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BaxxHeWlwan 3ajava Hawero necHOro xo3sicTsa — MOBblLUe-
HVe NPOAYKTUBHOCTW /1ECOB — MOXEeT ObITb YCMELIHO pelleHa npu
BbIMO/HEHNW  [i€TaflbHO  PaspaboTaHHOro  Lie/leHanpaB/ieHHOro
KOMIM/IEKCA N1eCOX03AACTBEHHbIX MEPOMPUSATUIA.

OguH 13 Hambosee 3PPEKTUBHBIX TEXHUYECKUX MPUEMOB MNO-
BbILLUEHUSA NPOAYKTUBHOCTU NEecoB — rMapoTexHUYeckas menuopa-
uMsa 3ab60/104YEHHbBIX HacaxAeHW. Pellatouiee BAUSHME Ha ee 3p-
(heKTMBHOCTb OKa3blBalOT fBa (PakTopa: paccTosiHWe OCyLuaemow
naowaan OT OCYLUNTe/IbHOW KaHaBbl WU MPOAO/IHKUTENbHOCTL Aei-
CTBMSA OCYLUMTENbHOW CUCTEMBI.

N3yyeHre apdeKTMBHOCTU Menuopaumm MOXKeT ObiTb BbINO-
HeHO pas3nuuHbIMM MeTogamu. Hambonee npocToit cnoco6— aTo
Takcauus y4yeTHbIX [AepeBbeB Ha oOcyllaemol nnaowaan 6e3 3a-
KnafKu Npo6HbIX nnowaneii. B 3ToM cryvae y4yeTHble AepeBbs
6epyTcA Ha PaBHOM PAacCTOSAHUM OT OCYLUMTENbHbIX KaHa/loB Yepes
30—40 m. Ha 2—3 pepeBbsx B KaX[OM MWHTepBane u3MepseTcHd
MPUPOCTHLIM OypaBOM CpefHSAS LMPUHA ToAuMYHOro cnos | no
nepuogamMm A0 W nocne ocyweHus. [loNnb3yAacb 3TUMKU  AaHHbIMW,
onpefensalT NPOLeHTblI NpMpocTa Mo N/OWaAn CeveHus aepesa Ao
n nocne ocywenunss (Pr) no gopmyne
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Pa3HOCTb 3HayeHWin P ykaxeT appeKTMBHOCTb NPOBEAEHHbIX
MeponpuaTUiA 1 facT NpubnnsnTenlbHOe NpeacTaB/ieHne 0 pe3yib-
TaTtax mesnvopaumn.

Bonee yrnybneHHoe npeacTtaBneHne 06 3HeKTUBHOCTU OCY-
LIEHNA MOXHO MOMYYUTb MyTeM 3aKiafku W Takcauuu MNpo6HbIX
naowagen ¢ aHaIM30M X04a PocTa MOZAE/NbHbIX AepeBbEB.

3aknagky npobHbIX MaoWafein MOXHO OCYLEeCTBUTb ABYMSA
cnocobamu.

1 B Buge neHTbl wupuHoin B 20—30 M MNepneHAMKYNSpPHO K
OCyLUMTeNIbHOMY KaHany ¢ pa36buBKOW ee Ha OTAeNbHble OfWHAKO-
Bble MO njowaan cekumn. B aTom cnyuvae nepsas npoba 3akna-
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AblBaeTcA Ha paccTosiHum 5—16 M OT KaHaBbl. Ha Kaxgon cek-
Uun, ABASIOWENCSA YYETHOW eAUHULEA C Yuc/iioM cTBosIoB 150—
200, npoBOAUTCA  CpaBHWUTENbHOE  UcCCNefoBaHWE  AUHAMUKMU
npUpocTa B 3aBUCMMOCTU OT YAA/IeHHOCTU ee OT KaHana.

