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BBegeHue



1. BBegeHue

1.1. O6wan nHcpopmaumsa

CucteMa NOAKPOBEbHOW M30M1ALMN BKItOYaET B ce6a Napounsons-
LUMOHHbIE U TMAPO-BETPO3aLUMUTHBIE N/IEHKM, @ TaKXe Heo6Xxoanmble
KOMM/IEKTYIOWMNE K HUM: COeANHUTE bHbIE NEeHTbI, YN/TOTHUTE TbHbIE
NEHTbl U KNen-repMeTnku.

BHe 3aBMCMMOCTM OT NPMMEHAEMOr0 KPOBE/IbHOIO MaTepuarna OHu
BbIMOMIHAOT HECKO/TbKO (DYHKLNIA:

— 3almTa OT BHELLUHEeN BNnarun, nonagatmoLen B NoAKpPoOBeibHOE Npo-
CTPaHCTBO B BUAE Kanesib A0XAd, CHera uin KoHgeHcara € Kpo-
Be/IbHOI O NOKPbITUA,

— yOaneHue u3 Tenonsonaumm u CTPONUIbHOW KOHCTPYKLMK U36bi-
TOYHOW Bfaru, NPOHUKAIOLLEN U3 Ternsioro NoMeLLeHUs MaHcapabl,
a TakXe yganeHue oCTaTouyHOW Baru, HaKOMIEHHOW B KOHCTPYK-
LuKM 3@ Nepuopn CTPOUTESIbHbIX U PEMOHTHbIX PaboT;

— 3amnTa Ten/1I0U30/TALMOHHOI O C/109 OT KOHBEKTUBHbIX NOTEPb
Tenna v Nbinn, a TakXXe OT BblAyBaHUA di)paKLl,MVl yTrennutenqa se-
TPOM U NPOHNKHOBEHUA BO/TOKOH BHYTPb NOMELLEHUA;

— NpefoTBpaLleHe KOHBEKTUBHOIO U AN (PY3NOHHOrO MPOHUKHO-
BEHUS BMarvt N3 BHYTPEHHKUX NOMELLEHWI B TENIOU30AUMOHHBIV
CMOM U HecyLLMe KOHCTPYKLMUK;

— CHWXXEHMe 3aTpaT 3HEePrMm Ha OToMNNIeHNne MaHcapaHbIX NoMeLLe-
HUI 3MMOW N NX KOHANLUNOHUPOBAaHME NEeTOM.

1.2. Cuctema TH-LULMHINAC MaHcapaa

KoHcTpyKums MaHcapabl C yTeNeHNeM U3 KaMeHHO BaTbl 1 MOKPbI-
TMeM n3 rmbkoin Yepenuubl (puc. 1).

MaHcapgHas cuctema no AepeBsHHbIM HECYLUMM CTPONWIam C Bbl-
COKOKa4yeCTBEHHbIM MOKPbITUEM N3 MHOIMOC/TOMHOM Yepenuubl
SHINGLAS. Noa MHOroc/10MHyt0 Yepenuuy Ha CNOLWHOW HacTun
yKknagbiBaetcs noaknagoydHbli koeep ANDEREP PROF PLUS, koTo-
pbili BbINOAHAET PYyHKLUMIO AOMONHUTENBHOM rnaponsonauun. B ka-
yecTBe AOoLWAaTOro HactTuna No4 MHOFOC/IONHYIO Yepenuuy MoXeT
NCMNO/Ib30BaTbCA OPUEHTUPOBAHHO-CTPYXXe4uHasa nnuta (OCI1-3); da-
Hepa NoBbIWEeHHO’ BNaroctoikoctn (PCD) 1 LnyHTOBaHHAasA Uu
obpesHas 4OCKa C OTHOCUTE/TbHOM BNaXHOCTbO He 6onee 20%.
[ns co3paHusa BeHT3a30p0oB MOryT ncnonb3oBatbcss BPYCKU XPS
TEXHOHWKO/J1b CARBON ECO unu gepeBsiHHbIM 6pyc. Tennounso-
NSUNS B CUCTEME — JIerKne Heroproyme nanTbl U3 KaMeHHOW BaTbl
TEXHOJTANT 3KCTPA. MneHka TEXHOHUKO/J1b A/Ib®A TOI, pac-
NoMOXeHHasa Haj yTenauTenem, 3awmnuaeT ero oT NPOHUKHOBEHNS

BBE/EHVE 6 OBLLAS UHOOPMALINA



Bfaru, BblayBaHusa Tenna n ppakuumii yrennutensa setpom. Cnoi na-
pounsonaunn — nneHka TEXHOHWKO/1b AJIb®A bapbep npeaot-
Bpalaet Anddysnio napa B TO/LLY OrpaxaatoLmx KOHCTPYKLNIA

M 3aMuiaeT ytenantenb OT YB/TaXKHEHUS.

CocTtaB cuctembl:

MopawmnBka MaHcapabl.
LllaroBasi o6peLueTka noa yTennutens.
MapounzonsaumoHHas nneHka TEXHOHWKO/1b A/TbdA BAPBEP 4.0.
[epeBsHHasi CTponunbHasa cuctema.
MAuTLl M3 KameHHoi BaTkl TEXHOJTANT SKCTPA.
mapo-BeTpo3almTHas anddysrnoHHas membpaHa
TEXHOHWKO/1b ANTb®A TOIM.
7. KoHTp6pyc AN co3aaHMA BEHTKaHanoB / 6pycku
XPS TEXHOHWKO/J1Ib CARBON ECO.
8. PaspexeHHas obpelueTtka.
9. CnnowHoW gepeBsiHHbIA HacTun (OCI-3, ®CD).
10. MogknapoyHbin koBep ANDEREP PROF PLUS.
1. Mactuka TEXHOHUKOJIb ®PUKCEP gns npuknenBaHus
rméKoi Yepenuubl.
12. MHorocnotiiHas Yepenuua TEXHOHUKO/Ib SHINGLAS.

cuswN

BBEAEHVE 7 CUCTEMA TH-LLMHIIAC MAHCAPLIA



1.3. Cucrema TH-®ACA[ IAUT HAUBERK

Cucrtema fepeBsHHOro kapkaca ¢ 061MLOBKOW hacagHol NANTKOWM
(puc. 2).

CroliKM Kapkaca CUCTEMbI BbIMOMHATCA NGO U3 APEeBECKHbI
XBOWHbIX NOpog, NMM60 13 cTanbHbIX TepMonpodunei. Mpoctpax-
CTBO MeX/y CTOMKaMM KapKaca 3amno/iHAeTCH Heropoymmm namTa-

MU 13 kameHHol Batel TEXHOBJ/TOK CTAHOAPT. CHapy>u ytennu-
Tenb 3akpbiBaeTcsa rnapo-seTpo3sawmtori TEXHOHWMKO/1b AJTbDA
BEHT 130. OpueHTupoBaHHo-cTpyXe4dHble nantel OCIM-3 BbINONHSA-
10T PYHKLIMIO XECTKNX CBA3EHM B KAPKACHOW CXeMe 34aHns U ABNS-
IOTCA1 OCHOBaHWeM noA MoHTax hacagHon nantkn TEXHOHUKO/1b
HAUBERK. CospgaHHasi Ha OCHOBE CTEK/1I0X0/1CTa, YNyULLIEHHOro 6u-
TyMa 1 rpaHyn n3 HaTypanbHoro 6asasnbTa hacagHas nanTka oona-
[AaeT UCKNI0YNTENBHOW LIBETOCTOMKOCTBIO N YCTONUYNBOCTBIO K TEM-
nepaTypHbIM KonebaHnam. Kpome Toro, ee oTinyaeT NoBbllLEHHAs
repMeTUYHOCTb, a TakXe YA06CTBO MPUMEHEHMSA Ha NtOObIX reome-
TPUYECKU CNOXHbIX NoBepxHoCTaxX. PacagHas nantka TEXHOHW-
KOJ1b HAUBERK kpenutcs MexaHn4eckum cnoco6om cneumnanbHbIMU
OLMHKOBAHHbLIMW rBO3AAMM, & ABOWNHOWM KNeeBOW 3aMOK 3Ha4YNTENTbHO
obneryaert NpoLecc MoHTaxa. N3HyTpu cuctema 3almileHa ot nepe-
yBnaxHeHuns nnexHkon TEXHOHUMKO/J1b AJ/Tb®A Bapbeep 4.0.

Puc. 2.

CocTaB cuctemsbl:

®acagHasa nnntka TEXHOHUKOJ1b HAUBERK Kupnunu.
Mnutel OCT1-3.

Bpyc ana cospgaHna BeHT3a3opa, TonwmnHon 30-50 mm.
Mnexnka TEXHOHWKO/1b AJTb®A BEHT 130.

Mnntel 3 kameHHoi BaTel TEXHOBJIOK CTAHOAPT.
Kapkac 3gaHus.

MneHka TEXHOHWKO/1b AJTb®A Bapbep 4.0.
KoHTppeiikun.

BHyTpeHHAs obwmnska M'KJT nnun MBJ1.

BAXHO!

Ot kayecTBa MoHTaxa nneHok TEXHOHUKOJ1b AJTb®A 8O MHOroOM
3aBWCUT JO/ITOBEYHOCTb CTPOUTENBHbIX KOHCTPYKLMIA. Mepeq nx ycrta-
HOBKOW HEO6XOANMO BHMMATE/TbHO O3HAKOMUTBECS C PYKOBOACTBOM.

VNGO A WN S

BBE/EHVE 8 CUCTEMA TH-®ACAZ NAWAT HAUBERK



1.4. O6wme ycnoBust MoHTaxa AuddysmoHHbIX MeM6paH
TEXHOHUKOJIb AJIb®A

Mpu ycTpoiicTBE NOAKPOBELHON U30NALMKN BCE B3aMMOCBSA3aHHbIE
CTpOUTENbHbIE 3M1EMEHTLI KOHCTPYKLMKU [O/KHBI COOTBETCTBOBATL Ha-
3HaYeHuo. Takxxe AOMKHbI BbIMOMHATLCS AENCTBYIOLWME OOLenpu-
HATble TeXHMYeckne Hopmbl 1 Npasuna: C 17.13330.2017, CTO HKC.
Bo Bpems ycTpoicTBa rmapo-BeTpon3oNsaLnMOHHOro €109 HEOOX0AN-
MO YCTaHOBWTb KOHTPO/1b 3@ COOMIOAEHNEM TEXHONOM K BbINO/THEHNSA
paboT, pe3ybTaTbl KOTOPOro 3auKCnpoBaThb B «XKypHane npous-
BOACTBa paboT Ha o6bekTe». Beibop maTepuana n cnocoba MOHTaxa
HY>XHO BCerga paccmMaTpuBaTh KOMMIEKCHO B CBA3M C MPOCTPaHCTBOM
CTPOSALLErocs 06beKTa, TUMOM, (HOPMO U YKTOHOM KPOB/IN, @ Takxe
yunTbIBas 6€30MacHbI Yron HaKNoHa A9 BbIOPAHHOrO KPOBE/IbHOro
mMaTepwuana. B cnyyae anntensHoro nepepbisa Mexay MOHTaXOoM 3a-
LLIMTHOM NOAKPOBE/IbHOM NEHKN U YCTAHOBKOM KPOBWN NOAKPOBE Ib-
Has rmaponsonaumsa A4omKHa ObiTh YKpPbITa (HanpuMep, TEHTOM) OT BAn-
AHWUSA CONMHEYHbIX /TyYell, 0CafKoB 1 BETpa.

MpoMexyToK BpeMeHu, B TeYEHNE KOTOPOro NAEHKN MoryT 6e3 no-
CNeAcTBUiA NoABepraTbCsl OTKPLITOMY BO3AEMCTBUIO aTMOCHepb!

n Y®-n3nyyeHus, orpaHuyeH gnsa gaHHol npogykumn. PekomeHay-
eTCs KaK MOXHO GbICTpee yKnaablBaTb KPOBEIbHOE NOKPbLITUE, TaK
KaK rMapoV30SLMOHHBbIE NIEeHKM 061aAatoT OrPaHNYEHHOR CTOMKO-
CTbto K Y®-usnyyeruto. Ecnm ato He cobnogaetcs — He06xoanumo
MCMNo/b30BaTb B KaYecTBe NOAKPOBEbHOM rMApO3aLUnThl cneum-
anbHble NOAKPOBENbHblIE MEMOPaHbI, KOTOPbIe MOrYT MPOTUBOCTO-
ATb Aonroe BpemMsa Y®-n3nyyeHuio 1 UMetoT OCTaTOUHYO NpoY-
HOCTb. TakXe BO3MOXHO NOBpeXAeHue NnieHoK Y d-nsnyyeHmem
y>X€e MoC/ie MOHTaXa KPOBE/IbHOIO NMOKPLITUSA C BHYTPEHHENR CTOPO-
Hbl, HAaNpPUMeEP, Yepe3 OKOHHbIE NPOEMbI, KAPHU3HbIE CBECHI, HeMnoa-
WKNTble (OPOHTOHbI U T.4. XpaHeHMe 40 MOHTaXa [AO/XKHO OCyLLecT-
BNSATLCS TONBKO B 3aKPbITbIX MOMELLeHNAx 6e3 4oCTyna CO/THeYHOro
cBeTa (Kak NpsIMOro, Tak M paccesiHHoro).

