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Ipenncnosue

Pomp CexTopa pagMoCBs3M 3aKIIOYAaeTCs B OO0CCIIEYEHHH pPALNHMOHAIBHOTO, CIIPABEIUITHBOTO, 3(PQPEKTHBHOTO U
9KOHOMHYHOTO HCIOJIb30BaHUS PaAMOYaCTOTHOTO CIIEKTPa BCEMH CIY)KOAMH DPAJHMOCBSA3M, BKIIOYAs CITyTHHKOBBIC
CIIy)KOBI, W TPOBEACHHM B HEOTPAaHMYCHHOM YAacCTOTHOM JHWAIla30HE HCCICIOBAaHUM, HAa OCHOBAaHHH KOTOPBIX
npuHUMAaroTcs PexomeHnanuy.

BcemupHBIe 1 peTHOHATBHBIE KOHPEPEHIINH PaIHOCBSI3U U accaMOIIen paJroCBsI3H IPH HOIJIEPIKKE HCCIIET0BATENBCKIX
KOMHMCCHH BBIIOJIHSIOT PErjaMEeHTapHYI0 M NOJIUTHYeCKyIo GyHKunu CeKkTopa paanocBs3y.

[HosmTHKa B 00;1aCTH NIPaB HHTEJLIEKTYaJIbHOH codcTBeHHOCTH (ITUC)

ITonutuka MCD-R B o6mactu IIMC wu3maraercs B oOmieii matentHoii moinutuke MCO-T/MCO-R/MCO/MDOK,
ynomuHaemoit B Ilpumoxkenmm 1 k Pesomormmm MCDO-R 1. ®opMmel, KOTOphle BiafeibllaM IATEHTOB CIEIyeT
HCIIOIhb30BaTh AJIS IPEACTABICHUS TATCHTHBIX 3asBJICHUN U ACKIAPAIHii O TUIIEH3UPOBAHHH, TPEACTABICHBI IO aJpecy:
http://www.itu.int/ITU-R/go/patents/en, rae Takke coziepkarcss PyKOBOJIIME MPHHIMIBI 110 BBITOIHEHHIO 0O0IICH
nateHTHON momuTukd MCO-T/MC3-R/MCO/MOK u 6a3a maHHBIX naTeHTHOH nHpopMmarmu MCI-R.

Cepun OtueTroB MCI-R

(TIlpencrasnens! Takxke B OHIARHOBOW (opme 1o aapecy: http://www.itu.int/publ/R-REP/en.)

Cepus HaszBanue

BO CryTHHKOBOE paJiiOBeLIaHNue

BR 3anuch A7 NPOU3BOJACTBA, apXUBUPOBAHHS M BOCIIPOU3BEICHUS; TNICHKH IJIsl TEICBHICHUS

BS PannoBemarenbHas ciryx0a (3ByKoBas)

BT PanmoBemarensHas ciyx0a (TelleBU3HOHHAS)

F dukcupoBaHHas ciyxoa

M [MoxBWXHEIE CITYKOBI, CiTyxk0a paanoonpeneaeHus, JFOOUTENbCKast CIIy)K0a 1 OTHOCSIIHECS K HUM
CITyTHUKOBBIE CITYKOBI

P PacnipocTpaHeHue pagroBoIH

RA PanpnoactpoHomust

RS CucTeMBbl JUCTAHIIMOHHOTO 30HIHUPOBAHUS

S @duxcupoBaHHAsI CIIyTHHKOBAs CITyK0a

SA KocMmuveckue MpUMEHEHHsT 1 METEOPOJIOTHS

SF CoBMeCTHOE MCIIOJIb30BAHUE YaCTOT U KOOPIUHAIMS MEXKITY CUCTeMaMH (PUKCUPOBAHHON

CIIyTHUKOBOI1 CI1y>KObI U (PUKCUPOBAHHOM CITyKOBI

SM YnpasiieHue HCIOJIb30BAHHEM CIIEKTPA

Ilpumeuanue. — Hacmoswuii Omuem MCI-R ymsepoicoen na anenutickom asvike Hcciedosamensckotl
Komuccuell 8 COomeemcmeuu ¢ npoyedypou, usnoxcenrnou 6 Pesonoyuu MCO-R 1.

Onexmponnas nyoauxayus
XKenera, 2017 r.

© ITU 2017

Bce mpaBa coxpanensl. Hu oj1Ha n3 yacTelt TaHHOM MyOIMKaIlUU He MOXKET OBITh BOCTIPOM3BEACHA C MOMOIIBIO KAKUX OBI
TO HH OBLIO CpPeCTB 0e3 MpeBapUTEIHLHOTO MUCEMEHHOTO paspentenns MCD.
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OTUET MC3-R SM.2256-1"

I/I3MepeHI/Iﬂ N OLICHKA 3aHATOCTH CIICKTPa
(2012-2016)

Pe3lome

N3mepenre u aHanu3 3aHATOCTH CIEKTPa B COBPEMEHHBIX panuodacToTHbIX (PY) cpemax ¢ mocTosHHO
BO3PacTaOIIEH TUIOTHOCTHIO MU(POBBIX CHCTEM U IMOJOC YaCTOT, COBMECTHO HCIIOJIB3YEMbIX Pa3THUYHBIMU
ciry>k0aMu paguoCBs3H, CTAHOBUTCS BCe OoJiee CII0KHOM M aKTyalbHOI 3a1a4eil U1l ciry»K0 paarnoOKOHTPOIIS.
Ha ocnHoBe Pexomenmammii MCDO-R SM.1880, MCD-R SM.1809 wm wunHbpopmManuu, NpUBEICHHOH B
CnpaBouynnke MCD mo KOHTPOJTIO 32 UCTIOIb30BAaHUEM CIIEKTPa, u3naHnHoM B 2011 roay, B HacTosmiem OtyeTe
MIPEACTABICHO 3HAYMTEIRHO OoJiee TOAPOOHO pPacCMATPUBAIOTCS PA3IMYHBIC IOIXOIOB K H3MEPEHHUIO
3aHATOCTH CIEKTpPa, CBI3aHHBIE C HUIMH BO3MOJKHBIE TIPOOJIEMBI U Iy TH UX PEIICHUSI.

COIEPXXAHUE

Cmp.

1 BBEICHHEC. ...ttt 4
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24 S3OHA FBMEPEHITI .....veeuveeviestiestee et eteesteesbeesheesseesabessbe e be e st e e st e e sb e e ehneenbeenbeesbeesbeesnnesnneennas 5
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2.6 THUITHIHOE BPEMS H3MEPEHHUS (TM) 1vvvrrrereieieeiesiesiesensiesesiesteseesseeeeeessessessesseseesseneesens 6
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2.9 BPEMST BAHATOCTH (TO) 1veveverienieriereaiistesiesteseeseeseeseesessestesiestesee e seeseenesseesessesteseesseeenens 6
2.10  BpeMst HHTEIPHPOBAHUS (T1) c.vereereiririiriiriiniesieiesiesissesestesiesteseeseeseesessessesseseessessessenseneas 6
211 MakcumanbHOe KOTHYECTBO KAHAIOB (NCh) .iivviieiiiiiiiiie ettt 7
212  TIpOMOIIKHUTEITBHOCTD TIEPEIMAUI ... ccuveeuveerereaureasseeseesteesaeessnesssesnseesseesseessessssessneansesnseeses 7
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B 2018 romy l-s HccnenoBarenbCkas KOMHUCCHS 10 PAamdOCBA3M BHECA IOMPABKH PEIaKIIMOHHOTO XapakTepa
B HacTosIyro PekomeHnanmro B cootBeTcTBUH ¢ Pesomomueit MC3-R 1.
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BBenenune

Bospacraromas WHTEHCHBHOCTH HCITONIB30BAHUS PAIHOCBA3HM MPHUBOIUT K TOMY, YTO pa3MeIIeHHe BCeX
MOJIb30BaTeNIel B OTpaHMYEHHOM 00BheMe MMEFOIIErocsl CIeKTpa CTAHOBHUTCS BCe 0OJiee CIOKHOW 3a/adeil.
HekoTophie moJ1ockl 4acToT yiKe MeperpyKeHbl B HECKOJIBKO pa3, U OTBETCTBESHHBIM JIMIIAM, 3aHUMAFOIIIAMCS
YIpaBIeHHEM HCIIOIB30BaHUS CIIEKTPa, BCE darie HeoOxoauma wHpopMarus o (pakTHIeCKOr 3aHATOCTH B
OTIPE/IETICHHBIX MOJI0CAX YaCTOT.

[Ipu pa3pabotke HacTosimero Otyera ObIITM NPUHATH BO BHUMaHHE TPUBEICHHBIC HIDKE JOKyMeHTsl MCD,
KacaroIluecs 3aHATOCTH CIEKTpa.

Bompoc MCH-R 233/1

Hannsrit Borrpoc, moxusateiii B 2007 roxy, TpeOyeT MpoBeIeHUs HCCIeIOBAaHI METOA0B N3MEPEHUS,
OIICHKH ¥ TIPEICTABICHUS PE3yJIbTaTOB H3MEPEHHMN 3aHSITOCTH YaCTOTHBIX KAHAJIOB M MOJIOC.

Pexomennmanus MCD-R SM.1880

B nmanHol PexoMmeHmaliu ONHUCHIBAIOTCS Pa3JINYHBIC ACIICKTBhI, KOTOPLIC CICAYCT YYUTBIBATH IIPU
IIPOBEACHUN I/ISMCpeHI/Iﬁ 3aHATOCTH, a TAK)XKC ITOKa3aHbI CITOCOOBI NpPEaACTaBJICHUA PE3YILTATOB.

Pexomenmamua MCO-R SM.1809

B nannoit Pexomenpmanmu ompezensercss oOmwmii ¢opMaTr AaHHBIX TSI PE3YIhTaTOB HM3MEPEHHS
3aHATOCTH KaHaJIOB, KOTOpBII\/'I IMMO3BOJILICT aAMUHUCTPpALIUAM OOMEHUBATLECI JITUMH JaHHBbIMH,
UCTIONIB3YSl pa3iWYHbIe amnmapaTHble M MPOrpaMMHBIE CPEICTBA MpPU MPOBENCHUU (PAKTHYCCKUX
U3MEPEHU.

CripaBOYHUK 110 KOHTPOJTIO 32 UCIOIh30BaHMEM CIIeKTpa, riaaBa 4.10

B nmannom CnpaBounuke u3manus 2011 roma kparko chopMyiIHpOBaHB METOABI W3MEpPEHHI,
1o JpoOHO OTMCAaHHBIC B BBILIEYKa3aHHBIX PekoMeHaanusx.

OnHako Hamuyue Ccleayromux (akTopoB Bce Oolee 3aTpyAHSACT H3MEPEHHE 3aHATOCTH CIEKTpa U
MPEeJCTaBICHUE PEe3yJIbTATOB B TAKOM BHJE, YTOOBI JTUIIA, 3aHUMAIOIIMECS YIPABICHUEM HCIIOIh30BAHUS
CIIEKTpa, MOIJIM 0€3 Tpy/a MOJIyYuTh HEOOXO0IUMY0 HH()OPMAIIHIO.

Camoopranu3yoomuecs CUICTEMbl PaAnOCBS3H

Hekotopble M3 COBpEMEHHBIX CHUCTEM pPaJUOCBA3M HE HMEIOT €IWHOW W/WiM (PUKCHPOBaHHOU
paboueil wacToTel. BMecTOo 3TOro OHM CHOCOOHBI OTCJIEXKHBATH TEKYIIYIO 3aHATOCTb BHYTPH
OIIpeJIeJIEHHOM TOJIOCH! YacTOT M aBTOMAaTH4ECKU BBIOMPATh YaCTOTY, KOTOpasi CBOOOHA B TaHHBIH
MOMeHT. Bo Bpems cienyromiero oOpaiieHHs K CIEKTpy JJIsl JaHHOTO YCTpOicTBa BBIOpaHHAs
yacToTa MOXeT oTiauuaTbead. OAHUM U3 NPUMEPOB MOAOOHOrO Mpolecca SBISETCS CHCTEMa
nepcoHanbHoi Tenedonunoit csazu DECT.

CucTeMbl paguocBsi3u ¢ OBICTPOH MEPECTPOHKON YaCTOTHI

HexoTtopsie cucTeMbl pagrocBs3u ciocoOHbI OBICTPO U3MEHSTh YaCTOTY Ha OCHOBE (PMKCHPOBAHHOM
WM Aa)Ke THOKOW CXeMBI, KOTOpas IJIsl CHCTEMBI U3MEPEHHS 3aHATOCTH MPECTABISAETCS CITyYailiHOM.
OpHuM ©3 npuMepoB siBiseTcst TexHojdorus Bluetooth. OOmenpunsThIe CHCTEMBI HW3MEPEHUS
3aHATOCTH OOBIYHO HE 00]aJar0T JOCTATOYHOM CKOPOCTBIO AJISl 3axBaTa Ka)KJOro KOPOTKOTO
UMITYJIbCa U MOTYT CUHTATh 3aHATOW LENYIO MOJIOCY YacTOT, B TO BpeMs KaKk B Hell paboTaeT JIHIIb
OJIHA aKTHUBHAsI CTAHLIMSL.

NmnynbcHble (MakeTHbIE) U(POBLIE CHCTEMBI

HudpoBeie cucTeMbl, B KOTOPHIX HCHONB3YIOTCA METOABl MHOTOCTAaHIIMOHHOTO JOCTyIa C
BpEMEHHBIM paszzaeneHrneM kaHanoB (MJZIBP), kak mpaBuio, mepenaioT CHUTHANBI B BUZE MaKETOB.
Jaxe ecnu cuctemMa M3MepeHUs 3aHATOCTH O00IaaeT TOCTATOUYHBIM OBICTPOACHCTBUEM /IS 3aXBaTa
Ka)XJIOT0 IIaKeTa B OTJEIbHOCTHU, BCE K€ BO3HUKAET BOIIPOC OTHOCUTEIIBLHO OINPECIICHUS 3aHATOCTH
B JJAHHOM CJIy4ae: CIEIYET JIM CUUTATh 3aHATON YacTOTY TOJBKO IOTOMY, YTO MCIOJIB3YETCA OJIMH
BpPEMEHHON WHTEpBaJl, JIM0O MOXXHO YTBEPXKJAaTh, YTO MPOMEXYTOK BPEMEHH MEXIy MaKeTaMH
"cBoOOIEH"?
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M ITomocer wactoT pa3HHqHOﬁ IMUPUHBI, COBMCCTHO HCIIOJIb3YEMBIC ITOJIE30BaATCIIAMU

B HekoTOphIX MOJIOCAX YAaCTOT COCYIISCTBYIOIIUE CHUCTEMBI MOTYT MMETh COBEPIICHHO Pa3HYIO
NIMPUHY U pa3HoC KaHanoB. OIHUM M3 MPUMEPOB SIBISETCS paJuOBeINaTeNibHas monoca YBUY,
KOTOpasi MOXET HCIIOIb30BaThCS TEIEBU3MOHHBIMHU TepeaTinkaMi ¢ MHUpUHON KaHaima 8 Ml u
OectipoBogHBIME MHKpOodOHaAMU C pa3sHocoM KaHaimoB 25 kIm. Ilpm mpoBemeHMM W3MEpeHHH
3aHATOCTHU C paspenieHneM 8 MI'TT MOKHO OOHapyXUTh 3aHAThIC TB-kaHabl, OHAKO PACIO3HATH
OecripoBoHBIE MUKPO(MOHBI, 3aHUMAIOIIME JIUINb CerMeHT TB-kaHama, B JaHHOM clyd4ae
HEBO3MOXKHO. Ecim BRIOTHATL M3MEpEeHHE Ha OCHOBE pa3Hoca kaHamoB 25 kl'm, To TB-mepenaua
OyJIeT BBITIISAACTh KaK CEPHs CMEXHBIX, TIOJTHOCTHIO 3aHATHIX KaHAJIOB OECIIPOBOTHBIX MUKPO(OHOB.

B nHacrosmem Otuere Ooiee HOI[pO6HO OIMUCBIBAKOTCA PA3JIMYHBIC aCIICKThI U3MEPCHUS U aHAJIM3a 3aHATOCTU
CIICKTPa, a TAK)KE pacCMaTprUBarOTCs aClI€KThI, YIIOMAHYTBIC BBIIC.

2 TepMuHbBI U onpeeSIeHust

21 Pecypc cnekTpa

[onsTreMm "pecypc criektpa" 0003HadaeTCsl 00beM UMEOIIETOCs B PACTIOPSDKEHUH CIIEKTPa, BEIPAYKCHHBIN B
KOHTEKCTE MPOCTPaHCTBA (HAIpUMeEp, MECTONOJOKEHHE, 30Ha OOCITYyKWBaHHS), BPEMEHH M KOJIWYECTBA
KaHaJIOB (B [10JIOCE YAaCTOT, Pa3/eIEHHOM Ha KaHaJbl), K KOTOPOMY MOTYT UMETh JIOCTYII BCE II0JIb30BaTEIN Ha
OIIpEEIICHHOI TEPPUTOPHH.

Pecypc crniekTpa MOXET NMpencTaBisTh COOOM JIHIIL OJUH OTACIbHBIA YaCTOTHBIA KaHAN, €ClId pedb HJICT O
MPHUCBOEHUH OJHOM YacTOThI. JJis CAMOOPTraHU3yIOIIUXCS CETEN, TAKUX KaK TPAHKUHIOBBIE CETH UJIU CUCTEMBI
COTOBOHM CBSI3U, PECYPC CIEKTPA MOXKET COCTOSATh U3 BCEX YACTOTHBIX KAHAJIOB B OINPEAEIICHHON MOJIOCe
9acTOT, HO TPH 3TOM MOXET OBITh OTPaHWYEH 10 BPEMEHH, HAIpUMep OJHUM BPEMEHHBIM HHTEPBAIOM B
cucreme MJIBP.

Takum o0pa3zom, pecypc CIeKTpa B BECbMa 3HAYMTEIBHON CTEIEeHH 3aBHUCHT OT TOTO, O KaKOH Ciryx0e
panuocBsA3M U KOHKPETHOHM MPpoOieMe UAET peyb.

2.2 HN3mepeHue 3aHATOCTH YACTOTHOTO KaHAJIA

OTO M3MepeHne OTIENbHBIX KaHAJIOB OJWHAKOBOM HJIM Pa3HOM IIMPUHBI, BO3MOXKHO, paclpeleeHHbIX I10
HECKOJIbKHM pPa3IHYHBIM IOJIOCAM YacTOT, C LIEJbI0 OINpPENEeNeHNs] CTeNeHH (B MPOIEHTHOM OTHOIIEHHH)
3aHATOCTH 3THX KaHAJIOB.

2.3 H3mepenune 3aHATOCTH MOJIOCHI YACTOT

W3mepenne monocsl 4acToT, 3a/JaHHOM HAa4yaJbHOM M KOHEYHOM YacTOTaMHM, C IIMPUHOW miara (Wiu
pa3pelIeHneM 0 4acToTe), KaK MPaBUIIO, MEHBIIEH, YeM Pa3HOC KaHAJIOB, C 1IEJbI0 ONPENEICHUs CTEIIeHU
3aHATOCTH IO BCEH MOJIOCE.

24 3ona u3mepenui

B naHHOM KOHTEKCTE 30Ha U3MEPEHHUH — 3TO 30HA, I KOTOPOH Pe3yIbTaThl H3MEPEHHUM 3aHATOCTH SIBJIIOTCS
JEHCTBUTEIbHBIMA. MOXHO CUMTaTh, YTO YacCTOTa WJIA KaHAJ, 3aHATOCTh KOTOPBIX OIpEIEICHA B BHJE
KOHKPETHOM BEIMYMHBI, XapaKTepHBI AJIs TI0O0T0 MecTa B Mpeleiax BCe 30HbI M3MEPEHHil, a HE TOJNBKO B
MECTE PaCIOI0KEHHSI KOHTPOJIBHOM aHTEHHBI.

25 IponoxuTeNLHOCTH TPOBeAeHus: KOHTpous (T1)
JlaHHBIN TEpPMUH O3HAYaeT o0IIee BpeMsl, B TEYEHHE KOTOPOTO MPOBOISATCS H3MEPEHHS 3aHATOCTH.

O6miepacrpocTpaneHHasi POJOKUTEIHLHOCTE MPOBEICHUSI KOHTPOJIS cocTaBisieT 24 yaca, pabouuii JieHb
WM JPYTOH MOAXOMALIHNH eproa BpeMeH:u. OnTuMabHas MPOI0JDKUTEIFHOCTh KOHTPOJIS 3aBUCUT OT LIEJH,
C KOTOPOH IMPOBOJUTCS M3MEPEHUE 3aHSATOCTH, M 3apaHee IMOJNyYeHHOW MH(OpMAIMK O XapaKTepUCTHUKaX
CHCTEM pPaaMOCBsI3HM, HCIIONB3YIONINX pecypc crhekTpa. Hampumep, ecnmu B m3MepseMoil mMoioce 4YacToOT
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paboTaloT TOIBKO PaINOBEIIATENbHBIC CTAHIIUH, TO JOCTATOYHBIM MOXET OKa3aThCs OTHOKPATHOE H3MEpEHHE
KaHaJIOB OO TOJOCHI YacTOT MPH YCIOBUH, YTO BCE CTAHIIMU OYIYyT BECTH Iepenady B TeueHue 24 gacos. B
JPYroM KpaifHeM ciiy4ae MOKET BOSHUKHYTh HEOOXOANMOCTb H3MEPEHHUS PEAKO UCTIONbh3YeMOM YaCTHOI ceTH
TIOZBIYKHON CBSI3H, JUIS TIPOBENICHNSI KOTOPOTO MOKET HOTPeOOBaThCS IIeIast Helelsl.

OnTuMu3anys BpEMEHH MPOBEIEHUS KOHTPOJS C MCIIONb30BaHUEM BCell mMeromeiicss mHpopMannu MOKeT
3HAYUTEIFHO COKOHOMUTH JIOACKHE U ((MHAHCOBBIE pecypchl 0e3 ymepOa A TOYHOCTH Pe3yIbTaToB.

2.6 Tunuuynoe Bpems usmeperust (Tw)

HaHHI)II\/'I TEPMUH O3HAYACT MPOHAOJLZKHUTCIBHOCTD q)aKTI/I‘lCCKOI‘O (III/ICTOI‘O) BpEMCHU HM3MCPCHHUA HAa OJHOM
KaHaJIC U 4aCTOTC.

2.7 Bpems naoaonenust (Tons)

Bpemst HaOM01eHHS — 3TO BpeMsi, HEOOXOIMMOE CHCTEME JIJIS BBIMOJIHEHHS TPEOyEeMBIX H3MEPEHHH Ha OJTHOM
KaHaJyle, BKJIIOYas T¢ WIIM WHBIC 3aTpaThl BpEeMEHH Ha 00pabOTKy, HAIIpUMeEp JUIsS COXpaHEHHS Pe3yIbTaTOB B
namsITH WIM Ha JTUCKE U HACTPOUKH NMpPUEMHUKA Ha HYXHYIO 4acToTy (Tobs = Tm + 3aTpaThl BpeMeHHU Ha
06paboTKy).

2.8 HuTepBai Me:xay NoBTOPHbIMH H3MepeHusivu (Tr)

WHTepBan Mexny MOBTOPHBIMHU U3MEPEHUSIMH — 3TO BpeMsl, HEOOXOAMMOE IJIsl IPOCMOTPa BCEX U3MEPSIEMBIX
KaHaJIOB, HE3aBUCUMO OT MX 3aHSITOCTH, U BO3BpaTa K IepBoMy KaHaiy. Eciu n3mepsiercst TOJIbKO OAMH KaHall,
TO JUINTENIBHOCTH ATOTO MHTEPBaJa paBHAa BpeMEHH HaOII0ICHHUS.

2.9 Bpewms 3austoctu (To)

JlaHHBIM TepMHUHOM O0O3HayaeTcsl BpeMs B MpejieNiax 3aJaHHOTO "BpeMEHU WHTETpHpOBaHMS'", B KOTOPOM
W3MEpPEHHBI YpOBEHb OINpEAEJICHHOIO KaHala I[IPeBhIIIaeT MoporoBoe 3HaueHue. llpu u3zMepeHun
HECKOJIKMX KaHaJIOB HAOIIOJCHUE OJHOTO KaHalla He MOXKET OCYIIECTBIThCS HempepblBHO. Ecimu mocie
OKOHYaHMsI UHTEpBajia MKy NOBTOPHBIMY U3MEPEHUSIMH OJIMH U3 KaHAJIOB BCE €Ille OKa3bIBAETCS 3aHATHIM,
TO CYUTAETCS, YTO OH TaK)Ke OBIJI 3aHAT B IEPHOJ] BpEMEHH MEXTy ABYMS IOCIIEI0BATEILHBIMU U3MEPEHUSAMHU
Ha 3TOM KaHaJe:

rue:
No:  KOJIMYECTBO Pe3yIbTaTOB U3MEPEHUH, B KOTOPBIX MPEBHIIAETCS OPOTOBBIN YPOBEHb;

Tr!  WHTEpBa] MEXAY MOBTOPHBIMU U3MEPEHUAMHU.

B camom oOmieMm citydae, Korja u3MepeHHe MPOBOJUTCS MYTEM MOBTOPSIOMIMXCS BHIOOPOK ('MTHOBEHHBIX
CHHMKOB") Ha OIpeIeICHHOM KaHaje, 3HaYeHUEe, BEIYMCIIEHHOE C TIOMOIIBIO TIPUBEICHHON BbIIIE (HOPMYITHI,
MOXKET HE COOTBETCTBOBATH q)aKTI/I‘-IeCKOI\/'I 3aHATOCTH, ITIOCKOJIBKY KaKue OBl TO HU OBLIIO U3MEHEHUS CUTHAJIA
B MIPOMEXKYTKAX MEXIY BHIOOPKAMU HE PETUCTPUPYIOTCS.

Jiist udpoBBIX CUCTEM, B KOTOPBIX MpUMEHs0TcS MeTo sl MJIBP, uinu cuctem ¢ ManbsiM paboyrM UKIOM
pe3ynbTaThl U3MEPEHNUS 3aHATOCTH UAECAIBHO OTPAXkaOT IPOLEHTHBIN IIEpUOJl BPEMEHH, B TEUEHHE KOTOPOIO
OIIpEZIECIICHHAs: CUCTEMA UCIIOIIB3YET PECypC.

[pumep. Ecnu cranms GSM, 3aHnMaroias oJnH U3 BOCBMH BO3MOKHBIX Pa00YHX BPEMEHHBIX HHTEPBAJIOB,
HaxoAuTcs B 3pupe B TEUEHHE BCETO BPEMEHH, TO 3a/JaHHOE 3HAYCHHE 3aHATOCTH JOJDKHO COCTaBIATE 12,5%
(1/8), HECMOTps HA TO YTO APYTHE CHCTEMBI HE CMOTYT MOJIb30BaThCst KaHaoM B Teuenne 100% BpemMeHHu.

2.10 Bpemst unterpupoBanus (T))

Crnenyer MOHUMATh, YTO MEHOGEHHAs 3aHATOCTh KaHAlla MOXET cOoCcTaBiATh oo 0, mubo 100%, To ecTh B
KaKOW-TN0O KOHKPETHBIH MOMEHT BPEMEHH KaHaJl JIH0O 3aHsT, Tu00 cBoOomeH. J[1s Toro yToOB! pacueTHbIe
3HAYEHUSI 3aHATOCTU UMEIN XOTh KaKOW-TO CMBICI, OHH JIOJDKHBI TPEJICTABIATh COOOH CpeHIe 3HaYeHUs 32
ONpeNEeICHHbI Mepuoa BpeMeHU. Bpems, B TeueHHE KOTOPOTO YCPEIHSAIOTCS 3HAYEHUs, Ha3bIBACTCS
BpEMEHEM UHTEerpupoBaHusi. IMEHHO AJi1 JAaHHOTO OTPE3Ka BPEMEHU CYILIECTBYET OMpPENeICHHOE 3HAaUYCHUE
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3aHATOCTH. OHO MOKET YCTaHABINBATHCS B COOTBETCTBUH C 0’KUJAEMOI CKOPOCTHIO N3MEHEHUS 3aHATOCTH H
B COOTBETCTBHHM C JKEJa€MOH pa3pemiaroiieil CIOCOOHOCTRIO IO BpPEMEHH pe3ylbTaTa W3MEPEeHHsL.
PacmipocTpaneHHbIe 3HaYeHUS BpEMEHN WHTETPUPOBAHUASA — 5 MUH., 15 MHH., OTMH Yac, OWH JIeHb MIIK BECh
meproA, KOHTpoNsA. B maHHOM ciydae BpeMsl WHTETPHPOBAHHS HE CJEeIyeT IyTaTh CO BpEeMEHEM
WHTETPUPOBAHUS IETEKTOPA, BXOSIIETO B COCTAB 000PYTOBAHHSI KOHTPOJIS.

211 MakcumanbHoe KojinuecTBo KaHaioB (Ncn)

HaHHI)IM TCPMUHOM 0003HaYaeTCI MaKCHMAJILHOE KOJIMYECTBO KaHaJIOB, KOTOPOC€ MOXKET OBITH MMPOCMOTPCHO
B TCUCHUC MHTCPBAJIa MCXKAY IMMOBTOPHBIMU U3MCPCHUSAMMU.

2.12 IIpono/KMTEIbHOCTH NepeIayun

HmMmeercs B BUAY CpCOAHAA ITPOAOJDKUTCIIBHOCTD OTI[CJ'H;HOf/i paauonepeaadu.

2.13 Iloporosblii ypoBeHb

[ToporoBeiM Ha3bIBaeTCs ONPENEICHHBIH YPOBEHb HA BXOAE MPUEMHHUKA, B 3aBUCHMOCTH OT KOTOPOTO KaHaj
CUUTAETCS 3aHATHIM MM CBOOOTHBIM. DTOT YPOBEHb MOXKET OBITh (PMKCHPOBAHHBIM, 3apaHee 3aJaHHbIM 100
NEpEeMEHHBIM. Pe3ynbpTupylomuii moKaszaTenb 3aHSATOCTH B 3HAYMTEIBHOH CTEHNEHHM 3aBUCUT OT 3TOTO
noporoBoro ypoBHs. CrenoBaTenbHO, TpeOyeTcs THIATEIbHOE H3YYCHHE HEOO0XOIMMOro MeToia At
OIIpeesICHHs IOPOTOBOr0 YPOBHS M TOYHAs YCTaHOBKa ero 3HadeHus. B pasznene 3.4 npusenena nmoapoOHas
nHGOPMALUS 110 Pa3IMYHBIM METOIaM YCTaHOBKH TOPOrOBOIO YPOBHSI.

2.14 Yac Hanbosbleil HATPy3KH

Yac nambombllieil Harpy3Kd OIpeneNsercs M0 MaKCUMalbHOMY YPOBHIO 3aHATOCTH KaHAalla WIIM TOJIOCHI
qacToT 3a nepuoz 60 MUHYT.

