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CBEAEHNA O KOMNAHUN
rPYNMbl MPUNOXEHUN

YKA3ATEJ1b NO MATEPUAJIAM
NPUHLIUIbI 3BYKOU30NALIUNA,

3BYKOMNOIMOLWEHNA NHOPMUPOBAHUA LUYMA

K-FLEX K-FONIK ST GK

K-FLEX K-FONIK GK* and GV*

K-FLEX K-FONIK PU GK

K-FLEX K-FONIK PE GK

K-FLEX K-FONIK OPEN CELLS 160/240
K-FLEX K-FONIK B

K-FLEX K-FONIK P

K-FLEX K-FONIK ST B GK

K-FLEX K-FONIK PU

K-FLEX K-FONIK FIBER-P

K-FLEX K-FONIK ST GK 072

*K-FLEX K-FONIK GK, GV aBnAaTca 38yKOU30ANPYOLMUMI 1 aMOPTU3UPYIOLLMMI MaTepranamm
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K-FLEX

HOBOE MOKONEHWE N30NALUNOHHBIX MATEPWANOB

CBegeHnsa o KOMNaHUM

MupoBoi nngep No NPON3BOACTBY 31aCTOMEPHOM

M3oNAUNN ANA dHeprocbepexeHus

L'ISOLANTE K-FLEX - utanbaHcKasa KomnaHuA, CeLnann3npyroLanca Ha Mpon3BoACTBe 3/1aCTOMEPHON TeMJ0- U
3BYKOM30/1ALMNY, UMEoLLaA KOMMepYecKoe NpeAcTaBUTeNbCTBO U MPOV3BOACTBEHHOE 060pyAOBaHMe MO BCeMy
Mupy. MaTtepuanbl KOMNaHWUM 1 COCTaBbl AN1A U30ALMM HaXoOAT MPUMEHEHME BO MHOTMX Pa3fNYHbIX chepax:
HauMHaA CTPOUTENTbCTBOM M 3aKaHUMBAsA TPAHCMOPTOM, @ TakXKe B HEPTEXMMMUYECKOW NMPOMbILLIEHHOCTU U B
BO30OHOB/NAEMbIX ICTOYHMKAX SHEPTUN.

Mpopykuus L'ISOLANTE K-FLEX paspa6oTaHa gna cnegylowmx pbiIHKOB:

> OBK > AKycTnyeckasa nsonaymnsa

> TexHnuecKkasa nsonauusa > HedTterazosasa nnagyctpus/lNpombilLnieHHOe NpYMeHeHne
> [ennosHepreTnka > CygocTpoeHme 1 00LeCTBEHHbIN TPaHCMOPT

> [1pon3BoacCTBO X0noaa > [nweBas NPOMBbILLNIEHHOCTb

> CncTeMbl BOJOMPOBOAA 1 OTOMJIEHWA > MNpepgoTBpalleHne noxapa

L'ISOLANTE K-FLEX ABnaeTca nugepom Ha MMPOBOM pbiHKe 6narofaps BbICOKOMY KaueCTBY 1 TEXHOIOrMYECKM
MHHOBaLMAM B CBOEW NPOAYKLMN, YTO UTPaeT KIUEBYHO POJb B COKPALLEHNN Kak NoTpebneHnsa sHepruu, Tak 1
06pa3oBaHMA NAPHUKOBbIX Fa30B.

L'ISOLANTE K-FLEX - 5To noka3aTesnb ycrnexa NtanbaHCKOM NPOMbILLNEHHOCTY BO BCEM MUPeE.

L'ISOLANTE K-FLEX npegcTtaBnseT co60/1 MHOFOHALMIOHANbHYIO KOMMaHUIo,
OCHOBaHHY10 B VITannn, C Npon3BOACTBEHHOW [EATENbHOCTbIO MO BCEMY MUPY 1
C ro6anbHOM ANCTPUOBIOTOPCKOM CETbIO

bonee 1500 coTpyAHMKOB Mo BCeEMY MUPY

Kommepueckue npenctaButenbCcTBa bosee, Yem B 43 cTpaHax

12 npombILWAEHHbIX NPeanpPUATAN MO N3rOTOBIEHMIO N30MALMOHHOIO MaTepuana
OncTpubbIOTOPCKME LLIEHTPbI Ha 5 KOHTUHEHTAX



B pa3nnuHbix

&hﬂpmmeHeHme chepax

3BYKOMNOINMOLWAKLWUE MATEPUAIJTbI

[na nornoweHna n paccenBaHnA 3ByKOBOW SHEPINW NOCPeCTBOM
COKpaLleHs ee Konn4yecTsa.

K-FONIK 160-240,K-FONIK P, K-FONIK PU , K-FONIK FIBER P

K-FONIK B.

3BYKOU3OJIPYIOLLWUE MATEPUNAITIbI

[lns n3onAaymm Bo3ayLWHOrO WyMma, NpefoTBpaLleHns ero
pacnpocTpaHeHUsA 1 OTPA>KEHHOTO OBPATHO K UCTOUHUKY.
K-FONIK GK, K-FONIK ST GK, K-FONIK GV.

KOMBUHUPOBAHHDIE MATEPWAIJIbI

[na komnnekcHoro peweHnAa 3agay
K-FONIK ECO GV, K-FONIK PE GK, K-FONIK PU GK, K-FONIK ST PB,
K-FONIK ST B20, K-FONIK ST GK.
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K-FLEX

HOBOE MOKONEHWE N30NALUMOHHBIX MATEPWANOB

www.k-flex.ru

| [TpumeHeHNe

YKA3ATEJIb MO MATEPUAJTIAM U

[MPUMEHEHWIO

TMPOV3BOACTBEHHbIN
YYACTOK

[pombilwneHHoe
1 rpaXaaHcKoe
CTPOUTENBLCTBO

Cnctembl
BEHTUNALMN,
TennocHabxeHns 1
KOHANLMOHNPOBaHWA

TTPOMBILINEHHOCTS,
HedTerasosoe
X03ANCTBO

MpomblwneHHoe
obopynosaHve

BopaHbil 1
KENe3HOLOPOXKHbI
TpaHcnopT

ABTOTEXHMKA

NPUMEHEHUE

BHeluHue CTeHbl, neperopoakm, non u
10TONOK, CUCTEMA BOAOCHAGXKeHNA 1
BOZI00TBEACHUA

BeHTUNALMOHHbIE KaHaNbi 1
NPOM3BOACTBEHHbIE TPy6bI

Tpy6onpoBogbl, 060pyAoBaHye,
Co0pyXeHua

LLlymou3onsiuya npomblLneHHoro
060pyaoBaHNA

LUlymou3onauua aurateneil, kapkacos,
MOTOPHbIX OTCEKOB, NIEPEropoA0K

LLlymom3onAuuA ABUTaTeNs 1 KapKaca,
3BYKOU30/IALIUSA BEpXHEii 00BA3KY,
KabuHbl BoguTena

K-FLEX K-FONIK ST GK

K-FLEX K-FONIK GK -GV*

K-FLEX K-FONIK PU GK

K-FLEX ST**

K-FLEX ECO/GV*

mMousonaums

K-FLEX K-FONIK PE GK

K-FLEX K-FONIK OPEN CELL 160

LLYMOMOMOLLEHUE

K-FLEX K-FONIK OPEN CELL 240
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*K-FLEX K-FONIK GV cneuuanbHas BA3Koynpyras macca, cepTuduLmMpoBaHHan Ana KopabnecTpoeHUs 1 Xene3HoA0POXHOro TpaHcnopTa.

** K-FLEX ST ynpyras nogfioxka ans 3sykovsonayuy nona, ocobeHHo B couetanum ¢ K-FONIK GK. OTnmuHble TennonsonauvoHHble 1 3ByKOM30NALMOHHBIE XapaKTePUCTUKN.

K-FLEX K-FONIK FIBER P

AMOPTHU-
3ALMA CUCTEMA

K-FLEX K-FONIK GK - GV*

wv
!
o~
~
o
N4
(V) |
= <
x £
(%]
5 =)
@ a
~ z
> >
w w
- -
+ Y4
N4 N4
°
°
°



3ByKOoBad

N3onauumsa

3BYKOW3OJIALWA OT BO3AYLLWHOIO WWYMA

Mpu BbIGOpPe MaTepranos, [JIA  PELIEHNA BOMPOCOB
60pbObl € LYMOM, HEOOXOAMMO PYKOBOACTBOBATbCA
KOHKPETHbIMM 3aflayamm Mo MPOBEAEHMIO MePONPUATUI
Mo 3BYKOU3OMALMUM 1 3BYKOMOITIOLEHMIO B KOHCTPYKLMAX
1nm B 060pyAOBaHNN.

Matepuanbl K-FLEX K-FONIK pewator Bonpocbl no
60pbbe C LYMOM, COrMacHO aKyCTUUYECKUM XapaKTepucTy-
KaM, TONyYeHHbIM MO pe3ynbTaTam 1abopaTopPHbIX
MNCCNefoBaHMI B YaCTOTHOM AnanasoHe 100-5000 M.

3BYKOU3ONALMA:

3¢ PeKTUBHBIMI  3BYKOU3ONMPYIOLWMMI  MaTepuanamm
ABNAIOTCA BA3KO 3MacTUYHblE MaTepuasbl C XopoLuen
OoTpakalolen Crnoco6HOCTbIO M BbICOKO MaccoBOm
NNOTHOCTBIO. KaK U3BeCTHO, M3MeHeHne MacCbl 04HOPOa-
HOI KOHCTPYKUMM B 2 pa3a [aeT, B CpefHeM ynyulleHne
3ByKov3onAumm 1o 6 [16.

