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Hacrosimee u3ganue cOOpHHUKA CONEPKHUT 4 J1a0OpaTOpPHBIX pabOTHI MO HC-
CJIEIOBAHUIO CUCTEM M CETEH CBSI3U C TTOMOUIBI0 KOMITBIOTEPHOT'O MOJIEIUPOBAHUS
Ha s3eike GPSS, uto o3mauaer General Purpose Simulation System — oGmiernene-
Basi CUCTEMa MOJCIIMPOBAHUS.

Co BpeMeHHU BbIXOJa 1-TO W3/1aHUsl HACTOAIIETO COOPHHKA JTa00PAaTOPHBIX pa-
0ot nponuio 10 net. 3a 3T0 BpeMsi NpUBEAEHHBIE B HEM paOOThl CUCTEMATUYECKU
WCITOJIB30BAIMCH B mucuruinHax «CeTu cBs3m», « MyIbTUCEPBUCHBIC CETH CBSI3M
U JIp. HA THEBHOM U 3a04HOM (pakynbTeTax. BmecTe ¢ TeM BO3HUKIIHN CIEAYIOUINE
00CTOSITENBCTBA, MPUBEIINE K HEOOXOAUMOCTH nepepaboTKku cOOpHHUKA:

- mabopaTopHbie padOThl MOCTOSIHHO YCOBEPILIEHCTBOBAIUCH KaK B YAaCTH Jia-
OOpaTOPHBIX 3a/IaHUi, TaK U B YACTH UMUTAIMOHHBIX IIPOTPAMM;

- TIepBbIe TPU PabOTHI MO Pa3HbIM MPUYUHAM MOTEPSUIM AKTYaJIbHOCTh U HE
UCIIOJIb30BAJINCh B y4€OHOM IPOLIECCE;

- TIOSIBUJIACh HOBAsi YCOBEPIICHCTBOBAHHASI BEPCHUSI CUCTEMbI MOJICIIUPOBAHUS
GPSS, a umenno GPSS World, kotopast nmpemocTaBiseT 6oiblinie yao0cTBa B pa-
00Te ¢ mporpaMMoi U OOJBIIYI0 HATTSAHOCTh PE3YyIbTATOB MOACTUPOBAHUS, UTO
MIPUBEJIO K HEOOXOIUMOCTH MepepabOTKH BCEX MMHUTAIIMOHHBIX IMMPOTPAMM.

Conepxanue J1abopaTOPHBIX pabOT HAMpPaBJIECHO HAa M3YYEHHUE COBPEMEHHBIX
TEJIEKOMMYHHUKAIIMOHHBIX TEXHOJOTUHA METOJIOM HCCIIEOBAHUS MOJENEH pa3ind-
HBIX cUCTeM HMH(OpMallMOHHOTO 0OMeHa. [Ipu 3ToM pemaroTcs ciienyromue 3aa-
qu:

a) Mzyuenue anropurma GyHKIIMOHUPOBAHUS CUCTEMbI CBS3U C BBISIBICHHUEM
OCHOBHBIX 3aBHCHUMOCTEN MEXKIy MapaMeTpaMu CUCTEMbI, KAYeCTBOM €€ (PYHKITH-
OHMPOBAHUA U SKOHOMUYECKUMHU MMOKA3aTEISIMHU.

0) N3ydyenue cnocoO6oB OTOOpakeHUS] HAa MOJIEIHU PEANbHBIX TEIEKOMMYHHU-
KaIIMOHHBIX CUCTEM, BKJIFOYAS:

- OIpeieNIeHne UCTOYHUKOB HArpy3KH;

- BBIJICJICHUE OOCTYKUBAIOIINX MPUOOPOB;

- OTIPEJICIICHNE MECT OXKHJIaHUS;

- OTIpEe/ICNICHNE TPACKTOPHUH MTPOXOKACHUS 3a5IBOK;

- OIpeIeNICHNEe UCXOTHBIX MTapaMeTPOB U U3MEPSIEMBIX (BBIXOIHBIX) TaHHBIX.

B) M3ydyeHue criocoO0B BBOAA MUCXOMHBIX JTAHHBIX U U3MEPCHHUS PE3YyIbTHPY-
IOIIX XapaKTEPUCTHUK.

r) [IpuoOpeTeHne HaBBIKOB aHaM3a (DYHKIMOHAJIBHBIX 3aBHCHUMOCTEH B Te-
JIEKOMMYHUKAIIMOHHBIX CUCTEMAaX U BHIPAOOTKH PEIICHUH 10 pe3yJibTaTaM aHallu-
3a.

3aMedaHus
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10 MCMOJIb30BAaHUIO CUCTEMBI MoJiesiupoBanust GPSS
World

W3yyeHue mpUHIIMIIOB MOJIETUPOBAHMS TEIIEKOMMYHUKAIMOHHBIX CUCTEM M
CeTel ABJSETCS MPEAMETOM CIEIUATbHON AUCIUIUIUHBI “OCHOBBI KOMITBIOTEPHOTO
MOJICIMPOBAHUS“, U3y4aeMoOil B TeleKOMMYHUKaIIMOHHbIX BY3ax. Orta nucuumiu-
Ha MPEeAYCMaTPUBAET KaK U3yUY€HHE OCHOBHBIX MPUHIIMIIOB UMUTAIIMIOHHOTO MO/Ie-
mupoBaaus TK-cuctem, Tak U ciocoObI HAIMCAHUS IPOTPAMM U PAOOTHI C HUMH.

OpnHako, IpYKECTBEHHBIM MOJIb30BaTENbCKUN HHTEpdeiic cuctembr GPSS
World no3Bomnsier paboTath ¢ HE, BiIajaes JHIIb O0IIeH KOMITBIOTEPHON TpaMoT-
HOCTBIO. [I0ATOMY HIKE IPUBOIATCS TOJIBKO KPATKHUE CBEJACHHS O TIOPSJIKE 3aITyC-
Ka MpoTpaMM U JOCTyNa K pe3yJIbTaTaM MOJICTUPOBAHMSI.

a) lll&nkayte Ha spnpike GPSSW u nanee mo kHonke OTKPBITH (2-51 KHOTIKA
CJIeBa Ha IIKaJle THCTPYMEHTORB). B mosiBuBIIEMcs niepeuHe BhIOpaTh OJHY U3 Clie-
JTYIOMIMX paboT, BXOAIIUX B HACTOSIIINN COOPHUK:

- SOTA-W - HccrnenoBanue COTOBOM CETH IOJBHXKHON CBSI3M CTaHIapTa
GSM;

- STS-W - Ananu3 kauecTBa oOCTy>KMBaHHS a0OHEHTOB B CEJIBCKOM Tele-
(dhoHHOM ceTu;

- FR-W - HccnenoBanne texHoaoruu Frame Relay B cersx mepemaun naH-
HBIX;

- KOMP-W - UccnenoBanue mpoOITyCKHON CITOCOOHOCTH CETH C KOMMYTaITueH
MaKEeTOB.

0) st 3amycka mporpaMMbl HOKMHUTE TtociiefoBareasHo: Command > Create
Cimulation > Command > Start. B mosiBuBmemcst okae Start Command ycranoBu-
T€ TIPOJIOJDKATEILHOCTh SKCIIEPUMEHTA B BUJIE YKCIIa BEI30BOB (TPaH3aKTOB) BBO-
JUMBIX B CUCTEMY. YUECTh, UYTO YeM MPOJAODKUTEIbHEE SKCIIEPUMEHT, TEM TOUHEE
pe3ynbTaT MOACIUPOBaHUs (MeHbIe nucnepcusi). s nenedt mabopaTtopHoi pa-
O0ThI MOXXHO OTPAHUYUTHLCS YUCIOM TpaH3akToB, paBHbIM 10000. Haxxar OK, Ber
3aIyCTUTE MOJCIUPYIONIYI0 MPOrpaMMy, a Tociie €€ 3aBepIIeHUs U JOCTYN K
CTaHJAPTHOMY OTYETY.

B) JlJig mocTyma K MaTpuilaM M TUCTOTpaMMaM HaXKaTh CJEAYIONINE KHOIIKH:
Window>Cimulation Window u nanee Matrix Window wmu Table Window.

r) Jns BHECEHUS! UBMEHEHHUI B MPOrpaMMy HEOOXOJIMMO BbI3BATh UCXOJHBIN
MOJTyJIb, HaxkaB KHONKY WINAdOW U B OTKPBIBIIIEMCS MEHIO UMS MPOrPaMMBI 10T
HOoMepoM 1. Bce m3aMeHeHns U momydaemMbie pe3yJbTaThl COXpaHEHUIO0 HE TOoJJIe-
Kar.

1) Hus Gosee neTalbHOTO U3yUEHUS OCHOB KOMITBIOTEPHOTO MOJICTHPOBAHUS
MOKHO 00paTUThCsl K MOHOTpaduu [1], a Ay oBlIageHUs] HABBIKAMH MOJEIUPOBA-
Hust Ha GPSS World crienyer o6patuthest kK yaeOHbIM mocoousm [2,3] uiin kK MeTo-
TUYecKomMy rnocoburo [8].

JlabopaTopHas padora Ne 1

HcciieqoBanme cCOTOBOM CeTH NMOJABUKHON CBA3U CTAHAAP-
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Ta GSM

1. leab padoTHI. M3yunTh OCHOBHBIE MPUHIIMIIBI TIOCTPOECHHS COTOBBIX  Ce-
teid moaBwkHOU cBsizu (CCIIC) na mpumepe CCIIC crangapra GSM. UccnenoBarthb
npomyckHyto cnocooHocts CCIIC Ha IMUTAIITMOHHON MOJIEIIH.

2.KpaTkue cBeieHus 00 00beKTEe MOJACJTUPOBAHUS

2.1. O6uwme npuHImnb! ctanaapra GSM.

CCIIC crangapra GSM npenHaszHadueHa Juisi oOMEHa pedyeBoi, (paKCUMUIIb-
HOU 1 nudpoBoil nHOpMalKel MKy aOOHEHTCKUMU CUCTEMaMU, HaXOASIIUMU-
Csl B OJHOM WJIM B Pa3HBIX COTax, a Takke OOMEH ¢ aOOHEHTaMH Pa3IUYHBIX CH-
CTEM 00ILero NMoJib30BaHus. YrpouieHHas ctpykrypHas cxema CCIIC GSM npen-
cTaBJieHa Ha puc. 1.1.

MS k BSC AUS oMC

MS \
| MS| [MS K_|
BTS B_|
BSC MSC| T [MSC
TS S_
G
MS\
Internet Internet
MS} x BSC
@ PSTN PSTN
MS ISDN ISDN

Puc . 1.1. Crpykrypnas cxema coroBoii cetu cranmapra GSM

[entp xommyTtanuu noaBmwxkHou cBsa3u (MSC) oOciykuBaeT rpymmy coT U
obOecrieurBaeT BCE BUAbI COCIMHEHUMN JJIsl MOJABKHBIX cTaHIui (MS). MSC obec-
neunBaeT uHTepdeiic mexxny CCIIC u ¢duxcupoBanusiMu cetsimu: PSTN (Tene-
dbonHass ceTb oOmero mnonb3oBaHus), ISDN (mudpoBas cerb ¢ uHTErpanuei
cinyx0), PDN (cerb makeTHOM mepenayu JaHHBIX, HanpuMmep, Internet) u ap. On
oOecreynBaeT MapUIPyTU3alMI0 BBI30BOB, (PYHKIMW YMPABICHUS BBI30BAMHU U
KOMMyTaIuu paaunokananoB. Kpome toro, MSC opranusyer ‘“actadeTHyro mnepe-
Jnauy”’ 71l HENPEPBIBHOCTH CBSI3M MPU NepeMelieHn MS U3 COThI B COTY U Iepe-
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KJIII0YeHHE pabovyrnX KaHaJIOB B COTE MPH MOSBICHUH MTOMEX MM HEUCITPABHOCTSX.

Ob6opynoBanue 6a3oBoii craniu (BSS) coctout u3 xonTposiepa 6a3o0Boii
cranuuu (BSC) u npuemonepenaromumx 6azossix ctanuuii (BTS). Ogun BSC Mmo-
*KeT ynpasisaTh HeckolibkuMu BTS. BSS ympasnser pacnpenenenveM paguokaHa-
JIOB, KOHTPOJIUPYET COECAMHEHUS, PETYIUPYET UX OYEPETHOCTh, 00ECIEYNBAET pe-
UM paboOThl C MPBITAIONIEH YaCTOTOM, MOAYJISAIUIO U JEMOAYJSILIUIO CUTHAJIOB,
KOJUPOBAHHE M JIEKOJUPOBAHHE COOOIECHUN, KOJUPOBAHHE PEYM, aJaIlTalluio
CKOPOCTH Mepeayu sl peuu, TaHHBIX U BbI30BA, OMPEEISET 0UePETHOCTh Mepe-
Jla4¥l COOOIIEHU MTEPCOHAILHOTO BBI30BA.

Lentp ynpasienust u oociyxuBanus (OMC) obecrieunBaeT yrpaBieHUE pa-
00TOM pauo CUCTEMBI M OpraHu3aIrio B3aumoaeiicTeus mexay BSS u MSC.

[TonBwxknas cranius (MS) coctout u3z 060pyaoBaHuUs IS JOCTyIa aOOHEH-
ToB ceteit GSM kK MOOUITBHBIM U (PUKCHPOBAHHBIM ceTaM. Kaxkapiit abOHEHT nMeeT
CBOM MeXAyHapoHbIN uaeHTu(ukarronHslii Homep (IMSI), 3anucannblit Ha ero
MHTEJUIEKTYaJIbHYI0 KapTouKy. Ha BpeMs moJyib30BaHUsI CUCTEMOMW CBSI3HM aOOHEHT
MoJy4aeT CTaHAapTHBIM MoAyJsb noaiuHHocTH (SIM), kotopsiit coaepxkut IMSI,
WHIUBUIYAIbHBIN Kitou ayTeHTU(ukanuu (Ki) u anroput™ ayTeHTHU(UKAIMU
(A3).

Joctyn aboHEHTa K CeTH MPOM3BOJUTCS IOCJIE MPOBEPKU MOMJIUHHOCTH
aboHeHTta, B mpouecce Kotopoit MSC mepemaer Ha MS ciydaitHoe 4HCITO
(RAND). MS ¢ nomompto kiroua Ki u anroputma A3 hopmupyer 3HadeHUE OT-
kiuka (SRES) u moceinaet ero B cetb. MSC cpaBHMBAET MOTYYEHHBIN OTKIUK C
OKUJITa€MbIM (BBIUMCICHHBIM CEThIO) U MPHU COBMAJCHUM MPOAOHKACT OpraHu3a-
U0 OOMeHa.

IIpu nepememennsx MS nentp koMmmyrauuu MSC ocynIecTBIsSET NEpEnpu-
BA3KM aboHeHTa Mexay Oa3oBeiMu cTaHiusMu BTS, konTpomnepamu BSC wunm
MOJKET nepeaaTh JaHHyro MS B apyroi uentp MSC. Ota npoueaypa Ha3bIBaeTCA
HANDOVER - nepenaua aboHeHTa U3 30HBI B 30HY TIPH €0 JIBIKCHUH B MTPOIIEC-
ce ceaHca cBs3u 0e3 ero nepepoiBa. B otnmuune or HANDOVERa npouenypa po-
YMHUHTa MPEANoaaraeT BO3MOXHOCTb MOJIb30BAThCS CBOMM COTOBBIM TEIE(POHOM B
JIPYTUX PEruoHax CTpaHbl (HALIMOHAIBHBIA POYMUHT) WJIH 3a pyOexoM (MexayHa-
POJIHBII POYMUHT'), HE MEHSIS CBOETO TOPOACKOTO HOMEpA.

Coennnenue aOOHEHTOB ¢ TelNePOHHOU ceThio oOmero noab3oBanus (PSTN)
ocymectBisier MSC 1o imHuM ¢BsI3U 2 MOUT/C C IOMOIIBIO CHCTEMbI CUTHAJIN3a-
uuu SS-7. Ins coenunenus ¢ ISDN npenycMOTpeHO 10 YEThIpEX JIMHUM CBS3U IO
2Mo6wut/c, Taxke moJep;kuBaeMbIx cucteMoit SS-7. Kpome Toro, onpeseneHsl H-
Tepdeichl st coeuHeHus ¢ cymiecTBytomuMu ananorossiMu CCIIC (manpumep,
NMT 450), a Takxke Juisi COEAMHEHUS C MEKIyHApOAHBIMU ceTsiMu GSM.

B CCIIC npuMeHsI0TCS METOABI MHOTOCTAHIIMOHHOT'O JI0CTYMa C YaCTOTHBIM
(FDMA), BpemennbsiM (TDMA) u kogoBeiM (CDMA) pa3zaenenreM KaHajioB (puc.
1.2).

B cranmapre GSM wucnonb3yeTcss y3KOMOJOCHBIM MHOTOCTAHIIMOHHBIN [10-
CTYIl ¢ BpeMeHHBIM pazzenenueM kaHaioB (TDMA). B crpykrype TDMA kanpa
COJIEPKUTCST 8 BPEMEHHBIX MO3UIMKI (OKOH) Ha Kaxaou u3 124-x necymux. Kax-
noit MS st oOMeHa npeiocTaBiIseTcsl OJJHO U3 OKOH Ha YacTOTe Mepefadyu B IOo-
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noce 890-915 MI'u (muHus “BBepx’’) U OAHO U3 OKOH Ha YaCTOTE MpHEMa B MOJIOCE
935-960 MI't (muams “BHU3”). Kaxmas monoca pasneneHa Ha 124 4acTOTHBIX Ka-
Hana ¢ pasHocoMm B 200 x['u. Takum oOpazom, ¢u3nyecKUil KaHAT B CTaHAAPTE
GSM mnpencraBnseT co00if KOMOMHAITUIO BPEMEHHOTO M YACTOTHOTO Pa3feIICHHUS
curHasioB (8 x 124=992 dusndeckux kaHama). J[iMHa BpeMEHHOTO OKHA COCTABIISET
0.577 mc. Inuna xaapa paBHa 8 x(0.577=4.616 mc. [Ipu 1auTeIbHOCTH OAHOTO OU-
Ta paBHOM 3.69 MKC, 4TO COOTBETCTBYET KaHaJbHON ckopocTd B 271 kOut/c, UH-
dbopMalioOHHAs CKOPOCTh B KaXKJIOM M3 8-U BPEMEHHBIX KaHAJIOB cocTaBiseT 24.7
KOuT/c (cymMapHasi UH(pOpMaIMOHHAsI CKOPOCTh B OJHOM YaCTOTHOM KaHalle CO-
craBisier 8x24.7=197.6 kbut/c). CHUKEHHE CKOPOCTH CBS3aHO C TEM, 4YTO B
CTPYKType okHa u3 156.25 6ut nHbOopMaIlMOHHBIMU SBISIOTCS TOJBKO 114 OUT.

1 2 N
FDMA
"F
1 2 N
TDMA
T
CDMA
FT

Puc. 1.2. Meroasl MHOrOCTaHIIMOHHOTO HOCTYIIA.

Onmna u3 ocobeHHocTel ¢dopMupoBaHus curHajioB B craHgapre GSM -
MCIIOJIb30BAaHUE MEJICHHBIX CKAuKOB IO YacTOTE B IMPOIIECCE CEaHCa CBSI3U, UTO
CYILIECTBEHHO MOBBIIIAET YCTOMYUBOCTD CBSA3U B YCIOBUSAX MHOTOJYYE€BOCTH U Tie-
peMemieHnss MS (MakcHUManbHBI paauyc sueiiku coctaBisger 35 kMm). Ecnum
Y4€CTh, YTO MEXAY OKHaMu JiuHOM B 0.577 Mc Ha mepecTpOrKy 4acTOThl 3aTpa-
YUBaeTCA BpeMs mopsiaka 1 Mc, To pe3ynbTupyroas nHpopMarmoHHasi CKOPOCTh
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B GSM He npeBbIaeT 9.6 KOUT/c (MCIOAB3yeTCs P PUKCUPOBAHHBIX CKOPOCTEH:
300, 600, 1200, 2400, 4800 u 9600 k6ut/c). OTMETUM, YTO MPH JIFOOBIX HACTPOI-
KaX M MepecTpoiikax 4acTOThl COXpaHSAETCs AYIUIEKCHBIA pa3HOC MEXKy KaHalaMu
npuéma u nepenadu B 45 Mru.

2.2. YnpaBiieHUE YCTaHOBJIEHUEM COEUHECHUA.

Kanpel B GSM 00bequHsAI0TCS B MyJIBTHKAAPHI (110 26 niu 1o 51 kazapy), B
KOTOpBbIX Hapsany ¢ uHpopmanroHHbIMU TDMA kajnpamu mpUCYTCTBYIOT KaApbl
KAaHaJOB YIIPABIICHHS. OTU KaHAJIbl MCIOJB3YIOTCS MJI1 CHHXPOHU3AIUH, MOJ-
CTPOMKHU 4acTOThI, peryirpoBanus MouiHocTu nepenarunka, HANDOVERa u np.
[Ipu yCTaHOBIEHUH COEUHEHUS UCTIOIb3YIOTCS:

- kaHan napamiensHoro gocryna (RACH, “MS [ cetp”) ucnodnb3yercs mo-
JIBWXHOW cTaHiuen B pexxume ALOHA nmiist noctyna K ceTd B ciiydyae, €clid Hajlo
IPOWTH PETUCTPALMIO NP BKIOYEHUU WM caenath BbI30oB. [ xkanana RACH
BbIJIEIISIETCA OAHO U3 8-u OKOH B TDMA kanpe. Ecnu B JaHHOW cOTE€ MMEETCA He-
CKOJIbKO YaCTOTHBIX KaHaloB, TO KaHal RACH BbI€NI€TCA TOJBKO B OJTHOM M3
HUX,

- kanan paspeménnoro noctyna (AGCH,” cerp [1 MS*) ucnons3yercs s
OTBETA CTaHIINK, KOTOpasl paHbllIe cennana Be3oB 1o kaHany RACH,

- xanai Be13oBa (PCH,” cetp [J MS*) ucnonb3yercs AJid BbI30Ba MOJIBUKHON
CTaHIIUU B CiIy4ae, KOTJla MHUIIMATOPOM BBI30Ba SBJIIECTCS CETh (A0OHEHT CETH),

- UHIUMBHIyabHBIA KaHan ynpasienus (SDCCH/4), cocrosiuit u3 4-x moji-
KaHAJIOB, HA OJJHOM U3 KOTOPBIX PEaIM3yeTcsl BCsS MPOIEAypa OpraHu3aluu ooMe-
Ha (MaeHTUuUKanus, ayTeHTUGUKAIMS, BbIICIEHUE OKHA U JIp.)

