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CMMNPONUT
TEXHONOIMA CTPOMTENBCTBA OBBLEKTOB
TPETBEIO TeICAYENETHUA
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B HEM Bbl JOMKHbI BbITh YBEPEHbI
KOroA BYOQETE CTPOMUTL AOM ANA CBOMUX OETEW U BHYKOB?

Bcneactene OCTPOro NOQOPOXaHWA 3HEPrMM Ha MMPOBOM PbIHKE B TPETheM
TBICAYENETUMW PEe3Ko YBenu4uMnuce TpeboBaHuA K 3KOHOMWUW SHEPrMU BO BCEX CErMeHTax
obuiecTsa, BKNOYAA N aHeprocbepexeHe B 30aHUAX U COOPYHEHUSX.

TpeboeaHWA K MNOBLIWEHWKD TENNOBOW 3alMThl  303aHMA W COOPYMEHWUA,
OCHOBHEIX noTpebuTenel SHepruu, ABNAINTCA BaMHbLIM ODLEKTOM rocyaapCTBEHHOro
perynupoeaHMa B BONbLWMHCTEE CTpaH Mupa. 3T TpeboBaHwa paccmaTtpuealoTcs
TAKKE C TOYKW 3PEHUA OXpaHbl OKpyXawwel cpefbl, pauMoHanLHOre WCNoNL30BaHKUA
He BO30BHOBNAEMbIX NPUPOAHLIX PECYPCOE W YMEHbLUEHWA BNWAHWA «NapHUKOBOro»
athdekTa W CoKpalleHWA BeIAENEHWA ABYOKMCH yrnepoaa U Apyrux BpeaHbIX BelecTB B
armocdepy.



C [Qpyroil CTOpPOHBI  3TO BBEfO B EXEAHEBHYI0 CTPOMTENbHYIO MPaKTUKY
pasnnuyHble CUCTeMbl YTenneHWas 30aHuWs W NPOW3BOACTBO  PAa3NWYHbIX TUMNOB
CTPOMTENbHbLIX TENnoW3ONAUUOHHLIX MaTepuanos. WM, noka KpynHehwwWe MWpOBbie
NPOU3BOAMTENW B CBOMX MH(MOPMAaUWOHHBIX MaTepuanax W Ha cBoux Beb-caitax
BLICTABNAKT MHOTOUYUCNEHHBLIE OrPaHUYEHUA U NpeaynpeXaeHua B NPUMEHEHWN CBOEro
MaTepuana B KawOoM KOHKDETHOM Chyyae, CyWecTByeT Hemanoe KOonu4ecTso
Npou3BoguTEenei, KOTopLle PacnpoCTPaHADT HA BLICTABKAX W OPYrMX MeponpuATUAX
CBOW KAaTanoru (3a TOYHOCTb KOTOPLIX, K COMANEeHWo, No CYLWECTBYHLWWUM 3aKOHaM
HWUKTO HE OTBEYAEeT), B KOTOPbIX NOKA3bIBAKOT TONLKO NONOKUTENbHbIE XapakKTepUCTUKX,
CKpLIBAA OTpULATEenNbHbIe CBOMNCTBA W OrPaHUYEHUs B NPUMEHEHMW CBOEH NPOoAYKLMK,
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K npumepy, cywecteyeT ob6A3aHHOCTe npoussoguTens, 4Tobbl B KawOoW
WHCTPYEUWK oboaHavan He TONbKO NOKa3aHWA, HO W NpoOTUBONOKa3adHWA, nobovHble
achdeKTel M Mepbl NPeaoCTOPOXHOCTM B NPUMEHEHWM MeauKameHTa. 3aKoHOMepHO,
4YTO NPU HEenpasBuNbHOM NpPUMEHeHWW MegukameHTa, Nubo B cnydyae HenpaeBWNLHOW
KoMBUHaUMK ero c ApYyruMm MegukamMeHTOM, NocnecTBMA OlWywaeT TONBKO NaUWeHT.
rlpH HENPaBWUbBHOM nPUMEHEHHMKW  TEPMOWM3ONAUWOHHBIX Martepuanos, nubo
HeNpaBunNbEHOW  KOMBMHaUWMM MX C  ApPYrMMW  CTPOUTENbHBIMKW - MaTepwanamm,
nocneacTteBrA  OTpaXawTCA He TOonbKO Ha nNepeoOM nNoONbL3oBartens, HO W Ha
nocneayolwemM nokonedwn. ABcypaHo npoasyyana peknama OAHOro W3 WHBECTOPOB,
YTO NO MNOTEYHOMY KPEOWTY MOMHO KYNWTL KBAPTWUPY CO CPOKOM onnatel Ao 27! ner,
TOoraa Kak B 3aHvK 3anoxeH martepuan, gonrosevyHoCTe KOTOPOro cOoctTaenaAert 25! net
U MeHee.

KpaTkocpodvHoe pelleHwe MmoxeT BbiTe B rocyJapCcTBEHHOM MOMNOMEHWW, HauuHan
C WHHOBALUWW CTAHO3APTOE W HOPM, 3akaHyweam obR3arTenscTeamMu NPOW3BOAWTENRA,
4YTOoDbl CBOW Katanory, M Aaxe Kaxayio yNnakoBKy OH Mapkwposan npegynpexgeHuem
TMNa:;

- «MuHucTepcTBO cTpoMTensCTBa npeaynpexaaet, uto 1% Bnaru B aTom
Martepuane ymeHbllaeT ero TepMOW3ONAUWOHHbIE XapakTepuCTUKK
npumepHo Ha 20%», nubo;

- «MWUHWCTEPCTEBO CTPOUTENLCTBA nNpeaynpexgaeTt, 4YTo A0NroBeYHOCTh
ATOro Marepuvana makcumaneHo 25 nets», nubo

- «MWHUCTEPCTBO CTPOWTENbLCTEBA Npegynpemaaer, 4YTo Hecywas
cnocoBHOCTE 3TOr0 Marepuwana onpegeneHa npou3BoguMTenemM npu ero
aedopmaumm 10%» 1 1.0,



JonrocpovHoe peleHWe CcOoCTOMT B OnNpefeneHHoOW 3akoHoOaTensCTBOM
BbICOKOW OTBETCTBEHHOCTM MPOEKTUPOBLUWKA Mo BonpocaMm YHKUMOHaNbLHOCTH W
AOMArOBENHOCTW B NPOEKTUPYEMBLIX MMM 3AaHWAX (3TO HE O03HaYaeT, 4To cendac Her
BbICOKO KBANWMMWUWPOBAHHLIX W TPAMOTHBIX NPOEKTUPOBLUMKOB, KoTopble Beinn Bl oo
MENOYen O3IHaKOMMNEHb! C NPUMEHAEMBIMW MaTepUanamun, HanpoTHBE, X MHOTO, HO OHW
B MEHbLIMHCTBE), 4YTO € OOHOW CTOpPOHblI TpebyeT nocToAHHOro obyyeHua |
cobnioaeHns peaynbTaTtoB MCMNbLITAHWMA B MUpe, a € APYrol CTOPOHbL! 3TO BLICOKO
OTBETCTBEHHBIM NPOSKTUPOBLLMKAM AOMKHO oBecneqyuTs W BLICOKYID MaTepuanksHyo
BGasy 3a Mx oTBeTCcTBEeHHY pabory (nunoT umeet Bonbwyio 3apaboTHY nnaTty, Y4em
npodpeccop YHWBEPCUTETA, HE NOTOMY, 4YTO OH YMmHee, a noToMy, 4TO ero
OTBETCTBEHHOCTL 3a OOBEPEHHOEe eMy WMYLLECTBO — CaMOoneT W NaccaXupoB, MHOro
GonbLe).

