
Pa6ora BblnonneHa npn c o s ~ e c ~ ~ o i i  nomepxKe P@@M rn npa~mrenbc~sa Ceepnnoec~ol 06nac~m 
( ~ P O ~ K T  04-04-961 06) 

t i c c n e l ~ o ~ a ~ ~ w  611.0~10rkiM ki 3KOjiOT11.H ~ K T O -  

?.rtiliop:l:ribrx ~ccori;laua# ynenarrcs imoro ycn- 
9 B g  B TeOpeTMTIeChCM M B nPMKJIaAHOM I I a n p a B J I e -  

HMtlX. 310 O ~ Y C J I T I O B J I ~ H O  TeM, s T 0  B eCTeCTBeHHbIX 

YCnOBMlrX MMHlPaJ IbHOe M BOAHOe n H T a H I f e  nepe- 
BbeR OCYUltXTBJIHeTCII TOJIbKO B ~ M M 6 ~ 0 3 e  C 3KTO- 

MHKOPM3IlbIMM r p 8 6 a ~ 1 4  [4, 241. OAHO I43 OCHOB- 

HbIX IlpMKJIaAHbIX H ~ I I ~ ~ B J I ~ H H G  - I?3y11eHMe 3KTO- 

MMKOpM3HbIX rp&i60~, 3KTOMHKOPH3 I? IIX 3HaYe-  

HUH B JIeCHbIX IIHTOMHMKaX, p a 3 p a 6 0 T K a  cnoco6o~ 
M C K Y C C T B ~ H H O ~ ~  HHOKYJIII~kiM p a C T e ~ M f i  H cnoco6oa 
YnpaBJIeHMSi 3KOJIOTM9eCKAM HOTeHUHanOM 3KTO- 

MMKOPM3HMX ~ C C O U ~ I ~ U H ~ ~  [20,28]. 
B ~ X H O C T ~  MEIKOTPO@HO~O cnoc06a H M T ~ H M X  

JIeCHbIX J e p e B b e B  BbIpaXaeTCR,  B IIePBYH) O g e p e A b ,  

B YJlYYUIeHMM MX POCTa [16,25, 30, 32, 33 I4 np.]. 
He M e H e e  B a X H O ,  ziTO CeXHUbI C YCIIeLUHbIM MMKO- 

pa3006pa30~a~we~ nysme B b I x M n a I o T  nocne ne- 
peCaAI<H [9, 22, 29, 31, 34 M Ap.]. O A H ~ K O  CIIeQR- 

4 B s e c K M e  YCJIOBMII, B 0 3 H H K a W m B e  B nMTOMHMKaX 

HCJIeACrHMe X O ~ I I ~ ~ T B ~ H H ~ I X  M ~ ~ o I I ~ M F I T M ~ ~ ,  MOrYT 

npl?BO_lFtTh K Lr?MCTff2HMlO COCTaOa I? @ Y H K ~ M O H ~ L ~ ' D -  

Ef)C <1KTMRd021'E.f Si<TOMBiiOPi!-?HElX ~ P H ~ O B  TO 

CPaBtleHMICI C eCTeCTBeHIrLIM&I M ~ C T O Q ~ M T ~ H ~ ~ R ~ ~ M  
: ! J ??!  '; p,>7aznc:;y,:',; ........-.."nn~.-.n71\n,l ,.,," 

- . '",t,. 'L,"I. '  . . r ! , , r c . < ~ ! * " , c  

i10,1_7,28] 1? M-60-x r: . ,\(;X BeK2 Ira T e p p l f T O p l f H  

G~iamsro CCcP p a 6 o r b r  no M7YYeHMIO 3KTOMkI- 

KOP1I7, 0 p M e H  I MPOBaHHLle H a  p e m e H X e  npI?KJIdn-  

H ~ I X  3afla1i. Be.rll.rcb t z H r r r r c M s r r o ,  . i ~ o  o-rpamao n 
M a T e p M a n a k  (3TqeTHblX K O H @ ~ ~ ~ H U H ~  [ 151 M MO- 