B npriBeAeHHbIX B KaTanore faHHbIX, MHAEKC ocnabne-
HYA 3BYKa R B 3aBMCMOCTY OT YacTOTbl UCMONb3yeTcs Ans
0603HaueHNa BO3AYLIHOW 3BYKOBOW u3onauun. VHAeKc
TakXKe Ha3blBaeTca KO3PMUMEHTOM  LuyMOMofaBieHns
(TL). B3BelweHHbII WHAEKC ocnabneHns 3ByKa Rw
BbIUNCNIAETCA NyTeM CPABHEHWA 3HAYEHWI C STAIOHHON
Kpuol B cootBetcTBUM ¢ ISO 717-1 Ha yactote 500 .

[1Ba JOMONMHUTENbHbIX BbIPaXXeHWs ajanTaummy cnekTpa
6binv BBEAEHbI B HOBOW pepakuum I1SO 717 -1: MokasaTtenb
C pna «po3oBoro» lWyma (B YacTOTHOM [AuanasoHe,
KOTOpble MPUCYLM TakuM BUaM [LeATeNbHOCTY, Kak
pa3roBop, Knaccmueckas My3blka, TeneBeljaHue u
)KenesHOLOPOXKHOE [BUXKEHVWE CpefHeli U  BbICOKOW
CKOpOCTU) 1 Nokasatenb Ctr 4ns wyma ¢ NpermyLLecTBeH-
HO HU3KMMW YacToTamu (MPUCYLLY TOPOACKOMY BUKEHNIO,
3aBofiaM, My3blke ANCKOTeK 1 T.4.). na oueHkn adpdeKkTns-
HOCT MPUMEHEHWUA 3BYKOM3OMMPYOLUX MaTepranoB
K-FLEX K-FONIK B Tabnuuax npusefeHbl 3HaueHus R(ab) B
3aBUCMMOCTM OT YacToT (). Yem Bbllle 3HaUeHne nHAeKCa
ocnabneHns 3ByKa, Tem Jlyylle 3ByKOU30MALNA.

3BYKOM3OMALMOHHAA CMOCOBHOCTb BbIYMCIAETCA MO
dopmyne:

R=10Lg (1/1), rpe T
C TOUKM 3peHuna sHeprun T=Enpowep./Enap.

C TOYKM 3PEHNA MHTEHCMBHOCTY 3BYKa T=Inpowepn./Inag.
3TO 03HAYAET, YTO EC/I MHTEHCMBHOCTb 3BYKa Ha CTOPOHe

MNCTOYHMKA 1 Ha BOCMPUHMMAEMON CTOPOHe COOTHOCKTCA
Kak 1000:1. 3Bykonsonauna coctasut 30ab.

3BYKOMOITIOLWEHNE:

[nAa 3bPeKTMBHOrO MOrMOLWEeHNs 3BYKa, MPUMEHSAIOTCA
nopucTble Matepuanbl € MOBEPXHOCTAMU PasnvyHON
KOHQUrypaumm. B 3aBUCUMMOCTM OT COCTaBa, TOMLWMHBI,
BMga MOp, aKycTMueckme MaTepuvanbl  pabotatoT
No-pa3HOMY Ha Pa3/MyHbIX YacToTax.

Haun6onee nHTepecHbIMU aKyCTUYECKMM XapaKTepu-
CTUKamy 06nafaloT MaTepuanbl C OTKPbITbIMU MOpamu.

3aBUCMMOCTb 3BYKOMOIOLWEHNMSA OT TONLWMHBI MaTepua-
Nla — He ABNAETCA NMHelHON. bonee TOro Ha HeKOTOPbIX
YyacToTax 3HaueHve Ko3pduumeHTa 3BYKOMOI/OLLEHUs,
[NA OfIHOTO U TOTO e MaTepuana MoXeT 6biTb OfUHAKO-
BbIM, W AaXKe YMEHbLUATbCA MPY YBEIMYEHUN TONLMHBI.
KonuuecTBeHHO Mepoii MOrNoLWeHns CyXuTt koadduum-
€HT 3BYKOMOr/oLeHns. B kaTanore npusefeHbl AaHHbIE MO
ko3dduLMeHTy  3ByKoMornoueHma a (6espasmepHas
BennunHa), matepuanos K-FLEX K-FONIK B yactoTHOM
navanasoHe 100-5000 [u. B3BelweHHbIn Ko3bdULMEHT
3BYKOMOI/IOWEHNA OW BbIYMCIAETCA MyTEM CPaBHEHWs
3HAYEHWI C 3TaNIOHHON KPUBOI B COOTBETCTBUN HA YacToTe
500 .

KoadpurumeHT 3BYKOMOMNOLWEHNA OTpakaeT OTHOLLe-
HMe KONMYeCTBa TMOIIOWEHHON 3HEPruM K 3Hepruu
nagatowein a =Enorn/Enag.

C TOUKYM 3peHVsi 3BYKOMOITIOLLEeHUA MaTepuanbl MOXHO
pa3pennTb Ha TpU KaTeropuu.

Mpu 3HaueHnn a > 0,8 cumTaeTcs, UTo 3BYKOMOrOLLe-
Hue xopouee (1 Knacc). 1o o3Hauaet, uto 6onee 80%
3BYKOBOW 3Hepruv 6yaet nornowieHo. Mpu 3HayeHusx a ot
04 po 0,8 cpefHee 3BykonornoweHune (2 knacc). Ecnn
3HaueHve a <0,4 maTepuran obnagaet cnabbim 3ByKOMOro-
LeHvem (3 Knacc).

PABOTA C LLYMOM:

Hopmupyemoli  xapakTepucTukomn Lyma, ABnAeTcA
ypOBeHb 3ByKOBOTO AaBneHms L.

MpuHATO, W3MepATb AaBfieHMe 3ByKa MONb3yAcb

norapudmmyeckon wkanon (ab), Tak Kak pabotaTb B
60nblIOM AManasoHe (2X102 Ma 2x10° Ma - obnacTb
C/IbILUMMOTO 3BYKa) HEY[O6HO.

Yenoseueckoe yxo BOCMPVHMMAET 3BYKW Pa3fiNyHOM
YacTOTbl MO Pa3HOMY, Tak HU3KOYACTOTHbIE 3BYKM NopagKa
31,5 Ny ctaHoBATCA cblwmmbl npy 53 Ab, a npu 135 gb -
pocturaetca 6onesoi nopor. Mpu yactote 2000 My 3BYK
cnbilwHo yxe npu 0 A6 . OgHako 6oneBoii mopor focTuraeT-
cayxenpu 112 gb.

DoH La- 3To cy6beKTVBHaA BennuMHa No3BonAwLas
OL|eHUTb FPOMKOCTb 3BYKa, NPUGIMMKEHHO K BOCTIPUATAIO
Yyenoseyeckoro yxa. Mamepsetca B eguHuuax abA, uto
COOTBETCTBYET M3MEPEeHMAM LuymomMepa (npubopa Ans
n3MepeHnA 3ByKOBOTO [IaB/ieHnsA) No LwKkane A.

3BYyK OyAeT BOCMPMHUMATLCA YETOBEYECKIM YXOM, KaK B
2 pasa 6onee rpomKum, mpu yenunuenunm Ha 10 ABA.
PelaTb BOMPOCbI MO CHUXEHWIO 3BYKOBOTO [aBJIEHNS,
HeobXoAMMO  KoMmnekcHo. [MpeaBapuTenbHO — Hapo
NpeAcTaBiATb C KaKUM MpeBblleHNeM YPOBHA 3ByKOBOIO
[ABMIEHNA, Ha KakoW yvactoTe Mbl GopemcA. OueHUTb
MPUYMHbI  BO3HWKHOBEHMA lyMa. Y4yecTb Hanuuune
TEXHOMOTNYECKX OTBEPCTMIA, TaK Kak 6ecrnpenAaTcTBEeHHOe
MPOXOXKAEHVE LWYMOB MO «MOCTMKAM 3BYKa» MOXeT
CyLLEeCTBEHHO CHU3MTb 3GPEKT OT NPUMEHEHNS 3BYKOU30-
NUPYIOLWMX 11 3BYKOMOTOWAIOLWMX KOHCTPYKLUMiA. OLeHNTb
nokasatenu TOrO WX WHOTO MaTepuana, COrnacHo
npuBefeHHbIM B KaTasiore XapakTepucTnkam.

AKyCTUYecKre pacyeTbl NPOU3BOAATCA MO PasINYHbIM
metoamkam. OHW COMpsXKeHbl C y4yeToM BO3[eNcTBuA
MHOXecTBa (aKTOpOB, He [OCTaTOYHOe BHUMaHVE K

KOTOPbIM npmeoanT K 60nbLNM pacxoxgeHnam
pacyeTHbIX U 3SKCNEePUMEHTAsNIbHbIX pPe3yNnbTaTtoB Ha
npakTuke.

MpousBoguTtb pacyeTbl Mo oxupaemomy >ddekty ot
NMPYMEHEHNSA aKyCTUYECKON M30MALMM, AOIKHBI BbICOKO
KBanMOULMPOBaHHbIE CMELUanuCTbl akycTkn. [oToBble
TeXHUYECKMe peLleHns CUCTEM 1 OTAESNbHBIX MaTepuanos
n K-FLEX K-FONIK - 3T0 pe3ynbTaT npakTn4yeckoro onbita
€BPOMENCKMX 3aKa3uMKOB, MO3BONAWMIA He MpoBOAsA
DOMONHUTENbHDBIX JLOPOTOCTOALLMX NCCneaoBaHnin
MONYYUTb OT/IMYHBIN aKyCTUYECKMiA SGPEKT.