[lo aToro MOMEHTa Nepeq 3aKas’yMKoM W KOHEYHbIM MNOKyNnaTenem Xwnbs BcTaer
CrnoXHas 3anava sbibpaTe W3 BCEX MHOMOYMCNEHHBIX MaTepwanos Ha PbiHKE WMEHHO
TOT, KOTOPbI cooTBeTcTBOBanN Bl No cBOMM NapameTpam sBcem wux TpebosaHuam. [pu
aTOM CyLlecTByeT mMmopanbHas M npodeccuoHanbHas obssaHHOCTL Npou3BoauTEns
NONHOCTEK MNPOWMH(OPMUpOBaTE nNokynatenAa o060 BCeX XapaKTepWMCTMKax CBOMX
W3aenwi, No Bcem Bonpocam. A aAns Toro, 4ytobbl NoKynaTens 3Han, o Yem eMmy cnegyet
NONYy4UTh MHHOPMALMWIO, HWKE NEPEYMCIEHb] U NONYMNSAPHO MNOSICHEHb! XapaKTepUCTUKA
OTAENBHO CTeHbl U ee NoBedeHWe B 3[aHWAX B Uenom, koTopsle ocobo onpegensior
AONrOBEYHOCTb, (DYHKLMOHANBHOCTE M 3KOHOMMYHOCTL B KCNNyaTauuu.



1. MpueegeHHOe conpoTUBNEHWE TeNnonepeaaye CTeHbl.

[MpueegeHHoe  CONPOTUBNEHWME — Tennonepegade  CTEHOBbIX — Martepuanoe
npeactasnaetr cobol COOTHOWEHWE TONWMWHLI CTEHbl B MeTpax W kKoadduuweHTa
TENNONPOBOAHOCTH A MaTepWana, W3 KOTOPOro BbINONHEHa CTeHa, YBenuWyeHo
koaddUUMEeHTaAMKU Nepexoaa Tenna via NoMeLleHus Ha CTeHy, W, cneaoBaTenbHo, Kua
cTeHbl Hapyxy. OuveBmaHo, 4T0 3TOT KoathdUUMEHT HOPMUPOBAH ANSA CTeHbl De3 OKOH,
ABepen, Bbixona Ha DankoH, BATPaXeW W T.n. YuuTeiBas, 4TO TONWMWHA CTEHbI HE
MOMET YBENWYUBATLCHA NO NEPUMETPY 30aHWA Takum obpasom, 4To rmyxas cTeHa UMeeT
TONWMHY, Hanpumep 70 cMm, cTeHa ¢ OAHOCTBOPYATBIM OKHOM - 75 €M, CTeHa ¢
asyxcreop4yaTteiM  okHom — 80cMm, cTeHa ¢ Bbixogom Ha HankoH — B5cm W T.n., 3TU
nOTEPM TENna PpewawTcd ¢ nomowbsls pobasnedwsa pebep OGatapen wnn npu
WMCNONL30BaHWKW OONONHWTENBHBIX ObDorpeeatenel, WNK yYBENWYEHWEM WX MOLWHOCTH,
4YTO B KOHEYHOM UTOre NMPUBOAWUT K YBENWYEHWO 3HepruM, Heobxogumon ans oborpeea
anadHus.

CUMNPONUT CTEHOBbIE GNOKW MMET EAMHCTBEHHYK BO3IMOXHOCTh, NPW TOW Xe
CamMoW TOMLWMHE, C NOMOLLLID BKNaAsIWeW, NOBLIWATE CONPOTUBNEHWE TENNonepenaYe
cTeHbl U TakuMm obpa3om KOMNeHCUPOBaTE MOTEpPID Tenna 3a cYeT gacagHbix NPOeMOB
(cteHa asponopta B AHagbipe W cTeHa obbexkta B MockBe WMMEOT €0WHCTBEHHYIO
TonwmHy 300 MM, HO C pasHbiMK BKNaabILLAMK CONPOTUBNEHWE TENNonepefaYvye B TOM
e camom Brnoke MOXHO NoBeICHTL Bonee 4yem B 2 pasa).

2. NeTHAR cTabMNBLHOCTL

NetHaa cTabunNbHOCTL CTeHbl obecne4ywBaeT ONTUMAanNbHYID Temnepartypy B
30aHWK NEeToM. YYuThiBas, YTO B Halle BPpEMA BO BCEM MWpE NOBLIWAETCH YPOBEHL
cpegHel rogoBoil TeMNepaTtypel, 3Ta XapakTepucTKa BaXHa He TONLKO ANA PErMOHOB
C TennelM KNMMaToM, B KOTOPbIX 3aTpaTkl 3HEPrMM Ha OXNaKAEHWE B NOMELLEHWSX
netTom BbIBaKOT Te e caMmble U faxe Gonblue Yem 3aTpaTbl 3Hepruu ans ux oborpesa
IUMOMN.



Y cteH u3 Cumnponut Bnokos, Tam, rae koadduuneHT netHen crabunbHOCTH
HopmupoBaH B npeaenax ot 10 (cteHsl Be3 nonagaHua NPAMBIX CONHEYHBLIX Ny4Yein) Ao
15 (cTeHsl € nonagaHMem nNpPAMbIX CONHEYHLIX Ny4el), NeTHRs cTabuneHOCTL B
HECKONbKO MOECATKOB pas nyywe, Hanpumep, y crteHsl w3 CBC-30 Bnokoe
KoaththuumeHT HaxogwTcA B npegenax ot 128 go 255.