CnoBoO «3alnTHaA» B Ha3BaHWM O3HAYaEeT UCK/TIOUUTENBHO 3aLLUTY
npu NOBpPEXAEHUN (NPOTEKaHNM) KPOBENBHOIrO MaTepuana unun npu
3ayBaHUM CHEra u 3aTekaHun OCafikoB MeXy 3/IEMEHTaMM1 KPOB-
NV Npw cunbHOM BeTpe. Mpu NoBpeXAeHNM KPOBENbHOIO NOKPbITUS
NN OTAE/bHbIX Y3/10B HEOO6XOAMMO B KpaTyaiLLnin CPOK Npounsse-
CTW UX PEMOHT.

B cny4yae ncnonb3oBaHWS XMMK-
4YecKol NPONUTKK (MK Apyrux
XMMUYECKUX COCTaBOB) ANA Ae-
PEBSIHHbLIX KOHCTPYKLUNIA KPOB/IU
(puc. 3) nomMHUTE, 3TN BeLLeCcTBa
MOTYT NPUBECTU K NOBPEXAE-
HUWIO NNeHOK. 3abnaroBpemMeH-
HO NPOBEpPbTE COBMECTUMOCTb
NAEHKN Y XUMUYECKNX CPEACTB
Ans o6paboTkn nunomartepuana.

2] rexconons

Puc. 3

BBEAEHVE 9 OBLLME YCNIOBMS MOHTAXA
INOOY3NOHHBIX MEMBPAH



lneHka n membpaHa MOryT KOHTaKTMpPOBaTb C 06paboTaHHbIMU
XUMMPOMNUTKOM AePEBSAHHBLIMU 3N1IEMEHTaMN KOHCTPYKLIMN KPOBN
npu yCnoBmu, 4TO XMMMNPONUTKA NOIHOCTBIO BbICyLLEHA. 3anpeLuaeT-
CH MPON3BOANTE XMMMPOMUTKY AEPEBAHHbIX 31€MEHTOB MOC/ 1€ MOH-
Taxka rmapo3aLunTbl Kak Haf Hen, Tak 1 NoA Hel.

[na aepeBaHHbIX 3/1eMEHTOB KOHCTPYKLIMM KPOB/IU, PACMosIoXeH-
HbIX Haf CMOHTUPOBAHHOM MMAPO3aLLMUTON, Pa3peLlaeTcs UCNob30-
BaTb XMMMPOMUTKY TOMIbKO TAaKOroO TUMa, KOTOPbIA HE BbIMbIBAETCA
BO[OW, CHErOM, AOXAEM, KOHAEHCATOM.

He ponyckaeTcs nonagaHusa MalWMHHOMO Macna U3 6eH30MHCTPYMEeH-
Ta Ha NN1eHKU, TaK KaK 3TO MOXEeT NpuBEeCTU K UX NOBPEXAEHMIO.

Mpu cTponTenbCTBE B 3UMHWIA Nepuoa 1 paboTe ¢ NneHKaMm cTaH-
[apTHOM NPOYHOCTU TPEBYETCH NPUMEHEHME 3aLLUTHbBIX (YKPbIBHbIX)
maTtepuanos (puc. 4). O6pasoBaHune Haneau Ha nneHke uam obpe-
LeTKe BO BPEMSA OTTENENM, BbiNaAEHNE CHEra u fasnibHenwas o4ncT-
Ka OT HErO MOTYT MPUBECTU K MOBPEXAEHMIO MNEHKW. [1oaTomy pe-
KOMEHAYEeTCH MCNOMb30BaTb MN/IEHKW C NOBbILLIEHHOW MPOYHOCTBIO.

Puc. 4

1.5. AndbdpysmnoHHblie meM6paHbl TEXHOHUKO/1b AJIb®A

Onddpy3snoHHble MembpaHbl TEXHOHUKO/Tb AJIb®DA npuMeHsitoT-
CHl B Ka4ecTBe NaponpoHMLaeMoi NOAKPOBENbHON MrMAPON30Ns-
LMK 1 CRy>XXaT AN5 3aLUNTbl KPOBE/TbHOM KOHCTPYKLMU, TENI0M30M15-
LIMOHHOrO MaTepwmarna 1 NoAKPOBE/bHbIX (HepAaYHbIX) MOMELLEHNIA
OT BNarun, AOXAS, CHera, Nblfin 1 OT He61aronpPUATHbLIX BO3AENCTBUIA
BeTpa. Bbicokas naponpoHunuaemMocTb o6ecneynsaeT ycTpaHe-

HWe BOASHbIX NAPOB (KOHAEHCATa) U3 TEN/TOM30/ALUNMOHHOIO C/1os

1 BHYTPEHHUX HECYLLMX KOHCTPYKLNNA.

BBEEHVE 10 NAPO-BETPO3ALLNTA



Mpeumywectsa andcysmnoHHbIx Mem6paH TEXHOHUKOJ1b AJIbPA

— O6nafaloT BbICOKON MeXaHNYeCKO NPOYHOCTbLIO, YTO OCOBEHHO
BaXKHO MPU MOHTaXe KpbILL;

— YBEIMYMBAIOT CPOK CY>XObl TEMIOU30NALUN N D/TEMEHTOB KOH-
CTPYKLMY;

— 3KOonornyeckn 6e3onacHbl, XMMUYECKN CTOMKN 1 He NOABEP>KEHbI
6aKTepuanbHOMY PasfoXeHUIo;

— NO3BONSAIOT BbINO/IHNTE KOHCTPYKLMIO KPOB/IN C OAHUM BEHTUNS-
LIMOHHbBIM 3a30POM;

— COXPaHSIOT CBOM CBOWCTBA B TEYEHWE BCEro CPOKa 3KCMyaTa-
LMK, N XapaKTepPUCTUKN Nto6Oro pysioHa rapaHTMPOBaHHO COOT-
BETCTBYIOT 3HAYEHMWSAM, YKa3aHHbIM B JOKyMEHTax;

— ynyyLwatoT TeNI0M30SLMOHHbIE NapamMeTpbl U 3HepProathheKTUB-
HOCTb 3A4aHUS;

— Y®-ctabnnunsatopbl NO3BOMKIOT 3aLUMLLaTb MNIEHKY OT BO3AeN-
CTBUSA ynbTpaduoneta Ha Nepnos BPeEMeHK, Noka He Y/1I0XKEHO
KpOBe/IbHOE MOKpPbITHE.

TEXHOHUKO/Ib A/Ib®A TOIN
CynepanddysmoHHas Mem-

6paHa ANns KpbiLl, BEHTUANPY-
eMbIx hacafoB 1 CTEH KapKac-

i

2 HOWM KOHCTPYKLMK (puc. 5).
§ MpumeHeHme:
g — MeTann;

— MeTannoyepenmua;

— Kepamumyeckas v necyas-
HO-6eTOHHas Yepenuua;
— rnbkas Yepenuua.

Puc. 5

CynepanddysnoHHas membpaHa TEXHOHUKO/J1b AJTbdA TOIN —
OBYXC/OMHbIV MaTepran ¢ OCHOBOW U3 MPOYHOIrO HETKAHOIO NON3-
cTepa 1 BHELUHEro NapornpoHMLI@eMoro NoKPbITUA M3 TEPMONIACcTUY-
HOro nonuypetaHa. Bo3gyxoHenpoHunLaemas NoBEPXHOCTL co3aaeT
HaAEeXHYIO 3alMTy YTENMTENs OT KOHBEKTUBHbIX MOTEPbL Tenna.
YcTonumBa K BO3AENCTBUIO NeceHu, 6akTepuin n Y ®-usnyyeruto.
A6CONOTHO BOAOHENPOHMLaemasi.

MpuMeHsaeTca AN 3aWwmThl TENION30AALUMOHHOIO C/I0A B CUCTEMaXx
CKaTHbIX KPOBESb, CTEH KAPKACHOW KOHCTPYKLIMM U BEHTUTMPYEMbIX
acagoB OT BpeAHOro BO3AENCTBUSA BOAbI, BETPa, Nbinin. MicnonbsyeT-
CSl B KOHCTPYKLMSAX C OAHOC/IONHON BEHTUNSALMEN, MOHTUPYETCS Hemno-
CPeACTBEHHO Ha yTENNUTENb WX CMIOWHOK HacTUN. MOXET NCnosb-
30BaTbCs B Ka4ecTBe BPeMeHHOW KpoB/n Ao 6 MecsLeB.

CynepaunddysnoHHaa membpaHa TEXHOHUKOJTb AJTb®A TOT
o6nafaeT BbICOKON MPOYHOCTbLIO, YTO NMO3BOMAET €€ UCMO/b30BaTh
B 3KCMNyaTUpyeMmblX Kpblllax 1 Aenaet 6e30nacHbIM NpoBeaeHne
KpoBebHbIX PaborT.

BBEAEHVE n T'MAPO-BETPO3ALLUTA



TEXHOHUKO/J1b AJIb®A BEHT 180/150/130

CynepanddysnoHHas membpa-
Ha ANg Kpbiw ¢ OAHOCNONHON
BEHTUNAUMEN, CTEH KapKaCHOWM

Q KOHCTPYKLIMW U BEHTUAMPYe-
g MbIx hacanos (puc. 6).
s MpumeHeHue:

— meTann;

— MeTannouYepennua;

— KepaMmyeckas 1 necyas-
Ho-6eTOHHasa Yepennua;
— rnbkas Yepenuua.

CynepaunddysmoHHas mem6paHa TEXHOHUWKO/1b AJIb®A BEHT —
TPEXCNONHbIA MaTepwuas NOBbILLEHHOW MPOYHOCTU, COCTOSALLMIA

13 PYHKLNOHANbHOrO MUKPOMOPUCTOro BOAOHENMPOHNLAEMOro
CNOS, CKPEMNMEHHOro C ABYX CTOPOH HETKaHbIM MOINMMPONUIEHOBbIM
nonotHoM. OcHallleHa KneeBoi No1ocon Ansa yao6cTea 1 NPOCToThbl
MOHTaxa. YCcToiumBa K BO3AENCTBUIO N1eceHn, 6aktepuii n Y P-ns-
NyYeHns.

MpuMeHseTcs AN 3alnTbl TEN/TON30ALUMOHHOMO C/I0A B CUCTEMAX
CKaTHbIX KPOBE/b, BEHTUNNPYEMbIX (DaCafloB M CTEH KapKACHOWM KOH-
CTPYKUMU OT BPEAHOro BO3AENCTBMA BOAbI, BETPA, Nbiv. Micnonbay-
eTCs B KOHCTPYKUMAX C OAHOC/IONHOM BEHTUAUMENR, yKNaabiBaeTcs
HemnocpenCcTBEHHO Ha yTENNWUTENb MW CNOLIHON HacTun. Bnaropa-
pS BbICOKOM MaponpoHMLaeMoCTu CNocoGCTBYET BbIXOAY U3 CTPOU-
Te/IbHbIX KOHCTPYKLUUIA U3NULLIHEN BNaru. Hu3Kkas Bo3ayxonpoHuLa-
€MOCTb 3aLUMLLIaeT yTenauTeb OT KOHBEKTUBHbIX NOTepb Tenna.

TEXHOHWKO/J1b AJIb®A BEHT o6nagaeT BbICOKMMU pa3pbiBHbIMU
XapakTepuCTUKaMm, YTO NO3BONAET BblAEPXMBATb Pa3/IMyHbIe Mexa-
HUYyeckne Harpysku. bnarogaps cBoei TeMHOl MaTOBOI MOBEPXHO-
CTW MembpaHa He faeT 6/IMKOB, YTO Aenaet paboTy C AaHHOW MeM-
6paHoii KOMhOPTHOW 1 6e30nacHo A9 KpoBe bLumKa.

