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AHHOTAIUA

JlaHHasi cTaThsl MOCBSIIEHA UCCIEIOBAHUIO COBPEMEHHBIX IMOJXO0/IOB K pa3paboTKe U
MIPUMEHEHUIO YCTOWYHUBBIX CTPOUTEIHHBIX MATEPHAIIOB C UCIIOJIb30BAaHUEM BTOPUYHBIX
pecypcoB. B ycloBUsAX pacTylieil 3KOJIOTUYECKON Harpy3ku, Jeduimra mpupoaHbIX
pPECYpPCOB M HEOOXOIUMOCTH CHIDKEHUS YIIIEPOIHOTO Cliefla CTPOUTEIBbHOM OTpaciu,
MCIIOJIb30BAaHUE OTXOJIOB TMPOU3BOJACTBA M TMOTPEOJCHUS CTAHOBUTCS KIIIOUYEBBIM
HaIlpaBJICHUEM JIJIsl TOCTUKEHUS IPUHIIUIIOB ITUPKYJISIPHON S9KOHOMUKHU U YCTOUYUBOTO
pazBuTus. B pabGoTe paccMaTpuBarOTCS pa3iMUYHbIE THUIBI BTOPUYHBIX PECYpCOB
(IpOMBINLJIEHHBIE  OTXOABI,  CTPOUTENIBbHBIA  MycOp,  OBITOBBIE  OTXOJBI,
CEJIbCKOXO3SIMCTBEHHBIE OTXO/1bl) 1 MHHOBAIITMOHHBIEC TEXHOJOTUU UX MEPepadOTKH st
CO3/IaHUSl HOBBIX BHUJOB CTPOUTENBHBIX MaTepuasioB. OOCYXIaOTCS KOHKPETHbBIE
MIPUMEPHI pa3pabOTKH YCTOMYMBBIX OETOHOB, KOMITO3UTOB, H30JISIIIMOHHBIX MAaTEPHATIOB
Y HAITOJIHUTEJICH Ha OCHOBE TaKMX KOMITOHCHTOB, KaK 30JIbI-YHOCA, IIIAKH, CTEKI0001,
nepepaboOTaHHBIA TIJIACTHK, JAPEBECHBIC OTXOABI M OTXOJbI PE3WHBI. AHATU3UPYIOTCS
3HAUUTEIbHBIC TPEUMYIINECTBA, BKJIIOYAs CHUKCHUE TIOTPEOJICHUS TEePBUYHBIX
MaTepuanoB, YyMCHBIICHHE OOBEMOB OTXOJOB Ha TOJMTOHAX, COKpAIICHUE
DHEPTONMOTPEONICHUSI W CHIDKCHHE BBIOPOCOB TMAPHUKOBBIX Ta30B. OTHOBPEMEHHO
BBISIBIITFOTCSI OCHOBHBIC TIPOOJIEMBI BHEAPEHUS, TAKUE KaK CTaHIAPTH3AlNs KauyecTBa
BTOPUYHBIX PECYpCOB, OOECMEYeHUEe JIOJTOBEYHOCTH U O€30MacHOCTH HOBBIX
MaTepuaioB, a TakKe HEO0OXOJMMOCTh COBEPIICHCTBOBAHUS 3aKOHOJATEIHHOU U
perynstopHoit 0a3pl. CTaThsi MOJYEPKUBACT KPUTHUECKYIO POJIb JAHHBIX WHHOBAIIUN
uist  (pOPMUPOBAHUSL  DKOJOTHYECKM OTBETCTBEHHONW U pecypcodDPeKkTuBHON
CTPOUTEIHLHOU UHITYCTpUH OyIYIIETO.

KiawueBble cjioBa: YCTOWUMBBIE CTPOUTEBHBIE MaTepHasibl, BTOPUUHBIC PECYPCHI,
nepepadoTKa OTXO0/I0B, IUPKYISIPHAS SKOHOMUKA, 3€JICHOE CTPOUTEIHCTBO, 30J1a-YHOC,
IUIaK, epepadoTaHHbIN O€TOH, TOJTMMEPHI, YIJIEPOIHBIN CIEI.

