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BBEJAEHUE

Leap 1 321241 0CBOCHHUS M CIHMILIMHBI

[lenpro ocBOCHUSA TUCHUILIMHBI «MaTepuaiibl B IPOCKTUPOBAHUU T'OPOACKON CpEbI» SIB-
asiercss (POPMUPOBAHME JTMYHOCTH CIELUAINCTA, 00J1aJal0Ilero OCHOBaMH MHKEHEPHOI'O MbIII-
JICHUS, CTIIOCOOHOTO Y4acTBOBAaTh B CO3JIaHHM Cpeabl oOecredynBaromeil KoMpopT B MIUPOKOM
JMana3oHe: OT (U3HOJIOIMYECKOIO 0 3CTETHMUYECKOTro, JJIS Pa3IM4YHBIX MPOLECCOB KHU3HEIes-
TEJILHOCTH.

3agaun qucuMIUIMHbL: [lo3HaKOMUTE OyAyIIero crenuaniucTa ¢ TUrHeHUYECKUMH OCHO-
BaMH apXUTEKTYPHOH KIMMATOJIOTHH, OCHOBAMH TEIJIOTO, aKyCTUYECKOTO M CBETJIOTO KoMpopTa
B [IOMELIEHUAX U TOPOACKOH cpezie. BoopyuTh 3HaHUSMU (PU3MUECKUX MTPOLECCOB, BIUSIOLINX
Ha BHYTPEHHEE IIPOCTPAHCTBA 3JaHUM U COOPYKEHHUU U IIO3BOJISIOIIUX I'PAMOTHO OCYLIECTBIIATh
OpraHU3alUI0 BHYTPEHHETO IPOCTPAHCTBA U BHIOOP OTPAXKAAIOLINX €r0 KOHCTPYKIIMH.

IlepeyeHb ocBanBaeMbIX KOMIIeTEHIIHI:

Kon dopMynHrpoBKa

OIIK-4 CriocobeH TPUMEHATh METOJIMKH OTIPEICIICHUS] TEXHUYECKHX Tapa-
METPOB ITPOEKTUPYEMBIX O0BEKTOB

3HaHMsA, YMEHUS, HABBIKA M (WJIH) ONBIT AeATEJbHOCTH, XapaKTepu3youme 3Tanbl ¢op-
MHUPOBAHHSI KOMIIeTeHIHi

[Tmanupyemble pe3yabTaTsl 00yUeHHUS 10 JUCHHUIUINHE (MOIYIII0), XapakTepusytomue | DopmupyeMble KoMIIe-
9Tambl GOPMUPOBAHHS KOMIICTCHIIUH TCHLUH

3HaTh: OIIK-4
- 00bEMHO-TIPOCTPAHCTBEHHBIE U TEXHUKO-3KOHOMHUYECKHUE TPEOOBaHUS K
OCHOBHBIM TUIIaM CPEJIOBBIX 00BEKTOB U KOMIUIEKCOB, BKJItoUYasi TpeOoBa-
HUs, orpesensieMble (QYHKIMOHAIBHBIM Ha3HAYEHUEM IPOEKTUPYEMOTO
00BEKTa U

O0COOEHHOCTSIMHU y4acTKa 3aCTPOMKH, a TaKkKe TpeOOBaHUs 00ECTICUSHUS
6e30aprepHOit cpebl

YKU3HEESITEIbHOCTH;

- OCHOBBI IIPOEKTUPOBAHNS KOHCTPYKTUBHBIX

pelieHnii 00bEKTOB apXUTEKTYPHOU CPEJIbI;

- OCHOBBI IIPOEKTUPOBAHUS CPENOBBIX COCTABIISAIOIINX
aApPXUTEKTYpPHO-AN3allHEPCKUX 0OBEKTOB U KOMILIEKCOB, BKJIIOYasi, OCBE-
[IEHUE, MUKPOKIUMAT, aKyCTHKY, B

TOM YHCJIE C YYETOM MOTpeOHOCTEN MaIOMOOMIIBHBIX TPYII TPak/iaH 1
nun ¢ OB3;

- OCHOBHBIE CTPOUTEIbHBIE MAaTEpUaIbl, 3NN U KOHCTPYKIIUHU, OOJIH-
[{OBOYHBIE MaTEPHAJIbI, UX

TEXHUUYECKHE, TEXHOJIOTMYECKUE, SCTETUUYECKHE U HKCIITyaTal[MOHHbIE Xa-
PaKTEpUCTUKH,

- OCHOBHBIE TEXHOJIOTUH IPOU3BOJICTBA CTPOUTEIHHBIX U MOHTAKHBIX pa-
60T;

- METOJIUKH MPOBEACHUS TEXHUKO-IKOHOMUYECKUX PACUETOB MPOEKTHBIX
pELLECHU.

YMmerh:

- BBITOJIHATH CBOJHBIN aHAIN3 UCXOAHBIX JaHHBIX, JAHHBIX 33JJaHUS Ha
[IPOEKTUPOBAHUE CPETOBBIX

00BEKTOB M KOMIUIEKCOB, M MX HAIOJIHEHUS U JaHHBIX 33/IaHUs Ha pa3pa-




OOTKY MPOEKTHOM TOKyMEHTAIIUH,

- IPOBOMTH IMOKMCK POCKTHOTO PEIICHHS B COOTBETCTBHU C OCOOCHHO-
CTSIMH TIPOSKTHPYEMOT'O

00BEKTa APXUTEKTYPHOU CpPebl,

- IPOBOJHUTH PacU€T TEXHUKO-IKOHOMHYECKHX [MOKa3aTesel mpeaiaraeMo-
IO MMPOEKTHOTO PELICHUSL.

Biaagern:

- 0COOCHHOCTSIMH BBITIOJTHEHUS CBOJTHOTO aHAJIN3a UCXO/IHBIX JaHHBIX,
IaHHBIX 33aJaHKsI Ha TIPOSKTUPOBAHHE CPEIOBBIX OOBEKTOB U KOMILJICKCOB,
W WX HAIOJIHEHMS M JAHHBIX 33J[aHUs Ha pa3pabdoOTKy MPOEKTHOM TOKYMEH-
Taluy;

- METOJIOM TIOMCKA MIPOCKTHOTO PEIICHHS B COOTBETCTBHH C OCOOCHHOCTSI-
MH HPOEKTHPYEMOTO

00BEKTa APXUTEKTYPHOU CPEebI,

- METOZIOM HPOBE/ICHHS pacyéTa TEXHUKO-DKOHOMUYECKHX MOKa3aTeeil
[peIaraeMoro POSKTHOTO PEIICHHUS.




HanMeHOBaHMe NPAKTHYECKUX 3aHATHH

Ne Temsr HanmeHoBaHuEe TeM AUCUUILUIHHBL, HX O06beM yacoB U3 HUX mpaKTHYecKas
ﬁﬁ::;,[l KpaTKOe CO/IepIKaHUE 000 0350 HOArOTOBKA, 4aCOB
7 cemectp 9 cemectp

1 Tema 1. O6uIne cBeeHHsT 0 COBpe- 2 2 -
MEHHBIX MaTepHuaJjax.

2 Tema 2 . ®u3zuyeckne cBoiicTBa 2 2 -
COBpPEMEHHBIX MATEPHAJIOB.

3 Tema 3 . CranpapTusanus u Kjiac- -
cH(UKAIMS MATEPHAIIOB. 2 2

4 Tema 4. DKCNIyaTalIHOHHO- 2 2 -
TeXHHYeCKHEe CBOHCTBA MATepHAJIOB.

5 Tema 5. J/I[peBecHbIe MaTEPHAJIBI. 2 2 -

6 Tema 6. MaTepuaJibl U3 IPUPOTHOTO 2 2 -
KAMH;.

7 Tema 7. Kepamuueckue MaTepHaJbl. 2 2 -

8 Tema 8. Marepuajibl U3 METAJLIOB 4 4 -
| MX CIJIABOB.

Hroro 18 18 -
8 cemectp | 10 cemectp

9 Tema 9. MaTepuaJibl U3 CTEKJIA H 6 3 -
JAPYrHX MHHEPAJBHBIX PACIIaBOB.

10 Tema 10. MunepasibHbIe BSKYIIHE H 6 3 -
MaTepuaJibl HA X OCHOBE.

11 Tema 11. Jlaku u Kpack. 6 3 -

12 Tema 12. Marepuajbl Ha 0CHOBe 6 3 -
MOJIMMEPOB.

13 Tema 13. CoBpeMeHHbIE 0T/IeJ0UHbIE 8 4 -

MaTepuaJabl U3 HCKYCCTBEHHOTO
KaMHH4. KepaMorpaHnT.

Htoro 32 16 -
9 cemectp | 11 cemectp
14 Tema 14. Tenaou3o siHOHAbIE Ma- 4,5 4 -
TepHuaJbl.
15 Tema 15. AKycTHYecKHe MaTepua- 4,5 4 -
JIbL
16 Tema 16. Orue3anMTHbIE MATEPHA- 4,5 4 -
JIbL
17 Tema 17. Tuapo- U NAPOH30ISIHOH- 4,5 6 -

HbI€ MaTepPHaAJIbI.

Hroro 18 18 -

Utoro 68 52 -




CTPYKTYPA U COJAEP)KAHUE MMPAKTUYECKUX 3AHSATUI

INPAKTUYECKOE 3AHSATHE 1. O01mue cBeieHNs1 0 COBPEeMEHHBIX MaTepHaJiax.

Henab 3ansaTus: Kiaccuukanms COBpeMEHHBIX MaTepuanoB. CBs3b COCTaBa, CTPYKTYPHI
Y CBOMCTB COBPEMEHHBIX MaTEPHUAJIOB.

3HaTh: OCHOBBI AQpXUTEKTYPHOTO MaTepUAIOBEICHUS

YmeTb: 000CHOBAaHO BBIOMPATh METOIBI BBIMOJTHEHHS CTPOUTEIBHBIX MPOIECCOB U HX
MOCJIEIOBATEIbHOCTh MPU BO3BEJICHUU 3/IAHUNA U COOPYXKEHUU C Pa3NUYHBIMU apXUTEKTYPHBIMU
U JIM3aHEPCKUMH PELICHUSMH; MPOU3BOAUTH Pa3pabO0TKy MPOEKTHO-TEXHOJIOTMYECKOW ITOKY-
MEHTAllUM Ha CTAJUU TPOCKTUPOBAHUS U BO3BEICHUS 3/1aHUM.

AKTYaJIbHOCTb TeMbl OOBSICHSICTCS HEOOXOJMMOCTBHIO TMOJYYCHHUS 3HAHWUW B 00JaCTH
APXUTEKTYPHOTO MATEPUATIOBEACHHUS U HABBIKOB PAllMOHAILHOTO BHIOOpA apXUTEKTYPHBIX MaTe-
pHUaJIoB.

Teopernyeckasi yactb: Posib CTpOUTEIBHBIX MAaTEPUATIOB HA CTAUU MPOCKTUPOBAHUS,
CTPOUTEIILCTBA U FKCILTyaTalluu COOPYKEHHUS.

CrpouTtenbHble MaTepUalibl HEMOCPEICTBEHHO BJIUSIOT HA BOCIPHUSATHE APXUTEKTYPHOTO
o0Opasza 00beKTa, HA €ro Ka4yeCTBO W SKOHOMHYECKHE TPeOOBaHMS. APXUTEKTOP JIOJDKECH MOHH-
MaTh, YTO CTPOMTEILHBIC MATEPHUAJIBI BBHITIOJIHSIIOT KOMIUIEKC (DYHKIMH, CBSA3aHHBIX C TEXHOJIO-
THEl CTPOUTENBHBIX paboT, SKCIUTyaTallell U KOMIO3UIIMOHHBIM CTPOCHHEM 3[aHUs, a TaKKe
€ro CTOMMOCTBIO, BKJIIOYAsl LIEHBI U 3aTpaThl HA MPUMEHEHUE U dKCIUTyaTanuio. Pabora ¢ mate-
puanamMu mpeanonaraeT ydyé€r NEHCTBYIOLIUMX apXUTEKTYPHO-CTPOUTENIbHBIX HOPM U IpaBui, a
TaK>Ke MPUPOJIHBIX U COIUATBHBIX (DAKTOPOB.

CrpouTtenbHOEe MaTEepUATIOBEIEHUE — HAyKa O CTPOUTENbHBIX MaTepHallaX, UX COCTaBe,
CBOMCTBAxX, BHYTPEHHEM CTPOCHUH, TEXHOJIOTMH UX U3TOTOBJICHHUSI U O0JIACTAX MPUMEHEHHS, a
TaK)Xe O JOJTOBEYHOCTH, HAJIEKHOCTH M KOHCTPYKLMH 3JIaHUU U coopykeHHil. CTpouTenbHOe
MaTepHualoBeIeHue sBIsieTCa QyHAaMEHTAIHLHOM HAYKOUM MPUKIIATHOTO XapaKkTepa U COCTOUT M3
TPEX KOMIOHEHTOB: U3 IPAKTUKH, U3 TEOPUHU U U3 MUPOBO33PEHUECKUX OCHOB.

[IpakTrka — mpUOpUTETHAS YaCTh CTPOUTEIHLHOTO MarepuanoBeaeHus. OHa BKIIOYAET B
ceOst 3HaHUs O MIPOU3BOJICTBE CTPOUTENBHBIX MaTePHANIOB U U3/IETUI U3 HUX U MHOTO00Opa3HOTO
ceIpbsi. OHa BKJIIOYAET 3HAHUS O TEXHOJIOTHMH MPOU3BOJICTBA MATEPUAJIOB, UX OCHOBHBIX CBOM-
CTBaX, METOJaX HCHBITAaHUS, 11e1eco00pa3HOCTU MPUMEHEHUsI TeX WM MHBIX MaTepualioB U
W3JIeNTUH B CTPOUTEIIBCTBE, & TAK)KE 3HAHUS O MPABUIIAX IKCILTyaTalluH.

Teopus cocTaBisier cymMMy 3HaHMI 000 BCEX MaTepHanax B UX CIIOKHON COBOKYITHOCTH U
MOCBSAIIEHA BCKPBITUIO U OMMHUCAHHUIO OOIIMX 3aKOHOMEPHOCTEH CBSI3M CBOMCTB MaTepualia ¢ 0CO-
OCHHOCTBIO €T0 CTPOCHUS U CO CBOMCTBAMHU T€X BEIIECTB, U3 KOTOPBIX JaHHBIM MaTepuas coCTO-
uT. Takke OHa TMOCBAIICHA OMMWCAHWIO HAYYHBIX TPHHIIUIIOB M 3aKOHOB, JIEKAIIUX B OCHOBE
MIPOM3BOJICTBA U TIPH MepepadOTKe CTPOUTEIHLHOTO MaTepuana B u3zenue. Teopus pacKpbIBaeT
CYIIIHOCTH SIBIGHUM W TIPOIIECCOB, CBS3aHHBIX C BO3ZHHMKHOBEHHEM HOBOOOPA30BAHHWI MHKPO U
MaKpOCTPYKTYPHBIX 3JIEMEHTOB, UX B3aUMOCBsI3el Mpu nepepaboTke U GOPMUPOBAHUU €AMHON
CTPYKTYPhl MOHOJUTHO-CTPOUTEIIPHBIX MaTepHaIoB. B HeWl comepkuTcs kiaccudukanus mare-
pHUaNoB, METOAbl ONTUMHU3ALMK COCTaBa U CTPYKTYpPhl Marepuaga U METOJIbl MPOEKTUPOBAHUS
3TOTO COCTaBa C 3aJaHHBIMU CBOMCTBAMHU.

MupoBo33peHYeCKUE OCHOBBI HAYKH CITOCOOCTBYIOT 0OOCHOBAHHOMY MPOTHO3UPOBAHUIO
pa3BUTHSL TPAKTUKH. [IpencTaBisitOTCs MPOTPECCUBHBIE U MEPEOBBIE TEXHOJIOTHH CTPOUTETh-
HBIX MaTEepPHaJiOB HA YPOBHE MUPOBBIX JOCTHKEHUMN, B TOM YHCIIe 0€30TXOJHOE MPOU3BOJICTBO C
Y4ETOM JIOTOBEYHOCTH, SKOJOTHIHOCTH M 3AIIUTHI OKPYKAIOIIECH CPeNbl. Y YUTHIBAIOTCS COBpE-
MCHHBIC TEXHOJIOTHH.

3 Dramna pa3BUTHUSI MATEPUAIOBEICHUS:

1 — IlosiBAsitOTCS OCHOBHBIE MOHSITHS O Marepuaiax M UX cBoicTBax. s aToro srama
XapakTepHO HEOOJIBIIOE KOJWYECTBO PA3HOBUIHOCTEH M OIBITHBIX JAHHBIX IO KaYECTBEHHBIM



XapakTepucTukaM MarepuanoB. C ApeBHUX BpeMEH 10 Hauyana BTOPOM MoJoBUHBI 19 Beka. 3Ha-
HUs nony4danu ¢unocodsl, u3yyas MaTepuio. bonbioil Bkiiaa BHECIH Takue yuéHble Kak Jlomo-
HOCOB U MeHenees.

2 — Co BTOpOM MOJOBUHBI 19 Beka W 3aKOHYMWIICA B MepBoi mosioBuHe 20 Beka. 3aKOH-
YUJICS. MacCOBBIM IIPOU3BOJICTBOM CTPOMTENBHBIX MaTEpPUAIOB M M3EJINN, CO3AAHUEM HOBBIX
MaTepUajoB U UX BBITYCKOM. DTO CBA3aHO C OOIIUM MPOTPECCOM MPOMBIIIIEHHOCTH U C Macco-
BbIM CTPOMUTENILCTBOM IPaXAAHCKUX M IPOMBILUIEHHBIX COOPYKEHUN. XapaKTEpHBIM SIBIISETCS
KOHKpPETHOE U3yUYeHHE COCTAaBOB U KaueCcTBa M3ydaeMbIX MaTtepuasioB. [Iporpeccupyer He TOJIBKO
UCTIOJIb30BaHUE, HO U IMepepadoTKa ChIPbs, B CBSI3U C MPOOJIEMOH 3arps3HEHUs OKpPYKarolen
Cpelbl U HEBO3MOXHOCTH BOCCTaHOBJIIEHUSI HEKOTOPBIX pecypcoB. lIpoucxoaur m3yueHue pas-
JIMYHBIX METOJUK UCIBITAHUS MAaTEPUAJIOB.

3 — C nauana 20 Beka 1 10 HBIHEIIHUH 1epruoAa. Poct o0bEMa Mpon3BoICTBA TPATUITUOH-
HBI{, TIOSABJICHUE HOBBIX CTPOUTENIHHBIX MAaTEpPHAJIOB. YTIyOJIeHHE CHEeUHUATU3UPOBAHHBIX HAYK
00 sTux marepuanax. MHTerpanus Hay4HbIX 3HAHUI O CTPOUTEIBHBIX MaTepHallax U UX CBOM-
CTBax.

K ocHOBHBIM KpuTepusM BBIOOpa COBPEMEHHOTO MarepHala C JKCIUTyaTallHOHHO-
TEXHUYECKOH M 3KOHOMHYECKON TOYEK 3PEHUSI OTHOCSTCS: HAJIMYHE 3aBOJCKOIO (JIMIIEH3UPO-
BaHHOT0) MPOM3BOJCTBA, CPABHUTEIBHO MEHBIIIAs CPEHSS IJIOTHOCTh IPU COXpaHEHUH Tpedye-
MOW TPOYHOCTU M JPYTHUX SKCIUTYaTallMOHHO-TEXHUYECKHX XapaKTEPHUCTUK, MHOTO(QYHKIIHO-
HAJIBHOCTh, BOBMOXKHOCTh CHU3UTH PACXO IHEPreTUUYECKUX PECYPCOB MPHU SKCILTyaTalluu 3/1a-
HUW U COOPY’KEHHM.

[IpermyIiecTBOM 3aBOACKOTO BBIITyCKa MaTEpUAIOB CYUTAETCS MOOUIHHOCTH MPOU3BO/I-
CTBa (BO3MOXKHOCTb €r0 IEPECTPOMKHU), BO3MOKHOCTh 3aKa3a apXHUTEKTOpOM, AU3alHEpOM, pe-
CTaBpPaTOpPOM MaTEepUANOB C TPeOyeMBbIMH XapaKTEpUCTUKAMU, OE30MacHOCTb, OJIaronpusTHbIC
yCIIOBUS TPYyAa.

Ponp apxutekropa: GpopMupOBaHHE M BBIOOP CTPOUTENBHBIX MaTepHajioB. TpeboBaHUS:
yYMEHHE NMPaBUIbLHO (OPMUPOBATH HEOOXOIMMBbIE TPEOOBAHUS K MaTepuagaM, 3HaHuE KOHCTPYK-
IIUU ¥ OCHOB (DyH/IaMEHTaJIbHBIX HAyK, B TOM UYHCJIE€ UCTOPHUH, CBSI3b C MPOU3BOJACTBEHHBIM Ma-
TepHaoBeieHneM (IIOCELIEHUE CIIeIMATIbHBIX BHICTABOK, YTEHHE JKYPHAJIOB, MOCEIIEHNEe KOHpe-
PEHIIHI{), TOMHUTH O Ha3HAYEHUH apXUTEKTOpa Kak COIHMAIBLHOTO pabOTHUKA (MPUOPUTET — Ye-
JIOBEK U NMPUPOJA, LIeIb — 3KOHOMUS, 10132 U KPacoTa).

B3anMocBsI3b CTPOUTENBHBIX MaTePUAIOB, KOHCTPYKIIUU U apXUTEKTYPHOU (HOPMEL.

CBoI0 BeIIECTBEHHYIO (POPMY apXHUTEKTypa OOpETaeT ¢ MOMOIIBI0 MAaTEPHAIIOB, KOTOPHIE
ABJISIFOTCS OCHOBOM Pa3BUTHSl HOBBIX KOHCTPYKTHBHBIX CTPYKTYp. B COBpEeMEHHBIX yCIOBHUSX
pOJIb MaTepuanbHON 0a3bl APXUTEKTYPhl MOCTOSTHHO BO3pacTaeT. MarepHualbl OpeesioT ocy-
IIECTBJIIEHUE TBOPUYECKOTO 3aMbICiia U pealbHOCTh HOBBIX apXUTEKTYpHBIX dopMm. Kpome sToro
MaTepuaibl 00yCIaBINBAIOT XapaKTep U ICTETUYECKYIO BBIPA3UTEIbHOCTh (POPMBI, a TAKXKE KO-
HOMUYECKYIO M (DYHKIIMOHAIBHYIO L1EI1eCO00pa3HOCTh COOPYKEHHUS.

Matepuan sBiseTcs MOUIHBIM OOBEKTUBHBIM CTUMYJIOM Pa3BUTHUS COBPEMEHHOW apXu-
TEKTypbl. Buabl U cBOMCTBa MaTepHUaIoB M M3AEIUN U3 HUX CBSI3aHBI C IIPOLIECCAMH CO3/IaHus,
Pa3BUTHUSA U BOCTIPUSATHUS apXUTEKTYPHOU (HOPMBI.

Bmors 10 20 Beka 1pu CTpOUTENBCTBE 3aHUN U COOPYKEHUN UCIOJIB3YIOTCS IPEUMY-
[IECTBEHHO MaTepHalIbl, KOTOPbIE BBIAEPKUBAIOT 3HAUUTENbHbBIE HATPY3KH MPHU CXKAaTUHU, HO 00-
JaJIA0T TUIOXUMH XapaKTepUCTUKAMU O MPOYHOCTH Ha M3TM0 M pacTspkeHue. 3014ue He MOTIIN
HE YYUTHIBATh 3TH CBOMCTBA MaTEPHAJIOB IPU CO3AAHUH aPXUTEKTYPHBIX (HOPM.

MHoOro cTosIeTHil CIycTs OnpeesieHHbIe apXUTEKTypHBIE (POPMBI U3 KaMHS CTaJH «JIer-
KUMW» (TOTUKA). DTO apXUTEKTypHasl BEpIIMHA MPHUPOJHOTO KaMHsS. XOTs TSKENbIE CBOMCTBA
OCTar0TCs HEN3MEHHBIMM.

C nauyana 20 BEKOB IIpU CTPOUTENIBCTBE 3[JaHUN U COOPYKEHUH CTaja IMHPOKO BBIIEISTh-
Csl [TO/IBECHAsA KOHCTPYKTUBHAS CUCTEMA, TAK KAK MOSIBUIACH BO3MOXHOCTh IPUMEHSTH B CTPOU-
TEJIbCTBE BBICOKHE MPOYHOCTHBIE XapaKTEPUCTUKU MPHU U3rHOe U pacTsLDKEHUU TaKUX MaTepua-
JIOB KaK MeTaJll U )keJe300eToH. Pacxon marepuasnoB Mpu 3TOM MUHUMaJCH (KBaHTOBBIE KOH-



cTpykiun). Kpome Meramia mupokoe NpUMEHEHHE MOIYYHIH TIaCTMACChl, KOTOPhIE TOMOTAIOT
co3/1aBarh JIETKKe U MpovyHble 000104ku. Co37aHie HOBBIX CTPOUTEIbHBIX MAaTEPHAIIOB ITPUBEIIO
K U3MCHECHUIO TPAJIUIIMOHHBIX aPXUTEKTYPHBIX (DOPM.

Matepuan U KOHCTPYKTUBHasi ¢opMa UMEIOT TECHYIO CBA3b. DOpPMBI U BHEIIHUNA BU]
00BEMOB MOTYT 3aMETHO MEHSATBHCS ¢ YUETOM BO3MOKHOCTH MCIIOJIb30BaHMsI ONPEAEIEHHOTO Ma-
TepHala, HO B COBPEMEHHBIX YCIOBHX MPOSBISAETCS U 0OpaTHAasi CBSI3b — CO3JIaHUE U Pa3BUTHE
ApPXUTEKTYPHBIX (POpM HaéT pa3BUTHE NMPOU3BOACTBY MATEPUAIOB C 33JaHHBIMH XapaKTEPUCTH-
KamH.

DOMOIMOHATBFHOE BO3JCHCTBHE apXUTEKTYpHOU (popmbl B Ooubiieit Mepe cBsi3aHO ¢ (ak-
TYpOH, IIBETOM U TEKCTYPOU JIMIEBOM IMOBEPXHOCTH MarepuanoB. IMEHHO 3TH XapaKTEpPUCTUKU
OKa3bIBAIOT OOJIBIIOE BIMSHUE HA COOTBETCTBYIOLIHI 3pUTEIBHBIN 00pa3. APXUTEKTOp J0JDKECH
SCHO MPEACTaBIATh, YTO 3CTETUUYECKHI CBOMCTBA MaTepUAIIOB — MOIIHOE, aKTUBHOE U MOOWIIb-
HOE OpYKHE B €r0 PyKaXx, I103BOJIAIOIIECE YCUIUTh, PA3BUTh U aKLEHTUPOBATH OCHOBHYIO XYJO-
JKECTBEHHYIO UJICIO MPOEKTA.

C ncuxonoruueckoi TOUKM 3pEHUs 3aMETHYIO POJIb UTPAIOT CIIOKMBILKECS MPECTaBIIE-
HUS YEJIOBEKa O TaKMX JKCILUIyaTallMOHHO-TEXHOJIOTMYECKUX CBOMCTBaX Marepuana Kak Mpou-
HOCTb U JI0JITOBEYHOCTD.

Br16op uBera, GakTypsl, pUCYHKA MMOBEPXHOCTH OT/IEJIOYHBIX MAaTEPHAIIOB OJIKEH OBITh
HETIOCPEACTBEHHO CBS3aH C (PYHKIMOHAJIBHBIM Ha3HAUYEHUEM IIOMEIICHUS, €ro pasMepamu u
KOMIO3UIIHEH.

DKOHOMHMYECKHUE TMOKA3aTEIN apXUTEKTYPHO-CTPOUTEIBHOM, TU3aliHEPCKONW U pecTaBpa-
[IMOHHOM NIeATeIbHOCTU B OOJbIlIEH Mepe CBSI3aHbl ¢ MpUMEHseMbIMU Martepuanamu (1o 50%
CTOMMOCTH COBPEMEHHOM KOHCTPYKLMH MPUXOJUTCS Ha CTOMMOCTh MAaTE€pUaIOB, KOTOPYIO Clle-
JyeT OLIEHUBAThH C YYETOM Ha OYAYILIYIO SKCILTYaTallHUIo).

Knaccudukanum, cBOWCTBA M OIICHKA KavyeCTBa CTPOMTEIBHBIX MaTepuasioB. B3aumo-
CBSI3b MX CBOMCTB U 00nacTell MpUMEHEHHUS.

Knaccudukanmm:

1. ApXUTEKTYpHO-CTPOUTETIbHBIE KIACCH(PUKAIIMU TOTOBBIX K MPUMEHEHHIO MAaTEPUAIOB
Y W3EJIUHI IO Ha3HAYECHUIO

A. KOHCTpyKIIMOHHBIE MAaTepUaibl U U3/1ENUA

A-1. Marepuasl ¥ U3AeNUs ISl HECYIUX KOHCTPYKIIHH (KaMeHb, CTallb, TPEBECHUHA)

A-2. Marepuansl U U3enus sl OTPakIat0IINX KOHCTPYKIUN

A-3.Temio 1 3ByKOU30JISIUOHHBIE KOHCTPYKIIMOHHBIE MaTepHasbl (JIETKue, IOPUCTHIE)

A-4. KpoBenbHble MaTepuaisl (mudep, yepenuia, OlMHKOBAHHOE Kelle30, MATKas uyepe-
MU1a)

A-5.T'unpo u mapou3oNAUOHHBIE MaTepuaibl (Pa3HOTO BUa 0OMa3Ku)

A-6. 'epMmeTH3upyOIIMe MaTepUATbI U U3IEITHS

A-7.Martepuansl U U3AENUS TSI CBETONPO3PAYHBIX OTpaKIeHUI (OKOH U JBEpEi)

A-8.Matepuaibl U U3A€TUS Ul MHKEHEPHO TEXHUYECKOTO 00OpynoBaHUs 3/1aHui (Cu-
cTeMa OTOIJICHUS, CUCTEMa KOHIUIIMOHUPOBAHUS, CHCTEMA CBETA U T.I1.)

A-9.Marepuansl U U3ACTUS CHEIUATBHOTO Ha3HAUYCHUS (KApOCTOMKOCTh W OTHEYIOpP-
HOCTb)

b. KoHCTpYyKIIMOHHO-OTIETOYHBIE

b-1.Marepuanbl U u3nenus AJd JHUIEBBIX CIOEB OTPaKJAIONIMX KOHCTPYKIMH THIMa
«COHABUY» (00JIUIIOBKA)

b-2.Marepuansl 1 u3ienust sl OrpaxJaeHul, 6aTKOHOB U JIOHKUIA

b-3.Marepuanbl U u3enus s MOKPBITHS TMOJOB W JIECTHUIl (MPOYHOCTh, OTHEYIOP-
HOCTb, 3CTETUYHOCTB)

b-4.Marepuansl 1 uzgenus a1 cOOpHO-pa30OPHBIX, MOOMIIBHBIX M CTallMOHAPHBIX Iepe-
TOpOAOK

b-5.Marepuansl U u3genus sl MOABECHBIX MOTOJIKOB (JIEFKOCTh KOHCTPYKIUH, CTallb-
HBIE TIOIBECHI)



b-6.Marepuansl U u3zienus Ui CTAlMOHAPHOTO 000pyAOBaHMs U Mebenu (CTeKIIo, Aepe-
BO, METaJUI, TUTACTHK)

b-7.Marepuai 1uist JOPOKHBIX IOKPBITUI

B. Otnenounsie

B-1./1ns1 Hapy>KHOUM OTAENKH 31aHUN M COOpYKEHUH (Kpacku IS ¢acaaHbix padoT, mo-
JMMEpLIEMEHTHbIE TOKPBITHS, TUCTOBBIEC MaTEPHAIIbI)

B-2.BuyrpenHnsis oTaenka (kepaMmuka, KepaMorpaHuT, 000H)

B-3.3amutHple TOKPBHITHS (AaHTUKOPPO3UHHBIC, MOPHIIKH )

Knaccudukanus no nporucxoxxaeHuto. MaTepuainsl IeIITCsS Ha MUHEPAJIbHbIE U OpraHu-
yeckue. Kpome Toro, oHM J€NSATCS HA €CTECTBEHHBIE U UCKYCCTBEHHBIE. Tak ke ecTh Kiaccuu-
Kalusi MCKYCCTBEHHBIX MAaTepUAJIOB HAa OCHOBE (POPMHUPOBAHHUS CTPYKTYPBI, CBOUCTB U METO/I0B
ucciaenoBanus (KinaccuduKaius 1Mo TEXHOJIOTHH) Ha:

1 — Be300xuroBble (3aTBEpleBaHNUE KOTOPHIX MPOMCXOAUT IPU CPAaBHUTEIBHO HEBBICO-
KHUX TeMIIepaTypax IO/ BIUSHUEM XUMUYECKUX U (PU3UKO-XUMUYECKUX MpPEBpaIlleHUui BsOKYIIIe-
T'O BEIECTBA).

2 — O6xuroBble (3aTBEPACBAHUE KOTOPHIX MPOUCXOIUT IPHU OCTHIBAHUU KUAKUX pacIijia-
BOB, BBITTOJHAIONMNX (DYHKIMIO BSOYKYIIETO BEIIECTBA).

Knaccudukanuit CTpyKTypHBIX Kiaccu(PHKAIMI 0 MaTepuaiaM MHOXKECTBO, HallpUMep
KJaccu(UKaIus Mo Makpo ¥ MUKPO CTPYKTYpaM, KJIaCCH(HUKAIMI Ha TOMOTEHHBIE U TeTepOreH-
HbIE, KIaccu(UKaIMs apXUTEKTYpPHO-CTPOUTEIbHBIX TpeOoBaHUM, KiaccUpUKalUsi MO CBOM-
CTBaM CTPOMTEIBHBIX MAaTEPUAJIOB U U3JCJINUN U IpyTHE.

OO6nacTh HayKH, 3aHUMAIOIIASICS METOJAaMH KOJUYECTBEHHOM OLEHKH KauecTBa MPOAYK-
LIMY, Ha3bIBaeTCs KBauMeTprueld. OCHOBHBIE MOHATHUS KBAJIUMETPUU:

1 — OObeKT — moABepracMblii MOJIUMETPUUECKOMY aHAIM3y MaTepuain Wi H3felue, He
3aBUCHMO OT €0 BUJa, HA3HAYEHUS, COCTaBa U IIPOYETO.

2 — CBoiicTBa — XapaKTepUCTHKa MaTepHaja WM U3JeNus, IPOsSBIIONascs B mpolecce
ero nepepaboTKu, MPUMEHEHUS WK IKCIUTyaTalluHu.

3 — KagecTBO — CBOMCTBO MM COBOKYITHOCTh CBOMCTB Kak ()YHKIIMOHAJIBHBIX, TAK U 3C-
TETUYECKHX, 00YCIIaBIMBAIOLIUX CIIOCOOHOCTh MaTepuaa Win U3/eIus yOBJIETBOPSTH OIpeie-
JEHHBIM TPeOOBAaHUSAM B COOTBETCTBUHU C €I0 HA3HAUCHHEM.

CaoiicTBa OBIBAIOT MPOCTHIE U CIOXKHBIE. [IpocTOE CBOMCTBO — CBOMCTBO, KOTOPOE HETB3S
NOJpa3/IeIUTh Ha JApyrue (AnuHa, Bec U T.1.). Cl0XHOe CBOMCTBO — CBOWCTBO MaTepuasla WU
U3JIENHSI, KOTOPOE MOXKET OBITh pa3JielieHo Ha 2 U OoJbllee KOJUYECTBO MEHEE CIOXKHBIX U MPO-
CTBIX CBOMCTB ((pYHKIIMOHAIBHOCTB).

WuTerpanbHble KauecTBa — HauOosee CIIOXKHBIE CBOWCTBAa MaTepuana WM H3JAemus,
OIIpeEIIEMbIE COBOKYITHOCTBIO €r0 Ka4€CTBA U DKOHOMHUYHOCTH.

Kommmekcuble cBoiictBa. K HMM OTHOCSTCS HONTOBEUYHOCTH, HAIEKHOCTH, COBMECTH-
MOCTb, COTIPOTHUBIIEHNE KOPPO3UH U T.A.

C sK0I0rMuecKoi MO3ULKH, CTPOUTENbHBIE MaTepUalIbl, KOHCTPYKIIUU U U3IETHUS U3 ITUX
MaTepHaJioB JJOJDKHBI OTBEYATh CIEAYIOUIMM TPeOOBAHUSAM:

1 — MoHOTem10npoBOAUMOCTh (00ecreueHne JOCTaTOYHOTO TEPMUYECKOTO COMTPOTUBIIE-
HUS)

2 — VIMeTh XOpOouIyIo BO3IYXOIPOHUIIAEMOCTh U IOPHCTOCTh

3 — BbITh HE TUTPOCKOMMYHBIMU M MAJI03BYKOIIPOBOAUMBIMU

4 — ObecrieyeHre MPOYHOCTH, OTHECTOMKOCTH, TOJITOBEYHOCTH 3JaHUM U COOPYKEHUM

5 — He BBIIENATH JETY4YHE U MaxXy4yue BEIIeCTBA, CIOCOOHBIE MPSMO MIJIM KOCBEHHO BIIH-
ATh Ha 3/J0POBbE YEIOBEKA

6 — BoITh NerkoAe3nHDUIUPYEMBIMU

7 — ImeTb OKkpacky U (akTypy COOTBETCTBYIOUIYIO (PM3HUOJIOTUYECKUM U 3CTETUYECKUM
TpeOOBaHUSM YeTIOBEKa



CBoiicTBa CTPOUTENBHBIX MATEPUAJTIOB M M3ACIUH TI0 UX MIPUPOJIE KIACCUPUITUPYIOTCS Ha
3 OCHOBHBIX TPYIIbI: GU3NYECKUE, MEXAHUYECKUE U XMUMHYECKHE U 2 J00aBOYHBIE T'PYIIIBIL:
OMOJOTUYECKHUE U ICTETUUECKUE.

®uznueckue CBOMCTBA: IUNIOTHOCTh, OPUCTOCTh, TUTPOCKONMYHOCTD, BOJAOIOIVIONICHUE,
BJIArOCTOMKOCTh, BOAOIPOHULIAEMOCTb, TEPMOCTOMKOCTh, MOPO30CTOMKOCTb. ..

MexaHuuyeckue cBOMCTBA. ITO CIOCOOHOCTh MAaTEPHUATIOB COMPOTUBIATHCS JedhopMaluu
Y Pa3pyILICHUIO MO ACUCTBUEM BHEIIHUX CHUJI, TPOYHOCTH NP CXKATUU, PACTSHKEHHUH, yaape, u3-
rube u T.1. TBEPAOCTD, yIPYrocTh, XPyNKOCTh, INIACTUYHOCTh, HCTEPAEMOCTb. . .

XUMHUYECKHE CBOMCTBA MAaTEPHUATIOB XapaKTEPU3YIOT UX CIIOCOOHOCTh COMPOTUBIISITHCS
JIEMCTBUIO XMMHYECKHU arpecCUBHOM cpeibl. KHCIOTOCTOMKOCTD, HIEI0YECTOMKOCTD. . .

buonornueckue cBOMCTBA XapaKTepU3YyIOT CTOMKOCTh MAaTEPUAJIOB U U3JIEIUN K OpraHHU-
Ke.

DcTeTHdecKre CBOWCTBA MAaTEPHANIOB (ApXUTEKTYPHO-XY10)KECTBEHHBIE) 00BEIUHSAIOT 2
rpymmbl cBoMcTB. [lepBast xapakTepus3yer 3CTEeTUYHOCTh MaTEpUAIOB U U3JENuil. A BTOpas Xa-
paKTepU3yeT SCTETUYHOCTh COUETAHUM C IPYTUMHU MaTepuaiaMu U U3JICTUSIMU U C OKPYKAIOIICH
CpeJIon.

HpaKTI/I‘IeCKaﬂ YacCTb: BOIIPOCHI IJId CO6€C€I[OB3.HI/I$I.

Bomnpocsr:
1. B3aumocBA3b apXUTEKTYpBl, AU3aliHA © MaTEpUAJIOB.
2. Knaccugukanusi COBpeMEHHbIX MaTepHasoB.
3. CBs3b cocTaBa, CTPYKTYPbI U CBOMCTB COBPEMEHHBIX OTJEIOYHBIX MATEPHAIIOB.

Ilepeyenb 0CHOBHOI1 TUTEpPaTyPBHI

1. TuxonoB HO.M. CoBpeMeHHBIE CTPOUTENIbHBIE MaTepualbl U aAPXUTEKTYpPHO-
cTpouTesbHble cucTeMbl 31aHui. Yacte |. CoBpeMeHHbIE CTPOUTENIbHBIE MaTepUaibl s YacTen
3naHui [DaexTpoHHBINA pecype] : yuebHoe mocobue / FO.M. Tuxonos, C.I'. T'onoBuna, A.®.
[Mapanenko. — OnekTpoH. TekctoBble AaHHble. — CII6. : Canxr-IlerepOyprckuii rocynap-
CTBEHHBIM apXUTEKTYpHO- CTpoUTeNbHbIN yHUBepcuteT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum noctyma: http://www.iprbookshop.ru/74377.html

Ilepedyenn KONMOJHUTENBHOM JTUTEPATYPHI

1. OpnoBa A.M. ®U3UKO-XMMHYECKHE METOABI aHAIM3a  MaTepuanoB [DJIEKTPOHHBIN
pecypc]: yue6Hoe nmocodue/ Opnoa A.M., PomanoBa U.I1.— DnekTpoH. TEKCTOBBIE JaHHBIE.—
M.: MocKOBCKHI TOCYAapCTBEHHBIM CTpOUTENbHBIN yHUBEpcuTeT, Ali [In Op Menna, DO5CACB,
2016.— 205 c.— Pexum moctyna: http://www.iprbookshop.ru/49873.— 5BC «IPRbooksy, mo
MIapOoJII0

2. Kanyctun, @®.JI. CoiictBa  MaTepHaIOB W H3JEIHNA: JIAOOPATOPHBIA MPAKTHKYM:
yaeOHo-meToanueckoe nocodue / ®.JI. Kanyctun, A.M. Cnimpunonora, U1.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit deneparuu, Ypansckuil (heaepaibHblii YHUBEPCH-
ter umeHn tniepBoro Ilpesmnmenta Poccum b. H. Enwpimna. - ExarepunOypr : M3gaTenbcTBO
VYpansckoro yauBepcuteta, 2014. - 93 c. : un., Tadn., cxem. - bubmuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DNeKTPOHHBII pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkwuH, JI.U. Crpoutensuoe marepuanosencuue / JL.U. JIBopkun, O.J1. J[BopkuH.
-M. : Uadpa-Umxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To ke [DneKTpOHHBIH pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

Ilepeyennb yuyeOHO-MeTOANYECKOT0 00ecIeYeHUsI CaAMOCTOSITEIbHONH padoThl 00y4a-
IOLIUXCHA 110 JMCHUTIMHE

1. Meroauyeckne yKa3zaHUsl [0 OpPTaHU3AIMHM CAMOCTOSTENBHONW pabOTHl CTYJEHTOB IO
JucuuIuinHe «MaTtepuanbl B TPOEKTUPOBAHUU TOpoJIcKoi cpeabh». [Taruropeck: CKOY, 2023.



http://www.iprbookshop.ru/74377.html
http://www.iprbookshop.ru/49873
http://biblioclub.ru/index.php?page=book&id=276101
http://biblioclub.ru/index.php?page=book&id=144806

2. MeTtoaudeckue yKazaHHs K MPAKTUYCCKUM 3aHATHUSM 0 TUCIHUILINHE «Matepuansl B
MPOEKTUPOBAHUHU TOPOJICKOI cpeably. [Iaruropck: CKOY, 2023.

Ilepeuenn pecypcoB nHGPOPMAIHOHHO-TEIEKOMMYHUKANIMOHHOH ceTn «HTepHETY,
HEOOXOIMMBbIX /IJIsl 0CBOEHUSI THUCIUTLIMHBI

1. OBC «YHuBepcureTckas 6ubimoTeka oHiaan» - http://biblioclub.ru

2. JluueH3noHHas MOJHOTEKCTOBass 0asza a3jekTpoHHbIXx u3ganuii —2IBC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snektponHas 6ubaroreka e-library — www.elibrary.ru

4. DnexTpoHHas OMOTMOTEKA M BJICKTPOHHBIM KaTajmor HayyHoi Oubmmorexku CKOY —
http://catalog.ncstu.ru/

5. TocynapcTBeHHass myOnmuHash HaydyHO- TexHu4eckas Oubnmoreka Poccuu. (I'TIHTH
Poccun) www.gpntb.ru
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INNPAKTUYECKOE 3AHSATHE 2. ®u3uyeckue cBOCTBa COBPEMEHHBIX MaTePHAJIOB.

Leub 3aHATHA: N3yueHHE (PU3NYECKIX CBOWCTB COBPEMEHHBIX MAaTEPHAIIOB.

3HaTh: OCHOBBI aPXUTEKTYPHOI'O MaT€PHATIOBECHUS

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
II0CJIEI0BATENbHOCTD IPU BO3BEACHUU 3/1aHUM U COOPYKEHUH € pa3IMYHBIMU apXUTEKTYPHBIMU
U TU3allHEPCKUMU PELIECHUSIMU; MIPOU3BOJIUTH Pa3pabOTKy IPOEKTHO-TEXHOJOTUYECKOU JIOKY-
MEHTAalMU Ha CTaJUH IPOSKTUPOBAHMSI U BO3BEICHUS 3/1aHUI.

AKTYaJlbHOCTh TeMbl OOBSCHIETCS HEOOXOAMMOCTHIO TOJYYEHHUS 3HAaHUH B oOiacTu
ApPXUTEKTYPHOI'O0 MaTEpUAIOBE/IEHUS U HABBIKOB pallMOHAJILHOI'O BHIOOpA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teopernueckas yacTb: OU3nUECKre CBONCTBA MOIPA3AEIAIOT HA MOABUIBL:

* 00mue GU3NYECKUE — XapaKTePU3YIOT CTPYKTYPY U Maccy MaTepHarna;

* TUAPOPU3NUECKUE — XapaKTEePU3YIOT OTHOILIEHHE MaTepHUajoB K JIEHCTBUIO BOJIbL, Mapa
Y Ta30B;

* TeI0(hU3NYECKHE — XapaKTEePU3YIOT OTHOIIEHUE MaTepHaJIoB K JICHCTBUIO Terja U or-
HSI;

* AKYCTHUYECKHE — XapaKTePU3YyIOT OTHOILIEHUE MAaTEePUaIOB K JIEHCTBHIO 3BYKOBBIX KOJIe-
OaHMii.

OO6mue GpuznuecKkue CBOMCTRA.

K obmedu3nveckuM cBOMCTBaM OTHOCSTCS: HCTHHHAS IJIOTHOCTh, CPEIHSS IJIOTHOCTh U
HOPHUCTOCTh MaTepHala.

VctuHHAs MIIOTHOCTH PHUCT , KI/M3 — Macca €IMHHMIBI 00beMa BeliecTBa B aOCOIOTHO
IUIOTHOM COCTOSTHMM, TO €CTh 0€3 IOp, IyCTOT U TPEIIUH.

Cpenusisi INIOTHOCTH p Cp , KI/M3 — Macca eAMHULBI 00beMa MaTepHuaia (M3/1eNus) B ecTe-
CTBEHHOM COCTOSIHUH, TO €CTh C ITyCTOTAMH U ITOPaMHU.

Haceimuas nmioTHOCTh H p , KI/M3 — Macca €IuHUIIBI 00beMa CBHITYYUX MaTepuajoB B
CBOOOJTHOM HACBHIITHOM COCTOSTHHH, TO €CTh 0€3 €ro YIUIOTHEHHUSI.

[Mopuctocts I, %— 00bEMHAST 10JIs1 BO3AYIIHBIX ITYCTOT B MaTepuale.

I'uapodusndeckne cBOMCTBA.

I'unpodusnueckre cBONCTBA MPOSBISAIOT MaTEpHalbl U U3AENUS IIPH KOHTAKTE C BOAOU U
napoM. Haubonee BaxkHbIe U3 HUX — FTUTPOCKONUYHOCTb, BOAONOIJIONIEHHE, BOJOCTONKOCTD, BO-
JIOTIPOHULIAEMOCTh, MOPO30CTOMKOCTb, BO3IyXOCTOMKOCTb.

I'urpockonm4HOCTh, % — CBOMCTBO MaTEpUAsOB MOIJIOMATE BOASHBIE IIAphl U3 BO3/1yXa U
YAEPKUBATh UX HA CBOEH HAPYKHOM MOBEPXHOCTH U BHYTPEHHEW ITOBEPXHOCTH I10OP.

KanumisipHoe BcachblBaHUE XapaKTEPU3YETCsl BBICOTON MOIHATHUSA BOJBI B MaTepHale Ko-
JIMYECTBOM MOTJIOMIEHHOM BJIar U NHTEHCUBHOCTBIO BCAChIBAHUSI.

Bononornomenue, % — cnocoOHOCTh MaTepualla BIMTHIBATh U YAEPKUBATh BOJY NpHU
HENOCPEJICTBEHHOM KOHTaKTe ¢ Hell. Boymonornomenye nopa3aenstoT Ha BOJOMOTJIONIEHUE 110
Macce H 1o 00bEMY.

Bogomnornomienue no 00b€My UCHONB3YIOT Ui pacyéra ko3 PHiMeHTa HaChIEHUS TOp
BOJIOM, KOTOPBIH XapaKkTepu3yeT 00bEMHYIO JIOJIO YCIOBHO OTKPBITHIX IOP B MaTepHalle.

B pe3ynbTare HachllieHHs] MaTeprana BOJI0H MPOYHOCTh €r0 CHIXKAETCSA. DTO COCTOSHUE
MarepHaia xapaktepusyer koddduiumeHt pazmsaruyenuss Kpasm (BogocTOWKOCTh), KOTOPBIN pa-
BEH OTHOILLIEHUIO Ipejesa MPOYHOCTU MPHU CKATHM MaTepuaa, HachIIEHHOro BoAoM BI R | k
IpeJieny IPOYHOCTH MPU CKaTUU B CYXOM COCTOSIHUU CyX R .

BogomnponuniiaeMocth — CBOMCTBO MaTepuaia MpOIycKaTh BOAY IOJ JAaBJIICHHEM 4Yepes
CBOIO TOJIIY, XapakTepuzyemas mapkoid W2, W4.. W12.

Mopo30CTOHKOCTh — CIIOCOOHOCTHh MaTepHalla COXpPaHATh CBOIO MPOYHOCTH NMPU MHOTO-
KpaTHOM IONEPEMEHHOM 3aMOPAKMBAHUU B BOJOHACHIIIEHHOM COCTOSSHUM U OTTauBaHUU B BO-
Ie.



Brnaxnoctasle nedopmarun. [lopuctbie HeopraHndeckue M OpPraHUYECKUE MaTepUaltbl
(OGeToHbI, IpeBecHHA W JAp.) NMPU W3MEHEHUHW BIIAXXHOCTH W3MEHSIOT CBOM OOBEM M pa3Mepshl.
VYcankoit (ycymikoil) Ha3bIBalOT yMEHBIIEHUE Pa3MEpOB Marepuana mpu BbichixaHuu. Halyxa-
Hue (pa30dyxaHue) MPOUCXOTUT MPHU HACHIIICHUN MaTepuaia BOJAOH.

Bo031yx0ocTONKOCTh (BIaroCTOMKOCTh) — CIIOCOOHOCTh MaTepHaia JUIMTEIbHO BBIICPKH-
BaTh MHOT'OKpPAaTHOE yBII&XHEHHE W BBICYIIMBaHUE Oe3 nedopManuii U MOTepu MEeXaHUYECKOU
IPOYHOCTH.

["a30- 1 maponpoHHIIaeMOCTh — CIIOCOOHOCTh MaTepuala MPOMyCKaTh Yepe3 CBOIO TOJIILY
ra3bl (BO31yX) UM BOJSHOM map.

Tennodusnyueckue cBoKcTBA.

K ocHOBHBIM Temou3nyecKuM CBOICTBaM, OLEHMBAIOIIMM OTHOIICHHE MarepHuajia K
TEIUIOBBIM BO3JIEHCTBUSM, OTHOCATCS TEIUIONPOBOJHOCTD, TEIJIOEMKOCTh, TEPMOCTOMKOCTD, Ka-
POCTOMKOCTh, OTHEYIIOPHOCTh, OTHECTOMKOCTb.

TennonpoBonnocts, BT/(M'K) — cnocoOHOCTh MaTepuana mponmycKaTrh TEMJIOBOM MOTOK
yepes3 CBOIO TOJIIY IPY BOSHUKHOBEHUH Pa3HbIX TEMIIEPATyp MOBEPXHOCTH U3EIUS.

Temnmoemkoctsb, [x/(kr-K) — cBoiicTBo MaTepuana morjiouiath (aKKyMyJIHUpOBaTh) MpU
HArpeBaHUU TEIUIO M BBLICIATH €r0 MPU OCTHIBAHHH.

TepMOCTOHKOCTh — CHOCOOHOCTH MaTepHaia BbIIEPKUBATh 0€3 pa3pyIICHUI OIpeieeH-
HOE€ KOJIMYECTBO PE3KUX KOoeOaHUl TeMIepaTyphl.

XKapocToiikocTh — CIOCOOHOCTh MaTepHalia BBIICPKUBATH TEMIIEPATypPy IKCILTyaTalluu
10 1000°C 6e3 Hapy1IeHUs CIUIOUIHOCTH U IOTEPU IPOYHOCTH.

OruecToikocTh (BO3ropaeMoCTb) CTPOUTEIBHBIX MaTepUaIoB MOAPa3AENseTCs Ha HECTO-
paemble, TPYAHOCTOpaeMbI€ U CropacMble

IIpakTuyeckas 4acTh: BONMPOCHI I cOOECEOBAHMS.

Bomnpocsr:
1. Yro Takoe rurpocKONnuYHOCTb.
2. Yro Takoe TerIONPOBOAHOCTb.
3. UYro Takoe TEpPMOCTONKOCTb.
4. UYro Takoe MOPO30CTOUKOCTb.
5. UYrto Takoe BO31yXOCTOMKOCTb.

Ilepeyenb 0CHOBHOI1 TUTEPATYyPBHI

1. TuxonoB HO.M. CoBpeMeHHbIE CTpPOUTENbHbIE MaTepUanbl U APXUTEKTYpPHO-
CTpouTeNbHble cucTeMbl 31aHui. Yacte |. CoBpeMeHHbIE CTPOUTENIbHBIE MaTepUaibl s YacTen
3n1aHui [DaexTpoHHBIA pecype] : yuedHoe mocobue / FO.M. Tuxonos, C.I'. T'onoBuna, A.D.
[Mapanenko. — OnekTpoH. TekctoBble AaHHble. — CII6. : Canxr-llerepOyprckuii rocynap-
CTBEHHBIM apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuTeT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum nocryma: http://www.iprbookshop.ru/74377.html

IlepedyeHb 1ONMOJHUTENBHOM JTUTEPATYPHI

1. OpnoBa A.M. ®OU3UKO-XMMHYECKHE METOABI aHAIM3a  MaTepUanoB [DJIEKTPOHHBIN
pecypc]: yuebHoe mocodue/ OpnoBa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBBIC JaHHBIC.—
M.: MocKOBCKHI TOCYJapCTBEHHBIN CTpOUTENbHBIN yHUBEpcUTeT, Al [In Op Meaua, ObCACB,
2016.— 205 c.— Pexum moctyna: http://www.iprbookshop.ru/49873.— SBC «IPRbooksy, mo
NapoJIro

2. Kanyctun, @®.JI. CoiicTBa  MaTepHaIOB W H3JEIHNA: JIAOOPATOPHBIA MPAKTHKYM:
yaeOHo-meToanueckoe mocodue / ®.JI. Kanyctun, A.M. Cnimpunonosa, 1.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit denepanuu, Ypanbckuil (heaepaibHblii YHUBEPCH-
ter uMmenn tnepBoro Ilpesmnmenta Poccum b. H. Enwpnuna. - ExarepunOypr : M3gaTenbcTBO
VYpansckoro ynusepcuteta, 2014. - 93 c. : mi., tabn., cxem. - bubnuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DnexkTpoHHBIN pecypc]. -URL:



http://www.iprbookshop.ru/74377.html
http://www.iprbookshop.ru/49873

http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkun, JL.LU. Crpoutenshnoe marepuanosencuue / JLU. JIBopkun, O.J1. J[BopkuH.
-M. : Uadpa-Umxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To e [DIeKTpOHHEIH pe-
cypc]. -URL.: http://biblioclub.ru/index.php?page=book&id=144806

Ilepeyennb yueOHO-MeTOANYECKOT0 OOecledeHHs1 CAMOCTOAITEbHONH padoThl 00yua-
IO XCS 10 AUCUHUILINHE

1. Meroauueckre yka3zaHUsl MO0 OpPTaHU3AIMH CAMOCTOSTENFHONW pabOTHl CTYJCHTOB IO
JucuuIuIinHe «MaTtepuanbl B IPOEKTUPOBAHUU rOpoickoit cpeabh». [laruropeck: CKOY, 2023.

2. Meroauueckue ykazaHUsl K MPAKTUYECKUM 3aHATUSAM [0 AUCHUIUIMHE «Matepuainsl B
MPOEKTUPOBAHUHU TOPOJICKOM cpeably. Ilaruropck: CKDOY, 2023.

Ilepeyenb pecypcoB MHGOPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «AHTEepHETY,
He00X0IMMBbIX /115l OCBOEHHS TUCIHUILIUHBI

1. OBC «YHuBepcureTckas 6ubimoTeka oHiaan» - http://biblioclub.ru

2. JluueH3noHHas IOJHOTEKCTOBas 0asza ajekTpoHHbIXx u3ganuii —2IBC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snektponHas 6ubinoreka e-library — www.elibrary.ru

4. DnexTpoHHAas OMOMMOTEKA W DJICKTPOHHBIA KaTajmor HayyHoW Ombmmorexku CKOY —
http://catalog.ncstu.ru/

5. TocymapcTBeHHass myOnmuHash HaydyHO- TexHU4Yeckas OuOnmoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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INPAKTUYECKOE 3AHATHE 3. CranaapTusanus 1 Kiaccupukanus MaTepuasion.

Lesb 3aHATHA: N3yUeHHE CTAHIAPTU3AUH U KJIacCU(UKAITUN MaTEPUAIIOB.

3HaTh: OCHOBBI aPXUTEKTYPHOTO MaTepUAIOBEICHUS

YMeTh: 000CHOBaHO BBIOMPATh METOJBI BBITIOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
IIOCJIEZI0BATENBHOCTD IIPU BO3BEACHUH 3JaHUNM U COOPYKEHUH C PAa3INYHBIMU APXUTEKTYPHBIMU
U TU3allHEPCKUMU PELIECHUSMU; MIPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKON JTOKY-
MEHTAILMY Ha CTaJIUY IPOEKTUPOBAHUS U BO3BEACHUS 30aHUM.

AKTYaJlbHOCTh TeMbl OOBSCHIETCS HEOOXOAMMOCTHIO TOJYYEHHUS 3HAaHUH B oOiacTu
ApPXUTEKTYPHOI'O0 MaTEpUAIOBE/IEHUS U HABBIKOB pallMOHAJILHOI'O BHIOOpA apXUTEKTYPHBIX MaTe-
pHAaoB.

Teopernyeckas yacTb: COBpEMEHHBIN apXUTEKTOP, JU3aNHED, PECTaBPATOP HUCIIOJNIB3Y-
€T B CBOCH NMPOEKTHOW MPAKTUKE COTHH Pa3IMYHbIX MarepuaioB. (s ymoOcTBa M3ydeHHs U
IPUMEHEHUs MaTepHalibl KIacCU(UIMPYIOT IO ONpe/e€éHHBIM npu3HakaMm. Eciu cuutate enu-
HBIM KJIaCCU()MKAMOHHBIM MTPU3HAKOM OCHOBHOE CBIPHE JUIS MMOJIyUSHHs MM IPOM3BOJICTBA Ma-
TEPUAJIOB, MO’KHO BBIIEIUTH CIEAYIOLUIME OCHOBHBIE MX IPYIIbI: APEBECHBIE, U3 MPUPOIAHOIO
KaMHs, KepaMHuecKre (Ha OCHOBE IVIMH), U3 CTEKJIIHHBIX U JPYTMX MUHEPAJIbHbIX (HEMETalIN-
YECKHX) pacIljIaBOB, U3 METAJIOB U UX CIUIABOB, HA OCHOBE MUHEPAJIbHBIX BSKYIIMX (HAaIIpUMeD,
Ha OCHOBE CTPOUTEIHLHOTO IUIICA, IEMEHTOB), HA OCHOBE UCKYCCTBEHHBIX IIOJUMEPOB.

Ilo Ha3HAUEHUIO apXUTEKTYPHO-CTPOUTENbHBIE MATEPUAIIBI PA3JEIIAIOT Ha TPYIIbI: KOH-
CTPYKLIMOHHBIE, KOHCTPYKIIHOHHOOTAEIOYHBIE K OTJEIOYHBIE.

KoHcTpyKLIMOHHBIE MaTepranbl 00eCIeYUBAIOT: 3ALUTY OT PA3IMYHbIX (PU3HUECKUX BO3-
JNeHCTBUN KIMMAaTHYECKUX (PaKTOPOB, IIyMa U Jp.; MPOYHOCTh KOHCTPYKUHUH M JTOJTOBEYHOCTD
3J1JaHUH, COOPYKEHUI. DTU MaTepHallbl, KaK IPaBUIIO, CKPBITHI B «Tee» KOHCTpyKuuu. Hanpu-
Mep, KUpIUY KEpaMUUYECKUIl OOBIKHOBEHHBIN, WIIM TEIUIOU30JISIIMOHHBIA MaTepHall.

KoHCTpYKIIMOHHO-0T/I€I0UHbIE MaTepUallbl TAKXKe 00ECIIeUNBAIOT ONpPE/IEICHHbIE 3allu-
Ty ¥ IPOYHOCTh KOHCTPYKIIMM, & MX OJHA WJIA HECKOJIBKO JIMIEBBIX MTOBEPXHOCTEN, BOCIIPHUHU-
MaeMbIX BH3YyalbHO, 00ECIIeUMBAIOT I€KOpPaTUBHOCTh. Hanpumep, Kupnuy KkepaMudeckuii Juie-
BOW WJIH JINHOJIEYM.

Otnenounsle (00IMIIOBOYHBIE) MaTEpUaNbl, KaK M MpPeAbLAYILAs IPYIIa, BIUSIIOT Ha BOC-
NPUATHE CPEbl )KU3HEAEATEIbHOCTH YeioBeka. DYHKIUS 3alIUThl UM TaKKe IpHcyla (naxe
000M 3aIIMIIAIOT APYrHe MaTepuajibl B KOHCTPYKIIMK), HO UX OCHOBHAs (PyHKIMS — JIE€KOPATHB-
Has (OJTHOM WJIM HECKOJBKHUX JIMLEBBIX IMOBEPXHOCTEN), HEMOCPEACTBEHHO BIIUSIONIAs Ha ACTe-
TUYeCKUi o0yuK (acana, UHTepbepa 37aHus, coopyxeHus. K Takum maTtepuasam OTHOCSTCA,
HanpuMep, IUIUTKU KepaMudeckue Uil pacaga uim BHYTpEeHHEW OOJIMIIOBKH CTEH, YIIOMSHYTbIE
obowu u Jip.

Crangapruzanys U ceptudukamus — aBe rJ100anbHble CUCTEMbI OTCIIEKMBAHUS KauecTBa
yCIyT, NpOAYKIMHU U 000pynoBanus B Poccum.

CranmapTuzanyeil Ha3bIBaeTCs IPOLECC YCTAHOBICHHWS W NPUMEHEHUs CTaHJIapTOB —
KOMILJIEKCa HOPMaTHUBHO-TEXHUUYECKUX TpeOOBaHM, HOPM U MpaBWJI Ha MPOAYKIMIO MacCOBOTO
MPUMEHEHHUS, YTBEPXKJIEHHBIX B KadeCTBE OOSI3aTENIbHBIX Ul MPEANpHUITHH W OpraHu3aluii-
U3rOTOBUTENEH U MOTpeduTeneil ykazaHHON MPOIyKIIHH.

B 3aBucumocTH OT cpenbl JEHUCTBUS M YPOBHS YTBEPKIEHUs CTaHAAPTHI B Poccuiickoin
®denepanuy NOApa3AeIsUIA Ha pa3iauuHble katreropuu. B I'ocynapcrBennbsix crangaprax (I'OC-
Tax) npuBeneHsl TpeOOBaHUS K CBOMCTBAM MaTepuajioB, METOJAM HUX MCIBITAHWN, IpaBHIIaM
npueMKH, TpaHcropthupoBanuss U xpaHeHus. 'OCTrl o0sa3aTenbHbl Uil TPUMEHEHHUsS Ha BCel
tepputopuu Poccun.

Texuuueckue ycnoBus (TY) wnu Bpemennole TexHudeckue ycioBus (BTY) comepxkar
KOMIUIEKC TpeOOBaHUI K IMOKa3zaTelsiM KauecTBa, METOJIaM MCIbITAaHWM, MpaBUiiaM MPUEMKHU K
OIIPEJIETICHHBIM BUAAM MAaTEPHUAIIOB, KOTOPBIE HE CTAHAAPTU3UPOBAHBI UIIU IIPUMEHSIOTCS Orpa-
HU4YEeHHO. TY NeiCTBOBANIM B Mpeiesiax BEAOMCTBA WM MUHUCTEPCTBA.



Kpome crangapToB, B CTPOUTENBCTBE U IPOU3BOICTBE MAaTEPUAIOB JCCTBOBAIA CUCTEMA
HOPMATHBHBIX JOKyMEHTOB — CtpouTenbHbie HOpMbI U mpaswmia (CHull) — cBox HOpMaTHUBHBIX
JOKYMEHTOB T10 TIPOEKTUPOBAHUIO, CTPOUTEILCTBY U MaTepualiaM, 00s3aTelIbHbIX I BCEX Op-
raHuzanyii u npeanpusatuid. TpeboBanus, HOpMBI U MpaBuia, coaepxamuecs B CHullax, ocHo-
BaHbl Ha [IEPEIOBOM OIIBITE U, B OCHOBHOM, COOTBETCTBOBAJIM COBPEMEHHOMY YPOBHIO apXUTEK-
TYPHO-CTPOUTEIHHON HAYKHU U TEXHUKH.

I'OCTe1 pa3pabaTeiBatOTCs MPEUMYIIECTBEHHO Ha MaTE€pHajbl U U3ICIUS MACCOBOTO M3-
rotoBnenusi, CHullsl ycTanaBauBarOT TpeOOBaHUS KO BCel cTpouTenbHOM npoaykuun. B CHu-
[Tax OTCYTCTBYIOT METOABI ONIPEAEIEHUS IIOKa3aTeNIel CBOMCTB MaTepHalloB, JIUIsl 3TOI0 UMEIOTCS
COOTBETCTBYIOILIME CCHUIKH Ha JIEHCTBYIONINE CTaHIapThl. B HUX copepikaTcs MOYTH BCE HOPMBI
CTPOUTENLHOI'O IPOCKTUPOBAHUS, MKy TEM KaK CTaHAapTOB Ha Takue HopMbl HeT. CHullel u
['OCTsI B3aIMHO JOMOJIHSIIOT IPYT JApyTa.

