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B.K. J(y606blii, JI.lO. f]JOKU1W, A.J(. H6oHeHKo, B.B. b0200H06 

L(y60Bbl lt Bnazmaup K fl HMeHTbeBH'1 P0.llHflCH B 1967 r ., OKOH'lHfI B J991 r . 

l1eHHHI1JaLicKYIO necore xaauecx yro aKaLleMI1IO, KaHLIH.IlaT TeXHH'le CKHX HaYK, .Il0ueHT 
Ka<jJe.llpbl uenmonomo-byvaxororo np 0l13BO.llCTBa Ci-Flerepfiyprcxoj; rocynapcrneuaoa 

neCOTCXHI1'lecKOti aKa.lleMHI1. l1MeeT 60flee 40 nC'laTHbIX pa60T B ofi nacr u TeXHOnOfH l1 

6y MarH H xapros a. 

<!>OKlllla l1ro60Bb IOpbeBlJa ponunacs B 1977 r ., OKOIJ'lHna B 1999 r. Ci-Tlerepfiyprcxyro 
r ocynapcraeuny ro neCOTeXHI1'lecKy lO aKaLleMI1IO, acnup anr . 

CBO MCT BA 
JII1.CTOBbIX KOMn0 311.Q I1. 0 HHb IX MATEPI1.AJIOB 
HA O CH O BE CT EKJIJlHHbI X BOJIOKOH 

Ilpnaenenu xapaKTepl1CTI1KI1 nl1CTOBblX KOMn0311UHOHHbiX MaTepl1aJ10B aa OCHOBe CTeK­

JUIHHblX BOJlOKOH c o CB5l3YlOmI1MH - cynb<jJaTOM aJlIOMI1HI15l , nO JlI1BI1HI1 J1Cnl1pTOBbIM H H 

paCTHTenbHbIMI1 BOJlOKHaMI1 . 

Kntoueeue cnoea: MI1HepaJIbHble BOJlOKH a , casayiouiae , KOMn0311Ul10HHbie MaTepl1aJIbl, 

DOJll1r11 npOKCOKOMDJleKCbl, nOKa3aTeJlI1 npOYHOCTI1 . 

Eyraarononofiasre KOMn0311~H OHHb[e MaTepHaJlbl na OCHOBe MHHepanb­

HblX BOJlOKOH HaXO.ll,5lT npaveaenne B aBHaKOCMl1'lJeCKOH TeXHHKe, .ll,BHraTeJl5lX 

Pa.3JlHlJHOrO Ha.3HalJeHH5l, 6HOTeXHOJl0fl1H, Me.ll,HUHHe, CTpOHTeJlbCTBe H np. O n ­

HaKO 0 6 n aCT H n p HMe He HlliI H 06beMbl Hcnonb30BaHWI :3THX MaTepHaJlOB He co­

OTBeTcTBylOT Te M nOTeHUHaJlbHblM B03MO)f{HOCT5IM, xoropsre ofiycnosneuu KOM­

nneKCOM npHCYIUHX HM CBOHCTB . 

CnO)f{HBllla5lC5I caryauas 0 6 b 5lCH5IeTC5I TeM, l.JTO no HaCT05lIUerO BpeMeHH 

HeT aayxnstx pa.3pa60TOK no npH.ll,aHHIO npO'iHOCTH MaTepHaJlaM 113 MHHepanb­

Hbl X BonOKOH, He 06na.ll,a1OIUHX cnoc06HOCTblO K 06Pa.30BaHHIO B JlHCTe 6 y Mar H 

Me)f{BOnOKOHHbIX CB5I3eH . ~n51 roro, (IT06bl no Tpa.ll,H~HOHHOH TeXHOnOrHH 6y­

MalKHOro npOI13BO.ll,CTBa nony-nrrs MaTepHaJl, COlJeTalOIUHH B ce6e npeauyuiecr­
aa, otiycnoaneaaue JlHCTOBOH <pOpMOi1 H OC06blMH CBoHcTBaMH MHHepanbHblx 

