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Ipenncnosue

Pomp CexTopa pagmoCBs3W 3aKIIOYAaeTCs B OOCCIIEYEHHMH PANHMOHAIBHOTO, CIIPABEIUITHBOTO, A(PQEKTHBHOTO U
9KOHOMHYHOTO HCIOJIb30BaHUS PaAMOYacTOTHOIO CIEKTpa BCEMH CIy)KOaMH paJuOCBs3H, BKIIOYas CIyTHUKOBBIC
CIIy)KOBI, W TPOBEACHHM B HEOIPAHHMYCHHOM YACTOTHOM JAWANa3oHe HCCICIOBaHUA, Ha OCHOBaHHU KOTOPBIX
HnpUHUMAroTCs PexomeHnanuu.

BcemupHBIe 1 perHoOHATBHBIE KOHPEPEHIINMH PaIUOCBSI3U U accaMOIIen paJfoCBsI3H P MOJIEPIKKE HCCIIEI0BATENBCKIX
KOMMCCHH BBIIOJIHSIOT PErjaMeHTapHyI0 U NonMuTHYecKyro GyHkuu CekTopa paanocBs3y.

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

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

Cepun Pexomenpanmii MCI-R

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

Cepus HaszBanue

BO CnyTHHKOBOE paJMOBELIAHUC
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PEKOMEH/JIALIUSI MCD-R P.834-8

Bausinue TponocgepHoii peppakuuu Ha pacnpocTPaHeHHe PagHOBOJIH
(Bommpoc MCD-R 201/3)
(1992-1994-1997-1999-2003-2005-2007-2015-2016)

Cdepa npumenenust

B Pexomenpamuun MCDO-R P.834 mpenocraBiieHbl METOZBI pacyeTa KpyMHOMACIITAOHBIX pedpaKIIMOHHBIX
SIBIICHUH B aTMocdepe, BKIIOYas OTKIOHEHWE JTy4a, BOJHOBOJHBIC CIIOW, SKBUBAICHTHBIA pajnyc 3eMIIH,
BUJUMBI Yrojl MeCTa W YIJIbI HAalpaBIICHUS MaKCUMyMa H3JIy4YeHHs Ha TpaccaX 3eMJIsS-KOCMOC H
3¢ (HeKTUBHYIO IITHMHY paguoTPacChl.

KuroueBble ci1oBa

VYBenuueHue JUIMHBI Tpacchl B Tpomnocdepe, iauHuS CBs3u 3emiisi-kocmoc, 'HCC, 4uciieHHBIH MPOTrHO3
MOT0/1bI, IU(POBBIC KapThI

Accambnes paguocssizu MCO,

yuumeoledas,

a) YTO U1 HAAJICKaUIETO IUIAHUPOBAHUSA HA3€MHBIX JUHUN CBSI3M U JIMHUK CBS3U 3EMIISI-KOCMOC
HCO6XOI[I/IMI)I COOTBCTCTBYIOIHME NPOUCAYPHI paCY€TOB AJId OLICHKH BJIMAHUA pe(bpaKuHH Ha paJuOCUTHAJIbI;

b) 4TO0 OBUTH pa3pa0oTaHbl TMPOLEAYPHI, TO3BOJSIOIIUE KOJIUYCCTBCHHO OICHUTh HEKOTOPHIE
pedpakionHbie dGGEKTh MPH PACIPOCTPAHSHUH PATVMOCUTHATIOB MO0 HA3EMHBIM JIMHUSM CBS3U M JTUHHAM
CBsI3M 3eMJISI-KOCMOC,

pekomeHoyem,

4TOOBI TIPU pacyueTe BIUSHHUS KPYITHOMACIITAOHBIX pepaKkIMOHHBIX SIBICHHN 0053aTeIFHO UCTIONB30BAIACH
nHpopmanus, npencrasieHnas B [punoxenun 1.

IIpunoxenne 1

1 OTkJI0HEeHHe JTy4a

Paauoinyu, mpoxozst yepe3 HIKHUIA (HEMOHM3MPOBAHHEIN) cJI0M arMocdepbl, MmpereprieBacT OTKIOHEHHE,
BBI3BAaHHOE HAJIMYKEM IpajieHTa nHIeKca pe@pakiun. [IocKkoIbKy BeMYrHa HHAEKCa pepakIlui MEHIETCS
[JIaBHBIM 00pa3oM IO BBICOTE, TO, KaK MPAaBHUIIO, PACCMATPHUBAIOT TOJBKO €ro BEPTHKAJIBHBIN I'PaIUEHT.
[ToaToMy KpHBH3HA JTyya B TOUKE MPOUCXOIUT B BEPTHUKAIBHOM IMIIOCKOCTH U BBIPAXKAETCSl YPaBHEHUEM:

1_ _cosg dn 1)
o} n dh

rae:
p: paauyc KpUBHM3HBI TPAEKTOPUH JIyYa;

N: uHIEKC pedpakuuu B atMochepe;

*

B 2017 rony 3-s HMccnemoBarenbckasi KOMHCCHSI TI0 PaJUOCBSI3U BHECHA IMOMPABKH PEIAKIIMOHHOTO XapakTepa
B HacTosIyro PekomeHnamnmro B cootBeTcTBUH ¢ Pesomomueir MC3-R 1.
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dn/dh: BepTuKaNbHBINA PagHeHT HHAEKCA pedPAKIIIH;
h: BbIcOTa TOYKH HaJ MOBEPXHOCTHIO 3EMIIH;

(. yroa TPaeKTOPHUHM Jiyda  OTHOCHTEIBHO  TOPU3OHTAILHOW  IJIOCKOCTH B
paccMmaTpuBaeMoOi TOUKE.

Taxkas KpUBHU3HA JIyda ONIPEACIIACTCA KaK ITOJIOKUTEIIbHAA, €CJIN OTKIIOHECHHUE JTyda HAIIPaBJICHO K IOBEPXHOCTU
3emin. DTO SBIICHUC (I)aKTI/I‘IeCKI/I HE 3aBUCHUT OT YacCTOThI, €CJIM Ha pAaCCTOAHUH, paBHOM JIMHC BOJIHBI,
rpaucCHT UHACKCA peq)paKuHH MCHACTCA HC3HAYHUTCIIBHO.

2 IJKBHBAJICHTHBIH paaunyc 3emJin

Ecmu Tpacca siBisieTcst oYTH TOPU30OHTALHOM, BENMYHHA (¢ 0JIM3Ka K Hy0. OZIHAKO TakK Kak N 04eHb OJIM30K
K euHMIe, ypaBHeHHE (1) ynpoIaeTcs CleAyOnM 00pa3oMm:

1 dn
-2 )
p dh
[TosTOMy OYEBHIHO, YTO €CIAM BEPTHKAJIbHBI TPAIMEHT SBJSETCS IOCTOSHHBIM, TO TPAaCKTOPHH
MPEJICTABIISIFOT OO0 Iyru KpyTa.