2.15 3anep:kka qocryna

[loka ¢ukcupoBaHHBIN KaHa cBOOOAEH OO (B CaMOOPTaHHM3YIOMIEHCS CETH) eIle MMEIOTCS B HAUYHU
cBOOO/IHBIE KaHAJbI, "HOBBIN" MMOJB30BATENh MOXKET Cpa3y K€ MOMYyYUTh MOCTYN K KaHAIy Wiu cetd. Ecmu
MIPUCBOCHHBIA (UKCHPOBAaHHBIM KaHAJl WM BCE MMEIOIIMECS B HAJMYUM KaHAJIbl CETU 3aHSATHL, TO
JOTIOJTHUTEIIbHBIE TT0JIB30BATEIN AOJDKHBI OyIyT JKAaTh B TEUEHUE ONPEIEICHHOT0 IEPHOoia BPEMEHH, YTOObI
MOJIYYHUTh JOCTYI K pecypcy. DTOT EPHO BPEMEHH Ha3bIBAeTCs 3aAepKKO focTyna. Ero 3HaueHue 3aBUCUT
OT KOJMYECTBA HMEIOIIMXCS KAaHAIOB W OT CpeAHedl NpOAODKUTENIHOCTH Iepenadd. MakcuMalbHO
JONyCTHMasl 3aJepKKa JOCTylna MOKeT OBITh 3ajJaHa 3apaHee (HampuMmep, B CeTsIX O0e30IMacHOCTH
Xu3HeoOecneueHns). MakcuManbHoe (pakTHUeCKoe 3HaYCHHE 3aJEP>KKU JI0CTYNa MOXET ObITh PacCUUTaHO
CTaTUCTUYECKU Ha OCHOBE PE3yJIbTATOB U3MEPEHHUH 3aHATOCTH CIEKTpa.

2.16 3ausTocTh YacToTHOro kanaia (FCO)

YacTOTHBI KaHal CUYMUTACTCS 3aHATHIM B TEUYCHHE BPEMEHHU, IIOKAa WU3MEPSEMBIA YpOBEHb IPEBBIIIAET
noporosoe 3HaueHue. J{ist omHoro kanana FCO Beramcisiercs: cienyronumM o0pa3om:

T
FCO=_2,
|
rae:
To . BpEMs, B TCUCHHUC KOTOPOTO I/I3MepﬂeMBII>i YPOBCHbB IIPCBLIMIACT ITOPOTOBOC 3HAUYCHUC,

Ti: BpeMs UHTETPUPOBAHHUA.

Ecmm HUHTCPBaJl MCXKIY MOBTOPHBIMU HU3MEPCHUAMHU CUUTATH IOCTOAHHBIM, FCO moxer 6BITB BBIYHMCJICHA
CIIeIyIomUM 00pa3oM:

FCOZ&,
N
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rac:

No: KOJIMYECTBO BI)I60pOK U3MCPCHUA B COOTBCTCTBYIOLICM KaHaJl€ C YPOBHAMH,
MPEBHIIIAIOIIMMHA IOPOTOBOC 3HAYCHUC,

N : O6HICC KOJIMYECTBO BLI60pOK HU3MCPCHUA B COOTBCTCTBYIOIICM KaHAJIC B TCUYCHUC
BPEMCHU MHTCTPUPOBAHUA.

2.17 3ansTocTh mojockl yacror (FBO)

[Ipu u3MepeHnH 3aHATOCTH ITOJIOCHI YacTOT B IIEJIOM CUMTAETCS KaKI0€ M3MEPEHHOE 3HAYCHHE YacTOTHI U
BEIYHCIISIETCS CYMMapHO€ 3HA4YeHHE B MPOIEHTAX ISl BCE IMONOCHI HE3aBHCHMO OT MPUHSATOTO pa3Hoca
KaHaioB. KoInMdecTBO M3MEPEHHBIX 3HAYCHHMHM YacTOTHI, KOTOPOE OMPEACIIICTCS pa3periecHueM 10 4acToTe,
Kak MpaBHiI0, OOJBIITE, YeM KOJIMYECTBO MPUTOTHBIX ISl MCIOJIB30BaHMSA KaHAJOB B IOJOCE YacTOT. Ecmu
BpeMs H3MEPEHUS KaXKI0M BEIOOPKHU OIHO U TO XK€, TO Mmokasarenb FBO Berucisercs ciemyromuM o0pa3oM:

FBO = o
N
rac:

No: KomM4ecTBO BHIOOPOK HM3MEPEHHUH, MPU KOTOPHIX YPOBEHH IPEBBIMIAET [TOPOTOBOE
3Ha4YeHHE;

N: oOmee KoMMuecTBO BEIOOPOK M3MEPEHHUH B T€UCHHE BPEMEHU NHTETPUPOBAHUS.

Ecau paspemienue no 4acTore mpu U3MEPEHUH 3aHITOCTH MOJOCHI OYEHb BENHKO, TO Mokaszatens FBO, kak
MpaBUJIO, HAMHOTO HIDKE, yeM noka3atensb FCO kaHalloB B JaHHOU IOJIOCE.

[Ipumep. [Tomoca gacToT OT Fstart = 112 MI'1t 1o Fstop = 113 MI'y m3mepsietcst ¢ paspemerneM AF = 1 k[,
Takum 00pa3oM, KOJINIECTBO U3MEPEHHBIX 3HAYCHUH YaCTOTHI PABHO

Foop— F
Nszﬂooo.

CranmapTHBI pa3HOC KaHAJIOB B JaHHOW mosioce paBeH 25 kI, ciiegoBarenbHO, M3MepseMmas Iojoca
conepxuT 40 IPUTOMHBIX JJIA UCHOIb30BaHM KaHaoB. Ecnu 20 kaHaIOB MOCTOSHHO 3aHSITHI, a IIMPUHA
MOJIOCHI IS KaXKJI0M mepenadyu coctanisieT 4 k[ '1i, TO YMCIIO BHIOOPOK, B KOTOPBIX MPEBHIIIACTCS TOPOTOBOE
3Hauenue, coctaBut 20 x 4 = 80. B pe3yspTaTe mojay4aeM 3aHATOCTH mojockl yactoT (80 x N/1000 x N) =
0,08, niu 8%.

2.18 3anaTocTh pecypca cnekrpa (SRO)

3aHATOCTD pecypca CIieKTpa — 3TO OTHOIICHHUC KOJUYCCTBA HMCIIOJB3YCMbIX KAHAJIOB K O6I]_IeMy KOJIMYCCTBY
KaHaJIOB BO BCEH I10JIOCE YacTOT.

Ecimm HU3MCPCHHUC 3aHATOCTH YaCTOTHOTO KaHaJIa MPOBCACHO IO HECKOJIBKUM KaHalaM, TO ITOKa3aTeCJ/Ib SRO
BBIYUCIACTCA CIICAYIOIIUM 06p3,30M:

sRo=1o,
N
rae:

No: KOJIWYECTBO BBIOOPOK B KaKOM-THOO KaHaje, B KOTOPOM YPOBEHH IPEBBIMIACT
MOPOTOBOE 3HAYEHNE,

N: oOmiee KomM4ecTBO BHIOOPOK, TPOM3BEAECHHBIX MO BCEM KaHajlaM B T€YEHHE BPEMEHHU
WHTEIPUPOBAHUS.

Ecnu m3mepsiiicst TonbKo 0JTMH KaHau, To okaszareinb SRO pasen nokazarento FCO.
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Ecmu npoBomuiiock n3aMepeHre 3aHATOCTH HOJOCHI YAaCTOT, TO ToKazaTellb SRO BBIUUCIISETCS CIEAYIONINM
obpazom.

Bo-mepBbIX, Ha OCHOBE BCEX BBIOOPOK H3MEPEHHI HEOOXOJWMO BBIYUCIUTH 3aHATOCTh KaHana. bonee
moapoOHas nH(OpMalus IpuBecHa B pazaeie 6.1.

Hanee ucxons u3 3snauenuit FCO Beruncisem nokaszarens SRO:

SRO = M,
NCh
rac:

Noch . KOJIMYECTBO BBI60pOK Ha OCHTPAJIbHBIX 4aCTOTaX 000r0 KaHaJla, B KOTOPLIX YPOBCHb
IIPEBBIIACT ITIOPOrOBOC 3HAYCHHUE,
Nch . O6HICC KOJINYECTBO BI>I60pOK, MMPOU3BCACHHLIX Ha HECHTPAJbHBIX YaCTOTax 00010
KaHaJia B TCUCHUEC BPECMCHU UHTCTPUPOBAHUS.

Takum o6pa3zom, nokazatenb SRO MokeT ObITh MpENCTaBlICH KaK CPeAHUil (MM CyMMapHBbIii) MoKa3aTelb
FCO neckonpkux xaHanoB. Ha HikecnenyromeM pUCyHKe B KauecTBE MpUMepa MOKa3aHbl Pa3inyus MEXIy
nokazaremsimu FCO, FBO u SRO.

PUCYHOK 1

IIpumep cutyanuu 3aHATOCTH

f

H3mepe- -
mne No| gawanl | Kawan2 | Kawan3 | Kaman4 | Kaman5 | FBO ' SRO
i IR IR RN R
2 [ N RN . | 03 i 08
3 | | i i P i 03 | 08
a | P N . | 02 ! 06
5 | : L : .+  |o35 1 06
e [ b ey . ¢ ¢ o251 04
7| i b i | 04 i o8
8 | oo B 102 06
9O |1 ¢ RN B 015 i 04
ty ol i vy oo
Fco|l o7 06 04 03 06 [[0.2257 052

B nmpuBeneHHOM npuMepe Mooca 4acToT, CoAeprKalias 5 KaHaJIoB, U3MEPSETCS C Pa3pellicHUEM B /4 INUPHUHBI
KaHana, CJEeI0BaTeNIbHO, HM3MEPHUTENbHOE OOOpYAOBaHME B TEUCHHWE HHTEpBaJla MEXAY ITOBTOPHBIMHU
W3MEPEHUSIMU TIPOHU3BE/IET YEThIPE BEIOOPKHU B KAXKIOM KaHaJIe.

ITokazarens FCO Berumncnsiercs OTACJIBHO AJIA KaXA0ro KaHaJjia. Kanan cuuraercs 3aHATBIM, €CIN B
KaKOM-11u00 u3 BBI60p0K BHYTPH O3TOI'O KaHaJIa MMPEBLIMACTCA IMOPOTOBOC 3HAYCHUC.

[Ipu nHeoOxommmocTu mokazarenb FBO MokeT OBITh BBIYHMCICH OTHEIBHO MJISI KaXKJIOTO BPEMEHHOTO
WHTEpBaJia, KOTOPBIA SBISETCS HAMMEHBIIUM BO3MOXHBIM BPEMEHEM HMHTErpupoBaHus. s BeraucieHus
FBO nomxubl ObITh yureHsl Bce 20 BbIOOpOoK m3Mepenus. Ilokazarens FBO mns Bcex 10 BpeMeHHBIX
WHTEPBAJIIOB MOXKET OBITh BBIYHCICH JIMOO MYTEM YCPEIHEHHS Pe3yIbTaTOB ISl KaXKJOTO BPEMEHHOTO
WHTEpBasa, b0 myreM nojacuera (cpean 200 BEIOOPOK) KOMMUECTBA BHIOOPOK, IPOU3BEICHHBIX Ha 000
4acToTe, B KOTOPBIX MPEBBILACTCS [TOPOrOBOE 3HAYCHHUE, U JeNieHns pe3ynbrara Ha 200 (B JaHHOM npumepe
45 u3 200 BbIOOPOK 3aHATHI, TO ecTh nokasarens FBO pasen 45/200 = 0,225).
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3 ITapameTpsI n3mepenuit

3.1 H30upaTesbHOCTH

OmauM u3 HanOojJee BaXXKHBIX AaCIEKTOB npu MU3MCPCHUH HCCKOJIBKHUX KaHAJIOB WM M[CJbIX II0JIOC
qacToT ABJIICTCA OTCCUBAaHHC I/ISJIy‘ICHI/Iﬁ COCCIHUX KaHaJIOB JaX€ B TOM CJiy4dac, €CJIM UX YPOBECHb CHUJIBHO
oTinyaercs. Ecin IIHPHUHA ITOJIOCHL H3MepeHHﬁ CJIMIIKOM BE€JIMKA, TO CUJIBHOC U3JIYyYCHHUE MPUBOAUT K TOMY,
YTO COCCAHUEC KaHaJIbl TAKXKEC BBITVIAJAT 3aHATBIMU.

PUCVYHOK 2

IIpaBuibHas yCTAHOBKA MIMPHHBI 10JIOCHI H3MePeHHUI

IToporosoe
3HAUCHUE

[

1 2 3 4 5 | Kanan

Ha pucynke 2 mokazan npumep PU-curnama nsatu cocennux kaHanoB. Kananel 2 u 4 3aHSATH CUTHAJIAMU,
MMEIOIIIMH Pa3INYHbIA YpoBeHb. KOpOTKIEe rOpu30HTAIBHBIC JIMHAN MPECTABIAIOT YPOBEHb KaHANA IOCIIE
MpOBEJIeHNsI aHaln3a. B JaHHOM TprMepe MIMpHHA TOJOCH U3MEPEHHs YCTaHOBJICHA MPAaBHIBHO — BBIIIC
MIOPOTOBOTO YPOBHS HAXOAATCS TOJBKO KaHAIBI 2 U 4.

PUCYHOK 3

IMoJioca U3MepeHNsi YCTAHOBJIEHA CJIAULIKOM HIMPOKOI

[Toporosoe
3Ha4YCHUE

[
»

1 | 2 | 3 | 4 | 5 Kanan

Ha pucynke 3 moyioca M3MEpEHHUsS YCTaHOBJCHA CJMIIKOM IMMPOKOH. IIpM TOM YTO 3aHATOCTH KaHajga 2
MOKa3aHa MPaBWIBHO, CUIIBHBIM CUTHAJ B KaHae 4 1aeT JIOKHYI0 HH(OPMAIIHIO O 3aHATOCTH B KaHanax 3 u 5.

OueBuHO, YTO pa3pelaromas CiocoOHOCTh H3MEPHUTENBLHOTO 000pyI0BaHUS IO YacTOTE AOJKHA OBITH Kak
MHUHUMYM paBHa HaMEHBIIIEMY Pa3HOCY KaHAJOB B HCCIeAyeMo nojoce 9acToT. OJTHAKO B 3aBUCHMOCTH OT
UCTIONB3YEMOT0 KOHKPETHOTO HW3MEPUTENBHOr0 O0OpYIOBaHUS MAakKCHMalbHAas IIUPUHA TIIOJIOCHI 10
Pa3peLICHUIO MOXKET OBITh HAMHOT'O MEHBILIE B CIEAYIOLINX CIydasx:
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- €CJIH PUMEHSIETCS TUITOBON M3MEPHUTENBHBIN TPHEMHNK, 000pYIOBaHHBINH KaHATFHBIMU (PUITBTpaMHu,
TO MOXXET MCTOIh30BAThCA MIMPUHA ITOJIOCH H3MEPEHUs, paBHAas HAUMEHBIIIEMY Pa3HOCY KaHAJIOB.
Tem He MeHee MpeanoYTUTENbHEE HCITOTB30BaTh IMTOJIOCH MEHBIIIEH IINPHUHEI,

- €CIIM TIPUMCHSIETCS aHAITU3aTOp CIEKTpa ¢ KaYaHWEM 4acToThl, 000pyoBaHHbIN GunbTpamu ["aycca
nwmn CISPR, To mmpnHa TOJOCH IO pa3pelieHuI0 He MODKHA TpeBbimats 1/10 HanMeHbIIero
pasHoca KaHAJIOB B MOJIOCE YaCTOT;

— €CJIM CHEKTP pacCUUTHIBAETCA ¢ MOMOLIb0 MertoAa BII®, To MakcUMallbHOE PACCTOSHUE MEXAY
COCETHUMHU 3JICMECHTAMU pa3pelIeHus 10 YacToTe (OMHaMM) PABHO HAMMEHBIIIEMY Pa3HOCY KaHAJIOB
B moJyioce 4actoT. OJHAKO B JaHHOM ClIydae 3JIEMEHTHI Pa3peIICHUs IO YacTOTE JOJKHBI OBbITh
pacmoIoKeHbl Ha IEeHTPAbHBIX YacTOTax KaHama. Eciii 3TO HEBO3MOXKHO, TO PacCTOSHHE MEXIY
COCETHUMH DIIEMEHTAMH pa3pelIeHus] 10 YacTOTe JJOJDKHO OBITh MEHbBINE, 4YeM MOJIOBHHA
HaUMEHBIIIET0 pa3Hoca KaHaJIoB B MIOJIOCE YacCTOT.

B momocax ¢ cucteMaMu pacipeHus CIIeKTpa co CKaukooOpazHoi mepecTpoitkoit gactotel (FHSS) mmpuna
MTOJIOCHI H3MEPEHHSI MOYKET OTIPEAEISATHCS OMMMCaHHBIM BHITIe criocobom. Tem He Mmeree 99% mMPHUHBI TTOIOCH
OTJICJIBHOTO TIAKETAa B MOCIIEI0BATEILHOCTH CKAYKOO0Pa3HOM IEPECTPONKY YaCTOTHI JOJKHBI HCTIOJIE30BaThCS
B Ka4eCTBE pa3HOCa KaHAJIOB.

3.2 OTHoOLIEHHe CUTHAJ/IITYM

UyBCTBUTENILHOCTh H3MEPUTENFHONW YCTaHOBKHM JIOJDKHA HAXOIWUTbCS B TOM K€ JHAalla3oHe, YTO
¥ 9yBCTBHUTEIHHOCTb TUIIOBOTO ITOJIb30BATEIBCKOTO 000PYJOBaHMS, padOTAIONIEro B JAHHOH IT0JIOCE YacTOT.
D10 obecrieumBaeT OTOOpa)XEHHE CUTHAJIOB, pPAa3IMYMMBIX  IIOJIB30BATEILCKHM  00OPYZIOBAaHUEM,
C JOCTAaTOYHBIM OTHOLIeHHeM curHai/myM (S/N) B pe3ynbTatax M3MEpeHHi, ¢ TeM YTOOBI OTACIUTh UX OT
MHHUMAJIBHOTO YpOBHS Iryma. C 3TOH HENbI0 MOTYT OBITh NMPUHATHI CIEIYIOIMINE MUHUMAJIbHBIC 3HAYCHUS
S/N:

— 20 1B — 17151 y3KOIOJIOCHBIX AHATIOTOBBIX JTMHHU CBSI3H (HAIIPHUMED, YaCTHBIX CETEH);
- 40 1b — s IMUPOKOITOIOCHBIX aHAJIOTOBBIX JTHMHUH CBs3H (Hampumep, UM-paanoBenianue);

- 15 nb — mns mudpoBeIX cucTeM (32 UCKIIOUYEHHEM CHCTEM IO METOAY PACIIMPEHHs CIIEKTpa C
NPUMEHEHUEM TIPSIMOi TIOCIIeI0BATEIBHOCTH).

N3mepenust 3aHATOCTH B I0JIOCaX C CUCTEMaMH 10 METOJAY PACIIMPEHMs CIEKTpa ¢ MPUMEHEHHEM IMpsMOn
nocienosatensHocT  (DSSS) He MOryT BBINOJHATBCS NPH  MOMOIIM THIIOBOIO H3MEPUTEIHHOTO
000pYAOBaHMS, IOCKOJIBKY MOJIE3HBIN YPOBEHb B YaCTOTHON 00J1aCTH 3a4acTy0 HAXOUTCS HA MUHUMAaJIbHOM
YpOBHE IiyMa 00 HIKe ero. B 9THX cilydasx OTHOLIEHHE CHUTHAJ/IIYM TUTIOBOW M3MEPHUTEILHON CUCTEMBI
OyZeT HeAOCTaTOYHBIM AJIs1 0OHAPY>KEHHS TaKOTO pojaa u3nydeHnil. Hanmuuue n ypoBeHb U3IIy4YeHUH CUCTEMBI
DSSS moxer ObITH M3MEpPEH TOJBKO IIOCJE IPOBEAEHUS B KOJOBOM o00jacTH mpouecca, 00OpaTHOTro
PaCIIUPEHHIO.

3.3 JImHAMHYeCKHIi JHATIA30H

O)Z[HI/IM u3 BamHeﬁme napaMeTpOB CUCTCMBI I/I3MepeHI/I$I 3AHATOCTHU ABJIACTCA ILI/IHaMI/I‘IeCKI/Iﬁ araria3oH.
C 0JIHO¥ CTOPOHBI, OH JIOJDKEH 00J1a/1aTh JIOCTATOUYHOM YYBCTBUTEIILHOCTBIO JIUIsl OOHAPYKEHUSI JTAXKE CITa0bIX
CUTHAJIOB;, C JpPYTrOil CTOPOHBI, OH JOJDKEH CIIPABIATHCS C BeChMa CHUJIBHBIMH CUTHaJaMH OT OJU3KO
PacmoIOXKEeHHBIX MepeaaTankoB. [Ipu onpeaenennn moaxoasamIero ocnabieHus wiu ycwienus PU-curnana B
W3MEPUTENFHOW CHCTeMe, a TakKe TpU BBIOOpE MECT TPOBEACHUS H3MEPEHUH CleAyeT MNPOSIBIATH
OCTOPOKHOCTh M HE JOIMYCKaTh MEPErpy3Ku MPUEMHUKA B Hpolecce U3MepeHus. Pe3ynbTaTtoM neperpysku
HEpPEAKO SBISIETCS CYIIECTBEHHOE YBEIMYECHHE YPOBHS UIymMa. B 3aBUCHMOCTH OT YCTaHOBIEHHOI'O
HOpOFOBOFO 3HAYCHUS DTO MOXKET HpI/IBeCTI/I K BOBHUKHOBCHUIO JIOKHBIX I/ISJIyT-IeHI/Iﬁ OT MHO>XECTBA KaHAaJIOB,
€CJIH HE OT BCEM MOJIOCHI YacTOT.
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PUCYHOK 4

Curyanus c neperpyskoii B 4acToTHOii 00J1acTn

AA

IToporosoe
3HauUCHUE

Ha pucynke 4 moka3zana Ta K€ CHTYyallusl ¢ 3aHATOCTBIO, YTO M Ha PUCYHKE 2, C TEM OTIMYUEM, YTO BHICOKUHN
YPOBEHb M3JIy4eHHs B KaHajie 4 MPUBOAUT K Ieperpy3ke n3MepuTeNbHOro ooopynoBanus. B pesynbrare Bce
ISITh KAHAJIOB BBITJIAAT 3aHATHIMU. JlaHHas mpobiieMa HE MOXKET ObITh pellieHa pajuKaldbHO JaXe ITyTeM
YBEJIMUCHHS TIOPOTOBOTO 3HAYEHHSI, TIOCKOJIBKY B 9TOM CiIydae AaHHBbIE 0 (aKTHYECKOH 3aHITOCTH KaHana 2
MpOMaayT.

3.4 Iloporosoe 3naueHue

OnHuM U3 (HakTOpOB, BIMAIOUIMX HA PE3yJIbTaT U3MEPEHUS 3aHSATOCTH, SABJSETCS IOporoBoe 3Hadenue. OHO
JOJKHO OBITH TOCTATOYHO HU3KUM, YTOOBI 00€CIIEUUTh BO3MOXKHOCTh OOHAPY>KEHHSI HIMEIOLIMHUCS Ha PhIHKE
MIPUEMHUKAMH BCEX IOJIE3HBIX CHTHAIOB B MECTE IMPOBEACHHS H3MEPEHHM, ONHAKO YCTAHOBKA CIIUIIKOM
HU3KOT0 IOPOTrOBOT0O 3HAYEHUS IIPUBOJUT K BOSHUKHOBEHUIO HECYIIECTBYIOLIUX JIOKHBIX U3JIy4CHHUMH.

CymiecTByIOT ABa NPUHIMIIMAIBHO PA3HBIX METOJAa yCTAaHOBKU IIOPOTOBOTO 3HAYCHUS!

- npeaBapuTesbHAsS YCTAHOBKA — (PUKCHPOBAaHHOE 3HAYEHHE, KOTOPOE OCTACTCS HEU3MEHHBIM Ha
MIPOTSHKEHUH BCETO Meproia KOHTPOJIS;

- JAUHAMHWYCCKaA YCTAaHOBKA — ITOPOTrOBOC 3HAYCHUC N3MCHACTCA B 3aBUCUMOCTHU OT CUTYyalluU.

3.4.1 IlpeaBapuTeibHO 3aJJaHHOE MOPOTOBOE 3HAYEHHE

HpeZ[BapI/ITeJ'IBHO 3aJaHHOC q)HKCHpOBaHHoe IMOPOroBOC 3HAUYCHUEC MOXKET UCITI0JIb30BATHCS B TOM CJIy4ac, €CIIN
PE3YIbTAT AOJDKEH B TOYHOCTU OTpaXaTb CHUTyallUI0O B MCCTC IMPOBCIACHHUA KOHTPOJIA, BOCIIPUHHUMACMYIO
IIOJIB30BAaTCIIbCKUM O60py,Z[OBaHI/IeM C OHpe,[[eJIGHHOfI YYBCTBUTCIIBHOCTBIO U H.IPIpHHOﬁ IMOJIOCHI NIPUEMHUKA.
I[OJ'DKHBI OBITh TAKKE M3BECTHBI TpeGyeMoe OTHOIIICHUC CI/IFHaJ'I/H_IYM CHUCTCMBI 1 MHUHHMAJIbHAsA ITOJIC3HAasA
HaIMpsA>KE€HHOCTDb IMOJIA.

B 3TOM cilyyae moporoBoe 3Hau€HHE YCTaHABIMBAETCS PABHBIM:
— MHMHUMAaJIbHOM OJIE3HON HANPSYKEHHOCTH MOJIA;

- YYBCTBUTEJIBHOCTH MPUEMHHUKA ILTFOC MUHUMAILHOE OTHOIIEHHE CHTHA/IIYM JUISl OTPEACICHHON
CITY)KOBI PaJIOCBSI3H.

Cnenyer 103a0OTHTBCS O TOM, YTOOBI INMPHHA MOJIOCHI M3MEPEHHs COBNAJalia C MOJOCOH IPOITYCKaHUS
MOJIB30BATENILCKOr0 o0opynoBanusa. Ecmu mmpuna mnonockl u3mepenus (RBW) 3HaumTenbHO MeHblne
3aHMMaeMOW MoJockl KoHTposmpyemoro msnyueHus (OBW), To moporoBoe 3Ha4yeHHE ITODKHO OBITH
ymMmeHbliiieno Ha Benununny 10xlog(OBW/RBW).
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3.4.2 JluHaMHYecKoe MOPOroBoe 3HAYEHHE

Ecnu nenbto u3mMepeHus siBiisieTcst 0OHapy>KeHHE KaK MOYKHO OOJIBIIEr0 KOJHUYECTBA U3TyYCHUH HE3aBUCHMO
OT HMX YpPOBHS, TO IPEANIOYTHTEJIBHEE HCIONb30BaTh IMHAMHYECKOE IIOPOTOBOE 3HAYCHUE, KOTOpPOE
M3MEHSETCS B 3aBHCHUMOCTH OT TEKYIIEro YpOBHS IIymMa. BakHEMIIMM 31€MEHTOM SBISETCS HaAEKHOE
OIpefesICHUE TEKYIIEero ypoBHs mryma. CyliecTByeT HECKOJIBKO OCHOBHBIX METOJIOB.

IIpsimoe n3MepeHue ypoBHS IIyMa HA HEMCIOJIB3yeMO YacToTe

JlaHHBII MeTO MPUMEHSETCS IPHU HATMYUH TOCTYITHOTO KaHaja (WM YacTOTHI), CBOOOTHOTO OT MOJIE3HBIX U
HEXEJIATSIbHBIX M3JIYYCHUH M PaCIONIOKCHHOTO BOJM3U HM3MEPSEMOro KaHajga (WJIM TOJIOCHI YacTOT).
W3mepenue 1ryma JIOJMKHO BBIMOIHATHCS ¢ TEMH Ke MapaMeTrpaMu (BpeMs M IHIMPUHA MTOJIOCHI U3MEPEHUH ),
KOTOpBIE HCIONB3YIOTCS sl m3MepeHus (axkrmueckoi 3aHsTOCTH. lIpocTeiimieli peanmmzamueil naHHOTO
METOJIa SBISETCS OJHOKPATHOE M3MEpPEHHE YPOBHS IIyMa M HCIOJIB30BAHHE pe3yibTara Uil M3MEPEHUs
3aHATOCTHU B LIEJIOM. DTO BO3MOKHO TOJILKO B TOM CIIy4ae, eCiu:

- BCC€ KaHAJIbl, MOAJIC)KAIIUC HU3MCPCHUIO (I/IJ'II/I COOTBCTCTBCHHO BCs IIOJIOCA I1IaCTOT), HaxXoOsAaTCA
OTHOCHUTEILHO OJIM3KO K 4aCTOTE KaHaJia, UCTI0JIb3yEMOr'0 JJisI U3MCPCHUS 1IyMa,

— YPOBEHb HHTyCTPHAIBLHOTO IITyMa CYIIECTBEHHO HE U3MEHSETCS B T€USHHE MTEPHOIa KOHTPOIIS JIHO0
€ro YpoBEHb HHKE YpPOBHS IITyMa U3MEpPUTEIbHOU cucTteMbl. B momocax wactor Hmke 30 MIn
JAHHBI METOJl 0OBIYHO HE PEKOMEHAYETCS! IPUMEHSTD, TIOCKOJIBKY YPOBEHb IIyMa M3MEHSETCS BO
BPEMEHU BCJIEACTBUE U3MEHEHUH YCIOBUI paclipOCTPaHEHUSL.

Ecnmu ypoBeHp IIymMa HE MOXET CUMTATbCS IOCTOSHHBIM BO BpPEMEHH, TO JKEJIATENIbHO BKIIHOUUTH
HEUCIOJIb3yeMbIil KaHall (WM YacTOTYy) B CIIMCOK YacTOT, MOJUISKAIINX U3MEpeHHIo. B 3ToM cirydyae MOxKHO
OBITh YBEPCHHBIM, YTO YPOBEHb LIyMa HM3MEpPSETCS B TEUCHHE KaKIOI0 MHTEPBANa MEXIY HOBTOPHBIMU
HU3MEPEHUSIMU HETIOCPEICTBEHHO Iepel HadyaJloM CKaHWPOBAHMS AJIsl ONpeAeIeHUs PaKTUIECKOM 3aHATOCTH.

Koneunoe noporoBoe 3HaueHHe NpU U3MEPEHUN 3aHATOCTH JOJDKHO OBITH BBIIIE, YeM H3MEPEHHBIH YPOBEHb
IIyMa, Ha BEJMYMHY 3allaca, paBHOTO MO KpaiiHeil mepe 3HaueHusM oT 3 10 5 nb. B mpotuBHOM citydae
KpPaTKOBPEMEHHbIC NMHUKOBbIC 3HAYEHHs YPOBHS ILIyMa IMPHUBEAYT K MOSABICHUIO JIOKHOW HMH(OpMALMU O
3aHATOCTH.