BonOKoH, B HCXO.ll,HylO KOMn03H~I1!O BBO.ll,51T cB5I3yJOIUHe BeIUeCTBa pa.3nWIHOH 

npapoziu: pacrnrensuue, nOnHBHHI1J1Cl1HpTOBble (nBC) BonOKHa, narexcsr, no­

nHMepHble 3MynbcHH H np. 
O.ll,HaKO opraaasecxne CB5I3YIOIUHe pe3KO OrpaHH'iHBaIOT C<pepy npHMe­

HeHH5I MaTepHaJlOB aa OCHOBe MHHepaJlbHbIX BonOKOH, TaK KaK npu BblCOKHX 

resmeparypax H non .ll,eHCTBl1eM arpeccaansix cpen OHI1 p a.3PYIIIa IOTC5I, !fTO Be­

ner K norepe npOlJHOCTH . B normoii Mepe YHHKanbHble CBOHCT Ba MaTepHanOB Ha 

OCHOBe MI1HepaJIbHblX BOJIOKOH MoryT np05lBHTbC5I 'ronsxo B cny-iae a cnonsscsa-
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'aeoanoe 

1991 r. 
nouenr 

TBeHHOH 

HOnor l111 

"
 -prcxyio 

HanOB aa OCHOBe CTeK­

IlBIlHl1nCnllpTOBbIMH H
 

IOHHhle MaTepHanbI, 

1 OC HOBe MH He paTlb ­

'eXHHJ<e, ,ll,BHr 3TeJI.lIX 

neJTbCTBe H np. On­
MaTepHaJIOB He CO­

~ 06yCJlOBJIeH bl KOM­

racroauiero speaenn 
{aJIa ~1 113 MHHepaJI b­

uno B JlI1CTe 6yMarl1 

-1011 TCXII OJIOrH l1 6 y ­

B ce6e npea sryin ecr­
'BaMH MHHepaJIhHbIX 

einecraa Pa3JlHl:J HOH 

110KHa, nare xcsi, no-

BalOT c rpepy npa sre­
K J< aJ< rrpn BhICOKHX 

3pywaIOTC51, lITO Be ­

iCTBa MaTe p HaJIOB n a 

cny -rae I1CnOJlh30 B3­

HID! Te p MO-, XeMO- H 6HOYCTOHLfHBblX HeOpraHHLfeCKl1X CBSI3YlOlUHX. IJ.eJIb ,UaH ­

HOH p a60TbI - HCnbITaHHe HeKOTOpbIX H3 HlIX. 

B x ozre nepsoro 3 KCn e p HMe HTa 6 b]J1J1 H3fOTOBJIeHbI ,UByx Ko M n o HeHTHbIe 

6yMarOno,Uo6HbIe KOMn03HTbI aa OCHOBe CTeKJI.lIHHbIX BOJlOKOH (,UHaMeTp 0,2 H 

0,6 MKM, COOTHOIlIeHHe 1 : 1). Macey 1 M
2 

06pa3l!. OB BapbHpOBaJIH OT 2 0 ,UO 

100 r . CB.lI 3YIOIl~He arearsr BBO,UHJlH B CJle,UYlOiUHx KOJIHLfeCTBax: Ah(S04)3 ­

10 .. . 3 0 % OT MaCCbI BOJlOKOH B nepec-rere aa A1203; ITBC - 0 ... 5 % OT MaCCbI 

BOJIOKOH. 

