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WuTtepbep Au3aiiHbIHA JKATAaTBIH COYJIET JKOHE KYPBUIbIC MaTepUajapblHbIH KYpaMbl,
KYPBUIBIMBI MEH KACHETTepl Typalibl COyJIET TEH HWHTEepPhep JW3alHBIHAAFb MaTepHalIap/IbIH
MaHBI3ABUIBIFBl TYpallbl  COYJETIIIIEp MEH »oOanaylibuiap Ma3MyHJIbl HBICAH[BI JKacay >XOHE
MaTepHuaIiap MEH OIICTEP/iH KYpPBUIBIMJIBIK MOHIH Ha3apfa JKETKi3y Ke3iHIe MaTepHalaapiblH
KacCHETTEepiH eckepyl Tuic nen aWrtanel [1]. «Martepuangap» TEpMHHI FUMapaTThIH IMIKI KoHE
CBIPTKBI OOJITIH KYpy YIIiH JKHHAJIATBIH OapibIK (U3MKAIBIK 3arrapra xartambl [2]. Twuicti
MaTepuagiap MeH KypacTelpManapAbl TaHAay OJIapAblH pPAMi3Aepl, OPBIHIBUIBIFEI JKOHE
OPHBIKTBUIBIFBI HET131HC OaranaHysl THic [2].

KoMmmo3umusi KOHCTpYKLIHMS DJIEMEHTTepl MEH Tepic HeMece KopllaFaH KeHICTIKTep
apachIHAaFel ©3apa OailllaHbICKAa OaMIaHBICTBI FUMapaTThl HEMeCe KEHICTIKTI OHTAMNIbI CypeTKe
TYCipy YIIiH coynerre ne MaHbi3abl [3]. CamaHblH COyneTHIiiepi MEH KOCIMKOWIaphl e37epiHiH
KYpPBUIBIC K00ajapbl MEH MHTEPhEp IU3aiHbl YIIIH MaTepuaigap MeH OYHbIMIapbl TaHJIAYy KOHE
allkpIH/Iay Ke3iH/e menrmaepal KabbuiqaiTeiH TYHIH/ TYJIFaigap 00bin Tabbuiasl [4].

MatepuanablH KYpbUIBIMBIH 3€PTTE€Y OHBIH KACHETTEPiH TYCIHY YIIIH XOHE €H OacTBICHI
TEXHHUKAIBIK-9)KOHOMUKAJIBIK HOTHKE ally YILIiH MaTepHallbl Kaiija koHe Kanail KOoJJaHy KepeKTiri
Typasbl IPAKTHKAIBIK MOCEJICHI IS YIITH KaXKeT.

Kes-kenren MatepuanablH KaCHETTEPiH OHBIH KYpaMbl MEH KYPBUIBIMBIH ©3TepTy apKbLIbl
KeH KeyieMje KoigaHyra Oomnanel. Kypbuiblc MaTepuaibl XUMHSIBIK, MHHEPAIOTHSUIBIK >KOHE
¢dazanplk KypambIMeH cumartanaabl. KypbulbIC MaTepHaqAapblHBIH  XUMUSJIBIK — KYpambl
MaTepuaIbiH OlpKaTtap KacueTTepiH OarajiayFa MYMKIHJIIK Oepesl, aTanm alTcak: OTKa TO3IMILUIIK,
OMOXKETIMILTIK, MEXaHHKANbIK >KOHE Oacka Ja maiiamaHy J>XoHE TEXHUKAIBIK CHUIATTaMachiH
KepceTel. buoopraHukanbelK 3arTapAplH (LIIEMEHT, 9K JKOHE T.0.) JKOHE Tac MaTepHuadapbIHBIH
XUMHUSUIBIK KYpaMBbl OJIapJbIH KypaMbIHIaFbl oKkcuaTepiH (%) MenmepiMeH kepcetineni. Kkt
OKCHJITepPl XHMHSUIBIK OalJIaHBICKAH JKOHE MaTePUAJIBIH KONTEereH KAaCUETTepPiH aHBIKTAWTHIH
MUHepaJIjap Ti3iMiHEH TypaJibl.