HOPMWPOBAHWE LLYMA

C KOHLUa MpoLIoro Beka MMpPOBOe COOBLECTBO CTano
ynenatb ocoboe BHUMaHWe, BO3LEUCTBMIO LyMa Ha
yenoseka. bbiny npoBefeHbl MHOrOUMCIEHHbIE UCCeno-
BaHWsA, pa3paboTaHbl XeCTKe HOPMaTVBHble TpeboBaHNA
ana obecneuyeHws, 6€30MacHON XM3HU U OEATeNbHOCTU
yenoseka.

B HacTosLlee Bpems cyLiecTByeT 6onee CTa oTeyecTBeH-
HbIX CTaHAAPTOB MO HOPMMPOBAHMIO LyMa B Pa3fvyHbIX
oTpacnsax.

MNpuHATO paccmaTprBaTb YPOBHM 3BYKOBOIO [aBrieHNsA
(ab) B OKTaBHbIX MoOnocax CO CpefHereoMeTpUYecKnMmn
yacTtoTtamu (31,5; 63; 125; 250; 500; 1000; 2000; 4000 1 8000
), @ Tak e SKBMBANEHTHbIN 1 MaKCUMasbHbIN YPOBEHb
3ByKa (ABA).

Hopmbl Wwyma Ha paboumx mecTax, NpuHATblie B Poccun
He npeBblwaetr 80 ABA, ofHa M3 cCaMbiX XeCTKUX B
mupe.(CLA, Weeiuapua OpaHyma 90 ab).

Hopmbl Wwyma B MOMeLIEHNM KUbiX 1 O6LLeCTBEHHbIX
3[aHUA N Ha TEPPUTOPUN KUMOW 3acTPOWKK, MPUHATO
[OMONIHUTENIbHO Pa3fAenATb Ha AHEBHble U HOYHble (C

pasHuuen -10 Ab). OKBMBANEHTHbIM YPOBEHb 3ByKa
cocTtaBnAeT oT 25-80 Ab, MakcMManbHbIi YPOBEHb 3BYKa
cocTaensaeT 45-95 [16).

3TN HOpMbI 61M3KN K peKoMeHLOBaHHbIM BcemupHoii
opraHu3auueit 34paBoOXpaHeHuA.

3apy6exxHble HOPMbI MO LYMy HECKOSIbKO OTAMYalTCA
OT OTeYeCTBEHHbIX, HO TaK ke OCHOBaHbl Ha peKoOMeHAaLm-
Ax BO3.

HopmupoBaHue LYMOBbIX XapaKTepUCTVMK  MallWH,
TECHO CBA3aHO C TPebOoBaHMAMY HOPM LyMa Ha pabourx
mecTax. [py HOPMUPOBaHUN LWyMa MaLUUH YyUYMTbIBAKOTCA
MHOXeCTBO (aKTOpPOB: TUM U Ha3HayeHMe MalLuH,
MOLWWHOCTb ABuratens, macca. Hopmupyemon xapakrepu-
CTUKO ABNAETCA YPOBEHb 3BYKa, M3MEPEHHbI B COOTBET-
CTBWM CO CreLmanbHbIMM TpeboBaHMAMN. [)1A HEKOTOPbIX
TUMOB MaLLNH HOPMUPYETCA KOPPEKTUPOBaHHbIN YPOBeHb
3BYKOBOW MOLLHOCTU.

LlymoBble xapaKTepuCTVKK MalWH UK npeaenbHble
3HAaYeHNA LYMOBbIX XapaKTepUCTVK YKa3blBalTcA B
nacrnopTe Uiv PyKoBOACTBE MO SKCrTyaTauum.

B 2011 ropy Bblwen akTyanusuposaHHbii CHull
23-03-2003 «3awuTa oT Wwymar. AKTyanm3aumna BbinosaHeHa
HayuHo WccnepoBaTenbCKUM UHCTUTYTOM CTPOUTENbHOW
dr3MKM Poccninckor akageMnm apXUTeKTypbl 1 CTPOUTENb-
HbIX HayK. (<HNCO PAACHS»).

«...[laHHbIN CBOJ NPaBWN yCTaHAaBNMBAET 06sA3aTeNbHble
TpeboBaHMA, KOTOpble [OMKHbl  BbIMOMHATLCA  NpU
NPOEKTNPOBaHNW, CTPOVNTENLCTBE W SKCNyaTaLmm 3haHuni
Pa3IMYHOrO Ha3HayeHWA , MIaHWPOBKE W 3acTPONKe
FOPOACKMNX W CeNbCKNX MOCENEHU C Liefibio 3auTbl OT
wyma 1 obecneyeHbA HOPMATVBHbIX MAPaMeETPOB aKyCTu-
YecKo cpeqbl B MPOU3BOACTBEHHbIX, XUMbIX 1 06LLeCTBEH-
HbIX 3[aHVAX Ha NPUNerawLyx K HUM TeppuUTOpUAX 1 B
peKpeaLOHHbIX 30HaX. ..»

B HeKoTOpbIX Cllyyasx, 3aKa3umKu TPebyioT NOBbILLEH-
Hble Tpe6oBaHMA K LyMy.

Bbnarogapa 1cnonb3oBaHMIO LWMPOKOro acCopTUMEHTa
matepuanos K-FONIK K-FLEX, MmoXHO nopo6paTtb
onTUManbHOe pelleHve, Ana TpeboBaHWi Mo 3awmTe OT
wyma.



K-FLEX

HOBOE MOKONEHWE N30NALUMNOHHBIX MATEPWANOB

' MATEPUAN HE COAEPKUT CBUHLIA
W, KAK PE3YJIbTAT,

HE NPEACTABNAET ONMACHOCTWU AJ1A
310POBbA

OnwucaHwue

KOMOVHMPOBAHHbIN MaTepuan COCTOSIMIA U3 BbICOKO-
NAOTHOrO BA3KOYMNPYroro, anacTnyHoro matepuana GK un
BCreHeHHoro cnos ST pa3nuyHbix TonwmH. Matepuan nge-
aNnbHO NPUKNenBaeTCA K MeTa/lInyeCckm NoBEPXHOCTAMU
kneem ( K-425) ctopoHon ST;

MoxeT umeTtb kneeson cnot ( AD),HaHeCeHHbI B Npo-
MbILLIEHHBIX YCNTOBUAX; MOXET CKNenBaTbCA BHaxecT (c
npeaBapuTeNnibHOM nogpeskon cfioa ST) nmbo KpenuTbcs
MexaHnyecKu.

Cdepbl npuMeHeHus:

K-FLEX K-FONIK ST GK

3BykKkoumsonaumna/3syKkonornouweHue

AKyCTVIl-IeCKVIe XapPaKTeEPUCTUKN MaTepKnasia I_I p NMeHeHune

4000 Bnarogaps Bbicokomy u3zonupylowemy 3bdekTy, matepuan Hawen
LUIMPOKOE MPUMEHEeHVie AN N30NALMN KOPMYCHOro wyma obopyaoBa-
HUA, BEHTUNAUMOHHBIX arperatoB U BO34yXOBOAOB. 3BYKOM30MALMM
CUCTEM KaHaNM3aLmm 1 BOAOCTOKA, a TaK e /1A N30MALNM MOTONKOB,
CTEH , NEPErOPOAOK M MOJIOB. YHUKANbHOCTb MaTeprana 3aK/ovaercs

35,00

= ~ B MaKCUMasibHOM 3BYKOM3ONAUMOHHOM 3bdeKTe Npu MUHUMANbHOM
L
= | TOoNwunHe.
S 2500
7 AccopTMeHT
=<
s
I
g (" K-FONIK ST GK 074 [ KFONIKSTGK 072
= N T
S 15,00 2 mm GK 2 mm GK
% 3mmST 10 mm ST
=
10,00
5,00 ( \ (
K-FONIK ST GK 070* K-FONIK ST GK ST 074*
M ENE8R-8888E885858¢8 2 GK S ST
YacroTa, Ny P
16 mm ST
YacroTa, Ny R, ab 3mm ST
100 16,2 \_ JANE
125 17,3
160 16,7
200 176 TexHnueckne xapakTepucTuKkm
250 17,4
Bl 17,6 BIIIA MaTepuana BbICOKOMNOTHBbI 3ﬂaCTOMEprM matepnan
ggg g(z) ; MnotHocTb 1450 Kr/m?
630 %2 Koapd T p ™ 0,036 W/(m-k)
800 25'8 TemnepatypHbIii AnanasoH -40°C+70°C
1000 26:5 Fa6aputbi 2000 x 1000 mm, 1500 X 1000 Mm
1250 27,8 MoBepxHocTb Mmapkan
1600 29,3 BasoBbiii uBeT YepHbiin
gggg ;g'g *K-FONIK ST GK 074 (072, 070, ST 074) AD
3150 333 C HaHeCeHHbIM KneeBbiM CoemMm
4000 35,0
5000 359

8 Rw (C;Ct 1) = 26 (0; -3) ab



NB! MATEPUAN HE COLLEPXKMT CBUH-
LIA U, KAK PE3YNIBTAT, HE PEACTABJIA-
ET OMACHOCTY 3[J0POBbIO. OH TAKKE
BXOJUT B KIIACCUDUKALMIO IMO A653 K-FONIK GK
(CE MARINE)