C 1 nronsa 2003 r. B Poccun BCTynui B J€MCTBUE 3aKOH O TEXHUUYECKOM PETYJIMPOBAHUU,
B COOTBETCTBUU C KOTOPHIM pazpadaTsiBaeTcs TexHudeckuii pernameHT «O 0e30MmacHOCTH CTPO-
UTEJIbHBIX MaTepuasioB U uzaenuit». CorsacHo 3ToMy 3akoHy 'OCTbl MoryT ynpa3gHsAThCs, a
rocynapcTBo OyzaeT TpeOoBaTh OT MPOU3BOJAMTENEH MPOIYKIMH oOecredyuBaTh JUIIL € 0e3-
OMacHOCTh MPU TMOTPEOJECHUU TOCPEICTBOM MPUHATHUS CUCTEMBbI TEXHUYECKUX PETJIAMEHTOB.
CrangapThl KauecTBa OyIyT IpejiaraTb CaMH MPEeANpPUsTHS.

[Ipu 5TOM HEOOXOAMMO YUUTHIBATH ACHCTBYIONINE CTAHIAPTHI T€X CTPaH, MPOIYKIIUS KO-
TOPBIX MOJyYniia MPU3HAHUE HA MUPOBOM PBIHKE MAaTEPHUAJIOB.

Ceptu¢ukar xKayecTBa — CBUACTEIBCTBO, YIOCTOBEPSIONIEE KAaYeCTBO (PaKTHUECKH I10-
CTaBJICHHOTO TOBapa M €ro COOTBETCTBHE YCJIOBHSIM J0ToBopa. B HEM maercs xapakTepucTHKa
TOBapa JH00 MOATBEPKIAETCS COOTBETCTBUE TOBApa ONPEICICHHBIM CTaHIapTaM WM TeXHHYe-
CKUM YCJIOBUSM 3aKa3a, a TaKke TO, YTO TOBap OTBeyaeT TpeboBaHusiM Oe3omacHoctu. [Ipu
OCYILECTBIICHINH UMIIOPTa TOBAPOB CEPTH(PHKAT KAueCTBa MCIIOJIB3YETCS KaK CIIPABOYHBINA JIOKY-
MEHT ISl TAMO>KHH, KOTOPBII paCKpBIBAET KOJIMYECTBEHHbIE U KAUECTBEHHBIE XapaKTEPUCTUKU
TOBapa.

CepTudukar COOTBETCTBUS HEOOXOIUM MpPH HACHTU(UKAIMUA TOBapa. IDTOT JOKYMEHT
SIBJISIETCS TIOATBEPKICHUEM TOTO, YTO TOBAP COOTBETCTBYET BCEM MOCTABJICHHBIM TPEOOBAHUSIM.
Kak npaBuio, ceptudukat kauecTBa oQopmisieTcss 100pOBOIBHO WU B 00s13aTEIILHOM MOPSIKE,
TaK KaK cepTU(UKAIMS KaUeCTBa SBJISICTCS BBITOJHEHUEM TPEOOBAHUH PETYIUPYIOIUX OPTaHOB
rocynapcTBa. Hamuune cepTudukara KadecTBa y TOBapa WIHM YCIYTH YIYYIIAeT MX MPOJBUXKE-
HUE Ha PBIHKE, TaK KaK BBI3BIBACT JIOBEPUE Y MOTPEOUTEIS.

besomacHocTh ToBapa moaTBepikaaercss Poccuiickumu cepTHUKaTaMu MOXKapHOU 0e3-
OTMACHOCTH Y TUTMEHUYECKUM CEPTH(HUKATOM, KOTOPhIE MOTYT OBITH TOJIYYEHBI TTOCJIE TOTO, KaK
TOBap mpoiiaer skcrnepTu3y. CaHUTAPHO-IMUIEMHUOIOTHYECKOE 3aKIoueHne odopmisercs Ha
CPOK OT OZHOT'O MecsIa /10 MATH JIeT.

O06s13aTeNnbHON cepTUUKALIMN TOJDKHBI TTOIBEPTraThCs CIEAYIOIINE BUIBI CTPOUTEIBHBIX
MaTepuasoB:

* TEPMETUKU CTPOUTENbHBIC, UCIOJIb3yEMbIE B MECTAX COECAUHEHMS] OKOHHBIX, JBEPHBIX
OaJIKOHHBIX OJIOKOB C y4aCTKaMU CTEH,;

* OJIOKH U3 TIOTUMEPOB, a TaKkKe MPO(UITU, UCTIONB3YEMbIE AJI1 OKOH M OAJTKOHHBIX JBE-
per u T.1.;

* IOPUCTHIE 3aNIOJIHUTENH;

* HEpY/IHbIC MaTEePHAIIBI;

* 00OJMIIOBOYHBIN KAMEHb;

* MPUPOIHBIN KaMEHb B KaUECTBE JOPOKHOTO MaTepHaa;

* UCXOJHOE ChIpbe A7 (OPMHUPOBAHUS MEPETOPOJOK U CTEH, a TAKXKE BSDKYIIIUE MAaTEepH-
aJbl JUTs HUX,

* KEpaMUYECKUE U3,

* MaTepHabl MOJIUMEPHBIE AJIsl OTICNIKY;



* TUJIPO-, TEPMO-, 3BYKOU3OJISALIUOHHBIE TEPMETUKHU, U3/IEIHS, N3TOTOBICHHBIE U3 LIEMEH-
Ta ¥ acOecTa;

* CE€TKa Ul apMUPOBaHUS CBapHasi,

* CTPOMTEIBHOE CTEKJIO U OTEIOYHbIM MaTepual U3 Hero;

* KOHCTPYKIIMH JJIs1 CTPOUTENILCTBA U3 IEPEBA U CTAJIM; * IIPOKAT JINCTOBOW U NEPBUYHBIN
YEepHBIX METAJIIOB;

* IpyTHe U3/EIHS U MaTepHajbl, OJPOOHO ONKCAHHbBIC B BHIIICYKa3aHHONH HOMEHKIIATY-
pe.

Marepuansl s 100pOBOJILHON U 00s3aTeNbHON cepTU(UKALUU pa3AeIeHbI 10 pa3HbIM
rpymnmnam.

K MeTogam cTaHgapTH3aii OTHOCITCS YHU(DUKAIUS U THITM3ALKs MaTepHaoB.

ITon yHudukanueil NOHUMAIOT NPUBEAECHUE PA3IMUYHBIX BUAOB MaTepUAIOB K TEXHUYE-
CKM U SKOHOMHYECKH paIllMOHAIbHOMY MHHUMYMY THIIOPa3MepOB, MapoK, (opM, CBOMCTB U T.II.
[Tpu 3TOM, KaK MpaBUIIO, OOBEAUHAIOTCA TEXHUUECKUE TPeOOBAaHUS K HECKOJIBKUM MaTepualiaMm
OJIMHAKOBOTO ()YHKIIMOHAJIHHOTO HA3HAYEHHUSI TaKUM 00pa3oM, 4ToOBI OblJIa BO3MOYKHA 3aMEHA
OJIHOTO MaTepHaja JIpyruM 0e3 yXyAlLleHHs KadecTBa CTPOUTENbHOro oowvexta. Hampumep, B
IPaXAaHCKOM U MPOMBIIIEHHOM CTpouTenbcTBE Poccun Oosblias 4acTh cOOpHOTro jkene3o0e-
TOHA NPUXOAMUTCSA Ha yHU(pUUUpOoBaHHbIE u3enud. Ilpu pa3paboTke ydunuThIBaIOCh, YTO UX BbI-
IICK JI0JKEH OCYIIECTBIIATHCS B 3aBOJICKMX YCJIIOBUSX IO pallMOHAIbHON TEXHOJIOTHH U oOecrie-
YMBATh OIpE/IeIeHHbIe Maccy M3AEIHM, X pasmepsl, GopMmy, ceueHue U T.A. YHU(DUKALUA TH-
Opa3MepoB psAJa OTACTOYHBIX MATEPHATIOB I OOJIMIIOBKH TTO3BOJISIET 3aMEHATh OJJMH MaTepH-
aJl ApyruM 0e3 U3MEHEHUs IPOEKTHOM TOKYMEHTaLUU.

Tunuzanust npeanonaraer pa3pabOTKy THUIOBBIX MaTepUAIOB WIJIM KOHCTPYKIMHA Ha OC-
HOBE OOIIMX TEXHUYECKHX XapakTepucTHk. C pa3sBUTHEM MHIYCTPUAIBHOTO CTPOUTENILCTBA, KO-
IJ1a OCHOBHASI YaCTh MaTEPUAIOB IPOM3BOIUTCS B 3aBOJICKUX YCIOBHSIX, TPEOOBAHHS K UX THUITHU-
3allid BECbMa aKTyaJibHbl. DTH TpeOOBaHUS ONPEAEISIOT BBITYCK MaTEpUANOB, pa3Mepbl KOTO-
PBIX CBSI3BIBAIOT C MOJYJIEM — YCIIOBHOM eIUHUIEH n3MepeHus. Moayiab npuMeHseTcs s KO-
OpAMHAIIMK Pa3MEPOB HE TOJBKO MAaTepHAJIOB, HO M YacTel 3/1aHUii, 3IEMEHTOB 000pYy/10BaHHUS.
Enunas MmoxysnpHas cucteMa B Hallel cTpaHe Oblia co3aHa Ha 0a3e 0CHOBHOTO MoyJist 100 M.
VYcTaHOBIIEH Pl MPOMU3BOJIBHBIX YKPYNHEHHBIX (3M, 6M, 12M, 15M, 30M, 60M) u apoGHBIX
(12M, 1/5M, 1/10M, 1/20M, 1/50M, 1/100M) moxayneii. YKpylnHEHHbIE U IPOOHBIE MOMYIH
(1/2M u 1/5M) onpenensitoT, B OCHOBHOM, pa3Mepbl 3JIEMEHTOB U MaTepUasoB JJIS HECYLIUX U
OTpakJAlONINX KOHCTPYKIIMM, a Oosiee MenKue IpoOHbIE MOAYNIN — TONIIMHY IUIMTHBIX U JIUCTO-
BBIX MaTEpUaJIOB.

B npouecce nmpoekTupoBaHus ciielyeT UMETh B BUY, YTO KOHCTPYKTHUBHBIE pa3Mephl Ma-
TEPHUAJIOB JOJLKHBI IPUHUMATHCS C YyYETOM BEJIMYMH LIBOB U 3a30pOB IIPU MX MOHTAXKE, a TAKKE
Pa3IUYHBIX BUJIOB IPUMbIKAaHUN U ONUPaHUM, ONPEENIONX OTKIOHEHNS OT OCEBBIX pPa3MEPOB
B Ty WM JPYyryio cTopony. Hampumep, oObIuHBIN K€paMUUECKUH KHUPIUY — OJIMH U3 OCHOBHBIX
CTEHOBBIX MaTEpHUAJIOB — UMEET XapakTepHsli pasmep 250 x 120 x 65 MM, HO C y4eTOM HIBOB
tosuHoi 10 MM noiy4yaercs HOMUHAJIBHBIN pazMep 260 x 120 x 75 mMm.

Tunuzanus u yHUpUKaLUsS PU MAacCOBOM HHIYCTPUAIBHOM CTPOUTENIHCTBE PErJIaMEH-
TUPYIOT CTPOUTEINIbHBIE NTapaMeTPhl 3/1aHUl, B TOM 4Hcie BbICOTHBIE. [Ipu corylacoBanuu apxu-
TEKTYpHOI (POPMBI ¢ pa3MepaMy TUIOBBIX CTPOUTEIBHBIX MaTepUAIOB U MHKEHEPHOro 000py-
JIOBaHMsI apXUTEKTOP MOJIb3YETCs NMPOCTPAHCTBEHHOM CETKOM ¢ MOAYJIbHBIMU siueiikamu. Kpat-
HOCTb OCHOBHBIX WICHEHU 00yCIaBIMBAET UCIOIb30BaHUE IIEIbHOUHCICHHBIX OTHOLICHHUH, YTO
o0oraiaer MpONOPLUUOHATBHBIN CTpoi. BakHO MOHMMAaTh, YTO CTaHJAPTHU3AIMS HEMOoCpe.-
CTBEHHO CBSI3aHa C MPOIIECCOM YINpaBIEHUS KayeCTBOM MaTEpUaJIoB, a €e MeTo bl (YHUPUKALIKS,
TUIU3ALMsA) HE SBJSIOTCS TOPMO30M Ha TBOPUECKOM IIyTH COBPEMEHHOro 3oa4ero. Hampumep,
yeM Oosiee KecTKU TpeOOoBaHUs CTaHapTa K KOJIMYECTBY BO3MOXHBIX J1€(EKTOB BHEIIHETO BUJIA
OTJEJIOYHOT0 MaTepuaia, TeM BBIIIE ero kKayecTBo. boinbioe 3HaueHne YHUDHUKAMHA ¥ THITH3a-
UM TPUAABAIM 304HE €lle B NIYOOKOH APEBHOCTH, CO37aBas TEOPETHUUECKUE MPUHIIMUIBI aH-
TUYHOW MOJYITBHOW CHUCTEMBI JJIsI KAMEHHBIX CTOEYHO-0ATOYHBIX KOHCTPYKIMi. beckoHeuHoe



pa3Hoo0pas3ue IPEeBHETPEUECKOTO OPHAMEHTA OCHOBAHO HA HCIIOIh30BAaHHH OTPAHHMYEHHOTO KO-
JMYECTBA TUIIOBBIX CTaHIAPTHBIX 3JeMEeHTOB. HermoBTOpruMbIE KOMIO3UIIMUA 1 OECKOHEYHO MHO-
roo6pasneie (popMbl xpama Bacunmsi brakeHHoro B MOCKBE CBSI3aHBI C IPUMEHEHHEM TOJIBKO
BOCEMHA/IIaTH TUIIOPA3MEPOB KEPAMUUYECKOro Kupnuya. 11 B COBpEMEHHOM CTpPOUTENIbCTBE HA
pa3HoOOpa3HbIC PEIICHHUS apXUTEKTYPHOU (POPMBI HE JOKHO BIUSATH OTPAaHUYCHHOE YUCIIO TH-
MOpa3MepoB MPUMEHsIeMbIX MaTepuaioB. VX yHudukanus u Tunu3anus No3BOJSIOT apXUTEKTO-
py co3maBaTh pa3HOOOpa3HbIC U OPUTHHAIBHBIE TPOSKTHI OTICEIBHBIX 3[JaHHA M IIEJIBIX aHCaAM-
0Jiell B yCJIOBHSIX MACCOBOI'O MHIYCTPUAILHOTO CTPOUTEIHCTBA.

IIpakTuyeckas 4acTh: BOIMPOCHI IS COOESCEIOBAHMS.

Bomnpocnr:

1. Yro Takoe cTaHmapTU3AlM MaTEPHUAIIOB.

2. UYro Takoe kinaccuuKaiys MaTepraoB.

IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. TuxonoB HO.M. CoBpeMeHHBIE CTPOUTEIbHbIE MaTepuagbl M aAPXUTEKTYpPHO-
CTpOUTENIbHBIE cucTeMbI 31annii. Yacth |. CoBpeMEHHBIE CTPOUTEIIBHBIC MaTEPUAIbI IS YacTen
3naHuil [OnekTpoHHbIN pecype] : yuebnoe mocodue / FO.M. Tuxounos, C.I'. 'onoBuna, A.D.
[[Tapanenko. — 3nekTpoH. TekcTtoBbie nanHbie. — CII6. : Cankrt-IletepOyprekuii rocymap-
CTBEHHBIN apXUTEKTypHO- cTpouTenbHblil yHHBepcuteT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexwum noctyna: http://www.iprbookshop.ru/74377.html

IlepeyeHnb 10MOJHUTEIbHOI JTUTEPATYPHI

1. OpnoBa A.M. DU3NKO-XUMUYECKHE METOJbI aHANU3a  MaTepHalIoB [DIEKTPOHHBIN
pecypc]: yaebHoe mocobue/ Opnoa A.M., Pomanosa N.I1.— D1eKTpOH. TEKCTOBBIC JTAHHBIC.—
M.: MockoBcKUl TOCyAapCTBEHHBIN CTpOUTENbHBIA YHUBEepcuTeT, Al [Iu Op Menuna, ObCACB,
2016.— 205 c.— Pexum moctyna: http://www.iprbookshop.ru/49873.— SBC «IPRbooksy, mo
MapoIro

2. Kammyctun, @.JI. CBoiicTBa  MaTepHajoB W W3CIUN: JIAOOPATOPHBIA TMPAKTHKYM:
yaeOHo-meToanueckoe nocodue / ®.JI. Kanyctun, A.M. Cnimpunonora, U1.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit denepanuu, Ypansckuil (heaepaibHblii YHUBEPCH-
ter umenu nepBoro Ilpesunenta Poccum b. H. Enwpnuna. - ExarepunOypr : M3gaTenbcTBO
VYpansckoro yausepcuteta, 2014. - 93 c. : un., Tabn., cxem. - bubmuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DneKTpOHHBIN pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. IBopkuH, JL.U. CrpoutensHoe matepuanoseaeuue / JLU. [IBopkun, O.J1. JIBopkuH.
-M. : Undpa-Unxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [DnekTpoHHBIN pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

Ilepeyennb y4eOHO-MeETOANYECKOT0 00ecIeYeHHUs1 CAMOCTOSITEIbHONH padoThl 00y4a-
IO XCS 10 AUCUMILINHE

1. Meroauueckne yka3zaHUsl [0 OpPTaHU3AIMHM CAMOCTOSTENBHONW paboThl CTYJEHTOB IO
muciuminHe «MaTepuaisl B IPOEKTUPOBaHUM ropoJIckoi cpenbh». [Iaruropek: CKOY, 2023.

2. Metoauueckue yKa3aHHs K IPAaKTUYECKUM 3aHATHUSM IO JUCHUILUIMHE «Martepuansl B
MIPOEKTUPOBAHUU TOpoJIcKor cpeash». [Iaturopck: CKOY, 2023.

IIepeyenb pecypcoB MH(POPMALMOHHO-TEJEKOMMYHHMKALMOHHON ceTH «HTEepHeT»,
He00XO0UMBIX /1JISl 0CBOEHHUS TUCHUILINHBI

1. OBC «YHuBepcureTckas oubmmoTeka oHian» - http://biblioclub.ru

2. JlutieH3noHHas TOJHOTEKCTOBas 0asza a3jekTpoHHbIX u3ganuii —IBC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snextponHas 6ubnuoreka e-library — www.elibrary.ru

4. DnexTpoHHas OMOMMOTEKA M BJEKTPOHHBIM KaTajmor HayyHoM Oumbmmorexku CKOY —
http://catalog.ncstu.ru/

5. TocynapcTBeHHast myOnudHasi HaydHO- TexHu4eckas Oubnmorexka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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ITPAKTUYECKOE 3AHATHUE 4. JxkcniryaTaliliOHHO-TeXHHYECKHe CBOMCTBA MaTepHua-
JIOB.

Heapb 3aHATHSA: U3yUYCHHE SKCILTyaTallMOHHO-TEXHUYECKUX CBONCTB MaTepUaIOB.

3HaTh: OCHOBBI APXUTEKTYPHOT'O MaTepUaIOBEACHUS

YMeTb: 000CHOBaHO BBIOMPATH METO/BI BBIMOJIHEHUS CTPOUTEIBHBIX MPOIECCOB U UX
[I0CJIEI0BATENBHOCTD IPU BO3BEACHUHU 3aHUN U COOPYKEHUH C Pa3IMYHBIMU apXUTEKTYPHBIMU
U TU3allHEPCKUMU DPELICHUSIMU; MPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKOU JIOKY-
MEHTAIMK Ha CTaJIuY IPOEKTUPOBAHMSI U BO3BEJICHUS 3JJaHUM.

AKTYaJIbHOCTh TeMbl OOBSCHSETCS HEOOXOAMMOCTHIO IMOJY4YE€HHUS 3HAaHUN B o0jacTu
ApXUTEKTYPHOIO MaTEpUaIOBEICHUS U HABBIKOB PAllMOHAIBLHOIO BIOOpA apXUTEKTYPHBIX MaTe-
pHAJIOB.

Teopernueckass yactb: CBOMCTBAa — XapaKTEPUCTUKH, MPOSBISIIOIIMECS B Ipoliecce
MPUMEHEHHUS U DKCIUTyaTallud MaTepUasoB, 32 UCKIIOYCHHEM HUX SKOHOMHUYECKUX MOKa3aTeleH,
MOKHO pa3JIelIMTh Ha JBE IPYIIBL SKCILTyaTallMOHHO-TEXHUYECKUE U dcTeThueckue. lleppobie
o0ecreunBarOT HEOOXOAUMBIE 3AIIUTY, IPOYHOCTh, TPEOYEMYIO JOJITOBEYHOCTh 3[aHUS, COOPY-
xeHus. Ha skcrutyaTallMOHHO-TEXHUYECKHUE CBOMCTBA MaTepualia BIIMAIOT MHOTHUE XapaKTepH-
CTHKHU.

XapaKkTepUCTUKHU CTPYKTYPBI:

IMopucrocTh — KOMMUecTBO NOp HA eauHuily oowvema [1=(1 — p/pcp.)*100 (%). Paznuya-
10T HU3KonopucTeie (MeHee 30%), cpemnenopuctsie (0T 30% 10 50%) 1 BeICOKOTIOPHUCTHIE (0O-
nee 50%) maTtepuanbl. XapakTep MOPUCTOCTH OBIBAET 3aKPBITHIM, OTKPBITHIM, COOOIIAIOLTIMCS;
HOpPBI MOT'YT OBITh MEJKHUE, KPYIIHbIE. BenMnunHbl MOpHUCTOCTH: NEHOIIACThI — 96%, npeBecuHa —
65%, Oeron nerkuii — 60%, kupnua kepamudeckuii — 35%, 6eTon Tsokenbid — 10%, rpaHuT —
1%, ctans — 0%.

BecoBbie xapakTepuCTHKU:

HcTtunHas niaoTHoCcTh,p (T/cM?, KI/M?) — OTHOIIEHHE Macchl K 00beMy MaTepuaia B ad-
COJIFOTHO TJIOTHOM COCTOSIHUH, T.€. 6€3 MOp U MyCTOT p =m / V.

Cpeansisi mI10THOCTBPCP. (T/cM?, KI/M?) — OTHOIIIEHHWE MAacChl MaTepuaia K ero 00bemy B
€CTECTBEHHOM COCTOSIHUM BMECTE C BO3MOXKHBIMHM IIOpaMHU U IyCTOTaMH. Pa3nuuaror Tskenbie
(6onee 2000 xr/m?) u nerkue marepuansl (Menee 1000 kr/m?). BenuuuHbl cpenHei TIOTHOCTH
(xkr/m?): menomnact — 50, npeBecuHa — 575, 6etoH nerkuit — 1200, kupnuy KepaMUYECKUH —
1900, mpupoaubIit Kamens — 2500, 6eToH Tsokensiii — 2200, crans — 7860.

CaoiicTBa npu JEMCTBUM BIaru, BOJbI, 3aMOPaKUBAHUSI-OTTAUBAHUS:

BaaxkHocTh — cosiepikaHue Biaru B MaTepuase, OTHECEHHOE K Macce MaTepuaia B CyXoM
COCTOSIHUH, U3MepsieMoe B NpolLeHTax. Bricokoi cunTaeTcst BiaxHOCTh Oosiee 20%, HU3KOM —
meHee 5%.

I'urpockonMYHOCTH — COCOOHOCTh MaTepHaia MOrIOMIATh BOJASHBIC Maphl U3 BO3/AyXa
(pu ero MOBBIIIEHHOH BIIAXXHOCTH) U yIEPKUBATh UX BCJIEICTBUE KAMJUIIPHON KOH/IEHCAIUH.

Bononoriomenune — criocoOHOCTh MaTepHala MpU HEMOCPEICTBEHHOM KOHTAaKTe C BO-
JIOM BNUTHIBATh €€ U yaepkuBarb. %, ¢ norpemHoctbio 0,1%. Bm = [(m]1 —m)/m]x100. Bonee
20% - BBICOKMIA TTOKa3aTenb, MeHee 5% - Hu3kuil. [pesecuna — 150%, kupnuyu kepaMUyecKHii —
12%, 6eron Tsoxensiii — 3%, rparut — 0,5%.

Bonocroiikocts — xapakrepuszyerca kod¢. pasmsaryenus (Kp) — oTHomienuem mpenena
MPOYHOCTU TpU CxkaTuu Marepuasna B cyxom coctossHuM. Kp = Rcyx / Ruaceim, Kp =
Rex(Braxn)/Rex(cyx.). Ilpu BomoctoiikocTu 6omnee 0,8 MOXKHO MPUMEHSTh BO BIAXKHBIX MTOMe-
meHusx, MeHee 0,8 Heab34.

BononponunaemMoctb — CrocoOHOCTh MaTepHaja MPONYCKaTh BOAY IO JaBJICHHEM.
XapakTepu3yeTcsi KOJIMYECTBOM BO/IbI, MpoHIeAlIed B TeueHre 1 4 yepe3 1 cM? mionaam UCbl-
TyEMOI'0 MaTepuasa Ipy NOCTOSIHHOM JaBJICHUU.

Mopo030CcTOHKOCTh — CIIOCOOHOCTh HACHIIIIEHHOTO BOJOW MaTepHalia BBIACP)KHBATH I10-
NepEeMEHHOE 3aMOpaKUBAaHUE M OTTaWBaHUE 0€3 MPU3HAKOB pa3pyIICHUs U 0e3 3HAUUTEIbHBIX



HOTEPb Macchl U MPOYHOCTU. 3aMOpaKUBAHHE MPOU3BOAAT NpHU Temmepatype -15...-20°C B Te-
yeHue 4-8 4, OTTanBaHHWE MPOUCXOIUT B BaHHE ¢ BOoM mpu Temneparype +15...+20°C B Tede-
Hue 4 4 u Oonee. Beicokas Mopo3ocToiikocTs — 6onee 100 UKIOB, TECITKH UKIOB — yJOBJIe-
TBOpUTEJbHAs, MeHee 10 IUKIOB — HU3Kasl.

CaoiicTBa npu JEHCTBUM TEILIA, OTHS, 3BYKa:

TenonpoBoAHOCTL — CIIOCOOHOCTh MaTepuaja MepeaaBaTh Yepe3 CBOIO TOJIIY TEIio-
BOI ITOTOK, BOSHUKAIOUIMM IIPU pa3HOCTH TEMIIEPATyp Ha MOBEPXHOCTSX, OTPAaHUYMBAIOIINX Ma-
tepuan. Koad. remmmonpoBogHocTu (A) mpeacTaBisieT coOOM KOJI-BO TEIIOTHI, MPOIIEIIEH B Te-
yeHue | 4 yepe3 UCHBITyEeMbIl MaTepuall TONIMHOW | M Mpu pas3HulEe TeMIiepaTryp Ha €ro Ipo-
THUBOIIOJIOKHBIX TTOBepXHOCTAX B 1 "C — B1/™M °C. Marepuansl ¢ k03¢. meree 0,17 — Termonso-
msiuoHHble, MeHee 0,05 — 3HaunTeNbHBIA TEXHUKO-35KOHOMUYeCKHi 3 dexT. Ctanb 58, rpaHuT
3, 6eToH TspKenbIi 1,3, kupnua kepamudeckuit 0,75, 6eTon nerkuii 0,5, menortactsl 0,04.

OruecToikocTh — CIIOCOOHOCTh MaTEPUANIOB COXPAHATh (PU3NKO-MEXAaHUYECKHE CBOM-
CTBA NPU BO3JICHCTBUHU OTHS M BBICOKMX TEMIIEpPATyp B YCJIOBHUAX ToOXKapa. MeTojsl OrHEBOI
TpyOBbI M KanopuMeTpuu. 110 ToprouecTn IenaT Ha TPU TPYIIbI: HECrOpaeMble, TPyAHOCTOpae-
MbI€ U cropaemble. Hecropaembie He BOCIUIAMEHSIOTCS, HE TJICIOT U HE 00yriuBaroTcs (IpUpO-
HBI KaMeHb, O€TOH, KUpPIHUY, MeTaJljIbl). TpynHOCrOpaeMble 00YIIIMBAIOTCS, TIACKOT WIH C TPY-
JIOM BOCILIAMEHSIOTCS, MOCNIe yIalIeHUs UCTOYHHUKA OTHS TOpPEHHE U TJICHHE MpeKpaniaercs (ac-
¢anpTo0eTOH, IIeMeHTHBIN (udbponuT). CropaeMele TOPAT, TICIOT U TOCIE YIAICHUs OTHA (Ipe-
BeCHHa, 00JI-BO IJIaCTMAcC).

3ByKONoOrJIomEenne — CIIOCOOHOCTh MaTEpUAIOB TOTJIOMIATh 3BYKOBBIE BOJHBI. Ko3(.
MOTJIOLICHHUS 0L OIIPEENISIEeTCS MOCe UCTIBITAHUSI MaTepraia B peBepoepainonHoi kamepe. oo = E
nors/ E man. E — 3BykoBas sHeprus Ha onpezaeneHHoi yactore. bonee 0,8 — Beicokuii, meHee 0,2
— HU3KMii (MuHepanoBatHble mUThl — OT 0,03 10 0,45, nopomnact nomyxectkuii 0,11 na 0,6).

CB-Ba IpH IEHCTBUY arpecCUBHBIX BEILECTB!

Koppo3nonHasi cToiikocTb — CHOCOOHOCTH MAaTEpUANIOB COINPOTHUBIATHCS JEHCTBUIO
arpeccuBHBIX BemlecTB. Kp (pasHuna M 10 U mocie arpeccuBHOM cpenbl)/m(2)*u. Buasl koppo-
3uM: (pusznyeckas, XMMUYecKas, (PU3NKO-XUMHUUECKas, dJIEeKTPOXUMHUecKas, Ouosorunueckas. CM
U3 OPICHIPhS — CPABHUT. CTOMKHE K c1a0bIM(<5%) KHCIIOTaM U Iiesioyam, HoO MeHee OMOCTONKHE,
CM u3 =He opreeipbs >CaO cpaBHUT. CTOWKHE K ciad menoyam, >SiO2 cpaBHUT. CTOWKHE K Cl1ad
KHCJIOTaM.

CaolicTBa Npy AEMCTBUM CTATUYECKUX M TUHAMUYECKUX CHUIL:

IIpoyHoCTH — CIOCOOHOCTH MAaTEPUAJIOB CONMPOTUBIIATHCA Pa3pyLICHUIO WIX HeoOpaTu-
MOMY M3MEHEHHMIO (DOpMBI MOJ JIeHCTBHEM BHYTPEHHHUX HAIPSDKEHUM, BBI3BAHHBIX BHEUIHHUMU
cuwiIaMu wiu apyrumu (axropamu. [Ipenen npouHoctu — HanpskeHue, cooTBeT. Harpyske, npu
KOTOpO# (pukcupyercs Hayano paspyuieHus. Cxatue, pacTsikeHue, u3ruo, ynap. Rex/pactsok =
P(H-narpy3ka, BbI3. Hawanmo paspym)/A(Sceuenus no wucneitanusa,m?) (MIla). Ru =
M(uzrubaromuit MomeHT)/W(MOMEHT compoTuBieHus), win Ru =3P(marpyska, BbI3. Hayayio
pa3pyui, H)Lo (p-e (mmposer) Mexay HUKHUMH onopamu,Mm)/2b (mmpuna,m)h? (Beicota,m). Bei-
cokas npoyHocTh npu cxatuu — 100 MIla u 6onee, ynonerBopurenbHas — aecatku MIla, Hus-
kasg meHee 10 MIla. Crans 400 MlIla, Tsokensiii 6eton 40, kupnua kepamudeckuit 15. Ipu n3ru-
6e — cranb 400, 6eToH TspKenbli 4, kupnuy okono 2 MITa.

Teepaocts (T; MIla u np) —cnocoOHOCTH MaTepuana CONPOTUBIATHCS BHYTPEHHUM
HaNpsOKEHUSIM, BO3HUKAIOLIUM MIPU MECTHOM BHEApPEHHH Apyroro, Oosee TBepaoro tena, Mlla.
[llxama TtBepmoctn Mooca: 10anmma3, 9xopynna, 8rtoma3, 7kBapu, 6OpTOKIa3, Samarwur,
4IIaBUKOBBIN IIIIAT, 3KAJIbIUT, 2TUIIC, 1TaNbK.

Ucrupaemocts (1; r/cM?) —cocoOHOCTh MaTepuana yMEHbIIATECA B 00BEME M Macce
BCJIE/ICTBUE PA3PYIICHUs [TOBEPXHOCTHOIO CJIOS MO JEHCTBUEM MCTHparomux ycunuil. Huskas
uctupaeMoctb — meHee 0,5 r/cm?, BbICOKast — 5 I/cM?, BBICOKasi — Y HEKOTOPBIX KaMHEH: rBapiiy-
ThI, 0a3aJIbTHI, TUOPUTHI, TPAHUTHI, HU3KAs — MPaMOpP.

Yupyroers — crnoco6HOCTh MaTepuana aeopMUPOBAThCS MO/ BIUSHUE HArpy3KH U ca-
MOIIPOM3BOJIBHO BOCCTAHABIMBATh MEPBOHAYAIbHYIO (OpPMY M pa3Mepbl IOCIE MPeKpaIieHus



JeiicTBUsl BHELIHeH cpenbl. Ymopyras nedopmanus odparuma. Moayns ynpyroctd E (Moxyns
IOnra), 3akon IOnra: € (ynpyras negopmanusi) = 6 (ogHOOCHOE HamnpasyeHue)/E.

IlnacTHYHOCTH —CITIOCOOHOCTH MaTepHajia U3MEHATh (HOpMy U pa3Mepsl O] JeiCTBUEM
BHEIIHUX CHWJI, He paspymasck.llocie npekpamenus aeicTsus GopMa He BOCCTaHABIMBAETCH,
ocraTo4Has Ae(opMarus — mIacTuYecKas.

XpynKoCTh — CIOCOOHOCTh TBEPJOTO MaTepuaja pa3pyliaTbCs NpU MEXaHUYECKHX BO3-
NercTBUAX 0€3 CKONBbKO-HHOYIh 3HAYUTEIBHOHN IIacTudeckoil nedopmanuu. [lo x-py ned-un
YCIIOBHO MOYKHO pa3ZeiUTh Ha: IJIACTUKU (MeTal CM, KpOME YYI'YHHBIX), XpYyIIKHe (IpUp-bli Ka-
MEHb, OCTOH, CTEKJIO OKOHHOE).

HpaKTﬂ‘leCKaH YaCTb: BOIIPOCHI IJIA CO6€CCI[OBaHI/I5L

Bomnpocnr:
1. Yto Takoe OrHECTOMKOCTb.
2. Yro Takoe MIacTUYHOCTb.
3. UYro Takoe XpyNnKOCTb.
4. Yro Takoe UCTUPAEMOCTb.
5. UYrto Takoe 3ByKOIOIJIOIIEHHUE.

Ilepeyenb 0CHOBHOI1 TUTEPATYyPBHI

1. Tuxonos HO.M. CoBpeMeHHbIE CTpPOUTENIbHBIE MaTepualbl U aAPXUTEKTYpPHO-
cTpoutenbHble cuctembl 31aHui. Yacts |. CoBpeMeHHbIE CTPOUTEIbHBIE MAaTEPHAIIbl I YacTen
3maHuil [DaekTpoHHBIA pecype] : yueOoHoe mocobue / FO.M. Tuxonos, C.I'. T'onoBuna, A.D.
[lapanenko. — OnekTpoH. TekcToBble naHHble. — CII6. : Cankr-IlerepOyprckuii rocynap-
CTBEHHBIM apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuTer, DBC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexum nocryma: http://www.iprbookshop.ru/74377.html

Ilepeyennb 10MOJHUTENBLHO JUTEPATYPHI

1. OpnoBa A.M. Du3NKO-XUMUYECKHE METO/bl aHAU3a  MaTepHaJIOB [DIEKTPOHHBIN
pecypc]: yuebnoe nocodue/ Opnoa A.M., PomanoBa N.I1.— DnekTpoH. TEKCTOBBIC JTaHHbBIE.—
M.: MockoBckHil ToCyJapCTBEHHBIN cTpouTenbHbIN yHUBepcuTeT, Al [Iu Op Meaua, DObCACB,
2016.— 205 c.— Pexum moctyma: http://www.iprbookshop.ru/49873.— DBC «IPRbooksy, mo
apoIro

2. Kanyctun, @®.JI. CBoiictBa  MaTepHallOB W M3JEIMNA: JJAOOPATOPHBINA MPAKTHKYM:
yaeOHo-meToanueckoe nocodue / ®.JI. Kanyctun, A.M. Cnimpunonora, U.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit denepanuu, Ypansckuil (heaepaibHblii YHUBEPCH-
ter umenu nepBoro Ilpesunenta Poccum b. H. Enwpnuna. - ExarepunOypr : M3gatenbcTBO
VYpansckoro yauepcuteta, 2014. - 93 c. : un., Tadn., cxem. - bubmuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DneKTpOHHBIN pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkwuH, JI.U. Crpoutensuoe marepuanosencuue / JL.U. JIBopkun, O.J1. J[BopkuH.
-M. : Uadpa-Umxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To e [DIeKTpOHHBIH pe-
cype]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-METOAUYECKOI0 O0eCIeYeHHsI CAMOCTOATEIbHON padoThl 00y4ya-
IOLIMXCH 10 JUCHHUIINHE

1. Metoanueckue yka3zaHusl 110 OpPTaHU3ALMK CaMOCTOSITETbHOM pabOThl CTY/AEHTOB IO
qucuuminHe «Matepuaisl B IPOEKTUPOBaHUM FopoIcKkoi cpeash». [Iaruropek: CKOY, 2023.

2. Metoauyeckue yKa3aHHs K MPaKTUYECKUM 3aHITHSIM IO JuciuIuiiHe «MaTtepuaisl B
IIPOEKTUPOBAHUM ropoJIcKoi cpeas». [Iaturopck: CKOY, 2023.

Ilepeuenb pecypcoB MH(OPMAIUOHHO-TEJEKOMMYHUKAIIMOHHON ceTu «HTepHeTY,
He00XOIMMBIX /151 OCBOCHHS THCHUIINHBI

1. OBC «YuuBepcuteTckas 6ubaroTeka ormaitay» - http://biblioclub.ru



http://www.iprbookshop.ru/74377.html
http://www.iprbookshop.ru/49873
http://biblioclub.ru/index.php?page=book&id=276101
http://biblioclub.ru/index.php?page=book&id=144806
http://biblioclub.ru/

2. JluueH3uoHHasT TOJHOTEKCTOBas 0asza 3jekTpoHHbIXx u3ganuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snexrponHas 6ubimorexa e-library — www.elibrary.ru

4. DnextpoHHas OMOIMOTEKA M AJNEKTPOHHBIA Karajgor HayuyHoi Oubmmoreku CKOY —
http://catalog.ncstu.ru/

5. TocynapcTBeHHas myOnuvHasi HaydyHO- TexHu4eckas Oubnmoreka Poccuu. (ITIHTH

Poccun) www.gpntb.ru



http://www.elibrary.ru/
http://catalog.ncstu.ru/
http://www.gpntb.ru/

HNPAKTUYECKOE 3AHSATHE 5. /IpeBecHble MaTepPHAJIbI.

Henb 3aHATHA: U3yUEHHUE IPEBECHBIX MATEPUAJIOB.

3HaTh: OCHOBBI aPXUTEKTYPHOTO MaTepUAIOBEICHUS

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
IIOCJIEZI0BATENBHOCTD NPU BO3BEACHUHU 3JaHUM U COOPYKEHUH C PA3JINYHBIMU APXUTEKTYPHBIMU
U TU3allHEPCKUMU PELIECHUSMU; MIPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKON JTOKY-
MEHTAIMY Ha CTaJIuX IPOEKTUPOBAHMS U BO3BEICHUS 3JaHUM.

AKTYaJbHOCTh TeMbl OOBSCHSETCS HEOOXOAMMOCTBIO TOJYYEHHUS 3HAHUU B O0JIACTH
ApPXUTEKTYPHOI'O0 MaTEpUAIOBE/IEHUS U HABBIKOB pallMOHAJILHOI'O BHIOOpA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teoperuyeckasi yacth: JlpeBecmHa mpeacTaBiseT cOOOH BOJIOKHHCTBIA, MOPUCTHIN,
rUIPOGUIBHBINA MaTepral pacCTUTEIBHOTO MPOUCXOXKACHHUS, COCTOSALINI B OCHOBHOM U3 IIEIUTIO-
703bl. BBIOENAIOT ABE Ipynmbl IPEBECHBIX IOPOJ, BCTPEYAIOLIMXCS B JieCaX HAlEd CTpaHbl:
XBOWHBIC M JIMCTBeHHBbIe. Cpean Hanbosee pacimpoCcTpaHEHHBIX XBOHHBIX MOPOA — COCHA, €Ilb,
JUCTBEHHUIA, NuXTa, kexp. Hambonee pacnpocTpaHEHHbIE JUCTBEHHBIE MOPOJBI — Ay0, OYK,
SCEeHb, OepE3a, OCHHA, OJIbXa, JIUTA, KJIEH. JINCTBEHHBIC MMOPOJIbI ACISAT HA MATKHUE U TBEP/IBIC.

MakpocTpyKTypy IpEeBECHHBI U3y4yalOT B MONEPEUYHOM (TOPLIEBOM) U JIBYX HPOAOJIBHBIX
CEUEHHUAX: PAIUAIbHOM U TAHICHIIUATILHOM.

CpolicTBa JApeBeCHMHBl B 3HAUUTEIBHOM CTENEHH 3aBUCAT OT TEMIIEPaTypHO-
BJIQ)KHOCTHOI'O COCTOSIHMSL M1 OPUEHTALIMM BOJIOKOH (aHU30TPONHOCTH). C MOBBIIIEHUEM BIIAXKHO-
CTH CHM)KAETCS €€ IPOYHOCTD, MOBBIIAKTCS IUIOTHOCTD, AJIEKTPO- U TEIUIONPOBOIHOCTb, YBEIIH-
YUBAIOTCS pa3Mmepbl u3aennid. CHUKEHUE BJIaXXHOCTU JAPEBECUHBI MPUBOJIUT K IMOSBICHUIO yca-
JOYHBbIX Jedopmanuii. BeneactBue 0coOEHHOCTH MaKpOCTPOSHHSI CTBOJIA IEPEBA U BOJIOKHUCTO-
0 MUKPOCTPOEHHS JPEBECHHBI yCaJKa B Pa3HbIX HAIPABIICHUSAX HEOJMHAKOBA: B MPOJOJIBHOM
(Bmoyib BOJIOKOH) HauMeHbIas — 10 1 %, B monepeyHoM — 3...6 %, TaHTeHIIHATIBLHOM (II0 XOpJIe)
MakcumaibHast — 6...12 %. DTo npuBOAUT K KOPOOJCHUIO M3AETHIA M TOSBICHHIO TPEIIMH Ha
TOpILIaxX B KPYIJIOM Jiece U nmuiaoMaTepuanax. CTonspHble u3enaus (paMbl, IBEPU U T.J.), IKCILTY-
aTUpyeMble BHYTPU TMOMEUICHMS, JJIS HCKIIOYEHHUS KOPOOJIEHHS BBIMOJHAIOT M3 KOMHATHO-
CYXOH JIpeBECHHBI BIAXXHOCTBIO &...12 %, Ha OTKPBITOM BO3]1yXe — BO3AYyIIHO-cyXoi (15...20 %).
Cymar apeBecHHy B €CTECTBEHHBIX YCJIOBHSX IO/ HaBecoM OT 3 10 12 MecsleB WM B CIELH-
aIbHBIX CYIIMIBHBIX KaMmepax — 3...6 cyrok. KaduecTBo IpeBECHHBI OLIEHMBAIOT HA OCHOBAHWUU
MoKa3aresel CBOMCTB, MPUBEACHHBIX K CTaHAApTHON BiaxHoCTH 12 %.

JlpeBecrHa MOYKET UMETh ITOPOKU — HEJOCTAaTKN OTIENBbHBIX YYaCTKOB JPEBECUHBI, CHU-
JKarolre Ka4yecTBO U OrpaHMYMBAIOIIME BO3MOXKHOCTU €€ MCIOJIb30BaHMA. Pa3nuuaioT nopoku
CTPOEHUS APEBECHHBI U MEXaHWYECKHUE MOPOKH (1e(heKThl), BO3HUKILNE B IPEBECHHE B MpoOIECcCe
e€ 1006141 1 00paboOTKH.

K xapakTepHbpIM OpOKaM CTPOEHHUS OTHOCST: Pa3IU4HbIE CYYKH; TPEIIMHBI, BOSHUKIINE
B Mpoliecce e€ pocTa; MOPOKH BHYTPEHHETO CTPOEHUS JIPEBECUHBI; OTKIIOHEHHSI OT HOPMAJIbHOMN
¢dbopMBI cTBOIIA.

OTtpuiaTenbHBIMU CBOMCTBAMU JIPEBECHHBI, OCIIOKHSIOIMIMMH €€ UCII0JIb30BAHUE B CTPO-
UTENbCTBE, SBISAIOTCS MJI0Xast OMOCTOUKOCTD U roprouecTb. [Ipu XpaHeHUH 1 SKCIUTyaTalluu ape-
BECHHBI IIPY TOBBIIIEHHOHN BIAXKHOCTH U Temneparype S...40° C u3-3a akTUBU3ALMY KU3HEIES-
TEJIbHOCTU I'PUOKOBBIX MUKPOOPTaHU3MOB OHA THUET. D(PPEKTUBHBIMU MEpPaMU 3alUTHI SBIS-
I0TCS: HaJIM4YMe BEHTWISLUU, CHUKEHHE BJIaKHOCTH BO3AyXa, MPOMHUTKA W OKpacka H3Aenuil
CIEUAJIBHBIMU COCTaBaMU — BOJIOPACTBOPHUMBIMH, OPraHOPACTBOPUMBIMH, MAaCIISIHBIMU U Tac-
TOBBIMU aHTHCENTUKAMU. J[peBecrHa MOXKeT OBITh MOBpEXJE€HA HACEKOMBIMHM (UYE€pPBOTOYMHA,
HOBPEXICHHUE IPEBOTOUIAMHU), /11 OOpHOBI ¢ KOTOPBIMH HCIIONIB3YIOT HHCEKTHIMbL. [loBbImIe-
HUE M0Kapo0e30MacHOCTH (CHUYKEHUE CTETEHU TOPIOYECTH) JOCTUTAETCs IyTeM IPOMUTKU Or-
HE3aIIUTHBIMU COCTaBaMH — aHTHIMPEHAMH, OKPAaCKH BCIYYHMBAIOIIUMHUCS KpAacKaMH, OOMa3Ku
CHeLMaNbHBIMU IITYKaTypKaMH Ha OCHOBE IVIMH ¢ J0OaBJIEHUEM KUIKOTO CTeKIa U acOecra, 3a-
IIUTOW OrHECTOMKHUMH TUIICOKAPTOHHBIMU M acOECTOIIEMEHTHBIMHU JIMCTOBBIMH MaTepHaJaMH.



OnHUM M3 MEPCIEKTUBHBIX CIOCOOOB yMyUIICHHs] CBOWCTB APEBECUHBI SBIISETCS CYIIKA JpPEBe-
CHHBI TIpH TOBBIIeHHON Temriepatype 180...220° C, npu KOTOpO# B CBSI3U ¢ MOIU(DHUITUPOBAHU-
€M CTPYKTYpHI IpeBECHHA MPUOOPETAET MOBBIIICHHYI0 OMOCTONKOCTD, YIYYIIAIOTCS MTPOYHOCT-
HBIE CBOICTBA U CHUKAIOTCS BIAXKHOCTHBIE NeOpMaLIUU.

Howmenxkiarypa.

JlecHble TOBaphl JJi1 CTPOUTENBHBIX LieJel Mo croco0y MOMydeHus: pa3IessoT Ha: Kpyr-
JBI€ JIeCOMATEpHalIbl; MTUJIOMATepUalibl U 3arOTOBKHU; CTPOUTEIIbHBIC ST U U3ZCIIUS U3 Jpe-
BECHHBI; KOMIIO3UIIMOHHBIE MATEPUAIIbI U U3/IETIHS.

Kpyribie necomarepuansl — OTPE3KH CTBOJIOB JACPEBBEB: XJIBICT — CTBOJI, OMUJIEHHBIN OT
KOPHEBOW YaCTH M OYUIIEHHBIA OT CY4YbeB; OTPE3KU XJIbICTA Pa3HOW JJIMHBI — OpEBHA, KPSKHU U
gypaku. B 3aBHCHMOCTH OT quamerpa OpeBHA B y3KOH YaCTH KPYIJIbIE JIECOMATEPHAIIBI TTOIPa3-
JISTISIIOT Ha MEJIKME C TOJIIIMHON 11 XBOMHBIX 1opos 6...13 cM, s IMCTBEHHBIX — §...13 cM,
cpenHue ¢ TONmMHON 14...24 cM, JUIg BCeX MOPOJA M KPYIMHBIC — C TOJIIUHON 26 cM u Ooiee.
[Tunomatepuarsi u 3arOTOBKH,  TOJy4aemble MPHU IPOAOTHHOM packpoe

MTAJIOBOYHBIX OpéBeH. Matepuansl C ONWICHHBIMH KPOMKAMH Ha3bIBa-
I0T OOpE3HBIMH, C HEOMHJIEHHBIMH — HEOOpEe3HbIMU. BUIIBI HEKOTOPBIX MUIOMATEPHUATIOB, HC-
MOJIb3YEMBIX B LIEJIOM BHJIE€ U ISl BBIPAOOTKHU 3arOTOBOK MaTEPHAIOB — OPYChs, TOCKH, OPYCKH,
IIMAaJbl, JPEBECHBIN MIMOH. 3ar0TOBKH 10 BUaM 00pabOTKH pa3inyaroT: MUJICHbIE, OTyYCHHbIE
NyTEM MUJICHUS; KJICEHBIC, H3TOTOBJICHHBIE MYTEM CKIIEUBaHUSI HECKOJIBKUX 00Jiee MENIKUX 3aro-
TOBOK; KaTrOpoBaHHbIE, 00pabOTaHHBIE J0 33JaHHBIX Pa3MEPOB.

CrpouTtenbHbie JETANN U U3JCIHS U3 IPEBECUHBI, HE TPEOYIONINE JAOMOTHUTEIBHONU 00-
pabOTKK U TOTOBBIE ISl UCIIOJIB30BAaHUSI B CTpOUTENbCTBE. JleTanu moroHaxHele (pe3epoBaH-
HbIe, 00paboTaHHbIe MyTEM (ppe3epoBaHUS HA CTAHKAX: JIOCKU M OPYCKHU IS TIOKPBITHH IOJIOB,
BaroHKa, MJIUHTYCHI, HATUYHUKH, TIOPYYHU, OOLIUBKY U packiaaku. JJocku u Opycku AJis MOJIOB,
BaroHKa Ha OJJHOW KPOMKE MMEIOT T1a3, Ha JAPYroil — rpedbeHb, 00eceynBaronue IIOTHOCTh U
YKECTKOCTh MOKPHITUA. CTONSIPHBIE TTUTHI COCTOST U3 BHYTPEHHET O IIUTAa, U3TOTABINBAEMOTO U3
Y3KHX peeK (OCHOBA) M HAKJIEEHHOTO Ha IIUT ¢ 00€UX CTOPOH IIMOHA B OJIMH Wi ABa cios. [1ap-
KETHBIE U3JIeNUs Pa3IeNsIoT Ha MITYYHbIN MapKeT, MapKeTHbIE TIOCKU, MapKETHbBIE IIUTH U MO3a-
WYHbIN (HaOOpHBI) mapkeT. OKOHHBIE U IBEPHBIE OJIOKU U IIUTOBBIE ABEPU OOBIYHO MOCTYHAIOT
Ha CTPOUTEIHCTBO B MOJHOW TOTOBHOCTH C HaBEIICHHBIMH MOJIOTHAMH U CTBOPKaMH, OKpallIeH-
HBIMH, 3aCTEKJIEHHBIMU. DJIEMEHTHI U IETalli COOPHBIX KOHCTPYKIIUN U3 IPEBECUHBI JOCTABIISIOT
Ha CTPOUTEIHCTBO B TOTOBOM BHUJE: KOMIUIEKTHI /ISl COOPHBIX IEPEBSIHHBIX JOMOB (OpYCKOBBIX,
KapKacHO-OOIIMBHBIX, KapKACHO-IIUTOBBIX); JACTATU W AJIEMEHTH KOHCTPYKIIUH JUIS 3MaHUH U3
JIPYTUX MaTepuasioB (OalKu IS MEXKAYITAKHBIX U YepJAYHbIX MEPEKPHITHH, IIUTHI A7 HaKaTa
Y TIEPETOPOJIOK U T.I1.); KOHCTPYKIIMH JIJISl 3JaHUN M COOPYKEHUM JPYroro Ha3HaueHUs (apKu U
YacTH METaJNIOIEPEBIHHBIX (pepM, CBau, MOCTOBBIE OpyChs U T.J.). KiieeHble KpymHOpa3MepHbIe
KOHCTPYKIIMY M3TOTaBIMBAIOT HA 3aBOJAX MYTEM CKJIEMBAHMS CPABHUTEIHLHO HEOOJBIINX JIepe-
BSIHHBIX 3aT'OTOBOK JIPYT C JIPYTOM, a HHOT/Ia U C APYTUMHU MaTepHralaMu — IBYTaBpOBbIE OANKH,
0JIOK M3 JOCOK, KJIECHAs apKa U3 TOJIyapoK, KiieeHas pepma u Jip.

KoMmo3uiimonHeie ApeBecHbIe MaTepHUalbl U U3ACTHS, TOTydaeMble ¢ MTOMOIIBIO CBA3Y-
IOIUX BEIIECTB U3 MPEIBAPUTEIHHO Pa3AeIEHHON Ha YaCTH JIPEBECUHBI WU HUCIIOIH30BaHUS OT-
XOJIOB IPEBECUHBI (OMUJIKH, CTPYXKKa, APOOIEHKA, 1IeTa): IPEBECHOCTPYKEUHbIE, [IEMEHTHO-
CTPYXKEUYHBIE U JIPEBECHOBOJIOKHUCTHIC TIUTHI, TPEBECHBIE CIONCTHIC TUTACTUKH, daHepa, huo-
POTUT, apOOIHT, KCUTIOTUT U JIP.

[Ipumenenue.

brnarogapsi KoMrmieKcy TakuX MOJOKUTENIBHBIX CBOMCTB, KaK JIETKOCTh, BBICOKAsl MPOY-
HOCTh Ha M3TUO U C)KaThe, TEXHOJOTUYHOCTh, HU3KHE TEIJIO- M JIEKTPOIPOBOIHOCTH, JACKOpa-
TUBHOCTb, IPEBECHHY UCIOJB3YIOT JUISI U3TOTOBIICHUSI KOHCTPYKIIMOHHBIX, OTJACTOYHBIX MaTepH-
aJIOB M MaTEpPUAJIOB CIEIMATFHOTO HA3HAUYCHHUS.

K KOHCTPYKITMOHHBIM MaTepuanaM OTHOCST KPYIJIBIE JiecOMaTepuabl, MUIOMATEpUabl
(mocku, OpyChs), TUCTOBBIC, TTOJYYCHHBIC TTOCIIONHBIM CKJIICMBAaHUEM JIPEBECHOTO IIMoHa (daHe-
pa, CIOUCTHIMA IUIACTUK), @ TAKXKE LIEMEHTOCOJAEp Kallue U3CNUs: MPECCOBAHHbBIE (IPEBECHO-



IIEMEHTHBIE) WIKN OTGopMOBaHHbIE ((PUOPOIUTOBBIE, apOOIUTOBBIC) IUTUTHI, COACPIKALINE Iie-
MEHT U JPEBECHBIC OTXOJbl PA3HOM CTENEHU M3MENbUCHHs. DTH MaTepHalbl MCIOJIb3YIOT IS
BO3BE/ICHUS CTEH, KapKACHBIX MEPErOpoIOK, KPOBEIh B BUIE JKECTKUX 000JI0YEK, MEPEKPHIBAIO-
muX OOoJIbIINE IUIOLIA/IU, KIIEEHBIX apoK, 0arok U GpepM. KOHCTpYKIIMOHHO-OTAETIOYHbIE

MaTepHalbl IPEACTaBICHbI IPECCOBAHHBIMU TBEPBIMHU JIPEBECHOBOJIOKHUCTHIMU (/IBIT)
u apeecHocTpykeuHbiMU (JICII) mumramu ¢ OTACNKOM JTUIeBOM MMOBEPXHOCTH  JIEKOPATHB-
HBIMU KPAaCOYHBIMH U ITUICHOYHBIMH MaTepHajaMH, TUIACTUKOM WJIHM IITIOHOM LIEHHBIX MOPOA
JpeBECHHBI (OpeX, ACeHb, OYK, rpad). DTU U3JeNUs UCIIONb3YIOT JJIs M0JIOB, IIOJBECHBIX MOTOJI-
KOB, a TaK)e BBICOKOKAYECTBEHHON OTIENKU CTEH IMpPH BIAXKHOCTH B NOMEIIEHUH He Ooinee 60
%. Bplcokas cTeneHb JeKOPaTUBHOCTH, AOJIFOBEYHOCTh OTJIMYAIOT I10JIbI, BBHITIOJIHEHHBIE U3 Map-
KeTta (MapKeTHBIX ULIMTOB U JIOCOK) JUCTBEHHBIX TOPOA  JIPEBECUHBI, 00JaJAIOUINX
HEMOBTOPUMOM TeKkcTypoil. Hapsimy ¢ oObIYHBIM IAapKeTOM Bce Oolbllee paclpoCTpaHEHHUE IO-
JTy4aeT JAaMUHUPOBAHHBIA  MapKeT, HMEIOLINI BepXHee MOJTUMEPHOE 3alIUTHOE TIOKPBITHE.

K marepuanam criennanbHOTO Ha3HAUYEHUS] OTHOCATCS TEIJIOU30JIALMOHHBIE U aKyCTHUYe-
ckue GuOponuToBble M apOOIUTOBBIC TUIMTHI, a Takxke Msarkue [IBII mmotHocThio mMenee 600
Kr/M3. VX UConb3yroT Ui yTeIUIeHUsI KPOBEib, CTEH U I0JIOB, a TAKXe JUIsl aKyCTUYECKUX I1O-
TOJIKOB B 3/IaHUSIX OOIECTBEHHOTO M KYJIbTYPHOTO HazHaueHUs. [t ycuieHus adexra 3ByKo-
HOTJIOILEHUS TUIUTHI ep(HOPUPYIOT WIM HAHOCAT MOBEPX HUX CIELHaJIbHbIE pelbe(HbIe MTyKa-
TYpKH.

OmnpeneneHHOe MECTO B HOMEHKJIATYpPE BBITYCKAEMbIX M3/EIUI 3aHMMAaIOT CTOJISIPHBIE, K
KOTOPBIM OTHOCSTCSI TIOJOKOHHBIE JOCKH, OKOHHBIE M JIBEpPHBIC OJOKH, BOPOTA, a TAK)KE TaKue
HOTOHAXKHbIE OTJICJIOUHBIE U3/IeNUs, KaK IJIMHTYChI, BATOHKA, IIepUiIa, PEHKH.

MoaudunupoBanHas IpeBeCHHa Hapsay C TPaAUIUOHHBIMH OOJACTSAMHU NPUMEHEHUS
MOYKET MCIIOJIb30BaThCs B YCJIOBUSX, HEOIArONPUATHBIX Ul KCIUTyaTallud U3AEIUM U3 00bIu-
HOW JPEBECHHBI, HAIPUMEP: JIUIsI OTIENIKH MPHOACCEHHOBBIX TEPPUTOPUI; B KAUECTBE OTPaXKie-
HUS, CaJloBOM M MapKoBOM MebOenH, MpeAMETOB JaHAmAadTHOro AM3aiiHa, B JAETCKUX HUIPOBBIX
KOMITIEKCaX; U XyJO0XKEeCTBEHHO-AM3aHEPCKOro opopMIIeHHs oMa (HATMYHUKH, TUTMHTYCHI,
MOJJOKOHHHUKH, PAcKJIQJKH, MOPYYHH, JOCKA U IJIUTKA JUIs CAaHY3JIOB U KyXOHb, LIEJIbHBIE PaKo-
BUHBI, BAHHBI, [DKAKy3H1 H T.JI.).

HpaKTI/I‘{eCKaﬂ 9aCThb: BOIIPOCHI JJIA CO6€CC)IOBaHI/I$I.

Bomnpocsr:

1. YkaxuTe MONOXKUTENbHBIE U OTpULIATEIbHBIC CBOWCTBA JAPEBECUHBI KaK CTPOUTENBHO-
ro Marepuarna.

2. OnuumTe COCTaB U CTPYKTYPY APEBECUHBL.

3. Ilepeuncnure CTPYKTypHBIE DJIEMEHTHI JIPEBECHHBI, BUANMBIC HEBOOPYKEHHBIM IJIa-
30M.

4. TlepeuncnnTe OCHOBHbIE (PU3UYECKHE CBOICTBA IPEBECUHBI U BIUSHUE HA HUX BIIaX-
HOCTH.

5. Yto mpencraBisieT co00M TUIPOCKONMYECKAs U KaUJUISIpHAs BIa)KHOCTD JIPEBECHHBI?

6. Kak onpenenuTts BIaXHOCTh IPEBECUHBI?

7. Kak BIuseT coJiepKaHne rurpoCKONMMYECKOM BJIark Ha CBOMCTBA IPEBECUHBI?

8. Kakumu nporieccaMu COIIPOBOK/IAETCSI U3MEHEHUE BIIAXKHOCTU APEBECUHBI?

9. Kak 3ammTuTh IpeBECHHY OT BO3TOPAHUS U TOPKEHHSI HACEKOMBIMHU?

IlepeyeHb OCHOBHOM JIUTEPATYPBI

1. TuxonoB HFO.M. CoBpeMeHHBIE CTPOUTENIbHBIE MaTepUalbl U aAPXUTEKTYpPHO-
cTpouTeNbHble cucTeMbl 31aHuil. Yacte |. CoBpeMeHHbIE CTPOUTENbHBIE MaTepUaibl s YacTen
3maHuil [DnekTpoHHBIA pecype] : yueOHoe mocobue / FO.M. Tuxonos, C.I'. T'onoBuna, A.D.
[[Tapamenko. — 3nekTpoH. TekcTtoBbie nanHble. — CII6. : Cankt-IletepOyprekuii rocymap-
CTBEHHBIM apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuter, ObC ACB, 2016. — 155 ¢. — 978-5-



9227-0671-1. — Pexwum noctyna: http://www.iprbookshop.ru/74377.html
IlepeyeHb TOMOJHUTENIBHOM JIUTEPATYPbI

1. OpnoBa A.M. OUBUKO-XUMHUYECKHE METOJbl aHAIM3a MaTEPHAIOB [DJIEKTPOHHBII
pecypc]: yuebroe mocobue/ Opnoa A.M., PomanoBa N.I1.— DneKTpoH. TEKCTOBBIC JTaHHbBIC.—
M.: MoCKOBCKHIA TOCYAapCTBEHHBIN CTPOUTENBbHBIN yHUBEpcUTeT, Al [Iu Op Menuna, DObCACB,
2016.— 205 c.— Pexum moctyna: http://www.iprbookshop.ru/49873.— 5BC «IPRbooksy, mo
MapoJIro

2. Kamyctun, @.JI. CBoiictBa  MaTepuajoB W H3ACIU: JIAOOPATOPHBIA MPAKTHKYM:
yaeOHo-MeToanueckoe nmocodue / ®.JI. Kanyctun, A.M. Cnimpunonora, U1.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBanus u Hayku Poccuiickoit @enepanun, Ypansckuil (heaepaibHblii YHUBEPCH-
ter uMmeHn nepBoro Ilpesmnenta Poccum b. H. Enwpnuna. - ExarepunOypr : M3gaTenbcTBO
VYpansckoro yauBepcuteta, 2014. - 93 c. : mi., Tabn., cxem. - bubmmorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DnexkTpoHHbII pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. Jsopkun, JL.U. Ctpoutenbroe Matepuanosencuue / JL.U. JIBopkun, O.JI. JIBOpKHH.
-M. : Uadpa-Uuxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To e [DneKTpOHHBIH pe-
cypc]. -URL.: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-METOAUYECKOT0 O0eCIeYeHHs CAMOCTOATEIbHON padoThl 00y4a-
IO XCS 110 AN CUMILINHE

1. Meroanueckue ykazaHHs [0 OpPraHU3allMU CAMOCTOSATEIbHOW pabOThI CTYIEHTOB IO
quciuminHe «MaTtepuaisl B IPOEKTUPOBaHUM FopoJIckoi cpensh». [laruropek: CKOY, 2023.

2. MeTtoauyeckue yKa3aHHs K MPaAKTUYECKUM 3aHITHUSIM IO Juciuruiiae «MaTepuanisl B
IIPOEKTUPOBAHUU ropoJickoil cpeab». [laturopck: CKOY, 2023.

Ilepeyenb pecypcoB MH(GOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH «AHTEepHET»,
He00XO0UMBIX /11l 0CBOCHHUS TUCHHUILINHBI

1. OBC «YHuBepcuterckas Oubanoreka onnaitay - http://biblioclub.ru

2. JlutieH3noHHas TOJHOTEKCTOBas 0asza 3jekTpoHHbIX u3ganuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snekrponHas 6ubimoreka e-library — wwwe.elibrary.ru

4. DnexkTpoHHas OMOIMOTEKA M BJIEKTPOHHBIM KaTanor HayyHou Oubmuoreku CKOY —
http://catalog.ncstu.ru/

5. T'ocynapcTBeHHas myOsiM4Has Hay4yHO- TexHuueckas oubmuoreka Poccun. (I'TTHTH

Poccun) www.gpntb.ru
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INPAKTUYECKOE 3AHATHUE 6. MaTepuajibl U3 NPUPOIHOr0 KAMHSI.

Henap 3anaTHA: U3yUEHUE MaTEPUATIOB U3 IPUPOJTHOTO KaMHS.

3HATh: OCHOBBI APXUTEKTYPHOTO MaTepUAIOBEACHUS

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
MOCIIE0BATEIBHOCTh MPU BO3BEACHUU 3[JaHUIM U COOPYKEHUH C Pa3IMYHBIMU apXUTEKTYPHBIMU
U TU3allHEPCKUMU PELIECHUSMU; MIPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKON JTOKY-
MEHTAIIMH Ha CTaJIUU MIPOSKTUPOBAHMSI U BO3BEJICHUS 3JJaHU.

AKTYaJlbHOCTh TeMbl OOBSCHIETCS HEOOXOAMMOCTHIO TOJYYEHHUS 3HAaHUH B oOiacTu
ApPXUTEKTYPHOTO MaTepUaIOBEICHUS U HABBIKOB PAIMOHAILHOTO BHIOOpA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teopernueckas yactb: CBolicTBa MaTepHalioB U3 MPUPOTHOTO KaMHs 3aBUCAT OT YCJIO-
BUI 00pa30BaHMS TOPHOM MOPOBI. B 3aBUCHMOCTH OT yCIOBH 00pa3oBaHus (TeHE3Hca) TOPHbBIE
MOpoJbl KIaccUu(UIUPYIOT Ha CIEAYyIOIIMe BUIbI: MarMaTtuyeckue (IMepBUYHBIC), OCAIOYHBIE
(BTOpUYHBIE) M MeTaMOpHuUecKue (BUION3MEHEHHBIE).

