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Ipenncnosue

Pomp CexTopa pagmoCBs3W 3aKIIOYAaeTCs B OOCCIIEYEHHMH PANHMOHAIBHOTO, CIIPABEIUITHBOTO, A(PQEKTHBHOTO U
HKOHOMUYHOTO HCIOJIb30BaHMS PAZMOYAaCTOTHOTO CIIEKTPAa BCEMH CIY)KOAMH paJHOCBS3M, BKIIOYAs CIYTHHKOBBIC
CIIyXKOBI, W TPOBEACHHM B HEOTPAaHMYCHHOM YacTOTHOM JWAalla30HE MCCICIOBAaHUM, HAa OCHOBAaHHH KOTOPBIX
HnpUHUMAroTCs PexomeHnanuu.

BcemupHBIe 1 perHoOHATBHBIE KOHPEPEHIINMH PaIUOCBSI3U U accaMOIIen paJfoCBsI3H P MOJIEPIKKE HCCIIEI0BATENBCKIX
KOMMCCHH BBIIOJIHSIOT PErilaMEHTapHYI0 M MoJuTHYecKyto GpyHkunu CekTopa pagnocBs3y.

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

ITonmutuka MCD-R B ob6mactu IIMC wm3maraercs B o0mieii matentHoii moinutuke MCO-T/MCO-R/MCO/MDOK,
ynomuHaemoir B Ilpumoxkenmnm 1 k Pesomrommm MC3-R 1. ®opMmbl, KOTOphle BiIaAeibllaM IATCHTOB CIEIyeT
UCIIONIHb30BAaTh AJIS IPEACTABICHMUS TATCHTHBIX 3asBICHUN U ACKIAPALHii O TUIIEH3UPOBAHIH, TPEACTABICHBI IO aJpecy:
http://www.itu.int/ITU-R/go/patents/en, rae Takke cozepkarcss PyKoBOJsIME MPHHIMIBI 0 BBITOJHEHHIO O0IICH
nateHTHON moutukd MCO-T/MC3-R/MCO/MOK u 6a3a maHHBIX naTeHTHOH nHpopMmarmu MCO-R.

Cepun Pexomenpanmii MCI-R

(TIpencrasneHsl Takxke B OHIaHHOBOH opMme 1o aapecy: http://www.itu.int/publ/R-REC/en.)

Cepus HaszBanue

BO CnyTHHKOBOE paJMOBELIAHUC

BR 3anuch A7 NPOU3BOJACTBA, apXUBUPOBAHHS M BOCIIPOU3BEICHUS; TNICHKH IJIsl TEICBHICHUS
BS PannoBemmarenbHas ciryx0a (3BykoBas)

BT PannoBemaTensHas ciyx0a (TelleBU3HOHHAS)

F duxcupoBaHHas CiIyx0a

[TonBrxHBIE CITY>KOBI, CIy*k0a paguooIpeaeeHNs, JIOOUTEIbCKast CIyk0a 1 OTHOCAIITHECS
K HAM CITyTHHKOBBIE CITY>KOBI

P PacnpocTpanenue paauoBoIH

RA Panuoactponomus

RS CucreMbl JUCTAaHIIMOHHOTO 30HUPOBAHUS

S @duxcupoBaHHAsI CIIyTHHKOBAs CITyK0a

SA KocMuueckue npumMeHeHUs] 1 METEOPOIIOTHS

SF CoBMeCTHOE MCIIOJIb30BaHUE YaCTOT U KOOPIUHAIMS MEXKITY CUCTeMaMH (PUKCUPOBAHHOM
CIIyTHUKOBOI1 CIIy>KObI U (PUKCUPOBAHHOM CITyKOBI

SM VYnpaBneHue UCIOIb30BAHUEM CIIEKTPA

SNG CnyTHUKOBBIH cOOp HOBOCTEH

TF Ilepenaua curHanoB BpEMEHU U STAJIOHHBIX YACTOT

V CrnoBapb U CBSI3aHHBIE C HUM BONPOCHI

Ilpumeuanue. — Hacmosuwas Pexomenoayus MCI-R ymeepoicoena Ha aHeIULLCKOM 3bIKe
6 coomeemcmeuu ¢ npoyedypou, usnoxcenrnou 6 Pesonoyuu MCO-R 1.

