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OpoeKm ccDUCmBeHHUQa)).l 
tiuopellJauHuH2 OCUHhl 
3.n.AK~M,H .B.6y4enbH~KOBa, 

n.K.MonOTKOB,M.B.KoBaneHK~ 

IQ. r. MaHApe, Cn 6 rTYpn; 

IQ. H. 3a I1l~ , AO «Ipynna «~n~M»; 

A. A. Ceprees. C~6H~~ 1.\611; 

O. B . PbI6H~KOB; 

H. H. Paccxaaosa, Cn6 rTY pn 

CYl1.\eCTByeT PB A acnexros. no KOTO­

pblM npoeKT «n ~ CT Be H H V1 l\a» OKa3b1Ba­

eTCIl B HacTOIll1.\ee BpeMIl CBll 3 a HHbi M C 

np06neMaMV1 6V10pe¢af1HV1Hra OCV1Hbl 'I 

npy rux Blo1 AOB ro noneti. KaK yJt<e OTMe ­

-ranccs B npeAbIAYl1.\V1X ctarsax [1-2]. 
ne caue sanacu POCClo1lo1 COCTOIlT Ha 

58 % lo13 nlo1cTBeHHlo1l\bl (clo16lo1pCK0f1 lo1 

AaYPcKOf1) lo1 COCHbl. B necocapsesoji 
6a3e OAO «tpynna « ~n ~ M » B03MOJt<­

Hb lf1 eJt<e roAHblf1 o6beM 3arOTOBKlo1 Ape ­

BeClo1Hbl nlo1cTBeHHV1l\bl (clo16lo1pCK0f1 lo1 

naypcxoti) MoJt<eT COCTaBlo1Tb cauuie 
1,3 MnH Ky60MeTpoB, a B ueno« no Poc­

CV1lo1 - 105 MnH Ky60MeTpoB. DAHaKo, 

HapllAY C COCHOfllo1 nlo1CTBeHH lo1ljef1 B Clo1­

6lo1pCK0f1 necoc apsesoji tiaae ccnep­
Jt<aTCIl 'I nlo1CTBeHHble nopcnu. npexne 
sc e ro OClo1Ha 'I 6epe3a . n03TOMY aa 

npasruxe npu nepepafiotxe nlo1CTBeH­rn 
HV1 ljbl scerna oaaauaaerca uexoropce 
Konlo14eCTBO lo1 3Tlo1X nopcn. CV16V1pcK V1e 

nnK lo1 l\5K pa60TalOT yJt<e HeCKonbKO 

AecllTlo1neTV1f1 . n p lo1 eCTeCTBeHHOM neco­
BOCCTaHOBneHV1lo1 nocne cnnO WHblX py ­

60K BOCCTaHOBneHlo1e neca Ha4lo1HaeTCil 

C pocra lo1MeHHO OClo1Hbl, lo1 n03TOMY MOJt<­

HO rcaopars a nplo1Cne BalOl1.\lo1X OClo1HO­

BblX necax B peruouax pacnonoxeuua 
3Tlo1X npeAnplo111Tlo1f1. n03TOMY npofine­

Ma KBanlo1¢lo1l\lo1pOBaHHoro ucnonsacea­
HV111 OClo1Hbl CTaHOBV1TCIl aKTyanbHOf1 Anll 

Clo16lo1plo1. Euie fionee axryansua ona Anll 

Cesepo-aanana POCClo1lo1 . 

DAHaKO, C Y4eTOM MV1POBbIX TeHAeH ­

l\ lo1 f1, B HaCTOIll1.\ee BpeMIl uenecoofipaa­
Hee paCCMaTplo1SaTb He npocro npofine­
Mbllo1cnonb30BaHlo111 B L\5n OCV1Hbl, a d Hd­

nlo13lo1pOBaTb BCIO coaoxy nuoc n, npo ­

6neM, CBll3aHHbiX C ee 6lo10pe¢af1Hlo1H­

rOM . KaK V13BeCTHO,6lo10pe¢af1HV1Hr - 3TO 

KOMnneKCHall rny60Kall Xlo1Mlo14eCKail ne­
pepafiorxa ApeseClo1Hbl C npespauieaa­
eM ee OCHOBHblX KOMnOHeHTOB B TOBap­

Hble npoAyKTbl C BbICOKOf1 A06aBneHHOfl 

CTOlo1MOCTblO (KaK MHoro-, TaK lo1 Mano­

TOHHaJt<Hble) . n o auancrua C «He¢Texlo1 ­

Mlo14eCKlo1M Clo1HTe30M» MOJt<HO r OBo p V1 Tb 

a «neCOXlo1Mlo14eCKOM Clo1HTe3e », C uc­

nonb30BaHlo1eM scex AOCTV1Jt<eHV1f1 He¢­

TeXlo1Mlo1lo1 lo1 neCOXlo1Mlo1lo1 [3,4] . 
5lo10pe¢af1Hlo1Hr pacce arpae a or 

KaK coapexeuuoe HanpaBneHV1e paas«­
Tlo111 Mlo1poBoro necuor o KOMnneKca, 

OAHO lo13 BaJt<Hef1Wlo1X Ha n p a Bn e H lo1 f1 KaK 

EBpOnef1CKOf1, TaK 'I Poee~ ~eKo ~ nee­

HO ~ TexHonor~4eeKo~ nn aTlj>op Mbl. 