~ o r p a + i ~ r r x  1.5, i63 B 78-80-x rr. + o p ~ t ; p o s a r ~ . i e  a 
3Ha11eHI?e 3 K T O M 1 i K O ~ N 3  R 9MTOMIIMKaX H?YYaJIlIC)Cb 

~ a p e n b c ~ o i i  rpyr~noCi MMKVJIOL UB M J l e C v w a u n  IIUA 

VVKOBOaCTBOM B.M. m y 6 k i H a  [6,7,12,18, 19].3a 
JIOCJIeAHkie AeCRTkiJlel MR c 0 0 6 l ~ l H M ~  06 3KTOMM- 

KOpki3aX B UMTOMHMKBX eAMIIH1lHbI [ I ,  9, 13, 171. 
He 6 y n e ~  n p e y s e n M r e H a e M  c s a T a T b ,  YTO B cospe- 
M C H H O ~ ~  O T ~ ~ ~ C T B ~ H H O ~ ~  J I ~ c H o ~ ~  TeOpHM M HpaKTM- 

Ke XBJIeHMW MHKOTPO@HOCTM i I e p e B b e B  H e  YAenzl- 

eTCX fiOXWCHOr'0 BHMMaHMX. 

YYI;I.T~~B&T( RblUIeCKkL3aHHOe M ITPHHMMBR 130 

BHMMaHMe OTCYTCTBMe OUeHOK M M K O P M ~ O O ~ ~ ~ ~ O -  

BaH11.Z B nMTOMHMKaX C B ~ ~ ; Z ~ O B C K O ~ ~  o 6 n a c ~ ~  
(efiar-rc~se~~aa n y 6 n ~ ~ a u ~ r r  - A.R. Tpa6y~c~arr  
[14]), C 2003 r. HaMM MCCneAymTCX 3aKOHOMePHO- 

CTH @OPMMPOB~HMII M ~ K O ~ O ~ H ' I ~ C K O ~ ~  POJIM 3KTO- 

MMKOPM3 B AaHHbiX YCJIOBMRX. Uenb HaCTORWerO 

c o o 6 l u e ~ k i a  - H a  I I p M M e p e  AByX BMAOB ApeBeCHbIX 

p a c T e H A f i  O X a p a K T e p M 3 0 B a T b  O C O ~ ~ H H O C T H  MOP- 

@OJIOrMkI H MMKOPM3a4MM KOPHeBbIX CMCTeM OD- 

HOJleTHBX CeXHUeB B JIeCHbIX IlMTOMHHKaX M HCCJIe- 

AOBaTb @ Y H K ~ U O H & J I ~ H O ~  3HaYeHMe ~ 1 1 ~ 0 p M 3 0 0 6 -  

pasosaa~x. 

Ma~epnan n MeTomma nccne~osa~nii 
M a ~ e p M a n  co6paa 2003-2005 rr. B IIMTOMHH- 

KaX El T e n n H U a X  5 X O ~ R ~ ~ C T B  C B ~ ~ A ~ O B C K O ~ ~  o6na- 
CTM: C ~ I C ~ P T C K O ~ O  M ~ X X ~ ~ R ~ ~ C T B ~ H H O ~ O  JIeCXQ3a (r. 
C b l c e p ~ b ;  M a T e p M a n  c o 6 p a ~  B 2003 r.), T'Y Eepe- 
~ O B C K M ~ ~  JIeCX03 (r. E ; ~ ~ ~ ~ o B c K M ~  2004 r.), CnK 
n X  C ~ e p ~ n o ~ c ~ n i i  (noc. rop~iwG Wr? r; 2004 r.), 
TY I ' io~,nnc~:ot i  y e c x o ?  (r E-~::ne~,c~ni3; 2005 ;.) 11 

TY Y~BZEIHCKHR necxo? ir Pc 3 2 3 ;  2005 I ) B Chi- 

re:: : ?::OV T" c!:"~ ?7C?::!Ci?n.t ::!TTC\?,?!!!<KXY _'C.C,UtTS! 

