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AHHOTaAIUSA

CTpOHTCJ’ILHHe MaTepuaJibl ABIIAIOTCA OCHOBOI CTpPOUTEJIbCTBA.
Jns BO3BemeHWs 3MaHUA W COOpyXeHHi Tpedyercss OobIoe
KOJIMYECTBO p33H006pa3HHX CTPOUTEJIBHBIX MAaT€PpHUAJIOB, CTOMMOCTb
KOTOPBIX HOOCTUTACT IMOYTH 60 % BCEW CTOUMOCTU CTPOUTEJIbHO-
MOHTAXHBIX pa60T. HpOMLIHIJ'IeHHOCTL CTPOUTEJIBHBIX MAaTEPUAJIOB
MNpeacCTaBIsACT CO60fI CJIO)KHBIA KOMIUIEKC CIICUAIN3NPOBAHHBIX
0Tpacneﬁ MMPOU3BOACTBA, H3TOTOBJIAIOIINX 6OJ'ILH.IOC KOJIMYECTBO
NpoOaYyKINU. B HJaHHOM M3JaHWUU NIPUBOAUTCA OIMMCAHUE MPUPOAHBIX
KaMEHHBIX MaT€pHraJjioB.



Conep:kanue

BBenenne

CTPOUTEJIbHBIE MATEPUAJIbI 1 U31EJINA
KITACCUDPUKALINA 1 OCHOBHBIE
CBOVICTBA CTPOUTEJIBHBIX
MATEPHAJIOB
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Niapsa MeJbHUKOB
IIpupoansbie
KaMeHHble MaTepHaJbl

BBeaenne

CrpoutenbHble MaTepUaIbl SIBJISIIOTCS OCHOBOW CTPOUTEIb-
crBa. [l BO3BEeJCHUS 3[1aHUI U COOPYKEHUH TpeOyeTcst 00b-
III0€ KOJIMYECTBO Pa3HOOOPa3HBIX CTPOUTENILHBIX MaTepHUasioB,
CTOMMOCTb KOTOpPBbIX Jocturaer moytu 60 % Bceld cTonMmo-
CTU CTPOUTEIBHO-MOHTAKHBIX PaOOT. [IpOMBIIIIEHHOCTH CTPOH-
TEJTbHBIX MaTEPUAIOB MIPEICTABIISIET COOOM CIIOKHBIA KOMILIEKC
CHelMaTM3UPOBAHHBIX OTpacieil MPOU3BOACTBA, M3TOTOBJISIO-
X OOJIBIIIOE KOTMYECTBO MPOLYKITUH.

KauecTBo cTpOUTENbHBIX, B TOM YHCIIE U OTAEJIOYHBIX pador,
3aBUCHUT OT TIIATEIIBHOIO BHINOIHEHUS UX TEXHOJIOTUH, OT TOTO,
HACKOJIbKO TIPABUJIbHO TIPUMEHEHbI CTPOUTEbHbIE MaTepHAIbI.
3HaHKe BO3MOXHOCTeN U 3(h(HEeKTUBHOCTHU UCTIONb30BAHUS KOH-
KPETHBIX CTPOUTENILHBIX MATEPUAIOB TIO3BOJISIET IPOEKTUPOBATD
Y BO3BOJUTb JIOJITOBEUHBIE COOPYKEHUSI, YIOBJIETBOPSIOIIIE CO-
BPEMEHHbIM TEXHUYECKUM TPEOOBAHUSAM W ICTETUUECKUM 3a-
npocam. Bupl CTpOUTENbHBIX MaTEPUAIOB M TEXHOJIOTHSI UX W3-
TOTOBJICHUSI U3MEHSUIUCh BMECTE C Pa3BUTHUEM MPOU3BOICTBEH-



HBIX CHJI 1 CMEHOU MPOU3BOJICTBEHHBIX OTHOIIIEHUI B OOIIIECTBE.
[Ipocreiimvie MaTeprabl U MPUMUTUBHbBIE TEXHOJIOTUY 3aMEHSI-
Jmch OoJiee COBEPIIEHHBIMU, HAa CMEHY PyYHOMY M3TOTOBJICHUIO
MIPUIILIO MAITMHHOE.