2. B Buge npAMOYrosisHUKOB, PacnosioXeHHbIX napannesnbHo
OCYLUMTENbHOW KaHaBe Ha paccTosiHum 30—40 m apyr ot gpyra.
Ha 3anoxeHHbIX MPO6GHLIX MNoWaaax MnpoBOAATCA  00blYHbIE
nccnefoBaHUA Mo YCTaHOBMIEHWIO 3amaca WM NpupocTa, aHanusu-
pyeTcsa X0 pocTa MOAeNbHbIX epeBbeB.

[Ona yTOUHEHUA XapaKTepUCTUKWU cpefbl Npou3pacTaHUsA Ha-
caXaeHuii o06sA3aTeNbHbl 3aK/afgKa MOYBEHHbIX pa3pe3oB C Je-
Ta/lbHOM 3apUCOBKOM M OMMCAHMEM MOYB MO FEHETUYECKMM FOpw-
30HTaM W /1a60pPaTOPHbIA MEXaHUYECKUA N XUMWUYECKNIA aHaIn3
06pa3yoB MNo4yB. HeobxogMmo TakXke MpoBefeHWe HabNpeHW
Haj, YPOBHEM TPYHTOBbIX BOJ Ha 3a/10KEHHbIX MPO6GHbIX M0-
wansax.

Ocoboe BHUMaHWE yAenseTca MU3y4yeHUO Xofa pocTa AepeBbeB
Nno BbICOTE, AMAMETPY, 06BbEMY W BeUUYMHE TeKyLlero npupocTa.
VccnepoBsaHua  BedyTcs Mo
NATUIETHUM  nepuojam po-
cTa.

B uensax conocTtaBneHUs

NPOoGHbIE M/oWaan 3akaagbl-
BalOTCA B aHa/IONM4YHbIX Ha-
CaXAEHUAX, He noABepras-
LINXCA OCYLUKe.

Mpn o06paboTke MoOAE/b-
HbIX JepeBbeB rpaukM xopna
pocTa CTPOATCA MO OCHOBHbIM
TaKCalMOHHbIM npu3HaKam
N, W13 n 'V, no nepuogam Ao
M nocne OCyLKW, Kak 3To no-
Ka3aHO Ha pUCYHKe.

Kpuble nmo 9, 1 n V. no-
cne nepuoja OCYLWKW Bbluep-
YMBAKTCHA Ha OCHOBe COOTBET-
cTByOWMX Tabnuy xopda po-
CTa HacaxXgeHuid, a TakKxke

mMogenen, B3ATbIX Ha OTAENb- AHaNn3 xoja pocTa AepeHa:

HbIX npo6ax BHE 30HbI, 3aTpoO- II/—xo,q pocTa no BbIcOTe (B( llCM —18M);)
~ ~ — X0f, pocTa no gvameTpy (s 1 cM —8 CM);

HyTOW mMenmopaymen. Ha 11 —Xoﬂ'p%CTa rno o6bemy; FI))\// — BepTUKa/bHbI

pUCyHKe 3allTpuxoBaHHbIE paspes cTeona.

y4acTKM XapakTepusywT yBe-
NnyeHve npupocta no U, H n KB pesynbTaTe ocywku. Mo HUM
ycTaHaBnMBaeTcs 3(PPEeKTUBHOCTb Menmopauun. BepTukanbHbIn
paspe3 CTBONA XapaKTepu3yeT TpU Mepuoda ero pocrta: HopMab-
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Hoc pasBuTue Ao 25—30 neT; KpaliHe 3amep/ieHHbIi pPoCT AepesBa
B ycnoBusax 3abosioyeHHocTu B Bo3pacTte oT 25—30 pgo 60 ner;
pe3koe TMOBbIWEHMWE POCTa MOC/Ae OCYWKW. 3awTpuxoBaHHas
YaCTb MOKa3blBaeT pa3Mepbl CTBOJA, KOTOpble MMENO 6bl AepeBo
npu OTCYTCTBMM Menmnopaumn; HesawTpuxoBaHHas — PoOCT U pas-
Mepbl AepeBa B pe3yfibTaTe OCYLIKWM 3ab0/104eHHONV nnowaau.