Ecnu BbICOTHBIHM TpoduiIs H3MEHEeHUs pePaKLUH JTMHEEH, T. €. TPAAUEHT pedpaKuu OCTAETCs TOCTOSHHBIM
BJOJIb TPAEKTOPHH JIy4a, BO3MOKHO IpeoOpazoBaHue, KOTOPOE MO3BOJISIET PaCCMaTpUBaTh PaclpOCTPaHEHUE
Kak [psAMOIuHEHHoe. OTo mpeoOpa3oBaHUE IIPEAIoaraeT, 4TO pacHpOCTpaHEHHE MPOUCXOJUT HaJ
THIIOTETHYECKO# 3eMiteil ¢ SKBUBAJICHTHBIM pagnycoMm R, = ka mpwu:

r.rae 1 )
ka a dh R,

rae a — ¢axktuueckuii paauyc 3emin, a K — xosdduient skBuBasieHTHOrO paauyca 3emin (K-akrop).
B pe3ynprare Takoro reoMeTpHYECKOro HpeoOpa3oBaHUs TPACKTOPHU JIyded CTAaHOBATCS IJMHEHHBIMHU
HE3aBHUCHMO OT YIJIa MECTa.

Crporo TOBOps, TpagueHT pedpakiuu OCTaeTCs TMOCTOSHHBIM, TOJBKO €CIH Tpacca TOPU3OHTAaIbHA.
Ha npaktuke s Beicor menee 1000 M SKCIOHEHIMAIBHYIO MOJIENh YCPEIHEHHOTO MPOQIIIsS HHIEKCa
pedpakiuu  (cMm. Pexomenmaiuio MCD-R P.453) mMoxHO 3ameHuTh JHHEHHOW. COOTBETCTBYIOIIMIA
k-caxrop k = 4/3.

3 MoaudpuuupoBanHblii HHAEKC pedpakuum

Jisi  HEKOTOpbIX NPUMEHEHHWH, HampuMep TMpH [OCTPOCHWH TPACKTOPUHM JIy4a, HCIIOJIb3yeTCs
MOJUGPHUIMPOBAHHBIH HHACKC pedpakiuu Win MOLyJIb pedpakilui, KOTOPBIH onpeaeieH B PekomeHaanmu
MCD3-R P.310. Moayins pedpakuuu, M, onpezaensiercsi ypaBHEHUEM:

M:N+D, 4)
a

rje h— BrIcoTa paccMaTpruBaeMOi TOUKH B METPaX, a 8 — Pajanyc 3eMJTH, BRIPAKESHHBIH B THICSYaX KUJIOMETPOB.
C momomipio 3TOro mpeodpa3oBaHusi PaCHPOCTPAHEHUE MOXKHO CBECTH K PACIpPOCTPAHEHUIO HaJI IUIOCKOM
3emiieii B aTMocdepe, MpeToMIISIoNIas ClIoCOOHOCTh KOTOPOH paBHa MOIyIIt0 pedpariuu M.

4 BH}]HMBIﬁ YroJa HanmpaBJC€HUA MAKCUMYMa M3JYUYCHHS HAa HAKJIOHHBIX Tpaccax

4.1 BBenenne

[Ipu uccren0BaHNM BOMIPOCOB, CBA3aHHBIX C COBMECTHBIM UCIIOJIB30BaHUEM YaCTOT, HEOOXOIUMO OIPE/IENATh
BHJIUMBIH yTOJI MECTa KOCMHYECKOW CTAaHIIMA C y4eToM atMocdepHor pedpakumu. Hrxe mpuBoauTcs
COOTBETCTBYIOIIUNA METOJI pacuera.
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4.2 BuauMocTh KOCMHYECKOH CTaHIIHU

Kak ommcano Beime B 1. 1, paguonyd, M3ITydaeMBId CTaHIMEW, HAXOMSIIEHCS Ha TMOBEPXHOCTH 3eMIIH
(na BeicoTe h (kM) 1 Meromei yroan mecra 6 (rpamycoB)), OyneT mox BIusHUEM aTMochepHol pedpakuuu
nsrubatbes B cTopoHy 3emiu. [lompaBka Ha pedpakuuio, T (B Tpagycax), BBIYHCISIETCS C IMOMOIIBIO
CIIeTyIOIIEro HHTerpasa:

_ [
" Ih n(x) - tang dx. ©)

1€ (¢ OIpeaeIsI€TCA B IIOJIAPHBIX KOOPpAMHATaX Ha OCHOBE 3aKOHA CHGHHI/cha CJICOYOIIUM o6pa30M:

CosQ =

(r +x)- n(x) (6)
¢= (r+h)-n(h)-cos® @)

r: pamuyc 3emmu (6370 xm);
X!  BBICOTA (KM).

[TockosibKy OTKJIOHEHHE Jyda B 3HAYUTEIBHOW CTEICHH OIPENCISICTCS HIKHEH YacThio aTMOC(eEpbl, IS
00bI9HOM aTMochepsl HHIEKC pedpakiliy Ha BEICOTE X MOKHO OMPEIENUTh 110 hopMyJie:

n(x) = 1+ a-exp(-bx) ()

rue:
a=0,000315;
b =0,1361.

OTa MoJieJIb OCHOBAaHA Ha HCIOJIb30BAHUH KCIIOHEHIINATIBHON MOIeNIn aTMOC(EPHI AJIsl pacIpOCTPaHEHUSI 110
Ha3eMHBIM TpaccaM, KoTopas mpuBeneHa B Pexomenmanmu MCD-R P.453. Kpome Toro, n' (X) siBisiercs
npou3BoIHO# 0T N(X), T. €. N' (X) = —ab exp (-bx).

3uauenus T (h, 6) (B rpasycax) pacCUMTHIBAKCH VIS YCIOBHI ATANTOHHOM aTMOC(epBI, TPU TOM 0Ka3aoch,
4TO cienyromas YncioBas popMmyna odecrieuBaeT XOpOUIyIO arpOKCHMAITUIO:

t(h,0) = 1/[1,314 + 0,6437 0 + 0,02869 62 + h (0,2305 + 0,09428 6 + 0,01096 02) + 0,008583 h2].  (9)

[IpuBesneHHass Bbimie (opMmyna Oblia MoidydeHa B KadecTBe ammpokcumarmu st 0 <h<3km u
On<0<10° rme 6y, — yroa, mox KOTOPHIM pAagHOIyd MEPECcCeKaeTcsi C 3€MHOH IOBEPXHOCTBHIO

n KOTOpLIﬁ OIPEACIACTCA KaK:
r n(0
6, = —arccos [ . ﬁj

r + h n(h)

(10)
WJIH, TTPUOTM3UTETIHHO, 9m=—0,875\/ﬁ (rpamycer).

