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Ipenncnosue

Pomp CexTopa pagmocBs3W 3aKNFOYaeTCs B OOCCIIEYCHHWH PANHMOHAIBHOTO, CIIPaBEIMBOTO, A(PQEKTHBHOTO U
9KOHOMUYHOTO HCHOJIb30BaHUS PaAHOYacTOTHOTO CIIEKTpa BCEMH CIy)KOaMH paIHOCBsI3H, BKIIOYAs CIyTHUKOBBIC
CIIy)KOBI, W TPOBEACHHM B HEOTPAaHMYCHHOM YaCTOTHOM JHWAlla30HE MCCICIOBaHMI, Ha OCHOBAaHHHM KOTOPBIX
npuHUMAaroTcs PexomeHnanuy.

BcemupHBIE W permoHanbHBIC KOH(EPEHIMH paAMOCBA3M W accaMOlen pPaguoCBA3M IPH  MOJJIEPXKKE
HCCIIEe0BATEIbCKUX KOMUCCHI BBIITOJHSAIOT PErJIaMEHTapHYIO U MOJUTHYECKY10 pyHKIMK CeKTopa paaroCBs3H.

[HosmTHKa B 00;1aCTH NIPaB HHTEJIeKTYaabHOH cobcTBeHHOCTH (ITNC)

ITonutuka MCD-R B o6mactu IIMC wu3maraercs B oOmieii matentHoii monutuke MCO-T/MCO-R/MCO/MDOK,
ynomuHaemoit B [Ipumoxkenmm 1 x Pesomonmm MC3-R 1. ®@opmbl, KOTOpble BiaAeibllaM MATEHTOB CIEIyeT
HCIONIb30BaTh IS IMPEACTABICHUS MATEHTHBIX 3asBICHUM M JeKiapaluil O JHIEH3UPOBAHUH, MPEACTABICHBI IO
azapecy: http://www.itu.int/ITU-R/go/patents/en, rae Takxke comepkarcs PyKOBOJsIIME NPUHLMUIBI 110 BBITOJHEHUIO
o6met nmarenTHO# monutuk MCO-T/MCO-R/MCO/MOK u 6a3a qaHHBIX naTeHTHOH HHpopMannn MCD-R.

Cepun Pexomenganuii MCI-R

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

Cepus Ha3zpanue

BO CrnyTHHKOBOE paJliOBeLIaHUE

BR 3amuch U1 IpON3BOJICTBA, ApXUBUPOBAHUS U BOCIIPOU3BEICHHUS; TUICHKHU JUIS TEICBUACHUS
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BT PammoBemarensHas ciayx0a (TeIeBU3NOHHASN)
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SF CoBMecTHOE UCTIOJIB30BaHUE YaCTOT M KOOPAWHAIIMA MEXTy CHCTeMaMH (PUKCHPOBAaHHOM
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SNG CryTHHKOBBII cO0p HOBOCTEH
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PEKOMEHJIALIUSI MCD-R SM.1268-3

MeToa u3mMepeHuss MAKCMMAJILHOM eBHAIUU YaCTOThI U3JIyYeHU
YM-pagnoBeliaHisl HA CTAHUUAX PAAUOKOHTPOJISA

(1997-1999-2011-2014)

Cdepa npumeHeHust

B nacrosmieit PekoMeHmanuu omucaHbl METOJIBI U3MEPEHMs JACBUAIMKM U MYJBTUIUICKCHONM MOIIHOCTH
crannuii YM-paaroBenianus B X0/ 00OBIYHON POTpaMMbl PA0OTHI M MPOBEPSETCS COOTBETCTBUE YCIOBUSM,
KOTOpBIE TIPEIOIAraloTCs COTIIACHO MpOoIlelypaM IIIaHUPOBAHMS PaJHOBEIIATENbHBIX CETEH.

KuroueBble ci10Ba

YUM-paauoBenianue, JeBUAIMs YaCTOThl, MOIIHOCTh MOIYJSLMH, U3MEPEHUE, PaJUOKOHTPOJb, MOIIHOCTh
MOIYJISILUA

CootBercrByomue Pekomenaaunu, Oruerst MCD
Pexomenmanms MCO-R BS.412.

[NPUMEYAHUE. — B kaxmoMm ciydae clieyeT HCIOIb30BaTh IOCIEIHEEe IO BpPEMEHU H3/aHHE JCHCTBYIOIINX
Pexomennanmuun/Otuera.