TEXHOHUKO/J1b AJIb®A BEHT 110/95

Oundpdy3snoHHas membpa-

Ha ANg KpbilWw ¢ OAHOCNOWHON
BEHTUNSALMENR, CTEH KapKaCcHOW
KOHCTPYKLMU N BEHTUANPYE-
MbIX hacafos (puc. 7).

auonmmorxaL T

MpumeHeHue:

— mMeTann;

— MeTanno4yepenunua;
I~ — Kkepamuyeckas 1 necyaH-
Ho-6eTOHHasa Yepenuua.

Puc.7

BBEEHVE 12 T'MAPO-BETPO3ALLUTA



AnddysnoHHas membpaHa TEXHOHUKO/Ib AJIb®A BEHT — tpex-
C/NOWHBbIA MaTepuan, CoOCTOAWMI N3 DYHKLUNOHANbHOrO MUKPOMNOpPU-
CTOro BOAOHENMPOHNLAEMOrO C/10S, CKPEMIEHHOro ¢ ABYX CTOPOH
HeTKaHbIM NOIMNPONUIEHOBLIM NONOTHOM. OCHaLleHa KNeeBow no-
nocom gna yao6crBa n NpPoCTOTbl MOHTaXa. Y CTonynea K BO3aen-
CTBUIO NNeceHn, 6akTepuin n Y ®-nsnydeHus.

MpuMeHseTcs AN 3alnTbl TENTOU30ALMOHHOMO C/I0A B CUCTEMAX
CKaTHbIX KPOBE/b, BEHTUNNPYEMbIX (DaCcafloB U CTEH KapKaCHOW KOH-
CTPYKUMM OT BPEAHOro BO3AENCTBMA BOAbI, BETPA, Nbiv. Vicnonbay-
eTCsA B KOHCTPYKUMAX C OQHOC/IONHOM BEHTUAUMENR, yKNaabiBaeTcs
HemnocpencTBEHHO Ha YTENNWUTENb MW CNTOLIHON HacTun. Bnaropa-
pPS BbICOKOM MapOnpoHMLIaeMOCTH CMOCOBGCTBYIOT BbIXOAY U3 CTPOU-
Te/IbHbIX KOHCTPYKLUWIA U3NWLIHEN BNaru. H13kas Bo3ayxonpoHuLa-
€eMOCTb 3alMLiaeT yTenauTeb 0T KOHBEKTUBHbIX NOTepPb Tenna.

Bnarogaps cBoeli cepoit MaToBOWM NOBEPXHOCTUM MembpaHa He gaet
6/1MKOB, YTO Aenaet paboTy ¢ AaHHOW MeMOpaHOo KOMGOPTHOM
1 6e30nacHol ANS KpoBeNbLUMKa.

"'mapo-BeTpo3awmntHble MembpaHbl TEXHOHUKO/Ib AJIb®A MOXHO
MCMNo/b30BaThb AN HAKTOHHbBIX KPOBE/bHbIX KOHCTPYKLUNIA (C 06pe-
LLIETKOW M CMJIOLWHbBIM HAaCTU/IOM) B KAYeCTBE 3aLUUTHOW rmapon3o-
NAUMK 1 BETPO3aLUNTbI U AN BEPTUKAbHbIX BHELUHWUX CTEH B Kaye-
CTBE rMapon3oNALMOHHON BETPO3aLLMTbl.

BBEAEHVE 13 T'MAPO-BETPO3ALLUTA






2.

MoHTax rugpo-
BeTPO3aLMTHbIX
MeMOpaH



2. MoHTaXxX ruapo-BeTpoO3aLUTHbIX
MeMO6paH

Onchpy3noHHbIN croii 3alumLiaeT AepeBsiHHbI Kapkac 1 C/iou Te-
NJOU30NSLMN OT COTHEYHOrO U BETPOBOr0 BO3AENCTBUS, Nonaja-
HWUSI Baru (Aoxab, CHer) U NnoMoraeT BbIBOAUTL MNap U3 yTenaute-
ns. Mpyu MCcNonb30BaHWUKU YTENAUTENSA U3 KAMEHHON BaTbl HaMume
anphy3noHHon membpaHbl — o6s3aTenbHoe TpeboBaHue. Mpu xu-
MUYECKon 06paboTke AepPEeBSAHHbBIX 3/1EMEHTOB KOHCTPYKLIMU NpU-
MeHeHWe MaTepurana AoMNyCcKaeTCs TO/IbKO Moc/e UX NOIHOro Npo-
CbIXaHus, He paHee YyeM Yepes 24 yaca nocne o6paboTKu.

Anddhy3noHHbIe MeMOpaHbl YKaAbIBaloTCS Ha cTponuna 6e3 npo-

BUCa MapKUPOBAHHOM CTOPOHOM HapYXy napasniesnibHo KapHU3HOMY
cBecy (puc. 8) ( AonyckaeTcs BEPTUKasbHbI MOHTaX NOMOTEH BAO/b
CTPOMWU/IbHBIX HOT, €CMMN 3TO TEXHUYECKM O6OCHOBAHO MPOEKTOM, Ha-
npvMep Npy PEMOHTE KpbiLl).

ey e

T,

e

o
101 T

MO X2 po

Puc. 8

Yknagka nponsBoanTCs C HaX1ecToM, Kak npasuno, 15 cm (Ha Bce
nneHkn TEXHOHWKO/J1b AJIbDA HaHeceHbl MapKMPOBOYHbIE /n-
HUK), C NpeABapuUTENbHOM MKcaumen OUMHKOBaHHbIMKU CKoba-

MU cTensiepa B 30He Hax/ecTa (BepxHeli 1/3 BbICOTbl Hax/ecTa)

VNN Ha CTPONWUax, OTKPbITOE KpenneHne ckob He gonyckaeTcs,

B AanbHelileM MecTa KpenneHns A0MKHbI ObiTb 3aKPbITbl YNIOTHU-
TeNbHOWM NEeHTOl C KOHTpoOpe-
LweTko. MonoxeHne Haxne-
cTa: BEPXHWI pynoH Bcerga
nepekpbIBaeT HMXepacnono-
>KEHHbI pynoH. Pekomenayer-
CH NpoKnenBaTb BCe HaxXNecThbl
NONOTEH OAHOCTOPOHHEN CO-
efnHUTeNbHON neHTo TEX-
HOHWKO/J1b ANTb®ABSH/ 60
(puc. 1) unn gBYXCTOPOHHEN
aKpWI0BOW COeANHUTENbHOM
nentoii TEXHOHUMKO/Ib (puc. 9)
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Puc. 10

3]

QUONMHOHX3L

Puc.

(Npu yrne HaknoHa KpoBAn
MeHbLUe 30° npoknerika Haxne-
CTOB ABNsieTCA 06a3aTe/IbHbIM
TpeboBaHuem). nsa yoobcTea

N ynpouweHns MOHTaxa peKko-
MeHAYyeTCH UCNOoMb30BaThb NeH-
KN CO BCTPOEHHbIMU KNeeBbiMU
nonocamu (puc.10). Topue-

Bble HaXx/1eCTbl Py/IOHOB BCer-
Aa BbIMNO/THAKOTCA Ha CTponuiax
1 NPOKNENBAIOTCS OQHOCTOPOH-
Hel COeANHNTENbHOWN NEHTON
TEXHOHWKO/1b A/lTb®AB3HA
60, 4TOObl B fanbHeWLWeM Npu-
XaTb HaxNecT KOHTpobpeLueT-
KoW. Npn NpoBeAeHMN MOHTaxa
OTAeNIbHbIX NOMIOTEH He cnefgyeT
AonyckaTtb UX U3NULWLHEro Hatda-
XeHus (MPsSIMOro unu no auna-
roHanwu), 4Tobbl Ha matepuane
HEe BO3HUK/IN «BOJIHbI».

MNepBoe nonotHo anddysu-
OHHOM NNTeHKN HEOBXOANMO
packaTaTb Ha ckaTe KpoB/n
napannenbHO MHUN KapHU3a

C 3aBefjeHNeM Ha KanesbHUK KOHAEHcaTa, Ha KOTOpbli Heo6XxoAUMO
npenBapuTeIbHO CMOHTMPOBATL ABYXCTOPOHHIOK COeIUHUTENTbHYIO

akpunoyto neHty TEXHOHWKO/Ib Ha paccTtosiHum 10 MM OT NUHUKN
crnba (He pekomMeHAyeTCsi cpasy OTK/enBaTh 3aLUMTHYIO MoIocy

C ABYXCTOPOHHel coefMHNTENbHOM NeHTbl). He cTonT 3abbiBaThb,
4YTO HeOOXOAMMO CAeNaTh BbIMYCK MNOMNOTHA AN DY3INOHHON NAEHKN
Ha (HPOHTOHHbI CBEC C 3aMnacom.

OnddysnoHHas nneHka

[1BYXCTOPOHHSIA
coefiMHUTeNbHasA NieHTa

CTponmanaq HoOra

KanenbHWK KoHaeHcaTa

OnopHasa gocka
Puc. 12 KanenbHWKa KoHAeHcaTa
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Kpennenune auddysnoHHomn
MIEHKN K CTpoNuaam ocyLecT-
BNSETCHA NPV NOMOLLM CTenne-
pa, Ha KapH13e — K ABYXCTO-
POHHEN COeANHUTETbHON NeHTe
(Tak>Xe MOXHO MCMnoNb30BaTh
kneii-repmetnk TEXHOHWKO/1b
AJIbOADUKC MY (puc. 13), Ton-

! LLMHA KN1eeBOro Xryta Ao/mkHa
Puc. 13 cocTaBnaTs 6-8 Mm).

q QUONMHOHXAL El i

OkoH4YaTenbHOE KpenneHne MeMOpaHbl BbINOTHAETCS 6pyCcKamu KOH-
TpobpeLueTkn. PeKOMeHAyeTCs OCyLLEeCTBNATL MOHTaX KOHTpoOpe-
LIEeTKM NOCNe packaTKu Kaxaoro NofoTHa, YTobbl n3bexats nepeme-
LLieHNe KpoBeTbLLMKa Mo pebpam CTPONuI — 3TO MOXET NPUBECTU

K nospexaeHuio And dy3noHHo MemOpaHbl. Tak e pekomeHayeTcs
MCNOMb30BaTh YN/TOTHUTENBHYIO NEHTY NOA KOHTPOOPELLETKY, YTOObI
n36exatb 3aTekaHns BoAbl B KOHCTPYKLMIO KPbILLW B MECTax Kpe-
naeHns reo3aamMmn nam camopesamu. NMonockl ynnoTHUTENBHOM NeH-
Thl AOMKHbI COBNaAaTh C A/IMHOM 6pyCcKa KOHTPOOPELLETKUN, KOTOPbI
B CBOIO 0Yepe/lb PaBeH LUMPUHE MO/OTHA.

Mpwv Haknelke NeHTbl crnegyeT ee NpuKaTbiBaTb POIMKOM, MOBTOPHOMY
MCMONb30BaHMIO OHA HE MOA/IEXMT, U MPUXMMaTL ee KOHTPOOPELLETKOM
KaK MOXHO N/IOTHEE K CTpoNuiam unu Hactuy. JonyckatoTcs apyrve
BapWaHTbl MOHTaXa, EC/ 3TO TEXHUYECKM O6OCHOBAHO MPOEKTOM.

MokpbiTne
KpbILWK

KoHTp6pyc

YnnotHutensHas
newta

KposenbHas
memGpaHa

O6peluetka

Puc. 14

B parioHe hpOHTOHHOIro cBeca HEOOXOAMMO 3aBEPHYTb MAPON30-
NALMOHHYIO MNIEHKY Ha TOPLIEBYIO YaCTb KOHTPOOPELLETKU U NMpUKpe-
NUTb K HEW NpuK NomoLmn ctennepa. N3nuwkn rugponsonsaumMoHHOM
NEHKN NO YPOBHIO 06peLleTkn o6pe3atoTcs Npy NoMoLLM CTPOU-
TE/IbHOr0 HOXa.

