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TUBAG TRASS: npupogHbin matepuan
N3 HACTOSLLLEN BYNIKAHNYECKOW nopoabl

OpuvrMHanbHbIM Tpacc tubag npoucxoauT K3 ByKaHOB

3|7|cben9. 310 nenaer ero abCOMOTHO 3KOMNOMMYECKN YUCTbIM

CTPOUTENIbHbIM MaTtepnasiom, KOTOprI7I B TO XXE BpemMsd MNoJIHO-

CTbHO YOOBNETBOPAET CTPOUTENIbHO-TEXHNYECKUM Tpe6oaa

HUAM. tubag NPou3BOOMT PENHCKWIA TPaCC UCKIHUTENBHO B

BYNKaHN4eCKon 30He BocTouHoro Oiidpens, Kotopast coCTouT

npumepHo 13 100 BynkaHoB, aevicteoBaBLUmx 6onee 13 000 net

Ha3ag. VI3amMensHeHHbIN N3BECTKOBbLIN Tyd COQepPXXUT 6obLLIOE

KOJIN4YECTBO CBO60,D,HOI7I erMHI/IGBOI7I KNCNOTbI, pasfin4yHble

MWHEpPalibl, a TakKXXe XNMNYECKN 1 (bI/ISI/I‘-IeCKI/I CBA3aHHYIO BOAOY:

yncTas npupogal

STOT cneundryecknini cocTas AenaeT Tpacc uaeanbHoM

,D,O68.BKOI7I KN3BECTU N LEMEHTY — OJIA USFOTOBNIEHUNA BAXKY -

wnXx C nNpeBoCXOOHbIMWN CTPOWUTEJIbHbIMU cBolicTBaMu.

Mpu 3TOM Tpacc He NpocTo go6aeBka, OH BO MHOMO pas3

ynydwaeT (bI/ISI/I‘-IeCKI/Ie cBOWNCTBA CTPOUTENbHbIX MATEPN-

anos. Co,u,epx(au.l,me TpaccC N3BECTKOBbIE PaCTBOPbI TBEP-

OE0T HE TONIbKO Npu nomoweHnn gnokcnaa yrmepona na

BO34YyXa, HO N Npn KOHTaKTe C BOAOW — UMEHHO no3ToOMYy

eLlle pnmMmnsaHe ncnonb3oBann Tpacc and noCTpoeK OKOJo

BO[bI 1 B BOJeE.
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TUBAG TRASS: npupogHbin matepuan

c 6boraTtom NCTopunen

CambiM NepBbIM MUHEpPanbHbIM BSDKYLUMM Oblnia U3BECTb.
CTapeiilunMm M3BECTKOBbLIM LUTYKaTypKaMm, UCTOpUYeCKuii
BO3pacCT KOTOpbIX NoaTeep>kaeH, 6onee 7500 net. OgHako
N3BECTKOBbIE LUTYKATYPKM UMEIOT [MaBHbIi HEAOCTATOK: OHU
TBEPOEIOT TONbKO Ha BO3Ayxe 1 06/1afatoT HU3KOW MPOYHO -
CTbl0. 3aTO M3BECTKOBbIE PACTBOPbI, COAepXKallme Tpacc,
TBEPOEOT B TOM YMC/E MPUKOHTaKTe C BOOOW 1 OOCTUraloT
BbICOKOW Mpo4HOCTU. [JobGaBneHne Tpacca npuaoaeT cTpou-
TENbHOMY PacTBOPY MOBbILLEHHY CTOMKOCTb U MO3BONSIET

CTPOUTL B BOAE WM Nof, BOOOM.

Tpacc B aHTU4HOCTMN

VIMEHHO rpekun, UHUKWALBI 1 PUMASHE OTKPbIIN 1 HaYanu
ncnonb3oBaTtb 3TOT Martepuan — Tpacc. B crtpoutensHom
CNpaBoYHMKe, JaTPOBaHHOM | B. 4.H.9., yKa3aHo, Kak cme-
LMBaTb TPacc C KUPMUYHON MYKOW U MCMOMNb30BaTb €ro B
KayecTBe BshKyLlero. ToT (akT, YTO MOCTPOEHHbIE TaKUM
06pa3oM rmgpoTEXHNHECKIME COOPYXKEHNSA YACTUHHO CoXpa-
HUMCb 1 PYHKLUMOHUPYIOT U CErOAHS, OQHO3HAYHO CBuUAe-
TeNbCTBYET 00 UX KayecTse.