Bb:pal&MBaKlTclz B Tel?lTS!UdX 6e3 !IOkPI;ITI?X Y 1IC- 

K)CCTBeHHOM r P y H T e  H a  TOPC$XHO~ OCHOSe, P, 6e- 
pe3OBCKOM, ~ O J I ~ B C K O M  M P~RJJMHCXOM rlI?TOIL4HT.i- 

KdX - F t?CTt'CTB&FiHOM OTKpbi  ! dM I'p>f I i C. 

B ~ I K O ~ K Y  CCHHUeB lIPOI43BO~IiSIM B ICONIJe Be- 

I e'! ~U;:OIIHOPO ce?oaa (OKI r 6 p c - t r c % S p t . )  0- 
ROTIIBe C e Z H u b I  CdCHbI  O ~ F ~ ! K H O B ~ H H O ~  [ P Z I ~ U S  
~ ) i v r ~ i n ~  i.) ~ 0 6 p c i ~ b i  Ei 5 ,  ;j. eiiii ~ i i 6~p i i~0 i ; -  (I"~CCQ 

obovata Ledeb.) - B 4 nMTOMHHKaX. C ~ R H ~ ~ I  UeJIM- 

KOM @MKCHPOB~JIM E G%-M P a C T B O p e  @ o ~ M ~ J I H I ~ ~ .  

A H ~ J I M ~ M ~ O B ~ ~ H  CTpoeHkie 30-50 oco6eG B lta?tiAoir 

Bb160pKe .  

O I I p e ~ e J I S i n r ?  MaCCy H a ~ 3 e M ~ o f i  saCT1.r GeHHQa 

( n p e n ~ a p k i ~ e n b ~ o  ( P I I K C M P O B ~ H H ~ I ~ ?  mrepsan,  



a 6 c o n r o ~ ~ o  cyxax M a c c a ,  c y r u K a  24 raca npn 
105°C). C n p ~ 6 n ~ x e ~ a e ~  no 1 MM o n p e n e n n n k i  

aJIMMy r n a B H O r 0  KOPHR, 4MCJI0 M AJIMHY ~ O K O B M X  

npOBOjJRuMX K o p H e f i .  ~ O A  ~ M H O K Y I I R P H O ~ ~  nyn0G 
onpefienma l ~ ~ c ~ o  ncrjrowamul<x ~ o p ~ e i i ,  ~ K T O -  

MMKOPCI? M OTAenbHbIX 3KTOMMKOPH3HbIX OKOHYa- 
uraG PPPPI I~ATL~R~  nrx v2uaue-uua nnnrunrru n n  IMP- ".., '. . ..-" .z.LYYY.A'- ---- .-.- --,- ^ -.--..---.-. r-.I. -- 
UeHMH r I O r J 1 O ~ a K l ~ M X  K O P H ~ ~ ~ ,  3KTOMMKOPCIS M 3K- 

IOM1!KOPN3HbiX OKOH?~~HI.!# X a  IIpOB9nXrriXX KGp- 

HHX (W~CSIO COOTBeTCTBYIOuNX CTPYKTYP H a  100 MM 

npcp.oprrugTx K O P H ~ ~ :  no: [! 11) M w a s e ~ w s  twrev- 
CMRHOCTM bfNKOPZl3iLI_IMM ( O T H O U I C M E ~ ~  KOJIl?LIeCTBa 

jkIOMMKOPM3 K 0 6 4 ~ ~ f y  KO;1I.ILICCTBY n O r J I O 4 a K J -  

Q M h  ~ o p k i e f i ,  MFiiiOpki3OB2llIEbiX Pi i ieiviXicOpH30- 
., .,.... .". oantlnji\,. 

k ' k n o n h 3 o s a H b r  CJIeJyIOwHc TePMI.iHbI. n 0 1  fl0- 

l l @ ~ ~ i f f i  KOP&Hb - HO 3iLCeJlC'HHbIM JKlG&IZ:<GF:i% 

HbIM r p ~ 6 o ~  I I O I T I O L I @ K ~ ~ H ~ ~  KOpeHb.  ~ K T O M M K O -  

pl13a (NFI K p a  I KOCrM -- M M K O ~ H ~ ~ )  - O p r a I i ,  B03- 

H M K W M ~ ~  M 3  1 1 0 ~ ~ 1 0 1 ~ a W L I J O r O  KOPHR B p e 3 y n h T a T C  