MuHepaipl KOMITIO3UIMST TYTKBIP 3aTTa HEMECE Tac MaTepUalbIHAa KaHAald MUHepaigap
XKoHe KaHnal mediepie OONaTBIHIBIFBIH KepceTeli. MpIicalbl, MOPTIaHIIEMEHTTe YIIKAIbIUN
cunuKatbiHbIH Medmepl (3cao * Si02) 45-60% xKypaitapl, al Kell MeJIepae KaTar Ipoliecci
KBIIAMIAN b, IIEMEHT TAaChIHBIH OEpIKTIT1 apTabl.

Martepuanabiy ¢azaiablK KypaMbl KOHE OHBIH OeT KabaTblHIa CyAblH (ha3ajblK aybICYbl
KYMBIC KE€31HJIe MaTepHalIIbIH OapiblK KacUeTTepl MEH MiHe3-KYJIKbIHA ocep eTelli. MaTrepuaIbiH
0er KabaThiH, KaOBIpFaIApBIH KYPAUTHIH KATThI 3aTTap, SSFHH MaTEePHAIIBIH (OKAKTaybl» KOHE aya
MEH CYMEH TOJITBHIPBUIFaH TeCIKTepre OeiHel.

MarepuanablH KYpbUIBIMBI YIII ACHT€H/Ie 3epTTemeIi:

® Makpo JeHreiie - Ke3re KoepiHeTiH HeMece IIaMaibl YJIKEHTy Ke3iHJe KOpiHEeTIH
KYPBUIBIM,

® MUKpPO JICHTeH/Ie - ONTHKAIBIK MUKPOCKOITKA KOPIHETIH KYPBLIBIM;

® 3arTTapJblH IMIKi KYPBUIBIMBI - PEHTTEHMIK KYPBUIBIMABIK Talaay, JICKTPOHIBI
MHUKPOCKOIIHS KOHE T. 0. 9AICTepIMEH 3epPTTENETIH MOJIEKYIANbIK - HOH/IBIK IEHI€HIeT1 KYPBLIbIM.

KarTel KypbUIBIC MaTepHAIAapbIHBIH MaKpPOKYPBUIBIMBI ~ KeJleciield Oolybl MYMKIH:
KOHTJIOMEPAT, THIFBI3, YSUTBI, YCaK KE€YEKTi, TATIIBIKThI, Ka0aTThl, OOPIBUIIAK.
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Konrinomepar KypbUIBIMBI-KEiiOip TaOuFu Tac MarepuaiiapblH (KOHIJIOMEpaT, OpeKdyus
XKoHe T.0.), Typai 6eToHaapIbl, OipKaTap KhIII kKoHE 0acKka MaTepHalIapabl OIPIKTIPETIH ayKbIMIbI
TOII.

TeIFBI3 KypBUIBIM-MaTepraiga ¢a3zaiblK OeaiMaepaiH 0oJMaybIMEH CUIaTTanaabl (IIbIHBI,
MOJIUCTUPOI KHE T.0.).

¥Ysutbl KYpPBUIBIM - Ta3 koHE KeOiK OCTOHMapbhIHA, YSUIBI IJIacTMAaccajapra TOH KOIIpIIiK
TYpiHAE MakpomopajapAslH OOJybIMEH CHOATTaNaAbl. TalIIBIKTBl  KYPBUIBIM-TAIIBIKTHI
MaTepuagiapAaH Typajabl (arall, MUHEpaJbl KOHE IIbIHBI JKYH/CTEKJIOBaTa, acOecT, IIbIHbI
TAIIBIKTEl  IUIaCTMaccanap koHe T.0. Oip OarpiTTa OaFbITTafaH  TaNIIBIKTApbl  Oap
MaTepUaIapAblH €pPEKIIENIri-OHbIH KAaCUETTEPiHIH aHU30TPOMUSICH], SFHU KYPT ailblpMallbUIbIK,
MBICAJIbI, OEPIKTIK, KBUTY OTKI3TIIITIK )KOHE OaFbITTaIFaH TAIIIBIKTap OOWBIMEH epeKIIeTICHE .

KabaTThl KyphUIBIM — KaJIBIITACTBIFBI KOK Ka0aTThl TONTBHIPFBIITAD (Karaz0eH, MaTaMmeH
XKoHe OalaHbICTBIPYIIBI 3aTTapMeH. MyHJail KypbUIBIM OpaMJIarbl LIATHIp MaTepHalAapbIHAA,
TEKCTOJIUTTE, KaFa3 KabaTThl IUTACTHKTE KOHE T. 0. alfKbIH aliKbIH KOpIiHE].

