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Kak NMPaBUJIbHO yTenJiuTb AOM
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Mpy CTPOUTENLCTBE JOMa Mbl CTapaeMcs NPoAyMaTb BCE OT OCHOBaHUSA [0 KpoBun. Cellvac Ha pbiHKe
NpoJaloTCs MaTepuasbl C HU3KOWM TEN0NPOBOAHOCTbIO, PA3fINYHbIE SHEPrOHOCUTENN, KOTOPbIE
obecneynBaloT KoMGOpT B foMe. OCTAaéTCa BONPOC: HY)KHO /N YTENASATbL CaM AOM U KaK MpaBuibHO
3TO caenaTh? B cTaTbe 06CcyanMM NpaBusibHOE yTenaeHne foMa, BbIOop TEMNOM30NALUN ONS KaX 0N
4aCTW CTPOEHMS, MPaBUIa MOHTaXa.

I‘Iepeqmcnle HECKOJIbKO MNMPUYKNH, 3a4eM yTeniaTb OM:

DKOHOMMA JHEPrun. [PaMoTHOE yTenNeHne oMa CHUXKAET NOTEePU Tenna Yepes CTeHbl, OKHa,
KPbILLY W MOJI, 4TO CHXAET pacxohbl Ha OTOMEHME.

YnyyweHue MUKpPOKJMMATA. YTEMNeHne 1oMa NOMoraeT noaaepXuBaTb CTabunbHyo
TemnepaTypy BHYTPW NOMELLEHNS, YTO CO3A4aEeT KOMGMOPTHbIE YCI0BMSA AN MPOXKUBAHMS.

3awuTa OT BMIaru. YTenjaeHme JoMa 3aluLaeT NoBepxXHOCTH 0T 06pa3oBaHUs KOHIEHCATa, YTOo
nomoraeT n3bexaTb NepeyBaXXHEHUS CTEH, NOSB/EHUS TPUOKa. Ha BHYTPEHHEN CTOPOHE
OrpaXkAatoLLen KOHCTPYKLMN CO CTOPOHbI MOMELLEHMS.

VnytlmeHue 3BYKOU3OJIALUMN. YTenneHne noma MOXeT YAYHLWWUTb 3BYKOU30ALUIO NoMeLLLEHU .

MoBbiLIeHne CTOUMOCTU HEABUXXUMOCTH. YTEMNIEHHbIA 10M 60/blUE LLEHUTCS Ha PbIHKE
HeABMXMMOCTU, TaK Kak oH B6onee sHeproadhekTBeH. Ho 4ToObl OM MOXKHO 6bIN0 TaKMM Ha3BaTb,
HeobXoAMMO CO3A4aTh MOSHOLEHHBIA TeMnoBON KOHTYP. O TOM, KakK 3TO cieslaTb U 4TO HeobxoamMmo

y4eCTb, NMUCaNn B CTaTbe NP0 IHEPro3PPEKTUBHBLINA LOM.

YTensneHue goMa U3HYTPU — HaAAO JIM aenartb?

YTenneHne goma U3HyTpYM — OAMH 13 CNocoboB COXpaHeHWs Ternsa 1 SKOHOMUK 3Hepruun. Ho 3ToT
MeTOo[ MMeeT CBOU HeAOCTaTKMU:

1. YTenneHvne nsHyTpu yMeHbLIAET NMOME3HYI0 NIoWaab NOMELEeHNs, Tak Kak 4J1s YCTaHOBKMN
TENN0M30N9UNOHHbIX MaTepunanos Tpebyetca ot 70 4o 150 mMm.
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2. Obpa3oBaHMe KOHJEHCaTa Ha CTEHaX U MOTOJIKE, eC/IN BNAa)XHOCTb BO3AYyXa B MNOMELLEHUN
npesbllwaeT 60%. KoHAeHCcaT MOXXET Bbl3BaTb POCT MNjeceHn, rpnbka, YTo HEraTUBHO CKaXXeTCs Ha
3[,0POBbE XXWJIbLIOB.

3. YTenneHune n3HyTpu He 3alMLLAET OrpakAatoLLyo KOHCTPYKLMIO OT BO3AENCTBUSA aTMOCKHEPHbIX
0CafKOB 1 yNbTpaduoneTa. 3T0 MOXKET CHU3UTb €€ NMPOYHOCTb.

Mo3ToMy peKOMEeHAYIOT YTernIsaTb CTEHbI CHAPYXXW. BHELWIHee yTenneHne yBeaninBaeT CPoK Cly0bl
HeCyLLMX KOHCTPYKLUIA, MOMOraeT COXPaHUTb KOMOPTHbIEe ycioBust B gome. OHaKo, ecau no
KaKUM-TO MPUYMHAM HaPY>XHOE YTENIEHNE HEBO3MOXKHO (HanpuMep, ecan 34aHne — UCTOPUYECKMIA
MaMSATHKK), TO BHYyTPEHHEE MOXET OblTb €AUHCTBEHHBLIM PELLEHNEM.

Kak PaCcCYUTaTh TOJILLUHY yTenaumtens

YT106bI HAPYXHbI YyTENnAUTeNb paboTan 3heKTUBHO, BaXXHO NPaBuabLHO NoaobpaTe MaTepuan,
onpenennTb ero TOAWMNHY. 15 3TOro BbiNOJIHAT TENJI0TEXHUYECKUA PacYéT.

TennoTexHNYeCKMIn pacyeT BbIMNONHAETCA Ha OCHOBAHUW LOKYMEHTOB:
1. CN 50.13330.2012 c nsameHeHmamm Ne2,

2. CIM 230.1325800.2015

3. CM 131.13330.2020.

PacyeT OCHOBaH Ha C/lleflyloLLMX NoKa3aTensx:

* TN 30aHNA,

PErnoH CTPOUTENbLCTBA 00bEKTa,

* rpafyCco-CyTKV OTOMUTENbHOr0 Neprnoaa,

TEenJionpoBoaoHOCTN BCEX MaTepnaioB CUCTEMbI, X TOJILLUHDI.

PaccymTaTb TONWMHY YTENJNTENA MOXHO B OHJIaNH KaJbKyAATOpPE TENJA0TEXHNYECKOr0 pacyeTa.

