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seernpoeKm uDUCmBeHHuqan1. CBOUCmBa	 
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Hl1l..\igpeBecuHbl nucmBeHHuqbl UCOCHbl	 
H~3f 

sana 
6~pl 

pa3 ~ 

npe:UBnUIHue Ha	 HUH gganeHuI 
TOIlK 

TblO 

250­BogopacmBopUMblH BeIQeCmB 
COCh 

4 ~B~ 

YCllo 

ro COCTaBa ucnoneaoaanacs pesynsraru n aAHO~ Cl16l1p~, IOmHO-cl16l1pCK~Xropax, lOT ~ 
3.11. AKI1M, 11. K. MOilOTKOB, 

aHalll130B onsrruux 06pa31..\0B, 3aroTOB ­ Ha 3a naAHo~ oxpaaue CpeAHeCl16l1pCKO­ ecre 
H. H. Canpsrxaua, M. B. KOBaileHKo, IleH HblX B VlpKYTCKO~ 0 6IlaCT~ . VlcCIleAO­ ro nnocxoropss l1 B n p l1 6 a ~ K a Il b e . Ha Il eAl 

10. r. MaHApe , 11 . L MaxOTI1 Ha, BaH~i1 npOBOA~Ill1Cb B Cn6 frY p n l1 B cesepe Ill1CTBe HHl1l..\a Cl16l1pCKai1 AOXO­ cren 
VlHCT~TyTe BbICoKoMolleKYIli1pHbIX coena­ Al1T AO nonspnoro npenena pacnpocr pa­ ¢aK'A. A. Ceprees. 10. H. 3aRll, 
HeH~ii PAH Ha CKaHl1pYIOU\eM 3IleKTpOH ­ He Hl1i1 necos.	 map,

H. B. BI1HOrpaAoB, A. c. Ka3b1 MoB, 
HOM M~KpoCKone SUPRA 55VP- 32-49 Jl~CTBeHH~l..\a aaypcxa» otipaayer C MO 

~. H. A6paMoB, A. A. Tapaaaaoa	 ljJl1P Mbl «Carl Zeiss», n o pauee ~31l0­ 06Wl1pHble neca s BOCT04HO~ C~6~p~, nesc 
meHH blM MeTOA~KaM [8, 9). 06U\~e xa­ Ha4l1Hai1 C 3a6aiiKaIlbi1, B Ljl1Tl1HCKO~ , 06bE 

paKTep~CT~K~ HeKoTopblX 06beKToB A MYPCKO~ 06IlaCTi1X ~ 51KYT~l1 . Ma 11 

Vl3 X B O ~ H bIX nopon Ha~ 60Ilb wee l1C­ ~3Y4eHl1i1 n pl1BeAe Hbl B raen. 1, a l1X3IleK ­ MHoro Ill1CTSeHH~l..\bl B MaraAaHcKo~ KOMI 

nonsaoaaaaeB npOMbIWIleHHO CT~ l16bITY rpousue M~Kpo¢oTorpa¢~~ Ha puc. 1-25 . 06IlaCT~, Ha KaM4aTKel1Ha OCTpoBeCaXaIll1H. (10­

nOIlY4~Ila npeeecuua COCHbl BCIle ACTBl1e Jll1CTBeHH~l..\a ( Lari x spp .) l1 COCHa B pOA « COCHa» BXOAl1T OKOIlO 100 Ily61 

ee urupokoro pacnpocrpaueuws ~ YH~ ­ (Pinus spp .) npl1HaAIlemaT K OAHOMy ce­ B~Aos . B POCCl1~CKO~ ¢eAepal..\~l1 OT 3a­ OT r 
KaIl bHblX nOTpe6l1TeIlbCKl1X CBO~CTB (AO­ Me~CTBY Pi naceae L. l1 i1BIli1IOTCi1 0AH~ ­ naAHblx AO BOCT04Hbi X rpauuu Wl1pOKO Aep' 

crynuocrs. nerxaa otipatiaruaaeaocrs l1 M~ l13 canux pacnpocrpaseuuux xsoa­ pacnpocTpaHe Ha COCHa 0 6~KHoseHHa~ Sbl~ 

xpacasas rexcrypa Ape Be c~Hbl). HblX npe secuux pacTeH~~ Ceaepaoro l11l~ necuaa (Pinus silvestris) ~ COCH a y cc 

Jl~CTBeHHl1l..\a Ta Kme Wl1pOKO pac­ nonyurapns. B POA «Il l1CTBe HHl1l..\a» BXO­ Cl1 6~p CKai1 (Cl16~PCK~~ KeA P, Pinu s 06p 

npocrpaueua Ha OrpO~\HO~ reppuropaa A~T OKOIlO 20-Tl1 B~AOB . B PO CC ~ ~ C KO ~ sibirica), KOTOpai1 rarose l1MeeT otiurap ­ U1l1f 
B TaemHO~ 4aCTl1 P¢, HO ucnoneayercs ¢eAepal..\l1l1 X0 3i1ii CTBe HHo e 3Ha4eH~e Hbl~ apean, npOCTl1palOU\l1~Ci1 OT sepxo­
3Ha4~TeIlbHO MeHee pa3HOHanpaBIleHHO, l1MeeT Ill1CTBeH Hl1l..\a C~6l1pCKai1 ( Lari x eses peK~ Bbl4erAbi Ha ceeepo-socr oxe p04 

4N\ COCHa. sibiri ca L.) l1 Il~CTBeHH~l..\a naypcxas eBpone~cK o~ 4aCTl1 P¢ ~ AO aepxoasea 11 101 

n p ~ cpaBHe H~l1 OTAeIlbHblX ¢l13l10­ (Larix dahurica T.). nOCIleAHi1i1 Ta Kme peKl1 AIlAaH B BOCT0 4HO~ Cl16l1pl1 . cn c 

