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CBoucmBaKOMno3uquoHHhiH Mamepuano 
Ha oeHOBe npupogHblK UMUHepaObHblK 
KOMnOHHmOB 
B.I<. Ay6oBbl i1, n. 10 . l!loK~ Ha , 

A. A. ~BaHeHKO, B.B. l)orAaHoB, 

cnsrnrx 

Vlcn onb3 0 BaHI1 e MI1He panbHbl X Bo n o­

KOH B KOMn03 11Lj l111 6y Ma rl1 11 KapT OHa 

n p un aer 11M KOMnneKC CBo iiiCTB, n p l1HLjI1­

nl1an bH O HeAOCTI1 }t{I1MbIX y MaTe pl1anOB 

ua OCHOBe pacrurensuux Bon OKOH. 3TO 

BblC OKl1e Tep MO-, xe MO- 11 6 11 OCTOiii KOCTb, 

YCToiiiYI1BOCTb K AeiiiCTBl110 pa 3nl1YHoro 

pona 11 3nyYeHl1iii , B TOM Yl1cne 11 AOCTa­

TOY HO }t{e CTKI1X, WYM0 I1 3 0 n~ LjI1f1 , y HI1­

Kan bHbl e cjJ l1n bTpYIOU1l1e cao jicra a, n o­

aaonatouiae co-r erars HI13KOe a3 pO A I1Ha­

Ml1y eC KOe COnp OTI1BneHl1e C Bbl COKI1M 

yn a B n I1 B a lOU1I1~\ 3cjJcjJeKTOM y aCTI1Lj cy 6­

MI1Kp OHH o ro p a 3Me p a. YKa 3a HHble csoa­
CTBa npenuasuavaror Ma Tepl-1anaM ua OC­

HOBe MI-1HepaflbHbl X BonOK OH MaC WTa6 ­

HOe n p l1MeHeHl1 e B pa3fl l1YHbiX 06n a CT~ x 

Hay KI1 11 TeX HI1KI1, 11, npexne scero. B rex 
coepa x. rne Tp aA I1Ljl10HH bi e BI1Ab l 6 y Ma ­

rl1 11 KapTO Ha He YAoBneTBo pl1TenbHo p a ­

6OT a lOT 113-3a HI13 KOiii YCTo iiiYI1BOCTI1 p a ­

CTI1TenbH blX BOfl OKOH K ar p e CCI1BHO geiii­

CTBYIOU1I-1M BHeW HI-1M diakropa» . 
n pl-1Mepbl ycneur uoro n p l-1 M e H e H I1~ 

6yM aron oA06H biX KOMn 0 3 11 Ljl10HHbiX Ma ­

re paanos ua OCHOBe MI1He panbHblx BO­

fl OKOH MO}t{HO HaiiiTI-1 B canux pa 3fll-1YHbi X 

otinacrs x HayKI1 11 Te XHI1KI1. 3 TO a Bl1aKO C­

MI1 Y eC K a ~ TeXHI1 Ka, A Bl1raTefll1 pa3n 11 YHO­

ro H a 3H aYeHI1~ , 6 110TeX HOnO r l1f1 , MeAI1LjI1­

ua. CTpOI1TeflbCTBo 1-1 MHoroe npyroe. OA ­

Ha KO 06n a c TI1 npl1MeHeHI1 f1 1-1 06b e Mbi 

I1Cn On b 3 0 BaHI1 ~ MaTep l1anOB Ha OCHOBe 

MI1Hepan bHblx Bon OKOH He COOTBeTCTBy ­
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PI1C. 1. Bfll1 f1Hl1e pacxonos Al,(SOJ 3 11 BOflOK OH nBC Ha npenen npOYH OCTI1 (a, B, 0) 
11 MOAynb ynpyrccru (6,2, e) CTe KnO BOfl o KOHHOro MaTepl-1afla c pa3nl1YH Oiii 

Maccoiii 1 M' : a, 6 - 20; B, 2 - 60; G, e ­
4 - 3,5; 5 - 5,0 % n BC 

lOT Te M noreauaansuu« B03MO }t{ H OCT~M, 

xoropue otiycnosneuu KOMnfl e KCOM npn­
CYU1 I1X 3TI1M BOfl OKHaM CBo iiiCTB. 

