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Mer kak  uneHor  mupoBozo  coobujecmBa
apxumekmopoB u npogeccuoHanoB B obaacmu
npoexkmupoBarus u cmpoumesnscmBa
UHOUBUOYA/ILHO  UAU  YEPE3  NPOGECCUOHASbHBIE
opeaHu3ayuu, 0653Yyemcs:

e cdesnamo npobsemol 3K0s02UYECKOU u
coyuansHold ycmolyuBocmu  s0pom  Hawel
npakmMuku u npogbeccuoHaneHol
omBemcmBeHHoCcMu;

e pa3BuBame u NOCMOAHHO YAYHWAaAMb NPAKMUKY,
npoyedypel, npodykmel, obyyarowue Kypcel,
ycayeu u cmawdapmel, kKomopele Bedym K
npoekmam, coomBemcmByOWuUM  NPUHUUNAM
ycmoliyuBoeo pasBumus;

o ybexcdams cBoux compyoHukoB, pabomHukoB

cmpoumesnsHol uHdycmpuu, KnueHmoG,
cmydenmoB u Bcex swodeld B kpauHeu
Heobxodumocmu u npaxkmuyeckou
BosmoxcHocmu — nepexoda Kk ycmouyuBeim
npoexkmam;

e ycmaHoBume makue noaAumuky, npaBuasa u
npakmuky B ynpaBaenuu u 6uszHece, ymobbl
npakmuka  2apaHmMupoBaHHO  ycmouyuBozo
npoexkmupoBarus cmana Hopmou;

e JoBecmu Bce cywecmByrowue u 6ydywue
sn1emeHmeol CcmpoumesibHo20 desna -
npoexkmupoBaHusi, npouszBodcmaBa,
cmpoumenscmBa, nepepabomku u BmopuyHO20
ucnosv3oBarus pecypcoB - 0o cmaHdapmoB
ycmolyuBoeo npoekmupoBaHus.

N3 “[leknapaunu cotpygHuyecTBa B
MHTEpecax  ycToluusoro 6yayuwero”,

NPUHATON MuposbiM KOHrpeccom
apxutektopoB B Yukaro 18-21 wuioHs
1993 r.

BBELEHWUE

HeO6XO,DMMOCTb HanucaHusa o630pa no CTPOUTE/IbHbIM MaTepuaslaM BO3HWUKNa B
CBA3U C TeM, 4YTO CTpOMUTE/IbHasA OTpacC/b B Halewn CTpaHe, KaK U B LENOM
3KOHOMMHKa, npetepneBaeT CyuleCTBeHHblIe n 6bICprIe U3MEHEHHUA.
CTpOHTeﬂbCTBO KW/bsi 3aHMMaeT HacTONbKO BONbluoe MecTo Kak B 3KOHOMMKE,
Tak U B COLl,IdaﬂbHOI:I NONINTHUKE, YTO HenpaBU/IbHO Bbl6paHHoe HanpaB/ieHUe HIu
Aayke oTaesibHble OLIMBKM MOryT onpepenvtb ycnex Wian Heygady pa3BHUTUA
PEruoHoB MU CTpaHbl B 3TOT I'IepeXO,D,Hblﬁ nepuon M Ha MHOro net Bnepepq.
OwubKK B Maccosom CTPOUTENIbCTBE CTAHOBATCA NPAaKTUYECKKU HEUCNPaBUMbIMH,



M Mbl Ha NMPOTSXKEHWUH MOKOJIEHWI BbIHYXAEHbI BYyLEM Y>KMBATbCS C HUMH, TpaTs
CBOe 3[40POBbE U OFPOMHble CPeACTBA HA YCTpaHeHWe UX NOCNEACTBUM.

OcobeHHO BE/IMKO BAMSHWE CTPOMTENbHONM OTPAaC/M Ha OKPYXKaloLLiyto
cpepy. [MocTpoeHHble B NepUoA MWHAYCTPUANU3ALMM rOPOAa He TOJNIbKO He
COOTBETCTBYIOT COBPEMEHHbIM MPEACTAB/IEHUSM O 3LOPOBOM OKpY>KaloLen
cpepe, HO noTpebnaloT NpUPOAHble Pecypcbl M NPOM3BOAAT OTXO4bl B
KOJIMUecTBax, KoTopble BeayT K Habntogaemoi ceduac 6bicTpoi pAerpajauuu
cpegbl 0BUTaHMA YenoBeKa U BCEro >KUBOTO Ha 3emsie.

OcosHanue  rnobasbHOro  xapaktepa  BO3LENCTBUS  Ha  NpUPOAY
UEe/IOBEUECKOM [AeATeNbHOCTH, HEPABHOMEPHOCTH 3KOHOMMUECKOTO Pa3BUTHUS W
OFPaHWUYEHHOCTM  ECTECTBEHHbIX  PECYpCOB  MPUBENO  MEXAyHapoaHoe
coobLecTBO K (hOPMY/IMPOBKE MAEM Nepexofa K YCTOMUMBOMY PasBUTHIO Kak
Lenu Bcex cihep AEeATENIbHOCTH M KaXKAOro B OTAE/NbHOCTU rpaXkaaHuHa 3emsu
[1, 2]. KoopaguHaumsa ycunuu uneHoe OOH no nepexomy Kk ycToiuuBOMy
Pa3BUTUIO B KWUAUWHOM cekTope ocyuecteaserca LUeHtpom OOH no
HaceneHHbIM nyHkTam (Xabutat) W ero HauuoHasbHbiMu Oiopo. LleHTp
CUCTEMATU3UPYET MHOPMauMio M paspabaTbiBaeT NPEANOKEHUA MO Pa3BUTHIO
CTPOWTENbHBIX OTPac/el B Pa3BUBAIOWMXCA CTpaHax, U3faeT oTyeTbl U 0O30pbI
no pasHbiM Bonpocam [3], B TOM uucne, W NPOU3BOACTBY CTPOWTE/NbHbIX
mMarepuanos. [laHHbld aHanUTUYECKWi 0630p ONUMpaeTcs B OCHOBHOM Ha 3Ty
MH(OPMaLMIoO M 3aTparvBaeT MPOW3BOACTBO CTPOMUTE/bHLIX MaTepuanoB Ans
Masjio3TaXKHOTO CTPOWTE/IbCTBA, COOTBETCTBYIOLLENO MPUHLMNAM YCTOMYMBOrO
pasBUTHS.

ObecnedyeHne  CTPOMTENBHOrO  KOMMEKCA  EWeBbIMM,  LJMTENbHOro
No/b30BaHWA MaTepuasamd, MO3BOJISIOWMUMU CTPOWUTb  BbICOKOKAYeCTBEHHOE
KWibe MO [OCTYMHbIM LEHaM, - OAWH W3 [/1aBHbIX MPUOPHUTETOB MHPOBOrO
coobuwectsa. B pesynbrate Hauan pacTv MHTEPEC K XOPOLWO 3HAKOMbIM, HO
3a6bITbIM TPAAHLMOHHBIM MaTepuanaMm U TEXHONOrusM cTpouTenbctsa [4 - 71.
Bonee rnybokoe M3yyeHMe Bompoca  NoKasano, 4YTO  NPOW3BOACTBO
TPAAMLMOHHBIX MaTepuasioB M3 MECTHbIX PECypcoB Ha 3aBojax HebosbLiow
MOLLHOCTH, pacrofiaraeMbiXx B HEMNOCPEACTBEHHOM 61M30CTM  OT  MecTa
CTPOWTENbCTBA, Yalie Bcero 6osiee 3KOHOMMYECKM BbIFOQHO M MO3BONAET B
HECKO/IbKO pa3 CHW3WTb CTOMMOCTb Matepuanos. Ecau  BcnomHuTb, uTO
CTOMMOCTb MaTepuasioB B pa3BuBalOWMXCs cTpaHax cocTtasiser o 70%
CTOUMOCTM  [OMa, TO LeNecoobpasHOCTb TaKoro MOAXOLA  CTAHOBMTCA
oueBugHou [8].

TpyaHOCTb BHEAPEHUS TPAAWLMOHHBIX MAaTepPUasioB 3aK/IIOYAeTCs 4Yacto B
HeLOBEpPUH CMeLUaUCTOB K UX NPOYHOCTHU, BOLOCTOMKOCTH, AO/rOBPEMEHHOCTH,
COOTBETCTBYIOLMX LEUCTBYIOWMM cTaHaapTaMm W HopMaM. OHuW, Kak npaswio,
OTCYTCTBYIOT B MEpPEYHsX pa3peLueHHbIX K NpuMeHeHwto martepuasnos. lMoatomy
MX WCMOJIb30BaHWe 4Yalle WAET OT 3HTY3UacCTOB M HE WMEET HOPMAaTWBHOM
ocHoBbl. Ceftyac ata cuTyauus MeHsieTcsl U Bce Boribluee YMCNO TPaAMLMOHHBIX
MaTepuanos MosyyaloT  OUUMaIbHBIM  CTaTyC M CTAHOBATCS  OOBLEKTOM
UCCNefoBaHUH W COBepLUEHCTBOBaHUA. Mcnosb3oBaHWe COBpPEMEHHbIX 3HaHWM
NO3BOMSIET  OuYeHb  HEAOPOTMMW  CPEACTBAMM  YCTPaHWTb  HEAOCTaTKH
TPaAMUMOHHBIX MaTepuanos, /MO0 CyLWeCTBEHHO YNPOCTUTb W yAELIeBUTb
TEXHOMOTMU MPOU3BOACTBA COBPEMEHHBbIX WHAYCTPUAsIbHbIX MaTepuasoB U



HanaguTb MX NPOM3BOACTBO Ha NPOCTbiX MUHU-3aBogax. B CLUA, Uuguu, KeHuu
W opyrux ctpaHax Adprku U A3uM y>Xe NPUHATbI HaUMOHaNbHbIE CTaHAAPTbl Ha
rPYHTOBble U COJIOMEHHblE [OMA, MPAKTUKYETCs MOJIHAas W/IM YacTUYHas 3aMeHa
noptnaHpuemMeHTa 6osnee [feweBbiMM CBA3YlOWWMKU (30/bl, W3BECTb, cepa),
UCMONb30BaHUE B KadyecTBe HarnosnHuTenel 6GeTOHOB OTXOAOB NPOMU3BOACTBA
(opeBecHble CTPY>XKM M OMWIKM, PWUCOBas W pyKaHas COJIOMbI, Luesyxa
NOACO/IHEUHUKOB U APYrux opexos W 3epeH). lNosBnsioTcs Bce HOBble U HOBble
pa3paboTKM MO  YTWUAM3aLUMKM  OTXOLOB  Pa3/IMuHbIX TUMOB  MPOW3BOLCTB,
NO3BO/ISAIOLLME HE TOJIbKO MOJYYUTb [ELUEBble CTPOMUTE/IbHble MaTtepuabl, HO W
CHWU3WTb Harpy3Ky Ha OKPYXXalollylo Cpefy OTXOAaMu MPOU3BOACTB M Pacxon
3HEPrMM Ha NPOM3BOACTBO CTPOMTESIbHBIX MATEPUAoB, UTO YXe NpubamKaeT
Hac K co3faHuio 6e30TXOAHbIX MPOU3BOLCTBEHHBIX LMK/IOB, KOTOPbIE SBISIOTCA
HEOOXOAWMBIM 3/1IEMEHTOM YCTOMUMBOrO Pa3BHTHA.

Kpome TOro, npv npouseoactee TPaAMLMOHHbBIX CTPOUTE/IbHBIX MaTepuasoB
M CTpOWTENbCTBE NOApa3yMeBaeTcs OoJsbluee  WCMONb30BaHWE  [ELLEBOro
py4YHOro TpyAa, 4TO BeAeT K [AOMNOJHWUTENIBHOMY CHWKEHUIO CTOMMOCTH
CTPOWTENbCTBA M CO3[AET O4YeHb BaXKHbIM COLMaNbHbIM acnekT, No3BONss
co3paBaTb [OMOJIHUTENbHblE pabouve MecTa LS MalOKBaNMDULMPOBAHHON
pabodyen cunbl. ITOT BaKHO B PAa3BMBAIOLMXCS W Pa3BUTbIX CTpaHax W
ocobeHHo B Poccuu: Heobxognmo obecneuntb paboToM, UbeM W CpefcTBamu
CyLIeCcTBOBaHMSI 6O/bLLOE  KOMMYECTBO OCBOBOXKIAIOLMXCS — pabounx pyk Ha
LNIWTENbHOE BPEeMS NMEPECTPOMKU 3KOHOM UKH.

Mpennaraembiii  aHanMTHYECKW 0B30p He OXBaTbiBAaeT BCEX aCMeKTOB
mMarepuanosefeHus. JTta obwupHas obnactb Hayku M TEXHUKM ObicTpo
pa3BMBaeTCsi BO MHOTMX HanpaB/ieHUsIX, OXBaTbiBas pas/iMuHble paspesbl
(pyHOaMeHTanbHbIX W MpUKAagHbix Hayk. ExkerogHo B nabopatopusx
CUHTE3UPYIOTCS [ECATKW ThICSY HOBbIX MaTeEPUasoB U COTHU M3 HUX MonajaloT B
npakTudeckui obopot. [is NpoABMIKEHUS MX Ha pPbiHKM cbbiTa M3paeTcs
MHOFOYMCNIEHHas peK/laMa W MWHCTPYKLMU MO MPUMEHEHHUIO, e [OCTaTO4YHO
NnogpoBHO  OMUCHIBAIOTCS  XapaKTepPUCTUKW  Matepuanos. [lout Bca 3T1a
MHbopMaLus pacnpocTpaHsieTcs no cet MHTepHeT W focTynHa nosib3oBaTensim.
Heckonbko coTeH onucaHui MaTepuanoB JaHO B PocCUICKOM apXUTeKTypHO-
cTpouTtenbHon 3sHuuknoneaun [9]. Ho B 6onbluMHCTBE ClydaeB ONUCaHWs He
cogepXXat  MHopMauuM, KoTopasi Mo3BoisieT BblbupaTb Marepuasbl M
OpraHu3oBbIBaTb CTPOUTE/NIBCTBO C TOYKW 3PEHWUS YCTOMUMBOTO Pa3BUTHS.
Mpexkae Bcero ato KacaeTcs aHepronoTpebiieHUs MaTepuasoB B TEUEHWE BCEro
UX YKM3HEHHOrO LMKNA, YTO HEeOBXOAMMO NpU NPOEKTUPOBAHWUW 3IHEPreTUYECKU
3(PEKTUBHbIX [AOMOB, TrA€ MWHUMYM 3HepronoTpebneHus  pocTuraertcs
onTUMasibHbIM BbIGOPOM MaTepuanos B KoMmnjeKkce [« Apyrumu
aHeprocbeperalowuM1 MeponpUATUSIMH.

B obsope chpenaH nepebld Lwar, MOMOraloWMi CreuManucTam BBECTH B
NPaKTUKYy  NPOEKTUPOBaHUS W OpraHusauMu  CTPOMTENbHOM  OTpac/i
aHepreTudyeckuid noaxon. M3 Bcero MHoxecTBa MaTtepuanoe BblOpaHbl Te, ANs
KOTOPbIX YAANOCb BbIBUTb  fAaHHble MO  3HepronoTpebnenuo. [Mpuuem
Haubonbluee BHUMaHWe yheneHO MaTepuanam, KoTopble npeobnajaroT ceivac B
CTPOWTENBCTBE >KWMbIX JOMOB W, OYEBMOHO ewe ponro OyayT npeobnagatb.
Mpexxae Bcero 3To AepeBo, KWpnuy, GeToH, KoTopble coctaenaoT okono 80%
oT obuiero o6bemMa UCNO/Nb3yeMbIX CTPOUTENbHbIX MaTepuanos. OT UX 3KOHOMUM
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U cOEepeKeHUss IHEPruM NpWU NPOWU3BOACTBE B NEPBYIO O4epenb 3aBUCAT
BO3MOYXHOCTH JOCTWXKEHWS LieSIed YCTOWUMBOrO pa3suTusi. BkatoueHHble B 0630p
ONMUCaHWUs OCHOBHbIX W MEPCNEKTUBHbIX MaTepuasoB COAepKaT MHOpMaLuio O
KOHCTPYKLMOHHbIX XapaKTepUCTUKax MaTepuasioB TOJIbKO B TOW Mepe, KoTopas
HeoBXoAMUMa NS COMOCTABNEHUS UX C HEPreTUUECKUMU XapaKTEPUCTHUKAMM MpH
BbiGOpe MaTepUasios.

[JeictByloWwMit B HaweW cTpaHe CTOMMOCTHOW aHanu3 He MO3BO/ISIET B
MOJIHOW Mepe OLEHWUTb MOCNEACTBUS NMPUHATLIX PELLUEHWH B NEpPCreKTUBE, Tak Kak
OCHOBaH Ha CEerogHsilUHEW KOHbIOHKTYpe ueH. [Moatomy Llentpom OOH no
HaceneHHbIM NyHKTaM npefiaraeTtcsi MNPOBOAWTb aHaliM3 Ha OCHOBaHWH
MUHUMMU3ALWKM 3aTpaT 3HepruM Ha obecneyeHWe MNOSHOTO YKM3HEHHOrO LMKIa
Marepuanos, KOTopbii Boniee YCTOMUMB K KOHBIOHKTYPE pbiHKa, TeM Gonee, uTo
3HepreTMKa no NPoOrHo3am cneuuanucTos Bygper urpatb Bce Honee pewaolyio
posib B pa3BUTUW BCex CTpaH. BesnuuuHa notpebnsieMon aHepruu yxe crana
OCHOBHbIM LieHOO6pa3yloWwnM (haKTOPOM U ee CTOMMOCTb HENpepbIBHO pacTer.
MporHo3 Ha coxpaHeHWe 3TOW TEHAEHUMW B JasbHEH NepcnekTUBe rapaHTUpyert
NPaBUIBHOCTb OLEHOK 3EKTUBHOCTU MPOEKTOB MO BE/MUMHE MNOTpebneHHOMN
3HEPruM, BKIOYAs YTUNU3ALMIO M3LE/MU MOC/E OKOHYAHUS MX CPOKa Ciy>KObl.
MPUHUMN OLEHKU W MUHUMU3AUMK 3HepronoTpebnieHus «OT Konbibenu [o
MOTW/IbI», KOTOPbIA HauYWMHAET WCMO/Nb30BaTbCs B Haubosiee pasBUTbIX CTpaHax
[10, 11], yxe noka3an cBoto 3(PPEKTUBHOCTb B CYLLECTBEHHOM CHWXEHHM
3HEpProeMKOCTU MNPOM3BOACTBA M CTPOWUTENbCTBA B pacyeTe Ha eauHULy
NPOW3BeLEHHOW NPOAYKLUMH, KOTOpasi B HECKO/IbKO pPa3 MEHbLUe, YeM B Hallen
cTpaHe.

Haspeswas HeobxoauMocTb pedhOpMUPOBAHUS CTPOUTENBHOTO fena B
Poccun 3actaBnser Gosee NpUCTanbHO BrASLbIBATLCS B OMbIT NEPESOBbIX
pa3BUTbIX W pPa3BUBAIOLIMXCA CTpaH, paHee Hac BCTYMUBLUMX Ha NyTb
pedOpMHUPOBaHUSI, TaK XK€ KaK M Ha COOBCTBEHHbIW OMbIT U 3HaHUs, JO CHX NOp
HesocTpeboBaHHble OBLEecTBOM. AHaNW3 MHUPOBOrO OMbiTa KpalHe HeoOXopuM
Hawew cTpaHe, uToBbl M3bexxaTb KPYMnHbIX OWMOOK B BbiBOpe HanpaBneHWs
pPa3BUTUS CTPOMTENIbHOM OTPac/iii M KPUTUUECKOrO €ro OCMbIC/IeHUs MpH
nepeHoce Ha HauuoHasbHylo nousy. HauaBweecs 6ypHoe passuTHe
MaJlo3TaXXHOFO CTPOMUTENIbCTBA MOYTH MOBCEMECTHO HE COOTBETCTBYET YPOBHIO
COBpEMeHHbIX TpeboBaHWM, a CNefoBaTe/ibHO, BELET K BCE YBEMUMBAIOLLUMCS
HanpacHbIM 3aTpaTtam OBLLECTBEHHbIX YCUIMH W pecypcoB. Ycyrybnsercs 3To
elle TeM, UYTO OpraHbl rOCYAAPCTBEHHOIO YNpPaB/JeHUS U KOHTPONS TakXe elle
He paspabotann pans cebs KPUTEPUM OLEHKM MPOEKTOB M  OpraHW3auuu
CTPOMTENBCTBA C TOUKWU 3PEHUSI YCTOWUMBOTO pa 3BUTHS.

LaHHbiti 0630p ABNSETCA NPOAO/KEHUEM paHee HauaTbiX NyGAMKauWi no
TEME Pa3BUTHUSA 3IHEProaPHEKTUBHOIrO, IKOJOTMUECKOTO AOMOCTPOeHUs [12] wu
OTBETOM Ha nopyyeHue, BbipaboTaHHOE B pe3y/ibTaTe NapiaMeHTCKUX CyLaHuM :

«PaspabotuMkam  nporpammbl  «JKkogoM»  C  uenblo  obocHoBaHWs
NPeANoYTUTENbHOCTH  KOHKPETHbIX ~ NpoekToB  paspaboTaTb  MeTOAMKY
COMOCTaBUMbIX  OLEHOK  3KOJIOTMYECKUX  NapameTpos, pecypco-  u

3HepronotpebneHnss B >KM3HEHHOM UMKAe >kuibs» (n. 4 PexkomeHgauwii
Nap/IaMEHTCKUX CNYLWAHWK « DKO-HOMMUKA YCTOMUMBOTO PA3BUTHA», NPOBELEHHbIX
27 oktabpsa 1995 ropa Komutetom Coseta depgepauuu no couuanbHoM
NONWTUKE W DKCMEPTHbIM COBETOM no npobseMaM HapoAOHaceNeHUs |
YCTOWYMBOTO Pa3BUTHA).
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PassuTHe CTpouTenbCTBa OAHOCEMENHbIX AOMOB ycafebHoro Ttuna M3
[lewesbiX MaTepuanos, COOTBETCTBYIOLIMX COBPEMEHHbIM TpeboBaHWAM Mo
3HEpProahheKTUBHOCTH, pecypcocbeperkeHnio W YpoBHIO yaobCTe, AaayT He
TO/IbKO BO3MOXXHOCTH 3KOHOMMUYECKH 6osiee HEe3aBUCMMOrO PasBUTHS CEMbH U
cemeiHoro 6M3Heca, HO W CO34afyT YC/NOBUS D>KM3HM B TapMOHWUM C
OKpy>KaloLLeh cpefoi 6es ee paspyLlieHus.



Fnasa 1. CTPATEINS MEPEXOLA K YCTOMYMBOMY PA3BUTHUIO
AKUITNLWHOIO CTPOUTEJIbCTBA

YCNnoBHO MHUP MOXHO pasfesMTb Ha BOCEMb KJIMMATUYECKUX 30H, KOTOPbIM
cooTBeTCTBYIOT HoNee Tpex COTeH TUMOB AOMOB, HO TaKoe KOoJMuecTBo Bonblue
ONpefieNseTcss  COLMOKY/bTYPHbIMK  (DaKTOpaMM, YeM  KJMMaTUYeCKUMU W
naHpwadTHbIMU - ocobeHHocTaMU.  [ake BbIGOP CTPOMTENbHbLIX MaTepuanos
yacTo OnpefensieTcsi MMEHHO 3TUMW hbakTopamu. XXunble goma Janekoro
NPOLLOro, UCKAoUas ABOPLbI, OT/IMYAIOTC IKOHOMUEH CTPOUTE/IbHBIX PECYPCOB
M 3Hepruu. Ewe B Hawe BpeMs Mbl MOXEM HaMTW KaMeHHble [AOMa,
NOCTPOEHHbIE B MPOLLIOM ThICAYENETUH, W [OepeBsHHble AOMa, MOCTPOEHHble
OAHO - [Ba CTONETUS Ha3afd, B KOTOPbIX WCMO/Mb30BaHbl MaTepuarbl,
NPOU3BefEeHHble MPEUMYLLECTBEHHO TSXKE/bIM PYyyHbIM TpynoMm. [loatomy 3Tu
[lOMa OuYeHb 3KOHOMMWYHbI W OJHOBPEMEHHO PauUOHasNbHbl C TOYKM 3PEHUS
UCNO/Mb30BaHUs  €CTECTBEHHbIX PECYpCOB W YC/OBUW  >KU3HW. Bpems
ONTUMU3UPOBAIO APXUTEKTYPY [OMOB W TEXHONIOTMM MX CTPOMUTENbCTBA W3
MECTHbIX, Haubonee fewesbiX, HO 3MMEKTUBHBIX M aTePUasIoB.

B XX B. pasBunacb TeHAEHUMUS NPEUMYLLECTBEHHOTO WCMOJ/Ib30BaHWUs B
CTPOWTENBCTBE CTaNM, LUEMEHTA, allOMUHUSA W NIACTUKOB, Bnarogaps ObicTpoMy
ONEPEXAIOLEeMY Pa3BUTUIO IHEPreTUKM Ha OCHOBE OPraHUYECKUX TOM/MB.
OTHocuTenbHas [elueBM3HA 3HEPrMM B PasBUTbIX CTpaHax npuBena K
pacTouuTe/IbHOMY €€ UCNO/Ib30BaHUIO W PaCNpPOCTPaHEHUIO 3HEPrOeMKUX
TEXHOJIOTUH, a C/IefoBaTeNlbHO, K MOBbILEHHOMY 3arpsi3HEHUIO OKpYXKaloLLeK
cpegbl. B nepvop vHAycTpHanusaumMM 3KOHOMUK W CBA3aHHOM C Hel ObICTPOW
ypbaHu3auMen  ObliM  PacnpoCTpaHeHbl  WHAYCTPUAsbHblE  TEXHONOTHUM
CTPOWTENBCTBA XKWU/IbS U3 KPYMHbIX TUMOBbIX 3/IEMEHTOB C NMJIOTHOW 3acCTPOMKOM
TEPPUTOPUIA MHOTO3TAXKHBIMU AOM aMMu.

Poct TpeboBaHui K KauyecTBy >KMMWA M cpeapl obWTaHMs, a Takxke
MWUPOBOW 3HEPreTUYECKUM KPU3WUC MOCTENEHHO 3acTaBW/IM  MEPECMOTPEeTb
YKUIULLHYIO MOSIMTUKY U NEPEUTHU K PaCLUMPEHHUIO MalO3TaXKHOIO CTPOMUTE/IbCTBA.
64% Hacenenus Coegurentbix LLtatoB AMepuKkM ceruac sUBET B COOCTBEHHbIX
ofHOCEMENHBIX JOMaXx, BONbIUIMHCTBO U3 KOTOPbIX WMEIOT aBTOHOMHbIE CHCTEMbI
Xu3Heobecneuenus. [lpyrMe pasBuTble  CTpaHbl  MAyT MO  3TOMy e
3KOHOMMYECKH W 3KOMIOrMUecku Bonee BbIrOAHOMY NyTH.

OaMH K3 OCTPEULIMX KPU3UCOB Pa3BUBAIOLMXCA CTpaH CBA3aH C WX
GbicTpoit  ypbaHusaumen. B cTpouTenbcTBe  LWMPOKO  MCMOMb3YIOTCSA
3aMMCTBOBaHHbIE TEXHOJIOTUW WHAYCTPUANIbHOMO CTPOMUTENIbCTBA Ha OCHOBE
MaTepuanoe C BbICOKMM ypoBHeM 00OpaboTkn. CTOMMOCTb WHAYCTPUAIBHOIO



KMNWLWA, YAOBNETBOPAIOWEr0 CaMbiM MWHWUMAaJIbHbIM NOTPEOHOCTAM pPa3BUTHSA
CEMbM, CTAHOBWTCS HELOCTYNHOM Ans abcoMoTHOro GOMbLUIMHCTBA HaceNeHUs.
MoatoMy 6bICTPO pa3BuBaeTCs NepeHaceneHHOCTb,  pacTyT Tpywobbl U
YXYALAeTcs COCTOsIHUE OKpy»Katolen cpefbl. HenpepbiBHbIM POCT CTOUMOCTU U
LEULMT  3HEPruM B  pasBMBAIOWMXCA W OedHbIX cTpaHax —3acTasnser
NEPECMOTPETb XM/IULLHYIO U 3HEPreTUUECKYIO MOJIMTUKY U NEpPerTH K NoJUTUKe
aHeprocHepexeHus.

MupoBoe coobLecTBo, 0BECNOKOEHHOE CNIOXKMBLLENCSA CUTyauuei B CBA3W C
Pe3KUM NafeHUeM YPOBHS >KU3HA U OOCTUXKEHWEM MNPELESbHOrO YPOBHS
BOCCTAHOBMTEJ/IbHbIX CBOMCTB Cpefdbl, NPUWO K HeobxoauMocTH cneposatb
HEKOTOpbIM OBLWMM NpUHUMNaM, cdopMyauposaHHbiM B 1992 r. B Puo-ge-
JKanetpo [1]. 3Tv npuHUMNbI OCHOBaHbI Ha Tpex (PyHAAMEHTa/IbHbIX 3aKOHaXx,
KoTopble ynpasnastoT npupogon [13]:

- OoTXoApbl paBHbl nuwe. B npupope npoaykTbl pasnoXXeHWs HaxXopaTcs B
NOCTOSHHO AEUCTBYIOLLEM 3aMKHYTOM LMKAe, uTobbl 0BecneunTb nuwen apyrye
CUCTeMbl C MWHUMYMOM 3aTpaT 3HeprMM W MatepuanoB. Kaxpabii ke
amepuKaHel, NPOW3BOAWMT B fABa pasa Oosblle, YeM ero Bec, AOMALUHMX,
WHAYCTPUA/IbHBIX W LOPYrMX BpEAHbIX OTXOHLOB, & TaKXe elle MONTOHHbI B
Hellelo rasoBblX OTXOAOB, BKJlOYas Yr/JIEKUC/bIM ras, KoTopble He
BO3BPALLAIOTCA B MULLY ANS HErO WKW ANS OPYrUX XKUBbIX CYLLECTB.

- npupofja WCNOMb3yeT TONbKO 3HEPruio CoHUA. IJTO €AUHCTBEHHbIU
UCTOYHUK MOCTYM/IEHWUSI 3HEPrMM U3BHE B Hally 3aMKHyTylo cuctemy. [loatomy
HeoBpaTUMbIM pacxod 3HEepruM B HaleW WHAYCTPUM He [O/MKEH npesblaTb
YPOBEHb MPUXOASLLEN IHEPTUH.

- NPUpOJa COXpaHseTcs W ycToMuMBa 3a cueT 6uopasHoobpasus U He
TEpPnUT MacCoBOro YHU(OHULUPOBAHHOTO NPOU3BOACTBA.

PasBuTMe 3TUX nNPUHUMNOB NpuBENO K POPMYNMPOBKE 3ajad  Ans
JKWULLHOTO ~ CeKTopa B  OCHOBOMOJAraloWnx AOKYMEHTax KOH(EepeHLuH:
"[leknapauus no okpyxarollen cpege U pa3sutuio”, "lNoeecTka gHa Ha XXI Bek'
[2] v "[eknapauns o6 obecneueHun Bcex AOCTOMHbIM kunuwem" [14]. AHanus
3TUX LOKYMEHTOB U MaTepHasioB MHOTUX KOH(bepPEHLHH, BKIOUAs KOH(EPeHLMIO
Xabubar B Crambyne (1996) [15], nokasbiBaeT, 4YTO TO/MbKO Ha MNyTH
ONTUMasIbHbIX  MPOEKTUPOBAHWS W  OpraHu3auMu  BCEro  CTPOMUTE/IbHOrO
KOMMNjekca B COOTBETCTBUM C MPWHLUMNAMH  YCTOWUMBOTO  Pas3BUTHS W
UCNO/b30BaHUA 3HEprocOeperalowmx TEXHONOMMIH MOSABAAETCA BO3MOXHOCTb
NPEoSONeTb XWJWLWHBIA KPWU3UC W LOBWUTbCS [ONrOBPEMEHHOro nporpecca B
YKUULWHOM chepe.

Lna Toro, utoBbl CreaoBaTh 3TUM NPWUHLMNAM, Mbl [AOSKHbI NPUHATL HOBblE
KPUTEPHH OLEHOK M BbIBOpa TEXHONOMUM, MaTepuanoB, obpasa XH3HHU, a TakxKe
HOBYIO CMCTEMY LieH B PbIHOYHOW 3KOHOMMWKE, KOTOpasi [O/KHa COOTBETCTBOBATb
NPUPOLOOXPAHHOW CUCTEME LEHHOCTEW W He MO3BOJMIATb NpofaBaTb TOBapbl MO
Gonee HU3KOM LieHe TeM, KTO MPU WX MPOM3BOACTB Pa3pyluaeT OKPY>KatoLyio
cpepy, U3BNEKaeT pecypcbl, He BOCCTaHaB/MBas NpUpoLy, He OTAaeT B3sATble Y
NPUPOAbl KPeAHTbl HACTOALLMM W ByayLLIMM NOKONEHUSM.

O6wecTBo, NO3BOMAA NPOAABATb TOBAPbI MO 3aHWXKEHHOM LeHe, BbIHYXXAEHO
uactb CpeacTB OpaTb M3  roCyfapCTBEHHbIX — OlogKeToB, TO eCTb Y
HafnoronnartesblMKOB, AN NOAAEPXaHUs XOTb B  KaKoOM-TO  Nopsiake
OKpY>XaloLlel cpedbl, TeM cambiM MOOWPss pa3pywurened U co3pasas

"
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HEBO3MOXHOCTb KOHKYPHPOBaTb Ha PbiHKE TEM, KTO B NpoLecce NpoW3BOACTBA
TPaTUT 4acTb CPEACTB HA BOCCTAHOBJIEHWE OKpYXKalowen cpefbl. Takum
obpa3oM 6bll0 NpPaKTUUECKM pa3opeHo Menkoe epMepcKoe XO3ANCTEBO,
KOTOpOe no npupofe CBOel OblNo BOCCTAHOBWUTE/bHbIM, CO3AaBas cpeny
obuTaHus M NoAAepKuBas NNoOAOPOAME 3eMAM B OCHOBHOM 3a  cueT
€CTECTBEHHbIX BO30DOHOBNSEMbIX pecypcoB. [lpuuem Takoe XO3AWCTBO WMeNo
ThICAYENETHIO UCTOPHIO " 6b110 oueHb 3ppeKTHUBHDBIM. Ho
CeNbCKOXO35MCTBEHHAS UHOYCTPHSA Hallero BEKa,  OCHOBaHHas Ha
MEXaHW3WPOBAHHOM W XUMWU3UPOBAHHOM 3EMJIEAE/IMM, WUCTOWAs W 3arpAa3HAs
3eMio M MCroJIb3ys JelieBble 3Hepropecypcsl, nobbiTble
npyupogopaspylualolm obpasom, 6esycnosHo nobeauna B KOHKYpPEHTHOM
6opbbe M NPOJOMKAIOT BLITECHATb C /iMLA 3eM/IM >KalKWe OCTaTKU TaKWx
NPUPOAOBOCCTAHOBUTENbHDBIX X 03s1cTB [16].

Hoeble NpWHUMMbI Pa3BUTHUA YHWBEPCasbHbI, U OTCTANIOCTb HEe MOXET ObITb
NPUUYUHOMN OTKa3a OT AEeMCTBMM NO nepexomy K YCTOMUMBOCTM, TakK Kak OHa ualle
BCEro OTBETCTBEHHA 3a Hauboniee HENpUATHble MNOCNEACTBUS  3arpsA3HEHUH W
Haubonee pacToOuMTeNbHOE WCMO/b30BaHWe pecypcoB. PasButve oTcTanbix
PErMOHOB B OCHOBHOM 3a CYET WMMMOPTA BbICOKMX TEXHOJOrMH, MaTepuanos u
06opyaoBaHUs M 3IKCMOPTa Cbipbsi He TO/MbKO MPWUBOAMT K HEPaBEHCTBY B
pacnpefeneHnu 6nar U OBHWLLAHWIO OCHOBHOM MacCbl HaceneHusi, HO M, Kak
NPaBW/IO, K MOBLILEHUIO 3arpsi3HEHUS OKPY>KAloOWeH cpefbl U3-3a OTCYTCTBMS
Pa3BUTOW CHUCTEMbI YTUAM3AUMKM OTXOLOB W YBEJIMUEHUS UUCNA TEXHOrEeHHbIX
Katactpodp. B TO ke BpemMs yYCTOWUMBOCTD /NOKA/IbHOMO W PErMoHaNbHOMO
pasBUTUS MOXeT ObITb [OCTUrHYTA TONbKO MPU  [AOCTATOYHOM  CTEMEHM
[LMBEPCUIMKALMK PErMOHA/IbHBIX 9KOHOMMK, LAOLMUX BO3MOXKHOCTb peasiM3auuu
TBOPUYECKOro noTeHuuana 6osblMHCTBA HaceneHus. B npotueHoM cnyuae
HeusbexkeH OTTOK Haubosee aKTMBHOM uacTu obuwectBa B 6onee passuTbie
PErvoHbl U CBA3aHHOE C 3TUM HeW3BeXXHOoe NafieHne 3KOHOMHUKH, YPOBHS YKWM3HU
W Aerpafauus OKpy>Kalollen cpegpl.

Kasanocb 6bl ansi OTCTanbiXx PerMoHOB HET BbIXOAA M3 3TOM CUTyaLWW, HO
NpW TLATE/bHOM PacCMOTPEHUHM B YC/IOBMAX C/OXMWBLIErocs CBOBOAHOMO
MWPOBOrO pPbiHKA TOBAPOB W YC/IYr BCErAa MOXXHO HaWTW TaKWe TEXHOJOrWH,
KOTOpble [alT BO3MOXHOCTb MPOU3BOAMTb BbICOKOKAUECTBEHHYIO MPOAYKLMIO
6e3  NpUMeHEeHUs  WHAYCTPWasbHbIX  TEXHOMOTWHM  KPYMNHOro  MaccoBOro
Npou3BOACTBa M Be3 3arpasHeHUs oKpyKatolleh cpeapl. B ctpouTenbctee - 310
OpEeBHUE  TEXHONIOrMW  M3rOTOBJIEHWUSI  CTPOWTE/NbHbIX  MaTepUanoB U
CTPOMTENbCTBO M3 MecTHbIX pecypcoB. Hebonbluve [o6GaBKM COBpPEMEHHbIX
BSXKYLUMX MaTepuasioB W YJslyuylleHUe TEXHONIOMMH [Al0T BO3MOXHOCTb CTPOWTb
noma 6onee BbICOKOrO KauyecTBa MO CPaBHEHWIO C  WHAYCTPHaNbHbIMM.
Mcnonb3oBaHMe B  TaKMX [OMax COBPEMEHHbIX  aBTOHOMHbIX — CHUCTEM
M3HeobecneueHWs, C nepepaBoTKOM W yTUAM3auMel  OTXOAOB  Ha
npuycagebHOM yuacTKe, MWCK/lOUaloOWEN 3arps3HeHWe OKpyKalolweh cpepbl,
HauMbonee NPOrPeccHBHbIM W AelleBbld cnocob pelleHUs NpobaemM MoBbILIEHWSA
YPOBHSA JKM3HW W ODecneueHuss >KWbeM, COOTBETCTBYIOLMI MPUHLMNAM
YCTOMYMBOrO Pas3BUTHA.

CoepnuHeHWe YCTOMUMBBIX TEXHOJIOTUM CTPOMUTENBCTBA M 3KCMAyaTauuu
[IOMOB C OWOWHTEHCHBHLIMWU TEXHOJIOTUSIMHU BO3ZENbIBAHWUA MPUIErAIOLLErO
yyacTKa 3eM/IM OTKPbIBAET MyTb K CO3[4aHHWIO JIOKA/IbHO 3aMKHYTbIX >KU3HEHHbIX
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UMK/IOB - flueeK YCTOWUYMBOCTHM, OBecneuuBaloMX cOBpeMeHHble yaobcTsa M
300pOBbIH  00pa3 »u3HW. [lpakTvKa CO3[aHWA TaKMX sueeKk YCTOMUMBOCTH
pacnpocTpaHseTcs JOCTaTOYHO MeASIeHHO U B OCHOBHOM YCWJ/IUSIMU 3HTY3UacToB
M3 passBuTbix cTpaH. Ho ux cospaHue He TpebyeT BAOXKEHUS BGONbLIMX
KanutaNnbHbIX CPeAacTB M [OCTYNHO Ha JoboM yposHe paseutus. LUupokoe
pacnpocTpaHeHWe  MNpaKTUKM  CO3[aHUS  YCTOWUMBBIX  sSYEeK  CO3[acT
HEOBXOAMMbIE YCNIOBUSA ANs Nepexoda K YCTOMUMBOMY Pa3BUTHIO UEIOBEHECKOro
coobuiecTsa B LE/IOM.

CraBs Uue/M YCTOMUMBOTO pasBUTMS M obecrnedyeHus BCeX [OCTOMHbIM
UE/IOBEKA JKWJIMLLEM, Mbl HauMHAEM BO3BPALLATLCA K OMNbITY APEBHEPUMCKMUX
NOJIMCOB, KOTOpblE pa3BUBaMCh B BanaHce ¢ NPUPOJOH Ha ocHose cBoboAHOrO
TBOpPYECTBA WUX JKWUTENeW, yxoAas OT  OTPULATENbHOTO  OMbiTa  3MNOXM
WHAYCTPUANU3aLUHM, CO3[AABLUEM BO MHOIMX rOpoAax HenpuemsieMble YC/0BUsS
LIS COXPaHEHWS 3[0POBbS M BOCMMTAHWS 340POBOrO Oyayliero NOKOMEeHUs.
YxoAuT 3noxa, Korga MocefeHWs Co3faBajMCb W NNAaHUPOBAIMCb Ha OCHOBE
FEeHNNIaHOB MO YXelaHWsIM OJHOrO WM HECKOJIbKUX PYKOBOAMUTENEM B Lensx
peLLEHHS S3KOHOMHUECKHUX M/M Y3KMX NPOM3BOACTBEHHbIX 3aaad. Mol Bce Gonblue
NOHUMaEM, 4TO ropoaa WU BCe APYrhe THMbl YE/NOBEUYECKMX MOCENEHUN AOKHbI
pa3BuBaTbCsl Ha OCHOBE TBOPYECKOro noTeHuuana ux >xkutenen [17, 18]. Uem
60sblie BO3MOXHOCTH TBOPHECKOM peasM3auunu ofei Bo BCex cepax >KU3HH,
TeM  yCToWuuBee pa3BuTME. ITO MOXHO 6bllo  Obl  CpaBHUTL €
6uopasHoobpasMeM B npupode, cOanaHCMpOBaHHOE pa3BUTHE  KOTOPOM
BO3MOYHO TOJIbKO MPU COXPAHEHWW €ro ecTecTBEHHOro ypoeHsA. TpebosaHus
YCTOWUYMBOrO pasBUTMA OTPULAIOT NpeobnafaHue THUMNOBOTO CTPOMTENbCTBA M
NAaHUPOBKK noceneHuit. Heobxonumo nepeilTtn K ypoenetsopeHuio Gonbluero
pa3Hoobpasus NoTPeOHOCTEN U BKYCOB WX HaceseHHA.

