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MOJAEJIUPOBAHUE MPOUHECCA IIEPEJAYN HHOOPMALIMHA 110
AYINIEKCHOMY KAHAJY CBA3U

3amponoHoBaHO iMiTaliiiHy MOZEINb Ipolecy Iepenadi iHpopMaii Mo JymIeKCHOMY KaHally 3B’S3Ky Ha
ocuoBi cucremun GPSS (General Purpose Simulation System). Mogmenb ROCTaTHBO aJeKBAaTHO
BiJUI3ePKATIOE OCOOIMBOCTI MPOLIECY i AO3BOJISIE OTPUMATH 3HAYEHHS TOKA3HHKIB HOTO SKOCTI.

It is offered the simulation model of the process of an information communication on the duplex circuit
based on the system GPSS (General Purpose Simulation System). The model adequately enough maps
features of the process and allows to receive values of activities of its quality.

IocTaHoBKa MpPodsieMbl. YBenuueHHe 00beMa HHPOPMAITUK, 00YCIOBICHHOE
HEOOXOIMMOCTBIO TPHHSTHS OOOCHOBaHHBIX pELICHHH OpraHaMH YIpaBJICHUS
CJIOXHBIMHU CHCTEMaMH, XECTKHE OTPAaHUICHUS Ha CKOPOCTh Mepeiaddl HHPOpMaIUN
MIPEIOTIPENEIIIOT TIOCTAHOBKY 3a1ad 3¢ dekTnBHOr0 (HYHKIMOHUPOBAHUS KaHAJOB
nepenaun uHpopManuu. OJHUM M3 METOJOB H3YYCHHS IPOIECCOB IEpeaadn
nH(pOpManny N0 KaHajlaM CBS3H ABJISIETCS METOA MMUTALMOHHOTO MOJEIUPOBAHMUS.
OTOT MeToJ TO3BOJSIET Ha OCHOBE IIPOBEACHHS MAIIMHHBIX 3KCIIEPUMEHTOB
MOTYYNTh CTATUCTUKH MOJEIMPOBAaHMA, 00pabOTKa KOTOPHIX TPHBOIUT K
3HAUYEHMWsIM TIOKa3aTeled KadecTBa wuccieayemoro mnpoiecca. CTpyKTypHbIE H
rapamMeTpuyuecKie M3MEHEHUsI UCCIEAyeMOro Ipolecca BBIMOJIHSIIOTCS TaK, YTOOBI
TOJIYYUTh HAUITYUIINEC 3HAUCHUSA nokasaTejiel kauecTna.

OnHOW W3 mpoOsieM, CBSI3aHHOW C peajiu3alueil MeToja WUMHUTALMOHHOTO
MOACIMPOBAHUS, ABJIACTCA B])I60p CHUCTEMbI MOJCIIMPOBAHHA U CO3JJaHHUC Ha €€
OCHOBE HMHTALMOHHOM MOJENM, aJeKBaTHO OTPaXKalolled CTPYKTYpHBIE U
rapaMeTpUYecKHe CBOIMCTBA N3y4aeMOro IpoLecca U MX U3MEHEHUSL.

AHaau3 JurepaTypbl. MeToa HMHTALMOHHOTO MOJEIMPOBAHUS JOCTATOYHO
XOpOIIO M3YY4eH M IIUPOKO HCIONB3yeTcs Ui HM3Yy4YCHUS OCOOCHHOCTEH
(yHKIMOHUPOBaHUS CIIOKHBIX cucteM [1 — 5]. Kak mpaBuio, mpu BEIOOpE CHCTEMBI
MOZCIUPOBAHUS IS Pa3padOTKU MMUTALMOHHON MOJEIIN IPUHUMAIOT BO BHUMAHHUE
TaKUe CBOWCTBAa HCCIEIYEMOIo Ipolecca, Kak CTOXaCTUYHOCTb, AMHAMHUYHOCTb,
JUCKPETHOCTh, CTAllMOHAPHOCTh U 1p. [4]. DTOT BBIOOp HEe (popmManu3oBaH, a €ro
06OCHOBaHHOCTb B 3HAYMTEIILHOMU MEpE 3aBUCUT OT OIbITa UCCICAOBATCIIA U €r0
3HAHUU.