O6Luee MoBblleHWe NPUPOCTa Ha OCYLUEHHOW niowann B ne-
peBoge Ha 1 ra/m3 mncumucnsieTcs cnegylowum obpasom: Mo Mo-
[JeNbHbIM JepeBbAM, B3ATbIM MO CTYMNEHAM WIW Knaccam TOJLNHBI,
BblUMCNSAETCA 06BbEM CTBOMA [0 W NOCNE OCYLWKW AN KaXKAOM
CTyneHW; 3aTeM CTPOUTCA rpamk: Ha ocu abcumcc OTKNagblBa-
I0TCA KBagpaTbl AMaMeTpoB Ha 13 M, Ha ocuM opAMHAT — O6BLEMBI
mMogeneil No CTyneHsAM WM Knaccam TOSMLWMHbI, BEPLUMHbI OpAMHAT
YKa3blBalOT Ha JIMHENHbIV XapaKTep WM3MeHeHWs MnpupocTa Mo cTy-
NeHAM TONWMHbI.

PasHoCTb 06bemMOB pgaeT abconTHbIM MX npupoct  (4N) B
pe3synbTaTe OCYwWKW. CymMmunpys npoussefeHus [IK Ha 4ucrio
CTBOJIOB CTYMEHW, TMOSly4aeM CYMMapHYIO BeIMYMHY MpupocTa
KaK KOMMYECTBEHHbIA NOKasaTeslb NepcrneKTUBHOCTM OCYLLKW.

AHann3 pe3ynbTaToB TaKUX PacyeToB MO OTAe/IbHbIM Mpobam
Mo3BOMUT MPOCNeaUTb 3NPEKTUBHOCTL OCYLUKW B 3aBUCUMMOCTU OT
PacCTOAHNA MeXAy YY4aCTKOM M OCYLUMTeSIbHOW KaHaBOW, a Takxke
NPOAO/KNTENBHOCTU AEeNCTBUS OCYLUEHUA MO NATU- WIN [ecATU-
NeTHUM nepuogam. PacyeTbl MO OMpefeseHnto MOBbIWEeHUA Knac-
ca 6oHMTETA APEBOCTOEB Ha Mpobax MPOBOAATCA OObIMHO MO Tak
Ha3blBaEMOMY XO035iCTBEHHOMY BO3pacTy.

Pacnonaras BenM4YMHOM O06BEMHOrO MpMpoOCTa W 3anacammu
OpPEeBECUHbI Ha KaXAOW CeKuuwn, npOuUeHT Tekyllero npupocTa
onpegenswT no dgopmyrne

Elly -100
Py -~y 2

ConoctaBnsAs BeNMUMHbI Py no KaxgoW cekuuwu, nonyyawT
Ba)XKHbIi MokasaTe/qb Mennopauum — 3pPeKTUBHOCTb ee B 3aBU-
CUMOCTU OT PacCTOAHUSA MeXAy Y4YaCTKOM U OCYLUMTENbHOW
KaHaBoOiA.

MpoueHT TeKyLlero NpMpocTa Ha KaxAoW npobe MOXHO Mno-
nyunTtb M 6e3 pyobKkum mogenen, onpepenss MPOUEHT MpupocTa
pacTyLMX AepeBbeB MO LUMPVHE TOAMYHbLIX CMOEB Ha BbicoTe 1,3 M
Nno CTyneHsM TO/MLWMHbI. 15 3TOro MCNonb3yT MMetoLwuecs ¢op-
mynbl Typckoro, Mpeccnepa, WHeligepa v ap.

B gaHHOM cnyvae BenMUMHY Py MOXHO onpefenuTb no gop-
myne

P I+ AV, + P3Y3 + eee+ Pniyn (o\
F

y = XV > A,
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rae Pr, P»~ e, Pn—MPOLEHTbI NPUPOCTa MOAE/IER MO CTyneHs M
TONWMNHbI;

yn V e Y, -- 3anacbl jpeBecVHbl Ha Npobax rno CTyrneHam
TOJILLNHBI.

