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BBEJAEHUE
Leab u 3a1a4n 0CBOEHUS IM CLIU ILTH HBI

Lenbro ocBOeHMS TUCHUILUIMHBI «MaTepuasbl B IPOEKTUPOBAHUM TOPOJICKOM Cpebl» sIB-
nsieTcs popMUpOBAaHUE JIMYHOCTH CIICIIHATMCTA, 00JIaa0lIer0 OCHOBAMH MHYKEHEPHOTO MBIIII-
JIeHUs, CIIOCOOHOTO y4acTBOBaTh B CO3JaHHH Cpelbl obecreuuBaroneii KoMPopT B MHMPOKOM
JUara3oHe: OT (PU3MOJOTUYECKOTO JIO ACTETHYECKOTO, /ISl Pa3IMYHBIX MPOIECCOB JKU3HEIeS -
TEIbHOCTH.

3amaun aucuMIuiMHbL [lo3HAaKOMUTH OyIyIIero crenuaiicTa ¢ TMTMeHUYeCKUMHU OCHO-
BAMU apXUTEKTYPHOU KIIMMATOJIOTHH, OCHOBAMH TEILIOTO, aKyCTUYECKOTO U CBETJIOro KoMmdopTra
B IIOMEUICHUSAX U TOPOACKON cpene. BoopykuTh 3HaHUAMU (PU3HUECKUX MPOLIECCOB, BIMSIOMIMX
Ha BHYTPEHHEE MPOCTPAHCTBA 3aHUN U COOPYKEHUH U MO3BOJISIIOIIMX TPAMOTHO OCYIIECTBIISTh
OpraHH3alMI0 BHYTPEHHETO MPOCTPAHCTBA U BBIOOP OTPaKIAIONIMX €r0 KOHCTPYKIUH.

IlepeyeHb OcBauBaeMbIX KOMI €TEH LIHIA :

Kon DopMyIMpoOBKa

OIIK-4 CnocobeH mpuUMEHSATh METOAUKH OIIPEeNICHUS TEXHUYECKHX Iapa-
METPOB [TPOEKTUPYEMBIX OOBEKTOB

3HaHUA, YMEHU S, HABBIKYU U (WJIH) ONBIT 1€ ATEJILHOCTH, XapaKTe pu3yolue 3Tansl gop-
MHPOBAHUSI KOMIIeTe HIM i

[Tnanupyemble pe3ysbTarhl 00y4eHus TI0 TUCIMILIMHE (MOYIIO), Xapakrepmsytomiue | @opmupyemMble KoMrie-
9Tanbl GOPMUPOBAHKI KOMIETEHIMIA TEHLMH

3HaThb: OIIK-4
- 00BbEMHO-TIPOCTPAHCTBEHHBIE U TEXHUKO-3KOHOMHYECKHE TPeOOBaHUS K
OCHOBHBIM THIIaM CPEIOBBIX 00BEKTOB U KOMIIJIEKCOB, BKJIIOUast TpeboBa-
HUS, onpezenseMble QyHKIMOHAIBHBIM Ha3HAY€HUEM IPOSKTHPYEMOTO
00BEeKTa U

0COOEHHOCTSAMH y4acTKa 3aCTPOIKH, a TaK)Ke TpeOOBaHMs 00ecTIeueHUS
0e30apbhepHOI CpeIbl

YKU3HEIEATEIbHOCTH;

- OCHOBBI IPOEKTUPOBAHUS KOHCTPYKTUBHBIX

peleHnit 00bEKTOB apXUTEKTYPHOH Cpebl;

- OCHOBBI IIPOEKTUPOBAHMS CPEJJOBBIX COCTABIISAIOIIMX
ApXUTEKTYPHO-TU3aMHEPCKUX 0OBEKTOB U KOMIUIEKCOB, BKJIOUasi, OCBE-
IIEHUEe, MUKPOKJIMMAT, aKyCTUKY, B

TOM YHCJIE C Y4ETOM NOTPEeOHOCTEN MaIOMOOMIIBHBIX TPYII TPaXkJaH U
i ¢ OB3;

- OCHOBHBIE CTPOUTEIbHBIE MaTEPUAIIBL, U3EUS U KOHCTPYKLIUHU, O0IH-
I{OBOYHBIE MaTepUabl, UX

TEXHUYECKHE, TEXHOJIOINYECKUE, ICTETUUECKUE U SKCILTyaTallMOHHBIE Xa-
PaKTEepPUCTUKY;

- OCHOBHBIE TEXHOJIOTHH MPOU3BOACTBA CTPOUTENBHBIX U MOHTaXKHBIX Pa-
0oT;

- METOJIMKH ITPOBEACHUS TEXHUKO-I)KOHOMHUUYECKUX PACUETOB IPOEKTHBIX
pELICHU.

YMeTh:

- BBIIOJIHATH CBOJIHBIN aHAJIN3 UCXOAHBIX JIaHHBIX, TAaHHBIX 3aJjaHUS Ha
IIPOEKTUPOBAHUE CPEOBBIX

00BEKTOB M KOMIUIEKCOB, U MX HAIlOJIHEHUS U JaHHBIX 3a/1aHUs Ha pa3pa-




OOTKY IMTPOCKTHOU JOKYMEHTAIIUY;

- POBOJIUTH MOUCK MPOEKTHOTO PEIICHUsI B COOTBETCTBUHU C OCOOECHHO-
CTSIMHM IIPOEKTUPYEMOTO

00BEKTa APXUTEKTYPHOI Cpe.Ibl;

- IPOBOJIUTH PACUYET TEXHUKO-IKOHOMHMUYECKUX ITOKa3aTelel mpe/iaraeMo-
'O IIPOCKTHOI'O PCIICHUA.

Biaagers:

- 0OCOOCHHOCTSIMH BBIITOJIHEHUSI CBOAHOTO aHAJIN3a UCXOIHBIX JIAHHBIX,
JAaHHBIX 3a/IaHH HAa IPOCKTUPOBAHNEC CPCIOBBIX O0OBEKTOB U KOMILJIICKCOB,
Y UX HaIlOJIHEHUS U JaHHBIX 3a/1aHUs Ha pa3pabOTKy NPOEKTHOM TOKYMEH-
Tallyu,

- METOJIOM IIOMCKA ITPOEKTHOT'O PEILIEHUs] B COOTBETCTBUU C OCOOEHHOCTSI-
MU [IPOEKTUPYEMOTO

00bEKTa apXUTEKTYPHOI cpeapbl;

- METOJIOM ITPOBEACHUS pacu€Ta TEXHUKO-IKOHOMUYECKHX ITOKa3aTeseH
IpeUIaraeMoro NpOeKTHOTO PEIICHHUS.




HaumeHoBaHHue MPAKTHYCCKUX 3aHATHH

Ne Tembl HanmeHoBaHue TeM IMCIMIUIMHBI, HX O0BeM yacoB U3 Hux mpakTraeckas
JTUCTIU- KPaTKOe COJIepIKaHHe MOJITOTOBKA, YaCOB
f— 010(0)
7 cemecTp
1 Tema 1. O0ure cBe1eHHsI 0 COBpe- 2 -
MEHHBIX MaTepuaiax.
2 Tema 2. du3nyeckue cBOWCTBa 2 -
COBpPeMEeHHbIX MATEPUAJIOB.
3 Tema 3 . CtanapTu3anus u Kjiac- -
cuuxanus MaTepuaioB. 2
4 Tema 4. JKCILTyaTAIHOHHO- 2 -
TeXHHYEeCKHUeE CBOIICTBAa MATePUAJIOB.
5 Tema 5. /lpeBecHbIe MaTepHATIBI. 2 -
6 Tema 6. MaTepuasbl U3 NPUPOTHOTO 2 -
KaMHS.
7 Tema 7. KepaMmu4eckue MaTepuaibl. 2 -
8 Tema 8. Marepuanbl U3 MeTANJI0B 4 -
U UX CIJIABOB.
Hroro 18 -
8 cemectp
9 Tema 9. Marepuaibl U3 CTEKJIA H 6 -
JAPYTMX MHHEPAJIBHBIX PACIIABOB.
10 Tema 10. MuHepasibHbI€ BSLKYLINE U 6 -
MaTepualibl HA UX OCHOBE.
11 Tema 11. Jlaku u Kpacku. 6 -
12 Tema 12. MaTepuajibl Ha 0CHOBe 6 -
M0JHMEPOB.
13 Tema 13. CoBpeMeHHbIE 0TI ET0YHBIE 8 -

MaTepuaibl U3 HCKYCCTBEHHOI 0
kamHs. Kepamorpanur.

Uroro 32 -
9 cemectp
14 Tema 14. Tem1ou30.asiHOHHbIE Ma- 4,5 -
TepHAIDL
15 Tema 15. AKycTHYECKHE MaTepua- 4,5 -
JIBI.
16 Tema 16. Orues3anMTHBIE MATEPHA- 4,5 -
JIBI.
17 Tema 17. 'napo- 1 Napou30/IsILMOH - 4,5 -
HbIE MATEPHATIDL.
Hroro 18 -

Hroro 68 -




CTPYKTYPA Y CONEP)KAHUE MPAKTUYECKHNX 3AHATHAI

MNPAKTHYECKOE 3AHSITHUE 1. O6mue cBe/ieHHsI 0 COBpeMeHHBIX MaTe pruaJjiax.

Heanb 3ansaTusa: Knaccudukanus COBpeMeHHbIX MaTepuaioB. CBs3b cOCTaBa, CTPYKTYPHI
Y CBOVMCTB COBPEMEHHBIX MaTEPHAJIOB.

3HaTh: OCHOBBI aPXUTEKTYPHOTO MAaTEpUaIOBEICHUS

YMeTh: 060CHOBaHO BLI6I/IpaTB MCTOJbI BBIMTOJIHCHHA CTPOUTCIIBHBIX MPOLECCOB U UX
MOCJIEIOBATENLHOCTD TPU BO3BEACHHUH 3/1aHUN M COOPYKEHHI € Pa3IMUYHbIMU apXUTEKTYPHBIMU
U JIU3alHePCKUMH PEIICHUSMH; MMPOU3BOIUTH Pa3pabOTKy MPOCKTHO-TEXHOJIOTHYECKOW JOKY-
MEHTallUU Ha CTAJIMU TPOESKTUPOBAHUS M BO3BEICHUS 3aHUI.

AKTYaJlbHOCTh TeMbI OOBSCHSCTCS HEOOXOJMMOCTBHIO TONYUCHHS 3HAHWUU B o0NacTH
ApPXUTEKTYPHOTO MaTEPUANIOBEICHUS M HABBIKOB PAallMOHAIBHOTO BHIOOPA apXUTEKTYPHBIX MaTe -
pHUaos.

TeopeTnuyeckass 4yacTh: Poiib CTPOUTEIBHBIX MAaTEPHAIOB Ha CTAIHH MTPOCKTUPOBAHUS,
CTPOMTENHCTBA M AKCILTyaTAIIH COOPYKEHUSI.

CrpoutenbHble MaTepUalibl HEMOCPEACTBEHHO BIHSIOT HA BOCIPUATHE apXUTEKTYPHOTO
o0Opasza 00beKTa, Ha €ro Ka4yeCTBO M IKOHOMHYECKHE TPEOOBaHUSA. APXUTEKTOP JOJKEH TOHH -
MaThb, YTO CTPOUTCIILHBIC MAaTCpUaAJIbl BBIIIOJIHAKOT KOMIIJIICKC (bYHKI_[I/Iﬁ, CBA3AaHHBIX C TECXHOJO-
THeil CTPOUTENBHBIX paboT, HKCIUTyaTallield U KOMIIO3UIIMOHHBIM CTPOEHUEM 3/IaHHUsl, a TaKKe
€0 CTOMMOCTBIO, BKJIHOYAdA HCHBI U 3aTPAThl HA IPUMCHCHUC U SKCILTyaTallUIo. Pa60Ta C MaTec-
puanzaMu mpennosiaraeT y4é€r NeHCTBYIOUMX apXUTEKTYpHO-CTPOUTEIBHBIX HOPM M MpPaBHI, a
TAKXKC NPUPOJHBIX U COUAJIBHBIX q)aKTOpOB.

CrpouTenbHOE MaTepHAIIOBEICHHE — HAayKa O CTPOMTENBHBIX MaTepHallaXx, UX COCTaBe,
CBOﬁCTBaX, BHYTPCHHCM CTPOCHHU, TCXHOJOIMH HUX HU3TOTOBJICHUSA U oOactax MNpUMCHCHUA, a
Tak)Xe O JIOJITOBEYHOCTH, HAJIE)KHOCTU U KOHCTPYKIUU 3/aHUN U coopyxeHuit. CTpouTeabHoe
MaTepHuaioBeeHUE sABIseTCs (yHIaMEHTaIbHOW HAyKOH MPUKIIATHOTO XapaKTepa U COCTOUT U3
TpEX KOMIIOHEHTOB: U3 MPAKTHKHU, U3 TEOPUU B U3 MUPOBO33PEHUECKIX OCHOB.

[IpakTHka — MPUOPUTETHAS YaCTh CTPOUTEIHLHOTO MaTepHaioBeacHus. OHA BKITIOYACT B
CCGH 3HaHHUA O MPOU3BOACTBC CTPOUTCIIbHBIX MAaTCPHUAJTIOB U I/IB,Z[CJII/Iﬁ U3 HUX " MHOI‘OO6pa3HOFO
ceIpbsi. OHA BKIIIOYAET 3HAHUSA O TEXHOJOTUHU MPOM3BOACTBA MAaTEPHUAJIOB, X OCHOBHBIX CBOM -
CTBaX, MCTOAaX HMCIIbBITAHHA, HGHCCOOGpaSHOCTH MNPUMCHCHUSA TCX WU HHBIX MAaTCPHAJIOB HUJIN
U3JICIHI B CTPOUTENBCTBE, a TAK)KE 3HAHUS O ITPABHJIAX SKCIUTyaTallu.

Teopus coctaBnseT cyMMy 3HaHHM 000 BCeX MaTepHaliaX B UX CJII0)KHOW COBOKYITHOCTH U
MOCBSIIEHA BCKPBITUIO U OMUCAHUIO OOIMX 3aKOHOMEPHOCTEHN CBSI3U CBOMCTB MaTepHaia ¢ 0co-
OEHHOCTBIO €r0 CTPOCHHUS M CO CBOMCTBAMHU TE€X BEIIECTB, U3 KOTOPBIX IaHHBII MaTepual coCTo-
ut. Takkxe oHa IOCBAIICHA OMMCAHWIO HAYYHBIX IMPUHOHWUIIOB M 3aKOHOB, JIC)KAIIMX B OCHOBC
MPOM3BOJICTBA U MPHU MepepadoTKe CTPOUTEIHLHOTO MaTepuana B uzaenue. Teopust packpbiBaeT
CYHIHOCTBb SIBJICHUUN U MMPOUECCOB, CBA3AHHBIX C BOSBHUKHOBCHUCM H013006pa3013aH1/1ﬁ MUKPO U
MaKpOCTPYKTYPHBIX 2JIEMEHTOB, UX B3aUMOCBsI3eH mpu mepepaboTke U GOpMUPOBAHUU €IUHOMN
CTPYKTYpbl MOHOJIMTHO-CTPOUTENIbHBIX MaTepuasoB. B Hell cogepxuTcs kiaccudukanus mMate-
puanzoB, METOALI ONTUMHU3ALUMU COCTaBa U CTPYKTYpPhl Marepuala U METOABI IPOCKTUPOBAHU
3TOT0 COCTaBa C 33JJaHHBIMU CBOMCTBAMH.

MupoBo33peHUeCKHE OCHOBBI HayKH CIOCOOCTBYIOT OOOCHOBAaHHOMY MPOTHO3UPOBAHUIO
Pa3sBUTUA IMPAKTHKH. Hpel[CTaBJISIIOTCSI MMPpOTpCCCUBHBIC U NICPCAOBLIC TCXHOJIOI'MU CTPOUTCIIb -
HBIX MaTEpHUaJIOB HA YPOBHE MUPOBBIX JOCTHKEHUH, B TOM yucie OE30TXOAHOE MPOU3BOICTBO C
Y4ETOM JOJTOBEYHOCTH, IKOJOTMYHOCTH U 3AIMTHI OKPYKAIOIIEH Cpelibl. Y UUTBIBAKOTCS COBPE -
MEHHBIE TEXHOJIOTHUH.

3 Dramna pa3BUTHUS MAaTepUATIOBEICHUS:

1 — IlosBnstOTCS OCHOBHBIE MOHATHS O MaTepHalax M UX cBOMcTBax. Jlus aToro srama
XapakTepHO HEOOIbIIOEe KOJIUYECTBO PA3HOBUIHOCTEW M OMBITHBIX JaHHBIX MO Ka4€CTBEHHBIM



XapakTepucTUKaM MarepuanoB. C IpeBHUX BpEMEH 10 Havajia BTOpOM Moj0BUHBI 19 Beka. 3Ha-
HUS nonydanu ¢puinocodsl, n3ydas Marepuro. bobIoi BKiIaa BHECTH Takue yu€Hble Kak Jlomo-
HOCOB U MeHenees.

2 — Co BTOpO# NOJOBUHBI 19 Beka M 3aKOHUYMIJICS B NepBoil nonoBuHe 20 Beka. 3aKOH-
YWJICS MACCOBBIM IPOM3BOACTBOM CTPOUTEIBHBIX MAaTE€pUATOB U W3JAEIUH, CO3JaHHEM HOBBIX
MaTepHasioB U UX BBITYCKOM. JTO CBA3aHO C OOLUMM MPOrpecCOM MPOMBIITIEHHOCTH U C Macco-
BbIM CTPOUTENBCTBOM TPAKJAHCKUX U MPOMBILUIEHHBIX COOPYXEHUN. XapaKTepHBbIM SBISAETCS
KOHKPETHOE U3y4EHHE COCTABOB M Ka4eCTBa M3y4acMbIX MaTepuaioB. [Iporpeccupyer He TOIBKO
UCIOJIb30BaHNE, HO U TepepaboTKa ChIPhbs, B CBA3M C MPOOJIEMON 3arps3HEHUS] OKPYXKAIOIIEH
Cpellbl 1 HEBO3MOXXHOCTH BOCCTAHOBJICHHSI HEKOTOPBIX pecypcoB. IIpoucxonut usydeHue pas-
JMYHBIX METOAUK HCIIBITAHUS MaTEPHAJIOB.

3 — C nayvama 20 Beka M 1O HBIHENHUN epuol. Poct 00béMa Mponu3BOACTBA TPATUIIHOH -
HBIH, MOSABJICHUE HOBBIX CTPOUTENBHBIX MAaTEpUAJIOB. YTIIyOJIEHHE CIEIHATN3UPOBAaHHBIX HAyK
00 3TuX Marepuanax. MHTerpanus Hay4yHbIX 3HAHUH O CTPOUTENBHBIX MaTepHajgax U UX CBOH -
CTBax.

K ocHOBHBIM KpuTepusM BBIOOpPa COBPEMEHHOIO MaTepHaja C 3KCIUTyaTalluOHHO-
TEXHUYECKONM M HKOHOMHUYECKOH TOYEK 3PEHUsI OTHOCATCSA: HAJIM4YME 3aBOJCKOTO (JIMLIEH3UPO -
BAaHHOTO) MTPOU3BO/ICTBA, CPABHUTEIBHO MEHbBINAS CPEIHSSA INIOTHOCTH IIPH COXpaHEHUU Tpedye -
MO MPOYHOCTH M JPYTrUX IKCILTyaTallMOHHO-TEXHUYECKUX XapaKTepUCTUK, MHOTO(QYHKIHO-
HaJbHOCTb, BO3MOKHOCTb CHHU3UThH PACX0J dHEPreTHUUECKUX PECYpPCOB IIPHU 3KCILIyaTaluy 371a-
HHUU U COOPYKEHUU.

[IpeumymiecTBOM 3aBOJCKOTO BBITYCKAa MaTEpUaIOB CYMTAETCS MOOUIBHOCTH IIPOM3BOL -
CTBa (BO3MOYKHOCTb €0 MEePecTPOilKN), BOZMOXKHOCTh 3aKa3a apXUTEKTOPOM, TU3allHEepOM, pe-
CTaBpaTOPOM MAaTEpHAJIOB C TPEOYeMBIMH XapaKTepUCTUKAMHU, OE30IMacCHOCTbh, OIArOMpUsTHBIC
YCJIOBHS TPyJa.

Pons apxurekTopa: ¢opmMupoBaHHE U BBIOOP CTPOUTEIHHBIX MaTepHasIoB. TpeOoBaHMS:
yMEHHUE MPaBUIBHO (POPMHUPOBATH HEOOXOUMbIE TPeOOBaHUS K MaTeprajaM, 3HaHHE KOHCTPYK -
MU U OCHOB (PYH/JIaMEHTAJIbHBIX HAayK, B TOM YHCJI€ HCTOPHH, CBSA3b C MIPOU3BOJCTBEHHBIM Ma-
TepUajoBeeHUEM (TTOCEIIEHNE CIIEUANbHBIX BRICTABOK, YTEHUE )KYPHAJIOB, IOCEIICHHE KOH(pe -
peHLuii), MOMHUTh O HA3HAYEHUU apXUTEKTOpa KaK COLMAIBHOTO pabOTHUKA (IPUOPUTET — Ue-
JIOBEK U NPUPOJIA, LENb — DKOHOMMUS, [10J1b3a U KPacoTa).

B3auMoCBs3b CTPOUTEIBHBIX MATEPUAIOB, KOHCTPYKLIUU U apXUTEKTYPHOH (POPMBIL.

CBo10 BelecTBeHHYIO (hOpMy apXUTEKTypa OOpeTaeT ¢ MOMOIIbI0 MAaTEPUaIoB, KOTOPbIE
ABJISIIOTCS. OCHOBOM Pa3BUTHS HOBBIX KOHCTPYKTHBHBIX CTPYKTYp. B COBpEMEHHBIX yCIOBHAX
POJIb MaTepHalbHONW 0a3bl apXUTEKTYPHI MOCTOSHHO BO3pacTaeT. MaTrepHalbl OIpeessioT oCy-
IIECTBICHUE TBOPUYECKOrO 3aMbICIa M PEAbHOCTh HOBBIX apXUTEKTYpHBIX GopM. Kpome 3Toro
MaTepuaitbl 00yCIIaBIMBAIOT XapaKTep M AICTETHUYECKYIO BBIPA3HUTEIHLHOCTH (POPMBI, a TAKKE KO-
HOMMYECKYIO U (DYHKIIMOHAIBHYIO 11€1€CO00pa3HOCTh COOPYKEHHUS.

Marepuan sBIsS€TCSI MOLUHBIM OOBEKTUBHBIM CTHMYJIOM pPa3BUTHUsI COBPEMEHHOW apXu -
TEKTYpbl. BUIbl 1 CBOMCTBA MaTepUanoB U U3AEIUN U3 HUX CBA3AaHBI C IPOLIECCAMH CO3AAHMS,
Pa3BUTHSL U BOCTIPUATHUS APXUTEKTYPHOU (HOPMBI.

Brnors 10 20 Beka Ipu CTPOUTENBCTBE 3JaHUN U COOPYKEHHUH UCIOJIB3YIOTCS IPEUMY -
LIECTBEHHO MaTepHallbl, KOTOPbIE BBIIEPKUBAIOT 3HAUUTEIIbHBIE HATPY3KU MPU CKATHH, HO 00-
JaAI0T TJIOXUMHU XapaKTEPUCTUKAMH I10 IPOYHOCTU Ha U3TUO U pacTshkeHHe. 3041e He MOTIIN
HE YYUTBIBATh ITH CBOMCTBA MAaTEPHAJIOB IPU CO3AAHUU APXUTEKTYPHBIX (HOPM.

MHOTO CTONIETHH CITyCTS ONpE/AEICHHBIE apXUTEKTYpHbIE (POPMBI U3 KaMHS CTaJIH «JIeT-
KUMM» (TOTHKA). DTO apXUTEKTypHas BEpIIMHA MPUPOJHOIO KaMHsA. XOTs TXKENIbIE CBOMCTBaA
OCTAIOTCSl HEU3MEHHBIMU.

C nayvasia 20 BEKOB NPU CTPOUTEIBCTBE 3/JaHUI U COOPYKEHUM CTasla IMUPOKO BBIIEIATh-
Csl IOIBECHAsI KOHCTPYKTUBHAs CUCTEMA, TaK KaK MOSBUJIACh BO3MOKHOCTb IPUMEHSTH B CTPOU -
TEJbCTBE BBICOKHE MPOYHOCTHBIE XapaKTEPUCTHKHU MPU M3THMOe U PacTSHKEHUU TaKMX MaTepua-
JIOB KaK METaJul U Keyie300eToH. Pacxos MaTepuaioB Mpu 3TOM MUHHMAaJEH (KBAaHTOBBIE KOH-



cTpykuun). Kpome meTanna mmpokoe NpuMeHEeHHEe MOIY4YUIIU IIaCTMAcChl, KOTOPbIE TOMOIal0T
CO3/1aBaTh JIETKUE U MPpoUYHble 000s109kn. Co31aHNEe HOBBIX CTPOUTEIBHBIX MATEPHAIIOB ITPHBEIIO
K U3MEHEHMIO TPAIMIIUOHHBIX ApXUTEKTYPHBIX (HOpM.

Marepuan ¥ KOHCTPYKTHUBHas opMa MMEIOT TE€CHYIO CBfi3b. DOpMBI M BHENHHI BUA
00BbEMOB MOTYT 3aMETHO MEHSATHCS ¢ Y4ETOM BO3MOXKHOCTH HUCITOJIb30BaHMS ONPeAeIEHHOIO Ma-
TepHuayia, HO B COBPEMEHHBIX YCIOBUSAX MPOSBISAETCS U OOpaTHas CBA3b — CO3/IaHUE U Pa3BUTHE
apXUTEKTYPHBIX (GOpPM Ta€T pa3BUTHE MPOU3BOJCTBY MATEPUAJIOB C 3aJaHHBIMH XapaKTEPUCTH -
KaMH.

OMOLMOHAIBHOE BO3CHCTBUE apXUTEKTYpHOH (opMBI B OOJIbIEH Mepe CBA3aHO C (ak-
TYpOM, IIBETOM M TEKCTYPOU JIMIIEBON MOBEPXHOCTH MaTE€pUaioB. IMEHHO 3TH XapaKTEpUCTUKHU
OKa3bIBAIOT OOJIBILOE BIUSHHE HAa COOTBETCTBYIOLUMH 3pUTEIBHBIN 00pa3. ApXUTEKTOp JOJIKEH
SCHO IPEJICTABIATh, YTO ICTETUYECKUIN CBOMCTBA MaTEpUaIOB — MOIIHOE, aKTUBHOE U MOOMJIb-
HOE OpYXHUE B €ro pyKax, MO3BOJISIOLICE YCHINTh, Pa3BUTh U aKIIEHTUPOBAaTh OCHOBHYIO XYyJIO-
KECTBEHHYIO HJICI0 IPOEKTA.

C ncuxosIornyeckoi TOUKHM 3pEHHS 3aMETHYIO pOJIb UTPAIOT CIOKUBIIMECS MpPECTaBIIE -
HHUs 4YE€JIOBEKa O TaKUX JKCIUIyaTallMOHHO-TEXHOJIOIMYECKUX CBOMCTBaxX Marepuajna Kak Ipou-
HOCTb U JOJTOBEYHOCTb.

Bei6op 1Beta, GaxkTypbl, pUCyHKa MMOBEPXHOCTU OTIEIOYHBIX MAaTEPUAJTIOB JIOJDKEH OBITh
HEIMOCPEJICTBEHHO CBA3aH C (YHKIIMOHAJIbHBIM Ha3HAYCHUEM IOMEIICHUS, €r0 pa3MepaMHu U
KOMIIO3ULIUEH.

DKOHOMUYECKHE MOKA3ATENN apXUTEKTYPHO-CTPOUTEIBHOM, IU3aliHEPCKON U pecTaBpa-
LIMOHHOM JeSTENbHOCTH B OOJNBINEH Mepe CBA3aHbI C MPUMEHsIeMbIMH MaTepuaitamu (10 50%
CTOMMOCTH COBPEMEHHOM KOHCTPYKIIMM IIPUXOJUTCS Ha CTOUMOCTh MAaTepUajoB, KOTOPYIO CJIe -
JIyeT OIEHUBATh C YYETOM Ha OYy/AYyIIYI0 dKCIUTyaTaIuIo).

Knaccuduxanuu, cBoiicTBa M OIlEHKa KayecTBa CTPOMTENbHBIX MaTepuanoB. B3aumo-
CBSI3b UX CBOMCTB M 00JIACTEH MPUMEHEHUS.

Knaccudukarym:

1. ApXUTEKTYypHO-CTPOUTEIbHBIE KJIaCCU(PUKAIINY TOTOBBIX K IPUMEHEHUIO MaTEPUAIIOB
U U3JeI1H 110 HA3HAYEHHUIO

A. KOHCTpYKIIMOHHBIE MaTEepUAJIbI U U3IEIHS

A-1. Matepuaibl ¥ U3A€HS A1 HECYIIMX KOHCTPYKIHH (KaMeHb, CTallb, APEBECUHA)

A-2. Matepuaiibl 1 U3ACIHS Ul OTPaXKJaI0IMX KOHCTPYKIMI

A-3.Teno 1 3ByKOU30JIILIUOHHBIE KOHCTPYKIIMOHHBIE MaTepualbl (JIETKKUE, IOPUCTHIE)

A-4. KpoBenbHble MaTepuaisl (mmdep, yepenuiia, OMHKOBAHHOE KEJIe30, MsATKas yepe-
1)

A-5.I'npo 1 napon30JIALMOHHbIE MaTepHUaJIbl (Pa3HOTO BU1a OOMa3KH)

A-6. 'epMeTusupyromnme MaTepuaisl U U3AEIUs

A-7.Matepuansl U U31€TUs AJIs1 CBETOIPO3PAYHBIX OTpakIeHNUN (OKOH U JBepeit)

A-8.Marepuanbl U U3enus A1 MHXEHEPHO TEXHUYECKOro 000pyAOBaHUs 3/1aHUM (Cu-
cTeMa OTOIICHUS, CHCTeMa KOHIUITUOHUPOBAHUS, CHCTEMA CBETA U T.I1.)

A-9.Marepuansl U U3AETUS CIECIHAIBHOTO Ha3HAYCHUs (KapOCTOWKOCTh M OTHEYIOpP-
HOCTB)

b. KoHCTpyKIIMOHHO-OTAEIOYHbIE

b-1.Marepuanbl U uzgenusi JUisl JUIEBBIX CJIOEB OTpaXKAAIONMX KOHCTPYKIIMH THUIIA
«COHABUY» (OOITHUITOBKA)

b-2.Matepuanst 1 u37enus Ui OTPaKICHUN, OATKOHOB U JIOJKUT

b-3.Marepuansl U u3aenAus A NOKPHITUS IOJOB U JIECTHUIL (IIPOYHOCTb, OTHEYIOp-
HOCTb, 3CTETUYHOCTb)

b-4.Marepuansl 1 u3zenus Juis cOOpHO-pa300pHBIX, MOOMIIBHBIX M CTAllMOHAPHBIX IIEpe-
rOpPOJIOK

b-5.Matepuansl u uzzienus Uig MOJBECHBIX MOTOJKOB (JIETKOCTh KOHCTPYKIIMH, CTallb-
HBIE [TO/IBECHI)



b-6.Marepuansl U u3enus AjIsl CTAIMOHAPHOTO 000pyIoBaHus M MeOenu (CTeKIo, aepe-
BO, M€TaJll, IJIACTHUK)

b-7.Marepuai nis JOpOKHBIX TOKPBITUI

B. Ornenounsie

B-1.J1ns1 HApy>KHOM OTIENKM 37JaHUN U COOPYKeHUM (Kpacku 1uis pacaaHbix paboT, mo-
JUMeEpPIIEeMEHTHBIE TOKPBITHS, JTUCTOBbIE MaTEepPHAIIbI)

B-2.BuyTpenHss otenka (kepaMuKa, KepaMOTrpaHHuT, 000 )

B-3.3anmmTHbIe TOKPHITHS (AHTUKOPPO3UHHBIE, MOPHITKH )

Krnaccuduxanms no npoucxoxaeHuio. MaTepuanisl AesITCS HA MUHEpaIbHbIE U OPTaHu -
yeckue. Kpome Toro, oHu AensaTcs Ha €CTECTBEHHBIE M UICKYCCTBEHHbIE. Tak e eCTh KiIacCu(u -
Kallis UCKYCCTBEHHBIX MAaTEPHAJIOB Ha OCHOBE (DOPMHUPOBAHUS CTPYKTYPHI, CBOWCTB U METO/I0B
uccrienoBaHus (Kiaccuukanus mo TEXHOJIOTHH ) Ha!

1 — Be300xuroBbie (3aTBEpACBAHUE KOTOPHIX MPOMCXOANUT MPU CPABHUTEIHBHO HEBBHICO-
KHUX TeMIlepaTypax MoJ BIUSHUEM XUMUYECKUX U (PU3UKO-XUMHYECKUX MMPEBPAILCHUN BSHKYILIE-
T'O BEILECTBA).

2 — OGxuroBble (3aTBEpAECBaHUE KOTOPBIX MPOUCXOIUT MPU OCTHIBAHUH JKUKUX pacIuia-
BOB, BBIIOJHSIONMX (DYHKIUIO BSKYIIETO BELIECTBA).

Knaccudukanuit CTpyKTypHBIX KIacCU(UKAIIUN MO0 MaTepraiaM MHOXECTBO, HAIIPUMED
KJ1accu(uKanus 1o MaKpo ¥ MUKPO CTPYKTypaMm, KI1acCU(UKAILHs HA TOMOT'€HHbBIE U TE€TEPOreH-
HbIE, KiaccH(UKAIUA apXUTEKTYypHO-CTPOUTENbHBIX TpeOOoBaHUM, KiaccupuKanus Mo CBOM-
CTBaM CTPOMUTEIBHBIX MATEPUAJIOB U U3JIETIUN U JPyTHUE.

