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Ipenncnosue

Ponsb CeKTopa PaguoCBA3U  3aKIIIOYacTCd B obecneueHr palMOHAJILHOT'O, CHOPaBCIJIUBOIO, S(b(beKTI/IBHOFO n
OKOHOMHYHOI'O HUCHOJIb30BAHUA PAANOYACTOTHOI'O CIEKTpa BCEMHU CJ'Iy)K6aMI/I paauocCBA3U, BKIOYAad CIYTHUKOBBIC
CJ'Iy)K6LI, n TMpoOBEACHUM B HCEOIPAHMYCHHOM YaCTOTHOM [JUANa3sOHE HCCHeHOBaHHﬁ, Ha OCHOBaHUMHU KOTOPBIX
NMPUHUMAIOTCA Pexomenpamuu.

BcemupHBIe 1 peTHOHATBHBIE KOHPEPEHIIMH PaIHOCBSI3U U accaMOIIen paJIfoCBsI3H IPH HOJIEPIKKE HCCIIET0BATENBCKIX
KOMHMCCHI BBITTOJIHSIOT PErIaMEHTapHYI0 U MOIHTHUYECKY 0 (QyHKImn CeKTopa paanocBsI3u.

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

ITonutuka MCD-R B o6mactu IIMC wu3maraercs B o0Omieii matentHoii monutuke MCO-T/MCHO-R/MCO/MDOK,
ynomuHaeModt B Pezomonun MCD-R 1. ®opmbl, koTopble BiajenbllaM IaTEHTOB CIEAYET HCIOIb30BaTh IS
NPE/ACTAaBICHUS] TATEHTHBIX 3asBICHUH M JEKIapalii O JIMIEH3UPOBaHWHM, IPEACTAaBICHBl MO  ajpecy:
http:/www.itu.int/ITU-R/go/patents/en, rae Takxe coxmepxkarcs PykoBoasiiye NPUHIMNBI [0 BBIIOJHEHUIO OOIIEH
nateHtHOU momutuku MCO-T/MC3-R/MCO/MBK u 6a3a maHHbIX naTeHTHOH nHpopMmarmu MCDO-R.

Cepuu Pexomenpaumii MCI-R
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PEKOMEHJIALIUSI MCD-R P.617-5

MeTtoabl IPOrHO3MPOBAHUS M JaHHbIE 0 PACIIPOCTPAHEHUM PAHOBOJIH,
Heo0XOouMBIe /1JI51 TPOEKTHPOBAHMS TPONOC(epPHBIX pajuopeIeHHbIX CHCTEM

(Bommpoc MCD-R 205/3)
(1986-1992-2012-2013-2017-2019)

Cdepa npumeHenust

B mnacrosmeld PexoMeHmanuy mpeAcTaBiIeH METOA MPOTHO3UPOBAHUS PACIPOCTPAHEHUS pPaJUOBOIIH,
HEOOXOIUMBIH IS TNTAHUPOBAHHS TPOOC(EPHBIX PAAHOPENCHHBIX CHCTEM.

KuroueBble ci10Ba

AHOMaJILHOE  PAaCHpOCTPaHEHHE/OTPaKEHHE OT CIIOeB arMocdepbl, Audpakius, 3aropU30HTHBIN,
TporocepHoe paccesHue

Accambires paguocsszn MCD,

yuumouleas,

a) YTO JUIS HA/JIS)KAILETO MIAHUPOBAHUS 3aTOPHU30HTHBIX PaIUOPETICHHBIX CUCTEM HEOOXOJMMO UMETh
COOTBETCTBYIOIINE JAaHHBIE O PACIPOCTPAHEHUH PAAHOBOIH U METOIbI IPOrHO3UPOBAHUS;

b) YTO pa3paboTaHbl METOJbI, IMO3BOJISIONIME NPOTHO3UPOBATH OOJBIIMHCTBO HauOOJIee BaXKHBIX
MapaMeTpoB PaCIPOCTPAHEHUS, HEOOXOIUMBIX IS TIAHUPOBAHUS 3aTOPU30HTHBIX PAJIUOPEIICHHBIX CUCTEM;

c) YTO [0 MEPE BO3MOYKHOCTH 3TU METOIBl NPOXOAWIM IMPOBEPKY C MOMOIIBI) MMEIOIINUXCSA JAHHBIX
W3MEPEHH, KOTOpas IOKaszajla, YTO OHU OTIMYAOTCS TOYHOCTBIO, CONOCTaBUMOW C IPHUPOAHOU
M3MEHYHMBOCTHIO SBJICHUN PACIIPOCTPAHEHHUS PATUOBOIH U JOCTATOYHOM sl OOJBITMHCTBA CYIIECTBYIOIINX
MIPUMEHEHUH NPH [JIAHUPOBAHUU CHUCTEM,

pexomenoyem,

YTO AJIsI UCTIONB30BaHMS NMPH IUIAHMPOBAHMM 3arOPH30HTHBIX PAJMOPETICHHBIX CHUCTEM B COOTBETCTBYIOLIMX
JIMara3oHax yKa3aHHBIX MAapaMeTPOB CIEAyeT UCIOIb30BaTh METO/IBI TPOrHO3UPOBAHUS U IPYTHE MPOLIEAYPHI,
n3noxeHHsle B [Ipunoxennn 1.

IIpunoxenne 1

1 BBeaenue

EnvHCcTBEHHBIE MEXaHU3MBI TPONOC(HEPHOIO PACIPOCTPAHEHUS PAaIMOBONH, KOTOPHIE IIOCTOSHHO
HaOmromaroTest Ha 4acrtotax Bbime 30 MIT, — 3TO MUdpakius Ha TOBEPXHOCTH 3eMIIM M pPaccesiHHe
oT atMoc(epHbIX HeogHopoaHocTel. Kpome Toro, MHOrgja pacnpocTpaHEeHHE MOXKET MPOUCXOIHWTH B
aTMOC(epHOM BOJHOBOAE WM B pe3yidbTaTe OTpaxkeHHs OT cioeB artMmocdepsl. OcnabineHne
TuparipoBaHHBIX CHUTHAJIOB OYEHb OBICTPO BO3pPACTAE€T C PACCTOSHHUEM M YacTOTOW, a BEPOSITHOCTH
AHOMAaJILHOT'O PaclpOCTPaHEHUsI OTHOCUTENFHO Majla, TaK 4TO, B KOHEYHOM CUYETEe, OCHOBHBIM JIOJITOCPOYHBIM
MEXaHU3MOM paclpocTpaHeHus: OyaeT TpomochepHoe paccessHue. DTH MEXaHU3Mbl MOTYT HCIIOJIB30BATHCS
U1l YyCTaHOBJICHHS 3aTOPU30HTHON PaOCBsI3H.

*
B 2022 rony 3-s MccnenoBaTenbekass KOMHUCCHS 110 PaJMOCBS3H BHECJA TOMPABKH PEJAKIMOHHOTO XapakTepa

B HacTOAIIyI0 PexomMeHmannio B coorBeTcTBUU ¢ Pesomonmeir MCO-R 1.
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N3-3a HECXOKECTH TPEeX HA3BAHHBIX MEXAHU3MOB JJIs MPOTHO3WPOBAHHS TIOTEPh U YCHICHUS MEpeladu
HEOOXOJMMO OTJAEIBHO pacCMaTpHBaTh TpacCchl ¢ JIUPPAKIUEH, pacCIpOCTpaHCHHEM B aTMOCepHOM
BOJTHOBO/IE / OTPaKCHHEM OT CJIOEB aTMOC(EPHI U TPACChl TPONOC(hEepHOTO PACCESHHUS.

