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IIpenucaosue

Ponps  CekTOpa paguocBs3M 3akiodaeTcss B OOECIEUYEeHHH pPalMOHAIBHOTO, CHpaBeIBOro, 3dgdexkTuBHOro u
9KOHOMHYHOTO HCIOJIb30BaHUS PAJMOYaCTOTHOIO CIIEKTpa BCEMH CIIy)KOAMHU PaJHOCBSI3H, BKIIOYAs CITyTHHUKOBBIC
Cﬂy)KGbl, U TMpOBECACHUHM B HCOIPAHMYCHHOM YaCTOTHOM [JUAIIa30HE HCCﬂeﬂOBaHHﬁ, Ha OCHOBaHUH KOTOPBIX
MIpUHUMAIOTCs PekoMenaanuy.

BCGMI/IpHLIe U PCruOHAJIBHBIC KOH(I)epCHIII/II/I paguocCBiaA3n U accaMmOieu paguocCBiaA3n  1pUu  MOAACPIKKE
HUCCICA0BATCIBCKUX KOMHCCHH BBIIIOJHSIOT PEriIaMCHTApHYI0 U MMOJIMTUYICCKY O (I)yHKIII/II/I CeKTOpa PaguoCBiA3U.

IHosmTHKa B 00;1aCTH MPAB HHTEJLIEKTYaabHOI codcTBeHHOCTH (ITMC)

ITomutuka MCD-R B obGmactu IIMC wm3naraercs B oOmieil mareHtHod mnomutuke MCDO-T/MCDO-R/MCO/MDK,
ynomuHaemoir B Ilpmnoxxenmn 1 x Pesomommu 1 MCDO-R. ®@opwmbl, KOTOpble BiaAeibllaM MATEHTOB CIEAyeT
HCII0JIB30BaTh JId MPEACTABIICHHUA IMaTCHTHBIX 3asiBJICHUN U )IeKﬂapaI_ll/Iﬁ O JIMOEH3UPOBAHWUU, IMPCACTABJICHBI I10
aapecy: http://www.itu.int/ITU-R/go/patents/en, riae Takke coiepikarcss PyKOBOISAIIME MPHUHIUIBI 1O BBIMOJIHECHHIO
o61eit narentHON nmonutuku MCO3-T/MCO-R/MCO/M3BK u 6a3a nanHbix natenTHoi nndopmanun MCO-R.

Cepuu Pexomenaanuii MCI-R

(ITpencTaBneHsl TAKKE B OHIAMHOBO#M (hopme 1o ampecy: http:/www.itu.int/publ/R-REC/en.)

Cepus Ha3zBanue

BO CIIyTHUKOBOE paJfiOBeIIaHue

BR 3anuch JIsl MPOU3BOICTBA, APXUBUPOBAHUS U BOCIPOU3BEICHMSI; TUNIEHKHU JJIs TEIEBUICHUS

BS PagmoBemarensHas ciayx0a (3ByKoBasi)

BT PagmoBemarensHas ciayx0a (TeIeBU3NOHHAS)

F ®dukcupoBaHHas ciryx0a

M [MonBrxHas CITyTHUKOBAsI CITy>K0a, CIIyTHUKOBas Clly»x0a paguioonpeieineHus,
JIIOOUTENBbCKas CITyTHUKOBAsSI CITy)K0a M OTHOCSIIMECS! K HUM CITyTHUKOBBIE CITYKOBbI

P PacnpocrpaneHue pajnoBoJIH

RA Panuoactponomus

RS CucTeMbl TUCTaHIIMOHHOTO 30HIUPOBaHUS

S DuKcupoBaHHAs CITyTHUKOBAs CITy»X0a

SA Kocmuueckne mpuMeHeHNsT ¥ METEOPOIIOTHs

SF COBMECTHOE UCTIOIB30BaHUE YaCTOT U KOOPAMHAITUS MEXKTy CHCTEMaMHt (PUKCHPOBAHHON
CITyTHUKOBOH CITYKOBI U (PUKCHPOBAHHOM CITY>KOBI

SM YpaBieHue UCNO0Jb30BaHUEM CIIEKTPA

SNG CrryTHUKOBBIH cO0p HOBOCTEH

TF [Tepenaya curuasoB BpeMEHH U 3TAJOHHBIX YaCTOT

\% CrnoBaps U CBSI3aHHBIE C HUIM BOIPOCHI

Ilpumeuanue. — Hacmosawas Pexomenoayus MCO-R ymeepaicoena Ha aneautickom s3vike
6 coomeemcmsuu ¢ npoyedypou, uznodxcentoii 8 Pesonoyuu 1 MCO-R.

Dnexmponnas nyoaukayus
Kenena, 2012 1.
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Bce mpaBa coxpanensl. Hu onHa u3 gacTel n1aHHOH IMyOIMKAaMy HE MOXKET OBITh BOCIIPOM3BEICHA C MOMOIIBIO0 KaKUX
OBI TO HU OBLIO CPENCTB O€3 MpeaBapUTEIHLHOTO MMCEMEHHOTO paspemenus MCD.
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PEKOMEHJALIMA MCO-R P.833-7

Oca0jieHue CUTHAJIOB PACTUTECIBHOCTLIO
(Borpoc MCD-R 202/3)

(1992-1994-1999-2001-2003-2005-2007-2012)

Cdepa npumeneHus

Hacrosmas PexkomeHnmanusi CONEPKUT HECKOJNBKO MOJeNell, TO3BOJSIONIMX OICHHBATh BO3JICHCTBUE
pPacTUTENBHOCTH Ha paguocHurHaNBI. [IpemcTaBiieHBl MOAETH, KOTOPhIE TPUMEHSIOTCS K Pa3IMYHBIM THIIAM
pPacTUTENBHOTO TOKPOBa, K PAa3IHYHBEIM TeOMETpUYeCKUM (opMaM Tpacc, YTO MO3BOJISIET PACCUUTHIBATH
ocnabiieHre CUTHAJIOB, IIPOXOIAIINX Yepe3 PACTHTEIHHOCTh. PeKOMEHans COIePKUT TaKkkKe N3MEPEHHBIE
JMAaHHBIC TI0 JWHAMHUKE 3aMUPAaHHA B PACTUTSIBHOCTH W XapaKTePUCTHKaM pazdpoca 3amepikKu
B PacIpOCTPAHCHUH CUTHAJIA.

Accambnes paauocssizu MCD,

yuumbvleast,

a) YTO OCIa0JIeHHe CHUTHAJOB PAaCTUTCIBbHOCTBIO MOXKCET OBITh Ba)XHBIM (I)aKTOpOM B HCKOTOPBIX
MPAKTHYCCKUX CUTyalusaX,

pekomeHoyem,

1 YTOOB! TPU OLIEHKE OCNAbJeHUs MPU MPOXOKICHUH Yepe3 PacTUTENbHOCTh B IOJIOCE YAacCTOT OT
30 MI'y mo 60 I'T'y mcrmonb3oBanack nHbopMmarls, mpeacTasieHHas B [Ipunoxennn 1.

Ipuiaoxenue 1

1 BBenenue

Ocna0yieHue 3a CUYET PACTUTEIBHOCTH MPH OMPEICIICHHBIX 00CTOATEIBCTBAX MOXKET OBITh BEChbMa BaKHBIM
(hakTOpoM Kak JUIsi Ha3eMHBIX CHCTEM, TaK W JUIsi CUCTeM CBsi3u 3emisi-kocMoc. OnHako MHOrooOpasue
YCIOBUH W THUIOB JIMCTBEHHOTO TMOKPOBA 3aTPyAHSIOT pPa3pabOTKy YHHBEPCATIbHOW MPOLEAYPHI
MPOTHO3UPOBaHUsI ocnabnenus. KpoMe Toro, HeOCTaeT COMOCTABUMBIX SKCIICPUMEHTAIILHBIX JTaHHbIX.