Onexmponnas nyoauxayus
XKenena, 2016 r.

© ITU 2016

Bce mpaBa coxpanensl. Hu o1Ha U3 yacTeli TaHHOM My OIMKAIIMN HE MOXET OBITh BOCIIPOU3BEICHA C TOMOIIHIO KAaKUX OBl
TO HH OBLIO CPEICTB 03 MPeIBapUTEIHLHOTO MUCBEMEHHOTO paszpemnerns MCD.
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PEKOMEHJIALIA MC3-R P.678-3

OIIeHKa H3MEHUYUBOCTH SIBJICHUM pacnpocrpaHeHUus paJIUOBOJIH U OICHKAa pUCKa,
CBA3AHHOI'O € 3al1aCOM HA PACIIPOCTPAHCHHE

(1990-1992-2013-2015)

Cdepa npumenenust
B nacrosieit PexkoMeHnanuu npeicTaBieHbl TpU METO/ia IPOTHO3UPOBAHUS:
- OKHJaeMOe MEKTOI0BOe KoJieOaHNe OTpe3Ka BPEeMEHH MPEBBIIICHIS TSI HANXYAIIETO MeCSIIa;

— MEXTyTOAMYHAs U3MEHUNBOCTh CTATUCTHUYECKUX JTAHHBIX 00 MHTEHCUBHOCTH JIOMKJICBBIX OCAJIKOB H
ocj1a0JI€eHUH B TOXKIE;

- rmapaMeTpbl puCKa, CBA3aHHBIC C KOJIcOAHHEM CTAaTUCTHYCCKUX JaHHBIX 00 ocrabieHu! B JOXIC.

Accambnes pagrocsszu MCO,

yuumbvleast,

a) YTO s O0ecredeHHs] BO3MOXKHOCTH OTpEAETCHHUS HAISKallero KOMIPOMHCCa MEXITY
CTOMMOCTHBIMU U Kaue€CTBEHHBIMH TTapaMeTpaMU MPHU aHATN3€ HAJCKHOCTH, TOTOBHOCTH M Ka4ECTBA CUCTEM
HEOOXOIUMBI CBEICHUSI 00 M3MCHUMBOCTH SABJICHUI PACIIPOCTPAHEHUS PaIHOBOJIH;

b) YTO AJIs pa3pabOTKH KpUTEPHEB MOKa3zaTenei paboThl CUCTEM PaJAnOCBA3M HE00X0AuMa NpoLeaypa
MIPOTHO3UPOBAHUS IJIsl OLICHKU MapaMeTPOB PUCKA, CBSI3aHHBIX C KOJICOAaHHEM CTATHCTHYECKUX NAHHBIX O
pacnpocTpaHeHUH PaTUOBOJIH;

C) YTO CYIIECTBYET TMpOIeaypa TMPOTHO3UPOBAHHUS JUIA OICHKH CTATUCTUYECKUX JAHHBIX TI0
MEKTOJIOBBIM KOJICOAHHUSIM F'OJIOBOTO OTPE3Ka BPEMEHH MPEBBIIICHUS JIJISl HAUXY/IIET0 MECSIIa, ONpe/Ie/ICHHAS
B Pexomenganmu MCD-R P.581,

pekomeHoyem

1 ucnonb3oBath puc. 1 [pumoskenns 1 As OLIEHKH 0XKHIAEMOTO MEXTOJIOBOTO KOJIeOaHHsI TOI0OBOTO
OTpEe3Ka BPEMEHH MPEBBILICHNS AJIs1 HAUXYIIIEr0 Mecsla;