3. KomdoprabensHoCcTh

KomcopTrabenbHoCTe  TakKe  NpeacTaenaAeT  BaxHyw  Tennoduanyeckyto
XapakTepucTuky cTedbl, ocobeHHo 3uMoi. Ecnu Temnepatypa MNOBEPXHOCTW CTEHbI
Gonee 2 "C Hwxe, Yem TemnepaTtypa BO34yXa, TO BO3AYX OKONO CTEHbl OXNamAaeTcs 1
nagaeTt BHW3, Npu4emM NOAHKUMARA TENnsIM BO3AyX K NOTONKY. Takmm obpazom, HECMOTPA
Ha onpegeneHHy TemnepaTtypy BO34yxa B KOMHaTe, CywecTeyeT OLWYyLeHue
CKBO3HAKA W x0nofja — WMeeTcs owyuweHwe HekomdropTabensHocTu. Kpome Bonbluein
noTEpM Tenna — cpasy sknw4daeTcA oborpeeatens Ha cTeneHs MNKM Bonee BeilWe 3TO
eLle ¥ He IKONOrMYHO, NOTOMY, YTO UMPKYNAUMA BO3AyXa NOAHWMAET NbiNb C NoNa, 4YTo
MOMET BbI3BAaTE ANNepruo U apyrue HBoneaHu.

Y cTen uaz Cumnponut Bnokoe npobnema HekomopTabensHOCTH He CyLecTByeT,

4. TennoeMKOCTb.

TennoemkocTb CTeHbl OnpeaenseT ee BO3MOMHOCTE aKKyMynMpoBaHWa Tenna u,
cnegoBaTenkHo, OTOa4YW Tenna nocne BelKNioYeHwa uctovHuka oborpesanuna. C ogHoW
CTOPOHbI CTEHbI ¢ DONbLLWOR TENNOEMKOCTEI) AOMr0 HArpeBalTCA [0 HOPMaNbHOW
TEMNEPaTYpb!, C APYrol CTOPOHLI — NPU BLIKMIOYEHUM UCTOYHKMKA oborpeea oHW OONro
ocTeIBaOT. W Noka HopMmanbHas TENNOEMKOCTL XenatensHa B obbekTax nocToAHHOro
NPOXWBaAHKA, OHa 0cODEHHO HeyaavHa B KOTTEQKHBLIX 30aHWAX, rAe B BbIXOAHLIE OHW
TeMnepaTypa He yCneBaeT HarpeTbCA A0 HopManbHoW. Takke Gonbwas TennoemMKocTb



He ¥enatensHa Ha obbekrax, pacnono¥eHHblX B TennbkiXx KNMMaTUYeECKWUX pervoHax,
NoOToMY, 4TO HEM CTEeHB! HarpepakTCA TenneiM BO3AYXO0M WM HOMBID BO3BRAWAKDT Tenno
B NOMEeLWeHWe, A0 TaKoW cTeneHu, YTo ObiBaeT HEBO3IMOXKHO crnaTk (HMEI'DTGFI cny4au,
rge Ny BeIXOOAT CNaTk HA BankoHBl U NECTHUYHBIE MEI[]LIJI-"I},

CteHbl 13 CuMnNponuT GNOKOB MMEKT ONTUMAanbHOE COOTHOWEHME TennNoemMKOCTH
aa cyeT BeToHa, KOTOPLIM 3aN0NHAKTCA CKBO3HbLIE OTBEpPCTMA B CumnponuTt Bnokax.

5. TennoWHepTHOCTE.

T'EFIHGHHEDTHDETb CTeHbl Onpegenqdetr Bpemda ee HarpeBaHwAa WK OoxNaxdeHWA,
YTO HANPAMYIO BNWAET Ha 3KOHOMWYHOCTb MOTEPU SHEPrMK U B BONLLIMHCTBE Cny4aes
oHa perynupyetcA 0o0aBovHOW TEPMOW3ONALMEN CHAPYXWU WNKW BHYTPW 303aHUA -
Jaxe MMeeTcA pekoMeHgauwAa WHCTUTYTOB AnA EHEFFDCﬁEpE}HEHHFI, 4YTO WaeanbHo
aHeprocbeperalowmin oM OOMKEH UMEeTb M30ONAUWMI0 OrpaxdaloliMx CTeH CHapyXu B
noMeLLeHMax anuTensHoro npebbiBaHWA (rocTUHaA, OETCKaA, v T.4.), a WU3oNAuMI
orpaxaaoLmx CTeH U3HYTPU B NoMeLleHuax Hegonroro npebeiBaHua (KyxHA, caHy3en,
cnaneHa 1 1.4.).

CteHbl #“3 Cumnponut 6nokos UMEIOT W HapyXHYl0 W BHYTPEHHIOW
TENNOWU3ONALWIO B ONTUManbHOM COOTHOLLEHWM, NOMELEHWA BbICTPO HarpeBaloTca, HO
MEANEeHHO OXNaxaaloTCA.

6. M'mapocobHoCTe.

MmapodobHocTe  onpepenseTca  CNnocoOHOCTBIY  CTEHOBLIX — MaTepuanos
Bcackleate BoAy. Hanpumep, B cny4ae HasogHeHWs, BETOHHLIE MNK KMPNWYHLIE CTEHBI
BRWTEIBAID BNAry Ao camoro notonka, CTeHkl M3 A4encTo-6eToHHEIX GNOKOB BNWTLIBAKOT
BOAY HE TONLKO NPW Ype3Bbl4aiHbIX CMTYaUMAX, HO YHe Ha CTporky npuxoaaT ¢ 20% no
30% OTNYCKHOW BNaXHOCTEKD (HEKOTOpLIE NPOW3BOAMTENW PEKOMEHAYIT He
LWITYKATYPUTL CTEHLI U3 AYEUCTLIX BeToHOB 12-16 MECcALERB NoOcne yKNaakv, noka Bnoku
M3 AYencToro 6eToHa He NOTEPAKT CBOK OTAYCKHYH BNaMHOCTL), @ 3aTeM BNWTLIBAKOT
Brary v B rnpouecce CTPOMTENLCTBA, Ha4YvHas C KNagky pacTBOpPOM, NpPogomKas



WTYKATYPKOW, OO0 MonagaHws OOKOA Ha 3TWM CTeHbl [0 MX 3aWuTel dacagHomn
BOAOHENpoHULaemon kpackol. Mpu 3aTom cnegyeT noguvepkHyTb, YTO copepXaHue
BNnary B CTEHe BNWMAET He TOMNbLKO Ha IKONOIUHECKYID cpedy 30aHWsA, HO U HaNpAMYIo
YMEHbLUAET MOPO30CTOMKOCTb, TEennonpoBOAHOCTb, HECYLYK cnocobHoOCTe W
[ONroBEeYHOCTL 30aHWA.