OO6nacTh HayK{, 3aHMMAIOMIASICS METOAAMH KOJMYECTBEHHON OLIEHKU KauecTBa MPOIYK -
LIMH, HAa3bIBAETCA KBaIUMeTpuen. OCHOBHBIE MOHATHUS KBAJTUMETPUH:

1 — OOBeKT — mojBepraeMblii MOTMMETPUUYECKOMY aHAJIU3y MaTepuasl WIH U3JeTue, He
3aBUCHMO OT €T0 BHJIa, HA3HAYEHU s, COCTAaBa U MIPOYETO.

2 — CpoiicTBa — XapaKTEPUCTHKA MaTepuala WU U3JENHUS, POSBISIONASACS B IIPOIECcCe
ero nepepaboTKH, MPUMEHEHHS TN YKCILTyaTaIlUu.

3 — KadecTBO — CBOWCTBO MJIM COBOKYITHOCTh CBOMCTB KaK (DYHKIIMOHAIBHBIX, TAK U IC-
TETUYECKUX, 00YCIaBIMBAIOIIMX CIIOCOOHOCTh MaTeprasa Wi U3AEHs YIOBIETBOPSTH ONpe/e -
JAEHHBIM TPEOOBAaHUSM B COOTBETCTBUU C €T0 Ha3HAUYECHUEM.

CaoiicTBa OBIBAIOT MPOCTHIE U CI0XKHBIE. [IpocTOe CBOMCTBO — CBOWCTBO, KOTOPOE HENb3s
MOJPa3ACIUTh Ha apyrue (JuiMHa, Bec U T.1.). CI0)KHOE CBOWCTBO — CBOMCTBO MaTepuaja WiIu
U3JIeNNs, KOTOPOE MOXKET OBITh pa3fesieHo Ha 2 1 OoJbliee KOJMYECTBO MEHEE CIOXKHBIX M PO -
CTBIX CBOMCTB ((hyHKIIMOHAIBHOCTB).

HuTterpanpHble KayecTBa — HamOosiee CIOXKHBIE CBOMCTBA MarepHaia WIA H3JeHs,
onpeessieMble COBOKYITHOCTBIO €70 KaueCTBa U SKOHOMHYHOCTH.

KommnexkcHunie cBoiictBa. K HMM OTHOCATCS HOJITOBEYHOCTh, HAAEKHOCTb, COBMECTH -
MOCTb, COITIPOTHBIIEHUE KOPPO3UH U T.JI.

C »K010rM4ecKOy MO3UILIMH, CTPOUTEIIbHBIE MAaTEPHUAIIbL, KOHCTPYKLIUH U U3/I€THU U3 3TUX
MaTepuasoB JOJKHBI OTBEYATh CIEAYIOIIMM TpeOOBaHUAM:

1 — MoHoTemI0npoBoAMMOCTh (00ecriedeH e 10CTaTOYHOTO TEPMUYECKOTO COIIPOTUBIIE-
HHS)

2 — VImeTh XOpomiyro BO3AYXOIPOHHUIIAEMOCTh H TOPUCTOCTh

3 — BbITh HE TUTPOCKONMYHBIMU U MAJIO3BYKOTIPOBOAUMBIMH

4 — OGecriedyeHne MPOYHOCTH, OTHECTOUKOCTH, JOJITOBEYHOCTH 37aHUN U COOPY>KCHH I

5 — He BblensTh JeTy4dre U Maxy4yue BEIIecTBa, CIIOCOOHBIE MPSAMO MJIM KOCBEHHO BIIHU-
ATh HA 3/I0POBbE YEIOBEKA

6 — BbITh sterkoie3nHpUIupyeMbIMU

7 — VImeTh okpacky U (pakTypy COOTBETCTBYIOUIYIO (DHU3HOJOTHYECKUM U ICTETHIECKUM
TPEOOBAHUSM YETIOBEKA



CBolicTBa CTPOUTEIFHBIX MATEPUAIIOB U U3JIEJIMN TI0 WX TPUPOE KIACCUPHUIUPYIOTCS HA
3 OCHOBHBIX TPYNMBL (pU3MYECKHE, MEXaHWYECKHE M XUMHYECKHE M 2 J00aBOYHBIC TPYIIIBI:
OMOJIOTHYECKHE U 3CTETUYECKHE.

duznueckre CBOMCTBA: MJIOTHOCTh, IOPUCTOCTH, THIPOCKONNYHOCTD, BOAOIOIJIOLIEHUE,
BJIArOCTOMKOCTb, BOJAOIIPOHNUIIAEMOCTh, TEPMOCTONKOCTh, MOPO30CTOMKOCTb. . .

MexaHnueckue CBOWCTBA. ITO CIIOCOOHOCTh MaTEPHAIIOB COMPOTUBIATHCS AepopmManuu
U pa3pyLICHUIO MOJ JAEHCTBUEM BHEIHMX CUJI, IPOYHOCTb IIPU CXKATHM, PACTSHKEHHH, yape, u3-
rube u T.4. TBEPAOCTH, YIPYrocTh, XPYyNKOCTh, MIIACTUYHOCTh, UCTEPAEMOCTb. ..

XUMHUYECKHE CBOMCTBa MaTEpHUaJIOB XapaKTEPU3YIOT MX CIIOCOOHOCTH CONPOTUBIATHCS
JIEWCTBUIO XUMHUYECKH arpeCCUBHOM cpelibl. KucimoToCcTOMKOCTD, IIEI04YE€CTOMKOCT. . .

buosiornueckue cBOMCTBA XapaKTEPU3YIOT CTOMKOCTh MAaTEPUAJIOB U U3JEIUN K OpraHH-
Ke€.

DcTeTHUeCcKre CBOWCTBA MaTepUANIOB (apXUTEKTYPHO-XyI0)KECTBEHHBIE) OOBEIUHSIOT 2
rpynnsl cBOMCTB. IlepBas xapakTepu3yeT 3CTETUYHOCTh MATEPUANIOB U U3AEIU. A BTOpas xa-
paKkTepu3yeT ICTETUYHOCTh COYETAaHUM C APYTUMH MaTepuaiaMy U U3IEIUSIMU U C OKpYXKaro e
cpenoi.

IIpakTHYeCcKas YaCTb: BOIPOCHI i cOOeCeJ0BaHMUS.

Bomnpocsr:
1. B3aumocBsI3b apXUTEKTYpBI, JU3allHa 1 MaTEpHaJIOB.
2. Knaccugukanus COBpeMEHHBIX MaTepHAaJIOB.
3. CBsa3b cocTaBa, CTPYKTYPhl U CBOWCTB COBPEMEHHBIX OT/I€IOYHBIX MaTepUaJIOB.

IlepeueHb OCHOBHOII JINTE PaTYypPBbI

1. TuxonoB HO.M. CoBpemMeHHBIE CTPOUTEIbHBIE MaTepUadbl W APXUTEKTYPHO-
cTpouTenbHble cucTeMbl 3qaHuid. Yacte [. CoBpeMeHHbIE CTPOUTEIbHBIE MaTEPHUabl AJIs1 YacTen
3maHuil [DnekTpoHHBIM pecypc] : ydaeOHoe mocodue / FO.M. Tuxonos, C.I'. 'omoBuna, A.D.
Hlapanenko. — OnekTpoH. TekctoBble naHHble. — CII6. : Cankr-IleTepOyprckuii rocynap-
CTBEHHBIA apXUTEKTYpPHO- CTPOHUTENbHBIM yHHBepcuTeT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum gocryma: http://www.iprbookshop.ru/74377.html

IlepeuyeHB 1ONOJHUTEILHOM JINTE PATYPbI

1. OpnoBa A.M. OU3MKO-XUMHUYECKHE METOABl aHAIW3a MaTepuajoB [DJIEKTPOHHBIN
pecypce]: yaebroe mocodue/ Opnoa A.M., Pomanosa W.I1.— DneKTpoH. TEKCTOBBIC JaHHBIE.—
M.: MOCKOBCKHI rOCYyJJapCTBEHHBIN CTPOUTEIbHBIN YHUBEpCUTET, Al [l Op Menua, D6CACB,
2016.— 205 c¢.— Pexum goctyma: http://www.iprbookshop.ru/49873.— 3BC «IPRbooksy, mo
apoJIo

2. Kanyctun, ®.JI. CpoiicTBa MaTepHaJoB W H3JENUNA: JTAOOPATOPHBIA MPAKTHKYM:
yaebHo-meToanyeckoe nocodue / ®.JI. Kanycrun, A.M. Cniupugonona, .B. ®omuna ; Munu-
cTepcTBO 0Opa3zoBaHus U Hayku Poccuiickoit denepaunu, Ypanbckuil ¢peaepaibHbIl YHUBEPCH -
teT uMeHu nepsoro Ilpesuaenta Poccum b. H. Enbuumna. - ExatepunOypr : M3naTenscTBO
VYpansckoro yauBepcurtera, 2014. - 93 c. : win., Tabmn., cxem. - bubmuorp. B xH. - ISBN 978-5-
7996- 0971-9;

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

3. JIBopkuH, JI.U. Crpoutensuoe matepuaioseaeuue / JI.U. Isopkun, O.JI. JIBopkuH.
-M. : Uadpa-Unxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ DneKTpOHHBIH pe-
cype]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb yueOHO-MeTOAUYECKOT0 O0eCIeYe HNsI CAMOCTOSATEILHOM padoThl 00yua-
OIMXCS MO AN CHHUILIHHE

1. Meroanyeckue ykazaHus MO OPraHU3ALUU CAMOCTOATENBbHOI pabOThI CTYIEHTOB MO
muciuIuinHe « Marepuaisl B TPOEKTUPOBAHUU TOpoAcKoil cpeap. [lsaturopek: 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. Metoanyeckue yKazaHus K IPAaKTHYECKUM 3aHATHSIM 110 TUCIUIUINHE «Martepuaisl B
IPOEKTUPOBAHUU Tropoackoil cpeab. [lsturopeck: CKOY, 2023.

Ilepeyens pecypcoB HH(pOPMALMOHHO-Te1e KOMMYHUKALUOHHO¥ ceTH « AHTepHET?,
HEeO00XO0IUMBIX VISl 0CBOEHH S U CHUNJIHHBI

1. OBC «YHuBepcuteTckas onbmmoreka onnaitny - http://biblioclub.ru

2. JlutieH3MOHHAs TTOJIHOTEKCTOBas 0a3a 3eKTpoHHBIX u3maHuii —OBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snekrponnas 6ubnuoteka e-library— www.elibrary.ru

4. DnexTpoHHas OMONIMOTEKa U JIEKTPOHHBIA Katanor HaydyHou Oubianoreku CKOY —
http://catalog.ncstu.ru/

5. locymapcrBenHas myOnmdHass HaydHO- TexHuueckas ombmmoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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MNPAKTUYECKOE 3AHSATHE 2. ®u3nuyeckne CBOMCTBA COBPeMEHHBIX MaTe pHAJIOB.

Heanb 3ansaTHA: N3ydeHHE GU3HUECKUX CBOMCTB COBPEMEHHBIX MaTEPHAJIOB.

3HAaTb: OCHOBBI APXUTEKTYPHOI'O MaTEPHATOBEICHHUS

YMeTh: 000CHOBAaHO BHIOMpATHh METOJBI BBITOTHEHHUS CTPOUTEIBHBIX MPOIIECCOB M HMX
MOCJIEA0BATENIbHOCTDh IPU BO3BEJACHUU 3JJaHUU U COOPYKEHUM C pa3IMYHBIMU APXUTEKTYPHBIMU
U JU3aiHEpCKUMU DPEIICHUSIMH; MPOU3BOAUTH pa3padOTKy MPOEKTHO-TEXHOJOTUYECKON TOKY-
MEHTALlUH Ha CTAJIUU TPOCKTUPOBAHUS U BO3BEACHUS 3/1aHUI.

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
aApPXUTEKTYPHOTO MaTEPHUAJIOBEACHNUS M HAaBBIKOB PAllMOHAIBFHOTO BBIOOpa apXUTEKTYPHBIX MATe -
pHUaoB.

TeopeTnyeckas yacTb: OU3NUECKHUE CBOMCTBA MMOAPA3ACIIAIOT HA TOABUIBL:

* o0ume puznuecKe — XapakTepU3ylT CTPYKTYPY U Maccy MaTepuasa;

* TUIPO(U3NUECKUE — XapaKTEPU3YIOT OTHOILICHHUE MAaTEPHAIOB K JIEHCTBHUIO BOJIbL, MTapa
U ra3os;

* TEII0(U3NUECKUE — XapaKTEPU3YIOT OTHOIICHUE MAaTepUasoB K JEHCTBUIO TeIa U Or-
HS

* AKYCTUUYECKHE — XapaKTePU3yIOT OTHOLICHHE MaTEPUAJIOB K JIEHCTBUIO 3BYKOBBIX KOJIE-
OaHwMil.

Ob6ume ¢pu3nvIecKre CBOUCTRA.

K obmeduznueckum cBOWCTBaM OTHOCSTCS: UCTUHHAS IIIOTHOCTD, CPEAHSIS INIOTHOCTD U
MOPUCTOCTH MaTepHaa.

VcTuHHAsA MIOTHOCTH PUCT , KI/M3 — Macca eIMHUIBI 00beMa BEIecTBa B a0CONIOTHO
IJIOTHOM COCTOSIHUM, TO €CTh 0€3 Iop, MyCTOT U TPEIIHH.

CpenHsist IIOTHOCTE p Cp , KI/M3 — Macca eIMHUIIBI 00beMa MaTepraiia (M3/eis) B ecTe-
CTBEHHOM COCTOSIHUHU, TO €CTh C IIYCTOTAMH U MTOPAMH.

Hacpimaast TOIoTHOCTE H p , KI/M3 — Macca eIUHHIBI 00beMa CHITydYHUX MaTepHajioB B
CBOOOIHOM HACBITHOM COCTOSHUH, TO €CTh 0€3 €ro yrjaoTHEHHUS.

[Mopuctocts I1, %— 06bEMHAS 107151 BO3AYIIHBIX ITyCTOT B MaTepurale.

I'unpoduznyeckue cBoiicTBa.

IMuapodusnueckue CBOMCTBA MPOSBISIOT MATEPHANIBI U U3ACIINSI TPH KOHTAKTE C BOJIOW U
napom. Hanbonee BakHbIE U3 HUX — TUTPOCKOIUYHOCTb, BOJOIOIIIOIIEHHUE, BOJOCTOUKOCTD, BO-
JIOTTPOHUIIAEMOCTh, MOPO30CTONKOCTh, BO3TyXOCTOMKOCTD.

['urpockonu4HOCTh, % — CBOMCTBO MaTepUasoB MOJIOMIATH BOJSHBIC Maphl U3 BO3IyXa U
yIAEpKUBATh UX HA CBOEH HAPYKHOU MOBEPXHOCTHU U BHYTPEHHEN ITOBEPXHOCTH I10P.

KanunnspHoe BcachlBaHUE XapaKTEPHU3yeTCsl BBICOTOW MOAHSTHS BOABI B MaTepuase Ko-
JMYECTBOM IOITIOMEHHON BJIar U MHTEHCUBHOCTBIO BCACHIBAHUS.

Boponornomenue, % — crnocoOHOCTh MaTepualia BIUTHIBATH U YACPKUBATH BOAY MPH
HEIMOCPEICTBEHHOM KOHTaKTe ¢ Hel. Bojomnormnouenue noapasaesnstoT Ha BOJONOIIONIEHUE 110
Macce u 1o o0bsEMy.

Boponornomenue no o6bEMy UCHONB3YIOT Ui pacuéra Kod(dduiirieHTa HaChIEHUS TOP
BOJIOM, KOTOPBII XapaKTepus3yeT 00bEMHYIO JOJI0 YCIOBHO OTKPBITHIX TIOP B MaTepuale.

B pesynbrare HachlllieHUs MaTtepuaia BOJIOM MPOYHOCTh €r0 CHUIKAETCA. DTO COCTOSTHUE
MaTepuaia Xapakrepusyer kodpduuuent pazmsardenus Kpasm (BogocTOWKOCTh), KOTOPBIH pa-
BEH OTHOILCHMIO Tpejesia MPOYHOCTH MPHU CKATUM MaTepHuaa, Hachllle HHOro Boao# Bl R , k
Ipeesy MPOYHOCTH IIPU CKATHHU B CYXOM COCTOSIHUU cyX R .

Boponponunaemocts — CBOMCTBO Marepuana MpONYyCKaTh BOJIY IO JaBICHUEM 4Yepes
CBOIO TOJIILy, XapakTepuzyemas mapkoid W2, W4...W12.

Mopo30CTOMKOCTh — CIIOCOOHOCTh MaTepUalia COXpaHATh CBOIO MPOYHOCTH NPU MHOIO-
KpaTHOM IMONEPEMEHHOM 3aMOPaKMBAHUH B BOJOHACHIIIEHHOM COCTOSIHUM U OTTaWBaHUU B BO-
€.



Brnaxxnoctueie nedopmaruu. [loprcteie HeOpraHM4eCKHe M OPraHUYECKUE MaTepHaIbl
(6eToHbl, ApeBeCHHA W JIp.) MPU U3MEHEHHH BIAXHOCTH M3MEHSIOT CBOM O0OBEM M pa3Mephl.
Ycaakoil (ycylkoii) Ha3pIBalOT YMEHBINCHHE Pa3MepoB MaTepHalia Mpu BbickixaHuu. Halyxa-
Hue (pa30yxaHue) NPOUCXOIUT MPU HACBILICHUU MaTepHalia BOAOH.

Bo3myxocTolHKOCTh (BIarocCTOMKOCTh) — CIIOCOOHOCTh MaTepuaja JJIUTEIBHO BBIICPKH-
BaTh MHOTOKPAaTHOE YBII&)KHEHHE U BbICYIIMBaHHE 0e3 nedopmaiuii U moTepu MeXaHUYecKOon
IIPOYHOCTH.

I"a30- 1 maponpoHUIIAEMOCTh — CIOCOOHOCTh MaTepHalia MPOIycKaTh Yepe3 CBOKO TOJIILY
ra3bl (BO3/1yX) WJIM BOJSHOM map.

Tennodusnueckre cBOKCTRA.

K OCHOBHBIM TEIIOPU3UYECKHM CBOMCTBAaM, OLEHUBAIOIIMM OTHOIICHHE MaTepuaa K
TEIUIOBBIM BO3JIEMCTBUSM, OTHOCATCS TEIIOMPOBOIHOCTD, TEMIOEMKOCTh, TEPMOCTONKOCTb, Ka -
POCTOMKOCTb, OTHEYIIOPHOCTh, OTHECTOUKOCTb.

TemnonpoBonnocTs, BT/(M'K) — cmocobHOCTh MaTepHaia MpomycKaTh TEIIOBOM MOTOK
4yepe3 CBOIO TOJILY IIPU BOSHUKHOBEHUH Pa3HbIX TEMIIEPATYP OBEPXHOCTHU U3IEIHS.

Temnoemkocts, J[x/(kr-K) — cBoiicTBO MaTepuana moriomarh (aKKyMyIupoBaTh) MpU
HarpeBaHUHU TEIJIO ¥ BBIJEIATH €T0 IMPU OCTHIBAHUH.

TepMOCTOMKOCTh — CHOCOOHOCTh MaTepHalia BBIICPKUBATH 0€3 pa3pyICHHH OMpeIeIIeH -
HOE KOJINYECTBO PE3KUX KOJIEOaHUM TeMIIepaTyphbl.

JKapocTolikocTh — CIOCOOHOCTh MaTepuala BhIICPKUBATH TEMIIEPATYPY IKCILTyaTallUuH
10 1000°C 6e3 HapyIeHUs CIUIONIHOCTH U MOTEPU TPOYHOCTH.

OrHecToiKOCTh (BO3ropaeMoCTh) CTPOUTENIBHBIX MAaTEPUaJIOB MOAPA3/IENSIeTCs] Ha HECro-
paeMble, TPYTHOCTOPaeMBbIE U CTOpaeMble

IIpakTHYecKkas 4YacTh: BOIIPOCHI I cOOECE0BaHMUS.

Bomnpocsr:
1. Yro Takoe rurpoCKONMUYHOCTb.
2. Uro Takoe TeIrIompOBOHOCTb.
3. Uto Takoe TepMOCTOHKOCTb.
4. Yrto Takoe MOPO30CTONKOCTb.
5. Uto Takoe BO31yXOCTOMKOCTb.

IlepeyeHb OCHOBHOI JINTE PATYPBI

1. TuxonoB IO.M. CoBpemMeHHBIE CTPOUTEIBHBIE MaTepUaabl W aAPXUTEKTYPHO-
cTpouTebHble cucTeMbl 31aHui. Yacts I. CoBpeMeHHBIE CTPOUTEIbHBIE MAaTEPHUAIIBI JUI YacTeH
3MaHuil [DnekTpoHHBIH pecypc] : ydaeOHoe mocodue / FO.M. Tuxonos, C.I'. 'omoBuna, A.D.
[[Mapanenko. — 3nekTpoH. TekcrtoBble naHHble. — CIIO. : Cankt-IleTepOyprckuii rocynap-
CTBEHHBIM apXUTEKTypHO- CTpouTenbHbIi yHUBepcutet, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexwum aoctyma: http://www.iprbookshop.ru/74377.html

IlepeuyeHb 10NOJHUTEIBHOM JIMTE PATYPbI

1. OpnoBa A.M. ®U3MKO-XMMHYECKHE METObl aHAINW3a MaTepHaIOB [ DIEKTPOHHBIN
pecypc]: yae6HOe mocodue/ Opnoa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBBIE JTaHHBIE.—
M.: MOCKOBCKMI rocyJapCTBEHHBII CTPOUTENbHBINA YHUBEpcUTET, Al [Tu Op Menua, DObCACB,
2016.— 205 c¢.— Pexxum goctyna: http://www.iprbookshop.ru/49873.— DBC «IPRbooks», 1o
1apoJIt0

2. Kamyctun, ®.JI. CpoiicTBa MarepualioB W H3ACTUN: JTa0OPATOPHBIA MPAKTHKYM:
yaebHo-MeToauueckoe nocodue / @.JI. Kanyctun, A.M. Cnimpugonosa, .B. ®omuna ; MuHu-
CTepcTBO 00pazoBaHus U Hayku Poccuiickoit @enepanuu, Ypanbckuil GpenepaibHbIil YHUBEPCH -
ter uMmeHu nepsoro llpesunenta Poccunm b. H. Enbrnuna. - ExarepunOypr : M3narenascTBo
VYpansckoro yauBepcutera, 2014. - 93 c. : un., Tabn., cxem. - bubauorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [DneKkTpoHHBIN pecype]. -URL:



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

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

3. JlBopkuH, JI.U. CrpoutensHoe matepuanoseaenue / JIL.U. Isopkun, O.JI. JIBOpKuH.
-M. : Uadpa-Umxkenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ DneKTpOHHBIH pe-
cype]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb yuyeOHO-MeTOANYECKOr0 00eceYeHUsl CaMOCTOSAATeIbHOM padoThl 00y4a-
IOLIUXCS 10 JUCHHUIIINHE

1. Metonuyeckre ykazaHusl 10 OpTaHU3AIMU CAMOCTOSTENBHON pabOThl CTYJIEHTOB IO
mucuuiinHe « Marepuansl B IpOEKTUPOBAHUU ropoAckoil cpeas». [Iaruropek: CKOY, 2023.

2. Meroanueckue yka3aHusl K IPaKTUYECKUM 3aHATHSM 110 JUCUUILTNHE «MaTepuasl B
IPOEKTUPOBAaHUU Topoackoit cpeap. Ilsturopeck: CKOY, 2023.

Ilepeyennb pecypcoB nHGOPMANMOHHO-TeJIe KOMMYHUKAIMOHHOM ceTH « UHTEe pHE T,
He00X0UMBIX /ISl 0CBOEHU S AU CIUILJIMH bl

1. OBC «YHuBepcuTeTcKas onbmmoTeka onnaitny - http://biblioclub.ru

2. JluueH3MOHHas MOJHOTEKCTOBas 0a3a 3nekTpoHHbIX u3gaHuit —IbC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas anexktponHas 6ubmuoreka e-library— wwwe.elibrary.ru
4. DnexTpoHHas OMONIMOTEKA U JIEKTPOHHBIA Katanor HaydyHou Oubianoreku CKOY —
http://catalog.ncstu.ru/

5. I'ocynapcTBeHHas myOnuyHasi HaydyHO- TexHudeckas Oubimnorexka Poccuu. (I'TIHTH

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

MNPAKTUYECKOE 3AHSATHE 3. Ctanaapru3anus u Kjiaccupukanusi MaTe puajiosB.

Heab 3aHgTHSA: N3ydEeHUE CTAaHIAPTU3AIMN U KJIacCU(UKAIUA MaTEPUAJIOB.

3HAaTb: OCHOBBI APXUTEKTYPHOI'O MaTEPHATOBEICHHUS

YMeTh: 000CHOBAaHO BHIOMPATH METOJBI BBITOJTHEHUSI CTPOUTEIBHBIX MPOIECCOB U X
MOCJIEA0BATENIbHOCTDh IPU BO3BEJACHUU 3JJaHUU U COOPYKEHUM C pa3IMYHBIMU APXUTEKTYPHBIMU
1 M3aHHEPCKUMH PEIICHUSMH; MPOU3BOJUTH Pa3pabOTKy MPOEKTHO-TEXHOJIOTHYECKOU JOKY-
MEHTAIlUH Ha CTAJUU TPOCKTUPOBAHUS U BO3BEACHUS 3/1aHUI.

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
APXUTEKTYPHOTO MATEPHUATIOBEICHUS M HABBIKOB PAIIMOHAIHHOTO BHIOOPA apXUTEKTYPHBIX MaTe -
puUanos.

TeopeTuueckasi yacTb: COBpEeMEHHBIN apXUTEKTOP, AU3AUHED, PECTABPATOP HUCIIOIB3Y-
€T B CBOCH MPOEKTHON MPaKTUKE COTHU PA3NMUHBIX MaTepuayoB. Jlyig ynoOcTBa M3ydeHUs U
MPUMEHEHHUS MaTEPHAITBI KJIACCUPHUITUPYIOT 1O ONpeAeIEHHBIM Tpu3HakaM. Eciiu cuurarh eu -
HBIM KJIacCHU(UKAIMOHHBIM MPU3HAKOM OCHOBHOE CHIPhE [T MOTYYEHHUS MIIH IIPOU3BOJICTBA Ma -
TEpUAJIOB, MOXKHO BBIZICJIUTH CJICAYIOIIME OCHOBHBIC WX TPYIIIBL JPEBECHBIC, U3 MPUPOTHOTO
KaMH$, KepaMHUuecKkue (Ha OCHOBE TJIMH), U3 CTEKIISHHBIX U APYIrHX MUHEPATbHBIX (HEMETAILIIH -
YEeCKHX) pacIljlaBOB, U3 METAJIJIOB M MX CIJIABOB, HA OCHOBE MUHEPAJIbHBIX BKYIIMX (HalpuMep,
Ha OCHOBE CTPOUTEIBHOT'O TUIICA, IEMEHTOB), HA OCHOBE UCKYCCTBEHHBIX ITOJIMMEPOB.

[lo Ha3HAYEHUIO AaPXUTEKTYPHO-CTPOUTEIIbHBIE MaTEPHUANIbl PA3/ICsAIOT HA TPYIIIb: KOH-
CTPYKIIMOHHBIE, KOHCTPYKIITMOHHOOTACJIIOYHBIE U OTACIIOUHBIE.

KoHcTpykiinoHHbIe MaTepraibl 00ECIIeUNBAIOT: 3aUTY OT Pa3INYHbIX PU3UYECKUX BO3-
JNEUCTBUHN KIMMATUYECKUX (PAKTOPOB, IMyMa U JIP.; TPOYHOCTh KOHCTPYKIIMI ¥ JIOJITOBEYHOCTH
31aHUH, COOPYXEHUM. DTU MaTepUalibl, KaK MMPAaBUJIO, CKPBITHI B «Tee» KOHCTpykiuu. Hanpu-
Mep, KUPITHY KepaMHUECKUH OOBIKHOBEHHBIH, WIIH TETIOU30JSIIIMOHHBINA MaTepHall.

KoHCTpYKIIMOHHO-0T/IeIOUHbIE MaTepUalbl Takke 00eCIeUnBaIOT OMpeAeTICHHbIC 3allH -
Ty U MPOYHOCTh KOHCTPYKIIMMA, a UX OJJHA WJIM HECKOJBKO JIMIEBBIX TOBEPXHOCTEN, BOCIIPUHH -
MaeMbIX BU3YaJIbHO, 00€CIeYnBaIOT IeKOPAaTUBHOCTh. Hanmpumep, KUpuy KepaMU4ecKui JTuIie -
BOM WJIN JIMHOJIEYM.

Otnenounsie (00IMIIOBOYHBIE) MAaTEPHAIbI, KaK U MPEbIAyIlas rpyrnia, BIUsIOT Ha BOC-
NPUATHE CPEJbl )KU3HEAEITEeIbHOCTH 4esoBeka. DyHKIMS 3aUMTHl UM TaKXKe MpHUCyIa (J1axe
000U 3alMIIAIOT APYrue MaTrepuasbl B KOHCTPYKIMHU), HO UX OCHOBHAs (PyHKIMS — IEKOPATHUB-
Hast (OIHOW WJIM HECKOJIBKUX JIMIIEBBIX MMOBEPXHOCTEMN ), HEIMOCPEACTBEHHO BIUSIONIAS HA ICTE-
TUYecKuil o0NuK dacana, HHTEpbepa 34aHus, coopyxkeHus. K Takum marepuangam OTHOCSTCH,
HanpuMep, TUIMTKW KepaMuieckue Juist ¢acaja Wik BHYTPEHHEH OOTUIIOBKY CTEH, YIIOMSIHYTHIE
obou u 1p.

Cranngaprusanus u ceprudukanus — aBe rI00aTbHbIe CHCTEMBI OTCIICKUBAHUS KaueCTBa
yCIYT, TPOAYKIUU U 00opynoBaHus B Poccun.

CranmapTu3ainueil Ha3bIBaeTCSl MPOLIECC YCTAHOBICHHS W NMPUMEHEHUSI CTaHIApTOB —
KOMILIIEKCa HOPMATUBHO-TEXHUYECKUX TPEOOBaHU, HOPM U TPABUI HA IPOAYKIIUIO MacCOBOTO
MPUMEHEHUSI, YTBEPKIACHHBIX B KA4eCTBE OO0S3aTENBHBIX I MPEANPUITHNH W OpraHu3aIui -
M3TOTOBUTENEH U TOTpeOUTENCH yKa3aHHOM MPOTyKIIHH.

B 3aBucuMOCTH OT cpeibl J€MCTBUS M YPOBHS YTBEPKACHUS CTaHAAapThl B Poccuiickoi
denepanuu Moapa3AeIsuId Ha pa3indHble kateropuu. B ['ocymaperBennbix crangaprax (I'OC-
Tax) mpuBeneHbl TpeOOBaHUS K CBOMCTBAM MAaTE€pHAOB, METOJAM HMX UCIBITAHHUMA, TIPaBHIIAM
NpueMKH, TpaHcrnopTupoBaHus u xpaneHus. ['OCTrI o0s3aTenbHBI AJ11 TPUMEHEHUS Ha BCEH
teppuropun Poccuu.

Texunueckue ycnoBusi (TY) unm BpemeHnHble Texuudeckue yciosus (BTY) comepxkar
KOMILJIEKC TpeOOBaHUM K MOKa3aTeIsIM KayecTBa, METOJaM HCIBITAHUM, MpaBUIaM MPUEMKHU K
OTIpe/IeTICHHBIM BHaM MaTePHaIOB, KOTOPHIE HE CTAHAAPTU3UPOBAHBI WIIH IPUMEHSIOTCS Orpa-
HU4YeHHO. TY AeiicTBOBaNM B Mpeiesax BeIOMCTBA MIIM MUHUCTEPCTBA.



Kpome craniapToB, B CTpOUTEILCTBE U POU3BOICTBE MaTEPUAJIOB ACHCTBOBAIA CUCTEMA
HOPMAaTHUBHBIX TOKyMEHTOB — CTpouTenbHble HopMbl U npaBuia (CHull) — cBox HOpMaTUBHBIX
JIOKYMEHTOB 10 MPOECKTUPOBAHUIO, CTPOUTENILCTBY U MaTepuaiam, 00a3aTeIbHbIX Ul BCEX Op-
raHu3auuii u npeanpuatuii. TpeOoBaHus, HOPMBI U IpaBuia, cogepxanmecs B CHullax, ocHo-
BaHbl Ha MEPEJOBOM OIIBITE M, B OCHOBHOM, COOTBETCTBOBAJIN COBPEMEHHOMY YPOBHIO apXUTEK-
TYPHO-CTPOUTENIbHON HAYKU U TEXHUKH.

I'OCTs1 pa3zpabaTbIBatOTCs TPEUMYIIECTBEHHO Ha MaTepHaibl U U3ENIs MacCOBOTO U3-
rotoenenus, CHullbl ycTanaBnmmuBaroT TpeOoBaHUs KO BCel cTpouTelbHOU mpoaykiuu. B CHu-
[Iax OTCYTCTBYIOT METO/IbI OIIPEACIICHUS II0OKA3aTEIEH CBOMCTB MATEPHUAIIOB, UL 3TOTO UMEIOTCS
COOTBETCTBYIOIIME CCBUIKA Ha JEHCTBYIONME CTaHIAPTHL. B HUX conxepkarcs MOYTH BCE HOPMBI
CTPOUTEIBHOTO MPOEKTUPOBAHHUS, MEXLy TEM KaK CTaHIapTOB Ha Takue HopMbl HeT. CHullbl
I'OCTsI B3aIMHO AOMOJIHSIOT IPYT Apyra.