[Ipouenypa opranuzanuu oomena B GSM BecbMa ClloXHa - Kpome 7-u pado-
YUX KaHaJOB (2-X JUIsl peuu U S5-U JJid JaHHbBIX), uMeeTcst 10 KaHamoB ynpaBieHUs
paznuyHoro HazHaueHus. IloaToMy nanpHelinee pacCMOTPEHHE IPOLIECCOB B
CCIIC notpedyeT HEeKOTOPBIX YNPOIIEHUN JJIsI CO3/IaHusT 0003PUMOI UMHUTAIUOH-
HOM MOJEINH.

2.3. UccnenyeMble 3aBUCUMOCTH M YIIPOUIAIOIINE TOMYIICHUS.

PaccmatpuBas CCIIC, kak cuCTEMy MaccOBOI0 OOCITY>KUBaHHUS, MOCTABUM
1EJbI0 UMUTAIMOHHOTO MOJICTUPOBAHUS TMOJYyUYCHHUE CICIYIOMMNX TOoKa3aTenen
KadyecTBa 00CITyKMBaHUsI aDOHEHTOB OJHOU BBIJICJICHHOM COTHI:

- BEPOSITHOCTh TIOTEPH BHI30BA M3-3a 3aHATOCTH pabOUMX KAHAJIOB,

- BEpPOSITHOCTh TIOTEPH BHI30BA M3-3a 3aHATOCTHU BHI3LIBAEMOT0 A0OHEHTA,

- pacmpeneseHHUe YHuCia BBI30BOB (IMEPBUYHBIX W TOBTOPHBIX) HA OJUH
YCIIEUIHBIN BBI3OB,

- pacnpeieJiecHue BPEeMEHH OpraHu3aiii padouyero kanaiaa (BpeMEeHH paboThI
YOPaBISIONINX KAHAJIOB),

-BEPOSITHOCTD SIBHOM MOTEPU MCXOMASIIETO COOOIICHHS TIPU HEHYJIEBOM Bepo-
ATHOCTH OTKa3a aDOHEHTa OT MOBTOPEHHUS BBI30BA.

Ha st nokazarenu Bnusitot cieayromue napametpsl CCIIC:

- YUCJI0 AOOHEHTOB, HAXOISIINXCS B JAHHBI MOMEHT B COTE,

- ”HTEHCHUBHOCTh UCXOJISAIIECH M BXOJISAIIECH HArPy3KH ISl KaXKI0TO a0OHEHTa,

- YUCJI0 pabouMX KaHAJIOB B COTE, 3aBUCAIIECE OT YMCJIA BBIJICICHHBIX JTaHHOU
BTS gacToTHBIX KaHAJIOB,
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- BpeMsl 3aHITUSl YIPABIAIONIMX KAaHAJIOB MPU BXOSIIEM M UCXOJSIIEM BbI-
30Bax, 3aTpayMBacMO€ Ha OpTraHMU3aIMio pabodyero KaHaja M ayTeHTU(DHUKAIIUIO
abOHEHTA.

Bp16op ymcia paboumx 4acTOT B KaXAOW COTE, a TAaKKe Yuciaa pabounx U
YOPaBISIONIMX KaHAJIOB MPOU3BOJUTCS B 3aBUCUMOCTH OT HArpy3KH, CO37aBaeMOi
a0OHEHTaMU JTaHHOW COTHI. PeKOMEHIyeTCsl pacCUUThIBATh OOIIYI0 HArpy3Ky Ha
BTS B npeanonoxxeHuu, 4To Harpy3ka ot ogHoro aboHeHTa cocrasiser 0.025 Dpn
(D10 cooTBETCTBYET 1BBI30OBY/UaC MpPU CpeaHEN MPOAOHKUTEIIBHOCTH pa3roBopa —
90 ¢).

dupma Motorola mpemiaraer s omnpeaeneHuss yucen kadHaioB TCH wu
SDCCH mnosb30Bathcs ciaeayroiei Tadaumei (cM. tada. 1.1).

B 1-m cTon6iie - o6mias Harpy3ka Ha 1 BTS ot Bcex aGoHeHTOB cOThl. Bo 2-M
CTOJIOIIE - YMCJIO BBIJCISIEMBIX YaCTOTHBIX KaHAIOB. B 3-M 1 4-M cTonbmax - uncina
BBIZICIISIEMBIX Pa00YMX M YIPaBJISIOMUX KaHaaoB. HamoMHMM, 9TO B KaXJIOM Ya-
CTOTHOM KaHaJie UMEETCSl 8 BpEMEHHBIX OKOH, U3 KOTOPHIX HEOObIIasi YacTh BbI-
nensiercst noj kananel ynpasienusi (PCH, AGCH, SDCCH wu nap.), a ocHOBHast
yacTh - noxa padbouue kanansl (TCH). Hanpumep, npu 4-X 4aCTOTHBIX KaHalIax U3
32-x BpemeHHbIX 0koH 30 oTBeaeHs! Mo TCH, a B IByX OCTaBITUXCSI OKHAX Oopra-
HU3YIOTCS Pa3IMYHbIC YIPABJISAIOIMINE KaHAIBI, B TOM yucie U 12 kananos SDCCH.

Ta6n1/1ua 1.1. 3aBUCHUMOCTD UKCEII KaHAJIOB Pa3JINYHbIX THIIOB OT HAI'PYy3KH

Harpy3ka B Yucno yacTOTHRIX |  YwMciio kaHaIoB Yucno KkaHaAJIOB
Opnanrax (Y) KAHAJIOB TCH SDCCH
2.94 1 7 4
8.90 2 14 8
14.9 3 22 8
21.9 4 30 12
29.2 5 38 12
35.6 6 45 16
43.1 7 53 16
50.6 8 61 20
58.2 9 69 20
65.8 10 77 20

B cucreme paccMaTpuBarOTCs BBI30BBI TPEX THIIOB:

- Bb130B BHM3 - aboHeHTa JaHHOW COTHI BBI3LIBAET BHEIIHUN aO0OHEHT, T.€.
HAXOJISAIIUNCS B IPYTUX COTaX WK B (DUKCUPOBAHHBIX CETSIX,

- Bb130B BBEPX - a00oHEHT maHHOI COTHI BHI3BIBAET BHEIIHETO a0OHEHTA,

- BHYTPUCOTOBBIN BBI30B - Q0OHEHT BbI3bIBAET A00OHEHTA CBOEU COTBHI.

3amMeTuM, 4TO caMOMy a0OHEHTY 3TH BapUaHThl HEU3BECTHBI U JCHCTBUS €ro
HE 3aBUCAT OT MECTOHAXOXKICHUS BbI3bIBAEMOT'0 AOOHEHTA.

BoizoB BBEPX wununuupyercs abOHEHTOM M HauMHAETCS C 3aXBaTa KaHala
napaymensHoro goctyna (Random Access Channel - RACH). loctyn k 3TOMy Ka-
Hany ocyuiectBisiercs B pexkume ALOHA. Ilponenypa opranuzaiuyu oOMeHa co-
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CTOUT B CIEAYIOLIEM:

- MS nocsinaer 3anpoc Ha MSC yepe3 cBoit BTS na o6mem ans Bcex MS
JAHHOM COThI 4acTOTHO-BpeMeHHOM KaHaiie RACH,

- oJlyuuB U uaeHTuguuuposas 3anpoc, MSC uyepe3 BTS no kanamy paspe-
mérHoro aoctyna (Access Grant Channel - AGCH) coobmaer aborneHTCKOM MS
HOMEp OJTHOTO U3 4-X MHANBUAYAIbHBIX KaHanoB yrpasienus SDCCH/4,

- nBycroponnuit kaHan SDCCH oOecnieunBaer ycTaHOBKY TpeOyemoro abo-
HEHTOM BHJIa 00CIYy>)KMBaHUs, BKIItoUas ayTeHTU(PUKAIMIO a0OHEHTa, 3aIpoC BHUJIa
oOcy>KMBaHUsl U BblAelieHue cBoOogHoro pabouero kanaina (Traffic Channel -
TCH),

- 3aHsB ojuH u3 kaHanoB TCH MS Beinaér unentudukarop (IMSI) Bb13bIBa-
eMOoro abOHEHTa U TI0CJIe YCTAHOBIICHUS COEMHEHUSI A0OHEHThI HAUMHAIOT OOMEH,

- 10 OKOHYaHUH 0OMEHA MPOU3BOJIUTCA PA3bEINHEHNE COETUHEHMUS.

[lepBas aza stoit mporeayps! - 3axBat kaHaia RACH - MOXeT OKOHUNTBHCS
HeyAadel, ecnu ABe win 0osiee MS OAHOBPEMEHHO (WJIM MOYTH OJHOBPEMEHHO)
BBIJIAYT B C€Th CBOM 3ampochkl. MSC He cMOXKeT UIeHTU(DULIMPOBATH ATU 3aIIPOCHI
Y HE OTBETUT NOJABWKHBIM cTaHIuAM 1o kaHany AGCH. He nmomyuuB oTBeT, B co-
orBercTBUM ¢ anroputMoM ALOHA, MS npownsBener Tak Ha3bIBAEMBIM OTKAaT U
MOBTOPUT CBOM 3ampoc. OgHako, BO n30€kaHne HOBOTO CTOJKHOBEHHS HOBBIE 3a-
IIPOCHI BBINOJHAIOTCS Y€PE3 HEKOTOPHIE CIIy4YailHble HHTEPBAJIbI BPEMEHH.

Bb160p 3THX HHTEPBAIOB MPOU3BOAUTCA CIEIYIOIIUM 00pa3oM:

- IIocJie mepBoro otkara MS BeIOupaer ¢ BeposTHOCTHIO P1=1/2 onHO U3 ym-
cexm - 0 mim 1, Ha KOTOpBIE YMHOKaeTCs BpeMs €IMHUYHOIO KBAHTA OXKUIAHMS
Tks,

- II0CJIE BTOPOT'0 OTKATa ¢ BEpOATHOCThIO P,=1/4 BpIOMpaeTcs oaHO U3 yucen -
0,1,2 um 3,

- mocJie TpeTbero - P3=1/8, uucna 0, 1,2,3,4,5,6 wuu 7,

- [OCIIe i-TO OTKATa ¢ BepOsTHOCTBIO Pi=1/ 9’ BEIOHpaeTCest 0aHO U3 dncen [ B

uHtepBaiie ot 0 1o 2i-1. Torpa (i+1)-i1 BbI30B nmpou3ouaeT uepe3 Bpemsi [ TkB.

O4eBHUIHO, YTO C KAXIBIM OTKATOM YBEJIMYMBAECTCS KaK CPEIHEE BPEMS OKHUIAHUS,
TaK 1 ero pa3zopoc, a He3aBUCUMBbIN BbIOOp uncen [ Ha pa3HbIXx MS cHUXKaeT Bepo-
ATHOCTb HOBBIX CTOJIKHOBEHUM.

Yuciio aBToMaTHYECKUX O€3yCNEelIHbIX NOMBITOK orpaHndeHo B GSM uuciom
7. Ilocne 3Toro abOHEHT MOKET HavyaTh MPOLEAYPY BbI30Ba CHayajia.

ITpu BeBoBe BHU3 ceth coolbmiaer 06 3ToM abOHEHTY MO KaHaly BbI30Ba
(Paging Channel - PCH). JlanbHeiimast mporeaypa YCTaHOBJICHUS COCAMHCHUS
aHaJIOTUYHA onurcaHHou npu BeizoBe BBEPX, nckitouas dasy Beigaun uaeHTUGU-
KaTopa BbI3bIBAEMOI0 aOOHEHTA.

BHyTprcoTOBBIII 00MEH [Is1 BBI3BIBAIOIIETO AOOHEHTa SIBISIETCS BBI30BOM
BBEPX, a nnsa BeizeiBaeMmoro - Bei3oBoM BHU3. IIpu 3TOM CBSI3b MOXKET yCTaHO-
BUTHCSI TOJIBKO NPU HAJTMYUH IBYX CBOOOJHBIX pabOYMX KaHAJIOB.

B omnmcaHHBIX BbIlIE MPOLEAYpPAX OPTAHU3ALMU COEOUHEHHUS OIYLIEH LIEJIbII
pAN 3TamoB, TAaKMX KaK MOJICTPOMKA 4YacTOThI, CUHXPOHHW3ALMUsA, PETYJIHPOBKA
YPOBHSI MOILHOCTH M Jp, MOCKOJBbKY OHHM JIMOO €J1a00 BIMSIOT Ha MPOMYCKHYIO
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CIOCOOHOCTB, TMOO0 BpeMsi MPOBEACHUS ITUX MPOIETYyp BXOAUT B ONMHUCAHHBIEC BbI-
1I€ 3Talbl OPraHu3aluy CBs3H.

3. Bonipocsl 1J151 JOMAaNIHel MOATOTOBKHU

3.1. Copmynupyiite Haznauenune CCIIC.

3.2. O6psacuure ctpykTypHyto cxemy CCIIC ¢ Texnonorueit GSM.

3.3. C xkakuMU BHEIIHUMU CETSMU MOTYT CBsA3aThcs a00HeHThl GSM?

3.4. Kak opranmsyercs ayTeHTU(HUKAINST a0OHEHTA?

3.5. Yro takoe HANDOVER?

3.6. UTo Takoe poyMUHT?

3.7. Kakue MeToJipl MHOTOCTAaHIIMOHHOTO AocTyna ucnoib3yrorcs B CCIIC?

3.8. B kakoMm 4acTOTHOM JiMaria3oHe OpraHrn3oBaHbl kaHaibl GSM?

3.9. Yro npeacrasinset coboit kagp TDMA?

3.10. C xakuM# CKOPOCTSIMU MTPOU3BOAUTCS 0OMeH uHpopmarmeit B GSM?

3.11. Kak opranusyercst 1ocTylt aOOHEHTa B CETh?

3.12. Kakue ymnpaBIisIOlIME KaHAJbl UCIOIb3YIOTCS MPU YCTAaHOBJICHUHU CO-
€AUHEHUS?

3.13. Kakue nokazaTenu KayecTBa OOCIYKMBAHMS HCCIEIYIOTCS Ha UMUTa-
LMOHHON MOJENH?

3.14. Kakue napameTpsl CUCTEMBI BIHSIOT HA KAYECTBEHHBIC [TOKA3aTENIN CU-
CTEMBI?

3.15. Kakue nonyuieHuss IpUHUMAKOTCS IIPU aHAIIA3E€ CUCTEMBI?

3.16. Ilpu Kakux ycJIOBHUSX BO3MOKHO YCTAHOBJIEHUE COCAMHEHMS IS Kax-
JIOT0 U3 TPEX pacCMaTPUBAEMBIX TUIIOB BbI30Ba?

3.17. Kak onpenenstorcs yncia pabourx U yIpaBisoIMX KaHaJIoB B coTe?

4. Onucane HMUTAIIHOHHON MOIeJTH

4.1. Peanu3zanysi OCHOBHBIX 2JIEMEHTOB MOJIEIIH.

3a enuHUIy MoAelbHOTO BpeMeHu npuHsaTa 0.1 cexyHnabl. BxomaHo#l MOTOK
Bb130BOB renepupyerca 01okoM GENERATE (cm. 11.4.2), pazbuBaercs Ha TpH ya-
cTH B cooTBeTcTBUU ¢ aprymeHTtamu ¢yHkuuu TIP: BeizoBel BBEPX, BHU3 u
BHYTpHCOTOBbIE. CreHepUpOBaHHbIE TPAH3AKTHI MOCIEA0BATEILHO MPOXOIAT OJI0-
KU TIporpamMmbl, umuTHpytomue padoty kanaios PCH, RACH, AGCH, SDCCH u
TCH.

BBoanMbIe napamMeTpbl U U3MEPSAEMbIE XapaKTEPUCTUKH MOJEIH MPECTaBIIe-
HbI B JJUCTUHIE TPOTPaAMMBI.

B Monenu npuHATHI CIIETYONIUE JOMYILECHUS:

- BEpOSITHOCTH TOBTOPEHUS BBI30BA IOCJIE OTKa3a, a TAKXKE MJIUTEIBHOCThb
OKUJIaHUs JI0 TIOBTOPA - OJAMHAKOBBI JIJIs JIIOOOTO THUIIA BBI30BA,

- BpeMsl 3aHATUSL paboyero KaHaja Mpu HECOCTOSBIIEMCS] BHYTPUCOTOBOM CO-
€AMHEHUH - IPEHEOPEKUMO MaJlo,

- 0CBOOOKJIEHUE KaHAJIOB IO OKOHYaHUU OOMEHAa MTPOUCXOAUT MTHOBEHHO.

Harpy3ska, nocrynatoiias B ceTb OT OJHOIO a0OHEHTa, CO3/1a€TCid MOTOKOM
BBI30BOB MHTEHCHUBHOCTHIO | BBI30B/4ac U CpelHEW MPOJOJLKUTEIbHOCTHIO WH-
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dbopMarmoHHoro oomeHa, paBHoU 1.5 MHUH. DTO COOTBETCTBYET PEKOMEHIyEeMOM
i pacuera pupmoit Motorola Bennunne Harpy3ku Y=0.025 Opa.

Pasnuynbie pe3ynbTaThl MPOTOHA PUKCUPYIOTCS B CICTYIOIINUX CTPOKAX MATPHIIBI
MREZ:
1-s cTpoka - 0TKa3bl U3-3a OTCYTCTBUSA CBOOOIHBIX kKaHainoB PCH;
2-51 CTPOKa - OTKAa3bl U3-3a OTCYTCTBUS CBOOOAHBIX KaHaioB RACH;
3-5 CTpOKa - OTKa3bl U3-3a OTCYTCTBHs CBOOOAHBIX KaHamoB AGCH;
4-s1 cTpOKa - OTKa3bl U3-3a OTCYTCTBUS cBOOOAHBIX KaHanoB SDCCH;
5-1 CTpOKa - OTKa3bl U3-3a OTCYTCTBUS CBOOOIHBIX KaHaioB TCH;
6-51 cTpoKa - OTKa3bl U3-3a 3aHATOCTH A0OHEHTA;
7-51 CTpOKa - HECOCTOSIBIIIUECS] COSMHEHUS U3-3a OTKAa30B A0OHEHTOB OT MOBTOPA;
8-1 cTpOoKa — J10JIs1 YCTICITHBIX BHI30BOB
[Tpu aToM B 1-M cToJIO1IE PUKCHPYIOTCS YKCIa COOBITUM, a BO 2-M CTOJIOIE —

BBIYHCJIICHHBIC BEPOATHOCTH HACTYIIJICHUA OTHUX CO6I>ITI/H>'I, T.C. PPCH, PRACH,

PAGCH, I:)SDCCH, I:)TCH, P3aH.a6, PH.C.OT.H) Pycn.coen-

Pe3ynbpTaThl mporoHa GUKCUPYIOTCS TAKXKE B TPEX THCTOTPAMMaX:
TUPR - pacnipenenenue BpeMEeHH YCTaHOBJICHUSI COCIMHEHUS,
VYZV - pacnipenienieHue urciia BHI30BOB Ha | MEpBUYHBIN BHI30B;
OTKT - pacnpenenenue yrciia OTKaTOB J0 3axBara kaHaita RACH.

4.2. JIMCTUHT MOACIUPYIOMICH MPOTPaMMEI.
; MOJIEJIb COTOBOM CETH HOJABIDXHOM CBSI3U CTAHJIAPTA GSM
; 1 enuHuna MmoaenbHOTrO Bpemenu pasHa 0.1c

ABON EQU 300 ;YcraHoBka unciia aOOHCHTOB B CETH

OTKPOV EQU 300 ;Bep. oTkaza OT MOBTOPEHNUS BBI30BA (B IPOMMIIIX)
TRACH EQU 3 ;Bpems pabotel kaHana RACH

TPCH EQU 10 ;Bpems pabotel kanana PCH

TAGCH EQU 1 ;Bpems paboter kanata AGCH

TSDCCH EQU 30 ;BpeMs paboTs! kanana ymnpasienus SDCCH
TUST EQU 150 ;Bpems yctanosnenus coequHenus B cetsax OI1
TTCH EQU 90 ;CpemHee BpeMs OTHOTO OOMEHa B CEKYHIaX

POTOK EQU 1 ;HTEHCHBHOCTD BBI30BOB OT OJIHOI'0 a0OOHEHTA B Yac
PUST EQU 950 ;BeposTHOCT ycTaHOBIEeHUS coennHeHus B cetu OI1
OJPOV EQU 100 ;BpeMs oxumaHus 10 TOBTOPEHHS BBI30Ba

MREZ MATRIX 8,2

RACH STORAGE 100 ;AMuUTHpYyEeMoe YuCIIo KaHAJIOB B KaHajie 0CTyna
TCH STORAGE 22 ;Uucno pabounx KaHaJOB B CHCTEME

PCH STORAGE 4
AGCH STORAGE 4

SDCCH STORAGE 4 ;Uucio MHIMBUYabHBIX KAHAIOB YIIPABICHUS
VINT VARIABLE 36000/POTOK/(ABON-S$TCH)
OBMEN VARIABLE [10#TTCH ;Brranciienne inTeabHOCTH 0OMeHa

VYZV VARIABLE P$VYZV+1

CHOTK VARIABLE P$CHOTK+1

VZANA FVARIABLE 1000#S$STCH/ABON  ;BeposITHOCTB 3aHATOCTH aDOHEHTA
TOJ VARIABLE RNI/FN$STP#10 ;OKHIaHue ToCae OTKaTa

STP  FUNCTION P$CHOTK,D7

1,500/2,250/3,125/4,62/5,31/6,16/7,8

TIP  FUNCTION RN1,D3

.45,1/.9,2/1,3

PCH FVARIABLE N$B7/N$VYZ

RAH FVARIABLE N$OTKD/N$VYZ :Beruucienue
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AGH FVARIABLE N$B8/N$VYZ

SDH FVARIABLE N$B9/N$VYZ ;BepostHOCTEl

RAB FVARIABLE N$A8/N$VYZ

ABN FVARIABLE NS$A9I/NSVYZ ;orkazos

OTKS FVARIABLE N$OTKNS/NS$FIN

USPESH FVARIABLE (N$OBM+N$B6)/N$FIN ;momnst ycremHbIx BEI30BOB

RASPR FUNCTION RN1,C24
0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915/.7,1.2/.75,1.38/
.8,1.6/.84,1.85/.88,2.12/.9,2.3/.92,2.52/.94,2.81/.95,2.99/.96,3.2/
.97,3.5/.98,3.9/.99,4.6/.995,5.3/.998,6.2/.999,7/1,8

VYZV TABLE P$VYZV,0,1,20 ;Pacrnpe 4. yncia BI30BOB Ha OJTHO COEITMHEHHUE
OTKT TABLE P$SCHOTK,0,1,10  ;Pacmpenen. unciia oTkaToB 10 3axBata RACH
TUPR TABLE MPS$TUP,0,10,50 ;Pacnp. BpemeHu opraH. KaHania

GENERATE VS$VINT,FNSRASPR ;['enepanus o6Imero BXOJIHOTO MOTOKA
ASSIGN VvYZV,0
ASSIGN CHOTK,0
ASSIGN STLK,0
ASSIGN TIP,FN$TIP ;BeIOOp THMa BEI30BA
TEST E P$TIP,1,VYZ :Bezos BHU3?
Bl TRANSFER V$VZANA, A9 ;J1a! BeI3piBacMbIii aOOHEHT 3aHAT?
B2 GATESF PCH,A4 :Het! EcTh cBOOOAHBIN KaHa?
B7 MSAVEVALUE MREZ+1,1,1 :Her!
TRANSFER ,POVT

Al ENTER PCH :3ausTre kanama PCH
ADVANCE TPCH ;Bpems BrI30Ba
LEAVE PCH ;:OcBob6oxnenune kanaaa PCH
VYZ  ASSIGN VYZV,V$VYZV ;C4yeTuuK ymciia BEI30BOB HA OJIMH NEPBUYHBIN
MARK TUP
A3 GATE SNE RACH,AAl ;Kanan mocryna cBo6oeH?
ASSIGN STLK,1 ;Het! Perucrpaius CTONIKHOBEHUS
AAl ENTER RACH :3axBar kanaina RACH
ADVANCE TRACH ;Ilepenaua Be130Ba no kanany RACH
LEAVE RACH ;OcBoOOxaeHne kanana RACH
GATE SE RACH,OTKAT ;Kanai 3aHAT npyrumu BeI3oBamMu?
TESTE P$STLK,0,0TKAT  ;Her! /Ing 1aHHOrO BBI30Ba OBUIO CTOJIKHOB?
TABULATE OTKT ;Her!
GATESF AGCH,A5 ;Kanan cBo6oen?