MOI[GJ'II/I, OIMUCBIBACMBIC B MOCJICAYIOMUX pa3aeiax, IPUMCHHUMBI B KOHKPCTHBIX AHAlla30HAX YaCTOTHI JJIA
PA3JINYHBIX TUIIOB T€OMCTPUHN TPACCHI.

2 IIpensitcTBUeE, CO31aBaEeMOe JECUCTOI MECTHOCTBIO

2.1 HazemHble TPpacCbl ¢ OAHUM TEPMUHAIOM, PACIIOJIO0KEHHBIM B JeCHCTOMH MEeCTHOCTH

Ha nazemHBIX paamoTpaccax C OJHMM TEPMHHAIOM, PACIOJIOXEHHBIM B JIeCy WJIH B JPYyroM MecTe
C OOMJIPHOM PAaCTUTEIHHOCTHIO, JOIMOJHUTEIBHBIE TOTEPH 3a CUET PACTUTEIBHOCTH MOXHO OIHCATh
C TIOMOUIBIO IBYX OCHOBHBIX MapaMeTPOB:

- kod(ummenTa moroHHoro ociabimeHus (mxb/M), 00YyCIOBICHHOTO, TPEXIEC BCETO, pacCesTHHEM
SHEPIHH 32 MPEIEIaMU PATUOTPACCHI, KOTOPBIA U3MEPSIETCS Ha OYeHb KOPOTKUX Tpaccax;
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- 00I11ero MakCUMAaJIbHOTO JIOTOJIHUTEIBHOr0 OcialIeHusl Ha paAnoTpacce 3a CYEeT PaCTUTEILHOCTH
(nb), yuuTbIBaromero BIMSHHUE APYTUX MEXaHW3MOB, BKIIOYAs PAaCIpOCTPAHEHHE 3€MHOM BOJIHBI
HaJ| BEPXHEH 4acThI0 PACTUTEIBHOIO MACCHBA U NIPSIMOE PACCESHUE B MIPEAEIAX 3TOI0 MAaCCUBA.

Ha pHcyHKel nepeaaTyuK HaXOAUTCA BHC JICCA, a NMPUCMHUK — Ha HCKOTOPOM pPACCTOSAHUMU, d, B JICCYy.
I[OHOJ'IHI/ITCJ'IBHOC OCJ'Ia6J'ICHI/IC, Aev, 3a CYET PACTUTCIIBHOCTHU MOXXHO OIIPEACIIUTD KaK:

Ao = An [l —exp (—dy/ An)], (1)
rue:
JUTIHA Y9IaCcTKa TPacChl, MPOXOISAIIETO T10 Jiecy (M);

Y: TIOTOHHOE OCJIA0JIEHUE JUISl OYCHb KOPOTKUX TPACC, MPOXOIAIINX YePe3 PACTUTCIbHBIN
MaccuB (nb/M);

An: MakcUMaJbHOE OcCNablieHHe Uil OJHOTO TEepPMUHAla MpPU ONpEeNeJeHHOM THIIC
U JAJIBHOCTH PaclipoCTPaHEHUsI B PaCTUTENbHOCTH (Ib).

PUCVHOK 1
TunuyHasi paamoTpacca, NpoXoasilas Mo JecucToi MeCTHOCTH
Tx Rx
\ > d

m

Jononuur. notepu A,, (ab)
S

JlnuHa Tpacce B necy, d

P.0833-01

BaxHo 3amMeTHTh, YTO 3a AOMOJHUTENBbHOE oOcnabieHue, A., NPUHUMAIOTCA HE IMOTEPU B CBOOOAHOM
IIPOCTPAHCTBE, a OciadiieHHe, 00YCIOBIEHHOE BCEMH OCTaJIbHBIMHM MeXaHU3MaMu. TakuMm o0pa3zoM, eciu Obl
reoOMeTpHsl Tpacchl, M300pakKeHHOM Ha pucyHke 1, ObUta Takoif, yTo mosHOro mpocBeta dpenens He
CYLIECTBOBAJIO Obl, TO 32 A,, IPUHUMAIOCH OBl JONOJIHUTEIBHOE OCIA0ICHHE IO OTHOLIEHUIO K CBOOOTHOMY
MIPOCTPAHCTBY U AM(PAKIMOHHBIM MOTEPSM. AHATOTUYHBIM 00pa3oM, eciy Obl 4acToTa ObljIa JOCTATOYHO
BBICOKOH, YTOOBI cHeNaTh IMOTJIOMICHHE B ra3ax OLIYTUMBIM, TO A, BBIPAXaJIOCh Obl B JOIOJIHUTEIHHOM
MOTJIOIICHNUH B ra3ax.

Cnez[yeT TAaKX€ OTMCTHUTDB, YTO Am 9KBUBAJICHTHO MOTEPAM 3a CHCT MCCTHBIX IMOMEX, KOTOPBIC XapaKTCPHBI
AJIsL TCpMHHAJA, HUCIBITBIBAOMICTO 3aTCHCHUC OT HEKOTOPBIX (I)OpM 3EMHOM MOBCPXHOCTU HJIM MCECTHBIX
OTpaxarouux nmpeamMeTOB.

BennunHa mmoroHHOro OCJ'I3,6J'IGHI/IH, Y (ILB/M), OGYCJ'IOBJ'ICHHOFO PaACTUTCIILHOCTBIO, 3aBUCUT OT TUIIA U OT
IJIOTHOCTHU PACTUTCIIBHOCTH. Ha PUCYHKE 2 AaHbl MMPUMCPHBIC 3HAYCHUA ocablIeHHs] B 3aBHCHUMOCTH OT
YaCTOThI.

Ha pucynke 2 mokazaHbl THIIMYHBIE 3HAYEHHS IIOTOHHOTO OCNAONEHUs], TOJyYeHHBIE B pe3yJIbTaTe
Pa3HOO00pa3HBIX U3MEPEHHI Ha TpaccaX, MPOXOASIIUX B Jiecy, B Auana3oHe yactotT ot 30 MI'1 1o mpuMepHO
30 I'Tu. Hmwke npumepno 1 I'T' BepTUKaNbHO NOJASAPU30BAHHBIE CUTHAIBI UMEIOT TEHICHIUIO HUCIBITHIBAThH
0oJsiee cupbHOE OCNabiIieHNe, YeM CUTHANBI C TOPU30HTAIBHON MONsIpU3aliueii, 9To 0ObSICHAETCS paccessHueM
OT CTBOJIOB JIEPEBHEB.
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PUCYHOK 2
IToronnoe oci1abienune, 00yc/a10BJIEHHOE JIECUCTON MECTHOCTHIO
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V: BepTUKaIbHAs MOSIPU3ALMS
H: ropusonTanbHas nonspusanus
P.0833-02

HOI[‘-IepKHeM, YTO OCHa0JIEHME 3a CUEeT PaCTUTCIBLHOCTU CUJIBHO MCHACTCA H3-3a U3MCHUYMBOCTH CaMOI'o
PaCTUTCIBHOTO MAaCCHMBa W MIMPOKOro Jguamna3oHa IMopoJd [ACPEBLEB, T'YCTOTBI W COACPIKAHHUA BJIaru,
MOJIYYCHHOTO Ha ITPAKTHUKCE. 3Ha‘ICHI/I$I, NPUBCACHHLBIC HAa PUCYHKE 2, CJICAYCT CUHUTATH IPOCTO HanOojee
THUITUNYHBIMH.

Ha yacrorax nopsaka 1 I'T' moronHoe ocia0iieHue 3a CYET JINCThEB JIEPEeBbeB OKasbiBaeTcs Ha 20% Bhiiie
(nb/m), wem B ciiydae nepeBbeB Oe3 NMUCTBBI. BenmmunmHa ociiaOlieHusT MOXKET MEHSATBCS M B PE3yJIbTaTe
TBIDKEHUS JTHCTBHI JEPEBLEB, HATIPUMED, TIPH BETPE.