IlOrl14eCK~X ~ Mop¢OIlOrl14eCK~X ~ 3BeCTHa KaK Il ~ CT S e H H ~ l..\ a fMeIll1Ha Jl~CTseHHl1 l..\a l1 COCHa ¢OPMl1PYIOT APE 
CBO~CTB COCHbl l1 Ill1CTBeHHl1l..\bl ~cnOIlb­ ( L. g meli nii) . apeaocro« B pa3Il~4Hb1X YCIlOSl1i1X npo­ Il~ \ 

aosanwcs mrreparypaue AaHHbie [1-7]. Jll1CTBeHH~l..\a C~ 6~pCKai1 3a Hl1MaeT ~3paC TaHl1i1 - OT 3a 60Il 0 4e HHbix TOP¢i1 ­ CTe 

npl1 cpaBHeH~~ ¢l13l14eCK~X cao ucr a. OrpO~\ Hb l~ ape an . OHa pacre r Ha espo ­ Hl1CTbIX n04S AO XopOWO ApeHl1pOSaHHblx CTE 

aHaTOMl14ecKoro CTpOe H~i1 ~ X~M~ 4eCKO- ne~CKO~·\ CeBepo-BoCTOKe, ypaIle, B 3a- l160raTblX ryMycoM n04S, rAe Ill1CTSeHH~ ­

lOT 

paTlpoexr « Pa3pa60TKa ~HHOBal..\~OHHo~ TeXHOIlOrl1~ KOMnIleKCHo~ nepepatiorxa ApeSeCl1Hbl Il ~ CTSe H H l1l..\ bl » ocyU\eCTSIli1eTCi1 

np~ ¢~HaHCOBoii nOAAe pm Ke Ml1H06p HayKl1 PO C C l1 ~ . npoeKT BblweIl n0 6eAl1TeIleM orxpuroro ny61l l14HOro xouxypca no OT6 0­ Me 

py opraH~3al.\l1~ Hd npaso n OIlY4eH~i1 cy 6c~A~~ Ha peanaaaumo KOMnIleKCHblX npoexr os n o c03AaHl11O BbICOKOTeXHOIlOrl14 HO­ CH 

ro n p0 l13BOACTBa B uensx rOCYAapCTBeHHoii nOAAepmKl1 pa3Bl1Tl1i1 xoonepauau PO CCl1~CKl1X BbICW~X Y4e 6H biX 3aBeAeH~~ ~ MV 

OpraHl13al..\l1~ peansuoro cexropa 3KOHOMl1Kl1. VlH~I..\l1aTOpOM npoexra «Jl ~ CT se H H l1 l..\ a» aucr ynano DAD « Ipynna «~il I1 M », HO 

COBMeCTHO C CaHKT-neTep6yprCKI1M rocYAapcTBeHHblM TeXHOilOrl14eCKl1 MYHI1BepCI1TeTOM pacrwrensu stx nOill1 MepoB . 3T 
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ua ofi pasyer Ap eS OCTOI<1 C 3a n a COM Ape­ Ta 6 11~~a 1. 
BeCI<1H bi B Cnel10M S03paCTe AO 1000 MJ/ 

HeKoTopble 06"eKTbl rpex celleHMM ApesecMHbl IlMCTSeHHMllbl M COCHbl ra. a COCHa - 400 -500 MJ/ ra . H a no-ieax 
HI<13K O ~ np01<1 3S 0AI<1Tel1bHOCTI<1 I1I<1CTBeH ­

N~ p~ cYH Ka 

H~ ~a 1<1 COCHa ¢O PM I<1 PYIOT Ap eB OCTO\II C 

3anaCO M A p e BeC \IIHbl 40-80 MJ/ra . B ( \11­

6 ~ p~ I1 \11 CTB eHH ~Lj a , a Ta K}f{e 1<1 COCHa 06­

pa3YlOT KaK 4\11 CTble, TaK ~ CMe wa HHble 

ApeB OCTO\ll, OAH O- \II pa3HOB03pa CTHble . 
2 

Jl~ CTBeHHI<1Lj a 1<1 COCHa - nopOAbi CBe­
3

TOIl106I<1 Bbl e, OTIl \ll 4aIO T C~ nonroee-i uoc­
TblO AO 300 -400 ner ( I1\11CTBeH H\IILja) \II AO 4 

250-300 ner (cocua). 5 

Cnenue 1<1 nepec roji uue npeaocrou 6 
CO CHbl \II ocotieu uo Il~CT BeHH~Ljb l Y CTO ~ ­ 7 
4 ~Sbl K HI<130BbiM nox apa«. xorcp ue B 8 
YCIlOBI<1~ X CI<16I<1P CKO~ Ta~r\ll \IIMe l1\II 1<1 \IIMe­

9 
lOT Me CTO n04n1 exeronso B pesynsrare 

10 ecrecraeaaux np\ll4\11H (rposu), a B no c­
11

ll eAHl<1e AeC ~T\IIlleT\II ~ B 3 H a 4 I<1 Te ll b HO ~ 

creneuu B pesynsrare 4ellOBe4ecKoro 12 

!jlaKTopa . YCTO~4~BO CTb K H\II30 BbiM n o ­ 13 

JKapa M y 11 \IICTBe HH\IILjbl ~ COCHbl CB~ 3 a Ha 14 
0 10111 Hb1M KOpKOBblM CI10 e M kopu B KOM­ 15 
lle B O ~ 4 a CT~ nepesse e. Y I1~ CTB eHH\IILj bl 16 
06 b e M xopsr nocruraer 18-25 % OT ofrse­

17 
Ma npeaecuxu . Y COCHbl 06beM xopu y 

18 
KOMl1e BblX tipese a n04n1 BABo e MeHbw e 

19(10-12 %), HO \II OH Ha Ae}f{ HO aaumuiaer 

lly6~HY IO ~ KaM 6~ al1bHY IO 30 Hbl CTB0 l10B 20 

OT neperpeaa . B M0l1 0 A OM B0 3 paCTe y 21 

aepeases COCHbl \II11~ CTB eHH~Lj b l KOp KO­ 22 
Bbl~ C110 ~ «opu CpaB H\IITe l1b HO T OHK\II~ . 23 
y COCHbl OH opaaxeso ro usera n l1eH KO­ 24 
o6pa3 Hb l ~ , a y I1~ CTBeHH\IILjbl Mel1 KO rpe­

25 
Il\ ~ HOBa Tb l~ 6ypo-cepo ro uaer a. 

np~ MHOr\ll X C XO}f{~ X cao ji cr a ax ( W\ll­

p0 4a~w~~ apean n pO lo13 p a CTaH \II ~ , CBeTO­

1l106 ~ e , 6bICTPbl~ POCT, nonrose s uocrs , 
cn o c 0 6HOCTb ¢O p M\IIp OBaTb pa 311~4Hb le 