Accambies paauocssazu MCD,

yuumeoledas,

a) 4To IUIAHUPYEMBIE rmapameTpsl cereit UM-paavoBenianus MIPEICTaBIICHBI B
Pexomennmanuu MCO-R BS.412;

b) YTO 3allUTHBIE OTHOIICHWS U1 IUTAHWPOBAaHWS YacTOT pPaJMOBENIATENIbHBIX TePeIaTIYNKOB
OCHOBaHbl Ha MaKCHMAJIbHOM JeBHalMM 4acToThl B pasmepe +75 k[ (wam +50 k') ¥ MakcHMalbHOM
MOIIIHOCTHA MOJIyJTUPYIOIIETO CUTHAJA, HE MPEBHIMAIONICH MOITHOCTE CHHYCOHUJAIBHOTO CHT'HAlA, KOTOPBIHA
MIPUBOJIUT K JIEBUAINH YacTOTHI B pasmepe +19 kI,

C) YTO pa3iM4yHbIE PaJuOBELIaTeNbHBIEC MepeJadyn NMPEBBIIIAI0T MAKCHUMAJIbHYIO JIEBHUAIMIO YaCTOTHI
W/WIIK MOUIIHOCTh MOAYJISILUM BCJIEJICTBHE PAa3HBIX THUIIOB MPOTPaMM, JIOMOIHHUTEIbHBIX KOMIIOHEHTOB
CIIOKHOTO cHrHaia (Harmpumep, cucteMa nepeaadn qaHueix no paano (RDS)) u cxarust 3ByKa;

d) YTO TpeOyeTCsl OTPaHHYUTHh MUKOBYHO JEBHAIMIO YaCTOTHI M MOIIHOCTH MOJYJSIMM B CBSI3U C
B3aMMHOH 3aIUTON IUIAHUPOBAHUS PAJMOBEIAHNUS U BO3MYIIHOW paJiOHABUTAIMOHHON CIIYy>KObI B IOJIOCE
yacToT Bblle 108 MI'11;

e) YUTO paAUOKOHTPOJb paguOBCIIATCIbHBIX H3J'Iy‘IeHPIﬁ H€O6X0):[I/IM JJIsd TOro, YTOOBI Ipu nepeaavax
HE IIPEBBIIIATIMCh MAKCUMaJIbHAs ACBUALMS YaCTOThl U MAaKCUMaJIbHasi MOITHOCTb MOJYJISAIINH,

f) YTO HEOOXOAMMBI O0IIUe MPOLEAYPhl U3MEPEHUH, ¢ TeM YTOOBI JOCTHYb B3aWMHOTO IMPHU3HAHHS
pe3yiIbTaTOB M3MEPEHUN 3aMHTEPECOBAHHBIMU CTOPOHAMH, HANpPUMEp CHELHATUCTAMHU IO YIPaBICHUIO
HCIIOJTIH30BAHUEM HaCTOT, CITy’)KOaMH PaIMOKOHTPOJIS ¥ paIHOBENIATSILHBEIMI OPTraHU3aIIsIMUY,

g) YTO KOJIUYCCTBO PaJUOBCIIATCIIBHBIX CTaHIII/Iﬁ, HCIIOJIB3YIOIIUX AOMOJIHHUTEIBHBIC CUTHAJIBI, TAKHUE
Kak curHaiasl RDS u cursamsl BLICOKOCKOpOCTHOﬁ nepeaaynu AJaHHbIX, BO3pACTACT, U 3TH CUCTCMbI OYCHbL
YYBCTBUTCIIBHLBI K TIOMEXAaM, CO3/1aBA€MbIM COCCIHUMU KaHAJIaMH,

npusHaeas,

a) YTO METOJI, ONMCaHHbIN B Ilpmmoskerun 1, SBISETCS MPOCTO MPOBEPKOH THIA "TONEeH-HE ToneH",
OCHOBaHHOW Ha CTIIEKTPaJIbHOI Macke, KOTOpasi He MOXET 3aMEHHUTh TOUHBIC H3MEPEHUS JICBUAIINU YaCTOTHI;

b) YTO METOJ, omnucaHHbld B [IpunoxeHun 1, HE MOXKET HMPUMEHATHCS K IMepeadyaM C MHKOBOU
nesuarueii B pazmepe 50 k['11 B CBSI3U ¢ T€M, UTO HE UIMEETCS COOTBETCTBYIOIICH CICKTPaIbHON MacKH;
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C) YTO METOJ, ONUCaHHBIN B IlpunoxeHun 2, TakKe MOXET MPUMEHSATHCS K IMepeadyaM C MUKOBOM
nesranuen B pazmepe S50 kI,

pekomeHoyem

1 HCITOJIB30BaTh METOJ, ONHUCAaHHEIN B [lpumokeHnn 1, B kKadecTBe KOHTPOJBHOU MPOBEPKH, UTOOBI
M0Ka3aTh, MPEBHIIIACT JIU JACBUAIIMS YaCTOTHI cTaHIIMKU YM-paauoBerianus yCTaHOBICHHBIC ITPEICTIbI;

2 UCIOJB30BaTh METOJI, ONMCaHHbI B [IpuinokeHun 2, korga TpeOYHOTCS 3HAYCHUS JICBHAIUU H
MOIITHOCTH MOJTYJISIITHH.

Ipunoxenue 1

MeTtoa, OCHOBAHHBIA HA MPOCTON CNEKTPAJIbHON MaCKe, IJIsl YKA3aHUA
NMpeBbIICHUS NMPeAeJIOB IeBHAIIMUA YACTOThI

1 IoTpedHocTH

JJist TaKoro M3MEPEHUs] MOTYT MPUMEHSIThCA JII000H aHaIM3aTop CHEeKTpa M JII000H MUCTIBITYEeMbli TPHEMHHIK
C BO3MOXHOCTSIMH aHAJIN3aTOpA.