Hean cratebm 3akimrovacTcs B 00OCHOBaHMM BbIOOpa cuctembl GPSS mms
pa3pabOTKM HMMUTAIIMOHHOW MOJETH Tmpollecca mepefadyd UHPOPMALUU IO
IOYTUIGKCHOMY KaHaJy CBSI3U, KOTOpas MO3BOJISUIA ObI IMOMydaTh PAa3IMIHbBIC OIEHKU
moKaszaTeJeil KadecTBa IIpolecca TMPH CTPYKTYPHBIX H  TapaMeTPHUECKIX
H3MEHEHUIX B HEM.
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HNmuTanmonnoe MojeJUpoBaHHe Npolecca mepedadyd HHGOPMALUH IO
AYIUIEKCHOMY KaHauy cBsi3u. [Ipeanonaraercs, 4To B cUCTEMe Nepelnaydl JaHHBIX
MPOU3BOJUTHCS OOMEH MaKeTaMH MEeXIY MYHKTaMu A U B 10 TyTUIEKCHOMY KaHaTy
cBsi3M. [lakeThl MOCTYNArOT B IYHKTHI CHCTEMBI OT a0OHEHTOB JBYX KaTETOPHH —
NEepBOM M BTOPOM, HMOTOKH IAKETOB — ITyaCCOHOBCKHE C Iapamerpamu A; H Ay,
cooTBeTcTBeHHO. llepenaya makera 3aHmmaer 77 Mc. B myHkrTax ecth OydepHbie
PETHCTPBI, KOTOPbIE MOTYT OJHOBPEMEHHO XPaHUTh He Ooyiee ABYX MakeToB. B
cilyqae TpHXOAa MAaKeTa B MOMEHT 3aHATOCTH PETHCTPOB IYHKTaM CHCTEMBI
MIPEAOCTABIISICTCS. BBIXOJ HA BCIOMOTATENBHYIO MOJYAYIUIEKCHYIO JIMHHIO CBSI3H,
KOTOpasl OCYIIECTBIIET Nepenady MakeroB 3a 7, Mc. B ciydae 3aHsTOCTH
BCIIOMOTATEJIbHON JIMHUM TaKeT MOJydYaeT OTKa3 M yHuuToxkaercs. [IpuObuib ot
nepenaydl ITaKkeTa MepBOW Kareropuu — S; €JUHHUI] CTOMMOCTH, IaKeTa BTOpPOU
kateropuu — S, eamnun croumoctd. llTpad 3a oTka3 mepenauum nakera nepBOM
KaTeropun — S; €AMHUI] CTOMMOCTH, NAKeTa BTOPOM KaTeropuu — S, €IUHHUI
CTOUMOCTH. ApeHua BCIIOMOTaTEIbHOM JIMHUK CBSI3HM COCTaBIISIET S5 CAVHMUIL
CTOMMOCTH 3a OAHY MUJUJIMCCKYHIY. KaHnanel ¢cBsI31 UMEIOT KOHCYHYIO HAACKHOCTb.
WNurepBanbl BpeMeHn 73 U s MEXIy OTKa3aMM KaHAJOB CBSI3U CIlydalHBIE.
JnurensHoCcTH BOCCTaHOBNEHUA T4 U T KAaHAJIOB CBSI3U CIIydaiiHbIE.

Hcxonst u3 cBOWCTB MCCIEIYEMOro IMpOIEcca, ONPENeIUTh MATeMaTHIECKYTO
cxeMy (ammapar), KOTOpPYIO HEOOXOIMMO HWCCIIEeNOBaTh ISl  pa3pabOTKU
MMHTAIIMOHHON MOJIEIH.

AHanu3  ucciegyeMoro — mporecca  MOKa3bIBaeT, 4YTO  MOAXOASIEeH
MaTeMaTHYeCKOil CXeMOW /sl €ro ONKMCaHMsl SBISIETCS CHCTEMa MacCOBOTO
obcnmyxuBanus (Q-cxema). Ilox cuctemoid MmaccoBoro obciyxuBanus (CMO)
MNOHUMAIOT AWHAMHUYCCKYIO CUCTEMY, MNPECAHA3HAUYCHHYIO JJid S(I)q)eKTI/IBHOFO
00CITy)KMBaHHMsI CITy4allHOTO ITOTOKA 3asBOK IPH OTPaHUYCHHBIX PECYpCax CHCTEMBI.