Crena u3a Cumnponut 6NoKoB He BCcackiBaeT BOAY, YTO HeobxXxoAuMO Y4YuTbIBaTL B
npouecce OWTYKaTypUBaHWA — MNOKa Y OCTanbHbIX CTEH BOAa W3 LWITYKATYPKW
HanNoONoOBWUHY COXHET HapyXy, a HANONOBWUHY BXOAWT B CTEHY, WTYKaTypka y CuMmnponuT
DNOKOB NONHOCTBIO COXHET Hapyxy. oatomy wWTykaTypka creHsl w3 Cumnponut
bnokoe pAomkHa ObITe TOHKOW, eCnu  WTYKATYpPUTCA LEMEHTHBIM W LEeMEHTHO-
WM3BECTKOBbIM pacTeopoM. B oboux cnyyasx WTykatypka MeOneHHo COxXHeT W aaer
BO3MOMHOCTbL 3aTMPKM TOrO e CamMoro CroA LWTYKaTYPKW Yepes napy 4acos, 4To He
TONbLKO YMEHbLWaeT CTOMMOCTE MmaTtepuwana, Ho pabouwe cunel npu knagke, nubo
dhacagHeix, NMBO NneperopofoyHeIX cTeH M3 CuMnponuT BNOKOE.

7. MopoO30CTOMKOCTD.
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MopO30CTOMKOCTEL CTEHbI NpeacTaBnaeT ee cnocoBHOCTE NPW HACLILEHWW BOAOW
BblOep¥MBaTE OnpedeneHHoe KONWYEecTBO LUMKNOB 3aMopaXWBaHUMA-OTTaMBaHua Bea
noTepu Tennowsonupylowen cnocobHOCTW, UenocTHoCTW, 6e3 BUOWMBIX NPU3HaKOB
pa3spyweHna 1 Bbea aHa4YuTenLHOro NOHMXEHWA NPOYHOCTH,

OcCHOBHOW NPWYMMHOW  paspylleHws maTtepwana nof AencTBMeM  HW3KWMX
TEMNepaTyp ABNAETCA paclulMpeHue BoAbl, 3anonHAKWEA NpW 3aMmep3aHun Mexay
coboil cBA3aHHLIX Nopbl mMatepwanoB. [pM 3TOM HACbIWEHWE BOAOW CTEHbl MOXET
NPOUCXOANTE HE TOMBKO NO NPUHUHE NPSMOro NonagaHua oCcafKoB Ha CTEHY, HO U W3-3a
BONBLWOW OTNYCKHOW BNaXHOCTW MaTtepuana, KOTOpPbIM NOCTYNaeT Ha CTPOMKY, ero
XpaHeHWA NoA OTKPbITEIM HeBOM, KoOHOeHcauuu Bnarnm BHYTPW Orpamaalollen CTeHb,
nepeyBnaXHeHWs Orpaxdalwen KOHCTPYKUMKM M T.n. MOpO30CTOMKOCTE HanpaMmyio
BNMAET Ha AONMOBEYHOCTb, HO OWKWBOYHEIM ABNAETCA MHEHME, YTO KONMUYECTBO LUMKIOB
3aMopaxuBaHWA-OTTaMBaHWA NONHOCTBID COOTBETCTBYET YUcny NeT A0NroBeyvHOCTW,
TaKk Kak B Te4eHwe OOHOro roaa, B 3aBMCMMOCTM OT KNUMaTU4EeCKMX PEervoHOB, MOXET
BblTe M HECKONbKO UWKNOB 3aMOpaxuBaHWA-oTTaMBaHuMa. Ha MOpO30CTOMKOCTL
KOHCTPYKUWMW BNWAKIOT Tawke W Apyrie dU3MYeckWe XapakTepuCTUKW matepuwana u
CTEéHbl B LUENnoMm, B TOM YWMCNe: FOMOrEHHOCTb, MOAYNb YNPYrocTH, KoadhdMuUeHT
pedopMmauyMm NpW BBICOKMX W HW3KWX TeMmnepatypax, amnnutyga konebaHus
MaKCUMansHONn 1 MUHMMaNLHOW TEMNEpPaTYpPL! U T.0.

CHM[‘IpUﬂMT EIJ'IUHH npy UCNbITaHKA Ha Mﬂpﬂ:ﬁlUETﬂﬁKﬂETb WU amMmnnurtyae HE}HEEHHHFI
Temnepatypbl ¢ + 75°C 0o — 30 °C  wucnbitaHbl Ha 50 UMKNaX 3aMOPaMUBAHWSA-
OTTauBaHWA, NPUYEM He NPOU3OLLINO NOTEepU UX LEeNOCTHOCTU W Tennou3onupyowen
cnocoBHOCTH,



8. MoxapoycTON4YMBOCTL

MoxapoycToOW4MBOCTE CTEHbLI OMNPEAEenseTCA €& XapakTepucTUKOW yaepxuBaTb
TENNONPOBOAHOCTE M LENOCTHOCTE B TEYeHWEe AEWCTBMA noxapa, NpUYeEM B Xoge
WMCNbITAHWA Temnepatypa nogHWMaeTcs No HOPMWPOBaHHOW KpueoW. Tpebyemasn
NOMaPOYCTOWYMBOCTE CTEHB! PErynUpyeTca HOpPMaTUBaMK PA3HbIX CTPAH W 38BUCKUT OT
MHOMMX hakTopoB, HaYWHaA OT YPOBHA OTBETCTEEHHOCTW 30aHWA W COOPYKEHWA,
XapakTepu3yeMor 3KOHOMUYECKMMK, COLMAanbHbIMIA W 3KONOrM4ecKMMIA NocrneacTBMAMN
WX paspylweHns, B TOM YWCNe TWna 30aHuA, YPOBHSA NOXapHoro pucka, obwecreeHHon
3HAYMMOCTH, YUCNEHHOCTUA NIOGEN B 30aHWW W HYKHOTO BpPEMEHW ONA WX 3Bakyauuw,
cToMmMocTH 0BopygoBaHWA, 3TAMHOCTW 30aHWA, BKNOYAA TaKKe OpraHu30BaHHOCTL M
cnocoBHOCTE nNoXapHon cny#Bbl B oOnpefeneHHoe BpeMa W C  onpefeneHHon
MexXaHu3auMen NOTYLWKMTE noxap. B cpegHeM, NOXapoyCcTOMYUBOCTE CTEH HAXOAMUTCH B
npepenax. oucHele neperopogkn 0-15 MuUH., neperopofoyHele cTeHsl 15-30 MuMH.,
MEXKEAPTUPHEIE neperopogkn 1,5-2 vaca, NNUTEl nNepekpeitTua 1-24aca, NNUTE
nokpbiTa 0,5— 1,5 4aca u 1.4.

CuMnponuT MOHONWUT UMeeT Knacc roprodecti HI,

Meperopogka va Cumnponut COMN NAnTel TONWWHOW Bcero 8 cM Ha AepeBAHHOM
KapKkace UMeeT OrHeCTOMKOCTL 2 Yaca.

Cumnponut neperopogodHele  Bnokn  TonwwHoW Becero 12 oM UMmeloT
OrHecTonkocTs bonee 3-x Yacos.