OnucaHwue

K-FONIK GK - 370 BA3KOYNpYyrumn 38yKOU30AALNOHHbIN Ma-
Tepwviasn, N3roTOBMIEHHBIN C YaCTUYHO CeTYaTbiMK NOAVMe-
pamu. Ocobble 3ByKOV30MALMOHHbIE XapaKTePUCTUKN No-
3BONAIOT eMy ObITb OT/IMYHBIM MaTepPUANoM AnA TPaanLm-
OHHOTO MCMOMNb30BaHVA B CTPOUTENbHOM CEKTOPE, Hanpu-
Mep, ANA 3BYKOM3OMALUN KMPMUYHBIX CTEH U TUNcoKap-
TOHHbIX M/INT, @ TaKXKe AN1A 3BYKOM30MALMN 060py[OBaHMA.
K-FONIK GV - BA3Koynpyrumn 3ByKOM30MALMOHHbIN MaTe-
puan, N3roToBJIEHHbIV 13 YaCTUYHO CeTYaTbIX NOIVIMEPOB,
C OrHeyNOPHbIMY M1HEpPasibHbIMK HanonaHuTenamn. Oco-
6ble 3BYKOM3OMALMOHHbIE XapaKTePUCTUKN MO3BONAIOT
eMy OblTb OT/INYHBIM peLleHneM A1 CY[OCTPOUTENIbHOrO
U »KeNe3HOJ0POKHOIO CEKTOPOB.

K-FLEX K-FONIK GK/GV

Cdepbl npuMeHeHs:

3Bykoumsonauma/3syKonornouweHwue

AKyCTUYECKME XapaKTePUCTUKM MaTepurana M pUMeHeHue

60 K-FONIK GK ngeanbHo nogxogmt ans 3sByKonsonaunm GrKCMpoBaHHbIX
1 dbanbLu-CTeH, NOTONKOB 1 GanbLU-NOTONIKOB, rapaen 1 akyCTUYeCKmX
KabOWH, TEXHVKI 1 N5t BCEX BULOB MPVIMEHEHNA 3BYKOM30NALMN.

g AccopTmeHT

& 40

: 1 [ K-FONIK GK 4 Ke/m? A

a

g // _ BbICOKOMSOTHBIN

3 30 3nacTOMEpPHbIN MaTepuan, 2 MM

5 -7 //

o

g y ’ C nonHBIM accopmumeHmom
QJ

=g 20

< — K } Bbl Moxeme 03HAKOMUMbCA

(K-FONIK GV om 4 0 8 K2/m? N\ eMpaiicnucme

BbICOKOMOTHbIN
3M1aCTOMEPHbIV MaTepuan, 2 Mm

0
100 200 400 800 1600 3150

YacroTa, Ny
- /

YacroTa, Ny R, ab

100 209 TexHnyeckmne xapakTepucTmkmn

125 129

160 17,0 Bupa matepnana BbICOKOMNOTHbI S1aCTOMEPHbI MaTepuran
200 156 Knaccmd o p Hoctn  FMVSS 302, IMO A653 (CE MARINE)*
g?g 1;:? Temnepatypa -40°C +70°C

400 20,0 Fa6aputbl 1000 x 2000 1 1000 x 1200 Mm

500 21,4 MoBepxHocTb Mapkas

630 23,7 MnotHoCTL 1450 kr/m?

800 25,5 basoBbIi uBeT YepHbin

1000 274 *Tonbko ana K-FONIK GV

1250 29,8

1600 31,7
2000 329
2500 341
3150 36,5
4000 38,2
5000 38,7

K-FONIK GK Rw (C;Ctr) = 26 (0;-3) nb
K-FONIK GV Rw (C;Ctr) = 26 (-1;-3) nb



K-FLEX

HOBOE MOKONEHWE N30NALUMOHHBIX MATEPWANOB

3BYKOM3OJTALMOHHAA MNJINTA

OnucaHwue

KOMOVHNPOBAHHbLIN MaTepuan, COCTOSLMIA U3 BbICOKO-
NAOTHOrO BA3KOYMNPYroro, anactnyHoro matepuana GK un
BCneHeHHoro cfioa PU pas3nnyHbix TonwmH. PaboTaet Ha
nornoLyeHne 1 paccerBaHue 3ByKoBow aHeprum cnoem PU
1 3ByKomnsonaumen cnoem GK

Coepbl npuMeHeHus:

K-FLEX K-FONIK PU GK

3BykKkoumsonaumna/3syKkonornouweHue

AKyCTVIl-IeCKI/Ie XapPaKTEPUCTUKN MaTepKnalia I—I
pyMeHeHune
“© PU GK K-FONIK PU GK npgeanbHo nogxoamTt ansa 3ByKon3onaumnm GUKCMPOBaHHBIX 1
g”ZUM";A“)"M et banbLu-cTeH, NOTONKOB 1 GasiblU-NOTONKOB, rapaxken 1 akyCTUUECKX KabuH,
35 eHaXHbIX CUCTEM, N OJ1A BCeX BUAOB NpuMeHeHNA 3ByKOn3onAaunn.
PU GK
I (ST 3 mm + Macca + PU
12 Mmm)
. 2 AccopTumeHT
H N4 PU GK
& Ny (PU 40 mm B + Macca +
= PU 10 mm)
3 K-FONIK PU GK K-FONIK PU GK
2 af
& ST 3 mMm
PU 6 Mm
S 20 ,‘/ GK2 mm, macca 4 Kr/w? GK 2 Mm, macca 4 Kr/m?
& / PU12 M PU 12 Mm
8 LN
3 N4 | N
5 15 I
; C nonHeIM accopmumeHmom
U
(=
=z 10 K-FONIK PU GK Bol Mmoxeme o3Hakomumecsa
PU 6 mm 8 lpatic-nucme
3 GK 2 mm, macca 4 Kr/m?
PU 10 mm
CENEER-886588858208¢8
Yacrora, Ny
PU GK PU GK PU GK
(ST 3 Mm + Macca + PU | (PU 6 mm + Macca + PU |(PU 40 mm + Macca + PU
12 Mmm) 12 Mmm) 10 Mmm)
Yacr, I R, nb R, nb R, nb
o T o i TexHnuecKme xapakTepuUCTUKn
125 17,2 16,7 16,8 Bup matepnana Komb6uHaLwia nonvypeTaHa 1 Maccbl BbiCOKow noTHocTv GK
160 16,9 15,5 15,7 Koa¢p ¢ T P ™ HeT cBep.
200 16,6 17,5 16,8 Temnepartypa -40°C+70°C
250 17,6 18,1 18,1 Fa6aputbi 1000 x 2000 Mm
315 16,9 16,9 16,2 MoBepxHoCTb TMapkas
400 183 17,7 17,9 basoBblii uBeT YepHbin
500 20,7 20,5 21,0
630 21,3 22,3 22,8
800 23,0 224 23,7
1000 264 25,6 26,7
1250 29,7 27,9 282
1600 30,6 29,2 28,0
2000 311 29,6 274
2500 30,0 28,2 293
3150 309 294 30,3
4000 34,7 321 31,0
5000 39,1 34,7 344

PU GK (ST 3 mm + Macca + PU 12 mm) - RW = 26,5 nb
PU GK (PU 6 mm + Macca + PU 12 mm) - RW = 25,5 gb
PU GK (PU 40 mm B + Macca + PU 10 mm) - RW = 26,0 ab



3BYKOM3OJTALMOHHAA MNJINTA

OnwucaHwune

K-FONIK PE GK npepctaBnaetr coboii NosHblA CheKkTp ¢
0COObIMY XapaKTepUCTMKaMK, YTO MO3BONIAET HANTU Nog-
XoAAWMIA MaTepran Ana Nobblix akyCTUUYECKUX YCIIOBUIA.

K-FLEX K-FONIK PE GK

3Bykomsonaumsa

AKyCTI/Il-IECKVIe XapPaKTeEPUCTUKN MaTepuana

50,00

45,00

40,00

35,00

30,00

25,00

20,00

15,00

WHpekc ocnabnenws 3syKa R (ab)

10,00

160
200
25
315
400
500
630
800
000
1250
1600
2000
2500
3150

YacroTa, Ny

PE GK (PE 3mm+Macca 4kr/m?+12 mm PU)
YacroTa, Ny

100
125
160
200
250

Rw (C;Ctr) =25 (-1; -4) pb

R, nb

4000

5000

[MpmeHeHne

K-FONIK PE GK - 3ByKomn3onaumsa Kak Ana GuKCMpoBaHHbIX, Tak U CbeMHbIX
CTeH, MOTOJIKOB, MOJIOB, APEHAXHbIX CUCTEM U T.A.