n p lo1 peanlo13al\lo1lo1 npunuunoa 6lo1ope­

¢af1Hlo1Hra ocyuiecr anserca nepe acn 

l\ennlOn03Ho -6YMaJt<H blX npeA nplo111Tlo1 f1, 

0plo1eHTlo1poBaHHblx Ha Bbl nycK o rpaHlo1­

4eHHoro Ha60pa npoAyKTo B S V1HTerpV1­

pOBaH Hb ie M Horonpo¢lo1nbHble npeA­

peSb 

COCT, 

HO y 
¢OPf 

rV1X ! 
pOCT 

p blM 

ro ae 

riner 
nplo111Tlo111 , C Wlo1POKlo1M cnexrpo« au nyc­ ro co 

KaeMofl npoAyKljlo1 lo1 [1]. n OH V 

Moptj>onor~ll oe ~Hbl . Tenons APO­ cepA 

Jt<al1.\lo1f1 (Populus tremula L.), Ha npa«­ t 
Tlo1Ke V1MeHyeMblf1 OClo1HOf1, - OAHa lo13 ne­ pacc 

cootipaayouiax ApeBecHblx nopoz; B A 0 6 1­

POCClo1lo1. DClo1Ha xapaxrepasyerca 6b1CT­ A p e s 

pblM pOCTOM. DHa otipasyer sucoxonon­ nOKH 

HOTHble 4lo1CTbie lo1 CMewaHHble npeso­ n lo16 ~ 

CTOV1 . MaKclo1ManbHblf1 npupocr npeseca­ 4eCK 

Hbl sacrynaer B B03paCTe 45 - 50 ner 'I HOCT 

K 3TOMy BpeMeHlo1 ee aanac Ha rexrape 
AOCTlo1raeT 250 - 300 nn . MJ• K nepe­ Hlo1Jt<E 

CTOflHblM OClo1HOBblM necan OTHOCV1TCB, rans 
KaK lo13BeCTHO, AepeBbll B B03paCTe 60­ H lo1lO 

nee 50 ner. nplo1 3TOM pa3peWeHHblf1 B03­ A aH h 

pacr py6Klo1 COCTaBnlleT 41 rOA . llocne cnen 
Bblpy6Klo1 OClo1Ha ycneunio B0306HoBnll­ TOA V1 

eTCIl BereTaTlo1SHblM, npu nOMOl1.\lo1 KOp­ TBeR 

HeBblX ornpucxo a, lo1 ceMeHHblM nyrea. ¢ lo13 

3TO noasonaer OClo1 He YAepJt<lo1BaTb 3aHB­ ljOB 

rue eio reppnropau [5]. ponj 
DCV1Ha (<<Tononb APOJt<al1.\lo1f1») - pas­ n lo14 

AenbHononall nopona . DAHlo1 nepessa H lo111 

uecyr Jt<eHCKlo1e COl\BeTlo111 lo1 06pa3ylOT p OM 

MenKV1e ceMe Ha C onyweHV1eM, xoropue na ( 
nerxo pa3HocllTCll serpo». a APyrV1e ­ r o f 

MyJt<cKlo1e. no BceM CBOf1CTBaM (necooo­ n OR 

pa3YIOl1.\lo1 M, Ka4eCTBY ApeBecV1Hbl) OH~ 

nOA06Hbl . ):\ nll OClo1 Hbl CBOflCTBeHHO rp q 
¢opMoBoe pasuootipaaae n o Mop¢ono­ APE 
rlo14eCKlo1M nplo13HaKaM, crpyxrype npese­ APE 
Clo1Hbl lo1 YCT0f14lo1BOCTlo1 K nopaxeua» CM 
l\e HTpanb HOf1 6enof1 rHlo1nblO. DAHlo1 diop­ Ke 

Mbl (KnoHbl) K 30 - 40 rOAaM nopaJt<eHbl XB 

rHlo1nblO AO 80 - 90 %. B APyrlo1x Haca}j{­

Ae HV111 X, AaJt<e B B03paCTe 60 - 80 neT, 
rHlo1nblO nopaJt<aeTCIl He 60nee 10 % Ae- Te 

~Hl 

lnpOeKT «Pa3pa60TKa V1HHOBa ljV10HH0f1 TeXHOnOrV1V1 KOMnneKCHOf1 nepepa60TKV1 ApeBeCV1Hbl nV1CTBeHHV1l\bl (C BblBO AOM Ha MV1pO­ 3a 

Bble PbIHKV1 HOBOrO BV1Aa TOBapHOf1 l\enmOn03bl) >> OCYl1.\eCTBnlleTCIl npV1 ¢V1HaHCOBOf1 nOAAepJt<Ke MV1HV1CTepCTBa 06pa30BaHV1B ~ no 

HayKV1 POCCV1f1CKOf1 ¢eAepal\V1V1 (MV1H06p HayKV1 POCCV1V1) . VlHV1 l\V1aTOpOM npoeKTa « n V1 CTBe HHV1 l\ a» BblCTynV1no DAD « i py n n a «VlnV1M» pa 

B napTHepCTBe C CaHKT -neTep6yprcKV1M rocYAapCTBeHHblM TeXHonorV14eCKV1M YHV1BepcV1TeToM paCTV1TenbHblX nonV1MepOB . Ba 
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Ha npak­
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· 50 ner 101 

1 rexrape 
K nepe­

rHOCV1 TCil, 

JaCTe 60 ­

I H b l ~ B03­
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06HoBnR­

Jl!1V1 KOp ­
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1»)- pa3 ­
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J6pa3ylOT 
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CTBeHHO 
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AHH cop­
Opa>Ke Hbl 
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- 80 ner, 
10 % Ae ­

ua i"1V1 PO­

osaHV1 il 101 

a«\!1 nV1 M» 
30 

peasee, a conepx aune rHV1nV1 B crsone 
CO CTaBnReT He 60nee 6 - 8 %. Oc06eH­

HO Y CTo~ 4V1Ba K rH V1 M1M r p e xnn o nu as 

~ ow·\ a OCV1Hbl. OHa OTnV14aeTCil OT APY­

rHX AHnnoV1AHblX cjJOpM V1 HTeHCV1B Hbl /.1 

POCTOM B BblCOTY 101 n o A V1 a MeTpy , 6b1CT­

pbll.' o4V1ll.\eHV1eM crs ona OT CY4beB, non­
r O Be ~ H OCTblO , 06p a 30B aHV1 eM 60 nee 
nnOTH o ~ ApeBeCV1Hbl V13 -3a yBenV14eH HO­

ro COAep >KaHV1il Bon OKOH nV16pV1cjJo pMa 101 

nOHI1>K eHHOrO c OAe p)t{a HV1 il COCYAOB V1 

ce pA~e B V1 H H bIX nY4e~. 

