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JlabopaTopHoe 3aHsATHE
HccnenoBanue MapmpyTu3aropa CETU KOMMYTALUU IAKETOB
MCTOAaAMHU UMHUTATUOHHOI'O MOACINPOBAHUA

1. Henb paboOTHI:

1.1. OcBouTh NpuemMbl U3ydeHus: (GparMeHTOB CETU KOMMYTAIIMU MTAKETOB Ha
pUMeEpPEe UCCIEIOBAHUS MapIIPyTU3aTOPa METOIAMH UMUTAIIMIOHHOTO MOJIEIIN-
pOBaHUA.

1.2. OcBouTH CIOCOOBI U3MEHEHUS TTApaMETPOB MAPIIPYTU3ATOPa (BXOAHBIE TO-
TOKH, KAaHAJIbHBIE CKOPOCTH, AOIYCTUMBIE JITTMHBI OUepeed U Ap.) s yIOBJIe-
TBOpEHMsI TpeOOBaHUH K cHcTeMe 10 KadecTBy oOcmyxuBanus (Q0S) mpwu 3a-
JAHHBIX MTapaMeTPax BXOJAIIMX MOTOKOB MAKETOB.

1.3. OcBoUTH cIOCOOBI TOCTPOEHUSI OCHOBHBIX (DYHKIIMOHAJIBHBIX 3aBUCHUMO-
CTel ()parMEHTOB CETH M COMOCTABIICHUS ATUX 3aBUCUMOCTEH C PE3ysbTaTaMH
aHAJIMTHYECKOTO0 MOJEIMPOBAHUA.

3amevanue. BeimosHeHre JaHHON pabOThl TpeOyeT ONnpe/ieéHHBIX HAaBBIKOB
B pabore ¢ cucremoii moaenupoBanus GPSS (General Purpose Simulation System)
— oOIerieneBasl CUCTEMa MOJICIIMPOBAHUS CIOXKHBIX cUcTeM. [loaTomy, MpH BbI-
MIOJTHEHUHU 3TOM pabOThl HEOOXOMMO B KavyeCTBE CIPABOYHBIX CBEJCHHUH IOJIb30-
BaThCs MaTtepuanamu [ 1,2].

2. OOBEKT UCCIIEIOBAHMS.

CxeMma HcCeyeMoro MapIpyTu3aTopa npe/cTaBieHa Ha pucyHke 1.

1 MapuIpyTu3aTop MapuI-Top
¢ N —
111 oyepeab KaHaJl CBA3U 11

. N

J —

Pucynok 1. Cxema uccieayemMoro MapuipyTu3aropa

B unTepecyromieil Hac yactu paboTa MapuIpyTH3aTOpa MPOUCXOIUT CIEIYIO-
UM 00pa3oMm:

- BCE BXOJSIIME M3 PA3IMYHBIX HAIpPaBJICHUN MaKeThl MOCTYyNalOT B IEH-
TpaJbHBIN TIpoIeccop (WM CIENUaTUu3uPOBAHHBIN MPOIECCOP BbIOOpA MYyTH), KO-
TOpBIN BbIOMpaAET KaHaJ (HampaBJIeHHE) JalbHEHIIel nepeaadn nakeTa;

- €CIIM KaHaJl CBOOOJIEH, TO OH HEMEIJICHHO NPUCTYIAET K Mepeiayue Makera;

- €CIIM KaHajl 3aHAT, TO MaKEeT YCTAaHABIMBAETCS B COOTBETCTBYIOUIYIO OYe-
penb 1 OyAeT nepenaH no Mepe 0CBOOOXKIEHUs KaHaJa.

B teopumu Tenerpaduka Takod BuUI 0OCTy>KMBaHUS KIIacCU(DHUIIMPYETCS Kak
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o0CITy>)KMBaHHUE C HE SBHBIMHU MOTEPSMHU, a KOHKPETHEE — 0OCITY>KHUBAHUE C oUepe-
JISIMU.