C 1 urona 2003 r. B Poccuu BeTynuil B 1eliCTBHE 3aKOH O TEXHMUECKOM PETYIMPOBAHUU,
B COOTBETCTBUHU C KOTOPBIM pa3zpabaTeiBaeTcs TexHnueckuil persiaMmeHT «O 0€30MacHOCTH CTPO-
UTENBHBIX MaTepuanoB U uzaenuit». CornacHo 3tomy 3akoHy ['OCTeI MoryT yrpasaHsThCs, a
rocyiapcTBo OyneT TpeOoBaTh OT NMPOU3BOAMTENCH MPOAYKLMHM oOecreynBaTh JHIb €€ 0e3-
OMACHOCTh MPU MOTPEOJICHUM IOCPEICTBOM MPHUHATUS CUCTEMbl TEXHUYECKHUX PEriIaMEHTOB.
CranpmapTsl kKauecTBa OyIyT mpeiaraTb CaMu MpeIIpUsTUs.

[Tpu 3TOM HEOOXOAMMO YYUTHIBATh IEHCTBYIONME CTAaHAAPTHI T€X CTPaH, IPOAYKIHUs KO-
TOPBIX IOJy4YHJIa IPU3HAHUE HAa MUPOBOM PBIHKE MaTEPUAJIOB.

Ceprudukar kadecTBa — CBUIETEIBCTBO, YAOCTOBEPSIOIIEEe KauyecTBO (PaKTHUECKH TO-
CTaBJICHHOI'O TOBapa U €ro COOTBETCTBHE YCIOBHSAM J0roBopa. B HEM maercst XxapakTepucTuka
TOBapa JMO0 MOATBEPKIAECTCA COOTBETCTBUE TOBAapa OIPENENIEHHBIM CTaHapTaM UJIM TeXHUYe-
CKMM YCIIOBUSIM 3aKa3a, a TakKe TO, 4TO TOBAap OTBeuaeT TpeOoBaHUsAM Oe3omacHocTu. [lpu
OCYIIECTBICHUH UMIIOPTa TOBAPOB CEPTU(PUKAT KauyecTBa MCIONb3YyeTCs KaK CIIPaBOYHBIN JOKY -
MEHT JUIsl TAMOXHH, KOTOPBIA PACKPBIBAET KOJIMYECTBEHHbIE U KaUE€CTBEHHBIE XapaKTEPUCTUKU
TOBapa.

CepTtudukar cCOOTBETCTBHS HEOOXOIUM IMpHU UACHTHU(PUKAIMU TOBapa. ITOT JOKYMEHT
SBJISIETCS TOATBEPKICHUEM TOTO, YTO TOBAP COOTBETCTBYET BCEM IMOCTABICHHBIM TPEOOBAHUSIM.
Kak nmpaBuio, ceptudukar kauectsa opopMisieTcs J0OpOBOJIBLHO UK B 0053aTEILHOM MOPSIZIKE,
TaK Kak CepTU(UKALMS KaueCTBa SBJISCTCS BHITOJHEHHUEM TPEOOBAaHUH PEryaHpYyIOLUMX OPraHOB
rocynapcrsa. Hannune ceprugukara kayecTBa y TOBapa MM YCIYTH YIIY4IIAET MX MPOJBHIKE -
HUE Ha PbIHKE, TaK KaK BBI3bIBACT JIOBEpUE Y OTPeOUTEIIS.

be3onacHocTs TOBapa moarBepkaaeTcs Poccuiickumu cepTudrKaTaMu MoKapHOU 0e3-
OMAaCHOCTH M TUTHEHUYECKUM CEPTH(PHKATOM, KOTOPhIE MOTYT OBITh MOJY4EHBI IIOCTIE TOT0, KaK
TOBap mpoiseT 3xcneptusy. CaHUTapHO-3MUIEMHOIOIHYECKOE 3aKI0YeHne odopMisieTcs Ha
CPOK OT OJIHOTO MecCSIa 0 MSTH JET.

OO0s3aTenbHON cepTUPUKALNUU JTOJKHBI TOIBEPTaThCs CIEIYIONME BUIbI CTPOUTEIbHBIX
MaTepHuaoB:

* TEpPMETUKHU CTPOUTEIIBHBIE, UCIIOJIb3YEMBIE B MECTAX COEAMHEHMS OKOHHBIX, JBEPHBIX
OaNKOHHBIX OJIOKOB C y4aCTKaMHU CTEH;

* OJIOKM U3 TIOJIMMEPOB, a TaKXKe MPO(UIIH, HCTIONb3YeMble Ul OKOH U OaJTKOHHBIX JBE-
peu u T.1.;

* IOPUCTHIE 3AOTHUTENH;

* HEpYIHBIEC MaTEPHAJIBI;

* 00JIUIIOBOYHBIN KAMEHB;

* IPUPOJHBINA KAMEHb B KA4ECTBE JOPOKHOIO MaTepuaa;

* ICXOZHOE CHIphE 151 POPMHUPOBAHUS IEPETOPOJIOK U CTEH, a TAKKE BSDKYIIME MATEPH -
aJbl JUIsl HUX;

* KEPAMHMYECKUE U3IENHNS,

* MaTepuabl OJIUMEPHBIE VISl OTACIIKH;



* TUJIPO-, TEPMO-, 3BYKOU3OJISLIUOHHBIE TEPMETUKH, U3/AEIIHUS, U3TOTOBJICHHBIC U3 LIEMEH -
Ta 1 acOecTa;

* ceTKa Ul apMUpPOBaHUs CBapHa,

* CTPOUTEIIBHOE CTEKJIO U OTJEJIOYHBIN MaTepHall U3 HETO;

* KOHCTPYKIIMH JUI CTPOUTEIBCTBA U3 IEPEBA U CTAJIH; * IPOKAT JUCTOBOM U IEPBUYHBIN
YEepHBIX METaJIOB;

* IpyTUe U3JIeNUs U MaTepHalibl, MOAPOOHO ONMMCAHHBIE B BBIIICYKa3aHHONH HOMEHKJIATY-
pe.

Marepuansl 1uis J0OPOBOJIBFHON U 00s3aTEIbHON CepTHU(HUKALUYU pa3eNeHBbI 10 Pa3HBIM
rpymnmnam.

K MeTonam crangapTH3aiuy OTHOCSTCS YHU(DUKAIIMS U TUTTU3ALKS MaTepUAIOB.

Ilon ynudukanueil MOHUMAIOT MPHUBEICHUE PA3IMYHBIX BUJI0B MAaTEPHAJIOB K TEXHUYE -
CKU M DKOHOMUYECKH PAlMOHAIILHOMY MUHUMYMY THIIOPa3MepoB, MapokK, (hopM, CBOICTB U T.1II.
IIpu 3TOM, Kak mpaBuio, 0OBEIUHSAIOTCS TEXHUUECKHE TPEOOBAHUS K HECKOJIBKUM MaTepuajam
OJIMHAKOBOTO (hYHKIIMOHAIBHOTO Ha3HAYEHUS TaKUM 00pa3oM, 4ToObI ObUTa BOZMOXKHA 3aMEHa
OJTHOTO MaTepHalia ApYruM 0Oe3 yXyIIIeHHsS KayecTBa CTpPOUTENbHOro odowvekta. Hampumep, B
Ipa)XXIaHCKOM M IPOMBIIUIEHHOM CTpouTenbcTBe Poccuun Oosbiast yacTe cOOpHOro xee3ooe-
TOHA TMPUXOIUTCS Ha yHUULMpoBaHHBIE u3aenus. [Ipu pa3paboTke yuuTHIBAaJIOCh, YTO UX BbI-
MYCK JIOJDKEH OCYILECTBISTHCS B 3aBOJICKMX YCJIOBHUSX 10 pallMOHAIBHON TEXHOJIOTHH U obecrie -
YMBATh ONPE/ACICHHBIC MAacCy U3JENUi, UX pa3Mepbl, (GopMmy, cedyeHue U T.A. YHUPUKAIUA TH -
MIOpa3MepoB psijia OT/AEIOYHbBIX MAaTepHAJIOB A1 OOJIMIIOBKY MTO3BOJISET 3aMEHSTh OJJUH MaTepH -
an apyruM 0e3 W3MEeHEHUs IPOEeKTHON JOKYMEHTAIUH.

Tunuzanust npeamnonaraer pa3paboTKy THUIIOBBIX MaTEpUaOB WM KOHCTPYKIHUUA Ha OC-
HOBE OOIIMX TEXHUYECKUX XapakTepUCTUK. C pa3BUTUEM MHAYCTPHAIBHOIO CTPOUTENIBCTBA, KO-
I7la OCHOBHAs 4aCTh MaTepHUaJIOB MPOU3BOAUTCS B 3aBOJCKUX YCIOBHSX, TPEOOBAHUS K UX THIIH -
3allMM BECbMa aKTyalbHbl. DTH TPeOOBaHUS ONPENEISIOT BBITYCK MaTepUasoB, pa3Mepbl KOTO-
PBIX CBA3BIBAIOT C MOJYJIEM — YCIOBHOM eIuHUIEH u3MepeHus. Moyl IpUMeHseTcs Ul KO-
OpAMHAIIMU Pa3MEPOB HE TOJBKO MAaTepUaJIOB, HO U YacTel 3JaHUM, 3JIEMEHTOB 000pyJOBaHHUS.
Enunas MoaynbHas cuctema B Hallel cTpaHe Obuia co3ziaHa Ha 6a3ze ocHOBHOro mozyist 100 mwm.
YcTaHoBIIEH psAl MPOU3BOJBHBIX YKpynHeHHbIX (3M, 6M, 12M, 15M, 30M, 60M) u npoOHbIX
(12M, 1/5M, 1/10M, 1/20M, 1/50M, 1/100M) monyneii. YKpynHEHHbIE U JpPOOHbBIE MOIYJIH
(1/2M u 1/5M) omnpenensitotT, B OCHOBHOM, pa3Mephl 3JIEMEHTOB U MaTEPUAJIOB I HECYIIMX U
OrpaXIAI0UMX KOHCTPYKIHA, a 6osiee MenKkue JpoOHbIe MOAYIH — TOJIIMHY IUIUTHBIX U JINCTO-
BBIX MaTEepHaJIOB.

B npornecce npoekTupoBaHus Cie1yeT UMETh B BUAY, YTO KOHCTPYKTHUBHBIE pa3Mephl Ma-
TEPUAJIOB JODKHBI IPUHUMATBCS C YIETOM BEJIMYHMH IIBOB U 3a30pPOB IPU MX MOHTAXE, a TAaKKe
Pa3IUYHBIX BUJOB IPUMBIKAHUI U ONMPAHUN, ONPEEIISIONMX OTKIOHEHHUS OT OCEBBIX pa3MEPOB
B Ty WJIM JIpyryio cTopoHy. Hampumep, oObIYHBIN KepaMudecKuil KUpIUY — OJMH U3 OCHOBHBIX
CTEHOBBIX MaTE€pUaAJIOB — UMEET XapakTepHbld pazmep 250 x 120 x 65 MM, HO C y4eTOM IIBOB
TosMHOM 10 MM nosydaeTcss HOMUHaIbHBIN pasmep 260 x 120 x 75 mm.

Tunuzauus u ynupukanus Npu MacCoBOM HMHAYCTPUAIBLHOM CTPOHUTENBCTBE PETIaMEH -
TUPYIOT CTPOUTEIbHBIE TAPAMETPHI 34aHUM, B TOM 4McIIE BBICOTHBIE. [Ipu cormacoBaHnuu apxw-
TEKTYpHOH (OpPMBI C pazMepaMM THUIIOBBIX CTPOMTEIbHBIX MATEPHAIOB U MHKEHEPHOIO 000py-
JIOBaHUsI apXUTEKTOP IMOJIb3YETCsl NPOCTPAHCTBEHHOM CETKOM ¢ MOIYJIBbHBIMH sueiikamu. Kpar-
HOCTb OCHOBHBIX YJICHEHHH 00YyCIIaBIMBAET UCIOIb30BAHUE 11EIbHOYMCIEHHBIX OTHOILEHUH, 4TO
oboramm@eT TpOoNMOpIHOHATBHBIA CTpol. BakHO MOHMMATh, YTO CTAHAAPTU3ALMS HEMOCPE.-
CTBEHHO CBfI3aHa C IIPOLIECCOM YIPaBJIEHUs Ka4eCTBOM MaTEpUAIOB, a €e MeTo/bl (YHUpUKanus,
TUIH3ALMs) HE SBISAIOTCS TOPMO30M HAa TBOPUECKOM IIyTH COBpeMeHHOro 3oa4uero. Hampumep,
yeM OoJiee KEeCTKU TpeOOBaHUs CTaHAapTa K KOJIMUYECTBY BO3MOXKHBIX Ie()EKTOB BHEIIHETO BUAA
OTJEJIOYHOTO MaTepuaja, TEM BHIIIE €ro KauyecTBo. bombinoe 3HaYeHne YHHU(PUKAIMU U THITH3A -
IIUU [IPUJIABAIN 30]{4M€ ellle B INTyOOKOM JPeBHOCTH, CO3/1aBasi TEOPETUUECKUE NMPUHIUIIBI aH -
TUYHOW MOJYJIBHON CHCTEMBI JJI1 KaMEHHBIX CTOCUHO-0aJOYHBIX KOHCTPYKIMH. beckoHeuHoe



pazHooOpa3ue IpeBHErPeUYEeCKOro OpHaMEHTa OCHOBAHO Ha MCIIO0JIb30BAHUM OTPAHMYEHHOIO KO-
JIMYCCTBA THUIIOBBIX CTAHJAAPTHBIX 3JICMCHTOB. HGHOBTOpI/IMBIC KOMIIO3MIINHU U 0EeCKOHEYHO MHO -
roobpasusie (opmbl xpama Bacunus bnaxkenHoro B MockBe CBsI3aHBI C MPUMEHEHHUEM TOJBKO
BOCEMHaALATU TUIIOPA3SMEPOB KEPAMHUUYCCKOT'O KHUPpIIH4aA. 15:} COBPEMCHHOM CTPOUTCIILCTBEC HA
pa3zHoOOpa3HbIe PEIIeHUs] ApXUTEKTYPHOH (POPMBI HE TOJKHO BIUSATH OTPAHUYEHHOE YUCIIO TH-
IIopasMEpOB MPUMCHACMBIX MaTCPHUAJIOB. Hx YHI/I(l)I/IKaI_[I/ISI 1 TUIIU3al0uA IMMO3BOJIAKOT apXUTEKTO-
py co3naBaTh pa3HOOOpa3Hble U OpPUTHHAIBHBIC MPOEKTHI OTIEIBHBIX 3JaHUN U IEIBIX aHCaM -
OJeit B yCIIOBUSIX MacCOBOTO MHAYCTPUAILHOTO CTPOUTEIHCTBA.

IIpakTHYecKas YacTb: BOIPOCHI Ui cOOeCeJ0BaHMUS.

Bonpocsi:

1. Yro Takoe cTraHIapTH3aLUSI MATEPUATIOB.

2. Uro takoe kinaccuduKaims MaTepuaoB.

Ilepe4yeHb OCHOBHOI JIMTE PATYPBI

1. TuxonoB IO.M. CoBpeMeHHbIE CTpPOUTENBHBIE MaTEpHAbl U APXUTEKTYPHO-
cTpouTebHble cucTeMbl 31aHui. Yacts 1. CoBpeMeHHBIE CTPOUTEIbHBIE MAaTEPHUAIIBI I YacTel
3naHuil [DnekTpoHHBIM pecype] : yuebHoe mocobue / KO.M. Tuxonos, C.I'. 'onoBuna, A.O.
[[Mapanenko. — 3nexkTpoH. TekcTtoBblie naHHbie. — CIIO. : CankTt-IleTepOyprckmii rocymap-
CTBEHHBIM apXUTEKTypHO- CTpouTeNnbHbI yHUBepcutet, O9bC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum goctyma: http://www.iprbookshop.ru/74377.html

IlepeyeHb 10MOJHUTEJIBLHOM JTUTE PATYPbI

1. OpnoBa A.M. ®PuU3MKO-XMMHUUYECKHE METOJABl aHaIW3a MAaTEpUATIOB [DIIEKTPOHHBIN
pecypc]: yae6HOe mocodue/ Opnoa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBBIE JTAHHBIE.—
M.: MOCKOBCKHI rocyJapCTBEHHBII CTpOUTENbHBIA YHUBEpcUTeT, Al [Tu Op Menua, DObCACB,
2016.— 205 c.— Pexxum goctyna: http://www.iprbookshop.ru/49873.— SBC «IPRbooks», 1mo
1apoJIto

2. Kammyctun, @.JI. CpoiicTBa MarepuanoB W H3ACIUNA: JTAOOPATOPHBIA TPAKTUKYM:
yaebHO-MeToandeckoe nocooue / @.JI. Kamycrun, A.M. Cniupugonosa, 1.B. ®omuna ; Munm -
cTepcTBO 0Opa3oBanus U Hayku Poccuiickoit denepanuu, Ypanbckuil ¢peaepanbHblii YHUBEPCH -
ter uMmenu nepsoro lIpesunenta Poccun b. H. Enbriuna. - ExatepunOypr : M3parenbcTBO
VYpansckoro yauBepcurera, 2014. - 93 c. : wn., Tabn., cxem. - bubnuorp. B kH. - ISBN 978-5-
7996- 0971-9;

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

3. JIBopkuH, JI.U. Crpoutensuoe matepuaioseaeuue / JI.U. Isopkun, O.JI. JIBopkuH.
-M. : Undpa-Umxenepus, 2013. - 832 c¢. - ISBN 978-5-9729-0064-0 ; To xe [ DaeKTpOHHBII pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeueHb yueOHO-MeTOANYECKOr0 00eceYeHUsI CAaMOCTOSATeIbHOI padoThl 00yua-
IOIIUXCS 10 AUCHHUIINHE

1. Metonuyeckue ykazaHusl 10 OPTaHU3ALMU CAMOCTOSTENBHON pabOThI CTYJIEHTOB IO
mucuuinie « Marepuansl B IPOEKTUPOBAaHUU ropoAckoil cpeas. [laturopeck: CKOY, 2023.

2. Metoanyeckue yKa3aHusl K MPaKTHICCKIM 3aHITHSM I10 JUCIHILTHHE « MaTeprasl B
IIPOEKTUPOBAHNHU FOpPOACKOH cpeapl». [Iaturopck: CKOVY, 2023.

Ilepeyennb pecypcoB HH(OPMAIMOHHO-TeJIe KOMMYHUKAIMOHHOM ceTH « UHTEe pHE T,
HEe00XOUMBIX /ISl 0CBOCHUS TUCIHIIINHbI

1. OBC «YHuBepcuteTckas oubmmoreka onnaitny - http://biblioclub.ru

2. JluneH3noHHas MOJHOTEKCTOBass 0a3za 3iekTpoHHbIX u3ganuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snexktpoHHas oubmuoreka e-library— wwwe.elibrary.ru

4. DnekTpoHHas OMOIMOTEKA U JIEKTPOHHBINA KaTanor HaydyHoi Oubnuoreku CKOY —
http://catalog.ncstu.ru/

5. T'ocynapctBenHast myOiau4Hasi HaydHO- TexHuueckass oubmuorexka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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INPAKTUYECKOE 3AHATHE 4. JxkcniiyaTannoHHO-TeXHHYeCKHe CBOIiCTBa MaTepua-
JIOB.

Leanb 3aHsTHS: H3ydEHUE KCILTYyaTallMOHHO-TEXHHYECKUX CBOMCTB MaTEpHUAaIIOB.

3HaTb: OCHOBBI APXUTEKTYPHOTO MAaTEPHATIOBEICHHS

YMeThb: 000CHOBAHO BHIOMPATh METOJIBI BBHIMOTHEHUS CTPOUTEIBHBIX MPOILECCOB M UX
MTOCJICTIOBATEIILHOCTh TP BO3BEACHHUH 3/IaHUH M COOPYKCHHH C Pa3IMIHBIMHU apXUTEKTYPHBIMHU
U TU3aiHEPCKUMU PEIICHUSIMH; MPOU3BOAUTH Pa3padOTKy MPOEKTHO-TEXHOJIOTUYECKON TOKY-
MEHTAllMH Ha CTaIMU TPOCKTUPOBAHNUS U BO3BEACHHUS 31aHUM.

AKTYaJbHOCTh TeMbI OOBSCHSIETCS HEOOXOAMMOCTHIO TMONYUYeHHUs 3HAHWA B 00JIacTH
ApPXUTEKTYPHOTO MaTEPUATIOBEICHUS 1 HABBIKOB PallMOHAIBHOTO BHIOOPA apXUTEKTYPHBIX MaTe -
pHUaos.

TeopeTnueckass yactb: CBoiicTBa — XapaKTEPUCTHKHU, MPOSBISIONMECS B MPOIECCE
MPUMEHEHHUS ¥ IKCIUTyaTallHd MaTEPHAIIOB, 32 UCKIIOYCHUEM HX 9K OHOMUYCCKUX MTOKa3aTeleH,
MOXKHO pa3[eNUTh Ha JIBE TPYIIbL: dKCIUTyaTallMOHHO-TEXHUYECKUE U dcTeTudeckue. [lepBbie
obecreunBalOT HEOOXOIUMBIE 3aIUTY, IPOYHOCTh, TPEOYEMYIO JOJITOBEYHOCTH 3/IaHUS, COOPY-
xeHus. Ha skcrtyaTalilmoOHHO-TEXHHYECKHE CBOIMCTBA Marepuaia BIHSIOT MHOTHE XapaKTepH-
CTHUKH.

XapaKTepUCTUKHU CTPYKTYPBI:

IMopucrocTh — KOMUYECTBO MOp Ha eauHUIY oobeMa [1=(1 — p/pcp.)*100 (%). Pazmmuua-
10T HU3KomopucTeie (Menee 30%), cpeanenopuctsie (0T 30% 10 50%) U BeICOKOTOPHUCTHIE (60-
nee 50%) maTepualipl. XapakTep MOPUCTOCTU ObIBAET 3aKPBITHIM, OTKPBITHIM, COOOIIAIOIIUMCS;
HOpBI MOTYT OBITh MEJKHUE, KpYIHbIe. BennunHbl mopucTocTr: NeHomnacTsl — 96%, npeecuHa —
65%, 6eton nerkuii — 60%, kupnuy kepamudeckuii — 35%, 6etron Tsokensnii — 10%, rpaHUT —
1%, cramns — 0%.

BecoBbie xapakTepUCTHKU:

HNctuHHAas MJI0OTHOCTB,p (T/cM3?, KI/M?) — OTHOIIICHUE MAcChl K 00beMy MaTepHaia B ao-
COJIFOTHO IJIOTHOM COCTOSIHUH, T.€. 6€3 IOp U IyCTOT p =m/ V.

Cpeansiss MJIOTHOCTbPCP. (T/cM?, KT/M?) — OTHOIIICHHE MAaCChl MaTepralia K ero o0beMy B
€CTECTBEHHOM COCTOSHUU BMECTE C BO3MOXKHBIMHU MOpPAaMU U MYCTOTaMH. Pa3nnyaroT TsKenble
(6onee 2000 xr/m*) u nerkue marepuanbl (Menee 1000 kr/m?). BenuuuHbl cpeiHel IIOTHOCTH
(xr/m*): menomnact — 50, npeBecuna — 575, Oeton nerkuit — 1200, kupnu4 KepamMHUECKUNA —
1900, nmpupoauslit kamenb — 2500, 6eTon Tspxenbril — 2200, ctans — 7860.

CpoiicTBa npu IeHCTBUHU BIIard, BOJbl, 3aMOPaKUBAHUA-OTTAUBAHUS:

Baa:kHOCTB — coiep)kaHue BlIaryd B MaTepHalie, OTHECEHHOE K Macce MaTepHala B CyXoM
COCTOSIHUU, MU3MepsieMOoe B MpolleHTaX. Boicokoit cuntaercst BnaxHocTh 6onee 20%, HU3KOM —
meHee 5%.

I'MrpockonUYHOCTL — CIIOCOOHOCTHh MaTepuaia MOrJIOMATh BOASHBIE Maphl U3 BO3AyXa
(TIpu eTo MOBBIMICHHO!N BIAYKHOCTH) M YICP’KUBATH UX BCIICACTBHE KATMJUIAPHOU KOH ICHCAIUH.

BononorJiomenne — criocoOHOCTh MaTepuasa MpU HEMOCPEACTBEHHOM KOHTaKTE C BO-
JIOW BOUTHIBATh €€ U yaepkuBatb. %, ¢ norpemmHoctbio 0,1%. Bm = [(ml —m)/m]x100. bonee
20% - BbICOKMIA MTOKa3aTenb, MeHee 5% - Huskuil. J{peecuna — 150%, kuprnuy kepaMuyecKui —
12%, 6eton Tspxenbiit — 3%, rpanut — 0,5%.

BoaocroiikocTh — xapakTtepusyercs kod¢. pasmsruenus (Kp) — oTHomeHuem mpeaena
MPOYHOCTH TPH CXKATHH Marepuana B cyxoM cocrosHuu. Kp = Rcyx / Ruacemn, Kp =
Reox(Bnaxn)/Rex(cyx.). IIpu BogoctoiikocTu 6osiee 0,8 MOKHO IPUMEHSTH BO BJIAXHBIX ITOME -
meHusgx, MmeHee 0,8 Heab34.

BogonponnnaeMocTs — CIIOCOOHOCTh MaTepuajia MPOIYCKaTh BOJY IO/ JABICHUEM.
XapakTepu3yeTcsi KOJIHMYeCTBOM BO/IbL, MpoOIIe/IIei B TeueHue 1 4 yepe3 1 cmM? miomaay Ucmbl-
TYeMOTO MaTepHalia P MOCTOSIHHOM JIaBJICHUH.

Mopo30cToiikocTh — CIIOCOOHOCTH HACHIIIEHHOTO BOJON MaTepualna BbIACPKUBAThH IO-
TepeMeHHOe 3aMOPAKUBAHUE U OTTAMBAHKME 0€3 MPU3HAKOB pa3pylicHHus] ¥ 0e3 3HAYMTEIIbHBIX



IIOTE€Ph MACCHl U TIPOYHOCTH. 3aMOpaKMBaHUE MPOU3BOAAT MpH Temneparype -15...-20°C B Te-
yeHue 4-8 4, oTTauBaHUE MPOUCXOUT B BaHHE ¢ BOAOW mpu Temneparype +15...+20°C B Teue-
Hue 4 4 u 6onee. Bricokas Mopo3ocToiikocTh — 6osnee 100 UKIIOB, IECATKU LIUKJIOB — yAOBIIE-
TBOpUTENbHAS, MeHee 10 IMKIIOB — HU3Kas.

CBoiicTBa npu JEWCTBUHU TEIIA, OTHS, 3BYKA:

TenyionpoBogHOCTL — CIIOCOOHOCTH MaTepuaja MepeaBaTh Yepe3 CBOIO TOJIIIY TeIIo-
BOM IOTOK, BO3HUKAIOIMI IIPH Pa3HOCTH TEMIIEpATyp Ha MOBEPXHOCTSX, OTPaHUYMBAIOIIMX Ma -
tepuain. Koad. TemmonpoBognocTu (A) mpeacTaBisieT coOOM KOJI-BO TEIJIOTHI, TPOIIS/IIEH B Te-
yeHue | 4 yepe3 UCHBITYEMbI MaTepual TOJIIMHOW | M Ipu pa3HUIle TEMIIEpaTyp Ha €ro Ipo-
THUBOIIOJIOXKHBIX TTOBEepXHOCTAX B 1 °C — B1/™M “C. Marepuansi ¢ ko3¢. meree 0,17 — Termmonso-
asiuuoHHBIe, MeHee 0,05 — 3HauuTeNbHBIH TeXHUKO-9KoHOMUYecKuit addekr. Cranp 58, rpanut
3, 6eToH Tspkenblid 1,3, kupnuy kepamuueckuii 0,75, 6eton nerkuii 0,5, menomnnactel 0,04.

OrHecToiiKOCTH — CIIOCOOHOCTH MAaTEpUAJIOB COXPAHATh (PU3UKO-MEXaHUUYECKHUE CBOIi-
CTBa IPHU BO3JEHCTBUU OTHSI M BBICOKHX TEMIIEpaTyp B YCIOBUSIX Moxapa. MeToJsl OTHEBOM
TpyObl U Kanopumerpuu. Ilo roprouectu AenAT Ha TpPU IPYNIBL: HECTOpaeMble, TPYIHOCTOpae-
MbIe U cropaemble. Hecropaemble He BOCIIAMEHSIIOTCS, HE TICIOT U HE OOYIIIHMBatOTCs (IIPUPOA -
HbI KaMeHb, OETOH, KUPIUY, METAJLIbl). TpyaHOCrOpaeMble OOYIIMBAIOTCA, TICIOT WK C TPY-
JIOM BOCILIAMEHSIOTCSI, II0CIIE yAAJIEHHUs] ICTOUYHUKA OTHS TOpEHUE U TIEHUE IpeKkpalaercs (ac-
(banbTO6eTOH, IeMeHTHBIH (ubponut). CropaeMble TOPST, TICIOT U MOCIE yaaJleHus oTHA (ape-
BeCHHa, 00JI-BO IJIACTMACC).

3BYKONOIJIONIEHHE — CIIOCOOHOCTh MaTEpHAJIOB IOIJIOUIATH 3BYKOBbIE BOJNHBEL Koad.
MIOTJIOIIEHHUS 0L OTIPeIeNISIeTCs MOCIe UCTIBITAaHUS MaTepHralia B peBepoepanoHHon kamepe. o = E
norn/ E man. E — 3BykoBast sHeprus Ha onpenenaeHHol yactore. bonee 0,8 — Beicokuii, Mmenee 0,2
— HU3KHM (MuHepanoBaTHble TIUTHL — OT 0,03 1o 0,45, mopormnact nonyxkectkuii 0,11 na 0,6).

CB-Ba npu ACCTBUM arpPECCUBHBIX BEILECTB:

Koppo3uonnasi cToiikocTh — CIOCOOHOCTH MaTEpPHAIOB COMPOTUBIATHCS JIEHCTBUIO
arpeccuBHBIX BellecTB. Kp (pa3Huiia M 10 U mocie arpeccuBHOM cpeabl)/m(2)*4. Buabl koppo-
3uu: pU3uYecKas, XuMuueckas, (GU3UKO-XUMUUYECKas, JJICKTPOXUMUUIecKas, onomornueckas. CM
U3 OPICHIPBS — CPABHUT. CTOMKHE K c1a0bM(<5%) KUCIIOTaM U Iesoyam, Ho MeHee OuocToiikue,
CM wu3 He oprewipbst >CaO cpaBHUT. CTOMKHKE K cnad menoyam, >S102 cpaBHUT. CTOHKHE K cllad
KHCIJIOTaM.

CBoiicTBa NpH JEUCTBUU CTATUYECKUX U TMHAMUYECKUX CHJL:

IIpoyHocTh — CIIOCOOHOCTH MATEPHUAIOB CONPOTUBIIATHCS Pa3pyLICHUIO UM HEOOpaTH -
MOMY H3MEHEHHUI0 (OPMBI MOA ACHCTBHEM BHYTPEHHUX HANPSHKEHUN, BHI3BAHHBIX BHEUIHUMHU
CHJIaMU MJU JpyruMu ¢akxtopamu. Ilpeaen nmpounocTn — HanmpspKkeHUe, cooTBeT. Harpyske, npu
KOTOpOil (hukcupyercs Havano paspyueHus. Cxarue, pacTshkeHue, u3ruo, yaap. Rex/pactsx =
P(H-narpy3ka, Bb3. Hawyano paspym)/A(Sceuenuss no wucneiranua,m?) (MIla). Ru =
M(uzrubatonmii MmoMeHT)/ W(MOMEHT comnpoTuBieHus), win Ru =3P(Harpyska, BbI3. Hadalo
paspyus, H)Lo (p-e (mposier) Mexay HUKHUMH oropaMu,M)/2b (umpuna,M)h* (BbicoTa,m). Bei-
cokas mpouHocTh npu cxatuu — 100 MIla u 6onee, ynosnerBoputensHas — aecsatku MIla, Hu3z-
kast Mmenee 10 MIIa. Cranb 400 Mlla, Tspxensiit 6eton 40, kupnud kepamuueckuit 15. [pu usru-
6e — cranb 400, 6eToH TsKenbIi 4, kupnuy okoso 2 MIa.

Teepnocts (T; MIla u ap) —crmocoOHOCTH MaTepHaia COMPOTUBIATHCS BHYTPEHHUM
HANpPsDKEHUSM, BO3HUKAIONMM MIPH MECTHOM BHEJPEHUU JApyroro, 6osiee TBepaoro teia, Mlla.
[llxana TBepmoctu Mooca: 10anma3, 9xopyHna, 8tomas, 7kBapu, 6OpTOKJIa3, SamaTur,
4I11aBUKOBBIN IIAT, 3KAJIBIUT, 2TUIIC, 1TalIbK.

Hcmupaemocts (U; 1/cM?) —criocoOHOCTh MaTepHaja YMEHbIIAThCA B 0ObEME M Macce
BCJICJICTBUE PA3PYILICHUS MMOBEPXHOCTHOIO CJOSI MOJ JACMCTBHEM HCTHUparoUmMX ycuinil. Huskas
uctupaemMoctb — MeHee 0,5 r/cm?, BeICOKas — 5 1/cM?, BBICOKAst — Y HEKOTOPBIX KaMHE: TBapIu-
Thl, 0a3aJIbThI, JUOPUTHL, TPAHUTHI, HU3Kas — MpPamop.

Ynpyrocerb — cnoco6HOCTh MaTepuana J1eopMHUPOBATHCS MO/ BIUSIHUE HArpy3KH U ca-
MOIIPOU3BOJIBHO BOCCTAHABIMBATh MEPBOHAUATIBHYIO (POPMY M pa3Mepbl NOC]E MPEeKpaLEHUS



JIeWCTBUSL BHEIIHEW cpensl. Ympyras aedopmarus odpatuma. Moayne ynpyroctd E (Momyns
IOnra), 3akon lOura: € (ynpyras aedopmaius) = 6 (0fHOOCHOE HarnpasieHue)/E.