3dCCJIeHMR 3KTOMAKOFM3HbiM T F H ~ O M ,  JIPMiCpeiIJIII- 

IOU~M~CR K nPOBOARueMJ! KOPHK) B OAHOM MeCTe; 

Moxei- 6 6 1 ~ b  npoc~ofi  ( ~ e p a 3 ~ e ~ s n e ~ ~ o i i )  s n M  

cnox~lofi ( ~ ~ ~ B ~ T B J I ~ H H O ~ ~ ,  ~ ~ r r m u a m u e t i  H e c K o n b -  

KO OTflenbHblX 3KTOMMKOPM3HbIX ( M H K O P H ~ H ~ I X )  

OKOHY~HHG).  ~ K T O M ~ I K O P M ~ ~ I  OTJIPFIZIIM OT IIOrJIO- 

l t@IoqMX K O P H ~ G  no CJIeAYIOqHM KpMTepMXM: y eJIM 

IlpMHMMWlH BO BHMMaHMe M3MeHeHMe @ O P M ~ I  M UBe- 

Ta O K O H Y ~ H H ~ ~  Pi HaJIMYMe IIOBePXHOCTHblX rM@aJIb- 

HbIX CTPYKTYP; y COCHbI 3KTOMMKOPM3aMM CYMTWlM 

TOnbKO AMXOTOMMYeCKM BCTBFIwMeCR KOPHM. 

C B R 3 b  I I a p a M e T p O B  CTPOeHIIR M MMKOPM3aUMI.I 

KOPHeBblX CLlCTeM C M ~ C C O ~  H ~ A ~ ~ M H O ~  YaCTM MC- 

CJ[eflOBanH, paCC11MTbIBa51: 1) 3HaVeHMR K O ~ @ ~ M U H -  

eHTOB KOppeJlHI~NM; 2) 3Ha'leHMR 'IaCTHbIX KO@- 

@ ~ I ~ [ M ~ H T O B  MHOXCCTBCHHOTO J I M H ~ ~ ~ H o T o  p e r p e C -  

CMOHHorO yP2iBIleHIIR C IIpCAbapMTeJIbHbIM HaXOX-  

ICHMeM r n d H H b 1 X  K V M I l U H e F i T  ( i l p ~ l l > d M M d  

RESPONSE I r a K e r a  DENDROCHRONOI,OGY 
PROGRAM LIBRARY (Richard L. Holmes, 1994); 
o n u c a a M e  a n r o p M T M a  p a c s e T o B ,  p e a i 1 ~ 3 o s a ~ ~ o r o  
B n p o r p a M M e ,  O I I ~ ~ J I ~ ~ K O B ~ H O  p a H e e  [2]). 

P e 3 y J I b T a T b 1  U 0 6 c y x ~ e n ~ e  
Mop@onors~ U MUKOPH3aUUH KOpHeBblX CWC- 

TeM. K KOHUY n e p B o r o  r o A a  X U ~ H M  M a c c a  ~ a a 3 e ~ -  
~ 0 f i  'IaCTM CeRHUeB COCHbI B C p e A H e M  B 4 pa3a 
BbILUe, YeM eJIM ( ~ a b n .  1 ) .  O C H O B H ~ I ~  BllAOBbIe OT- 

Jll.rYMR B CTPOeHMM IIOA3eMHbIX O p r a H O B  3 a K n I O r a -  

IOTCR, BO-nepBbIX, B C y u e C T B e H H O  I IyYuIeM pa3BM- 

TMM CMCTeMbl ~ O K O B ~ I X  n P O B O A R u M X  K0pMef i  CO- 

CHbI, no CpaBHeHMH) C e J I b I O . 0 6 m a R  AJIMHa 6 0 ~ 0 -  
BhIX nPOAOARU[MX K O P H ~ ~ ~  IIpeBOCXOAMT HJIMHy 