IIpsimoe n3MepeHue ypPOBHs WIYMa B CBOOOHBIX BpeMEeHHbIX MHHTEpPBaJIax

B cucremax M/IBP nnu aHaJIOrOBBIX CHCTEMax, B KOTOPBIX KaHAJbl HE 3aHATHl HA IIOCTOSIHHOM OCHOBE,
YPOBEHB LIyMa MOXET OBITh U3MEPEH HEMOCPEICTBEHHO B T€ MPOMEKYTKH BPEMEHH, KOI1a KaHall He 3aHsT.
JlaHHBII METOA CleayeT NPEeAIoYeCTb METOTy, OIIMCAHHOMY BBIIIIE, TAK KaK H3MEPEHHE IITyMa TPOU3BOAUTCS
MMEHHO B TOM KaHaJle, KOTOPBIM IOMJIEKUT MPOBEPKE HA 3aHATOCTh. [IpeMMyllecTBO IaHHOIO METOJa,
0COOEHHO MPU W3MEPEHMSIX 3aHATOCTH HAa MHOXKECTBE KaHAJIOB MJIM B LIEJION 10JIOCE YacTOT, 3aKII0YaeTCs B
TOM, YTO CYLIECTBYET BO3MOXXHOCTb YYHTBHIBATh YPOBHHM INyMa, 3aBUCAIIME OT YacTOTBl M BpPEMEHH.
Hamnpumep, cuiibHOE U3Iy4eHUE B OJTHOM KaHAJE MOJXKET BbI3bIBAaTh YBEJIMYEHUE YPOBHS IIyMa B COCEIHMX
KaHaJax u3-3a Hann4us (a3oBoro myMa rnepegaTdmika.
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PUCYHOK 5

Yposeﬂb mIymMa v aJannTuBHOE IMOPOroBo¢ 3HAYCHHUE

AA

AnantuBHOE
MOPOroBoOe
3HAUYEHHE

OOprHO_ _ _ |
HCIOJIL3yEMOEC
MIOPOroBOE

3HaA4YCHUC

Ha pucynke 5 ypoBHH 1Iyma B KaHajiax 2, 3 U 5 OBBIIICHBI M3-3a CUTHAJIA B KaHaJe 4 (TOHKAs JIMHUS KPACHOTO
nBera). Ecnmu HeszanmeiicTBOBaHHBIM KaHal | TpuMeHsieTcs Al HW3MepeHHus oOIero ypoBHS IIyMma
(yToOMNIIEHHBIE TPUXOBBIE JTMHUHA YEPHOTO IBETA), TO PE3YIbTUPYIOIIee OOBITHO HCIIONIB3yEMOE TTIOPOTOBOE
3Ha4YeHHUe (TOHKas IITPUXOBas IUHHS 3€JICHOTO 1IBETa) OyAET CTONb HU3KUM, YTO KaHaJbl 3 U 5 Takke OyayT
BBHITJIAJICTh 3aHATHIMH TIPH TOSIBICHWH B KaHalle 4 curHaia, moJo0HOro mokazaHHOMY B mpumepe. Ecim
YpPOBEHb IIIyMa W3MEpPAETCS OTIAENbHO B KaXKAOM KaHane (yTONIIEHHbIE JIMHAW YEPHOTO IIBETa),
TO TIONy4YeHHBIE B pe3yNbTaTe aJalTHUBHBIC MMOPOTOBBIC 3HAUEHUS (TOHKHE IITPUXOBBIC JTUHHUH KPAaCHOTO
1BETa) MPEJOTBPAIIAIOT MOSIBJICHUE MOMO00HON JIOKHOW HH(POpPMAIMKU O 3aHATOCTU. YYBCTBUTEIBHOCTH
M3MEpEeHMs B IIeJIOM HE YMEHBINAeTCA, TaK KaK IpW HCUYE3HOBEHHH CHUTHAlA B KaHane 4 (TOHKas JIMHUSA
3€JIEHOTO I[BETa) MOPOTOBBIE 3HAYCHUS IJIsI KaHAJIOB 2, 3 ¥ 5 BHOBb IOHMKAIOTCSI IO OOBIYHO UCIIOIB3YEMOTO
[TOPOTOBOTO 3HAYECHHUS.

Kak u npu u3mepeHnn ypoBHS IIyMa Ha HEUCIIOJIb3YEMbIX YaCTOTAaX, KIIOUEBbIE TapaMeTphl (BpeMsl, IMPUHA
MIOJIOCHI) OJDKHBI OBITH PaBHBI MapaMeTpaM, HCIOIb3yEeMbIM AJISl M3MEPEHUs] (PaKTUUEeCKOH 3aHATOCTH, a
MOPOrOBOE 3HAYCHHUE JIOJDKHO OBIThH BBIIIE U3MEPEHHOTO YPOBHS IITyMa Ha BEJIMYUHY, KAK MUHUMYM, OT 3 110
5 nb. [To ynoMsHyTBIM BBIIIE€ MPUYMHAM JIAHHBIA METOJ SBJSETCS OOJiee TOUHBIM, €CIH M3MEpEeHHe IIymMa
BBITIOTHSETCA B KaX/I0M HHTEPBAJIE MEX Y TOBTOPHBIMHU U3MEPEHUSIMHU HEMTOCPENCTBEHHO NEPEN U3MEPEHUEM
(aKTHUECKON 3aHATOCTH.

Pacuetnoe MOPOroBO€ 3HAYCHHUE

B cnyuae ecnu He nMeeTcs HU NOAXOISAIIUX HEUCIIONb3YEMBIX YaCTOT, HU MHTEPBAJIIOB BPEMEHHU, B KOTOPHIE
KaHaJl 3aBEIOMO CBOOOJEH, IMOPOroBOE 3HAUYCHHE TEM HE MEHEE MOXET OBITh PAaCCUMUTAHO IPH ITOMOILHU
YpOBHEH, N3MEPEHHBIX B TEUEHHE OIHOTO LIMKJIa CKaHupoBaHus. OTHaKO TaHHBIA METOA paboTaeT TOIBKO pU
W3MEPEHUSIX 3aHSATOCTH IOJIOCHI YacTOT JIMOO H3MEPEHUSX 3aHSATOCTH HECKOIbKHX KaHaJOB C paBHOM
LIUPUHOMN IIOJIOCHI.

Taxk HaseiBaeMblil "MeTox 80%", onucanublii B Pexomengamuu MCO-R SM.1753, MokeT OBITh UCIIOJIb30BaH
JUIS pacueTa YpPOBHS IIyMa clieAyrommM oopazom: 80% Bcex BBIOOPOK, MPEACTABISIONINX CaMble BHICOKHE
ypoBHH, cOpackiBaloTcsi, a 3aTeM ocTanbHble 20% BBIOOpPOK, MpeAcTaBIAomMX Ooliee HU3KUE YPOBHH,
MOABEPraroTcs JMHEHHOMY YCpeIHEeHUI0. B pe3ynbrare moiy4yaeMm ypoBeHb myma. Kak u B Apyrux Merogax,
KOHEYHOE IMOPOTrOBOE 3HAYCHHE JJOJKHO OBITH BEIIIE PACYICTHOTO YPOBHS IIIyMa, KAK MUHUMYM, Ha BEJIMYNHY
ot 3 1o 5 nb.

[pocreiimmm crtocoboM MPUMEHEHUS TAHHOTO METO/1a SIBJISIETCS UCTIONB30BaHKE JIJISl pacyeTa BCeX BHIOOPOK
W3MEPEeHNH Ha BCeX KaHalax (WJIM 4acTOTax) Ha MPOTSKEHHU BCErO BPEMEHH KOHTposs. Takum obOpaszom,
noJry4aeM 0JJHO (PMKCHPOBAaHHOE MTOporoBoe 3HaueHue. OMsATh kKe, TOT CIIocod MOKET MPUMEHSITHCS TOJILKO
MIPH YCIIOBHUH, YTO YPOBEHB IIIyMa HE U3MEHSIETCS BO BPEMEHHU.
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Jlyumiedt aganTanuy moporoBOro 3HaYeHUs K MTHOBEHHOMY YPOBHIO IITyMa MOXHO JIOOUTHCS B TOM Clydae,
ecmn B '"metone 80%" WCHONB30BaTH TONBKO BBIOOPKH, B3ATHIE 33 OIMH LWKI CKAaHUPOBAaHUS (WU
COOTBETCTBEHHO 3a OJIMH ITUKJI IT0 BCEM KaHaaM), a pacyeT YPOBHsI ITyMa MOBTOPSITh HEITOCPEICTBEHHO Mepe;]
KQKIBIM OTICIIEHBIM CKAHUPOBAHUEM.

[Ipenmy1iecTBO pacyeTHOTO0 METOA COCTOHUT B TOM, YTO OH HE TPeOYeT HAJHYHsI HEUCTIONb3YeMbIX KaHAIIOB
WU HE3aHATHIX MHTEPBAJIOB BpeMeHH (b0 mHbopManmu o HUX). HemoctaTkoM omgHAKO SIBISETCS TO, YTO
pacyeTHBI ypOBEHb IIyMa BO3pPACTAacT, €CJIM OOJBIICE YUCIIO KAaHAJIOB 3aHSITHl CHTHAJIAMH C BBICOKHM
ypOBHEM. B 3THX Cllydasx MPOUCXOIUT MOTEPS UyBCTBUTEIHBHOCTH H3MEPEHUI.

PUCYHOK 6

3aBucuMocTh MEKIY NOPOrOBbIM 3HAYCHUEM U 3AHATOCTHIO

IToporosoe
3HAYCHHUE 2

IToporosoe
3HaueHue 1

y

1 2 3| 4 5 | Kanan

Ha pucynke 6 mokasan nprMep U3MEpeHHUs Ha MATH KaHajlax B T€ MEPUOABI BPEMEHH, KOT/Ia 3aHATHI TOIBKO
IBa M3 HUX (HVDKHSS CIIEKTpalibHAsl JHHUS 3€JICHOTO [IBETa) M KOTJA 3aHSATHI YeThIpe KaHaja C BBICOKUM
YPOBHEM (BEpXHsIs CIIEKTpabHas JTUHUS CUHero 1BeTa). [loporoBoe 3HaueHue, paccuuranHoe ucxonus us 20%
BBI60pOK C CaMbIM HU3KUM YPOBHEM, MCHBLIIC B TOM CJIydac, €CJIN 3aHATHI JIMIIb HECKOJILKO KaHaJI0OB HU3KOT'O
ypoBHA. C MOpPOroBbIM 3HAYEHHWEM 2, PACCUUTAHHBIM IPU BBICOKOW 3aHSTOCTH M BBICOKHX YPOBHSX, HE
yYaaeTcia O6Hapy)KI/ITL 3aHATOCTh B KaHAJIC 2, YTO O3HA4Ya€T MOTCPI0 YYBCTBUTCIBHOCTH B 3TU INEPHOJbI
BPEMECHU.

3.5 BpemeHHbIe HHTepPBAJIBLI NPH NMPOBEEHUH H3MePEeHn i

OCOOCHHOCTBIO COBPEMEHHBIX HU(POBBIX CHCTEM 3a4acTyIO SBISETCS pabdoTa ¢ KOPOTKMMU HHTEPBAIaMHU
TepeIayn ¥ OTHOCUTEIHHO JUTHHHBIMY UHTEepBaaMu Oe3ieiicTBysl (Malblid pabouwmii uki). [t cranmapTHON
YCTaHOBKH 110 U3MEPEHHIO 3aHATOCTH, KaK IIPABHII0, HEBO3MOKHO (PUKCHPOBATH KAXKIBIH UMITYITBC U3ITYUSHHS
B OTAETBHOCTH. B 3TOM M HeT HEOOXOAMMOCTH, MOCKOJILKY Pe3yJIbTaThl B TFOOOM Cilydae OICHWBAIOTCS Ha
OCHOBE CTaTUCTHYECKUX JaHHBIX. Eciin Ha 01HOM KaHajie (4acToTe) B3sTO OOJIBIIOE KOJIMYECTBO BHIOOPOK, TO
paboumii MUK MPEPHIBUCTHIX U3ITyYEHUH OTpakaeTcs B pe3yiIbTaTax ¢ MpHeMIIeMON TOYHOCTHIO. J{o Tex mop
MoKa He TpeOyeTcs M3y4YCHHE 3aHATOCTH B Mpejeiax CTPYKTypbl nukia MJIBP, mocrarouno 0003Ha4MThH
ONPEACIICHHYI0 YaCTOTY KaK 3aHATYIO BO BCE MEPUOJbl BPEMEHH, B TEUCHUE KOTOPBIX BEHET MEepeaady XOTs
Obl OJHAa CTaHIMsS HE3aBHUCUMO OT TOTO, CKOJIbKO BpPEMEHHBIX WHTEPBAJIOB OHA HCIOIB3YyeT B Kajpe
pazuorepenayu.

Ecnmu roBoputh 00 SKCIUTyaTallMOHHBIX XapaKTEPUCTHKAX W3MEPHUTEIHHONW CHUCTEMBbI B IUIaHE CKOpPOCTH
CKaHWUPOBaHUs, TO HACTPOWKH BPEMEHU I U3MEPEHHI, KaK MPaBUIIO, MPEJCTABISIOT OO0 KOMIIPOMHUCC
MEXJy BPEMEHEM HW3MEpPEHHsS Ha OJHOM KaHaJle W WHTEPBaJIOM MEXJIy MOBTOPHBIMUA H3MEPEHUSIMHU.
B xauectBe PYKOBOAAMIECTO YKa3aHUsA IIPpHU ONPEACIICHUN HACTPOCK BPEMEHU MOT'YT 6BITI) MPUHATHI CJICAYIOIHC
COOOpaKECHHUS:

— WHTEPBAaJl MEX]Iy TOBTOPHBIMH N3MEPEHUSIMHU JIOJIKEH OBITh KaKk MOXHO OoJiee KOpOTKHM. B mrobom
Cclly4ae OH JJOJDKEH OBITh KOpOY€e CPeTHET0 BPEMEHH IepeaadH;
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- TUMIUYHOE BpPEMS M3MEpEHHs JOJDKHO OBITh KaK MOXHO Ooyiee KOpOTKHM. B mo0oM cirydae OHO
JIOJDKHO OBITh KOpOYe KaJlpa pajnorepeaadn B IOJI0CE YacTOT, UCIOIB3yeMoil B cucteme MJIBP.

Ecmn nmpumensiercs ob6opynoBanue BII®, To THMdHOE BpeMs H3MEpEeHUs paBHO BpeMEHH cOopa JaHHBIX.
Ecnmu munmManbHble TpeOOBaHMSI K WHTEPBATY MEXKAY IMOBTOPHBIMUA HM3MEPECHUSIMU HE MOTYT OBITh
COOJFO/IEHBI, TO THOO0 JODKHO OBITh YKOPOUEHO THIMYHOE BPEMS M3MEPEHHS, TUO0 MOIHKHO OBITH CHUKEHO
KOJIMYECTBO KaHAIOB (YMEHBIIICHA IIHPHHA MOJI0CH 1pu u3Meperun FBO).

B INpunoxenun 1 npuseaena 6onee nogpoOHast HHPOPMALHS O 3aBUCUMOCTH MEXIY 3TUMH TapaMeTpPaMu.

Ha CICAYIOIIEM PUCYHKE IMOKAa3aHbl PA3JIMYHBIC BPECMCHHBLIC WHTCPBAJIbI, YUUTHIBACMBIC IIPHU MPOBCACHUN
I/ISMCpeHI/Iﬁ 3aHATOCTH, a TaAKKE 3aBUCUMOCTU MEKIY HUMU.

PUCYHOK 7

3aBucumocTu MEXAYy BPEMEHHbIMHA HHTEPBaJIaMHU

fA

y Tr >
1 1
"t ®
54- v | :
54— Tobs —>i i i
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©
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@) ® © ©) ©) ©)

©

v

t1 t2 t3 ta t

TR — HHTEPBAJI MEXK/TY TOBTOPHBIMH H3MEPCHHUSIMH;
Twm — BpeMst H3MepeHus;
Tobs — BpeMmst HabmroaeHus (Tm + TOTOTHUTEIBHOE BPEMST).

[penmnonaraercsi, 4o mepenaya A Ha dactote fi Bemercst B MHTepBaye BpeMeHH Mexay t1 u ts, KOTOpBIit
SBIISIETCS. UHTEPBAJIOM MEXIy MOBTOPHBIMUA W3MEPEHHSMH, XOTS ee (DaKTUUecKas JUIMTENILHOCTh KOpoUe.
[Tepenaua B Ha yactote f1 He 0OHapyxeHa cOBCeM, TaK KaK OHA HAXOAUTCS 3a IpeeiaMy KaKoro-I10o oKHa
n3MepeHui Tm. Takum 00paszom, 171l yBEIMUYEHUS BEPOSATHOCTH OOHAPYKEHUS KPATKOBPEMEHHBIX Mepeaad Ha
vactore f1 MHTepBa MEX1y OBTOPHBIMH H3MEPEHHUSIMH JOJDKEH OBITH HAMHOT'O KOpPOUE.

Iepenaua C Ha yacrote f, oOHapykeHa MpH TMPOBEICHUH 000MX W3MEPEHHH, TaK KaK MPH HCIOIb30BaHUN
MMUKOBOTO JIETEKTOpa PE3yIbTHPYIOIee 3HaU€HNE YPOBHS HE 3aBUCHUT OT TOTO, IPHUCYTCTBOBAIIO JIH H3ITyIECHUE
B TE€YEHHUE BCETO MEePHOJia U3MEPEHMSI | v WIIH TOIBKO €T0 YacTH.

[Tepenaua D Ha wactore f3 Benercs cuctemoit MJIBP, uMeroiieit onpeneneHHbli padounii nukit. [Tockonbky
OOBIYHO B TIPOIIECCE M3MEPEHUH HHTEPBAII MEX,Ty TOBTOPHBIMHI H3MEPEHUSMHU | JUIMHA Kajipa cucteMbl MJIBP
HE CHHXPOHH3UPOBAHBI, CYLIECTBYET OOJblIas BEPOATHOCTb TOTO, YTO HEKOTOPHIE MAKEThl HMITYJIbCOB
OCTaHyTCS HeOOHAPY)KEeHHBIMH, €CJIM WHTEPBaJ MEXIy MOBTOPHBIMH M3MEPEHUSMHU OObIIe ATUHBI Kaapa.
B aTOoM cityuae ripu 60JIbIIIOM KOJTHYECTBE TPOU3BEACHHBIX BHIOOPOK Ha yacToTe f3 BEpOSITHOCTH OOHAPYKEHHUS
TOTO WJIM MHOTO MaKeTa UMITYJIbCOB OyZeT paBHa paboueMy LMKITY, a TaKkke OyAeT 0ToOpa)xarh 3aHITOCTh
KaHaja.

Jig Toro d9roOBl YBENMYUTHh BEPOSITHOCTH OOHApPY>KEHUS KPATKOBPEMEHHBIX HW3IYyYEHHH HMITYJIbCHBIX
unpoBbIx cucteM, Takux kak BJIBC (6ecmpoBomHas mokaipHas BBHIYHCIUTEIbHAS CETh), U BMECTE C TEM
MOBBICUTh YPOBEHb JIOCTOBEPHOCTH KOHEUHOI'O pe3yJbTara, MOXHO IPOM3BECTH HECKOJIBKO BBIOOPOK
M3MEpEeHNid B OJHOM KaHajle W JIMIIb 3aT€M TMEPEeXOJUTh K CIEAYIONIeMy KaHaly. JTO YMEHBIIaeT
JUTMTENTLHOCTD "ClienbIX" MEepHONIOB, BO3HUKAIONIMX B TEUCHHE 3aTpaT BPEMEHHW Ha 0o0pabOTKy NaHHBIX,
BKJIIOUYAs BpeMsI HACTPOMKH Ha CIIEAYIOMMI KaHal. JJaHHBIN IPUHIUI HIUTIOCTPUPYETCS Ha PUCYHKE 8.
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PUCYHOK 8

Onrumu3zanus BPEMEHHBIX HHTEPBAJIOB IJIsI KPATKOBPEMEHHBIX CUTHAJI0OB

- a) Tunu4yHoe BpemMsi M3MepeHust
| b) Bpemsa HabnogeHuns

-l F -
|‘ [| —»| [« c) 3aTpaTbl BpeMmeHu Ha o6paboTky
[ I | I
Kanan 1 1 : : : ! : : : :
nnn s | nnn s
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L I B | L I B |
1 1 1 1 1 1 1 1
KaHan 3 P P
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LI
Kanan Ne i i i i
1 1 1 1
3.6 HanpapjieHHOCTH H3MePHUTEIbHOH AHTEHHBI

B GonbuivHCTBE CilyyaeB AaHHBIE, MOITY4YECHHbBIE TPU U3MEPEHUH 3aHSATOCTH, OJDKHBI OBITh IEHCTBUTEIHHBI
JUISL MECTa PACIOI0KEHHUsI CTAHIIMKA KOHTPOJIS JHOO B OMpENeNeHHON 30HE BOKpPYT 3TOro Mecta. s Toro
9TO0OBI PE3YJIBTAThl ObUIN ICHCTBUTEIILHBI, B KPYTOBOIl 30HE BOKPYT' MECTa PACIIONIOKCHHS CTAHIIMH KOHTPOJIS
JIOJDKHA IPUMEHSTHCSL HEeHANpaBIIeHHAs U3MEPHUTENIbHAsI aHTEHHA. B OOJBIIMHCTBE CllyyaeB 3TO TpeOOBaHUE
SIBIISIETCSI CTAHAAPTHBIM JJISI U3MEPUTEIILHOTO 000PYA0BaHNSI.

O,Z[HaKO B psAAE CIy4acB CJICAYCT MCIOJIb30BAaTh HAIIPABICHHYO U3MCPUTEIbHYI0 aHTCHHY, 4 MMCHHO!

- N3mMepenue T0HKHO 0TOOpaXKaTh 3aHATOCTD JJIsS OJTHOTO OIPEIEIICHHOT0 MECTa U CIIY>KOBI, KOTOpast
TaK)Ke MCIIONIb3YET HAIlpaBlieHHbIE aHTeHHBI. Hamprumep, TpeOyeTcst H3MepuTh 3aHITOCTh CETH CBS3H
JKEIEe3HOAOPOKHOW KOMMaHWH. ba3oBble CTaHIMM  TONB30BATENIEl  PACIIONOKEHBI  BJIOJb
JKENEe3HOZAOPOXKHBIX TyTeH, a Ui (QOKYCHUPOBKM pajvoiy4a BJOJAb IyTeH HCIOJIb3YIOTCS
JIBYHAIIPABJICHHBIE aHTEHHBI. (CM. puUCYHOK 9). B manHOM citydae m3MepHUTelIbHAsS aHTCHHA MOXKET
UMETh Ty K€ HaIpaBIEeHHOCTh, YTO M aHTEeHHA 0a30BOW cTaHIMH. Takas ke CHUTyalusi BOSHHKAET,
KOT/Ia 3aHSATOCTh U3MEPSIETCS B MOJI0CE YaCTOT JIMHHUM paguocBs3u "Touka-Touka".

PUCYHOK 9

IIpumep opraHu3anuu #xKejae3HOAOPOKHOI CeTH CBA3N

/— BasoBas cTtaHumsa
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- PesymbTar u3MepeHUs] JOJDKEH OBITh JICHCTBUTENBHBIM B 30HE, KOTOpas HEPaBHOMEPHO
pacmpenenieHa BOKPYr MeCTa pAaclONIOKCHHs CTAaHIMH KOHTPOJS TakuM o0pa3oM, 4YTo
MECTOTIOJIOKEHHE CTaHIIMKA KOHTPOJSI OKa3bIBACTCS HA TPAHMIE WIM JAKE 3a MpeleliaMH 30HBI
usmepenus. K mpumepy, HEOOXOAMMO H3MEPUTh 3aHATOCTh JIJIS 30HBI, PACIIONIOKCHHOMN B JIOJUHE,
MIPY 3TOM ONITUMAJIbHOE MECTO JUTS Pa3MEIICHUS CTAaHIIMU KOHTPOJISl HAXOAHUTCS Ha BEPIIIMHE X0JIMa,
BO3BBIIIAONIETOCS Haj MOMUMHON (cM. pucyHok 10). B 3TOM ciyuyae mprMeHEHHE HaIlpaBIICHHOW
KOHTPOJILHOM aHTCHHBI TapaHTHPYET TO, YTO NMPUHUMAEMBIC CUTHAJBI, B OCHOBHOM, OTHOCSTCS K
u3MepsieMoli 30He. CUTHAIBI OT TOJb30BaTelNeH, HAXOAAIUXCS 32 MpeaeIaMu U3MEPSIeMON 30HBI
(HarmpuMep, B COCEIHEH JONMHE, 033 MECTOIMOJIOKEHHS CTAHIIMA KOHTPOJIS), B OOJBIIMHCTBE
CBOEM HCKITIOYAIOTCS M3 MOTYYCHHOTO Pe3ybTara.

PUCVYHOK 10

CTaHMs KOHTPOJIA 32 NPeAeJIaMU 30HbI H3MepPeHUst

_———————— | CraHuwma koHTpons

lMpoune nonb3osartenu, cUrHarnbl 3oHa n3mMepeHuns
KOTOPbIX AOJMKHbI NOAABMNATLCA

J1st HOTIOTHUTENBHOTO MOBBIIEHHUS BEPOSTHOCTH TOT'0, YTO PACCMATPUBAIOTCS TOJIBKO MOJIE3HbIE U3IYYECHUS
B 30HE HM3MEPCHHUS, MOTYT MPUMEHSATHCS METOIbl UICHTH(UKAIMH CUTHala, TaKhe KakK JIEKOIUpOBAHUE
(manpumep, uaeHTudukarop komriekta yciyr (SSID) nokansHo# paanocetn RLAN).

4 CoobOpaskeHus 1Mo BbIOOPY IJIOINAJKH JJISI pa3MeleHUs] CTAHINH KOHTPOJIS

ITomMumo 0coOBIX ciTydaeB, YIIOMSHYTBIX BBILIE B pazzene 3.6, onTuMaibHOe pa3MeleHne CTAHIIMK KOHTPOJIS
3aBHCHUT OT TOT'O, KAKOM CTENEHBIO TOCTOBEPHOCTH JOJDKHBI 00J1aAaTh pe3yabTaThl U3MEPEHHI.

Ecnu pesynbrarhl M3MEpeHUH AOJDKHBI JIMIIb OTOOpa)kaTh 3aHATOCTH IJISI ONPENENICHHON CTalMOHapHON
MOJIB30BATENICKOM CTAHIMM, TO CTAHLUS KOHTPOJIA AOJDKHA pacrosaraTbCsl Ha JAHHOW CTaHIUH WIH B
HEMnocpeACTBEHHON 61m30cTH 0T Hee. [10 BO3MOXKHOCTH U1 U3MEPEHUH T0JKHA TPUMEHATHCS caMa aHTeHHa
MOJIL30BATENILCKOTO 000pynoBanusi. OIHAKO €CIM TOJIb30BATEIbCKAsl CTAHIIMS YK€ BKIIOYECHA W TepenaeT
CUTHAJIBl B T€UEHHE NIEPHOAA MPOBEACHUS KOHTPOJIA, CIEAYET NPUHATE 0COObIE MEPHI AJISl NPEAOTBPAILECHHS
Meperpy3Ku U3MEPUTETHHOTO 000PYAOBaHHS. DTO MOXKET OBITh pealln30BaHO, HAIIPUMED, ITyTEM TPUMEHEHHUS
Y3KOTIOJIOCHBIX PEXKEKTOPHBIX (GUIBTPOB (TPH WM3MEPEHHH C OTJENBbHOW aHTEHHOW) WM HampaBleHHBIX
OTBETBUTEJCH (JUIsl M3MEPEHHH, TPOBOANMBIX HEITOCPEICTBEHHO HA AHTEHHE MOJIb30BATEIbCKOM CTAHIIUHM).

Ecnmu pesymbraThl u3MepeHHs] AOJDKHBI OTOOpaXkaTh 3aHITOCTh JUIS 30HBI OOJIBIIErO pasMmepa, TO
ONTUMANIBHBIM pelIeHneM OyJIeT pa3MelIeHne CTAHIIMKA KOHTPOJIS B IIEHTPE 3TOW 30HBI (30HBI M3MEPEHHIA).
Pasmep 30HBI H3MEpEHUIT 3aBUCHUT OT CIIEAYIOIIUX (HaKTOPOB:

- MOPOTOBOTO 3HAYCHUSI (UeM HIKE TOPOTOBbIC 3HAYCHHSI, TEM OOJIbIIIE pa3Mephbl 30HbI U3MEPEHHIA);
— BBICOTHI AaHTEHHBI CTAHIIMU KOHTPOJIS (YeM BbIIIE aHTEHHA, TeM O0JIbIIe pa3Mepbl 30HBI U3MEPEHH);

- BBICOTHOI'O HpO(l)I/IJ'ISI MECTHOCTH (30Ha H3MCpeHPII>i OrpaHrW4CHa XOJIMaMWu WIHW APYTUMU
HpeHSITCTBI/ISIMI/I) .

Ecimm OCJIBIO H3M€p€HHﬁ SABJIIACTCA C60p JaHHBIX O KaK MOXXHO OOJIBIIIEM KOIHUYECTBE I/IBHy‘{eHI/Iﬁ B 30HC
KOHTPOJIA, TO IPEATTIOYTUTECIILHES PACIIOJIOXKUTE CTAHIIUIO KOHTPOJIA Ha 0oJiee BHICOKOII TOUKE.
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Ecau 4yBCTBUTENBHOCTh U3MEPUTEIBHON CUCTEMBI HE MPEBBIIIACT YYBCTBUTEIBHOCTU MOIb30BATEIBCKOIO
000pymoBaHUs B KOHKPETHOM MOJIOCE YACTOT, TO 3aHATOCTh, OTMEUYECHHAs MOJB30BaTENISIMI Ha TPAHUIIE 30HBI
M3MEPEeHMIA, MOXKET OTJIMYAThCSA OT PacUeTHHIX pe3ynbraroB. Ha pucynke 11 mpuBemeH mpumep COBMECTHO
WCIIONIb3YeMON KOPIOPATUBHOW CETU C JIBYMs 0a30BBIMH CTAHIUSIMH, HAXOISIIUMUCS B TNpeaeiax 30HBI
HU3MEPEHUM.

PUCYHOK 11

IIpumep pa3MenieHUsl CTAHIMIA HA COBMECTHO HCII0JIb3YeMOii KOPIIOPATUBHOI YacToTe

30Ha MOKPBITUS
6a3oBoii ctaHuuu 1

30Ha NOKPBITUS
0a30B0i1 cTaHLUU 2

1

MobubHOe / > ./ 1
o bazoBas
YCTPOHCTBO 2 Basosas )
craHms 1 1

CTaHIWs 2 ]
1
1
1
1
1
1

1
1
1
1
1
|
1
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1

Cranus
KOHTPOJIS

1

/
MobunbHoe ¢
yerpoicrso 1 /

Ha pucynke 11 aBToMOOWIIb CTaHIIM KOHTPOJIS Pa3MElIeH B IEHTPaIbHOW YacTH 30HBI M3MEpeHUi. 30HbBI
MOKPBITUSL M3NMy4YeHUi 0a30BbIX craHmuii | W 2 yacTuuHO mepekpbiBaroTcss. C 1ora 30Ha HM3MEpeHUH
OrpaHudeHa ropamM, HO 3TO He UMeeT 0c000ro 3HaYeHHUS, TAK KaK FOPbl OTPaHUYUBAIOT €I11€ U 30HBI TOKPHITUS
CeTH TOABIKHOW CBA3HM. UyBCTBHTEIHHOCTH OOOPYJOBAHHSA CTAaHIMM KOHTPOJS PaBHAa YyBCTBUTEIBHOCTH
0a30BBIX CTaHIIWH, CIIE0BATEIHHO, 30Ha U3MEPEHHI UMEET TOT e Pa3Mep, YTO U UX 30HA MOKPBITHSL.

Ecmm w3nmydenuss wmoOwnmpHOTO ycTpoiicTBa | OOHApY)KHMBAarOTCS CTaHIUEH KOHTPOINS, TO s
COOTBETCTBYIOIIEH 0a30B0il cTaHuu 1 3T0 sBIsIeTcsa nmpaBWiIbHBIM. OTHAKO A7t 0a30BOM CTAHIMH 2 JaHHAS
gacToTa KaKeTcsl CBOOOJHOW, HECMOTpsl Ha TO 4TO 0a3oBas CTaHIMWS 2 HAXOIUTCS B TpelesiaX 30HbBI
W3MEPEeHMA, JUIsi KOTOPOW pe3yNbTaThl WM3MEPEHHsS 3aHATOCTH [IOJKHBI OBITh JIEHCTBUTENBHBI I10
OTIpeIeIIEHUIO.