Marmaruyeckue moposl GOpMHUPYIOTCS BCIEACTBUE OXJIAXKICHUS U OTBEPACBAHUS Mar-
MBI (TpUpOIHBIN paciiaB). Haubonee BaxHBIMU (DaKTOpamMu, ONPENENISIONUMEI CTPYKTYPY TOp-
HOU TOPO/IBI, SIBJISIFOTCSI CKOPOCTh CHMXKEHUS TeMIIepaTypbl U naBieHus. [Ipu MejIeHHOM OCTHhI-
BaHUU MarmMsl B I1yOMHE 36MHOM KOpBI 00pa3yroTcsl KpyNMHOKPUCTAIIIMYECKHE, TNIOTHBIE, BBICO-
KOIPOYHBIE TTTyOMHHBIEC TOPO/BbI (TPAHUT, CHEHHT). B pe3ynbpTaTe ObICTpOro oXJaxaeHus, HO 0e3
BBIXO/Ia HA 3€MHYIO [TOBEPXHOCTb, HMOSIBIISIFOTCS] CTEKJIOKPUCTAININYECKUE TIJIOTHBIE U3JIMBILIUECS
MOpo/bl, O0JIagarone, Kak MpaBuiio, BEICOKON KHUCIOTOCTOMKOCTBIO (Anaba3, 6a3anbt). Beico-
KOIIOPUCTBIE MOPObI 00pa3yIOTCs B pe3yjIbTaTe BbIX0/1a JIaBbl HA TIOBEPXHOCTh U PE3KOr0 OXJia-
XKAeHUs (BYJIKQaHMUYECKas IMeM3a), PBIXJIO-ChITyYyHue — BBIOPOCOM pacriaBa IMOJ JaBJICHHEM Ha
OOJIBIITYIO BBICOTY (BYJIKAHMYECKUM Teren). M3 HaKOIJIEHHOTO M CIPECCOBAHHOIO TETIa UJIN B
pe3ynbTaTe [EeMEHTAIlMU TPUPOTHBIMU [IEMEHTAMHU MOTY4aeTCsl BYJIKAaHUYECKUH Ty ).

OcanouHble rOpHbIE MOPOBLI 00Pa30BAINCH B PE3YyJIbTaTe €CTECTBEHHOIO IMpoliecca pas-
pPYLICHHS] TEPBUYHBIX U JPYTHX MOPOJA MOJ BIMSHHEM Pa3lUYHBIX MPUYHMH — MEXaHUYECKUX
BO3JICUCTBHUI, XUMUUECKOTO U (PU3UYECKOTO BIUSHHS BHEITHEN CPEJIbI.

OO610MOUHBIE TOPOJBI 00pPA30BATUCH B pe3yibTaTe (HU3NYECKOH U XMMUYECKOH KOppo-
3UM MarMaTU4YecKuX MOpOJ MOJ JIEHCTBUEM BETpa, BOJbI, CMEHBI TemnepaTypbl. OHM IpecTaB-
JICHBI PBIXJIBIMH, CHIMYYUMH MaTepualaMu: MeCcOK, Ie0eHb, TpaBuil, rIrHA. B ecTecTBEHHBIX
YCIOBUSX B PE3Yy/bTATe€ COCAUHEHMS ITHX 3€PEH MPUPOIHBIM KiieeM (TJIMHUCTBIM, KpEMHE3eMHU-
CTBIM) OOpa3yIOTCsl IJIOTHBIE, MPOYHbIE CIIEMEHTHUPOBAHHbIE MOPOJbI: Opekuus (LeMeHTaIus
11e0Hs1), KOHIIIoMepar (LleMeHTalus IpaBus), IeCYaHUK (LIEeMEHTAalNs [1eCKa).

XUMHUECKHE OCATKU 00pa30BaJIUCh B Pe3y/bTaTe BbIMAJCHHUS U3 MEPECHINIEHHBIX pac-
TBOPOB KPUCTAJIJIOB COJIEH M MX HAKOIJICHUS B TEUEHUE ThICAY JIeT. [ OpHBbIE TOPOIBI — 10JIOMHUT,
U3BECTHSIK, THUIIC, IPEACTABISAIOT OO0 IUIOTHBIE, MPOYHBIE MOPO/Ibl, KOTOPBIE HAILIN HIMPOKOE
MPUMEHEHNE B KA4YECTBE CHIPhS I TMOJYYCHHUS MHUHEPATBHBIX BSDKYIIUX BEIIECTB (IIEMEHT,
THUIIC, U3BECTH).

OpraHoreHHble MOPOBI 00Pa30BATIUCH MYyTEM Pa3I0KEHUS, HAKOIUIEHUS U YIUIOTHEHUS
OCTaTKOB OPTaHUYECKOT0 MPOMCXOXKAEHUS (BoJopocie, pakooOpa3Hbix). OpraHoreHHbIe Mopo-
Il — MeJI, AUaTOMHT, U3BECTHSAK-PAKyIIEYHUK, OTHOCUTEIBHO MSTKHUE, TOPUCTHIE, CKIOHHBI K
BBIBETPUBAHUIO U pa3pyllIeHUIO BoJoi. MeTamopdudeckue ropHble MOpojabl 00pa3oBaluCh B
pe3ysbTaTe MOCIEAYIOUINX U3MEHEHUH MEPBUYHBIX M BTOPUYHBIX MOPOJ], CBSI3aHHBIX CO CIIOXK-
HBIMH (PU3UKO-XMMHUYECKHUMH MPOIECCaMU, NMPOUCXOASIIMMHE B 3eMHOM Kope. CBOMCTBa 3THX
MaTepHaIoB 00YCIOBICHBI TEMIIEPATYPOU U, B OOJBINEH CTETICHH, BEIMUMHON M HaNpaBlIeHUEM
JABJICHUS B TIIyOMHE 3€MHOW KOPBI, TPUBOISIIMMUA K (POPMHUPOBAHUIO TUIOTHOM MOHOIUTHOU
(MHOTOCTOpOHHEE NIaBJICHHWE) WJIM CJIOUCTOW (JIaBIEHWE CO CIABWUTOM B OJHOM HaIpaBJICHUU)
CTpYKTYpbl. K MOHOTUTHBIM MeTaMOpGUYECKUM MOpPOJIaM OTHOCATCS: Mpamop (00pa30BaHHBIN
W3 U3BECTHSKA) M KBAPIUT (U3 mecyaHuka). K croucThIM — CITaHIIBI U THEHCHI.



[Tpu skcrTyaTalii Ha BO3IyX€ M3ZENUs U3 MPUPOIHOTO KaMHS MOJBEpraiTcs Gpusnye-
CKOW M XMMHUYECKOW KOPPO3UH, a B MMPOMBIIIJICHHBIX TOPOJaX B OOJBIIEH CTETICHH XUMUYECKON
Koppo3uu. i 3aIuThl OT pa3pylIeHUs MPUMEHSIOT: HNUIH(OBKY U MOJHUPOBKY MOBEPXHOCTH;
IPONUTKY HMOBEPXHOCTU I'HAPOGOOHBIMU COCTABAMM; HAHECEHHE IUIEHOUHBIX MOJIMMEPHBIX I1O-
KPBITHI; 00pabOTKy COCTaBaMH, XUMHUECKH 3aKyIIOPUBAIOLIMMH MOPOBYIO CTPYKTYPY MOBEPX-
HOCTHOTO CJIosl MaTepHaiia ((haroaTtupoBaHue).

TexHomnorus.

ITpupoaHblii KaMeHb JOOBIBAIOT B Kapbepax OTKPBITHIM MJIM NOJ3EMHBIM CIIOCOOOM B 3a-
BUCHUMOCTH OT TJIyOMHBI 3aJIEraHus TOPOJIBI, @ TAKXKE MOJI BOJIOW. 3aTeM MaTepHaj MOCTynaeT Ha
TEXHOJIOTUYECKYI0 00paboTKy, BHJ KOTOpOH 00ycioBiIeH (OpMOH, pa3MepoM U Ha3HAYCHHEM
noJy4aeMbIx MaTepuaioB. CTEHOBbIE KAMHH, OJIOKM U OOJUIIOBOYHBIC IUTUTKH MOIYYalOT METO-
JIOM pacnuiIoBKH. KaMeHHOEe KOPPO3MOHHOCTOMKOE JIMThE B BHJIE IUIUT MOJIY4arOT JINTHEM pac-
IUIaBa KUCIIOTOCTOMKOW TOpHOM nopos! B popmbl. KopoTkue (mTanenbHble) BOJOKHUCTBIE Ma-
TEpUaJIbl Pa3JIUYHOMN JJIMHBI U CEYEHUS IIPOU3BOIAT IMYTEM II0JJa4M pacIulaBa FTOPHOM NOPOJbI Ha
HEHTPUPYTY, JTMHHOMEPHBIE — TOJIYYal0T MPOTATHBAHUEM uYepe3 (QUIIbephl (AeTalb C MEIIKUMU
OTBEPCTHUSIMH, Yepe3 KOTOPbIE MPOIAaBIMBAETCS paciuiaB). BeIcOKOMOpUCThIE JIETKHUE 3all0IHUTe-
71 (BEpMUKYJIUT, IEPIUT) — IIyTEM PE3KOr0 Harpesa ApOOJEHBIX MPUPOJHBIX CTEKOJI, BbI3bIBa-
IOLIEr0 3HAYUTEIbHOE YBEIMYEHHE 00beMa MaTepualia B pPe3ylbTaTe BBLACICHUS KpUCTAJUIN3a-
LIMOHHOM BOJIbl U Ta3000pa3HbIX NpoAyKTOB. KpymHbIi M MENKUH 3allOJHUTENH, HOPOILIKOO00-
pasHbIi HAIlOJHUTENb [l IPOU3BOJCTBA OETOHOB, CTPOUTENBHBIX PACTBOPOB, MACTHK, KpPacoy-
HBIX COCTABOB IOJIYYaIOT JPOOJICHHEM U TIOMOJIOM KaMHs ¢ COPTHPOBKOW MO pasmepam ((pak-
IIHSIM).

[Tpumenenne. bornp1ioit 06beM 100BIBAEMOTO CHIPBS UIET HA IOTYYEHNE HCKYCCTBEHHBIX
KEpaMHUYECKHX, CTEKITHHBIX, METAJUIMYECKUX U3JEIINNA, MUHEPAIBHBIX BSDKYILUX, 3alI0JIHUTENEH
JUist 0ETOHOB U pacTBOPOB. ['OpHBIE MOPOABI UCHOIB3YIOT AJISl IPOU3BOJCTBA KOHCTPYKIIMOHHBIX,
OTJIEJIOYHBIX MATEPHUAJIOB M MAaTEPUAJIOB CHEIUAIBHOTO HAa3HAYEHMS: KMCIOTOCTOWKHX, TEIIO-
M30JSIIMOHHBIX, akycThueckux. [Ipupoausiit kameHb m10THOCTHIO 900...2200 Kr/mM3 MCHoNb3yIOT
JUIS TIPOU3BOJICTBA KOHCTPYKLIMOHHBIX W3JEJIUN B BUJE CTEHOBBIX OJOKOB I KJIQJKH HapyXK-
HBIX CTE€H M NEPEropoJIoK (OJOMMT, U3BECTHAK-PAKYIIEYHUK, Ty(]). Takue mioTHbIE MOPOJBL,
KaK TPaHUT, CUEHUT U JIpyrue, IPUMEHSIOT B BUJe OYTOBOr0 KaMHs IIPU BO3BEAECHUHU T'MIPOTEX-
HUYECKUX COOpYKE€HUH, (QyHIaMEHTOB, CTEH HEOTAaIIMBA€MbIX 3JaHUU. B nopoxHOM cTpou-
TEJIbCTBE MX UCMOJB3YIOT B Ka4ecTBE OOPTOBBIX KaMHEH, OpycuaTKu U OyJIbDKHOTO KaMHs, KOTO-
pbl€ JOJKHBI 001a/1aTh BBICOKON M3HOCOCTOMKOCTBIO U MOPO30CTONKOCTBIO.

I"opHbIe MOPO/IBI BHICOKOH 1€KOPaTUBHOCTH (IPaHUT, MpaMop, 1abpalopuT) B BUJIE OTAE-
JIOYHBIX IUIUT U TUTMTOK UCIOJIB3YIOT /Ul OOJIMLIOBKU CTAaHIIUI METpO, MepexooB, (hacagoB CTEH
U TIOJIOB 3[aHMH OOIIECTBEHHOTO U KYyJIbTYPHOrO Ha3HaueHHs. M3 oOpa3oBaBHIMXCS OTXOA0B
npu 00paboTKe TOPHBIX MOPOJA C MUHEPAIbHBIM WIH MOJMMEPHBIM CBA3YIOIIUM I0OJIY4aloT HC-
KYCCTBEHHBIE OOJINIIOBOYHBIE [IIUTHI.

B kauecTBe TETIOM3ONISLIMOHHBIX M aKYCTUYECKUX MaTEpHaJiOB MCIONb3YIOT TaKUE JIeT-
KHE U PBIXJbIE (CBIIY4YHE) MaTEpHUaIIbl, KaK KEPAM3UT, NEPJIUT, BEPMUKYIINUT, a TAKKE KPYIHO-
pa3MepHbIe KeCTKHE U MITKHE TUIMTHI Ha OCHOBE MMHEPAJIBbHBIX BOJIOKOH U CBs3yIOLIUX. AcOe-
CTOBbIE€ MMHEPAJbHBIE BOJIOKHA MPOM3BOJAT MYTEM MEXAaHHUECKOTO JIPOOJICHUS U PACIYLIKU
xpuzotmi-acoecra. Ha ocHoBe acOecta M mopTIaHALIEeMEHTa U3rOTAaBIMBAIOT TakxkKe acOecTolle-
MEHTHBIE U3/IeNUs B BUJIE JIUCTOB, INTUTOK U TPYO.

Kucnorocrolikue uzaenus Ajis aHTUKOPPO3UOHHOM 3aIUThI MOJIOB, CTE€H, TEXHOJIOTHYe-
CKOro 000py/I0BaHHUS OTYYalOT PACIUIOBKOM WM JIUThEeM U3 0azaibTa, aHJe3uTa, Auadasa.

IIpakTnyeckas 4acThb: BOIPOCHI Il cOOECEJOBaHMUS.

Bonpocsr:

1. Yro mpexacrasisieT coboi ropHas mopoaa?

2. IlpuBeaure nMpuUMepsl U3BEPKEHHBIX (TTTYOMHHBIX) TOPHBIX ITOPOJA M OCHOBHBIX MHHE-
paJIoB, BXOISAIIKX B UX COCTaB.

3. Kakumu cBoiicTBaMM 007aJal0T CIEAYIOIIME MHHEpAbl: KBapll, IMOJIEBBIC INIATHI,



CITFO/1a, KaJbIUT, MarHE3UT, TUTIC?

4. OxapakTepusyiiTe OCHOBHbIE BUIbl MAarMaTUYECKUX TOPHBIX MOPO/I.

5. HazoBute ropasie mopojbl, IpUMEHsIEMbIE B KQU€CTBE 3aMIOJIHUTENCH JJI TSKEIbIX U
JIETKUX OETOHOB.

6. Kakumu cotictBamu o0nanaeT rimHa?

7. KakoBa 00111as1 TEXHOJIOTUYECKAsi CXeMa IIPOU3BOJICTBA KEPAMUYECKUX U3/IETHI?

8. IlepeuncanTe OCHOBHBIC CBOMCTBA KUPIUYA M TPEOOBaHUS, IPEIBSIBISEMBIC K €T0 Ka-
YECTBY.

9. Iouemy CTEHOBBIE W3JIENHS PEUMYIIECTBEHHO M3TOTABIUBAIOTCS C OOJBIIUM KOJIH-
YECTBOM MOpP U MyCTOT?

10. KakoBbI mpenMyIiecTBa MycTOTEI0r0 KUpInuya o CPaBHEHUIO C OTHOTEIbIM?

IlepeyeHb 0CHOBHOI1 TUTEPATYyPBHI

1. TuxonoB HO.M. CoBpeMeHHBIE CTPOUTEIbHbIE MaTepuagbl M aAPXUTEKTYpPHO-
cTpouTelsibHble cucTeMbl 31aHuil. Yacte |. CoBpeMeHHbIE CTPOUTENIbHBIE MaTepUaibl s YacTel
3nanuil [DnekTpoHHBIH pecype] : yuebHoe mocobue / FO.M. Tuxonos, C.I'. 'onoBuna, A.D.
[[Tapanenko. — 3nekTpoH. TekcTtoBbie nanHbie. — CII6. : Cankrt-IletrepOyprekuii rocymap-
CTBEHHBIN apXUTEKTYpHO- CTpouTenbHbI yHHBepcuteT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexwum noctyma: http://www.iprbookshop.ru/74377.html

IlepeyeHnb 10MOJHUTEIbHOI JTUTEPATYPHI

1. OpnoBa A.M. DU3NKO-XUMUYECKHE METOJbI aHANU3a  MaTepHalIoB [DIEKTPOHHBIN
pecypc]: yaebHoe mocobue/ Opnoa A.M., Pomanosa N.I1.— D1eKTpOH. TEKCTOBBIC JTAHHBIC.—
M.: MockoBCKUI TOCyAapCTBEHHBIN CTPOUTENbHBIA YHUBEpcuTeT, Al [Iu Op Menuna, ObCACB,
2016.— 205 c.— Pexum moctyna: http://www.iprbookshop.ru/49873.— SBC «IPRbooksy, mo
MapoIro

2. Kammyctun, @.JI. CBoiictBa  MaTepuajoB W W3CIUN: JIAOOPATOPHBIA TMPAKTHKYM:
yaeOHo-meToanueckoe nocodue / ®.JI. Kanyctun, A.M. Cnupunonosa, U.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit denepanuu, Ypansckuil (heaepaibHblii YHUBEPCH-
ter umenu nepBoro Ilpesunenta Poccum b. H. Enwpnuna. - ExarepunOypr : M3gaTenbcTBO
VYpansckoro yauepcuteta, 2014. - 93 c. : un., Tabn., cxem. - bubmuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DneKTpOHHBIN pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. IBopkuH, JL.U. CrpoutensHoe matepuanoseaeuue / JLU. [IBopkun, O.J1. JIBopkuH.
-M. : Undpa-Unxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [DnekTpoHHBIN pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

Ilepeyennb y4eOHO-MeETOANYECKOT0 00ecIeYeHUsI CAMOCTOAITEIbHOH padoThl 00y4a-
IO XCS 10 AUCUMILINHE

1. Meroauueckne yka3zaHUsl [0 OpPTaHU3AIMHM CAMOCTOSTENBHONW paboThl CTYJEHTOB IO
muciuminHe «MaTepuaibl B TPOEKTUPOBaHUM ropoJickoi cpenbhy. [Iaruropek: CKOY, 2023.

2. Meronuyeckue yka3aHus K MPAKTHUECKUM 3aHATHUAM 0 JUCHUIUIMHE «Marepuansl B
MIPOEKTUPOBAHUU TOpoJIcKor cpeash». [Iaturopck: CKOY, 2023.

IIepeyenb pecypcoB MH(POPMALUOHHO-TEJEKOMMYHHUKALMOHHON ceTu «HTEepHeT,
He00XO0UMBIX /1JISl 0CBOEHHUS TUCHUILINHBI

1. OBC «YHuBepcureTckas 6ubmmoTeka oHnaiin» - http://biblioclub.ru

2. JlutieH3noHHas TOJHOTEKCTOBas 0asza a3jekTpoHHbIX u3ganuii —IBC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snextponHas 6ubnuoreka e-library — www.elibrary.ru

4. DnexTpoHHas OMOMMOTEKA M BJEKTPOHHBIM KaTajmor HayyHoM Oumbmmorexku CKOY —
http://catalog.ncstu.ru/

5. TocynapcTBeHHass myOnuuHash HaydyHO- TexHU4eckas Oubnmorexka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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ITPAKTUYECKOE 3AHATHUE 7. Kepamuyeckue MaTepuaJbl.

Henap 3aHaTHA: U3yUEHUE KEPAMUYECKUX MATEPUAIIOB.

3HaTh: OCHOBBI aPXUTEKTYPHOI'O MaT€PHATIOBECHUS

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
II0CJIEI0BATENbHOCTD IPU BO3BEACHUU 3/1aHUM U COOPYKEHUH € pa3IMYHBIMU apXUTEKTYPHBIMU
U TU3allHEPCKUMU PELIECHUSMU; MIPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKON JTOKY-
MEHTAalMU Ha CTaJUH IPOSKTUPOBAHMSI U BO3BEICHUS 3/1aHUI.

AKTYaJlbHOCTh TeMbl OOBSCHIETCS HEOOXOAMMOCTHIO TOJYYEHHUS 3HAHUU B 00iacTu
ApPXUTEKTYPHOI'O0 MaTEpUAIOBE/IEHUS U HABBIKOB pallMOHAJILHOI'O BHIOOpA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teopernueckasi yacTb: B nonsATHEe «kepamMHuecKue MaTepualbl M U3IEIUS» BXOAUT
HMIMPOKHUNA KPYr MAaTE€pPHAJIOB C PA3IMYHBIMH CBOWCTBAMM, M3TOTOBJICHHBIX M3 TJIHHBI CIIOCOOOM
00Hra MpH BBICOKUX TemnepaTypax. Mx kiaccupuuupyroT 1no psay Npu3HaKOB.

[lo Ha3HaueHUIO KepaMUUECKHUE W3JEIMs MOAPA3JCISIOT Ha CIENyIOIIUe BUJBL: CTEHO-
Bbl€, OT/EJOYHbIC, KPOBEJIbHbIC, JUIsl IOJIOB, JJs MEPEeKPBITUH, IOPOXKHBIE, CAHUTApHO-
TEXHUYECKHE, KHCIOTOYIOPHbIE, TeIUIOU30JISIIMOHHBIC, OTHEYIIOPHBIE, 3aIOJHUTENH sl OeTOo-
HOB, JIGKOPATUBHO-XY/10’)KECTBEHHAsl KEPAMUKA.

[To cTpykType pa3nuyaroT KepaMUUIECKUE U3ACIIUS C TIOPUCTHIM U CIIEKITUMCS (TUIOTHBIM)
yepenkoM. [lopucTeiMu cunTaoT U3zenus ¢ BOAONOIIIONEHHeM 110 Macce 6osee 5%. K Hum ot-
HOCSITCS U3/eNusl, KaK Tpy0Oi KepaMUKH — KEpaMUYECKUE CTEHOBbIE KUPIHUY U KaMEHb, U3eus
JUI KPOBJIM M TNEPEKPHITUH, ApeHakHble TPYObl, TAK U TOHKOH KEepaMHUKH — OOJIMIOBOYHBIE
IUTATKY, (asHCOBBIe n3aenus. K IUIOTHBIM — OTHOCST M3/EJHs C BOAOMOIIIOIIEHHEM 10 Macce
meHee 5%.

TexHonorus.

HckyccTBeHHBIE 00XKUTOBBIE KEpaMUUECKUE MaTEepHaibl MOJYy4YaroT B pe3yJibTaTe BBICO-
KOTeMIepaTypHO 0OpaOOTKM INIMHUCTBHIX MOpPOA. B 3aBHCHUMOCTH OT BIaKHOCTH HCXOJHOTO
CBIPbsl M 33JJaHHBIX CBOMCTB IFOTOBOTO M3JIENUs MPUMEHSIOT HECKOJIbKO CIIOCOOOB MOATOTOBKH
(OpMOBOUHOM Macchl, OTJIMYAIOLIUXCS cojAepkaHueM BojAbl. [Ipu momycyxom crocobe Biiax-
HOCTh TJIMHBI HE JOJDKHA IpeBblath 12 %, npu miacTuuHoM — 25 % | NpH JIUThEBOM (LIUTUKEP-
HOM) — 60 %. IlepBbIM METOAOM MOJYYaAIOT M3JENHSI INIOTHOM CTPYKTYpPHI (II0JI0Bas MIINTKA) U
OYCHb TOYHBIX pa3MepoB (JIMLEBOW KUPIHUY), BTOPHIM — TPYOBl, Yepenully, KUpIUY U KaMHU psi-
noBble. TpeTuit METo1 OCHOBAH Ha CIOCOOHOCTH TJIMH 00pa30BHIBATH BBICOKOITIOIBHIKHBIE

OJTHOPOJIHBIE HEPACCIIauBAIOIIMECs: CMECH, 00JIaJatoIlie MPH MOBBIILIEHUH TEMIIEPATyphl
xopotei Biarootaaueit. CaHUTApHO-TEXHUUECKUE U3JENUS CI0XKHOW KOH(PUTYpalluu — MOWKH,
PaKOBHHBI, BAHHBI — (DOPMYIOT ITyTEM 3aJIMBKU CMECH B BBICOKOIIOPUCTHIE TUIICOBBIE MJIU ILIACT-
MaccoBble (OpMBI, B KOTOPBIX OHA 3arycteBaeT. boibmmHcTBO 3aenuii nocie GOpMOBKHU CyIIAT
U TIOJAt0T Ha 0Our 1o criekanus npu temmneparype 1000...1300°C. Ilpu obxure u3 colpbs yaa-
JSieTCsl KpUCTaNIM3allMOHHAas BOJIa, 00pa3yloTCsi HOBbIE COEMHEHHS], YACTHUIIBI KOTOPBIX CIIeKa-
I0TCs1, 00ecreunBasi MPOYHOCTh M BOJOCTOMKOCTb U3ETHA.

[Ipouecc cymku U 00XKHUra CONPOBOXKIAETCS BO3IYIIHOM M OTHEHHOW yCaJO4YHBIMU Je-
dopmanusamu. st yMeHbIICHHUS YCaJOUHBIX JieopMaluil JOMOJTHUTEIBHO BBOJSATCS B ChIpbe-
BYIO CMECh OTOINAOIIME JOOABKH: IIaMOT, MECOK, IIIaK U T.A4. sl CHIKEHUs! SHEProeMKOCTH
npoliecca, MOBBIIIEHHs TUIOTHOCTH U MPOYHOCTH M3/eIHiA B (DOPMOBOUHYIO Maccy BBOJAT J0-
0aBKU- MJIaBHU (OTXO/bI CTEKJIA WJIM TaKu€ MOJIOThIE IPUPOJIHbIE CTEKJa, KaK MEPIIUT, MOJIeBON
mmart). [nacTuyHOCTh MIMHSAHON Macchl U3MEHSIOT PACX0J0M BOJIbI MJIM BBEJICHHEM CIIELUANb-
HBIX OpTaHWYeCcKuX IuiacTuuuupyomux 1o0apok. OdneryeHue u3aeanil, MOBBILIEHUE UX aKy-
CTMUYECKUX U TEIUIOM3O0JILIMOHHBIX CBOMCTB JIOCTUTAETCSl UCMOJIb30BAHUEM IEHO-, ra3000pa3y-
IOLUX BEIIECTB WM BBIFOPAIOIINX J100aBOK — APEBECHBIE OTXO/IbI, TOP(, TPaHyIUPOBAaHHAS Ma-
KyJarypa.

Ilo Temmeparype miiaBleHUs Ke€paMUYECKUE MaTepUanbl U U3IEIUs MOAPA3AEISA0T: Ha
JIETKOIIaBKUE — ¢ TemImepaTypod IiasineHus Huwxke 1350°C; TyromuiaBkue — ¢ TemIepaTypou



iasnenus 1350°C — 1580°C; orneynopusie — 1580 — 2000°C; BbIcmiei orueynopHocTH — 6osee
2000°C.

IIpumeHeHnue.

[TyTéM ncnonb30BaHUsS BCEBO3MOXKHBIX TEXHOJOTHYECKHX CIOCOOOB MOMYy4YaloT KepaMmu-
YeCKHEe MaTepUallbl Pa3HOTO HA3HAYEHUS U 00JaCTH MPUMEHEHUS: KOHCTPYKIIMOHHBIE, OT/AEI0Y-
HbIE MaTepUalibl U MATEPUAJIbl CIIELIMAIBHOIO Ha3HAYECHHUS.

K KOHCTpYKIIMOHHBIM H3JENMSIM, 3KCIUIyaTUPYEMbIM B YCIOBMSIX JEHCTBUS HArpy3ok,
OTHOCSITCSI TAKHE CTEHOBBIE MAaTE€pUaIbl, KAK KUPIIMY U KAMHU KEPAMUYECKUE, KPOBEIbHBIE — Ke-
paMuyeckas dyepenuua, TpyObl — BOJONPOBOIHBIC, KaHAIH3AIMOHHbBIE U JpeHaxkHbie. Kpome To-
ro, KUPIUY MPUMEHSIOT JUISl KJIAJKH CTOJI0YAThIX (PYHIAMEHTOB B MaJOATAXHBIX 3/IaHUSAX U KO-
JIOHH, a TaKXXe JJIS 3aBOACKOTO M3TOTOBJICHHUS KPYMHOPAa3MEPHBIX OJOKOB M OJHO-, IBYX- H
TPEXCIIOMHBIX NaHeneil. B MHOrOCIIOMHBIX HapyKHBIX IMaHENSAX JJs MOBBIIIEHUS TEII03aIIUT-
HBIX CBOMCTB HCIIOJIb3YIOT IUIMTHBIN YTEIUIUTEND.

OTteudecTBEeHHBIE U 3apyOEKHBIE 3aBOJBI BBIMTYCKAIOT PSIOBOM IMOJTHOTENBIN KUPIHY
65x125x250 MM 1 G0JIbIIIOE KOJTUYECTBO €r0 MOAU(PHUKAIINKI, OTIUYAIOUTUXCS BHICOTON (MOIYIIb-
HBI — 88 MM, BOITHOM — 138 MM) U HaIMYUEM Pa3HON BENIWYMHBI MYCTOT, X POPMOIi U pacmo-
JIOKEHUEM. BBITycKaoT MOpU30BaHHBIN psaoBoi kupnud M125 minotHocThio 950 kr/m3 u
KpynHOGOPMaTHBINA MyCTOTENbIA Kepamuueckuidl kameHb 350x250x219 MM Toif ke MapKH II0T-
HOCTBIO 790 kr/M3. SluencTasi CTpyKTypa 3TUX MaTEPHAJIOB, NOJydeHHAs BBEJICHUEM KOMILIEKC-
HBIX TOPOOOPa3YIOMINX 100aBOK, MO3BOJISIET 3HAYUTENHFHO YMEHBIINUTh TONIIMHY CTEHBI, COXpa-
HUB €€ HECYIIYIO CIIOCOOHOCTh M BHICOKHE TETUIO3AIIUTHEBIE CBOICTBA. TermnoTeXHn4eckne moka-
3aTesid OTPaXKAAOIIUX KOHCTPYKLIHUHA U3 MEIKOIITYYHBIX U3/I€JIMNA 3aBUCAT HE TOJBKO OT CBOMCTB
IPUMEHSIEMbIX M3/EJIMH, HO U IUIOTHOCTU M KOJMYECTBa KJIaJoyHOro pacteopa. Ilo stoil npu-
YHHE MOPU30BAHHBIC KUPMHUYH (KaMHH) TOYHBIX Pa3MEPOB YKJIAIbIBAIOT Ha CIIEUATbHBINA CTPOU-
TEJBHBIN KJIEH C Majoi TOJIIMHOM IIBa — 2 MM WJIM Ha TETUIOM3OJISIIUOHHBIN (TEMIIBIN) pacTBOp
—10...12 mm.

K oTaenounbM kepaMUUeCKUM MaTepuagam U U3IeUsIM OTHOCAT JMIIEBOM KUPIUY U 00-
JUIIOBOYHBIE TUTUTKU PA3NUYHBIX pazMepoB U (Gopmbl. [ MOBBIIEHHUS TEKOPATUBHOCTH JIHIIE-
BbI€ I'PAaHU 3TUX U3JIEIUH MOKPHIBAIOT KEPAMUUYECKON KpacKoH-aHroOoM, OECIIBETHON WIIN 1IBET-
HOMU rina3ypbro. AHro6a mpezacraBisieT co0oil cMech KAOJMHOBBIX OENbIX INIMH C MUTMEHTaMH.
['ma3zypb cOCTOUT U3 CMECH JIETKOIUIaBKUX COCUHEHUN U MUTMEHTOB, 00pa3yrouX MpHu 00KHUre
CTEKJIOOOpa3Hble LIBETHBIE MOKPHITHS. B 3aBUCMMOCTH OT KOHKPETHOTO Ha3HAuY€HUs K CBOM-
CTBaM MaTepHajoB 3TOT0 KJilacca MPeIbsABISIOT pa3inuHble TpeOoBaHUs. Tak, MIUTKU Ui MO-
KPBITUS TI0JIa JJOJKHBI OBITH MPOYHBIMHU Ha YAap U UCTHPAHUE, BOAOCTOUKHUMH U BOJOHEMPOHH-
HaeMbIMH, (acajHasg KepaMuKa — BO3/1yX0- U MOPO30CTONKOM.

K martepuanam criennanbHOro Ha3HAYEHUS OTHOCAT CAHMTAPHO-TEXHUYECKYIO, KUCIOTO-
CTOWKYI0, OTHEYNOPHYIO, TEIUIOM3OJISILMOHHYIO M JIEKOPATUBHO-XYAOXKECTBEHHYIO KEPaMUKY.
OCHOBHBIM CHIpbEM JUISI TIOTYYEHHUS] CAaHUTAPHO-TEXHUYECKHUX W3JIEIHH CIyKaT OENOXKTyIIruecs
[JIMHBI B CMECH CO CTEKJIOO0pa3yIoIIMMHU TUIAaBHIMH U OTOUIAIOIIMMU JoOaBkaMu. M3Menss co-
OTHOILIEHHE KOMIIOHEHTOB M TEXHOJOTHIO ()OPMOBAHUS M OOXKHra, MOJIy4aroT (asHCOBBIE, MO-
nydapdoposbie u daphopoBble U3NETHs, KOTOPHIE MEPEUYUCICHbI B MOPSAKE BO3PACTAHUS HX
IUIOTHOCTH M Mpo4yHOCTH. Hanbonpmmii 00beM B CTPOUTEIBCTBE MPUXOAUTCS HA OTHOCUTEIEHO
nopucThie (assHCOBBIE U3JIENHSI, BOAOHEPOHUIIAEMOCTh KOTOPBIX 00ECIEUnBaIOT I1a3ypOBaHU-
€M TIOBEPXHOCTH.

Kucnotocroiikue mMaTepuanbl B BUJE INIMTOK U KUPIAYEH MOJYYatOT U3 KUCIOTOCTOMKHUX
riH. X MCTIONB3YIOT AJIs 3aIIUTHI TIOJIOB, CTE€H, TEXHOJIOTHYECKOTO 000py/10BaHHs HA XUMUYe-
CKHX TIPEATPUSITHSIX.

OruaeynopHble MaTepHalIbl UCIONB3YIOT A7 (PyTEepOBKH (3alIUTHON BHYTpEHHEH 00JIH-
IIOBKH) BBICOKOTEMIIEPATYPHOTO TEXHOJIOIMUECKOTO 000pyaoBaHusA. MakcuMmaiabHas Temiepa-
Typa HX OJKCIUTyaTallMd OIPEIEISIETCS COCTABOM ChIPhSi: IPU MOBBIILIEHHOM COJCpKaHUU
kpeMmHe3eMa Si02 moaydaroT JWHACOBBIC OTHEYIOPHI C TEMIEpPaTypoll HCIOIb30BaHUS 0



1650°C; u3 orneynopHsix rauH (mwamotHsie) — 10 1400°C, u3 rnmuHo3ema A1203 — cBoie 1750
°C.

Tennonu30aAMOHHbIE MaTEpUAIIbl U U3ENIHS HA OCHOBE TJIMHUCTOTO ChIPbSl TPOU3BOIST
B BHJIC BBICOKOIIOPUCTHIX NMEHOAMATOMUTOBBIX KUPIUYCH, MPUMEHSIEMBIX B OCHOBHOM JIJIS TETI-
JIOU3OJISIIIUN TEXHOJIOTHYECKOTO 000pYAOBaHUS, U PHIXJIBIX CBHITYYUX MATEPHUAJTIOB: KEPaM3UTO-
BOT'O T'paBHUs U arjornopuToBoro mebHs. [locnegHue moy4aroT METO0M BCIyYHMBaHHS OT(OP-
MOBAHHBIX TPAHYJI MIU APOOJICHUEM CIIEKIIErOCs ChIPhs C OTXOJAMU YIJIS MPU O0KHUIe CBBIIIE
1000°C. Mx ucnonb3yroT B Ka4€CTBE TEIIOU3OJISIIMOHHBIX 3aChINIOK JIJIsl YTEIUICHUS T10JI0B, MO-
TOJIKOB, CTE€H, a TAK)K€ 3aII0JIHUTEIICH JIETKMX OETOHOB.

l'[paRTn'{ecxaﬂ HYacCTb: BOIIPOCHI IJId COGGCCHOB&HI/I}I.

Bonpocsr:

1. Ha kakue rpymnisl kjiaccuuuupyercss KUpIud 1o UCXOAHOMY MaTepuaiy, pazmepam?
2. Yro nokasplBaeT Mapka Kuprnuya?

3. Pa3meps! kupnuuya.

4. Kakue marepuanbl U U3/1€I1s Ha3bIBAIOT KEPAMUYECKUMU?

5. Ha ocHOBe KakuX MPU3HAKOB NPUHATO KIACCUPUIMPOBATH KEPAMUUECKUE U3AETUs?
6. KakoBbl cocTaB U CBOWCTBA IIMH, KAK OCHOBHOTI'O ChIPbs /711 IPOM3BOCTBA KEpaMU-

Ku?

7. Kakue 100aBKH U ¢ KaKOW LIEJIbI0 BBOJAT B COCTaB KEPAMUUECKOW Macchl?

8. Uem o0ycrnoBiieHa r1acTHYHOCTh TIuH? Kak ee perynupyrot?

9. HazoBuTE OCHOBHBIE ATAlbl IPOU3BOACTBA KEPAMUYECKUX U3/1ETIUH.

10. Kakue cnoco6s! popmoBanus uzaenuii Bel 3Haete?

11. Ilpu kakoii Temneparype 1 no4eMy NpoBOJAAT CYLIKY U 00KUT KEpaMHUECKUX U3e-
min?

12. HazoBuTe CBOMCTBA M BUbI CTEHOBBIX KEPAMHUECKUX H3ICIIHA.
13. [lepeuncnure U KpaTKO 0XapaKTEPU3yUTe OCHOBHBIE BUbl KEPAMUUECKUX U3EITHI.

Ilepeyenb OCHOBHOM JIUTEPATYPbI

1. TuxonoB IO.M. CoBpemMeHHBIE CTPOUTEIbHBIE MaTEpPHAIBl W aPXUTEKTYpPHO-
cTpoutenbHble cuctembl 31aHui. Yacts |. CoBpeMeHHbIE CTPOUTEIbHBIE MaTepHAIIbl I YacTen
3maHuil [DnexkTpoHHbd pecype] : yueOHoe mocodue / FO.M. Tuxonon, C.I'. ['onoBuna, A.D.
[lapanenko. — OnekTpoH. TekcToBble naHHble. — CII6. : Cankr-IlerepOyprckuii rocynap-
CTBEHHBIM apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuTet, DBC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexum nocryma: http://www.iprbookshop.ru/74377.html

IlepedyeHb 1ONMOJHUTENBHOM JTUTEPATYPHI

1. OpnoBa A.M. ®OU3UKO-XMMHYECKHE METOABI aHAIM3a  MaTepUanoB [DJIEKTPOHHBIN
pecypc]: yuebHoe mocodue/ OpnoBa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBBIC JaHHBIC.—
M.: MocKOBCKH TOCYJapCTBEHHBIN CTpOUTENbHBIN yHUBEpcUTeT, Al [In Op Meaua, ObCACB,
2016.— 205 c.— Pexum moctyma: http://www.iprbookshop.ru/49873.— SBC «IPRbooksy, mo
NapoJIro

2. Kanyctun, @®.JI. CoiicTBa  MaTepHallOB W H3JEIHNA: JIAOOPATOPHBIA MPAKTHKYM:
yaeOHo-meToanueckoe nocodue / ®.JI. Kanyctun, A.M. Cnimpunonora, U1.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit deneparuu, Ypansckuil (heaepaibHblii YHUBEPCH-
ter umeHn tniepBoro Ilpesmnmenta Poccum b. H. Enpnmna. - ExarepunOypr : M3gatenbcTBO
VYpansckoro yauBepcuteta, 2014. - 93 c. : un., Tadn., cxem. - bubmuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DnexkTpoHHBIN pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkwun, JI.U. Crpoutenshnoe marepuanosencuue / JL.U. JIBopkun, O.J1. J[BopkuH.



http://www.iprbookshop.ru/74377.html
http://www.iprbookshop.ru/49873
http://biblioclub.ru/index.php?page=book&id=276101

-M. : Uadpa-Umxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To ke [DIeKTpOHHEIH pe-
cypc]. -URL.: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-MeETOAMYECKOT0 O0eclevYeHns CaMOCTOSITeIbHOH padoThl 00y4a-
IOLIUXCA M0 JUCHHUIINHE

1. Metoanueckue yka3zaHUsl 10 OpPraHU3AlUUA CAMOCTOSITETLHOM pabOThl CTYAEHTOB I10
quciuminHe «MaTtepraisl B IPOEKTUPOBaHUM FopoIcKoi cpeash». [laruropek: CKOY, 2023.

2. MeTtoauyeckue yKazaHHs K MPAKTHUYECKUM 3aHATUSM MO JUCHUILIMHE «Matepuansl B
IIPOEKTUPOBAHUU IropoJicKoi cpeab». [Iaturopck: CKOY, 2023.

Ilepeyenb pecypcoB MH(OPMANUOHHO-TEJEKOMMYHUKAIIMOHHOM ceTu «HTepHeTY,
He00XO0AMMBIX /151 OCBOCHHS TUCHUIINHBI

1. OBC «YuuBepcuteTckas 6ubaroTeKka ornaitay» - http://biblioclub.ru

2. JluueH3uoHHas TOJHOTEKCTOBas 0asza 3jekTpoHHbix u3ganuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snextpoHHas 6ubaroteka e-library — www.elibrary.ru

4. DnexktpoHHass OMOIMOTEKAa M SIEKTPOHHBIA KaTanor HayyHou Oubinoreku CKOY —
http://catalog.ncstu.ru/

5. T'ocynapctBenHnast myOnuyHasi HayyHO- TexHu4ueckas Oubmmorexka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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IMPAKTUYECKOE 3AHSATHUE 8. MaTepuajibl U3 MeTALI0B U UX CILUIABOB.

Lesb 3aHATHA: N3yuYeHHE MAaTEPUAIIOB U3 METAJJIOB U MX CILJIABOB.

3HaTh: OCHOBBI aPXUTEKTYPHOI'O MaT€PHATIOBECHUS

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
II0CJIEI0BATENbHOCTD IPU BO3BEACHUU 3/1aHUM U COOPYKEHUH € pa3IMYHBIMU apXUTEKTYPHBIMU
U JIM3aHEPCKUMH PEIICHUSIMU; MPOU3BOANTH Pa3pabOTKy NMPOEKTHO-TEXHOJIOTUYECKOH HOKY-
MEHTAalMU Ha CTaJUH IPOSKTUPOBAHMSI U BO3BEICHUS 3/1aHUI.

AKTYaJlbHOCTh TeMbl OOBSCHIETCS HEOOXOAMMOCTHIO TOJYYEHHUS 3HAaHUH B oOiacTu
ApPXUTEKTYPHOI'O0 MaTEpUAIOBE/IEHUS U HABBIKOB pallMOHAJILHOI'O BHIOOpA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teopernueckasi yacTb: MeTayibl NPEICTABIAIOT COO0N HEOPraHUYECKUE KPYIMHOKpPH-
CTAJUIMYECKHE BEIECTBA, OOJIAaoNue Ceu(puIecKuM METaNTHIeCKUM OJIECKOM, TUIACTHYHO-
CTbI0, BBICOKOM IMPOYHOCTHIO, AJIEKTPO- U TEIIONPOBOIHOCTBIO, KOBKOCTBIO M CBAPUBAEMOCTBIO.

MerTasisl ¥ UX CIIaBbI ACIAT (KIaccu(UIUPYIOT) Ha JIBE TPYMIBL: Y€pHbIe U nBeTHBIE. K
4EPHBIM METaJllIaM OTHOCSAT JK€JIe30 M CIUIaBbl Ha €ro OCHOBE (YYr'yH U cTajb). K 1BeTHBIM Me-
TaJJlaM — BCE€ METaJUIBl M CIUIABBI, HE coJeprkamue xene30. Hanbonee mupokoe nmpuMeHeHHE
UMEIOT METAJUIbl U CIIJIaBbl HA OCHOBE JIIOMUHUS, ME/IM, IIMHKA, TUTAHA U psAla JPYrux Meraj-
JIOB.

Meraminyeckue MaTepuaibl CTPOMTEIbHOIO Ha3HAYCHUs MPOU3BOJAT METOAOM IIpOKaTa
(stucTel, ipoduy, OaNKu), SKCTPY3UeH (CTEP)KHHU, TPOBOJIOKA), TIPECCOBAHUEM (3aKJIATHBIC JIe-
Tajm).

KoHTponb OCHOBHBIX MMOKa3aTesieii METAJUIOB M CIUIABOB MPOBOJASAT IO TPEAeTy MPOYHO-
CTH Ha cXarue, U3rud, pacTsDKeHUe, KpyueHue, yaap, TBepaocTb. [Ipu u3yyeHun cBoilcTB Me-
TAJIJIOB (CIUTABOB) OOJIBIIIOE BHUMAHUE YIEISIOT TAK)KE MCCIICAOBAHHUIO MPOIECCOB UX pa3pylie-
HUS 1101 BO3JCHCTBUEM arpECCUBHBIX CPesl, MUKPOOPTaHU3MOB, BEICOKUX TEMIIEPATyp U OTHS.

CKOpOCTh KOPPO3HMOHHOTO Pa3pylICHUsT METaJlIa 3aBUCUT OT €r0 XUMHUYECKOTO COCTaBa
MHUKPOCTPYKTYPbI, OT KOHLIEHTPALIMH1 U TEMIIepaTypbl arpeccuBHON cpeabl. Kopposuio MeTaios
B 3aBHCHUMOCTH OT NIPUYHH, BBI3BABIINX pa3pyIICHUE, MTOAPA3ICIIIOT: HA XUMHUECKYIO, BBI3bIBA-
emMyo aelictBueM cyxux razos O2, SO2 u npyrux npu BBICOKMX TEMIIEpPATypax WIN ¢ OpraHuye-
CKUMH KHJIKOCTSIMH; SJIEKTPOXUMHUYECKYIO, MPOSBISIONIYIOCS B BOJHBIX pacTBOpax. Paspymre-
HUE MOXET MPOUCXOANTh, KAK PABHOMEPHO IO BCEH MOBEPXHOCTH, TaK U HEPABHOMEPHO, UYTO
HauboJee OnacHo.

IIpenoxpanenue uzaenuil OT KOPPO3UU AOCTUraeTcss MyTEM MOBBIIICHUS OJHOPOIHOCTH
CTPYKTYPHI ¥ COCTaBa, BBEJICHHS JIETUPYIOIINX JT00aBOK, UCKIIIOUSHHS IEPEKTOB MOBEPXHOCTH H
NPUMEHEHHUS CIIeIUATIbHBIX METOI0B 3aIuThl. KOppO3HOHHOCTOMKHE MeTalINuecKue OKPBITUS
(MeTaymu3alys) HAHOCSTCSL CIIOCO0AMHU: TIIIAKUPOBAaHUS (HAHECEHHE Ha MOBEPXHOCTh METAJLIH-
YECKUX JIUCTOB, IUIUT, IPOBOJIOKH, TPYO TOHKOT'O CJIOS Ipyroro MeTajlla WM CIJIaBa TepMOMe-
XaHUYECKUM CITOCOOOM), TAIbBAHWYECKUM WJIM TopsiuuM criocoOamu. M3nenus Takke oOpaba-
TBIBAIOT TEPMOXUMHUYECKH U IOKPBIBAIOT MOBEPXHOCTHU M3/EIHIA JTaKOKPACOUHBIMU COCTABaMH.

Mertaiel SBISIFOTCS HECTOPAEMBIMH MaTepHaJlaMH, OJTHAKO WX BBICOKAsl TETUIONPOBOJI-
HOCTb NMPHUBOJUT K UX PACIIMPEHUIO U BHYTPEHHUM HAIPSDKEHUSM, Pa3MIT4eHuIo, ledopmaru-
SIM, PacTPECKUBAHUIO, YTO B KOHEYHOM HTOTE BBI3BIBACT TOTEPIO HECYIEH CrocoOOHOCTH KOH-
CTPYKIMHA. 3alllUTHbIE MEPhl OCHOBAHBI HA CO3/IaHMH MOBEPXHOCTHOI'O TEIJIO3AIUTHOTO CJIOS U3
0eToHa, KUpIUYa, IIEMEHTHO-TIECUaHbIX WJIM TJIMHSIHBIX OTHE3AIIUTHBIX MITYKaTYpOK, BCITYYH-
BAIOIIMXCS OTHE3ALIUTHBIX KPACOUHBIX COCTABOB, TMIICOCOAEPIKAIIMX JINCTOB U ILTHUT.

TexHoNOTHS U TPUMEHEHHE.

[lepByto rpynmy, UCHOIB3YEMBIX B CTPOMTEIHCTBE METATMYECKUX MaTepHasioB, oOpa-
3YIOT YepHBIE METaJIbl, KOTOPhIE MMEIOT Hanbosee MaccoBOe NMpUMEHEHHe. UyryH CONEpKHT
yriepon C B konmyectse 2,14...6,67 %, u ctans — 10 2 %. Yem Gonblie coaepxkaHue yrieposa,
TeM OoJIbllle MMPOYHOCTh HAa CKAaTHE U XPYNKOCTh METAUIa, YEM MEHbIIE €ro KOJIUYECTBO, TEM
IUTACTHYHEE CIUIAB, a TAaK)KE MOBBIIIACTCS €ro KOPPO3MOHHAsA CTOiKOCTh. [lo3TomMy uyryH mc-



MOJIB3YIOT B KOHCTPYKITUSX, BOCIPHHUMAIOIINX CXKHMAOIINE HArpy3KH, HAPUMEDP TIOOWHTH B
MeTpo U OalIMaky Moj KOJIOHHBI, U JIJIsl M3TOTOBJICHUS KaHAIU3aMOHHBIX TpyO. CTaib UCIob-
3YIOT B KOHCTPYKIHSX, BOCIIPUHUMAIONINX M3rHOAIOIMEe U PACTATUBAOLINE YCUIHS — Oaikw,
apmarypa, npoduiIbHbIe U3JIEIHS U JUCTHI U T.1.

UyryH noisiyyaroT B JIOMEHHBIX I€Uax M3 KeJe30coAepKamux pyld. B cocraB uyryna,
KpOMe jKeJie3a U yIiiepo/ia, BXOAAT MPUMeCcH KpeMHUs, Mapranua, gochopa u cnenuanbHble Jie-
rUpyIoLe 100aBKH (HUKEIb, MAaTHUH, aJIOMUHAN, KDEMHHUN ), KOTOpPBIE NMPHUIAIOT CILUIaBY BBICO-
KM€ MEXaHWYECKHE CBOMCTBA, 00ECIEUMBAIOT M3HOCO-, Kapo- U KOPPO3HUOHHYIO CTOMKOCTH. B
3aBHCUMOCTH OT XMMHYECKOT'O COCTaBa U MUKPOCTPYKTYPBI BBIITYCKAIOT O€NbIi, cepblii, BHICO-
KOMPOYHBIN U KOBKHI YyTyH.

Benplit uyryH coctaBisieT OOJIBIIYIO YAaCTh BBITYCKaeMOW METAJUTYPrHUECKON MPOTYKIIUN
U UJIeT Ha nepepalboTKy B cTaib. Cephlil YyryH NPUMEHSIOT AJI U3TOTOBIEHUS (PaCOHHOTO JIUThS
CTPOUTENBHOTO Mpoduist (paguaTopbl, CAHTEXHUKA M apXUTEKTYPHO- XYJOXKECTBEHHBIC H3[e-
nusi). BEICOKOTIPOYHBI U KOBKHIA YyT'yH UCHIONB3YIOTCS B MAIIIMHOCTPOCHUH.

JUis 3HAUUTENBHOIO IMOBBILICHUS IUIACTUYHOCTH JKEJIE30YIJIEPOJUCTHIX CILIABOB YYTI'YH
MEPeryIaBisIoT B CTallb. B mpolecce miaBku, KOTOpas MOKET MPOXOJUTh B KOHBEpTEpax, Map-
TEHOBCKHX HJIU 3JICKTPOIIeYax, U3 YyryHa IIyTeM OKHUCJICHHUS U MIEPEeBO/ia B IUIAK YAAISIOT U30bI-
TOK yriaepoja, Maprasua, kpemuaus, ¢pocdopa. Ctanb KIacCUPHUIMPYIOT: MO CIOCOOY MPOU3BOI-
CTBa — MapTEHOBCKasl, KOHBEPTEPHAs, IEKTPOCTAIIb; 10 XUMUYECKOMY COCTaBYy — YIJIEpOAUCTas,
JITUPOBAHHAS; TI0 Ha3HAYEHHUIO — KOHCTPYKIIMOHHASA (CTPOUTENbHAS U MAIIUHOCTPOUTEIbHAS),
MHCTPYMEHTAJIbHAS, CIIELIMAJIbHOTO Ha3HAYEHUSI.

YTrnepoaucTyio ctaib OOBIKHOBEHHOTO KaueCTBa BBIYCKAIOT Il CTPOUTEIBHBIX LIETCH.
KauecTBeHHYI0 KOHCTPYKIIMOHHYIO CTaJlb UCIIOJIb3YIOT B MAIIMHOCTPOCHUU U JUISl OTBETCTBEH-
HBIX CTPOUTENBHBIX KOHCTPYKIUH. BRICOKOKaYECTBEHHYI0O WHCTPYMEHTAIBHYIO — MJI HU3TO-
TOBJICHUS PEXYUIMX HMHCTPYMEHTOB, IUTAMIOB. JIJI M3rOTOBIEHUS HU3JCJIUNA CTPOUTEIBHOIO
Ha3HA4Y€HMsS] B OCHOBHOM MPUMEHSIOT cTaib cieayomux Mapok: Ct0, Ctl, C12, C13,...., C16. Ilo
Mepe YBEIMYEHHUs LU(PHI MOBBIIIAETCS MPOYHOCTh U CHUYKAETCS TUIACTUYHOCTH cruiaBa. Kaue-
CTBEHHbIE KOHCTPYKIIMOHHBIE YIVIEPOJAUCTBIE CTAJIA MOAPA3EISAIOT B 3aBUCUMOCTH OT COAEpKa-
HUA yriepoja: Ha Manoyriaepoauctsie (10 0,25%), KOTOpbIe XOPOIIO CBAPUBAIOTCS, TIJIACTHYHBI
U HaJIe)KHO pabOTaIOT B CBAPHBIX U KJIEMAHBIX CTPOUTENBHBIX KOHCTPYKIIUAX; CPETHEYTIIEPOIH-
ctbie (10 0,55 %) — xyxe cBapuBaroTcs, 00j1ee NPOYHbIE U XPYIKUE, UX MPUMEHSIOT JJIsl U3T0-
TOBJICHUS JIeTallel, paboTaoImKX Mpu OOJIBIINX HArpy3kax; BeiIcokoyrinepoauctsie (10 0,80 %) —
JUISL U3TOTOBJIEHUS TIPY>KHUH, PEccop, 3yOUaThIX KOJIeC.

IloBpIIEHNE KOPPO3MOHHOW CTOMKOCTH, CHUKEHHME XJIAJOJOMKOCTH, 3aMEIJIEHUE CTape-
HUS JOCTUTAETCS BBEJIEHUEM IIPU BapKe CTaJIM JIETHUPYIOIIUX 100aBOK (XpOM, MapraHel, HUKeNb,
KOOanbT, MOIHOIEH, KpeMHUH U T.A.). JlernpoBaHHbIE cTamu KIacCUDUIUPYIOT IO XUMHUYECKO-
My COCTaBy M Ha3Haue€HMIO. B 3aBUCMMOCTH OT CyMMAapHOTO cojep:KaHHs 100aBOK BBIITYCKAIOT
HU3KOJeTupoBanuble ctanmu (no 2,5 %), cpeanenerupoBaHHbie (2,5...10 %) u BrICOKONETH-
poBanHbIe (6onee 10 %).

Jl7iss mpou3BOICTBA JIEMEHTOB HECYIIUX CTANBHBIX KOHCTPYKIHMHA M MPOUICH HCIONb-
3YIOT HU3KOJIETMPOBaHHbIE KOHCTPYKLHUOHHBIE CTaIH, JUISI PEXKYIIEro W HU3MEpPUTENHHOIO HH-
CTpyMEHTa — MHCTPYMEHTAaJbHBIC, JUIsI PabOTHl B YCIOBHSIX JEUCTBUS BBICOKHUX TEMIIEPATYp,
arpecCUBHOM CpeJIbl U T.J. — JIETUPOBAHHBIE CTAJIA C OCOOBIMH CBOMCTBAMU.

[IpenmyIecTBa TETUPOBAHHBIX CTaJeH MPOSIBISIOTCS B OOJBIIEH Mepe Mocie JOMOTHU-
TEIHLHON TEPMOOOPaOOTKH, OOIINK PEKUM KOTOPOH BKIIFOYAET B CeOsl HArpeB M3JAEIUN 10 TeM-
nepaTypsl MePEeKPUCTAIUIM3AINY CIIJIaBa B TBEPIOM COCTOSIHUM C COXPAHEHHEM BEIIECTBEHHOTO
cocraBa. B 3aBucMMOCTH OT Ha3HA4YeHMsI CTAJU IEJIEHANIPABIEHHO MOJOMPAIOT MaKCUMAJIbHYIO
TEeMIIepaTypy HarpeBa, CKOpOCTh €€ MOJAbEMA U OXJIAXK/ICHHUS, IPU 3TOM U3MEHSIOTCS CBOICTBA U
CHUMAIOTCSl BHYTpEHHUE HampsbkeHus. Ha mpakTruke mpUMEHSIOT CIIEIyIOIIMe BUIbl TEpMUYeE-
CKOM 00pabOTKM METATMUECKUX M3AEIHIA: OTXKHT, HOPMAJIU3AINIO, 3aKaJIKYy, OTILYCK, TEpMOMeE-
XaHUYECKYIO0 U XUMUKO-TEPMUYECKYIO.



Bropyio rpynmy MCHOib3yeMbIX B CTPOUTEIBCTBE METAUIMYECKUX MaTepHajoB oOpa3y-
10T [[BETHBIE CIUIABBI.

[IIupokoe mpUMEHEHHE MOJYYWIN CIIaBbl AJTIOMHUHHMS C MAarHUEM W KpeMHHEM (Iopa-
JIOMHHHH, CHIIYMUH) Onarojaps ux Hu3kou mioTHocTH (2700 kr/m3), BBICOKOW JIEKTPO- U TEl-
JIOTIPOBOJTHOCTH, KOPPO3MOHHOM CTOMKOCTH, IIACTUYHOCTH, XOPOULIEH CBapHBAEMOCTH, HA/ICK-
HOCTU PalbOTHI MPU OTPUIATENLHBIX TeMIepaTypax, OTCYTCTBHIO MAarHUTHBIX CBOWMCTB U MCKPO-
o0pa3oBaHus NpU yaape. DT MaTepUabl UCIIONB3YIOT JJIsl MOJYyYeHUS MPECCOBAHHBIX XOJOI-
HBIX U YTEIJICHHBIX Mpoduieil, TOHKOJUCTOBBIX U3JEIUN AJIs MPOU3BOACTBA CBAPHBIX U KIema-
HBIX KOHCTPYKUHUH ((hepMbl, KOJIOHHBI, COOpHBIE KapKachl 3/1aHHI, KPOBEJIbHBIE M CTCHOBBIC
MHOTOCJIOMHBIE TTaHEIH ), TO/IBECHBIX MMOTOJIKOB, OKOH, JIBEPEHl.

W3 cniiaBoB Meau ¢ IIUHKOM (JIaTyHb) B CTPOUTENBCTBE PUMEHSIOT JIUCTHI, IPYThsl, PO-
BOJIOKa, TpyObl, a W3 cIUlaBa MeIud C OJoBOM (OpOH3a) M3TrOTaBIMBAIOT APXUTEKTYPHO-
XYH0KECTBEHHBIC M3/EJHsI U TUTMEHTHI JISI KPACOYHBIX COCTABOB.

[{uHK B CTPOUTENLCTBE UCIIOJIB3YETCSl B KAUECTBE 3AIIMTHOTO MOKPBITUS CTAIBHBIX H3e-
JMA OT KOPPO3UU: B KPOBEIBHON CTAJM, 3aKIaHBIX JETAISAX, HECYIINX KOHCTPYKIUsAX. CBUHEIL,
CTOUWKHMI K KOPPO3UU U PAAHALMOHHOMY HM3Iy4YEHHIO, MCIONb3YIOT Ui W3TOTOBIEHHS CIICLH-
QIBHBIX TPYO M 3aIIUTHBIX YKPAaHOB.

HpaKTI/I‘{eCKaﬂ HYacCTb: BOIIPOCHI AJIA CO6CCGI{0BaHI/I$I.

Bonpocsr:
1. IlpuBeauTe KIacCUPUKALNIO METAJUIOB, IPUMEHSAEMBIX B CTPOUTEILCTBE.
2. Uto Ha3bIBaeTCs YyryHOM?
3. Ilepeuncnure OCHOBHBIE CLIOCOOBI TPOU3BOICTBA CTANH.
4. B ueM CyUIHOCTh TEPMUYECKON 00paOOTKH METAJIOB U CILJIaBOB?
5. YUto Ha3bIBaeTCs 3aKalKOM, U C KaKOM 1EIbI0 €€ MPOU3BOIAT?
6. [lepeunciyre OCHOBHBIE BUJIbI IPOCTOTO COPTOBOTO MPOKATa.
7. Kakux BUJIOB U pa3MepOB BBIITYCKAIOTCS CTAJIbHBIE YTOJIKH?
8. Uto mpencrapiisgeT co0oii cTaabHON MTPpOQUINPOBAaHHBIN HACTHIT?
9. Ha3oBuTe BB CTAJILHOW apMaTyphl IS JKelle300€TOHa.
10. Yto npencrasisier co60i cBapka METaJUIOB.
11. Yto noHnmaeTcs o1 KOppo3uei MeTauioB?

IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. TuxonoB IO.M. CoBpemMeHHBIE CTPOUTENIbHBIE MaTEepUAIBl U APXUTEKTYpPHO-
cTpoutenbHble cuctembl 31aHuil. Yacts |. CoBpeMeHHbIE CTPOUTEIbHBIE MaTepHAIIbl I YacTen
3MaHuil [DaeKkTpoHHBIA pecypc] : ydueOHoe mocodue / FO.M. Tuxounos, C.I'. 'onoBuna, A.D.
[lapanenko. — OnekTpoH. TekcToBble naHHble. — CII6. : Cankr-IlerepOyprckuii rocynap-
CTBEHHBIM apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuTeT, DBC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum nocryma: http://www.iprbookshop.ru/74377.html

IlepedyeHb 1ONMOJHUTENBHOM JUTEPATYPHI

1. OpnoBa A.M. ®OU3UKO-XMMHUYECKHE METOABI aHAIM3a  MaTepuanoB [DJIEKTPOHHBIN
pecypc]: yuebHoe mocodue/ OpnoBa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBBIC JaHHBIC.—
M.: MocKOBCKH TOCYJapCTBEHHBIN CTpOUTENbHBIN yHUBEpcUTeT, Al [In Op Meaua, ObCACB,
2016.— 205 c.— Pexum moctyna: http://www.iprbookshop.ru/49873.— 5BC «IPRbooksy, mo
NapoJIro

2. Kammyctun, @.JI. CBoiicTBa  MaTepHajoB W W3CIUN: JIAOOPATOPHBIA TMPAKTHKYM:
yaeOHo-meToanueckoe mocodue / ®.JI. Kanyctun, A.M. Cnupunonona, 1.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit @enepanun, Ypanbckuil (heaepaibHblii YHUBEPCH-
ter uMmeHn tniepBoro Ilpesmnmenta Poccum b. H. Enwpnuna. - ExarepunOypr : M3gaTenbcTBO
VYpansckoro ynusepcuteta, 2014. - 93 c. : mi., tabin., cxem. - bubnuorp. B xH. - ISBN 978-5-
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7996- 0971-9;

Toxe [DnexTpoHHbBIT pecype]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkun, JL.LU. Crpoutenshnoe marepuanosencuue / JLU. JIBopkun, O.J1. J[BopKHH.
-M. : Uudpa-Unxkenepus, 2013. - 832 c¢. - ISBN 978-5-9729-0064-0 ; To ke [ DneKTpOHHBIN pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

Ilepeyennb yuyeOHO-MeTOANYECKOT0 OOecleYeHUsI CaMOCTOSITEIbHONH padoThl 00yua-
IO XCS 10 AUCUHILINHE

1. Meroauueckne yka3zaHUsl MO0 OpPTaHU3AIMHM CAMOCTOSTENFHONW pabOTHl CTYJCHTOB IO
JucuuIuIinHe «MaTtepuanbl B IPOEKTUPOBAHUU rOpoickoit cpeabh». [laruropck: CKOY, 2023.

2. Meroauueckue ykazaHusl K MPaKTUYECKUM 3aHATUAM [0 AUCHUILUIMHE «Matepuansl B
MPOEKTUPOBAHUHU TOPOJICKOM cpeabl». [Iaruropck: CKDOY, 2023.

Ilepeyenn pecypcoB MH(GOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «AHTEepHETY,
HEe00X0AUMBbIX /115l OCBOEHHS THCIHUILINHBI

1. OBC «YHuBepcureTckas 6ubimoTeka onaan» - http://biblioclub.ru

2. JluueH3noHHas MOJHOTEKCTOBas 0asza asjekTpoHHbIX u3ganuii —IBC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snektponHas 6ubnnoreka e-library — www.elibrary.ru

4. DnexTpoHHAas OMOMMOTEKA W DJICKTPOHHBIA KaTajmor HayyHoi Ombmmorexku CKOY —
http://catalog.ncstu.ru/

5. TocymapcTBeHHass myOnmuHash HaydyHO- TexHU4Yeckas Oubnmoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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IMPAKTUYECKOE 3AHSATHE 9. MaTtepuaJbl U3 CTeKJ1a U APYTHX MUHEPAJIbHBIX pac-
IJIABOB.

Leab 3aHATHSA . U3YyUEHUE MATEPUATIOB U3 CTEKIJIA U IPYTUX MUHEPAIbHBIX PACILIABOB.

3HaTh: OCHOBBI APXUTEKTYPHOTO MaTepUATIOBEICHUS

YMeTb: 000CHOBaHO BBIOMPATH METO/BI BBIMOJIHEHUS CTPOUTEIBHBIX MPOIECCOB U UX
MOCJIEIOBATEILHOCTh MPU BO3BEJICHUU 3/IAHUNA U COOPYNKEHUU C Pa3NUYHBIMU apXUTEKTYPHBIMU
U TU3allHEPCKUMU DPEIICHUSIMU; MPOU3BOJUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKOU JIOKY-
MEHTAllUM Ha CTAJUU TPOCKTUPOBAHUS U BO3BEICHUS 3aHUI.

