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IIpeaucnosue

Poinb CeKTopa PaguoCBA3U  3aKJIIIOYAaCTCs B obecneueHN U paguoOHAJIbBHOI'O, CHpPaBEAJIMBOIO, 3(1)(1)€KTI/IBHOFO n
OKOHOMHWYHOT'O HCHOJB30BaHUA PAJUOYACTOTHOI'O CIICKTpa BCEMU CJ'Iy)K6aMI/I paanocCBA3U, BKIIKOYAsA CITYTHUKOBBIC
CJ'IY)K6BI, n TMPOBCACHUMU B HCEOIPAHMYCHHOM YAaCTOTHOM [JUAIla30HE HCCHCHOB&HHﬁ, Ha OCHOBaHUHU KOTOPBIX
NPUHUMAIOTCA PeKOMeHI[aIII/II/I.

BcemupHble u pernoHanbHble KOH(EPEHIINH PAaANOCBI3U U accaMOJIen paAuoCBsI3U TPH MOIEPKKE HCCIIEA0BATEILCKIX
KOMHCCHI BBITIOJIHSIOT PEryIaMEHTapHYI0 U MOJUTHYECKYI0 QyHKimu CeKTopa paanocBs3y.

[Monutuka B 00J1aCTH NPAB HHTENIEKTYaNbHOI co0cTBeHHocTH (ITUC)

ITomutuka MCD-R B o6mactu IIMC wmsnaraercs B oOmieii martentHoil nonmTtrke MCD-T/MCD-R/MCO/MDBK,
ynomuHaeMoit B Ilpunoxenun 1 k Pesomronuun MC3O-R 1. @opmbl, KOTOpble BiajeibllaM TATEHTOB CIEAYET
HCIIOJIL30BATh JIJISI IPEICTABIICHUS TATCHTHBIX 3asBJICHUN U JICKIIapalyii O JIMIICH3UPOBAHUY, MIPEICTABIICHBI 110 aJIPECy:
http://www.itu.int/ITU-R/go/patents/en, rae Tarxke comaepskarcs PyKOBOISIIME MPHHIMIIBI 1O BBITOJHEHHIO OOIIEH
nateHTHOU ouTukd MCO-T/MCD-R/MCO/MBK u 6a3a qaHHBIX MaTeHTHON HHPOpMamn MCO-R.

Cepuu Pexomenganuii MCI-R

(TTpexcraBieHs! Takxe B OHIIAWHOBOM (opme 1o agpecy: http://www.itu.int/publ/R-REC/en.)

Cepus Ha3Banmue

BO CryTHUKOBOE paJUOBEIIaHNe

BR 3amuch U1 IPOU3BOJCTBA, APXUBUPOBAHUS M BOCIIPOM3BEICHNU; IUICHKH VIS TEJIEBUICHU

BS PannoBemarensHas ciyx0a (3ByKoBas)

BT PaanoBeniarenbHas ciyx0a (TelneBU3HMOHHAS)

F dukcupoBaHHas ciryxoa

M INoxBuxHas CIIyTHUKOBAs CIIy)k0a, CITyTHHKOBas CIIy>k0a painoonpeieNeHus,
TIOOHUTENBCKAs CITyTHUKOBAs CIIy>kK0a M OTHOCSIIIMECS K HUM CIIyTHHKOBBIE CITY KOBI

P PacnpocTpaHeHue pagnoBoJIH

RA Pagmoactponomus

RS CucTeMBl TUCTAaHITMOHHOTO 30HIUPOBAHUS

S dukcupoBaHHAs CITyTHUKOBAs CIIyk0a

SA KocMmuueckre nmpuMeHEHUS X METEOPOIIOTHS

SF CoBMeCTHOE HCIOIB30BAaHNE YaCTOT U KOOPAMHALMS MEXIY CUCTEMaMH (PUKCHPOBAaHHOM
CIIyTHUKOBOM CJTyKObI 1 (PUKCHPOBAHHOW CITYkKOBI

SM YpaBieHHe UCTIONb30BaHUEM CIIEKTPa

SNG CryTHUKOBBIN cOOp HOBOCTEH

TF [lepemava curHamOB BpeMEHHU M STAJIOHHBIX YacTOT

\Y CrnoBapb U CBSI3aHHBIE C HAM BOIIPOCHI

Ilpumeuanue. — Hacmoawas Pexomenoayus MCO-R ymeepoicoena Ha aHeautickom s3vike
6 coomeemcmeuu ¢ npoyedypotl, uznodxcenrou 6 Pezonoyuu MCO-R 1.
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XKenena, 2017 T.
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Bce npaBa coxpanensl. Hu ogHa 3 yacteld taHHOM ITyONMKaMy HE MOXKET OBITH BOCTIPOM3BE/ICHA C IIOMOIIBIO KAKUX OBl
TO HU OBUIO CPEACTB O€3 MPEIBAPUTENIFHOTO TMCbMEHHOTO paspemenns MCO.
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PEKOMEH/JIALIUSI MCD-R P.833-9

Oci1a0/1eHre CUTHAJIOB PACTUTEIBHOCTHIO
(Bommpoc MC3-R 202/3)

(1992-1994-1999-2001-2003-2005-2007-2012-2013-2016)

Cdepa npumenenust

B Hacroseld Pekomenaaiuu npeacTaBiieHbl HECKOJIBKO MOJIENEH, MO3BOJISIIOIIMX OIIEHUBATh BO3/IEUCTBUE
pacTUTENIBHOCTH Ha paJuocurHaibl. [IpeacraBieHbl MOAEIH, KOTOPhIE TPUMEHSIOTCA K Pa3jInYHbIM TUIIaM
PACTHUTENBHOTO TOKPOBA, K Pa3jMUHBIM T'€OMETPUUECKUM (opMaM Tpacc, 4YTO IMO3BOJISET PACCUUTHIBATH
oca0JICHHE CUTHAJIOB, IPOXOASIIUX Y€Pe3 PaCTUTEILHOCTh. PeKOMEH AN COEPIKUT TAKIKE U3MEPEHHBIC
JAHHBIC 110 JUHAMHMKE 3aMHUPaHU B DPACTUTCILHOCTH M XapaKTEPUCTHUKaM pa3dpoca 3aJepKKd B
pacrpoCTpaHEHUH CUTHAJIA.

KuaroueBkle cioBa

PactutensHocTh, ocnabjieHHMe, AMHAMUKA 3aMHUpaHMA, pa30pOC 3aJepiKKH, HAa3eMHBIC CHCTEMBI CBSI3H,
CHUCTEMBI CBSI3U 3eMIII-KOCMOC

Accamb6iest paguocBsizu MCD,

yuumosleast,

4T0 OcnablieHUe CHTHAJIOB PACTUTENLHOCTHIO MOXKET OBITh BaXKHBIM (PAKTOPOM B HEKOTOPBIX MPAKTUICCKUX
CUTYaIHsX,

peKkomeHoyem,

4TOOBI TIPH OIEHKE OCIAOIEHUS IPU MIPOXOKIEHUHN Yepe3 PACTUTENLHOCTh MCIIONb30Balach MH()OpMAIIHS,
npejctaBieHHas B Ilpunoxkennn 1, u pasHble MOJENH, OTHOCAIIMECH K auarna3ony 4actor oT 30 MI'iy
o 100 I'Tw.

IIpunoxenne 1

1 BBenenne

OcnaOneHue 3a c4eT PaCTUTEIBHOCTH IPU ONPEAETICHHBIX 00CTOATENBCTBAX MOXKET OBITH BECbMa Ba)KHBIM
(hakTOpOM Kak AJIl Ha3eMHBIX CHCTeM, TaK M AJISl CHCTEM CBs3M 3emiisi-kocMoc. OpHako MHOrooOpasue
YCIOBMH M THIIOB JIMCTBEHHOTO IIOKPOBa 3aTPyAHSIOT pa3pabOoTKy YHHUBEpPCAJbHOM IPOLETypbhI
MPOTHO3UPOBaHus ocnabieHus. Kpome Toro, HeJOCTaeT COMOCTABUMBIX SKCIIEPUMEHTAIBHBIX JAHHBIX.

MO,Z[CJ'II/I, OIMKMCBIBACMBIC B MOCJICAYIOIHUX pa3ciiax, IPUMEHUMbI B KOHKPECTHBIX AHUAIIA30HAX YaCTOThI IJIs
PAa3JINYHBIX TUIIOB T€OMCTPUHN TPACCHL.

* B 2020 rony 3-q I/ICCHGHOBaTCHLCKaH KOMHCCHA MO PpaAuOCBA3M BHCCJIA IOIPABKU PCAAKIIMOHHOI'O XapaKTepa

B HaCTOsIIyI0 PexoMenmamio B cootBeTcTBUH ¢ Pesomronmeit MCO-R 1.
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2 IIpensitcTBHe, cO31aBaeMoe JIECHCTOIf MECTHOCTBHIO

2.1 Ha3zemHbIe Tpacchl ¢ 0AHUM TePMHHAJIOM, PACIO0JIOKEHHBIM B JIECHCTOH MECTHOCTH

Ha HazeMHBIX paguoTpaccax ¢ OJJHIM TEPMHUHAIIOM, PACTIOI0KEHHBIM B JIECY HIIH B JPYTOM MECTe ¢ OOMIILHON
PaCTUTENBHOCTBIO, JOTOJHUTEIBHBIE TIOTEPU 33 CUET PACTUTEIBHOCTHM MOXHO OIIMCATh C IOMOILBIO JIBYX
OCHOBHBIX I1apaMeTPOB:

— ko3¢ uIMeHTa MOroHHOro ociadnenus (ab/m), 00yCIOBIECHHOrO, MPEXKIE BCErO, PaCCESTHHUEM
SHEPIHH 3a MpeaeaMi PAIOTPACChl, KOTOPBIH H3MEPSIETCS Ha OYCHb KOPOTKHUX TPaccax;

— 00IIEero MaKCHMaJIbHOTO JOMOJHUTENBHOTO OCIA0JIeHUs HAa PaJuoTpacce 3a CYET PaCTUTENbHOCTH
(nb), yauThIBaroIero BIMSHUE JPYTUX MEXaHW3MOB, BKIIIOYAs paclpoCTpaHEHUE 3eMHOM BOJIHBI HaJl
BEPXHEH 4acThIO pACTUTEIHHOI'O MAaCCHBa U IPIMOE PACCESHUE B IIPEAEIaX 3TOr0 MacCUBa.