PekoMeHayeTcs ycTaHaB/IMBaTb MEMGPaHY Mo NOBEPXHOCTH yTe-
NAMTEeNns N3 KaMeHHon BaTbl 6e3 3a3opa.
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Mpun noaxoae rmaponsoNALnN K KOHbKY Heobxoaumo obecne-

UMTb NEepPEexXecT NOMOTEH C ABYX CKATOB Yepes OCb KOHbKa PaBHbIN
150 MM B Kaxayto CTOPOHyY. B pe3ynbTarte yero nony4ntcs ABOMHOWM
cnoii rugpounsonauun 300 MM. HaxnecTt nonoTeH Heo6xoanMO Npo-
KNenTb 0AHOCTOPOHHEN coeanHnTenbHon neHtoir TEXHOHUKOb
AJIb®AB3H/ 60. Ecnun B KOHCTPYKLMU MaHCapAbl €CTb XON04Hoe
yepaayHoe NPOCTPaHCTBO, TO OHO AO/KHO BbiTb NPOBETPUBaE-
MbIM Yepes KoHeK, Anddy3noHHblIe MeMbpaHbl cnegyeT yknaabl-
BaTb C BEHTU/ISLMOHHbLIM 3a30POM B palioHe KOHbKa. Takxe cnegy-
eT NpeayCcMOTPETb NPUTOK M BbIXOA BO3AyXa U3 NM0ObIX XONMOAHbBIX
Y4aCTKOB KpbIWK. Ha KOHbKe XONOAHbIX (YepAayHbixX) KpbIw tobble
NOAKPOBE/bHbIE M/IEHKM YKNaabIBalOTCA 6e3 nepexnecra, CoXxpaHsas
BEHTUNALMOHHbIE 3a30pPbl 06LLel WwWnpuHoii okono 100 mm. Peko-
MeHAyeTCs co3A4aTb AOMNOTHUTENbHbIE BO3MOXHOCTU AN NPOBETPU-
BaHWS Yepes3 HPOHTOHbI UK APYrUe BEHTUNALUMOHHbBIE S/IEMEHTHI.

B mMecTax npuMbikaHnin AN dY3MOHHBIX MEMOPAH K 3/1EMEH-

Tam CTPOUTESbHbIX KOHCTPYKLIMIA (OLUTYKaTypeHHas unm Kup-

nNn4YHasa cteHa, Tpy6a-AbIMOXOA) NPOK/eiKa KNeeM-repMeTukKom
TEXHOHWKO/J1b AJIbOADKKC MY no nepumeTpy BCEro NpUMbIKa-
HUsi o6s13aTesIbHa, MPU 3TOM TOJLLUMHA K/TEEBOro XryTa AO/KHa ObiTh
6—8 MM. Ecnn kpenneHne Npon3BoAMTCS Ha r1akne oCHOBaHUSA
(nnuta OSB, MeTann, NNacTuk), NCNOMb3yeTCs OAHOCTOPOHHASA Coe-
anHuTenbHaa neHta TEXHOHUKO/1b AJTbdABSH/ 60.

[ns HopManbHOro PyHKLMOHMPOBaHUS KPOBMN Heo6XxoaAnMo obe-
CcrneynTb Haanexallyto BeHTunaumo. Cuctema noakpoOBeNbHOW BEH-
TUNAUMSA BKNtOYaeT B ce6s TPy OCHOBHbIX 3/1eMeHTa: OTBepCcTMe
ANS NPUTOKa CBEeXero Bo3ayxa (06bl4HO GbiBaeT B paiioHe KapHU-
3a), BEHTU/IMPYEMbIVi 3a30p (KaHas Hag Tenou30nsLMOHHbIM C/O-
eMm) 4N UMpKyNsunm Bosayxa v BbITSXKHbIE OTBEPCTUSI B BEPXHEN
4acTu KpoB/n (06bIYHO ObiBaeT B paiioHe KOHbKA) (puc. 15).

Puc. 15
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BeHTMNALMOHHBIN KaHan Hag Tenonsonaunen n anddysnoHHoON
MeMOpaHot AO/MKEH UMETb BbICOTY nNpogyxa 50 MM npw yrne cka-
Ta 6onble 20°. MNpn yMeHbLUEHWW yr/ia HakMoHa ckaTa (MeHee 20°)
BbICOTa NpoAyxa A0/MKHa ObiTb yBenmyeHa Ao 80 mMm. Heobxoanmo
obecneunTb cBOGOAHBIV NPOX0OA BO3A4yXa B BEHTUNALMOHHOM 3a30-
pe, ANs 4Yero o6s3aTe/ibHO yCTaHaBMBAETCHA KOHTpobpeLleTka; ne-
PeKpbITUE MECT ABUXEHMS BO3AyXa He AoMnyCcKaeTCs.

Puc. 16

Bo3ayx AomkeH cBO60AHO NonadaTth B BEHTU/IALMOHHIA 3230

1 BbIXOAUTb M3 Hero. [11s 3Toro B panoHe KapHuU3a creayeT Takxe
npeaycMoTpeTb Npoayxu. BeITSXHbIE CUCTEMbI BEHTUAALMK Nped-

CTaB/fIeHbl FOTOBbIMU KOHbKOBbLIMU 1 TOYEYHbLIMM a3PO3TIEMEHTaMM.

3akpbiTe MeMOpaHbl KpOBE/IbHbIM MaTepuasniom (Ha cTeHax —
BHELUHen 06LIMBKOM, Ha CBUCAIOLLMX YaCTsAX — MOALUNBKOW) PEKO-
MeHAyeTCs NPOM3BECTN Cpasy Nocne yCTaHOBKM MeMOpaHbl. Bonee
TOro, 40 MOHTaXxa KpPOBe/IbHOrO MaTepuana Heo6xoanuMO 3aLlm-
LaTb KOHCTPYKLUMIO OT BO3AENCTBUS aTMOCEPHbBIX 0CaAKOB, YTOObI
He AOoMNyCTUTb CMblBa XMMMPOMUTKK C AEPEBAHHBIX 3/1EMEHTOB, pac-
NOMNOXEHHbIX HaA4 MeMOPaHO, N MOBPEXAEHUSA rMAPON30NALMOHHO-
ro crioss Mem6paHbl (anbTepHaTUBHbIN BapnaHT — He o6pabaTbiBaTb
XUMMPOMUTKOM PacnosioXeHHble Haf NOAKPOBEIbHOW MeM6paHoi
AepPEeBSAHHbIE 3NEMEHTbI).
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3.

MoHTax rugpo-
BeTPO3aLMTHbIX
MeMOpaH

Ha CNMOXHbIX
3/IeMeHTaxX KPoB/un



3. MoHTaX rmapo-BeTpo3aLyUTHbIX
MeMOpaH Ha C/TOXHbIX 3/IeMeHTax
KPOB/U

3.1. KapHus

KapHW3HbIN CBEC OTHOCUTCS K F1aBHbIM y3n1am Nto60ol CKaTHOM Kpbl-
Wwn. Yepes Hero B NoAKPOBENbHOE NMPOCTPAHCTBO MOCTynaeT oc-
HOBHas YacTb BO34yxa, KOTopas o6ecneynsaeT NpoBeTpuBaHne
TENOM30MALMN U CTPOMUNBHOK KOHCTPYKLUMK. BHe 3aBrcnmocTn

OT TMNa KPOBE/IbHOIO MaTepurana npasuia ycTponcTea NnogkpoBsesb-
HOW M30MSLMN Ha KapHM3e OAnHaKoBble. Tnapons3onaumsa Aonx-

Ha ObITb YNIOXeHa C HaxNecToM NpumepHo B 10 CM Ha KapHU3HYIO
nnaHKy 1 NpyKieeHa K Heli Npy NOMOLLM ABYXCTOPOHHEN akpuno-
Boii neHTbl TEXHOHWKO/J1b unu knes-repmetnka TEXHOHWKO1b
AJTbOADUKC Y. He ponyckaeTca o6pa3oBaHMe CKNadoK NieH-
KM Ha KapHM3e, Tak Kak 3TO MOXEeT MPUBECTU K HAKOM/IEHWUIO BOAbI

1 nbpa. Kak npasuio, NpuYnHori nogo6HOM OWNOKN ABNSETCS He-
nNpaBWIbHbBIA MOHTaX a3pPO3N1IEMEHTa CBeCa, NepBON 06peLLeTKn
1M No60BOW OCKN B NOALMBKE KAaPHU3HOMO CBECa.

Mpexae 4yem CMOHTMPOBAaTL NepBOE NOIOTHO AU Y3NOHHOW NNeH-
K1, HEOOXOAMMO NOArOTOBUTL BbIPE3bl B BEPXHEN YacTu CTponu
pa3mMepoM Mo OMOPHYIO AOCKY KanesbHUKa KoHaeHcata. [anee He-
06X0ANMO CMOHTMPOBAaTb B NPON3BEAEHHbIE BbIPE3bl OMOPHYIO A0-
CKY KanesibHMKa KOHAeHcaTa Ce4eHNeM Ha BCIO A/IMHY KapHU3HOro
cBeca (C y4eToM (hPOHTOHHbIX BbIMYyCKOB W 3anaca He meHee 100 mm).

CrponunbHas Hora

OnopHas gocka
KanenbHWKa KoHaeHcaTa

Puc. 17

CTbIKM ONMOPHbIX 4OCOK KanesbHMKa KoHAeHcaTa Heo6xoanumMo npo-
N3BOANTb Ha CTPONUbHOW Hore. KanenbHWK KOHAEeHcaTa 3akpennsg-
€TCHA Ha CMOHTUPOBAHHYIO OMOPHYIO AOCKY MBO3AAMU C LUMPOKOW

MOHTAX T'IPO-BETPO3ALLUTHBIX MEMBPAH 22 KAPHU3
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LUNSNKOM C HaxnecToM NnpuMepHo 30 MM KaneslbHUKOB KOHAEHCa-
Ta gpyr Ha apyra. Ceepxy, Ha paccTositHumn 10 MM OT IMHKUK cruba
KanenbHWKa KOHAeHcaTa, MOHTUPYETCS ABYXCTOPOHHAS akpuio-
Bas neHta TEXHOHWKO/Ib nnu HaHocuTcsa XryT knes-repmetu-

ka TEXHOHWKO/J1b AJIb®ADPUKC MY anametpom 6—8 mm. Pac-
MPOCTPaHEHHOM OLWNOKOW ABSETCA yKNaaKa rmapon3onaLMoHHON
MMIEHKN C ee BbIMYyCKOM B BOAOCTOUHbIN Xenoo.

3.2. EHpoBa

Haun6onee CNOXHbIMU M OTBETCTBEHHBLIMMW Y3/1aMU KPbILLX B UCTOS-
HEHWW 1 3KCN/TyaTaumu SBNSIOTCS €HAOBLI, Yepes HUX MPOXOAUT
HanGonbluee KONMYECTBO AOXKAEBON 1 Tanoi BoAbl. [03TOMY K MOH-
TaXxy NMOAKPOBENbHOW U30MALMMU B STOM MECTe MPeabaBASIOTCA 0CO-
GEHHO BbICOKME TPEGOBaHWS. B HEKOTOPBIX KPUTUUECKMX CyYanx
VUMEHHO rMAPON30/IALMOHHAs MeMGPaHa MOXET CTaTb Noc/eaHel
3aLUMTON KPbILWM U BCEro 34aHUS OT NPOHMUKLLENR Yepes KPOB/o
BOAbl. [MAPOVN30MAUMOHHLIVE MaTEPUan AO/MKEH UMETb MPOYHOE

1 HeflehOPMUPYEMOE OCHOBAHMWE, UTOBbI UCK/IOUUTE Pa3pbIBHbIE

1 pacTaArMBaloLme Harpysku.