Hacrosimee Tlpunokenne mocBsIIEHO BOMPOcaM NMPOCKTHPOBAHMS 3aTOPU30HTHBIX PaANOPETICHHBIX CHCTEM.
OnmHa w3 ero meneld — B KpaTkoil (opMe MpeAcTaBUTh IMPOCTbIE METOABI IMPOTHO3UPOBAHMS TOJIOBBIX
pacrpeseneHnii ¥ pacnpeneeHui 111 HauXyALIero Mecsina oOINX MOTeph NepeJadn 3a cueT TpornochepHoro
paccesiHus, pacipocTpaHeHusi B aTMOC(EPHOM BOJTHOBOJIE M OTPAXKEHHS OT CIOEB aTMoc(hephbl, a Takxke
nH}pOpMaLMIO 0 JUana3oHax NPUMEHUMOCTH 3THX pacmpedeneHuid. Jpyras 3ajada — U3I0KUTH OCTABHYIO
WH(OPMAIIUIO U OTHCATh METOJIbI, KOTOPhIE MOYXKHO PEKOMEHJIOBATH ISl HCTIOJIL30BAHUS TIPU IIAHUPOBAHUU
3arOPU30HTHBIX CHCTEM.

2 Heorbemiiemble nu(ppoBbIe MPOAYKTHI

CrnemyeT WCHONB30BaTh TOJMBKO Bepcuu (ailioB, Mpe/cTaBIeHHBIe B HacTosmed Pekomenmanuu. OHu
SIBIITIOTCS HEOTHEMJIEMOM 4acThio 3TOM Pexomenmammm. B Tabmuie 1 mpuBoasTcs naHHBIE O MH(PPOBBIX
MPOIYKTax, UCIOJIB3YEMBIX B 9TOM METOE.

TABJIMLIA 1
IndpoBbie NPOXYKTHI
Ha3panue Cceblika Hcrounuk Mupota (cTpoku) Hoarora (cTo101bI)
daiina
IlepBas Pasnoc Koxa-Bo | IlepBblit Pasnoc Koa-Bo
cTpoka | (rpamgychl) CTPOK croaden | (rpaaycel) | CTOJIOOB
(° c. ur) (°B. 1)
DNS50.txt [pun. goxk. 1 x P.452 90 1,5 121 0 1,5 241
[Tpunoxenuto 1
NO050.txt puin. pok. 2 x P.452 90 1,5 121 0 1,5 241
[punoxenuto 1

3nauenueM nois "[lepsas cTpoka" ABISETCS IWHUPOTA EPBOM CTPOKHU.

3nauenneM nods "[lepBrrit cTonben" siBIseTcs qONTOTa TMepBoro cronodna. [locemHuii cronder aHaIOTHYEH MIEPBOMY
(360° = 0°) u mpencTaBIeH IS YIIPOIICHUS HHTSPITOIISIIHH.

B mone "Pa3Hoc" onpenensieTcs npupamieHie MAPOTHY/ JOATOTE MEXITy CTPOKaMH/CTOIOaMU.

Ot daiiibl cogepxaTcs B TOMoIHUTENbHOM ¢aiiiie R-REC-P.617-5-201908-11!Z1P-E.zip.

3 IloTrepn nepenaum Ha Tpaccax, NOABeP:KeHHBIX AU (PpaKIUH

s paguoTpacce, AjMHA KOTOPBIX JIUIIb HEMHOTO IMPEBBIINIAET PACCTOSHUE OO0 TOPU30HTA, WM AJIA Tpacce,
MPOXOJAIINX HAJ[ MPENATCTBHEM WJIM HajJ FOPHOW MECTHOCTHIO, MU(PAKIHS OyIeT OCHOBHBIM CIIOCOOOM
pacrpoCcTpaHEeHusl, ONPEACSIOIINM HAMPSKEHHOCTh MOoJid. B ATUX ciyuasx clieqyer NpUMEHSITh METOJIbI,
onMcanuble B Pekomenmarmmun MCDO-R P.526.

4 Pacrlpezleﬂe}me mOoTephL nmepeaavuun BCJICACTBUE TpOl'lOC(l)epHOFO paccesanus

YPOBHH CHTHAJIOB, PACIIPOCTPAHSIOIIUXCS 32 CUET TPOMOCHEPHOTO pacCesHUsI, HCIBITHIBAIOT KaK ObICTpHIC,
TaKk W MeIJICHHbIE KojeOaHus. MeaneHHble KoyieOaHus OOyCIIOBICHBI OOIIMMH H3MEHEHUSIMH YCIIOBUH
pedpakuun B atMocdepe, a OBICTphIC 3aMUpaHUs — JOBIKEHHEM MENKOMAcIITa0HBIX HEOJHOPOIHOCTEM.
MenseHHble Kone0aHusi XOPOIIO OMMCHIBAIOTCS PaclpeAeCHUIMHI YacOBBIX MEIUAHHBIX MOTEPh Iepelayn,
KOTOpBIE SBIISAIOTCS alllIPOKCUMATHBHO JIOTapH(PMHUIECKH HOPMATBHBIME CO CTAaHAAPTHBIMH OTKIIOHEHUSIMH OT
4 no 8 nb, B 3aBUCMMOCTH OT KIIMMAaTHYECKUX YCIOBHUI. BeICTphIe KOonebaHus ¢ MepruoiaMu IPUMEPHO 10
5 MUHYT IPUOJIMKEHHO COOTBETCTBYIOT pacipeecHuio Pases.
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[Ipu onpeneneHn XapaKTEPUCTHK 3arOPU30OHTHBIX JIMHUH CBSI3H, HMEIOIINX TAKYI0 [€OMETPHIO, IPH KOTOPOH
npeobiasaeT MEXaHW3M TPOMOC(HEPHOTO PACCESIHUS, €CTECTBEHHO OIECHHMBATH PACIIPEICIEHHE YaCOBBIX
MeIMaHHBIX TIOTePh Mepeaad I IPOLEHTOB BpEMEHH HeTlpeBbIIeHus cBbIme 50%.

[IpocToii nomyaHanUTUYECKUI METOJ] MPOTHO3UPOBAHUSA PACIIPEIEICHNS CPEAHETOIOBBIX ITOTEPh MEepeiadun B
YKa3aHHOM [Hana3oHe MNpHuBeleH B myHKTe 4.1. Meton mpeoOpa3oBaHusl rOJOBBIX NPOLEHTOB BPEMEHH B
IPOLICHTHl BPEMEHHU MJIsl CPEAHEr0 HauXyZIIIero mecsiua mnpencrasieH B nyHkre 4.2. B Ilpunaraemsiit
JOKYMEHT | BKJIIOYEHA IOMOJHHUTENbHAS HWH(POpPMALUs, Kacaromasics CE30HHBIX M CYTOYHBIX HW3MEHEHUH
MOTEpPh Mepeady, YacTOThl OBICTPBIX 3aMHPAaHUH IJIsl TPACcC TPOMOC(EPHOTO paCCESHUS U MIMPHHBI TTOIOCHI
nepenayn.

4.1 Pacnipenesienne cpegHeroq0BbIX MeIMaHHBIX IOTEPh MepeIayn

J1n1s1 OLIeHKH CpeTHET0/I0BBIX MEIMAHHBIX TTIOTEPh Iepeaaun L(p), He PEBbIIIaeMbIX JUIs TIPOLIEHTOB BPEMEHN
P, PEKOMEHIyeTCs HCIOIb30BaTh CIEAYIONIYI0 TMOIIAroByI0 NpOIenypy. BXomHeiMu mapaMeTrpaMu
MPOLEYPHI SIBISIOTCS: JUIMHA TPACCHI 1O Ayre 0onbmoro kpyra d (km), yacrora f (MI'1y), ycuiieHre aHTEHHBI
nepenatuuka G; (1b), ycunenue anteHHsl npueMHuKa G, (Ob), yroa ropuzoHTa CO CTOPOHBI IEpeAaTinKa
0; (Mpax) u yroj ropu30HTa CO CTOPOHBI TpUeMHHKa 0, (Mpan).