MaTtepunan pobbiBanu Ha ocTpose CaHTopuH 1 B obnactu lMyu-
LLyonu oKosno HeanonmTaHcKoro 3anvea. HasBaHHbIE B e€ YeCTb
«MyuLonaHbl» Gnarogapst X HeCpPaBHEHHBIM CBONCTBaM CTaun
OCHOBHbIM KOMMOHEHTOM 06 LEKTOB PYMCKOIO CTPOUTENBLCTBA:
MaHTeoH, Konuseld, SHrenbcOypr, HAAMOIMIbHbIA NaMATHUK
umnepatopa AgpuaHa 1 MHOrOYUCTIEHHbIE BUAAYKU 1 cerogHst
ybeamTensHO OEMOHCTPUPYIOT CBOKO YCTOMYMBOCTb MPOTUB
BCEX CUJ1 Npupoabl.

Korga Pumckas Vimnepus paclumpunack o PeliHckoli obnacTu,
PYIMIISIHE CTaIN MCKaTb NOAXoasLLmiA MaTepuan Ans NpUroToRNEHNS
CTPOUTENBEHOMO PacTBOpPA W 30eChb — U HaLLISIN er0 B BYNIKAHUYECKON
obnacTy nog HaseaHveM BocTouHbI Diidens.



Tpacc B cpegHue Beka

Teica4eneTHUn ONbIT PUMCKON TEXHOAOMMU CTPOUTENbHbIX
MaTepuanoB WCMOMb30BasnCA U B KOHLE CPeOHUX BEKOB.
MpumepHo ¢ XVI Beka ronnaHaubl BCce Yalle ctanm Ucnosb-
30BaTb Tpacc A5 AONArOBEYHOW 3alUTbl CTPOUTENBbHbIX
COOPY>XEHWI OT HEraTBHbLIX MOroAHbIX BO3AENCTBIUN, Hanpu-
MEP, BAXXHOCTN 1 NPOHNKHOBEHNS BoAbl. B 370 ke Bpems u
NoSBMNOCH 0603HAYEHUNE «TPaCC». Tak ronnaHaLbl Ha3biBanu
BbICOKOK@4eCTBEHHbIE NyuuonaHbl 13 BoctouHoro didens,
a camMm TEPMUH Npoun3oLLes oT UTasibSIHCKOro cfioea terrazzo
(«non 13 uemMeHTa»), KOTOPOE B CBOKD OYepedb BOCXOAUT K
JIaTMHCKOMY KOPHIO terra — «3emnsi».

tubag
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Tpacc B COBpEMEHHOCTU

3a npolenuine ¢ Tex Nop BeKa B CTPOUTENBCTBE BCE Halle
CTann UCNofnb30BaTb BSKYLUME C rMapaBiMyeCcKUMm CBOW
ctBamu. B TOM umucne n Tpacc, Begb OH AenaeTpacTBopbl
1 BETOHbI Msirde 1 obneryaet ux HaHeceHne. Kpome Toro,
C MOMOLLbIO Tpacca pacTBOp U GETOH MOXHO YMIOTHUTb
HaMHOro CUJSIbHEE, YTO SABNASETCS MPEeUMyLLEeCTBOM Mpu
YNAOTHEHMN GETOHA HEe C MOMOLLbIO MalUvH, a Mocpen
CTBOM TPamM0bOoBKIN. B KOHLE KOHLIOB LLEMEHT 1 Tpacc CcTanu
COBMECTHO NnepemMarnbiBaTb NPSMO Ha 3aBofax, obecnednsas
MX ONTUMaNbHOE CMELLNBaHNE.