B8 MSAVEVALUE MREZ+3,1,1 ;Her!
TRANSFER ,POVT

A5 ENTER AGCH ;Pabora kanama
ADVANCE TAGCH ;AGCH
LEAVE AGCH
GATESF SDCCH,A6 :PaGora kaHama

B9 MSAVEVALUE MREZ+,4,1,1
TRANSFER ,POVT
A6 ENTER SDCCH ;SDCCH
ADVANCE TSDCCH,TSDCCH
LEAVE SDCCH
TABULATE TUPR
TEST NE  P$TIP,3,VNTR ;BHYTpHCOTOBBII OOMEH?

B4 GATE SNF TCH,A8 ;Het! Ecth cBOOOMHEII paboumii kKaHAT?
ENTER TCH ;Ja! 3anarue pabouero kaHamza
TESTE P$TIP,2,0BM :Be1zos BBEPX?
ADVANCE TUST ;da! Ycranosnenue coeaunenus B cetn OIT
TRANSFER PUST, OBM ;Ilepexon, eciii coeIMHEHUE YCTAHOBJIEHO
LEAVE TCH ;OcBOOOXIeHNE paboUyero KaHama

TRANSFER ,POVT
OBM ADVANCE V$SOBMEN,FNSRASPR ;Bpems oOMeHa cooOmeHUSIMU
LEAVE TCH ;:OcBOOOXKIEHNE KaHaJIa
MSAVEVALUE MREZ+,8,1,1
TRANSFER FIN
VNTR TRANSFER V$VZANA, A9 ;Tlepexon, ecau aOOHEHT 3aHAT
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B3 TEST GE RS$TCH,2,A8 ;ECcTh 2 cBOOOIHBIX pabouynx KaHama?

B6 ENTER TCH,2 ;3aHATHE NBYX KaHAJIOB
ADVANCE V$OBMEN,FN$RASPR ;Bpems BHYTpHCOTOBOTO OOMEHA
LEAVE TCH,2 ;OcBOOOXKICHIE IBYX KaHAIOB

MSAVEVALUE MREZ+,8,1,1
FIN TABULATE VYzZV
TESTE TG1,1,FINAL ;JJaHHBIN TpaH3aKT MOCIeAHUNA?
MSAVEVALUE MREZ,1,2,V$PCH
MSAVEVALUE MREZ2,2,V$RAH
MSAVEVALUE MREZ3,2,V$AGH
MSAVEVALUE MREZ4,2,V$SDH
MSAVEVALUE MREZ5,2,V$RAB
MSAVEVALUE MREZ,6,2,V$ABN
MSAVEVALUE MREZ,7,2,V30OTKS
MSAVEVALUE MREZ,8,2,V$USPESH
FINAL TERMINATE 1
OTKAT ASSIGN STLK,0 ;O0OHyJeHre TIPU3HAKa CTOKHOBCHHUS
ASSIGN CHOTK,V$CHOTK
TEST L P$SCHOTK,7,0TKD ;IIpenensHOE YHUCIO OTKATOB?
ADVANCE  V$TOJ ;Ouanue 10 MOBTOPHOTO 3axBara kanajga RACH
TRANSFER A3
POVT TRANSFER OTKPOV,,OTKNS ;Ilepexon, ecau aOOH. OTKa3bIBaeTCs OT MOBTOPA
ASSIGN  CHOTK,0 ;OOHyJIeHHE YHCIIa OTKATOB
A2 ADVANCE OJPOV,0JPOV ;Oxumanue abOHEHTA JI0 TIOBTOPHOTO BEI30BA
TRANSFER \VYZ
OTKD MSAVEVALUE MREZ+,2,1,1 ;Perucrpauns oTkaza no JoCTymy
TABULATE OTKT
TRANSFER ,POVT
OTKNS MSAVEVALUE MREZ+,7,1,1
TRANSFER FIN
A8 MSAVEVALUE MREZ+)5,1,1
TRANSFER ,POVT
A9 MSAVEVALUE MREZ+,6,1,1
TRANSFER ,POVT

5. JIabopaTopHoOe 3a1aHHe

5.1. M3yunts Mmoaens CCIIC, cnocoObl BBOJA NCXOAHBIX JIAHHBIX U CUMTHIBA-
HUS PE3YJIbTATOB AKCIIEPUMEHTA.

5.2. 3adukcupoBaTh pe3ynbTaThl dkcniepumenTa (mMatpuiia MREZ wu rucro-
IpaMMBbl) JIJIs 3aJaHHBIX B pa00OTE UCXOIHBIX JAaHHBIX.

5.3. CHATH 3aBHCHUMOCTH OCHOBHBLIX BBIXOJHBIX ITOKa3aTeIeH OT M3MEHCHUS
yuciaa aboHeHTOB B coTe. [IpoBecTu deThipe MpOroHa 0 YTPOCHHUS HUCXOIHOTO
yyciaa a0OHEHTOB, HAYMHASI C YKCIa, YKa3aHHOTO B Tabia. 1.2 s kaxaou Opura-

abl. Uncnmo aOOHEHTOB YCTAaHABJIMBAETCS B Hayaje MPOTpaMMbl KOHCTAHTOM
ABON.

Tabnuna 1.2. Bei6op yniciia abOHEHTOB B COTE 10 HOMEPY OpHUTaJibl

Howmep Opuranpt 1 (2| 3] 415 6 71 89|10

Yuciao aOOHEHTOB 300 | 310 | 320 | 330 | 340 | 350 | 360 | 370 | 380 | 390

Pe3ynbraThl mporoHoB 3aHecty B Ta0. 1.3. [TonmyyeHHbIe 3aBUCUMOCTH TIpe/I-
CTaBUTh Ha OJHOM Tpaduke. s kpailHuX 3HaYeHUN aprymeHTa 3adUKCHPOBATH
TUCTOTPAMMBI.
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Tabnuna 1.3. Pe3ynbrarhl 3KCIEpUMEHTOB 0 MPOTOHAM

Homep skcniepumenTa 1 2 3 4
Ve- Yuciio aDOHEHTOB 300
J10- Bep.oTkaza aboHeHTa OT ITOBTOpA .300

BuA | JmurensH.padoTe! kanaa RACH, ¢ | (0.3

VY nenbHas.ab.Harp. y=At, Opn | 0.025

Pe- | ny - Bep.nmoteps B kaH. RACH .000
3y- | N4-Bep.notephb B kaH. SDCCH .000
Jb- | N5 - BEp.NMOTEPH B KaH. TCH .000
Ta- | N7- BEp.H.C. M3-3a OTK. OT moBT. | .013
TBL | Ng- A0JIS1 YCTICUIHBIX BHI30BOB .987

5.4. YcraHoBuUTh 4nciio aOoHEeHTOB B cote (omeparop ABON) paBHOe yTpo-
€HHOMY 3HAa4YE€HUIO, YKa3aHHOMY B Tabi. 1.2 mis cBoero BapuaHta. CHSTh 3aBUCH-

moctn mapametpos  PracH, PspccH, PtcH, Pucor, Pyencoen ot Beposttro-
CTH OTKa3a aboHeHTa OT moBTOopeHus Bbi3oBa (oneparop OTKPOV). Ilpoussectu
IPOTrOH U MOCTPOUTH rpaduku g 3HaueHurd oneparopa OTKPOV pasubix 0.2,
0.4, 0.6 u 0.8. [{ns kpailHUX 3HAYEHUI apryMeHTa 3a(pUKCUPOBATH TUCTOTPAMMBI.

5.5. YcTaHOBUTH MCXOJHOE 3HAYEHUE BEPOSITHOCTH OTKa3a abOHEHTa OT To-
BTOpeHus BbizoBa (onepatop OTKPOV), paBHoe 0.3. CHATh XapaKTEPUCTUKH IO
1. 5.4 B 3aBUCUMOCTH OT JUTUTEILHOCTH 3aHATHS KaHajla MHOYKECTBEHHOTO JOCTY-
na RACH (oneparop TRACH), menss 3to Bpems ot 0.1 go 0.5c. s kpaitHEX
3HAUYEHUN apryMeHTa 3aUKCUPOBATH THCTOTPAMMBI.

5.6. CoctaBbTe MPOU3BOJIBHBIN CIEHAPHUM IOCIIEI0BATEILHOTO YBEIUYCHUS
Harpy3KH B OT/ENIbHOM coTe. Hampumep, nsmenenuem ducia abonentos (ABON),
nuTeasHocTH oomeHa (T TCH) minu MHTEHCHBHOCTH BBI30BOB OT OJTHOTO a0OHEHTa
(POTOK). M3meHeHHs TOHKHBI ObITH TAaKUMH, YTOOBI Ka4eCTBO OOCITY)KHBAHUS
a0OHEHTOB CYIIECTBEHHO YXYIIIWIOCh. BpiOepuTe peakiuio omepaTopa COTOBOM
CBSI3M Ha 3TH U3MEHEHHMSI U TOCJIEI0BATEIILHO BHOCUTE KOPPEKTUPYIOITUE U3MEHE-
HUS B UCXOJHYIO TporpamMmy. 3apuKCHpPOBaTh M OOBSICHUTH PE3yJbTaThl MPOTO-
HOB, OOMBasCh HauboJIee YKOHOMHOIO (C TOUKH 3PEHUSI KOJMYECTBA MCIOJIb3Ye-
MBIX KaHAJIOB) BapuaHTa 00ECIICUCHUS KaueCTBa 00CITy)KMBaHUS a0OHCHTOB.

[Tpu BBIMOTHEHUW JAHHOTO IYHKTA CIEAYET OPHEHTHPOBATHCS HAa WH(OpMa-
nuio u3 1aba. 1.1. OOmas Harpyska, mocTynaromas oT a0OHEHTOB JaHHOW COTHI
paBHA MPOU3BEICHHUIO YHCIa A0OHEHTOB Ha YyNEIbHYI0 a0OHEHTCKYIO HarpysKy,
T.€.

Y = Ny = N\t

6. OTuer nmo padore

6.1. Omucars padory monenu CCIIC u nmepeueHb BBOAUMBIX B MOJIETh U U3-
MepsIeMBIX ITapaMeTPOB.
6.2. [Toctpouts rpaduxku 3aBUCUMOCTEHN 1O TI.5.3-5.6 W TUCTOrpaMMBbI TIO
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3THM ITyHKTaM.
6.3. OOBSCHUTD MOTY4YECHHBIE (PYHKIIMOHAIbHBIE 3aBUCUMOCTH.

7. KOHTpOJ/IbHBbIE BONPOCHI

7.1. OOBACHUTD 3aUKCUPOBAHHBIE 110 PE3yJIbTaTaM IPOrOHOB 3aBUCUMOCTH.

7.2. Kakas pa3Huna B 00pab0TKe BBI30BOB Pa3IMYHbIX TUIIOB?

7.3. B Kakoi Mocine0BaTeIbHOCTHA YYaCTBYIOT B YCTAHOBJIIEHUN COCMHEHMS
YIPABIISIFONINE KaHAJIbI?

7.4. Kak BBIYUCHSIOTCA BEPOSTHOCTH IMOTEPH BHI30BOB U3-3a 3aHATOCTH pas3-
JIMYHBIX 3JIEMEHTOB CUCTEMBI?

7.5. IloueMy mpu yBEIMYCHUH Yrcia aDOHEHTOB B COTE CHIKACTCS BEPOSIT-
HOCTb 3aHATOCTH aOOHEHTa?

7.6. Kak BnusieT BEpOSITHOCTb OTKa3a a0OHEHTa OT ITOBTOPAa Ha OCHOBHBIE I10-
Ka3aTenu ceTu?

7.7. Kak 3aBUCAT OCHOBHBIE [TOKA3aTEIN CETU OT JUIUTEIbHOCTH 3aHATHS Ka-
Hajla MHO’KECTBEHHOI'O 1OCTYyIa?

7.8. Kax BbIOMparoTCs yncia 4aCTOTHBIX, paO0UYMX U YIPaBISIIOIINX KaHAIOB
B cOTE?

1. Jlureparypa: [1,2,3,4,7].

JlaboparopHas pabora Ne 2
AHaJIU3 Ka4yecTBa 00CIY;KUBAHUA A00HEHTOB B CeJlb-
CKOH
TeJIe(POHHOM CeTH

1. lean padoThI: MccenenoBarh OCHOBHBIE XapaKTEPUCTHKU CETH KOMMY-
Talliy KaHAJIOB Ha puMepe aHaimza cenbckoi tenedonHoi cetu (CTC). Uzyunts
ocobennoctu CTC.

2. Kparkue cBeieHus 00 00beKTe MOACJTUPOBAHUS

[Toctpoenue CTC omnpenensieTcss pa3MEIICHHUEM HACEJIEHHBIX IMYHKTOB Ha
TEPPUTOPHUH paliOHa, a TAKKE XapaKTEPOM CEIIbCKOXO03IMCTBEHHOTO MPOU3BO/ICTBA,
tak kak CTC obecneunBaeT aOOHEHTOB KaK TeIe(OHHOMN CBSA3BIO OOIIETO MOJIb30-
BaHWUSI, TaK ¥ BHYTPUIIPOU3BOJICTBEHHOU CBS3BIO.

K ocobennoctsim CTC otHOCHTCS:

- 3HAYUTEJIbHASI TEPPUTOPUS C MEHBIIICH, UeM B TOPO/Ie, TeIePOHHOH MIIOTHO-
CTBIO;

- HEpaBHOMEPHOE pacrpeiesiecHne aOOHEHTOB 10 TEPPUTOPHUH;

- mesbInas émxoctb ATC (50-1000 HomepoB);

- 3HaUUTENbHbIE paccTosiHUus Mexay ATC;
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- MeHblIee yucao coequuuTenbHbix TuHui (CJI) B myukax mexay ATC.

Oto mpenonpenenser 0ojiee BBHICOKHE KaMWTAIbHBIE W DKCIUTYyTAIIHOHHBIC
pacxonbpl MO JIMHEHHBIM COOpYXeHUsAM. [lns moBblieHust ucnosib3oBanus CJI
MPUMEHSIIOTCS CJICTYIOIINE MEPBI:

- paAvalbHBIN W paguanbHO-y370BOM crnocoOsl noctpoenuss CTC ¢ uenbio
YKPYITHEHHS ITy4YKOB MeKCTaHIIMOHHBIX CJI;

- WCIOJIb30BAHKE JINHUI JIBYCTOPOHHETO JCHCTBUS B HAIPABICHUSIX K Mallo-
E€MKOCTHBIM CTaHIUSM;

- HCTI0JIb30BaHKNE MAaJOKaHAJIbHBIX CUCTEM IEpeaay;

- YBEJTMYEHUE HOPM JOIMYCTUMBIX MOTEPh COOOIIEHUN MO CPABHEHUIO C HOP-
mamu motepb B I'TC (0,01 BmecTo 0.005);

- WCIIOJIb30BaHUE OJIHUX M TEX K€ JMHUU JJI1 yCTAHOBJIEHUS KAK MECTHBIX,
TaK U MEXYyTOPOJIHBIX COCTMHEHUH.

Jlnst cokparenust npoTsokEHHOCTH aboHeHTckuX uHNN Ha CTC npuMmeHsoT
palioHUPOBAHUE U Y3J1000pa3oBaHue. Pa3inyaroT ciaeayronme BUAbl CTaHIUH (pUC.
2.1):

- nentpanbHas craniusa LIC, pacnosioxkeHHas B pallliIeHTpe, ABISIOMIAACS OC-
HOBHBIM KOMMYTalMOHHBIM y3710M CTC u umeromas Beixoa Ha T3YC (AMTC);

- y3Ji0BbI€ cTaHIMu Y C, pacnooXKeHHbIE B JIIOOOM HACETIEHHOM MYHKTE;

- OKOHEYHbIE CTaHIMU, noakatouaemsie Kk YC nnu LC.

[Ipunsarsie Tonosornu CTC pgomyckaroT st HeKoTOopblx OC mpu HaIMYUAH
COOTBETCTBYIOIIETO TATOTEHUSI OPTaHU30BbIBATH, KPOME IMMYYKOB K y3JIOBBIM CTaH-
USM, €II€ U TpsiIMbIe JIMOO CKPOCCUPOBaHHBIE NTUHUU K ApyruM OC WM K IeH-
TpaJIbHOU CTaHIMU (TIOKA3aHO MTyHKTUPOM).

Ucrounnkom Harpy3ku aist CTC sBisitoTcst abOHEHTCKUE Telle()OHHBIE ara-
paThl, MOJKIIOYEHHbIE A0OHEHTCKUMHU JIMHUSIMU K CTAHITUSIM JIIOOOTO THUIIA, & TaK-
xe BHemHue uctounuku Harpysku (MTC, I'TC, YCC) noakitou€HHbIE COeIMHU-
TEJbHBIMU JIMHUSIMU K IICHTPAJIHLHOU CTaHITUU.

/\

€S

Puc. 2.1. CrpykrypHas cxema celbCKoii Tene(OHHON ceTh

Harpy3ka xapaktepusyeTcsi maTpulleid B3auMooomeHoB (MB), cTpoku wu
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cToJIOLbI, KoTopoit cooTBeTcTBYIOT cTaHuusM cetu (OC, YC u LIC) u takum wuc-
tounukam kak MTC (Mexnyropoanas tenedonnas cets), ' TC u YCC. Dnemen-

Tel MaTpubl (A ) ONPENENsoT KOJIMIeCTBO BhI30BoB B UHH, BO3HMKaromux B

CTaHIIUU 1 ¥ aJIpECYyEeMbIX CTaHIIUH ].

Tak kak cratucTuka TelaepOHHOW HArpy3KH (KOJIMYECTBO BBI3OBOB W JJIU-
TEJIBLHOCTh 3aHATHUS) OIpe/ielieHa i TPEX THUIOB a0OHEHTCKUX TenedoHOB (KBap-
TUPHBIE, YUPEKICHUECKUE U TaKCO(POHBI), TO B 00IIEM CiIydyae, Harpy3ka J0JDKHA
OTIPEIEIATHCS TPEMsI MaTPUIIAMH B3aUMOOOMEHOB.

OnuH u3 croco6oB onpenenenus MB npenmonaraet:

- pacnpeielieHUEe HCXOASIIEH W3 JAHHOW CTaHIUM Harpy3Kd MpPOIOPIUO-
HaJIbHO EMKOCTH OCTaJIbHBIX CTaHIIUM;

- pacnpeieiieHUEe HUCXOASIIEH W3 JaHHOW CTaHUMU Harpy3Kd MPOIOPIUO-
HaJIBbHO EMKOCTH OCTAJIBHBIX CTaHITUHN C YIETOM HOPMUPOBAHHBIX KOA(DPHUITEHTOB
TATOTEHUSI.

Ananu3 kauectBa ¢pynkimonuposanus CTC npeanonaraer:

- ONPENEIICHUE BEPOSATHOCTEW OTKA30B B YCTAHOBJIEHUU COCIMHEHUS MEKIY
BCEMU NTapaMU CTAHIIUM;

- OIIpPEJIETICHNE KOJIMYECTBA TOBTOPHBIX BHI30BOB HA OJIMH YCIICIIHBIN;

- OIIPEJIETICHUE CTETIEHU 3arPyKEHHOCTH MEXCTaHIUOHHBIX CJI;

- BBIUMCJIEHHE J10X0Aa, nmoiydaemoro agmuHuctpamuen CTC 3a mpemocras-
JICHHBIE YCIIYTH.

CymectByronue ananutuaeckue Metonbl uccinegoBanuss CTC mo3BosOT, B
JydIlleM cliydae, ONnpeesiTh MaTeMaTHYeCKUe OKUIAHUS JJIsl TOTOKOB, IMOCTYyTIa-
omux Ha kaxaeid mydok CJI. Ilocne atoro, memas cepbe3HOE NOIMYIIEHUE O B3a-
MMHOU HE3aBUCUMOCTH 3THUX MTOTOKOB, MOYKHO OMPEICIUTh BEPOSITHOCTH OTKA30B B
YCTaHOBJICHUH COEIMHEHHUS MEXy JIF000i mapoi cranuuid. [{ns nonydenus 6omee
JIETalIbHBIX TOKAa3aTelIed HCIOJIb3YIOT HATypPHOE WM UMUTAUIUOHHOE MOJEIUPO-
BaHMUE.