Wznydenus: MOOMIBHOTO YCTPOWCTBA 2 HE OOHApY)KHBAIOTCS OOOPYJOBAHWEM CTAaHIMH KOHTPOJS, YTO
SIBIISIETCSl MPABUIBHBIM, TaK Kak MOOWJIBHOE YCTPOWCTBO 2 HAaXOAMTCS 3a MpeAeliaMH 30HBI M3MEPEHHH.
OnHako 3Ta 4acTOTa BBIMJISIAUT 3aHSITOM Ul COOTBETCTBYIOLIECH 0a30BOM CTaHLIUM 2.

Curyarusi, onucaHHas B JaHHOM IIPUMEpPE, IPUBOIUT K HETOYHOCTH PE3yIbTATOB U3MEPEHUS 3aHATOCTH B TOM
cydae, eClI OXujaeMasi JOCTOBEPHOCTh PE3YIhbTaTOB JIOJDKHA MMPUMEHSATHCS KO BCEH 30HE M3MepeHuid. Tem
HE MEHEEe, OCHOBBIBASCh HA CTATHUCTHYECKHX JAHHBIX, MOXHO TOBOPUTH O JOCTOBEPHOCTU PE3YJbTATOB
M3MEPEHMIA, TaK KaK BEPOSTHOCTh 000X COOBITHIA MOXKET CUNUTAThCA paBHOU. B Halrem npumepe BepoSTHOCT
MIPOITyCKa TIepelavul CUTHAIA OT MOOMIILHOTO YCTPOHCTBA 2 MOXKET OBITh paBHA BEPOSTHOCTH OOHAPYKEHUS
nepenayn OT MOOWIBHOTO ycrpoiictBa 1. CremoBaTenbHO, i 0a30BOM CTaHIMK 2 CTATUCTHYECKas
3aHATOCTH Ta K€, YTO U PU pa3MEeIIeHHH 000PY/I0BaHUS CTAHIIMK KOHTPOJIS B MECTE PACITIONIOKEHUS 0a30BOM
CTaHLMH 2.

Jus Toro 4roObl M30eKaTh BO3ZHUKHOBEHHS YIOMSIHYTOH BBINIE TPOOJIEMBbI, HEOOXOIMMO YBEIUYUTH
YyBCTBHUTEJILHOCTb CHCTEMbI KOHTpOJs. B psizme ciydaeB 3TOro MOKHO AOOUTHCS, Pa3MECTHB CTAHLUIO
KOHTPOJIS B IPYTOM MECTe — Ha OOJIbIIe BHICOTE (B HALIIEM IPUMEPE — Ha F0)KHOM XOJIME).
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5 IIpouenypa usmepennst

dakTrdeckas Tpoleaypa W3MEpeHHs: W Hauboliee BaXKHBIC MMAapaMETPhl JIOJDKHBI OBITH IMPHBEACHBI B
COOTBETCTBHE ¢ IeIaMHu nipoBeneHus n3Mepennit (FBO umu FCO) 1 THIIOM H3MEPHUTETBHOTO TPHUEMHHKA.

Kak npaBuiio, B mporiecce u3MepeHus: GUKCUPYyeTcs MTHOBEHHBIH ypOBEHB, 00HAPYKEHHBIN B K&XKIOM KaHalle
Y Ha KaXJI0H 9acToTe, a Takxke BpeMs. B psase ciaydaes, ecim TeKkyIiee BpeMst He (puKkcupyercsi, Bce )Ke MOYKHO
paccunTaTh (haKTHIeCKoe BpeMsi KakK[IoW BBIOOPKHM Ha OCHOBE JTAHHBIX O Hadaje MpPOIeAypbl KOHTPOISI H
JUITUTENBHOCTH UHTEpPBaja MEX /1y OBTOPHBIMU U3MEPEHUAMHU, €CIU OH MOCTOSHHBIM.

[Tpu u3mMepeHnn ypoBHS ClIeyeT UCTIONB30BaTh MUKOBKIN AeTeKTOp. C ero moMoIpio OyAeT obecreunBaThes
IIPHUEM JJaK€ UMITYJIbCHBIX M3JIyYEHUH C yYETOM IIOJHBIX YPOBHEH.

Ecnu naMeputensHBIN MPUEMHIK MITH aHATTN3aTOp HEe 001a1at0T (yHKIMEeH COXpaHEeHUs Pe3yIbTaToOB, TO 3Ty
(hYHKITHIO BBITTOJIHSAET KOMITBIOTEP, K KOTOPOMY OHH JIOJIKHBI OBITh ITOIKITIOYCHBI.

5.1 H3mepenue FCO npyu noMouu CKaHNPYIOIIET0 NMPHEeMHUKA

Bo BpeMms npoBeneHHs U3MEPEHUH TPUEMHUK HEOJHOKPATHO CKAHUPYET OJUH 34 APYTUM BCE U3MEPSEMbIE
KaHaubl. JIJIs JOCTHKEHHST HAMITYYIIHX KCIUTYaTAlMOHHBIX XapAKTEPHCTUK HEOOXOIMM KOMIIPOMHCC MEXKIY
(baKkTHYECKUM BpEMEHEM H3MEpPCHHs HA OJHOM KaHale M CKOPOCTBIO CKaHHUPOBaHUS (MH(POPMAIMIO O
BPEMCHHBIX HHTEpBaJIaX cM. B paszeie 3.5).

5.2 HN3mepenue FBO npu noMoiu aHAIN3aTOPA ¢ KAYaHHEM YaCTOThI

B mporecce npoBeaeHus U3MEpEHH aHAIN3aTOp HEOJHOKPATHO COBEPIIAET Ka4aHUs YaCTOThI OT HaYaJIbHOU
1o koHeuHou. Pa3pernienue o nosoce npomyckanus (RBW) onpenensiercs muprHoi KaHanoB (CaMbIX Y3KUX)
B I10JIOCE B COOTBETCTBHU C NMPHUHLMIIAMH, IPUBEICHHBIMU B paszzene 3.1. MHTepBan MexIy MOBTOPHBIMHU
W3MEpPEeHMSIMA paBeH BpeMEeHH pa3BepTku. llpm ycraHoBke B monoxenne "auto" Ha OONBIIMHCTBE
AHAJIN3aTOPOB BBICTABJIACTCA MAKCUMAJIBHO BO3MOKHAA CKOPOCTh KaduaHUs YaCTOTHI B COOTBETCTBUU C RBW
Y LIUPHUHOHN CEKTOpaA.

5.3 N3mepenne FBO metogom BIID

B mpouecce nmposeneHHs U3MEpEHUN ¢ NMOMOIIBI0 aHanu3aropa bIID wiM mMHUPOKONOJOCHOIO MPUEMHHUKA
HEOJJHOKPATHO IPOM3BOAMTCS cOOp JaHHBIX B M3MEpseMOl mosioce. B naeanbHOM cirydae Bcsi u3MepsieMast
noioca MoOXeT ObITh 0OpaboTaHa mapauiensHo. OJHAKO MaKCHMAalbHBIM Pa3HOC CMEXKHBIX 3JIEMEHTOB
paspetenus o yactote nocie bII® nomkeH yaoBIETBOPSTH TpeOOBaHMSM, MPUBEJCHHBIM B pazene 3.1.
MaxkcuManpHas IUpUHA [I0JI0CkI, KOTOpasi MOXKET ObITh 00padoTaHa 3a O/MH LIar, ONpEeAessIeTCs] BETMUYNHON
pasHoca, a Takxe nopsakom BII®. IIpumep: pasHOC KaHANOB, a, CIEAOBATEIBHO, H MUHUMAIIBHBIM pa3HOC
MEXIy CMEXKHBIMH 3JIEMEHTaMH paspelieHus 1o yacrore paBeH 20 k1 (eciam ameMeHTH pa3pemeHus 1o
4acToTe IMONAaJaloT Ha I[EHTpalbHBIE 4YacTOThl KaHana). Eciam npuemHuk BbeimonHser BIID 1k, To
MaKCUMajbHas LIMPUHA TIOJIOCHI, JAHHBIE 110 KOTOPOW MOTYT OBITH COOpaHBl 3a OJUH ILIAr, COCTaBIISET
20 k[ x 1024 = 20,48 MI'n.

WHuTepBan MexXay HOBTOPHBIMH W3MEPSHHUSIMU U BpeMsi HaOJIIOJCHUS PaBHBI BpeMEHHU cOOpa JaHHBIX ILIIOC
BpeMmsi, HeoOxoqumoe st BeimosHeHus bIIO.

Ecnu MakcuManbHas IIMPUHA MOJIOCHI 3aXBaTa B HCIOIb3yeMOM 000pYI0BAHHH MEHbIIIE, YeM HeOOXOoauMast
0JIoca 4acTOT (OrpaHUYMBACTCs JMOO XapaKTePUCTHKAMH O0OPYIOBaHHUsS, JIMOO MPUBEIACHHBIMU BBIIIEC
pacderamu), TO OHa JOJDKHA OBITh pa3lieleHa Ha HECKOJBKO IOJAIO0JIOC, KOTOphIe 00pabaThIBarOTCA
MOCIIE0BAaTEIbHO. B 3TOM ciy4yae 3HAYMTENBHO YBEIMYMBAETCS WHTEPBal MEXIy ITOBTOPHBIMU
HU3MEPCHHUSIMH.

6 Pacuer 3aHsiTOCTH

OcHoBHble npuHIHMITE pacueTa 3ausTocty yactoT FCO, FBO u 3ansTocTu pecypca Obuid onucaHbl paHee B
paznene 2. Iloatomy B najipHelWmeM OyIyT pacCMOTPEHBI JIHIIb HEKOTOPHIE CHENHaIbHBIE METOJIBI
MpeBapuUTeNbHON 00pabOTKM JAaHHBIX, TOJYYEHHBIX TIPH HW3MEPEHUSX, IEJbI0 KOTOPBIX SIBISIETCS
JOCTHKEHUE TIPUEMIIEMOI TOUHOCTH PE3yIbTaTOB.
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6.1 Kom0unupoBanue BbIOOPOK M3MepPEHUI HA COCETHUX YACTOTAX

Jia monydeHus YHCICHHOTO 3HA4YeHHWS 3aHSATOCTH OJHOTO KaHajla 4acTo TpeOyeTcsi KOMOMHHPOBaHWE
pe3yIbTaTOB U3MEPEHHUH B COCEAHUX KaHAllaX, OCOOEHHO B TOM CIIydae, €CJIH MPOBOAWINCH m3Mepenus FBO
¥ HEOOXOJMMO paccuuTaTh 3aHATOCTH ONPEACICHHBIX KaHAOB. JlaHHas mporeaypa oOs3aTenbHa B ciydae,
€CIIH pa3pelIeHne o YacTOTe MIPH W3MEPEHHH BhIIIE pa3HOCA KaHAJIOB.

[pocTeiimmm criocoOOM SBISETCS PaCCMOTPEHUE TOJIBKO TeX BBHIOOPOK M3MEPEHMH, KOTOPhIe HAXOIATCS Ha
yacrore, OMmKaiied K HEHTPaJIbHOM 4YacTOTe KaHana, U WTHOPHUPOBAHME BCEX IMPOYUX BBIOOPOK. DTOT
MPUHIMII IOKa3aH Ha pucyHke 12.

PUCYHOK 12

IIpocreiimuii cioco6 KOMOMHMPOBaHUs BbIOOPOK U3MepPEHHIT

A

A

Hcnomns- OTKIIOHEH-

3yeMble HBIE
BBIOOPKH BBIOOPKH
IToporosoe
3HaYCHHE
Ll

1 | 2 | 3 | 4 | 5 | Kanan

HenocraTtok maHHOro MeTOAa 3aKIIOYAaeTCsl B TOM, YTO IIHMPOKOIIOJOCHBIC CHTHAJBI W/HWIM CHIHAJIBI C
nuGpoBOi MOAyIALMEH MOTYT OBITh HE OOHAPYKEHBI, IIOCKOJIBKY UX CHEKTP SBISETCA HMIYMONOAOOHBIM, a
CHEKTpalibHas IJIOTHOCTh M3MEHSETCS BO BPEMEHU TaKUM 0Opa3oM, YTO B MOMEHT HM3MEPEHHUS! yPOBEHb
BBIOOPKH B HCHOJIB3YyEeMOI MOJ0CE YacTOT MOXKET OIMYCTHUTHCS HMKE MOpOToBOro 3HaueHHs. B kadectse
prMepa MOXKHO MIPUBECTH CUTHAJ B KaHase 2 Ha pucyHke 12. Takas xxe npoGieMa MOXKET BO3HUKHYTb, €CITH
LEHTpaJIbHAsl YaCTOTA Y3KOIMOJIOCHOTO M3Iy4YEHHUs 3HAUUTENbHO OTJINYAETCS OT HOMHUHAJIBHON IIEHTPabHON
4acTOTHI KaHaa.

HaHJ’Iy‘IIHPIM CIIocoooM KOM6I/IHI/IpOBaHI/IH BLIGOpOK H3MCpeHI/II>'I AJid ONpCACIICHUA 3aHATOCTU KaHalla
SABJIACTCS MHTCIPHUPOBAHUC BCCX BI:I60pOK, HaxOoAsAIUXCs B I'paHULAX KaHaJla, U BBIYHCIICHUC KaHaJIbHOM
MOIITHOCTH. HpI/I HCIIOJIB30BaAHNH JAaHHOI'O METOAa MepOﬁ, onpenem{}omel‘/’l IIOPOroBOC 3HAUCHUE, ABJIACTCA
KaHaJIbHast MOIIIHOCTD IITyMa, 4 HC MOIIHOCTb OTHGHBHOﬁ BBI60pKI/I H3MepeHHI>'I, coz[epncameﬁ [IyM.

Ha pucynke 13 mokaszaH mpuMep NPUMEHEHHMS IDAHHOI'O METO/AA C MCIIONb30BAaHHEM TeX e BBIOOPOK
W3MEpPEHHI, YTO U B IPUMepe Ha pUCyHKe 12.
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PUCVYHOK 13
KomOunupoBanue BbIOOPOK H3MepPeHUIi MyTeM pacyeTa KaHAJIbHON MOIIHOCTH
KananbHast
A MOIIIHOCTh
A B KaHaue 4
IToporosoe
3HaYCHHE
 Kananbnas
MOIIHOCTH
»
»
1 2 3 4 5 Kanan

Ha pucynke 13 xaHanm 2 BBITISIINT 3aHATBIM, TaK KaK CyMMapHasl MOIITHOCTh BCEX BBIOOPOK M3MEPEHUH B
Mpeienax 3TOro KaHaja MpeBbIIIaeT IOPOroBoe 3HaUEHHEe, BEIYUCIEHHOE Ha OCHOBE CYMMapHOI MOIIIHOCTH B
KaHaJax, COJEPXKaIlnX TOJIbKO IIyM (KaHaubl 1, 3 u 5).

6.2 Kaaccnpukanust u3aydeHui B Mo10cax 4acToT ¢ KAHAJIAMM Pa3InYHONH IMPUHBI

B HEKOTOpBIX ciydasx CiTy:KObI PaguoCBsi3H, PadOTAIONIME B MOJOCaX Pa3IWYHOW IIUPUHBI, COBMECTHO
WCTIONB3YIOT OJTHY MOJIOCY YacToT. OTHUM 13 IPUMEPOB SIBISIETCS pagroBeniarenbHas mojoca YBY (B EBpore
470-790 MI'). B atoii monoce yactor TB-curnasnsl, uMeronye mMpuHy monockl 6—8 MI'1, ucnonb3yrorces
COBMECTHO C CHUTHaJaMHU Y3KOMOJOCHBIX CHUCTEM ABYCTOPOHHEH CBS3M M OECIpPOBOIHBIX MHKPO(OHOB,
MaKCUMalbHasl IHPUHA IOJIOCHl KOTOPBIX cocTaBisieT 25 Kl 'w.

Ecimm B momocax dYacToT HO,I[06H01"0 TAIIA TPOBOAATCA HU3BMEPCHUA 3aHATOCTU, TO YaCTO BO3HHUKACT
HCO6XOILI/IMOCTI> OTJIM4aTh 3aHATOCTb, CO3JaBa€MyI0 TCJICBU3UMOHHBIMU CHCTECMaMH, OT 3aHATOCTH,
CO3I[aBa€MOﬁ APYIruMU CUCTCMaMHU. B stoMm CJIydac pacyeT AOJIKCH NPOU3BOAUTHCS B HECCKOJIBKO 3TAIlOB.

B mepByro ouepenn onpesessieM 3aHATOCTh Ul HanOOJee MIMPOKOMOJOCHOW CHCTEMBI B IMOJIOCE YacTOT.
3aTteM, UCTIONB3Ys TOJIBKO OCTABIIYIOCS YaCTh U3MEPSEMON MOJIOCHI, ONPEIEIIieM 3aHATOCTD JUIs CIICAYIOIICH,
00J1ee y3KOIOJIOCHOM CUCTEMBI | T. JI.

Jnst oOHapyKeHUsI 3aHATOCTH, CO3/1aBA€MOI IIMPOKOIOIOCHON CHUCTEMOMH, BBIOOPKH HM3MEPEHUH IOJKHBI
pacCUnTHIBATHCA CIIETYIOMUM 00pa3oM.

1 [Tonoca yacToT nenuTCs Ha KaHAJIBI IIHPOKONOIOCHONW CHCTEMBI.

2 BbIOOpKH U3MEpEeHU YIOPSIOYMBAIOTCS [0 YacTOTe M IMPUCBAUBAIOTCS COOTBETCTBYHOIIMM
KaHaJlaM.

3 Br100opku u3MepeHuil, Monajgaroiue B OJIMH KaHall, 10 OTACIbHOCTA CPABHUBAIOTCS C ITOPOTOBBIM
3HAaYECHHUEM.

4 Ecnu 6osiee 50% BBIOOPOK B OJTHOM KaHaJIE MPEBBILIAIOT IIOPOTOBOE 3HAUCHHUE, TO KAHAJ TOMEUYACTCS
Kak 3aHAThINA ITUPOKOTIOJIOCHON CUCTEMOM.

) Bce BBIOOpKHM, TOMajaroMe B KaHAIBI, KOTOPbIE HJCHTU(QUIMPOBAHBI KaK 3aHATHIC
LIMPOKOIIOJIOCHOM CHCTEMOM, HCKIFOYAOTCS U3 JAIbHEUIIINX PACUETOB.

6 OcraBiimecs y4acTKM TOJOCHI YacTOT JIENATCS Ha KaHAIbI CIeayrollel, Ooliee y3KOTOIOCHOM
CHCTEMBI.

7 B oTHOIIEHNY ocTaBIIUXCsl BEIOOPOK MOBTOPHO MPUMEHSFOTCS aru 2—6 s onpe/iesIeHHsI KaHaJIOB,

3aHSTHIX CIICAYIOIIEH, 00Jiee Y3KOIMOIOCHONH CHCTEMOM.

JaHHas mporenypa NoBTOPSIETCs 10 TeX MOp, MoKa He OyaeT o0paboTaHa HanboIIee y3KOMOJIOCHAS! CUCTEMA B
naHHOM mojoce yactoT. Ha pucynke 14 npuBenen npumep uisi 2 HIMPOKOMOJIOCHBIX KaHAJIOB WIH
8 KaHaJIOB Y3KOIOJIOCHOW CHCTEMBI, HAa KOTOPBIE IPUXOAUTCS 4 IIMPUHBI IIUPOKOIIOJIOCHOTO KaHAaa.
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PHUCYHOK 14

AHaJIM3 BLIOOPOK H3MEpPEeHHUIi B 110J10Ce YACTOT ¢ KAHAJIAMH Pa3/INYHOI IMPHHBI

[Toporosoe
3HaUEHHE

ey f
1 | 2 | 3 | 4 5 6 7 8 ‘V3K0mOJIOCHBIE KaHAJIbI

< 1 >« 2 ————p {4 1IUpOKONONOCHBIC KaHAIIBI

Ha pucynke 14 usnmydeHue B y3KOIOJIOCHOM KaHajie 3 He OTOOpaxkaeTcs B IEPBOM IHMKJIE aHAIM3a A
IIMPOKONOJIOCHBIX KAHAJIOB, TOCKOJIBKY JIUIIE 7 13 48 BEIOOPOK, HAXOAAIIMXCS B IIMPOKOIIOJIOCHOM KaHaie 1,
MpeBHIIAIOT ToporoBoe 3HadeHue (15%). CurHanm B IIMPOKOMOJNIOCHOM KaHaie 2 TeM He MeHee OyaeT
oOHapyXeH, Tak Kak 34 u3 48 BEIOOPOK MpeBBINIalOT IoporoBoe 3HaueHue (71%). Bo BTopom mukie ananmsa
JUISL Y3KOTIOJIOCHBIX KaHAJIOB BCE BEIOOPKH MIMPOKOMOJIOCHOTO KaHalla 2 HCKITIOYAIOTCS M IOATOMY ITOBTOPHO
HE OTOOPAXAIOTCS B BUJIE YETHIPEX Y3KOIOJOCHBIX M3IMydeHHi. CUTHAN B y3KOMOJIOCHOM KaHaie 3 TeM He
MeHee OyaeT oOHapyKeH, Tak Kak 7 u3 12 BBIOOPOK, HAXOISIIUXCS B 9TOM KaHalle, IPEBBIIIAI0T TOPOrOBOE
3nauenue (58%).

Jia maHHOTO aHaNM3a BaXKHO, YTOOBI pa3pelIeHre 1Mo 4acToTe npu u3Mepernnn FBO ObUIO Kak MHHIMYM B
4 pasa Gosbllie IIMPHUHBI BTOPOrO HambOojee y3KOro KaHaja B JaHHOH mojoce yacTtoT. Eciu ucnonb3yercs
meton BII®, To mo kpaitHelr Mepe 4 31eMeHTa paspelieHHs 10 4acTOTe TOJIKHBI HaXOAUTHCSA B Ipejenax
BTOPOr0 Hanboee y3Koro KaHana.

[Ipumep: B u3MepseMoil Mojoce YacTOT WCHOJB3YIOTCS KaHaimbl mmpuHod 25 kl'm, 50 kI'm u 8 MIm.
Paspernraromast ciocoOHOCTH 110 4aCcTOTE ISt JAHHOTO M3MEPEHUS JI0JIKHA ObITh BhIle, ueM 50/4 = 12,5 k[,
3JT0 obecneunBaeT HATMYME KaKk MUHIMYM TPeX BBIOOPOK B KayKA0M KaHase mupuHoi 50 kI 1, 4To mo3Bosisier
npu nomoimu "merona 50%" OTIMUMTH 3T CUTHAIBI OT 0OJiee Y3KOIOJIOCHBIX, HCIIOJB3YIOUIMX Pa3HOC
KkaHajoB 25 k1.

7 IIpencraBiienue pe3yJbTaToOB H3MepeHUI

CyH_IeCTByeT MHOKECTBO  CITOCOOOB NpeaACTaBJICHUA PC3YyJIbTATOB H3M6peHHfI 3aHATOCTH. BLI60p
ONTHUMAJILHOTO CII0C00a 3aBUCHUT OT TOI'0, Ha KaKUC KOHKPETHBIC BOIIPOCHI JOJUKHBI 1aTh OTBET PE3YJIbTAThI
H3MepeHHﬁ, a TaxKkK€ OT TaKux IIapaMCTpPOB, KaK KOJMUYECTBO KaHAJIOB, MIIHMPHUHA II0JOChI U
MMpOAOZKUTCIIBHOCTD I/ISMCpeHI/Iﬁ.

B cnepyromux pasnenax MpUBEACHBI HEKOTOPBIE IMPUMEPHI HPEACTaBICHHUS Pe3yJIbTaToOB, NPHYEM BCE
CYIIECTBYIOIIHNE CIIOCOOBI HE OTPAaHHYMBAIOTCS IAHHBIMU TIPUMEPaMH.

7.1 Tpaguk B 0TACIbHOM KaHaJe

[IpocreitimuM criocoOoM mpejacTaBieHus pe3yiabTatoB usMepenuii FCO spisercs rpapuk 3aBUCHMOCTH
OTHOCHUTEIHHON 3aHATOCTH YacTOTHl MJIM KaHaja OT BpeMeHH. J[Isi 3TOro BBIOOPKH YCPEIHSIOTCS II0
OIpEIETIEHHOMY BPEMEHH MHTETPUPOBAHUS, PAaBHOMY, Hampumep, 15 muHytam wim 1 gacy. Uem meHble
BpEMsI HHTETPUPOBAHMSI, TEM BBIIIIE pa3pellieHre M0 BpEMEHH, U BO3MOXHO MpoBelieHre Ooliee oApOOHOTO
aHallM3a KpaTKOBPEMEHHBIX M3MEHEHNH 3aHATOCTH. OJTHAKO €CITH BPEeMsI HHTETPHUPOBAHHS MEHBIIIE CPETHETO
BpPEMEHH IIepellauu, TO paciiu(poBKa pe3ybTaTOB 3aTPyAHEHA, TaK KaK 3HAYCHHUS 3aHITOCTU Yalle BCEro
Oynyt paBubl 1100 0%, 1160 100%. 1llupoko ucmnoap3yeTcs 3Ha4YeHUEe BPEMEHH MHTEIPUPOBAHUS, PaBHOE
15 munyTaM.
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Ha pucynke 15 npuBeneH npumMep rpaguueckoro npeacTaBieHus Tpaduka s OQHOTO KaHaua.

PUCYHOK 15
CrtpykTypa Tpaduka B 0JHOM YACTOTHOM KaHaJjie
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Jlunueir cunero 1Bera ¢ Haamuchio "Occupancy" ("3aHsATocTh") 0003HAYEH BPEMEHHOH WHTEpBAI
WHTETPUPOBaHMs, paBHBIA 15 munHyTam. Jluamsa myprypHoro mBera ¢ Haamuchkio "Average" ("Cpemnee
3HaueHne'") 0003HaYaeT CKOMB3AIIEE CPETHEE B TEUSHHE MTOCIIETHETO Yaca.

7.2 3aHATOCTh B HECKOJbKHUX KaHaJIaX

Ecnu Her Heo0X0IMMOCTH B IpeACTaBIeHHMH WH(POPMALMK O Harpyske Tpaduka B T€UeHHE BCEro IHs, TO
pesynbrat uzmepenns FCO B HECKOBKUX KaHANIAX TakKe MOXKET OBITh OTOOpaskeH Ha oIHOM rpaduke. Ha ocn
X 0TOOpaXkaeTcsl 4acTOTa WM KaHaJl, @ HA OCH Y — 3aHITOCTh, YCPEIHEHHAsI [0 BCEMY NE€PUOIY KOHTPOJIS.

Ha pucynke 16 npuBeneH mpuMep IOJIOCHI YacTOT, COBMECTHO HCIIOJBb3YyEMOW CIy:KO0amu, ¢ pa3IMyHON
LIMPHUHON IIOJIOCHI K PA3HOCOM KAHAJIOB.
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PUCVYHOK 16
IIpumep 3aHATOCTH B HECKOJIBbKUX KAHAJIAX ¢ PA3JIMYHOI INHPHHOM M10JIOCHI

— DVB-T
~— Y3KononocHble cucteMbl (6ecnpoBoAHbIe MUKPO(OHbI U T. A.)
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[Iupokue mosIoCckl KPaCHOTO I[BETa HAa pUCYHKE 16 0003HAYAIOT 3aHATOCTh, CO37aBaeMyto curnaiamu DVB-T
¢ mMpUHON mojockl 8 MI'L, a TOHKHME MOJOCHl CHUHErO LBETa MPEACTABIAIOT 3aHSITOCTh, CO3AABAEMYIO
Y3KOTIOJIOCHBIMU OECTIPOBOTHBIMHA MHKPO(OHAMU H JIMHUSIMHU JIBYCTOPOHHEH CBSI3H.

OpHako 3TOT BHJ MPEACTABICHUS PE3yJbTaTOB HE JNAeT WHPOPMAIMK O TOM, KaKUM 00pa3oM 3aHATOCTh
KaXXZIOT0 KaHaja pachpezesieHa Mo BCeMy NEepUoIy KOHTPOJA B LeNoM. Takoro poaa WHQOpPMaILUs MOXET
OBITH MOJIyYEHA C IIOMOIIBIO IPEICTABICHNS TUCTOrPaMMBbl 3aHATOCTH. [10 ocu X rucTorpammsl 0ToOpaxkaercst
4acToTa, 1o Ocu Y — BpeMs. UNcIeHHbIe 3HaUeHHs 3aHATOCTH 0003HAYAIOTCS PA3HBIM IIBETOM.

Ha pucynke 17 npuBeeH npuMep TaKoi THCTOrPaMMBbI 3aHSITOCTH (YBETHUYCHHAS YacCTh).
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PUCYHOK 17

I'ucrorpamma 3ansTocTH
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OTHOCHTENBHAS 3aHATOCTh, 3HaYeHIs MeHbIIe 0,01% oToOpakaroTcst 6€IbIM IIBETOM

Jig ynydimeHus YUTaeMOCTH pe3yJbTaThl, IPUBEACHHbIE Ha PUCYHKE 17, HHTEIPUPYIOTCS MO BPEMEHHBIM
HWHTEpBaJaM UIMTEIBHOCTBIO OKOJIO 3 MUHYT, B TE€UCHHUE KOTOPBIX OTOOPa)KaeTcsi MaKCUMaJIbHOE 3HAUCHHUE
3ansitoctd. Hanpumep, yactora fi 3aHsITa OCTOSHHO B TEYEHHE KaXKIOT0 U3 TPEX 0TOOPaKaeMbIX HHTEPBAJIOB
(;mMHMA KpacHOTO 1BeTa — 3aHsATocTh 100%). BMecte ¢ Tem wactora f2, Taxoke MpUCYTCTBYIONIAsk B KOXKIOM U3
TpeX BPEMEHHBIX HHTEPBAJIOB, 3aHsATa MeHee 4eM Ha 10% (JIMHUSI TEeMHO-3€JICHOTO L[BETA).

7.3 3aHATOCTD MOJOCHI YACTOT

OpHUM W3 PaclpoOCTPaHEHHBIX CHOCOOOB MPEACTABICHUS PE3YyJIbTaTOB M3MEPEHHMH 3aHATOCTU AJS LIEJO0H
MIOJIOCHI YAacTOT SBJIsieTCsl cekTporpamma. Ha ciekrporpamme gactora oToOpa)keHa Mo OCH X, & BpeMs — 10
ocu Y. YPOBHU U3ITydeHUsI OOBIYHO 0003HAYAIOTCS Pa3HbIM I[BETOM COTJIACHO Ha3bIBAEMOH "TeMIepaTypHOI
mikasne", Ha KOTOpOi CHHUH LBET COOTBETCTBYET HAUMEHBIIEMY, & KPAaCHBIH — HAaHOOJbILIEMY YPOBHIO.

Ha pucynke 18 noka3aH npumep Takoro MpeJICTaBIeHUs Pe3yIbTaTOB U3MepeHus B nuanazone ISM 868 MI .