2 CoequHeHUe MepeIaTINKA M AHATU3ATOPA CHEKTPa

C nmoMoIbp0 N3MEPUTEILHON aHTCHHBI.

3 YeaoBusi uamepenunit

— BO BpEMS TPEX OTCUETOB M3MEPEHUM, KAXKIBIA MPOJOJIKUTEIbHOCTBIO 110 5 MUHYT, OLIEHUBAEMBIH
NepeaTyuK CJlIeAyeT MOAYJIUPOBAaTh C MCIOJB30BAHMEM THUIIMYHOTO JJIsi 3TOr0 KOHKPETHOTO
MepeAaTuuKa MpOrpaMMHOro mMaTtepuana. MoryT MpOBOIUTHCA JOMOJHUTEIbHBIE U3MEPEHUS IS
obecrievueHus TOro, 9To0kI MPOTPaMMHBINA MaTeprall ObUT EHCTBUTEIHHO THITHYHBIM,

- HE JOJDKHBI MIPUCYTCTBOBATH UMITYJIbCHBIC ITIOMCXHU (HaanMep, IIOMEXH OT UICTOYHHKA Sa)KI/IFaHI/IH);

— 3HaueHHUE CUTHAJI/TIOMEeXa + IIyM JIOJDKHO cOoCcTaBIATh > 50 nb.

4 KoppeKkTHPOBKH aHAJIN3aTOPa CIEKTpa

AHanmM3aTop CreKTpa CiieayeT KOPPEKTUPOBATH CIICAYIOLIMM 00pa3oM:

— nenTpanbHas yacrora (CF) = fo (Hecymas yactora nepenaryuka);
- RBW 10 «I'11 (pusstp ITH);

— VBW 10 xI'1 (Buneopunstp);

- uaTepBan: 340 kI ;

- Bpemst pa3Beptku: 340 mc (1 mc/xI);

- PEXKHUM yACPKaHUSI MAaKCUMaJIbHOTO 3HAYCHUS;

- ocia0licHUE Ha BXOA€ 3aBUCHUT OT YPOBHA Ha BXOJE.

Hacrpoiiku ananmu3atopoB mporeccopa nudpoBbix curHaioB (DSP) Oynmyt pasmuuarbesi, HO JTOIDKHBI
o0ecreynBaTh paBHO3HAYHBIE PE3yIbTATHI.
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5 HNHcTpyk1us mo u3MepeHusiM
a) 3anuceiBaTh CUTHAI IIEpelaTyiKa B TeUeHHe eproa 6osee 5 MUHYT.
b) Habmronenne 3a aHAMM3aTOPOM M aKyCTHYECKHHA KOHTPOJIb HA MPHEMHHUKE CJIEIyeT HCIOIb30BaTh

KaK CpEJICTBO JJIsi 00ECIeYeHHsI TOTO, YTOOBI HE OIEHHBAINCH PE3yIbTaThl H3MEPEHHUH, KOTOpPhIE
OBLITM MCKaXXEHBI UMITYJIBCHOM moMexoit. [1o 3Toli ke mpuuruHe U3MEpEeHUE MMOBTOPSICTCS JBAXKIBI.

c) CoBMecTuTh rpaduueckoe H3MEPEHHE C MACKO#, KaK OMMCAHO B IyHKTE 7.

d) IleHTp OCH X MacKH IOJKEH COOTBETCTBOBATH IeHTpanbHoi yactote (fo).

e) CKOppEKTHPOBAaTh JTAJIOHHBIA YPOBEHb TaKMM 00pa3oM, YTOObI MaKCHMalbHas aMILIMTY/a
u3mepenust cocrasisina 0 ab.

f) OmnpenenuTsb, HaXOSATCS JIH Pe3yJIbTaThl HK3MEPEHUS B TIPeIeax MACKH.

6 Mpenenst

Ecmm xakoe-mubo #3 WM3MEpEHWH CHEKTpa BBIXOMUT 3a MpPENeNbl MACKH, CUHUTAeTCA, YTO JCBHAIHS
MIPHEMHUKA HE COOTBETCTBYET TPEOOBAHUSIM.

7 IlocTpoenue macku
a) KannbpoBka Macku 10JKHA COOTBETCTBOBATh HACTPOWKAM aHAIM3aTOpa.
b) LlenTp ocu X coBmeriieH c fo.
C) BepxHsist yacTh OCH Y COOTBETCTBYET dTasioHHOMY ypoBHIo 0 1b.
d) KoopanHatel coeIMHAIOTCS NPSMBIMH JTHHHAMU:
Ocb x Ocp y Ocp x Ocp y
(xI'm) (nb) (xI'm) (1b)
fo—74 0 fo+74 0
fo—107,5 -15 fo+107,5 -15
fo—124 -30 fo+124 -30
fo—152,5 —40 fo+152,5 -40

I'paduueckoe n3o6paskeHre TaONUIBI TOKA3aHO HAa pUCYHKE 1.
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MeToa u3amMepeHuss MAKCMMAJILHOM IeBHAIMU YACTOThI U3JIyYeHU
YM-paanoBeliaHUus HA CTAHIUAX PATUOKOHTPOJIS

1 O01Me mMoJI0KeHus

11 Omnpenenenus

Jlesuayus wacmomot.

