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JlabopaTopHoe 3aHsiTHE
HccnenoBanre MapiipyTru3aTopa CETM KOMMYTAIIUU ITAKETOB
MCTOAaAMHU UMUTAITUMOHHOI'O MOACINPOBAHUA

1. Ileas paGoTHI:

1.1. OcBouTh NprEMBbI U3yUeHHs PParMEHTOB CETH KOMMYTAIIMH ITaKETOB Ha
IIPUMEPE UCCIEIOBAHNS MapIIPyTU3aTOPA METOJAMH UMUTAIHOHHOT'O MOJIEIIN-
poBaHus.

1.2. OcBouTh CIOCOOBI U3MEHEHUS TTAPaMETPOB MAPIIPYyTU3AaTOPa (BXOAHBIE TTO-
TOKH, KaHAJIBHBIE CKOPOCTH, JIOITyCTUMBIC JITMHBI OYepeIeH U 1p.) sl yIOBIIe-
TBOpEHMs TPeOOBaHUH K CHCTEME 10 KadecTBy oocayxuBanus (QO0S) mpwu 3a-
JTAHHBIX TTapaMeTpax BXOJAIINX MOTOKOB MAKETOB.

1.3. OcBouTh CIOCOOBI TOCTPOEHUSI OCHOBHBIX (DYHKITMOHAIBHBIX 3aBUCUMO-
CTell (parMEHTOB CETH M COTIOCTABJICHHUS ITHUX 3aBUCHMOCTEH C pe3ysbTaTamu
AHATMTHYECKOTO MOJICITHPOBAHUSI.

3ameuanue. BrinonHenue naHHOM paOOThl TpeOyeT ONMpeaesiEHHBIX HaBBIKOB
B padote ¢ cucremoit moaenupoBanus GPSS (General Purpose Simulation System)
— oO1mereneBas cucTeMa MOJCIMPOBAHUS CIOXKHBIX cucteM. [losToMy, mpu BbI-
MOJIHEHUH ATOM paboThl HEOOXOJAMMO B KAUECTBE CIPABOYHBIX CBEICHHUM IMOJIbH30-
BaThCs MaTtepuanamu [ 1,2].

2. OOBEKT UCCIIEIOBAHMS.

CxeMma HcCIeyeMoro MapipyTu3aTopa npe/cTaBieHa Ha pucyHke 1.

1 MapuIpyTu3aTop MapuI-Top
I ouepenb KaHaJ CBSI3U i

n N

J —

Pucynok 1. Cxema uccneayemMoro MapuipyTu3aropa

B unTepecyromieit Hac yactu paboTa MapmpyTH3aTOpa MPOUCXOUT CIEIYIO-
UM 00pa3oM:

- BC€ BXOJSIIME W3 PA3JIMYHBIX HAMPABICHUW IMAKEThl MOCTYMAIOT B LIECH-
TpaJIbHBIN TIporieccop (WM CHEIMATM3UPOBAHHBINA MPOIIECCOP BBHIOOpA MYTH), KO-
TOPBIN BBIOMpAET KaHaJ (HaIpaBJICHNUE) JaTbHEHUIIICH epeaadn MmakeTa;

- €CJIM KaHaJl CBO0O/IEH, TO OH HEMEIJICHHO MIPUCTYMAET K Mepeiaue MmaKera;

- €CJIM KaHaJl 3aHsiT, TO MaKeT yCTaHABJIMBAETCA B COOTBETCTBYIOIIYIO OdYe-
penb 1 OyAeT mepead no Mepe 0CBOOOXKACHHUS KaHaa.
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B Teopun Ttenerpaduka Takoil BuA 0OCITYKMBaHUS KJIacCU(UIUPYETCS Kak
o0CIIy’)KMBaHHE C HE SIBHBIMU IOTEPSAMH, a KOHKPETHEE — 00CIIy>)KMBaHHE C odepe-
JSIMU.

OCHOBHBIMM XapaKTEPUCTUKAMH OMPEAEIAIOIINMH Ka4eCTBO (PYHKIIMOHUPO-
BaHMs CETEW Mepeaadyn JaHHBIX, KaK U BOOOIIE JIFOObIX CeTeld ¢ KOMMYyTaluel na-
KETOB, SIBJIIFOTCSA JUIMTEIBHOCTH 33JIEPKEK MAKETOB, BKIIIOYAs! JUKUTTED, U BEPOST-
HOCTH ITOTEPH NAKETOB. MICTOUHMKAaMM 3a1€pKEK U MIOTEPD SABJISAIOTCS y3Jbl KOM-
MyTalMH (MapIpyTU3aTOPbl U KOMMYTATOPbI) U KaHAJbI CBA3H, Y€pE3 KOTOPbIE
9TH NAKEThI nepenarorcs. Kaxaplid y3es uiim KaHaj, BCTpEYaromuecs Ha Iy TH PO
JBU>KEHUS ITAKETA, BHOCAT CBOIO JOJIIO B OTH XapPAKTEPUCTUKH.