Boprbuiaak TyHipuikTi (YHTaK TOpi3/ai) KYpbUIbIM-0ip-0ipiMeH (KYM, KUBIPIIBIK Tac, KYpFaK
ca3 ykoHe T.0.) HyKTesi OaiJlaHbICAThIH JKeKe OeIIeKTepIeH (IoHAepeH) TYPaIbl.

OerTe, MaTepral 0ip yaKbITTa KYPhUIBIMAAPIBIH OipHEIe TYPiH KAMTH/IbI.

Amnaiina, maTepuanibl KYpbUIBIMHBIH Oenrimi Oip TypiHE >KaTKbI3y €H YJIKEeH KeJemIi
KYPBUIBIMJIBIK 3JIEMEHTTEp OOWBIHINA KY3€re achIpblIaabl (ayblp O€TOH, ysuibl O0eTOH, GrOPOOETOH,
(buOpoIeHOOETOH).

3aTThIH MUKPOKYPBUTBIMBI KPUCTAIIIBI )KoHE aMop(ThI 601yl MyMKiH. Kpuctann ¢hopmacsr-
Oyl KpUCTaJUI TOPBIHBIH TYWIHIAEPIHIEr1 aTOMIApAbIH PETTENreH OpHANACYbl, OJ TYPAKTHI,
XUMUSUTBIK OeJICeH i a3 (MeTayigap, TaOUFU JKOHE )KacaH bl Tac). AMOP(THI KypbUIBIM aTOMIap MEH
MoJIeKynanapablH (IIbIHBI, HUTaKTap) OIPKEIKITITNIMEeH XKOHE XaOTHKaJbIK/>Kyieci3 opHallacybIMEH
CHITAaTTaJIAbI.

Kpucrangapasia minridi, Memiepi %oHe OpHaiacybl MaTepUadAapAblH KacueTTepiHe YIKEeH
ocep ereni. LllarpiH KpUCTaIABI-OIpTEKTI JKOHE CBHIPTKBI dcCepiepre Kapchl TYpY, ipi KpPHUCTAJIbI
(MeTanmap) yIKkeH OEpiKTIKKe armapabl.

KpucranmapasiH KabaTThl OpHajacybl KETICTIKTEpre OHall OeiHyHdl KETyAl KaMTaMachl3
eTeli, Oy opIiey MIIMTKaJapbIH jKacay Ke3iHIe KOJIAaHbUIA IbI.

Xacangel Typae anbIHFAaH MaTepUaNIapblH KYPBUIBIMBIH OHIMHIH KacHeTTepi MeH
MakcaThIHa 0ailIaHbICTHI K€H ayKbIMIa, MaKCaTThI TYpJIe peTTeyre O0mabl.

Mpicanbl, OWHEKTIH TEPMOMEXAHUKAJBIK KOPCETKIIITEPIH apTThIpy YUIIH aMOpQThI
KYpBUIBIMIBI ~ IIHMKI3aTKa  apHailbl  KOCHAJapAbl  €HTI3y  JKOHE  OHIMAEepAi  KOChIMIIA
TEPMOJMHAMHKAIIBIK OHJICY apKbUIBI MaKCAaTThl TYpHE KpHUCTallFa e3repryre Oonaapl, MaTepual
KOFapbl TEMIEpaTypara, COKKbIFa >KOHE TO3yFa, XHMMSUIBIK TO3IMIUTIKKE He Oomanbl, Oipak
MOJIIIPJIITIH )KOFAJITAIbI.

