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PEKOMEHJIALIA MCS-R P.530-13

JlaHHBIE 0 pacIpPOCTPAHEHUH PAAUOBOJIH M MeTO/Ibl IPOTHO3UPOBAHMS,
TpeOyrouuecs 1Jisl NPOEKTUPOBAHUSA HA3EMHBIX CHCTEM NPAMOM BUAUMOCTH

(Bommpoc MCD-R 204/3)
(1978-1982-1986-1990-1992-1994-1995-1997-1999-2001-2001-2005-2007-2009)

Cdepa npumeneHust

Hacrosmas Pexomenaanms coaepXUT METOIbI TPOTHO3UPOBAHUS SIBICHNH, CBSI3aHHBIX C PaCIpOCTPaHEHHEM
PaAMOBOIH, KOTOPHIE IOJDKHBI MPUHUMATHCS BO BHHUMAaHHUE IPU MPOEKTUPOBAHUH CHCTEM (UKCHPOBAHHBIX
nr(ppOBBIX JTUHUHA CBS3W, PaOOTAIONINX B MpeAeNiaX NMPSMOW BHIMMOCTH, B YCIOBHSAX KakK SICHOW, TaK U
TOXKJTUBOW TOTOABI. B HEW TakKe MPeroCTaBISIOTCS B BHAE YETKHX MOMIATOBBIX MPOUEAYP PYyKOBOISIINE
MIPUHINIIEI TPOSKTUPOBAHUS JIMHUW CBSI3W, BKIIOYAS HCIOJIB30BAaHHE METOJIOB, MMO3BOJIAIONINX CBOAWTH K
MUHUMYMY TIOMEXH PacIpOCTpaHEHHIO paanoBONH. OKOHYATENBbHBIM TPOTHO3UPYEMBIH COOM CITyXuT
OCHOBOW It Apyrux PexoMeHmannii, B KOTOPBIX PacCMaTPUBAIOTCS BOIPOCH OMIMOOK B ITOKA3aTENIX
KadecTBa U TOTOBHOCTH.

Accambiest pamuocBsa3u MexIyHapOIHOTO CO03a 3IIEKTPOCBS3H,

yuumwleas,

a) 4qTO MJIA IMPABUIJIBHOTO IJIAHUPOBAHUSA HA3CMHBIX CHCTCM HpHMOﬁ BUIUMOCTHU HeO6XOZ[I/IMO HUMCThb
COOTBCTCTBYIOINHUEC MCTOAbI IIPOTHO3UPOBAHUA U JAHHBIC O PACIIPOCTPAHCHUHN PATUOBOJIH;

b) 4qTo pa3pa60TaHLI MCTOJbI, KOTOPBIC IMO3BOJIAOT MPOTrHO3UPOBATH HEKOTOPHIC HanOoJee BaKHBIC
napaMeTphl paClipOCTPaHCHUA PAAUOBOJIH, BIMAONINC HA IJIAHUPOBAHUC HA3CMHBIX CUCTEM, pa6OTaIOH.II/IX B
npeaciaax HpHMOﬁ BUIUMOCTH,

C) 4TO MO MEPEC BO3MOXHOCTHU IMPOBOAWIACH IIPOBCpPKAa 3TUX MCETOAOB Ha HMCHOIIHUXCA MOAaHHBIX
HSMepeHHﬁ, KOTOpasd IIO0Kasajga, 4YTO HMX TOYHOCTH COU3MEpHMa C HpHpO,I[HOfI W3MEHYMBOCTBIO SBIICHUI
pacnpoCTpaHCHusT PpaJAUOBOJIH, a TaKXE COOTBCTCTBYCT OoIbIlIel dYacTu HpI/IMeHCHI/Iﬁ B CHCTEMC
MJIaHUPOBAHUA,

pekomenoyem,

1 9TOOBI JIs1 TNTAHUPOBAHKSI HA3€MHBIX CHCTEM MPSIMOW BUANMOCTH B COOTBETCTBYIOLIMX THAMa30HAX
yKa3aHHBIX NapamMeTpoB ObUTH MPUHATH METOBI MPOTHO3WPOBAHHS U APYTHE METOMBI, MPEACTaBICHHBIC B
[Ipunoxxenun 1.

IIpunoxenue 1

1 Beenenue
IIpyn mpoeKTUpOBaHMU PAAVOPENIEHHBIX CUCTEM NPSAMONH BUIMMOCTH CIEIYET YUYUTBHIBaTh DS SBJICHHH,
CBSI3aHHBIX C PACIIPOCTPAHEHUEM PAJAHOBOIIH, BKIIIOUYAs CIEAYIOLIHE:

- I[I/I(l)paKL[I/IOHHOG 3aMUpaHue, 06yCJ'IOBHGHHO€ 3aKPBITUEM TPACChl HA3ECMHBIMU NPCTATCTBUAIMU NTIPU
He6HaI‘OHpI/I$ITHLIX YCIIOBUAX pacpOCTPAHCHUA PAAUOBOJIH,
- 3aTyXaHHUC B aTMOC(l)epHBIX rasax;

- 3aMUpaHus, 00yCIIOBICHHBIE MHOTOJIyYEBBIM PACIIPOCTPAHEHHEM B aTMOCc(epe I PacXoKICHUEM
nydeid (0OBIYHO Ha3bIBaeMbBIM Je(OKYCHPOBKOW JIydei), KOTOpbIE CBSI3aHBI C CYIIECTBOBAaHHEM
aHOMAJTFHBIX CJIOEB pedakiui;
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- 3aMUpaHusd, O6yCJ'IOBJ'I€HHBI€ MHOT'0JTYy4€BOCTBIO, BO3HHUKAIOIICH BCJICICTBHUE OTpaXXCeHusd OT
TMMOBCPXHOCTHU,

- 3aTyXaHHC, O6yCJ'IOBJ'ICHHO€ OCaJIKaMu WJIN TBCPAbIMH YaCTUIIAMU B aTMOC(I)epC;

- KoJIeOaHUs yrila MPUXO0Ja PaJMOBOIH HAa MPUEMHOM TEPMHHAIE W yIJia BHIXOJA PaJHMOBOJIH Ha
TepeIaroIIeM TepMUuHaie, 00yCIIOBICHHBIC pedpakITueii;

- YMEHBIICHUE U30UPaTENLHOCTH N0 Kpoccroispuzanuu (XPD) B yCIOBHSX MHOTOJyYEBOCTH WIIH
IIPU HATUYUU OCATKOB;

- HCKaXXCHHEC CHUI'HAJa, O6y0J10BJ'ICHHOG I-I?].CTOTHO—I/I36I/Ip3.Te.]'II:HbIMI/I 3aMUpaHUAMHU U 3alla3bIBAHUEM
B YCJIOBUAX MHOJIYYEBOI'O paCIpOCTPAHCHU.

O):[Ha nus3 ueneﬁ HaCTOAICTO HpI/IJ'IO)KeHI/IH 3aK/II0O4acTCsA B TOM, 4TOOBI B CIKATOM HOCHGHOB&TCHLHOﬁ (bopMe
OpeaACTaBUTb MPOCTBIC METOABI IIPOTHO3UPOBAHUA SIBIICHUI pacnpoCTpaH€Huss paaroBOJIH, KOTOPHBIC
H€06XOILI/IMO YUUTBIBATL TPU HOPOCKTUPOBAHUHN OOJIBIIMHCTBA (I)I/IKCI/IpOBaHHBIX JIMHUI CBS3U HpHMOﬁ
BUJAUMOCTHU, a TAKXKC NPEAOCTABUTH I/IH(bOpMa]_II/IIO 0 Aualria3oHax ux NpuMCHHUMOCTH. I[pyraﬂ eiab, KOTOPYHO
npeciacayeT JaHHoe HpI/IJ'IO)KCHI/IG, — 9TO NPCACTAaBUTH AOIOJHUTCIBHYIO I/IH(I)OpMaLII/IIO U METOABI, KOTOPLIC
MOKHO PCEKOMCHAOBATHL MJIA HCIHOJB30BAHUA B IMPOLECCE IUIAHUPOBAHWUA HA3CMHBIX CUCTEM HpHMOfI
BUIHUMOCTH.

Metoapl MMPOrHO3UpOBaHUs, paBpa6OTaHHLIC JJIA TeppI/ITOpI/Iﬁ KOHKPCTHBIX a,[[MI/IHI/ICTpaI_[I/II‘/'I C YUCTOM HX
CHGLII/I(I)I/ILICCKI/IX KIMMaTU4YCCKUX H Tonorpa(puqecxnx OCO6CHHOCTGI>1, MOTYT HUMCTb ONPCACIICHHBIC
OpeuMYyIICCTBA IO CPABHCHHUIO C U3JI0OKCHHBIMHA B HACTOAIIEM HpI/IJ'IO)KCHI/II/I.

3a HCKIIOYCHUEM MOMEX, ABJIIOHIUXCA CICACTBUCM YMCHBLIICHUA XPD, B HACTOALIICM HpI/IJ'IO)KCHI/II/I
paccMaTpuBaCTCA TOJILKO BJIHMAHUC Ha IIOJIC3HBIA CHUTHAJ. HeKOTOpLIe O6H_[I/IG COO6pa)KCHI/I$l OTHOCHUTCIIBHO
BHYTPUCUCTCMHBIX TIOMEX B LII/I(I)pOBBIX CHUCTEMAX H3JIOKCHBEI B II. 236, OJJHAaKO boiee JACTAJIBHO O3TOT
BOIIPOC HE O6CY)KZ[EICTC$I. ﬂpyrne ACTCKTBHl BJIMAHWUA TIOMCEX PpaCCMATpPHUBAIOTCA B  OTACJIBbHBIX
PCKOMGH,I[EIL[I/ISIX, a UMCHHO!

- B Pexomenpaunu MCO-R P.452 paccmarpuBaroTcst MEKCUCTEMHBIE TIOMEXH, CBSI3aHHBIE C APYTUMHU
Ha36MHBIMU JINHUSMHU 1 36MHBIMH CTaHLUSIMU;

- B Pexomenmammmm MCD-R P.619 paccmaTpuBaroTCsi MEKCHCTEMHBIE ITOMEXH, BO3HUKAIOIIIHC
M3-3a2 Pa0OTHl KOCMUYECKHUX CTAHITHH.

Uro6s! cnenats 310 [Iprmoskenne Hanboliee MONEe3HBIM TS TUTAHWPOBAHUS U TPOSKTHPOBAHMS CUCTEM, BCS
nH(pOpMaIUs pPAcIoio’)keHa B COOTBETCTBHM C PAacCMaTPUBA€MBIMH SBICHUSAME pacHpOCTpaHEHHS
PaaAMOBOITH, a HE COTIACHO (PM3NIECKUM MEXaHW3MaM, BBI3BIBAIOIIMM JTH SBIICHHS.

Crenyer OTMETHTB, YTO TIOHATHE "HAMXYIIIMA Mecsl', HCIHOJb3yeMoe B HacTosmed PekoMmeHmarum,
SKBUBAJICHTHO MOHATHIO "M000# Mecst" (cMm. Pexomenmamuio MCO-R P.581).

2 I[HoTepu npu pacnpocTpaHeHUH PAAUOBOJIH

Ilorepu npu pacnpocTpaHEHUM PAAMOBOJIH HAa HA3€MHOW Tpacce NpsMOM BUAMMOCTH, MO OTHOIIEHUIO K
moTepsiM B cBOOOIHOM mpocTpaHncTBe (cM. Pexomernmanuio MCD-R P.525), sBisiroTCS CyMMOM pa3iIuIHBIX
COCTaBJIAIOIINX, TAKUX KaK:

- 3aTyXxaHue B aTMOC(epHBIX ra3ax;

— JTUQPaKIHOHHBIC 3aMUPAHHsI, 00YCIOBICHHBIC 3aKPHITHEM HITH YACTUYHBIM 3aKPBITHEM TPACCHI;
- 3aMUpaHue, 00yCIIOBICHHOE MHOTOJTyYEBOCThIO, PACHIMPEHUEM JTy4a U MEpIIaHHEM;

- 3aTyxaHue, 00yCIIOBICHHOE KOJeOaHHEM yTjia MPUX0/1a/BbIX0/1a;

- 3aTyxaHue, 00yCIIOBICHHOE 0CAIKAMU;

- 3aTyXaHHC, O6yCJ'IOBJ'ICHHO€ NEeCYaHbIMU U ITBIJICBBIMHA 6ypHMI/I

Ka)l(,[[a?[ N3 3THUX COCTABJIIIOIMIUX HMMCECT CBOU XapAKTCPUCTUKH, 3aBUCAIINC OT YaCTOThI, AJIMHBI TPACChI U
FeOFpa(i)I/ILIeCKOFO MecTononoxeHnus. OHu 6y,Z[YT OIMMCAaHBbI B CICAYIOMINX ITYHKTAaX.

I/IHOI‘,[[a HUHTCPEC NPCACTABIIACT ABJICHUC YCUIICHHA CUTHAJIA IMPU PACIIPOCTPAHCHUH. B Takumx ClIydasax OHO
paccMaTpuBaCTCA BCJIC 3a COOTBCTCTBYIOIIUMHA MMOTCPAMU PACIIPOCTPAHCHUA.
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2.1 3aTyxaHue B aTMOC(epHBIX ra3ax

Hexotopoe 3aTyxaHue, BEI3bIBAEMOE MOTJIONIEHUEM B KUCIOPOJAE U BOASHBIX Mapax, BCeraa MpUCYTCTBYET U
JIOJDKHO YYUTBIBATHCS TPH PacyeTe OOIIUX MOTEPh NMPH PACHPOCTPAHCHHH PAJMOBOJH HA YacTOTAaX BBIIIC
npumepHo 10 I'T'u. 3aryxanue Ha Tpacce IIHMHOH d (KM) BRIYUCISIETCS IO (hopMyJie:

A,=v,d nb . (1)

[oronHoe 3aryxanue 7y, (1b/km) nomKHO OBITH OnpeaeneHo u3 Pexomennanu MC3-R P.676.

[MPUMEYAHMUE 1. - Ha anuHHBIX Tpaccax Ha yacToTax Bbime npuMmepHo 20 I'T'nm MoxeT oka3aTbes jK€NaTebHBIM
yUYeCTh U3BECTHBIE CTATUCTUYECKHE JaHHBIE 110 IUIOTHOCTH BOJSHBIX IAPOB U TeMIIepaType BOMU3M Tpacchl. Hexoropas
MH(OpPMAIXS O TUIOTHOCTH BOASHBIX MapoB npuBoautcs B Pexomennannn MCO-R P.836.

2.2 JAudpakuuoHHbIe 3aMUPaAHUSA

W3menenus ycnoBuii pedpakiiiy B arMocdepe BHI3BIBAIOT OTKIOHEHHS SKBUBAICHTHOTO PaHyca 3eMIIH WITH
Ko pHUIMeHTa k OT ero MeJUaHHOTO 3HAYeHHWs, PAaBHOTO TNPHONM3HTENBHO 4/3 mis CTaHAapTHOI
atMoctepsl (cM. Pexomenmanmio MCDO-R P.310). B ycmoBusx moctarodHo O0ombImoi aTtmochepHOiH
cyopedpakium (OONbIINE MOJOKUTENBHBIC 3HAYCHHs TI'paJveHTa WHICKca pedpakiiy, HU3KHE 3HAYCHUS
koa(huUIeHTa k) TpaeKTOpHUs Jydya OTKIOHAETCS TakuM o0pa3oM, 4To 3emiis Kak Obl 3aKpBIBaeT MPSIMYIO
Tpaccy MeXIy NepelaTdMKoM M MPUEMHHUKOM, B pe3yJbTaTe 4ero M BO3HUKAIOT 3aMHPAHUs, Ha3bIBaEMbIC
i pakoHHBIME. Takue 3aMUpaHus SABISIOTCS (PAaKTOPOM, ONPEIEIISIOIINM BBICOTY aHTCHHBI.

Craructuyeckue aaHHble O Kod(duuueHTe k& B OXHOW TOYKE MOXKHO IOJYyYUTh W3 H3MEPCHHUH HIIH
pe3yabTaTOB MPOTHO3a TpagueHTa HHAeKca pedpakuuu B mpepenax mepBbix 100 M  atMmocdepsl
(cm. Pexomennmammmio MCO-R P.453 o Bnustaun pedpakuun). [lomydeHHbIe 3HaYeHHS TpaJUeHTa CIEIyeT
YCPEIHUTb, YTOOBI MOMY4YHTh 3()(EeKTUBHOE 3HAYCHHUE Kk UIA PAacCMaTPUBAEMON IUIMHBI TPAcChl, K.
3naveHus k,, mpeBbliaeMble B TeueHHe 99,9% BpemeHH, 00CYXIAlOTCA B CIEAYIOIIEM IYHKTE C TOYKH
3pEHHMSI KPUTEPUS IPOCBETA TPACCHI.

2.2.1 3aBucuMoOCTh JH(PAKIHOHHBIX IOTEPh OT MPOCBETA TPACCHI

JudpakunoHHBIE TOTEPH 3aBUCAT OT THUIA MECTHOCTH U pacTUTEIbHOCTH. IIpy 3a1aHHOM TIPOCBETE TPACCHI
TUpPaKIUOHHBIE IMOTepU OyIyT BapbHPOBATHCA OT MHUHUMAIBHOTO 3HAYCHHWS B CIydae EIHHHYHOTO
KIIMHOBHTHOTO TIPETIATCTBUS 10 MaKCHMaJbHOTO B Cllydae Iiiagkoil cdepudueckoit 3emmn. Meronsl pacuera
TUPPAaKIUOHHBIX TOTEPh JUIA ABYX JTHX CIlydaeB, a TakKe JJs TpacCc HaJl MepecedyeHHONW MECTHOCTBIO
obcyxnaroTcst B Pekomennmarmun MCO-R P.526. Bepxuuit u HWKHUH mpenenbl AUQPAKIUOHHBIX MOTEPh
MMOKa3aHbl HA PUCYHKE 1.

HudpaxkronHble NOTEpH HAL CpeaHENH MECTHOCTBIO, €CIM MX BEJIMUMHA MIPEBbIMIacT Npubdan3urensHo 15 b,
MO>KHO ampoKCUMHUPOBATh CIEAYIOMmEeH GopMyIou:

A,=-20h/F, +10 b, 2)

Iie 71 — pa3HuIAa BBICOT (B MeTpax) MexXIy HanOojee 3HAUMTENbHBIM IPEMSITCTBUEM Ha Tpacce U ee
TpaekTopuel (4 uMeeT OTpULIATENIbHOE 3HAYEHHUE, €CIU BEPXHAS 4YacTh PacCMaTPUBAEMOI0 TPEMSITCTBUSA
HAXOJUTCS BBINIC (DAKTUIECKOM JIMHUM TIPSIMOM BUIUMOCTH), a F'| — paguyc mepBoro auiuinconaa Openerns,
oTpesiessieMblil 1o popmyJe:

F =113 }dz M, 3)

rue:
f+ uacrora (I'Tm);
d: nmnmHA TpaccH (KM);

dind,: paccrosams (KM) OT TEpPMHHAJIOB JI0 IPEIIATCTBHS Ha Tpacce.
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Ha pucynke 1 noka3ana Takke KpuBas, OCHOBaHHas Ha ypaBHeHMH (2) u 0003HaueHHas Kak 4, DTa KpuBasd,
KOTOpasi, CTPOT0 TOBOps, CIIpaBeAnBa i MOTeph, NMpeBbimamux 15 1b, B nHTEpecax MpoeKTHPOBIINKOB
JIMHUH CBS3M ObLIa SKCTPAINOJIMPOBaHA JIJIs 3HAUCHU oTeps 10 6 ab.

PUCYHOK 1

JuppakuuoHHble NOTEPHU JJIsi MUKPOBOJIHOBBIX pajuoTpace
NpsIMOii BUAHMMOCTH € MPENsSITCTBUAMA

~10
G
<
=
2 e —
£ o -
2 pyd
& .
2 // /
g y
= // /S /
g 1o Yavi
2 P /
° B_~ v
2 —
5 ~
= ~
g —~ /
£ 20
5 /
§ A(l /
5 /
: /
¥y
£ 30 /
2 /
Z N4
& /
= /
40
15 -1 -0, 0 0,5 1

Hopmuposanusiii nmpocser A/F|

B: Teopermueckas KpuBas MOTEPh B CIIydae KIMHOBUIHOTO HIPETIITCTBHS
D: Teopermueckas KpuBas MOTeph B ciIydae Maakod cdhepuaeckoit 3emmn
Ha gactote 6,5 ITnu k,=4/3
Ay dsMnupuueckas Kpusas MQPaKLMOHHBIX OTEPb, OCHOBAHHAS
Ha ypaBHeHHUU (2) B coydae cpeaHeld MECTHOCTH
h: BeIMYMHA, OTIPEASIIAIONIAsl IPOCBET PAANOTPACCHI Hal 36MHOMH IIOBEPXHOCTHIO
F: pannyc nepsoit 30Hb1 Dpenenst

0530-01

2.2.2 Kpurtepnu IiIaHMPOBaHUS NMPOCBETA TPACCHI

C mudpakMOHHBIMH TOTEPSIMUA TAKOTO THMA Ha yacToTax cebie 2 I'T'1 B mpomioM 60poirch ¢ HTOMOLIBIO
JOCTaTOYHO BBICOKMX aHTEHH, TaK YTOOBI IPU MaKCHUMAJIbHOM MCKPUBJICHUH Jy4ya IPUEMHHK HE OKa3bIBAJICS
B 30He IU(PaKUUK B TOM Cly4ae, €CIM 3KBHBAJCHTHBI paaunyc 3emiau ObUI MEHbIIE ero OOBIYHOTO
3HaueHus. CormacHo Teopuu AM(PaKIMK YCIOBHS PAaCHPOCTPAaHEHHS PAAMOBOIH B CBOOOTHOM
MIPOCTPAHCTBE OOECIEUMBAIOTCS B TOM CIIydae, €CNIM MPOCBET HaJ 3€MHOW IMOBEPXHOCTBIO IUIA MPSIMOMN
TPAcChl MEXAY NEPEAATYMKOM U IPUEMHUKOM COCTaBIIsIeT He MeHee 60% paanyca nepsoii 30H6I Openens. B
nocjeqHee BpeMsi, KOoria HaKOMMIoCh Oouibiie HHPOpMauu 00 7TOM MEXaHU3ME U CTATUCTUYECKUX JaHHBIX
0 k., HEOOXOOUMBIX Ul CTATUCTUYECKUX NPOTHO30B, HEKOTOpHIE aJAMHUHHMCTPALMM CTaldl YCTaHABIHMBATbH
AQHTEHHBI Ha BBICOTAX, IPH KOTOPBIX MPOUCXOIAT Iepedou B paboTe B HEOOIBIINX U3BECTHBIX Mpeesax.
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B ycmoBmsx oTcyTcTBHS 00mIel Mpoleaypsl, KOTopas IMO3BOJsIa OB MPOTHO3MPOBATH NHU(PAKIIMOHHBIC
MOTEPH I Pa3IMYHBIX HEOOIBIINX MPOIIEHTOB BPEMEHH, a CIEIOBATENBHO, OMPENeNsATh CTaTHCTUIECKHNA
KpUTEpHUH MPOCBETa TPACCHl, PEKOMEHAYETCS BOCIIOIB30BAThCS CIEAYIOMIEH IPOoIIeypoil A1 yMEpEHHOTO U
TPOMUYECKOTO KIIMMaTa.

2.2.2.1 AmnTeHHble KOHpUrypauuu 0e3 pa3HeceHUs

Ulae I: OnpenenuTb BBICOTY AHTEHH, TpeOyeMylo Ui OOECIEeYeHHS! COOTBETCTBYIOILETO MEIHaHHOTO
(ToueuHoro) 3HaueHus koddduimeHTa k (cM. 1. 2.2; IpH OTCYTCTBUU KaKWUX-THOO JaHHBIX HCIIOJNB3YETCs
3HaueHune k = 4/3) u npocsera 1,0 F| Hag caMbIM BBICOKHM IPEMATCTBHEM (yMEPEHHBIH M TPOMUYECKHN
KJIIMAT).

Ulae 2: Tlonb3ysich PUCYHKOM 2, ONpEeAENNTh 3HaUeHue k, (99,9%) nist paccmMarpuBaeMoin IJIMHBI TPACCHI.

PUCYHOK 2

3HaueHHe ko, NPeBbIlIaEMOE NPUOIH3UTEIbHO LISl 99,9% BpeMeHN HAUXYALero Mecsua
(YyMepeHHbIii KOHTHHEHTAJIbHbIH KJIMMAT)

1,1

s

_—

0,9

0,8

0,6

0,5

0,4

0.3
10 10°

JliunHa Tpacchl (kM) 0530-02

Illaz 3: PaccunTaTh BEICOTY aHTSHH, TpeOyeMyto s oOecTieueHns 3Ha9eHUS k., moydeHHoro Ha lllare 2, u
CIIEIYIONINE PalnyChl pocBeTa B 30He DpeHens:

YMepeHHbIH KauMaT Tponuyeckuii KJIuMaT
0,0 F| (T. . CKOJIbXKEHUE), €CIIM Ha Tpacce 0,6 F st Tpacc, [UTMHA KOTOPBIX OO0JIbIIE
HUMEETCsl SAMHUYHOE U30JTUPOBAHHOE npuMepHo 30 kM
MIPETISATCTBHE

0,3 F'}, ecnu npensTCTBUE HA Tpacce
MIPOCTHPAETCS BOJb €€ YaCTH

Illaz 4: Viconp3oBaTh OOJbINICE W3 3HAYCHWUN BHICOTHI AaHTEHH, MonydeHHBIXx Ha [larax1 u 3
(cm. TIpumeganwue 1).

B Tex cmywasx, korja THI KIMMaTa He ONpezesieH, MOYKHO BOCIIOJIb30BAThCS Hanbojee KOHCEPBATHBHBIM
TIpaBUIIOM ompeneeHus npocsera (cM. [Ipumedanue 1) A TPOMMIECKOTO KIIUMAaTa FITA XOTS OBI TIPaBHIIOM,
OCHOBaHHOM Ha ONpEEJICHUU CPEHEr0 3HAYCHUs MPOCBETA B YCIOBHAX YMEPEHHOTO M TPOIMUYECKOTO
knumara. J[is Toro 4To0bl H30eKaTh HEMOMYCTUMO OOJIBIINX 3HAYEHHH BBICOTHI AaHTEHH, NP BBIMOIHEHUN

[ITaroB 1 m 3 MoOXKeT OKa3aThCs HEOOXOIUMBIM B3SATh MEHBINHE JOJW F| IJI 9acTOT HIKE TPUOIU3UTEIEHO
21T



6 Pex. MCI-R P.530-13

Ha w4acrtorax Bbime mnpuMepHo 13 [T TOYHOCT OIIGHKH BBICOTHI TIPEMSATCTBHS HAYMHAET OBITH
COIIOCTABHMOM C pagrycoM 30HbI DpeHernsi. DTy TOYHOCTh OLICHKH CIIENYeT JO0OAaBUTh K BBIIICYKA3aHHOMY
IPOCBETY.

[MPUMEYAHUE 1. — XoTs 5T npaBuiia KOHCEPBATUBHBI C TOYKH 3PEHUS TU(PPAKIIMOHHBIX MTOTEPh, 00YCIOBIEHHBIX
cyOpedpakIIMOHHBIMHE 3aMHPaHUSMH, HEOOXOIMMO MOHHMMATh, YTO YPE3MEPHBIN aKLUEHT Ha CBEJCHUH K MHHUMYMY
CTENEHN HETOTOBHOCTH M3-3a AU()PAKIMOHHBIX MOTEPh B YCIOBUIX CyOpedpakMy MOXKET MPUBECTH K €Iie OOJbIIeMy
YXyIUIEHHUIO Ka4eCTBa CBA3M U CTENEHH TOTOBHOCTH B YCIIOBHMAX MHOTOJIy4EBOCTH. B HacTosIee BpeMsi HEBO3MOKHO
JlaTh 00IUE KPUTEPUH JUIS YCTAHOBIICHHSI KOMIIPOMHCCA MEXIY 3TUMH ABYMsl ycioBusiMH. [loaxoasmumMu pakropamu
MOT'YT CTaTh 3aI1achl HA 3aMUPaHUSA B CUCTEME.

2.2.2.2 KoHdurypanum u3 IBYX HJIH TPeX AHTEHH ¢ MPOCTPAHCTBEHHBIM pa3HeceHHeM

Illaz I: PaccunTaTh BBICOTY 0oJiee BRICOKOW aHTCHHBI, UCIIOB3YS OMMMCAHHYIO BBHIIIE TPOIEAYPY I OTHOU
AHTCHHBI.

Illaz 2: PaccunTaTh BBICOTY OOjiee HU3KOW aHTEHHBI, TPEOYeMyro, YTOOBI OOECIEUYHTh COOTBETCTBYIOIICE
MeIMaHHOEe TOYEeUHOE 3HadeHWe Kodddurmenta £ (IpU OTCYTCTBUM KaKHUX-IMOO MAHHBIX HCIOJIB3YETCS
3HaueHwue k = 4/3) u cnexyrommue mpocseThl B 30He Openens (cm. [Ipumedanwne 1):

ot 0,6 F 1o 0,3 F, ecii IPENATCTBUE HA TPACCE TPOCTUPAETCS BIOJb €€ JaCTH;
ot 0,3 F, no 0,0 F, ecii Ha Tpacce UMEETCs OJTHO WIIH JBA U30JIMPOBAHHBIX MIPETISITCTBHS.

B cinyyae HEOOXOIUMOCTH MOKHO B35Th OJJHO M3 MEHBIIMX 3HAYCHUH B JBYX YKa3aHHBIX BBIIIC qUAMTa30HaX,
JUISL TOTO 4TOOBI M30€KaTh HEIOMYCTUMOIO YBEIUUEHHUS BHICOTHI AHTCHH WIIM B TOM Cjyd4ae, KOrja 4acToTa
mensire 2 I'To.

Kax BapmanT, mpocBeT 0ojiee HU3KOW aHTEHHBI MOYKHO BBIOpATh TaKWM, YTOOBI TH(PaKIIMOHHBIE TIOTEPH B
VCIIOBHSIX C HOpMaJbHOU pedpakiueli (T. €. B MOIACHD, CM. II. 8) PaBHAIMCH NMPUOIM3UTENHHO 6 b win
JPyroMy 3HAUEHHIO MOTEPh, COOTBETCTBYIONIEMY OMNpEACICHHOMY B PE3yJIbTaTe KOHTPOJIBHBIX U3MEPEHUN
3amacy CHCTeMbl Ha 3aMHpaHue. V3MepeHus CleAyeT MPOBOJWTh B TEUEHUE HECKONBKHX JHEH, YTOOBI
n30eXKaTh YCIOBUH C aHOMAaJTLHOU pedypakiiieii.

B aTOM aibTepHaTHBHOM cllydae MUPPAKIUOHHBIE MOTEPH TAKKE MOXKHO OIEHHUTH ¢ TIOMOIIBIO PHUCYHKa |
WU ypaBHEHUS (2).

Ilae 3: YIocTOBEpUTBCSI B TOM, YTO TMPOCTPAHCTBEHHOE pa3HEeCeHHWe JIByX AaHTCHH YIOBJICTBOPSIET
TpeOOBaHUAM K PA3HECCHUIO B YCIIOBHSIX MHOTOIYUYEBOTO 3aMupanus (cM. 1. 6.2.1), u, ecu 3TH TpeOOBaHUS
HE YOBJIETBOPSIFOTCS, IPOU3BECTH COOTBETCTBYIOIINE U3MEHEHUSI.

[NPUMEYAHME 1. — Ot nuana3oHBl BENUYHUH MPOCBETa OBLUTH BHIOpPAHBI TaK, YTOOBI YCTAaHOBHUTH JHMAIa30H TOTEPh
n3-3a gudpaknuy B mpeaenax ot npumepHo 3 n1b 1o 6 n1b 1 9TOOB yMEHBIINTE BEPOSITHOCTD TOSBICHUS 3aMHUPAHHA,
00YCIJIOBJICHHBIX TTOBEPXHOCTHOW MHOTOJIy4eBOCThIO (cM. 1. 6.1.3). O4eBuaHO, 4TO NMPOGHIM HEKOTOPBIX TPacc He
MO3BOJISAT YMEHBLIUTh MPOCBET A0 TaKOH CTENEHW, M JUIS CHWDKECHMS BIIMSHUS 3aMHPAaHUM HM3-32 MHOTOJIyYEBOCTH
JIOJDKHBI OBITh HAWAEHBI IPYTHE CPEACTBA.

Ha Tpaccax, rae 3amupanusi, 00yCiI0BJIEHHbIE I0BEPXHOCTHOH MHOIOIy4€BOCTBIO B PE3YyJIbTaTe OJHOIO WU
HECKOJIBKHX OTPa)KEHUH OT POBHOM MOBEPXHOCTH, SIBISIIOTCS MPE0OIaaloIuMK (HalpuMep, HaJ BOAOH HITH
Ha/l palloOHaMU C O4YEHb IJIOCKOM MOBEPXHOCTHIO), MOXKET OKa3aThCs KeNaTelbHBIM CHadajla PacCUUTaTh
BBICOTY BEpXHEW aHTEHHBI C HCIOJb30BaHHMEM Mpouedypsl m. 2.2.2.1, a 3areM paccyMTaTh ONTHUMAaJIbHOE
MUHUMAJIbHOE PACCTOSIHHE ISl Pa3HECEHHOW aHTEHHBI B LIEJISIX 3alIUTHI OT IIOBEPXHOCTHOM MHOTOTy4Y€BOCTH

(cm. 1. 6.1.3).

B mpenmenbHbIX cuTyanuax (HampuMep, O4YeHb MPOTSHKEHHBIE HAIBOAHBIE TPAacChl) MOXKET OKas3aTbCs
HEOOXOMMBIM MPUMEHEHHE KOHPUI'YPALlMU U3 TPEX Pa3HECEHHBIX aHTCHH. B 3ToM ciydae mpocBeT camoii
HU3KOW aHTEHHBI MOYKET OCHOBBIBAThCS Ha TpaBuiie npoceeToB B lllare 2, a mpocBeT cpeaHel aHTeHHBI — Ha
TpeOOBaHMM ONTHUMAIBHOTO pa3HOCAa C BEpXHEW AHTEHHOW IS CHIDKEHHUS BIUSHHUS TOBEPXHOCTHOU
MHOTOJIy4eBOCTH (cM. 11. 6.2.1).