Ha pwuc. 1 mepematumk HaxOOWTCA BHE Jieca, a NMPHEMHHK — HA HEKOTOPOM paccrosuuu, d, B Iecy.
JlonosiHuTENBbHOE OClabiicHHEe, Aey, 32 CUET PACTUTEIIBHOCTA MOXKHO ONPECITUTh, KaK

Aoy = An[l-exp(-dy/An], 1)
rie.
d: uIMHA y4acTKa Tpacchl, MPOXOSIIETo 1Mo jecy (M);

Y: TOTrOHHOE ocliabieHue JUIsi OYeHb KOPOTKHUX TPACC, MPOXOMSAIINX Yepe3 paCTUTEbHBIN
MaccuB (nb/m);

An: MakcuMalbHOE ocnablieHHe JJisi OJHOTO TEPMHHANA TPU ONPENCIICHHOM THIEC U
riryomHe pacturenbHocTh (Ib).

PUCYHOK 1
TunuuHas paaunorpacca, npoxoasumas mno JIECHCTOH MEeCTHOCTH
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Jlmuea Tpaccsl B iecy, d

P.0833-01

Baxno 3aMCTHThb, 4YTO 3a JOIIOJIHUTCIBHOC OCJ'Ia6J'IeHI/Ie, Aev, MNIPUHUMAKOTCA HE IMOTCpU B CB060}_IHOM
MIpOCTPAaHCTBEC, a OCJ'Ia6J'ICHI/IC, O6y0HOBHCHHOC BCEMH OCTaJIbHBIMU MeXaHH3MaMU. Takum 06p330M, ecau Obl
reoMeTpus TpaccChl, I/1306pa)KeHHOI71 Ha puc. 1, Obl1a TaKOﬁ, YTO MOJIHOTO ITPOCBETA @peHenﬁ HEC CyLIECTBOBAJIO
6BI, TO 3a Aev MNPUHUMAJIOCh OBl JOITOJIHUTEIIbHOC ocabjeHue 0 OTHOLIEHHIO K CBO60,Z[HOMy IIPOCTPAHCTBY
n Z[I/I(l)paKI_H/IOHHBIM MOTCpAM. AHaIIOrHYHBIM 06p330M, ecid Obl YacToTa OblIa J0CTAaTOYHO BLICOKOfI, YTOOBI
CACJIaTh IMOTJIOMICHUEC B ra3ax OIlYyTUMBIM, TO Aev BBIPAKAJIOCH OBl B JOIIOJIHUTCIIbHOM IIOI'JIOIICHHH B ra3ax.



Pex. MCI-R P.833-9 3

Cne}lyeT TAaKKC€ OTMCTHUTD, UTO Am OKBUBAJICHTHO IMOTCPAM 3a CHET MCCTHBIX IMTOMEX, KOTOPLIC XapPaKTCPHLI JJI1
TEpMHUHAJTA, HCIBITBIBAIONICTO 3aTCHCHUC OT HEKOTOPLIX q)OpM 3eMHOMU MOBCPXHOCTU HJIM MECTHBIX
OTpaxarouux nmpeaMeToB.

BenuunHa noronHoro ocnabieHus, y (1b/M), 0OYCIOBICHHOTO PacTUTEIbHOCTHIO, 3aBUCHT OT THIA U OT
IJIOTHOCTH paCTUTCIILHOCTH. Ha puc. 2 JaHbI MIPUMCPHBIC 3HAYCHUA OCHa6HeHI/IH B 3aBUCUMOCTH OT 4aCTOTHI.
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Ha puc. 2 moka3aHbl TUITMYHBIC 3HAYCHHSI TIOTOHHOTO OCIIA0JICHU S, TIOJYYCHHBIC B PE3YJIbTaTe Pa3HOOOPa3HBIX
M3MEPEHUM Ha Tpaccax, MPOXOSIINX B Jiecy, B auamna3one 4actoT oT 30 MI'u go npumepno 30 [Tu. Huke
npumepHo 1 [T BepTHKAIEHO MOJSPU30BAHHBIC CUTHAIBI UMEIOT TCHICHIIMIO UCTIBITHIBATH 00JIee CUIIBHOE
ociablieHre, YeM CHUTHAJbl C TOPU3OHTANBHOW MOJsIpU3alrel, YTo OOBSCHSIETCS paccessHueM OT CTBOJOB
JIepEBbEB.

PUCYHOK 2
Iloronnoe ocsiad;enue, 00yc/I0BJIeHHOE JIECHCTOI MECTHOCTHIO
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V: BEPTUKAJIbHAs MOJIIpU3ans
H: TOpPHU30HTAJIbHAs NOJIApU3alvst

P.0833-02

[loguepknem, 4TO OCnabiieHHE 3a CYET PACTUTENBHOCTH CHUJIBHO MEHSETCS M3-3a M3MEHUYMBOCTH CaMOro
PacTUTEIBHOIO MAacCHBa M IIMPOKOTO AMama3oHa MOpPOJ JAEPEeBbEB, IYCTOTHl M COAEP)KAaHMS BJArd,
MOJly4YEeHHOIO0 Ha TMpaKTUKE. 3HAu€HWs, NPUBEIEHHBIC HA pHC. 2, CIeQyeT CUYMTaThb NPOCTO Hamboiee
TUITUYHBIMH.

Ha gacrorax nopsiaka 1 [T moronHoe ocna0neHue 3a CUeT JHCTHEB JepeBbeB OKas3biBaeTcs Ha 20% BhIlIe
(nb/M), wem B ciydae nepeBbeB Oe3 JHCTBBI. BenmnumHa OCnaONEeHUs MOXET MEHSThCS M B pPE3yibTare
JBYDKEHUSI JIMCTBBI A€PEBbEB, HALIPUMED, IIPU BETPE.

Bennunna makcumansHOro ocnaOneHusi, An, OrpaHMYeHa paccesHHEM 3€MHOM BOJHBI M 3aBHCUT OT THIIA
U IUIOTHOCTH PACTUTEIBHOCTH, a TAKXKE JUarpaMMbl HAIIPaBJIEHHOCTH aHTEHHBI TEPMHUHAJIA, PACTIOI0KEHHOTO
B NpefeNiaXx pacTHTENBHOIO MAacCHBa W PACCTOSHHUS MO BEPTUKAIM MEXIY AHTEHHOM W BEpXHEH YacThbIO
PacTHTENBHOIO MacCHBa.

Usmepenust B amanasoHe wyactor 105-2200 MI'nm mnpoBoamnuck B YCIOBUSAX XBOHHO-TUCTBEHHOH
pactutenbHOCTH (cMemanHbiid Jec) nog Cankr-IlerepOyprom (Poccust) Ha Tpaccax, M3MEHSIOLMIMXCA 110 JJTHHE
OT HECKOJIBKHUX COTEH METPOB JI0 7 KM C Pa3IMUHBIMHU MOPOJAMHU AEPEBBEB CO CpeAHeil BrICOTON 16 M.

Pe3ynbprarel B 1€JIOM COOTBETCTBOBA M ypaBHEHHIO (1) C MOCTOSHHBIMH TIOTOHHOTO W MaKCHMAaJIbHOTO
ocnabieHus, MpuBeIeHHBIMU B TaOwme 1.
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TABJIMIA 1
IMapameTp Yacrora (MI'n) 1 noasspu3anus
Yacrota, MI'g 105,9 466,475 949,0 1852,2 21175
TOpPU30OHTANIbHAS HaKJIOHHAs HaKIJIOHHAs HaKJIOHHAs HaKJIOHHAs
y (nb/m) 0,04 0,12 0,17 0,30 0,34
Am (1b) 9,4 18,0 26,5 29,0 34,1

3aBucuMocTb Ap (1B) OT 4acTOTHI IMeEeT BUA:

Ap=ATY, )

rae f —gacrora (MI'1r), onpeesieHHas IO pe3yIbTaTaM Pa3IdYHbBIX HHKECTEAYIOMNX SKCIIEPUMEHTOB.

2.2

Uzmepenust B amamazone dactor 900-1800 MI'w, BbINOJHEHHBIE B MapKe C TPOMUYECKUMH
nepeBbsiMu B Puo-ge-XKanelipo (bpasunmusi) mpu cpenHeil BbicoTe JepeBbeB 15 M, NpuBenH
k 3HaueHusM A; = 0,18 nb u o = 0,752. BeicoTa mpreMHOM aHTEHHBI COCTaBJIsLIa 2,4 M.

Wamepennst B amamnazoHe dvacror 900-2200 MI'n, BeimosiHeHHbIE B Jiecy BOaM3M Myiixaysa
(Opannmst) Ha Tpaccax, M3MEHSIONIMXCS MO JUIMHE OT HECKOJNBKHX COTEH METPOB A0 6 KM,
C Pa3IMYHBIMH TIOPOJAAMH JEPEBBEB CO CPEAHEH BRICOTOU 15 M, mpuBenn Kk 3HaueHusMm A; = 1,15 nb
u o =0,43. [lpuemMHas aHTeHHa B Jiecy NpejCTaBIiisuia coOOW HECUMMETPUYHBIH BUOparop A/4,
YCTaHOBJICHHBIH Ha aBTOMOOMIIE Ha BBICOTE 1,6 M, a mepearomieil aHTEeHHO! CITYKHJI CHMMETPUYHBIH
BuOparop A/2 Ha BeicoTe 25 M. CTaHIAapTHOE OTKJIOHCHHE PE3yJIbTaTOB M3MEPEHHI COCTABIISLIO
8,7 nb. Habmonanuce ce30HHbIE n3MeHeHns Beanunnoi 2 n1b ra 900 MI't u 8,5 nb na 2200 MI'm.