B~A ApeB ec~Hb l B~A npenapara 
topuesos PaA~al1bHblfl TaHre HTal1bHbl fl 

cpe J paapes (CKOI1) paapea (CKOIl) 

A~anaJOH YBell~4eH~~ npenaparoa 

Il s. 3a6 . 65 

C. Ja6. 500 

C. Ja6. 2990 

C. 3a6 . 200 

C. Ja6. 1000
 

Ils . HApo 63
 

C. Ja6 . 500 

C. Ja6. 200 

Jls. RAPO 2520 

Ile. sapo 5030 

C. Ja6 . 500 

C. RApo 5000 

C. Ja6. 2000 

C. Ja6 . 5000 

fl. lIAPO 2060 

C. Ja6 . 5000 

C. Ja6 . 20000 

Jla, sapo 9590 

C. 3a6 . 500
 

IlB . RAPO 1010
 

C. lI ApO 10000
 

fl s . ~ APO 15000
 

Il e. Ja 6 . 15000
 

C. 3a6 . 5000 

C. Ja6. 10000 

Ta6 nl1ua 2. 

XapaKTepH CTHKa Tp ax e HA IlHCTSeHHHl\bl H COCH I aa npHMepe OAHoro rOAHIlHoro C1101l 

upesocro» no cocraay 1<1 aospacry B pas­ B 3a60110HM 100-11eTHHx AepeBb eB 

1l~4Hb1 X 3K0l10r\ll4eCK\II X Y CI10 BI<1 ~ X) y 11\11 ­ A l<1 aMeTp rpaxean W ~p~Ha n O Il OCT~ TOI1L1\ ll Ha CTeHKIo1 

B paA l<1 aJ1 bH O~1 rpaxean e paAl<1a llbH OM rpaxeun, MKMCTBeHHI<1Ljbl ~ COCHbl I<1MeIOTC ~ 1<1 cyuie­
Han pas lleH ~~,MKM H a npa SJ1 eH~~ , M KM 

CTB eHHble pa 311\114~~ . 

ApeBeC~Ha COCHbl 
y n bl l1bLj bl I1 ~CT B e H H I<1 Lj bl OTCyTCTSy­

3~3 3L7 
lOT B0 3AYWHbi e MeWKI<1, 4TO 3 aTp YAH~e T e e (22+48) (17+41) 
pacnpoctpa aeune 1<1 06MeH r eHO ¢ OHA OM 2L4 14,3 
,'1elKAY OTAel1bHblM\II n on YI1~LjI<1 ~~l~ . y CO­ (13+28) (12+21) 
CHbl nunsua c Ha 6 lK e Ha ABY~l ~ B03AY WHbl­ ApeBecIo'Ha J1~CTSeHH~l\bl 

48,4 40,7~;~ MeW KaM\II , 4TO cnocoficrsyer e e n epe ­
(40,0+54,5) (29,1+47,3) 

HOCy Be TpOM ua rponansue paCCTO~ HI<1~ . 21,2 4,0 
3TO 06eCne 4 \11BaeT, C OA HOfl CTOp OHbl, (17,3+25,4) (1,8+7,3) 

33
 

2,3+3,3 

3,1+4,4 

2,7+3,0 

7,0+9,6 

. ., :". lJ,e11J1IOIl03a 6y:.ma KaprOH 
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"'c. 1 . Topu,eB o~ cpes. n"'CTBeHH",u,a . 
a60110Hb. 
acurra f - 200 MKM 

yCTo Ci ~ l-1 B O CTb npl-13HaKOB Bl-1ga y O~eH b 

oTganeHHbl X gpyr or npyra nonynflljl-1Ci, a 

C gpyraCi CTOpOHbl, nepenasy l-1 pacnpoc ­

rpaueuae BHOBb npaotiperenuu x nones­
Hbl X CBo Ci CTB. 

XBOfi y nl-1CTBeHHl-1l.\bl pacnoncxesa 
Ha YKop o~eHHbi X notierax nYYKaMl-1 no 

20-40 WTyK B Ka)t(gOM. Y COCHbl Ha yxo­
po~eHHbl x n o6erax pacnonoxe uu no nae 
XB Ol-1HKl-1. npOgon)t(l-1TenbHOCTb )t(l-1 3HH 

XBOl-1 Y COCHbl 2-4 raga ( Ha BOCTOKe ap e­

ana go 8-Ml-1 ner). Jll-1CTBeHHl-1l.\a 0 6 p a3Y­

eT XBOIO BecHoCi l-1 copacusaer ee oce­
HblO . BblcoKafi npogYKTl-1BHOCTb ceMflH C 

20 ner y nl-1CTBeHHl-1l.\bl l-1 Hl-1 3Kafll-1 X BCXO­

x ecrs (20 %). Bucoxas acxoxe crs ce­

MflH y COCHbl (g o 90 0J0), HO fionee pen­
«ce (pas B 3 - 4 raga) nnonououreuae. 

B 6narOnpl-1f1THbI X ycnosusx MeCTO­

06 l-1 Ta Hl-1 f1nl-1CTBeHHl-1l.\a npesocxorurr no 

pOCTy B BblCOTY l-1 gl-1aMeTpy COCHy l-1 ens, 
5bl CTpblCi peer nl-1CTBeHHl-1l.\bl 0 6bflcHfleT­

CJ1 60nee npogon )t(l-1TenbHbiM ce30HOM 

pocra, KOTOPblCi COCTaBnJ1eT 80 gHeCi np o­

Tl-1B 4 0 -45 gHei1 pocra COCHbl l-1 enl-1. 

Jll-1CTBeHHl-1l.\ a y CToCi~l-1Ba B repone­
Kl-1 X y cnOBl-1J1X l-1 g O)t(l-1BaeT go 300 ner 
l-1 60ne e. 

Ca CHa ~YBCTBl-1TenbHa K gblMy, keno­
Tl-1 l-1 rasan l-1 B roponax aHa MegneHH o 

pacrer 101 nOCTeneHHO. OTMlo1paeT. 