B cirydac YacTOTHOMH MOAYJIAINU, OTKIIOHCHHUEC YaCTOThI OT YaCTOThI HCMO,Z[YHHpOBaHHOﬁ Hecyu_[ef/'l fo.

Menosennas oesuayus.

B ciyuae uwacToTHON Momyssinuu, MraoBeHHas neuarms Af(f) mpeacrtaBiser coOoii pasHHUIY MEKITy
MTHOBEHHBIM 3HaYEHUEM YacTOTHI B JIt0O0e 3a1aHHOE Bpems (t) W yacTOTON HEMOMYIMPOBAaHHOW HECYIIEH

(fo). MrHOBEHHOE 3HAYCHUE YACTOThI PABHO:

Tuxosas oesuayusi.

B clIydac YacTOTHOH MOAYJIAIUHA, TIMKOBAaA JACBUALIUA Af OpeaACTaBJISICT c000i1 a0COMOTHOE MAKCUMATILHOE
3HAQUYCHUC pa3HUIbl MCKIY YacTOTOM HeMOI[yanOBaHHOfI HCCYII_[ef/'I (fo) 1 MIHOBCHHBIM 3HAQUCHUCM

gacrorsl f(t).

f(t) = fo + AR(t).
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Cnooicnblil cueHan.

OTOT CHTHAN BKIIIOYAET BCIO CTEpEeOMH(POpPMANN0 (B TOM YHCJIC MAJIOTHBIN TOHAIBHBIA CHTHAT) U MOXET
TaKXe BKII0YATh pagnocurHain Tpaduka, curdan RDS u npyrue nomoiHUTEIbHbIC CUTHAIIBI.

Mowrocms mooynayuu (uzeecmuas maxice Kaxk MyIbmMUnieKCHAs MOUHOCMb)'
OTtHOcHTENbHAs MOIITHOCTb, YCpeAHeHHas 1o 60 ¢ MOIYIMPYIOIIEro CHUrHaja 1o cieAykomei popmyie:

morHocTs Moxymsamn = 10 log {(2/60 s) J(Af(t)/19 kHz)? dt} nbo.
0 0bo:

CpenHss MOITHOCTh CHUTHAJA, IKBUBAJIEHTHAS MOIIHOCTA CHHYCOHUJAIBHOTO CUTHAA, KOTOPBIH MPUBOANT K
MMKOBOM AeBualiuu B pasmepe +£19 xI'm.

1.2 Buenpenne

CymiecTBYIOT pa3jIMuHble IPUYMHBL, HAIPUMEP COKPALICHHWE BPEMEHH, HEOOXOAMMOTro Ul M3MEPEHUil, 1Mo
KOTOpPBIM TIPEJICTABISIETCS PasyMHBIM TPOBOJUTH M3MEpPEHHUs JAEBHALMM 4YacTOThl Ha MECTax, a He
HETIOCPEACTBEHHO Ha BBIXO/E MpHeMHHKA. i1 Toro yToObI N30erath MOrpelIHoCTH U3MEPEHH, TpeOyeTcs,
9TOOBI M3MEPSIeMbI CHUTHAI COOTBETCTBOBAJ XapaKTEPUCTHKAM, MEPEUHCICHHBIM HHMXKE, a TaKXKe YTOObI
U3MEpUTENbHOE 000PyI0BaHUE COOTBETCTBOBAJIO TPEOOBAHUSM, H3JI0KEHHBIM B ITyHKTE 3.

1.3 IIpenennbHble 3HAYECHHUS

3amuTHBIE OTHOIIEHUS, yKa3aHHble B Pekomenmanmu MC3-R BS.412 nns mimaHMpoBaHUS MEepelaTINKOB
UM 3BYKOBOrO pajJMOBEIIaHUs, PUMEHSIIOTCS MPH YCJIOBHH, YTO HE MPEBBIIIACTCS MMHUKOBAas JCBHAIMS B
pasmepe =75 k11 1 yTO CpeaHssT MOIITHOCTH MOIYJISIIIUY B JIIOOOM MHTEpBaie BpeMeHH B 60 C He MpEeBHITIaeT
CPEIHIOI0 MOITHOCTh MOJYIISAIMU OJHOTO CHHYCOMAANILHOTO CHTHANA, KOTOPHIA MPHUBOAWT K ITHKOBOH
nesuanyu B pazmepe £19 xI'm.

1.4 Bpems na0JoneHus

Crnenyer, 4roObl Bpemsi HaOJIOAEHHWs [UIMIOCH HE MeHee 15 MuHyT. B HEKOTOpBIX ciydasx MOXXeT
noTpedOBaThCS Yac WM Aaxe 0oJble, YTOOBI 00eCTIeUnTh U3MEPEHHE TPOrPaMMHOI0 MaTepuaia, KOTOPBII
MIPUBOJUT K MaKCHUMaJIbHBIM 3HAYEHHUSM JIEBUALIMU YaCTOTHI U MOIITHOCTH MOZYJISIIHH.