Tennousonauusa pyHpamMeHTa

HavanbHbIA 3Tan CTPOMTENbCTBA — YCTPONCTBO (hyHAaMeHTa. Kakue npenmyLiectsa eCTb y
yTenaeHHOro 0CHOBaHMA, Kakne NociefcTBUSA OH MOMOraeT NpefoTBpaTUTb:
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3awMLaeT rpyHT oT npoMep3aHua nog cyHaaMeHTOM. YTenauTenb 3allMilaeT OCHOBaHMe oT
TPELUMH, KOTOPbIE MOTYT NMOSBUTLCS 13-3a AENCTBUS CUI MOPO3HOMO NyyYeHus. bnaropaps
rPaMOTHOMY YTEMNIEHNIO YBEIMYMBAETCA CPOK CYXObl KOHCTPYKLNN.

N3onupyet oT Bnaru. YrenneHune yHaaMeHTa NOMOraeT NpeaoTBpaTUTb KanuaisapHbIA NOACOC
BNlary B CTEHbl 34aHUS, 3alLMTUTb CTPOEHME OT rPUBKOB, MNIECEHN, THUEHWS.

Co3paeT 3aMKHYTbIN TENJIOM30NALMUOHHbIA KOHTYP. YTEMNNIeHHbI pyHOaMeHT NoMoraeT
COXPaHATb TEMJIO B 34aHUKN, CHMXKAET 3aTpaTbl Ha OTOMJIEHNE, NOBLILLAET SHEPrO3(PHEKTUBHOCTD
J0Ma.

YTenneHune gyHOaMeHTa yayyllaeT Ternaon3oNsumnto 34aHuns, NoBbILLAET ero
3Hepro3heKTNBHOCTb, 3alUMLLAET OT BO3AENCTBUS OCAAKOB 1 NepenanoB TemnepaTyp.

TpeﬁoBaHVIFI K MaTepunany ana ytenjieHna oCHOBaHUA:

noBbllLeHHaA NMPO4YHOCTh,

HU3KNIA KO3(hpMUMEHT TennonpoBogHoCcTH (A -nambaa),

YCTOMYMBOCTb K arpeccmMBHON cpene (noyse),

* H3KOE BoAornorjoLieHune.

BceM 3TM ycnosuam cooTBeTcTBYeT XPS (3KCTPYyAMPOBAHHbLIA NEHONOANCTUPOI) C €r0 3aMKHYTOW
A4ENCTON CTPYKTYPOW.

N4 y4acTKoB C He6ObLWIMMM Nepenagami BbiCOT, HU3KMM 3a/10)KEHNEM FPYHTOBLIX BOJ
pPEKOMEHAOYIT BO3BOAUTb (PyHAAMEHT rno TexHonorun YL — yTenneHHON WBeACKOWN NANTI.
TexHos10rnsa No3BoaNT NONYUYUT:

1. yTenneHHoe OCHOBaHMe 3a CYeT NIUT C HU3KOW TenaonpoBogHOCTbIO (XPS),

2. roToBOEe NOKPbITUE NOA YKNALKY (PMHULLHOIO CN0S CO BCTPOEHHbLIMU UHXEHEPHbIMU
KOMMYHUKaLUNAMKN, BKKOYada CUCTEMY Ténnoro nona,

3. yTernyieHHyt 0TMOCTKY, FOTOBYIO APEHAXHYIO CUCTEMY.

TexHOoNorn yTenseHHon WBeACKON NANTLI NpeacTaBnseT rotosoe peweHne — TH-OYHOAMEHT
MNavta YLUM:
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B cucteme aktmBHO npumeHseTcs XPS TEXHOHWKOJIb CARBON ECO SP. OH He BnuTbIBaAET BOAY, HE
HabyxaeT, He JaeT ycagku, XMMUYeCKN CTOEK, He MOLABEP)XEH MHUEHWI0. BbiICOKas NpOYHOCTb Ha
oxaTume npu 10 % no3BoNSeT NCMONb30BaTb MaTepman B HarpyXaeMbiX KOHCTPYKLUAX,
obecneymBaeT CTabUNbHOCTb TONLWUMHBI NAUT yTenanTens. MaTtepuan BbILEPXXUBAET HArpy3Kku He
MeHee 400 kMa, 4To paBHoCcKIbHO 40 000 Krc/mM2. N0O3TOMY OH CMOKOMNHO BbIAEPXUT BEC HECKOJIbKUNX
3Taxken 3gaHns 6e3 n3meHeHMsa OpPMbl, XapaKTEPUCTUK.

I'queMy Heobxooumo yTenintb OTMOCTKY

YT1o Takoe oTMocTKa. Ocoboe BHNUMaHME HEOOXOAMMO yAENNTL OTMOCTKE MO NEPUMETPY 34aHUS.
OTMOCTKa — He TOJIbKO leKopaTMBHas COCTaBAsoWas NocTpoikn. Ee rnaBHas 3agavya — 0TBOA
aTMOC(epHbIX 0CafKoB, TaslblX BOJ OT OCHOBAHMS.

BAPUAHTbI JEKOPUPOBAHUA MAKON OTMOCTKM fiJ TEXHOHUKONb

ke’ 1FEE = Kb

Y10 cnyuuTca, ecnm He yTenauTb. [1py TemnepaTtypax Huxe 0oC Boga, noctynarwowas K
(byHOameHTaMm, 3amep3aeT 1 yBenn4meaeTca B 06bEMe, HaunHaeT AaBUTb Ha BETOHHOE OCHOBaHMe.
Ha 3paHue HaymMHaloT 4eNCTBOBaTb CUJlbl MOPO3HOIo MNy4YeHUs, 0COBEHHO eCnm OHO NOCTPOEHO Ha
NYYUHUCTBIX FPYHTax. /3-3a nx BO34ENCTBNS OCHOBAHME MOXET pacTpPecKaTbCs, pa3pyLUnNTbCS,
nocTpagaeT BCE CTPOEHMeE.

YT106bI 3aWUTUTL PYHAAMEHT OT MOPO3HOI0 MyYeHUs, YTEMNNSIOT:
1. BHeLHMe CTeHbl OCHOBaHUS,

2. OTMOCTKY TensounsonaunoHHbiMy namtamm XPS CARBON ECO ¢ apeHa)kHON CUCTeMon BOKPYT
3[aHusA.

IlpeHa)kHaa cnctema noMoraeT OTBECTW Baary OT OCHOBaHMA, CHMXadA n36bbITOYHOE HanpaxeHune.
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JencTBue TENNOU3ONALMUU. YTENNNTESNb MNO3BOSET BbIBECTU 06/1aCTh OTPULLATENBHbIX
TemnepaTyp n3-nog yHAaMeHTa, NCKJIYMTb BO3AENCTBME HA HErO CU1 MOPO3HOI0 MyYeHus.

