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tubagTrass: npupogHbI MaTepuarn
N3 HACTOALLEN BYNIKaHNYECKOU nopoabl

OpuvrnHaneHbii Tpacc tubag mpovcxoouT u3 ByNKaHOB

Onidpena. 3To genaeT ero abContoTHO 3KOMOrMYECKN YIC-

TbIM CTPOVTENbHBIM MaTepVarioM, KOTOpPbIN B TO XK€ BpeMs

NOJIHOCTbIKO YO0BNEeTBOPAET CTPOUTESIbHO-TEXHUYECKUM

TpeboBaHuAM. tubag NPoOM3BOAUT PEMHCKMIN TPACC UCKITHO-

YATESIBHO B BYJIKAHUMYECKOW 30He BocTtouHoro 3dndbena,

KOTOpaA CoCTONT NpMepHO 13 100 By/IKaHOB, AENCTBOBAB-

wmx 6onee 13000 neT Ha3aa. MIamenbyeHHbIN U3BECTKOBbIN

Tych conep>xmT 60MbLLOE KOTMYECTBO CBOBOAHOM KPEMHME-

BOW KUCNOTBI, pPa3nnyHble MMHepasibl, a Tak>Xe XMU4eCKn

1 on3nHeCKn CBA3AHHYIO BOAy: YicTanA npupoaal

OTOT cneunduryecknin coctas AenaeT Tpacc nae-

anbHOMW [06aBKOW K M3BECTW M UEMEHTYy — AnA

M3roToBJIeHNA BAXYLWNX C NPeBOCXOAHbIMU CTPO-

UTenbHbIMKU cBOoMCTBamu. [pu aToM Tpacc He Mpo-

cTo fo6aBka, OH BO MHOFO pas ynyylwaeT usnye-

CKue cBONCTBa CTpOUTENbHbIX MaTepuanos. Coaep-

Xalue TpacCc M3BECTKOBble pacTBOPbl TBepAelT

He TONbKO npu nornoweHun gunokcupga yrrnepona

M3 Bo3ayxa, HO U Npn KOHTaKTe C BOAOWN — UMEHHO

Nno3TOMY elle pumMmnAHe mucnosb3oBann Tpacc anA

NMOCTPOEK OKOJI0O BOAblI 1 B BOAeE.







TBOpeHUA Npupoabl NepBo3aaHHbI







tubagTrass: npmpoaHbIN
c boraTon UCTOPUEN

Cambim nepBbiM MUHEpPasibHbIM BAXKYLLAM 6blyla U3BECTD .

CtapeiwmMm u3BECTKOBbIM LWITYKaTypKam, MCTopude-

CKMA BO3pacT KOTOPbIX MoaTBepXaeH, 6onee 7500

net. OgHaKo N3BECTKOBbIE WTYKATYPKN UMEKT rnas-

HbIA HE4OCTATOK: OHU TBepaerT TONIbKO Ha BO34yXe U

obnagaroT HA3KOM NPOYHOCThI0. 3aTO M3BECTKOBbLIE pac-

TBOPbI, coAep>Kallye Tpacc, TBepAetoT B TOM HiCHe npu

KOHTaKTe C BOAOM W OOCTUraroT BbICOKOW MPOYHOCTH.

[o6aBneHne Tpacca NnpuaaeT CTPOUTENBHOMY pacTBOPY

MOBbILLUEHHYIO CTOMKOCTb U MO3BONAET CTpouTb B BOAe

WA NoJ BOOOW.

MaTepuan

Tpacc B aHTU4HOCTU

VIMEHHO rpeku, (OUHNKWIALBI M PUMIIAHE OTKPbINW U HaYanm
MCronb30BaTh ATOT MaTepuan — Tpacc. B cTpontensHom
crpaBoYHMKeE, AaTUpoBaHHOM | B. A.H.3., yKa3aHo, Kak
CMewwrBaTb Tpacc C KMPMUYHOM MYyKOM M MCMONb30BaTh
€ro B KayecTBe BrXyLuero. ToT dakT, YTO NMOCTPOEHHbIe
TaK1m 06pa3oM rmapoTEXHNYECKINE COOPY>KEHNA HYACTUYHO
COXPaHUNNCb N PYHKLIMOHMPYIOT U CErOAHsA, O4HO3HAYHO
CBUOETENLCTBYET 06 MX KayecTBe.