Hlaz 1. Tlomy4nTh CpeOHETONOBOM ITOKA3aTENb MPEOMJICHUS HalX YpOBHEM MOps No M BEpTHUKaIbHBIN
IpafveHT UHIeKca pedpakiuy paguoBoiaH dN ams o0mero o0beMa, 3aHUMaeMOoro pacCMaTpUBaeMOM JINHUEH,
WCTIONB3Ys HU(POBBIC KapThl, IPEICTABICHHBIE COOTBETCTBEHHO HA pUCYyHKax | u 2. JlaHHBIE KapThl MOXHO
MOJIYYHUTh B 3JIEKTPOHHOU (opme Ha BeO-caiite IK3 MCD-R B cooTBeTCTBUH C HHCTPYKLUEH, IPUBEACHHON
B ITyHKTE 2.

PUCYHOK 1

CpeaHerooBoii Noka3aTeJib NpeJOMJIEHUs HA/l yPOBHEM Mopsi N

380

370

F 360

1350

F 7340

Iupora

F 1330

320

310

300

-150 —-100 50 0 50 100 150

JHonrora

P.0617-01
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PUCYHOK 2

CpeaHeroaoBoii BepTHKAIBHbII IPaJHEeHT pe)paKIUK PAJHOBOJIH
B Mpe/e/ax HHKHEro cj1os arMocdepsl ToJmuHo 1 km dNV

Iupota

—150 —100 -50 0 50 100 150
Jlonrora
P.0617-02
Illae 2. Beraucauth yroi paccesaus 0 (yrioBoe pacctostaue) 1mo hopmyiie:
0=6.+6,+0, Mpaj, (1)

rac Gt n 6,, — YI'JIbl TOPU30HTA CO CTOPOHBI ITEPEAATIUKA U IIPUEMHUKA COOTBETCTBEHHO, a

0.=d - 10°/ka Mpa, )
re:
d: nmuHa Tpacchl (KM);
paamyc 3emun, paBHbII 6370 KM;

k: Ko>(pOUIMEHT SKBUBAJIECHTHOTO paanyca 3eMJIM Ul CPEIHHMX YCIOBHHA pedpakiuu
(cremyet UCIoNBb30BaTh 3HAUCHUE k = 4/3, eciin HeT 00JIee TOUHBIX TaHHBIX ).

Ilae 3. OnpenenuTb MOTEPU CBS3U MEX.Y PACKPHIBOM aHTEHHBI U CPEIO pactpoCTpaHeHus L,
L. = 0,07 exp [0,055(G, + G,)] 1b, (3)
rne G;u G, — k03O OUIMEHTHl YCUIICHHUS aHTECHHEI.

llae 4. Onpenenuts CPEAHETOJOBBIC TMOTEPU IMEpeAaydl B pe3ysbraTe TPOMoc(hEepHOTO paccesHUs, He
MpeBbIIIacMbIe AJIS MPOLICHTA BPEMEHH p TI0 popMyie

Lbs(p)=F+2210gf+3510gl9+17loga’+Lc—Yp ab, 4)

rac:

F=0,18 - No- exp(—hy/hs) — 0,23- dN 1B; (5)
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v = 0,035Ngexp (—ho/hy) - (—log (q/50))%¢7, p <50; ©)
17 | —0,035Nyexp (—ho/hp) - (=log [(100 — q)/50)%¢7, p > 50;

dsinf3 1 dsinf
sin(0/1000) | 2 kasin(6/10000

ho=h, + +sin(0, /1000) |, (7a)

Y01 3 MOKHO OIpeAeNTUTh C TOMOIMIBIO CIIEIYIONIET0 YPaBHEHUS:

d 0 h —h
B:_+ r_ 4T t
2ka 1000 d

rne i 1 h (KM) — BBICOTA MEpearoleil aHTEeHHBI U IPUEMHOM aHTEHHBI, COOTBETCTBEHHO;

; (7b)

rue:
hg:  BBICOTA IOBEPXHOCTH 3€MITH HAJl YPOBHEM MOPS (KM);
hy: TpuBeIeHHas BbICOTa (KM), 3HAUCHUE KOTOPOH I Pa3IMYHBIX KIMMATHYECKHX
YCIOBUH MOXXHO OINpPENEeNUTh CTaTUCTUYECKUMH MeTojaMHu. B kadecTBe 3TanoHa
MOYKHO HCIIOJIB30BaTh YCPEIHEHHOE B TII00aIbHBIX MacIITa0ax 3HaueHUE IPUBEACHHON
BBICOTEI, OTIpeieisieMoe Kak /1, = 7,35 KM.
4.2 Pacnpenesienne MeMaHHBIX IOTEPb NlepeJayy 32 CPeJHUI HANXYAIUMA MecsI

JUIst  COrNIaCOBAaHHOCTH C  pAaclpefeleHHeM CPEeJHErol0BhIX IOTeph Mepelaud 3TO paclpe]eleHue
nesnecooOpa3Hee ONpeAessITh MO CPEAHEr0J0BOMY, HCIIONB3Ys MPH 3TOM KOIPQHUIMEHT MpeoOpa3oBaHusl.
[pouerypa CBOANUTCS K CIACAYIOIIEMY.

Llae 1. Ecnu TOAOBOW CTaTUCTUYECKWH TPOIEHT BPEMEHHM yKa3aH, pacCUWTaTh MpeoOpa3oBaHKE MpPOICHTA
BPEMEHH T'OJIOBOIM CTATHCTUKU B CTaTUCTUKY HAWUXYJIIETO0 MECSIA Ui TPOMOC(HEPHOro paccessHusl COrIacHO
Pexomenmanmu MCO-R P.841. Ecnm yka3aH HpOIEHT BpeMEHH ISl HAWXYAIIEro Mecsla, HeoOXOauMOo
MIPOM3BECTH OOPATHOE BHIYKCIICHHE.

Lllae 2. PaccunTtaTh MEAMaHHBIE TIOTEPH MepeIayvy 32 HAUXYIIINHA MeCAIl A7l yKa3aHHOTO MPOIEHTa BPEMEHH,
MO/ICTaBUB yYKa3aHHBIN WM paCCUUTAHHBIN MPOIIEHT BPEMEHHU TO/I0BOM CTATHUCTUKU B MyHKTE 4.1.

5 Pacnpenesienue noreps U yCuJieHus nepeiavn BeJaeACTBHE PACIPOCTPaHeHHsI B aTMOc(epHOM
BOJIHOBO/Ie/0TPaXKEeHHUsI OT CJ10eB aTMOC(hepbl

PacmipocTpanenue mo arMoc(epHOMY BOJHOBOAY M OTPaKECHHE OT CIIOCB aTMOC(Eepbl MOTYT BBI3bIBATH
YCUJICHHE CUTHAaJa, KOTOPOE MOXKET OKa3blBaTh BO3ACHCTBUE HA CTPYKTYpYy cucTeMbl. CleAyromuidl pacyet
aHAJIOTWYEeH  mpeacTtaBieHHOMYy B [lpumaraemom — mokymente D (Mopmens — aHOMAJIBhbHOTO
pacnpocTpaHeHHs/OTpaXeHUs OT ¢jioeB) K Pekomenparimun MCD-R P.2001-2.