VlCCfleA OBaHI1f1 Bfll1f1HI1~ coeAI1H eHl1iii 

afllOMI-1HI-1f1 Ha n p OYHOCTHble csoacraa 6y­

Mar l1, npoeenesuuepauee B c.-neTep6ypr­
CKOi1 lleCO TeXH~4eCKoiii aKaAeM~~ Hd 

KacjJeApe 1.\5n, Bbl~Bl1nl1 11 TeOpeTl1 yeCKI1 

100 r ; 1 - 0% n BC; 2 - 1,5; 3 - 2,5; 

060CHO Bafll-1 c noco6HOCTb n on l-1r11APOKCO­

KOMnne KCOB afl lOM I1 H I1 ~ K KOOPAI1HaLjI10H­

HOMy B3al1MOAeiiiCTBI11O C rI1APOKC~naM ~ 

uenmonosu. OHI1 noxasarut nepcnerrua­
HOCTb I1cnoflb30B a HI-1f1 npOAYKTOB rl1APo­

fll1 3a co e AI1He Hl-1 iii a fl IOMI1HI1f1, T. e . nona­
rl1gp oKcoKoMnfl eK COB aflIOMI1HI1~, B Ka~ e ­

CTBe CBfl3 YIOU1I1 X MI1He p anbHbl X Bon OKOH. 

l.\enmonOJa 5yMara KapTOH '.' • •• :.. I 56 
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3TO nocnyxuno OCHOBaHVle M gll ~ CO­

3AaHVI~ CTeKIl OBOIlOKOHHbl X MaTepVlallO B 

CnOHVI )t(eHH o l:1 Ma c col:11 M2, xoropue y n ­

p04HeHbi C noaouiuo nOIl VlrlilgpOKCOKOM­

ruexcos, OCa)t(ge HHblx , B Ha We M CIlY4a e, 

V13 cyllbcjJaTa a IlKJ M IiI H IiI ~ Al (SOJ J' Kpo­2 

Me roro, gn~ n O BblweHVI~ M exaH Vl4 eCKO~ 

np04H OCTIiI KOMn031i1Ta Vl cn Oll b30 Bail lil B 

nepson CJlY4ae nonaanuan cnaproaue 
(n BC) BOIl OKHa, BO BTOpOM - BOIlOK Ha 

Xll o n KO B O ~ uenruonosu. 
AHanVl 3 r pa cjJliIKOB pnc. 1 npuaen K 

P~ AY VlHTepecHbl x BbIB Og OB. n o Me p e 

YBenVl 4eH IiI ~ MaCCbl 1 MZ 06 pa3 1.(0B pac ­

xon BOIl OKOH nB c, 06ec ne 4 li1 BaKJ lll liI l:1 

MaKCVlM all bHble 3Ha4 e H IiI ~ npenena npov­
HOCTVI Ha pa 3pblB , nocllegoBaTell bHo CHVI ­

xaercs C 3,5 % npn Macce 1 M2 06pa3 1.(0 B 

20 r AO 1,5% np lil 100 r. 

Kp oMe roro, B ornavue OT npenena 
np04HoCT VI Ha paap u s, MaKc liIMYMb l nee­
TV1raeMbl X 3Ha 4e HVl l:1 MOgYIl ~ ynpyrocr u C 

YBellVl4eHVleM Ma CCbl 1 M2 MaTepVl alla 3a­

KO Ho Mep Ho cneuiaior cs B 061laCTb nOHVI­

)l{eHHbIX pacxonos Al/SO.) J' 
Cpasueaae rpadiuxos 0 iii 6 Pl1C. 2 

noxaausaer. 4TO B xapaxrepe Vl 3 Me He H IiI ~ 

V1ccllegyeMbl x noxaaareneji VlMeKJ T C~ cy­

U1eCTBeHH ble pa3 1l 1i1 4 V1 ~ . llpenen npovuo­
eTlj Hd paspu s, 3aBVl c ~ lll Vl l:1 B OCHOBHOM 