Mepen NPOEKTUPOBLUMKAMM TaKXKE CTOMT OUIEMMA: JIMOO Mbl MCMO/b3yem
LONrOBpeMeHHble MaTepuasibl U NPOEKTUPYEM AONIOBPEMEHHbIE XXUAULLA, NHM6o
Mbl MCMoONb3yeM felieBble, He Tpebyiowme GONbLIMX 3aTpaT No WX BTOPUUYHOM
nepepaboTKe MWAW WCNONb3OBAHUIO MaTepuanbl W MPOEKTUPYEM >KUMULA C
KOPOTKMM  CPOKOM  cnybbl. OueBMAHO, ewwe [AJUTEeNbHOe BpeMs  Mpu
COXPaHEHWH OCTPOro AedMUMTa >KU/bSi COXPaHATCA oba 3TUX HanpasfeHWs
NMPOEKTUPOBAHUS U CTPOMUTENIbCTBA, HO KaK MOKa3blBaeT TbICAYENETHSAS NPaKTUKa,
B pelleHUMHW CTpaTerdyeckux 3afay YCTOMUMBOE pa3BUTUE OCHOBbIBAETCA Ha
BbINOJIHEHWM 3HAMEHWTOM Tpuagbl BuTpysus: kpenko, ynobHO, Kpacuso.
EcTecTtBeHHO, 3a npolueflMe CTONETUS 3TW MOHATWUS AONOJHWIWCH HOBbIM
copep>xaHueM. Ecnu paHblue Kpenko - 37O 3alyTa OT BHELIHUX MPUPOAHbIX
BO3AENCTBMIH W pa3pylualollero OpPYXKWs BparoB, TO ceidyac 3TO0 B Gonbluei
CTeneHW [O/roBeHHOCTb >Kuiuwa. K ToMy ke Heobxoaumo M HOBOe KadecTBo,
KOTOpOe B APEBHUE BpPEMeHa BbINOMHANOCH camo coboi, a ceduac Tpebyer
UETKOrO OCO3HaHWSl - MWHUMYM: MWHUMYM WCMOJIb30BaHUSI ECTECTBEHHbIX
pecypcoB, 3Hepruv, MMHMUMYM BO3AEWCTBUS HA OKpYyXKalollylo cpefy. XoTenocb
6bl B uieane [06aBUTb CO3MAATENbHBIA MPUHUMN Oyaywiero : yaydweHue
OKpy)KaloLled cpefpl B OT/IMUME OT Pa3pyLUMTEeNbHOrO BO3AEWCTBUA B
HacTosLeM.

MoHsaTHe "KpacuBo" 6onblue OTHOCUTCS K MWPY OLLYLUEHWH, YeM K MUpY
TOYHOTO 3HaHMWS, U CUJIbHO MOJBEPXKEHO BJIMSIHUSM BPEMEHHW, 3KOHOMWKM, MOJPbI,
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UMeeT LMKIMYECKUH XapakTep. BcnoMHUM 3anoxy BO3poykAaeHusi, nocienyioLero
MOAEPHU3Ma U BO3BpALLEHUE K PUMCKOM MOHYMEHTA/IbHOCTU B NEPHUOLbI OCTPbIX
rocyfapCTBeHHbIX NPOTUBOPeUUd U TupaHud. Ho Ha acTeTwky 3paHui B
HacTosilee BpeMa Bce Gonblue BAMSET MPUHUMN 3KOHOMMU M WCMOMb30BaHMs
COJIHEUHON 3HEPruM B NacCMBHOM M aKTMBHOM BapuaHTax, Korga Bce Gonbluas
NOBEPXHOCTb OrPaXAAIOLMX KOHCTPYKLUMH SIBASIETCA aKTUBHbIMU MPUEMHUKAMM
COJIHEUHOM 3HEPTUU.

Y0obHO TOXe HanoNHAETCA HOBbIM CMbIC/IOM :  co3paHue Haubonee
6NaronpUATHbIX YCNOBWW A/ Pa3BUTMA CEMbM M TBOPUYECTBA BCEM B PaBHOM
CTerneHW, He3aBUCMMO OT Moja M BO3pacTa, Ha 0ase HOBEMLIMX TEXHWUECKMX
LOCTHXKEHHH, HO He B yepb 340poBbio.

HoBble TpeboBaHWS CTaHOBATCA IKOHOMWUECKW YCTOWUMBBLIMM, €CNU
CNefioBaHUE WM 3KOHOMMUECKM BbIFOAHO Kak Ans noTtpebutens, Tak W Ais
npoussogutens. KoHeuHo, BbirogHe#h He 3abotuTbcs © cyabbe OTXOROB
CTPOWTENbCTBA W BbiTa, €CIM UX pa3MeLLeHUe HUUEro He CTOWUT WM JOTUpYeTca
rocygapctBom. Ecnu 6Bbl B CTOMMOCTb WX pa3sMelleHus BXOAWNa LS BCex
UCTMHHAasA CTOMMOCTb BOCCTAHOBJ/IEHWSI OKPYXKalolern cpefbl U NOAAEPXKaHUS ee
Ha YKM3HECNocoBHOM YPOBHE B KXKAOM MecTe Ha Bcel 3emne, To 6e3ycnosHo
BbIrOAHEN cTanu Obl AOMa, COOTBETCTBYIOLWME MPWUHLMNAM YCTOWYMBOCTM, TaK
KaK WCTWHHasi CTOMMOCTb 3HEPTHUH W PECYPCOB CYLLECTBEHHO 3aHwxkeHa. MmeHHo
NO3TOMY CTOMMOCTb JHEPTUM U Pecypcos ByaeT pacTv ¢ PpOCTOM 03aBOHEHHOCTH
COCTOSHUEM cpefibl OBUTaHUA W MUHUMM3AUMA 3Hepro- U pecypconotpebneHus
OyneT p[aBaTb IKOHOMMUECKYIO BbIFOAY TEM MpPOEKTaM, KOTopble OBOCHYIOT
HaubOobLLYIO CTENeHb 3HEPro- U pecypcocbepesx eHus.

MpocTbiM NOBbILEHWEM LieH Ha WCMOIb30BaHWE ECTECTBEHHbIX PECYpPCcoB 3Ta
npobnemMa He pelaeTcs, TaK KaK CHWXaeT KOHKYPEHTHOCTb MPOAYKLUMM, UTO
(haKTHUECKH HEe MpuemMneMo ANs CNabopasBuTbIX CTPaH M PErMOHOB, Tak Kak
pe3ko 060CTpAeT J>KUMMILHBIM  Kpu3uc. [lonHoe pelueHwe MoxKeT  BbiTb
LOCTUrHYTO TO/IbKO npu nepexope BCEX rocynapcrs Ha
NPUPOLOBOCCTAHOBUTE/IbHYIO IKOHOMWKY BO BCEX cdpepax [esATesbHOCTH, TO
€CTb K TMpHWHUMNAM YNpaBfieHUss W MNPOU3BOACTBA, KOTOPble OHU  YXKe
nposo3rnacunu B 1992 r. 8 Puo-ge-XXanelpo. Hanbonee passutble rocygapcrsa
Hauanu [JBWXKEHWe B CTOPOHY YycToWuMBoCTH. [locTeneHHo pacTeT nnata 3a
noJsib30BaHWE NMPUPOAHbIMU pecypcamu. B cToumocTb npousBoAcTBa NpoayKuuu
BK/IIOUAETCS CTOMMOCTb MPUPOLOBOCCTAHOBUTE/IbHBIX MEPONPUATHH, KoTOopas
vacto pocturaet 30%. JTo ewe He peleHWe Npobnembl, Ha YTO yKasbiBaeT
npogoskatoweecs obuiee yxyALeEHUE COCTOSIHWA OKPY>KalolleW cpefbl, HO B
HEKOTOPbIX  MecTax  [LOCTMUrHYTbl  BMEYaT/sioWMe  YCMexu,  KoTopble
NOAKPENNAIOTCS HapacTaloWwen TEeHAEHUUMEN PEKOHCTPYKUMM HebonblunMx U
[LOCTaTOYHO KPYMHbIX FOPOAOB B HAanpaB/leHWU CO3[AHWSA « IKOTOPOZOB».
ABTOpbl Aoknaga no 3tod Teme Ha BceMWpHOM KkoHMepeHuuMn No pasBUTUIO
HaceneHHbIx NyHKToB (Xabutart) B Ctambyne B 1996 r. “lMpoeKT aKonorMueckoro
ropoga” [19] oTmeualoT 6ecnpeLeHfeHTHOE YMC/IO MHULMATHB MO Y/yuYLIEHWIO
KauecTBa »KM3HU CO BPeMeHW NpoBefeHHUs KoHdepeHuun B Puo.

Poccus, nopnucae ocHoBononaratowe AOKyMeHTbl B Puo, BbinycTuna yxe
BHYTPEHHWE [OKYMeHTbl, 0bs3blBaloliMe BCEX AEeNCTBOBaTb B COOTBETCTBMM C
npuHuunamu yctonumsoro passutus [20]. CnepoBatenbHo, B  NpaKTUKY
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NPOEKTUPOBAHUSI U CTPOWTE/IbCTBA OHW TOXKE AOJIXKHbI BBOOMUTLCS, @ KPUTEPHH
oTbopa M OLEHKW KayecTBa NPOEKTOB U MaTEPUaNoB AO/MKHbI 334aBaTbCs ITUMM
npuHuMnamu. bBe3ycnoBHo OHWM HOCAT cambii OBt xapakTep, HO gaioT
BO3MOXHOCTb Mepexofa K ONpPefefieHHbIM TEXHUUECKUM KPUTEPHUSIM OLEHKH
uepe3 npouefypbl ONTUMU3ALMK : MUHUMW3aLMK ywepba oKpysKalowen cpege,
MUHUMU3ALWKM UCNONb3YEMbIX PECYPCOB, 3HEPTMH M OTXOAOB NpW cobiofeHuu
HOPMAaTUBOB, ONPEAENSAIOWMNX KayecTBO MW 6e3onacHocTb unuwa. Takow
NOAXOA BO3MOXeEH, €C/IM Mbl MMeeM AOCTaToyHo Gonblioi Habop pecypco- w
aHeprocHeperaowmx TEXHONOMMH, a TaKke BbiGOp NPUPOAHbIX pPecypcos. JTo
pasHoobpasue HEOBXOAMMO, TaK KaK AN KOKOAOrO CAyyas MPUPOAHbIX,
3KOHOMMYECKHX, COLMANbHBIX U MHAWBUAYA/bHBIX YC/IOBUMH ONTUManbHbIMK ByayT
pasHble  Martepuansbl U TEXHONOrHH. KoHkpeTHo, HEOBXOAHUMOCTb
3HEPreTMYECKOro aHasusa U aHeprocbeperkeHus 3afaeTcsa 3aKoHoM Poccuiickoi
®Depepauun «06 3HeprocbepeskeHWH», BBefeHHOM B cuny ¢ 3 anpena 1996
roga (N 28-d3).

MupoBasi M HauuOHasIbHble CTpaTerMd OCHOBLIBAOTCA Ha TOM, 4TO
BO3JENCTBUE JIOKA/IbHbIX WCTOUHWUKOB 3arpsi3HEHWH Ha OKPYXKaloLlylo cpegy BO
MHOMMX CNlyyasx UMeeT rnobasibHblil XapakTep, NPOSBAAIOWMHCA B W3MEHEHUAX
K/MMaTa, MCYE3HOBEHWW BWAOB B YKMBOM NPUPOAE M B HEMOCPEACTBEHHOM
BO3AEWCTBUW Ha 3LOPOBbE UYe/OBEKAa. YMEHbLUMTb 3arps3HeHWst MpPOCTbIMU
3anpeTuTesibHbIMU MepaMu He YAACTCH, TaK KaK 3TO MOXET OCTaHOBWTb
pasBuTHE WM OTOOpaTb HaZeXAy Ha Jlyullylo XHM3Hb y GOJIbLUIMHCTBA HaceneHus
3emnn.  EgWHCTBEHHBIM  BbIXOA: MOWUCK  GE30TXOAHbIX,  HE3arpA3HSAIOLMX
TEXHOMOTUH, He  TpebyloWMX  BbICOKOrO  YPOBHA  KBaAWU(MKALMKU  NpU
UCMO/b30BaHWK, HO 0OECneyYMBAIOLMX ONTUMATbHO HEOOXOAMMbBIM ypOBEHb
KauyecTBa. ITOT Habop NPOTUBOPEUMBLIX HA NEPBbIM B3r/AL TPebOBaHWIA MOXKeT
6bITb YLOBIETBOPEH TOMBKO C TLLATE/bHBIM aHA/IM3OM NPEAbIAYLLErO OMbiTa U C
UCMO/Ib30BaHUEM HOBEMLLMX 3HaHWM B obnactu mat epuanosegenus [21 - 23].

Mepexon K TakOMy HamnpaBfieHWIO Pa3BUTUS CTPOWTE/IBHOTO KOMMJeKca B
pasBUTbIX CTpaHax TOXe SIBASieTCS NPeAMETOM TLLATENbHOrO PacCMOTPEHHs He
TOMbKO B BWUAY HEOOXOAMMOCTH PELUEHWS >KUULLHBIX Npobnem ans GepHow
YacTH HaceseHusl, HO U Kak obLuee Hanpas/ieHUe XUIHULLHOM nosMTUKK. Ces3aHo
3TO C pacTylield W CTaHOBSLLEWCS LOMMHUPYIOLLEN OMAcHOCTbIO 3arpsA3HeHust
OKpy>KaroLLei cpefpl 0cobO OMACHbIMK /il BCETO JKMBOTO XUMMUECKMMH W
OUOXMMHUECKUMW  BELLECTBAMWM B  MPOLECCaX CUHTEe3a, MNPOW3BOACTBA W
pasMeLLeHUsl OTXOLOB MPOAYKTOB BbICOKMX TexHosnorui. Ecnu uenoseuectso
3HaeT kak BopoTbCa € TPAAMLMOHHLIMU 3arpsA3HEHUAMM, BO3HUKILMMMU B IMOXY
MHOYCTPUaNM3aUMK W YrpOXKalOWMMKM  OKpyXaloled cpeae B pesysibrare
HENOMEPHOro KOJIMUECTBEHHOTO POCTa, TO cTpaTerdn 6opbbbl € KauecTBeHHO
HOBbIMH, HE3HaYWUTEsIbHbIMW MO OObeMy, HO 3HauuTeNbHO 6osee oOnacHbIMM
3arpsA3HEHUAMM MUPOBbIM COOBLLECTBOM MPaKTUUECKW He BblpaboTaHo, Kpome
HEKOTOPbIX 3anpeTuTeslbHbIX Mep B pas3BuTbiXx cTpaHax. Tak kak 90%
BbICOKOTEXHOJ/IOTHUHbBIX MPOU3BOACTB COCPEAOTOYEHbl B Pa3BMTbIX CTpaHax W
NPOAYKTbI UX MPOM3BOACTBA PACMPOCTPAHSIOTCS MO BCEMY MUPY, TO Pa3BUTble
CTpaHbl 6onee BCEro OTBETCTBEHHbI 3a HACTYNAIOLWYIO Yrpo3y W NOABEPXKEHbI
6onee BCero camu BO3AEUCTBUIO Haubonee TOKCHUUHbIX BELLECTB, U OHU [JOJSIKHbI
B MEPBYIO OYepeAb MWCKaTb BbIXOA M3 ITOW KPWU3UCHOM CUTyauWM W HECTH
OTBETCTBEHHOCTb 3a fafibHelwyto cynpby YenoseuecTsa.
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Ha ocHoBaHuM chOpMYNIMPOBaHHbIX MPUHLMMIOB MHOTMMMW CTPaHaMu, B TOM
uncne u Poccuel, 6binn paspaboTaHbl HalMOHafbHble NPOrpaMMbl Pa3BMTHS
KWMLLHOTO  KOMMJIEKCa, ONpefensioye KOHKPEeTHble Wark C  y4eToM
HaLMOHaNbHbIX OCOBEHHOCTEN WM COCTOSIHWEM 3KOHOMMK. [lporpaMMmbl passuTHs
>xunuuHoro komnnekca Poccun “HKunuwe” v “Ceoit gom” [24, 25] coctasneHbl
C Y4eTOM 3TUX MPUHLMNOB, XOTs TpebyloTca elle 3HauMTeNbHble YCHUAUs, YTObbl
cchopMynupoBaTb B [LeTansX CTPOMTE/IbHble HOPMbl M Npasuna, KoTopble
NONHOCTbIO 6bl COOTBETCTBOBA/IM MPUHLMNAM YCTOMUMBOrO pa3suTHA. [lepBbiM
lwarom K TakoW paboTe B 06NaCTH MaNO3TaXKHOro, AOCTYNHOro GONbLIMHCTBY MO
LeHaM [OMOCTPOEHUS MOXHO paccMaTpuBaTb Hauano noanepXxku LleHtpom
OOH Mo  HacesIeHHbIM nyHKTam ( Xaburar) npoekta  “Passutne
3HeproadHeKTUBHOro, 3KONOrMUecKoro nomocTpoeHuss B Cubupu”, KoTopbii
BbINOMHANCA B TEYEHME MNOCNeOHWX LIeCTH NeT aKUMOHepHbIM ObBLLEecCTBOM
9KOAOM B wuHMUMaTMBHOM nopsagke npu nopaepxke HosocuBupcko
agMUHUCTPaumu U MuHctposa Poccuu. TMpuHUMNbI yCTOMUMBOrO pa3BuTHA Bbisu
NONOXeHbl B OCHOBY MPOEKTa, Ha OCHOBaHWWM KOTOPbIX OblAM NpPeAnpUHATHI
ycunua no pa3paboTKe HOBbIX TEXHOMOrMIM NPOM3BOACTBA CTPOMTENbHbIX
mMaTepuasioe M pa3paboTaHbl NPOEKTbl OLHOCEMENHbIX 3HepProadeKTHUBHbIX
nomos. [lpoexkTbl OOMOB ObliM  OTMeueHbl MEPBbIMM  NPEMUAMM  Ha
BCEPOCCHUIMCKOM W perdoHanbHOM KOHKypcax nog arugown “Ceoi gom” [ 26].

locynapcTBeHHbIM  KOMUTET MO CTPOMTENbCTBY (paHee MuHMCTEpCTBO)
Poccuu npoBoguT MOMUTUKY NO MH(POPMUPOBAHWUIO HAaCENeHWs W OpraHu3auuM
CTPOWUTENBHOrO KOMIMJIEKCA O HOBbIX MOAXOAaX M AOCTMXKEHUSX HA COBELLAHUSX,
KOH(EePEHLMAX W BbiCTaBKaX HOBEWLLIMX TeXHoNorui 1 obopynosanus. M Bce ke
NnoKa elle OTCYTCTBYEeT YETKO CKOOPAMHWPOBaHHas MOJIMTMKA NO nepexomdy K
YCTOMYMBOMY Pa3BUTHIO U He CGIOPMY/IMPOBaHbl YETKUE KPUTEPUHU COOTBETCTBHA
HOBbIM npuHuunam. BeegeHHble ¢ 1996 r. HoBble HOpMaTWBbI MO YTENIEHHIO
OrpaykAaloLMX KOHCTPYKUMH elle He CTand MOBCEMECTHO MPaKTHUKYIOLWMMHUCS
HOPMaMW M 3TUX HOPMATMBHbIX W3MEHEeHWH fBHO He poctatouHo. KpaiiHe
HeOBXOAMMO 3aKOHOAATeNbCTBO, NOOLLPAIOLEe MUHUMU3ALMIO WCMO/b30BaHHMA
3HEPruu U APYrUX eCTECTBEHHbIX PECYPCOB.

JNioboe onTUManbHOe NnaHWpOBaHWE NpepnonaraeT BO3MOXHOCTb Bbibopa :
uem Gonblle U pazHooOpasHee OH, TeM BAWKE K MaeasbHOMY ONTUMYMY MOXeT
6biTb pelwenre. CyulecTBEHHOE paclIMpeHWe BO3MOXHOCTENW [aeT BbIXOA Ha
LUIMPOKHHA MEXAYHAPOAHbIM PbIHOK, HO yYeT APYIrUX COLMa/IbHO-3KOHO-MUUECKUX
pakTopoB  (OANbHOCTb  TPAHCMOPTMPOBKM, HEOBXOAMMOCTb B CO3[aHHWH
cobCTBEHHbIX pabounx MecT, AMBEPCHMMHKALMU HaLMOHANbHBIX 3KOHOMUK U Ap.)
cy>KaeT 3TOT BblbOp M uvalle Bcero oThaeT NpennoyTeHWe HALMOHAsIbHbIM
TexHonoruam. CTpouTenbcTBo - 370, Mo CyTH, 6a3oBas oTpac/ib 3KOHOMWKM, U B
LeNsX 3KOHOMWUYECKOW W MOJMTHUECKOM 6e30nacHOCTM OHa [o/KHa ObiThb B
OCHOBE CBOEM W B [JOCTaTOYHOM Mepe HE3aBUCHMOM OT MHOCTPAHHbIX
rocyfapcts, B TO >Ke BpPEeMs, OTKpbiTa [AJ/11 MWCMO/b30BaHUS W OCBOEHMS
Haubonee nepefnosoro mMuposoro onbita. OcobeHHo 3To KacaeTcs Poccuu, roe
pa3BuTa KpynHeWllas B MUPe CTPOMTE/IbHasA WHAYCTPUSA, OCHOBHbIM HELOCTaTKOM
KOTOPOM ABASeTCs OTCYTCTBUe BblOOpa, COOTBETCTBYIOLWLENO COBPEMEHHbIM
notpebHocTam obuiec TBa.
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MupoBo# onbIT NocnefHUX [EeCATUNETUA TOBOPUT O TOM, YTO ONMTUMAsIbHBIM
SIBJIIETCA COYEeTaHWe BbICOKO WHAYCTPUANU30BAHHbIX CTPOMUTE/IbHbIX TEXHOOMMK
Ha KPYMHbIX NPEANPUATUAX U MUHU-TEXHOJNIOTMM, MO3BONSIOLMUX MPOU3BOAUTD
OCHOBHble MaTepuasibl Ha MeCTe CTPOMTENIbCTBA C MWCMOJIb30BAHUEM MECTHbIX
pecypcoB U pyyHoro Tpyaa.

B  Poccun, Hapsgy ¢ peOpMUpOBaHWEM  3KOHOMMWKM,  Hayato
pechopMUpoBaHUe CTPOUTENIbHOW OTpaciu C yyeToM MUpoBoro onbiTa. [lpexxae
BCEro 37O OTPaXXEHO B MOJrOTOBKE MOCTAHOBNEHUW NPaBUTENIbCTBA U U3MEHEHWU
HOPMaTUBOB, JAIOWMX BO/bLIMIA BbIGOP ANS MPOEKTUPOBLLMKOB W CTPOWTENEN
[27], a Takke nosBNEHWM Ha HalleM pbIHKE HOBbIX CTPOMTEJIbHbIX MaTepuasoB W
obopygoBaHus. Ho 370 noka He OCTaHOBW/IO WCMO/Ib30BaHWE MPOEKTOB W
TEXHOJIOTMH, KOTOpble HE COOTBETCTBYIOT COBPEMEHHBIM  3KOJIOTMYECKHM,
3CTETUYECKUM U 3KOHOMMUUECKUM KpUTepHsM. YTOObl MonyunTb CyLiecTBEHHbIN
COBHUI HEOBXOLMMbI W3yyeHWe W KPUTMYECKOE OCMbIC/IEHWE MWPOBOrO OMbITa,
NOArOTOBKA W NepenofroToBka GosbLued YacTH CreuranMcToB, CTUMYIMPOBaHUE
TEXHOJIOTUW U NPOEKTOB, COOTBETCTBYIOLUX KPUTEPHUSM YCTOHUMBOTO Pa3BUTHS.
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Mnasa 2. BO3AEMCTBME NMPOMU3BOACTBA CTPOUTEJIbHbIX
MATEPUAJIOB HA OKPYXAIOLLYIO CPELY

Hunuwpbii cexktop notpebnset no 40% npou3BOAMMON 3HEPrUM U OTBEYaeT 3a
40% oTx0mOB, pa3MellaeMbiXx B OKpyX<alollel cpeae, 4TO NpeBbillaeT B
GONbLUMHCTBE C/ly4aeB €CTeCTBEHHbIM BOCCTAHOBUTE/bHbIM MOTEHLMaNn NPUPOAb.
CtpouTenbHass  WMHAYCTPUS  NPOM3BOAWT caMa W notpebnser  camble
pa3HoobpasHble MaTepuasbl XMMUUECKOM, MeTaslypriyeckoi, Nerkon otpacien
npombilneHHoctM. CooTBeTCTBEHHO 3TOMy pa3Hoobpasvio pasHoobpaseH M
CMEKTP BO3JENCTBMH CTPOWTENbHOW OTPaC/M  Ha OKPY)KAlolylo cpegy :
(PU3UUECKHUX, XUMHUECKUX, ICTETMUECKUX W Ap., BK/OYAS BCE OCHOBHble THWMbI
BO3JENCTBUM TOKCUYECKMX Ha YesIoBEKa, IKOJIOTMUECKUX - Ha YKMBOM MMUp,
rnoBanbHbIX - Ha KJAMMAT MAaHeTbl.

MpoMmbllNeHHble LEHTPbl M HaCe/IeHHble MYHKTbl 3aHUMAIOT, Kak MpaBusIo,
u3HauanbHO Haubonee 6naronpuaTHble AOAs Pa3BUTUS BCEX BWAOB >KU3HU Ha
3emsie MecTa, CO3faBas B HWX HEBO3MOXHble YC/IOBUS CYLIECTBOBaHWS A/1SA
6ONbLUMHCTBA BMAOB, B TOM uucie W ana ceba. OcobeHHO 3TO NposBAseTcs B
Cubupu, rOe KOJMUecTBO ONaronpusTHbIX [ONS  >KU3HW  TEPPUTOPHHA W
BOCCTaHOBHMTE/IbHbIE BO3MOXHOCTH Cpefbl OTHOCUTENIbHO HeBenuku. [loatomy
B/IMSIHUE JIOKaNIbHbIX 3arpA3HEHWM B MPOMbIWIEHHbIX LEHTPax 3HauyuTesIbHO
CU/bHee Ha BCIO TEPPUTOPHIO, UYEM MOXHO 6biio 6bl NPeAnonoXuTb Mo
COOTHOLLEHWIO 3aHATbIX M CBOBOAHbIX TeppuTopui. HeageksaTHO ManeHbKas
NAOTHOCTb HAaceNeHWs NpPU 3KCTEHCMBHOM MWHAycTpuanusauun Cubupu Takske
CKa3blBAETCA OTpULATE/IbHO, TaK Kak CUA M CPeACcTB Ha BOCCTaHOBJ/IEHWE
OKpY>Kalolllel cpeApl He XBaTaeT, WM NpW oOuyeHb CraboM eCcTecTBeHHOM
BOCCTAHOBMTE/IbHOM MOTEHLUMANE HaKan/juBaloTCs OTpuuaTtesibHble pe3y/bTarbl
aHTPOMOreHHbIX BO3AENCTBUM, KOTOpble HauWMHaloT npuobpeTaTtb rnoHanbHbIMN
xapakTep. Takoe ocBoeHWe TeppUTOpui 6e3 afeKBaTHbIX BOCCTAHOBMTENbHbIX
MepOonpUATHA  CPOAHM  “nofcedHoMy 3emnepenuio” nNpu  NepBOHAYaIbHOM
3emnefenbieckoM ocsoeHur CubUpH W B pesysbTaTe KOTOPOro elle B NPOLLIOM
BeKe 6blIM YHWUTOXEHbl YepHO3eMbl. Tenepb 3TO yrpoKaeT ye npupone B
Lenom.

3arpssHeHue B pesysibTaTe NMPOW3BOACTBA W UCMOJIb30BAHUS CTPOMUTE/NbHbIX
mMaTepuanoB NPOUCXOOMT Ha JIOKaNbHOM, perMoHanbHoM W  rnobanbHOM
ypoBHAX. B pesynbrate CxuraHua yras, LWUMPOKO WCMOJIb3yeMOro B 3HEPreTuke U
NPM NPOM3BOACTBE  CTPOWTENbHbIX  MaTepuanos  (0BXKWr),  3arps3HeHWs
BO3HMKAIOT B BWAE ra3oB, AbIMOBbIX 4YacTWL W TBEPAbIX OTXOLOB (LUNAKOB).
OcHoBHble razoobpasHbie 3arpssvutenn: CO,, CO, SO, NO,, - BosgeicTsyloT
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Ha OKpy)Kalollylo cpefy Ha BCex YpoBHsX. [Jlaxke eciM Ha JioKasbHOM W
PErMoHasnbHOM YPOBHE WX BKNAL He MPUBOAMT K MPEBbILLEHUIO MNPELENbHO
[OMYCTUMbIX KOHLEHTPaUWH, OHWU pAaloT Bknag B rnobanbHble NPOLECCh
BbINAaJEHUS KUCNOTHbIX LOXKAEW W MOTEN/IEHUS KAuMMata (MapHUKOBbIA 3DGEKT),
npudem BbigeneHne CO, - HeW3BEXHOE CNEACTBME CKWraHus BCEX BUAOB
OpraHWYecKUx TOMJMB W €ro M3JIMWKK SBNAIOTCA MPUUMHOM  MOTEN/IEeHHs
knumara. Mocnencteus rnobanbHOro NOTENNEHUS HACTObKO CEPbe3Hbl, UTo YXKe
MHOTMMW  MEXAYHApOAHbIMW  COT/ALLEHUSIMW  MPESYCMOTPEHO  YMEHbLUEHHE
NPOMbILL/IEHHbIX BbIBPOCOB B aTMocdepy. ITO KacaeTca M NpPOU3BOACTBA
cTpouTenbHbix Matepuanoe. OCHOBHble rasbl, KOTOpble BHOCAT BKnag B
notennex1e atmocdepsl, - ato CO , (yrnekucnbiit ras, 50%), CH, (metan,19%),
dpeotbl (CFC, 17%), o3son (O3, 8%), okeug asora (NO, 4%) [25]. Ans Toro,
utobbl nonyuutb 1 rlK TEnnOBOW 3HEPrMM CXKMraHWeM yras, B arMocdepy
Bbibpacbisaercs 92 kI CO,, npupogHoro rasa - 55, Hedprenpoayktos - 84 kI
Mpu nonyuernn 1 rlpk 3neKTPUUYECKOM aHepruv B aTMocdepy BbibpacbiBaeTcs
231 k[ CO, [28]. BbipaboTka 31€KTPUUECKON 3HEPrUM B HaWbOJIbLel CTeneHM
BNMAET Ha rnobasbHble U3MEHEHUs KauMmarta.

FnoGanbHbii  LMKA  NpeBpalieHWi  yriepofa  BK/OYAET  Mpouecchl
¢oTocHHTeTUYeCcKOrO  npeBpalueHus atmocepHoro CO , B Kucnopog
Yr€BOAOPOAbl C MOC/TEAYIOWNM PA3/IOXKEHHEM OPraHUYECKUX COELUHEHWH,
BHOBb NMPUBOASALLMM K 0bpasoBaHuio arokcuaa yrnepopa. Konuentpauuio CO 5 B
atMocdepe Havanu onpegensatb B KoHue X IX B. B To Bpems oHa coctaBnsna
290 mnu!, uto, BEpOATHO, 6/IM3KO NO 3HaueHHIO, HabMloAaBLWeMyCs A0 Hadana
uHgyctpuanmsaumu. C tex nop koHueHTpauus CO , noctosHHO Bo3pacTaerT,
npumepHo, Ha 1 MaH™! B roa. B koHue 70-X IT. KOHUEHTPaLMs COCTaBasia yXKe
340 mnu'. CneposatenbHo, OKOMO NONMOBMHLI BCero, obpasylolierocs B
pesynbTate CXWraHus TOMAMBa, oOcCTaeTcs B armocdepe. [lpu  yBenuueHuw
copepxanus CO, oxupaetcs noBblleHWE CPefHEN TemnepaTypbl 3eMJH, XOTA
3aBUCMMOCTb MEXAY 3TMMW nNapamMeTpamMu BecbMa croxHas. MogenbHbie
pacueTbl nokasbiBatoT, YTO yaBoeHue copepxkaHus CO , npousonger k 2040 r.,
uTO NMpUBELET K MOBbIWeHWO Temnepatypbl Ha 2 - 3 °C ¢ 6Gonee 3HaYUTENbHBIM
NOBbILEHWEM TeMMepaTypbl B MPUNOAAPHbIX 06acTax. JTO MOXeT Bbi3BaTb
CNIOXHble, @ BO3MOXHO, KaTacTpodHUueckue KauMaThy ecKie NpoLecchl.

YacTuupl (aspo3onu)  3arpasHsiolwMx — BewecTs, BbiOpacbiBaemblie B
atMocthepy B Mpouecce  XO3SIMCTBEHHOW  AeSTeNbHOCTM,  OKa3blBaloT
oTpuLaTesIbHOE BO3LEMCTBME HA 3[40POBbE OAEH, NPO3PadHOCTb armocdepsl,
coctosHMe BogHbIXx 6GacceiHoB W knumar 3eman. CreneHb BO3LENHCTBUS
ONpeaensetcs XUMHUUECKMM COCTaBOM, KOHLEHTpauuen W pa3Mepamu uacTwu,
KOTOpble 00OpasyloTcsi B pe3y/ibTaTe W3MENbUeHUs TBEPAbIX M XKUIOKHMX
MaTepuanos, NMBO KOHAEHCALMH NEPEC bILeHHbIX NapoB B aTMocdepe.

MoBbiweHHOE coaepsKaH ue aspo3osiei B atMocdepe Bbi3biBaeT riodasnbHbie
K/MMaTHUeCKUe U3MeHeHMsl, B YaCTHOCTH, CHXKEHWE UHTEHCMBHOCTU COJIHEUHOrO
U3/ydeHHs, [oCTWralowero nosepxHocth 3emnau. B 3aBucumoctH ot
MHTEHCHUBHOCTEM pacCesiHWsi W MOT/OLEH U a3po30asSMH B atMocdepe U OT
anbbeno NoBepxHOCTM  3eMau  Temnepatypa MOXEeT — MOBbIWATbCS WM
NOHWXKATbCS.

CrpouTesnibHas WMHAYCTPUS BHOCWUT CYLIECTBEHHbIW BKNAL B NPOW3BOACTBO
a’po30sied Ha BCEX CTafMsX NPOW3BOACTBEHHbIX MPOLECCOB : MbliEHWE MpH
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nobblue, TPaHCMOPTUPOBKE U APOBNEHUM UCXOAHBIX MaTepUanoB, C OTKPbITbIX
CTPOWTENbHbIX NAOWAAOK MW OTBafoB, BbIOPOCHI a’po3onel B npouecce
NPOW3BOACTBA LEMEHTa M APYruX CTpouTenbHbiXx Matepuanos. B CLUA 98%
yHOCa MNblJIM OTHOCUTCA: K rPYHTOBbIM goporam - 74%, cTpouTenbHbiM pabotam
- 6,3%, cenbckoxo3aicTBeHHON 0OpaboTKe M BETPOBOM 3PO3MM MOUYBbI -
10,9%, poporam c TeBepabiM nokpbithem - 1,9% [29].

A3po30nM  3arpA3HAIOT  MOBEPXHOCTU  CTPOMUTE/IbHbIX — MaTepuasoB U
NPUBOAAT K noTepe HeobXxoAuMoro Kauectsa MBO paspylueHWio MaTepuasos.
O6wmit rofoBoi aKoHOMUUecKHit ywepb B 1972 r., cBA3aHHbIA C paspylueHHeM
KpacoK [ HapyXHbiXx paboT M C yuyeToM TPyAOBbIX 3arpaT Ha WX
BOCCTaHOBJIeHWe, KOTOpoe B 3 pa3a MpeBbillaeT CTOMMOCTb CaMMUX Kpacok,
oueHusaetcs B 540 munnvapgos ponnapos CLUA. Yuep6, HaHOCHMbIN
KOPPO3HeH MeTaNIMUeCKUX KOHCTpYKuui - 1,45 munnvappa [29].

Mpu ckuraHuu TonnuBa, B KOTOPOM NPUCYTCTBYIOT OCTaTOYHble KOJIMUECTBa
OpraHW4YeckMx W HEeOpraHM4ecKWx Cynbdupos, cepa npespawaercs B SO, U
S03;, koTopble Bbigensiotcs B armocdepy. Cxuranue yrns gaet okono 70% ot
obuwero konuuectsa SO,, noctynatowero 8 atMocdepy Bo Bcem mupe. ObbluHO
cogepxanue cepbl B yrne ot 1 go 4% [29]. Okcuapl cepbl OKasblBaloT
paspylatoliee [OEWUCTBUE Ha CTPOMUTE/IbHble MaTepuasbl U KOHCTpyKuuu. Bo
MHOIMX C/lydasx paspyLMTe/bHOMY BO3AEWCTBUIO MOLBEPraloTCs COOPYXKEHUS,
uMeoLme BOoNbLLYIO XYOAOXKECTBEHHYIO M MCTOPHUECKYIO LeHHOCTb. DBbicTpee
NPOTEKaloT NPOLLE CCbl KOPPO3UU METANIOB.

Okcupapl cepbl M a3oTa CHWXAIOT NPOYHOCTb MOJIMMEPHbIX MaTepuasnos.
OcobeHHO uyBCTBMTENbHLIM K WX BO3AEHCTBUIO OKasancs OyTunkayuyk. Ewe
Gonee uyBCTBMTE/bHbI NOAMMeEpbl (0COBEHHO KayuyK) K O30HYy, BO3AEMCTBUE
KOTOPOro 4acTo NPUBOAWT K paspbiBy YriepoOAHbIX LEenel, B pe3ynbTaTe Yero
TepAETCsA NPOYHOCTb U 3NACTUUHOCTb - MaTepHan CTaHoBUTCH Bonee XpynKuM.

ObpasoBaHWe OKCMOOB a3oTa B NPOLECCAX CXKUraHus CBA3aHO C
OKMCNIEHMEM aTMOC(EPHOro a3oTa MW, B MEHbLUEM CTeNneHW, C OKHUC/IEHHEM
OpraHUYecKUX CoefMHeHWW a30Ta, copepxKalwuxcs B Tonnuee. OTHOCUTENbHOE
M3MEHEHHE  KOJIMYECTBA OOPa3yIOWMXCA  OKCMAOB  a3oTa  3aBMCHT  OT
COOTHOLLEHWS BO3LYX /TONMIMBO B npouecce ropeHus. B obwem konuuectee
okcupos aszota NO, cocraenser ot 0,5 no 10% B 3aBMCMMOCTM OT yClIOBHH
okuranus. NO, SBnsieTcs OBHMM M3 OCHOBHbIX PEareHToB npu 0Opa3oBaHuu
(pOTOXMMMUECKOTO CMOra B artMocdpepe M CNocoOCTBYeT — paspyLueHHio
0O30HOBOrO C/0S.

MpombiwneHHocTe  Bbigensier  okono  10%  Bcex  yrnesofopopos,
06pasyloWwmxXcs 3a CueT aHTPOMOreHHbIX WCTOYHWMKOB. Cpefu HWUX uMetoTCs
0cobo onacHble (TOKCHYHble) BELLECTBA, KOTOPble MOANEXAT CreuuasbHOMy
KOHTPO/IIO, W WX CMMCOK NOCTOSHHO  paclupsietcs. K Haubonee
pacnpocTpaHeHHbIM JIETYYUM OMNacHbIM 3arpsA3HAIOWMM BeLecTBaM OTHOCSATCS
BUHUAXIOPUA W BeH3on. 3HauuTenbHo 6onbluee KONMYECTBO COEOUHEHWN -
MOTEHLUMANIbHO OMacHble MyTareHbl W KaHLeporeHbl WM MHOTME W3  HUX
cogepxxatcs B BblIOpocax MPOMbIWEHHbIX NpeanpuaTii. K HUM  oTHocsTCA
rajioreHonpon3BoaHble  MeTaHa, 3TaHa M nponaxa, XJIOpasKeHbl,
X/lopcofepKalliie apoMaTHUECKMe COEAMHEHWsl, HEKOTOpble KWUC/IOpO O- WU
asorcofepxalyme coefuHeHusi. OHU NPUCYTCTBYIOT M B aTMOCepe BHYTPEHHWX
NOMeLLEHWH, KaK, HanpuMep, napbl hopmanbaervpa. 3arpsi3HeHue atmMocdepbl
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PTOPUPOBaHHBIMU YrNEPOLAMH, PaHEE CYATABLUMMUCS HepeaKLUOHHbIMU, MOXKET
NMpMBECTM K pa3pylleHulo o3oHoBoro cnos 3emsun. [lop Bo3pencTBueM
yNbTpadpMONeTOBOro W3nyyeHus B cTpatocdepe dpeoH-11 u  cpeon-12
pacnaparoTcs ¢ pa3pylueHUeM O30Ha.

HekoTopble 3arpsisHeHus oOKpyailowied cpefbl WAM  U3MeHeHus  pH
OCTalOTCA  €lle HEeKOHTPOJIMPYEeMbIMM, TaK KakK MPOMCXOAAT C  yyacTieM
CNefloBbIX KOJIMYECTB BELLECTB, KOTOPble OKa3blBAlOT 3aMeTHOe BO3[AEWCTBUE Ha
>KUBble OpraHuW3Mbl B pe3y/bTaTe WX KOHLUEHTPAaLUUMW B XKMBbIX TKaHAX W
MHULMUPOBAHHUSA WMMH BpeaHbIX XMMUUYEcKux npoueccoB. K Takum BellecTBam
MOryT 6bITb OTHECEHbl TOKCHMYHbIE X/IOPOPraHUUECKUE COEfMHEHMUS, KOTopble
MOryT HaKarn/iuBaTbCs B MUKPOOPraHW3Max M PacTeHUSIX W MO MULLEBbIM LENsM
nonagatb B OPraHW3Mbl BbICLUMX XMBOTHbIX. MX KOHUEHTpaLWsi B TKaHAX MOXeT
NPeBbICUTb NpPefeNibHO AONYCTUMbIE HOPMbl MPU TOM, YTO KOHUEHTpauus B
OKpyXaroLeh cpege npeHebpexkumMo Mana. Takumu ke cBoMCTBaMW obnagaioT
HEeKOTOpble TOKCHUYHble MeTa/bl U MeTa/lopraHUyecke COefUHEeHUs, B TOM
uucne pagMoaKTHBHbIE BellecTBa ¢ BosbMM nepuogoM nosypacnaga. Bee atu
3arpsi3HeHUs NMONafaloT B OKPYXKaloLLylo cpeay B NpoLecce NPOW3BOACTBA Kak
KOHEUHbIE UK MPOMEXKYTOUHble NPOAYKTbI, MPU UCMOJIb30BAHWU MO HA3HAYEHHIO,
npu aBapusx M BoOMHax. [lonajas B OKpyXKawolwylo cpefy JIOKaJbHO, OHM
rnobanbHO PacnpoCTPaHAIOTCA NEPEHOCOM B BOAHOM cpefe U B atMocdepe W
MOryT MNOrnoWATbCA U KOHLEHTPUPOBATLCSA >MWBbIMU oOpraHMamamu. B xupe
B3POC/bIX  TIONIEHEW W APYTMX  MOPCKWX  AOJFOXMBYLUMX  >KMBOTHbIX
KOHLIEHTPaLM1H XJIOPOPraHUYeCKUX NECTULMAOB MPEBbIAIOT HAMHOro NpeaesibHO
[ONyCTUMble HOPMbl.