ATBIHFaH KacUeTTep KEeIIeHI op OHIMHIH MaKCaThIH aHBIKTAWIbl: KPUCTAIABI - aMOpP(THI
olfHeK Tepeseniep/l KbUIThIpaTy YIIIH, arpecCUBTI opTajapbl Oap medepxaHaiapaa eIeH/1l KanTay
YIIiH KongaHbaabl. KypaMbl MeH KYPBUTBIMBI YaKbIT ©T€ Kelle TYPaKThl OOJBIN KaaIMalThIH, Oipak
OHIM HEMec€ KYPBUIBIM XYMBIC ICTEHTIH OpPTaHbIH MEXaHUKaJbIK, (QU3MKA - XUMMSUIBIK, Keine
OMOXUMMUSIIBIK OCEpJIEPIHIH HOTHKECIHJE ©3TepeTiH MaTepuaiiapAblH KAaCHUETTEepiH aHBIKTaNIbl.
byn esrepicrep Oasty Xypyl MYMKIH, MbIcajibl, Tay >KbIHBICTapbl OY3bUIFaH Ke3J€ HeMece
CaNIBICTBIPMAJIBI TYPJIE T€3 — OCTOHHAH €PUTIH 3aTTap.ibl XKyFaH Ke3[e, YAbTPaKYJITiH coyenepaiy
MOJTUMEPJTT  MaTepHayiiapra ocepi, Oyl OJapablH TYCIHIH ©3repyiHe KOHE CHIHFBIIITHIFBIHBIH
KofapbutaybiHa okenesi. COHABIKTaH, op MaTepuanl OHbI MaKCaThlHA cail KOJNJaHyFa MYMKIHIIK
OepeTiH KacueTTepre FaHa eMec, COHBIMEH Kartap Oenrii Oip Te3iMAUTIKKe ue O0Iybl Kepek, Oy
KeKe OHIMHIH koHe OYKi KYpPbUIBIMHBIH Y3aK MEpP31M/Ii )KYMBICHIH KAMTaMachl3 eTe/ll.

MartepuaniapabIH KIKTelyl )KoHe OJap/IbIH HEer13r1 KacueTTepi:

Kes-kenren >xiktey Oenrimi Oip MakcaTTa jkacaiaibl >KOHE OpKAllaH HAKThl FBUIBIMU-
TeXHUKAJIBIK MOCEJIeep Il MIeNyre KbI3MET eTenmi. MbIcabl, Kbl KIKTeYAl KeJeci Oenriiep
OoiibIHIIA OpBIHAAYFa O0JIAIbI:
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e oHIM TYpJepi (1aHa, opam, aHeb K9HE T.0; ,

e oHJIpiC TocuI (TIPECTENTeH, KaHIIIBUIFaH, YKCTPY3UOH/IbI);

e MakcaThl (KOHCTPYKUUSIIBIK, KOHCTPYKLUHUSIIBIK-OpJIey, opiey);

e KoJJaHy cajanapbl OONbIHIIA (KaOBIPFaNbIK, IIATHIPIIBIK, KbLTY OKIIAYJIaFbIII);

® IMIBIFY Terl (TaOMFW HEMeCEe JKacaH Ibl, MUHEPAJIIbl HEMECE OPTraHUKaIbIK).

KikTey Tek »Kaimbl FaHa €Mec, COHBIMEH Karap JKeKe cHumarraMaiapbl OOHbIHIIA Ja
’Kacarybl MYMKIH:

e OpTYpJi OaFbITTap/IaFkl MaTepUaIAap KaCUETTEPIHIH CUIIaTTaMachkl OOMBIHIIA

® KYMBIC (AHU30TPONTHI-OPTYPIIi OaFBITTApAaFbl MaTEpUATAAPABIH OPTYPIIl
KacHETTepi KoHE U30TPONTHI Oip/eit Kacuerrep);
opTala THIFBI3IBIK KO3 (UIHEHTI (MbICaJbl, aca ayblp O€TOHAAp, aybIp,

KEHLI, )KSHLIT )KOHE aca JKeHiN);
OTKa TO3IMILTIK KepceTKimTepi (kaHOANTHIH, )KaHybl KUBIH )KOHE JKaHATbIH);
asi3ra Te3iMIi (KOFaphl, KAHAFATTAHAPJIBIK KOHE asi3Fa TO3IIMILTITT TOMEH).

Coyner meH AM3aiiHIa KYPBUIBIC JKYMBICTApbIH JKYPri3y Ke3iHJIe TEK KYPBUIBIC
MaTepuaiapbl FaHa €MeC, COHBIMEH Karap OJlapJblH HETi3iHAe jKacairaH OyiWbIMaap MeH
KOHCTPYKIUsIap Ja KongaHeutagsl. Kypeuibic marepuanmaps! Llukizar, sxapteuiail abpukarrap
YKOHe Maijaianyra JablH MaTepuangap 0oJbin OemiHeal.

ByiipiMmap aram ycrachel, KarchblpMma, 3JEKTPOTEXHHUKAIBIK, CAHUTAPIBIKTEXHUKAJIBIK JKOHE
KYOBIp OoJbIn OeiHe/i.