1. BBeaenue

CrpoutenbHasi UHIYCTpPHUS SIBISIETCS OJHOM W3 KPYHHEHIIUX OTpaciaeldl MHUPOBOM
DKOHOMHUKH, XapaAKTEPHU3YIOMICHCS 3HAYUTEIBHBIM TMOTPEOJEHUEM MPUPOIHBIX
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pecypcoB 1 00pa30BaHUEM OTPOMHBIX 00bEMOB OTX0J/I0B. E3KEro/lHo CTpOUTENHCTBO U
SKCIUTyaTalus 3aHUi MOTPEOISIOT 3HAUUTEIbHYIO JTOJIF0 MUPOBOTO ChIPhsI, JHEPTUU U
BOJbI, a TAaK)K€ MPOU3BOJAAT OKOJIO TPETH BCEX OTXOAOB. B KOHTekcTe riioOambHBIX
BBI30BOB, TaKWX Kak HW3MEHEHHE KJIMMaTa, HCTOIICHHE IPUPOIHBIX PECYPCOB U
3arpsi3HEHHE OKPY’KAIOIIEW Cpelbl, KOHLENLIHS YCTOMYHBOIO CTPOMTEJIbCTBA
npuoOperaeT KpuTHueckoe 3HaueHWe. OJHMM W3 KIIIOYEBBIX HANpPaBIICHUHN
YCTOMYMBOIO PAa3BUTUSA B CTPOMUTEIBCTBE SBISETCA pa3padoTka M NpPHMEHEHHe
MaTepuajioB HA 0CHOBE BTOPUYHBIX PECypPCOB.

Hcrnons3oBaHnE OTXOMOB B KAadeCTBE CBIPbS I IPOU3BOJICTBA CTPOUTEIBHBIX
MaTEpPHUAJIOB HE TOJIBKO CHUXKAET HArpy3Ky Ha IPUPOIHBIE SKOCUCTEMBI, HO U ITO3BOJISET
COKpaTUTh 00BEM OTXOJI0B, OTIIPABJISIEMBIX Ha MOJUTOHBI, YMEHBIIUTH SHEPro3aTPaThI
Ha JJOOBIYY ¥ IepepaboTKy IEPBUYHOTO CBHIPHS, @ TAKKE CHU3UTH BHIOPOCHI MAPHUKOBBIX
ra3oB. JTO COOTBETCTBYET NPUHUMIAM HHUPKYJISAPHON IKOHOMHUKH, I/I€ OTXOJBI
OIHOTO TIpOIlecCa CTAHOBATCS LEHHBIMM pecypcamu g apyroro. Llensro manHOM
CTaThbU SBJIIETCS AHAJIM3 COBPEMEHHBIX MOJIXOJ0B K pa3pabOTKe YCTONYMBBIX
CTPOUTEIBHBIX MAaTEPUAJIOB U3 BTOPUYHBIX PECYPCOB, OOCYKICHUE UX TPEUMYIIECTB U
po0JieM, a TaKkKe ONpeziesieHue NepCreKkTuB i (popMupoBaHus 00Jiee HIKOJIOTUUECKU
OTBETCTBEHHOM CTPOUTEIILHOU OTPACIH.