Kak npaBuio, KOHCTpyKLUMel eHA0BbI ABNAETCS AePEBAHHbIN Ha-
CTUN LWIMPUHOWN He MeHee 300 MM oT ocu. TosWwmHa 4OCOK 3aBUCUT
OT LWara CTPONuA 1 yrna Hak/oHa Kpblwn. Heob6xoanmMo nponsso-
ANTb MOHTAX MMAPON30NALNN B €HAOBE paHblUe, YHEM MOHTaX M-
APOU30AALMN Ha NPUNEeraoLLmMxX ckaTax, Ha4MHasa ¢ NPOAObHOIrO
nonoTtHa A dY3NOHHON NIEHKN NOBEPX €HAOBHbLIX AOCOK W Mpo-
Aomkas 3aBefieHMEeM Ha 3TU [OCKM NOSIOTEH C 060MX CKaTOB.
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Andbdby3noHHas nneHka ykiaabiBaeTcs MoBepX CrOWHOro Ha-
CTWNa eHAOBbI OT KapHM3a A0 KOHbKAa €AMHOM NOI0CON MAEHKM

1,5 M (pekoMeHayeTcs Ncnonb3oBaTb ABa TEXHOMOMMYECKMX 6pyca
A9 hoOpMUPOBaHUSA M3rMOGOB NOOTHA MMAPON30/ALMN BOKPYT A0-
COK eHAoBbl). KpenneHune K KanesibHUKY KOHAEeHcaTa oCyLlecTBsAeT-
CSi NPW NOMOLLM ABYXCTOPOHHEN akpunoBon neHTsl TEXHOHWKO/1b
nnu knes-repmetnka TEXHOHUKOJ1b ATbOADUKC Y.
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Puc. 20

[Mocne NpucoeanHSIIOTCA PY/TOHbI CO CTOPOHbI MPUIEraloLmnx cka-
ToB. Haxnect cnepyet BbINoOMHATE He MeHee 150 mM. JTio6ble ropu-
30HTasIbHble U BEPTUKa/bHbIE Hax/1eCTbl PY/TOHOB AOMKHbI ObiTh
repMeTMyHO coeAnHeHbI (MPOKIeeHbI) crneLnanbHbIMU NeHTamMm

WUNN KN1EAMU, KOTOPbIE NMEIOT BbICOKYIO CTOMKOCTb 1 4O/ITOBEeY-
HOCTb.
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He ponyckaeTcs nepopauns NieHKn B MECTE BO3SMOXHOIO CTO-

Ka nonasLUei noa KPoB/IO BNaru, BkNtoyas koHaeHcar. KpennexHve
cko6amu cTennepa NPoOU3BOAUTCS TONIBKO B BEPXHUX MU Hanbo-
nee yfaaneHHbIX OT CTOKa BoAbl MecTax. KOHTpobpellueTka Ha ckaTax
He Ao/kHa goeoanTtecst 5—10 ¢M 4o HacTMNa eHaoBbl UK NPOAOSIb-
HbIX 6PYCKOB ANnga obecneyeHna cBOOGOAHOro cToka BoApl. Mo KoH-
TPoGpeLLeTKy B 30He eH0Bbl 06A3aTeIbHO UCMO/b3YETCS YNNOTHU-
TenbHas nexta. MNocne yknagku NAeHKW Ha eHAoBY pekoMeHayeTcs
NpoNuTL BOAOW Nepes BbINOMHEHMEM CreaytoLwWwero stana.

MOHTAX TMPO-BETPO3ALLUNTHLIX MEMBPAH 25 EHMI0BA
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3.3. Pe6po

Mpun MoHTaxe Aanddy3noHHON MembpaHbl Ha pebpe Heo6xoaMmMo
packaTaTb Ha OfMH U3 CMEXHbIX C Pe6POM CKaTOB MOMOTHO AN dy-
3MOHHOW NNIEHKN NapasnnesibHO KapHU3Y, YacTb NMOSIOTHA HY>HO 3a-
BECTW Ha BTOPOI cKaT 1 obpesaTb Ha paccToaHum 150 MM oT pebpa,
3aKpenuTb MOMOTHO CTPOUTE/bHBIM CTenepoM. BHu3y anddysnon-
Has NneHKa NpUKNenBaeTcs K KanesbHUKY KOHAeHcaTa Kneem-rep-
metnkom TEXHOHUKOJTb AJIbOADUKC Y nnun AByCTOPOHHER
akpunosoi coegnHutensHon neHton TEXHOHWKO/b, npeasapu-
Te/IbHO YCTAHOB/IEHHOW Ha Hero.
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[anee Heo6xo4MMO packaTaTb Ha BTOPOW CMEXHbIN C pebpom ckaT
NONOTHO AN Y3MOHHOM NNEHKN NapannenbHO KapHU3y, C Haxne-
CTOM Ha nepBbIii ckaT U o6pe3aTtb ero Ha paccToaHun 150 Mm

OT pebpa, 3aKPEnuTb NOSTIOTHO CTPOUTE/TbHBIM CTEMNNEPOM N NPUKIe-
UTb K KanenbHWKy KoHaeHcaTta kneem-repmetnikom TEXHOHUKO/1b
AJTbOADUKC MY nnm gBYXCTOPOHHEN aKpUIOBON COeANHUTENBHOM
nentoii TEXHOHWKO/1b, Takxe npeaBaputenibHO yCTaHOB/IEHHOW
Ha Hero. [lanee Heo6Xx0AMMO CMOHTMPOBaTb OPYCKN KOHTpoGpeLleT-
KM C YMIOTHUTE/NbHOW NIEHTON, He AOXOASA A0 Kpas naeHkn 150 mm.

Puc. 24

MOHTAX T'IPO-BETPO3ALLUTHBIX MEMBPAH 26 PEBPO
HA CNOXHbIX 9TEMEHTAX KPOB/IN



3.4. PpoHTOH

Ha hpOHTOHHbBIX CBeCax NOAKPOBESbHYIO MMAPOU30IALMIO HEOBXO-
AMMO yKnaablBaTb [0 Kpasi KPOBE/bHOM KOHCTPYKLMU. B 3TOM MecTe
HabntofaeTcs cUnbHaa BETPOBAs Harpyska U MOXeT MPOUCXOAUTb
3aflyBaHue 0cafKoB. MoToMy AepeBsAHHbIE 3NeMEHTbI U KUPMNYHYIO
KnagKy HEO6X0AMMO HAAEXHO 3aLUMTUTL MTMAPOU3ONALMOHHBIM Ma-
Tepuanom.

\ Q\“\\m\v&“ 7

[Ans chopmmpoBaHna hpoHTOHaA HEOOXOANMO HaMEeTUTb Ha BHELLHEeN
YacTM o6peLLeTKN IMHWIO (PPOHTOHA, UCXOASA U3 NepreHANKYISPHO-
CTV IMHUM (HPOHTOHA K NIMHUM KapHu3a. Janee Heo6xoANMO npu-
KPenuTb AONOHUTENbHbI BPYCOK KOHTPOOPELLETKN K HUXHER Ya-
CTV 06peLLeTKM, BbIPOBHSB €ro Mo pasMeyYeHHO’ IMHUM (DPOHTOHA,
3aBEepPHYTb MMAPOU30/IALMOHHYIO NIEHKY Ha TOPLIEBYIO YacCTb KOH-
TpOoGpeLLeTKN 1 MPUKPENUTb K HeW Npu NoMoLLM cTensepa.

3.5. MNpuMbIKaH1S 1 NPOXOAKK

Ecnu yepes KpoBe/ibHY0 KOHCTPYKLMIO MPOXOANT aHTEHHA, BEHTU-
NALMOHHaA Tpyba M NpoYme NpocTynatoLne 371eMeHTbl, TO Heo6Xo-
AVMMO Bblpe3aTb B MeMOpaHe oTBepCThe 1 NPOU3BECTU CoeanHe-
HUWe C TaKNM 3/1eMEHTOM O[JHOCTOPOHHEN COeANHUTENbHOM NIEHTO
TEXHOHWKO/J1b AJIbdABIH/ 60. OAHOCTOPOHHIOK COEANHUTETb-
HYIO NIEHTY UCMOMb30BaTh TO/IbKO MO rNagKoi NOBEPXHOCTN (MeTann,
nNNacTuk, CTporaHas gpesecuHa). CoeanHeHne Anddy3noHHbIX
MemOpaH ¢ MaTepuanamu, UMEIOLLMMM LLEPOXOBATYIO MOBEPXHOCTb,
pPeKoOMeHAyeTCH BbIMOMHATL TO/IbKO NPW NOMOLLM KNea-repmeTmka
TEXHOHWKOJ1b AJTb®ADUKC Y (puc. 26).

MOHTAX T'IPO-BETPO3ALLUTHBIX MEMBPAH 27 OPOHTOH
HA CNOXHbIX 3TEMEHTAX KPOB/IN
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Puc. 26

Hap npoxopkamu wnpwHon 6onee 50 MM, Hanpumep Tpyb6a-AbIMO-
XOf, HEOOXOANUMO BbINOMHWUTL BOAOOTBOASALLMI XENOOBOK aHanormy-
HO MaHCapAHOMY OKHY.

Ha Bcex NpuMbIKaHWsAX HEO6XOAMMO BhIMONHATE Ae(POPMALIMOH-
HYIO CKMagKy M3 NieHKU. Ha aepeBaHHbIX AoMax AePOPMaLMOHHYIO
CKMafKy HeO6X0AMMO YBEMUUYNTL C YH4ETOM MPOEKTHOW YCAAKM CTEH.

Mepepn yCcTPOCTBOM NPUMbBIKAHUSA FTMAPOU30ALMN K KUPMINYHOW
Knagke peKoMeHayeTcs 3apaHee y/I0XuTb C/10M BblpaBHUBAOLLEN
LITYKATYPKKN 1 3aNONHUTb PACLLUMBKY B Kflagke, YToObl yMEHbLUUTL
pacxopg knes.

3.6. MaHcapaHoe okHO

Bpeska MaHCapAHOro OKHa MPMBOAMT K HAPYLIEHUIO BO3AYLLIHOM
BEHTUIALMM B 3@30P€ MNOA MNIEHKON.

Puc. 27

MOHTAX IT'IPO-BETPO3ALLUTHBIX MEMBPAH 28 MAHCAPAHOE OKHO
HA CNOXHbIX 9/TEMEHTAX KPOB/IN



lMpucoeanHeHre NIEHKN K OKHY OCYLLLeCTBNAETCHA C yHETOM PEKO-
MeHpaunn NponsBoanTenen, Tak Kak pasHble U3roToBUTENN MaH-
capAHbIX OKOH NpeAiaratoT pas/iMyHble peLleHUs KpenaeHns nneH-
KV K cBOUM nsgenuam. MNMpumMbikaHme A dy3voHHON MNIEHKN K OKHY
AOMKHO BbITb BOAO- N BETPOHENpPOHMLaeMbIM. Hag npoeMoM okHa
Heo6X0ANMO BbIMOMHUTL APEHAXHbIV (BOAOOTBOASALLMIA) XeNOOOK.

Puc. 28

Jins 3TOro He06XO0ANMO yAANUTb KOHTPOOPELLETKY Haf OKHOM U 13-
roTOBUTb NOMOCY NAeHKK WwnpuHoin 30—40 cm 1 4OCTaTOYHOM ANn-
Hbl, NepeKpbIBaloLLEli MeXCTPONUBbHbIA NPOMET, AN NCNONBb30-
BaTb METa/INYECKUI XXeNoOOoK, BXOAALWMI B KOMMIEKT okHa. OTBOA
BOAbI/KOHAEHCATa AO/IKEH BbIMNO/THATLCSA HA COCEAHIO CTPOMW/Ib-
HYIO CeKumIo. HaxnecT nneHkn Ha Nonocy unn MeTanIn4yeckuii xe-
No60K HEO6XOANMO NPOK/IenBaTb OQHOCTOPOHHER COeANHUTETbHON
nentoii TEXHOHUKO/1b AJIb®ABESHA 60.

MneHka oTpes3aeTcs C 3anacoMm, 4N repMEeTUYHOro NPUCoeaNHEHUS
K KOPOGKe MaHCapAHOro OKHa. B 30He npoemMa OKHa NMpOMEXYTKU
MeXay 06peLleTKON 3anonHATCA 6PYCKaMy KOHTPOGPELLETKN.

Puc. 29

MOHTAX T'IPO-BETPO3ALLUTHBIX MEMBPAH 29 MAHCAPHOE OKHO
HA CNOXHbIX 3TEMEHTAX KPOB/IN



mapo-BeTpo3alumnTa 3aBopavmMBaeTCcs Ha OpyCcKku U KpenuTtcsa ckoba-
MW cTenniepa, Nocsie Yero NpokienBaeTcs OQHOCTOPOHHEN coeau-
HUTenbHo neHton TEXHOHUMKO/J1b AJIb®AB3H/ 60.

3.7. PeMOHT 3alUUTHOI NOAKPOBENbHOW MrMAPOU30NALIUN

[ns Bcex TMNoB andy3noHHbIX MemMbpaH NponsBoAcCcTBa
TEXHOHWKO/J1b AJIb®A geicTByioT cnegytowme npasunia: He pe-
KOMeHAyeTCs NCNOoNb30BaTb CKOTYM U FEPMETUKM HA OCHOBE CUn-
KOHa, 3MOKCUAHOM CMO/Ibl NN OBBLIYHOIO akpuna. Tn MaTepuansl
UMEIOT KOPOTKMUIA CPOK CIy>KObl — CMYCTSi HEKOTOPOE BPEMS MOXET
NPON30NTUN pasbeanHeHNe aeTanen n 3amTHbIN TMAPON30IaUN-
OHHbIi C/IOV CTAHET HerepMeTnyHbIM. B cnyyae HenpaBuibHO Bbl-
NOSTHEHHOI O COeANHEHNS UM NPOM3BEAEHHOI0 PEMOHTA, BblGopa
HenoaxoasaLero repMmeTka UM CoOeanHNTENbHON NeHTbl MPOU3BO-
anTenb He HeceT OTBETCTBEHHOCTM 3@ BO3MOXHbI ywep6. Owmnbka
C BbIGOPOM TakMx MaTepmanoB 0Obl4HO NPUBOAMUT K CrieaytoLemy:
HU3Kas MOPO30- N TEMIOYCTORUYNBOCTb, XUMUYECKOE Pa3/ioXeHne
rmapounsoNALnn, KOPOTKUI CPOK CNYyXObl NN HegocTaTouHas NpoY-
HOCTb COEANHEHUS, HU3Kas BOAOHENPOHMLIAEMOCTb, Manasi pacTs-
XXMMOCTb U T.M.