[Maiinananyra nailblH KYPBUIBIC MaTepUAIIApbl MEH OyibIMIaphI:

® apHaJFaH KOHCTPYKIUSIIBIK;

® KYPBUIBIMJBIK 9pJIey;

e opIey MaTepuangapbl OOJBI KIKTEIEIi:

Jaiibia KOHCTpYKIUSUTBIK MaTepualijap cajiMakK TYCETiH jKOHE KOpIIay KOHCTPYKIUSIIAPHI
peTiHae mnaijanaHbUIafbl; KbUTy JOHE JbIOBIC OKIIAYNIaFblll; TUAPO XKOHE Oy TOCKAYBLIBL;
repMETHU3ALMSIIAUTBIH JKOHE MIATHIPIIBI, XKAPBIK OTKI3TII MOJIip KOpIIayJapblH, Tepe3esep MEeH
€CIKTEepIIH JIEMEHTTEP1; MHKCHEPJIIK - TEXHUKAIBIK KaOABIKTBIH OOJIIIEKTEPI; apHalbl MAKCATTAFbI
Matepuanaap. JlaiblH KOHCTPYKIMSIIBIK-OpIIEy MaTepHaAaphl «COHABHY» TYPIHIErT Kopmay
KOHCTPYKIHUSJIAPBIHBIH allBIHFBI KaOaTTapbl, OAJKOHIAp MEH JIOJKHsUIAp KOpLIaylapbl, eIeHJep
MEH caTbUiap KaObIHIApPbI, JKHHAIMANbl JKOHE JKBUDKBIMANBl KallKajap, achaibl Tebenep,
CTaLlMOHAPIIBIK >Ka0AbIKTap MeH kuhasnap, *oJ >kaObIHAapH! YIIiH Naianansiansl. [laibH opiey
MaTepuaapel FUMapaTrTap MEH KYpbUIBICTAPJBIH CBHIPTKBI JKOHE IMIKI opJieyl YIIIH, apHaibl
JEKOPAaTUBTIK KOPFaHBIC >KaObIHIApbl YIIIH (TOTTaHyFa Kapchl, OTTaH KOpFay >koHe T.0.)
KOJIJTaHBLTABI.

Xana Kypbuiblc Marepuainiapbl MeH OyHbIMAApBIHBIH KeIleHi Ju3aifHepiep MeH
KYpPBUIBICIIBUTAP KOSTHIH TaJanTap HeriziHae mamuabl. Ka3ipri 3aManfbl KypbUTbIC HHIYCTPHUSCHIHA
KOMBLIATBIH HET13T1 CoyJIeT-Iu3allHePIIiK TajanTap:

® (DYHKIIMOHAIIBIK;

ACTETUKAIIBIK;

HKOHOMHKAITBIK.

OYHKIIMOHAIIBIK TaJanTap, 63 Ke3erinae, OemiHemi:
KaJBl KYPBUIBICTAFBI;

OTIEPALUSIIBIK;

CaHUTAPJIBIK-TUTUEHAJIBIK.

Kypbuisic MaTepuangapbl MEH 6©HIMIEpiHe KOWBUIATBHIH TajanTap OJapAblH O KaJIlbl
KacueTTepi 60mbin Tabbutanbl. Kacuerrepi-omapapiH 3KOHOMHUKAIBIK KOPCETKIMITEPiH KOCIIaraHa,
Matepuanaapabl (OyibIMaapael) eHJey, KOJJaHy JKoHe TNaijasaHy TNpoleciHAe KepiHeTiH
cunarramanap. Kacuerrepi kKapamaiibiM >koHe Kypaeni. OHBIH MakcaThlHa CoWKec Oenriyi Oip
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TaJanTapabl KAHAFATTaHBIPY KAOUIETIH aHBIKTAWTBIH MaTePHAIIIBIH 0apIbIK ()YHKIIMOHAIBI )KOHE
ACTETUKAIIBIK CUITaTTaMaJIaPBIHBIH KUBIHTBIFBI PETIHEC KYpP/IeJIi KacCUeT caria Jem aTaiaibl.

WuTerpanasl cama-Oyi OHBIH carackl MEH YHEMIUTITIHIH >KUBIHTBHIFBIMEH aHBIKTAJIATHIH
MaTepualIbliH e€H Kypaeni Kacueti. Kacuerrepai exi Tonka 6esyre 0oJab:

l)naiinanany-TeXHUKaIBIK ((pyHKIIHOHAIIBIK);

2) 5CTETUKAJIBIK,.

