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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 JAHHOM N3JaHNN MpUBOOUTCH OIINCaHUuEC
CTPOUTEJIBHBIX KEPAMUYICCKHUX MATCPHUAJTIOB U H3H6HHﬁ.
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Niabst MeJIbHUKOB
CtpouTeJibHbIE
KepaMuuecKHe

MaTepHaJbl M U31eJI1sI

BBeneHnne

CrpouTtesnibHble MaTepualibl SIBJISIOTCS OCHOBOUM CTPOUTENb-
crBa. [l BO3BeJCHUs 31aHUI M COOPYKEeHUH TpeOyeTcst 00b-
I0€ KOJMYECTBO Pa3HOOOPA3HBIX CTPOUTEJIbHBIX MAaTepualioB,
CTOMMOCTb KOTOpPBIX Jocturaer moutu 60 % Bceld cToMMoO-
CTU CTPOUTEIBHO-MOHTAKHBIX PaOOT. [IpOMBIIIIEHHOCTH CTPOH-
TeJIbHBIX MATEPUAJIOB TIPE/ICTABIISIET COOOM CJIOKHBIA KOMITJIEKC
CMEeUMAIM3UPOBAHHBIX OTpaciell MPOU3BOICTBA, M3TOTOBJISIO-
IUX OOJBINIOE KOTUYECTBO MPOAYKIIUH.

KauecTBO cTpOUTENbHBIX, B TOM YKCIIE U OTIEJIOUYHBIX padorT,
3aBUCHUT OT TIIATEIBHOTO BBIIIOJTHEHUS UX TEXHOJIOTUH, OT TOTO,
HACKOJIbKO NIPAaBUJILHO MIPUMEHEHbI CTPOUTENbHbIE MATEPUAIIBL.
3HaHue BO3MOXXHOCTEN U 3((PEKTUBHOCTH UCTIOJIb30BAHUS KOH-
KPETHBIX CTPOUTEJIbHBIX MaTEPUAJIOB IMO3BOJISIET POEKTUPOBAThH
Y BO3BOJUTb JIOJITOBEUHBIE COOPYKEHUS, YIOBIETBOPSIOIINE CO-
BPEMEHHbIM TEXHUUYECKUM TPEeOOBAHUSIM M ICTETUYECKUM 3a-



npocaM. Bubl CTpOUTENbHBIX MAaTePUATIOB U TEXHOJIOTHUS UX W3-
TOTOBJICHUSI U3MEHSIMCh BMECTE C pa3BUTHUEM IPOU3BOACTBEH-
HBIX CUJT 1 CMEHOW ITPOU3BOJCTBEHHBIX OTHOIIIEHUH B OOIIIECTBE.
[Tpocreiiiie MaTepyalibl ¥ MPUMUATHBHBIE TEXHOJIOTUU 3aMEH I~
Jmch 0oJiee COBEPIIEHHBIMU, HA CMEHY PyYHOMY M3TOTOBJICHUIO
NIPUIILIO MAITMHHOE.

3a THICSIUM JIET JI0 HaIllel 9Pbl B MACCOBOM CTPOMTEHCTBE HC-
MOJIb30BAJIM KUPIHUY-ChIPEll, B MOHYMEHTAJIbHBIX MOCTPOUKAX —
TOPHBIA KaMeHb U JIMIIh B KOHCTPYKIIMSIX MEPEKPBITHIA U OTOP
J0JTOe BpeMsl MpUMEeHsUTH AeduiutHoe aepeBo. Tak, st cTpo-
UTEJILCTBA B CTpaHax BocToka B OCHOBHOM HCIOTb30BAIH, TIPEI-
BapuUTEJIbHO 0O0paOOTaHHYIO M JJIsl TIPUJAHUS MPOYHOCTU CMe-
HIaHHYIO C PYyOJICHOW COMOMOM, TMHY. Takol IiIMHONM 0OMas3bl-
BaJIA CTEHBI, U3 HEe JICTIMINA KPBIIIIH.