Mpu MeneiTaHu CUMNpONUT CTeHoBLIX Bnokoe, TonwwHon 30 cm nocne 3 4acoe
BO3ENCTBUA OrHS NpW Temnepatype Bonee 1100 °C ¢ oaHoOI CTOpOHLI, TEMNepaTtypa
Ha Apyrol ctopoHe Beina scero 64 °C, a pacueTHas noxapoycToiuusocTe Gonee 7.5
4acoe.

9. CencMOYCTOMYMBOCTb

CelcMoycTon4MBoCTE ODBEKTa, NPEXKOE BCEro, 3aBWUCUT OT Ero BbICOThI, €ro Beca
B LENOM, KOHCTPYKTWBHOW CWCTEMLI, KOTOpas npuHMMaeT Ha cebs celcMmudeckoe
BO3OEeWCTBUE, CeACMUYeCcKUX peruoHoB, rae CTpouTcA ODBeKT, BKMK4Yan W
MWUKPOCEMCMUYECKYD pEruoHanuaauuilo, Tak Kak B 30Hax ManoW celcMUYeckon
aKkTUBHOCTHW MOMYT CyllecTeoBaTk reonordyeckMe pasnombl, KOTOpble  MOryT
NPeAcTaBNATE NOBBIWEHHYK reoAVHaMUYECKY) ONacHOCTE OTAENbHbIX ODLEeKToB,
0cOBEHHO  BLICOTHBIX  30aHMH. HopMmaTWMBHAs  CEWCMOYCTOWYMBOCTE  3[aHMA
onpegensAeTcA ¢ YyY4eTOM OTBETCTBEHHOCTHM 3A3aHWA W COOPYXEeHWA W 3KOHOMUYECKWM,
couManbHbiM U 3KONOrMYECKUM NOCNEACTEMAM WX paspyLUEHWA.



YnpouwleHHas craTtudeckas cxema obbekra npu ero pacyere Ha CencMWYeckoe
BO3OEWCTEME NPEefCcTaBNAeT KOHCOMNbHLIA CTepXeHb, HECYLUWA pAL COCPedoTOoYMEeHHbIX
Macc, pacnonoMeHHbLIX Ha pa3HbIX YPOBHAX MO Ero BLICOTE, MECTKOCTb KOTOpOro
aKksMBaneHTHa obwen GoKoBON KEeCTKOCTH BCeX AnemeHToB 3aaHuMd. CoOTBEeTCTBEHHO,
Ha CKONbKO NPOLEHTOB yMeHblLaeTcs macca obbekra npu Tex ¥e caMmblx pasmepax, Ha
CTONbLKO NPOLEHTOB YBENWYMBAETCH U €ro CeMCMOCTOMKOCTb.

Boibop cTatvyeckon cucTemMebl 06bLEKTa W SNEMEHTOB B HEW, KOTOPLIE NPUHUMAIOT
Ha ceba celcMuyecKkue BO3NEWCTBUMA B MWpE ONpedenseTcA B OCHOBHOM YPOBHEM
OTBETCTBEHHOCTHM 0ObLEeKTa WM  33aBMCHMT OT BbLICOTbl  303HWA, reodM3UHECKNX
XapaKTepucTUK Cnoee 3emni nog obLeKkToM, apXMTEKTYPHOrO pelueHus, NpUMEeHsEMOro
CTPOUTENBLHOIO Marepuana v T.4.

Ang  manoataxHelx ODBEKTOB  HOPMAanNbLHOrO  YPOBHA  OTBETCTBEHHOCTMU
CENCMOYCTOUYUBOCTE AOCTUIARTCA BEPTUKANBHBIMK M NOPU30OHTANBHEIMK 0BBA30YHBIMA
Bankamu Ha yrnax obbekta W Ha ypoOBHE NNWUT NEPEKPbITUA W MNOKPbITUA, NPUYEM
nony4eHHbiM Takum cnocobom cBoeobpa3HbiM KECTKMM «OWCKOM» B BEpPTUKANbHOW
NNOCKOCTW, FOPU3OHTAaNLHAA CEACMUYECKAR CUNA C ITAMEN NO «CXATOA» AMaroHanu
CTeHk! cnyckaetca Ha dyHaameHT. MNpM 3TOM OAHO3HAYHO HEeoBXOAUMO Y4YUTEIBATE
pasmepsl NPOeMOB B CTEHE W WX paccTosHWe Apyr oT Apyra, Ans Toro 4tobbl
obecneynTb pacveTHY0 HECYLLYH CNOCOBHOCTE CTEHbI.

X04eTcA  MNOOYEpPKHYTL, YTO  HEepaBHOMEpHble  ocagku  yHOaMEHTOoB,
HEpaBHOMEpPHOE BCNy4YMBaHWE rpyHTa W T.N. BbLI3LIBAOT [OEWCTBMA Ha o0bbekT
FOPU30OHTaNLHLIX CHMN W B NOCNEACTEBMWM OWArOHanNbHLIE TPELWWHLI NO CTeHam, BOKPYr
NPOEMOB, U JaXe pacxoXaeHwe CTLIKOB cTeH. HecMoTpsa Ha cTpouTensHLIA MmaTepuan,
BbiDpaHHbIA ANA KNAaaKM ManoaTaxHOro 30aHWA W y4uTbIBas, 4TO 3aTpatbl Ha
npeaynpexaeHwe aTux OeCcTBWA M3MEPAIOTCA Napow coTeH gonnapoe ybeawTensHo
PEKOMEHAYETCA HAa Mano3TaMHbIX 30aHWAX U B HECEeMCMMYECKMX 30HaX NPUMEHSTb
rOpU3oHTankLHLIe U BepTUKanbHble 0B6BA304HLIE Banku, YTO K COXaneHuio He SBNAeTCH
NPaKTUKOM B POCCMIACKOM CTPOWUTENLCTEE.



M noka y ManoatamHelX 303HWA Orpaxialllan  KOHCTPYKUMA, YCuneHHas
rOPU3oHTaneHLeIMM W BEpPTUKaANbHBEIMW 0DBA3OYHBIMKM Dankamu, ABNAETCA OCHOBHOW
4YacTbi KOHCTPYKUMMK, KOTOpas npuvHMMaeT Ha ceba celicMuyeckoe Bo3fgencTsue, ¥
MHOMD3TaMHbIX 30aHWA HAobopOT orpaxaakuiMe CTeHbl HeobxoaWMo «OTOEeNnUTb» OT
Hecywero B Kapkaca  MArKMMW yTennutenamu, rubkuMmK cBA3AMW W T.N., BO
mabexaHne HexenaTtensHoro NonepeYHoro BO3AeWCTBUMA Ha HecylWwMi Kapkac 3gaHuA
/B nocnegHee Bpema B npaktuke Bce Donblue BxoauT peweHwe, YTo Beck hacag
BLICTYNaEeT OT Hecywero kapkaca (XKB konoHH, XKB cTeH) Hapyxy/.