CeFO,D,Hﬂ 6e3 Tpacca, TpaccoBOro uemMeHta un TpaCCOBOI7I
N3BECTN, a TaKXXe Npon3BeaeHHbIX Ha X OCHOBE pacTBOpPOB
6naro,qapﬂ NX NpPeBOCXOOHOMY Ka4eCTBY Y>Ke HENNb34 Npen-
CTaBUTb I'IpOCbeCCVIOHaJ'IbeIe CTpouTENbHbIE TEXHOJIOINWN.
VimeHHO Tawm, roe peyb nageT o HaAEXXHOM N Ka4eCTBEHHOM
CTpouTenbCTBE, TPACC HE3AMEHUM 1 NMONHOCTbLIO NMPOABNAET
BC€E CBOMU yHUKaAJIbHblE CcBoOliCTBa.
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TUBAG TRASS: npupogHbin matepuan
C noTpsAcarLMn CBONCTBaAMU

Tpacc — xumn4eckn aHanus

Moteps npu npokanueaHun Gl 6,00 %
Okeunp, KpeMHUS S i0, 56,90 %
Okecunp aniomuHua - A 1,0, 18,50 %
Okeunpg TuTaHa T i, 1,10 %
Okcup xenesa F e,0, 6,30 %
Okcung marHms M g 2,20 %
Okcunp mapraHua M n,0, 0,20 %
Okcup ocdopa P .05 0,20 %
Okeunp Kanbuus C a 5,20 %
Tprokcug cepbl S O, 0,20 %
Okeunp kanusi K (0] 5,70 %
N a,0 3,50 %

Okeug, HaTpust

Tpacc — xumn4eckuii aHanma

MpupopgHbIN cocTas
Tpacc — 310 CTPOUTENbHbIN MaTepran C BbICOKOW peakLoH-

HOWA CMOCOBHOCTbLIO, YTO SBASETCH CEACTBUEM EM0 XUMUYE-
CKOro cocTaBa 1 ycunmsaeTcs 6iarogapst TOHKO My pasMornty.

Cam o cebe Tpacc He 3aTBEPAEBAET, OAHAKO B COYETaHUN

C MOPOKCUAOM KanbUusi, rMOpPaBINYeCcKONn U3BECTbIO UK
LIEMEHTOM MPOSIBIISIOTCS €r0 NMPEBOCXOAHbIE TEXHUYECKIME

cBoiicTea. Copepxxalluecs B NpYpoaHOM BELLLECTBE — Tpacce
— LLEMOYHbIE KOMIMOHEHTbI, B OCHOBHOM HaTpuii 1 cynbdar
Kanusi, Npu NpasnibHOM COBMIOAEHN PeLenTypbl He OKasbl-
BalOT BpeOHoro Bo3fencTans. OHY CBSI3bIBAOTCS BO BPEMS
OTBEPXXAEHUSI U 3aTeM PacTBOPSHOTCA NUb B HEGOMbLUMX

KOHLUEeHTpaunsx.
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18 , LiemeHT

PeiiHckwii Tpacc*

!
WTanbsHckas nyuuonaHosas
3emns”®

Basapckuii Tpacc*

N B O
—

mppokeua KanbLuus

28 Bpems oTBEpXXAEHNSA B AHAX

* COOTHOLLEHME KOMMOHEHTOB CMEeCH C rMAPOKCHAOM Kanbums 1:1

[MpOYHOCTL Ha CXKaTue N3BECTKOBO-NyLLIONaHOBOro pacteopa Yepes 90 gHen

Hu3kue BHyTpeHHMEe HanpsiXxeHus oT Npupoabl
[park NPOYHOCTU TPaccocodep)KaLLmx PacTBOPOB U BSXKY—
WX OnaMtesnibHOe BPeMsi HEMPEpPbIBHO BO3pacTaeT — npu

OTHOCUTENBHO HN3KOM YPOBHE 06LLeli MPOYHOCTN MO CPaBs-
HEHUIO C LeMeHTOocoAepXXalmMm npogyktamm. CoBpemeH-
Hble TEXHONMOrMM pas3paboTKy peLenTypbl U NMPOU3BOLCTBA
CyXVX TpaccocopepxXallmx CTPOUTENbHbIX CMeceli No3Bo-
NS0T B 3aBUCUMOCTM OT 06/1aCTU NPUMEHEHNS pacTBopa
3apatb HeobxoauMbIi MPUPOCT MPOYHOCTU MO BPEMEHU U
TEM CaMbIM PEryIMpPOBaTh PAHHIOK N KOHEYHYHO MPOYHOCTb.