OCHOBHBIMH XapaKTEPUCTUKAMU OTPEICIISIIONIUMU Ka4eCTBO (DYHKITMOHUPO-
BaHMS CETEH Mepeaavn JaHHBIX, KaK U BOOOIIE JIFOOBIX CeTe ¢ KOMMYyTaIlueH ma-
KETOB, ABJISIOTCA JUIUTEIBLHOCTH 33JICPKEK MTAKETOB, BKIIFOYAs JKUTTEP, U BEPOAT-
HOCTH NOTEPH MAaKETOB. VICTOUHMKAMHU 3a/IEPKEK U MOTEPH SABIISIIOTCS y3IIbI KOM-
MyTaluu (MapuIpyTU3aTOPhl 1 KOMMYTATOPbI) U KaHAJIbI CBSI3H, Y€PE3 KOTOPbHIC
3THU MAKEThI nnepeaaroTcs. Kaxxapii y3enn win KkaHai, BCTPEYarorecs Ha IyTH [po-
JIBUKEHHS TTAKETa, BHOCAT CBOIO JIOJIIO B 3TH XAPAKTEPUCTUKH.

Hwuxe mpuBOASITCA METOAUKHU ONPEAEIEHNS] OCHOBHBIX BEPOSITHOCTHO-
BPEMEHHBIX XapaKTEPUCTUK MapIIPYTU3ATOPA C MOMOIIBIO aHATTMTUYECKON U UMHU-
TAIlMOHHOMN MOJieJIeH.

3. AHanuTtuyeckast MOJEIb

B03MOXHOCTH aHATUTHYECKOTO MOJCIUPOBAHUSA, KaK MPaBWIIO, OoJjiee orpa-
HUYCHBI 1T0 CPAaBHCHHUIO C UMUTAIMOHHBIM, TTOATOMY B JaHHOU JabOpaTOpHOM pa-
00Te MBI OTPAaHUYMMCSI PACUYETOM TOJIBKO JBYX XapaKTEPHCTHK: CPEHHSS JTMHA
ouepeM MAaKEeTOB U CpefHee BpeMsi OOCIy:KMBaHUS MaKeTa MapIiIpyTU3aTOpOM,
KOTOpPOE€ COCTOUT U3 BPEMEHH OKUJIaHUs OOCITYKMBAHHS U BPEMEHHU Tepe/ladu mna-
KeTa 1o kaHamny. [Ipu a3ToM B 00eux mMonensx (aHATMTUYECKON M UMHUTAIIMOHHON)
paccMatpuBaercs Toibko cucreMa M/M/1/c0 (ogHOKaHAIBHAS CHCTEMA C ITyacco-
HOBCKHMM IOTOKOM TaKE€TOB Ha BXOJI€, IKCIIOHEHIIMAIBHBIM pacipeielieHueM Bpe-
MEHHU 00CITy>KMBaHUs TPU OECKOHEUHOMN OUepe/in).

OTHU XapaKTEepPUCTUKHU JIETKO PacCUUTHIBAIOTCS 1O (opmynamM XHWHUMHA-
[Tonsiuexka u Jluttna, kotopeie st cucteMbl M/M/1/c0 ipUHUMAIOT CIETYIONTUN
BHU/I:

g=pll-p) m  L=0lk
rae ( — CpemHsis IJTMHA OYepea B pacCMAaTPUBAEMON CHCTEME,
A — MHTEHCUBHOCTH BXOJIHOTO MTOTOKA IMMAKETOB K pacCMaTpUBAEMOMY KaHaIy,
t — cpeaHsis IIUTEIBLHOCTh 00CTYyKUBaHUs (TIepejauu maKkeTa Mo KaHamy),
p = At — Harpy3Ka OJIHOKaHAJIbHOW CUCTEMBI MAaCCOBOT'O OOCITY>KUBaHUS,
tq - cpenHee BpeMst 00cyKMBaHUs NaKkeTa (BKIIOYast 0KHUIaHUE B OUEPEIN ).