,[\peBe CIo1H a nIo1CTBeHHIo1l.\bl 101 COCHbl 

xapanrepuayerca ~ eTK O Bblpa)l(eHHblMH 

roglo1YHblMl-1 CnOJ1MIo1. Y nl-1CTBeHHlo1ljbl H 

COCHbl p a HHJ1 f1 ~aCTb roglo1~HblX cnoes 
c cjlop Mlo1 po Ba Ha TOHKO CTeHHblMIo1 rpaxe­
Io1ganbHblMIo1 BonOKHa.'4l-1 C 6 0nbwoi1 n o­

nOCTblO 101 n 03gHIo1MIo1 TonCTOCTeHHblMH C 

OBa n b Ho i1 Io1nl-1 ~ eneBHgHoi1 nonOCTb ~ 

y nl-1CTBeHHl-1ljbl (pac, 1), 101 C «sanper­
HOi1 Io1nlo1 npfiM o yronbHoCi non OCTblO y 
COCHbl (pIo1C. 2). 

BHyrplo1 roglo1~Horo cn OJ1 y COCHbl pan­
Hlo1e TpaXel-1gbl nOCTeneHHO nepexonsr B 

n03gHl-1e, a y nl-1CTBeHHHl.\bl B cnenoii npe­
BeCHHe xapaxre p nepexona paHHH x rpa­
xe Hg B n03gHHe pe3KHi1 B npenenax OA­

HOCi KneTKIo1 . 

y nH CTBeHHHl.\~ B~ CO KaJ1 6 a3HCHa J1 

nnOTHOCTb gpeBecHHbl (480-560 Kr /M 3
) , 

B TO Bp eMfi Ka K y COCHbl oua 3H a~HT enb­

HO MeHbwe ( 3 30-4 60 Kr / M3) . 

Llenmonooa 6yMara KapTOH • I·. I' :.-. I 34 
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n n OTHOCTb Ap eB e CI-1H bl nI-1CTBe HHI-1 l.\bl 

I-1coC H ~3a BI-1C I-1 TO TC oAe p*aH I-1R n03 A HeA 

ApeBeCI-1Hbl, TOnLl\I-1Hbl 060nO YeK pa HHI-1X 

1-1 n 03AH I-1 X rp axeun 1-1 Benl-1Y I-1 Hbl nlOMeH a. 

y COCHb l conepxauue n 0 3AH eA APe­

Be CI-1Hbl B ,OAI-1YHblX cn ORX COCTaBnReT 

10-30 %, a y nI-1CTBeHHI-1l.\bl 14- 50 %. 
MI-1 Hl-1flan bHo e ee KOnl-1y eCTBO y 0 6 e l-1x 

nopon cOAep* I-1 TCR B IOBe Hl-1 n bHOA y aCTI-1 

GBOna, T. e . B e ro l.\eHT panbHoA YaCTI-1. 

n 0 3 A HI-1 e rpaxeanu nI-1CTBe H H I-1 l.\bl 

cY Ll\eCT Be HHo OTnl-1y a lOT CR OT n03AHI-1X 

rpaxeun COCHbl no TonLl\I-1He 0 6 0 n OYK I-1 

(tionee y eM B 2 pasa) 1-1 W l-1 pl-1He nonoc­

TeA y rpaxenn (y n I-1CTBeHHI-1l.\bl n o n OCTI-1 

rpaxena Me Hb we B 3 pasa). 
Ipaxeunu * e pa HHe A y a cm roAI-1Y ­

uoro enos y COCHbl 1-1 nI-1CTBeHHI-1 l.\bl n o 

Wl-1 p l-1H e n onOCTI-1 rpaxeun 1-1 TonLl\1-1 He I-1X 

0 6 0n OYKI-1 nOA06Hbi (Ta 61l . 2) . 
Cneayer TaK*e OTMe TI-1 Tb, Ka K y nl-1­

CTBe HHI-1 l.\bl, TaK 1-1 y COCHbl OyeH b WI-1 PO­

Ky lO 1-13MeHYI-1BOGb pasaepaux xapaxre­
pl-1CTI-1K rpaxeun B ornensuux I-1 X psnax 
Aa *e B npenenax OAH Oro ro AI-1 YHOro enos. 

B cneACTBl-1e pa3nl-1Y I-1 A B CTp Oe H l-1 1-1 

n 0 3AHI-1X rpaxeun y nI-1CTBeHHI-1l.\bl 1-1 co­

CHbl, nn OTH OCTb A p e Be CI-1H bl nI-1CTBe HHI-1­

usr, COCTORLl\e A 1-13 n 0 3AHI-1X rpaxenn 3 Ha ­

YI-1TenbH O tionsuie (860-1250 H / M3) , y e M 

y COCHbl (720 -78 0 Kr /f1 3) . n n o TH o CTb *e 

A p eB e CI-1Hbl, 06pa 3 0 B aHH o ~ pa HH I-1 M I-1 

Tp a Xel-1AaMI-1 y COCHbl1-1 nI-1CTBeHHI-1l.\bI1-13 ­

MeH ReT CJ1 B 0AI-1HaK OBbI X npenenax 1-1 co­

CTaBnJ1eT 300 -380 Kr/ M3
• 

B J1APOBOA ya CTI-1 crsona y nI-1CTBeH ­

HI-1l.\bl c OAep* I-1 TGl 3Ha Y I-1 Te n bHOe KOnl-1­

yeCTBO BOAopaCT BOpl-1M blX Be Ll\e CTB (8­
30 %) 1-1 cruocwrer u. ao He 6 onbwoe KO­

nl-1yeCTB O CMOnl-1CTblX BeLl\ e CTB (0,8-1,8 % 

- n eT p o n eAHbl~ 3cjJl-1 p ) . Y COCHbl Ha06 0 ­

pO T, OTHOCI-1Te nbHO BblCOKI-1A npcu eur 

(2,5-3,8 %) CMOn l-1 CTblX BeLl\ e CTB (nerpo­
n eAHblA 3 cjJl-1p) 1-1 He 6 0nbw o e KOn l-1yeCTB O 

(2-4 %) BO Ao paCTBOpl-1MblX BeLl\e CTB. 