23 3amMupaHue u ycujieHue, 00ycJI0OBJIeHHbIe MHOT0JIY4€BOCTHIO U CBSI3AHHBIMU € Hel
MeXaHU3MaMu

[Ipyn nnaHMpPOBaHMM JIMHUH CBSI3U MPOTSDKEHHOCTHIO 00Jiee HECKOJBKUX KHIJIOMETPOB CIIEAYET YUHUTHIBATH
TPY MEXaHU3Ma 3aMHUPaHUs IPU SICHOM NOTOAE B YCIOBHSX CYLIECTBOBAHHS aTMOC(HEPHBIX CIOEB C CHIIBHON
pedpaknueid: pacmpeHue Jiyda (B aHIJION3BIYHOM TEXHUYECKOW JUTEpaTrype OOBIMHO Ha3bIBaeMOe
neGOoKyCHPOBKOIf), pa3Bs3Ky aHTEHH, IOBEPXHOCTHYIO U aTMOC(HEPHYI0O MHOTOJIy4eBOCTh. BOJIBIIMHCTBO U3
9THX MEXaHHW3MOB MOTYT BO3HHKAaTh caMH IO cebe WM B COUETaHUH Ipyr ¢ Apyrom (cm. [Ipumeuanue 1).
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Haunbonee cunbHOE 4acTOTHO-M30MpaTENbHOE 3aMUpaHHE BO3HUKAET, KOTZIA PAaCHIMPEHHE Jyda MPSIMOTO
CHUTHAJIa COMPOBOXKIAETCS €ro OTPaXECHHEM OT IMOBEPXHOCTH, BBI3BIBaS MHOTOJIYYEBOE 3aMHUpaHUE.
3amupanue, OOYCIIOBJICHHOE MEpIIAHUEM, BO3HHUKAIONIMM H3-3a2 MEJIKOMACIITAOHBIX TYpPOYJICHTHBIX
HEOIHOPOIHOCTEH, BCEra COMPOBOXKIACT Ha3BaHHBIE MEXaHU3MEI, OMHAaKO Ha "actoTax Hike 40 I'T1 ero
BKJIa/1 B 00I1Iee 3aMUpaHnie He3HAUUTeIEH.

[NPUMEYAHUE 1. — Pa3Bs3ka aHTeHH SBIISETCS (PaKTOPOM, OMPEIEISIONINM HEOOXOANMYI0 MHHUMAIIBHYIO IIUPUHY
JIy4ya aHTEeHH.

MeTo TPOTHO3UPOBAHUS PACHPECIICHUS OJHOYACTOTHOrO (MJIM Y3KOIOJOCHOTO) 3aMHpaHUs OOJBIION
IyOUHBI JIJIsL CPEHEr0 HAMXYIIIET0 MECsAlla B JIIOOOW TOUKE 3€MHOrO Iapa nmpuBoautcs B 1. 2.3.1. Dot
METOJ] He TpeOyeT 3HaHuS NpPOQGWIS TPacChl U MOXKET HCIIOJIb30BAaThCS IS IeJied MPeaBapUTEIBHOIO
TUTAHUPOBAHUS, JIMIICH3UPOBAHUS WM MPOEKTHpOBaHusA. B m. 2.3.2 mpeacTaBiieH BTOPOH METOI, KOTOPHIi
MOJIXOIUT IS 3aMUPAHU JTFO00H rITyOMHBI M OCHOBAH Ha MCIIOJIb30BAaHUM METOJIa JIJIs TJIyOOKHMX 3aMUpPaHUIN
Y HHTEPHOJISIMOHHON IPOLEAYPHI IJIsl 3aMUPAHUI MO Ty OUHEI.

MeTton MpOrHO3MPOBAHUS YCWJIEHHUS CHUTHaja M3J0XkeH B 1. 2.3.3. B kauecTBe eIWHCTBEHHOIO HCXOJHOTO
mapamMeTpa B 3TOM METOJAE HCMOJB3yeTcsl TIIyOWHa 3aMHpaHus, MPOTHO3UpyeMasi C MOMOIIBI0 METOJa,
onucbiBaemMoro B 1. 2.3.1. U Hakonen, B 1. 2.3.4 mpeacTaBieH MeTOJ MpeoOpa3oBaHus paclpeneeHIi A
CPEIHEr0 HauXyAIIero Mecsia B CpEeHETOI0BbIE PACIIPEIEIICHUS.

2.3.1 MeTton AJis1 MAJIBIX 3HAY€HUIi POLIEHTA BpeMeHHU

Hlaz I: Ina Tpacc, NpOXOASIIMX HAA PACCMATPUBAEMOM MECTHOCTBIO, OLIEHHTHh TI'€OKJIMMAaTUYECKUU
kodd¢umuerT K A CpelHero HauxXyAIIero MecsAlla [0 JaHHBIM O 3aMUPAaHUAX JUId JTaHHOU
reorpauyeckoil 00IacTH, eCi Takue NaHHble uMerotes (cM. JlonomHerwne 1).

Ecmu u nmeranbHOE MPOEKTUPOBAHWE JIMHUH BBIMOJHAETCS TPU OTCYTCTBHU W3MEPEHHBIX JaHHBIX Uit K
(cm. Ilpumeuanue 1), ciemyeT OEHUTh TEOKIUMATHICCKUH (haKTOp I CPETHET0 HAWXYIIIEro MecsIa Io

hopmye:
K = 1074000 (10 4 5, YO @)

rac:

dN;: DJTO TOYeuHBIH TrpaaueHT pedpakuud B CaMOM HIDKHEM O65-METpOBOM CIIOE
atMocepsl, He TIpeBbIlIacMbli B TeueHue 1% cpeaHero rojaa, a s, — 3T0 HEPOBHOCTh
MECTHOCTH B paccMaTpHuBaeMoi 00JacTy;

dN,: obecnieunBaercs B ceTke ¢ marom 1,5° mo mmpore u goarore B Pekomenganuun MCO-R
P.453. UcTuHHOE 3HaUEHUE IS NIMPOTHI U JOJITOTHl B LIEHTPE TPACCHI JOJDKHO OBITH
MOJTYYEeHO M3 3HAYEHWH U YeThIpeX ONMKaWIINX TOYEK CETKH MyTeM OWIMHEHHOW
HUHTEPIOJAIMK. DTH JaHHBIC UMEIOTCS B TaOnu4yHOW (opme, u pasmenieHsl bropo
panuoceszu (BP) Ha BeO-caiite 3-ii MccienoBaTeIbCKON KOMUCCHUM;

S,  OIpeAeNseTcs KaK CTaHIapTHOE OTKJIOHEHHE BBICOT MECTHOCTH (M) B MpeJesax 30HbI
110 kM X 110 kM ¢ paspemenuem 30 ¢ (Hanpumep, nannbsie Globe "gtopo30"). JanHast
30Ha OJOJDDKHaA GBITL BBIPOBHCHA I10 AOJITOTE, TaK 4TOOBI JABC OJMHAKOBBIC ITOJIOBUHBI
30HBI HAXOJAWJIUCh 10 00€ CTOPOHBI JIOJTOTHI, MPOXOMAAIICH Yepe3 IEHTP TPACCHL
Hanneie o penmbede MectHOCTH UMetorcss B cethu WWW (BcemupHoil nayTuHE)
(BeG-agpec MOKHO TOTYy4uTh B BP).

Ecnu nnst mpuMeHeHHH B LETsIX IUTAHUPOBAaHUS HeoOXomuM ObICTpbiil pacueT K (cM. [Ipumeuanue 1), To
BECbMa TOYHYIO OLIEHKY MOYXHO MOJYYUTb U3 BBIPAKECHMUSL:

K = 10~+6-0:0027dN, (5)

Illaz 2: Ecnm BBICOTA aHTeHH /i, W &, ((M) BBINIE YPOBHS MOpPS) W3BECTHA, TO BBEIYHCIUTH aOCONIOTHOE
3HAQUEHUE yTIIa HAKJIOHA TPACCHI |€,| (Mpaj) C HOMOILBIO BEIPAKEHUSL:

hr_he /d’ (6)

le,| =

rie d — IUTHA TPACCHI (KM).
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Llae 3: ]Ins nprMeHeHUH B LENAX JEeTaJbHOTO INPOEKTHpoBaHUA JHMHMM (cM. Ilpumewanuns 1 u 2),
BBIUMCIIUTE TPOLIEHT BPEMEHHU p,, UISl CPETHET0 HAUXYALIETO Mecsla, B TE€YEHHE KOTOPOTO IMPEBBIIIAETCS
rryOouHa 3amupanus 4 (nb):

pw — Kd 3,4 (1 + | gp ’ )—1,03 \]p0,8>< 1070,00076/1117/1/10 % , (7)

rue:
f: yacrora (I'Tm);

hy: BBICOTA HWKHEH aHTEHHHI (T. €. MEHBIIIE IT0 BBICOTE, YeM A, U /1,
U TJIe TeOKIMMaTHIeCKui Kodpumuent K moaydeH u3 ypaBHeHUS (4).

st mpuMeHeHHH B IeNsAX OBICTPOTO IUIAaHHUPOBaHWA, Korma 3To Tpedyercs (cM. Ilpumedanms 1 u 2),
BBIYUCIUTE TMPOIEHT BPEMEHH p,, CPEIHEr0 HAaWXYAIIEro Mecsa, B TeUYeHHE KOTOPOTO MpPEBbIIIAETCS
rryOouHa 3amupanus 4 (nb):

pw — Kd 3,1 (1 + | gp|)71,29 f0,8X 10—0,00089/’1L—A/10 %’ (8)

rae K moiaydeH u3 ypaBHeHHS (5).

[NPUMEYAHME 1. — O0mue ctanmapTHBIE OTKIOHEHHS IOTPEITHOCTH B IIPOTHO3aX C WCIOJIB30BAHNEM YpaBHEHUH (4)
u (7), a Takxe (5) u (8) cocrasmstor 5,7 a1b u 5,9 nb, cooTBeTCTBEHHO (BKIIIOYAst BKJIAJl BCISACTBUE MEXKTYTOTUIHON
W3MEHYMBOCTH). B mpenenax mmpokoro anamasoHa JUIMH Tpacc, BKIIOYEHHBIX B 3TH U PbI, MUHIMAJIbHAs BEIHMIMHA
CTaHJAPTHOTO OTKJIOHEHMS TOTPEImrHOCTH 5,2 nb mpuMmeHsieTcs UId Tpacc HaJ CymieH, Uit KOTopeix h; < 700 m,
a MakCHUMasbHast BenuunHa 7,3 nb — st HagBoaHBIX Tpacc. OHAKO HEOOUIbIIAS Pa3HUNA MEKAY BEIMYMHAMH OOIIEro
CTaHAAPTHOTO OTKJIOHEHUS HETOYHO OTpakaeT YIydIIeHHE KadecTBa IIPOTHO30B, 4YTO HaOMIO#aeTcs mpu
HCTIOTH30BaHNH ypaBHeHHH (4) u (7) A TMHUH Ha OYEHB MepPEeCceYeHHON MECTHOCTBIO (HalpuMep, TOpaMu) U Hal
OYEHb POBHOM MECTHOCTBIO (HarpuMmep, HaaBOAHBIE Tpacchl). CTaHAAPTHBIE OTKIOHEHUS! MOTPEUIHOCTH ISl TOPHBIX
nuaAR cBs3u (A, > 700 M), Hanpumep, yMmeHbImatoTcs Ha 0,6 1B, a BeNWYMHBI OTHENBHBIX HMOTPEIIHOCTEH s JTMHUNA
HaJl BBICOKOTOPHBIMU paifOHaAMH — Ha HECKOJIBKO JICIINOETIOB.

[MPUMEYAHUE 2. — Ypasrenus (7) u (8), a Taxke CBSI3aHHbIE ¢ HUMH ypaBHeHUs (4) u (5) 111 TeOKIMMaTHIeCKOTo
koadpdunmenTa K, ObUIM BBIBEICHBI W3 MHOXKECTBEHHBIX PETpecCHil MO NaHHBIM 3aMUpaHuil mms 251 nuHUM B
Pa3IUYHBIX TEOKIMMATHIECKUX palloHaX MHUpa C Y4ETOM CIEIYIOIINX MapaMeTpoB: AJIMHBI TUHUH, d, B AMana3oHe OT
7,5 no 185 kM, yacToTsl f B AnanazoHe ot 450 MI'n no 37 I'T'w, yrna |e,| HaknoHa Tpace 10 37 Mpaj, BHICOTHI HIKHEN
aHTEHHBI, /;, B quanazone oT 17 mo 2300 M, rpaxueHTsl pedpakunu, dN1, B nnanazone ot —860 go —150 N-eauHUI/KM
U HEPOBHOCTH ITOBEPXHOCTH B paccMaTpuUBaeMol 30HE, S, B auama3oHe oT 6 mo 850 m (mit s, < 1 M cuemyer
UCIIOJIb30BaTh HIXKHUN Ipeaen B 1 m).

IIpeanonaraercs, aro ypaBHeHus (7) u (8) OymyT meHcTBUTENRHBI Tak)Ke W I 9acTOT 10, 110 KpaitHeit Mepe,
45TTu. Pe3ymbraThl TONyIMIUPHUYECKOTO aHAIW3a IOKA3bIBAIOT, YTO HIDKHSSA TpPaHWIA YaCTOTHOTO
QMara3oHa, A KOTOPOW 3TO ypaBHEHHWE €Ile CIPaBeINBO, OOPAaTHO MPOMOPLIHUOHATIBHA IJIFHE TPAcCHI.
I'pyOyro OLIEHKY ATO¥ HIKHEH YaCTOTHOW TPAHMIIBL, fyyin, MOXKHO ITOJIYIUTH C TIOMOIIBIO COOTHOIICHUS:

Soin =15/d ITo. 9)

2.3.2 Meton AJis1 BceX MPOLEHTOB BPeMEeHU

B mpencraBieHHOM HIDKE METOJE NMPOTHO3UPOBAHMUS TIYOMHBI 3aMUpPAaHHH Uil MPOLIEHTa BPEMEHH HX
MPEBBIIICHNs] KOMOMHUPYIOTCS pacrpe/ielieHue TIyOOKHX 3aMUpaHHid, ONMMCaHHOEe B MPEIBLIYIEM pasJene,
1 3MIIUPUYECKasi IPOLeypa MHTEPIOIALUY ¢ TIyOouHoM 3amupanus a0 0 nb.

Llae I: Victionb3yst METOH, OMHUCAHHBINA B 1. 2.3.1, BEIYUCIUTH KOA(DOUIIUEHT MOSIBICHUS MHOTOIYYEBOCTH,
Po (T. €. IepeceyeHre KpUBOH pacipeaeneHus rryOOKIX 3aMUPaHui ¢ OCBIO0 BpEMEHHU B MPOLEHTAX):

_ 34 -1,03 20,8 -0,00076, 0
Dy =Kd>"(1+]|¢g,[) %10 %o (10)
IUISl IPUMEHEHHUH 10 IeTaIbHOMY ITPOEKTUPOBAHMUIO JIMHUH CBSI3U € K, MOTyYeHHBIM U3 ypaBHEeHUs (4), 1

po — Kd 3.1 (1 + | Sp | )—1,29 fO,SX 10—0,00089/’1L % (1 1)
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JUTSL IPUMEHEHUH TP OBICTPOM IUIAaHUPOBAHUM C K, TIONyYeHHBIM U3 ypaBHeHHs (5). Criemyer OTMETHTh, Y4TO
ypaBaenus (10) u (11) sxBuBanenTHs! ypaBHeHwsIM (7) 1 (8), cooTBeTCTBeHHO, Tipn A = 0.

lllaz 2: BeaucnuTh YpPOBEHb TIYOWHBI 3aMUpaHuii, A, TpU KOTOPOM TPOHUCXOIUT TEPEXOd OT
pacmpenencHus TIyOOKHX 3aMUpaHUM K paclpelesieHHI0 HEerTyOOKHMX 3aMHUpaHuii, B COOTBETCTBHH C
MIPOTHO3aMHU IMIIUPUUECKOH MPOLeay Pl HHTEPIOISIIIN:

A4,=25+12log p, b . (12)
Jlanee nporiieypa 3aBUCHT OT TOTO, OYJIET JIM YPOBEHb A OOJIbIIIE WIIX MEHBIIE, YeM A,.
Ulae 3a: Ecmu tpeOyemast riryOuHa 3aMUpaHuid, 4, paBHa WU OOJIbIIE, YeM A,:
BpiuncinuTh NpouEeHT BpeMEHU, Koria 4 MpeBbIAeTCs 38 CPEAHUN HAUXYALINN MECSIL:

p,, = pyx1071° %.. (13)

Cnenyer ormetuTh, 4uTO ypaBHeHume (13) skxBuBaneHTHO ypaBHeHHIo (7) wimm (8), B 3aBHCHMOCTH OT
CUTYyalnH.

Llae 3b: Ecmu Tpebyemas riayOnHa 3aMHUpaHuid, A, MEHbIIE, YeM A,

BeraucnnTh NpoLeHT BPEMEHH, p;, KOTa A, TPEBBIIASTCS 3 CPEIHUN HAUXY M MECSIIL:
~4,10
D, =Pox1077 %. (14)

Cnenyer oTMmeTuTh, 4YTO ypaBHeHHe (14) skxBuBaneHTHO ypaBHeHHIO (7) wnn (8), B 3aBHCHMOCTH OT
cuTyauuu, npu A = A,.

BBIMHCIHTE ¢, NCXOZS U3 NIEPEXOHOTO YPOBHS 3aMUPaHHsl, A, 1 COOTBETCTBYIOLIETO [POLIEHTA BDEMEHH, Py:
¢/ =—20log,,|~In| | 100—p, |/100|}/ 4 . (15)
Breruucnurts q; ICXO0as U3 q; U NIEPEXOAHOTO YPOBHA 3aMUpPAHNA, A[:
q.=q 72)/ (1+03%107°) 10004 |~ 43 (10742 + 4/800) . (16)
BBIUKCIIHTE ¢, HCXOAS U3 TPeOyeMOro ypoBHS 3aMUpPaHHs, A:
g, =2+ 1+03x102 || 10094 || 4 +43(102 + 4/800)] . (17)

Brruncnute mpomeHT BpeMeHH, p,, B T€UEHHE KOTOPOTO ypOBeHb 3amupanus, A (nb), mpesbimmaercs 3a
CpEeIHUN HAUXyAIINI MECSILI:

p, =100 [1-exp(~107% )] %. (18)

IIpu ycnoBuu, uto py < 2000, cnegoBaHue BhILICYKa3aHHOM MPOLEAYPE CO3Aa€T MOHOTOHHOE U3MEHEHHE p,, B
3aBUCUMOCTH OT YPOBHS A, KOTOPOE MOXKET HCIIOJb30BAThCSA I ONpENENICHUS! YpOBHS A TpH 3aJaHHON
BEJIMYUHE P,, C IPUMEHEHUEM NIPOCTON HTEPALIUH.

HpI/I HCIIOJIB30BaHUMU po B KA4YCCTBC IIapaMeTpa, HaA PUCYHKE 3 1mokKa3aHO CEMEMCTBO KpHBBIX,
06€CHGIII/IB8.IOH_II/IX rpa(pnqecxoe NpEACTABJICHUC JAHHOTO METOAA.
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PUCYHOK 3

IpouenT Bpemenu, p,,, B Te4eHHE KOTOPOro ri1y0HMHa 3aMUpaHus, A, IPEBbIIACTCS 32 CPeJIHUIl HAUXYAIIMIA Mecs1,
npu p, (B ypaBaenuu (10) uiau (11), B 3aBUCHMOCTH OT CUTYyalUH), U3MeHsI0LeMcs B peaenax ot 0,01 xo 1000

10°

\\

10
[t
g \
=]
= \\
5 -1
g 10
é \ \\ [00 N
% \ /000

3
£ 107 AN s
% \ /00
%4 37
% \ ~ ‘0
g 3 3
2 10 216
& AN >
4 0,
10 0
PN %5
0 00]
-5
10
0 5 10 15 20 25 30 35 40 45 50
[my6una 3amupaunuii, 4 (ab) 0530-03

2.3.3 Mertoa NPpOrHo3UPOBAHMS yCUIIEHHUS

CunbHoOe ycHIIeHHe CUrHalla HaOJioJaeTcsl B yCIOBUSX BOSHUKHOBEHHS BOJTHOBOJHBIX CIIOEB M CBSI3aHHBIX C
HUMH 3aMHpaHHii, 00yCIOBIEHHBIX MHOTONy4YeBOCThIO. YcuieHue cBoiime 10 nb 3a cpegnnii Hauxymmmin
MecCs1 CIIEAYET IPOrHO3UPOBATH C IIOMOIIBIO CIEAYIOETO COOTHOIIEHUS:

17 +0:240,01 - E)/35

p, =100-1 % mis E>101b, (19)

rae £ — ycunenue (ab), He npeBbliaemMoe At p% BpeMeHH, a Ao — IIyOnHa 3aMUpaHusi, IPOrHO3UPyeMast
¢ momotbto ypaBHeHus (7) wnu (8), B 3aBUCUMOCTH OT CUTYallld, U IpeBblmaeMasi B Teuenue p,, = 0,01%
BpPEMEHH.

s pacuera ycunenust oT 10 go 0 nb ucnons3yetcs cieayroras moraropas nmpoueaypa:

Llae 1: Beraucnuth MPOLEHT BPEMEHH p| , sl KOTOPOTO yCHJIEHHe MeHbIne umu paBHo 10 ab (£ = 10),

HCHoJb3ys ypaBHeHue (19).

Illaz 2: BbMUCINTL g, C TIOMOIIBIO CIIEYIOUIETO BHIPAKEHHS:

20 100 - p'
'=——]1lo —In| 11— |]. 20
qe EI g10|: ( 58,21 j:| ( )
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[llaz 3: BRIUUCIUTH MapaMeTp ¢s:
q,=2,05¢9;-203. (21)

Illaz 4: BurauciuTh ¢, a1 TpedyeMoro 3HadeHus £, UCIONIb3Ys COOTHOIICHHE:
q,=8 +[ 140,3% 10’”20} [ 100’7”20} [ g +12(1075 + E/soo)} . (22)
Ilaz 5: TlpomeHT BpeMeHH, II1 KOTOporo ycwienne E (1b) He mpeBsImaeTcs, onpeaesnsercs mo Gopmyire:
p,=100-5821 [1 - exp(—lo’qem‘) ﬂ (23)

CeMeiicTBO KpUBBIX Ha PUCYHKE 4 JaeT rpaduyeckoe MpeICTaBICHHE METOAA MPH HCIOJIb30BAHUH Py B
kadectBe mapamerpa (cMm. ypasHernwe (10) wm (11), B 3aBucumMoct oT curyanuu). Kakmas kpuBas Ha
pHUCYHKE 4 COOTBETCTBYET KPUBOW Ha PUCYHKE 3 MpH TOW ke BennunHe po. Clienyer OTMETHTh, YTO Ha
pUCYHKe 4 TIOKa3aH MPOIEHT BPEMEHH, B TEUYEHUE KOTOPOTO 3HAUYCHHS YCHIICHHS MPEBBIAIOTCSI, YTO
cootBercTByeT Benmuuue (100 — p,,), npu p,,, onpenensiemoM ypaBHeHusMu (19) u (23).

PUCYHOK 4

IIpouent Bpemenn, (100—p,), B TeueHue KOTOPOro ycujienue, E, npeBblliaercst 3a cpeHUA HANXYALIUA Mecs1l,
npu p, (B ypaBuenunu (10) uiu (11), B 3aBUCHMOCTH OT CUTYyaLHH), H3MeHs0LeMcs B peaenax ot 0,01 xo 1000

10

y

I
I
.

NN

[IpOUCHT BPEMEHH MPEBBILICHHUS A0CLHUCChHI
)

~
X
N

A

10
[
%0, kxx
10"
0 2 4 6 8 10 12 14 16 18 20
Yeunenue (nb) 0530-04

JlJis mpOrHO3MPOBaHMS POIIEHTAa BPEMEHH MPEBBIIICHHUS I CPEIHEro roja, a He CPEAHEro HaUXYIIIero
MecsIa, cM. 1. 2.3.4.
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2.3.4 IlpeoOpa3oBanue pacnipeleseHHil /sl CPeHEr0 HAUXYILIEr0 Mecsiia B pacnpenejieHus 1s
cpeaHero roaa
Pacnipenenenusi 3amMupaHuidi M YCWJICHHWH CUTHAlA JUI CPEJHEr0 HAUXYJIIEro Mecsia, MOTy4YeHHBIE C

ITOMOIIBI0 METOJIOB, OMUCAHHBIX B M. 2.3.1-2.3.3, MoxHO npeoOpa3oBaTh B pacIpeeeHus sl CPEIHEro
rojia ¢ MOMOIIBIO CIeNYIOIeH MPOIe Ty b

Llae I: C nomompro ypaBHenus (7) win (8), B 3aBUCHMOCTH OT CHTYallMH, BBEIYUCIHTEH MPOIEHT BpEMEHH
Dw, B T€UEHHE KOTOPOT'O IPEBBIIIAETCS ITyOnHa 3aMUpaHusi A U CpeJHEro HauXyIIero Mecsina B 00JacTu
JUIMHHOTO XBOCTA PAaCHpeACICHUS.

Ilae 2: Beraucnuth norapuMUYECKUl TeOKIMMAaTHUecKuil Kod(h¢uuueHT mnpeodpasoBanus, AG, 1o
dopmye:
AG =10,5-5,6log (L1 +] cos 25|*7)— 2,7 log d + 1,7 log (1+] ¢, |) 1B, (24)
rae AG < 10,8 1B, 1 3HaK IUIIOC COOTBETCTBYET 3Ha4YeHUsM & < 45°, a 3HaK MUHYC — 3HaueHusM & > 45°, u
rae:
€: mmpota (B ° C. Il WIH 0. IIL);
d: pnmuHa Tpacchl (KM);
|e,[: abcomoTHOE 3HAYCHNE yIIla HAKIIOHA TPACCHI (HOJYYCHHOE U3 ypaBHEeHUs (6)).
[llage 3: BelMUCIUTD TPOLIGHT BPEMEHH, p, MPEBBINICHHUs TIIyOMHBI 3aMuUpaHus, A, B 00JAaCTH TIyOOKUX
3aMHpaHUii (JUIMHHBIA XBOCT paclpeesIeH s ) Ul YCPEIHEHHOro rojia 1o ¢hopmyie:
p=1074G/10p, % . (25)

lllaz 4: Ecnu TtpebOyeTcst pacnpejielieHMe B OOJACTH HETIyOOKHMX 3aMUpaHU, WUCIONB3YeTCS METO],
ormucanubid B [lare 3b m. 2.3.2, co cneayonmmu U3MEHEHUSMU:

1) peoOpa3oBaTh BEIWYNHY p;, TTOJYICHHYIO B ypaBHEHUH (14), B TOJOBYIO BEIHUNHY TOCPEICTBOM
ypaBHeHHs (25) M UCTIONB30BaTh 3Ty FOJIOBYIO BEIMYHHY BMECTO p;, B TO BPeMs Kak p; BKIFOUACTCS
B ypaBHeHHE (15);

2) BeJIMYWHA p,, PacCUMThIBaeMas C MOMOINbI0 ypaBHeHus (18), mpeacraBiser cobol TpeOyemyro
FOZI0OBYIO BEJIIMYUHY p.

Illaz 5: Ecnm TpeOyeTcsl COCTaBUTh MPOTHO3 paclpeneNieHus] yCUICHUN ISl CPEeHETr0 Tojla, UCIIONb3YeTCs
Mmeton u3 1. 2.3.3, rme B aToMm ciydae Agg; OyAer TIyOWHON 3aMupaHUsl, MPEBBIIAEMONH B TEUYECHUE
0,01% Bpemenu cpennero roaa. Ilpexne Bcero cieayeT OnpeaesnTs 3Ha4eHUe p,,, HHBEPTHUPOBAB YPaBHEHNE
(25) n monoxuB p = 0,01%. 3arem paccumrars TIyOMHY 3amupanHusi Agg;, npessimaemyto mias 0,01%
BPEMEHHU CpPEIHETO ro/la, MHBEPTUPOBaB ypaBHeHwHE (7) wiH (8), B 3aBUCHMOCTH OT CUTYAIlMH, U 3aMEHUB p,,
Ha p.

2.3.5 IIpeoOpa3oBaHue OT CpeJHEro HAUMXYALIEro Mecsila K 00oj1ee KOPOTKUM HAUXYAIINUM NEePHOAAM
BpeMeHH

[IpoueHT BpemeHH, p,,, NPEBBIMICHUS YPOBHS TIIyOOKHX 3aMUpaHUH, 4, 32 CpelHUH HAUXyALIMHA Mecsi]
MOKET OBITh TPe0Opa30BaH B MIPOLICHT BPEMEHH, Py, IPEBBILICHIS TAKOTO K€ YPOBHS TITyOOKMX 3aMHUpPaHHH,
A, 3a bonee KOPOTKUH HAMXY I IEPUOT BPEMEHH, T, C TOMOIIBIO COOTHOIIIEHHIA:

P, =D, (89,347 %" +0,676) %lu<T<7204 I CPABHUTENLHO IUIOCKHX Tpacc,  (26)
p,, =p,, (119777 +0,295) %1 u<T<7204  aIs XONMMHCTBIX Tpacc, (27)

P, =D, (199,857 "% +0,175) %l u<T<7204 jIg XOJIMHUCTBIX CyXOMyTHBIX Tpacc.  (28)

[NPUMEYAHME 1. — YpaBuenns (26)—(28) ObuT NOTyYEHBI HA OCHOBE MAHHBIX U 25 TUHHUNA CBS3H B PETHOHAX C
YMEPEHHBIM KJIMMAaTOM, JJIsl KOTOPBIX BEIWYMHA p,, OTIPEICISICTCS U3 AaHHBIX JUIS JIETHUX MECSIIEB.
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2.3.6 IIporno3upoBaHHe HeceJJeKTHBHBIX cOoeB (cM. [Ipnmeuanue 1)

IIpu mpoexTupoBanmm IUGPOBBIX JHWHUN pPacCUYNTaTh BEPOSITHOCTH cO0s P, W3-3a HECEICKTUBHOMH
COCTABIIIONICH 3aMupaHus (CM. 11. 7) 1o dhopmyie:

P =p, /100, (29)

rae p,, (%) — IpOIeHT BpEMEHH, B TEUCHHE KOTOPOTO ISl HANXYIIIIETO CPEIHETO MeCAIla MPEBBIMIASTCS 3armac
Ha aMIUITTyIHOE 3amupanne A = F' (1b), cooTBeTcTBYIOMUi 3aqaHHOMY KO3(h(HUIIMEHTY OIMTHOOK 10 OUTaM
(BER) (ompemensercss B cooTBeTCTBUHU ¢ 1. 2.3.1 wim 1. 2.3.2, B 3aBUCHMOCTH OT CHUTyallMH). 3amac Ha
aMIUTUTYTHOE 3aMUpaHue, F, ompelenseTcs MpU pacdyere JTUHHU C YIeTOM TEXHHUYECKHX XapaKTEPHUCTHK
KOHKPETHOTO 00OpY/ZIOBaHHUs, a TaK)Ke BO3MOXKHOTO OCNIa0JIeHUs] CUTHAA 3a CYET IMOMEX Ha JeHCTBYIOIICH
JIUHHH.

[MPUMEYAHUE 1. — Jna ynobcTBa c60ii 31ech onpenensiercss Kak BEposiTHOCTh Toro, 4yro BER mpessiiaer 3amannoe
TOPOTOBOE 3HAUCHHE, KAKUM ObI OHO HH OBLTO (ITOIPOOHO CM. T1. 7).

2.3.7 Bo3HUKHOBeHHE OTHOBPEMECHHDLIX 3aanaHm‘i HAa MHOTI'OCKAQYKOBBIX JIMHHUAX

9KCH€pI/IMeHTaJ'ILHBIe HCCJIICAOBAHMUS IMOKA3bIBAOT, YTO B YCJIOBUAX SCHOI'O HebOa FHYGOKI/IG 3aMHpaHUs Ha
COCCAHUX MPOJICTaX MHOTOCKAYKOBBIX JIMHUI SBISIOTCS MPAKTUYCCKU HEKOPPCIMNPOBAHHBIMU COOBITHSMU.
DTO OTHOCHUTCI K CjlydyadM BO3HUKHOBCHUA I{S.CTOTHO—I/I36I/IpaTe.]'II:HI:IX BaMHpaHHﬁ, AMITIUTY JHBIX
3aMHpaHI/II>'I WK UX COYCTaHUsI.

Jnsi MHOTOCKAUKOBBIX JIMHUU BEpXHsisl TpaHuia oOIIel BEpOSATHOCTH cOOEB Ul YCIOBHM SICHOrO HeOa
MOKET OBITh MOJyYeHa IMyTeM CyMMHPOBAHHS BEPOSTHOCTEH cOOEB Ha OTHENBHBIX MpoiieTax. bonee ToyHO
BEPXHIOIO TPaHHUIy JUIS BEPOATHOCTH MPEBBILIEHHUS TTyOuHBI 3aMupanust 4 (1b) Ha TUHUK W3 7 TPOJIETOB
MO>KHO OLEHHTH Kak (cM. [Ipumeuanwue 1):

n—1

P=YP->(pP,), (30)
i=1

i=1
C=0,5+0,00524+0,0025(d , +d,), 31)

rae P; — 3TO BepoATHOCTh COOEB, MPOTHO3MpYyeMasl UL i-IO IpoJieTa M3 OOILIEero uucia n MpoJIeTOB, a
d; — nuHa Tpaccel (kM) i-ro mposera. YpaBHenue (31) cremyer ucrons3oBaTh mpu 3HadeHUX 4 < 40 nb u
(d; + di+1) <120 xkm. [1pu 3HaYCHHSAX, IPEBBIIAOIINX ATH nipenensl, C = 1.

