TennonsonaumoHHbIE
MaTepuabl.




Y10 TaKoe Tennon3onaumnoHHble
MaTepuaibl?

-  TennomsonsAuMOHHbIMM Ha3blBalOT MaTepmasibl, MPUMEHSAEMbIE B CTPOMTENILCTBE
YKMbIX M MPOMbILINIEHHbIX 3[j@aHMM, TEMN/IOBbLIX arperatoB 1 Tpy60npoBoAoOB C
Le/Ibl0 YMEHbLUUTb TEMJ/IOBbLIE MOTEPU B OKPYKAIOLLYIO Cpeay.




NcTopuAa

~ C He3anaMATHbIX BPEMEH YeN0BEK MPU CTPOUTE/IbCTBE
XUNbA, BYyJb TO NELlepa UM 3eMIIHKA, CTas
3a/lyMbIBaTbCs, KAk c6epeyb TEMN0 B CBOEM KMJIMLLE?
N, o6nagas no NpUpoae CBOEN MHTENNIEKTOM, CTall
MCKaTb NOAPYYHbIE M30NALMOHHbIE MaTepuasbl. Ha
BXO/, NeLLEepbl BELLAN WKYPbl }KMBOTHbIX, YTOObI
cbepeyb TEMNI0 OT KOCTPa, KPbILUM 3EMISHOK
M30JIMPOBA/IM HACTUJIOM U3 CYXMX JIMCTbEB U MXa.

- Knumartuyeckue ycnosus Poccum BbiHYKJanu
HAXOAMTb Pa3/IMyHble CNOCO6bI YTENNEHMA KMUJULL.
CeHo M CONOMa, 3aroTOB/IEHHbIE A/1S1 NMPOKOPMa
JNOMALLHUX KMBOTHbIX, XPaHU/IMCb Ha YepaKax,
CHapY’KM BA0JIb CTEH BbIKN3/bIBa/IMCb JPOBSAHbIE
MONEHHMLbI, MO NEPUMETPY J0Ma YCTPAMBAJIUCh
3aCbIMHbIE 3aBaJIMHKMU, OKHA 3aKPbIBa/IMCb MaTaMM U3
CO/IOMbI. B KayecTBe KpoB/M UCMNO/Ib30BAJICA JEPH,
ABNALWMMCA NPEKPACHBIM NPUPOAHbBIM
TENJIOU30JIATOPOM.




Knhaccmpumkayma

~ [lo CTPYKTYpe: BOJIOKHUCTbIE, AYEUCTLIE, ChIMyYMeE.

i

- [lo dopme: pbixable (Hanpumep BaTa), NAOCKUE (NAUTbI, MATbl, BOUIOK),

dacoHHbIe (LMAMHAPDI, NONYLUMAMHAPBI, CErMEH
r S A

HU4YeCKHNE U OpraHn4eckume.
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MuHepanbHble BaThl

MuHepanbHaAa BaTa (MMHBaTa), B 3aBUCMMOCTHU OT
CbIpbsl, MOXET 6bITb KAMEHHOM (6a3a/bT, AO/IOMMUT,
AMaba3, M3BECTHSK) U LIAaKOBOM (LUJTAKM YEPHOM U
LIBETHOM MeTannyprmm). Kpome MMHEpPanbHOro Cbipbs B
COCTaBE€ MMHEpPasIbHOM BaTbl NPUCYTCTBYIOT
CBA3blBAKOLLME KOMMNOHEHTbI: PeHOoIbHasA UIn
KapbomMnaHasa cmona.

MuHepanbHas BaTa 06/1aa€T BbICOKMM

3BYKOMOT /IOLEHUEM, MMEET YPE3BbIYAaMHO HMU3KYIO - B
FMIPOCKOMUYHOCTb U BbICOKYH0 XMMUYECKYI0 CTOMKOCTb, =
He ropuT, 6os1ee Toro, CNoCobHa NpeAaoTBpaLaTb -
pacnpoCTPaHEHME OrHA, NO3TOMY €€ UCMOb3YHOT B
NPOTMBOMOXKapHOM M30a5UM1. MMHEepanbHasA BaTa AaeT
OYEHb HM3KYIO YCaZKy, KOTOopasa obecnevymBaeT
COXpPaHEHME reOMEeTPUYECKMX pa3MepOB MaTepuasia B
TEYEeHMe BCEero CpoKa 3KcnayaTauum 1 npeaoTepallaeT
BO3HMKHOBEHME «MOCTMKOB X0/104a>». HegoctaTKomM
MMHEpPaJIbHOM BaTbl ABJIAETCA €e BblCOKas
NaponpoOHULLAEMOCTD.
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CTeKnaHHas