Wsmepenust B auana3zone vactot 105,9-2117,5 MI'u, BBIIOJHEHHBIE B ABYX JICCOIMAPKOBBIX 30HAX
C XBOWHO-JIMCTBEHHOW pacTUTENIBHOCTRIO (cMemaHHbI sec) B Cankt-lIletepOypre (Poccust)
C IePEBbSIMH BBICOTOM OT 12 10 16 M U CPEIHUM PACCTOSHHUEM MEXIy HUMH IPUMEPHO 2—3 M, 4YTO
cootBercTByeT miuotHoctr 20—10 nepeBbes/100 M, npuBenad K 3HadeHusM Ay = 1,37 1b u o = 0,42,
Jiig mpreMa CHUTHAJIOB WCIONB30BANACh aHTEHHA, MPEACTaBISABINAs COOOW YeTBEPTHBOJIHOBBIN
BHOpaTOp, YCTAaHOBJICHHBIM Ha BBICOTE 1,5 M Haj ypoBHeM 3eMiH. PaccrosiHre MexXTy aHTEHHOM
MIPUEeMHMKA U aHTEHHOH IrepenaTdarnka cocTaBisuio oT 0,4 mo 7 KM, a Tpaccel Ajsl U3MEpPEeHUs ObLITH
BBIOpAHBI TaK, YTOOBI MEXKY STUMH aHTCHHAMHU UMENach JINHUS MIPSIMOM BUIMMOCTH 0€3 KaKuX-1r00
MIPETISITCTBUHN, a TOJBKO TMOKPBITAsI JIECHCTOM MECTHOCTBIO, B OTHOIIEHWH KOTOPOW OJKHBI OBLTH
MIPOBOAMUTHCA M3MEpEeHHs. BbUIH BBITIOTHEHBI Pa3IMYHbBIE dTAlbl SKCIIEPUMEHTA TIPH aHATIOTUIHBIX
METEOyCIOBHIX: CyXas TIoroja, BeTep CKopocthio oT 0 10 7 M/c.

Wsmepennsi, mpoBeneHHbIE B I0KHON 9acTW AHIIMHU A0 TiryouHbsl nmpoHukHOBeHUs 200 M uepes
CMELIaHHbIE XBOWHO-IMCTBEHHBIC JIECHBIE MACCHBBI, ONpENennan, 4to An coctasisier 46 nb npu
gacrore 3605 M. W3mepenns mpOBOAMINCH C HWCIIONB30BAaHUEM HAIIPABJICHHBIX AaHTEHH,
YCTaHOBJICHHBIX Ha BbIcoTe 2 M U 10 M Haj 3emieii. BimsHne MHOTOTY4YeBOCTH OBIJIO YCPEIHEHO 10
HECKOJIBKMM COTHSIM OTHENBHBIX HM3MEPEHUH, NPOBEACHHBIX Ha IIATH Tpaccax. V3mepeHus
BBIIOJIHSUIMCE B JIETHUM M 3UMHUH MEPUOJbI, OJHAKO 3HAYUTENBHBIX CE30HHBIX KoJeOaHW
HE OTMEYEHO.

CnyTHUKOBBIE HAKJIOHHbIE TPACChI

Tunuanas paauoTpacca B JIECUCTOM MECTHOCTH

Ha puc.3 mnepematunk (TX) m npuemnuk (RX) Haxomsarcs 3a mpenenamMu JIECHCTOM MECTHOCTH.
CoOTBETCTBYIOIME TApAMETPBI CIETYIOLIHE:

JUTUHA TPACCHI C PACTUTENBHOCTHIO, d;
Cpe/Hss BBICOTA JIEPEBbEB, Ny,
BBICOTA aHTEHHBI RX Hax 3eMieid, hy;
YTOJI MECTa PaiioTPacchl, 0;

PacCTOAHUC OT aHTCHHBI 10 HpHI[OpO)KHOﬁ JIECHCTOM MCCTHOCTH, dw.
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PUCYHOK 3

Tunu4dHasi paguoTpacca B JIECUCTONH MECTHOCTH: JJIMHA TPACCHI C PACTUTEIHHOCTDIO, d,
CpeaHsisi BLICOTA IepeBbeB, Ny, BLICOTA aHTeHHBI RX Ha/ 3emuteid, ha, yroa mecra paguorpaccesi, 0,
¥ PACCTOsIHUE OT AHTEHHBI 10 MPUIOPOKHOM JIECUCTONH MECTHOCTH, Cw

d,

P.0833-03

Jna ommcanus moteps Ha ocnabieHne L mpu pacrnpocTpaHeHHH BIIOJb TOPU30HTAIBHOW WM HAKIOHHOU
TPACChl, IOKPHITOH 3€JI€HOM PACTUTENBHOCTBIO, IPEUIAraeTCsl CIEeIYONast MOJIEIb!

L (uB) =AfBd (0 + E)°, 3)
re:
f:  gacrora (MI'm);
d: riybmHa pacTuTenbHOCTH (M);
0:  yrom mecra (rpamycsl);
A, B,C,EuG: mapaMerpsl, OIPeacICHHbIC IMIMPHUICCKH.
W3mepenust, BEIIOJHEHHBIE B XBOWHOW JIECHCTOW MECTHOCTH B ABCTPHH, JaJIH CIEIYIOIIUN pe3yIbTar:

L (aB) = 0,25 {03 (025 g%, (4)

3 3areHeHHe OT OJHOTO JiepeBa

3.1 Ha gacrore 1 I'T'ny nian umike

VYpasaenne (1) HempUMEHWMO, €CIM PaIHOTpacca HWCIBITHIBAET 3aT€HEHWE OT OIHOTO JepeBa, a oba
TEepMUHAaJIa HAXOSTCS BHE PACTUTEIBHOIO MAaCCHBA, KaK, HAIIPUMED, B CIIy4yae, €ClIi Tpacca IIepeceKaeT KPoHy
onuoro aepesa. Ha OBY u YBY, rae moroHHoe ocnabieHne CpaBHUTEIHHO HEBEIMKO, U OCOOEHHO B TeX
CllyyasiX, KOT/la y4acTOK TPacchl, IEPECEKAIOIINI pPacTUTEIbHOCTh, KOPOTOK, MOJOOHYIO CUTYaLUI0 MOKHO
NpUOJIMKEHHO ONHMCATh C TOMOIIBIO TOTOHHOT'O OCIa0IeHUsI U MAKCUMAJIBHO JOIYCTHMOT'O 3HAYE€HUS 00IINX
JONOJHHUTENIBHBIX OTEPH:

Ag=dy, (5)

rae:
d: JuMHA y4acTKa Tpacchl, EPECceKaroIero KpoHy aepeBa (M);

Y. TOroHHoe ocna0leHue sl OYeHb KOPOTKMX Tpacc, NPOXOAIIUX Yepe3
pactutenbHOCTD (1b/m);

n Aet <: HaAaMMCHBIICTO 3HAYCHU S AOIMOJHUTCIBHOTO ocnabIeHust AJI APYTrux Tpacc (,Z[B)
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OrpaHuyeHre Ha MAaKCUMAIIbHYIO BEIMYHHY Aegt HEOOXOMMO M3-32 TOTO, YTO KOTJa IMOTOHHOE OCIalJIeHue
JIOCTATOYHO BEIIUKO, TO BOKPYT IMOKPBITOTO PACTHTEIBHOCTHIO YYaCTKa CYIIECTBYET Tpacca ¢ MEHBIIUM
ocnabnenueM. [IpuMepHYIO BEIMYMHY MUHUMAIBLHOTO OCIAOJICHUS JUIS IPYTHX TPAcC MOXHO PacCuUTaTh,
WCXOJsl W3 TPEANOJIOKCHUS, YTO KpOHa JepeBa MPEICTaBIsACT COOOW TOHKHMM IMU(PAKIIMOHHBIA 3KpaH
KOHEYHOM IIMPHHBI, U UCIIOJIBb3Ys METO/, ONKcaHHbIi B Pexomennaun MCO-R P.526.

[MomuepkHeM, 4TO ypaBHEHHE (5) BMECTE ¢ MAKCUMAJIBHO JIONYCTUMBIM 3HaUCHUEM Agt SIBJIICTCS BCETO JIUIIID
anmpoxcumarueit. Kak nmpaBuio, OHO JaeT 3aBBIINICHHBIE PE3YIbTaThI IIPU pacyeTe TOTOJHUTEIBHBIX MOTEPH,
OOYCIIOBJIIGHHBIX PpacTUTENBHOCTBIO. [loaTOMy OHO Haumbonee TOJNE3HO IS TPHUOIMKEHHBIX OLEHOK
JIOTIOJIHUTENBHBIX TIOTEPh B IPOIECCE IJIAHUPOBAaHUSA CIIykO0. Eciu ke ero HcCronb30BaTh IJIs OLCHKU
3aTyXaHHs MEIIAIOIIEr0 CUTHaJa, TO OHO MOKET J1aTh CHJIbHO 3aHUKEHHbBIE PE3YJIbTAThHI TIOMEX.

3.2 Beime 1 I'T'x

Ha HazeMHBIX Tpaccax Juisl pacueTa BIUSHUSA OJHOTO JIEPEBA JOJDKEH NMPUMEHATHCS MeTol Ha ocHOoBE RET,
omnuca”uei B 1. 3.2.1.

Ha HakmoHHBIX Tpaccax Juid pacdeTa BIHSHUS OJHOTO JiepeBa JOJHKEH MPUMEHATHCS METO]T Ha OCHOBE TEOPUU
MHOTOJTy9€BOTO PACCEeSHHS, OMMCAHHBIN B 1. 3.2.2.

3.2.1 Ha3zemHas Tpacca

Jiist Toro 4TOOBI OlleHUTH O0IIee ToJIe, BHAYAIE BBIYUCIISIOTCS, a 3aTeM OOBEHHSIOTCS JU(parupoBaHHbIE,
OTpaXXEHHbIE OT 3EMJIM COCTAaBJIIOIIME U COCTABJLIOIIUE paccesiHUs MpU IPOXOXKAECHUU dYepes3
PacTUTEIbHOCTb.

JudparnpoBaHHble COCTABIISIIOIIME COCTOST M3 COCTaBISIONIMX HAJ BEPXHEW YacThl0 PACTUTENbHOCTH,
a TaKK€ COCTABIAIOUINX, KOTOPbIE OTMOAIOT Kpasl pacTUTENIbHOTO MAacCHBa. JTH, a TaK)Ke OTPaKEHHBIE OT
3eMJIH COCTABJISIFOIIKIEC BBIYHCIIIOTCSA C HCIOib30BaHHeM Pexomenmaruit MCDO-R. Ilpoxomsmias depe3
PaCTUTENBHOCTD WM PACCESTHHAS COCTABJISIONIAsl BRIYMCISAETCS C MCIOIB30BaHNEM MOJIEN, OCHOBAHHON Ha
Teopun nepenoca dueprun nu3nydenus (RET).