ManTel XPS yKnagbiBaloT B KOMMJIEKCe CO cneunanbHon apeHaxkHon membpaHon PLANTER.

MoapobHee 06 yTenneHnn 3Tom YacTK AOMa paccKa3biBaN_B CTaTbe 0 TOM, Kak 0byCcTponTb
KQ4YeCTBEHHYIO OTMOCTKY Ha OECATKU JIeT.

Hy>XHO Nu yTennaTh JIEHTO4YHbIN (PyHAAMEHT

Y10 3a TMUN OCHOBaHMA. CaMblil pacnpoCTPaHEHHbIA TUM PYHAAMEHTA B KOTTEAXKHOM MaJsio3Ta)>KHOM
CTPOUTENBLCTBE — NIEHTOYHbIN. OH BbIFIAAUT KakK HENPEepPbIBHAA WK NPEpPbLIBUCTAN eHTa Noj
HEeCYLLUMN OrpaXkAatoLLMMN KOHCTPYKLMAMU. [103BONSIET OPraHM30BaTb LIOKOJIbHBIN 3TaxX, rae
(DyHOAMEHT CTaHeT 4YacTblo BUAUMOWM YaCTbiO CTEHBI.

Korpa npuMMeHAIoT. 3TOT TN OCHOBAHWS PEKOMEHAYETCS BO3BOAMTb MPU BbICOKOM YPOBHE
FPYHTOBBIX BOA. B KOHCTPYKLMW NPUMEHSIIOT MOAUMPULNPOBAHHBIA HETOH C YMEHbLIEHHBIMU MOPaMMU,
CHV>)XEHHOW BMWTbIBAIOLLEN CNOCOBHOCTbIO.

TpeboBaHMuA K YCTPOUCTBY. [11151 NEHTOYHbIX PYHAAMEHTOB HEO6XOAMMO BbIMNOSHUTL KA4ECTBEHHYIO
rMAPOM305LMI0 OCHOBAHNSA, 6OKOBbIX MOBEPXHOCTEN, 324Ky WBOB. ITOT TUM PyHAAMEHTA MOXXHO
KOMOUHMPOBATL C YyTEMNJIEHHON OTMOCTKON, KOTOPas CABUHET KPUBYIO MPOMEP3aHUSi OT HEeCYLLEN
KOHCTPYKLIMK.

YCTPOMCTBO OCHOBaHMA C NOA3EMHbIMU IKCMAyaTUPyeMbIMU 3TaXxaMu Tuna LLoKosiA npopaboTaHo B
TH-OYHOAMEHT [ipeHax KMC:

[x]
Tennoum3onauus CTeH

TpexcnonHasa (cnouctan) knapka. CTeHbl yTENAAIOT HECKONIbKUMUW BUAAMN MaTepunanos. B
KOHCTPYKLUMMN TPEXCNONHBIX CTEH Kak CpeHUA CI0M MOHTUPYIOT KAMEHHYI0 BaTy WK
KOMOUHNPOBaHHbLIN BapunaHT ¢ XPS unu PIR. YcTpanBatoT NpoTMBONOXapHble pacceykn. TH-OACAL
CTtaHpapT npefcTaBJieH B TPEX OCHOBHbIX BapMaHTax C pa3HbIMU TEMI0U301ALNOHHBIMU
MaTepuanaMu;

e KaMeHHas BaTa TEXHOBJIOK CTAHOAPT

e nanTbl XPS TEXHOHNKOJIb CARBON ECO

e nanTbl PIR LOGICPIR PROF ®/®.

=]

KpenneHue yrennurens B TPEXC/NIONHOMN KNaakKe. BHelWHNI Cnov KNafku COeANHAETCA C
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BHYTPEHHMM rMbKnMn cBa3aMn 13 bazanbTonnacTuka. Mexay Tenaom30NAUNOHHbIM CIOEM U
061MLOBOYHBIM KMPMNYOM OCTaBNAIOT BO3AYLUHbIA 3a30p. YT0ObI n36eXxaTb X0N104HbIX MOCTOB B
NepPeKPbITUS MPXU MOHOIMTHBIX paboTax yKNaabiBaloT TEPMOBKAAAbILLN U3 SKCTPY3NOHHOIO
neHononuctupona TEXHOHMKOJIb CARBON ECO. B mecTax CONPMKOCHOBEHUS YTENNTENSA C OCHOBOM
(pyHOaMeHTa NPUMEHSAT rMAPON30NALMOHHBIE OTCEYKN, KOTOPbIE 3alMLLaoT OT KanuaisapHoro
BCaCbIBaHUSA BNarm.

PIR ona yrenneHus CNIOMCTOM KnapKu. OcTaHoBMMCSA rlop,po6Hee Ha cucteme C
TEnJo0N30NALNOHHBIM CNOEM U3 MeHononmnsoumaHypaTa. bnarogapa namtam PIR obecneynBatoTCA:

1. Tennounsonaumns: y PIR-nANT peKopaHO HMU3Kaa TenonpoBoAHOCTb, KOTOpas No3BoaseT
3HAYUTENIbHO CHU3UTb TENJIONOTEPU 34aHNA, IKOHOMUTL Ha OTOMJIEHUN.

2. Mpo4HOCTb: PIR-NANTBI — NPOYHBLIN, YCTONYMBLIN K MEXaHNYECKUM BO3AEeNCTBMAM MaTepuan,
KOTOPbI NOBbILAET A0JIFOBEYHOCTb KOHCTPYKLMW.

3. YnobcTBo MOHTaxa: nerkuin Bec PIR no3BonseT ObICTPO BO3BOANTbL TPEXC/IONMHYIO KNAAKY, 4TO
COKpallaeT BPeMS CTPOUTENbCTBA, YMEHbLUAET Pacxodbl Ha pabouyyio cuy.

4. 2konorn4yHocTh: PIR 3konormnyeckn 6esonaceH, He BblAeNSeT BPeAHbIX BELLECTB.

5. CHMXeHMe 3aTpaT Ha 3KCMJlyaTaLuio: XopoLlas TenaoM3onsums, Kotopyto obecneynsaet
YyTENAUTENb B COCTABE TPEXCNOMHOM KNAAKW, CHUXAET PacXoibl Ha OTOMIEHNE 1
KOHONLUMOHNPOBAHME NOMELLEHNIA.

TpexcnonHasa knagka ¢ naMtamm PIR — TexHOnorma cTpouTenbCTBa C PSAAOM NPEnUMYLLLECTB.
OQnHaKo Ha 3Tane NPOeKTMpPoBaHNS HeobxoaMMo paccymTaTb obLLee BNaroHakonaeHue, 4Tobbl
HecyLUne orpaxkaarLme KOHCTPYKLUK He nocTpagasn.