[TPUMEYAHUE 1. — YpaBHenue (31) moiydeHO Ha OCHOBE H3MEPEHHUIl, MPOBEAEHHBIX Ha 19 mapax CMEeXHBIX
MIPOJIETOB, PabOTAIOIIMX B MpEAeiax NpsSMOM BUANMOCTH Ha mojocax 4acToT B 4 n 6 I'T'w, npu mmune tpace ot 33 no
64 xM.

2.4 3aTyxaHue, BI3BAHHOE THPOMETEOPAMH

3aTyxaHue paJMOBOJIH MOXET OBITh TaKKe pPEe3yJIbTaTOM TIOTJIOIIEHUS W PAcCesiHUS 3a CYET TaKuX
THIPOMETEOPOB, Kak JO0XJb, CHET, I'paJ W TyMaH. XOTS Ha 4YacToTax HWke npubimsurensHo 5T
3aTyXaHUeM B JIOXKIE MOXKHO IpeHeOpedyb, Ha 00Jee BBICOKMX YaCTOTaX TaKOE 3aTyXaHHE JIOJDKHO
YYUTHIBATHCS B MPOCKTHBIX pacueTax, MOCKOJIBKY €ro 3HaYUMOCTh OBICTPO Bo3pacTaeT. MeToj MmonydeHus
JIONITOCPOYHOM CTAaTHCTUKU 3aTyXaHHWs B JOXJAe omuckiBaercs B 1. 2.4.1. Ha Tpaccax, mpoieramomux B
00J1aCTH BBICOKHX IUPOT, WM HAa BBICOKHX Tpaccax B 00JIACTH 00Jiee HU3KUX IIMPOT, MOKPBIA CHET MOXET
BBI3BaTh 3HAYUTEIbHOE 3aTyXaHUE Jdaxe B 0ojee MIUPOKOM JHMana3oHe dYacToT. boiee moapoOHas
vH(poOpMaIUs O 3aTyXaHWHW, BBI3BAHHOM THIPOMETCOPAMH, OTIUYHBIMH OT JIOXKISA, NPUBOJUTCS B
Pexomenmanun MC3-R P.840.

Ha qacToTax, rac H606XO,I[I/IMO YUYUTHIBATH U 3aTyXaHUC B NOKAC U 3aMUPAHNUEC BCICACTBUC MHOT'OJIYUYCBOCTH,
MOPOLCHTBI BPECMCHU IMPEBBINICHUA JTaHHOM FHY6I/IHI:I 3aMUpaHus, COOTBCTCTBYIOINHUE KAXIOMY H3 ITHUX
SIBJ'ICHI/II‘/'I, MOTYT CKJIaAbIBATLCH.

24.1 JoarocpoyHasi CTATUCTHKA 3aTyXaHUS B 10K/1€

st OLIeHKH TONTOCPOYHON CTATUCTUKU 3aTyXaHHUS B JOKJE MOKHO BOCIIOIB30BATHCS CIACAYIONIEH MPOCTOM
MPOLETYPOK:
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Hlae I: Tlomy4yuTh 3HaY€HHE WHTEHCUBHOCTH OIS R o1, npeBbiiaemoii B Teuenne 0,01% Bpemenu (mpu
BpeMeHH WHTErpupoBaHusi | MuH.). Ecii MecTHble MCTOYHMKH, COJEpIKaIlNe Pe3yNbTaThl JOITOCPOYHBIX
W3MEpEeHHi, TaKol HHPOpMaIHel He paclonaraiT, TO OLIEHKY 3TOW BETMYMHBI MOKHO MOJYYUTh HA OCHOBE
JAHHBIX, TIpeCcTaBICHHBIX B Pekomengaruu MCO-R P.837.

Llae 2: BeraucnuTh yAenbHOE 3aTyxaHwe, Yz (Ab/kM), Uid 3aJaHHBIX dYacTOTHI, NOJSAPHU3ANUAN |
WHTEHCHUBHOCTH JIOXKIS, TTONIB3YsICch Pekomenganmeit MC3-R P.838.

a2 3: Beraucnuth 3QQEKTUBHYIO JUIMHY TpPAacChl PAIMOIMHUH, d.p IyTEM YMHOXKEHHsA (DaKTHYeCKOH
JUTMHBI Tpacchl d Ha Kod(pdumenT gampHOCTH . OIEHKY 3TOro KO3 (HUIIMEHTa MOXHO IOJYyYHTH W3
YpaBHEHUS:

1

I 32
"1+dld, ©2)

rae i Ry < 100 mm/yac.:
do=35 g 0015 R()’()]. (33)
Hnst Ry 1 > 100 mM/9ac BMecTo R o Hcnonb3yeTcs BennurnHa 100 Mm/4gac.

Ilaz 4: OueHky 3aTyxaHus Ha Tpacce, npesbimmaemoro B tedenue 0,01% BpeMeHU, MOXKHO MOIYYUTH U3
YpaBHEHUS:

Aoor =Yr degr =Yr dr 1b. (34)

Llae 5: st TUHWEA paguocBsA3H, PacloNOKEHHBIX HA HIMPOTAX, paBHBIX win Gomnee 30° (C. mI. WK 0. L),
3aTyXaHUe, PEBBIIIAEMOE B TE€UEHHE JPYTHUX NPOLEHTOB BpeMeHH p B auanaszoHe ot 0,001% no 1%, moxHO
MIOJTyYUTh C TOMOLIBIO CIEAYIONIETO CTEMEHHOTO BBIPAYKEHUS:

Ap —012 p—(0,546+0,043 log, p) (35)
0,01

Ora ¢dopmyna nmaet 3uauenws 0,12, 0,39, 1 u 2,14 mna 1%, 0,1%, 0,01% u 0,001%, cOOTBETCTBEHHO, U
JIOJKHA MCIIOJIB30BATHCS TOJBKO B 3TOM JHAara3oHe.

Llaz 6: JInst mTUHANA pagHOCBS3H, PACIONOKEHHBIX Ha mmporax MeHee 30° (C. I WM 10. L), 3aTyXaHHUE,
MPEBBIIIAEMOE B T€UEHUE JPYTUX NPOIEHTOB BpeMeHH, p, B auanazone ot 0,001% mno 1%, MOXHO NOTy4UTh
C TIOMOUIBIO CIEAYIOIIEr0 CTENEHHOTO BHIPAXKECHHUSI:

Ap :0’07 p7(0,855+0,13910g10p) . (36)

0,01

Ora ¢popmyna nmaet 3uauenus 0,07, 0,36, 1 u 1,44 mnsa 1%, 0,1%, 0,01% u 0,001%, COOTBETCTBEHHO, U
JIOJKHA MCIIOJIB30BATHLCS TOJLKO B 3TOM JHAMa30HE.

Illaz 7: Ecnau uHTepec NMpencTaBiseT CTaTUCTHKA 3aTyXaHUsS 3a HAaUXyALUN Mecsl, TO CIEeAyeT BBIYMCIUTD
CPEIHETr0l0BONM MPOLIEHT BPEMEHHM IPEBBIMIEHUS, p, COOTBETCTBYIOIIMH MPOLEHTY BpPEMEHH, p,,, A
HauXyJLero Mecsla, UCHOIb3ys KJIMMAaTOJOTHYECKHEe AaHHbIe, NpuBeaeHHblE B Pexomenmarmn MCO-R
P.841. 3nauenus A, mpeBbILICHHBIE AJs MPOLIEHTOB BPEMEHU p 3a ToA, OyIyT NpeBHIIEHBI B TCUCHHE
COOTBETCTBYIOUIUX MPOIIEHTOB BPEMEHH, p,,, HAUXYALIET0 MECALa.

CunTaercs, 4TO OMMCAaHHAs BBILIE MPOLEAYpa MPOTHO3UPOBAHUS MOXKET UCIIOIB30BATHCS VIS JTIOOBIX TOYEK
3eMHOT0 IIapa Ha YyacToTax, o kpaitHei mepe, 10 40 I'T' 1 a7t Tpace mpoTsKEeHHOCThIO 10 60 KM.

2.4.2 CoBMeneHHBII MeTOo IS 10K 1 MOKPOT'0 CHera

3aTyX3HI/Ie, Ap, MPEBLIITACMOC B TCUCHUE BPEMCHHU B IMPOLCHTAX p, NOJYUCHHOI'O Ha OCHOBC NPEAbIAYIIETO
noapasaeiia, UMECT CUITY JJId TpacC JIMHUMU PAAUOCBA3U, YE€PE3 KOTOPLIC NPOXOAAT OCAAKU B BUAC JOXKIACBBIX
KHUJIKHUX OCaaKOB.
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JIJis BBICOKHMX HIMPOT WJIM JUIsl PAJMOCBSI3M Ha OOJBIIMX BBICOTaX 00Jiee BBHICOKHE BEJIUYMHBI 3aTyXaHUS
MOTYT TPEBBIIATECS B TECUCHHWE BPEMEHHU B MPOIICHTaX p Ojaromaps BO3JACHCTBHUIO TasHUS JIbIMHOK WU
MOKPOT'O CHera B cjioe TasHus. MaciitaObl TAaKOTro BO3JEHCTBHSI ONPEICIISIOTCS BHICOTOM JTUHUU PAIUOCBI3U
[0 OTHOIICHHIO K BBICOTE BBIMAJACHUS HO0XKJs, KOTOpas 3aBHCHT OT Ieorpa)uueckoro pacrioioXKeHUS.
Paznuunble BeIMUMHBI BHICOTHI BBITIAJICHUS JOXK/S C HYJIEBOU TeMrepaTypol NpUHUMAIOTCS BO BHUMAHHE B
CJIEIYIONIEM METO/IE, B KOTOPOM paccMaTpuBarOTCs 49 BEIUMYUH BBHICOTHI OTHOCUTEIHHO MEIUAHHON BBHICOTHI
BBIMAJICHYSI IO, JUTs KaXI0H M3 KOTOPBIX B Tabmuiie 1 mpuBOAUTCS KO3IPPHUIIMESHT BEPOSTHOCTH.

HCO6XOI[I/IMOCTL B CJICAYIOIIEM MCTOAC OTIaAacT, €CJIM U3BECTHO, YTO HA JIMHHUIO paJUOCBA3M HUKOrJAa HC
BIMSCT cliod TasHusa. Ecim ke 3To HEU3BCCTHO, TO MPUBCACHHBIC BBIIIC PACUYCTHI JJId YCHOBI/Iﬁ JOXITUBOMN
noroAbl JOJIKHBI HMCIOJIB30BATHCA I ONPCACIICHUA Ap, IOCJIE 4Y€ro HGO6XOI[I/IMO CACiaTh ClICAYIOIIUC
miaru:

Llae 1: Ha ocaoBe Pexomennmarun MCO-R P.839 momyunTh MeAMaHHYIO BBICOTY BBITIAACHUS JOXKAS, Aginm,
B METpax HaJ| CPEJTHUM YPOBHEM MOPs (M HaJ CyM).

Illaz 2: PaccumTarh BBICOTY BBINMAICHUS OIS B IIEHTPE TPACChl JIMHWUW PAAWOCBSI3H, /i, TIPUHUMAS BO
BHUMAaHWE KPUBU3HY 3eMJTH M HCIIONB3YS (OPMYIIY:

. =0,5(h +h,)—(D*/17) M HaJ CyM, (37)
rue:
h12:  BBICOTA OKOHEYHBIX YCTPOWCTB JIMHUHU PAAMOCBSA3U (M Hal CyM);
D:  nmuna Tpacchl (kM).

Lllaz 3: Tereph MOXHO OCYIIECTBUTH HMPOBEPKY B LENSIX OMPEAETICHHS BO3MOXXHOCTH JOTIOJIHUTEIEHOTO
3aryxanus. Ecimu hyy < Byginm — 3600, TO Ha TMHUIO CBSI3U HE OyAyT BO3ICHWCTBOBATH YCIIOBUS CIIOS TasiHUS U
A, MOXKHO OpaTh Kak 3aTyXaHHME, NPEBBIIIAEMOE B TEUEHHE BPEMEHHU B NPOLIEHTAX p, U 3TOT METOJ MOKHO
Jlajniee He MPUMEHTh. B MpOTUBHOM cllydae METO MPOI0JKAETCS C TOMOIIBIO CIETYIOUIUX [IAroB:

Llaz 4: YcTaHOBUTH MHOXUTENb, I, HA HYJIEBOE 3HAUCHHUE.

Llaz 5: JIns mocienoBaTelbHBIX 3HaUeHMH uaaekca i = 0, 1, 2 1o 48, 9TOOHI:

a) Paccumnrtath BBICOTY BBINANEHHS HOXKI, A, 4in, ACTIONB3YST GOPMYITY:
h. .. =h_ —2400+100i M HaJ| CyM. (38)
b) PaccuntaTh BBICOTY JIMHUM PAAMOCBS3H MO OTHOIIEHHIO K BBICOTE BBIMAACHUS OXKAS, UCIIONB3YsI
(bopmymy:
Ah = hlink - hrain M. (39)
c) PaccunrtaTh TOMONHUTENBHOE 3HAYSHHE I MHOXKHUTES ISl TAaHHOTO 3HAYeHUS UHIEKca i.
AF =T'(Ah)P, (40)
rue:

I'(Ah) mpencraBisier cob60if MHOKUTENb, B KOTOPOM IMPUHUMAIOTCS BO BHUMaHHE pa3iINYHble KOHKPETHBIE
3aTyXaHus, B COOTBETCTBMM C BBICOTOM IO OTHOIIEHWIO K BBICOTE BBIMAJACHUS OIS, IOJydaeMbIN
MOCPEACTBOM (POPMYJIBL:

0 0< Ah
AR170 P
T(Ah) = i) ~1200 < Ak < 0 (41)
(1 + (1 _ o (A600 )2(4(1 _ M0 )2 _ ID
1 Ah <—1200

u P; oTpaxkaeT BEpOSTHOCTh TOrO, YTO JIMHUS CBs3M OyAeT paclojoXKeHa Ha BbICOTE Ah, B3SITOH U3
Ta0mIe 1.
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d) Jlo6aButh AF K TeKylieMy 3Ha4€HHIO F. DTy ONEpaInio MOKHO MPEACTABUTH B BHJIE MPOIEAYPHI C
TIOMOIIHIO BBIPAKEHHSL:

F=F+AF 1B. (42)

llaz 6: Paccuutath YpOBEHb 3aTyXaHHs, BEI3BAHHOIO COYETAHHEM BO3ICHCTBHUS JOXKIS U MOKpPOTO CHeEra,
HCTIONB3YS POPMYITY:

A, =4 -F. (43)
B 3aBUCUMOCTHU OT BBICOTHI JIMHHUN paI[I/IOCBH?;I/I II0 OTHOILICHUIO K MeZ[PIaHHOfI BBICOTC BBINIAJACHUA DOXKIS,

3HaYeHUE A,; MOXKET OBITh OOJbIIEC WM MEHbIIE BENNYUHBI 4, B03MOXKHO, 4TO y NONIOCOB 3eMIIM JIMHUS
CBsI3M OYET BCEeTa IPOXOIUTE BBIIIE BEICOTHI BRITAECHHUS JOXKIS, KoTaa A,; paBHAETCS HYJIIO.

TABJIAIIA 1
Hupexc "i"

JInbo JInoo BepositHocTb P;
0 48 0,000555
! 47 0,000802
2 46 0,001139
3 45 0,001594
! 44 0,002196
> 43 0,002978
6 42 0,003976
! 41 0,005227
8 40 0,006764
i 39 0,008617
10 38 0,010808
= 37 0,013346
12 36 0,016225
13 35 0,019419
14 34 0,022881
15 33 0,026542
16 32 0,030312
17 31 0,034081
I8 30 0,037724
19 25 0,041110
20 28 0,044104
21 27 0,046583
22 26 0,048439
23 25 0,049588

24 0,049977
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2.4.3  YacToTHBII nepecyeT J0JATOCPOYHON CTATUCTHKHU 3aTYXaHHS B J10K/1e€

Ecnu umeercst HagexHasl JOJNTOCpOYHas CTATHCTHKA 3aTyXaHUs Ha KakoW-mnbo OIHOW dYacTore, TO C
MIOMOILIBIO MPUBOAMMOIO HUXKE AMIIUPHUUYECKOIO COOTHOLIECHUS €€ MOXHO HCIOIb30BaTh NS IOJIY4YEHUs
rpyOoii OLIEHKM CTaTHCTUKH 3aTyXaHHs Ha APYTHX Y4acToTax B AuamnazoHe oT 7 no 50 I'Tu nmpu Toi ke anune
CKA4YKa U QHAJIOTMYHBIX KIIMMATUYECKUX YCIOBUSAX:

Ay = A (@, / D))~ (44)
Trac:
fz
O(f)=—L——. 45
f) 110° /2 (45)
H(®,®,,4)=112x107 (@, /® )" (@, 4)"7. (46)

3neck A; u A, — paBHOBEPOSITHBIC 3HAYCHUS MPEBBIIICHUS 3aTyXaHUs B JIOXKIe Ha 4actorax f; u f (['T),
COOTBETCTBEHHO.

2.4.4 HOJIﬂpHSaIIHOHHLIﬁ nmepecuer }IOJIFOCpo‘lHOﬁ CTATUCTUKHU 3aTyXaHUdA B T0KI€

Ecau nns naHHOM paguoIuHUU CYIIECTBYET AOATOCPOYHAs CTATUCTHUKA 3aTyXaHUS JUIsl HOJISIPU3ALUU OTHOTO
tuna (BeprukanbHoi (V) win ropuzonTansHoii (H)), To 3aTyxanue ais moyisspu3aliy Jpyroro TUTA Ha TOW
e CaMOU TMHUU MOKHO TOJTYYUTh C MTOMOIIIBIO CISAYIONINX MPOCTHIX (OPMYII:

300 4,,
_ >0 B 47
Y335+ 4, 8 )
501051
3354,
2> B. 48
77300 4, ! “5)

Cumrraercs, 9TO 3TH BBIPAKEHUS OCTAIOTCS CIIPABEUIMBBIMU B JIMATIA30HAX JUTHH TPACC M YacTOT, YKa3aHHBIX
JUTSI METOJIa TIPOTHO3UPOBaHUs B 1. 2.4.1.

2.4.5 CraTHcTHYeCKHE JaHHBIE 0 JJIUTEJHLHOCTH COOBITHSA H YHCJIE€ COOLITHI

XOTs Ha HACTOAIIMI MOMEHT CYIIECTBYeT Majo CBeIeHHl 00 oOIeM pachpeleNeHnd IHTEITbHOCTH
3aMHpaHMid, UMEIOTCS HEKOTOphIE NaHHBIE W OMIUPUYECKass MOJENb UIsI KOHKPETHOW CTaTUCTHYECKOW
rH(pOpMaIK, TaKOi Kak CpeHss IIUTEIHHOCTh COOBITHS 3aMHpAHHs M YHCIO TaKWX COOBITHHA. Tem He
MeHee, HaOromaeMasi pa3HOCTh MEXKIY CPEeJHHM W MEJUAHHBIM 3HAYeHWSIMH JIUTEIFHOCTH 3aMHAPaHHN
YKa3bIBaeT Ha aCHMMETPHYHOCTH OOIIETO paclpeneieHns AMuTensHocTH. Kpome Toro, cymecTByeT Beckoe
JIOKa3aTeIbCTBO TOTO, YTO IJIUTEIHHOCTh COOBITHI 3aMUpPaHWS B YCJIOBHSAX JOXKIS HAMHOTO TIPEBBIIIACT
TaKyIO JJTUTEIFHOCTD B YCIOBUSAX MHOTOJIY4E€BOCTH.

CoObITHE 3aTyXaHUs ONpeAessieTcsl 37ieCh KaK TPEBBINICHHE YPOBHs 3aTyXaHus 4 B TEUYCHUE 3aJaHHOTO
riepuona BpeMenu (Hanpumep, 10 ¢ wm Oonee). COOTHOIICHHE MEXITy YHCIOM COOBITHH 3artyxaHus, N(A),
cpemHer MIUTENbHOCTHIO D, (4) Takux coObITHit m o0muM BpemeHeM 1(A4), B T€UEHHE KOTOPOTO YPOBEHBL
3aTyxaHus A NPEBBINIAETCS JONbIIE, YeM 3aJIJaHHAs JUTHTEILHOCTD, ONPECISeTCs KaK:

N(A) = T(4)/ D,(A). (49)
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OoOmee Bpems 7(A) 3aBUCHUT OT ompeaeicHHs coObiThsA. JlaHHOE COOBITHE, OOBIYHO MPEICTABIISIOIICE
UHTEPEC JIJIS UCIOJIb30BaHUs B CTATUCTUKE, — 3TO COOBITHE 3aTyXaHus A, npoaospkatomieecs 10 ¢ wim Gornee.
Tem He MeHee, COOBITHS MEHBIICH UIMTENBHOCTH (HApPUMEp, UCIIONb3yEeMbId B SKCIEPUMEHTE UHTEPBa
BBIOOpKH B 1 C) Takke MPENCTaBIIAIOT MHTEPEC IS ONpeNeieHHs MpoLeHTa OOIIero BPEMEHHU IMPOCTOA,
00yCIIOBJIEGHHOI'O HETOTOBHOCTBIO (T. €. 00I1iee BpeMs coObIThH, npooiukaromuxces 10 ¢ wiu Oonee).

Yucrno coObITHIA 3aMUpaHUii, IPEBBIIAIOIINX YPOBEHD 3aTyXxaHus 4 B Teuenue 10 ¢ wiu 0osee, MOKET ObITh
MIPEJICTaBJIEHO KaK:

Nod)=a 4, (50)

rne a u b — k03hHUIHMEHTHI, KOTOPBIE TPEANOI0KUTENHFHO 3aBUCIT OT YacTOTHI, JJIMHBI TPACCHl U JAPYTHX
NepEeMEHHBIX (DAKTOPOB, HAITPUMED KIHMATA.

Ha ocnoBe ogHoro Habopa m3mMepeHuit s Tpacchl nuuHOM 15 kM Ha dactoTe 18 I'T'm ma CxanguHaBCKOM
MIOJIyOCTPOBE, 3HAUCHUS a U b, OIICHUBAEMBIE VISl OJJTHOTOJAMYHOTO TIEPUOa, PABHEI:

a=571x10° b=-34. (51)

[Mocne Toro kak 3HaueHme Njgg¢(A4) ObUTO Monmy4deHO W3 ypaBHeHUs (50), cpemHsisi MPOIOIKUTEIBHOCTH
coObITHH 3amupaHus, cocraBistonias 10c waum  Oojee, MOXKET OBITh BBIYUCIIEHA IOCPEIACTBOM
WHBEPTUPOBaHUS ypaBHeHHS (49).

OcHOBbIBasiCh Ha YKa3aHHOM HaOope M3MepeHHui (BBIMOJHEHHBIX JUISI Tpacchl AMMHON 15 KM Ha ydacToTe
18 T ma CxanmuHaBCcKOM ToiyocTpoBe), 95—-100% Bcex cOOBITHI OIS, MPEBBIMIAIONINX TPUMEPHO
15 nb, MoryT ObITH MpHIMCaHBl HETOTOBHOCTH. [IpW Takoil M3BECTHOW N10Jie COOBITHI TOTOBHOCTH MOXKET
OBITH TOJTyYeHa IyTeM YMHOKEHHUS 3TOH J0JIM Ha OOIIMI MpPOLEHT BPEMEHH, KOTJa JaHHOe 3aTyxaHue A
MIPEBBIIIAETCS, KaK OMPEENIEHO Mo MeToy B 1. 2.4.1.

2.4.6 3aryxaHue B A0:KI€ B MHOTONPOJETHBIX CETIX

CylecTByIOT HECKOJIBKO KOH(MUTYpaliii MHOKECTBA MPOJIETOB, MPEACTABISIONINX HHTEPEC B CETAX CBSI3M
TOYKa—TOYKA, B KOTOPBIX OINpPEICIICHHYIO POJb WIPaeT CTPYKTypa THAPOMETEOPOB. DTH KOHQPHUTYpamuu
BKJIFOYAIOT CEPHUI0 IIPOJIETOB B MHOTONPOJIETHOM CETHM M HECKOJIBKO TaKUX CEPUM IPOJIETOB B CETH C
Pa3HECEHHBIMU MapIIPYTAMH.

2.4.6.1 JlnuHa OTAEJbLHBIX POJIETOB B TAHJAEMHOM CeTH

PesynpTHpyromiee KadecTBO IMepefadyd TaHAEMHOW CETH CYIIECTBEHHO 3aBUCUT OT XapaKTEPHCTUK
pacrpocTpaHeHus] PaJHoOBOJIH Ha €€ OTICNbHBIX IMposieTax. MHOTJa MOXKHO pealm3oBaTh OJHO U TO JKe
(1)I/I3I/I‘IGCKOG COCIUHCHUC, MOJB3YACH Pa3JIMYHBIMU COUCTAHUAMU IIPOJICTOB pa3Hof/'1 JJIUHBI. VYBennuenue
JUIMHBI OTACJBHBIX IPOJICTOB HEH30EIKHO BEAET K BO3PACTAHHMIO BEPOSTHOCTH COOCB HA ITHX IMPOJIETaX.
C apyroit CTOpOHBI, TAKOE PEIICHUE MOTJIO Obl 03HAYATh, YTO MTOTPEOOBATIOCH ObI MEHBIIIE IIPOJICTOB, IPHYEM
pe3yIbTUPYIOLIEE KauecTBO paboThl TPAaH3UTHOM CETH ObI U HE YXYIIIATHCS.

2.4.6.2 KoppeaupoBaHHble 3aMHPAHUS HA TAHJEMHBIX MPOJIeTaX

Eciu OB BO3HMKHOBEHHME MOXIS OBLIO COOBITHEM CTATHCTHYECKH HE3ABMCIIIUM OT MECTHOCTH, TO
CYMMapHYI0 BEPOSTHOCTb TOSIBICHUS OJHOBPEMEHHBIX 3aMHUPAHUI HA CEPUHU TOCIIEIOBATEIbHBIX MPOJICTOR
MO>KHO OBLJIO OBI MOJYYHTh C TIOMOIIBIO CICAYIONIEH anmpOKCUMAIIUH:

P=) P, (52)

i=1

rae P; — BepOSITHOCTD TIOSIBIICHHSI 3aMUPAHIS HA {-OM TIPOJIETE PAJINOINHIH, COCTOSIIEH U3 71 3BEHBEB.
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C npyroit CTOpOHBI, €CIIH COOBITHSI, CBS3aHHBIC C BOSHUKHOBEHHUEM OCAKOB, KOPPEIUPOBAHHBI MEXKTY COOOH
B IpenenaXx KOHEYHOW IUIOMAAM, TO 3aTyXaHUsS Ha NBYX WU 00Jiee 3BEHBSIX MHOTOIPOJIETHOW peleHOM
CHUCTEMBI TaK)Ke OyAyT KOPPEIUPOBAaHHBI, U B 3TOM Cjy4ae OOIIYI) BEPOSITHOCTH IMOSIBJICHUS 3aMUpPaHUMN
MOKHO OTPENENIUTh KaK:

n
Pr=KY P, (53)
i=1

rie K — xodpduumeHT npeoOpazoBaHUs, YUYUTHIBaOmMA oO0mmid 3¢dekr Koppemsuuu Mexmy
BO3HUKHOBEHUEM JOXKIEH.

DTOMy BOIPOCY MOCBSIIICHO HECKOJIBKO MCCIEAOBaHMNA. B OMHOM M3 HUX paccMaTpUBAETCS MTHOBEHHAs
KOppeJsiiusg MEXJy BO3HMKHOBEHHEM JIOKIEH B pa3HbIX MECTax BJOJb Tpacchl BOCTOK-3amall,
NPUOJIM3UTENBHO TApaJICIIbHOM MPeodIiaaroineMy HallpaBlIeHUIO ABKEHUS Oypb. B npyrom — nmposoautcs
MOHUTOPUHT 3aTyXaHUW Il CEPUU KOPOTKHUX IMPOJIETOB, OPUEHTUPOBAHHBIX C CEBEpa Ha IOT, WU
NPUOJIM3UTENBHO TEPICHIUKYISAPHBIX Peo0afaolieMy HAlpaBJICHUIO JBUXCHHS Oypb B  CE30H
MaKCHUMAaJILHEIX JOXKIEH.

B ToM ciryuae, korzia MHOTOIIPOJIETHAS JIMHUS ObLIA MapaielbHa HANPABICHUIO ABHXECHUS OypH, SPPEKTHI
KOppeJSIIMU Uil TPoJIeTOB JuinHOW [ Oonee 40 KM KaKABIM OKa3alHCh HEBENUKH. B 3ToM cityuae
nonpaBouHbli k03 dunuent K mnpepplman BeawmuynHy 0,9 MpH TpOLEHTE OTKAa30B BCICACTBHE IOXKI,
pasaoM 0,03%, ¥ UM BHoOJHE MOXHO ObLIO TpeHeOpeub (cM. pucyHOK 5). OmHako st Gojiee KOPOTKHX
nposieToB 3PQeKT Koppemsuuu CTaHOBUTCS Oojiee OIIYTUMBIM: CyMMapHash BEPOSITHOCTh BO3HUKHOBEHHSI
otkazoB st 10 mponetoB mmHON 20, 10 u 5 KM Kaxapli, paBHa npuOnusutenbHo 80%, 65% u 40% ot
MaTeMaTHYECKOr0 OXuaaHus (monpaBouHble ko3¢ duiuentsl paBusl 0,8, 0,65, 0,4). BuaHo, uto BiusHue
KOPPEJISIIAN MEKIY COOBITHAMH, CBI3aHHBIMU C BOSHUKHOBEHHEM JIOK/[IS, CHIIBHEE JUISI IEPBBIX HECKOIBKHX
IPOJIETOB, a 3aTEM, 110 MEpEe TOTro KaKk o0wIas JJTUHA [IeTIH YBEIUIUBASTCS, 3TO BIUSHUE YMEHBIIAETCS.

Ha pucyHke 6 mokas3aHbl MONPaBOYHbIE KOAPPHUIUEHTHI JJIsl HECKOJIBKUX YPOBHEW BEPOSTHOCTHU ISl CITydast
pacrpocTpaHeHus] PaIHOBOJIH B HANpaBICHWH, NEPIEHAMKYJSIPHOM Tpeo0siaialoieMy HaIpaBiIeHUIO
IBIDKeHHs OypH. B aTOM citydae monpaBo4Hble KOIPPHUIMEHTHI YOBIBAIOT OBICTPEE LIS MEPBBIX HECKOIBKHX
MPOJIETOB (UTO CBUETENLCTBYET O OoJiee CHIBHOM KOPPEJSIMU HAa KOPOTKOM PAcCTOSIHUM IO CPaBHEHHIO C
CUTyaluel, Korja pacnpoCTpaHCHHE IMPOMCXOIWT IapajuleIbHO JABMKEHUIO OypH), a 3aTeM OCTaloTCs
MPAKTHYECKHU MOCTOSHHBIMU (Y4TO TOBOPHUT O 00JjIee Ci1ab0i KOpPEIAly Ha OOJIBbIINX PACCTOSHHSIX).

2.4.6.3 Certu c pazHeceHHEM MaPIIPYTOB

Hcnone3yst TOT (akT, 4YTO TOPU3OHTAIILHAS CTPYKTYpa OCAIKOB MOXKET CYIIECTBEHHO H3MEHSTHCS B
npeJenax MpoCTPaHCTBA pa3MEPOM B JOJIF0 KMIOMETPa, CETH C Pa3HECEHUEM MapIIPYTOB MOTYT COAEpPXKATh
IBa WK Oojiee MOCNIeNOBAaTEIbHBIX MPOJIeTa HA JBYX WJIM HECKOJIIBKHUX MaplIpyTax C pa3sHeCeHHEeM. XOT
uHQoOpMaIKs 00 YIydIIeHUH KauecTBa MpUeMa 3a CUEeT Pa3HEeCeHHs Ui CeTed C IOJIHBIM Pa3HECCHUEM
MapHIpyTOB OTCYTCTBYET, HMEETCsl HEKOTOPBIN HEOONbIIONH 00beM HH(popMauu 00 IeMEHTaX TaKoi CeTu.
DOneMeHTbl 3TOH CeTH BKJIIOYAIOT [BE TPACChl, CXOIMIIMECS B CETEBOM Yy3i1€, M MNPUOIM3UTEIBHO
napasulelibHbIe TPACChl, pa3JeJIeHHbIE B TOPU30HTAILHOM INIOCKOCTH.
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PUCYHOK 5

TIonpaBouHblii KO3 GUIHEHT /151 0011ero 3aTyXaHUs B J10K/1e HA CEPUHU MOC/Ie10BATEIbHBIX POJIETOB
0IMHAKOBOIi 1MHbI [ NP BePOSITHOCTH NpeBbIeHHsl, paBHoii 0,03% 11 KaK10H JHHUK
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0530-05

2.4.6.3.1 DJIeMeHThI CXOAAIMXCS TPace

HNudopmaruio o ko3P GUITHEeHTe YITYUIISHAS 33 CUET pa3HeCEHUs IS CXOIITUXCcsl Tpace B quanazone KHY
criekTpa MoOXKHO HaWitm B Pexomenmammmm MCD-R P.1410. Xors 3TOoT KO3(h(HUIMEHT BBIBEICH IS
MIpUMEHEHUH "Touka-30HA", ero MOXKHO HWCIIOIh30BaTh B IESAX TONYYCHHS] HEKOTOPOH OOIIeld KapTHHBI
YAydIeHus, oOeCrednBacMOd TaKHUMH DJJIEMEHTAMH CETH C pa3HECEeHHBIMH (WM OOBEeTUHECHHBIMH)
MapHipyTamMu "TOYKa-ToOYKa", 9UCII0 KOTOPHIX OyIeT COCTABIIATH JBA.

BcnenctBre mpou3BONBHOTO BPEMEHHOTO M IPOCTPAHCTBEHHOTO paclpeieNieHUs] MHTEHCUBHOCTHU JIOXK/IEBBIX
0CaJIKOB, CXOJSIIMECS JIMHUM "TOYKa-Touka"' OyIyT KaXKAblii MOMEHT HWCHBITHIBATH PAa3IMYHYI0 TIyOHHY
3aTyxaHus. B pe3ynbraTe MOKET HaOMIOAaThCS YXYALUICHHE OTHOIICHHS CUTHAN/TIOMEXa MEXy JTMHUSMH OT
MIOJIb30BaTeNIell B pa3iIMYHBIX YIJIOBBIX CEKTOpax, KOTJa JKelaeMblii CHUTHan ocnabisercd (3aTyxaeT) Ha
Tpacce 3a CueT A0/, a MEIIAIOIINI CUTHAII He oclalsercs.