3.2.11 Pacuer cocraBisiiomeii, iupparupyemMoi HaJ BepxXHeil 4aCThI0 paCTUTEIbHOI0 MaCCUBA

Judpakuronasie moTepH, Lip, NCTIBITHIBaEMBIEC Ha Tpacce CUTHANA, TH(ParupyeMoro HaJl paCTUTENFHOCTHIO,
MOTYT paccMaTpUBAaTHCS Kak MUGPAKIA HAA JBOWHBIM H3OJMPOBAHHBIM KIMHOBHIHBIM MPETISITCTBUEM IS
TeOMETpHH, OIpeIeIeHHON Ha puc. 4.

PUCYHOK 4

COCTaBJISllO[l.[aSl, ):m(l)parnpyeMaﬂ Ha/Jx BerHeﬁ YaCTbI0 PAaCTUTEJILHOI'0 MaCcCUBa

P.0833-04
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Vka3zaHHbIC MOTEPHU BBIYUCIAIOTCA CICAYOIIUM o6pa30M:

Liop = Ltop_ditf + Orx (9) + Gpry(9), (6)

rae Gr(@) u Gry(¢p) — moTepH, omnpenenseMble yriiaMmu, oA KOTOPbIMU U parupoBaHHAas BOJHA MMOKUAAET
Mepefalolyl0 aHTeHHY M TIOCTYIIaeT Ha NPUEMHYI0 AHTEHHY COOTBETCTBEHHO. Ligp diff — 9TO oOmme
TU(PAKIIMOHHBIC TMOTEPH, BBIYMCICHHBIC C HCIOJb30BaHHeM MeToia Pekomenmanuu MCO-R P.526 mus
JIBOMHBIX U30JIMPOBAHHBIX KPOMOK IIPEIATCTBHMA.

3.2.1.2 BoluucieHue cOCTABJISIONINX, KOTOPbIE OTH0AIOT KPasi PACTUTEILHOI0 MAaCCUBA

Judpaxkumonnblie MOTepH, Lsidea M Lsideb, HCIIBITBIBAEMBIE CUTHAIOM, AH(parupyeMbiM BOKPYT paCTUTEIHLHOTO
MaccHBa, MOT'YT OITSITh K€ pacCMaTPUBATHCS Kak TUPpPaKIys HaJl ABOWHBIM H30JUPOBAHHBIM KIMHOBUIHBIM
MIPETISITCTBHEM JIJISi TEOMETPHH, OTIPENIENIeHHOI Ha puc. 5.

PUCYHOK 5

Cocrasasironme, 1ugparupyeMblie BOKPYr pAaCTHTEIbHOI0 MacCUBa

Cropona a

Py

W

Cropona b
P.0833-05
[ToTepu BRIUHCIAIOTCS C HCITONIb30BaHUEM ypaBHeHuH (7) u (8):
Lsidea = Laiff_sidea T Crx(®a) + Gry(®a) (7)
"
Lsideb = Laift_sideb + Grx (@) + Gry(Pp) 8)

rie Gry(@ap) U Grx((Qap) — MTOTEPH, ONMpEEIIEMbIC YIIIaMH, IO KOTOPBIMU AudparupyemMast BOJHA MOKUIACT
MepearoNIy0 aHTEHHY ¥ TOCTYyIaeT Ha MPUEMHYIO aHTE€HHY, JJIS CTOPOH a U b COOTBETCTBEHHO. Luiff sidea
1 Lyiff_sigeb — 3TO 0OImIME MU(PAKIINOHHBIE TIOTEPU BOKPYT KaXKIOW CTOPOHBI, BEIYUCIEHHBIE C HCIIOIE30BaHUEM
meroaa Pexkomennanuu MC3-R P.526 i 1BOMHBIX N30JMPOBAHHBIX KPOMOK MPENSTCTBUH.

3.2.1.3  BbIuucjieHHe COCTABJIAIONIEH, 0TPAKEHHOI 0T 3eMJIH

HpennonaraeTcsI, 4TO paccMarpuBacmas Tpacca J0CTATOYHO KOPOTKa 1A TOTO, YTOOBI OTpa’XCHHasd OT 3EMJIN
BOJIHA MOT'JIa MOACITUPOBATHCA C IOMOIIBIO T'COMETPUH, IMOKa3aHHOM Ha puc. 6.
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PUCYHOK 6

COCTaB.]IfllOIIIafl, OTPaKEHHasA 0T 3eMJIN

RX

Tx ¢

P.0833-06

Jnist BBIYHCIICHUS TTOTEPh, MCIBITHIBAEMBIX OTPAKEHHON OT 3eMJIM BOJHON Ha BXOJE MPHEMHHKA, MOXHO
MPOU3BECTU pacyeT KOd(PUIMEHTa OTpakeHHs, Ro, OTPaKEHHOTO OT 3eMIIM CHTHAJla TIPU 3aJaHHOM YTJie
CKOJNbXKEHUsI, 0. DTO — CTaHAAPTHBIH METOM, KOTOpBIA omuchiBaetcss B Pekomenganmu MC3-R P.1238.
3HauCHHUS AUIIICKTPHUUCCKOM MPOHUIIAEMOCTH M IIPOBOAMMOCTH B3sThI M3 PekoMmenaanuu MCO-R P.527.

[ToTepn, ncnbITEIBaEMbIE OTPAKEHHOM OT 3€MJIM BOTHOH, Lground, Aajiee OMPEAENTIOTCs KaK

d;+d,

Lground = 2010930 =20 l0g19(Ro) + Grx (@) + Grx(®) » ©)

0

rae GGrx(@) u Gry() — moTepu, ompesenseMble yriiaMu, MOJ KOTOPHIMH OTpPaKCHHAs BOJIHA MOKHIACT
MepearoNIyio aHTEHHY | MTOCTYIaeT Ha MPHEMHYIO0 aHTEHHY COOTBETCTBEHHO.

3.2.1.4  BbluucjieHHe MPOXOASAIIEH Yepe3 pacTUTEIbHOCTH HIH PACCESIHHOI COCTaBJISAIOIIEH

JIIst cocTaBineHUS! TOYHBIX MPOTHO30B JOIOJHHUTEIBHOTO OCIA0NCHUS PACTUTEIBHOCTHIO, IOJB30BATEIb
nomkeH BBectH B ypaBHeHue RET (ypasuenwue (10)) crneayromiue nmapaMeTps:

0 OTHOIICHHWE MOIIHOCTH, PACCESTHHOH B MPSIMOM HAaINpaBIIEHUH, K OOIIEH paccestHHON
MOIIHOCTH;

B: umpwuna myda dazoBoi GyHKIHH (TPaIyChl);
C:. 00benuHEHHbIH KO3 (UIIMEHT MOTJIOIEHNS U PACCESIHUS;
W:  annbeno;
Ayr:  IIMpWHA JTyYa MIPUEMHON aHTEHHBI (TPaIychl);
d:  paccrosiHHe, IPOXOJMMOE BOJHON B PACTHUTEILHOM MaccHBe (M).

[Ipn 3agaHHBIX BXOAHBIX mapamerpax — uactoThl (I'T'm), TMnMYHOrO pasMepa JHUCTHEB MOJEIUPYEMOM
PacTUTENBHOCTH M MHJEKca miomaay JIuctbeB (LAI) paznuyHbIX mopo aepeBbeB — U3 TaOJIUI HapaMeTpoB
RET (tabnuupl 3—6) MOKHO MOMyUYHTh Onvkaiime 3Hauenus o, B, W u o-. Eciiu 91 mapameTpsl HeI0CTYyTIHBL,
TO CJIeAyeT MPHUHATH ONrKaiiiee MoAXoAsdIIee 3HaueHHE U3 TIOPOJI IEPEBbEB, YKa3aHHBIX B TaOIMIAX.

OTH yeTblpe TaOMUYHBIX MapaMeTpa, HapsAAy C 4acTOTOM M 3HaueHHeM Aysz;p, IIMPHUHON Jyda MPUEMHON
aHTEHHBI 110 YpoBHIO 3 1b, 3aTem ucnones3yrorcs B moaenu RET.
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OCJ'Ia6J'IeHI/Ie, BBI3BBAHHOC pPACCCAHUEM IIpU HNPOXOKACHUKU CUTHAJIa 4YCPE3 PACTHUTCIBHOCTD, Lscat, Jajice
OIIPCACIIICTCS KaK:

-1 AY%{ -1 11 m -1 i 1 m r= =
e+ e -e gy e ), —(@W)" [Gy —au T}
4 !
Lscar =—10 l0g 9 2 N i ' (10)

+A7’_R.{_e—r.i+ [Ae .L]}

2 Pv ‘W 1-Mn

k="
2 Sk

rje:
AYR =0,6- AYgﬂB . LIMpHHA JIy4Ya IPUEMHON aHTEHHBI 110 YPOBHIO 3 1b;

M: HopsAoK nepBoro wieHa |y He OyAeT CyIecTBEHHO MeHAThCs g M > 10 (mosToMy Juts
6onpiHCcTBa crydaee M = 10);

1= (Ga + Gs) *L:  omTHyecKas IIOTHOCTB T B (PYHKIMH PACCTOSHHSA Z:

- 4+
T AR +mps
Bs =06-B;
Py =sin?l T |.
()
T=0-aW)r.

Koaddutmentsr ocmabieHust, Sk, ONPEeNsIOTCS COTIIACHO XapaKTePUCTHIECKOMY YPaBHEHHUIO:

) N
Vlz izl
2 n=0 1_@
S

rIe:

: . v I-o)W
P, =sin (%) sin [rll\l—nj (n=1,..,N1),uW = ﬁ, (12)

rae N — HedeTHOe 1enoe Yucio, BIOMpaeMoe B KauecTBE KOMIIPOMKCCa ISl BpeMEHH BhlunciieHus. bonbime
3HaueHus N pUBEAyT K PE3KOMY YBEJIMUEHHIO BpEMEHH BhIYHCICHUs. [IpreMieMble 3HaUeHUS] ONPEAEIIeHBI
kak 11 <N < 21. JleBas cropona ypaBHenus (10) Oyzer paBHa | s 3Ha4eHUH S, KOTOPBIE MPEICTABISIOT
co0oii KOpHHM 3TOro ypaBHeHus. Oto gactT N + 1 KOpHeH, Ui KOTOpPBIX NPHUMEHSETCS Ccieaylolee
COOTHOIIICHUE!