XnopopraHuueckue CoefHEHUs MOryT ObiTb TakXKe MPOMEXKYTOUYHbBIMM
npoayKTamu XUMUYECKUX TEXHONOMUM npu NPOU3BOACTBE
LUIMPOKOPACNPOCTPaAHEHHbIX BbITOBbIX M CTPOWTENbHbIX Matepuanos. Ocobo
TOKCUUHbBI:  OMOKCHHbI, dpypaHbl W psag  Apyrux. [lpepenbHo ponyctumas
KOHLeHTpaumsa ux B atMocepe 10 - 9 r/cm 3, To ecTb BO MHOrO pa3 HWXKe BCex
OPYrUX BeLecTB NpU BbICOKOM XUMMUUECKOW cToWKocTW. lpu 3TOM oHM MoryT
CMHTE3MPOBATbCS CaMM B Pa3/IMuHbIX Mpoueccax: MpPU CKUraHWUM OTXOJLOB,
HapPYLIEHUAX XMMHUECKHUX TEXHOMOMMH, XJIOPUPOBaHWK B npouecce oTHesMBaHUs
v ap. Ussecthas asapus B Ceseso (Mrtanus) c obpasoBaHWeM [OWOKCHHOB B
pe3ynbTate HapyLUEHWUs TEXHONOrMU MNpPUBENa K TSXKEbIM 3IKONOrMYECKUM W
3KOHOMUYECKWUM nocnencteusaM. M3ssectHa Takke Tparegus B bBxonane (MHpus)
M MHOXXECTBO 6osiee MENKUX NOCTOSHHO NOBTOPSIOLMXCA aBaPUHHbBIX BbIOPOCOB.

ExxerogHo B nabopatopusix CHHTE3WpYeTCsi, a ClefoBaTesbHO, NonajaeT B
OKpY>KaloLLylo  Cpefly HECKONbKO [EeCATKOB ThiCAY HOBbIX BeL,eCTB C
HeW3BeCTHbIMU CBOWCTBaMM. MocnencTBus MCNosib30BaHUs yXKe NPOU3BEAEHHBIX
mMarepuanos B ObITy 4acTo Mano M3ydeHbl. HexXecTKMH  KOHTponb 3a
pa3MeLLEHUEM OTXOAOB W MOMbITKM WX BbIBO3a B Masiopa3BUTble CTpaHbl ANS
3aXOPOHEHWUs MPUBOAWMT K MX aHOMasbHO 6OsblIOMYy  nonajaHuio B
oKpy>KaloLLylo cpeay.

HoBblie nonvmepHble U3fenUs LIMPOKO MCMOJ/Ib3YIOTCS KaK CTPOWTENIbHbIE W
oTfesouHble MaTepuasnbl B Hauboniee pasBUTbIX CTpaHax, MO3TOMY HacesneHue
3TUX CTpaH NpeXZAe BCEro nofBep>KeHO TOKCUYECKOMY BO3LEHCTBUIO OTXOLOB MX
NPOW3BOACTBA, M MO3TOMY 3TH CTPaHbl AOJHKHbI pelarb npobsiemMbl 3awuTbl OT
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UX BO3AEMCTBUA HE TONbKO Ha JIOKaTbHOM, HO M Ha rnobanbHOM ypoBHAX. Tak
KaK CTpaTerus 3aluTbl OT WX WCMONIb30BaHUS A0 CUX MOp He BbipaboTaHa, NyTb
UCMO/Ib30BaHWA  MPHUPOAHbIX HETOKCHUHbIX MaTepuanoB, CO3LABAEMbIX W
UCMO/Ib3YEMbIX Ha OCHOBAxX MaslOOTXOAHbIX TEXHONOTMH, TaK >Ke aKTyaneH Ans
Pa3BMTbIX CTPaH KakK WU ANS OCTa/lbHOro MUpa.

AHanu3 COCTOSIHMS  OKpyyKalolleW cpefbl MOKa3blBaeT, 4TO npegen
BOCCTAHOBMTEJ/IbHbIX CBOWCTB CPeAbl LOCTUrHYT MO GObLUIMHCTBY OCHOBHbIX W
HEOCHOBHbIX BELLECTB 3arpsi3HUTENeN, MO UCMOJIb30BAHUIO NPUPOLHbIX PECYPCOB
v Tepputopui. [anbHedwee pasBuTHE MO NyTM WHAYCTpUanusaumu 6es
CYLLECTBEHHbIX W3MEHEHWH TEXHONOTMH W 3KOHOMUKW B LEJIOM HEBO3MOXHO
[30]. OcHoBHble OrpaHHUYEHHs BO3HUKAIOT B POCTE NPOW3BOACTBA U NOTpebaeHHs
3HEPruM Npu TOM, YTO POCT ee noTpebsieHUs B HacToAlee BpeMs onpegenser
MHAYCTPHaNbHOE Pa3BUTHE BOJIbLUMHCTBA CTPaH.
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lnasa 3. QHEPTUA NOJIHOIO >XKU3HEHHOIO LKA
CTPOUTEJIbHbIX MATEPUAOB

dHeprua, HeobxoaMMas AN NPOM3BOACTBA MaTEPUaIOB M CTPOMTENbCTBA JOMa,
BO MHOFO pa3 MeHbllUe, YeM 3Heprus, 3aTpayMBaeMas Ha >kusHeobecneueHue W
3KCM/lyaTaumio B TEYEHME BCEro >XM3HEHHOTO LMKA, HO B HECKONIbKO pa3
Gonblue exerogHoro notpedneHus npu  3KcnayatauuMd. B uenom  Ha
NPoW3BOACTBO MaTepuanoe B Mupe Tpatutca go 20% Tonnuea [28] w
CTPOMUTENbHbIE MaTepuanbl COCTaBASIOT WX OOMbLIYIO YacTb, MO3TOMY OUYE€Hb
BaXHO CHW3WTb 3HepronoTpebneHWe npW NPOM3BOACTBE  CTPOWTE/bHbIX
mMartepuasios, MPUYEM BbIrOLHEE CHU3UTb MPU CTPOMUTE/IbCTBE AOMA, YEM MPH €ro
akcnnytauun. Ecam B npousBopacTse Mcnosib3yetcss npouecc obxwura (LemeHT,
KMPMWUM, U3BECTb M CTEKNO), TO 3aTpaTbl 3HEPrM MHOro OGosblue, yYeM BCe
npyrve. TonbKO TpaHCMOPTUPOBKA Ha [AanbHWE pacCcTOsHWA MOXXeT ObiTb
CyliecTBeHHa.

MpeBanvpyowmi TMN AOMOB Yalle ONPeAeNsieTcsi CTOMMOCTbIO MaTepUasios,
nocTuratowed B paseusatowmxca ctpaHax 70% ot obuwei ctoumoctd goma. B
Pa3BuTbIX CTpaHax Ha MPOWU3BOACTBO CTPOMWTESIbHBIX MAaTEPUANIOB TPATUTCA A0
70% 3Hepruu OT TOro, UTO MAET Ha CTPOUTENBCTBO.

CToMMOCTb  MaTepuanoB CKIAAbIBA€TCS B OCHOBHOM M3  CTOMMOCTH
U3B/IEUEHHUS CbIPbA U3 3IKOCUCTEMbI, CTOMMOCTH 0OPabOTKK W TPaHCMOPTUPOBKH.
MHorue cTpouTeNbHble Marepuasnbl MPOWU3BOAATCS M3 PACNPOCTPAHEHHOrO W
newesoro cbipbs. CTOMMOCTb W 3aTpaTbl 3HEPrHM CYLLECTBEHHO MOBbILLAIOTCA
npu ux obpabotke. Yem 6onblie Mbl nepecTpaMBaeM CTPYKTYpbl MCXOLHbIX
MaTepuasioB Ha aTOMapHOM W MOJEKY/NSPHOM YPOBHAX, TeM Gofblue TpaTutcs
3HEPruM W TEM BbilLE CTOMMOCTb CTPOMUTEJIbHBIX MaTepUasnos.

3aTtpaTbl 3HEPrMM Ha CTPOWUTENbCTBO [OMa MOryT ObiTb CYLLECTBEHHO
YMeHbLUEHbI MPU ONTUMAaZIbHOM NPOEKTUPOBaHMK W Bblibope MaTepuanos. ITO B
NOSIHOM Mepe OTHOCUTCA M K MNPOM3BOACTBY CTPOWTE/NbHbIX MaTepuanos.
Ontumym MoxeT 6biTb HalgeH NpuU TWATENbHOM CPaBHWUTENIbHOM aHanuse
3(PPEKTUBHOCTH NPHH ATbIX PELLUEHWH HA BCEX CTaaMsX:

- poBblun cbipbs,

- NPOMU3BOACTBA CTPOUTE/bHBIX MaTePHasIOB U KOHCTPYKLMH,

- TPaHCMOPTUPOBKH,

- NPOM3BOACTBA CTPOUTENbHbIX paboT,

- NOALEPXKAHWUS U PEMOHTOB B MPOLECCE 3KCMyaTaluun XKUauwa,

- pa3bopKWM >KMAMIWEA M pa3MelleHUsi OTXO[OB MOC/ME  OKOHYaHWA
IKCMIyaTaLMKn XKHUMLWa,

- nepepaboTKK CTPOUTE/NbHbIX MaTEPUasOB [/1 BTOPUUHOIO MCMO/b30B aHMS.
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3TU CTaguu COCTABNSIOT MOJIHbIM YKM3HEHHBIW LM K1 CTPOUTE/IbHBIX MaTepUaos.
Ha Kakgod M3 HUX NOTPebnAloTCA eCTECTBEHHbIE PEeCYpCbl, BO3HUKAIOT OTXOAbI
W 3arpssHaeTcs okpyXKaiouwas cpefa. Mepunom BO3[EMCTBUS Ha OKpYXKatoLLyio
cpedy npv oOueHKe M BbiOOpe MaTepuasioB MOXET C/Y)KWUTb BeJMUMHA
notpebnsieMon 3HepruM Ans  OOecneueHusl MOJMHOrO  >KU3HEHHOrO  LMK/A
MaTepuanoB. JTa OLEHKa WHTepecHa He TOJIbKO C TOUYKM 3PEeHHs 3aluTbl
OKpy>KaloLLeh cpefipl, HO U (DMHAHCOBbIX 3aTpar, Tak Kak 3arpartbl ¢ 6OosbLIoK
TOYHOCTbIO MPONOPUMOHA/bHLI 3aTpaTtaMm Ha 3Hepruio. Heobxogumoctb ke
nojcuyeta 3arTpar Ha BCeX CTAaAMSIX YKM3HEHHOTO LMKIa obyc/ioBfeHa TeM, uTo B
CBSI3H C HOBbIMM MEXAYHApOLHbIMU HOPMaMW MO Pa3MeLLeHUI0 W YTUIW3auuK
OTXOZOB MPOW3BOAWTENb HECET OTBETCTBEHHOCTb 3a CyAbOy MPOW3BOAWMMON UM
NPOAYKLUMH M NOCNE OKOHYaHWA CPOKOB ee cnyxObl obssaH npegycMoTpeTb
He3arpsA3HSIOWMIA  OKpYXKalollylo Cpefly MNpOLECcC ee 3axXOPOHEHUs  WIH
BTOPHUHOrO MCnonb3oBaHWA. CaM ke Npouecc yTUAM3auuWM Wnu nepepaboTku
MOXeT ObiTb CpaBHMM MO 3aTpataMm C MepBoOHadYasbHbIM MPOU3BOACTBOM.
Heobxognmas Ans nosHOMO >KU3HEHHOrO UMK/IA 3HEprys B AanbHeiwem byaet
ONpPefensaTbCs KakK 3HepPrusi NOJIHOrO YKM3He HHOTO LMK/a.

CTpyKTypa noTpebneHns SHEPTUU MO CTAAUSM 3HAYUTENIbHO OT/IMYAETCS OIS
pa3fNuuHbIX MaTepuasoB, AOCTUrasi MaKCMMasbHbIX BE/IMUMH MPU NPOU3BOLCTBE
CTa/li U MMHUMaJIbHbIX BEJIMYWH MPU NPOU3BOLCTBE APEBECHBIX MaTEPUA/IOB.

B nocnegHee BpeMs HEyKOCHWUTENIbHO pacTeT LeHa 3aTpaT Ha [ABe
nocnegHue CTaguu >kusHeHHoro uukna. CBA3aHO 3TO C yBeNWYeHUEeM 3aTpar Ha
Ucnosb3oBaHue He3arpsAsHAIOWMX  OKpYXXalolylo  cpedy  TEXHONOMMM
nepepaboTKU MU yTUAM3aLMKH. MMEHHO NO3TOMy ydeT 3TUX 3aTpar CTaHOBMTCS
HEOOXOAMMBIM MPU OLEHKE IKOHOMMUYECKOM W 3KONOrMUECKON 3HEKTUBHOCTH
MCMOJ/Ib30BaHUA TOTO MM MHOrO MaTepuana. To ectb 6e3 npocMoTpa 3aTpar Ha
BCeX CTaAusX >M3HEHHOrO LMKNA MaTepyana M OLUEHKM MOJHbIX 3aTtpar
HEBO3MOXHO ONpefenuTb 3¢peKTUBHOCTb UCMONb30BaHUs MaTepuasnos. [MonHas
3Heprus W npornopuuoHanbHble €W 3aTpaTtbl SBASIOTCA OAHUM M3 OCHOBHbIX
KpuTepHeB BbiBopa MaTepHanos NPU NPOEKTUPOBAHUU W CTPOUTENbCTBE KUbS.

Bce paccyxpeHus KacatoTcs Kak pa3BWTbiX, TaK U Pa3BUBAIOLLUXCA CTpaH.
Ho Bonpocbl 3HEpruM MOJSHOTO >KM3HEHHOrO LMKIa OCOBEHHO cepbesHbl A
pa3BUBAlOLLMXCH CTpaH, Tak Kak B pesysibTate ObiCTpoM ypbaHu3auuu B
CTPOWTENbCTBE MPOMCXOAMT ObiCTpas 3aMeHa BO30OHOBISEMbIX W NErko
YTUAM3UPYEMbIX MaTepuasioB C MOYTM Hy/JEBbIM NOTPebNeHUeM  3HEpruu
NPOW3BOACTBA Ha MaTepuasbl € OOMbLUMMKM  3aTpaTaMW  3HEPrMM Ha WX
NPOU3BOACTBO W YTWU/IU3 auuio.

Mo 3aTpatam 3HepruM MaTepuanbl [LeNSTCS Ha MaTepuanbl BbICOKOM,
CpefHei W HWU3KOW 3HEpProeMKocTH. [lepeyeHb OCHOBHbIX MaTepuanoB KaXAoH
M3 rpynn 1 3aTparbl 3HE PriM Ha MX NPOM3BOLCTBO NpuBeAeHbl B Tabn. 3.1.

MpHBeaeHHble AaHHble OTHOCATCA K NPAMbIM 3aTpaTaM 3HEPruu Ha obbiuy,
TPaHCMNOPTUPOBKY Cbipbsi M MPOU3BOACTBO. 3aTpaTbl K€ Ha TPaHCMOPTUPOBKY
rOTOBbIX MAaTepuanoB K NOTPEOUTENsAM MOryT KOpeHHbiM 06pa3oM MOMeHsTb
3HEpreTMYECKUE COOTHOLWEHUS OCOBEHHO AN HWU3KOIHEPrOEMKWX MaTepuasios:
npu panbHeW TPaHCMOPTMPOBKE 3aTpaTtbl Ha MPOWM3BOACTBO MOryT 6bITb
HeCyLLEeCTBE HHbIMU.
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Ocoboe  BHMUMaHHe AO/KHO  yOoendaATbca
AO/ITOBEYHOCTb KU BO3MOXHOCTb BTOPMYHOIO MUCNOJIb3OBaHKUA

nokazarensam,
Matepuanos.

KakK

I'Ipo,u,neHMe CpPOKa Cﬂy)K6bI MaTepHanoB CHUXKaeT cpegHue exxerogHble 3aTpartbl
3HEepPrun Ha npouM3BOACTBO HOBbIX, MO3TOMY ABNAeTCA HauBakKHEMWLLEN uenbto

NPOEKTUPOBaHHUA.

[28]

Tabnuua 3.1

3artparbl 3HEpPruM Ha NPOW3BOACTBO OCHOBHbBIX CTPOMTE/IbHBIX MaTepHasnos
W pacnpefefneHue mMatepuanos no rpynnam fno yposHio 3HepronoTpebnenHus

Marepuan

JHeprus ans npousso Actea, rx/T

OueHb BbICOKas 3HEeproeMKocTb

AnoMUHUIA 200 - 250
Mnactmaccol 50 - 100
Megnb 100
HepsxaBerowas cranb 100
Bbicokas aHeproeMKkocTb

Cranb 30 - 60
OnoBo, UMHK 25
Crekno 12 - 25
LemenT 5-8
lMncoBas cyxas wTykatypka 8-10
CpeaHss 3HeproeMKocTb

M3Bectb 3-5
Kupnuuu 1 uepenuua 13 rauHbl 2-17
'unc 1-4
BetoH 0,8-1,5
BeToHHble 610KK 0,8-3,5
C60pHbIM GeTOH 3aBOACKOrO U3rOTOBNEHUS 1,5-8
CunukatHble Kupnnuu 0,8-1,2
[LpesecuHa 0,1-5
Hu3kas aHeproemkocTb

Mecok <0,5
3ona-yHoc <0,5
MpyHt <05

B niobom npoekte [oMKHbI BbiTb NpOBeLeHbl UCCNEA0BAHUA U NPEAyCMOTPEHbI
cneupasibHble Mepbl MO 3allyUTe MaTephanoB OT BPEAHbIX BHELUHWX BO3LEMCTBMM
C LeNblo NPOANEHUS CPOKA MX CY>KObl U Mepbl MO WCMONb30BAHUIO MaTEPHANOB
nocfie OKOHYaHWS CpoKa CAy>XObl CTPOEHWS C MWHUMAJIbHO BO3MOXHbIMU
3aTpatamMu 3HepruW. 3atpartbl  3HEPrMM Ha nepepaboTKy W BTOpPUUHOE
MCNOMb30BaHWE MaTepuasioB TOYHO HE M3BECTHbl, TaK KakK TEXHOJOTUWU 3ITHUX
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NPOLECCOB HE WMEIOT YCTAHOBMBLUMXCS PEerjiamMeHToB W cTaHaapToB. [loatomy
HEOBXOAMM NPOLECC MCCNeAOBaHUS MECTHbIX BO3MOXHOCTEW WM CreuqanbHas
pa3paboTka TEXHONOrMKM C Y4eTOM MHPOBOro onbita. B 3ToM ciydae Toxe
LOMKHO 6blITb  MWUHUMWU3WPOBAHO MoOTpebfieHMe 3HEPrUu W 3arpAasHeHue
OKpy>Kalollel cpeabl Npu HEoBXOAUMOCTU 3aXOPOHEHWS HEWCNOJ/b3yeMbIX
OTXOA0B.

MonHas 3Heprusi BCEro >XM3HEHHOrO UMK/IA MaTepuasioB B HECKOJIbKO pa3
6onblue rogosoro noTpebneHus 3HepruM Ha >kusHeobecneuyeHWe AOMa U ero
noffep>kaHMe B HOPMaJIbHOM COCTOSIHMKU. B pasBuTbix cTpaHax ANfs TUMUMYHOIO
LOMa C TPeMs CnasibHSMU OTHOLLUEHWE 3HEepPruu, 3aTpadeHHOW Ha MPOW3BOLCTBO
CTPOMTENIbHbIX MaTepuasioB, K 3HEPruu, MCMosib3yeMoW B TeueHWe roja Ha
M3HeobecneueHWe, HaxoauTcs B npegenax oTf 3:1 go 10:1. [Ona
pa3BUBAIOLLMXCS CTpaH 3TO cooTHoweHue 6amxe K 20:1, To ecTb OKynaeMocTb
3aTpayYeHHOM 3HEeprun Ha CTpoMTesibcTBO HacTtynaeT yepe3 20 net. Yem MeHblie
3HEPrMM Mbl 3aTpPaTUM Ha NPOM3BOACTBO W CTPOWUTENbCTBO, TeM ObicTpee
OKynsTCS Hawwu 3aTpatbl. Yem ponroeeyHee WMCNONb30BaHHble MaTtepuasnbl W
camo WNulle, TeM Bonbluias COXPaHHOCTb NPUPOAHbIX pecypcoB W Bonbluas
3KOHOMMS 3HEPruM, Tpyaa U OMHAHCOBbIX CPEACTB MOXET ObiTb AOCTUrHYyTa MpH
YCNOBMM, UTO KayecTBO >kunuiia byaeT cooTBeTCTBoBaTh TpebOBaHUAM BpeMeHH
B TEYEHWEe BCEro cCpoka 3Kcnayatauuu. MHaude Mbl BbiHY>XAeHbl Byaem TpaTUTb
6onbluMe CpeacTBa Ha NepPecTPorKy >KUAWLLA W pelaTbh NpobnemMy pasMeLlleHUs
W YTUNIU3ALMKW 3aMEHSEMbIX MaT epuasios.

3arpssHeHusi atMOCqepbl MOXHO YMEHbLUMTb 3aMEHOW Ha BWAbl TOMJIMB C
meHblwnMK BbiOpocamn CO,, HO 3TO He BCerfa ONPaBAAHO W 3aBUCHMT OT
YOANEHHOCTU OT TeX WM MHbIX WCTOYHUKOB 3HEPrMM WU TEXHONOrMUECKMX
npoueccoB. Ho oueBuaHO, YTO NpW NNaHUPOBaHUKM NPOWM3BOLCTBA YYyeT 3TOro
hakTopa AaeT 3HauMTeNbHOE CHWXKeHWe BbIBPOCOB OCHOBHOMO NapHUKOBOMO
raza. OcobeHHO HeobXxoAMMO paccMaTpuBaTb MWCMO/b30BaHWE COJIHEUHOU W
BETPOBOW 3HEpruu, rpe 310 onpaepaHo. Hanpumep, B npoueccax CyLliKu
MaTepuasnos, NOArOTOBKM ropsyel Bofbl U 0OOrpesa, eCnuM W3rOTOBNEHUE 3THUX
YCTAHOBOK HE MPUBOAMT K OO/blUeMy 3arpsA3HEHUIO, YeM 3KOHOMMUS OT MX
MCMNO/Ib30BaHMA.

B cnyyae MCnonb3oBaHWs pacTUTENbHbIX BMAOB ToMjMBa Heob6XomWMMO
Y4WTbIBaTb, YTO NMpPaKTUHYecKH To e KonuuectBo CO , nornowaeTcs pacTeHUsiMU
B npouecce pocTa, noatoMmy cbanaHcMpoBaHHOE BblpallyBaHWe pacTeHUi M
[EepeBbEB A/ TOM/MBA [aeT CYyLWEeCTBEHHO MEeHbLUMM YPOBEHb 3arpsi3HEHWHN.
[Lpesecuna npu cxuranun gaet Ha 10% menbwe CO ,, uem yrono.
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lnasa 4. OCHOBHbIE CTPOUTEJIbHbIE MATEPUAJIbI

4.1. lepeBo

Lepeso, 6narofapa KOMMAEKCY BbICOKMX  KOHCTPYKLMOHHbBIX  KauyecTs,
LOCTYMHOCTH W AELEeBU3HE, OCTAEeTCS Ha MPOTSXKEHWHU TbICAYENETUH OCHOBHbIM
cTpouTenbHbIM MatepuasioM. Jlydwmmu B Poccun cuutaroTcs cocHa U enb, HO
TaKXXe MCMoJsIb3yloTCs M APYrUe Mopogpl : OCHHa, onbxa, sivna. Knaccudmkaums
nopos B [APYrux CTpaHax, eCcTeCTBeHHO, OTnuuaeTcs, Gnarogaps 6onbluomy
pasHoobpasuio nopof, C APEBHUX BPEMEH BOBJEUEHHbIX B CTPOMTENbHOE
UCKYCCTBO, a NO3AHee, B CTPOWUTE/IbHYIO UHAYCTPHIO.

LpesecMHa npu NPaBMNbHO  OPraHWM30BaHHbIX  LMKAaX A00bluM U
BOCCTAHOB/IEHWUA - BO30OHOBNSEMbIM NpUpoaHbIM pecypc. Uapenua W3 Hee
OTHOCATCA K  HW3KO  3HEProeMKWM  MaTepvasaM C  BO3MOXHOCTAMM
3PHEKTUBHOIrO MCMO/b30BaHUA OTXOAOB M BTOPHUHOM NepepaBoTKW OCHOBHbIX
NPOAYKTOB.

Kak KOHCTPYKUMOHHbIM MaTepuan [ANs CTPOWUTENbCTBA >KW/bIX [LOMOB
InpeBecuHa Hauwbonee 3pPeKTUBHDBIA C IHEPreTUUECKOW TOUKW 3pPeHWUs MaTtepuan
- B HECKONbKO pa3 Honee 3dhheKTHBHbIN, YeM CTalb U BETOH.

Mo MupoBOM KnaccuduKauuu ApeBecHHa pasfefieHa Ha fBa BUAA : MArKWe
nopogbl (softwood), K KOTOpbIM OTHOCSATCA XBOWHbIE, W TBEPAbIE MNOPOAbI
(hardwood) - fMcTBeHHble, onafaioliMe B 3UMHWM ce3oH nopogbl. OCHOBHble
(pU3MUECKHE M MexaHWUYecKMe CBOMCTBA Mopoj, AepeebeB, HeobxonuMmble A5
Bblbopa npW NPOEKTUPOBaHWM, npueeaeHbl B Tabn. 4.1. TennonpoBogHOCTb
npesecutbl B cpeaHem 0,2 Bt /(M°C). TennotsopHas cnocobHOCTb ApeBeCHHbI
15 rx/1. LlpeBecMHa MMeeT OueHb BbICOKOE OTHOLUEHWE MPOYHOCTU K BECY,
OYeHb 311aCTHUHBIM M Nerko nopgalolmica obpaboTke Matepuan AAWTENbHOrO
No/Mb30BaHUsA, [OCTaTOYHO YCTOWUMB K XMMWUYECKMM BeLLeCTBaM CpefHew
aKTUBHOCTM U HE NOABEPXKEH KOPPO3uu. K oTpuuaTtesibHbIM XapaKTepuCTUKaMm
OTHOCATCA: OTHOCMTE/IbHO  BbICOKAss rOploYecTb W MOABEP)KEHHOCTb K
BO3AENCTBMIO MUKPOO PraHW3MOB W FpUOKOB.

B 6onbluMHCTBE CTpaH MWpa CYyLIECTBYIOT CTaHAapTbl Ha THNopasMmepsbl
[lepeBbeB U NPOAYKTbI WX nepepaboTKU C OMUCaHUEM WX KOHCTPYKLMOHHbIX
XapaKTepUCTHK, a TakKe Ha cnocobbl coefMHeHUs ApeBecHbiX neTaned B
KOHCTPYKUuMK. B npoektax [OMOB, Kak npaBu/io, WMCMO/b3YIOTCA CTaHOAPTHble
U3LeNnus U cTaHbapTHble coeauHeHusi. KpoMme cTaHOapToB B pas3BUTbIX CTpaHax
usgalotcs noapobHble KaTanorn u cnpasouHuku [33], KoTopble cyliecTBeHHO
obneryaloT NPOEKTUPOBaHUE W MO3BONAIOT BbIGMpPaTh ONTUMAsIbHbIE PELLEHHS.
Bbicokui ypoBeHb CTaHZapTM3auuu MO3BOJISIET OPraHW3oBaTb  CepPUHHOE
NPOW3BOACTBO  BbICOKOKAUECTBEHHbIX  YHU(MLMPOBAHHbIX  M3OENUH U3
[PEBECHHDI, B HECKOJIbKO pa3 YCKOPSIOWMX COOPKY >KUJbIX [LOMOB.
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Tabnanuuya 4.1

®Dusnyeckre U MexaHHUeckue CBOUCTBA nopog Aepesbes [31]

Mpepen npoyHoctn, Mna

Mopona MnotHocTb npu oKatre cTatudec- pactske- CKasiblBaHWe BAO/b BOJIOKOH
W = 12%, BOO/b KUI U3rub HWe BLOMb
Kr/cm3 BOJIOKOH BOJIOKOH

paguanbHoe [TaHreHunanbHoe

JNucteennnua 537 - 660 64,5 111,5 125 9,9 9,4
CocHa 479 - 500 48,5 86,0 103 7,5 7,3
Enb 395 - 488 44,5 79,5 103 6,9 6,8
MuxTa 346 - 375 39,0 68,5 67 6,4 6,5
Kenp 399 - 435 42,0 73,5 90 6,6 7,0
Bepesa 594 - 630 55,0 109,5 168 9,3 11,2
SceHb 59,0 123,5 145 13,9 13,4
Ly6 57,5 107,5 105 10,2 12,2
OcwuHa 495 - 499 42,5 78,0 125 6,3 8,6
KneH 59,5 120,0 12,4 14,2
Byk 55,5 108,5 123 11,6 14,5
MponutaHHas 115-190 167 -

npesecuHa” 205

* [lanHble npuBeaeHbl Ans Gepesbl, NPONUTLIBAEMON PA3NMUHBIMK NON MMEPaMHU C Pa3/IMUHONM CTeneHbio NPOnUTKK [32].

Mpu 31oMm, 6Gonbluas HOMEHKAATypa MeNKMX YHWUMULUMPOBAHHbIX neTanew
No3BO/IIET  CTPOMTb  OOMA C  WCMOJIb30BAHWEM  €AWHbIX  CTaHZapToB,
yAoBneTsopasa pa3HoobpasHble MNOTPEOHOCTU rpaXaaH M C BbICOKMMHU M C
HU3KMMKU aoxofamu. YpoeeHb noTpebHOCTEN yLOBNETBOPSETCS pPa3/MUHOM
NNaHWPOBKOW, OTAeNKoM W oBopyaoBaHMEM [OMOB NpU CTaHAAPTHbIX TUNax
HECYLUMX KOHCTPYKLMH.

Bce 6onbluee NnpUMeHeHHWe B CTPOWUTE/IbCTBE HAXOAAT APEBECHbIE U3AENUs C
YNYULIEHHbIMU XapaKTePUCTUKaMMK MOCNE MX XMMUUYeckol obpaboTku W apyrue
KOMMO3WLMOHHbIE MaTepuasibl Ha OCHOBE HW3KOCOPTHOM [peBecHHbl, nMbo
otxonos [32, 34]. Takve wu3spenus uyacto obnagaoT 6Gonee BbICOKUMM
IKCM/lyaTaUMOHHBIMK  XAPaKTEPUCTUKAMM, YeM Jyyluue Moponbl [LEPEBLEB.
3HauMTENbHO  YAYYWMTb KayeCTBO [PEBECHHbl MO3BOJISIET €e  MpPOomnuTKa
MOHOMEpaMM W  onuromepamu. Hanpumep, nnacTuduKaumMss ManoLeHHOM
[PEBECHHbI aMMHakoM C NOC/efyloWwnUM (OPMOBAHUEM W  YNJIOTHEHWEM
no3BonseT nosyyatb OUO- M XUMHUECKM CTOMKWE, Masoroploune WU3Aenvs ¢
Manoi wucTMpaemMocTbio. JloNroBeUHOCTb TaKoW [APEBECHMHbl MOXeT 6biTb
ysenudeHa B 4 - 5 pas. Mponutka onvromepamu NpOU3BOAUTCS MOA BaKyyMOM M
[aeT BO3MOYXHOCTb 3HAUMTE/IbHO MOBbLICHTb MJIOTHOCTb M MPOYHOCTb [LPEBECHHDI,
CHW3WTb €e BOLOMOr/OWeHHe W Bo3ropaemocTtb. [lpeaesibi  MPOYHOCTH
NPONUTaHHOM MONMMepaMH ApeBecHHbl npueefeHbl B Tabn. 4.1. OcobeHHo
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apdeKTMBHA NponuTKa paHepbl, KoTopas mnoBbiwaeT B 3 - 4 pasa ee
npoyHocTb, B 2 - 3 pa3a BogonorjouieHue, B 2 - 2,5 pasa conpotuenexue
UCTUPaHUIO, MPELSOXPaHsisi ee OT PaCTPECKUBAaHWA Ha OTKPbITOM Bo3gyxe. B
®unnangun ¢ 1983 r. npumMeHsoT nponuTku, BesonacHble A8 OKpyKatolen
cpegp! [35].

KomMnosutHble u3penuss Ha OCHOBE [APEBECUHbl MO3BOJMISIOT COKPATHTb
MCMONb30BaHWE LEHHbIX MOPOA APEeBeCHHbl W 3(PEEKTUBHO YTUNU3UPOBATb
paHee Heucrnonb3yemble OTxofpl. KneeHHbie W3 HECKOMbKWUX nnactuH 6aiku
nossonstoT ysenmuntb Ha 30% Hecywyto cnocobHocTb banok. [1ns KneeHHbix B
CTbIKk 6anoK M [JOCOK 3(PMEKTUBHO NPUMEHSIIOT KOpoTKoMepbl. OTxopbl
LPEBECHHbI B BHAE LLEMOK, CTPYXXEK W OMWIOK MCMONb3YIOTCS Kak OCHOBa M
HanoNHUTeNW LA  MHOTOUMC/IEHHOTO  Psifia KOMMNO3WTHbIX  MaTepuanos
(BpeBecHO-CTPY)KEUHbIX MJIMT, MPECCOBAHHOW [APEBECHHbI, ONUIKOBETOHOB W
Ip.), YLOBNETBOPSIOWMX CaMbIM Pa3/iMYHbIM TPEOOBAHUSM K CTPOMTEsbHBIM
KOHCTPYKLMSM.

B npupope nepesbsi MrpaloT HesaMeHWMylo posib B riobanbHbIX npoueccax
KPYroBopoTa BELLECTB W CO3LaHUsi Cpeabl OOUTaHWs ANs MHOXECTBAa BMAOB
pacTeHui U XuBbIX opraHuamos. Jleca sBnstoTcs ocHoBHbIM nornotutenem CO ,,
a cnepoBaTesibHO  OCHOBHbIM  MPUPOLOBOCCTAHAB/IMBAIOLMM  (DAKTOPOM,
NO3BO/ISIOLLMM  MCMONb30BaTb  IHEPreTUKY, OCHOBaHHYID Ha  CXKWraHuu
opraHudyeckux Tonsue. Bbipybka niecoB yxe npusena K HeobBpatuMbiM
M3MEHEHWSIM  3KOCUCTEMbl  3eM/IM,  YXyAlWAa YCNoBWA ObBWUTaHus  ans
GONbIUMHCTBA >KMBbIX CYyWECTB W uenoBeka. Ha HekoTopbix ocTpoBsax
TPOMMYECKOM 30Hbl JileCa MPAKTMYECKU MOJIHOCTbIO CBEAEHbl, MO3TOMY B
BO/bLUMHCTBE rOCYAaPCTB BBEAEH KOHTPO/b 3a BbIpYOKOM M COCTOSIHUEM /1ECOB.
MapeHue KadyecTBa [pPEBECHHbI, YBE/MUYEHME 3aTpar Ha JIECOBOCCTAHOBJEHME,
AaNbHOCTU TPAHCNOPTUPOBKKU BeAeT K MNOCTOAHHOMY MOBbIWEHUIO LUeH Ha
LpeBecuHy, OCODEHHO Ha UeHHble W KpynHopasmepHble nopogbl. B CLUA
HaunHas ¢ 1993 r. ueHa Ha gpeBecuHy BO3poc/ia MOYTH BABOE MO CPABHEHWIO C
80-mu rr. [34]. OcobeHHO yMeHbLIMNOCL MOCTYM/JIEHWE HA PbIHOK KPYMHbIX
CTBOJIOB C KPENKOW [APEBECMHOM, HEOBXOAWMOM A/ KPYMHbIX CTPOMTENbHbBIX
KOHCTPYKUMI (6anok, CTponus, HEecylMx KapKacoB W gap.). JTo 3acTasnser
BECTU MOJIMTUKY cOepexkeHWsi U Gonee TwatenbHoi oOpaboOTKM ApeBecHHbl C
LeNblo NPOAJSIEHUsS CPOKa CNy>KObl W MOIHOTO UCMOJIb30B aHWUSI OTXOLOB.

Ho B uenom Bo Bcex 6e3 MCK/IOYEHUs CTpaHax KOHTpO/ib  3a
UCMONMb30BaHUEM UM LeHOBas  MOJAMTMKA B AepeBoobpabaTbisatolyent
NPOMDILWNIEHHOCTHU €lle He COOTBEeTCTBYET MNpUHLUUNaM yCTOFﬂ-IMBOFO pPa3BUTHUA.
Jleca He BOccTaHaBNMBaAKOTCS B NOSHOM 06beMe, HEOOXOAMMOM L1 COXPaHEHHS
JKOoCcUCTEMbl 3eMiM U ANs  NOAAep)KaHUs BOCCTAHOBMTE/IbHbIX  CBOMCTB
OKpyXaloweh cpegbl. Bo MHorux padoHax npopomkaetcs GeCKOHTPOsbHas
BbipybKa U obesnecvMBaHWe TEPPUTOPHUH, UTO OTMEUAETCS BO BCEX [MOKIadax
komuccuit OOH, cea3aHHbIx ¢ aKonoruen u paseutvem [30].

[lpeBecuHa BO MHOTMX CTpaHax, TaK >ke Kak B Poccuu, sBnsietcs ogHuM U3
OCHOBHbIX  €CTECTBEHHbIX  PECYPCOB,  MWrpaioliuX  KJ/IIOUYEBYlO poNb B
HaLMOHA/IbHBIX 3KOHOMMUKax. [lpeBecuMHa MCMO/b3yeTcsi B KauecTBe Cbipbsi BO
MHOMMX TEXHOJIOrMUECKUX Mpoueccax : AepesoobpabarbiBaiolei U MebenbHow
NPOMDbILWNEHHOCTHU, WU3roTOBNIEHUU KOMMNO3UTHbIX CTPOUTE/IbHbIX MaTepUanos,
6yMaskHO-LIENION03HON U XMMHUUECKON npoMmbliuneHHocth [36].
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[lepeBo [N MHOTMX paWOHOB MHpa - MECTHbIA Pecypc M XOPOLLO
nognaetcs pyyHol oOpaboTKe, NOITOMY SBISETCS OCHOBHBIM TPAAWLMOHHBIM
cTpouTenbHbIM MaTtephanom. C yueToM ApYrux BbICOKMX XapaKTEPWUCTUK [LEePEBO
6e3yCNOBHO COOTBETCTBYET KPUTEPUAM YCTOMUMBOIO PasBUTUA MPU  YCNOBUM
opraHusauuMu BCeX CTafiui >KM3HEHHOTro LMKNA, BKJOYas BOCCTAHOBEHMeE.
O6paboTka, MCNONb3OBaHWE, YTUAM3aLUMA OTXOAOB W BOCCTaHOB/EHWE
LPEBECUHDBI JIErKO OPraHu3yloTCs B 3aMKHYTbIM Ge3oTxofHbiv uuka. Bce otxogbi
LpeBecHHbl HETOKCHUYHbI. DHepreTUYecKue 3arpsisHeHUs aTMOCepbl YreKUC/IbIM
razom (CO,) npu pobbiue, 0b6paboTke U TPAHCMOPTUPOBKE APEBECHHbI MOTYT
6bITb CKOMNEHCUPOBaHb! BbipaliMBaHUEM [EPEBbEB B KOJMUECTBE, AOCTATOYHOM
[NS1 €ro NOr/IOLEHHS.

Bonee nonHoe u pauuoHanbHOe UCNONb30OBaHWE LPEBECHHbl B CTpaHax, rae
necamu 3aHsATbl GosiblUME TEPPUTOPHM, NMBO  CyLecTBYIOT GnaronpusTHble
YCNOBWA A1 BbIPALLMBAHHUSA, NPUBOAUT K CYLLECTBEHHOMY COHEPEXKEHUIO IHEPrHH
M [enaer [[OCTYMHbIM CTPOWTENbCTBO KW/bIX [OMOB A GOMbLIMHCTBA
HaceneHus. Ytobbl CHU3UTb Pacxof APEBECHHbl Ha CTPOMTENbCTBO HEOBXOLM UMO:

UCK/IIOUUTb MOTEPU [LPEBECUHbl MpPU 3aroTOBKE, TPAHCMNOPTUPOBKE W
XpaHeHuH,

BBECTM 6onee >KECTKMEe HOPMbl KauecTBa CTPOMTE/bHbIX JAeTaned W3
LPEeBECUHbl M COpTaMeHT, obecneunBaloWMii  MUHUMANbHbIE OTXOAbl  MPU
CTpoWTENbCTBE,

MUHUMU3MPOBATL NOTEPU MNpPU  PACMMIOBKE MCMONMb30BaHWEeM Bonee
BbICOKOKAYeCTBEHHOro 060pyA0BaHHA U HHCTPYMEHTOB,

UCNO/Mb30BaTb TEXHOJIOTMU  MOBBILEHWS KauecTBa W [LONrOBEYHOCTH
LpeBecHHbl (CyLlKa, NPOonWTKa, NoKpacka),

BBECTM B 0BOpOT Bonee fAelieBble cOpTa APEBECHHbI C MOBbILEHWEM ee
KayecTBa 0OpabOTKOM W  MW3roTOB/IEHWEM Ha €€ OCHOBE KOMMO3WUTHbIX
marep1anos,

HanaguTb NPOWU3BOACTBO COEAMHWUTENIbHBIX Y3/I0B U KPEMEXKHbIX U3LEUH U3
MeTanna WM MAacTUKOB [/ MOBbIWEHUS KadyecTBa COEAWHEHWH W YMEHbLUEHWS
OTXOA0B APEBECHHDI,

OCYLUECTBNATb MOJIHYIO YTU/IM3aLMIO BCEX OTXOLOB APEBECHHDI,

COKpaTUTb  HEpauuOHalbHOE  WCMOJIb30BaHWe  BbICOKOKA4YeCTBEHHOW
LpeBecHHbl ANl CTPOUTENIbCTBA BPEMEHHbIX COOPYXKEHUH WU TOMNUBA,

NPUHUMaTb BCE MEPbl NPU MPOEKTUPOBAHUU W CTPOWUTENbCTBE LAOMOB AJiS
NpoA/ieHUst AONITOBEYHOCTU COOPYXKEHWH,

cbanaHcUpoBaTb LMKAbI BOCCTAHOB/IEHUS W 3arOTOBKM JIECOB, YUMTbIBAS WX
NPUPOLOBOCCTAHOBHUTE bHbIE (DYHKLIMH.