OT ey MMap Hol:1 3He p r lil lil Me)t(BO IlOKO HHO­

ro B 3 aIil M ogel:1 cT BIiI~ B KOMn 0 3Ii1Te, npa 

YBell V14 e HVI VI p ac xon a xno nxo aoji uenru o ­
1l03bl aospa craer npaKTIiI4 e c KVI no 3a KO­

Hynp~~\O~ 11 VI Hiii VI , TaK KaK 3 He p r Vl~ Me)t(­

BonOKOHHo r o B 3 a IilM oge l:1 CT B IiI~ y BOIl O­

KOH xn o n x o e o ji uenruon o a u rop a sno 

esnue, 4e M y CTeKIl~ H H bI X BOIlO KOH. 

Ha4 all bHbl l:1 MOgyllb ynpyro cru, n oc­

TV1ralOU1V1l:1 Ma KcliIMyMa nplil 5 %- M pac­

xcne xno nko ao ji uenn 1011 03bl, BeCbMa 

4YBCTBIiITeileH K 1i13Me HeH IiI~M crpykryps: 

MaTep Vlall a . n 0 3TOMY MO)t(HO npennono­

)l{V1 Tb, 4TO Vl3MeHe H VI~ MO gYIl~ yn pyro cra, 

orpaxaeau e rp acjJVlKoM 6 pu c . 2, C B ~ 3 a ­

Hbl He TOll bKO iii He CTOllbKO C 1i1 3MeHeHIiI­

eM 3HeprVlVl Me)t( BOIl OKOHHo ro B3a Vl MO­

Ae~CTBIiI ~ B 1i1 3yyaeMOM 06 pa3 1.(e, a, npex­
Ae ece ro . C 1i1 3M eH eHIiI ~MIiI e r o cr py xryp u. 

n Oll Y4 e HHbi e CTe KIl OB OIl OKOHHble 

KO,'In03V1Tbl MoryT 6blTb IiIcn Ollb30BaHbi B 

Ka4eCTBe T epM OCTO~KVlX, 06Jl Vl l.(OB0 4 HbiX 
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PIiIC. 2. B IlVl ~Hlil e pacxona BOIlO KOH xnonkoaoa uenmon o su Ha npenen np04HoCTIiI 

(0) VI MOgyilb ynpyrocra (6) CTeKIl OBOIl OKOHHoro MaTe pVlall a ( Ma c c a 1 M2 - 7,3 r ) 

1i11iI 3 01l~1.(1iI0HHb1X MaTe p Vl all oB, B TOM 4V1 C­

ne, AIl~ 061l 1il 1.(0BKIiI r pytion poaono s . 

npeAH a 3Ha 4eHHbiX AIl~ nepeka-noi )t(IiIA ­

KOCTe ~ B X IiI M Vl 4 e C K O ~ n p OMbIWlleHH OCTIiI. 

3a KOHOMe p Ho e YBell 1il 4e HVl e np 04H O­

CTIiI n pVl BBegeH1iI1iI B KOMn 031i11.(1iI1O paCTVI­

Tell bHblX BOIl OKOH n 03B O Il ~eT npenn ono­

)t(IiITb, 4TO cjJOpM lilp OBaHlil e np04H OCTIiIMa ­

repaana 3a BIiICIiIT OT c n oc06HOCTIiI pa CTIiI­

Tellb HblX BOIl OKOH 06 p a30 BbiBaTb Me)t(BO­

1l0 KOHHbie CB~31i1. 4 eM MeH bwe B KOMn o­

3 1i1 1.( 1iI 1iI MVlHepallbH blX BOIlOKOH, npenar­
CTBYKJ ll.\Vl X 06 p a30BaH VlKJ He n p e pblBHO~ 

cer-iaroa crpyxrypu 1i1 3 paCTIiITeJl bHoro 

BOIlOKHa, Te M nposuee MaTeplilallbl, KOTO­

pue MO)t(H O ce6e npencresars Ka K B3alil ­

Monp OHVlKalOll.\liIe cer-iat ue crpyxryps: 
MIiIHepall bHblX VI pacrwreru.nux BOIlOK OH. 