VYpaBHenue (9) gaeT TakxKe BIOJIHE IPUEMIIEMYIO alpoKCUMaluio B quanazone 10° < 6 < 90°.

[lycTh yron Mecta KOCMUYECKON CTAaHIIMK B YCJIIOBUAX PACIPOCTPaHEHH B CBOOOJIHOM IPOCTPAHCTBE OyaeT
paBeH Oy (rpagychl), a MHHUMAJIBHBIH yrojll MecTa OT CTaHIIMA HAa TOBEPXHOCTH 3EMIIH, IJISI KOTOPOIO
panuoyd He TepeceKaeTcs ¢ 3eMHOU MOBEPXHOCTHIO, — Opy. [TonpaBka Ha pedpaxiiuio, cooTBETCTBYOMAs O,
oynet pasna 1 (h, 0). CnemoBarensHO, KOCMHIUYECKas CTaHIMs OyAeT BUAMMA JIMIIL B TOM CIIydae, €Clid
BBITIOJTHSETCS HEPABEHCTBO:

Om—t(h, 6) <6 (1)
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4.3 OnpeneneHne BUIUMOrO yrija MecTa

Ecmu HepaBencTtBo B ypaBHeHuu (11) BbImomHseTcs, TO BUAMMBIA Yroi Mecta, 0 (rpamychbl), MOXHO
OTIPENENIUTh C Y4eTOM aTMOc(epHOi pedpakiny, pernB ciaeaytouiee ypaBHeHHE:

0 - 'c(h, 6) = 0Op. (12)
Pemenue ypaBHenus (12) umeer B
0 = 09 + t5(h, 69), (13)
rae 3HadeHus Ts (N, Oo) uaenTryHb! 3HaueHusM T (N, 0), HO BBIpaXkeHBI B BUE (GYHKIMH Oo.

®ynkuust ts (h, 6o) (Tpasychl) XOpOIIO aNnMPOKCUMHUPYETCSI CIICAYIOLIeH YUCIOBON (opMyIIoii:

. (h, 0o) = 1/[1.728 + 0.5411 0 + 0.03723 6¢> + h (0.1815 + 0.06272 0o
+ 0.01380 66?) + h?(0.01727 + 0.008288 0o)] (14)

3HaueHue 0, paccurTaHHOE C TOMOIIBI0 YpaBHeHHS (13), 1 OyneT BUANMBIM YTIIOM MECTA.

4.4 OCHOBHBIE YTANBI BLIYUCICHUT

Oman 1: YTom MecTa KOCMHYECKON CTaHIMKM B YCJIOBHSX PACIpOCTPAHEHUs] B CBOOOIHOM IMPOCTPAHCTBE
00o03Hauaercs Kak 0.

Oman 2. C nomommpio ypaBHerndd (9) u (10) mpoBeputs, BhIMOMHsETCS nu ypaBHeHHe (11). Ecim oo
HEC BBINIOJIHACTCA, TO CIYTHUK HCBUANUM, U, CJICIOBATCIbBHO, ,HaJIBHCﬁHIHe BBIYUCJICHHA HE Tpe6y}0Tc;1.

Oman 3: Ecnin 0TBET Ha dTare 2 MoJOKHUTENbHEIHN, TO ¢ ToMoInbto ypaBHeHUH (13) u (14) paccuntsiBaetcs 0.

4.5 Pe3yabTaThl H3MepeHUsI BUAUMOIO YIJIa HANPABJIEHHS] MAKCUMYMa M3J1y4eHMsl

B tabnuue 1 nmpencrasieHs! cpeqHNe 3HAUEHHS YIIIOBOW AEBHALIMM IIPU PACHPOCTPAHECHUN PAIHOBOJIH Yepe3
atMocdepy B 1eloM. B Heill cyMMHpOBaHBI SKCIEPUMEHTAIbHBIC JAHHBIC, IOJYYEHHBIE C TOMOIIBIO
PaAMOIOKAIIMOHHBIX METOJIOB, U M3MEpPEHHs, B KOTOPBIX HCIOIb30BAIUCH PATUOMETP U PAAHOTENECKOII.
Bokpyr sroro Buaumoro yria mecra OynyT MMETb MeCTO (IyKTyallud H3-3a JIOKaJIbHBIX HM3MEHEHUH
CTPYKTYpBI HHJIEKCA pePPaKIHH.

TABJIMLIA 1

BeauuuHbI yIJI0BO# 1eBUALIMU NIPU PACIPOCTPAHEHHH PAIMOBOJIH Yepe3 aTMochepy B 1ea0M

Cpenussi o0uias yriopas aesuanus, AQ
(rpaaycsel)
Yroa mecra, 0
(rpaaycsl) IousipHbIi YmepenHsblii YmepeHHblit Tponnueckui
KOHTUHEHTAJIbHBIH | KOHTHHEHTAJIbHbIN MOPCKOI MOPCKOii
BO31YyX BO31YyX BO31YyX BO3YyX

1 0,45 - - 0,65

2 0,32 0,36 0,38 0,47

4 0,21 0,25 0,26 0,27
10 0,10 0,11 0,12 0,14
20 0,05 0,06

30 0,03 0,04

Konebanus Benmmanasr AB 0TO THS KO AHIO (TONBKO A7 cToNONO0B 1 u 4)
1 0,1 CpelHEKBaIpaTUUHOE 3HAUCHUE
10 0,007 cpemHekBagpaTUYHOE 3HAYCHUE
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5 DoKyCHPOBKA M pac(poKyCHPOBKA BOJTHBI IPH PACHPOCTPAHEHHUH Yepe3 aTMocepy

V3meneHnst ypoBHS CHUTHaJIa MOTYT OBITh CJIEACTBHEM PACIINPEHHS WM CY)KEHHS JIyda aHTCHHBI, KOTOpHIE
BBI3BIBAIOTCSI M3MEHEHHEM aTMOoc(epHOil pedpakiny B 3aBUCUMOCTH OT yriia Mecra. /laHHOe SBICHHE HE
JOJDKHO OBITh CYIIECTBEHHBIM IPH YTIIaX MecTa 0ompImx 3°.