3atpatbl 3HEPrHM NPU NPOU3BOACTBE LPEBECHOW NPOLYKLWHU CYLLECTBEHHO
COKPaLLAOTCA  NPWU  MCMONb30BaHWM  COBpPeMeHHoro  obopynoBaHUs W
pauMOHa/bHbIX CXeM pacnuioBku. BTopol no 3HauMMocTH cnoco® 3KOHOMMM :
UCNO/Nb30BaHWE CONIHEYHOM 3Hepruu Ans cylwku ApesecuHbl. CopeprkaHue Bnaru
L1 OTBETCTBEHHbIX KOHCTPYKLMOHHbIX LeTanei [OMKHO ObiTb AoBEAeHO [0
5%. Yacto npumeHsiemas ecTecTBeHHas cywka B wrabensx npu
HEBNAronpPUATHBIX NOrOAHLIX YC/IOBUSX MPUBOAMT K NOpYe 3HAUMTENIbHOM 4YacTu
marepuanos. Cylika npogyBOM TEN/IOrO CyXOro BO3Ayxa B 3aKpbITbix obbeMax ¢
TEXHOJIOTMYECKUM KOHTPOJIEM KadyecTBa [AeT CYLLEeCTBEHHO Jyuyllule pe3ysbTaTbl
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6e3 pucka nopuu Martepuanos. Hepoporue conHeuHble CYWMAKW Hebonbluoh
NPOWU3BOANTENBHOCTH  IETKO MOFYT BbiTb  MOCTPOEHbI CAMOCTOSTENbHO C
UCMONb30BAHWEM  MOJIM3TUIEHOBOM  M/JIEHKW B KayeCTBE  OCHOBHOIO
cTpouTensHoro matepuana (puc. 4.1).

B CLUA pepeBo W ppeBecHble WU3LeNUs OCTAOTCS LOMWHWPYIOLWWMH B
XUNUWHOM pomocTpoeHnn. 90% HOBbIX OLHOCEMEHHbIX [AOMOB CTPOMTCHA C
UCMONIb30BaHWEM [APEBECUHbl KaK OCHOBHOMO KOHCTPYKLMOHHOrO Martepuana.
PacteT npumeHeHue ApeBECHHbl B PEKOHCTPYKLMU U PEMOHTE >KWibiX AomMoB. B
1990 r. 65% Bcel NpPoU3BOAUMON [PEBECUHbI UCMOb30BANIOCH B CTPOUTENbHbBIX
M PEMOHTHbIX paboTax B >uAuwHoM cektope (36% u 29% cooTBeTcTBEHHO)
[34]. 85% U3 ucnonb3yemoi Ans CTPOMTENbCTBA HOBbIX AOMOB [PEBECHHbI LIAO
Ha U3roToB/IEHWE HECYLUMX KapKacoB JOMOB.

B Poccun u, ocobeHHo, Cubupu [epeBo ewe He MOMb3yercs Tem
BHMMaHWEM, KOTOPOro OHO 3acnyxuBaeT. bonblas yactb neca fobbisaetcs Ha
BbIBO3 B HeobpaboTaHHOM cocTosiHWK. Bbipybka oueHb uacTo Begetcs
XULHUYECKMMHU cnocobamu. BocctaHoenenwio necos He ypensetcss AOMKHOrO
BHUMaHus. KadectBo 06paboTKM MCMO/b3yeMOM B CTPOMTENIBCTBE APEBECHHDI
oyeHb Hu3koe. DaKTWYeCKM  OTCYTCTBYIOT CTaHAapTbl Ha  MPOAYKLMIO
LepeBoobpaboTKW M He KoHTposupyetcsi KadectBo. OrpomMHoe KoMuecTso
LPEBECUHbI TPATUTCA HA OrPaKAEHWs, ONanybKW, BpEMEHHble COOPYXKEHHS.
KauectBo JOMOB M3 ApeBecHHbl, KOTOpble CTPOSTCS B OCHOBHOM B CE/bCKOM
MECTHOCTHM, HE COOTBETCTBYET COBPEMEHHbIM TPeBOBaHUAM K >KUIMLLY MpPH
KpanHe HepauMOHa/IbHOM, W3NULLHEM WCMOJ/Ib30B aHUU APEBECHUHDI.

ConHeuHoe Tenno

O

Perynupyemoe BbixogHoe oTBepcTHe

MonnatuneHosas nnexHka

3ayepHeHHas MeTannuyeckas
NOBEPXHOCTb

Bentunatop

Bbicywmsae-
Mas  ApeBecu-

BxogHoe  perynupye-
Moe oTBepCTHe

Puc. 4.1. ConHeuHas yctaHoBKa A/1s CyLiKW ApeBecuHbl [4]
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Ona Poccun u Cubupu, B uacTHOCTH, [peBeCHHa CcaMbld AeLleBbli
MaTepuas, npouspactalowmii noecemectHo. OpraHu3auus YCTOWUMBBIX LUK/IOB
BblpalMBaH1s OPEBECUHbI, NPOW3BOACTBA BbICOKOKAUYECTBEHHbIX CTPOMTESIbHbIX
LeTanel U KOHCTPYKLUMH U CTPOWTENbCTBA M3 3TUX MaTepHasioB HEpPreTHYecKM
3)heKTHBHbIX JOMOB - 3TO MYTb K YCTOMUMBOMY Pa3BWUTHIO HaLLUEW CTpaHbl.
JlomMa c HecylMM KapKacoM U3 LPEBECHHbI, 3aMOJIHEHHbIM JIEFKUM yTenauTenem
TMNA MWUHepanbHOW BaTbl, C BHYTPEHHEM OTAENKOW M3  OrHECTOMKMUX
rMNCONWUTOBLIX MAUT, KOTOpble COBUpAlOTCA M3 YHUDULMPOBAHHbIX AeTaneH, -
3To0 Haubonee 3PPEKTUBHbIN NyTb MCNONb30BAHUS APEBECHHbI W APYrHX
CTPOMUTENbHbIX PECypcoB. Takas KOHCTPYKLMA AOMOB TpebyeT B HECKONbKO pa3
MeHbLLIE APEBECHHbl U 3HEPrH Ha CTPOMTENbCTBO, OBOrPeB C BO3MOXHOCTbIO
MWUHUManbHbIX 3aTpaT Ha YTWAM3aUMIO OONbLUMHCTBA MaTepuanos nocse
OKOHUaHWA cpoka cayx6bl goma. OuesugHO, Takue goma B HaubBosbluei
CTENEHW COOTBETCTBYIOT MPHHLUMNAM YCTOMUMBOrO pas3BUTMA W obnapaioT
HaunyyWWMKU nepcrnekTMBaMu Aas MaccoBoro cTtpoutenbctsa B Poccun. C
NPUHUMNAMK YCTPOWCTBA TaKOrO [AOMa MOXHO MO3HAKOMWTbCA B  KHWUre
hMHCKOro aBTOpa, nepesefseHHOM Ha pycckui s3bik [35], U B MHOrouMcieHHoOM
aHrnon3bluHon nuteparype [11, 37].

4.2. Bsxxywue Bewectsa. LlemeHt

LlemenT - 3To obulee Ha3BaHWe LENOrO Khnacca MWHepasibHbIX BAXKYLLMX
BELLECTB, WCMO/b3yeMbIX [NS MNPUroTOBNEHWA  BGETOHOB, CTPOMUTENbHbIX
pacTBOPOB, CKPENJIEHUS CTPOMUTENbHbIX AeTaned v T.0. B apesnue BpemeHa B
3TOM KauyeCTBe WCMNONb30OBa/IMCb T[/IMHA, W3BecTb, runc. B konue XVII s.
06XKMroM NPUPOAHbIX Meprefei Oblno MOAyYeHO FUAPaBAMYECKOE BSKYyllee -
pomaHueMeHT, a B Hauane XIX B. - Haubonee pacnpocTpaHeHHbIN B HacTosLiee
BPEMS BUJ, LEMEHTa - NOPT/NaHALEMEHT, KOTOPbIM SABNSAETCA OCHOBOW MOJyYEHHUA
MHOFOUYMC/IEHHbIX BWAOB LeMeHTa. Poccuiickas apxWTeKTypHO-CTpoMTeNbHas
aHuuknoneaus (PAC3-1) npuBoAMT KpaTKMe OrMcaHWs MHOMMX M3 3TUX BUOOB
uemeHTOB [9].

LlemeHT oOTHOCHTCA K rpynne 3Heproemkux Martepuanos. CroumocTtb
3Hepruu B cpefHeMm cocTtasnseT 25% OT CTOMMOCTM 3aKOHUEHHOW NPOAYKLMH.
85% oaHepruu notpebnsetca B OBXMroBbIX nevax, rae Temneparypa obyura
pocturaet 1450°C. OctanbHas 3Heprus B OCHOBHOM TPaTUTCA Ha W3MesibueHue
W MOMOJI MaTepHasios (B OCHOBHOM - 3niekTpuueckas). Bbonblion pacxos aHeprum
onpenensier BbICOKYIO CTOMMOCTb UuemeHTa. [lpu npousBoacTBe BGETOHHbIX
U3Oenui OGONbLUMHCTBO W3 3aTpayeHHOW 3HEPrUM 3aK/IlOYeHO B  LEeMeHTe
HE3aBWCUMO, rae u3roTaenusaetcs OetoH (Tabn. 4.2). 3arpaTbl 3Hepruv Ha
nepemMeLIMBaHWE W YKIALKYy Masibl MO CPABHEHWIO C 3aTpaTtaMu Ha NMPOW3BOACTBO
LeMeHTa.

Mpou3BOACTBO LEMEHTA COCPEfOTOYEHO, KaK MpaBWio, Ha  KPYMHbIX
3aBogax c BbixofoM 6onee 2000 T uemeHTa B AeHb. YPOBEHb €ro Npou3BoACTBa
Onpefensier ypoBeHb pPa3BUTUS CTPOMTE/IbHOM WHAYCTPUM W COOTBETCTBYET
obLeMy ypOBHIO 3KOHOMHUECKOrO pa3BWTUsi CTpaH. ExkerogHo Bo BCceM Mupe
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npouseoautcs okono 600 MUNNMOHOB TOHH LEMEHTa, A/ 3TOr0 UCMO/b3yeTcs
4,2x10° rflx sHepruu unu 1% ee MupoBsoro notpebnenus.

Tabnuuya 4.2

3anaTbI J9Heprun Ha nNpou3BOACTBO 1 M3 BOOHOIo CTPOUTENIbHOrO pacTBoOpa

[25]
Cocras pacteopa 3atparbl aHeprud, mMIx OTHOCHTe NbHbIE 3aTpaThbl AHEPTHUH
no cocrasy, Mk B LeJIOM, %
LiemenT, necok - 1:6 2131 2024:107 100
LiemeHT, nssecrnb, 2761 2024:630:107 129
necok - 1:1:6
LlemeHT, 30na yHoca, 1631 1518:6:107 77

necok - 3/4:1/4:6

JTo oO4eHb 3HauuTeNbHas Be/MUMHA, Jalolias CyLLeCTBEHHbIM BKIaj B
3arps3HeHHe OKpyXalowen cpedbl, NO3TOMy cbepeskeHUe 3IHEPruu  Mpu
NPOW3BOACTBE U cOepeXKeHWe KOHEUHOM MPOLYKUMKM Heobxonumoe yciosue
COXPaHEeHUs OKpY>KatoLLiel cpefbl.

Yawe BCEro LEMEHT MNPOM3BOAAT OBXUIOM CMECH  U3MeNIbUeHHbIX
M3BECTHSIKA W T[NIMHbI B  HAaK/OHHbIX Bpallalolwuxcsa nedax. Marepuan
3arpy)KaeTcsi B BEPXHEW 4YacTW M CKaTblBAETCS BHW3, A€ HAXOAATCA TOPEJSKM,
ropsuMii ra3 OT KOTOPbIX MPOXOAWT uepe3 MaTtepuas, Mpespawias ero B
LLeMEHTHbIH KAWHKep (3epHa pa3mepom ao 4 mMMm). KnuHkep 3atem oxnaxpaetcs
W BbIrpy>KaeTCs B LIAPOBble MesbHULbI, rae € HebBosbwnM fobasneHueM runca
pa3mManbiBaeTcs B TOHKYIO Myapy.

Bonee crapbie 3aBogbl, KoTopble octanuce ewe B Espone u
Pa3BUBAIOLWMXCSA CTpaHax, MWCMOMb3YIOT MOKPYIO TEXHONIOTHIO  MOJTyUYEHHS
LUeMeHTa, rae rNUHa U WM3BECTb NPESBApUTENIbHO 3aMELLWBAIOTCA B BOAE, YTO
[aeT fyywee nepeMellMBaHe CMecH, Ho TpeOyeT AONOJHWTENbHbIX 3aTpart
3Hepruy Ha yfaneHue B/aru B npouecce Ka/bLUMHUPOBAHMS.

B Espone, Kutae v WHauu wucnonbsyioTcs Takke Hebonblume 3aBogbl C
BepTUKaNbHOM waxtol ana obwura [38, 39] aHepronoTpebneHWe B KOTOPbIX
MEHbLUE, YeM MPHU MCMOJIb30BaHUW MOKPbIX MPOLECCOB, HO HECKONbKO Gosblue,
ueMm cyxux. CpaBHHUTeNbHble 3aTpaTtbl 3HEPrMU B 3aBUCUMOCTH  OT
TEXHO/IOrMUECKOro npouecca npuseneHbl B Tabn. 4.3. 3artpartbl 31eKTPUUECKOM
3HEPrUHU OMPELENSIOTCA CTENEHbIO MeXaHW3auuW MPOLECCOB, HO, Kak MpPaBuio,
Ha HeBOJIbLIMX 3aBOAAX HWXKE, YeM B KPYMHOMACLITaOHbIX NPOM3BOAC TBaX.

MuHK-npon3BoacTBa B cpegHeM noOTpebnaloT 6onblue 3HEPruu, HO OHM
MOryT MO/b30BaTbCsi 0ONEE HWU3KUMKM COPTaMU TOMIMB WM  3IKOHOMWTb Ha
TPaHCMOPTHbIX PacXofax B OT/MYME OT KPYMHbIX MNPOU3BOACTB, MO3TOMY
3(PHEKTUBHOCTb PA3BUTHUS KPYMHbIX WM ManbiX MNPOU3BOACTB CYLLECTBEHHO
3aBWCHT OT KOHKPETHbIX YC/IOBWI OpraHu3auuu CTPOWUTESIbCTBA.

O6wwMi noTeHUMan 3HEProCOXPaHEHWS B LEMEHTHOM MHPOBOM WMHAYCTPUM
oueHusaetca B 50%, KOTOpbI MOXET 6biTb peanu3oBaH MCMNOJb30BaHUEM
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COBPEMEHHbIX TEXHOJNOMMI U 3aMeHON Ha Gonee AelleBble CMecH TOMIMB ANS
obxura. B cyxux npoueccax 60/bluyi0 3KOHOMHMIO [aeT NpefBapHTeNbHbIN
NOJOTPEB W  YaCTUYHOE  KajlbLUMHUPOBAHWE  3arpy)kaembiX  CMeced, uTo
obecrieuMBaeT JydwMe YCNOBUS L/ TensiooOMeHa MeXay MaTepuasoMm W

ropsiYMM rasom.
Tabnuuya 4.3

3atpartbl 3HEPrUM Ha NMPOWU3BOLACTBO MWUHEPAJIbHBIX BSXKYLLMX MaTepuanos [28]

Marepuan 3atparsl sHeprim, MK /T
LlemeHT, cyxo# npouecc 3300 - 4000
LiemeHT, MokpbIi npouecc 5400 - 6500
MN3BecTb, MUHU-NPOU3BOACTBO 12600
MaBecTb, waxTHble neun, 10 - 20 T/ peHb 9030
MaBecTb, waxTtHble neuu, 20 - 100 17/aeHb 4076
'mnc, MMHU-NPOU3BOACTBO 2700
'unc, KpynHoe NPoU3BOACTBO 800 - 1000

B uenoM B UEMEHTHOW WMHAYCTPUM IKOHOMUS MOXKET ObITb AOCTUrHYyTa
nepexofoM MOBCEMECTHO OT MOKPbIX K CYXHM npoueccam, opraHusauuen 6onee
ahpeKTUBHOrO TennoobmeHa B nevax, 3MMEKTUBHON YTUAM3AUMEN W3ULLIKOB
Tenna, Y/yylleHWeM TEMIOU3ONAUMM  OBXKMIrOBbIX Meuei, pauuoHasIbHbIM
coYeTaHUeM KpPYMHbIX NPOU3BOACTB C MasibiMKU 3aBOLAMM, FAe TPaHCNOPTUPOBKA
CTaHOBMTCSI HEBbIFO HOM.

OKOHOMMSI 3HEpPrMU TaKXKe [OCTUraeTcs pauvoHaNbHOW OpraHu3auuen
notpebneHus M NPOW3BOACTBA PAa3/IMUHBIX COPTOB LEMEHTa, BKOuas Apyrue,
anbTepHaTMBHbIe BSXKYLLME MaTepuasbl. JTO Yalle BCEro onpaBAaHo, Tak Kak B
Pa3/IMUHbIX CTPOMTENbHBIX OOBbEKTaX M BHYTPH OAHOrO 06beKTa NpeabaBasioTCS
oueHb pasHble TPeBOBaHWA K CTPOUTE/IbHBIM Marepuanam. BoicokokauecTseHHble
copta nopTiaHAueMeHTa MOryT Mopauduuuposatbcs pobaskamu, KoTopble
nenatot ero 6osiee COOTBETCTBYIOLMM YC/IOBUSIM MPUMEHEHUS M CHWXKAIOT
pacxof 3Hepruu Ha npoussoactse [9], AM6o MoryT 3hPeKTUBHO HaCTUUHO WM
MOJIHOCTbIO 3aMEHSATbCS Ha aJlbTePHATUBHbIE BSXKYLLME MaTepuaibl.

B kauecTBe a/bTEpHATMBHbIX BSDKYLIMX, KOTOpble MOryT ObiTb Takxke
nobaBKamMM  MpW  M3rOTOB/IEHMM LEMeHTa W OGeToHoB, Haubosee uvacto
UCnonb3ytoTcs:

M3BECTb,

nouuonaHbl (MPUPOAHbIE CUIMKATbI) - ByJIKAHWYECKUE Tybbl, Nensbl , Nemaa,

MCKYCCTBEHHbIE MOLILOMaHbI - [JOMEHHbIE W CTaseniaBu/ibHble LUMaKK, 30Jbl
yHOCa, HedennHoBble, BOKCHUTOBbIE W 30JIbHble LIIaMbl,

(ER

runc.

MuHepanbHble MaTepWasbl LUMPOKO pacnpocTpaHeHbl B NpUpPOAe WU
HaKanIMBaloTCs B BOJbLUMX KOJIMUECTBAX KaK OTXofpl npou3soactea. OHW MoryT
ONTUMU3UPOBaTb Ka4yeCTBO CTPOMUTENIbHbIX M3AE/NMA B CTPOrOM COOTBETCTBUM C
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TpeboBaHUAMU K CTPOMTE/IbHLIM KOHCTPYKLMAM, He MPEBbIas WX W3JIULLHE, HO
obecrneunBas cneuudrUeckue KauecTsa No MecTy npumeHeHus. Wcnonb3osaHue
MCKYCCTBEHHbIX  MOLLOMAHOB O4YeHb BAXKHO Kak cnocob opraHu3aumu
6e30TXOAHbIX NP OU3BOACTB.

[ns npou3BOACTBa BSXKYLLMX M3 NPUPOAHbIX MaTepuanoB ( NoLLONaHOB B
TOM  YWC/IE)  UCNONb3YIOT  WM3BECTHAKWM, M€,  [JIMHUCTble  MOpPOAbl,
KpeMHe3eMUCTble - AUaTOMMUT, Tpenes, ONoKa, ByJIKaHUYECKUe Tydbl, KBapLieBbl1
NecoK, WHbl U Ap.

MUsBecTb - APEBHENLLMI CTPOUTE/bHBIN MaTepUa - NoayyaloT 0BXKUIroM Npw
temnepatype 900 - 1200°C kanbuLueBO-MarHWeBbiX KapbBoHaTHbIX NOpog : Mena,
U3BECTHSKA, AONOMUTOB. B pesynbTate obura nonyyatoT HeraleHylo U3BeCTb B
nponopuun Ha 100 uacTer nopopgpl 56 uacten ussectu u 44 yrnekucnoro rasa.
M3 HeraweHoW H3BECTM NPUroTaB/MBalOT MW3BECTKOBOE TECTO WJIM  M3BECTb-
nywoHky. [lywoHka HeobxoguMma Kak [fobaBka B CyxMe 3acbinku Aans
NPeAOXPaHEHHUs CTPOMUTESNIbHbIX KOHCTPYKLMWU OT MOPaKEHWH HACEKOMbIMU U
rpbidyHamu. M3BecTb Takke WCMonb3yeTcs AN MNPUrOTOB/EHUS KNALOYHbIX W
oThenouHbix pacteopos. Ha 6ase ussectu c pobasneHuem nouuonaHos 6biiu
nosydeHbl MepBble MAPAB/MUECKUE BSDKYLLME, CMNOCOBHble TBEpAeTb W B
BO34yXe, U B BoJe.

lvnc (nonyBoaHbIM CEPHOKMCAbIM Kanbuwui) - nopowok 6enoro useta -
nosyd4aloT NOMOJOM  MNPUPOLHOrO  [UNCOBOrO KaMHs W OBXWUroM  npu
temneparype 150 - 160°C. MNpu cmewnsaHun ¢ Bogoi B8 nponopunn 60 - 80%
Boabl obpasyetcs 6bicTpoTBepAeciowMi Ha Bo3ayxe ( BO3fylwHoe BsXKyliee)
pactBop. M3bbiTouHas Bofa MCMapseTca W NONyyaeTcs MOPHUCTbIA TBEPAbIH
Marepvan ¢ ysenuueHueMm obbema, Xopowo noriowaowui soay. Mpu 13bbitke
BOAbI Pa3pyLIaeTca, MO3TOMY MCMOJb3YeTCA TONbKO LS BHYTPEHHWUX pabor.
OcobeHHO noneseH NpW WM3roTOBNEHWM SUTbIX AeTaned. BogocToikocTtb runca
MOBbILAIOT BBEAEHUEM LIEMEHTa, LIaKa, U3BECTHU U rMAPODOBHbIX J0OaBOK.

B kauyectBe  MOAMMUMPYIOWMX  JODABOK  MCMOMb3YIOTCA  TaKxke
OopraHuyeckue BeLLeCcTBa, KOTOpble CYLIECTBEHHO pPacLIMpsOT  CBOMCTBA
uemeHTOB M GeToHOB. B HacToswee Bpems BBeaeHWe [0DABOK CTaHOBWTCH
HEOTHEM/IEMOM YaCTblO TEXHONOrMH MNPUrOTOBNEHWUA LEMEHTOB W OeTOHOB,
no3BosiAtoLen NpU HeBOMbWKMX 3aTpaTtax MoJYUYUTb CYLLECTBEHHYIO 3KOHOMMIO
3HeprMM W TpyposaTtpaT npv  NpoBefeHun OeToHHbix pabor. OcHosbl
Knaccudprkaumm pobasok no adpekty Bosgehcteus patotca B Poccun (TOCT
24211-80).

OKOHOMHM  LeMeHTa MOXHO [O0BUTbCA  TakKe  WCNoNb3oBaHWEM B
onpefenieHHbIX C/lydasix OTXOJOB KOXeBeHHOM (noA3on) W TeKCTU/IbHOM
NPOMbILLNEHHOCTH (OKLuapa), OTXOAOB MPOW3BOACTBA aueTUneHa (KapOuaHbIW
UN), & TaKXKe YepHbIX BSYKYLLMX MaTepuanos : BUTYMOB, KAMEHHOYrONbHOro neka

W ap.
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4.3. betoH

BeToHbl Ha oOCHOBe MopTnaHALeMeHTa C MOAMMHUUMPYIOWHUMH  ao0BaBKamMu
ABNAIOTCA Hauwboniee LEHHbIM CTPOMTE/bHbIM MaTepuasioM C TOUKW 3peHWs ero
MPOYHOCTH, CTOWMKOCTM K BO3LEUCTBMAM OKpPYy)KalolleW Cpefbl, JIErKOCTH
npuaaHMa eMy HeoBXOAWMMbIX KOHCTPYKLMOHHbIX chopM. McxopaHble MaTepuansbl
ons npousBoacTea GETOHOB He NpeAcTaBnsioT GONbWONW LEHHOCTH W LUMPOKO
pacnpocTpaHeHbl Ha 3emne.

CyLiecTBEHHbIM  OrpaHUMUYEHUEM PaCNpPOCTPAHEHUS  BbICOKOKAYECTBEHHbIX
6EeTOHOB ABNAIOTCA OTHOCWTE/NbHO BbICOKasi CTOMMOCTb NOPTNaHALEeMeHTa M
TPaHCNOPTHbIE PacXofbl, TaK KaK BbICOKOKAUYeCTBEHHble GeTOHbl, Kak npaswso,
W3roTaB/MBAIOTCA Ha KPYNHbIX MPOM3BOACTBAX, rAe nerue obecneunTb
TEXHOJIOrMUYECKHE YC/IOBUSA U KOHTPO/Ib.

Mpu npoussoactee 6eToHa Gonbluas YacTb IHEPrUM 3aK/lOUEHa B LieMEeHTe.
TpaHcnopTUpOBKa W 3aTpaTbl 3Hepruu Ha MecTe Masbl. Kpome obcyaasBumxcs
paHee OTpULAaTe/IbHbIX BO3LEWCTBUM HA OKPYXKalOLLYl0 cpeay Npy NPpOW3BOACTBE
ueMeHTa HeobXOAMMO TaKXKe YuecTb 3HauuTeNbHbIN ylepb okpyKaloweh cpene
B HapyLEHWM eCTeCTBeHHbIX NaHAwadToB npu aobblue HanonHuTenew pnns
6eToHHbIX cMecel (webeHb, NecoK), 3aTpaTtbl 3HEPrUKU HA U3MEsIbYeHUe Nopos U
TpaHCnopTHPOBKY. Bce 3T npouecchl CONpoBOXKAAKOTCA MblIEHUEM U BbICTPbIM
M3HOCOM [LOPOr B pe3y/ibTaTeé WCNOJIb30BaHUS TSXKEIOW TEXHWKU. YuuTbiBas TO,
uTo GeToHbl Ha OCHOBE MOPTAaHALEMEHTa OTHOCATCA K rpynne MaTepuanos
BbICOKOM 3HEProemMKocCTH, 3KOHOMHOE pacxofoBaHue 6eToHOB,
COBEpPLUEHCTBOBAHWE TEXHOMOrMIM M 3amMeHa 6eTOHOB Ha anbTepHaTWBHble
mMaTtepuasbl, rhe 3TO BO3MOXHO, SBASIOTCS HEOOXOAWMbIMK  YC/IOBUSIMH
nepexofa K yCTOMUUBOMY PasBMTHIO.

Bnaropaps ANWUTENbHOM UCTOPHK MCMOb30BaHWA BETOHOB B CTPOMTE/bCTBE
cambix pa3HoobpasHbiX OBGBEKTOB U ero LUIMPOKOMY PacnpoCTPaHEHUIO BO BCEM
MHpe, HapaboTaHO oueHb OOJblIOe KONMYECTBO TEXHONOMMH W3rOTOBNEHUS
6GeTOHHbIX CMecel W M3aenui: oT TsKenbix BeTOHOB Ana noAsoAHbIX paboT Ao
NErKWX BCMEHEHHbIX BGETOHOB-yTennuTeNnei, OT TSKEsbIX MOHOMMUTHbIX 6710KOB
ONA PYHOAMEHTOB [0 JIErKWX TOHKOCTEHHbIX U3AE/MH ONA KNaAKW U OTAEJKH.

B kauecTBe HanonHutenen B GeToHax MoKeT ObiTb WMCNOMb30BaH LIMPOKHM
CMEKTP MaTepuasioB: OT BbICOKOKAUECTBEHHOrO KBApLEBOro Mecka W rasbku L0
OTXOAOB MPOW3BOACTBA (3011 YHOCA, LWNAKOB, OPEBECHOM CTPYXKKH, OMWIIOK W
op.). CHWXeHMe KauyecTBa HarnosHWUTENel MoxeT 6biTb  KOMNEHCUPOBAHO
HebonblwKuMK fobaBKkamMu MaTepuanos, KOTOpble MO3BONAIOT nosyyaTb GEToH C
3afaHHbIMM  cBOMCTBaMM.  Hanpumep,  CHW)XEHWE  BNAroCTOMKOCTH  Mnpu
UCMONb30BaHWKU [PEBECHbIX OTXOJO0B MOXET OblITb KOMMeHcMpoBaHO [o6aBKoOM
MOSIMMEPOB WM  MX  WCNO/Sb30BAaHMEM  KAaK  OCHOBHOrO  BSXKYLUEro
(nonumepbeToHbI).

Mpu crtpoutenbctee B ycnoeuax HOra Cubupu, roe pekomeHgyertca
CTPOMTENBCTBO NIEHTOUHbIX 3arnyb/ieHHbIX (PyHAAMEHTOB, U B YC/IOBUSX BEUHOM
Mep3/ioTbl  (CBaWHble OCHOBAHWSA) BbICOKOKAYECTBEHHblE, BAroCTOWKUE W
MOPO30CTOWKME 6ETOHbl OCTAIOTCA OfAHWM M3 OCHOBHbBIX  CTPOWTE/IbHbIX
LONroBeYHbIX MaTtepuanos. CHU3UTb BbICOKYIO CTOMMOCTb 6eToHa MOXXHO
YCTPOMCTBOM HafEXHOM MAPOU3O0NSALMKA W BHELLHErO yTenneHus 3arnybneHHbIX
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KOHCTPYKUMH, UTO AaeT BO3MOXKHOCTb CHU3UTb TpeBoBaHMs Ha BIAroCTOMKOCTb
M MOPO3OCTOMKOCTb GeToHa M, KaK CNeACTBMe, CHU3WTb 3aTpaTbl 3HEPrUM U
CTOMMOCTb €ro Npou3BoACTBa. Takoh noaxon TpebyeT LOMNONHUTENbHbIX 3aTpar
Ha CO34aHWe CNOXHOW, MHOrOCAOMHOW KOHCTPYKUMM, HO B OOJ/IbLIMHCTBE
Clyyaes onpasfaH, TaK Kak faeT BO3MOXHOCTb cbepeub aHepruio Ha oborpes
LOMa, Y/IydWMUTb K/AMMar B MOA3EMHbIX COOPYXKEHUSX W  WCMONb30BaThb
NOA3EMHbIE COOPY)KEHHA B KayecTee 0OWUTa EMbIX NOMELLEHHUM.

C nosbiweHueM TpeboBaHWH Ha TENNOM3OIMPOBAHHOCTb KW/bIX AOMOB A0
R=3 u Bblwe ¢ 6eTOHaMW M KaMeHHbIMM KNafKaMW CTE€H Ha LEMEHTHbIX
pacTBopax HauyasM YCMeWwHO KOHKYPUPOBATb KOMMO3WTHbIE KOHCTPYKUWMH C
UCNO/Nb30BaHUEM JIETKWUX YTEN/WUTENel : LepeBsiHHble KapKacHble KOHCTPYKLMH,
Nerkue, yTenaeHHble BCMEHEHHbIMW NOJIMMEpPaMH NaHesibHble KOHCTPYKLMU U Ap.
Kak npasuno, aTM KOHCTPYKUMM TpebyloT MHOro habpHuHO W3roTOBNEHHbIX
netaned. Tam, rae OHWM Mano [AOCTYNHbl WAM AOPOrM M B TO Xe BpeMms
CTPOWTENBCTBO MOXET ObITb OBECNEUEHO MECTHBIMW AELUEBbIMU HANONHUTENAMM
GETOHHbIX CMECeH, CTPOUTENbCTBO CTEH U3 MOHOIMTHOrO 6eToHa Uu BeToHHOro
KaMHsi MOXeT cTaTb 6onee 3KOHOMHUECKW BbirogHo. Mpu 3TOM, ecTecTBeHHO,
HEOBXOAMMbIE  TEMIOTEXHUUECKUE XapaKTEPUCTMKM AoMa AOCTUraloTcs ¢
NOMOLLbIO NIETKWUX YTEenauTeNen, a BHYTpeHHss OeToHHas cTeHa obecneunBaet
TONbKO HEOBXOAMMYIO HECYLLylo MPOYHOCTb Koprnyca goma. [nis cHWKeHus
TO/ILUMHBI HECYLMX CTeH OeTOH MoXeT OblTb apMMpOBaH CTallbHOM CETKOM,
CTanbHOM apMaTypoi, nMbo ApYriMU BONIOKHUCTbIMU MaTepuanamu. TeXHOMOrMu
apMUpoBaHus BETOHOB [JOCTATOUHO Xopowo W3ydeHbl [9]. TonwwmHa npouHom
apMHUPOBaHHON BETOHHOM cTeHKW MoxeT He npesbiwatb 200 mm. OHa obnapaet
BbICOKOM TEMNOEMKOCTbIO B OT/IMUME OT JIETKUX KapKacCHbIX KOHCTPYKLMH,
obecreuMBaeT  BbICOKYIO  NOXapHytlo  6e30nacHOCTb M AO/IFOBEYHOCTb
KOHCTPYKUMHK. 3alLMLLIEHHOCTb TAKOM CTEHbl OT BHELUHWX BO3AEUCTBUI CIIOEM
yTEnauTeNns W OTAENKM CHWKaeT TpeboBaHMs K  BIAroCTOMKOCTH W
MOPO30CTOMKOCTH BeTOHa WM MO3BONSET MCMO/b30BATb B KauecTBe CBA3YIOLMX W
HanosHuTenen bonee AelleBble MaTepHanbl, KOTOpble B OOMBLUMHCTBE C/lyyaes
MOryT 6bITb HalgeHbl HEAANEKO OT MecTa CTPOMTE/bCTBA.

B Espone u B Poccun pacnpoctpaHeHbl passiMuHble  MOLMOUKALMWH
TEXHO/IOTMK U3TOTOB/IEHUS BbICOKONOPUCTbIX BETOHOB (ra3obeTOHOB, AYEUCTbIX,
BCMEHEHHbIX). TEXHOMOMMK WX OYEHb Pa3fiMuHbI, HO LieSIb OfHA: Moy4uTb Bonee
NErKkWit, LOelleBblt U TENsbli MaTepuas, COXPaHWB OCHOBHblE MNPEUMYLLECTBA
GeToHHbIX M3fesvi. Haubornbluee pacnpocTpaHeHWe MoJslyuuna TEXHOOrUs C
noGaBNeHUEM aNlOMUHWEBOM Nyapbl B GETOHHYIO CMeCb BSXKYLMX (LeMeHTa U
M3BECTH) W MENKOAMCTEPCHBIX 3anoJIHUTENEN, KOTOPbIMK MOrYT 6biTb MOMOTbIN
KBapLEBbI NECOK WM 30/1bl YHOCA, a TaKXXe APYrUe HamnosIHUTENW. TexHonorus
C WCMO/Ib30BaHUEM B KAYECTBE BSIKYLLErO MW3BECTU TpeOyeT aBTOK/IABHOM
0bpaboTku napom nop nasnexHuem 8 - 12 atmoccbep ¢ Temnepatypor 160 -
180°C B TeueHne 8 - 12 vyacoB. B pesynbrate nosyyaloT XOpOLLO
obpabartbiBalolumiics MaTepuan ¢ naoTHocTbio 800 - 1200 kr /m3 W npouHocTbio
ot 20 po 300 kr /cm2. HeoctaTKOM ero SBNSIETCS MOHWKEHHas BAaroCTOWKOCTb
u HeobxoaMMOCTb BHelHel obauuosku [40].

HAuenctblt  BETOH C  WUCMONb30OBAHMEM MOPTNAHAUEMEHTA B  KauyecTse
BAKYLLLErO MOXeT Npou3BoanTcs 6e3 aBToKNaBHONW 06pabOTKU C €CTECTBEHHbIM

35



HaBopOM MPOYHOCTH IMBO C YCKOPEHWEM MPOLIecca NOJOrPEBOM 3/1EKTPUUECKUM
TOKOM. JTa TEXHONOrUs MMeeT O6onbluMe BO3MOXHOCTU ANA MOAMCUKaLMM
CBOMCTB AYEUCTbIX OETOHOB pEryIMpoOBaHUEM pPasfiuHbIX TEXHONOMMUECKHUX
nobasok. B uactHocTH, ruapocoBHble A06aBKM NO3BOAAIOT  NOjydyaTh
Bnaroctovkue GAOKM M3 suenctoro 6eToHa, He TpebylolMe AONOAHUTENbHOM
BHewHeN 3awutbl B cTeHax. Kpome Toro, Takas TeXHONOrUS MO3BONSET
npousBoaWTb ONOKM W3  AuyeucToro 6GeToHa C  NOMOLWpBO  HebOoNbLIMX
nepemeLLaeMbIX 3aBOLOB C BO/bLIONM AONeH pydyHOro Tpyaa, a cnefoBaTeNbHo, C
3KOHOMMWEW 3HEeprMM MW CHWXXEHMEM CTOMMOCTM npu Hebonblmnx obbemax
npou3soacTea. TakMe MUHW-3aBOAbI BbIMyCKaeT yacTHas KoMnaHus «CUNUKOH» B
Hosocubupcke [41].

CylecTeeHHOe yayulleHWe NPOYHOCTHDBIX XapaKTePUCTUK SYeUcCTbiXx 6eToHOB
MoxeT 6blITb  nonyyeHo [pobasneHMeM cuHTeTMUeckMX BosokoH [9]. Mpwm
CoBMIOAEHWM OTHOLLEHWS MOAyNel YNpyrocTM apMUPYIOLLMX BOIOKOH W MaTpHLpbl
(suencToit Geton) E,/E,>1 W TEeXHONOrMYECKOro perfameHTa MPOYHOCTb Ha
okatve nosbiwaetcs Ha 30 - 60%, NpoyYHOCTb Ha pacTshkeHue npu W3rube Ha
300%, ynapHas Baskoctb Ha 150 - 200%, MoposoctoikocTb B 3 pasa,
yBE/IMUMBAETCSA A0J/ITOBEYHOCTb.

[lna noBblEHWA XapaKTEPUCTUK SUEUCTbIX U APYrUX TUNOB BETOHOB TakxKe
MOrYT WCMOJIb30BATbCA M MUHEpasibHble BOJIOKHA, MOJYJ/b YNPYroCTH KOTOPbIX
Gonblue MOAYNS MaTpUUbl WM KOTOpble XWMMUECKW He B3auMOAEHCTBYIOT C
maTtpuuen. CTeknsHHble BOJIOKHA HEOBXOAMMO MPUMEHSTb C OCTOPOXKHOCTbIO,
TaK KaK OHW paspyLlualoTCs B LLEJIOYHOW cpefe.

BO3MOXHOCTb  MOBbILIEHWSE MPOYHOCTHbIX XapaKTEPUCTUK BCEX THNOB
6GETOHOB OTHOCHTENIbBHO HEAOPOrMMK CMoCcoBaMu UrpaeT UCKIIOUMTENbHYIO POb
B WX MWCNONb30BaHWM B COBPEMEHHOM CTPOWTE/IbCTBE, rAe HeoBXoaumo
KOHKYpUpOBaTb C  APYrMMWU  MaTepuasamu, 0ONafaloWMMU  BbICOKMMU
KOHCTPYKLUMOHHbIMK ~ KaueCTBaMW  MPU  HWU3KOW 3HEProeMKOCTH M HWU3KOM
TENIONPOBOAHOCTH (ApeB ecrHa).

4.4. Kupnuuu, KepaMmuueckue usgenus

O60x0KEHHbIE U  HEOBOMOKEHHDBIE KMPMWUM M3 [IMHbI OTHOCATCA K OYeHb
LIPEBHUM CTPOMUTE/IbHBIM MaTtepuasam, WM3BECTHbIM elle co BpeMeH [lpeBHero
Erunta. lNpou3BoACTBO KWpnMued [JO CUX MOP LIMPOKO PacnpOCTPaHEHO BO
MHOFMX CTpaHax MWpa He3aBUCUMO OT WX YPOBHSI Pa3BUTHUsA. TexHonorus
NPOU3BOACTBA MEHAETCS OT MNOJIHOCTbIO PYYHOW [O aBTOMATU3UMPOBAHHbBIX
3aBofoB 6onbliol  npousBoguTenbHocTH. s NPOM3BOACTBA  KMpRWueih
UCMONb3yeTcs, Kak NpaBuno, MectHoe cbipbe. OBbIMHO - 3TO nerkonnaskWe
FAMHbI  CpefHeN nnacTMuHocTH, copepxkawme 40 - 50% necka. B
MHOYCTPHA/IbHBIX TEXHONOTUAX pasHble [OOaBKM MO3BONAIOT MOJYYaTb KHUPMHUM
C pas/iMyHbIMKU CBOWCTBaMM, B TOM YWC/iE, NMPOU3BOAMTb BbICOKOKA4YECTBEHHbIE
KMPMUYU U3 HEONTUMAIbHOTO MO COCT aBY CbiPbsi MPOMBbILLIEHHBIX OTXOAOB.
TexHONOrMs M3roTOB/NEHUS BK/OYAET Mpouecchl HOObluM MOAXOASIMX MO
COCTaBy [/IUH, U3Me/IbYEHUE U CMELLUMBAHWE CbIPbEBbIX KOMMOHEHTOB, BTOPUYHOE
M3MesibyeHUEe TNpPU  MHAOYCTPHUAJIbHOM MNPOW3BOACTBE, (DOPMOBaHHWE, CYLLKY,
obxur. CyuwiecTsyloT Tpu cnocoba npoussoacTsa: nnactudeckui ¢ 12 - 15%
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BOAbl MO Macce cMecH, cnocob cyxoro npeccosanusi ¢ 10% Boabl U MOKpbIN
npouecc ¢ 20 - 30% Boabl. Mpu nnactuueckom cnocobe npousBoacTBa
NPUrOTOBNIEHHYIO FYCTYIO CMeCb (POPMYIOT Ha JIEHTOYHbIX LUHEKOBbIX Npeccax B
BULE HENpepbiBHOrO Opyca, KOTOPbIH pa3pe3aeTcsi CTPYyHOM Ha OTAesbHble
kupnnuu. Kupnuu-cbipey cywutca W obxkuraetca. B nonycyxom npouecce
KUPMHU-CbIPEL, HE HYXXOAETCS B CylUKe M MOXET cpasy nocTynatb Ha OBXur.
Temnepatypa o6ura 3aBMCHT OT COCTaBa CMecu M MeHseTcs B npegenax 900 -
1000°C.