OTJIHB npoH3Bo,UHJIH na JIH CTOOTJIHBH OM armapar e J1A -M 69 npn 
pH 7 ... 8, CYIlIHJIH ua cyunrnsnov l!.HJIHH,Upe npn revneparype 1 10 ... 115°C. 
)laJIee a a Pa3pbIBHOH MaIlIHHe INSTR O N o n p e,UeJI.lIJIH npo-mocrnsre H ,Ue¢op ­

Mal!.HOHHhIe xapaxrepncrnxa nOJIYLfcHHhIX CTeKJIOBOJIOKOHHhIX MaTepHaJIOB: 

npenen npOl:JHOCTH na paspsia, paspsmnaa ,UJlHHa, HaLfaJIbHbIH MO,Uy Jlh 

ynpyrocrn. 
Ha pHC. 1 npencraaneasi 3a BHCHMOCTH npene na npOLfHOCTH aa paapsis H 

MO.nyJl.lI ynpyrocrn OT pacxcna aeopranaxecxoro (AI2( S04)3) H oprana secxo ro 
2

(ITBC) CBJl3YlOlUHX npa Macce I M 06p a3l!.OB 20, 60 H 100 r . fpa¢H1(J1 1-5 no­
crpoenu ,UJI.lI MI1HI1MaJIhHOrO 11 MaKCI1MaJIhHOrO paCXO,ll,OB Op r a HI1LfeCKOr o CBJI­

syrouie ro , a TaJOKe ,UJI.lI pacxona, cooraercrsyrouiero MaKCIiMaJIhHOH BeJIHLfHHe 

H3YLfaeMhIX noxasareneii ( eCJIH 3TOT MaKcHMyM He COBna,UaeT C MHHHMaJIhHbIM 

HJlH MaKCHMaJIhHbIM paCXO,UOM opraa a vecxoro cnaayroui ero). 
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Puc, 1. BJ1I151HHe paCXOJlOB AJiS04)3 H BonOKOH nBC aa npenen npo -urocr u (a, 6, 0) H 
MOilYnb ynpyrocr a (6. 2. e) CTeKJlOBOnOKOHHoro MaTepilana C Pa3JlWIHOH MaccoH 1 M2

: 

a. 6 - 20 r ; 8, 2 - 60; 0, e - 100 r; 1 - 0 % nBC; 2 - 1,5; J - 2,5; 4 - 3,5; 5 - 5,0 % nBC 
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AHaJIH3 pHC. 1 nOKa3aJI cnenyroniee. Bo-nepssrx, no Mepe YBem1qeHWI 
2

MaCChI 1 M 06pa3UOB pacxon BOJIOKOH nBC, 06eCneqHBaIOI.UHH MaKCI1MaJIhHhle 

3HaqeHWI npenerta npOqHOCTH aa paspsia, nOCJIe.uOBaTeJIhHO CHIDKaeTC~ C 3,5 % 
2 npa Macce 1 M 06pa3uOB 20 r no 1,5 % npa 100 r. BO-BTOPhIX, C pOCTOM MaCChI 

1 M
2 

06pa3UOB MaKcHMyM 3HaqeHHH npeneria npOqHOCTH nOCJIe.uOBaTeJIhHO 

cnaaraercs B 06JIaCTh rroasnneansrx pacxonos Ah(S04)3: .uJI~ OTJIHBOK C MaCCOH 

20, 60 11 100 r MaKCI1MyM OTMe'leH npa pacxone cynstpara aJIIOMI1HH~ 17, 20 

H23 %. 

He MeHee OTqeTJII1BO npO~BJI~eTC~ BJI~HHe nossnueaaux pacxonos BO­

JIOKOH nBC aa MO.uYJIh ynpyrocrn CTeKJIOBOJIOKOHHoro 6yMarono.u06Horo KOM­

n0311Ta no Mepe YBeJIHqeHH~ MaCChI 1 M
2 

06pa3UOB. TaK, .uJI~ 06pa3UOB MaccOH 

20 r MaKcl1MyM MO.nyJI~ ynpyrocrn Ha6JIIO.uaeTc~ npu 5,0 %-M pacxone BOJIOKOH 

m e, y MaTepHaJIa MaCCOH 60 r 3T OT nOKa3aTeJIh yzce MaJIO 3aBHCHT OT pacxona 
.u06aBKH. TIPH Macce 1 Ii MaTepl1aJIa 100 r JII060e KOJIHQeCTBO BOJIOKOH nBC 