BenuunHa mMakcMManbHOTO ocjialjeHus, A, OrpaHUYeHa PACCESIHMEM 3€MHOW BOJIHBI M 3aBHCUT OT THIIA
U IUIOTHOCTH  PAaCTUTEIBHOCTH, a TakkKe JuarpaMMbl HAMpaBICHHOCTH AHTEHHBI TEpMHUHAaNA,
PACTOJIOXKEHHOTO B TIpeleliaX pPacTHTEIHHOTO MAacCHBa M PACCTOSHHS 10 BEPTHKAIN MEXIy aHTEHHON
Y BEPXHEH YaCThIO PACTHUTEIHLHOTO MacCCHUBA.

Wsmepenuss B auanasoHe dactor 105-2200 MI'm mnpoBOAMIMCE B YCIOBUSX XBOMHO-TMCTBEHHOH
pactutenbHOCTH (cMewanHblid Jiec) mox Cankt-llerepOyprom (Poccusi) Ha Tpaccax, M3MEHSIOIIMXCS IO
JUTHE OT HECKOJIBKUX COTEH METPOB 110 7 KM C Pa3INIHBIMHU TTOPOJTAMH JIEPEBHEB CO CpeIHEl BEICOTOM 16 M.
Pe3ynprarel B 1IETOM COOTBETCTBOBAIN YpaBHEHMIO (1) ¢ MOCTOSIHHBIMM KOHKPETHOIO M MaKCHMAaJlbHOTO
ocialyeHusl, NpuBEAICHHBIME B Tabnuue 1.

TABJIMIA 1
ITapamerp Yacrora (MI'n) n noasspusanus
Yacrora, MI'n 105.9 466,475 949,0 18522 21175
T'opuzonTansHas Haxnonnas Haknonnas Haknonnast Haxnonnas
v (ab/m) 0,04 0,12 0,17 0,30 0,34
A,, (1b) 9,4 18,0 26,5 29,0 34,1
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3aBUCUMOCTH A,, (1B) OT YaCTOTHI UMEET BUI:

A, =4S, 2)

rue f—yacrora (MI 1), oripeneneHHas U3 pa3InIHbIX SKCIIEPUMEHTOB:

2.2

Wsmepennss B amamazoHe dvactoT 900-1800 MI'm, BBIMOJIHEHHBIE B Mapke C TPOMUYECKUMHU
nepeBbsivu B Puo-ge-XXaneiipo (Bpasunusi) mpu cpenHell BBICOTE IepeBbeB 15 M, mpuBenH
K 3HaueHusiM 4, = 0,18 n1b u a0 = 0,752. BeicoTa mprueMHON aHTEHHBI COCTaBsLIA 2,4 M.

Wsmepennss B amamazone yactor 900-2200 MI'm, BbIMOJHEHHBIE B Jiecy BOMM3nM Mynxaysa
(Ppanuus) Ha Tpaccax, M3MEHSIOIIUXCSA IO AJIMHE OT HECKOJIBKUX COTE€H METPOB IO 6 KM,
C Pa3IMYHBIMU NOPOAAMHU JAE€PEBLEB CO cpeAHel BbIcOTOM 15 M, mpuBenu k 3HaueHusM 4; = 1,15 n1b
u o =0,43. [lpuemHass aHTEHHA B JieCy MpEACTaBIsUIa COOOM HECHMMETPUYHBINA BHOpatop A/4,
YCTAHOBJICHHBIE Ha aBTOMOOWJE Ha BBICOTE 1,6 M, a TepeNarome aHTCHHOW CITYXKHII
CHMMETpHYHBII BUOpaTop A/2 Ha BeicoTe 25 M. CTaHIapTHOE OTKIOHEHUE PE3yJIbTATOB H3MEPCHHI

cocrasisio 8,7 nb. Habmroganuck ce3onHble n3MeHenus Bennuunoi 2 n1b va 900 MI't u 8,5 nb nHa
2200 MI'1.

Usmepenus B aumanazone dactoT 105,9-2117,5 MI', BHIIOTHEHHBIE B ABYX JECOMAPKOBBIX 30HAX
C XBOMHO-JIUCTBEHHOW pacTUTENBHOCThIO (cMemranHbiid Jiec) B Cankt-IlerepOypre (Poccus)
C IepeBbsIMH BBICOTON OT 12 10 16 M U cCpeIHUM pacCTOSHUEM MEXIy HUMH IMPUMEPHO 2—3 M, UTO
cootBercTByeT miotHocTH 20—10 mepebes/100 M°, mpuBenu k 3HaueHmsM A; = 1,37 1b u o= 0,42.
Jnga mpuema CHUTHAJIOB HCIOJB30BaaCh aHTEHHA, MPEACTaBIABINAsS COOOW UYETBEPTHBOIHOBBIH
BUOpaToOp, yCTAaHOBJIEHHBIH Ha BhICOTE 1,5 M Han ypoBHeM 3eMiH. PaccTosiHHe MeXIy aHTEHHOM
MIpUEMHUKA U aHTCHHOH TepenaTanka cocTaBisuio ot 0,4 10 7 KM, a Tpacchl sl H3MEPESHUST OBLTH
BBIOpaHBl TakK, 4YTOOBl MEXIy OTHMU aHTCHHAMH HWMEJach JIMHUS TPSMOH BUAWMOCTH
0e3 Kakux-100 MPEMsITCTBUM, a TONBKO MOKPHITask IECUCTOH MECTHOCTHIO, B OTHOLICHUH KOTOPOIi
JTOJOKHBI OBLITH MPOBOAUTHCS M3MepeHHs. BBUTH BBIMOIHEHB! PA3IUYHBIC ATAIBl SKCIIEPUMEHTA MPH
AQHAJIOTUYHBIX METEOYCIIOBHUX: CyXas IOrofia, BeTep CKopocThio oT 0 10 7 m/c.

Cl'lyTHI/IKOBI)Ie HAKJIOHHBIC TPACChI

TunuyHas paguoTpacca B JIECUCTOW MECTHOCTH:

Ha pucynke 3 mepenmatunk (Tx) u mpuemHuk (RX) Haxomarcs 3a mpeneinaMH JIECHCTOM MECTHOCTH.
CoOTBETCTBYIOIIUE MapaMeTPhl CIETYIOLIHUE:

JUTHA TPACCHI C PACTUTEIHLHOCTHIO, d
CpemHssl BBICOTA JePEBhEB, /,;
BBICOTA aHTEHHBI RX Haj 3eMiel, /i,
YTOJI MECTa pagruoTpaccsl, 0;

pacCTOAHUEC OT aHTCHHBI 1O HpPII[OpO)KHOfI JIECHCTOM MCCTHOCTH, dw.
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PUCYHOK 3

TunuyHasi pagnoTpacca B J1€CHCTOI MECTHOCTH: JJHHA TPACChI C PACTUTEIBLHOCTHIO, d,
CpeAHss BbICOTA iepeBbeB, /1, BbICOTa aHTeHHBI RX Haj 3emJei, i, yroj mecra paguorpaccsi, 0,
U PacCTOSIHME OT AHTEHHBI 10 IPHI0POKHOI JIeCHCTOH MEeCTHOCTH, d,,

P.0833-03

Jnia onucanus moTeps Ha ocnabieHue L Tpu pacnpoCTpaHEHHH BIOJb TOPU3OHTAIBHON MM HAKIOHHOHN
TPaccChl, HOKPBITOM 3€JIEHON PACTUTEIBHOCTBIO, IPEUIAracTCs CIEAYONas MOJIENb:

L(nB)=Af"d (B +E)", 3)
rae:
f: dacrora (MI'm);
d: riyOuHa pacTUTEIBHOCTH (M);
0: yrom mecra (Tpan);
A,B,C,En G: mnapaMeTpsl, ONpeIeIeHHbIE SMIUPUIECKH.