PUCVYHOK 18

OToﬁpameHue pe3yJbTaTOB U3MEPECHUSA 3AHATOCTH MOJIOCHI HaCTOT

© FM22 SRD/RFID campaign. Mectononoxenue: Schiedam3 51.56 17N 004.22.12E. [lata: 26-02-2009
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[IpenmMyIiecTBO TaHHOTO METO/Ia OTOOPAKECHUS PE3YIHTATOB 3aKJIFOUACTCS B TOM, YTO OH C TIEPBOTO B3TJIsIIa
JIaeT 4YeTKOoe, XOTS ¥ CyOBEeKTHBHOE MPEICTABICHUE O 3aHATOCTH MOJIOCHI YacTOT. HegocTaTok 3akioyaercs B
OTCYTCTBUM KOJIMYECTBEHHOTO 3HAYEHHWS 3aHATOCTH Ha KaXKIOW YacToTe, W ITOITOMY HE CYIIECTBYET
OOBEKTUBHBIX JTAHHBIX, MTO3BOJISIONINX MPOBOJUTH MPSAMOE CPABHEHUE C Pe3ybTaTaMu JPYTUX U3MEPCHUM.
Oty wuHDOpPMANWi0O TEM HE MeHee MOXKHO IIONyYUTh TIPH TIOMOIIW COIMYTCTBYIOIIEH JHarpaMMBL,
0TOOpaKarome OTHOCUTENBHBIN TepHoa BpEMEHH, B TEUCHHE KOTOPOTro ObIIa 3aHATa Kakaas W3 YacToT.
Ha pucynke 19 npuBeeHa Takoro pojia quarpamMmma Jiisi pe3yJibTaToB U3MEPEHUs, TOKa3aHHBIX Ha pUCYHKe 18.

PUCVYHOK 19

O0beKTHBHbBIE 3HAYEHHUS 3AHATOCTH MOJIOCHI YACTOT

© Fm22 SRD/RFID campaign. Mectononoxenue: Schiedam3. [lata: 26-02-2009. MNepuoa uamepeHunn: 32,95 u.
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f1 fa

Jia momrydeHust moaHON nHpopMaIi HeoOX0 UMbl 00a BUA MPEICTaBICHUS pe3yinbTaToB. Ha pucynke 18,
HanpuMep, BUAHO, 4To Yactota 868,35 MI' (f2) Obuta 3aHsTa Ha MPOTSHKEHUH MpuMepHO 70% BpeMEHH.
OnHako MBI HE BUIUM, KaK ObLiIa pacripeesieHa 3aHATOCTh B TeUeHue AHs. M3myueHre Morio npucyTcTBOBaTh
NOCTOSIHHO B TedueHue 7 u3 10 yacoB KOoHTpos. ToapKO KOraa Mbl HIOCMOTPUM Ha PUCYHOK 17, CTaHET sICHO,
YTO IepeaTiMK padoTall Ha NPOTSHKEHUH BCETO MEproja KOHTPOJIS; HO B IAHHOM ClIy4yae pedb UAET O CUCTEME
M/IBP, cpenuuii pabounii ukn kotopoii paBeH 70%, a He 0 IOCTOSTHHOM HM3JIyYeHUHU B TEUEHHE 7 4acoB U3
10. 3nauenune 3aHATOCTH YacToThl 864,5 MI'11 (f1) mpubausuTenbHO Takoe ke (65%), HO pacrpe/eeHue ec B
TEUYEHHUE JTHs COBCEM JIPyroe, Kak BUIHO U3 pucyHka 18.

CymmMmaphas 3ansTocTh nonockl yactoT (FBO), paBnas 17,31%, B HmwkHeH yacTu pucyHka 19 sBisercs
Pe3yIbTaTOM YHMCTOrO HMHTETPUPOBAHUS BCEX BBHIOOPOK HM3MEPEHMH, COOpaHHBIX Ha JIIOOOW 4YacToTe Ha
MPOTSKEHUU BCETO MEPHoJia KOHTPOJIS, 3HAYSHUSI KOTOPBIX MPEBBIIAIOT TOporosoe. [pyrumu cioBamu, 3T0
00J1acTh, HE OKpAIllEHHAs B CUHHMH LIBET Ha pucyHKe 18. DTo 3HaueHHe HE CileqyeT MyTaTh C 3aHSATOCTHIO
gactoTHOTrO pecypca (SRO), koropas 3HaunTensHO Bhie. Ecnu npeacrasieHa TOJIBKO CHIEKTpOrpaMmma, Kak
Ha pucyHke 17, To urorooe 3Hauenue FBO nomkHO OBITH Tarkke BBIPAXKEHO B BHJE YHCIIA, YTOOBI MOXKHO
OBUIO OLIGHUTH KOJIMUECTBEHHBIN Pe3yIbTaT U CPABHUTD €T0 C APYTHMH JTaHHBIMH.

[Ipumep: B mosoce gactot ot 865,4 no 867,6 MI'y (kanansl RFID) cymecTByeT Bcero 4 mpUTOIHBIX IS
nCnonbp30BaHus kaHana. Ha pucynke 18 MBI BUIMM, 4TO Bce 4 KaHasla MOCTOSHHO 3aHATHI, HO YPOBEHBb
W3JIY4YECHUH B HUX HIKE IOPOrOBOT0, IOTOMY OHHM HE BJIMAIOT Ha 3aHITOCTH, TOKa3aHHYIO Ha pucyHke 18.
Ecnu Obl ypoBHM 3THX W3JIy4eHHH NMPEBBIIATHA ITOPOTOBOE 3HAUYCHHE, TO OHHM BBITJISAEIM OBl KaK YeThIpe
TOHKHE JIMHUM Ha pUCYHKe 18 1 ueTsIpe 4eTko paznnuuMsblx nuka B 100% nHa pucyske 19. 3nauenne FBO s
JaHHOW TOJIOCHI YaCTOT OCTaHETCs BeCbMa HU3KHUM, TaK Kak OoJblias 4acTb 00JacTH Ha pucyHke 18 Oynmet
OKpalieHa B cuHui 1BeT. Tem He MeHee 3aHaTocTh SRO U1 JaHHOH MMOJIOCH! YacToT OyAeT cocTaBisth 100%,
MOCKOJIBKY BCE MMEIOLIHNECS pecypchl (4 KaHajia) HOCTOSHHO 3aHATHI.

Wudopmanus Ha pucyHke 18 mMeeT HEKOTOpOe CXOJCTBO C PUCYHKOM 16, Takke OTOOpa)kasi pe3yJsbTaThl
M3MEPEHUH 3aHATOCTH NOJIOCHI YacTOT. OJJHAKO AMarpaMMBbl UMEIOT Pa3IMYHOE pa3pelIeHne Mo 4acToTe: Ha
pHUCYHKe 16 moka3aHa ofjHa BEpTHKaJIbHAS [10JI0CA Ha YaCTOTHBIM KaHaj (IpUYeM KaHaJbl MOTYT JakKe UMETh
PasHylo IIMPHHY), TOT/AA KaK pa3peleHne N0 TOPU30HTAIN Ha PUCYHKE 18 — 3To paspelieHue 1o 4acToTe,
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UCTIONB3YEeMOE JUIsl TPOBEACHHS H3MEPEHNH (HE3aBUCUMO OT IIMPHHBI KaHaa). Takum oOpazom, nHdopmarus
0 3aHsATOCTH NoJockl YacToT (FBO) He MOXkeT OBITh MONTyYeHa HANIPSIMYIO U3 PHCYHKA 16.

7.4 3aHATOCTH pecypca creKkTpa

JlonaroBpeMeHHbIE U3MEPEHHS JBYX PA3IMYHbIX [10JIOC YACTOT, paclpeaeseHHbIX TMHUSIM UM -paauoBemanus,
BBITIOJIHEHHBIE C IPUMEHEHHEM (PUKCHPOBAHHOTO M TIOABMKHOTO 000PYIOBaHMSI KOHTPOJS, MOTYT CIYKHTh

HOPUMEPOM  HCIIOJIB30BAaHUSI PE3yJbTATOB HM3MEPEHUH 3aHATOCTH pecypca CHEeKTpa, Kak IO0Ka3aHoO Ha
pucyske 20.

PUCYHOK 20

IIpumenenne GUKCHPOBAHHOM (CJIeBa) M MOJBHKHOI (CIPaBa) CHCTEMbI KOHTPOJIS /LISl H3MepPeHHsl 3aHATOCTH CIEeKTpa

D S

JInauu qM-paI[I/IOBeHIaHI/I}I HCIIOJIB3YIOTCA IJId Mepeaadr MporpaMMHOI0 KOHTCHTa OT yAAaJICHHOI'O MECTa
IMpOU3BOJACTBA 10 Ommxanei CTyaAuun, MCXKIY CTyqUAMU 100 OT CTyauu a0 nepenalomef/i CTaHIIUH.

[TockonbKy 0XHIANIOCh, YTO HHTEHCUBHOCTD MCIIOIBb30BAaHU CIIEKTpa OyAET BecbMa HU3KOW, TO PE3yJIbTaThl
JIOJKHBI CITyXKMTh OCHOBaHHMEM IS Iiepepacipeaenenus auanazona 900 MI'n npyrum ciayx6aM paguocBs3y.

Ha pucynke 21 noka3zaHbl pe3y/ibTaThl H3MEPEHUH 3aHATOCTH B OTACIBHOCTH JJI KaXKIOTO U3 JOCTYIHBIX
KaHaJIOB B 00€UX I10JIOCAX YaCTOT.

PUCYHOK 21

PesyanaT usmepeﬂuﬁ 3aHATOCTH A Cﬂy)l(ﬁbl C HCIO0JIL30BAHMEM JIMHUI ‘IM-pazmosemaHnﬂ
(942-959 MT'n, 1700-1710 MI'w)

NuHumn YUM-paguoBelnanus

= Nonoca Gonee HU3knx yacTot (942-959 MIMy)
= Monoca 6onee Bbicokux Yactot (1700-1710 Mlu)
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Pacuernoe 3Hauenne SRO s HIKHEH MOJIOCH YacTOT cocTaBmiio 3,85%, a ams BepxHeil — menee 1%.
Ha ocHoBe jqaHHOTO pe3ynbTara ObUIO MPHHATO pelleHne 00 00beTUHEHUH BCeX CIYXO0 C UCIONIb30BaHUEM

nuaui YM-paguoBelianust B BEpXHEH M0J0Ce YaCTOT, OCTABUB HIDKHIOIO MOJIOCY ISl paOOThI CIIyKO OBICTPO
pa3BUBAIOLLEHCS TOABKHON CBA3H.
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7.5 JocTyn K pe3yJbTaTaM U3MepeHuii

Pesynprarer naMepeHnii 3aHATOCTH JOIKHBI OBITh TOCTYITHBI TS BCEX TE€X, KTO paboTaeT ¢ TAKUMH JaHHBIMH,
OyIb TO CEKTOpPHI YAaCTOTHOTO IDIAHMPOBAHWSA JTHOO IHIEH3UPOBAHUS W TpaBonpuMeHeHws. [lyOmmkarus
Pe3yJIbTAaTOB MPEOYTUTEIbHA Ha BeO-CaliTe BHYTPEHHEH CeTH OpraHu3allui Wid B UHTEPHETE.

B ToM cmydae ecnm opraHu3anus WCIOIB3YeT MPOTPaMMy KOMITBIOTEPHOTO YIIPABIEHHS WCIOJIH30BAHHEM
CHEeKTpa W/WINM TPOTPaMMy JUIEH3UPOBAHUS, PE3yIbTaThl JOJDKHBI OBITh JTOCTYIHBI B paszelie KOHTPOJI
COOTBETCTBYIOIICH 0Oa3bl JaHHBIX, NMPEANIOYTHTEIBHEE Yepe3 aBTOMATH3UPOBAHHBIN MHTEpQEic mnepenayu
JAHHBIX.

AJMUHHUCTpaLUU COCEAHUX TOCYIApCTB MOIYT OBITh 3aMHTEPECOBAHBI B OOMEHE NAaHHBIMHU O 3aHSATOCTH B
paMKax OKa3zaHHs APYr OPYry COAEUCTBHS B NPHCBOCHUH YacTOT, OCOOEHHO 3TO KacaeTrcs pailoHOB,
MPWIETAOIIUX K TPaHUIaM TOCyAapcTB. B mogoOHbBIX cilyyasix Ba>KHBIM MOMEHTOM SIBIISIETCS UCIIOJIb30BaHNE
YHHMKAJIBHOTO U OJHO3HAYHOTO (hopMmara, KOTODPBIM CIEJAaeT BO3MOXKHOM KOPPEKTHYIO HHTEPHPETALIUIO
JAHHBIX, I€peAaBaeMbIX APYT APYTy COTPYAHUYAIOIMME cTopoHamu. B kauecTBe npumepa B Pekomennanun
MC3-R SM.1809 "CrangapTaslii popMaT oOMEeHa JaHHBIMU AJIS LENEH perucTpanuy U U3MEPEeHHsl TOJIOCH
YacTOT Ha CTAHIMSIX PaJMOKOHTPOIS" MpeiaraeTcsl IpUMEHSTh sl 9THX nenei ¢aiinossiii popmat ASCII ¢
pa3aenuTeNnsIMU-3anaTeIMU  (3HAYeHHsI, pasneneHHble 3amsatod — CSV) mpu obOmene wHbopMmarmeit o
3aHATOCTH. JTOT (POpMAT NOJACPKUBAETCS HaNOOJIee pacpOCTPAHEHHBIMU POTrpaMMaMi, pabOTAIOIUMHU C
0a3aMu TaHHBIX U AIEKTPOHHBIMU TaOJIHIAMH.

8 CnenuaJjibHble BUAbI H3MePEeHU 3aHATOCTH

8.1 3aHATOCTh YACTOTHOI'0 KAHAJIA B M0JI0CAX YACTOT, pacnpeaeJeHHbIX cUcTeMaM ''TouKa-Touka'
(uxcupoBaHHoiIl Ci1y:KObI

HekoTopbie 13 Ha3eMHBIX CHCTEM "TOYKA-TOYKA" (PUKCUPOBAHHOHN CITY>KOBI (HarrpuMep, CeTh (PMKCUPOBAHHOM
cessu WIMAX, panmuopelneiiHpie JIMHUM, B3aUMHBIC COCIUHEHHs 0a30BbIX CTaHIMH CHUCTEM COTOBOIA
pagruocCBA3U U T. I[.) HCIIOJIB3YIOT HalpaBJICHHBIC JIMHHUU CBA3U. B stom ciydac 06Hapy>1<eHHe N3JIyYCHUA
KaKOH-TM0O0 CTaHIMEH KOHTPOJIsl, MCIIONb3YIOLIEH BCEHAIIPAaBICHHBIC AHTEHHBI, MPHUBOAUT K IOSBICHUIO
OTIPE/IETICHHOT 0 3HAYEHHsI 3aHATOCTH KaHaja TOJBKO Ha JAHHOM cTaHuuu (cM. pucyHOk 22). OHaKo 3TO HE
0O3Ha4yacT, 4TO ):[aHHblﬁ KaHaa He MOXXeT OBITh MCIIOJIL30BaH APYTUMHU JIMHUSAMUA CBA3U OaXX€ B TOM CiIydac,
€CIIM YPOBEHb CHTHajla MPEBBIIIAET IOPOroBoe 3HayeHue. Heckonbko TUHUN (UKCHPOBAHHOM CBS3U MOTYT
WCTIOJIBb30BaTh OJIMH U TOT e KaHaJl, HEe CO3JaBast APYT IPyTy KakKux-Iu0o moMex.
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PUCVYHOK 22

KoHTpoab 3aHSITOCTH YaCTOTHOTO KAaHAJIA B M0OJ10CAX YaCTOT, pacnpefieeHHbIX cCHCTeMaM
"Toyka-ToYKa'" PUKCHPOBAHHOM CIYKOBI

JInuus B

* [TonBukHas cTaHLUS KOHTPOJIA
J]”H”g C

\\"\\?‘

S\\‘

OnHako pe3ynbTaThl M3MEPEHUH 3aHATOCTH YAaCTOTHOTO KaHalla Ha CTAHIMH KOHTPOJIS, MCIIONB3YIOIICH
BCCHAIIPABIICHHBIC aHTCHHBI, TOKA3bIBAIOT, YTO KaHAJ 3aHAT JaXKe B TOM CIIy4ae, eClId M3IIydeHHe CO3aeTCs
TOJIBKO OJTHOM JIMHUEH CBSI3U (HATpUMep, TUHHEH A).

B nmanHOM cnyyae nmpu M3MEpPEHUH 3aHATOCTH Ha CTAHIAPTHOM yCTaHOBKE HeoOXoaumas MH(opMamms, Kak
MIPaBUIIO, HE MOXKET OBITh MOJTy4eHa. B 3aBUCUMOCTH OT 11eIH, C KOTOPOI MIPOBOISATCSA N3MEPEHHS 3aHITOCTH,
MO>KHO BBIJICTIUTD CIIECAYIOIIUE BAPHAHTHI

— €CJIM U3MEPEHHUE BBIMOJHIETCS C LEIIbIO TIOMCKA CBOOOIHBIX YaCTOT IS INIAHUPYEMOI HOBOM JIMHUU
(UKCHPOBaHHON CBSI3H, TO OHO JIOJDKHO MPOBOJMTHCS C NMPUMEHEHHEM HAaIlpPaBJICHHOW aHTEHHEI.
CraHuust KOHTPOJIS I0JKHA OBITh pa3MellieHa B 000MX TOYKaX IUIAHUPYeMOil HOBOH JTMHUY;

- €CJIn M3MEPCHHUE MNPOBOAMTCA C MLCJIbIO COCTAaBJICHHUA 063opa HCIIOJIB30BaHUA ITIOJIOCBI 4YaCTOT
HE3aBUCHUMO OT TOYHOI'0O MECTOIIOJIOKCHHA, TO OHO MOXET BBIINOJHATHCA C NPUMECHCHUEM
BC@HaHpaBJ’IeHHOﬁ AHTCHHBI B MECTC, 0003HAYEHHOM Ha PUCYHKE 22, B KOTOPOM MOKCT IPUHHUMATbHCA
MaKCHUMAaJIbHOE KOJIMYECTBO CUTHAJIOB OT JIMHUM.

8.2 PazziesieHne 3aHSITOCTH /U151 PA3HBIX MOJIB30BaTeIeii COBMECTHO HCTIOJIH3YeMOr0 YaCTOTHOIO pecypcea

Ecau B nponecce n3mMepeHns perucTpupyeTcsl HalPsKEHHOCTD T10JIs, TO U3 Pe3yJIbTaTOB U3MEPEHUS MOKHO
W3BJICYb JIOTIOHUTEIBHYIO HHPOPMAILTHUIO.

I'paduk Ha pucyHke 23 ciieBa MOKa3bIBacT NMPUMEHSICMBIH B OONBIIMHCTBE CIy4aeB CIOCO0 OTOOpa)KeHHUs
3aHSATOCTH C pa3pelieHneM B 15 MUHYT, 0OBIYHO C UCIIOJIb30BaHUEM BCETO OJHOW KpuBoil. KpuBast kpacHOro
IBeTa Ha TpauKe ciIeBa MPEACTAaBISET CyMMAapHYIO 3aHATOCTb, CO3/1aBaEMyI0 BCEMH I0JIb30BATEISIMH
JaHHOro KaHaya. KpuBas 3eseHoro 1nsera — 3T0 3aHATOCTh, CO37aBaeMasl CTaHLIUEH, ypOBEHb IIPUHUMAEMOI0
cUrHasia OT KOTOpod paBeH mpubmusutensHo 49 nb(MxkB/M) (cM. rpaduk crnpaBa), a KpuBasi CHHETO IIBETa
0003Ha4YaeT 3aHATOCTh, CO3J]ABAEMYIO OCTAJIbHBIMU IOJIB30BATEIISIMH, B JAHHOM CIIy4ae CHT'HAJI OT BTOPOTO
MOJIb30BATEIISI IPUHUMAETCS C YPOBHEM, PAaBHBIM MPHOIU3UTENHHO 29 1b(MKB/M).

I'paduk B meHTpe oTOOpa)kaeT NpUHHMAacMble YPOBHHM CHUTHAJIOB Ha TIPOTSDKEHWU BpeMeHH. B pacuer
MPUHUMAIOTCSI TOJIBKO T€ CHTHAIIBI, YPOBEHb KOTOPBIX MPEBBIIIACT MOporoBoe 3Hadenue (3aech 20 1b(MkB/m)).

Ha rpaduke cnipaBa npuBeIeHO CTATHCTHYECKOE pacipe/ielieHHe YPOBHEW HANPSHKCHHOCTH OISl TPUHSTHIX
curHanoB. B nanHom npumepe BenuunHa 49 n1b(MxB/M) Betpedaercst B pe3ynbTaTax U3MEPEHHH MPUMEPHO
380 pa3 B Teuenue 24-qacoBoro mepuosa, 50 1b(MxB/m) — okomo 350 pas u T. 1.
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PUCYHOK 23

Pacumnpennas 00paGoTka JaHHBIX 0 3aHATOCTH
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SM 1880-03
8.3 HN3mepenue 3ansaTocTu cnekTpa cereii BJIBC (0ecnpoBOIHBIX JOKAIBHBIX BBIYHCINTEIbHBIX

ceteii) B quanazone ISM 2,4 I'T'u

Huamazon ISM 2.4 I'T'm (i mpOMBINIIIEHHBIX, HAYYHBIX W MEAWIUHCKUX IIeNieii) MCIIONb3yeTCs TIaBHBIM
obpaszom st 6ecripoBoanbix ceteit JIBC (IEEE 802.11b/g/n), cuctem Bluetooth, Zigbee u DECT (8 CeBepHoit
Awmepuke) U He TpeOyeT HOJy4eHHs! CHEeUMANbHBIX JHMLEH3MH. B CBA3M CO CTpeMHUTENbHBIM pa3BUTHEM
0eCIpOBOJHOTO MHTEPHETa B IOCIEIHUE TOAbl HEPEAKO BO3ZHHKAIOT CUTYallMH, KOTAAa B OXHOM KaHale
pabotaroT Heckobko Touek goctymna (AP) BJIBC u ctaHIuii MoABMKHON CBS3H.

[ockonbky pazHoc kaHaIOB coctaBisier 5 MI'T mpu 0ObrdHO 3aHMIMaeMoi mmpHHE Toiockl A0 20 MI'h, To
MPOUCXOIUT HAJIO)KEHHE KaHAJIOB, U HCIIOIb30BAHUE COCEAHMX KAHAJIOB B MPEAEIax OAHOTO MECTOMOJIOKEHUS
MOTEHIIMATBHO MOXKET MOBJIEYb 3a CO00I BOSHUKHOBEHHUE [TOMEX.

Ha pucynke 24 nmokazaHa 3aBUCUMOCTBH MOIITHOCTH OT BpeMeHH B kaHaje 1 6ecripoBomHoii cetu bBJIBC.

PHUCYHOK 24

I'padux 3aBHCUMOCTH MOLIHOCTH OT BpeMeHU B kaHaiie 1 cetu BJIBC (yactora = 2,412 I'T', mupuna nosgocobl = S MI'n)

o -40.00 dBm

v dB/dw:
5.00 dB

-90.00 d8m

% Moauywa =0.000 s “Macwrab = 1.000 s

B HekoTOpHBIX CllydasiX MOJIE3HO UMETh YUCIIEHHBIE 3HAYEHMSI 3aHSATOCTH IO OTACIBHOMY IMOJIb30BATENI0 HA
KaKoW-IT100 4acToTe, HAapUMep, I UACHTU(PUKAIIMN UCTOYHUKOB IIOMEX JIHO0 IS a4l PeKOMEHIAIUN IO
CMeHe KaHaja B 1eisx Ooiee 3(h(HEKTHBHOTO HCITOBL30BAHUS MMEIOIIEHCS MOJIOCH 4acToT. B nuamasone
2,4 TTu BJIBC 3TOro Mo>xHO 10OHUTHCS, IPUMEHSS CTAaHIAPTHOE TI0JIH30BATEIHCKOE 000PYI0BaHUE, HATIPHUMED
MIPUEMHUK, a TaKKe UMEIOIIeecs B CBOOOHOM JIOCTYIE IPOrpaMMHOE oOecrieueHue Uit CkaHupoBanus. Ha
pUCYHKe 25 ToKa3aH MpuUMep C pe3yibTaTaMu PabOThl TAKOW U3MEPUTEIBHON YCTAHOBKH, TIPU 3TOM KaHa 11
3aHST B YETHIPEX PA3IMUYHBIX TOUKAX AOCTYyIA.
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PUCVYHOK 25

IIpumep nepeyns Touek gocryna (AP)

MAC Address SSID RSSI Channe| Security Maz Rate MNetwark Type

Eme omHOM BO3MOXKHOM MpuinHON naeHTUGHKanuu MAC-anpeca npu KaxIoi nepeaaye CUrHana spiseTcs
TaKXe CHOCOOHOCTh JaHHOTO MeToaa oTAelATh u3nydenus BJIBC ot mpounx m3myuyennit ISM B manHOM
nosioce vactot (Harnpumep, Bluetooth, Zigbee, DECT).

8.4 Omnpenesnenue KaHAJI0B, HeOOXOAMMBIX [Jisl TNepexoJa OT AaHAJOINOBBIX K LH(POBbIM
TPAHKMHIOBBIM CHCTEMaM

B Hacrosiee Bpemst MHOTHE OBIBIIME aHAIOTOBBIE CUCTEMBI ITpeoOpasytoTcs B udpossie. Ecnu monoOHoMy
peoOpa3oBaHMIO MOJIBEPTaeTCs aHAIOTOBAasl CETh MOJBMKHOW CBSI3U, TO OJHUM W3 MPUEMIIEMbBIX pPElICHUN
MOJKET CTaTh IU(POBasi TpaHKUHTOBasI ceTh. OHAKO B TO BpeMsI KaK JUIsl KaXKJIOT0 KaHajla CBSI3U aHAJIOTOBOM
cetu TpeOyeTcs OTAEeNbHAs 4acToTa, B TPAHKMHIOBBIX CETSIX MPEAYCMOTpeHa AWHAMUYECKas OpraHW3aLus
YaCTOTHBIX PECYpPCOB B COOTBETCTBMHU C TEKYIIEH HAarpy3Kol W TEM CaMbIM CYIIECTBEHHO yMEHBIIAeTCs
HEO0XOIMMOE KOJIMYECTBO YaCTOTHBIX KaHAJOB. M3Mepsist 3aHATOCTh aHAJIOTOBOW CETH BO BPEMS MEPHOJIOB
MTUKOBOI Harpy3Ku, MOXHO OIIPEIEJINTh, CKOJIBKO KaHAJIOB OTPeOyeTCsl TPAaHKUHTOBOM CETH JUIsl YIPABICHUS
TpaUKOM IIpH TOM K€ KauecTBE NPEIOCTABICHHUS YCIYT.

B kauecTBe nmpumepa MOXKHO NPUBECTH MU3MEPEHMS 3aHATOCTH aHAJIOIOBOM CETH CBS3U IOJULUU, KOTOPHIE
MPOBOJMIIUCH BO BpeMsi 0CO00 BaKHBIX MEPONPHUSTHH TMpPU OXUAAaeMOH THKOBOW Harpyske. JTy ceTbh
taHupyercsi npeodpasosath B cetb TETRA. B ¢Bsi3u ¢ 3TMM BO3HHK BONpPOC: KaKoe KOJMYECTBO KAHAIOB
cett TETRA moTpebyercst 6e3 3aMeTHOTO CHI)KEHHUS KauecTBa 0OCITy )KHBaHHUSA?
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CyImecTByoIIas aHAIOTOBasl CETh CBA3U IMOJIUIUU UCTIONB3yeT 60 KaHAJIOB, pacIpE/ICIICHHBIX TI0 TUANa30Hy
gactor ¢ maroM 20 kI, YcraHoBKa, KOoTOpas NpHMEHSUIACh TIPH IIPOBEICHWH W3MEpeHHH, oOjamana
CIOCOOHOCTBIO M3MEPSATH BCE KAHANBI C HHTEPBAIIOM MEXIY MOBTOPHBIMU M3MepeHusiMu 1 ¢. [ kaxaoro
UKJIa 0030pa KaHAJIOB MOJICUUTHIBAIIOCH, CKOJIBKO U3 HUX OBLIN 3aHSTHI OJHOBPEMEHHO. Pe3ynbTaT npuBeaeH
Ha pUcyHKe 26.

PUCVYHOK 26

KonunuecTBo OIHOBPEMEHHO 3aHATHIX KAHAJI0B

20%

10%

OHOBpEMEHHO HCIOJIb3yeMble KaHaJ

[+]

0 0%
08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

Bpems

W3 pucyHka BHIIHO, 9TO OTHOBPEMEHHO 3aHSATHIMU SBISIOTCS MakCUMyM 12 xaHanoB. J{Jis ynpaBieHUs TaKUM
ooweMoM Tpaduka norpedyrotest 3 kanana TETRA, mockonbky cuctema TETRA crniocoOHa moaiepxuBath
4 xaHaJa CBS3M Ha OJHOW YaCTOTE C UCIOIb30BaHHEM TexHonoruu M/IBP.

HecMmoTpss Ha TO YTO yKa3aHHBIC TEXHOJOTHH YXE MPEIOCTABISAIOT OOJNBIIME MPEHUMYIIECTBA B IUIAHE
3¢ (HEeKTUBHOCTH HCIIOJIb30BAHUS CIICKTPa, MOXKET BO3HHUKHYTH BOIPOC O HEOOXOIMMOCTU OOeCIeUCHHUs
MPOIYCKHON CITIOCOOHOCTH, PACCUMTAHHON Ha CUTYAI[MIO TUKOBOW HArpy3KU, KOTOPas MOXKET CIIy4aThCs pa3
B TOJl B TEUEHHE KOPOTKOTO MPOMEXKYTKa BpeMeHH. JIJi OTBETa Ha JAHHBIH BOMPOC HEOOXOJUMO OICHUTH
pe3yJIbTaThl U3MEPEHUS 3aHATOCTH HECKOJIBKUMHU CIIOCOOaMH.

Pe3ynpTaToM COPTHUPOBKH CKaHWPOBAaHHWK BCEH IOJIOCHI YacTOT MO KOJNMYECTBY 3aHSTBIX IMPH KaKIOM
CKaHMPOBAHUH KAaHAJIOB SIBJSIETCS PsiJl, HAYMHAIOIIMICS ¢ KOJMYECTBA CKAHUPOBAHHM, TPU KOTOPBIX HU OJINH
KaHaJl He 3aHSAT, 3aTeM KOJMYECTBO CKaHMPOBAHUI C OJHUM 3aHATHIM KaHAJOM, M Tak jaajiee. JlaHHBII
pe3yabpTaT MOKET OBITH OTOOpasKeH MPH IOMOIIH TpadrKa, TAKOTO Kak Ha pucyHke 27.
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PUCVYHOK 27

KoaunuecTBoO CKaHl/[I)OBa]-llflﬁ C YKa3aHMEM OAHOBPEMEHHO 3aHATHIX KaHAJI0B
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Konm4 ecTs o ckaHup oBaHm i1

10

0 1 2 3 4 5 6 7 8 9 10 11 12
KonunuecTBo kaHanoB, MCronb3yeMbIx napanenbHo

W3 pucyHka BUAHO, YTO CUTyalus, B KOTOPOH 3aHATHI 12 KaHANOB, BO3HUKAET BCETO 2 pa3a 3a BECh MEPUOL
KOHTpOJIs. TeM He MeHee Mbl He MOXKEM TOYHO CKa3aTbh, HAOJII0JAETCs I JaHHOE COCTOSIHUE 3aHATOCTH pa3 B
JIBE€ CEKYHIBl WJIM e JBa pa3a B CeKyHAy. s Toro 4roObl oTOOpasuTh M 3Ty HHGOPMAIHIO, MOYKHO
HapUCOBaTh TPEXMEPHYIO IUArpaMMy, B KOTOPYIO OyIeT BKJIIOYEHA MPOAOJKHTENbHOCTh OJHOBPEMEHHOM

3aHATOCTHU OINPECACICHHOI0 KOJNYECTBaA KaHaHOB.:BCPOHTHOCTB BO3HHMKHOBCHHS KaXI0T0 K3 BapUaHTOB
IMOKa3aHa Ha OCH Y.