YpaBHEHUE HUKE MOXKET OBITh HCIIONB30BAHO C IENBI0 pacyeTa MOTeph CUTHAIA, BBI3BAHHBIX d(QekTamu
pedpakiyu, 71 BOJHBI, TPOXOASIICH uepe3 atMochepy B 1eI0M:

b=+10log(B),
rae:
B 0,5411+0,07448), +h(0,06272+0,02760, )+ h?0,08288
b728+ 0,541, +0 0372330 + h(O 1815+0,06272, +0,01389; )+ h (0 01727+0 00828830)]2
Oo:  yroJ mMecra JIMHUM, COCAVHSIONICH MMEPEIAIONINiA U MIPUEMHBIA MYHKTHI, B IPaaycax

(60< 10°);
BBICOTA CAMOI HU3KO# TOYKU Haja ypoBHEeM Mopsi, B kM (h < 3 km);
M3MEHEHHE YPOBHS CHUTHANa JUIs BOJHBI, HPOXOASLIeH uepe3 armocdepy, IO
CPaBHEHHMIO C YCIIOBHAMHU CBOOOAHOrO MPOCTPAHCTBA, B IeLH0eax;
3Hak b B ypaBHenuwm Oymer otpunarteabHbiM ("—'") IS UCTOYHHKA IEpelavu,
PacToJIOKEHHOTO BOJU3W TOBEPXHOCTH 3eMJIM, W TMONOXHUTEeTbHBIM ("+") mms
WCTOYHUKA, PACTIONIOKECHHOTO 32 MpeJielaMi aTMOC(EpHI.

6 YBeanveHue AIUHBI PATHOTPACCHI U ee H3MEHEHHs

ITockonbky nHAEKC TpomochepHoi pedpakuun OOonblIe SAMHNALBI U U3MEHACTCS B 3aBUCUMOCTH OT BBICOTHI,
MPOTSHKEHHOCTh PAJUOTPACCHl MPH PAaCIpPOCTPAHEHHH BOJIH MEXIY MOBEPXHOCTBIO 3€MIM W CITyTHHKOM
MIPEBBIIIAET TE€OMETPUYECKYIO0 JUIMHY Tpacchl. DTy pasHUIy B JJIMHE MOXKHO ONPEAETUTh C IOMOIUIBIO
CJIEYIOIIETO UHTErpaa:

B
Aszm—Dd& (15)

rae:
S: paccTOosHHUE BIOJIb TPACCHI;
n: wuHAEKC pedpakiuy,
AuB: KOHIIBI TPACCHI.

VYpaBuenue (15) MOXKHO HCHOIB30BATH JIMIIb B TOM ClIy4yae, KOT/1a H3BECTHBI N3MEHEHHS MHIEKCa pedpakiunu
N BIOJIb TPACCHI.

Ecnu temnepatypa, T, armochepHoe naBieHue, P, 1 OTHOCHTENIbHAS BIAXKHOCTh, H, Ha ypOBHE MOBEPXHOCTH
3eMIIi U3BECTHBI, TO YBEIHUYCHUE IIMHBI TPACChl AL MOXHO BBIYUCIUTH C MOMOIIBIO TTOTYIMIHUPUIECKOTO
METO/1a, 0 KOTOPOM PEeub MOMIET HIKE M KOTOPBIH ObLI BHIBEJCH C MCIIOJIb30BAHUEM MPODHIICH, OTyYSHHBIX
C TIOMOIIBIO PAJMO30HIMPOBAHUS aTMOC(Ephl, HA OCHOBE JaHHBIX, COOpaHHBIX Ha 500 METEOpOIIOTHIECKIX
CTAHUUAX B TEUEHHE OJHOTOAMYHOM KammaHuu 1979 roga. B ocHOBe 3TOro meroja JEXKHUT CIEIyIOLIEe
ypaBHEHUE IS ONPE/IeIICHUS YBEIMUEHUS JUTHHBI Tpacchl AL:

AL= Aly 5
sin @g (L1+k cot” +¢q)

T+ 800, ALy )
, (16)
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rue:
(@p: YroJ MecTa B TOYKE HAOIIOJICHUS,
ALy :  yBemWYeHHUE JITUHBI TPACCHI IO BEPTHKAIIH;
kud (p0, ALy) : mompaBouHble  KOIDPHUIMEHTHI, MNPH  BBIYKCICHHH  KOTOPBIX  HCIOJB3YETCs

OKCIIOHCHIIMAJIbHas MOJACIb aTMOC(prI)I.

M3meHeHus yria MecTa Ha Tpacce yYHTBIBAIOTCS ¢ MOMOIIbio kodddurmenta K. Ysnen & (po, ALY) oTpakaer
BIMsIHUE pedpakimu (Tpacca He ABISETCS MPSIMOM JIMHKEH). DTOT 4ieH BCera OueHb Mall o BeJTUUMHE, 3a
UCKJIFOUCHHEM TeX CITydaeB, KOT/Ia YroJl MecTa O4eHb Mall, a IOTOMY UM MOKHO NpeHeOpeyb B BEIUNCIICHHSX;
3TO MPUBOJUT K MOTPEIIHOCTH BCETo JUIIb 3,5 cM Juid yria ¢o nopsaka 10° u 0,1 MM 1u1g yria @o nopsiaka
45°. Kpome TOr0O, MOXXHO 3aMETHUTh, YTO NMPH OYeHb HU3KUX YTIaX MecTa, KOT/Aa HeJb3s MPeHeOpedh YWICHOM
O, IOMyIEHNE OTHOCUTEIBHO IVIOCKON CTPaTH(UIIMPOBAHHOMN aTMOC(EpHI, JIe)Kalllee B OCHOBE BCEX METOIOB
pacueTa yBeIMUYECHHUS AJIMHBI TPACCHI, Oojiee He AeHCTBUTEIBHO.

YBenuueHue JUIMHbI TPacchl M0 BEpTUKAIH (M) OIMHICHIBAETCS YpaBHEHUEM:
ALy = 0,00227 P + f(T) H. @17
B niepBoM unene mpasoii gactu ypasHenus (17) P — atmocdeproe nasienne (rlla) B Touke HaOMIOqCHIS.

Bo BTOpOM uiieHe, KOTOPBIi MOTyueH SMIUPUUECKUM ITyTeM, H — oTHOocuTenpHas BIaxkHOCTH (%); GyHKIU
temmnepatypsl f (T ) 3aBUCHT OT reorpaueckoro MECTOIOIIOKECHUSI U UMEET CIICAYFOIIMA BHI:

f(T) = a10", (18)
riae:
T Beipaxkena B °C ;
a BBIpaKeHa B M/% OTHOCUTEIILHOM BIXKHOCTH;
b Beipaxena B °C L.

HapaMeTpLI au b B 3aBucHMOCTH OT reorpacpﬂqecxoro MCCTOIIOJIOXKCHUSA IPUBEICHBI B Ta6J'II/ILIe 2.