CHIDKaeT MO.uYJIh ynpyrocra. 
Omraxo, Bap hl1py~ pacxonsr CB~3YIOI.UHX B I1CCJIe.nyeMoM nnarrasone, 

MO)!(HO .u06HThC~ npauepao o.uI1HaKOBhlX 3HaqeHI1H npenena npOqHOCTH Ha pas­
psm H Ha4 aJIhHOr O MO.nyJI~ yrrpyrocra y MaTepl1aJIOB, 3HaQl1TeJIhHO OTJIHQaIO­

I.U I1XC~ MaCCOH 1 M
2

. 

,Z:(JI~ sroporo sxcnepaverrra 6hlJI C03.uaH 6yMarono.u06HhlH KOMn03HT aa 
OCHOBe CTeKJI~HHhIX BOJIOKOH (.uHaMeTp 0,2 H 0,6 MKM, COOTHOllleHHe 1 : 1) Mac­

2 2
COH 1 M 7,3 r. CHIDKeHHe MaCChI 1 M OT 20,0.u0 7,3 r 6hlJI0 .uOCTHrHyTO sa CQeT 

BBe.ueHl1~ B KOMn0311UHIO BOJIOKOH XJIOnKOBOH ueJIJIIOJI03hl co CTeneHhIO nOMOJIa 

76 °WP B KOJIHQeCTBe 2,5; 5,0; 7,5 H 10,0 % OT MaCChI CTeKJI~HHhIX BOJIOKOH. B 

KaQeCTBe CB~3YIOI.UerO areirra I1CnOJIh30BaJIH TOJlhKO Ah(S04)3 B KOJII14eCTBe 

30 % OT MaCChI CTeKJI~HHhIX BOJIOKOH (B nepecxere na AI203). 

KaK H B npensnryurev crrysae, 6hIJII1 onpenenensi IipOQHOCTHhle H ne­
tPopMau.HOHHhle xapaKTepl1CTHKH nOJIy4eHHhIX 6yMarono.u06HhIX KOMn03HTOB: 

npenerr npOQHOCTI1 na paspsra, paspsrsaaa .lI,JIHHa, Ha4aJIhHhIH MO.nyJIh ynpyro­

CTH. 3aBHCHMOCTH rrpeziena npOQHOCTH aa paspsm H MO.nyJI~ ynpyrocra OT pac­

xona BOJIOKOH XJIOnKOBOH ueJIJIIOJI03hl npencraanenu aa pHC. 2. 

B cnyxae HCnOJIh30BaHWI MaTepHaJIOB na OCHOBe CTeKJIOBOJIOKHa H npy­
rHX MHHepaJIhHhIX BOJIOKOH C nousnuenaoii npOqHOCThIO, HanpHMep, KaK H30JIH­

PYIOI.UHX 3JIeMeHTOB, MO)J(HO B KaQeCTBe CB~3YIOI.UerO npHMeHHh pacnrrensnue 
~ 180 ,..---....,......----,---, 

o 
~ 500 

-'--

f----+----i-~~-l ~ 160 1---7"-1----=-'1<----"1 

~ 600 

g-",8..<d 
~ 12 400 r--"'"""::l't""""'----t-----I ~~ 140 17"'---+----+-~~ 
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0. 
t:: 2,5 5,0 7,5 10,0 ~ 2,5 5,0 7,5 10,0 

Pacxoa XJIOnKOBoro BOJlOKHa, % Pacxon XJIOnKOBOro BOJlOKHa, % 
a 6 

PI1C. 2. BJII15IHI1e pacxona BOJIOKOH XJIOnKOBOH ueJIJIIOJI03bI na rrpenen npoll ­

nocra (a) 11 MOnYJIb ynpyrocrn (6) CTeKJIOBOJIOKOHHOro MaTepl1aJIa 
2

(Macca 1 M - 7,3 r) 

BOJIOKHa. ,llJI5I 3TOf 

~ llHlQHYIO MaKYJIaT 

40 °WP cynsdiarn 
JlIOJI03Y 11 BbICOKO 

ByIO ueJIJIIOJI03Y (' 

npencr asnenu pes, 
'ra C HCnOJIh30 BaHl 

3YIOI.Ue r o pacrarem 
O.uHO 11: 

a artpaaneau a I1CIlO. 