2 Heo0xoqumbie ycJI0BUA /151 M3MEPEHU I

21 TpeGyemMoe OTHOLIEHMEe YPOBHsI ToJie3Horo u Memawmero PUY-curnanos E./Es B
H3MepHuTeJIbLHOM 000Py10BaAaHUM

Takoe OTHOLIEHHE 3aBHCUT OT XapaKTEPUCTUK O0OpYJOBaHMs, HWCIONB3YeMOro s u3Mepenuil. s
obecriedeHusi TpeOyeMoil TOYHOCTH, ompeneneHHOM B myHkTax 3.1 um 3.2, ypoBeHb HEXKeIaTelbHBIX
M3ITyYeHHUH JOJDKEeH OBITh HIDKE 3HAUYEHWH, MPUBEIEHHBIX B Ta0bimax 1 u 2.

I/IBMepI/ITeJ'H:HI)Ie MIPpUCMHUKH, KaK IMpaBuiio, HMCIOT (1)I/IJ'H>TpBI Faycca WK KaHaJIbHBIC (1)I/IHI>TpLI.
B MNPAKTUYCCKUX YCIOBHUAX (bPIHI)TpBI Faycca MOryT MCHBUIC MOAXOAUTH JJISA I/I3MepeHI/Iﬁ ITMKOBOM
JCBUAIINH, YEM KaHaJIbHBIC q)HHBTpBI.
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a) HNzmepurtensnbie npuemunku ¢ [IY-gpuasTpamu I'aycca
TABJIMLIA 1
Pa3uuua yacror + Af Heo0xoaumoe 3alMTHOE OTHOILIEHHE
(xI') (nB)
0 40
2222
X 40-20*log| e B

B Tabnuue 1 "B" o3HauaeT HOMUHABHYIO IIMPUHY To0Ckl 3 1b n3MeputensHoro ¢guibrpa B K.

Ha npencraBnenHoil Hrxe quarpaMmme 1oka3aHbl HeOOXOAMMBIE 3aIIUTHBIE OTHOILEHHS IIPHU TPEX MPUMEPax
LIMPHHBI [IOJIOCH! U3MEPEHUH.

PUCVYHOK 2
Heo0xo1uMble 3alIUTHBIE OTHOUIEHUsI 1151 TPHeMHHKOB ¢ punbTpamu [aycca
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Cwmemrenue yactors (KIm)

SM.1268-02
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b) HN3mepuTenbHbIe IPHEMHUKH ¢ KAHAJBHBIMU (UIBTPAMHU
TABJINIIA 2
Pasuunna yacror + Af Heo0xoauMoe 3a1IUTHOE OTHOLIEHHE
(k') (aB)
0 40
B/2 35
X (ms X > B/2) 35-0,2*(X-B/2)

B tabmuune 2 "B" o3HavaeT HOMHMHANbHYIO MUpUHY Tojdockl 3 nb wm3mepurensHoro ¢uibrpa B KL
[IpuMeHsieTcs nuHEHHAs MHTEPHOISAUMS MEXAY OUCKPETHBIMM 3HadeHUsMu. Ha mpelncTaBieHHOM HIbKe
JUarpaMMe TMOKa3aHbl HEOOXOIMMbIC 3alMTHBIE OTHOUICHUS MpPHU TpeX MpHMEpax IMPHHBI TOJIOCHI
U3MEPEHUM.

PUCYHOK 3

HeOGXO}IHMLle 3alIUTHBIC OTHOLMICHUSA VISl IPUEMHHUKOB ¢ KAHAJbHBIMUA (l)I/IJILTpaMI(I

IF-BW = 200kl 11

40 ——-== IFBW=250xTu | |
SN SR A B R s et IF-BW =300kt |

20 - /
- -u"

10 i

OcnaGnenue 110 OTHOLIEHUIO K ToJie3HOMY curuaiy (1b)

10 3 / |

—500 —400 300 —200 -100 0 100 200 300 400 500

Cwmernenue gacTors! (KI ')

SM.1268-03

Baxxno cobOmonaTe mpUMEHNMBIE 3alUTHBIE OTHOIIEHUS, KOTOPBIE MPHUBOISITCA BBIIIE, ITOCKOJBKY IaKe
HE3HAUUTEJIbHOE YBEIMYCHHWE YPOBHEH MELIAIOLIEr0 CHrHaja NPHUBENET K CYIIECTBEHHBIM OIIMOKaM B
HU3MEPEHHUSIX.

2.2 MHorosny4eBoe pacnpocTpaHeHHe U HCKaKeHne

IMocTymaromuye ¢ 3aACPKKOM CHTHAIBI OT TOJIE3HBIX MEPEAATUNKOB, & TAKXKE CUTHAIBI OT JAPYTHX
nepelaTYMKOB B COBMEIICHHOM KaHAJle WJIM COCEIHEM KaHalie JOJDKHBI OBITh JOCTATOYHO CIIAOBIMH, IS
TOrO0 YTOOBI Ha PE3yJabTaThl M3MEPCHUI HE BIHUSIO MHOTOJYYEBOC pPACHpOCTpaHeHHE. B ciydae TOJBKO
MHOTOJTYYEBOTO MPUEMa CYMTACTCS JOCTATOYHBIM, €CITH MPOU3BEACHNE BPEMEHH 3aICPIKKU U aMILTUTYIHOTO
K03 QUIIMEHTA B IIPOIICHTAX PABHO:
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(U/Uy) - T < 64% - mKc, @
re:
Ur: aMIumTyaa OTpaKeHHOTO CUTHAJA,
Ug: aMIUIMTy/Ia TIPSIMOTO CHIHAJIA;

T: BpEMeHHas 3ajepiKKa (MKC).