r7IaBHOl 0 KOPHR Y COCHbI B 1,6-4 pa3a (B CpeAHeM 

B 2,7 pasa), a y e m  A n m a  ~ O K O B ~ I X  ~ o p ~ e f i  CO- 

CTaBnZeT 0,5- 1,2 (B C P e a H e M  I , ]  ) flJIMHb1 T n a B H O r O  

KOPHR. B~opoe  3 H a s M T e J I b H O e  O T n M q H e  - 6onee 
EblCOKaR YCneWHOCTb M ~ ! K O P M ~ O O ~ I ) ~ ~ O B ~ H M I I  Y 
eJIM (MHT~HCMBHOCT~ MMKOPM3aUMLI 74-77, B CpeA- 

uew -?hO/c), ncz rFasxerram r rczr)r.oG (6-28, n rpeg- 
H e M  16%). 'jr l locJIef i~- ief i  11PM IIPOM3PaCTaHMM B 

 en-muax rra x c i : y c c m e I i l r o b i  r p j H T e  12-22 '%I ce- 
RHUeB I'IOllHOCTbK) ~ ~ ~ M M K O P H ~ H ~ ~ ,  a B yCnOBH5IX 

ecrecTRwRoro ~ p y w a  - ! D ! I ~ K ~  4-15 "4 Y CJIM 

6 e 7 3 ~ M K 0 p M 3 H ~ ~  CeRHIJeB H e  O r M N e H O .   TO JlpM- 

BOAAT K r o L f y ,  s ~ o  cpeuiiee K O J I M ~ I ~ C T B O  M M K O P W ~  

cy~ccraeh-EG EbinIC  y e~iki(50-138, a cpcs:rehi  105 ;;;. .;- no cpa~;;~;;;;;a ;U~i;Uii  (1 3 - 4 3 ,  LpC~i.=h; 

23 r r r r  .j. l l p ~   TOM K o n u l r e c i B o  n o 1 n o : l i a r o u M x  

K O P H C ~  Opl aLic)G, 2:3 ICOTOPblX 4 )~pf~ l l~ :p ) ' : t :~~~  
MkIKOPU3b1, -- HeCKOJIbKO 60n~ll1e Y COCHbI. ji C111.l 

B~TI I IC  ~ H ~ ~ I ~ H I . I R  ~IJIOTHBCTM ~ ~ C ~ O ~ O X ~ I T M R  norno- 
U a I o W M X  K O ~ H ~ G ,  MMKOI)M'3 M MMKOPM3HhIX OKOH- 

4aHklG Ea KIpOBoARuMX KOPHIIX. , Q p y r ~ r ~ ~  CJIOBa- 

MN, eAMHM4d nJIMHb1 IIpOBOj$3lIJeI 0 KOPHR eJIM He- 

ce-r 6 0 n b m e e  K o n M s e c T s o  nornouamwwx crpyrc- 
~ y p ,  rro 06ecne r~sae~  60nbmym nnowanb c o n p H -  

KOCHOBeHMR C I I O Y B O ~ ~  M, B 0 3 M O X H 0 ,  KOMIIeHCMPY- 

eT M a J I y t o  I IpOTRXeHHOCTb CMCTCMbI IIPOBOARqMX 

~ 0 p H e f i .  I 

B yCJlOBMRX MCKyCCTBeHHOrO r p y H T a  CeRHUbI 

oboux BMAOB x a p a ~ ~ e p ~ 3 y m ~ c s  bonee B ~ I C O K M M M  

3HaYeHMRMM MaCCbI ~ a m e ~ H 0 f i  WiCTM, I IpOTRXeH-  

HOCTM ~ O K O B ~ I X  IIPOBOARUMX K O P F I ~ ~ ~  M W i C n a  no- 
m O ~ a I o u M X  K 0 p H e G .  H ~ K O T O ~ ~ I ~  p a 3 n M W i H  B YC- 

IleIIIHOc?.M M M K O P M ~ O O ~ ~ ~ ~ O B ~ H W R ,  AeTePMAHMPY- 

emre y c r r o s ~ s ~ ~  T I ~ O M ~ ~ ~ C T ~ H M X ,  yuae1 cn npoci~e- 
JMTb TOJlbKO H a  npl . iMepe COCHbI. y K O l ~ p ~ f i  MH- 

TeHCMEHOCTb MMKOpMIklL[MM B MCICYCCTReHIiOM 

rpywre B a p b M p y e T  s r l p e n e n a x  0-9. a B ccrccrnell- 
I i o M  11-32%. 