MaTtepuan nobbiBanu Ha octpoBe CaHTOpWH 1 B 0611acTu
Myuuyonu okono HeanonuTtaHckoro 3anvea. HaseaHHble
B €e YeCTb «MyuuonaHbl» 6rnaroaapa Ux HecpaBHEHHbIM
CBOWCTBaM CTasIM OCHOBHbIM KOMMOHEHTOM OO BEKTOB PUM-
CcKoro ctpoutenscTea: lNaHTeoH, Konusen, SHrenscoypr,
HaAMOIMsIbHbIN NAaMATHUK UMNepaTopa AgpuaHa 1 MHOro-
YMCrEeHHble BUAAyKU U ceroHa ybeamTensHo AEMOHCTPUY-
PYIOT CBOIO YCTOMYMBOCTb MPOTUB BCEX CUN NMPUPOLbI.

Korpa Pumckana Vvnepua paclumpunacs o PeiHckon obna-
CTW, pUMIIAHE CTanM MCKaTb NMOAXOAALMIA MaTepyan Anda npu-
rOTOBEHVA CTPOUTESBLHOMO PaCcTBOPAa U 34ECh— W HALLM €ro B
BYNKaHN4ECKOM 0651aCTV NMo Ha3eaHeM BoCcTouHbIN ndierb.
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Tpacc B cpeaHue BeKa

TbicAYENETHUN OMbIT PUMCKOW TEXHOMOMMU CTPOUTESb-
HbIX MaTepuarnosB MCMoNb30BasICA U B KOHLE CPenHuX
BekoB. [NpumepHo ¢ XVI Beka ronnaHgubl Bce yvaie
cTanu UCnonb30BaTb TPacc Af1IA AONTOBEYHON 3almThbl
CTPOUTENbHBIX COOPY>KEHWIA OT HEraTMBHbIX MOroAHbIX
BO34ENCTBUIA, Hanpumep, BNa>XHOCTU U MPOHWKHOBE-
HWA BoAbl. B 3T0 e BpemA 1 noasuiocb 0603HavyeHne
«Tpacc». Tak ronnaHaubl HasbliBasnv BbICOKOKa4YeCTBEH-
Hble nyuuonaHbl n3 BoctouHoro Auidhena, a caMm TepMUH
npousoLlen OT UTanbAHCKOro cnosa terrazzo («non u3
LemMeHTa»), KOTOPOE B CBOIO 04epeib BOCXOAMUT K NaTuH-
CKOMY KOPHIO terra — «3emnfa».

Tpacc B cOBpeEMEHHOCTHU

3a npolweawne ¢ Tex NOp Beka B CTPOMTENIbCTBE BCe
yaiwle cTanM WUCNOMb30BaTb BAXYLIME C rvapaBnuye-
CKMMUM cBOMCcTBamu. B Tom uncne v tpace, Beab OH Aenaet
pacTBoOpbl 1 6ETOHbI MArye n obner4yaeT ux HaHeceHue.
Kpome Toro, ¢ NoMoLLbto Tpacca pacTBop M 6€TOH MOXHO
YMIOTHUTBE HAMHOTO CUSIbHEE, YTO ABMAETCA NpenmvyLle-
CTBOM MpW YNNOTHEHUM 6eTOHA He C MOMOLLbIO MaLlVvH,
a nocpeacTBoM TPaMbOBKMW. B KOHLE KOHLOB LIEMEHT U
Tpacc cTanu COBMECTHO NepemMasbiBaTb NPAMO Ha 3aBO-
aax, obecrneymBan nx onTManbHOE CMELLNBaHNE.