Huxe npuBoaaTCs METOOUKHA ONPEIEIECHUS OCHOBHBIX BEPOATHOCTHO-
BPEMEHHBIX XapaKTEPUCTUK MapIIPyTU3aTOPA € IOMOIIBIO AHAIUTHYECKOU U NMH-
TAIlMOHHOMN MOJieJIeH.

3. AHanuTtuyeckast MOJEIb

B03MOXHOCTH aHATUTHYECKOTO MOJCIMPOBAHUSA, KaK MPaBWIIO, OoJjiee orpa-
HUYCHBI 110 CPAaBHCHHUIO C MMUTAIMOHHBIM, TTI0O3TOMY B JIaHHOHW JTabOpaTOpHOU pa-
00Te€ MBI OTPAaHUYUMCSI PACUETOM TOJIBKO JBYX XapaKTEPHUCTHK: CPEAHSS JJIUHA
ouepelr MAaKeTOB U CpefHee BpeMsl OOCIyKMBaHUS MaKeTa MapIiIpyTU3aTOpOM,
KOTOPOE€ COCTOUT U3 BPEMEHH OKUJIaHUs OOCTYKMBAaHUS U BPEMEHHU Mepeladyul Ta-
KeTa 1o kaHany. [Ipu 3ToM B 006enx mMonensx (aHATMTUYECKON M UMHUTAIIMOHHON)
paccMartpuBaercs 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).

OTH XapakTEPUCTHKU JIETKO PACCUMTHIBAIOTCS 10 (opmyrnam XWHYHHA-
[Tonsiuexka u Jluttna, kotopeie st cucteMbl M/M/1/c0 ipUHUMAIOT CIETYIOUTUN
BH/I:

g=pll-p) m =0k
rae ( — CpemHsisl IJTMHA OYepe B pacCMAaTPUBAEMON CHCTEME,
A — MHTEHCUBHOCTh BXOJITHOTO TIOTOKA ITAKETOB K paccCMaTpUBacMOMY KaHAITY,
t — cpenHsis IIUTENbHOCTh 00CTyKUBaHUS (TIepelauu MaKeTa Mo KaHaiy),
p = At — Harpy3Ka 0JIHOKaHAJIbHOW CUCTEMBI MAaCCOBOT'O OOCITY>KUBaHHUS,
tq - cpenHee BpeMst 00cyKMBaHUs NakeTa (BKIOYast 0KHUIaHUE B OUEPEIN ).

4. ImuTaninondas MoJeb
Moaenupyromas nporpaMmma MpeacTaBiIeHa HAKE.

;IIPOTPAMMA MOAEJIMPOBAHU S PABOTHI MAPIIPYTU3ATOPA (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 nepeaaBaemoro 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) ;reneparus MOTOKa TAKETOB.
test L  Q%och,ochmax,otk ;ects mMecra B ouepenu?

queue  och ;Jla. YcraHoBKa makera B o4epeb.
seize  kan ;3aHATH KaHall.
depart och ;TIOKUHYTB O4Yepeb
advance (v$tprd#v$eks) ;3amepxkarh makeT B KaHalie HA BPEMs €ro0 Mepeiavu.
release kan ;OcBOOOIUTE KaHAIL.
tabulate tab ;3adukcupoBarh coObITHE B Tabmile tab
terminate 1 ;TIOKHHYTh CUCTEMY
otk savevalue ot+,1 ;3aUKCUpPOBATh MOTEPIO MAKETa
terminate 1 ;TIOKUHYTh CUCTEMY

B ncxoaHol Bepcuu MOJIeNb XapaKTepU3yeTcs CIASAYIONINMHE MapaMeTpaMu:

a) Bxomnoit motok makeroB A = 20 xllakeTos/c.

B monensx GPSS renepanusi TOTOKOB MaKeTOB (TPaH3aKTOB) OMPEICIIACTCS
B orepaTope generate onepanaoM A Kak MHTEPBAJI MEXIy MOMEHTaMH TOCTYTLIe-
HUS TIAKETOB typr, KOTOPBIN MOACYUTHIBAETCS KaK by = 1/A = 1/ 2*%10% = 50 Mxc.

B GPSS Bce BpeMeHHbIE HHTEPBAJIbI 33/1aI0TCS B €MHUIIAX MOJICIIBHOTO
BpeMeHU (€MB), a B IaHHOM IIporpamMme 3HadyeHue eMB BbIOpaHo 1 emMB = 1 MKcC.
[TosToMy B mepBoM oreparope (IKBUBAJICHT) MeTKe interval mprcBoeHo 3HaYCHUE
50 emB. DTO 3HaYEHHE UCIIOJIB3YETCS B onepaTope generate coBMecTHO ¢ QyHKIH-
€11 SKCIIOHEHIIMAJIBHOTO PaCIpeIeICHHsI STUX HHTEPBAJIOB.