OrpaHu4eHus. Ecnm BbibpaHo yTensieHne cTeHbl ¢ oMokl NanT PIR, To HeobxoaMMO TLLATENbHO
KOHTPOAMPOBaTb X0 paboT. Ecnm Bo3AyLUHbIA 3a30p 3abbl0T pacTBOPOM, a NPOAyxu He byayT
BbIMOJIHEHbI WU BbINOJIHEHbI HEMPABWLHO, TO B Ala/IbHENLLIEM NPUAETCS NPOCYLINBATbL CUCTEMY OT
Bnaru. LlemeHTHO-necYaHbI pacTBop byaeT ABNATLCS MOCTUKOM X0/104a, Fe B AajibHellem byneT
06pa3oBbIBaTbCs KOHAEHCAT. C NPOXOXAEHNAMN LUK/I0B 3aMep3aHns 1 0TTamBaHus oH byaeT
HaNWTbIBaTb TEMION30JISLMOHHbIA cnio Bnaroi. Co BpeMeHeM BHYTpU nomeleHns obpasyroTcs
nneceHb 1 rpnbok, Ha4yHeT pa3pyLLaThCs CamMa HeCyLlas KOHCTPYKLKS.

MpuBepem npumep. CTPOUIN KOTTEOX MO CUCTEME TPEXCIONHONM KNaAKMW, HO C HApyLUEHUEM
TEXHOMOrMK. 3UMOI X0351eBa JO0Ma NOYyYnIn cHeTa ¢ 60bLIUMM CYyMMaMK 3a oTorsieHue. Mpu 3ToMm
OHU ObIIN MOJIHOCTLIO YBEPEHbI B BbIODPAHHOM TEXHUYECKOM PeLleHnm, PacCYnTbIBaIN SKOHOMUTL. B

NUTOre CTeHbl OONONMHUTENbHO yTennsanm no_cncrteme COTK € TOHKMM LUTYKATYPHbIM cJioeM. [Tpu
CTponTeNbCTBE BblNa HapyLLUEHa TEXHOIOrNSA YyTENEHNS, YTO NPUBENO K AOMONHNTESIbHbIM
Eﬂ
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pacxoaam.

KameHHas BaTa O0/KHa bbITb 3awmuieHa oT obpa3oBaHusa KoHaeHcaTa. XPS u PIR obnagatoT
HU3KMM BOAOMOrJIOWEHNEM, NPAKTUYECKN HYJIEBOW MapOnpoOHNLAEMOCTbI0. [NaBHoOe —
MpaBUIbLHO PacCyYNTaTb MPOEKTHYIO TOJILLNHY 418 pernoHa CTpoMTebCTBa.

KapkacHble cTeHbl. [114 KapKacHOro LJOMOCTPOEHMSA eCTb HECKOJIbKO BAapUaHTOB MCMOJIHEHNS:

(x]

MpenmMyLecTBa 3TUX CUCTEM B TOM, YTO Bbl MOJly4aeTe cpa3y dacah, BHYTPEHHIOW OTAENKY, HU3KYIO
Harpy3ky Ha yHAaMeHT 3a CYeT Masioro Beca KOHCTPYKLMUM MO CPAaBHEHWIO C KaMEHHbIMU,

MUWHYC TaKoN KOHCTPYKLMK B TOM, YTO CJIOXKHO Cpa3y onpenennts obpa3oBasLlytocs npobnemy
(NpoTeyKy, paspyLleHne Kapkaca), NPOBECTW NOKasbHbI PEMOHT. YT06bI yCTPaHUTL Npobnemy,
HEeoBXOANMO CHATb BHYTPEHHIOO OOLIMBKY, KOTOPas MOXET BbiTb MOKPbLITa (DUHULLHON OTAENKOMN.
Mocne AEMOHTaXa C/10€eB, yCTPAHEHUS NPobieMbl NPULETCS BOCCTAHOBUTL BCE CJIOM.

NHHOBALIMOHHbLIM pewieHnem B KapKkaCHOM OOMOCTPOEHUNN ABJIAETCA NPUMEHEHNE PIR B KayecTBe
Nnapon3onAaLunoHHOro cnosq.

Kak poMm TepseT Tenno

OCHOBHbIE TENNOMOTEPU AOMa pacnpenenatoTca NPUMEPHO B TaKNX O0JIAX:

Yyepes Kpbiwy — 10-25%,

e BeHTUNAUMIO — 30-40%,

OKHa u agepn — 15-25%,

* 110J1 Ha rpyHTe — 3-6%,

cTeHbl — 20-30%.

TensoBble NOTEPU Yepe3 OKOHHbIE 1 ABEPHbIe MPOEMbI COCTaBNAT 0T 15 10 25%. NMo3Tomy K Beibopy
CBETONPO3paYvHbIX KOHCTPYKLMI 1 ABepen ciefyeT NoAXOAMTb TuUlaTesibHO. Beibupaem
cTpouTensHyto raybuny MNBX npoduna He meHee 60 MM, ABYXKaMepHble 1 Bonee CTeK0NaKeThl,
XenaTesibHO € 3HeprocbeperaWwmnMm CTekaMm. 3TO NO3BOANUT YBENYUTb TEMIOTEXHUYECKMNE
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XapPaKTEPUCTUKN KOHCTPYKLUNN, CHU3UTb LLIyMOBOI7I MOTOK C YJINLLbI.

YTensieHne MeX3Ta)XHOro nepeKkpbiTUA U NoJsia NnepBoro
9TaXa

MeXX3Ta)KHoe NepeKpbITUE — 3TO HECYLLAs KOHCTPYKLMS, KoTopas obecneqynBaeT noanepxKy u
pacnpepneneHe Harpy3ok Mexay 3Taxamu. OHo UrpaeT BaXKHYI0 posib B 0OLEN MPOYHOCTU 30aHUS.
MepekpbITUE AOJIXKHO BbIAEPXKMBATL AUHAMUYECKUE U CTAaTUYECKINE HAarpy3Ku, KOTOPbIE BO3HUKAOT
Npu 3KCNIyaTauun 3aaHns:

1. CobcTBeHHbIE: OT COBCTBEHHOrO BECA 3IEMEHTOB KOHCTPYKLMM
2. MNonesHble: 0T Beca nogen, obopynosaHus, mebenu.

YTenneHune I'IeperbITVII7I ynydllaeT TeNnN0TEXHNYECKNE XapPaKTEPUCTUKN, CHUXAET YPOBEHL LLIyMa B
CMeXXHbIX MoMeLleHnax.