Huddepennmanbaoe KyMyISITUBHOE paclpeliesieHHe BEIMUMHBI 3aTyXaHUsl B AOKIC AJIS IBYX CXOZISIIMXCS
JAWHUH, paboTalOmMX HAa OJHOM M TOW K€ YacToTe, MOXET OBITb BBIYHCIEHO 10 Qopmyie
(cm. ITpumeuanue 1).

4, =[4,(p) — 034 4,(p)] [265 |0

rae p — npoueHT BpeMenn mexay 0,01% u 1%, I'Tu) — uvacrora, Ad (kM) — pasHOCTH JJIMH TpPacc,
p p p y p Tp

0,23

+ 0,004 |Ad** ) 7704 15, (54)

a 0 (pax) — yron mexay muausiMa ot 0° mo 180°. A(p) u A,(p) — 3HaveHHs 3aTyxaHHs B JOXKIC Ha
OTAETbHBIX JIMHUSX, MPEBhIIacMble B TeueHHe p% BPEMEHH, PaCCUMTAHHBIE C HMCIOJIB30BAaHHEM METOJa,
npuBeeHHoro B 1. 2.4.1.
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[NPUMEYAHME 1. — YpaBHenune (54) 0CHOBaHO Ha pe3yJbTaTax M3MepeHHi 36 map cXOOImuXcs JIMHIUA Ha 9acTOTax
B nmuana3oHe ot 15 mo 38 I'T'y u ¢ anmHamMu Tpace B Anama3one ot 1 10 23 kM.

2.4.6.3.2 ITapajyenbHble TPACChl, pa3HeCeHHbI€ B TOPU30HTAJBHOM MJI0OCKOCTH

OKCIepUMEHTaIbHBIC NaHHbIe, monydeHHbie B CoenmaerHOM KopomeBctBe B mojioce gactoT 20—40 [T,
CBHJICTETILCTBYIOT O TOM, YTO HAJCKHOCTh PAJUOIMHUM MOXXHO MOBBICHTH OJarojaps MCHOJIb30BaHHIO
MEPEKITF0YaeMbIX pa3HECEHHBIX Tpacc. BBIUTPEINI OT pa3HeceHHs (T. €. pa3HOCTh MEXIy 3aTyxaHusMu (1b),
MPEBBIMNACMBIMHU JIJISI ONIPE/ICTICHHOTO TIPOIIEHTa BPEeMEHH HA OJMHOYHOMN JIMHHU M OJHOBPEMEHHO Ha JIBYX
MapayIeTbHBIX JINHUSX ):

- HUMECT TCHACHUWIO YMCHBIIATLCA IPU YBEJIMUCHUU NJIMHBI TPACChI, HAYWHAA C 12 KM, IIpHU 3aJIaHHOM
IMPOUCHTC BPEMCHU U IIPHU 3aITaHHOM pa3HOCE TPACC B MOIMCPEYHOM HAIIPABJICHUHU,

- 00BIYHO OOJIbIIIE IIpU pa3HOCE Ha 8 KM, 4€M Ha 4 KM, XOTd YBCIIMYCHHUEC pa3HOCA N0 12 xm He JacT
HaHLHeﬁmeFO YIYy4YlICHUS,

— B yacToTHOM jauamna3zone 20—40 I'T'm mpu 3anaHHON T€OMETPUH HE 3aBUCUT CYIIECTBEHHBIM 00pa3oM
OT YaCTOTHI, U

- n3MeHseTcs: npuonusntensHo ot 2,8 b mns 0,1% Bpemenn mo 4,0 nb mns 0,001% Bpemenu mpu
pasHoce Ha 8 KM M IPUMEPHO TaKuX ke JunHaX Tpacc. COOTBETCTBYIONIME 3HAUCHHUS JUIS pa3HOCa
Ha 4 KM COCTaBIISIOT MpUOIHU3uTensHO oT 1,8 mo 2,0 nb.

PUCYHOK 6

HO]’IpaBO‘leIﬁ K03(l)(l)l/IHI/IeHT JJIs1 001ero 3aTyXaHUsl B 102K/1€ HA CEPUH 110C/1eJ0BaATEe/ILHBIX IPOJIETOB
JJINHOH 0KO0JI0 4,6 KM KaAbIil 11 Pa3s/IMYHBIX ypOBHeﬁ BEPOSITHOCTHU NPEBLINLICHUA HA KaKI0M IIpoJieTe

(mait 1975 1. — mapt 1979 1)
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Komuuectso nposieron 0530-06
2.4.6.4 Tpacchl ¢ TAaCCHBHBIMH PEeTPAHCJISTOPAMH
2.4.6.4.1 PeTpaHcasiTopsl ¢ IJIOCKUMH OTPasKkaTeIsIMA

I[J'ISI TpacC ¢ ABYMs HUIIN OoJiee BETBAMU (N = 06]]_[66 qHUCII0 BeTBeﬁ), Ha KOTOPBIX HCIOJB3YIOTCS IJIOCKUC
MAaCCUBHBIC OTPAXKATCIN W BCTBH KOTOPBIX PACIOJOXCHBI IMapaJUICJIIbHO C€ TOYHOCTBKO B IMpCAciiax
HECKOJIbKUX TpaayCoB (CM. HpI/IMe‘IaHI/Ie 1), BBIYHCIIUTE BCIWYUHY 3aTyXaHHUA B JOXIAC Ha BCel Tpacce,
noACTABJIAA JJIMHY TPACChI COITIACHO BBIPAXKCHHUIO

d= dlegl + d[egz + ...+ dlegN KM (55)

B MeToq 11. 2.4.1, yuuThIBas npyu pacueTe K03QOUIIMEHT YMEHBIICHUS PACCTOSHUS U3 ypaBHEHUS (32).
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[NPUMEYAHUE 1. - B HacTosmee BpeMs HE MOXKET OBITh JAHO OIPEACIIEHHOTO YKa3aHHWsS OTHOCHTEIBHO TOTO,
HACKOJIBKO TOYHO BETBH TPACCHI JOJDKHBI OBITh HapaiyienbHBl. ECiam 3TH BeTBH HE MapayUIeNbHBI, TO TOAXOI B
ypaBHeHHH (55) IpHUBEIET K TOMY, YTO BeIMYMHA KO3 (DUIHEHTa YMEHBIIECHHS 7 B ypaBHEHHH (32) OyAeT MEHbIIIe, 4eM
OHA JIOJDKHA OBbITh, M TaKUM 0Opa3oM (hakTHyeckoe odliee 3aTyxaHue OyAeT HeqooleHeHO. BO3MOXHBIM pelieHreM
9TOM TpOoOJIeMbl MOIJIO Obl OBITH HCHOJNB30BAHWUE IMPH BBHIYUCICHUH €IMHCTBEHHOW BenW4MHBbI Kod(d(uimeHra
YMEHBIICHUS KaK ypaBHEHHS (55), TaK ¥ JUIMHBI TPACCHI, TIOIYYEHHON IMyTEeM COeIMHEHNS KOHIIOB IIEPBOM U TOCIETHEN
BETBH, H yCPEIHEHNE TOTYICHHBIX PE3yIbTATOB.

ANBTEpHATHBHBIM MOAXO0AOM Moryia Obl ObITE 00pabOTKa BETBEi Kak HE3aBUCHUMBIX TPAacC W MPHUMEHEHHE
nHpOpMaLUK, coaepkameics B 1. 2.4.6.

2.4.6.4.2 PeTpaHcasTopbl ¢ aHTeHHAMH, 3a]HHMe JeNMeCTKHM KOTOPHIX HAINpaBjeHbl HaBCTpedy
ApYT Apyry

Ecnmu B nByX WM HECKOJBKUX BETBAX TPACChl MCIONB3YETCS OJHA W Ta K€ IMONSPHU3AIVs], BRIYUCISAECTCS
CTaTUCTHUKA 3aTyXaHUsI C UCIIOJIb30BAaHUEM METOa B 1. 2.4.6.4.1 1is IIIOCKUX OTpa)kaTeneu.

Ecmu B BeTBSIX Tpacchl HCHONB3YIOTCS PA3UYHBIE BHJBI TOJNSAPH3ANNU, TO JJIS MONYUYSHUS MPOLECHTOB
BpEMEHHU py W py, B TEUYEHHE KOTOPBIX NpeBBINIaeTCs xelaemoe 3aryxanue (cM. [Ipumedanwe 1) mns
TOPU3OHTANIBHOW U BEPTUKAIBHOW TOJISPHU3AINN, COOTBETCTBEHHO, IPUMEHsETCS MeToll B 1. 2.4.1 BMecTe ¢
ypaBHeHHEM (55) Mg 3TUX OBYX BUAOB moisipu3anuu. ClemyeT HWCIOIb30BaTh ypaBHeHHe (55) mpu
BBIYUCIICHHU OOIIeH JUTMHBI TPacchl dy JJISl DTUX BETBEW C MPUMEHEHWEM TOPU3OHTAILHON MOJSPU3allHY,
a TaKKe TPU BBIYHUCICHUM OOIIEH JUTMHBI Tpacchl dy JUIS TUX BETBEH C HMCIOJIB30BAHMEM BEPTHKAIBHOMN
MOJISIPU3AIMH. 3aTeM BBIYUCIHTE IPOLIEHT BPEMEHH p, B TeUSHHE KOTOPOTO JaHHOE 3aTyXaHUe MPEBhIIIAeTCs
Ha Bcel Tpacce, U3 BelpakeHus (cM. [Ipumedanue 2):

_Pydy + pvdy

%. 56
d, +d, ° (56)

[NPUMEYAHME 1. — Ilockonbky Metox B 1. 2.4.1 MO3BOJISIET OMpPENENUTh BEIUYMHY 3aTyXaHHs, MPEBHIIAEMOTO B
TeYEeHHE 3aJJaHHOTO MPOLEHTAa BPEMEHH, TO AJIs OJyYEeHHs IIPOLIEHTA BPEMEHH MIPEBBIILIEHNUS 3alaHHOTO 3aTyXaHHUs €ro
cliefyeT MHBEPTUPOBATh B YHCIOBOM BBIPayKEHHUH.

[TPUMEYAHME 2. — Ecnu BeTBM JaHHON Tpacchl CYIIECTBEHHO OTKJIOHSIOTCA OT B3aMMHOW MapayiebHOCTH, TO
BO3MOJXKHO, YTO JUISi TOBBIIMIEHHS TOYHOCTH MOI' Obl OBITh NPUMEHEH IOJXO0Jl, aHAJIOIMYHBIH NpPEAJI0KEHHOMY B
[Mpumeuanuu 1 B m.2.4.6.4.1. B aToM cityyae yka3aHHbBIH MOJIXOJ JOJDKEH OyHeT NMPUMEHATHCS MPHU BBIYUCICHUH
3aTyXaHUs U KaXI0r0 BUJa MOJIIPU3aLUU OTAEIBHO.

2.4.7 Ilporno3upoBaHue c00€eB H3-3a 0CATKOB

[Ipu npoekTHpoBaHUK UPPOBBIX JIMHUN pacCUHTATh BEPOSTHOCTH P,,;, MPEBBIIICHUS 3aTyXaHUS B JIOKJIE,
paBHOTO 3amacy Ha aMIuIMTynHoe 3amupanue F (ab) (cm. m. 2.3.5) ans 3amanHoro 3HaueHuss BER, mo
dhopmye:

P

rain

=p /100, (57)

rae p (%) — TPOLIEHT BpPEMEHW CpPEAHEro TOfa, PACCUMTAHHBIA C momomipio ypaBHeHusa (35), m. 2.4.1,
B TEUCHHE KOTOPOTO TPEBHINIAETCS BEIMUMHA 3aTyXaHus B noxae F (nb).

3 Konebanust yrioB npuxoaa/BpIxoaa painoBoJIH

AHOMaJIbHBIE 3HAYCHHUS TPAJUCHTOB HHICKCA pepaKiUu BIOJIb TPACCHl B YCIOBUAX SCHOTO HebAa MOTYT
BBI3BaTh CUIIbHBIE KOJeOaHHS YTJIOB BBIXOJA U MPUXOJa MEepeIaBacMbIX U MPUHUMAEMBIX PaTHOBOIH. DTH
KoJeOaHUs CYIIECTBEHHO 3aBHCAT OT 4YacTOTBl M IPOMUCXOIAT MPEUMYIIECTBEHHO B BEPTUKAJIBHOU
IUIOCKOCTH aHTEHH. Jluana3oH W3MEHEHHS yIioB OKa3bIBAETCs OOJbIIE BO BIAXKHBIX MPUOPEIKHBIX paiioHaX,
4YeM B CyXMX BHYTPEHHHX paioHax. HHKakux CyImECTBEHHBIX KOJEOAHWU MPH BBHIMAJCHUU aTMOC(HEPHBIX
0CaJIKOB HE 3a(pUKCHPOBAHO.

VYka3aHHOE SBJICHHE MOXET WIrpaTh CYIICCTBEHHYH) pOJb Ha NPOTSDKEHHBIX Tpaccax, s KOTOPBIX
HCTIONB3YIOTCS OCTPOHANPABIICHHBIC aHTEHHBI ¢ OOJBIIUM KO3 HUIMEHTOM ycuieHus. Ecmu nauarpamMma
HATPaBJICHHOCTH aHTEHHBI CIIUIIKOM y3Kasi, TO TpsMasi UCXOSINAs/TIPUXOIAIIAs BOJHA MOXET JOCTATOYHO
CHJIBHO OTKJIOHATBCS OT OCH, YTO MOKET MPUBECTH K CHIBHBIM 3aMHupaHusM (cM. 1. 2.3). boxee Toro, ecnu
FOCTUPOBKA aHTCHH MPOM3BOJWIACH B MEPHOJ KpailHe aHOMAJIBHBIX YTJIOB MPHXO0Ja, OHA MOXET Ka3aThCs
HeonTUManbHOW. TakuMm 00pa3oM, MpH IOCTHUPOBKE AHTEHH HA KPUTHYECKHX Tpaccax (Hampumep, Ha
MPOTSDKEHHBIX Tpaccax B MPUOPEIKHOW 30HE) MOXKET OKa3aThCs JKENATSNBHBIM TPOBEPSITH OCTUPOBKY
HECKOJIbKO pa3 B TEUCHUE HECKOJIBKUX JTHEH.
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4 YMenblleHne n30MPaTeILHOCTH 0 Kpoccnossipuzanuu (XPD)

B cnydae 3HaUNTENBFHOTO YMEHBIICHHST H30MPATEIBHOCTH 10 Kpoccroysipuzanui (XPD) MokeT BOSHUKHYTh
[IOMeXa B COBMELIEHHOM KaHaJle, a TAK)K€ B COCEHEM KaHajle, XOTA U B MEHbIIEH CTENEeHU. Y MEHbLICHHE
XPD, koTOpOoe MOXET NPOUCXOANUTH KaK B YCIOBHUSX SICHOTO He0a, TaK U B CiIydae aTMOC(EpPHBIX OCAAKOB,
HE00X0IUMO IPUHUMATh BO BHUMAHUE.

4.1 IIporuno3upoBanue cooeB XPD B ycioBusix sicHoro neéa

Ymensienne XPD, mpoucxojsinee B TEUSHHE MaJIbIX IMPOLEHTOB BPEMEHHU, OINPENEIAETCS COBMECTHBIM
BJIIMSIHUEM MHOTOJIYYEBOI'O PACIPOCTPAHEHUS PAAMOBOJIH W AUArpaMMOl HaNpaBIE€HHOCTHM AHTEHHBI NS
Kpoccnosipu3auud. i pacdera BIUSHUS 3TOMO YMEHBUICHHUS HA XapaKTEPUCTUKHU JIMHUU UCIOJb3YETCs
cieayrolas momiaropas npoleaypa:

Illaz 1: Paccunrars:

XPDg +5 JUIs XPDg <35

XPD, = (58)

40 JUISt XPDg > 35,
rae XPD; — MuHHUManbHOe 3HadeHHe XPD B OCeBOM HampaBieHUM MEpeAarolleil U NPUEMHON AHTEHH,

rapaHTHPOBAHHOE MTPOU3BOAUTENEM, T. €. MUHUMalbHble XPD nepenaromeil 1 MpUEMHON aHTEHH B OCEBOM
HaIlpaBJICHUH.

lae 2: Onpenenuts napaMeTp, OTPAKAIOIIHNIA CTEIEHb aKTUBHOCTH MHOTOJTY4€BOCTH:
—0,2(B)""
n=1-e " (59)

rne Py = p,,/100 — mokaszarenb 4acTOThl BOSHUKHOBEHUS MHOT'OJYYE€BOCTH, COOTBETCTBYIOIIMH MPOIEHTY
BpeMeHH p,, (%) cpeqHero Hauxyallero Mecsia, B TeueHHe KOTOPOro IpeBblliaercss ypoBeHb A =0 nb,
B COOTBETCTBHH C ypaBHeHHEM (7) win (8), B 3aBUCUMOCTH OT CHTYAaIIHH.

Hlaz 3: Onpenenuts:
k
0=-101log| 221 |, (60)
F
TIe:

0,7 0JIHA TIEpEeAIOIIasl aHTEHHA
2

kp = 1-0,3exp|—4Xx 1076 S—)i JIBE TIEPEIArOIINEC AaHTCHHBI . (61)

B ToM ciydae, Korga IBe pa3NMYHBIC AHTEHHBI IEPENAOT OPTOTOHAIBHO MOJISIPH30BAHHBIC CHTHAIIBI,
s; (M) GyneT 0603HauaTh BEPTUKAILHOE Pa3HECEHHE, a A, (M) — JUTMHY BOJIHBI HECYIIEH.

Lllaz 4: Paccumtath napametp C 1o cienyrolei popmyie:
C=XPDy+ Q. (62)
Ulae 5: PaccuutaTh BEpPOSITHOCTE c00s1 Pyp3a cYET KPOCCIIONSPU3ALMH B YCIOBHSIX SICHOTO Hela:

M XPD

P, =Px10 10 (63)
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rae Mxpp (n1b) — 3anac Ha skBuBaneHTHBIH XPD mis stanonnoro BER, paccunteiBaeMblil Kak:

C
C- TO 6e3 XPIC
M,y = c (64)
C - TO + XPIF ¢ XPIC

3neck Cy/I — oTHOMIEHUE Hecyel K momexe s dtanoHHoro BER, koTopoe MOXXHO MOMYyYUTh WM ITyTEM
HMHUTAHOHHOTO MOJEIMPOBAHHUS, HJIH C IIOMOIIBIO0 U3MEPEHHH.

XPIF — ko3¢ dumuenT ymydineHns 3a c4eT KPOCCIOMApU3ali, H3MEPEHHBIH B TAOOPATOPHBIX YCIOBUAX H
MTOKA3bIBAIOIINN Pa3HUITy B 3HAUYCHHUAX Pa3BsA3KH MO Kpoccmomspm3anuu, XPI, mpu mocratouyHo GombIioM
OTHOIIIEHUH Hecymled K momexe (o0braHO 35 nb) m 3amanHoM 3HaueHun BER cucrembr B mpucyTcTBUM
MTOIaBUTEINS TTOMEX, BBI3BaHHBIX Kpoccronsipm3anuerd (XPIC), u 6e3 Hero. O0srano XPIF umeer Benmuuny
nopsiaka 20 ab.

4.2 IIpornozuposanue c6oeB XPD, BEI3BaHHBIX BINSIHMEM aTMOC(EPHBIX 0CATAKOB

4.2.1 Cratuctuka XPD B yciioBuAX aTMOC()epHBIX 0CaIKOB

CunpHBIN 10KIb BBI3bIBaeT yMeHbleHHe XPD B TeueHne HeOOMBIIMX MPOIICHTOB BpeMeH!. Eciu st Tpacc
HE WMeeTCs TOJPOOHBIX TPOTHO30B WM JAHHBIX W3MEpPEHHid, TO TpyOyio OIleHKYy O0e3yCIIOBHOTO
pacnpenenerust XPD MOXHO MOIyYHUTh U3 HHTETPATEHON (QYHKIIMU pPacTIpeie]ICHAS 3aTyXaHUs B TOKIE IS
KOToJsipr30BaHHBIX cHTHAIOB CPA (cM. 1. 2.4), ob3ysCh COOTHOIIIEHUEM PaBHON BEPOSTHOCTH:

XPD=U -V (f)log CPA B . (65)

Koaddumumentsr U u V(f) B 001meM cirydae 3aBUCT OT psijia MIEPEMEHHBIX W SMITUPUIECKUX TTapaMeTpoB, B
TOM 4YHCIE W OT 4YacToThl f. Jlnsg Tpacc mUpsAMOW BHIMMOCTH C MaIbIM{A YTJIaMH BO3BBILICHHS W
TOPU3OHTATIBHOW WM BEPTUKAIBHOW TOJSIPH3ALMEH, 3TH KOIPQHUIMEHTH MOXHO aNlpOKCHUMHPOBATH
BBIPAKECHUSIMH:

U=U,+30log f. (66)
V(f)=128 1" wis 8< f<20ITn 67
V(f)=226 mis 20< £ <35TTm.

Cpennee 3HaueHue U, paBHOE NpUOIM3UTENBHO 15 1B, OBUIO MONy4eHO i 3aTyxaHui cBbimie 15 nb,
MPUYEM BO BCEX U3MEPEHUSIX HIKHAL rpanuia Uy cocrapisia 9 ab.

UzmenuuBocth 3Hauenuit U u V(f) TakoBa, uTto pasznuuue Mexay 3HaueHusiMd CPA 1iisi BepTHKaIBHON U
TOPU3OHTAIBHOM TMONAPU3ALUA HE3HAYUTENbHO C TOYKM 3peHus BoluucieHus XPD. Iloms3oBartemnto
peKOMeHTyeTCs ipu paboTe ¢ ypaBHeHUEM (65) ucmonb3oBath 3HaueHne CPA 11 KpyroBoil moyispu3aium.

Jonrocpounas cratuctuka XPD, moimydeHHas Ha OJHOW YacTOTE, MOXKET OBITH TepecunTaHa i JAPYTOu
YaCTOTHI C IOMOIIIBIO CIEAYIONICH MOy IMITUPHIECKON (popMyIThL:

XPD, = XPD, —20log ( £,/ f,) nns 4<f, f, <30T, (68)

rne XPD, nu XPD, — 3Hauenusi XPD, He npeBbIIaeMbl€ B T€UEHHUE OJIHOTO U TOTO K€ MPOLIEHTa BpEMEHHU Ha
4acToTax f| U f;.
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Ha coornomenue mexny XPD u CPA Bnusier MHOTO (akTOpoB, B TOM YHCJe OcTaTO4HOE 3HaueHue XPD
aHTEHHBI, KOTOpPOE paHee He NPUHUMAIOCh BO BHMMaHHe. TOYHOCTH ypaBHeHMs (68) MHHHMAanbHa NpU
0O0JIBIINX PA3TUYUAX COOTBETCTBYIOHMUX YacToT. OHO Haubosiee TouHO, eciii XPD u XPD, COOTBETCTBYIOT
OJTHOMY THITY TOJSpU3aLUH (TOPU3OHTAIBHON WM BEPTUKAIBHOM).

4.2.2 TlomaroBas mpoueaypa NPpOrH03UPOBaHNs c00€B, BLI3BAHHBIX BJIMSHHEM 0CaTKOB

llae I: Onpenenuth ¢ nmoMolpio ypaBHeHUs (34) 3aTyxaHue Ha Tpacce, Ao (Ab), TpeBblaeMoe IS
0,01% Bpemenu.

Illaz 2: OnpenenuTts SKBUBAJIEHTHOE 3aTyXaHUE Ha Tpacce, 4, (1b):

Ap _ 10((U—Cn/1 +XPIF)/V) ’ (69)

rne U paccuuThiBaeTcsl C TIOMOIIBI0 ypaBHeHUs (66), a V — ¢ mnomompbio ypaBHeHus (67),
Co/I (nb) - oTHOIICHHE Hecylleld K TIoMexe, ompeaelneHHoe Juis dstanonHoro BER  6e3  XPIC,
a XPIF (ab) - ko3 punmeHT ynydieHus 3a c4eT KPOCCIOJIAPU3AI|K [T STAIOHHOTO 3HaueHus: BER.

Ecmm yerpotictBo XPIC He ucnonmssyercs, To XPIF = 0.

Illaz 3: Onpenenuts ClIeayoNnie TapaMeTphl:

2326log[ 4, / 0124, ] cc m < 40 (70)

40 B IIPOTUBHOM CITydae

n =(—12,7+1/161,23—4m)/2. (71)

KoppekTubie 3HaueHus I n Jekar B auamnazoHe ot —3 mo 0. 3aMeTwM, 4TO B HEKOTOPBIX CIIyYasX,
0COOCHHO, Korja ucnonb3yercs ycrporctBo XPIC, n Mmoxker ObiTh MeHbIe —3. Eciin 3T0 MMeeT MecTo, TO
CIIE/LyeT OMHHTB, 9TO 3HAYCHNUS p MEHbIIIE —3 MPUBEAYT K 3HaueHmssM BER mpu cGosix <1 X 107,

Illaz 4: Onpenenuts BEpOSITHOCT cO0s IO hopMyIIe:
P =102 (72)

5 Hckaxenus, 00yca0B/IeHHbIe SIBJEHUAMHU, CBA3AHHBIMH C PACIPOCTPAHEHHEM PAaTMOBOJIH

OcHOBHasl TpPUYMHA WCKAKCHUW Ha JIMHHSIX MHOpsAMOM BuamMmocTd B auamnazoHax YBY u CBY — srto
3aBUCHMOCTh aMIUIATY]Ibl CUTHAJa U TPYIIIOBOM 3aJ€pKKA MHOTOJYYEBOTO PacpOCTPAaHEHUS B YCIOBHUSIX
SICHOTO He0a OT 4acTOThl. B aHa/loOroBBIX CHCTEMaxX YyBEJIMYCHHE 3amaca Ha 3aMUpaHue OyIeT yiydiiaTh
XapaKTEPUCTUKH CHUCTEMBI, TIOCKOJIBKY MPHU 3TOM YMEHBIIACTCS BIMSHUE TEIUIOBOro Imyma. OmHako B
nM(ppPOBBIX CHCTEMaxX HMCIIOJIb30BaHUE OOJBIICIO 3amaca Ha 3aMHpaHHe HE TIOMOXET, €CIIU 3aMHUPaHHe
SIBJIICTCS YACTOTHO-U30MPATEIILHBIM U BBI3BIBACT YXYAIICHHE Pa00UnX XapaKTePUCTHUK.,

Haunbonee yacto xaHan pacipocTpaHEHUs] MOACTHPYETCs B TIPEANOI0KEHUH, YTO CUTHAJ PACIPOCTPaHICTCS
OT TIepeAaTyiKa K MPUEMHHUKY 110 HECKOJIBKUM TpaccaM WM B BHJI€ HECKOJIBKHUX JIyuyel. DTO 03HAYaeT, YTo
CYLIECTBYET MpsMas Tpacca, MpOoXoAsmias uepe3 arMocdepy, W MOXKET OBbITh OJHAa WM HECKOJBKO
JOTIOJTHUTENFHBIX TPAcC 3a CYET OTPAKEHHS CUTHAIA OT 3€MJTM W/ ero mpeiioMieHus B atMocdepe. Ecin
IIPSIMOM CUTHANI U OTPAyKEHHBIM CUTHAJ IPUMEPHO TAKOM K€ aMIUIUTYJABI, HO CO 3HAYMTEIBHOMN 3aJepKKON
NOCTYMAIOT Ha MPUEMHHK, TO MOTYT BO3HUKHYTh MEKCHMBOJIbHBIC TIOMEXH, BEIyIIHE K OMIMOKE INpH
JETEKTUPOBAHUN WHPOpPMaIi. MeTobl MPOTHO3MPOBAHUS XapaKTEPUCTUK OCHOBAHBI HA WCIIOJIB30BAaHUU
TaKOIl MHOTOJTy4eBON MOJIENHN ITyTeM OOBEANHEHNUS PA3IMYHBIX TIEPEMEHHBIX, TAKMX KaK 3a/iepkKa (pasHHIa
BO BpPEMEHH MPUX0/1a MEPBOTO JIyda U OCTAIBHBIX) U paclpeAeseHs aMIUIUTY I, IPY YCIIOBUUA KOPPEKTHOCTH
MoJieNield, ONMCHIBAIOIIMX AIIEMEHTHl O0OpYAOBaHUS, TakHe KaK MOIYJSTOPHI, KOMIIEHCATOPBI, CXEMBI
ynpexaatomeit koppekiuu omuook (FEC) u T. m. XoTs cyIiecTByeT MHOKECTBO METOIOB, BCE UX MOXHO
pa30buTh Ha TPU OCHOBHBIX KJIacca B 3aBHCHMOCTH OT TOTO, Ha YeM OHU OCHOBaHBI — Ha HCIIOJIb30BAaHUU
JAHHBIX O CUTHATYpPE CUCTEMBI, O JIMHEHHOM aMILTUTyAHOM uckaxkennu (LAD) unu o 3amace Ha cymMMapHOe
3amupanue. [loaxon, OCHOBaHHBIM Ha WCMOJNB30BAHWM JaHHBIX O CHTHATYpe, 4YacTo Oa3upyercs Ha
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UMUTAIMOHHON JBYJTYYEeBOM JIaOOPATOPHON MOJEIH B COYCTAHUU C IPYyrod MHQOpMalmen, Kak HarmpuMmep,
4acTOTa BO3HUKHOBEHUSI MHOTOJIYYEBOCTH M XapaKTEpUCTUKU JUHUU. [[0/1X0/, OCHOBaHHBIN Ha AAaHHBIX O
LAD, cBsi3aH ¢ OLIGHKOW paclpeieicHus aMIUITUTYIHBIX UCKaXECHUN Ha paccMaTpuBaeMoOi Tpacce, KOTOphIe
HAOMIOAATUCh OBl Ha JIBYX pa3HbIX 4YacTOTaxX pPaauoJUaria3oHa, W HCIOJIB30BAHUEM XapaKTEPUCTHK
MOYJIATOpa M KOMIICHCATopa U T. 1. AHAJIOTMYHO, B METOJE, B KOTOPOM 3a OCHOBY IpPHHST 3amac Ha
CYMMAapHOE€ 3aMHUpPAHUE, MCHOJIB3YIOTCSd OLUEHKH CTaTUCTUYECKHX PAaCHpEACIICHUN aMIUIMTYJZ CUTHAJIOB, a
Takke uHpopMmarus 00 000OpyJOBaHHM, KaK U B NPEABIAyIIEM MeToae. MeToJ, peKOMEHIYeMbIH JIs
MPOTHO3MPOBAHUS ONMTHOOK, OCHOBAH HA UCIIOJIH30BAaHUH aHHBIX O CHTHATYPE U U3JIOKEH B II. 5.1.

Cuurtaercs, YTO HCKaKEHHUEM, OOYCIOBJICHHBIM OCaJKaMH, MOXXHO INPEHEOpeYb, BO BCAKOM Clydyae, 3TO
3HAUUTEIHFHO MEHEE BayKHAs MTPoOIeMa, YeM 3aTyXaHHEe HU3-3a 0CaIKOB. I3BeCTHO, UTO UCKaKEHUE BOSHUKACT
B JIMaia30HaX MHUIMMETPOBBIX U CyOMUJUIMMETPOBBIX BOJIH, HO €rO BJIMSHUE Ha pabdOTy CHCTEM IOKa JI0
KOHIIA HE SICHO.

5.1 IIporHo3upoBanue c60eB B He3aNIUIIEHHBIX HH(PPOBBIX CHCTEMAX

B nanHOM ciyuae BepOSTHOCTH cOOEB ONpeaessieTcsl Kak BeposiTHOCTh Toro, uto BER mpeBbicuT 3amanHoe
IIOPOrOBOE 3HAUCHHUE.

Illaz 1. BBIYUCIUTH CPETHIOK BPEMEHHYIO 33JICPXKKY 10 (popMyJie:

d 1,3
T =07 (%j He, (73)

rae d — IiiHa Tpacchl (KM).
lae 2: PaccunrtaTh mapaMeTp MHOTOJIy4€BOH aKTUBHOCTH, T, IO popMyie, mpuBeaeHHow B 1. 4.1, lar 2.

Illaz 3: Paccunrath BCPOATHOCTL CCIICKTUBHBIX CGOGB, HCIIOJIb3Ys COOTHOLICHUC:

2 2
_ T _ T
P =215 W, x107%/%0 —n_p g 107020 | (74)
| T, u | [T |
rae:
W.: mmpuna curHatypsl (I'T);
B,: rtnyGuna curnarypsi (1b);

T,.,. OTaJIOHHOE 3HAaYCHUE 3aJePKKU (HC), KOTOPOE HWCIOJIBb3YETCsl TPH OIpeIeTIeHUH
CUTHATYPBI, IPUYEM HHJICKC X O3HAYaeT 3aMUpaHue 00 ¢ MUHUMAaJIbHOH (M), oo ¢
HeMUHUManbHOU (NM) dasoi.

Ecan wu3BecTeH TOJNBKO HOPMUPOBAHHBIM TapaMeTp CHUCTEMBI, K,, BEPOSTHOCTh CEJICKTUBHBIX COOEB B
ypaBHeHUU (74) MOXKET OBITh BBIYUCIICHA KaK:

12

P =215 (K, +Kn’NM)T—’;, (75)
rue:
T: mepuon 6oaa cuCTeMBI (HC);

K,,: HOPMHPOBaHHBIA MapameTp CHUCTEMBI, IPUYEM HHACKC X O3HAYaeT 3aMUpaHue MO0 ¢
MUHUMaIBHOMU (M), mubo ¢ HeMuHUMANBHOH (NM) dazoil.