TABJINLA 2
M a b
€CTOI0JI0KEeH e (M/%) (°c
[Tpubpexubie paitoHbl (OCTPOBA UM IYHKTHI, y/aJeHHbIE 55x 104 2,91 x 102
MeHee 9eM Ha 10 kM ot OGepera Mopst)
HenpubpesxHble 3KBaTOpUaNbHBIC PAHOHEI 6,5 x 1074 2,73 x 102
Bce npoune paiioHb 7.3x104 2,35 x 102

ITpu BEIYMCIIEHHH TONIPABOYHOTO Koddhurmenta K, Bxoasiero B ypasuenue (16), 1emaeTcst mpearnoioKeHne
00 9KCITOHEHIMATBHOM 3aKOHE U3MEHEHUs aTMochepHoi pedpakiimi N B 3aBUCHMOCTH OT BBICOTHI h:

N(h) = Nsexp (=h/ho), (19)

rne Ns — cpemHee 3HaueHue pedpakiuu y moBepxHocTH 3emun (cM. Pexomenmanuio MCO-R P.453),
a hg onpeesstercst Kak:

h, =10° AN—LV (20)

Torma K BEIYUCISETCS C TOMOIIBIO CIETYIOMIETO BRIPAKEHMS:

n,r,
S TSR IR &Y
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rae Ng u N (hg) — 3HaYeHns HIEKCa pedpakiuy BOIU3H IOBEPXHOCTH 3eMJIH M Ha BBICOTE Ny (omperernsembie
u3 ypaBHenus (20)), COOTBETCTBEHHO, a I's ¥ I' (Ng) — COOTBETCTBYIOIIME PACCTOSHHUS 10 LICHTpa 3eMIIH.

Jlnst Tpacce 3eMIIsi-KOCMOC € yIilaMu MecTa  yBenuveHHe JIHHBI Tpacchl B Tporochepe AL(0) (M) moxHO
MPE/ICTABUTH B BHEC CyMMBI "'THApOcTaTHUecKO#" 1 "Biaxknoi" cocranistomux ALn(0) u ALw(0).

VBeauYeHUE JUIMHBI TPAcChl BIOJIb BEPTHKAIbHOW Tpacchl, ALy 1 ALwy, MOXXHO CIIPOCHUPOBATH HA Yrod
Mmecta 0 6onee 3°, UCTIONB3YsI ABE OTCNbHBIC (DYHKIMU YHCICHHOTO KapTHPOBAHUS ISl THAPOCTATUYCCKOM 1
BJIQ)KHOM COCTaBIISIOIINX, MH(0) 1 mw(0):

AL(0)=AL,, (0)}+AL, (0)=AL,,, -m,, (6)+ AL, -m, () ™ (22)
I'uapocTaTHYecKyl0 BEPTHKAIBHYIO COCTABISIONIYI0 HA TOBEPXHOCTH 3eMiH, Alpys, MOXHO IONYYHTb,
HCTIONB3YS cIeytolee ypaBHEHUE:
&R
Alps=10"0"0 pe  u (22a)
ms

BrnaxxHyto BepTHKaNbHYIO COCTaBISIOUIYI0 Ha MOBEpXHOCTH 3emiin, Alwws, MOKHO MOJYYHTh, UCIONB3YS
CIIEAYIOIIEE YPABHEHUE:!

Alyyg =108 Ry ka &

(22b)
Oms (A+1) Tips

rac:

Ps, €0 oOllee NMaBIEHUE BO3MyXa W YACTHYHOE JABICHUE BOJSHOIO Mapa y MOBEPXHOCTH
3emmu (t11a);

Ths:  CpemHss TeMIepaTypa cToJi0a BOASHOTO Mapa Hall moBepxHOCThO (K);
A1 KO3 UIMEHT yMEHbIICHHS AaBJICHUS T1apa;
R4g:  R/Md=287,0 (Ix/kr K);
R:  momnspHas nocrostuHas raza = 8,314 ([x/mon K);
My:  MomsipHas Macca cyxoro Bosayxa = 28,9644 (r/mon);
ky= 77,604 (K/rIla);

ky= 373900 (K*/rlTa);

Oms=  gm(hs)

gm(h) = 9,784 - (1 -0,00266 - cos (2 - lat) — 0,00028 - h) = yckopeHHe CHIBI TSHKECTH B IIEHTPE
MacChl BO3yXa ¢ BBICOTHI h (M/c?);

lat: mmporta MecTornonoxeHus (paaraHbl);
hs:  BbICOTa MOBEPXHOCTH 3eMJIM HaJ CPEIHUM YpOBHEM Mopsi (H.c.y.M.) (km);
h:  BbIcoTa mepepaTynKa HaJl CPEAHUM yPOBHEM MOps (H.C.y.M.) (KM).

JInsi TPUEeMHHMKOB, DPACIONIOKEHHBIX Ha BbIcOTe N, OTIMYAIOmIEcs OT BBICOTHI MOBEPXHOCTH, hg,
THIPOCTATHUYECKas U BIIAKHAsI BepTHKaIbHbIe cocTapistomme, ALn(h) u ALw/(h), 3agatorcst ypaBHeHUSIMH:

16 Rd "
ALpy(h)=10 o () p(h) (23a)

06 _Rd ky e(h)
e Yo e #0

rac:
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3HAUCHHUS BXOJHBIX METEOPOJIOrHYecKux napamerpoB Ha Boicote h, Tm(h), e(h) u p(h), MmoryT ObITh MOTYUCHBI
U3 3HAUCHUI HA MMOBEPXHOCTH 3€MIIH, s, €5 U Pg, €CIIH UCIIOJIB30BATh CIICAYIOIINE YPAaBHECHHUS:

T (M) =Tms —om - (h—hs) K (24a)
Om
h—hg) R;
p(h)= ps{l—u} 4% (24b)
Ts
A+l
e(h)=eg {&} rlla, (24c)
Ps
rue:
Olm =  BEPTHKAJIBHBIN TPaJIMCHT CPEIHEH TeMIlepaTypsl BOASHOTO Mapa ¢ IIOBEPXHOCTH
3emmn (K/km);
Ts= Temmneparypa Bo3ayxa Ha noBepxHocTu 3emin (K) = Tyg / [1—(;??;} K; (24d)
+1)9g
0. =  BEPTHKAIbHBIA IPAJANEHT TEMIIEPATypPhl BO3IyXa C moBepxHocTH 3emmn (K/xm) =
@=05. (A+1)-g _ (A+1)-g| (A +1)-g 4oy, K/xM: (24e¢)
Rd Rd Rd
Rg = Rd/1000=0,287 Jx/(r K); (24f)

g= 9,806-(1-0,002637.cos(2-lat)-0,00031hg ) = yckopeHue CHITBI TKECTH HA
noBepxHoCTH 3emin (M/c?).

Bce BxozHbIE TapaMeTpbl MOJIETH, Ps, €s, Tms, A ¥ Om, MOTYT OBITh IOJIy4EHBI UCXO/S U3 MPEATOI0KEHHS, UYTO
METEOPOJIOTHUECKHE apaMeTPhl XapaKTepU3YIOTCSI CE30HHOM (IIyKTyaruen.