YTenseHne MOXXeT BbIMNOJHATLCA N0 AepPeBSAHHbIM 6ankam B KapKaCHOM OOMOCTPOEHWNN i no
)K6ﬂ9306eTOHHOMy NEPEKPBLITUIO B MHOMO3Ta>XHbIX AOMaXxX.

MpuMepbl CUCTEM, ONUCLIBAKOLLMX YTENJeHne NnepekpbITUNA:

(]
N3onupyem nepekpbiTue X0JIOAHOI0 Yeppaka

YTenneHue n 6a3oBble CJION NEPEKPLITAA MOA XON04HLIM YepAaKOM ONncbiBaeT cmctema TH-
MEPEKPLITUE Kapkac Yepaak:

(=]

Y1066l N36€XaTb TEMONOTEPDL YEPE3 NEPEKPLITUE YephAaka, HEOBX0AMMO YNOXUTb YTENANTENb
mMexay 6ankammn notonka. OnTumManbHasa TOAWMHA NANT KaMeHHon BaTbl — 100-150 mm.

Kak 3awuTnTh yTenauTens. MpoanmTb Cpok cnyxbbl yTennmTens noMoXxeT napomsonsaumns. Eé
KNaayT noh AepeBsiHHble 6anku, 4Tobbl 3aWUTUTL MaTepuan oT Baru. CBepxy 3akpbiBaloT rUapo-
BETPO3aWMNTON. EC Napon30nsSLMOHHYI0 MNEHKY HE NCMONb30BaTb, TO BO3AYX, HACbILEHHbIA
NapoM, NPOHNKHET B TEMJIOM30SLMOHHLIA CNON, B yTenautene obpasyetcs koHaeHcaT. Co
BPEMEHEM CJI0W YTEMneHns NoTepsieT CBON TENIOTEXHNYECKMNE XapaKTEePUCTUKK, AepeBaHHbIE laru
HAYHYT FHUTb. BO3HUKHET HEOOXOAMMOCTb KannuTabHOrO PEMOHTA NEePEeKPbITUS.

YT0 eLe HyXKHO y4eCTb Npu yTenneHnn Yepraka. lfocne yrenseHus non xenaTenbHo NOKPbITb
LLONOJIHUTESIbHBIM CJI0eM MaTepuana: aHepon Nan AepeBsHHON AO0CKON. BaXHO yyecTb
BEHTUNIALMIO, YTENNTL BCE LWENN U 3a30pbl, 4TOObI NpeoTBpaTUTb MPOHUKHOBEHNE XO04HOMO
BO34yXa.

-


https://nav.tn.ru/systems/pol/tn-perekrytie-karkas-cherdak/
https://nav.tn.ru/systems/pol/tn-perekrytie-karkas-cherdak/
https://nav.tn.ru/catalog/gidro-vetrozashchita-i-paroizolyatsiya/plenka-tekhnonikol-alfa-barer-4-0/
https://nav.tn.ru/catalog/gidro-vetrozashchita-i-paroizolyatsiya/plenka-tekhnonikol-alfa-top/
https://nav.tn.ru/catalog/gidro-vetrozashchita-i-paroizolyatsiya/plenka-tekhnonikol-alfa-top/

YeMm yTennathb Kpbilly

Buabl KpoBesnb. Kpbiln MOryT ObITb CKaTHbIMU UK NMAOCKMMU. MocneaHMe Noapa3aensaoTcs Ha
3KCMyaTMPyEMbIE U HE3KCMyaTUupyemble. [Ns CKaTHbIX KPblLl MPUMEHSIIOT BapuaHTbl C
MaHCapAHbIM 3Ta)KOM.

CkaTHasa KpoBaf. Ix yTennsaoT no ckaTy WK no Yepaaky. PewweHne BoibrpaeTcs B 3aBUCMMOCTH OT
TEXHUYECKOro 3aAaHunsi, BApUaHTOB AasibHENLLEro NCMOJb30BaHNS NOAKPOBESIbLHOMO NPOCTPAHCTBA.

TensioBble NOTepu Yepes Kpbily COCTABASAT 0K0JI0 25%. [103TOMY Ba)KHO NpaBuJibHO paccynTaThb
TONILUMHY YTENNTeNs, y4eCTb KOHCTPYKTUBHbIE 0COBEHHOCTIN KPOBAN.

YTenneHne CKaTHbIX KpoBesb onnceiBatoT cuctembl TH-JIIOKCAP Knaccuk, TH-JIIOKCAPLL MaHcapaa,
TH-WWWHIJIAC Knaccuk, TH-LUWHTJTAC MaHcapaa, TH-LUMHITJIAC MaHcapga PIR:

]

OcHoBa cKaTHoOM KPpbIWW — KapKaCHad KOHCTPYKLNA. I'Ipm €e yTernJsieHnn Tennonsonauunto
YKNagblBatoT MeXAY CTPOMniaMn.

YeM yTennsaloT CKaTHble KPOBAU. MyHepanbHas BaTa — yTernnTesb, KOTOPbIA aKTUBHO
NCNONb3YIOT ANA yTENnaeHns kposesb. [NpenMyLlecTsa MaTepuana:

1. Heroptoynin. TemnepaTypa nnaBfeHNs KaMeHHOW BaThl npesbiwaeT +1000°C.

2. 3ByKousonupytowuii. He gonyckaeT NPOHUKHOBEHWE LWYMOB U3BHE.

3. NaponpoHunuaembii. ObnagaeT 4OCTAaTOYHOM NAPONPOHULLIAEMOCTLIO, KOTOopas obecneynt
HeobXoAUMBIN MUKPOKAMMAT B NOMELLEHUN.

4. Be3onacHbIn ons ntoaen n XXMBOTHbIX. COOTBETCTBYET 3KOJIOMMYECKMM, CAHUTAPHbLIM HOpMaM.

5. TpOYHbIN, [0SITOBEYHbIN.

6. CTonkuni K geopmaunsm.

[ns onpeneneHns Heo6XoAMMON TONLMUHbBI TEMIOU30NALVOHHOMO C/105 BbINOHAETCS
Tena0TeXHUYECKMNIA pacyeT. MapaMeTpbl ONpeaensioTCs B 3aBUCUMOCTM OT KJIMMATUYECKOro panoHa
CTPOMTENLCTBA.