3a TICSTYM JIET JIO HaIlIe! SPbl B MACCOBOM CTPOUTENILCTBE HC-
MOJIb30BAJIM KUPIUY-CHIPEL], B MOHYMEHTAJIbHBIX TOCTPOMKAX —
TOPHBIA KaMeHb U JIMIb B KOHCTPYKIIUSIX MEPEKPHITHIA U OIOP
JI0JITOe BpeMsi MPUMEHsLI AeduiutHoe aepeBo. Tak, s cTpo-
UTEJbCTBA B CTpaHax BocToka B OCHOBHOM MCIIOb30BANIHU, TIPE/I-
BapuUTEJIbHO 0OpaOOTaHHYIO W ISl TIPUJAHUS TIPOYHOCTU CMe-
IIAaHHYIO C PYyOJICHOUM COJIOMOM, TMHY. Takoi IJIMHOW 0OMa3bl-
BaJIM CTEHbI, U3 Hee JICTIWIN KPHIIIIH.

KauecTBo 1 10TOBEYHOCTH COOPYKEHUS CYIIIECTBEHHO MOBBI-
I1aJI0 MMPUMEHEHNE BHICYIIEHHBIX WM 000X KEHHBIX TIIUHSHBIX
kuprmyend. Co BpeMEHEM aCCOPTUMEHT CTPOMTEJIbHBIX MaTepH-
QJIOB pacIIUpsICs U Buaou3MeHsuics. Tak, BMECTO TpaIuIlOH-
HBIX MEJIKOIITYYHBIX TSDKENIBIX MATEPUAIIOB ObLJIO OPraHM30BaHO
MacCOBO€ MPOU3BOACTBO OTHOCUTEIBHO JIETKUX KPYMTHOpa3Mep-
HBIX CTPOUTEJIBHBIX AETaJIel U KOHCTPYKIIMI U3 COOPHOIO JKe-
7e300eToHa, Turca, OETOHOB C JITKUMU 3aOJIHUTENSIMU, STYEH-
CTBIX OETOHOB, OECIIEMEHTHBIX CHUIMKATHBIX aBTOKJIABHBIX OETO-
HOB # J1p. [1lupokoe pazBuTHe MOTYYUSIO MPOU3BOJACTBO TUIICO-
KApTOHHBIX MaTEpUAJIOB YIYUIIIEHHOTO KauecTBa, 3BYKOIIOIJIO-
HIAIONIUX U JEKOPATUBHBIX MATEPUANIOB, TUAPOU3OJISIIIMOHHBIX
MaTepyaJioB 1 U3/1eNni. B COBpeMEHHOM CTPOUTENLCTBE PaCIIIv-
psieTcs UCnosb3oBaHue (PQPEKTUBHBIX BUIOB METAJUIONPOKATA,



U3JIEJIMI U3 JPEBECUHBI, KEPAMUUYECKUX U HEMETAJUIMUECKUX Ma-
TEpUAJIOB.