M3MepeHusi, BHINIOJHEHHbIE B XBOMHOM JIECUCTOM MECTHOCTH B ABCTPUH, JIalli CIEAYIONTUN pe3ybTaT:

L(xB) = 0,25 £03 4025 095 &)

3 3aTeHeHHe OT OIHOIO AepeBa

3.1 Ha gacrore 1 I'T'n miim Huake

Ypasuenne (1) HEMPUMEHHWMO, €CIIM paJAMOTpacca HCIBITHIBACT 3aTCHEHHE OT OTHOTO JepeBa, a oba
TEpPMHHAIA HaxXOJSITCS BHE PAcTUTEIBHOTO MaccHBa, KaK, HalpUMep, B cly4ae, eciM Tpacca INepecekaeT
KkpoHny oxnoro nepeBa. Ha OBY u YBY, rae noronHoe ocna0neHue CpaBHUTENFHO HEBEIMKO, H OCOOCHHO B
TeX CIyd4asx, KOTJa Y4YacTOK TPAaccChl, NMEPECEKAaIOINi PacTHTENbHOCTh, KOPOTOK, MOJOOHYIO CHUTYALHIO
MOKHO MNPHONMXEHHO ONHMCaTh C IIOMOINBIO IIOTOHHOIO OCJIa0JIeHHs M MaKCHUMalIbHO JOILyCTHMOIO
3HAYEHUS OOLIMX JIOTIOTHUTENBHBIX MTOTEPB:

A,=dv, (5)
re:
d: JUIMHA y9acTKa TPACCHI, TEPECEKAIOIIEro KpOHyY JepeBa (M);

Y: TOroHHoe ocnabjeHuWe s O4YeHb KOPOTKHUX Tpacc, MNPOXOISAIIMX Uepes3
pactutenbHOCTh (1b/M);

u A, £  HaUMEHBIETO 3HAYEHUS JOMOHUTEIHLHOTO OcladieHus st 1pyrux tpacc (ab).
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OrpannueHue Ha MaKCUMAIBHYIO BEIUYUHY A, HEOOXOIUMO M3-3a TOTO, YTO KOT/Ia TIOTOHHOE OClIa0iieHue
AOCTAaTOYHO BCJIMKO, TO BOKPYT IOKPBITOrO PACTUTECIBHOCTBHIO y4daCTKa CYHICCTBYET TpacCa C MCHLIINM
ocnabnenueM. [IpuMepHYIO BEIIMYMHY MUHUMAILHOTO OCITAOJICHUS JUIS IPYTHX TPACC MOXKHO PAaCCUHTATh,
WCXOZsl W3 TPEANOJIOKEHHUS, YTO KpPOHA JepeBa NpPEeACTaBIseT cO00W TOHKHN MUGPAKIMOHHBIA SKpaH
KOHEYHOW IMUPHUHBI, U UCTIOIBL3YS METOI, OMMCaHHBIN B Pekomernmarinu MCO-R P.526.

IToguepkuem, uTo ypaBHEHUE (5) BMECTE ¢ MAKCUMAIIBHO JOMYCTUMBIM 3HAUCHUEM A, SIBISETCS BCETO JIUIITH
anmpokcumanueil. Kak mpaBuio, OHO JaeT 3aBBILICHHBIC PE3yIbTAThl IIPU PACUETe JOMOTHUTENBHEBIX TOTEPD,
00yCITOBIIEHHBIX pacTUTENbHOCTEI0. [loaTOMy oOHO Hamboiee TMONE3HO [UIS TPUOIMIKEHHBIX OIEHOK
JIOTIOJIHUTENIbHBIX TIOTEPh B MPOIECCE IUIAHUPOBAaHUA Ciyk0. Eciaum ke ero ucnoin30BaTh Ui OILCHKH
3aTyXaHUs MEIIAIOIIETO CUTHAA, TO OHO MOKET AaTh CUJILHO 3aHMKCHHBIC PE3yJIbTAThI IOMEX.

3.2 Boime 1 I'T'g

I[J'Ii[ TOr0 YTOOBI OLICHUTH 06H_IC€ II0JIC, BHA4YAJIC BBIYUCIIAIOTCS, a 3aTEM O6’BCZ[I/IHSIIOTC$I I[I/I(I)paI‘I/IpOBaHHLIG,
OTpPa’XCHHBIC OT 3CMJIM COCTABJIAIOIMIUC W COCTABJIMAIOIINEC pacCCAHUA TIpU MPOXOKACHUU YCpPE3
PaCTUTECIIBHOCTb.

JudparupoBaHHble COCTABISIONINE COCTOST M3 COCTABISIONIMX HaJ BEpXHEM YacThl0 PAaCcTUTENBHOCTH,
a TAaKXKe COCTaBJISIIOIINX, KOTOPhIe OTHOAl0T Kpas PaCTHTEILHOTO MAaccuBa. JTH, a TakKe OTPa)KeHHBIE OT
3¢6MJIH COCTABJISIIOIIME BBIYUCIISIOTCS C HCIONb30oBaHUuEM Pexomenmarumii MCO-R. Ilpoxonmsmas depes
PaCTUTEIBHOCTh MIIM PAaCCEesIHHASI COCTABIIIONIAs BBIYUCIAETCS C UCIOIB30BAaHUEM MOJIENH, OCHOBAaHHON Ha
Teopuu nepenoca sueprun uznyuenus (RET).

3.2.1 Pacuer cocrasiasiiouieii, 1ugparupyemMoii Hax BepxHeil YaCTbI0 PACTHTEJbHOI0 MAaCCHBA

Judpakionssle  1motepH, L, ~HCHBITBIBAEMBIE HAa Tpacce CHUTHana, JAUPpParupyeMoro Haj
PacTUTEIBHOCTHIO, MOTYT PAacCMaTPUBAThCS KakK OU(PPAKIU HaJl IBOMHBIM M30JIMPOBAHHBIM KIMHOBHIHBIM
MPENSATCTBUEM UL TE€OMETPUH, ONIPEACICHHON Ha PUCYHKE 4.

PUCVYHOK 4

COCTaBJ’lﬂlOl.llafl, zmq)parnpyeMaﬂ HaJx Bepﬂeﬁ YaCTbI0 PACTUTEJIBHOI'0O MacCuBa

P.0833-04

Yka3anHble NOTEPHU BBIYUCITIAIOTCA CICAYHOIINUM 06pa30M:
Ltop = Ltopidiff + GTx ((P) + GRx ((p) > (6)

e Gr(®) u Gr(Q) — morepu, onpenenseMble yriaMu, T0J KOTOPEIMA Au(parnpoBaHHasi BOJTHA MOKUAAET
Nepefalollyl0 aHTeHHY M IOCTyNaeT Ha HPUEMHYIO aHTEHHY, COOTBETCTBEHHO. L, 4 —3TO oOmue
TU(PaKIMOHHBIE TTOTEPH, BBIUMCIEHHBIE C WCHOJb30BaHMEeM Merona Pexomenmammu MCDO-R P.526 mns
JIBOMHBIX U30JUPOBAHHBIX KPOMOK MPENATCTBUH.
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3.2.2  BblYuC/eHHE COCTABJIAIOINX, KOTOPbIe OTH0AIOT Kpasi pACTHTEJILHOI0 MAaCCHBA

Hudpaxkironnbie NOTepH, Lyigeq ¥ Liigep, ACTIBITEIBAEMBIE CUTHAIIOM, TU(PPATUPYEMBIM BOKPYT PACTHTEIBHOTO
MaccrBa, MOTYT OISITh JK€ PacCMaTPUBATHCS Kak JUQpaKiysl HaJ ABOMHBIM H30JIMPOBAHHBIM KIMHOBUIHBIM
MPEMATCTBUEM ISl TEOMETPHH, ONIPEIEIEHHON Ha PUCYHKE 5.