IlnacTHyHOCTH —CIIOCOOHOCTH MaTepHaa U3MEHATh (HopMy U pa3Mepsl MO AeiicTBUEM
BHEIIHUX CWJ, He paspymasich.llocie nmpekpamieHust neicTBus popmMa HE BOCCTaHABIIMBAETCA,
ocraToyHas AedopmMalus — macTu4yeckas.

XpynKOCTb — CIIOCOOHOCTH TBEPJIOTO MaTepuaja pa3pyliaThCs MNP MEXaHUYECKUX BO3-
JeUcTBUSAX 0€3 CKOJIbKO-HUOYIb 3HAYUTENbHOW IulacTudeckoi nedopmanuu. Ilo x-py ned-un
YCJIOBHO MOXHO Pa3/IeUTh Ha: MJIACTHKU (METall CM, KpOMe UYTYHHBIX), XpylKue (Ipup -5l Ka-
MEHb, OCTOH, CTEKJIO OKOHHOE).

HpaRanecRaﬂ YacCTb: BOIIPOCHI JJid CO6€C€IIOB21HI/I$I.

Bompocsr:
1. Yto Takoe OrHECTOMKOCTb.
2. Uro Takoe MiIacTUYHOCTb.
3. Uto Takoe XpynKoCTb.
4. Yrto Takoe UCTUPAEMOCTb.
5. Uro Takoe 3BYyKOMNOTJIOIICHUE.

IlepeyeHb OCHOBHOI JINTE PATYPBI

1. TuxonoB IO.M. CoBpemMeHHBIE CTPOHUTEIbHBIE MaTEpUabl U APXUTEKTYPHO-
cTpouTelibHbIE cucTeMbI 37aHnil. YacTh . CoBpeMeHHbBIE CTPOUTENIbHBIE MaTepUAIIbI )1 YacTeH
3naHuil [DnekTpoHHBIA pecype| : yueObnoe mocobue / FO.M. Tuxonos, C.I'. ['onoBuna, A.O.
[[Mapanenko. — OnekTpoH. TekcTtoBble naHHble. — CII0. : Cankr-IleTepOyprckmii rocymap-
CTBEHHBIM apXUTEKTYpHO- CTpoUTeNnbHBIH yHUBepcuteT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum gocrtyma: http://www.iprbookshop.ru/74377.html

IlepeuyeHBb 10MOJHUTEILHOM JINTEPATYPbI

1. OpnoBa A.M. ®OuU3NKO-XUMHUYECKHE METOMABI aHaln3a MaTepuanoB [DIEKTPOHHBIN
pecypc]: yuebHoe nocobue/ Opnoa A.M., Pomanosa W.I1.— DneKTpoH. TEKCTOBbIE JaHHbBIE.—
M.: MOCKOBCKHI rOCYyJapCTBEHHBIN CTPOUTENbHBIA YHUBEpPCUTET, Al [In Op Menua, D6CACB,
2016.— 205 c.— Pexum noctyna: http://www.iprbookshop.ru/49873.— 3BC «IPRbooksy, 1o
MapoJIto

2. Kanyctun, ®.JI. CpoiicTBa MarepualioB W H3JEIUN: JTAOOPATOPHBIA MPAKTHKYM:
yaebHo-meToanyeckoe nocodue / ®.JI. Kanyctun, A.M. Cnmpunonosa, U.B. ®omuna ; Munu-
CTepCTBO 00pa3oBaHus M Hayku Poccuiickoit Deneparuu, Ypanbckuil GpeaepaibHbIii YHUBEPCH -
teT nMmeHu nepsoro llpesunenta Poccun b. H. Enbiuna. - ExarepunOypr : M3narenscTBo
VYpanbckoro yausepcurera, 2014. - 93 c. : un., Tabn., cxem. - bubmumorp. B kH. - ISBN 978-5-
7996- 0971-9;

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

3. JIBopkuH, JI.LU. CrpoutensHoe matepuanoseaenue / JI.U. IBopkun, O.JI. J[BopkuH.
-M. : Uadpa-Umxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ DneKTpOHHBIH pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb yueOHO-MeTOANYECKOr0 00ecneYeHUsl CAMOCTOSATeIbHOI padoThl 00yua-
OIIUXCS M0 AUCHHUILINHE

1. MeTtonuyeckre ykazaHusl 10 OpPTaHU3AIMU CAMOCTOSTENBHON pabOThl CTYIEHTOB IO
mucruIinHe « Marepuanisl B IPOEKTUPOBAHUU TOpoAcKoil cpeap. ITaturopek: CKOY, 2023.

2. MeTtonnyeckue yKa3aHus K MTPaKTUYECKUM 3aHATHUSM 10 TUCHUTIINHE « MaTepuasl B
IPOEKTUPOBAaHUU Tropoackoit cpeab». [lsturopeck: CKOY, 2023.

Ilepeyennb pecypcoB HHGOPMALMOHHO-TEJIe KOMMYHUKAUMOHHOM ceTH « MHTE pHE T,
He00XO0AUMBIX IJIsl 0CBOE HUS TUCHMILINHbI

1. OBC «YHuBepcuTeTcKas onbmmoreka onnaitny - http://biblioclub.ru
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2. JluueH3WOHHAs MOJIHOTEKCTOBass 0aza anekTpoHHbIX m3mpanuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snextponHas oubmuoreka e-library— wwwe.elibrary.ru

4. DnexTpoHHas OMONIMOTEKa U 3JEKTPOHHBIN KaTajnor HaydyHoi Oubnuoreku CKOY —
http://catalog.ncstu.ru/

5. T'ocynapctBenHas myOaudHasi HaydHO- TexHuueckas oubmuoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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INPAKTUYECKOE 3AHSATUE 5. /IpeBecHble MaTe praJibl.

Heanb 3aHATHA: N3YYEHUE IPEBECHBIX MAaTEPHAIOB.

3HAaTb: OCHOBBI APXUTEKTYPHOI'O MaTEPHATOBEICHHUS

YMeTh: 000CHOBAaHO BHIOMpATHh METOJBI BBITOTHEHHUS CTPOUTEIBHBIX MPOIIECCOB M HMX
MOCJIEA0BATENIbHOCTDh IPU BO3BEJACHUU 3JJaHUU U COOPYKEHUM C pa3IMYHBIMU APXUTEKTYPHBIMU
U JU3aiHEpCKUMU DPEIICHUSIMH; MPOU3BOAUTH pa3padOTKy MPOEKTHO-TEXHOJOTUYECKON TOKY-
MEHTAILlUH Ha CTAJIUU IPOEKTUPOBAHUS U BO3BEICHUSI 3AaHUMH.

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
aApPXUTEKTYPHOTO MaTEPHUAJIOBEACHNUS M HAaBBIKOB PAllMOHAIBFHOTO BBIOOpa apXUTEKTYPHBIX MATe -
pHUaoB.

TeopeTnueckass 4vacTh: J[peBecuHa mpeacTaBiasieT coOOM BOJIOKHHUCTBIM, MOPUCTHIMU,
rUAPO(UIBHBIN MaTepral pacTUTEIFHOTO MPOUCXOXKICHHUS, COCTOSIIMNI B OCHOBHOM U3 LEJUIIO -
703bl. BBIIENsioT ABe TIpynmbl APEBECHBIX MOPOJ, BCTPEYAIOIIMXCS B Jiecax Hallell CTpaHBL:
XBOWHbIE U JUCTBeHHBble. Cpeau Hambosiee pacnpocTpaHEHHBIX XBOMHBIX IOPOJ — COCHA, €Ilb,
JUCTBEHHUIA, nuxTa, kKenp. Hanbonee pacnpocTpaHEHHbIE JIMCTBEHHbIE MOPOJBI — 1y0, OYK,
sICeHb, Oepé3a, OCHHA, OIbXa, KM, KIEH. JINCTBEHHBIC MOPOIBI ACTSAT HA MATKUE U TBEPIBIC.

MakpocTpyKTypy ApEeBECHHBI M3Y4alOT B MOMEPEYHOM (TOPIIEBOM) U JBYX MPOJOIBHBIX
CEUECHUSIX: PAIMAJIbHOM U TAaHTC€HIIUAIbHOM.

CBolicTBa JIpeBECHHBI B 3HAYNTEIIBHOW CTENEHW 3aBUCAT OT TEeMIEpaTypHO-
BJIIAKHOCTHOT'O COCTOSIHUSI M1 OPUEHTALIUN BOJIOKOH (aHM30TPONHOCTH). C MOBBIIEHUEM BIIa’KHO -
CTH CHMJKaeTcs €€ MPOYHOCTh, MOBBIIIAIOTCS MIIOTHOCTD, 3JIEKTPO- U TEIJIONPOBOIHOCTD, YBEIIH-
YUBAIOTCS pazMepsl uzaenuil. CHIKEHHE BIIAXXHOCTH JIPEBECHHBI IPUBOJUT K MOSIBICHUIO yca-
NouHBIX edopmanuii. BeaencTeue ocoOeHHOCTH MaKPOCTPOCHHMS CTBOJIA IEPEBA U BOJIOKHHUCTO-
IO MHUKPOCTPOEHHS JPEBECHHBI yCcaJKa B pa3HbIX HANPABICHUSAX HEOJMHAKOBA: B MPOJIOJIbHOM
(Bmob BONMOKOH) HauMeHbIas — 10 1 %, B monepednom — 3...6 %, TaHTEHIUATBEHOM (10 XOp/e)
MakcuMmaibHas — 6...12 %. DTo IpHUBOAWT K KOPOOJICHHUIO M3ACIUN W MOSBICHUIO TPEIIMH Ha
TOpLIax B KPYIJIOM Jiece U nuiiomatepuanax. CTonspHble u3aenus (pambl, IBEPH | T.1. ), IKCILTY-
aTUpyeMble BHYTPH IOMEILECHUS, ISl MCKIIOUYEHUS KOPOOJICHMS BBINOJHSAIOT M3 KOMHATHO-
CYXOH JpeBeCHHBI BIaKHOCTHIO 8...12 %, Ha OTKPHITOM BO3JyXe — BO3IYIIHO-CcyX0ii (15...20 %).
CymaTt ApeBeCMHY B €CTECTBEHHBIX YCJIOBHSX O] HaBeCOM OT 3 110 12 mecsleB Wid B CIEl U-
albHBIX CYIIMJIBHBIX KaMepax — 3...6 cyrok. KadecTBo IpeBECHHBI OLIEHUBAIOT Ha OCHOBaHUU
MoKazaTesiei CBOMCTB, MPUBEAECHHBIX K CTaHJAPTHOU BIaKHOCTH 12 %.

JlpeBecHa MOXET UMETh MOPOKH — HEJIOCTATKU OTIENIbHBIX Y4aCTKOB JPEBECUHBI, CHU-
KAIOLMe KAa4yecTBO M OTPAHMYMBAIOIME BO3MOKHOCTH €€ MCIO0JIb30BaHUA. PaznuyaroT mopoku
CTPOEHUS IPEBECUHBI 1 MEXaHUYECKHE MOPOKH (AePEeKThI), BOBHUKIIME B APEBECUHE B IIpoLIecCe
e€ 100BIIM U 0OPaOOTKH.

K xapakTepHbIM MOpOKaM CTPOECHUSI OTHOCAT: pa3iMyHbIe CYYKH; TPEIIMHBI, BO3HUKIINE
B IIpoliecce €€ pocTa; MOPOKU BHYTPEHHErO CTPOEHUS JPEBECHUHBI; OTKJIOHEHUS OT HOPMaJIbHOM
(dhopMBbI cTBOMA.

OTtpunateabHbIMU CBOMCTBAMH JPEBECHUHBI, OCIOKHSIOIMMH €€ UCIOIb30BaHUE B CTPO-
UTEIBCTBE, SBISIFOTCS II0Xasi OMOCTOMKOCTh U TOprodecTb. [Ipu XxpaHEeHUU U IKCILTyaTalluu Ape -
BECHHBI IIPU MOBBIIIEHHON BIAXKHOCTU U Temnepatype S...40° C u3-3a akTUBU3ALMU KU3HEACS -
TEJIBHOCTU TPUOKOBBIX MUKPOOPTaHU3MOB OHA THHUET. DPGEeKTUBHBIMU MEpaMU 3allUThI SIBJIS -
IOTCSI: HAJIMYKME BEHTUJISILIUM, CHUXKEHHE BIAXKHOCTH BO3/yXa, MPOMUTKA U OKpacka H3Jeaui
CHeluaIbHBIMU COCTaBaMU — BOJOPACTBOPUMBIMH, OPraHOPACTBOPUMBIMHU, MACIISIHBIMU U Tac-
TOBBIMHM AaHTHUCENTUKaMHU. J[peBecHa MOXKET OBITh MOBPEXJACHA HACEKOMBIMU (YEPBOTOYMHA,
MOBPEXKACHHUE JIPEBOTOULIAMH ), U1 OOPHOBI C KOTOPBIMU HCIIONB3YIOT HHCEKTULIU KL [loBbIIIe-
HUE M0Xapo0e30MacHOCTH (CHIKEHHE CTENEHU TOPIOUECTH) IOCTUTACTCS ITyTeM MPOMUTKH OT-
HE3alMTHBIMU COCTaBaMH — aHTUMHPEHAMH, OKPACKH BCIYUYHBAIOIMMHUCS KpacKaMu, 0OMa3Ku
CHenuaIbHbIMU IITYKAaTypKaMy Ha OCHOBE IVIMH € J00aBJI€HHUEM XKHUKOTO CTeK1a U achecTa, 3a-
[IMTOW OTHECTOMKHUMU TUIICOKAPTOHHBIMU U acOECTOIIEMEHTHBIMU JMCTOBBIMH MaTepuaIaMHu.



OpHUM U3 MEPCIEeKTUBHBIX CIIOCOOOB YIYYIICHUS CBOWCTB JIPEBECHUHBI SIBJISIETCS CYILKA JPEBE -
CUHBI NpU noBbIIeHHON Temneparype 180...220° C, mpu KOTOpPOH B CBA3U ¢ MOAU(PUIIMPOBAHH -
€M CTPYKTYpHI JAPEBECHUHA MPUOOPETAET MOBBIIICHHYIO OMOCTOHKOCTD, YIYUIIAIOTCS MPOYHOCT-
HbIE CBOICTBA M CHHM)KAIOTCS BIIAXKHOCTHBIE J1ehopMaliiu.

Homenknartypa.

JlecHble TOBaphI ISl CTPOUTENBHBIX LIEJIeH M0 CIoco0y MOMydeHUs pa3/estoT Ha: Kpyr-
JIBIE JIeCOMATEPHAIIbI, MUIIOMAaTepUalbl U 3arOTOBKH; CTPOUTENBHBIC JETalld U U3JIEIHs U3 Ape-
BECUHBI; KOMIIO3UIIMOHHBIE MaTEPHAIIbI U U3/IEITHSI.

Kpyrnbie necomarepuansl — OTpPE3KH CTBOJIOB ACPEBBEB: XJIBICT — CTBOJI, ONMMJICHHBIA OT
KOPHEBOM YacCTH U OYMUICHHBIA OT CYYbEB; OTPE3KHU XJIBICTA pa3HOW IJIMHBI — OpEBHA, KPSKU U
gypakd. B 3aBucuMocTH OT 1uamerpa OpeBHa B Y3KOW YacTH KPYIJIbIE JIECOMAaTEpHAaIIbl MOIpas3-
JIETISIIOT Ha MEJKUE C TOJUMHOMN JUIsl XBOMHBIX mopoA 6...13 cMm, s TMCTBEHHBIX — 8...13 cM,
cpenHue ¢ ToammHON 14...24 cM, JUIsl BCeX MOPOJA U KPYIHBIE — C TOJIMHONW 26 cM u Ooree.
[Munomarepuanist u 3aroTOBKH, MoJlydaeMble TPHU TMPOJIOTIEHOM packpoe

MTAJIOBOYHBIX OpéneH. Marepuansl ¢ ONWJICHHBIMU KPOMKaMU Ha3bIBa-
10T OOpEe3HBIMHU, C HEOMMJICHHBIMU — HEOOpE3HBIMU. BHUABI HEKOTOPHIX MUJIOMATEPUATIOB, HC-
MOJIb3YEMBIX B LIE€JIOM BU/JIE U JJIsl BRIpaOOTKH 3arOTOBOK MaTepuajioB — Opychs, TOCKHU, OpycKH,
IIIANbl, APEBECHBIN IIMOH. 3arOTOBKU 1O BUJAM 00paOOTKHU Pa3IMyaloT: MUJICHbIE, TOy4eHHBIC
MyTéM MUJICHUS; KJI€EHbIe, U3TOTOBJIECHHbIE MYTEM CKJICMBAaHUS HECKOIBKUX O0JIee MEJIKUX 3aro-
TOBOK; KaIuOpoBaHHbIE, 00paboTaHHBIE 10 3a/JaHHBIX Pa3MEPOB.

CrpoutenbHBIC JCTalld U WU3JETHS U3 JPEBECUHBI, HE TPEOYIOIINe TOTOTHUTEIHHONU 00-
paboOTKH W TOTOBBIC JJIsi MCIIOJIB30BAHUS B CTPOUTENBCTBE. JleTanu moroHaxHbie (hpe3epoBaH -
Hble, 00paboTaHHbIe TyTEM (Dpe3epoBaHMs HA CTAHKAX: JOCKU M OPYCKH ISl TOKPBITHH IMOJIOB,
BaroHkKa, MIMHTYCHI, HATMYHUKH, TOPYUYHH, OOIIMBKY U packiaaaku. Jlocku U OpycKH IS TIOJIOB,
BaroHKa Ha OJHOW KpOMKE MMEIOT Ma3, Ha Jpyroil — rpedeHb, o0ecreunBarole mIoTHOCTh U
YKECTKOCTh MOKPBITUA. CTONSPHBIC TIITUTHI COCTOST U3 BHYTPEHHETO MIUTA, U3TOTABINBAEMOTO U3
Y3KUX peek (OCHOBA) M HAKJIEEHHOTO Ha UUT C 00EMX CTOPOH IIMOHA B OAUH WM JiBa cios. [lap-
KETHBIC M3JCNUs PA3Ae/sIIOT Ha ITYYHBIN MapKeT, MapKEeTHBIC JOCKH, TAaPKETHBIC IMTH M MO3a-
WuHbI (HaOOpHBI) mapkeT. OKOHHBIC U JBEPHBIC OJIOKH U IMTOBBIE ABEPU OOBIYHO MOCTYMAIOT
Ha CTPOUTENIHCTBO B IMOJHON TOTOBHOCTH C HABEIICHHBIMHU MOJIOTHAMHM U CTBOPKAM M, OKpAIICH-
HBIMH, 3aCTCKJIEHHBIMU. DIIEMEHTBI U JIETAIA COOPHBIX KOHCTPYKIIUIA U3 IPEBECUHBI TOCTABISIOT
Ha CTPOUTEIHCTBO B FOTOBOM BHJIE: KOMILUIEKTHI [l COOPHBIX AEPEBIHHBIX J0MOB (OpYCKOBBIX,
KapKacHO-OOIIMBHBIX, KAPKACHO-IIMTOBBIX); JCTAIA M SJIEMEHThI KOHCTPYKIIMH 7S 3JaHUU U3
JIPyrux MaTepuanoB (Oanku Ui MEXIYITAKHBIX U YepladyHbIX MEPEKPHITUM, IIMTHI U1 HaKaTa
U MEePEeropoAOK U T.I.); KOHCTPYKLHH JUISl 3[aHUI U COOPYXKEHUM Jpyroro HazHaueHus (apKu u
YacTH MEeTaJUIOAepEBIHHBIX epM, CBal, MOCTOBBIE OpYyChs U T.1.). KiieeHble kpynHOpa3MepHbIe
KOHCTPYKIIMM M3TOTaBIMBAIOT HAa 3aBOJIAX IYTEM CKJICUBAHHS CPaBHHUTEIHHO HEOOJBIIMX JIEpe -
BSHHBIX 3arOTOBOK JPYT C IPYroM, a MHOTJA U ¢ APYTMMH MaTepuaiaMH — JBYTaBPOBbBIC OANKH,
0JIOK U3 TIOCOK, KJIeeHasl apKa U3 MoIyapokK, KiieeHas pepma u fap.

Komno3unnoHHbIe JpeBecHbIe MaTEpHAaIIbl U U3JIENHS, T0y4aeMbIe C TOMOIIBIO CBS3Y-
IOIMX BEUIECTB U3 MPEIBAPUTEIBHO Pa3AeIEHHON HAa YaCTH APEBECUHBI MIIH UCIIOJIb30BAHUS OT -
XOJ/IOB JIPEBECUHBI (OIMHIIKH, CTPYKKa, IPOOIEHKA, IIETa): IPEBECHOCTPYKEUHbIE, IIEMEHTHO -
CTPY)KE€UHBIE U JIPEeBECHOBOJIOKHHUCTHIE IIJIUTHI, IPEBECHBIE CIIOUCTHIE IIACTUKH, (haHepa, hpuod-
ponuT, apOOJIUT, KCHIIONIUT | JIP.

[Ipumenenue.

brnarogaps KoMIJIEKCY TaKUX MOJIOKUTEIBHBIX CBOMCTB, KaK JIETKOCTh, BBICOKasi MpPOY-
HOCTh Ha M3TU0 U CKaTHe, TEXHOJIOTMYHOCTh, HU3KUE TEIIO- U AJIEKTPOIPOBOJHOCTD, IEKOpa-
TUBHOCTb, APEBECUHY UCIIOIB3YIOT JIsl H3TOTOBJIECHUS] KOHCTPYKIIMOHHBIX, OT/ICJIOUYHBIX MAaTEPH -
aJI0B M MaTEPUAaJIOB CIIEIMATIHLHOTO HA3HAYCHUSI.

K KOHCTpYKIIMOHHBIM MaTepHaliaM OTHOCST KpPYIJIble JIeCOMaTepUalbl, MUIOMATEPUAIIBI
(mocku, Opychs), IUCTOBBIE, MOTY4YEHHBIE TTOCIONHBIM CKJIEUBAHUEM JIPEBECHOTO IImoHa ((paHe-
pa, CJIOUCTBIN IJIACTHK), a TaKXK€ IEMEHTOCOJEp Kallie H3JeIus: NpecCoBaHHbIE (IPEBECHO-



[IEMEHTHBIE) WX OTPOpPMOBaHHBIE ((PUOPOIUTOBBIE, apOOIMTOBHIC) TUIMTHI, COJIEPIKAIIME IIe-
MEHT U JIPEBECHBIC OTXOBI PA3HOH CTETICHH M3MEIbUCHHUS. DTH MaTepHUajbl HCIIONB3YIOT JUIS
BO3BEJICHUS CTEH, KapKacCHBIX IEPEropoIoK, KPOBEIb B BUJIE )KECTKHX 000JI04YEK, NEPEKPHIBALO -
upx O0MbIME TUIOMIAAN, KIEEHBIX apok, 0anok u ¢pepM. KoHCTpYKIIMOHHO-0TIeI0YHbIE

MaTepHuabl IPeCTaBICHBI TPECCOBAHHBIMH TBEPBIMH ApeBeCHOBOJOKHUCTHIMH (/[ BIT)
u apesecHocTpykedrbiMu ([ICII) mimuramu ¢ oTAETKON IUIIEeBON MOBEPXHOCTH  JIEKOPATHUB-
HBIMU KPAaCOUYHBIMU U TJICHOYHBIMHU MaTepUaIaMH, INIACTUKOM HJIM IITMTOHOM LEHHBIX TTOPOJ]
JPEBECUHEI (OpeX, CEHb, OYK, rpad). DTH U3AEHS UCTIONB3YIOT JUISl TTOJIOB, TTO/IBE CHBIX MTOTOJ-
KOB, a TaK)K€ BBICOKOKAQUECTBEHHOW OTJENKU CTEH MPHU BIAXKHOCTU B IOMeEIeHUH He Oosee 60
%. BbIcokas cTeneHb IeKOPaTUBHOCTH, IOJTOBEUHOCTh OTIMYAIOT I10JIbI, BBITOJIHEHHBIE U3 Hap-
Kera (MapKeTHBIX IMTOB M JOCOK) JIMCTBEHHBIX IOPOJ JAPEBECHHBI, 00IaJarommx
HENOBTOPUMOM TekcTypoll. Hapsimy ¢ 0ObluHBIM mapkeToM Bce OoJiblliee pacipoCTpaHEHHE IO -
JTydaeT JJAMUHUPOBAHHBIA  IMMapKeT, UMEIONMI BepXHEe MOTUMEPHOE 3alMTHOE MOKPHITHE.

K marepuanam cnenuanbHOr0 Ha3HAYEHUs OTHOCSTCS TEIIOU30JSLIMOHHBIE U aKyCTHYE -
ckue (uOpoIUTOBBIE W apOOJIUTOBBIC TUIUTHL, a Takxke Msrkue JIBII miuotHocThIO Menee 600
Kr/M3. VX uCnonb3yroT Ui YTeIJIeHUsI KPOBEJlb, CTEH U I0JIOB, a TAKXKE /ISl aKyCTUYECKHX I10 -
TOJIKOB B 37aHHUSIX OOIIECTBEHHOTO U KYJIBTYpPHOTO HazHaueHus. i ycuineHus 3 Qexra 3ByKO-
MIOTJIOIIECHUS TTUTHI IEPPOPUPYIOT UM HAHOCST IMOBEPX HUX CIIELUAJIbHbBIE pelbe(HbIe ITyKa-
TYpKH.

OmnpeneneHHOE MECTO B HOMEHKJIATYpe BBITYCKA€MbIX M3CTIUI 3aHUMAIOT CTOJIIPHbIE, K
KOTOPBIM OTHOCSTCS MOJOKOHHBIE JIOCKH, OKOHHBIE U JIBEpHBIC OJOKH, BOPOTA, a TAK)KE TaKue
MTOTOHAYKHBIE OTJICJIOUHBIE U3/IENUs, KaK IMJIMHTYCHI, BATOHKA, TIepuJIa, peiKu.

MoaudunrpoBanHasi qpeBecHMHa Hapsay ¢ TPaJAWLUOHHBIMH O0JACTAMU TPUMEHEHUS
MOJKET WCIOJIb30BATHCA B YCIOBHUSX, HEONArONPUATHBIX IS SKCIUTyaTaIl[ii M3ACTHi U3 00bI4-
HOW JIpeBECHHBI, HAIPUMeEp: Ui OTAEIKU NMpuOacCeHOBBIX TEPPUTOPUI; B KAUECTBE Orpaxjie-
HUs, CaJlOBOM WM MAapKOBOW MeOenH, MpeaMETOB JaHIMAPTHOTO Ju3aiiHa, B JETCKUX UTPOBBIX
KOMIUIEKCAX; A XyJ0KECTBEHHO-AN3alHEpCKOro oopMileHUs AoMa (HaJIMYHUKH, [IMHTYCHI,
MMOJIOKOHHUKH, PACKJIaIK{, TIOPYYHH, TOCKA M TIMTKA JJIsl CAaHY3JIOB U KYXOHb, IIEJIbHBIC PaK O-
BUHBI, BAHHBI, JUKAKy31 U T.[1.).

IIpakTHYeCcKas YaCTb: BOIPOCHI i cOOECeJ0BaHMUS.

Bomnpochsr:

1. VkaxxuTe NOJI0KUTEILHEIE U OTPpULATCIIBHLIC CBOMCTBaA APCBCCHUHBI KaK CTPOUTCIIBHO -
ro Marepuaia.

2. OnumImTe COCTaB U CTPYKTYPY JAPEBECHHEL.

3. Ilepeuncante CTPYKTYpHBIE 3JIEMEHTHI APEBECUHBI, BUIUMbIE HEBOOPYKEHHBIM TJa-
30M.

4. TlepeuncnuTe OCHOBHBIE (PM3MUECKHE CBOMCTBA APEBECHUHBI M BIMSHUE HA HUX BIAXK-
HOCTH.

5. Yrto nmpeacrapiseT co00i TUrpOCKONUYecKas U KanuJuIIpHas BIaXKHOCTb JPEBECHUHBI?

6. Kak onpenenuTs BIaXHOCTh IPEBECUHBI?

7. Kak BiusieT coneprkaHrue TUTPOCKOTTMYECKOM BIIard Ha CBOMCTBA APEBECUHBI?

8. Kakumu mporieccamMu cOnmpoBOK1a€TCS U3MEHEHUE BIAYKHOCTHU IPEBECUHBI?

9. Kak 3aumTuTh IpeBeCUHY OT BO3TOPAHMS U TOPAXKEHUS HACEKOMBIMU ?

IlepeyeHb OCHOBHOI JIMTE PaTYpBbI

1. TuxonoB IO.M. CoBpemMeHHBIE CTPOUTEIbHBIE MaTepuadbl W aAPXUTEKTYpPHO-
cTpouTebHble cucTeMbl 31anuid. Yacts . CoBpeMeHHbIE CTPOUTEIbHBIC MAaTEPHUAIIBI I YacTel
3MaHuil [DnekTpoHHBIM pecypc] : ydaeOHoe mocodue / FO.M. Tuxonos, C.I'. I'onoBuna, A.®D.
Hlapanenko. — OnekTpoH. TekcToBble naHHble. — CII6. : Cankr-IleTepOyprckuii rocynap-
CTBEHHBIM apXUTEKTYpHO- CTpOoUTeNbHBIN yHuBepcuteT, ObC ACB, 2016. — 155 ¢. — 978-5-



9227-0671-1. — Pexxum noctyna: http://www.iprbookshop.ru/74377.html

IlepeyeHb 10NMO0THUTEIBHOM JTUTE PATYPbI

1. OpnoBa A.M. DU3NKO-XMMHYECKHE METObl aHAJIMW3a MAaTepHaIOB [ DIEKTPOHHBIN
pecypc]: yuebnoe nocobue/ Opnoa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBbIE JaHHbIE.—
M.: MoCKOBCKUI TOCYIapCTBEHHBIN CTPOUTENbHBIN yHUBepcuTeT, Al [In Op Meaua, D5CACB,
2016.— 205 c.— Pexwum noctyna: http://www.iprbookshop.ru/49873.— 3BC «IPRbooks», mo
MapoJIto

2. Kanyctun, ®.JI. CpoiicTBa MarepuarioB W H3JEIUN: JTaOOPATOPHBIA MPAKTHKYM:
yaebHo-meTonuyeckoe nocoodue / @.JI. Kanmycrun, A.M. Cniupugonona, .B. ®omuna ; Munmn -
CTEepCTBO 00pa3oBaHus M Hayku Poccuiickoit deneparnuu, Ypanbckuil GpeaepanbHbIil YHUBEPCH -
teT uMeHu nepsoro lIpesmaenta Poccum b. H. Enpnuna. - ExatepunOypr : M3maTenscTBO
VYpanbckoro yausepcureta, 2014. - 93 c. : un., Tabn., cxem. - bubmumorp. B kH. - ISBN 978-5-
7996- 0971-9;

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

3. JIBopkuH, JI.U. CrpoutensHoe matepuanoseaenue / JI.U. [IBopkun, O.JI. J[BopkuH.
-M. : Uadpa-Umxkenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ DneKTpOHHBIH pe-
cype]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb yueOHO-MeTOANYECKOr0 00ecneYeHUsl CAMOCTOSATeIbHOI padoThl 00yua-
IO XCS M0 AU CUMILINHE

1. Meroanyeckue ykazaHus IO OPraHU3ALUU CAMOCTOATENBHOI pabOThI CTYIEHTOB MO
mucuuIinHe « Matepuanisl B IPOEKTUPOBAHUU ropoJIckoi cpenp». [Iaturopck: CKOY, 2023.

2. Meroanyeckue yka3aHusl K IPaKTUYECKUM 3aHATHSM 110 JUCHMILTUHE «MaTepuasl B
IPOEKTUPOBAHUU Topoackoit cpeap. Ilsaturopck: CKOY, 2023.

IlepeyeHnnb pecypcoB HHGOPMAIMOHHO-TeJIe KOMMYHUKAIMOHHOM ceTH «AHTEe pHE T,
HEeOO0XOIUMBIX IJIS1 0CBOE HU I TM CIMIIJTHHBI

1. OBC «YHuBepcuTeTcKas onbmmoTeka onnaitny - http://biblioclub.ru

2. JlunieH3MOHHAs TTOJIHOTEKCTOBas 0a3a 3yeKTpoHHBIX u3maHuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snekrponnas 6ubnuoteka e-library— www.elibrary.ru

4. DnexTpoHHas OMONIMOTEKa U 3JIEKTPOHHBIN Katanor HaydyHou Oubnmoreku CKOY —
http://catalog.ncstu.ru/

5. locymapcrBenHas myOnudHass HaydHO- TexHuueckas ombnmoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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MNPAKTUYECKOE 3AHSATHE 6. Matepuajibl U3 NPUPOIHOT0 KAMHSI.

Heab 3aHgTHS: U3YUEHHE MATEPUAIIOB M3 PUPOTHOTO KAMHSI.

3HAaTb: OCHOBBI APXUTEKTYPHOI'O MaTEPHATOBEICHHUS

YMeTh: 000CHOBAaHO BHIOMpATHh METOJBI BBITOTHEHHUS CTPOUTEIBHBIX MPOIIECCOB M HMX
MOCJIEA0BATENIbHOCTDh IPU BO3BEJACHUU 3JJaHUU U COOPYKEHUM C pa3IMYHBIMU APXUTEKTYPHBIMU
Y M3aHHEPCKUMH PEIICHUSMH; MPOU3BOJUTH Pa3pabOTKy MPOEKTHO-TEXHOJIOTHYECKOU JOKY-
MEHTAIINH HA CTA/IUU TPOCKTUPOBAHUS U BO3BEIACHHUS 3/IaHUMA.

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
APXUTEKTYPHOTO MATEPHUATIOBEICHUS M HABBIKOB PAIIMOHAIHHOTO BHIOOPA apXUTEKTYPHBIX MaTe -
pHUasoB.