ApeBeCV1H a r ononeji OTHOCV1TCil K 

pacceRHHO- COCYA V1 CTbIM noponan. no­

A06HO 6epe3e V1 6YKY. OCHOBHail Macca 

ApeBecHoro eeuiecraa 06pa30Ba Ha BO­

nOKHHCT bW,V1 3n eMe HTaMV1 - Bon OKHaMV1 

n ~ 6 p H cjJ o p Ma , BblnOnHillOll.\V1MV1 MexaHV1­

4ecKylO cjJYHKLlV1 IO, oriecne-uiaaa npo-r­
HOCT b crsona aepeaa. 

B 3TOM KOHTeKCTe V1 npV1BOAV1TCil 

HH)!(e aHan V13 pesynsraroa 3Kc nepV1MeH­

TanbHblX HccneAOBaHV1~ no conocrasne­
HHIO '.lO pcjJ ono rV14 eCKV1 X oc 0 6eHHOCT e ~ 

AaHH blX BV1AOB ApeBeCV1Hbl OCV1 Hbl. IIIc ­

cneAOBaHV1R, no onV1 caHHblM pauee Me­

TOAH KaM [6-8], BKn I04anV1: onpeneneuue 
TBepAoCT V1 ApeBec V1Hbl n o 5lHKa ; o LleHKY 

¢H3HKO- i"leXaHV1 4ec KV1 x CBO~CT B 06pa3­

~O B B pe>KV1 Me c)t{aTV1 il n o OCilM a HV13 0T­

pan"", a TaK>K e 3n e KTpo HHO- MV1 KpOCKO­

n H~ eC K V1 e V1 ccneAOBaHV1il. IIIc cneAoBa­

HIIR npoBOAV1n V1C b ua Ky6 V1 Kax (pas ae­
pO ~1 20x 2 0x 20 Mi~ ) , nony-reuuu x 101 3 cnu­
na OCV1 HOBO ~ ApeBe CV1Hbl, paaneneuao­
ro Ha TpV1 ycnosuux 30 Hbl (3AO P O BO~, 

nO p a )!{ e H H O ~ rHV1nblO , norpaHV14HO~) . 

Ha pile. 1 (a, 6), npaseneuu 3ne K­

TpOHHble MV1KpocjJ oTOrpacjJ V1 V1 3A OPO B O ~ 

ApeBeCV1 Hbl OC V1 Hbl, a Ha pile. 1 (u, r) ­
ApeBecHHbl, n op a )t{eHH o ~ rH l1n blO. IIIc ­

cneAoBaHV1 il npo Bo AV1nV1 cb no MeTOA V1 ­

Ke [6]. no cp aBHe HV1 10 C Tp ax e V1 Aa MV1 

X BO ~ H bIX nopon, Y OCV1 Hbl BonOK Ha n116­

PH~ O p i"l a 3Ha4V1TenbHO y)t{ e 101 xopo-r e: 
OHH HMelOT Y3KV1 e ncnocru 101 OTHOCV1­

TenbHOroncrue CTeHKV1 c o ll.\en e BV1AH bl ­

ml nopai"IV1 . AnV1Hanpesecuu x BonOKOH 

JaBHCHT OTMeCTa V1 X pacnonoxe uaa Hd 

nonepesuoa ce4e HV1 V1 crso na. B LleHT­

pan b H O ~ 4aCTV1 , B r''IOn oA o~ no 06 pa30­

BaHH IO npeeecuue. An V1H a Bon OKOH co­

a 6 

PV1 C. 1. 3n eKTpo HHail MV1KpocjJoTO rpacjJ l1il Ap e BeCV1Hbl OCI1 Hbl : 

a. 3neKTpoHH ail MV1KpocjJoTo rpa cjJ V1 il pannanu-oro ckona 3 AOP O BO~ Ape BecV1H bl
 

OC V1 Hbl (Mac w Ta6: 100 ~ m);
 
6. 311eKTpo HHail MV1KpocjJoTO rp acjJV1il pannansuoro cxona 3AOPOBO~ Ape BeCI1Hbl
 

OCV1Hbl ( Mac WTa6 : 20 ~ m): 1 - BonOKHa nV16pV1cjJopM a; 2 - ce p ALleBV1HH b l~ ny4;
 

3 - CO CYA; 4 - nepdiopauns Ha KOHLle 4ne HV1Ka cocyna: 5 - npocrue nopu
 
oB a nbHo~ cjJOPMbl Hd CTeHKe cocYAa .
 

6 - rpynna oxpyrnux nop ua nepece4eHV1V1 C Kne TKaMV1 cepnueeuuuoro nY4a.
 

8. 3neKTpOHHail MV1 KpocjJOTorp acjJV1il ApeBe CV1 Hbl OCV1 Hbl, nopa)t{ e HHO~ r HV1n blO
 

(MacWTa 6 : 2 um).
 
e. Jnexrponua» ~1V1 Kp ocjJoTOrpacjJV1il ApeBecV1Hbl OCV1Hbl, nopa)t{ eHHo~ rHV1nblO 

( Mac WTa6 : 100 um). 

cra snner 0,4 - 0,6 MM. B rOA V1 4HbIX cno­
il X 40 - 50 neTHero B03p acT a AnV1Ha 

Bo nOKO H AOCTl1r aeT MaKcV1 Ma nb Ho~ Be ­

nV14V1 Hbl V1 COCTaBnile T 1,4 - 1,7 MM. 

W V1 p V1 Ha BOnOKOH nV16pV1cjJo pMa V13Me­

Hil eTCil B npenenax 0,0 20 - 0,046 MM. B 
06be Me crso na BonOK Ha nV16p V1 cjJ opMa 

3aH V1 MaIOT 60 - 65 %. 
(OCYA bl, il BnillO ll.\V1eCil n poaonauieji 

cV1CTeMoCi KCV1neMbl , npenctasnmo r co ­

60 ~ AnV1 HHble urupokononocr uue TOH­

KOCTe HHble TPy6K I1 pa3 nV1 4 Ho~ Anl1H bl . 