B kauecTBe IIaBHBIX MOKa3aTeleil, HA KOTOPBIE CIEAYET OPUEHTHUPOBATHCS
npu ontumusanuu CTC, nemecoodpa3Ho BeIIeIUTh q0XxoA (D) m ducio moBTop-
HbIX BbI30BOB (Q). DTM mokazarenu mpoTuBOpeuuBbl. [IpeHeOperass kauecTBOM
obcimyxuBanus (T.e. yBenuuuBas Q) MOXKHO MOBBICHTH JIOXOJI 32 CUET OOJIBIIIETO
ko3 uieHTa ncnonb3oBaHusa KaHamoB. OJIHaKO IPU HEKOTOPOM YpOBHE OJIOKHU-
POBOK MOTYT BO3PacTH 3arpy3Kd KaHaJOB MPU HAYAJIbHBIX dTaraxX YCTaHOBJICHUS
COCIMHEHUA. A €CJIM B 1I€JIOM MHOTOTPAH3UTHOE COCIMHEHUE HE YyCTaHABJIMBACT-
Csl, TO I0XOJl HE HAUUCIISAETCS.

BBuny npotuBopeunBocTH mokasareneit D u Q, B maHHO#M paboTte Ams ONnTu-
MHU3AIUUA CETH MCTOJIb3YETCSl OJIMH U3 BAPUAHTOB 000OIIEHHOTO KpuTepus P dhek-
TUBHOCTH:

S=D/(1+Q) (1)

[Ipu sxenaHuu yuyecTb B 000OIIEHHOM KPUTEPHUH U MOTEPSHHBIEC BBI3OBHI (He-
YCTAHOBJICHHBIC COEMHEHMS) MOXKHO JOTIOJHUTH KpuTepui (1) 4uciom motepsH-
HBIX BbI30BOB Z. Hampumep:

S1 = DI(1+Q+22) (2)
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O0a kpuTepus BO3paCTarOT NPU yBEIMYECHUH JoxoAa D u cHuxkarorcs npu
yBEIMYCHHUH SIBHBIX (Z) unu HesBHBIX (Q) moTeps. EquHuia B 3HaMeHaresne mos-
BOJISIET U30€XKaTh I€JICHUS HA HOJIb IIPU OTCYTCTBUU MOTEPb.

[TonoOHbBIE KpUTEPHH HOCST BEChbMa CYObEKTHBHBIN XapaKTep U AOJDKHBI CO-
CTaBJIATHCS OMBITHBIMU JKCIIepTaMHu. Tak, Hampumep, B Kputepuu (2) ko3P puriu-
€HT 2 mepes napaMeTpom Z CBUETEIBCTBYET O BIABOE OOJIBIIEH HEXKENATEIIbHOCTH
MOTEPb BHI30BOB 10 CPABHEHUIO € UX MOBTOpamMu. Ho apyrue sxkcnepTsl ¢ yu€Tom
XapakTepa Mojib30BaTeIbCKUX TPEOOBAHUM MOTIIA Obl YCTAHOBUTH 3TOT KO3 Pu-
IUEHT PaBHBIM, Haripumep, 0.5 unu 4, win BooOIIe NPeaJIoKUTh COBEPILIEHHO

JPYr¥e COOTHOLIEHUS I S U 1.

3.Bonpocskl 1J151 TOMAaIIHEel MOAT0TOBKHU

3.1. Onpenenute coctaB u Tonojoruto CTC.

3.2. Kak nipencrasinsercs Harpy3ka Ha CTC?

3.3. Kakumu nokazareiasiMu XxapakTepusyercst kadecTBo padotsl CTC?

3.4. OT 4ero 3aBUCHUT YHCIIO MOBTOPHBIX BBI30BOB HAa OJHO YCTAHOBJIIEHHOE
coequHeHue?

3.5. O0psacuute cMmbica 0000meHHbIX KpuTepues 3¢ dextuBHocTu CTC.

4. Onucanue UMHUTAIIMOHHOM MOJI€JIN.
4.1.Peanu3anusi OCHOBHBIX 3JIEMEHTOB MOJICIIH.
Uccnenyemas monens (cM. m. 4.2.) umutupyer CTC, mpencraBieHHyO0 Ha
puc.2.2, conepkariyto msath ctannui (Ci) U MSTh COSTUHUTENBHBIX JIUHUH (V).
['enepanusa oOwmero (st BCEX MCTOYHUKOB) MOTOKA BBI30BOB MPOU3BOAMUTCS
6mokoM GENERATE B cooTBeTCTBUU C CyMMapHBIM BXOJHBIM MTOTOKOM:

rz[elij - anemenTel MB, i,j = 1- 5.

| — HOMep MCXOJIAIIETO y3IIa,

] — HOMep BXOJSIIEIO y3IIa.
HHTepBamsl MEKIy BRI30BAMH PACIIPEACIICHBI TI0 SKCTIOHCHIIMAILHOMY 3aKOHY.

KonkpeTHoe 3HAaUYeHME WHTEHCHBHOCTH BBI3OBOB 3aJIa€TCS YEPE3 CpEIIHEE

3HAYCHUE MHTEpBaja Mexay BeizoBamu (omeparop INTER B mporpamme STS-W).
B mncxomnom BapuaHTe ycTaHOBIICH MHTEpBai 30 CeK., YTO COOTBETCTBYET MHTEH-
CUBHOCTH 2 BbI3/MHH wmian 120 BbI3/4ac.

— &\ﬁ

()
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C2 V4
V2 V1 V5

C4 C3 CS5

Puc. 2.2. Cxema mogenupyemoii CTC

JlnurenbHOCT, OOMeHa ycTaHaBiuBaeTcst omeparopom TOBM B cexyHmax
s Tpéx kareropuit abonenToB — 180, 300 unu 180 cexkynna Ayt aDOHEHTOB KBap-
TUPHBIX, YUPEKICHUESCKUX WU TaKCO(OHOB, COOTBETCTBEHHO. B maHHOM BapuaH-
T€ MOJIEJIM ClIeTIaHO HeoOs3aTeIbHOE JOMyIeHne, 00 OJJMHAKOBOM pacipeieIeHuU
KAaTErOpuid BBI30BOB HAa KAXKJIOW CTAaHIUU. [[MUTENBHOCTh Pa3roBOpa UMUTUPYETCS
B 3aBHUCHUMOCTH OT 3TOM Karteropuu. PacnpeneneHne BbI30BOB IO KaTErOpUsSIM pea-
au3yetcst oneparopoM ¢ MeTkoil TIP B cootnomenuu 0.6, 0.3 u 0.1. Benuuuna go-
X0/1a TIOJICYUTHIBAETCS B YCJIIOBHBIX €IMHUIIAX U3 pacyeTa ‘1 MuHyTa pasroBopa - 1
y.e.”

brox OTPR pacnpenensier kaxapiii HCXOAAIMN TeaehOHHBIN BBHI30B O UC-
TOYHUKAM (CTaHIMSAM) B COOTBETCTBUHU C PACTIPEICTICHUEM BEPOSITHOCTEH:

R=/N,
rae )“:JBV:} - CyMMapHbIH HCXOIAIIMH ITOTOK U3 I-ro y3ia, a A - o0mui

CyMMapHbIH ucxosamuii (Bxoasmuii) motox B CTC.

broxu POL1 pacripenensroT Kaxablii BbI30B, UCXOAAIINNA U3 UCTOYHUKA 1 T10

MOJIy4aTelIsIM ] B COOTBETCTBUHU C PaCHpeieICHUEM BEPOSITHOCTEH
Pij = Aij /A

B ncxogHoM BapuaHTe KaKIblid BBI30B C OJIMHAKOBOW BEPOSTHOCTBHIO UCXOAUT
U3 10001 CTaHIUH.

KaxnoMy BBI3OBY-TpaH3aKTy MPUCBAMBAIOTCS 3HAYEHUS CIECAYIOIIUMX Mapa-
METPOB:

- HOMEp CTaHIMU OTIPABUTEIIS,

- HOMEp CTaHIMU MOJyqaTes,

- KaTeropusi aboHeHTa (KBapTUPHBIN, YUpExKACHUESCKUH, TAKCODOH).

CTaHIuuU ¥ yYKHA COETUHUTENIbHBIX IMHUNA UMEIOT MOPSAIKOBYIO HyMEpALHUIO.
Kaxnpii mydok XapakTepu3yeTcsl YHUCIOM KaHajoB. YHCIIO KaHAJIOB YCTaHABJIU-
Baercs oneparopamu STORAGE (metku B1 — BS). B ucxogHom BapuaHTe B Kax-
JIOM BETBH IO 5 KAaHAJIOB.

[Ipy WMUTALMM yCTAHOBJIEHUS COCAWHEHHUS Ha KaXIOM KOMMYTHPYEMOM
yuacTke 3arpaunBaetcst Bpemsi TUST, 3amaBaeMoe B UCXOAHBIX JaHHBIX. [Ipu mipo-
XOXKIECHUM TPAH3aKTa MO MPOrpaMME PETUCTPUPYETCS KOJIUYECTBO MOBTOPOB IO
JTAHHOMY BBI3OBY.

OcCHOBHBIC pE3yNbTaThl MPOTOHA (UKCUPYIOTCS B CTAHIAPTHOM OTYETE
(Report), matpunax u ructorpamme.

Nudopmarus B MaTpuiax:
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a) MAREZ — matpu1ia OCHOBHBIX p€3yJbTaTOB:

- V - yncio 06paboTaHHBIX BBI30BOB (YCIIEHIHBIX U OTKAa3aHHBIX), KOTOPOE
3anaérca oneparopom START npu 3amycke mporpammei),

- Q - YKCJO yCIEUTHBIX BHI30BOB, OOCITYKEHHBIX XOTs OBl C OJTHUM IIOBTOPOM,

- Z - 4YUCIIO BBI30BOB, CHATHIX C 00CTY>KUBaHUA,

- ( - J0J1s1 BBI30OBOB, OOCITYKCHHBIX XOTs OBbI ¢ 0;JHUM TI0BTOpOoM (( = Q/V),

- Z - J10JI BBI30BOB, CHATHIX ¢ o0cCykuBanus (Z = Z/V),

- D - cymmapHbIii 10X01 OT OOCITYKUBaHUSI BCEX BHI30BOB,

- d — ymenpHBIN J0X0/ B iepecuére Ha OuH 00ciykeHHbIi Be30B (d = D/V).

06) MISPK — matpuma k03¢ HUIIMEHTOB UCIIOI30BaHUS KAaHAJIOB B BETBSX.

B) MOTKY — maTpuria urcesn 0TKa30B U3-3a OTCYTCTBHS CBOOOHBIX KaHAJIOB
B BETBSIX.

r) MOBU — marpuria gncen TpeOyeMbIX COSTUHEHUN MEX Ty TTapamMu y3JIOB.

1) MOTKU — matputia 9ricesr He yCTaHOBJICHHBIX COSTUHEHUN MEXIy TapaMu
y3JI0B U3-3a OTCYTCTBHUSI CBOOOHBIX KAHAJIOB B BETBSIX.

e) MVEROT — maTpuiia BEpoSATHOCTE OTKa30B B YCTAHOBJIICHUU COEAUHEHUM
MEXIy MapaMu y3JI0B U3-3a OTCYTCTBHS CBOOOJHBIX KaHAJIOB B BETBSIX.

I'ucrorpamma CHPOV dukcupyer pacnpenenenue yncia noBTopos (ot 0 1o

10), koTopoe moTpedoBaIOCh MPOU3BECTH JJII YCTAHOBIICHUS! COCTMHEHUS.

4.2. JInctuHr MOI[GJII/IpyTOHIeﬁ IIporpaMmabl
; MOJIEJIb CEJIbCKOM TEJIE®OHHOM CETHU.
; 1 e.m.B. = 1 cekyHzae
INTERV EQU 60 ;UHTEPBAJIBI MEXKY BBI30BAMH B 00IIIEM TIOTOKE BHI30BOB
TOBM FUNCTION PS$TIP,D3 ;Bpems oOMeHa IO KaTEropusim
1,180/2,300/3,180

TUST EQU 1 ;BPEMsI YCTAHOBIICHUS COCIUHEHUS
VEROTP EQU .300 ;BEPOSATHOCTH OTKa3a abOHEHTa OT MOBTOPA
TOG EQU 30 ;BpEeMsI 0KHJIaHUS 10 TIOBTOpA MOCIIe 0TKa3a
AAl EQU 1

A2 EQU 2

A3 EQU 3

Ad EQU 4

A5 EQU 5

B1 EQU 1

B2 EQU 2

B3 EQU 3

B4 EQU 4

B5 EQU 5

A101 EQU 101
A102 EQU 102
A103 EQU 103
A104 EQU 104
A105 EQU 105
A201 EQU 201
A202 EQU 202
A203 EQU 203
A204 EQU 204
A205 EQU 205
MAREZ MATRIX H,7.1
MISPK MATRIX  H,5,1
MOTKV MATRIX  H5,1
MOTKU MATRIX  H,55
MOBU MATRIX H55
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MVEROT MATRIX H,5,5
CHPOV TABLE P$POV,0,1,10
Bl STORAGE
B2 STORAGE
B3 STORAGE
B4 STORAGE
B5 STORAGE
RASPR FUNCTION RN1,C24
0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915/.7,1.2/.75,1.38/
.8,1.6/.84,1.85/.88,2.12/.9,2.3/.92,2.52/.94,2.81/.95,2.99/.96,3.2/
.97,3.5/.98,3.9/.99,4.6/.995,5.3/.998,6.2/.999,7/1,8

TIP  FUNCTION RN1,D3

.6,1/.9,2/1,3

OTPR FUNCTION RN1,D5 ;Beibop oTnpaBuTemns

.2,1/.4,2/.6,3/.8,4/1,5

AAl FUNCTION RNI1,D4 ;BeiOop momygaTemns

.25,2/.5,3/.75,4/1,5

A2 FUNCTION RN1,D4

.25,1/.5,3/.75,4/1,5

A3 FUNCTION RN1,D4

.25,1/.5,2/.75,4/1,5

A4 FUNCTION RN1,D4

.25,1/.5,2/.75,3/1,5

A5 FUNCTION RN1,D4

.25,1/.5,2/.75,3/1,4

Al101 FUNCTION P$POL,D4 ;rabmuma MapiipyTH3aIiun

2,3/3,5/4,3/5,4

A102 FUNCTION P$POL,D4

1,3/3,1/4,2/5,3

A103 FUNCTION P$POL,D4

1,5/2,1/4,1/5,5

A104 FUNCTION P$POL,D4

1,2/2,2/3,2/5,2

A105 FUNCTION P$POL,D4

1,4/2,4/3,4/4,4

A201 FUNCTION P$POL,D4

2,2/13,3/4,2/5,5

A202 FUNCTION P$POL,D4

1,1/3,3/4,4/5,1

A203 FUNCTION P$POL,D4

1,1/2,2/4,2/5,1

A204 FUNCTION P$POL,D4

1,2/2,2/3,2/5,2

A205 FUNCTION P$POL,D4

1,1/2,1/3,1/4,1

TARIF VARIABLE P$TOBM/600

POV VARIABLE P$POV+1

PAR VARIABLE P$KU+100

PAR1 VARIABLE P$KU+200

GRU VARIABLE X$GRU@10000+1

NVYZ VARIABLE N$BB+1

YVN  VARIABLE X$OTKAZ/VSNVYZ

NYVN VARIABLE X$CHPOV/V$NVYZ

DOH VARIABLE X$DOHOD/V$NVYZ

TOBM VARIABLE FN$TOBM#FN$RASPR

VEROT FVARIABLE 1000#MX$MOTKU(P$OTPR,P$POL)/MX$MOBU(P$OTPR,P$POL)

1

o1 o1 01 o1 Ol

GENERATE INTERV,FN$RASPR
ASSIGN OTPR,FN$OTPR
ASSIGN POL,FN*OTPR
ASSIGN  TIP,FN$TIP
ASSIGN POV,0

POVT ASSIGN KU,P$OTPR
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SAVEVALUE GRU,V$GRU

ASSIGN GRU,X$GRU
CICL ASSIGN PAR,V$PAR

ASSIGN  VETV,FN*PAR

ASSIGN PAR1,V$PAR1

ASSIGN KU,FN*PAR1

GATE SNF  P$VETV,0TK

SPLIT 1,MET1

ENTER PSVETV

LINK GRU,FIFO
MET1 ADVANCE TUST
TESTE  P$KU,P$POL,CICL
ASSIGN  TOBM,V$TOBM
ADVANCE P$TOBM
SAVEVALUE DOHOD+,V$TARIF
TRANSFER FIN

UNLINKE GRU,AAALL,GRU,P$GRU
MSAVEVALUE MOTKV+P$VETV,1,1
TRANSFER VEROTP, OTKA

OTK

ADVANCE TOG, TOG
ASSIGN POV, V$POV
TRANSFER ,POVT

OTKA SAVEVALUE OTKAZ+1
MSAVEVALUE MOTKU+,P$OTPR,P$POL,1
MSAVEVALUE MOBU+,P$OTPR,P$POL,1
MSAVEVALUE MVEROT,P$OTPR,P$POL,V$VEROT
TABULATE CHPOV
UNLINKE GRU,AAALL,GRU,P$GRU
TESTNE  P$POV,0,MET
SAVEVALUE CHPOV+,1
MSAVEVALUE MAREZ1,1,VSNVYZ
MSAVEVALUE MAREZ,2,1,X$CHPOV
MSAVEVALUE MAREZ,3,1,X$0TKAZ
MSAVEVALUE MAREZ4,1,V$NYVN
MSAVEVALUE MAREZS5,1,V$YVN
MSAVEVALUE MAREZ,6,1,X$DOHOD
MSAVEVALUE MAREZ,7,1,V$DOH

FIN

MET

MSAVEVALUE
MSAVEVALUE
MSAVEVALUE
MSAVEVALUE

MISPK,1,1,SR$B1
MISPK,2,1,SR$B2
MISPK,3,1,SR$B3
MISPK,4,1,SR$B4

MSAVEVALUE MISPK,5,1,SR$B5
TERMINATE 1
LEAVE PSVETV
TERMINATE

5. JIabopaTopHoOe 3a1aHue

5.1. M3yunts Mogens CTC, cnocoObl BBOJA MCXOMHBIX JIAHHBIX U CUMTHIBA-
HUS pe3yJIbTaTOB 3KCIIEPUMEHTA.

5.2. V3meputh BBIXOAHBIC MapaMeTphl MPH 3aJaHHBIX B Pabd0Te HCXOIHBIX
JTAHHBIX.

3adukcupoBath nokaszarenu matpuilbl MAREZ u rucrorpammy pacripenerne-
HUSI YKCJIa TOBTOPHBIX BHI30BOB.

5.3. 3mMeHuTh 0O0IIyI0 UHTEHCUBHOCTh BXOJHOT'O MOTOKA (YMCIIO BHI3OBOB B
MUHYTY) B COOTBETCTBUU ¢ TaO.2.1. I3MeHeHue MHTEHCUBHOCTH MPOU3BOIUTCS
MyTEeM U3MEHEHHUS CPEJIHETO 3HaUCHUsI MHTEPBAJIOB MEXKy MOMEHTaMHU MOCTYILIE-
HHUs BbI30BOB B oneparope ¢ Metko INTERV. MHrtepBan yka3biBaeTcs B €QUHU-
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11aX MOJIEJIbHOTO BPEMEHH, T.€. B JAHHOM Cily4ae B ceKyHaax. Hanmpumep, npu uH-
TEHCUBHOCTH BXOJHOTO MOTOKA paBHOM A= 1.2 BbI3/MUH WHTEpBal cocTaBUT T =
60c/1.2 = 50c

Tabnuna 2.1. Bei6op BXOHBIX TapaMeTpPoOB M0 HOMEPY OpUTaibl

Homep Opurasbl 1 2 3 4 5 6 7 8
Hur. BX. not., AgBe3/Muan  [1.00 | 1.05 | 1.10 | 1.15 | 1.20 | 1.25 | 1.30 | 1.35
KomnuectBo nooasnen. CJI 20 21 22 23 24 35 36 37

5.4. VI3MeHUTHh WCXONHBIC JAaHHBIC, YBEIMUYWBAs IOCIEAOBATEIHLHO OOIIYIO
MHTEHCUBHOCTH BXOJTHOTO MOTOKa mpuMepHo Kak 1.3 o, 1.7[p u 2[1. 3adukcupo-
BaTh U3MEHEHUS JI0JIeH BEPOSITHOCTEN SIBHBIX (Z) U HE SIBHBIX ((]) MOTEPb, a TAKKe
MOJYYCHHOTO YACIBHOTO J10Xx0/a d mpy yBeTHMYEHUH HArpy3ku (1o nHGOpMAIHH,
conepkaierics B Matpuiie MAREZ). Pe3ynbTaThel BHEeCTH B Ta0I. 2.2.

Tabnuna 2.2. Pe3ynabTaThl 95KCIEPUMEHTOB 110 TPOTOHAM

Howmep skcniepumeHnTa 1 2 3 4
Vcao- HHT. BXOAHOTO ITOTOKAa /\,BBI3/MUH 1.2
BUS Bep. oTka3a aboH. OT MOBT. BbI30Ba 0.3
Pe3ynb- BeposITHOCTB SIBHBIX TOTEPH — Z 018
TaThbl BeposTH. He SIBHBIX IOTEPH — ( 015
VY nenbH. 10X0a oT 00ci. Bbi3oBoB -d | .352
O600EHHBIN KpUTEpUN S1 10.3

5.5. YcTaHOBUTH MHTEHCUBHOCTH BXOJIHOTO TOTOKA paBHOM 1.5 (3HaueHue
o B3sTh U3 Tabd. 2.1). CHIATh 3aBUCUMOCTH OCHOBHBIX ITOKa3zaTeje cetu (4, Z u
d) oT BeNMYMHBI HACTOMYMBOCTH AOOHEHTOB NpPU MOBTOPEHHUHU BbI3oBa. B mcxon-
HOM BapUaHTE YCTAHOBJICHA BEPOSITHOCTh OTKa3a OT I[IOBTOPEHHUS BhI30BA
Por.mo1=0.3 (omeparop VEROTP). [IpoBecTu nporon npu 3HaueHUsIx POT.MoBT
paBubix 0.1;0.5 m 0.9.

Jns kaxxaoro 3HaueHus: PoOT.MOBT 3aukcUpoBaTh quarpaMMbl pacipeesie-
HUSI YKCJIa TOBTOPHBIX BHI30BOB.