TeopeTuueckasi yactb: CBOMCTBA MaTepUAJIOB U3 MPUPOIHOTO KAMHS 3aBUCST OT YCIIO-
BUI 00pa30BaHMs TOPHOI MOPObL. B 3aBUCHMOCTH OT ycnoBuil 00pazoBaHus (reHe3uca) ropHbie
MOPOJIbI KJIACCU(PHUIIUPYIOT Ha CIEAYIONME BUJBI: MarMaThuyeckue (NEepBUYHBIC), OCAJIOYHBIC
(BTOpHuHBIE) U MeTaMOppuuecKue (BUIOU3MEHEHHBIE).

Marmatuyeckue nopozsl GOpMUPYIOTCS BCIEACTBUE OXJIAXIACHHS U OTBEP/ICBAHUS Mar-
MBI (IpUpoHBIN pactiiaB). Hanbonee BaxxHbIME (hakTOpaMu, ONpeAesSioNMMU CTPYKTYpPY rop-
HOH MOPObI, SBISIFOTCS CKOPOCTh CHIXKEHHS TeMIIepaTyphl U JaBieHu . [lpu MeyieHHOM OCThI-
BaHUU Marmbl B IIyOMHE 3€MHOUM KOPBI 00pa3yrOTCsl KPYIMHOKPUCTAUIMYECKHE, TUIOTHBIC, BBICO -
KOIPOYHbIE ITyOUHHbIE MTOPOAbI (TPaHUT, CUEHHUT). B pesynbpTaTe ObICTPOro oxiakaeHus, Ho 6e3
BBIXOJIa HA 36MHYIO TTOBEPXHOCTb, MOSIBIAIOTCS CTEKJIOKPUCTAIUIMYECKHUE MTJIOTHBIC U3TUBIIAECS
MOPOJIbI, 00JIaA0NHe, KaK TTPaBUJIO, BRICOKON KHCIOTOCTOMKOCTHIO (auada3, 6a3ansT). Beico-
KOIOPHUCTHIE MOPOAbl 00Pa3yIOTCs B PE3yJbTaTe BhIXOJA JaBbl HA MOBEPXHOCTh U PE3KOT0 OXJia-
KACHUS (ByJKaHMYECKas MeM3a), PhIXJIO-ChITy4Yde — BBIOPOCOM paclijiaBa IOJ JaBIeHUEM Ha
OOJIBINYIO BBICOTY (BYJIKaHUUYECKHU memeln). 13 HaKOMJIeHHOro U CIPECCOBAHHOTO TETIA WIIA B
pe3yabTaTe leMeHTAI[uU TPUPOIHBIMH [IEMEHTAMHU MOJTYy4aeTCs ByTKaHUYECKUM Tyd.

OcaiouHbIe TOPHBIC MTOPOBI 00OPAa30BATUCEH B PE3YyJIbTaTe €CTECTBEHHOIO MpoIlecca pa3-
PYILICHHS TEPBUYHBIX M JPYrUX MOPOJ MOJA BIMSHHEM DPA3IMYHBIX MPUYUH — MEXaHHUYECKHX
BO3/ICHCTBHI, XAMUUECKOTO U (DU3UUECKOTO BIUSHUS BHEIHEH CPEJIBI.

OO6soMOUHBIE TTOPOABI 00Pa30BAIUCH B Pe3yabTaTe (PU3MUECKON U XUMHYECKOH KOPPO-
3UM MarMaTUYeCKUX MOPOJ MO/ ICUCTBUEM BETpa, BOJAbI, CMEHbI TeMnepaTypbl. OHU NpeAcTaB-
JIEHBl PBIXJIBIMH, CHIIYYMMH MaTepHallaMH: NECOK, IieOeHb, IpaBuil, rimuHa. B ecrecTBeHHBIX
YCIIOBUSIX B PE3YJbTATE COCAMHEHUS ITUX 3€PEH MPUPOIHBIM KJI€eM (TJIUHUCTHIM, KPEMHE3EMHU -
CTBIM) OOpa3yloTCs IUIOTHBIC, MPOYHBIE CLIEMEHTHPOBAHHBIC MOPOAbI: Opekuus (LeMeHTalus
eOHs1), KOHTJIoMepart (1eMeHTallUsI TpaBusl), TeCUaHUK (LIEMEHTAIIUs TeCKa).

XuMUYeCKHe OCaJKu 00pa30oBaMCh B pe3y/bTaTe BBIMAJACHHS W3 MEPECHIICHHBIX pac-
TBOPOB KPUCTAJIJIOB COJIEM M MX HAKOIJICHUS B TEUEHUE THICSY JIeT. [ OpHbIe MOPOAbI — AOJIOMUT,
U3BECTHSIK, TUIIC, TIPEACTABISAIOT COOOH MIIOTHBIE, TPOYHBIE MTOPOIbl, KOTOPHIE HAIUIHA IMPOKOE
MPUMEHEHUE B KA4YeCTBE CHIPbs JIA MOJYYCHHS MUHEPAJIbHBIX BSDKYIIMX BEIIECTB (IIEMEHT,
THIIC, U3BECTh).

OpraHoreHHble OPOBI 00PA30BATIUCH MYTEM PA3I0KECHUS, HAKOIUICHHUS U YIJIOTHEHUS
OCTAaTKOB OPTaHMYECKOTO MPOUCXOXKICHUS (BOJOPOCIEH, pakooOpa3HbIX). OpraHOreHHbIE MOPO-
IIbl — MeJI, TUaTOMUT, W3BECTHIK-PAKYILIEYHUK, OTHOCUTEIBHO MSTKHUE, IOPUCTHIE, CKJIOHHBI K
BBIBETPUBAHUIO U pa3pylieHUI0 Bojoil. Mertamopdudeckue ropHsie Mopoabl 00pa30BajiCh B
pe3yibTaTe MOCHEAYIOIMMX U3MEHEHUN NMEPBUYHBIX U BTOPUUYHBIX MOPOJI, CBA3aHHBIX CO CIIOX-
HbIMH (PU3UKO-XUMHUYECKUMHU IPOIIECCaMU, MPOUCXOAAUMMU B 3eMHON Kope. CBoWcTBa 3THX
MarepuanoB 00yCIOBICHBI TEMIIEPATYPOU M, B OOJBIICH CTENEHU, BETUIMHON U HAMPABICHUEM
JABJICHUS] B TIIyOMHE 3€MHOM KOPBI, MPUBOISIIMMU K (OPMUPOBAHUIO MIOTHONH MOHOJMTHOU
(MHOTOCTOpPOHHEE JaBJICHHE) WM CIOUCTOM (JaBIIEHHE CO CJBHIOM B OJHOM HAIPABIICHHM)
CTPYKTYpbl. K MOHOMUTHBIM MeTaMOpPHUYECKUM MOPOAAM OTHOCSTCS: MpamMop (0O0pa30BaHHBIMA
Y3 U3BECTHSKA) M KBApIUT (U3 ecyaHuka). K cioucThiM — ClIaHIIbl U THEHCHI.



[pu skcrTyatanny Ha BO3MYyXe M3JCTUS U3 MPUPOIHOTO KaMHS IMOABEPTAOTCS (hr3mue-
CKOM M XMMHUYECKOM KOPpPO3UHU, a B IPOMBIIUIEHHBIX TOPOAAX B OOJIbILEH CTENEHN XUMUYECKOM
Koppo3uH. /I 3almThl OT pa3pyllieHUs MPUMEHSIOT: UUTM(POBKY M HOJUPOBKY MMOBEPXHOCTH;
MIPONUTKY MOBEPXHOCTU TMAPOPOOHBIMU COCTAaBaMU; HAHECEHHUE IJICHOYHBIX MOJIMMEPHBIX I10-
KpBITHIl; 00pabOTKy COCTaBaMM, XMMHUYECKH 3aKyIOPUBAIOLUIMMH MTOPOBYIO CTPYKTYPY IOBEpPX-
HOCTHOTO cJIosl MaTtepuana ((roaTupoBaHue).

TexHonorus.

ITpupoanslif kKaMeHb JOOBIBAIOT B Kapbepax OTKPBITHIM MIIM MOJ3EMHBIM CIIOCOOOM B 3a-
BUCHUMOCTH OT TJTyOMHBI 3aJleTaHus TOPO/IbL, a TAK)KE MOJ] BOOM. 3aTeM MaTepual MocTymnaer Ha
TEXHOJIOTUUYECKYI0 00paboTKy, BHJ KOTOPOW 00ycioBiaeH (OpMOM, pa3MepoM U Ha3HAYCHHEM
NOJTydaeMbIX MaTtepraiioB. CTEHOBBIE KaMHH, OJIOKHM M OOJIMIIOBOYHBIEC TUIMTKH MOJIy4at0T METO-
JIOM pacnuioBku. KamMeHHOE KOPPO3MOHHOCTOMKOE JINTHE B BUAE IUIMT MOJIy4arOT JUTHEM pac-
IUTaBa KUCJIOTOCTOMKOM ropHOU mopoabl B popmbl. KopoTkue (1uranenbHbIe) BOJIOKHUCTHIC Ma-
TE€pHaJIbl PA3JIMYHOMN JJIMHBI U CEYEHMSI IPOU3BOASAT IYTEM MOJA4YX pacIulaBa FOPHOU MOPOABI Ha
HeHTpU YTy, JUIMHHOMEPHBIC — MOIYYaoT IPOTITUBaHIEM depe3 (puibepsl (JeTanb ¢ MEIKUMU
OTBEPCTUSAMH, Yepe3 KOTOPbIE MPOAABIMBAETCS PACIUIAB). BRICOKOOPUCTHIE JIETKHE 3aII0JTHUTE -
a1 (BEpMUKYIUT, IEPIUT) — MYTEM PE3KOro HarpeBa APOOJIEHBIX MPUPOAHBIX CTEKOJI, BbI3bIBA-
OIIETO 3HAYUTENIbHOE YBEIMUECHUE 00beMa MaTepuasia B pe3yabTaTe BhIACICHHS KpUCTAJLIN3a -
LIMOHHOM BOJBI U ra3000pa3HbIX NMPOAYKTOB. KpymHbI U MeNKui 3aMoJHUTENH, MTOPOLIKO00-
pa3HbIii HANOJIHUTENb sl IPOU3BOACTBA OETOHOB, CTPOUTENIBHBIX PACTBOPOB, MACTUK, KPAcOU-
HBIX COCTABOB MOJIy4aroT JPOOJECHUEM M TTOMOJIOM KaMHS C COPTHPOBKOM 10 paszmepam (¢pax -
UM ).

[Ipumenenue. bonpmoil 00beM 100bIBAEMOIO CBIPbS UJET Ha MOJYYEHHE UCKYCCTBEHHBIX
KEpaMUYECKUX, CTEKISTHHBIX, METAJUIMUECKUX U311, MUHEPAIbHBIX BKYIIUX, 3alI0JIHUTEEH
11 GETOHOB U pacTBOPOB. ['OpHBIE OPO/IBI UCTIOIB3YIOT JUISl TPOU3BOICTBA KOHCTPYKIIMOHHBIX,
OTJIeJIOYHBIX MAaTEpUajOB U MAaTEpUAJIOB CHELNAIbHOTO Ha3HAYECHMS: KUCIOTOCTOMKUX, TEIJIO -
U3OJISIIIMOHHBIX, akycTudeckuX. [Ipuponusiii kamens mioTHOCTHIO 900...2200 k1r/mM3 uCmonb3yoT
JUIS TIPOM3BOJCTBA KOHCTPYKLIMOHHBIX U3JIEIUM B BHJI€ CTEHOBBIX OJIOKOB Ui KJIAJKU HapYX-
HBIX CT€H M HEPEropoioK (IOJOMHUT, U3BECTHSK-PAKYILIEYHUK, Ty}). Takue MIoTHBIE MOPOABI,
KaK TPaHUT, CACHUT U ApPYrue, NPUMEHSIOT B BHie OyTOBOIO KaMHs IIPU BO3BEACHU U TMAPOTEX-
HUYECKUX COOPY)XEHHUHU, (yHIaMEHTOB, CTEH HEOTAIUIMBAEMBIX 3[JaHMi. B 1OpoxHOM CTpoH-
TEJIbCTBE UX UCIIOJIb3YIOT B KadecTBe OOPTOBBIX KAMHEH, OpycYaTKH U OYyJIBDKHOIO KaMHs, KOTO-
pBIE TOIHKHBI 00J1a1aTh BEICOKOH M3HOCOCTOHKOCTBIO U MOPO30CTOMKOCTBIO.

I"opHBIE TOPOABI BEICOKOM IEKOPATUBHOCTH (TPAHUT, MPaMop, JTabpajopuT) B BUE OT/IE -
JIOYHBIX TUIUT ¥ TUTUTOK MCTONB3YIOT JUIs OOIMIIOBKY CTaHIIMI METPO, IePEX0/I0B, pacaaoB CTEH
U TI0JIOB 3J1aHWil OOIIECTBEHHOTO M KYJIBTYpPHOTO Ha3HaueHus. M3 oOpa3oBaBHIMXCS OTXOJOB
npu 00paboTKe TOPHBIX MOPOJ C MHHEPAIBbHBIM WJIHM TOJIUMEPHBIM CBS3YIOMIMM IOIYy4aroT HC-
KYCCTBEHHBIE OOJIMIIOBOYHBIE TUINTHL

B kaudecTBe TENIONU30IAUMOHHBIX U aKyCTHUECKUX MATEPHUAJIOB UCIOJIB3YIOT TaKHE JIeT -
KM€ M PBIXJIbIE (CHITyYyHe) MaTepHalbl, KaKk KepaM3UT, MEepPIUT, BEPMUKYIIUT, a TaKKe KPYITHO -
pa3MepHbIe KECTKHE M MSATKUE IUIMTHl HA OCHOBE MUHEPAJIbHBIX BOJIOKOH U CBSI3yIOUMX. AcOe-
CTOBbIE MHMHEpAJIbHbIE BOJOKHA MPOM3BOIAT MYTEM MEXaHHYECKOro APOOJICHUS M PACHYIIKU
xpusotmi-acbecrta. Ha ocHoBe acOecTa v MOPTIIAHAIIEMEHTA U3TOTABIMBAIOT TaKKe acOecTore -
MEHTHBIC U3JIENINS B BHJIE JINCTOB, IUNIUTOK U TPYO.

Kucnorocrolikue n3nenus Aias aHTUKOPPO3UOHHOM 3aIlMTHI ITOJIOB, CTEH, TEXHOJIOIHYE -
CKOT0 000pyIOBaHM MOTYYaIOT PACIMIOBKOM WM JTUThEM U3 Oa3alibTa, aHJe3uTa, 1uadasa.

IIpakTHYecKasi 4acTb: BOIPOCHI 175 COOECEeJOBAaHUSI.

Bomnpocsr:

1. Yro npexcrasnsger coboi ropHas nopoja?

2. IlpuBeanTte npuMepsl U3BEPKEHHBIX (ITTYOUHHBIX) TOPHBIX IOPOJ U OCHOBHBIX MUHE-
paJIoB, BXOASILIMX B MX COCTaB.

3. Kakumu cBoiicTBaMH 0ONamarOT CJEIYIOIIME MUHEPAJbl: KBapIl, MOJIEBbIC MIIATHI,



CIIFOJa, KaJIbIUT, MATHE3UT, TUIIC?

4. OxapakTepu3yiTe OCHOBHBIC BUJIbI MAarMaTUUYECKUX TOPHBIX TTOPOJI.

5. HazoBuTe ropHbIe MOPO/IbL, MPUMEHIEMbIE B KAUECTBE 3aMOJTHUTENCH IS TSHKEIbIX U
JIETKUX OCTOHOB.

6. Kakumu cBoiicTBamu 00J1aaet riimHa?

7. KakoBa 00111ast TEXHOJIOTHYECKAs CXeMa MTPOU3BOACTBA KEPAMUYCCKUX U3ACITHM ?

8. IlepeuncnuTe OCHOBHBIE CBOMCTBA KHPIIUYA U TPEOOBAHUS, IPEIBIBIIEMbIC K €r0 Ka-
YECTBY.

9. [NoueMy CTEHOBBIC U3/ICTHS TPEUMYITIICCTBEHHO U3TOTABIUBAIOTCS C OOJBIIM KOJIH -
YECTBOM TOP U IMYCTOT?

10. KakoBbI mpenMyInecTBa MyCTOTEIOT0 KUPITHYA TI0 CPABHEHUIO C TIOTHOTEIIBIM ?

IlepeueHb OCHOBHOII JIMTE PaTypbI

1. TuxonoB IO.M. CoBpeMeHHbIE CTpPOUTENBHBIE MaTEpHAbl U APXUTEKTYPHO-
cTpouTenbHble cucTembl 31anuil. Yacts I. CoBpeMeHHBIE CTpOUTENbHBIE MaTepUabl Uil YacTel
3maHuil [DnekTpoHHBIM pecypc] : ydaeOHoe mocodbue / FO.M. Tuxonos, C.I'. 'omoBuna, A.D.
Hlapanenko. — OnekTpoH. TekcToBble naHHble. — CII6. : Cankr-IleTepOyprckuii rocynap-
CTBCHHBIM apXUTEKTYpHO- CTpOUTeNbHBIH yHUBepcuTeT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum nocryna: http://www.iprbookshop.ru/74377.html

IlepeyeHb 10NOTHUTEIBHOM JTUTEPATYPBI

1. OpnoBa A.M. ®PuU3MKO-XMMHUUYECKHE METOJABl aHaIW3a MAaTEpUATIOB [DIIEKTPOHHBIN
pecypce]: yaebHoe mocodue/ Opnoa A.M., Pomanosa U.I1.— DneKTpoH. TEKCTOBBIC JaHHBIE.—
M.: MOCKOBCKHI rOCyJapCTBEHHBIN CTpouTEeIbHbIM yHUBEepcUTeT, Al [Iu Op Menua, D6CACB,
2016.— 205 c¢.— Pexum goctyma: http://www.iprbookshop.ru/49873.— 3BC «IPRbooksy, mo
apoJro

2. Kanyctun, ®.JI. CpoiicTBa MaTepuaJoB W H3JENUNA: JTAOOPATOPHBIA MPAKTHKYM:
yaebHO-MeToandeckoe nocooue / @.JI. Kamycrun, A.M. Cniupugonosa, 1.B. ®omuna ; Munm -
cTepcTBO 0Opa3oBanus U Hayku Poccuiickoit denepanuu, Ypanbckuil ¢peaepanbHblii YHUBEPCH -
teT uMmenu nepsoro llpesunenta Poccunm b. H. Enbrnuna. - ExatepunOypr : M3natenabcTBo
VYpansckoro yausepcurera, 2014. - 93 c. : wn., Tabn., cxem. - bubnuorp. B kH. - ISBN 978-5-
7996- 0971-9;

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

3. JIBopkuH, JI.U. Crpoutensuoe matepuanoseaeuue / JI.U. Isopkun, O.JI. IBopkuH.
-M. : Undpa-Umxenepus, 2013. - 832 c¢. - ISBN 978-5-9729-0064-0 ; To xe [ DaeKTpOHHBII pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeueHb yueOHO-MeTOANYECKOr0 00eceYeHUsI CAaMOCTOSATeIbHOI padoThl 00yua-
OIIUXCS M0 TUCHUILINHE

1. Meroauyeckue ykazaHHsl IO OpPTaHHU3alMU CAMOCTOSITEIbHOM PabOTHI CTYIEHTOB IO
mucuuIinie « Marepuansl B IpOEKTUPOBAaHUU ropoAckoil cpeas». [Iaruropek: CKOY, 2023.

2. MeTonyeckre yKa3aHus K TPAKTHUYCCKAM 3aHATHAM 10 JUCITUTUINHE « MaTepuaisl B
IIPOEKTUPOBAHNHU FOpPOACKOH cpeapl». [Iaturopck: CKOVY, 2023.

Ilepeyennb pecypcoB HHGOPMANIMOHHO-TeJIe KOMMYHUKAUMOHHOM ceTH « UHTEe pHE T,
HEeO00XO0TUMBIX /IJIsl 0CBOE HUS TUCIHILIN HbI

1. OBC «YHuBepcuteTckas oubmmoreka onnaitny - http://biblioclub.ru

2. JluneH3noHHas MOJHOTEKCTOBass 0a3za 3iekTpoHHbIX u3ganuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snexktpoHHas oubmuoreka e-library— wwwe.elibrary.ru
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INPAKTUYECKOE 3AHATHE 7. Kepamnueckne MaTepuaJibl.

Heanb 3ansTHSA: N3yYeHHE KEPAMUYECKUX MAaTEPHAJIOB.

3HaTh: OCHOBBI aPXUTEKTYPHOTO MAaTEPUATIOBEACHUS

YMeTh: 000CHOBAHO BBIOMpAaTh METOJIbI BBHINOJIHEHHUS CTPOUTEIBHBIX MPOLECCOB M UX
IIOCJIEIOBATEIBHOCTD IPU BO3BEACHUH 3/1aHUN M COOPY)KEHHUH € Pa3IMYHBIMU apXUTEKTYPHBIMU
U JU3aiHEpCKUMU DPEIICHUSIMH; MPOU3BOAUTH pa3padOTKy MPOEKTHO-TEXHOJOTUYECKON TOKY-
MEHTAllMY Ha CTa/INH IPOEKTUPOBAHNUS U BO3BEACHHUS 31aHUM.

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
aApPXUTEKTYPHOTO MaTEPHUAJIOBEACHNUS M HAaBBIKOB PAllMOHAIBFHOTO BBIOOpa apXUTEKTYPHBIX MATe -
pHaJIOB.

TeopeTnueckass 4acTb: B moHsATHE «KepaMUYEeCKHE MaTepUaibl U U3JEIHS» BXOAUT
IIMPOKUI KpPyr MaTepUalIoB C Pa3IU4YHbIMM CBOMCTBaMHU, U3TOTOBJIEHHBIX U3 INIMHBI CIOCOOOM
00)KHTa MPH BBICOKUX TeMmepaTypax. VX KiacCuPHUIMPYIOT 10 Py MPU3HAKOB.

[lo Ha3HayeHMIO KepaMHUYeCKue M3ZeNus MOAPa3ACAIOT Ha CJIEAYIOIME BUbI: CTEHO-
BblC, OTJEJIOYHbIE, KPOBEJbHBIC, JJS TOJOB, JUISI HEPEKPBITUH, IOPOXKHBIE, CAHUTAPHO-
TEXHUYECKHE, KUCIOTOYHOPHBIE, TEIIOU30JSALMOHHbIE, OTHEYIIOPHbIE, 3alI0JHUTENN A 0eTO-
HOB, J€KOPaTUBHO-XY/10’)KECTBEHHAsI KEpaMUKa.

ITo cTpykType pa3indaroT KepaMHUECKUEe U3IeNIUs C HOPUCTHIM M CIIEKIIMMCS (TUIOTHBIM )
yepenkoM. [lopucTeIMU cunTalOT U3JIENHs ¢ BOJONOMIONIEHHEM o Macce Ooiee 5%. K Hum ot-
HOCSTCS U3JIeNHUs, Kak TpyOoi KepaMHUKH — KEpaMHUUYECKUE CTEHOBBIE KUPITHY U KAMEHb, U3eTTHS
JUIL KpPOBJIM M NEPEKPBITUH, NPEHaXXHblEe TPYObl, TAK U TOHKON KEpPaMHMKH — OOJIMIIOBOYHBIE
IUTUTKH, (asHCOBBbIE M3nenus. K MIIOTHBIM — OTHOCST M3/EJHS C BOJOIOIJIONICHHEM 110 Macce
MeHee 5%.

Texnosnorus.

HckyccTBeHHbIE O0XKUIOBBIE KEpaMUYECKHE MaTepuaibl MOIy4aroT B Pe3yJbTaTe BHICO-
KOTeMIlepaTypHOi oOpaOOTKM MIMHHUCTBIX MOpOJA. B 3aBHCHMMOCTH OT BIaXKHOCTH HCXOJHOTO
CBIPbS M 3aJJAHHBIX CBOMCTB IOTOBOTO M3/ENUsl MPUMEHSIOT HECKOJIBKO CIIOCOOOB MOATOTOBKU
(OpMOBOUHOI Macchl, OTJIMYAIOLMXCA cojJepkaHueM BoJbl. Ilpu mosycyxom crocobe Biax-
HOCTb IJIMHBI HE JOJDKHA IpeBblaTh 12 %, npu miacTuaHoM — 25 % u npu TUTheBOM (IUTUKEp-
HOM) — 60 %. IlepBbIM METOAOM MOJIy4AIOT U3JENHS IUIOTHOW CTPYKTYpHI (10OJI0Bas MIMTKA) U
OYCHb TOYHBIX Pa3MEPOB (JIUIEBOW KUPIHY), BTOPHIM — TPYOBI, YePETHILy, KHPIIUY U KAaMHH psi-
noBble. TpeTuit MeTo OCHOBaH Ha ClIOCOOHOCTH ITTMH 00pa30BbIBATh BBICOKOITO/IBUKHBIE

OJTHOPOJIHBIE HepacclauBarolMecs CMecH, 00Jaiarolie Py MOBBILIEHUH TeMIIepaTyphl
xopoiueil Brarooraayeii. CaHUTapHO-TEXHUUECKHUE U3JIEIHS CI0KHON KOHQUTypaluu — MOWKH,
PAKOBHHBI, BAHHBI — (POPMYIOT MyTEM 3aJIMBKH CMECH B BBICOKOIIOPUCTHIE TUIICOBBIE MM I1JIaCT -
MaccoBble (POPMBI, B KOTOPBIX OHA 3arycTeBaeT. bombIIMHCTBO U3/1eHid Tociie (POPMOBKH CyIIAT
U MOJIAIOT Ha 00ur 110 cniekanus npu Temnepatype 1000...1300°C. [Ipu o0Gxure u3 coipbs ynua-
JSIeTCsl KpUCTAJTIM3allMOHHAs BO/1a, 00pa3yloTcs HOBbIE COEIMHEHHU S, YACTUIbI KOTOPBIX CIIEKa -
10TCs1, 00ecreunBas IPOYHOCTh M BOJOCTOMKOCTD U3IEITH.

[Ipomecc cymku U 00KHUTa COMPOBOMXKIACTCS BO3AYIIHOW W OTHEHHOW YCaJOYHBIMU JI€-
¢dopmarusamu. [l yMEHbLICHUS yCaJ0UHBIX AeopManuil JOMOTHUTEIBHO BBOJISATCS B ChIPhE-
BYIO CMECh OTOLIAIOIIME JOOABKH: IIAMOT, NE€COK, IUIaK U T.1. |11 CHUKEHUsI SHEProOeMKOCTH
Ipolecca, MOBBIIICHHUS IUIOTHOCTH U MPOYHOCTU H3AEIHH B (POPMOBOUYHYIO MacCy BBOJSAT J0-
0aBKH- TUIaBHU (OTXO/bI CTEKJIA HJIM TaKHE MOJIOTHIC IPUPOIHBIC CTEKIIA, KaK INEePIHUT, MOJIEBON
umar). IImacTuyHOCTh IIMHSAHON MacChl U3MEHSIOT PACXOI0M BOJbI MIIM BBEJICHUEM CIELHAJIb -
HBIX OPTaHUYECKHUX IIACTHQHUIUPYONMX 100aBoK. ObjerdyeHrne u3aenui, MOBBIICHHE UX aKy-
CTHUYECKUX M TEIJIOU30JISILIMOHHBIX CBOMCTB JAOCTUraeTCsl HCIOJIb30BAHUEM I1E€HO-, ra3000pa3y-
IOIIMX BEUICCTB MJIM BBITOPAIOIIMX JOOABOK — JAPEBECHBIE OTXOMBI, TOPQ, TPaHyIUPOBaHHAS Ma-
KyJarypa.

Ilo Temneparype 1uiaBIeHUs KEpAMUYECKUE MAaTEpUAIbl U U3JAEIUS MOAPA3JIEISIOT: Ha
JIETKOIIJIaBKUE — C Temmeparypoil miasneHus Hike 1350°C; TyromiaBkue — ¢ TeMIepaTypoi



iasnenust 1350°C — 1580°C; orneynopusie — 1580 — 2000°C; BbicIel OrHEYIOpHOCTH — OoJiee
2000°C.

IIpumenenue.

[TyréM ncronb30BaHMs BCEBO3MOMXHBIX TEXHOJIOTHYECKHX CIIOCOOOB MOTYy4aloT Kepamu -
Yyeckue MaTepuaibl pa3HOTO Ha3HAYEHUS U 001aCTH IPUMEHEHUsS: KOHCTPYKIIMOHHBIE, OT/1E10Y -
HbIe MaTepuaibl 1 MaTepHallbl CIIEIMATbHOIO HA3HAYCHUSI.

K KOHCTPYKLIMOHHBIM HM3J€IMSAM, SKCIUIyaTUPYEMBIM B YCIIOBHUSX ACHCTBHS Harpys3ok,
OTHOCSTCS TaKHe€ CTEHOBBIE MAaTe€pHaJIbl, KAK KUPIHUY U KAMHHM KEPAMHUECKUE, KPOBEJIbHBIE — Ke-
pamuyeckas yepernuua, Tpyosl — BOJOIPOBOAHBIC, KAaHATM3AMOHHbBIE U ApeHaxHble. Kpome To-
ro, KUpIUY NPUMEHSIOT I KJIAJKU CTOJI0UYAThIX (YHIaMEHTOB B MAJIO3TAXKHBIX 3/1laHUSAX U KO-
JIOHH, a TaK)Xe JUId 3aBOJACKOT0 M3TOTOBJIEHHUS KPYIHOPa3MEpHBIX OJOKOB M OJHO-, JIByX- U
TPEXCIOMHBIX NaHesiell. B MHOrOCIONHBIX HapyXHBIX MaHENSAX Ul MOBBILEHUS TEIJIO3allHT -
HBIX CBOMCTB HCIIOJIb3YIOT IUIUTHBIN YTEIJIUTENb.

OteuecTBeHHbIE U 3apyO€’KHbIE 3aBOJbl BBITYCKAIOT PSAOBOM IMOJHOTENBIA KUPIHY
65x125x250 MM 1 GOJIBIIIOE KOJIMYECTBO €r0 MOIU(PUKALINNA, OTIMYAIONMXCS BBICOTOH (MOTYIIb-
HbI — 88 MM, /1BOMHOI — 138 MM) 1 HalmM4KeM pa3HON BEIMYMHBI ITYCTOT, UX POPMOI U pacmo-
JoxeHueM. BplmyckaroT mopu3oBaHHBIM pagoBodt kuprnuu MI125 mmotHocthio 950 kr/mM3 u
KpynHO(OpMAaTHBINA MyCTOTENbIN KepaMuiyeckuii kameHb 350x250x219 MM Toii e MapKu IUIOT-
HOCThIO 790 kr/M3. fdencrast CTpyKTypa dTHX MaTePHAIIOB, MMOTydeHHAs BBEJACHUEM KOMILJIEKC -
HBIX NOPOOOPa3yIONMX 100aBOK, IMO3BOJIET 3HAUUTEIBHO YMEHBIIUTh TOJIMHY CTEHBI, COXpa-
HUB €€ HECYIIYI0 CIOCOOHOCTh U BBICOKHE TEIMJIO3AMTHbIE CBOMCTBA. TemIOTEXHNYECKUE TIOKa-
3aTed OTPAXKIAIOUMX KOHCTPYKLIMN U3 MEJIKOLITYYHBIX U3JIEJIUIA 3aBUCAT HE TOJIBKO OT CBOWMCTB
IPUMEHSEMBIX M3/EIHi, HO U IUIOTHOCTH M KOJMYECTBa KiIaJo4yHoro pactBopa. [lo 3Toii mpu-
YMHE TOPU30BAHHBIE KUPIHUYM (KAMHH) TOUYHBIX pa3MEPOB YKJIA/IbIBalOT Ha CHIELHUAJIbHBINA CTPOU -
TENBHBIN KJIEH ¢ MaJoi TONIIMHOM IBa — 2 MM HJIM Ha TEIJIOU3OJSIITUOHHBIN (TETUIBIN) pacTBOp
—10...12 mm.

K oTnenounsiM kepaMUueCKUM MaTepUaiaM U U3AEIUsAM OTHOCAT JUIEBOM KUpIUY U 00 -
JUIOBOYHBIE TUIMTKU PA3JIMYHBIX pa3MepoB U (HOpMbl. J{Jis MOBBIIIEHUS 1€KOPATUBHOCTH JIMIIE -
BbI€ TPaHU TUX U3JEJINN MOKPHIBAIOT KEPAMHUUECKON KpacKoii-aHroOo, OeCIBETHOM MU 1IBET-
HOHM THa3zypbio. AHro6a mpeacTaBisieT co00l CMECh KAOJMHOBBIX O€JIBIX TJWH C MUTMEHTAMH.
['a3yps COCTOUT M3 CMECH JIETKOIIJIABKUX COSAMHEHUN U MUTMEHTOB, 00pa3yIoLUMX PU 00KUTe
CTEKJI000pa3Hble LBETHBIC MOKPBITUSA. B 3aBUCUMOCTH OT KOHKPETHOIO Ha3HA4€HUs K CBOIl-
CTBaM MaTEpUAJIOB ATOrO Kilacca MPEABABISIIOT pa3jinyHble TpeOoBaHUs. Tak, MIMTKYU A7 MO-
KPBITHUS 110J1a JOJKHBI OBITh IPOYHBIMM Ha yAap U UCTUPAHUE, BOJOCTONKUMHU U BOJOHEIIPOHHU -
aeMbIMU, (hacajHast KEpaMuKa — BO3/IyX0- U MOPO30CTOUKOM.