[Maiinanany-TeXHUKAIBIK KACHETTEPl 63 TAOMFATHl OOMBIHINA YIII HET13T1 TOMKA JKIKTEJe i

1) dusukanbIk;

2) MexaHuKabIK;

3) XUMHSUIBIK,

DcTeTUKaNIbIK KacHeTTepre MillliH, TYC, KYPbUIBIM, KYPBUIBIM JKaTajel. Erep marepuangap
KacHeTTepiHiH OipiHIi TOOBI COyJeT HeMece Au3eb 0OBEKTICIHIH KaKETTI KOPFaHBICHIH, OCpIKTIT
MeH OepiKTiriH KaMTaMachl3 €Tce, OHJIa eKIHIIICI aJlaMHBIH TIPHIUIIK €Ty OPTAaChIH, COHBIH IIIIHJIE
FUMapaTrTap MEH KYPBUIBICTAPJbIH >KOHE OJIap/AblH MHTEPhEPJIEPIHIH CBHIPTKBI TYPiH KaObUIaayra
acep eTe/i.

MartepuannapasiH (U3MKaIBIK KacHeTTEepiHE MbIHAJIAP KaTajabl: KYpPbUIBIMIAP MEH acca
cUmarTamaiapsl (THIFBI3BIK, KEYEKTUIIK, KybICTHIK); OJApIbIH Cy, Oy, ra3 ocepiHe KaThIHACHI (Cy
CIHIprimTiri, cy CIHIpPrilmTiri, Cy OTKI3TIITIr, BbUIFadFa TO3IMIUII, CyFa Te3IMILUIIri, Oy
OTKI3TIIITIri, Ta3 OTKI3TiTIr); MaTrepuangapiblH JKbUIY, CYBIK, OT, OJJIEKTP TOTBI, BIOBIC
TOJIKBIHJIAPBI MEH COyJIeJeHYIEepAiH dCepiHe KAaThIHACHI (3KbUTY OTKI3TIMITIK, BICTHIKKA TO3IMJLIIK,
OTKa TO3IMILIIK, OTKa TO3IMIIIIK, CYbIKKA TO3IMIUTIK, JJIGKTP OTKI3TIIITIK, IhIOBIC OKIIayiay,
IBIOBIC CIHIPY, paJAMalUAIBIK TO3IMILUTIK) ; CBIPTKBI OPTAaHBIH, MbICAJbl, CY MEH CYBIKTHIH (as3fa
TO3IMIUIIK) KYp/ei dcepiHe KaThIHACKI.

THIFBI3ABIK-OYJI  OHBIH  MAacCachbIHBIH  KOJEMI€  KAaThIHACBIH  CaHJIBIKCHIIATTAWTHIH
MaTepHaAbIH KaCHETi.

® IIIbIHAKMBI THIFBI3ILIKTHI 0OJIIHI3 — MacCaHBIH MaTEPHAIbIH KOJIEMiHE KaThIHACHI MYJIAEM
TBIFBI3 KYIi/Ie, SFHU KEYEKTep MEH KYbICTApChI3;

e oOpTamia THIFBI3IBIK-MATCPUAIBIH TAOWFH KYHIHAET MAaCCaHBIHKOJICMIe KAaThIHACHI
MYMKIH K€YeKTep MEH KybICTaPMEH;

® KeJIeMi KeyeKTep MEH TYHHEKapaIbIK KyBICTApIbl €CKePE OTBIPHIIT OJIIICHETIH OOPITBUIIAK
MaTepHasIap YIIiH jKaIai ThIFbI3IBIK.

MartepuaniblH THIFBI3IBIFEI KOOIHECE OHBIH OEpIKTIrT MeHMaccachiHa acep ereni. Opraiia
ThIFbI3bIFEI 2000 — HaH acaThlH MaTepHualap ayblp A€l caHanajsl, )keH11-01p Tekme merpre 1000
Kr-HaH a3. KeyeKTUIK-OHbIH KeJIEeMiH Tepi TeCiriMeH TONTBIPY [OpeXKeCIH CHUIaTTalThIH
MaTepuaIblH KacueTi. MaTepuanaarsl KeyeK KoJeMiHIH MaTepUaIbiH OYKUI KeJeMiHe KaThIHACHI
pETiH/IEC aHBIKTANIAIBI.