5.1 Onucanue pagMOKJINMATHYECKUX 30H, MPe0dIafalonIux Ha Tpacce

Berancauts JIBa paCCTOAHMSA, ONPECACIIAOIINEC CaMbIC TJIMHHBIC HETIPEPBIBHBIC YUACTKU TPACChl, IPOXOAAIIHNE
qepe3 CICAYIOIMNE PAAUOKINMATUYCCKNE 30HbI:

dp ©  caMblil ATUHHBIA HENIPEPHIBHBIN y4acTOK CylIH (cylia BAaH OT MOps + moOepexse),
HaJ KOTOPBIM MTPOXOANT Tpacca (KM);

dim: caMblil JUIMHHBIA HEMPEPBIBHBIM YYacTOK CYIIM BIAIH OT MOpPS, HaJ KOTOPHIM
MPOXOJHUT Tpacca (Km).

B T1abnume 2 oONMCHIBAIOTCS PaAMOKIMMATHYECKHE 30HBI, HEOOXOAWMBIE Ui  BBIIIEYKa3aHHOMN
KJ1accu(pUKaIHH.
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TABJINLIA 2

PaguoxkinuMaTnyecKue 30HbI

Twun 30HbI Kon Omnpenenenue

Cyma o 6eperaM BoJI0eMOB Al Cyma mo Oeperam BOJOEMOB UM MOpPCKHE IOOEPEkbs, TO €CTh CyllIa,
MIPUMBIKAIOIIAs K MOPIO BIUIOTH 10 BBICOTHI 100 M OTHOCUTENILHO CPENHETO
YPOBHS MOpSi WJIM BOJOEMAa, HO OTPAaHMYCHHAass MAaKCHMalbHBIM
paccrostareM 50 KM OoT OIipKaiiimero Mops

Cyma Branau ot Mopst A2 Bcest cymra, kpome cymu mo 6eperaM BOJZOEMOB M MOPCKOTO MOOEPEXbs,
OIIpeIeIeHHOI BhINIE Kak "cyIa 1o oeperaM BoJ0eMOB"

Mope B Mops, okeaHbl U JApyrue KpyHHbIE BOAOEMBI (TO €CTh OXBAaTHIBAIOILUE
OKpY>KHOCTH TI0 KpaitHeit mepe 100 kM B muamerpe)

Kpynuwie 6oooemvt na cyute

"KpymnHbie" Bo1oeMBbI Ha CylIe, KOTOPBIE CIEAYET OTHOCUTD K 30HE B, onpenestoTes Kak BOIOEMBI IUTOIIA b0
o kpaiineit mepe 7800 KB. KM, 32 HCKIIIOYEHHEM IUIOIIanu pek. IIpu pacuere miuomaau 3Toil TeppUTOPUH
OCTPOBA, PACIOJIOKEHHBIE B 3TUX BOJOEMAX, CIEAYeT CUUTATh BOJOW, €CIM MX BO3BBILICHHE HAl CPEAHUM
ypoBHeM Bomoema He mpesbimaer 100 M g Oonmee wem 90% wux mimomamu. OcTpoBa, KOTOpPBIE HE
YIOBIIETBOPSIOT 3TOMY KPUTEPHIO, IIPU pacueTe IUIOLalu BOAOEMa CIEAYET OTHECTH K CYIIE.

Kpynnule ozepa u 600H0-0010mHbBIE Y200bsI

Bonbmume mnomanu cymm (6osiee 7800 KB. KM), Ha KOTOPBIX PACIOI0KEHO MHOXKECTBO MEJIKUX 03€P WIIH CETh
PEK, TOJKHBI pacCMaTPUBAThCS aAMUHUCTPALMIMH KaK MPUOPEKHBIE PalioHbl M OTHOCUTHCS K 30HE Al mpu
YCIIOBHH, YTO 3TH Y4acTKH cymu oonee yeM Ha 50% 3aHATH Bo#oil u Oonee 90% cymin pacroyioKeHO HIKe
100 M Hax cpeTHUM YPOBHEM ITOBEPXHOCTHU BOJIBI.

KnumaTtnueckne pailoHbI, OTHOCSIIUECS K 30HE Al, KpyIHBIE BOJOEMBI Ha CyIlle, KPyIHBIE 03€pa U BOIHO-
OO0JIOTHBIE Yro/bsl TPYAHO ONpPENEINTh a0COMIOTHO OJHO3HA4HO. [l03TOMy aaMUHHCTpaLUsIM Ipeaiaraercs,
3apeructpupoBath B bropo pannocsszu MCO (bP) Te paifoHbl, Haxo Imuecs Ha UX TEPPUTOPHSIX, KOTOPBIE
OHH XOTEJIN OBl ONPEACTUTH KaK MPHHAIJICKAIINE K OJJHOM N3 Ha3BaHHBIX KaTeropuid. [Ipu oTcyTCTBIM TaKoH
3apEeTUCTPUPOBAHHON HHGpOpPMaLMU Bce o00JacTH Ha cyme OyOyT CUYMTaTbes NPUHAUICKALIMMU K
KJIMMaTH4YeCKOi 30He A2.

B crpaBoYHBIX 1eNsIX BO3MOXKHO HCIIONB30BaTh OEperoBble KOHTYpPHI, cojiepxkammecs: B LludpoBoit kapre
mupa MCD (IDWM), koTopyro MoxkHO noixyuuTs B BP no aapecy: https://www.itu.int/pub/R-SOFT-IDWM.

5.2 Touka najgeHus BOJHBI NPU PACHPOCTPaHeHUH B aTMOc(epHOM BOJHOBO/IE

PaccuutaTte napamertp, 3aBUCSIIUNA OT CAMOI0 JUIMHHOI'O y4acTKa CYIIN Ha Tpacce:
—(4,12x107*xd2*!
T=|l—e 0| (8)

PaccuuraTe mapameTp [li, XapaKTepU3YIOIIUA CTENEHb MPOXOXKJICHUS TPacchl HaJ CYyIIEH, HCIOIb3YA
BBIPa)KECHHUE:

d 0,2
“%tm
| 1nl6-6,61 ~(2,48+1,777)
u, =10 +10 , 9)
rac 3HaUYCHUC |l JOJIKHO 6I>ITI) OrpaHUYCHO HCPABCHCTBOM L] <1.
Paccunrtats mapameTp L4, UCTIONB3YS BhIPAXKCHHE:
~0,935+0,017q ¢,,,, )1
~ 10( + 40, |)logp, pu ‘ ®,, < 700;
M4 - 0,3 logn o (10)
107 logt upu | @, | > 70°,

rac Qm, — IMrUpoTa cpe;[Heﬁ TOYKH TPACCBHI.
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Touka majgeHus BOJHBI NPH aHOMAJBHBIX YCIOBUSX pacnpoctpaHeHus Po (%) s mecta, HaJ KOTOPBHIM
PAacIoyIoKeHa CPeAHssl TOUKA TPACChI, ONPeNeIIsieTCs CIEAYOIINM 00pa3oM:

0,015/, |+ 1,67 .
B, = 10 [ | [TATH % npu |(pm,, < 70°; (11
0=
4917""‘1 Hy % Ipn |(Pmn | > 70°.
53 IloTtepn 3a cYeT JKPAHMPOBAHHMS MECTHOCTHIO, HMEIOIIHE OTHOLIEHHE K YCJIOBHSAM

AHOMAJLHOTO PACTPOCTPAHEHUS
[TonpaBku K yriaM MecTa OTHOCHTENIBHO TOPU30HTA I epeJaTInKa U MpHEeMHHKA!
g,=01-d,; (12)
g =0l-d,, (13)

rne dy, di (KM) — paccTOsIHUSI OT TepMUHaNa 10 ropusoHTta. s Tpacc nuHus npsmoil BuaumoctH (LoS)
YCTAHABIMBACTCS PABHOW pACCTOSHHUIO JO TOYKHM C HAWUOONBIIMMH TOTEPSIMA Hal KIMHOBHIHBIM
MPETATCTBUEM.