K marepuanam crenuanbHOro Ha3HA4YE€HUs OTHOCAT CAaHUTAPHO-TEXHUYECKYI0, KHUCIOTO-
CTOMKYIO, OTHEYNOPHYIO, TEIUIOM3OJSALUOHHYI0 U JIEKOPATHUBHO-XYHAO0KECTBEHHYIO KEPaMUKY.
OCHOBHBIM CBHIpbEM JJISl MOJYYEHUS CAHUTAPHO-TEXHUUYECKUX M3/EIMM CIy)KaT OeNoXryiumecs
IJIMHBI B CMECH CO CTEKJI000pa3yroIMMU IJIaBHSAMU U OTOLAIONMMU Jo0aBKaMu. M3menss co-
OTHOILIEHHE KOMIIOHEHTOB M TEXHOJIOTHIO (POPMOBAaHUS U OOXKUIa, MOIYy4aroT (hasHCOBBIE, MO-
nybapdoposbie U papdopoBeie U3AEHHA, KOTOPHIE MEPEUUCICHBI B MOPSIKE BO3PACTAHUS UX
IJIOTHOCTU U MpoyHocTU. Hanbonpnmii 00beM B CTPOUTENBCTBE MPUXOAUTCS HA OTHOCUTEIBHO
MOPUCTBIE (PasTHCOBBIE U3/EIHS, BOJOHEIIPOHUIIAEMOCTh KOTOPBIX 00€CIIeYNBaIOT IJ1a3ypOBaHU -
€M IIOBEPXHOCTH.

Kucnorocroiikue MaTepralibl B BUJE ININTOK U KUPIIUYEH [TOJIy4arOT U3 KUCIOTOCTO KU X
ruH. VX UCTIONB3YIOT AJIS 32l THI MOJIOB, CTEH, TEXHOJIOTMYECKOTO0 000PYI0BaHUSI Ha XUMUYE -
CKUX IPENPUATHSX.

OrHeynopHble MaTepuatbl UCTOIB3YIOT I (PyTepOBKH (3aIMTHON BHYTPEHHEH OO0IH-
IJOBKHM) BBICOKOTEMIIEPATYPHOIO TEXHOJOTHMYECKOro 00OopyaoBaHUs. MakcumanibHas TemIepa-
Typa MX DOKCIUTyaTallUM OIIPEAEISETCS COCTABOM CbIPbs: IPU IOBBILEHHOM COJAEpKaHUU
kpemHe3ema Si02 monydaroT JMHACOBBIC OTHEYIOPBI C TEMIIEPATYPOM HCIIOJIb30BAHUS 0



1650°C; u3 orneynopusix rmH (mamotHbie) — 10 1400°C, u3 rimuo3ema A1203 — ceeime 1750
°C.

Termon3onAMOHHbBIE MaTepUasbl U U3JENHUSI HA OCHOBE INIMHUCTOIO ChIPbs MPOU3BOAST
B BUJI€ BBICOKOIIOPUCTHIX MEHOJUATOMUTOBBIX KUPIUYEH, IPUMEHSIEMbIX B OCHOBHOM ISl TEIl -
JIOU3OJIALMN TEXHOJIOTHYECKOT0 000pYAOBaHMS, M PHIXJIBIX CHITYYMX MaTepHAJIOB: KEPaM3HUTO-
BOTO IpaBus M aryionopuToBoro melHs. lociaenHue momydaroT METOAOM BCITydMBaHUS OTQOp-
MOBAHHBIX TPaHyJ WM APOOJIEHUEM CIIEKILEroCs ChIPbsl C OTXOJAMU YISl IPH OOKUTE CBBIIIE
1000°C. Ux ucnonb3yrOT B Ka4€CTBE TETJIOM3OJALMOHHBIX 3aChITOK ISl YTEIJICHUS MOJIOB, 10 -
TOJIKOB, CTE€H, a TAK)KE 3aIIOJTHUTENEH IETKIX OETOHOB.

HpaKTI/I‘leCKaH YacCTb: BOIIPOCHI AJId CO6CCCI[OBaHI/ISI.

Bomnpocsr:

1. Ha xakwue rpynmnsl KJI1acCuUIIUPYETCst KUPITAY I10 UCXOJHOMY MaTepHalry, pasmepam?
2. Yro moka3pIBacT Mapka Kupmuia?

3. Pa3zmepsl kupnuya.

4. Kakue maTepuainsl U U3/1e11s Ha3bIBalOT KEPAMUYECKUMU?

5. Ha ocHOBe KakuX MPU3HAKOB IPUHATO KIacCU()UIUPOBATH KEPAMUUECKUE U3 ?
6. KakoBbI cocTaB 1 CBOMCTBA TJIMH, K&K OCHOBHOTO CHIPBS ISl IIPOU3BOJICTBA KEPAMHU-

Ku?

7. Kakue 100aBKM U ¢ KaKOH IEIBI0 BBOJIAT B COCTaB KEPaAMUUECKON MacChl?

8. Uem oOycnioBneHa miactTuyHocTh IMH? Kak ee perynupyrot?

9. Ha3oBuTE OCHOBHBIE 3TAIlbI MPOU3BOJCTBA KEPAMUUECKUX U3/AETHH.

10. Kakue criocoOsl opmoBaHus nznenuii Bel 3Haete?

11. Ipu xakoi TeMIepatype ¥ mouyemMy NpoBOAAT CYIIKY U OOXKHUT KepaMHUUECKHUX U31e-
aui?

12. Ha3oBuTe CBONCTBA U BUJIbI CTEHOBBIX KEPAMUYECKUX U3JICIIUH.
13. [epeuncauTe U KPaTKO OXapaKTEPU3YHTE OCHOBHBIE BH]IBI KEPAMHUECKUX H3ICITHIHA.

Ilepe4yeHbL OCHOBHOM JIMTEPATYPbI

1. TuxonoB FO.M. CoBpeMeHHbIE CTpPOUTENbHBICE MaTEpPHAIBI U APXUTEKTYPHO-
CTpouTeIIbHBIE cucTeMbI 31aHui. YacTh [. CoBpeMeHHbIE CTPOUTEIBHBIE MATEPHUATIBI JIJIS1 YACTEH
3naHuil [DnekTpoHHBIA pecype| : yuebnoe mocodue / FO.M. Tuxonos, C.I'. 'onoBuna, A.O.
[Mapanenko. — OnexkTpoH. TekcTtoBble naHHble. — CII6. : CankTt-IleTepOyprckuii rocymap-
CTBEHHBIM apXUTEKTYpHO- CTpoUTeNnbHBI yHUBepcuteT, DbC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum goctyma: http://www.iprbookshop.ru/74377.html

IlepeyeHb 10MOTHUTEIBHOM JTUTE PATYPbI

1. OpnoBa A.M. ®U3MKO-XMMHYECKHE METObl aHAINW3a MaTepHaIoB [DIEKTPOHHBIN
pecypc]: yae6HOe mocodue/ Opnoa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBBIE JTaHHBIE.—
M.: MOCKOBCKMI rocyJapCTBEHHBII CTPOUTENbHBINM YHUBEpcUTET, Al IIu Op Menua, ObCACB,
2016.— 205 c¢.— Pexum goctyma: http://www.iprbookshop.ru/49873.— 3BC «IPRbooks», mo
1apoJIt0

2. Kanyctun, @.JI. CpoiicTBa MarepHaJoB W H3JENUNA: JTAOOPATOPHBIA MPAKTHKYM:
yaebHo-MeToanueckoe nocodue / @.JI. Kanmycrun, A.M. Cniupugonona, .B. ®omuna ; Munmu -
cTepcTBO 0OpazoBaHus u Hayku Poccuiickoit denepannu, Ypanbckuit (henepanbHbIi YHUBEPCH -
teT uMeHu nepsoro lIpesuaenta Poccum b. H. Enbuumna. - ExatepunOypr : M3nmaTenscTBO
VYpansckoro ynuepcutera, 2014. - 93 c. : wi., Tabn., cxem. - bubauorp. B kH. - ISBN 978-5-
7996- 0971-9;

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

3. JIBopkun, JI.U. Crpoutensuoe matepuanoseaeuue / JI.U. JIsopkun, O.JI. JIBOpKHH.
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-M. : Uadpa-Unxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To e [ DNeKTpOHHEBIH pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb yueOHO-MeTOANYECKOr0 00eceYe HUsl CAMOCTOATEIbHOI padoThl 00y4a-
OIUXCS M0 AUCHUILINHE

1. Meroanyeckue ykazaHus MO OPTaHU3ALUU CAMOCTOATENBbHOIN pabOThI CTYIEHTOB MO
JucuuIuInHe «MaTepuansl B IPOEKTUPOBAHUY TOpOJICKOM cpenby. Ilaturopck: CKOY, 2023.

2. Metoanyeckue yka3aHusl K MPaKTUYSCKUM 3aHATHSIM 110 AUCHUIIIHHE «MaTepuaisl B
MPOEKTUPOBAHUU FOPOJACKOM cpeap». [Isturopck: CKOVY, 2023.

IlepeueHs pecypcoB HH(pOPMALMOHHO-TeJIe KOMMYHHKAIMOHHOI ceTn « MHTEe pHE T,
HEeO00XO0IUMBIX VISl 0CBOCHH S TUCHUNJIHHBI

1. BBC «YHuBepcurerckas OubimroTeKka ormaiin» - http://biblioclub.ru
2. JluueH3MOHHAS TTOJIHOTEKCTOBas 0a3a 3nmeKTpoHHBIX u3ganuii —IBC «IPRbooks»

http://www.iprbookshop.ru

3. Hayunas snextponHas oubmuoreka e-library— wwwe.elibrary.ru

4. DnexTpoHHas OMONIMOTEKa U 3JIEKTPOHHBIA Katanor HaydyHou Oubianoreku CKOY —
http://catalog.ncstu.ru/

5. I'ocynapcTBenHas myOnuyHasi HaydyHO- TexHudeckas Oubimnorexka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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INPAKTHYECKOE 3AHATHUE 8. MatepuaJbl U3 MeTAIOB M UX CIJIABOB.

Leab 3aHATHA: N3yICHUE MAaTEPHAIIOB M3 METAJUIOB U UX CILJIABOB.

3HaTb: OCHOBBI APXUTEKTYPHOTO MaTepHaIOBEACHHS

YMeTh: 000CHOBAaHO BHIOMpATHh METOJBI BBITOTHEHHUS CTPOUTEIBHBIX MPOIIECCOB M HMX
MOCJIeIOBATENFHOCTH TP BO3BEACHHUH 3/IaHUN M COOPYKCHHI C Pa3IMUHBIMHU apXUTEKTYPHBIMU
W JIU3aifHEPCKUMH PEIICHUSMU; TPOU3BOIUTH pa3pabOTKy MPOEKTHO-TEXHOJIOTUIECKOU JIOKY-
MEHTAIINH Ha CTaIUH MPOCKTUPOBAHUS M BO3BEJICHUS 3/TaHUH.

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
aApPXUTEKTYPHOTO MaTEPHUAJIOBEACHNUS M HAaBBIKOB PAllMOHAIBFHOTO BBIOOpa apXUTEKTYPHBIX MATe -
pHUaoB.

TeopeTnueckasi yacTb: MeTauibl MPEACTABISIOT COO0M HEOPraHMYECKHUE KPYIHOKPH-
CTaJNTMYECKHE BEILeCTBa, 00MagaroNie crneupuIecKuM MEeTaJUTMYeCKUM OJIECKOM, TIaCTUYHO -
CTBIO, BEICOKOW MTPOYHOCTBHIO, JIEKTPO- U TETUIOPOBOAHOCTHIO, KOBKOCTHIO M CBAPHUBAEMOCTEIO.

MeTausl ¥ BX CIUIABBI AEIAT (KIaccu(PUIMPYIOT) Ha JIBE TPYIIIEL: YEpHBIE U nBeTHBIE. K
YEPHBIM METAJIaM OTHOCSAT JKEJIe30 W CILJIaBBl HA €ro OCHOBE (YyryH H cTaib). K IBETHBIM Me-
TaJjlaM — BCE METaJUIbl U CIUIABbI, HE cojepxaime xene3o. Hanbosee mmpokoe npuMeHeHUe
MMEIOT METAJJIbl U CIIaBbl HA OCHOBE aJIFOMHUHUS, MEH, IMHKA, TUTAHA U psJia JPYyrux MeTa -
JIOB.

Meranmndeckre MaTepralbl CTPOUTEIHLHOTO Ha3HAYCHHSI TPOU3BOIAT METOJIOM IIPOKaTa
(yucTel, mpoduiu, OaNKM), SKCTpy3UeH (CTEpKHHU, MTPOBOJIOKA), PECCOBAaHUEM (3aKJIAIHbIE JIe -
TaJm).

KoHTponb OCHOBHBIX MOKa3aTeseld METAIJIOB M CIIABOB IMPOBOJSAT IO MPEey MPOYHO-
CTH Ha CKaTHe, U3rud, pacTsbKeHHe, KpydeHue, yaap, TBepAocTh. [Ipu u3yueHun cBOMCTB Mme-
TAJJIOB (CTJIaBOB) OOJIBIIIOE BHUMAHUE YACISIOT TaKXKe MUCCIIEIOBAHHUIO MPOIECCOB UX pa3pyIle -
HUS TI0J1 BO3JICHICTBUEM arpeCCUBHBIX CPeJl, MUKPOOPTaHU3MOB, BBICOKUX TEMIIEPaTyp U OTHSI.

CkopocTh KOPPO3MOHHOTO pa3pyIeHHs] MeTaljla 3aBUCUT OT €r0 XMMHUYECKOTO COCTaBa U
MUKPOCTPYKTYpbI, OT KOHLIEHTPALMK U TEMIIEPaTypbl arpecCUBHOM cpeabl. Kopposuto meTanios
B 3aBUCHMOCTH OT IPUYMH, BBI3BABIINX Pa3pylICHHE, MTOAPA3ICIAIOT: HA XUMHUYECKYIO, BHI3bIBA-
eMyro aelictBueM cyxux razoB O2, SO2 u apyrux npu BBICOKMX TEMIIEpaTypax WM ¢ OpraHuye-
CKHMH KHJIKOCTSMH; 3JIEKTPOXUMHUYECKYIO, MPOSBISIOUIYIOCS B BOAHBIX pacTBopax. Paspye-
HUE MOXXET MPOMCXOAUTh, KAK PABHOMEPHO IO BCEH MOBEPXHOCTH, TaK U HEPABHOMEPHO, UTO
HauOoJiee onacHo.

[Ipenoxpanenue u3IENHl OT KOPPO3UU JOCTUTAETCS MYTEM MOBBIICHUS OJHOPOIHOCTH
CTPYKTYPBI U COCTaBa, BBEACHHUS JIETUPYIOIIMX 100aBOK, HCKIIOUEHUS Ae(PEKTOB MOBEPXHOCTU H
MPUMEHEHUS CIIEIUATbHBIX METOIOB 3alMThl. KOppO3MOHHOCTOIKIE METAJUTMUYECKHUE TOKPBITHU ST
(MeTanmu3anys) HAaHOCATCS CIIOCO0aMMU: MIIAaKUPOBAHUS (HaHECEHHE Ha MMOBEPXHOCTh METAJIIH -
YECKUX JIUCTOB, TJIUT, MPOBOJOKHU, TPYO TOHKOTO CIIOS JPYroro MeTallja Ui CIijlaBa TEPMOME -
XaHUYECKUM CITOCOOOM), TaTbBAaHUYCCKUM WIIH TOPSIYUM criocobamu. M3nenus takxke oOpada-
THIBAIOT TEPMOXUMUYECKU H TOKPHIBAIOT MMOBEPXHOCTHU U3JICTHI JTAKOKPACOUYHBIMH COCTaBAMH.

MeTamisl SBISIOTCS HECTOPAEMBIMH MaTepHalaMH, OJHAKO WX BBICOKAs TEIUIOMPOBOJ -
HOCTh MPUBOAMT K UX PACIIMPEHUIO M BHYTPEHHUM HAMPSHKEHUSAM, pa3MATdeHUI0, n1ehopMaliu -
SM, paCTPECKHMBAHUIO, YTO B KOHEYHOM HTOTE€ BBI3bIBAECT MOTEPIO HECYIIEH COCOOHOCTH KOH-
CTPYKUUH. 3alMTHBIE MEPbl OCHOBAaHbI HA CO3JaHUH MOBEPXHOCTHOTO TEIUIO3AIMTHOIO CJIOS U3
0eToHa, KUPMHUYa, [[EMEHTHO-TIECUAHbIX WU TJIWHSHBIX OTHE3alMTHBIX IITYKATYPOK, BCIYYH-
BAIOLIMXCS OTHE3AIMTHBIX KPACOYHBIX COCTABOB, TMIICOCOAEPIKAIMX JIUCTOB U IUIHT.

Texunosnorus v npuMeHeHMe.

[lepByto Tpymiry, UCHOIB3yeMBbIX B CTPOUTEIHCTBE METAIIMYECKUX MAaTEpHAIIOB, 00pa-
3YIOT YEpHbIE METaJUIbl, KOTOpble UMEIOT Hambojee MaccoBoe IMpuMeHeHue. UyryH comep uT
yriepona C B konudecTse 2,14...6,67 %, u cranb — 10 2 %. Uem Oonblie conepkaHue yrieposa,
TeM OOJbllle MPOYHOCTh Ha CXKATHE U XPYINKOCTh METAJUIa, YeM MEHbILE €ro KOJUYEeCTBO, TEM
MJIaCTUYHEE CIUIAB, a TAK)KE IMOBBIIIAETCS €r0 KOPPO3MOHHASI CTOMKOCTB. [loaTOMy uyryH wmc-



MOJIB3YIOT B KOHCTPYKIUSX, BOCIPHHUMAIOIIMX C)KMMAIOLME HArpy3KH, HallpuMep TIOOWHTH B
METpPO U OamMaky 1OoJ KOJIOHHBL, U JUIS U3TOTOBJICHUS KaHATU3allMOHHBIX TPY0. CTab HCIob -
3YIOT B KOHCTPYKILHUSX, BOCIPUHUMAIONIMX W3THOAIONME U PACTITUBAIONME YCUIUS — OayKw,
apMarypa, IpoQGUIbHbIC H3/ICHS U JIUCTHI K T.]I.

UyryH monydaroT B JOMEHHBIX TeUax W3 Kelle30coepkanmx pya. B cocraB uyryHa,
KpOMe JKeJie3a U Yriiepo/a, BXOIIT MPUMECH KPEeMHHUsS, MapraHia, pocdopa u cneruaibHbie Jie -
THpYIONMe 100aBKU (HUKEIb, MAaTHUM, AIFOMUHUN, KPEMHHH ), KOTOPBIE MPUIAIOT CIUIaBY BHICO -
KHE MEXaHMYECKHE CBONCTBA, 00ECIEUMBAIOT U3HOCO-, XKapo- U KOPPO3HMOHHYIO CTOHKOCTh. B
3aBUCUMOCTH OT XMMHMYECKOTO COCTaBa U MHUKPOCTPYKTYPHI BBITYCKAIOT OCJNbIA, Cepblid, BBHICO-
KOIPOYHBIA U KOBKUH YyTyH.

Benplif 4yryH cocTaBisieT OONBIIYIO YacTh BBITYCKAeMON METaJUTyprH4eCKOM MPOIYKIIUU
U UJET Ha nepepalboTKy B cTasib. Cephlil UyryH MPUMEHSIOT AJISl U3TOTOBIECHUS (PaCOHHOTO JIUThS
CTPOHUTENHHOTO TpodmiIs (paguaTopbl, CAHTEXHUKA U apXUTEKTYPHO- XYyJI0KECTBEHHBIE H3JIE-
nusi). BRICOKOTIPOUHBIA M KOBKUN YyTYH HCTIOJB3YIOTCS B MAIIMHOCTPOCHHH.

JUIs 3HAYMTENBHOTO MOBBIIICHUS TUIACTUYHOCTH JKEJE30YIIIEPOJUCTHIX CIIABOB UYI'YH
MEepEIUIaBIsOT B CTalb. B mpoiecce miuaBku, KOTOpask MOXKET MPOXOJUTH B KOHBEPTEpax, Map-
TEHOBCKHX HJIM 3JICKTPOIEYax, U3 YyryHa ITyTeM OKHCIICHUS U MEPEBO/Ia B IIUTAK YIAISIOT U30BI-
TOK yriepoja, Mapratia, kpeMaus, pocdopa. Cranp kiaccupuuupyroT: o crnoco0y mpou3BoI-
CTBa — MapTEHOBCKAsl, KOHBEPTEPHAs, FJICKTPOCTAIIb; 10 XHMHUECKOMY COCTaBY — YIJIEPOIAMCTASI,
JIETUPOBAaHHA, 110 HA3HAYEHUIO — KOHCTPYKIIMOHHAS (CTPOUTENbHAS M MAIIMHOCTPOUTEIbHAS),
WHCTpYMEHTaJbHas, CIIEI[MaTbHOTO HAa3HAUEHHUS.

VYraepoaucTyro cTanb OOBIKHOBEHHOTO KAadeCTBa BBIMYCKAIOT ISl CTPOUTENIbHBIX ILIEJeH.
KauecTBeHHYI0O KOHCTPYKIIMOHHYIO CTallb UCIOJNB3YIOT B MAalIMHOCTPOEHUU U JJII OTBETCTBEH -
HBIX CTPOUTENBHBIX KOHCTPYKIIMH. BBICOKOKaYeCTBEHHYI0O MHCTPYMEHTAJIbHYIO — JUIsI M3TO-
TOBJICHUSI PEXYIMX WHCTPYMEHTOB, INTaMMoOB. [[s1 M3rOTOBIEHUS] HM3EIUNA CTPOUTEIHHOTO
Ha3HAaY€HUsI B OCHOBHOM MPUMEHSIOT cTaib cienyronmx mapok: Ct0, Crl, Cr2, C13,..., C16. I1o
Mepe yBeIHYeHHUs IU(PhI MOBBIIIAETCS MPOYHOCTh M CHUXKAETCS MIIACTUYHOCTH ciiaBa. Kade-
CTBCHHBIC KOHCTPYKIIMOHHBIE YIICPOTUCTHIE CTAIH TOIPA3IENIAIOT B 3aBUCIMOCTH OT CO/IepIKa-
HUs yriaepoja: Ha Mmanoyriepoaucteie (10 0,25%), KOTOpble XOPOIIO CBapUBAIOTCS, MIACTUYHBI
Y HA/ICKHO pabOTalOT B CBAPHBIX M KJIETIAHBIX CTPOUTEIHHBIX KOHCTPYKIHSX; CPETHEYTIICPOIH -
ctoie (10 0,55 %) — Xyxe cBapuBaroTCs, 60Jiee IPOUYHbIE U XPYIKUE, UX IPUMEHSIOT JJIS U3r0-
TOBJICHHS J€Tajlel, paboTarommx Mpu OOJBIIMX HAarpy3Kax; Beicokoyriaepoauctsie (10 0,80 %) —
JUTSL ©3TOTOBJICHUS IPY>KUH, pECCOp, 3y0UaThIX KOJIeC.

[ToBbIIIEHHE KOPPO3MOHHOW CTOMKOCTH, CHUKEHHE XJIAJI0JJOMKOCTH, 3aMeIJICHUE CTape -
HUS TOCTUTAETCS BBEJACHUEM IIPH BapKe CTAJH JIETUPYIOIMX J00aBOK (XpOM, MapraHel], HUKEb,
K0OanbT, MOMUOEH, KpeMHUM U T.1.). JlernpoBaHHBIE cTalU KIACCUPHUIIUPYIOT 110 XUMUYECKO -
MY COCTaBYy M Ha3Ha4YeHHIO. B 3aBUCHMOCTH OT CyMMAapHOTO COJEp>KaHUs JJOOABOK BBITYCKAIOT
HHU3KOJIETHpoBaHHble cTtanmu (10 2,5 %), cpemneneruposanubie (2,5...10 %) U BBICOKOJIETH-
poBanHbIe (Oosee 10 %).

JUis IpOU3BOACTBA SJIEMEHTOB HECYIIMX CTAIBHBIX KOHCTPYKIMHA U TTPOQUICH UCIIOIb-
3YIOT HHU3KOJIETUPOBAaHHBIE KOHCTPYKIIMOHHBIE CTaH, [UIS PEXKYIIETO W W3MEPUTEIHHOTO WH -
CTpyMEHTa — HHCTPYMEHTANIbHBIC, A paOOThl B YCIOBHSIX JCHCTBHS BBICOKHX TEMIEPATyp,
arpeccUBHOM CpeJibl U T.J. — JIETUPOBAHHBIE CTAJIU C OCOOBIMU CBOICTBAMU.

[IpeumyrecTBa NErMpPOBAaHHBIX CTAJICH MPOSBISAIOTCS B OONBIICH Mepe Mocie JOMOIHU -
TEeIBHON TepMOOOPaOOTKH, OO PEKUM KOTOPOH BKIIIOYAET B ce€0s HArPEB M3EIUHN 10 TEM-
nepaTypsl MePEeKPUCTAIUIN3AINY CIUIaBa B TBEPAOM COCTOSHHH C COXPAHEHHEM BEIECTBEHHOTO
cocTaBa. B 3aBHUCHMMOCTH OT Ha3HAUEHUS CTAJIU 1LIeJIEHANIPABICHHO MOJOUPAIOT MaKCUMAIbHYIO
TEMIEpaTypy HarpeBa, CKOPOCTh €€ MOIbeMa U OXJIKICHHS, TPH ITOM U3MEHSFOTCSI CBOWCTBA U
CHUMAIOTCSl BHYTPEHHUE HampshkeHus. Ha mpakThke NPUMEHSIOT CIEAYIOIIMe BHbI TepMUYE -
CKOI 00pa0OTKHM METATUTMYECKUX U3JICIHIA: OTKUT, HOPMaJIH3aIHI0, 3aKaJIKYy, OTITYCK, TEPMOME -
XaHUYECKYIO U XUMHUKO-TEPMHUYECKYIO.



Bropyto rpymmy uCnosib3yeMbIX B CTPOUTENBCTBE METANIMYECKUX MaTepuaioB oOpa3y-
0T LIBETHBIE CILJIABbI.

[Iupokoe mpUMEHEHHE MONYYHIN CIUIaBbl AIIOMUHUS C MarHueM M KpeMHHeM (Jropa-
JIOMUHUM, CHUTyMHH) Osarofaps ux Hu3kou minotHoctu (2700 kr/m3), BBICOKOM 3JEKTPO- U TN~
JIOTIPOBOJHOCTH, KOPPO3UOHHOM CTOMKOCTH, IJIACTUYHOCTH, XOPOILIEH CBapMBAaEMOCTH, HaJEK -
HOCTH palOTHI MPU OTPULIATEIBHBIX TEMIIEpaTypax, OTCYTCTBHIO MAarHUTHBIX CBOMCTB U UCKPO-
o0pa3oBaHUs MpH yaape. ITH MaTepuaibl UCHOIB3YIOT AJ MOJYyYeHHs! TPECCOBAaHHBIX XOJIO/ -
HBIX U YTEIJICHHBIX MpOQHIel, TOHKOJINCTOBBIX U3AEIUI /I MPOU3BOICTBA CBAPHBIX U Kiemna-
HBIX KOHCTPYKIUH ((hepMbl, KOJIOHHBI, COOpHbIE KapKachl 3/laHUM, KPOBEJIbHBIE M CTCHOBBIC
MHOTOCJIOWHBIE TAHEJIH ), TIOABECHBIX ITOTOJIKOB, OKOH, ABEPEH.

W3 cninaBoB MeaM ¢ IIMHKOM (JIaTyHb) B CTPOUTENBCTBE IPUMEHSIOT JUCTHI, IPYTh, MPO-
BOJIOKA, TpPyObl, a M3 cCIUlaBa MeOu C OJOBOM (OpOH3a) H3roTaBIMBAIOT APXUTEKTYPHO-
XyJO’KECTBEHHBIE U3/EJINSI U MUTMEHTHI ISl KPACOYHBIX COCTABOB.

LIMHK B CTPOUTENBCTBE UCIOJIB3YETCSl B KQUECTBE 3AIMTHOIO MOKPBITHS CTAJIbHBIX U3 -
JUH OT KOPPO3UM: B KPOBEIBHOW CTaJIM, 3aKJIAJHBIX JETANIAX, HECYLLMX KOHCTpyKUusAx. CBUHEL,
CTOMKUH K KOPpPO3UU U PAJMallUOHHOMY M3JIyYEHUIO, UCIIOJB3YIOT Ul U3TOTOBJICHMS CIELU -
AJIbHBIX TPYO U 3aIIMTHBIX SKPAHOB.

IIpakTHYecKkasi 4aCTh: BOMPOCHI IS COOECEIOBAHUS.

Bonpocsi:
1. IlpuBenure KIacCUPUKALNIO METAIIIOB, IPUMEHIEMbIX B CTPOUTEIbCTBE.
2. Yto Ha3pIBaETCS YyryHOM?
3. Ilepeuncaute OCHOBHBIE CTIOCOOBI TPOM3BOJICTBA CTAJIH.
4. B 4yeM cynHOCTh T€PMHUECKOM 00pabOTKH METAJJIOB U CIIJIABOB?
5. Uto Ha3bIBaeTCS 3aKAJIKOMU, U C KAKOMU LIEJIBIO €€ IPOU3BOIAT?
6. [lepeuncnute OCHOBHBIE BUBI TPOCTOTO COPTOBOTO MPOKATa.
7. Kakux BUI0B U pa3MepPOB BbIITYCKAIOTCS CTAJIbHbBIE YTOIKHU?
8. Uto npeacrasnsgeT coboil cTanbHON NpopUINpOBaHHBIN HACTUI?
9. HazoBuTe BUIBI CTATLHOM apMaTyphI TS JKeIe300eToHa.
10. Yro npexacrasisieT coOOH cBapKa METAILIOB.
11. Yro nmoHMMAaeETCs 01 KOPPO3UEH METAILTOB?

IlepeyeHb OCHOBHOM JIMTEPATYPbI

1. TuxonoB HO.M. CoBpeMeHHbIE CTPOUTENbHBIE MaTepuadbl W APXUTEKTYPHO-
cTpouTebHble cucTeMbl 31aHui. Yacts . CoBpeMeHHBIe CTpOUTEIbHBIE MAaTEPHUAIIBI I YacTel
3naHuil [DneKkTpoHHBIA pecype| : yueObHoe mocobue / FO.M. Tuxonos, C.I'. 'onoBuna, A.®.
[Mapanenko. — DnekTpoH. TekcToBble naHHble. — CII6. : CankTt-IletepOypreckuii rocymap-
CTBCHHBIM apXUTEKTYpHO- CTpoUTeNnbHBIH yHUBepcutet, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum gocryma: http://www.iprbookshop.ru/74377.html

IlepeyeHB 1ONOJHUTEILHOM JINTE PATY PbI

1. OpnoBa A.M. ®Pu3MKO-XMMHUUYECKHE METOJABl aHaIU3a MaTEpUATIOB [DJIEKTPOHHBIN
pecypc]: yae6HOe mocodue/ Opnoa A.M., Pomanosa N.I1.— DneKkTpoH. TEKCTOBBIE JTAHHBIE.—
M.: MOCKOBCKHUI rocyJapCTBEHHbII CTpOUTENbHBIA YHUBEpcUuTeT, Al ITu Op Menuna, ObCACB,
2016.— 205 c¢.— Pexxum goctyna: http://www.iprbookshop.ru/49873.— DBC «IPRbooks», 1o
1apoJIt0

2. Kanyctun, @®.JI. CpoiicTBa MaTepHaloB W W3JEIHNA: JTaOOPATOPHBIA MPAKTUKYM:
yaebHo-MeToauyeckoe nocooue / @.JI. Kamycrun, A.M. Cniupunonosa, .B. ®omuna ; Munm -
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit denepanuu, Ypanbckuil ¢peaepanbHblil YHUBEPCH -
ter uMmeHu nepsoro llpesunenta Poccunm b. H. Enbriuna. - ExarepunOypr : M3marenbcTBO
VYpansckoro ynusepcuteta, 2014. - 93 c. : un., Tabn., cxem. - bubnuorp. B kH. - ISBN 978-5-


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

7996- 0971-9;

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

3. JIBopkuH, JI.U. CrpoutensHoe matepuanoseaenue / JI.U. [IBopkun, O.JI. [[BopkuH.
-M. : Uadpa-Urxkenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ DneKTpOHHBIH pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb yueOHO-MeTOANYECKOr0 00eceYeHUsl CAaMOCTOSAITeIbHOI padoThl 00yua-
OIIUXCS M0 JUCHUILINHE

1. Meroanyeckue yKazaHUs MO OPTaHU3ALUU CAMOCTOATEIBHON pabOTHI CTYIEHTOB IO
TUCIUIUINHE «MaTepuanbl B IPOEKTUPOBAHUU TOPOACKOM cpeab». [Isturopck: CKOY, 2023.

2. MetoanyecKkue yKa3aHusl K MPaKTUISCKUM 3aHIATHUSM 10 JUCIHUILTHHE « MaTepuasl B
IPOEKTUPOBAHUU ropoAckoi cpeab». [laturopeck: CKOY, 2023.

IlepeyeHnnb pecypcoB HHGOPMALMOHHO-TeJJIe KOMMYHUKAIMOHHOM ceTH « AHTEe pHET?,
He00X0AMMBIX IJIS1 0CBOE HUS 1M CIIUILJIHHBI

1. OBC «YHuBepcuterckas obubmuoreka onnaitny - http://biblioclub.ru

2. JluueH3nOHHAs MOJHOTEKCTOBas 0a3a 3nekTpoHHbIX u3gaHuit —IbC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snextponHas oubmuoreka e-library— wwwe.elibrary.ru

4. DnexTpoHHas OMOIMOTEKA W AJEKTPOHHBIN KaTajor HaydHou OmOmmorekn CKOY —
http://catalog.ncstu.ru/

5. T'ocymapctBenHas nmyOaudHash HaydHO- TexHuueckas oubmuoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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MNPAKTUYECKOE 3AHSATHE 9. Matepuajibl U3 cTeKJIa U APYTUX MUHEPATBHBIX pac-
IJ1aBOB.

HeJsb 3aHATHSA: U3yYEHHE MATEPUATIOB U3 CTEKJIA U IPYTMX MUHEPAIbHBIX PACIIJIaBOB.