AccopTumeHT
" K-FONIK PE GK )
PE 3 Mmm

E Macca 4 Kr/m? C nosHeIM accopmumMmeHmom

K PE 3 Mm }
Bbl MOXeme 03HAKOMUMbCA

 K-FONIK PE GK ) @ Mpadic-nucme

e
K PU 12 Mm }

TexHunyeckne XaPaKTEPUCTUKN

Bup marepnana Kom6uHauus nonvypetaHa 1 Macchl BbICOKO ninoTHocTy GK
Temnepatypa -40°C+70°C

Fa6aputbi 1000 x 2000 B pynoHax

MoBepxHOCTb Mmapkas




K-FLEX

HOBOE MOKONEHWE N30NALUMNOHHBIX MATEPWANOB

-

3BYKOU3ONALMOHHbIA MATEPUAN
C OTKPbITbIMUA NOPAMW.OTJINYHO
noaxoauT and 3BYKOU3onaunn
NMPOMbBILLJIEHHBIX TPYB

OnucaHwue

K-FONIK OPEN CELLS saBnAaetca Tenno- 1 38yKOU30MALNOH-
HbIM MaTepuanom, ngeanbHoO NOAXOAUT AfA 3BYKOMOrNo-
weHnA. MaTepuman coyetaeT B cebe OTNYHbIE aKyCTUYe-
CKMe 1 M30NALMNOHHbIE XapaKTepucTuku. MocTaBnaeTca B
pa3Hoo6pa3HbIx GopMaTax, Pas3INYHON TONLMUHDI, B 3aBU-
CUMOCTV OT TpebOoBaHWIN KNNeHTa.

K-FLEX K-FONIK OPEN CELLS

3BykKoumsonauuma/3BsykKkonornoweHune

AKyCTUYecKme XxapakTepucTMkm matepmana M pYMeHeHue
K-FONIK nprmeHseTca ana 3ByKOnornoLeHns; Ana NpOMbILLIEHHbBIX
Tpyo.
1,20
Sk s — AccopTUMeHT
IS e C nonHbIM dccopmumeHmom
0:20 f // / K-FONIK 160 - 240
f Bbl MoXeme o3HakoMumeca

060 ||
/ // / IS o 0qo50mm & Mpaiic-nucme

./
4

TexHnyeckune XapPaKTeEPUCTUKN

KoadduumeHT 3ByKonornoLeHus, (a)

0,00 Bup matepuana [MbKan neHopesnHa C OTKPLITLIMK NOpamm
3 3
0 2000 4000 65000 I1no1'uloc1'b 240 kr/m* 1 160 Kr/m
Koapdpuumenr poBOAHOCTN 0,0431 W/(m-k)
Knaccud no po6 Hoctn  FMVSS 302
Wereere, Fa6aputbl 1000 x 1000; 1000 x 2000;

TonwwuHa o1 10 go 350 mm
BasoBbiii uBeT YepHbinn
Mogpaynb xectkoctu (Mna) 33.5+£5.0(160) - 57.7 + 8.0 (240)
Bedop npw pasg (%) 92 + 20 (160) - 140 + 47 (240)
Kos(uument say

K-FONIK 160, 10 mm aW= 0,25 K-FONIK 160 15 mm aW= 0,30

K-FONIK 160 25 mm aW=0,45

K-FONIK 240 10 mm aW=0,25
K-FONIK 160, 15 mm aW= 0,30 K-FONIK 240 15 mm aW=0,4

K-FONIK 240 25 mm aW=0,55

K-FONIK 240, 10 mm aW= 0,25

K-FONIK 160, 25 mm aW= 0,45

K-FONIK 240, 25 mm aW= 0,55



NMEHOMOJINYPETAHOBbIN JINCT C PE-
JIbEOHOW MOBEPXHOCTbIO, OMTU-
MAJbHbI 419 3BYKOMOMIOLWEHMWA

OnwucaHwune

Martepwuan K-FONIK B cneumanbHo paspaboTaH gna cutya-
uuia, roe Hamboree Ba)KHOE 3HaUYeHMe MeeT 3BYKOMOrJIo-
weHune. Matepwman caenaH 13 ruéKoro neHomnonnypeTaHa ¢
OTKPbITbIMM MOPaMm C MAOTHOCTbIO 25/30 Kr/m3.
JocTyneH Takxe B ncnonHeHnn K-FONIK ST B, - ¢ neHope-
3VIHOW, UMEIOLLIEN XapaKTEPUCTUKN peaKkLn Ha OroHb 1.

Cdepbl nprMeHeHs::

K-FLEX K-FONIK B

3BykKonornouweHmue

AKyCTMYECKMe XapaKTePUCTKA MaTepuana M p VMEeHeHune
L= RGBT K-FONIK B wrpoko ncnonb3yetca B CMOPTUBHbBIX 3aax, KOHdepeHL-3anax,
I TonwwHa: 50 Mm TMpax, CTyANAX 3ByKO3anuncu, paano- 1 TeIeBU3NOHHbIX CTYANAX,
ONA NepeaBMKHbIX aKyCTUYECKNX SKPaHOB, MALLUHHBIX OTAENEHUI U T. I.
23 K-FONIK B 20
TonwwmHa: 20 MM A

. CCOPTUMEHT
< e e
2 om AN K-FONIK B 20 O\ [ K-FONIK B 40 )
=r
i L R
o 1 MM
8 o \ bU 16 JAN )
5 e e
s B K-FONIK B 30 ) K-FONIK B 50 \
g o isisseE T R
o MM
¢ A AN )

0,20 *4){&

TexHunyeckne XaPaKTeEPUCTUKN

O N NSECRSECECICECECEC RS Bup matepnana MeHononunypetaH/neHopesnHa
SHERRRSRBSBNS8ERLER MnotHocTb 25 - 30 Kr/m?
Yacrora, Ny " Knacc 0, (BS 476 YacTb 6/7) TonbKo nucnonHexme ST B ¢
Knacc no HOCTH .
I AR A T ' i nesopesmof; UL 94- HF1
Yacrora, My a a Temnepatypa -40°C +70°C
100 0,12 0,31 Fa6aputb! 1000 x 2000
125 0,23 0,16 MoBepxHoOCTb Pudneran
160 0,04 0,19 TonwuHa OT20 go 50 mm
200 0,09 0,13 Basosbliii useT YepHbli, cepblit
250 0,16 0,24
315 0,10 0,24
400 0,18 0,37
500 0,25 0,67 C nonHeIM accopmumeHmom
630 0,41 0,97
800 0,43 0,79 Bbl MoXXeme o3HaKomMumscs
1000 0,65 0,81 .
1250 0,67 0,80 8 [patic-nucme
1600 0,80 0,77
2000 0,75 0,74
2500 0,76 0,89
3150 0,86 0,81
4000 0,81 0,80
5000 0,74 0,78

aW 0,28 0,62



K-FLEX

HOBOE MOKONEHWE N30NALUMOHHBIX MATEPWANOB

MNEHOIMOJINYPETAHOBAA NMAHEJ1b
C BbINMYKNOW MMPAMUOAJIbHOWN
CTPYKTYPOU

OnucaHwue

[aHHbIA 3ByKOMOrnoLWaloWm Matepuas, BbINMONHEHHbIN
C BbINYKAOW MMPaMUAANIbHON MOBEPXHOCTbIO, ABAAET-
CA nAeanbHbIM pelleHreM AN WyMoU3onaLmMm KOMHaT u
np. Haunyywuin pesynstat MoOXHO Habnoaatb nNpu cpea-
HUX 1 BbICOKMX YacToTax (500 — 2000 ly). MaTtepuan n3ro-
TOBJIEH 13 F'MGKOro NeHononmypeTaHa C OTKPbITbIMY Nopa-
MW C MNOTHOCTbIO 25/30 Kr/M3. MpoayKT MOXKeT TakKe npu-
MEHATbCA B COYETAHUU CO 3BYKOU3ONALMOHHBIM MaTepua-
nom. OH BOCTYNeH, K TOMY e, B UCMOSTHEHWMW C KNEeNKUm
C/T0EM Ha OAHOW CTOPOHe.

Cdepbl npUMeHeHs:

K-FLEX K-FONIK P

MupamupganbHbii 3BYKONOTrAOWAKWMA maTtepuan

AKyCTNYeCKre XapakTepUCTUKN MaTepuana
4 paKTep P MpumeHeHne
tHe NP K-FONIK P wipoko ncnonb3yerca B CMOPTUBHbIX 3aN1aX, KOHpepeHL-3anax,
TonuwmHa: 50 Mm TUpax, CTYANAX 3BYKO3anucu, pagno- v TeNeBrU3NOHHbIX CTYAUAX,
L2 i ana Ganbli-CTeH, MaLWVHHbIX OTCEKOB 1 NpP. YMeHbLWaeT 3X0, 3dpeKT
K-FONIK P 100
o I I o OTpakeHNA 3BYKa.
- A AccopTMmeHT
= 070
z il (" N\
g K-FONIK P 50 K-FONIK P 100
g 0,60
5
5 050 PU 30 Mm PU 70 Mm
E . K PU 20 Mmm ) PU 30 Mm
'a_:i 0,40 4
5 K-FONIKP 70 \ C noniHBLIM accopmumeHmom
=
<
'g' 0,30 Bbl MoXXeme 03HaKoMumbca
x PU 50 Mm .
020 H / Na PU 20 Mm ) 8 lpatic-nucme
0,10
TexHnyeckune xapakTepucTuKkm
0,00 wn wn o (=3 [=3
888 § 5 &= § § @ 2 ,§_ E % 8 % § g § Bua maTtepmnana neHomnonnypeTaH
MnotHoCTb 25 - 30 Kr/m?
Yacrora, Ny N o
Knacc P no P HOCTU camo3saTtyxawwun
I Y T YT Temneparypa -40°C+70°C
Yacrora, My a a TFa6aputbl 1000 x 1000 mm
100 0,35 0,46 MoBepxHoCTb MupamupanbHas cTpyKTypa
125 0,13 0,15 TonwwmHa 50-70-100 Mm
160 0,25 0,21 Ba30Bbiii useT TeMHo-cepblii
200 0,10 043
250 024 039
315 0,17 0,60
400 0,28 0,52
500 043 078
630 0,53 0,87
800 044 0,78
1000 0,62 0,79
1250 0,68 0,86
1600 0,57 0,87
2000 0,66 0,73
2500 0,75 0,74
3150 0,68 0,75
4000 0,68 0,73
5000 0,79 0,65

14 aw 034 0,82



PENbE®HAA 3BYKOU3ONMALIMOHHAA
MJINTA B COYETAHUW C 2JTACTOMEP-
HbIM MATEPUAJIOM BbICOKOI MJ10T-
HOCTH

OnwucaHwune

K-FONIK ST B GK - 370 BA3KOYnpyru 3BYKON3O0NALMOH-
HbIi MaTepuas, W3roTOBNEHHbIN M3 YaCTUYHO CeTyaTbixX
MoJIMePOB, C OrHeYMOPHbIMM MUHEPASIbHBIMW HaMOJHY-
TeNAMY, B COYETaHUN C TMOKMM NIUCTOM M3 NEHOPe3VHbI C
penbedHON NOBEPXHOCTbIO, UTO 0becneyrBaeT OTSINYHbIE
3BYKOU3ONALMOHHbIE 1 3ByKOMOIoLWwatoLe KayecTBa Ma-
Tepuviana.