PUCYHOK 5
Cocrasasionue, 1uparupyembie BOKPYI' PACTHTEILHOI0 MAaCCHBA
CropoHa a '

,
(ph

A S

Cropona b

P.0833-05

[ToTepu BEIYUCISIOTCS C HCTIOIB30BaHNEM ypaBHeHHH (7) U (8).

Lsidea = Ldifjisidea + GTX ((pa) + GRx ((pa) (7)

Lir = Lagy siger + G (9,) + G (0,), 3)

e Grl( Qg ) 1 Gr(Q,5) — TOTEPH, OTpeAesieMbIe yTIaMH, MOl KOTOPBIMU Au(parupyemMasi BOIHA TIOKHIAeT
Hepealollyo0 aHTeHHY M MOCTYNaeT Ha MPUEMHYIO aHTEHHY, [l CTOPOH a M b, COOTBETCTBEHHO. Lif sidea
U Ly siges  — 9TO oOmue AUGPAKIUOHHBIE IOTEPU BOKPYr KaXJIOH CTOPOHBI, BBIUYHCICHHBIE
¢ ucnoip3oBanneM Metonma Pexomenmammum MCD-R  P.526 mist ABOWHBIX HW30IMPOBAHHBIX KPOMOK
HNPENsATCTBUN.

3.2.3  BbluuC/IeHHE COCTABJISAIONICH, 0TPAKeHHOH OT 3eMJIN

[Ipenmonaraercs, 4To paccMaTpuBaeMasi Tpacca IOCTATOYHO KOPOTKa JIsi TOTO, YTOOBI OTpPaKeHHAs OT
3€MJIA BOJIHA MOIJIa MOAEIHUPOBATHCS C IOMOIIIBIO T€OMETPHUH, MOKa3aHHOW Ha PUCYHKE O.
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PUCYHOK 6

COCTaB.]IfIIOIIIaﬂ, OTpaKeHHas 0T 3eMJIU

Tx (p

P.0833-06
JIJISI BBIYMCJIICHUA TMOTEPHb, HUCIILITHIBACMbBIX OTpa)KeHHOfI OT 3eMJIM BOJIHOM Ha BXOA€ NPHUEMHHUKA, MOXHO
MMPOU3BECTHU pPaCUECT KO3(I)(I)I/II_[I/IGHT3. OTpaXXCHU, Ro, OTPaXXCHHOI'0 OT 3€MJIM CUTHAJIa MIpU 3aJaHHOM YTIJIC

CKONBXKEHHA, O,. DTO — CTaHAAPTHBIM METOM, KOTOpPhIM omuckiBaeTcs B Pekomenmanmn MCO-R P.1238.
3HaUYCHUSI TUAICKTPUUECKON MTPOHUIIAEMOCTH U IPOBOIUMOCTH B3THI U3 Pekomennaniuu MCO-R P.527.

ITorepn, HCHBITBIBAEMBIE OTPAKEHHOW OT 3€MIIM BOMHOM, Lground, AATIEE ONMPENEIAIOTCA KakK:
d +d,
p —20log,,(R,) + G, (0) + G (9), )

0

L =20log,,

ground

rae Grl(9) u Gr(Q) — morepu, ompezensieMble yriIaMd, MOJ KOTOPHIMH OTpa)XK€HHas BOJIHA MOKHIAET
MepEeAAONIYI0 aHTCHHY U IMOCTyNaeT Ha MPUEMHYI0 aHTEHHY, COOTBETCTBEHHO.
3.2.4  BpbluucjeHue Npoxoasieil yepe3 pacTUTEJIbHOCTh HJIH PACCESIHHOM COCTABJISAIOIIEH

Hnst cocTaBieHHsT TOYHBIX MPOTHO30B JIOMIOJHHUTENBHOTO OCHAO0JIEHUS] PACTHTENBHOCTBIO, IOJIB30BATENb
nomkeH BBecT B ypaBHeHue RET (ypasuenwue (10)) crienyromiue mapamMeTpsl:

Ol OTHOIIEHHE MOIIHOCTH, PACCESHHOW B MPSMOM HAIlpaBJICHUHU, K OOIIEH paccesHHOH
MOITHOCTH;

B: mmpuna ayda dhasoBoit GyHKIHE (TpagycChl);
Gy 00BenMHEHHBINH KO (UIMEHT MOTJIOMCHUS M PACCESTHHUS;
W:.  anpbeno;
Ayg:  mMpHUHA Jy4ya NPUEMHOMN aHTEHHBI (TPaIychl);

d:  paccrosiHHE, TPOXOANMOE BOJHON B PACTHTEIHLHOM MAaCCHBE (M).
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IIpu 3agaHHBIX BXOAHBIX mNapamerpax: 4actoTbl (I'Tw), THNMYHOrO pasMepa JNHUCTHEB MOICIUPYEMOMH
PacTUTENBHOCTH M MHAEKca miomanu jducteeB (LAI) pa3nmuuHbIX MOpOa AepeBhEB, U3 TAOIUIl TapaMeTPOB
RET (tabmuibl 3—6) MOXHO MOJYyYdTh Onvkaiimue 3uaveHus o, B, W u o.. Eciu st mapamerpsr
HEJOCTYIIHBI, TO cJexyeT MPUHATH ONrXkaiflliee MOIXOIsIlee 3HauYeHHE U3 MOPOJ ACPEBBEB, YKa3aHHBIX
B TaOJHUIIaX.

OTu 4YeThlpe TaONMYHBIX TapameTpa, Hapsay C YacTOTOM M 3HadeHHeM AYs,p, IIMPUHON JTyda NMPHUEMHOMN
aHTEHHBI 10 YpoBHIO 3 1b, 3atem ucnons3ytorcs B Moaenu RET.

Ocnabnienne, BBI3BAaHHOE pACCETHWEM IPH TPOXOXKIECHHHM CHTHAIA Yepe3 PacTUTENbHOCTh, L., Aaliee
oTpesiensieTcs Kak:

—T A’Y%? T = —T < 1 m o= =
€ +T'{[e —e ]-qy te z %(GWT) rivah
m=l1 :
L.,,=-101 T , 10
‘scat 0 0810 +A’Y%2 {_e_% 1 . g“ [A eTk ]} (10)
IR, — " .
2 L o
- 2 Sk

rue:
Ayp=0,6-Ay; ;: MUpHHA Ty4ya OPUEMHON aHTEHHEI 110 YPOBHIO 3 1b;
m:  TOPSIOK mepBoro wieHa [, He OyZeT CyIIECTBEHHO MEHsThes A1 m > 10 (mosromy
IU1st 6onpIMHCTBA ciy4dae, M = 10);

1=(0,+0,):-z: ONTHYECKAs IUVIOTHOCTh T B ()yHKIIMU PACCTOSHUSA Z:
_ 4
Ay, + mPy

BS = 036 : B
T
P, =sin’| — 11
N (2 Nj (11)
T=01-al)r.
KoadurmeHTsl ociiadiieHus, sy, ONPEeIIaOTCs COrNIACHO XapaKTEPUCTUIECKOMY YPaBHEHHIO:
WX P
EN z =,

n=0 1_h_
S

rac:

P, =sin T \sin | 22 ,(n=1,..,N=-1Dmu W:M’ (12)
N N 1—oaW

rae N — HedeTHOe IIeJI0OE YHCIO, BbIOMpaeMoe B KadyecTBE KOMIIpOMHCCA AJi BPEMEHH BBIUMCIICHUS.
Bonpmue 3nadenuss N OpuBeAyT K Pe3KOMY YBEIHUCHHIO BPEMEHH BBIYMCIEHUS. llpuemiemble 3HaueHUS
ompenenensl kak 11 < N < 21. JleBas ctopona ypaBHenus (10) Oyner paBHa | mig 3HaYeHUH S, KOTOpBIC
MPEICTABIAIOT COOOM KOPHM 3TOro ypaBHEHHs. OT0 macT N + 1 KOpHeH, Aisl KOTOPBIX HPUMEHSETCS
CJIEAYIOIIEe COOTHOILCHHE:
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Koadduuuentsr ammauty npl, Ay, ONpeaenstoTcs CUCTEMON TUHEHHBIX YPaBHEHHU, 3aJaHHBIX B BUJE:

ul A +1
> A bW a2 (13)
k:N+1 l—h PN 2
2 5,
rue:
u——cos(ﬂj
" N
8,=0 mmn#zN
u

0,=1 ma n=N.