KauecTBO 1 10ITOBEYHOCTh COOPYKEHUSI CYIIIECTBEHHO MOBBI-
114710 MPUMEHEHUE BBICYIIEHHBIX MM 000X KEHHBIX TJIMHSHBIX
kuprnueit. Co BpeMeHeM acCOPTUMEHT CTPOUTETbHBIX MaTepH-
QJIOB pacHIMpsiICS W BUAOM3MEHsUICA. Tak, BMECTO TpaauiioH-
HBIX MEJTKOIITYYHBIX TSKEIBIX MaTepPUAJIOB ObUIO OPraHM30BaHO
MacCcOBOE IMPOU3BOJICTBO OTHOCUTEJIBHO JIETKUX KPYMHOpa3Mep-
HBIX CTPOUTEJIBHBIX JIETAJICH M KOHCTPYKIIMN M3 COOPHOTO Ke-
7e300€TOHa, THICa, OETOHOB C JIETKMMU 3aIOJTHUTEIISIMH, STYer-
CTBIX OETOHOB, OECIIEMEHTHBIX CUJIMKATHBIX aBTOKJIABHBIX OETO-
HOB U Ap. [lIupokoe pa3BuTHE MOTYYUIO MPOU3BOJCTBO TUIICO-
KapTOHHBIX MaTepHasioB YIyYIIEHHOTO KayecTBa, 3BYKOIMOIJIO-
MIAOIMUX U JEKOPATUBHBIX MaTepHajoB, THUIPOU30ISIIMOHHBIX



MaTepHuasIoB U U3eHil. B COBpeMEHHOM CTPOUTENILCTBE PACIIN-
psieTcs ucrosb30BaHue (PPEKTUBHBIX BUJOB METAJUIONPOKATA,
U3/IEJINIA U3 JPEBECHHBI, KEPAMUYECKMX U HEMETAJUIMYECKUX Ma-
TepUaJIOB.

BoicTpbiMK TEMITaMU pa3BUBAETCS TPOU3BOICTBO U TPUMEHE-
HHE B CTPOUTEJIHCTBE MOJTUMEPHBIX MATEPUAJIOB PA3IMUHOIO Ha-
3HaueHusl, maacTMacc u cmoi. Co3aaloTcst MPeANnpUATHS 10 Bbl-
MYCKY TEIJIOU3OJISIMOHHBIX MAaT€pUaJIOB U JIETKUX 3allOJIHUTE-
neid. Bee Gosibilie B CTPOUTENBCTBE UCTIONB3YETCS /111 HAPYKHOU
Y BHYTPEHHEN OTIEJIKM 34AHUM CTEKJIO U U3Jenuns U3 Hero. [Ina
9TUX LIeJIel U3roTaBIMBAIOT CTEKJIOMPaMOP, IIBETHOE CTEKJIO, CH-
TaJLJIbI, IIJTAKOCUTAJLIbI, MO3aUUHBIE CTEKJISTHHbIE TUIUTKH IIAPO-
KOH IIBETOBOM raMMbl. PacTeT BBIMTyCK U MTPUMEHEHHE KepaMu-
YEeCKMX OOJMIIOBOYHBIX MATEPUAJIOB 33 CYET BHEAPEHUST HOBBIX
MPOLIECCOB IEKOPUPOBAHKSI, PACIIMPEHM S TAMMBbI LIBETHBIX IJ1a-
3ypeu, co3/1aHusl pebeHbIX PUCYHKOB M OPHAMEHTOB. YBEJU-
YUBAETCs1 TPOU3BOCTBO KPYMHOPA3MEPHBIX ILIUTOK.

Pa3zHooOpasne KOHCTPYKTHBHBIX THIIOB 3/IaHUM M COOpYXKe-
HUIA TpeOyeT, YTOOB! ChIpbe IS TIPOU3BOJCTBA CTPOUTETBHBIX
MaTeprasioB ObUIO HEOPOTUM U MPUTOIHBIM IS U3TOTOBJIEHUS
HIMPOKOTO JIMana3oHa usaennii. Takum TpeGOBaHUAM OTBEYAIOT
MHOT'M€ BU[Ibl HEPYIHOIO MUHEPAIBHOIO ChIPbsl, 3aHUMAIOILIETO
1o o0beMy 3aracoB 3HAYUTENIBHOE MECTO CPEAU MOJIE3HBIX UC-
KOTAEMBbIX, HAPUMEP, CUJIMKATHI, ATIOMOCUIIMKATHI U J1p. JJo0bI-
Yya HEPYJHOI'O CTPOUTESLHOTO ChIPbsl, 3AJIETAIONIETO0 B OCHOBHOM
B BEPXHEN YacTH 0CAaJJOYHOTO MOKPOBA, SBJISAETCS TEXHOJIOTNYe-



cku HecnoxHou. [To cpaBHeHuIO ¢ ApyrumMu 06padaThBAIOIIIMMUA
OTpacsSIMU HEBBICOK M YPOBEHb 3aTpaT Ha MepepabOTKy 3TOro
CBIpbSl M3 pacueTa Ha eIMHUITY MacChl TOTOBOU MPOTYKIIHH.