OHV1 06pa 30BaHbi KOPOTKV1MV1 (OT 0,2 
AO 1,3 MM) WV1p OKV1 MV1 KneTKa MV1 (4ne­

HV1K a MV1 ) , koropue KOHTa KTV1pYIO T APyr 

C AP y roM nocpencrso« neprpopaunf B 

BV1 Ae eAV1HCTBeHHoro o TBe p CTV1 il AV1a­

MeTp o M, paBH blM AV1aM eTp y 4neH V1 Ka. 

Ha r aareu r ansau x CTeHK ax COCYAOB 

pac no no )t{e H~ Me nKV1e oKa~ MneHH~e 

nopu 6e3 r opy c a. nocpencraox KOTO­

pux ornensuue COCYAbl KOHTaKTV1pYIOT 

/.1e)t{AY c060Ci . H a panaa ns uux CTeH­

xax COCYAOB pac ncnoxeu u OTHOCV1 ­

rerrsuo penxo MenKV1e npccru e osans­
Hbf E nopbl . H a n e p e c e4 eHV1V1 C n a p eH­

x V1 MHbl M 101 Kner KaM V1 Ce PA Lle B 101 HHblX 

nY4e~ TeCHO, rpynna MV1 no 12 -16 WTy K, 

27 . I'.. . :" I l\e.nfllonooa oyMara KapTOH 
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pacnonoxeuu xpynuue oxpyrnoa epOP­

Mbl npocr ue nopu , B 06be Me CTBOll a 

COCYA bl 3a HHMa lOT AO 26 %. n ape HxHM­

Hbl e Klle TK H 06pa3y lOT rO Mor e HH ble 

cepnue e anuue IlY~ H, a Ta Km e PlJAb l 

BepT HKallbHOI1 n a peH xH Mbl. Il pe aec ­

HalJ napeu x uaa B 06b e Me CTBOlla aa­

HHMaeT AO 15 %. BOIl OKHH CTble nOIlY­

epa 6pH KaTbl , eup atiorauaue H3 OCHHbl, 

ccnepx ar B OCHOBHOM ~ ll eHH KH c o cY­

AOB H BOIl OKHa IlH 6pHep o pM a ( p HC. 16). 

Mop ep ollorH~e c Koe crpceu ae HMe HHO 

3THX 31le Me HTOB Ap e Be cH Hbl H onpene­
nser CBOI1CTBa TaKH X nonydiafip axa ­

TOB, npHA a lOLl.\ HX 6 yMa re n YXIl OCTb H 

aenpo apavuocr s. 
B Ka~ eCTBe napanerpa Ol.\eH KH Ap e ­

BeC HHbl n o Ka4eCTBY H no CTene HH 6 HO­

Ae CTpY Kl.\HH, 6b lll np HMeHeH TeCT r sep ­
AOCTH no 5lHKa ( Ta 6Jl. 1), oCHoBa HHbl 11 

Ha BAaBIlHB a HHH uiapaxa B nose p x­

HOCTb Ky6 HKa npesecwau [9] . ~ 3 npen­
cra aneuusr x Aa HHbl X BHA HO, 4TO All lJ 

OCHHbl onpeneneuae TBe p Ao CTH B Kam­

AOI1 30 He aanae rca HHepopM aTHB HOI1 

KOJl H4eCTBe HH0l1 x a p a KTe p HCTHKOI1 

npouecca necrpyxuu«. B CBlJ3 H C rny­
60K0 l1 6H oAe CTpY Kl.\Hel1 All lJ OCHHbl Ha ­

61llO Aa lOTClJ cY Ll.\ e CTBe HHbl e OTIl H4 HlJ 

cr py kr y pu lJAPO BOI1 30 Hbl OT nep udie­

p HH, ):\ll lJ 6e p e 3bl raxxe Ha 61llOAaeTClJ 

H3MeHeHH e n o 30 Ha M, HO He rakoe cy ­

Ll.\eCTBeHHo e . Y COCHbl H IlH CTBeHHHl.\bl 

Ha 61llOA alOTClJ cTa 6 HIl bHbie noxaaarenu 

(B npenenax BellH4H Hbi pastipoca). n o­

IlY4 eHHbie A aH Hbie n OKa 3 b1Ba 1OT, 4TO 

xapaxrepacr uxa TBe pA OCTH asnnercn 
AOCTaT0 4HO 4Y BCTBHTellbH0l1 H yH HBep ­

Call bHOI1 H MomeT 6blTb Hc n Oll b30 Ba Ha 

AlllJ Ol.\eH KH Ka 4 e CTBa npeaecvuu. 
~ C C ll eAOBa H H lJ npesecaa u n o o n ­

peneneu a io nokaaarene a a HH30TpO ­

n HH (Ta6Jl. 2) npcs onanacs B ycno­
BHlJX OAHOOCHoro CmaT HlJ B no nepe x­

HOM ( n), p a AH allbHOM (P) H ra ure uua ­

all bHOM (T) uanpaeneuaax. Ky 6H K Ap e ­

BeC HHb l MOA ell HpyeT n OBe Ae HHe OT­

AellbHblX ( HHA HBHAyallb HbIX) eAH HHU 

Ape Be CHOI1 uienu, n OllY 4e HHbi X H3 pa 3­

HblX 30 H Ap eB e CHHbl ( 3AOPOB0 I1, n o p a­

me HHOI1 rHHllb lO, n orpaH H ~ H O I1 ) . Ycno­
BHlJ HcnblTaHHlJ 06pa3 l.\OB ApeB e CHHbl 

l..\eM lO1lO3a 6~ KaPTOH • I' . • ~ :" I 28 
I.~--­

paa ua c 
aK THBH 

TBepAOCTb no HHKa (H) /V1l1 pa3nl4'1HblX nopoa ApeBecl4Hbl o p r a HH 
B ycnoBHoM 30HanbHOM pa3AeneH14M 

Ll.\ e l1 He 

Ilopona Apese cHHbl l..\eHTpallb HalJ 30 Ha n O rp a H I-I~ H alJ 30Ha 3a60 1l0 HHalJ 30Ha T H, nO A 