BricTphIMM TeMIIaMy pa3BUBAETCs MPOM3BOJCTBO U ITPUMEHE-
HUE B CTPOUTEJILCTBE NOJIMMEPHBIX MATEPUAJIOB Pa3IMYHOIO Ha-
3Ha4eHus, raactmacc u cMoi. Co3aalTcs NpearnpusiThs Mo Bbl-
IIYCKY TEIJIOM3OJIALMOHHBIX MaT€pUAJIOB U JIETKUX 3allOJIHUTE-
neii. Bee Oosbilie B CTPOMTENBCTBE UCTIONB3YETCS 11 HAPYKHON
Y BHYTPEHHEN OT/EJIKM 31aHUH CTEKJIO U u3Jenus u3 Hero. s
9TUX 1eJIel U3rOTaBIMBAIOT CTEKJIOMPaMOp, LIBETHOE CTEKJIO, CH-
TaJUIbl, HUIAKOCUTAJLJIbI, MO3aWYHbIE CTEKJISTHHBIE TUIMTKU HIMPO-
KO IIBETOBOM raMMbl. PacTeT BBIMYCK M MPUMEHEHUE Kepamu-
YeCKUX OOJIMIIOBOYHBIX MATEPUATIOB 32 CYET BHEIPEHUSI HOBBIX
MPOLIECCOB IEKOPUPOBAHUSI, PACILIMPEHUS] TAMMBI IIBETHBIX IJ1a-
3ypeu, Co3/1aHus pesibe(PHBIX PUCYHKOB Y OPHAMEHTOB. YBEJIU-
YMBAETCS MPOU3BOJCTBO KPYIMHOPa3MEPHbIX TUIUTOK.

Pa3zHoob6pa3ne KOHCTPYKTHBHBIX THUIIOB 3/IaHUI U COOpYkKe-
HUII TpeOyeT, YTOObl ChIpbe ISl TTPOM3BOACTBA CTPOUTETBHBIX
MaTeprajioB ObLIO HEIOPOTUM U TIPUTOIHBIM AJIs1 M3TOTOBJICHUS
HIMPOKOTO JiMana3oHa usaeauid. Takum TpeGOBaHUSM OTBEYAIOT
MHOTM€ BUbl HEPYAHOTO MUHEPAJIBHOIO ChIPbSl, 3aHUMAIOIIETO
1o o0beMy 3aracoB 3HAYUTENILHOE MECTO CPEAU TOJIE3HBIX UC-
KOTaeMBbIX, HAIPUMEP, CHIIMKATHI, ATIOMOCUIMKATHI 1 1. J10ObI-
Yya HEPYJHOI'O CTPOUTEIBLHOTO ChIPbs, 3AJIETAIONIET0 B OCHOBHOM
B BEPXHEU YaCTU 0CaJJ0YHOIO MOKPOBA, SIBJISETCS TEXHOJIOTHYE-
cku HecnoxHou. [To cpaBHeHuIO ¢ ApyrumMu 0O6padaThIBAIOIIIMMU
OTpacsIMU HEBBICOK M YPOBEHb 3aTpaT Ha MepepabOTKy 3TOro



ChIPbSI U3 pacueTa Ha eIMHUILYy MacChl TOTOBOW MPOAYKIIMHU.

Haub6omnee 3(ppeKTHBHBIM SBIISETCS KOMIUIEKCHOE UCTIONb30-
BaHME OJIHOTO BUJia JOOBIBAEMOI'0 HEPYIHOTO ChIPbS 7151 IIPOU3-
BOJICTBA MPOAYKIIMU Pa3IMYHOTO HA3HAUEHU 1. DTO MOATBEPKAA-
eTcsl, HalpUMep, BHEPeHUeM MeTofia rnepepadoTku HedeTMHO-
BOTO CBIPbs B ITIMHO3EM ISl NTOJIyYEHUS AJIOMUHMSA, COIOINPO-
JYKTOB U LIEMEHTa. 3HAYUTEIbHbIN 3(PEKT AT U KOMIUIEKC-
Has nepepadoTKa cjaHIeB B OEH3UH, (PeHOJIbI, IIeMEHT U Cepy.
[IpoMbilieHHast OTpacb HPOM3BOJCTBA CTPOUTEbHBIX MaTEPU-
aJIOB ABJIAAECTCS €JUHCTBEHHOM OTPACIbIO, KOTOPAsk HE MHOXMT,
a noTpe0isieT NPOMBIIIUIEHHbIE OTXOMAbI, TAKME KaK 30714, IILja-
KU, IPEBECHBIE Y METAJIMYECKUE OTXOMbl ISl MOJTYYEHUS U3-
JeJTUI pa3IMyHOro Ha3HavyeHus. [1p1 3roToBI€HUN CTPOUTEb-
HBIX MaTE€PUAJIOB UCTIONB3YIOT TAKXKe ITOOOYHBIE MPOLYKTHI — IJU-
HY, 1eOeHb, IECOK U Jp., MOJYYEeHHbIE MpU A0ObIYE PYI U YI-
7151. KoMIuiekcHOE CONb30BaHUE ChIPbsI SIBJISIETCS OE30TXOAHOM
TEXHOJIOTHEN. DTa TEXHOJIOTUS IO3BOJISIET OCYIIECTBUTD IIPUPO-
JOOXPAHHBIE MEPONPUATHAS 1 MHOTOKPATHO YBEIUYUTH d(PPeK-
TUBHOCTb ITPOU3BOJACTBA.