5.6. YCTaHOBUTH BapUaAHT CETH C MHTEHCUBHOCTBHIO BXOAHOIO MoToKa 3[ /o 1
Por.moB1=0.3. IIpoBecTu MoOJEpHHU3AIMIO CETH MYTeM A00aBJIICHUS B pa3IMUHbIC
BETBH COCJIMHUTENBHBIX JIMHUA B KOJWYECTBE B COOTBETCTBUM C Tadin. 2.1. s
ompejieNieHusl Mecta Haubosiee BeirogHoro BiitodeHusi CJI Bocmonb3yiitech pe-
synbTaTamu Matpuilel MISPK, B koTopoii pukcupyroTcst Koa)PuIueHThl HCTIOb-
30BaHMsI KaHAJOB B Kaxjou BeTBU (yMHOxkeHHBIE Ha 1000). Kpome Toro, o0rryro
KapTUHY 10 KaueCTBY (DYHKITMOHUPOBAHUS CETH MOXKHO COCTaBUTh, pacCMaTpUBast
matpuity MVEROT, B koTopoii pukcupyroTcsi BEpOITHOCTH OTKa3a B YCTaHOBJIE-
HUU COSJIMHECHUS MEXKy BCEMH Mapamu y3JI0B.

PaccmoTpeTh He MeHee 7 BapUaHTOB, JOOMBAsCh ONTHUMHU3AIMU MO 0000-
nieHHoMy kputeputo S; = D/(1+Q+22).
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6.0T14éT o padore

6.1. Omucatp paboty Mmoaenu CTC u nepedeHb BBOJUMBIX B MOJICTb U H3MeE-
pSEMBIX [TapaMEeTPOB.

6.2. [TocTtpouTth rpaduku 3aBUCUMOCTEH TOKa3ateied (,Z,d u S; oT u3-
MEHEHHUS UHTEHCUBHOCTH BXOJ/JHOIO ITOTOKA 1O 1. 5.4.

6.3. [TocTpouth rpaduku 3aBUCUMOCTEH TIoKa3atenen (, Z, d U S; u 1ua-
rpaMMbl PACOPEEICHUS] YUCET MOBTOPHBIX BBI30BOB MPU M3MEHEHHH HACTONYM-
BOCTH a0OHEHTa (BEPOSITHOCTh OTKa3a OT MOBTOPHOTO BHI30BA).

6.4. Onucarp Ipoueaypy U pe3yiabTaThl onTuMu3anuu 1o 1. 5.6. Chopmynu-
pOBaTh MPUHIIMIIBI [IEJICHANPABICHHON ONTUMHU3AIINU.

/. KOHTpOJIbHBIE BONIPOCHI.
7.1. OnucaTp alnroputM padoThl MOJEIH.
7.2. OOBACHUTD NOJyYEHHBIE PE3YIIbTATHI.

7.3. OOBICHHUTH IIPUHIOUII OIIPCACIICHUA HauoOoIee Y3KHUX MCCT B CCTH.

8. Jlureparypa: [1, 2, 3, 5]

JlabopaTopHas padora Ne3
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HUccaenoBanme cereit cBsa3m ¢ TexHosjgorued Frame Relay

1. Heab padoThl. M3yunTh NPUHLKUIEI YIIPABIEHHS BUPTYaIbHBIMU KaHa-
Jamu B ceTH kommyTtanuu Frame Relay (TpaHcnsiuust kaapoB; B JaJIbHEHIIIEM IO
tekcTy FR) u nccienoBaTte METOIOM MMUTALMOHHOTO MOJIETMPOBAHUSI OCHOBHBIE
MEXaHHU3MBbI 3TOT'O YIIPABJICHUS.

2. Kparkue cBeieHus 00 00beKTe MOACJTUPOBAHUS

2.1. bazoBele konneniuu Frame Relay.

Texnonmorust FR, xak n X.25 ABiseTCS TEXHOJOTHEN CETEW C KOMMYTAILIUEHN
NAKETOB M MOXET IMOJJICPKUBATh HECKOJIBKO BUPTyaldbHbIX KaHaioB (VC) uepes
obmuit cereBot maTEpdeiic. [locrosuuniit VC (PVC) sBnsercs Hanbosee pacipo-
CTpPaHEHHBIM BUJIOM COCJIMHEHMUS, MPU KOTOPOM JBE KOHEUHBIE TOUKU CBSI3bIBAIOT-
Csl IOCTOSIHHBIM KaHajioM. JloroBop Ha opranuzaunto PVC 3aknrovaercsi, 0ObIYHO
Ha HECKOJIbKO MECSIEB WU 0ecCpodHO - 10 pactopxkeHus. Kommytupyemsie VC
(SVC) ycranaBnuBaroTCS MpU HEOOXOJUMOCTH Ha BPEMs OJJHOTO CE€aHCa CBSI3H.

FR obGecnieunBaeT ropasio Jydinyro IpOU3BOAUTEILHOCTh, HEXenn X.25 (13-
OBITOYHOCTH CiTy’keOHOU mHpopmaru B kaapax FR cocrasmser10% npotus 60%
B X.25). OObscHseTcs OSTO KaK JYy4lIUM COOTHOIIEHHWEM JJIUH 3arojo-
BOK/MH(popMaIusi, Tak U 6osiee 3pHEeKTUBHBIMU METOAaMH TIPEIOTBPAIICHUS 3aTO-
poB B cetu. Kpome toro, FR He ncnonib3yeT B y31ax KOMMYTAIlUd MEXaHU3MBbI HC-
MpaBJIeHUs OMMOOK. JTa 3ajja4a BO3JaraeTcs Ha KOHEUHbIE TOUKHU.

CymectByromue ctanaaptel FR paccmaTpuBaroT Bompocsl 10CTyna abOHEH-
ToB Kk cetu FR (untepdeiic “nonb3oBarens-ceth’ - UNI) u cnenudukanmm ms
PVC. ®usnueckue unrepdericel B cetsix FR moryt Ob1Th paznuunsl (V.35, G.703,
X.21 u gp.).

Jlnst coBMECTHOM mepeayu Mo OJHOMY COEIMHEHUIO KaapoB pa3iandHbix VC
B 3aroJIOBOK KajJpa BKJIIOYaeTcsl MAEHTU(UKATOp BUpTyasbHOro kaHana (Data -
Link Connection Identifier, DLCI), koTOpbIil CIIy UT AJI1 UISHTU(DUKAIIUN JIOTHU-
YECKMX KaHAJIOB MEXIY IMOJIb30BATEJIEM U CEThIO. Y CTAHABIMBATH MPUHAIJICHK-
HOCTB TIpoxosiiero kajapa konkpetHoMy PVC - sto o0s3anHOCTh cetn FR ¢ yue-
toMm Toro, uro DLCI y abonenToB, moakimtoueHHbIX K pa3nuunbiM YK cetu FR,
MOTyT NOBTOPATHC. B camoi cetu FR  MOryt ncnonb30BaThbCsl pa3iIMdHbIE CETe-
BbIe anpeca. Unentudukaropst (DLCI) ogHOrO M TOTO %€ BUPTYaIbHOTO KaHaa C
JIBYX CTOPOH CETU MPUCBAUBAIOTCA HE3aBUCUMO M MOTYT COBIIACTb JIMIIb CIydaii-
HO. DLCI coctout u3 10 6ut u nox abonentckue PVC u SVC otBeieHsl HOMepa ¢
16 mo 991.

[Toaxntouenne aboHeHta K y3iny kommyTtanuu (YK) cetu compoBoxiaeTcs
3aKJIFOYEHUEM OTPEECICHHBIX YCIOBUH MO Ka4eCTBY 00OCITY )KBAHUSA:

- TapaHTUpoOBaHHasi cKopocTh nepedaun AaHHbIX (Committed Information
Rate, CIR), koTopyto ceTb 00s3yeTcCsi 00ECIEeUUTh C OUYE€Hb BHICOKON BEpPOSTHO-
cThio (Hampumep, 0.999),

- MaKCUMaJbHasl CKOPOCTh Mepeiaun JaHHbIX (excess information rate, EIR),

- yu€THbIN nepuoa T - MpOMEKYyTOK BpeMEHM (B CEKyHIaX), JJIsi KOTOPOTro
OTIPEJIEISIIOTCA 00bEMBI TIEPEIaBAEMBIX JAaHHBIX,
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- BC - MakcumanibHOE YKCIIo OUT, KOTOpPBIE CETh AOJKHA MEePEeIaBaTh 3a Bpe-
Ms T. OueBuano, uto CIR = Bce/T,

- Be - makcuMasibHOE YMCI0 OUT, KOTOPBIE CETh MOXKET MPUHATH CBEpX Bc 3a
Bpems T. CoorBercTBeHHO, EIR=(Bc+Be) / T .

OOparure BHUMaHuE, YTO ADOHEHT JI0rOBAPUBAETCS C MPOBANAEPOM HE TOJIb-
KO O JOCTyIle B LeJoM K ceTd FR, a Takke 0 MOKYIKEe OJHOrO WJIH HECKOJIBKUX
PVC, no xaxxaomy u3 KOTOPBIX 3aKJII04aroTcs cornamenus o napamerpax CIR, Be
u Be.

OO6b1yHO aboHeHT moakiovaeTcss kK YK mo BwimeneHHomy kanany. IIpenmo-
JIO’KUM, YTO €MKOCTh 3TOM JInHuU - 128 k6ut/c. Torma rapaHTUpOBaHHAs CKOPOCTh
nepenaun CIR nomxkza HaxoauThes B npenenax ot 0 o 128 x6ut/c.

AOOHEHTY, ¢ OHOU CTOPOHBI, BHITOAHO nmogHuMaTh CIR - 3T0 yBenuuuBaer
00BEM HMHPOPMAILIMK C TAPAHTUPOBAHHOM CKOPOCTHIO JOCTABKU KaApOB. A ¢ Jpy-
roil CTOpOHBI, oriata 3a npenocrabieHHbli PVC cylecTBeHHO 3aBUCUT UMEHHO
ot CIR u ee He cneayeT AenaTh U3JUIIHE BEICOKOM.

Ecnu B Hamem npumepe npuHate CIR = 32 k6ut/c, To Bc = 32 kbur (npu
T=Icek), a BeninunHa Be MoxeT ObITh ycTaHOBIEHA B mipeaenax oT 0 go 96 kowur,
Harpumep 64 KOUT. DTO 03HAYAET, YTO MPU HAJTMYHMH COOTBETCTBYIOIIETO BXOIHO-
ro MOTOKa CETh MOYKET €KECEKYHJIHO NepenaBaTh Mo 32 kOWUTa JaHHBIX, a MPHU
HAJIMYUHU CBOOOJIHBIX PECYPCOB B CETH U ellle 64 KOUT €KEeCEeKyHIHO CBEPX ITUX 32
kOut. Ho 3T nononHuTenbHbIE KaJphl IPU HEYJAYHOM CTEUEHUH OOCTOSTENbCTB
(Hampumep, eciiu cpa3y MHOTHE aOOHEHTHI NpeBbliatoT ycranoBiaeHHble CIR) ceTs
MOJKET cOpachIBaTh, HE T0BOJIS JI0 AJPECATOB.

Ecnu e aboHEHT NONbITaeTCsa BBECTH B CETh JJaHHBIE B 00beMe cBepx Be+Be
(B HameM npuMmepe cBepx 32 kOuT+ 64 k6uTt=96 KOUT), TO CETh UX COPOCUT B JIO-
OooMm cityyae.

AOoHeHTHI BeIHYKJIeHbI oguuMaTh CIR, ecnu ux tpaduk cogaepxut undop-
Malliio, HEe JOMYCKAIOIIYIO 3aIepKKHU (peub, BuacokoHdepennuun). Haoboport, mis
nepenaun QaitioB MHorue nonb3oBarenu BbiOMparoT CIR=0, Tak nemesne. XoTs
HEKOTOpble (UPMbI YCTAaHABIMBAIOT MHUHHMMAJIbHO JomycTuMbiii pazmep CIR
(manpumep, 4 kout/c B pupme AT&T).

2.2. YnpaBlieHUE 3arpyKEHHOCTBIO CETH.

Jns ynpaBieHus 3arpy>KeHHOCTBIO CETH B cOocTaBe 3arojioBka kajapa FR (puc.
3.1) mpeaycMOTpeHBI ClieHaIbHbIC OUTHI:

- OUT OMOBEIIEeHUs O TIeperpy3ke s ornpaBurens - BECN,

- OUT OMOBeIIEeHUS O Tieperpy3ke s moiaydarens - FECN,

- out paspemienus copoca - DE.

Korma xommyratop B cetm FR oOka3piBaeTcsi meperpy eH, OH HadYUHAET
BCTaBIIATh B 3arojioBoK Outhl siBHOro omnoBenieHusi: BECN u FECN. Ilonyuus
npenynpexaeane BECN, ycTpoiCTBO OTIIPAaBUTENS YMEHBIIAET CKOPOCTh Mepeaa-
Yy WIK JaXe BPEMEHHO €€ npuocTtaHaBiauBaeT. [lomyuns npegynpexaeaue FECN,
MoJIy4aTesib MOXKET KOCBEHHO IMOBJIUATH Ha CKOPOCTh Iepefadyu, Harnpumep, 3a-
MeJIsIsl TIOJITBEPKACHUE MOTYyUYEHHBIX KaJpOB.

[TockonbKy HET rapaHTuu, 4TO 000pyJOBaHHME AOOHEHTOB BOBPEMS OTpearu-
pyet Ha curHainsl BECN u FECN, To ceTb BBOAUT B 3aroJIOBKU KaJIpOB, NI€pe/iaBa-
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eMBIX CO CKOpOCThIO, mpeBbimaomeid CIR, cnenuanbable OUTHI pa3perieHus Ha
otopakoBky (Duscard Eligibility, DE). Otmerum, uto BbicTaBieHue Outa DE
O3HauaeT JIMIITb BO3MOXKHOCTh OpaKkoBKU B KpaiiHeM ciydae. Hampumep, ycioBus
noctaBku GupMel Intermedia Communications 310 99.9% kaapos B npenenax CIR,
1 99% xanpoB ¢ BeicTaBiaeHHBIM OuTOM DE (3a HapymeHue 3Tux HopM (pupMa Bbl-
TUTAYUBAET OIpEeIeJICHHBIN mTpad).

1 2-4 0 - 1600 Gaiit 2 Oait 1
®nar |3aronoBok | Mudbopmanmonnoe noie | KonTponbHas cymma | dmiar

T

1-i1  Oaiit 2-11 Oalit

DLCI C/ |EA DLCI FE | BE | DE | EA
R CN | CN
8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 1

Puc. 3.1. Crpykrypa kanpa u 3aronoska Frame Relay

Takum 00pazoM, ceTb MOXKET PEryJIHpPOBaTh MOTOKH IMOJIb30BATEIbCKON WH-
dbopmaliu B ABYX CIIydasiK:

- B TOYKE JOCTyIna abOHEHTa B CeTh (MOPT OJMXKaNIIero y3jia KOMMYyTAIlUH)
OCYyHIECTBIIsIETCS TpoBepka 00xEMOB Be u Be;

- mo0o# y3en komMmyTaluu FR MoeT B ciiydae neperpy3ku MHUIMUPOBATh
orpaHu4eHue MoToka B janHoM VC, a eciii 3To He IIOMOTAeT, TO U JINKBUUPOBATh
HEeTpUOpHUTETHBIC Kaapsl (kaapsl ¢ DE=1).

2.3. UccnemyeMbie 3aBUCUMOCTH.

B pabote uccnenyercs ceth nepenaun gaHueix FR (puc 3.2), coctosimas u3
4-x y3noB kommyTtaiuu (YK), coelMHEHHBIX O 3BE3/1000pa3HON cXeMe KaHajlaMu
nepenauun gaHHbIX (K1) ¢ nmpomyckHoit cnocoOHOCThIO - 8 MOuT/C (ypoBens E2).

AK-1

AK-5
AK-2

AK-6
AK-3 Frame Relay

AK-7

AK-4

Puc. 3.2. Crpykrypa cetu Frame Relay

Mexny abonenTckumu komiiektaMu AK1 - AK7 ycraHoBieHsI cieayromiue
MIOCTOSIHHBIE BUPTYaJIbHBIE KaHAJIbI:
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PVC1 - mexxny AK1 u AKS,
PVC2 - mexxny AK1 u AKO,
PVC3 - mexxny AK2 u AK3,
PVC4 - mexxny AK3 u AKS,
PVCS5 - mexny AK4 u AK7.

CpaBautensHo HeOombioe uncio PVC (peanbHO MX 3HAYUTENIBHO OOJIBIIE)
MPUHATO B UHTEpEcax 0003pUMOCTH PE3yJIbTaTOB MOJCIMPOBAHUS U B MPEIOJIO-
KEHUU, 4TO HCcclieyemMble (YHKIIMOHAIbHbIE 3aBUCUMOCTH MPU ATOM HE Hapylla-
FOTCSL.

JIns KaKJI0ro BUPTYaJbHOIO KaHaja Ha 3Tale 3aKIIOYEHHUsS I0rOBOpPA MEKITY
a0OHEHTOM M TIPOBANJIEPOM CETH YCTAHABIMBAIOTCS MPHUBEJICHHBIC BBIIIE Mapa-
Metphl - CIR, EIR, Bc 1 Be. AGOHEHTHI BBIIAIOT TOTOKHU JIBYX BUJIOB:

- He pomnyckatoiue 3aaepxky (DE=0),

- IONyCKarolue 3aepKKy U naxe copoc (DE=1).

Kontpons 3a meperpy3kamu B paccMmarpuBaeMmon cetd FR peammsyer YK3
cieayrommum oopazom. Kaapel, BeiiaBaemblie u3 y3ina YK3 B ucxonsiue KaHabl,
MIPU 3aHSITOCTH 3TUX KAHAJIOB MOCTYNalOT B Oydep 0XXKUAaHUSI COOTBETCTBYIOIIETO
kaHasa. Eciau nmpu ouepeHOM MOCTYIUIEHUH KaJpa OOHAPYKUBAETCS, UTO OYEpEb
B UCXOJSIIMI KaHAJl IPEBBIIIACT OMPEICIICHHBINA Mpeiei, aDOHEHTY OTIPABUTENIO
nanHoro PVC moceutaercs curnan neperpy3ku (BECN). Ilo moxydeHuun 3Toro
CUTHaJIa aOOHEHTHI CHIKAIOT MHTEHCUBHOCTH CBOETO HU3KOIPHUOPUTETHOTO MOTO-
ka, a y3en YK3 mpu sTom cOpachiBaeT Kak He JoBeAeHHbIe Bce Kaapbl ¢ DE=1.
HanmomuumMm, uyto npusznak DE=1 mMoryT ycranaBnauBath aboneHt uin YK B Touke
JOCTYTIA.

B paccmaTtpuBaeMoil MOJIeH MOJACUUTHIBAETCA KOJIUYECTBO OUT, BBOJUMOE B
CETh B TEUCHUE OJHOM CeKyH bl 1o KaxkioMy PVC ¢ npuznakom DE=0 u, eciu 310
YHUCJIO MPEBBIIAET BEJIMUMHY, YCTaHOBJIEHHYIO AorosopoM (Bc), To YK npunyau-
TEJIbHO YCTAHABIIMBAET 3TOT NMpHU3HAK B eauHuily. Kpome toro, YK KoHTponupyet
B TOYKE JOCTyna o0Ilee KOJIMYECTBO OUT, BBOAMMOE aOOHEHTOM 3a Ka)XIylo ce-
KYHJly, U €CIId ATO YHUCJIO MPEBBICUT JOTOBOpHYIO BenuuuHy (Bc+Be), To BHOBB
MOCTYMNAIOIINE B TEUCHUE JAHHOW CEKYHJIbI KaJphl COPAChIBAIOTCS HE JIOBE/ICHHbI-
MU.

CeTb KOHTPOJMPYET BpeMs NEpeAaur KaKIOro Kajpa MEXIy TOYKOW BXonaa
KaJipa B CETh U TOYKOU BhIXOja U3 He€. Ecnu u3BecTHa nuHa kajapa B 6utax - L u
ycTaHoBJIeHHas 17151 nanHoro PVC rapantupoBanHas ckopocts - CIR, To 310 Bpe-
Ms riepenauu (t) He mopkHO npeBbimarh oTHomenus L/CIR.

Hccnenytorest clenyromue XapaKTEPUCTUKU CETH IO KayecTBY Nepeaayu
npuoputeTHbIX Kagapos ([IK-kaaper), m1s KOTOphIX aOOHEHT YCTAHOBWIJI MPHU3HAK
DE=0, u nenpuoputetHsix kaapoB (HK-kaapser), 1151 KOTOpbIX aOOHEHT YCTAHOBUII
npuszHak DE=1:

- konnyecTBO HK-kanpoB no kaxxaomy PVC, cOpollleHHbIX B TOUKE J0CTyNa
(B YK-ornpaBurene) u3-3a npesbiiienust EIR, a Taxke 10oas Takux KaapoB B Iie-
JIOM TIO CETH 0 OTHOIIEHUIO K 001emy uncity HK-kanpos;

- To e s [IK-xkanpos;

- kommuectBo HK-kanpor no kaxgomy PVC u gons mo cetu B 1enom, co-
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Kpam€HHbIX aboHeHTOM B pexkume neperpysku (PII), T.e. mocne moxydenus cur-
Hana BECN=1;

- kommmuectBo HK-kaapos no xaxaomy PVC u nons mo cetu B uenom, copo-
neHHsbIX B ynpasisiomeMm YK (T.e. B YK3) B PII-pexume;

- 10 xe ansa [IK-xkaapoB, y KOTOPBIX B TOYKE JOCTyHa ObUI MPUHYAUTEIHHO
ycTaHoBJieH npu3Hak DE=1 u3-3a npeBbllieHus: aDOHEHTOM COTJIACOBAHHOTO 00b-
éma Bc;

- pacmpejiesieHie BpEMEHHU JOBEACHUS KaJPOB 10 CETH.

3. Bonipocsl 1J151 JOMAaNIHel MOATOTOBKHU

3.1. Yro nmpeacrasinset coboit TexHosnorust FR?

3.2. B yuem npenmymiectBo FR 1o cpaBHeHMto0 ¢ TexHOnoruen X.25?

3.3. Kakue BUIbI COEIMHEHNI YCTAHABIMBAIOTCA MEXKIYy a0OHEHTaMHU B CETH
FR?

3.4. Yro npencrasiser codoir unentudukatop DLCI u kak OH HCHONB3YeET-
ca?

3.5. Uro Takoe rapaHTHpOBaHHAs CKOPOCTh nepeaayu - CIR?

3.6. Kakue aBa tuma kajgpoB ucnonb3ytorcs B FR? Uem otnuuaercs o6pabdoT-
Ka 3TUX KagpoB B cetu FR?

3.7. Urto o3Hauvarot napameTpsl Bc u Be ? Kak oHU ucnonb3ytoTcst mpu nepe-
Jaye KajapoB?

3.8. Kakas B3aumocBsa3b Mex 1y napamerpamu CIR u Bc?

3.9. llpencraButh GpopMmart kajpa u 3arojoka FR.