Koadduumentsr ammmmty i1, Ak, ONIpeaesnstoTcs CUCTEMOH JIMHEHHBIX YPaBHEHUH, 3aJaHHBIX B BUJIE:
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N
z A :8_n ILJ'IHn:N+1....N, (13)
N+11_Hn Py 2
K =
2 Sk
rue.
HrF—COS(M);
N
=0 114 n=N;
nu

oh=1 mma n=N.

3.2.15 KoMOMHAIus 0TAEJLHBIX COCTABJISIONINX

O6mme motepH, Liotal, UCIBITHIBAEMBIE CHUTHAIOM, PACIPOCTPAHSIONIUMCS 4Yepe3 JepEeBhs, B 3TOM ClIydae
OTIPEIICIISIFOTCST KOMOMHAITUEH OTIEIBHBIX COCTABIISIONMINX MTOTEPh:

[_Lsidea] (_Lsideb) [_mej [ Lgroundj ( Lscatj
Ly = —10 logypq10t 10 /4100 10 J 4100 10 ) 4g00 B0 Vg0l 10 JL 0 qg
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TABJIULIA 2
ITapameTpbl pacCTUTEIBLHOCTH
Koncremii CepeOpucThlii KJIEH JlongoHckuii njaran Jluna o0bIKHOBEHHAasI Kuaen cuxamop
KaIlTaH
C sucTBO C smmcTBOi Be3 nucTBbl C smmcTBOi Be3 mmncTBbI C aucTBOi Be3 nncTBbI C nucTBoif Be3 smmcTBbI
LAI 1,691 1,930 1,475 1,631 0,483
Pa3zmep 0,300 0,150 0,250 0,100 0,150
JIUCTBEB (M)
aKro SAnonckas Kien Cocna TI'mmanaiickmii Ilnaran InpamunansHas
BUIIHS TPeXJIONACTHBII Kopefickas Keap AMEpPUKAHCKHIH CeKBOIist
C aucrBoii C aucrBoii be3 sucTBBI C aucrBoii C aucrBoii C aucrBoii C aucrBoii
LAI 2,08 1,45 1,95
Pazmep 0,1 x 0,055 0,05 % 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
JIUCTBEB (M)

SInoHckas BULIHSL:
Jluna oObIKHOBEHHASL:
[IupamuaanbHas CEKBOMS:
I'mnkro:

Konckuit xamran:
I'mmanaiickuii kenp:
JlonnoHCKuUi NIaTaH:
CocHa kopeiickas:
[InaTan amepuKaHCKUMN:
CepeOpuCTHIit KIIEH:
Kiien cukamop:

Kiien tpexnonacTHbI:

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

Aesculus hippocastanum L
Cedrus deodara

Platanus hispanica muench
Pinus Koraiensis

Platanus occidentalis

Acer saccharinum L

Acer pseudoplatanus L

Acer buergerianum
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TABJIMLIA 3

HOI[OGpa]-[HI)Ie 3HAYCHUsS O B 3AaBUCUMOCTH OT ‘laCTOTbI/HopO}]I)I A€pEBLEB

Yacrora If::[f:::l CepelpucTslii KiIeH JlonnoHCcKui MIATaH JIuna o0bIkHOBeHHAast Kuen cukamop
(T
C sucTBOi C smmcTBOi Be3 nucTBbl C smmcTBOi Be3 mcTBBI C nmcTBOi Be3 nucTBbI C nucTBoOii Be3 smmcTBbI
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 0,50
11 0,85 0,90 0,70 0,95 0,95 0,95 0,95
37 0,95
61,5 0,80 0,25 0,90
ankro SAnonckast Kuen CocHa I'mmanaiickmii Ilnaran IupamupansHas
Yacrora BHUILIHSA TPeXJIONACTHbII Kopeiickast KeaAp aMepHKAHCKHii CeKBO¥is
(rr C nmucrBoi C nmucrBoi C nmucrBoi C aucrBoi C aucrBoi C nucrBoi C nucrBoi
1,5 0,90 0,95 0,95 0,70 0,48 0,95 0,93
2,5 0,90 0,93 0,95 0,82 0,74 0,74 0,82
3,5 0,30 0,90 0,95 0,74 0,92 0,85 0,85
4,5 0,40 0,90 0,90 0,72 0,91 0,75 0,89
5,5 0,40 0,95 0,90 0,73 0,96 0,70 0,82
12,5 0,20 0,16 0,25 0,23 0,27 0,71 0,21

ITlpumeuanue. — Pa3mep JIUCTBBI B METpax.

13
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TABJIULIA 4

Honoﬁpanmﬂe SHAYCHUSA B B 3AaBUCHUMOCTH OT ‘laCTOTbI/HOpOI[I)I AEPEBLEB

Yacrora If::[f::f CepelpucTslii KJIeH JloHpoHCKHUI IIATaH JInna o0bIKHOBEHHAs Kuen cukamop
(Tt
C nucTBOi C smmcTBOi Be3 nucTBbl C mmcTBOi Be3 mmncTBbI C amcTBOi Be3 nucTBbI C nucTBoOii Be3 smcTBbI
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
ankro SAnonckas Kuen CocHa I'mmanaiickmii Ilnaran IupamuaansHasn
Yacrora BHUILIHSA TPeXJIONACTHBII Kopeiickast KeaAp aMepHKAHCKHii CeKBO¥is
(rw C nmucrBoi C n1ucrBoi C aucrBoi C aucrBoi C nucrBoi C nucrBoi C nucrBoi
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

ITlpumeuanue. — Pa3mep JIUCTBBI B METpax.
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TABJIMLIA 5

Honoﬁpaﬂmﬂe SHAYCHUSA a.ﬂbﬁeno B 3aBUCHUMOCTH OT ‘{aCTOTBI/HopOIlbI A€pPEBLEB

15

Yacrora If::[f::f CepelpucTslii KJIeH JloHpoHCKHUI IIATaH Jluna o6bIKHOBEHHAs Kuien cukamop
(Tt
C sucTBO C smmcTBOi Be3 nucTBbl C mucTBOi Be3 nmncTBbI C nucTBOif Be3 nucTBbI C nucTBoOii Be3 smmcTBbI
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
ankro SAnonckast Kuen CocHa I'mmanaiickmii Ilnaran IupamupansHas
Yacrora BUILHSA TPeXJIONACTHBII Kopeiickast KeaAp aMepHKAHCKUIi CeKBO¥is
(rw C nmucrBoi C nmucrBoi C aucrBoi C nucrBoi C nucrBoi C nucrBoi C nucrBoi
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
3,5 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

ITlpumeuanue. — Pa3mep JTUCTBBI B METpax.
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TABJIMLIA 6
Honoﬁpanmﬂe 3HAYCHUA G B 3aBUCUMOCTHU OT ‘laCTOTbI/HopOI[bI A€pPEBLEB
Yacrora If::[f:::l CepelpucTslii KiIeH JloHpoHCKHUI IUIATaH JInna o0bIkHOBEeHHAast Kuen cukamop
(T
C nucTBOi C smmcTBOi Be3 nucTBbl C mmcTBOi Be3 ancTBbI C aucTBOi Be3 nmncTBbI C nucTBOif Be3 smcTBbI

1,3 0,772 0,241 0,139 0,147 0,221 0,22 0,591 0,360

2 0,091 0,176 0,203 0,692 0,249
2,2 0,377 0,244

11 0,124 0,321 0,750 0,459 0,56 0,757 0,179
37 0,441
61,5 0,567 0,498 0,647

ankro SAnonckas Kuen Cocna TI'mmanaiickmii Ilnaran InpamunansHas
Yacrora BHUILIHSA TPeXJIONACTHbII Kopeiickast KeaAp aMepHKAHCKMii CeKBO¥is
(rw C smcTBOi C smmcTBOi C mmcTBOi C 1mmcTBoif C 1mmcTBoif C 1mcTBOif C mcTBoif

15 0,40 0,30 0,47 0,215 0,271 0,490 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

55 0,48 0,24 0,31 0,310 0,502 0,558 0,200
12,5 0,74 0,18 0,47 0,500 0,900 0,170 0,440

ITlpumeuanue. — Pa3mep JIUCTBBI B METpax.




Ocna6nenue (1B)

Ocnatnenue (1b)

PUCYHOK 7
Ocuniabaenue 115t nuiomaan odaydenus 0,5 M2 u 2 M2: a) IPH HAJIMYUH JIHCTBBI, b) 63 JIMCTBBI*
/10 ITo
60 .
s// J/ —
50 /(’ | —
A A 40 I'Tn
74
40 A = — ‘p‘
R Ze J I R
30 = _ i // 7 / - —1
/ r:"’ ~
L
T
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/ 5Ty
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0
0 10 20 30 40 50 60 70 80 90 100
JlanbHOCTB pacipoCTpaHEHUs B PACTUTEIBLHOCTH (M)
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5IT
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%o’

0 10 20 30 40 50 60 70 80 90 100

JlanbHOCTB pacpoCTpaHEeHUs B PACTUTEIBLHOCTH (M)

b)
e 5IT,05 v’ — — — 1002w
51T, 2 - — — - 40ITu05 M
—_— — 10TT1,05 M —_— — 0TTu2w

* KpuBble ITOKa3bIBAIOT JOINONHUTEILHBIC TIOTEPU 33 CUET HAJIMYHS JINCTBEL,
HCIIBITBIBAEMbIE CUTHAJIOM, TPOXOSIIIIM Yepe3 Hee. B mpakTuueckux
CHTYal[UsIX Ha CUTHAJL, Pacpo CTPaHAIOIIUICA 3a IpeeslaMH 3TOr0 MacCHBa
JHICTBBI, OYYT BO3IEHCTBOBAT COCTABIISIOIIIE OTEPh, 00YCIIOBICHHEIE
MPOXOKJICHUEM CHI'HaIA KaK Yepe3 PaCTHTEIbHOCTh, TaK U Au(pakiueil Ha
Hell. B TakoM ciydae npeotiagaloiuii THIT U3 3THX ABYX MEXaHU3MOB
pacrpocTpaHeHus Oy/1eT OrpaHnYMBAIOLIUM (hPAKTOPOM B OTHOIICHHH
OO IIMX IIOTEPb 32 CYET PACTUTEILHOCTH.