0) KananpHas ckopocThb 3a/1a€Tcsi BTOPBIM oniepatopoM. B ncxonnom Bapu-
aHTe ycTaHoBJeHa ckopocTh 100 Mout/c.

B) B TpeTheM omepaTope ycTaHOBIIEH MaKCUMAIBHO JOMYCTUMBIN pa3Mep
ouepenu naketoB (00bEM OydepHoro Hakonuresns). B ucxoqnom BapuanTe ycra-
HOBJICHA MaKCUMasbHas AnuHa ouepeau — 100 nakeTos.

r) B ueTBEpTOM OMEparope ycTaHaBIMBAETCS CPEIHSS AJIMHA TIepeaaBacMbIX
nakeToB B 0aliTax, a B CJICAYIOIIEM OTepaTope B 3aBUCUMOCTH OT 3TOU JITMHBI U
KaHAJIBHOM CKOPOCTH SKOI BBIYHCIISICTCS CpeHEE BpeMsl IepeIauu MaKeTa 1o Ka-
HaJTy B eMB. DTO cpeiHee BpeMs (MeTka tprd) coBMecTHO C 9KCITOHEHITHATBHOM
byHKIHEH pacnpeaeacHHs CIIOIb3yeTcs B onepaTope advance s 3a1epikku ma-
KeTa Ha BpeMsl €ro Mepeavu 1Mo KaHauy.

31ech HE0OXOAMMO OTMETUTH, UTO SKCIIOHEHIMAIBHOE pacipeesIeHue 10-
IIyCKaeT MOSIBJICHUE B CEPUU ONBITOB C OECKOHEUHO MaJIOM BEPOSITHOCTBIO OECKO-
HEYHO OOJIBIIION BEIMUYMHEI (B HAILIEM ClTydae JUIMHbBI TTakeTa). PeanbHbIe ke TeX-
HOJIOTMH BCErJla OTPAaHUYMBAIOT JJIMHY MAKeTOB (KaJpOB) KaKOW-TUOO apryMeHTHU-
poBaHHoI BenmunHON. Hanpumep, B ATM a3to 53 6Gaiita, B Ethernet — 1500 Gaiir, B
Frame Relay — 4500 6aiit, a B IP-makete Bepcuu IPv4 myinHa nakera orpaHuueHa
TOJILKO Pa3MEPOM TIOJsI B 3aT0JIOBKE MMaKeTa, yKa3bIBAIOIINM Ha €ro JJIMHY. JTO
TI0JIE COCTOMT U3 2-X OAMTOB U, CIIEAOBATENBHO, IJTMHA MTaKeTa HE MOXKET MPEBHI-
cUTh 65535 OGailr.

B nanHO# MoenH peann30BaHO SKCTIOHEHITMATBHOE paclpeie]ICHIE JUTHH
MaKeTOB IO ABYM MPUYHUHAM:

- Ui ynpoiieHus Moaenu. CTpeMieHue npuoIu3uTh nporecc GopMupoBa-
HUS TTAKETOB K peabHOMY MOTpeOoBasio Obl yuéTa OueHb MHOTHX (DaKTOPOB, B TOM
YHUCJIe U TaKUX, KaK TTAY€UHbIN XapaKTep MOTOKA MaKeTOB;



- HEBO3MOXXHOCTb COTIOCTABIICHHSI PE3yIbTATOB aHAJTUTUYECKOTO U UMHUTA-
IIMOHHOT'O MOJICJIMPOBAHUS, TaK KaK aHAIMTHUecKas cucrema M/M/1/c0 mpeanona-
raeT SKCIIOHEHIIMAIBHOE paclpeielieHrue AIUTEeIbHOCTH 00CTy)KMBaHuUs, a, CIIE0-
BaTEJIbHO, U JITIMHBI TTAKETOB.

B T0 >xe Bpems Takoe AOMyIIeHNEe HUCKOJIBKO HE MEIIAET TOCTHKEHUIO OC-
HOBHO 11eJ1i 1a00paTOpHOIl pabOTHI — OBJIAJIEHUE NPUEMAMU U3YUYECHHS TEIEKOM-
MYHHKAIIIOHHBIX CUCTEM C MTOMOIIHI0 aHAIMTUYECKIX U UMUTALIMOHHBIX MOJIEJICH.

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 xIlax/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. Omnpenenutb B COOTBETCTBUU C UCXOAHBIMU JAHHBIMU 1.5.2 pacuéTHbIC
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! ucmonb3oBanus kanana (UTIL).