3.10. Kak perynupyercs 3arpy>K€HHOCTb CETH MO TeXHOJIOTuHn FR?

3.11. Kakue rapantuu no obciykuBaHuio kaapoB FR mpemnocTtaBisitoT mpo-
Baiiepbl?

4. Onucanue UMHUTAIIMOHHOM MO1eJIH

4.1. Peanmu3anms OCHOBHBIX DJIEMEHTOB MOJIEIN

B npeacraBieHHOM B MyHKTE 4.2 JTUCTUHIE MOJEIUPYIOLIEH MpOorpaMMbl 3a
SMHUITY MOJICIIBHOTO BPEMEHH (€.M.B.) MPUHST uHTEepBai B 10 MKC.

OCHOBHBIE [TApaMETPbl, TPUIUCHIBAEMbBIEC KaJpaM-TpaH3aKTaM, CIEIyIOLINeE:

- unentudukarop kanana ID. B otnuuue ot unentudukaropa DLCI on He
MEHSIETCS NPU Mepeladye M HEe MMEET aHajora B peajbHOM ceTu. Peanusyrorcs
¢dynkuueit FNSPVC,

- y3en kommyTtauuu (YK)- ormpaBurens (UOTP), npeacTaBistomuil TOUKy
Bxoaa PVC B cets (FNSOTP),

- YK-nonyuaresns (UPOL) - Touka Beixoga PVC u3 cetu (FNSPOL),

- urHa Kaapa B outax (L). Peanusyercs ¢pynkiueit FNSDLN,

- TUN Kajpa 1o kadectBy oOciyxuBanus (DE). Pa3pirpeiBaeTcsi BEpOSATHOCTh
GRNT Bbigaum kajpa ¢ rapaHTHPOBAHHBIM O0O0CTyKHuBaHueM (T.e. ¢ DE=0),

- TAM Kajpa, yctaHaBnuBaeMbiil ceTbio (DOPDE), ecnu uncio 6uT B kaapax ¢
DE=0 npeBbimaer ycranosiennyto Hopmy Be (ynkuus FNSBC),

- pabourie mapameTpbl MOJeNH - HoMep TpaH3uTHOro y3ia (P$SKU) n Homep
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BeTBU Bbtaun (PSVETV).

KoHTponp 3a meperpy3kod BBINOJIHAET ONEPATOp, CPAaBHUBAKOIIMKU JUIMHY
ouepenu B BeTBU Bbmaun (QSVETV) ¢ ycTaHOBIIGHHBIM BEPXHHM IPEACITbHBIM
sraueHreM - VPRED. Eciim Q$VETV >VPRED, To nornyeckuii nepekiitoyaTelib ¢
uMeHeM miaeHTudukaropa gaaaoro PVC (P$SID) ycranaBnuBaeTcs B €IMHUITY, Ha
ynpasistomeM YK (UUPR) naunnaercsa copoc Bcex kaapos ¢ DE=1 u DOPDE=1,
a abonenty noceutaercs curian BECN=1, no nonxyuenun KoToporo (uepe3 Bpems
nepenaun TBECN), aboneHT HaunHaeT npopexuBanue noroka HK-kaapoB ¢ He-
kotopoii BepossTHOCTEI0O NSOKR. B nmaHHON Mozenu ymnpaBisOIIMM SIBJISIETCS
y3en YK3.

Boixon u3 pexxuma cOpoca ocyliecTBisieTcs, Korjaa oneparop B6 onpenensier
HepaBeHCTBO Q$VETV<NPRED, rae NPRED - HmkHee npeicibHOE 3HAUCHUE
JUTMHBI ouepeu. AOOHEHTY nocbuiaeTcs ynpasisitommid kaap ¢ BECN=0. Paznuna
Mexay 3HaueHnaMu VPRED nu NPRED BHOCHUT onpeneneHHy0 THEPIMOHHOCTD B
CUCTEMY YIpaBJ€HUS MOTOKaMH, YTOObI M30€XKaTh CIMIIKOM YacTOW CMEHBI pe-
KHAMA.

KouTpoas koaumdecTBa OUT, Npoxoasmux mno kaxaomy PVC B egunuily Bpe-
MeHHu uepe3 Touky Bxoga ¢ DE=0 (Bc) u obmiee uncio (Bec +Be) noncuutsiBaercs
B Marpunax ¢ umeHamu BCTEK u BETEK. 3HaueHus 3TuX mMaTpull €KEeCEKYHIHO
obnymsiercs B rpynne oneparopoB OBN. Otmerum, uto B TexHojoruu FR Benu-
yrHa Be o3HadaeT MakcMMallbHOE KOJIMYECTBO OUT JOMOIHUTENBbHO K Be, a B Mo-
nenu s ynoocra peanuzaiuu 3HadeHus Be 1 BETEK o3nauaroT MakcuManbHOE
U Tekyiee 3HaueHue out, Bkiaouas Bc 1 BCTEK cootBeTcTBeHHO.

Bpems mnepemaun mo kanany (omepatop AS) BBIYHCISETCS MEPEMEHHON
VS$TPRD B 3aBucumoctu ot aymHbl kaapa (P$L) u karmansHo# ckopoctn (RKAN).
Muoxutens 100000 B Beipaskenuu 11t VSTPRD cooTBeTcTBYeT umncity €.M.B. B 1
cek, a npousBegeHne RKAN*EMB onpezaensieT yucio OUT, nepeaaBacMbIX KaHa-
gom B 1 e.m.B.. B Hamiem mpumepe OuUTOBas CKOPOCTh B €AMHUILY MOJEIHLHOIO
BPEMEHH PABHA:

CGMT/eMB: CGI/IT/C*]-O-S c/leMB— 2000000 6HT/C*1O_5 c =20 out/e.M.B

T.K. KaHaJIbHas CKOPOCThb paBHa 2 M6ut/c, a 1 e.M.B. paBna 107 C.

[Tpu Beruncnenun apyrux nepeMmeHHbix (ZDR, SBR, SBRP) ucnons3yercs
cTaHIapTHBIN uncioBoi aTpuOyT GPSS - N$ums, onpenesstonui unucio TpaH3ak-
TOB, MIPOUIEAIINX Yepe3 OJOK C YKa3aHHBIM UMEHEM.

OcCHOBHBIE pe3yIbTaThl MOAECIMPOBAHUS OTPAKAIOTCS B MAaTPHILIE PE3YIbTATOB
- MAREZ. OTuéThl N0 NPOX0XKIECHUIO N0 ceTh pruopuTeTHBIX KaapoB (IIK) u He-
npuoputeTHbIX KajapoB (HK) conepxkarcs B 5-u cronbuax (Homep cTosdia cooT-
BercTBYeT HOMepY PVC) 1 B 6-M cTonO11e 17151 00111eCeTEeBhIX TaHHBIX.

JlaHHBIE TIO CTpOKaM (3Ha4Y€HHUS N;j) BKIIOYAIOT CIAEAYIONIUE CBEICHUS:
1-s ctpoka — N1 - uncino [TK-kanpoB, cOPOIIEHHBIX B TOYKE JOCTYTIA,
2-5 cTpoka — Ny- uncino HK-kaapoB, cOpOIeHHBIX B TOUKE TOCTYTIA,
3-s ctpoka — N3- yncino HK-kanpos, cokpaménnsix abonentom B PIT-pexume T.e.
B COCTOSTHUM, KOT/Ia B CETH OOBSIBIICH PEKUM MEPETPY3KH.
4-5 ctpoka — Ng- uncio [IK-kamgpos, coOpomennsix B YK-3 B PII-pexume,
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5-1 cTpoka — Ns- yrcno HK-kaapos, cOpomennsix B YK-3 B PII-pexume,

6-s1 cTpoka — Ng- ob1Iee ynciio BeigaHHbIX adoHeHToM [1K-kaapoB, BkiItoyas
cOpoleHHbIEe B TOUKe AocTyna uin B YK-3,

/-5 cTpoKa — N7- o01iee yuciio BeigaHHbIX aboHenToM HK-kanpoB, Bkitouas
cOporieHHbIe B TOUKe HocTyna win B YK-3, a Takke cokpaméHapie a0OHCHTOM B
PII.

6-11 cTonOeI] COACPKUT OTUYET O J10J1e (MPOMMIIN) WU YHUCIIE KaapoB (6-s1 1 7-
sl CTPOKH) B II€JIOM IO CETH.

TDOV -tabnuma u rpaduk pacrpeeicHus BpeMEHHU JOBEICHUS KaJIpOB 0 CETH.

4.2. JInctTuHr MO,ZIGJ'II/Ipy}OHleﬁ ImporpamMmal
; MOJEJIb CETU FRAME RELAY
; 1 equHMIA MOZIETBHOIO BpeMeHH paBHa 10Mke
INTERVAL EQU 250 ;Y CTaHOBKA HHTEPBAJIOB MEXKIY KaJpaMH BX.IIOTOKa
RKAN EQU 2000000 ;CkopocTh MarucTpaJbHOTO KaHaNa [OuT/C|
BE FUNCTION PS$ID,L5 ;TIpenenbHbIe 00BEMBI IS JTFOOBIX KaJPOB B CEKYHIY
l ,800000/2,800000/3,300000/4,400000/5,400000
-aprymeHT - Homep PVC, -dynkius - 006EMbl Be+Be
BC FUNCTION P$ID,L5 ;JIpenensHble 00beMbl 11 [TP-kaapoB B CeKyHIY
l ,800000/2,0/3,100000/4,400000/5,200000
;-aprymenT - Homep PVC,-dyHkimst - 006éM Be
UUPR EQU 3 ;Homep ynpasisiromero YK
GRNT EQU 400 ;Joms [TK-kanpoB B 001mieM moToke
NSOKR EQU .300 ;Jloyig He cokparnaeMbix npu neperpyskax HK-kagpos
TBECN EQU 4 ;Bpems mepenaun curaana BECN or UUPR nmo abon. YK
PRED EQU 20 ;JLUInHA ouepenu npeaebHas
VPRED EQU 15 ;JmHa ouepenu s BBoga PII-pexxuma
NPRED EQU 12 ;Jummna ouepenu it caarus PII-pexuma

GG1 EQU 1
GG2 EQU 2
GG3 EQU 3
GG4 EQU 4

MAREZ MATRIX ,7,6 ;O06001IeHHAas MaTpUIa pe3yIbTaTOB
TEKBC MATRIX ,1,5 ;Texymue 3HaueHus nepeaanaeix Out [1P-kagpos
TEKBE MATRIX ,1,5 ;Texymue 3HaueHMs nepenanabx out HK-kanpos

SBRDP VARIABLE 1000#N$B6/(N$AG11+1) ;Bep.copoca PK B Touke mocTyma

SBRDN VARIABLE 1000#N$B5/(N$B1+1) ;Bep.cOopoca NK B Touke mocrymna

SBRN  VARIABLE 1000#N$B4/(N$B1+1) ;BepositHocth copoca HK-kaapos B PIT

SBRP  VARIABLE 1000#N$B2/(N$AG11+1) ;BepostrocTs copoca ITK-kampos

SBRS VARIABLE 1000#N$B3/(N$B1+1) ;Bep. copoca HK-kaapos mo cokpaiieHuio
TPRD VARIABLE 100000#P$DL/RKAN  ;Bpems mepemaun o KaHaimy Kajapa uiaael DL
J VARIABLE P$VETV@10 ;BBIUNCIIEHNE CMEKHOTO y371a.

RASPR FUNCTION RNI1,C13 ;DKCIIOHEHIIUAJIBHOE paclpeiesieHue.
0,0/.2,.222/.4,.509/.6,.915/.75,1.38/.84,1.85/.9,2.3/
.94,2.81/.96,3.2/.98,3.9/.995,5.3/.999,7/1,10

PVC FUNCTION RN1,D5 ;Beibop PVC:
2,1/.4,2/.6,3/.8,4/1,5 ;apTYMEHT-CITy4daitHoe yucio, QyHkius-aomep PVC

OTP FUNCTION PS$ID,L5 ;B100p oTnpaBuTeeit:
1,1/2,1/3,1/4,2/5,2 ;aprymeHT-HoMep PVC,bpynkunsa-aomep YK

POL FUNCTION PS$ID,L5 ;Bb1OOp TONTyUaTenei:
1,4/2,4/3,2/4,4/5,4 ;apryment-Homep PVC,bynkiusa-nomep YK

GGl FUNCTION P$UPOL,D3

2,13/3,13/4,13 ;TabMIBl MapIIPYTU3AMUK IS Kaxaoro YK

GG2 FUNCTION P$UPOL,D3

1,23/3,23/4,23 ;-aprymeHT-HOMep Y K-momyuarens,

GG3 FUNCTION P$UPOL,D3
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1,31/2,32/4,34 ;-(DYHKIHMA-HOMEDP UCXOMSIIENH BETBU
GG4 FUNCTION P$UPOL,D3

1,43/2,43/3,43

DLN FUNCTION RNI1,Cl11 ;BBI0Op mmmMHEI Kazgpa:

0,40/.1,160/.2,400/.3,640/.4,1200/.5,2400/
.6,4000/.7,12000/.8,12400/.9,12640/1,12832
;OYHKIUSA-IUTHHA Kajipa B OUTax, ;apryMeHT-CIIy4aiiHOe YUCIIO,
TDOV  TABLE M1,0,400,40 ; BpeMmst oBeneHus KaapoB M0 CETH

GENERATE 100000 ; MHTepBai momcuera 00beMa BBOJAUMBIX TaHHBIX
MSAVEVALUE TEKBC,1,1,0

MSAVEVALUE TEKBC,1,2,0 ;O0nyncHue

MSAVEVALUE TEKBC,1,3,0

MSAVEVALUE TEKBC,1,4,0 ;MaTpHIIL
MSAVEVALUE TEKBC,1,5,0
MSAVEVALUE TEKBE,1,1,0 ; TEKYIIIIX
MSAVEVALUE TEKBE,1,2,0
MSAVEVALUE TEKBE,1,3,0 ; 00bEMOB
MSAVEVALUE TEKBE,1,4,0
MSAVEVALUE TEKBE,1,5,0 ; TaHHBIX
TERMINATE
GENERATE INTERVAL,FNSRASPR  ;I'eneparus o6IIero BXOAHOTO MOTOKA
ASSIGN ID,FN$PVC ;YcranoBka uneHtudukaropa PVC
ASSIGN  UOTP,FNSOTP ;YcTaHOBKa y37a-OTIPaBUTENS
ASSIGN  UPOL,FN$POL ;Y CTaHOBKa y3/1a-noiayqaTess
ASSIGN DL,FN$DLN ;YcTaHOBKa JAITMHEI Kaapa B OuTax
ASSIGN DE,0
ASSIGN DOPDE,0
TRANSFER GRNT,,AGI1 ;Kamgp HK?

Bl ASSIGN DE,1 ;Ja! YeranoBka npusnaka DE

MSAVEVALUE MAREZ+,7,P$I1D,1
MSAVEVALUE MAREZ+,7,6,1
MSAVEVALUE TEKBE+,1,P$ID,P$DL  ;®uxkcarus TeKyIero oobeMa JaHHbIX
TESTG MX$TEKBE(1,P$ID),FNSBE,A10 ;06nmeM mpeBbiineH?
B5 MSAVEVALUE MAREZ+,2,P$ID,1 ;Jdal Perucrpanus copoca mo qocrymy
TRANSFER |FIN
A10 GATELS P$ID A2 ;YcranoBieH pexxum PI1?
TRANSFER NSOKR,,A2 ;Jda! Coxpamenne HK-kanpos
MSAVEVALUE MAREZ+,3,P$ID,1 ;Jdal Perucrpanus copoca mo cokpameHuio
B3 TRANSFER |FIN
AGl1 MSAVEVALUE MAREZ+,6,P$ID,1
MSAVEVALUE MAREZ+,6,6,1
MSAVEVALUE TEKBE+,1,P$ID,PSDL  ;®ukcanus Tekymero oobemMa JaHHbIX
TESTG MXS$TEKBE(L,P$ID),FN$BE,AAL ;00beM npeBbILeH?
B6 MSAVEVALUE MAREZ+,1,P$ID,1 ;HAal Perucrpanus copoca mmo noctymy
TRANSFER |FIN
AAl MSAVEVALUE TEKBC+,1,P$ID,P$DL ;@duxcanus Tek. oobema [1P naHHBIX
TESTG MX$TEKBC(1,P$ID),FN$BC,A2 ;00neM mpeBbImieH?

ASSIGN DOPDE,1 ;IIpu3HaK MPEeBBINICHUS TAPAHTHPOBAHHOTO 00BhEMa
A2 ASSIGN KU,P$UOTP ;@ukcarms Texymero YK
CICL ASSIGN VETV,FN*KU ;YcTaHOBKa HOMEpa UCXOISIIEH BETBH

TESTE PS$KU,UUPR,OCHR ;Vrpasmnstonuii YK?
TEST GE Q*VETV,VPRED,OCHR ;[a!llpen.nuuna odepenu A0CTUTHYTA?

GATE LR PS$ID,A3 ;Jdal Ycranosnen pexxum PIT?
SPLIT 1,A4 ;Het! Beigenenue tpanzakra s Bergaun BECN=1
A3 TESTE P$DE,1,A8 ;Kaap HK?

B4  MSAVEVALUE MAREZ+5,P$ID,1 ;Jla! Perucrpanus copoca HK-kampa
TRANSFER ,FIN

A8 TESTE P$SDOPDE,1,OCHR ;Jannstit [IP-xanp cBepx nomyctum.oobema?
MSAVEVALUE MAREZ+,4,P$ID,1  ;Jla! Perucrpanus copoca [TIK-kaapa

B2  TRANSFER ,FIN

OCHR TESTL Q*VETV,PRED,OTK ;OTKa3 IpH OTCYTCTBUM MECTA B OUEPEAU
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QUEUE P$VETV ;YcraHoBKa Kajpa B ouepep
SEIZE P$VETV ;:3aHATHE KaHaja
DEPART PS$VETV ;OCBOGOXKICHUE OUepean
TESTE P$KU,UUPR,PRD ;Yrpasnstomuit YK?
GATELS PS$ID,PRD ;YcraHoBieH pexxum PI1?
TESTL Q*VETV,NPRED,PRD ;[a! Hmwxuwuii npenen 1oCTUTHYT?
SPLIT 1,AS ;Ja! Beinenenue tpanzakra ais Beiiadn BECN=0
PRD ADVANCE VS$TPRD ;3aziep kka Ha BpeMs Iepeayuu 1o KaHaiy
RELEASE P$VETV ;OcBO0OKIcHNE KaHAIa
ASSIGN  KU,V$J ;YcraHoBka HoMepa Tekyiero YK
TESTE P$UPOL,PSKU,CICL ;Ilepexom,eciu y3ena TpaH3UTHBII
TABULATE TDOV ;PuKkcanys BpeMEHU JOBENCHUS
FIN TESTE TGI1,1,FINAL ;Tpan3akT mocienHumit?

MSAVEVALUE MAREZ,5,6,V$SBRN ;MTa! Peructparus Bep. copoca HK

MSAVEVALUE MAREZ.4,6,V$SBRP  ;Peructpanust Bep.copoca ITK

MSAVEVALUE MAREZ,3,6,V§SBRS  ;Perucrpauus Bep. copoca HK o coxp.

MSAVEVALUE MAREZ,1,6,V§SBRDP ;Perucrp.sep.copoca I1K o nocrymy

MSAVEVALUE MAREZ,2,6,V§SBRDN ;Peructp.Bep.copoca HK no nocrymy
FINAL TERMINATE 1

Ad ADVANCE TBECN ;3anepixka Ha Bpems nepenaun BECN
LOGICS PS$ID ;YcranoBka PII-pexuma B aboHeHTckuX YK
TERMINATE
AS ADVANCE TBECN ;3ameprkka Ha Bpems nepegauud BECN
LOGICR PSID ;Caarue PII-pexxnma B aboHeHTCKHX YK
TERMINATE
OTK SAVEVALUE OT+,1 ;PerucTpanus 0TKa3oB 10 NPEBBILICHUIO OUYEPEAN

TRANSFER ,FIN

5. JIabopaTtopHoe 3a1aHHe

5.1. U3yuuts mozaens cetn FR, criocoObl BBOJIa MCXOHBIX JAHHBIX U CUUTHI-
BaHUS PE3YJIbTATOB SKCIIEPUMEHTA.

5.2. 3adukcupoBaTh pe3yJbTaThl IKCIEPUMEHTA JJIs TAPAMETPOB CETH, yCTa-
HOBJICHHBIX B UCXOJIHOM BapHUaHTE.

5.3. CHATh 3aBUCHMOCTH OCHOBHBIX TOKa3aTeJiell CEeTH, NMPEJCTABICHHBIX B
marpuiie MAREZ, oT n3MeHeHHsI HHTEHCUBHOCTH BXOIHOTO MOTOKa [ (cM. TaluI.
3.1) B Tpéx Toukax ot [1 mo 2[]. NIHTEHCUBHOCTD 3a/1aéTCsl HHTEPBAIAMHU MEXKTY

BBI30BAMH B €JMHHUIIAX MojenabHOTO BpemeHu (le.m.B.=10 Mkc) B omepatope
INTERVAL.

Tabnuna 3.1. Be16op BXOJIHBIX MapaMeTpOB 1O HOMEPY OpUrapl

Homep Opwurass 11234 |5]6|7|8]9]10

Bxoxanoii motok (kaaper/c) 360|370 (380 (390|400 |410|420|430|440 | 450

Ontummusupyemoii PVC 112|345 |1|2]3|4]5

5.4. JInd MHTEHCUBHOCTHU BXOJIHOTO MOTOKA paBHOM 2[] CHATH 3aBUCUMOCTH
OCHOBHBIX Moka3areneid cetn (Marpunia MAREZ) or u3MeHeHHs TPOITYyCKHOM
CrocoOHOCTH MarucTpanbHoro kanana ( 2; 4 u 8§ Mowut/c). CkopocTh ycTaHaBIIH-
Baetcst onepatopoM (RKAN).