[TocTosiHHO BO3pacTaloIuil 0O0bEM CTPOUTENILCTBA, BCE BO3-
pacrarolye TpeOOBaHUS K €ro KauecTBy TpeOyIoT OT CTpouTesen
Pa3HBIX CIIEUUAIBHOCTEN BBICOKOKBAIU(PULIMPOBAHHOIO MOJXO-
Jia, BBICOKOTO YPOBHSI TEOPETMYECKMX 3HAHUU M Tpodeccro-
HaJIbHOM MOATOTOBKH, a TAKKE YMEJIOTO COYETAHUS UX B MOBCE-
JTHEBHOM pabore.

Llenbio KHUTH SIBJISIETCS] O3HAKOMJICHHE CTEIMAINCTOB B 00-



JIACTH CTPOUTENIHCTBA C OCHOBHBIMU CTPOMTENLHBIMUA MaTepuya-
JIAMH, UX MHOTOTPAaHHBIMHU CBOWCTBAMM U XapPaKTEPUCTUKAMU,
TEXHOJIOTMEN W3TOTOBJIEHHs], a TaKKE OMBITOM HCIOIb30BAHMS
JUIsl TIPUMEHEHH sl B MPAaKTUUECKUX Jesax. Marepual u3/1oxeH Ha
0aze MocaeTHUX JIOCTHKEHUI B cpepe TEXHOJOTMH U3rOTOBJIe-
HUSI CTPOUTEIbHBIX MAaTepUAJIOB U U3[ENIUI, OCBEIEHbl OCHOB-
HBIE HAITPaBJICHUSI UX COBEPIIIEHCTBOBAHUSI.



CTPOUTEJIbHbIE
MATEPHUAJIBI 1 U3 IEJINA

KJIACCUPUKAIINA N
OCHOBHBIE CBOVMICTBA
CTPOUTEJIbHBIX MATEPUAJIOB

B Hacrosiiiee BpeMsi ¢ BO3pacTaHHEM SKOHOMHYECKOTO I10-
TEHIMAJIa CTPAHBI CTPOUTEIILCTBY U CTPOUTENIBHBIM MaTepUasiam
ylesnsiercss o4eHb MHOTO BHUMaHUsl. COBpEMEHHOE CTPOUTEIIb-
CTBO XapaKTepU3yeTcsi BHICOKUM DPa3BUTHEM HayIHO-TEXHHUYE-
CKOH 6a3bl, oOecreurnBaroIiell OBICTPHIA POCT pa3padOTKH HO-
BbIX (P(PEKTHUBHBIX CTPOUTENILHBIX MATEPUAIIOB, COBEPIICHCTBO-
BAHMsI TEXHOJIOTMU MX MTPOU3BOJICTBA, CTPEMIICHHEM MePEHECTH
3HAYUTENIBHYIO YaCTh CTPOUTENILHBIX IPOIIECCOB B YCJIOBHSI TIPO-
W3BOJICTBA, YTO MO3BOJISIET 3HAUUTENIHHO OOJIETYMTh U YIyYIIUTh
YCJIOBHSI TPYJa, COKPATUTh €ro 3aTpaThl M CHU3UTh CTOMMOCTb
nponykimu. Yem Himpe acCOPTUMEHT, BbIllle KAueCTBO M HU-
K€ CTOMMOCTb CTPOUTEJNIFHBIX MaTeprajioB, TEM YCIEIIHee Ocy-
IIECTBIISIETCS CTPOMTENBCTBO. B mporiecce cTponTesbeTBa U 9KC-
IUTyaTalliy 3[aHUN U COOPYXEHUI CTPOMTENIbHBIE MaTepualsbl,
W3/IEJUs U KOHCTPYKIIUH, U3 KOTOPBIX OHM BO3BOJSATCSI, TIOABEP-