S,EI,EIHI-'IH n3 CHMH[}HJ'IL"IT INeMeHTOB, Kak ManoaTaXHble TaKk M MHOMo3TaXHble,
MMEKT Ha NOPRAOK NyYWYH CencMOYCTOWMYMBOCTE 6narogapsa npexae Bcero B
HECKONBKO pas3 MeHbLUEMY Becy, HecyweWl cnocobHocTtn BeToHa, KOTOpPhIM
anonHalTea CUMNPONKT GroKKM M MOHTaMHBIE NNWTEL NEpekpsITWA, ceoeobpa3sHon
«pEeLUeTYaToON» CTATUYECKOW CXEeMEe MHOTOYMCNEeHHbIX OETOHHBbIX «KONOHOK» 7
rOpU3oHTaNLHOW apMaType B KaXdOM TpeTbeM-4eTBepTOM paay, apMaTypHOMY Kapkacy
BHYTpW GNOKOB Ha yrnax 30aHna U No Bcemy NepuMeTpy Ha YpOBHE NNWT NepekpbITUA K1
NOKpBITUA W T.4. MNoaTeepXKaeHWe BLILWEW3NOMEHHONO B TOM, 4TO B MPOWNoOM rogy B
BeHe noctpoeHo B Takon xe cuctemsl 19 atamHoe 3gaHwe rocTuHUubl «HAYAT» bBes
KB kapkaca.




Y MHOroataxHblXx OOMOB HE HYXHO OTAENnATb cTeHbl M3 Cumnponut Bnokoe ot
HeCYLUEero Kkapkaca agaHusa Tak kak pebpa Cumnponut 6Gnokoe cBoel 3aNacTUHHOCTEIO C©
OAHOW CTOPOHBI W BEpPTWKanNbHas CUCTEMAa BHYTPEHHMX OeTOHHbIX «KONoHH» Bea
nepeHoca  CceWCMWYEecCKOW cCwnel NO  AvaroHanu  credHsl  ofecneunBaer
becnpenaTcTeenHyo paboty Kb kapkaca aganus.

Ons cpasHeHusa Bo3bmeM 10-Tn aTaxHbIA gom pasmepomM S0m x 20m, KOTOpbLIA B
nepeomMm cny4ae nocTpoeH Hawbonee pacnpocTpaHeHHeiM cnocobom, TO ecThb:
orpaxjanwan creHa M3 KApnu4a WupuHOW 25+12CM € NPOCNORKOW yTennurensa W
BHYTPEHHEN LWUTYKaTyPKOW TONWWHOW 2CM; NeperopofoyHble CTeHbl W3 KWpnu4a
TONWMHOW 12cM W ABYCTOpPOHHEW wWTyKatypkol no 1,5cMm; nycrotensiMu KB
BEeTOHHLIMKM NNMTaMKM NEPEKPLITUS, BbipaBHUBAKOLWEN HaNONbHOW LUEMEHTHOW CTAMKOW
TONWKWHOR 5cM. U Hecylmum KB Kapkacom u3 KonoHH 1 Ganok, a B Apyrom cny4ae u3
CUMNPONUT 3NEMEHTOB, TO eCTh: orpaxjalwme ctersl M3 Cumnponut CBC30 Bnokoe
C ABYCTOPOHHEW  LUTYKATYpKOW, neperopogodHas creda w3 Cumnponur
neperopofodHelx Gnokos CI660, CumMnponuT NMAWMT NEpeKpbiTUA, BbipaBHUBAKLLMM
cnoem 3 Cumnponut moHonuta u Hecywum Kb kapkacom.

MpubnuantenesHo Bec obbLeKkTa B NEpBOM cny4ae CoCcTaBnaeT:

1. orpaxaaroine CTEHBl ......cceveve cvevnnrn. 294 TOHHBIATAXK;
2. NeperopogodHBbIe CTeHbl ........cceevvee... 200 TOHH MO 3TAX;
3. NAUTEI NEPEKPBITUA ..ovviiivieiiieiisniine 600 ToHH/aTax
4. BblpaBHUBAaOWAA LeMeHTHaA cTaxka ....110 ToHH/ atax
5. B KapKkac ........coceeiiiiiiiiiiiiiiiinennenn.. 260 TOHH/3TAX
B utore 1.524 ToOHHBI/3TaK,
aHal10atameM ............ccvviiiiieiinninea... 15,240 TOHH.
MpubnuanTensHo Bec 06beKTa BO BTOPOM cny4vae cOCTaBnaeT:
1. orpaxgatollmne CTeHbl .... ......cceveevee......88 TOHH/ATAX,
2. NEPEropofoHHBLIE CTEHBl ....cvvvvviieinnna.. 132 TOHH! 3TN,
3. MNUTEI NEPEKPBITUA ...cvviireniinianseneaee.. 202 TOHH/ATAX
4. BblpaBHMBaKLLAA UEMEHTHAaA CTAXKA........ 18 ToHH/ aTax
5. B KAPKAC oo 260 TOHH/aTaX
B wtore 700 ToHH/aTaxX
aHal10atakeM ............ccvvvvvvieviniinnnn 1. 000 TOHH.

[lony4yaeTtcs, 4TO CeACMUYECKasi cuna B 2 pasa MeHblLe BO BTOPOM cny4ae,
TO eCTb CEMCMOCTOMKOCTb 06beKTa ua CUMNpONKUT cUcTeMbl B 2 pa3a HaaexHee!



10.Hecywas cnocobHOCTL

M3 cpaBHWTENBHOrO aHanwuia No CelWcMuKe, pasHuua seca mexgy obbexkTom,
NOCTPOEHHBIM LUMPOKO PACNPOCTPAHEeHHLIM CnocobDoM U OBBLEKTOM, NOCTPOEHHLIM M3
Cumnponut cuctembl, npowuadocut 15 000 -7 000 ToHH = 8 000 TOHH (yTO
npeacraenaetr 400 rpy3oBbIX MaWWH, 3anonHeHHslx 20 TOHH martepuana).
CnepoeartenkHo, yMeHbLUAeTCA KonuyecTeo Heobxoaumon apmartypel M paamepsl Kb
Kapkaca W OyHOAMEHTOBR 30aHWA, TO ECTh 3a Te e Camble pasmepbl KOHCTPYKTUBHOW
CUCTEMbI YBENWYUBAEBTCA Ero Hecylwan cnocobHOCTb.

OcobeHHo HeobxogMMo NOQYEPKHYTL, YTO Hecyllyio ponk B CuMnponuT Bnokax
NPUHMMaeT DEeTOoH, KOTOpbIM 3anNONHAKTCA Ero  CKBO3HbIE OTBEPCTMA W TaKMM
cnocobom Hecywas cnocobHocTe crted w3 Cumnponut ONOKOB yBenuYMBaeTcs
esibopom mapkw GeToHa, a He 3a CYeT yBenUYeHWs KONMUYecTBa LUemMeHTa U TeMm CambIM
yXyaleHuem ero TepMoU3nYecKnX XapakTepucTrK.