Ha pnc. 3 npencrasneuu pesynsratu 3K­

cnepnaeura no BBegeHIiIKJ B xaxecrse CB~­

3YKJll.\IiIX pacr arensau x BOIl OKOH. 

n 0 3TOMY IlIilCTbl Vl 3 MIiIHe p a ll bHblx BO­

1l0 KOH nocne ygall eHVI ~ nornouieuu oji 
sonu CHOBa cno c o tinu K BnVlTblB aHVlKJ 

snarw. 3 Ta oe06e HHOCTb BeCbMa ueo fi x o­

glilMa AIl~ npoue c c os C nepliIOAlilyeCKIiIM 

n orn o ui e uaen sn a r a, Han pVlMep, n p a p e ­

reuep auua KaKVlX-1l1i1 6 0 cjJliIllbTPYKJll.\Vl X 

IiIIlIiI a6eo p 6 li1 p y KJ ll.\IiIX 3Il e Me HTOB. 

A Il ~ n OIl Y4eHIiI ~ nono fiuux MaTe plil a­

JlOB u a OCHOBe MIiIHepallbHbl x Bon OKOH 

HeB03Mo)t(HO npVl MeH eHlil e o p ra HIiI4eC KIiIX 

C B~3 YKJ ll.\ IiI X, no c k on ssy n pn VlXu cn on sao­

BaH iii VI pe3KO CHVI )t( a eT C~ BnIilTbIBaKJll.\a ~ 

c noc06 HOCTb. Vlen Oll b30B aHVle B Ka4 e CTBe 

C B~3YKJ llle r O Ma Ky ll aTy p bl, p a3 MOIlO TO~ 

gpeBecH ol:1 IiIJlIiI XJlOn Ko Bo l:1 uennonosu 
CHIiI)t(aeT n ep Vl og lil4H OCTb IiI cnOllb 30 B aHIiI~ 

nornouiaoumx 3Jle MeHTOB 1i13-3a Ha6 y x a­

HIiI~ C B ~ 3e 0 6pa 3YKJ ll.\ Vl X BOJlOKOH. r103TOMy 
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P Vl e. 4 . Peaynsrar u Ol.(eHK VI 

BnVlTblB aKJlllel:1 c n o c0 6 HOCTIiI 

MaTeplilall OB B 3a BVl CIiIMOCTVI OT 

p a c xona C B~3YKJ ll.\ e r O B n e p e c x er e Ha 

Alz0 3: 1 - CTeKJl OBOn OKHO 0,2 MKM, 

2 - CTeKJl OBOJlOKHO 0,4 MKM, 3 - 60% 

CTeKIl OBOJlOKHO 0,2 MKM + 40% 

6a3allbTOBoro BOIlOKHa 1, 1 MKM 
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E 

np~ eMneM blM Te XH~ Ye CK ~M peW eH ~ eM 

R B~nOCb ~ Cn Onb30 B aH~e CBR3e06pa30 ­

BaHH blX non ~r ~APOKO~1nneKCOB ar noxa­

H~R , YTO nOMOJt<eT C03AaTb He0 6 xOA~MYIO 

npOYHOCTb MaTep~ an a ~ COX pa H ~Tb BbICO­

KylO Bnl<lTblBalOl11YIO cnOc06HOCTb. 