AKTYaJIbHOCTh TeMbl OOBSCHSETCS HEOOXOAMMOCTHIO IMOJY4YE€HHUS 3HAaHUN B o0jacTu
APXUTEKTYPHOTO MATEPUATIOBEACHUS U HABBIKOB PAllMOHAJILHOTO BHIOOpA apXUTEKTYPHBIX MaTe-
pHUaoB.

Teoperndeckasi yactb: CTEKIJIO U JAPYTrye IUIABJICHBIC MATEPUAIIbI U U3JEIHS MOTYy4al0T
Y3 MHUHEPAJIbHBIX CHJIMKATHBIX PACIUIaBOB, CHIPHEM JUIsl KOTOPBIX CIIY»KAT pPaclpOCTPAHEHHBIE
TOPHBIE MOPOJIbI U HEKOTOPBIE TTOOOYHBIE MPOIYKTHI TPOMBIIIUICHHOCTH. MUHEpaIbHbIE paciuia-
Bbl B 3aBUCMMOCTH OT MCXOJHOTO CBIPbs pa3/eiisii0T Ha CIEIYIOUIUE TPYIIIbl: CTEKIsSHHbIE, Ka-
MEHHBIE, IUTAKOBBIE, CUTAJUIBl M MUIAKOCUTAIIBI. MaTepualibl U3 pacijiaBoB 00J1a1al0T BHICOKH-
MU TIOKA3aTeNIIMH JOJTOBEYHOCTH, XUMHUYECKOU CTOMKOCTH K BO3ACHCTBUIO arpECCUBHBIX CpEL,
OTJINYHBIMU JICKOPATUBHBIMU CBOMCTBAMH, & HEKOTOPBIE U3 HUX U NMPO3PAYHOCTHIO.

OxmnaxIeHHble CUJIMKATHBIE U IUIAKOBBIE pacIiUiaBbl 00yagatoT aMophHON abCONMIOTHO
IJIOTHOM CTPYKTYpPOHM, BBICOKOM MPOYHOCTHIO HA CXKATHUE, KUCIOTOCTOMKOCTBIO, XPYIKOCTHIO U
HU3KOH TEPMOCTOMKOCTBIO.

N3 MuHepanbHBIX pacIlyIaBOB MOJYYAIOT U3JETHUS CAaMOTO Pa3IuYHOrO0 HA3HAYCHHS: JIU-
CTOBBIE CBETOMPO3pPAYHbIC, KOHCTPYKIIMOHHBIE, OTJEIIOUYHbIE, OOTUIIOBOYHBIE, TPYOBI CHEIHAIb-
HBIE, TETJIO- U 3BYKOU3OJISIIITUOHHBIE.

TexHonorus.

CunukaTHBIE pacIliaBbl MOYYAlOT IJIABJIEHUEM CHEIHAIBHO MOJ00paHHON IIUXTHI, OC-
HOBHBIM KOMITOHEHTOM KOTOPO#1 siBJsieTcst KpeMHe3eM Si02, M3roTaBlMBaOT JIMCTOBBIE CTEKIIA U
00JIMIIOBOYHBIC TUIUTKH, TPO(PIIMPOBAHHOE CTEKIIO, CTEKIIO0IOKU, cTekioBary. st aToro mc-
MOJIB3YIOT TEXHOJOTHUYECKHe MpHEMBI (OpMOOOpa30BaHMs — BBITATHBAHHE, JHUTHE, IMPOKAT,
MpeccoBaHue, IeHTPU(PyrupoBaHUE.

W3 1mmakoBbIX pacIuiaBOB MYTEM PE3KOr0 OXJIaKJIEHUS MPOU3BOJAT IUIAKOBYIO MEM3Y
(TepMo3HT), IIIAaKOBaTy, OOJUIIOBOYHBIE TUTUTKH. KpoMme TOro, IIIaKoBbI€ OTXObI UCIIOJIB3YIOT
KaK aKTUBHbIC THAPABINYECKUE KOMIIOHEHTHI MPU MOITYYEHUU CMEIIaHHBIX MUHEPAJIbHBIX BS-
JKYIIUX U OTOLIAIOIIKE JOOABKH MTPH U3TOTOBJIECHUN KEPAMUUYECKUX WU3JICTUH.

[Ipy U3roTOBIEHUHM CUTAIIOB M IUIAKOCUTAIIIOB JJIS MOBBIIEHUS YAAPHOW MPOYHOCTH,
M3HOCOCTOMKOCTH, TEPMOCTOUKOCTH U KUCIOTOCTOWKOCTH B IIMXTY WJIW IJIAK BBOJST KPUCTAJI-
JUYECKHUE COCIMHEHHS] METAJIIOB, a TMOJyYEHHbIC U3JIeTUsl MOJIBEPraloT JOMOIHUTEIBHONU Tep-
Mo00OpaboTke. B 3THX yCIOBHSX MPOMCXOAWT YaCTHYHASI KPUCTAJUTM3AIMs CTEKOJI ¢ oOpa3oBa-
HUEM CTEKJIOKPUCTAIITUNYECKON CTPYKTYphl. TakuMm crmocoOOM H3roTaBIMBAIOT aHTUKOPPO3UOH-
HBIEC TUTATHI JJIS TI0JIa B XUMHUYECKUX I[€XaxX, OOJUIIOBOYHbBIE MaTepHabl, OATKOHHBIC YKPAHBI U
TPYOBI.

HauGonpmmiit 06beM pOU3BOACTBA M3ACIUA U3 MHHEPATHHBIX PACIUIABOB MPUXOIUTCS
Ha JINCTOBBIC CTEKJIA, KOTOPhIE U3TOTABIUBAIOT CIIOCOOOM BBITSATHBAHUS WK (PIIyaT-CIIOCOOOM.
st perynmupoBaHusi CBOMCTB CTEKOJI MPUMEHSIOT pa3InyHble 100aBku. M3roTaBIMBarOT TEII0-
3aIIMTHOE CTEKIIO, KOTOpOE Morjiomaer 10 75 % uH(ppakpacHBIX JTydeid, U YBUOJIEBOE — MIPOITyC-
karoriee 10 70% ynprpaduoneToBoro u3nydeHus. JlekopaTuBHOE CTEKIIO CO3Mal0T ¢ dhdexTom
CBETOpACCEHBAHUS, UCKIIOYEHHS MPO3PAaYHOCTH (TJIyXO€ CTEKJIO), C IBETHBIM M C pelbePHBIM
PUCYHKOM. be30macHOCTh CTEKON JOCTUTAETCS pPa3u4YHbBIMH criocobamu. B apmmpoBaHHOE
CTEKJIO I obecriedeHusi 0€30MacHOM IKCILTyaTal[ii CBETOMPO3PAYHBIX KPOBEIb U TIEPErOPOIOK
BO BpPEMs MPOKATAa CTEKJIOMACChl BBOAAT MPOBOJIOYHYIO METANIMYECKYIO CETYATYHO apMarypy.
Y aapHyr0 TPOYHOCTh MOBBIIAIOT HECKOJIBKHUMH CIIOCOOAMU: CKICMBAHUEM OIPENCICHHOTO KO-



JIMYECTBA CIIOEB CTEKOJI MTPO3PAYHON NOIMMEPHOH TIICHKON (TPHUILIEKC), YBETUUYEHHUEM TOJIIUHBI
u3nenus 10 10 MM (BUTPUHHOE CTEKIIO) M 3aKaJIKOW (3aKaJIEHHOE CTEKJIO), BKIIIOYAIOIEH B ce0s
MOBTOPHBIN HArpeB U pe3Koe OXJIaxKIeHHE OT(POPMOBAHHBIX U3/IEIHUI.

Sluencroe CTEKIO M3rOTABIMBAIOT, KaK MPaBWIIO, U3 CMECH TOHKOMOJIOTBIX OTXOJOB U
nopooOpa3yronux 100aBOK: BEITOPAIOMIUX (KAMEHHOTO YIJIsl) WM Ta3000pa3yromux (M3BECTHSI-
Ka). B pe3ysibrare criekaHusi HOATOTOBIEHHONW MAacChl MOMY4YaroT U3/EIus B BUJE TpaHyll, a TaK-
e OJIOKOB, KOTOPBIE 3aTEM pa3pe3aroT Ha IUIUTHI 3aJaHHBIX Pa3MEPOB.

CrexisiHHbIE BOJIOKHA UMEIOT AuameTp S...12 MKM, BBIYCKAIOTCS HENPEPhIBHBIMU M KO-
POTKHUMHU (IITANEIbHBIMH), IJTAKOBBIE — TOJBKO IITANENbHBIMH. [JIMHHBIC HUTH MOJIy4aloT Ipo-
TATMBAHUEM CTEKJIOMACChI Yepe3 (puiIbephl ¢ NOCIEYIOUMM HaMaTbIBaHUEM Ha 600uHbI. VX uc-
MOJIB3YIOT JJIs1 IPOU3BOJICTBA CTEKJIOCETKU U CTEKJIOTKAHHU.

HITanenbHble HUTH MOJIYYaOT 1yThbEBbIM U HEHTPOOESKHBIM METOAAMHU, OCHOBAHHBIMU Ha
pa30uBKe cTekyiopaciiiaBa (IUIaKOpacIjiaBa) Ha MeIb4Yalllie Kalild U UX METaHUs CTpyeH BO3-
nyxa (mapa) uid HeHTpU(Yroi, npu 3ToM Karjii BBITATHBAIOTCS B BOJIOKHA. CTEKJIOBOJIOKHA Ma-
JIAI0T MoJ AeicTBrEM COOCTBEHHOW Macchl Ha KOHBEHep B ocaauTenbHON Kamepe. M3 mranensb-
HOTO IUIAKO- M CTEKJIOBOJIOKHA MOJIYYalOT LIHYPBI, )KTYThl, PYJOHHBIE MaThl M IUIUTHI pa3HOU
CTENEHM YKECTKOCTU ITyTEM BBEJEHUS CBS3YIOUIETO (CMOJIbI, LIEMEHTA, TUIICa) U UCIOJb30BaHUs
CH0CO0OB BBHITSTUBAHMSI, IOJIIIPECCOBKH U IPOKATa.

[IpumeHeHue.

CrexisiHHbIE KOHCTPYKLIMOHHBIE U3/IENUs CIyXaT JJIs MOBBILIEHUS OCBELUICHHOCTH I10-
MeIEeHHsI, 00JIeTYeHUs] CTEHOBBIX KOHCTPYKIIMIA U YITYYIICHHUS WX TEIUIO3aIIUTHBIX CBOMCTB. [l
YaCTUYHOTO 3a0JIHEHUS CTEHOBBIX IIPOEMOB U BBINIOJIHEHUSI BHYTPEHHUX IEPErOpoIOK UCIIONb-
3YIOT: JUIMHHOMEPHBIA CTEKIONPO(WINT, UMEIOIIUI TPEYroibHOEe, OBAJIbHOE, KOpoOUYaToe Wi
IIBEJUIEPHOE CEUEHUs; IYCTOTENIble MEJIKOIITYYHbIE CTEKJIOOJIOKH; OJHO- U MHOIOKaMEpHBIE
TepMETUYHBIE CTEKIOMAKETHI.

JIucroBble cTekia TONIUHOM 2...10 MM HCHIOB3YIOT JUI OCTEKJICHHUS OKOH, JIBepeil, BUT-
PUH, U3TOTOBJIEHUS CTEKJIONPOQUINTAa U CTEeKJIonakeToB. JIMCTOBbIE cTEKIa ¢ penabedHOM Mmo-
BEPXHOCTBIO MJIM JIEKOPATUBHBIM CBETONPOMYCKAIOIIUM MOKPBITUEM B KOHCTPYKIHSIX MOJIBEC-
HBIX IOTOJIKOB OOECIEeYMBAIOT paBHOMEpPHOE ocBelleHue nomeuieHus. CTeknaa ¢ 3epKaibHbIM
MOKPBITHEM NPUMEHSIOT B pecTopaHax, Kade, Mara3uHax.

Crek100710KM UCTIONB3YIOT B KPYITHOPa3MEPHBIX CBETONPONYCKAOIINX KOHCTPYKLHUSAX.

OOMIIOBOYHBIE M3/IEIHS U3 MUHEPATIBHBIX PACIUIABOB, UCIOJIb3yeMble IS OTIENKH (a-
Ca/IoB, BHYTPEHHEW OOJMIIOBKH CTEH, MOTOJIKOB, IOJIOB, UMEIOT pa3Hble pa3mepbl. Hampumep,
MapOJIUT — KPYMHbIE MJIUTH U3 [BETHOTO TJIYHIEHOTO MOJIMPOBAHHOTO CTEKJIAa — UMEET pa3Mmep
500x500x12 MM, creManuT — OOBIYHOE CTPOMTEIBHOE CTEKJIO C JIEKOPATUBHBIM LIBETHBIM I10-
kpeitreM — 1500x1100x7 MM, KOBpOBO-MO3anuHas IHTKa — 21x21x4,5 mm.

JlekopaTUBHbBIE MaTepualbl W3 CTEKJIa CTEKIOMPAMOp U CTEKJIOKPUCTAJUIUT IOIY-
Yal0T TAaKKe MyTEeM CIUIABJICHUS OJHOLBETHBIX MJIM MHOTOI[BETHBIX TOHKO M3MEIbYECHHBIX OT-
X0JI0B. JI1s1 yBenuueHus ynapHOW HMPOYHOCTH MaTEpUAIOB M YTWIM3AlUU OOJBIIMX O00BEMOB
CTEKJIOOTXO/IOB X CIEKAIOT B BUJE I'PaHyJ C IECKOM U TJIMHOM (CTEKIOKEpaMHT) UM TOJIBKO C
MECKOM (CTEKJIOKPEMHE3UT). DTH OOJIMIIOBOYHbIE M3/ENINs BBITYCKAIOT C MOJMPOBAHHON JHIle-
BOM TOBEPXHOCTHIO M IIEPOXOBATOM THUILHONH MOBEPXHOCTHIO JJISI TMOBBIIIEHUS MPOYHOCTH
CLETUIEHHUS CO CTPOUTEIBHBIM PACTBOPOM.

K marepuanam crieninanbHOTO Ha3HAUYEHUS OTHOCSTCS TEIJIOM30JIALMOHHBIE U aKyCTHYe-
CKH€ Ha OCHOBE SIUEUCTOTO CTEKJIA, CTEKJISIHHBIX U IIJJAKOBBIX BOJIOKOH.

Sluencroe CTEKJIO XOPOIIO NMoAgaéTcs NUTM(OBAHUIO U CBEPIICHHIO, 001a1aeT BOJOCTOM-
KOCTBI0, HU3KOH MIOTHOCTHIO (140...350 kr/M3), 3aMKHYTOI MOPUCTOCTHIO, ITUPOKUM HUHTEpBa-
noM pabouunx temmepatyp ot -180°C go +400°C, Heropro4ecTbio U SKOJIOTHYHOCTHIO. ['panynu-
POBAHHOE SIYEUCTOE CTEKJIO MPHUMEHSIIOT B KauecTBE 3aChIIOK MPU YTEIJIEHUH MOTOJKA, CTEH,
1ojia, a TAaKKe KakK JIETKUH 3amojHUTENb B OeToHax. [IMMTHBIA yTEIUIMTENb UCIONb3YIOT IS
TEIUIOM30JISILIMUA CTE€H U KPOBEIbHBIX IOKPBITUH, a TaKXKe TEXHOJIOIMYECKOro 000pyNOBaHMS U
TpyOOIPOBOJOB. AKYCTHYECKHE TUTUTHI BBITYCKAIOT C IOTIOJIHUTENBHOM niepdopariei.



HenpepsiBHBIE CTEKJISIHHBIE BOJIOKHA MCIOJB3YIOT JJIs IPOM3BOJCTBA CTEKIOCETKH M
CTEKJIOTKaHH, KOTOPBIE 3aTEM IIPUMEHSIOT B KAUECTBE apMHUPYIOIIEH OCHOBBI IPYU MU3TOTOBJICHUN
KPOBEJBHBIX, THAPOU3OJIIIUOHHBIX, HAMOJBHBIX (JITHOJIEYMBI), OTACIOYHBIX (CTEKI0000H) py-
JIOHHBIX C ApMUPYIOLIEH OCHOBOW MaTe€pHalOB.

[ITHyp>L, )KT'yTHI, PYJIOHHBIE MaThl U IUIUTHI PA3HOU CTEIICHU KECTKOCTH U3 IITAIEIIBHBIX
HUTEW NPUMEHSIOT JIs 3BYKOM30JSLUHUN B KOHCTPYKLIMH I0JIA, a TAKXKE JJIs1 TEIIOU30ISUUHN [IpU
U3TOTOBJICHMH MHOTOCIIOMHBIX CTEHOBBIX IaHeNel, OJIOKOB M YTEIUICHWU Hapy>KHBIX CTEH ¢ Qa-
caznoB. [lomyxecTkue, XKeCTKHE U TBEPAbIE IJIUTHI C IUIACTUKOBBIM, INIEHOYHBIM U TKAHEBBIM I10-
KPBITHEM HJIH C PEIbeQHBIM JEKOPATUBHBIM IMOBEPXHOCTHBIM CIIOEM H Tepdopanueil HCroiab3y-
IOT KaK OT/EJIOYHbIE U 3BYKONOIIOIAOIINE MAaTEPUAIbI.

HpaKTI/I‘IeCKaﬂ YacCTb: BOIIPOCHI IJId CO6€C€I[OBaHI/I${.

Bomnpocsr:

1. U3 xakux ChIPhEBBIX MATEPUATIOB U3TOTABIUBAIOT CTEKIIO?

2. Kakue ctpoutenbHbie U3ENUS U MaTepraibl U3TOTABIUBAIOT U3 CTEKIOMACCHI?
3. Oxapakrepu3yiTe OCHOBHBIC Pa3HOBHIHOCTH JINCTOBOTO CTPOUTEIHHOTO CTEKJIA.
4. Kakue cTeksia Ha3bIBAIOTCS TEIIONOTIOMIAIIIUMU ?

IlepeueHb 0CHOBHOIT TUTEPATYPBI

1. TuxonoB IO.M. CoBpemMeHHBIE CTPOUTEIbHBIE MaTEpPHAIBI M aAPXUTEKTYpPHO-
CTpouTenbHble cucTeMbl 31anuil. Yactes |. CoBpeMeHHbIE CTPOUTENbHBIE MaTepUaibl s YacTen
3maHuil [DaekTpoHHBIA pecype] : yueOHoe mocobue / FO.M. Tuxonos, C.I'. T'onoBuna, A.D.
[apanenko. — DnekTpoH. TekctoBble AanHble. — CII6. : Canxr-lIlerepOyprekuii rocynap-
CTBEHHBIM apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuter, DBC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexum nocryma: http://www.iprbookshop.ru/74377.html

Ilepedyenn 1ONMOJHUTENBHOM JTUTEPATYPHI

1. OpnoBa A.M. ®U3UKO-XMMHYECKHE METOABI aHAIM3a  MaTepuanoB [DJIEKTPOHHBIN
pecypc]: yue6Hoe nocodue/ Opnoa A.M., PomanoBa U.I1.— DnekTpoH. TEKCTOBBIE JaHHBIE.—
M.: MocKOBCKHI TOCYAapCTBEHHBIM CTPOUTENBHBIN yHUBEpcuTeT, All [In Op Menna, DO5CACB,
2016.— 205 c.— Pexum moctyna: http://www.iprbookshop.ru/49873.— 5BC «IPRbooksy, mo
MIapOoJIIo

2. Kanyctun, @®.JI. CoiicTBa  MaTepHaIOB W H3JEIHNA: JIAOOPATOPHBIA MPAKTHKYM:
yaeOHo-MeToanueckoe nocodue / @.JI. Kanyctun, A.M. Cnmpunonosa, U.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit denepanuu, Ypansckuil (heaepaibHblii YHUBEPCH-
ter uMmenu nepBoro Ilpesunenta Poccum b. H. Enpnuna. - ExarepunOypr : M3gaTenbcTBo
VYpansckoro yauBepcuteta, 2014. - 93 c. : un., Tadbn., cxem. - bubmuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DneKTpOHHBIN pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkwuH, JI.U. Crpoutensuoe marepuanosencuue / JL.U. JIBopkun, O.J1. J[BopkuH.
-M. : Uadpa-Umxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To ke [DneKTpOHHBIH pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-METOAUYECKOI0 O0eCIeYeHHs CAMOCTOATEIbHON padoThl 00yua-
IOLIMXCH 10 JUCHHUIINHE

1. Metoanueckue yka3zaHusl 110 OpPTaHU3AlMK CaAMOCTOSITETbHOM pabOThl CTYAEHTOB IO
nucuuruiiHe «Martepuaisl B IPOSKTUPOBAHUM ropoJcKkoi cpeab». [lsturopek: CKOY, 2023.

2. Meronnyeckue yka3aHus K MPaKTHUECKUM 3aHATHUAM 10 JUCLUIUIMHE «Marepuansl B
IIPOEKTUPOBAHUU IropoJicKoi cpeas». Ilaturopck: CKOY, 2023.

Ilepeuenb pecypcoB MH(OPMAIUOHHO-TEJEKOMMYHUKAIIMOHHON ceTu «HTepHeTY,
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http://biblioclub.ru/index.php?page=book&id=144806

HeOO0XOAMMBIX /IJIsl OCBOEHHST THCIIATIIHHBI
1. OBC «YuuBepcuteTckas OubaroTeKa oHaiiey» - http://biblioclub.ru

2. JluueH3uoHHas TOJHOTEKCTOBas 0asza 3jekTpoHHbIx u3ganuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snexrponHas 6ubimoreka e-library — wwwe.elibrary.ru

4. DnextpoHHas OMOIMOTEKA M AJNEKTPOHHBIM Katajor HaydyHou OuOmmorekn CKDY —
http://catalog.ncstu.ru/

5. TocynapcTBeHHas myOnMYHasi HaydyHO- TexHu4eckas Oubnmoreka Poccuu. (I'TIHTH
Poccun) www.gpntb.ru
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INMPAKTUYECKOE 3AHSATHE 10. MunepaabHble BSKYLIHEe U MATepHAJIbl HA HX OCHOBe.

Henapb 3aHaTHA: U3yUeHHE MUHEPAIBHBIX BSDKYILHMX U MaT€pHaJIOB Ha UX OCHOBE.

3HaTh: OCHOBBI aPXUTEKTYPHOI'O MaT€pPHAIOBECHHUSI

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
II0CJIEI0BATENbHOCTD IPU BO3BEACHUU 3/1aHUM U COOPYKEHUH € pa3IMYHBIMU apXUTEKTYPHBIMU
U TU3allHEPCKUMU PELICHUSMU; MIPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKOU JIOKY-
MEHTAalMU Ha CTaJUH IPOSKTUPOBAHMSI U BO3BEICHUS 3/1aHUI.

AKTYaJlbHOCTh TeMbl OOBSCHIETCS HEOOXOAMMOCTHIO TOJYYEHHUS 3HAaHUH B oOiacTu
ApPXUTEKTYPHOI'O0 MaTEpUAIOBE/IEHUS U HABBIKOB pallMOHAJILHOI'O BHIOOpA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teopernueckasi yacTb: MuHepaibHbIE BSDKYIME BEIIECTBA MPEICTABIAIOT COOOM HC-
KYCCTBEHHBIE TOHKOM3MEJIbUEHHBIE MOPOLIKU (KpOME KUAKOTO CTEKJIa), CIIOCOOHbBIE IMpU CMe-
IIMBAaHUU C BOJOW MJIM C PacTBOPAMHU HEKOTOPBIX COJied 00pa3oBBIBaTh IJIACTUYHO-BSI3KYIO U
JerkopopMyeMyI0 Maccy (BSUKYyIIEe TEeCTO), KOTopasl B pe3ylbraTe (pU3MKO-XHUMHUYECKUX MpPO-
LIECCOB MOCTENIEHHO 3aTBEPCBAET U MEPEXOUT B KAMHEBUAHOE TEIO.

[lo ycnoBuio TBepAEeHMsS] M 3KCIUTyaTallMd TOTOBBIX HM3JEJIMH MHHEpAJIbHbIE BSKYILUE
HOJPA3JeNA0T Ha BO3AYILIHbIE (THUIIC, U3BECTh, MAarHE3UaJIbHbIE BSXKYIIHE, )KUJKOE CTEKI0), IKC-
IUTyaTUPYyEMbIE€ TOJIBKO B BO3IYLIHO-CYXUX YCIIOBUSIX, THApPaBIMYECKUE (TUApaBIUYecKas U3-
BECTb, CMELIAHHbIE T'MIICOBBIC W HM3BECTKOBbIE BSKYIIME, PA3HOBHIHOCTH IMOPTJIAHALIEMEHTA,
CIielMaIbHbIE BUJIBI IIEMEHTa), 00€CIEeUnBaIONINE MCKYCCTBEHHOMY KaMHIO BOJOCTOMKOCTH, a
TaKXe BSDKYILME aBTOKJIABHOTO TBEPJEHUS (M3BECKOBO-TIECYAHOE BSKYILEE), KOTOpBIE ITpHOOpe-
TAlOT MPOYHOCTb U BOJAOCTOMKOCTh MpPU TBEPACHUM IPU TOBBILEHHBIX TEMIIEpPATypax
175...250°C u, COOTBETCTBEHHO, NP JAaBJICHUU NapoBOM cpenbl 9...16 aTm.

TexHonOrHs MOTydeHNsI MUHEPATIbHBIX BSDKYIUX BKIIFOYAET B ce€0sl 1OOBIUY MPUPOIHOTO
CBIPbsI, €r0 OYUCTKY, TOMOJI, TEpMOOOPAOOTKY M ITOMOJ FOTOBOTO MPOIYKTA.

Bo3nymnsie Bsxxymue.

K BO3IylIHBIM MHHEpAJIBHBIM BSDKYIIMM OTHOCATCS BELIECTBA, MPOAYKTHI THApATalluU
KOTOpBIX 00J1a/1al0T HU3KOW BOJOCTOMKOCTHIO, OCOOEHHO O OTHOILIEHUIO K JIEHCTBUIO MPOTOY-
HOW BOJBI. DTH MPOCTHIE [0 COCTaBY MATEPHAJIbI, KaK IIPABHIIO, UHTCHCUBHO B3aUMOJIEHCTBYIOT
C BOJIOM.

Bo3aymHyto u3BecTh MOIY4arOT U3 TaKUX KalbLIMEBBIX KapOOHATHBIX MOPOJ, KaK W3-
BecTHSIK (CaCO03) u gomomut (CaC03 « MgCO03), conepxamux He Oosee 6 % TIMHUCTHIX TPUMeE-
ceil. Ux o6xkwuratot mpu temneparype 900...1100 °C; onu pasznararorcs ¢ BbIICICHUEM YIIIEKHC-
noro ra3za. [Iponykt o0Oxwura — okcun kanbius (CaO) u sBasieTcss BO3AYIIHONW U3BECTHIO, KOTO-
PYIO 32 BBICOKOE TETIJIOBBI/IETICHNE NP TUApaTaluy (ralleH!H) Ha3bIBAlOT U3BECThIO- KUTIEJIKOM.

Ha Bo3gyxe mpu 3aTBOpeHHMHM BOJOW OOpa3ylOTCS KPUCTAUIBI THAPOOKCHUIA KaJIbIIHs
Ca(OH)2, a B pe3yabTaTe UX peaKkLUM € YIVIEKHCIBIM ra3oM Bo3ayxa — Kaisiura CaCO03, koro-
pbIe 00ECTICUMBAIOT MMPOYHOCTH N3BECTKOBOMY KaMHIO (1...7 MITa).

B crpoutenscTBE M3BECTH MCHOB3YIOT I MOJIYYEHHS KPACOYHBIX COCTABOB, IITYyKa-
TYPHBIX U KJIQJAOYHBIX CJIOKHBIX pacTBOopoB. Ha ocHOBE M3BECTH MOIYy4arOT CMENIaHHbIE TUAPaB-
JMYECKHE M3BECTKOBBIE BSKYILME: M3BECTKOBO- IYLIIOJIAHOBBIE, U3BECTKOBO-IJIAKOBBIE U U3-
BECTKOBO- KPEMHE3EMHUCThIE, U3 KOTOPHIX M3TOTaBIMBAIOT BOJIOCTONKHE HU3KOMApOUYHBIE OETO-
Hbl. B M3BECTKOBO-ITYIIII0JIAHOBBIE M M3BECTKOBO-IIIJIAKOBBIE, KPOME MYIIIOJIaHOBBIX (OIOKa, JTU-
aTOMHUT U IUIAKOBBIX 100aBOK), 7Sl PETYJIMPOBAHUS CPOKOB CXBaThIBaHMs BBOJAT 10 5 % rurca.
M3BecTKOBO-IITAKOBOE BsDKYILEe Oosiee H3PPEeKTUBHO MPU U3TOTOBICHUM 3aBOACKHUX U3/ 110
TEIUIOBJIA)KHOCTHOW TE€XHOJIOTHH, TaK KaK B 3TOM ClIydae B Ipoliecce THIpaTalliy y4yacTBYeT U
[IJIAKOBasi COCTaBIISAOMIAS.

[IIupokoe npuMeHEeHHe HalllIM W3BECTKOBO-KPEMHE3EMUCTBIE BSDKYIIME, HA OCHOBE KO-
TOPBIX 0 aBTOKJIABHON TEXHOJIOTMM IOJyYalOT CHJIMKATHBIE M3JENHS: CTEHOBBIE MEJIKOIITYY-
Hbl€ MaTepuanbl (KUPIUYM, KaMHH), HECYILIME KOHCTPYKIMH U3 IUIOTHBIX O€TOHOB B BUJE IUIUT
NEPEKPBITHH, KOJOHH U T.A. U BBHICOKOIIOPHCTHIE SYEHCThIE OJOKH, NMEPEropoOYHbIE U TEIIo-



U30JIIUOHHBIE TUUTHI. [Ipy HCIONB30BaHUN CUIIMKATHBIX M3/ETHA HEOOXOIMMO YUYUTHIBATh UX
MOHMKEHHYIO BOJIO-, TEPMO- U KOPPO3UOHHYIO CTOMKOCT.

I'uncoBble Bskymue. TeXHONOIUsT MOJYyYEHUS U MCIIONb30BaHMS T'MIICOBBIX BSDKYIIMX
OCHOBaHa Ha CIIOCOOHOCTH IPHUPOAHOTO ChIphbs (Turcooro kamus CaS04 « 2H20) nerko otna-
BaTh KPUCTAJUIM3AIIMOHHYIO BO1y IIpH Harpese B untepnaie ot 123°C o 180°C u nepexoauTs B
XUMHUYECKH aKTUBHOE TI0 OTHOIIECHHIO K Bojie coctosinue (CaS04 « 0,5H20).

CrpoutenbHblii TUIIC TPEACTaBIsIeT cO00M MENKOKPUCTAJUIMYECKUNH MaTepua,
TpeOyIOMIMIA AJIs MOTY4YEeHHs TUIICOBOTO TECTa onpeaeneHHoN miactuaHoct ot 50 1o 70 % Bo-
Jbl. [I7151 BBICOKOIIPOYHOI'0 KPYIMHOKPUCTAJUIMYECKOTO TMIICA KOJIMYECTBO BOJIbI COKpaLIaeTcs 10
30...50 %. IIpoyHOCTH KaMHSI Ha OCHOBE BBICOKOIIPOYHOT'O THIICa BCJIEACTBHE OOJiee BBICOKOM
mwotHoctu coctasisier 30...40 Mlla, a ctpoutensHoro runca — a0 25 Mlla. MakcumanbHas
MPOYHOCTH TUIICOBOTO KaMHs OIpeAeNsieTcsl BoJoruncobiM oTHomeHueM (B/T'), kotopoe 3aBu-
CHT OT pa3mepa U (hOpMbI KPUCTAIIIOB MUHEPATBHOTO BSKYIIETO.

KadecTBO rumncoBbIX BsKYHIIUMX OLIEHMBAIOT 110 TOHKOCTH MOMOJA, CPOKAM CXBAaThIBAHUS
U npoyHocTd. CpOKM CXBaThIBaHMsI SIBJISIOTCS BPEMEHHBIM IIOKa3aTeNIeM, XapaKTepU3YIOLIUM
MHTEHCUBHOCTb IIPOLIECCA 3aryCTEBAHMSI THIICOBOTO TECTa C ONPEAENICHHOW IUIACTUYHOCTBIO
(HopmanbHOM rycToThl). Hauano cxBaTrbiBaHusI — BpeMsl 1O OTEPH MOABMXKHOCTH TecTa. Konery
CXBaThIBaHUS — MOMEHT BPEMEHHU MOTEPH ILNIACTUYHOCTH cMecu. Mapka rurca onpeaeisiercs 1mno
npeaeny npoyHoctu Ha cxkarue (MIla) ¢ yuerom npodnoctd Ha U3rud® oOpas3IoB, TBEPACBIINX
JIBa yaca B BO3AyIIHO-cyxux ycnoBusx (112, I'4,..., I'25).

Bricokast mopucTOCTh TMIICOBBIX M3EIUN U CLIOCOOHOCTh OYE€Hb TOYHO BOCIIPOU3BOJIUTH
dbopMy U penbedHBIIl PUCYHOK 3a CUET paclIMpeHus Mpu TBepiaeHuu Ha 1 % o0yciaoBHIN TpH-
MEHEHUE THIca i1 IOJyYeHHUS AaKyCTUYECKUX (3BYKONOIVIOIIAIOIINX) M apXUTEKTYpPHO-
XyJI0’KECTBEHHBIX U3Aenuid. K npeumyiiecTBam rurncoBoro KamHs, COJEpKallero Kpucrajiu3a-
IIUOHHYIO BOJY, OTHOCHTCS BBICOKAsi OTHECTOMKOCTh. ITO CBOWCTBO O0YCJIOBHJIO €TO MCIIOJIB30-
BaHUE MU MPOU3BOACTBE OTHE3ALUTHBIX IUIUT U CTPOUTEIBHBIX pacTBOpoB. Kpome Toro, npu-
MEHEHHE TMIICOBBIX M3AETUI B >KUIIUIIHOM CTPOUTENIbCTBE OOECIEeUnBaeT co3gaHue KoMpopT-
HBIX YCJIOBUH MPOKUBAHMS, CB3aHHBIX C BBICOKON TMTPOCKOMMYHOCTBIO U CIIOCOOHOCTHIO THII-
COBOI'0 KaMHsI PeryjJupoBaTh BIaXXHOCTh BO3AyXa B MOMELIEHHM Ojaroaaps €€ MOIJIOIICHUIO
WIH OT/aye.

besBonnbiii CaS04 (aHrugpur), HE CHOCOOHBIM K TBEPACHMIO, IOJIY4alOT IpU
450...750°C; BBICOKOOOXHTIOBBIE BSDKYIIME — AHTMJIPUTOBBIN LIEMEHT U ICTPUX-THUIIC — IPH
800...1000°C.

Hu3ko00:XUroBbIe BSDKYIIME XapaKTepU3yIOTCs ObICTPIM HAaOOpPOM MPOYHOCTH, HU3KOMH
BOJOCTOMKOCTBIO.

HauOonee mmpokoe npuMeHEeHUE B CTPOUTEIbCTBE HAIE] CTPOUTENIbHBIA TUIIC, HA OC-
HOBE KOTOPOTO MO MPOKATHOW TEXHOJOTUHU M3rOoTaBIMBar0T runcoojokHucteie (I'BJI) u runco-
kaptoHHble (I'KJI) nucThl, Mconb3yeMble B Ka4ecTBE OTIENOYHOIO JHCTOBOIO MaTepuaia s
BbIPAaBHUBAHUS CTEH (Cyxas IITyKaTypKa), BHIIIOJIHEHUS MOTOJIKOB U MOAYJIbHBIX TpaHCHOPMHU-
pPYEMBIX KapkacHbIX neperoponok. Mcnonb3oBanue B ['KJI nmcToBoro kaproHa ¢ BHyTpEHHUM
CJIOEM W3 TUIICOBOTO KaMHS WJIM JUCHEPCHOE (METKOBOJIOKHHUCTOE) apMHpPOBAaHUE THIICOBOTO
kamHs B ['BJI mo BceMy 00beMy BOJIOKHAMHU PACTHUTEIBHOTO MPOUCXOXKJIEHHS 00ECHeunBaIoT
FBO3JAMMOCTD U CHIDKAIOT XPYNKOCTh M3JeNUi. B 3aBUCUMOCTH OT yCIIOBUH SKCIUTyaTalllH Mo-
memienus npumeHsitor Bharoctoiikue (I'KJIB), ornecroiikue (I'KJIO) m Bmaroornecroiikue
(I'KJIBO) nucTtoBble MaTepuaibl, MOIy4aeMble yTeM BBEACHUS J0OABOK U MCIIOIb30BAHUS Je-
KOPATUBHBIX IJIEHOYHBIX MOKPBITUH.

Jlj1s MOBBIIIEHNS BOJOCTOMKOCTH TUIICOBBIX M3/IEIHM YBETUYMBAIOT UX IUIOTHOCTH, MO-
JHUPYIOT JUIEBYIO MOBEPXHOCTh WM 00pabaThIBAIOT €€ MJICHKO3ALUIUTHBIMUA U TUAPO(POOHBIMU
CMECSIMH, a TaK)K€ U3MEHSIOT COCTaB BSKYILETO 3a CUET JOMOJIHUTEIHLHOTO BBEJECHUS TOHKOMO-
JOTBIX THIPABINYECKUX HT00ABOK HCKYCCTBEHHOTO WJIM HPUPOIHOTO MPOMCXOXKACHUS (IOPT-
JaH/LIEMEHTa, JOMEHHOTO IUIaKa, 30JI, MPUPOIHBIX MyIojaHoB). [lodydeHHble cMelaHHbIE
TUIICOBBIE BsDKyIIME: runcouneMeHTHo-nutakoBble (I'HIIIB) 1 runconeMeHTHO-TyIIIIOIa- HOBBIE



(I'ITIB) npuoOpeTatoT cBOMCTBA THAPABINYECKUX BSDKYIIUX, a U3AETUS HA UX OCHOBE — IOBBI-
MICHHYIO BOJOCTOMKOCTh (K03 dummeHT pasmsardaenust He Hike 0,65), TOHMKEHHBIE MOPO30- U
BO3YXOCTOMKOCTh. DTO 00YyCIIaBIMBAaET UX MPUMEHEHHE, aHAJOTHYHOE BHICOKONIPOYHOMY THII-
Cy, IPU U3TOTOBJICHUM CAHUTAPHO-TEXHUYECKUX KAaOWH, MOHOJUTHBIX IOJIOB B OOILECTBEHHBIX
3aHUSX U HA MPEIIPUATHIX JETKOW MPOMBIIIICHHOCTH ¢ 00paOOTKOM MOBEPXHOCTH COCTaBaMH,
HOBBIIIAIOUIMMHU BOJIOCTOMKOCTh U H3HOCOCTOMKOCTD OKPBITHUS.

BpICOKOOOKUTOBBIE THUIICOBBIE BSKYIIME O0JaAal0T MOHUKEHHOM XMMHMUYECKOW aKTHB-
HOCTBIO, MEJIJICHHBIM CXBaThIBAHUEM, MTOBBIIIEHHOW BOJIOCTOMKOCTBIO, MPOYHOCTHIO A0 20 MI]a.
Jlis yckopeHus mpoliecca TBEpACHUS B aHTUAPUTOBBIN LIEMEHT, MOJIYYEHHBIN IIPU TEMIIEpAType
600...700°C, BBogaT 3...5% u3BecTu.

[Tpu temneparype 800... 1000°C 6e3BoaHbBIN Cynb(aT KaabIUg YACTUYHO pasjiaractcs Ha
okcun kanbius (CaO) u cepubiil Ta3 (S03), ciemoBaTenbHO, BBITYCKAEMbBIH 3CTPUXTUIIC TIPE]I-
CTaBJisIeT co00M JTBYXKOMIIOHEHTHBIN NPOAYKT, cocTosiiuuii u3 cmecu CaS04 u CaO. OcHoBHOE
Ha3HAUYEHUE ITUX BSKYLIMX — BBIIOJHEHHE MOHOJIMTHBIX WIM MO3aWYHbIX (B COYETAaHUU C ILIHU-
TaMU U3 TOPHBIX MOPOJI) IOJIOB; U3TOTOBJIEHHUE IIyTEM BBEJIEHUS B COCTAB CMECU IMUTMEHTOB MO-
JMPOBAHHBIX IUIUT UCKYCCTBEHHOTO MpPaMopa, MPUMEHSIEMbIX AJIs OTAEIKHU I0Ja U CTEeH B 3/a-
HUSX OOIECTBEHHOTO Ha3HAYCHHMS;, OJTYYCHUE MITYKATYPHBIX, KJIQJOYHBIX PACTBOPOB U JIETKHX
OETOHOB.

Marse3uajibHble BO3JyILIHbIE BSKYIIUE: KaycTUuecKuid Mmarue3ut MgO u kaycTudeckui
noiaomut (MgO + CaCO03) — nonyvaror myreM TepmoodpadoTku Maruesura MgC03 wiu posno-
muta MgGO03 « CaCO03 npu temnepatype 700...800°C. B cBsA3M ¢ uX HEBBICOKON XMMHUYECKOMN
AKTUBHOCTBIO 110 OTHOILEHHIO K BOJIE MPH MOJTYYEHUH U3AEIUN Ul YCKOPEHHUs IIpolecca ruapa-
TalMy UCHOJIb3YIOT BOJHBIE pacTBOpbI coneit MgCl2 u MgS04, wnu npupoaHslii pacTBOp «Ou-
mouT.

KoHnTponupyembiMu  mOKa3aTeNIIMU Kaue€CTBA  SIBJISIOTCS: TOHKOCTh I1OMOJIA, CPOKH
CXBaTbIBaHUs, MapKa 10 IIPOYHOCTH.

[TpouHocTs Ha cxkaTHe KaycThyeckoro mMaruesuta cocrasiseT 40...60 Mlla, kayctuye-
ckoro nosomuta — 10...30 MITa. CHHXeHHe aKTUBHOCTH MOCIIEIHET0 00BSICHAETCS] IPUCYTCTBU-
€M HepasJIoKUBIIErocs IpU TepMO0OpabOTKEe MHEPTHOTO 10 OTHOIIEHHUIO K BOJIE KaJIbIIUTA.

HaunOonee mmpoko 3TH BSXKYIIME PUMEHSIOT COBMECTHO C JPEBECHBIMU OTXOJaMH pa3-
HOM cTeneHu u3MmenpbueHus. VX UCTonb3yroT JUIsl BHITOJHEHUS TEIUIBIX OTHECTOMKUX MOHOJIMT-
HBIX II0JIOB, & TAK)KE JUISl U3TOTOBJICHUS] KCWJIOJIUTOBBIX KPYITHOPa3MEPHBIX IUIUT, KOTOPBIE B 3a-
BHCHUMOCTH OT COCTaBa U CTENEHH YIJIOTHEHUS MOTYT OBbITh MCIIOJIb30BaHbl B KAUE€CTBE BHYTPEH-
HUX [IEPETOPOAOK M TEIJIOU30JIALNN CTPOUTENBHBIX KOHCTPYKLIAH.

Kunkoe crexsio mpeAcTaBisieT co00il BOAHBINA pacTBOp cuinkaTa Kamus (Si102 ¢ K20) uimn
Hatpus (Si02 « Na20), nomy4yeHHbIH B aBTOKJIaBe B pe3yJbTaTe BO3/EHCTBHSI HACHIIIEHHOTO BO-
JISTHOTO TIapa Ha U3MENBUYEHHYI0 CHUIIMKAT-TJIBIOY — MPOAYKT CIUIaBiieHHus] kpemHe3eMma (Si02) ¢
KapOOHAaTOM Kajusl (HaTpusl) WK cyib(arom HaTpus (kanus) npu temneparype 1300... 1400 °C.

Bspxymue coiicTBa pacTBOpa OIEHHBAIOT IJIOTHOCTHIO, BA3KOCTHIO U MOJYJIEM CTEKJIa
(2,6...4,0), KOTOpPBII paBeH OTHOILICHUIO YHUCIA TPAMM-MOJIEKYJ KpeMHE3eMa K OJTHOMY TpaMM-
MOJII0 OKcHa Kanus win Hatpusi. C yBeTM4eHneM MOIYJIS KUAKOTO CTEKJIa ero KIesiue CBO-
CTBAa M CTOMKOCTb M3/ K KUCIOTaM MOBBIIIAIOTCA.

Ha ocHoBe )HJIKOTO CTEKJIa MMOTy4YaroT KACIOTOCTOMKHAN [IEMEHT, B COCTaB KOTOPOTO J10-
MOJTHUTENBHO BXOJSAT TOHKOMOJIOTBHIH KHUCIOTOCTOMKHMN HANOJHWUTENb (KBaplLEeBBIH, Oa3aibTo-
BbIii, aH/IE€3UTOBBIN) U 100aBKa, ycKopsiollas TBepAeHue (kpeMHedTopucTelii HaTpuit). 3 Hero
U3rOTaBIMBAIOT KUCIOTOCTOWKHNE OETOHHBIE KOHCTPYKLUH (CO CTEKJIOIIACTUKOBOM apMaTypoii).
Beicokas tepmocrtoiikocts 70 1000°C 1 OrHECTOMKOCTH MO3BOJIAIOT MIPUMEHATH COCTABBI HA OC-
HOBE ATOT'0 BSDKYILETO JUIs IPOM3BOCTBA OTHE3AIUTHBIX U )KapOCTOMKUX PacTBOPOB U OETOHOB.

Kunkoe crexio sBISETCS TakKe OCHOBOM IJISi CHJIMKATHBIX KPAacOK, KHCIOTOCTOMKHX
MacTHK U COCTaBOB, UCIIOJIb3YEMBIX I YIUIOTHEHUS U YKPEIUJIEHUs (CHIMKATHU3allMU) IPYHTOB
Ha CTPOUTEIBHBIX IUIOIIAKAX.

I'mpapaBnuyeckue BsOKyLIKE.



I'uapaBiaruecKue BsOKYIIUE MPEACTABISAIOT CO00H TOHKOMOJIOTBIE MOPOIIKH, COCTOSIINE
B ocHoBHOM u3 cuiaukaroB (kCaOenSi02), amomumnatoB (nCaO+mAlI203) u d¢eppuron
(nCaO*mFe203) xanpuus, KOTOpbIe, B3aUMOJICHCTBYS C BOJOH, OOpa3yrOT MPOYHBINA BOJOCTOM-
KU UCKYCCTBEHHBIM KaMeHb. OHU CIIOCOOHBI TBEPJIETh, KAK HA BO3/lyXe, TaK U B BOJIE.

CrocoOHOCTh THAPABINYECKUX BSKYIIMX 0Opa30BHIBATh B PE3yJbTaTE PEAKIMH C BOJIOH
IPOYHBI KaMEHb IPOBEPAIOT IO IIOKA3aTENI0 AKTUBHOCTH, OLIEHMBAEMOMY IIO IPOYHOCTH
(xkrc/cm2) obpasnoB coctasa: I : IT = 1 : 3, TBepaeBmux 28 CyTOK B HOPMAJIbHBIX YCIOBHAX
(temneparypa — 18...20°C, Bnaxknocts — 95...98 %).

K rugpaBnuyeckum BSKYLUIUM OTHOCSITCS: THIPABIMYECKAsl U3BECTb, KOTOpPasl 3aHUMAET
IPOMEKYTOUHOE MOJIOKEHUE MEXY BO3AYIIHBIMU U TMIPABIMYECKUMH BSDKYIIMMH, pOMaHIE-
MEHT, NMOPTIAHALIEMEHT U Pa3HOBUIHOCTU NOPTIAHILUEMEHTA, & TAKXKE CIIELUAIbHbIE BUJBI Lie-
MEHTOB.

IManpaBnuueckoil M3BECThIO HA3BIBAIOT TOHKOMOJIOTBIA MPOAYKT OOXKHTra MpU TeMIiepa-
type 900...1000 °C mepreaucTsix U3BECTHAKOB, coaepxamux a0 20 % TIUHUCTBIX NPUMECEH.
[TpoyHOCTh M3/IENMI HAa THAPABIMYECKON U3BECTU Pa3IMUHON aKTUBHOCTHU KoseOiercs ot 1,7 1o
5 MIIa. OcHOBHOE IPUMEHEHHE ITOTO BSDKYLIETO — IITYKaTypPHBIE U KJIaJ0YHbIE PACTBOPBI, HU3-
KOMapOYHbIE JIETKHE U TSDKEIbIe OCTOHBI, SKCIUTyaTUPYEeMbIe, KaK B CYXHX, TaK U BO BJIQYKHBIX
YCIIOBHSIX.

PoMaHniemMeHT mosy4aroT u3 Mepres, cojepikamiero He Mmeaee 25 % TIMHUCTBIX MTPUMe-
ceit myrém ero cnekanus npu 1000... 1100°C u nocnenyromero nomona. [lonydeHHsIi IPOITyKT
oOnanaer OoJiee BHICOKOW THIPABINYECKON aKTUBHOCTHIO, YEM TUpaBindeckas u3Bectb. [lomy-
YEHHBIH POMAHLEMEHT NPUMEHSIOT JUIsl M3TOTOBJIEHMSI CTPOUTENBHBIX PAcTBOPOB, OETOHHBIX
CTCHOBBIX KaMHEH M MEJKUX OJIOKOB MPOYHOCTHIO 10 15 Mlla, rcronb3yemMbpIX pu BO3BEACHUN
HAa3€MHbIX U MOA3EMHbBIX KOHCTPYKLIUH.

[TopTnanaueMeHT u ero pa3HoBUAHOCTH. [lopTiaHALIEeMEHTOM Ha3bIBAlOT TOHKOMOJIOTHIH
MaTepual, IOJydYeHHBIH criekaHueM KimHkepa npu temneparype 1400...1500°C u3 u3BecTkoBoO-
[JIMHACTOM CMECH B COOTHOILIEHUU 1O Macce 3 : 1 UM MEepreaucTbiX MOpoJ U COBMECTHBIM HM3-
MellbYeHHneM KiuHKepa ¢ runcoM (3..5 %). B 3aBUCMMOCTH OT BI@XXHOCTH HCXOJHOIO CBHIPbS
INPUMEHSIFOT MOKPBII WK cyxoi crnocoO mpousBonacTBa. IIpu Mokpom crnocobe momon u mnepe-
MEIIMBAHUE CBIPbS IO IMOJIYYEHUS OJHOPOJHOTO IJIACTHYHOIO MUIaMa BIIAXHOCTBIO A0 45%
MIPOU3BOJAT HETOCPEICTBEHHO B CBHIPHEBBIX MEJIbHUIAX. 3aT€M IIJIaM IMOCTynaeT B Huiambac-
CeifH, I/Ie ero cocTaB KOPPEKTUPYIOT MTyTeM BBEJCHMS 100aBOK, U 00XKHMTat0T BO BPAIAIOLINXCS
TpyOUaThIX TOPU3OHTAIBHBIX Meuax. [lon aelicTBUeM BBICOKON TemIepaTyphl UCHapseTcs BOAA,
IPOMCXOIUT Pa3sIoKEHUE ChIPhs U 00pa30BaHNE HOBBIX, XUMUYECKH aKTUBHBIX 110 OTHOIIEHUIO K
BOjie, MuHepasoB. [locie o0kura KIMHKEp MOJA0T B CHEIHAIbHbIE XOJIOAUIBHUKHU U1l OBICTPO-
ro OXJaKACHUS MPOAYKTA C LIeJIbI0 COXpAaHEHUs XMMHUYECKH aKTUBHOH cTekiodasbl. B 3aBepie-
HUE, KIIMHKEP MENIIOT COBMECTHO C TUIICOM WJIM THUIICOCOAEPKAIIUMU OTXOAaMH U MUHEPAIbHbI-
MU no6aBkamu. K nmpeumyiiecTBaM MOKPOTo criocob6a MOYKHO OTHECTH MPOCTOTY KOPPEKTHPOB-
KM COCTaBa, YTO MO3BOJIET MOTy4YaTh pa3HOOOpa3HbIe 110 CBOWCTBAM LIEMEHTHI.

ITpu cyxoMm criocoGe TOHKOMOJIOTOE ChIPbE, UMEIOIee HU3KYIO BIAXKHOCTb, IOJJOTPEBAIOT
OTXOJSAIIUMH Ta3aMH U MOJAI0T Ha OOXKHI B BEPTUKAJIbHbIE IIaxTHbIE nedr. OTCyTCTBUE IPO-
1[ecca UCIapeHMsl BOJBI JEJIAET 3TY TEXHOJIOTHIO MEHEE SHEPTOEMKOM.

Munepanorudeckuii coctaB KJIMHKepa BKIIOYAET B ce0s1 YeThIpe OCHOBHBIX MUHEpaJia, OT
COJIEp’KaHusl KOTOPBIX 3aBUCAT CBOMCTBA LIEMEHTA!

* a;iut 3Ca0e+Si02 (C3S) — 45...60%,

* oemmut 2Ca0 ¢ Si02 (C2S) — 10...30 %,

* esut 3Ca0 » A1203 (C3A) -5...12 %,

* yeTbIpexkanbIueBbiil amomopepput — 4Ca0*A1203+Fe203 (C4AF) — 10...20 %.

[Ipu cMemmBaHUM NOPTIAHALIEMEHTA C BOJIOM COCTABIISIIOIINE €0 MUHEpaidbl  TUipa-
TUPYIOT c 00pa30BaHUEM HOBBIX KPHUCTAJUIOTHAPATHBIX COCIUHEHUH, 0OyclaBiIMBa-
IOLIMX TBEPACHUE LIEMEHTHOI'O TeCTa U MPOYHOCTh MCKYCCTBEHHOro kamHsA. CoctaB HOBOOOpa-



30BaHUI 3aBHCUT OT MHHEPAJIOTHYECKOr0 COCTaBa IIEMEHTA, BIAKHOCTU M TEMIIEpaTyphl OKpY-
KAIOIIECH Cpeabl.

B pe3ynbTare yacTUYHOrO Nepexoaa BoJIbl IpY TMApPATalUi B XUMUYECKH CBSI3aHHOE CO-
crosiHue (10 20% OT Macchl LIEMEHTa) MPOUCXOAUT ycaKa LIEMEHTHOIO KaMHs, BbI3bIBAIOILAS
NOSIBJICHWE Ha €ro MOBEPXHOCTU MHKpOTpeuuH. VcnapeHue Bojbl M3 MaTepuasa MPUBOAUT K
00pa30BaHUIO OTKPBITHIX KAMMWUIAPHBIX MOP, HOHMKAIOLIMX HE TOJIBKO MPOYHOCTh, HO U MOPO-
30CTOMKOCTb, BOJOHEIPOHUIIAEMOCTh MCKYCCTBEHHOIO Marepuana. Jljisg MOBBIIEHUS €ro 3KcC-
IUTyaTallMOHHBIX CBOMCTB HEOOXOJMMO 00ECHEeUUTh BIAKHOCTHBIE YCIOBMS TBEpACHUS U CHU-
3UTh PacXo/j BOJBI C OJHOBPEMEHHBIM BBOJOM IUIACTH(GHULIUPYIOMUX T00aBOK, 00ecrednBaro-
IUX HEOOXOAUMYIO MJIACTUYHOCTh CMECH.

K HenocraTkaM IEMEHTHOIO KaMHsL, KpOME YCAJKH, OTHOCUTCS IOJI3Yy4eCTb, KOTOpas
HPOSIBIISIETCS B YBEJIMUEHUHN Ae(opMaiuii o1 BIUSHUEM JUIUTEIBHO JNEeUCTBYIOIUX,  IIO-
CTOSIHHBIX 110 BEJIMYMHE HArpy3oK. CHM)KEHUE I0JI3y4ECTH PAaCTBOPOB U OETOHOB JTOCTUTAETCS
6s1aroiapsi BBEJJICHUIO KECTKOI0 HeJAe(pOpMUPYEMOro 3allOJHUTENSI U YMEHbIICHHUS pacxoza Iie-
MeHTa. B mporiecce 3KcIyaTanuy HEMEHTHBIA KaMeHb MOXKET TOJBEpraTrbesi (U3NIECKON TN
XMMHUYECKOH Koppo3uu. B nepBom ciydae pa3pyuieHre IpoUCcXoIuT oJ JEHUCTBHEM BbI-
cokoit Temneparypsl (cBoime 300°C) Uin MUKIMYECKUX TEMIIEPaTypHO- BIAXKHOCTHBIX U3MEHE-
HUI, BO BTOPOM — I10J1 BJIMSIHUEM arpecCUBHBIX cpell. B 3aBucuMocTH OT cocTaBa U Mexa-
HU3Ma JEUCTBUS JUIsl LIEMEHTHOTO KaMHS OIaCHBI:

* KOppO3us BbIILENAYMBAHUS — (QUIbTPALMsI BOJbI C BBIMBIBAHUEM HanOoJiee pacTBOpU-
MOT'0 TUJIPOOKCUAA KaIbLIMS, YTO MPUBOAUT K CHHXKEHUIO IIEJTOYHOCTH CPEbl U, KaK CJIE/ICTBUE,
paspyLIEHUIO KPUCTAIUIMYECKUX HOBOOOPA30BaHUM, YMEHBIICHUIO TPOYHOCTH;

* KHCJOTHas KOPpO3Usl — JAEMCTBHE KHCIOT, CONPOBOXKAAEMOE OOpa30BaHUEM TIeeo0-
pa3HbIX, HEIIPOUYHBIX WM PACTBOPUMBIX COCIMHEHMMH, BBI3BIBAIOIIMX PE3KOE MaJEeHUE MPOYHO-
CTH,

* cynbdaTHas KOppo3us — JecTBUE cylb(haTocoIepKallluX BO pa3pyLIaeT CTPYKTypy
MaTepuaia B pe3yJbTaTe HaKOIJIEHUS B IOPax MO BCEMY 00bEMY KPYNMHOKPUCTAIUIMUECKUX TIPO-
JYKTOB peaKIMi MEX/ly LIEeMEHTHBIM KaMHEM M arpeCCUBHOM Cpesoi;

* coJeBas KOppo3us — KOHTakT ¢ cojeconepxamumu pactBopamu (NaCl, Na2C03 u
Jp.) BBI3BIBAET, MPU HAJIMYMUU MCIIAPEHUS BJIATU C MOBEPXHOCTU M3AETHS U KaMWUIAIPHOTO MO -
coca, KpUCTAJUIM3AIMI0 COJM B MOPOBOM IPOCTPAHCTBE MaTepuaja, YTO HMPHUBOJUT K POCTY
BHYTPEHHUX HAaNpsDKEHUH U aedopmaruii, pacTpecCKMBaHUIO MCKYCCTBEHHOTO KaMHS U MOTEpe
UM TIPOYHOCTH.

Jlnst npuaHus MOPTIIAaHALIEMEHTY 33JaHHBIX CBOWCTB U3MEHSIOT COCTAB KJIMHKEPa, pery-
JUPYIOT CTENEHb U3MEIbUEHUS U BBOJAT B MEJIbHHUILY IIPH ITOMOJIE OPTaHUYECKUE U MUHEPAIb-
Hble 100aBKu. LleMeHTHBIE 3aBOIbl BBIMYCKAIOT BSKYIIME B IIMPOKOM accopTuMeHTe. Hanbons-
M 00bEeM COCTaBIISAIOT MOPTIAHALIEMEHTHl ¢ MUHEPAJbHBIMH THAPABINYECKUMH J100aBKaMU
(1utakoBBIMU ¥ TyIluonaHoBbiMH). Ilpu conepxkanunu no06aBok a0 20% monydaroT psaoBOi
noprinanauement (I1L1), npu yBenuuenuun coaepxkanusi JoMeHHoro nuiaka ¢ 21 go 60 % — mnuia-
konoptaanaemMenT (ILTILY), mymionaHoBBIX J00aBOK (AMAaTOMUT, 30716, BYJIKAaHUYECKHH Meren)
¢ 21 no 40% — myunonanoBsrii nopriaananemMedT (I1I11]). K monoxurensHbIM CBONCTBaM 3THUX
BSUKYILIMX MOJKHO OTHECTH IOBBIIIEHHBIE BOJO- U COJIECTOMKOCTb, a TaKXe€ TEPMOCTOWKOCTb
nutakonopTianaueMmenTa a0 700 °C. PanmoHanbHOE NPUMEHEHNE ATUX LIEMEHTOB — MOJABOJAHOE
U TI0JI3eMHOE OETOHMPOBAHUE, N3TOTOBJICHUE KAPOCTOMKUX OCTOHOB; MOJydeHHEe COOPHBIX KOH-
CTPYKUHUH MpU ONTUMAIBHOM pexuMe TepMoBIaxHOcTHOU oOpadoTku (TBO). [Ipu BBeaenun B
KadyecTBe J100aBOK KpeMHe3eMa, M3BeCTHsAKa, JojomuTa (10 30 %) momydaroT Oe3ycagouHbIi
HANOJTHEHHBINA IEMEHT HU3KUX MAapOK, KOTOPBIM MPUMEHSIOT 7S IITYKaTypHBIX pacTBOPOB.

ITpoMBIIIIIEHHOCTH BBIYCKaeT B Oosbmnx o0bEMax miuactuduimponannsie (I1J1) mopt-
JAH/LIEMEHTHI C TUAPOGUIBHBIMU TOBEPXHOCTHO-aKTUBHBIMH JJ00aBKaMHU. MeXaHU3M JelcTBUS
N00aBOK 3aKJIIOYAETCS B MX CIOCOOHOCTH a/IcOPOMPOBATHCS HAa MOBEPXHOCTH IIEMEHTHBIX 3€PEH.
WX mpuMEHSIIOT 7151 MOBBIIIEHUS [UIACTUYHOCTU CMECH 0€3 YBEIMUYEHHs PacXoa BOJAbI WIN JUIs
YBEJIMUYEHUS MPOYHOCTH, MOPO30CTOMKOCTH, BOJOHENPOHHUIIAEMOCTH IPU CHUKEHUHM pacxoaa



BOJIbI M COXPaHEHUH 3aJaHHON miuacTuYHOCTH. [Ipu ucnonbs3oBanuu ruipooOHBIX 1006aBOK IMO-
ay4datoT rtuApodoOHsni moptiaanaiemMeHT (I'®). [IpeumymectBa ['® mopTiananeMenTa: Iiu-
TEJIbHOE XpaHEHHE 0e3 CHMKECHUS TEXHMYECKHX IOKa3aTeleld M MOBBIIICHHAs BOJIOCTOMKOCTH,
MO3TOMY €0 HCIOJIb3YIOT NMPU BO3BEIACHUH THAPOTEXHUYECKUX COOPYKEHUH, HOPOKHBIX MO-
KPBITHH.

JlekopaTUBHBIE PacTBOPHI U OCTOHBI MOJIYYAIOT C UCHOJIB30BaHUEM OEJIOr0 U IBETHOIO
noptiaanaueMenToB. HeoOxoaumasi cternens OeIu3Hbl 00ecieynBaeTCs KECTKUMU TPpeOOBaHUS-
MU IO COJIEP’KaHUI0 KpACAILIUX MpUMeceil B ChIpbe (COeIMHEHUI MapraHia u xenesa). L{BeTHble
HOPTIAHALEMEHTHI MTOyYaroT JOOaBIEHUEM TUTMEHTOB K OeIOMY MOPTIIaH JIEMEHTY.

[Ipu BO3BeneHUM KOHCTPYKIMM (PyHAAMEHTHI, 1aMOBI, IJIOTUHBI U T.[.), SKCILTyaTalus
KOTOPBIX CBSI3aHA C JICHCTBUEM CyJb(paTOCOAepKAIIUX TPYHTOBBIX BOJ U JPYTUX Cpejl, BO U30e-
)KaHue cynb(aTHON KOPPO3UM MPUMEHSIOT CHEIHAIbHBIN Cynb(aTOCTOMKUN MOPTIAHALIEMEHT
(CIILY). Ero nomyyaroT myTeM TIIATEIbHON KOPPEKTUPOBKU MUHEPAJTIOTUYECKOTO COCTaBa, B KO-
TopoM coaepxkanue C3A orpannueno a0 5 %, C3S — no 50 %, cymma C3A + C4AF — o 22 %.

MOHOIUTHBIE KOHCTPYKIIMH, 0COOEHHO BO3BOJUMBIE MPH HU3KHUX TOJIOKHUTEIBHBIX TEM-
neparypax, a TakKe BBICOKas SHEPrOEMKOCTh TEXHOJIOTUU MPOU3BOJICTBA COOPHOTO kee300e-
TOHA C UCIOJIB30BAHUEM TEPMOBIAXKHOCTHONW 00pabOTKM TPEOYIOT MpUMEHEHHs BEICOKO(dek-
TUBHOTO ObICTpOTBepaetoiero nopmiananemenTa (bIIL). Oto, kak mpaBuiIo, IEMEHTHI BEICOKUX
mapok M500...700, mory4aeMble 3a CUET YBEITUYCHHS COJICPKaHUS HanOojee aKTHBHBIX 110 OT-
HomeHnto K Boae MuHepaiaoB C3S u C3A u Oosee BBHICOKOH TOHKOCTH IOMOJIA KJIMHKEpa 0
5000 cm2/r, uro mo3Bosier obecrieunBarh 10 70% MapOYHOI MPOYHOCTH B TPEXCYTOYHOM BO3-
pacTe eCTECTBEHHOT'O TBEPACHHUS.

TamnoHaXxHbIN MOPTIAHALEMEHT MPUMEHSIOT AJI1 LIEMEHTUPOBAHUS XOJIOJHBIX U TOpsi-
YiX He(TAHBIX U Fa30BBIX CKBAXKUH. J{J1s IpUAaHUs TaKUX CHEU(PUIECKIX CBONCTB, KaK 3aMe/I-
JIEHHOE CXBaTbIBAaHUE, COJIECTOMKOCTb, TOBBIIIEHHAS! IJIOTHOCTh LIEMEHTHOI'O KaMHS, B UX COCTaB
BBOAAT OT 10 10 70% MuHEpanbHBIX 100aBOK.

CrenunanbHbIe BSDKYIIHE.

CrnenuanbHble BHJIBI IIEMEHTOB 00Jaal0T CHEU(PUUECKUMH CBOMCTBAMH, OTIMYAIOTCS
OT NMOPTJIAHJAUEMEHTa HCIHOJb3YEMBIM CBIPHEM, TE€XHOJOrHMeH u3roromieHus. K HUM oTHOCAT
[JIMHO3EMHUCTBIN, 0e3ycaJouHbli, HAMPATAIOMNN, paCIIUPSIIOMMNACI U IUIAKOIEIOYHON 1IeMeH-
THI.