Cdepbl npUMeHeHs:

K-FLEX K-FONIK ST B GK

3ByKkoumsonauma/3BsykKkonornoweHume

AKyCTMYECKMe XapaKTePUCTK/ MaTepuana I—I p VMEeHeHne
<D K-FONIK ST B GK - coueTaeT 3ByKOM30/ALMOHHbIE 1 3ByKOMOrioLatoLe
KayecTBa BO BCEX CUTYyaLMsX, FAe HeoOXo4MMO NPUHUMATb BO BHUMaHWe
KaK LYMOW30MISILUIO, TaK U LUYMOTOIOTUTENbHYI0 CNOCOBGHOCTL MaTeprana

35,00

OOHOBPEMEHHO.
e i AccopTMeHT
= CnosHbim accopmumeHmom
2500 K-FONIK ST B GK

Bol Moxeme 03Hakomumecs

30 mm FEF* .
i 2 MM 3N1aCTOMEPHbIN MaTepuan e [patic-nucme

BbICOKOW NNOTHOCTY 4 kr/m?

15,00 *FEF = rubkas neHopesunHa

WNHpekc ocnabnenus 3syKa R (8b)

TexHUYeCKne xapaKTepuCTUKn

M6Kan neHopesnHa ¢ 311acTOMEPHbIM MaTepranom
BbICOKOW NNOTHOCTA

10,00

Bup matepmnana

500 Koadpd T I ™ 0,036 W/(m-k)
Knaccnd no p HOCTN camosaTyxatowuin
Temnepatypa -40°C+70°C
0,00 SusscsvssssscsssssSss Fa6aputbl 1500 x 1000 nnm 2000 x 1000
FreNAmMSAOsSoNBEg R 9] MosepxHocTb Penbedran
YacroTa, Ny Bbasosblii uBeT YepHbI
YacroTa, Ny R, ab
100 16,2
125 17,3
160 16,7
200 17,6
250 174
315 17,6
400 20,7
500 229
630 24,2
800 25,8
1000 26,5
1250 27,8
1600 293
2000 289
2500 30,2
3150 333
4000 35,0
5000 359

Rw (C;Ctr) =26 (-1; -3) pb



K-FLEX

HOBOE MOKONEHWE N30NALUMNOHHBIX MATEPWANOB

N\

MNEHOIMOJIMYPETAH C OTKPbITbIMW
NOPAMW HA OCHOBE MNMOJINSCTEPA
A1 3BYKOMOMNTOWEHNA

OnucaHwue

K-FONIK PU - 3T0 neHononuypeTaH C OTKPbITbIMX Mopa-
MW Ha OCHOBE MonMaCcTepa AnA 3BykonornoweHus. Mpo-
OYKT MOXET [OCTaBNATbCA NMNCTaMK, B PYJIOHaX, TakxKe [o-
CTyneH Kak camoknetowninca matepuan. Mimeetca ¢ nnact-
MaCCOBOW NN CBUHLIOBOW Maccoli. MoXeT nmeTb 06Knaj-
Ky 13 HeTKaHoro nonotHa (TNT), antomuHumsa, MNBX, ctekno-
BOJIOKHa U Ap.

Cdepbl npUMeHeHs:

K-FLEX K-FONIK PU

3ByKonornouweHwue

AKyCTVIl-IECKI/Ie XapPaKTeEPUCTUKN MaTepKnalia n p MMEeHeHune
=2 R EENREY CncTemMbl KOHAULVOHVMPOBAHNA 1 BEHTUNALNN,
TonwwmHa: 20 Mm 6bITOBas 2JIEKTPOHHAaA TEXHUKa.
1,00 K-FONIK PU 30
TonwwHa: 30 Mm
Sl ~—
_ AccopTmMmeHT
S} K-FONIK PU 50
Z TonwwmHa: 50 Mm
I 080 L
2 vl N TonwuHa om 6 90 50 Mm
g
o
c
g
S 0,60
@
e
3
s
=
3 040
P-3
m
o
X
020 =
/// L
0,00
§ E E § § % § g g % E % g g é % TonwuHa OT 6 MM o 50 MM (+0, -2)
N — Fabaputbl PynoHbi, h: 1000 Mm
b O6bemHas nnotHocTb (UNI 6349) 25/ 30 (£ 5%) kr/m?
_ PU 20 PU 30 Liser Cepbli1 aHTPaLUTOBbIN
YacTorTa, Ny a a a [Lledopmauusa npu paspbise 140 %
200 0,104 0,138 0,290 KonnuecTso knetok (Menkue nopbl) 20 cm?
250 0,111 0,151 0,338 Mpepen npouHocTy Ha paspbis (ISOR 1798)  Ons 25 kr M2, 120 kMa — ans 30 kr M2, 130 kMa
315 0,118 0171 0,425 Temnepatypa 0T-30°C A0 100 °C
400 0,123 0,189 0522 CamosatyxaHue (UL 94) HF1
500 0,133 0216 0,631 Koa¢pdrumeHT TennonposoaHocTH, A 0,040 W /m°K
630 0,153 0,260 0,769
800 0,188 0,333 0,925
1000 0,232 0,438 0,969
1250 0,303 0,570 0,906
1600 0,426 0,709 0,786
2000 0,557 0,793 0,788
2500 0,666 0,824 0,921
3150 0,759 0,790 0,939
4000 0,786 0,701 0,896
5000 0,717 0,732 0,933
6300 0,664 0,891 0,923



TEPMOCKPEMJIEHHbIE MOJINSOUPHbIE
TEKCTW1bHbIE BOJIOKHA AJ1A 3BYKO-
NOrMOLWEHNA

OnucaHwue

K-FONIK FIBER-P - wwymonornotutenb, U3roTOBAEHHbIN 3
nonmaprpHbIX BONOKOH. VIMeeT oyeHb xopoluve nokasa-
TeNN No MexaHWYeCKoln NMPOYHOCTU Y OTHECTOMKOCTH, He-
TOKCWYHBIN, C HU3KMM AblIMOBblieneHnem. MpoayKT nme-
eTCcA C MJacTMaccoBOW WMAN CBUHLIOBOW Maccor. MoxeT
nMeTb 06KNaaKy U3 HeTkaHoro nonoTHa (TNT), antomuHus,
MBX, cTeKNnoBONOKHa U Ap.

Cdepbl npyMeHeHus:

K-FLEX K-FONIK FIBER-P

3BykKonornouweHwue

AKyCTMYECKME XapaKTePUCTK/A MaTepuana M prMeHeHMe
L= REEREEERD ABTOOYCbI, NOE3Aa, NaHeNn, CUCTEMbI BEHTUNALNM,
TonuumHa: 20 Mm MaLUUHHbIE OTAENEHMA U T.4.

L I K-FONIK FIBER-P 30
LT y TonwwmHa: 30 Mmm ACCO pTVI Me HT

K-FONIK FIBER-P 50
TonwwmHa: 50 mm

1,00

TonwuHa om 10 00 50 mm

0,60

KoadduumeHT 3ByKonornoLeHus (a)

0,40
0,20
AT TexHnuyeckmne XaPaKTeEPUCTUKN
0,00 CocrtaB 100% ronms e BOJIOKHa
RER § 888 g g % g % § g é % LiBet Benb?ﬁnqzwpﬂt;p%l o
YacrorTa, Ny CraHpapTHble rabaputbl 1200 x 2000 Mm
_ FIBER-P 20 FIBER-P 30 FIBER-P 50 CraHgapTHas TonwmHa Ot 10 Mm 10 50 MM
TemnepaTypa BocnnameHeHuA 380 °C
Yacrora, Y a a a . . .
200 0,050 0,090 0178 KucnopopHbiii nigekc (1IS04589) > 21 (NpefenbHbIN KNCIOPOAHDIN MHAEKC)
) , , 3
250 0,062 0107 0215 CraHaapTHaA NNOTHOCTb 40 + 10% kr/m
315 0,083 0,138 0,281 OrHeynopHoctb UNI 8457; UNI9174; UNI 9176  Espoknacc B, 52, d0 EN13501
400 0,106 0,179 0,362 TOKCMYHOCTb 1 AbIMOBbIA€NEHNE F1
500 0,137 0,249 0,478 AFNOR NF F 16101
630 0,179 0,336 0612 Temnepatypa aKkcnnyataynu ot -50 °C go + 90 °C (HenpepbIBHO,
800 0,235 0,435 0,742 CLLED BLICH] i (Henpep )
1000 0,300 0,556 0,857
1250 0,378 0,699 0,946
1600 0,499 0,849 0,983
2000 0,619 0,950 0,969
2500 0,717 0,987 0,934
3150 0,821 0,974 0,908
4000 0,910 0,917 0,957
5000 0,905 0,901 0,994
6300 0,816 0,940 0,951



K-FLEX

HOBOE MOKONEHWE N30NALUMOHHBIX MATEPWANOB

FMBKAA MHOTOCJ/IONHAA
3ByKousonauua anA
KAHAJIM3ALMNN N BOOOCTOKA

OnucaHwue

K-FONIK ST GK 072 - 3T0 nerko moHT/pyemas fBYCNONHaA
BbICOKOIPDEKTVBHAA N30NALMA TONLWMHON 12 MM.