PacyeT oCHOBbLIBaeTCA Ha cnenyrwmnx HOpMaTUBHBLIX OOKYMEHTaX:

e CIM1131.13330.2018 «CTponTenibHas KAMMaToornsa,



https://nav.tn.ru/systems/skatnaya-krysha/tn-lyuksard-klassik/
https://nav.tn.ru/systems/skatnaya-krysha/tn-lyuksard-mansarda-/
https://nav.tn.ru/systems/skatnaya-krysha/tn-shinglas-klassik/
https://nav.tn.ru/systems/skatnaya-krysha/tn-shinglas-mansarda/
https://nav.tn.ru/systems/skatnaya-krysha/tn-shinglas-mansarda-pir/
https://nav.tn.ru/calculators/heat-protection/#calc-contents

e CM50.13330.2012 «TennoBas 3aluUTa 30aHUN»;
e CI 23-101-2004 «[MpoeKTnpoBaHMe TENI0BOM 3aWNTbl 3aHNN».

3awumTa yrennurens. KaMeHHyIo BaTy C BHYTPEHHEN CTOPOHbI HE0OX0ANMO 3alUTUTb
napoun3onsALMOHHON MeMBpaHON, C BHELLHen — rMApo-BeTPO3aLlLMTHON NaeHKon. MocneHsAs
3(pHEKTMBHO BbIBOAUT BJIary HapyxXy, He nponyckaeT ee BHyTpb. ECNM MUHepanbHbIN yTenauTesb
HaMOKHEeT, TO OH NnepecTaHeT COXPaHATb Tenno. HakonueLlasaca B BOJIOKHaX Bflara 3aMep3Her.
Takylo NAMTy NpMAeTCs NPOoCyLWMnBaTh UM MEHATb NOJIHOCTLIO, MOTOMY YTO OHa NnepecTaHeT
BbIMOJIHATL POJib TEMION30/19TOpPA.

Mo>xHo nu ucnonb3sosatb MMC. MMpy yTenaeHnn NeHoNoANCTUPOIOM BbiCOKa BEPOATHOCTb TOrO,
4TO KOHAEeHCAT byaeT 06pa30BLIBAaTLCA BHYTPY NOMELLEHNS. Tenbln BO3AYX NOAHMMAETCA CHU3Y
BBepx, a MMNC obnagaeT HN3KON NapoNpoHMLL@EMOCTbI0. B pe3ynbTaTe Yyepes 2-3 roga AeTanu
CTPOMWUIbHON KOHCTPYKLMM OTChIPEKT, NOSBUTCSA NAECeHb, CTPOMWAA HAYHYT FHUTb. ITO MOXET
NPUBECTUN K LOPOroCTOALLEMY PEMOHTY.

TpeﬁoBaHMﬂ K MOHTa)Xy KpPOBJI1 C yTernJieHmem
Kpbllla - 3TO KOHCTPYKLMSA, B KOTOPOM NPaKTN4YeCKN Hen3bexHo 06pa3yeTcst KOHAEHCAT. 37O

NPOMCXOOUT B MOMEHT COMPUKOCHOBEHMWS TEMJIOr0 BO34yXa C XON04HbIM y4acTKOM. MoaTomy npu
MOHTa>Xe KpbILW Ba>XHO:

1. Obecne4yunTb OOCTATOMHYIO BEHTUAALMIO MOL KPOBJIEn, 4TOObI 0becnevnTb LUPKYIALMIO BO34YXA,
NCKNIOYNTb 3aCTON BJIaXKHOIO BO3JyXa U3HYTPMW.

2. PaccynTaTb HEO6XOAUMYIO TONLLMHY TENAON30ALUNOHHOIO C/10S, YTOObI YMEHbLINTb Pa3HuLLy B
TemnepaType Mexay BO34YXOM U MOBEPXHOCTbIO KPbILLN.

3. MNpUMeHATb NAPON30AALNOHHBIE NNEHKKN, AN EY3NOHHbIE MeMBPaHbI, Y4TOObI BNaXKHbIA Nap 13
noMeLLeHmns He nonagan B Kpbiwwy. MaeHkn nomoryT nsbexaTb BbiNafeHUs KOHLeHcaTa.

4. [Ina yTenneHns noBepx CTPOMUAbHOW CMCTEMbI MOXHO MCNOb30BaTh ManThl PIR. OHn obecneyvaT
LOMNONHUTENbHYIO Tersionsonaumnto bnarogapsa KpanHe HU3KOW MPOBOAMMOCTY Tenna.

Ncnonb3osaHue PIR onsa ckaTHoW KpoBau onuckiBaeT cuctema TH-LUWHITJIAC MaHcapza PIR.

Kak 1 yeMm yTennatb ¢pacapbl No cyw,ecTByloLLeMy
OCHOBAHMUIO

3a apXUTEKTYPHYIO BbIPa3UTENbHOCTb 34aHNS 0TBeYatoT hacadbl. 1N ycTponcTea
TENJ0M30NALNOHHOM0 CJ104 B (pacagax rno CyLeCcTBYOLWEeMY OCHOBAHUIO NMPUMEHSIOT:

I



1. KameHHyl0 BaTy,

2. neHononuctupon MrncCile o,

3. 3KCTPY3MOHHbIA neHononmcTupon XPS.

KameHHasi BaTa obnagaeT rpynnon roptoydectu HI, T.e. ABNSETCA HEFOPYUM MaTeEPUANoM.
CnepoBaTenbHo, Hambonee noxapobesonacHbIM.

WTykaTypHble dacagbl. Ina COTK (cuctemsl hacagHon Tennon3onsaLunoHHON KOMMO3ULNOHHON)
Ba)XEH MapaMeTp NaponpoOHNLL@EMOCTI: KaXKAbliA MOCNeAYOLNA CNoN fomkeH bbiTe Bonee
naponpoHuuaemsiM. XPS nmeeT 6osiee HM3KYO NAapoNpPoOHNLLAEMOCTb, YeM KaMeHHas BaTa. [103ToMy B
cMcTeMax c ucrnonb3oBaHneM XPS Ba)KHO rpaMOTHO nNofobpaTh TOAWMHY TENJON30ASLUNOHHOIO CN0S
1 BbINOJIHATL PacyeT Ha BNaroHaKomnJaeHne KOHCTPYKLNN.

He 3abbiBaiiTe NPo CMCTEMY BEHTUNALUMMN. HafiexXHas NPUTOYHO-BbITS)KHAS BEHTUNALNS CMOXET
BbIBOAWTb W3 MOMELLEHNS TOT 06bEM, KOTOPbI BbIXOAM Obl Yepe3 CTeHbl. BO3MOXHO paccMOTpeThb
BapuaHT yCTaHOBKM pekynepaTopa.