Monb3ysAcb MoNyyeHHbIM 3HayeHuem Py, onpegensem abconoT-
HYI0 BE/IMYMHY TeKyllero npupocta npobsl no gopmyne (1).

ConocTaBnsAs MOJlyYeHHblE BeNYMHbI TEKyLlero npupocta Ha
OCYLLUEHHOW TeppuTopuM C AaHHbIMW KOHTPOJIbHbIX MPOOHbLIX M/0-
wanei n opyruMu OTAeNbHbIMW AaHHbIMUW, YCTaHaBNnBaeM addek-
TUBHOCTb MpPOBEAEHHbIX OCYLUNTE/bHbIX MepPOnpUATUii.

Mpy NpoBegeHUN PacCMOTPEHHbIX WCCMefOBaHUM pPeKOMeHAy-
eTCA MCMoMb30BaTb PAf4 HOBbIX TEOPETUYECKMX MOJSIOKEHWUA NO
ornpefefieHNI0 KakK 3amnaca, TaK UM TeKylero npupocTta Ha-
CaXKAEHWIA.

Mo paHHbIM nepeyeTa AepeBbeB Ha Npobax C YCTaHOBAEHWEM
CyMM nnowagen cedeHwii B m2/ra (2°) w cpefHel BbICOTbI Ape-
BocToA (A1) 3anacbl MOXHO OMpPefenuTb, NOb3ysACb (HOPMY/IOi

= 4

3HayeHMe BWIOBOW BbICOTbI GepeTca M3 cTaHZapTHOW Tabnu-
Ubl CyMM nouwafeil cevyeHWii, BUAOBbIX BbICOT M 3amacoB Ha-
CaXXAEHUIA.

Tabnuubl BMAOBLIX BbICOT NO pe3ysbTaTam NPOBEAEHHON Mnpo-
BEPKM MOryT ObiTb PeKOMEHAO0BaHbl A1 LUMPOKOr0 WCMO/b30-
BaHMs,

Pe3ynbTaTbl WCCNefoBaHWIA rOBOPAT O Lie1ecoobpasHocTy
60/1ee LUMPOKOr0 UCMO/b30BaHNA HOPMa/lbHbIX BUAOBbLIX 4MCEN

LJ
(/")3HaquV|e /, NonyyaeTcs Yepe3 OTHOLIEHMe 06bema CTBO/A
(V) Kk 06bemy umnuHgpa ¢ OAMHAKOBOW BbICOTONM, HO C NOLWaAbHo
ceyeHMs no guameTpy Ha 0,10 o6wWen BbICOTbI CTBOMA OT KOM-
na, T e

=Y :2 OH,
0TKyAa V -=80/FH-?n 5)

MpeumMyllecTBa HOPMa/IbHbIX BWAOBLIX YWCEN 3aK/1H4vyalTCA
B TOM, YTO OHW He 3aBUCAT HWM OT BbICOTbl, HW OT AuameTpa
CTBOMAa Ha BbicoTe 1,3 M 1 AN KaXXAOW ApeBecHOI nopogpl cpea-
Hee 3HayeHwe /, SBASETCA BEMYMHOW MOCTOAHHOW. Takme 3Ha-
YeHUA YCTaHOBJ/IEHbI ANA CTBOMOB cocHbl 0,52, enn 0,54, 6epesbl
0,48—0,49, gyb6a 049—0,50; ANS OCUHbI M OfIbXXM AOMYCTUMO
3HayeHue /,, 6paTb no enn 0,54.

Mpn MCNO/b30BaHUN HOPMa/IbHbLIX BUAOBbLIX YUCEN MPUPOCT
OTAeNbHbIX CTBOJIOB ONpegenseTcs no gopmyre

Ny = /n(00151 -~ O1A), (6)
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roe O0L n HAo,— nnowaan cedyeHmii Ha 019 gepeBa Tenepb M N

NeT Hasag;

H n K— BbICOTbI AepeBa Tenepb U N fieT Hasag.