BAXHO!

KayecTBO 1 HaleXXHOCTb UMEIOT CBOIO LieHY. Yilep6 OT SKOHOMUMU
Ha NleHTax MoXeT AocTUraTh 60/bLIMX CyMM. LleHa owmnbok oyeHb
BenMKa.

MOHTAX T'IPO-BETPO3ALLUTHBIX MEMBPAH 30 PEMOHT 3ALLMTHON NMOAKPOBE/IbHOM
HA CNOXHbIX 9/TEMEHTAX KPOB/IN rnapousonaummn
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4. O6wme ycnoBmMsi MOHTaXa
Napon30NALUOHHbIX N/IEHOK

4.1. O6wme pekomeHgaUum

[Mapon30nALMOHHbIN CI0N NpeAHa3HaYvYeH Ansa npegoTepaleHma
KOHBEKTUBHOIO 1 AU PY3MOHHONO NPOHNKHOBEHMWS BNaru U3 nome-
LLEeHW B TEN/TION30/SLUMOHHBbIE MaTepuarsbl, @ TakXe HecyLlne KOH-
CTPYKLMN KPOBMN U CTeH. [[NaBHOE Ha3HaueHne Napom3onaummn 3a-
K/oYaeTCcs B TOM, YTO OHa NPEensaTCTBYET NPOHUKHOBEHWNIO BOASHbIX
napoB 13 BHYTPEHHEero NpoCTPaHCTBa B TEMOM30NALMNIO U YMEHb-
LWaeT coaepxxaHue Brarn B nocnegHen.

BbicOKO3hhEKTUBHbBIE MAPON3ONALMOHHbBIE M/TIEHKM MMEKOT C OOHOM
CTOPOHbI a/IOMUHU3MPOBAHHOE NOKPbITUE, KOTOPOE AOMNO/THUTENTBHO
NOBbILLAET UX MAaPON30NALMOHHbIE CBOMCTBA U OTPaXaeT 4acTb 13-
ny4aemoro Tenna BO BHYTPEHHee NPOCTPaHCTBO OObeKTa.

Mapon30onsLUMOHHbIE NTEHKN NPUMEHSIIOTCS C Tennonsonsauunei

N3 CTeK/I0BaThl U MUHBATbI, BCMIEHEHHOW N30NSALMKN, MaTepuanamm
TMNa NeHONoNANCTMPON 1 T.N. BbicokoadthekTnBHbIE Napobapbepbl
pPeKOMEeHAYeTCst MPUMEHSTb B KOHCTPYKLMSIX, FAe CO CTOPOHbI UHTe-
pbepa SIBHO NPUCYTCTBYET BbiCOKas TemnepaTypa 1 BNaxHOCTb (Bbl-
COKOe MapumanbHoe faBneHue).

Mpun MOHTaxe Napon3onaunMoHHbIX NneHok TEXHOHWKO/Ib Heo6-
XOAMMO cobnofaTb AENCTBYIOLWMNE OBLENPUHATBIE TEXHUYECKME
HopMbl 1 npaeuna: ClM Kposnu, CTO HKC 2.1-2014 KOHCTPYKTUBHbIE
Cnou Kpbiwn. Bo Bpemsa ycTpoicTBa NaponsonauUmMOHHOro C/ios He-
06X0AMMO YCTaHOBUTb KOHTPO/Ib 3@ COOMIOAEHNEM TEXHOMNOI UM Bbl-
NoAHeHns paboT, pe3ynbTaTbl KOTOPOro 3amkcnpoBatb B «)KypHa-
ne NPon3BoACTBa PaboT Ha OO BEKTE.

Mepen ncnonb3oBaHMEM XUMUYECKNX CPEACTB (QHTUCENTUKM, aHTU-
NUPEHbI, LUTYKaTypHble PacTBOpPbI 1 T.M.) CneayeT NpoBepuTb UX CO-
BMECTUMOCTb C NapPON30AALNOHHBIMU MSIEHKaAMK 1 YOeanTbCs, 4TO
OHUM He noBpexaatoT neHku (puc. 30). Mpu MOHTaXxKe NnaponsonALnm
paHbLUe TeNIOM30NALNOHHOrO C/I09 U rTMAPO-BETPO3aLUnThl, Cre-
AyeT 3awmuaTte AepeBAHHbIE 3/IEMEHTbI KOHCTPYKLUNN, K KOTOPbIM
6yAeT NPOM3BOANTCH MOHTaX, YKPbIBHbIMW Matepuanamu. ATMoC-
hepHble BO3AENCTBUIA MOTYT MOB/EYb CMbIB MPOMUTKN 1 NonagaHne
ee Ha Napou30MAaLMOHHBIN MaTepuan. He gonyckaeTtca nonagaHue
MaLLUMHHOIro Macna u3 6€H30MHCTPYMEHTA Ha NNEHKY, Tak Kak 3To
MOXET NPMBECTUN K €€ NoBpexXAeHUIo. NMapon30naunMoHHbIe NNEHKN
He 06/1a4at0T NOCTOSAHHOM YCTOMUYMBOCTBIO K YNIbTPadnoneToBomy
N3ny4veHuto.

B nomeLLeHMsX C NPAMbBIM UKW paccesiHHbIM Y P-n3nyyeHmem ycra-
HOB/EHHbIE MNEHKN AOMKHbI ObiTh 3aLUMLLEHBI MOKPBLITUEM C BHY-

OBLLXE YCNIOBMS MOHTAXA 32 OBLLWE PEKOMEHALIMK
MAPOU30NALMOHHBIX NMJEHOK



TPEHHEN CTOPOHbI NN YKPbIBHLIM MaTepnaniom CBepxy, eciiv
MOHTaX napounsonsaunm 6bi/1 NPOM3BEAEH PaHbLUe, YeM TEN/I0n30-
NAUMOHHBIV CNOW 1 rMapo-BeTpo3aLymTa.

Puc. 30

Mpeunmyuectsa napousonsaumn TEXHOHUKO/Ib AJIbPA

— O6napgaeT BbICOKOW MeXaHU4YeCKOoli NPOYHOCTbIO, CMOCOBHOCTLIO
C NerkoCTbio BblAepXnMBaTb BeC yTennutend,

— YBENYMBAIOT CPOK CNYXObl TENON30NALMOHHOIO CIOA U Hecy-
el KOHCTPYKLNK;

— YNy4dLaloT TENION30NAUNOHHbIE NapameTpbl U IHepProaheKTnBs-
HOCTb 3[aHu4,;

— 061agatoT BbICOKOW CTOMKOCTbIO K MApONPOHMLAHNIO;

— 3Ko/Iormyeckun 6e3onacHoi.

TEXHOHWUKO/J1b AJIb®A BAPbLEP 4.0

MHorocnoiHasi napovsonsium-
OHHas N/IeHKa C oTpaxatoLwmnm
nokpbiTem (puc. 31).

MpumeHeHue:

— yTensieHHas KpoBns;

— NepeKpbITUs;

— CTEeHbl KAPKACHOW KOHCTPYK-
Luu.

OBLLXE YCNIOBMS MOHTAXA 33 OBLLWE PEKOMEHJALIMK
MAPOU30NALMOHHBIX NMJEHOK



TEXHOHWKOJ1b AJTIb®A bapbep 4.0 — yeTblpexcnoHas naponso-
NALMOHHaA hoNbrmpoBaHHas nneHkKa, o6nagaroLlas NnpakTUHeCcKn
HyneBO NapoNPOHMLAEMOCTbIO, 3@ CHET Yero o6ecneymBaeTcs Ha-
AEXHOCTb OT MPOHUKHOBEHWSI BOASHOIO Napa B CTPOUTENbHYIO KOH-
CTPYKLMIO. BbICOKONPOYHas, apMMpOBaHHAsA CETKOM, HO MPU 3TOM
nnacTMyHas gaxe npu oTpuuaTesbHbIX TEMNepaTypax.

MpumeHsieTcs Ansa yCTpoicTBa Napon30SLMOHHOrO Cosi B CKaT-
HbIX KPbILLaX, MePEeKPbITUSAX U CTEHAX KAPKACHOW KOHCTPYKLW.
PekomeHayeTcst ANs NCNonb30BaHUS B JOMax C MOCTOSIHHbIM
NPOXVBaHUEM, B MOMELLLEHWNSIX C HOPMasIbHbIM MUKPOK/IMMaTOM

1 NOMELLIEHNAX MOBbILLEHHOR BNaXHOCTU (KYXHWU, BaHHbIE KOMHATHbI,
6accelitbl). [neHka aBnseTcs sHeproapPeKTMBHOM 3a cHeT Hanu-
4K aNOMUHMEBOIO PeIEKCHOrO C/105, YTO NMO3BOMSET CHUXATb
3aTpathbl Ha OTOMN/IEHNE U KOHAULIMOHMPOBAHWE.

TEXHOHWUKO/J1b AJIb®A BAPbLEP 3.0

MHorocnoliHaa apMmpoBaHHas

M Anbo

nonynpospayHas Nnaponsons-
LIMOHHasA nneHka (puc. 32).

(2]
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g MpumeHeHune:

§ — yTensieHHas KpoBns;

H — NepeKkpbITUS,

— CTeHbl KAPKaCHOW KOHCTPYK-
umn.

=  vorury )

Puc. 32

TEXHOHWKOJ1b AJTb®A Bapbep 3.0 — apMrpoBaHHas TPEXCNon-
Has NneHKa C orpaHNYeHHoOW naponpoHuLaeMocTslo. bnarogaps
Noslynpo3paYvYHoON CTPYKType NeHKa No3BoNgeT CBOEBPEMEHHO Bbl-
ABNATL U YCTPAHATb AedeKTbl yTENNEHNA U BU3YarlbHO KOHTPONNPO-
BaTb Ka4eCTBO MOHTaxa.

MpumeHsieTcs Ansa ycTpoicTBa NapomnsonsLUMOHHOrO CNos B CKaT-
HbIX KPOBSX, MEPEKPLITUAX U CTEHAX KaPKAaCHbIX KOHCTPYKLN C
HOPMasbHbIMU BI@XXHOCTHLIMU PEXMMaMUN BHYTPEHHUX NMOMELLEHWA.

OBLLME YCNIOBMS MOHTAXA 34 OBLLWE PEKOMEHALIMK
MAPOU30NALMOHHBIX NMJEHOK



TEXHOHWUKO/J1b AJIb®A BAPbLEP 2.0

[ByxcnoiiHas Nnapon3onsiumoH-
Haa nneHka (puc. 33).

=

MpumeHeHue:

— yTenneHHas KpoBns;

— NepeKpbITUS;

— CTeHbl KAPKACHOW KOHCTPYK-
Lmn.

TEXHOHWKOJ1b AJTIb®A bapbep 2.0 — AByxc/noHasa naponsons-
LMOHHaSA NMMeHKa C orpaHUYeHHOo’ NaponpoHuLaemMocTbto. Mpenat-
CTBYET NPOHUKHOBEHWIO Mapo0BpPa3HO BNarn B yTENIMTENb U HECY-
LYK KOHCTPYKLMIO U3HYTPY NMOMELLEHWS.

MpuMeHseTcs AN yCTpoiicTBa Napon30sSLMOHHOMO CMoSi B KPOB-
NAX, NEPEKPbLITUAX, CTEHAX KAPKACHbIX KOHCTPYKLIMIA B AOMaX He-
MOCTOSIHHOIO MPOXWBAHMSA (Aayun, KOTTeaXw), @ TakKe B fOMaXx
MOCTOSIHHOI O KPYr/IOrOANYHOIO MPOXMUBAHMS, HO B MOMELLEHUAX

C CYXMM U HOpPMasibHbIM BIaXHOCTHLIMU pexumamu. [MNnexka npu-
MEeHSIeTCSl B COMETaHUN C cynepanddy3MoHHbIMU MeMOpaHaMn —
TEXHOHWKOJ1b AJIb®A TOTI, TEXHOHUMKO/1b A/Tb®A BEHT 130,
150.