4. ImutanoHHass MOJENb
Mopenupyromas nporpaMma NpeIcTaBiIeHa HAXKE.

;IIPOTPAMMA MOAEJINPOBAHU S PABOTHI MAPHIPYTU3ATOPA (POYTEPA).
; 1 em.B. =1 mkc

interval equ 50 ;HHTEPBAJ MEX/Ty MMaKeTaMH

skor equ 100 ;YCTaHOBKa KaHAJIbHOW cKopocTu, Mout/C

ochmax equ 100 ;MaKCHMaJIbHas JJTHHA OYepeIr

tab  table m1,0,200,30 ;3anectu 3naueHue CUA m1 (Bpems KU3HU TPaH3aKTa)
dlina equ 500 ;JulnHa nepeaBaemoro gfrinf B 6aiitax

tprd  fvariable 8#dlina/skor ;BBIYMCIICHHE BPEMEHH Iepejauu IMaKeTa Mo KaHally

eks  fvariable -log((1+rn&)/1000) ;3kcrioHEHIMATIBHOE paclpeieeHne

generate (interval#v$eks) ;reneparmms OTOKa ITAKETOB.
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test L Q$och,ochmax,otk ;ectb mecra B ouepenu?

queue  och ;Jla. YcraHoBKa makeTa B oUepeb.
seize  kan ;3aHATH KaHalL
depart och ;TIokuHYTH OYepeb
advance (v$tprd#v$eks) ;3amepixarh maker B KaHAJC HA BPEMs €T0 HEPEIadn.
release kan ;OCBOOOIUTE KaHAIL
tabulate tab ;3aduKcupoBaTh coObITHE B TabuIle tab
terminate 1 ;TIOKUHYTh CUCTEMY
otk savevalue ot+,1 ;3aUKCUPOBATh MOTEPIO MaKeTa
terminate 1 ;TIOKUHYTh CUCTEMY

B ncxonHol Bepcun MOJIEIb XapaKTEPU3yeTCsl CIECIYIONUMU TapaMeTPaMHU:

a) Bxoanoit motok nmakeroB A = 20 kllakeTos/c.

B monensx GPSS renepaniyisi HOTOKOB ITaKETOB (TPaH3aKTOB) ONMPECIICTCS
B omieparope generate onepanaoM A Kak HHTEPBaJl MEXIY MOMEHTaMH MOCTYILJIe-
HHUS AKETOB 1y, KOTOPBIHA OACYUTHIBAETCA KAK by = 1/A = 1/ 2%10% = 50 mkc.

B GPSS Bce BpeMeHHbIE HHTEPBAIIBI 33/1aI0TCSI B €UHUIIAX MOJICIHHOTO
BpeMEHU (EMB), a B JaHHOM IIpOrpamMMe 3HauyeHue eMB BbIOpaHo 1 eMB = 1 MKC.
[TosTOMy B mIepBoM oreparope (SKBUBaJIeHT) MeTke interval mpuceoeHo 3HaueHue
50 eMB. DTO 3HaUECHHE UCIIOJIB3YETCA B oneparope generate coBMecTHO ¢ (PyHKIIH-
€1 9KCTIOHEHITNAILHOTO PACIPEICIICHHSI STUX WHTEPBAJIOB.

0) KananbHas ckopocTh 3aJ1aéTca BTOPbIM oniepatopoM. B rcxoaHoM Bapu-
aHTe ycTaHoBJIeHa ckopocTh 100 Mourt/c.