I'MMHO3eMUCTBII IIEeMEHT MOJIYy4atoT 00KUIOM JI0 IJIABJIEHUS CMECH OOKCHUTOB MJIH BBICO-
KOQJIFOMUHATHBIX IIJIaKOB U U3BecTHsAKa mpu Ttemnepatype 1500...1600 °C. LlemeHnT uepe3 ogHU
CYTKHU TBepJeHHs HabupaeT 10 90 % Mapo4yHOIl MPOYHOCTH, a CIYCTS TPOE CYTOK JOCTUTaeT Ma-
pounyto npounocts (M400, M500, M600). [Ipu B3aumMoeHCTBUU ¢ BOJON TIMHO3EMUCTBIN 11€-
MEHT BbIJIEJISIET MHOTO TEIUIA, a LIEMEHTHBIM KaMeHb 00J1a/1aeT MOP030-, KOPPO3ZUOHHO- U TEPMO-
croitkocTeio 10 1400 °C. [MUHO3EMHUCTBIA IEMEHT PEKOMEHAYETCS MCIOIb30BaTh MPHU BHITIOJI-
HEHUM aBAPUNHBIX OCTOHHBIX Pa0OT, MOJTYYCHHH JOJITOBEYHBIX KOHCTPYKIIMHA, pabOoTalomuX B
CJIOXKHBIX YCIIOBUSIX NEHCTBUS MOPO3a U arpecCUBHBIX CPEJl, U KapOCTOMKHX OETOHOB C TEMIIe-
partypoii skcruryaranuu a0 1200 °C. M3-3a onacHOCTH pacTpecKUBaHHUs OE€TOHA €ro He PEeKOMEH-
JyeTCsl UCTOIb30BaTh B )KAPKOM KJIMMaTe, PH TepMooOpabOoTKe U BO3BEJACHUHU MAaCCUBHBIX MO-
HOJIUTHBIX KOHCTPYKIIUH.

CocTaBbl Ha TTIMHO3EMUCTOM LIEMEHTE C J100aBKaMU T'UIICa U TUAPOATFOMUHATOB KaJIbIUs
UCTIONB3YIOT JJISl TOJIyd4eHUsl 0e3ycaJoyHOro, HANpsralolero U pacIiiupsIomerocs: eMeHTOB.
[TepBblif UCTIONB3YIOT /AJI1 OMOHOJIMYMBAHUS CTHIKOB B KPYIHOIAHEIBHOM JIOMOCTPOECHUHU, BTO-
pOii — IIpY ONTyYEHUH TPyO U U3TOTOBICHUH €MKOCTEH IJIsi XpaHEHUS )KUIKOCTEH, TPETHid — MIpH
MIPOU3BOJICTBE MPETHANPSIKEHHBIX KEJIe300€TOHHBIX KOHCTPYKLHN, YTO CBSI3aHO CO CIIOCOOHO-
CTbI0 MHOTOKOMITOHEHTHOT'O BSKYIIIETO MPH THAPATALUU PACIIUPITHCS B CBOOOIHOM COCTOSTHUM
Ha 3...4% wim co3aaBaTh BHYTPEHHHUE HAMPSDKCHUSI TIPU TBEPJICHUN B CTECHEHHOM COCTOSTHUH.

[[InakomenoyHoM LEMEHT MOIY4aroT IyTeM IIOMOJIa JOMEHHOI'O LUIaka U IIEeJI04eco-
JeprKallero KOMIOHEHTa WM 3aTBOPEHHEM TOHKOMOJIOTOTO IITaKa KOHLIEHTPUPOBAHHBIM Ille-
JIOYHBIM pacTBOpOM. BciiencTBre BBICOKOW HMIETOYHOCTH COCTaBbI OETOHOB Ha 3TOM T'MJIPaBIIU-



YECKOM BSKYILIEM MOTYT TBEPAETh MPHU OTPUIATEIBHBIX TEMIIEPATypax, B aBTOKJIABaxX W Mpora-
POUYHBIX KaMepax HOPMAJIBLHOTO JIaBlieHHs. AKTUBHOCTh (Mapka) rieMeHnTta cocrasisier 400...1000
krc/cm2. 1nakomienoynsie O0€TOHBI 007aNal0T CIIOCOOHOCTBIO YBEJIMYMBATH HMPOYHOCTH TPHU
9KCILTyaTallid BO BIAXXHOW Cpele, UMEIOT MOBBIIMICHHYIO BOJ0-, MOP030- U KOPPO3UOHHYIO
CTOMKOCTh, TIO3TOMY HUX PaIlMOHAIBHO MPUMEHSATH B JOPOKHOM M THIPOTEXHUYECKOM CTPOHU-
TEJbCTBE.

CornacHo cTaHaapTy, KaueCTBO IIEMEHTOB OLIEHUBAIOT MO CJIEAYIOUIUM OCHOBHBIM IOKa-
3aTessM:

* XUMUYECKUH, BEILIECTBEHHbI U MUHEPAJIOTUYECKUI COCTAB;

* TOHKOCTb [10MOJIa [IEMEHTA;

* HOpMaJIbHasA T'yCTOTa uementoro Ttecra (HI),

XapaKTepU3yIoIlasi BOAOMOTPEOHOCTh [IEMEHTA,

* CPOKU CXBaThIBaHUSI LIEMEHTHOTO TECTA;

* PaBHOMEPHOCTh U3MEHEHHUs 00beMa B Mpollecce rUapaTalluy;

* AKTUBHOCTH IIEMEHTA MIPH HOPMAJILHOM TBEPJICHUU U TIPOMApUBaHUM (IJ11 MOPTIaH/LIe-
MEHTOB C MUHEPATbHBIMU JJOOABKAMH);

* CKOPOCTH TEIUJIOBBIJICTICHUS;

* KOPPO3HOHHAS CTOHKOCTB;

* ynenbHas 3QPEKTUBHAS aKTUBHOCTh €CTECTBEHHBIX PAIMOHYKITHIOB.

Ha ocHoBaHMM MONTY4YEeHHBIX PE3yIbTAaTOB, KOTOPBIE JOKHBI COOTBETCTBOBATH TpeOoBa-
HUSIM CTaHAapTa, IEMEHTY npucBauBatoT Mmapky M300, M400, M500 niu M600, uncneHHo paB-
HYIO cpeqHeapu(MeTHdecKoil BeNWYMHE Mpejesia MPOYHOCTU Ha cxaTthe (Krc/cM2) ¢ y4yeToM
MPOYHOCTH Ha m3rub. Kitacc rieMeHTa 1o mpovYHOCTH Ha CXKATHE TPU TapaHTUPOBAHHON obOecrie-
yeHHOCTH 95% nomxkeH ObITh paBeH B22,5; B32,5; B42,5; B52,5 (MIla) nnst cOOTBETCTBYIOIIUX
€ro Mapox.

HpaKTI/I‘{eCKaﬂ 9aCTb: BOIIPOCHI JJIA CO6€CC)IOBaHI/I$I.

Bonpocsr:

1. IlpuBenuTe KJIacCU(PUKALINIO HEOPTAHUUECKUX BSXKYIIIMX BEIIECTB.

2. Urto nipeAcTaBiIsitoT cOO0M BO3AYIIHBIC BSDKYIIUE BeliecTBa?

3. OnummTe cxeMy MPOU3BOACTBA TUIICOBOTO BSDKYILETo. YKaXXUTE €ro CBOMCTBAa U 00-
JIaCTU MPUMEHEHHSL.

4. Ilo xkakuM IOKa3aTessM OLEHUBAIOT KAYECTBO I'MIICOBOTO BSKYILETO?

5. I[lepeuncnure u KpaTko OXapaKTEPUIYHTE CIIOCOOBI MPOU3BOICTBA MOPTIAHIIEMEHTA.

6. Uto npexacrasisieT coO0i KIMHKep?

7. Ilepeuncnure cBOWCTBA MOPTIAHALIEMEHTA

IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. TuxonoB HKO.M. CoBpeMeHHBIE CTPOUTENIbHBIE MaTepUalbl U aAPXUTEKTYpPHO-
cTpouTeNbHble cucTeMbl 31aHuil. YacTe |. CoBpeMeHHbIE CTPOUTENbHBIE MaTepUaibl s YacTen
3naHuil [DnekTpoHHBIA pecype] : yueoHoe mocobue / FO.M. Tuxonos, C.I'. T'onoBuna, A.D.
[apanenko. — OnekTpoH. TekctoBble AaHHble. — CII6. : Canxr-IlerepOyprekuii rocynap-
CTBEHHBIM apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuter, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum nocryma: http://www.iprbookshop.ru/74377.html

IlepeyeHb AOMOTHUTETbHOM JINTEPATYPHI

1. OpnoBa A.M. Du3nKo-XxuMUYECKHE METOJbl aHAlM3a  MaTepHalIoB [DIEKTPOHHBIN
pecypc]: yuebnoe nocodue/ Opnoa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBbIE TaHHBIC.—
M.: MoCKOBCKHIA TOCYAapCTBEHHBIN CTPOUTENBHBIN yHUBEpcUTeT, Al [1n Op Menuna, DObCACB,
2016.— 205 c.— Pexum mocryma: http://www.iprbookshop.ru/49873.— DBC «IPRbooksy, mo
apoJIo


http://www.iprbookshop.ru/74377.html
http://www.iprbookshop.ru/49873

2. Kanyctun, ®.JI. CpoiicTBa  MaTepHaIOB W W3JEIUI: JTaOOPATOPHBIA MPAKTUKYM:
yaeOHo-meToanueckoe mocodue / ®.JI. Kanyctun, A.M. Crimpunonora, U1.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBanus u Hayku Poccuiickoit @enepanun, Ypansckuil (heaepaibHblii YHUBEPCH-
ter uMmeHn nepBoro Ilpesmnenta Poccum b. H. Enwpnumna. - ExarepunOypr : M3maTenbcTBO
VYpansckoro yauepcuteta, 2014. - 93 c. : mi., Tadn., cxem. - bubmmorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DneKkTpoHHBIN pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkun, JI.U. CrpoutensHoe matepuanosencuue / JL.U. JIBopkun, O.J1. JIBopkuH.
-M. : Uadpa-Umxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To e [DIeKTpOHHEIH pe-
cypc]. -URL.: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-MeTOAMYECKOTO o0eclevYeHrsl CaMOCTOSITeIbHOM padoThbl 00yua-
IO XCS 110 TN CUMILINHE

1. Meroanueckue ykasaHHs [0 OpPraHU3allMU CAMOCTOSATEIbHOU pabOThI CTYIEHTOB IO
quciuminHe «MaTtepuaisl B IPOEKTUPOBAaHUM FopoJIcKoi cpensh». [laruropek: CKOY, 2023.

2. MeTtoauyeckue yKazaHHs K MPaAKTUYECKUM 3aHITHUSIM IO TuciuIuiiHe «MaTepuansl B
IIPOEKTUPOBAHUU ropoJickoil cpeas». [Iaruropck: CKOY, 2023.

Ilepeyenb pecypcoB MH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «AHTEepHET»,
He00X0AMMBIX /15l OCBOCHHS THCHUIINHBI

1. OBC «YHuBepcureTckas 6ubinoTeka oHaan» - http://biblioclub.ru

2. JlutieH3noHHas TOJHOTEKCTOBas 0asza a3jekTpoHHbIXx u3ganuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snextpoHHas 6ubaroTeka e-library — www.elibrary.ru

4. DnexktpoHHass OMOIMOTEKAa M AIEKTPOHHBIA Katanor HayyHou Ombmmoreku CKOY —
http://catalog.ncstu.ru/

5. T'ocynapcTBeHHas myOin4Has Hay4yHO- TexHuueckas oubmuoreka Poccun. (I'TTHTH

Poccun) www.gpntb.ru



http://biblioclub.ru/index.php?page=book&id=276101
http://biblioclub.ru/index.php?page=book&id=144806
http://biblioclub.ru/
http://www.elibrary.ru/
http://catalog.ncstu.ru/
http://www.gpntb.ru/

INPAKTUYECKOE 3AHSATHE 11. JIaku 1 Kpacku.

Llesb 3aHATHA: N3yUCHHE JIaKa U KPACOK.

3HATh: OCHOBBI APXUTEKTYPHOT'O MaTEPHAIOBEICHHS

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
HIOCJICIOBATEIBHOCTD IPU BO3BEJICHUH 3/IaHUH U COOPYKCHUH C Pa3IMYHBIMH apXUTEKTYPHBIMH
U JIM3aHEPCKUMH PEIICHUSIMU; MPOU3BOAMUTH Pa3pabOTKy NMPOEKTHO-TEXHOJIOTUYECKOH JOKY-
MEHTAIlM{ Ha CTA/INU MPOCKTHUPOBAHMS ¥ BO3BEICHUS 3JaHUI.

AKTYaJlbHOCTh TeMbl OOBSCHIETCS HEOOXOAMMOCTHIO TOJYYEHHUS 3HAaHUH B oOiacTu
APXHUTEKTYPHOTO MaTEpPHUAIIOBEICHNS U HAaBBIKOB PAllMOHAIBHOTO BEIOOPA apXUTEKTYPHBIX Mate-
pHaJIoB.

Teoperunueckasi yacThb: CBOICTBA U BU/IBI JTAKOKPACOYHBIX MAaTEPHAIOB M MOKPBITHHA

CpoiicTBa nakokpacouHbix MatepuaigoB (JIKM) MoxHO pa3genuTs Ha (QHU3UKO-
XUMHUUYECKHE, XMMUUECKHE U MATIIPHO-TEXHUYECKUE.

®uzuko-xumuueckue cpoiictBa JIKM mnonpazymeBarOT BSA3KOCTb, YKPBIBUCTOCTh, IIOT-
HOCTb, CKOPOCTb OTBEP/I€BAHUS (BBICHIXAHUS) IJIEHKH.

K xummnueckum cpoiictBam JIKM OTHOCATCS MPOLUEHTHOE COOTHOLIEHHE COCTABHBIX BE-
IECTB, KOJMYECTBO HAIMOJIHUTENEH, TUIEHKOOOPa3yIOIIUX, BOIOPACTBOPUMBIX COJICH, pacTBOPH-
TEJIEH U T.1.

MansipHO-TeXHHUYECKHE CBOMCTBA XapaKTepu3yroT yaoocTBo padotsl ¢ JIKM, T.e. creka-
€MOCTb, IEPENIUB, HAHOCUMOCTbh, CTENIEHb IEPETUPA, TIIIOTHOCTb.

JlakoKpaco4YHOEe TOKPHITHE — IUICHKA, 00pa3yromascs B CIEeICTBUU BhIChIXaHHS JIKM.
Takue MJICHKU TOXKE JTOJDKHBI OTBEYATh OMpEAENIEHHBIM TPEOOBAHUAM M 00Ja/laTh OMpPECIICH-
HBIMU CBOMCTBAMMU:

- IEKOPaTUBHBIMU (BHELIHUH BUJI, LIBET JIJAKOKPACOYHOT'O TIOKPBITHS, OJIECK);

- XUMHYECKUMHU (YCTOMUYMBOCTH MPH BO3JIEHCTBUU aTMOC(EpbI, arpECCUBHBIX Ta30B, Ille-
JI0Yel, KUCIIOT, pa3IMYHbIX XMMUYECKHX PAacTBOPOB, BOJbI, Macell, He(TH, OEH3UHA, IMYJIbCHA,
MBUIBHOTO PacTBOpPA);

- (U3UKO-XMMUYECKMMHU (M3HOCOCTOMKOCTh, MPOYHOCTh, TBEPAOCTb, 3JIACTHUYHOCTH,
IIPOYHOCTH Ha U3THO, ajre3us);

- 3aIIUTHBIMU (CTOMKOCTb B PA3JIMYHBIX aTMOC(EPHBIX YCIOBHUIX, TEPMOCTOHKOCTh, CBE-
TOCTONKOCTb, MOPO30CTOMKOCTB);

- MAJIIPHO-TEXHUYECKUMHU (XOPOILO MOaBaThCs MITH(OBKE, MOIUPOBKE, 3aUUCTKE);

- 3JIEKTPOU3OISILIMOHHBIMU;

- cneuuanbhble JIKM nomkHBl 007a1aTh AONOIHUTENBHBIMU CHEU(PUUECKUMH CBOM-
CTBaMH.

Jlakokpaco4Hble MaTepHallbl IIUPOKO MPUMEHSIOTCSA AJIS 3allUThl METAJIJIOB OT KOPpO-
3uM. B 3aBUCMMOCTH OT Ha3HAUEHHUS U COCTaBa JIaKOkpacouHbie MaTepuaisl (JIKM) npunsito ne-
JIUTH HA: JJaKU, KPACKH, SMAJIA, TPYHTOBKH, IIMAKJIEBKU

Jlaku — 3TO pacTBOPHI MIIEHKOOOPA3yIOIINX BEIIECTB B PACTBOPUTENSAX (MU BOAE), KOTO-
pble mocie BhICHIXaHUsI 00pa3yloT OJAHOPOAHOE, TBEPAOE, MPO3payHoe (KpoMe OUTYMHOTO JaKa)
nokpbITHE. VX cocTaB HE COAEPKUT MUTMEHTHI M HAITOJIHUTEIH.

Kpacku — cycrieH3un MUrMeHTOB B IJIEHKOOOPa3yIONUX BELECTBAX, KOTOPBIE MOCIE BbI-
ChIXaHUS 00Pa3yloT HEMPO3PaYHOE OJTHOPOJAHOE MTOKPHITHE.

OMallb — CyCHeH3usl MUTMEHTOB, HATIOJHUTENEH B JIake, KOTOpasl Mociie BBICBIXaHUs 00-
pasyeT HEempo3pavyHOe, TBEPIOE TTOKPHITHE PA3TUIHON CTPYKTYPHI U OJecka.

I'pyHTOBKA — CyCIIEH3UsI MUTMEHTOB C HAMIOJHUTEISIMU B MJICHKOOOpAa3yIoIIeM BEIIEeCTBE,
KOTOpasi Tocjie BBICBIXaHUsI 00pa3yeT 0JTHOPOAHYIO HEMPO3PAUHYIO TIJICHKY.

[IInakneBka — cMECh HAMOJIHUTENEH, MMTMEHTOB U MJICHKOOOPA3YIOIIUX BEIIECTB, MacTO-
oOpa3Has Bsi3Kkasi Macca, IpeHa3HaueHa Ui 3al0JHeHUs AeEeKTOB OBEPXHOCTH, MpUIaHUS el
pPaBHOMEPHOM (haKTypHI.



IIpakTHyeckas 4acTh: BOIPOCHI Il cOOECeI0BaHMUS.

Bonpocer:

1. Kakue Marepuaibl Ha3bIBAlOTCS 3ALUTHBIMU?

2. C KaKoil 1IeJIbI0 UCTIOIB3YIOT JJAKOKPACOYHBIE MaTEpHUaIbl?

3. U3 yero cocTosT maKku U Kpacku?

4. Yto Takoe pacTBOPUTEIIH?

5. Kakyro poip B 3a1iuTe METAJUIOB U CIUIABOB OT KOPPO3UU UTPAET XUMHKO-
TepMudecKas oopadoTka?

6. Kakwue 3amuTHbIe (GYHKIIUH MOT'YT BBITTOJHSTE JISTHPOBAHHBIC CTANN N YyryHbl?

IlepeyeHb OCHOBHOI IUTEPATYyPBHI

1. TuxonoB IO.M. CoBpemMeHHBIE CTPOWTEIBHBICE MaTEepPHAIBl M aAPXHUTEKTYpPHO-
cTpoutenbHble cucTeMbl 31anuil. Yacte |. CoBpeMeHHBbIE CTPOUTEIbHBIE MaTePHAIBI JIJISl YacTen
3naHuil [OnekTpoHHBINH pecype] : yuebHoe mocobue / FO.M. Tuxonos, C.I'. 'onoBuna, A.D.
[[Tapanenko. — 3nekTpoH. TekcTtoBbie nanubie. — CII6. : Cankrt-IleTepOyprekuii rocymap-
CTBEHHBIN apXUTEKTYpHO- cTpouTenbHblil yHHBepcuteT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexwum noctyma: http://www.iprbookshop.ru/74377.html

IlepeyeHnb 10MOJHUTEIbHOI JTUTEPATYPHI

1. OpnoBa A.M. DU3NKO-XUMUYECKHE METOJbI aHANU3a  MaTepHalloB [DIEKTPOHHBIN
pecypc]: yaebHoe mocobue/ Opnoa A.M., PomanoBa N.I1.— D1eKTpOH. TEKCTOBBIC JTaHHBIC.—
M.: MocCKOBCKUI TOCyAapCTBEHHBIN CTpOUTENbHBIA YHUBepcuTeT, Al [Iu Op Menuna, ObCACB,
2016.— 205 c.— Pexum moctyna: http://www.iprbookshop.ru/49873.— 5BC «IPRbooksy, mo
MapoIro

2. Kammyctun, @.JI. CBoiictBa  MaTepuajoB W W3ACIUN: JIAOOPATOPHBIA TMPAKTHKYM:
yaeOHo-meToanueckoe nocodue / ®.JI. Kanyctun, A.M. Cnimpunonora, U1.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit denepanuu, Ypansckuil (heaepaibHblii YHUBEPCH-
ter uMmenu nepBoro Ilpesunenta Poccum b. H. Enpuumna. - ExarepunOypr : M3gaTenbcTBO
VYpansckoro yauBepcuteta, 2014. - 93 c. : un., Tadn., cxem. - bubmuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DneKTpOHHBIN pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkun, JI.U. Crpoutensuoe marepuanosencuue / JIL.U. JIBopkun, O.J1. J[BopkuH.
-M. : Undpa-Unxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To >xe [DneKTpoHHBIH pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

Ilepeyennb y4eOHO-METOANYECKOT0 00eCIeYeHHUsI CAMOCTOAATEIbHONH pPadoThl 00y4a-
IO XCS 110 TN CUMILIMHE

1. Meroauueckne yka3zaHUsl [0 OpPTaHU3AIMM CAMOCTOSTENBHOW paboThl CTYJEHTOB IO
mucuuruiiae «Martepuaisl B IPOEKTUPOBAHUM ropoJckoi cpeab». [lsturopek: CKOY, 2023.

2. MeTtoauyeckue yKazaHHs K MPaKTUUYECKUM 3aHATUSM MO JUCHUILIMHE «Matepuansl B
IIPOEKTUPOBAHUU IropoJIcKoi cpeas». Ilaturopck: CKOY, 2023.

Ilepeuenb pecypcoB MH(OPMAITMOHHO-TEJEKOMMYHUKAIMOHHON ceTn «HTEepHeT»,
He00XO0IMMBbIX /ISl 0CBOEHUSI THCIUTIIMHBI

1. OBC «YHuBepcureTckas 6ubimoTeka onaan» - http://biblioclub.ru

2. JluueH3noHHas TOJHOTEKCTOBas 0aza 3jekTpoHHbIXx u3ganuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snexrponHnas 6ubimorexka e-library — www.elibrary.ru

4. DnekTpoHHass 6MOIMOTEKAa M AIEKTPOHHBIA KaTanor HayyHoi Oubinoreku CKOY —
http://catalog.ncstu.ru/

5. TocynapctBeHHass myOnuvHas HaydHO- TexHu4eckas Oubnmoreka Poccuu. (ITIHTH

Poccun) www.gpntb.ru
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INPAKTUYECKOE 3AHSATHE 12. MaTtepuaJibl Ha 0CHOBeE OJMMEPOB.

Henap 3aHaTHA: U3yUEHHE MaTEPUAIIOB HA OCHOBE ITOJIMMEPOB.

3HATh: OCHOBBI APXUTEKTYPHOTO MaTepUAIOBEICHUS

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
MOCIIEI0BATEIHHOCTh MPU BO3BEACHUHU 3[aHUI U COOPYKEHUH C Pa3IMYHBIMU apXUTEKTYPHBIMU
U TU3allHEPCKUMU PELICHUSMU; MPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKOU JIOKY-
MEHTAIIMH Ha CTaJIUU MIPOSKTUPOBAHMSI U BO3BEJICHUS 3JJaHU.

AKTYaJlbHOCTh TeMbl OOBSCHIETCS HEOOXOAMMOCTHIO TOJYYEHHUS 3HAaHUH B oOiacTu
ApPXUTEKTYPHOTO MaTepUaIOBEICHUS U HABBIKOB PAIMOHAILHOTO BHIOOpA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teopernueckas yacth: [lnactuyeckas mMacca (macTmacca) — 3T0 MaTepHall, MpeacTaB-
JSFOIIMK cO0OW KOMIO3MIIMIO MOJIMMEpa C HAMOJHUTENIEM, TUTMEHTOM M J100aBKaMu, KOTOpas
npu GOPMOBAHUH U3JEIUNA HAXOIUTCS B BSI3KO-TEKYYEM HIIU BSI3KO-2JIACTHYECKOM COCTOSIHUH, a
IpU BKCIUIyaTallud — B CTEKJIOO0Pa3HOM WM KPUCTAJUIMYECKOM COCTOSHUU. B HeKoTophIxX
IJIaCTMAcCaxX HaIOJHUTENb OTCYTCTBYET.

[lo peakuuu mactMaccsl Ha BO3Z€cTBHE TeIuIa €€ MoIpa3AeiisfiioT Ha TEPMOILUIACTUYHYIO
U TEPMOPEAKTHUBHYIO.

TepMormuiacTH4HbIE OJIUMEPHI CIIOCOOHBI ITPU HArpeBaHUM MHOT'OKPATHO pa3MsArdaThes U
npuoOpeTaTh MIACTUYHOCTh, a MPH OXJKICHUH OTBepkAaThcsi. OHU HMMEIOT JMHEHHOE WU
Pa3BETBIEHHOE CTPOCHUE U MOIYYAIOTCS IPEUMYILECTBEHHO peaklUel MoJIuMepU3aluy — MOJn-
STUJICH, TOJTUBUHUIIALIETAT, TOJTUBUHIIXJIOPU/I, TIOJTMAMHUJIBI U TPOYHE MOJIUMEPHI.

TepMopeakTuBHbBIE (PEAKTOILIACTHI) MTOJIMMEPBI HE MOT'YT I1OCJIE OTBEPKICHUS BHOBb IIpU
HarpeBaHuu MPHOOpeTaTh MIaCTUYHOCTh. OHU UMEIOT MPOCTPAHCTBEHHOE CTPOECHHUE MaKpOMO-
JIEKYJ ¥ MOJTyYaroTCs PEUMYIIIECTBEHHO PEaKIfel MOIUKOHACHCAn — (heHOoIpopMaTbIeru-
HbI€, SMOKCUIHBIE U TIpOoYre MoaumMepsl. YeM Oosbliie MONnepeyHbIX CBA3EH B TaKUX MOJMMeEpax
(Tyie «ceTka), TeM BBIIIE UX TPOYHOCTh U YIPYTOCTh, MEHBIIIE TEKY4ECTh U T.1I.

IIpenmymiecTBa nacTmacc:

1. Hu3zkas TenjaonpoBOJHOCTh JIETKUX MOPHUCTHIX IJIacTMacc, MPHUOIMKAOMAscs K Ko-
s ULIMEHTY TETUIONPOBOAHOCTH BO3AyXa.

2. BpIcoKkas XMUMHUYECKasi CTOMKOCTh TUIaCTMacC 00YCIIOBIMBACT MX MCIIOIBb30BaHUE B Ka-
4YEeCTBE CTPOUTEIBHBIX MATEPUAJIOB IIPU COOPYKEHUM NPEANPUATUN XUMHUYECKON MPOMBIIUICH-
HOCTH, KaHAJIM3aLMOHHBIX CETEH, a TaKKe JJIs U30JISIUN €eMKOCTEH NPU XpPAHEHNUHU arpeCCUBHBIX
BELIECTB.

3. CriocoOHOCTH IMIacTMAcC OKPAIIMBATHCS B PA3IMYHBIC [[BETA OPTaHHUECKUMH M HEOP-
FaHMYECKMMH NUIMeHTaMHu. OpraHmdeckue CTeKJa OTIMYAIOTCS BBICOKOW IPO3PavyHOCTBIO U
0eCLIBETHOCTBIO, HO MOTYT OBITh JIETKO OKpAlleHbl B pa3inyHble 1[BeTa. OHU MPOMYyCKAIOT Jy4d
CBETa B LIIMPOKOM JIMANa30HE BOJIH, B YACTHOCTH YJIbTPA(pHOIETOBYIO YaCTh CIEKTpPa, IPHUEM B
HTOM OTHOIIEHHUH MPEBOCXOJIAT B AECATKH pa3 OObIUHBIE CTEKJIA.

4. Hu3kas creneHb UCTHPAEMOCTH IJIacTMacc oOycllaBIMBaeT UX MPUMEHEHHE B Kaue-
CTBE€ N3HOCOCTOMKHX MOKPBITUA KOHCTPYKIINH MTOJIOB.

5. TexHOJIOrMYHOCTh IJIACTMAcC TIO3BOJIAET TPHUAABaTh UM pPa3HOOOpPa3HbIE camble
CIIOXHBIE (POPMBI METOJIaMHU JIUThS, IPECCOBAHUS, IKCTPY3UH, MMUJICHUEM, CBEpJIeHUEM, (pese-
pOBaHUEM, CTporaHueM, o0TOUKoM u Ap. IlnmacTMaccoBble U3/1eNHs MOKHO: CKIICHBATh, KaK MEX-
Iy coOOH, Tak U ¢ APYTMMHU MaTepuajaMH; CBapUBaTh U3AENUs U3 TEPMOIUIACTUYHBIX IJIaCTMAacC
(HampuMep, TpyO) B CTpye ropsYero Bo3ayXa WM MOC/Ie KOHTAKTHOro Harpea. OTXO/bI MIacT-
Macc MOXHO BO3BpallaTh B IPOU3BOJICTBO JIJIsl BTOPUYHOTO MPUMEHEHUSI.

HenocraTku mactMacc:

1. Huzkas temnoctoiikocth — oT 70 10 200°C. DT0 OTHOCUTCS K OOJNBIIMHCTBY TIJIACTH-
YECKMX MAaccC, TOJIBKO HEKOTOpBIE TUIBI IIJIACTUKOB, HApUMEpP KPEMHMHOPraHWYECKHE, MOJIH-
TeTpad TOPITUIICHOBBIE, MOTYT paboTaTh mpHu Temmneparypax 10 350°C.



2. Manast ToBepXHOCTHAsI TBEPAOCTh. JlJisl miacTMacc ¢ BOJIOKHUCTBIMH HATIOTHUTEISIMU
oHa gocturaer 25 k[/MM2, mIsi TOJUCTUPOJIBHBIX W aKPWIOBBIX TUIaCTUKOB — 15 kl'/mm2.
Haubonee HU3KOW TBEPOCTHIO OTIUYAIOTCS IEIUTIONIO03HbBIE acTuku — 4...5 k[/Mmm2. DTOT 10-
Kazarelb y cTalii — okoJjo 450.

3. Bricokuii koadduuumeHT repmuyeckoro pacmupenus. On xonediuercs B npeaenax (25
—120)*10-6, B To BpeMs Kak I CTaau OH paBeH Bcero 10¥10-6. Beicokuit koadduuueHT Tep-
MHUYECKOT0 PACHIMPEHHUs IUIACTMACC CJIENYET YYUTHIBaTh IIPU NPOEKTUPOBAHUU CTPOMUTEIBHBIX
KOHCTPYKIUH, 0COOEHHO OO0JIbIlIepa3MEpHbBIX IEMEHTOB, Hal[pUMEp CTEHOBBIX NaHeleH, Tero-
W30JISIIMU KPOBJIH.

4. TloBbllIeHHAs IOI3Y4ECTh MIaCTMACC.

5. I'oprouects mtacTmacc.

6. TOKCMYHOCTH IJIaCTMAcC, KOTOpasi B psijie CIy4yaeB 3aBUCUT HE TOJIBKO OT TOKCUYHO-
CTH CaMHX MOJMMEPOB, HO U TOKCHYHOCTH TaKUX KOMIIOHEHTOB IUIACTMACC, KaK CTa0MIIN3aTOPHI,
1acTU(UKATOPBI, KpaCUTETH. DTO CBOMCTBO OCOOEHHO Ba)KHO YUMTHIBAThH AJISl TEX IJIACTMACC,
KOTOpBIE IPUMEHSIIOT BO BHYTPEHHEHN OT/EJIKE >KUJIBIX MOMEILICHUN U B CUCTEMaxX BOJOCHa0xe-
HUSL.

7. CrapeHue 1uiacTMacc — HEOOpaTUMOE W3MEHEHHE CBOMCTB IOJMMEPOB BCIEICTBUE
XUMHUYECKHX MPEBPAIlEHUH MO/ AeWCTBUEM CBETa, KHCIOPOa, BO3AyXa, IEPEMEHHBIX TeMIepa-
TYp, BJIQXHOCTHU U T.II., [IPH 3TOM YXYJIIAIOTCS JE€KOPAaTUBHbIE CBOMCTBA (LIBET, IPO3PAvYHOCTb),
PE3KO CHIDKAIOTCS MOKa3aTenu (PU3MKO- MEXaHMYECKUX CBOMCTB, MaTepuaj CTAaHOBHUTCS XPYII-
KUM U MOJKET JIa)Ke pa3pyLIUThCS.

Texunonorus.

[TmacTMacchl OTy4YarOT OOBIYHO M3 BSDKYIIETO BEIIECTBA, HAIOJHUTENS U CIIEIUATBHBIX
n00aBOK — MmiacTU(UKaTopa, OTBEpAUTENs, cTadmin3aropa U kpacutens. [Imactmaccoit Ha3bIBa-
I0T TaKX€e 3aTBEPJIEBLIYIO MAaCcCy U3 OHOIO MOJIMMEPA, HAIPUMEP, OPICTEKIIO.

[Tomumeps! — BelecTBa, MOJIEKYIbI KOTOPBIX (MaKpOMOJIEKYJbI) COCTOAT U3 OJHOTO WU
HECKOJIbKUX MHOTOKPAaTHO MOBTOPSIIOUINXCS 3B€HbEB. MoJIeKyIsipHas Macca MOJIMMEPOB OOBIYHO
He meHee 10000. MonekynspHast Macca HU3KOMOJIEKYJIIPHBIX COETUHEHUN OOBIYHO HE MPEBBI-
mraet 500. BemecTBa, MMeromre NPOMEKYTOUHbIE 3HAUEHUSI MOJIEKYISIPHOW MaccChl, Ha3bIBAIOT
onuromepamu. B cocraB ux makpomosekyn Bxoaut 6onee 1000 atomoB. DT BemiecTBa — 00bIY-
HO BSI3KHE >KMJIKOCTH, CIIOCOOHBIE K JaibHEMIIUM B3auMonencTBUsAM. K HUM OTHOcCATCS mpH-
POJIHBIE U MCKYCCTBEHHBIE CMOJIBI, UCIIONIb3yEMBIE I POM3BOACTBA Iu1acTMacc. IIpuponssie —
LEeJUTI0JI03a, OENKU, HaTypaldbHbId KaydyyK. CUHTETUYECKUE — TMOJMATUIIECH, MMOJIHMAMMUIBI, STOK-
CHUJIHBIE CMOJIbI, TOJUIPONHUJIIEH.

HcxonuapiMu MaTepuanaMu JJi MX TOJYyUYEHHS SBIISIOTCS MIPUPOAHBIN ra3 U Tak Ha3blBa-
eMBIil «IIOMYTHBII Ta3, COMPOBOXKIAIOIINKI BhIXOABl HEPTH. B razo00pa3HbIX MpoAyKTaxX mepe-
paboOTKU HEPTH COJAEPKUTCS STHIEH, MPOINUJIEH U ApPYyrue rasbl, nepepadarbiBacMble Ha Mpe-
NpUATUAX B oJUMeEphl. ChIpbeM ISl TOJIMMEPOB CIYKUT TaKK€ KaAMEHHOYTOJIbHBIN JIET0Th, MO-
Jy4aeMbli IPU KOKCOBAHUU YIJIS, COJIEPXKALIUil (PeHO U IPYrue KOMIIOHEHTHI.

Bun cBssyromiero BemiecTsa B 3HAUUTENBHONM MEpE ONpPEEsseT TEXHUUYECKHE CBOWCTBA
U3JIeNUIA U3 MJIACTMAcC: MX TEIIOCTOMKOCTh, CHOCOOHOCTH COMPOTUBISATHCS BO3IEHCTBUIO pac-
TBOPOB KHCJIOT, LIEJIOUYEN U APYTUX arpeCCUBHBIX BEIIECTB, @ TAKKE XapPAKTEPUCTUKU MPOYHO-
ctu U nedopmaTuBHOCTH. CBs3yIOIee BEIMIECTBO — ATO OOBIYHO CaMbId JOPOTOW KOMITOHEHT
IJIACTMACCHI.

Hanonuurtenu npenctaBisioT coboit pazHOOOpa3Hble HEOPTaHUYECKHUE U OpraHUYECcKue
Marepuanbl. HamomHuTenu ynydiiaroT psii TEXHOJOTMYECKMX M SKCIUTyaTallMOHHBIX CBOMCTB
IJIaCTMAcCC, 3HAYUTENbHO YMEHBIIAIOT MOTPEOHOCTh B JJOPOTOM MOJMMEPE U TEM CaMbIM HaMHO-
r'0 yIEHIEBISAIOT U3JeNnus U3 miactmace. HamoigHurenu ObIBalOT MOPOIIKOOOPA3HBIMHU, BOJIOKHU-
CTBIMH, JINCTOBBIMU U B BUJIE Fa30BbIX MYy3bIPHKOB. [lopoikooOpa3HbIMKU HAMIOJHUTENSIMU CIY-
JKaT OMHJIKH, IPEBECHAss M KBaplieBas MyKa, TajdbK M Mpoure MaTepuanbl. OcCOOEHHO BBICOKHE
MEXaHUYECKHUEe CBOMCTBAa MPHJIAIOT IIACTMAcCaM BOJIOKHHUCTHIE (CTEKJIOBOJIOKHO, acOecT, XJo-



IIOK, CHHTETUYECKHE BOJIOKHA) M JIMCTOBBIC HamoimHUTenn (Oymara, ¢osbra, Tkanu). I'azoBbie
IY3bIPbKH CHIDKAIOT IUNIOTHOCTb U TEIUIONPOBOJHOCTb MJIACTMACCHI.

[TnacTudukaTopsl — 3TO BEIIECTBA, J00aBIsieMble ISl CHUKEHHS BSI3KOCTH CBHIPHEBOM
Macchl, OBBIIIEHUS 3JJACTUYHOCTH U YMEHbBIICHHS XPYIKOCTH 3aTBEPJIEBILIEH MJIaCTMACCHI.

OTBepauTenu — BELIECTBA, SBISIIOIIMECS WHULMATOPAMU PEAKLMM IOJIMMEpPU3ALNH,
YCKOPSIIOILME MPOLIECC OTBEPKIECHHS MJIacTMacC.

Crabunmus3aTopbl CIOCOOCTBYIOT COXPAHEHUIO CTPYKTYPHI M CBOMCTB IIACTMACC BO Bpe-
MEHH, MPEeJOTBpallas UX paHHEE CTapeHUue OT BO3JEHCTBUSA COJIHEYHOI'O CBETA, KUCIOPOJa BO3-
JyXa, HarpeBa u Ipyrux HeOJIAaronpusTHBIX BIUSHHMA.

B kauectBe kpacuresnei niacrMacc NPUMEHSIOT, KaK OpraHu4ecKue (HUIPO3HH, XpPU30H-
JIVH U JIp.), TaK 1 MUHEpaJIbHbIE IIMTMEHTHI — 0XPY, MyMHE, CYypHK, YJIbTpaMapuH, Oenuia u ap.

JUis IpOM3BOJICTBA MOPUCTHIX IUIACTUYECKUX MACC B IOJIMMEPHI BBOJAT ClIELUAJIbHbIC
BEIIeCTBa — MOpooOpazoBaTenu (mopodopsl), odecreynBaroOIue CO3JaHNe B MaTepuase mop.

BBuay BBICOKOH TEXHOJOIMYHOCTH IIacTMacc ¢popMooOpa3oBaHue M3AEIUM OCYIIeCTB-
JSIIOT pa3InuHbIMU criocobamu. Hambomnee mupokoe mpuMeHEeHUe UMEIOT: KCTPY3us; B popMme
[0J] JaBJICHUEM; KalaHJpOBaHUE; IPOMA3HON CIocO0 U HeKoTopble aApyrue. /g unreHcuduka-
LMY OTBEP)KICHUS Hapsiay ¢ OTBEPAMTENIEM HCIIOJIb3YIOT TEIIOBYIO U paJUallMOHHYI0 00paboT-
KH.

[IpumeHeHue.

B coBpeMeHHOM CTPOUTENBCTBE MIACTMACCHI 3aHUMAIOT CBOE crienuduyeckoe Mmecto 910
BBICOKOKAUECTBEHHBIE OT/EJIOYHbIE MaTepHallbl (IEKOpaTUBHbIE MIEHKH, JIMHOJIEYM, OyMa)KHO-
CJIOMCTBIE IUIACTHKH), 3(PPEKTUBHBIE TEIUIOU30JALUOHHbIE MaTepUaibl (II€HO-, TIOPO- U COTO-
IUIACThI), TUAPOU3OJIALIMOHHBIE U TEPMETU3UPYIOIME MaTepuaibl (IUIEHKU, IPOKIaJAKH, MaCTH-
K1), IOTOHAXHbIE U3JeNus (MOPYyYHH, IUIMHTYChI, PACKIAaK1), TPYObl, CAHUTAPHO-TEXHUUYECKHE
U3JIEIHSL.

KOHCTpYKIIMOHHO-OTIEI0YHBIE U OTAEIOYHBIE MaTEPUAIIBI

[TonuMepHble MaTepuanbl 3TOM TPYHIbI BBITYCKAIOT B BUJE KPYNMHOPA3MEPHBIX IUIUT U
JIMCTOB, PYJIOHHBIX IUIEHOYHBIX MAaTEPHUAJIOB, INIMTOK, CAMOOTBEPKAAIOIINUXCS OTAEIOYHBIX CO-
CTaBOB, a TaKX€ MOTOHAXHBIX M3Aenuil. Bricokas 3aBojCKas TOTOBHOCTh MOJMMEPHBIX OT/E-
JIOYHBIX MaTE€pPHAJIOB MO3BOJISIET CBECTH K MUHUMYMY JOJIO OTJIEIOYHBIX paboT, BBITOIHAEMBIX
Ha CTPOMKE, U MOJIyYNUTh 3HAYUTEIbHbBIN SKOHOMUYECKUN dPPEKT.

B kadecTBe KOHCTPYKLMOHHO-OT/IEJIOUYHBIX MaTe€pHUaioB NPUMEHSIOT IJIaBHBIM 00pa3oM
CTEKJIOIJIACTUKH U JPEBECHOCTPY>KEUHBIE TIUTHI.

CTeKJI0mIacTUKN — JTMCTOBOM MaTepHall, 0JIy4aeMblil IPOIUTKON CTEKJIIHHOTO BOJIOKHA
WIHM CTEKJIOTKAHU TEPMOPEAKTUBHBIMHU OJINTOMEpPAMH C MOCIENYIOIINM UX OTBepxkaeHueM. bia-
rofiapsi apMupyromemy 3(p@exTy CTeKISHHOIO BOJIOKHA CTEKJIOMJIACTUKU 00JIaJatoT OYEeHb BbI-
COKOM MpOYHOCTHIO (Tpenen npoyHocty mpu u3ruode — 200...500MIIa u 6onee mpu HEOOTBIION
wioTHOCcTH — 1500...1700 xr/m3). 1 mosyueHHst CTEKIOIUIACTUKOB OOBIYHO UCTIONB3YIOT HEHa-
CBILLIEHHBIE TTONUAPUPEI, pexe (heHonpopmanbIeruHble WIH STOKCHIHBIE MOJUMEPB. JTH MO-
JMMEpPHI B OTBEPXKIEHHOM BHUI€ 00J1aJaf0T BEICOKOH XUMHUECKOM CTOHKOCTBIO.

B 3aBucumocTu oT BHJIa ¥ pacIoyIOKEHUs CTEKIISHHBIX BOJIOKOH B MaTepHalie pa3inyaroT
TPU OCHOBHBIE TPYIIIBI CTEKJIOIUIACTUKOB: JIMCTOBOW (IUIOCKUI M BOJIHUCTBIN) — Ha OCHOBE pYO-
JICHOTO CTEKJIOBOJIOKHA; CTEKJIOTEKCTOJIUT — Ha OCHOBE CTEKJIOTKaHU; JucToBoii CBAM (crek-
JIOBOJIOKHHMCTBIN aHU30TPOIHBIA MaTepual), HallOJIHUTEIEM KOTOPOTO SBJISIETCS OPUEHTUPOBAH-
HO€ CTEKJIOBOJIOKHO B BHUJE CTEKJIOLINOHA — TOHKHMX IOJIOTHHIL OJHOHAIPABJIEHHBIX CTEKJISH-
HBIX HUTEH, CKJICEHHBIX ITOJIMMEPOM.

[11nockue nim BOJHHUCTBIE JIMCTHI CTEKIOIIACTHKA, OKpAIIEHHbIE B pa3JIMYHbIE I[BETa, HC-
HOJIB3YIOT JJISl IEKOPATUBHOM Hapy>KHOW OOJIMIIOBKH, YCTPOICTBA KPOBEJb, a TAKXKE JUUIsI BHEII-
HUX CJIOE€B TPEXCJIOWHBIX MaHeNel C 3aloJHEeHHEM LEHTPaJbHOW YacTH MEHO- WM COTOIIacTa-
MU. MHorue mnonud(pUpHbIE CTEKIOIUIACTHKU TNPUMEHSIOT Il HM3TOTOBJICHUS CAHUTApHO-
TEXHUYECKHUX U3JENUil (BaHHBI, PAaKOBUHBI, TPYObI U Jp.) M 3aAIUUTHBIX MOKPOBHBIX JIEMEHTOB
Ui TpyOONpOBOAOB, XUMHUUECKUX ammapaToB U T.m. CBAM BcnencTBue e€ro JOpPOTOBU3HBI B



CTPOUTENIBCTBE MPUMEHSIOT peaKo. M3 HEro M3roToOBISAIOT CHJIBHO HAarpy)KEHHbBIE JNETad KOH-
CTPYKLHUH, SKCIUTYyaTUPYEMbIX B arpECCUBHBIX Cpe/iax.

JIpeBEeCHOCTPYKEUHBIE IJIUTHI MOIYYalOT TOPSIYUM IPECCOBAHUEM JIPEBECHOU CTPYXKKH,
CMOYEHHOW TEPMOPEAKTUBHBIM MOJIMMEPHBIM CBSA3YIOIIMM, 4Yalle BCEr0 — MOYEBHHO-
dbopManbaeruaHbM oaumepoM. Pazmep mut — 350x175 cm npu Tommune 1 ...2,5 cm. [ImuTer B
IPOLIECCe MPOU3BOJICTBA MOTYT OBITh OOJIMIIOBAHBI J€KOPATUBHBIMU IICHKAMH, TUIACTUKOM HITU
HOKPBITHI (paHepoi. st KOHCTPYKIIMOHHO-OTACIOYHBIX LIEIel UCHOb3YIOT IJIUTHI MJIOTHOCTHIO
600...800 kr/m3. IlpoyHocTh Takux TiMT npu u3ruoe — 12...25 Mlla. JIpeBecHOCTpyKEUHbBIS
TUTATHI JIETKO TOAJIAIOTCS MEXaHUYeCKOi 00paboTke, Xopouio reo3aircs. VX mpuMeHsoT s
YCTPOMCTBAa KapKACHBIX U IIUTOBBIX CTEH, MEPEropoJ0K, BCTPOCHHON Melenu, a Takxke A 00-
JIMIIOBKU CTEH, IIOTOJIKOB M OCOOCHHO IIMPOKO B MEOEITHHOM MPOMBIIIIIICHHOCTH.

JIpeBecHOCIIONCThIE TUIACTUKH — JIUCTOBOM MaTepuai, MojJydaeMblii FOpSYUM MpeccoBa-
HHUEM JIPEBECHOTO IIOHA, TPONUTAHHOTO TEPMOPEAKTUBHBIMU MOJIMMEpPaMH (TJIaBHBIM 00pazom
denondopmanbaerugamu). JIpeBecHOCIOUCTHIE TUIACTUKK OoJiee MPOYHBIA U BOJOCTOMKUIN Ma-
TepUal, 4YeM APEBECHOCTPYKEUHbIC IUTHL. VX 1enecoo0pa3Ho MCIOIb30BaTh ISl KapKacHBIX
MIEPETOPOJIOK, KIEEHBIX JEPEBSIHHBIX KOHCTPYKIUN U APYruX Ieneid (Hampumep, U3rOTOBICHUS
0c000 TOYHOM onaryOKH Ji1sl OETOHHBIX padoT).

BymakHO-CIIOMCTBIH TUIACTUK — JIMCTOBOW OTJICIOYHBIN MaTepual, MOJy4yaeMblid  Trops-
YUMIIPECCOBAaHUEM  OyMaru, MpONUTAHHOW TEPMOPEAKTUBHBIMU mosiuMepamu. Jlid momyde-
HUSl OJTHOTOJIMCTA JIEKOPATUBHOTO OYMa)KHO-CIIOMCTOTO IUIACTUKA MCHONB3YIOT 15...20 nucroB
nponuTaHHon (GeHon- GopManbIeTuIHBIMU MTOTMMEpaMu KpadT-Oymaru, o0pa3yromx OCHOBY
acTuka, u 1...3 nucra Kporwiei AeKopaTUBHOW OyMaru, mporUTaHHOW MPO3payHbIMU KapOa-
MUAHBIMU nosuMepamu. [Tocne npeccoBanusi, BO BpeMsi KOTOPOTO MPOUCXOIUT IUIABJIEHUE U 110-
cleayrollee HeoOpaTuMoe OTBEPKICHUE MOJTMMEPOB, 00Pa3yeTCss MOHOJIUTHBIN JIUCT TOJIIMHON
1..2 mm u pasmepom a0 300X 160 cm. [ToBepxHOCTh OyMa)kKHO-CIOMCTOTO IUIACTHKA MOXKET
ObITH JTFOOOTO 1[BETa, OJHOTOHHOM MJIM C PUCYHKOM (IIOJ A€PEBO, MOJ TKaHb U T.1.). BymakHo-
CJIOMCTBIN TUTACTUK ~ 00Ja/JaeT CpaBHUTEIBHO OOJBIION s IUIACTMAacC  MOBEPXHOCT-
HOH TBEPAOCTHIO U TepMOCTOMKOCThIO (BblepxkuBaeT HarpeB 0 120 °C). OcHoBHas 00-
JacTh MPUMEHEHUs1 OyMa)KHO-CJIOUCTOrO IUIaCTUKA — MeOelb JIIsl KyXOHb, BCTpOE€HHasi MeOenb 1
00JIMIIOBKA CTOJISIPHBIX M37AeIHi. biarogaps BBICOKON TBEPAOCTH U MU3HOCOCTOMKOCTH €ro Mpu-
MEHSIOT J1JIs1 OOJIMLIOBKY CTE€H MOMEUIEHUH ¢ OOJIbIION MHTEHCUBHOCTBIO SKCIUTyaTalluu (BECTH-
010JI, KOPUIOPHI, ayTUTOPUN), a Oyaroaapsi BOJOCTOMKOCTH M TUTHEHUYHOCTH — JUIS OTJIENKH
BaHH, TyaJIeTOB, JJabOpaTOpuil U T.1I.

JIMCTOBBIE U TUINTOYHBIE MOJIMMEPHBIE MaTEPHAIIbl HA OCHOBE NOJUCTUPOJIA, TOJUBUHUII-
XJiopujia (BUHHUILIACT), MOJIUIIPOIIUIIEHA U IPYTUX MOJIMMEPOB MEHEE paclpOCTPaHEHbl B CTPOU-
TEJIbCTBE, YeM JEKOpPATHBHBIN OyMa)XHO-CIIOMCTBIA IUIACTHK. DTO OOBACHSAETCS, B YaCTHOCTH,
TEM, YTO 3TU MaTepHuallbl HapsAAy C MOJOKUTEIbHBIMU KauecTBaMU (HampuMmep, JEerKOCThIO, Jie-
KOPAaTUBHOCTBIO) HE JIMIIEHBI CYIIECTBEHHBIX HEIOCTATKOB (Majasi MOBEPXHOCTHAs TBEPIOCTb,
TOPIOYECTD, B PS/IE€ CIIy4aeB TPYIOEMKOCTb IPUMEHEHUS U . ).

Haubonee mmpoko NpUMEHSIOT LBETHBIE JEKOPATUBHBIE TUTUTHI U JIUCTHI U3 MOJUCTUPO-
Ja ¢ MOHM>KEHHOM roprovecThio U nonudopmanpaerunia. ATy JUCTHl U3TOTOBISAIOT B BUJIE, UMHU-
TUPYIOILEM JIEpEBSIHHYIO OOJUIIOBKY M3 IIEHHBIX MOPOJ] A€peBa, IPH ITOM UMHUTUPYETCS U IIBET,
u (akTypa IepeBa, a CIoXKHas pe3bda 1o JAepeBy JIETKO BOCTIPOM3BOAUTCS TOPSYUM NPECCOBAHU-
€M, HalpuMep JAEKOPATUBHBIE TTAHETH «I10JIU(HOPM».

[TonucTuponbHbIe MIIUTKH U3TOTABIMBAIOT U3 MOJUCTUPOIA CIOCOOOM JIHUThS O] JaBJie-
HueM. OHHM BOJO- M NMApOHENPOHUIAEMBI, XUMUYECKU CTOMKH, HO roproud. IlomuctuposnbHbie
IUTUTKU HEJb3Sl MPUMEHSTHh A OOJMIOBKU CTEH, K KOTOPBHIM MPUMBIKAIOT OTOMUTENIbHBIE U
HarpeBaTelbHble TPUOOPHI, B JECTHUYHBIX KJIETKaX, 9BAKyallHOHHBIX KOPHIOPAaX, s OOIHUIIOB-
KM CBapUBAEMbIX KOHCTPYKIMH U B J€TCKUX YUPEKICHHUAX.

JlekopaTuBHBIE IJICHOYHbIE MaTepHUajbl — OJWH U3 HanboJiee MEePCHEKTUBHBIX TUIIOB IO-
JUMEPHBIX MaTepHaioB AJIl BHYTpEHHEH OTHeiKu. Pa3nuyaroT oTAenouHble MIeHKH 0€30CHOB-
HbIE M Ha OCHOBE (OyMa)KHOM, TKaHEBOH).



[Tnerku 6e3 OCHOBBI — TOHKHE TIOJTUMEPHBIE (TTaBHBIM 00Pa30M MOJUBUHUIXJIOPHUIHEIC)
IJIEHKH, OKPALIEHHBIE IO BCEH TOJIIIMHE U UMEIOIINE PUCYHOK WJIM THCHEHHE C JIULEBOM CTOPO-
HbI. PUCYHOK, HAHOCHUMBIN TUTIOTPAPCKUM CIIOCOOOM, MOXKET UMUTHUPOBATH APEBECUHY pa3iInd-
HBIX [OPOJI, TKAHU, KEPAMUYECKYIO IUIUTKY U T. I. [[neHka BbimyckaeTcss B BUJIE PYJIOHOB JIJIH-
Hoit 10...12 m npu mumpune 0,5...0,75 m. C ThUIbHON CTOPOHBI IJIEHKA MOKET MMETh KJICEBOM
CJIOW M3 TaK Ha3bIBAEMOI'0 «HEYMHUPAIOLIEro» Kiiesl, MPUKPBITHII CIENUAaIbHOMN JIETKO CHUMAKO-
nieiics Oymaroil. Takue MIIEHKH cpa3y )K€ MOCJIEe CHATUS 3aIUTHOW OymMaru MpUKaTHIBAIOTCS K
OT/IEJIBIBAEMOI TOBEPXHOCTH.

[1neHKu Ha OCHOBE MPEACTABIISIOT COOOM PYJIIOHHBIC OTICIOYHBIC MATEPHUAIIBI, B KOTOPBIX
[[BETHAs oJuMepHas (0ObIYHO MOIUBUHIIXJIOPUIHAS) IJIEHKA CAYOJIMpPOBaHa ¢ O yMaKHBIM HIIN
TKaHEBBIM clioeM (ocHOBa). Hanboiiee pacrpocTpaHéH MaTepral «U30ILICHY, MOJTy4aeMbIii

HAHECEHHEM IIBETHOW MOJIMBUHIIXJIOPUIHOW MAcThl Ha OyMa)KHYIO OCHOBY, C IOCIe-
OYIOIIAM THUCHEHHEM MOJMMEPHOTO cliosi. ToiuHa oOpa3yIoeics] MOTMMEePHONM TUICHKH —
0,1...0,5 mm. Takue MICHKU MPUMEHSIOT JUISL OTJENKU CTEH, KaK U OOBIYHBIE 000U, HO C YUETOM
WX TOBBIIIEHHOMN BIArOCTOMKOCTH M MPOYHOCTH K MEXaHUUECKUM BO3JCHCTBUSIM.

Brnaroctoiikue (Moromuecs) 000U SBISIOTCS Pa3HOBUAHOCTBHIO PYJIOHHBIX OTAEIOYHBIX
MaTepraIoB. ITO OOBIYHBIC 000U, JIMIIEBAst CTOPOHA KOTOPBIX MOKPHITA TOHKAM CIIOEM ITOJIUBH-
HUJIALIETaTHOW SMylbcuU. Takue 000U MOXKHO MPOTHUPATh BIKHOM TPANKOW U MEPUOAMYECKU
MBITh TEIUIOW BOJIOM.

JIMHKPYCT — pYJIOHHBIA OTAENOYHBIM MaTepHall, COCTOSIINI U3 OyMa)KHOW MOJOCHOBBI,
MOKPBITOM CJIOEM TAaCThl U3 TNIM(TAICBOro MOJIMMEpa WU TOJUBUHWIXJIOpHIA. [loBepXHOCTH
nuHKpycTa pudenas. [locne HakIeKu HA CTEHBI TMHKPYCT MOXKHO OKpAIIMBATh MACISHON WK
CHHTETUYECKOU KPACKOM.

[ToroHakHble apXUTEKTYPHO-CTPOUTENIbHBIEC U3/IETIUS — IJTMHHOMEPHBIE MaTEepHabl pa3-
HOOOpa3HbIX NpOodUIIeH: MIMHTYCHI, PEHKH, OPYYHU IS JICCTHUI, PACKIAJAKU JJIs KPETUICHUS
JUCTOBBIX MaTEpHAJIOB, HAILIETBHUKHU U T.N. Mcnosib30BaHKE MOJUMEPHBIX MOTOHAXHBIX HU37e-
TUH UMeeT OOJIBIIoE 3HAYEHUE JIJIi COBPEMEHHOTO MHIYCTPHAIBHOTO CTPOUTEIHCTBA. JTO TaK
Ha3bIBacMas Majas WHAyCTpuanu3auusa. Hampumep, mopydHu U3 I1acTU(UIIMPOBAHHON MONH-
BUHWJIXJIOPUIHOW KOMIO3HUIIMU TOCTYMAIOT Ha CTPOMKY B Buie OyxT. JlJis yKperieHus Ha Me-
TAJUIMYECKUX MEPUIaX MOPYUYEHb HOCTATOUYHO HArpeTh B Boe npH 50...70 °C go pazMsaryeHus u
MOCaJINTh Ha MeTajumueckue nepuia. [lociae ocThIBaHUS MOPYYEHB MIOTHO OXBATHIBAET METAJI-
JMYECKYI0 OCHOBY; HUKAKHX JOTMOIHUTENBHBIX Omepaluil (OKpacku, KperieHus ) He TpeOyeTcs.

[IpuMeHeHne MOMMMEPHBIX MOTOHAKHBIX M3CINA SKOHOMUT 3HAYUTEIHLHOE KOJIUYECTBO
JPEBECHUHBI, TaK KaK OONBIITMHCTBO ATHX M3/IENHI paHbllle U3TOTOBJISUINA U3 IpeBecHHbI, 6onee 50
% KOTOPOIf U3-3a CIOXKHOM KOH(PUTYpAIIUU U3ACTUN TTPEBPAIIAIOCH B CTPYXKKY.

Marepuainsl 1J1s IOJIOB.

Cpenu pa3nuyHBIX BHJIOB MOKPBITUH IS TIOJIOB IMOJUMEPHBIE MaTepUalibl B HAUOOIbIIEH
CTETICHH YAOBIETBOPSIOT BCEMY KOMIUIEKCY TpeOOBaHUI K MOJOOHBIM MOKpHITHsIM. OHU HU3HO-
COCTOWKH, KPACUBBI, THTUEHUYHBI M TEXHOJIOTHYHBI — 3aTPaThl BPEMEHHU U TPy/Aa Ha YCTPOUCTBO
MOKPBITHUS T0Ja U3 MOJMMEPHBIX MaTEepPHaoB 3HAUUTENBHO (B 5...10 pa3) HuXKe, 4eMm U3 Tpaau-
[IMOHHBIX MaTEPUAIOB (JIOCOK, MTAPKETA).

[TonumepHble MaTepuabl AJIs MOJIOB MOTYT OBITh, KaK 3aBOJCKOTO M3TOTOBIIEHUS — PY-
JIOHHBIE W TUTMTOYHBIC, TaK U HETOCPEACTBEHHOTO M3TOTOBJICHHS HA CTPOHUTEIIBCTBE — MACTHY-
HbI€ OECIIOBHBIC MOJBI. B KUIUITHOM CTPOUTENHCTBE IIUPOKOE PACIIPOCTPAHEHHE MONTYUUIU
PYJIOHHBIE W TUTUTOYHBIC MaTepHaibl. MacTUYHBIC MOKPBHITHS TOJIOB MPUMEHSIOT OOBIYHO B
YCIIOBUSX CHJIBHBIX arpeCCHUBHBIX BO3JACUCTBUN (MPEANPUSTHS XUMUYECKOW U MUIIEBOM MPO-
MBIIIEHHOCTH, JKUBOTHOBOYECKHE TIOMEIICHUSI U T.I1.) WM HHTEHCUBHOTO M3HOCA (Mara3wHblI,
MeTaII000padaThIBAIOIIUE PEANPUATHS, CIOPTUBHBIE 3aJTbI U JIP.).

Pynonnbie MaTepuabl AJ1s OJIOB — 3TO pa3HOOOPa3HbIE BUABI JTMHOJIEYMa (TTOJTHBHUHUII-
XJOPUAHBIM, aJKHUJIHBIN, KOJIOKCWIMHOBLIN). BriepBblie tnHONIEeyM nosiBUjICS B kKoHIle XIX B. u
MPEJICTaBIsUT cCOO0M TOrJa IXKYTOBYIO TKaHb, MOKPBITYIO CIIOEM IUIACTUYECKOM Macchl HA OCHOBE



BBICHIXAIOIINX PACTUTEIBHBIX Macel U MpoOKoBoi Myku. OTCIOAa MOIIO Ha3BaHUE JIMHOJIEYM
(linum — nen, momoTHO U oleum — mMacio).

B coBpeMEHHOM CTPOUTENBCTBE PACHPOCTPAHEH MOJUBUHWIXIOPUIHBIA JTUHOIEYM. BbI-
MyCKAIOT pa3jIUYHbIC BHUJIBI TAKOTO JIMHOJIEyMa: O€30CHOBHBIN (OIHO- WU MHOTOCJIOWHBIN) U Ha
TKaHEBOM M TEIUIO3BYKOM3OISIIMOHHOW MOJOCHOBE (BOMJIOUHON WJIM MOPUCTOM MOJIMMEPHOM).
[Tocneanuii Bu nuHoNeyMa Hanbonee 3pPexTuBeH, Tak Kak MO3BOJISET MPOU3BOAUT HACTUIIKY
MI0JIOB HETIOCPEICTBEHHO HA MOBEPXHOCTh OCTOHHOTO MEPEKPHITUS 03 YCTPOWCTBa CHElHaTb-
HBIX TEIUIO- U 3BYKOU3OJISIHUOHHBIX MPOCIOEK. MHOIOCIONHBIN JIMHOJIEYM OTINYAETCSA OT OAHO-
CJIOIHOTO T€M, YTO HWXHHUW MOICTUIIAIONINHA €ro CI0H COAEPKUT OOJBIIOE KOJINYECTBO HAMOJI-
HUTEJSA, a B BEpXHEM — MpeoliaaeT MOJUBUHWIXIIOPU, YTO MPUAAET eMy OOJIBIIYI0 U3HOCO-
CTOMKOCTB; IPU 3TOM OOLIHMI pacxo[| MoJimMepa CHUKACTCS.

JluHoneym BBIMYCKAIOT B BUJE PYJoHOB mupuHor 120...600 cm. TonmumHa pa3ndyHbIX
BUJIOB JIMHOJIEYMa HAaXOJUTCs B npeaenax 1.2...6 mm.

K ocHOBaHMIO T0JIa JTMHOJIEYM KPEMUTCS C IMOMOIIbIO CHEHHUATBHBIX MPUKICUBAIOLINX
MacTUK. OT IPaBUWJIBHOCTH HACTWJIKU JIMHOJIEYyMa BO MHOI'OM 3aBUCHUT €r0 JI0JIFOBEYHOCTh. JTO
MOJIOKEHUE OTHOCUTCSI M KO BCEM OCTaJIbHBIM MOJIMMEPHBIM Marepuaiam — TOJIBKO IIPU CTPOTOM
COOIOACHUH TPaBUJI MOHTaKa M AKCIUTyaTallMM IJIACTMAcChl B MOJHOM Mepe MPOSIBISIIOT CBOU
MOJIOKUTEIbHBIE CBOWMCTBA.

Anxunnasiil (riudraneBplii) JUHOJIEYM MOIY4Yal0T HAaHECEHUEM Ha JUKYTOBYIO TKaHb CMe-
CH U3 aJKUTHOTO MOJUMEpPa, MOIUGHUIIMPOBAHHOTO PACTUTEIbLHBIMUA MacllaMu, U HalOJHUTENeH
(npeBecHOM U MPOOKOBOM MyKH). DTO caMblil CTapblid BHJ JIMHOJEYMa, MPOU3BOJUMBIN IO
CJIOKHOW TEXHOJIOTUU M TPEOYIOMIMI HUCIIOJIb30BaHUS MUIIEBOTO ChIphsi. OHAKO MO CBOUM (H-
3UKO- MEXaHUYECKUM I10Ka3aTelsIM aJIKUIHbIM JTMHOJIEYM HECKOJIBKO BBIIIE MTOJMBUHUIXIOPUI-
HOro. OCHOBHas 00J1acTh MPUMEHEHUS aJKUIHOTO JIMHOJIEYyMa — TPAHCHOPT (IIOJIbI BarOHOB, Ka-
10T TEIJIOXOOB U T.IL.).

KomnnokcnanHOBEIN (HUTPOLIETUTIONIO3HBIN ) THHONIEYM — 0€30CHOBHBINA OHOCIOWHBIN Ma-
TepHal, MPEUMYIECTBEHHO KPACHOBAThIX U KOPUYHEBBIX TOHOB, CBSI3YIOIIMM B KOTOPOM SIBJIS-
€TCsl HUTPOLIEIUTI0J103a (KOJUTOKCHIIMH); JAJISi CHUKEHUS TOPIOYECTH U JBIMOOOpPA30BaHUS B HETO
BBOJSIT MHOTO MUHEPAJIbHBIX HAMOJHUTENEH. B HacTosIiee BpeMs 3TOT BUJI JIMHOJIEyMa IpUMe-
HSIETCS] OTPAHUYEHHO.

Penun (pe3auHOBBIN JTHHONIEYM) — ABYXCIIONHBIA MaTepua, JUIEBOU CI0H KOTOPOro M3-
TOTOBJIEH U3 IIBETHOW Pe3MHBI HA CHHTETMUYECKUX KaydyKaX, a HHKHUI — 0OBIYHO U3 ObIBIIEH B
ynoTpeOIeHUH Pe3UHbI ¢ 100aBKOI OUTyMa 1 HEOOJIBIINX KOJUYECTB CUHTETUYECKUX KaydyKOB.
YacTto HMKHUHI CIOW AENAlT MOPUCTBIM. PEMH NPUMEHSIOT IS MOKPBHITHS NOJOB IPOMBINI-
JICHHBIX 3/1aHUM, B TIOMELICHUSIX C MOBBIIIEHHON BJIAYKHOCTHIO WM BBICOKUMU TMTMEHUYECKUMU
TpeOOBaHUAMH (KyXHHU, CAHUTAPHO-TEXHUUECKHUE Y3JIbl, pa3eBAIKU U T.11.).