CTek/ioBaTa - CTEKJISHHOE LUTane/ibHoe
BOJIOKHO, U3rOoTOBJIEHHOE M3 0TX0/0B
CTEKOJIbHOM MPOMBILLIEHHOCTH C
60/1bLLIOM AONEN OPraHUYECKMX
CBA3YIOLMX KOMMNOHEHTOB. LLnpoKo
MPMMEHSETCA KaK 3BYKO- U TenJo-
nsonatop. O61a4aeT BbICOKOM
CTOMKOCTbIO K XMMMYECKOMY
BO3JEUCTBMIO. He rMrpockonmyHa, He
CKJIOHHA K KOppO3WuM, Heroproyas, He
BblJe/IeT TOKCMYHbIX BELLECTB MO/,
JIEUCTBMEM OrHA.

BaTa




KaMeHHaa BaTa

- KameHHas Bata - MMHepanbHas BaTa,
M3roTOBJIEHHAS NPEUMMYLLECTBEHHO M3
pacn/jiaBa U3BEPKEHHbIX FOPHbIX MNOPOA,.
ba3anbToBbIM yTENAUTENL ABNAETCA MO
CBOMM XapaKTepUCTUKaAM
YHMBEpPCanbHOM Tennomsonauuen. OH
KaK HMKaKoW Apyron maTepwman,
coyeTaeTt B cebe OT/INYHbIe
TENJIOU30NALMOHHbIE,
3BYKOMU30/IIUMOHHbIE XapaKTEPUCTMKMU C
BbICOKOM CTEMNEHbI OrHECTOMKOCTH.
ba3zanbToBble yTENIUTENN U3
MMHEpPasIbHOWM KaMEeHHOM BaTbl LUIMPOKO
MPUMEHSIOTCA B NMPOMbILLJIEHHOCTH,
FpaykJAaHCKOM M MasI03TaXKHOM
CTPOUTENBCTBE.




L1l nakoBaa BaTa

- LlnakoBasa BaTa - MMHEpaJibHas BaTa,
M3roTOBJIEHHAA M3 pacn/jaBa 4OMEHHOMO
wiaka. OHa o61aaaeT caMor HU3KOM
MaKCUMaJIbHOM TEMNEPATYPOU SKChyaTaLuy
cpeau Bcex BUAOM MMHBaThI. MMpu
Temnepartype Bbiwe 300 rpagycos, BOJIOKHA
TepsIT BCe CBOM cBoMcTBa. Ho Hamnbonee
CYLLECTBEHHbIM HEOCTATOK - 3TO BbICOKas
FMrPOCKOMNMUYHOCTb, YTO AenaeT
HEBO3MOHbIM MCMOJIb30BaHME LLIIaKOBOM
BaTbl NpY yTenIeHnn acaoB U NOMELLEHM)
C MOBbILLEHHOM BNIAXKHOCTbIO. EaMHCTBEHHOE
JOCTOMHCTBO 3TOr0 MaTepMana 3T0 ero
HM3Kaa LeHa. OH Obla1 CAMbIM
PACNpOCTPAHEHHbIM YTEN/IMTENEM B
COBETCKOM MPOLLIJIOM.




KepaMmnyeckada BaTta

- Kepamuyeckana BaTa - M3rotaB/IMBaETCH
METO/IOM BbICOKOCKOPOCTHOIO
LLeHTpUMDYrMpoBaHMs MU pasayBaHUA U3
OKMC/I0B aJIIOMUHUA U KPEMHMS, LIMPKOHMA.
KepamunyecKkasn Bata 06/1a4aeT CyLECTBEHHO
BbICLLEM TEPMOCTOUKOCTbIO, YEM CTEKJISIHHASA
BaTa, M JAyKe orneperkaeT Nno 3ToMy
MoKasaTeo BaTy MMHEpPA/IbHYIO.
MakcmnmanbHasa pabovas Temnepatypa
MCNONb30BaHMS U3AENUN U3 KEPAMMYECKOM
BaTbl npesbiwaeT 1 000 °C. MNMpu Temnepartype
Bbiwe 100 °C KepaMnyeckan BaTa
npuobpeTaeT 3N1EKTPOU30NALMOHHbIE
CBOMCTBA; 06/1aJ1a€T BbICOKOM XMMMUYECKOM
CTOMKOCTbI0. M3aenmnsa n3 kepammyeckom BaTbl
CTOMKM K pas/IMYHbIM AedopMaLMmaM.