Hnst 3amanms CMO HeOOXOAMMO OMMCATh: BXOIAIINA IMOTOK 3asBOK;
JUCLUIUIMHY TOCTaHOBKM B OYepelb W BBHIOOp M3 HEE; MPaBWIIO, MO KOTOPOMY
OCYIIECTBIISIETCS] 0OCITYKUBAHHUE; BEIXOAAIINHI MTOTOK 3asBOK; PEKHUM PabOTHI.

IMoctynatommue ©Ha Bx0og CMO opHOpOAHBIE 3asiBKH B 3aBHCHMOCTH OT
MOPOXKIAIOMIEH TPUYMHBI JESTCS Ha THIBL, Pa3IMYAIOMINEcs 10 WHTEHCHBHOCTH
NOTOKA 3asiBOK — A;. COBOKYITHOCTh 3asBOK BCEX THIOB — BXoJsiuiuid notok CMO.
PaccmoTpuM myacCOHOBCKUH (TIPOCTEHINMIA) TMOTOK 3asBOK. [ 3Toro moToka
YHUCIO  3as{BOK A I JII0OOOTO WHTEpBala BPEMEHHM PACIpEeNIeHO MO 3aKOHY
Ilyaccomna:

k
(A1) e ™. k>0, t>0,

P(0)=

r7ie A — MHTCHCUBHOCTH TTIOTOKA 3asBOK (YHCIIO 3as/BOK 32 SAWHUILY BPEMEHN).

Ha mnpaktuke 00OCHOBaHHMEM TOTrO, YTO BXOJSIIUI IMOTOK 3asBOK HMEET
pacnpenenenue [lyaccona, sBiseTcs T0, 4TO 3asBKU HOCTYIAIOT OT OOJBLIOrO YUCA
HE3aBUCHMBbIX HCTOUYHUKOB 3a OIPEJEJICHHbII HHTEPBaJI BpEMEHU.
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JIMcuMIIMHEl TOCTAaHOBKU B Oouyepelb U BBIOOpa M3 Hee OMpEeAesIIOT MOPSA0K
MOCTaHOBKH 3asIBOK B O4€PElb, €CIIM 3aHSThI yCTPOWCTBA 0OCIYKUBAHMS, M TIOPSIOK
BbIOOpa M3 oOuepenu, eciu O0cBOOOXIaeTcsl O00CIy)KHBAaIOIIee YCTPOMCTBO.
Hcnone3yem npocTeinyio AMCIUILTHHY, KOTOpast JOIyCKaeT MOCTAHOBKY B OU€pe/b
B TIOPsAKE TIOCTYIUICHNUS 3a9BOK. TaKylo TUCHUIUIMHY Ha3bIBAIOT "PaHbINE TOCTYITHIT
— panbme obcayxmics” (FIFO). Mcmonmp3yroress Takxke IBa Oy(pepHBIX permcrpa
JUISL OpTaHU3alii OdYepese MaKeTOB, €CIM IEpBBIM KaHan 3aHAT. s BTOpOTrO
KaHana Oy(epHBIH PEruCTp HE HCIONB3YETCs.

[TpaBuna oOCITyKMBaHUS XapaKTEPU3YIOTCS [UIUTEIBHOCTHIO OOCITYXUBAaHUSI U
KOJIMYECTBOM  3asBOK,  OOCIY)XMBaeMbIX  OJHOBpPEMEHHO. JlauTenbHOCTH
00CIy)XKMBaHMsl KaXIbIM KaHaJoOM — CJydailHble BEJIMYHMHBI, DPaBHOMEPHO
pacnpesielieHHbIe Ha MHTepBajlaX, ONpPeAeTICHHBIX ¢ IOMOIIbI0 napaMeTpoB 1) u T5.
[IpenycmaTpuBaeTcss  HaJuuMe JBYX  KaHAJIOB:  IYIUJIGKCHBIM  (TI03BOJIAET
OTHOBPEMEHHO O0CIY)XHBaTh JIBE 3asBKH) U IOJYIYIUIEKCHBIH (TI03BOJISIET
00CITy’KMBaTh TOJIBKO OJHY 3asBKY).