KoBpoBble cuHTEeTHYECKHE MaTepuaibl JIJs M0JIa UMEIOT OCHOBY W3 IMOJMypeTaHa (WiIH
JPyroro MmojuMepa), a s Bepxa KOBpa MPUMEHSIOT CHHTETHUECKUE BOJIOKHA, U3 KOTOPBIX U3T0-
TOBJISIFOT TKaHble U HETKaHble MOKpbITHs. Hampumep, BOPCOIUH COCTOUT U3 JIBYX CJIOEB: OCHO-
BOH €ro CIyXUT MOJIMBUHWIXJIOPUIHAS TUIEHKA, & TIOKPHITHE BBIIIOJHEHO U3 BOPCOBOM IPSIKU.

Hapsiny ¢ pynoHHbIMU MaTepHaiaMu JJisl yCTPOMCTBA MOJIOB MPUMEHSIOT TUIUTKH (popma-
toM 300x300 MM Wi Opyrux pasmepoB, TONMMHON 2..5 mm. Ilnutku mo cBoum cBoiicTBam
053Ky K JuHOoNMeyMaM. DOpMBI M LIBETA IUIMTOK J1a€T BO3MOXHOCTH CO3/1aBaTh Pa3HOOOpa3HbIE
PUCYHKH I10JIa.

MOHOJIUTHBIE TOKPBITUS MOJIOB (KUJIKUM JINHOJIEYM) MPEACTABIAIOT COOOM MacTUYHBIE
COCTaBbI HA OCHOBE NTOJIMMEPOB. B MacTH4yHBIE COCTABBI BXOAAT KUJIKUN NOJUMED, HATIOJHUTEIN
u nurMeHThl. CoCcTaBbl, UMEIOIINE KOHCUCTEHIINIO CMETaHbl, HAHOCAT Ha CIUIOUIHOE OCHOBaHHUE
nojna cioeM 0,5...1,0 cm. Ilocne 3arBepneBanust B TedeHue 1..3 cyTok oOpaszyeTcs CILIOLUIHOE
OeCIIOBHOE TIOKPBITHE TTONIa. Takue Mokl OTANYAIOTCS JOCTATOYHOM XUMHUYECKONH CTOMKOCTBIO,
M3HOCOCTOMKOCTBIO M XOPOILMM COIIPOTHUBIIEHUEM YAApHBIM Harpy3kam. B 3aBucumoctu ot BUja
MOJIMMEPHOI0 KOMIIOHEHTA Pa3InyaroT COCTaBbl HAa BOJHBIX JUCIEPCUSX MOJIUMEPOB (HApUMeEp,
Ha MOJIMBUHWIALIETATHOW SMYJIbCUM) U HA XKUJKUX TEPMOPEAKTUBHBIX OJIUTOMEpax (Hampumep,



HA OCHOBE SIOKCUAHBIX CMOJ). BTOpO# THUIT MAaCTUYHBIX COCTAaBOB JaeT 0oyiee MPOYHOE M XUMHU-
YECKU CTOMKOE MOKPBITHE IMOJIa.

Temnon30yANOHHBIE MAaTEPUAIIBI.

Temnon3onAMOHHbBIE JIACTMACCHl  HA3bIBAIOT T'a30HAINOIIHEHHBIMU MaTepuaniaMmi, T.€.
MarepuajamMi, OOJIBIIYI0 4YacThb 00beMa KOTOPBIX 3aHMMaeT BO3AyX. Pa3nmuyaroT sdeucrtsie
IJIACTMACCHI, B KOTOPBIX MEJIKHE MOPbI PACHOIOKEHbI 0€CIOPSAI0YHO, U COTOILIACTHI, B KOTOPBIX
BO3/YIIHBIE IOJOCTH UMEIOT MPABUIIBHYIO TEOMETPUIECKYIO (POpMY.

SldyencTele maacTMacchl B 3aBUCUMOCTH OT XapaKTepa Mop MOJpa3fielisaioTcs Ha MEHO- U
noporuiacTel. [leHomIacTel UMEIOT IPEUMYILECTBEHHO 3aKpBIThIE, HE COOOILIAIOLIUECT MEXIY
co0oii mopsl. B nmoporuiactax neperopoiku Mexy OTAeIbHbIMU SYeHKaMU HApyLIEHbI U MOJ0-
CTH COOOIIAIOTCS MEXIY COO0O0H; BCTpEHaroTCs MaTepualbl CO CMEIIaHHOW CTpYKTypoi. Jlms
TEIUIOU3OJISILIUY JIY4Ile IPUMEHSITh NEHOIIACThI, a MOPOIUIACTHI C COOOIIAIOIIUMUCS MEXKIY CO-
0ol sYeiiKkamMu 1eJIeco00pa3Ho MPUMEHSTh KakK 3BYKOIOTJIomaromui Mmarepuai. Hanbonee mm-
pOKOE€ MPUMEHEHHE B UHIYCTPUATLHOM CTPOUTENHCTBE MOIYYUIU TEHOMOIUCTUPOI, IEHOOIH-
HUBWIXJIOPHU/I, IEHOTIOJINYPETaH, MEHOIUIACTHI Ha OCHOBE (PeHONI(HOpMAITbIETUIHBIX CMOJI B MU-
nopa.

[M'uapoun3onsmoHHbIe MaTepuabl U TEPMETUKU

K nonumepHBIM THAPOU3OISAIMOHHBIM MaTepualiaM OTHOCSTCS, B TEPBYIO Ouepelb,
IUIEHKY Ha OCHOBE TOJIMATHIICHA, MTOJMBUHIIXIIOPHIA, TIOTUA300YTHIICHA U IPYTUX TOJIUMEPOB.
OTHU MJIEHKU MOXHO CKJIEUBATh WJIM CBApUBATh B OOJBIIME MOJOTHA JIJIsl yCTPOUCTBA CILTONIHOM
THJIPOU3O0JISIIUHN 0acCeHOB, pe3epBYapoB U T.II.

[IneHo4Hble THAPOUIOISAIUOHHBIE MATEPUAJIbl OTIMYAIOTCS I0JITOBEUHOCTHIO, HAIEKHO-
CTBIO M IIPOCTOTOM NMPUMEHEHNUS, HEBBICOKOM CTOMMOCTBIO U MaJIbIM pacxojioM noiumepa. Kpo-
M€ YUCTO TUAPOU3OJISIIIMOHHOTO Ha3HAYEeHHUsI, TPO3pauHble TUICHKH MPUMEHSIOT AJIs YCTPOHCTBa
OrpakJAIOIINX KOHCTPYKLUUN NapHUKOB, TEIUIML U IPYTUX MOJ00HBIX COOPYKEHUM.

TpyObl 1 caHUTAPHO-TEXHUYECKUE U3TETUS

Koppo3nonnasi cToMkocTs M HeOobIlas MIOTHOCTh IJIACTMACC OTKPBHIBAIOT IIUPOKHE
MEPCIIEKTUBBI AJI1 U3TOTOBJICHUS U3 HUX TPYO AJs BOJAOCHAOKEHUS, KaHAIM3AIMHA U TPaHCIOP-
TUPOBAHHUS arpPECCUBHBIX KUJIKOCTEH, a TAKKE CAHUTAPHO- TEXHUUECKUX U3JIEITHM.

[TnactmMaccoBbie TpyOBI Jierue MeTauindeckux B 4...5 pa3 MpH TOH ke MPOIMYyCKHOU CIo-
cobnoctu. CoeauHeHue Tpyd MOXKET OBITh OCYIIECTBJIICHO PA3THMYHBIMUA CIIOCOOAMU: CBApPKOH,
CKJIEMBAaHUEM WM Ha pe3b0e. HemocTaTok miacTMaccoBbIX TpyO — HU3Kas TEIUNIOCTOUKOCTD (st
6onpmmHcTBa U3 HUX — 60...80°C). g npousBoacTBa TpyO NPUMEHSIOT Yallle TIacTMacchl Ha
OCHOBE TOJUATHUIICHA, MOJMBUHUIXJIOpUAA U ToJumnponiieHa. [Ipo3paunsie TpyObl MOTy4aroT
U3 TOJUMETHIIMETAaKpUiIaTa, a TpyObl MOBBIIIEHHON MPOYHOCTU — U3 cTekomiacTuka. [lmact-
MaccOBbI€ TPYObI HCHONB3YIOT IS XOJIOJAHOTO BOJOCHAOXKEHUS, KaHAIM3AIMH, BOJOCTOKOB,
CKPBITOH MPOBOJKH, IpEHaXa, a TPYOBI-IIUIAHTH — B CEIbCKOM XO03siiicTBe. Bee BUIbI MtacTMac-
COBBIX TpyO CHa0XkaroT (PaCOHHBIMH JIETAISIMH.

CaHuTapHO-TEXHUYECKHE W3/eIHs U3 IIacTMacc (CMbIBHbIE 0auKu, CMECUTENH, PAKOBH-
HBI, BAHHBI) U3TOTOBJISIIOT MIPECCOBAaHUEM U3 (eHONI(OpMaTbACTUAHBIX, KAPOAMUIHBIX U APYTUX
MOJIMMEPOB, a MEJKUE U3AeNus (BEHTUISIUOHHBIE JeTalli, KPIOUKH U T.I1.) MOJIy4al0T METOJIOM
JUThA TOJ JaBJICHUEM WM IITAMIOBAaHHEM B OCHOBHOM M3 mnoaucTupoina. CaHuTapHO-
TEXHUUYECKUE WU3JETUs U3 TUIaCTMACC OTIUYAIOTCS: JIETKOCThIO; BHICOKOM MEXaHWYEeCKOW Mpod-
HOCTBIO; CTOMKOCTBIO K KOPpPO3UU PACTBOPOB KHCIOT, IIEIOYEH; KPACUBBIM BHEIIHUM BHJIOM.
HenocraTok miacTMaccoBbIX M3 — Manas MOBEPXHOCTHAs! TBEPJIOCTb (OHM CPAaBHUTEIBHO
JIETKO IapanaroTcsl U Teps0T BHEMIHUN BUI). Vcrob30BaHKE MIIACTMACCOBBIX TPYyO M cCaHUTap-
HO-TEXHUUYECKUX U3ENUI M03BOJISIET 5)KOHOMUTh YEPHbIE U IIBETHBIE METAJUIbI.

[IpuMmeHeHne MOIMMEPOB B TEXHOJIOTHH OETOHOB.

IlemeHTHBIN OETOH — TJIaBHEHUIIUN CTPOUTENbHBIN MaTepran. OH HE JUIIEH psija HEeIO-
CTaTKOB, B YACTHOCTH MOPUCTOCTHU, YTO JEJIAET €Er0 HEAOCTATOYHO MOPO30CTOMKHUM U IPOHMIIA-
€MBIM JIJIs J)KuaKocTel. CBeXHil OETOH IIJI0XO CIETUISIETCS C paHee YIOKEHHBIM OeToHOM. B psne
CIIy4aeB [IEMEHTHBIC OCTOHBI 00J1a1a0T HEJOCTATOYHON MPOYHOCTHIO MPHU PACTSKEHUU M M3TH-



0€, N3HOCOCTOMKOCTBIO, U, HAKOHELl, IEMEHTHBIE OETOHBI OBICTPO Pa3pyIIAIOTCS MO AeHCTBHEM
KHUCJIOT U HEKOTOPBIX COJIEH.

Jlnist ycTpaHEeHHUsl MM YMEHBIICHUS! YKa3aHHBIX HEJIOCTATKOB IIEMEHTHOro OeToHa paspa-
00TaHbl TUIIBI OETOHOB, B KOTOPBIX MUHEpPAIbHOE BSKYIIEE YACTHUHO WUIIU MOJTHOCTHIO 3aMEH -
ercs nosimMepamu. CylecTBYeT TpU TUIIA TAKMX MaTEPHUAJIOB: MOJIMMEPLIEMEHTHbBIE MaTEpUabl,
0OEeTOHOMOIMMEPHI U TOJIUMEPOETOHBI.

B nmonumeprieMeHTHBIX MaTepuaiax B OCTOHHYIO WM PACTBOPHYIO CMECh J00aBISIOT B
HeOoIbIKX KonnyecTBax (5...15% oT Macchl leMeHTa) MOJIMMEp, XOPOIIO COBMECTUMBII C Iie-
MEHTHBIM TECTOM. DTOMY COOTBETCTBYIOT BOJOPACTBOPUMBIE OJIMTOMEPHI, OTBEPKIAIOLINECS B
mpolecce TBepeHus: 0eToHa (HarpuMmep, BOJOpacTBOpUMBbIEe GeHoaPOopMabAeTHAHbIC MTOIUMe-
pbl) WIN Yalle BOJHBIE JUCIEPCUU MOJIUMEPOB (MOJIMBUHUIIALIETATa, CUHTETUUECKUX Kay4yyKOB,
AKPUJIOBBIX MOJIUMEPOB U 1p.). [lomumepiieMeHTHBIE pacTBOPHI U OETOHBI OTIUYAIOTCS] BHICOKON
aare3ueil K OOJIBIIMHCTBY CTPOUTENBHBIX MaTEpHANIOB, HU3KOW MPOHULAEMOCTBIO Ui JKUIKO-
CTEH, OUYEHb BBICOKOW M3HOCOCTOMKOCTBIO U YAAPHOW MPOYHOCTHIO. [IpuMeHstoT monumepiie-
MEHTHbIE MaTepuaibl JJsl HOKPHITHI I10JIOB IPOMBILIUIEHHBIX 3/1aHUM, B3JETHBIX IOJIOC a3po-
JIPOMOB, HAPYKHOW M BHYTPEHHEH OTAENKH MO OETOHHBIM U KHUPIUYHBIM MOBEPXHOCTSIM, B TOM
yuclie 1)1 HaKJIeHKU KepaMUYeCKHUX, CTEKISIHHBIX U KaMEHHBIX IUIMTOK, YCTPOMCTBa pe3epBya-
POB sl BOJBI U HEPTEHPOAYKTOB.

beronononumep npexacrasisier codboit OETOH, IPONUTAHHBIN I1OCJIE 3aTBEPAEBAHUS MO-
HOMEpaMHU WU S>KUJKUMHU OJUTOMEpaMH, KOTOpPBIE IIOCJIE€ COOTBETCTBYIOIIEH 00padOTKU
(HampuMep, HarpeBaHMs) IEPEXOAAT B TBEP/IbIC MOJIUMEPHI, 3aMOJIHSIONINE MTOPHI U IeEeKTH Oe-
ToHa. B pe3ynpTare sTOro pe3ko mosbliaeTcsa npouyHocth Oerona (o 100 Mlla u Gonee), ero
MOPO30CTOMKOCTbh U U3HOCOCTOUKOCTb. beronononmmep - MPAaKTUYECKH  BOJIO-
HenpoHunaem. s nomydeHus: 6€TOHOMOIMMEPa MPUMEHSIIOT CTUPOT U METHJIMETaKpHUIIaT, 1Mo-
JUMEpU3yIoLecs B 0ETOHE B MOJIUCTUPOI U MTOJIMMETUIMETaKpUIaT.

[Tomumep6eToH (Mm1acTOETOH) — Pa3sHOBUAHOCTh OETOHA, B KOTOPOM BMECTO MHUHEpab-
HOTO BSDKYIIETO MCIOJIb30BaHbl TEPMOPEAKTHUBHBIE IMOJMMEPHI (AMOKCHIHBIE, MONU3(UPHBIE,
denondopmanbaerugasie U ap.). [lomumepOeToH MonMydaroT CMEIIUBAaHUEM MOJMMEPHOTO CBSI-
3YIOLIEro U 3anoyiHuTeNnel. CBA3yrollee COCTOUT U3 JKUAKOTO OJMIroMepa, OTBEpAUTENs U TOH-
KOMOJIOTOI'O MHUHEPAJIBHOI'O HAMOJHUTENS, HEOOXO0AUMOTO Uil CHUKEHUS pacxoja MojauMepa u
yIy4IlIEHUs] CBOMCTB MonuMepoOeToHa. TBeperoT noauMepOeToHbl TP HOPMaJIbHOM TeMIepa-
Type B TeueHue 12...24 4, a mpu HarpeBaHUM — ele ObIcTpee.

OcCHOBHOE CBOMCTBO NOJUMEPOETOHA — BBICOKAss XUMUYECKasi CTOMKOCTh B KUCIIOTHBIX U
nienouHbIX cpeaax. [lommmepOeTonsl 0061aAa0T BEICOKOM MpoyHOCThIO (Tipu cxatun — 60... 100
Mlla, npu pactsokenuun — 20...40 MIla), na0THOCTBIO, U3HOCOCTOMKOCTBIO U OTJIMYHON ajre3ue
K ApyruM MatepuanaM. Hapsny ¢ 3TUM noauMepOeTOHbl  XapaKTepU3ylOTCs  MOBBIIIEHHOU
ne(hOpMaTUBHOCTHIO M HEBBICOKON TEPMOCTOMKOCTBIO. IX CTOMMOCTH HAMHOTO BBIIIE CTOMMO-
CTH OOBIYHOTO O€TOHa, HO, HECMOTpPS Ha 3TO, MOJUMEpPOETOHbI F(P(PEKTUBHO HCIONB3YIOT IS
YCTPOMCTBA 3aIIUTHBIX MOKPHITUIA U U3TOTOBJIEHUS KOHCTPYKIIMMA, paOOTAIOUINX B YCIOBHUIX XH-
MHYECKOM arpeccuu (XMMHUYECKHE M MUILEBbIe MPEANPUATHS), pEMOHTa KaMEHHBIX U OETOHHBIX
AIIEMEHTOB (BOCCTAaHOBJIEHUE MTOBEPXHOCTH, 3aJ1€Ka TPELIUH U T.I1.).

Kien Ha ocHOBE ONIMMEpPOB.

BonbimnHCTBO KileeB Al COETMHEHUMN 3JIEMEHTOB CTPOMTENBHBIX M3JIEIHA U KOHCTPYK-
U 1e1at0T Ha OCHOBE NoJauMepoB. OHU 001aJat0T BHICOKOHN KilesIel CoCOOHOCThIO K pa3Ho-
00pa3HbBIM MaTepuagam, OMOCTONKHA, MHOTHE M3 HUX BOJIOCTOMKH.

Jlnst HaKJIeWKH OTNIENIOYHBIX MaTepHalioB NMPU BHYTPEHHUX paboTax (JMHOJIEyMa, O0JIH-
[IOBOYHBIX IUIUTOK, JINHKPYCTA) MPEUMYILIECTBEHHO HCIOIb3YIOT KJIEU Ha OCHOBE BOAHBIX JIHC-
nepcuil MoNIMMepoB; sl KIeHKH 000€B — BOJOPACTBOPUMBIN KJIEH Ha OCHOBE METHIILIEIUTIONIO3BL;
JUTSL CKJIEUBAHUS 3JIEMEHTOB HECYIIMX KOHCTPYKIIMI 1 HAPY>KHOM OTAENKH — KJIEW Ha OCHOBE OT-
BeprKAaonmxcs cMoil. KauecTBo ckiieMBaHMS 3aBHCUT OT NMPaBHJIBHOCTH BBIOOpa THIIA KIes JJIs
JTAHHBIX MaTepHaioB, KayecTBa MOATOTOBKH MOBEPXHOCTH (CYIIKa, 0OeCcbUIMBaHUE, 00E3KUPH-



BaHWE W T.II.) U COONIOACHUS TPeOYyeMOro pekuMa OTBEpPXKACHUS Kiies (BpeMs, Temreparypa,
JaBJICHUE).

Martepuanbsl, MOTUGUITUPOBAHHBIC TTOJIMMEPAMH.

Onuum u3 3¢ (HEeKTUBHBIX HAMPaBICHUIN yIyUIIeHHUs] CBOMCTB TPAAUIIMOHHBIX CTPOUTENb-
HBIX MaTepuaioB — OETOHA, AepeBa, CCTECTBEHHOTO KaMHsl, OUTyMa U Ap. — cuuTaercs oopaboTka
uxX noauMmepaMu. MoauuKanuo MoJuMepaMu OCYIIECTBISIIOT CIEIYIOUIMMH MIpHEeMaMU: BBe-
JIEHUEM TOJIMMEPOB IMPH MEePEMEIINBAHUN CTPOUTEIBHBIX CMECEH; IPOMUTKOMN MOJIMMEpaMH To-
TOBBIX W3JICJIHMI; HAHECEHWEM IOJIMMEPHBIX MOKPBHITHIM Ha MOBEPXHOCTH; BBEIACHHEM MOJIUMEP-
HBIX BOJIOKOH U 3aIOJIHUTEIICH.

MonudunupoBanHnble MaTepuanbl O6Jarogaps BHICOKOW 3IaCTUYHOCTU MOJUMEPOB 001a-
JAIOT TIOBBIIICHHON MTPOYHOCTHIO MIPH CKATUH M PACTSDKCHUH, YIYUIICHHBIMU Ae(OpMaTHBHBIMU
CBOICTBaMH, MOBBIIIEHHBIM COIIPOTUBICHUEM TUHAMUYECKUM BO3/IE€HCTBUSAM, BHICOKOW XUMHUYE-
CKOM CTOHKOCTBIO, BOJIOCTOHKOCTHIO M BOJIOHENPOHHUIIAEMOCTHIO, MEHBIIOW HCTHUPAEMOCTHIO,
MOBBILICHHON aJre3ueH.

HpaKTI/I‘IeCKaﬂ YacCTb: BOIIPOCHI IJId CO6€C€I[OB3.HI/I$I.

Bomnpocsr:

1. Kakue marepuaiibl Ha3bIBalOT MOJIMMEPAMU?

2. Kak nozpaszensrorcs NOJIMMepsl 0 TEPMUUECKUM CBOHCTBaM?

3. Kakue nonumepsl Ha3bIBAIOT TEPMOILUIACTUYHBIMU?

4. Yem onpezensieTcs CBOMCTBO TEPMOPEAKTOIIIACTOB I1OCIIE OTBEPKACHUS TEPSATH CIIO-
COOHOCTB K pacIlIaBJIeHUIO?

5. ITo kakuM npu3HaKaM KJIaCCU(PULUUPYIOT ACCOPTUMEHT MOJIMMEPHBIX MaTepuaaoB?

IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. TuxonoB IO.M. CoBpemMeHHBIE CTPOUTENIbHBIE MaTEPUAIBl U APXUTEKTYpPHO-
cTpoutenbHble cuctembl 31aHui. Yacts |. CoBpeMeHHbIE CTPOUTEIbHBIE MaTePHAIIbl I YacTen
3MaHuil [DnexkTpoHHBIA pecypc] : yaeOHoe mocobue / FO.M. Tuxounos, C.I'. T'onouna, A.D.
[lapanenko. — OnekTpoH. TekcToBble naHHble. — CII6. : Cankr-IlerepOyprckuii rocynap-
CTBEHHBIH apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuter, DBC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexum nocrymna: http://www.iprbookshop.ru/74377.html

Ilepedyenn 1ONMOJHUTENBHOM JUTEPATYPHI

1. OpnoBa A.M. ®U3UKO-XMMHYECKHE METOABI aHAIM3a  MaTepuanoB [DJIEKTPOHHBIN
pecypc]: yue6Hoe nocodue/ Opnoa A.M., PomanoBa U.I1.— DnekTpoH. TEKCTOBBIE JaHHBIE.—
M.: MocKOBCKHI TOCYAapCTBEHHBIM CTPOUTENBHBIN yHUBEpcuTeT, Al [In Op Menna, D5CACB,
2016.— 205 c.— Pexum moctyma: http://www.iprbookshop.ru/49873.— SBC «IPRbooksy, mo
NapoJIro

2. Kanyctun, @®.JI. CoiicTBa  MaTepHaIOB W H3JEIHNA: JIAOOPATOPHBIA MPAKTHKYM:
yaeOHo-metoanueckoe mocodue / ®.JI. Kanyctun, A.M. Cnupunonona, 1.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit denepanuu, Ypansckuil (heaepaibHblii YHUBEPCH-
ter umenn tniepBoro Ilpesmnenta Poccum b. H. Enpnmna. - ExarepunOypr : M3gaTenbcTBO
VYpansckoro yauBepcuteta, 2014. - 93 c. : un., Tadn., cxem. - bubmuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DneKTpOHHBIN pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkwuH, JI.U. Crpoutensuoe marepuanosencuue / JL.U. JIBopkun, O.J1. J[BopkuH.
-M. : Uadpa-Umxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To e [DIeKTpOHHEIH pe-
cypc]. -URL.: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-MeTOAMYECKOT0 o0eclevYeHns CaMOCTOSITeIbHOM padoThl 00y4a-
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OIMXCS M0 AUCHUIINHE

1. Meroandeckue yka3zaHUs MO OPTaHHU3AIMHA CAMOCTOATEILHONW PabOThI CTYIEHTOB IO
qucuuminHe «MaTtepuaisl B IPOEKTHPOBaHUU ropoJcKoil cpeab». Ilaturopck: CKOY, 2023.

2. MeTtoauyeckue yKazaHHs K MPAKTUYECKUM 3aHITHUSIM M0 TucHUILuIiHe «Matepuanisl B
IIPOEKTUPOBAHUU ropoJIcKoi cpeab». [laturopck: CKOY, 2023.

Ilepeyenb pecypcoB MH(OPMANUOHHO-TEJEKOMMYHUKAIIMOHHOM ceTu «HTepHeT,
He00XO0IMMBbIX /LISl 0CBOEHUS! THCHUTLIMHBI

1. BBC «YuuBepcuterckas 6ubaroTeKka ornaitay» - http://biblioclub.ru

2. JluueH3uoHHas TOJHOTEKCTOBas 0asza ajekTpoHHbIx u3ganuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snexrponHas 6ubimoreka e-library — wwwe.elibrary.ru

4. DnextpoHHas OMOIMOTEKA M AJNEKTPOHHBIM Katajor HaydyHou OuOmmorekn CKDY —
http://catalog.ncstu.ru/

5. T'ocynapctBenHnast myOnuyHasi HayyHO- TexHu4deckas Oubmmorexka Poccum. (I'TIHTH
Poccun) www.gpntb.ru
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MMPAKTUYECKOE 3AHSATHE 13. CoBpeMeHHBIE 0T/IeJI0OUHbIE MATEPUAJIBI H3 UCKYC-
CTBeHHOro kamMHs. Kepamorpanmr.

Leab 3aHATHSA: U3YYEHHE COBPEMEHHBIX OTACJIOYHBIX MaTE€pUalOB U3 HUCKYCCTBEHHOTO
kamHs. KepamorpaHur.

3HaTh: OCHOBBI ApXUTEKTYPHOIO MaTEPUAIOBECHNUS

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
MOCJIEIOBATEIbHOCTD IPY BO3BEJICHUH 3/IaHUN U COOPYKEHUH C Pa3IU4YHBIMU apXUTEKTYPHBIMU
U TU3allHEPCKUMU PELICHUSMU; MPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKOU JIOKY-
MEHTAalUH Ha CTaJUU IPOECKTUPOBAHMS U BO3BEACHUS 3/1aHUM.

AKTYaJbHOCTh TeMbl OOBSCHIETCS HEOOXOAMMOCTHIO TOJYYEHHUS 3HAaHUH B obOiacTu
ApXUTEKTYPHOTO MaTepUaIOBEICHUS U HaBBIKOB PAIlMOHAILHOTO BHIOOpA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teopernueckasi yactb: Penko kakoil cOBpeMEeHHBIH UHTEpbEp 00XOaUTCS 0e3 JIeKOpH-
poBaHus kKadeneM. DTO HE TOJNBKO YAMUBHUTEIBHBIN MaTepual ¢ MIMPOKUM CITHCKOM XapaKTepu-
CTHK, HO M MOTPSCAIOLINI JEKOpP, KOTOPBIA MOXKET U3SIIHO YKpacuth 000 uHTeprep. Llupo-
KWW BBIOOD IUTMTKH MTO3BOJISIET TU3aHEPOM BOIUIONIATh HAMOO0JIee CMEJIbIe HIeH. DTOT MaTepuall
YMECTEH B JII000 30HE — Ha TOJY, CTEHE, JIeCTHUIAX U T.A4. PaccMoTpuM moapobHee, kakue BU-
JIbl ¥ TUTIBI UMEET Kadelb, a TAaKKe KaKUMH TEXHUYECKUMH XapaKTePUCTUKAMH 00J1a/1aeT.

Buapl, TUIIBL U KJTaCChl KEPAMUYECKOM TUIUTKH, OIUCAHUE UX TEXHUYECKUX XAPAKTEPUCTH

Marogsiii kepamorpanut Comnb-Ilepern (I'pec) ¢pabpuku Cersanit - xopoiee pemeHue s
MIOMEIIEHUI C BBICOKMM YPOBHEM ITPOXOJAUMOCTH.

1. Pa3HOBUIHOCTH K€paMHUECKOM TUIUTKU B 3aBUCUMOCTH OT THIIa IPOU3BOJCTBA

Pa3znenstoT MHOXKECTBO TUIIOB Kadelis, KOTOpbIE Pa3HATCS APYr OT ApYyra, Kak Mo TeXHU-
YECKUM XapaKTEepUCTHUKaM, TaK U 10 BHEIIHEMY BUy. OCHOBHbIE U3 HUX:

1. Maitonuka. Kagens ¢ kpynHonopuctoit (pakTypoii, O0CHOBa KOTOPOIM COCTOUT U3 Kpac-
HOT'O TUIa TTUHBL. Ee BHEUIHSS MOBEPXHOCTh MOKPBIBAETCS HENMPO3pAayHOW IJ1a3ypblo, HA KOTO-
PYIO HAaHOCHUTCS LIBETHOE M300paskeHHe. Mailonuka JBaxkpl 00XKHUraeTcs, MpOLeHT ee BOJOIO-
riomeHus cocraisier 15-25%. O6nagaer okpyribiMu (OpMaMu U XapaKTEPU3yeTCsl BBICOKUMU
MOKa3aTesIMU IPOYHOCTH. Yalie BCero MCroiab3yeTcs Uil OTAEIKA BHYTPEHHUX CTEH B MOMeE-
HIEHUSIX C HU3KUM YPOBHEM BIJIKHOCTH.

2. @asnc. Tak e U3BECTEH Kak Oenas kepaMuKa, T.K. B COCTaB MaTepuala BXOJIUT Oenas
rvHa. Jlunesas cropoHa MokpsiBaeTcs ria3ypbeto. C TOUKM 3peHUs NPUMEHSEMBIX B IPOU3BOJ-
CTBE TEXHOJOTHH, a Takke Mo 0a30BbIM MaTepuaiam, ¢asHc noaoden dapdopy. PasHc — 310
Kadenb KOTOPBI MPOU3BOAUTCS MOCPEACTBOM JBOMHOro obxwura, umeer 10-20% Bozgomorio-
meHus. Mcnonp3yercs B CyXux MOMELICHUSX, Ul OOJIHUILIOBKH JIFOOBIX TOBEPXHOCTEH.

3. Korrogopre. Tun npeccoBaHHON MIUTKU, KOTOpasi TakKe MOANAETCS JBOMHOMY 00-
JKUTY, C BHEIIHEW CTOPOHBI CTOPOHBI MOKPBHIBAETCS HEMPO3payHOU Tia3ypbro. Takas IMIuTKa
UMEET MOBBIILIECHHBIE XapaKTEPUCTUKU MPOYHOCTH, T.K. B €6 OCHOBE HECKOJIbKO BUOB TJIMHBI.
Benuunna BogonornomeHus — 7-15%. Kiagyt Ha monax BHyTpH 37aHUA.

4. Korro. HernasypoBanHas miMTKa U3roTaBiMMasi U3 KpacHOW riauHbl. [Ipu nmpousBo-
CTBE MPOXOJUT OMH 00KUT. [1o MOBEpXHOCTH KOTTO MPOXOIAT CHEIHMATbHBIMU LIETKAMH, MTOCTIe
4ero Ha Hel 00pa3yroTcs TBepble Oyropku. B OCHOBHOM HCIMOJNB3YIOT ISl OTACJIKH Ha BHYT-
PEHHUX T0JIaX, MHOT/a Ha OTKPBITHIX Mojiax U ¢acanax. BennunHa Bogonornomenus — 3-15%.

5. MoHokorrypa. [IpeccoBanHas riazypoBaHHas TUIMTKA, KOTOPAsk MOKET MPOU3BOIUTh-
csl, KaK U3 KpacHOM, Tak u u3 6enoit riaunsl. [lepBas umeet 0-20% BogomnornomieHus, BTopas — 0-
10%. OGxuraeTcst eAMHOKAbI, YCTOMUNBA K MOPO3aM, MIOATOMY 4acTO MPUMEHSIETCs IS YKIaa-
KM Ha HApYKHBIX MoJiaX. Takyke mMpUMEeHseTCs sl OOMHUIIOBKH BHYTPEHHHUX CTEH U TOJIOB.

6. Knunkep. Pa3HOBUIHOCTH TJTUTKA OJTHOPA30BOTO OOKHUTa, UMEIOIINI Pa3HOIBETHYIO
VILTIOTHEHHYIO OCHOBY. Hapy)kHast CTOpOHA MOKET OBbITh KaK IJIa3ypOBaHHOM, TaK U HETJIa3ypo-
BaHHOU. OCHOBHBIC XapakTepucTuku: 0-6% BomOIOTIIONICHHS, OOJIbINAs TOJNIIWHA, HU3KAs TI0-
PUCTOCTh, BBICOKME MMOKA3aTENIM MEXAHUYECKOW MPOYHOCTH, YCTOMYMBOCTh K XMMHUKaTaM. Mo-



KET MPUMEHSATHCS B OOJIMIIOBKE HAPYKHBIX U BHYTPEHHUX TOJIOB, acajos, a TaKxke s O0pTOB
Oacceifna.

Jlnist BAHHOM KOMHATHI JUIS 110JIa CTOMT BBIOMpATh IIMTKY BOJOIOTJIOUICHHEM He Ooiee
3%, mi1sg cteH — He 6oee 20%!

7. Kpacubiii rpec. Tak Ha3bIBaeTCs KEpamMOIPaHUT HAa OCHOBE M3 KPACHOH INIMHBI. JTO
IpeccoBaHHas Herja3ypoBaHHAs KepamMHuecKas ITUTKA, KOTOpasi MPOXOAUT OAuH 00xur. Mmeer
0-4% Bomonornomenus. Vicnonb3yeTcst Ui yKIAIKd HAPYKHBIX U BHYTPEHHUX TOJIOB.

8. I'pec mopuennanato. Takke KepaMOrpaHUT, HO HA OCHOBE CBETJION INIMHBI HECKOJIbKHUX
coptoB. Mmeer 0-0,5% Bogomnornomenus. Exo 0OIUIIOBBIBAIOT HApy>KHBIE M BHYTPEHHHUE TOJbI,
MOJIOKOHHUKH, CTOJICIIHUIIBI U (acaibl.

Knunkep - yHUBepcanbHOE pElIeHHE Kak JUId 1o, Tak ¥ it creH. Ha ¢oTo snemeHTs
KoJutekiuu Tajo mpousBoacTBa Gadbpuku Gresmanc.

Kepamorpanur (kepaMu4ecKuil 'paHUT, KEPOIPAHUT) — HCKYCCTBEHHBIH OTAEIOYHBIN
MaTrepuall, OYeHb MIPOYHBINA U TBEP/bIM, UMUTUPYIOLIMI HATYpaJIbHbIA KaMeHb. Bonpeku Ha3Ba-
HUIO, HE COACP)KUT TPAHUT B CBOEM COCTaBE, HO IMIOX0K HA HETO MO (PU3NIECKUM CBOWCTBAM.

Co3nad B koHIle XX BeKa.

[Ipon3BoauTCS METOJIOM MOJYCYXOI'O IMPECCOBAaHUS U3 IPECC-MOPOIIKA IPU JIaBICHUU
400—500 xr/cm?, c¢ mocnenyrommm oOxurom mnpu temmeparype 1200—1300 °C. Ilpecc-
MOPOUIOK, B CBOIO OYepeib, MOIYYAI0T U3 IIIMKEPa, KOTOPBIN MpEACTaBIIeT COO0H TIIaTeIbHO
TOMOT€HU3UPOBAHHYIO CMECHh ChIPhEBBIX KOMIIOHEHTOB: O€OXKTYIHECs TJIMHBI U KaOJIUHBI (111a-
MOT), KBapLEBbIN [1ECOK, IJIAaBHU (T10JIEBBIE IINATHI U IErMATUTHI), BOJA.

W3navanbHO KepaMOTrpaHUT MOABHIICS KaK IJIMTKA JIJIS TEXHUYECKOro MPUMEHEHUs (AJis
YCTPOICTBA MOJIOB B NOMEILEHUSAX C CYLIECTBEHHBIMU Harpy3kamu, HallpuMep B 0OIIECTBEHHbIX
MeCTaxX U B 3/IaHUSAX IMPOMBIIUICHHBIX MPEANpUATHii). 3a nocnenuue 15 et npubaBmIIvCh HOBBIE
BU/JIbI IUTUTKU. 3a4acTyto 0a30Basi CMECh OKPAILIMBAETCS MyTEM BBEACHUS B HEE OKpAIIMBAIOIINX
OKHCJIOB, KOTOPbIE XOPOIIO AUCHIEPIUPYIOT MPU 00XKUTE B MOJTypacIljiaBlIeHHON Macce.

[IpuMeHsieTcst kepaMOTrpaHUT B Ka4eCTBE OTJEIKH COBPEMEHHBIX 3[JaHUN U CTPOCHMI, B
Ka4yecTBEe OTJIEJIOUHOr0 MaTepHaia, a Takke Ha (acagax U BHYTpPEHHEH OTAeIKe MpU 00yCcTpoii-
CTBE TOJIOB U CTeH. J{J1s1 yKJIaJKu KepaMOorpaHuTa He00X0JUMO HCITI0JIb30BaTh TOJBKO CHEIHalH-
3UPOBAaHHBIE KIIEEBBIE COCTABBI.

CaoiicTBa

VYHuKanbHbIE 3KCIUIyaTallUOHHBIE CBOWMCTBA KEPAMOIPAaHUTA IO3BOJSIOT HCIIOJIb30BaTh
ero aJis o0IuIoBKY (acanoB U AJis BHyTpeHHel otaenku. Kepamorpanut JoaroBeyeH U MpoyeH,
HU3Kasl MOJIBEPKEHHOCTh MEXaHMUECKUM MOBPEXIECHUAM, LlapalHaM, uctupanuo. Kepamorpa-
HUT HE TMOJBEP’KEH pPa3pyLICHUIO OT BJIAXXHOCTHU W MepenajgoB Temreparypsl. Kepamorpanur,
YII0KEHHBIN C COOIOZICHUEM TEXHOJIOTHH YKJIaIKU, IPEBOCXOIHO JIEPKUTCS HA CTEHAX M Ha IOo-
Jy Ha OPOTSHKEHMM JUIMTEIBHOTO CpOKa. DCTETUYECKHE KadecTBa KepaMOTpaHUTa IMO3BOJISIOT
pean30BbIBaTh CaMble CMeEINbIe JM3aifHepCKUe pelleHus A J00ro HHTepbepa wiu Qacana,
ATOMY TaK)Ke CIIOCOOCTBYyeT Ooraras majauTpa IBETOB U (akTyp.

bnaronaps TeXHOIOTUM MPOU3BOACTBA KEPAMOTPAHUT 00J1alaeT ClIeIyIOIUMH TeXHUYe-
CKHMH XapaKTepPUCTUKAMHU:

- Hu3koe Bojomnornomenue (<0,05 % mo macce[Ilo macce unu 06beMy kepamorpanura?|
, TOTrJla KaK y HaTypaJbHOIro rpaHuta 5 %) U, Kak CJIEeICTBUE, MOPO30CTOMKOCTh. OJHAKO HU3KOE
BOJIONIOIJIONIEHUE KEpAaMOTpaHUTa MPUBOJUT K TOMY, YTO Ha MOpO3€ IUIUTKH, YJIOKEHHBIE Ha
LIEMEHTHYIO CMeCh, OTcinanBaroTcs. [1oaToMy ykiaaka MIMTOK U3 KEpaMOrpaHUTa Ha LIEMEHTHYIO
MOAYIIKY OCYLIECTBIISIETCS TOJIBKO B IIOMEIIECHUSAX, @ BHE UX KEPAMOIPAHUT UCIIOJIb3YETCS C Me-
TaJNIOKOHCTPYKIUSAMH JINOO CO CIIENUATN3UPOBAHHBIMU KJIEEBHIMU COCTaBaMH.

- CTOMKOCTb K BO3/IEHCTBHIO XUMUYECKHUX BEIIECTB;

- rTyOWHA 1IBETa U PUCYHKA;

- ylapHasi IpOYHOCTh M MMPOYHOCTH HA U3THUO;

- CTOMKOCTb K «TEPMUYECKOMY IIOKY» (IIepernaay TeMIeparyp);

- IOCTOSIHCTBO 1IBETA 1101 BO3JACHCTBUEM BHEIIHUX (DAKTOPOB;



- BO3MOXXHOCTH IPOM3BOJICTBA TBEPAOH CTPYKTYPHOH MOBEPXHOCTH, 0OJajaronield aH-
TUCKOJIB3ALIMMHU CBOWCTBAMH (MCII0JIb30BaTh HA YIIULIE).

- HyJieBas NapONpPOHUIAEMOCTh, BKJIIOYasl Mapbl CaMbIX Pa3HbIX XUMHYECKHX COEIUHE-
HUH, YTO MO3BOJISAET KAK 3alMLIATh OT BOASHBIX IIapOB KOHCTPYKLMH 32 KEPAMIPAHUTOM, TaK U
OJIOKMPOBATH SMUCCHIO BPEIHBIX XMMUYECKHUX BEIIESCTB U3 INTyOMHBI KOHCTPYKUUH ((popmanbie-
ruz u3 gpaneps! i OSB, cTHpPOI U3 eHOIIacTa, aMMHUAK U3 JKeJIe300eToHa U T.11.)

B mporuecce ykianku nmpupoIHBIA KaMeHb M KEPaMOTPAaHUT BEAYT ce0si HEMHOTO IO-
paszHoMmy. IIpu cXBaTbIBaHMM KJIEEBOIO pacTBOpa C IPUPOJHBIM KaMHEM KJIEH, IPOHUKAS B IOPbI
Y MUKPOTPELLIMHBI, MOYKET BbI3BaTh HAa IIOBEPXHOCTU MaTepualla CKBO3HOE IPOCTyIaHUE IISITEH,
n30aBUTHCA OT KOTOPBIX OyleT MPAaKTHYECKH HEBO3MOXKHO. KepaMorpaHuT juiieH noJo0HOro
HenocTtaTka. CTOUT OTMETUTh, YTO MHUKPOTPEIIMHBI €CTh Y JIIOOBIX MPUPOTHBIX KaMHEH, BKIIIO-
yasi IparolcHHbIE.

HekoTopeie npousBoauTenu pazpaboTaiu Ui CBOET0 KepaMOIpaHWTa aHTHOAKTepUasb-
HOE€ IOKpBITHE, BKIIIOUarollee B ce0sl MOHBI cepedpa, YTo oOecreunBaeT 3allUuTy OT Pa3MHOXKe-
HUS OaKTepHUH.

Bunel kepamorpanura

Ha ceronnsmnuil 1eHb pa3innyaloT HECKOJIBKO BUJOB KEPAMOTPaHUTA:

TexHuueckuil kepaMOrpaHUT HAllOMUHAET OOBIYHBIN NPUPOAHBIM rpaHuT. Hes3bickare-
JIEH ¢ BUJY, HO TEXHOJIOTUYEH, OTHOCUTENIBHO JIENIEB U COXPAHSET CBOM BHEIIHUHN BUJ JECITHU-
JETUSIMM, JaKe TP UHTEHCUBHOM MCTUPAIOIIEM BO3JIEHCTBUU HOTaMH.

['mazypoBaHHBIM KepaMOTpaHUT — 3TO KEpaMOTPAHUT, HA KOTOPBIHA ObLIa HaHECEHa IJa-
3yphb € HOCJIEIYIOIUM O0XXHUIOM s 3aKkperuieHus. Kak mpaBuio, riaa3ypoBaHHBIR Kepamorpa-
HUT NpOYHEE U Ha/lEXKHEEe HaloJIbHOW KepaMUYECKOM IIIMTKU, OJHAKO INPH JJIMTEIbHOM U HH-
TEHCUBHOM HCIIOJIb30BaHUU TEPSAET CBOM BHUJI, KAK U B CIIy4ae ¢ KEPaMUYECKOU IUIMTKOH, II03TO-
My €ro 0ObIYHO MCHOJB3YIOT /Ul IOMEUICHU U YCTAaHOBKU B MECTaX, KOTOPbIE HE MOJIBEPIa0T-
Csl THTCHCUBHOMY MEXaHUYECKOMY BO3JIEHCTBUIO.

MartoBbIil KEpaMOTpaHUT — HENOJIMPOBAHHBIN KEPAMOTPAHUT.

ITonnpoBaHHBIN KEPaMOTPaHUT — KakK IIPaBWIIO, 3TO KEPAMOIPaHUT, OTIOJIMPOBAHHBIN
110 3epKajbHOro Osecka. M3-3a JIUTEIBbHOCTH U CIOXXHOCTH Ipoliecca MOJTUPOBKU KaMHS MOJIH-
POBaHHBI KEpPaMOTPaHUT OOBIYHO JOPOXKE MATOBOrO (HO BBINIAAUT HamMHOro 3¢ddexrtueit). B
IPOLIECCE UCTUPAHUSI CION MOJUPOBKH OOBIYHO IpyOeeT, U MOJIMPOBAHHBIA KEpaMOIPaHUT Mpe-
BpallaeTcss B MaToBbl. Kpome TOro, mockojbKy MOJIMPOBKA «BCKPBIBAET» /10 TOTO 3aKPBITHIE
MOpBI, MOJUPOBAHHBIA KEPAMOTPAHUT OKPAILIMBAETCS MUTMEHTHBIMU KPACUTEISIMU, B TOM YHCIIE
3arpsI3HEHUSAMH, YTO MPOSIBISIETCS MHOTAA NPSIMO MPU 3aTUPKE IIBOB — OCTAaTKM 3aTUPKHU OCTa-
I0TCS B TIOpax, U 3T0 BUAHO. [I0ATOMYy NOJMPOBaHHBIM KEpaMOTPAHUT MOKPBIBAIOT JIAKOM TNPHU
U3TOTOBJICHUH, A €CIIU HeT (OYeHb HEepPEe/IKO), pEeKOMEHIYEeTCs cpa3y mociie 0OJIMIIOBKU MOKPbI-
BaTh €r0 JIAKOM, BOCKOM U TOMY MOJOOHBIM.

CTpyKTypHpOBAaHHBIH KEpaMOTPaHUT, WU KEPaMOTPAHUT C pesbe(HON MOBEPXHOCTHIO.
HekoTopsie BUIbI TaKOrO0 KepaMOTpaHUTa UMHUTHUPYIOT JIEPEBSIHHBINA MapKeT (Torjaa OH Ha3blBa-
eTcs «kepamMuueckuil mapker»). CoBpeMEHHbIE TEXHOJIOTUH MO3BOJIIIOT MacCOBBIM ITPOU3BOIH-
TEJSIM BOCIIPOU3BOJIUTH CTPYKTYPY U BUJ, HAIPUMED, HATypalIbHOrO KaMHs. Takke BcTpedaeTcs
CTPYKTYPUPOBAHHBIN KEPAMUYECKUI TPAHUT «I10J TKaHb)», «II0J HATYPAIBHYIO KOXKY», a TaKKe
KepaMOTrpaHuT ¢ penbeHbIMU pucyHkamu. CriocoObl 00pabOTKH TaKoro rpaHUTa JIOCTATOYHO
pa3sHo0Opa3Hbl — OT TPABIEHMS JO HAHECEHUS CYCaJIbHOIO 30JI0Ta.

CartuanpoBaHHBIA (MM «0OpaOOTaHHBIM BOCKOM») Kepamorpanut. [lepen oOxkurom Ha
MIOBEPXHOCTh MOKET HAHOCUTBCS CIIOM MUHEpalIbHBIX coiel. [ToBepxHOCTh mosrydaeTcs ciierka
OJIeCTSIIeH, «MATKOY», HO SBISIETCS HATYpPaJIbHOM, MEXaHWYECKA HEe 00pabOTaHHOW M HE TaKOW
CKOJIb3KOH, KaK MoJIMpoBaHHas. Takasi NOBEPXHOCTh SBJISIETCS ACKOPATUBHOM U HE JIEP>KUT 3HA-
YUTENbHBIX HAarpy30K.

JlanmaTHpOBaHHBIA (WIPUTEPTHII» — B MEPEBOJE C MTAIBSIHCKOI0), UMEIOIINIA KOMOU-
HUPOBAHHYIO HEOJHOPOAHYIO (DaKTypy: HAIOJIOBHHY MAaTOBYIO, HAlOJIOBHUHY MOJUPOBAHHYIO.
M3rotaBnuBaioT criocoOOM MOBEPXHOCTHOW HUTU(OBKH, KOTOPHIH obecnieunBaeT 3dekt momy-



MOJIMPOBAHHOM MOBEPXHOCTU. TE€XHOJIOTHS JaNNaTUPOBAHUSI — HOY-Xay UTAJIbIHCKUX MPOU3BO-
JTUTeNe, Tody4Yiia B HAacTosIee BpeMsl IKUPOKoe IpuMeHeHue. B nmporecce 06paboTku mMare-
pHualia UCIOJIb3YI0T ocoOble kKaMHU Juisi nmudoBku. [Iponecc numdoBku 3aHUMAET HEMHOTO
MEHBIIIE BPEMEHHU, YEM MOJUPOBAHHOTO. OOpabOTKY BHINOJIHAIOT 0 TAKOTO COCTOSHUS, KOrJa
IUTATKA emé He mpuolpelia SpKoro CILIONIHOTO OJecka. B UTore BHENIHSS CTOPOHA MOJTYICHHOTO
KEepaMOrpaHHUTa COCTOUT U3 PA3IMYHBIX Y4aCTKOB: HEOOPaOOTaHHBIX, TISHIEBBIX U LIEPOXOBa-
THIX. B OTIM4YMe OT MOJMPOBAHHOTO, C MOBEPXHOCTH MaTepuana mnpu oOpaboTke cpesaercs
MEHBILINN CJIOW, YTO U MOBBIIIAET U3HOCOYCTOMYMBOCTh KepamorpanuTa. Mcnons3zyercs nis oT-
JIEJIKH TIOJIOB TIOMEIICHHIA ¢ OOJBIIION MTPOXOIUMOCTHIO: OOIIIECTBEHHBIX MECTaX, KOHTOpax, TOP-
TOBBIX LIEHTPAaX U TaK Jajee.

JIBoiiHAsi 3achlllKa — TEXHOJIOTHSI MPOU3BOJACTBA KEPaMOIpaHUTA, Ojarojapsi KOTOpoOi
BEPXHUU CJIOW IIIUTKU (OKOJIO 3 MM) BBIMIOJIHEH W3 HEOOXOAMMBIX I[BETOB, a HWKHUN (OCHOB-
HOW) M3 TOTO K€ MarepHalia, TOJbKO HEOKPAIIEHHOT0. DTOT METOJ IeIECO00pa3HO MCIOIb30-
BaTh JIJISl HACBIIIEHHO APKHUX, CAMBIX PEIKUX U JOPOruX 1BETOB. HampuMep Takux, Kak KpacHbIH,
OpaHXEBbIW, CUHUH, 3€JIEHBIN, KENTHINA. [Ipr 3TOM TEXHOJOTUHM COXPAHSIIOTCS BCE TEXHUYECKUE
XapaKTEPUCTUKH KEPAMOrPAHUTA, IPU 3TOM CYUIECTBEHHAs SKOHOMHUS HMJET 3a CUET HUIKHEIO
cios. Iloka3arenb M3HOCOCTOMKOCTH OCTAETCS TEM JK€, YTO M Ha IUIMTKE, MPOKPAIICHHOW Ha
nonHyo Maccy. Mcnonbe3yeTcst B MecTax ¢ O0JbIION MPOXOAUMOCTBIO JIOACH U MPUHIIUITHAIBHO
OTJINYAETCS OT IJIa3ypPOBAaHHOTO KEPaMOTPAHUTA.

HpaKTI/I‘{eCKaﬂ HYacTb: BOIIPOCHI AJIA CO6CCGI[0B3HH$I.

Bonpocsr:
1. Yto Takoe CaTHHUPOBAHHUE.
2. Yro Takoe nanmaTupoBaHHHUE.

Ilepeyenb 0CHOBHOI1 TUTEPATYyPBHI

1. Tuxonos HFO.M. CoBpeMeHHBIE CTpPOUTENIbHBIE MaTepUalbl U APXUTEKTYPHO-
cTpoutenbHble cuctembl 3nanuid. Yacts |. CoBpeMeHHBIE CTPOUTETBHBIE MAaTEPHAIIBI IS YacTen
3naHui [DaexkTpoHHBIA pecype] : yuebHoe mocobue / FO.M. Tuxonos, C.I'. ['onoBuna, A.O.
[Mapanenko. — OnekTpoH. TekctoBble AaHHble. — CII6. : Canxr-IlerepOyprckuii rocynap-
CTBEHHBIM apXUTEKTYpPHO- CTpOoUTeNbHBIN yHUBepcuteT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum noctyma: http://www.iprbookshop.ru/74377.html

Ilepeyennb 10MOJHUTENBLHO JUTEPATYPHI

1. OpnoBa A.M. Du3nKO-XUMUYECKHE METOJbl aHAIU3a  MaTepHalIoB [DIEKTPOHHBIN
pecypc]: yuebnoe nocodue/ Opnoa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBbIE TaHHBIE.—
M.: MOCKOBCKHUI TOCYAapCTBEHHBIN CTPOUTENBHBIA YHUBEpcuTeT, Al [In Op Menna, ObCACB,
2016.— 205 c.— Pexum mocryma: http://www.iprbookshop.ru/49873.— DBC «IPRbooksy, mo
MIapOoJII0

2. Kanyctun, @®.JI. CBoiictBa  MaTepHallOB U M3JEIMNA: JIAOOPATOPHBINA MPAKTHKYM:
yuebHo-MeTonudeckoe ocooue / @.JI. Kanmyctun, A.M. Cnupunonosa, 1.B. ®omuna ; Munu-
cTepcTBO 00pa3zoBaHus U Hayku Poccuiickoit denepanunu, Ypanbckuil ¢enepaibHblii YHUBEPCH-
teT uMeHu nepsoro IIpesunenta Poccum b. H. Enbrimua. - ExatepunOypr : M3marenbcTBo
VYpanbeckoro yauBepcuteta, 2014. - 93 c. : mi., Tabn., cxem. - bubmmorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DnexkTpoHHBII pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JBopkun, JL.U. Crpoutenbroe MarepuanoBenenue / JIL.U. JIBopkun, O.J1. JIBopkuH.
-M. : Uudpa-Unxkenepus, 2013. - 832 c¢. - ISBN 978-5-9729-0064-0 ; To ke [ DneKTpOHHBIH pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806
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http://biblioclub.ru/index.php?page=book&id=144806

Ilepeyennb yuyeOHO-MeTOANYECKOT0 00ecleYeHUsI CaAMOCTOSITEIbHONH padoThl 00y4a-
IO XCS 10 AUCUMILINHE

1. Meroauueckre yka3zaHUsl MO0 OpPTaHU3AIMHM CAMOCTOSTENFHONW pabOTHl CTYJCHTOB IO
JucuuIuinHe «MaTtepuasbl B IPOEKTUPOBAHUU ropoickoit cpenbh». [laruropeck: CKOY, 2023.

2. MeTtoauveckue yKa3aHHs K MPAKTUYCCKUM 3aHATHUSM MO TUCHUILINHE «Matepuansl B
MPOEKTUPOBAHUHU TOPOJICKOM cpeably. [Iaruropck: CKOY, 2023.

Ilepeyenb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH «AHTEepHETY,
He00X0MMBbIX /115l OCBOEHHS TUCIHUIIUHBI

1. OBC «YHuBepcureTckas 6ubimoTeka oHaan» - http://biblioclub.ru

2. JluueH3noHHas MOJHOTEKCTOBass 0asza asjekTpoHHbIXx u3ganuii —2IBC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snektponHas 6ubaroreka e-library — www.elibrary.ru

4. DnexTpoHHass OMOMMOTEKA M BJCKTPOHHBIM KaTajmor HayyHoi Oubmmorexku CKOY —
http://catalog.ncstu.ru/

5. TocymapcTBeHHass myOnwuHas HaydyHO- TexHU4eckas Oubnmoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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HPAKTUYECKOE 3AHATHE 14. Teniou301siuOHHbIE MATEPUAJIBI.

Lesb 3aHATHA N3yUEHHE TETIOM30JSIIIMOHHBIX MAaTEPHAJIOB.

3HaTh: OCHOBBI aPXUTEKTYPHOI'O MaT€pPHAIOBEICHHUS

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
II0CJIEI0BATEIbHOCTD IPU BO3BEACHUU 3/1aHUM U COOPYKEHUH C pasInYHbIMU apXUTEKTYPHBIMU
U JIM3aHEPCKUMH PEIICHUSIMU; MPOU3BOAMUTH Pa3pabOTKy NMPOEKTHO-TEXHOJIOTUYECKOH JOKY-
MEHTAalMU Ha CTaJUH IPOEKTUPOBAHMSI U BO3BEICHUS 3/1aHUI.

AKTYaJlbHOCTh TeMbl OOBSCHIETCS HEOOXOAMMOCTHIO TOJYYEHHUS 3HAaHUH B oOiacTu
ApPXUTEKTYPHOI'O0 MaTEpUAIOBE/IEHUS U HABBIKOB pallMOHAJILHOI'O BHIOOpA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teoperuueckasi yactb: Pacan (¢pp. facade — mepennuii) — HapykHas, JUIEBas CTO-
poHa 3manusi. Takxe (acazoM Ha3bIBAIOT YEPTEK OPTOrOHAIBHOW MPOCKIMH 3JaHHUS HA BEPTH-
KaJbHYIO ITJIOCKOCTb. POPMBI, MPOMOPILUH, BHEIIHUHN BUJ (acaja ONpeaestoTcs Ha3HaYeHUEM
(criermpuKON M TUIIOM) 3IAHUS W/ COOPYXECHHS, €r0 KOHCTPYKTHBHBIMH OCOOCHHOCTSIMH,
CTHJIMCTUYECKHM PELICHUEM €ro apXUTEKTypHOro odpasa. Pa3znuuaroT riaBHbIA, OOKOBOH, 3a1-
HU acampl.

Orpaxaarone KOHCTPYKIUH — CTPOUTENIbHbIE COOPYKEHUsI (CTEHbI, MEPEKPBITUS, TO-
KPBITUS, KPBIIIA M T.J.), BHIMOJHSIONME (YHKINU OTPAKICHUS W/WIM pasfesieHus 00BheMOB
(momewenuit) 3nanus. [IpeqHasHaueHs! Ui 3alIUThl TOMEIIEHU OT BHEIIHUX BO3/EHCTBUNA —
XO0JI0/Ia, COJTHEYHOH pajualiy, BeTpa, Biard, nryma u 1.7. Orpaxxaaromune KOHCTPYKIIMA MOTYT
OBbITh HECYIIIMMH WM CAMOHECYILMMHU, HApYKHBIMU WIM BHYTpeHHUMH. Dacag — He YTO MHOE,
KaK BHEIIHUWA BUJ OTPAXKIAIOIINX KOHCTPYKIIHM.

ITpu 0OycTpoiicTBE HAPYKHBIX OrPaKJAOIINX KOHCTPYKIMHM BaKHYIO pOJIb UTPAET yTell-
autenb. Ero 3amadya — yMEHBIINUTH TEIUIOBBIC TIOTEPH KHUIIBIX W IMPOMBIIUIICHHBIX 3/IaHUHN U CO-
OpYKECHUH. YTEIUIAIOIUNA CTpOMMAaTepran OTJIIMYAETCA MOPUCTON CTPYKTYpOM, Majaol IJIOTHO-
cThi0 (He 6osiee 600 Kr/M3 ) U HU3KOM TEIMIIONMPOBOTHOCTHIO.

Vcnonb30BaHue TEMION30IAMOHHBIX MATEPHUATIOB YMEHBIIIAET TONIIMHY U MacCy CTEH U
OTPaXIAIOUINX KOHCTPYKIIMH, CHIYKAET pPAacXOJ] OCHOBHBIX KOHCTPYKTHBHBIX MAaTepHajoB,
YMEHBIIAET TPAHCIOPTHBIE PacX0/Ibl U CHIDKAET CTOMMOCTh CTpouTenbcTBa. Kpome Toro, Giaro-
Japsi COKpAIIEHUIO TIOTEPh TEIUIa yMEHBIIAETCs pacXo 1 TOIMBa. MHOTHE yTerIuTeu 01aroa-
P51 BBICOKOM MOPUCTOCTH 00JIaJat0T CIOCOOHOCTBIO MOTJIOMATh 3BYKH, YTO JIENAeT UX XOPOIIU-
MU aKyCTHYECKUMH MaTepraliaMy It O0pPHOBI € IITyMOM.

TennouzonAuoHHbIe MaTepHaibl KIacCU(UIUPYIOT MO0 BULY OCHOBHOI'O ChIpbs, opme
¥ BHEITHEMY BHJY, CTPYKTYPE, INIOTHOCTH, JKECTKOCTH U TETIJIONPOBOTHOCTH.

TennouzonauoHHbIe MaTepHaIbl IO BUAY OCHOBHOTO CBIPhsI JICJIAT Ha:

- HEOpraHWYeCKHe, MPON3BOIMMBIE HA OCHOBE Pa3IMYHBIX BHJIOB MHHEPAIBHOTO CHIPHS
— TOPHBIX NOPOJ, IIIJIAKOB, CTEKJIa, acOecTa;

- OpraHMYEeCcKHe, CBIPbEeM U HHUX CIIy)KaT TPUPOIHBIE OpPTaHUYECKHE MaTepHallbl —
TOp(siHBIE, TPEBECHOBOJIOKHUCTHIE IIJIUTHI;

- CHHTETHYECKHE MaTepHajbl — IJIACTUIECKHE MACCHI.

ITo hbopme 1 BHeIIHEMY BUY Pa3IUYaAIOT CIEAYIOLINE TEIIOU30IAIMOHHbBIE MaTepHalbl:

- MITYYHBIE W )K€CTKUE (IUTUTHI, CKOPIYIBI, CETMEHTHI, KUPIIHYH, IWIHHIPBI) — JJIS X
KperieHust TpedyeTcst pacaaHblil 1100emb;

- ruOKue (MaThl, HIHYPBI, )KT'YThI);

- PBIXJIBIE U ChIITy4Hne (BaTa, MEePIUTOBBIM MECOK, BEPMUKYIIUT).

[To cTpyKType TETTON30ISIMOHHBIE MaTEPHUAITBI OOBIYHO MOIPA3ACISIFOT Ha!

- BOJIOKHHMCThIE — KaMEHHOE U CTEKJISIHHOE BOJIOKHO, BOJIOKHO PAcCTUTEIBHOTO MpPOMC-
XOXKJICHUS;

- 3epHHUCThIE — MEPJIUT, BEPMUKYIIUT;

- AYEUCThIE — SIYEUCTBIM OETOH, IEHOCTEKIIO, BCIICHEHHAs IJIacTMacca.

[To Ha3HAYEHUIO BBIJCISAIOT MaTepPHUAIbL:



- TEIJIOU30JISLIMOHHO-CTPOUTENbHBIE — JIJIS1 YTEIUIEHUS CTPOUTENBHBIX KOHCTPYKLIUI;

- TEIUIOU30JISIIMOHHO-MOHTAXHbIE — ISl TEIUVIOBOM M30JISILIMU MPOMBIIUIEHHOTO 000py-
JIOBAHWSI U TPYOOIIPOBOIOB.

VYrennurensb 06s13aTeIbHO AOJKEH ObITh OMOCTOMKHM, TO €CTh HE IOJBEpPraThCsl 3arHu-
BaHUIO M IOpYE HACEKOMBIMU U TPBI3YHAMH; CYXHMM, TaK KaK IPHU YBJIAXHEHUM TEILIONPOBO-
HOCTb 3HAQUUTEJIBHO IOBBILIAETCS,, XUMUUECKH CTOMKHM, 00JIaZiaTh TEIJIOM U OTHECTOMKOCTBIO.
UToObI MOKPHITH (pacagHbIil YTEITUTENb JEKOPATUBHBIM CIIOEM U HE TIOPTUTH BHEIIHUHN BUJ 3/1a-
HUS, UCTIOJIb3YyeTCs (pacagHas CTEKIOCETKA.

Marepuaisl Ha OpraHU4eCKON OCHOBE

TennouzonAnuoHHbBIE MaTepUabl U3 OPraHUYECKOrO ChIpbsl OBIBAIOT JKECTKUMH M T'MO-
KuMHU. K JKECTKHMM OTHOCATCSI IPEBECHOCTPYXKEUHBIE, IPEBECHOBOJIOKHUCTHIE, (PUOPOITUTOBEIE,
apOOJIMTOBBIE, KAMBIIIUTOBbIE U TOP(sHbIE, K THOKUM — CTPOMTENIbHbIM BOWIOK U rodpupo-
BaHHBIN KapTOH. DTH TEIUIOM3OJSAIMOHHBIC MAaTepUaIIbl OTIMYAIOTCS HU3KOHM BiIaro- U OMOCTOM-
KOCTBIO.

JIpeBECHOBOJIOKHUCTBIE TEINIOU3O0JIALIMOHHBIE IIUTHI TOTYYaloT U3 OTXO0B APEBECHHBI,
a TAaKKe U3 Pa3IMYHBIX CENbCKOXO3AHCTBEHHBIX OTXOJOB: COJIOMBI, KaMblllla, KOCTPHI, cTeO1eH
KyKypy3bl 1 1p. IIponiecc u3roroBiaeHus IIUT COCTOUT U3 CIAEAYIOIIMX ONEpaluil: qpodieHue u
pasMoJ1 IPEBECHOTO ChIPbs, MPONUTKA BOJOKHUCTON Macchl CBSA3YIOIUM, (POPMOBaHUE, CYILIKA U
o0Ope3Ka IUTHT.

W301911MOHHBIE U U30JIALUOHHO-OTEIOYHbIE IUIMTHI IPUMEHSIOT IS TEIUIO- U 3BYKO-
M30JISIIMU CTEH, IIOTOJIKOB, I10JIOB, NIEPETOPOIOK U MEPEKPBITUN 3aHUM, aKyCTUYECKOW HU30JI5-
IIUM KOHUEPTHBIX 3aJI0B U T€aTpoB (IIOJIBECHBIC MOTOJIKH U OOJIMIIOBKA CTeH). Eciu BbI IIIaHUpY-
€Te HAaHEeCTH Ha TUIUTY ACKOPATUBHBIN CIIOH, moTpedyeTcs pacaaHblil Kiei.