OnpeneneHusi MmapaMeTpoB CHUTHATYphl W ONHCaHWE CMocoba ee TONydYeHHs [pPHUBEICHBI B
Pexomennmarmuun MCO-R F.1093.
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6 Cnoco0b1 YMEHBIICHUA BJAUAHUA MHOT'OJYUYE€BOIo pacnipoCcTpaHeHusd

I[Ipy TOPOCKTUPOBAHWK JIUHUM JODKHO YUYUTHIBATHCS BIUSHAE OTHOCHTENILHO MEICHHOTO HE
U30MPATEIBHOTO MO YacTOTe 3aMHUpaHus (T. €. aMIUIUTYJHOTO 3aMHpPaHHUs), BOZHHKAIONIETO BCICICTBHE
pacxoxaeHus Jyded, W Oojiee OBICTPOr0 YAaCTOTHO-U3OUPATENLHOTO 3aMHUPaHUs, O00YCIOBICHHOTO
MHOTOJTY4EBbIM PACTIPOCTPaHEHUEM PaaHOBOIH. CyIIECTBYET P/l JOCTYMHBIX METOJIOB /ISl CMSATUCHHS dTHX
BIUSIHUH, OOJBITHHCTBO U3 KOTOPBIX OJJHOBPEMEHHO CMATUYAIOT 00a BUIa BIUSHU. Te jKe METO bl 3a4acTyio
CMSITYAIOT TAK)KE YMEHBINECHUE U30HUPATEIBHOCTH M0 KPOCCHIOMSIpH3aui. X MOXKHO pas3ae/inTh Ha METOJIbI,
He TpeOyIolMe NPUMEHCHUs OMNPEACICHHOIO BHIA PAa3HECEHHOTO NpHEMa WU Tepefadd, W METOIH,
TpeOyroLIHe pa3HECCHUSL.

ITockonbKky MO HSKOHOMHYECKMM TPUYMHAM KEIATENbHO, MO BO3MOXHOCTH, H30eraTh MPUMEHEHUS
pasHeceHus, B 1. 6.1 cHayama pacCMaTPUBAIOTCS CTPATETHH M METOJBI, KOTOPBIC HE TPEOYIOT pasHEeCCHWUS.
BripoueM, 3TH CTpaTeruy U METOMABI TOAXOST TAKXKE [T CHCTEM C PA3HECCHHUEM M TOJDKHBI TPUMEHSTHCS B
YIOOHBIX Clydasx, JaKe eCIM OHM MOTYT OKa3aThCsd MeEHee HEOOXOAMMBIMH. METOmbl pa3sHECCHUs
o0cyxaaroTcs B 1. 6.2.

6.1 MeTtoasb! 6e3 pa3HeceHUst

Jdnst yMeHbIICHWsS BIHMSHUS 3aMHpPaHUN BCIECACTBHE MHOTOJIYYEBOCTH 0€3 pa3HECEHUs! CYIIECTBYIOT
HECKOJIBKO METOJIOB, KOTOPBIE MOTYT MPUMEHSITHCS, €CIIU JIMHHUS MPOXOJUT JHOO MEKAY CYIIECTBYIOMINMH
MadTamH, MO0 MEXy HOBBIMH MadTaMH, KOTOpbIE OyIyT MOCTPOEHBI. DTH METOABI MOJIE3HO PACCMOTPETh
IIPYU peau3aliy OJHOM WIN HECKOJIBKUX U3 HIDKECIEAYIOIMX CTPAaTEeruil:

Cmpameeust A: yMEHBLICHHUE CIIy4aeB IOSBJICHUS 3HAUYMTENBHBIX aMIUIMTYIOHBIX 3aMHpaHUi U3-3a
MEXaHU3MOB, MPOUCXOIAIIMX B aTtMocdepe (paclIMpeHue Jiyda, aHTCHHas pa3Bs3Ka U
MHOT'OJIy4€BOCTh MPH PaclpocTpaHeHnu B atMocdepe; cM. 1. 2.3);

Cmpameeusi B:  yMeHbIIICHHE CITy4aceB TOSIBICHUS 3HAUUTEIBHBIX OTPAKCHUM OT TTOBEPXHOCTH;

Cmpameeuss C: yMEHBIICHHE OTHOCUTEIILHOW 33J€PKKU OTPAKCHUH OT MOBEPXHOCTH IO OTHOLICHHIO K
aTMocdepHOii BoHE.

6.1.1 YBeanmuyeHHe HAKJIOHA TPACCHI

JIMHUA JOKHBI MTPOKIIAIBIBATHCS C UCTIONB30BAHUEM HEPOBHOCTEH MECTHOCTH TAKHUMHU CIIOCO0aMU, KOTOPBIC
YBEJIMYUBAIOT HAKIIOH Tpacc (MHOT/a 3TO HAa3bIBACTCS METOAOM "BBICOKHI-HU3KUN'"), TIOCKOJIBKY B JAHHBIX
CIly4assx MOXET OBbITh pealu30BaHa ONMHCAHHAS BHINIE CTpaTeruss A M B HEKOTOPOH CTENEHH TakKkKe
ctpaterus B. Takoil moaxoa AOMKEH OCYIIECTBISATHCS COBMECTHO C 0OoJiee KOHKPETHBIMH YCHIIMSMHU TI0
WCTIOJIb30BAaHUI0 JKPAHUPOBAHUS MECTHOCTHIO JIJII YMCHBIIECHUS YPOBHEH OTpPaKEHUS OT IOBEPXHOCTH
(ctparerus B; cM. 1. 6.1.2), IOCKONBKY 3TH JBa METOJIa TECHO CBSI3aHBI JPYT C IPYTOM.

Koraa MauThl y)ke YCTaHOBJICHBI HA CBOUX MECTaX, BHICOTA AHTEHHBI HA OJTHOM KOHIIE TPACChl MOXET OBITh
YMEHBIIIEHA, YTOOBI OCYIIECTBUTh YKA3aHHBIN BBIIIE TOXO0/] IPU YCIOBUU BBIMIOJIHEHHS TIPABHJI MPOCBETA B
m. 2.2.2.

6.1.2  YMeHblIeHHe BIUSHUA OTPAKEeHUI OT MOBEPXHOCTH

JIuHMKM JTOJKHBI TPOKJIAAbIBaThbCd TaM, I7I€ MOXKHO YMEHBUINTH CIydad TMOSBIEHUS 3HAYUTEIBHBIX
3epKabHBIX U AU (Y3HBIX OTPaKEHUH OT MOBEPXHOCTH (WM, IO KpalfHel Mepe, MPEeBpaTuTh 3HAYUTEIbHBIC
3epKallbHbIe OTpakeHHs B Oornee Menkue auddysHble OTpakeHHs), TEM CaMbIM yMEHBINAs CIy4au
MOSIBIIEHUS] 3aMHUpaHMA M HUCKaXeHWH M3-3a TOBEPXHOCTHOM MHoOromsyueBoctd (ctparerus B). s
BBIMOJIHEHUS TaKMX 3a7ad CYHIECTBYIOT HECKOJIBKO METOJO0B, OONBIIMHCTBO M3 KOTOPHIX CBS3aHBI JPYT C
apyrom. [losTomy ucnoib3oBaHHE OJHOIO METOJA HE JOJDKHO OCYIIECTBIATHCS 0€3 OJHOBPEMEHHOTO
paccMOTPEHUs IPyTUuX. DTH METOABI 3aK/II0YAIOTCS B CIEAYIOIIEM.

6.1.2.1 DxpaHupoBaHHE TOYKH OTPAKEHUSA

OnvH W3 METOJIOB 3aKJIIOYAETCSl B TOM, YTOOBI BOCIIONIB30BATHCS XOJIMaMH, TOPAMHU WM 3IaHUSIMU BJIOJb
TpPAacchl JIJIsl SKPAaHUPOBAHUS aHTEHH OT 00JIee OMACHBIX C TOYKH 3PCHUS TIOMEX TIOBEPXHOCTEH € 3epKATbHBIM
OTPaXXCHUEM BJIOJb TPACCHI (HANpWMEp, BOJHBIC MOBEPXHOCTH, PABHHHBI, TJaJKHEe BEPIIHMHBI XOJIMOB, HE
MOKPBITHIC JIEPEBhSIMH, BEPXHHUE YaCTH 3aHUI; CM. PHCYHOK 7). B mpeanbHOM ciyyae XOIMBI WM TOPBI
JOJDKHBI ~ OBITh  TOKPBITHI  PACTUTENHFHOCTBIO  JUIS  JIOTIONHWTENBHOTO — CHWDKEHHS  YPOBHSI  TIOJIS,
T(parupoOBaHHOTO HA HUX. Be3yclIOBHO, SKPaHUPOBAHUE OTPAXKAIOIIUX IMOBEPXHOCTEH Jierde BBITOIHHTH
IIpU YMEHBIIICHUN TIPOCBeTa Ha Tpacce (cm. 1. 6.1.3).
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PUCYHOK 7

IIpumep 3xkpaHHPOBAHNS AHTEHHBI OT 3¢PKAJTBHOI0 OTPAKEHUS
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AHanmu3 TMyTeM OTCICKUBAHUS TPACKTOPUM JIyded Uil ONpeAeieHUs MOAXOMISIIET0 SKPaHUPYIOLIEro
MIPETIATCTBUS  JIOJDKCH TIPOBOJIUTHCS JUIS HEKOTOPOro Juamna3oHa 3(QQEeKTUBHBIX KOAPPHUIUCHTOB K,
u3MeHsommxcst ot k, (99,9%) (Mmu HEKOTOpo# Ipyroil MUHMMAalIbHOW BEIHYHHBI) 10 OECKOHEYHOCTH
(cm. . 2.2.2). Crnemyer TpPUHATH MEPbI, YTOOBI OTPAXKCHHE OT IMOBEPXHOCTH OJIOKHPOBAJIOCH WIIH, IO
KpaiiHel Mepe, YacTHYHO SKPaHUpPOBAJOCh i OONbIIMX 3Ha4YeHUi 3(h(dekTHBHBIX Koddduimentos k, a
TaKke Ui MeIuaHHoro 3HadeHWs. QOUeBHIHO, YTO IONb3a OT OJKPAHUPOBAaHUS TMPEMATCTBHEM B
OTIpPEICNICHHON CTENEeHNU TEpSeTCs, €ClM OJHAa WM HECKOJBKO DPaJHOBOJIH, OTPAKEHHBIX MOBEPXHOCTHIO,
SIBIISIIOTCS  CyTeppedparupoBaHHBIMU [IPH TPOXOXKACHUH HaJl MPEMATCTBUAMH, MOCKOJIBKY 3aMUpPaHUs W
HCKaKEHHSI M3-32 TIOBEPXHOCTHOW MHOTOIYYEBOCTH C OOJIbIICH BEPOSTHOCTHIO HAOMIOAAIOTCS TIPU HAIWYUN
Takux ycnoBuil. Cleayer Takke MPUHATh MEPBbI, 9TOOBI psiMas BOJHA He Au(parupoBaia CUIbHEe, YeM 3TO
JOMYCTUMO B paMKaX KpUTEPHEB TMpOCBETa Ha Tpacce IMpPH HU3KUX 3HAYCHUSX JPPEKTUBHBIX
KO3 PUITMECHTOB &, HAOIFOAAIOIINXCS B YCIOBHIX CyOpedpaKIum.

6.1.2.2 IlepeHoc TOYKM OTPaKEHHUs HA MOBEPXHOCTH € XYAIMMHU KOIPPUUMEHTAMHU OTPAKEHUS

I[pyl" UM MCTOAOM SBJIAACTCA PCryJIMPOBAHUC BLICOTHI aHTCHHBI HA OJHOM WJIA obomx KOHIax TpaccChl OJId
nepeHoca TOYCK OTpaXCHHA Ha boiee HCPOBHYKO MCCTHOCTHL HJIM TIOBCPXHOCTb, IMOKPBITYIO
PAaCTUTCIBbHOCTBIO, YCM 3TO ObLIO OB BO3MOJKHO B APyrux obcTosTenscTBax. Ha HaABOJHBIX Tpaccax,
Harpumep, MOXHO OBLIO OBI OTPCTYJIMPOBATL HAKJIOH TPACChI JId Pa3sMCIICHUA TOYCK IMOBCPXHOCTHOI'O
OTpa’XCHHUA Ha IMOBCPXHOCTU CyIIHM, a HC Ha BOAC, U NAXKC JIy4Ill€C — Ha MOBCPXHOCTU CYIIH, HOKpBITOfI
ACPCBBIMU UIIN HHOM PACTUTCIBHOCTBIO. Touka OTpaXXCHUA NCPCMCIIACTCA B HAIIPpABJICHUN 0oltee HU3KOI
AHTCHHBI U YAAIIACTCA OT HOI[HSITOﬁ AHTCHHBI.

MerTon onpezeneHsl MECTOIOIOKEHUS BOBMOXKHBIX 30H OTpakeHusI ipuBeeH B 1. 6.1.2.3 (Illaru 1-3). Ha
JIOCTATOYHO KOPOTKUX TpaccaxX ATOT METOJ JOJDKEH MPUMEHSTHCS B TOTHOM O0OBEME B IENSX YSCHEHHS,
MOJKET JT OBITH BEIOpaHa BBICOTA OJHOW WMJIM O0EWX aHTEHH TaKuM 00pa3oM, YTOOBI M30EKaTh IMOSBICHUS
JIECTPYKTHBHBIX TOMEX OT 3€PKATBHBIX ITOBEPXHOCTHBIX OTPAYKEHHIA.

Mertoapl pacueTa WM U3MEPEHUS yPOBHS 3ePKABHBIX IOBEPXHOCTHBIX OTPAKCHHH MPUBEIECHE B 11. 6.1.2.4.
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6.1.2.3 OnTuMaJbHBIH BHIOOP BHICOTHI AHTEHH

Ha mocraTouHo KOpPOTKHX Tpaccax BBICOTa OJHOW WJIM O0CHX aHTEHH MOXET MHOTJa PeryJMpOoBaThCs Tak,
yTOOBI JF00asi(bie) BomHA(BI), OTpakeHHas(bIe) OT MOBEPXHOCTH, HE co3/aBaia(u) NECTPYKTUBHBIX MOMEX
MpSMOM BOJIHE Ul 3HAYMTEIBHOro auana3zoHa 3¢dexkruBHbIX 3HaueHwi k. Kak ormeuanocs B m. 6.1.2.2,
pEryIUpOBKa BBICOTHI AHTEHH MOXKET TaK)KE HCIIONB30BATHCS UIA TMEPEMEICHHs TOYEK OTpaKeHHUs Ha
MOBEPXHOCTh C XYyIIIMMHU TOKazaTeNsMH OTpakeHus. [lomaroBas mporenypa mjisi NpUMEHEHHs 000HMX
METOZOB U OTIpeeNiCHHsI HEOOXOAMMOCTH pa3HECEHHsI 3aKIII0UACTCS B CIIETYIOIIEM:

Illaz I: PaccunTaTh NpeABapUTENBHYIO BBICOTY MEpefarollled M MPUEMHOW aHTEHH, HCIHOJb3Yys IMPaBHIIO
MIPOCBETA JUIsl HEPa3HECEHHBIX cucTeM B 1. 2.2.2.1.

Illaz 2: PaccuuTath BEICOTY IepelaroNieii u 0osee BEICOKON MPUEMHON aHTCHH HaJl BO3MOXKHBIMH 30HAMH
3epKaJIbHOTO OTPAXKCHUS Ha Mpoduiie Tpacchl WM BOJNM3M Hero. Takue 30HBI, KaK BOJOCMBI, PaBHUHBI,
[JIaJIKUEe BEPIIMHBI XOJIIMOB, HE MOKPBITHIC ACPEBbSIMHU, WM BEPXHHE YAacTU 3JaHUN, MOTYT BBI3BIBATH
3HAYUTEIbHBIC 3CPKATbHBIC OTPaXXCHHS. OTH 30HBI, KOHEYHO, MOTYT OBITh, @ MOTYT U HE OBITh
TOPU30HTAIBHBIMH, H UX MOXET ObITh HeCKONBbKO (cM. [Ipumedanue 1). B To BpeMsi kak HEKOTOPBIC 30HBI
MOXKHO OTPEACIHUTh 1O KapTam, JAPYTHe MOTYT MOTPeOOBaTh JETATHHOTO OOCIEIOBAaHMS MECTHOCTH BJIOJIb
TPAcChl U B HETIOCPEICTBECHHOM OJIM30CTH OT HEe.

Bricota 4, u h, aHTeHH HaJ 30HOW OTpakeHUs C yriioM HakioHa V (cMm. [Ipumedanue 1) ompenensercs
cienyromuM o0pa3oM (CM. pUCYHOK §):

hy=hig+y1 —yo+xox 10° X tan v M, (76)
hy =hyg+ 1y, —yo— (d —xp) X 10° X tan v M, 77
rie:
V1, V2:  BBICOTa 3€MJIM HaJ YPOBHEM MOPSI Ha CTaHIUAX | U 2, COOTBETCTBEHHO (M);

hig, hog:  BBICOTa aHTEHH HaJ 3eMJICH Ha CTAaHIMIX 1 B 2, COOTBETCTBEHHO (M);
Vo:  BBICOTa CPEJIHEH TOYKHU 30HBI OTPAXKECHUS HAJ yPOBHEM MOPS (M);
Xo:  PAcCTOSIHHE OT CpeJHEH TOUKH 30HbBI OTPAKEHHS A0 CTAaHIUU 1 (KM).

Ecmm 30Ha OTpaXXCHHUA NPUXOANUTCA HA MOPE, TO HCO6XO,I[I/IMO YUUTBIBATh IPHUJINBHBIC KoJleOaHus.
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PUCYHOK 8

Tpacca ¢ oTpaxaomum peabedoM MeCTHOCTH
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Llae 3: Jns nuanazona 3QQpeKTHBHBIX KO OUIIUEHTOB k, H3MEHAIOMUXCA 0T k, (99,9%) mo 6eckoHeUHOCTH
(cm. 1. 2.2.2; Ha IPaKTHKE MOXeET OBITh BEIOpaHO O0IbIIIOe 3HAaYeHHE k, Takoe Kak k = 1,0 X 109), BBIYKCIIUTE

pacctosiHuS d) U d, OT KaXI0i BO3MOXKHOW OTpaXKaroIel MOBEPXHOCTH 0 CTaHIWK 1 M 2, COOTBETCTBEHHO,
n3 BeIpaxerni (cm. [Ipumeuanne 2):

di=d(1+b)/2 KM, (78)
dy=d(1-b)/2 KM, (79)
re:
b=2 m+l cos E+larccos 3¢ 3_m3 , (80)
3m 3 3 2 (m+1)
2
x10?, (81)

m=——————
da,(h + h,)

c= (h] — hz) / (l’l] + hz), (82)

npuueM a,=ka — 310 3¢ ¢eKTUBHBIA paauyc 3emim IS 3amaHHoro koddduiuenta k (a = 6375 xm

mpeacTaBisieT coboi (akrtuueckuit paauyc 3emin); B ypaBHeHuu (81) d ykaspiBaeTcsi B KHJIOMETpax, a A U
h; — B MeTpax.
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Ecnu 30H 3epKaibHOTO OTpaKEHHST MOXKHO H30€KaTh IyTEM PEryJIUpOBaHUS BHICOTHI OJHOW WM 00emx
AHTCHH B MPHUEMJIEMBIX TpaHHUIAX, COOII0/Ias OMHOBPEeMEHHO TpaBmia npoceeta (Iar 1), mpubim3uTensHO
CJIeMyeT MOJCYNTATh N3MCHEHHE U HadaTh cHoBa ¢ Illara 2.

Illlaz 4: B OTHONICHWH 3€pKAIbHO OTPAKAIOIMIMX TIOBEPXHOCTECH, KOTOPHIX HEBO3MOXXHO H30€XKAaTh,
paccuuTaTh pa3HOCTh JJIMH TPACC MEXAY IPAMOI M OTpa)XeHHOM BOJTHAMH (MM JIy9aMi) B AJIMHAX BOJH IS
OJTHOTO W TOTO K& Auamna3ona YQPeKTUBHBIX 3HAUCHUN KOd((DHUITMEHTA k U3 BEIPAKCHUS:

_2f |, A, 4
03d| ' 12,74k 212,74k

T x1073. (83)

Kaxxnplit pa3, korga 4ucio AJUH BOJH, T, ABISAETCS MOJIO0KHUTEIBHON LEN0H BETMUYMHON 10 Mepe N3MEHEHHS
k(t.e. 1,2 u T. 1.), ypOBEeHb IPHHUMAEMOTO CHTHaJIa MPOXOJHUT Yepe3 MUHUMYM. Takux yCIOBHH CleqyeT
0 BO3MOXKHOCTH M30eratb. Uem Ooblie YMCIO HEBIX 3HAYCHUH Pa3sHOCTH Tygy — Tmin IPU U3MEHEHHH k B
mpefesiax ero JIuama3oHa, TEM BBIIIE BEPOSTHOCTH TOTO, YTO MOTpeOyeTcsl MOUCK KOMIPOMHCCA TS
9KCIUTyaTallHOHHBIX XapaKTEPUCTUK U HEOOXO0AUMO OyAeT MPUMEHHUTD ONPEACICHHBINA BU Pa3HECEHHUSI.

Ecmu T, — Thin < 1 TIpU U3MEHEHHMH k B Tpelenax COOTBETCTBYIOIIETO NUANa30HAa, TO MOYTH HaBEPHSIKA
pa3HeceHust MOXKHO m30exarh. OHAKO Ha Tpaccax JIMHOHN OoJiee YeM MpUMEPHO 7,5 KM HAWITYYIITHHI CITOco0
YAOCTOBEPUTBCS B OTCYTCTBHM HEOOXOJAMMOCTH 3alllUTHl C TOMOIIBI0 Pa3HECCHHS — 3TO TNPUMCHHTH
NpoLIeIypy pacueTa CIOydyaeB IOSIBICHHUS MHOTOIYYEBOCTH COTJIacHO II.2.3, a Takke Mpoueaypy
MIPOTHO3UPOBAHUS COOEB JUIsl HE3AIIUIIICHHBIX TU(GPOBLIX CUCTEM cOrjiacHo 1. 5.1. B mobom cimyuae BeicoTa
OJTHOW MK 00enX aHTCHH JIOJDKHA PEryJIMPOBAThCS Tak, 4TOOBI T = 0,5 /Ui MEIMaHHOTO 3HAYCHHUS k.

Ecnu Tygx — Timin = 1, TIyOWHA 3aMHUpaHuil H3-32 MOBEPXHOCTHOH MHOTOJYYEBOCTH U OLIEHKA HEOOXOANMOCTH
HCIIOJIb30BaHMsI ONIPENICIIEHHOTO BUa Pa3HECEHUS 3aBUCAT OT TOTO, HACKOJIBKO XOPOILIO OTPA)KaeTCsl CUTHAI
(em. mm. 6.1.2.2 u 6.1.2.3) m uMeOTCS JM 3HAYMMbBIC MOKa3aTeJu H30MPATETHLHOCTH B OTHOLICHWUH
MTOBEPXHOCTHBIX OTPAKEHUI HAa OHOHN Win 00enx aHTeHHax (cMm. 1. 6.1.2.5). OxHako cieayeT TOMHUTb, YTO
Ha JIOCTaTOYHO NPOTSDKEHHBIX TpaccaX aHOMAJbHBIE CIOM C MPEAETbHO OTPHULATENBHBIMH TpaJueHTaMH
HWHJAEKCa pedpakuyi MOTYT BBI3BIBATH 3aMUpPaHUE HPSMOU BOJNHBI B PE3yJbTaTe PACIIUPEHHS JIyya U YTO
OTpaKeHHasi(ble) OT MOBEPXHOCTH BOJIHA(BI) MOXKET (MOTYT) OJHOBPEMEHHO YCHIIMBATBhCS B pe3yJIbTaTe
SHEPTUH, OTKIIOHEHHOH OT MPSAMOM BOJTHBI B HANPABJICHUH MOBEPXHOCTH. Hannyimii ciocod ycTaHOBIEHUS
HEOOXOTUMOCTH WCIOJNb30BaHMS 3alIUTHl ¢ TOMOIIBIO OMPEICICHHOTO BUa Pa3sHECEHH — 3TO MPUMEHHTh
NpOLEAYypyY pacdera CilIydaeB IOABICHHS MHOTOIYYEBOCTH COIJacHO II.2.3, a Takke Mpoueaypy
MIPOTHO3UPOBAHUI COOEB IS HE3AIMILEHHBIX HU(POBBIX CUCTEM COTIACHO 1. 5.1.

[MPUMEYAHUE 1. — ITockonbky mnpo¢uib Tpacchl OCHOBaH Ha BBIOOPOYHBIX BBICOTAX C ONPEAEIEHHBIMU
pacCTOSHUAMHU MEXIy HUMH, (paKTHUECKMH HAKJIOH MECTHOCTH OyJeT HECKOJIBKO OTIMYAThCS HA YYacTKax MEXIy
TOYKaMy BBIOOpPKM Ha mnpodumie. Cunraercs IOIMYCTUMBIM HeOOJbIIOE W3MEHEHHE YIJla HAKJIOHA, OTHOCHTEIBHO
3HA4YEHMs, PACCUUTAHHOTO MCcX0oas U3 1n(poBoro npoduis (Harpumep, 3HaYEHUH, COOTBETCTBYIOIINX U3MEHEHUSIM Ha
+10 M BBICOTHI PO MIIS HA OJHOM KOHIIE paccMarpruBaeMoro cermMenra npodus). [Ipyn HeoOX0MMOCTH MOXKET OBITh
MIPOBEJICH BU3YAIbHBII KOHTPOJIb TPACCHl MEXK/TYy BBIOOPOYHBIMH TOYKAMH MECTHOCTH.

B HekoTopbIX cityyasix, Korjga npoguib TPacChl HIMEET XapaKTep Clerka nepece4eHHoil MeCTHOCTH U ero o0paboTKa Ha
OTZAEJBHBIX CErMEHTaX TPAacchl MPEACTABISETCS HEaJAeKBAaTHOM, TO B 3TOM Cily4yae Ha Ipo(uiIb Tpacchl JOJDKHA OBITh
MOMEIIlEHa KPHMBAasi PETPECCUH COINIaCHO CIOco0y, ykasaHHOMY B 1. 6.1.2.4.1, u Ui pacdera BBICOT HaJl TOYKaMH
OTpa)K€HMsI ¥ PACCTOSIHMMA OT HMX JOJDKHBI PAacCMAaTpPUBAThCA OTPAXKEHUS, MPOUCXOALAIINE OT 3TOHM KpuBoil. B Takom
Cllydae IIard B JaHHOM IyHKTE U B 1. 6.1.2.4.1 Hy>KHO paccMaTpUBaTh COBMECTHO.

MMPUMEYAHMUE 2. — ]I HEKOTOpBIX MPOEKTOB JIMHUN CBSI3M MOXET OKAa3aTbCs IKENaTeIbHBIM MCIIOJIb30BaHHE
MHUHHUMAaJIBHOTO 3HaueHHs 3 dexkTruBHOrO K03 duuunenra k, MeHpLIEro 4eM k, (99,9%).

6.1.2.4 BpI00p BepTUKAJIBLHOI MOJSIPU3ANUU

Ha nagBogHbIX Tpaccax Ha yacrorax Bbime mpuMepHo 3 I'Tn memecooOpa3HO BBEIOMpPATh BEPTHKAILHYIO
MOJIIPU3AIIMIO BMECTO TOPU30HTAILHOM. [Ipu yritax ckosbxeHus 0osiee ueM npuMepHo 0,7° MOXKHO 0KUIAThH
CHIDKEHUS TIOBEPXHOCTHOTO OTpakeHUs Ha 2—17 nb mo cpaBHEHHUIO ¢ TOPU3OHTAIIFHON MOJSIpU3aLyeit.

Bornee TouHyto oueHKy 3¢¢ekTHBHOr0  KodpdHIMeHTa OTpakKCHHsT IUIOMAAA  TTOBEPXHOCTH,
3aJICHCTBOBAHHON B 3EPKATBLHOM OTPAKEHHH, MOXKHO TMOJYYHUTH MOCPESACTBOM JHOO BBIYMCICHHUH, OO
M3MEPEHUI CIIeTYIOMUM 00pa3oM:
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6.1.2.4.1 Pacuer 3¢ppexTBHOrO KO3QPrMEeHTa 0TPaKeHUS TOBEPXHOCTH

O dexTHBHBIA KOIPPHULINEHT OTpPa’KeHHsT MOBEPXHOCTH MOXKET OBITh pacCUMTaH COTJIACHO CleAyIoIeit
nomaroBoii mponenype (cm. Ilpumeuanne 1):

Illaz I: Paccuurath KOMIUICKCHYIO AUBJICKTPHUYCCKYIO MPOHUIACMOCTHL MOBCPXHOCTHU 3emMau BONM3U 30H
OTpa’XCHUA NOBECPXHOCTHIO U3 BLIPAKCHHUA:

n=¢,—jl8c/f, (84)

rie € — OTHOCHTENbHas AWAINEKTPUYEcKas IPOHUIIAEMOCTh M G — MPOBOAUMOCTb MO4YBHl (Cm/M).
Onpenenurte €, 1 6 13 nHDOpMaIuu, npuBeaeHHON B Pexomermarmn MCO-R P.527.

Llae 2: PaccuutaTh Yron CKOJNBXCHHUS MU AMana3oHa 3HadueHWd s¢¢extuBHOrO Kodhdunmenta Kk,
norrydeHHbIX Ha [llare 3 B . 6.1.2.3, mo ¢popmyre:

h +h
(pz‘TZ[l—m(l+b2)]. (85)
Ilaz 3: Paccuntath KO3 HUIMEHT OTpaKEHUS TIOBEPXHOCTH JUIS TOTO XKe CaMOT0 THana3oHa 3HaYeHHH k 1o
thopmye:
sin @ —+/C
=" 7= (86)
sin @ ++/C

rue:
C =n-cos’q TOpPU3OHTATbHAS ToNsipm3anmst, (87)
2
C= nc#(p BEpTHUKAJIbHAS TOJISPU3ALHSL. (88)
n

1+m(1-3b%) (89)

Llaz 5: Paccuntate miuHy L, smnumnca 1-if 30Hb DpeHenst HA NOBEPXHOCTH 3€MJM BAOJIbL TPacChl U3
BBIPa)KEHHUS:

4 107 2x107 ]
fma 1y A | SO0 o0

" HIAPpUHY W1 9TOT'O 3JUIMIICA B MOIICPEYHOM HAIIPABJICHHUU U3 BBIPAXKCHUSA:

[ -4
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rae iy 1 h, YKa3eIBaIOTCS B METPax, a d — B KiiioMeTpax. JlomycTum, 4to meHTp Juiumnca 1-if 30H61 OpeHens
MOMEIIEH B TEOMETPUYECKYI0 TOYKY OTPAXKCHHS B Tpeieiax OYCBUIHON IMOBEPXHOCTH OTPaKEHUS
(cm. TIpumeuanmue 2).

Illaz 6: Ecnm 9eTko MMeeTCsl TOJBKO YacTh(M) ayuturica 1-i 30H61 DpeHensi, KoTopas SBISICTCS 3E€PKATHHO
OTpaXkaromiei, onpeaenuTs UMHY Ax (KM) 3TOM dYacTh. 3aTeM BBIYHUCIHTH KOIPPHUIIUEHT 3epKaTHLHOTO
OTpakeHUs U3 BeIpakeHus (cMm. [Ipumeuanue 2):

R - f(h+hy)* (Ax)* x107
’ 3hh,d’

, 92)

rJie, KaKk U paHee, /i, U /i, yKa3bIBaIOTCA B METpaX, a d — B KWJIOMETpax. B WHBIX cioyyasx mpesrnoiaracTcs,
yro R, = 1.

Illaz 7: Ecnau IOBEpXHOCTH B Mpeenax Auumnca 1-if 30861 @peHenst IMEeET XapakTep CIerka epecedeHHoN
MECTHOCTH, PaccuuTaTh KO3()(UIMEHT HEPOBHOCTU TIOBEPXHOCTH M3 BBIPAXKECHHSL:

1+(g?/2)
R, = 2 2 2 ©3)
1+2,35(g7/2)+2n(g"/2)
re:
_40n fo ,sing (94)
3 b

IIPH 3TOM O, (M) — CTaHAApTHOE OTKJIOHEHHE BBICOTHI MOBEPXHOCTH OTHOCHTENHHO KPHUBOW pErpeccuy Ha
TOH dactd TIpoHMISL Tpacchl, KOTOpas HAXOAWTCSI B Tmpenenax ounca 1-it 30861 DpeHemns
(cm. Ilpumeuanue 3). B uHBIX cirydasx npearnoiaraercs, 9ro R,.= 1.

Illaz 8: Paccumraiite >(DPeKTUBHBIN KOIPGHHUIIHNEHT OTPAKCHHSI ITOBEPXHOCTH JJIT COOTBETCTBYIOIIETO
nIuanasoHa 3HadeHui 3 pexrrBHOTO Koddhdummenta k mo Gopmye:

peﬁ‘ = pDRYRr . (95)
YpoBeHb OTpakeHHOH(BIX) BOJTHBI (BOJIH) OTHOCHTEIIEHO YPOBHS MPSMOW BOJHBI MOYKHO TOTJIa OTIPEACIIUTH
10 METOJTy, YKa3aHHOMY B II. 6.1.2.5.

[NPUMEYAHME 1. — YcraHoBieHO, 9TO Ha MHOTHX Tpaccax Haja cymeid (ocoOeHHO Ha 0Oojiee BBICOKHX YacTOTaX)
Oy/ieT 3aTpyAHUTENBHO MOJIYYUTh TOYHYIO OLICHKY Benn4uHbl 3 dextrBHOro koadduireHTa oTpakeH s MOBEPXHOCTH
BCJICZICTBUE HAJIMYMS PA3JIMYHBIX HEOIPEIEIEHHOCTEH, TAKUX KaK MPOBOJANMOCTD IT0YBbI, HEPOBHOCTh ITOBEPXHOCTH U
T. ., @ TAKXKE CTENEHH CYyObEKTHBHOCTH, HEOOXOAMMBIX B HACTOSIIEE BpeMs JUIs MPOBEICHUS pacueToB. B Takux
CUTYaIMsIX MPOLEIypa PacieTOB MOXKET CIIYIKHUTh JIUIIb HPUOIN3UTEIBHBIM OPHUEHTHPOM, [TOMOTAMOIIUM OINPEICIUTh
mpoOiieMbl Ha Tpacce WM BhIOpaTh OIHY Tpaccy BMECTO IPYIOH, Jaxke eclii Takas BO3MOXXHOCTb CYILECTBYET B
NepByI0 o4epensb. B ciiydae eciu MOBEPXHOCTh OTPAXKECHUSI HAXOJUTCS HA 36MHOM MOBEPXHOCTH, MOXKET OKa3aThCs
JKeJaTeNIbHBIM TPE/IIOJIOKUTh HAMYKE BIAXKHOM 3eMJIM B 30HAX, Il Takas M04Ba NpeodiialaeT B TE K€ 4Yachl W
MECSIIIbI, KOT/Ia YaCTO BOSHUKAIOT 3aMHUPAHHUSL.