Cdepbl npUMeHeHs:

K-FLEX K-FONIK ST GK 072

3Bykonmsonaumsa

AKyCTUYECKIME XapaKTEPVCTVIKV MaTepuana M pnmMmeHeHne
3ByKOI/I3OJ'IﬂL|VIﬂ ANA BOAOCTOKA U KaHanusauunun.
40,00
35,00
AccopTmeHT TexHnyeckme xapakTepuCcTUKM
rnbKan neHopesnHa,
30,00 | K-FONIK ST GK 072 Bup marepuana BbICOKO3M1ACTYHAA Macca
2 MM GK YaenbHbIn BeC 4,4 kr/ m?
| n 10 mm FEF Temnepatypa -40°C+70°C
2 Tucrbt 1000x1500, 1000x2000
;H;l;e;oa:b:b]l)(() rh:;:umx AN Npoknagku Tpybonposoaa TonuumHa 12 M (& 5 %)
D BazoBbil uBeT YepHbIil aHTPaLUTHbIN

N ann CEPTUOUKAT Ne P-BA 247/2006 NHCTUTYTA ®PAYHITO®EPA

1500
ofbl
TecT oTBeuaeT Tpe6osaHnam DIN 4109 (TepmaHus) qep;:‘::"'“
DIN 4109/A1: 2001-01 ana xunbix 3aaHuii u DIN 4109 AnA HEXUNbIX 3AaHNIA

10,00

Mokazatenb 3BykonornoweHnsa R (4b)
235

McnbiTaHus, Kak 1306 paxeHo Ha prCyHKe CnpaBa, OCyL|eCcTBAAIOTCA BeromHas iy = Vos26m
nyTem NMUTaLMN PeasbHO YCTaHOBKM B MHOTOSTaXHOM 3[1aHun C oA —H =s2om

2
o6bemamu KOMHaT, paBHbiMK 70,4 M* 1 52,6 M? (Ha KaxKioM 3Taxe). Creria 220 Kr/w;

3050

5,00 =
YpoBeHb faBneHua 3syKa Lin [aB(A)]

8|
Qacap. MepB.bin 3Tax ‘L

Pacxop (n/c) 0,5 10 2,0 ‘ |
M gsregssssssss888s 2am CrpErEmR V=70 Yol V=saEw
c--NdhSshodSsASS] L ¢R h
Be3 K-FONIK GK 072 48 52 55 - L -TEHa yCTaHOBKH|
Yacrora, Ny ;

ST GK 072
3oHa:

MopaBan 1 co CTOPOHbI

C K-FONIK GK 072 35 39 42 _ 1 41}

3agHero pacaga Moggan 1 co cTopoHbl hacaga
Qac:(())‘roa, I F:édg Bes K-FONIK GK 072 14 18 24 | e o
125 17'3 CK-FONIK GK 072 4 9 14 ﬂmsﬁ#ﬁn > L '-_'_['H"‘ ———
160 16,7 / . '\m/ g‘:;zgzww"h"?‘
200 17,6 07807 2 X 45
gf‘s’ 1;‘6‘ CPABHEHWE NPOAYKLUUN
. 30
400 20,7 Pacxop (n/c) o5 1 2 4
Zgg ;i’g MBX Tpy6bl 6€3 nsonauum 14 18 24 27 pb
800 25l8 LymouszonmposanHble MM/MBX cuctembl 7,7 129 17,2 21,7 pb
1000 %65 MBX/MM Tpy6bi ¢ K-FONIK ST GK072 4 9 14 19 gb
1250 27,8 C nonHbIM accopmumeHmom
1600 29,3
2000 289 Bbl MOXKeme 03HaKoMumbca
2500 30,2 .
3150 333 8 [patic-nucme
4000 35,0 B NBX Tpy6bi 6e3 nsonauun
5000 359
18 BN NBX/NN Tpy6bi c K-FONIK ST GK 072
Rw (C; Ctr) = 26 (0;-3) gb

B WymounzonupoBauHbie MMN/MBX cucrembl




MopgepHM3aLMoOHHOe BO3AeNCTBINE Ha BEPTUKalbHbIe CTPYKTYPbI

3BYKOUN301ALUUA NMEPETOPOOOK

3ByKoM30nAUMA 0bNEryeHHbIX CTeH (MeperopofioK) 13 rmncokapToHa Ha OCHOBE paMbl 13 MeTann-
yeckoro nNpoduna MoxeT 6bITb JOCTUrHYTa NYyTEM YK KM FMNCOKApPTOHa B COYETaHUU C 3acToMe-
pom Bblcokow nnoTHocTn K-FLEX K-FONIK GK. MNMonoctb meTannnmueckom KOHCTPYKLMIN AOKHa ObiTb
nycta gna Toro, 4ytobbl co3gatb BO3AYLWHY Kamepy. Ecnv, ofHako, ecTb enaHve ob6beanHUTb
3BYKO- 1 TEMIOM30NALNOHHbIE CBONCTBA, Liesiecoobpa3sHo BCTaBUTb B NonocTb nncT K-FLEX ST.

CoBeT No NPUMEHEHUIO

MocTponte mMeTannMyeckyto pamy TonwmHon 75/100 MM, KOTOPYIO MOXKHO
OTAENUTb OT KUPMWUYHOW KNafKu, NnosioB 1 nokpbituid nuctamm K-FONIK GK
TOMWMHON 2 MM, wupuHon 75/100 mm. MNMomectnTe nepudepuiiHyto nonocy
K-FLEX ST nmoa meTannuyeckyio pamy. HacTenute rMncokapTOHHble JINCTbI,
(npepBapuTtenbHo obbeanHeHHble ¢ K-FONIK GK, 2 Mm), Hanpsamyto B KOHTaKTe
C MeTa//INYecKkon pamon ¢ obenx CTOPOH. 3aTeM HacTenuTe BTOPON CHON
rMNCOKapTOHa, PacrnonioXMB CTbIKM B LIAXMAaTHOM nopsafke. 3akpowTte Bce
CTbIKN CUJIMKOHOBOW 3aMa3Kow.

Kak ynyywuntb pe3ynbTathl

[lnAa Toro, 4Tobbl yNyuLWNTb aKyCTUYECKOe COMPOTUBEHME Ha HU3KMX YacToTax,
yBenuybTe 06LLYI0 MacCy CTEHHOWN KOHCTPYKUUWM NyTem MyTeM yBenuyeHus
konnyectBa nmuctoB K-FONIK GK. [na panbHenwero ynyyweHUA MOXKHO
NoCTPOUTb ABYXMOMOCTHYIO KOHCTPYKLMIO M3 TMMCOKAPTOHHbIX NINCTOB B
KonuyecTse 5 nan 7 Wyk.

ObneryeHHble CTeHbI (MeperopoaKku)

B3BeLueHHbIN K03 duumeHT 3ByKonsonaummRw = 48/16
Mepuroabl koppekunn: C =-116, Ctr = - 616

OnvncaHne KOMMOHEHTOB TonwmHa (Mm)
1 MeTtannnueckuii npodusb 75
2 K-FONIK GK 3
3 [MNCOKapPTOHHbIN ANCT 12,5
4 lepudepuniiHas nonoca 6

Ob6neryeHHble CTeHbI (Neperoponkm)

B3BelueHHbli Ko3dduLMeHT 3ByKomzonAauunRw = 42[16
Mepwuopbl Koppekunu: C=-2[16, Ctr =-7[6

OnvcaHne KOMMOHEHTOB TonwmHa (Mm)
1 MeTtannnueckuii npodusb 75
2 K-FONIKGK 3
3 [MNCOKapTOHHbIN NNCT 12,5
4 TepudepuinHas nosnoca 6




K-FLEX

HOBOE MOKONEHWE N30NALUMOHHBIX MATEPWANOB

MopgepHM3aLMoHHOe BO34eNCTBUE Ha BEPTUKaANbHbIE CTPYKTYPbI

3BYKOM30NAUnA CTEH

BHyTpEHHee npumeHeHne naHenem MOXHO OCyleCTBUTb
ABYMA crnocobamu: npuknenBaHmnem naHenem K cywecTBylo-

Kak ynyJlmTb pe3ynbrarthl

Wen KMPANYHOWM KNagKke Uanm nx MexaHumyeckoe npukpenne- [0na Toro, UTo6bl yNyylLIUTbL aKYyCTUYECKOE CONPOTMBIIe-
Hue K MeTannumyeckom pame. [aHHbI TuUn BMelLaTenbCTBa HMe Ha HU3KMX YacToTax, yBenmubTe obLlyl0 Maccy
ABNAETCA OCHOBHbIM ANA YNyULWEeHUA KayecTBa UCMOHEHWA CTEHHOWN KOHCTPYKLUMW NyTem NPUMEHeHUA AOMONHU-
yXKe CyWwecTBYWUX CTeH. [1ns 000uX pelleHuin B KOHCTPYK- TenbHoro nucta K-FONIK GK, nmetoweroca B npogaxe
LUK U3 OQMHOYHbIX WK OBOVHbIX TUCTOB ClnegyeT NPUMeEHATb TONWMHOM 2 MM. [1nA AanbHEenWwmnX ynyyeHmnin MOXHO
n3onaumnoHHbIn matepuran K-FONIK ST GK 072, o6beivHEHHbIN NOCTPOUTb [BYXMOSIOCTHYIO KOHCTPYKLUMIO W3 TUMNCO-
C T’MNCOKAPTOHHbBIM JINCTOM TOAWUHOM 12,5 MM. KapTOHHbIX JINCTOB B KONMYeCTBe 5 nnm 7 WTyK.