B Ka4eCTBe M"lHepanbHblX BOnOKOH "lC­

nonsaosanacs CTeKnRHHble BOnOKHa CA"la­

MeTpoM 0,2-0,4 MKM, a r aiose CMeC"l 3T"lX 

BonOKOH C 6a3anbTOBblM"l BonOKHaM"l. Ha 

pac, 4 npencrasneuu pesynsraru OljeHK"l 

Bn"lTbIBalOl11ei.1 cnoC06HOCT"l MaTep"lanOB B 

3aB"lC"lMOCT"l OT pacxoaa CBR3YlOl11erOAlZO
J

• 

np04HOCTb MaTep"lan OB np"l yaennve­

H"l"l pacxonos CBR3YlOl11ero aaxouon epao 

aupacrana "l nocrurana Tpe6yeMbix 3Ha­

4eH"li.1 npa pacxone 10-12% no Al z 03. 
lt1 3AeJmR "l3 TaK"lX KOMn03"llj"lOHH bIX 

MaTep"laJlOB M"lH"lM"l3"lPYIOT aarpasue­

H"le np"l pOAHo i.1 cpenu. 

HOBbie M3,lJ.aH&.1R 

PeAaKl..\iIl51 xvpuana "4 ennlOn03a. 
6yMara. KapTOH . » 06b51BJlOOT npll1eM 
3aKa30BHaAp,pecHble 6a3bl "POCCI<1H­
CKl<1enpeAnpl<1RTI<1R-nepepa6oT4l<1KI<1 
KapTOH3" . KaK ill B npournora roAY 6y" 
AYT 1I13AaHbi ABa cnpaB04HII1Ka: nepBb l ~ 

COCTOillT iIl3MaTepillanOB0 KOMn3HI<1RX­
np0I<13BOA"lTenRX rorppoxaproua 111 
iIl3Aen ill~ 1113 Hero; BTOPO ~ - 0 npezmpa­
5lTII151X , cne l..\lI1an Il13I11 PYIOl1.\ II1XC51 Ha Bbl­
nycxe ill nepepati or xe xopofio-nroro 
KapTOH3 1<1 KapTOHa xposa-apaau. 

06a cn paB04HII1Ka 6YAYT ony6n illKo­
BaHbl y>t<e BAeB51Tb l ~ paa (!), KpOMe 06b14­
HblX iIl3MeHe HII1~ (anoeca, reneoouu , 
nepcouanua, accoora ve-rrnpoAyKll,1I1111 111 
T. A.) OHII1 6YAYT AononHeHbl iIlHq,opMa­
I..\lI1e~ 0 HOBblX npeAnpll151TiIl51X, n051BII1B­
WillXC51 B POCCiIlll1 aa nOC ne,D,HiIl~ ron. 

9-oe 1I13AaHII1e nnan upverca sunv ­
CTiIlTb B I<1IOHe 2008 r., KHa4any BbICTaB­
KII1 " Poc YnaK-20 08", HO 3a51BKII1 Ha 
cnpa B04HII1K np Il1H II1MaIOTC51 y>t<e ce~ 4ac. 

lt1MeeTC51 B03MO>KHOCTb npa oo pe­
TeHI<151 iIl3,D, H iIl~ KaK B 6yMa>KHOM, TaKill B 
3neKTpOHHOM BiI1,D,e . l...\eHa cnpaso-uur­
«a - py6neBbl~ 3KBiIlBaneHT 25 y. e . 
OAHaYCJlOBHa51 eAiIlHiIlll,a(y. e.) pasu a 1$ 
(py6neBb iVi 3KBiI18aneHT) + 1€ (py6ne­
Bbl~ 3KBiIlBaneHT): 2. 3a51BKiIl np illHII1Ma­
IOTC51 no E-maH: info@cbk.ru lI1n l<1 no q,aK­
cav: (495) 258 -39-36/37/38 . 

000 "PeA3KllI<1R "46K» 

Busonu 

YCTaHoBneH a B03MOJt<HOCTb nonyse­

H"lR MaTep"laJlOB nOBblweHHOM np04 HOC­

T"l Ha OCHO Be M"lHepan bHblX BonOKOH C 

"lCnOnb30BaH"leMpa3Jl"l4Hb1X CBR3yI0111"lX. 

Cnl1COK nareparypsr. 