CuHTeTH4ecKre MaTepHuabl

B nocnennue rojpl co3aHa JOBOJIBHO OOJIbILIAs IPYIIA HOBBIX TEMJIOU30JISIMOHHBIX
MaTepHajioB U3 IulacTMacce. s uX M3roTOBIEHMS MCHOIB3YIOT TEPMOIUIACTUYHBIE (TIOJIHCTHU-
POJIbHBIE, MOJIMBUHUIXJIOPUAHBIE, TOJIMYPETAHOBBIE) U TEPMOPEAKTUBHBIE (MOUEBUHO(POPMAIb-
JIETUAHBIE) CMOJIBI, Ta3000pa3yIoLIie U BCIIEHUBAIOIINE BEIECTBA, HAMOJIHUTENH, TIacTU(HKa-
TOPBI, KPAaCUTENH U AP.

B crpoutenscTBe B KauecTBE TEIUIO- M 3BYKOM3OJILIMOHHBIX MaTEpUalIOB 4Yallle BCEro
HCIOJIB3YIOT IJIACTMACChl MOPUCTO-STYEUCTON CTPYKTYphl — HampuMep, acaJHblii MeHOIIacT.
OO0pa3oBaHue B IacTMaccax f4YeeK WM IOJIOCTEH, 3alOJHEHHBIX ra3aMH WM BO3IYXOM, BbI-
3BaHO XUMHUYECKUMHU, (PU3NUECKUMHU, MEXaHUYECKIUMHU MPOLIECCAMU WIIM UX COUETaHUEM.

B 3aBucuMOCTH OT CTPYKTYpBI TEIJIOU30JSLUOHHBIE IJIACTMACCHI IEATCS HA JBE TPyI-
IBl: IEHOIJIACTHI U OpOIIAcThl. [IeHommacTbl — siuencThie MIacTMacChl ¢ Majol INIOTHOCTBIO U
HAJIMYMEM HECOOOIIAIOMINXCS MEX1y coOO0i MoJocTell MM sdeeK, 3allOJHEHHbIX Ta3aMu WU
BOo3yxoM. [loporacTel — MOPHUCTHIE MIACTMACCHI, CTPYKTYpa KOTOPBIX XapaKTEpU3YeTCsl CO-
OOIIAIOIMMHCS MEXTY COOOU MOJIOCTIMH.

Heopranunueckue Temion30s11uOHHbIE MaTepUaIbl

K Heopranmueckum TEIUIOM3O0JSIIMOHHBIM MaTepuaiaM OTHOCATCS OazaibToBas BaTa M
MUHEpajgbHas (CMecoBasi) BaTa, CTEKJISIHHOE (ILTANebHOE) BOJIOKHO, TEHOCTEKIIO, BCIIyYeHHbIE
HEPIUT U BEPMUKYIUT, acOecTocoieprKalllie TeIJIOU30IALMOHHbIE U3/IeNNs, TUEUCThIe OETOHBI
u TIp.

MuHepanpHas BaTa U U3JIENIHsI HA €€ OCHOBE

MunepanbHasg BaTa — BOJOKHHUCTBIM TEIUIOM3O0JIALMOHHBIA MaTepual, MOJy4aeMbId U3
CHJIMKATHBIX pacryiaBoB. ChIpbeM /ISl €€ M3TOTOBJIEHUS CIIy>KaT FOpHbIE MOPOJb! (M3BECTHAKH,
Meprenu, AUOPUTHI U Jp.), OTXOAbl METAJUTypPrU4ecKOl MPOMBIIIJIEHHOCTH (JOMEHHbIE U TOII-
JIMBHBIE IIJIAKK) U TMPOU3BOJICTBA CTPOUTEIbHBIX MaTepuanoB (OOH TTUHIHOTO M CUIMKATHOTO
KUpIINYa).

[Ipon3BoCcTBO MUHEPAIBHON BAaThl COCTOUT U3 JIBYX OCHOBHBIX TEXHOJIOTMYECKUX IPO-
LIECCOB: MOJY4YCHHs CHJIMKATHOTO PacIulaBa U MPEBPAILEHUs STOr0 pacIulaBa B TOHYAWIIHUE BO-
nokHa. CHIIMKaTHBIN paciiiaB 00pa3yercss B BarpaHKax — IIAXTHBIX MJIABHIBHBIX M€Yax, B KO-



TOpBIE 3arpy’Kal0T MUHEpPAIbHOE ChIpbe M TOIUIMBO (Kokc). PacmnaB ¢ temmneparypoit 1300—
1400°C 6e3 MHTEpBAJIOB BBITYCKAIOT M3 HUKHEH YaCTH MECUH.

CymecTBYIOT /1Ba crioco0a MpeBpalleHusl paciuiaBa B MUHEPAJIbHOE BOJIOKHO: TyThEBOM
U 1eHTpoOekHbIH. CyTh IIEPBOro — B TOM, YTO Ha CTPYIO JKUAKOI'O PACIUIaBA, BHITEKAIOLIETO U3
JIETKH BarpaHKH, BO3JEHCTBYET CTPYys BOASHOTO Iapa WM cxaroro rasa. LlenTpoOexHslil cro-
co0 OCHOBAaH Ha HCIMOJIB30BAHUHU LIEHTPOOEKHOW CWIIBI JUIsl NMPEBpALICHUs CTPYyH paciuiaBa B
TOHYANIINE MUHEpAJIbHbIE BOJIOKHA TOJUIMHON 2—7 MKM M JuinHON 2—40 mwm. [lonydyeHHsle Bo-
JIOKHA OCAXJIAl0TCs B KAMEPE BOJIOKHOOCAXKAEHUS Ha JBIDKYILYIOCS JIEHTY TPaHCHIOpTEpa.

B 3aBucuMoCTH OT IJIOTHOCTH MUHEpalibHas BaTa noipaszaensercs Ha mapku: 75, 100,
125 u 150. OHa orHecToiika, HE THUET, MAJIOTUTPOCKONMYHA U UMEET HHU3KYIO TEIJIONPOBOI-
HOCcTh 0,04—0,05 B1/(M*°C).

MuHepaiibHas BaTa JAOCTAaTOYHO XPYIKas, U IPU €€ YKIaaKke oOpa3yercss MHOIO IbUIH,
[I03TOMY BaTy IpaHyJIMpPYyIOT, T.€. IPEBPALIAOT B PBIXJIbIE KOMOUKH — TpaHyjbl. MX ucnonb3y-
IOT B KauecTBE TEIUIOM3OJISILIMOHHOM 3aChINKHM ITyCTOTENbIX CTEH U nepekpbiTuil. Cama MHHe-
panbHasi BaTa — 3TO CBOEro poja mnoyiygpabpukar, U3 KOTOPOTO BBINOIHSIOT pa3HOOOpa3HbIe
TEIUIOU30JISILIMOHHBIE MUHEPAJIOBATHBIE U3EIHS: BOMIOK, MaThl, ITOJYXECTKHE U KECTKUE ILJIU-
ThI, CKOPJIYIIbl, CETMEHTHI U Ap. ba3zanbToBast TENIoU30A11s (Ha OCHOBE MUHEPAJIbHOM BAThI) —
camblil BocTpeboBaHHbIH TUI Teron3osauuu B Poccun u CHI'.

CrekiisiHHas BaTa M U3/EIUS U3 Hee

CrexisiHHas BaTa — Marepuai, COCTOSIUN M3 OeCHOpsI0YHO PaCIOJIOKEHHBIX CTEK-
JITHHBIX BOJIOKOH, ITOJIYYEHHBIX M3 PAcIUIaBIEHHOTO ChIpbs. [ljisi pOM3BOJACTBA CTEKIOBATHI UC-
HOJIb3YIOT CHIPHEBYIO IIAXTY JJIsl BapKU CTEKJIa (KBapLEBBbIH NECOK, KAIbLIMHUPOBAHHAS COJA U
cynb(ar HaTpUs) WIN CTEKOJIbHBIN 00H. [IpOU3BOACTBO CTEKIIIHHOW BAaThHI M M3/EIHIA U3 HEE CO-
CTOUT U3 CIEIYIOUIMX TEXHOJIOIMYECKHX IPOLIECCOB: BapKa CTEKIOMAacChl B BaHHBIX Me4ax MpHU
1300-1400°C, u3roToBiI€HNE CTEKIOBOJIOKHA 1 (HOPMOBAHUE H3/IEIIHIA.

CTeKII0BOJIOKHO M3 pacIlIaBI€HHON Macchl MOJIY4aloT COCOOOM BBITSTMBAHUS WIN IY-
TbeBbIM. CTEKJIOBOJOKHO BBITSATUBAIOT IITAOMKOBBIM (IIOJIOTPEBOM CTEKJISIHHBIX Majo4yeK 0
pacIUIaBICHMs ¢ TMOCIEAYIOIIMM UX BBITATMBAHMEM B CTEKJIOBOJIOKHO, HAMaTbIBAEMOE Ha Bpa-
niaromuecs 6apadbansl) U (QUIBEPHBIM (BBITATUBAHUEM BOJIOKOH M3 PACIUIaBIEHHOM CTEKJIOMac-
Chl Yepe3 HeOOIbIINE OTBEPCTUSA-PUIBTPBI C TOCIEAYIOIeH HAMOTKON BOJIOKOH Ha BpalllalOIIH-
ecst 6bapabanbl) criocobamu. [Ipu nyTheBOM crioco0e pacriiaBieHHas CTEKJIOMAacca PacblIseTCs
MO ACMCTBUEM CTPYH CKAaTOro BO3/1yXa WM Iapa.

B 3aBucumocTH OT Ha3zHaueHHs BbIPAOATHIBAIOT TEKCTUJIBHOE U TEIUIOM3O0JIALIMOHHOE
(mrTanenbHOE) CTEKIOBONIOKHO. CpeHU AuaMeTp TEeKCTHIIBHOTO BOJIOKHA 3—7 MKM, a TeIlo-
u3osuonHoro — 10-30 mMxwm.

CTexiIsiHHOE BOJIOKHO 3HaYMTEIbHO OOJIbIIEH AJTMHBI, YeM BOJIOKHA MUHEPAJILHON BaThl U
oTin4aercs OOJIbIIUMU XUMHUYECKON CTOMKOCTBIO M TPOYHOCTHIO. [ITOTHOCTD CTEKISTHHON BaThl
75-125 xr/m?, temnonpoBogaHocts 0,04—0,052 B1/(M°C), mpenenpHas TeMieparypa mpUMeHe-
HuA cTeKIssHHOM BaThl — 450 °C. 13 cTeKI0BOIOKHA BBITOIHAOT MAThI, IUTUTHI, ITOJIOCH! U IPY-
TH€ U3ENUs, B TOM YHUCIIE TKaHbIE.

[Tenocrekiio

IleHOCTEKIIO — YTENIUTEND SYEUCTON CTPYKTYpbl. ChIpbEM NIl MPOM3BOACTBA U3IEIHUN
U3 MEHOCTEKIA (TUIUT, OJIOKOB) CIIY’)KMT CMECh TOHKOM3MEIbUEHHOTO CTEKJISIHHOTO 005 ¢ ra3000-
pasoBaresieM (MOJOTBIM M3BECTHSIKOM). ChIpBEBYIO CMECh 3aChINAIOT B (DOPMBI M HArpeBaIOT B
nevax 10 900 °C, npu 3TOM NPOMCXOAUT IUIABJIEHUE YACTHUI] M pa3jioKeHue razoo0pa3oBaTels.
Boraenstomuecs: ra3sl BCIyYMBAIOT CTEKJIOMAcCy, KOTOpasl MpU OXJIAXAECHUU MPEBpaIlacTcs B
IIPOYHBIN MaTEPHAIT TYEUCTON CTPYKTYPHI

IlenocTexsio oGnagaer psiIoM ILEHHBIX CBOWCTB, BBITOJHO OTIMYAIOIIMX €r0 OT MHOTHX
JPYTUX TEIUTOM30JISIIMOHHBIX MAaTePHAIOB: MIOPUCTOCTh IeHocTeksa — 80-95 %, pa3mep mop —
0,1-3 MM, mmotHocTh — 200-600 kr/™m3, TermmonpoBogHocth — 0,09-0,14 B1/(M*°C), mpenen
MPOYHOCTH TIPH CHKaTHH TeHocTekiIa — 2—6 MIla. Kpome Toro, meHOCTEKIO XapaKTepu3yeTcs



BOJIOCTOMKOCTBIO, MOPO30CTOMKOCTBbIO, HECTOPAEMOCTBIO, XOPOIIUM 3BYKOIOIVIOLIEHHEM, €TI0
JIETKO 00pabaThIBaTh PEXKYIIUM HHCTPYMEHTOM.

Ilenocrexiio B Buae maut jmuHod 500, mupunoit 400 u tonumHoi 70—140 MM ucnonsb-
3YIOT B CTPOUTENBCTBE JIsl YTEIJICHHs CTEH, IEPEKPBITHIA, KPOBEIIb U APYTUX YacTel 31aHul, a B
BU/JIE TIOJYLIUIIMHAPOB, CKOPIYI U CETMEHTOB — ISl U30JISILIMU TEIJIOBBIX arperaToB M TEIIOCE-
Tel, rae Temneparypa He npesimaer 300 °C. Kpome Toro, meHOCTEKIO CIY>KUT 3BYKOIOTJI0-
IIAIOIIMM U OJHOBPEMEHHO OTIEJIOYHBIM MAaTEpHUaJIOM ISl ayJUTOpU, KMHOTEAaTpOB U KOH-
LEPTHHIX 3aJI0B.

Acbecrocoseprkaliye MaTeprabl U H31eTHs

K marepuanam u uzgenusam u3 ac6ecToBOro BOJIOKHA 0e3 100aBOK WM ¢ 100aBKOil CBS-
3YIOIIMX BEIIECTB OTHOCAT acOECTOBbIE Oymary, Hyp, TKaHb, IUTUTHI U Ip. AcOECT MOXKET OBbITh
TaK)K€ YacThbI0O KOMIIO3MIIMMA, U3 KOTOPBIX HM3TOTOBISIOT PazHOOOpa3HbIE TEIUIOU3OJISIIMOHHBIE
MaTepuaisl (COBEIUT U Jip). B paccMaTpuBaeMblx MaTepuanax U U3AEIUSAX HUCIOJIb30BAaHbI LIEH-
HBIE CBOICTBa acOecTa: TEMIIEPaTypOCTOMKOCTh, BEICOKAs MPOYHOCTh, BOJIOKHUCTOCTH U JIp.

OYHKIMH TEIVIOU30JISILIMOHHOTO CJI0sl, B HAPYKHBIX OIPa)/1al0IUX KOHCTPYKLIHAX

CoxpaHeHue Teria — CIUIIKOM o01iee onpezenenue st GyHkiui yremnutens. Ha ca-
MOM JieJie, OCHOBHBIX (DYHKIHIA YeThIpe:

- CHIKEHHE TeIJIONOTePh, YAydlleHne 3HeprodhHeKTUBHOCTH 3aHUS B IIETIOM);

- yAepKaHHe He0OXOIMMBIX TapaMeTPOB MUKPOKJIMMATa (TEMIIEpaTypbl, BIaKHOCTH);

- MIOBBIIICHUE YPOBHS 3BYKOHU3OIISLINU;

- 3alUTa HECYLIUX AJIEMEHTOB OT 3HAKOIIEPEMEHHBIX TEMIIEPATyp U JAPYTruX KiIuMaTH4e-
CKHX (DaKTOpOB.

HpaKTI/I‘IECKaﬂ YacCTb: BOIIPOCHI IJId CO6€C€I[OB3.HI/I$I.

Bomnpocer:

1. Kakue mMaTepuaibl Ha3bIBAIOT TEIUIOM30JISIIMOHHBIME?

2. Kakoil Haubosiee XapakTepHbIH MPU3HAK BBIAEISAET TEIIOM30ISIMOHHbIE MAaTepUAIIbI
U3 JIpYTUX MaTepuaioB?

3. Jlns xakux neneil NpUMEHsI0T TeMI0N30JIIUOHHbIE MaTepUaIbI?

4. [TpuBeauTe KiIaccu(PUKAINIO TETUION3OJISIIHOHHBIX MAaTEPHAIIOB.

5. Kakoe 3HaueHHE B CTPOUTENILCTBE UMEIOT TEIIOU30JIAMOHHBIE U aKyCTUYECKHE MaTe-
puansl?

6. Ilepeuncnute OCHOBHbIE CBOWCTBA TEIUIOU30JILIUMOHHBIX MaTEepUAJIOB.

7. IloyeMy TEIUIOM30JISIIMOHHBIE MaTEPHUAITBI HAJI0 IPEOXPAHATh OT YBIAKHEHUS U 3a-
Mep3aHus?

8. Uro Takoe MUHEpaJIbHAs BaTa, KaK ee IMOIYJaloT U Ul KaKHX IeJIei OHa TPUMEHSIEeT-
cs?

9. Uro Takoe GpuOpOIUT, U 17151 KaKUX IeJIeH ero MPUMEHSIOT?

10. Kakue kepamuyeckre MaTepraibl IPUMEHSIOT [T U30JIALUHU TOPSYUX TOBEPXHO-

cren?

11. [lepeurcaure OCHOBHBIE PA3HOBHIHOCTH MOJIMMEPHBIX TEIUIOM3OJSIIMOHHBIX MaTe-

pHaoB.

IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. TuxonoB HKO.M. CoBpeMeHHBIE CTPOUTENIbHBIE MaTepUalbl U aAPXUTEKTYpPHO-
cTpouTenbHble cucTeMbl 31aHuil. Yacte |. CoBpeMeHHbIE CTPOUTENbHBIE MaTepUaibl s YacTen
3naHuil [DnekTpoHHBIA pecype] : yueoHoe mocobue / FO.M. Tuxonos, C.I'. T'onoBuna, A.D.
[[Tapamenko. — 3nekTpoH. TekcTtoBbie nanHbie. — CII6. : Cankt-IletepOyprekmii rocymap-
CTBEHHBIM apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuter, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexwum nocryma: http://www.iprbookshop.ru/74377.html
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IlepeyeHb 10MOJTHUTEIbHOM JIUTEPATYPBI

1. OpnoBa A.M. ®U3NKO-XUMUYECKHE METO/bl aHAIU3a  MATE€pHAJIOB [DIEKTPOHHBIN
pecypc]: yuebHoe mocodue/ OpnoBa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBBIC JaHHBIC.—
M.: MocKoBCKHi1 TOCYJapCTBEHHBIN CTpoUTeNbHbINH yHUBEpcUuTeT, Al [Iu Op Meaua, ObCACB,
2016.— 205 c.— Pexwum mocryma: http://www.iprbookshop.ru/49873.— DBC «IPRbooksy, mo
apoJIro

2. Kanycrun, ®.JI. CpoiicTBa  MaTepHaiOB W M3JEIUI: JTAOOPATOPHBIA MPAKTUKYM:
yuebHo-MeToudeckoe mocooue / @.JI. Kamyctun, A.M. Crniupunonosna, .B. ®omuna ; Munu-
cTepcTBO 0OpazoBaHus U Hayku Poccuiickoit deneparnuu, Ypanbckuii (enepaibHbId YHUBEPCH-
teT uMeHu neporo IIpesumenta Poccum b. H. Enbmmna. - ExatepunOypr : M3marenbcTBo
Ypanbckoro yauBepcuteta, 2014. - 93 c. : un., tabn., cxem. - bubnuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DnexTpoHHbIT pecype]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkun, JI.U. Crpoutensrnoe marepuanosencuue / JL.U. JIBopkun, O.J1. J[BopkuH.
-M. : Uadpa-Umxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To e [DIEeKTpOHHBIH pe-
cype]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-METOAUYECKOT0 O0eCIeYeHHs CAMOCTOATEeJbHOH padoThl 00y4a-
IO XCS 110 AN CUMILINHE

1. MeTtoauueckue yka3aHHs IO OpraHU3alMM CaAMOCTOSITEIbHONW paboThl CTYJEHTOB IO
quciuminHe «MaTtepraisl B IPOEKTUPOBaHUU ropoJcKoil cpeab». [laturopck: CKOY, 2023.

2. Meronuyeckue yka3aHus K MPAKTUUECKUM 3aHATUAM 0 JucuuiimHe «Marepuaisl B
IIPOEKTUPOBAHUU ropoJickoi cpeab». [Iaturopck: CKOY, 2023.

Ilepeyenb pecypcoB MH(GOPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH «AHTEepHET»,
He00XOUMBIX /11l OCBOCHHUS TUCHUILINHBI

1. OBC «YHuBepcuterckas Oubanoreka onnaitay - http://biblioclub.ru

2. JlutieH3noHHas TOJHOTEKCTOBas 0asza 3jekTpoHHbIX u3ganuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snekrponHas 6ubimoreka e-library — wwwe.elibrary.ru

4. DnexkTpoHHas OMOIMOTEKA M DJIEKTPOHHBIM KaTtanmor HayyHoi Ombmmoreku CKOY —
http://catalog.ncstu.ru/

5. T'ocynapcTBeHHas myOsiM4Has Hay4yHO- TexHuueckas oubmuoreka Poccun. (I'TTHTH

Poccun) www.gpntb.ru
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ITPAKTUYECKOE 3AHATHUE 15. AkycTuueckue MaTepuaJbl.

Henapb 3aHaTHA: U3yUEHHE aKYCTUYECKMX MaTEPHUAIIOB.

3HATh: OCHOBBI APXUTEKTYPHOTO MaTepUAIOBEACHUS

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
MOCIIE0BATEIBHOCTh MPU BO3BEACHUU 3[JaHUIM U COOPYKEHUH C pa3InYHBIMU APXUTEKTYPHBIMU
U TU3allHEPCKUMU PELIECHUSMU; MIPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKON JTOKY-
MEHTAIIMH Ha CTaJIUU MIPOSKTUPOBAHMSI U BO3BEJICHUS 3JJaHU.

AKTYaJlbHOCTh TeMbl OOBSCHSETCS HEOOXOAMMOCTBIO TOJYYEHHUS 3HAHUU B 00JacTH
ApPXUTEKTYPHOTO MaTepUaIOBEICHUS U HABBIKOB PAIMOHAILHOTO BHIOOpA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teopernueckass 4yacTb: AKYCTHYECKHE MaTepHallbl — MaTepUalibl, YMEHBIIAIOIINE
SHEPIrUI0 3BYKOBBIX BOJIH (YPOBEHb IIIYMOB), YJIy4llIaroIIM€ aKyCTHUECKHE CBOICTBa IOMeEIlle-
Huil. K akyctuyeckum MaTtepuaiam MPHUHAJIEKAT 3BYKOIOTJIOMIAIONINE MaTepuaibl U MPOKIIa-
JIOYHBIE 3BYKOU3OJISLIUOHHBIE MaTEpPHAIIbL.

3BYKOIOTJIOMIAIONIHE (3BYKOMOIJIONIAIOIINE) MaTepUaibl — MaTepHalbl (U31enus), mo-
[JIOIIAIOT 3BYKOBBIE BOJIHBI, CHM)Kas ypPOBEHb LIYMOB B NPOM3BOACTBEHHBIX NOMELIEHUSAX U
YCTaHOBKAX; Pa3HOBUJHOCTh aKyCTHYECKUX MaTepuanoB. [lormomienue 3Byka onpeaensercs rne-
pexo1oM KoJebaTeIbHOM SHEPTHH aKyCTHUECKUX BOJH B TEIUIO 32 CUET MOTEPh HA TPEHHUE B IO-
pax MaTepuaia.

Jist 53¢ (eKTUBHOTO 3BYKOTIOTJIOMIEHHSI HEOOXOJMMO UCTIOIB30BAHUE YIPYTUX TOPHCTHIX
CTPYKTYp (0O111ast TOPUCTOCTH AOKHA OBITH HEe MeHee 75 % o0béMma ¢ AuamMeTpoM mop He Oolee
2 MM) ¢ OOJNBIIUM KOJTHMYECTBOM OTKPBITHIX COOOMIAIONIUXCS MEXKIY COOOM mop. XapaKkTepusy-
IOTCA TaKUe MaTepuaabl KO3(PQUIMEHTOM 3BYKOIMOIJIOMIEHHUS — OTHOLIEHUEM MOTJIOMIEHHON
3BYKOBOHM DHEPIUU KO BCEW DHEPruu 3BYKOBOW BOJIHBI, MaJarolie Ha marepuain. Kpome 3toro,
MOTJIOIIAIOIINE MaTepHallbl TOJDKHBI OTBEYaTh BCEM TPeOOBAHMUAM K BHYTPEHHUM OT/AEIOYHBIX
MaTepUajoB U UMETh: OTHE- U OMOCTOMKOCTh, MaIyl0 TUIPOCKOMNYHOCTb, MEXaHUYECKYIO MPOY-
HOCTb U J€KOPATUBHOCTb.

Pa3nnyaroT 3ByKONOIIONIA0IE MaTeprabl:

- 110 CTPYKTYPE — BOJIOKHUCTOI'O, 36pPHUCTOTO U SIMEUCTOTO CTPOEHUS;

- 110 TBEPJIOCTU — MSTKUE, MOIY)KECTKHE U KECTKUE;

- [I0 COCTOSIHMIO MTOBEPXHOCTU — IJIaJIKKe U ep(oprupoBaHHbIE.

K Msrkum 3ByKomnoriomarommx MaTepuajgoB MpHUHAUIEkKAT MaThl U PYJOHBI Ha OCHOBE
CTEKJIOBOJIOKHA U MMHEPaJIbHON BaThl (KOA((UIIMEHT 3BYKOMOIJIOIEHHS Ha CPEHUX 3BYKOBBIX
gactorax 250 ... 1000 I'm cocrasnser 0,7 ... 0,85). Takue 3BYKOIOIJIOMIAIONINE MaTEpPHAIIBI
HOPUMEHSIOT C XKECTKUM Nep(OoprupOBaHHBIM 3KPAHOM (AJTFOMUHHMEBBIM, aCOECTOLEMEHTHBIM) MU
MOpUCTON TUIEHKOM. [lomyKecTKue 3BYKOIMOIJIONIAIOIINE MaTepUalbl: JIPEBECHOBOJIOKHUCTHIC
IUTUTBI, MUHEPAJIO- U CTEKJIOBAaTHBIE IUIMTHI, IIUTHI U3 0a3aJbTOBOr0 BOJIOKHA (KO3 UIMEHT
3ByKomoriomeHus coorserctBeHHo 0,4; 0,65 ... 0,75; 0,9 ... 0,99) u mopomactel. BHenHe nx
MOKPBIBAIOT CTEKJIOTKaHbIO, TIOPUCTOM KPaCKOM MJIM IUIEHKOW. JKECTKMMH 3BYKOMOIJIOIIAIOIIH-
MU (koa¢dunmenT 3Bykonoraomenus 0,6 ... 0,8) sBusercs mINTh THIA «AKMUHUT» U «AKMHU-
IpaH» — C IPaHyIUPOBAHHOMN MU B3BEIIEHHBIX MUHEPAIbHOM BaThl, «CHIIaKIIop» — U3 razode-
TOHA, THIICOBbIE, & TaKXe IUIUTHl U HITYKaTypHbIE PacTBOPbHl HA OCHOBE MEM3bl, BCIYUYEHHBIX
BEPMUKYJINTA U MEPIUTA U Jp. 3BYKONOTJIOAOIIUE MaTEpUalIbl IPUMEHSIOT JUIsl 3BYKOM30JIsI-
MU TIOMELICHUM, B YCTAaHOBKaX BEHTWISALMU U KOHAWLMOHUPOBAHUS BO3yXa, 3BYKOMEPHBIX
Kamepax u T. 1.[2] .

CyiiecTBeHHbIM TpeOOBaHMEM K TaKUM MaTepHajiaM sBIIE€TCS TEXHOJormdeckas ruo-
KOCTb, KOTOpasi TIO3BOJISIET U3TOTOBJICHUE TOBEPXHOCTEH ClI0kKHON (Popmbl. BosbmMHCTBY 3THX
TpeOOBaHUI COOTBETCTBYIOT IEHOMOJUYpEeTaH, Nep(OoprpoBaHHbIE TUIICOBBIE IUIUTHI, MHOTO-
CJIOMHBIE IJIMTHI HA OCHOBE MMHEPAJIbHON BaThl, apMUPOBAHHOW CTEKJIOTKAHBIO U TOMY I10100-
HOE.



3BYKOU3OJISILIMOHHBIE MaTepUallbl — MPOKJIAJ04YHbIE MaTepuabl (U34eaus), peaHa3Ha-
YEHHBbIE JIJIS1 3BYKOU3OJSIUU TOMEIICHUN; pa3HOBUIHOCTh aKyCTUYECKUX MaTepUajoB. 3BYKO-
BOI M30JSIIMM MOKHO JOCTHYb KaK 3a CUET IOIVIOIIEHMsI SHEPIMM 3BYKOBOM BOJIHBI, TaK U 3a
cueT e€ OTpakeHUe B HAIPABJICHUHM UCTOUYHUKA 3BYKa.

B 3ByKOM30JISIIIMOHHBIX MAaTEpUATIOB MaJiblii AMHAMUYECKUM Moaynb ynpyroctu (1 ... 15
MlIla), yTo Hapsay C HaJIMYMEM BO3/AyXa B MX IMOpax MO3BOJSET YMEHBIIATh SHEPTUIO yAapa U
BUOpAIMH, CHUXKAst TEM CaMbIM BO3AYIIHBIM U yAapHBIH mIyM. PaznuuaioT 3ByKOM30ISIIHOHHBIC
MaTepuaibl KECTKUE, MOIYKECTKUE U MITKUE; MOPUCTO-BOJIOKHHCTOTO CTPOCHHS (Hampumep,
JPEBECHOBOJIOKHUCTBIE IUIUTHI, IJIUTHI, MAaThl U PYJIOHBI HA OCHOBE CTEKJISIHHOM ¥ MUHEpPaIbHOU
BaThl, BOJIOKOH acOecTa U T. A. ToimmHou 10 ... 40 MM) U CTpOEHHUS OPUCTO-3y0UaTOi (IIITUTHI
TOJNIMHON 5 ... 30 MM, M3rOTOBJIEHHBIE U3 3JaCTUYHBIX [OPOIUIACTOB, HAIPUMEp, IEHOIOJIH-
ypeTraHa, MUHONOJUXIJIOPUIY, OJOCOBBIE U JIMCTOBbIC IITYYHbIC TPOKIAAKU U3 Pe3UHbI)[3] .

Haubonee >¢ekTuBHBIMU 3BYKOM3OISIIMOHHBIMH MaTepHUalaMU SIBIISIOTCS CIIOUCTHIC
CUCTEMBI C MPOCIOWKAMH, B KOTOPBIX AMHAMUYECKUNA MOMAYNb YIPYTOCTH MaTepuaja 3aroJiHe-
HUS JI0JDKEH ObITh HECPAaBHEHHO MEHbIIE YIPYTOCTh KECTKUX CIOEB aKyCTHUECKHU OJHOPOAHOMN
KOHCTPYKIMHU. DTO TOHKHE CJIOM METaJlla WM ’KECTKOTO IJIACTHKA, CKPEIJIEHBI CIOSMH MIEHOIO-
JMypeTaHa WiK Mogo0HOro MaTepuara.

J71s 3ByKOM3OJISIUN HCIIONB3YIOT TaK)KE €CTECTBEHHBIE M MCKYCCTBEHHBIE CHIMy4YHe Ma-
Tepuaibl (MECOK, IUIAK U T. I.). 3BYKOM3OJISILIMIUHNA MaTepuabl IPUMEHSIOT B MEXITAKHBIX I1e-
PEKPBITUAX (MEXAYy HECYIIMMH MaHEISIMHU MOTOJIKA U KOHCTPYKIMEH 10Jia) U BHYTPEHHUX CTe-
Hax (MEeXAy maHe’msiMu). V3 HUX M3roTaBIMBAIOT BUOPOU3OISALIMOHHBIEC MPOKIAIKH MO TEXHO-
Joru4eckoe o0opynoBaHuE U TOMY MOJI00HOE.

KonkpeTHblii BBIOOp MaTepHala U TONIIMHBI CIOEB 3aBUCUT OT KOHKPETHOTO MecTa Ipu-
MEHEHHS MaTepHAaJIOB.

HpaKTI/I‘IeCKaﬂ YacTh. BOIIPOCHI I CO6CC€I[OB8.HI/I$I.

Bomnpocer:

1. Kakue mMarepuaibl Ha3bIBaIOT aKYCTHYECKUMHU, KAKOBBI KX CBOMCTBA U TJI€ UX MIPUMeE-
HSHOT?

2. Tlepeuncnure U OXapaKTEPU3YHTE OCHOBHBIC BUIBI aKYCTHUSCKUX MATEPUAIIOB U H3-
b (012178

IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. TuxonoB IO.M. CoBpemMeHHBIE CTPOUTEIbHBIE MaTE€pUATIbl U APXUTEKTYpPHO-
cTpoutenbHble cuctembl 31aHuil. Yacts |. CoBpeMeHHbIE CTPOUTEIbHBIE MaTepHAIIbl I YacTen
3MaHuil [DaeKkTpoHHBIA pecypc] : ydueOHoe mocodue / FO.M. Tuxounos, C.I'. 'onoBuna, A.D.
[lapanenko. — OnekTpoH. TekcToBble naHHble. — CII6. : Cankr-IlerepOyprckuii rocynap-
CTBEHHBIM apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuTeT, DBC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum nocryma: http://www.iprbookshop.ru/74377.html

IlepedyeHb 1ONMOJHUTENBHOM JTUTEPATYPHI

1. OpnoBa A.M. ®OU3UKO-XMMHUYECKHE METOABI aHAIM3a  MaTepuanoB [DJIEKTPOHHBIN
pecypc]: yuebHoe mocodue/ OpnoBa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBBIC JaHHBIC.—
M.: MocKOBCKH TOCYJapCTBEHHBIN CTpOUTENbHBIN yHUBEpcUTeT, Al [In Op Meaua, ObCACB,
2016.— 205 c.— Pexum moctyna: http://www.iprbookshop.ru/49873.— 5BC «IPRbooksy, mo
NapoJIro

2. Kammyctun, @.JI. CBoiicTBa  MaTepHajoB W W3CIUN: JIAOOPATOPHBIA TMPAKTHKYM:
yaeOHo-meToanueckoe mocodue / ®.JI. Kanyctun, A.M. Crimpunonosa, 1.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit @enepanun, Ypanbckuil (heaepaibHblii YHUBEPCH-
ter uMmeHn tniepBoro Ilpesmnmenta Poccum b. H. Enwpnuna. - ExarepunOypr : M3gaTenbcTBO
VYpansckoro ynusepcureta, 2014. - 93 c. : mi., tabin., cxem. - bubnuorp. B xH. - ISBN 978-5-


http://www.iprbookshop.ru/74377.html
http://www.iprbookshop.ru/49873

7996- 0971-9;

Toxe [DnexTpoHHbBIT pecype]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkun, JL.LU. Crpoutenshoe marepuanosencuue / JL.U. JIBopkun, O.J1. J[BopKuH.
-M. : Uudpa-Unxkenepus, 2013. - 832 c¢. - ISBN 978-5-9729-0064-0 ; To ke [ DneKTpOHHBIN pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

Ilepeyennb yuyeOHO-MeTOANYECKOr0 OOecledeHHsI CaAMOCTOAITEbLHOH padoThl 00yua-
IO XCS 10 AUCUHILINHE

1. Meroauueckne yka3zaHUsl MO0 OpPTaHU3AIMHM CAMOCTOSTENFHONW pabOTHl CTYJCHTOB IO
JucHuIuImHe «MaTtepuanbl B IPOEKTUPOBAHUU TOpoJIcKoi cpeabh». [laruropck: CKOY, 2023.

2. Meroauueckue ykazaHUsl K MPAKTUYECKUM 3aHATUSAM [0 AUCHUILUIMHE «MaTepuainsl B
MPOEKTUPOBAHUHU TOPOJICKOM cpeabl». [Iaruropck: CKDOY, 2023.

Ilepeyenn pecypcoB MH(GOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «AHTEepHETY,
HEe00X0IUMBbIX /115l OCBOEHHUS TUCHUILINHBI

1. OBC «YHuBepcureTckas 6ubimoTeka onaan» - http://biblioclub.ru

2. JluueH3noHHas MOJHOTEKCTOBas 0asza asjekTpoHHbIX u3ganuii —IBC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snektponHas 6ubnnoreka e-library — www.elibrary.ru

4. DnexTpoHHAas OMOMMOTEKA W DJICKTPOHHBIA KaTajmor HayyHoi Ombmmorexku CKOY —
http://catalog.ncstu.ru/

5. TocymapcTBeHHass myOnmuHash HaydyHO- TexHU4Yeckas Oubnmoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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IMPAKTUYECKOE 3AHSTHE 16. Orae3amuTHbie MATEpHAJIbI.

Lean 3aHATHS . U3YUCHUE OTHE3AIIUTHBIX MaTePUAJIOB.

3HaTh: OCHOBBI ApXUTEKTYPHOIO MaTEPUAIOBEACHNUS

YMeTh: 000CHOBaHO BBIOMPATH METOJBI BBIMOJHEHHUS CTPOUTEIBHBIX MPOIECCOB U UX
MIOCJIEIOBATEIbHOCTD IPY BO3BEJICHUH 3/IaHUN U COOPYKEHUH C Pa3IU4YHBIMUA apXUTEKTYPHBIMU
U JIM3aifHEPCKUMHU PEUICHUSMH; MPOU3BOAUTH Pa3pabOTKy MPOEKTHO-TEXHOJIOIMYECKOW IOKY-
MEHTAalUH Ha CTaUU IPOECKTUPOBAHMS U BO3BECHUS 3/1aHUM.

AKTYaJIbHOCTh TeMbI OOBSCHSACTCS HEOOXOAMMOCTHIO MONYYCHHS] 3HAHUW B 00JIacTH
ApPXUTEKTYPHOTO MaTepUaIOBEICHUS U HABBIKOB PAIMOHAILHOTO BHIOOpA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teopernyeckast yacTb: OQuH U3 PacHpOCTPaHEHHBIX METOJIOB MOBBILICHHS MPEIECIOB
OTHECTOWKOCTU CTPOMTEIbHBIX KOHCTPYKIIMIM — IacCHBHAasl OrHe3aliuTa MarepuaioB. C LEIbIo
oOecrieyeHrs MAaCCUBHOM OTHE3alTUThl MPUMEHSIOTCS OTHE3alIUTHHIE COCTaBbl (KpacKH) HaHO-
CHMbIE Ha pabouyr0 MOBEPXHOCTh KOHCTPYKIUH, 3JIEMEHTOB, KaK PyYHBIM CIIOCOOOM C TOMO-
HIbIO KUCTH (ILITATeNs), TAK K MEXaHU3UPOBAHHBIM CIIOCOOOM J103aTOPaMU BBICOKOTO JaBJICHUS C
pasnenbHOM mojayeit komnoHeHToB. [Ipu coOmtonennn TemnepaTypHoro pexkuma ot +5 g0 +40
C.

TpeGoBaHusT K OTHE3AIIUTE CTPOUTEIILHBIX MAaTEPUATIOB M KOHCTPYKIMI BKJIIOYEHBI B
rocy/apcTBEHHbIC (HAI[MOHAJbHBIC) CTAHAAPTHI, CBOJABI MPABHJI MPOTUBOIMOKAPHOIO U CTPOU-
TEJIBHOTO HOPMHPOBAHUS, NPaBUiIa TOXKAPHOH OE30MacHOCTH, BEIOMCTBEHHBIE HOPMATHBHEIC
IoKkyMeHThI[2][3].

Orae3amuTHBIE TOKPBITUS TTOAPA3ACIAIOTCS HA TPYIIIIBI:

Orxe3amuTHbIE COCTaBbl TEPMOPACIIMPSIONIETOCS THIA (TOHKOCIOWHBIE BCITYUYHBAIOIIIH-
ecsl IIOKPBITHS, KpacKa)

HescnyuunBaromuecs: HOKpbITUS

[ToxpsiTust ¢ THOPUIHBIM 3((HEKTOM, COUYETAIOMNM €1a00 TEIIONPOBOHbBIE MaTepUabl
C OTHEYNOPHBIMU KOMIIOHEHTaMHU

CoBpeMeHHbIE BCIYYMBAIOLIUECS MaTepHallbl, KaK MpaBUiIo, 00ecreunBaOT OrHE3alINT-
Hy10 3¢ dexktuBHOCTh OT 30 10 90 MUHYT [4] B 3aBUCUMOCTH OT HUCIOJIB3YEMOTO COCTaBa M TOJI-
IIMHBl OTHE3aIUTHOro MOKpbITHS. IIpn 3TOM ecTh Marepuanbl, o0siajjaronile OTHE3al[UTHON
s dexktuBHOCTHIO cBBIIe 120 u qaxke 10 240 MuHyT [5].

Cpenu nperMyIiecTB BCIYYMBAIOIIMXCSl OTHE3AUIUTHBIX COCTABOB BBIIEISIOT:

OTHOCHUTENBHO HU3KASI TPYIOEMKOCTh HAHECEHM S

Manast TonmuHa ( B 3aBUCMMOCTH OT NMPOEKTHBIX PEIICHUM TOJIIMHA MOXET BapbUpPO-
Batbes OoT 0,5 MM 710 15 MM) 1 BeC MOKPBITUSA

[IpuroaHOCTH 17151 OTHE3AIIUTHI METAJUINYECKUX KOHCTPYKIIUN JTF000M CII0)KHOCTH

Xoporre qeKopaTuBHbBIE KadecTBa ( IBeT U (hopMUpoBaHue penbeda)

K HemocTaTkaM BCITyYHBAIOIIUXCS TTOKPBITUA MOYKHO OTHECTH TOPIOYECTh BO3HHUKAIOIIIE-
r'o IpyU MOXape NMEeHOKOKCa, ero ClIadyio BETPOYCTOWYUBOCTD.

XoTs cepTudUKaIs MOKPHITUN MPOBOJAUTCS ¢ HEOKPAIIICHHBIM MaTEPHAJIOM, TPU pealb-
HOM DKCIUTyaTallil OKpacka MOXeT ObITh MPOBEACHA U B TEMHBIC I[BETA, KOTOPHIE 3HAYUTEIILHO
YBEJTUYMBAIOT HarpeBaHNE MOKPHITHS JIYYEBBIM TETIOM TTOXKapa.

[IpoBepok okpamreHHbIX MOKpbITUH 10 'OCT He npou3BoUTCS.

K nmpenmymiecTBaM HEBCITYUMBAIOIIMXCS MTOKPHITHIT OTHOCSTCS:

Oo6ecneuenue oruecroiikoctu ot 0,75 1o 4,0 yacos

Maunslii BeC MOKPBITUS

Orne3aiura CTpOUTEIbHBIX KOHCTPYKIUN 3JaHUH U COOPYKEHU I

OrHe3anuTHBIE COCTaBbI COTJIACHO NMYHKTY 6 crathe 52 denepanbHOro 3akoHa oT 22
utonst 2008 roga Ne 123-@3 «TexHuyeckuil periiaMeHT O TpeOOBaHUAX MOXKapHOU Oe3omacHo-
ctu»[6] (manee — D3-123) npuMEHSIOTCS ISl TIOBBIMIEHUS TPEACIOB OTHECTOMKOCTH CTPOH-
TEJIbHBIX KOHCTPYKLIUM.



OpHMM U3 KITFOYEBBIX MOMEHTOB IIPH BEIOOPE Cioco0a OrHE3aIUThl CTPOUTEIBHBIX KOH-
CTPYKIIUH SBIIACTCS TPEOYEMBIN MTOKa3aTeNIb OTHECTOUKOCTH CTPOUTEIHHOW KOHCTPYKITHH.

[Ipenenbl OrHECTOMKOCTH ONPENETSIOTCS B YCIOBUSX CTAaHAAPTHBIX UCHBITAHUSIX B COOT-
BETCTBUU C METOJAMH, YTBEPKAEHHBIMU B 0OJIACTH IMOKapHOU Oe3omacHOocTH. OrHE3aluTHas
3 PEKTUBHOCTH CPENICTBA OTHE3ALIUTHI ONPEACIIACTCS IPOU3BOIUTENEM B IIPOIIECCE TPOBEACHUS
UCTIBITAHKUI U paccuuThiBacTes B MuHyTax. B TOCT P 53295-2009[3], TOCT P 53295-2009[7],
I'OCT P 53311-2009[8] mpuBoasTCs METOAbI pacuéTa 3HAUYCHHUM IMOKa3aTesleil OrHe3alluTHON
3¢ peKTUBHOCTU NIl IPEBECHUHBI, CTAIBbHBIX KOHCTPYKIMH, KaOenbHbIX MOKpbITHH. CoriacHo
TpeboBaHusAM cT.150 Ne 123-D3

Cormacuno tpeboBanusM cT.150 Ne 123-D3 nmoarBepKaeHUE COOTBETCTBUS CPEICTB OTHE-
3aIIUTBI OCYIIECTBIsIETCST B Gopme cepruduranuu. [IpoTOKOIBI MCIBITAHWA HCIBITATEILHBIX
nabopaTtopuil TOJKHBI COAEPKATh 3HAUEHHUS IOKaszaTesell XapaKTepHU3YIOIIUX OTHE3alIUTHYIO
3¢ (HEeKTUBHOCTh CPEICTB OTHE3ANIUTHI, B TOM YHWCJIEC PA3JIMYHBIC BapUAHTHI UX IPUMEHEHUS,
ONMCAHHBIE B CONPOBOJAUTENBHBIX IOKYMEHTaX.

He penxo nnst mpuHATHS TPOEKTHBIX PEIICHUN B 00JACTH OTHE3AIIMUTHI CTAJIbHBIX KOH-
crpykuui, ucnonb3yroT CII 28.13330. 2017 roga "3aummra CTpOUTENBHBIX KOHCTPYKLIMM OT KOP-
po3un" .11 [NoxxapHast 6€301aCHOCTb.

Krnaccudukaiys orne3anuTHBIX COCTaBOB

ITo xomam OKII u TH B3/ Poccuu B 3aBUCHMOCTH OT Ha3HAYCHHUS OTHE3AIUTHBIC CO-
CTaBBbI KJIACCUPUIIUPYIOTCS Ha:

- CocraBbl, BEIIECTBA U MaTePUAIIbI Il OTHE3AIUTHI KOHCTPYKITUN U U3ACTUN U3 JApeBe-
CUHBI

- CocTaBbl, BEUIECTBA U MaTEPHUAJIbI JIJISi OTHE3AIMUTHl METALTUYECKUX KOHCTPYKIIHHN U
U3aenni

- CocraBbl, BELLIECTBA U MaTE€pHalIbl sl OTHE3AIUThI Kabesnei 1 kaOenbHbIX MPOX 00K

- CocraBbl, BEUIECTBA U MAaTepUaJIbl 1JIs1 OTHE3ALUThl MAaTEPHAJIOB, KOHCTPYKIUNA U U3/e-
T Ipo4yune

OrHe3amuTHbIE COCTaBbI B OOIIEM CIy4yae pa3ludyaroTcs B 3aBUCUMOCTH OT:

- BUJIa MaTepuaiia o0beKTa OTHE3AIUTHI (METaLJI, IPEBECUHA, DIIEKTPOKAOEIb, TKAHH)

- BUJIa OTHE3AIUTHOTO MOKPBITHS

- 110 Ccroco0y HaHECEHUSs

- OT YCJIOBHH SKCIUTyaTalluu(B CyXUX WM BIIQXHBIX TOMEIICHHX, Ha YJHIIE, CIIECIUAIBHO
OrOBapUBAEMbIE YCIOBHS)

- 110 YCTOMYUBOCTH K BO3/IEHCTBHUIO arpeCCUBHBIX (haKTOPOB

Homenkiiatypa coBpeMEHHBIX CEpTUPUIIMPOBAHHBIX OTHE3ANIUTHBIX COCTABOB, a TAKXKE
KpaTKHE TEXHUYECKHUE CBEIEHUS, BKIIIOYAs IMOKA3aTENIM OTHECTOMKOCTH, CPOK SKCILTyaTalluH,
METO/Ibl HAaHECEHUs TOIPOOHO paccMOTpeHbI B mpmiiokeHus1x. [locooue pexkomengoBano ®I'bBY
BHUUIIO MYC Poccun a1 npuMEHEHHUS] B KAUECTBE CIPABOYHOIO MaTepHaja B IPOEKTHBIX,
CTPOUTENBHBIX OpTaHM3AIMsAX M opraHax [ocyaapcTBEHHOTO MOXKapHOTO Haa30pa (MUCHMO
®I'bY BHUUITIO MUC Poccuu ot 28.06.2013 r. N 2936-13-1-03).

[IpunsaTHE pemenns Mo BEIOOPY OTHE3alTUTHOTO COCTaBa HA MPAKTUKE 3aBUCUT OT MHO-
JKecTBa (PAKTOPOB, B TOM YUCJIE YIUTHIBACTCS:

OrnesamutHbie coctaBbl (OC) i ApeBeCHHbl U MaTepuajoB Ha €€ OCHOBE COTJIACHO
I'OCT P 53292-2009 noxapa3aenstorcs Ha CIEAYIOIINE BUIBIL:

— JIaK¥ OTHE3AIUTHBIE, TPEJICTABIISIONINE COOOM pacTBOPHI (IMYJIbCHH) TIIIEHKOOOpa-
3YIOIIMX BEIIECTB HA OPraHWYECKON MM BOAHOW OCHOBE, COJAEpIKAIIUE PACTBOPUMBIC aHTUIIH-
peHbl (MOTYT BKJIFOYATh TAKXKE IUIACTU(PUKATOPHI, OTBEPAUTEIN, PACTBOPUMBIC KPACHTEIU W
JIpyTHe BelIecTBa), 00pa3yroT Ha 3allUIIaeMON TOBEPXHOCTH TOHKYIO IPO3PAUYHYIO TUIEHKY;

— KpacKd OTHE3allUTHbIE, MPEICTaBIAIoNIIe CO00 OJHOPOIHYIO CYCIIEH3UIO NMUTMEH-
TOB ¥ aHTUIIUPEHOB B IJICHKOOOPA3yIOMIMX BEIIECTBAX (MOTYT BKJIIOYATHh TAK)KE HAMIOIHUTEIH,
PacCTBOPHUTEIHN, TUIACTU(PUKATOPHI, OTBEPAUTEIN U APYTHE BEIIECTBA), OOpa3yloT Ha 3alluIiac-
MOH IOBEPXHOCTH TOHKYIO HEIIPO3PAYHYIO IIEHKY;



— MacThl, 00Ma3KN OTHE3AIIUTHBIE, PEACTABIISIONINE COO0N KOMITO3UIUH, 110 COJepKa-
HUIO0 KOMIIOHEHTOB aHAJIOTHYHBIE KPACKaM, HO OTJIMYAIOLIUECS NacTO00pa3HOM KOHCUCTEHIUEH
u Oosiee KPYMHOM JAUCIEPCHOCTHIO HAOJIHUTENCH M aHTUIHMPEHOB, 00Pa3yIOT Ha 3alIUIAeMOM
IIOBEPXHOCTH CJIOW MOKPBITUS OOJIbLIEH TONIIMHBI, YEM JaKH U KPacKH;

— COCTaBbl MPOMHUTOYHBIE OTHE3AIIUTHBIC (OrHEOMO3AIIUTHBIE), MPEACTABISIONINE CO-
00l pacTBOpPbl AHTUIMPEHOB (AHTUIMPEHOB M AHTHCENTHKOB) B OPraHMUYECKUX M HEOpraHuye-
CKUX JKUAKOCTSIX, HE 00pa3yromuX MIEHKY, 00eCIeYnBalOT 00pa3oBaHNe MOBEPXHOCTHOTO OTHE-
3alIMIIEHHOTO CJI0sl (MIOBEPXHOCTHAS MIPOIUTKA) UM OTHE3alUTY B 00bEME JIpeBecuHbl (Iiy0o-
Kas [POINUTKA);

— cocTaBbl KOMOMHUPOBAHHBIE OrHE3ALIUTHBIE, MIPEICTABIAIONINE COO0M KOMIUIEKC U3
nByx wim 6onee BunoB OC, HaHECEHHE KaKAOr0 M3 KOTOPHIX Ha 3alIMIIAeMYI0 TMOBEPXHOCTD
OCYILECTBIISAETCS [TOCIIE0BATEIBHO.

Orse3aluTHbIE COCTABbI AJIsl CTAJIIBHBIX KOHCTPYKLUN

IToHATHE OrHE3ALIUTHOTO COCTaBa, OrHE3aUTHON 3(pdeKkTuBHOCTH B cilyyae obecriede-
HUS OTHE3AIIUTHI CTATBHBIX KOHCTpYyKImid onpenensier 'OCT P 53295-2009:

- OrHE3ALIUTHBIN cocTaB: BemecTBo uiaM cMech BellecTB, 001aJar0IUX OrHe3aluTHON
3P PEKTUBHOCTHIO U PEAHA3HAYCHHBIX JIJIS1 OTHE3AIIUTHI Pa3INYHBIX 00BEKTOB.

- orHe3amuTHas 3¢ dextuBHOCTh: [lokazarenb 3pPEeKTUBHOCTH CPEACTBAa OTHE3alUTHI,
KOTOpBIA XapaKTepU3yeTcs BPEMEHEM B MUHYTaX OT Hayajla OTHEBOI'O MCIBITAHUS 0 JOCTHXKe-
Husl kputudeckoi temmeparypbl (500 °C) cranmapTHbIM 00pa3lioM CTaJIbHOM KOHCTPYKIUHU C
OTHE3ALIUTHBIM MOKPBITUEM U OIPENESAETCS METOAOM, U3JI0KEHHBIM B pa3fiesie 5 HacTOSLIEro
CTaHJapTa.

ToHKOCIOHHBIE BCITYYMBAIOIIMECS OTHE3ALIUTHBIE COCTAaBbI (KPACKH) HAHOCITCS Ha 000-
rpeBaeMyro 1noBepxHocTh KOHCTpYyKIuuU 1o 'OCT 28246. Ilpu Bo3aeiicTBUM 1OKapa TOJILIMHA
OTHE3ALIUTHOIO MOKPBITHS MHOIOKPAaTHO YBEIMYMUBAETCs, 00pa3ys Ha 000rpeBaeMoil MOBEpXHO-
CTH CTaJbHOW KOHCTPYKIHUHM TEIUIOM3OJSIMMOHHBIA CIIOH, 3allMIIAOIINANA KOHCTPYKIUIO OT
HarpeBaHusl.

Paznen 5 TOCT P 53295-2009 ycraHaBiuBaeT METOJl ONpe/leeHUs] OTHE3alUTHON (-
(EeKTUBHOCTH CPEJICTB OTHE3AIIMTHI JUIsl CTaIbHBIX KOHCTpyKUui. Ha ocHoBanuu n.5.5.3 TOCT
P 53295-2009 orne3anutHas 3(h(HEeKTUBHOCTh CPEJICTB OTHE3AIINUTHI B 3aBUCHMOCTH OT HACTYII-
JICHUS! IPEIeNIbHOTO COCTOSIHUS TTO/Ipa3 ieNsieTcs Ha 7 Tpym:

1-s1 rpynna — He meHee 150 MuH;

2-s Tpynmna — He MeHee 120 MuH;

3-s1 rpynna — He MeHee 90 MuH;

4-g rpynna — He MeHee 60 MUH;

5-s1 rpynna — He MeHee 45 MUH;

6-s rpymma — He Meree 30 MuH;

7-s1 Tpynna — He MeHee 15 MuH.

Orne3anuTHbIE KaOSIbHBIC TTOKPHITHS

B cnydae ornesamutHoro xadenpHoro nokpbitus (OKIT) MeTons! onpeneneHust oruesa-
mmtHOHN 3¢ dexktuBHocTH pernamenTupyer ['OCT P 53311-2009 «IlokpbiTus kabenbHbIe OrHe-
3alIUTHBIE. MeTOo/bl ONpeieeHns] OTHEe3aUTHON 3(h(HhEKTHBHOCTI.

- orHe3ammuTHas d(hPexTBHOCT: CpaBHUTENBHBIN MMOKA3aTeNbh, KOTOPHIH XapaKTEepU3y-
eTcs JUTMHOM MOBPEeXAEHHON MIaMEeHeM WIIM 0OYTJIeHHOM YyacTu oOpasia KabeabHON MPOKIaIKu
¢ OKII u ko3¢ ULHEeHTOM CHUXEHUSI JOMYCTUMOIO JJIUTEIBHOIO TOKAa Harpy3Ku s Kabens ¢
OKII n onpenensercs o METO1aM, U3JI0KEHHBIM B HACTOSIIEM CTaHAAPTE.

- orae3anuTHOe kabenpHOe mokpbiTHe (OKII): Croit BemecTBa (cMecH) Wik MaTepuana,
NOJIyYeHHBIH B pe3yibTaTe ero HaHeCeHUs Ha MOBEPXHOCTh kKalenel u oOnajgaromuii oruesa-
HIUTHOHN 3(PPEKTUBHOCTHIO.

Ha xabenbHble M37enUsi, K KOTOPHIM HPEIBSBISIOTCS TPeOOBAaHUS MO IMOXKapHOH Oe3-
OTMIACHOCTH pacrpocTpaHsroTcs Takke TpedboBanus ['OCT 31565-2012.



[ToMrMO OTHE3ANTUTHBIX MOKPBITUIN /ISl TIOBBIIICHUSI OTHECTOMKOCTH KaOENbHBIX JTHHUN
MOTYT HCIOJIb30BaThCSl OTHECTOWKHE Kabenu. BakHO OTMETHTh, UYTO MCHOJIb30BAaHUE OTHE3a-
IIUTHBIX TOKPBITHHA Kabenei JomycTuMO TOJIBKO Tam, riae He Tpedyetcs mo 'OCT 31565-2012
MIPUMEHEHNE OTHECTOMKHUX Kabelen.

BcenyuuBaroniuecs: orue3aiuTHbe COCTABbI

B CIT 2.13130.2012 TOHKOCIIOHHOE OTHE3AIMTHOE MOKPHITHE (BCITyUYUBAIOIIEECS ITOKPBI-
THE, KpacKa) OIpenessieTcs, Kak CIOCO0 OrHE3alIUThl CTPOUTENBHBIX KOHCTPYKIIUH, OCHOBaH-
HBIl HA HAaHECEHHH Ha 00OTrpeBaeMyI0 MOBEPXHOCTh KOHCTPYKIMHU CIEHHUANbHBIX JIAKOKPACcO-
HBIX COCTABOB C TOJIIIMHOM CyXOro CJIOs, HE MpEBbIIIAIONIEH 3 MM, YBETUYUBAIOIINUX €€ MHOTO-
KpaTHO MPH HarpeBaHUU.

BcenyuuBaromuecs: orue3anuTHble KpacKu JUIsl 3alllUThl JPEBECUHBI U METAJTMYECKUX
KOHCTPYKIIMIA BIEPBBIE CTAJIM NPUMEHTH B KOHLE 1960-x — Hauane 1970-x rogos[10]. Ha ce-
TOJHSIIIIHUMA JIEHb ACCUBHAS 3alllUTa C TMOMOIIBI0 COCTABOB BCIYYHMBAIOIIETOCS TUIA — TPaIu-
[MOHHBIN MOJXOJ JAJIsl TIOBBIIICHUSI TOXapHOH Oe30macHoCcTH 00beKTOB. BemyunBarommuecs or-
HE3aIIUTHBIE COCTaBbl MPHUMEHSIOTCS B 00JIACTU OTHECTOMKOCTH M OTHE3AIUTHl METaJUIOKOH-
CTPYKUHUH 3aHUN U COOPYXKEHHH, kabenell u KaOenbHbIX JIMHUHN, KaOeIbHBIX MPOXOJIOK, Aepe-
BSIHHBIX KOHCTPYKIIMU, BO3AYyXOBOJOB. ClieyeT OTMETHUTh, MCIOJIb30BAHUE BCITYYMBAIOIIMXCS
OTHE3AIIUTHBIX COCTABOB JIJISi OTHE3AIUTHI B YCIOBUAX YITIEBOJOPOIHOIO TOPEHUS U HA CIICH-
QITBHBIX 00BEKTAX.

Orxe3amuTHbIe COCTaBbl TEPMOPACIIUPSIONIETOCS TUIIA TPU BO3JAEHCTBUH TEMIIEPATYpPhI
CWJIBHO YBEIIMYMBAIOTCS B 00BEME (TEPMOPACIIUPSIOTCS), 00pa3ys IpHU 3TOM TEPMOHU30JIUPYIO-
I clIoi IeHOKOKca («Iry0y»). 3a cuéT HU3KOM TeIIONPOBOIHOCTH MIEHOKOKCOBBIH CIIOH B Te-
YEHUE OMPENENEHHOTO BPEMEHHM, 3aBUCAIIETO OT OrHE3aluTHON 3((EKTUBHOCTH COCTaBa 3a-
HIMIIAET CTPOUTEIbHbIE KOHCTPYKIIUH OT Ieperpena, aeopmamuu u oOpyieHus.

CocraB OrHe3alUTHBIX KPacoK pa3zHooOpaszeH. BemyunBaroiiyecs mOKPBITHS B CBOEM CO-
CTaB€ MMEIOT KOMIIOHEHTHI, KOTOPbIE SBISIOTCS UCTOYHUKOM 00pa30BaHUs BCIIEHEHHOTO YrOJb-
HOTO CJIOS, TIOKPBIBAIOIIETO MOBEPXHOCTh KOHCTPYKIIMHU, TIOCTETIEHHO 3aKOKCOBBIBASICh, CTAHO-
BACH KeCcTKUM. OrHe3amuTHas 2QPEeKTUBHOCTh COCTaBa OMpPeNesSeTCs MPEeXk/Ie BCEro TOMITMHON
ciost. CoBpeMEeHHBIE OTHE3AIUTHBIC MaTePUaIbl MPU YCIOBUH TOJIIIUHEI CJIOS 10 2 MM I0]] BO3-
JEHCTBHEM BBICOKUX TEMIEpaTyp yBeIHuuBaroTcs B 00béMe B 10-40 pa3 u obnagaroT orHesa-
HMIUTHOHN 3P PEeKTUBHOCTHIO 110 1 Haca.

Cornacno ct. 136 ®3-123 npu UCHOJIB30BaHUU OTHE3ALIUTHBIX COCTABOB TEXHUYECKAs
JIOKYMEHTAIMs Ha MaTepualibl JOJKHA COIEpPkKaTh MHPOPMAILIMIO O TEXHUYECKHUX IMOKa3aTeNsX,
XapaKTepU3YIOMINX 00JacTh WX MPUMEHEHHUS, TOXKAPHYIO OMACHOCTh, CIOCO0 MOATOTOBKU TO-
BEPXHOCTH, BUJBl U MAPKH TPYHTOB, CIIOCOO HAHECEHHUS Ha 3alUIIAeMyI0 MTOBEPXHOCTb, YCIIO-
BUS CYIIKH, OTHE3AIUTHYIO0 3()PEKTUBHOCTD 3TUX CPEACTB, CIOCOO 3aIIUTHI OT HEOIArompusT-
HBIX KJIMMATHYECKUX BO3JIEUCTBHM, YCIOBHUS U CPOK IKCIUTyaTallMU OTHE3ANTUTHBIX MOKPHITHH, a
Tak)Ke Mepbl 0€30MaCHOCTH TIPU MPOBEICHUH OTHE3AIUTHBIX PadoT.

HpaKTI/I‘IeCKaﬂ YacCTb: BOIIPOCHI IJIsd CO6CCC,Z[OB8.HI/I$I.

Bonpocsr:

1. Ha kakue Tpymmsl HOAPa3IeNTIOTCsl OTHE3AIUTHBIC TOKPHITHS.

2. OrHe3amuTHBIE COCTABBI ISl CTAIBHBIX KOHCTPYKIIHH.

3. Uro Takoe maccHBHAs OrHE3AIINTa MaTEPHUAIIOB.

4. BcernyuymnBaromuyecs: OrHe3aIluTHbIE KPACKH IS 3allIUThI JPEBECHHbBI U METAJUIMYECKUX
KOHCTPYKIHUH.

5. OrnezamurHas 3(p(HpEeKTUBHOCTH COCTABA.

IlepeyeHb OCHOBHOM JTUTEPATYPbI

1. TuxonoB IO.M. CoBpemMeHHBIE CTPOWTEIbHBIE MaTEepPHAIBl W aAPXUTEKTYpPHO-
CTpouTeNbHbIE cucTeMbl 31aHui. YacTe |. CoBpeMEHHbBIE CTPOUTENBHBIE MAaTEPUabl IS YacTel



3maHuil [DnekTpoHHBIA pecype] : yueOHoe mocobue / FO.M. Tuxonos, C.I'. T'onoBuna, A.D.
[[Tapamenko. — 3nekTpoH. TekcTtoBblie nanHble. — CII6. : Cankt-IletepOyprekuii rocymap-
CTBEHHBIM apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuter, D6C ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexwum gocryma: http://www.iprbookshop.ru/74377.html

IlepeyeHb 1ONOJIHUTENBLHOM JIUTEPATYPbI

1. OpnoBa A.M. OUBUKO-XUMHUYECKHE METOJBl aHAIM3a MaTEPHAIOB [DIJIEKTPOHHBII
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M.: MoCKOBCKHIA TOCYAapCTBEHHBIN CTPOUTENBbHBIN yHUBEepcUTeT, Al [Iu Op Menuna, DObCACB,
2016.— 205 c.— Pexum moctyna: http://www.iprbookshop.ru/49873.— 5BC «IPRbooksy, mo
M1apoJIo

2. Kamyctun, @.JI. CBoiictBa  MaTepuajoB W H3ACIU: JIAOOPATOPHBIA MPAKTHKYM:
yaeOHo-MeToanueckoe nocodue / @.JI. Kanyctun, A.M. Cnimpunonora, U1.B. ®omuna ; Munu-
cTepcTBO oOpa3oBanus U Hayku Poccuiickoit @enepanyn, Ypansckuil (heaepaibHblii YHHBEPCH-
ter umenu neporo IIpesuaenta Poccum b. H. Enpuumna. - ExarepunOypr : M3marenbcTBo
VYpanbsckoro yauBepcuteta, 2014. - 93 c. : wi., Tabn., cxem. - bubmmorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DnexkTpoHHbII pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. Jsopkun, JL.U. Crpoutenbroe Matepuanosencuue / JL.U. JIBopkun, O.JI. JIBOpKHH.
-M. : Uadpa-Uuxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To e [DneKTpOHHBIH pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

Ilepeuennb yueOHO-MeTOANYECKOT0 OOecleYeHUsI CaMOCTOAITeIbLHONH padoThl 00yua-
IOLIUXCHA 110 JUCHUIIMHE

1. Metoanueckue yka3zaHusi 0 OPraHMU3alMM CaMOCTOSITENIbHON pabOThl CTYAEHTOB IO
qucuumuinHe «Matepuaisl B IPOEKTUPOBAHUU ropoJcKoil cpeas». Ilaturopck: CKOY, 2023.

2. Metoauyeckue yKa3aHUs K MPaKTUUYECKUM 3aHATHUSM MO JUCHUILIMHE «Martepuansl B
IIPOEKTUPOBAHUU ropoJIcKoil cpeas». Ilaturopck: CKOY, 2023.