Haubonee 3¢ppeKTUBHBIM SIBIISIETCS] KOMIUIEKCHOE UCTIONb30-
BaHKe OJIHOTO BUJA JOOBIBAEMOT'0 HEPYTHOTO CHIPhS JIJIS IIPOU3-
BOJICTBA MIPOAYKIIMY PA3JIMUHOTO Ha3HAUEHHMSI. DTO TIOITBEPKIA-
eTcsl, HanprMep, BHEAPEHUEM METo/Ia TIepepadOTKK HeenmHO-
BOTO ChIpbsl B TJIMHO3EM JIsl TIOMyYeHHs aJTIOMUHMS, COAOMPO-
JOYKTOB U LIEMEHTA. 3HAYUTENIbHBIN (PPEKT AaET U KOMILIEKC-
Has repepadoTKa cIaHIeB B OeH3WH, (PeHOJIbI, TIeMEHT U cepy.
[TpoMmbIiIeHHAs OTPACITh IPOU3BOJICTBA CTPOUTETBHBIX MaTePH-
QJIOB SIBJISIETCS] €IMHCTBEHHOM OTpAacyblo, KOTOpask He MHOKUT,
a MoTpeOsieT MPOMBIIIUIEHHbIE OTXOMbI, TAKME KaK 30714, IIlJia-
KW, JPEBECHbIE U METAJTMUECKUE OTXOMBI IS TOTyUIeHUS U3-
JeJIViA pa3IMYHOrO Ha3HaYeHus1. [Ipy N3roTOBJICHUN CTPOMTEITh-
HBIX MaTEPUAJIOB UCTIONB3YIOT TAK:Ke MOOOYHbIE TPOLYKTHI — [JTH-
HY, 1eOeHb, IECOK U Jp., MOMyYeHHbIe MpU A0ObIYE PYI U YT-
7151. KomriekcHOe UCTIob30BaHUE CHIPhsI SIBISETCS] O€30TXOAHON
TeXHOJIOTHEH. DTa TEXHOJIOTHS MMO3BOJISIET OCYIIECTBUTh IPUPO-
JOOXPaHHbIE MEPOTIPUATHSI 1 MHOTOKPATHO YBETUUUTb d(PpPek-
TUBHOCTb IPOU3BOJICTBA.

[NocTosiHHO BO3pacTaoMUil 00BEM CTPOUTENHCTBA, BCE BO3-
pacraoruie TpeOOBaHHUs K €ro Ka4eCTBy TPeOyIOT OT CTPOUTENEH
Pa3HBIX CMENUATIBHOCTEN BBICOKOKBATM(UIIMPOBAHHOTO MOIXO-
J1a, BHICOKOTO YPOBHsI TEOPETHMYECKMX 3HAHWI M mpodeccuo-
HAJTLHOU TIOAITOTOBKH, a TaKKe YMEJIOTO COYETaHUSI X B TIOBCE-



JTHEBHOU pabore.

Llenplo KHATU SBJISIETCSI O3HAKOMJIEHHUE CIIELUAIMCTOB B 00-
JIACTH CTPOUTEIbCTBA C OCHOBHBIMU CTPOMTENILHBIMUA MaTepua-
JIaMH, UX MHOTOTPaHHBIMU CBOWCTBAMH M XapaKTEPUCTUKAMH,
TEXHOJIOTMEN M3TOTOBJIEHMS, a TAK)KE OIBITOM HCITOJIL30BAHUS
IUTsI IPYMEHEHU I B IPAKTHUECKUX Jieiax. Marepuait u3JiokeH Ha
0a3e MOCJIeTHUX JOCTUXKEHWH B c(pepe TEXHOIOTHMHM MU3rOTOBJIC-
HUSI CTPOUTENIbHBIX MaTepUaIOB U M3JEJUM, OCBEIEHb OCHOB-
HbI€ HaIpaBJICHUS UX COBEPIIICHCTBOBAHUSI.



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.

B03MOXHOCTh MCHOJIb30BaHUSI MATEPUAJIOB B CTPOUTEBHUX
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
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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