Cp e AI-1 n o cnenuux Y nI-1CTBeHHI-1l.\bl np e ­

orinanaer aparinuoranaxr a a (AO 80 %) 1-1 

B 3 Ha YI-1Ten b HOM KOnl-1y e CTBe c OA e p * I-1 T­

CJ1 A l-1rI-1Ap OKBe pl.\ eTI-1H ( AO 2 % OT MaCCbl 

A p eB e CI-1Hbl). Y COCHbl B J1AP OBOA y a CTI-1 

c rs o na cO Ae p* I-1 TCR nl-1HOCl-1nbBI-1H ( AO 

2 % OT MaCC bl Ap eB e CI-1Hbl ) . 

p~ C , 10 TaHreHTaJlbHbli'i paapes. Jl~ cT B eHH~u,a. 

J1 APo , 

MaCWTa6 - 2 MKM 

P~C . l S,TaHreHTaJlbHbli'i pas pea. J1 ~CTBeH H~ u,a . P~C. 16. PaA~aJlbHbl i'i paapea, Cocaa. 3a6oJlOHb, 

J1APo, Macurrafi - 2 Ml<M 

M aCwTa6 -- 20 MKM 

35 '. ...• :.., lJ,enmonooa 6yMara KaPTOH 
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Pac. 2 1.PaA_aJl bH b l ~ paspes. COCHa. llAPO . 

Macurrafi - 2 MKM 

P_C. 2 3 .PaA_anbHbl~ paapes . n_CTSeHH_l\a .
 

3a6oJlOHb.
 

Macurraf -- 2 M KM
 

,[\Jlll ApeBe CVlHblllAp a JlVlCTBeHHWl.\bl 

Xa p a KTe p Ha OTH OCVlTeJlbHO B~ C OK a ~ 

SJla>KHOCTb ( 60 - 100 %), a y COCHbl 

BJla>KHOCTb Ap eBe cVlHbl llAp a CO CTa S JI ~ ­

eT 2 8 -3 2 "!O . 
B oTJIVl'-IV1e OT COCHbl S «ope JlVlCTSeH­

HVll.\bl B npoMblwn eHHoM KonVl4 eCTBe co ­

nepx arcs Ay6V1nbHble Bel11eCTBa. 

B 0 6beMe Ap eB ecVlHbl Tpax eVlAbl y nw­
CTBeHHVll.\bl VI COCHbl 3aHWMalOT 9 0-93 %, 
Ha ce p A l..\eSVl HHble Jly4V1 npaxonarcs Y 

nVlCTSeHHVll..\bl 6, 5 -8,0 %, a y COCHbl 5-6 % 
e e 0 6be Ma . CMon ll Hble KaHanbl C oxpyxa­
10111 V1 MVI Vl X n apeH xVI ~1HblMVI KneTKaMVI sa­

HVlMa lOT MeH e e 1 % 0 6beMa ApesecVlHbl y 

JlVlCTSeHHVll..\bl, a y COCHbl Ha Vl X AOJlIO np«­

XOA Vl TCil OT 1,5 AO 5,0 % ee 0 6beMa . 

CepAl..\ eSVlHHbie nY4V1 Y nVlCTs eHHW­

I..\bl VI COCHbl 0 AHOp il AHble VI COCTOil T W3 

BblTll HYTblX S paAVlaJlbH OM HanpasneHww 

KJleTOK ( 4 - 1 2 Y COCHbl, AO 18 KneTOK y 

JlVlCTSeHHVll..\bl). Kpai1HVl e KJ1eTKVI cepn­

l..\eBVlHHblX ny~ ei1 llBM1IOTCil nY4esblMw 

Tp axeVlAaMVI C peAKVlMVI o Ka i1MneHHblMw 

nopa a v (pHC. 3) . S 

~ epe 3C epAl.\eSVlHH~enY~Vlnpo x OAllT 

ropVl3 0HTanbHbie CMOJlll Hble KaHaJlbl. Y W 

COCHbl OHVI scrpevaorcs A OBonbHO 4aCTO P 
VI HepeAK o S CAsoeHH OM sVlAe (pHC. 4, 5). H 

Y JlVlCTSeHHVll.\bl S CAs oeHHOM BVlAe, p 
a VlHorAa VI n o TpVl S pan, acrpev arorcs p 
TOJlbKO s epTVlK aJlbHble CMOJlllHble KaHa­ ~ 

Jlbl. PacnOJlO >KeHbl OHVI, S OCHOSHOM, S u 
n03AHei1 ApesecVlHe ( p uc. 1), a y COCHbl 

sepTVlK anbHble CMon ll Hble KaHaJlbl n po x o ­

A liT ~epe 3 PllAbl paHHVl X Tpa xeVlA 

(pHC. 7) . Bce sepTVlKan bHble CMOJlil Hble 

KaH aflbl y COCHbl VI flVl CTSeHHVll..\ bl c o u p s ­

>Ke Hbl C KneTKa MVIce pA l..\eSVl HHblX Jly~ ei1 . 

B MeCTe KOHTa KTa KneTOK ce p n ue ­

SVlHHblX n y~e i1 CTpa x eVlAaMVI pacnonox e­
Hbl TVlnVl~Hble An il COCHbl ox ouueau e 

n opu . OAHa «ner xa ce pAl..\e SVl HHOro Jly4 a, 

OAHa r p ax euna, OAHa nopa . Ha nepec e­

~ eHVIVI Kn eT OK c e pA l..\eSVl HHblX n y~ei1 C 

n0 3AHVlMVI Tp a xeVlAaMVI pacnonox euu 
Ta K>Ke ox ouueaue n opu, HO OHVI S 3 - 4 

p asa MeH bwe n o cp a s u e -uuo C n opaM w 

paHHVl x rpaxenn (pHC. 8) . YflVlCTseHHVI­

I..\bl S Me CTe KOHTaKTa 3TVl X Kn eTOK pac­

nonoxeuu He CKonbK O (OT 2 -x AO 6-TVI) 

o Ka i1Mn e HHblx C l11efleSVlAHblM o r sepcr a ­
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H3MeHeHMe XMMM'IeCKOrO COCTaBa A p e Be CHHbl nHCTBeHHMqbl 11 COCHbl npa YAaneH1111 BOAOpaCTBOpH blX aeuiecta 