ralTCsl pa3IUYHBIM (PUBUKO-MEXaHMYECKUM, TEXHOJIOTMYEeCKUM
Y XUMUYECKUM Bo3jiericTBUsIM. [1oaTomy OT crienuanucrta Tpedy-
eTCs1 yMEHHUE CO 3HaHUeM JieJia IPAaBUJIbHO BHIOMPATh CTPOUTETb-
HBIEe MaTepuaJibl, U3JIEUs WM KOHCTPYKIIMH, OOIagaloume 10-
CTaTOYHOM CTOMKOCTBIO, HAJIEKHOCTBIO 1 IOJITOBEYHOCTBIO B KOH-
KPETHBIX YCJIOBUSIX KCILUTyaTaluu. [{jist 5Toro HeoOXoauMel crie-
[UaJIbHBIE 3HAHUS UCTIOIb3YEMbIX MaTepUAJIOB U U3JIENUM, Tiepe-
YeHb KOHTPOJIMPYEMBIX CBOMCTB, UX MOKAa3aTesu, BUbI U Kjac-
cu(UKalMY BITYCKAEMOW MTPOAYKIIUH.

YrtobOsl sierye pazoOpaTbcss B MHOTOOOpPA3sHMHM MaTepHasioB,
MIPUMEHSIEMbIX B CTPOUTENILCTBE, UX KJIAaCCU(PUIMPYIOT (pas3ze-
JIIOT) Ha TPYMIbI, 0ONaaoIIye OJHUM OOIUM MpU3HaKoM. B
OCHOBHOM TMPUMEHSIIOT KJIACCU(PUKAIMIO [0 TEXHOJIOTMYECKOMY
pu3HaKy. B OCHOBY Tako# KjaccupuKaliiy MOI0KEHbI BUJ Chl-
Pbsl, U3 KOTOPOTO U3TOTOBJISIOT MATEPUAIbI U POU3BOACTBEHHAS
TeXHOJIOTUsI, odecrieunBaroIias noiydyeHue Marepuaia. Ctpou-
TeJIbHbIE MaTEpPUAJIbl KJIaCCU(PUILIUPYIOT:

— MO Ha3HAYeHUIO (OTIEIOUHbIE, KOHCTPYKIIMOHHbIE, TUPO-
U30JISIIIMOHHBIE, TETUIOU30JISIIMOHHBIE, AKYCTUYECKUE, TePMETH-
3UPYIOIIUE, AHTUKOPPO3UOHHbIE);

— 10 BUAY MaTepuaja (JpeBecHble, KAMEeHHbIe, ITOJIMMEPHbIE,
METAJUTMYECKUE, CTEKJISIHHBIE, KEPAMUYECKUE U . );

— 110 crocoOy moyvyeHust (PUPOIHbIE U KCKYCCTBEHHBIE).