3TOT Xe MeTof MOXeT 6blTb MCMO/b30BaH A/ ONpPeaeneHus
TEKYLLEro NpUpoCTa HacaXAeHU no dopmyse

Efk =/,(EO QA -E A OLN), @

roe 2<301 um l—nnowaan ceyeHuii BCeX [AepeBbEB MpPOObI
Ha 01 A Tenepb W 9 neT Hasap,;

A N K— cpefHne BbICOTbl HacaXKAeHUs 3a Te Xe CPOKW.

CnepyeT OTMETUTbL, YTO MeXAy AMamMeTpaMu Ha BbicoTe 13 M
n Ha 0,19 HabnogaeTca NUHENHas 3aBMCUMOCTb MPU BbICOKOM
KOppensunoHHon ceasu. ®opmyna (7) MOXeT ObiITb MCMNO/b30Ba-
Ha TakKXe ONA UCUUC/IEHUS CYMMapHOro TeKyllero npupocra Ha-
CaXKAEHUIM No B3ATbIM MOAE/IbHbIM AepeBbsiM. B 3aTOM cnyyae oHa
NPUHMMAET CneayroLnii Bug;

= ®@)

roe 2 20l v 2éo 1— cymMmbl nnowagern CeYeHWn B3ATbIX MOAENb-
HbIX AepeBbeB Tenepb W A NeT Hasaj;
1 M K— cpefHMe BbICOTbl HacaXeHWl 3a TOT XXe Nepuog;
K (nepeBofHbIn KO3(PHULMEHT)—OTHOLLIEHNE CYMMbI MNjouwa-
Jein ceueHwnii Bcex fepeBbeB Mpobbl Ha 014 K cymme nnowajgei
CeYeHUn B3ATbIX MOAE/NbHbIX AEPEBLEB

a4 = AnNpo6bl

~N0,1 mopeneii

Kak mokasanuM Hawu wuccnegoBaHus, MCNOMb30BaHWE HOP-
MasibHbIX BUAOBbIX 4Mcesl obecneymBaeT BbICOKYH TOYHOCTb OMpe-
JeneHns NpupocTa HacaXaeHui,

Ansa nonyyeHus Hambonee AOCTOBEPHbIX W YrAybneHHbIX AaH-
HbIX 06 3(h(heKTUBHOCTU TMAPOMENNOPATUBHBLIX MEPONPUSATUIA 3a-
KNaAblBalOT MOCTOSIHHbIE MNPO6GHbIE NaoWaanW, Ha KOTOPbIX MpPO-
BOAAT MOBTOPHYK TaKcauuio 4epes MSATUIETHUE Mepuogbl Bpe-
MeHW. [pu 3TOM NpegycMaTpuBaeTCs y4eT BAUAHUA Ha 3PGheKTMB-
HOCTb  OCYLUEHMS MHOFOQYUC/IEHHbIX (akTopoB. [lony4yeHHbIe
pe3ynbTaTbl COMOCTABAAKTCA C aHa/IOTMYHBbIMW  MOKa3aTensamu
KOHTPO/IbHbIX MPOGHbIX Naowagei, 3a/0KEHHbIX BHE 30Hbl Aeii-
CTBUSA OCYLLUKM B aHa/IOTUYHbIX HacaXAeHUsX.

Takum 06pa3om, MOryT 6bITb Y4YTeHbI:

1 BPEMSI HaCTYM/IEHUA W 3aTyXxaHWs OeicTBUS OCYLUMTENbHOM
KaHaBbl;
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2) paccTosiHMe, Ha KOTOpPOe pacnpocTpaHseTcs AelicTBME OCy-
LUINTENbHOW KaHaBbl;

3) AMHamMuKa NpupocTa KaXkAoro AepeBa W ApeBOCTOSA B LENOM
no H, W\,bu V B conocTaBneHUn c MEPUOAOM [0 MeNMopauuu;

4) un3MeHeHWe cocTaBa APEBOCTOS, Be/IMUMHA W XapakTep OT-
naja fepeBbes;

5) Xof ecTeCTBEHHOro BO300OHOB/IEHNSA Ha Npobax;

6) M3MEHEHMs CTPYKTYpPbl M XMMWYECKOrO COCTaBa MoOYB U Ha-
MOYBEHHOI0O MOKPOBA,;

7) BAMSIHWE Ha XOf pocTa HacaXAeHWi MeTeoponoruyeckmx
(haKTOpPOB W rMAPONOrMYECKMX YCNOBUIM MNPOGHBLIX NAoLWagen.