B 6onbluMHCTBE CTpaH CyWeCTBYIOT CTaHAapTbl Ha pa3Mepbl Kupnuua. B
Poccun  npousBogsT  OObIKHOBEHHbIM, CMJIOWHOW KWPNWY  C  pa3mepamu
250x120x65 MM W nnotHoctbio 1600 kr/m3, MomynbHbIi C nycToTamu -
288x138x65, yronweHHbii ¢ nyctotamu - 250x120x88 [9]. Macca opgHoro
Kupnuua He npesbiwaet 4 kr. Mapku kupnuua ot 75 po 300 cootBeTcTByOT MX
npodyHocTssM Ha okatue or 7,5 mMa mo 30 mlla, npouHocTM Ha u3rMb6 ot
1,8 MlMa po 4,4 pnsa nonHotenoro u ot 1,2 po 2,9 wmlla ans nycrotenoro. Mo
MOPO30CTOMKOCTH OBOMOKEHHbIA KMPMWU [enuTca Ha deTbipe Mapku : 15, 25, 35
1 50 umknos. Yem Bbiwe Temnepartypa obXura KMpnuua, TeM Bbille NPOYHOCTb W
TeM MeHblle CcnocobHOCTb Kupnuya BnuTbiBaTh Brary. W3  okpyxatowero
BO3[yXa KWPMNWY BNWTbIBAET Bary B Hebonbwux konuyectsax - 0,2 - 1,2% ot
Maccbl Kupnuya.

Bbicokas BNaroctolkocTb W [ONTOBEYHOCTb KHUPMHYEM MO3BONSET WX
NpUMeHeHWe MNpaKTUYeCKU [N BCEX OCHOBHbIX 3/1eMeHTOB Aoma. Kupnuu
NOJIyCyXOro NpeccoBaHusi He NMPUMEHSIeTC ONS KNagKW (PyHAAMEHTHbIX CTEH W
LOKONeH, TaK e Kak NycToTesbii U HeoBOMOKeHHbIM Kupnuy., OrHeynopHbii
KUPNHY (LLaMOT) UCNONb3YeTCA ANA KNAAKM Neuer U neuHbix Tpyo.

OBOMOKEHHbIM  KUPMWY  OTHOCUTCS K rpynne MaTtepuanoB  cpepHen
aHeproeMkocTH. MMpous3BOACTBO KupnWueh B cpepHem notpebnser 1,8 rlbk/T
Tennosom aHepruu, unn ot 100 go 300 kr yrna Ha 1000 kupnuued, 1. e. 2600 -
7800 MOk /1000 wr. 95% 3Heprum pacxopyeTcs Ha OOXKWM  Kuprnuua.
OB6OMOKEHHDBIM  KMPNMY - [O/FOBEYHbIM MaTepuas, KOTOpbli MoXeT 6bITb
NOBTOPHO  MCMO/Ib30BaH KaK HanoJHWUTeNb AN YCTPOWCTBA  BETOHHbIX
byHOAMEHTOB, JOPOXEK U APYrHX 0BbEKTOB BiaroycTporcTsa TEPPUTOPHIL.

Mpou3BoACTBO KMpMNMua NIErkO OpraHU3yeTcs Ha MecTe CTPOMTeNbCTBa C
NOMOLLbIO MWHU-3aBOAOB. Kupnuu BnonHe KoHKypeHTocnocobeH npu Bblbope
MaTepuanos Ans pecypcocOeperarolero CTpomTeNnbeTea npu ero 060CHOBaHHOM
npumeHeHuu. [lpakTukylolleecs [0 HACTOSLWEro BPEMEHW CTPOMTENLCTBO
byHLAMEHTOB, HapPYXXHbIX W BHYTPEHHWUX CTEH CMJIOLIHOW KWUPMWYHOM KNaLKoM
NPU  NOBbIWEHHbIX TPeOOBAaHUAX K  TennoBOW  3PMEKTUBHOCTU  3AaHWH
HeuesecoobpasHo (ans obecneyeHUs HOPMATUBHOIO TEMJIOCONPOTHBIEHUS R =
3 TonwwmHa cTeHbl fomkHa ObiTb 6onee 1,5 ™). Pekomenayetcs Wcnonb3osatb
KMPMHY TONBKO A1 obecrneyeHns HeOBXOAUMOM MPOUHOCTH HECYLLMX KOHCTPYKLMH 1
BHELUHEM OTAENKWM CTeH, pelas Tennosble npobnemMbl C MOMOWbIO  JIEMKWX
yTennuTenen.

CHukeHHe aHepronoTpebneHns B LUIMPOKO pacnpocTpaHeHHOM
CTPOMTENLCTBE M3 KUPMMUA MOXKHO A0OWUTbCA €ro 3aMeHOW Ha HeoBOMOKEeHHble
KMPMWUK, MPOU3BOACTBO KOTOPbIX TOXE J[OCTAaTO4HO XOPOLIO pPa3BUTO BO
MHOTMX cTpaHax. [lpexkpe Bcero, 3TO Tak Ha3blBAE€MbIM CHMKATHbIA KWUPMWY,
KOTOPbIM W3rOTaB/NMBAIOT U3 CMECU M3BECTU Necka W Bohbl. Bbicokas npoyHocTb
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[LOCTUraeTcsl 3aKaskoW CyxuM napoM B asToknaBax. Kupnuu ceetiio-ceporo
UBETA U MOXET MPUMEHSATLCS AN BO3BELEHWS] HECYLUMX W HEHECYLUUX CTEeH.
TexHONOrMA NPOM3BOACTBA CM/IMKATHOTO Kupnuua 6bina ocBoeHa B KoHue XIX
B., a B Poccun - ¢ Havana XX. C Tex mnop TeXHONOrMsi NOCTOSIHHO
coseplieHcTByeTcs.  Haubonbluve  ycnexu  nonyyeHbl B HanpasieHWH
aKTMBMPOBaHHbIX [J0OABOK W COPTMPOBKM uYacTMy no pa3mepam. Cpenu
aKTMBATOPOB XOpOWO W3BecTeH pAesuHTerpatop W.A.  XuHTa, pabotbl no
yaapHo# aktuBaumu B Ceepanoscke W HoBocubupcke, KoTopble KpaTKo
obcyxpatotca B rn. 7. MNMocneaHue pa3paboTKU HACTONBKO MOAHAMM NPOYHOCTb
M CTOWKOCTb CMJIMKATHbIX WM3AENUH, YTO 3TO MO3BOJIMIO BbiMyCKaTb Yepenuuy,
Tpy6bl U OpYyrue TOHKOCTEHHblE U3AE/US, B TOM YUC/E U CUIIMKATHBIM NeHOBeToH
C nocnefylolLen ero Hape3koi Ha CTeH oBble B/10KH.

AsToknasHas obpaboTka TpebyeT MeHblUe 3HEPrUH, YeM OBXWF, HO MOXKET
NPOU3BOANTLCS C rapaHTUeM KauecTBa TOSIbKO Ha MPOMbILLIEHHbIX NPEAMNPHST UAX.

LanbHedwee  cHWeHWe  3HepronoTpebrieHWs  nosnydaloT  3a  cueT
UCMONb30BaHWS KWPMWYa CbipLa, KOTOPbIH MOXeT (hOPMOBATbCS  PYYHbIM
NPeccoBaHMEM W3 MNOAXOAAWEro rpyHta ¢ pobaBkaMu Ans  yBESMYeHUst
NPOYHOCTU M u3beraHus obBpasoBaHWA TpewMH. Takue KUPMWUM W3BECTHbI Nog
Ha3BaHUAMW TePPaKUpnnuW unu rpyHTobnoku. Mpu cobnopeHnn onTUManbHOro
cocTaBa CMeCH, PEXXMMOB (DOPMOBAHMSI M CYLUKW TaKMe KWUPMUUM MO MPOYHOCTH
pocturaior Mapku 70 - 100 [4] 1 mMoryT 6biTb MCMO/b30BaHbI 4715 CTPOUTE/CTBA
HECYLLMX CTEH B TOM Clyyae, €C/iM OHM OyayT 3alMiieHbl OT nonajaHWs
M3/IMIWIKOB Bflark. B  cOBpeMEeHHbIX, KOMMO3UTHbIX KOHCTPYKLMSAX CTEH C
BHELLHWM YTEM/IEHWEM TaKWe KWUPMWUW B Maso3TaXKHOM CTPOWTENbCTBE AOJIXKHbI
paccMaTpuBaTbCsl KaK oO4eHb 3(P(PEeKTUBHbIM MaTepuan, Ha HW3roTOBJeHUE
KOTOPOro MCMO/Nb3YeTcs TPYHT M3 KOT/OBaHa Nof dyHaameHTt. Pacxogpl Ha
M3roTOB/IEHWE TaKMX KWprnWuel oueHb Manbl. Bce, uto Heobxogumo ans
NPOU3BOACTBA, JIEMKO OPraHW3yeTCsi U pa3MeLLaeTcsi Ha MecTe CTPOMTEsNbCTBa.
EovHcTBEHHas TexHoslorMyeckass TPYAHOCTb COCTOMT B KBalW(PULMPOBAHHOM
aHasM3e rpyHTa W BbipaboTKe pekoMeHfauui no HeobxoauMbiM fobaskam ans
LOCTHXeHUs1 TpebyeMoi NPOUHOCTH.

[PYHTOKMPNMUM MOFYT M3roTaBAMBaTbCs MO0 yaapHbIM NPECcOBaHWEM
B/IQXKHOTO rpyHTa, NMOO (hOopMOBaHWEM KMPMHUEH C Nocnefylolen CyLWKon W3
TectonofnobHoi Macchl [42] (nactosas TexHonorus). MactoBas TexHonorus paet
Nlydwee nepemMellMBaHUe U reTeporeHHOCTb CMEecH U MO3BOJISIET M3roTaB/vBaTh
nycrotenble KWpnuuu. [ns  ycKOpeHWs npouecca CyWKW MoOryT  ObiTb
MCMOJ/Ib30BaHbl COJTHEYHbIE CYLUMKH.

Pacxon aHepruu Ha MW3roTOBNEHHE TPYHTOKMPNWYEH HE3HAUYWTENEeH MpH
[OCTaTOYHO  BbICOKOM pacxofe pydyHoro Tpyga. Pasmewenune 3Toro,
NPaKTUYECKU ECTECTBEHHOro MaTepuasa Noc/ie OKOHYaHWS CpoKa CNyxObl TOXe
He TpebyerT GONbLIMX PAacCXOAOB IHEPrMHU W He MPELCTaB/SET 3KOIOrMUECKUX
npobnem. o3TOMy BO3MOXHOCTb WCMO/Mb30BaHUA 3TOTO Martepuana Bcerga
Jo/mkHa ObITb  MpegMeToM  aHanuM3a Npud  OpraHu3auuud  MasloaTaXkKHOro
CTpouTeNbCTBa.

TexHONorMu, cxofHble C NPOM3BOACTBOM OOOMIKEHHDBIX M HEOBOMIKEHHbIX
KUPMHUeH, WCNoNb3yloTca AN NPOM3BOACTBA Pa3HOOOPA3HbIX KEepamMMUECKMX
CTPOWTENbHBIX W3LENUU: Yeperuubl, KePaMWYECKUX MJMTOK A/ BHELHEW WU
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BHYTPEHHEN OTAeNkM, Kadens. K 3ToMy e Knaccy MOXXHO OTHECTU hasHCOBble
U hapcopoBble M3[eNUs LS CAHTEXHWKK, KOTOPblE OT/IMHAIOTCA KadyecTBOM
MCXOOHBIX MaTepuasnoB, CTPYKTYPOM KEpaMHUYECKOro uYepenka, 3aluTHbIM
NOKpPbITUEM (rnasypb) M 3CTETMUECKUMM [OCTOMHCTBaMU. DHepronotpebneHue
BCEX 3THX usnenvn B OCHOBHOM onpepensercs npoueccom
BbICOKOTEMNEPATYPHOro 0BXMra, u4TO OTHOCHT WX K rpynne Marepuasnos
CpeAHeN 3HEProeMKOCTH. JKOHOMMUSI 3HEepruM B 3ITOM rpynne MaTepuasnos
BO3MO>XHa, HO OHa He BCErga onpaBfaHa, TakK Kak U3[esnus U3 3TUX MaTepuasios
jaloT Bknag He 6onee 1% B 06WYyIO 3HEPrOEMKOCTb AOMA, WX MPUMEHEHWe
UacTO [AMKTYETCSl BaXKHbIMW KOHCTPYKLMOHHBIMKU W 3CTETUUECKUMMU LENsMU, a
a/bTEpPHATUBOM uawe BCEro MoXeT 6biTb 6onee 3HEProeMkui  MeTann
(Hep>kaBetoLwwas ¥ aManMpoBaHHas cTanb, 6pPoH3a, YyryH).

4.5. EctecTBeHHbIH KaMeHb

EcTecTBeHHbIM KamMeHb - OPEBHEWLIMN CTPOWTEJIbHbIM MaTepuan, COXPaHSOLLWUM
CBOIO LIEHHOCTb [0 HacToslero BpeMeHWu. Mcnonb3yeTcs OH M Kak WMCXOAHbIM
mMarepuan Ans Npou3BoAcTBa LebHs U bonee MesnKUX ppakuri ons fobasBok u
HanonHutenen B GETOHHblE CMECH, U KaK OCHOBHOM MaTepuan ANs BO3BeAEeHWs
CTEH. EcTtectBeHHble KaMHH obnagator BbICOKOM NPOYHOCTbIO,
MOPO30CTOMKOCTbIO, BNArOCTOMKOCTBIO W TENIOCTOMKOCTbiO.  JTOT  Habop
CBOWMCTB  oBecneyMBaeT  MPaKTMUECKW  HEOrPaHUUYEHHYIO  LOJIFOBEYHOCTb
NOCTPOMKaM M3 eCTECTBEHHOrO KaMHsl, eCNW Npasuna yknagku cobniogeHbl. ns
KNafK1 CTE€H MPUMEHSIIOT W3BECTHSK, PaKyLlleuHWK, Tyd, rpaHut. [ns otpenku:
rpaHuT, Mpamop W fpyrue Gonee ueHHble nopofbl kKamHsa. C ucnonb3oBaHWeM
€CTECTBEHHbIX  KaMHeW  MPOMU3BOASATCS  MHOFOUMC/IEHHblE  KOMMO3WTHbIE
matepuanbl, obnajatolme BbICOKOW MNPOYHOCTBIO M ICTETUUECKOM LEHHOCTbIO.
Menkui NoMoN KamHel LIMPOKO MCMOJb3yeTCs Kak MUHepasbHble fo6aBku ans
Y/YULWEHUS CBOWCTB BSXKYLLMX MaTepHanos U BETOHHbIX cMeced.

Yale BCcero KameHb B MajiO3TaKHOM CTPOMWTE/IbCTBE WCMNONb3YETCsS ANSA
BO3BEAEHUSA (PYHOAMEHTHbIX CTeH: OYyTOBbIM KaMeHb, OYNbDKHWUKW, WU Apyrue
KaMHW. [ns knagku crteH pyHAAMEHTOB KaMHW pacKasblBaloTcs (MIMHTOBKA) M
npegsapuTesbHo 06pabaTbiBalOTCA: CKasblBAOTCA OCTPble TPaHW C  Lenibio
npupgaHus Gonee npsMOYrosbHONW (GOPMbl U YBEIMYEHUS NAOCKUX MOCTENbHbIX
nosepxHocTted. KaMHW copTupyloT no pa3mepaM M Becy, KOTOpPbIM OObIUHO He
npesbiwaet 30 - 50 kr. Mpu knagke creHbl 0OpaboTaHHblE KaMHW YK/aablBaloT
Ha pacTBOp C NEpPeBA3KOW CNOEB TaK, YTOObl KaMHU WMESM MaKCUMasbHYIO
MOBEPXHOCTb KAacaHWs B [OPU3OHTA/IbHOM  HanpasieHud. Yem  6Gamke
NOBEPXHOCTU COMPUKOCHOBEHUSI C/IOEB KaMHel K TOpPU30HTaNM, TEM Bbllle
Hecylwas cnocobHOCTb KNaaKH.

HeobpaboTaHHble KaMHW yKIagplBaloT B OETOHHbIM pacTBOp CIOAMM A0
20 cm, 3aTeM noAcbinaloT LWwebeHb ANA  3anOfHEHWA NONMOCTEM M KNagkKy
TpambyloT, NOocC/ie 4Yero 3a/MBalOT PacTBOPOM, KOTOPbIM YNIOTHAETCA Ao
3anosiHeHUss BCEX NONOCTEM Mexpay KamHamu. Tpamboska Ha 30 - 40%
yBE/IMUMBAET HECYLLYIO CMOCOBHOCTb KNaaKH.

EctecTBeHHbIH KkaMeHb TakXe HWCMONb3yeTcs [ANS KNagKMh W OTAENKH
LOKOMEN [OMOB M HapyHbix cTeH B obpaboTaHHOM W ManoobpaboTaHHOM
Buae, obecrneunBasi HE TOJIBKO BbICOKWME MPOYHOCTHBbIE XapPaKTEPUCTUKH, HO W
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YAOBNETBOPSASA CaMbiM BbICOKMM 3CTETHUECKUM TpeboBaHWAM. HapyskHble CTeHbl
M3 KaMHA MOryT BbITb yTenaeHbl ErKUMU YTENIUTeNAMK NO OOblYHbIM NpaBuaaM,
YyTO  [JaeT  BO3MOXHOCTb  NOfyuyaTb  HEOOXOAWMbIE  TEMJOTEXHWYECKHE
XapaKTEPUCTUKK MPU MEHbLUEM PACcXOAe CTPOMTESbHbIX MaTepHaos.

3atpatbl 3HepruM Ha A0bbiuy WM noapaboTKy KaMHS HEeBEMKW: LS
HeobpaboTanHbix - 0,14 mIbk/kr, ana obpabotanHbix - 0,37 mIx/kr [43].
OcHOBHOM pacxof - 3TO TPaHCNOPTMPOBKA TAXENOro Marepuana, u4To
orpaHWuMBaeT ccepy €ro NpUMEeHeHWs MeCTaMM, PacfofIOXKEHHbIMU B
HENOCPeLCTBEHHON BAN30CTH OT 3anexKen.

Bonblias [OAroBeYHOCTb Matepuana M CTPOEHWH BbIBOAWT €CTECTBEHHbIM
KaMeHb B YEMMWOHbl MO BEJMUMHE 3HEPrUH MOSIHOMO >KM3HEHHOrO LMK/,
KoTopas (PaKTMUECKM paBHa 3HEeprdM MPOM3BOACTBA, TPAHCMOPTUPOBKM U
CTPOMTENbCTBA NPU HE3HAUMTENbHBbIX YAENbHbIX PacXojax Ha MofAep)KaHWe W
3aXOpOHEHWe MaTepuanoB M3-3a OOMbLIOrO CPOKa 3IKCM/yaTauuud CTPOEHMI.
CnepoBatesbHO, B OMNpefefieHHbIX YCNOBMSAX €CTECTBEHHbIM KaMeHb MOXeT
paccMaTpuBaTbCsi Kak AOCTYMHbIA MO CTOMMOCTM MaTepuas COOTBETCTBYIOLLMH
KPUTEPHSAM YCTOMUMBOTO PasBUTHA.

4.6. Ctekno

CTekno ucnosnb3yercs BO BCeX AOMax W Ha HEro, WCK/o4as cneuuasnbHble
npoeKTbl, B cpeaHeM npuxogutcs okono 1% obwux 3arpaT aHepruuM Ha
NPOW3BOACTBO MaTepuanoB M CTpouTesbcTBO JomMa. Ho B cBasM ¢
BO3pacTalowmuMK TpeboBaHUAMU K TennosalmTe 34aHUN (TPOMHOE ocTeK/ieHue)
M UCMOJMIb30BaHWEM COJIHEUHbIX KOJIJIEKTOPOB M/IOWAAb OCTEK/IEHWUS [LOMa MOXeT
BO3PaCTH B HECKOJIbKO pa3, MO3TOMY COXPaHEHWe 3HEpPruW NpW NPOU3BOLCTBE U
MCMOMb30BaHWM  CTEKNA  TOXEe  CTAHOBWUTCA  BaXKHbIM  DAaKTOPOM  MpH
NPOEKTUPOBAHUU 3HEProaheKTUBHbIX AOMOB. BospactatoT TpeboBaHua U K
KayectBy ctekos. Bosblie ucnonb3yloTcs TOHWPOBaHHbIE CTEKNA, U3MEHsIOLHe
CBOIO NPO3PayHOCTb B 3aBUCUMOCTH OT WHTEHCMBHOCTM CBETOBOIO MOTOKA.
MoBblwatoTcs  Tenso3awWTHble CBOMCTBA CTEKON  HAHECEHWeM Ha  HUX
TENI00TPayKaloLWMX NOKPbITUH. YBENWUUBAETCA NPOUYHOCTb CTEKOJ B CBA3W C WX
MCMOMb30BaHUEM B KOHCTPYKUMSIX C BaKyyMUPOBaHHEM MEXCTEKOJIbHOro
npocTpaHcTBa. [POUHOCTHbIE XapaKTEPUCTUKM CTEKON CTAHOBSATCS BaXKHbIMM
TaK)Ke M3-3a PE3KOro YBEesSIMueHUsi obLuel niowaan OCTEK/IEHUS U YBEUUEHHS
BEPOSATHOCTH pa3spyLueHus crtekos. CoBpemMeHHasi NPOMbILLNEHHOCTb BbiMyCKaeT
6onblioe pasHoobpasuMe CTEKON W FOTOBbIX CTPOMTESbHBIX  3/IEMEHTOB:
CTEK/IONAKETOB W OKOH Ha WX OCHOBE, [BEpPEeH, COJIHEUHbIX KOJI/IEKTOPOB,
NPO3payHbIX NEPEeroposokK.

Crekno Ha 71-73% cocrtout u3 SiO,, 1,5-2% - Al,05, 6,5-8,5 - CaO, 3,5-
4,2 - MgO, 13,5-14,8% - Na,0 u ppyrux nobasok. MnotHocTb - 2500 kr/m3,
TennonposogHocTb - 0,87 Br/m°C, npepnen npouHoctu npu cxkatuu - 580 mlla,
npefen NpPo4yHoCTW npu pacTsxkednun - 39 mlMa. KoaddpuumeHt obuiero
csetonponyckaHusi - 0,87, cnekTpasibHOe CBETOMPONYyCKaHWe XapaKTepuayercs
BbICOKUM YPOBHEM B BMAMMOMW W BNMXKHEN MH(DpaKpacHoW obnacTsx U HU3KUM
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ypoBHeM B ynbTpadguonetosoi obnactv. Mouth 90% conHeuHoON 3Hepruu,
NPUXOASALLEN K 3€MHOM NOBEPXHOCTH, NPOMYCKAETCH OKOHHbIM CTEK/IOM.

Creknio, Kak  nNpaBWnO,  BbiMYCKAETCS  OTHOCWTE/IBHO  KPYMHbIMM
NPOMBILAEHHBIMU NPEANPUATHUAMK B CBA3WM C BONbLUMM 3HepronoTpebneHneM u
BbICOKUMW TpeBoBaHUsSMM K KadecTBy cCbipbsi. OCHOBHOM BWA NpPOAYKLMH

CTEKONbHOM MNPOMbIWAEHHOCTU - JIMCTOBOE CTeKNo, OBbeM NpPOU3BOACTBA
koToporo B mMupe 6onee 20 munnuoHos ToHH [9]. Okono 38% npuxoautcs Ha
ponto  CLUA.  OcHoeHol cnocob npoussoacTBa -  noat-npouecc ¢

npouseoguTenbHocTblo ofHow MMM 300 - 800 ToHH B CcyTkM wmam 15 - 40
MW/IIMOHOB KBaApaTHbIX METPOB B rof.

Bbinyckatotcsa crtekna TtonwuHon ot 1,1 mm go 30 MM pasnuuHoro
Ha3HaueHus: OKOHHOE, BUTPUHHOE, apMUpoBaHHoe, y3opuaroe,
Tenjonoriouwaioulee, LBeTHoe, TOHUpoBaHHoe. B  nocnegHee  Bpems
pa3BMBaeTCs NPOU3BOACTBO M UCMO/NIb30OBaHUE B CTPOUTENIbCTBE MHOMOC/IOWHbIX
CTEKON, CTEKON C HWU3KOM M3NyyaTesibHOW CNoCOBHOCTLIO, TENNOOTParKalOLMX,
aHTUOTPAKAIOLLMX, 3BYKOU3OMIALUOHHbIX “ Opyrux. CrekonbHas
NPOMbILL/IEHHOCTb TaK>Ke BbIMYCKAET pa3/iMuHble KOHCTPYKUMOHHbIE WU3AeNus U3
cTekna, OOGNMLOBOYHbIE MaTepuasbl, CTEK/OBOJIOKHUCTbIE — MaTepuasnbl U
neHocTeK/10.

Crekno BXOAMT B Trpynny MatepuanoB BbICOKOW 3HeproeMkocTu. [lpu
npoussoactee crekna 80% sHepruu TpatUTCs Ha MAaBKy MecKa, M3BECTU U
copbl npu Temnepatype 1450 - 1550°C. MnaBka ocyliecTBisieTcs B BaHHbIX
nedyax, HarpeBaembiX >XMAOKWM WM ra3oobpasmbiM TonnveoMm. [obaska 6os
CTeK/a yMeHbluaeT pacxog aHepruu Ha 0,2% npu ysenuueHun nobasku Ha 1%.
Ha npou3BoacTBO TOHHbI IMCTOBOrO CTek/ia B cpefHeM Tpatutcs go 22 rlhx
3Hepruu. MNpu xopoller opraHW3auuMu UCNOb30BAHUS OTXOLOB M TEXHOJIOTUH B
BenukobpuTaHUM Ha NPOM3BOACTBO TOHHbI ucnonbayetcs 11,9 rlx [28].

Crekno B Hactosilee BpeMsi MNPaKTUYECKU He3aMeHWMbIW MaTepuan W
TONIbKO B MEHee OTBETCTBEHHbIX MeCTax 4YaCTUYHO 3aMeHsIeTCsi MaacTUKamu.
Mo3ToMy npW 3KOHOMMM 3TOrO MaTepuana MOXHO FOBOPHTb TONbKO 06
YMEHBLUEHUU UCMOJIb3YEMOro KOJIMYECTBA, a HE 3aMeHbl Ha Jpyrue martepuasbi.
Ho ymeHblueHHe B KONMUECTBe TakKXXe OrpaHUYEHO LEWCTBYIOLMMU CaHUTapHO-
FMrMEHWYECKMMU HOPMaMW Ha OCBELLEHWEe, a CTPEMJIEHHe K CyLLEeCTBEHHOMY
YBE/IMUEHUIO TENNO3alUTbl BEAET K MCMOJIb30BaHWUIO AOMOJIHUTE/IbHBIX C/IOEeB
cTekna W npuMeHeHuto Gonee poporux coprtoe. B paHHOM criiydae uHTepechl
MWHUMU3ALWMK NOTepb Tenmja MNpW  IKCMyaTauuu >KUAWLLA PacXOpsaTcs C
UHTepecaMu cOHepeXXeHWsi mMartepuana npu CTPOWTENbCTBE U HEOBXOAMM MOMCK
ONTUMasIbHOro KOMMpoMMcca.

Crekna C HW3KOM M3/lydaTeNlbHOM CMOCOBHOCTBIO - OfMH M3 crnocobos
MNOBbILIEHUS Tenno3awuTbl 6e3 yBeNMYeHUs WCMO/b3yeMol Maccbl cTeknia. B
npouecce MNPOW3BOLACTBA HA CTEK/NO HAHOCUTCS MUPOJIMTHYECKMM CMOCOOOM
nosynpoBOAHWKOBOE NOKpbITHe TonwmrHo 200 HM. ITOT cnocob npousBoncTBa
CTa/l CTaHAapTHbIM AN BbICOKOPa3BWUTbIX CTpaH nop Ha3BaHuem E-ctekno w
ocBauBaetcsi B Poccun. KoadbdbuuueHT nponyckaHus cBeTa y Takoro crekna
okono 0,84, otpaxenwe - 0,1, nponyckaHue ceeToBoM 3Heprun - 0,77, a
usnyyerue - 0,2. 3amMeHa OAMHAPHOrO OCTEKJIEHWUS LBOWMHbBIM C WUCMNOJIb30BaHUEM
CTeKfla C HWU3KOM M3/ydaTeNbHOM CnocoBHOCTBIO MO  OUEHKe  3anagHbix
CNeLUanucToB [AaeT BO3MOXHOCTb C3KOHOMUTb 3Hepruu Ha 1 munnvapg
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[ONNapoB WM yMeHbwuTb Ha 11 MunaMoHos ToHH Bbibpockl CO, B armocdepy
[9].

Lna cHWXeHUs W3nyyaTeNbHOM CMOCOBHOCTM Ha roTOBOE CTEK/IO HAaHOCAT
cneunasibHble MJEHKW, HO [LOJIrOBEYHOCTb U IPEPEKTUBHOCTb TaKUX MOKPbITHH
CYLLLECTBEHHO HW>XKE, YEM HamblIEHHbIX.

OcBo€H BbINYCK CTEKON C YHUKa/IbHbIMKU CBOMCTBaMM: YBUOJIEBblE CTeKfa -
NPONYCKAIOT Nyuu B YIbTPachMONETOBONW 0BNAcTH, 3NEKTPOXPOMHblE CTeKna -
U3MEHSIOT KO3(h(PULIMEHT MPOMYCKaHUsi CBeTa Mof AEWCTBUEM 3/IEKTPUUECKOrO
TOKa, (DOTOXPOMHbIE CTEK/IA - U3MEHSIIOT CBETONPONYCKaHWe Nof BO3AENUCTBUEM
yNnbTpauonetoBbix Jsyyed. HauuHaloT MCnosib3oBaTbCsi B CTPOUTE/NbCTBE
MHOrOC/IOWHbIE CTEKNa TWUNa «TPWMJIEKC» - CK/JEWKa Tpex C/OoeB cTekna ¢
nomoupio  Bytaconb-nonmsuHuUNbyTHpans. HanuMuue OpraHMUecKoM NeHKM
obecneunBaeT 6e30CKONOYHOCTL NPU  paspylleHWn cTekna. [lporHosupyertcs
ysenuuenue Ha 20% wWcnonb3osaHus Tpunnekca B ctpoutensctee K 2000 r.

Cnocob BaKyyMHOro HanblfieHUsl MOJYNPOBOAHWUKOBBIX W  METanIMYeCcKMX
cnoes obecneunBaeT BbINYCK CTEKON C LUMPOKMM [MANa3oHOM HW3MEHEHMs
OTpa)KaTesNbHbIX U CBETOMPOMYCKAIOWMX  CBOWCTE B ONPeneseHHbIX
CMEeKTpasibHbIX yyacTKax.

CreKkonbHasi ~ MHOYCTPUS  BbiMyCKaeT  TakXKe  LIMPOKUA  AManasoH
KOHCTPYKLMOHHBIX ~ CTEKOJIbHbIX  WM3AeNUiA:  NpodubHOEe  CTeKo AN
CBETONPO3payHbiX OrpPakAeHWW, [BEpPW M3 3aKafieHHbIX JIUCTOB CTeKna C
MOBbILIEHHON NPOYHOCTbIO, OB/IMLOBOYHbIE KOPPO3WOHHO- W  M3HOCOCTOMKHE
MaTepuanbl Pa3/iMuHbIX Pa3MEPOB AN BHYTPEHHEH W BHEWHeW OTHAENKH,
CTEMAJIUT - JIMCTOBOE CTEK/O, OKPALLUEHHOE C OfHOM CTOPOHbI KEPaMHUUECKMMU
KpackaMu, CTEK/IOMPaMOp - MJIMTbl U3 T/YLEHHOro CTeKJa C MPamMOpPOBUAHOW
OKPacKoM A/ BHYTPEHHEH OBIMLOBKU U MOKPbLITUA MOOB, CTEKNOKPUCTANUT -
NAUTbI, NONyYaeMble CMNaBNeHUEM rpaHyn M3 GecuBETHOrO WAW OKPaLLEHHOro
CTeK/a, CTEK/IOBOJIOKHUCTble MaTepuanbl U u3penusi. OcHoBHoe npuMeHeHHe
CTEK/IOBOJIOKHA B CTPOMTE/IbCTBE - TEMIOU3ONALMUA OrPaskAatoLLIMX KOHCTPYKLMH
M TENNOBbIX  Maructpasei, TakKe  MCMO/b3YIOTCA  CTEKJ/IONIACTHKH,
U3roTaB/IMBaeMble NPECCOBAHUEM W3 CTEK/ISHHOTO LUTanebHOro nonoTHa. JIWcTbi
U M3Le/Us U3 CTEKIoNNacTuka 061afaloT BbICOKOM MPOYHOCTBIO U CTOMKOCTbLIO K
pasnWyHOrO BUAA BO3LEWUCTBUSAM W WCMOJb3YIOTCS B OTBETCTBEHHbIX Y3nax
KOHCTPYKUMUK. BonokHa W3 LienoYecHIMKaTHbIX CTEKOsN WCNO/b3YloTCA ANs
apMUpOBaHWUsi BETOHOB M MONYYEHUS OFHECTOMKMX CTEKOrMnCoBbIX NAWMT Ans

neperopook.
B Poccunm 6bin  paspabotaH  cnoco®  nonyyeHus  3PDEKTUBHOrO
TEN/IOU30NIILUOHHOrO  MaTepuana -  MEHOCTeKNo  (suyeucrtoe  CTekNo),

npegctaensiowero  coboi  3acTbiBWYO  CTEKIOMaccy C  PaBHOMEPHO
pacnpegeneHHbiMi nopamu [9]. B kauecTBe cbipbsi BO3MOXHO MCMOJIb30OBaHWe
605 OKOHHOrO MnW ByTbinouHoro ctekna. Npu cpepHel NAOTHOCTH 6IOKOB U3
neHoctekna 250 - 350 kr/m3 OHM MoOryT 6biTh MCMONb30BaHbl B KauecTee
camoHecywmx 6/10KOB Npu Bo3BefeHUH orpaxzaeHui. Mpu nnotHoct 140 - 180
kr/m3 neHoctekno obnagaet TennonposogHocteio 0,06 - 0,07 Br/m°C w
sogonornoueHvem - 0,5 - 0,95 06. %.

LLInpokoe ucnonb3oBaHWe BCEro CNeKTpa U3LeNui U3 CTeKNa ChepXXHUBaeTCs
BbICOKOW 3HEPrOEeMKOCTbIO MPOW3BOACTBA, HO 61aroaps BbICOKUM TEXHUYECKHM
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M 3CTETUYECKMM XapaKTEPUCTUKaM 3TUX MW3AeNWi, OuYeBUOHO, HeoBXOAMMO
pasBuBaTb WCCNEOBaHUA B HANPaBJEHWUWU CHUXXEHWUA 3aHepronoTpebneHus u
TpeboBaHWA K KauecTBy Cbipbs.

4.7. MeTtannbi

B coBpemeHHOM foMe A/ CTPOWTENbCTBA BCErfa MWCMOJIb3YIOTCA passiMuHble
MeTas/bl: apMaTypHasi CTajb W CTasibHble CETKM ANS apMUPOBaHWS BGETOHHbIX
KOHCTPYKLMM, CTaNbHble KPEnexKHble W3Ae/us AN COeAMHEHUS AepeBSiHHbIX W
LPYrUX KOHCTPYKUMM W 3/IeMEHTOB, CTaslbHble W aNlOMUHWEBble JIMCTbl NS
Kpbil, Mefb B 3/IEKTPHMUECKWX NPOBOAAX M Kabensx, LUMHK M ONOBO [ANs
MOBbILLEHUS KOPPO3MOHHOW CTOMKOCTH CTasibHbIX JIMCTOB W 3neMeHToB. MeTansibl
OTHOCATCS K Fpynne MaTepuasioB O4YeHb BbICOKOW 3HEPrOeMKOCTH, HO OHH
UCMOIb3YIOTCS B OTHOCHUTE/IbHO HEBONbLIMX KONMYecTBax W B OBLMX 3aTparax
3HEPruMK Ha AOM COCTaBAsIOT: CTanb - He Gonee 1% Ha fom, meap - He Gonee
5%, ocTasibHble - HAMHOTO MeHbLUE.

3arparbl 3HEPrUM Ha UCMOJ/Ib3yeMble B CTPOUTE/IbCTBE CTasibHble NPOHIU W
apMaTtypy Mo pasfiMyHbIM JaHHbIM fiexkaT B npepenax 26 - 36,4 rbx /T, a Ha
OLMHKOBaHHble iucTbl - 64,5. Ha anioMuHueBylo npopykuuio 3aTtpadvBaertcs B
cpegnHem 270 r>k/T aHepruu, memb - 115, onoso - 30, uuHk - 70 rx /T [28].
Ha npou3BoacTBO anioMWHUS pacxodyeTcsi B OCHOBHOM 3/IEKTPUYECTBO, MPH
NoslyueHUH KOTOporo B atMocdepy Bbigensietcs B 4 pasa 6Gosblue yrneKkucsioro
rasa, 4em npw NoJlyyeHuH Tenna.

B paseutbix cTpaHax Habnogaetcs ObICTpbid NPOrpecc B 3KOHOMMM
3HEepruKM npW NPOW3BOACTBE MeTanioB. B cranenuteiHoW nNpPOMbILLNEHHOCTH
Benukobputanun ¢ 1950 no 1980 rr. 6bi0  CoKpalweHo yhenbHoe
aHepronoTpebnerve Ha 33% ynyylleHWeM TEXHOMOMWM W 3aMEHOM YCTapeBLUMX
3aBOJOB Ha HOBbIE W MPOrPECC NPOLOJIKAETCS.

B pasBuBalolmMxcs CTpaHax ele OCTaloTCs YCTapeBlMe TexXHOJNIOMWM,
noatomy aHepronoTpebsieHWe U CTOMMOCTb META/IJIOB BbIlIE, YEM B Pa3BMTbIX
CTpaHax npu pocte cnpoca Ha meTann. oTeHuuan cOepekeHWst 3Hepruu B
passuBalowmxcs ctpaHax He MeHee 30% Ha Bcex CTagusiX >KM3HEHHOrO LMK/IA
metannoB. OcobeHHo 6osbluMe pe3epBbl B  MNPOLJIEHUHM CPOKA  C/Y>KObl
METa/l/IMHECKMX KOHCTPYKLUMM M BO BTOPWYHOM NepepaboTKe W WCMOJ/b30BaHWH
OTC/TY>KMBLUMX KOHCTPYKLWH.

4.8. I'pyHT

CTpOHTeﬂbCTBO CTéH OOMOB M3 rpyHTa - OAHa M3 CTapel:iLUMX CTPOUTENIbHbIX
TeXHOﬂOFMFI, OO CUX nop B(bd)eKTMBHO MCNOJIb3yeMbIX BO MHOIMX 4acTax CBeTa.
MaTepman COCTOUT U3 onpeneneHHbIX I'IpOI'IOle,MFi FNKWHDbI, Ula U 3aI'IOl'IHMTeﬂel:1,
KOTOpble pacnpoCTpaHeHbl NOBCEMECTHO. EctecTBeHHbIN FPYHT B 60nbLIMHCTBE
cny4yaeB nmeet Heo6XO.D,MMbIe nponopunun CoCTaBNAOWHNUX U HE Tpe6yeT HUKaKKUX
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nobasok. UpeanbHas cmecb copepxkut He 6onee 50% rauHbl M una w
3anosHsaowWwylo gpakumio He 6osble, YyeM 6 MM pasMepom.

CreHbl cTposTCs AMBO € NOMOLLbIO ONaNybKK U NOCTENEHHOrO 3ano/IHEHWA
€e YB/IKHAEMbIM U TpaMbyeMbIM rpyHTOM, MO0 NpPeaBapUTENibHO U3 FpyHTa
U3rOTaB/IMBAIOTCS W BbICYLUMBAIOTCA HA COJIHUE PYHTOBNOKM, a 3aTeM CTeHbl
CKNIaAbIBaOTCA C UCMOb30BaHUEM PacTBOpa U3 TOTO e rPyHTa.

MpeumywiecTBa CTeH M3 rpyHTa COCTOAT B 6ONbLIOM TENJOBOH Macce W
OfHOPOAHOCTU cTeHbl. MexkayHapognHbiM craHgapT gaet eenuuuHy 1/10 gns
OTHOLUEHHUS TOJILMHBI CTEHbl K ee BbicOTe. TOJMHA Hecywel CTeHbl Ans
opHoaTaxHoro goma 25 - 30 cm npu BbicoTe He 6Gonble 3,5 M; ABYX3Ta>KHOroO
noma 45 - 50 cm pgna nepsoro ataxxa U 30 cM ana BTOpOro npu BbiCOTE He
6onbwe 6,5 M. TonwumHa BHYTpeHHUX cTeH He MeHee 20 cm [44, 45].

3eMnebuUTHbIE  CTEHbl  WCKJ/IIOUMTENIbHO MPOYHbI M JOArOBEUHbl. JTO
NOATBEPXKAAETCA U COBPEMEHHbIM OMbITOM CTPOMTENLCTBA M HabnoaeHWeM Hag
cTapbiMM noctporikamu. B Tatumnve nop [Metepbyprom yxe 190 net crout
NOCTPOEHHbIM No npoekTy apxutektopa H.A. JIbBoBa M3 F/IMHbI [OBYX3TaXKHbIM
ABopeu-3amMoK  [46], KOTOpbIN nepeHec  GomMbBapAHPOBKU Benukon
OrteuecTBeHHON BOWHbI. Takke NPOYHbl MOryT ObiTb W ApYrde CTPOUTENbHble
KOHCTPYKLMMK:  [OPOXKH, OTMOCTKM, oOrpagbl W [pyrhe XO3sUCTBEHHble
NOCTPOMKMU.

CnnowHas rpyHTOBas CTeHa BO3BOAMTCS C MOMOLLbIO MepeMeLLaeMon
onanybku, KOTopas NepBOHAYANIbHO 3arpy>KaeTcs C/I0EM YBIKHEHHOro rpyHTa
(10% ot Beca cyxoit nousbl) TonwmHoM 10 cM, a 3aTeM BpyuHylO WM
MEXaHWuecku TpambyeTca [LO MNOSB/IEHUS XapaKTepHOro 3BEHALLEro 3ByKa.
3ateM npouecc NoBTopsieTcs OO 3anosiHeHus hopMbl BbicoTol fo 60 cm. MNocne
BCe MOBTOPSIETCA Ha APYrux cTeHax. [lanbHeiliee HapaliMBaHWe CTEH MOXKHO
NPOBOAMTb, HE OXKMAas MONHOro BbiCylMBaHUs. Jlydwe cTeHbl BO3BOAMTL B
Hayane neta, utobbl OHM WMenu BpeMs ANA NPocywku. [MpouHocTb cTeH
BO3pacTaeT co BpemeHeMm c 15 - 20 kr/ cm? nocne noctpoiiku no 100 - 120
kr/cm? uepes 20 - 30 ner.

[na rpyHTOBbIX CTEH HENPUroAHbl PaCTUTENbHbIM C/OW, TOpd W Apyrue
rpyHTbl, 6oratble He [0 KOHUA Pa3fOXHUBLUENCA OpraHukoi. K >KUpHbIM,
FNIMHUCTBIM MoYBaM Nlyylle A00aBNATb CONOMEHHYIO CEUKY, CTPYXKKY, KOCTPY A/is
npegoTepalyeHis 6onbliol ycaaku. MMOBbICHTb MPOYHOCTb CTEH MOXHO TaKke
npeaBapuTelbHON COPTUPOBKOM FPyHTa NO pa3MepaM YacTuly HabopoMm cuT,
nMbo  Ha  COpTHpYIOWMX  yCTaHoBKax. BosMmoxHo Takke —pobasneHve
nopTiaHAueMeHTa C 3aMeLUMBaHUEM CMECU W WU3roToB/ieHHeM rpyHTobeToHa [4],
KOTOPbIA MOXET YCMELHO WCNONb30BaTbCA A/ YCTPOWCTBA [AOPOXKEK U
oTMOCTOK. [l 3TUX e uenei MoxeT 6biTb NPUroTOBAEH achanbTobeToH,
coctoawmi Ha 90% u3 cyrnmHka v Ha 10% u3 6utyma. Butym nnassat u
nocTeneHHo [oBGaBNAIOT CYr/IMHOK, HEMpPepPbIBHO pa3MelurBas Maccy. Pasnusaior
B rOpsYEM BUAEe Ha 3apaHee NMOArOTOB/IEHHbIE OCHOBAHMUS.