B) B TpeTbeM onepaTope yCcTaHOBIIEH MaKCUMAJIbHO JIOIIyCTUMBIN pazMep
ouepenu makeToB (00bEM OydepHoro HakonuTens). B ucxogHoMm Bapuanrte ycra-
HOBJICHA MaKCUMasbHas AnuHa ouepean — 100 makeTos.

r) B ueTBépTOM onepaTope ycTaHABIMBACTCS CPEAHSIS JIMHA TIepPeIaBacMbIX
akeToB B OaliTax, a B CJIEAYIOIEM OIlepaToOpe B 3aBUCUMOCTH OT 3TOM JIMHBI U
KaHAJBHOHN cKOpocTH SKOI BBIYHCIISIETCS CpeIHEE BpeMs Iepeiayl makeTa mo Ka-
HaJIy B eMB. DTO cpenHee Bpems (MeTka tprd) coBMECTHO C 3KCTIOHEHITUATBHON
(byHKIHEH pacnipeaeeHus UCTIOIb3yeTcs B onepaTope advance mis 3aIepKKu na-
KeTa Ha BpeMs ero nepeaadn mo KaHay.

31ecy He0OXOAMMO OTMETUTH, UTO SKCIIOHEHITMAIBHOE pacpe/IesieHre 10-
MyCKAaEeT MOSIBJICHUE B CEPUH OMBITOB C OECKOHEYHO MaJIOil BEPOATHOCTHIO OECKO-
HEYHO OOJBIIION BETMYHMHEI (B HAIIIEM ClTydae JJIMHBI MTakeTa). PeanbHbie ke Tex-
HOJIOTHH BCETJIa OTPAHUYMBAIOT JJIMHY MAKETOB (KaJpOB) KaKOW-THOO apryMeHTH-
poBanHoO# BenmuuHoi. Hanpumep, B ATM ato 53 Gaiita, B Ethernet — 1500 Gaiit, B
Frame Relay — 4500 6aiit, a B IP-makete Bepcuu IPv4 qinHa makera orpaHHueHa
TOJILKO Pa3MEPOM TOJIsI B 3aT0JIOBKE MMaKeTa, YKa3bIBAIOIIMM Ha €ro JJIUHY. JTO
I0JIE COCTOUT U3 2-X OAMTOB U, CIEI0BATENbHO, IJIMHA [TaKeTa HE MOKET MPEBbI-
cuThb 65535 Gaiir.

B nanHO¥ MozieM pean30BaHO 3KCIOHEHIIMAIbHOE pacipeieieHle JUIMH
MAKETOB 10 ABYM MPHUUHNHAM:

- U1 yripoieHust moenu. CtpemiieHrne npudInu3uTh nporecc GopMUpoBa-
HUS MTAKETOB K peaibHOMY MOTpeOoBaio Obl yuéTa OUeHb MHOTHX (DAKTOPOB, B TOM
YHCIie ¥ TaKUX, KaK Ma4euHbIi XapaKTep MOTOKa MaKeTOB;



- HEBO3MOXXHOCTb COTIOCTABIICHHSI PE3yIbTATOB aHAJTUTUYECKOTO U UMHUTA-
IIMOHHOT'O MOJEJIMPOBAHUS, TaK Kak aHaIUTH4YecKas cuctema M/M/1/00 mpeamnona-
raeT SKCIIOHEHIIMAIBbHOE paclpeielieHue JTUTEIbHOCTH 00CTyKIUBaHUS, a, CIE0-
BaTEJIbHO, U JITIMHBI TTAKETOB.

B T0 >xe Bpems Takoe AOMyIIeHNEe HUCKOJIBKO HE MEIIAET TOCTHKEHUIO OC-
HOBHOI 11eJ1i 1a00paTOpHOU pabOThI — OBIAJEHUE NPUEMAMH U3YUYECHHSI TEIEKOM-
MYHHUKAIIIOHHBIX CUCTEM C TOMOIIBIO aHATMTUYECKIX U UMUTAIIMOHHBIX MOJIEIIEH.