PUCVYHOK 28

BepOﬂTHOCTb U MPOTOIKUTECIbHOCTh OTHOBPEMEHHOI'0 HCNTOJIB30BAHUA KAaHAJIOB
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W3 sToro pucyHka Mel BUAMM, YTO MaKCHMalbHAas IPOAOJIKUTENBHOCTD CUTYallH, B KOTOPO OJTHOBPEMEHHO
3aHATHIMH SBJSIFOTCS 12 u maxke 11 xaHanoB, coctaBiseT Bcero 1 c. ITo o3HadaeT, 4To ecnu Oyaymas ceTh
TETRA moanepxuBaet Bcero 10 xaHanoB cBs3H, TO 11-My Moib30BaTeNi0 B 3TOT MOMEHT HYXXHO OyzAeT
MOJ0kKAAaTh MAaKCUMyM OJAHY CEKYHJIY, YTOOBI MOJy4HTb AOCTYN K ceTH. IIOoCKONBKY 3TO, 0E3yClIOBHO,
npuemiemo, To 10 kanamoB cBs3u mias cuctembl TETRA BmonHe moctatouno. Ilpu moMommm mogoOHOTO
aHaJIM3a Pe3yJIbTATOB U3MEPEHMS 3aHATOCTU U OLICHKH JIOITyCTUMOM 3aJIep>KKH 1OCTYIIA [T0JIb30BATEIIS MOXKHO
ompenenuTh HeoOXoauMoe KonuuecTBO KaHanmoB cucteMbl TETRA, B To ke Bpems obecneuuBast
MaKCUMaJIbHYIO 3()(heKTUBHOCTH UCTIOJIL30BAHMUS CIIEKTPa P MUHUMAJIHLHON CTOUMOCTH.

8.5 Pacyer Mcnoyib30BaHUSI PagHOYACTOT PA3JIMYHBIMH CJIY:KO0aMH PaJMOCBSA3M B COBMECTHO
HCIO0JIB3yeMBIX I10JI0CAX

HekoTopsie moocs! 4acTOT pacrpeneieHbl pa3iuyHbIM CIYX0aM pagruoCBs3H, HMEIOIINM OJMHAKOBBIC HITH
omuzkne PY-mapamerprl. IlpuvepoM mOnoOHOW cHTyanuu SIBISETCS MHOXECTBO —IIOAIMANIA30HOB
BU-nmuamazona uactor. Eciu Bo Bpemsi MPOBEACHHS U3MEPEHUH 3aHSATOCTU JIOCTYMHBI METOJBI
WACHTA(UKAINY CUTHAIIA, TO Pe3yJIbTaThl MOTYT OBITH OTOOPaKEHBI OTAETHHO IS KaXI0i M3 CITy’KO B TOH
WJIM MHOU TOJIOCE YaCTOT.

9 Coo0paixeHnus, Kacaouuecs NOrpemHOCTH U3MepeHuii

[orpeniHocTs M3MEpeHM 3aBUCUT OT Pa3iMYHBIX (DAKTOPOB, TAKMX KaK MHTEPBA MEXKIY MOBTOPHBIMU
U3MEPEHUsIMH, KOJHMYECTBO M IUIMTEIBHOCTh IepeAad B KaHaue, KOJMYECTBO BBIOOPOK H3MEPEHUH,
JUIATENBHOCTh KOHTPOJIS,, HE3aBHCUMO OT TOTO, OTHOCATCSA JHM HM3MEpPAEMBbIE CHCTEMBI K CHCTEMaM C
UMIyIbCcHbIMU u3nydeHusiMu (MZIBP), u naxe ot camoro (aktudeckoro 3HaueHus 3aHATOCTH. HekoTopble
13 YKa3aHHBIX [IapaMETPOB MMEIOT CIOXKHYIO 3aBUCHUMOCTb. PacdeTsl JaHHBIX IMapaMeTpoB U MOAPOOHOCTH,
Kacarouiecs: X 3aBUCUMOCTEN, mpuBeAeHsbl B [Ipunoxenuu 1 k Hactosimemy OTyery.

Cnenyer OTMETHTbh, YTO, HECMOTPS Ha TO YTO PE3YJIbTAThl M3MEPEHHA MOTYT CUHUTAThCS TOYHBIMH, OHHU
NCHCTBUTEIBHBI TOJBKO B MECT€ W BO BpeMs IPOBEACHHMS HW3MEpeHM. TeM He MEHee OHU OOBIYHO
WCTIONB3YIOTCS B Ka4ecTBe "MPOrHO30B" 3aHATOCTH JUIs OyIyNIMX MEPUOJIOB BPEMEHH MM PA3IHYHBIX MECT
pacnosoxeHust 30H. TOUHOCTh 10/I00HOTO "MPOrHo3a" B 3HAYUTEIBHOMN CTEIICHH 3aBUCHT OT CUTYAIIUH /WK
paccMaTrpuBaeMou CIy»Obl. 3aHATOCTb OOIECTBEHHOM Teie()OHHOM IMOABMKHOM CETH, KaK MPAaBHUJIO, B KAKOM-
TO Mepe MOCTOSHHA B TEUEHHE OOBIUHBIX pa00YHX THEH, TOITOMY PE3YJIbTaThl U3MEPEHHI 32 OJIUH JICHb MOTYT
WCTIONIb30BATHCS ISl OIEHKH WCIOJIB30BaHMS TOJOCHI YaCcTOT HA MPOTSHKEHUH BceX 3TuX nHed. C mpyroi
CTOPOHBI, 3aHIATOCTh COBMECTHO UCIIOJIb3yEMOT'0 KOPIIOPATUBHOI'O KaHajla B 3HAYMTEIbHON CTEIICHH 3aBUCHUT
OT (haKTHUECKON aKTHBHOCTH BCEX MOJIb30BaTENEH, KOTOPas MOXKET CYNIECTBEHHO OTJIMYAThLCS JICHb OTO JIHS,
MO3TOMY PE3yJIbTaThl U3MEPEHHUH 332 OJWH PabOYMil JI€Hb MOTYT OKa3aThCsl HEMPUTOMHBIMU JJISI OLCHKH
CpeaHel Harpy3Kku Tpaduka B JaHHOM KaHaJIe.

10 HNHTepnperanusi ¥ HCNOJIL30BaHUE Pe3yIbTATOB

10.1 Oo0uue ceeneHus

Pe3ynbrarel M3MepeHMI 3aHATOCTH CIEKTpa B KOHKPETHOM IOJIOCE YacTOT MOTYT HCIIONb30BAThCSA IS
(hopMHUPOBaHUs MOJUTUKNA PACIPEACICHUS] U NPUCBOEHHUS YaCTOT, LIENbI0 KOTOPOH SIBISETCS MOBBILICHHUE
3¢ PEKTUBHOTO MCHOJIB30BAHUS CIIEKTPa U HKOHOMHUYECKOH LIEHHOCTH pecypcoB crnekTpa. Hampumep, Ha
OCHOBAHUM TaKUX PE3yJIbTATOB MOKET ObITh IIPOU3BEIEHO IiepepacipeiesIeHe I0I0C YacToT.

HeonnokpatHoe mpoBeneHHE U3MEPEHHM 3aHATOCTH MPU OJHUX M TeX K€ YCJIOBHUIX IOMOTAET BBISIBUTH
JTUHAMHUKY H3MEHEHUH B UCTIOJIh30BAHUU PECYPCOB CEKTpa. TakuM crmocoO0M MOKET OBITh MOTy4YeHA [IEHHAS
rH(pOpMAaITUS A1 pacupeIeICHIs CIIEKTpa OMPEAeICHHBIM CITy>)K0aM B Oy TyIIeM.
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10.2 I/IHTepnpeTauml PE3yabTaToB naMepeHm‘i 3aHATOCTH B COBMECTHO MCITOJB3yEMbIX KaHa/JIaxX

Kak 65110 yKa3aHO B OmpeesieHny TepMUHa "BpeMsl 3aHATOCTH'', pe3yJIbTaThl, IPEIOCTABIIEMBIE CITyXKOaMu
KOHTPOJISI, JOJKHBI C MAKCUMAJIbHO BO3MOKHON TOYHOCTBIO OTPAKaTh UCTHHHYIO 3aHATOCTh TOI'O MJIM HHOTO
kaHana. [Ipu 5ToM HE00X0AMMO YUYHTHIBATH TOT (pakKT, YTO KaHal, UCHOIB3yeMblii cuctemamu MJIBP, yxe
He oToOpakaercs Kak 3aHAThIM Ha 100%, ecnu OH MCHOJIB3yeTCs BCETro OAHOM cTaHiuel. B cBs3u ¢ 3TuM B
IIpolecce yNpaBiICHUS HCIOIb30BAHMEM CIIEKTpa WIM JIMLIEH3UPOBAHHS HEOOXOIMMO HHTEPIPETHPOBATH
pe3yNnbTaThl B 3aBUCUMOCTH OT IIETIH, ¢ KOTOPOH MPOBOAATCS U3MEPEHUS 3aHATOCTH.

HpHMep: €CJIM UBMCPCHUEC 3aHATOCTHU B IIOJIOCE YaCTOT, HpHCBOCHHOfI OHpeI[eHeHHOfI CCTHU, MPOU3BOJUTCA C
LEJIBI0 ITPOBEPKHU, KAKME MMCHHO KaHaJlbl Tpacbm(a HCIIOJIB3YIOTCS B JTaHHBIA MOMEHT u, CJICOA0OBATCIbHO,
HEIOCTYITHBI B KaKOM-TTH0O0 MecTe U APYTUX CUCTEM, TO BCE 4aCTOThI, IJIsI KOTOPBIX 0To6pa>1<aeT05{ TUIINYHAA
JIISI JaHHOM CETH 3aHATOCTb, MOTYT PaCCMAaTPHUBATLCS KaK "IIOJTHOCTHIO 3aHATHIE".

10.3 IIpuMeHeHHE TAHHBIX 0 3AHATOCTH LISl OLIEHKHU UCIOJIb30BAHUS CIIEKTPa

Jlo HacTOSAIIEr0 BpEMEHH 3aHITOCTh CIIEKTPa OTHOCHIIACH K ONPEICIEHHOMY MECTOIOIOKEHUIO WIIN 00J1acTH
BOKPYT MecTa pa3MeIleHNs CTAaHIIMH KOHTPOJISL. B psijie ciydaeB MOXKeT MpecTaBIsaTh HHTEpeC HH(OpMAIHs
0 3aHATOCTH pecypca Ha OOMNBIIONH TeppUTOpWHU (HAIpUMep, Bcel cTpaHbl). B kadecTBe mapamerpa,
XapaKTepU3yIOILIEro 3Ty BeluduHy, B Pexomenmaruun MCDO-R SM.1046-2 ompenensiercs kKodphUIUCHT
ucnonb3oBaHusa crektpa U Kak mpousBeqeHHE NIMPHHBI MOJNOCH B, reoMeTprueckoi (reorpaduieckoi)
Tuontaay (Kak IMpaBuiIo, 30HBI) S M BpeMeHH 7, B T€YEeHHE KOTOPOro JaHHBIN pecypc CHEeKTpa He JOCTYyIeH
IUISL IPYTHX MOTEHINATBHBIX TOJIB30BATEICH:

Uu=B-S-T.

Takum oOpa3oM, KO3QPUIUEHT UCTIONB30BaHHS CIIEKTPa SBISIETCS TPEXMEPHBIM MapaMeTpoM: "JacToTa X
mwiomans X Bpems'. lanHas Qopmyrna sBIsSeTcS HETUHEHHONW W JEHCTBUTENbHA JHWIIL I OIHOTO
KOHKPETHOTO IPUMEHEHHs BO BpeMs m3MmepeHuid. Ecim s Gosjee oOmMpHON TeppUTOpuH HeoOXoanma
"KapTa UCTIOJNB30BaHMs CrieKTpa', To Harbosee 3 (HEeKTUBHBIM CIIOCOOOM SIBIISIETCSI BHIITOTHEHNE U3MEPEHHN
3aHATOCTHU CIIEKTpa MpPHU IMOMOIIM MEPEeIBMKHBIX CPEACTB KOHTpoJs. Hapsny ¢ TeKylmuM CcoCTOSIHHUEM
3aHATOCTH (puKcupyroTcs reorpaduyeckue KOOpPAMHATHI M, CIIEAOBATEIbHO, 3HAYCHUS 3aHIATOCTH,
HU3MEpeHHbIE B TeorpadMuecKuX 30HaX MPSMOYTOJIbHOW (DOpMBI OMpeNesieHHOro pa3Mepa, MOTYT OBITh
ycpenHeHbl. Pe3ynpTaThl MOTYT OBITH TpE/ICTaBICHBI B BUJE KapThl, HA KOTOPOM pa3iUyYHbIE 3HAYCHUS
WCTIONIBb30BaHMs CIIEKTpa 0003HAYaIOTCsl PasHOLBETHBIMU KBajaparamu. Ha pucynke 29 mpuBeneH npumep
0J0OHOM KapThl HCIOIB30BAHUS CIIEKTPA.
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PUCVYHOK 29

IIpumep: Kapra ucnonb30BaHus CieKTpa
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11 BroiBoabl

[Ipuaumas Bo BHMMaHHe, 4YTO B aedcTByromel Pexomenmaimmun MCD-R SM.1880 ommceiBaioTCsl TONBKO
OCHOBHBIC TIPOIEAYpPhl, U3 Pa3HOOOpa3HbIX MPHMEPOB, NPUBEACHHBIX B HacrosmeM OrdeTe, BHIHO, YTO
U3MEpEeHNe U 0COOCHHO pacyeT 3aHATOCTU MOTYT IPEICTABIATH COOOH JOBOJIBHO CIOXKHYIO 3a1auy. Hanmnune
ucuepIbiBaonied MHGOPMALUU O PaAMOCTYk0aX M OCOOCHHO YIIyOJICHHBIH aHanW3 LeJed MPOBEACHUs
WU3MEPEHUH SIBIAIOTCS HEOOXOAWMBIMH YCIOBUSIMH OIpPENEICHUsT MOAXOIAIINX METONOB H3MEPEHUH Hu
pacyeToB.
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Ipunoxenue 1

Biusinue mapaMeTpoB U3MepPEeHHH HA TOYHOCTH U I0BEPUTE/IbHbIN YPOBEHb

A BBenenune

B macrosmmem llpunokeHnn moapoOHO OIMMCHIBAETCS B3aWMOCBS3b TaKWX IapaMeTPOB M3MEPEHHH, Kak
WHTEPBaJ MEXIY MOBTOPHBIMH WU3MEPCHHUSMHU, TPeOyeMOe KOJIMYECTBO BBIOOPOK, a TAKXKE WX BIMSHUC Ha
TOYHOCTh U3MEPEHUN U JOBEPUTEIBHBIM ypoBeHb. OmnHcaHHBIE 37€Ch MAaTEMaTUYCCKHUE pacueThl B
0COOCHHOCTH MIPUMEHUMBI B CIIEIYIOIIUX 00CTOSITEThCTBAX !

- HEPAaBHOMCPHO paClIpCACICHHLIC 110 BpEMCHU BBI60pKI/I I/I3M€peHHI>'I;
- 3aICPKKHN I/I3MCpCHI/II\/'I B ITporecce O6Hapy)KCHI/ISI 3aHATHIX KaHAJI0B,

- HCIIOJIBb30BaHUC 060pyn03aHI/m IJId OMHOBPEMECHHOI'O BBINIOJHCHUA PA3JIMYHBIX H3MCPUTCIBHBIX
3aJa4, B CBA3H C YEM OHO HC MOXCT OBITH TTOJTHOCTBIO 3aJICMICTBOBAHO B HU3MEPEHNHU 3aHATOCTH.

Penrenue 00 akTyallbHOCTH ¥ IPUMEHEHHUH TPUHIUIIOB, OMTUCAHHBIX B HACTOsIIEM [IprioskeHnn, MoXeT OBITh
MPUHATO OTAENBHO AJISi KaXKIOrO0 KOHKPETHOTO Cliydyas B 3aBUCHMOCTH OT LU W3MEpeHHs, Tpedyemoit
TOYHOCTH W/WJIN TOBEPUTEIBHOTO YPOBHS, a TAK)KE BOBMOKHOCTEH U3MEPUTEIBHOTO 000pYJOBAHUSL.

Al CraTucTHYecKHii MOAXO0/ K ONpeieeHHI0 3aHATOCTH CIIEKTPa

B nacrosiem [punoskeHnu onvcadbl TpeOOBaHUS K U3MEPUTENFHOMY 00OPYIOBAHUIO U K MpoLieccy 00paboTKH
COOTBETCTBYIOIIMX JIAHHBIX, KOTOPBIA TMO3BOJSIET ONMpPEICIHTh 3aHATOCTh CIEKTPa Ui OOJBILION TIPYIITBI
paJIMOKaHAIOB B 3aJaHHOM HHTEPBaJe BPEMEHH C )KEAeMOil TOYHOCTBIO U CTATUCTUYECKON JOCTOBEPHOCTHIO.
HOHy‘IeHHBIC OKCIICPUMCHTAJIBHBIC HOAaHHBLIC, OIIMCAHHBIC B HACTOALICM HpI/IJ'IO)KeHI/II/I, YKE HalllIi CBOC
MPaKTUYECKOE TIPUMEHEHHE C HETUIOXHMH pe3yibratamu [A.1].

CraTuCTHYEeCKHIA ITOIX0/1, OTIMCAHHBIN HIKE, 0a3upyeTcs Ha ONpeIe]IeHHH 3aHATOCTH CIIEKTPa KaK BEPOSTHOCTH
TOTO, YTO B CIy4YaiHO BBIOpAaHHBI MOMEHT BPEMCHM paJMOKaHal, MMOJI0OCA YacTOT WM KaKOH-TH00 IpyTroit
aHAIM3UPYEMBIH 9aCTOTHBIM pecypc OyaeT WCIOoNb30BaH Ui mepemadn uupopMarmu [A.2]. Onwmcanne
BEPOSATHOCTHOTO TIOIX0/1a IPUBOANTCS B pasnene [A.3].

3aHATOCTh KaHala MOXET U3MEHATHCS B TEUCHHE BpeMEHHU. I OTCIEXUBaHUS U3MEHEHHH OCh BPEMEHHU
CleqyeT pa3fesiuTh Ha COBOKYITHOCTh BPEMEHHBIX II€PHOJIOB HHTETPUPOBAHMS. OTH IEPHOIBI
WHTETPUPOBAHHUS TOJDKHBI UMETh (DUKCUPOBAHHYIO AJUTEIBHOCTD, KaK IPaBMIIO, OT 5 10 15 MuHyT. 3HaYeHHe
3aHATOCTH JOJDKHO OBITh PACCUMTAHO MAJISl KaXIOro 3HAYCHWS BPEMEHM HHTETPUPOBAaHUs, a oO0Imas
MPOJIOJDKUTENBHOCTh KOHTpONA [7, Kak IMpaBHJIO, paBHA arperupoBaHHOMY IIOKa3aTeNl0 BPEMEHHAIX
MIEPHO0B WHTETPUPOBAHMUS.

B cratucTuueckoMm acriekTe, Ha OCHOBE OrPaHHYCHHOTO 00beMa HAOJIOJICHHH MOKHO JaTh JIMINb OIEHKY
3aHATOCTHU. V3-3a BIUSHUA CJ'Iy'—IafIHBIX (I)aKTOpOB JaHHas1 OOCHKA MOXXET OTJIIMYATHCA OT HCTUHHOI'O 3HAUYCHUA
3aHSTOCTH, KOTOPOE€ MOXKHO OINPECIHTh TOJBKO IMyTeM JUIMTEIBHOIO KOHTPOJIS MCCICIYEeMOro KaHala.
CrenoBatenibHO, B HAcTOsAlIeM [IPUIIOKEHHH TMPOBOJUTCSA pPAa3lIUuUe MEXKIYy HCTHHHBIMU 3HAYCHHUSIMHU
3aHSATOCTH W OIICHKaMHM, MMOJYYEHHBIMH Ha OCHOBE pacueToB. JIIsi mpocTOThl Hacrosiiee IlpuiokeHne
MOCBAILICHO HU3MEPCHUAM OTHACJIBHBIX paJuOKaHaJIOB, OJHAKO O3TH MPHUHIIUIILI HeﬁCTBHTeHLHBI nu i
OTIpe/IeNICHHs 3aHATOCTH JPYTUX PECYPCOB CIEKTPa, HAPUMEpP MOJ0CH YacToT. OOMIHiA TePMUH "3aHATOCTh
cnekrpa” (SO) ucrnonb3yercs /11 0003HAUYCHHUS] HCTUHHOTO 3HAYCHUS 3aHITOCTH, a TepMHUH "pe3ynbTar(bl)
pacuera 3austoctu crektpa” (SOCR) — 3T0 pe3yabTaT COOTBETCTBYIONIEH 00pabOTKH JaHHbIE U3MEPEHMS.

[Ipu npoeenennu aHanusa SO paccMaTpUBAIOTCS TOJBKO JBa BO3MOXHBIX COCTOSIHUS KaHaja: "3aHATo", mpu
KOTOPOM YPOBEHb CHTHAJIa B KaHaje MPEBHIIIACT BHIOPAHHBIA MOPOr OOHApYKEHWUs, H "CBOOOJHO" — mpH
HU3KOM YpOBHE cuTHana B kaHaie. SO omnpejensieTcsi BEpPOSITHOCTHIO HAXOXJICHHS KaHajla B COCTOSHHU
" "
3aHATO".
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PUCYHOK Al

OmnpenesieHne KOHUENIUU 3aHATOCTH PaMOKAHAIA

! U(t) Atl Atz [ToporoBoe 3HaucHME Atv

[ ——— = == JUIA OIIPEACTICHU A -% ==

AKTHBHOCTH KaHalia

/ i
)

- A

T

Ha pucynke Al mokaszaH nprMep BO3MOXKHOI'O M3MEHEHHs BO BpeMeHHM ypoBHs curHaia, U(t), B kaHaie Ha
MPOTSDKEHUH BPEMEHHM HHTETPHPOBaHUS, 1. BeposTHOCTH OOHapyKEHUs 3aHSTOTO COCTOSIHUSI KaHajla B
CIly4yaifHO BBHIOpAHHOW TOYKE M3MEPECHHUSI Ha OCH BPEMEHH pPaBHA OTHOLICHWIO YCPEAHEHHOW IIMTEIbHOCTH
npeObIBaHKS B 3aHSATOM COCTOSIHUM BPEMEHHBIX MHTEpBaloB Af, Aty... Al,, COOTBETCTBYIOIIUX 3aHATOMY
COCTOSIHMIO KaHajla, KO BCEMY BpPEMCHH WHTErpupoBaHusi, 1. TakuM oOpa3oM, 3aHSTOCTb CIEKTpa Ha
MPOTSDKEHUN IAHHOTO BPEMEHU MHTETPUPOBAHUS MOXKET OBITh BEIpaKeHa Kak

\
SO=>At, /T,, (A1)

v=1

rae:
SO : HCTHHHOE 3HAYECHUE 3aHATOCTH Ha MPOTSDKEHUH TEKYIIEro BpEeMEHHU HHTETPUPOBAHUS;
Ti: TOPOROIKHUTENLHOCTH BPEMEHH HHTETPUPOBAHHS,

V!  KOJIMYEeCTBO BPEMEHHBIX HHTEPBAJIOB 3aHATOIO COCTOSHUS KaHaa B TCUCHHE BPEMEHH
WHTETpUpPOBaHus, 11;

Atl, Aty .. Aty IpOAOJLKUTCIIBHOCTh BPEMCHHBIX MHTCPBAJIOB 3aHATOIO COCTOAHHA B PaJUOKAHAJIC B
CJIydac €ro HeIpepbIBHOIO KOHTPOJIA.

A2 Biansinue BpeMeHHBIX XapaKTePUCTUK U3MepeHus

[Ipy BBITOTHEHWH KOHTPOJSI HANAa30HOB YACTOT, COJEPXKAIIMX OOJBIIOE KOJMYECTBO PaJMOKAHANOB,
OCYILIECTBJICHUE HENPEPHIBHOTO KOHTPOJS KaKAOTO KaHama SBIsETCs MpobieMaTHyHbIM. BmecTo 3TOTO
000pyZOBaHHE KOHTPOJIS, BBINOJIHSAIONIEE cOOP JAaHHBIX Ul MPOBEINCHUS M3MEPEHUH 3aHATOCTH, OOBIYHO
MPOBEPSET COCTOSIHUE KaHAJIOB JIMIIb BpeMs OT BpeMeHH. KonmuecTBo BBIOOPOK COCTOSHMI KaHAJoB, Ji, B
TE€YEHHE BPEMEHHM HMHTEIPUPOBAHUS B INPOLECCE M3MEPEHHS 3aHATOCTH 3aBUCUT OT JUINTEIBHOCTH 3TOTO
BPEMEHHOT'0 IIEpHoAa, Ti, ¥ OT HHTEpBaJIa MEKAY OBTOPHBIMH N3MEPEHUSIMU BRIOOPOK COCTOSIHUS KaHAJIOB,
Tr (KOTOpBINA, B CBOIO OUYEpEelb, 3aBUCUT OT OBICTPOICHCTBUS OOOPYAOBaHMS KOHTPOJIS U KOJIMYECTBA
YaCTOTHBIX KaHAJIOB, B KOTOPBIX H3MEPSETCS 3aHATOCTD).

[Ipy nepuoaruecKoM OCYIIECTBICHUH BHIOOPOK HEBO3MOXKHO TOYHO YKa3aTh MOMEHTBI BpEMEHH, B KOTOPBIE
COCTOSIHME KaHalla M3MEHSETCS C 3aHATOro Ha CBOOOJHOE, W Ha0OOPOT; CIEeNOBATENbHO, P M3MEPEHUH
3aHATOCTH BMECTO TOYHOTO paBeHcTBA (Al) HE0OXOIUMO HCHOJIB30BaTh NMpuOMMKeHus. Hanpumep, mpu
PaBHOMEPHOM pa3MeIleHNH BHIOOPOK COCTOSIHUSI KaHaJOB Ha OCH BPEMEHH JUIS pacyeTa 3aHSATOCTH MOXKET
MIPUMEHATHCS CIEAYIONAs OLEHKA!

SOCR = J,/J,
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rae:
SOCR : pe3ynbTar pacueTa 3aHSTOCTH CIIEKTPa;

Jo! KOJIMYECTBO KaHAJIOB B 3aHITOM COCTOSIHHM, OOHApy>KEHHBIX B TEUECHHE BpPEMEHHU
WHTETPUPOBAHMS;

Ji:  ofmee KOMMYECTBO BBIOOPOK COCTOSIHUH KaHANOB Ha MPOTSDKEHHUH BpPEMEHU
WHTETPUPOBAHUSI.

MOXHO MPOAEMOHCTPUPOBATH MOTEHIHATIBHYIO MOTPEIIHOCTh U3MEPEHUH 3aHATOCTH CIIEKTpa Ul CUTHANA,
MoJ0OHOTO MOKa3aHHOMY Ha pucyHke A2.

PUCYHOK A2

IHorpemnocTs U3MepeHUii 3aHATOCTH

U(I) [Topor onpenenenus
AKTUBHOCTH KaHaJ1a

startl ! endl ! stare2 ! end2 1 1

t
U, () ‘

L1 | \ ' '
i 1 2

Us()
! I ‘ ‘ I 1 1 | ‘ ‘ ‘ . _Jit
1

J, =16

0

o

Bepxusst quarpamma U(t), Ha KOTOpO#i TIOKa3aHO HEMPEPBIBHOE M3MEHEHHE BO BPEMEHHU YPOBHS CHTHAa B
KaHaJle, COOTBETCTBYET UCTHHHOMY 3HaueHHIo SO =~ 50%. Ha nByx ciefyromux auarpaMmmax oTOOpasKeHbBI
pe3yabTaThl M3MEPEHUsI 3aHATOCTH C OJHMM W TeM >K€ KOJIMYECTBOM BBIOOPOK, Ji, HO ¢ HeOOJbIINM
HECOOTBETCTBHEM KOJMYECTBA TOUEK, IO KOTOPHIM MPOU3BOJUTCS OTCUET BpeMeHu. CpaBHUBAS JUarpammbl
Ui(j) m Uz(j), MOXXHO yBHAETH, YTO H3MEPEHHOE 3HAYCHHWE 3aHATOCTH B IEPBOM Cy4ae COCTaBHT
SOCR; = 7/16 = 43,75%, a Bo Bropom ciryuae SOCR; = 9/16 ~ 56,25%.

OueBUIHO, YTO.

1) B JIONOJHEHUE K NEPBOM U BTOPOM MPEACTaBICHHBIM AUarpaMMaM BO3MOXKHBI APYTHE BAPUAHTHI C
Pa3INYHBIMUA HAYAJIbHBIMH TOUKAMH U3MEPEHUSI, B KOTOPBIX OyJeT MPUCYTCTBOBATH POBHO BOCEMb
00pa3lloB aKTUBHOCTH KaHAla Ha MPOTSHKEHHHM BPEMEHH WHTETPUPOBAHHUSA, YTO JAET TOYHOC
pacuetHoe 3Hauenue 3ausToct SOCR = 8/16 = 50%;

2) VYBenuueHne KOIUYecTBa BHIOOPOK, Ji, TO3BOJISAET CHU3UTH MOTEHIMAIBHBIN pa3opoc pe3ysbTaToB
M3MEPEeHHNH M TapaHTHPYeT HUYTOKHO Malyl0 MOTPENTHOCTh HE3aBUCHMO OT BEIOPAHHOTO BpPEMEHH
crapra.

Takum oOpasom, SOCR sBisitoTCS ClAy4aHBIMH BEJIMYMHAMH, a KA4eCTBO 3THUX HM3MEPEHHUH JIOJDKHO
OLIEHUBATHCS CO CTATUCTUYECKON TOUKH 3PEHUSI.
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A3 TO4YHOCTH U 10BEPUTEIbHbIH YPOBEHb

B cuity npudmH, pacCMOTPEHHBIX BBIIIE B IT. A2, I3MEpEHHS 3aHATOCTH PaJIMOKaHalla Ha MPAKTHKE ITOIBEP KECHBI
MTOTPEITHOCTAM. MOKHO TIPOJEMOHCTPpHUPOBaTh (cM., Hampumep, [A.3]), YTO TOTPENTHOCTh H3MEPEHUS
3aHSTOCTH B OMPEICICHHOM F-oM KoHTposibHoM usMmepenun (SOCR; — SO) mpencTaiseT coboii cirydaiiHoe
3HAUCHHUE C pacrpe/ie]IeHUeM, KaK MPaBIIo, OIM3KUM K HOpMaITbHOMY. AOCOIOTHBIC 3HAUSHHUS TOTPEITHOCTEH
B Pa3HbIX KOHTPOIBHBIX H3MEPEHUAX MOTYT CYIIECTBEHHO OTAMYATHCS. DTO O3HAYAET, UYTO YCIIOBHS TUKTYFOTCS
Ka4eCTBOM OIICHKH 3aHATOCTH ¢ TOUKHU 3PEHUS TOYHOCTH U TOBEPUTEIBHOTO YPOBHSI.