ITPUMEYAHUE 2. — YpaBuenue (92) siBnsiercss HanbOoJiee TOYHBIM, €CITM HA OJIUH M3 KPaeB 3epKAbHO OTpaXKaromeit
30HBI HE HaXOAWTCS JANIEKO OT TOYKU 3€PKaJbHOIO OTPAXKEHHUs. B HEKOTOPBIX CIydasx HAWUIYYIIUM BO3MOMHBIM
MOJIXOJIOM SIBJISIETCS pa3jielieHne miommaan 1-it 3ous1 @penentst Ha JBe 001acTH: nepBasi 00JacTh MOMEIIASTCsl Ha OYeHb
HEPOBHYIO YacTh MOBEPXHOCTH, KOTOPAst IBHO HE SIBIISIETCS] OTpaXkarolieil (M3-3a KPyTOro yriia MECTHOCTH TOJT TPaccoi
WIN H3-32 SKPAHUPOBAHUSI MECTHOCTHIO), & BTOpass o0nacTb — Ha 0ojee POBHYIO 4YacTh MMOBEPXHOCTH, YACTHYHO
CIIOCOOHYIO OTpaXKaTh PaIMOBOJIHBI, HO JUIS KOTOPOil pacueT KoddduIreHTa HEPOBHOCTH TTOBEPXHOCTH IIPOU3BOIUTCS
crocodom, onucanueiM B Illare 7.

B KauecTBe pyKOBOJCTBA, €CIIM 30HA OTPAXKEHUS HA TMOBEPXHOCTH 3€MJIM TOYHO OXBAaThIBAET IUIOWIAAbL 1-if 30HBI
@peHens BIOJIb TPACCHI, AMILTUTY1a OTPaKEHHO# BOJHBI Ha 2,6 1B 00JbIle aMIUIUTYAbI IPSIMO# BOJIHBI (HE YYUTHIBAs
BIUsHUE KOd(h(dUIIMEHTa pacxXokaeHus, D, U M30UpaTeIbHOCTH aHTEHHBI, YTO paccMmarpuBaioch B 1. 6.1.2.5). Dta
uudpa cocraBut 6 1b, eciiv 30Ha OTpaKEHHsS TOYHO OXBaThIBaeT 1-10 30Hy PpeHens He TOJBKO B MPOJOJIBHOM
HAIpaBJIEHNH, HO TaKXke U B CTOpOHbL. C NPYroil CTOPOHBI, €CIIM B 30HE OTPAKEHHUSI HE COJEPIKUTCS TeOMETpHUeCKast
TOYKA OTPaKEHHsS, TO OTHOCHTENIbHASI aMILTUTY/la OTPaKEHHOH BOJHBI OyJeT cocTaBiisiTh He Oojee yem —3,4 nb. Eciu
30Ha OTPa)XKCHUsI LIEIUKOM PaCIOiokKeHa BHE 1-if 30HbI DpeHens, TO OTHOCUTEbHAS aMIUTUTYyIa OTPAKEHHON BOJIHBI
Oyzner menpmie yem —11,5 nb.
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[MPUMEYAHUE 3. — Ecnu npowite Tpacchl JOCTATOYHO HEPOBHBIN, TO HAMIIYYIIHM BO3MOKHBIM ITOJIXOJIOM SIBJISIETCS
HaJIOXKEHUE KPHUBOW perpeccHd Ha NpoQMIb Tpacchl BJAOJbL JJIMHBI, COOTBETCTBYIOUIEH JUIMHE camoil -l 30HBI
@penenst, 4To OyneT CIy)KUTb OCHOBOW JUISl ONPEIENICHHS MECTOIIOJIOXKEHHST TOYKH OTPAXKEHUs! M II0CIIEIYIOIIEro
pacyera CTaHIapTHOTO OTKJIOHEHHUS BBICOT MPOQUIIs, G; (M), OTHOCUTEIBHO 3TOH KpUBOH. I10CKONBKY NepBOHaYaIbHOE
MecToroyioxkeHue 1-ii 30Hbl DpeHenss HEW3BECTHO, yKa3aHHAs BBIIIE NPOLEAypa MOXET OBITh HTEPATHBHBIM
npoueccoM. Ecmu smmunc 1-if 30HBl @DpeHens HaXOAUTCA HA BOJE, TO CIEAYET HNPUHATH UL PacdyeToB IIAAKYIO
MIOBEPXHOCTb.

6.1.2.4.2 HN3mepenust 3pPpekTHBHOrO K03 puuneHTa 0TpaKeHns NOBEPXHOCTH

OddexTuBHbIl KOADGUIUCHT OTPaKEHUS OTpPaXkarolleld MOBEPXHOCTH MOXHO HM3MEPUTh B HOPMAJIbHBIX
YCIIOBUSIX PACIpOCTpaHeHUs (CM. M. 8 U1 HAWIydIlero BpEMEeHM CYTOK; cM. Takxke [Ipumeuanue 1) mpu
MOMOIIY TIOYYEHHs THArpaMMBbl BBIMTPHIIIA 32 CUET BBICOTHI JJISI YPOBHSI MPUHUMAEMOro CHTHaja, Koraa
mbo mepenaromias aHTeHHA, JIMOO MPUEMHAs aHTEHHA PETYJIMPYETCsl O BBICOTE B JOCTATOYHO IIHPOKOM
JMara3oHe, 9ToO0bl HAOMIOJATMCh KaK MAKCUMYMBI, TaK 1 MUHUMYMBI 3Toi auarpammebl. Ecu AE (nb) — aTo
Pa3HOCTh MEXKIYy MAaKCHUMaJIbHBIM W MHHUMAIBHBIM YPOBHAMH (CM. pUCYHOK 9), TO 3(QQeKTUBHBIH
KO3 UITUCHT OTPaKeHUs OIpeeNseTcs o GopMyJie:

Peg = 102E10 _1 :

(96)

IMPUMEYAHMUE 1. — 3eMHasi IOBEpXHOCTh MOXET OBbITH 0OJice CyXOil B TEUCHHME YaCTH CYTOK, KOIJIa OXKUIAIOTCS
HOpMAaJIbHbIE YCJIOBHSI PACHpPOCTPAHEHHs, Y€M OHAa MOXET OBITh B TEYEHHWE TOW YacTH CYTOK, KOTJa OXKHIAFOTCS
YCJIOBUSI MHOTOJIyYEBOCTH. B TakMX CHUTyauusix MOXeET OBbITh JKENaTeJbHO BBECTH IONPaBKY, OCHOBAaHHYIO Ha
ypaBHEHMsX BT 6.1.2.4.1 ¥ M3BECTHBIX pa3IMUYUAX HPOBOJUMOCTH IIOYBBI BO BJIAXXHOM M CYXOM COCTOSHHSX.
Matepuan Bmm. 6.1.2.4.1 u 6.1.2.4.2 mpenHasHaueH [UId HCIONB30BAaHU JIHMIIb B KAayeCTBE OPHUEHTHUPOBOYHOIO
PYKOBOJCTBA.

PUCYHOK 9

N3mepenne AE (n1b) ucxonsi u3 1MarpaMMbl BBIUTPBIIIA 32 CYET BBICOTHI

// I
|
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—
/ \
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6.1.2.5 Hcnons3oBanue H30MPaTeTbHOCTH AHTEHHBI

Ha tpaccax ¢ m0CTarodHO OOJBIIMM HAKIOHOM WM TPAacCaX C €CTECTBEHHBIM 3HAYHMTEIBHBIM IPOCBETOM
YIIIBI MEXKITy TPSMOW BOJIHOM M OTPaKCHHOM(BIMH) OT MOBEPXHOCTH BOJTHOMN(aMM) CTAHOBSTCS JIOCTATOYHO
0OJBIIUMH, YTOOBI MOXKHO OBLIO HWCIONB30BATh AMATPaMMy H3IIyYCHHUS OJHOW WJIM OOEHX aHTCHH s
oOecrieueHUsT W30MPATEIILHOCTA B OTHOIICHWM OTpPaKeHHOW(BIX) BONHBI (BomH). Jlaxke 0Oe3 3Toro
€CTECTBEHHOTO IMPEUMYIIECTBA MOXET OKAa3aThCH IOJIC3HBIM HEMHOTO HAKJIOHWUTh BBEPX OJHY WiHd 00e
AHTCHHBI I YBEIMUYEHUs JOCTYITHOW CTereHu m3buparenbHOCTH. [lommaroBas mporeaypa 3aKkiodacTcs B
CIICAYIOIIEM:

llae I: PaccunTath yriibl MEXKAY MPsIMON BOJHON M OTpakKeHHOM(BIMU) OT TMOBEPXHOCTH BOJIHOM(aMHu) Ha
CTaHmMAX 1 W 2 JUIS COOTBETCTBYIOIIETO JMara3oHa 3HauYeHWi 3(PQGEeKTUBHOrO KO3PQHUIMEeHTa Kk,
nosrydeHHbIX B [llare 3 B 1. 6.1.2.4, mo popmyam:

e I W R BN IS ) o rpaaychl. 97)

_180| h, hy—h, 4,
> mld, d 1274k

%107 TPagycCHl. (98)

llaz 2: OueHuTh TOTEPU YPOBHS OTPAKEHHOTO OT IOBEPXHOCTH CHTHaia (CHUTHAJIOB) OTHOCHUTEIHHO
MPSIMOTO CUTHAJIa, BHOCUMBIC U30MPaTEIIbHOCTRIO aHTCHHBI, U3 BhIpakeHus (cM. [Tpumedanue 1):
2 2
o o
— 1 2
L =12} — | +|— b, (99)
o a,,

al

TIac O, U Ol — 3HAYCHUA MIMPUHEBI JIyYa aHTCHH 110 MTOJIOBUHHOW MOIITHOCTH.

Ecmu oTpakeHHas(ble) OT MOBEPXHOCTH BOJHA(BI) MPOABUTACTCA(IOTCS) HAJBIIE M BXOAWT(SAT) B TPEICITBI
MOJIOBUHHOM HIMPHHBI JTyya OJTHON WM 00X aHTeHH, COOTBETCTBYIOIINE aHTEHHBI JIOJDKHBI, KaK MPaBHIIO,
WMETh HAKJIIOH BBEpPX NPHUMEPHO HA TOJOBUHY INMUPUHBI JIyda, TaK 4YTOOBI BBECTH JOTOJHUTEIHHYIO
M30MpaTeNbHOCTh, aHTCHHBI (cM. [IpuMeuanme 2). Jlake ecid yIJIBI NMPUXOJA BOJHBI, OTPAKCHHOH OT
MMOBEPXHOCTH, HEMHOTO BBIXOJISIT 32 MPEJIeIbl TIOJIOBUHBI ITUPUHEI JTyYa aHTEHHBI, HEOOJBIIONW HAKIIOH BBEPX
MOXET TPUHECTH OMpEICNICHHYI0 ToNb3y (cM. Ilpumeuanue 2). OOmme morepu H3-3a M30MPATEITHHOCTH
AHTEHHBI MOYKHO TOTJ[A pacCYUTATh U3 BeIpaxeHus (cM. [Ipumedanwne 1):
2 2

o, +o o, +o
— 1 ‘1 2 t2
L, =12 +

b, (100)

o o

al a2

rac Oy 1 Ol — YIVIbI HAKIIOHA aHTCHH BBEPX.

Ilaz 3: Ha HEKOTOPBIX TpaccaX MOXKET OKa3aThCs MOJE3HBIM NPHMEPHO pACCUUTATh WM H3MEPHTh
3¢ hekTuBHBIN KOA(D(UIUEHT OTpaKeHHUS MOBEPXHOCTH, C TEM YTOOBI MOJIYYUTH OOIIYIO OIEHKY YPOBHSA
OTpakeHHs (OTPaXKCHHIT) OT TIOBEPXHOCTH B HOPMAJIBHBIX YCIOBHUSX PACIIPOCTPAHEHHUS. DTO MOXKHO CIEIaTh
¢ ucnoip3oBanneM nHpopMaruu B 1. 6.1.2.4. O0mue noTepu YpOBHS BOJNHEI (BOJH), OTPaKEHHOM(BIX) OT
MIOBEPXHOCTH, 3aTEM OIPEACIIAIOTCS KaK:

L =L,-20logp,; 1b, (101)

rae L, MoxHO mony4nuTth u3 ypaBHeHUs (99) mnu (100), B 3aBHCUMOCTH OT CUTyaIu. XOTs 3G (EKTUBHBINA
KOO(QOUIMEHT OTpaXEHHsS TIIOBEPXHOCTH MOXET OBITh YBEIMYEH B YCIOBHSX ITOBEPXHOCTHOM
MHOTOJIy4€BOCTH, TEM HE MEHEe HeT HEOOXOIMMOCTH TOYHO HJIM IOJHOCTBIO OIEHHBATH BEIHMYHHY ITOTO
K03(PHUIMEeHTa, C TEM YTOOBI PACCYMTATh COOTBETCTBYIOIINE YIJIbI HaKJIOHA 11 aHTeHH (cM. Llar 5).
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Ulae 4: Ecnu ogHa win 00€ aHTEHHBI IMEIOT HAKJIOH BBEPX, TO COOTBETCTBYIOIINE MOTEPH MO YPOBHIO ISt
NOpsSMO BOJIHBI B HOPMAIBHBIX YCJIOBHAX pacnpoctpaHenus (k=4/3) onpexpenstorcss u3  (HopMyJbl
(cm. [Tpumeuanue 1):
2 2
o o
L(k=4/3)=12|| | +| % ab. (102)
o
a2

al

B ycmoBusx cymeppedpakiun wim cyOpedpakiuu BenuduHy L, (k) MOXHO paccuuTaTh W3 YpaBHEHUS
(cm. TIpumeuanme 1):

2 2
o, -0 o, =0
t1 d + t2 d

L,(k)=12 ab, (103)

o

al a2

T7Ie YToJl IPUX0/1a IPSMOTO CHTHAJA ONPeaesIeTCsl IPUOIN3UTENBHO 110 Gopmyite (cM. [Ipumeuanue 2):
1 3
o, =—0,0045d 2 TPaIyCHl. (104)

Illaz 5: MakCUMaNbHYI0 BO3MOXKHYIO TIyOWHY 3aMHpaHUi B HOPMAIBHBIX YCIOBHSAX PACIIPOCTPaHEHUS
(k=4/3) B pesynbrare ACUCTBUSA oOcCiabsromed (IECTPYKTUBHOW) WHTEPPEPECHINH MEXAY NPSIMBIM U
OTpaXKEHHBIM OT MTOBEPXHOCTH CUTHAJIAMH MOKHO BBIYHCIIHTH IO (hopMyIie:

A =—20log1075/% —1074/%) 1B, (105)

rae L, onpenenserca u3 ypaBHenus (102), a Ly — u3 ypaaenus (101) (cm. IIpumeuanue 2). B ycnosusax
cyneppedpakuuy wim cyOpedpakiuy, B KOTOPHIX NPSMON CHTHAJl TaKKe HMCIBITHIBAET IONOJIHUTEIbHBIE
notepu 0,5L,4, (Hampumep, U3-3a PacLIMPEHUs JIyda B YCIOBHAX cyneppedpakiuu), a OTPaKCHHBIH OT
MOBEPXHOCTH CHTHaN monydaer ycwienue —0,5L,,, MakcuMalbHas BO3MOXKHas TIyOMHa 3aMHUpaHUil
3agaercs 1mo hopmyIe:

A4 =—20log (10—(LJ+O,SLM)/2O —_10"% —O,SLM)/ZO) 1B, (106)

rae L, onpenemnsiercst u3 ypasaenus (103), a L, — u3 ypaBaenwns (101) (cm. [Ipumedanne 2).

Yriael HakJIOHA aHTEHH MOTYT OBITh ONTHMH3HMPOBAHBI IS CBEIACHHA K MUHUMYMY 3aMHpaHUH, WIH
AMIUTUTYTHBIX WCKQXCHWH HM3-32 MOBEPXHOCTHONW MHOTOJIYYEBOCTH, FUTM COUETAHHS ATHX JIBYX 3(QexToB.
OnTuMH3aii0O C TENbI0 CBENEHUS K MHHAMYMY 3aMHpPAaHUH MOXHO OCYIIECTBHTH IOCPEICTBOM
MTOACTAHOBKY 3HAaYEHUS L,y B ypaBHeHUH (106) Takum oOpa3oM, 9TOOBI L, OBLIO MEHBIIE, YeM L, IpH k = o
(Ha TIPAKTHKE MOXET OBITh BBIOpaHa Golbluast BeTmdrHa k, Harmpumep k = 1 x 10°) mpumepro na 0,3 1B, u
MHUHUMH3AUUNA A, ITyTEM NOAOOpPAa YINOB HAKIOHA. B KadecTBe allbTEPHATUBBI, 3HAYECHHE .7 B
ypaBHeHUH (101) MOXXHO YCTaHOBHUTH PaBHBIM 3HAUCHUIO, IpHOIIKaromemycs k 1,0 wiu 6onee, Tak 9TOOBI
MOIYYUTh Ty JK€ camyio pasHocTs mnpumepHo B 0,3 nb (cMm. Ilpumeuanue 2), a 3areM TIPOBECTH
ontumusanuio. IIpy 5ToM HCKIIOYaeTCa CUTyanus, KOrjaa 3Ha4eHHe Py HEM3BECTHO. 3amac Ha MOTEPH U3-3a
3aMHUpPAHAN TSI TAKOTO MTOAX0a COCTABJISET BEIMUMHY B nuamnazone 2,5—4 nb.

OnTuMH3aMI0 C TENbI0 CBEACHHS K MHUHUMYMY aMIUIMTYAHBIX MCKOKEHUH M3-32 IMOBEPXHOCTHON
MHOTOJTy9€BOCTH MOKHO OCYIIIECTBHUTD 33 CUET eIlle OOIBIIEr0 YBETHUEHHUS YIJIOB HAKJIOHA JI0 TeX MOp, TIOKa
OTHOCHTENIbHAA N30MPaTEIbHOCTh AHTEHHBI 10 OTHOIICHHUIO K OTPaKEHHOW OT MOBEPXHOCTH BOJHE (BOJHAM)
HE JOCTUTHET MakCUMyMa. JT0 Oy/eT BBIIOIHEHO, KOT/Ia pa3jiindue B BEIHMYHUHE H30UPATETHHOCTH MEXIY
NpsIMOM M OTPaXEHHOH OT TOBEPXHOCTH BOJIHAMH CTaHET MaKCHUMajbHBbIM. OIHAKO UII TOYHOW
ONITHMU3AIIMH YTJIOB HAKJIOHA AJIsi OOPHOBI C MCKaKEHUSIMH M3-32 TTIOBEPXHOCTHON MHOTOIYYEBOCTH JTOJIKHBI
OBITH JIOCTYNHBI IHArpaMMbl HAMPABICHHOCTH AaHTCHHBI, TaK KaK MOAENb coriacHo ypaBHeHuio (100)
ABNISIETCSI MEHee TOYHOW 3a TMpeAesaMH TOJOBHHBI IIMPUHBI JIETIECTKOB AaHTEHH, OCOOEHHO KOTAa
nmocturaercss kKpail riaBHoro Jjemectka (cMm. Ilpumedanme 1). IlockombKy onTmMM3anus IS CHUKCHHS
aMIUTMTYTHBIX HWCKa)XEHHWH OCYIIeCTBIseTcs Ha (oHe MOTOIHHUTENBHOTO 3alaca Ha TMOTepu W3-3a
aMIUTMTYTHBIX 3aMHpaHUA, PEKOMEHAYETCs, YTOObI YIIBl HAKJIOHA, MOJNyYeHHbIE NMPH ONTHMH3AIHUN B
OTHOIIIEHUH 3aMHUPaHUi, ObLIN YBEIMUYEHBI B TEX K€ MPOIMOPIUAX, TOKa HEe OYIET MOCTUTHYT MaKCHMAaJIbHBIN
3amac Ha MOTEPH M3-3a 3aMUpPaHU MPUMEPHO paBHEIN 6 nb. XOTS pe3yIbTHPYIONIUE YIIIHl HAKJIOHA MEHEe
ONITUMAJBHBI 11 OOPHOBI C CAMHUM 3aMHUpPAHUEM, YBEIIMYCHNE TTyOHMHBI 3aMHUPAHUs COCTABISET JIMIIb JTOJTH
nermoena (cm. [Ipumeuanue 3).
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Crenyer OTMETHUTD, YTO ONTUMAJIbHASI H30UPATENLHOCTD MO0 OTHOLICHUIO K TIOBEPXHOCTHOM MHOTOJTyYEBOCTH
3a CYeT YBEJIMYCHHS YIJIa HAKIOHA AaHTEHHBI BBEpX OYJET TaKKe CIIOCOOCTBOBATH TIOBBINICHUIO
M30MPaTEIHPHOCTH B OTHOIICHUH aTMOC(hepHO MHOTOTy4eBOCTH (cM. [Ipumedanne 4).

[NPUMEYAHME 1. — Ota rayccoBa ammpokcuManys Jiyda Haubosiee TouHas B IpezeiaX IHUPHUHBI JISTIECTKOB aHTEHH.
3a mpenenaMy IMIMPUHBI JICTIECTKOB, €CIIM JKEJIATeNbHO MOJYyYUTh OOJiee TOYHYIO OLIEHKY, MOXHO HCIOJb30BaTh
peabHbIe TUarpaMMbl HAPABJICHHOCTH. DTO 0COOEHHO BaYKHO MPH MPHOJIMIKEHUH K KPAFO [JIABHOTO JICTIECTKA.

[NPUMEYAHME 2. — VBenuueHne yria HAKIOHA AHTEHH B HANpPaBICHHH BBEPX JKENATENBHO IS YIIyqIICHHUS
OKCILTYaTallMOHHBIX XapaKTCPUCTHUK B YCJIOBUAX 3aMI/IpaHHﬁ n3-3a HOBerHOCTHOﬁ MHOT'OJTy4€BOCTHU, HE3AaBUCUMO OT
YPOBHS BOJHEI (BOJH), OTPaKEHHOW(BIX) OT MOBEPXHOCTH B HOPMAJIBHBIX YCIIOBUSX pacHpocTpaHeHus (T. €. k =4/3).
Lenpro onTMMHU3amMu Ui CBEACHWS K MUHHMYMY 3aMUpPAaHWH SIBISETCS yMEHBIICHHWE YPOBHS BOJIHBI (BOJIH),
OTPaXCHHOH OT MOBEPXHOCTH, Ha Oojee 3HAYMTEIbHYIO BEJIMYMHY II0 CPaBHEHHIO C MPSMON BOJIHOM, TOTHa Kak
CHIPKEHHE YPOBHS IOCIEIHEH JOCTATOYHO JIMIIb, JUIS TOTO YTOOBI YMEHBIIUTH J0 MHUHHMYyMa OOIIYIO TiIyOuHY
3amupanuii. Llenpio onTUMH3aUK AJIsL CBENEHHUS K MUHHMYMY aMIUIMTYJHBIX MCKKEHHH SIBISIETCS MaKCHMalbHOE
TIOBBIIIEHNE OTHOCUTENBHON Pa3sHOCTH MEXIY aMIUIUTYJAaMH TPSIMOIl BOJHBI M BOJIHBI (BOJH), OTPAXXCHHOM(BIX) OT
MTOBEPXHOCTH, 32 CYET HEOOJBIIOT0 YBEIMUYCHHS MaKCHMAaIbHOW IIyOMHBI 3amupanHuil. O0e 3TH 1enu MOryT OBITh
JOCTUTHYTHI ITyTeM IepeMEelLIeHHs yIia NpUXoia BOJIHBI (BOJH), OTPaKEHHOM(BIX) OT MOBEPXHOCTH, B TOYKH Ha
JrarpaMMax HalpaBJICHHOCTH aHTEHH, I'/le OHU (auarpammbl) Oosee kpyThie. [Ipn HEOOXOIMMOCTH, CHIDKEHHE 3amaca
Ha aMIUTUTYIHBIC 3aMUPaHUA B HOPMAJIBHBIX YCIOBHSX PAclpOCTPAHEHUS B PE3yJbTaTe CHWKEHHS M30MPaTeNbHOCTH
aHTEHHBI B HAIIPABJICHUHU NPSMOI BOJIHBI IIPY yBEIWYECHUH yIJIa HAKJIOHA BBEPX MOXET ObITh KOMIIEHCHPOBAHO 3a CUET
YBEJIMYCHUA pasMEPOB aHTCHH.

Yrael HakJIOHA AHTEHHBI JUII MHUHUMH3AIMK BIUSHHUA OTPaXCHUA(H) OT MOBEPXHOCTH B HOPMAIBHBIX YCIOBUSIX
pacrpocTpaHeHus: OyAyT MEHSTHCS B 3aBUCHMOCTH OT '€OMETPUH TPACCHI, 3HAUYCHHUH HIMPUHBI JICTIECTKA AaHTECHHbI U
OTHOCHUTEIIFHOTO YPOBHSI ITOBEPXHOCTHOTO OTpakeHH:A(i). XOoTs deM OoJblle MIMpHHA JIENECTKa, TeM OoJjbIie
TpeOyeTcsi yroil HakjOHa JUIsi TIOJNy4eHUs HYKHOTO J(QeKkra B HOPMaJbHBIX YCIOBUSX pPaCHpPOCTPAHEHHUS,
COOTBETCTBYIOII[EE OTHOIICHUE YIJIa HAKJIOHA K IMUPUHE JIEECTKa OYyJeT YMEHBIIATHCSA NPU YBEIHMUYCHUH IIHPUHEI
JIeTIECTKA.

VYIiel HakIOHAa AHTEHHbI U1 MUHMMM3AIUHM BIMSHMS TOBEPXHOCTHOTO OTPaXEHMs(H) B YCIOBHSX IOBEPXHOCTHOH
MHOTOJIy4€BOCTH OyayT OOJbIle COOTBETCTBYIOIIMX YIJIOB JUIsi HOPMAIBHBIX YCJIOBHUE DPAacIpOCTpaHEHUs, U OOBIYHO
JIOJDKHBI BBIOMpAThCsi IMEHHO 3TH yriibl. Korzma sKCcTpeMaibHBIA CIIOH, HalpUMep BOJHOBOJ, BBI3BIBAET IOTEPH YPOBHS
MIPSIMOTO CHTHAJIA M3-3a PACIIMPEHMs ITydKa, BO3PACTAET BEPOSTHOCTH TOTO, YTO OJHOBPEMEHHO YBEIMUHTCS YPOBEHb
OTPa)KCHHOTO OT MIOBEPXHOCTH CUTHANA(0B) U B PE3yNbTaTe MOSBSTCS 3HAUYUTENILHBIC 3aMUPAHNS N3-32 MHOTOIYyYEBOCTH.
310 OyeT CONPOBOKAATHCS YBEIMUSHUEM UCKAXEHUHM IIPH PacIpOCTPaHEHHH.

C umenblo BBIOOpAa COOTBETCTBYIOIIMX YIJIOB HAKJIOHA JUIi MHMHHUMHU3AIMK T[IIyOMHBI 3aMHpaHUil Ha OCHOBE
ypaBHeHHs (106), MOoxeT OBITH BBITONHEHAa WMHTAIUA crocoboMm, ommcaHHeM B Illare 5. (HesaBucumo oT TOTO,
BBIOMparoTCs U motepu Ly u Ly ¢ menpro cOmmkeHus Apyr ¢ apyrom B npeznenax 0,3 nb mytem m3meHeHUs oxHOU
BEJIMUMHBI WIN JPYrOd, WM 00€HX OJHOBPEMEHHO, MO-BHIUMOMY, 3TO HE CaMblii Ba)XXHBIH (DAKTOp JJIS TOJYy4YEHUS
pesyibrara.) OnTUMaiIbHbIE YIJIbl HAKJIOHA OyIyT N3MEHSATHCS B 3aBUCUMOCTH OT YIJIOB IIPUXO0/A BOJIH, OTPAXKCHHBIX
OT TIOBEPXHOCTH, KaK ompeneleHO B ypaBHeHWAX (97) u (98). BoOmpmme yriasl HakIOHa aHTEHHBI COOTBETCTBYIOT
OoJibllIeMy YIJIy MOBEPXHOCTHOT'O OTPaKEHHUs! OT 3TOW aHTeHHbI. Kak oTMedanoch paHee, THIIMYHOE CHIDKCHHUE 3ariaca
JUTS ONTHMAJIBHBIX YIJIOB HAKJIOHA JISKHUT B quamnazoHe 2,5—4 nb. B mo0oM ciiydae npu yBEIMYEHUH pa3MepOB aHTCHH
JUII KOMITCHCAIIMM CHWKCHUS 3araca Ha aMIUIMTYJIHBIC 3aMUpPAHUS JOJDKHA BBITIONHATHCS JAPyTas ONTHMHU3AIUS IS
OIPE/ICTICHUS] HOBBIX ONTUMAJIbHBIX YIJIOB HAKIIOHA.

Kaxk yxe oTMe4anoch, ONTUMH3ALUH Ul CBEJCHHS K MUHUMYMY aMIUTUTYIHBIX HCKaXEHHUH JOJDKHO MPEIecTBOBATH
BBITNIOJIHCHHUE IIara I10 MHWHHMMH3AlUH 3aM1/1paH1/1171 U YBCIIMYCHUIO YIJIOB HAKJIOHAa B PaBHBIX MIPOIIOPUHUAX.
Hcnonp3oBanue OXHOrO WM Apyroro Habopa yrJIOB HAKJIOHA MJIM KaKOro-TO IIPOMEKYTOYHOIO BapuaHTa Oyaer
3aBHCETh OT CHCTEMHBIX cooOpakeHmit (cM. [Ipumedanue 3).

Cnemyer OTMETHTbh, YTO B YCJIOBUSIX IIOBEPXHOCTHON MHOTOIYYEBOCTH HPOMCXOIUT HEKOTOPOE BOCCTAHOBIICHUE MOTEPh
M30UpaTeNIbHOCTH AHTEHHBI B HAaIpaBiIeHWH HauOOJBIIEro MO YPOBHIO Jyda (OOBIYHO NPSIMOW BOJIHBI) B pe3yJibTaTe
HaKJIOHA aHTEHHBI; 3TO 00YCIIOBJICHO TeM (DaKTOM, YTO 3TOT JIyY CTPEMHTCS MMETh IOJIOKUTEIIBHBIN yroJl TPUXo/a.

[MPUMEYAHMUE 3. — Ecnu yBenmueHHs pa3Mepa aHTEHHBI MOXKHO H30eKaTh IMyTEM ONTHMH3AIMK YTJIOB HAKIIOHA
aHTEHHBI JUI CBEACHHA K MMHUMYMY HanOouiblueil riryOMHBI 3aMHUpaHust (C COMYTCTBYIOIIMM CHIDKCHHEM 3araca Ha
aMIUIMTYHOE 3aMupaHue nopsiaxa 2,54 nb), To 31o Morio 0bl ObITh HavTyUllel anbrepHaTUBOM. C qPyroi CTOPOHHI,
€CJIM ONTUMU3ALMS YITIOB HAKIOHA JUI CBEJEHUS K MUHUMYMY aMIUIUTYAHBIX UCKa)KEHUM YIydlIUT B JOCTaTOYHOMN
CTEINECHU JKCIUTyaTallIOHHBIE XapaKTePUCTHKH, YTOOBI H30€KaTh MCIOIb30BaHUS PA3HECEHUS, TO 3TO TAKKE MOTIIO OBl
CTaTh HaWIyu4lleil anbTepHAaTHBOW. BbIOOp OynmeT 3aBHCETh OT KauyecTBa BHIPABHUBAHMUS, HCIIOIb3YEMOTO B CHCTEME.
Tpetbeit anbTepHaTHBOM OBUT ObI BEIOOP YIJIOB HAKJIOHA aHTEHHBI, YTO MPUBE/ET K CHIDKEHHUIO 3araca Ha aMIUIUTYAHOE
3aMHUpaHue TIe-TO MEXAy KpaiiHumu 3HaueHusMu 2,5—4 nb u mpumepHo 6 nb. Heo0xommmo OTMETHTBH, YTO NpHU
ONTHMHU3AIIMM B IEISIX CBEACHWS K MHHHMYMY HCKQXEHHH HMMEET MECTO JIMIIb HEOOJNbIIOE OTKIOHEHHE OT
ONITUMAJIFHOTO YCJIOBHUS 3aMHUPaHUH (T. €. MUHIMAJIBHOM TTyOWHBI 3aMUPAHUH).

[NPUMEYAHUE 4. — Kak aHanu3 myTeM OTCIEKUBAaHHUS TPAaeKTOPHM Jyded, TaKk U IIUPOKUE HKCIEPUMEHTAJIbHBIC
W3MEPEHHsI YIJIOB MPUX0/a U aMIUTUTYJl TPeX HAanOOJIBIIMX 110 YPOBHIO BO3SHHKIIMX B PE3yJIbTaTe MHOTOJyYEBOCTH
BOJIH TTOKa3bIBAIOT, YTO BOJIHA, CO3/IaHHAS B pe3yibTare aTMOC(EpHONH MHOTOIYYEBOCTH, C OOiee BBHICOKHM YTIIOM
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MIPUX0/la MMEET TEeHJICHIUIO ObITh OOJBILEH 10 YPOBHIO, Y€M BTOpasi 110 YPOBHIO BOJHA U3 yKa3aHHBIX TPEX BOJH. JTO
O3HAYaeT, YTO [T0KAa aHTEHHbI YCTAHABIMBAIOTCS C YIJIaMU HAKJIOHA BBEPX, MPEBBILIAIONIMMH 3TOT OOJBIIMH U3 JIBYX
yrioB mpuxona (o6bruHO MeHee 0,3° mis mimH Tpacc B auanasoHe 31-51 kM), m30MparTenbHOCTH aHTEHHBI B
OTHOIIEHNH aTMOC(EpPHOH MHOTOIYYEBOCTH TaKXK€ YyBEIMYHUTCS. TakuM o00pa3oM, ONTUMAIBbHBIA HAaKJIOH Jyda
aHTEHHBI JOJIXKEH, KaK IPaBHJIO, OCHOBBIBATHCS HA CBEAEHHH K MUHIUMYMY BIIMSHUS TOBEPXHOCTHON MHOTOJTy4€BOCTH.