P.0833-07
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3.2.2 HaxkJoHHas Tpacca

Jist HaKITOHHOM TpacChl, MPOXOIALIEH Yyepe3 KPOHY OTACIBHOIO JAepEBa, PEKOMEHIYIOTCS 1Ba METOAa — st
yactotT Hike 30 I'T u g gacror Beime 30 I'To.

3.2.2.1 Yacrorei oT 1 10 30 I'T'x

st wacrot Huxke 30 I'T1r (He BKITIOUHTENHHO) PEKOMEHAYETCS HCIIOIh30BATh HUKECIICYIOIIMH TTOMIArOBBIA
METO/I pacueTa OOLIMX TMOTepb, CBA3aHHBIX C JAepeBoM, Kodp¢uuueHTt Palica W MenkomacmTabHYIO
HWHTErpaNbHyI0 QYHKIHUIO pacrpeielieHsI MOITHOCTH TPUHUMAEMOTO CUTHAIA.

Mogenbs UMeeT CIEAYIOINE BXOTHBIE TapaMeTPhl (CM. pHC. 8 IJIsl OnpeeNieHHs TEOMETPHH ):

R:  pammyc kpoHsI (M);
H:  BbIcOTa KpOHBI (M);
ei :  yroj Mecra (MagieHus) K KpoHe (paaraHbl);
Qj: asumyr (mameHus) K KpoHe (pajuaHbl);
Qs:  asumyr paccemBanus (paauansr);
f:  gacrora (I'Tt, ot 1 g0 30 I'T);
drr.  paccTosHHE 10 TOPU3OHTAIM OT MPUEMHOW aHTEHHBI J10 iepeBa (M);
ht:  BbICOTa OCHOBaHHS KPOHBI (M);
hre:  BBICOTA MPHEMHOI aHTEHHBI (M, He JOJDKHA MpeBbimars hr + H/2);

mossipuzarst muaud (V, H, RHCP wm LHCP).

PUCVYHOK 8

Onpez[e.llelme reoMmeTpumn

05
@i \\“\\\\ ‘L‘: &
1 ‘\\\\ : hT
08 i
5 hex
ks
dTRx
P.0833-08
Oman 1. Beruncnuts 0s — yron mecra paccessHus (pajdaHsl):
T -1 H
O, =——-tan2 | hg, —| hy +—|,d
s 2 Rx hT 2 TRX | (15)
Oman 2. OnpenenuTh XapakTEpUCTUKY BETBEH U JIUCTHEB:
a:  pammyc (MeTpsbl);
h:  nnuna (Metpsr);
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Er. JUDJTICKTPUYICCKASA IOCTOSAHHAA,

p.  TIOTHOCTH (M ).

19

Eciu a, hu P HCU3BCCTHLI, UCIIOJIL30BATh 3HAYCHUA, IIPUBCACHHLIC B Ta6m/1ue 7, KOTOPLIC COOTBETCTBYIOT

OOBIKHOBEHHOMY TyOY.

TABJIULIA 7

I/I3MepeHHbIe SHA4YCHUS pasMepa v IJIOTHOCTH BeTBel 1 JIUCThEB )lyﬁa B BOKCTeJ’[e, Hnaepna}mbl

Tun p:;:;tf{il;mero Pé(lill‘l:)yc Jmna/Tosmuna (cm) qHCJ]eHHZII:II_lsI)JIOTHOCTL
Berss (1) 11,4 131 0,013
Bertss (2) 6,0 99 0,073
Berss (3) 2,8 82 0,41
Berss (4) 0,7 54 51
BetBs (5) 0,2 12 56
Jlucr 3,7 0,02 420

Ecmu AUDJICKTPUYCCKUE IMTOCTOAHHBIC JIA BETBEH M JINCTHEB HEU3BCCTHBI, UX MOYXHO BBIYMCINUTD CICAYHOIIUM

CIIocooomM:

- JINCTbB.

- BCTBH!

g, = 31686+

28938 j 0,5672 .

1+ j—
J18

f

g, =& (L+jtans,),

(16)

(17)

rae € b M tan Op BBIYMCISIFOTCS Ha 4acToTe f myTeM JMHEHHON MHTEePIONAIMN 3HAYCHUH, MPUBEICHHBIX B

Tabnure 8.

TABJIMLIA 8

Il](l:)JIeKTpI/I‘leCKaﬂ IMOCTOSIHHASA U TAHTCHC TUIJIEKTPUIECCKUX MOTEPD A€pPeBa HA BJIAKHOCTD,

koHueHTpauus = 40% u temneparypa =20 °C

Yacrora (I'T'm) 1 2,4 5,8 30
€ 7,2 6,2 6,0 53
tan &y 0,29 0,30 0,37 0,43
Oman 3. Omnpenenuth UTUHY BOJHBI A (M):
0,3

Oman 4.

(18)

I[J'ISI Ka)KI[Oﬁ KaTeropnuun BETBEH M AJIL KaTeropuun JIMCTBEB PACCUNUTATh TCH3O0PbI pACCCIHUA

AMIIIUTY bl JJIg CICAYROIUX 3HAYCHUI OpHUCHTAlUN BETBEH U JINCTHLEB 110 asUMYTy U YIIIy

MecTa:

A3UMYT: (Psc(iq)): i(p%c mpu 0 <ip, <5

YrOJl MECTa: Q. (ie) = ig Bm% mpu 0 < ig <5, re Pmax = ©/4 ans BerBeit kareropuu (1) u (2) u

Bmax = /2 ans BetBel kareropuu (3), (4), (5) u AUCTHEB.
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Oman 4.1. PaccunTath yribpl NaJeHUs U BbUIETA B JIOKAILHOM 0a3uce paccerBaromero 3aeMeHTa Oisc, Pisc,
Ossc 1 Ps,sc-
Bisc = arccos(cos 0. cos 0, — sin O, cos((psc - (pl.) sin ei)
Qo = atanZ(sin 0; sin(cpi — cpsc),sin 0; cos O, cos(cpsc - cpl.) + sin 6, cos Gi)
‘ (19)
O55c =T — arccos(— cos B, cos B, — sin B, cos(cpsc - cps) sin GS)

Py = atanZ(sin 0, sin(cps — cpsc), sin O, cos O, cos(cpsc - cps) + sin 6, cos GS)

Oman 4.2. PaccunTarh TE€H30PHI PACCESHUS aMILTHUTYAbI JTOKaabHOTO 0asuca fw, fun, fhv 1 fan s xkaxxmoit
KaTeropvy BETBEH U JINCTHEB:

27

—  BETBH, U1 KOTOPBIX 7 a./€r —J.‘ <1 v mucres:

2
2
S
fow = f(aN Smei,sc S’mes,sc —ar Cos ei,sc cos es,sc COS((Ps,sc —Qisc ))“
2
2
S |
fhv = 5 ar Cosei,sc Sm((l)s,sc _(Pi,sc)“
(20)
2
2
(2] )
fon = 5 ar COS((Ps,sc - (Pi,sc)“
2
2
2] ) |
funh = > ar Coses,sc sm((Ps,sc - (Pi,sc)“
rIe:
3 1
T (Sr _1)gt +1
A — 1
" (gr —-1)gn +1

(21)
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rIe:
— BETBU:
2
-]
h
| b-1
Cbb2-1)| b L%
gt - 2 . l
2 b -1 2
blog,, 22
g, =—(b2—1 2b+1+1 :
JIUCTBS:
2a
m="",
h
1 m*> . [Vm®-1
= sin?t| —= -1},
ool {5
2 2
g, = r2n 1- ! sin?f XYM~ 1 :
m* -1 Jym?-1 m
5 50 §'50 l:_ojn (ZTnlsa_osm Oise )]" (%ﬂl%sin Os,sc ) X
n= Z =—5Zl=02p=0 jam, (p 1 an
Xp( A (50 2))(COS 01 5c + €05 B5c) 50 50
2n
- BETBH, JUISI KOTOPBIX Ta g —1>1
p

2w\ 2 E,(0)(Z(—1)+Z(1)) cos 6; 5 cos B s
R G Y e

—Z(0) sin 6y, + G,
2 /er—cos2 0;sc

(22 Ey(0)(Z(=1)+Z(1)) cos B 5 cos ¢
fvh _ 2] (71-[) (Er _ 1)h|l ( )cos sc COS O,

—Z(0)sinB,,. + G
< , '—ET_COSZ orac ( ) s,sc vh

2m\ 2 Hy(0)(Z(~1)+2(1)
fhh = (7“) (Er - 1)hu - ( ) + th

2 ,er—cos2 6;sc

2
L2
\ fro =2 (%) (& = DhuGy,

21

(22)

(23)

(24)

(25)
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rae.

sin @ h(cos 9i,sc + COS esisc)
p=—pt (26)
21
T h(cos 0; ¢ + COS GS'SC)

Z(0)= 5 (W0, (03,5 (0) v, 3, (03, (v, ) (27)

(6, = 2322, (BODE, (n) cos 8,5 — ja(n)H, (1) cos B, = Z(m)E, () sin B..) cos (o, — @,,.))
Gop = 22321(B(n)Eh(n)coseax-—ja(n)Hh(n)0059&&;—-Z(n)Eh(n)SH1G&“)SH1(n(@&ﬂ7—-@L“))
Grp = 2 X2, (B H, (1) + ja(n)E,(n) cos 8, . ) cos (n(q)

\ Gy = 2228, (B H, (1) + ja(n)E,(n) cos 6; ;) sin (n((p

)
_o ))

S,SC L,sc

(28)

rme.