Bonee oOmmii croco0® ompeneneHus HCKaXKEHUsS, CO37aBacMOr0 KaK MHOTOJYYEBBIM IMPUEMOM, TaK U
CUTHaJaMH JIPYTHX IEpPeNaTINKOB, OCHOBAaH Ha TOM, YTO BCE 3TH KOMITOHEHTHI NMPUBOIAT K HEKOTOPOit
aMIUTUTYTHOW MOXYISIWU TPUHUMAeMOro cHurHama. Takas momydaeMas B pe3yibTaTe aMIUIATYTHAs
MOAYJSIUS JIy4IlI€ BCETO OMNPENENsieTcsl C IMOMOIIBI0 MAaKCHUMAJIBHOTO TpajJieHTa 3aBUCUMOCTHU
PU-ammutynsl or PU-4acTOThl M Ha3bIBAa€TCs CTENEHBIO UCKakeHUsA. Ee 3HaueHue Jerko u3MepsieTcs: ¢
momotipio  pedrexrtomerpa. COOTBETCTBYIOIIEE MaKCHMAIBHO JOMYCTUMOE 3HAa4YeHHWE TpajueHTa IS
CTepeo(POHUIECKOTO IprUeMa PaBHO:

d(U/Ua)/df < 0,4%/xTn, @)
Trae.
U: I1OJTHAsL aMHHI/ITy[Ia HpI/IHI/IMaCMOFO CUIrHaJa.

Ba)KHO, yTOOBI CTEMEHL HCKAKEHUS HE OpeBbIIIAJIa YKa3daHHBIX BbINIC IIPEACIOB, ITOCKOJIBKY OaXXe
HE3HAYUTEIIbHOC YBECIINYCHUC MPUBEACT K CYIIICCTBEHHBIM OIIMOKaM B U3MEPCHUAX.

2.3 YpoBeHb M0J1Ie3HOr0 CUTHAJIA HA BXO/J€ TPUEMHHUKA

Jisa obecriedeHs] JOCTATOYHOTO 3HAYEHUS OTHONICHUS CUTHAN-IIyM Ha 3Y BXOIHOW YpOBEHB MOJIE3HOTO
CUTHAJIA JJIsl TIPUEMHHUKA JIOJDKEH COCTaBJIATH He MeHee —47 nbml.

3 XapaKTepI/lCTI/IKI/I moaAXoaAmeEro u3MEpUTEJILHOT0 OGOPyHOBaHHH

I[J'IH HU3MCPCHUS BCCX IMHUKOBBIX 3HAYCHUH JACBUAIIMM YaCTOTbI 060pyz[0BaHHe JOJIDKHO OBITH CITOCOOHO
06Hapy)KI/IBaTI: JACBHUAIIMIO, BBI3BIBACMYIO HauOOJBIINM KOMIIOHEHTOM CHUI'HAlla OCHOBHOW ITOJIOCHI HIJIU
CJIOKHOI'O CMIrHajia.

[MosTOMY mpH HCMONB30BaHUM IHM(PPOBOTO H3MEPHUTENBHOTO OO0OpPY/IOBaHUS HEOOXOJMMO, YTOOBI €ro
qacToTa auckperusanuu paBHsiiach 200 k[ mim Gosnblne, B 3aBUCHMOCTH OT MaKCHMAJIBHOH YacCTOTHI
CJIOXHOTO CUTHAJIA.

3.1 H3mepenus: oTpakeHust

B cBia3m c OTCyTCTBMEM HANpaBICHHOCTH AaHTEHHBI W3MEPEHHsA, B OOJBIIMHCTBE CIlydaeB OyzAer
HEBO3MOKHBIM M3MEPUTh 3HAYEHHS HAIPSDKEHHOCTH IIOJIA IOJIE3HOTO M MEMIAIOUIEro  M3Iy4YeHUH
MO-OTJCIBHOCTH M HCIOJb30BaTh (opmyny (1) mis pacuera cTemeHH HCKaXCHUS W MHOTOIYYEBOTO
pacnpocTtpanenusi. bonee ynoOHbII cnoco0 M3MEpeHHUsl 3TOro MmapaMeTpa 3aKiIoYaeTcsl B HUCIOJIb30BaHUU
pedIIeKTOMETPOB, KOTOpble (DaKTUYECKH U3MEPSIOT YPOBEHb AMIUIMTYTHOW MOJYJISIAN TPUHUMAEMOTO
CHT'HAJIa, U B pPacieTe CTEIIEHH MHOTOJIYYEBOr0 PacpOCTPAHEHH S C UCTIOIb30BaHHeM (HopmyIsl (2).