OCI-IHa 18 880 1021 ua, M o 

6epe3a 1676 2214 2956 Bp e m AI 

CocHa 1550 1572 1585 CYA ax, 

nl-lCTBeHHl-I l.(a 1372 1600 1651 
KalOT Il 

w e M 3T 

pa3pyu 

pOBaH~ 

ApeBec 
CIlI43MKo-MexaHI4'1ecKl4e nOKa3aTen14 06pa340B ApeBecMHbl OCI4Hbl (BnalKHocTb 30%) 3 bl BalO ' 

B ycnoBHoM 30HanbHOM pa3AeneHI414 B HanpaBneHMllx nOnepe'lHOM [Il} , H 110 Bil 

paAl4anbHOM (P) 14 TaHreH414anbHOM (T) n p' 

UOB Clloxasarena 3AOpOsa lJ nOrpaHI-I4HalJ nOs pelKAeHHalJ 
pyKUH

ApeBeCI-IHa 30Ha Ape SeCI-I Ha 
KIleT04 

Han pasll eHl-le n p T n p T n p T 
CH BHe E 

flnoraocn, 06 pa3 1.(a npa 0,8 0,6 0,2 MblM pi 

BllalKHOCTI-I 60ll ee 30%, lJX cxa 
r/ cM' Me xaH I 

A e¢lopMal.\l-IlJ AO HarpY3KI-I 5 58 58 8 67 67 74 73 72 0 1H bl ~ 

uienil e 4000 H, Em.x' "to OT 

HCXOAHo ro paaxepa 1l04 KH 

Ha,4TC 
K03¢l¢lH l.(HeHT 11.6 11,6 I 8,4 I 8,4 

TpOHH I 
aHI-I30TpOnHH 

BaHHH 

m a Ll.\ e ' 

B pe m HMe Cma THlJ MOAellHpYIOT nose ­ K0 3epeplil l.lHe HT a HIiI3 0 Tp o n HIiI COCTaB­

AeHH e A p e Be cHH bl B npouecce nOIlY4e ­ ns er cau uie 1 1 . B norpaHIiI4H 0l1 30 He 

HHlJ XTMM - B nHT aTellbH OM WHe Ke H B nonepesuo» Ha npaB lleHH H B e lllil ~l-I ­

BepTH KallbH o ii npcnuro-tu oji KOIl OHHe . Ha Aeep o p MaUHH aospacra er A O 8 %, 
~ 3 M eH eH H lJ n OKa 3aTelle ii a HH30TpO ­ K0 3 epepHUHe HT a HH30Tpo n HH CHHm ae T­

nH H npu HcnblTaH HH A peB e cH Hbl B pe ­ ClJ A O 8,4. n OBp e mAeHH a lJ npesecaua 
m HMe CmaT HlJ orp ax aer H cr e n e a s c m HMa e TClJ KaK r y 6 Ka, npa 3 TOM B 

6 1-10AeCTpYKUH H ApeBe c HHbl . K aK BHA ­ He l1 np aKT H4ecK H HeT a HH 3 0 Tp onH H cnepu 

HO H3 peaynsraro s. npencra aneunux B csoa cre. a Aeepo p MaU IiIH n p a KTI-I4e CKH CTaB ll 1 

KHM H ' Ta 6 1l. 2 , nonanea a e B OCHH e r HHIlH n OIl HOCTblO 06p aTHMbi. 

npHB o AHT K 4 p e3 Bbl 4a l1Ho MY H3Me He ­ H a pHC. 2 npencra ane su Kp HBbie CHHbl 

HHIO scex CBOI1CTB n peseca oro aeuie ­ Cm aTHlJ 06 pa3 uo B Ap e B e c H H ~ O CHH ~ AlllJ AI 

CTBa. n OBp e lKA eH HalJ A peBeCHHa HMe­ 3AOPO BOii H nopaxeuuoji r HHllblO, a Ha HHii 6 

er n llOTHOCTb B 4 para MeH b w y lO, no p HC. 3 - H3Me He HHlJ « Mr HOBe HHo r o» ro06 p' 

cpa BHe HHIO co 3AOPOBOii ApeBecHH ol1 , MOAYll lJ ynpyrocru 3TH X me 06pa3 l.\OB. ra AM 

a B n o r p a HH4H 0 l1 30 He nll OTHOCTb CHH­ Paapyureuae oti pasuoa nopax euuos Bp e Mf 

xa ercs Ha 25 %, T. e . HMeeT npoMemy­ npes eca au Ha 4 HHa e TClJ C npoaon su o ­ KO. ~ 

T0 4Ho e 3Ha4 e HHe . Y 3AOpO B0 l1 Ape Be ­ r o H3rH 6 a ornensuux BOIl OKOH, n an ee paxej 

CHHbl B YCIlOB HlJX c nsoocaoro Cm aTHlJ Ha 61llOAa e TClJ CMlJTlile y TOPUO B H BbI­ 4e CKC 

B n o n e p e v u o « u an p aa n eu aa BeIlH 4 H­ ny 4 HBaH He 60 KOB. 3YCIl0 

aa Ae epopM a UH H COCTa Bll lJe T Il HWb 5 %, B 0 6pa 3u a x n or pa HH 4H 0l1 3 0 H ~ C OAe ~ 

lJp KO supax eua a HH30 TpOn HlJ c aoacrs. Ha 61l lOAa eTClJ CA BHr OAHOii 4aCT H 06­ BpeMI 
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r3 72 

1 COCTa B ­

H O ~ 30H e 

1 Ben~Y~ ­

T AO 8 oro, 
C H ~lKae T­

peaecuua 
14 )TO M B 

3 0 T po n~ V1 

,KTl4yeCKV1 

bl Kpl4Bble 

{bl OCV1Hbl 

~ n blO, a u a 

aeauoro» 
16pa31.\0B. 