2. UcTOYHUKH BTOPUYHBIX PECYPCOB /1JIsl CTPOUTEIbHOM HHAYCTPUH

J171s1 MpOM3BOACTBA YCTOMUMBBIX CTPOUTEIBHBIX MATEPUATIOB MOXKET OBITh UCIIOIB30BaH
IIMPOKUI CIIEKTP BTOPUYHBIX PECYPCOB:

2.1. IlpoMbIlILIEHHbIE OTXOAbI

3osbI-yHoca u niaku: [1060YHbBIE TPOTYKTHI YTOJIBHBIX JIEKTPOCTAHIINHN (30J1a-YHOC)
U METaJUTyprHUYe€CKON MPOMBIIIJIEHHOCTH (TpaHyJUpPOBAaHHBIC JIOMEHHbBIC IIIJIAKH,
(dheppoliiaku) sIBASIOTCS IIEHHBIMU BSDKYIIIUMU WA 3aMI0JIHUTEIbHBIMU KOMITIOHEHTAMHU
uist  OETOHOB, IIEMEHTOB U JIOPOKHOTO  cTpouTenbcTBAa. OHHM  00sajmaroT
MYII0JAHUYECKUMH CBOMCTBAMHU, YJIyulliasi JOJITOBEUYHOCTh U MPOYHOCTh OETOHA.
Kpacubiii mutam: Otxon mNpouW3BOACTBA TJIWHO3eMa U3 OOKCHUTOB, MOXKET
MCIIOJIb30BAaThCSA B KayecTBE M00ABOK ISl IIEMEHTAa, KUPIMUYEH M KepaMUUYECKHUX
W3IETUN.

OT1xoapl ropHOAOOBIBaIOHIEH NPOMBINLIEHHOCTH: [lycThie mMOpOABI, XBOCTHI
oOoramieHuss MOTYT MNPUMEHATHCS KaK 3aroJIHUTENIM WM OCHOBa JJIsl JOPOMKHBIX
ITOKPBITHH.

2.2. CTpouTeJibHbIE 0TX0AbI U 0TX0/AbI CHOCA (CTPOUTEJILHBIH MYCOP)

IlepepadoTannbliii 6eToH: boit 6eToHa Mocie cHOca 3JaHUH MOKET OBITh U3METbUYSH U
MCIIOJIb30BaH B KA4e€CTBE 3aMOJIHUTENS (1EOHS) Il HOBOIO OETOHA WM B IOPOKHOM
CTPOUTEILCTBE.

IlepepaGoTaHHblii KHpPNUY MW KepaMUKa: AHAJIOTMYHO OETOHY, MOXET OBITh
MCIIOJIb30BAH KaK 3allOJIHUTEIb WU JIJIsl TPOU3BOICTBA HOBBIX CTPOUTEIBHBIX OJIOKOB.
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I'mncokapronnbie otxoabl: IlepepaGoTaHHbli TUIC MOMXKET BO3BpallaThCs B
MIPOU3BOJICTBO TUTICOKAPTOHA MUJTM MCIOJIb30BAaThCS KaK T00aBKa B IIEMEHT.

2.3. BbITOBBIE M KOMMYHAJIBbHBIC O0TXO0AbI

Ilepepadorannbiii muactuk (19T, IIBJ, IIIl): Moxer OBITH HCIIOIB30BaH B
IIPOM3BOJICTBE KOMITO3UTHBIX MATEPHAJIOB, TEIIOM3OJSIMOHHBIX IUIUT, TPOTyapHOM
IUIMTKH, TpyO, a Takke B KayecTBE 3aloJHUTENs B achampToOeTOHE WU

MOJIMMEpPOETOHE.
CrekJ1000ii: 3MenbuyeHHOE CTEKIO MOXKET NPUMEHATHCA KaK 3aloJIHUTENb IS
O0etoHa, acdanpToOETOHa, a  TaKXKe I TPOU3BOJACTBA  IEHOCTEKIA

(TEeNIOU30JISIITUOHHOTO MaTepHaia).

Pe3nnoBas kpomka (43 muH): OTX0/1bI aBBTOMOOWIBHBIX IITUH MOTYT UCITOJIB30BATHCS
B ac(hambTOOCTOHE IS YIIYUIICHHUS €r0 3JIACTUYHOCTH W CHIDKEHUS ITyMa, a TAaKKe B
MIPOU3BOJICTBE PE3NHOBOM IUIUTKU U CIIOPTUBHBIX MOKPBITHIA.