3HaTh: OCHOBBI aPXUTEKTYPHOTO MAaTEepUAIOBEICHUS

YMeThb: 000CHOBAHO BHIOMPATh METOJIBI BBHIMOTHEHUS CTPOUTEIBHBIX MPOILECCOB M UX
MOCJIEIOBATENLHOCTh TPU BO3BEJCHUU 3aHHUI U COOPYKEHUN C pa3TUYHBIMU apXUTEKTYPHBIMU
U TU3aiHEPCKUMU PEIICHUSIMH; MPOU3BOAUTH Pa3padOTKy MPOEKTHO-TEXHOJIOTUYECKON TOKY-
MEHTAllMH Ha CTaIMU TPOCKTUPOBAHNUS U BO3BEACHHUS 31aHUM.

AKTYaJIbHOCTh TeMbl OOBSCHSETCS HEOOXOAMMOCTBIO IOJNYYCHHsI 3HaHUUW B 00JIACTH
ApPXUTEKTYPHOTO MaTEPUATIOBEICHUS 1 HABBIKOB PallMOHAIBHOTO BHIOOPA apXUTEKTYPHBIX MaTe -
pHUaos.

TeopeTnueckas yactb: CTEKIIO U JIpyrue MJIaBICHbIC MaTepUAbl U U3ENUS MOTYyYa0T
13 MUHEPAJIbHBIX CUJIMKATHBIX PACIIaBOB, CBHIPbEM JJIsl KOTOPBIX CIY)KAT PACIpPOCTPAHEHH ble
TOpHBIE MOPOJIbl U HEKOTOPBIE MOOOYHBIE MPOAYKTHI IPOMBIILIIEHHOCTH. MHUHEpanbHbIEe pacrija-
Bbl B 3aBHUCHUMOCTU OT HCXOJHOIO CBHIPbSl Pa3/IEisaioT Ha CIEIYIOLME IPYNIbl: CTEKISHHBIC, Ka-
MEHHBbIE, [IITAKOBbIC, CUTAILIBI U MIIAKOCUTAIUIBL. MaTepuansl U3 pacIiuiaBoB 00JIaJar0T BEICOKH -
MU TOKA3aTeJsIMU JI0JITOBEYHOCTH, XUMUYECKOI CTOMKOCTH K BO3JEHCTBUIO arpeCCUBHBIX CPE]I,
OTJINYHBIMU JIEKOPATUBHBIMHU CBOMCTBAMU, & HEKOTOPHIE U3 HUX U ITPO3PAUYHOCTHIO.

OxnaXICHHBIE CUJIMKATHBIC W IUIAKOBBIE PACIUIaBBl 00NamaroT aMop(HON aOCOTOTHO
IJIOTHOM CTPYKTYpPOM, BBICOKOM IIPOYHOCTBIO HA CXKATHUE, KUCIOTOCTOUKOCTBIO, XPYIKOCTBIO U
HU3KON TEPMOCTOMKOCTHIO.

W3 MuHepallbHBIX PACIIaBOB IMOJIyYalOT M3/ENIMs CaMOI0 Pa3IMYHOIO Ha3HAYEHUS: JIM -
CTOBBIE CBETOIPO3payHble, KOHCTPYKIIMOHHBIE, OTJICIOYHbIE, OOIUIIOBOYHBIC, TPYOBI CIICIIHAIb -
HBbIE, TEIUIO- U 3BYKOU3O0JIALIUOHHBIE.

TexHonorus.

CunukaTHble pacIulaBbl NMOJTYYalOT IJIABJIEHUEM CHELUaIbHO MOA0OpaHHON IIMXTHI, OC-
HOBHBIM KOMITOHEHTOM KOTOPOH siBNIsieTcs KpeMHe3eM Si02, u3roTaBnuBaloT JUCTOBBIC CTEKIA U
0OJUIIOBOYHBIE TIIIUTKHU, TPOPUIMPOBAHHOE CTEKIIO, CTEKIOOIOKH, CTeKIoBaTy. Jyis aToro uc-
MOJIB3YIOT TEXHOJOTHYecKre MpuéMbl (opmMooOpazoBaHUs — BBITSATUBAHHE, JHUTHE, MPOKAT,
[IpECCOBaHUE, IECHTPUPYTUPOBAHUE.

M3 1nuiakoBbIX pacIuiaBOB MYTEM PE3KOro OXJIAKICHUS MPOU3BOIAT IUIAKOBYIO MEM3Y
(TEpMO3HUT), HUTAKOBATY, OOJUIIOBOYHBIE IUIUTKU. KpoMe TOro, 1U1akoBble OTXO/1bl UCIIOJIB3YIOT
KaK aKTHBHbBIC THAPABIMYECKHE KOMIIOHEHTHI MPH MOJYYEHUU CMEIIAHHBIX MUHEPAIbHBIX BS-
KYIIMX U OTOLAIOLME 100aBKH MTPU U3TOTOBICHUU KEPAMUYECKUX U3IETHI.

[Ipu M3roTOBIEHUHM CUTAJUIOB U NUIAKOCUTAIUIOB JUIS TMOBBIIICHUS yIApPHON MPOYHOCTH,
MU3HOCOCTOMKOCTH, TEPMOCTOMKOCTH U KUCIOTOCTOMKOCTH B IIMXTY WJIN IIUTAK BBOJAT KpPUCTAJ-
JUYECKHE COCTUHEHMSI METAJIOB, a MOJY4YEHHBIE U3ENHS MOABEPratoT JOMOJHUTEIBHOU Tep -
M000paboTKe. B 3THX yCIOBHSAX MPOMCXOAUT YaCTUYHAS KPUCTAILIM3AIUs CTEKOJ ¢ 0Opa3oBa-
HUEM CTEKJIOKPUCTAJUIMYECKON CTPYKTYphl. TakuM cocoOOM M3rOTaBIMBAIOT aHTUKOPPO3HOH -
HbIE ITUTHI JUIA [10JIa B XUMHUYECKHX IIeXaX, 0OJUIIOBOYHBIE MaTepralbl, OaJIKOHHbBIE SKPaHbl U
TPYOBL.

HaunGonpumii 00beM MPOM3BOJACTBA M3NIETUNH U3 MUHEPAIBHBIX PACILIABOB MPHUXOIUTCS
Ha JIMCTOBBIE CTEKJIA, KOTOPbIE U3TOTaBIMBAIOT CIIOCOOOM BBITSATHBAHUS WU (PIIyaT-CIIOCOOOM.
Jlist perynupoBaHus CBOMCTB CTEKOJI MPUMEHSIIOT pa3invHble J00aBKU. M3roTaBIMBarOT TEIUIO-
3alMTHOE CTEKJIO, KOTOpOE Morjou@eT 10 75 % uH]pakpacHbIX JIydel, U yBUOJIEBOE — IPOITYC-
karoree 10 70% ynpTpaduoneToBoro u3inydeHus. [[ekopaTuBHOE CTEKIIO CO3MAI0T ¢ 3P PEeKTOM
CBETOPACCEUBAHUS, UCKIIOYCHHS MPO3PAYHOCTH (TIYXO€ CTEKIIO0), C LIBETHBIM U C pelbedHBIM
pUCYHKOM. be3omacHOCTh CTEKON IOCTHUTAeTCA pa3nyHBIMU criocobamu. B apmupoBaHHOE
CTEKJIO JJIsl o0ecriedeH s 6e30MacHO IKCILTyaTalliy CBETOMPO3PAYHBIX KPOBEJb U MEPETOPOIOK
BO BpeMs IpOKaTa CTEKJIOMAacChl BBOAST IPOBOJIOYHYIO METAJUIMUECKYIO CETUaTyl apMarypy.
VYaapHyt MPOYHOCTH MOBBIIAIOT HECKOIBKHUMU CIIOCO0AMU: CKIIEHMBAHUEM OINPEACNEHHOTO KO-



JIMYECTBA CJIOEB CTEKOJI MPO3PAYHOM MOJTMMEPHOH IJIEHKOH (TPHUILIEKC), YBETUYECHUEM TOI N HbI
usnenus 10 10 MM (BUTPUHHOE CTEKJIO) U 3aKAIKOW (3aKaI€HHOE CTEKIIO), BKITFOUAOIICH B ce0s
MOBTOPHBINA HArpeB U pe3Koe OXJIaKICHUE OT(GPOPMOBAHHBIX U3AEIHIA.

Sluencroe CTEKIO M3TOTaBIMBAIOT, KAaK MPABUIIO, U3 CMECH TOHKOMOJIOTBIX OTXOJIOB U
opoo0pa3yromMx 100aBOK: BBHITOPAIONMX (KAMEHHOTO YIJIS) UM Ta3000pa3yronmx (M3BECTHS -
Ka). B pe3ynbTaTe criekaHus MOATOTOBICHHONW MacChl MOTYy4aloT U3JENUs B BUJE TPaHyll, a TaK -
e OJIOKOB, KOTOPBIE 3aT€M pa3pe3aroT Ha ITUTHI 331aHHBIX pa3MepOB.

CrexJIsiHHBIE BOJIOKHA UMEIOT AUaMeTp S...12 MKM, BBITYCKAIOTCS HEMPEPHIBHBIMU U KO-
POTKMMH (ILTareIbHBIMH), IUTAKOBBIE — TOJIBKO IITANEIbHBIMU. JJTMHHBIE HUTH MTOY4atoT MPO-
TATUBAHUEM CTEKJIOMACCHI Uepe3 (PUIIbEphI C MOCIEIYIONMM HaMaTbiBaHHEM Ha 600uHbI. X uc-
HOJIB3YIOT JJIs1 IPOU3BOJICTBA CTEKJIOCETKHU U CTEKJIOTKAHM.

ITanenbHbIE HUTH OTYYaOT AYThEBBIM U IIEHTPOOEKHBIM METOAaMH, OCHOBAaHHBIMH Ha
pa3OuBKe cTekJIopaciuiaBa (IUlakopaciijiaBa) Ha MeJIbYalilie Karuiki U UX METaHUs CTPYyeH BO3 -
nyxa (mapa) win HeHTpUQyYroi, mpu TOM Karljil BBITATUBAIOTCS B BOJIOKHA. CTEKJIOBOJIOKHA Ta -
JIAIOT O] AeWCTBHEM COOCTBEHHON MacChl HA KOHBEWEp B OCaauTeNbHON Kamepe. M3 mranesns-
HOT'O IIUIAKO- U CTEKJIOBOJIOKHA IIOJIy4alOT IIHYPBI, JKI'YThl, PYJIOHHBIE MaThl U IIJIUTHl pa3HON
CTENEHU KECTKOCTH IIyTe€M BBEICHHS CBA3YIOIIETO (CMOJIbI, LIEMEHTA, TUIICA) U UCIIOJIb30BAHUS
croco0O0B BHITATUBAHUS, OIIIPECCOBKH U ITPOKATA.

[Ipumenenue.

CrekJIsHHbIE KOHCTPYKLMOHHBIE W3JEIMS CIIYyXKAT Ui MOBBILEHUS] OCBELIEHHOCTH I10-
MeEIEHHUs, 00JIETYeHUs] CTEHOBBIX KOHCTPYKIMM U YIYUIIEHHS WX TETUIO3alMTHBIX CBOMCTB. Jlist
YaCTUYHOTI'O 3aIl0JIHEHUS CTEHOBBIX IIPOEMOB U BBINOJHEHUS BHYTPEHHUX I1€PETOPOJOK UCIIOIb-
3YIOT: JAJIMHHOMEPHBII CTEKJIONPO(UIUT, UMEIOIIHI TPEeyroabHOe, OBAJIbHOE, KOpOOYaTOe WU
IIBEJIJIEPHOE CEUYEHMS; IYCTOTEJbIE MEJKOIITYYHbIE CTEKJIOOJOKH; OJHO- U MHOTIOKAMEpHBIE
repMeTUYHBIE CTEKIOMAKETHI.

JlucroBble cTeksia TOMMHON 2...10 MM UCTIONB3YIOT AJIsi OCTEKJICHHS OKOH, ABEpEil, BUT-
pPHUH, U3TOTOBJICHUS CTEKJIONMPO(UINTA U CTeKJIonakeToB. JIMCTOBBIE cTeksa ¢ penbedHOol mo-
BEPXHOCTHIO WJIM JIEKOPATHUBHBIM CBETOMPOMYCKAIOMIMM MOKPHITUEM B KOHCTPYKIUSX IOJBEC-
HBIX TOTOJIKOB O0ECIEYMBAIOT paBHOMEpHOE OCBelleHHe nomemieHus. Crexiia ¢ 3epKalbHbIM
ITOKPBITHEM MPUMEHSIOT B pecTOpaHax, kade, Mara3uHax.

CTekI00I0KH HCIONIB3YIOT B KPYIMHOPa3MEPHBIX CBETONMPOMYCKAIOUMX KOHCTPYKIHUSX.

OOMIIOBOYHBIE U3JENINS U3 MUHEPAJIBHBIX PACIIaBOB, UCIIOIb3yEMbIE IS OTAEIKU (a-
CaJIoB, BHYTPEHHEH OOJIMLIOBKM CTEH, MOTOJKOB, IOJIOB, UMEIOT pa3Hble pa3mepbl. Hampumep,
MapOIUT — KPYIHBIE TUIMTHI U3 [[BETHOTO IIYIIEHOTO MOJMPOBAHHOTO CTEKJa — UMEET pa3Mep
500x500x12 MM, cTeManuT — OOBIYHOE CTPOUTENBHOE CTEKJIO C JIEKOPATUBHBIM IIBETHBIM I10-
kpbiTieM — 1500x1100x7 MM, KOBpoBO-MO3anuHas iauTKka — 21x21x4,5 MM.

JlekopaTuBHBIE MaTepualbl U3 CTEKJIa CTEKJIOMPamMop M CTEKIOKPUCTAJUIUT IOJIY-
4alT TAaKXeE IIyTEM CIUIaBJICHUS OJHOLBETHBIX UM MHOTOLBETHBIX TOHKO M3MEJIbYEHHBIX OT-
X0/10B. s yBenMUeHHUs yIapHOW NMPOYHOCTH MATEpHAIOB M YTUIM3ALMHU OONBIIMX OOBEMOB
CTEKJIOOTXO/IOB MX CIIEKAIOT B BUJIE TPAHYJI C IECKOM U TJIMHOMN (CTEKIOKEPaMUT ) UITH TOJIBKO C
MECKOM (CTEKJIOKPEMHE3UT). DTU O0JIMIIOBOYHBIE U3/IETHS BBITYCKAIOT C MOJIUPOBAHHOM JHIIe -
BOM MOBEPXHOCTBIO U IIEPOXOBATOM THUIBHOM MOBEPXHOCTBIO I MOBBIUIEHUS IPOYHOCTU
CLEIJICHUS CO CTPOUTEIBHBIM PACTBOPOM.

K Marepuanam cnenuaabHOTo Ha3HAYEHUSI OTHOCSTCS TEIJIOU30JISIUOHHBIE U aKyCTHUYE -
CKH€ Ha OCHOBE SIYEHUCTOTO CTEKJIA, CTEKJIIHHBIX U IUTAKOBBIX BOJIOKOH.

Sluencroe CTEKIO XOpOoIo MoATaéTcs NUTU(OBAHUIO M CBEPIICHUIO, 00JIaIaeT BOJAOCTOM -
KOCTBIO, HU3KOM MIOTHOCTHIO (140...350 Kr/M3), 3aMKHYTOH MOPUCTOCTHIO, MIMPOKUM HHTEPBA -
aoM pabounx temmneparyp ot -180°C mo +400°C, HEroproueCcThIO U SKOJIOTUIHOCTHIO. [ panym-
POBaHHOE SIYEHCTOE CTEKJIO MPUMEHSIOT B KaueCTBE 3aChINOK MPH YTEIJICHUU MOTOJKA, CTEH,
1oJjla, a TaK)K€ KakK JIETKUU 3alojHUTENb B OeToHaX. [IMMTHBIA yTemuTeab UCMONb3YIOT IS
TEIUIOM30JISIUU CT€H U KPOBEJIbHBIX MOKPBITHH, a TaKKe TEXHOJIOTHYECKOro 00OPYIOBaHUS U
TPYOOIIPOBO/IOB. AKYCTHUECKHE IIJIUTHI BBITYCKAIOT C IOMOJHUTEIbHON nepdopariuei.



HenpepbIBHBIE CTEKISHHBIE BOJIOKHA HMCIOJIB3YIOT JUISl MPOM3BOJCTBA CTEKIOCETKH U
CTEKJIOTKaHHU, KOTOPBIE 3aTEM IIPUMEHSIOT B KAYE€CTBE aPMUPYIOIIEH OCHOBBI IIPH U3TOTOBICHUH
KPOBEJIbHBIX, TMIPOU30JIALUOHHBIX, HAMOJbHBIX (JIMHOJIEYMBI), OTACIOYHBIX (CTEKI0000U) py-
JIOHHBIX C apMUPYIOLIEH OCHOBOM MAaTEpHAJIOB.

[ITHYpBI, XKTYTHI, PYJIOHHBIE MAaThl ¥ IIUTHI PA3HOW CTEIEHH KECTKOCTH U3 LITAIIEIbHBIX
HUTEN MPUMEHSIOT JUISl 3BYKOM30JSIIUY B KOHCTPYKIIMH T10JIa, & TAK)KE JIJIS TEIJION30JISILUN [TPU
M3TOTOBJICHUM MHOTOCJIONHBIX CTEHOBBIX NTaHeNeH, OJIOKOB U YTETJICHMH HapyXHBIX CTeH ¢ (a-
caznos. [lomyxecTkne, )KECTKHE U TBEPBIE IIUTHI C INIACTUKOBBIM, INIEHOYHBIM U TKaHEBBIM 110 -
KPBITUEM WJIH C PEeNbeHBIM JEeKOPATUBHBIM IOBEPXHOCTHBIM CJI0EM H nepdopamuei ncmnois3y-
IOT KaK OTAEJIOYHBIE U 3BYKOIIOITIOLAIONIME MaTepHUabL.

HpaKTH‘leCKaH YacCTb: BOIIPOCHI JJid CO6€C€IIOB21HI/ISI.

Bomnpocsr:

1. 13 kakuX CHIPBEBBIX MATEPUAIOB U3TOTABIUBAIOT CTEKIO?

2. Kakue cTpoutenbHble 31U U MaTepUAIbl U3TOTABIMBAIOT U3 CTEKIOMACCHI?
3. OxapakTepu3ylTe OCHOBHBIC PA3HOBHIHOCTH JINCTOBOTO CTPOUTEIIEHOTO CTEKJIA.
4. Kakue cTekJ1a Ha3bIBAIOTCS TEILIOMOIIONAIOIAMU ?

Ilepe4yeHb OCHOBHOI JIMTE PATYPBI

1. TuxonoB FO.M. CoBpemMeHHBIE CTPOUTEIbHBIE MaTepuaabl W APXUTEKTYPHO-
cTpouTelibHbIe cucTeMbI 37aHnil. YacTh . CoBpeMeHHbBIE CTPOUTENIbHBIE MaTEpUAIIbI )1l YacTen
3naHui [DnekTpoHHBIA pecype| : yuebnoe mocobue / FO.M. Tuxonos, C.I'. ['onoBuna, A.O.
[[Mapanenko. — OnekTpoH. TekcTtoBble naHHble. — CII0. : CankTt-IleTepOyprckmii rocymap-
CTBCHHBIM apXUTEKTYpHO- CTpoUTeNnbHBIH yHUBepcutet, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pesxxum goctyma: http://www.iprbookshop.ru/74377.html

IlepeuyeHb 10NOJIHUTEILHOM JIMTE PATYPbI

1. OpnoBa A.M. ®uU3UKO-XUMHUYECKHE METOJAbI aHaju3a MaTepUaoB [DIEKTPOHHBIN
pecypc]: yae6HOe mocodue/ Opnoa A.M., Pomanosa M.I1.— DnekTpoH. TEKCTOBBIE JAHHBIE.—
M.: MoCKOBCKHI rocyJapCTBEHHbII CTPOUTENbHBINM yHUBepcuTeT, Al [In Op Menua, ObCACB,
2016.— 205 c¢.— Pexxum goctyna: http://www.iprbookshop.ru/49873.— DBC «IPRbooks», 1o
1apoJIto

2. Kanmyctun, ®.JI. CpoiicTBa MarepualioB W H3ACTUN: JTa0OPATOPHBIA MPAKTHKYM:
yuebHO-MeToandeckoe nmocodue / @.JI. Kanyctun, A.M. Cnimpunonosa, U.B. ®omuna ; Munu -
CTepcTBO 0Opa3oBanus u Hayku Poccuiickoii denepanuu, Ypanbckuii GpenepanbHblii YHUBEPCH -
ter uMeHn nepBoro IIpesmaenta Poccum b. H. Enpnumna. - ExarepunOypr : M3gatenbcTBO
VYpansckoro yauBepcurera, 2014. - 93 c. : win., Tabmn., cxem. - bubmmorp. B xH. - ISBN 978-5-
7996- 0971-9;

Toxe [D5eKTpOHHBIN pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkuH, JI.LU. CrpoutensHoe matepuanoseaenue / JI.U. ABopkun, O.JI. JIBopkuH.
-M. : Undpa-Umxenepus, 2013. - 832 c¢. - ISBN 978-5-9729-0064-0 ; To xe [ DnaeKTpOHHBII pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb yueOHO-MeTOANYECKOr0 00ecneYeHUsl CaMOCTOSATeIbHOI padoThl 00yua-
OIIUXCS M0 TUCHUILINHE

1. Metonuyeckue ykazaHusl 10 OPraHU3ALMU CAMOCTOSTENBHON pabOThl CTYJEHTOB IO
JucuumuinHe «MaTtepuaisl B IPOEKTUPOBAHUU ropoAckoi cpeab. [aturopek: CKOY, 2023.

2. Metoanyeckue yka3aHust K MPaKTHISCKUM 3aHITHSM I10 JUCIHUILTHHE « MaTepuasl B
IIPOEKTUPOBAaHUU TOpoAckoil cpeas». Ilaturopeck: CKOY, 2023.

Ilepeuyennb pecypcoB HHGOPMALMOHHO-TEJIe KOMMYHHUKALUOHHOM ceTH « UHTEpHET»,


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

HEe00XOUMBIX /IJISl 0CBOEHH S TUCIHHILINHbI

1. OBC «YHuBepcuTeTcKas bnbanoTeka onain» - http://biblioclub.ru

2. JluueH3nOHHas MOJIHOTEKCTOBas 0a3a 3nekTpoHHbIX u3gaHuit —IbC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas anextponHas bubaunoreka e-library— wwwe.elibrary.ru

4. DnexkTpoHHas OMOIMOTEKAa U JIEKTPOHHBIA KaTanor HaydyHoi Oubmuoreku CKOY —
http://catalog.ncstu.ru/

5. T'ocymapctBenHas nmyOaudHash HaydHO- TexHuueckas oubmmoreka Poccuu. (I'TIHTH
Poccun) www.gpntb.ru
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MNPAKTHYECKOE 3AHSITHE 10. MuHepaJ/ibHble BSKYLIHE H MaTepPHAJIbl HA MX OCHOBe.

Heab 3augTHSA: N3ydeHNE MUHEPAIBHBIX BKYIIMX M MAaTEPHAJIOB HA UX OCHOBE.

3HAaTb: OCHOBBI APXUTEKTYPHOI'O MaTEPHATOBEICHHUS

YMeTh: 000CHOBAaHO BHIOMpATHh METOJBI BBITOTHEHHUS CTPOUTEIBHBIX MPOIIECCOB M HMX
MOCJIEA0BATEILHOCTh IPU BO3BEICHUU 3[aHUN U COOPYKEHUH C pa3IMUHBIMU apXUTEKTYPHBIMHU
Y U3aHHEPCKUMH PEIICHUSMH; MPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJIOTUYECKOU JOKY-
MEHTAIlUH Ha CTAJUU TPOCKTUPOBAHUS U BO3BEACHUS 3/1aHUI.

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
APXUTEKTYPHOTO MATEPHUATIOBEICHUS M HABBIKOB PAIIMOHAIILHOTO BBIOOpA apXUTEKTYPHBIX MaTe-
pHUaoB.

TeopeTnueckasi yacTb: MuHEpalbHBIC BSDKYIIME BELIECTBA NMPEACTABIAIOT COOOH wHc-
KYCCTBEHHbBIE TOHKOM3MEJIbYEHHBIE MOPOLIKH (KpOMeE >KUIKOTrO CTEKIJa), CIOCOOHBIE TIPH CMeE -
IIMBAaHUU C BOJOW WJIM C PAacTBOpaMU HEKOTOPBIX COJIEH OOpa3oBBIBATH IJIACTUYHO-BSI3KYIO U
aerkoopmyemyro Maccy (BSDKYIEE TECTO), KOTOpas B pe3yibTare (hU3MKO-XUMUYECKUX MPO-
LIECCOB IMOCTENEHHO 3aTBEP/IEBAET U MEPEXOJIUT B KAMHEBUIHOE TEJIO.

[To ycrmoButo TBEepAEHUS W HKCIUTyaTallUM TOTOBBIX HM3JCIUN MUHEPAIbHBIC BSDKYIIHE
MOAPA3JIEISIIOT Ha BO3IYyIIHbIE (THIIC, U3BECTh, MarHe3UaJbHbIE BXKYIIHE, dKUKOE CTEKIIO0), IKC-
IUTyaTUPYeMble TOJBKO B BO3JYLIHO-CYXHX YCJIOBUSIX, TMAPABIMYECKHUE (TUIpaBIMYECKas H3-
BECTh, CMEIIAHHBIC TUIICOBBIE M HM3BECTKOBBIC BSKYIME, PA3HOBUIHOCTH TOPTIIAH/IIEMEHTA,
CHelHagbHble BUABI LIEMEHTA), 00eCleynBaolnye UCKYCCTBEHHOMY KaMHIO BOJOCTOWKOCTH, a
TaK)Ke BSDKYILME aBTOKJIABHOTO TBEPACHUS (M3BECKOBO-TIECUAHOE BSXKYINEE), KOTOpBIE Mpruolpe-
TalOT TMPOYHOCTh M BOJOCTOMKOCTh MPHU TBEPJACHUMU TMPU TMOBBINEHHBIX TeMIIepaTypax
175...250°C u, COOTBETCTBEHHO, NIPU JaBJICHUH MTapoBoM cpeabl 9...16 atm.

TexHonorus: MOMy4eHHs] MUHEPATBHBIX BOHKYIIMX BKIIOYACT B ¢e0s1 JOOBITY IPHPOJTHOTO
CBIPBSI, €r0 OYUCTKY, TOMOJ, TEPMOOOPAOOTKY U IMTOMOJI TOTOBOTO TPOIYKTA.

Bosnymmsle Bsxynme.

K BO3AylHBIM MHMHEpPaIbHBIM BSKYIIUM OTHOCATCS BEILIECTBA, MPOAYKTHI THIpATAIlU
KOTOPBIX 00JIaJJal0T HU3KOM BOJOCTONKOCTBIO, OCOOEHHO 0 OTHOIIEHHUIO K JIEHCTBUIO IIPOTOY -
HOM BOJIbL. DTU MPOCTHIE [0 COCTABY MAaTEPUAIIbI, KAK MPABUIO, UHTEHCUBHO B3aUMOJIEHCTBYIOT
C BOJOH.

Boznymmyro u3BecTh MOMy4aroT U3 TaKUX KaJbLUEBBIX KapOOHATHBIX MOPOJ, KaK H3-
BecTHsK (CaCO03) u gonomur (CaC03 » MgC03), conepxxkanmx He 6osee 6 % TTUHUCTHIX TPUME-
ceit. Ix oOxkwurarot mpu temmeparype 900...1100 °C; onu pasnaratoTcs ¢ BBICIICHHEM YIIICKHC -

noro ra3a. [Ipoxykt ob6xura — okcua kaibius (CaO) u sIBIsIeTCS BO3IYIIHOW M3BECTHIO, KOTO-
PYIO 32 BBICOKO€ TEIJIOBBIICTICHUE TP TUPATALNH (TAIlEHUH ) Ha3bIBAIOT U3BECTHIO - KUIIEIKOM.
Ha Bo3myxe npu 3aTBOpeHHMH BOJON 00pa3yroTCs KPUCTAIUIBI THAPOOKCH]IA KaTbIUs
Ca(OH)2, a B pe3ynbTaTe UX peaklMM C YIJIEKHCIBIM Ta30M Bo3ayxa — kanbiurta CaC03, koro-
pbie 00eCIeYnBAIOT IPOYHOCTD H3BECTKOBOMY KamHi0 (1...7 MITa).

B crpoutenscTBE M3BECTh MCHOJIB3YIOT JJIsl MOJTYYEHHUSI KPACOYHBIX COCTABOB, ILITYKA-
TYPHBIX U KJIQJOYHBIX CJIOKHBIX pacTBOPOB. Ha OCHOBE M3BECTH MOMYYaOT CMEIIAHHBIE THIPaB-
JUYECKHE HM3BECTKOBBIC BSDKYIIME: M3BECTKOBO- MYIII[OJIAHOBBIE, N3BECTKOBO-IIUIAKOBBIE U W3-
BECTKOBO- KPEMHE3EMHUCTbIE, U3 KOTOPBIX M3rOTABIMBAIOT BOJIOCTOMKHE HU3KOMAapOYHbIE OETO-
HbL. B 13BeCTKOBO-TTYIIII0JIaHOBBIE U U3BECTKOBO-IIUIAKOBBIE, KPOME MYIIIOIAHOBBIX (OMOKa, JI1-
ATOMHT U NUIAKOBBIX I00ABOK), ISl PETYIIMPOBAHKS CPOKOB CXBAThIBAHUS BBOIAT 110 5 % THIICA.
N3BecTkoBO-1IIaK0BOE BsKYyIIEe Oosee 3h(PEeKTUBHO MPU U3TOTOBICHUU 3aBOJICKUX U3ACIUHN O
TEIJIOBJIA)KHOCTHOM TEXHOJIOTUH, TaK KaK B 3TOM CJIyyae B MPOLECCE I'MApaTalliy y4acTBYET U
IIUIaKOBAasi COCTABIISIOIAS.

[[upokoe mprMEHEHUE HAIIUTH M3BECTKOBO-KPEMHE3EMUCThIC BSKYIIME, HA OCHOBE KO-
TOPBIX IO ABTOKJIABHOW TEXHOJOTUHU MOJIY4alOT CHUJIMKATHBIE W3JETIUS: CTEHOBBIE MEIKOIITYY -
HbIe MaTepHaibl (KUPIUYHU, KAMHH), HECYIIME KOHCTPYKIUU U3 TUIOTHBIX OETOHOB B BUJE TUIUT
MEePEKPHITUA, KOJIOHH U T.J. U BHICOKOTIOPUCTHIC SUEUCThIE OJIOKHU, MEPEeropoAOYHbIE U TEIJI0-



M30JISILIMOHHBIE TUIMTHL. 1Ipy MCcoab30BaHUU CUITMKATHBIX U3/AEJIUNH HEOOXOJUMO YUUTHIBATh UX
HOHM)KEHHYIO BOJIO-, TEPMO- U KOPPO3UOHHYIO CTOHKOCTb.

I'mncoBble Bskynme. TexHOJIOTHs TOIMYYEHHsS M MCIOJIb30BAaHUS TUIICOBBIX BSDKYLLIX
OCHOBaHa Ha CIIOCOOHOCTU MPUPOJHOTO Chipbs (TUncoBoro kamusa CaS04 ¢ 2H20) nerko otna-
BaTh KPUCTAJUIM3ALMOHHYIO BOJY Ipu Harpese B nHTepBane ot 123°C no 180°C u nepexonnts B
XUMHUYECKH aKTUBHOE 110 OTHOIIEHUO K Bojie cocTosiHue (CaS04 « 0,5H20).

CrpouTenbHbIi TUIIC TPEACTaBIsSIeT COOOW METKOKPUCTANIMYECKU MaTtepuan,
TpeOyIOUMii AJIsl MOTy4eHUs TUIICOBOTO TecTa omnpeesieHHol miactudHoctu ot 50 go 70 % Bo-
Ibl. J17151 BBICOKOIIPOYHOTO KPYIMHOKPUCTAINIMYECKOTO TUIICA KOJIMYECTBO BOJBI COKPALAETCS J10
30...50 %. IIpouyHoCTh KaMHSI HA OCHOBE BBICOKOIIPOYHOTO THIICA BCJIEJICTBUE Oo0Jiee BHICOKOI
niotHocTH coctaisieT 30..40 Mlla, a ctpoutensHoro rumca — 1o 25 Mlla. MakcumanbHas
IPOYHOCTH TUIICOBOTO KaMHsI OTpeieisieTcss BOAOruIncoBbiM oTHomeHueM (B/I), koTopoe 3aBu -
CHT OT pa3Mepa u (OpMBI KPHCTAIUIOB MUHEPATIHHOTO BSIKYIIETO.

KauecTBO TUICOBBIX BSKYIIMX OIEHUBAIOT 10 TOHKOCTH IOMOJIA, CPOKAM CXBaThIBAHUS
U npouyHocTu. CpOKM CXBaThIBaHUS SIBISIOTCS BPEMEHHBIM IOKa3aTelleM, XapaKTEepU3YIOLMM
MHTEHCHUBHOCTb IIpOLlECCAa 3aryCTEBaHUs THUIICOBOTO TECTa C ONPEICIIEHHOM IUIACTUYHOCTHIO
(HOpManbHOM rycToThl). Hayano cxBaTeiBaHUsI — BpeMsl JI0 MOTEPH MOABUKHOCTH TecTa. Konen
CXBaThIBaHUS — MOMEHT BPEMEHU NOTEPH IUIACTUUHOCTH CMECU. Mapka Turica onpeaensiercs no
npeneny npouyHocTu Ha cxarue (MIla) ¢ yuetom mpodnocTu Ha U3THO 00pa3IoB, TBEPAECBIINX
JIBa yaca B BO3AyLIHO-cyxux ycnoBusx (I'2,14,...,125).