l a lK e H HO ~ 

'OAOnb HO­

OH, aan ee 

~O B V1 Bbl ­

w~ 30 Hb l 

yaCTI4 06 ­

paiua O T HOC ~ Tenb H O APyro~ n o n ~ H V1 V1 

aKTI4BH O~ lK ~3 HeAe ~ Te n b H O CT ~ MV1 Kp O­

OpraHI4 3MOB, n O- B~A~MOMY, npoxona­
l11e~ Hd TaH reH l.\V1anbHo~ nOBepX HOC­

TM, nOA uexot opu a yrno« K OCV1 06 pa3­

ua. MOlKHO npenncnarar s. YTO B n o ­

BpelKAe HHbl X MV1Kpoo rp aHV13MaM V1 co ­

CYAax, aonoxaax n V16 p ~ cjJ o p Ma B03 H~ ­

KalO T nI4H~~ CKOnb >K e H ~ IL B A anbH e ~­

w e t~ 3m nI4H~~ CoeA V1 H ~ IO T C ~ B nV1HV1~ 

pa 3 py w e H ~ ~ ~ n p O V1 C XOA~T AecjJo pMV1­

posanae 06pa3 1.\a. Oopaauu 3 AO PO BO~ 

Ape B e C ~ H bl ( p V1C. 2, 3, K p V1 B a ~ 3) OKa­

JblBalOT tionetuceconporaaneua e C>Ka­

TlllO BAonb BonOKOH. 

n pl4 nopax euu« rH~nblO y 06 pa3 ­

~O B C rn y6 0 K o ~ cr e ne us:o 6V10-A e CT­

PY K ~ 14 14 pacr acpe uae KOMnOH eHT OB 

Kn eT O Y H O ~ CTe HK~ npoucxonwr ~HTeH ­

cusnee 14 co n pO BO>K Aae TC ~ He 0 6paTV1­

fl bl11 pa3p yw eHV1 e M 06 p a 3 1.\a B ycnoan ­
HX ClKaTI4 ~ . Pesxoe CH~>KeH V1e cjJ~3~KO ­

1·'e X a H I4 Y e C K ~ X xapaxrepacr a x Ap e Be­

C1IHbl YKa3bl BaeT Ha cenekr aaao e p ac ­

l11enneHl4e n ep B~YH O~ KneTOYH O~ 060 ­

Fi OYKI4 14 napyx uoro cncn (51) BOnDK ­

ua. YTO 6blno n OATBe p >KAeH O npa 3neK ­

TPO H H O - M ~ K p O C Ko n ~ Y e C K O M ~ c cn eAo­

Ba Hl4 14 06pa31.\0B npesecwau. consp ­
lK a l11 e ~ rH~nb (puc . 1 B, r ). 

HanpaBJleHvHl nepepafiorxa 
ApeBeCV1HbIOCV1Hbl 

AHan 14 3 npencrasnenuux au uie 3K ­

Cn epl4MeHTan bHblX AaHHblX V1 V1 X co no ­

CTa Sn e H I4 ~ C cos pe Me HHbl MV1 XV1MV1y e C­

Kllt·HI Tex Hono r V1 ~ M V1 6 ~ O M a C C b l npeae­
CHHbI [10J nossonaer paccnarp waan, 
AnHApeseCV1 Hbl OCV1 Hbl P~ A uanpasne­
HII ~ 6Ho- pe cjJa~ H V1 H ra . 1i1 3 acer o MHO­

roo6pa314H np 0l.\eCCOB 6 V10 - pe cjJa~HV1 H ­

raAn H ApeBeCV1 Hbl OCV1 Hbl B Ha CT O ~lJ.1 ee 

BpeMH H Cn Onb 3 YIOT C~ nV1Wb uecxcns­
KO . Vlx Bbl6 0p C S ~3a H C rny6V1Ho~ no­

palKeHI4H OC I4 Hbl rH ~ n b lO. An~ Mex aH~­

Y e C K O ~ nepepariorxu npa rcn aa. 6e ­

sycnoaao.rcnsxo ApeB eCV1H a OCV1 Hbl He 

COAe p lKa U1a ~ rHV1nV1 (K CTaTV1, B cra pue 
spexeua Ha Pyc~ O C~Ha p aCCMaTpV1Ba ­
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2 - nOrpaH~ Y H a~ npesecaua:
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PV1C. 3. 1i1 3Me He HV1 e «M r HOBeHHo ro » M OAyn ~ ynpyrocru npa pa 3B~ T V1V1 

AecjJopMal.\V1V1 C >K aT ~~ 06 pa3 1.\ 0 B ApesecV1H bl OCV1 Hbl : 

1 - nopaxeuuaa rHV1nblO;
 

2 - norpaua-uran npeseca ua:
 
3 - anoposaa ApeBec V1 Ha
 

nacs Ka K l.\eHH e i1wV1 ~ cTp oV1T en bH bl ~ 

MaTep V1 a n, npV1MeH~eM ~~,HanpV1Me~B 

BV1A e K posenbH o ~ Apa HK V1 V1nV1 neMe­

xes An~ KpoBnV1 uepxaeji) . 
np0V13BOACTB O n on ycjJa 6pV1KaToB 

BblCOK o r o auxcn a (TMM, XTMM, 
5XT MM) V1 3 OCV1Hbl B H aCT O~lJ.1e e Bpe M ~ 

B MV1p e npV1M eH~ eT c~ AOCTaTOYHO WV1 ­

p OKO. npV1 HOM V1 cn on b 3 0 Ba H V1 e 

5XTMM V13 OCV1Hbl B KOMn03 V1 1.\ V1 V1 n pV1 

n p 0V1 3B OACTBe MHo rV1X COp TOB ynaxo­
BOYHo ro KapTO Ha, a Ta K>K e n e yaTH blX V1 

OcjJV1C HbIX BV1 A OB 6yMarV1 noa e o n n e r 

ynYYWV1Tb nOTpe6V1Tenb CKV1 e C BO~CT B a 

(nyxnccrs. >K e CTKOCTb) V1 CHV13V1 Tb ce ­

6eCT0V1MOCTb aa ever CHV1>KeHV1~ 6a30­

soro seca xapro ua V1 6y MarV1. An ~ npo ­

V1 3BOACTBO nonydiatipa xaros BbICOKO­

ro BblXOAa (TMM, XTMM, 5XTMM) V1 3 

OCV1 Hbl rpetiyerca, OAH a KO, A p eB e cV1Ha 

29 '. '. :.. I !..\enfllonooa 6YMars KaPTOH 
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C BeCbMa OrpaHV1yeHHblM KOnV1yeCTBOM 

rH V1n V1 , YTO 6YAeT n OAP 0 6 He e paccxo r ­

peH o HV1>K e . 