(]

Kak noarortoBuTbCs K MOHTAXYy. Bce cpacaqule CUNCTEMbI MOXHO Kl'IaCCI/ICpI/ILI,I/IpOBaTb Ha OBa
Thna:

* WITyKaTypHbIe (hacadbl C 06/MLOBKON AEKOPATUBHBIMY LUTYKATYPKaMi 1 WTYYHLIMU MaTepranamu.

® HaBeCHble (pacafHble CUCTEMbI C Pa3INYHbIMU TUMAMMU 0611Lo0BKK 1 KpenneHnamun.

Ins Toro, 4Tobbl MPUCTYNUTL K MOHTaXy J1l060I U3 NEPEUNCIEHHbIX CUCTEM, HE0BX0AUMO
BbINOJHWUTL psig TpeboBaHWN:

1. YcTaHOBUTbL CTpOUTESNIbHbIE Nleca.

2. HaTsAHYTb 3alUTHYIO CTPOUTESIbHYIO CETKY OT 0CaZlKOB U MPAMbIX COJIHEYHbIX JIy4Yen.

3. 3aBeplwunTb BCE BHYTPEHHMNE «MOKpbIe» paboThbl.

4. 3anoJIHUTb OKOHHbIE 1 OBEPHbIE MPOEMBbI.

5. 3aBepLlnTb YCTPONCTBO KPOBJIN N KO3bIPbKOB HaZl BXOA4aMMW.

I



YemM 3akpennaTb TENJIOU30AALMUIO. PACCMOTPUM BapuaHT CUCTEMbI YTENIEHUSA C NPUMeHeHneM
KaMeHHOW BaTbl, KOTOPas MOHTUPYETCA C KNeeBblX pacTBOPOB U Knen-neHsl TEXHOHUKOJIb 500
PROFESSIONAL yHusepcasibHbin. 3T0 cuctembl TH-®ACAL Mpodu u TH-®PACAL Skcnpecc.

(x]

Kneii-neHa onTUMU3NPYET CTPOUTENLCTBO, YCKOPSET MPOM3BOACTBO PaboT, Tak Kak MUHUMU3UPYET
MOKpbI€ NPOLIECChl U TeXHO0ornYeckne nepepbiBbl. OAHAKO €C OCHOBAHME UMEET OTKJIOHEHME MO
BepTuKanm bonee 10MM, To aHHOE pelLeHne He NoaonaéT. HeobxoAMMO BbIMOSIHATL MOHTAX MO
K/JIaCCMYECKO CXeMEe C MPUMEHEHNEM CYXMUX CTPOUTESbHbIX CMecei.

Korpa npoBoaMTb MOHTa)X yTenauTens. YCTaHOBKa NPOM3BOAUTCA B TEMMNEPaTypPHOM AMana3oHe
oT +5°C no +30°C, ¢ BNa)KHOCTbIo Bo3ayxa He 6onee 75%. ECnm BLIMOAHATL MOHTaX C
HapyLleHnaMmn TexHoNornyeckon KapTel cuctemogepxaTtensd, To B npouecce aKcnayaTaumm MoryT
NOSBUTBLCA Pa3IMYHOro poda gedekTol. [puaeTcs NnpoBOANTb KanuTasibHbI PEMOHT acaja.

Hanpumep, ecam nprukaenBaTb TENIOM30ASLMOHHbIE MANTLI Ha KNeeBble NATHa, 06pa30BbIBAETCA
BO3AYLUHbIN 3a30p MEeXAY Orpak4aloLLen KOHCTPYKLMEN 1 cnoem ytenautens. o
TenJ0TeXHNYECKOMY Pac4ETy BCE, 4TO CTOUT 3a BO3AYLUHbLIM 3230pOM, He y4acTBYeT B HEM. TakoWn
MeTo4 hMKCauny TeMJIOU30ALNOHHBIX MNT NO3BOJIIET CIKOHOMUTL BPEMS U CPeACcTBa Ha pacxole
KNneeBoro pacteopa. OgHako nocne 3aBeplleHns paboT NosyYyaeM CUCTEMY, MPUCTABJIEHHYIO K
OCHOBaHWIO, C 3h(EKTUBHOCTbIO HKe nopsaaka 40%. 36exaTe npobnembl nomoxeT obpalleHune K
Hbpvragam C BbICOKON KBannduKaumen, obLnpHbIM OMNbITOM B YCTPOWCTBE (hacafos.

dacapbl C OTAENKOW U3 WITYYHbIX MaTepuanoB. [py 0611L0BKe NaHeNAMU UK NINTKON

<



https://nav.tn.ru/systems/fasad-i-stena/tn-fasad-profi/
https://nav.tn.ru/systems/fasad-i-stena/tn-fasad-ekspress/

PEKOMEHAYIOT NMPUMEHSATb YTENANTENb C MOBbLILEHHbIMW U3UKO-MEeXaHNYECKMM
XapaKTePUCTUKAMU:

=]

TpeboBaHUs K yTenanTento ans dacagos C OTAENKON WTYYHbIMU MaTeEPUaNaMu:

1. |_|p0‘-IHOCTb npn pacTaXeHnn nepneHankKynapHo aMueBbIM NOBEPXHOCTAM — HE MEHEE 20 kMa.

2. Mpo4HOCTb Ha cxaTue npu 10%-Hon aedopmMaumm — He MeHee 40 Kla.

TakuMm TpeboBaHMAM COOTBETCTBYET Mapka kameHHoN BaTbl TEXHODAC MPO® TEXHOHUKOJIb.

Ons acanos ¢ 06MLOBKON WTYYHLIMY MaTepuanaMm NnpuMeHseTcs acagHas
wenovyectonkasa cteknocetka TEXHOHUKOJIb 3600. Cetky TEXHOHWKOJIb 2000 pekoMeHayOT
NCNOJ/Ib30BaTb B KACCMYECKOM LUTYKaTypHOM hacape COTK.

MoapobHee o BhIbOpe MaTepuasa pacCka3biBaan B CTaTbe YTO Takoe hacagHas apMupytollas ceTka
B CMCTEMe LITYKaTypHOro dacana?

(]

HaBecHble pacagHble CUCTEMbI MOHTUPYIOT C CAlIHIOM, NaHenaMu, pacagHon NANTKON.