HOTCpI/I MCXKAY AaHTCHHaMWU W IOTCpU A yCJ'IOBI/II\/'I AHOMAJIBHOT'O PpAacCHpOCTpaHCHHA, CBA3AHHBIX C
SKpaHUPOBaHUEM MECCTHOCTBHIO, paCCUYNUTBIBAIOTCA CICAYIOIINM 06pa30M.

MoauduIrupoBaHHbIE YIJIBI MECTA TEpeIaTInKa U PUEMHUKA OTHOCUTEILHO TOPH30HTA:
0, =0,-g Mpazn; (14)
0,.,=0,.—g, Mpa. (15)

Ilorepn 3a cueT S3KpaHMPOBAHWS MECTHOCTBIO JJISi IepelaTidka M IPHEMHHKA I10 OTHOIICHHIO K
pacrpoCcTpaHEeHUIO B aTMOC(HEPHOM BOJIHOBOJIE:

A, =20- 1og[1 +0,361-0,,-(f-d, )“2]+ 0,264-0,, - ' 1B, 04> 0; (16)
A4,=0 nb B MHOM CJIy4ac; (17)
A, = 20-1og[1 +0,361-0,,-(f- d,,)“z]+ 0,264-0,,. - £ 1B, 0,>0; (18)
A,=0 b B MHOM CJIy4ae. (19)
5.4 IlonpaBku, oTHOCAIMECS K BOJTHOBOJTHOMY PACIPOCTPAHEHUIO HAJl IOBEPXHOCTHIO MOPS

Omnpenenuts paccTOSTHUE OT KaX]I0TO TEPMHHANA JI0 MOPS B HANIPABJICHUH JJPYTroro TePMHHAIIA!
de = paccTosIHUE OT MOOEPEkKbs 0 IMepeaaTInka, KM, (20)
dcr = paccTosiHEE OT OOEPEeXbst 0 MPUEMHHUKA, KM. 21

O6e mompaBKu, OTHOCSIIMECS K BOJHOBOAHOMY pACIPOCTPAHEHUIO HAJA TOBEPXHOCTBIO MOPS IS
nepefaTanka U TMpueMHUKa Ae W A. COOTBETCTBEHHO, PaBHBI HYJIO, 332 HWCKIIOYEHHEM CIETYIOIINX
KOMOWHAIWH YCIIOBHH:

A, =-3-exp(-0.25-d2) 1+ tanh{0,07-(50- 4, )}] B,
ecin (® = 0,75) v (de < die) 11 (det < 5 ¥M); (22)
A,=0 nb BuHOM ciyuae; (23)

A, =—3-exp(-0,25-d2)-[1+ tanh{0.07-(50-h, )}] b,
ecnt (© 2 0,75) v (der < djy) 11 (der < 5 ¥M); (24)
A =0 b B UHOM clydae, (25)

cr
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T/Ie ® — YIaCTOK TPACCHI, MPOXOSAIINAN HAZ MOPEM, /i, Ay — BBICOTHI TIEPEAroNIeii, IPUEMHOW aHTEHHBI HaJI
CpPEeIHUM YPOBHEM MODSI.

5.5 O0mme noTepu U3-3a NEPEXOAHOT0 3aTyXaHUS PH AHOMAJIbHOM PacHpoCTPaHEHUH

O6HH/IC IMOTEpHU H3-3a IMCPEXOAHOI0 3aTyXaHUsd MCKAY aHTCHHaMH, O6YCJ'IOBJ'ICHHI>IG aHOMaJIbHBIM
pacnpoCTpaHC€HucCMm, TCIICpb MOT'YT OBITH pacCUnTaHbl KaK:

A, =102,45+20-log[f(d), +d, )|+ Ay + A, + A, + 4, + A, 1B, (26)

re Ay — SMIuprYecKas MompaBKa i y4eTa BO3PACTAIOMIET0 OCIA0IeHUs IPH YBEIHYSHUH AJTWHBI BOHBI
JUTSL BOJTHOBOJTHOTO PacTpOCTPaHEHUS:

Ay = (45,375 -137,0f +92,5f2)co ab, ecnu f<0,5G I'n; (27)
Ay =0 b B uHOM Ciydyae. (28)
5.6 Ilorepu, 3aBucsKe OT YIJIOBOI'0 PACCTOSTHUSA

[ToronHoe yrioBoe ocnabiieHHe B yCIOBHAX aHOMAJIBHOTO PaclipOCTPaHEHHS:

Ya=5-10"-k-a-f"* nb/mpan. (29)

CKOppeKTI/IpOBaHHLIC YTJIbL MecTa Hepe,[[aT‘II/IKa nu HpI/IeMHI/IKa OTHOCUTCJIBbHO I‘OpI/ISOHTa:
0, =min(0,,g,)  mpan; (30)
6, =min(6,,g,)  wpan. (31)

CKOppeKTHPOBaHHOE 00IIIee YIIIOBOE PACCTOSIHUE JUISl TPACCHI:
__1000-d

0, = P 04t + 04 Mpan. (32)
[Torepu, 3aBucSIINE OT YIJIOBOTO PACCTOSHUSA:
Aad =Ya- ea nb. (33)
5.7 IHoTrepun, 3aBucsIMe OT PACCTOSTHUSL M BpEMEHHU

[orepn asnst yciaoBuil aHOMAaJIBHOTO PACTIPOCTPAHEHUS, 3aBHUCSIINE KaK OT PAacCTOSHUS 10 Jyre OOJBIIOro
KpyTa, TaKk U OT MPOLEHTAa BPEMEHH, PACCUUTHIBAOTCS ITyTEM OLIEHKH CJIETYIOIINX BETUYHH.

PaCCTOHHI/Ie, CKOPPECKTUPOBAHHOC C YyUYECTOM K03(1)(1)I/II_[I/ICHT3. HEPOBHOCTHU penbeq)a MECTHOCTH:

d,=min(d—-d,—d,,40) . (34)

Koaddumment nepoBHOCTH penbeda MECTHOCTH:
1y =exp|-4.6x107% (4, —10)(43 +6-d,, )| hn> 10 u; (35)
;=1 B unom ciyuae, (36)

rae h, — mapaMeTp HEpOBHOCTH TPAaCCHhI, IpUBEACHHBIN B [IpriaraemMom nokymeHTe 2.

quH, H€O6X0,I[I/IMI>If/1 JJIL KOPPCKIOUU T'COMETPUU TPACCHI:

o=-0,6-3,5-10"7-d*" -t (37)
Ecmm a < —3,4, yctanouts o = —3,4.
KoadduimeHt reomeTpuu Tpacchl:
500d2 a
he = |t +¢h—m>2] (38)
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Ecm po > 1, ycranoButs Lo = 1. A, hr — 3dexkTrBHAS BBICOTA TEpeAaromiell, IpUEeMHOW aHTEHHBI Haj
TJIaJIKOM MMOBEPXHOCTHIO, MpUBeAcHHAs B [IpunaracMoM gokymeHTe 2.