3.2.5 KomOuHAIUA 0TAEJILHBIX COCTABJIAIOIINX

O6mme moTepH, Ly, UCIBITHIBAEMBIC CHUTHAJIOM, PACIPOCTPAHSIONINMCS Yepe3 ACPEBhbs, B ITOM clydae
OTIPEICTISIOTCS KOMOUHAIIMEH OTJICIIBHBIX COCTABJISIFOIINX MTOTEPh:

L

“Fop

L

~Lyidea —Lyigen —“ground -L

L, =-10log, 10[ 1o ]+10( 1o j+1o[ v +1o[ 10 ]+1o( W) . (14)

total
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TABJINIIA 2
ITapaMeTpbl pacTUTEILHOCTH
Koncknii kamran CepeOpHCThIii KiIeH JlonnoHckuii niiaTan JInna o0bIKHOBEHHAS Kien cukamop

C aucrBoii C nucTBoi be3 ucTBEI C smmcTBoi be3 McTBBI C aucrBoii be3 ucTBEI C aucrBoii be3 McTBBI
LAI 1,691 1,930 1,475 1,631 0,483
Eliif:; o0 0,300 0,150 0,250 0,100 0,150

aakro SAnonckas Kiaen 3 Cosna I'mmanaiickuii Inaran 3 anaMnna;nbﬂaﬂ
BHIIIHSA TPeXJIONAaCTHOIH Kopeiickas Keap aMepHKaHCKuit CeKBOIist

C aucrBoii C nucTBoi Be3 1ucTBBI C smmcTBoOi C nucTBoi C aucrBoii C auctBoii
LAI 2,08 1,45 1,95
EEETESB (M) 0,1 x 0,055 0,05 x 0,08 0,07 x 0,085 0,001 x 0,1 0,001 x 0,046 0,22 x 0,16 0,035 x 0,078

SInoHCKast BUIIIHS:
JIuna oOBIKHOBEHHAS:
TIupamuanbHas CeKBOMS:
I'unakro:

KoHckwit kamraH:
IMumanarickuii keap:
JloHmOHCKUH TJ1aTaH:
CocHa koperickast:
IInaTan aMepuKaHCKUMA:
CepeOpuCThIii KIIeH:
Kuen cukamop:

Kiten TpexionacTHOM:

Prunus serrulata var. spontanea
Tilia x. Europaea
Metasequoia glyptostroboides
Gingkgo biloba

Aesculus hippocastanum
Cedrus deodara

Platanus hispanica muench
Pinus Koraiensis

Platanus occidentalis

Acer saccharinum L

Acer pseudoplatanus L

Acer buergerianum
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TABJINIA 3
IogoOpanHblie 3HAYEHUS 0. B 3aBHCHMOCTH OT YaCTOTHI/TIOPOBI iepeBbeB
Yacrora If::::::: Cepe0pucThlii KiieH JlonnoHcKkmii iIaTaH JIuna o0bIKHOBEHHAs Knen cukamop
(I'Tw)
C nucrBoii C smcTBoit Be3 mcTBBI C nucrBoii be3 aucTBBI C smcTBoit be3 aucTBBI C nucrBoii be3 aucTBBI

1,3 0,90 0,95 0,90 0,95 0,90 0,90 0,95 0,95

2 0,75 0,95 0,95 0,95 0,95
2,2 0,95 0,5

11 0,85 0,90 0,7 0,95 0,95 0,95 0,95
37 0,95
61,5 0,80 0,25 0,90

aaKro SAnonckas Kien CocHa I'mmanaiickuii IInaran IMupamuganbHas
Yacrora BUILHS TPeXJIONACTHOM Kopeickast Keap aMepUKAHCKHUI CeKBOHs
(I'T'w)
C nucrBoii C aucrBoii C aucrBoit C nucrBoii C smcTBoit C amcrBoit C smcTBoit

1,5 0,90 0,95 0,95 0,7 0,48 0,95 0,93

2,5 0,90 0,93 0,95 0,82 0,74 0,74 0,82

35 0,30 0,90 0,95 0,74 0,92 0,85 0,85

4,5 0,40 0,90 0,9 0,72 0,91 0,75 0,89

5,5 0,40 0,95 0,9 0,73 0,96 0,70 0,82
12,5 0,20 0,16 0,25 0,23 0,27 0,71 0,21

ITPUMEYAHUE. — Pazmep NUCTBBI B METPaX.
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TABJINIIA 4

13

Yacrora If:;ﬁ::j CepeOpHcCThIii KJIeH JlonnoHckuii niaTan JInna o0bIKHOBEHHAS Kien cukamop
(I'T'w)
C aucrBoii C aucrBoii Be3 nucTBbI C aucrBoii be3 nucTBBI C aucrBoi be3 nucTBBI C aucTBoii be3 qucTBBI
1,3 21 14 43 42 16 76 50 70
2 80 31 49 60 62
2,2 25 13
11 69 58 100 19 78 48 44
37 18
61,5 48 2 59
aakro SInonckas Kuen CocHa I'mmanaiickuii IInaran IMupamuganbHas
Yactora BHIUHSA TPeXJI0NACTHOM Kopeiickas Keap aMepHKAHCKHIH CeKBOs
@ C nucrBoit C aucrBoii C nucrBoit C aucrBoit C simcTBOit C sicTBOit C sicTBOit
1,5 28,65 57,30 18,47 70 51,5 61 44
2,5 36,89 57,30 45,34 55 77,5 23 71
3,5 57,30 114,59 13,43 72 103 105 65
4,5 28,65 114,59 57,30 71 94 65 34
5,5 28,65 229,18 114,59 75 100 77 77
12,5 3,58 3,38 4,25 4,37 3,54 2,36 2,57

ITPUMEYAHMUE. — Pa3mep 11CTBBI B METPax.
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TABJINIA 5
IMonoOpanHbIe 3HaYeHHS AJIHL0ET0 B 3aBHCHMOCTH OT YACTOTHI/MOPObI IepeBhEB
Yacrora If::::f:: Cepe0pucThlii KiieH JlonnoHcKkmii iIaTaH JIuna o0bIKHOBEHHAs Knen cukamop
(I'Tw)
C nucrBoii C smcTBoit Be3 mcTBBI C nucrBoii be3 aucTBBI C smcTBoit be3 aucTBBI C nucrBoii be3 aucTBBI

1,3 0,25 0,95 0,25 0,95 0,95 0,95 0,95 0,85

2 0,55 0,95 0,95 0,95 0,95
2,2 0,95 0,45

11 0,95 0,95 0,95 0,95 0,75 0,95 0,95
37 0,95
61,5 0,80 0,50 0,90

aaKro SAnonckas Kien CocHa I'mmanaiickuii IInaran IupamuganbHas
Yacrora BUILHS TPeXJIONACTHOM Kopeickast Keap aMepUKAHCKHUI CeKBOIis
(I'T'w)
C nucrBoii C aucrBoii C aucrBoit C nucrBoii C aucrBoit C smcTBoit C nucrBoii