4.2. MoHTaX Napou3oNALMOHHbIX M/TIEHOK

Mapon30MAUMOHHbBIE MNEHKM YCTAHABMBAIOTCSH B KOHCTPYKLMAX

C Tennou3onsauUmen n pasgensaioT oTannBaeMoe U HeoTanMeaemoe
MPOCTPaHCTBO. Mepea MOHTaXOM pekoMeHAyeTCs y6eanTbCs B TOM,
YTO BCE MYCTOTbI MEXAY 3MeMEHTaM1 CTPOMMU/ILHON CUCTEMBI 3a-
MOSIHEHbI yTENIUTENEM, KOTOPbIN CMOCOGEH HEMHOIO PaCLLUMPUTLCA

CrponunbHas Hora

J /

Puc. 34 LLHypka

OBLLXE YCNOBMS MOHTAXA 35 MOHTAX MAPOU30IALIMOHHBIX
MAPOU30NALMOHHBIX MJEHOK MNEHOK



Mo Mepe BbICbIXaHNA CTPOMWU/TIbHbIX HOT. Takne MyCTOTbl MOT'YT BO3-
HUKHYTb NMpW BbICbIXaHUN 6anok, n3 KOTOPbIX cAe/laHbl CABOEHHbIe
3N1eMeHTbl CTpOI'IVU'IbHOI7| KOHCTPYKLNW. Nocne moHTaxa napounsonga-
Unmn 3T Mmecta 6y,C|,yT HeOOoCTYyMNHbI, @ NPOMEXYTOK Mexay 6ankamm
MOXeT CTaTb MOCTUKOM Xonopaa.

Ecnv onopHas o6peLueTtka Huxe napov3onsaummn 6yaeT yctaHaB v-
BaTbCS He Cpas3y Nnocsie MOHTaXxa napoGapbepa, To peKoMeHAyeT-

CSl Nepes MOHTaXOM MIEHKU UCMO/b30BaTh OMNopy ANs yTennure-

Nsi B BUAE 3Ur3aroo6pasHO HATAHYTOM LUHYPKM MO HUXHUM KpasMm
cTponun.

Mapon3onsaumMoHHbI Crioi 4oMXeH 6biTb HenpepbIBHbIM (CMoLW-
HbIM) Ha BCeW nnowaan 3awuaemMon oT napa KOHCTPyKUun. Py-
NOHbI MaPOU30ALMN MOXHO MOHTMPOBAaTbL BAOMb UM MoMnepek
CTPONWUIbHBIX HOM. HampaBneHve Hax/iecTa He UMeeT 3HaYeHus,
T.K. OH JO/MKEH ObITb 06A3aTe/IbHO FePMETUYHO MPOK/IEEH.

MapkunpoBaHHasa CTOPOHAa MIEHKN A0o/KHa ObiTb 06palleHa K
MOHTaXHWKY. MOHTaX N1I€HOK NPON3BOANTCA BHAXECT (MpUmep-
HO 10 CM), Ha KaXAabli PY/IOH HAHECEHbI MAPKUPOBOYHbIE JTUHUW.
IMneHKy cnegyeT MOHTMPOBATL C HAaTArOM, HE AOMycKas NpoBuca u
CKNaAoK, YTOObl HAAEXXHO NMPOK/IENTb HaXNECT PYNIOHOB U UCK/TIO-
untb fedopmaumio yrennutens. NpeasaputenbHyto hrukcaumo
napounsonaunm K CTponuiam Heo6xoaMMo BbINOMHUTL CTEM/IEPOM
¢ warom 20—30 cMm. [Ans NpoKNenkn HaxnecToB NosoTeH creayeT
MCMNo/b30BaTb OHOCTOPOHHIOID COEANHUTENBHYIO NeHTy TEXHO-
HWKOJ1b AJIb®ABIH/ 60, a Npu HasIMuYnKN XXECTKOro OCHOBaHUSA
paspeLLaeTcsa UCNob30BaTh ABYXCTOPOHHIOK aKpPUIOBYIO NEH-
Ty TEXHOHWKOb nnu kneit-repmetnk TEXHOHUKO/1b A/TbOA-
®OUKC AC.

Mapownsonauus ‘ Mapownsonsauma

OAHOCTOPOHHSS NeHTa [ByXCTOPOHHSIA NeHTa
Puc. 35 unu knei

PekomeHayeTcsi BECTU MOHTaX Naponsonsaumm LenbiMm NoNoTHa-
MW, 6e3 BEePTUKA/IbHbIX CTEIKOB. EC/iv 6€3 BepTUKasbHbIX CTbIKOB
06GONTUCh HeMb3$, TO CTbIKOBKa NOSIOTEH AOMKHA NPOUCXOANTb Ha
cTponunax ¢ hukcaumeii ckobamu ctennepa v nocneaytoLleii npo-
KneWkol OAHOCTOPOHHeN coeamHuTenbHoli nenton TEXHOHWMKO/1b
ANb®AB3H/ 60.

OBLLME YCNIOBMS MOHTAXA 36 MOHTAX MAPOU30IALIMOHHBIX
MAPOU30NALMOHHBIX NMJEHOK MNEHOK



Mapoun3onaunoHHbIe MNNEHKN (UKCUPYIOTCS K AEPEBSAHHbBIM KOH-
CTPYKLMAM CKOBaAMU MEXaHUYECKOro CTensiepa C NocneayoLei
NPOKNENKOM MECT COEANHEHUS K AAPYTUM 3/1EMEHTAM KOHCTPYKLIMK
(HanpuMmep, K OUMHKOBAHHbIM NPOMUNAM) K CTEHE N3 KMPMNYA, KaM-
HS, NeHO6eToHa U 6eToHa — C MOMOLLbIO ABYCTOPOHHEW coeau-
HUTenbHoi NeHTbl TEXHOHWKO/1b AJIb®ABIH/ 25 nnu knes-rep-
metnka TEXHOHUKO/J1b ANTb®ADGUKC AC. MNneHky HeobxoanMo
yKnagbiBaTtb ¢ 4epOopMaLMOHHON CKNaaKon (MPUMEPHO 2 CM) K CTe-
He, KOTopas NpefAHa3HaYeHa ANsa KOMMNeHcaunm ycagkm CTeH 1 CTpo-
NMUNbHOW KOHCTPYKUMK. OHa ByaeT npeoTBpaLLate NOTEPIO repme-
TUYHOCTV NPUMbIKAHUS UK Pa3pbIB NNeHKU. Ha AepeBsHHbIX goMax
cnepyeT yBenu4uuTb AeopMaLMoHHYo cknaaky Ao 4 cm. Mpu MoH-
Taxe MHXEHEPHbIX CEeTeN HeNb3A AOMNYyCKaTb, YTOObLI HA Mapon3ons-
LMOHHbIA CNOI OKa3blBanoCb MEXaHUYECKOE UMK TEM/TIOBOE BO3AEN-
cTBME.

I'Ipvl HecobnoaeHumn npuBefeHHbIX Bbllle peKOMeH[J,aLlI/IVI 3Hau4un-
TeNbHO CHUXaeTCA 3Cb(.‘beKTI/lBHOCTb paGOTbI napousonauum n Bo3-
HUKaloT I'Ip06l'IeMbI — HaMOKaHue Tennonsonaunun, noasneHne
MOCTUKOB X0/104a, NoTep4da Tenna, BOAAHOWN nap, HeXenatenbHbIn
KOHAEHCAT U npo4yee.

OKOHYaTe bHbIA Kpenex Napon3osiLMOHHbIX MIeHOK BCEraa Bbl-
NMOSTHAETCS KapKacHbIMU 6pycKaMu unv NpotmnsMn BHyTPEHHeM
OTAENKM, KOTopble 6yayT BOCNPUHUMATL PacTArMBaloLLyto Harpys-
Ky OT yTEennuTens n He NO3BONSAT PA30MTUCH CTbIKY MapPOU30NALIUN.
[ns MakcMMarbHOM 3aluTbl yTENAUTENs peKoMeHayeTcs npume-
HSTb YNAOTHUTESIbHbIE NEHTbI B MecTax nepdopaumm napomsonsum-
OHHOII MNeHKM rBO3AAMM UK ckoGamm ctennepa. Mpu ytenneHun
nosornx Kpbliw (C yknoHom meHee 30°), Npu MCNO/b30BaHUN HeAo-
CTATOYHO NNOTHOrO yTennuTens (MeHee 30 kr/mM3) MOHTax noaaep-
XUBaOLMX GPYCKOB UM HacTU/Ia SIBASIETCH 06A3aTe bHbIM Tpe-
6oBaHveM. O6LIMBKY MOTOMKA U CTEH PEKOMEHAYETCS KPennuTb K
ob6peLueTke Tak, YTOObl KPENeXHble 3/1eMEeHTbl He NOBPEeXaanu na-
pousonsaumio. MpocTpaHCTBO Mexay napousonsaumeit u o6LLnBKOWM
MOXHO BbIFOAHO UCMOMb30BaTh 47191 3/1IEKTPONPOBOAKU U APYTUX
KOMMYHUKaumni. Ana achdekTMBHOM paGoTbl Mapon301aLMOHHOM
NEHKN C artOMUHU3NPOBAHHbLIM CI0EM HEOOXOAMM BO3AYLLUHbIN 3a-
30p TONWMHOW 4—6 cM Mexay napousonsaumeit n o6LWNBKON NOTON-
Ka/CcTeH.

OBLLXE YCNOBMSA MOHTAXA 37 MOHTAX MAPOU30/IALIMOHHBIX
MAPOU30NALMOHHBIX MJEHOK NMEHOK
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5. MOHTaX Napon30ALMOHHbIX NNEHOK
Ha C/IOXHbIX 3/1eMeHTax KPpoB/u

5.1. KapHus

[Nepen MOHTaXXOM MNapoON30NALUMOHHON NIEHKU B PaliOHe KapHU3a
pekomeHayeTcs y6eamTbCs B TOM, UTO CTEHA, K KOTOpOI ByaeT npo-
NCXOAMUTL KpenneHue, poBHas, cyxas u uncrtas. MNpun Heo6xoamMmMocTm
HY>XHO NPOBECTN NOAroTOBUTENbHbIE PA6OThI, HAaNPUMEP OLLTyKaTy-
pUTb UK 3arpyHTOBAaTb.

[anee Heo6xoAMMO 3aBECTU HMXKHEE MOSTIOTHO Napon3onaumm

Ha CTEeHY M NPUKIENTb OAHOCTOPOHHEN COEANHUTENBHOW NTEHTON
TEXHOHWKOJ1b AJIb®ABIH/ 60 (npn Hanu4mnmn rnagkoro OCHo-
BaHus), kneem-repmetnkom TEXHOHUKOJ1b AJIbOAGUKC AC nnn
ABYXCTOPOHHEN coeanHutenbHon neHtoi TEXHOHUKO/1b AJTbOA-
BIOH/A 25. MNpun Heo6Xx0ANMOCTM PEKOMEHAYETCS YCUNNUTbL Kpenne-
HWe C NOMOLLBIO AOMONHUTE/TbHOM MEeXaHNYeCKon hrukcaunmn.

CrponunbHas
Hora

Mapowuszonsauma

/(& Ytennenve

Mayspnat

MoarotoBneHHoe
OCHOBaHue

t

T [ononHutensHas
MexaHuyeckas
Pukcauns

T | CoepuHutenbHas
\( NeHTa unn Knen
OTceuHas nsonaums

Puc. 36

B mecTe npokneiikn pekoMeHayeTcs npeaBapuTenibHO 3anon-
HUTb PACTBOPOM LUBbI MEXAY KUPNuYamu Ans yMeHbLLUEHUs pacxo-
aa knes. NoBepxHOCTb CTeHbI, Ha KOTOPYO ByaeT HaHOCUTCS KNewn,
OO/MKHa ObITb YNCTOM U HOPMaNbHOW BaXHOCTH.

MOHTAX NMAPOU30ALIMOHHBIX NJEHOK 40 KAPHU3
HA CNOXHbIX 9/TEMEHTAX KPOB/IN



5.2. EHpoBa

Mepen MOHTaXXOM Napon3onsaumMn B eHaoBe HEOOX0AMMO yoeanTb-
CSi B TOM, YTO YTEN/IEHbI MECTa COEANHEHUS CTPOMWU MeXAy COGOIA.
MoOHTaX OCyLLEeCTBNAETCS NEePEexXIeCTOM NOMOTEH Yepes eHaoBbIi
6pyc Ha 100 MM € nocneayoLen NPOKNENKo NOMOTEH Napon3ons-
unmn ogHoctopoHHel neHton TEXHOHWKOJ1b AJIbABIH/ 60.