[IporeHT BpeMeHH, CBSI3aHHBIA C aHOMAIBHBIM PACIPOCTPAHCHUEM U CKOPPEKTHPOBAHHBIA i OOINEro
PacToONIOXKeHHsI 1 KOHKPETHBIX CBOWCTB TPACCHI:

B=Bo 113 %. (39)

[TokazaTenpb crereHn, HeOOXOIUMBIH IS pacdeTa IOTePh, 3aBUCAIINX OT BPEMEHH:

r— 1,076e;<;p{—10—6 a-? [9,5 1-4,8logB +0,198(logB )’ ]}

(2,0058—Togp )12 : (40)
[lorepu, 3aBucAIIME OT BpEMEHU:
A, :—12+(1,2+0,0037d)10g(%)+12(%)r +22 1B, (41)
rae g = 100 —p.
5.8 OcHOBHBbIE I0TEPH Nepesayn, 00ycJI0BIeHHbIe AaTMOC(EPHbIM BOJIHOBOIOM

OcHOBHEBIE MOoTEpHU nepeaadyu, CBA3aHHbIC C aHOMAJIBHBIM PaClIpOCTPAHCHUEM, OIIPECACIIAIOTCA KaK:

L,=A4,+A4,+A4, ab. (42)

6 Ouenka pacnpenejieHUs 00IIUX NOTePh Nepeaadn

JUist pacueTa AMHAMUYECKOT0 ANana3oHa, TpeOyIOIero 3HaH!Us pacipeiesieHus 1 0oJiee HU3KUX MPOLIEHTOB
BPEMEHH, HENb3sl OTPaHUYMBATHCS TOJIBKO TPOMOCHEPHBIM paccesiHeM. 3HAaueHHsl MOTeph Iepeaayn, He
NPEBBIIAEMBIX TSI OY€Hb MaJbIX IPOIEHTOB BPEMEHH, OyIyT ONpPENEISTHCS YCIOBHSAMH aHOMAIBHOTO
pacnpoctpaneHus. TponochepHoe paccesHHe M paclpOCTPaHEHHE B aTMOC(EPHOM BOJIIHOBOJE U 3a CUET
OTpaXKEHHUsI OT CJIIOEB aTMOc(epbl B 3HAUYUTEIBHON CTENEHH KOPPEIHPYIOTCS W OOBEIUHSIOTCS Ha OCHOBE
MOIIHOCTH AJISl 3TOro IpoleHTa BpeMeHH. OCHOBHbIE MOTEpU Iepelnadu JUisi 000MX MEXaHU3MOB MOXHO
00BENVHUTH JJIS TIOYYEeHUS OOIINX TTOTeph MpY IOMOIIU ypaBHeHwid (4) u (42):

L(p) = —5log (10~%2Lbs 4 10~02Lba) 7B. (43)

7 PasHeceHHbI npuem

I'myGokue 3aMupaHusi, BOSHUKAIOIINE [IPU PACIPOCTPAHEHUH 3a CYET TPONOC(HEPHOTo paccesHusi, CHIBHO
YXYIMAT paboTOCIOCOOHOCTh CHCTEM, HCIHONB3YIONMX STOT MEXaHM3M paclpocTpaHeHus. BrnmsHue
3aMUpPaHU MOKHO YMEHBIIUTH C TIOMOIIbIO PAa3HECEHHOTO MpHEeMa, UCTONbB3Ys JIBa WM OOJiee CUTHAJIOB,
3aMUpaHUsl KOTOPbIX Oojiee MJIM MeHee He3aBHCHMMBI Onarofapsi pasHECEHHIO Tpacc WM 4acToT. Mrak,
W3BECTHO, YTO MPOCTPAHCTBEHHOE, YITIOBOE MJIM YACTOTHOE PAa3HECEHHWE YMEHBIIAET MPOLEHT BPEMEHH, B
TEYEeHUE KOTOPOTO MPEBBIMAIOTCS OOJbINE 3HAYEHUs MOoTeph nepenadd. [Ipu aTom yrioBoe pasHeceHHe
MOJKET OKa3bIBaTh TaKOH ke 3PQEKT, 4TO M BEPTHKAILHOE MPOCTPAHCTBEHHOE, SIBIISSCH MPH 3TOM Ooliee
SKOHOMHYHBIM.

7.1 IIpocTpaHcTBEHHOE pa3HEeCeHUe

B 3aBucuMocTH OT 0COOCHHOCTEH paccMaTpHUBAEMOr0 MECTa MOXKHO HCIIOJIB30BaTh IMPOCTPAHCTBEHHOE
pa3HECEHUE 110 TOPU3OHTAIN WK BepTUKaIH. COOTBETCTBYIONINE BEIMYMHBI pa3Hoca Al v Av 110 TOPU30HTAITN
Y BEPTUKAIU COOTBETCTBEHHO Ha yactoTax Bhimie 1000 MI'1 ompenesnstoTcsi ¢ MOMOIIBIO SMIOUPUYECKUX
COOTHOIICHHUM:

Ah=036(D+412)"”  w; (44)

Av=036(D>+412)"" (45)
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rae D — nuaMmeTrp aHTEHHBI B MeTpax, a [, = 20 M u [, = 15 M — sMImpUYecKrue MacmTaOHBIC IIMHBI 110
TOPU30HTAJIH U BEPTUKAIN COOTBETCTBEHHO.

7.2 Pa3Hecenue mo yacrore

B cucremax, B KOTOpBIX KEeNaTEIbHO HCIIOIB30BATh PA3HECEHUE 110 YaCTOTE, COOTBETCTBYIOIAS BEIUYMHA
gactoTHOTO pazHoca Af'(MI'n) na yactoTtax BbIe npubam3uTensHo 1000 MI' onpeaensiercss ¢ MOMOIIBIO
COOTHOILICHHUS:

Af=0441/0d) (D> +12)"* MTn, (46)
rue:
f: wgacrora (MI'm);
D: nuamerp aHTEHHHI (M);
0 : yrox paccesHus (Mpaf), OITy9YaeMblil u3 ypaBHeHus (1);
I,: wmacmTabHas nnuHa 15 M, 0 KOTOPOil TOBOPHITOCH BHIIIIE.
7.3 YraoBoe pa3Hecenue

MOXHO TakXe HCIOIb30BaTh BEPTHKAJIBHOE YIJIIOBOE pa3HECEHHE C IBYMS WM Oojiee aHTCHHBIMHU
o0JyIydaTensiMM, Pa3HECEHHBIMH B BEPTHKAJbLHOM HAIIPAaBICHWH, W OOIIMM OTpaxareieM. Takod mpuem
CO3MIaeT pa3lIM4HbIe pPAa3HECEHHbIC 10 BEPTHKAIM O0OmHe OOBEMBl 10 aHAJOTHH C BEPTHKAIBHBIM
MIPOCTPAHCTBEHHBIM pa3HECEHHEM. YTJIO0BOH pasHoc ADO,, HEOOXOAUMEBIA I MOTyYeHHUS MPUOIU3UTENHHO
TakKoro ke 3(¢eKra, Kak 3a CUeT BEPTUKAIBHOIO MIPOCTPAHCTBEHHOTO pa3sHoca Av (M), OIpenesnsieMoro u3
ypaBHeHHUs (45), Ha TPUOIN3UTENTEHO CHMMETPHUYHBIX TPACCAX PACCUUTHIBACTCS KaK:

AB, = arc tan(Av/500d), (47)

rjae d — JyIiHa TPacchl (KM).

8 BiusiHue pacnoJioykeHus CTAHIUI

K pacnonoxenuro TWHUI Mepenadyn cienyeT OTHOCUThCS OY€Hb BHUMATENbHO. Jlydn aHTEHHBI HE JIOJDKHBI
MperpakaaTbcs OJM3ICKAIIMMU TPEMATCTBUSIMH, @ aHTCHHBI JOJDKHBI OBITh HAIIPaBJICHbI HEMHOI'O BBIIIE
ropu3oHTa. TOYHOE ONTUMAIIEHOE 3HAYSHHE BO3BBIIICHHS 3aBUCUT OT THUIIA TPACCHI U aTMOC(EPHBIX YCIOBHHA,
HO OHO JIOJDKHO OBITH B Tipezenax oT 0,2 g0 0,6 muprHBI JIyda HajJ TOPU30HTOM.