[lopncToe cteKkno

~ [lopucTtoe cTekno (NeHOCTEK10)
BbIMYCKaloT B BUAE GJIOKOB MU MAUT
NyTEeM CNeKaHMA NOpPOoLLKa
CTEK/IOrpaHynATa Uan HEKOTOPbIX FOPHbIX
nopoJ BY/IKAHMYECKOr0 NMPOUCXOXAEHMA
C razoobpasoBartesifiMu, Hanpumep C
M3BECTHAKOM MM aHTpauMToM. Ans
CTeK/1a 06bIYHOro cocTaBa
TEMNEPATYPOCTOMKOCTb paBHAETCH
300-500 °C, ans 6e3LenoqHOro cTekna -
A0 1000 °C. lNeHoCTEeKNO NPUMEHSAIOT KaK
yTennTeNb CTEH, NEPEKPLITUU, NONOB U
KpOBE/lb NPOMBILLIEHHBIX U FPaXAaHCKMUX
JIOMOB, B TOM 4YMCJI€ KeNe300€TOHHbIX
naHenen B C60pHbIX KpYNHOMaHEe/IbHbIX
AOMax, B KOHCTPYKUMAX X0JI0ANIbHUKOB,
a TaKXe Ana n3onauum TensioBblX
YCTaHOBOK U CceTeM




/lpeBeCHOCTpYyXe4Hble MJUTDI

~ JlpeBecHocTpyxe4Hble namnTbl(ACIM) cocToAar
M3 OpraHMYeCKMX BOJIOKHUCTbIX KOMMOHEHTOB
(KaK npaBui0, cneymanbHbiM 06pa3omM
noAroToBJsieHa ApeBeCcHas CTPYrKKa), CMOJIbI
Ha CUHTETUYECKOM OCHOBE,
rmapodobmsmpytowero BewecTsa,
aHTMCENTMKa U aHTUnMpeHa. JpesecHo-
CTPY’KE€YHbl€ NAUTbl U3roTaBAMBaN €LE B
1930-X roax HeEMELKMK n3obpeTaTesib Makc
Xummenbxebep. MNepBbiM KOMMEpPYECKMM
o6pa3sel 6bls1 U3roToBsiIeH Ha habpuKe B
bpemeHe B 1941 roay ¢ Ucnosb3oBaHUEM
(PEHOIbHbIX CBA3YOLWMX M €/1I0BOU KPOLLKM.
X1MMeIbXxebep noJlyuma naTteHT Ha
COBPEMEHHYIO APEBECHO-CTPYKEYHYIO NJIUTY
27 anBapsa 1951 roga v iMueH3npoBas CBOMU
naTteHTbl 60/1ee YeM 80 U3roTOBUTENAM.
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/lepeBOBO/IOKHUCTbIE U30JALMOHHbIE
NAUTDI

[lepeBOBO/IOKHUCTbIE U30JIALUMOHHbIE NAMUTDI
(4BI1) nsrotaBamBaloTCA M3 OTXOL0B
APEBECUHbI: 0TX0OAbl 4EPEBOOOPABGOTKM U
nieconuneH, byMaxkKHas Makynartypa,
CTeb6/11M KYKYpY3bl, COJIOMbI, U, KaK
CBA3YIOLIMNA KOMMOHEHT, BCEBO3MOXKHbIE
CUHTETUYECKME CMOJIbl U XMUMUYECKHEe
Aob6aBku. MNopuctasa BOJIOKHUCTaA
CTPYKTYpa MJuT, €C/iM NOCMOTPETb Mpu
yBE/IMYEHMMN, HAMOMMHAET BOMJIOK. Bo3ayx
KaK-6bl 3ane4yaTblBaeTCa MeXay
ApeBeCHbIMU BOJIOKHAMM, 3aCYeT Yero
AOCTUralOTCA BbICOKME NOKa3aTesm no
Tenaom3onAuMu U 3ByKomsonaumm. B namre
BO34yX 3aHuMaeT Ao 80% ob6bema. [MosTomy
ABI aBnaTca Ten10M301ALMOHHBIM
MaTepMa/IOM BbICLLEN KAaTErOpUM.
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PUOPOSIUT