Anil n on yy eH V1il cynbcjJaT Hoi;! uen ­

mo nosu V1 3 OCV1 Hbl Orp aHV1yeH V1e n o co ­

Aep>KaHV11O rHV1nV1 MO>KeT 6blTb CMilrye ­

HO. !t1cnonb30BaHV1e OCV1Hbl B CMeCI1 ,11 0 

40 % C 6e p e 3oi;! Anil np011 3B oACT ~ a nV1­
CTBeHH o i;! xpadr r- uennonoau Wl1p OKO 

npakruxyer cn MHo rV1MV1 eaponeucku ­
MI1 npeAnpl1ilTl1 ilMI1 6e3 yuie ptia Kay e ­

CTBY KO HeY Ho ro nponyxra, 
n pV1 nepepa ri otxe O l e CI1 OCI1Hbl C 

AP yr l1MI1 nopon aau (n V1CT Be HH V1 l.\a , co ­

CHa , 6e pe3a 11 A P . ) , oc 06eHHo npl1 V1 C­

nonb30 BaHI111 nHeBMo TpaHcnopTa, '{d ­

CTV1 l.\~ 3AOpOBOA OCI1 HOBOi;! lllen ~ 11 

lllenbi APy r l1x nopcn 0 6 eC ne YI1BaeT ,110­

CTaT OYH O nonHo e crnene uae rH l1nl1 aa 
c-r er V1CT V1 p a HV1il, TeM c a Mbl M noasuua­
er c a KayeCTBO uienu. 

O nl1CaHHOe s sun e pa311I1Yl1e B 

cB o i;!CTBa x TBepA OCTV1 A p e BeCI1H bl (no 

51 HKa) nponanaer cs npa COBMecTHoi;! 

nepepatior ke lll en bi 113 c Me c e i;! nopon 
ApeBeCI1Hbl . npl1 I1Cn Onb30BaHV111 Anil 
n p 0 l13 BOA CTBa cynb cjJaTHoA l.\e1111 lOn O­

3bl OC V1 HOBO A Ap eB eCV1Hbl, nop axe s­

Ho A rHl1n b lO, nH eB MOTp aH cn o pT urenu 
aun on a a er Aon o n H I1Te n b HY IO cjJy HK­

l.\111O MeXaHl1ye CKOrO V1 3MenbyeHV1il 

, I	 rH I111 bIX cjJpa rMeH TOB uien u, n OA ynap­
H bl M B03A e A CTB 11 e M 60n e e TB epaux 

y a CTI1l.\ uienu 11I1 CTB eHHI1l.\bl , fiepeau, 
COCH bl V1 3,110POBoA OCV1Hbl . YA anileM ble 

npl1 nocnenyiouiea COpTl1pOBaHl111 Ya­

CTV1 l.\b l r H l1n l1 B MeCTe C O nV1110YHOA 

cjJ p a Kl.\V1eA I1c n o nb3Y lOTcil Ka K 6110 Ton­

nI1B O. n 0 3TO ~I Y npu cy11bcjJaTHo A Ba p ­

Ke , ccotieu ao npl1 HanV1YI1V1 nHeBM O­

• I rpaa cnopr a uieriu, HanV1Yl1e B OCI1H O­

BoA ,11peBeCI1He r HI111 V1 He npV1Bo ,11Vl T K 

Her aTV1BHbI M nocnencr sw sx . 
Co a e pur euu o I1Hail Kap T V1Ha Ha ­

6nlO ,11a e Tcil np l1 npoV13 Bo ACT Be 5XTMM, 

rne I1CnOnb30BaHI1e n HeBMOTpaH cnop­

ra KpaAHe He >K e11a Ten bH O 113-3a >KeCT­

I KV1 X Tpe6 0B aHI1A K Kay e CTBY uienu V1 

CO,11e p>Ka HVlIO Me nOYI1 [7] . ra l 
Han V1Yl1e r HV1nl1 B A p e Be c V1 He OC V1­

), Hbl 06ycnaBnV1BaeT PilA Cnel.\V1cjJl1yeC­

Ii KI1X oc0 6eHHoCTeA n p l1 ee I1CnO nb30­

l.\ennlOn0311 5yMara KaPTOH • I' . I . :. . I 30 

BaH V1V1 B np0 l13BOACTBe 5XT MM. Ilpo­
B eA e HH ~ e I1CCn eAOBaHl1il n 0 3B 011I111 11 

3 Kc ne pV1 Me HTa nb HO YCTa HOBI1Tb 11 re­
OpeTl1yeCKI1 060C HO Ba Tb B3al1MOCBil3b 

cjJI1 3I1KO-M eXa Hl1y eCKI1X CBoACTB Ape­

BeCI1Hbl , 6 V10-,11eCT pYKl.\11 11 V1 oc06 e HHO ­

cTei;! np 0l.\ e Cc a n e p e p a 6 0T KI1 3 A OP O­

Bo A V1 n Opa>K eHHOA r H V1n b lO OCV1 HOBOA 

,11 p eB e CI1Hbl [7] . 5bln o n OKa 3a HO Han VI­

YV1 e psna 3cjJcjJeKTOB. B ycnoswax no­

nyyeHl1il 5XT M M noauureuuce conep­
>KaHV1e rHI11111 n p l1BOA VIT He TOn bKO K 

CH V1 >KeHI1IO pH 11 K Y BenV1yeH I1IO pa c x o ­

na X V1 MVlKa TOB 11 BOA bl, HO 11 K c03,11a­

HV110 CI1CTeM C spko Bblpa>KeHHbIMV1 6 y­

cjJ epHblMV1 c Bo A CTBa MI1 V13 - 3 a y y aCTl1il 

nponyxroa 6110- A eCTpYK l.\I1V1 npes eca­
Hbl B 06pa 30Ba HI1V1 « al.\ eTaTH OA 6ycjJ e p ­

HoA CVlCTeMbl » . 