Bexoasmuii TOTOK — 3TO MOTOK 3asBOK, KOTOPBIE MOKUIAIOT CHCTEMY, IPUYEM
3asBKH MOTYT OBITh KaK OOCIy>KCHHBIC, TaK W He oOcimyxeHHble. B manHOlt CMO
BBIXOAALIMK TMOTOK 3asBOK COCTOMT W3 MOTOKa 3asBOK, OOCITYy)KCHHBIX IIE€PBBIM
KaHaJloM, IIOTOKa 3asBOK, OOCIYXKCHHBIX BTOPHIM KaHAJIOM M IIOTOKa 3asBOK,
TOTYYUBIINX OTKa3.

Pexxum pabotbl. YcTpolicTBa 0OCHYy)KMBaHMS BpeMs OT BpPEMEHH MOTYT
BBIXOJUTh M3 CTpos. VIHTepBaimbl BpEeMEHH MEXAy OTKa3aMU  KaXKAOTO
00CITy)KHBAIOIIET0 YCTPOMCTBA — CIy4YallHbIC BEJIMYHMHBI, PACIPEICICHHBIC I10
SKCIOHEHIIMATbHOMY 3aKOHY CO CPEeIHMMHU 3HaueHUsIMU 74 U Ts5 COOTBETCTBEHHO.
JUTeNnbHOCTH BOCCTAHOBJICHUS pabOThl 00CITYKUBAIOLIMX YCTPOMCTB — CiIydaiiHbIe
BEIMYUHBI, pacHpefelCHHble 10 JKCIOHEHIHMATbHOMY 3aKOHY CO CpPEIHUMHU
3Ha4eHUsIMU T4 U Ty COOTBETCTBEHHO.

Ucxons u3 onucannoit CMO, Ha puc. 1 mpeacraBieHa CTPYKTypa MOAEIU —
O-CXeMbl.

@

Ll
Puc. 1. Ctpykrypa Monenu, npeacTaBieHHas B Buae J-CXeMbl

B kauecTBe 31€MEHTOB CTPYKTYpbl (J-CXeMBbl PACCMOTPEHBI DJIEMEHTHI TpeX
tunoB: U — ucrounuku, H — Hakonurenu, K — kananbsl o6cnyXKuBaHus 3asBOK.

Kpome cBszelt, oroOpaxaromux OBIKEHHE 3asSBOK B (J-cxeme (CIUIONIHBIE
JMHAN), MOXXHO TOBOPUTH O Pa3NIMYHBIX YIPABISIOMINX CBs3X. [IpuMepoM Takmx
CBsI3€H SBISIOTCS Pa3IMYHBIE OJOKMPOBKH OOCITYKHBAIOMINX KaHAIOB (OIIOKHPOBKA
M0 BXOAY O3HAYaeT, YTO KaHANl OTKIIOYAeTCs OT BXOJHOTO ITOTOKA 3asBOK):
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"kmamaHel" M300paXeHBl B BHJE TPEYTOJbHHKOB, a YNPABIAIONIME CBI3H —
MYHKTUPHBIMHU JINHUSIMH.

Ha ocHoBe kOHIENTYyaldbHOM MOJETN CHUCTEMBI pa3paldaThIBaeTcs JIOTHUECKas
cxema Mopenupyomero anropurma. Jlormueckas cxema (cM. puc. 2 u 3)
IpEeACTaBIAsIeT CcOoOOW  yNMOpSOYEHHYI0 BO BPEMEHHM  MOCIENOBATEIHLHOCTh
JIOTUYECKUX JICHCTBHIA, CBA3aHHBIX C PEIICHUEM 3aJaull MOJICIMPOBAHHS.

Havano
»ld

Lt}

O)!(I/l}:[aHI/IC BpEMEHHU
OTKa3za

Hcnpasen nu
KaHan?

Jla

Cnenate KaHan
HEJIOCTYIIHBIM.
OsxuiaHue BpeMeHN
BOCCTAaHOBJICHHUA.
Cnenatb KaHan
JOCTYIIHBIM.