Mo pesynbTaTam MWCNbiTaHWiA, nNpoBedeHHbiX B WMHCTUTYTE matepuanos W
KOHCTPYKLUMA cTpouTensHoro dakyneTeta B8 r. benrpage, B paMkax HaydHo-
uccneaoBaTtensckoro npoekra «MccnegoeaHus OCBOEBHUA U NPUMEHEHUS COBPEMEHHbIX
MarepvanoB W W3OeNnWid B CTPOMTENbCTBE» W3BECTHO, YTO NPOMHOCTL Ha CKaTue
Cumnponut BNOKOB CO CKBO3HBIMKU OTBEPCTUAMM, 3aN0NHEHHBIMK BETOHOM, paBHa:

- 6nok CBC 30 .....ceevvvveevnnn.n.. 152 TOHH/M' BRIOKA;
- 6nok CBAC30.........c.eeo...... 341 TOHH/M' BriOKA:
- brok GBL2S. sssssmiimig 170 ToHH/M' Bnoka:
- 6nok CBAC2S.............ccvv...... 314 TOHH/M' BRiOKA:
* 6nok CBC20..........cccevvveenn.... 147 TOHH/M' BrioKa:
" 6nok CBAC20....................... 247 ToHH/M' Bnioka:
. Gnok CNBCYN:. ..ommmma 58 ToHH/M' Brioka;

- BGnok CNBCEO..........ccooevnnn... 69 TOHH/M' Brioka;



11.CtouMoOCTL, YBENUYEHWE NONE3HOW NNoLwann, COOTBETCTBEHHO
YyMEHBLUEHHWE LeHbI KBAOPaTHOro MeTpa MUNbA.

HepaeHo B rasete «CtpowTenscTeo», B pasgene «Martepuanbi», yBakaemblA
B.A. Wanaes, kaHauaaT TEXHWYECKWX Hayk, reHepansHelidl aupektop OAQ «342-om
MeXaHu4yeckuid 3apon» OnybnuKoBan cCTaTel), B KOTOPOW nNLITANCA AO0KA2aTh, 4TO
OOHOCNOWHAA CTeHa W3 KepamanuTobeToHHblx 6nokoe TonwwuHow 500mm w ¢
koadhdpuureHToMm TennonpoeoaHocT A=0,16 AenAeTCA caMOW OelEBOW orpaxaawen
CTEHOW, KOTOpaA YOOBNeTBOpPsAeT HOpMartueBHbiM TpeboBaHMAM NO TennoTexHWKe ANA
Mockebl 1 MockoBckolW oBnactv, NOOYEpKMBAA YTO CTOMMOCTE OOHOMO KBaApAaTHOro
MEeTpa MaTepuana cocTaBnaeTt Bcero 775 pybnea .

Ha camom gene, TonwwuHa S00 MM HapyXHOW CTeHBI M3 Kepam3anToDeToHHEIX Bnokoe
Boobuwe He yaosneTeopaeT TpeboeaHwam no TennotexHuke ana Mockeel v obnactu —
NPOCTO NOTOMY 4TO KO3M@PWUUWEHT TEennonpoBOAHOCTH A=0,16 saBnAeTcH
XapakTepucTUKon martepuana B CyXOM COCTOAHWMK, 8 B Knaake, B ycnosuax A u B, oH
Bo3pactaetr Ha 25 % w 62,5 % cooreercreeHHo (CHull [I-3-79* Ctp. 15). B
NOCNEACTEUKM HYXKHAA TONWKWHA orpaxaaollen cTersl u3 KkepamauTobeToHHeX Brnokoe
poapactaeT Ha 800 mm,

Ho, OCTaHOBMMCHA Ha BbIWEW3INOXKEeHHOM BLIBOAE, 4YTO Orpaxaawlas creHa
TonwmHoln 500 MM M cToMMOCTBHO Mmartepuana 775 pybnel 3a kBagpaTHbIM METP,
ABNAETCA CAaMOW OelEBOW, M C 3TOW e no3vuum obcyauM CTOMMOCTE Orpaxaaolen
cTeHsl u3 Cumnponut Bnokos.

[Mo cBoMM TennogU3WYecKUM XapakTepucTUKkaMm He TONbKD Kak marepuan, HO U B
Knaake (4to noateepwaeHo 3saknwdeHwem HUNCP® PACH B Mockee), Cumnponur
Gnokn TonuwmHon 300 mm Ha nopspok Gonblie yooeneTBopAlT TpeboBaHusM no
TENNOTEXHWKE.

YuyuTbiBan, 4To oauH kyGomerp Cumnponut Bnokoe crout B Mockee okono 80,0 $/m°,
TO CTOMMOCTL MaTtepuana 3a KBafpaTHbi MeTp cTeHbl 3 CumnponuTt Bnokoe pasHa
24.0 $/m® ~ 720 pybnen 3a keagpaTtHbI METp, YTO AELeBne BbIWeyKa3zaHHOM LeHbl
CTEHbI M3 KEpPaMauTODETOHHLIX GNOKOB.

Ho, ropasgo Gonbwan aKoHOMKA cpeacTe ANA 3aKasyuKka OKasblBAeTCa B KOHeYHOM
WTOre, He TONbLKO 3a CYET deWweBoro martepwana, HO B Nepeyl odepedb 3a CYET
YBENWYEHWA NONe3HOoW (NpoaaMHOW) Nnowann roToBoro 3aaHua.



MocuuTaem BCE cnegytowum obpasom:

- Ecnu BaaTe 3a BeiCOTY oaHoro atawxa 3,0 meTpa, TO nony4aeTtcA, 4TO UeHa
OAHOrC NOFOHHOIO MeTpa orpaxpawwen cteHsl M3 CumnponuTt GNokoB paeHa
3x24,0=72,0 $/m’.

- C  pgpyrol  CTOPOHBI,  OTHOCWTENBHO  BbIWEYKA3AaHHOW  CTEeHbl M3
KepaMm3uTODeTOoHHbIX OnokoB  3aKka3yMk Ha  KawObld  NOTOHHBIA — METp
orpaxgarollen creHsl nocTpoeHHon  Cumnponut  BGnokamu  nony4aer
pononHuTensHo 0,20 mM* /m' Bonblwe nnowaawu.

- Ecnm B3nTk NPOAaMHYIO CTOMMOCTE OAHOro KB. MeTpa 8 Mockee okono 700 §/ m°,
TO nony4aercs, 4YTO 3aKkaszumk  OOoNONHWTENLHO 3apabaTteiBaeT
0,2 x 700,0=140,0 $/m’ orpaxaaroLien cTeHbl.