CerogHA 6e3 Tpacca, TpacCoBOro LleMeHTa 1 TpacCoBoOW
N3BECTU, a TakXe MpPou3BeAeHHbIX Ha MX OCHOBE pac-
TBOpPOB 6narogapa ux NPeBOCXOLHOMY KayeCTBY YXKe
Henb3A NpeacTaBUTb NpPodeccuoHanbHble CTpouTenb-
Hble TexHonoruun. VIMeHHo Tam, rge peys naeT 0 Haaéx-
HOM M KayeCTBEHHOM CTPOUTENIbCTBE, TpacCc He3ame-
HAM W MOJSIHOCTbLIO MPOABMAET BCE CBOW YHUKAIbHblE
CBONCTBA.
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tubagTrass: npupoaHbIN MaTepuan

C NOTPACcaoLLMMM CBO

MoTepa npu npokanueanun Gl 6,00 %
Okenp, KpeMHua SiO, 56,90 %
Okena anommHmA ALO, 18,50 %
Okeunp TuTaHa TiO, 1,10 %
Okeup xenesa Fe,O, 6,30 %
Okena marHnsa Mg 2,20 %
Okeup mapraHua Mn,O, 0,20 %
Okeng dhocgopa PO, 0,20 %
Okeunga Kanbuma Ca 5,20 %
Tpwokeug cepbl SO, 0,20 %
Okenp kanua K,0 5,70 %
Na,O 3,50 %

Okenpa HaTpusa

ncTBamMm

0 LlemeHT

PeiiHckuin Tpacc*

VtanbAHckan nyuuonaHosas
3emnA*

Basapckuii Tpacc*

Tuapokeua Kanbuma

N B~ OO ©

920

BpeMH OTBEPXAEHUA B AHAX

* COOTHOLLEHNE KOMMOHEHTOB CMeCH C r’MAPOKCUAOM Kanbuma 1:1

TMPOUHOCTb Ha CxaTie 3BECTKOBO-NYLLONaHOBOMO pacTBopa 4epes 90 AHew

Tpacc — XuM14eckuil aHanmu3a

MpupopHbIN cocTaB
Tpacc — 3TO CTpoOUTENbHBIN MaTepua C BbICOKOW peak-

LIMIOHHOW CMOCOBHOCTLIO, YTO ABMAETCA CNeACTBUEM €ro
XMMMYECKOro cocTaBa U yeunmneaeTca bnarofapa TOHKOMY
pasmony. Cam no cebe Tpacc He 3aTBepAEBaET, OJHAKO
B COMETaHUM C MMAPOKCUAOM KanbumA, rapaBinyeckomn
W3BECTbIO WIN LEMEHTOM MPOABMAOTCA €ro MpPeBOCXO-
OHble TexHudeckme cBowcTBa. Copepykalumeca B npu-
POAHOM BELLECTBE — TPaCCe — LLENOYHbIE KOMMOHEHTD,
B OCHOBHOM HaTpuWi 1 cynbgat Kanua, npy npaBUibHOM
cobntofeHnn peLenTypbl He OKasblBalOT BPEeAHOro BO3-
nencteuA. OHM CBA3LIBAKOTCA BO BPEMA OTBEPXKAEHMA U
3aTeM pacTBOPAKTCA NMNLLb B HEOOMBLUNX KOHLIEHTpaLMAX.

12

Hu3kue BHyTpeHHMEe HanpAXXeHWA OT NPUpPoabI
pathmk MNPOYHOCTM Tpaccocomepalmx pacTBOpPOB

N BAXYLWMX ANUTENIbHOE BPeMA HemnpepbiBHO BO3pac-
TaeT — NPy OTHOCUTENBHO HU3KOM YPOBHE 06LLen Npoy-
HOCTM MO CPaBHEHUIO C LLEMEHTOCOAEP XKALLMMU NPOAYK-
Tamu. COBpEMEHHbIE TeXHOMorMmM paspaboTkn peuen-
TYpbl M NPOU3BOACTBA CYyXMX TPacCOCOAep >KalLnxX CTpo-
UTENbHbIX CMECen NO3BOJIAIT B 3aBMCUMOCTM OT obna-
CTWU NPUMEHEHNA pacTBopa 3adaTb HEOOXOANMbIN NpU-
POCT MPOYHOCTW MO BPEMEHM M TEM CaMblM PErynunpo-

BaTb PAHHIOK N KOHEYHYIO NMPOYHOCTb.