Puc. 2. Jlornueckas cxema MOJCIIMPYIOUIET0 AJIrOpUTMa OTKa30B

Ha ocHoBe norudeckoii cxembl pa3pabaTblBacTcsi CXeMa MporpaMMBbl, KOTOpas
oToOpaXkaeT MOPSAAOK MPOTPAMMHON peanu3aluyl MOAETHPYIOUIETO aJropUTMa C
UCIIOJIb30BaHHEM KOHKPETHOTO TPOrpaMMHOro obOecriedeHus. Paszmuune Mexmy
STHMH CXEMaMH 3aKJII0YaeTCsl B TOM, 4YTO JIOTHYECKas CXeMa OTpa)aeT JOTUIECKYIo
CTPYKTYPY MOZENH Ipolecca (pyHKINOHUPOBAHHS CUCTEMBI, & CXeMa NPOrpaMMBbl —
JIOTMKY MAIIMHHONW peaju3allid MOJENH C HCIOJIb30BaHHEM KOHKPETHBIX
MIPOrpaMMHO-TEXHUYECKHX CPEICTB MOACTUPOBAHUS.

Bonpmoe 3HaueHue npu peanuzauuu Monenu Ha OBM wumeer Bompoc
MPaBIWIIBHOTO BBIOOpa S3bIKa IPOTPAMMHPOBAHUS. SI3BIK NPOTPaMMHPOBAHMS
JOJDKEH OTpaXKaTb BHYTPEHHIOKI CTPYKTYPY HOHATHI NPH OMNHMCAHUH IMTUPOKOTO
Kpyra TOHATHH. BBICOKMII ypoBeHB s3bIka MonenupoBaHus (M) 3HaUUTETHHO
yIpOoIaeT NporpaMMupoBanue Mojenei. OCHOBHBIMM MOMEHTaMHM Npu BbIOope SIM
SBJISIETCS: TPOOJIEMHAsi OpUEHTAlUs; BO3MOXHOCTH cOopa, 00pabOTKM, BBIBOJA
Ppe3yNbTaToB; OBICTPOAEICTBIE; MPOCTOTA OTIIAAKH; JOCTYITHOCTD BOCHIPHUSITHSI.

OTHMHU CBOWCTBaMHU 00Ja[alOT MPOLEAYPHBIE SI3BIKH BBICOKOTO YpOBHS. Jlist
MOJICTIMPOBAHUSI ~ MOTYT  OBITh ~ HCIOJB30BaHbl  SI3BIKH  MMHTAI[MOHHOTO
MmojenupoBanus (SIMMM) u obuiero HazHaueHus (SIOM).

Bomee ymoOmeMu sBistorcss AWM. OHm  obecmedwBaroT:  yIoOCTBO
MIPOTPaMMHPOBAHUS MOJEIH CHCTEMBI B IIpoOsieMHyI0 opueHTanmio. Oxgnako SIUM
TaKke MMEIOT M HENOCTaTKU: Hed(P(PEKTUBHOCTH PabOYMX MPOTpaMM; CIOKHOCThH
OTJIAJKN; HEAOCTATOK JOKYMEHTAIHH.

24



Hauano

IMocTynnenue nakera
UL TIepenaqu
[

OnpenenuTb KaTeropuro
MaKeTa.
OmnpenenuTh HOMEp MYHKTA,
B KOTOPBIH IOCTYIHII HAKeT.

Her

HWcnpasen

TepBbIi KaHa?

Ectb 11 MecTO B oYepean Kk
nepBoMy KaHay?

Cratb B yepenb

Ilepenats naker 1o nepomy
KaHaimy

P A4

HcnpaseH s Her

BTOpOI KaHamn?

CBo0OoIeH 11
BTOpOIi KaHa?