5. JlabopaTopHoe 3agaHue

5.1. OTKpBITH POrpaMMy MOJICIIUPOBAHUS FOULEr.

5.2. 3adpuxcupoBaTh B paboyeil TeTpaaur HCXOTHBIC TTapaMETPhl MOJICTIH:

- BXO/IHOM TOTOK - A = l/interval = 1/50 emB = 1/50*10°%¢c = 20 xITax/c;

- KaHaJIbHAsl CKOPOCTH - SCOr = 100 Out/emB = 100 MOuT/c;

- MaKCHMaJlbHas JuTiHa odepeau — ochmax = 100;

- cpenHss JuirHA nakera - dlina = 500 Gaiit;

- BpeMsl Iepeiadu 1Mo KaHaly MaKeTa CpeIHeH BEeIMYUHBI —
tprd = 8#dlina/skor = 8*500/100 = 40 emB = 40 MKkc.

5.3. Onpenenutb B COOTBETCTBUM C MCXOJHBIMU JTAHHBIMU I1.5.2 pacyE€THBIC
3HAYEHUS JJISl CpeIHEN JUIMHBI OUYepEe U CPEAHETO BPEMEHU 00CTYKUBAHUS
no m. 5.3:

q=p/(1-p) u ty = /A,

rae p — onpenenserca Kak p = Alprg = 20*10%*40*10°%=0.8

5.4. 3anycTuTh MOJIENH U 3a(DUKCUPOBATH OCHOBHBIE PE3YJIbTAThI IIPOrOHA:

-qycIIa MOTEPSHHBIX TAaKEeTOB (BeITUYHHA Ot);

-cpennsis anuHa ouepenu (AVE. CONT);

-cpeanee Bpems oxuganus (AVE. TAIM);

-k03(dunments! ucronb3oBanus kanana (UTIL).

JImuTenbHOCTh MpPOroHa Ha AaHHOM dtane npuHATh paBHord 1000000 Tpan-
3aKTOB.

5.5. ConoctaBuTh pe3yibTaThl, NOJy4eHHBIE MO n. 5.3 u 5.4, T.e.

q 154 qI/IMI/IT 51 tq 51 tqHMI/IT

[Ipu sTOM mIMHA OYEPEAN (uur OMPEAEISETCS HEMOCPEACTBEHHO MO PE3YJib-
taty nporoHa kak AVE. CONT, a mmurensHOCTh OOCTY)KMBAHHS BBIUYUCISETCS
CYMMHPOBAHHEM JITTUTEIHHOCTH OXKHUJIAaHUS U BPEMEHH Tepeiaun 1o KaHamy, T.e.

tgmunr = AVE.TAIM + tyg

HamomHuM, 4TO BBIICNIPUBENEHHAA AHAJIUTHYECKAST MOJEINb MPEAIOIAracT
Hajguyue O0ECKOHEYHOM ouepe, T.e. MPUMEHHMA TOJIbKO TMpu p < 1, UHa4e oue-
penb OyaeT pacTu 0 OSCKOHEUHOCTH M €€ COCTOsSIHME OyJeT HeomnpeaeléHHbIM
(KOHKpeTHee — OHO OyJIeT 3aBUCETh OT MPOAOHKUTENILHOCTH €€ paboThl). B cBsA3M C
ATUM CJICIYIOIIUE TYHKTHI 3aJaHus, MPOBOJMMBIE C YBEJIMYCHHEM Harpy3ku (a,
CJIeI0BaTEIbHO, U 3HAYEHUS P), OYAYT BBHIMOJHSITHCS TOJBKO C UMHUTAITMOHHON MO-
JENbIO.

5.6. Ilpu manpHEHmMX mMoroHax (UKCUpPOBaATh B Tabmwmie | ciemyromue pe-
3yJIbTaThI:

- BEPOSITHOCTh MOTEPHU MAKETOB (Prpor). OnpenensieTcsi Mo OTHOILICHUIO YUcia
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NOTEPSIHHBIX MakeToB (Savevalue ot B oTuéTe) K 00IIEMy YHCIY MOCTYHAIOIIUX B
HarpaBJICHUE IMAKETOB (JUIMHA MPOTOHA, 3a/1aBaeMasi B komane start);

- cpennss pHa ouepenu (AVE CONT);

- cpennee Bpems oxunanus (AVE TIME);

- koa(unmeHTsI ncnosib3oBanus kanana (UTIL).