TH-®ACAL Canauur TH-»ACAQ HAUBERK

Mpn MOHTaXXe HaBECHbIX BEHTUIMPYEMbIX (hacaZloB OTCYTCTBYIOT MOKpbIe npouecchl. OCHOBHOE
TpeboBaHne — oba3aTenbHOe yCTPONCTBO BO3AYLLHOMO 3a30pa A5 LMPKYNSaLMM BO3yXa 1
EE



https://www.tn.ru/catalogue/fasadnye-sistemy-sftk/tekhnofas-prof/#description
https://nav.tn.ru/knowledge-base/materialy/teploizolyatsiya/mineralnaya-vata/chto-takoe-fasadnaya-armiruyushchaya-setka-v-sisteme-shtukaturnogo-fasada-/
https://nav.tn.ru/knowledge-base/materialy/teploizolyatsiya/mineralnaya-vata/chto-takoe-fasadnaya-armiruyushchaya-setka-v-sisteme-shtukaturnogo-fasada-/

nopaep>XaHnga Tenaon3oaaumMoHHOro Cosg B CyXoM COCTOAHNUWN.

YTenneHue LOKONA: KAKOM MaTepuan nyyue

N8 3alnTbl LOKOJIbHON YacTu yTenauTesb LoKeH obnafaTh CNefyoWwmnMn XxapakTepUCTNKaMm:
* MOBbILIEHHAA YAAPONPOYHOCTb,

* MUHMMaNbHOE BOAOMOrIOWEHNE,

* YCTONYMBOCTb K arpecCMBHbIM CpeflaM, TakK Kak HaxOAUTCA PALOM C OCHOBaHUEM.

3TuM Kputepusam cootseTcTByeT XPS TEXHOHWUKOJIb CARBON. MANTbI 3TON MapKK MCMONb3YHOTCS
ANS yTenneHns 0OTMOCTKM U CaMoro oyHAaMeHTa.

YT10 HY>KHO 3alMOMHUTDbL NpPO yTenJjieHne nomMa

1. TPOKOHCY/IbTUPYNTECH CO CNeumnasmcTaMm no CTPOUTENbCTBY SHEPro3ddeKTUBHbIX 4OMOB. OHK
nomoryT BelibpaTb ONTUMasibHOE pelleHre Ans yTenjaeHus goma.

2. BblbupaiiTe yTennuTesnb NCXOAS U3 pEKOMEHAUMIA CneumanncToB. Hanpumep, Ansa pasHbix
YyacTel [oMa NoAXoAsT pa3Hble MapKU KaMeHHOW BaThl: N8 pacafoB MCNonb3ytoT bonee
MPOYHbIE Ha PACTSXKEHMWE, A5 NMEPEKPLITUIA 1 CKATHON KPOBAWN — JIErKUe, BCTAlOLLME BPacnop
MeXxay CTponuiamu.

3. MpaBuibHO paccynTanTe TONLWMHY Tenaom3onsaummn. C 3TUM NOMOXXET TeMJIOTEXHUYECKNIA pacyeT.
He 3KOHOMbTe Ha yTennauTene, 3aknafblBaiTe B CTOMMOCTb MPOEKTa Ka4eCTBEHHbIE MaTepuabl C
rapaHTUAMMW OT NPOU3BOAMNTENS.

I


https://nav.tn.ru/catalog/teploizolyatsiya/xps-teploizolacia/ekstruzionnyy-penopolistirol-tekhnonikol-carbon-eco/

4. |-|pl/| MOHTa>Xe MNHEPAJZIbHOIro yTernanTens MCHOﬂbByVITe N30J19LUNOHHbIE NNEHKN. OHK nomMoryT
YTENINTENO COXPaHNTb CBOU TEMJION30/14UNOHHbIE CBOWCTBA HAZ0/r0, 3aWMNTAT CTEHbI OT
BblNageHWAa KOHOEeHCaTa, FpVIGKa, njeceHn.

5. YT106bl yTENAUTL (PYHAAMEHT, OTMOCTKY, LLOKO/b, BbIBMpanTe NANTLI U3 3KCTPY3NOHHOIO
neHononuctTupona (XPS). OHm obnafatoT NOBbLILLEHHOW MPOYHOCTbIO, MOYTU HYJIEBbIM
BN1AronoroLeHmem, yCTON4mMBbl K XMMUYECKN arpecCcUBHON cpefie NoYBbl, He rHNIT. KaMeHHyo
BaTy 41 TENI0M30158UMM 3TUX YacTen AOMa UCNOJIb30BaTh HE PEKOMEHAYeTCs.

6. Ons KpenneHns Tenaon3onsaumm NpUMeHANTe HafeXXHble KneeBble pacTBOPb! UK CheunanbHble
Knen-neHbl. K kaxxgomy suay yrennutens nponssoncrsa TEXHOHWKOJIb npunaraeTcs
noapobHas NHCTPYKLMA N0 MOHTaXy. BCce MHCTPYKLIMM B 3N1EKTPOHHOM BUAE XPAHATCA Ha HalleM
noprase.

MpuBnekanTe K MOHTaXy YTENAUTENSA N APYFUM CTPOUTENbHLIM paboTaM
BbICOKOKBaIN(UMPOBaHHbIX pabo4nx. Ecnm ecTb xenaHue, npoxoaute obyyeHne B_.CTponTensHoOm
akagemun. KOHTpompynTe BbiNosHEHME Bawnx paboT npu nomowm_npunoxenus TN Check,
npusnekanTe nHxeHepoB Cnyxbbl KavyecTBa TEXHOHNKONbL. DTO NOMOXET Noayy4nTb bonee
Ka4yeCTBEHHbIN MOHTaX yTernanTens, NPOKOHTPOIMPOBATb X0 CTPOUTENbCTBA Ha BCEX 3Tanax. Bbl
nofy4yaeTe rapaHTUM U3 0AHMUX PYK OQHOBPEMEHHO Ha MaTepuasbl 1 paboTy.

HagexHoe yTenseHne oMa NOMOXeT COXPaHUTb TEmnJo BHYTpU 3MMOM U npoxnany neTom,
CO3KOHOMUT A€HbI' Ha OTONNEHNN N KOHONUWNOHWNPOBaAaHWU BO3AYXa.

EcTb BOonpockl No yTenantenam? 3afanTte Ux B KOMMeHTapumn K cTaTbe. byaem pagbl NOMoYb.

ABTOp CcTaTbu:
AHaTonuin Mpoxona
okcnepT

OTBeT chopMUPOBaH B
6a3e 3HaHUI MO cCbiKe 15
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