JoBepuTenbHbIil ypoBeHb Psoc — 3TO BEpOSITHOCTH TOTO, YTO pacyeTHoe 3HadeHue 3aHsTocTH SOCR
OTJINYAeTCsl OT MCTHHHOro 3HadeHHs SO Ha BENMYMHY, HE MPEBBIMIAIONIYIO JOMYCTHMYIO a0CONIOTHYIO
TTOTPEITHOCTD Aso:

PSOC = P{|SOCR - SO|£A80}, (AZ)

rae:
Psoc: JOBEpUTEIbHBIH YPOBEHb H3MEPECHUS 3aHATOCTH;
SOCR: pacueTHOE 3HaYECHHUE 3aHATOCTH, IOIYIEHHOE 32 TEKyIee BpeMsi HHTErPUPOBaHUS;
SO: WCTUHHOE 3HAYCHHWE 3aHATOCTH Ha MPOTSHKEHUH BPEMEHH UHTETPUPOBAHUS,

Aso: momycTHMasi aOCOJIIOTHAsl IHOTPEIIHOCTh H3MEPEHMS, COOTBETCTBYIOLIAS IIOJIOBHHE
JOBEPUTEJILHOI'O MHTEPBAA.

TpeboBaHHs K TOYHOCTH 3a4aCTYIO TAKXKE BBIPAXKAIOTCS B BHJIE JOMYCTUMON OTHOCHUTEIBHON MOTPEIIHOCTH
U3MEpEeHusl, dso, KOTOpasi CBsI3aHa C AOIyCTUMOM aOCONIOTHOM MOrPEeNIHOCTBIO YPaBHEHUEM

850 = Asp /SO. (A3)

TouHOCTh NO/DKHA OBITH BBIPAKCHA B BHJIE KaK a0COJIOTHOM, TaK M OTHOCHUTENILHOHM IOTPEIIHOCTH, B
3aBUCHUMOCTH OT TOTO, Kakas BEIMYMHA 3HAYCHUH 3aHATOCTH Oolice BayKHA JUTS MPAKTHYCCKUX M3MEPCHUN
(Mamast wita OOJIBITIas ).

OrpaHu4eHus IOTyCTUMON OTHOCHTENBHOMW MOTPEIIHOCTH U3MEPEHUH TUKTYIOT OoJiee BEICOKHE TPeOOBaHHS
K TOYHOCTH U3MEPEHHI B paIMOKAHAIAX C HU3KOH CTETICHBIO 3aHITOCTH U OCTA0JISIOT TpeOOBaHUS K TOYHOCTH
W3MEPEHHI [T KAHAIOB C BBICOKOHW CTEINEHBIO 3aHATOCTH. Hanpumep, B3B TUIIHMYHOE 3HaueHue dso = 10%,
MoJIydaeM, 4To JijIs KaHauia ¢ 3aHaTocThio SO = 2% 3naueHus B Auanazone 1,8% < SOCR < 2,2% nonagaroT B
JIOBEpUTEINIbHBIA MHTEpBal (pasmep kotoporo paseH 0,4%), B To BpeMs kak i 3aHsatoctd SO = 20%
JOBEPUTEINIbHBIN MHTEPBaJ yBeanunBaeTcs 10 4%. na kanana ¢ 3ansatoctsio SO = 92% mnro0Oble 3HaYeHUS B
npeznenax mupokoro auanazoHa 82,8% < SOCR < 100% cuurtaroTcs mpueMIeMbIMH.

Ecou momyctumasi abconroTHas TMOTPEIIHOCTh M3MEPEHUST OTPAaHHUYMBACTCS, TO pa3Mep TOBEPUTEIBHOTO
WHTEpBaja He 3aBUCHUT OT (PaKTUIECKOH 3aHATOCTH KaHaia. B wactHocTH, mpu 3HaueHnn Aso = 0,5%, koTopoe
PEKOMEHyeTCsl UIsl IPAKTUYECKOTO UCIOJIb30BaHUs, pa3Mep JOBEPUTEIBLHOIO HHTEPBAIa OCTAETCA PaBHBIM
1% U1 KaHAJIOB KaK ¢ HU3KOW, TaK U C BBICOKOW CTEMEHBIO 3aHATOCTH. DTO COOTBETCTBYET BeChbMa rpy0oit
OIICHKE /I KaHaJIOB C HU3KOM CTEIEHBLIO 3aHSATOCTH M OYEeHbh TOYHOM OIEHKE I KaHaJIOB C BBICOKOH
CTeNeHbl0 3aHATOCTH. Hampumep, mns 3ansaroctd SO = 92% 3HaueHuWs, Jexallye B JIUala3oHE
91,5% < SOCR < 92,5% cuuTaroTcs IpUeMIEeMbIMH.

Uto kacaercst TpeOyeMbIX TOBEPHUTEIBHBIX YPOBHEH, TO, KaK MPABIIIO, JJIS TPAKTHYECKOTO HUCIIOTH30BAHUS
peKOMeHTyrOTCsl 3HaueHus B auamnazoHe 90-99%. Jlanee B Hacrosimem llpunoxkennn B kauecTBe 0a30BOTO
OyzZeT ucnonb30BaThes 3HaUeHne Psoc = 95%.
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A4 ITapameTpsl, BIUSIIOIINAE HA CTATHCTHYECKYIO TOCTOBEPHOCTH M3MEpPEeHN i 3aHSTOCTH

A4l  HmnyabcHble M NPOTSIKEHHbIE CUTHAJIBI H CKOPOCTH MOTOKA CUTHAJIOB

CrarucTryeckue moKa3aTely pe3yJbTaToB pacueTa 3aHsTOCTH 3aBUCST OT TUITMYHOH ATUTEIBHOCTH CUTHAIIOB
B HCCIICyeMOM pajriokaHane. Eciy JTUTeThbHOCTh CHUTHANA TMPEBBIIACT MHTEPBA MEXKIY MOBTOPHBIMU
M3MEPEHUSIMH, TO TAKUE CUTHAIIBI HE MOTYT OBIThH TPOIYIICHBI, @ TOYKH U3MEHEHHUSI COCTOSHHS, KaK MPaBHIIO,
MONAAAIOT B Pa3IMyHble HE3aBHCUMBIE HHTEPBAJIbI, COOTBETCTBYIOIINE BEIOOpKaM. CUTHANBI, IIIUTEIbHOCTD
KOTOPBIX MEHbIILIE HHTEPBaJla MEXKIY MOBTOPHBIMU U3MEPEHUSIMH, PETUCTPUPYIOTCS JIUIIB BPEMS OT BpEMEHH,
a CTAaTUCTUYECKHE TIOKa3aTelId PACcYeTOB 3aHATOCTH JUIsl KAHAJOB, COJCPXKAIIMX JaHHBIC CHUTHANBI,
CYIIECTBEHHO OTiM4aroTcs. KOHeYHO, Ha MpaKTHUKE Pa3iuuue MEXAY STUMU TUIIAMHU CUTHAJOB JTOBOJBHO
HEe3HAUUTETIbHO. [[pOTSHIKEeHHBIMU CUTHAJIAMH CUUTAIOTCS T€, AUTEIBHOCTh KOTOPBIX, Aly, paBHa MO MEHbIICH
Mepe OIHOW THICAYHON BPEMEHH HHTETPUPOBAHHSA, TO €CTh COOTBETCTBYET yciosmio At, > 1073 - Ti;
MMITYJILCHBIE CHTHAIIBI — 3TO CUTHAJIBL, JJTUTEIEHOCTh KOTOPHIX Aty < 107* - T).

B [A.3] mokazaHo, 4TO ypOBEHb TOUHOCTH U JOBEPUTEIBHBINH YPOBEHb H3MEPEHUIA 3aHSITOCTH JJIS MPOTSHKCHHBIX
CUT'HAJIOB B 3HAYMTENILHOM CTEIEHH 3aBUCST OT KOJIMYECTBA Nepenay (WM KOJIMYeCTBa U3MEHEHUI COCTOSHUS
KaHajla) B Ipeeax BpeMeHU uHTerpupoBanusa. Paznen AS wnacrosmero I[lpunoskeHust Takke COAEPKHUT
MPUMEPHI, TIOKA3BIBAIOIIUE, YTO JUIS PAa3IMYHOTO KOJIMYECTBA CHTHAIOB, OOHAPY>KCHHBIX B T€UEHHE BPEMECHHU
WHTETPUPOBaHUs, TpeOyeMoe KOJMYECTBO BBIOOPOK [UIsl JOCTOBEPHOIO HW3MEPCHHUS 3aHSATOCTH MOXKET
OTJIMYATHCS OT AOCOTIOTHOrO 3HAUYEHMs Ha HOpsAmoK. [Ipy w3MepeHMH 3aHATOCTH KaHAJIOB, COACPKALIMX
NPOTSHKEHHBIE CUTHAJIBI, MOKET OKA3aThCs [IOJIE3HBIM TAKOE MOHATHE, KAK CKOPOCTh NOTOKA CUTHAJIOB.

CKOpOCTb ITOTOKA CUTHAJIOB, A, IPEJICTABIAET COOOM CpeaHee YUCIIO CUTHAJIOB, IPUCYTCTBYIOLIUX B KaHAaje
Ha TPOTSDKCHUH 3aJaHHOTO Teproja BpeMeHH. Hampumep, eciii B OIpe/ieleHHOM KaHajle HaOJIoIaeTcs B
cpenHeM 140 ceaHCOB repeiauy B TEUYCHNE KaXKIAOT0 Yaca, TO CKOPOCTh MOTOKA CHTHAJIOB JUTS TAHHOTO KaHaja
coctaBuT A = 140 curnanos B uac. PekoMeHaanmm, B KOTOPBIX pacCMaTpPHUBaeTCs CKOPOCTh MOTOKA CUTHAJIOB
MPUMEHHUTENIFHO K U3MEPEHHSIM 3aHITOCTH, MepedncieHs! B m. A5.1.3.

Crenyer OTMETHTh, YTO CKOPOCTH IIOTOKA CUTHAJIOB B paJiOKaHaie, A, Ui pa3HbIX IEPHOI0B BPEMEHH MOT'YT
CYIIECTBEHHO Pa3IM4aThCsl. ITO 03HAYAET, YTO BO BPeMsl MPOBECHUS M3MEPEHUIH HE00X0IMMO OTCIIC)KUBATD
W3MEHEHHUS! CKOPOCTH MOTOKAa CHTHAJIOB, a CpeJHee KOJMYECTBO CHUTHAJIOB, OXHJAEMBIX Ha MPOTSHKEHUU
BPEMEHH MHTETPUPOBAHHUA NpPU HM3MEPEHMH 3aHATOCTU JOJDKHO OBITh COOTBETCTBYIOLUIMM 00pa3oM
CKOPPEKTUPOBAHO.

A4.2  OTHOcHTelbHasl HeCTAOMIBHOCTh HHTEPBAJIA MEXKAY NOBTOPHBIMHU U3MeEPEHUSIMHU

CymiectByeT psl NPUYUH, MO KOTOPHIM MOXET MNPOM30HMTH HEPAaBHOMEPHOE pAacHOJOKEHHE BHIOOPOK
COCTOSIHUM KaHAJIOB HA OCH BPEMEHMU!

— P W3MEPEHHH 3aHATOCTH KaHAJIOB, CKOPOCTH IIOTOKa CHIHAJIOB B KOTOPBIX BapbUPYIOTCS B
3HAYUTENFHON CTEINeHH, TpeOyeMoe KOJIMYECTBO BEIOOPOK MOXKET Pa3iHyaThCsl B MATh WM JECAThH
pa3. CTporo IMKIMYHOE OCYIIECTBICHNE BHIOOPOK ISl ONpEAeICHUs 3aHITOCTH B TAKHX KaHajlax
Hea((exkTuBHO, a mepexox K TMOKOH mpolenype AaHHBIX 3aMEpOB B KaHale NPHUBOAMT K
HEpaBHOMEPHOMY Pa3MELICHUIO BHIOOPOK Ha OCH BPEMEHU;

— COBPEMEHHBIE CHCTEMBI KOHTPOJIsS 00J1a1al0T BeCbMa BBICOKMM OBICTpO/EHCTBHEM U NP HEOOIBIIOM
KOJIMYECTBE KOHTPOJIUPYEMBIX KaHAJIOB CIIOCOOHBI OCYIIECTBIIATE COOP TaHHBIX H3MEPEHUS 3aHATOCTH,
a TaKKe INapajuIeSibHO BBIIONHATH JPYrHe 3aJaud PaJUOKOHTPOJISL; OJIHAKO, €CIH PEeCcypChl
000pyIOBaHMS pa3IeIISIOTCA TO00OHBIM 00pa30M, TO PACIIOJIOKEHNE BEIOOPOK Ha OCH BPEMEHH TaKkKe
CTaHOBHTCS] HEPABHOMEPHBIM.

MoryT cymecTBOBaTh U IPYTHe MPUYMHBL, BHI3BIBAIOIINE HECTAOMIFHOCTD JIINTENIFHOCTH WHTEPBajia MEXKIY
MTOBTOPHBIMHU U3MEPEHUSIMH B IMTPOMEKYTKAX MEXTY BHIOOPKaMHU.

[Mpennonoxum, uto nepuoasl BpeMerd tj (1 < j < Jj) COOTBETCTBYIOT peallbHOMY PACHOJIOKEHUIO BEIOOPOK Ha
ocu BpeMeHHU. MHTepBanbl Trj MeXay BEIOOpKaMU

Ty=t —t,,1<j<J,, (A4)
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Ha NPAKTUKE MPETCPIICBAIOT CHy‘laﬁHBIe OTKJIOHCHUA IO OTHOLICHUIO K CPCAHCMY 3HAUCHHWIO HWHTCpBAJa
MECXKy NIOBTOPHBIMM U3MCPCHUSMMU.

T.=T,/3, . (A5)
re:
T| . AJIUTCIIBHOCTh BPEMCHHU I/IHTCFpI/IpOBaHI/Iﬂ;
Jl . KOJIMYECTBO BI)I60pOK COCTOSIHUM KaHAJIOB B npeacjiax BpEMCHU MHTCTPUPOBAHUA.

OTHOCHTEIBHAS HECTAOUIHLHOCTE 3HAUCHUH HWHTCPBajia MCXKY IMOBTOPHBIMU NU3MEPCHUAMUA 0003HaYaeTCs KaK
0T u OnpeacadCTCd MAKCUMAJIbHBIM OTKJIOHCHUEM HMHTEPBAJIA MCKAY BI>I60pKaMI/I OT CpCAHCTO 3HAUCHMHA.
I[aHHafI BCJIIMYKHA BBIPAXKACTCA KaK

6T=m?xﬂtj—tjfl STl 1< <3, (A6)
rae:
OT : oTHOcHTeNbHas HeCTAOMILHOCTH 3HAYEHHI MHTEPBaIa MEXy TIOBTOPHBIMH
W3MEPEHUSIMUY,
tj:  ¢axTHuecKre MOMEHTHI BPEMEHH OCYILIECTBICHHS BHIOOPOK;
Tr: cpenHee 3HaUYEHHE MHTEPBAJa MEXKTY IMOBTOPHBIMH M3MEPEHHSMH, PACCUMTAHHOE IO
dopmyue (AD);
JiT  Konm4ecTBO BHIOOPOK B Tpeesiax BpeMEHH HHTETPUPOBAHHS.
A5 Coo0paskenus, kacaoumuecsi H3MepeHui

A5.1 PaguoxaHaibl ¢ NPOTHAKEHHBIMH CHTHAJIAMU

A5.1.1 TIIpaBuio c6opa JaHHBLIX U H3MEPEHUsI 3AHATOCTH JIsl CJIydasi MAJI0i HeCTAOUILHOCTH 3HAYEHHUI
HHTEPBAJIA MKy NOBTOPHLIMHU U3MEpPEHUSIMU

[Ipu oTHOCUTENILHOW HECTAOWMIBHOCTH OT 3HAYCHHUS HHTEpPBAJIa MEXKIY IMOBTOPHBIMHU H3MEPEHHUSMH, HE
MpEeBHIIAIOIIEH EIUHHIl TPOIEHTa, B IMpolecce cOopa JMaHHBIX 10 KaKAOMY NEpUOLY BpeMEHHU
WHTETPUPOBaHUS || JOCTATOYHO (PUKCHPOBATH KOJIMYECTBO BEIOOPOK, OTHOCSIINXCS K COCTOSIHUIO 3aHSTOCTH
KaHana Jo B 00I1IeM KOJIMYECTBE BEIOOPOK COCTOSIHUS KaHaia Ji.

[IpaBuio u3MepeHus 3aHATOCTH YK€ pacCMaTpUBAIOCh B pasaene A2 1 BBITISANUT CIETYIOLIUM 00pa3oM:
SOCR=J,/J, . (A7)

rae:
SOCR: pesynbraT pacyera 3aHATOCTH CIIEKTPa,

Jo: KOJIMYSCTBO 3aHSITHIX COCTOSHHI KaHalia, 06Hapy>K6HHI>IX B TCYCHUC BPCMCHU
MHTCIPUPOBAHUS,

Ji:  ofOmee KOIMMYECTBO BHIOOPOK COCTOSHHHA KaHaja Ha TPOTSHKEHUH BPEMEHH
MHTETPUPOBAHHS.

[Ipn Hanmumm B KaHAEe MPEUMYIIECTBEHHO MPOTSDKCHHBIX CHUTHAJIOB IS JOCTHXKCHHS JOCTOBEPHOCTH
U3MepeHuit TpeOyeTcs Takke HMHGPOPMAIUS O CKOPOCTH IOTOKa CuUrHaioB, A. Ecnm 3ta wHpOpmanms
OTCYTCTBYET, TO IIeJIECO00Pa3HO OTCIIEKUBATD paclpeielIeHHE 110 TPYIIaM 3aHIThIX U CBOOOHBIX COCTOSIHUH
C TEJBI0 OMpeneeHUs] KoJaudecTBa V CHTHAJIOB, OOHAPYXEHHBIX B KaHaje B TEUYCHHE I-TO BPEMEHHOTO
nepuroza uHTerpaiui. KoanaecTso 00HapyKEHHBIX CUTHAJIOB, Vr, CUNTACTCS PABHBIM KOJHUYECTBY H3MEHEHHUI
CO CBOOOIHOTO COCTOSIHUS Ha 3aHSTOE, U HA00OPOT.
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A5.1.2 TIpaBujo cOopa JaHHBIX MU M3MEPEHHUs] 3aAHATOCTH JJsl CJIy4Yasi 3HAYMMOW HeCTaAOWILHOCTH
3HAYEHMiI HHTEPBAJIa MeK1y MOBTOPHBIMH H3MepeHUsIMHU

B cnyuae ecnm HectabuibHOCTh 3HaueHus O1 mpesbimaeT 10%, HeoOXoAMMO BMECTO yHciia BBHIOOPOK
pEerucTpupoBaTh (aKTHYECKOE BpeMsi MHTETPUPOBAHUS o U CyMMapHOE 3HAUeHHUE BPEMEHHU, B TCUCHHE
KOTOPOTO KaHaJI HAXOJHJICS B 3aHSATOM COCTOSIHUH T o.

B nauane usmepenuii cnenyet 3aaath 3HaueHUS — Ta = 0 u To = 0, a Takke ONpeeTUTh COCTOSIHUE KaHaa,
COOTBETCTBYyIOIIee BpeMeHH 1o, [lociie Kaaoro ouepeaHOro HaOIIOJEHUS 3HAYCHUE 1al TOJDKHO OBITh
YBEIIMYCHO JI0 TPOJOJDKUTEILHOCTH HMHTEPBalla MEXKIy MOBTOPHBIMH U3MEPECHUSMU IR j, ONMpEAesieMoro
ypaBHeHueM (A4):

Ta(D=Ta(i-D+TRj- (A8)

Ecnu B 00enx Toukax oCyImIecTBICHUS BRIOOPKH 1j_1 1 1j, KaHaT HAXOAMJICS B COCTOSIHHH "3aHATO", TO 3HAUCHHE
To TOKHO OBITH YBEIMYEHO HA COOTBETCTBYIOIIYIO BEIMUUHY .

To()=To(i-D+Trj - (A9)

Ecmus nmpeaciax HHTEpBajia TRj Ha6JHOI[aCTCSI HN3MCHCHHUEC COCTOAHMS 3aHATOCTH KaHaJjia, TO TOJIBKO ITIOJIOBHHA
HUHTCPpBajia MCXKAY NOBTOPHBIMH U3MCPCHUAMU JOJDKHA YUUTBIBATHCA KaK BPEMsA Hpe6bIBaHI/I$1 B COCTOSIHUHU
" ".

3aHATO .

To(D=To(j-D+Trj/2. (A10)

W nakosner, eciiv HaOMIOACHUS MOKA3bIBAIOT, YTO KAHAI HAXOJUTCS B TACCUBHOM COCTOSHUH B 00€UX TOYKaxX
OCYIIECTBJIICHHUS BBIOOPKH, TO JUIMTSIILHOCTH NMPEOBIBAHMS B COCTOSHHM "3aHATO", To, CIEAyeT OCTaBUTh
HEU3MEHHOM.

[IpaBuito mist pacueTa 3aHATOCTH BBITJISAMT CIICAYIONUM 00pa3oMm:

SOCR=Ty/Ta . (A11)

rac:
SOCR - PpE3YyabTaT pacucTa 3aHATOCTH CIICKTPA,

To: cpenHsst MPOJODKUTEILHOCTh BPEMEHH MPEOBIBAHMS KaHAIA B COCTOSIHUH "'3aHATO";

TA| . IpOoAOJLKUTCIIBHOCTD (1)8.KTI/ILI€CKOFO BPEMCHU MHTCTPHUPOBAHUA.

J71s1 onipeienieHus OBEPUTEIBHOTO YPOBHS U3MEPEHUM HE00XOIMMO 3apErUCTPUPOBATH KOJIMYECTBO CUTHAJIOB,
HaOJII01aeMbIX Ha MPOTSHKSHUH BPEMEHH HHTETPHPOBaHUsI 3aHITOCTH (cM. . A3.1.1).

A5.1.3 Tloadop konuyecTBa BLIOOPOK HA OCHOBAHMH 0:KH1a€MOii CKOPOCTH MOTOKA CHTHAJIOB

TpeboBaHus K W3MEPUTEIBHOMY OOOpPYIOBAaHUIO M TPOIEAypaM pacueToB 3aHSITOCTH TMpH 00paboTKe
COOTBCTCTBYIOIIMX JAaHHBIX JJI KaHAJIOB C IIPOTSKCHHBIMU CUTHAJIaMU 6y,HYT OTJIINYAaThCA OT Tpe60BaHHI71 JJIs
KaHaJIOB ¢ MMITYJIbCHBIMH CUT'HaJIaMH. )1.]'[5[ KaHaJIOB C MPOTSXKCHHBIMU CUTHAJIaMU Tpe6OBaHI/I$I B IICPBYIO
ouYepelb ONPEACSAIOTCS KOJUYECTBOM CHTHAJIOB B IPEJEIax BPEMEHH HHTerpupoBanus. [ljis KaHAJOB,
3aHATBIX HMMITYJIbCHBIMU CUT'HAJIaMU, JOCTOBEPHOCTH 3aBUCHUT HCEIOCPEACTBECHHO OT 3HAYCHHA 3aHATOCTHU
pamuokaHana (cM. . AS5.2.2 HIDKeE).

21)151 paanoKaHalIOB C MPOTKCHHBIMH CHUT'HAJIaMU KOJIMYECTBO BI)I60pOK, HGOGXOJII/IMOC JUIA TOCTHIKCHUA
JIOCTOBEPHOCTH Psoc ¢ HOMycTHMON aOCOTIOTHOM MOTPENTHOCTHIO U3MEPEHHSI Aso, MOKET OBITH BBIYHUCICHO
CIIeIyIomUM 00pa3oM:

% Var ((106+5T2)
Imin — Aso ' 2 |

(A12)
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rac:
Jimin:  TpeOyemoe (MUHUMAIILHO HEOOXOMMOE) KOJTUUECTBO BEIOOPOK;
Aso . MaKCHUMAJIBHO ,I[OHyCTI/IMaH a6COJ'IIOTHa${ IOrp€IIHOCTh U3MECPEHU, COOTBCTCTBYIOH_IEIH
IIOJIOBUHE TOBEPUTEIIEHOI'O I/IHTCpBaIIa;
6T . OTHOCHUTCIIbHAA HCCTa6I/IJ'II>HOCTL JJIUTECIIBHOCTH HHTEpPBajia ME)K,Z[Y IIOBTOPHBIMH
I/ISMCPCHI/IHMI/I;
Vavr . CPEAHEES KOJINYECTBO CUTHAJIOB, OKNJACMBIX B TCUCHUEC BPEMCHU HHTCIPUPOBAHUA IIPU
HN3MEPEHNU 3aHATOCTH,
Xp: TIPOLIEHTHAas TOYKAa WHTETpajia BEPOATHOCTH, COOTBETCTBYIOIIas TpedyeMoMmy
3HAYEHWIO JIOBEPHUTEIBHOTO YpOBHA Psoc, U4 pacuera KOTOPOTO MOXHO
MMOPEKOMEHIOBATH CIIeIYIOIIee TPUOIKEHIE:
o=y 2,30753+y - 0,27061 (A13)
- - ]
P 1+y-(0,99229+ y - 0,0448)
rae:
2
y=_[2n| —=—|. (A14)
1-Psoc

JTHEeE KOJMYECTBO CHIHANIOB, Vavr, OKHIAEMBIX B T€UEHHE BPEMEHH MHTETPUPOBAHUS, HCIIOIB3yeMOE B
CpenHee KOJIMYECTBO CHUTHAINIOB, Vayr, OKHIAC CUCHHE BpeMe e oBa CIIOJIB3yeMOe
ypaBueHuu (A12), MOXeT OBITh CIIPOrHO3UPOBAHO CIICIYIOIIAM 00pa3oM:

Vaur =A-Tp, (A15)
re:
A:  CKOpPOCTH MOTOKA CUTHAJIOB B KaHaie (cM. . A4.1);
Ti: TOpOAOIKHUTENLHOCTH BpEMEHU MHTETPUPOBAHHS IPU H3MEPCHUH 3aHATOCTH.
s nmoBeputesbHOrO ypoBHA Psoc = 95% ¢ momycTuMoil aOCONIOTHON MOTPENIHOCTHIO W3MEPCHHS,

Aso = 0,5%, ypaBaenue (Al12) MoxxeT OBITH MPEJICTABICHO KaK

31 =1942 -V, - (L06+5T2). (A16)

[Ipumepsr npumeHennst ypaBHeHus (A16) 11t paguoKaHaIoB C Pa3IMYHBIMU 3HAYSHHUSIMA CKOPOCTH MTOTOKA
CUTHAJIOB MIpHUBE/IeHBI B Tabnmie Al.

TABJIMLIA Al

KoJsimyecTBO BHIOOPOK /ISl KAHAJIA € NPOTSKEHHBIMU CUTHAJIAMM, TPpedyemMoe 1JIsl 10CTUKeHUS
JOIYCTUMOM a0COJIIOTHOM MOTPEeIIHOCTH U3MepeHusi 3aHATOCTH, Aso, He OoJiee +£0,5% c
JAOBEPUTEIbHBIM YPOBHEM Psoc = 95%, npu n3MepeHHsX ¢ OTHOCHTEJILHON HeCTa0HIbHOCTHIO
3HAYeHUI MHTepBaIa Me:KAy MOBTOPHBIMHU U3MepeHusamu, 6T < 0,5

CKopocTh NOTOKA CHI'HAJIOB B KaHalle, A (cpednee KOJIN4ecTBO Tpebyemoe koJaM4ecTBO
CHUTHAJIOB, Ha0JII01aeMbIX B Te4eHUe BpeMeHU MHTerpUPOBaHUS NPH BBIOOpOK
H3MEPEHUSIX 3aHATOCTH), He MPEeBbINIAI0NIAs

10 703

30 1217
50 1572
100 2223
300 3850
500 4970
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CornacHo JaHHBIM, NIPUBEICHHBIM B Ta0muue Al, Ui KaHAJIOB C MPOTSHKEHHBIMU CUTHAJAMH U HU3KUM
YPOBHEM 3aHATOCTH (M, KaK CJIEJCTBHE, MaJIOl CKOPOCTBIO OTOKA CUTHAJIOB A) CTATHCTUYECKH IOCTOBEPHBIC
PE3yNbTaThl M3MEPEHHI MOTYT OBITH MOIYYEHBI IIPU KOJIMYECTBE BHIOOPOK Ji < 10°, uTO HE COOTBETCTBYET
uHpopmanun, npuBeaeHHoil B Tabmuue 4.10-1 CmnpaBounnka MCD 1o KOHTPOJIO 3a HCHOJNBb30BaHHEM
cuekrpa [A.4] u tabmuie 1 Pexomenmarmn MCD-R SM.1880-1 [A.5]. PacxoxkaeHns 0OBSICHSIIOTCS TEM
(axToM, 4TO B IPUBEJCHHOMH 3/1eCh Tabnuie Al TaHHBIC TTOMYYEeHBI C OTPAHUYCHUEM HE 110 OTHOCUTEIBHOMH,
a 1o abCOIOTHON TMOTPEIIHOCTH W3MEPEHUH, He Tpearnoaraiomeil Kakoe-mmbo CyKeHrue TOBEPUTECIHLHOTO
MHTEpBaJIa JUIA CIIy4aeB HU3KOW 3aHATOCTH paauokanana (cm. m. A3). [Ipu u3mMepeHnn 3aHATOCTH B KaHaJIax
C TPOTSHKCHHBIMH CHTHAJIAMH HWCTOYHHKOM IIOTPEIIHOCTH SIBISETCS OTCYTCTBHE TOYHON HH(MOPMAIMH O
MOMEHTaX BPEMEHH, B KOTOPBIX COCTOSIHHE KaHajla M3MEHSETCS C 3aHATOro Ha cBoOoiHOEe, 1 HaobopoT [A.3].
CrnenoBatensHO, 4YeM OoJbllle HM3MEHEHHH COCTOSHUS KaHalda MPOUCXOAWT B TEUYCHHWE BPEMEHH
MHTETPUPOBAHUS, TEM BBIIIE MOTCHIUAIbHAS OTPELIHOCT M3MepeHHs. 110 3Toi mpuauHe U1 JOCTHKCHUS
CTAaTUCTHYECKON JOCTOBEPHOCTH PE3yJbTaToB B ypaBHEHHH (A7) HEOOXOIMMO YBEIMYHMBATH KOJUYECTBO
BBIOOPOK MO Mepe TOro, Kak pacTeT cpelHee KOJUYECTBO CUTHANIOB, OKUIAEMBIX B KaHAJIE Ha MPOTSHKCHUU
BPEMCHHU HHTErPUPOBaHus (HE 10 Mepe TOro, Kak BO3pacTacT 3HAYCHUE 3aHATOCTH). Y CTAHOBUB JIOIYCTUMYIO
a0COIOTHYIO MOTPEITHOCTh, Aso, IS KAHAJIOB KaK C HU3KOHM, TaK M C BBICOKOI 3aHATOCTBIO, HO TIPH 3TOM
TOJBKO C MAaJILIM KOJIUYECTBOM M3MEHEHHH COCTOSHHUS (HaHpI/IMep, KaHaJIbl, 3aHATBIC paJUOBCIIATCIbHBIMU
CTaHIIUSAMH ), JOCTATOYHO BBIMIOJHUTh BCETO JIUIIB 0T 632 10 703 nukIiioB usMepenuil. TpedyeMoe KOIUIeCTBO
BBIOOPOK CTQHOBHUTCSI 3HAYUTEIBHBIM TOJBKO JJISI KAHAJIOB C OOJBIIMM YHCIOM M3MEHEHHH COCTOSHHS Ha
NPOTSHKEHUN BPEMEHH MHTETPUPOBAHMUSL.