1,5 0,95 0,95 0,96 0,78 0,43 0,88 0,98

2,5 0,92 0,95 0,95 0,92 0,71 0,71 0,97

35 0,10 0,95 0,95 0,71 0,87 0,84 0,93

4,5 0,83 0,30 0,95 0,87 0,92 0,95 0,99

5,5 0,90 0,90 0,95 0,75 0,97 0,96 0,94
12,5 0,97 0,90 0,94 0,98 0,98 0,25 0,99

ITPUMEYAHUE. — Pazmep NUCTBBI B METPaX.
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TABJINIIA 6

[MonoOpanHble 3HaYeHHUN O B 3aBUCUMOCTH OT YaCTOTHL/OPO/bI IepeBheB

15

Yacrora If;::lf::j CepeOpucThlii KJIeH JlonnoHckuii niaTan JInna o0bIKHOBEHHAS Kien cukamop
(I'Tw)
C aucrBoii C aucrBoi be3 nucTBBI C aucTBoii be3 nucTBBI C nucrBoii be3 nucTBBI C aucrBoii be3 nucTBBI
1,3 0,772 0,241 0,139 0,147 0,221 0,22 0,591 0,36
2 0,091 0,176 0,203 0,692 0,249
2,2 0,377 0,244
11 0,124 0,321 0,75 0,459 0,56 0,757 0,179
37 0,441
61,5 0,567 0,498 0,647
aakro SInonckas Kuen CocHa I'mmanaiickuii IInaran IMupamuganbHas
Yactora BHIUHSA TPeXJI0NACTHOM Kopeiickas Keap aMepHKAHCKHIH CeKBOs
@ C nucrBoit C aucrBoii C nucrBoit C aucrBoit C simcTBOit C sicTBOit C sicTBOit
1,5 0,40 0,30 0,47 0,215 0,271 0,49 0,261
2,5 1,10 0,49 0,73 0,617 0,402 0,486 0,350
3,5 0,30 0,21 0,73 0,334 0,603 0,513 0,370
4,5 0,46 0,20 0,27 0,545 0,540 0,691 0,266
5,5 0,48 0,24 0,31 0,310 0,502 0,558 0,200
12,5 0,74 0,18 0,47 0,50 0,90 0,17 0,44

ITPUMEYAHMUE. — Pa3mep 11CTBBI B METPax.
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PUCYHOK 7

Ocaabaenue 175 miomaan odaydenus 0,5 M u2 M,
a) NpU HAJWYHMH JIUCTBBI, b) 0€3 JIHCTBBI*

10T
A~/
///7 /
A - 40TTn
— L 4
o s .
e = [

0 10 20 30 40 50 60 70 80 90 100

JlanmbHOCTB PacipoCTpaHeHus! B PaCTUTEILHOCTH (M)

a)
Nsrru
) / J 10Ty
_ /N
j _—
/// / _—
P =
// //
7 —

7 401Tn
/ — - /
/ -
S 4

0 10 20 30 40 50 60 70 80 90 100

JlanmbHOCTB PacpoCTpaHeHus! B PaCTUTEILHOCTH (M)

b)
77777777 51T, 0,5m — — — 10TTw, 2™
5T, 2w o 40TITw, 0,5
— —— 10TTm, 0.5M — — 40TTuw, 2™

KpuBsle noka3plBaloT JONOIHUTENbHbIE IOTEPU 3a CUET HATUYMS JIUCTBBIL,
UCIIBIThIBAGMblE CUTHAJIOM, NIPOXOSIINM uepe3 Hee. B mpakTuueckux
CHUTYaIUSX Ha CUTHAJI, PACIIPOCTPAHSIOMIMIICS 3a MpeieslaMy 3TOT0 MacCHBa
JIMCTBBI, OyIyT BO3AEHCTBOBATh COCTABIIIONINE ITOTEPh, 00y CITOBICHHBIE
MIPOXOXK/ICHHEM CHTHAJIa KaK Yepe3 pacTUTENbHOCTh, TaK U Au(paKuueil Ha
Heil. B TakoM cirydae mpeoOnagaroniiid THI U3 3TUX IBYX MEXaHH3MOB
pacnpocTpaHeHust OyneT OrpaHHIUBAIONIIM (AaKTOPOM B OTHOIICHHUN
00ImHX MOTeph 32 CUET PACTUTEIHHOCTH.

P.0833-07
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4 Jenousipuzanus

PesynbraTel mpenpimymmx usMepeHuii Ha dactoTe 38 [T mo3Bommid craenaTh IPENNONIOXKEHUE, YTO
JETOJSIpU3allis 32 CYET PACTUTEIBHOCTH MOXET OBITh JOCTAaTOYHO BEJIMKA, TO €CTh IepelaBacMbIi
KpPOCCIIOJIIPU30BAHHBIA CHUTHAT MOXET OBITh TOTO ke MOpSAKAa, YTO W CHTHAJI OCHOBHOM MOJISPH3AINH,
PpacIpOCTPaHSIONTHICS Yepe3 pacTUTENbHBIN MaccuB. OMHAKO MpH OONBIMUX JATBHOCTSIX NMPOHUKHOBEHHSI,
YTO KaK pa3 ¥ HEOOXOIMMO JUIsl BOSHUKHOBEHHUS TaKOW CUTyallMH, OClia0ieHne OyaeT TaKk BEIUKO, 9TO 00a
CUTHAJa, KaK KPOCCIIOJIIPU30BAHHBIN, TaK U C OCHOBHOM MOJspU3alied, OKaKYTCS HUKE TUHAMHYECKOTO
JaTia3oHa IPHEMHUKA.

5 JAunnamudeckue 3¢ ¢exThl

brimo oTMeueHo, 4TO KOrja JUHUS CBSI3U HPOXOIUT YEpe3 PaCTUTENBHOCTh, aMIUIUTYJa MPUHUMAEMOIO
CUTHaJa TpeTeprieBaeT OBICTPhle M3MEHEHUS NpPU MEPEeMEIICHUAX PacTUTeTbHOCTH. OCHOBHOW NPUYMHON
TaKoTro TEepeMElIEHUsl SIBIsSEeTCS BeTep, U u3MepeHusi Ha yactotax 38 u 42 I'Th mokazanu, 4To MEXIy
4acTOTOW aMILTUTYIHBIX (PIYKTyaIuii U CKOPOCTBIO BETpa HAOI0IACTCsI CUITbHAS KOPPEIISIIUSL.

[Ipu paccmoTpennn 3¢pPpeKToB BIHSIHUS PACTUTENFHOCTH OYEBHIHO, YTO OKpY)Karomas 00CTaHOBKa He OyJeT
HAXOJUTHCA B CTATHYECKOM COCTOSIHHU. BIOJIb Tpacchl CHTHAja B HAIIPaBJICHWH MECTOIOJIOKEHUS IPUEMHHKA
MOT'YT HaxOAUTHCS OJHO WIIM HECKOJIBKO JIePEBLEB, KOTOPBIE HE NaayT CPEAHEro OCiablieHus], JOCTaTOUHOTO
JUT. YMEHBIIICHUS YPOBHS MPUHUMAEMOI0 CUTHAJIA HWXKE CUCTEMHOro mnpezaena. OfHako ObUIO OOHApYKEHO,
YTO KOT/Ia JI€PEBhS HAXOMATCS B JBIKEHUH, YPOBEHb CUTHAIA MEHSIETCS B THHAMUYIECKOM PEXXUME B OOJIBIIIOM
JIMara3oHe 3HAYCHUH, CO37aBas YCJIOBUS HEBO3MOXKHOCTH OOCITY:KUBaHHS. BbUT MpoBeneH psj U3MepeHH
YPOBHSI CUTHAJIa, MPOXOJMAIIECTO Yepe3 JepeBbs, B (DYHKIIMM BPEMEHH, M PE3yJIbTaThl U3MEPCHUN MOKa3an
CpelHee CHIDKeHHe YpOBHA curHaia npumepHo 20 nb Ha omHO aepeBo. beima oTMmMeueHa 3HAYMTENBHAS
M3MEHYMBOCTh CHTHAJlAa C YacTBIMH TIPOTAJaHUSMH CHTHajda mpu ero ocmabneanmn 1o 50 ab,
MIPOAOJDKAIOIIUMHUCS B TeUeHHEe puMepHo 10 mc.