- BEPOSITHOCTH MPEBBITIICHUS 00IIIET0 BPEMEHH 3aJICPKKU IMAKETOB (OKUTIaHUE
+ mepenada) AOMyCTUMON BETHUUHBI (tron), T.€. Prpes = P(lian > tion). OTa BeposT-
HOCTB OIPEIEIACTCS OPUSHTHPOBOYHO 10 TUCTOIPaMMe M TOYHO - 1o Taduuie tab
B otuére. Hampumep, ecnu tyon = Imc = 1000 emB, TO B mocieaHeM cTosodie taod-
il (%) B ctpoke mHTepBasia B 1000 eMB OyneT ykasaHa J0Jig TTAaKETOB, 00pa-
00TKa KOTOPBIX YIOKHUIACH B tyor.

Tabmura 1

H Bxonausle naHHble BrixoaHble faHHBIE

oMep
OIbITa

A

or

SC

oC
hmax

oT

C
ONT

Tl
ME

U
TIL

peB

1

2

N

5.7. IlpoBecTtu 3 3KCIepUMEHTa JUIsl 3HAYEHUH BXOAHOTO TOTOKa A, 1.25A u
1.5\. lonyctumoe BpeMs 3aJIep>KKU NMPUHSTh PaBHBIM t,o, = 4mMc = 4000 emB. Pe-
3yJbTaThl 3aHECTH B Ta0IUIy 1.

5.8. M3MeHs1s pa3Mep MakCUMaIbHOM odepenn (OChmax) mpu BXogHOM HOTO-
K€ paBHOM 1.5\, ompenenuth BIUSHHUE 3TOW BEIMYMHBI Ha BEPOSITHOCTU Pror U
Pupes. IIpenenbl n3MeHeHuss OChmax BeIOpaTh CaMOCTOSITEIBHO JUIS TONTYyYCHHS
HanOoJIee HATJIAIHBIX 3aBUCUMOCTEN. Pe3ynbpTaThl 3aHecT B Tabmuity 1.

5.9. [Ipu BX0/THOM MOTOKE paBHOM 1.5\ M3MEHEHUEM MPOITYCKHOM CIIOCOOHO-
cTH KaHaioB (omepatop SKOr) m makcumanbHON odepean (OChmax) moOUThCS BbI-
MOJIHEHUS] OCHOBHBIX KaueCTBEHHBIX IMOKa3aTeseld MapmpyTu3aropa Puor U Prpes
(mapametpsl Q0S) Mpu MUHUMAIBHONW KaHAJIBHOUW CKOPOCTH. Benuuuny gomycTtu-
MOI'0 BPEMEHH 33JI€PKKHU MPUHATH paBHOM tyon = 4mc = 4000 emB. 3HaueHUs BEpO-
ATHOCTEN Pror U Prpes B3Th U3 TaOJINILIBI 2 HHAMBUAYAIBHO NO-OpuragHo. Pe3yb-
TaThl 3aHECTHU B TaOIMILy 1.

OOpatuTe BHUMaHUE: MPU YBEIUYEHUH KAHAIBHOW CKOPOCTH YIIYYILAIOTCS
o0a mokasareinsi — BEPOSTHOCTH Pror U Prpes, @ IPU U3MEHEHUU MaKCUMAaJIBHOU
ouepeqr, HapuMep, Mpu €€ YMEHBIIEHUH BEPOSITHOCTh Pror OYAET YBEIMUUBATH-
Csl, @ BEPOATHOCTh Pppes OyzeT ymeHbmaThes. [1oaTOMy Ipu ONTUMH3aLUu CUCTE-
MBI, €CJIH HE YAOBJICTBOPSIOTCS 00a ToOKa3arens, TO YBEIMYMBACTCS KaHaJIbHas
CKOPOCTb, @ €CJIM TOJIBKO OJIMH U3 HUX, TO MPOU3BOJUTCS COOTBETCTBYIOIIAs KOp-
PEKTUPOBKA MAKCUMAJIBHOM ouepeau.