C B R ~ ~  PaJBHTHH H&!I%eMHblX &1 nOn3eWlHbIX Op- 

rdHOB. B n e p B y l O  O Y e p e n h  PaCCMOTPMM RlaMMOCBW- 

3 N  MeHcfly p a 3 A M r H e M  HaA3eMHbIX A rIOfl_leMlibiX 

o p r a H o B  cemuerj, n p o a ~ a n ~ 3 ~ p o ~ a ~  rcoppenmpi- 
OHHbIe CB83Pf U p&rpOCCHOHHbIe '3RHMCI1MOCTll If23 

yposrre OTAC.T~H~IX oco6e6 (ra6n. 2) Y coor{br no 
BCeX 5 R b 1 6 0 p K a x  3 H a s M M b I e  3HaLIeHM51 K O ~ @ @ M U M -  

e H T a  KOPPeJ IH~MM ( r )  H ~ ~ J I I O ~ ~ ~ I ~ T C R  M e W y  IlpOTR- 

XeHHOCTbIO IIPOBOABLUMX K O P H ~ ~ ~  M M ~ C C O ~ ~  HaA3eM- 

HOG qamti. Pexe ~ H ~ Y H M ~  c s M c n o M  norno- 
w a I o U M X  K O P H ~ ~  (4 B ~ I ~ O P K H ) ,  ewe P e X C  (3 B b 1 6 0 ~ -  

KEI) - C YMCJIOM MHKOPM3 WIM MMKOPI13HbIX OKOII- 

Y a ~ M f i .  B OAHOM CJIy.Iae ( M C K Y C C T B ~ H H ~ I ~ ~  TPYHT) 

CBR3b MHTeHCMBHOCTM MMKOPH3aUMM I? MEiCCM H W -  

~ ~ M H O G  qacru c e m U e B  o T p m a T e n I . H a ,  R ABYX (ec- 
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TaGnu~a 2. 3 ~ a . l e ~ m . l  X O ~ @ @ M U M C H ~ O B  K O p p C n R U I l M  ( r )  &1 'IBC'IHLIX K O ~ @ @ H U I I ~ H T O B  M H O X ~ C T B ~ H H O R  P e r p e C C H H  (b )  hfeX~Tv l l d p a b a ? T p Z i M P i  CTr1C)CHMR PI M l i h O ~ ) P l : + a ~ M U  K O p H C S b l X  
CI lCTeM II M ~ C C O ~  ~ a i I 3 e M H o f i  YaCTM OAHOJleTHPiX C e X H U e B  P. ~ y l ~ e S ? r l S  Xi F o ~ o " C Z ! O  



T ~ L T B ~ H H ~ I ~  TPYHT) - IIOJIOXMTeJIbHa. C m  no 3Ha- 

seHMRM '-laCTHhIX K O ~ ' $ ~ M ~ M C H T O B  M H O X ~ C T B ~ H H O ~  

perpeccm (b), salue M c H r r b a e e  ~ p y r ~ x  I I P M ~ H ~ K O B  

nOJIOKMTenbH0 BSIMReT H a  MaCCY HaA3eMHbIX O p r a -  

HOB COCHbI AJIMHa G O K O B ~ I X  nPOBOLLFILUMX KOpHeG, 

H e c K o n b K o  pexe M cna6ee - wcno KOPOTKE~X KOP- 

H&, MEIKOPH3 MIIM MLIKOPI.I3HbIX O K O H Z I ~ H H ~ ~ .  OT- 
p r t ~ ~ u e n b ~ s ~ e  h H ~ ~ J ~ I O Z ~ B T C R  s O T H O K ~ H ~  n.mki- 

H bl TqdBHOI 0 KOPHX. EiMTeIICMBHCCTM MMKOPEISEI- 

L l l l b f ,  IITIOTF!OCTII MIiXOPHIHbIX O F O K ' - ~ ~ H I . ~ ~ ~ .  