Bbuto oTMedeHo, 4TO TiyOoOKas HyjeBas CTPYKTypa, HaOlogaeMas BO BpPEeMs CEpUH M3MEPCHUMN, MOXET
CO3/IaBAThCSl TOJILKO 33 CYET B3aUMOJICHCTBHS PSAJa COCTABIISIONIMX PACCESHHS MPU MPOXOXKICHUH Yepes
pPacTUTENBHOCTD. J{JIst UMHUTAIMH 3TOTO MEXaHU3Ma PaclpoOCTPAHEHUs ObLIO PACCUMTAHO CYMMapHOE TIO0JIE OT
psAaa MCTOYHUKOB DPACCESHUS, PACIOJOXKCHHBIX IMPOU3BOJIBHBIM 00pPa3oM BIOJb JIMHWHW, KacaTeIbHOW K
Tpacce. UTOOBI MONYYUTHh PE3yNbTUPYIONIMNA CHUTHAN C COOTBETCTBYIOIICH H3MEHYMBOCTHIO BO BpPEMCHH,
PACIOJIOKEHHE KaKIOT0 UCTOYHHKA PACCESTHUS ObLIO U3MEHEHO COTJIACHO CHHYCOUJIE, YTOOBI UMUTHPOBATh
JIBIKCHUE BETOK JICPEBHEB NPU BO3JICHCTBUU BeTpa. YacToTa U CTENeHb W3MEHYMBOCTH MECT PACIIOJIOKCHUS
HUCTOYHUKOB PACCESIHUS BO3PACTAM TPU YBEIUYCHHH CKOPOCTH BeTpa. JlaHHAs MOJENb MPUEMIIEMbIM
00pa3oM COOTBETCTBOBAJIA HAOIIOICHUSM.

MO)Z[GJII/IpOBaHHLIe BPEMCHHBIC PAAbl W 3HAUCHHA CTAaHAAPTHBIX OTKJIOHEHUI aMIIIUTYIbl CHUI'HAJIOB
B 3aBHCHMOCTH OT CKOPOCTEH BeTpa, M3MEHSIOIUXCs B nuana3zone oT 0 g0 20 m/c, mpencTaBiieHbl Ha
pUCYHKE 8 B CPAaBHEHHUH C IAHHBIMU U3MEPEHUI.
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PUCYHOK 8

CTraHJapTHOE OTKJIOHEHHE H3MEPEHHbIX H MO/ICJIMPOBAHHBIX BPEMEHHbBIX PS/I0B
Ha yactore 40 I'T'n B pynkunn ckopocru Berpa
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CrangaptHoe OTKIOHEeHHe curHana (1b)
.

CxopocTtb BeTpa (Mm/c)
¢ lI3MepeHHBIC 3HAYCHHS

— MO[[CJ]I/IpOBaHHbIC 3HA4YCHUA
P.0833-08

Juig  modydeHHs TPOCTOTO JIMHEHHOTO TPHUOIIKEHHS CTaHIApTHOE OTKIOHEHHE C MOJAETHpyeTcs
CIIeIYIONUM 00pa3oM:

o=v/4 1B, (15)

TJIe vV — CKOPOCTh BeTpa (M/c).

Crenyer OTMETHTB, YTO HECMOTpPS Ha TOT (PAKT, YTO ITOT THII MOJICIU JEMOHCTPUPYET NPHUCYIIYIO €
3aBUCUMOCTh OT YaCTOTBI, pa3iuuusi B [UIMHAX TPAcC IPH MPOXOKICHUH CUTHAIOB CKBO3b JCPEBBS
HEBEIIMKHW, U B THIIOBOH moyoce mpomyckanus 40 MI'TT mosBSATCS TUIaBHBIE (aMIDIUTYIHBIC) 3aMHPaHUA.
BricTphie 3amMupanust 00yCIIOBIEHB H3MEHYHMBOCTHIO CPEIBI PACIIPOCTPAHEHUS BO BPEMEHHU.

B Tabmune 7 mpexactaBieHbl TUIMYHBIE AaHHBIE A CPEOHMX 3HAUYEHWH M CTAHAAPTHBIX OTKIOHEHUH
ypoBHE# ocnalieHus, u3MepeHHbIX Ha yactoTe 38 [T A Tpex THIOB NepeBLEB B YCIOBHUIX OC3BETPHUS U
IIPU CUJIBHOM BETpE.

TABJINIIA 7
JAuHaMnka 3aMUpaHuii B PACTHTeIbHOCTH, H3MepeHHas Ha yacToTe 38 I'T'y
Tun 1epena Kycr mmnoBanka S160us Cocna
aep (muametp 2 m) (muametp 2,8 m) (nuametp 1,5 m)

besserpue Cpeanue notepu (nb) 8,6 17,4 7,7

CrannaptHOoe oTKIIOHEeHUE (1b) 2,0 2,8 2,2
Cunpaeblii Betep | Cpemnue motepu (1b) 11,7 17,8 12,1

CrannaptHoe oTkiionenue (1b) 4,4 4,2 43

6 XapakTepHCTHKH pa3dpoca 1o 3a1ep:KKe, 00yCJI0BJIEHHOI0 PACTUTEJIbLHOCTHIO

Curnan, NOCTYMAIOUIUI Yepe3 pacTUTENbHBIH MOKPOB, COCTOMT K3 MHOTOTPACCOBBIX KOMIIOHEHTOB H3-3a
s¢pdexrta paccesHus. CurHajd Ha BXOJe NPHHHMAETCs ¢ pa3dpocoM Mo 3aiepkke. Takoi pazbpoc mo
3aJepKKE MOJKET OKa3blBaTh CYLIECTBEHHOE BIUSHHME Ha HIMPOKOIIOJIOCHBIE IH(POBBIE CHUCTEMBI CBSI3U
U TIO3TOMY Ba)KHO HMMETh BO3MOXHOCTH TIPOTHO3MPOBATh XapaKTEPHCTHKH pa3dpoca Mo 3aJepiKke,
BBI3BAaHHOTO PaclpOCTPAaHEHUEM CUTHAJIa Yepe3 pacTUTEIbHOCTb.
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HanHble, copeprkamuecss B TaOnuie 8, OCHOBaHBI Ha pe3yJibTaTaX M3MEPEHHUS IIHMPOKOMOJIOCHBIX YacTOT
B PecrryOnuke Kopes. XapakTepucTUKM BpeMEHHOW 00JacTH ObLIM TMOJMYYEHBI AJSl CHUTHANa HeCyleH
yacToTsl nojiockl 3,5 I'T1, Mooy IMpOBaHHOTO METOJJOM UMITYJIbCHONW Moaynauuu B 1,5 He. Llupuna nonocst

MOJIy4aeMOTr0 CUTHaJa ¢ UMITyJIbCHOU Moayisinueit Ha ypoBae 1,5 nb coctasmnser 0,78 I'T.

TABJIMLA 8
XapakTepuCTHKU 3a/iepKeK NPHU MPOX0:KIeHUN CUTHAJIA Yepe3 PACTUTEIbLHOCTD
HuKro SInonckas Kien CocHa I'mmanaiicknit Ilnaran IMupamupaabHas

Iapamerpbi BHIIHSl |TPEXJONACTHOM | KOpelcKas Keap AMEePHKAHCKHUH CeKBOIf

C nmuctBoii|C auctBoii| C JauCTBOM C aucrBoii | C nucTBoii C aucTBOM C aucTBOM
['mybuna
pacTuTeb- 5,4 6,2 473 5,2 4,7 6,5 4,7
HOCTH (M)
Paz6poc no
3a/IepPIKKe 7,27 8,23 5,89 6,62 6,39 2,56 6,56
(HC)
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