2.4. CebCKOX03AHCTBEHHBIE 1 OMOMACCOBbIE OTXO/IbI

JlpeBecHble O0TX0ABI (ONMJIKHM, CTPYKKa): Mcrmone3yroTcs sl NPOM3BOJACTBA
npeBecHo-cTpykeuHbIx KT ([{CIT), npeBecHO-BOIOKHUCTHIX TIUT ([IBII), iemenTHO-
ctpyxkeunbIx muT (LICII), a Takxke B kKauecTBE TEIUIOU30JIALIMOHHBIX MaTepUaoB.
PucoBas mesyxa, KMbIX, €0JIOMa: MOryT IPUMEHATHCA B IPOM3BOJCTBE JETKUX
0JI0KOB, U30JISIIUOHHBIX NTaHeJIeH WK KaK 100aBKU B KOMIIO3UTHbBIE MaT€pUAJIbI.

3. Pa3paboTka m npuMeHeHHE YCTOWYHUBBLIX CTPOMUTEJbHBIX MATEPHAJIOB M3
BTOPMYHBIX PeCypcoB

I/IHHOBaHI/II/I B MaTCpHUaJIOBCACHUN MW TCXHOJIOTHUAX ITO3BOJIAIOT CO37aBAaThb H_II/IpOKI/Iﬁ
CIICKTP HOBBIX CTPOUTCIIbHBIX MATCPHUAJIOB!:

3.1. YcToliuuBbie 0eTOHBI M LIEMEHThI

3esenbiii OeroH: lcmonb3yeT 30JbI-yHOCA, LIIAKW U IepepabOTaHHBI OETOH B
KAa4yeCTBE YaCTUYHON WJIM ITOJIHOM 3aMEHBI LIEMEHTA U IPHUPOJHOIO 3aMOJHUTENS. DTO
3HAUUTETHLHO CHIKaeT BbIOpockl CO2, CBsi3aHHBIE C MPOU3BOJCTBOM IIEMEHTA, U
COKpallaeT noTpedsieHrne NPUPOIHBIX PECYPCOB.

I'eonotumepHbie OeToHbI: [Ipon3BoasaTCS 6€3 UCIONIB30BAHUS MOPTIAHALIEMEHTA, Ha
OCHOBE IIEJIOYHOM aKTUBALMU AJTFOMOCHIMKATHBIX MPOMBIIUIEHHBIX OTXOAOB (30JIbI-
yHOca, nuiakoB). OOnanaiT BBICOKOM MPOYHOCTHIO M CTOMKOCTBIO K arpecCUBHBIM
cpelam.

3.2. KoMno3uTHbIe MaTEepHAIbI

IHonmumepOeToHbl M MOJHMMEpPHbIe  KOoMmoO3uTbl: C  HCIOJIB30BAHUEM
nepepaboTaHHOrO IUIACTUKA U PE3UHOBOM KPOLIKM B KayecTBE 3arOJHUTENCH WU
CBA3yIOIMX. Takue mMaTepuasibl MOTYT ObITh JETKUMHU, TPOYHBIMU M YCTOMYMBBIMU K
BJIATrE.
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JpeBecHo-noiumepubie kKoMno3uthbl (AIIK): OO0beauHAIOT ApeBecHbIE OTXOMABI C
nepepaboTaHHBIMK TTOJIMMEPAMH, CO37aBasi JOJITOBEYHbIE MaTepUabl Ui HACTUIIOB,
orpakieHuii U (pacagHON OTIEITKH.

3.3. U30/51IMOHHBIE MATEPHAJIBI

IlenocrekJio: IlpousBonurcs u3 nepepabOTaHHOTO CTEKI000s, 00J1aJaeT OTIUYHBIMU
TETUI0- U 3BYKOU3OJISIIUOHHBIMU CBOMCTBAMMU, SIBJISIETCSI HETOPIOYHUM U JOJITOBEYHBIM.
N3oasiuus U3 mepepadOTAHHOIO TEKCTWJIS MJIM LeJ/UIJ03bl: [IpousBoaurcs us
OTXOJOB  OJEXKIbl, Oymaru, oOJagaeT XOPOIIUMH  TEIUIOU3OJAIMOHHBIMU
XapaKTEPUCTUKAMMU.