5.5. Jlnsa 3amanHoi B TaOa. 3.1 MHTEHCUBHOCTH BXOJHOTO IOTOKA M KaHAJIb-
HOHM CKOpOCTH, paBHOM 2 MOuT/c, mogoOpath 3HaueHus o0béMoB Bc u Be, on-
TUMU3UPYIOIIME SKOHOMUYECKUE MokazaTenu ogqHoro 3 PVC (cm. tabx. 3.1) npu
CJIEIYIOUIUX YCIOBUSX:
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a) CTOMMOCTb MOJKITIOYEHHs] a0OHEHTOB K TOUKe foctyna B YK-oTnpaButene

paBHa: - 2000 y.e./mec 3a ckopocts Be =1 Mowut/c ;

- 3500 y.e./Mec 3a ckopocTh Bc =1 Mowut/c;

N3menenue ckopocred nepenaun nanHbix CIR wm EIR B nmanHOi Mopenu
npous3BoaAuTCs myteM n3meHenus 3HaueHnidi BC u BE B onepaTtopax

BC FUNCTION P$ID,L5 BE FUNCTION P$ID,L5

HanomuumMm, uto B onepatope BC ¢ukcupyercs ckopocts Be, a B oneparope
BE — cymmapnas ckopocte Be + Be .

Ta6nuna 3.2. CTouMOCTHBIE IMOKa3aTed HHGOPMAIMOHHBIX TTOTOKOB

Homep PVC 1 2 3 4 3)
Ymep6 ot notepu [1K-kanpa, y.e. 10 2 4 6 2
Ymep6 ot morepu HK-kanpa, y.e. 5 5 1 4 3
CpenneMmecsuHbIi 00BEM 1000 | 800 200 400 400
[1K-kagpoB (ThIC.KaJIpOB)
CpenHeMmecsuHbIN 00BEM 1000 | 600 800 400 600
HK-kaapos (Teic.kaapoB)

0) ymep6 abonenra ot nmorepu kaxaoro IIK wim HK-xanpa B kaxgom PVC
, @ TaKXe CpeJIHEMECSYHbIE 00BEMBI TTepeIaBaeMbIX JaHHBIX MPUBEIEHBI B TaOI.
3.2. Exemecsunsiii yimep6 adonenta ot notepu [IK u HK kaapo onpenensiercs
KakK:

y = yHK + yHK = MHK PHK SHK+ MHK PHK SHK

3nech: Yiux U Yy — YIIEPOBI OT OTEPH KAJIPOB MO KAXKIOM KaTeropuu,

M 1 My~ cpenHeMecssuHble 00bEMBI Tpaduka (Tadi. 3.2),

Puc 1 Py — BEPOSITHOCTH MOTEPH KAJIPOB MO KAXKIOM KATETOPHUU 10 JIFO-
6oii npuunne. [To ganasiM Matpuiiet MAREZ 3T BepOSATHOCTH paBHBI:
P = (n1+n4)/n6 u Puc= (n2+n3+n5)/n7
Stk ¥ Sy — ymiep0 oT moTepH OJTHOTO Kajpa COOTBETCTBYIOIICH KaTe-

ropuu (tabmn. 3.2) .

Takum 00pazom, 3a1a4a ONTUMHU3ALNHU 110 TAHHOMY ITYHKTY CBOJIUTCS K MH-
HUMM3ALUY CYMMapHBIX MOTEPh: 3aTpaThl HA ApEH]Y TUTIOC YIIEpPO OT MOTEPH Kal-
pOB.

Pe3ynbpTaThl mociaea0BaTeNIbHBIX SKCIEPUMEHTOB 3aHecuTe B Taba. 3.3. B ka-
YeCTBE MpUMepa B ATOM Tabiuile MpUBEAEH Pe3yIbTaT MIPOTrOHA MO UCXOIHBIM
JTAHHBIM JIJI51
PVC-5. Ecnu o pe3ysibTaTaM 3KCIIEPUMEHTOB OKa3bIBAETCS, YTO OCHOBHBIE MOTE-
pHY IPOUCXOJAT B CETH (B AaHHOM Mojenu B YK-3) u ganpHeliee pacuiupeHue
TOYKHU JIOCTyNa HE CHUKAET IMOTEPHU KAAPOB, TO CIEAYET YBEIUUYUTh CKOPOCTh Ma-
TUCTPAJIbHOTO KaHasia (MOKHO CYUTATh 3TO pEeaKlHel mpoBailepa ceTH Ha Kajo-
OBl pa3rHEBAaHHBIX KJIIUEHTOB).

Tab6numa 3.3. Pe3ynbTaThl 95KCIEPUMEHTOB 10 TIPOTOHAM
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Homep skcniepumenTa 1 2 3 4 5 6

V- | Bx. notok, A,xaapsi/c | 400

jmo- | Ckop.mar.kaH.,Mo6ur/c 2

Bus | Cxop.IlIK-moctyna, Be | (.2

Ckop.HK-goctyna, Be | 0.2

ni—notepu [IK B T | 36

Pe- | np—norepu HK BT | 66

o

3y- | n3-cokpamenue HK

o

Jb- | Ng-copoc IIK B YK

Ta- | ns-copoc HK B YK 2

Tbl | ng-Bcero I1K 187

n7-Bcero HK 1184

Pu-Bep.motepu I1K | .045
PHK = (n1+n4)/n6

Puc-Bep.motepu HK | .057
P = (N2+N3+ns)/ny

6. OT4yer mo padore

6.1. Onucarp paboTy Mojaenu cetu FR u mepeueHb BBOJAMMBIX B MOEIb U
U3MEPSIEMBIX TTapaMEeTPOB.

6.2. Iloctpouts rpaduku 3aBucuMocTel o mi. 5.3 u 5.4.

6.3. OnucaTh npoueaypy U pe3yabTaThl ONTUMHU3AIMH 110 TI. 9.5.

7. KoHTpOJIbHBIE BONIPOCHI

7.1. Kak onieHnBaeTcsi Ka4yecTBO 00CIykuBaHus ceThio FR mpuBuieruponan-
HBIX KaJpOB?

7.2 Kak oleHHBaeTCsl KAYECTBO OOCITYKUBAaHUS OOBIYHBIX KaJpOB?

7.3. K yeMy mpUBOIUT YBEJIMUYEHHE WHTEHCUBHOCTU BXOJIHOTO TMOTOKa 0e€3
V3MEHEHHUSI TOTOBOPHBIX COTJIAIICHUI B 4acTH napaMeTpoB Bc u Be?

7.4. OOBSCHUTH 3aBUCUMOCTH, TIOJIyY€HHbIE B I.I1. 5.3 1 5.4.

7.5. K yeMy npuBOIUT 3aHMKEHNE WIM 3aBBILICHUE TAPAHTUPOBAHHOM CKOPO-
cTH nepenayu aanubix - CIR?

7.6. K yeMy NpUBOIUT 3aHMKEHUE WJIM 3aBBIINICHUE MAKCUMAJILHOU CKOPOCTH
nepeaayu gJaHHbIX - EIR?

7.7. Uto moHMMAaeTCs O/ YYETHBIM niepuoaom - T?

7.8. Kakue cooTHomeHnus cyniectByroT Mexay 3HadueHussMu CIR, EIR, T, Bc
u Be?

7.9. O0BSACHUTH MPUHITUII 1IeJICHANPABICHHOW ONTUMH3AIINH TI0 1I. 5.5.

8. Jlutreparypa: [1, 2, 3, 6].
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JlaboparopHasi padora Ned
HccaenoBanne NponyCcKHOM CIIOCOOHOCTH CETH
¢ KOMMYTAalHel MaKeToB

1. leap padoThl. M3yunTs NPUHIMIIEI OpraHU3AMH WH(OOPMAIIMOHHOTO
oOMeHa B CETHM ¢ KOMMYyTaluMel NAaKeTOB C JEHWTarpaMMHBIM PEXHUMOM.
HccenenoBarh 3aBUCMMOCTh KaUYECTBEHHBIX IMOKA3aTENIEN CETU OT CTPYKTYpPBI CETH
U KaHAJIbHON €MKOCTH.

2. KpaTkue cBeiennsi 00 00beKTe MOIEJTUPOBAHUS

2.1. O6uwme npuHIunb noctpoenus cetu KII.

Cerp ¢ kommytanuen maketoB (CKII) mpexacraBisieT coO0l COBOKYITHOCTh
nentpoB kommytanuu naketoB (LIKII) u xananoB mepemaun nanawix (KIIZ) nx
COEJIMHSIOIIHX.

Kommyranus mnakeroB (KII) mnpemycmarpuBaer pa3OuBKY JUTUHHBIX
COOOILIEHUI Ha OTHENbHbIE MOPLUMHU - MAKEThl, CHAOKEHME KaXKIOro IaKera
aJpecoM ToJydarenass M JIPYyTUMHU HEOOXOAMMBIMHM [JIsl TEpeJayd IO CETH
aTpuOyTaMu U MOcCieI0BaTeNIbHYI0 nepenadyy naketos ot ogHoro LIKII k qpyromy
no LKII momygaresns. Ilpu 3TOM ceTh B COOTBETCTBUU € MPOTOKOJIAMH CETEBOIO
ypoBHs ( 3-uit ypoBenb OMBOC) BbINONHAET MOpOUEAYpPHl MapIIpyTH3ALUHU,
3allMTHl OT OIMOOK, opranu3anuu ouepeaeil (0ydepuszanus B LIKII), ynpaBienus
NOTOKaMH U JIp.

Pa30uBKa cooOIIEHNI Ha MaKEeThl BHITOJHSIETCS HA YPOBHE TPAHCIOPTHOIO
kaHana (4-s1if ypoBenb OMBOC), KOoTOpBIif BMeEcTe ¢ APYruMU (HUKEISKAITUMU )
YPOBHSIMH peanu3yercss B aOOHEHTCKOM KOMIUIEKTE, HalpuMep, € MOMOUIbIO
cOopIIMKOB/pa3oopIMKoB makeToB (packet assembler/disassembler - PAD).

JIns KaXXaoro makerta B COOTBETCTBUHM C €ro aJpECHbIMU NPU3HAKAMH MbI
oynem paznmuuath LIKII-ornpasutens u LIKII-nmomydarens. [lepBoiii oGecrieunBaer
aboHeHTy-oTnpaButento Toyky Bxonma B CKII, a BTropod - TOYKy BBIXOAA K
a0OHEHTY-TIOTyYaTelio.

JnuHa mons AaHHBIX B PA3IUYHBIX MPOTOKOJAX CTPOrO0 HE OrOBAPUBAETCH.
Hanpumep, B cetsix X.25 pekOMEHIyeTcs MaKCUMasbHas JJIMHA - 128 OKTETOB, HO

JIONYCKAKOTCS 3HaYeHust oT 16 10 1024 0KTeTOB (IMCKPETHO - B 3HAYEHUIX D).

JleWitarpaMMHBIM PEXUM MEPEAAYN ITAKETOB, PACCMATPUBAEMBIA B JIAHHOM
paboTe, B OTIMYHHM OT PEXKMMa BUPTYAIbHBIX KAHAJIOB MPEIIOJIaracT BbIAady
AaKEeTOB B CeTh 0€3 MpeIBapUTENILHOTO YCTAaHOBJEHUS coeauHeHud. llpu stom
IIAKETHl MEPENAOTCA HE3aBUCUMO ApPYr OT Jpyra, Moryt gooautbes no LIKII
MOJTy4aTesis M0 Pa3IMvYHbBIM MapIipyTaM U, B 00IIeM ciiydae, MOTYT MOCTYIaTh K
a0oOHEHTY (Ha 4-bIil YpOBEHB) HEYMOPSAI0YCHHO, a TAKXKE C TTOTEPSAMU WU TyOJIIMU
MTaKETOB.

Opna w3 rnaBubix 3agad LKII - mapupyTusaiuss makeToB, T.€. BBIOOP
HarpaBJIeHUs nepenadd. [Ipy AeneHTpann30BaHHOM AJITOPUTME MaplIpyTHU3alUU
kaxaeii LIKII pemaer 3Ty 3amady camMOCTOSATENIBHO IO 3apaHee OMpeAcICHHBIM
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MapuipyTam (cTaTudeckas MpolLeaypa) WM Ha OCHOBAaHUM TEKYLIEH CETEeBOM
uHbOpMaIlMK O 3arpy3Ke M UCIPABHOCTH CETH U €€ IJIEMEHTOB (AMHAMHYECKas
npoieaypa).

B mobom caygae xaxasiii LKII comepxutr Tabauiy MapripyTU3aiiu
(cTaTUYECKYI0 WJIM JMUHAMUYECKH OOHOBIIIEMYIO), B KOTOPOM KaXJaoMy aJipecy
MOJIy4aTensi COOTBETCTBYET OJHO U3 ucxoasmux u3 nanHoro L[KII mampasnenui
nepegauyn JaHHbIX. YacTo B TabiMIax MaplIpyTH3aluy yKa3bIBalOT HE OJIHO, a J1Ba
WJIM TPY HAIIPaBJICHUS BbIIAYH, YIIOPSAOUYEHHBIE B IOPAIKE IPEATIOYTUTENBHOCTH.

Hpyras BaxHas 3amada LIKII - opranmsanus npuema, XpaHEHUS W BbLIAYU
IIAKETOB B KaHaJbl CBs3U. IIpu 3TOM 04epeHOCTh BBIIAYM MOKET OTJIIMYATHCS OT
npunuumna FIFO (nepBbiM npuiuén - nepBbIM 00CIYyEH) U yUUTHIBaTh Pa3InYHbIC
OpU3HAKU MakeTa (BUJ COOOIIEHMs, KaTeropus CpoyHOCTH U Ap.). B ciyuae
3aHATOCTH HanOosiee TPUOPUTETHOIO HAIPABJIECHUS, MTAKET MOXKET ObITh BBIJAH B
CIEAYIOIIEE 110 ONTUMAIBHOCTH HAIpaBJI€HHWE, a NPH €ro OTCYTCTBHUHU ITAKET
yCTaHaBIMBaeTCca B oyepenb (Xpanurca B Oydepe oxunanus). Ecnu maker
noctynaer B LKII B MomeHT, Korja 3aHATBl BC€ KaHalbl B TpPeOyeMbIX
HalpaBJI€HUSX W 3amojHeH Oydep OXUAaHUS, TO OH MOXET TepsaThcs (B
COOTBETCTBHUH C PEATU30BAHHBIM IIPOTOKOJIOM).

Ouepenu nmakeroB B LIKII HeratTuBHO BIIUSIIOT HA TJIABHBINA MTOKA3aTENb CETH -
BpeMs JOBEACHUS (3a4€pKKH) MakeToB. OTHAKO 04Yepey 3HAUYUTEIBHO ITOBBIIAIOT
KOA((UIUEHT UCIIOJIb30BAHUS KAHAJIOB U MO3BOJISIIOT COKPATUTh MOTEPU MAKETOB
B CETH.

2.2 .UccnenyeMble 3aBUCUMOCTH.

K umcny rnaBHbIX mokazarenedt kadectBa (yHkimonupoBanus CKII
OTHOCSITCSI:

- Bpems noBeaeHus nakeros ot LIKII-ornpasurens no LKII-monyyarens;

- BEpOSITHOCTh TNOTEPHU IMAKETOB B Mpolecce mnepenayr (YHHUUTOXXEHHE WU
HCKa)XCHUE).

XapakTepHOil 0COOCHHOCTBIO TpeOOBAaHUI K BPEMEHH JOBEJCHUS SIBJISICTCS
TO, 4YTO CPEAHUE 3HAYEHUS OTOTO BPEMEHM, KOTOpBIE, KAK IPABHJIO, JIETKO
ONPENEIATCA AHATUTUYECKUMU METOJAaMH, HE HHTEPECYIOT 3aKa3uhKa CETH.
bosiee BaXHBIM SBISETCA II0KA3aTEIb BEPOATHOCTH IIPEBBILICHUS BPEMEHHU
JIOBEJICHUS OMPENENIEHHOTO Mopora, 3ajaaBaeMoro s kaxaou napsl LIKII, nmu6o
Uit cetTh B 1eioM. Takum oOpa3om, Tepea aHaJuTHKaMH CTOMT 3ajada B
onpenenenun pacnpenenenus P(T) - BepodarHocTell noBeneHus nakera 3a spems T.

[IpakTtuecku TpeOoBaHUE 3aKa3uMKa MOXKET 3a7aBaThCAd KakK JIOMyCTHMas
JIOJIsl MAaKeTOB, JOBOAUMBIX 3a cBepxaomyctumoe Bpemsi ProB(T>Tnmom)[R.
Hanpumep: Paos(T>1c) [J 0.01, T.e. He MeHee 99% Bcex mepemaHHBIX MaKETOB
JIOJDKHO OBITH JOBECHO 3a BpeMsl, He MpeBbIIaroniee 1c.

Bpewms noBeneHus MakeToB 3aBUCHUT OT TAKUX MApPAMETPOB CETH, KaK:

- HHTEHCUBHOCTB U PACTIPEIECIICHUE BXOIHBIX TIOTOKOB,

- KOH(UTypaIus ceTH,

- 4YHCJIa KaHAJIOB B BETBSX M KaHAJIbHBIE CKOPOCTH MEPENAYN TAHHBIX,

- npousBoguTenbHOCTh LIKIT 1 nnmurensHoCTh 06padoTku naketos B LIKII,
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- aNITOPUTMBI MapIIPYTU3AINH, YITPABICHUS TOTOKAMHU, 3aIUTHI HH()OpMAaIuu

v JIp.

Bxonubie notoku B CKII MoryTt ObITh 3a/1aHbl B BUJI€ MaTPUIbl MHTEHCUBHO-
CTEW BXOJHBIX TIOTOKOB [, SIEMEHTHI KOTOPOH Ajj  ONpPENENSIOT HHTEHCHBHOCTD

notoka ot abonentoB LIKII-i, axpecoBannoro adonentam LKII-j.
BeposiITHOCTB TOTO, YTO OTIPABUTEIEM CITy4aifHO BRIOPAHHOTO MaKeTa
spisiercst LIKII-1, MOXHO ompenenuTh U3 MaTpUllbl [] Kak:

1= (1)

rae A; - CyMMapHbIi moTok, mcxomsmuii u3 L[KII-ormpasurens i, Az -
CyMMapHbIil TOTOK, ucxoasmui u3 Bcex LIKII-otnpasuteneit. O4eBuaHO, 4TO

A2y o A=A

BeposTHOCTH TOr0, 4TO MOJYyYaTEeNIeM CIy4allHO BBHIOPAHHOIO IMAKETa, UCXO-
nsiero w3 LKTI-i sesiercs LIKII-j, onpenensiercs kak:

A, 2P @

KpoMe 3HaueHHMII HMHTEHCHBHOCTHM BXOJHBIE ITOTOKM XapaKTEPHU3YHOTCS
pacnpeneieHneM  MHTEPBAJIOB  MEXIy  BbI30BaMH  (MOXKET  3aJ1aBaThCs
WHJIUBUAYAJIBHO Ul KaXJIOIO IOTOKA, HO, KaK IIPAaBUJIO, 3aJa€TCs OJUHAKOBBIM
JUIsl Bcer ceTH). To e caMoe MOKHO CKa3aTh U O JUIMHE IepeJaBaeMbIX ITaKETOB -
JUISL YIIPOLIEHUs aHAJIM3a [IPUHUMAETCS, YTO CPEIHUE 3HAYCHUS U PacCIpeeiIeHus
JUIMH NTAKETOB OJJUHAKOBBI JUIs JTHOOBIX 11ap aDOHEHTOB.

Konourypauus cetu u kaHajgbHasi EMKOCTb CETH 33J]a€TCsl MaTpULIEH KaHaJIOB

V, 27eMeHTBI KOTOPOH Vjj ONPENeIOT Yhciaa KaHanoB, uexomsamux n3 LKII-1 u
Bxozsmux B LIKII-j.
HeobxoaumMo OTMETUTH, UYTO pealbHbIE CETH C KOMMYTallMeld IMaKeToB

CO3JIA0TCs, KaK IPaBWIO, U3 OJHOKAHAIBHBIX BETBEW PA3IMYHOMU IPOITYCKHOM
CIIOCOOHOCTH.

3. Borpocshl 1J151 1OMAaIIHEl MOATOTOBKH

3.1. Yto Takoe METOX KOMMYTAalMHU MTaKETOB?

3.2. Kakue cymecTBYIOT PeKHMbI KOMMYTAIIMKM TTAKETOB M B Ye€M WX pasiiu-
yne?

3.3. Uto sBisieTca uCTOYHUKOM ItakeToB miga CKII?

3.4. UeM pernaMeHTUpYyETCA IJIMHA TTaKeTa?

3.5. Jlns gero cosnmaroTcst TaOIUITBI MAPIIPYTU3AUU U Kakas HHPOpMaIus B
HUX COJACPIKUTCS?

3.6. Kak opranmsyercs Beimada maketoB 3 LIKII B kanamel mepenaum naH-
HBIX?

3.7. Ha kakue nokazarenu cetu KII Bnusitor ouepeau k kananam [1/]?

3.8. Kakue ocHoBHbIe mokazatenu kadectBa ¢GyHkuuoHupoBanusi CKII Bbr
3Haere?
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3.9. Kak 3agatorcst Tpe6OBaHUs KO BPEMEHU JJOBEICHUS TaKETOB?

3.10. Ot kakux mapaMeTpoB U Kak (Ka4eCTBEHHO) 3aBUCUT BpPEMs JOBEIACHUS
MaKeToB?

3.11. Kak 3a/1at0Tcsi ”HTEHCUBHOCTH BXOJIHBIX MTOTOKOB MTAKETOB?

3.12. Yro o3HA4aOT ¥ YeMy paBHBI BepostHOcTH Pi u Pij?

3.13. Kaknumu nmapameTpamu XapakTepu3yITCs IJIUHBI TAKETOB?

3.14. Kak 3agarorcs KaHAJIbHBIE EMKOCTH B BETBSIX CETU?

4.0nucanye HUMUTAIIMOHHOH MOIeJIH

4.1. Peanmu3anus OCHOBHBIX 3JIEMEHTOB MOJEIIH.

B npencraBieHHOM B MyHKTE 4.2 JUCTUHTE MOJCIUPYIONIEH MPOrpaMMBbl 3a
CAMHUITY MOJICJILHOTO BpEMEHH (€.M.B.) MIPUHSAT UHTEepBai B 10MKc. ITO 03HAUaET,
4TO BpeMs Iepefadyd IakeTa JIauHOH, Hampumep, L = 500 OaiiT mo kaHaidy co
ckopocThio C =2 MOuUT/C COCTaBHT:

T = 8L/C = 8*500/2*10°% = 2000 mkc = 200 e.Mm.B.

Br16op LIKIT-oTnipaBuTess BBITIOIHSIETCS B COOTBETCTBUU C paclpe/ieICHUEM
BeposiTHocTel (1), mpeactaBieHHsIM B GyHkiuu ¢ Mmetkod OTP. A Bwi6op LIKII-
nonyvarens aisa ganHoro LIKII-oTmpaBurens - B COOTBETCTBUU C PSIIOM pacrpe-
JIeJICHU BeposiTHOCTEMH (2), IPE/ICTaBICHHBIX B (DYHKIUSAX C YUCIOBBIMUA METKAMU
Al, A2, A3, ..., rae nocneauue udps ( 1,2,3...) - Homepa LIKIT-oTnpaBuTeneii.