HbIX BOJIOKOH ­

n p 0 113Bo .ucTBe BIl111 

.u06HbIX KOMIl031T 

OTJII1QHe M anarsraa 
OCH OBe MHHe paJIhH 

JIIO JI0 3HhlX BIlI1TbI 

sansercs OTCy TCTB 

pan s uux BOJIOKOH. 

n OrJIOI.UeHHOH BO,ll.I 

H OCTh ueofixonnaa 
n pau ep, npa perel 

3JlCMe HTOB. 

,llJI5I 1l0JIYl H 

KOH HeB03MO)!(HO 111 

CHH)!(aeT snarusax 
MaKy JIaryp hl , pa3MC 

pHO.uH'lHOCTb l1PI1 ~1 

otipaayiouurx BOJIO 

nsr e ncnarnnpoxos 
xrar epaana 11 coxpai 

K )l,OCTOI1HC 

C YQaCTHe M npapor 
JIOKOH, conepaauia 
CJle.uHHH, jlBlllm Cb 3 

( CT 0 4H hl e BO)l,I,I) y41 

TaKI1M ofip: 
MaTe p HaJIa, MOryT 

caMOCTO~TeJlbHO , T. 

Pa3JlHQHble Bl1,11.hl p1 

1. Acnauoea 
19 7 9 . - 340 c. 
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J Mepe YBeITHLIe H I1R 

l.\lfJ.J: MaKClfMarrb Hble 

CHIDKaeTCH C 3,5 % 
IX, C pOCTOM MaCCbI 

1 rrOCITeJJ,OBaTeJIbHO 

q OTITHBOK C MaCCOH 

I aJllOMJilHHH 17, 20 

HHbIX pacxozios BO­

arononofiaoro KOM­

i! 06pa3UOB MaccOH 

M pacxozre BOITOKOH 

3aBJilCJilT OT p ac x o na 

~TB O BOITOKOH nBC 

lYeMOM nnartaaone, 

npoxaocra na pas­
lHTeJ1bHO OTITH4alO­

l6 HbIH KOMn03lfT na 

10weHHe 1 : 1) Mac­

JJ,OCTHrHy TO aa C4eT 

) crerren s to nOMOJIa 

UIHHbIX BOITOKOH. B 
04)3 B KOITlf4eCTBe 

IP04HOCTHble If JJ,e ­

6 HblX KOIIW 0 3lfTOB: 

Iii MOJJ,yITb ynpyro­

y npyr o cTI1 OT pac ­

2.
 
KJlOBOITOKHa If npy­

IpHMep , KaK lf30JII1­


[lITb pacrnrensm.re
 

E
7,5 10,0 

rsoroBOilOKHa, % 
6 

1 npenen npox­
1[ 0 MaTepHana 

BOITOKHa. .D:ITH 3TOJ.J: ueJIJiI I1CnOJIb30Barrlf 8 
colIIl\lfY.HYlO MaKyJIarypy ; p a.3MOJIOrylO no 

40 °WP cYJIbepaTHYlO He 6eITeHYlO uen­
~ 7 

i 6ITIOJI03Y 11 BhICOKOPa.3MOJIorylO XJIOnKO­
[ 5syio ueJIITlOIT03Y (90 °IllP). Ha puc. 3 
~ 4npeJJ,CTaBJIeHhI pesynsrarsr 3KCnep11MeH­
3 