Ilepeuenn pecypcoB mHGOPMALMOHHO-TeIeKOMMYHUKAIIMOHHOW ceTn «MHTepHeT,
HEO00XOIMMBIX JJI51 OCBOCHHS TUCHHUIINHBI

1. OBC «YHuBepcureTckas 6ubimoTeka oHaan» - http://biblioclub.ru

2. JIunensnoHHas MOJHOTEKCTOBas 0a3za syekTpoHHbIx m3manuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snexkrponnas 6ubnunoreka e-library — www.elibrary.ru

4. DnekTpoHHass OMOIMOTEKAa M AIEKTPOHHBIA KaTanor HayyHou Oubinoreku CKOY —
http://catalog.ncstu.ru/

5. TocynapctBeHHas myOnuvHasi HaydyHO- TexHu4eckas Oubnmoreka Poccuu. (ITIHTH

Poccun) www.gpntb.ru
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INPAKTUYECKOE 3AHSATHE 1/. I'mapo- 1 napon30/siiiOHHbIC MAaTepPHAJIbI.

Henapb 3aHATHA: U3yUEHUE TUAPO- U NAPOU3OJISILIMOHHBIX MaTEpUAIOB.

3HaTh: OCHOBBI aPXUTEKTYPHOI'O MaT€PHATIOBECHUS

YMeTh: 000CHOBAaHO BBIOMPATh METOJBI BBIMOJIHEHUS CTPOUTENBHBIX MPOLECCOB U HMX
II0CJIEI0BATEIbHOCTD IPU BO3BEACHUU 3/1aHUM U COOPYKEHUH C pasInYHbIMU apXUTEKTYPHBIMU
U TU3allHEPCKUMU PELIECHUSMU; MIPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKON JTOKY-
MEHTAalMU Ha CTaJUH IPOSKTUPOBAHMSI U BO3BEICHUS 3/1aHUI.

AKTYaJlbHOCTh TeMbl OOBSCHIETCS HEOOXOAMMOCTHIO TOJYYEHHUS 3HAaHUH B oOiacTu
ApPXUTEKTYPHOI'O0 MaTEpUAIOBE/IEHUS U HABBIKOB pallMOHAJILHOTO BHIOOPA apXUTEKTYPHBIX MaTe-
pHaJIoB.

Teopernueckas yactb: ['Mapo- U MAPOU3OIALMOHHBIE MaTEPHAIIbl SABISIOTCA HEOTHEM-
JIeMOl 4acThI0 KpOBEJIbHOTO nmupora. OJHAKO 3a4acTylo He Tak MPOCTO OBIBAaeT pa3zoOparhcs B
MHOT'OYMCIIEHHBIX TEPMUHAX, TAKUX KaK: TUAPOU30IIALHNSA, APOU3O0IAUOHHbIE IEHKH, U Y-
3MOHHBIE MEMOpaHbI, JBIIIANIEe MEMOpPaHbl, BETPO3ALINTa U T.I. VIHOTAa B MX Ha3HAYCHUU U
CBOMCTBaxX MYTAOTCs Ja)ke MPOJaBLbl (HEe caMmble aydmue). 13 Hamel ctatbu Bl y3HAeTe, YTO
BCE 3TO 3HAYUT U KaKHe MaTepHaibl HEOOXOAMMbI UMEHHO JUIS BAIlIEro J0Ma.

I'uapounsonsaiys 1 napou3onsauus — B 4éM pazHuua?

U runpo- 1 mapou3oisiuOHHBIE MaTepHaIbl HEOOXOAUMBI ISl KOPPEKTHOM paboTHI Kpo-
BeJIbHOro nupora. OHU: MperoTBpaIlAlOT IPOHUKHOBEHUE BJIard B YTEIUIMTENb, KaK C YJIULBI,
TaK ¥ U3HYTPU JIOMa; MO3BOJISIIOT CBOOOJHO BBIXOJIUTH BOJISHBIM IapaM, BCE K€ MONAaBUIMM B
TEIUIOU30JISLHIO.

UToObl MOHATH, YEM OJHHU OTJIMYAKOTCS OT JPYruX, pa30epéMcs B TEPMHUHOJIOIHU. ITO
HIOMOJKET MOHATH c(hepy NPUMEHEHUS.

IMuapouzonsums

Takue marepuansl ASWCTBYIOT 1O MPUHLUUIY MEMOpaHbl: OHM 3AIIMIIAIOT MOAKPOBENb-
HO€ MPOCTPAHCTBO OT IMOMNAJAaHUs BJIard W3BHE, OJHAKO JOJKHBI CBOOOJHO BBIBOJUTH Map M3-
HYTpH Z0oMa. Y THIPOU3OJSLUOHHBIX IUIEHOK €CTh Pa3ivyus B MOKA3aTENsIX NapOIpOHUIIAEMO-
CTH — YeM BBIIIE 3TO 3HAYEHHE, TEM JIydlle SKCIUTyaTallnOHHbIE XapakrepucTuku. Hambomnee
«JIbIIIAIMe) MIEHKU HAa3bIBAOT cynepAn(Ppy3nOHHBIMU MEMOpaHaMu.

B TénnbIX KpOBISIX Takue Marepualibl HeOOXOIMMBI B TEX CIydasiX, KOrJa B KauecTBe
yTEIUIUTENs UCIOJIb3yeTCsl MUHepanbHas BaTa. Hamokasi, oHa OBICTpO TepseT CBOM CBOMCTBA,
03TOMY JUIsl He€ HeoOXouMa HaJeKHas 3allliTa OT BO3MOXKHBIX MPOTEUEK U JAPYroi, mocrymna-
IOlIel U3BHE, CHIPOCTHU. 3a cueT cynepAu(Ppy3nOHHBIX CBOMCTB MEMOPaHbl MO)KHO MOHTHPOBATh
HEMOCPEACTBEHHO Ha YTEIIUTENb, 0€3 3a30pa.

B X0101HBIX KPOBJISX THAPOU3OJISILIMOHHBIE TUIEHKH TOKE MCIIONB3YIOTCS — JUIS 3aILUTHI
YepJayHOIo MPOCTPAHCTBA OT KOHJEHCATa, Kalarollero ¢ MeTajuinueckod kposiau. Ho B aTom
cllyuae OHM MOHTHUPYIOTCS ¢ mpoBucoM 20 MM, oOecrieuuBasi CBOOOJHOE BBHIBETpPHUBAHHE He-
OombiIoro konuyectsa napa. [{oBeilieHHas BIaXHOCTh OTPHUIATENIFHO CKa3bIBA€TCSl HAa BCEX CO-
CTaBJISIFOIIMX KPOBEJIBHOIO MUPOTa — K IPUMEPY, CTPOIINIIA MOXKET MOPA3UTh IUIECEHDb UIIU I'PU-
00K, YTO B UTOTe MPUBEIET K MOJATHUBAHUIO U PA3PYIICHUIO TE€PEBIHHBIX KOHCTPYKIIHIA.

[Tapousossius

[Tapouzonupyromas mi€Hka, B OTJIWYHE OT TUIPOU3OJSIHMH, HE MPOMYCKAaeT BIIAXHBIN
Bo3ayX. [lap U3 momenieHuit )KuIo0ro qoMa, MoJHUMAsACh BBEPX, HEU30€KHO MOMaET B yTEIUIU-
Tenb. Ecnau 370 MHHepanbHas BaTa — CO BpPEMEHEM OHAa HaMOKHET U TepecTaHeT BBINOJHATH
cBoto (pyHkiuro. CormacHo MCCieOBaHUSM, HAMOKaHUEe Ha 5% yBeTUYMBaeT TEIJIONOTEpH B 2
pa3a. UToObI 3TOro He MPOU3O0ILIO0, UCTIOIB3YIOT MAPOU30JIALINOHHbBIE TUIEHKH.

[Tapousomnsius He0OX0MMa TOJIBKO YTEIUIEHHBIM KPOBISIM U MOHTHPYETCSI C BHYTPEH-
HEell CTOPOHBI YTEIUTUTENS, YTOOBl U30JIMPOBATh €ro OT MOCTYMAIUX CHU3Y napoB. Ha camom
Jiene, HA o/iHa Tui€HKa He OyneT repmetrudHoil Ha Bce 100% u HebobIIas 4acTh 1mapa Bce paBHO
IIPOCOYMTCS Yepe3 Mapou30JISLUOHHBIM Oapbep B yremnurenb. Ho, Giaromapst naponpoHunae-



MOCTH THIPOU3O0JISIIMOHHON MeMOpaHbl, Tap OECIPEeNnsITCTBEHHO BBIIIET U3 HETrO U, MOJIXBayeH-
HBIM MOTOKAMU BEHTUJISILIMM, OYJET BHIBEJICH HAPYKY.

Cy1iecTByeT HECKOJIBKO Pa3HOBUIHOCTEN I'MJIPO-NIaPOM3OJISILIMOHHBIX MaTepuanoB. Yro-
OBl pa3oOparbes, Kakasi TUAPO-MIAPOU3OIIALUS JIyUllle, PACCMOTPUM HX MOJIpOOHEe.

[Tapou3ossLMOHHBIE MaTEpHAIIbI

CoBepuIeHHO MapOHENPOHUIAEMbIE — MOAXOJAT ISl MOMEIIEHUH C BBICOKOW BIIAKHO-
CTBI0. MOryT HMETh QJIFOMUHHUEBBIN CJIOM C BHYTPEHHEN CTOPOHBI IUNIEHKHU, OH YCUJIIMBAET U30JIU-
PYIOLIME CBOKMCTBA U MOBBIILIAET TEINIOEMKOCTb. YUTHUTE, YTO MPU UCIOJIB30BAHUU TAKOTO MaTe-
puaia, IpakTUYEeCKH BECh BOJSHOW Map OcTaHeTcs B nmomenieHnu. [loaromy HeoOXoauma Xopo-
n1asi BEHTUJISLUS.

C orpaHuueHHON MapOIPOHULIAEMOCTBIO — UCIOJIb3YETCS B ITOMEILEHUSX, I/1€ N30BITOY-
Hasl BJIQXKHOCTb Henomyctuma. [Inénka OyneT oTBOAUTH OMpe/eEHHOe KOJIMYECTBO Mapa, HO B
3TOM cllyyae THAPOU3OISNHUS JODKHA 001aJaTh MAaKCUMAIBHONW MapONPOHULIAEMOCTBIO, YTOOBI
BJIara JIErkO BbIXOJWJIA U3 TEIUIOU30JSUOHHOTO CIIOSI.

C nepemeHHBIM KO3 dumrenToM mapornponuiaeMoctu (Sd) — Hanbosee COBpEeMEHHBIH
MaTepuai, KOTOPbIi, B 3aBUCUMOCTH OT YPOBHSI BII&}XHOCTH, MOXET JTUOO COBCEM H30JMPOBAThH
YTEIUTHTENb OT BJIArd, JM00 YaCTHYHO MPOIMYCKATh Map, HEe JOMYyCKask CKOIUICHUSI KOH/ICH CAaTa CO
CTOPOHBI TOMeleHus. B mape ¢ Takoii MI€HKOM Takke T0JKHA MPUMEHSThCS XOpolias MeMOpa-
Ha IIOBEPX YTEIUIATEIIS.

I'mapounzonsumoHHbIE MaTepUaIbl

[Inénku. Kak npaBuio, 3T0 TOHKOE IOJHMMEPHOE IIOJIOTHO U3 MOJUIPOINIIEHA, HE MPO-
nyckarouiee Boay. Takue Marepuanbl XapaKTepU3YIOTCS BBICOKOM MPOYHOCTHIO M JTOCTYIHOMU
nenoit. Cnaboe MecTo TIEHOYHON TUAPOU3OJISIIMN — HU3Kasi CTOMKOCTh K BO3JICUCTBUIO YIIbTpa-
¢duonera ¥ OUeHb HU3KAs MAPOMPOHUIIAEMOCTb.

MemOpanbl. MemOpaHHasi THAPOU3OISAIHS OTINYAETCS TEM, YTO OHA IPOU3BOIUTCS 0O-
Jiee COBPEMEHHBIM CITIOCOOOM M UMEET MHOTOCIIOWHYIO CTPYKTYPY. DTO MOJIOKUTENBHO CKa3bIBa-
eTcsl Ha e€ IPOYHOCTH U JoJroBeyHocTu. OHa A0poke, HO 00siafaeT Jiydieil naponpoHUIaeMo-
CTBIO, YTO SIBJIIETCS OAHUM M3 CaMBIX IVIABHBIX APAMETPOB Ul THAPOU3OJISIIMOHHBIX MaTepHa-
JIOB.

HpaKTI/I‘IGCKaSI YacCThb: BOIIPOCHI AJIA CO6€C€I{OB&HI/I$I.

Bomnpocsr:

Yo Takoe Napou30sAIMOHHAs TUICHKA.

Uro Takoe ruapounsosuus (MmemOpaHa).

HyxHa 11 MemOpaHa 171 KpOBJIM U TApOU30JISLIMOHHAS TUIEHKA IIPU CTPOUTENILCTBE?
Uewm oTiiyaeTcst mapou3o0Jsius OT THIPOU30IISIIUH.

Jl1g yero Hy»Ha apon30JIALU.

. Jlms gero Hy)kHa ruIpoM30ISILMA. https://isospan.gexa.ru/kak-eto-rabotaet/articles/chem-
tllchaetsva paroizolyaciya-ot-gidroizolyacii/
IlepeyeHb OCHOBHOM JIUTEPATYPbI

ogakrwdE

1. TuxonoB IO.M. CoBpemMeHHBIE CTPOWTEIbHBICE MaTEepPHATIBl W aPXUTEKTYpPHO-
cTpoutenbHble cuctembl 31anuid. Yacts |. CoBpeMeHHbIe CTPOUTEIbHBIE MaTepPHAIIbl I YacTen
3maHuid [DneKTpoHHBINH pecypc]| : yuedHoe nmocodue / FO.M. Tuxonos, C.I'. T'onmoBuna, A.D.
[lapanenko. — OnekTpoH. TekcToBble naHHble. — CII6. : Cankr-IlerepOyprckuii rocynap-
CTBEHHBIM apXUTEKTYPHO- CTpOUTENbHBIN yHUBepcuTeT, DBC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum nocryma: http://www.iprbookshop.ru/74377.html

IlepedyeHb 1ONMOJHUTENBHOM JTUTEPATYPHI

1. OpnoBa A.M. ®U3NKO-XUMUYECKHE METOJBl aHAIU3a  MAaTEepHANIOB [DIEKTPOHHBIN
pecypc]: yuebHoe mocodue/ OpnoBa A.M., PomanoBa N.I1.— DnekTpoH. TEKCTOBBIC JaHHBIC.—
M.: MocKoBcKHi1 TOCYJapCTBEHHBIN CTpOUTENbHBIN yHUBEpcUuTeT, Al [Iu Op Meaua, ObCACB,
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https://isospan.gexa.ru/kak-eto-rabotaet/articles/chem-otlichaetsya-paroizolyaciya-ot-gidroizolyacii/
http://www.iprbookshop.ru/74377.html

2016.— 205 c.— Pexum mocryma: http://www.iprbookshop.ru/49873.— DBC «IPRbooksy, mo
NapoIro

2. Kamyctun, @.JI. CBoiicTBa  MaTepuajoB W H3ACIUN: JIAOOPATOPHBIA MPAKTHKYM:
yaeOHo-MeToanueckoe nocodue / ®.JI. Kanyctun, A.M. Cnimpunonora, U1.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBanus U Hayku Poccuiickoit @enepanun, Ypansckuil (heaepaibHblii YHUBEPCH-
ter uMmeHn nepBoro Ilpesmnenta Poccum b. H. Enpnmua. - ExarepunOypr : M3gaTenbcTBO
VYpansckoro yauBepcuteta, 2014. - 93 c. : wi., Tadn., cxem. - bubmuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DneKkTpoHHBIN pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkun, JL.U. Crpoutensuoe marepuanosencuue / JLU. JIBopkun, O.J1. J[BopKHH.
-M. : Uudpa-Unxkenepus, 2013. - 832 c¢. - ISBN 978-5-9729-0064-0 ; To ke [ DneKTpOHHBIN pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

Ilepeuennb yueOHO-MeTOANYECKOT0 OOeclieYeHUsI CaAMOCTOSITeIbLHONH padoThl 00yua-
IOIIMXCS 10 AUCUHUILINHE

1. Meroandeckue yka3zaHus MO OPTaHHU3AIMKA CAMOCTOATEIbHONW pabOThl CTY/IEHTOB IO
JucuuIuimHe «Martepualbl B IPOEKTUPOBAHUU TOpoJIckoi cpeabl». [Taruropck: CKOY, 2023.

2. Meroauueckue yKazaHus K MPAKTUYECKUM 3aHATHSAM MO IUcHUILIMHE «Marepuaisl B
MIPOEKTUPOBAHUU TOpojickor cpeabh». [Iaturopck: CKOY, 2023.

Ilepeyenb pecypcoB MHGOPMAIMOHHO-TEJIEKOMMYHHKAIIUOHHON ceTu «HTEpHETY,
HEe00X0IMMBbIX /115l OCBOEHHUS TUCHUILINHBI

1. OBC «YHuBepcureTckas 6ubimoTeka onaan» - http://biblioclub.ru

2. JluueH3noHHas IOJHOTEKCTOBas 0asza ajekTpoHHbIXx u3ganuii —IBC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snexkrponnas 6ubnunoreka e-library — www.elibrary.ru

4. DnekTpoHHass OMOIMOTEKAa M AJIEKTPOHHBIA KaTanor HayyHou Oubianoreku CKOY —
http://catalog.ncstu.ru/

5. TocynapcTBeHHass myOnu4Hasi Hay4dHO- TexHudeckas Oubnmuorexka Poccun. (I'TIHTH

Poccun) www.gpntb.ru
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1. O01IMe moJ10KeHus

CamocrosarenbHas paboTa — miuaHupyeMasi yuyeOHasi, yueOHO-UCClIe0BaTeNbCKas, HayqHO-
ucciieloBaTeabcKkas paboTa CTyIEHTOB, BHINOJIHIEMas BO BHEAyAUTOPHOE (ayJJUTOPHOE) BpeMs 110
3aJJaHUI0 U TIPH METOAWYECKOM PYKOBOJCTBE IpErojaBaTelisi, HO 0e3 ero HemoCpeaCTBEHHOTO
y4yacTus (IIpU YACTUYHOM HENOCPEACTBEHHOM YUYacTHUH IIPENojaBaTelis, OCTaBJIAIOLEM BEIYLLIYIO
pOJIb 32 pabOTOH CTYIEHTOB).

CamocrositenbHas padota ctyneHToB (CPC) B By3e sBIsIETCS BaXHBIM BUJIOM Y4eOHOH H
HAY4YHOH AedaTenbHOCTH cTynaeHTa. CaMmocTosiTenbHas padoTa CTYACHTOB UIpaeT 3HAUYUTEIbHYIO
pOJIb B PEUTUHIOBON TEXHOJIOIMU O0YUYEHHS.

K 0CHOBHBIM BHJIaM CaMOCTOSITETILHON paOOTHI CTYIEHTOB OTHOCSTCSI:

— (GopMHpOBaHUE U YCBOEHHE COJCpKAHUS KOHCIIEKTa JIEKIUI Ha 06a3e peKOMEHI0BaHHOM
JEKTOpOM y4eOHOH JuTeparyphl, BKJIHOYas HHPOPMALMOHHBIE OO0pa30BaTEIbHBIE PECYPCHI
(371eKTpOHHBIEC y4eOHUKH, SJIEKTPOHHbBIE OMOIMOTEKH U JP.);

— HalnucaHue JOKJIa/l0B;

— IOJTrOTOBKA K CEMHHApaM, MMPAKTHYECKUM H Ja00opaTOpHBIM paboTaM, Ux o(opMIICHHE;

— BBITIOJIHEHHE y4eOHO-NCCIIEAOBATENILCKUX pabOT, IPOCKTHAS ACATEIBHOCTD;

— IOJTrOTOBKAa NPAaKTUYECKUX pa3pabOTOK M PEKOMEHAALUH 10 pelIeHUI0 MpoOIeMHON
CUTYallUH;

— BBINOJIHEHHUE JOMAIIHUX 3a/JaHUl B BHUJE PEUICHMS] OTAEIbHBIX 3a/ay, MPOBEICHUS
TUIIOBBIX PACYETOB, PACUETHO-KOMIIBIOTEPHBIX W WHAMBHUIYAIbHBIX pPAabOT IO OTAEIbHBIM
pazzenam coJiep>KaHus JUCLUILIMH U T.11.;

— KOMIBIOTEPHBI TEKyIIUH CAMOKOHTPOJIb M KOHTPOJb YCHEBAaeMOCTH Ha 0a3e
3JIEKTPOHHBIX 00YYaAIOUIMX U aTTECTYIOLUX TECTOB U JP.

MeTtoanka OpraHHM3allid CaMOCTOSITEIBHOW PaOOTHI CTYASHTOB 3aBUCUT OT CTPYKTYPHI,
XapakTepa U OCOOCHHOCTEH H3y4yaeMoil AMCLUIUIMHBI, 0Obe€Ma 4acoB Ha €€ H3ydeHue, BUAa
3alaHuil JJI1 CaMOCTOSITENIbHOM padoThl CTYIEHTOB, MHJWBHUIYaJbHBIX KayeCTB CTYAECHTOB U
yCIOBUH yueOHOM JesITeTbHOCTH.

[Iporecc opranu3anuy CaMOCTOSITEILHON PadOTHI CTYJACHTOB BKJIIOUAET B CEOS CIICAYIOIIHE
JTalBbl:

® TIOJIFOTOBUTENIbHBIN (ONpeneneHne I1enel, COCTaBICHHE MpPOrpaMMbl, MOATOTOBKA
METOJIMYECKOro 0OecredeH s, MOAroTOBKa 000PY0BaHHUS);

® OCHOBHOH (peanu3anusi MporpaMMbl, UCIOJIb30BaHME MPUEMOB MOUCKAa HH(OpMAIUH,
YCBOEHHUA, TNepepadOTKu, MPUMEHEHMs, Nepenauyd 3HaHuM, (QUKCUpOBAHUE pPE3YJIbTATOB,
caMOOpraHu3aIys rnpouecca paboThsl);

® 3aKJIIOYUTENbHBIN (OLlEHKAa 3HAYMMOCTH M aHAIM3 PE3yJbTaTOB, UX CHCTEMaTH3alus,
olieHKa 3((HEKTUBHOCTU NMPOTrPaMMbI U IPUEMOB PadOThI, BEIBObI O HAIPABIECHUAX ONTHUMU3AINH

TpyZaa).

CamocrosTenbHas paboTa mo aucHuminHe «MaTepuansl B MPOSKTHPOBAHUHM TOPOJICKOM
Cpe/ibl» HampaBJieHa Ha (POPMUPOBAHUE CIECTYIONNX KOMIIeTEHIIHIA:

Kon dopMynHrpoBKa

OIIK-4 |CiocobeH mpUMEeHATbh METOJIMKH OMPE/IENIEHNs] TEXHUYECKUX ITapaMeTpOB MPOEKTUPY-
€MBIX 00BEKTOB

2. Hennb n 3a1a4n caMOCTOATEIBbHOM PadOTHI

Benymas uens opranmsamuu u ocymectBieHus CPC coBmamaeT ¢ 1enpio oOydeHus
CTyZieHTa — (OpMHpOBaHUE HaAOOpa KOMIETEHIUI Oy ymiero 6akanaspa.

[Ipu opranuzanuu CPC BaXHBIM M HEOOXOJIMMBIM YCJIOBHEM CTAaHOBATCS (OPMHUPOBAHUE
YMEHUSI CaMOCTOATENbHOM paboThl JUIsi NpUOOpETEeHHs] 3HAHHWM, HAaBBIKOB M BO3MOXHOCTH
OpraHu3aIy y4eOHOW W HAy4dyHOH AesTeNbHOCTH. Llenpio camocTosTenhHOM pabOThl CTYIEHTOB
SBISIETCA  OBNIZieHWE (yHIAMEHTAJBHBIMU 3HAHUSAMM, NTPOPECCUOHATBHBIMU YMEHHSIMU U



HABBIKAMU JICATEIHHOCTH IO MPO(UITIO, OMBITOM TBOPYECKOM, UCCIIEOBATEILCKOMN NEATEeIHHOCTH.
CamocrosTenbHass  paboTa  CTYIAEHTOB  CIIOCOOCTBYET  pPa3BUTHIO  CaMOCTOSITEILHOCTH,
OTBETCTBEHHOCTH M OPTraHU30BAaHHOCTH, TBOPUYECKOTO MOAXO0/A K PEHICHUIO MpoOiIeM y4eOHOro u
po(hecCHOHANBHOTO YPOBHSL.

3agauamu CPC siBasitoTcs:

® CHCTEMAaTH3alMs U 3aKpeIieHUuE MOJYyYCHHBIX TEOPETUYECKUX 3HAHUI M MPAKTUYECKUX
YMEHHH CTYICHTOB;

e yriyOJieHUE U pacIIuPeHUE TEOPETUICCKUX 3HAHUN;

e (GopMUpPOBaHHE YMEHHI WCIOJIh30BaTh HOPMATHBHYIO, TMPABOBYIO, CIIPABOYHYIO
JIOKYMEHTAIMIO U CTICLIMATIBHYIO JTUTEPATYPY;

® pa3BUTHE I[103HABATEIbHBIX CIOCOOHOCTEH M AaKTUBHOCTH CTYJEHTOB: TBOPYECKOM
WHUIMATHBBI, CAMOCTOSTEITbHOCTH, OTBETCTBEHHOCTH U OPTraHU30BAHHOCTH,

e (OpMUPOBAHHE CAMOCTOSITEILBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTn3alliu;

® pa3BUTHE UCCIIEIOBATEIbCKUX YMEHUM;

® UCIIOJIb30BaHHWE MaTepualia, COOPaHHOTO M TMOJYYEHHOTO B XOJI€ CaMOCTOSTEIIbHOU
paboThl U Ta0OPATOPHBIX 3AHATHH.

3. TexHoornueckas KapTa cCaMoOCTOSATeIbHON padoThl CTYIeHTA
Kol pea- CpenctBa u OO0BeEM 4acoB, B TOM YHCIIE
TEXHOJIOTHH CPC KonTakrt- Bceero
JU3YEMBIX
COMIICTOH. Bun nesreabHOCTH OILIEHKH Has pabo-
— CTYJICHTOB Ta C Impe-
karopa(oB) mojasare-
JIeM
9 cemectp
OIIK-4 | [ToaroToBKa K mpaKTH4e- CobecenoBanu | 14,58 1,62 16,2
CKHUM 3aHATHIM e
OIIK-4 | CamocTOATENHHOE U3Y4e- ColOecenoBanu | 58,32 6,48 64,8
HUE JINTEPATYPHI e
Wtoro 3a 9 cemectp 72,9 8,1 81
10 cemectp
OIIK-4 | [ToarotoBka K mpakTuye- CobecenoBanu 7,83 0,87 8,7
CKHUM 3aHATHIM e
OIIK-4 | CamocToATETHHOE U3YYe- CobOecemoBanu | 31,32 3,48 34,8
HUE JINTEPATYPHI e
Utoro 3a 10 cemectp | 39,15 4,35 435
11 cemectp
OIIK-4 | [ToaroroBka K MmpakTHde- CobeceoBaHu 2,88 0,32 3,2
CKHM 3aHSATHIM e
OIIK-4 | CamocTrosiTeIbHOE H3YyUe- CobecenoBaun | 11,52 1,28 12,8
HUE JINTEPATYPHI e
Wroro 3a 11 cemectp 14,4 1,6 16
Hroro | 126,45 14,05 140,5
4, [MopsinoK BHINOJIHEHHUS CAMOCTOSITEIbHOI Pa00ThI CTYA€HTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ y4eOHOU 1umepamypou
[Ipu pabote ¢ kKHUTOM HEOOXOUMO MO100pATh JIUTEPATYPY, HAYUUTHCS MPABUIBLHO €€ YH-
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TaTh, BECTH 3amucu. [ moxbopa nuTepaTypbl B OMOIMOTEKE UCTIONB3YIOTCS anaBUTHBIN U CH-
CTEMaTHYECKUN KaTaJoTH.

BaxHO TOMHUTB, YTO pallMOHATbHbBIE HABBIKK paObOTHI C KHUTOM - 3TO Beerna Ooubiiast 9Ko-
HOMUSI BpEMEHH U CHUIL.

[TpaBusbHBIH OAOOpP y4eOHUKOB PEKOMEHIYETCs MPENoAaBaTeieM, YATAIOIINUM JIEKI[MOH-
HBII Kypc. HeoOxoaumas murepatypa MOXKET OBITh TaKKe yKa3aHa B METOJMYECKHX pa3paboTKax
10 JAHHOMY KYpCYy.

N3yyas matepuai no y4eOHHKY, CIeIyeT HepexoJuTh K CIEAYIOMIEMY BOIIPOCY TOIBKO IO~
CJie MPaBWIIBHOTO YSICHEHHUS MPEeIbIIYyIIero, ONUChiBas Ha Oymare Bce BBIKJIAIKUA M BBIYUCICHHS (B
TOM YHCJIE T€, KOTOpPbIE B y4eOHHKE OIYLICHBI MM HA JISKIIMH JaHbl U1 CAMOCTOSATEIILHOTO BBIBO-
na).

[Tpu m3ydyenun mo000i TUCIUILTHHBI OOJBIIYI0 M BaXKHYIO POJIb UTPAET CaMOCTOSTEIbHAS
UH/IMBUyallbHAs paboTa.

Oco0oe BHUMaHUE ClIeAyeT 0OpaTUTh Ha ONPE/IEICHNE OCHOBHBIX MOHATHH Kypca. CTyqeHT
JOJDKEH MOAPOOHO pa3duparh MpUMEPHI, KOTOPHIE MOSICHAIOT TaKUe OMpPEICNICHHsI, U YMETh CTPO-
UTh aHAJIOTHYHBIE TPUMEPBI CaMOCTOATENIbHO. Hy)KHO T0OMBATHCSI TOUHOTO MPEJCTABICHUS O TOM,
YTO n3ydaenb. [101e3H0 COCTaBIATH OMOPHBIE KOHCIEKTHI. [Ipy M3yueHnn marepuana 1mo yaeOHu-
Ky ITOJIE3HO B T€TPaau (Ha CIeHaIbHO OTBEICHHBIX ITOJISIX) JTOMOIHATH KOHCIEKT JeKuuid. Tam xe
CJIEZIyeT OTMEYaTh BOIPOCHI, BBIJICIICHHBIC CTYICHTOM JJISi KOHCYJIBTAIUH C IIPETIOIaBaTEIIeM.

BeIBo/iBI, TIONTyUeHHBIE B PE3yJbTaTe M3YUCHHS, PEKOMEHIYETCSI B KOHCIIEKTE BBIICIATH,
YTOOBI OHU NPH MEPEUYUTHIBAHUN 3aITMCEH JIyUIle 3alIOMHHAIHCE.

OmbIT MOKa3bIBAET, YTO MHOTHM CTYIEHTaM IIOMOTAaeT COCTABJIEHHUE JICTA OMOPHBIX CHTHA-
JIOB, COJIEpIKAIIEero BaKHeWIe u Hanboiee yacto ynorpedisiembie GopMyisl U moHATHS. Takoit
JHMCT TIOMOTAeT 3allOMHUTH (POPMYJIbI, OCHOBHBIC ITOJIOKCHHUS JICKIIMU, a TaK)KE€ MOXET CIYXHTh
MOCTOSTHHBIM CIIPaBOYHUKOM ISl CTY/ICHTA.

UreHne Hay4HOTO TEKCTa SBISIETCS YacThIO IMO3HABATENbHOM AesrensHocTU. Ee nens — us-
BJICUYCHHE U3 TeKCTa HeoOxomuMmon mH@opmamuu. OT TOro Ha CKOJIBKO OCO3HAHHA YHTAIOIIUM
COOCTBEHHAs! BHYTPEHHSISI YCTAaHOBKA MPU OOpAIEHUH K TIeYaTHOMY CJIOBY (HAWTH HY)KHBIE CBEJE-
HUSI, YCBOUTH HH(POPMALIUIO MTOJHOCTHIO WIIM YaCTUYHO, KPUTHIECKU MTPOAHATN3UPOBATh MaTEpUaI
¥ T.I1.) BO MHOTOM 3aBHCHUT 3((QEKTUBHOCTH OCYLIECTBISIEMOT0 ICHCTBUSL.

BeinensioT uemsvipe ocnosHble ycmanosKu 6 umeHuu HAy4HO20 MEKCMa.

MH(OPMAIMOHHO-TIOMCKOBBIN (331a4a — HalTH, BBIIEIUTH UICKOMYIO HH(OPMAIIHIO)

ycBauBaromast (yCHUJIHs YUTATENsI HAalIPaBJICHbBI Ha TO, YTOOBI KAK MOXKHO ITOJTHEE OCO3HATH H
3alIOMHUTH KaK CaMM CBE/ICHUS M3JIaraeéMble aBTOPOM, TaK U BCIO JIOTUKY €T0 PACCyXKAECHU)

AHATTMTHKO-KPUTHUYECKasl (YUTATENIb CTPEMHUTCS KPUTHUYECKH OCMBICIHTH MaTepHai, Mpo-
aHaAJIM3UPOBAB €ro, ONPEIENIUB CBOE OTHOILIEHHE K HEMY)

TBOpYECKass (CO3/aeT y YMTaTels] TOTOBHOCTH B TOM HJIM MHOM BHJE — KaK OTIPaBHON
IOYHKT JJIs1 CBOMX pAacCyXJeHUil, kak oOpa3 g AEHCTBUS MO aHAJIOTUU U T.NI. — HCIIOJIb30BaTh
CYXJIEHUSI aBTOpa, XOJI €ro MBICIIEH, pe3yapTaT HaOMIoACHUs, pa3paboTaHHYI0 METOAMKY, JOTOJI-
HUTb UX, TIOJIBEPIHYTh HOBOM MPOBEPKE).

OcHognble 6U0bl CUCMEMAMUSUPOBAHHOU 3ANUCU NPOYUMAHHOZ2O0!

AHHOTHpPOBaHHE — IPEEIBHO KPAaTKOE CBSI3HOE OMMCAaHUE MPOCMOTPEHHOM WM MPOYUTaH-
HOUW KHUTH (CTaThH), €€ COJIePKaHUsI, HCTOYHUKOB, XapaKTepa U Ha3HAUCHUS,

[TmanupoBaHue — KpaTKast JOTHYECKasi OpraHu3aIHs TeKCTa, PACKPHIBAIOIIAS COACPKaHUE U
CTPYKTYpPY M3y4aeMOro MaTepuana;

TesupoBaHne — JTaKOHHYHOE BOCIIPOM3BENIEHIE OCHOBHBIX YTBEP)KIACHUU aBTOpa 0e3 mpu-
BJIeYCHUS (PaKTUUECKOTO MaTepuana;

[{utrpoBaHre — JOCIOBHOE BBITMCHIBAHUE M3 TEKCTAa BBIICPIKEK, M3BJICUCHHA, HamOolee
CYIIECTBEHHO OTPAXKAIOIIMUX Ty WIM HHYIO MBICIIb aBTOPA;

KoHcniekTnpoBaHue — KpaTkoe U MOCIeI0BATEIbHOE H3I0KEHUE COACPIKaHUs IPOUYNTAHHO-
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ro.

KoHCHeKT — COXKHBIN cr1OCO0 M3JI0KEHUS! COAEPKAHUSA KHUIM WM CTaTbU B JIOTHYECKOU
NOCJIeI0BaTeNbHOCTH. KOHCIIEKT akKyMyJaupyeT B ce0e MpeabIAylIue BUAbI 3alHCH, MO3BOJSET
BCECTOPOHHE OXBATUTh COACPKAHME KHUTH, CTaTbU. [103TOMy yMeHHE COCTaBIIATH IIJIaH, TE3MCHI,
JlenaTh BBIIIMCKU U JPYTHUE 3alIMCH OIIPENEIAeT U TEXHOJIOTHUIO COCTABICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cocmagieHuo KOHCneKma.

1. BHuMaTenbHO NPOUYUTANTE TEKCT. YTOUYHUTE B CIIPABOYHOM JIMUTEpaType HEMOHSATHBIE
cioBa. IIpu 3anucu He 3a0yibTe BBIHECTH CIPABOYHBIE JaHHBIC HA MOJIST KOHCIIEKTA.

2. Brigenure riaBHoe, COCTaBbTE IIIAH.

3. Kpatko copmynupyiite OCHOBHbIE IOJ0KEHUS TEKCTa, OTMETbTE apryMEHTALUI0 aBTO-
pa.

4. 3aKOHCHEKTHPYHTE MaTepHal, YeTKO cleaysl IyHKTaM IulaHa. [Ipu KoHCneKTHpoBaHUM
CTapalTeCh BbIPA3UTh MBICIb CBOUMHU CIIOBaMU. 3aIIUCHU CIIEYET BECTH YETKO, SICHO.

5. I'pamoTHO 3anMceiBaiiTe nurtathl. L{uTHpys, yduThIBaiiTe JaKOHMYHOCTb, 3HAYMMOCTb
MBICJIH.

B TekcTe KOHCIEKTa KenaTeabHO MPUBOIUTD HE TOJIBKO TE3UCHBIE MTOJIOKEHUS, HO U UX J0-
kazarenbeTBa. [Ipu odopmileHHH KOHCIIEKTa HEOOXOAUMO CTPEMHUTHCS K €MKOCTH KaXKJIOTO Tpei-
J0xeHus. MpICIM aBTOpa KHUTH CIIEJyeT U3jaraTb KpaTko, 3a00TACh O CTUJIE M BBIPa3UTEIbHOCTH
HaMCaHHOTO. YHCIIO JONOTHUTENBHBIX 3JIEMEHTOB KOHCIEKTA JOJDKHO OBITH JIOTHYECKH 00OCHO-
BaHHBIM, 3aIllUCU JIOJDKHBI PACHPENEIATHCSA B ONPEIEICHHON IOCIENI0BAaTEIbHOCTH, OTBEYAIOUIEH
JIOTUYECKOU CTPYKType mnpou3BeiaeHus. [l yTOYHEHHs] M JOIOJIHEHUS HEe0OXOIMMO OCTaBISATh
TOJIS.

OBnazeHne HaBbIKaMU KOHCIIEKTUPOBaHUS TPEOYET OT CTYJEHTa L1eJIeyCTPEMIIEHHOCTH, I10-
BCE/IHEBHOW CaMOCTOSATEJIbHOM pabOTHI.

4.2. Memoouueckue pexomenoayuu no no020MoeKe K NPaKmuyecKum 3auamusim

Jljis TOro 4To0bl MPAKTUYECKUE 3aHATHS IPUHOCKIM MAaKCUMaJIbHYIO MOJIb3Y, HEOOXO0IUMO
IOMHUTb, YTO YIPa)KHEHHE U pelleHHE 3a/1a4 IPOBOAATCS MO BHIYUTAHHOMY Ha JIEKIMIX MaTepHua-
Jy ¥ CBSI3aHBI, KaK MPaBUJIO, C JETAIFHBIM Pa300pOM OTIEIBHBIX BOIPOCOB JICKIIMOHHOTO Kypca.
CrnenyeT NMOAYEPKHYTh, YTO TOJBKO IOCJIE YCBOCHMs JEKLIMOHHOIO MaTepuana ¢ ONpeAeICHHOU
TOUYKH 3pEHHsI (2 IMEHHO C TOM, C KOTOPOM OH M3J1araeTcsl Ha JIEKIUAX) OH OYyJeT 3aKperuiaThcs Ha
71a00paTOPHBIX 3aHATHUAX KaK B pe3yibTaTe 0OCYKIACHUS M aHAU3a JIEKIIMOHHOTO MaTepHaia, TaKk
U C TIOMOIIbIO PELIeHUs] MPOOJEMHBIX CUTyaluH, 3afad. Ilpu 3TUX ycloBUSAX CTYAEHT HE TOJIBKO
XOpOILIO YCBOUT MaTepHall, HO M HayYUTCs IPUMEHSTh €r0 Ha MPAKTUKE, a TAK)KE MOJTYYUT JONOJI-
HUTEJIbHBIN CTUMYII (M 3TO OYE€Hb Ba)KHO) U1 aKTUBHON MPOPAOOTKH JIEKIIUH.

ITpu caMmocTOSITETLHOM PELIEHNUH 3a]1ad HY>KHO 0OOOCHOBBIBATh Ka/Iblii 3Tal pelIeHus, uc-
X0/l U3 TEOPETHUECKUX MOJIOKEHUHN Kypca. Eciau cTyqeHT BUAUT HECKOJIBKO MyTeH pelieHus npo-
65embl (3a1a4M), TO HY>)KHO CPaBHHMTb UX U BBIOpaTh caMblil panuoHanbHbIN. [lone3Ho 1o Havana
BBIUMCJIEHUM COCTaBUTh KpPaTKUIl IUIaH pelieHus: nmpobyeMsl (3anaun). Pemenre npoOaeMHbIX 3a-
Jlad WIK TIPUMEPOB cJelyeT u3jaraTh NOJpOOHO, BBIUMCIEHUS pacrojiaraTh B CTPOTOM IOPSJIKE,
OTJIEJIsIsl BCTIOMOTaTeNIbHbIE BHIYUCICHHUSI OT OCHOBHBIX. PelieHns npu HeoOX0AMMOCTH HYKHO CO-
IIPOBOXK/1aTh KOMMEHTAPUSAMHU, CXEMaMH, YEPTEKAMHU U PUCYHKAMH.

CrnenyeT MOMHUTH, UTO pELIEHHE KaKI0W yueOHOH 3a7auu JOKHO JOBOAUTHCA O OKOH-
YaTeJIbHOT0 JIOTHYECKOTO OTBETA, KOTOPOro TpeOyeT yCIOBHUE, U 0 BOZMOXKHOCTHU C BbIBOJOM. [lo-
JYYECHHBIH OTBET cJelyeT MPOBEPUTh CHOCOOaMHM, BBITEKAIOIIMMU M3 CYILECTBAa JAHHOM 3ajauu.
[Tone3no Takke (eciau BO3MOXKHO) peliaTh HECKOJIbKUMHU CIIOCO0AaMU U CPAaBHUTH MOJTYYEHHbIE pe-
3ynbTaThl. Pemenne 3aqayu JaHHOTO THITA HYKHO TPOJ0JIKATh 10 MPUOOPETEHHsI TBEP/IbIX HABBIKOB
B UX pEIICHUU.
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4.3. Memoouueckue pexomeHOayuu no camonposepke 3HaHu
[Tocne u3yueHus: onpeneneHHON TEMBI MO 3alMKUCSIM B KOHCIEKTE M Y4eOHUKY, a TaKkKe pe-
LIEHUS] JOCTATOYHOrO KOJIMYECTBA COOTBETCTBYIOIIMX 3aJ1a4 HAa MPAKTHUYECKUX 3aHATUAX U CaMO-
CTOSITEJIBHO CTYJIEHTY PEKOMEHJIYETCSl MPOBECTU CaMOIPOBEPKY YCBOCHHBIX 3HAHUM, OTBETHUB Ha
KOHTPOJIBHBIE BOIIPOCHI 10 U3yYEHHOH TEME.
B ciyyae He06X0AMMOCTH HY)KHO €llle pa3 BHUMATEIbHO pa300paThCsl B MaTepualle.
HNHorna HEAOCTaTOYHOCTh YCBOEGHMS TOTO WJIM MHOIO BOIIPOCA BBIACHSAETCA TOJBKO IIPH
M3Y4YEHUU JajJpHENIIero martepuaia. B aTom ciydae Hajo BEPHYTbCS Has3ad U MOBTOPUTH ILJIOXO
YCBOEHHBIN Marepuail. BaxHblil KpUTEpUH YCBOCHUS TEOPETUYECKOIO0 Marepuana — yMEHUe OTBe-
4yaTh Ha BOIPOCHI Ui coOece0BaHMUS.
Bomnpocsl 115 codeceoBaHus.
9 cemecTp
B3anMOCBsI3b apXUTEKTYpBI, IU3aliHA U CTPOUTEIbHBIX MaTEPUAIIOB.
Knaccudukanus coBpeMEeHHBIX CTPOUTENbHBIX MaTepUAIOB.
CBs13b cocTaBa, CTPYKTYPhI U CBOMCTB COBPEMEHHBIX OTAEJIOUYHBIX MAaTEPHUAJIOB.
['unpodusnueckre cBOCTBA COBPEMEHHBIX OT/IEIOYHBIX MaTepUAIOB.
Temnoduznyeckue CBOWCTBa COBPEMEHHBIX OTJEIOYHBIX MAaTEPHAIIOB.
HopmartuBHo-TexHu4eckue TpeboBaHMsI, HOPMbI U IPaBUJIa HA MPOIYKIMIO0 MacCOBOTO IIpUMe-
HeHus. ['ocynapCcTBEHHbIE CTaHAAPTHI.
7. KOHCTpYKIIMOHHBIE, KOHCTPYKLIIMOHHO-OT/IEJIOYHbIE U OTAEIOUYHbIE CTPOUTEIbHBIE MATEPUAIIBI.
8. XapakTepUCTUKH CTPYKTYPHI CTPOUTEIBHBIX MaTePHAJIOB.
9. Tlopucrocth. BecoBbie XapaKTepUCTHKH.
10. Uctunnas mnotHOCTh. CpeqHsist INIOTHOCTb.
11. I'MrpoCKONUYHOCTH U BOJIOIIOTIIONICHHUE.
12. Mopo3ocToikocTh. OTHECTOMKOCTb.
13. 3BykomnornomeHue. KopposuitHas CTORKOCTS.
14. Teepmoctb. McTupaeMocTh.
15. Vopyrocts. [TnacTuaHOCTh. XPYNKOCTb.
16. DcreTnyeckre XapaKTePUCTUKH CTPOUTEIBHBIX MATEPHUAIIOB.
17. [IpeBecHble MaTepuaibl: ONpeAeNieHUEe, KpaTKHe HCTOPUYECKHE CBEACHMS, HOMEHKIATYpa,
CBOICTBA, TPUMEPHI TPUMEHEHUS.
18. Marepuansl U3 MPUPOJHOTO KaMHsI: OINpe/ielieHHe, KpaTKhue UCTOPUIECKHE CBE/IeHUs, HOMEH-
KJIaTypa, CBOMCTBA, IPUMEPHI IPUMEHEHHS.
19. Kepamudeckue maTepuanbl: OMpeneieHne, KpaTKiue UCTOPUUECKUe CBEJICHUSI, HOMEHKIIATYpa,
CBOICTBA, TPUMEPHI TPUMEHEHUS.
20. Martepuaibsl 13 METAIJIOB M MX CIUIABOB: OIpEJeNIeHNe, KPaTKUe HCTOPHYECKUE CBEACHNUS, HO-
MEHKJIaTypa, CBOMCTBA, IPUMEPHI IPUMEHECHUS.

SouhkwnE

4.4. Memoouueckue pexomeHOayuu no 8bINOIHEHUIO NPOEKmMa

[Ipoexkt — paboTta, HampaBiIeHHash Ha pellleHue KOHKPETHOM MpOOJIeMbl, TOCTUKEHUE OITH-
MaJIbHBIM CIIOCOOOM 3apaHee 3allIaHMPOBAHHOTO pe3ysibTaTa. [IpoeKT MOXKeT BKIIOUaTh 3JIEMEHTHI
JIOKJIaJI0B, pedepaToB, UCCIEIOBAaHUI U JIOOBIX APYTUX BHJIOB CAMOCTOSATEIHLHOW TBOPYECKOW U
HaY4YHO-HUCCIIEJOBATEIbCKON PabOThl CTYIEHTOB, HO TOJIBKO KaK CIIOCOOBI JOCTHXKEHMSI pe3ybTara
IIPOEKTA.

VY4eOHBIE NPOEKT — COBMECTHas YydeOHO-TIO3HaBaTeNlbHAs, TBOpPYECKAas WJIM Hay4HO-
UCCIIeIOBATENbCKasA JIEATEIbHOCTh CTYAEHTOB-IAPTHEPOB, UMEIOMIasi OOIIYIO 1I€Jb U COTJIacOBaH-
HbIe CIIOCOOBI, HANPaBJICHHAs Ha JIOCTHM)KEHUE OOIIEro pe3ysibTara B PEIIeHUH KaKoi-Inbo mpo-
0J1eMbl, 3HAYUMOM /ISl y4aCTHUKOB ITPOEKTA.

Jlng cTyneHTa npoekT — 3TO BO3MOXKHOCTh MAaKCHMAJIbHOI'O PACKpBITUS CBOETO TBOPYECKOTO,
HAyYHO-UCCIIEIOBATENbCKOI0 MOTEHIHaNa. DTO IEATeIbHOCTh, KOTOpPask MO3BOJSET MPOSBUTH ceOs
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UHIMBUYAIbHO WJIU B TPYIIE, MONpoOOBaTh CBOM CHJIBI, MPUJIOKHUTH CBOM 3HAHUSA, MPUHECTU
H0JIb3Y, N0Ka3aTh MyOJNYHO JOCTUTHYTBIA pe3ynabTaT. DTO AESTENbHOCTh, HAIIPaBIEHHAs Ha pe-
IIEHUE UHTEPECHO! Tpo0IeMbl, CHOPMYIHUPOBAHHON CTyNeHTaMu. Pe3ynbTaT 3T0i AesITebHOCTH —
HalIeHHBbIN coco0 perieHus: mpodaeMbl — HOCUT MPAKTHUUYECKUHM XapakTep U 3HAYMM JUIsl CaMUX
OTKpPBIBATEIICH.

IIpu opranmzanuu UHAMBUIYAIbHON pabOTHI CTy/IEHTA HaJ IPOEKTOM MpernojaBareib MOo-
KET YYUTHIBaTh HE TOJHKO BO3MOXKHOCTH CTYACHTOB, HO W MX WHAWBUAYaJIbHBIE OCOOCHHOCTH,
JMYHOCTHBIE MOTPEOHOCTH U MHTEPECHl. A 3HAUUT, NOSBIAETCS ILIAHC TOYEYHO BO3JCHCTBOBATh HE
TOJILKO Ha (OPMHUPOBAHUE 3HAHMN, YMEHUI M HABBHIKOB, HO U Ha (OPMHPOBAHUE JIUYHOCTH CTY-
JIEHTA B LIEJIOM. B 3TOM npenMyI1ecTBO MHANBUIYAJIbHBIX IIPOEKTOB.

TBopueckuil MPOEKT MO3BOJSAET CTYIEHTaM IPOSIBUTH ce0sl, CO31aB MPOU3BEACHUE JTI000r0
*aHpa. Takue MpOoeKThl CIIOCOOHBI KapJUHAIBHBIM 00pa30M M3MEHUTh IPEACTABICHUE OKpYXkKalo-
mux o0 aBTOpe MPOEKTa, MOJHATh €r0 CTaTyC B IPYIIE, CHU3UTh TPEBOXKHOCTh, IIOBBICUTH CAMO-
OLIEHKY, HE TOBOPS Y€ O HENOCPEICTBEHHOM Pa3BUTUHU TBOPYECKUX CIOCOOHOCTEH. JIroboe TBOp-
4YeCcKOe MPOU3BEICHUE HYXKIAETCs B NMPE3EHTALUU U OOpaTHOM CBSA3U C ayAUTOPHEH (3pUTEISIMH,
CIIyLIATeNsIMH, YUTATENIIMHU), IO3TOMY OCHOBHOE pa3BHUBarolllee BO3JeicTBHE OyHeT OKa3aHO Ha
KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb.

4.5. Memoouueckue pexomenoayuu no nOO20OMoBKe K 3a4emy

[Ipouenypa 3auera Kak OTAEIbHOE KOHTPOJIBHOE MEPOIPUATHE HE TPOBOIUTCS, OLICHUBAHUE
3HAHUW 00YYaIOIIETrOCs MPOUCXOINT O PE3YIbTaTaM TEKYIIEro KOHTPOJIS.
3aueT BBICTABJISACTCS MO pe3yibTaTaM paboThl B CEMECTpE, MPHU cllade BCeX KOHTPOJBHBIX TO-
YeK, MPeAyCMOTPEHHBIX TEKYIIMM KOHTPOJIEM ycrneBaeMOoCTH. Eciiu mo uroram cemectpa oOyda-
foruiics umeet ot 33 1o 60 6amioB, eMy CTaBUTCA OTMETKA «3auTeHOoy». O0ydaromemycs, UMero-
IEMY 110 UTOTaM ceMecTpa MeHee 33 0ajioB, CTABUTCSI OTMETKA «HE 3aU4TEHO».

Konuuecmeso 6annoe 3a sauem (S3au) npu paznuunvlx pelimun208vix Oauiax
1o OUCYuniuHe no pes3yibmamam pabomel 6 cemecmpe

PeiiTMHTOBBII 01 MO JUCHUIIJINHE KoanuecTBo 6a/1/10B 32 3a4eT (S3a4)
o pe3yJbTaTaM padoThl B cemecTpe (Rcem)
50 < Rcem < 60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

4.6. Memoouueckue pexomeHoayuu no N0O20MoGKe K IK3AMEHY
[IpomexyrouHas arrectanus B (opMe 3K3aMeHa MpeaycMaTpUBaeT NpOBeAeHHE 00s3a-
TEJIbHOM 3K3aMEHAIMOHHON npoleaypsl 1 oueHuBaercs 40 6annamu u3 100. MuHMMaIbHOE KOJIH-
YECTBO OaJIJIOB, HEOOXOAMMOE JIJIsl TOTMycKa K 9K3aMeHy, cocTtamiseT 33 Oamra. [lomoxxurenbHbIn
OTBET CTY/IEHTa Ha 3K3aMEHE OIICHHWBAeTCs PEUTHHIOBBIMU Oayiamu B auanazone ot 20 mo 40
(20<S,:<40), onierka MeHble 20 0AJIOB CYMTACTCS HEYIOBJICTBOPUTEIBHOM.
[ITkana cOOTBETCTBUS pEHTHHIOBOTO Oaija SK3aMeHa 5-0aiibHON cucTeMe

PeliTHHIOBbLIN 02J171 MO AMCHUIIJINHE Onenka no 5-0a/uILHOM cucTeMe
35-40 OTIn4HO
28-34 Xoporio
20-27 Y 10BIE€TBOPUTETHHO

HTorosas o1eHka I1o JUCHUIIIINHEC, 1/13yqaeM0ﬁ B OIHOM CCMECTPE, OMPECACIIACTCA IO CyMME Oa-
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JI0B, HAOpaHHBIX 3a pabOTy B TEUEHUE ceEMeCTpa, U OAJIIOB, MOJYYSHHBIX IPU Cllaue IK3aMeHa:

IIkana nepecyera pedTHHrOBOro 0a/11a MO TUCHHUILIUHE
B OIIEHKY 10 S-0a/1JILHOI cucTemMe

PeiiTHHrOBEII 01 10 IUCLIUILUINHE OreHKa 110 5-0aJUILHOM CUCTEME
88 — 100 Omimyno
72 — 87 Xoporo
53-71 Y 1OBJIETBOPUTEIILHO
<53 HeynoBieTBopuTesHO

el NS

Bonpocs k 3x3ameny 10 cemecTp

Knaccugukarus 1 cBoiicTBa OTAEIOYHBIX MAaTEPUATIOB U3 CTEKJIA.

Caeronpo3payHble U CTBETOHENPO3pauHble MaTEPHUAIIBl U3 CTEKJIA U IPYTHX MUHEPAIbHBIX
CIUIaBOB.

Knaccugukanus u cBoiicTBa OTAECTOYHBIX MATEPHATIOB U3 UCKYCCTBEHHOT'O KaMHSI.

Bunpl, kiaccudukanus u cBOICTBAa KepaMOTpaHUTA.

Knaccugukarus u cBOiCTBa OTAEIOYHBIX MAaTEPHAJIOB HA OCHOBE MOJIMMEPOB.

OO6nacTb NPUMEHEHHs CTPOUTENbHBIX MJIACTMACC.

Knaccugukarus u cBoicTBa OTAETOYHBIX MAaTEPHAIOB HA OCHOBE MUHEPAIbHBIX BSDKYIIUX.
OO6nacTh NpUMEHEHUS apXUTEKTYPHOI0 OETOHA.

Knaccugukarus 1 cBoiicTBa JIakO-KpacOYHBIX OT/IEIOYHBIX MaT€pHUasIOB.

OMaseBble KpacKU, MaciIsiHbIE KPACKH, BOAHO-AUCIIEPCUOHHBIE KPACKH, CUIIMKATHBIE KPACKH.
Knaccugukaius u cBoiicTBa TEIIIOU30JIAUOHHBIX CTPOUTEIbHBIX MaTEPHAIIOB.
MumnepanpHas BaTa. CTEKIOBOJIOKHUCTBIE TEIION30JISILIMOHHBIE MaTEpUaIb.
Knaccugukarus u cBoiicTBa 3ByKOIOIIOIMIAIOLINX CTPOUTEIBHBIX MaTepHaJIOB.
KoaddumeHTsI 3ByKONMOTIIOMEHHUS CTPOUTEIBHBIX MAaTEPHAIIOB.

Knaccugukarus u cBoiicTBa 3ByKOU30JISALIMOHHBIX CTPOUTENBHBIX MaTEpPUAJIOB.
Knaccugukaius u cBOCTBA OrHE3AIUTHBIX CTPOUTEIILHBIX MaTEPUAIOB.

Orse3aluTHbIE aCThl U IITYKAaTypKU. AHTUIIMPEHBI U OTHE3AIUTHBIE KPACKH.
Knaccudukanus u cBoiicTBa rHIpo3allluTHRIX CTPOUTEIBHBIX MaTepUAIOB.
[IMuapousomnsiiust mponukaromero aeicteus. ['uapododuzaropsi.

Knaccugukarus 1 cBoiicTBa Mapo3alUTHBIX CTPOUTENIBHBIX MaTEPUAIOB.

Bonpocsl k 3x3ameny 11 cemectp

B3anMocBsI3b 1u3aiiHa ¥ CTPOUTENBHBIX MaTepHAaJIOB (IIPUMEPHI).
CranmapTuzaius MaTepraiioB (OMpeaeeHne, METO/Ibl CTaHIapTU3AIIIH ).
Knaccugukanus marepuanoB (CXembl, IPUMEPHI).

OKCIUlyaTalluOHHO-TEXHUYECKUE CBOMCTBA MaTepuajoB (OIpeneiaeHus,, NPUHLUIUAIbHbIE

CXEMbI U CAUHHUILIBI UIBMEPCHU, CPABHUTCIIBHBIC ITOKA3aTCIIN AJI PA3JIMYHBIX MaTepI/IaJ'IOB).

OcTeTudecKue XapPaKTCPUCTUKHU JINIEBOU IMMOBCPXHOCTU OTACIIOYHBIX MATCPHUATIOB (HaI/IMCHO—

BaHMeE, OTIpeIeTICHNUE).
B3anMocBs3b CTPYKTYPBI U CBOMCTB MaTepHaliOB (MIPUMEPHI).

B3auMOCBA3b ICTETUYECKHUX XApAKTEPUCTHK MAaTEpPUAIOB M BOCIPHUATHS HAPY’KHOM M BHYT-

PEHHEN OTAEIKU 3/1aHUM, COOPYKEHUH (IIPUMEDBI).

OcCHOBHBIE BUJIbI, XapaKTCPHUCTUKH, BOSMOXHOCTH COBpeMeHHOﬁ TEXHOJIOTUH, IPUMEPLI IIPH-

MCHCHUA AJPCBCCHBIX MAaTCPUAJIOB.

OcCHOBHBIE BUJIbI, XapaKTCPUCTUKH, BOSMOXHOCTH COBpeMeHHOﬁ TEXHOJIOTUH, IPUMEPLI IIPH-

MCHCHHA MAaTCPUAJIOB U3 MIPUPOAHOI'O KaMHH.
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10. OcHoOBHBIEC BU[IBI, XaPAKTEPUCTUKH, BOZMOKHOCTH COBPEMEHHON TEXHOJIOTUH, TIPUMEPHI TIPU-
MEHEHUS KEpaMHUYECKHUX MaTepHalioB

11. OcHoOBHBIEC BU[BI, XaPAKTEPUCTUKH, BOSMOKHOCTH COBPEMEHHOW TEXHOJIOTUH, TIPUMEPHI TIPU-
MEHEHHSI MaTepUaJIOB U3 CTEKJIA.

12. OcHOBHBIC BU/IbI, XapaKTEPUCTHKH, BO3SMOXXHOCTH COBPEMEHHOM TE€XHOJIOTHUH, IPUMEPHI MPH-
MEHEHHUSI METAJUNTMYECKUX MATEPUATIOB.

13. OcHoBHBIEC BU[IBI, XapAKTEPUCTUKH, BOZMOKHOCTH COBPEMEHHON TEXHOJIOTUU, IPUMEPHI IPU-
MEHEHUSI MUHEPATbHBIX BSDKYIIIHX.

14. OcHoBHBIE BHU[IbI, PA3HOBUIHOCTH, XapaKTEPUCTHKH, BO3MOKHOCTH COBPEMEHHOM TEXHOJIO-
TUH, IPUMEPBI MPUMEHEHHSI MATEPHAIOB HA OCHOBE MUHEPAILHBIX BIKYIITUX.

15. OcHoBHBIEC BU[IBI, XapAKTEPUCTUKH, BOZMOKHOCTH COBPEMEHHON TEXHOJIOTUU, IPUMEPHI IPU-
MEHEHHUSI CTPOUTENBHBIX IJIACTMACC.

16. OcHoOBHBIEC BU/IbI, XapaKTEPUCTUKH, IPUMEPHI IPUMEHEHUS MaTepUaIOB ClIeUaIbHOrO Ha3Ha-
4yeHUs! (TUIpo- ¥ MApOU30JIALUOHHBIX )

17. OcHoBHBIEC BH/IbI, XapaKTEPUCTUKH, IPUMEPHI IPUMEHEHUS MaTEPUAJIOB CIIEUAIBHOIO Ha3Ha-
YeHUs (TETIOU30JIAIIMOHHBIX )

18. OcHOBHBIC BH[BI, XaPAKTEPUCTUKH, IPUMEPHI IPUMEHEHUSI MaTEPUAIIOB CIIEIMATBHOTO Ha3Ha-
4yeHUsI (AKYCTHUECKHUX )

19. OcHoBHBIC BH[BI, XaPAaKTEPUCTUKH, IPUMEPHI IPUMEHEHUSI MaTEePUAIIOB CIIEIMATBHOTO Ha3Ha-
YeHUs (OTHE3AIUTHBIX )

20. OcHOBHBIEC BUIBI, XapaKTEPUCTHKH, BO3MOXHOCTH COBPEMEHHOI TE€XHOJIOTHUH, IPUMEPHI MPH-
MEHEHHS JIAKOKPACOYHBIX MaTEpUAIIOB.

KoHnTpoJas camocTosiTe/IbHOI PadOThHI CTY/ICHTOB
KoHnTponb camocTosTenbHON paboThl MPOBOIUTCS MPENOIaBATENIEM B ayIUTOPUH.
[TpenycMOTpeHs! cleAyronure BUabl KOHTPOIIs: co0ece0BaHne, OLleHKA BBITIOJHEHHS MPo-
€KTa U ero Mpe3eHTaI1H.
[TonpoOHble KpuUTEepUM OIICHMBAHMUS KOMIIETEHIMI mnpuBefeHbl B DOHAE OIEHOYHBIX
CPEICTB IS IPOBENCHUS TEKYILEH U IPOMEKYTOYHON aTTECTALlUN.

Cnucok HCTOYHMKOB I BeInoJHenus CPC

IlepeyeHb OCHOBHOM JIUTEPATYPbI

1. Tuxonos IO.M. CoBpemMeHHbIE CTPOUTENbHBIE MaTepHalbl W aAPXUTEKTYpHO-
cTpoutenbHble cuctembl 31aHuil. Yacte . CoBpeMeHHBbIE CTpOMTENbHbIE MaTepHallbl s 4acTei
3MaHui [DnekTpoHHbIN pecypc] : yueOHoe mocodue / FO.M. Tuxonos, C.I'. 'onoBuna, A.®d. Illa-
pareHko. — DieKTpoH. TekcroBble naHHble. — CII6. : Cankt-IleTepOyprckuil rocyapcTBeHHBIN
aApXUTEKTYypHO- cTpouTenbHbIl yHUBepcutetr, ObC ACB, 2016. — 155 ¢. — 978-5-9227-0671-1.
— Pexum nocryna: http://www.iprbookshop.ru/74377.html

IlepeyeHb 10NIOTHUTEIBHOM JIUTEPATYPHI

1. Opnoa A.M. OUBUKO-XUMHUYECKHE METO/Ibl aHAJM3a MaTepPHAIOB [ DJIIEKTPOHHBIN pe-
cypc]: yue6Hoe mocooue/ OpnoBa A.M., PomanoBa U.I1.— DnekTpoH. TEKCTOBBIE JTaHHBIE.— M.:
MOCKOBCKMI TOCYAApCTBEHHBIM CTPOUTENbHBIA yHUBepcuteT, Al Ilm Op Menna, ObC ACB,
2016.— 205 c.— Pexum goctyna: http://www.iprbookshop.ru/49873.— 3BC «IPRbooks», no na-
poJIto

2. Kamyctun, @.J1. CBoiicTBa MaTepHaloB M WU3JICIHi: Ja0OPAaTOPHBIN MPAKTUKYM: yae0-
HO-MeTonuyeckoe mocobue / @.JI. Kanyctun, A.M. Cniupunonoa, 1.B. ®omuna ; MunuctepcTBo
oOpazoBanus u Hayku Poccuiickoii denepanuu, Ypanbckuil (enepanbHblii YHUBEPCUTET UMEHU
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nepsoro IIpesunenta Poccun b. H. Enbimna. - ExarepunOypr : M3naTenscTBO YpanbcKoro yHu-
Bepcuteta, 2014. - 93 c. : un., Tabm., cxeMm. - bubmuorp. B k. - ISBN 978-5-7996- 0971-9;
To xe [DneKTpOHHBII pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101
3. Hsopkun, JI.U. CrpourensHoe marepuanoseaecuaue / JIL.U. JIBopkun, O.J1. J[Bopkun. - M.
: Undpa-Umxenepust, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To ke [DnekTpoHHBIN pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=144806

Ilepeyenb y4eOHO-MeTOAUYECKOr0 O0ecleYeHHs] CAMOCTOSITeJbHON PadoThl 00y4yarommxcst
10 JMCUHUIIHHE

1. Meroauyeckne yka3aHHsS IO OpPraHU3ALUU CaMOCTOATENBHON pabOTHl CTYIEHTOB IO
JTUCIUTIINHE «Martepuraibl B MPOEKTHPOBAHUU TOPOACKO# cpenbi». [laturopck: CKOY, 2023.

2. Meronnyeckue yka3aHUs K IPAKTHUECKUM 3aHATHUAM M0 JUCHUIUIMHE «Marepuaisl B
MIPOEKTUPOBAHUU TOPOJICKOM cpeably. IIaruropck: CKDOY, 2023.

Ilepeyenb pecypcoB MH(OPMANMOHHO-TEJIEKOMMYHHMKAIIMOHHOH ceTn «HTepHeT», HE00X0-
JAUMBIX JIJISI OCBOEHUSI U CHUTLINHBI

1. OBC «YHuuBepcuteTckas oubinoreka onaain» - http://biblioclub.ru

2. JluuieH3noHHas TMOJHOTEKCcTOBas 0Oas3a 3nekTpoHHbIX wu3ganuii —3OBC  «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snextpoHHas 6ubaroreka e-library — www.elibrary.ru

4. DnekTpoHHass OMOIMOTEKa U ANEKTPOHHBIA Karanor HayduHoit Oubmmuoreku CKOY —
http://catalog.ncstu.ru/

5. I'ocynapcrBennas myonnyHas Hay4HO- TexHuueckas oudnuorexa Poccun. (I'TIHTB Poc-

cur) Www.gpntb.ru
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