[IpeanoururensHo, dYTOOBI MIMPHHA TOJIOCH H3MepeHWi pediekromerpa coctaBmsuia 150 klm.
Ho 6onbIMHCTBO MMeEONHMXCs pe(IeKTOMETPOB HMEIOT IIMPHUHY MOJIOCKHI, KOTOpas CyIECTBEHHO MEHBIIIE.
B sTOoM cirydae MakcMMallbHO JOMyCTHMas CTETIEHb MHOTOJYYEBOTO PACTPOCTPAHEHHUS! COCTAaBISIET MEHeEe
0,4%/xI'u, kak oTMedaercst B myHkTe 2.2. Ha pucyHke 4 moka3aHbl CKOPPEKTUPOBAaHHbBIC 3HAYCHHS IS
MaKCHUMalbHOM YKa3aHHOM CTEMEHM HCKaXEHHA, B 3aBHUCHUMOCTH OT ULIMPUHBI IIOJOCH H3MEpPEHHH
pediekToMeTpa.

1 310 coOTBETCTBYET HANPSIKEHHOCTH TI0JIs OKOJIO 68 1B(MKB/M) HPH MCIIOIb30BAHHH AHTEHHBI, KAK PEKOMEHIYETCs

B Pexomenmanun MCD-R BS.599, puc. 1, kpusas B (koadduuuent obparaoro uznyuenus 12 1b).
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3.2 H3mepeHusi 1eBHAIIMH YACTOTHI

Hcnonb3yemoe M3MEpUTEIBHOE 000pYIOBaHUE JIOIDKHO OBITh CHOCOOHO W3MEPSATH JICBUAIMIO B paszMmepe
100 kxI'm wimu  Oombmme. Kpome TOro, u3MepuTenbHOE O0OpYIOBaHWE JOMKHO 00JagaTh TaKUMHU
XapakTepUCTUKAMH, MTPU KOTOPHIX YUUTHIBAIOTCA HE00X0AuMasl IUPHHA TOJIOCH] H3MEPEHUH, KO3 PUIIEHT
¢dbopmbl GUIBTpPa W T. X., IS TOrO YTOOBI HEMMHEHHOCTh M WCKaKCHHME HE MPHUBOAWIM K HETOYHOCTH,
3Ha4YeHHE KOTOPOU BhIIIE 3HAYEHUS, YKa3aHHOTO B TabuuIe 3.
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TABJIMIIA 3
To4HOCTH NPUOOPOB AJs U3MePeHUil feBUAMU
MrHoBeHHAsI JeBHALINS Heo0xoanmasi TOYHOCTH
<80 xI't + 2 k[
>80 kI +5%
3.3 HN3mepeHust MOIIHOCTH MOAYJIAMHU

Cornacno nyskry 1.1 momHocTe Moxysiumu (1bo) ykaswiBaercst B nbo. M3meputensHoe o0opynoBaHue
JIOJDKHO OBITH CHIOCOOHO M3MEPATH MOIIHOCTH MOIYJISIIMHU B Auana3zone or —6 nbo no +6 nbo. Tounocts
MpUOOPOB JIOJDKHA KaK MHHUMYM COOTBETCTBOBATh 3HAYCHUSIM, YKa3aHHBIM B Ta0IUIIE 4.

TABJIULIA 4

To4yHOCTH NPUOOPOB VI U3MEPEHUIT MOIIIHOCTH MOAYJISIIIAA

MomHOCTE MOAYJISIH Heo0xoanmasi TOUHOCTH
(nBo) (nB)

<=2 04
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—2nm0+2 +0,2
>2 +0/4
4 OneHka pe3yIbTaTOB

Cuwnraercs HCHCHCCOO6p33HBIM paccMaTpuBaTh MOABJICHUE OTACIBHBIX OTCUCTOB I/I3MepCHHI>'I BhIIIE 75 kl'1
KaK HapyIICHUE MPEACIIbHOIO 3HAYCHUA ACBUAllUH, ITIOCKOJIbKY:

a) MUHAMHYECKAs  MOIyJsus  nepeaaryuka  UM-paavoBeliaHuss  TOCPEICTBOM  OOBIYHOTO
MPOrPaMMHOTO KOHTEHTa MOYKET BKITFOUATh MUKH MOIYJISIIIAH, KOTOPBIE TOSBISAIOTCS KpallHEe PeKo,
¥ OHa MOKET HE TIOBTOPATHCS IIPY BTOPOM M3MEPEHHH;

b) JlaXke KOTJa YCJIOBUS HM3MEpPEHHH, yKa3aHHble B ITyHKTe 2, COONIOIArOTCS, HENb3s IOCTOSHHO
IIOJIHOCTBIO M30€raTh BHEIIHUX ITOMEX.

B cBsI3M ¢ 3TUM M y4uTHIBas MOTPEIIHOCTh M3MEPEHUH TPH JKENaTeNIbHOM YPOBHE JOCTOBepHOCTH B 95%,
MOXHO CYMTaTh, 4TO mepeaaTyuk UM-paaroBenianus MpeBbIIaeT MPeAeIbHbIC 3HAYCHHS JICBUAIIUH, SCITH
HEKOTOPOE KOJIMYECTBO OTCUETOB M3MepeHHi mpeBbimaeT *7/5 k[ (IUTIOC MOTPEelIHOCTh H3MEPEHHUIA).
DaKTUIECKMM 3HAYeHHEM MOXHO cuutath 107%% OTCYETOB M3MEpeHMid, NMPEBBINAININX JEBUALMIO B
77 xI'1.