B bln o n He HHbl e V1 c cneAoB aHV1il no ­

3BOnl1nl1 npeAnO >K V1Tb V1 ycneui uo a n ­

p0611poBaTb Ha npaxr ake HayYH O- 0 6 0 ­

CHOBa H Hbl e n YTV1 p e WeHV1J1 BblilBn eH ­

H~ X np 0 6 n e M n p l1 n p 0 l13 B OA CT B e 

5XTMM V13 A p e Be CI1Hbl OCV1Hbt: 

• Ocy ure cr anar s COpTl1pO Ba Hl1e 

OCV1 HO BOro 6a11aHca C I1CnO nb30 Ba HVI­

e M Anil np0l1 3B OACT Ba 5XTMM rcn sko 
3AOPO BOA A p e Be c V1 H bl , a A p e BeCV1H Y, 

ncpaxeuuyo rHV1nb lO, I1CnOnb30B aTb 

,11n il np 0V13B0,11CT Ba cyn bcjJaTHo A uen­
mon oau , 060pYAOBa HHo ro nH e B MO­

rpau cnopro a uienu. B bl no n Hil lO llle ro 

npV1 3 TO~1 A on 0 11HI1Ten bH Y IO cjJYHKl.\111O 

Me Xa Hl1ye CKO rO V13MenbyeHl1il rHV1nbl X 

cjJparMeHT OB uie nu, Y,11an ileMblx anc c­

11eACT BI1V1 npu COp Tl1 pO Ba Hl111 1111V1 KaK 

6 11 0-To n n V1 BO. 

• On TI1MVl311pOBaTb npouecc nony­

ye HV1J1 5XTMM 11 CHI13V1Tb 3a 6ycjJepeH­

HOCTb CT OKO B n p l1 np0 V1 3B0 ,11cTBe 

5XTMM aa c-rer Y>KeCTOye Hl1il Tpe60 Ba­

HV1A K Ka y eCT BY OCI1H OBbl X 6an a HCOB 

n o A onyc Ka e Mo My cO ,11e p>Ka HVlIO rH Vln V1 . 

• B o V1 3 6 e >K a Hl1e pa3BI1TI1il BTO­

pV1 YHOA r Hl1nl1 MV1H I1MV13V1pOBa Tb Cp O­

KI1 xpa ue u a a OC V1HOBorO 6a na Hca , 

( o c 06e H HO B n eTHV1A nepu on). a n pl1 

HeI136e>K HOCTVI neTHero X p a H e H l1il ­

V1c nonb 30 BaTb, Hanpl1M ep, XpaHeHl1e 

6 a n a Hc a B w Ta6 enil x «n o A w y 60A » 113 

CMecV1 CHe ra 11 o n V1110K . 

Ha n p OTil>K eH V1V1 A OCTaTOYH O Anl1 ­

r ensu oro Bp e MeH V1 OCV1 Ha paccxarpn­
aanacs B ne c HoA np OM blwn e HH OCTI1 

KaK copaas. ManOl.\eHHail nopona. nOC ­

nenuee necsrunerue C ycne wHbl M onu­
TOM nn aH Tal.\V10HH Oro Bb l p a llll1Ba Hl1il 

r onons. np e >KAe ace ro B KI1 Tae [11] , 
noxasa no. HaC Ko nbKO n e pCn e KTI1BHa 

3Ta nop oaa . 

n03TanHail peam13 a l.\V1il acex pac­

CMOTp e H Hb lX auure Han p aBn eH I1A no ­

3B011I1 T nepejrra Ha n p a KTV1K e K ocyuie­
CTBne H V110 npV1Hl.\ l1nOB 6110 p ecjJaAHI1H­

ra OCI1H bl 11 npyrux BI1A OB rononef 11 

OTKpoeT HOBbie B0 3 MO>K HOCTV1 I1HTe H­

Cl1cjJ V1 Ka l.\11 11 neco n o ns ao aau wn. nps 
OA HOBpeMe H HOM np e,11 0TBp alll eH l111 

y XY,11weH l1il nc ponuoro COCTa Ba neco­
CblpbeBoA 6 a 3 bl. 

06 bl Y H 0, 0 6 c y >K A a J1 pas n 11 Y H bl e 

ac nekru I1Cn Onb30 Ba H I1J1 B l.\5n Ap e­

BeC V1 H bl, 3aroTOB11eHHoi;! aa nnaarauu­
sx, B TOM Y V1 Cne Ha nna- rr auwax yCKO ­

peauoro pocra, OCHOBHoe BHI1MaHl1 e 

YAenillOT aonpo cy V1X npO AyKTI1BHOC­

TI1 . OAH a KO, He MeH bw ee 3H a yeHI1 e 

I1Me eT 11 I1CKn lOYI1T e n bH a il OA HOPOA­

HOCTb r akoro cup sn . n p I1Hl.\ V1n l1anb HO 

I1Hail KapTI1Ha Ha 6nlOAaeTCil AnJ1 poc­

CI1A CK V1 X npeAnpl1ilTI1A , patior ao uinx 
Ha A p eBeC V1 He, 3 ar OTa Bn V1 Ba e Mo A B 

eCTe CTBe H Hb l X necax. It1 XOTil B CCCP 
nn aHTal.\ 11 0HHO e Bb l pa llll1B a HV1e r ono­

nil ocyuiec r annnocs. uanpuaep. Anil 
XepCOHCKoro l.\6K, B uacrosuiee ape­
MJ1 KOHKype HToc no c 06 HO CTb nnaura­
l.\11 0HH Oro Bb lpa lll l1Ba Hl1il r onona An il 

POCC V1 V1 n p eACT a Bnil e TCil AO CTa TOY HO 

AI1CKY CCI10HHbIM. npl1 06cy>KAeHI1I1 

3TOro aonpcca uene coofipasuo YYI1­

r uaar s 11 nocnenune ,11 OCTI1 >K eHl1il B 

3ToA 0611aCT V1 B M V1pe, npexn e acero, 
B K V1 Tae [1 1] . 
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