Ilepenatp maker no BTOpOMy
KaHaILy

N

v

| OTKa3 OT nIenenayu rnaxkera |
4 o
L

»

Puc. 3. Jloruueckas cxeMa MOJEIUPYIOLIEr0 alTOPUTMa CUCTEMBI
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SAVIM o6nanaloT HEKOTOPHIMH IIPOIPAaMMHBIMHM CBOICTBAMH W TMOHATHSIMH,
koTopeie He BcTpeuatoTcst B SIOH. K HuM oTHOcATCS: coBMelleHue (mapaieabHo
MPOTEKAIONIME B PEATbHBIX CHCTEMax IPOLECCH INPEICTAaBISAIOTCS C IMOMOIIBIO
nocienoBateNibHo padotaromeit OBM, AWM mno3BonsoT 00OHTH 3Ty TPYIHOCTH
MyTEM BBEICHMS IIOHATHH CHCTEMHOTO BpeMeHH); pasmep (SIMM wncmoms3yior
JUHAMHYECKOE  paclpefeieHHe  mamstd;  S(PQPEKTUBHOCTE  MOJCIHPOBAHMS
JOCTUTAETCS TAK )K€ MCIIOJIb30BAHUEM OJIOUHBIX KOHCTPYKIMH: OJIOKOB, 1OJ0IOKOB
n 1.1); n3merenus (SIMIM mpenycMaTpuBaroT 0OpabOTKY CIIMCKOB, OTpPaKalOIINX
W3MEHEHHsI COCTOSIHHMH mporiecca (pyHKIMOHUPOBAHHUS MOJEIHPYEMOI CHCTEMBI Ha
CHCTEMHOM YypOBHE); B3aUMOCBS3b (/11 OTPaKEHUsI OOJBIIOrO KONUYECTBA CBA3EH
MEXJly KOMIIOHEHTaMU MOJEIHU B cTaTuke U AuHamuke SJVIM BKiIOYaeT CUCTEMHO
OpPTraHM30BAaHHBIC JIOTHYECKHE BO3MOXKHOCTH M pPEATM3allMd TEOPUH MHOXKECTB);
croxacTuuHOCTh (SIMM  HCHoNB3yrOT CIHelUaibHbIE IPOrpaMMHBIE TI'eHEpaLuU
HOCJIEIOBATENIbHOCTE  CIIyyaiHBIX —YKCeN, MporpaMMbl mNpeoOpa3oBaHusi B
COOTBETCTBYIOIIME 3aKOHBI pacmpereneHus); anamu3 (IUM mpemycMaTtpusaioT
CHCTEMHBIC CIOCOOBI CTATHCTHYECKOW 00pabOTKM W aHamm3a pe3yJbTaToB
MojenupoBanns). Hambonee H3BECTHBIMM SI3BIKAMH MOJEIUPOBAHUS  SIBIISIOTCS
SIMULA, SIMSCRIPT, GPSS, CSL. A3sik GPSS sBisiercss HanOoIee yao0HBIM T
pemIeHus] TOCTaBIeHHON 3amaun. OOHAKo, CIEAyeT IMOMHHTH, YTO OH HETHOOK,
TpebyeT 00bIIoro 00BEMa NaMATH U 3aTPaT MAMIMHHOTO BPEMEHH I CUéTa.

Cucrema GPSS World, paspaborannas kommanueii Minuteman Software
(CIIA), — »T0 MoOmIHasg cpefa KOMIBIOTEPHOTO MOJETHPOBAHUSA  OOIIETo
Ha3HAYCHWs, OCHOBaHHAas HA  OPUTMHAJIBHOM  s3BIKE  KOMIIBIOTEPHOTO
moaenupoBanus GPSS. Jlunamuueckue o0bexThl B s3bike GPSS HazpiBaroTcs
TpaH3aKTaMH U TPEJICTABISIOT COOOH AIIEeMEHTHI MOTOKa. DYHKIMIO KaXI0T0 M3 HUX
MOJKHO NPEICTaBUTh KaK JBMKECHHE depe3 MOJENb ¢ MoOouepETHBIM BO3ACHCTBHEM
Ha e Omoxkum. GPSS World paspaborana mist oOmepaTHBHOTO —MOIMYYCHUS
JOCTOBEPHBIX PE3YJIbTaTOB C HANMEHBIINMHU YCHIIMSIMHA. B COOTBETCTBHH C 3TUMH
mesima B GPSS  World xopomo mpopaboTana BH3yamm3amus —mporiecca
MOJICTIMPOBaHMS, a TAaKXKe BCTPOEHBI OJJIEMEHTHl CTaTUCTUYECKOH 00paboTKh
JTaHHBIX. TakuM 00pa3oM, cXeMbl IporpaMMEI (cM. puc. 4 U 5) pa3paboTaHbl yKe ¢
TOYKH 3pEHHUS BBIOPAHHOTO si3bIka MojenupoBanust — GPSS.