Tpacc B TPEXKOMMOHEHTHOM AnarpaMMe

/N
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®oTorpachusi ¢ NOMOLLbHO PACTPOBOTO AMEKTPOHHOTO MUKPOCKONA: CTPYKTYpa pacTBopa
Ha OCHOBE TPACCOBOTO LieMeHTa

MpupoaHaAa AONroBe4YHOCTb

Ocobon onacHOCTM MNoABepralwTcA WUCTOpPUYECKne
NMOCTPOVMKN — OHU paspyLllalTcA Noa BO3LENCTBUEM
OKpy>KatoLen cpenpl, NpuM 3TOM KUCMOTHOCTb aTMOC-
depbl AencTByeT 0COOEHHO arpecCuBHO U yCKopAeT
BbiBeTpuBaHue. C Tpaccocoaepxawnmy CTpoUTENb-
HbIMW MaTepnanamm 3TOT PUCK MEHbLLIE: OHU MOYTWN NOSI-
HOCTbIO CBA3bIBAIOT M3BECTb BO BpemA 3aTBepaeBa-
HWA. I3BECTKOBbIE KOMMOHEHTbI Kak 6yATO NOKpbIBa-
I0TCA 3awWmMTHOM obonoyvkon n 6narogapa 6bonee nnoT-
HOW MONEKYNAPHOW CTPYKType Tpaccocoaep kallero
pacTBopa yMeHbllaeTCcA niowanb NOBEPXHOCTH, NOA-
Beprarwowienca AencTBMIO paspyLialoLlmx BeLwecTs.

Bbicokas BO/ZIOHENPOHNLIAEMOCTb: 3/IEMEHT PUMCKOro BOAONPOBOAA

MpupoaHana BOAOHENPOHULAEMOCTb

Bnaropnapsa peakuuu Tpacca M U3BECTM B TPaccoCo-
aepXxawmx maTtepuanax npocTpPaHCTBO KanunnAap-
HbIX MOp BO BpeMA (asbl cxBaTblBaHWA U3MeHAEeTCA
Takum 06pasom, 4TO KanunnAapbl MOTyT MPOBOAMTb
Boay B 6oriee orpaHM4eHHOM KonuyecTBe. OTO XOTb
N He genaeT TpaccoBble LEeMeHTO6eTOHbl Uim Tpac-
cocoaepxxalimMe pacTBopbl
HO 3HAYNTENIbHO OrpaHN4YMBaET MpocaynBaHne BOAbI.
A 3TO — Hanny4Lwme NpPeanochbIKN ANA NOCTPOEK, NoA-
BeprawLwmuxca CUbHbIM BO3AENCTBMAM Briaru.

BOAOHENnpoHMUaemMbIiMN,
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tubagTrass: npupoaHbIN MaTepuan
C HEOCMOPUMbIMU NPeNMyLLIeCTBaMK

cron

N3BecTKOBbIM BbiLBEeTaHUAM

Tpaccocofepxxalime pacTBopbl cBA3bIBaOT cBOHOA-
Hble KOMMOHEHTbI M3BECTU BO BPEMA 3aTBEPAEBAHNA.
Takum o6pas3om, U3BECTb B ropasfo MeHbLUEM KOMu-
YyecTBe nonagaeT BMECTe C UCMapuMBLUENCA BOAOW Ha
NOBEPXHOCTb MOKpPbITUA. MI3BECTKOBbLIE BbiLBETaHUA
npakTUYeCcKn OTCYTCTBYIOT, U BHELWHMN BUA pacaja
He MeHsAeTcA.