2 COO6I]_IaTI> 00 OXKXKHIacMOM KoJIeOaHHU OKOIIO A0JITOCPOYHOI'O CPCAHCTO MPOTHO3UPYEMOTI'0 3HAYCHUSA
B KQ4CCTBEC q)YHKHI/II/I nepuosia NOBTOPSACMOCTH,

3 Ha OCHOBC HpHJ’IO)KeHI/IfI 2 pacCcuUuThIBATh MEXKAYTOAUIHYIO UBMCHUYUBOCTD CTATUCTHUYCCKUX JaHHBIX
00 WHTEHCHUBHOCTH JOXKICBBIX OCaaAKOB H 00 ocnablieHuH B JA0XKIAC OTHOCHUTCIBHO JOJIIOCPOYHBIX
CPCAHCCTATUCTUYCCKUX JaHHBIX;

4 Ha ocHOBe IlpumokeHusi 3 paccunTHIBaTH IapaMeTphl pPHCKa, CBS3aHHBIE C KoJeOaHUEM
CTaTHCTUYECKHX JaHHBIX O PacIpOCTPaHEHUH PaJMOBOIH.

[MPUMEYAHUE 1. — [leprox mOBTOPSIEMOCTH — 3TO CPEIHUA MHTEPBAJ BPEMEHH MEXIY IBYMs HOCIEI0BATEIFHBIMHU
CllyyassMH HACTYIUIEHUS] KaKOro-IM00 OMNpENeNICHHOTO CIIy4aWHOro coObITHsA. J[ns anuHHOTO psina HaOIIONCHMIH
3HAUEHHE IEpUoJia MOBTOPAEMOCTH cocraBisieT 1/P (IepHOANYHOCTH CpeJHEro MHTEpBalla MEXIY BCEMH IapaMu
TIOCJIEI0BATENILHBIX COOBITHH), I2ie P — BeposiITHOCTh HAacTyIIeHus coObITHs. HanpuMep, MeimaHHOE 3HaUYCHHE AJTMHHOTO
psiza TOMOBBIX OTPE3KOB BPEMEHM NPEBBIMICHHMS JUII HAMXYALIETO0 Mecsla HMEeNo Obl JABYXTOIWYHBIN IEepHOJ
IIOBTOPSAEMOCTH.

IMPUMEYAHMUE 2. — Puck onpeneinsiercsi Kak BEpOSITHOCTb TOT0, YTO I'OJI0Basi rapaHTUPOBaHHAs! TOTOBHOCTh HE Oy/eT
obecrieueHa.
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Ipuiaoxenue 1

OneHka 0:kM1aeMOoro Me;KrogoBoro KoJjed0aHus rogoBoro 0TpE€3Ka BPEMEHHA

NMPEBbINICHUA TJII HANXYAIECT0 MeCAalla

PUCYHOK 1

3aBucumocts Wr/Pw 0T Q 1151 HEKOTOPBIX 3HAYeHMIi epuoaa noBTopsieMocTu R (roasn)
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CpeHUI T'OJJ0BOI OTPE30K BPEMEHH ITPEBBIICHU S
JUI HAU XY/ IIEro Mecsia

TOJ10BOH OTPE30K BPEMEHH ITPEBBIILICH U 111 HAUXY/[Iero
Mecslla, CBA3aHHbIH ¢ epuoJiOM MOBTOPAEMOCTH B RIO/10B

£

MOKa3aTenb [ HAUXy/ALIero Mecsia, KIMMaTH4eckuii (akrop
pacrpo cTpaHeHust paxroBomH (cM. Pekomerparuo MCO-R P.841)

Q

P.0678-01

Ipumeuanue 1. — Pw, Wr, Q JOIDKHBI OTHOCHTBCS K TOMY OHOMY U TOMY K€
3apaHee ONpeIeIeHHOMY TIOPOTrOBOMY 3HAYEHHIO.