M} | (252)

Xi(Dy):ali—aZicos{Zn 36525

rae:
Xi:  Ps €s, Tmsy A WIH Oly,; MHzmeKc i, 1 0603Hauaer pPs, 2 0003HAYAET €5, 3 0003HaUAET Ty,
4 0603HaUaeT A ¥ 5 0003HAYAET Oy
ali. cpeaHee 3HaAUYECHHE TTApaMETPa;
a2i. ce3oHHas QIIyKTyalus mapameTpa;
a3j. JeHbp MUHHMAaJHHOTO 3HAYCHUS MapaMeTpa;
Dy:  membroma (1,2 ...,365,25), 1= 1 ausaps, 32 = 1 deppans, 60,25 = 1 mapra.
Koaddumumentsr al, a2 u a3 mapamMeTpoB Ps, €s, Tms, A M Olm, & TAKIKE BEJTMYNHA STATOHHOU BBICOTHI Nref, TIO

KOTOPBIM PacCUMTHIBAIOTCS 3T KOI(D(OHUIIMEHTHI, SIBISIOTCS HEOTHEMIIEMOM 4acThio 3TOl Pekomennmanmm u
npeacTaBieHsl B popMe HU(POBLIX KapT, coaepxkammxcs B ¢aitne R-REC-P.834-8-201609-111Z1P-E.

JlanHbIe TIpeaCcTaBIIeHBI I 3HaYeHui 1oroThl oT 0° 10 360° u mmpoTst ot +90° g0 —90°, paspemenue o
UPOTe W JAONroTe cocraBiser 1,5°. BenwuumHy yBeNWYeHHsS JIMHBI TPAacChl B IJIFOOOM IKEIaeMOM
MECTOTIOIOKEHNM M Ha JI000W BBICOTE HAI MOBEPXHOCTHIO 3eMiH h, MOXHO MOJIYYHUTH C MOMOIIBIO
CJIETYIOIIETO METO/IA:

a) OnpeeuTh ¢ MOMOIIBI0 ITUPPOBBIX KapT Koddduimentsl ali, a2 u a3i 1isd KaxJa0ro U3 MATH

1apaMeTpoB Ps, €s, Tms, A, Om U ITAIIOHHYIO BBICOTY Nrer, ONIpeneIuTh Ko duimentsr ali, a2 u a3i B
ONMKaRIIINX K )KeITaeMOMY MECTOTIOIOKEHHIO YEThIPEX TOUKAX CETKH.
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b) Paccunrarh 3HaUCHHS MATH TAPAMETPOB, Ps, €5, Tms, A WU Om HA STAJIOHHOW BBICOTE Nyef HA ICHB TOJA
Dy, Xi1» Xiz» Xj3 H Xj4 B OMIKaHIIMX K JKETAEMOMY MECTOMONOKEHNIO YETHIPEX TOUKAX CETKH,
UCroNb3ys ypaBHenue (25) ¢ koaddurmentamu ali, a2; u a3i Kaxa0ii TOUKH CETKH; TO €CTh pi(hie £
ei(hief), T,il(hief), AL o, m hief, rae i= {1, 2,3 mu4}. Cnexyer OTMETHTb, YTO BEPXHHUI HHAEKC i
O3HAYaeT HOMEP TOYKH CETKH, @ HE MOIIHOCTb.

C) Paccunrath 3HaueHus Tpex napamerpos, p'(h), et(h), T\, (h), B 4eThIpex TOUKaX CeTKH Ha BbicoTe h
CJIeTyFOIIAM 00pa3oM:

T = To(h )=, - (b)) K (25b)

i i (i o '(h_h:e ) [Ree’
p (h) =p (href )|:l_?h)f:| rlla (25c¢)

i(h) A4l
[ i1 p
e'(h) = e'lhy ) 7—)i i rlla (25d)
( f ) |: p href :I

Ti(n)=— (M __ K (25¢)

1_007&;
(A'+1)g'

o =05 kg’ fbalo {(w +1)g' _4ain}

R} R} R} K/xm (257)
g' =9,806-(L—0,002637-cos(2- lat' )-0,00031-h,, ) M/ (250)
d) Paccumtare 3Hauenns mapamerpoB AL'w(h) m AL'w(h) B yerbipex Toukax ceTku Ha BbicoTe h,

ucnonb3ys ypasHenns (23a) u (23b) co snauenmamu p'(h), e'(h) and T'm(h) ka0l Touky ceTkH.

, R 4
DL, (h) =10"° —<_j xp'(h M (25h)
) ORI
, s R k, €'(h _
ALy, (h)=10"°—4 2 i( ) M, (25i)
gn(h) (' +12) To(h)
rue:
g'm(h) = 9,784 - (1 - 0,00266 - cos (2 - lat’) — 0,00028 - h) m/c? (25))
e) Paccuurars 3nauenns napametpoB ALwy(h) 1 ALwy(h) Ha BBICOTE h B JKenmaeMOM MECTOIONOKEHNN ¢
HOMOIIBIO0 OMITMHEWHOH MHTepHosuy Yetbipex 3HadeHuid AL'wy(h) u AL'wy(h) B ueTsipex Toukax
CETKH, Kak onucano B Pexomengaruun MCO-R P.1144,
f) Paccunrarh 3HaUeHHE TPOMOCHEPHOTO YBEITHUCHHUS JUTMHBI TPACChl P yriie Mecta O Ha BeicoTe h B

xemaeMoM Mectononoxennn, AL(h,0), ucrons3ys ypasaenue 22.

TounocTh mpeanaraeMoii Mozesu OblIa IPOBEPEHa C MCIIOIB30BAHUEM PaaHO30H/Aa, H3MEPEHUH B paMKax
cuctembl HCC u pagmomMeTpuyecKkux H3MEpEeHHH, 4ToOBl ompeaenuTh Alys ¥ ypoBEeHb MOTPEIIHOCTH
OKazascs B Ipezieniax ot 2 10 6 cM o Bcemy mupy. Ecii HeoOxoaumMa Gosiee BEICOKast TOYHOCTB, TO B KAUECTBE
BXOZHBIX JJaHHBIX B MOJEJM MOTYT UCIOJB30BaThCsl COBMECTHBIE JIOKAIbHBIE H3MEPEHHUS OOIIETO JIaBICHUS
BO3/yXa M JAaBJICHUS BOJSHBIX ITAPOB.
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OyHKIMS OTOOpaKEHHUS THIPOCTATHYECKONM M BIAKHOW cocTaBistomux, Mp(0) m my(0), momyuaercs ¢
TTOMOIIIBIO CIEAYIONINX YPAaBHCHHIA:

mp (9)= m(e, ap, bh Ch ) (268.)
My, (8)=m(8,ay, by, Cw ), (26b)
rac:
N
1+[1)
m(6) = +C
Sinf+ a
. b
SiN0+| —
(9n6+cj
br = 0,0029
bw = 0,00146
cw =0,04391
Ch=C1+ | co Oy _28~2n+\u +1|-c11+610 |-[1-cosllat)] (26c)
36525
Honymapue C1 C10 Cu \J
CeBepHoe 0,062 0,001 0,005 0
HOxHOE 0,062 0,002 0,007 T

o DY o Py .4 s ipor sin| am— 26d
an = Agp + A -cog 27- +Byp, -sin| 2n- + Aoy, -COY 4m- +Bop, -sin| 4n-
h=Aon* A €03 2% 3555 | P S| 27 325 | A2 0] ¥ ag55 | T2 I Y agas ) POV