400

‘ ‘ CBA3blBaHNe N3BECTU
— npu peakuum Tpacca
n n3sectn

300

200 /
/ ‘ C n3BecTu

_/‘::9‘—_( 1 — B CTPOUTENbHbIX MaTepuanax
i

6es Tpacca

Mr CaO/r

100

28 49 90 180 360 [Heit
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MN3meHeHMI0 LiBETa HaTypasibHOro KamMmHA
HaTypanbHbI KaMEHb, YNOXEHHbIV C MOMOLLBIO TPacco-
coaep>Kallumx pacTBOPOB, 3aLUMLLEH OT USMEHEHUI LiBeTA.
Copaep>kalume n3BecTb KOMMNOHEHTbI, KOTOPbIE B NPOTUB-
HOM crlyy4ae — nNpy pacTBOPEHWN B BOAE — NPUAAIOT BAXY-
LieMy BbICOKOLLIENIOYHYIO peaKLmio U B pe3ynbTaTe 3Toro
BbI3bIBAIOT U3MEHEHNE LBEeTa UMEIOLWMXCA B NMOKPbITUM
OpraHNyYecKux U MeTanInyecKnx KOMNOHEHTOB, CBA3bI-
BatoTCA 6narogapa peakuum Tpacca u U3BecTu, Npoxo-
[ALEeN B CTPOUTENbHOM MaTepuane. A LBET HaTypab-
HOro KamHA OCTaeTCA TakMM, KAKOW OH eCTb.
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KayecTBO HaHeceHuUA

BbicokaA TOHKOCTb nomona u 6onbluaA BOAOYAEPXKUBaA-
owan crnocobHOCTb Tpacca obecneyvmBaroT MPEeBOCXO-
[HOe HaHeceHue Tpaccocoaepykalumx pactsopos. Npo-
OYKTbl ¢ 0O6aBKOW Tpacca 0bnafatoT HEM3MEHHbBIM Kaye-
CTBOM U UMEIOT OYEHb BbICOKYHO MPOYHOCTb CLEMeHnA
C OCHOBa@HMEM — 3TO HaTypasibHaA anbTepHaTnBa XMMKU-
Yeckn obpabaTbiBaEMbIM CTPOUTENbHLIM MaTepuanam.

ron

Knumat B XXunbiX NoOMeLeHnAX

B >XMNMLLHOM CTPOMTENbCTBE TPACCOCOoAep>Kalume CTPou-
TenbHble MaTepuarbl UrpatoT BavkHyto porib. Beab B cove-
TaHWM C APYrMMU NOAXOAALMMI 4S1A 9TOro MaTepuanamm
OHU yny4laloT KnmaT B gome. OHW perynmpytoT Bradk-
HOCTb B MOMELLEHMN, TaK KaK MOTYT Kak XOPOLUO BMUTbI-
BaTb Bnary, Tak 1 othaeaTb ee, TeM caMbiM CO3aaBas
NOCTOAHHYIO 1 3J0POBYIO aTMocepy B MOMELLEHUM.

17



TBOpeHnA Npupoabl MHOrorpaHHbI
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tubagTrass: maTepman c npakKTn4ecku
HeorpaHn4eHHon ob6nacTbio NPUMEHEHMNA

Ocobble cBOWCTBA PEWHCKOro Tpacca MO3BOMAT

Mcnonb3oBaTb NPOAYKThI tubag npakTuiecku B No6oN

obnactu ctpoutenbctea. OHKU BbINOMHAKT TpeboBaHWA

COOTBETCTBYHOLWNX CTaHOapToB, a N0 MHOIMMM Ba>XHbIM

napameTpam HamMHOro npeBocxoAAaT ux. OnTumarnbHas

nonAa Tpacca obecneynmBaeT Haunydlee Ka4decTBo, a

COBpeMeHHble TeXHOJI0TMn N3roToBieHnA U BbICOKOAB-

TOMaTU3MPOBAaHHbIN KOHTPO/b Ka4ecTBa rapaHTupyoT

HEen3MeHHbIe NOJIOXNTENbHbIE CBOMCTBA.

20

CaHaumAa 1 peMOHT

PacTtBopbl 1 wWTykaTypkm tubag ¢ Tpaccom NnpeBocxoaHO
noaxo4AT ANA CaHauuv UCTOPUYECKMX MOCTPOEK, Tak
Kak OHM YCTOW4YMBbI K aTMoctepHbIM BO3AENCTBUAM
n obecrneumBaroT onTUManbHylo 3awmTy. bnarogapsa
OCHOBE M3 Tpacca W LeMeHTa OHWU maeanbHO noaxonAat
K CTapO KaMeHHOW KragKe v B TO XK€ BPEMA UX MOXHO
obpabaTbiBaTb C MOMOLLbIO COBPEMEHHbIX MALLVH.