Pasmepbl rpyHTOG/IOKOB, BbICYLUMBAEMbIX, KaK MPaBWIO, Ha COMHLE,
pa3fiMuHbl 'y KaXXJoro Mnosib3oBaTtesis B COOTBETCTBUM C  TPaAULMAMU U
CTaHAapTaMu nNpousBoauTens, Ho He MeHbwe 10 cm no TonwuHe. MNpoussoauTb
rPYHTOBI0KM LOMKHBI BOIM3W MecTa WX UCnonib3oBaHus. HectabuimauposaHHble
rPYHTOBNOKM M rpyHTOBble pacTBopbl (6e3 fobasneHUs BOJOOTTASKMBAIOLLMX

44



BELLECTB) XOPOLWO CBA3bIBAIOTCA APYyr C [PYyroM, a TaKke C [JepeBoM.
IpyHTOBNOKM MOTYT BbITb CTABUIM3UPOBaAHDBI C MOBLILEHWEM WX BJIAroCTOMKOCTH
nobaekaMu LeMeHTa, BUTYMHOM 3MYNbCHM U APYrUX KOMMOHEHT, HO 3TO MOXET
HapyLUMTb OAHOPOJHOCTb KNafiKW B MECTax COMPUKOCHOBEHUS CJIOEB, Fe MOXET
BO3HMKHYTb MNpouecc paspylleHusi. [pyHTOONOKM  MoOryT ObiTb  TaKkxKe
NoABEPrHyTbl OBXHWry, UTO NPUPABHWBAET WX K HU3KOCOPTHbIM CTaHAAPTHbIM
KMpMW4Yam, U UX UCMOJb30BaHUE He PEKOMEHAYETCs MPW BbICOKUX (PaYKTyaLusax
€XeOHEBHOM  Temrepatypbl, TaKk KaKk OHW  OONajaloT  MOHWYKEHHOM
MOPO30CTOMKOCTbIO.

Mpy npaBWbHBIX NOLArOTOBKE MPYHTOBOW CMECH, NPECCOBKE W BbICYLLUMBAHWUM
NPOYHOCTb FPYHTOBSIOKOB COOTBETCTBYET MPOYHOCTH Kupnuuei mapku 100 u
6onee, ecsM UCNONb3ylOTCA CTabunuanpyiolwme fobasKy.

[na kpenneHus K rpyHTOBbIM CTEHAM CTPOMTENIbHbIX KOHCTPYKLUMUW (OKOH,
[BEPEN) PEKOMEHIyeTCs B MeCTax KpersieHWH fenatb OepeBsHHble 3aknafkyh W
KPenuTb OBbluHbIM METaNMYECKUM KpenexoM. Ecinu HeobxoauMo KpenuTb
HEMOCPEACTBEHHO K T[PYHTOBOM CTeHe, MeCTO Kpenexa [O/KHO ObiTb
npeaBapvTeNbHO MOArOTOB/IEHO C WCMOJ/Ib30BaHWEM YKPENASIOWMX BKIQAOK WM
nobHaBoK.

Haubonbliee BHUMaHWe MpPU  CTPOMTENbCTBE AOMKHO ObiTb  yaeneHo
NPefoTBpPaLLEHUIO NONafaHus TeKyled Bogbl Ha rpyHTo6nokW. [osbiweHHas
B/IAYKHOCTb HEe BJIMSIET Ha CBOWCTBA CTEHbI, €C/IM CO3[aHbl XOPOLUWE YC/OBUS AJis
BEHTU/IMPOBAHUA WM OTBOAA BOAbl M OTCYTCTBYIOT YC/IOBUSI ANl €€ HAaKOMJIEeHUs.
Llo>xaesas apo3ns HeCTabUIM3MPOBAHHOW FPYHTOBOW MOBEPXHOCTH CTeHbl ByaeT
npubnusutennHo 2 - 3 cm B 20 neT Npu UHTEHCUBHOCTH Aoxaei ot 25 ao 60 cm
B rog. He pekomeHpyeTcsi CTpOUTb MOHONMTHblE (PYHAAMEHTHble CTEHbl M3
rpyHTa, TaK KakK BO3MOXHA KOHLUEHTpaluusi BOAbl Yy OCHOBaHWs B npouecce
CTPOMTENIbCTBA, YTO MOXET NOBPEeAUTb (PyHOAMEHT.

CrpouTenbHble KOHCTPYKUMM M BNIOKM M3 HECTaBWIM3UPOBAHHbBIX PYHTOB
TpebyloT npeHebpeXxMMo Mano 3Hepruu [LAs WX u3rotoBneHus. [ake
UCNONb30BaHWE MPECCOB C NPUBOLOM OT 3/EKTPOABUratened WaW Apuratenen
BHYTPEHHEro CropaHusi A1 NpeccoBaHus rpyHToOnokoB Tpebyer He Gonee 0,1
mIbk/T aHepruu, a oblee sHepronoTpebneque He npesbiwaet 100 MOx /T, uto
OTHOCHMT 3TOT TWUN MaTepHanoB K HW3KO3HeproeMmkok rpynne. Lobasnexve 5%
LemMeHTa nogHuWMaeT pacxon aHepruu o 250 - 400 Mk /T, uTO He BbIBOAMUT 3TH
MaTtepuasbl U3 rpynnbl HU3KOIHEPrOeMKHX.

dHeprus ana npeccosaHus opHoro 6noka - 0,25 k[, NpUMepHO Takas ke
3HEPruMs HyXXHa Ha YCTaHOBKY ogHoro 6noka B creHy [28]. 4 pabounx
npoussoaat ao 300 6nokoe B AeHb, Kaxabiki Becom 7 K[, T. e. 2,1 TOHHbI.
OHeprosarparbl NpW 3TOM cocTasnsioT He 6onee 14 Mk /T, uto He Gonee 4%
3HepruM, KoTopas Obina  3aTpaueHa A8 NPOM3BOACTBA  LiEMEHTa,
UCNONb30BaHHOTO AN cTabunusaumu 6Gnoka. [lOCKONbKY NpaKTUUYecKU BcA
3HEpPrua ons CTabUNU3UPOBaHHbBIX FPYHTOBLIX BIOKOB ONpeaenseTcs BeUUMHOM
3Hepruu, 3aTpadeHHOW Ha MPOM3BOACTBO LEMeHTa, TO NMPUMEHeHUe MeXaHW3MOB
L8 NPOM3BOACTBA BNOKOB MaIo CKaXKETCA Ha BEJIMUMHE MOJIHON IHEPrHu.

B MHorouucnenHoW nuTeparype nogpobHO  M3NOXKEHA  TEXHONOrUs
CTpouTENbCTBA AOMOB M3 rpyHTa. [loctatouHo nonHas 6ubnuorpadms 3Toi
nuTepatypbl npueeaeHa B Bbinyckax LlenHtpa OOH no HaceneHHbiM nyHkTam [47,
48].
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4.9. Conoma, pactutesibHble MaTepuanbl

Conoma, TpaBa, /MCTbsi, KaMbll, TPOCTHWUK - TPaAWLMOHHbIE, ApeBHUE
cTpouTesbHble Matepuanbl. OHWU UCMONb3YIOTCS M B UYACTOM BMIAE M Kak
KOMMOHEHT B MW3BECTKOBO-TNIMHsAHbIX cMecsx. LLUupoko wW3BecTHbl camaHHbie
noma. B KasaxcraHe crtpostcs poma W3 kambiwuta [9]. Conoma wupoko
MCMONb30Baach A1l KPbill B PYCCKUX LEPEBHSX.

B Hauvane XIX B. CTpPOMTENbCTBO W3 COJMOMbI MOJYYUIO pPasBUTHE B
Hebpacke (CLLA) nocne Hayana MCNosb3oBaHWs MapOBOrO MNPECCYIOWEro
obopypoBaHus B 3arotoBke cosiombl. CeHO, CnpeccoBaHHOe W yBSA3aHHOE B
OAWHAKOBble Napasnesnenqnefbl, OKa3anoCb 3ameuyaTtesbHblM CTPOWTE/bHbIM
mMarepvasom. 3a HEUMEHWEM [APYrUX CTPOMTEsIbHbIX MarepuasioB OH ObICTPO
pacnpocTpaHuics B 3TUX Kpasx. Kak nokasana npaktvka, ecnu npeccoBaHHble
CONOMEHHblE BIOKM 3alMTUTL OT [OXKZAS, OHM LAIOT BO3MOXHOCTb CTPOMTb
XWible [OMa M XO3AWCTBEHHble MOCTPOMKW C  AJIMTENbHBIM  CPOKOM
3KCMyaTauu,  CBEPX3HEepProapeKTUBHble, C  NPeKpPacHbiM  BHYTPEHHUM
K/MMaToM U poctatodHo 6esonacHble. Coxpanunuce 100-neTHue cTpoenus 6e3
3HauuTenbHbiX paspywenuii [49, 50]. B 30-x rr. XIX B. cTpouTenbctBo ux 6biio
npekpawieHo, 6narogaps GbICTPOMY PaCNPOCTPAHEHWIO HOBbBIX TEXHONOTMH U
M3MEHEHHIO COLWaIbHO-3KOHOMUUECKUX YCOBUH.

B 80-x rr. XX B. 3Hty3anactbl u3 CLUA Hauanu Bo3porkaeHwe 3abbiToro
cnocoba cTpoutenbctea [50], KoTopoe, 6e3ycnoBHO, OTBEYaeT MHOIMM
COBPEMEHHbIM  3KOJIOTMUECKUM W 3KOHOMHWYECKUM TpeboBanusm. W36biTok
CONMOMbI B 3€PHOBbIX CE/IbCKOXO3SMCTBEHHbIX pPaMOHax 4acTo CKUraeTcs Ha
nonsx nocne ybopku ypoxkasi, YTO AaneKko He Nyuyliuid cnocob MCnosb3oBaHus
3TOrO LEHHOro ectecTBeHHOro pecypca. K HacTosiwemy BpemeHW [eHCTBYIOT
0bLLeCcTBEHHbIE OpraHU3auuu, KOTOpbIE PAcNpPOCTPAHSIIOT OMbIT CTPOUTENbCTBA B
pa3Hbix cTpaHax. B 1994 r. atoT onbiT Ha npakTUKe CTpOUTENbCTBa JoMa
neMoHcTpupoBancs B6auau YensbuHcka Ha Ypane, B 1995 u 1996 rr. B
Benopyccun. B 1997 r. B Hosocubupckom akapemropofke 6bi1 nposegeH
cemMuHap, Ha KoTopoM Obina npogemoHcTpupoaHa Ckotom [MutmeHom
TEXHOJIOMUSi CTPOWUTE/IbCTBA CTEH W3 NPECcCOBaHHOM COJIOMbI.

B 80 - 90 rr. XX B. 8 CLUA, KaHage u ®DpaHumu 6biiM NOCTPOEHbI ysKe
apXUTEKTYPHO MPUBMIEKATE/IbHBIE CONIOMEHHbIE [OMa C MOMbITKAMU BXOXAEHWS B
paMKX  HaUWOHa/bHbIX  CTPOWTE/IbHbIX ~ CTAaHAAPTOB WM Bbixoja  Ha
notpebutenbckui pbiHOK. B HacTosiee Bpemsi 3akaHuuBaloTcs paboTbl Mo
CO3[aHWI0 CMeLManbHOro CTaH4apTa Ha CTPOWTENbCTBO CONIOMEHHbIX LOMOB M3
npeccoBaHHor cosiombl B CLUA. CraHpaptbl HekoTopbix wTtatoe CLUA u
paroHoB KaHagpl paspelsaloT MCMosb3oBaTb COJIOMY B KauecTBe YTENauTens
ONs ogHoceMelHbIx gomoB [51].

LocTouHCTBaMM  MpeccoBaHHbIX — COMIOMEHHbIX  BJIOKOB  SBASIOTCA WX
[elWweBn3Ha,  BbICOKas  Hecywas  CnocoBHOCTb,  BbICOKOE  TEMJoBOe
conpoTtuBneHre (R = 30) W BbicoKas TENNOEMKOCTb. IJTU XapaKTepPUCTUKH
NO3BOMISIOT  CTPOWUTb M3  COJIOMbl  CBepXaHeproadpekTuBHble poma. K
HeJocTaTkaM MOXKHO OTHECTH FOpHOYECTb U HEOBXOLMMOCTb OTAENKWU BHYTPU W
CHapy>kv ioMa ANs 3aLMUTbl OT JOXKAS U >KUBOTHbIX.
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3HepreTquCKMe 3aTpatbl Ha NPOU3BOACTBO COJIOMbl He€3HayWuTe/lbHbl, TEM
6onee uto OHa Yalulie BCero sABndeTca OoTXoAoM MNpou3BOACTBa 3€pHa U ee
nUcnonb3oBaHWe [OnAa yrtensieHna OOMOB MOXXHO pacCMaTpuMBaTb KaK 3BE€HO B
LUUKNe opraHulauuu 6630TXO,EI,HOFO npou3soacTea. Mocne okoHuyaHus CpOKa
UCMNOMb30BaHMA CONMOMbI OHa MOXET BbITb npespalieHa B y,n,o6peHm| npoueccom
KOMMNOCTUPOBaHUA W BO3BpalleHa B MO4BY. Y,u,o6peHMe M3 COJIOMbl O4Ye€Hb
LUEeHHO, TaK KaK COoOep>XHUT 6onblioe KONUYECTBO yrnepoga W ABndeTca
npekpacHbIM BOCCTAaHOBUTE/IEM MOYBEHHOIO 6anaHca.

Conoma 6e3ycﬂOBHO MOXXeT npeTteHaoBartb Ha MaTtepuan, KOTOprFI
COOTBETCTBYET npuHUHUNaM ycTOI:NHBOCTM npu YyCnoBuH noBbIWEeHUA
OrHEeCTOMKOCTH CTpoeHMFI N CONPOTUBNAEMOCTHU BO3,D,eFiCTBMIO 6HOOpFaHM3MOB.

4.10. TennoU30NSALUOHHDbIE MaTepHabl

TennousonsLMoHHbIE MaTepuasbl B TOM WMAW UHOM BUAE LABHO WCMOJb3YHOTCA B
CTPOUTE/IbCTBE [OMOB, HanpuMep, A1s YTernjaeHus MOTOJIKOB, MNOCKMX Kpbill,
TEen/IoBbIX CETeW, 3anoJjiHeHUs BblKiafplBaeMbix cTeH. Ho npu cyuiectBoBaBLUMX
paHee HU3KHUX TPEOOBAHMAX K TEMIOU3ONALMK OrPaXKAAIOWMX KOHCTPYKLMi (R =
1) TakKe HeBbICOKM OblnnM TpeboBaHWA K TEnIoM30NALMOHHBIM MaTepuanam.
JHepreTUYecKUi KpPU3UC M PE3KO BO3POCLUAs CTOMMOCTb 3HEPruM 3acTaBWIIM
NPOEKTUPOBLUMKOB W CTPOUTE/NIEN NEPECMOTPETb CTPOWTESIbHbIE MpaBuna U
CTaHfapTbl B CTOPOHY MOBbIWEHWS B HECKOJIbKO pa3 TenjaoCONpPOTUB/IEHHS
orpaxkgarowmx KoHcTpykumi (R = 3 u 6onee). lMpoctoe yTennenue 3a cuer
YBE/IMYEHUS TOJILLMHBI CTEH WK LOBABNEHUS CIOEB WU3OMISAILMK K OrpParkAaloLUM
KOHCTPYKLMAM TPafMLMOHHO NOCTPOEHHbIX LOMOB He pewano npobnembl, Tak
KaK MPUBOAWIO K CYLLECTBEHHOMY YBE/NMUEHUIO CTOMMOCTH >Kuibs. [Moatomy
6binM paspaboTaHbl HOBble 3HEPro3EKTUBHbIE AOMa W CHOPMYUPOBAHDI
NPUHLMNbI UX NPOEKTUpoBaHua U cTpouTenbctea [10]. B ocHoBy 6bin nonoxeH
NErkMi HeCyLMi KapKac, 3ano/iHEHHbIH 3PEKTUBHBIM  yTEnnuTeneMm, c
OTHAE/IKOW BHYTPU W CHapY>XM TOHKUMU COOPHbIMM MIUTaMK (BOCKaMM) W3
KOMMO3WTHbIX MaTepuanoB. TakuM 0Opa3oM, OCHOBHOM CTPOWTE/bHbIA OObeM
3aHUMAIOT TEM/IOU30NISLMOHHBIE MaTepuasbl, MO3TOMYy B OBWMX 3arparax
3HEPrMM Ha JOM W B CTOMMOCTM AoMa oHu cocTasasior 20% u Gonee B
3aBUCHMOCTH OT TWNa AOMa, KAMMAaTUYECKWX YCNOBWW, TPAHCMOPTUPOBKM, THUNa
U30NALMH.

Mo XMMUUECKOMY COCTaBy TENIOU3O0ALMOHHbIE MaTepUasbl MOryT ObITb:

MUHEPA/IbHbIMU - CTEKJ/IOBOJIOKHO, MEHOCTEKNO, MWHEPA/ibHOE BOJIOKHO,
Kepam3uT, NeTPO3MT, NIerKUe NeHo- U ra3obeToHbl,

NOSIMMEPHbIMU - NEHONACT, NeHONOJIMyPeTaH, NoMU3oLMaHypaT U Ap.

KOMMO3WTHbIMA -  [PEBECHOBOJIOKHUCTbIE  M/WTbl,  MWUHEPaNo- W
CTEK/IOBATHbIE M/IUTbI, BOSIOKHUCTbIE ra306eTOHbI U MHOTHE Apyrue,

€CTECTBEHHO-OPraHMUYEeCKUMH - TOP(, MOX, COJIOMa, KaMmblll, CyXUe JIMCTbS,

OTXOAaMM 3HEPreTMUECcKUX W NlecoobpabaTbiBalomMX NPOU3BOACTB - LUNAKH,
CTPYXXKH, OMWUJIKK U Ap.

MpouseopaTcs TENIOU30NALMOHHbIE MaTepuanbl B BUAE MMJIMT, MSArKUX W
MONY>KECTKMX MATOB, CbiMyYUX 3E€PEH, X/IOMbEB, YACTHUL, WCXOLHbIX MaTepuasios
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0N MNOJlyYeHUs yTenauTeNss Ha MecTe CTpoWTeNbCcTBa (BCMeHWBatoWMecs
noNnuMepHble MaTepuanbl B GansioHax, CbiNyyuMe WM X1OMbeBUAHble MaTepuanbl B
Melwwkax). [lna BcrneHWBaHUS MOJMMEPOB OYEHb YacTO MWCMO/b3YeTcs (PPEoH,
KOTOPbIN 3anosHseT nopbl ] obecneunBaet 6onee BbICOKOE
TENNIOCONPOTHB/IEHHWE, TaK KaK €ero TennonpoBOAHOCTb B 3 pasa MeHblue
Bo3gyxa. Ho dpeoH - o3oHOpaspywaloowmi ras, npuMeHeHMe KOTOPOro Bce
6onblue OrpaHWMuUMBaeTCa MeXAyHapOAHbIM COOBLIECTBOM, MNO3TOMY  WAYT
MHTEHCUBHbIE NMOWUCKU 3OEEKTUBHOrO 3aMeHUTENA (DPeoHa U y>Ke MOSBUJIMCb Ha
pblHKe BCMeHWBaloLWMecs MaTepuanbl 6e3 cpeoHa.

MupoBo# pbIHOK HacbileH GOMblIMM KOAWYECTBOM MaTepuasioB, KoTopble
obecneunBaioT  3PEKTUBHYIO TENIOU30NALMIO dyHOaMeHTOB, CTeH,
NepeKpbITHH, Kpbill, HarpesaTenbHOro obopyAoBaHWA, TEMJOBbIX Maructpanen.
Hosble matepuanbl obnagaioT 60MblWONH [ONrOBEUHOCTbIO, BAArOCTOMKOCTBIO W
He 3arpsA3HAOT aTMOCepPy TOKCHUHBIMK BblAENEHUSMU.

J[lo cux nop B CTPOWUTENIbCTBE OCTAIOTCS MOMYJISPHLIMU MaTepUasbl, KOTOpble
MOYXHO OTHECTH K TUMYy KOHCTPYKLMOHHbIX Tensionsonupytowmx. Mpexae scero -
3TO  pas3fiMuHble  TWnbl  ra3obeToHOB W neHobeToHoB,  apboauThI,
KepaM3UTODETOHbI, OMWIKOBETOHbI M Ap., KOTOpble, HapsAy C MOBbILEHHbIM
TENNIOCONPOTHB/IEHHEM, 00MafaloT  JOCTaTOYHO  BbICOKOM MPOYHOCTbIO W
UCMONb3YIOTCS L1 BO3BEAEHUS HECYLLMX KOHCTPYKUMH. OHM 3hheKTHBHDBI npu
HEBbICOKMX TpeboBaHUsAX K TennoconpoTueneHuio cteH (R = 1) B mManoatakHom
CTPOMTENIbCTBE, MO3BOJIAS YMEHbLMWTb TOJILMHY CTEHbI MOYTM B 2 pasa no
CPaBHEHUIO C TOJILLMHOM KUPMMUYHOW CTEHbI, @ ClefoBaTeNbHO Mo4TH B 4 pasa
COKpaTWTb pacxof Matepuana W sHepruu. Ho npu nosbiweHHbIX TpeBoBaHMAX K
Tennoconpotuenenmio (R = 3) cTaHoBUTCA 3PPEeKTUBHEE HWCMONb3OBATb
KOMMO3WTHYIO KOHCTPYKLMIO CTeHbl, rfie Npo4YHOCTb obecrneunBaeTcs Haubonee
3(P(PEKTUBHBIMK MO MPOYHOCTM MaTepuasiaMM W KOHCTPyKuuen (Hanpumep,
Kapkac), a Tennousonsuus obecneudBaeTcs O4eHb NErKUMU YTENIUTENSMM.
Takol nopxon MO3BONIIET MOYTM B fABa pasa CHU3WTb MaTepuasno- M
3HEProeMKOCTb  CTPOMUTENIbCTBA.  KOHCTPYKUMOHHbIE  TEMIOMU30JISLUOHHbIE
matepuanbl CO CTOWKMMM MOKPbITUSIMKU YCMELWHO WCMOJb3YIOTCA B KadyecTse
OTHE/NOYHbIX MaTepUasnoB, LN YTEMNEHWS W TMAPOUIONALMM (PYHAAMEHTHbIX
CTEH W KpbliLl.

Mepexon Ha  MCNONb30BAHWE  OYEHb  JIETKMX  TEMJIOM3OJISALMOHHbBIX
MaTepuasioB C yhenbHOM mnoTHocTblo mMeHee 100 kr/m3 noseonser pocturath
HOPMAaTUBHYIO BEJIMUMHY TEMJIOCONPOTHUB/IEHUS Hapy>KHbIXx cteH R = 3,
BBefeHHyto B Poccun ¢ uiona 1996 r., npu tonwuHe crenbl 200 - 300 mm.
To/WwmMHa CNAOWHOW  KWUPMWYHOWM CTEHbl MPWM  YCTAHOBJIEHHOM HOpMaTuBe
npesbicuna 6b1 1,5 M. 3HaunTenbHoe yMeHblueHWe obbema W Beca yTenjeHHOW
CTPOMTENIbHOM KOHCTPYKLMM BeAeT K CYLLeCTBEHHO HOBOM cuTyauuu B obnacTu
9KOHOMHMH PECYPCOB W CHWXKEHMIO CTOMMOCTH, UYTO OTKPbIBAE€T MEpPCreKTUBbI
CO3[]aH1A  BbICOKOKAUECTBEHHbIX >KW/IbIX AOMOB, AOCTYMHbIX OONbLWMHCTBY
HaceJIeHUs U COOTBETCTBYIOLMX MPUHLMNAM YCTOWUUBOTO PA3BUTHS.

B CLLUA 85% opHOCeMelHbIX >KU/bIX AOMOB CTPOWTCS Ha OCHOBE JIErKOro
[EPEBAHHOIO KapKaca C yTenjieHUeM BOJIOKHUCTbIMW HEFOPIOYUMU MaTepUanamu:
CTEK/IOBATOM W/IM MUHEPa/IbHOW BATOW. TaK)Ke PacnpoOCTPaHeHbl TEXHOJOrMM
CTPOWTENbCTBA [OMOB, COOMpAEMbIX W3 JIErKMX NaHefied, OCHOBY KOTOPbIX

48



COCTaBNAOT BCMEHEHHble MOJSIMMEPbl C MOKPbITUEM W3 HErOPIOUMX CTOMKMX K
BHELIHUM BO3JeiCTBMAM MaTepuanos (Hanpumep, anloMuMHWeBas conbra), AMbo
KOMMO3WUTHblE MaTepHasibl C UCMOIb30BAHUEM LPEBECHbIX OTXOLOB.

MyTem BbITAKKK M3 pacnnasa nM60 pasaysa CTPyWM pacnnasfieHHOro crekna
BO3JYXOM, NMapoM WM LPYITUM ra3oM, noJiydaloT BOJIOKHA TonwmHon ot 3 go 20
MKM W cynepToHkue BosiokHa - 0,5 - 3 MKM, KOTOpble MOryT MOCTaBfATbCS B
BUOE CTEKJ/IOBaTbl, MPOLUMBHBIX MATOB WM/IM >KECTKUX W MONY>KECTKUX MJMT, rae
BOJIOKHA CKPEnfioTCA MNOSIMMEPHbIMU WAW  MUHEpasibHbIMU  CBA3YylOWMMU. B
HacTosilee BPEMS HAa MEXAYHApOAHOM pPbiHKE MPEeANnaraeTCs OuyeHb LUMPOKMK
aCCOPTUMEHT TEMIO- W  3BYKOM3OJALMOHHbIX M3OE/MH M3  CTEK/IOBOJIOKHA,
npeaHasHayYeHHbIX A1 YTENJeHUs BEPTUKa/IbHbIX CTEH, TFOPWU3OHTAJIbHbIX W
HaKNOHHbIX MEPEeKpbITUH, HarpesaTenbHoro o6GOpPyAOBaHWS W TEn/oBbIX
MarucTpanen, COJIHEYHbIX KOJIIEKTOPOB, HAKOMUTENEH Tenna W A/ MHOMMX
Opyrux uenen. TennonpoBOAHOCTb 3TUX WU3LENUW MEHSETCA B 3aBUCUMOCTU OT
Ha3HayeHus ot 0,04 po 0,1 Br/mIK. TennouzonsumoHHble mMaTbl, Kak NpaBuJo,
BbIMYCKAIOT C BNAro3alyTHbIMKM MOKPbITUSAMM B PYJIOHAX CO CTaHAapTHOM
WMPUHOW, UTO  NO3BONSET WX  WCNONb3OBaTb AN M3onauun  6es
npeaBapuTeNbHOM MNOArOTOBKM MPUKPENJIEHWEM K KapKacy creuuasibHbiM
KpenexxoMm NMbo npukierBaHUeM.

AHanoruuHbiMM  cBolicTBaMM  obnagaloT  MaTepuanbl  Ha  OCHOBe
MWHEpasibHbIX BOJIOKOH, MPOW3BOAUMDBIX W3 BYJIKAHWYECKMX CTEK/IOBUIHbIX
nopoa. OHM Tak)Ke MCNO/b3YIOTCS B BUAE MWHEpPasIbHOM BaTbl, W MAWUT, rae
BOJIOKHAa CBA3bIBAIOTCA HEBO/bIUMM  KOMMUECTBOM OPraHWYeCKWUX BELLECTB,
Hanpumep hopManbaerMaHol cmMonon. B nocnegHem cnyyae nautamu ytennsor
TOJIbKO BHELLUHWE CTOPOHbI OrpaXKAAlOLMX KOHCTPYKLMU MPH YCIOBUU UX HWU3KOW
BO34YXOMPOHWULAEMOCTH. YTenneHue AepeBsHHbIX CTEH He PeKOMeHAYyeTcs B
CBSI3U C BO3MOXHOCTbIO HWH(MW/IbTPALUMM NapoB OpMasibAernaa B HKuible
nomellerHus. Ho B HacTosiiee Bpems npegnaraetcs LWKWPOKWM acCOPTUMEHT
TEM/IOU30/IAUMOHHBIX  M3L4E/MH M3 MMWHEpPasibHbIX  BOJIOKOH,  KOTOpble
COOTBETCTBYIOT CaMbiM BbICOKMM 3Kosnoruueckum Tpebosarnuam. Mectkue
MWHEpaNoBaTHble MWTbl C  3aLMTHbIM  MOKPbITUEM OT BETPA  LUMPOKO
UCMONb3YIOTCA AN HAPY>KHOM M30/ALMKM KapKacHbiX [LOMOB C 3afe/IKOM LUBOB
3N1aCTUYHOMN YN/IOTHSIOWEN Maccon. MuHepanbHble BOSIOKHA 3aHWMatOT Begyliee
NONIOXEHUE CpPeAu HEeopraHWMUYECKUX JIErKUX TEMOM30JALMOHHBIX MaTepuasnos,
6naropaps NpocToTe NPOW3BOACTBA, HEOrPaHWUEHHOCTU CbIPbEBbIX PECYPCOB W
HEBbICOKOW CTOMMOCTH.

B ®uHnaHouM WKMPOKO nNpuUMeHsieTcs Uennofio3Has Bata (3koeata) -
XNOMbEBUAHbIN YTENNUTENb, U3rOTaBNMBaeMbli W3 ByMaskHbix oTxogos (80% -
razetHas Makynatypa u 20% - HeneTyuuMe aHTUNUpeHbl - GopHas KucioTa M
6ypa). TennonpoeogHoctb 3kosatbi - 0,041 Br/mE. 3toT roptouui
TPYLHOBOCM/IAMEHSIIOWMHCA  MaTepyasl  3aliylLiaeT [LEepeBO OT MJIECEHU W
rHMeHus, cnocobcTeyeT rubend pepesopaspylualowmnx rpubkos. Menkue
rPbI3yHbl U HACEKOMbIE HE MOFYT >KUTb B cpeae 3Kosartbl. Hegoctatkom akosartbl
asnsetca 3HauuTenbHas ycagka (10 - 20%), nostomy oHa Haubonee
apheKTUBHA AN TENNOW30NALUMM  FOPU3OHTaNIbHBIX WKW CNaBOoHaKNOHHbIX
nepekpbiTMi. B yTennuTenbHylo nonocTe 3KoBata BHOCHTCA C  MOMOLLbIO
cneuuasibHOro pecnuparopa.
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TennousonsuUoHHblE NAWTbI HA OCHOBE TMOJIUCTUPEHA COCTOST W3
BCMEHEHHOW MacCbl C 3aMKHYTbIMK sUEWKaMW, HarnoJIHEHHbIMW BO3LYXOM.
Bogonornowarowas cnocobHocTb He npesbiwaeT 3 - 6% B 3aBUCUMOCTM OT
nnotHoctn (15 - 140 kr/m3). Mautel nnotHocTbio 15 kr/m3  npumeHsioT Ans
rOPU30OHTaNIbHbIX HAaCTUIOB W BEPTUKANIbHOW TEMIOU30NSALUMU  (PYHOAMEHTHbIX
CTeH, Npu NnoTHocTH 6onee 20 Ucnonb3yloT Noh hyHAAMEHTaMK NS 3aLMTbI OT
npomMep3aHusi.

Mautbl M3 neHononuypeTaHa  obnagaloT  GOMbWWM  yAesbHbIM
TEN/JIOCONPOTUB/IEHUEM, TaK KaK 3aMKHYTble SiYelKW BCMEHEHHOro MaTtepuana
3anosiHeHbl )PEOHOM, TEMONPOBOAHOCTb KOTOPOro B 3 pa3a MeHblue BO3Ayxa.
MNoBepxHOCTb NAWTbI  4YacTO MOKPbIBAETCS  allOMUHUEBOM QONbrod  Ans
YBE/IMUEHUA  COMPOTUB/IEHUS  MApPONPOHULAEMOCTH. [epmeTusauus  CTbIKOB
OCYLLECTBNAETCA adpO30/bHONW neHol u3 bannoHos. OpHONMTPOBLIM GannoH
naet 20 n neHbl.

SpheKTUBHDBIM HEQOPOroW YTENNUTENIb NEHOU30/ C HAMOJIHUTENEM U3 TOHKO
MOJIOTOrO KEPaM3UTOBOrO Necka YCTOMUMB K BO3LeWCTBUIO orHs po 350°C, npu
Gonee BbICOKMX TeMmneparypax He BblAeNseT TOKCHMUHbIX Bewects. Wmeer
CTPYKTYPY C 3aMKHYTbIMWU SIUEMKaMH, MOXET ObiTb YKECTKMM W 371aCTHUHbIM B
3aBMCMMOCTH OT BBEAEHHbIX B Hero [oBaBOK C Xxopolued afresved K KUpnuuy,
6eToHy 1 MeTtannam. Uarotasnusaercs B Buge NauT U BNOKOB C MIOTHOCTbIO 25
- 300 kr/m3, 3anuBaeTCs B BUAE NeHbl B 06bEMbI U CThikU. TBepAeeT B TeueHWe
20 MWHYT B HOpMasbHbIX YCNOBUAX. [IpOM3BOACTBO NEHOW30/a MOXKHO
OCYLLEeCTBAATb Ha MeCTe CTPOMTE/IbCTBA C MOMOLLbIO  ra30>KUAKOCTHOM
yctaHoeku BecoMm 80 kr [52, 53].

BbicokoadbdhekTUBHbIE COBPEMEHHbIE YTEMIWUTENU ABAAITCA NPOAYKTaMM
BbICOKMX TexHonorun. OHU B HOpPMa/JbHOM COCTOSIHUM He  3arpsAsHaioT
OKPY>KaloLLLylo Cpeay M Nerko NojaaloTcsi YyTUAU3aUMu Noc/ie OKOHYaHWs Cpoka
cny>kbbl BBUAY MX HeBONbLLOM Macchl U HEBbICOKOM NpouyHocTH. Ho B Mx cocTas
UacTo BXOQAT OpraHW4Yeckue BeLLecTBa, NPW  NPOU3BOACTBE  KOTOPbIX
OKpyXKalolasa cpefia 3arps3HseTca Hauwboniee TOKCUUHbIMM OTxogamu. Kpome
TOro, 3aTpaTtbl 3HEPrMU Ha MNPOM3BOACTBO  MOJIMMEPHbIX  YTEnjuTeneu,
paccuuTaHHble Ha €eAuHMLY Beca, [OCTaTOYHO BbICOKM. B To ke Bpems,
6narogaps WX BbICOKOW 3(hheKTUBHOCTH, 3aTpaTbl AN AOCTHXKEHUs TpebyeMmok
TENNOM30NALMU HAMHOTO HWXKE, YeM y BCeX OcCTasbHbiXx Tunos. B Tabn. 4.4
npuBedeHbl  BbIBOpOuHble  AaHHble, NOKa3blBalOWMe, UYTO  NOJMMEpHble
yTenauWTenu no 3atparam 3HEpPruy Ha nosiydeHue efuHULbl TENOCONPOTUBIEHHS
Haubonee ahpeKTUBHDI.
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Tabnuya 4.4

CpaBHMTeﬂbele XapaKTepUCTUKHU TENTOU3ONIALUOHHDbIX CBOﬁCTB MaTepuanos
[9, 28, 43, 53, 54]

Martepuan Tennoconpo- MnotHocT, Sueprus, SHeprus Ha
THBNEHHE, Kkr/m3 KoK/ Kr eavHHLY
Br/mK TensioconpoTBseH
usi, kK

BcneHeHHbIM nonuctepeH 29,4 25 120000 74

MeHononuypetaH 45,4 - 33,3

MeHouzon 33,3-14,3 25 - 300

Creknosara 23,8 145 150000 91

Martbl M3 CTeK/I0BO/IOKHA 38,8 15-25

6 - 8 Mkm

Martbl M3 cyneptoHKoro 44,7 8-10

CTEK/I0BOJIOKHA

Munopa 29,1 - 23,2

MeHocTekno 16,6 - 12,9 160 - 250

BepMUKYUT BCnydeHHbIM 17,9 100

Mepnutosble Usgenus 16,6 300

LLnak poMeHHbIM 9,7 600

la3obeToH 9,7-1,75 200 - 400

AcbecToBblIl BOMNOK 11,6 400

Depeso (6epesa) 1,7 500 1170 110

luncosble uagenus 2,7 1200 1800 800

Nerkuit 6eToH 0,7 1200 720 1252

MN3BecTHsK 0,52 - 0,98

Kupnuu kepamuueckun 0,81 - 0,87 1600

MpaHut 2,9 -3,3

Betox 0,48 2400 720 3600

Crekno 0,95 2500 15000 3947

Teepapit MBX 6,2 1350 116000 252170

Ecnu y4yecTb elle HeJOoCTaToOYHYIO pacnpocTpaHeHHOCTb

BbICOKOI(P(EKTUBHBIX YTEMJIMTENIEN B HAlUEW CTPaHe W BbICOKWE TPaHCMOPTHblE
pacxodpl UW3-3a YLA/EHHOCTH TEPPWUTOPUW, TO YTENJIMTENIM Ha OCHOBE
NPUPOAHBIX  PACTUTE/IbHbIX ~ MaTepuanoB He MOTEPSOT  3HaueHWe  elue
3HauuTenbHoe BpeMms. OAuH U3 Takux yTennuTenen - coioma - pacMarpuBaetcs
B rn. 4.9. Tam >ke Kpatko O0BOCY)KAAIOTCA BO3MOMXHOCTH WCMOJ/Ib30BaHHA
KaMblIlenh U SPpYrux pacTeHui.
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K npuvpoaHbiM yTennutensmM OTHOCATCA YTENIUTENM Ha OCHOBe Topda.
TopdhsiHble TENNOU30NALUOHHDBIE MIUTbI MPECCYIOTCA M3 Masiopas/ioXHMBLIErocs
Topha C BOMOKHWUCTOW CTPYKTypol c nnoTHocteio 170 - 250 kr/m3 u
KoadpprumeHTom TennonpoeogHoct 0,06 Bt/mOC. OnuHa naut - 1 M, WKpuHa
- 0,5 M 1 TonwmHa - 30 mM. B coctas nauT BBOASATCA A0DABKM, NOBbIWAOLLWE
MX CTOWKOCTb M [OJIrOBEYHOCTb. Mcnonb3yioTcsa pas TENNOU30NALMU BCEX TUMOB
orpaxkaroLmux KoHCTpyKkuui [9].

LpeBecHble ONMWIKK U CTPY>KKM MOTYT ObiTb [OCTATOYHO IPCHEKTUBHBI L5t
TENNOM3ONALMM  FOPU3OHTANIbHBIX — MOBEPXHOCTEH nocne  obpaboTku WX
BELLECTBaMM, MOBbILIAIOLWMHA CTOMKOCTb K NMOPaXXEHUIO HACEKOMbIMU U MENKUMH
XUBOTHbIMK. OHW  TakkKe SBAAIOTCA  TPaAMUMOHHBIM  MaTepuasoMm  Ans
M3rOTOBJ/IEHUS TUIUT C Pa3/IMYHBIMU TUNAMK CBS3YIOLLMX BELLECTB.

E>xeropHOo Ha  pbIHOK MOCTynaloT BCE HOBble  TEMJOU30/SLUOHHbIE
MaTtepuasbl C YNydLEHHbIMA XapaKTEPUCTUKAMK, MOITOMY NPU NPOEKTUPOBAHWUU
Nlydlle noJsib30BaTbCs HOBeWLleW (PUPMEHHOM WHOPMauMer U pe3ynbTaTaMu UX
UcnbiTaHui. HayuHo-TexHHueckas U aHanuTUYecKas MHOPMaLMUs MOXKET TOJIbKO
NnoMouYb B (DOPMYUPOBKE MPHUHUMMOB BbIGOpA TEX WM WHBIX MaTepuanos npu
NPOEKTUPOBAHWU B OTCYTCTBUE YETKO pa3paboTaHHbIX CTaHAaPTOB.

Tabnuupl (4.4, 4.5) He OoXxBaTbiBaloT BCEro MHoroobpasus
TEN/IOU30/ISILUOHHBIX MAaTEPUANIOB U UX KOHCTPYKLMOHHBIX WU 3KCMyaTauUOHHbIX
XapaKTEPUCTHUK, a AAOT BO3MOXHOCTb CPaBHWTb MaTepuasbl MO MUX OCHOBHbIM
XapaKTePUCTUKaM:  TENjOCONPOTUBIEHUIO W YAe/bHbIM  3Heprosarparam,
OTHECEHHbIM K efMHULe Beca U efuHULE TENNOCONPOTUBIEHUS. JHepro3arparbl
XECTKO CBA3aHbl C CeBeCTOMMOCTbIO MNPOM3BOACTBA MAaTEPHasoB, YEM C WX
pblHOYHOW cTouMMocTbio. [lpM  3TOM  TpaHCMOPTHble pacxofbl TOXe He
YUMTbIBAIOTCS, TaK KaK OHW LEJIMKOM 3aBUCAT OT yJaNeHHOCTH MecTa
cTpouTenbcTBa. AHanM3 NoOKasblBaeT, UYTO BbICOKWE 3Heprosatparbl Ha
NpOMU3BOACTBO eluHULbI Beca BbICOKOKaueCTBEHHbIX NoSIMMEepPHbIX
TEN/IOU30/INTOPOB  ONPABAbIBAIOTCA TEM, UYTO 3aTpatbhl 3HEPIMU HA €AUHMLY
TENNOCONPOTHB/IEHUS Y HUX CYLLECTBEHHO HWXKe, yeM Bonee pacnpocTpaHeHHbIX
B Hallel cTpaHe TennoM3oNATOPOB. JTOT hakT ewe Bonee NOATBEPXKAAET, UTO
KOHCTPYKLMA CTEH, B KOTOPbIX MPOYHOCTb obecneunBaeTcs Matepuanamu ¢
BbICOKOM Yy[EeNbHOW MPOYHOCTbIO (KapKacbl M3 [AepeBa, MeTa/lonpokara,
BbICOKOKauYeCTBEHHOro 6eToHa), a BbICOKOE TEeNn/0CconpoTUB/IEHHE
BbICOKOKAUECTBEHHbIMW TEM/IOU301ATOPaMH, Bonee BbIrOAHa, YEM KOHCTPYKLMS
CTEH W3 KOHCTPYKLMOHHbIX TEMIOM30NATOPOB (HanpuMmep, rasobeToHOB) W
OPYrUX TPaAULMOHHbIX MaTepUasoB.