['urpockonust - MaTepuanblH ayaaaH Cyabl CiHIpy Kacueti. Cy MolieKkyanapblH OeaceH/Il
TYpJe TapTaThlH MaTepuaiaap ruApoduibi, all perneuieHTTep THAPOPOOTHI ACT aTanabl.

blrranaeielKk MaTepuanIarsl KYpPFaK KyHJeri MaTepHasIblH MaccachlHA KATKbI3BLIFAaH
BUTFANIJIBIH KypPaMbIMEH aHBIKTaNIaJbl. MaTepHuanaplH KOplIiaFaH opTara bUTFal Oepy KacueTi bLIFal
Oepy Jemn aTajajbl, ajl OHbIH CYJIbl CIHIPY ’KOHE yCTall TYpy KaOUJIeTiH CUMAaTTalThIH Cy CIHIpY Jen
aTajaazbl.

Cyra TO3IMIUTIK-OYJI CyMEH KaHBIKKAH Ke3/Ie MaTepHaJIbIH Heri3ri (U3UKaJbIK KOHE
MEXaHHUKAIBIK KaCUETTEepiH cakray KaOineri. bys Tepi TecCiriHiH THIFBI3ABIFEI MEH KYPBUIBIMBIMEH
OalJIaHBICTEI.

blnranra Te3iMAiTIK-MaTepHaNIbIH MEP3iM/Ii bUIFATIaHy Ke3iHAE BUIFAIABIH JECTPYKTUBTI
ocepiHe Y3aK yaKbIT KapChl TYPY KacHeTi

WNuTeppep nu3aiiHBIHAAFBl 3aMaHayd MaTepuanaap. TinTi HHTEpbEpAIH €H Koe3re
KOPIHOEWUTIH TeOMEeTpUsChl COyJeT T[eH Ju3ailHFa CoMKec Kasipri 3aMaHfbl KYpPbUIBIC
MaTepUaIIapelH Jpiiey Ke3iHae MoHepni Oona ananpl. COHABIKTaHIA KYPBUIBIC KBI3METTEpI
HapBIFBIHIA Q11 KEHIHEH TapajaMaraH KaObIpraiap bl xKoHe ToOenep i opieyaiH KbI3BIKTHI TOCUIAEPI
OYTiHIl TaHJa KYpPBUIBICTBIH OapiblK — cajalapbhlHa OpacaH >KbUIIAMIBIKIICH IaMBbIM KeJel.
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WuTeprepaeri OapiblK jkaHa KYpbUIBIC MaTepHuasaapsl a3ipaenyae. Onap naiiananyaa MeI3FbIMAC,
ACTETUKAIIBIK AU3aliHFa JKoHE >kaHambuiabikka ue. Con cedent Con cebenTi nu3aiiHFa KaThIChl 0ap
COYJEeT-KYPBUIBIC MAaTPUAIAPBIHBIH KYPAMbIH, KYPBUIBIMBIH, KACHETTEPIH XKOHE KYPBUIBICHIH OlTy
MaHBI3 /b
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O0X 7.067
3AMAHAYM UHTEPBEP JIU3AVHBIHJIAFbI CKAHJIUHABUSLIIBIK
CTUJIbJAIH EPEKIIEJIIKTEPI

Memitoaii [lomemr MypaTKbI3bl
JLLH. I'ymunes ateinaarsl E¥Y «Jlu3aiiH jxoHe MHXKEHEpITiK rpaduka» kadeapachlHbIH
3 kypc crynenTi, Acrana, Kazakcran
Foimeivu sxerekmrici — benecaposa b.b.