W3mepenwns, mpoBeZeHHBIE C TIOMOINBIO TMOBOPOTA Jyda aHTEHHBI ¢ ycwieHneM 53 n1b oTHocuTenbHO
HaTpaBJICHUs HA TOPU30HT I10 JyTe OOJIBIIOTO KPyra OT JBYX MepeAaTInKoB, padoTaromux Ha yactote 2 [T,
KKIBIA M3 KOTOPBIX HaXxoAWuTCcsA Ha paccTosHUM 300 KM, C 04EBUIHOCTHIO ITPOAEMOHCTPUPOBAINA CKOPOCTh
CHIDKEHHUSI MOIIHOCTH TMPUHUMAaeMoro curHaia 9 ab Ha rpagyc. OTo HabII0anoCch MpU YBEIWYSHUH YTJIa
paccesiHUs BBILIE NEPBBIX TPEX I'PALyCOB KakK 10 a3UMYTY, TaK M 110 BO3BBILIEHUIO [l KQXI0M TPACChl U IS
LIUPOKOr0 JUana3oHa IPOLEHTOB BPEMEHH.
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IIpunaraemslii 1oKymeHT 1
K IIpunoxenuro 1

HOHOJ’[HHTCJ’ILHLIG BCIIOMOIaTe€/JIbHbIC MATCPHAJIBI

1 Ce30HHBIE U CYyTOYHBIE H3MEHEHNS NMOTEPh MepeIavn

B ymepeHHBIX KIMMaTHYeCKUX 30HAX MPOUCXOAAT TOAOBBIE M CYTOYHBIE M3MEHEHHUsS IOTEph INeperadd.
CpenHeMecsYHbIE MeIMaHHBIC TIOTEPH, KaK MTPABIIIO, BBIIIIE 3UMOM, 4eM JieToM. /lrama3oH moTeps COCTaBIsAET
ot 10 no 15 b Ha cyxomyTHbBIX Tpaccax JmuHON 150-250 kM, HO CHIXKAIOTCA C POCTOM paccrosiHus. Kak
MOKa3aJii U3MEPEHUS, BBINOJHEHHBIE B €BpoIeickol yactu Poccuiickoil @enepaunu Ha Tpacce MJIMHOU
920 kM Ha yactote 800 MI'n, pa3HuLIa MEXAY JIETHUM U 3UMHUM MEJIHAHHBIMU 3HAYEHUSIMU COCTABHJIA JIUIIb
2 nb. CyTtouHple W3MeHEHHs OOJbIlle BCEro 3aMETHHI JIETOM M JieKaT B auama3zoHe oT 5 mo 10 nb Ha
CyXOonmyTHBIX Tpaccax mHOH oT 100 mo 200 kM. HamGonpinme morepu mepenadd HaOMIOJAIOTCS IOCTe
MOJTyIHS, 2 HANMEHBIITNE — PaHHUM yTpoM. Ha MOpckux Tpaccax mosiBieHre cyneppepakiny U MOAHSTHIX
ypoBHe# OoJiee BEpOATHO, Y€M Ha CYXOITyTHBIX Tpaccax, MO3TOMY Ha HUX OOJbIIE W IUANa30H W3MEHEHHH.
3T0 cO00paKeHNUE MOKET OTHOCUTHCS TAKKe K HU3KUM, POBHBIM MPUOPEKHBIM PErMOHAM B MOPCKUX 30HAX.

B cyxux, ®apKuX MyCTBIHHBIX KJIMMAaTHYeCKUX 30HAX OoclallieHue JOCTHraeT MakcuMyMa JieToM. [ ooBble
M3MEHEHUSI MECSYHBIX MEIMAHHBIX 3HAUCHHsSI U1l TpacC CpeaHel JanbHocTu mpesbimaroT 20 nb, mpu stom
CYTOYHBIE U3MEHEHHS Ype3BbIYaiiHO OOIIbIINE.

B 9KBATOPHUAJIBHBIX KIIMMATHYCCKUX 30HaX rogOBbIC U CYTOYHBIC U3BMCHCHUS, KaK IIpaBuiio, HEOOIBIIIHE.

B MyCcCOHHBIX KIIMMaTHYECKUX 30HAX, TJie MpoBoauiauchk n3mepenus (Ceneran u bapbasoc), MakCUMalbHbIC
3HaueHust N; HaONIOMal0TCS BO BpeMs Ce30HA JOXKJEH, HO MHHHMAJIbHOE OCIAa0JIeHHE — MEXIy CE30HOM
JOXKAEH U CyXHM CE€30HOM.

2 YacroTa ObICTPBIX 3aMHUPaHUil 111 TPace TPOnocGepHOro paccestHus

BricTpoe 3amupanue MPOUCXOANUT ¢ YACTOTON HECKOIBKO 3aMUpaHUil B MUHYTY Ha 0oJiee HU3KUX J4acTOTaxX U
HECKOJBKO repl B auanazone YBUY. B pe3ynbraTe HamoXEHUS MHOXXECTBA MEPEMEHHBIX HEOIHOPOIHBIX
KOMITOHEHTOB 00pa3yeTcsi CUTHAN, aMILTUTY]a KOTOPOTO MMEET PAJICEBCKOE paclpeesieHie. Y CTaHOBICHO,
YTO 3TO MOYTH CIIPABEIIINBO, KOT/Ia aHAIM3UPYETCS paclpeielieHIe 3a IePUoAbl IPUMEPHO /10 MSITH MUHYT.
Ecam cymecTBeHHYI0 dYacTh NPUHUMAEMOIO CHTHAja COCTABJISIOT CHUTHAIBI JPYroro THIA, TO 3TO
pacnpezneneHue MeHseTcs. OTMEYaniCh BHE3AIHbIE OBICTPHIE M TIIYOOKHE 3aMUpPAHUS TPU MPOXOXKIESHUH
JIUHUH CBSI3U 4epe3 001acTh (PPOHTANTBHOTO BO3MYIIEHHS. SIPKO BBIPAXKEHHBIE OBICTPHIE 3aMUPAHUS MOTYT
BBI3BIBATH OTPAKEHUS OT BO3AYIITHOTO CYJIHA.

HpOBO,Z[I/IJ'IOCL HUCCICA0OBAHUEC YaCTOTHI 6I>ICTpI>IX BaMI/IpaHI/Iﬁ KakK (byHKLII/II/I ABTOKOppCIAIU 110 BPCMCHHU,
KOTOpad Aac€T CPpCAHIOI0 YaCTOTY 3aMI/IpaHI/Iﬁ AJId KOPOTKHUX MIEPUOJOB BPEMCHH, B TCUCHUC KOTOPBIX CUTHAJI
ABJIACTCA CTAllMOHAPHBIM. YCTaHOBHeHO, YTO MEAHMAHHOC 3HAUYCHHC CpeJIHeﬁ qaCTOThI 3aMHpaHHﬁ pacTeT
IMOYTH MPOIMOPHHUOHAJIBHO MJIMHE TPAaCChl U Hecymeﬁ JaCTOTC U HEMHOI'0O YMCHBHIIACTCA C YBCIMYCHHUEM
AnaMeTpa aHTCHHBI.

N3mMepenust Takoke MoKasaju, 4To Han0oJIbIas ObICTPOTA 3aMUPaHUil HA0JIFO1aeTCs B CIydasiX, KOI/a YacOBbIC
MEJIMaHHbIC MMOTEPHU IMepeaadyr MPEBBIIIAIOT MEIHAHHbBIC MOTEPH 3a IJIUTEIbHBIA mepuoia. B 1emom ObLIO
YCTaHOBJICHO, YTO CKOPOCTh 3aMUPaHMIl YMEHBIIAETCS C YMEHBIIEHUEM TOTEPh Iepeladdl HIKE YPOBHS
MEJIMaHHbIX MMOTEePh 3a JUTHTENbHBIN niepro. [Ipu 3ToM HanMeHbIIHe CKOPOCTH 3aMUPAaHUN HAOIIIOAI0TCS B
ClTy4asix, Korja nmpeobjiagaeT BOJTHOBOIHOE pacIpoCTpaHEHHE.