6.1.3 YMeHblIeHHe POCBETA TPACCHI

Jlpyroii MeTO/, KOTOpPbIH HE BIOJHE TMOHSATCH WM HE OMNpEICICH KOJWYECTBEHHO, KaK JPYyTHE METOIH,
3aKIF0YaeTC B YMCHBIICHUHM MPOCBETA TPACCHI, C TEM YTOOBI OOECHEUUTh MPOTHOZUPYEMYIO BEITHUYMHY
MOTEPh M3-3a AUPPaKINK, M0 KpaitHel Mepe, B yCIOBUAX cyOpedpakiuu. CuuTaercs, 9To 3TOT METOX B
OCHOBHOM Pa0OTaeT 3a CYET:

— YMCHBIICHUS] BEPOSTHOCTH W/WIIM CEPbE3HOCTH IMOTEPh W3-32 PACHIMPEHHUs JIyda, KOTOPHIE HECeT
mpsiMasi BOJIHA M3-32 BIIMSHUS 3KCTPEMAJBHOTO CJ0S (TaKOro Kak BOJHOBOJ) BO3HHUKAIOLIETO
HCIMMOCPEACTBCHHO HMWXC WJIM YaCTUYHO HHUXKE MTOJIHOM JJIMHBI  TPacCChbl (MGTOI[ COrJIaCHO
cTpareruu A);

- OOAHOBPEMCHHOTI'O CHHMXXCHHA BCPOATHOCTU TOI'0, YTO OAWH U TOT IKC CIIoH 6y,I[GT YCWIMBATH
MMOBCPXHOCTHBIC OTPAKCHUA (MCTOI[ COTJIaCHO CTpAaTCerun B)

9TO, B CBOIO O4YCpClb, CHUIKACT BECPOATHOCTL TOT'O, YTO IIpsAAMas BOJIHA 6YZ[€T 06’[)6)_II/IH$ITI>C$I ACCTPYKTHUBHO C
OOHUM WJIM HCCKOJIbKMMHU NOBCPXHOCTHBIMH OTPAKCHUSAMMU, BbI3bIBAA CHUIILHBIC IlaCTOTHO—I/I36I/IpaTe.]'IBHBI€
3aMUpaHU.

Eme ogun cnoco0, ¢ MOMOIIBI0 KOTOPOTO, KaK MpeAroaaraercs, paboTaeT JaHHBI METOA, 3aKII0YaeTcs B
TOM, YTO 3aJepKKH MEXIY NpsSMOW BOJHOH M BOMHOM(aMH), OTPaXCHHOW(BIMH) OT TIOBEPXHOCTH,
YMEHBIIAIOTCS, €CJIM OKCTPEMAaJbHBIA CJIOH, BBI3BIBAIOIIMK pPACHIMpPEHUE Jiydya NPSMON BOJHBI, JIUIIb
YaCTUYHO PACIONIOKEH HIXKe Tpacchl (T.e. crpaterus C). B pesynbrate 3TO0 mpUBOAMT K Ooliee ciaObIM
4aCTOTHO-M30UpaTEeNbHBIM 3aMUPAaHHUAM, YEM B CIIydae, ecii Obl JaHHBIN CJIOW MOJHOCTBIO pacrojaraics
HUXE TPACCHI.

Ortor Meron TpeOyeT HaXOXKICHUS KOMIPOMHCCA MEXKAY YMEHBUICHHEM BJIMSHUS 3aMUpPaHUA H3-3a
MTOBEPXHOCTHONW MHOTOJIYYEBOCTH, C OJHOW CTOPOHBI, M YBEIWYEHHEM 3aMHUpPaHUI BCIEACTBUE MOTEPH HA
Iudpakuio B yCIOBHAX cyOpedpakuum, ¢ Apyrod ctopoHsl. [IpaBuio npocBera Tpaccsl B 1. 2.2.2.1 umeet
LeNbI0 M30eXaTh MOTeph Ha IUPPAKIUI0 B HOPMANBHBIX YCIOBHAX pedpakuuu (T. €. MeIHaHHBIN
3¢ pexTuBHBIN KO3)GUIHUEHT k), HO pa3pelluTh MOTEpU Ha AUGPAKLUIO BEIUYMHOW mpuMepHo 6 n1b B
YCIIOBUSIX, COOTBETCTBYIOIUX k, (99,9%). B mpunnume, 1is cCUCTEM ¢ AOCTATOYHO OOJBIIMMU 3amacaMy Ha
aMIUTUTYIHBIC 3aMHUPaHUSI MOTYT OBITH JOMYyIIEHBI OoJiee 3HAUNTEIbHBIC BEJIMYMHBI TOTEPh HA TUPPAKIHIO
KaK B HOPMaJIbHBIX YCIIOBHSIX, TaK U B YCIOBHAX cyOpedpakumu.

I[aHHLIﬁ METOA Hanboee uenecoo6pa3Ho HCIIOJIB30BaTh Ha Tpaccax C HEOONBIINM HAKIOHOM WIIH npu
OTCYTCTBUHM HAKJIOHA. O,I[HaKO JaXXC Ha Tpaccax C OMPCACIICHHBIM HAKJIOHOM MOXKCET OKa3aThbCA IMOJIC3HBIM
YMCHBUIUTD ITPOCBCT TPACCHI AJId JOMOJHUTCIIBHOI'O CHUKCHUS BJIMAHUA HOBCpXHOCTHOfI MHOT'OJIY4YCBOCTH.

OtoT Meron Oe3omacHee MPUMEHATH K OoJiee HU3KMM aHTEHHaM B KOHQUIYpalUH ¢ MPOCTPAHCTBEHHBIM
pasHeceHHeM, U OH PEKOMEHIYETCsl K HCTIONb30BaHMUIO KaK HEYTO caMo co0oil pasymeromieecs B METOIHKE,
MpeICTaBIeHHON B 1. 6.2.1.

6.2 MeToabl pa3HeceHHs

Mertozpl pa3sHECEHUs] BKIIOYAIOT HPOCTPAHCTBEHHOE, YIVIOBOE M 4YacTOTHOE pasHeceHue. Kak mpasuio,
IPEIIOYTeHUE OTAACTCS IPOCTPAHCTBEHHOMY Pa3HECEHHUIO, YIJIOBOMY PAa3HECEHHIO MM COUETaHHIO TOTO U
JPYroro MeTojia, a He UCHOIb30BAHHUIO YaCTOTHOTO pazHeceHus. [IoMHUMO TOTO, YTO 3TH METO/IBI pa3HECEHUs
Oosee 3(h(heKTUBHBI ¢ TOYKH 3pEHHS UCTIONB30BAHUS YACTOTHOTO CIIEKTPa, OHU eIlle U 0oJiee COBEPILICHHBI 110
CBOMM BO3MOXXHOCTSIM. [IpocTpaHCTBEHHOE pa3HECEHHE, B YACTHOCTH, IIOMOTAeT CIPAaBISTHCS C
AMIUIUTYJHBIMU 3aMHUPpaHUAMU (TaKI/IMI/I, KOTOPBIC BBIZBIBAIOTCA IIOTCPAMH Ha PACXOXKICHUC Hy‘leﬁ, a HE
SIBIICHUSIMH aTMOC(HEPHOH MHOTOIYYEBOCTH C OTHOCUTEIFHO KOPOTKUMHU 3aJIePKKaMH), a TaKKe C YaCTOTHO-
nU30MpaTeIbHBIMUA 3aMHUpPaHHUSAMH, TOTAAa KaK YacTOTHOE pPAa3HECEHHE TOMOTaeT CIPaBISATHCS TOJBKO C
‘-IaCTOTHO-I/I36I/IpaTCJIbHI)IMI/I 3aMUpaHUuAIMHA (TaKI/IMI/I, KOTOPBIC BLIZBIBAIOTCA ABJICHUAMUA HOBCpXHOCTHOﬁ
u/uim atMocepHOl MHOTOYYEeBOCTH). YacTOTHOTO pa3HECEHUs Mo Mepe BO3MOXKHOCTH CleyeT n30erars,
9TOOBI COXPaHUTh CIHEKTp. B Tex ciywasx, Korjaa MCIONb3yeTcsl MPOCTPAHCTBEHHOE pa3HECEHUE, MOMKHO
UCTIONIb30BaTh TAKXKE U YIVIOBOE DA3HECEHHME 3a CYET pasHUIBI B YIJaX HAKJIOHA AaHTEHH. YTJIOBOE
pa3HeCeHHEe MOXKHO HCIOJNb30BaTh B TEX CIydasX, KOTJa HEBO3MOXHO OCYIIECTBHTh HEOOXOIUMOe
MIPOCTPAaHCTBCHHOC pa3HECCHUC, WX IJIA TOTO, ‘ITOGBI YMCHBUINTDL BBICOTY aHTCHHBIX MayT.
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BrIurpsint oT mpuMEeHEHNsT BCEX ATHX METOJIOB OINPENENSIETCS CTENCHPI0 HEKOPPETUPOBAHHOCTH CHTHAIIOB B
BETBAX CHCTEMBl pa3HECeHHs. B ciydae y3KOIMOJOCHBIX AaHAJOTOBBIX CHCTEM JIOCTaTOYHO OIPENEIHUThH
CTETIeHb YJIYYIIeHHS 10 CTATUCTHKE TIyOMHBI 3aMHUpaHHA Ha OJHOW yacToTe. B ciydae MMPOKOMOIOCHBIX
IM(POBBIX CHCTEM YIIyUIIEHHE 33 CYET pa3HECEHUs OyJIeT 3aBUCETh Tak)Ke OT CTATHCTUKH BHYTPHUITOIOCHBIX
HCKaXCHH.

KoaddurmenT ymydmenus 3a cueT pasHeceHus, /, ¢ TOUYKH 3pCHUS TIIyOWHBI 3aMHUpaHus, A, ONpenesaeTcs
KaK:

I=p(4)/pa(A), (107)

rae py(A) — IpoIeHT BpeMEeHH, KOora B 00eUX BETBSX CHCTEMBI pa3HECEHHS TIIyOWHA 3aMUpaHHs CHUTHAJIA
oomprie A, a p(A) — COOTBETCTBYIOIIMN IPOICHT BPEMEHH B HE3alUIICHHON cucteme. Koadduiment
VIIYYIIEHHUS 32 CYET pa3HECeHHsA B Ciydae HU(POBBIX CHUCTEM ONpeAeNseTcs KaKk OTHOIIEHHE IMPOIEHTOB
BpEMEHU TIpeBBIIIeHUs 11 3ananaoro BER ¢ pazHecenneMm u 6e3 Hero.

6.2.1 Pa3Hoc aHTeHH B CMCTeMaX NPOCTPAHCTBEHHOI0 Pa3HeCceHUs

COOTBETCTBYIOIIMI pPAa3HOC AHTEHH B CHUCTEMaxX IIPOCTPAHCTBEHHOTO PAa3HECEHUS PETYIHPYETCS TpeMs
(hakropamu:

- HEOOXOJUMOCTBIO TTOJIICPIKAHHS MUHUMAJIBHOTO 110 BO3MOYKHOCTH TIPOCBETA JIJIsl HUKHEH aHTEHHBI
(B paMKax pyKOBOMSIINX yYKa3aHWU B II. 2.2.2 B OTHOIICHUU MPOCBETA), JJISI TOTO YTOOBI CBECTH K
MUHHMYMY 4YHCJIO CJIy4aeB TMOSIBIICHHUS 3aMHpAHUN W3-32 IOBEPXHOCTHOH MHOTOJIYYEBOCTH
(cm. . 6.1.3);

- HEOOXOAMMOCTBIO TIOJIYYCHHUS 3aJlaHHOTO KOA(QUIMEHTA YJIydIICHUs KadecTBa 3a CYET
MPOCTPAaHCTBEHHOI'O pa3HECeHUs JUIs Tpacc, MPOXOAALINX Haj cye (cM. . 6.2.2);

- HCO6XO,I[I/IMOCTLIO CBCACHHA K MUHHUMYMY BCPOSATHOCTHU TOT'O, YTO CUTHAJI HA OI[HOﬁ paSHCCCHHOﬁ
AHTCHHC 6y):[eT MMOABCPraTbCd 3aMHUPAHUAM H3-3a HOBCpXHOCTHOﬁ MHOT'OJTIY4Y€BOCTH, B ClIydasaX
Korjga 3aMupaHus Ha6J'IIO,I[aIOTCSI Ha Z[pyl"Oﬁ AHTCHHC.

IlomaroBas npoucaypa 1Jid OornpeacJICHUS BEJIMYUHBI pa3HOCAa aHTCHH 3aKJIHOYACTCA B CICAYIOIICM:

Llazu 1-4: Ucnons3ys llaru 1-4 u3 0. 6.1.2.3, onpenenurs:

- MMEIOTCS JIM Kakue-THn00 30HBI Ha Tpacce, rac MoryT Ha6J'IIO,Z[aTBC5{ 3HAYUTCIIbHBIC TTOBEPXHOCTHBIC
3€PKaAJIbHBIC OTPAXXCHUA; U

- TpeOyeTcs U IMpHUMEHEHHE MPOCTPAHCTBEHHOTO pa3HECeHHs A OOpHOBI C 3aMHUpPaHUSIMH H3-32
MTOBEPXHOCTHON MHOTOJIYYE€BOCTH.

(UTto kacaercst MpOJIETOB M3 JIBYX BETBEW C MPHMEHEHHEM ITaCCUBHBIX Pe(IEKTOPOB, MpHYEM OIUH WU
HECKOJILKO ITACCUBHBIX PE(hICKTOPOB HAXOAATCS B HEMOCPEIACTBEHHON Onm3octh, cM. [lpumedanne 1.) Ecnn
30HBI CO 3HAYUTEIHHBIMH MOBEPXHOCTHBIMH 3€PKATBHBIMH OTPAXCHHAMH OTCYTCTBYIOT, MEPEXOISIT K
[ary 8.

llaz 5: JIna toro ke awmama3oHa >G(EeKTUBHBIX 3HadeHW k B lllare 3 BBEIYHCIUTL PACCTOSHHSI MEXKTY
COCEHIMH MHHHMyMaMH WJIM MaKCHMyMaMH YpOBHS TPUHATOrO0 curHaia (00yCIOBIEHHBIMU
nHTEephEPEHITNECH MEXK Ty PSIMON BOJTHON M BOJIHOH M3-3a MTOBEPXHOCTHOW MHOTOJTYYEBOCTH; CM. PUCYHOK 9)
13 BBIPAKECHHUS:

_ 150d
P f(h—d?112,74k)

M. (108)

Paccrossane O, Ha cTaHmmu 1 MOXHO BBIYHCIUTH IyTeM 3aMEHBI BeNW4YWH h; U d; B ypaBHeHuu (108)
BEJIUYUHAMU /i, U d), COOTBETCTBEHHO.

BEITTOTHHUTE ATOT I1ar JJIA Ka)I(Z[Oﬁ BO3MOKHOM 30HBI 3CPKAJIbHOTO OTPAKCHUA.

lae 6: BpraucauTh 3HAYCHHS BO3MOXKHOTO ONTUMAIBHOIO pa3HOCAa aHTEHH JJIs TOTO K€ OUana3oHa
3HAYCHHH k 13 BBIPAKEHUI:

51261/2,361/2,591/2HT.H. 52262/2,392/2,592/2I/IT.I[. M. (109)

CHOBAa BBHIIIOJIHUATE 3TOT IIar JJIA Ka)K,Z[Oﬁ BO3MOJKHOU 30HBI 3CPKAJIBHOTO OTPAKCHUA.
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Hlae 7: mpaccwi ¢ A6HLIMU HOBEPXHOCHHBIMU 3ePKATbHLIMU OMPadceHusimu. BBIYUCIUTE THIIOTETHIECKYIO
BBICOTY pa3HECEeHHOW aHTeHHBI ucxonsd wu3 IllaroB 2-3 m3 m. 2.2.2.2, a Takke pe3yIbTHUPYIONTHH
THIOTETHYECKHUI pasHoc S, Mexay aHTeHHamu. CpaBHHTE 3TOT TMIIOTETHYECKHMH Pa3sHOC C BENTMYMHAMH
ONTUMAJIBHOTO pa3Hoca, mnonydeHHbIME B [llare 6 s cOOTBETCTBYIONIEro auama3oHa 3PQPEKTUBHBIX
3HAYCHHH k.

Jlnst Tpacc, B KOTOPBIX YpPOBEHb OTPaKEHHOTO TMOBEPXHOCTHIO CHUTHAJIA OXKUIACTCS MPUMEPHO PaBHBIM
YPOBHIO TNPSMOTO CHUTHAJa MPU HOPMAJBHBIX YCIOBHAX pedpakiuu (T.e. MEJAMAHHOE 3HAYCHHE Kk WIIH
k=4/3), B xauecTBe (PaKTHUECKOTO pa3HOCa JOJDKEH BBHIOMPAThCS MHHHUMAJBHBIN ONTHMAJbHBIA Pa3HOC,
nonyuenHsiit B [lare 6 (1. e. S; = 0,/2) misa meauanHoro 3uavdenus k (cMm. [Ipumedanue 2). Ito obecrednT
3alIUTy TPH MPUMEHEHUH MPOCTPAHCTBEHHOTO pA3HECEHUsS JUIS HAWOOJBIIETo JHMala3oHa 3HAYCHUH k.
(Ha Hu3kMX wacToTax Uil peaau3aliid JaXe O5TOr0 MHHHUMAJIbHOTO ONTHMAJIBbHOIO pa3HOCa MOXKET
HOTPeOOBATHCS YBEITMUYCHUE BBICOTHI BEPXHEI aHTCHHBI. )

st Tpacc, B KOTOPBIX HE OXKHIIAETCS, YTO YPOBEHb OTPaKEHHOTO MOBEPXHOCTHIO CHTHaja OyIeT MpUMEPHO
PaBHBIM YPOBHIO MPSIMOTO CHT'HajJa MPHU HOPMAJBHBIX YCIOBHsIX pedpakuuu (cMm. mm. 6.1.2.4 u 6.1.2.5 ms
TOTO, YTOOBI OTPEIENNUTh, UMEET JIM MECTO TAKOW CITydail), BO3MOXEH APYrod MOIX0JA K MPOECKTUPOBAHUIO.
On 3akmiodaeTcs B BbIOOpe OOMNbIEH BENWYMHBI ONTHMAalIbHOTO pa3Hoca B ypaBHeHuu (109) (mampumep,
S1=30,/2 wmu 56,/2) mist MeIuaHHOTO 3HAYCHUS k, TAKOTO, KOTOPHIM NPUOJINKAETCS 110 BEIMYUHE, HO BCE
Ke MeHble, yeM S . Takas Mepa yMEHBLIMT BEPOSTHOCTb IOSBICHHS 3aMUPAHMH H3-3a NMOBEPXHOCTHOH
MHOTOJIy4€BOCTH M, KpOME TOTO, Oyiarojaps MNpPOCTPAHCTBEHHOMY Ppa3HECEHHIO JAacT OMpEIcsICHHYIO
CYLIECTBEHHYIO 3aIUTY OT 3aMUpPaHUil, €CIM OHM BOZHHKHYT. [IperMyIecTBO OT CHMKEHHUSI BEPOSITHOCTH
MOSBIICHUSI 3aMUPAaHUH H3-32 MOBEPXHOCTHOH MHOTOJIyYEBOCTH TPeOyeTcs COM3MEPATh C HEOOCTaTKOM
HCTIONBb30BaHMsl HEONTHUMAJIBHOTO pazHoca Ul TAaKoro OONbIIOro auamna3oHa 3()(eKTUBHBIX 3HAYCHUH A
(cm. ITpumeuanue 3).

Kak ormeueno B m. 2.2.2.2, Ha HEKOTOPBIX MPOTSHKEHHBIX Tpaccax (OOBIYHO HAABOAHBIX) WHOTIA MOXKET
noTpedoBaThC MPUMEHEHHE TPEX Pa3HECEHHBIX B IPOCTPAHCTBE aHTEHH. B 3TOM ciydae pazHOC MEXIy
BEpXHEH W CpeiHEeHl aHTeHHaMH IOJDKEH COOTBETCTBOBAaTh HAMMEHBIIEMY BO3MOXXHOMY ONTHMAIbHOMY
3HaueHn0 u3 ypaBHeHu# (109). BricoTa camolf HH3KOH aHTEHHBI JOJKHA OCHOBBIBATHCS HAa TIPaBHUIIC
orpeneneHus mpocseTa B 1. 2.2.2.2 (cMm. Ilpumedanue 4).

llaz 8: mpaccel 6e3 sA6HBIX NOBEPXHOCMHBIX 3ePKANLHBIX OMPAdCceHull: BBIYUCINTL BBICOTY Pa3HECEHHOM
adTeHHbl corimacuo Hlaram 2-3 n3 . 2.2.2.2.

Jnst monyd4eHHOH BENMYMHBI Pa3HOCa AHTEHH NPOBECTH pacyeT KodpduIueHTa YIydIIeHHs 3a CHUeT
pa3HeceHHs, a TaKXKe YPOBHS COOEB ¢ MCIOJIb30BaHMEM METOJIOB B miL. 6.2.1 u 6.2.2. Eciu pa3Hoc aHTeHH
MPEeBBIIAET MpeAenbHoe 3HaueHue S =23 M cormacHo ypaBHeHuio (109), mpoBecTu pacuer s STOTO
NpeebHOTO 3HAYCHUS, MOCKOJIBKY (aKTHYEeCKOe YIIydlIeHHe KadecTBa MpH OONbIIEM pa3HOce OyAeT elle
60.]'[66 3HAYHNMBIM. HpI/I HCO6XOILI/IMOCTI/I, BBIYMCJIMTH HOBYIO BBICOTY IJIA BCpXHCﬁ AHTCHHBI JJIs TOTO, YTOOBI
YAOBJICTBOPUTEL KPUTCPUAM C6OCB. Bo muormx ClIydadax, €CJIin IMPOCBET Ha Tpacce A HIDKHEH aHTEHHBI
BbIOpaH Tak, 4TOObI CBECTHM K MHMHHMYMY BEpPOSTHOCTh DPACHIMpPEHHs NPSIMOTO Jy4ya U MOCIEAYIONINX
3aMUpaHNi M3-32 MMOBEPXHOCTHONH MHOTOJIyYEBOCTH, HET HEOOXOIMMOCTH B YBEIUYEHHH BBICOTHI BEpXHEH
AHTCHHHBI.

[NPUMEYAHME 1. - JIns1 ciay4as UCIONB30BaHUS IPOJETOB M3 JBYX BeTBEH C NPHUMEHEHHEM IacCCHBHBIX
pedIeKTopoB, NpUYeM OAMH MM HECKOJIBKO MacCHBHBIX Pe(IEKTOPOB HAaXOSTCS B HEINOCPEACTBEHHOM OnM30CTH,
HpeIoaraeTcs, 4YTo Kax/Jas BeTBb IEPBOHAYAIBHO 00padaThIBAeTCsl KaK He3aBUCHMasl JIMHUS CBSI3U JIJIsL ONIPEEIICHUS
pa3HOCa aHTEHH Ha KAKIOM KOHIE. EciiM SIBHbIE NOBEPXHOCTHBIE 3€PKANIbHBIE OTPAXKCHUsI OTCYTCTBYIOT, TO B 3TOM
cllydae pas3Hoc, OIpeaeseMblit 17 0ojiee MPOTSHKEHHON BETBH, JODKEH MPUMEHATHCS U Ha KOPOTKOH BETBU.

IMPUMEYAHMUE 2. — Ot Tpacchl AOKHBI OBbITh B OCHOBHOM TpPacCaMH, Ha KOTOPBIX OTPa)KCHHAs MOBEPXHOCTHIO
BOJIHA BO3HMKAeT HaJ BOJOM M NpPHU HOPMAJIBHBIX YCJIOBHUAX HE OJOKHpYETCS, a yrojd MeXAy NpsIMOH BONHOM U
OTpa)XEHHOH BOJIHOIM Ha 00EMX aHTEHHaxX JIKHT B IpeJesiaX MOJOBUHHOM IIUPUHBI JIENECTKAa aHTEHHBI 110 YPOBHIO
3 nb. Tpaccel Hax cymied, Ui KOTOPBIX OTpaKeHHE BO3HMKAET Ha OYEHb IJIaJKOIM MOBEPXHOCTH CYIIM (Hampumep,
PaBHMHA C BJIQKHOM [TOYBOM MJIM TIOKPBITAsi CHErOM), TAK)KE MOTYT OTBEYATh STHM TPEOOBaHUSIM.

[NPUMEYAHUE 3. - B paHHOM ciydae CUMTAeTcs, YTO HIPEUMYIIECTBO OT CHI)KEHHS BEPOSTHOCTU IOSBICHUSA
3aMHUpaHUi M3-32 TIOBEPXHOCTHOM MHOTOJIyYEeBOCTH SBIsieTcs Oojiee BakHBIM (akropoMm. OKppaercs, 4TO Korja
BO3HHUKAIOT 3HAYUTENIbHBIE 3aMHUPAHUS M3-32 MOBEPXHOCTHOM MHOTOJIYYEBOCTH, NPHUYMHON 3TOro sBIEHUS Oynaer
NPU3EMHBIA BOJIHOBOJI JIMOO IIPYyrod SKCTPEMalbHBIA CIIOH C OOJBIIUM OTPULATENBHBIM TPAIUEHTOM pedpakiyy,
PacIoIOKEeHHbIH HEMOCPEACTBEHHO I0]] TPACCOW MM YaCTHYHO 1MOJ1 Tpacco. [Ipu aTux ycioBusx, OyayT HEPHUIOAHBI
a¢dexTUBHBIC 3HAUCHHS k, KOTOPBIC MEHBIIIC MEIMAHHBIX 3HAYCHUI. B JI000M citydae ompeaensieMblil ONTUMATbHBIN
pa3HOC aHTEHH J0JKEH OCHOBBIBATHCS HA MEAMAHHOM (P (PEKTUBHOM 3HAUEHHH K.
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[NPUMEYAHMUE 4. — Ecnu pa3sHOC MeXOy CpeiHed W HIDKHEH aHTEHHaMH MOXKET OBITh BHIOpaH B COOTBETCTBHUH C
ypaBHeHIsiMHA (109), ¢ HE6OIBIION KOPPEKTUPOBKOI UCXOAS M3 MPaBHiIa ONPeIeNIeHus IpocseTa B 1. 2.2.2.2, To Toraa
MOYeT OBITh MMOJy4EHO HEKOTOPOE JOMOIHUTEIBHOE YIIyUIlleHHEe KauecTBa.

6.2.2  YrjoBoH pa3HOC B CUCTeMAX € YIJIOBbIM pa3HeceHHEM U CHUCTeMaX ¢ KOMOMHHPOBAHHBLIM
NMPOCTPAHCTBEHHBIM/YIJIOBBIM pa3HeceHHeM

[Ipu 'xenmaHwH, B HENIX AATbHEHUINET0 yIIydlIeHns Ka4eCTBEHHBIX TOKa3aTesel yIiIoBoe pasHeCeHNe MOXKHO
COYeTaTh C MPOCTPAHCTBEHHBIM pa3HECEHHWEM. B aHTeHHax C MPOCTPAaHCTBEHHBIM pa3HECEHHEM BBOJMTCS
HAKJIOH JUIsi 00ECTIeYeHHsI ATOTO JIOTIOJIHUTEIBHOTO YITyUIIEHHsI 32 CUET YIIOBOro pasHeceHus. [Iponenypa
IUTA OTpEeNIeIeHHs] YIJIOB HAaKJIOHA B Tlape aHTeHH C MPOCTPAHCTBEHHBIM pa3HECEHHWEM WM B Tape
PAacCIIONOKEHHBIX PAIOM aHTEHH C YTJIOBBIM Pa3HECEHUEM 3aKIIIOUAETCS B CIETYIOIIEM:

llae I: HakmoHHTH OCHOBHYIO (BEpXHIOIO) aHTEHHY B TMape aHTEHH C MPOCTPAHCTBEHHBIM Pa3HECEHUEM
(wmu omHY W3 aHTEHH B Tape PACIONIOKEHHBIX PSAIOM aHTEHH C YTJIOBBIM Pa3HECEHHEM) M TepeAarolryro
aHTeHHY B HaINpaBJIeHWH BBEpPX HA YIJbl, COOTBETCTBYIOIIME IpHBEIEHHHIM B II. 6.1.2.5 mpomemypam
(cm. [Ipumeganne 1). DTo mpHBENET K CHIDKEHHIO 3armaca Ha aMIUIUTYAHBIE 3aMUpaHdAs B JTUAra3oHe
mpuMepHo oT 2,5 mo 6 nb, mpudyeM KOHKpeTHas BeJIWMYMHA TaKOTO CHIDKEHHS 3aBHCHUT OT TOTO,
ONITHMHU3WPOBAH JIM HAKJIOH IJIsl CBEACHUS K MUHUMYMY 3aMHUpaHHHA WM aMIUTMTYAHBIX HCKakeHWH. [Ipu
HEOOXOJMMOCTH, Ui KOMIIEHCAIIUK CO3/1aBaéMOr0 B pe3yJibTaTe CHW)KGHHs 3alaca Ha aMIUIATYIHBIC
3aMHpaHUs CIeIyeT UCTIONh30BAaTh AHTEHHY OOJBIIETO pa3Mepa.

Illae 2: HaxkIOHUTD pa3HECEHHYIO (HIDKHIOIO) aHTEHHY B Iape aHTEHH C MPOCTPAHCTBEHHBIM Pa3HECEHUEM
(wmu IpyTyro aHTEHHY B Tape PacIlONOKEHHBIX PSAIAOM aHTEHH C YIJIOBBIM pa3HECEHHWEM) B HalpaBICHUHU
BHH3 OT MECTHOT'O TOPU30HTA Ha yTOJI, SIBIAIONIUICS MEHBIIINM U3 CIEAYIOMNX YTIIOB:

- yroi B HalpaBi€HUM JOMHUHHUPYIOLIETO 3€pKAbHOTO OTpPaKeHUS BIOJIb Tpacchl (IIPU YCIOBUU
k=o0); 1

- yToJ1, Jaromuii morepu B 3 1b oTHocuTEeNnbHOTO OmopHOTro HampasieHus (cM. [Ipumedanue 2).

Ecimm Ha TpacCcC HUMCIOTCA HCCKOJIBKO MCECT CO 3HAUUTCIBbHBIMU 3CPKAJIBHBIMU OTPAXKCHHUAMU, TO MOXKHO
BLI6paTI> KOMHpOMHCCHBIﬁ YIroJ HaBCACHUS. Ecmm sBHOE 3CPKAJIBHOC OTPAKCHUC OTCYTCTBYCT, MOXKET OBITh
BLI6paH YrojJl B HAIPABJICHUU IMpCAIrojIaracMoro camMoro CuJibHOI'O I[I/I(l)(by3HOl" 0 OTpaKCHUMA (T. €. OT
MOBCPXHOCTU /UK OT paCTI/ITeJ'ILHOCTI/I). B MNPOTHUBHOM CJIy4ac, 9Ta aHTCHHA JOJIKHA OBITH OpPHUCHTHUPOBAHA
B HallpaBJICHUU JIMHUN HpﬂMOﬁ BUIAUMOCTHU B HOPMAJIbHBIX YCJIOBUAX WJIM B HAIIPABJIICHUUW IOPHU30HTA, CCIIN
JIMHUA HpﬂMOﬁ BUAMMOCTH 3aKpbITA NPCIIATCTBUCM.

MMPUMEYAHMUE 1. — Cnenyer oTMETUTb, UTO ONTHUMAJIbHBIE YIJIbI HAKJIOHA AJS NEpeAaroleil 1 MPUEeMHON aHTEHH He
OyIyT OJJMHAKOBBIMH, €CJIM TOJIBKO HE WACHTUYHBI BBICOTHI @aHTEHH HaJl TOYKOH MOBEPXHOCTHOTO OTpakeHHs. boipmmit
yroJl HaKJIOHA COOTBETCTBYET aHTEHHE C OOJIBIINM YIJIOM B HAallPaBJIEHUU IIOBEPXHOCTHOTO OTpaxxeHus (cM. 1. 6.1.2.5).

TTPUMEYAHUE 2. — OcHOBHas Lieab 3/1€Ch IBOSKAs:

- obecreunTh KOMOWHAIMIO YPOBHEH MPSIMOTO M OTPAKEHHOTO OT MOBEPXHOCTH CHTHAJIOB, KOTOpast
CYUIECTBEHHO OTJIMYAETCS OT KOMOWHAI[MKM YPOBHEH HA BEpXHEH aHTEHHE, C TeM YTOOBl MAaKCHMHU3HPOBATH
3(h(deKT yriroBoro pasHeceHus;

- o0ecIeynTh JONOJIHUTCIIbHYIO 3allIUTY 3a CUCT Pa3HECCHUSA B YCIOBUAX CUJIbHBIX aMIIIUTYAHBIX BaMHpaHHﬁ,
BbI3BAHHBIX PAaCIIMPCHUCM Jiy4da l'IpSIMOfI BOJIHBI B OJHOM WJIM HECKOJIBKUX BOJIHOBOAAX BJOJIb TPACChI
(T. e. Oonee BEPOATHO, HYTO YPOBCHb HaIJIC)KAIIUM 06pa30M YCUJIICHHOI'O0 CUTHaJla, OTPAXKXCHHOIO OT
MOBCPXHOCTHU, OCTAHCTCA B 3TUX YCIIOBHUAX BBILIC [TOPOTOBOI'O YPOBHSA myMa).

HpeL[GHLHBIfI YPOBCHb 3 ,Z[B CIIYXKUT g TOro, yTOOBI M30€KATh CIHUIIKOM CHIHLHOTO CHHXKCHUS YPOBHA
nopsaMoOro cCurbHaja Ha paSHCCCHHOﬁ AHTCHHC, B YaCTHOCTH, KOTAa OCHOBHOC 3CPKaJIbHOC OTPaXCHHUC
PACIIOJIOKCHO IICPE AHTCHHOM.