JKOHOMMYECKMEe nokasaTesm U peHTabenbHOCTb MPOBEAEHHbIX
MeNNopaTMBHbIX MEPOMPUATUIA MOXHO OMpeaennTb, OLeHuBas Mo-
NYYEHHbIA AOMOMHUTENbHbIA MPUPOCT APEBECUHbI MO CYLLECTBYHO-
MM KOPHEeBbIM LeHaM W COMOCTaBMsAS €ro ¢ 3aTpaTamu Ha OCyLl-
Ky W pacyeToOM CPOKOB MX amMMOpTMU3auMu 3a CYET YBeMYeHus
npupocTta. [pyroin 6onee HarnsgHbli 1 y6eauTeNbHbIA MeToA
3aK/4aeTca B YCTaHOB/IEHWM TOBApPHOCTM APeBOCTOA A0 U nocse
OCYLIKM W OUEHKM BbIX0Aa MNPOMbILNEHHbIX COPTUMEHTOB MO Cy-
WEeCTBYIOWMM MPeicKypaHTHbIM LieHaM Ha TFOTOBYK MNPOAYKUMIO.
N3 nonyyeHHOW o6LWEA OLEHKM flecOMaTepuanoB BbluMTaloTCA
NPOW3BOACTBEHHbIE PAacxodbl Ha 3aroTOBKY W TpaHCNoOpT ApeBe-
CWHbI M 3aTpaTbl Ha OCYLUMTE/IbHblE MEPOMPUATUS.

N3n0oxeHHble METOAbl NECHOM Takcauuu no yyeTy aPpGeKTus-
HOCTU OCYLLUMTENbHOM MenMopauumn MoryT 6bITb MCMONBb30BaHbI NpU
onpegeneHnn 3PeKTUBHOCTN APYIUX BUAOB 1€COXO3ANCTBEHHbIX
MeponpUATUIA, HanpaBfieHHbIX Ha MOBbIWeHWe NPOAYKTUBHOCTY
necos. Ciofja MOXHO OTHecTU pybKu yxopda 3a /IecOM, OCyLUecTB-
NIeHMEe pa3Horo pofja OWOMOTMYECKMX Menuopauuii, MNpUMeHeHne
MUHEPa/IbHbIX, OPraHNYecKMX M OpraHo-MUHepanbHbIX yA06peHuii
B JIECHOM XO034ACTBE 1 Ap.

CTONb Xe BaXeH Y4YeT BANAHMA HebnaronpuATHbIX (haKTOpoB
Ha POCT W pa3BUTME HacaXgeHWn (Moxapbl, 3HTO- M (UTOBpPean-
Tenu, 3acyxa u gp.). B atom cnydae rpamkMm U3MEHEHWI BO
BPEMEHM ANAMETPOB, BbICOT M 00bLEMHOr0 MpPMpocTa NPOAEMOH-
CTPUPYIOT BEIVUYMHY OTPULATENBHOMO' BANSHMA He6naronpuaTHbIX
(hakTOPOB.

Takum o06pa3om, MeToAbl NIeCHOM Takcauuuy MO3BONAAIT Nony-
4UUTb 0OBEKTMBHbIE NOKasaTenu A8 TeXHUYECKMX U IKOHOMUYe-
CKMX 060CHOBAHWI M/1aHOB W MPOEKTOB MO MOBbIWEHUO MNPOAYK-
TUBHOCTU NECHbIX NAowagelii U ycTaHOBUTb UX PeHTabenbHOCTb
ONs NecHoro xo3siicTea.