IIpuaoxenne 2

Me)KJIYFOIII/I‘lHaﬂ HU3MCEHYMBOCTDb CTATUCTHYECCKUX JAaHHBIX 00 MHTEHCHBHOCTH

JOKIEeBBIX 0CAIKOB H 00 0CJIA0JIEHUH B J0K/Ie

J1J1s1 3aJaHHOTO MECTOIOTIOKEHHUS MEXKYTOINIHbIC OTKIIOHEHHUS CTATUCTHYECKHUX JIAHHBIX 00 MHTEHCHBHOCTH
J0>KIEBBIX OCaIKOB 1 00 0CIa0JICHNH B JOKAE OTHOCHTEIILHO I0ITOCPOYHOIT TOTTOTHUTEIBHON HHTET PAaTbHOM
¢bynkmu pacnpenenenus (CCDF) p kxak nmpaBuito pacrpeessiioTesi ¢ UCIOJIb30BaHUEM CPEIHEro 3HAYCHUS )

1 rogoBoro KoJre0aHus (52 , TAKUM 06pa30M, 4ToO:

o*(p)=c¢(p)+0z(p),
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rac:

2
Og: KosebaHUE OICHKH,

2
GC . MEXIAYTOOAUIHOC KolleOaHHe KJIUMATHIECKUX XapaKTCpUCTHUK.

B npencraBneHHOM HIKe METOZE IPOTHO3UPOBAHUS IPUBOAMTCS TIOIIArOBast IIPOIIeypa pacueTa 3HAUCHUS
2

6°(P), cessaruoro ¢ BEPOSATHOCTHIO MTPEBBIICHNS 3HAYCHUS .

TpeOyroTcs ciemyromue mapamMmeTpsl:

p:  BeposTHOCTH mpeBbienus (0 <p <1);

. KIMMaTHYECKUH KOI(UIMEHT.

3HaueHUs KIIMMATHYECKOTO KOA(PDUITUCHTA, I'c, ABISIOTCSI HEOTHEMIIEMOH YacThIO HacTosIIel PexoMeHaarym
U UMEIOTC B (hopMe U(PPOBEIX KapT, KOTOPEIE comepxkarcs B (aiine Supplement.zip Pexomenmaru P.678.

OTH KapThl OBLTH COCTABIICHBI HA OCHOBE JIAHHBIX HaJ CyIIel BceMHUpHOTo IeHTpa 10 KITMMATOJIOTHH OCaTKOB
(GPCC) 3a 50 et v maHHBIX Ha[ okeaHOM ['To6GamsHOro MpoekTa B 006acTu KiauMaTonoruu ocaakos (GPCP)
3a 34 roga.

Hlar 1: JIns 3agaHHOM BEPOATHOCTH MPEBLIIIEHUS, [), PACCUNTHIBAEM:

N-1
C= 2 (At p), )
i=—N+1
rue.
N =525960
At=60 ()
cy (iAt, p) = exp(-a-|iAt]")
npu
b=b -In(p)+b,
a=0,0265 s .
b, =-0,0396 )
b, =0,286
Hlar 2: Konebanue omeHku O é pacCUUTHIBACTCS HA OCHOBE:
1—
ot (p=2EP ¢ ©)

Hlar 3: VM3BnekaeMm 3HaUCHHUE MEPEMEHHOM I IS YETHIPEX TOYEK, HAXOMAIINXCS OJMKE BCEro Mo IHUPOTE
(Lat) u monrote (LON) k reorpaduueckuM KOOPAMHATAM 3aaHHOTO MECTOIIOIOKEHHS.