Vi = max[10‘5, 2—; asin ei,scj (29)

(30)

<1 1
En(n)= R(n)Jn(u)[v? - uan €oS 0; o a
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]( ) Jn—q (W) /n+1(“)

H®
n ( l) Hn ( l)
H( ) — 1 W - +1 W (32)

wHPE) (( He) T w) H (n) J () 11
R(n) == (vl»Hff)(vi) - u/n(u)) (vl-H,(f)(vi) — 6 u]n(u)) - (u_2 - E) 1.c08 By5c

Jn () ¢ynkuus beccernst mepBoro pojaa N-To MOpsAKa;

Hr(]z)(.)i ¢dbysknus [akkens N-To mopsiaka.
Oman 4.3. Paccuutarh K03 (GUIIMEHTHI BpallleHus 0a3uca:
t,i = —(sinB cos6; cos(pgs — @ )+ COSO SiN6; )
th; = SiNB, Sin(@e, — ¢;)
t,s = SiNO, CosO, COS((pgs — s ) — COS O, SiN O
the = SiNO SIN(Qge — @)

Oman 4.4. PaccuuTarh MaTpUIly TEH30POB paccesHus ornopHoro 0asuca Fvy, Fvn, Fuy 1 Fun ms kaxmoit
KaTerOpHY BETBEH U INCTHEB:

1
Fwv = [tys (Fvtui = Funthi) = ths (Frvti = Fantni)]
\/( VI + thl Xtvs + ths)

(33)

1
Fan = [ths (Futni + funtyi )+ tus (Fruthi + Frnti)]
\/( VI + thlxtvs + ths)

) (34

Fry = [ths (Futvi — funthi) + tus (Frutyi = Frnthi)]
\/(tw + th| Xtvs + ths)

1
R = [tos (Fuvthi + funtui) = ths (Fruthi + fanti)]
\/(tw + th| Xtvs + ths)

Oman 4.5.  PaccuuTaTh TEH30p PACCESHMSI aMIUIMTY/bI OMOpHOro Gasmca Fgqt (Ie, I(p) JUISL TIONAPU3ALIUH

JIMHUY JUTA KaXKJI0M KaTeropuu BETBEH U JIUCTHEB:

Beprukanbnas ( . )
TIOMSAPU3ALIHSL: Fscatllo: )= Fv
l'opusonTanbHas ( . )
TIOJISIPH3AITHSL: Focat\lo+lo )= Frn
ITpaBOCTOPOHHSISI KPyroBas - 1 _ (35)
TOJIAPH3ALISL: Fcat (|67|q>): E[F\/v +Fup + §(= Fon + Fav )]
JleBOCTOPOHHSAS KpyroBast
TOISIPH3AIIHS: Fucat o. )= —[Fvv + Fun + §(Fm = Fiav )]
Oman 5. Jns xaxaol kateropuu BETBEH W Ui KAaTErOpUU JIMCTHEB PACCUUTATh INEPBBIM U BTOPOU

MOMEHTBI aMIUIUTYIbl PACCESHUS:

ZﬂBn‘ax 2 .
sin®
E = 0, 1 ——  dode, (36)
[ scat :| J- J. scat( ¢ 1-CcoSPrmy ¢
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21 Bmax
rae I J. f (9, (p)d@d(p BBIYUCIISIETCS TI0 (hOPMYJIE TPAMEIHiA C YYETOM TOTO, YTO:
0 0
b -1
fa f(x)dx = _Zk 1 (f(xk+1) + f(xk))
Fscat (9 (P) Fscat (IG’ i(p)
N 0~ 1
2n
Ap =
N . 1
Ne = N(P = 20
Oman 6. [ToBroputs 9manet ¢ 4.1 10 4.5, UCNIONB3ys O, = © — O; B g = p; A pacuera
27 Brrax
sind
E[FscatLJ = I IFscat —————dode. (37)
— COSBmax
Oman 7. PaccuntaTh 3KBMBAJICHTHYIO aMILUIMTYy PAacCesHHMS M DKBUBaJICHTHOE d()(PEKTHBHOE CeueHue
paccesiHUs Ha yICJIbHbIA 00beM KPOHBI:
€q __
F= = ZpblE[ scatl) (38)
BCTBU U JIUCTBA
eq __
6 = z 4npb I |:‘ |:scat :l . (39)
BCTBHUHJINCTBA b ’I
Oman 8. Paccuntats MHUMYIO YacTh IIOCTOSHHOW 3((EKTHBHOTO paclpoCTpaHEHUsI BHYTPH
KPOHBI, Kc:
2n eq
K. =—imag| <Zsino, + Fe | (40)
A sing,
Oman 9. Paccunrtats oronHoe ocnabiieHre KPOHHI iepeBa B nenubenax Ha Metp (nb/m):

o, = 20K, log,, e =8,686K_ . (41)
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Oman 10.  Paccuntath and@dy3Hyl0O MHOTOIYYEBYIO MOIIHOCTb, CBSI3aHHYIO C YPOBHEM MPSIMOHR
BUIUMOCTH, MP = 267

'%RR

eq
mp = 262 = > 5 xp(—2K (31 (X, y,2) + s,(x, Y, z))jxdydz, (42)

-H
2RR

H & R

I J. .[ f X, Y, z):l xdydz Berumcasercs 1o GpopmyJie Tpaneuuii ¢ y4eToM Toro, 4ro:

%RR

H
oz
) 1 = i) 1 [ 1’ 2 1 2 2 S RZ’
s, (%, ¥,2)=5,0(X, y,2)xmin Xy, 2)c050, eciu X*+y -

s,(x,y,2)=0, ecm x*+y?>R%

) (ysing; — XCOS(pi)+\/(ySin(pi —xcosq; f* — (x2 +y? - RZ)

rae Sio\X, Y,Z2)= : ; 44
1’0( y sing; (44)
3+
|5t
s,(x,y,2)=s,,(X,y,z)xmin| 1, , eciu  X*+y? <R?,
2( y ) 2,0( y ) SZYO(X, y’ Z)COSOS y (45)
s,(x,y,2)=0,  ecu x*+y?>R?
(- ysingg + xcosg )+ \/(ysin(ps — Xcos ¢y ) —(xz +y? - Rz)
rae Sy O(X, Y, Z) = - X (46)
' SinO
A
=AYy =A7=—.
y 4
Oman 11.  PaccyuTtaTh T€OMETPUYECKYIO [UTHHY TPACCHI, IPOXOISINCH Yepe3 AepeBo, liee (M).
Oman 11.1. Paccunrats O:
5=R*- d'Ing Sinz((Pi _(Ps) (47)
Oman 11.2. Paccuutarh liree:
e ecimu O <0: liree = 0;
e ecaud>0:
. [ dvry COS(@; =@ )+ VO hr —hg, +H drgy COSQ; — @ )—4/0 hy —h
l,ree = Max| 0, min| —TRX ((PI 95) \/_, T~ 'Rx _ max| ZTRx ((PI 05) V5 , hy — gy . (48)
sin6; Cos 6 sin6; cos 6);

Dman 12.  PaccuuTaTh MOIIHOCTH HPAMOi TPAcChl, CBA3AHHYIO C yDOBHEM MPAMON BUANMOCTH, a’:
—0tc X hree

2-10 10 (49)
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Oman 13.  PaccunTaTh MOIIHOCTB OOIIEH TPACCHI, CBA3aHHYIO C YPOBHEM MPSMON BHIUMOCTH, Prot:
_ a2 2
P =8 +20". (50)

Oman 14.  Paccumtarb koadduruent Paiica K (1b):

2

a
K =10log;q| — |- (51)
glO 202

Oman 15. PaccuuTarh WHTETpabHYIO (DYHKIHUIO DPACHpPEICIICHUS MEJIKOMAcIITaOHOW MOIIHOCTA IIPH
oMol pacnpeaencuus Hakaramu-Patica, onpenenentoro B Pekomennaiuu MC3-R P.1057:

2 ©
Prob (X > X) = 2exp —a—z j v exp (—vz) I ZL\/E dv. (52)
x/ 62 o2

3.2.2.2 Yacrorsl ot 30 10 100 I'T'x

I gacror 30-100 I'T1 pekoMeHIyeTCsl HMKECICAYIOUMI METOM C HMCIIOJIb30BaHHEM KBa3HOITHYECKOIO
MOJICTTMPOBAHMS:

Oman 1 MojaenupoBarh B SIBHOM BHJE JIE€PEBO B COOTBETCTBHH C JaHHBIMH TaONHIbI 7, BKJIOYAs BCE
3J7IeMEHTHI (BETBH U JIMCTS), PaJANYC KOTOPBIX Ooubliiie A/2 , e A — [IMHA BOJIHBI.

Oman 2 JIns SIEeMEHTOB MeEHbIlE A/2 paccuuTaTh HapameTpbl KPOHBI, HCIONB3Ys METOJ JUIS YacTOT
1-30 I'Tw.

Oman 3 OnpenenuTs SIEMEHTHI JIepeBa, MOJICITMPOBAHHbBIE B SBHOM BHJIE Ha 3Tare 1, KOTOpbIE MepeceKatoTcs
C JIy9OM.

Oman 4.

- €CIM HH OAWH M3 DJIEMEHTOB HE IIEPECEKAETCS C JIYyUOM, HCIONB30BaTh IIapaMeTphl KPOHHI,
paccyuTaHHbBIC Ha dTare 2;

- B IIPOTHBHOM CIIy4ae, K OCIIa0JIEHUIO B CBOOOHOM IIPOCTPAHCTBE CIEAYET JOOaBUTH OciabieHne B
40 nb.

4 Jenmonsipuzamus

Pesynpratel mpenpiaynmx usMepeHuit Ha uvacrtore 38 I'T'n mo3Boawnu caenaTh MPEANOIOXKEHUE, 4TO
JETONAPU3aLUsl 32 CYET PACTUTEIBHOCTH MOXET ObITh JOCTAaTOYHO BEJIMKA, TO €CTh IepeaaBacMblil
KPOCCIIOJIIPU30BaHHbBIIl CUTHAJl MOXET OBITh TOrO K€ HOPSAKA, YTO M CHUTHAJI OCHOBHOHM MOJISIPU3ALMH,
pacTpoCTpaHsIIOIIUIACS Yepe3 pacTUTENbHbIN MaccuB. OTHAKO MPH OOJBIION TTyOWHE PACTHTEIHHOCTH, UTO
KaK pa3 M HEOOXOAWMO Ui BO3SHHUKHOBEHHWS TaKOH CHTyaluu, ocialiieHue OyJeT Tak BEIMKO, YTO 00a
CUTHaJjla, KaK KPOCCIIOJIIPU30BAHHBIN, TaK U C OCHOBHOM HOJSIpU3alMEl, OKaXYTCSd HHUXE TUHAMUYECKOTO
JMana3oHa NpUEeMHHUKA.