Ta C I1CnOJIb30BaHueM B Ka4eCTBe CB.lJ- ~ 3 

syiouiero pacrnrensasrx BOJIOKOH. 3 
~2 
gO~HO lf3 BocTpe60BaHHhIx c, 1 

HanpaBJIeHlfM lfCnOJIb30BaHlfH MlfHepaJIb­

1/ 
/ 

./ 2/ 
./ /' 

/ ./"
./ 3/ 

./~ - »> 
~ 
~ 

HbIX BOJIOKOH - I1X npnvenenae B o 20 40 60 80 100 
KOilWleCTBO paCTJITeJlI.Horo sono xaa, % npon aeon crse emrrsraarouuix 6 yMarono­

~06Hb1X KOMn03lfTOB. CymeCTBeHHblM Puc. 3. Peayns r aru BBeneHHlI B xave­
CTBe CB1I3YlO Ul l1X paCTtlTeITbH bIX BOfl O­OTJIlflllfe M anarsmarouiax MaTeplfaJIOB na 
KOH: 1 - xnonxonaa uenmonosa, OCHOBe MlfHepaJIbHbIX BOJIOKOH OT uen­
2 - npesecaaa uenrnonosa, 3 - M aKy­

ITlOJI03HhIX snursmaioumx MaTeplfaJIOB 
flaTYp a 

HBITHeTC.lJ OTCyTcTBlfe Ha6yxaHlfH MlfHe­

PaJIhHblX BOJIOKOH. TI03TOMY nacru lf3 MlfHepaJIbHblX BOJIOKOH nOCJ1e y~aJIe H I1.lJ 

nOrJIOl1.(eHHOH BO~bI CHOBa cnocofinu K snarusaamo BJIa m . 3 ra HX ocofien ­

HOCTb He06xoJ1.I1Ma ~JIH npoueccos C nepaonauecxav nOrJIOmeHUeM BJIa m , n a­

npnvep, npn perenepanaa KaKlfX-ITu60 epl1ITbTpYlOmlfX lfITlf aficoptinpyrouurx 
3J1eM e HTOB. 

.D:JIH nOJIyLIeHWI no~06HhIX M aTeplfarrOB aa OCHOBe MlfHeparrbHblX BOITO­

KOH HeB03MO)l(HO npnveneaae opranaxecxnx CB.lJ3y lO l1.(lfX, nOCKOJIhKY 3TO pe3KO 

CHI1)l(aeT arnrrueaiouryro cnoc06HOCTb. I1cnOITb30BaHlfe B KaLIeCTBe CBH3YlO m ero 

MaKyJIarypbI, Pa.3MOJIOTOM ~peBeCHOM I1JII1 XJlOOKOBOH ueJIJIlOJI03bl cmoxaer ne­

PlfO~W-IHOCTb npl1MeHeHlfH norJIOmalOI1.(lfX 3JIe Me HTOB 113-3a uafi y x a n a s CBH3e­

otipasyioumx BOJIOKOH. TI03TOMY npennozceao lfCnOJI b30BaTb CBH3e06pa30BaH­

aue nOJIl1m~pOKOMnJIeKCbIamovanas ~ITH C03~aHWI He06x o~UMOH npOLIHOCTlf 

MaTe p l1arr a 11 COXpaHeHI1H BblCOKOH amrrsmasouiei; cnocofinocra. 

K ~OCTOI1HCTBaM TeXHOJIOrHlf nOITY4eHI1H KOMn0311UlfOHHblX M aTepmUJOB 

C Y4aCTI1e M n p n p o znnsx nOJII1MepOB na OCHOBe ueJIJIlOJI03bI H M HHe p arr bHblX BO­

ITOKOH, conepacanmx CepHOKI1CITbIH arrlOMlfHI1H Ah( SO .I)3, OTH OClfTC.lJ TO, 'ITO n o ­

CJIe~HI1H , HBJIHHCb 3epepeKTHBHbiM KoaryJIHHTOM, npn n onananaa B BO~HYlO cpeny 

(CTOLIHble sonsr) y4aCTByeT B ee 04Hl1.(eHI1I1. 