3.4. lopo:kHOEe CTPOUTEIbCTBO

AchaabT00eTOH ¢ 100aBJIeHMEM Pe3MHOBOM KPOWIKHM: YIy4IlIaeT 3JIaCTUYHOCTD,
CHIKAET TPEUIMHOOOpa30BaAHUE U IIIYM OT TPAHCIIOPTA.

AchanbTodeToH ¢ go00aBjeHHMeM TmepepadOTaHHOrO Iactuka: I[loBbimmaer
CTOMKOCTb MOKPBITUS K AehopMallusiM U Biare.

HUcnonb3oBanue nepepadoTaHHoro 0eroHa u acanabra: B xauecTBe 3anomHUTENA
JUISL TOPOKHBIX OCHOBAHHUM U TMTOKPBITHHM.

4. llpenmyuiecTBa U MP006.JIeMbI BHeIPeHUS
4.1. llpeumyinecTna:

JKosiornyeckue BbIroabl: CokpalieHue BbIOPOCOB MapHUKOBBIX I'a30B, CHUKEHUE
noTpedIeHUs! MPUPOJHBIX PECYPCOB, YMEHBIIEHHE 00BEMOB OTXO0B Ha MOJUTOHAX.
JxkoHomuveckasa I¢dexkTuBHOCTH: CHIDKEHHE 3aTpaT Ha CbhIpbe (32 CUET
WCIIOJIb30BAaHUSI ~ OTXOJIOB), YMEHBIIEHWE IUIaThl 33 YTWIM3aLHIO  OTXOJOB,
MOTEHITUAIBHOE CO3/ITaHNE HOBBIX pabo4mnx MecT B chepe mepepadoTKu.

Texnnueckue npeummymiecrBa: Hekortopsle MaTepuanbl Ha OCHOBE BTOPHUYHBIX
pecypcoB MOTryT 00JiafiaTh YIYUIIEHHbIMA CBOMCTBAMHU (JIOJITOBEYHOCTh, MPOYHOCTb,
TETJIOU3O0JISILIMS ) 10 CPABHEHUIO C TPAJAUIIMOHHBIMHU.

Ctumy/MpoBaHue LHUPKYJISIPHOW 3JKOHOMMKHM: BHeIpeHHe Takux MaTepuasoB
CIOCOOCTBYET Pa3BUTHIO O€30TXOJHOTO MPOU3BOJACTBA W 00Jie€ PAIMOHAIBHOMY
HCIIOJIb30BAHUIO PECYPCOB.

4.2. IIpo6JieMbl BHEPEHUSI:

CranaapTu3anusi 1 KOHTPOJIb KadyecTBa: KaduecTBO BTOPUYHBIX PECYPCOB MOKET
CHJIBHO BapbUpPOBATLCSA, YTO 3aTPyAHSCT CTAHAAPTH3AIMI0 TPOU3BOJCTBA U
oOecrieueHre CTaOMIILHBIX CBOMCTB KOHEYHOTO CTPOUTEIILHOTO MaTepuaia. TpeOyroTcs
CTPOTHE METOJIbI KOHTPOJISI M1 OUHCTKH.

JlojroBedyHocTh U 0e30macHOCTb: HeoOX0oauMBl JOJITOCPOYHBIEC MCCIACAOBAHUS IS
MTOATBEPKACHHUS JTOJITOBEYHOCTH, O€30ITACHOCTH (HaIIpUMEp, BBIIEIAYMBAHMS BPEIHBIX
BEIIIECTB) M IKCILTYyaTaIIMOHHBIX XapaKTEPUCTHK HOBBIX MAaTEPHAJIOB.
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3akoHoagaTenbHass M peryjasitopHasi 6a3a: OTCyTCTBHE 4YETKMX HOPMAaTHBOB U
CTaHAAPTOB I HCIOJIb30BAaHUS BTOPHYHBIX PECYPCOB B CTPOUTENBCTBE MOKET
MPENSATCTBOBATh UX IIUPOKOMY BHEAPEHUIO.