Macca r:e ~ 3 e ~ 1 l o i i  . i acTK C ~ ~ H U ~ S  e m  3a~e-1- 
Ht 'C BCeI 0 , ' leTt 'FMMIItiPyeTCR YMCJIOM MLIKOPII3 Y 
O~d6a.i ( t .  - Bc) BCZZ 4 ~ b 1 6 0 p i c a . u  ( T ~ P I  MaKCMMa.'ib- 

H ~ I X  < - ! ~ ~ ~ I I M R ,  R c e  - B ; V c n c B m X  ec '7 ' ecTBet i I Io ro  

T ? \ ' H T ~ ) ,  b T 3 K X E  P, 4 R S I ~ C ) P K ~ ) !  ( 0 f i ~ 0  MaXCEI- 

hldJ;b :O\: '-i d' i i ! ;~e)  PC~KZ nPOilB;[RCTiS; i l O ~ i O -  

TKTWLI- iLZ CBH3h B OTi4OUICHEIEI )IJIMHbl ~ O K O B L I Y  

n p o b o m m k i x  ~ o p ~ e h  (r  M tP - no r p M  c n y r i a R  3 ~ a -  

4I IMbIX ~ 1 3 ~ 3 e G  W CIO OfiHO?VIY SfaYCLIhfaJIbIICMY 

3HdYeHMh3 B YCJIOBLIHX KCKYCCTBeHHOrO ~ P Y H T ~ ) .  

Aanee B I lOPIIAKe Y ~ ~ I B ~ H M I I  TeCHOThI  CBR3M C 

M ~ C C Q ~ ~  H ~ + X ~ ~ M H O ~  s a C T U  CJIeAyIoT  I lpM3HaKM 

(('iMCJI0 I I O I , 7 O L U a K ) ~ M X  K O P H ~ ~ ~ ) ) ,  ((YMCJIO MHKO- 

PH3HbIX O K O H Y ~ H M G ) )  M ((HHTeHCIIBHOCTb MMKO- 

p a s a u a H n  

B H A O B ~ I ~  O C O ~ ~ H H O C T M  X a p a K T e p a  C O n p H X e H -  

HOCTM ~ ~ ? ~ M ~ T P O B  CTPOeHMR M MMKOPM3aUEIM KOP- 

HGBbIX CMCTeM C pa3BMTMeM HaA3eMHbIX O p r a H O B  

CeRHIleB M O K H O  C @ O P M Y ~ M P O B ~ T ~  CJIeAYIOuMM 

0 6 p a 3 0 ~ .  Anx COCHbI H a  n p O T R X e H M H  n e p B O l - 0  

r O n a  XM3HM ~ a k i 6 0 ~ 1 b L L I e e  3HaZleHMe HMeeT ycneru- 

HOCTb pSL3BMTMR CMCTeMbI n P O B O A R 4 M X  K O P H ~ G ,  a 
YCneLUHOCTb M H K O ~ H ~ O O ~ ~ ~ ~ O B ~ H ~ S I  M e H e e  B a K -  

H a  PI B YCJIOBHRX MCKYCCTBeHHOrO r P Y H T a  MOXeT 

I lMeTb  A a X e  OTpEluaTeSrbHOe 3HaqeHMe.  Aria pa3- 
BMTBR enx B e A y u j e e  s ~ a ~ e ~ ~ e  m e e T  a K T t i B H o e  

M H K O ~ H ~ O O ~ ~ ~ ~ O B ~ H E ~ ~  ( O C O ~ ~ H H O  B YCJIOBMRX 

CCTeCTBeHHOrO ~ P Y H T ~ ) ,  a I lpM3lfaKLi pa3BMTMR 

n p o B o a R w k I x  ~ o p ~ e i i  nprro6pe~a1o~ 6on~uroe 3 ~ a -  
s e H M e  n p M  FOCTe H a  llCKYCCTBeHHOM C Y ~ C T P ~ T ~ .  