TaKlfM 06pa30M, B Ka4eCTBe CBH3ylOl1.(lfX, B 3aBHCI1MOCTlf OT Ha.3HaLIe HlfH 

MaTepHarra, MoryT 6bITb lfCnOJIb30BaHbi nOITlfr~pOKOMnJIeKCbI arrlOMlfHlf.lJ KaK 

caMOCTOHTeJIhHO, TaK If B COLIeTa m iH C OpraHI1LIeCKlfMlf CBH3YlOmI1Mlf, a 'raioxe 

paann-nn-re Blf~bI paCTlfTeITbHbIX BOITOKOH. 
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Ci-Iler epfiyprc xaa rocyn apcraeanaa 
neCOTeXHH4eCKall aKatIeMl1il 

Ilocrynuna 12.12.07 

VK. Dubovyi, L. Yll. Fokina, A.D. Ivanenko, V V Bogdanov 
Properties of Sheet Composite Ma terials with Based on Glass Fiber 

Characteristics of sheet composite materials based on glass fibers with bindings ­
aluminum sulfate, polyv inyl - alcohol fib ers and plant fibers are provided. 

Y)J,K 674.8 

n.tt. Mauopoea 

Manopcsa JllOllMuJla OeTpOBHa pozianacs B 1947 r., OKOH4UJla B 1973 r. Jleaaurpan cxyto 
JleCOTeXHl14eCKYlO aKa.ueMI1IO, xana aaar TCXHU4eCKl1X HaYK, nouear, 3aBCllYIOIl\ I1H 
Ka<!Je.upoH JKOJlOr UI1 11 6e30naCHocn l lKI13HelleneJlbll OCTli TI1XOOKeaHCKoro 
rocya apcr seaxoro YHHBCpCflTeTa. YlMceT 60Jlee 180 nexa raux pa60T B o6J1acTH 

paUl10HaJIbHOro U KOMnJleKCHOro I1CnOJlb30BaHlUl npeeec so ro cups s 11 rnyti oxon 
XHMIl 4eCKOlt nepepaticrxa npesecaau . 

ISSNO! 

II CCJIE,L(OBAHIU 
II3 OTXO,L(OB JIEI 

IToKa3aHO, 'ITO npa YE 
CTOllHKI1 Ha KOHe4HOH 
cenapapyevaa uenmon 
nsr, H tIOCTaTO'lHO BbIC( 

IV IIOlJeGble cnoea: OTXO 
TenbHOCTb, BbIXOtI, CTe 

Xa6 ap OBCKHi 

'ropu x npaxozurrcs 
n p OMbl llIn eHHbIH KOI 

M bl llIJleHH OCTH. Onn: 
opae araunn na sxcn 
Jla HCOB, TOHKOMepHC 

6 p OllIeHHOH a a JleCO( 

xecsoro 11 COI..\HaJIbl 

npenycvorpeao CTp 

CT blO 700 TbIC. T cyn 
CH 3,5 MJlH M

3 
HM3KO 

BaH11H scex Bl1)lOB 0' 

xax 11 HIDKH HX CKJIa 

B03MO)l(HOCTH ee Hcn 

AHanH3 JIHn 

1. ~ena H3 

Be m eCTB H 30JIbl , a 

BKm Oq eHllH Bbl3bIBai 

aoro 11 TeXHOJIOm QI 

M O)l(HO acnonsaosat 
6 anaHco BoH npesecr 

2. Ill ena H3 

HHIO C uteno ti H3 6 
n JlOTHOCTh H c onepx 

narnaaa; conepxan 
30 JIb i - B 2,2- 2,6 ps 

BaThCH B KOJlWl eCTB 

Jl03bl 11 50 % H 6 0JIe 

3. ,L{JUI npoa 
npaneneaae uiena 
C006Pa3HO, TaK Kal 

BOJlOKHa 11 yxymnei 