[TockonbKy MOIIHOCTH MOAYJSLMM ycpenHsiercss 3a mepuox B 60 ¢, KpaTKue INHKOBBIC 3HAYCHUS,
BKJIIOYEHHBIC B MPOrPAaMMHBIA KOHTEHT WIM NPUYMHSEMblE BHEIIHUMH IIOMEXaMH, YK€ B 3HAUHUTEIHLHON
CTCIICHN HMCKIIOYCHBI. HOI—)TOMy MOXHO CYUTaThb, YTO HNEPCAATUUK qM-paILI/IOBCHIaHI/Iﬂ IpEeBLIIIACT
MpeneibHble 3HAYeHHs MOIIMHOCTH MOJYJSIMM, €CIHM CcaMo€ BBICOKOE HW3MEpPEHHOE 3HadyeHHe
MYJBTUIUIEKCHOHN MomTHOCTH TipeBbImiaet 0,2 nbo.

5 IIpeacraBiienne pe3yJabTaTOB H3MepeHHit

51 MomHoCTh MOAYJISIIHA

MoUIHOCTh MOIYJISIIMYU CIIEAYET MPEACTABIATh Kak (DyHKIHIO BPEMEHH 3a MEPHOJ MHTEpBaJIa N3MEPEHHM.
Heo0xoaumo yka3piBaTh MaKCUMANIbHYIO 3apETUCTPHUPOBAHHYIO BENUYHHY.

5.2 JleBHAIMST YACTOTHI
Crietyet yKka3bIBaTh MPOIEHT OTCYETOB, NpeBbInaronmx 77 k['1f (cM. myHKT 4).

Jlyis Oonee moapoOHOUW WH(pOpPMAIMK, IEBUAIUIO JYYIE MPEACTABIATh C IOMOIIbI THCTOIpAMM U Kak
(YHKIIMIO BpPEMEHH, a HE IPOCTO TIOKa3blBas CaMO€ BBICOKOE 3HAUCHHE B pPEXUME '"aOCOIFOTHOTO
MakcuMyMma' 3a OIpeNeNeHHBIH Meproa BPEMEHH. | MCTOTpaMMBbl JIEBHAIIMM YacTOThl 00padaThIBatoTCs
CIIeIyIomUM 00pa3oM:

a) pa3menuTh TPEICTABISMIONIANA WHTEPEC AMAMa30H JeBHAMKM 4YacTOThl (Hampmmep, 150 xI'm) Ha
xKenaemoe pasperieHue (Hanpumep, 1 kKI'1r), 4TOOBI MOJYYUTh KOJUYECTBO OMHOB (B JaHHOM CiIydae
150 OuHOB);

b) JUISL KQKIIOTO OMHA MOACYUTATh KOJMYECTBO OTCUETOB, 3HAUCHUE KOTOPBIX HAXOMUTCS B TIepeaesax

Oouna. B pesymbrate Oyzmer monydeH TpaduK paclpelefieHHs JAeBUalMu (THCTOrpamMma),
MIPUBEJICHHBIN Ha PUCYHKE 5;

C) JUTSL KaK0ro OuHa X 100aButTh 3HadeHust oT 6uHa 0 mo OmHa X u pasnmenuts Ha N. B pesynbrate
Oyner monydeH rpaduk WMHTErpambHOW (DYHKIUM pacIpejelieHus, MPHUBEJICHHBI Ha PHCYHKE 6
KpOME€ TOro, MOJY4YHTh 3HaueHus N NpH yaep)KaHWW MHUKOB B TCUCHHE BPEMECHHM HAOJIIOICHHMS
JICBUAIMM, KaXKIOE€ W3 KOTOPBIX Oepercs B  TEYCHHE BPEMCHM  HMHTCTPHPOBAHUS
MPOJOJDKUTENFHOCTBIO He MeHee 50 mc. Otu 50 Mc 00ecreynBaioT MoAyYeHHEe MTHUKOBBIX 3HAUCHUH
JICBUAINY JJaKe Ha MOAYIUpYyromux yactorax Hroke 20 [, dakTudeckoe 3HaUCHUE IS BPEMCHH
HUHTETPUPOBAHMS MOJKET COCTABIATH 1 c;
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Cp ABHUTCJIbHASA Ky My JIITUBHAS 9acTOTa
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Kpome Toro, 3HaueHms N Tpu yaepkaHHM IHKOB IPH JEBHAIMU YaCTOTHI JOJDKHBI OBITH
IpeACTaBlIeHbl Kak (yHKIMS BPEMEHHM 3a INEpUOJ HHTEpBala H3MEPEHHH, KaK II0Ka3aHO Ha

pUCyHKe 7.
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PUCYHOK 5
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PUCVYHOK 6
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PUCYHOK 7
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