T~KI IM oGpaso~, y CeHHUeB o6oax BMAOB ~ a M 6 0 -  

nee RBHOe lIO.JIOXMTe.~bHOe 3 H a q e H H e  MMKOPII3a- 

UHM 0 6 ~ a p y x ~ ~ a e ~ c ~  npn B b r p a m M s a H m  H a  ec- 
TeCTRCHHOM r p Y H T e ,  B 10 BPeMR KaK B TenJIMUaX B 

4CXOBMRX IiCiiyCCTBelIHOTO TC~P@XHOTO I'pYHTa 3!Ia- 

Y e H I E  MIIK0I)MSauMM MJJH C?'aHOHMTCH MeHeG BLI- 

pa;rtexHLIM Mnz: KC @ i i ~ c ~ i p y e ~ c x  n n : ~  naxe cram- 
BMTCR OTPHU%TeJIbHbIM. 

C O ~ O C T ~ B ! ~ ~ H H ~  YPOBHR pa3BElTIIR nOA3eMHblX 

OpXiHOB ( K O P H ~ ~  M MEIKOPH~)  I? YPOBHII Pa3BMTMR 

pacTeHMfi  5 M ~ c I U T ~ ~ ~  nMT0MHMKOB OCYUeCTBne- 

HO H a  PMCYHKe. M ~ M ~ H ~ H M ~  MaCCbI H ~ A ~ ~ M H O G  Va. 

CTM CeRHUeB 0 6 0 1 . 1 ~  BMAOB 170JIOXMTeJIbHO COnpR- 

K e H O  C H3MeHeHMeM I I a p a M e T p G B  o6nreCi apXMTeK. 

TOHMKM K O P H ~ B O ~  CMCTeMbI. B TO Xe BpeMR COnpII. 

XeHHOCTb pa3BMTMR O C O ~ B  C YPOBHeM MHKOPA30- 

o 6 p a 3 0 ~ a ~ ~ ~  M YpOBIJeM OCHarUeHHOCTM K O P H ~ B O ~ ~  

CMcreMbr n o r n o r U a m m M M I ?  O p r a H a M M  BEigocnerrH. 

@ M ' l ~ a :  C BO3paCTaHMeM c p e ~ ~ e f i  BeJIMYHHbl MHTeH. 

CMBHOCTIl MMKOPM3aUMB M YMCna MMKOPN3 Y O R  

HOG 0 ~ 0 6 1 1  MaCCa HaA3eMHbIX O p r a H O B  COCl-IbI CHI+ 

x a e T c x .  a enx - ~ o s p a c ~ a e ~ .  

M ~ M C H ~ H M ~  MaCCbI H a a 3 e M ~ o f i  rIaCTM OAH0,TeTHMX CeXHUCB P. syivestrh ( q e p ~ b r e  KPYXKM, JIeBaR L U K W ~ )  I1 P. ohovata (6e~1ble  
KPYXKM, I l p a B a R  L U K E L ~ I ~ )  B 3BBIiCMMOCTB OT 06~ueG AnMHbI KIPOBOARUIMX ~ 0 p F I e f i  (A). MHTeHCMRHOCTM MIIKOPM3BUMM (6) 
Ei 'ii.ic.ns MII i iOPt l3  4' cemua (B). K~XIIBR T O q X n  c p e 2 I I e e  s r ra re~r~e  nna n : i r o h : a x r t a .  3asac1i~ocr:~ a r r n p C K c n M J < p n e a H H  

YPaBHeHMRMM o 6 p a u e ~ ~ o A  ~ l B p a 6 0 J l h 1  ( C O C H ~ ,  A); r~r rep60n~sec~of i  @ Y H K I ~ H M  ( C O C H ~  E;, B) ZI ~ P I ~ M O ~  JI13HMI.l ( e ~ l b ,  A-B). 
O U ~ H K M  K a q e C T B 3  ; ~ ~ ~ I ~ P O K C M M ~ U M ~ ~ .  A: COCHa - R2=77,25 (Pz0.049); e n b  -- R2=96,98 (P=O,O! 5). 6: COCHa - R?=69,96 

(P=0,071); e J l b  - R2=74,72 (P=0,136). B: COCHa - R2=80,52 (P=0,037); e n b  - K2=93,30 (P=0,034). 
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