Jloructuka u cOop orxonoB: OddekTuBHAs cucremMa cOopa, COPTUPOBKH U
TPAHCIOPTUPOBKU BTOPUYHBIX PECYPCOB SIBIISIETCA KIIFOUEBBIM (PAKTOPOM, HO YacTO OHA
pa3BUTa HETOCTATOYHO.

IlpuHsiTHe PBLIHKOM: YYaCTHUKHA pPBIHKA MOTYT MPOSIBISATh KOHCEPBAaTU3M B
OTHOIIIEHWU HOBBIX, HEIPOBEPEHHBIX MAaTEPUATIOB, 4YTO TpeOyeT NPOBEACHMUS
JE€MOHCTPALIMOHHBIX IPOEKTOB U IIUPOKOW HH(POPMALMOHHO-TIPOCBETUTEIBCKON
paboTHI.

5. 3akiaouyenue

Pa3zpaboTka ¥ BHEApPEHHE YCTOWUYMBBIX CTPOUTENBHBIX MaTEpPUAIOB Ha OCHOBE
BTOPUYHBIX PECYPCOB SIBJIIETCS OJHUM M3 HauOoJiee MEepPCIEeKTUBHBIX HAMpaBIICHUN
Pa3BUTHS CTPOUTEIBHON MHIYCTPUHU. DTO HE MPOCTO TEXHOJOTHMYECKAs 3a/iada, HO U
BaXKHBIN 1Iar K JOPMUPOBAHUIO HMPKYJIAPHOH IKOHOMUKHU U CHUKECHUIO HETATUBHOTO
BO3JCICTBHUS HA OKpyXkarwllyr cpeay. OTXOAbl YrodbHBIX 3JIEKTPOCTAHIUH,
METaJUTypTUM, CTPOUTEIBHBIM MYCOp, @ TakKe OBITOBBIE M CEIbCKOXO3SiCTBEHHBIC
OTXO/Ibl MOTYT OBITh MPeoOpa3oBaHbl B IIEHHBIE KOMIIOHEHTHI JUIsl MPOU3BOJCTBA
OETOHOB, KOMITO3UTOB, U30JISIIMOHHBIX MAaTEPUATIOB U JOPOKHBIX MOKPHITUH.

HecmoTtpst Ha cymiecTBYyIOIIKME BBI3OBBI, CBSI3aHHBIE CO CTaHJapTU3alluell KauecTBa,
oOecrieueHueM JOJTOBEUYHOCTH U PA3BUTUEM PETYISATOPHON 0a3bl, MPEeUMYIIECTBA
WCIIOJIb30BaHUA BTOPUYHBIX pPECYPCOB — DKOJOTUYECKUE, DHKOHOMUYECKHE U
TEXHUYECKUE — 3HAUUTEIIBHO MEPEBEIINBAIOT 3TH CIOKHOCTU. [lanpHelllne HayyHbIe
WCCJIEIOBaHMSI, TOCYJApCTBEHHAs TMOJIEPKKAa W pa3BUTHE HWHOPACTPYKTYpHI 10
nepepaboTKe OTXOJ0B OyIyT UTPaTh PEHIAIOIIYIO POJIb B MIUPOKOM BHEIPEHUH ITHX
MHHOBAIIMOHHBIX MaTEPUAJIOB, YTO IMO3BOJIMUT CTPOUTEIIBHOM OTPACIN BHECTU BECOMBIIA
BKJIaJl B YCTOMYMBOE pa3BUTHE U CO37aHUE Oo0Jiee 37I0pOBOr0 OYIYIIETo JJIs Halllen
TJIAHETHI.
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