B nanHOil Mozmenu koH(Urypauus CETH B SIBHOM (rpauyeckoM) BHJE HE
3aJlaeTcs, HO MPUCYTCTBYET B IUIaHE pacnpeaeneHre napopmanuu. B GyHkumsx c
yucaoBbiMU MeTKamu All, A12, A13 ... kaxaomy y3i1y HOJIy4aTEIt0 CTAaBUTCS B
COOTBETCTBUM OJHaA U3 BeTBeW, ucxoasmmux u3 LIKIT 1,2,3... . PeanuzoBana
CTaTHYeCcKasi MpoueAypa MapuIpyTU3ALMKU C OJHUM IYTEM K aJipecaTy U3 Kaxaoro
y3J1a.

Uucna kaHalloB B BETBAX YCTAHABIMBAIOTCSA, Kak o00biyHO B GPSS,
orneparopoM STORAGE, B xotopom uaeHtudukarop B12 cooTBETCTBYET BETBH,
ucxoasmeit u3 LIKII-1 u Bxoasmei B LIKII-2. B ncxogHom BapuaHTe BCE BETBU -
OJIHOKaHaJbHBIE.

KananpHbIEe CKOPOCTH 3aJaI0TCS B BUJE YUCIIA €IUHUL] MOJEIBHOTO BPEMEHH,
HEOOXOAMMOro JUIsl Tepefauyd TakeTa CpelHel MIUHBI (B paccMaTpUBAEMOM
BapuaHTe 9Ta JniuHa paBHa 500 OGaiitam). Pacnpenenenue BpeMeHH Tepenayu 1o
KaHaJlaM B BETBSX MpeacTaBiieHo pyHkuuen ¢ metkoid TPRD.

JIns makeToB, OXUAAIOUIMX Havajla Mepefavyd B KaHalbl CBS3M, B LEHTpax
KOMMYTAllMU BBIJEIEHBI OTACNIbHbIE Oyhephl OXUAAHUS JUISl KKI0M UCXOIsAIen
BeTBU. Pacnipenenenue yucen MeCT OKHUIAHUA MO BETBAM 3a1aéTcs (QyHKLIMEH C
MeTkoi DQ.

B MCXOJHOM BapuaHTE BCE MEKY3JIOBBIC TIOTOKH A PaBHBI MEXIy COOOIA.

[Tpu cocraBieHnu TaOIMI MapIIPYTU3ALUK BbIOMpAINUCh KpaTdyallIhe MO YUCITY
BETBEU MyTH, a MPU HATUYUHM HECKOJIBKUX PABHOLICHHBIX MyTEH B MEPBYIO OUepelb
(17T HEKOTOpPOM OIpeAeIEHHOCTH) BBIOMpANINCh HAKJIOHHBIE (Ha Trpade) BETBH,
3aTeM BEPTUKAJIbHBIC U B MOCJIEIHIO OUYepeab - TOPU30HTAIIbHBIE BETBU.
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B pe3ynprare 3xcnepuMeHTa B CTAHIAPTHOM OTYETE BBIIAKOTCS:

- pacnpeaeneHne BpEMEHU TOBEACHUS AKETOB 110 BCEM MapLIpyTam,

- paclpeleneHne BpEMEHU JOBEACHUS MMAKETOB IO OJHOMY M3 MAapIIPYTOB,
yKa3aHHOMY B orieparope ¢ metkoiit MRSHR,

- 4KClia 3as8BOK Ha BbIjady nakeroB no BerBsiM (Matpuiia OBVETV) u no
Mmapmpytam (Marpuna OBMARSH).

- 4Yycla OTKa30B (JMKBHJALMS IMAaKeTa) W3-3a 3aHATOCTH KaHAOB U MECT
okujaHus ¢ ykazanueM Homepa BetBu (Matpunia OTVETV) u Homepa mapiuipyta
(matpunia OTMARSH),

- BEpPOSATHOCTH OTKa30B mo BeTBsiM (matpuna VVETV) u mo mapmpyram
(matpunia VMARSH).

Pacnipenenenus BpeMeHM NPEJCTaBISAIOTCS B TaOJIMYHOM M Tpaduueckoi

dbopme.

42 HI/ICTI/IHF MOI[CJ'II/IPYIOH_[eﬁ IIpOorpaMmMabl

; MOJIEJIb CETU KOMMYTAIIMU ITAKETOB

; 1 enuHuna MoaeNnbHOTO BpeMenu paBHa 10 Mkc

VHDPOT EQU 5000 ;MHTEHCHMBHOCTBH BXOAHOI'O ITOTOKA (UMCJIO ITAKETOB B CEK)
TPRED EQU 4000 ;JIOITYCTUMOE BPEMS NOBEJIEHWA ITAKETOB B CETHU

DQ FUNCTION P$VETV,D24 ;PACIIPEAEJIEHUE YMCJIA MECT OXUWJAHMA B BETBSX CETU
12,10/21,10/23,10/32,10/34,10/43,10/14,10/41,10/
56,10/65,10/67,10/76,10/78,10/87,10/58,10/85,10/
15,10/51,10/26,10/62,10/37,10/73,10/48,10/84,10

TPRD FUNCTION P$VETV,D24 ;ITPOITYCKHBIE CIIOCOBHOCTU KAHAJIOB B BETBAIX CETU
12,200/21,200/23,200/32,200/34,200/43,200/14,200/
41,200/56,200/65,200/67,200/76,200/78,200/87,200/
58,200/85,200/15,200/51,200/26,200/62,200/37,200/

73,200/48,200/84,200

AAI EQU 1 ;HOMepa y3J10B

AA2 EQU 2

AA3 EQU 3

AA4 EQU 4

AAS5 EQU 5

AAL EQU 6

AAT7 EQU 7

AA8 EQU 8

AAIl  EQU 11 ;HOMepa TabJIuI] MapIIpyTH3AIHH

AAl12 EQU 12

AAl13 EQU 13

AAl4 EQU 14

AAl15 EQU 15

AAl16 EQU 16

AAl7 EQU 17

AAl18 EQU 18

B12 EQU 12 ;HOMepa BEeTBeM
B21 EQU 21

B23 EQU 23

B32 EQU 32

B34 EQU 34

B43 EQU 43

B14 EQU 14

B41 EQU 41

B56 EQU 56

B65 EQU 65 ;HOMepa BeTBei
B67 EQU 67

B76 EQU 76



B78 EQU 78
B87 EQU 87
B58 EQU 58
B85 EQU 85
B15 EQU 15
B51 EQU 51

B26 EQU 26 ;HOMepa BeTBei

B62 EQU 62
B37 EQU 37
B73 EQU 73
B48 EQU 48
B84 EQU 84

B12 STORAGE JHUCITIA

B21 STORAGE

B23 STORAGE ;KAHAJIOB
B32 STORAGE

B34 STORAGE ;B BETBAX

B43 STORAGE
B14 STORAGE
B41 STORAGE
B56 STORAGE
B65 STORAGE
B67 STORAGE
B76 STORAGE
B78 STORAGE
B87 STORAGE
B58 STORAGE
B85 STORAGE
B15 STORAGE
B51 STORAGE
B26 STORAGE
B62 STORAGE
B37 STORAGE
B73 STORAGE
B48 STORAGE
B84 STORAGE
MREZ MATRIX 5,1
OBMARSH MATRIX 8,8
OTMARSH MATRIX 8,8
VMARSH MATRIX 8,8
OBVETV MATRIX 8,8
OTVETV MATRIX 8,8
VVETV MATRIX 88
TDOV TABLE M1,0,200,40
TMAR TABLE M1,0,200,40
OTP FUNCTION RN1,D8

PRPRPRPRRPRRPRPRPRRPRPRPRPRREPRPRPREPREPRPRERRERREPRRER

.125,1/.25,2/.375,3/.5,4/.625,5/.75,6/.875,7/1,8

;CETHU
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AAl FUNCTION RN1,D7 ;TIOJTydaTeIn

.143,2/.286,3/.429,4/.572,5/.715,6/.858,7/1,8
AA2  FUNCTION RN1,D7
.143,1/.286,3/.429,4/.572,5/.715,6/.858,7/1,8
AA3  FUNCTION RN1,D7
.143,1/.286,2/.429,4/.572,5/.715,6/.858,7/1,8
AA4  FUNCTION RN1,D7
.143,1/.286,2/.429,3/.572,5/.715,6/.858,7/1,8
AA5  FUNCTION RN1,D7
.143,1/.286,2/.429,3/.572,4/.715,6/.858,7/1,8
AA6  FUNCTION RN1,D7
.143,1/.286,2/.429,3/.572,4/.715,5/.858,7/1,8
AA7  FUNCTION RN1,D7
.143,1/.286,2/.429,3/.572,4/.715,5/.858,6/1,8
AA8  FUNCTION RN1,D7
.143,1/.286,2/.429,3/.572,4/.715,5/.858,6/1,7
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AAl1l FUNCTION P$POL,D7 ;TabIUIIA MAPIIPyTH3AIHH
2,12/3,14/4,14/5,15/6,15/7,15/8,15

AA12 FUNCTION P$POL,D7

1,21/3,23/4,23/5,26/6,26/7,26/8,26

AA13 FUNCTION P$POL,D7

1,32/2,32/4,34/5,3716,37/7,37/8,37

AAl14 FUNCTION P$POL,D7

1,41/2,41/3,43/5,48/6,48/7,48/8,48

AA15 FUNCTION P$POL,D7

1,51/2,51/3,51/4,51/6,56/7,58/8,58

AA16 FUNCTION P$POL,D7

1,62/2,62/3,62/4,62/5,65/7,67/8,67

AAl7 FUNCTION P$POL,D7

1,73/2,73/3,73/4,73/5,76/6,76/8,78

AA18 FUNCTION P$POL,D7

1,84/2,84/3,84/4,84/5,85/6,85/7,87

MRSHR EQU 17

RASPR FUNCTION RN1,C24
0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915/.7,1.2/.75,1.38/
.8,1.6/.84,1.85/.88,2.12/.9,2.3/.92,2.52/.94,2.81/.95,2.99/.96,3.2/
.97,3.5/.98,3.9/.99,4.6/.995,5.3/.998,6.2/.999,7/1,8

PER VARIABLE 100000/VHDPOT

MR VARIABLE P$OTPR#10+P$POL

PU VARIABLE P$POL+10

KU VARIABLE P$OTPR+10

Il VARIABLE P$VETV/10

JJ  VARIABLE P$VETV@10+10

JJJ  VARIABLE P$VETV@10

OGER VARIABLE (QA$B12+QA3$B14+QA$B15+QA3$B73+QA$B76+QA3$B78)/6
ISP VARIABLE (SR$B12+SR$B14+SR$B15+SR$B73+SR$B76+SR$B78)/6000
VETV FVARIABLE 1000#MX$OTVETV(P$II1,P$JJJ)/MXSOBVETV(PSIII,P$JJJ)
MARSH FVARIABLE 1000#MX$OTMARSH(P$OTPR,P$POL)/MX$OBMARSH(P$OTPR,P$POL)
VER FVARIABLE X$OTKAZ#1000/(N$FIN+1)+0.5

OT FVARIABLE X$OTKAZ/NS$FIN

ZZ FVARIABLE X$ZADER/N$FIN

GENERATE V$PER,FN$SRASPR
ASSIGN OTPR,FN$OTP
ASSIGN POL,FN*OTPR
ASSIGN MAR,V$MR
ASSIGN KU,V$KU

CICL ASSIGN  VETV,FN*KU
ASSIGN HLVSII
ASSIGN  JJJ,V$JJJ
MSAVEVALUE OBVETV+,V$IIILV$1lJ,1
TESTGE Q*VETV,FN$DQ,IM
GATE SNF  P$VETV,0TK

IM  QUEUE PSVETV
ENTER PSVETV
DEPART  P$VETV
ADVANCE  FN$TPRD,FN$RASPR
LEAVE PSVETV
ASSIGN KU,V$JJ
TESTE  V$PU,P$KU,CICL
TABULATE TDOV
TESTE P$MAR,MRSHR,AAA
TABULATE TMAR

AAA TESTG M1, TPRED,FIN
SAVEVALUE ZADER+,1
TRANSFER FIN

OTK SAVEVALUE OTKAZ+1
MSAVEVALUE OTMARSH+,P$OTPR,P$POL,1
MSAVEVALUE OTVETV+,V$IIILV$lJ,1
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FIN SAVEVALUE VEROT,V$VER
MSAVEVALUE VVETV,VSIILV$II,VSVETV
MSAVEVALUE OBMARSH+,P$OTPR,P$POL,1
MSAVEVALUE VMARSH,P$OTPR,P$POL,VSMARSH
MSAVEVALUE MREZ,1,1,N$FIN
MSAVEVALUE MREZ2,1,V$OT
MSAVEVALUE MREZ3,1,V$z2Z
MSAVEVALUE MREZ4,1,V$ISP
MSAVEVALUE MREZ5,1,V$OGER
TERMINATE 1

5. JlabopaTopHoe 3a1aHue

5.1. Uzyuutrp wmognens CKII, cnocoOGbl BBOJA HCXOAHBIX JAHHBIX H
CUMTBIBAHUSI PE3YJIHTATOB YKCIIEPUMEHTA.

5.2. V3meputh BBIXOJHBIE MapamMeTpbl IS 3aJaHHBIX B paboOTe HMCXOMHBIX
nanueiX U koHurypamuu CKII (ogHOponHas CTpyKTypa THIA ‘‘CILTIOIICHHBIN
Ky0” - puc.4.1).

B pesynbrupyromein marpuue MREZ  ocHOBHbIE pe3ynbTaThl IPOroHa
(buKcHUpyIOTCS B CIEAYIOUIEH MOCIEe10BATEIbHOCTH:

- V — 1-9 cTpoka MaTpHIlbl - YKCIO 0OpaOOTAaHHBIX MAKETOB (JOBEAEHHBIX U
CHATBIX C 00ciyxuBaHus). OHO pPAaBHO YKCIy TPAH3AKTOB, YCTAaHOBJICHHBIX B
komanne START:;

- N - 2-5 cTpOKa - YHUCIO MOTEPSHHBIX (HE JOBEAEHHBIX) MAKETOB, T.€. CHATHIX C
0OCy’KMBaHUS W3-3a 3aHATOCTH BCEX KAHAJIIOB M MECT OXHJaHus B Oydepe B
KaKOM-11M00 U3 BETBEH MO MapuIpyTy Mepeaadn dTOro MaKeTa;

- Z - 3-1 CTpPOKa - 4YMCIO IAaKeTOB, JOBEAEHHBIX JI0 ajpecara 3a Bpems,
npeBplamiee gomyctumoe. Jomyctumoe Bpems noBelaeHus Tnom 3amaércs
oneparopoM [PRED B enunuiiax moaensHoro Bpemenu. Hampumep, oneparop

TPRED EQU 5000
- ycranoBurt gomyctumoe Bpems B 0.05 ¢ (Hamomuum, uro 1 e.M.B.=10 MKcC);

Puc. 4.1. Cxema mozmenupyemoii cetu

- K - 4-s cTpoka - cpenuuit K03 (HUIMEHT UCTIOIB30BaHMUS (CPEIHsS 3arpy3Ka)
KaHaJIOB I10 BCEU CETH.

- (| - 5-51 cTpOKa - CpeAHss AJIMHA OUYepeaH K KaHallaM IO BCEH CEeTH;

5.3. I3MeHUTh UCXOIHBIE JaHHBIE, YCTAHOBUB BXOJHOMW MOTOK [ IO HOMEpam
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Opurag B cooTBeTcTBUM ¢ Tabu. 4.1. BxomHoW MOTOK 3amaércs Oneparopom
VHDPOT B uncnax makeToB B CEKYHIY.

TaGnuia 4.1. BeiOop BXOIHBIX TapaMeTPOB MO HOMEPY OpHUTaIbI

Homep 6purabt 1 2 3 4 5 6 7 8 9 10

Bxonnoit notok, Teic | 4.8 | 49 | 51 |52 | 53|54 |55 |56 |57]| 58

CHATH 3aBHCHUMOCTBH IOKaszateiaeH N, Z, K u ( OT M3MEHCHHS BXOIHOIO
notoka [ BToukax [1;1.40];1.7(1 u 2[J. Pe3ynpTaTel 3aHecTH B TA0MI. 4.2.

Tabnuna 4.2. Pe3ynbTarhl 5KCIEPUMEHTOB 0 MPOTOHAM

Ne skcniepumenTa 1 2 3 4 5

Venosus | [1, maker/c | 5000
C, Mour/c 2
Q 10
Pe3syub- d 013
TaThl yA .007
k 128
q 1.724

5.4. JIns HOMUHAIBHOTO BXOJHOTO ToToKa [ (Tabu. 4.1) CHATH 3aBUCUMOCTh
OCHOBHBIX TOKazatened N, z, K m ( ot yucia mect B Oydepax oxumanus - Q.
3nauenuss Q 3amatorcs B omeparope DQ FUNCTION P$VETV,D24 nns
Kaxaou n3 24-x BerBeid. B ucxognom Bapuante Q =10. 3nauenus Q B mporoHax
ycraHaBinuBath paBHbiMHu 0, 5, 10, 15 u 20.

5.5. JImg HOMUHAIBLHOTO BXOMHOTO TMoToka [J (Tabmn. 4.1) m 3HayeHwit Q
PaBHBIX
10-u cHATH 3aBUCUMOCTH OCHOBHBIX TOKazatened N, Z, K u Q oT ckopoctH
MarucTpaibHOTO KaHana. B ucxomnom Bapuante C = 2 MoOwut/c. 3nauenuss C B
MPOroHaxX yCTaHaBIWBaTh paBHbIMU 1, 2 u 4 MoOut/c. KaHanpHbie ckOpocTH
3amarorcs ¢ynkmueir TPRD FUNCTION P$VETV,D24. B ucxomaom
BApUAHTE B 3TOM ONEPATOpE sl KaxA0u u3 24-X BETBEW YCTAHOBJICHO 3HAYEHUE
200 e.m.B. (Bpems mepenaun nakera JiuHOM B 500 62T 1Mo KaHaIy ¢ MOJIOCOH B 2
Mob6wut/c). Ina ckopoctu B 1 MOUT/C 3TO BpeMs HYKHO yBEIHYUTHh BIBOE, a JUJIS
cKOpocTU B 4 MOUT/C — yMEHBIIUTH BABOE.

[TogoOpath OMBITHBIM MYTEM MUHUMAIBHO HEOOXOAUMYIO KaHAJIBbHYIO
CKOPOCTh JUISl BBITIOJTHEHUS CJCAYIOMMX YCIOBUM (OTIAEIBHO IO KaXKIOMY
YCIJIOBHIO):

- XapaKTEepUCTHKa TMOTEPh, KAK MAKCUMAJIBHO JOMYCTUMAS JOJISI TMOTEPSIHHBIX
nakeToB: Prot [J 0.05. Onpenensiercs kak 3Hayeane d B MREZ;

- XapaKTEepUCTHUKA JIOBEACHUS, KaK JOMyCTHMAas JOJs MaKEeTOB, JOBOJAUMBIX 3a
ceepxaomyctumoe BpeMs: Pnos(T>0.1c) [J 0.05. Onpenensercs kak 3Ha4YE€HUE Z
B MREZ.

3adukcupoBaTh B OTYETE KAaHATBHYIO CKOPOCTh, JOCTATOYHYIO JIJISI BHITTOJTHEHHS
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000MX YCTIOBHIA.

5.6. [lepecTpoutsb mapameTpsl CETH CAEAYIOIUM 00pa30M: 3aMEHHUTh OJTHOKA-
HaJIbHBIE BETBU C MPOITYCKHOM crtocoOHOCThI0 C =2 MOUT/c Ha MHOTOKaHAJIbHbIE
BETBH C
32-51 kaHaJIaMU B Ka)KIOW BETBU M CKOPOCTHIO B Ka)KJI0M KaHaine, paBHoi C; = 64
kOuT/c. Uncna xananoB usMensaoTcs B oneparope STORAGE, a kananbHbIe CKO-
poctu 3agatorcs pyukuueii TPRD  FUNCTION  P$VETV,D24. McxomHoe
sHauenue 200 e.M.B. HEOOXOIUMO 3aMEHUTH JUIS KaXKI0W BETBU Ha 3HaueHue 6250
€.M.B. (BpeMs nepeaaun nmakera aiauHoi B 500 GalT 1o kaHaiy ¢ rmojocoi 64
kOut/c). Takum 06pa3zoM, IPUMEPHO COXPAHSIOTCS MPOITYCKHBIE CTIOCOOHOCTH
BETBEM.

[IpoBecTr MPOToOH I HOMMHAIBHOTO BXOAHOTO ToToka [ (Tabm. 4.1)u Q =
10. TToxygyennsle pe3ynbTathl (N, Z, K ¥ () H THCTOrPaMMBbI COIIOCTABUTH C pe-
3ylbTaTaMu 1o 1. 5.3 s Tex ke 3HaueHuid [| u Q.

6. OT4éT mo padore

6.1. Onucate padoty mozenu CKII u mepeueHb BBOJUMBIX B MOJEIb U
U3MEPSEMBIX TapaMETPOB.

6.2. Tloctpouth rpaguku 3aBUCUMOCTEH M THCTOTpamMMbl 1o nm. 5.3, 5.4 u
5.5.

6.3. OOBACHUTH pe3yIbTaThl U3MEPEHUI 110 1. 5.6.

7. KoHTpOJIbHBIE BONIPOCHI

7.1. Kak BpIOMpaeTcs eIMHHIA MOJEIBHOTO BPEMEHU?

7.2. Kak opMupyetcsi CcyMMapHbI BXOJHOM MOTOK MAaKETOB?

7.3. Onumwmte npoueaypy GOpMUpPOBAaHMUS YacCTHBIX MOTOKOB  (OT
koHkpetHoro LIKII-ornpaBurens k konkpernomy LIKII-nonyyarento).

7.4. Onummmre nporenypy GopMupoBaHus TAOIUIBI MAPIIPYTU3AIIIH.

7.5. OOBACHUTE 3aBUCUMOCTh OCHOBHBIX IIOKa3aTele ceTh OT oObema
OydepoB 0KHUTaHKUSA U OT HHTEHCUBHOCTH BXOJIHOTO ITOTOKA.

8. Jluteparypa: [1, 2, 3, 6].
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