OT HOC~ - Conepxaaae OCHOBHblX KOMnOHeHTOB, % 
Te~ bH afl llennonoaa f1 ~rH ~ H Bonopacraopnxue aeuiecrea 
BblCOTa VlcXOAHafl npesecas a ApeBeC~Ha 6e-3 VlcXOAHafl npeaecana ApeB eOIH a 6e3 VlcXO AHaH npeaecasa 
CT B O ~ a BOAOp aCTBOp~MbI X seurecre BOAOpaCTBOp~ M bI X seuiecrs 

flI1CTBeH- COCHa fl~ cTii eH- COC Ha f1~ CTBeH - COCHa fl~ CTB eH- COCHa .3 flI1CTBeH- COCHa '"'" '" H~ l1a H ~ l1a '" H ~l1a H~u, a H~ u,a 

a 4 1.6 48,8 7,2 50. t 50,7 0, - 1 1.0 3,7 13.3 

0,1 44,9 49,S 4,6 51,9 51.6 0,3 25,2 26,1 0,9 29,1 27,2 1,9 13,5 4,1 9,4 

0,2 46,3 49,9 3,6 51,9 51,8 0,1 23,8 26.2 2,4 26,7 27,2 0,5 10,a 3.6 7,2 

0,3 46,7 49,5 2,8 52,6 51,2 1,4 24.9 26,3 1,4 28,0 27,2 0,8 l1.2 3,4 7,8 

0.4 46,7 50,1 3,4 52,2 52,0 0,2 25,2 26,7 1,5 28,2 ?77 0,5 10.6 3,8 6,8 

0.5 46,8 49,7 2.9 51.9 51,7 0,2 25,1 26,3 1,2 27,8 27,3 o.s 9,8 3,8 6,0 

0, 45J 4 7.9 2.2 51,3 50. 3 1.3 25. 3 26, 7 1.4 28,4 28,0 0,4 11,0 47 6t3 

0,7 45 ,4 47,4 2,0 51,2 50,2 1,0 25,0 26,6 1,6 28,2 28,2 0,0 11,3 5,6 5,7 

0.8 44,0 45/J 1,5 49,7 47,7 2.0 25,1 26/ . 1,3 28,4 27,7 0,7 11.5 4.7 6,8 

CpenseeKBaApaT ~ Y H Oe (5) 3,72 1,01 1,52 0,84 8,02 

eM ~ oxpyrnux npocr ux nap (pMC. 9) . 4TH nOA npll MblM yrnoM KOCH B0J1 0KH a 
Me)f( AY 060n0 4Ka M ~ KneTOK cepnue­ (pHC. 16) .y COC Hbl noaepxuocn, BH yT­

BHHHbl X nY4eH H np~nera lOU\~ M~ K H~ M peuu ero enos 060n0 4eK rp axean no­
060J10 4KaM H rpaxeun y nV1 CT BeHHV1l\bl «pu ra waposV1AHbI MV1 06 pa 30 sa H ~Il M V1 . 

V1MeIO TCIl Me)f(Kn eT04H ble nonocru . KO TO­ np eAn o nO )f(~T en bHo TaK Ha3blB aeMblH 
pue npoxonsr B paAV1 anbH oM aanpasne­ «60poAaB4aTbl H CnOH » (pH C. 17) . 
HHV1 or ueur pa K n epV1 cjJep~V1 cr acna Ae­ Y nHCTBeHH~l\bl, B OTn~ 4V1 e aT CO­
peaa (pnc. 10) . '{ epes 3TH nOM CTV1, Be­ CHbl, Ha nOBe pXHOCT V1 BH yTpeHH ero CJ1011 

pOIlTH O, ocy U\eCTB J111e TCIl ra 3006 MeH 060n0 4eK n03AHH x rp axean HMeeTCIl 

Me)f(AY aTMoc cjJe pOH V1 cjJ YH Kl\V1 0HV1PYIO ­ Macca «4epse06pa3HbIX» YTonU\eHHH, 
U\V1 MH Kn eTK aMV1 Ce pAl\eBV1 HHbIXny4eH. Hanp as neHHblX no An V1H e BonOKHa 

B ApeBeCV1H e COC Hbl TaKV1 X Me)f( Kne­ (pHC. 18) , 4T O, seposru o. cnoc0 6CT BY ­
T04HbiX nonocreu HeT (pHC. 11, 12) . eT era ynp04HeHV1 IO . 

YCOCHbl Me)f(KlleT04Hbl e nonocru HMe­ OKaHMneHHbl e nopu y CO CHbl V1 na­

lO TMeCTO Me)f(AY 060n04KaMV1 rpaxena T.e. CT BeHHHl\bl eA~HH 4H O BCTpe 4alOT cil Ha cjJH 6 p ~ n n (pHC.23 ) , a y COC Hbl TOpyCBH ­

06 0n04 KV1 rpaxeun KOHTa K T ~ PY IO T Me)f(AY p a AV1 aJ1 b H~XCTe HKax060 n0 4eK n03 A H Hx CHT BH yTpH oKaHMneHH oH nopu Hd -rac­

C060 HHe nonuocruo (pMC. 13, 14) . YnH­ r paxeun V1 B 60J1 bWO M K0J1 V14eCT Be (.11 0 TOH cerx e V1 3 MaKpo- V1 MV1 KpocjJ V16p V1 nn 
CTB eHHHl\bl Me)f(KneT04Hble n0J1 0CTH 40-6 0 WT. ) naxonarcs Ha paA\;1 anbHbl X (pHC. 24, 25). 
Me)f(AY CTeHKaMV1 rpaxeun He06Hapy)f(eHbl . CTeHKax paHH \;1 X Tpa XeV1A, ococ euao Ha PaHee 6blno OTMe 4eHO, 4TO ApeBeC\;1­

Y n V1 CTS eHH~l\ bl V1 COCH bl CTpoeHV1 e V1 X xouuax. Y CO CHbl oKaHMneHHble nopu ua n~ CTB eHH\;1l\bl pesxo OTnV14 aeTCIl or 

060n04eKYpaHHH X V1 n03AHHX rpa xeun. pacno.noxeuu no An~He rpa xewau B ApeBeCV1Hbl CO CHbl no CO Ae p)f(aH ~1O 3K­

s OCHOSHOM, O A ~ Ha Ko s oe . XopO WO Bbl­ 0A\;1 H pan, a Y n V1C T Be H H ~ l\ b l 4aCT OB ABa CTpa KTV1 BHbIX BeU\eCTB. pacrs opaau x B 
paxeua Cn O)f(Hall c p e A ~ H Hall nnaCTV1H­ pana (pH c.19, 20). ropll 4eHBOAe. 3KCT paKTV1SHbl e seuiecraa 
xa. nepBV14Hbl HCJ10 H, COCTO ll U\ V1H H3 cer ­ Y J1V1 CTB eHHHl\ H COC Hbl s llAPOB OH He aanm o rca CTpyKrypHblMV1 3 ne I4e H T a ~, V1 