Tabmura 2.

No 1 2 3 4 5 6 7 8
Opwur.
Pror 0 0 0. 0. 0. 0. 0. 0.
01 .01 02 02 03 03 04 04
Pupe 0 0 0. 0. 0. 0. 0. 0.
B 10 11 12 13 14 15 16 17

5.10. IIpousBecTy OLICHKY JOBEPHUTEIBHOIO MUHTEPBAJA JIJIsi BEPOSITHOCTHU TO-
Teph NaKETOB:

rae P — nabmoaeMas oleHKa BEpOSTHOCTH,

N — J[IuTenpbHOCTh MPOTOHA (YHMCIO TPOMYIIEHHBIX CHCTEMOW MaKeTOB-
TPaH3aKTOB),

tpg — K0a(hpunMeHT, 3aBUCAIUI OT JOBEpUTENBbHOMN BeposTHOcTH fB. st f=0,95 Be-
nuunHa tg = 1,96.

5.11. TloBToputh 1m.5.5 (COmOCTaBICHUE PE3YJIHTATOB AHAIUTHYECKOTO U
UMUTAIIMOHHOTO MOJCIUPOBAHUS) MPHU PA3IUYHBIX JTUTEIBHOCTAX IPOTOHOB.
[IpencraButh rpaduuecku Kak M3MEHSIETCS OTHOCUTEJIbHASI MOTPEITHOCTh MO/Ie-
JMPOBAHMS MPU U3MEHEHUH JJTUTEILHOCTH MPOTOHA, T.€. MPEACTaBUThH (HYHKIIUIO
0 (N). OTHOCHTENBHYIO OTPENIHOCTH OMPENETATH M0 PopMyJie:

6 = (Spacq_ SOI‘ILIT) / Spacq

re S — mMpOu3BOJIBHBINA PACCUYNTHIBAEMBIN U H3MEPSIEMBII TTapameTp.

6. Conepxanue oT4yera

6.1. Ilo xkaxoMy MyHKTY 1a00paTOpHOTO 3a/laHusl 3a(UKCUPOBATH BXOJHBIE
Y BBIXOJIHbIE JaHHBIE U 3aHECTH UX B TAOJIMILY.

6.2. [To nm. 5.7, 5.8 u 5.11 pe3ynbTaThl SKCIEPUMEHTOB MPEACTABUTH rpadu-
YECKHU.

6.3. Ilo n. 5.9 3apucoBarh TUCTOTPaMMy M YKa3aTh Ha HEW 3HAUYEHUE JIOIY-
CTUMOI'O BPEMEHHU 3aIEPKKHU Lo

7. KOHTpOJIbHBIE BOIPOCHI

7.1. Kakue (axTopbl MOAETUPYyEeMON CHUCTEMBI BIUSIOT Ha (DYHKIIMOHUPOBA-
HUE MapIIpyTH3aTOpa U KaKuM o0pazom?

7.2. Kakue OTKIMKU MOJICIUPYIOLIEH CUCTEMbI XapaKTepU3yIOT KauecTBO pa-
0oTbI cuctembl (Q0S)?

7.3. Kak mpou3BOUTCSI ONTUMU3AIUS CUCTEMBI 110 TpeOyeMOi CKOpOCTH Ka-
Hajia 1 MaKCUMAaJIbHOW JIJTUHBI OUepeIu 1)1l BBITIOJIHEHUS TapameTpoB Q0S?
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