Kpemnuesas kucnora
SiO, Tpacc B TpeXKOMI'IOHeHTHOI7I Aanarpamme
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doTorpacdsi ¢ MOMOLLI0 PACTPOBOMO ANEKTPOHHOMO MUKPOCKONA: CTPYKTypa
pacTBOpa Ha OCHOBE TPACCOBOTO LieMeHTa

MpupopHas AonroBe4HOCTb
Ocobown
NOCTPOMKN — OHW paspyLLarTCs nop BO3AENCTBUEM OKPY
Xarowen cpedbl, MpY 3TOM KUCAOTHOCTb atMocdepbl Aen-
CTBYET OCOOEHHO arpecCuBHO 1 YCKOPSIET BbiBeETpuBaHue. C
TpaccocoaepXkallmMm CTPOUTENIbHLIMU MaTepuanamm aToT

onacHoOCTMn noaseprakwTCdad UCTOpUYeCKune

PUCK MEHbLLE: OHN MOYTU MOMHOCTLIO CBA3LIBAIOT NU3BECTb
BO BpeMsa 3aTtBeppeBaHns. I13BECTKOBbIE KOMMOHEHTbI Kak
OyATO MOKPbIBAIOTCA 3alMTHOW 060M04Kon 1 bnarogaps
6onee NAOTHON MONEKYNSPHON CTPYKTYpe Tpaccocopep-
)Kallero pactsopa yYMeHbLUaeTcs nnowafb noBEepPXHOCTH,
nogsepraroLlencs AenCcTBNI0 paspyLUlaloLLnX BELLEeCTB.

tubag
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BbICcOKas BOOOHEMPOHMLAEMOCTb: 3/IEMEHT PUMCKOrO BOGOMPOBOAA

MpupoaHas BOAOHENPOHULLAEMOCTb

Bnarogaps peakuun Tpacca 1 U3BeCTV B TPacCOCOAEePXKa
LUMX MaTepuanax npoCTPaHCTBO KanuNAPHLIX NMop BO BPEMS]
(hasbl cXBaTbIBAHUSA 3MEHSIETCA TaKUM 06PasoM, YTO Kanu-
NSPbLI MOMYT NMPOBOANTL BoAy B 60Mee orpaHnYeHHOM KOmu-
yecTBe. ITO XOTb U He [eNaeT TPaCcCOoBble LIeMEHTOBETOHbI
UNy Tpaccocoaep KaLle pacTBOPbI BOQOHEMPOHNLAEMbIMM,
HO 3HaYNTENBLHO OrpaHNYNBaeT NPocaYVBaHye Bogbl. A 3T0 —
Havnydline NPearockIfKX Ans NOCTPOEK, NMOABEPratoLLMXCS
CWJIbHBIM BO3[OENCTBUSIM BRaru.
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TUBAG TRASS: npupogHbin matepuarn
C HEOCMNOPUMbIMU NPENMYLLIECTBaAMMU

CTg\

N3BecTKOBbIM BbILBETAHUSAM

Tpaccocopepykallye pacTBOpbl CBA3bIBAOT CBOOOAHbBIE KOM-
MOHEHTbI N3BECTU BO BPeMs 3aTBepgeBaHus. Takum obpa

30M, U3BECTb B ropasfio MeHbLUEM KONM4ecTBe nornagaet
BMECTe C MCrnapuBLLIENCS BOAON HA MOBEPXHOCTb MOKPbITUS.
13BeCTKOBbIE BbILBETAHUSA MPAKTUYECKN OTCYTCTBYIOT, U
BHeLWHWI BUA hacafa He MEHAETCA.