(DanblvBble CTEHbI Ha MeTaINYeCcKon pame

B3BelueHHblIi KO3 duLMeHT 3ByKomonauum Rw = 48[16
Mepwuopbl Koppekuwnu: C =-2[16, Ctr = - 8[16

OnuncaHne KOMNOHEHTOB TonwuHa (Mm)
1 [llycToTtenbii Kupnmny 80
2 LlemeHTHO-13BECTKOBbIN PacTBOP 15
3 Metal 75
4 K-FONIK ST GK 072 12
5 [MNCOKapPTOHHbBIN ANCT 12,5

HakneeHHble (I)aﬂbLLII/IBbIe CTeHbl

B3BelueHHbI ko3dduLmeHT 3ByKonzonaumm Rw = 45 [16
Mepvogpl koppekuumn: C =-116, Ctr = - 6[16

OnuncaHne KOMMOHEHTOB TonuwwmHa (Mm)
1 TyctoTenbin Knpnuy 80
2 LlemeHTHO-13BECTKOBbIN PacTBOP 15
3 K-FONIK ST GK 072 12
4 TunNcoKapTOHHbIN NNCT 12,5

HakneeHHble (I)aﬂbLLII/IBbIe CTeHbl

B3BelueHHbI koadduLmeHT 3ByKonzonaumm Rw = 49 [16
Mepwuopbl kKoppekuwnu: C =-2[16, Ctr =-7[6

OnuncaHne KOMMOHEHTOB TonuwmHa (Mm)
1 TycToTenbin Knpnuy 80
2 LlemMeHTHO-1M3BECTKOBbIN PacTBOP 15
3 Mertan, lNogaepxumBatoLias pama 75
4 K-FONIK ST GK 072 12
5 T[VNCOKapPTOHHbIN NNCT 12,5
6 [MNCOKAPTOHHbIN NMNCT 12,5
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D¢ PeKTMBHOCTb YCTAHOBKM MOKPbLITUA
K-FONIK ST GK 072 (12 mm) no Y3/ 16

YpoBHU 3BYyKOBOro flaBNieHus, Ab, B OKTaBHbIX
nonocax yacror, I'y
63 125 250 500 1000 2000 4000 8000 I
Kpyrnbii Bosgyxosoa A 200 mm
7 8 7 5 13 19 23
MpamoyronbHbii 200x100MMm
7 7 9 15 14 11 8 6 [16
MpamoyronbHbi 500x250 mm
5 8 6 10 13 12 10 11 [6

28 [6

3BYKOI/13OJ1FIL|I/IFI BEHTMIALNOHHOIO O60py,D,OBaHMF|

e

BO34YLUHbIV LUYM

,uﬂﬂ 3(I)(I)eKTI/IBHOFO CHWXKEHNA WyMa NMPpUMeEHAETCA KOMIMJIeKC mep
cpencTs, |'|O3BOJ'IHIOLLWIIZ pewaTtb 3agayn WwymornyweHns B LULWPOKOM
CcneKkTpe 4acToT.

3ayacTylo OTCYTCTBUE CBOGOAHOrO MPOCTPAHCTBA B MOMELLEHUN,
npefHa3HaYeHHOM [/1A Pa3MELLEHUNS BEHTUNALMOHHOIO obopyao-
BAHWSA, HAPYLLEHMS MPY MOHTaXKe, OLIMOKK Npu nogbope ob6opyno-
BaHUA, HeapDEKTUBHAA 3BYKOU3O/MPYIOLWAs KOHCTPYKLUMS CTEeH
NPYBOAAT K HEOOXOAVMOCTU AOMOSTHUTESNIbHBIX aKyCTUUYECKMX Mepo-
NpUATANA.

B cnyuae, npeobnafiaHns lymMa BO3AYLIHOTO MPOUCXOXKAEHNS,
NCMONb30BaHNE KOXyXa W3 3BYKOU3OMALMOHHOTO MaTtepuana,
MOXET PeLLunTb Npobnemy.

Mpu nogbope akyCTMUECKOro MaTepuana s 3BYKOM3OsALMU
BEHTUISALMOHHOTO 060pyAOBaHNA HEOOXOAVMO PYKOBOACTBOBATb-
Csl AAaHHBIMY MO TPeOyEMOMY CHIVIXKEHVIO YPOBHS LIYMa B CPeaHereo-
MeTpMYeCcKMX YacToTax OKTaBHbIX nonoc 63, 125, 250, 500, 1000,
2000, 4000, 8000 .

Ecnn n3eecteH YPOB€Hb 3ByKOBOIO AaB/eHNA BO34YLWHOro wymano
OKTaBHbIM MOJIOCaM, a TaK Xe cevyeHne Bo34yxXxoBoaa, MOXHO noao-
6paTb MaTepuan onAa 3BykomsonAauunn, CcornacHo ero 3¢C|)eKTI/IBHO-
cTn.

Ha ocHoOBaHMM nNONy4YeHHbIX SKCNEepPUMEeHTaNbHbIX
AaHHbix, matepunan K-FONIK ST GK-072 pekomeHpo-
BaH HAU CrpoutenbHon ®usukn PAAHC, ana cHuxe-
HUA YPOBHA LWIyMa, W3Jly4aemMoro BO3A4yXxoBogamu
CCTeM BEeHTUNALMW, KOHOULVOHNPOBAaHUA BO3AyXa,
XON0oA0CHA6XXeHNA 1 BO3AYLUHOrOo OTOMNJIeHUA.
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3BYyKOV30M1ALMA BEHTUNALNOHHOIO 060pyfoBaHMA

ASPOANHAMUYECKUN LLYM

B cnyuyae n36bITOYHOrO a3POAVMHAMMYECKOTO WyMa (BHYTPW
BO3AyXOBOAA), Jyyllem peLleHnemM ABMAETCA YCTaHOBKA
abCoOpPOLMOHHOTO MyLINTENS, COCTOALLEro U3 MeTalsIMyeCcKom
KOHCTPYKLUY BHYTPY KOTOPOI PacnosioXeH 3ByKOMOr/IoLato-
WM maTepuarn.

B Tex cnyyasx, Korga cmctema yxe CMOHTUPOBAaHa, yCTaHOBUTb
foronHuTenbHoe 0b6opyfoBaHNe HEBO3MOXHO, OKNemBaHue
3BYKOMOMOLALWMM MaTePMUANIOM BHYTPEHHEN NOBEPXHOCTH
NPAMbIX YYaCTKOB BO3[yXOBOJOB MOXeET [aTb AOMONHUTENb-
HbI 3ByKOMNornowaiowmn agdekT, consmeprmbin ¢ V2 apdek-
TOM MyLWNTENA.

B I'IOAO6HbIX MMUTAUMAX NPONCXOAUT HEKOTOPOE 3ayKeHune
cevyeHunA, a TaK e CHUXeHne CKOPOCT/ NOTOKa BO3A4YyXa, 3a
CHeT yBENNYEHNA CONPOTUBNEHNA MOBEPXHOCTN.

Kak n3BecTHO, dacoHHble 3f1eMeHTbl BO3AYyXOBOLOB, TaK e
ABNAOTCA JOMONHUTENbHBIMA UCTOYHUKaMK Wwyma. OKnerika
BHYTPEHHE MOBEPXHOCTV YINIOB MOBOPOTA, MOXET AaTb
xopownii 3$pdeKT, ecn 3TOT SNEMEHT ABMAETCA KOHEYHbIM
3BEHOM CUCTEMBI.

d¢ddeKTBHOCTb NOJ06HOro cnocoba Ha yactoTax go 250 [16,
He BenunKa, HoO B OTANYMY OT FAyLUMTENen, He UMeeT NnKa Ha
yacTtote 1000 lu, a BO3pacTaeT C NOBbIWEHNEM YacTOTbl 4O
2000 Iu. Tak »ke 3ByKonormowawwnn matepuan s¢ppeKkTBeH
npu BHyTPeHHen 00N1LIOBKe KOXYXOB LIYMHOrO obopynoBa-
HUA.

B KauecTBe BHyTpeHHel 06IMLOBKY NPYMEHSAIOT 3BYKOMOTJIO0-
watowme matepuansl K-FONIK FIBER, K-FONIK PU B, K-FONIK
ST B, K-FONIK 160 - 240 Tak Kak BO34YLUHbIN MOTOK He pa3py-
LIaeT MaTepuas U He YHOCUT ero 4acTuLibl MO MOTOKY.

I'Io,u,6op TEXHNYECKOro peleHna — OoCTaeTcA 3a cneunann-
cToMm.
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