5.3. Pe6po

MoHTax naponsonaumm Ha pebpe oCyLLeCTBNAETCA NepexnecTom
nonoteH B 100 MM Yepes xpebToBbIN 6PYC, C AanbHEeRLEen NPOKNen-
KOV MecTa CTbIKOB MOMOTEH NapOU30ALMY OOQHOCTOPOHHENR coeau-
HUTenbHoW nentoi TEXHOHUMKO/1b AJTb®ABIH/ 60.

5.4. ®poHTOH

Mepen MOHTaXOM Napov30MALMMY B paiioHe (PPOHTOHA PeKoMeHAy-
eTca y6eanTbCs B TOM, YTO NPOCTPAHCTBO MeX/Ay CTEHOW U KpanHe
CTPOMMWILHOM HOTOM YTEMNEHO U CTEHA, K KOTOPOii ByAeT npouc-
XOAUTb KpenseHune, poBHas, Cyxas 1 yuctas. MNpu Heo6xoanMMoCTu
HY>XXHO NPOBECTV MNOArOTOBUTE bHbIE PABOThI, HANPUMEP OLUTYKaTy-
PWTb MK 3arpyHTOBATb.

Yrennenve MogrotoeneHHoe
ocHOBaHue

CrponunbHas
Hora

Mapowusonsiuns

CoefnHuTenbHas
neHTa

Monoca
[ononHntensHas ~ Napousonsunn
MexaHun4eckas CoepavHutenbHas
dukcaums NeHTa Unu Knemn

Puc. 37

[anee Heo6xoaMMo 3aKpenuTb NOMOTHO NapoM30MALMN Ha Kpaii-
Hel neped PPOHTOHOM CTPOMW/IbHOM HOre 1 obpesaTb ero no Ha-
PY>KHOW rpaHu Un oCcTaBWTb 3amnac 419 3axXo4a Ha CTeHY NPUMepHO
Ha 10 cm nntoc 1-2 cM Ha gedopMaumoHHyto cknaaky. Ecnv nonotHo
OTpe3aHo Mo CTponune, TO HEOO6XOANMO OTpe3aTb OT PySIoHa Napo-

MOHTAX MAPOU30/IALIMOHHBIX NJIEHOK 4 EHJI0BA
HA CNOXHbIX 3TEMEHTAX KPOB/IN



N30M9UMKM NOOCY, LUMPUHA KOTOPOW onpeaensieTcs 3axo4oM napo-
N30NALUMMN Ha CTEHY NpUMepPHO Ha 10 cM, 3anacoMm Ha CTbIKOBKY 3TOW
MoJI0ChkI C MOSIOTHOM CKaTa Ha CTPOMW/IbHOM HOMe 1 3arnacoMm Ha ae-
hopMaLMOHHYIO cknagKy. Nonoca naponsonaumm NpukpennaeTcs
CHa4yana K CTeHe C MOMOLLbIO OAHOCTOPOHHEWN COeANHUTENTBHOW NEHTbI
TEXHOHWKO/1b AJIb®ABIH/ 60 (npn HanM4mm rnagkoro 0CHoBa-
HKs), cneumansHoro knes-repmetnka TEXHOHUKO/J1b AlIbOADPUKC
JC vnun gBYCTOPOHHel coeanHutenbHoi neHtel TEXHOHWKO/1b
ANb®AB3H[ 25. PekomeHayeTCs yCUINTL KPEMIEHME Napon3ons-
LMK K CTEHE C MOMOLLbIO AOMOSTHUTEIbHOM MEXaHNYECKOM (hnkcaumm.
Mocne atoro hopmMmpyeTcs HaxNecT Ha NOIOTHO OCHOBHOIO CKaTa C
po6asneHnem 1-2 cm Ha AeOpPMaLIMOHHYIO CKaaKy.

5.5. KoHek

Ecnu B pailoHe KOHbKa MMeeTCs KOHbKOBbI OpyC, KOTOPbLIA ony-
CKaeTCH HMXEe HUXHEW rpaHun CTponwus, TO B 3TOM C/lyYae Heoo6-
XOAMMO 3aBeCTM Napon30IALMIO Ha KOHbKOBbIN 6pYC 1 Npukne-
UTb ee ABYCTOPOHHel coeanHuTenbHon neHton TEXHOHUKOb
AJTb®AB3H/ 25 nnun cneumanbHbIM Keem-repmeTMkom
TEXHOHWKO/J1b AJIbOADUKC AC. Ecnm yron Hak/oHa KpbILwK no-
3BO/IIET NPOU3BECTN OOMONTHUTENBHYIO MEXaHUYECKYIO hruKcaumio,
TO peKoMeHAayeTCs 370 caenatb.

KoHbKoBBI Gpyc

f o
CoeauHWTeNbHAA NeHTa
UM KNeii-repMeT

Mapownsonauus

Puc. 38

5.6. Mpoxop Tpy6bI

[nsa npucoeanHeHna napobapbepa K Tpybe CHavana Heo6xoanmo
Bblpe3aTb OTBEPCTME B NAPOM30/1GLIMN TAKOrO pa3mepa, 4ToObl TPy-
6a Morna nponTn HackBo3b. CoeanHeHe Napom3onauumn ¢ Tpyooii
OyaeT BbINOMHATLCA OTAENbHOM 3annaTon. [nga 3Toro Bblpe3aeT-

CSl YeTbIPEXYroNbHbIA KyCOK NMIEHKN HYXXHOIO pasmepa, B LeHTpe
oTMeYaeTcsa 0BanoobpasHblii KOHTYP TPyObl U Bblpe3aeTcs OTBEp-
ctue B chopMme 3Be3abl. [1ocne aToro 3annarta HaTArMBaeTCs Ha TPy-
6y 1 repMeTUYHO NPUKIENBAETCS OAHOCTOPOHHEN COeANHUTENBbHOM
nextoii TEXHOHWKO/1b ATb®AB3HA 60 no nepumeTpy 3annathbl
N BOKPYr TpyObl.

MOHTAX NMAPOU30ALIMOHHBIX NJEHOK 42 KOHEK
HA CNOXHbIX 9/TEMEHTAX KPOB/IN



5.7. MaHcappaHble OKHa

Camas 4acTas owmnbKa Npu MOHTaXe NaponsonauUmMmn — oTcyT-
CTBME repMeTUHYHOrO NPUMbIKaHNA NIEHKN K KOPOoOKe okHa. He-
60/bLIas WeNb B NPUMbIKAHUN MOXET CTaTb MPUYNHON Cepbe3HbIX
npo6aeM — HaMOKaHWS YyTENANTENS, MOBPEXAEHNA OTAENKN U Ae-
PEBAHHbIX 3/1EMEHTOB CTPONUIBHON KOHCTPYKUMK. NpUMbIKaHne
naponsonsaLMmn Heo6X0AMMO BbINOHATL C MOMOLLLIO KNesa-repme-
™mKa TEXHOHUKO/J1b ATb®ADGUKC AC nnu ABYCTOPOHHEN NEHThI
TEXHOHWKO/1b AJTIb®AB3H/ 25 B cneumanbHOM nase Ha BHY-
TPEeHHel NOBEPXHOCTU KOPOOKUN. TONLKO TAKOW BapnaHT NpUMbIKa-
HWS OyAeT AaBaTb MNOMNHYIO rapaHTUIO BO3AYXOHENPOHULaeMbIN na-
pounsonaunm BoKpyr okHa. lNpu ycTpoiictBe npoema Heo6xoanmMo
MCNo/b30BaTb OTAE/bHbIE MONOChI NAEHKN W yKNnaablBaTb nx 6e3 Ha-
TAXEHNSA C TaKUM pacyeToM, YTOObl NPU NOCneayloWweM MOHTaxe oT-
AeNOYHOro MaTepuana He nopeaTtb napousonauunio. inga ston uenm
HY>XHO PacrnonoXuTb BHaX/IECT Hape3aHHble NONO0Chl Napon3ons-
LK U NPUKNENTb K OKHY C MOMOLLbIO OAHOCTOPOHHEN CoeanHNTENb-
HoW neHTbl TEXHOHWKO/J1b ANTb®AB3H/ 60 unu knea-repmeTtvka
TEXHOHWNKOJ1b AJTIb®ADPUKC AC. AnbTepHaTUBHbLIM BAPUAHTOM
6yneT HaHecTn knen-repmetnk TEXHOHUKO/1b ATbGADGUKC AC
B a3 OKOHHOW paMbl 1 3aTeM BKIEUTb MIEHKY. [10N0Ckl Naponso-
NALUN HYXKHO CKNENUTb APYr C APYrOM C MOMOLLbIO OAHOCTOPOHHEW
coeanHutenbHoin neHtel TEXHOHUKOJ1b AJTbOAB3H/A 60. Yrnbi
OTKOCOB OKOHHOIO Npoema repMeTUyYHO NPOKIenTb OAHOCTOPOHHEN
nentoit TEXHOHWKO/1b AJIb®AB3H/[ 60 nnun kneem-repmMeTmkom
TEXHOHWKO/1b AJTb®ADUKC AC.

B HacToslee BpeMs BCe BeayLune NponM3BOANTENN OKOH AOMOMHU-
TeNbHO NpeAnaratT crneunasnbHble MMapPoU30ISaLMOHHbBIE U NApon-
30MAUMOHHbIE KOMMNEKTbI A58 KaYeCTBEHHOM 1 BbICTPO 3onaunm
npoema. Tem He MeHee peKoMeHayeTCst UCNOob30BaTb AOMOMHN-
TeNlbHoe YNIoTHEHMEe Hanbonee CIOXHbLIX U OMaCHbIX MeCT — yr/ioB
npoema.

MOHTAX MAPOU30/ALIMOHHBIX NJEHOK 43 MAHCAPAHbIE OKHA
HA CNOXHbIX 3TIEMEHTAX KPOB/IN



5.8. PemoHT NaponsoNAUMOHHbIX MNTEHOK

[ns Bcex TMNOB Napon3onsaumoHHbix nineHok TEXHOHWKO/b
AJNTb®A BAPLEP pelictBytoT cnefytoLime npasuna: Henb3q npu-
MEHSATb CoOeANHUTENbHbIE NTEHTbI U FEPMETUKN HA OCHOBE CU/INKO-
Ha, 6UTyMa, OObIYHOIrO aKpwia, 3NOKCUAHON CMOMbI. DTN MaTepu-
asbl He COXPAaHAT CBOU (OYHKLIMN Ha AONTOe BPeMS, YTO B UTore
NPUBOANT K HAPYLUEHWNIO COEAMHEHNSA U HErepMeTUYHOCTU Napou-
30N19UMOHHOro cnos. Ecnu coeanHermne (peMOHT) naponsonaumm
BbIMOMHEHbI C UCMO/Ib30BaAHMEM HECOOTBETCTBYIOLLMX MaTePUanos,
npouns3BoAnTENb PaCCMaTPMBAET 3TO KAk HeMpaBWIbHOE NpUMeHe-
HWe 1 He HeceT OTBETCTBEHHOCTM 3@ BO3MOXHbIe BpeAHble nocnea-
cTBMSA. HenpaBuibHbI BbIOOP MaTepuasnos BAeYeT 3a COOO0M, Kak
npaBunIo, HeAOCTATOYHYIO MPOYHOCTb U PACTAXKUMOCTb COEANHEHNS,
HECTOMKOCTb NapOU301ALMN K XMUMUYECKOMY BO3AENCTBUIO, KOPOT-
KOe BpeMs XWU3HWU COeAMHEHUS, NNOXNe Napon3onaLMOHHbIE CBOK-
cTBa U T.N.

MoBpexaeHne NaponsonALMOHHON NNEHKU MOXET ObITb OT-
PEMOHTUPOBAHO C MOMOLLbIO OAHO/ABYXCTOPOHHUX KAESALLMUX
neHt (TEXHOHWKO/J1b AJIb®AB3H/ 60/ AkpunoBas neHta
TEXHOHWKO/JIb) 1 3annaT 13 3TOro xe matepuana ¢ Hax/1ectom
He MeHee 100MM OT MecTa NoBpexXaeHUs.

BAXHO!

YCTPONCTBO KPOBE/BHOrO MMpOra — HenpocTas 3agada, Heo6xoam-
MO UMETb MPOEKT, BbIMNO/IHEHHbI KOMMETEHTHBIM CMeLuanncToMm.

MOHTAX NMAPOU30ALIMOHHBIX NJEHOK 44 PEMOHT NMAPOU30/1ALIMOHHBIX
HA CNOXHbIX 9/TEMEHTAX KPOB/IN MNEHOK
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Ta6nuua no Bbi6opy nneHok TEXHOHUKO/1b

CKATHAS KPOB/ISl
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yepenuua
BurymHas
yepenuua
KomnosutHas
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