5 JAunamuyeckne 3¢ PexTol

Beuto oTMeueHo, YTO KOT/a JMHUS CBS3U MPOXOIUT Yepe3 PACTHTEIHHOCTh, aMILTUTYIa NMPUHUMAEMOTO
CHUTHaJa TpeTeprieBaeT OBICTpble M3MEHEHWs NMPH NEpEeMENIeHUsSX pacTHTEIbHOCTH. OCHOBHOW MPUYUHON
TaKOro MEepeMEILIEHUS SBISICTCS BETEP, U M3MepeHus Ha yacToTax 38 u 42 I'T' nokazanu, 4To MexXIy 4acTOTOM
AMIUTATY IHBIX (UIYKTYaluid ¥ CKOPOCTHIO BETpa HAOIFOMASTCS CHIIbHAS KOPPEIISIIIHSL.

[Ipu paccmoTpernn 3 peKkToB BIMSHUS PACTUTENFHOCTH OYEBHIHO, YTO OKpY’Karomas oOCTaHOBKa He OyaeT
HaxOJMUTHCA B CTATUYECKOM COCTOSIHMM. B/10JIb Tpacchl cUrHana B HalpaBJIEHUH MECTOIOJIOKEHUS IPUEMHHUKA
MOTYT HaXOJIUTHCS OJTHO MJIM HECKOJIBKO JIEPEBLEB, KOTOPBIE HE JalyT CPEAHEro OCIadIeHHs, JOCTATOYHOTO
JUISl YMEHBLIEHHUS! YPOBHS MPUHUMAEMOTIO CUTHAJIa HIKE CHCTEMHOro npesena. OxHako OblsIo 0OHApysKEHO,
YTO KOTJa IePEeBbs HAXOAATCS B ABHKCHUH, YPOBEHD CUTHANA MEHSETCS B TUHAMHUYECKOM PEXXHUME B OOJIBILIOM
JMana3oHe 3Ha4eHUH, co31aBasi yCcJIOBUS HEBO3SMOXKHOCTH OOCTYXKMBaHHUS. BbII MpOBEIEH psia M3MEpEeHHH
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YPOBHA CUTHAJIA, MPOXOAAIICTOo 4Cpe3 ACPEBbA, B Q)YHKHI/II/I BPEMCHU, U PE3YJIbTAThI I/13MepeHI/1ﬁ IIOKa3aJinu
CpeaHec CHUIKCHHUC YPOBHA CUTHAJIa NPHUMEPHO 20 I[B Ha OJHO ACPCBO. brina orMeueHa 3HaYMTEIbHAS
HU3MCHYMBOCTL CHI'HaJla C 4YaCTbIMU IIPOMNadaHHUAMU CHUTHajla IIpU €ro ocnadIeHNH a0 50 I[E,
MMpOAOIKAIOIIUMHUCA B TCUCHUEC IPUMEPHO 10 mc.

Beuto oTMedeHo, uTO TayOOKas HyjeBas CTPYKTypa, HaOIogaeMas BO BpeMs CEpUH H3MEPEHUH, MOXKET
CO3/1aBaThCS TOJNBKO 3a CYET B3AMMOJACHCTBHS PAda COCTABISIOIINX PACCESIHUS MPU MPOXOKICHUH Yepes3
pacTUTENbHOCTD. 711 UMHUTAIIMK ATOTO MEXaHNU3Ma PACIPOCTPAHCHHUS ObLIIO PACCUMTAHO CyMMapHOE MOJIe OT
Psi1a ICTOYHUKOB PACCESHUS, PACITOIIOKCHHBIX TIPOU3BOJILHBIM 00Pa30M BIOJIb TUHUH, KaCaTEIBLHOM K Tpacce.
UToOBl MOJIyYUTh PE3YJIbTHPYIOIIUN CUTHAI C COOTBETCTBYIOIIECH H3MEHYMBOCTHIO BO BPEMCHH,
PacIooKeHHE KaXKI0T0 MCTOYHMKA PAaCCEeSHUS OBUTO M3MEHEHO COTJIACHO CHHYCOH/IE, YTOOBI MMHTHPOBATH
ABHUKCHUE BETOK JCPEBLEB IIPU BOSHeﬁCTBHH BETpa. YacroTa U cTeneHb U3MEHYUBOCTH MECT PacCIoJIOKCHHUA
HUCTOYHHKOB pPaCCCAHUA BO3pacCTalii IPU YBCIMYCHUHU CKOPOCTU BETpA. I[aHHaS[ MOZCIb MPHUEMIIEMbBIM
00pa30M COOTBETCTBOBAIA HAOIIIOICHHSIM.

MOZ[GJ'II/IpOBaHHbIe BPEMCHHBIC PAAbBI W 3HAYCHHUA CTAaHJAPTHBIX OTKJIOHEHUH AMIUIUTY /bl CHUTHAJIOB
B 3aBHCHUMOCTH OT CKOpOCTell BeTpa, m3MeHstomuxcs B muamnazone ot 0 1o 20 M/c, mpeacraieHsl Ha puc. 9 B
CpaBHCHUU C TaHHbBIMU I/I3M€p€HI/II7[.

PUCVYHOK 9

CraHaapTHOe OTKJIOHEHHE H3MEPEHHBIX U MO/ICJHPOBAHHBIX BPEMEHHBIX PSiZIoB
Ha yactore 40 I'T'n B pyHkumm ckopocTn BeTpa

5.0
2 45 ya
g
40 ~
E 3.0 //
5 /
g 25
: . /
s 20 ¢ /
(]
S 15 hd
= 10 /
= oA
S 05 /

00
0 5 10 15 2(

Ckopocts BeTpa (M/c)

¢ ll3MepeHHbIC 3HAYCHUS

P.0833-09
_— MOZ[CJ'II/IDOB&HHBIC 3HAYCHUA

J71s1 mosy4eHust poCcTOro JTMHEHHOTO NPUOIIKEHNS CTaHJAPTHOE OTKIIOHEHNE G MOJICITUPYETCS CIICAYIOIUM
obpazom:

6 =v/4 1b, (53)
r7ie V — CKOpOCThb BeTpa (M/C).

Crnenyer OTMETHUTB, YTO HECMOTPS Ha TOT (PAaKT, YTO STOT THII MOAEIM JAEMOHCTPHPYET MPUCYLIYIO ei
3aBHCHMOCTb OT 4acTOTHI, pa3IMuMs B [UIMHAX TPACC MPH POXOKAECHUN CUTHAJIOB CKBO3b JIEPEBbs HEBEIIMKH,
W B THUIIOBOM mosioce mpomyckanusi 40 MI' mosiBsTcs IUIaBHBIE (aMIUIMTYAHBIE) 3aMupaHusi. beicTpbie
3aMUpaHus 00yCIOBIEHB U3MEHUYMBOCTBIO CPEbl PACTIPOCTPAHEHUS BO BPEMEHH.

B Ta6m/1ue 9 NpEACTABJICHBI TUIINYHBIC JAHHBIC JJId CPCAHNUX 3HAYCHUN U CTaHAAapPTHBIX OTKJIOHCHUM ypOBHeﬁ
0CJ'Ia6J'IeHI/I$I, HU3MCPCHHBIX Ha 4YaCTOTC 38 FFLI LJId TpEX TUIIOB JACPEBLEB B YCJIIOBUAX 6€3B6TpI/IH " 1npu
CHUJIBHOM BCTPC.
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TABJINIIA 9
JAuHamuka 3aMHpaHuii B pacTUTEJILHOCTH, H3MepeHHas Ha yacTore 38 I'T'n
Tun zepesa KycTr munosHuka Sonons Cocna
aep (nmametp 2 M) (nmameTtp 2,8 m) (amametp 1,5 m)
Bessetpue | Cpemuue morepu (nb) 8,6 17,4 7,7
CranpapTHOe 2,0 2,8 2,2
otkioHenue (1b)
CunpHbIA Cpennue norepu (1b) 11,7 17,8 12,1
BETCp CranpapTHOe 44 42 4,3
otkioHenue (1b)
6 XapakTepuCTHKHU pa3dpoca mo 3aaep:KKe, 00yCJI0BJIEHHOT0 PACTUTEILHOCTHIO

Curnan, mOCTyMalONMi Yepe3 pacTUTENbHBIA MOKPOB, COCTOMT W3 MHOTOTPACCOBBIX KOMITOHEHTOB H3-3a
s dexra paccessarsa. CUTHAT Ha BXOZE TPUHUMAETCS € pa30pocoM 1Mo 3ajepkke. Takoit pazdpoc mo 3aaepiKke
MOXKET OKa3blBaThb CYIICCTBCHHOC BJIMAHHNEC Ha HIMPOKOIIOJIOCHBLIC III/I(l)pOBBIe CUCTEMBI CBS3HM U IIOOTOMY
BOXHO HMMETh BO3MOYKHOCTh IIPOTHO3UPOBATh XapaKTEPUCTUKH pa3dpoca MO 3aJepKKe, BBI3BAHHOIO
pacIpocTpaHeHUeM CUTHAJIA Yepe3 PaCTUTENLHOCTb.

Hannsle, comepxammecs B Tabnmie 10, ocHOBaHBI Ha pe3ylbTaTax M3MEPEHUs MIMPOKOMOJIOCHBIX YacTOT
B PecniyOmmke Kopest. XapakrepucTuku BpeMeHHON 00J1acTH OBUTH TTOJTYYIEHBI IS CHTHAJIA HECYITICH YacTOTHI
monockl 3,5 [T, MOIyMMpOBAaHHOTO METOIOM HWMITYJIbCHOW Momyysimuu B 1,5 He. lllmpwHa momocs!
MIOJTy9aeMOT0 CHTHAIa ¢ UMITYJILCHOW MOAyJsIuei Ha ypoBae 1,5 nb coctamser 0,78 I'T.

TABJIMIIA 10
XapaKTepI/lCTl/lKI/l 3a/ICP/KEK MPHU MPOXOKICHUU CUTHAJIA Yepe3 PAaCTUTEC/IbHOCTD
Kuen I'umaunaii- I[naran [Mupamu-
SInonckast CocHa N
I'unkro TpexJyionact- . CKHil aMepHKaH- JajbHAs
IMapamerpsl BHUTHA HBIii Kopeticrast KeaAp CKMii CeKBOIis

C smcrBoii | CaucrBoii | C ucrBoi C mucrBoii | Cuaucroii | C mmerBoii | C ucTBOit
I'ny6una 54 6,2 4,3 5,2 47 6,5 4,7
pacTUTENBHOCTH (M)
Pa36poc 7,27 8,23 5,89 6,62 6,39 2,56 6,56
I10 3aJIep>KKe (HC)
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