1. Acnaaoaa M. CTeKJlRHHble BOJlOK­

Hd. M.: X"lM"lR, 1979 . 
2. Ay60BblH B.K . 6yMaronOA06Hbie 

KOMn03"llj"lOHHble MaTep"laJlbl ua OCHOBe 

M"lHepaJlbHbiX BOJlOKOH II aeropediepar 

A"lCCepTalj"l"l Ha CO"lCKaH"le y4eHo i.1 cr ene ­

H"l A. T. H., - cn6: cn6rnTA, 2006, 35 c. 
3 . Ay60BblH B.K. CTeKnR HHble BO­

JlOKHa. CBoi.1 CTB a "l np "lMeHeH"le II ­
cn6.: lt1 3A-BO Hecrop, 2003. - 130 c. 

4. lJl1>KOB r.I't, l)oAPoBa B.M. BJl~­

RH"le nosuureuaux pacxonos ccena ue­

H~ M a JlIO M ~ H "l R ua MeXaH"l4ecKylO npox ­

HOCTb 6yMar"l "l3 XJlOnKOBOMuenmonosu 

II X"lM"lR "l TeXHOnOr"lR 6yMar "l: MeJt<By3. 

c6 . Hay4. rp. - Jl: nTA , 1974 . - Bun, 
II . - C. 20-28. 

5. lJl1>KOB r.a.. l)oAPoBa B.M . lt1 c­

CJleAOBaH"l e MeXaH"l 3Ma B3a"l MOAei.1 ­

CTB"lR I COeA"lHeH"lM aJlIO M"lH"lR Cuenrno­

n0 3Hb1M"l BOJlOKHaM"l II X"lM"l1l "l TeXHO­

JlOr "lR ApeBe C"lHbl, uenmonosu M 6YMa­

r"l : MeJt<By3 . c6 . Hay4. rp . - n.: nTA, 
1974. - Bbln. II. - I C. 30-344 . 

6. lJl1>KOB r.~., ~B aHoB C.H., lIlnR­

re A.M . a MeXaH"l3Me B3a"lMOAei.1CTB"lR 

COeA"lH eH"l i.1 aJlIO M"lH"lR C uenm on csuu­

M"l BOJl OKH aM"l II X"l M"lR "l TeXH O Jl Or ~R 

uenru o n osu: MeJt<By3. c6 . HayY. rp , -n.: 
nTA, 1975 . - Bsm. II. - C. 93-100. 

IV- Sl ME)f{,m'HAPO.QHASlCn EL\I1AJWI3 I1POBAHHASl BblCTABKA 
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OprAHM3ATOP: HbtCTAUO-tHOE OBbEJlMHEitME OICHBE!I -' ~A (, :: 
RPM nOAAEP*KE1 nPABM"'I'1!11bCTIIA n£HM'HI"PAAacO" OIilIACTM. ~ 
PAO ........nPOM... 3AO . r a.tn PO S YM". GAO LllUtH1S
 

•	 060Plf'l0DAHHE AlIA np0M380'lCT1lA H£TI(AHblX MATEPHIUlOB 
H HX nEPEPA60TKH 

• OflOPlf'l0BAHHE,AnA npOH3BO'lCT1lA 6lfMArH·OCHOBbi 
- a On OKHO 
• 6YMIUKHb.E CPE'lCT1IA n"..HoM rMrMEHb...EnOOEXA 
• ~EnHA AlIA ME'I"IU'Hb' H CAHWTAPKH 
• 6lfMA)KHbIE H:JII,EnHA X03AMCTDEKMOro H flbITOBOrO HA3HA.. EHHA 

B PAMKAX BWCT"SIUII 

Il O ft .'PE H 4.4lit A 

PA3DWTME HH"VCTPHH THCCbIO B POCCHH
 
nP06nEMbi H nEP01EKTMBbi
 

• HOtU.,. I1POEKT1IlIa PQCCMMI TPY,AHOCTM" ,,(nOM. M. P ••/UU".... 
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