JImuTeNnbHOCTh MPOroHa Ha AaHHOM dTtane npuHATh paBHoM 1000000 TpaH-
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 cBs3M 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:

- BEpPOSITHOCTh MOTEPHU MAKETOB (Pror). OnpenesieTcsi 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 oxuaanus (AVE TIME);

- koa(unmeHTsI ncnosib3oBanus kanana (UTIL).

- BEPOSITHOCTH MPEBBITIICHUS 00IIIET0 BPEMEHH 33JICPKKHU MaKETOB (OKUIaHUE
+ mepenada) AOMyCTUMON BETHUUHBI (tron), T.€. Prpes = P(lian > tion). OTa BeposT-
HOCTB OIPENIEIACTCS OPUSHTHPOBOYHO 10 TUCTOIPAMME M TOYHO - 110 Tadmie tab
B otuére. Hanpumep, ecnu t,on = 1mMc = 1000 emB, TO B mocieanem crosdue Tad-
il (%) B ctpoke mHTepBasia B 1000 eMB OyneT ykasaHa J0Jig TTAaKETOB, 00pa-
00TKa KOTOPBIX YIOKHUIACH B tyor.

Tabmura 1

H Bxonausle naHHble BrixoaHble JaHHBIE

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-
Ke paBHOM 1.5\, ompenenuth BIUSHHUE 3TOW BEIMYMHBI Ha BEPOSTHOCTU 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 KaHaoB (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 YBEIWYECHUU KAHAJIBHOW CKOPOCTH YIIYyYILAIOTCS
00a mokasarenss — BEPOATHOCTH Puor M Prpes, @ TIPU U3MEHEHUH MaKCUMAaJIbHON
ouepeqr, HapuMep, Mpu €€ YMEHBIIEHUH BEPOSITHOCTh Pror OYAET YBEIMUUBATH-
Csl, @ BEPOATHOCTh Pppes OyeT yMeHbmaThes. [loaTOMy Npu onTUMHU3aLMU CHCTE-
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. IIpousBecTr OLIEHKY JOBEPUTEILHOIO MHTEPBaiA ISl BEPOSTHOCTH IO-
Teph NaKETOB:

rine P — HaOmoaemast OLeHKa BEpOSITHOCTH,

N — J[JIMTEThHOCTh MPOTOHA (YMCIO NPONYIIEHHBIX CHUCTEMOW MaKeTOB-
TpPaH3aKTOB),

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

5.11. IloBTopuTh 1m.5.5 (comocTaBiI€HHE PE3YJIBTATOB AHAIMTHYECKOTO M
UMUTAMOHHOTO MOJEIMPOBAHUA) IPU PA3JIMYHBIX JJIUTEIBHOCTAX IPOTOHOB.
[IpencraBuTh rpaduueck Kak M3MEHSIETCS OTHOCUTEIbHAS MOTPEUIHOCTh MO/Ie-
JMPOBAHMS PU U3MEHEHUU JJTUTEIbHOCTH MPOTOHA, T.€. MPEACTABUThH (PYHKIIUIO
0 (N). OTHOCHTENBHYIO MOTPENTHOCTh OMPEACIIAThH O PopMyIIe:

8 = (Spacq_ SOI‘ILIT) / Spacq

rae S — MPOU3BOJIBHBIN PACCUNTHIBAEMBIN WIIM U3MEPSIEMbBIN MapameTp.

6. ConepsxkaHue oTyera

6.1. Ilo kaxx10My MyHKTY J1a00paTOpPHOTO 3a7aHusl 3a(UKCUPOBATH BXOIHBIC
Y BBIXOJHBIC TAHHBIC W 3aHECTH X B TaOJHILY.

6.2. [To nm. 5.7, 5.8 u 5.11 pe3ynbTarhl IKCIIEPUMEHTOB MPEJACTaBUTH rpadu-
YECKHU.

6.3. Ilo 0. 5.9 3apucoBarb rUCTOTPaMMy M yKa3aTh Ha HEWl 3HAUEHUE JIOMY-
CTUMOI'0 BPEMEHHU 3aAEPKKHU L.

7. KOHTpOJIBHBIE BOIPOCHI

7.1. Kakue (akTopbl MOAETMpPYyEeMON CUCTEMBI BIUAIOT Ha (DYHKIIMOHUPOBA-
HUE MaplIpyTU3aTOpa U KaKuM o0pazom?

7.2. Kakue OTKIMKU MOJICIUPYIOLIEH CUCTEMbI XapaKTepU3yIOT KauecTBO pa-
00ThI cuctembl (Q0S)?

7.3. Kak mpou3BOAUTCS ONTUMM3AIUS CUCTEMBI 110 TPeOyeMOl CKOPOCTH Ka-
Hajla 1 MaKCUMAaJIbHOW JIJTMHBI OUepeI JJI BRITIOJIHEHHS TapaMmeTpoB Q0S?
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