3amaHayu nu3aiiHAa TaHbIMan Oipi-CKaHIMHABUSUIBIK CTHIIb. EpTeriferi CkaHIuHABUSIIBIK
Actananap MeH CONTYCTIK THIHBIIITHIKTHI i37ley YLIiH Oi31iH OTaHAAaCTapbIMBI3/IbIH aFbIHIAAPHI
[Terpain Oip ke3aepi Kecinm TacTaraH Tepe3eciHe Oapwim, e3lepiMeH Oipre TaOurar KaHa eMmec,
COHBIMEH KaTap CKaHJIMHABHUSUIBIK COYJICT ICH CKAaHAMHABHSUIBIK HHTEPhEP JIE dCep KalAbIpabl. by
OarpITKa TOH €peKIle KeHUIIIK, JJAKOHU3M, 9CeM KaparalbIMIBUIBIK MeH KECKiHJeMe Y3aK yaKbIT
OolbI OYKUT oyieM Ju3aifHEepIIepiHiH KYperi MEH caHachlH >kaynamn aniasl. CKaHIUHABUS CTHIIHIH
Oacka e3eKTi OarpITTapAaH 0acThl apTHIKIIBUIBIFEI €PEKIIE MKEMIITIK O0JIIbI, OWTKEHI OHBI IIaFbIH
KaJIAIBIK TIOTep i O3CHIIPY YIIIH J1e, YIKEH JKeKe KOHE KOFaMJIBIK HbICAaHAAp bl YIHBIMIACTHIPYIa
na KongaHyra Oomanel. CKaHIMHABHUSUIBIK CTHIIBJIET] YHIIH HETI3T1 epeKlIeNiKTepi-MUHUMAIH3M,
TaOUFaTKa YKaKbIHJBIK, KOJIJAaHOAIBI OHEpre Ha3ap aynaapy, KapamalbIMIBUIBIK MEH TYPaKTHUIBIK.
[Timriaaep TypreICHIHAH AW3alHAaFrbl CKaHIUHABUSUIBIK cTuib ContycTik EypomanbiH yHCI3
TYPFBIHJIAPbIH KalTalalbl, YCTaMABUIBIK,TY3Y KoHE Kapanaibim.[1]

CkanaunaBuselK cTiiib XVIIL raceipma IlIBerus koponi I'yeraB Il kesinge kambimraca
6actansl. Ocel yakpiTKa aeiin Contyctik Eypona ennepiHiH TypFhIHIApbl OApPOKKO, POKOKO >KOHE
KjaccuuusM Ouiik erkeH Ppanuus, Wramus, AHITUSHBIH COH YpHICTepiH KewIipim, yiuepnai
#abapIKTaabl. bipak coHbIMEH Oipre ckaHIUHaBTap YWJepiHiH au3aiiHbiHa onerteri ConTycTik
HoTanapasl KOcThl. [laTmia Taburu ak >kapblK MeH TaOWFW aFalll dpIiey/iH MaijackiHa madoc MmeH
COH-CaJITaHATTaH Oac TapThlll, KapamaibIM, >KbUIbI JKoHE Yilne epekiie COATYCTIK CTUIIIH >Kacaibl.
byn tenpenuusnbl 6acka CxanauHaBus enaepi Koimaanbl. «['ycTaBUANBIK cTHIIB» XIX FachIpIbIH
copiHa gneiin Conrtyctik Eypoma enaepinzne TaHbiMan OOJBIN, CKaHAMHABUSIBIK 3aMaHayH
CTHJIBJIIH 13a11apbl OO IbI.

Crunbzii 1aMBITYIBIH kaHa Ke3eHl XIX racwipawsiH 80-kbUimapbiHa Keneml. Juzaiineprep
uHTepbepAl DYHKIIMOHANBI *KOHE KBICKAa €Tyre JEeTreH YMTBUIBICTHI OAacHIbUIBIKKA ana OTBHIPHIM,
CTHJIbI'e 3aMaHayH epekmenikTep oepe 6acransl. CKaHIMHABUSUIBIK TU3aHHBIH apTHIKIIBUTBIKTAPHI
1930 >xputbl CTOKTONBMIE XalbIKapaIblK KOpMeae OYKiT oeMre KOpCeTiiil, all «CKaHINHABUSIIBIK
JU3aifH» TePMHUHIHIH 031 apHalbl )KOHE TaHbIMaN oicouneTTepae con keuiHipek, 1950 xwuter, AKII
neH Kanagana eTkeH qu3aifHepIlik KopMeNepAeH KeiliH maiaa O0Ibl.

CxaHIWHABHSUTBIK CTHJIh — COHFBI OHXKBUIIBIKTA HHTEPhEP MU3AMHBIHIA CO3Ci3 CYHIKTI. bi3
OHBl MUHUMAaJIM3Mi MEH KapanalbIMJIBUIBIFEI YIIiH KaKCchbl Kepemi3. bipak OyriHjie >KapKblH jKOHE
COHJII PEHKTEpP COHIe €HIN JKaThIp JKOHE CKaHIW ©31HIH TAaHBIMAJABLIBIFBIHBIH IIBIHBIHA KETKECH
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