400

| CBsi3blBaHNe U3BECTU
npu peakuun Tpacca
n n3BecTun

300

/

/| Css: Ve U3BEeCTn
| B CTPOMTENbHbLIX MaTepuanax
— 6e3 Tpacca

Mr CaO/r

100

7 14 28 49 90 180 360 [Hen
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N3meHeHUIO LBeTa HaTypasibHOro KamHs

HaTypanbHbli KaMeHb, YNOXEHHbIA C MOMOLLBIO Tpacco -
coaepXKallyx pacTBOPOB, 3alUMLeH OT U3MEHEHWI LBeTa.
Copep>xalype n3BecTb KOMMOHEHTbI, KOTOPbIE B MPOTVMBHOM
cfyqae — Npu pacTBOPEHUN B BOAE — MPUAAIOT BSHKYLLEMY
BbICOKOLLIEIOYHYIO peakumio U B pesyrsrate 3TOro Bbl3biBaloT
N3MEHEHVE LIBETA MMEIOWNXCA B MOKPbLITUN OPraHUYeCcKmx
N METaSINYECKNX KOMMOHEHTOB, CBA3bIBAKOTCA Gnarogaps
peakunn Tpacca U M3BECTU, NPOXOOSALLEN B CTPOUTENBHOM
MaTepuasne. A UBET HaTypasSlbHOMO KaMHS1 OCTAeTCA TakuM,
Kakol OH eCTb.



on

Ka4yecTBO HaHeceHus

Bbicokasi TOHKOCTb nomona 1 6osbLuasi BOLOyAEPKMBatoLLas
CNOCOBHOCTb Tpacca obecneyvnBatoT NPEBOCXOLHOE HaHe-
CEHUe TpaccocoaepXKaLLlyx pacTsopoB. MNponykTel ¢ fo6as-
KO Tpacca obnagalT HEU3MEHHbIM Ka4yeCTBOM U UMEIOT
OYeHb BbICOKYHO NMPOYHOCTb CLEMNIEHNSA C OCHOBAHWEM — 3TO
HaTypanbHas ansrepHaTMBa XUMUYECKU obpabaTbiBaeMbiM
CTpOUTENbHBbIM MaTepuanam.
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on

Knumar B XuibiXx NoOMeLLeHUsiX

B >XunnunwHom CTponTeNbCTBE TPaccocoaepKallme CTpouTelb-
Hble MaTepuasibl UrparoT BaXKHYIO ponb. Befp B codetaHun ¢
OPYrMV NOOXOOALLVIMMW NS 3TOrO MaTtepuanammn OHY yTyHLLIaoT
KmmMat B gome. OHW PerynmpyroT BIaXKHOCTb B MOMELLIEHMN,
Tak Kak MOryT Kak XOpOLUO BMuTbIBaThb BRary, Tak 1 oThasaTtb
ee, TeM cambIM CO3[jaBasi MOCTOSIHHYIO 1 300POBYHO aTMoCcepy
B MOMELLEHUN.
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TUBAG TRASS: matepunan ¢ npakTn4ecKu
HeorpaHN4YeHHOW 06NacTLO MPUMEHEHNS

Ocobble cBOMCTBA PENHCKOro Tpacca No3BonstoT

1cnosib30BaTh NPodyKThl tubag npakTuyecky B NoGol

obnactu cTpouTenbCcTBa. OHwu BbINOMHAKOT Tpe6OBaHI/IF|

COOTBETCTBYHOLMX CTAHOAPTOB, a No MHOIMMM Ba>XHbIM

napamMmeTpam HaMHOrro NpPeBOCXoOAT UX. OntumarneHas

nona Tpacca obecneynBaet Hamny4liee Ka4ecTBo, a

COBPEMEHHbIE TEXHONOIMM N3rotoBJIEHNA N BbICOKOAB-

TOMaTI/I3I/IpOBaHHbII7I KOHTPOJIb Ka4eCTBa rapaHTnpyroT

Hen3MeHHble NONOXNTENbHbIE CBONCTBA.

20

CaHauunsa u peMmoHT

PacTtBopbl 1 wTyKatypky tubag ¢ Tpaccom MpeBOCXOOHO
noaxoasaT O caHauum UCTOPUYECKUX MOCTPOEK, TaK Kak
OHW YCTONYMBbI K aTMOC(EpPHbIM BO3LAENCTBUAM 1 06ecneyn-
BalOT ONTMManbHyto 3awuTy. bnarogaps ocHoBe 13 Tpacca
N LUeMeHTa OHU ugeanbHO NoaxogdT K CTapoli KameHHOW
KJ1laQKe 1 B TO XKe BPEMS X MOXHO 06pabaTbiBaTb C MOMO-
LLbIO COBPEMEHHbIX MaLLVH.