Yknagka noKpbiTUin

Tpaccoconep><alunin pacTBop muaeaneH Onsa yknaaku
HaTypanbHOrO KamHA, MAUT 13 HaTypanbHOro KaMHA 1
KepaMuKu B CBA3Ke ¢ ocHoBaHveM. Coaep>kaHue Tpacca
npuaaeT pacTBOpPy OCO6YHOD CTOMKOCTb M MO3BONAET
yCKopuTb paboTbl. Tpacc cokpalaeT BHYTPEHHEE Tpe-
HVe B CBEXXEM pacTBOpe ANA Nyywen ynnoTHAEMOCTU 1
OLHOPOOHOW CTPYKTYpbI.

quick—mix@

OwTyKaTtypuBaHue

TpaccoBble pacTBOpbl C OTOOPHBIM MECKOM OCOHEHHO
NOAXOAAT ANA OWTYKATYPUBAHUA HAPY>KHBIX Y BHYTPEH-
HuX noBepxHocTer. OHn 06naaaroT BbICOKOW BOAOHEMNPO-
HMLAEeMOCTbIO NPV OAHOBPEMEHHO MPEBOCXOAHbIX AN-
dy3MOHHbIX CBOMCTBaX, a bnarogapa Tpaccy 3aTeBepae-
BaKOT NOYTU 6€3 BHYTPEHHMX HanpsaxeHuin. C NOMOLLbIO
COOTBETCTBYIOLLEN peLenTypbl MOXHO BOCMPOU3BECTU
MOYTY BCE CTapble M HOBbIE CTPYKTYPbl MOBEPXHOCTM NpK
MVHUMASIbHbIX U3MEHEHMAX XMMUM pacTBopa.

KameHHaAa knagka

C nomowpbto gobaBneHna Tpacca MOXHO WU3roTaBnu-
BaTb pacTBOPbI A4J1A NPOCTOro 1 6bICTPOro HaHeceHuA. B
4YaCTHOCTW, Ha hacapax N3 HaTypanbHOro KamMmHA Y KINMH-
Kepa 6narogapA cBA3bIBaHUIO CBOOOAHON N3BECTM MNpe-
[OTBpaLlaeTcA NoABNEHNE BbILBETAHUNA N 3HAYNTENBHO
MOBbILLIAETCA YCTONYMBOCTb MPOTMB arpeccuBHbIX BO3-
OENCTBUN OKpY>KatoLwen cpeapl.

21



TBopeHUe npupoabl. tubaglrass
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TpaccoBble pacTBOpbI
TpaccoB0O-M3BECTKOBbIE
pacTBopbI
TpaccoBo-LEMEHTHbIE pacTBOpbI
PacTtBopbl AnA yknanku
NMPUPOAHOIO KamMHA

TpaccoBble BAXYyLUUe
TpaccoBbIi LEMEHT
& TpaccoBaf n3BecTb
TpaccoBaa myka

Yknagka npupoaHbIX KamHen
PacTtBopb!l AnA yknagku
TOHKUM CIOEM

PacTtBopbl AnA yknaaku
cpeaHuM croem

PactBopbl ana yknaaku
TONCTbIM CII0eM

CapoBo-napKoBas apXuTeKTypa
PacTtBopbl AnA NoACTUNAOLWMX
cnoes

PacTBopbl ona 3anosiHeHwA
LIBOB

CaHauua v pecTtaBpauuma
PacTtsopbl onA knagku
PacTBopbI 451 3anofHeHyA LWBoB

[pPyHTOBbIE LUTYKATYPKU or i g in a |
CaHupytoLme WTyKaTypKu

JInTtble pacTBopbl/PacTeopbl t u ba g Tra S S

4 [NA 3aNPecCOBKM

MNpupogHbI MaTepuan

Mbl OXOTHO NMPOKOHCYIbTUPYem Bac:

3A0 «KBUK-MUKC»

125167 r. MockBa

JleHnHrpagckuin npocnekT, 4. 36, cTp. 21;
(OcbucHbI LieHTp dnHamo, 5 aTax)

Ten.: +7 (495) 656-05-41; 656-05-51
dakc: +7 (495) 612-84-92
info@quick-mix.com
www.quick-mix.com/ru

Ha MomeHT: 03/2011