OTMeTHM, YTO PE3yJbTHPYIOUIMHA Yroid HAaKIOHA MOXET OBITh IOJIOKUTEIBHBIM MO OTHOMICHUIO K JTMHUHU
OpSIMOM BUIUMOCTH IPH HOPMAIBHBIX YCIIOBHSAX, B YaCTHOCTH, €CIM TPSMOH CHUTHaJl B pa3HECEHHOM
AQHTEHHE IMOJBEPKECH 3HAUYMTENBHBIM  JUQPPAKUMOHHBIM TOTEPSM NP  HOPMAIBHBIX  YCIIOBHAX
(T. e. 3aKOTIaHHAsA AaHTEHHA).

6.2.3  Pa3Hoc 4acTOT B cHCTeMax C YaCTOTHBIM pa3HeceHHeM

MaTCpI/IaJ'I B JaHHOM IIYHKTC BKJIFOUCH JI1 ONHCAHUA TEX HCMHOI'MX CHTyaHI/Iﬁ, Koraa 4YaCTOTHOC
Pa3HECCHUEC NOJIZKHO HCIIOJB30BATHCA 110 HCO6XO,Z[I/IMOCTI/I, n3-3a y,Z[O6CTBa Wi, BO3MOXXHO, B COYCTAaHHUHU C
OPOCTPAHCTBCHHBIM WJIU YIJIOBBIM PA3HECCHHUCM.

CoOTBETCTBYIOIMI pa3HOC YacCTOT MEXKAY OCHOBHBIM M pPE3E€pPBHBIM KaHAJlaMU B CHCTEMaxX C YacTOTHBIM
pasHeceHHeM peryiupyercs Tpemst GakTopamu:



42 Pex. MCI-R P.530-13

— MMEIOIINIACS YaCTOTHBIN M1aH cucteMsl (cM. Pekomenmannu MC3O-R cepun F);

- HEOOXOMMUMOCTh TOJYUYCHUS 3aJaHHOTO KOX(PQUIMEHTA YIYUIIEHHs 3a CUeT YaCTOTHOTO
pasHeceHHs IS Tpacc Haj cymie (cm. 1. 6.2.5.2); u

- JKCJIATCIIbHOCTh CBCACHUA K MUHHUMYMY BCPOATHOCTH TOT'O, UTO CHUTHAJl Ha OI[HOﬁ qacCToOTE 6y):[eT
HCIBITEIBATH 3aMUpaHusd OAHOBPCMCHHO C CHUIHAJIOM Ha ,I[perfI JaCTOTC Ha TpacCaxX C CUJIbHbBIM
OTPaXXCHUCM.

[MomaroBas mponieaypa st ONpeIeNICHNs BETUYUHBI PA3HOCA YACTOT 3aKITIOUACTCS B CICTYFOMIEM:
llazu 1—4: Ucnons3ys larn 1-4 u3 m. 6.1.2.3, onpeaenuTs:

- HMEIOTCS JIU KaKhe-ITr00 30HBI Ha Tpacce, ra€ MoryT HaG.HIOI[aTBCH 3HAYUTCIIbHBIC ITOBEPXHOCTHLIC
3CPKAJILHBIC OTPAXKCHUA, U

- TpeOyeTcs 1M TpPUMEHEHHE 4YacTOTHOIO pasHeceHHs [Uia OoprObl € 3aMUpaHUSIMH H3-32
MOBEPXHOCTHOM MHOT0JTyueBOCTH. ECiii 30HBI CO 3HAUYUTENBHBIMU MTOBEPXHOCTHBIMH 3€pPKaJIbHBIMH
OTpaXKEHUSMH OTCYTCTBYIOT, epexoaT k [lary 8.

Llaz 5: Ilns Toro ke pamamazoHa >QQexTuBHBIX 3HaueHW Lk B lllare 3 BBUUCIUTH MHHAMATHHBIN
ONTUMAJIbHBIA Pa3HOC YaCTOT OCHOBHOTO M PE3EPBHOIO KAHAIOB U3 BBIPAKEHHUS:

1 4
A = TaxI0d M, (110)
dl dZ
AL
12,74k 12,74k

TAC, KaK U paHee, /’ll n h2 YKa3bIBarOTCs B METpax, a d, dl n d2 — B KHJIOMCTpax. BreImmoaHuTh ATOT IIar JJISA
Ka)K,I[OfI BO3MO>KHO# 30HBI 3CPKAJIBHOTO OTPAKCHUS.

Illaz 6: BeraucnuTh BO3MOXKHBIE 3HAUEHHUS ONTHMAIBHOTO pa3HOCAa YacTOT OCHOBHOTO W PE3EpPBHOTO
KaHAaJIOB W3 BBIPAKECHUS:

Af =Af,,, 30, utn M, (111)

CHoBa BBITIOJIHUTE 3TOT IIIar JUIST KaXKI0M BO3MOKHOM 30HBI 3CPKAJIBHOTO OTPAXKCHUA.

Llaz 7 — mpaccwl ¢ ABHBIMU NOBEPXHOCMHBIMU 3EPKANbHbIMU ompadcenuamu: s Tpacc, B KOTOPBIX
YPOBEHb OCHOBHOI'O OTPa)KEHHOTO TIOBEPXHOCTHIO CUTHAJIA 0’KUAETCS IPUMEPHO PaBHBIM YPOBHIO MPSIMOTO
CUTHaJla TIpM HOPMAJIbHBIX YCIIOBHSX pedpakiuu (T. €. MEIUaHHOE 3HA4YeHUE k wnu k= 4/3), uneaabHbIM
pazHocoM Obul OBl MHUHUMAJIBHBIH  ONTHMAaJbHBIA pa3HOC dacToT, mnoiydeHHbli B Illare 5
(cMm. [Tpumewanue 1). To obecneynT 3aIUTy 3a CYET YACTOTHOTO Pa3HECCHUS ISl HAMOOJIBIIETo AUana3oHa
3HaueHui k. Koneuno, GakTuiecknii pa3HOC 4acTOT JOKEH OBITH KOMITPOMHCCOM MEXIY 3THM HACATbHBIM
3HAaYeHUEM H 3HaYCHUEM, KOTOPOE MOXKHO B35Th M3 UMEIOIIETOCS YaCTOTHOTO Tiana. JItoOble M3MEHEHHSI OT
3TOrO UAEAJIHHOI0 3HAYEHUS ISl IPUBENEHUS B COOTBETCTBHE C UMEIOIIUMCS YAaCTOTHBIM IJIAHOM JOJKHBI
MIPOU3BOIUTHCS B HAIPaBICHUU JOCTH)KEHUS MUHHUMAJIBLHOTO 3HAYEHMs, MOJyueHHOoro u3 ypaBHeHus (110)
npu k = co. OHAKO clelyeT MOTYePKHYTh, YTO JUIS TIONTYy4eHHs] HEKOTOPOHM 3alllUThl 38 CUET YaCTOTHOTO
pasHeceHus, He TpeOyercs, uToObl (PAaKTUYCCKHH Pa3HOC YACTOT ObLT paBEeH ONTHMAILHOMY 3HAYCHHIO.
B xagecTBe pyKOBOJACTBA JIaxkKe TSl TPACC C OTPAKCHUEM MOXKET HCIIOIB30BaTHCSA METO B II. 6.2.5.2.

Jlyis Tpacc, B KOTOPBIX HE OXKUIACTCS, YTO YPOBEHb OTPAKECHHOTO(BIX) MOBEPXHOCTHIO CHUTHANA(0OB) OyIeT
MIPUMEPHO PaBHBIM YPOBHIO MPSIMOTO CHUTHAJNIA MPH HOPMAIBHBIX YCIOBHX pedpakimu (cM. mi. 6.1.2.4 u
6.1.2.5, g TOTO 4YTOOBI OINpPENEIUTh, UMEET JIU MECTO TaKOW Ciydail), BO3MOXKEH IPYrodl MOIXoi K
MMPOSKTUPOBAHUIO B MAJOBEPOSATHBIX mpuMmepax. OH 3akiIovaeTcs B BbIOOpE OOJBIICH BEITUYMHBI
ONTUMAIBHOTO pa3Hoca B ypaBHeHUM (111) ayis MenuaHHOTO 3HAYCHUS k, €CIIM 3TO TIO3BOJISIOT YaCTOTHBIN
IUIaH U TTapaMeTphl TPAcChl (Takue, Kak HeM30eKHO OOJbINasi BEICOTA aHTCHH, /) W/WIH /iy, HaJl OTpaXKaroIien
MTOBEPXHOCTHIO), W B MPUMEHEHUN PA3HECCHHUS C MCIIOJIb30BAHUEM BCTPEYHBIX MOJIOC 4acToT. HemocraTok
WCIIONB30BaHUSl Pa3HOCA YacTOT, MPEBBIIIAIONICTO MUHUMAIBHOE ONTUMAIbHOE 3HAUCHUE 3aKII0YacTCs B
TOM, 4YTO OH He OyaeT TakuM >Xe 3(QEKTHBHBIM B OOJBIIOM auanazoHe 3((EeKTHUBHBIX 3HAYCHUH K
(cm. IIpumeuanue 2).

I[J'ISI MpoJICTOB C OAHUM HJIN 0ollee MaCCUBHBIMU PETpaHCIATOPAMHU, 3aAAOIIUMHA ABa UJIHA Ooiee OTACJIBHBIX
CCTMCHTOB, YPABHCHUC (1 10) AOJKHO MPUMCHATHCA IO OTACIBHOCTU K OTACIBHBIM CETMCHTAM, UMCHOIIUM
SIBHBIC 3CPKAJIbHBIC OTPAXCHHA, a4 BKJIAJbl OTACIBbHBIX CEIMCHTOB MOJIKHBI CKIIAABIBATHCA MJIA IMOJTYYCHUA
IIOJIHOT'O 3HA4YCHUA Aﬁnm. B npooecce CIOXCHUA HOJKHBI HWIHOPHUPOBATHCA CCEIMCHTHI 0e3 sABHOrO
3CPKAJIbHOTO OTPAKCHUA.
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Llaz 8 — mpaccel 6e3 A6HLIX NOBEPXHOCHHBIX 3EPKATIbHBIX OmMpadiceHuli: BBHITOIHUTH pacdyeThl YIIyqIIeHUs
3a CUeT pa3HEeCEHHs C WCIOJIB30BaHUEM METo/a B 1. 6.2.5.2 M OTperyImpoBaTh pa3HOC YacTOT JJISl CBEIACHUS
K MUHUMYMY cOO€B B paMKaxX OTpaHMYEHHU YaCTOTHOTO TIJIaHa.

ITPUMEYAHUE 1. — Otn Tpaccel MOMKHBI ObITh B OCHOBHOM TpaccaMH, Ha KOTOPBIX OTpa)K€HHas MOBEPXHOCTHIO
BOJIHA BO3HMKAeT HAaJ BOAON W NIPH HOPMAIBHBIX YCIOBHSX HE OJOKHPYETCS, a YroJl MEXOy NpSMOW BOJHOH U
OTpaKeHHON BOJHOW Ha O0EMX aHTEHHAX JIGKUT B MpeAesax MOJOBUHHOW IIMPHHBI TIABHOTO JIEIECTKA aHTCHHBI 110
ypoBHIo 3 nb. Tpaccel Hanm Cymied, Ais KOTOPBIX OTPaXCHHE BO3HHMKAET HA OUYEHb TIIAJKOW MOBEPXHOCTH CYIIH
(HammpuMep, paBHHHA C BJIKHOW ITOYBOH FIJIM TIOKPHITasi CHETOM), TAaKXKe MOTYT OTBEYaTh STHM TpeOoBaHUAM. B 00omnx
ClTydasix HaWMEHBIIHE ONTHUMAaJbHBIE PAa3HOCH YacTOT HAOMIOJAIOTCS HAa KOPOTKHUX Tpaccax Hpu OOJBIIOW BBICOTE
AQHTEHH HaJ| OTPaXXafoMIeH TOBEPXHOCTHIO.

[NPUMEYAHME 2. — ]It Tpacc € HECKONBKHIMH CYIICCTBEHHBIMH OTPAXCHHBIMH IIOBEPXHOCTHIO CHTHAJIAMH,
0COOEHHO TEMH, YPOBHH KOTOPBIX OPHEHTHPOBOYHO COM3MEPHMBI, OJDKEH OBITh HAWIEH ONpENeICHHBIA BHJ
KOMIIPOMHCCA MEXIY Pa3IMYHBIMU ITPOTHO3UPYEMBIMH HACATFHBIMU PA3HOCAMHU YaCTOT ¥ Pa3HOCAMH, HMEIOIIIMHUCS B
yacTOTHOM IutaHe. CHOBa IOAYEPKHUBAETCS, YTO PA3HOCH YACTOT, MEHBIINE YeM HACANBHBINA, ITO3BOJAT MOIYUIHTH
HEKOTOPYIO 3aIIUTY 3a CUET pa3HEeCEHHs.

6.2.4 Ko3ppuumeHt yjayyumieHHsi 32 CUYET IPOCTPAHCTBEHHOr0 pa3HeceHMs] B Y3KOIMOJIOCHBIX
cucTeMax

Koadduuuent ymydmieHuss 3a c4eT MPOCTPAHCTBEHHOTO PA3HECEHMS IO BEPTUKAIM ATl Y3KOIOJIOCHBIX
CUTHAJIOB Ha Tpaccax, MPOXOIAIIMX HaJ CyIeH, MOKHO OIpeesUTh 1o Ghopmyie:

I=| 1—exp (_ 0,04x SO87 f012 d0’48p61’04) 1ol4-v)no ’ (112)

rac:

V=16 -G, (113)

IpHYeM:

A: rnyOuna 3amupanus (1b) Ha He3aIIMIIEHHOI Tpacce;

po: Kod(h(UIIMEHT TOSBIEHUS Ciy4aeB MHoromydeBoctH (%), TIONydeHHBIA U3
ypasaeruii (10) wm (11);

S: pasHeceHWe 10 BEPTUKAIHU IICHTPOB MIPUEMHBIX aHTCHH (M);
f+ ugacrora (I'T);
d: npnuHa Tpacchl (KM);

G, Gy KO3 PUIHMEHTH yCUIICHUsI BYX aHTEeHH (nbn).

VYpasuenue (112) ocHOBaHO Ha MaHHBIX, B3ATHIX W3 O0aHKa MaHHBIX 3-i MccnemoBaTenbCKO KOMHUCCHH TIO
PaaMoCBsI3H, IS CIEAYIOIUX Auana3oHoB mepeMeHHBIX: 43 <d <240 kM, 2<f< 11 ITom 3<5<23 m.
EcTth ocHOBaHUWS mpeArmonarath, 4YTO 3TO YPaBHEHHE OCTAE€TCS KOPPEKTHBIM JJISI KOPOTKHX Tpacc IIMHOW
25 kM. IIpoleHT BpeMeHHW MpPEBBIICHUS, p,, MOXHO BBIUHCIUTH C MOMOIIBI0 ypaBHeHUs (7) wmm (8), B
3aBUCHMOCTH OT CHUTyanuu. YpaBHeHue (112) cmpaBemmnBo B AnanazoHe TIyOOKHX 3aMHUPaHHNA, IS
KOTOpOTO KOppekTHO ypaBHeHue (7) mn (8).

6.2.5 Meroasl pasHeceHUsI B IUPOBBIX CHCTeMAaX

PaBpa6OTaHBI MCTOJbI IPOTHO3UPOBAHUA BCPOATHOCTU cboeB u KOB(l)(l)I/IL[I/ICHTa yiIy4dylieHus B CUCTEMaxX C
OPpOCTPAaHCTBCHHBIM, YaCTOTHBIM U YIJIOBBIM PA3HCCCHUCM, a TAKIKC IJIA CUCTEM, UCTIOJIL3YIOIINX COUYCTAHUC
OPOCTPAHCTBCHHOT'O U YaCTOTHOI'O PA3HCCCHUS. ITomrarossie mnpoucaypnl OIMCaHbl HUKE.

6.2.5.1 IlporHo3upoBaHue c00eB NMPH NPOCTPAHCTBEHHOM pa3HeCeHUH

B cucremax ¢ mpocTpaHCTBEHHBIM pa3HECEHUEM A0 CHUX MOp Hanboliee IIMPOKO MCIOIb30BAINUCH CyMMAaTOPBI
MakCUMaJbHOM MoInHocTH. [lomaroBass mpouenypa, OIUChIBacéMasi HUXKE, IPHUMEHSIETCS K CHCTEMaM,
HCTIONB3YIOMIMM TakHUe CyMMarophl. JIpyrue cyMMaTophl, HCIOJNB3YIOIIUe OoJiee YCOBEPIICHCTBOBAHHBIN
IIOAXO0J, OCHOBAHHBIM HAa OLEHKE 3aBUCHMOCTH KAK MHHHMAJIBHOTO HCKAXKEHHS, TAK U MAKCUMAaJbHOU
MOIIIHOCTHU OT paAvOKaHalIa, MOTYT HECKOJIBKO YJIYUIIUTh XapaKTEPUCTUKH.

Ulae 1: PaccuurtaTh mapamMeTp MHOTOIYYEBOW aKTHBHOCTH, 1|, TI0 (hopMysie, mpuBeaeHHOM B 1. 4.1, [lar 2.
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Illaz 2: PaccuuTarh KBaJpaT HECEACKTUBHOTO KO3 PHUIIMEHTA KOPPEIAIIHH, K,q:

I.-P
k2 —1—_ns "uns (114)

ns 2

n

rae KodpQuUueHT yiydmeHus, [,;, MOXHO ONpENeNUTh C MOMOIbI0 ypaBHeHus (112) s riryOWHBI
3amupanus 4 (ab), cooTBeTcTByIOIIEH 3amacy Ha aMIUTUTyJHOe 3amupanue F (nb) (cm. 1. 2.3.6), a P,,— u3
ypaBHeHus (29).

Illaz 3: PaccunTath KBaJpaT CEIIEKTUBHOTO KOA(DHUITMCHTA KOPPEIALINY, Ki:

0,8238 IS r, <05
k2 =41-0,195 (1—p, MO0 0000 g 0,5< 7, <0,9628 (115)
1-0,3957 (1—r, )" ISt r, >0,9628,

rze K03 UIHUEHT KOPPETSIMUA OTHOCUTENBHBIX aMIUTUTY, 7, OTIPEIEIAeTCS KaK:

)2,170

J1-0.9746 (1-&2 s k2 <026

= (116)
w 5 )1,034 5
1-0,6021 (1-k2 w k2 >0.26.
Illaz 4: PaccuuTarh BEPOATHOCTh HECEICKTHBHBIX COOEB, Py, TIO hopMyJIie:
P,
P =7 (117)
ns
rae P, — BeposTHOCTh cOOEB B HE3AIIMIIICHHON CUCTEME, OTIpeieNsieMast ¢ TIOMOIIbIO ypaBHEHus (29).
Illaz 5: PaccumTarh BEpOSATHOCTH CENEKTUBHBIX cO0EB, P, 1T0 popMyIe:
P2
[ (118)
ds 23\ °
n-(1-ky)
rzae Py — BepoaTHOCTH COOEB B HE3AILMILEHHOM cucTeMe, onpeaesnsiemMas ¢ IOMOIIbI0 ypaBHeHUs (74).
Lllae 6: Paccuntath 0OIIyIO BEPOSTHOCTEH cOOEB, P, Kak:
4/3
_ 0,75 | p0,75
Pd_( Pds +Pdns ) : (119)

6.2.5.2 IlpornHo3upoBaHue c00eB NPH YACTOTHOM Pa3HeCeHUH

Jansbpii Merox mnpuMmeHnM s cucteM 1+ 1. Mcmome3yercs Ta ke mpouenypa, 4Tro WU Ui
MIPOCTPAHCTBEHHOTO pa3HeceHus, Ho Ha lllare 2 pacuer Benercs o Gopmyie:

1,19:@{%}0“0 : (120)
AN
rac:

Af: dacrorroe pasnecenue (I'Tm). Ecmu Af > 0,5 I'T', ucnonssyiite Af = 0,5;

™

gactora Hecymen (I'T);

F: 3amac Ha amrumaTyIHOE 3amupanue (1b).
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DTO ypaBHEHUE MIPUMEHSIETCS TOIBKO IS CICIYIONIUX TUANIa30HOB apaMeTPOB:
2<f<111ITn,
30<d <70 kM,
Af1f<5%.

6.2.5.3 Ilporno3upoBaHue c00€eB IIPH YIJIOBOM pPa3HeCeHHH

Hlae I: Onpenenuts CPeTHIO BEIMYUHY yTIiia MIPUX0/A, g, TIO (hopMyIIe:
He=2.89%107 G, d Ipamychl , (121)

rne G, — cpeaHee 3HaueHHe rpaaveHta pedpakuuu (N enunui/kM). Eciin cOBEpLIEHHO OTYETIMBO
IIPUCYTCTBYET CHIIBHOE OTpakK€HHE OT IIOBEPXHOCTH 3€MIIH, |l MOXHO OLEHHTh MO YINIy MpHXoJa
OTPa)XKEHHOTO Jy4a MPH CTaHAAPTHBIX YCIOBHUIX PACIPOCTPaHEHHUS.

Lllae 2: Paccuntath napaMeTp HECEJIEKTUBHOIO OcabaeHus, F:

_Jo113 sm[ 150(6/9)+30}+0,963 s g >1 (122)
q o g <1,
rae:

g =2505%0,0437%%) % 0,593(%) (123)

o: YIJIOBOC pa3sHCCCHUC IBYX AWarpaMM HAINpaBJICHHOCTH,

€: yrox mecta Oojiee BBICOKON aHTEHHBI (TIOJIOKUTEIbHAS BEIMYMHA MO OTHOIICHHUIO K
MTOBEPXHOCTH 3€MJIN);

(): mupmHa Iy4a Ha YPOBHE IIOJIOBUHHONW MOIIHOCTH JWarpaMM HaIpaBICHHOCTH
aHTEHH.

Illaz 3: PaccunTaTh mapaMeTp HECEIEKTHBHOU Koppemsiu, O:

0,=r (0,9399ue X107 )[2,4691’8787(8/9) « 3615102165l 4 60807 ¢/ B)z]]. (124)

Lllaez 4: PaccunTarh mapaMeTp MHOTOIYUYEBOW aKTUBHOCTH, 1|, IO opmyie, mpuBeaeHHoi B [llare 2 m. 4.1.

Illaz 5: PaccunTarh BEpOSTHOCTh HECEIEKTHBHBIX COOEB 10 (hopMyIIe:
P, =nQ,x1077/%¢. (125)

Illaz 6: PaccunTarh KBaJpaT CEIEKTUBHOTO KOA(DDHUIIMCHTA KOPPEIALIUY, k;, 10 popMyJIe:

2
k=1 —(0,0763 % 0,694"0 %107 j 5(0.211-0,188 11, — 0,638 2) 2. (126)
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Illaz 7: PaccunTarh BEPOATHOCTH CEJICKTUBHBIX cOOEB, Py, 10 (opMyJie:

P2

P =—— (127)
s AN
n-(1-kg)
rae Py — BeposTHOCTE cO0€B B HezamuieHHo# cucreme (cM. [lar 3 B . 5.1).
Illaz 8: Y HakoHell, pacCYUTATh OOIIYIO BEPOSTHOCTH COOEB, Py, Kak:
4/3
P, =( Py +13;j;j5j : (128)

6.2.5.4 Ilporno3upoBaHHe c00e€B B YCJOBHUSIX NPOCTPAHCTBEHHOI0 H YACTOTHOIO pa3HeCeHHS
(1Ba npueMHMKA)

Illae I: HecenextuBHBIN KO3(DQUIMEHT KOPPEIAINH, k5, OMIPEICIACTCS KaK:

kns = kns,s kns,f , (129)
rae kus M kg ; — HeceIeKTHBHbIE KOY(Q(QUIMEHTB KOPPENALMH, PACCUYUTaHHBIE JUIi HNPOCTPAHCTBEHHOTO
pasHeceHus (cM. 1. 6.2.5.1) U yacToTHOTO pa3HeceHus (cM. 1. 6.2.5.2), COOTBETCTBEHHO.

OcTanbHbBIC Iard TaKHE K€, KaK U B CjIydac NpOCTPAHCTBCHHOI'O pa3HCCCHUS.

6.2.5.5 IIporno3upoBaHue c00€B B YCJAOBHUAX NPOCTPAHCTBEHHOI0 U YACTOTHOI0 pa3HeceHuUs1 (YeThbIpe
TPHEeMHNKA)

laz I: Paccuutath N, Kak Ha [llare 2 B 1. 4.1.

Illaz 2: Paccuutath mapaMeTp pa3HECCHUS, M, CICTYIOIIUM 00pa3oM:

3
M, =N (l—k,%s,s) (l—k,%s,f ) (130)
r1€ Ky U k 5 ; PACCUNTBIBAIOTCA, KaK B I1. 6.2.5.4.

Illaz 3: PaccunTarh BEpOSATHOCTh HECEIEKTHBHBIX COOEB, Py, IO hopMyIIe:

P4
P, = (131)
m

ns

rae P, onpenensieTcs C moMoIIbio ypaBHeHHS (29).

Illaz 4: PaccunTarh KBaapaT 3KBUBAICHTHOTO HECEIIEKTUBHOTO KO (DHUITUCHTA KOPPEIAIUH, K,

k2=t (1= (1=K s ). (132)

lae 5: PaccuntaTh SKBHBAJCHTHBIM CEJICKTUBHBIA KOX(QQULIUEHT KOppensiuuu, k;, HMCHOIB3YS Ty Ke
MpoLeaypy, UYTO U Ui IpocTpaHcTBeHHOro pazHeceHus (Illar 3).
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Illaz 6: PaccunTarh BEPOATHOCTh CEJICKTUBHBIX cOOEB, Py, 10 (opMmyJie:

2
2

By
P, = —| > (133)
n(1-x)
rae Py — BeposTHOCTH COOEB B HE3AIIMIIIEHHOM CHCTeME, OTpeiesisieMasi ¢ IOMOIIbI0 ypaBHeHus (74).
Illaz 7: Paccuutatrh 0OIIyIO BEPOATHOCTEL cOOEB, P,, ¢ momolibio ypaHeHus (119).
7 IIporno3upoBaHue BepOSITHOCTH MOJHOTO ¢00sI
PaccuntaTh BEpOSTHOCTB ITOJIHOTO COOS B YCIOBHSIX SICHOTO HeOa C IOMOIIBI0 COOTHOIICHUS:
P = P+ F +Pyp
t — P+ Py €CJIM UCTIONB3YETCS pa3HECCHHUE, (134)

MOJIyYEHHOTO C MOMOIIBIO METOJI0B, ONTUCAHHBIX B 1. 2.3.6, 4.1, 5.1 u 6.2.5.

3a BEPOSTHOCTH TOJTHOTO COOs, BBI3BAHHOTO JOXKAEM, MPHUHUMAETCS OOJbIas w3 BeMW4yuH, P,,, U Pypg,
MOJIYYEHHBIX C MOMOIIBIO METOJIOB, NPEJACTaBICHHBIX B . 2.4.7 u 4.2.2.

MeTonbl POTHO3UPOBaHUSI COOEB [T HU(PPOBBIX PAAMOCUCTEM OBUTH pa3padOoTaHbl HA OCHOBE ONpEACICHUs
c6os kak 3Hauenms BER, mpeBblmaromero 3amaHHblii mopor (Hampumep, 1x 107), ¢ Tem uToGHI
YIOBJICTBOPSUTUCH TpeOoBaHMsl, n3okeHHbIe B Pexomennarmu MCO-T G.821. Coou noapasiensrores Ha Te,
KOTOpBIE CBSI3aHBI C XapaKTEPUCTHKaMH OIMOOK, W T€, YTO BIMAIOT Ha TOTOBHOCTH (cM. Pexomenmanuu
MCD3-R F.594, MC3-R F.634, MCO-R F.695, MC3-R F.696, MCDO-R F.697, MC3-R F.1092, MC32-R
F.1189 u MCD3-R F.557). COou B ycinoBUsIX SICHOTO HeOa MPEUMYIIIECTBEHHO OTHOCSTCS K TEM, YTO BIHUSIOT
HA XapaKTEPUCTHKH CHCTEMBI, a COOM M3-3a OCAIKOB — K TEM, YTO OKa3bIBalOT BIMSHUE HAa TOTOBHOCTH
cucteMbl. OHAKO CYIIECTBYET BEPOSTHOCTh, YTO HA TOTOBHOCTh MOTYT OKa3aTh BO3/ICHCTBHE SIBJICHUS,
XapakTepHbIe ISl SICHOTO HeDa, a Ha XapaKTePUCTHKH CUCTEMBI — OCA/IKH.

8 AcneKTbl pacnpocTpaHcHus pauOBOJIH IIPU BBCACHUU CUCTEMBbI B IKCILJIyaTalluI0

IIpu mnpoBeneHMM WCHBITAHUNW B TPOLECCE BBOJA CHUCTEMBl B OKCILUTyaTallMl0 B COOTBETCTBUU C
Pexomenmanmeit MCO-R F.1330 xenatenpHO m30eratb BpeMeHH T'Ola M BPEMEHU CYTOK, KOTJia HauOoee
BEpPOSITHO BOSHUKHOBEHUE MHOTOJIYYEBOTO PACIIPOCTPaHEHUS PaTuOBOIIH.

HccnenoBanusi, mpoBeICHHBIE B BOCTOUHOEBPONIEUCKUX CTPaHAX C YMEPEHHBIM KIMMATOM, TTOKA3bIBAIOT, YTO
SIBJICHUSI MHOT'OJTYYEBOTO PACHPOCTPAHECHUS ¢ HAUOOJNBIICH BEPOSTHOCTHIO BO3HUKAIOT 3UMOM M B TCUCHUE
JIBYX TPEIBIIYIINX MecsieB. UTo KacaeTcsl UCIBITAaHUM, KOTOPBIC MOJKHBI IPOBOAUTHCS JIETOM, NEPHO] B
TEUYCHHUE JHsI, KOT/Ia TaKue SBJICHHUS HaOIIOIAINCh Peke Beero, mpuxoamics Ha 10 gac. 00 muH. — 14 gac. 00
MHH. MECTHOTO BPEMEHH.

UccnenoBanusi, MpoBeICHHbIE B 3alaJHOECBPOIECHCKUX CTpaHax € MPUMOPCKUM KIMMAaTOM Ha IIHPOTE
60° c. 1., TOKa3bIBAIOT, YTO SBJICHUS MHOTOJyYEBOT'O PACHPOCTPAHEHHS PEKE BCETO BOSHHUKAIOT B MEPHO]
13 gac. 00 muH. — 20 yac. 00 MUH. MECTHOTO BPEMEHH HE3aBUCHMO OT BPEMEHH roja. 3UMHUI meproa ObLI
MeHee BCEero MOIBEP)KEH 3aMUpPaHUSIM, BBI3BAHHBIM MHOTOJYYEBBIM PAaclpPOCTPaHEHHEM; 32 STHM MEPHOJ
CIIEIYIOT OCEHb U BECHA.
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Jlonosnenue 1
K [Ipuioxkenuro 1

MeToa onpeaeeHUs TreOKIMMATHYECKOro kodgguuuenta K
10 JAHHBIM M3MEPEeHU 3aMUPAHUH HA TPpaccax, MPOXOAALIUX HA/l CylIel

Ulae 1: TlomyuuTh pacrpeefieHne 3aMUpaHuii 0 oruodaronIeld Uil HauXyIIIero KaJleHIapHOTO Mecsa Jist
KaXJOT0 roja O3KCIUIyaTallud, MCIONb3ys B KadecTBE 3TaloOHA JOJIIOCPOYHOE MEIUAHHOE 3HAuUCHHUE.
YcpeaHUTh 3TH JaHHBIC IS TTOJyYSHHsT HHTETPATbHOW (QYHKIMH pacTpele/IeHUs 3aMUPaHUi 1J1s1 CPEIHETO
HaWXYJIIEr0 MECsIa 1 MOCTPOUTh TPauK 3TOTO pacipeeNieHns B MOMyJIorapupMUIECKAX KOOPINHATAX.

Ulae 2: Ha rpaduke HalWTH TIyOMHY 3aMupaHusi A;, BbIIIE KOTOPOTO HHTErpalbHas (YHKIUS
pacrpeneneHuss CTaHOBUTCS TMPHUOIM3UTENHHO JUHEHHOH, M OINpPeJeTUTh COOTBETCTBYIOIIMH IPOIEHT
BpeMEHH p;. DTa JMHEHHAas YacTh MpEACTaBiIsieT co0OW XBOCT pacmpeAesCHUs Ui 3aMUpaHHid OOJBIIOHN
rITyOUHBI, HAKIIOH KOTOPOTO MOXKET MEHSThCS MmpuMepHo Ha 3 winu 4 nb/mexamy OTHOCHTENIBHO CPEIHETro
"paneeBckoro” 3HaUeHUs HakJIoHa, paBHOrO 10 nb/mexamy, mpuueM BelWYHMHA 3TOTO U3MEHEHUS 3aBUCHT OT
qucIia JeT cOopa JaHHBIX, 10 KOTOPBIM MOJTy4eHO YCPETHEHHOE paclpeeeHueE.

Ilaz 3: BBIYMCIUTH HAKJIOH TPACCHI | €, |, MONB3YysCh ypaBHEHUEM (6).

Illaz 4: B ypaBuenune (7) wiu (8), B 3aBUCHMOCTH OT CHTYaIllH, IIOJICTABUTH KOOPAMHATH (p14;) "miepBoi
TOUKH XBOCTa", a TaKxKe 3HaYeHHUs d, f, | €,| ¥ BEIYUCIUTH reoknuMaTudeckuii koaddurment K.

Hlae 5: Ecnu uMmeroTcsi JaHHBIE Ui HECKOJBKHX TPacc B PErHOHE C MOXOXKHM KIMMAaTOM M pesibeoM
MECTHOCTH WIM JaHHbIE AJISI OJHOW TpacChl Ha HECKOJIBKHX YacTOTax M T.A., TO CIEAyeT ONpPEACIHUTh
CpeAHUH reoKIMMaTHYECKUH K03()(QUIIMEHT MOCPEICTBOM yCpeAHEHH 3HaueHui log K.
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