B pesynbprare mporoHa MojenH ONMKMCAHHOW CHCTEMBI Iepeaadyn uHdopMmanuu
MOJYYeHbl  CTATUCTUYECKHE  XapaKTePUCTHKH  OOCIYXXMBAIOIIUX  YCTPOMCTB
(KONMYECTBO TaKeTOB, MEpPEAaHHbIX 110 JyIUIEKCY, KOI((HUIMEHT 3arpy3ku
IyIJIeKCa, KOJIMYECTBO MAKETOB, MEPEAaHHBIX M0 MOTYIYyIUIeKCy, Koddduiment
3arpy3kd  TONyAyIUleKca, cpeiHee BpeMs  00pabOTKM  OIHOTO  IaKeTra
MOJTYAYIJIEKCOM M 1p.), odepenei (MakCUMaybHAs IUIMHA OYEpEIH, KOJINIECTBO
MTAKETOB, CTAHOBUBIINXCS B OYepeb OKHIAHUS, CPEAHSSA JUIMHA O4YEepeH, CperHee
BpeMsl TpeOBIBaHMS MMAaKeTa B O4YEepequ W JAp.) W TpaduKd H3MEHEHHS CBOMCTB
00BEKTOB CHCTEMBI MOAEINPOBAHHUS B MOJEITHHOM BPEMEHH.
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Puc. 4. Cxema nporpaMmsl
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START

GENERATE ... 1
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| ADVANCE T3 |

TRUE

SUNAVAIL DUPLEX
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SAVAIL DUPLEX
I

TRANSFER

Puc. 5. Cxema noanporpamMmsl

Co3znaHHasi mporpaMmHas peain3alys HMHUTALMOHHOM MOJEIM mpouecca
rmepeqadyd WHPOPMANUU IO IOYIUIGKCHOMY KaHAJIy CBS3H IO3BOJIIET IPOBOAWTH
OKCIICPUMEHTHI ~ 1I0  OMNpPENCIICHHI0  MaKCHUMalbHOW  3(QQeKTHBHOCTH  TIpH
BapbUPOBAaHUM IapaMeTPOB CETH U OKCIEPUMEHTHI, OTOOpakaloIiue BIHSIHHE
¢daxTopoB Ha 3¢¢eKTUBHOCTE paboThl ceTH. Mojenb I03BOJISIET MPOBOJHUTH
9KCIIEPUMEHTHI, NMPOBEICHUE KOTOPHIX B PEaJbHOCTH TPeOOBajo Obl (PMHAHCOBBIX
3aTpaT, WIH T€ OKCIIEPUMEHTHI, KOTOpbIE MOIJM Obl NPUBECTH K aBapuilHOW
neperpy3ke cetn mneperadn uHpopmanmu. CleAyromyM 3TanoM pa3paboTKu
IIPOrPaMMHOM peanu3aliyd MMUTALUOHHOM MOJEIM MOKET CTaThb PEHHKUHUPHHT
YK€ CO3TaHHOTO BapwaHTa. s 3TOro HeoOXOAMMO YUECTh HAIMYHE B pealbHOH
CETH BCIIOMOTATENbHBIX YCTPOHUCTB M BO3MOXKHOCTh UX OTKA30B.

BeiBoapl. OCHOBHBIM pe3ylbTaTOM JaHHOH pabOTHI SABIAETCS O0OOCHOBAHUE
BeIOOpa cucteMbl GPSS st pa3paboTki WMHUTAIMOHHOW MOZENH TMpoIiecca
mepeqadd  MHPOPMANUU MO IYIDICKCHOMY KaHaly CBS3M W TIPAKTHYECKOE
UCIIONIb30BaHME JTOM MOJENM sl  pacyera mokasaTeiaed dS(PPEeKTUBHOCTH
peanu3ayy mporecca MpU ero PasludHbIX CTPYKTYPHBIX M TMapamMeTpUYeCcKUX
XapaKTePUCTUKAX.
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