Ilar 4: V3 3HaueHus rc B YeThIpEX Y3JIOBBIX TOYKaxX IoiyyaeMm 3HadeHue r¢(Lat, Lon) B 3amaHHOM

MECTOTIOJIOKEHNH IIyTeM BBINIOJHEHHUs] OWIMHEHHON HMHTEpPIIONSIMH, KaK 3TO OmucaHo B PekomeHpauuu
MCD-R P.1144.

2
Illar 5: PaccunteiBaeM Takoe MCKAYTOAUYIHOC KoJIeOaHHE KIUMATHUYECKUX XapaKTCPUCTUK GC , UTO:

& (p) = (r.(Lat,Lon) - p). (6)


http://www.itu.int/rec/R-REC-P.678-3-201507-I/en
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Ecnu ucnonp3yercst mporuo3upyemMoe, a He MOJIy4eHHOEe dKCIepuMeHTalbHbIM nyTeM 3Hadenne CCDF, To
nporuo3upyemoe 3Hadenue CCDF He Oyaer TOYHO COOTBETCTBOBATH (DAKTHUCCKHM 3HAYCHUSM
HMHTCHCHBHOCTH JOXIEBBIX OCaJKOB WM ocjabjacHus B moxkae (Hampumep, uamepenHoe 3Hadyenue CCDF
ociabneHust B Joxjae He OyneT TOYHO cooTBeTcTBoBaTh 3HaueHHM0o CCDF ocmabnenuss B JoxIe,
nporaozupyemomy B Pexomenmammn MC3-R P.618). B saToM ciydae criegyeT paccMOTpeTh BO3MOXKHOCTh

JOTIOJTHUTENILHON OMIMOKH, O i,, (p) , 1 TorAa ypaBHeHue (1) MpUHUMAET cleyrouid BUA:
2 2 2 2
6°(p)=oc(p)+og(p)+oy(p), @)

2 . 2
rae Oy (p) — omubka B nporaozupyemom 3HadeHnn CCDF. J{ns oneHKH BO3JeiCTBUS KoyieOaHus O (p),

JOIyCTUMO HCHOJIb30BaTh JOBEPUTEIbHBI HHTEPBAI [p—G( P), P+ o( p)] B pazmepe 68%, KOTOpPHIii

COOTBETCTBYET IUTIOC-MHUHYC OJIHOMY CTaHJIAPTHOMY OTKJIOHCHHIO OTHOCUTEIIBHO BEPOSTHOCTH JIJIS
pacrpeneneHHbIX 0OBITHBIM 00pa30M BEITUIHH.

Dta mpouenypa MpUMEHUMa JUIs TPOLICHTOB NpeBbilieHus BpeMenu ot 2% 10 0,01% (. e. 0,0001 <p <0,02)
W U1 [Mamna3oHoB yacToT ot 12 go 50 I'T.

Ipunoxenune 3
OueHka prcka, CBA3aHHOIO € 3aI1aCOM HA PaclpoCcTPaHeHue

[Ipu 3a1aHHOM (PUKCUPOBAHHOM 3HAYCHHUH OCJIA0JICHUS B JIOXKAC Ar MPEBHIIAIOIIEM 33JaHHYIO0 BEPOSITHOCTD
p(0< p<1), Hapumep P(A> A.) = p, puck ‘R (03HaYaeT BEPOATHOCTH) TOTO, YTO TO0BAS BEPOSITHOCTh

Pi (0 < pg <1) npeBsimaercs, ynoBIeTBOPSET BHIPAXKEHUIO:

w_l Pr=P
. Q[ o(p) j ©)

WK, 9YTO TO XK€ CaMO€:
P = 5(P)Q 1K) + p = V2a(p)erfc(2R) + p ©)

rie o(P) MoxkHO paccunTath Ha ocHoBe [Ipunokenus 2 u rae (cM. Pexomennanno MCD-R P.1057):

BaxHo orMeTuTh, 4T0 Py = P B ypaBHeHUH (8) NPUBOIUT, KaK OkuuaeTcs K 3Hauenuro R = 0,5.