YKnapgka nokpbiTui

Tpaccocopgepxalumii pacTeop ngeaneH Ana yknagku HaTy-
panbHOro KaMHs, NUT U3 HATYPasIbHOMO KaMHSA 1 KEpaMuKim
B CBSI3Ke C ocHOBaHuneM. Cofep)xaHune Tpacca npuaaeT pac-
TBOPY OCOOYI0 CTOMKOCTb U MO3BOMISIET YCKOPUTb PaboThbl.
Tpacc cokpallaeT BHyTPeHHee TPeHNe B CBEXEM pacTBope
ONs1 NyYdLWwen ynaoTHAEMOCTU U OAHOPOAHOM CTPYKTYPbI.
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OwTykaTypuBaHue

TpaccoBble pacTBOPbI C OTOOPHBLIM NECKOM OCOHBEHHO NMOAXO-
OAT QNS OLUTYKaTypuBaHUsi HAPY>KHbIX U BHYTPEHHNX NoBepX-
HocTell. OHM 06n1afatoT BbICOKOW BOJOHEMPOHMLLAEMOCTHIO MpY
OOHOBPEMEHHO MPEBOCXOAHbIX ANMY3MOHHBLIX CBOICTBAXx,
a bnarogaps Tpaccy 3aTBepAeBaloT MoYTU 6e3 BHYTPEHHMX
HanpsbkeHun. C MOMOLLUBI0 COOTBETCTBYIOLLEN pPeuenTypbl
MO>XHO BOCMPOW3BECTY MOYTN BCE CTapble 1 HOBblE CTPYKTYpPbI
NOBEPXHOCTY NPV MUHUMaSTBHBLIX U3SMEHEHMSAX XMW pacTBopa.

KameHHasi knapgka

C nowmoulpbto gobaBneHus Tpacca MOXHO W3roTaBnMBaTb
pacTBOpPbI A4J1s1 MPOCTOro 1 6bICTPOro HaHeceHus. B yacTHo-
CTW, Ha hbacafax U3 HaTypasbHOro KaMHs 1 KNIMHKepa bnaro-
Oapsi CBA3bIBaHNIO CBOOOOHON M3BECTU MpPenoTBpaLlaeTcs
NnosiBNeHne BbILBETAHWIN 1 3HAYUTENBHO MOBbLILLAETCS YCTOM-
YMBOCTb MPOTUB arpPeCCUBHbIX BO3OENCTBUIN OKPY>KaroLLen
cpenbl.
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TBopeHune npupoabl. [UBAG TRASS
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Haw napTtHep:

original

tubaglrass

MNpupogHbIn MaTepuan

TpaccoBble BsxyLme TpaccoBbie pacTBopbI
TpaccoBbIi LEMEHT TpaccoBO-N3BECTKOBLIE PACTBOPbI
Tpaccosas nssect TpaccoBo-LEeMeHTHbIE PacTBOPSI
Tpaccosasi Myka PacTsopb! Ans yknagku

NPUPOAHOIo KaMHsA

Yknagka npupopHbIX KamHen CapoBo-NapkoBas apxuTeKkTypa
PacTtBopb! onsa yknagku PacTBopbl g4ns nogctunatoLwmx cnoes
TOHKUM C/ioéM PacTBOpbI 415 3aMOSIHEHNS LLIBOB

PacTtBopsb! ons yknagku
CpeQHVIM CIIoeM

PacTBopb! ans yknagku
TOJICTLIM CII0EM

CaHauusa n pecrtaBpauusi
PacTtBopbl gns knagku
PacTBOpbI 415 3anonHeHus LIBOB
[PYHTOBbIE LUTYKaTYpPKM
CaHupytoLme WTyKaTypKu

JlnTble pacTBopkl/PacTBopebl
[N151 3anpecCcoBKU
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