2n Y P I P de—2 iy sinl 4n Y 26
A = + .Co . + .sin . + -CO . + -SIn : €
w=Aow+ Aw €03 20 5o | Pt SIN| 2735 o5 | Aaw 009 4 3gg 05 [ Baw SN g5 05 | (260)

Koaddurmentsr Aon, Ain, Azn, Bin, Bon, Aow, Aww, Aow, Biw 11 Bow SBISFOTCS HEOTHEMIIEMOH YacThIO HACTOSIIIEH
PekoMenmanum u mpencTaBieHbl B BHIe IUPpoBbIX KapT B (aiine R-REC-P.834-8-201609-1'1ZIP-E.
Paccunrare 3HaueHHs mapaMeTpoB an M 8w B JKEJTAEMOM MECTOIOJIOKEHHH C TIOMOIIBI0 OMIMHEHHOU
WHTEPIIONISAIUY YeThIpeX 3HAYSHUH 3TUX KOA((UIMEHTOB B YETHIPEX TOYKAX CETKU, KaK OIMCHIBACTCS B
Pexomenmanimu MCO-R P.1144.,

Uro kacaeTcs JIMHUM CBSI3U 3eMJISI-KOCMOC ¢ yriiamMu Mecta, 0, 6onee dem 20°, To GyHKIHUU OTOOpaKeHUS,
MoJTy4aeMbIe C MTOMOIIBIO ypaBHeHHH (26a) 1 (26b), MOTYT OBITh PUOIU3UTEIHHO BBIPAXKEHBI YPABHEHHEM:

mh(0)=mul0)= 2 (280

[Ipy mpuMeHEHHWH 3TOH MOJENH PEKOMEHIYETCsl HCIOJb30BaTh JHOO ypaBHeHHs (26a) u (26b), nmbo
ypaBHeHue (26f) mocieaoBaTeIbHO 10 BCEM yriiaM MecTa.
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PUCYHOK 1

KapTrbl cpeaHeii 10M0JHUTEILHO 3aeP:KKH HA TPAcCe 115l ITAJTOHHOI0 YPOBHS B sIHBape U MI0JIe

15 sHBaps

VBenuuenune
IUTHHBI TPACChI

(m)

Mlupota (rpamycsr)

25

T T T T T T T I
—180 —165 150 —135 120 —105 90 75 60 45 30 -15 0 15 30 45 60 75 90 105 120 135 150 165 180 %'g
y

Jonrora (rpamycsl) 2,2
-21

-20

19

15 urons 1,8
1,7
- 16
-15
-14
-13
-1.2

Illupora (rpamycsr)

B e B e S ESEamammman e
—180 165 150 —135 120 -105 -90 -75 -60 45 -30 -15 0 15 30

& -

JHonrora (rpamycel)
P0834-01

7 Pacnpocrpaﬂem[e NpH HAJIUYUHU BOJTHOBOAHBIX CJIOCB

BonHOBOIBI BO3HUKAIOT B TEX CIIyYasx, KOT/IA BETMYMHA BEPTHUKAIBHOTO TpajieHTa pedpakui Ha JaHHON
BBICOTE U JUIS JAHHOI'O MECTOIIOJIOKEHUS CTAHOBUTCA MeHbIIe —157 N/kM.

Cy1ecTBOBaHHE BOJTHOBOAOB SBISAETCS OYEHb BAXXHBIM (JAKTOPOM, MOCKOJIBKY OHHM MOTYT CIIOCOOCTBOBAaThH
BO3HUKHOBCHHIO AHOMAJIBHBIX YCIIOBHH PAaCIpOCTPaHEHUS, OCOOCHHO HAa HA3EMHBIX JIMHUSAX CBS3U HIIH
JUHUSAX CBSI3U 3eMJISI—KOCMOC C O4€Hb HEOONBIINMH yrilaMu MecTa. BOJIHOBOMBI CO3JAI0T TAKOH MEXaHU3M
pacnpocTpaHeHHs paJOCUTHAIOB JOCTATOYHO BBICOKOH YAaCTOTHI JAAJIEKO 3a MPeesbl NX OOBIYHON MPAMO
BUIUMOCTH, 4TO SIBIISIETCS NPUYMHOW BO3MOXKHBIX IIOMEX IS ApPYrux ciayx0 (cM. Pexomenmarmro
MC3-R P.452). Kpome TOro, OHM HUTparOT BaKHYIO POJb C TOYKH 3PEHUS] BO3HHUKHOBEHHS MHOTOJY4YEBOM
uHTepdeperunu (cMm. Pexomenpanuo MC3O-R P.530), xoTs ux Hanu4ue He SBISETCS HU HEOOXOAMMBIM, HU
JOCTATOYHBIM YCIIOBHEM JUIS BOSHUKHOBEHHUSI MHOTOJIy4€BOTO PAaCIIPOCTPAHEHUS HA OTACTbHON JIMHUM.
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7.1 Bausinue yriia mecta

Korma mepematomas aHTEHHAa paclojokeHa B MpPeAeiaX TOPU30HTAIBHO CTPAaTH(OUIMPOBAHHOTO
PaAMOBOIIHOBO/A, JTyYH, BRIXOJAIINE MO OYeHbh HEOONBIIMMH YTIIaMH MeCTa, MOTYT OBITh '"3aXBadeHH' B
IpaHMLbl BOJHOBOA. [ yIpoleHHOTO ciyy4asi, KOoTa peub HAeT o "HopManbHOM" npoduie pedpakiuuu Ha
MPU3EMHBIM BOJIHOBOJIOM C TOCTOSIHHBIM TPaJMeHTOM pedpakUuy, MpeneabHbld yroia Mecta o (pam), Ipu
KOTOPOM JIYYH MOTYT OBITh 3aXBau€HbI B BOJTHOBOJ, ONIPEEIISCTCS BRIPAKCHHEM:

a=[2x1078{ M| A p. 27)
dh
dm -
rae dM/dh — BeprukanbHbIi rpagueHT MoaudHUUIMPOBaHHOH pedpakiuu | dh , 2 Ah — TOIIIKHA

BOJIHOBOJZId, KOTOpas NpEaACTaBIIACT coboit BBICOTY €T'O BerHeﬁ T'paHHLbI HAX nepe)la}omeﬁ AHTCHHOM.