Camoe OoubIIIOe 3HAUECHUE UMEIOT HarOoJiee OBICTPhIC 3aMUPAHUs B CITy4ae YaCOBBIX MEJIMAHHBIX 3HAYCHUN
MOTEeph Tepelayd, MPEBBIIIAIONUX MEAUAHHBIC MOTEPH 3a AIUTENbHBIA mepuoa. CoriacHo pesyJsibTaTam
HECKOJILKMX HW3BECTHBIX M3MepeHmid (Ha dactore 2 ['T1) MemWaHHBIE CKOPOCTH 3aMHpPAHHHA COCTABIISIOT
npubnm3uTenbHo ot 20 10 30 3aMuUpaHuii B MEHYTY.
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3 IIupuHa 10JI0CHI, JOCTYITHASA /I Neperadu

PaznuunbIe HEOTHOPOTHOCTH, OOYCIIOBIMBAIOIINE PACIIPOCTPAHEHNE 32 CUET PACCEesSHUS, CO3Mal0T TPACCHI
pacnpocTpaHeHHs, KOTOPBIE MOTYT Pa3lN4aThCs MO KOJMWYECTBY M BpeMeHH mnepenadn. COOTBETCTBEHHO
KO3 (UITUCHTHI Nepelaud Ha JBYX COCEIHUX YacTOTaX HE MOJIHOCTBIO KOPPEJIMPOBAHBI, YTO MPHUBOIUT K
WCKXEHHSIM TIepe/ilaBaeMoro curHajia. JlocTymHas A mepefayl MIMPHHA TOJOCH — 3TO IIMPHHA TOJIOCHI,
B IIpelleTax KOTOPOW WCKa)KeHHWE TIIepeaBaeMOro CHTHajla, BBI3BAHHOE JTHUM SIBIICHHEM, HaXOJHUTCS
B JIOMyCTHMBIX TMpenenax. TakuMm o0pa3oM JaHHas [IMPUHA T[OJIOCHI 3aBUCHUT KakK OT Xapakrepa
MepelaBacMoro CUrHaia (MyJIbTUIUICKCUPOBAHHBIN Tele()OHHBIH CUTHAJ, TEJICBU3MOHHOE H300paKCHUE
WT.O.), TaK U OT HCKWKEHUS, OOIMyCTHMOTO Ui JaHHOTO curHaima. Kak TIokaszanw WCCieqoBaHuUs,
npoBeJieHHble Bo OpaHiyu:

- TIOBBIIIICHUE YCWJICHUS aHTEHHBI PACHIMPSCT JOCTYIHYIO JUIsl TIepeaadd IHUPUHY MOJIOCHI IO TaKOM
CTCMEHH, YTO TMOTEPU YCHWICHUS TAaKKE IMOBBIIAITCS (TO €CTh MNPH YPOBHIX YCHIICHUS,
npeBbimamux npumepHo 30 nb);

- TP BCEX OCTAITBHBIX OJMHAKOBBIX MapaMeTpax AOCTYITHAS IJIS MepeJadd MHUPHUHA TOJIOCH 3aBUCHUT
OT CTPYKTYpbl aTMOc(hepsl U, CIeI0BaTEILHO, OT PACCMATPUBAEMOM KIIMMATHUECKON 30HBI,

- AOCTYyIHAasA Ui NEpeaavyud IHUpPHUHA ITOJOCHI YMEHBIIACTCA C YBCJIMYCHUEM PACCTOSAHHA, HO 3aKOH
OTOro YMCHBIICHUSA IJId PASHBIX KIIMMATHYCCKUX 30H pa3HLII71;

- AOCTyIIHad JJId nepeaavyu NIMprHa 10JOChl YMCHBIIACTCSA IIPH IOJIOKUTCIILHBIX YIJIaX BbIXOAAd BOJIH
1 YBEJIMYUBACTCA ITPU OTPULIATEIIBHBIX yIJjlax.

IIpunaraemplii JOKyMeHT 2
K [Ipuioxenuro 1

¢ dexTHBHBIE BHICOTHI U MMapaMeTP HEPOBHOCTEH TPAaCChl

Hwxecnenyronee MoJeNMpoBaHrde aHAIOTHYHO TPHUBECHHOMY B TyHKTE 3.8 "DddekTuBHbIE BBICOTHI U
napameTp HepoBHocTeH Tpacchl”" Pexomenaarmu MC3-R P.2001-2.

D¢ dexTuBHBIE BBICOTHI NEpeaaTylKa U NPUEMHUKA HaJ YPOBHEM MECTHOCTH BBIYUCIISIOTCS OTHOCHTEIBHO
IJIaIKOM TIOBEPXHOCTH, COOTBETCTBYIOIIEH TaHHOMY NPO(UITIO, CIIEAYIOIINM 00pa3oM.

PaccunrteiBaroTcs HadanbHBIC npeaABApUTCIIbHBIC 3HAYCHUSA BBICOTHI FH&HKOﬁ IMOBCPXHOCTH Ha KOHIAX —
NnepeaaTyrK U MPpUEeMHUK — TPACChI CICAYIOINIUM 06pa30M:

n

Vi= Z(di -d, )(hi +h ) : (48)
i=2
vy =3 (d—d ) h(2d, +d, )+, (d,+2d, )], (49)
i=2
2vd —
Ry = (%j M HaJI CPETHUM YPOBHEM MODS; (50)
-vd
hy,, = [%} M HaJl CpeIHUM yPOBHEM MODH, (51)
rje d; — pacCTOSIHUE OT MepeaaTyrKa a0 i-i Touku mpoduiist (KM), /;— BbICOTA [-i TOUKH IPOGhUIIS HaJl ypOBHEM
Mopst (M), i — 1,2, 3, ..., n — HOMep TOUYKH NPOPUIIsL, # — KOINIECTBO TOUEK MPOQHIISL.
Ecnu h, —h,, <1, HOBTOPHO PACCUMTAHUTE /yip, MCTIONB3YSI BHIPAKEHHE:

hsiip = hes —1 M HaJ CPEHMM yPOBHEM MODS, (52)
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riae s = hy + hyg, hig — BBICOTA DIIEKTPUYECKOTO IICHTPA NIEpeIarolieli aHTCHHBI.

Ecnmu h —h

srip

<1, HOBTOPHO PAaCCUUTANUTE /i, UCTIOIB3YS BHIPAKEHUE:

hgip = hyg —1 M Ham cpenHUM yPOBHEM MODS,
rae hys = hy + hyg, hye — BBICOTA IIEHTPA MTPUEMHOMN aHTEHHBI HaJl 3eMJICH.

KPYTI/ISHa IMyTeEM noa6opa perpeccur MCTOA0OM HAMMCHBIIUX KBAAPATOB ONPCACIIACTCA KaK:

m= Eﬁ%;hsz/KM,
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(53)

(54)

B(I)q)eKTI/IBHBIG BBICOTBI AHTCHH I€pe€aaTdyuka W MNPHUCMHHUKA Had T. JIaI[KOﬁ IMOBCPXHOCTBIO TCIICPDH

OIIPEACIAOTCA KaK:
Pie = hys — hstip M;
Bre=ths—hyy M.
BorurcinTh mapaMeTp HEPOBHOCTH TPACCHI, HCTIOb3Ys BRIPAKCHHUE:

hm =max [h; — (hstip + md;)] m,

(55)
(56)

(57)

r7e WHACKC Mpoduiisl { IPUHUMAET BCE 3HAYCHHS OT i O ij BKIIOUUTENBHO. i) ¥ i) — UHICKCH TIPOQHISL

pacCcTodaHuA nepeaaTirnkKa u NMpueMHNUKa 10 rOPpHU30HTA.
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