HeobxoaMMO OTMETUTb, UTO TEMIOM3ONAUMOHHBIE XapaKTEPUCTUKK
mMaTepuasioB MNoj OOHWM W TEM >Ke Ha3BaHWEeM OT/IMYAIOTCS B  Pa3/IMuHbIX
uctounnkax Ha 10 - 15%. CsA3aHO 3TO C CW/IbHOM 3aBUCMMOCTbIO OT
TEXHOJIOTMM  MOJIYHEHWS]  MaTepuasioB, METOLOB  W3MEpEHUs,  crnocobos
UCMONb30BaHUs W BpeMeHu  nybnukaumu. [oatomy 6onee  TouHble
XapaKTEPUCTUKU MOXKHO y3HaTb TOJIbKO B CEPTUMMKALMOHHBIX LOKYMEHTax U U3
MapKHUPOBKW KOHKPETHbIX MaTepuasioB, HO 3TU PACXOXAEHWS He BMUAIOT Ha
pe3ynbTaTbl aHa/iu3a, MO3TOMY pa3Hble 3HAYEHWs OJHWUX U TEX >KE BEJIMUYMH B
pasHbix Tabnuuax 6blIM  COXpaHeHbl B COOTBETCTBMM C  MCTOYHWUKOM
WMH(OPMaLHH.
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Tabnuua 45

TonwmrHa TenIoU30NALUOHHOTO CNOS A1 [OCTUXKEHWUS 3afaHHOTO
Tennoconpotusnerus R (R = kl, K - KOa(ppHLHEHT TENNOCONPOTHUBIEHUS
matepuana, Br/m(K, | - TonwuHa crenbl, m) [36]

Tennou3onsumoHHbIM MaTepran | R=2 | R=3 | R=14 | R=5 | R=6
CTeK/I0BOIOKHO (MaTbl, KOBpbI) 10 15,2 16,5 25,4 31,7
MeHononuypetaH 5 7,6 8,8 11,4 15,2
(BCneHWBaeMbli Ha MecTe)

MuHepanbHoe BOMIOKHO (Martbl, 7,6 14 15,2 23 26,7
KOBPbI)

Creknosara (HennoTtHoe 12,7 21,6 25,4 34,3 37,5
3anosiHeHu1e)

MuHepanbHas Bata (HennotHoe 10 16,5 19 26,7 34,3
3anoJsiHeHu1e)

LlenntonosHas sara - akosata 7,6 12,7 15,2 20,3 26,7

4.11. OtgenouHbie, rHAPOU3ONALUOHHbIE, KPOBEJbHbIE
MaTepHanbl

OtpenouHble, TrMAPOU3ONALMOHHbIE MaTepuasbl, a TaKXXe TepMeTUKH, KIeu,
aHTUCENTHKK COCTaBNAIOT Hebonbluylo aono B obuwem obbeMe MaTepuasnos M
3aTpar 3HEepruu, NnoaToMy WX BbIOOP ualle BCEro NPOM3BOAMTCS HAa OCHOBaHWH
UX COOTBETCTBUA TEXHWUUECKUM TPEOOBAHUSAM MO MX OCHOBHOMY Ha3HAYEHHIO.
Yrto kacaeTcs maTepuasoB ANS BHYTPEHHEH OTAE/IKW YKUJbIX MOMELLLEHHUH, TO
Hapagy C MX 3CTETUYECKMMU XapaKTEPUCTHKaMM, Takoe e Wi Bonee BbiCOKOe
3HayeHWe MWMEIOT WX CaHWTapHO-TMrMeHWYeckHe XxapakTepuctukd. B uenom
TpeboBaHWs K MaTepuanaM C 3TOM TOUKM 3PEHUS COPMY/IMPOBaHbl U BBELEHDI
B HopMaTuBbl. [TpoBoguUTCS cepTUdHKaLMs MaTepUasoB MO TOKCHKOIOTMYECKOMY
BO3[EUCTBUIO HAa UE/IOBEKA, OCHOBaHHAasi Ha MW3MEpPEeHWU KOHLEeHTpaLuu
TOKCHMKaHTOB, BbIfE/IIEeMbIX MaTepUasoM B OKpyXKalollylo cpefy. B cnyuae
HEmNpeBbIWEHUS  CAaHUTAPHO-TUTMEHMYECKUX HOPM - MaTepdan cydTaercs
6e3onacHbiM. [pK 3TOM TpyAHO yuecTb 3PAEKT LJMTENBHOrO U COBMECTHOIO
BO3JEUCTBUA MHOrMx BellecTB. Hayke yxe W3BecTHbl 3dpdpeKTbl HaKOMNEHWUs B
opraHuM3Max [OJITOXMBYLLMX >KMBOTHbIX M UYE/IOBEKA TOKCHUYHbIX BELLECTB [0
YPOBHS OMacHbIX KOHLEHTpauuh Npu TOM, UTO WX KOHLEHTpauuu B cpepe
OBUTaHWA CYLLECTBEHHO HWXKE YCTAHOB/IEHHOrO CaHWUTAPHO-TMIMEHUYECKOrO YPOBHS.
K 3TuM BewecTBaM OTHOCATCA TsXKenble MeTannbl, 0COBO TOKCHYHble
XJIOpOpraHWyeckne COeAMHEHUSs, PafUOHYKIUAbl. TsbKenble MeTannbl MoryTt
copepKatbCs B Kpackax. XJ/lopopraHuWuyeckMe COefuHeHUs - B MoJiMuMepax,
pajMOaKTUBHbIE BELLECTBA - B apMaTypHbiX MeTannax, 6eTtoHax, apoMaruyeckue
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COeflMHEHUS - B FMAPOW3ONSALMOHHBIX Matepuanax, eHosndopmanbheruibl - B
TENNOU30NATOPax, APEBECHOCTPYXKEUHbIX WU3[eNnusx, obpaboTaHHON LpeBecHHe.
MpakTUyecku Bce MaTepuanbl, W3rOTOBNEHHble B npouecce raybokom
nepepaboTKK Cbipbsi MK nopBepriuvecs obpaboTke 06Ma[AIT TOKCHUECKMMU
cBOWCTBaMU. [laxke ecnM ypoBeHb WX BO3LEUCTBUS HAXOOMUTCS B npepenax
CaHUTAPHO-TUTMEHUYECKMX HOPM, MPUMEHSITb 3TW BelecTBa HeobXoaumo ¢
cobnofeHeM Mep NPefOCTOPOXXHOCTM M B MMHUMATbHO  BO3MOXHbIX
KONIMYECTBax.

TokcuuHble BelecTBa ObIBAIOT NIETYYUMU U TPYAHO NeTyurumu. JleTyuue - ato
BELLECTBA, KOTOPble B HOPMAasibHbIX YC/IOBUAX rasbl, JIMOO >KMOKOCTU C
Temnepatypon KWUMNeHUsi HECKOJIbKO Bbille HOPMasbHOM TemnepaTypbl. TpynHO
neTyuMe - BelecTBa, Y KOTOpbIX Temnepatypa Kunewus 6onee 100°C. B
HOpPMa/ibHOM COCTOSIHUM - 3TO >KMOKOCTU WNM TBephble BeulectBa. JleTyuue
BeLLeCcTBa JIerko MNPOHUKAlOT uepe3 nopucTble mMatepuansl. CteHbl M3 pepeea,
KMpnWua U paxke BeToHa He ABNAIOTCA GONbLUMM NPEensTcTBUeM Ans HUX. B To
e BpeMsi CTeK/lo, MNOJIMMEpPHble M/IeHKH, MONIMMepHble MaTepuanbl  C
3aMKHYTbIMK NOpPaMKU  NPEACTABASAIOT  3HAUUTeNibHble MPEnATCTBUS  ONS WX
npoxoxkaeHus. HanpaeneHWe npoxoaeHWs yepe3 NpensiTCTBUe onpefensietcs
pa3Huuen napuuanbHbix LaBneHWd. Yepe3 Bo3myxonpoHuuaemble Matepuansbl
CKOPOCTb MPOXOXKAEHUS ONPEefEeNseTcs BO3AYLHbIMA NOTOKaMHM.

Monuatunerosas NfeHKa, KOTopas BbINOJHAET POSib  3aliuTbl  OT
NPOHWKHOBEHWUS MapOB BOAbl B CTPOMWTESIbHbIE KOHCTPYKLMH, OLHOBPEMEHHO
MOXET C/IyXKWTb W 3aLLMTON OT MPOXOXKAEHUS NETYUUX TOKCUKAHTOB, €C/IM OHW
UCXOJAT U3  MaTepuasioB, MUCMONb30BaHHbIX BHYTPU WM  BHe  CTeHbl.
MonuaTuneHoBas nneHKa TakKe YCMEeWwHO MoXeT ObiTb MCMnonb3oBaHa ANs
3awmThbl oT pagoHa. C 3ToM uenbio nneHka 6e3 Pa3pbiBOB yKaAbIBAETCA Ha NON
M CTeHbl (PyHAAMEHTa C BHELIHEH CTOPOHbI, BbIMOJIHAS OAHOBPEMEHHO POJb
B/laro3aluTbl. 3alluWTHble CBOWCTBA MJIEHKM OT MPOHUKHOBEHUS NapoB BOAbl W
NETY4MUX BELLECTB HAMHOrO MPEBOCXOASAT LPYrMe maTtepuasbl, WCMOJb3yembie B
cTpouTenbcTBe. Ho Ta >ke nneHka He MOXeT paccMaTpuBaTbCsi KaK 3alUTHbIU
Gapbep  NPOTUB  MHOMMX  TPyAHONETyuMx  coenuHeHwi.  Hanpumep,
X/IOpOPraHWyeckue  NecTUuMAbl  JIErKO  MPOXOASAT uepe3 TOHKWE  CJIoM
NOMMMEPHbIX MJIEHOK, 4YTO MWCMOJIb3yeTcs B ra3oBOW xpomartorpaduu Ans
OTAEeNeHUs aHa/IMTUYECKOro TpakTa OT ra3oB WU NapoB BOJb.

MpuHUMNbI  ycTOMuMBOrO pasBuTHs  obpawailoT ocoboe BHUMaHWe Ha
yBE/IMUEHWE [O/ITOBEUHOCTH CTPOEHWH, KOTOpasi BO MHOTOM 33aBWUCWT OT CTENEHH
rMApoU30NsLUMM  (DyHAAMEHTOB, KPOB/M, CTeH. Mcnonb3oBaBlivecs paHee
matepuanbl  (BUTyMHble  MacTukM, pybepoua M Ap.) He  NONHOCTbIO
COOTBETCTBYIOT COBPEMeHHbIM TpebosaHusM. Heobxoaumbl Bonee HapexHbie W
[LONrOBeYHble MaTepuanbl, MO0 B KOHCTPYKUMM AOMKHA BbiTb npefycMoTpeHa
BO3MOXHOCTb PeMOHTa M 3aMeHbl. CoBpeMeHHbINM pbIHOK npegsaraet 6onbLuok
BbIOOP MaTepuanoB, MHOTME M3 KOTOPbIX COOTBETCTBYIOT ~BO3POCLIMM
TpeboBaHWAM, HO NO 3HauuTenbHo 6onee BbICOKMM LueHaM. HecmoTpsa Ha
GonbluMe  HavyanbHble  3aTpaTbl,  WCMO/b30BaHUE  BbICOKOKAYECTBEHHDIX,
[LONIFOBEUHBIX M3ONALMOHHBIX MaTepuanos, Kak npaswio, Gonee BbIrogHoO, Tak
KaK CyLLEeCTBEHHO CHW)XaeT 3aTpaTtbl Ha 3KCM/yaTauuio U PeMOHT AoMa. JTU e
BbIBOAbl OTHOCATCS KO BCEMW rpynne nepeyncieHHbiX B 3aro/ioBKe MaTepyasos.
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Mnasa 5. TPAHCNOPTUPOBKA CTPOUTEJIbHbIX MATEPUAJIOB

TpaHcnopTMpoBka  Cbipbs 2 CTPOMTESIbHBIX martepuasios  Tpebyer
OOMOJIHUTENbHBIX 3aTpaT 3HepPrud, a C/jefoBaTe/lbHO OTBETCTBEHHA 3a CBOMO
OO 3arpsi3HEHUs OKpy>Katower cpefbl. Macwtabbl pacxofosB 3HEPruM Ha
TPaHCNOPTUPOBKY MOryT BbiTb BUAHbI M3 Tabn. 5.1.

TpaHCcnopTHpOBKa Ha pacCTosHUs 6onee COTHU KUIOMETPOB C YYEeTOM
COMYTCTBYIOLWMX 3aTpaT MOXET MpeBblaTb pacxodbl Ha NPOW3BOACTBO
MaTepuasoB, a njaedyo NoABO3KU Cbipbsi cBbiwe 50 KM MOXEeT yABOWTb CTOMMOCTb
npoussofcTea. [Mo3ToMy Mcnonb3oBaHWE MECTHbIX CTPOWTESNIbHbIX MaTepuasioB
uacTo SBNSETCA albTepHaTMBOM [L18 BblGopa ONTUMaNbHOM OpraHW3auuu
cTpouTenbHoro komnnekca. OcobeHHo 3To Kacaetcs Poccun ¢ ee OrpoOMHbIMM
pPaccTosHUAMM. OpraHu3oBaHHOe B nepuvog, UHAYCTPUaNM3aLunu
LEHTpaNM30BaHHOEe KpynHoMaclTabHoe NpoM3BOACTBO TpeboBaso OrpoMHbIX
Macwrabos nepeso3ok. O6beM nepeBo3ok Mo cTpaHe cTan 6Honblue, yem B
CoepuHentbix Lltatax Amepuku, npu 6onee HW3KOM obbeme NpPoOM3BOACTBA.
Kpome Toro ueHTpanusoBaHHOe MNPOU3BOACTBO C LEbIO 3KOHOMHWU CPELCTB
3acTaBnsieT YMIOTHATb W KOHLEHTPUPOBATb CTPOMUTENbCTBO BAOJIb  KPYMHbIX
TPaHCMOPTHbIX MarucTpased, UTO 4YacTO HECOBMECTMMO C CO3[aHWEM 3[0pPOBOH
cpenpl obUTaHKs.

Tabnuuya 5.1

3artparbl 3HEpPruu Ha NepeBo3Ky MaTepuasioB Pas/iMuHbIMU BUAAMM
TpaHcnopta, MIxKm /T [28]

Bua Tparcnopta AHrans Wnams
[pysosoi aBToMo6UNb 2,5 2,85
CneumanbHbId 3aKpbITbIA -
aBTOMO6U/b 47,2
YKenesHas gopora 0,5 0,9
Mopckoi TpaHcnopT 0,7 0,09
BogHbi# TpaHcnopT ans - 0,9
BHYTPEHHWX BOAOEMOB
Tpy6onposogpbl 0,18 -
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Mpou3BoacTBO MaTepuanoB OueHb BbICOKOW 3Hepruu (MeTannbl) BbirogHee
pasMelatb Yy WCTOYUHMKOB 3Hepruu. [lpoussopctsa 6OMbLUMHCTBA OCHOBHbIX
CTPOMUTENIbHBIX MaTepuanos (LeMeHT, BEeTOH, KMPMWUM, U3AENUA U3 OPEBECHHbI)
3KOHOMMUECKW BbirogHee pasMmewatb BO/JM3U WMCTOUHWKOB Cbipbs,, T. K. €ro
TPaHCMOPTUPOBKA [OPOXKE, UYeM TPaHCMOPTUPOBKA 3HEPrMd U  FOTOBOH
NPOAYKUMH. DTOT NPUHLMN OBbIUHO WCMONb3YeTCAs B OpraHu3auuu KpymHbIX
NPOU3BOACTB, HO OH COBCTBEHHO AO/KEH ObiTb NEpeHeceH W Ha OpraHW3auuio
ONTUMasibHbIX C TOYKM 3PEHWUs  3aTpaT  CTPOMUTE/IbHbIX  KOMIJIEKCOB,
MCNONb3YIOLWKUX MECTHOE Cbipbe W MUHW-TEXHONOrMU. HekoTopble 3aTpaTbl Ha
OpraHu3auuilo  MWHHU-NIPOU3BOACTBA BO MHOMMX C/lyyasx OMNpaBAblBAIOTCA
COKpalleHWeM TPaHCMOPTHbIX MNEPEBO30K, a C/edoBaTe/lbHO, MEHbLUUM
3arpsi3HeHUMEM OKpYy>KaloLen cpeapl.

C Apyroi CTOpOHbI, YeM KpyrnHee NPOU3BOACTBO, TEM HidKe cebecToMMOCTb
NpoOu3BOACTBa M BbiWwe KayecTBO. [103TOMy ONTMMasbHOE MN/JaHUPOBaHUE He
[OMKHO cbpacblBaTb M3 PacCMOTPEHUA KpynHoMacliTabHble NpPoW3BOACTBA C
fanbHel TPaHCNOPTUPOBKOM, HO paccMaTrpueaTb oba BapuaHTa, Kaxibld W3
KOTOPbIX MOXET OKa3aTbCA BbIrOAHEH NpW ONpeAeneHHbIX OOCTOATeNbCTBaX M
TpebosaHusax. OueBngHO, pacxofbl Npu LasbHeH TPAHCMOPTUPOBKE CHUXKAKOTCA
nAaHMpoBaHWeM Haubosee ONTUMasbHbIX MyTEH MNEepeBo3KW U BbIBOpOM BUAA
TpaHcnopta. B To e Bpems HebonbliMe NPOM3BOACTBA MOMyT OKasarbcs
CTpaTerMuecku BbirogHed, Tak Kak obOnagaiotr 6onbled rMOKOCTbIO, uvalle
COOTBETCTBYIOT LENSIM COLMANbHOMO Pa3BUTUS TEPPUTOPUNA U YKNaAblBalOTCA B
0bLLEMUPOBYIO  CTPATErMIo MUHWATIOPWU3auWMKU TexHosorui. C TOukM 3peHus
YCTOWUYMBOTO  Pa3BUTUS  MWUHWU-NPOM3BOACTBA MNPEANOYTUTENIbHEM, TaK Kak
COAENCTBYIOT IOKa/IbHO-YCTOMUUBOMY 3KOHOMMUECKOMY U COLMA/IbBHOMY PasBUTUIO
TEPPUTOPUH.

Lna ManoatakHOro CTPOMTENbCTBA HeKoTopble TpeboBaHWA K Marepuanam
CyLLECTBEHHO cHwxaloTca. Hanpumep, Hecywas cnocobHocTb, TpebosaHWs K
TOYHOCTH pPa3MepoB W pag Apyrux. Mosenserca 6onbluas BO3MOXKHOCTb CHHU3WTD
3aTpaTbl HA CTPOWUTE/IbCTBO COBCTBEHHbIM TPYAOBbIM BKAagoM. B aTux ycnosuax
CHW)XeHWe TPaHCMOPTHbIX PACXOAOB MYTEM WUCMO/b30BAHUA MECTHbIX MaTepUanoB
U MHHU-TEXHONOTUH MOXET 0BecneunTb peasnbHylo BO3MOXHOCTb CTPOUTENbCTBA
OOCTYMHOrO MO  CTOMMOCTH  >KWJibsl, 4YTO W MPaKTUKYeTCs BO  MHOIMMX
passuBatowmxcs ctpaHax [55]. Mpobnema, KOTOpylo HeOBXOAMMO pewwatb npu
TakoM oOpraHu3auuW, COCTOMT B TOM, uTOBbl MOBbICUTH KOHTPO/b KauecTsa
MaTepuasoB U CTPOUTENbCTBA U MWHUMWU3WPOBATb MCMOJIb30OBaHUE 3IHEPTUU U
pecypcoB B Npouecce CTPOUTENbCTBA WU IKCMyaTaunun XKUIbsl.
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Mnasa 6. BTOPUYHbIE MEPEPABOTKA U UCIMOJIb3OBAHUE
MATEPHAJIOB

MNpopneHne cpoka >XM3HW MaTepuasoB yBeSIMUEHWEM [OJITOBEYHOCTH MOCTPOEK,
a TaKXXe BTOPWYHbIM MWCMO/Ib30BAHUEM MaTepUasioB MOC/NE OKOHYaHWUs Cpoka
KM3HW  MOCTPOEK  SBNSieTC  CNocobOM  CYLLECTBEHHOrO  MOBbILLEHHS
3(P(PEKTUBHOCTU WUCMOb30BAHWUSA U IKOHOMUM IHEPTHU. YuuTbiBasi COKpalleHWe
3aTpaT Ha 3axOpPOHEHWe OTC/YXKMBLUMX MaTepUasioB U TO, UYTO MPW BTOPUYHOM
MCNO/Ib30BaHUM OCHOBHbIE 3aTPaTbl 3HEPrUM yxKe Oblsn cenaHbl NpU NepBUYHOM
NMPOW3BOACTBE,  MOXHO  MOJIYYWTb  3HAYWUTENIbHbIM  3KOHOMHMUECKMH M
3KOJIOrMYECKUI 3pdheKT.

3HauuTeNbHbIA NOTEeHLMaN 3KOHOMWM 3aK/IlOUEH TaKXXe B MCNOJIb30BaHWM
OTXOJOB MNpPU MNPOU3BOACTBE CTPOWUTENIbHbIX MaTepuasioB. XoOTa 3TOT nyTb
3KOHOMMM  OOLien3BeCTEH M MCrMonb3yeTcs Ha Haubonee nepenoBsbix
NPOMU3BOACTBAX, HO €le B HefOCTaTO4HOM cTeneHW. HeonpasgaHnHo 6Gonblioe
KO/IMYECTBO OTXOAOB MAET B OTBa/ibl, 3arpsA3Hss OKpYXKalollylo cpeay,
ocobeHHO Ha Hebonblumx npeanpusTHax. B nepsylo ouepefnb 3TO NpoayKTbl
nepesonepepaboTku, OTBasibl  GefHbIX WM NYCTbIX NOPOL B  CbIPbeBOM
NPOMbILLIIEHHOCTH, OTXOAbl OT CXKUIaHWsl Yrfisi Ha TEno- U 3/eKTPOCTaHUMsX,
OTXO4bl  LE//IONO3HO-OYMaXKHOM — NPOMbIWAEHHOCTH, a Takke TBepaple
XO3AUCTBEHHO-ObITOBbIE  OTXOAbl. MHOrME M3 3TUX OTXOZOB MOryT 6ObiTb
UCNONb30BaHbl A/ MPOW3BOACTBA CTPOMUTE/IbHBIX MaTepuasioB W  ApYyrou
NPOAYKLMH NMPU CPaBHUTENBbHO HeBONbLUMX 3aTpaTax IHEpPru.

Mpu coBpeMeHHOM ypOBHE 3HAHWUW KaXKAbld MOXET MOCTPOMUTb LENouKy
MaJsIoOTXOAHbIX MPOU3BOACTB, CBA3AHHbIX B €AMHbIA TeXHoNornuecku uuka. Ho
KaK MoKa3blBaeT MNpaKTWKa, TaKWe KOMMJEKCbl CyLIeCTBYIOT TOJIbKO B
BbICOKOPA3BUTbIX CTpaHax, r4e LeWCTBYIOT CWJ/IbHble NMPaBOBble, IKOHOMHUUYECKUE
M obwecTBeHHble CTUMY/bl A8 3KOHOMMWU PECYpPCOB W COXPaHEHHs
okpyxatowen cpegpl. B CkaHOMHABCKUX CTpaHax MiaHUPYIOTCS He TOJNbKO
6e30TXoaHble NPOU3BOACTBA, HO U BE30TXOAHbIE ropoaa, rAe NPOU3BOACTBO U
ObIT NNaHUPYIOTCA KaK eauHbii Oe3otxogHbid komnnekc [19]. Mpuuem 310
LBWXXeHUe, HauaToe C HeBOosbLMX FOPOAOB, pacnpocTpaHseTca Ha Bce Bonee
KpynHble ropofa M NPUHUMAeT XapakTep BCEMUPHOrO ABWXXEHUS, W3BECTHOro
Kak JkocuTu (Jkoropopa), kotopoe nogaepkusaercs OOH.

CnoxHOCTb NMiaHWpoBaHUs 6Ge30TXOAHbIX MPOM3BOACTE 3aKloyaetcs B
TPYAHOCTH cHanaHCMpPOBaHUS 3KOHOMMUECKM BbIFOAHbIX 06BHEMOB NPOU3BOACTBA
U notpebnenus. Uem KpynHee npennpuatvs, TeM TpyaHee AOCTUrHYTb BanaHca.
OTx0Abl KPYnHbIX [O6bIBAIOWMX NPEANPUATUI WM IHEPreTUUECKUX KOMMIEKCOB
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HacTO/IbKO BESIMKKM, UYTO MNPOAYKTbl BTOPHMYHOrO MPOM3BOACTBA MPU MNOJIHOM
UCNOMb30BaHWW OTXOJ0B MOryT ObiTb peanu3oBaHbl TOMbKO Ha OOnbLUKMX
TEPPUTOPHAX NPU CAULIKOM BOJbLIMX TPAHCMOPTHLIX Pacxofax, KOTopble YacTo
nepeKpbiBalOT BECb 3KOHOMUUYECKMH 3dhheKT 3KOHOMUM nepepaboTku. Moatomy
3aMKHyTble, 6e30TXOAHble LMK/Ibl NPOM3BOACTBA W nOTPebieHWs BbirogHee
co3fasaTh Ha HeBOMbLUMX NPEANPUATUSX C BO3MOMKHOCTbIO ObICTPON CMeHbl
NPOMU3BOAMMOMN MNPOAYKUHMU W TEXHOJIOTMM, M 3TO OfHA M3 CyLLEeCTBEHHEWLLUX
NPUUMH  nepexofa K HeBONbLIMM, HO TEXHONOMMYECKM COBEPLUEHHbIM
NPOM3BOACTBAM, pa3MellaeMbiM B MecCTax, rfAe BO3MOXHO obecneuntb
npuBbINbHYIO, CHaNaHCUPOBaHHYIO U BE30TXOAHYIO 3KOHOMMKY.

BropbiM HanpasnieHMeM MCNO/b30BaHWA OTXOAOB AO/MKHbI ObiTb MeCTHble
NPOM3BOACTBA NO nepepaboTKe MPUBE3EHHbIX WM UMMNOPTUPOBaHHbIX paHee M
OTCAY>KUBLLMX CBOM CpoK u3penui. epepabotka meTannonoma uaile 6onee
BbIFOAHA Ha KPYMHbIX NPeAnpUATHAX, TaK KakK 3TO 3a/lOKeHO B MX OObluHYO
TEXHOJNIOMMIO W CYLLECTBYET MWPOBOM PbIHOK MeTaaionoma. Ho orxombl W3
[PEBECHHDI, MOJIMMEPHbIX MaTepuanos, Oymard, TKaHel BMOJHe MO Ccuaam
opraHu3oBaTb Ha HeBonbluMx npeanpuatuax. Kak nokasbiBaeT MupoBas
npaKkTUKa, NpW NPaBUNbHOM OpraHW3auuM Takas nepepaboTka MoyeT ObiTb
3KOHOMMUYECKM BbIFOAHOM MPM XOPOLUO OpraHW3oBaHHOW cucTeme cbopa U
COpPTMPOBKM OTX0f0B. BO MHOMMX pa3sBuTbiX CTpaHax COPTUPOBKa 6bITOBbIX
OTXOJ0B MNPOMU3BOAMTCS CaMWUM HacesieHMeM, UYTO CYLLECTBEHHO YAelleBnseT
TEXHONOMMUECKHUH LMKN nepepaboTKu.

XOopoLlwnM NpUMepoM MOXKET C/YXWUTb LEMOHCTPaLMOHHbIM goM B Bartepnoo
(Kanapa) [56], B KoHCTpykuun koToporo 6onee, yem Ha 50% ucnonb3oBaHbl
npoaykTbl nepepabotku. ObwecTeeHHas opraHusauus “Real Goods” ¢ 1978 r.
peKksaMuMpyeT M YCMewWwHO  pPacnpoCTpaHsieT  matepuansl M TOBapbl,
U3roTOBJIEHHble B pe3ynbTaTe BTOPHUHOM nepepabotku [57]. Bonee Hu3kas
CTOMMOCTb M CPaBHWTE/IbHO BbICOKOE KAaueCcTBO 3TMX TOBapoOB Aesaer
NPUBbINBHBIM 3TOT 3KONMOrMUYECKWi BU3Hec M peliaeT nNpobieMy CTPOUTENbCTBa
LOCTYMHOrO BCEM >XWJ/IbSl MPU OAHOBPEMEHHOM YTW/IM3aLuMKW OTXOAOB, TO €CTb B
COOTBETCTBMU C NPUHLMNAMU YCTOMUMBOrO Pa3BHTUA.

Bonbluve BO3MOXHOCTH B nepepaboTKe WM MCMO/b30BaHWU MAsIOLEHHbIX
MCXOOHbIX MaTepuanoB OTKPbIBAIOTCA C Pa3BUTHEM TEXHOJIOTMH  aKTHUBaLMU
CBA3YIOLMX MaTepuasioB METOAAMHU MeXaHOXMMuM [42], palowmumMu BO3MOXKHOCTb
nonyyaTb BbICOKOKAUECTBEHHbIE CTPOMTE/bHblE MaTepuasibl U3 OTXOA0B A06biuM
Cbipbsi, OTXOLOB 3HEPreTUYECKUX MPOU3BOACTB, TPYHTOB MOC/I€ BbIEMKU M3
KOTNOBaHOB /1 (DyHAAMEHTOB, CTapbiX CTPOWTENIbHbIX MaTepuanos. B crartbe
B.B. 3bipsHoBa A0CTaTO4HO NOAPOBHO OMUCaHbl MPOLECChl MeXaHUYECKOM
aKTUBALMK 30JIbHbIX YacTHL, C OLHOBPEMEHHOW cenapauuen (yganeHue KpynHoH
hpakumM) ¢ nomoubio 3nekTpomaccknaccugpukatopoe (IMK). lMosbiweHue wu
cTabunusaums KauecTsa AoCTMraetca AobaBkamu (LEMeHT, Apyrde no cocrasy
30/bl) U NepemellrBaHWeM (roMoreHusauuen cmecH). Ha ocHOBe 3TUX BSXKYLLMX
MOXEeT W3roTaB/MBaTbCs GETOH HEBbICOKMX MapoK, HO BMOJIHe MPWroAHbIA ANs
ManoaTaXHOro CcTpouTenbcTea. JTOT cnocob akTuBauWMu fAaeT  Xopoluue
pe3ynbTaTbl NpU COMEp)KaHWM B 30/ax oKcuaa Kanbuus oT 5 go 15%, uto
3HAUWUTENIbHO PAaCLUMPSIET MCMOJIb3yeMble COCTaBbl 3071 MO CPaBHEHWIO C
M3BECTHbIM CMOCOBOM  aKTMBaLMK 30/bHbIX YacTWl, 3aTBopeHWeM 3%-M
pPacTBOPOM X/IOpUAA KaNbLUUS WM COJNISHOW KMCNOTbl, KOTOPbIA MPUMEHWUM
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Tonbko A0 7%. Hosblil cnocob onTuManeH anis 30/ yHOCa NPW CKUraHuu Bypbix
yrnei. CTpouTeNnbHbIM KaMeHb, M3rOTOBMIEHHbIM Ha OCHOBE GYPOYrosibHbIX 3071,
aKTMBMPOBAHHbIX UYACTO  XMMHUECKMM  CnocoboM, HWMeeT MNpoYHOCTb B
3aBUCUMOCTH OT cocTaBa oT 1 go 25 Mna, a npu akTMBauuu c nomoubto IMK
npoyHocTb Bo3pactaeT Ao 5 - 30 Mna. [lobaBka LemMeHTa NOAHUMAET HUXKHIO
rpanuuy npouHoctv (15 - 20 Mna npu pobaeke 15% uementa B 301y B
npouecce axkTuBauuu). [lpoyHOCTb 6GeToHa Ha OCHOBE aKTMBMPOBAHHOM
6ypoyronbHol 3onbl ¢ comepxkaHueMm 25 - 30% uemeHTa B BAXyWeH cmecu
OyneT Ta ke camas, Kak W NpW WCNOMb30BaHWM TONbKO nopTiaHauemeHta M-
400, ecnu BbigepaHbl 6onee AJMHHbIE CPOKM TBEPAEHWUS ANSl  30JIbHbIX
BXKyWMX (28 cytok). MNpu 3tom wucnonbayercs B 5 - 10 pa3 meHblwe
nopTtnaHguemerta. Pacxop 3Hepruv Ha NpPOW3BOACTBO 30/IbHOMO  BSXKYLLErO
He3HauuTeNeH MW OnpejenserTca  3aTpataMu  3HepruM Ha  [obbiuy W
TPaHCMOPTUPOBKY COCTaBAAIOWMX ANsi BETOHHbIX CMeced W Ha NPOW3BOLCTBO
LEMEHTHbIX fODBAaBOK.

(DaKTHUEeCKH, CPeacTBaMh MEXaHOXMMUU MOXKHO YNyudllaTb XapaKTepUCTHKH
GONbLUMHCTBA ~ arperaTHbiX  CTPOWTE/IbHbIX ~ MaTepuasoB W MCMO/b30BaTbh
HWU3KOKaueCcTBEeHHbIE MaTepuasbl, KOTOpPble BCErfa ecTb Ha MeCTe CTPOUTE/bCTBA
AW B ero BAWKaWWwMX OKPEeCTHOCTAX, B YaCTHOCTM, Y/ydlaTb KadyecTBoO
rpyHTo610K0B, Kepamuku v ap. Ho B kaxaom cnyuae 3to Tpebyer nposeneHus
UCCNefOBaHWI N0 U3BECTHOW METOAMKE U OTPabOTKU TEXHOMOrMH MPOM3BOACTBA
C y4eTOM 0COBEHHOCTEN MECTHbIX MaTepuasos.

CpeactBaMM  MeXaHOXMMWMM  aKTUBMPYIOTCA TaKXe ycTapeswue, Nubo
6biBlWMe B ynoTpebrieHUH BsXXylwMe MaTtepuasbl. EcTecTBeHHO, UTO TexHoNOrMM
Ha 6ase MexaHOXMMHU WMeloT Bonblwoe Oyayliee B CTaHOBEHUW NMPUHLMNOB
YCTOMUMBOrO PasBWUTHs, TakK Kak NO3BOAIOT BTOPHYHO MCNONb3oBaTb Haubonee
MHEpTHble M TPyAHO nogjalolwmecs nepepabotke Matepuanbl. PakTUuecku
MOXHO 6bllo 6bl  paccuuTbiBaTb Ha MPOWM3BOLCTBO BSDKYLUMX M3 OTXOROB
BbIXOLALWMX M3 CTPOS OBBEKTOB CTPOMTENbCTBA 6e3 [ONOMHUTENbHOM fo6bluM
HOBbIX CbIPbEBbIX MaTepWasoB Mo aHanorMu co cranbio. OcobeHHo 3To
aKTyanbHO A/ MOCTPOEHHbIX B rofbl MHAYCTPUANU3ALMW FOPOLOB, TAe KAauyecTBo
U [O/roBPEMEeHHOCTb OBBEKTOB NPUHOCHIIUCD B YKEPTBY PELUEHWUS CHIOMUHYTHbIX
3apay. B Takux ropopax BeTxui, nognexkawui cHocy goHg pocturaet 60% u
6onee. [lna 3ameHbl 3TUX 3[aHWUH B KOPOTKME CPOKW NO CTapbIM TEXHOMOrMAM
HeobxoauMo 0BecneunTb NPOU3BOACTBO HOBbIX U Pa3MELLEHUE WCMOJb30BaHHbIX
MaTepuasioB B TaKWUX KOJIMUECTBAX, UYTO MPUBELET K CYLLECTBEHHOMY POCTY
3arpsA3HEHHOCTH cpeabl 0buTaHusa. Ho Tak Kak 3aMeHa CTaporo Ha HOBOE >KWJbe
ABNSETCA HEOOXOAWMbIM YC/IOBUEM PAa3BUTHUS HaleW CTpaHbl, TO Oe3ycnoBHO
HY>XEH HOBbIM NOAXOH K TMPOW3BOACTBY CTPOMUTE/IbHbIX MaTepuasoB W
TEXHOJIOMHAM CTPOWTENBCTBA, TO ECTb K BTOPUUHOMY MCMOJIb30BaHWIO MaTepUasIoB.

Metopabi MEXaHOXUMHH TpebytoT opraHusaumm NPOU3BOACTBA
cTabunuampyolmx nobaBok, KoTopble cocTaBnsaloT B obliemM obbeme He Honee
HECKO/IbKMX npoueHToB. Ecnu  yuectb, 4TO MexaHOXWMMHUUECKHE MpPOLEecChl
NPOBOAATCA B 3aKPbITbIX YCTAHOBKAX 0€3 TOKCHUYHbIX OTXOHOB W 3HEPrus
UCNONb3yeTCs TONbKO [A/18  MPOLECCOB  nepeMelimBaHus 6e3  ha3oBbix
nepexofoB, TO MOABASETCS BO3MOXHOCTb OBecneunTb  CTPOMMHAYCTPUIO
MaTepuanamui BbICOKOrO KauyecTBa C HU3KOM 3HEProeMKoCTblo. IJKOHOMMS
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3HepruM MOXeT JocTuratb OT Heckonbkux fo 10 pa3 npu HeorpaHuueHHbIX
3anacax BTOPCbIpbS.

Mcnonb3oBaHMe OTXOAOB  NPOW3BOACTBA  AepeBoobpabOTKM  LUMPOKO
NPaKTUKYeTCs BO BCEM MWUpe, HO B HalweW CcTpaHe 3TW BO3MOXKHOCTH
peann3oBaHbl elle [aneKko He NosHOCTbio. ONUAKM, CTPYXXKWU, OTPe3KW MoryT
CNY)XWUTb B KauyecTBe HanonHutenen ons 6etoHos [9]. XoTs ero npoyHOCTHble
CBOMCTBA HECKO/IbKO YMEHBLLAIOTCSA, HO OCTaloTCA €ele [LOCTaTOYHbIMU ANs
NPUMEHEHUS B MaSIO3TAXKHOM CTpoMTenbCcTBe. [pu 3TOM yyullailoTcss HEKOTopble
nonesHble CBOWCTBA: MOBbILIAETCS TENJ0CONPOTUBIEHUE, YMEHbLIAeTCss Bec
6IOKOB, CYLLECTBEHHO CHMWXKAeTCs CTOMMOCTb GeTOHHbIX u3genuit. Tak Kak
GEeTOH LIMPOKO MPUMEHAETCS B CTPOUTENbCTBe JIobbIX  34aHUK, B 3TOM
Harnpae/ieHWH OTKPbIBAIOTCS HeOrpaHWYeHHble BO3MOXKHOCTH MPWMEHEHUS W
CHWXXeHUs! CTOUMOCTH NPOU3BOACTBA MaTepPHUasoB.

OTxopbl AepeBoobpaboTKM LUMPOKO MWCMOMb3YIOTCA B Pa3/IMuHOro Tuna
KOHCTPYKLUMOHHBIX M OTAenouHbix  Martepuanax [34].  [pouseopctso
KOMMO3WTHbIX MaTepPUasoB C WCMOJIb30BAHUEM OTXOLOB [APEBECUHbl HauMHaeT
npeBasMpoBaTb B CTPOWTENbCTBE HEAOPOrOro >KWibsi, TaK Kak oHW obnajatoT
pPALOM MPEUMYLLECTB MO CTOMKOCTH K BHELIHWM BO3LEWCTBUAM, AOJIrOBEYHOCTH
U NPOYHOCTHU MO CPaBHEHWIO C MaTepuanamu U3 YUCTOW LpeBecHHbl. [Tprmepom
MOTYT C/yXWTb (paHepa, LPEBECHO-, LEMEHTHO- W TMUNCOCTPY>KEUHbIE MAWTbI W
apyrve nogobHble matepuanbi [9].

BropuuHas nepepaboTka  CcTekna  Takke  MMeeT  3HepreTMyeckue
npeuMyLiecTBa nepes MPOU3BOACTBOM CTeK/ja M3 arperatHbiXx MaTepuasos.
Mepennaeka creknsHHOro 6os TpebyeT MeHblue 3HEPruu, YEM W3roTOBJIEHWE
HoBoro. Boi HW3KOCOPTHOrO CTekna MOXeT UCMO/b30BaTbCA KakK Hano/HWUTENb
Ans 0cobo npouHbix GETOHOB, yMeHblas MOTPEOHOCTb B TPaHCMOPTUPOBKE
KBapLEBOro necka.