Ha pucynke 2 nmoka3aH MaKCHMaJIBHBIH YTOJI MECTa, TIPH KOTOPOM JIyYH MOTYT OBITh 3aXBauCHbBI BOJTHOBOJIOM.
MakcuManbHBIH yroyl 3axBaTa OBICTPO YBEIMYMBAETCS NPH YMEHBIICHUH T'PAJUCHTOB pe(pakiiy HIKE
ypoBHs1 —157 N/kM (TO ecTh MpH yBETHMUYCHHH BEPTHKAIBHBIX TPAJUCHTOB) M MPH YBEIUYCHUH TOJIHHEI
BOJIHOBOJIA.

7.2 MuHuUMAJLHAA YaCcTOTA 3aXBaTa

CyllecTBOBaHHE BOJIHOBOJIA, JIaXke HauOoJjiee OJIaronpUsATHBIM 00pa30M PacIiOIOKEHHOr0, He 00s3aTeIbHO
O3HAYACT, YTO JICKTPOMArHUTHAsI SHEPTUs CUTHAIA OyIET COCPEI0TOYCHA BHYTPU HET0, 00ECIICUMBasi TAKUM
o0pa3oM pacrnpocTpaHeHHe Ha OoJblIne paccTosiHKs. [IOMUMO TOTO, YTO IOJDKHO BBINOJHSATHCS YCIOBHE
MaKCHMaJIBHOTO yIJIa MECTa, O KOTOPOM TOBOPHIIOCH BEIIIE, YACTOTA CHTHANA JOHKHA OBITH BBIIIE HEKOETO
KPUTHYECKOTO 3HAUCHHS, OTPEIENIAeMOr0 (DHU3MUIECKOM TONIIMHON BOIHOBO 1A U IipoduiieM pedpakiuu. Hioke
3TOW MHHHMAJILHON YaCTOTHI 3aXBaTa BCE OOJIbIIE 3JIEKTPOMArHUTHON SHEPTrUH OyIeT yTeKaTh 3a MPEIeIibl
BOJIHOBO/IA.

MUHHMaJIBHYIO 4acTOTy 3aXBaTa CHUTHalIa TPOMOC(HEpPHBIM BOJHOBOJOM MOXHO PAaCCUUTATh C MOMOIIBIO
¢azoBoro wuHTerpama. Ha pucyHke 3 mnpencraBieHbl MHUHMMAJIbHBIE 3HAYEHUS YacTOTHI 3axBara JUIs
MIPU3EMHBIX BOJHOBOJOB (CIUIOIIHBIE KPUBBIE), T/l JAOMYyCKAaeTCa MOCTOSHHBIN (OTpHUILIATENbHBIN) rpaJIueHT
pedpakiuu OT MOBEPXHOCTH 3eMIIH JI0 33/IaHHON BBICOTHI U CO CTaHAAapPTHBIM MpoduiieM pedpakiuy BbIIe
3TOH BBICOTHI. J[JIs1 4acTOT, MCIONB3yEeMBIX Ha3eMHbIMH cucTteMaMu (00bryHO 8—16 I'T1), MuHMManbHAs
TOJIILIMHA BOJIHOBOJIHOTO CJIOS AOJDKHA OBITH MPUOMU3UTEIBHO OT 5 10 15 M, ¥ B 3THX cilydasx MUHUMaJIbHAs
94acTOTa 3axBarta, fyjn, B 3HAUUTENHLHONH Mepe 3aBUCHT KaK OT TOJIIMHBI BOJHOBOJA, TaK M OT TPajMCHTA

HHJEKCA pedpakLum.

B crnydae mnpumomHSATHIX BOJHOBOJIOB, Ja)K€ KOTAAa PAacCMaTpUBAETCsl IMPOCTOM JMHEHHBIH Mpoduib
pedpakiuy, BBOAUTCS OMOJHUTENbHBIA MapameTp. DTOT MapaMeTp ONUChIBaeT (popMy mpoduiis HHAEKCa
pedpakiun nojexamiero cios. Ha pucynke 3 mTpuxoBble JIMHMM MOKa3bIBaIOT MHUHUMAJIBHYIO YacTOTY
3aXBaTa JJIs BOJTHOBOJHOIO CJIOS € ITOCTOSIHHBIM IPAJIUEHTOM, PACIIOIIOAKEHHOIO HaJl [IOBEPXHOCTHBIM CIIOEM
CO CTaHAAPTHBIM TpajiueHToM pedpakinu, paBHBIM —40 N/km.



Pex. MCD-R P.834-8

PUCYHOK 2

MaxkcuMaIbHBIHA YroJ1 3aXBaTa JJIsl IOBEPXHOCTH BOJTHOBOJA € HOCTOSIHHBIM
rpajmeHToM pedpaxkuuu Haj cepudeckoii 3emirei

50

4,0

3,0

2,0

Kpurtuueckuii yron 3axpara (Mpan)

1,0

0,0

- 100

Juisa cioeB, WMEIOMMX BEPTUKAIBHBIE TPAaJUCHTHl W3MEHEHHUS pedpaKkiuy JIAIIh HEMHOTHM OOJbIle
MHHHUMAaJIbHOM BEJIWYMHBI, HEOOXOANMOM IJIs BOZHHKHOBEHHS BOJHOBOJA, MUHHMMAaJbHas 4acTOTa 3axBaTa
(akTUyecku OoJbllle, YeM JUIS SKBHUBAJICHTHOIO IMOBEPXHOCTHOTO BOJHOBOAA. J[isi BCeX TIpaaucHTOB
BOJIHOBOJIA 3aXBaT CUTHAJA MPHUIIOJHATHIM BOJHOBOJOM IS JIFOOOH 3alaHHOW YacTOTHI MPOUCXOAHT TpPHU
3HAYUTEIFHO MEHBIIIEH TONIIIHE CIIOS 110 CPAaBHEHUIO C TIOBEPXHOCTHBIM BOJIHOBOIOM, HIMEFOIIINM TaKOH JKe

IPaJIUEHT.

-200

I'pagnent pedpakiun (N/km)

-300

P.0834-02

0,25

0,20

0,00

-400

Kpurtuye ckuii yron3axsara (rpaaycsl)
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MunumanbHas yactora 3axsara (I'T'1)

Pex. MCD-R P.834-8

PUCYHOK 3

MunuMaabHast YaCTOTA 3aXBaTa CHIHAJIA B aTMOC(epHbIe PATHOBOTHbI
€ MOCTOSIHHBIMH IFpajueHTaMu pedpakuun

25 MTTTIT
NERIRL
\
RN 1S —600 Nku
o0 LLLLL
T
15
10
5
0
0

TonuHa cinos (M)

ITo BEPXHOCTHBIC BOITHO BOABI

ITpunogHATHIC BOTHOBOABI HaJl CTaHAAPTHBI PO (uIeM pedpariunu

P.0834-38
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