drUbpoNUT ABNSETCA NJIMTOYHbBIM
MaTepPUasIoOM, KOTOPbIX M3roTaB/IMBAETCSA M3
TOHKMX, Y3KUX APEBECHbIX CTPYKEK
(ApeBECHOM LIePCTH) M HEOPraHMYECKOro
BAXKYLLEro KOMMNOHEHTA (KaK npaBu/io, A4S
3TOro0 UCNOJIb3yeTcs NOPT/IAaHALEMEHT,
MHOrAA - MarHesuasbHoe BAXyllee).
dnbponT 6rarogapa HeopraHMYECKUM
fnobaBKaM UMeeT 601ee BbICOKME
NoKasaTe/Iu OrHECTOUMKOCTU, BUOIOrMYECKOMU
M XMMMYECKOM CTOMKOCTH. MoxKeT
MPUMEHATLCSA B YC/IOBUSAX NMOBbILLEHHOM
BJIAYKHOCTU, HanNpumep, Ana 06paboTKu
MOMELLEHUM, I/l pacnosIoKeHbl 6acCeMnHbI.




[leHononnBMHUAXNOPUA

= [leHONONMBUHUNXNOPUA - U3rOTaB/IMBAETCA NyTEM
nopu3saumm NOJIMBUHUIXNOPUAHBIX CMO. OH
coAepuT ao 56,8% cBA3aHHOro xJi0pa, 4To
o6ecneymBaeT ero NnOHUXKEHHY roproYecTb Mo
CPaBHEHMIO C NOJIMCTUPOJIOM U MO3BONAET OTHECTMU
ero rpynne TpyAHOCropaembIX U
TpyAHOBOCN/IaMeHSEMbIX MaTtepuanos. lNpu
NMPUMEHEHUM ANA TENNOBOU M30SLMM NEHOMIACTOB
U3 NOJIMBUHUIXI0PMAA MOXKET BO3HMKHYTb KOPPO3MS
N30/IMPYEMbIX METAITIMYECKUX NOBEPXHOCTEN B
pe3ynbTaTe BblJe/IEHMS XJIOPOBOOPO/a, KOTOPbIM
MOXeT 06pa30BbIBaTbCA U3-3a YaCTUYHOIO
pasnoxeHusa nonmmepa. NosatomMy 3TM matepuasibl
MCNbITbIBAIOT Ha cogepxaHune cesoboaHoro HCL.
Pa3nuyatoT TBEPAbIM U MAFKUM NOJIMBUHUAXJIOPUA,
4YTO NO3BOJIAET MCMOJIb30BaTb €ro Kak
TEN/IOM30/IIUMOHHbIM MaTepuan, Tak 1 ana dacaos,
CTEH, M0J1a U KPOBJIU, A TaKXKe /IBepen.




[leHononcTUpon

~ [leHononucTtupon (MNMNC) apnaetca
MEHONNaCTOM, KOTOPbIM COCTOMT Ha
98 % 3 BosagyxamHalX%-u3
BblpabOTaHHOI0 M3 He(TH
noaucTupona. Ero Hu3Kas
TENJI0NPOBOAHOCTb M
FMrPOCKOMNUYHOCTb 00YC/I0BAMBAET
OT/INYHbIE TMAPOM30NALMOHHDIE
KayecTBa NEHOMOIMCTUPONA,
CTOMKUM K KOPPO3MK, OH He co3aaeT
6/1aronpuUATHYI0 Cpeay ANA pa3BUTHUS
MMKPOM1I0pbl, HECK/IOHEH K
IeNCTBUIO BUoareHToB U obs1ajaeT
HU3KOM rOpIYECTbIO.