Ecnmu cxopocTh MOTOKa CUTHANIOB, A, HAa MPOTSXKEHUH BPEMEHH MHTETPHPOBaHUs 3apaHee HE W3BECTHA, TO
BbIOpaHHOE 3HAUCHUE PEKOMEHAYETCSl YCTAaHABINBATh C HEKOTOPBIM 3a1macoM. [y KOppeKTUPOBKH CKOPOCTH
MIOTOKA CUTHAJIOB BO BpEMsI IPOBEICHUS N3MEPEHUM PEKOMEHIYETCS UCIIOJIb30BaTh CIECAYIOIIEe YpaBHEHHUE!

Aragy = (WA, +V,)/(w+1), (A17)
rue:
A(r+1):  CKOPOCTbH IIOTOKA, OKMJaeMasi B CIEAYIOLIEM BPEMECHHOM MIEpUOJe HHTETPUPOBAHNS,
At 1 CKOPOCTH OTOKa JJIsl TEKYIIEero (MCTEKIIEro) BpeMEeHH HHTETPUPOBaHHS,
Vi ! KOJIMYECTBO CUI'HAJIOB, ONPENEICHHOE B TEKYLLIEM BPEMEHH HHTETPUPOBAHNS,

W: BecoBO# Kod(duIMEeHT, Ompenenstoniii BpeMsi OTKJIMKAa MPOUEAYpPhl aJarTaiuH,
BEIOMpaeMbIil 00BIYHO B muana3one 5 <w < 20.

Jnist Havaa pacyera ¢ momolubto ypaBHeHus (A17) Tpebyercs HauanbHOE 3HaYEHUE Ao, KOTOPOE, KaK MPaBUJIO,
3apaHee He u3BecTHO. LlenecooOpa3Ho BEIOpaTh MaKCUMAaJIbHOE M3 BCEX OXKMIAEMBIX 3HAYEHUI B Mpenenax
3aJJaHHOT'0 YaCTOTHOI'O THana3oHa, KOTOPOE COOTBETCTBYET Xy/IIEMY CIIydaro.

A5.2  PaguoxaHaibl ¢ UMNYJIGCHBIMHU CHTHAJIAMHA

A5.2.1 TIpaBuJjo c6opa TaHHBIX U H3MEPEHHS 3aHATOCTH

I[J'IH HU3MCPCHHUA 3aHATOCTU CICAYCT, MUHHUMAJIBHO, OIPEACIUTL YUCIIO Jo BLI60pOK 3aHATOTO0 COCTOSAHHA
KaHaJIa UIA KaKA0Tr0 BpEMEHU UHTCTPUPOBAHUS.

J11151 KaHAJIOB C UMITYJIbCHBIMU CUTHAJIAMY TIPH TIOMOIITH pacyeTa (A7) MOXKHO TIOTyYUTh OObEKTHUBHBIE PE3YITbTAThI
M3MEpEeHMsI 3aHSITOCTH, HO TPH 3TOM TpeOyeTcs ropaszfo Oosbllee KOIWYECTBO BBIOOPOK Ml JOCTHIKEHHUS
JIOBEPUTEITLHOTO YPOBHS Psoc My 0OIMyCTUMO# a0COOTHO# MOTPENTHOCTH N3MEPEHUS, Aso.

A5.2.2 OT60p uncia BLIOOPOK HA OCHOBAHUH 0KU/12€MOI'0 YPOBHSI 3aHATOCTH

[Tpu m3MepeHny 3aHATOCTH B KaHAIAX C IMITYIbCHBIMH CUTHAIAMH TPEeOyeMOe KOITMIECTBO BBIOOPOK, Jimin, MOKET
OBITh PACCUUTAHO CIIETYIOIINM 00Pa3oM:

2
X
Jimin =350 - (1 -S0) - -2, (A18)
Aso
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rue:
Jimin:  TpeOyemoe (MUHUMAIILHO HEOOXOMMOE) KOJTUUECTBO BEIOOPOK;
SO : oxwumaemas 3aHSITOCTb paJHOKaHala ¢ UMITyJIbCHBIMU CHT'HAJIAMH,
Xp.  TPOIIEHTHAs TOYKA HHTErpaia BeposTHOCTH (cM. ypaBHerHue (Al3));

Aso . MaKCUMaJIbHAsA JOIyCTHUMas abCcoroTHAS MOTrpeIIHOCTH H3MepeHHI71, COOTBCTCTBYIOLIAA
IMMOJIOBUHC JOBECPUTECIIBHOI'O HHTCPBAJIA.

[Ipu noBeputensHOM ypoBHE Psoc = 95% 1 MakcuManbHON TOMYCTUMOM abCOTFOTHOMN MOTPENTHOCTH N3MEPEHUS,
Aso = 0,5%, ypaBHeHue (A 18) MOKET OBITh BRIPRKEHO CIEAYIOIIAM 00pa3oM:

3, win =153664 - SO - (1—SO). (A15)

B ciydae nMITyIIbCHBIX CUTHAJIOB JIOCTOBEPHOCTH pacdeToB (A7) ompemensercss CaMuM 3Ha4YeHHeM 3aHATOCTH U
MPAKTUYECKH HE 3aBHCHUT OT HECTAOMIBHOCTH PACIIONOKEHHS BHIOOPOK BIONBL OCH BpeMeHH. Vcromb3oBaHue
ypaBaeHust (A19) mis panoKaHaJIOB ¢ pa3IMIHBIMI 3HAUYSHUSIMH 3aHATOCTH TI0Ka3aHO B Tabmmiie A2.

TABJIMLIA A2

KosanvecTBo BHIGOPOK /ISl KAHAJA ¢ UMITYJIbCHBIMHM CUTHAJIAMH, TPedyeMoe 151 J0CTHKEeHU S
JAOMyCTUMOM a0COIIOTHOI MOTPEIIHOCTH U3MePEeHHUsI 3aHATOCTH, Aso, He TpeBbImaromei +0,5%,
NpH J0BepUTEILHOM ypoBHE Psoc = 95%

MaxkcuMaJIbHBIH J0NYCTUMbIH HHTEPBAJ MEKIY
3aHaTOCTH pagMoOKaHaja, | Tpedyemoe KOJIHYECTBO NOBTOPHBLIMH H3MepeHHsIMH, TR
SO BBIOOPOK, (mc)
(%) Ji
npu Ti1 =5 MuH npu T =15 mun
5 7 300 41,1 123,2
10 13 830 21,7 65,0
20 24 586 12,2 36,6
35 34 960 8,6 25,7
50 38416 7,8 23,4

MMPUMEYAHUE. — TpeGyemoe Konn4ecTBO BEIOOPOK [UIsl KaHana ¢ 3aHATocThio SO* > 50% coBnagaeT ¢ KOJIN4YeCTBOM
BEIOOpOK TipH 3aHsTocTH SO = 1 — SO*. JIpyrumu ciioBamu, sl JOCTIDKEHHUS CTATUCTHYSCKH JOCTOBEPHBIX H3MEPCHUH,
HarpuMmep, B KaHaie ¢ 3aHATocTbio 80% HeoOxommmo BbIOpaTh 3HaueHMe Ji = 24 586, kak W B ciydae 3aHATOCTH
SO =1-0,80 = 20%.

JUs1st OSTyYIeHMs MPAKTUIECKUX PEKOMEH/IAIN# M0 To00pY KOJMYECTBA BEIOOPOK MOJIC3HO MPOAHATU3UPOBATH
paziuuusi B COOTHOMICHHSIX Ji min (SO), BbI3bIBaEMbIE OTPaHHYCHUSMHE BETMYUHBI IOMYCTHMOMN a0COITFOTHO# (Aso)
Y OTHOCHTENBHOM (8s0) MOTPEIIHOCTEH OLICHKH.

B tabmune 2 Pexomenmanmun MCD-R SM.1880-1 [AS5] (kotopast mst ynoOCTBa BOCHIPOU3BEICHA HIKE Kak
Tabsmia A3) IpUBEIEHBI PE3YJIBTATHI PACUETOB KOJHMUYECTBA BEIOOPOK, TPEOYEMOTO [T JOCTHKEHHS BETHINHBI
oTHOcuTeNbHOU morpenrHoctr 10% wumu abconrotHOM morpentHocty 1%, B 3aBUCHMOCTH OT YPOBHS 3aHITOCTH
KaHaJa.

Kax BugHO 13 Tabmuipl, ¢pukcupoBanHoe (10%) orpaHnveHne BETMYMHBI OTHOCHTEIBHOM MOTPEITHOCTH ISt
HHM3KOM 3aHsATOCTH (MeHee 5%) NMpHBEIeT K 3HAUYUTEIBHOMY YBEIHMUYCHHIO TPEOYEeMOro KOJIMYECTBa BBIOOPOK
BCJIC/ICTBHE MaJIOH pe3yJIbTHPYIOILEH aOCOMOTHON OrpetHoCTH. B To ke Bpemsi, o0ecrieueHre COrocTaBUMOro
YPOBHSI TOYHOCTH JUisi BhICOKOH (Oonee 30%) 3ansTocT TpeOyeT JnIh HEOOJBIIOTO KOJIMYECTBA BBHIOOPOK.
Hanporus, pukcuposannoe (1%) orpanudeHre BeJIUIHHbI A0COTIOTHON MTOTPEITHOCTH MPHBE/IET K YBEIUUCHHUIO
TpeOyeMoro KOJIM4IeCTBa BRIOOPOK JUist BRICOKOMH (Oomee 20%) 3aHSTOCTH BCIICACTBUE MAIOH PEe3yIbTUPYIOICH
OTHOCHTEIILHOM MOTPEeITHOCTH. B T0 jxe Bpemsi, obecrieueHre Takoro ypoBHs TOYHOCTH JJIsl 3HAYSHHUH 3aHATOCTH
MeHee 3% TpeOyer JuIlb HEOOJIBIIOr0 KOJIUIECTBA BEIOOPOK.
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Bo3MOXHBIM penieHueM, KOTOpOe MO3BOJIUT CBECTU K MUHHMYMY TpeOyeMoe KOJIMYECTBO BHEIOOPOK BO BCEM
JMana3oHe 3HAYCHHWH 3aHATOCTH, SBISETCS OICHKA, MPHYEM JUIsi BBICOKOH 3aHITOCTH OOBIYHBIM 00pa3zoMm
OTPaHUYMBACTCS JIOMYCTHMAsi OTHOCHTENbHAS IOTPEIIHOCTh, & JUIi MAallod 3aHSATOCTH OIPaHWYHBACTCS
JOMyCTUMast abCoIIOTHAs morpenHocTs [A.6]. B ciydae mepexoa OT OJHOTO THIA OTPAHHYCHUS K APYTOMY
NPy ypOBHE 3aHATOCTH, cocTaBisiomieM 10%, TpeOyemMoe KONMUYECTBO BBHIOOPOK OyIEeT OMpenensThes
3HAUCHUSMH, BBIJICTICHHBIMHE XXHPHBIM MIpH{TOM B Tabnuiie A3, 4TO MPUEMIIEMO C TPAKTUYECKOI TOUKHU 3pEHHS.

TABJIMLIA A3

KonnuyecTBo BBIOOPOK, TPedyeMoe JJIsl AOCTHAKEHUS] MAKCUMAIbHOI OTHOCHTEIbHOM MOTPEIIHOCTH
050=10% nau adconwTHOU norpemHocT Aso =1% npu 1oBepuTesibHOM ypoBHe Psoc = 95%

TpeOyemasi OTHOCHTEJIbHASI IOTPEIIHOCTb Tpebyemas aGcoJIIOTHAS OTPEUTHOCTH
dso = 10% Aso = 1%
3aHﬂT0((‘,;'/::)KaHa‘Ha Pegy:eb‘:"“‘f::;maﬂ Tpebyemoe unc:to Pe3y;1;r;qu}l{(;maﬂ Tpebyemoe uncio
2600 THOI He3aBHCHMBIX OTHOCHTEBHOI He3aBHCHUMBIX
norpeurHoctu (%0) BEIOOpOK norpeunocru (%0) BEIOOpOK
1 0,1 38 047 100,0 380
2 0,2 18 832 50,0 753
3 0,3 12 426 33,3 1118
4 0,4 9224 25,0 1476
5 0,5 7302 20,0 1826
10 1,0 3461 10,0 3461
15 15 2117 6,7 4900
20 2,0 1535 50 6 149
30 3,0 849 3,3 8071
40 4,0 573 2,5 9224
50 5,0 381 2,0 9 608
60 6,0 253 1,7 9224
70 7,0 162 1,4 8071
80 8,0 96 13 6 149
90 9,0 43 1,1 3459

[Tpy TakoM IMOJXO/E BEIMYMHA OTHOCHUTENIBHOW ITOTPEITHOCTH OLEHKH BO3pAcTaeT MpH HHU3KOW 3aHSATOCTH,
OJTHAKO C MPAKTHYECKOH TOYKH 3PEHHUS 3TO MOXKET OBITh MPUEMIIEMBIM B CHITY MaJIOi aOCOIIIOTHOM MOTPEITHOCTH
olleHKH. TakuM 00pa3oM, B Cllydae €Cid 3aHSATOCTh cocTaBisieT 2%, TpaHUIbl JOBEPUTEILHOTO MHTEpBaja
coctaBst 1% u 3%, 9TO COOTBETCTBYET OTHOCHUTENHHOM morperHocTy orieHkn 50% u xapakTepu3yer BechbMa
HHM3KYIO 3aHATOCTh KaHaja. B 3TOM cirydae BEpOSTHO HE CTOUT TPATUTh JIONOJHHUTEIbHBIC BBIYUCIHTEIbHBIC
pecypebl, ISl TOTO YTOOBI HOATBEPANTH STOT OUEBHIHBIH (DAKT, TOTYYUB TOTIOTHUTEIBHYIO TOYHOCTbD, BEIMYMHA
KOTOpOH He MPEBBICUT HECKOJIBKHUX JAECATHIX MPOLIECHTA.

3HaueHne TpeOyeMoro KOJIMYeCTBa BHIOOPOK, KOTOPOE BBIAEIEHO >KUPHBIM HIpudTOoM B Tabmune A3, MOKHO
OO0BSICHUTH cremytommM obpasoM. [Ipu omenke xananma mo 1000 BEIOOPOK B OTCYTCTBHE MpEABAPUTEILHON
HH(pOpMAIIMK O €ro 3aHATOCTH TOYHOCTh M3MEPEHHH IpU 3HAUCHHUSX 3aHATOCTH Topsaka 27% u 3% Oyner
MPUMEPHO TaKOH, KOTOpas mokas3aHa B Tadbnuue A3, TO eCTb OTHOCUTEIbHAS IOIPEITHOCTE COCTABUT IIPUMEPHO
10% nipu 3ansiTocTH 27%, a aOCOMIOTHAS IOTPENTHOCTH COCTaBUT NpuMepHo 1% mipu 3anasToctn 3%. 3HaveHus
3aHATOCTH OoJtee 27% OymyT U3MEPATHCS C OTHOCUTENILHOM MmorpeiiHocThio MeHee 10%, a 3HaueHHs 3aHATOCTH
Menee 3% OyayT u3MepsThCs ¢ aOCONIOTHOM morpemHocteio MeHee 1%. [lns pamuokaHanoB, 3HaYCHUS
3aHATOCTH KOTOPBIX COCTaBISIOT OT 3% 10 27%, OTHOCHTENIbHASA MOTPELIHOCTh M3MEPEHHUH COCTAaBUT Oonee
10%, a abcotoTHAas MOrperHoCcTL — 0ojie 1%.
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Takum 06pa30M, OPpUHATUC METOJa OLICHKHU Ka4CCTBa H3M€pCHHﬁ 3aHATOCTHU CIICKTPaA IMPU HU3KHUX 3HAYCHUAX
3aHATOCTH HA OCHOBC HOHYCTHMOﬁ a0COIIOTHOU IMOTPEUIHOCTU O3HAYAET IMIPUHATUE BEPOATHOCTU YBCIIMYCHUA
OTHOCHTEILHOU IOrp€IIrHOCTU I/I3MepeHI/II71 P HU3KUX 3HAYCHUAX 3aHATOCTHU NPU YCJIOBHUU, YTO 3HAYCHUA
a0CONIOTHOM MOrp€HOCTU OCTAHYTCA MaJIbIMU.

A5.3  OT00p uncia BLIOOPOK B OTCYTCTBHE NPeABAPUTEILHOI HH(pOPMau 00 YPOBHE 3aHATOCTH

AHanu3upysi TOKa3aHHbIe B TaOiuue A3 3aBUCHMOCTH MEXIY TpeOyeMbIM KOJIMYECTBOM BBIOOPDOK M
3aHITOCTBIO KaHaua, JIETKO 3aMETHUTh, YTO B BBIICIICHHBIX KUPHBIM MIPH(TOM 3HAaUCHHUSX HAHOOJIee BHICOKOS
(3461) cootserctByet 3ansTocTd B 10%. DTO 03HAa4aeT, YTO, KOTAa BBHIOPAHO OOJIBINCE YKCIIO, HAIIPHMED
3600 BBIOOPOK (YTO COOTBETCTBYET YAacTOTE BBHIOOPKH YETHIPE pa3a B CEKYHIY B TeueHHE 15 MHUHYT), OHO
MOET HMCIOJIb30BAaThCS B KAYECTBE CIMHOTO YHHBEPCAILHOIO KOJMYECTBA BHIOOPOK JJISl BCETO JHana3oHa
3HaveHui 3anaTocTy: ot 1% (u Hwke) o 100%.

[MorpemHocTs U3MEpEHHUS, CIIEI0BATENHHO, COCTaBUT MeHee 10% OTHOCHUTEIBHON MOTPENTHOCTH JIIS KAHAJIOB,
3HAYEHUS 3aHATOCTH KOTOphIX mpeBbimaioT 10%, u meHee 1% aOCONMIOTHOW MOTPENIHOCTH JUIS KaHAJIOB,
3Ha4YeHHsT 3aHATOCTH KOTOphix MmeHee 10%. VYwmenbmenue 3ansroctd (otHocutenpHo 10%) Oymer
CONPOBOXKIATHCS YMEHBIIICHHEM a0COMFOTHON MOTPEITHOCTH OIICHKH, & YBEITMUCHUE 3aHITOCTH (OTHOCUTEIIBHO
10%) OymeT CONpPOBOXKIATHCS YMEHBIIICHUEM OTHOCUTEIBHOW MOTpemHOCTH. KOHKpETHBIE BBIYMCIICHHBIC
3HAUCHUS PEe3yNBTHPYIOIIEH MOrPEITHOCTH BhIJICTICHBI )KUPHBIM HIPH(TOM B J1eBO yacTu Tabnuipl Ad.

TABJIMLIA A4

IorpemnocTu u3MepeHUs 3aHATOCTH, COOTBETCTBYIOIIHE TOBEPUTEILHOMY YPOBHIO 9590,
KOTI'/Ia OIleHKA 3aHSATOCTH BHINOJIHsAETCS HA ocHoBaHUM TOYHO 3600 u 1800 BHLIOOPOK JaHHBIX

Koanuectso BbIOOpOK: 3 600 KoanuectBo Bridopok: 1 800
3ansiTocthb (%0) PesyabTupyromas PesyabTupylromas PesyabTHpylomas PesyabTupylomas
al0cosloTHAs OTHOCHUTeJIbHASA a0cosII0THAsA OTHOCHMTeJIbHAS

norpemHocTsb (%) norpemHocTsb (%) norpemHocTs (%) norpemHoctsb (%)
1 0,33 32,5 0,46 46,0
2 0,46 22,9 0,65 32,3
3 0,56 18,6 0,79 26,3
4 0,64 16,0 0,91 22,6
5 0,71 14,2 1,01 20,1
10 0,98 9,8 1,39 13,9
15 1,17 7,8 1,65 11,0
20 1,31 6,5 1,85 9,2
30 1,50 50 2,12 7,1
40 1,60 4,0 2,26 57
50 1,63 3,3 2,31 4,6
60 1,60 2,7 2,26 3,8
70 1,50 2,1 2,12 3,0
80 1,31 1,6 1,85 2,3
90 0,98 11 1,39 15

B GonbIMHCTBE ClydaeB B KauecTBE €JMHOIO YHUBEPCAILHOTO YMCIa BO3MOXKHO HUCIIONb30BaTh MOJIOBHHY, TO
ecth 1800 BBIOOPOK, YTO COOTBETCTBYET YACTOTE BEIOOPKH JIBa pasa B CEKyHIy B TeueHHe 15 MUHYT, U TakuM
00pa3oM o0ecneynTh BOZMOXXHOCTh MCIIOIBb30BaHUs MEHee ObICTpoeiicTByommero obopyaoBanus. PacuetHsie
3HaYeHUs pe3yibTupytoiei morpemHocTr A1 1800 BEIOOPOK MOKa3aHbI B IIPaBOi YyacTu Taduibl Ad.
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B cnydae ucnons3oBanus 1800 BeiOopok BMecTo 3600 BEIOOPOK 3HAUCHHMS U aOCOMIOTHOM, U OTHOCUTEILHON

MOTPENTHOCTH OLEHKH YBEIMIUBAIOTCS ¢ KOAPPHUINEHTOM J2~141. B ciryyae 10% 3aHSTOCTH OTHOCUTENBHAS
norpemHocts yBermauBaercs ¢ 10% mo 14%. Onnako B cirydae 1800 BEIOOPOK COOTBETCTBYIOIIUE 3HAUCHUS
a0COITFOTHOI OTPEITHOCTH COXPAHSAIOTCSI OTHOCUTEIIFHO HEOOIBIIMMH M OTJIMYAIOTCS OT 3HAUCHUH /TS CITydast
3600 BbIOOpOK BCero Ha AecAThIe JOJNM MPOLIEHTA, YTO MPUEMIIEMO B MPAaKTUUECKOM acrekTte. Kpome Toro,
pucyHok 1 B Pexomenmammu MCD-R SM.1880-1 [A.5] mokaspiBaeT, 4TO 3HAYCHUS PE3YJIbTHPYIOLICH
oTHOCHUTENbHOH norperrHocTy pyu 1800 BrIOOpKax He MOMAAAroOT B 3alPEICHHYIO 00JIacTh, YTO MOATBEPKIACT
UX MTPUEMIIEMOCTb.

CremoBaTeNibHO, B OTCYTCTBHE alPHOPHBIX JIAHHBIX 00 YPOBHE 3aHATOCTH AHATU3UPYEMOTO pajroKaHaia
PEKOMEH/TyeTCsI TPOBOANUTH IEPBUYHYIO OIICHKY 3aHATOCTH HAa OCHOBE YHUBEPCAIBHOTO KOJIMUECTBA BHIOOPOK,
to ecth 3600 (nnm 1800 BBIOOPOK B Ciydae HU3KOCKOPOCTHOTO 00OpPYIOBaHUS PaTUOKOHTPOJIsE). B ciydae
HEOOXOMMOCTH TIPOBECTH OOJIee TOUHBIC U3MEPEHHS CIICIYET M3MCHUTEL KOJMYECTBO BHIOOPOK HA OCHOBAHWUHU
noiydeHHoro 3HaueHuss SO v peKOMEeHJaINi, TPUBEJCHHBIX B . A5.2.2, 1 TOBTOPUTH pacuer.

Kak oTmedanoch BbIllle, 3HAYCHUS, TPHBEACHHbIC B Tabimie A4, COOTBETCTBYIOT HM3MEPECHHUIO 3aHSITOCTH
KaHAJIOB C UMIYJIbCHBIMU CUTHAJIAMU. J[J1s1 KaHAJIOB ¢ TPOTSHKCHHBIMU CUTHAJIAMH a0COJTIOTHAS TIOTPEITHOCTh
OLICHKH 00OpaTHO MPOIIOPIHMOHAIIEHA KOJINYECTBY 00pabOTaHHBIX BRIOOPOK M, KaK BUIHO Ha pUCYHKE A3, MOXKET
OBITh CYIIIECTBEHHO MEHBIIIe. ECITM N3BECTHO, YTO TAKKE CUTHAITBI HAOIOIAI0TCS B KaHAJIE, KOTHUECTBO BEIOOPOK
MOKeT ObITh cokpaieHo g0 600, kak BuaHO 1O JaHHBIM TaOiuubel AS. B 3T0#l Tabnwmile mpeacTaBiCHBI
pacueTHbIC 3HAYCHUS OTHOCHUTEIILHOW M aOCOJFOTHOW IMOTPEIIHOCTH B 3aBHCUMOCTH OT 3aHSATOCTH KaHajla U
otHomIeHus Ts / Ti, T/Ie Ts — [UTMTENBHOCTDh KaKI0r0 MPOTSDKCHHOTO CHTHAMA, a T — BpeMs HHTEIPUPOBAHHSI.
B Mopmenn, KoTopas WCHONB30Banach JJIsl COCTABICHWS OSTOH TAaONWIBI, TPOTSDKCHHBIE —CUTHAJIBI
paccMaTpUBAIUCH KaK MUMEIONIHME PaBHYIO JUIUTEIBHOCTh 110 BpeMeHH. Ha ocHoBaHuM Tabmuiel AS BHIIHO, YTO
MOTPEIIHOCTH W3MEPEHMS 3HAYMTEIBHO YMCHBIIAIOTCA MpPU YBEJIUUCHHUH OTHOCHTEILHOW JTUTCIBHOCTH
MPOTSHKEHHBIX CUTHAJIOB.

TABJIMLIA A5

IMorpemrHocTs, COOTBETCTBYIOLIAS I0BEPUTEILHOMY YPOBHIO 95%0, MOTy4eHHOMY NPH OLEHKE
3aHSAITOCTH KAaHAJIA ¢ MPOTS:KeHHBIMH CUTHAJIAMH, JVINTEILHOCTH KOTOPBIX He MeHee
3a/IaHHOT0 3HAYeHHUsI OTHOIEeHus Ts/ T) 1iist 600 BLIGOPOK JaHHBIX

7s/ T1=0,0025 7/ T1=0,01
3ansATOCTH KaHATA Pe3yabTupylomas Pe3yabTupylomas Pe3yabTupylomas PesyabTupylomas
(%) adcoJiloTHasA OTHOCHTeJbHas a0coJiloTHas OTHOCHTeJIbHAsA
norpeuHocTs (%0) norpemHocts (%0) norpemHocts (%0) norpemHocts (%0)
1 0,34 33,64 0,17 16,82
2 0,48 23,79 0,24 11,89
3 0,58 19,42 0,29 9,71
4 0,67 16,82 0,34 8,41
5 0,75 15,04 0,38 7,52
10 1,06 10,64 0,53 5,32
15 1,30 8,69 0,65 4,34
20 1,50 7,52 0,75 3,76
30 1,84 6,14 0,92 3,07
40 2,13 5,32 1,06 2,66
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TABJINIIA A5 (oxonuanue)
7s/ T1=0,0025 T/ Ti=0,01
3a“ﬂT0coT" KaHaza | pesypprupylomas | Pesyastupyiomas | PesyasTupylomas | Pesyabrupyromas
(%) afcosroTHast OTHOCHTEJIbHAasI afcosroTHast OTHOCHTEJbHAsI
norpemHocts (%) | morpemHocts (%) | morpemHocts (%) | morpemHocTb (%0)
50 2,38 4,76 1,19 2,38
60 2,61 4,34 1,30 2,17
70 2,81 4,02 1,41 2,01
80 3,01 3,76 1,50 1,88
90 3,19 3,55 1,60 1,77
PUCYHOK A3

AGCOTIOTHAS MOTPELIHOCTDH A 5O OLEHKH 3aHSITOCTH CIIEKTPA ¢ 10BepUTEIbLHBIM YpoBHeM 95% B ciiyuae
1800 BHIGOPOK /151 UMITYJIBCHBIX CUTHAJIaX B KaHaue (1), uau B cay4qae 500 (2), 250 (3), 100 (4) 160 30 (5)
JJISl MPOTSIZKEHHBIX CUTHAJIOB B KAHAJIe B TeYeHHe BPeMeHU NHTErPUPOBAHUS

A, %

2.4

2.

1.6

0O 10 20 30 40 50 60 70 80 90 SO0%

A5.4 Bausinue YMEHBIICHHOT0 KOJINYIECTBA BLIﬁOpOK Ha }IOBepHTeJ’lBHLIﬁ YPOBCHLb M NOIPEeIIHOCTD

H3MEpPEHUs 3aHATOCTH

YMeHbIIIeHne KOJIMYecTBa BBHIOOPOK, Ji, B K pa3, 0 CpaBHEHUIO C PEKOMEHIyeMbIM B TaOmmmax Al1-A3,
MPUBOJUT K CHW)KCHUIO HAJCKHOCTU WJIM K YBEIMYCHHIO JIOBEPUTEIILHOTO HMHTEpPBaja MPOIOPIHOHAIBHO
ko3¢ purmenty K.

[IpenmonoxxuM, K mpuMepy, 4TO HaM HEOOXOIUMO M3MEPUTh 3aHATOCTh PaJMOKaHaNIa TIPH CKOPOCTH MOTOKA
CUTHAJIOB, HE MpeBbIIaiei 50 curHagoB 3a BpeMeHHOH nepuo| MHTerpupoBanus. M3 mociemanero cTosona
TabnuIbl Al BUIHO, YTO B JAHHOM CITydae PEKOMEH0BAaHHOE YMCIIO BHIOOPOK COCTOSTHHI KaHAIOB COCTABIISIET
1572. CornacHO JaHHOW PEKOMEHIAIMH PAcUeTHOE 3HAYCHHE 3aHATOCTH (A7) OTKIOHHMTCS OT MCTHHHOTO
3HaueHus He Oosee yeM Ha Aso = 0,5% mpu goBepurenbHOM ypoBHE Psoc = 95%. C npyroii CTOpOHBI, eciu
Teneph MPEANOJOKUTh, YTO cUcTeMa (AaKTHIECKH CIIOCOOHA OCYIECTBIISITh BCEro 393 BRIOOPKH COCTOSHUI
KaHaja 3a BpeMsI UHTETPUPOBAHNS, TO €CTh B YETHIPE pa3a MEHbILIE PEKOMEHIyEMOT 0 KOJIMUYECTBA, TO CPEIHEES
3HAYEHHUE 3aHATOCTH OyIeT, KaKk M paHee, H3MEPEHO C JOCTATOUYHOW TOYHOCTHIO, OJHAKO JHANa30H, BHYTPH
KOTOpOTO MCTUHHOE 3HAUEHHNE 3aHATOCTH ONPEAEIAETCS C JOBEPUTEIHHBIM ypoBHEM 95%, yBenmunBaeTcs B
4eThIpe pasa 10 £2% pe3ynbraTa H3MEPEHHS.

VY MEeHbBIIEHHOE KOJIMYECTBO BHIOOPOK, Ji, MOXKET Takke HaOII0AaThCs B TOM ClIydae, €Ciii cOOp JaHHBIX JUIs
pacueTa 3aHATOCTH IPEXIEBPEMEHHO IIpeKpaniaeTcs. B Takux ciayuasx pacuer 3aHATOCTH 110 hopmyiie (A7)
MO-NIPEKHEMY J1a€T OGBGKTI/IBHBIG PE3YIbTATHI, HO JIOBepHTeHBHBIﬁ YPOBECHD PEIYJILTATOB YMCHBIIACTCA, KaK
U B IpUMeEpE, MPUBEICHHOM BBIIIIE.
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