KV1 MaKpoqm6pHJ1n ( pHC. 15) , STOpV1 4­ Ap es e cV1H e oTB ep cTHll o K aHMneHH~ xn op npeeeo- oro BeU\eCTBa, OC HO By KO TO pblX 

HblH MO U\ HbIH cnoa. CO CTO ll U\ V1 H V1 3 no­ nepexpuru T OPY C O~l (pV1L 21,22 ). B 3a­ COCTa Sn5le T uenmonosa ~ n~rHV1H . KaK 
4TV1 BepTV1 KanbHo aanpasnexu ux a cne­ 60noHHoH A peB e c~He TOP YC Ha xOA~T C Il BV1AH O ~ 3 AaHHblx, npencrasneuau x B 

n OH np esecaae nY4K oB M aKp ocjJH6 p~nn , B cpenue» nOnO)f(eHV1V1 B HY T P ~ oKaHM ­ Ta6n. 3, npu o np e Ae n e H V1 ~ uenr uono au 
~ BHYTpeHHV1H cno H, COCTOll U\ V1 H ~3 nY4­ neHHoH nopu , YnV1CTBeHH~l\bl OHKaK6bl V1 n V1 r H ~ Ha B A p eB e c~H a x nV1CT BeHHV1 ­
KOB MaKpo cjJ~ 6p~nn, HanpaBneHHbl x no­ BV1 CV1T ua ornensuux Tll)f(aX V1 3 MaKpo­ l\bl H COC Hbl, V13 KOTOpbl X6blnHYAaneHbl 

~c. 2S Pa.n.~anb Hbl" paspes. COCH a. 3a6on OHb. 
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aonopacraopw nue 3KCTpaKTV1 BHble Be­
UjeCTBa, CYUjeCTBeHHbl X OTnV14V1Ci Me>t<gy 
gByMil noponax u BblilBneHO He 6blno. OT­
HOCV1TenbHail pasuaua COCTa BV1na nV1Wb 
1-3 % V1 He BbIXOgV1T sa npenenu no­
rpeWH OCT V1 onpegeneHV1Ci . OC HOBHoe OT­
nwme BXV1 MV1 yeCKOMCOCTaBe OgH OPOg­

HOCi no B03paCTy npeaecuau COC Hbl V1 
nV1CTBeHHV1l.\bl - pa3nV1YHOe cogep>t< aHV1e 
3KCTpaKTV1B HbIX BeUjeCTB . n03TOMY npu 
npenaaparensuo a yganeHV1V1 BOg0 3KCT­
paKT V1 BHbIX BeUje CT B orxp u aaerca B03 ­
MO >KHOCTb CO BMeCT HO Ci nep epafi onca 
3TV1 X nopon, TeM cal~b lM orkpueaorca 
uoau e nepcnekrua u nepep ariorkn CV1 ­
6V1PCKV1X nopcn gpeseCV1 Hbl . 

Cnenyer . onuaxo, OTMeTV1 Tb, YTO npa 
CXOgHOM XV1 MV1 yeCKOMCO CTase npeseca­
Hbl COCHbl V1 nV1 CT seHHV1l.\bl nocne 3KCT­
paKl.\V1V1 MopeponorV14 eCKail crpyxrypa 
uenmon osu B 3TV1X noponax HeCKonbKO 
ornn-taerca . 3TOT sonpoc sacnyxusaer 
nononuaren suoro V1 3yyeHV1il. 

3aKnlOl.JeHl-1e 

npV1B egeHHble au ure cBege HV1il 0 
cso acr sax nayx caM blXpacnpccrpa ueu-

HblXBPClJ npeaecuux nopon. xapakrepu­
3YIOUjV1e V1 X 6V1on or V1 4ecKV1 e, Mopepono­
r V1 yeCKV1 e CBOrllCTBa V1 XV1 MV1 yeCKV1 X Co­
CTaB, n03S0nil IO T3aKnIOYV1Tb, YTO OCH OS­

HOe pa3n V1 4V1e Me>t<AY HV1 MV1 3aKnlO yaeT­
cs B CTpoeHV1V1 V1 npencrasneuuocra no­
3AHV1X rpaxeun BrOAV1YHbIXcnosx V1 BCO­
nepxa HV1 V1 sonopa cr aopV1 MblX aeuiecr a 
B ApeBeCV1H e. 

n pV1 YAaneHV1V1 aonopacr sopaaux 
3KCTpaKTV1 SH blX aeuiecr s XV1 MV1ye CKV1 Ci 
COCTaB npe secnuu gsyx nopon CTa HO­
BV1 TCil cnuo poneu. YTO crkpuaaer B03­
MO>t< HOCTV1 ucnonsacean, OnTV1ManbHble 
TeXHOnO rV1ye CKV1e pe>t<V1Mbl Anil V1 X OT­
AenbHOrll V1 nV1 cosMeCT HOCi XV1 MV1 yeCKOrll 
nepepa60TKV1 . 

(nHeOK nareparypsr 
1. AblJ1He H. B. n V1 CTBeHHV1 l.\a. M.: 

Jlecaas npox uumeuuocr s. 1981, 96 c. 
2. no6eAHHeKHH A. B. COC Ha. M.: 

Jlecaas npoxsuuneuuocrs, 1979, 128 c. 
3. nV1CTSeHHV1l.\a. TpYAbl CV1 6V1pCKorO 

TeXH OnOrV1y eCKOrO V1HCTV1 TYTa . C60PHV1K 
39, Kpacuospc«, 1964, 466 c. 

4. BHXpOB B. E. CTp oeHV1e V1 epV13V1­
KO -MeX aHV1 yeCKV1e cBo Ci cTsa paHH eCi V1 
n03AHeCi gpesecV1Hbl c V1 6 V1 pCKOCi nV1­
CTSeHHV1 l.\bl. AHCCCP. TpYAbl V1 HCT V1TYTa 
neca, T. IV,1949, c. 174-194. 