BonblWwKMM NOTEHLUMANOM B COXpPaHEHWW 3HepruM obnajaer BTOPUUHOE
UCNO/b30BaHUE NONMMMEPHbIX MaTepuanos. [lpu BTOpuuHOM nepepaboTke
TPaTUTCA MEHbLUE 3HEPrUW W BbILENSETCA CYLECTBEHHO MEHbLUE TOKCHUHbIX
BELLECTB, YEM MPH NEPBUUHOM Npou3soacTee. OCOBEHHO BbIFOAHON MOXET cTaTb
nepepaboTka MOAM3ITUNEHOBbIX NaKETOB M E€MKOCTEH B KadyecTBe MOJIMMEPHbIX
CBA3YIOLMUX B U3rOTOB/IEHWUH NONMMEPOETOHOB U APYrHUX CTPOUTENbHbIX 610KOB,
KoTopble 06/1aJal0T OUeHb BbICOKOM BIAarOCTOMKOCTBIO M CleAOBaTe/lbHO MOTyT
ObiTb MCNONb30BaHbl B MECTax C MOBbILWEHHON BNAXHOCTbIO WM B KauyecTse
rugpousonauun. Temnepatypa HarpeBa B 3ToM ciydae He npesbiwaer 200°C u
3Heprus He TPaTUTCA Ha PEeCcTPYKTypU3auuilo MaTtepuana, Mo3TOMy 3TH
mMaTepuanbl  OTHOCATCA K  rpynne  HU3KO3Heproemkux.  EctecTBeHHO,
UCMONIb30BaHWe MOJIM3TUIEHOBbIX OTXOJOB CTaHeT BbIrOAHbIM B  Cllydae
OpraHu3auuMM COPTMPOBKM OTXOAOB HaceneHWeM, JMBO LeHTpanM30BaHHOM
COPTUPOBKK B MeCTax pa3MelleHuss U nepepaboTKW OTXOHLOB, U TONMBbKO nocse
3TOro TPAHCMOPTUPOBKKU K MECTY MPOWU3BOLACTBA CTPOUTESNbHbIX MaTepHasoB.
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Mnasa 7. KPUTEPUN BbIBOPA CTPOUTEJIbHbIX MATEPUAJIOB

MHoronetHssi cTaTUCTMKa Mo Habopy M KOJIMUECTBY MarepuasoB, KOTopble
UCMOJb3YIOTCA B CTPOMWTE/IbCTBE YKW/IbIX [LOMOB, LAET BEeCbMa OrpaHUuYeHHbIM
CMHUCOK OCHOBHbIX MaTepuanos. [lepeso, 6eToH, kupnuuu coctasnsior 80% or
obLero KosMuecTBa MaTepuasoB M OHM [AIOT OCHOBHOM BkNnag B obwee
aHepronoTpebneHve. MeHbwas uYacTb, BKJ/OYAIOWAS MeTabl, MJIACTMACCh,
CTEeK/I0, KPOBE/IbHble MaTepuarbl, Bymary, TKaHW, KPacku, FepMETUKH, OTHOCHUTCA
K pasHbIM rpynnam Mo 3HeproemMKoCTH, BO3AEWCTBUIO Ha OKPY>KaloLLlylo cCpepy,
cnocoby NpPoOW3BOACTBA, NPUMEHEHHIO, CTOMMOCTM. WX npasubHbIA BbIGOP
OKa3blBaeT CM/IbHOE BJIMSIHKE Ha KauecTBO COBPEMEHHOro CTPOWTENbCTBA,
NO3TOMY MPOEKTUPOBLUMK [LO/IKEH OPHUEHTUPOBATHCH B XapPaKTEPUCTHUKAX 3TUX
mMaTepuasnoB MpPU OTCYTCTBUM TBEPAO YCTAHOB/EHHbIX CTaHAapToB. [pu 3Tom
HaAO YYeCTb, UTO BBEAEHWE B PACCMOTPEHHE M OOOPOT HOBbIX MaTepUasoB M
TEXHO/IOTWM HEe BbluepKWUBaeT cTapble Martepuanbl. [lpuHUMMBI  yCTOMUMBOrO
pasBuUTUs TPebYIOT MMHUMM3AUMM BO3AEUCTBUS Ha OKpYyXalolwylo cpeny M
MWUHWMM3aUMK  WUCMO/b30BaHWUS 3HEPrMU W pecypcoB. YueT pasHoobpasus
TEPPUTOPHATIBbHBIX, IKOHOMUUECKHUX, IKOIOTMUECKHUX W COLMabHbIX YCIOBUN NpU
MOWCKe ONTUMasIbHbIX PELLEHUH MOXET MPUBECTH K COBEPLUEHHO HEOXXWAAHHbIM,
oyeHb 3PEKTUBHbIM pesynbTataM. [loaTomMy HapaboTaHHOe uYenoBeuEeCTBOM
pasHooOpa3We MaTepuanoB U TEXHONOTWH SBNSETCS BONbLUIOK  KyJbTYpHOM
LEHHOCTbIO, NO3BOAAIOWEN BbIBUPATb ONTUMAsIbHbIE NYTH PA3BUTUS.
PacnpoctpaHeHHble paHee, HO Heucnosib3yeMble B HacTosiliee BpeMms
mMaTtepuanbl MOryT MOMy4YUTb MPEUMYLLEeCTBa MpPU MPOBEAEHWU aHanu3a C
NO3WLMK YCTOMUMBOrO pa3BuTUS. YNOMUHaBLIMECS paHee pekomeHpauuu LleHTpa
OOH no passuTHIO HaceneHHbIX NyHKTOB (XabuTaT) Ans pasBUBAIOLLMXCA CTpaH
UCMOJIb30BaTh MPEUMYLLECTBEHHO MECTHbIE CbIPbEBblE PECYPCbl U TPAAWLMOHHbIE
TEXHOJIOTMMU, 4YTODbI OrpaHWuMTb MMMOPT MAaTePUaNoB U CHU3UTb CTOMMOCTb
KWibsi OO [AOCTYNHOTO YPOBHS BbITEKAOT M3 3HEPreTMYECKOro aHanusa
npobnembl. LeHa 3Hepruu cTana  ueHooOpasylowuM  PakTopoMm s
CTPOMTE/IbHbIX MaTepuasioB Ha MUPOBOM pbiHKe. Matepuasnbi, Nnpou3BoauMbie B
Pa3BUTbIX UHAYCTPHUAsIbHBIX CTPaHax Ha KPYMHbIX 3aBOAAX C BbICOKOW CTeneHbio
nepepaboTKK CbIpbeBbIX PeCYpcoB, TPebyloT OGOMbUMX 3aTpaT 3Hepruu, K
KoTOpbiM f0o6aBnsioTcs 6GosbluME PACXOfAbl 3HEPrMM HAa TPAHCMOPTHUPOBKY.
CyMMapHble pacxofbl BbIBOAAT CTOMMOCTb 3TUX MaTepuasioB 3a npegenbl
3KOHOMMUECKM OMPAaBAAHHbIX NS Pa3BUBAIOLLMXCS CTpaH, KpOMe MaTtepuasos,
KOTOpblE WCMOMb3YIOTCA B HEOOMbLWMX KOMMUECTBAaX, HO WX NPUMEHEHWe
ONpaBAaHO TEM, YTO OHM CYLLECTBEHHO Y/yuyllaloT KauecTBO CTpouTenbcTea. B
1abn. 7.1 npuBegeHo cCpaBHEHWE 3Hepro3aTpar Ha JOMa C Pa3fIMYHOM CTeneHblo
MCMONb30BaHUs NPOMBbILLIEHHO MPOU3BEAEHHbIX CTPOUTESIbHBIX MaTepUasoB.
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Tabnuya 7.1

3artpartbl 3HEPrUM Ha CTPOMTENBCTBO AOMOB U3 PA3/IMUHBIX
matepuanos B ApreHtuHe [28]

Tun goma u3 Marepuansi Konunuectso Jxeprus ans MNonHas 3arpartbl
martepuanos Kaykgoro Heprua, JHEepPruun Ha
marepuana, mx 1 Mm%,
mx Ml /m2
MpombiwwieHHo LemenT, kr 10159 40636 126690 1583
U3roTOBJIEHHbIX neCOK, m3 29 9537
M3BecTb, Kr 279 11511
Kupnuun\
yepenuua, Kr 21961 51828
Cranb, Kr 880 3608
Kametb, m3 27,4 9042
OkHa\ asepv 528
YactuuHo LemenT, kr 14780 59120 105162 1314
NPOMBbILLINEHHO Mecok, M3 42 13761
WSTOTOBNEHHBIX  Yagects, kr 1584 14292
Cranb, Kr 525 2152
Kametb, m3 38 12672
KpoBenbHblie
maTtepuanbl, M2 96 2640
OkHa\ asepv 528
MecTHbix [pyHT, KF 77360 147 47224 590
LemeHrt, kr 5386 21544
Mecok, M3 18,5 6105
M3BecTb, Kr 1079 9711
Depeeo, M3 10,1 4717
KameHb, m3 18,4 6072

KposenbHbie
maTtepuaibl, M 96 2640
Oxna\ asepu 528

2

B pomax, NOCTPOEHHbIX M3 MeCTHbIX MarepuanoB ¢ OGosblwoi poned
py4HOro TpyAa, 3aTpaTtbl 3HEPTHU B HECKOJIBKO pa3 HUXKeE.

OnNTUMHU3ALMOHHBIW  NOAXOA,  KOHEYHO, OT/MYaeTCs  OT  TWUMNOBOrO
NPOEKTUPOBAHWUS WU YCIIOXKHSET 3afjady npoekTUposlmka. Heobxogumo HaiTw
OLMH WM OrpaHUYEHHOE KOJIMYECTBO ONTUMMU3ALUOHHBIX KPHUTEPHEB, UTOODI
3agaua 6bina paspewuma. B pabote [28] B kauecTBe efMHOro KpuTepus Ans
ONTUMHU3AUMKM  MNpPEeAnaraeTcsi MUCMosb3oBaTb  MWUHUMYM  3HEPrHU  MOJHOMO
YKM3HEHHOrO UMKNa MaTepuanoB - MPWUHUMN «OT KO/biGenu [O  MOrwsibly,
KOTOpbIA  BKJ/IOYAeT 3aTparbl 3HEprud Ha NPOM3BOACTBO  MaTepuasos,
TPaHCMOPTUPOBKY, MOATOTOBUTE/NIbHBIE U CTPOUTE/bHbIE PABOThl W YTUIU3ALMIO
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MaTepuasioB Mocsie OKOHYaHUs CpoKa aKcnyaTtaumu. Yem MmeHblue notpebnerue
3HEPruHU, TEM BbIFOAHEE WCMO/Nb30BaTb Matepuan. PelleHWe npuHUMaeTcs no
MHHWMM3ALMK BCEX 3aTpaTt, HO NPOMEXKYTOUHbIA aHann3 HeobxoauMO NPOBOAUTDL
ONA  KakpoWw cTaguu oTgenbHo. [MpuueM cpaBHeHWe UM BbIGOP OCHOBHbIX
KOHCTPYKLHMOHHbIX MaTepuasioB AOJDKEH BK/lOYaTb aHaNM3 3aTpar 3Heprun He
TO/IbKO Ha eAWHULY Maccbl MaTepuana, a N0 MUHUMMU3ALMU 3aTpaT IHEPTUU ANs
LOCTUXKEHUS TpebyeMmbix XapaKTePUCTHK KOHCTPYKLMK: NPOYHOCTH,
TENNOCONPOTHB/EHUA, BNAaroCTOMKocTM W ap. B T1abn. 7.2 u 4.4 npusepebi
CpaBHUTE/IbHbIE [aHHble MO YAE/NbHbIM 3aTpaTtaM 3Hepruu Ais [OCTUXKEHUS
€IUHWUYHbIX MPOYHOCTU W TEMJIOCONPOTHUBIEHUS OrpPaKAAIOLLMX KOHCTPYKLMHK.
CpaBHeHHe 3THX, a Take faHHbiXx B Tabn. 7.1 v 7.3 noateepxpaet 60nbLUOH
noteHuMan cbepexkeHuss 3HEpruuM Npu OonTUMasbHOM Bbibope MaTepuasoB M
opraHu3auuu ctpoutenbcTea. [MpuBeaeHHble LUMPbI B3STbl U3 Pa3HbIX UCTOYHWUKOB
U 3aBUCAT OT MHOMMX OBCTOATENLCTB, NMOITOMY OHM MOFYT BbiTb MCMONb3OBaHDI
TOJIbKO [AJ/11 OPUEHTUPOBOYHbIX OLEHOK. [1Ns TOUHbIX PaAcCYETOB OHWU LOJIKHbI
6bITb NPUBEAEHbI B COOTBETCTBUE C YC/IOBUSMU W BPEMEHEM MPOEKTUPOBAHUA Ha

6a3e MeCTHbIX AeHCTBYIOLIMX HOPMATUBOB M CBEAEHUM.
Tabnuya 7.2
3atpatbl 3HepruM Ha efuHULY NPOYHOCTHU CTPOMUTENbHbIX MaTepuanos [28]

Marepuan Mogaynb MnotHocTb JHeprus Ha 3arparbi
ynpyroctv E, NpoOW3BOACTBO 3HEpruu Ha
MH/M2 eMH1LblI Maccbl, efiMHuLYy
Kkr/m3 npoyHoctv (E)
LpesecHbie 110000 500 1170 53
nMnomatepuanbl
BetoH 14000 2400 720 124
Kupnuun 30000 1800 2800 167
XKenesobetoH 2700 24000 8300 738
Cranb 210000 7800 43000 1598
AntoMuHUI 70000 2700 238000 9180

Tabnuua 7.3

CpaBHeHWe 3aTpar 3HEpruu Ha CTPOMUTENIbCTBO OJHOCEMENHDIX U
MHOrO3TaXHbIX >XUnbix gomos B CLLIA [28]

3atparbl 3HEPrUM Ha €AUHULY MIOWAAH, M,El,)o(/M2 XKunow gom

OpHoceMenHbli kapkacHbii (CLUA) MHoroaTaxkHbIi
Mpsmble Ha cTpouTenbHbie paboTbl 422 695
Ha noaroToeBky U BCnoMoratesibHbie
paboTbl 262 239
O6wme 684 934

AHanorvuHbiM o6pa30M MO>XHO nNpoBOAUTb aHa/Iu3 Ha MHWHUMYM 3aTpar
3HEepruu Nno BCEM OCTaJ/IbHbIM XapPaKT€pPUCTUKaM 3/IEMEHTOB KOHCTPYKUWKU OOMa,
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obecneunBaeMbiXx  OTAENOYHBIMH,  MAPOW3ONALMOHHBIMH,  BNArO3aLiMTHBIMM
MaTtepuanamu, repMeTUKamu, Kiesmu, obopyaoBaHWeM, BbiOWpas Te€ OCHOBHble
TEXHUUECKME XapaKTEPUCTHKMU, KOTOPble OMPeaensitoT KauyecTBO MO OCHOBHOMY
npefHasHaudeHuto Marepuanos. KoHeuHo, 3hheKTUBHOCTb TaKoro aHanusa
3aBUCUT OT OTHOLUEHWS 3aTpaT 3HEeprdd Ha MPOM3BOLACTBO W MPUMEHEHHE
aHanuMauMpyemMoro Matepuana K obwum 3atpataM B fgoMe. B cniyuae
HE3HAYUTENIbHOrO BK/IaAa SHEPreTHUECKUi aHaiu3 HeuenecoobpaseH, UTo pesko
orpaHuuMBaeT oObeM aHanMTHUECKOM paboTbl, cocpeaoTayMBas €ro TOJbKO Ha
OCHOBHbIX 3HepronoTpebnsowmux Matepuanax. Ho Heobxoaumo uMmeTb B BUAY
U3MEHEHUS! 3TUX COOTHOLLUEHWH MPW NEpexofe K HOBbIM KOHCTpyKuusm. Ecsu
paHblue TEMJIOM30/SALMUOHHbIE MaTepuasbl COCTaB/SIM HE3HAUMTENbHYIO YacTb
MOSIHOM 3HEpPruu, TO B COBPEMEHHOM KapKacHOM [OMe OHW OTBEeYaloT yxKe 3a
20% u 6onee NosHbIX 3aTPaT IHEPIUU M MOITOMY aHANIU3 TEMNOU3ONALUOHHBIX
MaTepuasioB C TOUKM 3PEHUS MWUHUMH3aLWMKM  3HEPruu CcTan  HeobXoauM.
OcHoBHble 3aTpaTbl 3HEPrUM NO Pa3/MuHbLIM TUNaM MaTepuanos, 0OopyaoBaHUs
U CTPOMUTENbHBIX paboT B ofHoceMenHoM >unom gome B CLUA pacnpegeneHbi
cnepyowmnm obpasom [28], %:

- 6eToH - 3,37,

- KaMHu - 2,3,

- nepeso - 9,81,

- Tensiousonsums /snarosawmta - 20,02,

- nBepv - 6,41,

- OoTAenoyHble matepuansi - 9,26,

- cTpouTenbHble paboTbl - 12,50,

- 6NaroyCTPOMCTBO TEPPUTOPUH U NOABOL KOMMYHHKaumii - 9,05,

- UHXeHepHoe obopygosanue - 27,27.

CymmapHoe aHepronoTpebneHMe Ha eaWHMUy nNaowagu cocrasnser
5023 mx/m2. B pomax ApreHTWHbl pacnpefiefieHMe 3aTpaT  3HEepruu
COBepLUEHHO Apyroe U Ans Poccun oHo Toxe ByfeT CywecTBEHHO OT/MuYaThCs.
K Tomy >ke npuBegeHHOe Bbille pacripefesieHde B CBOWO ouepefp obnagaet
3HAUYUTENIbHBIM NOTEHUMANOM 3HeprocbepeXkeHns, Tak Kak 34eCb MCMo/b3yloTcA
martepuasbl UCK/IOUMTENIbHO MPOMDILLIEHHOrO W3rOTOB/IEHUS U CTPOMTENbCTBO
NPOBOAMTCSA HAEMHbIMU PaBOUUMU U UHIKEHEPAMMH.

OtpenouHble Matepuasbl XOTSi W COCTaB/SAOT  3HAUMTENbHYIO 4YacTb
3HEpreTMUecKMx 3arpar B [OMe, HO npu WX Bbibope ualwe oOTAaeTCS
NPEeUMYLLECTBO APYrMM KPUTEPHSIM: 3CTETUUECKUM W 3IKOJIOTMUECKUM, XOTS WU B
3TOM cnyyae, Kak W B C/ydasx MaTepuanos, obecneumBaloiyx KavecTBO
COefIMHEHUH, 3alUWTY OT BPeAHbIX BO3AEUCTBUI U Ap., YEM Bbille KauecTBO, TEM
MEeHblUe pacxof MaTepuasoB, TeM MeHblle Bknag B obwee noTpebneHve
3Hepruu. 34ecb CUTyauusi aHasiorMyHa C  MOJIMMEPHOM  Tenjou30/sLMUeN,
NPUMEHEHWe KOTOPOM 3HEPreTMUECKM BbIFOQHO, XOTs €€ MPOW3BOACTBO
OTHOCHTCS K Fpynmne BbICOKO3HEProeMKUX MaTepHasios.

Ec/n ucxoamTb U3 COBPEMEHHbIX U BCE yBeNUuMBalowmxca TpeboBaHui Ha
TENOU30NALMIO AOMa, TO MOXHO CKa3aTb Ha OCHOBAHWW MPUBELEHHbIX B
0630pe AaHHbIX, YTO AOMa C AEPEBAHHBIMU U, BO3MOXHO, C Xene306eTOHHbIMU
KapkacamMu W [oOMa C JIMTbIMU CTEHAMU M3 BbICOKOKAYeCTBEHHOro 6eToHa ¢
TENJIOU30NALMEN COBPEMEHHBIMU NIETKUMH YTEMIUTENSIMA UMEIOT OMNpeaesieHHoe
NPeUMyLLECTBO MNepes OCTaslbHbIMU KOHCTPYKUMsMH. Ho 3ToT BbIBOA MOXKET
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ObITb CAENaH TONbKO B CPEAHECTaTUCTUYECKOM cMbicne. OnTUMasbHbIA cocTas
MaTepuasioB MOXKET CYLLECTBEHHO W3MEHWUTbCS B 3aBUCMMOCTM OT 3aTpar Ha
TPaHCNOPTUPOBKY M OT APYrux TpeboBaHUI K apXMTEKType AOMa, B TOM UMC/IE W
HEeobXOAMMOCTH 3aTpaT Ha YTUIM3auMIO MaTepuasoB MOC/E OKOHYAHWS CPOKa
3KCnayaTaumMu goma.

OpgHO M3 BaKHeWWwMX TpeOOoBaHWM K [OMYy W OOWH W3 OCHOBHbIX
napamMeTpoB 3HEPreTUYECKOro aHanu3a - LOJSrOBEYHOCTb >Xuauwa. KameHHble u
TPYHTOBblE [OMa CYLIECTBEHHO [OJITOBEYHEW [EpPEBSHHbIX, W 3HEpreTMyeckue
3aTpatbl Ha [OOblYYy KaMHSi U FpyHTa HEBEJIMKHM, €C/iM OHW JoObiBalOTCS BOIM3U
cTpouTenbcTBa. B 3ToM cnyyae 3artpaTtbl 3HEpPruM, OTHECEHHbIE K BPEMEHHOMY
MHTEepBaNy 3KCM/lyaTauuMud [OMa KakK >KWWILE, MOryT ObiTb CpaBHUMbI WM
MeHblle, YeM Jpyrux TUnoB [foMoB. [lepeBsiHHble KapKacHble goMa WMEIOT
MEHBLUMI CPOK 3KCM/lyaTauuu, HO 3aTpartbl Ha WX CTPOMTENbCTBO, pa3bopky W
NepecTPorKy CYLLECTBEHHO HWXKE, YeM KaMeHHbIX, MO3TOMY OHW MOryT WUMETb
npeuMyLLecTBa B TeX C/lydasiX, Korja onpeaensiolMMy (hakTopamu SIBNSIOTCS
MUHWMaJIbHasi BE/IMYMHA KanWTasibHbIX BJIOXKEHUH M UX ObICTpasi oKynaeMmocTb, a
Tak)Ke Korga oBOCHOBaHbl NMPEMMYLLECTBA ObICTPOro pPasBUTHUS M CBA3AHHOM C
HUMW HEOBXOAUMOCTH NEPECTPONKM XKUULLA.

CepbesHbiM BpeMeHHbIM OrpaHWdeHUeM Ajisi BbIcTPOro OBHOBAEHHS XKWJIbIX
JoMoB  OyneTr  CpoK  BO30OHOB/EHMS  NpUpoaHbIX  pecypcoB.  Cpokw
BOCCTAHOBJ/IEHUS! BbICOKOKAUECTBEHHOM LMKOPACTyLLEN ApeBecuHbl Bonblue, yem
CPOK 3KCMayaTauuu >KWIMILA W3 OPEeBecHblX Martepuasnos, noatomy 6es
opraHusauun cOanaHCUpOBaHHOIO LMK/IA CTPOWTENbCTBA M BOCCTAHOBJIEHWS Ha
6a3se MeCTHbIX pecypcoB MyTb ObICTpOro OOHOBMEHUS He COOTBETCTBYET
KPUTEPHSIM YCTOMUMBOrO pa3BuTUs. B 3ToM cnyuae BcTaeT BOMpoc He TOJBKO
MCTNONb30BaHWUS  AOJIFOCPOYHbIX  MaTepUasioB LS CTPOUTENbCTBA, HO W
NJaHUPOBaHUS CaMOro >KWMLWA TaK, 4ToBbl OHO obecneunBano [OCTOMHble
YCJ/IOBUS )KM3HWU Ha OJIMTENIbHYIO NEePCNeKTUBY.

HeobxoAMMON XapaKTEPUCTUKON B 3HEPreTHYECKOM aHasu3e SB/ISEeTCS
OTHOLUEHHE NOJIHOW 3HEPruH, 3aTpayeHHOW Ha MPOW3BOACTBO MaTepuasioB M
CTPOMTENIbCTBO AOMA, K €XKErofHbIM 3aTpaTtaM 3HEpPruy Ha 3KCrulyaTauuio joma.
JTa BeNMYMHA XapaKTepPU3yeT BadKHYIO 3IKOHOMMWYECKYIO KaTeropuio - BpeMSs
OKYNnaemMoCTH 3aTpaT Ha CTPOUTENbCTBO gAoMa. B passuTbix cTpaHax 3To
COOTHOLLEHWE MEHbLLE, B Pa3BUBAIOLLMXCA Bosiblue A8 paBHO3HauHbIX JoMoB [28].

EcTtectBeHHo, HEBO3MOXHO Ha3BaTb KOHKPETHYIO BEJIMUUHY
aHepronoTpebneHnUs ANs BCeX MNPOEKTOB, TaK KaK C/MIIKOM pa3Hoo6pasHbl
ycnosust U TpeboBaHUS K MpPOEKTaM [JOMOB, HO NPOBELEHWE 3HEPreTHYEcKoro
aHanM3a M MUHUMMU3aUUs IHEPronoTpebneHus Npu yLOBNETBOPEHWUH OCHOBHbIX
TpeboBaHWi K NPOEKTUPYyeMbIM AoMaM 6e3yc/noBHO AaeT BO3MOXHOCTb Ha
OCHOBaHUM E€OMHOrO KPUTEPHUs pelatb Lesbli KOMMIEKC CNOXKHbIX npobnem,
BO3HUKAIOLLMX MPU MEpPeXofe K YCTOMUYMBOMY PasBWUTHIO MMPOBOro coobluectsa
W OTAE/bHbIX PErHOHOB.

BakHocTb 3HepreTHueckoro aHanMsa TakXKe 3aBMCUT OT pofa peLlaembixX
NPOEKTUPOBLLMKOM  3ajay: oOpraHusauuss NepcrneKTUBHOrO  CTPOWTENbCTBA,
MPOEKT 3aCTPOMKWU 3HAUMTEIBHOW TPYNMbl AOMOB WM MPOEKT U CTPOWUTENIbCTBO
ogHoro gpoma. B nocnegHem cnyuae, oueBMgHO, NPOEKTUPOBLLMK OygeT
BbIHY)XAEH YJOB/IETBOPATb HOPMAaTHMBHbIM TpeboBaHUsM BbibopoM Hawbosee
[eLUeBbiX MaTepyasioB, UMEIOLLMXCS B PO3HWUYHOM MPOJaXKe Ha MECTHOM pblHKe.

65



BO3MOXHOCTH 3HEpreTMHECKOro aHanu3a B 3TOM ciydae OyayT orpaHuueHbl. B
nepBbIX ABYX CAyyasx 3TW BO3MOXHOCTU HaMHOrO LUMpe, TaK Kak MNosBASETCS
BO3MOXHOCTb 6osee AeLieBOl ONTOBOM MOCTABKW W, UTO BaXKHEE opraHu3auuu
COBCTBEHHOTO  MPOW3BOACTBA CTPOWTENIbHBIX —MaTepuasoB BOMM3M  MecTa
cTpoutenbctea [6, 58]. Kak yxe paHee oTmeuanocb, npu ymaneHHOCTH OT
KpynHbix npoussoacts Ha 400, a uHorma u Ha 200 km 6onee BbIrofHO
NPOU3BOLMTb OCHOBHbIE CTPOMUTE/IbHbIE MATEPHUasibl C MOMOLLbIO MUHU-3aBOAOB W
3aBOJOB CPESHEN MOLLHOCTH, PAcnoJIOXKEHHBIX B HEMOCPEACTBEHHON GNU30CTH
OT CTpOMWTE/IbHOM nnowanku. B 3Tom criydae Takke CTaHOBATCA BbIFOAHBIMM
opraHusauus nepepaboTKu CTPOUTENIbHBIX OTXOLOB W MIAHUPOBAHUE 3aMKHYTbIX
LMK/IOB UCMOJIb30BaHWA NMPUPOLHBIX PECYPCOB.

Lo 80% 3Hepruu, 3aTpauMBaeMOM Ha CO3[aHWe [OMa, MPUXOAMTCA Ha
cTpouTenbHble Matepuanbl. (B CLLUA 3aTpatbl Ha MaTepuasbl COCTaBASIOT A0
60% [28].) Co cHwxeHueM 3aTpaT Ha MaTepuasbl B COBPEMEHHOM [OMe
CHWXKAIOTCS 3aTpaTbl 3HePrMu W Ha CTpouTesnbcTBo. Hecmotps Ha To, uTO B
pasBUTbIX CTpaHax MPUOBPETEH 3HAYWUTENIbHBIA OMbIT MPOEKTUPOBAHUS U
CTPOUTENbCTBA 3HEPro3P(PEKTUBHLIX [OMOB, €lle OCTaeTCs CYLLEeCTBEHHbIN
NoTeHUMan 3IHeprocbepeXeHusi BO BCEX 3/leMEHTaX KOHCTPYKUMM [OMOB,
NO3TOMY MPOEKTUPOBLUMKM U apPXUTEKTOPbI MPOBOAST 3HEPreTUYEeCKUH aHaiu3
BCEX BHOBb MPOEKTUPYEMbIX [JOMOB B COOTBETCTBUM C TpeboBaHWAMU
ctpoutenbHbix npaeun  [9, 35]. OrpanuueHue 3HepronotpebneHuss yacto
BBOAWTCS B KauecTBe HOPMATMBHOM BEJIMUMHbI, HA OCHOBaHWW KOTOPOW
UCUUCNSIETCS  MPOTPECCMBHOE  HANorooB/ioKeHWe,  CTUMY/Mpyst  uepes
cbepexkeHne 3Hepruu  Cob/OLEHUE  MPHUHUMMOB  YCTOWUYMBOTO  Pa3BUTHS.
Bo3MOXXHOCTH 3HeprocOepexkeHust MpW NPOEKTUPOBaHWM OblM HamMu paHee
paccMoTpeHbl B aHanMTHueckoM obzope [12].

B CLUA 3HepreTHuyeckue HOpMaTHBbl, CTUMYJIMPYIOLME 3HeprocObeperkeHue,
OTHECEHbl K KOMMETEHLUMW LITAaTOB W PaCCUMTHIBAIOTCA W3 [[OCTUrHYTOro B
nyywnx npoektax. [porpeccuBHble HopMaTuBHas 6asa W cTaHLApTbl ABAAIOTCA
MOLLUHbIM CTUMY/IOM pa3BUTUA OCOBeHHO B pasBuBalOWMXCH cTpaHax [59].
CeoeBpemMeHHOE  BBefeHWe B  HOpPMaTMBbl W pacwupeHue  Hasbl
aHeprocbeperaiolmx CTPOUTE/IbHbIX MaTEPUaNoB OKa3blBaeT KapAWHaIbHOE
B/IUSIHWE HA Pa3BUTUE CTPOUTE/IbCTBA.

B Poccun npu Hepoctatkax HOPMaTWBHOW M OTCYTCTBUM COBPEMEHHOW
UHOPMaLMOHHOM 6a3, NpU HEROCTATOUHO PA3BUTON TEXHONOMMHU COBPEMEHHOMO
NPOEKTUPOBaHMUS, MO3BOMSIOWEH MHOFOKPaTHbIE 3JHEPreTMUECKHE MPOCYETDI,
BBEAEHUE KaKMX-IMOO >KECTKUX 3HEPreTMUecKUX HOPMAaTUBOB, OUYEBMAHO,
NPEeXAEBPEMEHHO, HO 3HEPreTMYecKUi aHanu3 Obin Obl KpakHe noseseH, Tak
Kak JOMa, NOCTPOEHHbIE MO POCCUICKUM NpoeKTaM, 0bnafaloT B HECKO/IbKO pas
6onee BbICOKOHM 3HEPrOEMKOCTbIO U BONbLUMM NOTEHLMANOM dHeprocbepekeHus
[12].

MonHble 3aTpaTbl 3HEPTrMK Ha CTPOUTESIbHbIE MaTepHasbl BKOYAOT 3aTparbl
Ha pa3bopky [OMa, TPAHCMOPTUPOBKY W  YTUIM3aUMIO  CTPOMTESNbHbIX
MaTepuasioB MOC/Te OKOHYaHWS CpoKa 3Kcnayatauuud goma. C 3TUX no3vuui
Gonblue 3HEPrUM TPaTWUTC Ha Pa3bopKy KeNnesoBeTOHHbIX M JIUTbIX BETOHHbIX
KOHCTpyKuuit. C  ToukM 3peHusi  3HeprocbepeXkeHWs MnpennoyTHTENbHEN
KOHCTPYKLMH, BbIKNAAbIBAEMbIE W3 OTAE/IbHbIX KWUpPMUYen WM 6GNOKoB  Ha
pacteope. CTpoeHMs U3 JNErKMX MONMMEPHbIX NaHenel W  [epeBsiHHble
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KOHCTPYKLMU TpebyloT MWHMMyMa 3Hepruu nnsa pa3bopku W yTUAU3ALMM
matepuanos. EcTecTBeHHble MaTepuasbl, KOTOpble Wcnonb3yloTcs  6es
CyLLLECTBEHHOW NPOMbiLLNeHHON 06paboTkH, He TpebyloT, Kak nNpaBuio, GoNbLIMX
3aTpart 3HEPrUu Ha YTUAU3aLMIO.

dTanbl >XM3HEHHOro UMKAa no pa3bopke AOMOB WM yTWAM3aLMK MaTepuanos
He pacnucaHbl KakMMWU-NMOO nNpaBunaMu U AOJ/KHbI Kakibl pa3 BKAOYaTbCA B
NPOEKT Ha OCHOBaHWMU WM3bICKAHWM MECTHbIX MPOMbILIIEHHbIX U 3KOHOMUUYECKUX
YCNIOBWI NpK COBMIOAEHUU MUHUMYMa WCMONIb3YEMOMN 3HEPIUM WM BO3LEMCTBMA Ha
oKpyxawolylo  cpeay. [lpegnoutuTenbHed  opraHM3sauus  nepepaboTKu
MaTepuanos C Lesblo X MOBTOPHOIO UCMOJIb30BaHUA B cTpouTenbcTee. Kak yxe
oTMeuanocb, nepepaboTka BO MHOMMX CAyyasX IHEpPreTMUeCKW BbIrOAHeN, uem
NPOM3BOLCTBO MaTepuanoB M3 BHOBb A06bIBAEMOro Cbipbs. IJTO 6e3yC/I0BHO
OTHOCHUTCA K MeTannam, nonumepam, crekay. MHorue matepuasnbl Moryt ObiTb
MOBTOPHO MCMOJIb30BaHbl KaK HAaMoJIHUTENIM MPU MPUTOTOBJIEHWU TBEPLEIOLMUX
cMeceM.

Patee He pa3 noguyepKuBasMCb MPEWUMYLLECTBA TEX W/IM WHbIX MaTepyasnos,
HO 0BOCHOBaHHOE pelleHHe 06 MX UCMOb30BaHUK MOXKeT BbiTb NPUHATO TONbKO
Ha OCHOBaHWW KOMMIEKCHOrO aHa/iu3a npu pa3paboTKe KOHKPETHbIX NPOEKTOB,
yuuTbIBAIOWMX noTpebuTenbckue TpeboBaHWs WM MecTHble ycnosua. Kputepuu
MWUHUMMU3ALMW  IHEPrUKM  AO/MKHbl  OblTb  COOTHECEHbl C  TEeXHUYECKUMM
TpeboBaHWUAMM, [OEHCTBYIOWMMHU HOPMaTUBaMM, 3CTETUUECKUMH KPUTEPHAMM,
6e30MacHOCTbIO KMAMILA, MECTHbIMWU TPAAMLMAMM, MECTHbIMU CbiPbEBbIMH U
3HEPreTUYeCKUMH  YC/IOBUSIMM, [LOJIFOBEYHOCTbIO CTPOEHWH, BO3MOXHOCTbIO
MeCTHOW YTW/M3aUMKM MaTepuanoB M OTxXoAoB. ABCONIOTHO HenpUeMIeMbIMM
MoryT ObiTb TOSbKO MaTepuanbl M TEXHONOMWM, Hecyllue yrposy Aerpagalivu
oKpyKalolllelh cpege M 340poBblo  obutatened  goma.  UpesmepHoe
UCNO/Mb30BaHWE [LPEBECHHbl TOXKE BeAeT K Aerpajauuy OKpyrKaloliel cpegpl,
NO3TOMy B C/lyuyae ee MCNOJ/b30BaHWA B KPYMHbIX NPOEKTax TakyKe LO/MKeH BbiTb
npou3BefeH aHaiu3 BO3MOXHOCTM BOCCTAHOB/EHWs ee 3anacos 6e3 yuiepba
npupoge. HeHapylleHue WMeHHO MecTHbix GanaHcoB B npupoae ABnseTca
OZHUM M3 OCHOBOMNOJIAraloLWMUX NPUHLMUMNOB YCTOMUUBOrO Pa3BUTHSA.
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3AKJIIOYEHHME

Crpatervu nepexopa K yCTOMUMBOMY Pas3BUTHIO AJi CTpaH U PErMOHOB JOJIKHbI
ObITb Pa3HbIMK U COOTBETCTBOBATb MX YPOBHIO COLMAIBHOTO, 3KOHOMUUYECKOTO U
KYJIbTypHOro  pa3suTuss. KpomMe  BHELWIHWX  CTUMY/OB,  CO34aBaeMbIX
MEXAYHAPOLHbIMU  PELUEHUSIMU U MPaKTUKOW, [JOJDKHbI ObiTb  BHYTpeHHWe
CTUMyJIbl, KOTOpblE 3aCTaBASIOT 3/IMTY U Haubonee aKTUBHYIO YacTb HaceneHWs
[eNCTBOBaTb B COOTBETCTBUM C MPHUHLUMMNAMKU YCTOWYMBOrO pas3Butus. [ins
NPOMBILNIEHHAKOB U NpeanpuHUMaTenei AoskHa 6biTb 3IKOHOMUUECKas BbIroaa,
05 WHTE/INIEKTYasioB - MopasbHas W Ans  GONbWMHCTBA HacesieHus -
cywecTsoBaHue B 6Gonee 300poBod cpege O6uTaHWA. ITWM  Bbirofbl Noka
CYLLECTBYIOT TOJIbBKO B BbICOKOPA3BWTbIX CTpaHax snuMbo cTpaHax, OCHOBHOW
[IOXOZ KOTOPbIX MAET 3a cueT Typuama. [lna ctpaH ¢ HecTabuabHOM 3KOHOMUKOM
W elle He CNOXMBLUMMUCS BO BCEX Chepax PbIHOYHBIMU OTHOLLEHWUSIMU LOJIXKHbI
6biTb  BblpaboTaHbl CBOM MeXaHU3Mbl Nepexoga K YCTOMUMBOMY PasBUTHIO.
OcobeHHo 3TO0 BaHO B cdepe obecneyeHuss HaceneHusi [OCTOMHbBIMM
KHIULWHBIMK  ycnoBusMU. HeobxoauMo NpoBOAMTL TaKylo MOJMTHUKY, KOTopas
caenana 6bl JOCTYMHBIM >KU/IbE C COBPEMEHHBbIM YPOBHEM YAOOCTB WM 340POBOM
cpenoi obutanus Ge3 ywepba okpyKailoweh cpefe AN MakCMMasibHOro yucna
UIEHOB Pa3BUBAIOLLEroCs ObLiecTBa. ITO BO3MOXKHO TOJIBKO MPHU MUHUMHW3aLMWH
0bLLEeCcTBEHHbIX 3aTpaT npu obecneyeHW BbICOKOrO KauecTBa CTPOMTENbCTBa, T.
€. WCMOJ/Ib30BaHWSI CaMbiX COBPEMEHHbIX 3HaHWM W JIyyllero MUPOBOrO OMbITa.
O6bluHbIf cNOco6 MUHUMMU3ALMK 3aTPaT, OCHOBbLIBASICH TOJIbKO Ha CTOMMOCTHOM
aHasM3e C UCNoNb30BaHWEM AEWCTBYIOLMX PbIHOYHBIX LieH, Yallie BCEro He JaeT
pelleHus, TaK Kak BbIBOOUT CTOMMOCTb >XW/bs 3a Npefenbl, AOCTynHble AN
6onbwmHcTBa. Tem 6Gonee pbiHOUHAs KOHDBIOHKTYpAa He [AaeT rapaHTui
OKYNaeMOCTH BJIOXKEHHbIX CPEACTB B 3KOHOMWUYECKM oOnpaBaaHHble cpoku. B
OT/IMUMe OT pas3BUTbIX CTpaH, rhe okKynaemocTb coctaBnsetr 15 - 20 nert, B
pa3BuBaloLUXCa cTpaHax oHa npesblwaeT 30 ner, Koraa U3HOC CTPOEHHUS YXKe
HE MO3BOJISIET ero peanusauuio gaxke no cebectonmoctu. Moatomy BroXKeHWe
CPEACTB HaceNeHWUsi B CTPOMTENIbCTBO COOCTBEHHbIX LOMOB MO CXEME Pa3BUTbIX
CTpaH He peHTabesbHO. B TO e Bpemsi B pa3BMBAIOLLMXCS CTpaHax npu oCcTpoM
nedruMTe  KUbsS  3HauuTenbHo Bonbwe  cBoboAHbIX  pabouMx  pyK M
CYLLECTBEHHO MeHblUe omnsata TpyAa, MO3TOMY B HUX TOpa3fo  BbIrofHeH
3aMeHsATb 3HEProeMKWe MaTepuasbl Ha MaTepuasibl NPOWU3BOAMMbIE C BOMbLIOK
Joned pydyHoro Tpyga. MOXHO [OBWUTbCS CHUXKEHHMS 3aTpaT 3HEepruu B
HECKOJ/IbKO pas3, WU eC/iM BCMOMHUTb, YTO Ha MaTepuanbl 3aTpauusaetca ao 70%
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3HEPruH MpU CTPOUTENIbCTBE AOMA, TO MOXHO CHU3WUTb MOJIHbIE 3aTpaTbl HEPrUH
B 2 pa3a TO/MbKO BbIBOPOM MaTepuasioB U opraHu3aluel cTpoUTeNnbCTBa.

CHWKEHWE UCMOMb30BaHUS 3HEPTMM B CTPOWTENbCTBE MNEPCMNEKTUBHOE
HanpasfieHWe, TaK KaK LeHbl Ha 3Hepryio pactyT ObICTPbIMM TeMnamu W HeT
NPUUMH AN MX CHWXKEHWA, a CTOMMOCTb CTpOMWTeNnbcTBa Bce Oonblue
onpepensieTca 3arpataMu 3Heprud. IKOHOMMUS IHEPrhu CTAHOBUTCA C KaXKAbIM
ronom sce 6onee BbirogHoW Ans N0HOro NPOU3BOACTBA U CYLLECTBEHHO Nyulle,
yeM pblHOYHAs LeHa W3LeNus, MO3BOMSET OLEHUTb He TONbKO YMCTO
3KONIOTMYECKUIH 3PDEKT, HO U IKOHOMMUECKMIH HA [JIMTENbHYIO MNEPCNEKTHBY,
Korga 3HeprocbepeskeHWe 6e3yCNOBHO CTaHET HenpeMeHHbIM aTpubyToM
noBCeAHEBHOM M3HU. HO He Hago AymaTb, UTO CHWXKeHWe 3HepronoTpebneHus
BbIFOAHO TO/MbKO pa3BWBalolMMCA M OefHbiM cTpaHam. [lna cambix pasBUTbIX
cTpaH HeobxoauMo Toxke peluatb npobnemy sHeprocbepeskeHus u obecneueHus
GepgHelillel 4acTW HaceseHWs OOCTOMHbIM >kunbeM. CTPOMTENbCTBO AELLEeBbIX
LOMOB CBOWMW CM/IaMU W3 MECTHbIX MaTepuasioB, KOTOPOe MOYTH 3arfiox1o B
cepenuHe XX B., CHOBa HauuHaeT Bo3poxkaartbcs B CLUA, Kanage, CkaHaWHaBCKMX
CTpaHax.

CTpoutenbctBO AoMa CBOMMM pyKaMW Bcerga Obiio  CUbHEWLIMM
nobyauTenbHbIM  CTUMYOM  ans  MHorux  niogei. O6ecneuvs  niogei
HEOOXOAUMbBIMU 3HAHUAMKU W TEXHOJOrMAMM, KOTOPbIE MOFyT CyLLECTBEHHO
obnerunTb TPYA W CHW3WTb 3aTpaTbl Ha CTPOWTENbCTBO, MNOMOras JoAaM
Haxo4MTb Hau/yuyllue PELUEHUSl, MOXKHO CYLLECTBEHHO MPOABHMHYTbCSA Ha MEPBOM
JTane nepexoga K CTPOMTENBCTBY [OMOB B COOTBETCTBMM C MPUHLMNAMM
YCTOWYMBOrO pPas3BUTHA. Y>XKE€ Ha HUX OnbiTeé TakKoe CTPOMTE/NIbCTBO [O/MKHO
nepeWTM Ha nNyTb MaccoBoro, Korga 6yaerT BbipabGoTaHa COOTBETCTBYMOLLAS
HOpMaTHBHaa 6a3a, NOArOTOBAEHO AOCTATOYHOE KOJIMYEeCTBO CheLuanucTos,
Hana)keHo NMPOU3BOACTBO MWHU-3aBOJOB W OCHAcTkW. bBeaycnosHo, rocypapctso
[OMKHO obecneunTb Hauyano 3TOro Npolecca, TaKk KakK OH OTHOCUTCA K
npobnemam cTpaTerMyecKkoro pasBUTMS Hawero obllecTsa, KIlOUYEBbIM
BOMPOCOM MPOBO3r/IalleHHOrO MPAaBWUTE/NIbCTBOM Nepexoja K YCTOMYMBOMY
pa3suTMio. UYem  ObicTpee  NPWHUMMbI  YCTOWUMBOrO  pas3BuTUA  OyayT
MCMNO/Ib30BaHbl B MPAKTUKE MPOEKTUPOBAHMS U OpraH1W3aLun CTPOUTENbCTBA, TEM
ycneliHee 6yaeT nepexof.
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