[TpupoaHbie cTpoUTeIbHBIE MaTepUasbl JOOBIBAIOT B MECTaX
UX eCTeCTBEHHOro oOpa3oBaHMs (TOpHBIE TIOPOJbI), WM POCTa
(npeBecuHa). CocTaB M CBOKMCTBA 3TUX MATEPUAJIOB B OCHOBHOM



3aBHUCAT OT MPOMCXOKJICHUS KCXOTHBIX TIOPOJI U CITOCo0a UX 00-
pPabOTKH U TTepepabOTKH.

HckyccTBEHHBIE CTPOUTENBbHBIE MaTepUalbl M3rOTABIMBAIOT
U3 NPUPOAHOTO MUHEPAJIBHOIO M OPraHUYECKOIO ChIpbs (IeC-
Ka, [JIMHBI, He(PTH, ra3a, U3BECTHAKA U T.1.) U IPOMBIIUIEHHBIX
OTXOZI0B (IIJTAKOB, 30716l U JP.) MO CIEUMATbHON TEXHOJIOTHU.
[Tony4yeHHbIe MCKYCCTBEHHBIE MaTepUasbl MPUOOPETAIOT HOBBIE
CBOWCTBA, OTJIMYHBIE OT CBOWCTB UCXOHOTO ChIPbSI.

B03MOXHOCTb UCTIONB30BAHUST MATEPUATIOB B CTPOUTEIIbHBIX
KOHCTPYKLIUSIX Y U3JIeUSIX B 3HAUMTESIbHOM CTETIEHU ONpeessi-
etcs ero cporictBaM. CBOMCTBa MaTepUasoB OMPEeIISIIOTCs CO-
CTaBOM U CTPYKTypou MaTepuaia. CTpyKTypy MaTepuaa nusyda-
10T HA MMKPOYPOBHE IPU MOMOIIM MUKPOCKOIOB U HA MaKpo-
YPOBHE — BU3YAJIbHO.

MUKpOCTPYKTYypa 3aBUCUT OT COCTaBa M MOXET ObITh HecTa-
OUJIbHOM, OLIEHWBAEMOM 110 BSI3KOCTH U TUIACTUYHOCTH (JTAKOKpa-
COYHBIE MAaTEPHUAJIBL, LIEMEHTHOE TecTO). CO BpEMEHEM OHA Iepe-
XOIUT B O0JIee yCTOMUUBYIO CTPYKTYPY: aMOpGHYIO (CTEKJIO), Xa-
PaKTEPU3YIOIIYIOCS OIHOPOIHOCTBIO U XaOTUYHBIM PACIOJIOKE-
HUEM MOJIEKYJI, MU CTAOUJIbHYIO0 — KPUCTALTMYECKYIO (METaILIbI,
KaMeHb).

Kpucrammyeckasi CTpyKTypa MpeACTaBisieT coO0M KpucTai-
JIMYECKYIO PELIETKY CO CTPOro OIpeeIeHHbIM PACIOIOKEHU-
eM atroMoB. OJJHMM M3 OCHOBHBIX NOKa3aresierd KpucTajlinye-
CKHX PEILETOK sIBJISIeTCs1 MPOYHOCTh. Ha cBoiicTBa MarepuaioB
OoJTBIIIOE BIIMSTHUE OKa3bIBAIOT (hopMa, pa3Mephl U pacIioioke-



HUE KPUCTAIOB. MeJIKOKpUCTaIMuecKue 0ojee OIHOPOIAHBI U
CTOMKM K BHEIIHMM BO3JEUCTBUSIM. KpyNmHOKpUCTALIIMYECKUE
MaTepualibl, HalpuMep MeTasUIbl, UMEIOT OOJIBIIYI0 TPOYHOCTb.
Croncroe pacnonoxkeHue KpUCTajuloB, Kak y claHieB, odecre-
YUBAET JIETKOE PACKAJIBIBAHUE T10 IIOCKOCTSM, YTO UCTIOJIb3YeT-
Cs IIPU NIOTYYEHUH OTIEIOYHBIX [JIMTOYHBIX MATEPUAJIOB.



Konen 03HaKOMUTEJLHOI'O
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