BcrneHeHHbIV NoAU3TUIEH

~ BcneHeHHbIM NOIM3TUAEH M3rOTaBAMBAKOT
NyTeM BCNEHMBAHMS MOJIMITMUIEHA ByTaH-
nponaHoBoM cMecu. MMeeT MeJIKoNopUCTYIo
CTPYKTYPY , 3/1aCTUYEH, MMEET MNaJKyHo
NOBEPXHOCTb, [10/ITOBEYEH, BUONIOrMYECKM U
XMMMWYECKM CTOEK, DKONOMMUYECKU BE30MaceH.
MpuMeHseTca ANna TEN0M301AUMKU NoA
Hano/IbHbIMW NOKPbITUAMM, ANSA U30NALUM
MEXKAYITaXKHbIX NOKPbITUM, ANA YNNOTHEHMS
MeXKNaHe/IbHbIX LIBOB, MOHTaXHbIX 3a30POB,
TENI0M3015AUMM TPYOGONPOBO/IOB, A TaKXKe
CMCTEM 3BYKOMOIJIOLLEHMA.




[leHononypeTaHbl

= [leHononunypertanbl (MMMY) nony4aroT B
pe3sy/ibTaTe XMMMYECKOM peaKkLmu, B
KOTOpYI0 BCTYNaloT noamMacdup, Boaa,
AM30LUMaHMA, SMYNbratopbl U
KaTanusatopbl. Kpome Tenno- u ruapo-
M30719LUMOHHBbIX cBOMUCTB, MMY obnaaatoTt
BbICOKOWM aKyCTMYECKOMU M30NSALMOHHOM
CMOCOBHOCTbIO M XMMMYECKOM
CTOMKOCTbIO. [prMeHstoTca ans
3anuIMBaeMoMn TEMNJIOU3015UMH,
NO3BONAIOT obecnevnBaTtb
rMAPOM30NALMIO U yTENNIEHNE
KOHCTPYKLMM JI060M C/IOXKHOCTMH,
n3berasn BO3HMKHOBEHMA «MOCTUKOB
X0J107a> .




Munopa

Munopa - XecTKuM NeHonacT, M3roTaBassEMbIA NYyTEM BCNEHMBAHUA BOAHOM
3MYJIbCUM MOYEBMHO-DOPMaNbAErMAHOM CMOJIbl, B KOTOPYIO, AJ1 CHUXKEHUS
XPYMNKOCTH, AobaBNAETCA rmuepuH. TaKkKe B CoCTaBe 3TOro mMatepuana
NPUCYTCTBYIOT HE(PTAHbIE CY/IbPOKUCIOThI (KaK NeHoobpa3oBaTtesib) U
OpraHM4YyecKme KUCOThl (KaK KaTanmsatop). Munopa MOXXeT NOCTaB/IATLCA
KaK B BUAe 6/10KOB, NJIUT UM KPOLLKK, TaK U 3a1MBaTbCA B KOHCTPYKLUUM U
NOJIOCTU, TAe M TBEPAEET NPMU KOMHATHOM TemnepaType. Munopa, npu
Temnepartype ao 500 °C, He ropuT a miIb obyramBaeTca. Mmnopa
YyBCTBUTE/IbHA K arPECCMBHOMY XMMMYECKOMY JEMCTBMIO. M3-3a BbICOKOM
NOPUCTOCTU MMEET 3HaYUTEIbHOE BOZOMOr/IoLEHME.




AntoMMHMEBaA Poibra

AntoMrHMEBas dosbra - TeNJI0M30A58UMOHHbIN
mMaTepuan, NpeacTaB/AOWUM COBOM NEHTY
ro(ppMpoBaHHOM ByMaru ¢ HakJieeHHOM Ha rpebHe
roppoB asitoMMHMEBOM honbron. JaHHbin BUA
TEeNJION301ALUMOHHOI0O MaTep1asa B OT/numMe oT
Nl060ro NOpUCTOro MaTepmana coyeTaeT HU3KYIO
TEeNJIONPOBOAHOCTb BO34yXa, 3aK/JIIOYEHHOr0 MeXay
JIMCTAaMM aJIlOMMHMEBOM (PONbIU, C BbICOKOM
oTpaykaTe/IbHOM CNOCOBHOCTbIO CAMOM NMOBEPXHOCTH
alOMMHUEBOU (hOSIbIMM. ANIOMUHUEBYIO DONBIY
YyNnoTPe6ASI0T B KAYeCTBe OTparxkaTe/ibHOM
M30N1AUMMN B TEMIOU30NALUMOHHBIX C/IOMCTbIX
KOHCTPYKUMSAX 3JaHUN U COOPYKEHMM, a TaKKe ANA
TENIOM301ALUMM NOBEPXHOCTEN MPOMbILLIEHHOIO
o6opyaoBaHMA 1 TPy6GONpoOBOAOB.