- YuyutbiBas, YTO BbllleyKa3aHHas LeHa NOroHHOro MeTpa orpaxaarollen CTeHb! 13
Cumnponut Bnokos okono 72,0 §, nonyvaercs, u4To 3akazuumk He TOMbKO
nony4aert orpaxgawwy creHy ua Cumnponut Bnokoe «becnnatHo», HO W
3apabarteieaer 140,003 -72,03 = 68,005 2a KaxObll NOrOHHBIA MeTp
NOCTPOEHHOW OorpaxaaroLlen CTeHbl.

Mnu ckaxem npolle: 3a Te e caMmble AeHLMM, KOTopkle 3akaiqyuk B KOHeYHOM uTore
3anNaTUT 33 OAWH 3Ta¥ OrpaxjalolWnx cTeH W3 Kepam3auTobBeToHHeIX Bnokoe — OH
MOKET NOCTPOUTE Orpaxaaolme creHel u3 Cumnponut Gnokoe Ha 3 ataxal

Hewesne atoro HeT, u He Byger!

12.MaponpoHuLaeMocTb:

MaponpoHuuaemocTe CTeH npegcraenseT cofol ogHy M3 BaXHEWLWWX
XdpakTepuCTuK orpaxjallnx cTeHd 3gaHua.

N noka y MHOrOCMOWHBIX CTEH C NAWTHBIMK YTENNWUTENAMW NaponpoHULaeMocTb B
4acTW KOHCTPYKUMW HexenaTtensHa BNnoTb A0 €e OTCYTCTBWA, NO NPUYMHE 3awnTbl OT
KOHOeHcara W NepeysBnaxHeHWs  Orpaxfaiollel  KOHCTPYKUMW, OnTMManbHas
naponpoHuuaeMocTs crteH w3 Cumnponut 6Gnokoe obecnedvBaer, YTO CTEHbl W3
CumMnponut BNOKOB «AbIWATY, @8 ONACHOCTU OT KOHAEHCATa U NEPEYBNAKHEHUSA Y HUX
He cylecTeyer.

310 ocywecTBnAeT GnaronpuAaTHYK 3Konorudeckylo obcTaHoeky B gomax,
NOCTPOEHHbIX CUMNPONMT CUCTEMOW B OTNMYME OT [OMOB W3 MHOrOCNOWHBIX
napoHenpoHWuaemelx cTeH, rae of6umedH Bo3gyxa B ob6sf3atensHOM nopsgke
obecneyvBaeTca NPUMEHEHWEM NPUTOYHON U BbITSIKHOW BEHTUNALMMK.



13.donroBe4HOCTb

[onroBe4YHoOCTh orpa#jarwwen KOHCTpyKuuMu cnegyeT obecne4yveats
NMPUMEHEHWMEM MAaTEpHanoe, MWMeWMWX Haanexawyw CTOMKOCTL, B TOM 4Mcne:
MOPO30CTOMKOCTE, BNAaroCTOMKOCTh, DWOCTOWKOCTL, CTOWMKOCTE MPOTUE KOPPO3WW,
CTOWKOCTE K  BLICOKOW TemnepaType, CTOMKOCTE K UWKNUYECKUM TemnepaTypHbeIM
konebaHwAmM WM OpyruM paspyliaiowuM BO3AEWCTBMAM OKpyXawwen cpegsl. B
NpOTMBHOM cnyd4ae TpebyeTcA cneywanbHas 3alMTa  3NeMEeHTOB  KOHCTPYKLMA
BbINONHAEMBEIX M3 HEAOCTATOMHO CTOMKMX MaTepuanos.

M noka nnNUTHBIE yTENNWTENW B POCCUMWCKOM KNWUMAaTy WMEeloT OONroBeqHOCTh B
cpegHem 25 net, a AavencTel BeToHel B cpeaHem 35 net, gonrose4HocTe Cumnponura
WM M3OEenui M3 Hero UMeT gonroeevyHocTe bonee 50 neT.

14, SKOHOMUWYHOCTE B 3KCNNyaTauuu.

.. ; . "
@ CHMITPONHT

CtommocTe 0B6bekTa ona ero NokynaTens onpefensaeTcs He TONbKO NpPoaaHOW
UEeHOW KBaapaTHOrD METPa XWMNbA, HO U 3aTpaTamMM, KOTOPbLIE UMEET NoKynaTens B Xxoge
aKkcnnyaTauuu 3aaHus,

OaHuM M3 hakTopoe ABNREeTCA 3Heprna ana oborpeea aMMoOA W OANS OXNaMOeHus
netom. C kawgbiM rogom, YyYwTelBaA MWDOBOA 3HEpreTUYecKWid KPW3Wc, O0pOXalT
GHEPF{]HUEHTEFIH, M HMX 3danNackl B MI.-"IpE EGGEU-I.E-‘ y"MEHI:LIJEIIGTEFI.

Moatomy, BaxHbIM ABNAETCA dhakTop, 4TobLl OCTABUTE CBOMM AETAM W BHYKaM
AOM, KOTOPLIM «3KOHOMMWT» a He «TpaTtuT» AeHbrM (MHoro neHcwoHepos B benrpape
nocne oCcTporo NOAOPOXMAaHWMA UEH Ha 3NEeKTPO3HEeprui noMeHsnu ceou Bonblue
KBAPTUPbl Ha MEHbLUWE, TaK KaKk WX MEHCWWM He XBATAnO Ha 3aTpaTel OTONNEHWSA
KBapTHp).

Mpueenem npumep:

- K Ham obpaTtunca Pununnoe Wrops, Kotopei 1,5 roga Haszan B panoHe
HdomonenoBo noctpown gom M3 Cumnponura.

Yuuteigan, 4To BCW 3umy OH obBorpesan gom nnowaastoo 60 m° no ero
cnoeam Bcero 2-ma KBt anekTrpoaHeprum, To ectb Becero 1,6 kBtim® B CYTKW, OH
pewun nocTpouTe AOM nnowankk OGonee 300 M2, HO NPUMEHAR NPU 3ITOM
Cumnponut CBEC30 6noku, KOTOpkie Ha NOPAAOK Ny4lwe No TENNMONPOBOAHOCTH,
vyeMm Cumnponut CBE30 6nokK, KOTOPLIMKM OH NOCTPOWN AOM, @ COOTBETCTBEHHO M

MakcHMMankHoO YMeHbLWWTL 3aTpaTkl Ha oborpee gomal



15. KONOrMYHOCTL

NTUUA BIBPANA CHMMNPONKUT BNOKW
AnNA QOMA CBOWMX NTEHUOB!

OHA HE M3YYANA 3KONOMAKO,

OHA 3TO NPOCTO YYBCTBYET Il

A BbI?

W3 YEro Bl

BYOETE CTPOWUTEL ROM
ONA CBOWX OETUILEK?
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@ " CHMITPOITHT