5. AJblr3 H. B. Ca oticr aa paHHeCi 
V1 n03gHerll npe aecnu u nV1CTSe HHV1l.\bl . 
TpYAbl CV16V1pcKo ro rexuonor w-t ecxoro 
V1HCTV1TyTa, Kpacaoapc«, 1994, c. 1-4. 

6. }t{ V1 3Hb paCTeHV1 r1l B weCTV1 TO­
Max. T. 4. MXV1 , nnayuu. XBOUj V1, nano­
pOT HV1K V1 , ronoceweuuue pacre una. M.: 
npOcBeUjeHV1e, 1978,448 c. 

7 . ICCCA . ApesecV1 Ha. XV1 MV1K O­
TeXHOnOrV1 yeCKV1 e cao ac'raa npcsecu­
Hbl 30Hbl X03il Cic TseHHoro OCBoe HHil 
5AM., M., 1986. 

8. AKHM 3. 11. , M0J1 0TKOB 11 . K., 
CanpblKHHa H. H., KOBaJ1 eHKO M. B, 
MaHApe 10. r.. MaxoTHHa 11. r., Cep­
re es A. 1\., BHHor paAOB H. B. «n po­
eKT nV1 CTBeHHV1l.\a ». 3ne KT pOH HO-MV1K­
pOCKO nV1 yeCKV1e V1 ccneAosa HV1il aHaTO­
MV1ye CKO rO crpoeuus gpeBecV1Hbl nV1­
CTB eHHV1l.\ bl. ll enru ono sa. 5yMara. Kap­
TOH . N~ 7, 2011, c. 2-7 . 

9. AKHM 3. 11. , M0J1 0TKOB 11. K., 
( anpblKHHa H. H., KOBaJ1eHKO M. B, 
MaHApe 10. r.. MaxoTHHa 11. r.. Cep­
r eea A. 1\., BHHorpaAOB H. B. IO.H. ­
3aHl\. «Ilpoe xr n V1 CT BeHHV1 l.\ a». 3neKT­
POHH O-MV1Kp OCKOnV1ye CKV1 e V1ccn ego­
BaHV1il apa6 V1 HO ranaKTaHa B npcaecu­
He nV1 CTBeHHV1l.\ bl. llenru o nnsa, 6yMara, 
KapT OH. N~ 10, 2011, c. 26-32. 

no Bopunu I
• 

19 MapTa 2012 r. KOMnaHHH 3 ~ KO crana 3KCKnI03V1BHbIM npencraaarene» BPOCC V1V1 101 crpauax CHI il nOHCKOrll KOM naH V1V1 SANWA. 
Ccrnauieuae Me >t<gy gByMil KOMnaHH ilMV1 ilBV1nOCb pesynsr aro» 60nee 4eM BOCbMV1M eCilYHbIX neperosopoe, Bpesynsrare KOTOpblX3V1KO 
HSANWA norosopanacs 0 TOM, YTO KOM naHV1il 3V1 KO 6YAeTnpOABV1raTb 3TOTV13BeCTHbICi il nOHCK V1Ci 6peHA BPOCCV1V1 101 crpauax CHI. 

SANWA BXOA V1 TCTpyKTypHO BKOHl.\epHMITSUBISHI HEAVYI NDUSTRI ES V1 101 MeeT40-neTHHrIl onur C03AaHHil nonarpao axecxoro 
060pygoBaHV1il gni! npoV1 3BogCT Ba ynaKoBKV1 1013 KapTOHa . 060pygoBaHV1e CMapKOCi SANWA WV1 pOKO V13 BeCTHO Ha MHpO BOM pblHKe H 
aaaceaano npV1 3HaHV1 e norpe6HTeneCi CSOV1 MBbICOKV1 MKa yeCTSOMV1 HaAe>KHOCTblO . np0V13BogcTBeHHbl e MOUjHOCTV1 SANWA pacnono­
>t<eHbl B5lnoHHH, npeACTaB HTenbCTBa no C6blTyuaxonarca BEapone 101 CW A. CpegV1 aunycxaenoro KOMn aHV1 erll SANWA o6opygoBa HHR 
gnil npOH 3B OACTBa ynaKosKH OC HOBHOrll n03Hl.\Herll ilBnillOTCil aBTOMaTHyeCKHe npeccu Anil BbICeYKV1 KapTO HHblX3arOTOBOK. 

«3aKnI04eHV1e 3KCKnI03V1BH oro cornaureuaa CSANWA - 0AV1 H 1013 ura ros KO~1 naH V1 V1 3V1KO s panxax CTpaTerHH no BXO>KgeHHIO B 
PblHOKKapTO HHO rll ynaKOBKH . BTeye HV1e nocnennero rena If{ 3V1 KOnocnenoaarensuo yxpennsna ornenu nponax 101 cepsuca BbI COKO­
KnaCCHblMH Cnel.\HanHCTaM H, YTo6bl B nOnHOrll Mepe otaexars ace» Tpe60BaHHilM3aKa3YHKOB, pa60TalOUjHX B cerneure KapTO H HO~ 

ynaKO BKH. HaYV1H ail Cceronuaumero AHil, If{ 3V1KO 6YAeT B nonHOM 06beMe or sevar s aa nOCTaBKH 060pYAOBa HHil, 3anyaCTerll 101 
cepBV1 Cy>t<e YCTaHOBneHHo ro 060pYAoBaHV1 il SANWA 101 rex MawV1H, xorop ue 6ygyT nocr aaneau B6ygYUjeM. Mbl yaepeuu BTOM, YTD 
suc oxoe Ka yeCT SO, nepenosu e TeXHon orV1 V1 101 HaAe>t<H OCTb il nOHCK V1 X MaWV1H B C0 4eTaHV1 V1 CnpogyMaHH orll l.\eH OB OCi nonV1TH KOrll H 
BblCOKOKnaCCHbl McepBHCOM 3lt1 KOcnenaior aBTOMaTHyeCKHe BblceKanbHble npecca SANWA npHsneKaTenbHbl MH Anil BeAYUjV1X P O CC V1 ~­

CKV1X npOH3BOAHTenerll ynaKoBKH 1013 KapTOH a», - rosoparcs s co06UjeHHHKOMnaHHH. 
Unipaek.ru 
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