TepmonacTbl

=  JMODEKTUBHOCTb NnepeHoca Tensa 3aBUCUT Kak OT
KO3 DHLUMEHTOB TENIOMNPOBOAHOCTH, TaK M OT MJoWAAEN
COMPUKOCHOBEHMS MOBEPXHOCTEN MATEPMAJIOB.
CooTBEeTCTBEHHO, A/18 0becnevYeHnsa MaKCUMalbHO
BO3MOMHOI0 paccesHuA Tenaa HeobXxoaMMo 0b6ecneymTb
MJIOTHbIM KOHTAKT MEX Y NOBEPXHOCTAMM. MOCKOJIbKY
NOBEPXHOCTU NIIOObLIX MaTEPUAsIOB HE ABNAIOTCA a6conr0THo
MNJIOCKMMM, TO 06PA3YHOTCA BO3AYLLHbIE NPOC/IONKMH,
3HAUYMTE/IbHO CHMXKAIOLWME TEMNJI0ONEPEHOC B cUCTEME. ITY
Npo6/ieMy MOXHO peLlnTb pa3HbIMM Cnocobamm HO
Hanboaee onTUMasibHbIM U LUIMPOKO UCMO/Ib3YEMbIM
ABNAETCA NPUMEHEHME TEMNIONPOBOAHbIX NacT (TepmMonacrT).

TepmonacTa - 3T0 COeMHEHME CBA3YIOLLEr0, Kak NpaBuo,
KPEMHMMOPraHMYeCKOro M HanoJIHMTENSA (TEN0NPOBOAHOIO
mMatepuana). TennonpoBoAHble NACTbl MCMOJIb3YHOTCH
MOBCEMECTHO B 3JIEKTPOHHOM TEXHMKE (KOMMblOTEpAX,
CBETMJIbHUKAX, YCUUTENAX U APYrUX YCTPOMCTBAX)




B 3aKk/t04eHue

~ B nonb3y Tennounsonaumm Joma roBopsAt Hemasno hakTopoBs, 3TO U
3HauYMUTEIbHasA SKOHOMMSA CPEACTB Ha OTOMNJIEHME, M OLLyLEHWE KOMdopTa B
JIOME WJIM KBApTMpPE, M COo3JaHue yioTa. Ha JaHHbIM MOMEHT CyLlecTByeT
MHOECTBO Pa3/IMYHbIX TEMIOM3O0NSLMOHHBIX MAaTEPMA/IOB M KaXKblA MOXKET
HaMTU Cpeam HUX TO, YTO NpMAeTCca emy no Hpasy. OJHAKO, HE CTOUT
3a6bIBaTb, YTO MPM BCEM MHOroo6pasum TEMNI0M305ALMOHHbBIX MAaTEPUAJIOB AS
KaXKZJ0M KOHCTPYKLMU, NOAXOAUT onpeaeeHHbIA B/ TENIOU30ALMM.







NCTOYHMKU

- «MCCNEAOBAHUE CBOMCTB COBPEMEHHbIX TEM/IOM30AUMOHHbBIX
MATEPUAJIOB> Lllep6ak A.C.

= http://www.proseptic.ru/information/slovar-p/penopolivinilhlorid

- http://www.ekoplat.ru/content 72

= http://stevin.su/fag/mineralnaya-vata-eko-vata.html

= http://start-olimp.ru/istoriya/teploizolyacionnye-materialy

- «OBb30P TENAOMPOBOAHbLIX MATEPUANIOB N TEPMOMNACT HA UX OCHOBE»
Enarvna A.A., lUuwkuH P.A., bapaHoB M.B., beketoB A.P., CtoaHoB O.B.

= http://helpinginer.ru/obzor-teploizolyacionnyx-materialov/

= http://srbu.ru/stroitelnye-materialy/76-vidy-uteplitelej.html

~ «CoBpeMeHHble TeNJIOM30AAUMOHHbIE MaTepHasibl M OCOBEHHOCTU UX
npumMmeHenuna» .M. Fopenuk, 10.C. 3on0T0Ba.