Bbicokasi MOPUCTOCTH TUIICOBBIX M3AETHI U CTOCOOHOCTh OYEHb TOYHO BOCIIPOU3BOJHTH
dbopMy U penbeHBIH PUCYHOK 3a CUET pacHMpPEHHUs MpU TBepaeHUU Ha 1 % oOycIoBHIN MpH -
MEHEHHE THICa s TONYyYeHHS AaKyCTUYECKUX (3BYKOMOIJIOIIAIONIMX) M apXUTEKTYpPHO-
XyJO’)KECTBEHHBIX U3aenui. K nmpenmymiecTBaM rurcoBoro KaMHs, COJAEpIKallero Kpucrauinsa-
IIMOHHYIO BOJY, OTHOCUTCSI BBICOKasi OTHECTOMKOCTh. DTO CBOMCTBO OOYCIOBUIIO €TI0 MCIIONIB30-
BaHUE NPU MPOU3BOACTBE OTHE3AIMTHBIX IUIUT U CTPOUTENBHBIX pacTBOpoB. Kpome Toro, npu-
MEHEHHE TUIICOBBIX M3ENIUN B )KHIUIHOM CTPOUTEIHCTBE 0OECIeunBaeT co3ganne KoMpopT-
HBIX YCJIOBUM MPOXKUBAHUS, CBSI3aHHBIX C BBICOKON T'MI'POCKOMMYHOCTBIO U CIOCOOHOCTHIO THII -
COBOT0 KaMHS PEryJupoBaTh BIAXKHOCTh BO3AyXa B IOMEINEHHUU Oyarojapsi €€ MOIJIOIIEHUIO
WJIM OT/1aye.

besponnbiii CaS04 (aHruapur), HE CIOCOOHBIH K TBEPICHHUIO, IOIYYalOT MpH
450...750°C; BBICOKOOOKUTOBBIC BSDKYIIME — AHTUIPUTOBBIA IIEMEHT M ICTPUX-TUIIC — TPH
800...1000°C.

Hu3k000KUTOBBIE BSIKYIME XapaKTEpU3YIOTCS OBICTPBIM HaOOPOM MPOYHOCTH, HU3KOMN
BOJIOCTOMKOCTBIO.

Haubonee nmpokoe npuMeHeHHE B CTPOUTEIHCTBE HAIllENl CTPOUTEIBHBINA TUIIC, HA OC-
HOBE KOTOPOT0 MO MPOKATHOW TEXHOJIOTMH U3TOTaBIMBAIOT rurcoBojokHucThie (I'BJI) u rumnco-
kapToHHble (I'KJI) nucThl, ucnosap3yemMble B KauecTBE OTAEIOYHOIO JIMCTOBOTO MaTepuaia Juis
BbIpaBHUBAHUS CTE€H (CyxXas IUTyKaTypKa), BBITOJIHEHMS MOTOJIKOB U MOAYJIBHBIX TPaHC(HOPMH -
pYeMBIX KapKacHbIX neperopojok. Mcnons3oBanue B I'KJI nucToBoro kaproHa ¢ BHYTPEHHUM
CJIOEM W3 TUIICOBOTO KaMHS WJIU AMCHEPCHOE (MEIKOBOJOKHUCTOE) apMHpPOBAaHUE THUIICOBOTO
kamHs B ['BJI mo Bcemy 00beMy BOJOKHAMM PACTUTEIBHOTO MPOMCXOXKJIECHUS 00eCreunBaoT
I'BO3IMMOCTb U CHUXKAIOT XPYINKOCTh M3JeNnid. B 3aBHCMMOCTH OT yCIOBUI SKCILTyaTallUH IO -
MeieHus: npuMensitor Biaaroctoiikue (I'KJIB), ormecroiikue (I'KJIO) u Bnaroornectoiikue
(C'KJIBO) nucToBble MaTepHabl, OJydaeMble ITyTEM BBEICHHS JO0ABOK M MCIIOJIB30BAHUS JIe-
KOPATUBHBIX TJICHOYHBIX TOKPBITH.

Jl71sl IOBBIILIEHHUS] BOJIOCTOMKOCTH TMIICOBBIX M3JEIMM yBEIMYMBAIOT UX IJIOTHOCTH, MO-
JUPYIOT JHIEBYIO TTOBEPXHOCTh WM 00pabaThIBAIOT €€ TUICHKO3AIMTHBIMUA U TUIPO(HOOHBIMU
CMECSMHU, a TaK)K€ U3MEHSIOT COCTaB BSKYIIETO 33 CUET JOMOJHUTEIHHOTO BBEICHUS TOHKOMO-
JOTBHIX TMJIPaBINYECKUX J00aBOK HMCKYCCTBEHHOIO WJIM MPUPOJHOTO MPOUCXOXKAECHUS (IOpT-
JaHJIEMEHTa, JOMEHHOIo MUlaka, 30J, MPUPOJIHBIX MyllosaHoB). [lomydeHHbIe CMelIaHHbIE
TUTICOBBIC BSDKyIME: THconieMeHTHO-TmtakoBbie (I'{I1IB) 1 runconeMeHTHO-TTyIIII0JIa- HOBBIC



(I'LI1B) mproOpeTaroT CBOMCTBA THAPABIMYECKHUX BSOKYIMX, a U3/ICIHs Ha UX OCHOBE — IOBBI-
IIEHHYIO BOJOCTOUKOCTH (KO3 PUIMEeHT pa3msrdenus He Hrwke 0,65), MOHMKEHHBIE MOPO30- U
BO3/IyXOCTOMKOCTb. JTO 00yClIaBIMBaeT UX MPUMEHEHUE, aHAIOTUYHOE BBHICOKOIPOYHOMY THII-
Cy, [P U3TOTOBJIEHUU CAaHUTAPHO-TEXHUUYECKHX KaOWH, MOHOJIMTHBIX IOJOB B OOIIECTBEHHBIX
3/IaHUAX U Ha MIPEANPUITUSIX JIETKOW MPOMBILIUIEHHOCTH ¢ 00pabOoTKOM MOBEPXHOCTH COCTaBaMHu,
MOBBIIIAIOUMMU BOJOCTOMKOCTH U M3HOCOCTOMKOCTD OKPBITHSL.

BbICOKOOOKUTOBBIE THUIICOBBIE BSHKYIIME 00Jaat0T MOHM)KEHHOW XUMHYECKOW aKTHUB-
HOCTBIO, MEJIJICHHBIM CXBaTbIBAHHEM, MOBBIIIEHHOW BOJOCTOMKOCTHIO, TPOYHOCTHIO A0 20 MITa.
Jlnst yckopeHus mpolecca TBEpACHHUS B aHTUPUTOBBIN LIEMEHT, ITOJIy4YEHHBIN IPU TEMIIEPATYpE
600...700°C, BBogaT 3...5% m3BecTH.

[Tpu temmneparype 800... 1000°C 6e3BoaHbII Cynb(}aT KaJabIHs YACTUYHO pa3jiaraeTcs Ha
okcua kampius (CaO) u cepusiid ra3 (S03), cieaoBaTebHO, BBITYCKAEMBIH CTPUXTHUIIC TIPE] -
CTaBJISIET COOOM ABYXKOMIIOHEHTHBIM NMPOAYKT, coctosumii u3 cMecu CaS04 u CaO. OcHoBHOE
HA3HAUEHHUE ITUX BSKYIIMX — BHINMOJTHEHUE MOHOJUTHBIX UM MO3aUYHBIX (B COUYETAHUU C TUIH-
TaMU U3 TOPHBIX IIOPOJT) MOJIOB; U3TOTOBJIEHUE ITYTEM BBEACHMS B COCTAB CMECH TUTMEHTOB 110 -
JMPOBaHHBIX IJIUT UCKYCCTBEHHOIO MpamMopa, IPUMEHAEMBIX Ul OTAEIKU I10J1a U CTEH B 37a-
HUSX OOIIECTBEHHOTO HAa3HAYEHMS; MOyYeHUE ITYKAaTYpHBIX, KJIAJOYHBIX PACTBOPOB U JIETKUX
OETOHOB.

Marse3nanbHble BO3AYIIHBIE BOHKYHNME: KayCTHYeCKH MarHe3uT MgO u kaycTHdecKnuii
noinomut (MgO + CaC03) — nonyuatoT myreMm TepmooOpaboTku Maraesuta MgC03 unu nosno-
muta MgG03 « CaC03 npu temneparype 700...800°C. B cBsi3u C UX HEBBHICOKOW XMMHYECKOM
AKTHBHOCTBIO 110 OTHOILLEHHUIO K BOJIE IIPU MOJIYYEHUHU U3JEINH 1711 YCKOPEHHUs ITpoliecca rujapa-
TallMU UCTIOJNB3YIOT BOAHBIE pacTBOphl coneir MgCl2 u MgS04, unu npupoHblii pacTBOp «Ou -
mopuT.

KonTponupyeMbIMu Moka3aTelIsIMU KauecTBa SBISIOTCA: TOHKOCTh IIOMOJIA, CPOKH
CXBaThIBaHUs, MapKa [0 MPOYHOCTH.

[IpouHocTh Ha cxkathe KaycTudeckoro maruesuta cocrasisier 40...60 Mlla, kayctuye-
ckoro gosomuta — 10...30 MIla. CHukeHHe akTUBHOCTHU MOCJIETHETO OOBSICHSIETCS IPUCYTC TBU-
€M HepazJI0XkKHBILEroCs MPU TEPMOOOPaOOTKE MHEPTHOTO IO OTHOLICHHIO K BOJE KaJIbIUTA.

Haubonee umpoko 3Tu BSKYIME IPUMEHSIOT COBMECTHO C JIPEBECHBIMU OTXOJIaMU pa3-
HOH CTENEHU U3MeNIbYeHUs. VX HCIOoNb3yIoT Ul BBIIOJHEHHUS TEIUIBIX OTHECTOMKNUX MOHOJIMT -
HBIX I10JIOB, @ TAKXKE JJI1 U3TOTOBJIEHUS KCHJIOIUTOBBIX KPYITHOPA3MEPHBIX IUIMT, KOTOPBIE B 3a-
BUCHUMOCTH OT COCTaBa U CTEIIEHU YIUIOTHEHUS MOTYT ObITh UCIIOJIb30BaHbl B KAUECTBE BHYTPEH -
HUX NEPETOPOJOK MU TEIUIOU30JSLUH CTPOUTEIBbHBIX KOHCTPYKIIHIA.

Kunkoe crekiio mpeacTapiseT co0oi BOMHBIN pacTBOp cuinkara kamus (Si02 « K20) wim
Hatpus (Si02 « Na20), mosydeHHBII B aBTOKJIABE B PE3YJIbTATE BO3CHCTBUS HACBIITIEHHOTO BO-
JITHOTO TIapa Ha M3MENbUYEHHYIO CHUITMKAT-TIIBIOY — MPOMYKT cIiaBieHusi kpemHezema (Si02) ¢

KapOOHATOM Kanus (HaTpusl) WK cyabdaToM HaTpus (kanus) npu Temnepatype 1300... 1400 °C.
Bspxynme cBoiicTBa pacTBOpa OLIEHMBAIOT MIJIOTHOCTHIO, BA3KOCTHIO U MOAYJIEM CTEKJa
(2,6...4,0), KOTOPBII paBeH OTHOLICHHUIO YUCJIa TPAaMM-MOJIEKYJI KPEMHE3eMa K OTHOMY TpaMM-
MOJIIO OKCHJ1a Kayins uiad HaTpust. C yBeTMUEHHEM MOJIYJIS JKUJIKOTO CTEKJIA €ro KIEsIye CBON-
CTBA M CTOMKOCTh U3JICTUN K KUCITIOTaM MOBBILLIAKOTCS.

Ha ocHOBe HIKOr0 CTEKJIa MOMy4aroT KUCIOTOCTOMKUI IEMEHT, B COCTaB KOTOPOTO J0-
MOJIHUTENFHO BXOJSIT TOHKOMOJIOTHIA KHUCIOTOCTOWKHUIN HAIMOJHUTENb (KBAapIIEeBbId, 0a3anbTo-
BBIA, aHJIC3UTOBBIN) U J00aBKa, yCKOpAOIAs TBepaAcHHUE (kpeMHedTopucThIii HaTpuit). M3 Hero

M3TOTaBIUBAIOT KUCIOTOCTOMKHME OETOHHBIE KOHCTPYKIIUH (CO CTEKJIOIIIACTUKOBOM apMaTypoi).
Bricokas tepmocToiikocTh 10 1000°C 1 OrHECTOMKOCTD IMO3BOJISIOT IPUMEHSATH COCTaBbl HA OC -
HOBE 3TOI'0 BSKYIIETO JUIsl IPOU3BOJICTBA OTHE3AIIMTHBIX U )KapOCTONKHUX paCTBOPOB U OETOHOB.

Kunkoe cTEKio SBISIETCS TAaKKE OCHOBOW JUISl CHIIMKATHBIX KPAacOK, KUCIOTOCTOMKHUX
MaCTHK M COCTaBOB, UCIIOJIb3YEMBIX JUIsl YINIOTHEHUS U YKpEIJIeHUs (CUJIMKAaTU3allMK) TPYHTOB
Ha CTPOUTEIIbHBIX IJIOMIAIKAX.

I'mppasnnueckue BKyIpe.



I'mapaBnuueckue BsOKYIIME MPEICTABISIOT COOONH TOHKOMOJIOTBIE IOPOILKHU, COCTOSIIME
B ocHoBHOM wu3 cmimkaroB (kCaOenSi02), amomunaroB (nCaOemAl203) u ¢eppuros
(nCaOemFe203) kanpIusi, KOTOpble, B3aUMOJCHCTBYS ¢ BOJOH, 00pa3yt0T MPOYHBIA BOJOCTOM-
KU HCKYCCTBEHHBIN KaMeHb. OHU CITIOCOOHBI TBEPJIETh, KaK HA BO3/1yXe, TaK U B BOJIE.

CriocoGHOCTh THAPABIMYECKUX BSDKYIIMX 00pa30BbIBATh B PE3y/bTaTe peakiMu ¢ BOJOU
MPOYHBIA KaMeHb MPOBEPSAIOT MO IOKa3aTeNl0 AaKTHUBHOCTH, OI[EHMBAEMOMY IO MPOYHOCTHU
(krc/cm2) oOpasuoB coctasa: LI : IT =1 : 3, TBepaeBumx 28 CyroK B HOPMAaJbHBIX YCIOBHIX
(Temmepatypa — 18...20°C, BnaxkaocTs — 95...98 %).

K ruapaBinueckuM BSOKYLAM OTHOCSITCS: THJIPABIMYECKas M3BECTh, KOTOpask 3aHUMAET
MIPOMEXKYTOYHOE MOJIOKEHUE MEKIY BO3AYIIHBIMU U TUAPABINYECKUMH BSDKYIIMMH, POMaHIE-
MEHT, MOPTIAHAIEMEHT U Pa3HOBUIHOCTH MOPTIAHALIEMEHTA, @ TAK)KE CIELUAIbHbIE BUJIBI 11€ -
MEHTOB.

[M'uapaBnuueckoil U3BECThIO HA3BIBAIOT TOHKOMOJIOTBIA MPOIYKT OOXKHUTA MPH TeMIIepa-
Ttype 900...1000 °C mMepreaucTsIX U3BECTHAKOB, coaepxkanmx 10 20 % IIMHUCTBIX NPUMECEH.
[IpounocTh M3ENNii Ha THAPABINYECKON U3BECTH PA3IMYHON aKTHBHOCTH KoJiebnercs ot 1,7 1o
5 MIIa. OcHOBHOE IPUMEHEHHE HTOTO BSDKYILETO — LITYKaTypHBIE U KJIAJOYHBIE PACTBOPbI, HU3-
KOMAapOUHbIE JIETKUE U TsDKEJble OETOHBI, IKCILUIyaTHUpPyEMbIe, KaK B CYXHUX, TaK U BO BIa)KHBIX
YCIIOBHUSX.

PomaHniieMeHT nony4aroT U3 Mepreds, cojaepkanero e MmeHee 25 % IITUHUCTHIX TpUMe -
ceit nyrém ero crekanus npu 1000... 1100°C u nocnenyromero nomosa. [lomydeHHbIN MPOAYKT
oOnazaer OoJsiee BBICOKOW TMAPaBINYECKON aKTUBHOCTBIO, YEM TUpaBindeckas u3BecTb. [loiy-
YEHHBIM POMAHIIEMEHT MPHUMEHSIOT JJIS W3TOTOBICHUS CTPOUTEIBHBIX PACTBOPOB, OETOHHBIX
CTEHOBBIX KaMHEH U MeJKHUX OJ0KOB MPOYHOCTHIO A0 15 Mlla, ncnonp3yeMbIx Ipu BO3BEIEHUU
HA3EMHBIX ¥ MOJI3€MHBIX KOHCTPYKIUH.

[lopTnananeMeHT u ero pasHoBUAHOCTH. IlopTiiaHIIeMEeHTOM Ha3bIBalOT TOHKOMOJIOT bIi
Marepual, NOJy4eHHbIN criekaHueM kianHkepa npu remnepatype 1400...1500°C u3 uzBecTkoBO-
TJIMHUCTON CMECH B COOTHOILEHUHU 1O Macce 3 : 1 WM MepreaucTbiX HOPOJ U COBMECTHBIM M3 -
MeJlbueHueM KiIuHKepa ¢ rurncoMm (3...5 %). B 3aBHCUMOCTH OT BIaKHOCTH HUCXOIHOTO CBHIPBS
MIPUMEHSIOT MOKpPBII MM CyXo# croco0 mpou3BoacTBa. [Ipu Mokpom crocobe momon u nepe-
MEILIMBAaHUE CBIPbSl O MOJYYEHHUS OAHOPOJHOTO MJIACTHYHOIO IUIaMa BIAXHOCTbIO 110 45%
MIPOM3BOJIAT HEMOCPEJICTBEHHO B CHIPHEBBIX MEJIbHUIAX. 3aTeM IUIaM IOCTYMaeT B Iwiamoac-
CEiH, IZle ero cocTaB KOPPEKTUPYIOT ITyTeM BBEACHHUS 100aBOK, U O0KUTAIOT BO BPAILAIOLIMXCS
TpyO4aThIX TOPU3OHTAIBHBIX Nedax. [lox AelicTBUEM BBICOKOH TeMIlepaTyphbl UCHAPSETCs BOAA,
MIPOUCXOJUT PA3JIOKEHUE ChIPhsl U 00Pa30BaHNE HOBBIX, XMMHUYECKH aKTUBHBIX [10 OTHOLICHUIO K
BoJIe, MUHepaioB. [locie 06xkura KIMHKEp MOJAIOT B CTIEUATIbHBIE XOJIOJMIBHUKY ISl ObICTPO-
r0 OXJIQXKJICHHUS MPOAYKTA C LEJIbI0 COXPaHEHUs1 XMMHUECKH aKTUBHOM cTeksiodassl. B 3aBepiie -
HUE, KIIMHKEP MEJIIOT COBMECTHO C TMIICOM MJIU TUIICOCOJIEPKALMMHU OTX0JIaMU U MUHEPAJIbHbI -
Mmu no6aBkamu. K npenmyiiectBaM MOKpOro crnoco6a MOKHO OTHECTH MPOCTOTY KOPPEKTUPOB-
KM COCTaBa, YTO MO3BOJIET MOJIydaTh pa3HOOOpa3HbIE 110 CBOMCTBAM IEMEHTHI.

[Ipu cyxoMm croco6e TOHKOMOJIOTOE ChIpbe, UMEIOIIee HU3KYIO BIaXKHOCTh, IOJJOTPEBAIOT
OTXOSIIIMMH ra3aMy M MOAAIOT Ha OOXKHUI B BEpTHUKaJIbHbIE IMIAXTHbIE eyr. OTCyTCTBUE MPO-
Liecca UCTIapeHus BOAbI JEJIAET 3Ty TEXHOJIOTHIO MEHEE DHEPTrOEMKOM.

MuHepanoruueckuii CocTaB KJIIMHKEpa BKJIIOYAET B ce0s 4eThIpe OCHOBHBIX MUHEpaAJIa, OT
COJIEp’KaHMsI KOTOPBIX 3aBUCAT CBOWCTBA LIEMEHTA:

* amut 3Ca0°Si02 (C3S) — 45...60%,

* oemut 2Ca0 « Si02 (C2S) — 10...30 %,

* mesiut 3Ca0 » A1203 (C3A) -5...12 %,

* yeThIpexKaiblueBbiii amroMopepput —4Ca0O+A1203Fe203 (C4AF) —10...20 %.

Ilpu cmenmBaHMM NMOPTIAHJLEMEHTA C BOAOH COCTaBIIAIOLIME €r0 MUHEpalbl TUapa-
TUPYIOT c 00pa30BaHMEMHOBBIX KPHUCTAJUIOTHAPATHBIX COEJUHEHUM, 00yciaBiIuBa-
IOIIMX TBEP/AEHUE LIEMEHTHOrO TeCTa U MPOYHOCTh UCKYCCTBEHHOro KaMHs. CocTaB HOBOOOpa-



30BaHMI 3aBUCHT OT MHHEPAJIOTHYECKOTO COCTaBa IIEMEHTA, BIAXKHOCTH M TEMIEPATYPHI OKpY -
JKAKOLIECH CpeJIbl.

B pe3ynbrare yacTUUHOTO Mepexoa BOAbI IPU TUAPATAllMY B XUMUYECKHU CBSI3aHHOE CO-
crosiaue (10 20% OT Macchl 1eMEeHTa) MPOUCXOJUT ycaJaKka IIEMEHTHOTO KaMHs, BbI3BIBAIOIIAS
NOSIBJICHHE Ha €ro MOBEPXHOCTH MHUKPOTpEelMH. McnapeHue BoAbl U3 MaTepHala MPUBOIAUT K
00pa30BaHUIO OTKPBITHIX KaMJUIIPHBIX ITOP, TOHIKAIONIMX HE TOJIBKO MPOYHOCTh, HO M MOPO-
30CTOMKOCTb, BOJIOHETIPOHUIIAEMOCTh MCKYCCTBEHHOTO Marepuaina. /[y MOBBIIICHHS €ro 3KC-
IJTyaTallMOHHBIX CBOMCTB HEOOXOJUMO 00€CIeUUTh BIAKHOCTHBIE YCJIOBUS TBEpJCHHUS U CHHU -
3UTh PacXoj BOJBI C OJHOBPEMEHHBIM BBOJIOM IUTACTU(UIMPYIOIMX 100aBOK, 00ecreynBaro-
IMX HEOOXOAUMYIO MIACTUYHOCTh CMECH.

K HemoctatkaM 1eMEHTHOTO KaMmHs, KpOME yCaJKd, OTHOCHUTCS TOJ3Yy4ecTh, KOTOpas
IPOSBISIETCS B YBEIMYEHUW AePopMaluil MOJA BIMSHUEM JIUTEIbHO JACHCTBYIOIMX, IO-
CTOSIHHBIX 110 BeIMYUHE Harpy3ok. CHIDKEHHE TOJ3y4eCTH PAcTBOPOB M OETOHOB JIOCTHUTACTCS
Onmarofaps BBEACHHIO KECTKOTO Heae(hopMUPYyeMOro 3amoIHUTENS M YMEHbIICHUS pacxoa I1e-
MeHTa. B mporecce aKcIuTyataliuy eMEeHTHBI KaMEHb MOKET MOIBEPraThCs (PU3NIECKON HITH
XUMUYECKOU Koppo3uu. B nepBom ciyuae paspylieHue npoucxouT 1oJl JEWCTBUEM BbI-
cokoi temmepatypsl (cBbite 300°C) Wi MUKIMIECKUX TEMIIEPATYPHO- BIAKHOCTHBIX U3MEHE-
HUH, BO BTOPOM — I10/1 BIMSIHUEM arpecCUBHBIX Cpeil. B 3aBUCHMOCTH OT cOCTaBa U MeXa-
HU3Ma ICHCTBHS IS IEMEHTHOTO KaMHSI OTIACHBI:

* KOppO3Hs BHIIETAYUBAHMS — (DUIBTPALHS BOJBI C BRIMBIBAHHEM Hauboliee pacTBOPH -
MOT'0 THAPOOKCH/IA KaJbIIHS, YTO MPUBOJIUT K CHHXKEHHUIO IIETIOYHOCTH Cpeibl U, KaK CJe/ICTBUE,
pa3pyLIeHUIO KPUCTATNYECKIX HOBOOOPA30BAHUN, YMEHBILIEHUIO IIPOYHOCTH;

* KHCJOTHas KOppO3Hsl — JAEUCTBUE KHCIOT, COMPOBOXKAaeMOe 00pa3oBaHUEM Treseod-
pa3HBIX, HETMPOYHBIX WUJIM PACTBOPUMBIX COCIMHEHUH, BBI3BIBAIONMX PE3KOE MAaJCHUE MPOYHO-
CTH;

* cynbdaTHas KOppo3usi — JACHCTBUE CYIb(PaTOCOIEPKAIMX BOJ pa3pyIIaeT CTPYKTYPY
MaTepHalia B pe3ylnbTaTe HaKOIUICHHS B IMOPax MO BCEMY 00beMY KPYITHOK pUCTATUIMYECKUX MPO-
JTYKTOB pEaKIIUU MEXIy IIEMEHTHBIM KAMHEM U arpecCUBHOM Cpeoi;

* cojeBas KOppo3us — KOHTakT ¢ conecoaepxkammmu pactBopamu (NaCl, Na2C03 u
7p.) BBI3BIBACT, IPHU HAJIMYUHU WCIAPEHHUS BJIATH C MOBEPXHOCTH M3ACIHS U KAIMJUIIPHOTO MO/ -
cOCa, KPUCTAIM3AIMIO COJIM B MOPOBOM IPOCTPAHCTBE MarepHaa, 4TO MPUBOIUT K POCTY
BHYTPEHHUX HANpPsDKEHUM U edopMalnii, pacCTpeCKMBAaHUIO UCKYCCTBEHHOTO KaMHsI U MOTEpe
UM MIPOYHOCTH.

Jlnst mpuaHus MOPTJIaHIIEMEHTY 3aJaHHBIX CBOMCTB U3MEHSIOT COCTaB KJIIMHKEPA, pery-
JHUPYIOT CTETIEHb W3MENbUEHUsI ¥ BBOJAT B MEJIBHHUILY NIPU MTOMOJIE OPTaHUYECKHE U MUHEPAJIh -
Hble 00aBKU. LleMeHTHbIe 3aBO/IbI BRITYCKAIOT BSDKYIIME B IIMPOKOM accopTumenTte. Hanbounb -
M 00BEM COCTABISIOT MOPTIAHIIEMEHTH C MUHEPAJIbHBIMU THAPABINYECKHUMH I00aBKaMH
(1UTaKoBBIMM M MynuonaHoBeiMH). [Ipu coxepikanun no6aBok 10 20% mosrydaroT psiIOBOM
nopminagaunement (1), mpu yBenuuenun copepsxkanusi romeHHoro noiaka ¢ 21 go 60 % — noia-
xkonoptinanaueMenT (IIILY), myronanoBbIX 100aBOK (JIUATOMUT, 30J1bl, BYJIKAHUUECKUH TTeTIe)
¢ 21 no 40% — nynnonanoseii nmopriaananeMent (I1I1L). K momoxxuTensHbIM CBOMCTBAM 3THX
BSDKYLIMX MOXKHO OTHECTH TOBBIIICHHBIE BOJIO- U COJIECTOMKOCTb, a TaKKe TEPMOCTOUKOCTH
umakonopmianauementa A0 700 °C. PanuroHanbHOE MPUMEHEHUE 3TUX [IEMEHTOB — IMOJIBOJTHOE
U M0/I3eMHOE OETOHUPOBAHKE, U3TOTOBJICHUE KAPOCTOMKHUX OETOHOB; MOJy4eHHE COOPHBIX KOH -
CTPYKIIUH MPH ONTUMAIBHOM peXXUMe TepMoBIakHOCTHOU 00paboTku (TBO). Ilpu BBeneHun B
KauecTBe N00aBOK KpeMHe3eMa, M3BecTHsKa, posomuTta (10 30 %) momydaror Oe3ycaaodHbIid
HAIOJIHEHHBIN IeMEHT HU3KUX MapOK, KOTOPbIA MPUMEHSIOT ISl IITYKaTYPHBIX PacTBOPOB.

[IpombIITIEeHHOCTH BBITyCKaeT B Oonbumx o0béMax muactuduuupoannsie (ILI) mopr-
JaHALIEMEHTHI ¢ TUAPOGUIBHBIMU MTOBEPXHOCTHO-aKTUBHBIMH J00aBKaMu. MexaHu3M el CTBUS
J00AaBOK 3aKJIIOYAETCS] B UX CIIOCOOHOCTH aIcOPOMPOBATHCS HA TIOBEPXHOCTH LIEMEHTHBIX 3€PEH.
VX mpuUMEHSIOT /11 MOBBILEHUS JIACTUYHOCTH cMecH 03 yBEeIMUEHUs pacXoja BOJAbI MU JUIs
YBEJIMYCHHS TIPOYHOCTH, MOPO30CTOUKOCTH, BOJIOHETIPOHUIIAEMOCTH TIPU CHIDKEHUHU pacxoja



BOJIbl M COXpAaHEHUH 33aJaHHOHN racTuuHocTU. [Ipu ncnonp3oBanuu rupopoOHBIX 100aBOK I10-
nayqarot tuapodoOHsii moprinanaiueMent (I'®). IIpeumymecTa I'D mopriaHieMeHTa: JUIH -
TeJbHOE XpaHEeHue 0e3 CHMKEHUS TeXHUYECKHMX IOoKa3aTelled M MOBBIIIEHHAsT BOJOCTOWKOCTS,
MIO3TOMY €0 HCIIOJIb3YIOT MPH BO3BEACHUM TUIPOTEXHUYECKUX COOPYKEHHUH, JOPOKHBIX IMO-
KPBITHH.

JlexopaTHBHBIE PACTBOPHI U OETOHBI MOJIYYAIOT C MCHOJIH30BAHUEM OENIOro M I[BETHOTO
nopTianaieMenToB. Heo6xoqumas creneHb OeIM3HbI 00ecednBaeTCsl KECTKUMU TpeOOBaHNUs -
MH TI0 COJIEPKAHUIO KpacsIMX MpUMeceil B ChIphe (COeTMHEHUI MapraHiia u xemnesa). [{BeTHbie
MOPTJIaHIIEMEHTHI [TOJIy4al0T JOOABJICHHEM MUTMEHTOB K OeJIOMY MOPTIAHILIEMEHTY.

[Tpu BO3BemeHUM KOHCTPYKIMU (PyHIAMEHTHI, 1aMObI, TUIOTUHBI U T.J.), SKCILTyaTalHs
KOTOPBIX CBSI3aHA C JCHCTBUEM CYyIb(aTocoaep)KalmX TPYHTOBBIX BOJ U JPYIUX Cpe, BO U30e-
XKaHue CylTb(PaTHOW KOPPO3UH MPUMEHSIOT CHElUaIbHbIA CyTb()aTOCTOMKUN MOPTIAHIALIEMEHT
(CIILL). Ero nmomydaroT myreM THATEIbHOM KOPPEKTUPOBKU MUHEPAIOTHYECKOI0 COCTaBa, B KO-
TopoM coaepxkanue C3A orpanudeno 10 5 %, C3S — no 50 %, cymma C3A + C4AF — 1o 22 %.

MoOHOJIUTHBIE KOHCTPYKL[MU, OCOOEHHO BO3BOJMMBIE NPU HU3KUX IMOJOKUTEIbHBIX TEM -
neparypax, a Take BbICOKas SHEProeMKOCTh TEXHOJIOTUU IPOM3BOJICTBA COOPHOrO kese300e-
TOHA C UCIOJIb30BAaHUEM TEPMOBIIAXKHOCTHOW 00pabOTKU TpeOytoT IpUMEHEHUS BHICOKOA(DPek-
TUBHOTO ObICTpOTBepActomero noptianauementa (BIILL). Oto, kak mpaBuiIo, IEMEHTHI BRICOKHX
Mapok M500...700, momyqaemble 3a CUET yBETUUYEHUS COJCPKaHUsI Hanbojiee aKTHBHBIX MO OT-
HomeHUIo K Bojae muHepanoB C3S u C3A u Oonee BBICOKOW TOHKOCTH MOMOJIA KJIIMHKEpa 0
5000 cm2/r, uto mo3BossieT obecreunBaTh 10 70% Mapo4HON MPOYHOCTH B TPEXCYTOUHOM BO3-
pacTe ecCTeCTBEHHOT'O TBEPICHUS.

TaMIOHaXHBIM MOPTIIAHIUEMEHT MPUMEHSIOT JUIsl IEMEHTUPOBAHUS XOJIOAHBIX U Tops-
YUX HEQTSIHBIX M Ta30BbIX CKBAXKUH. J[J1s puIaHUs TaKUX CHEIM(PHUIECKUX CBOWCTB, KaK 3aMe/I-
JICHHOE CXBAaThIBAHUE, COJIECTOMKOCTh, OBBIIIEHHAS MIJIOTHOCTh IIEMEHTHOTO KAMHS, B UX COCTaB
BBOAT OT 10 10 70% MUHEpanbHBIX 100aBOK.

CrnennanbpHbIe BSDKYIIME.

CrneunanpHble BUABI IEMEHTOB 00JaJal0T CIEUM(PUIECKUMU CBOMCTBAMU, OTINYAIOTCS
OT NOPTJIaHALIEMEHTA HUCIOJIb3YEMBIM CHIPBEM, TEXHOJIOTMEW M3roToBiIeHUA. K HUM OTHOCAT
IJIMHO3EMUCTBIN, 0e3ycaOuHbli, HANPATaoMil, paclMpsAONMNACS U NUTAKOILEIOYHOMN 1IeMeH -
TBI.

['MMHO3eMUCTBIN IIEMEHT OMYyYatoT 00KUTOM JI0 IJIABJICHUS CMECH OOKCUTOB HJIA BBICO -
KOAJIOMHUHATHBIX IUIAKOB U U3BecTHsAKA npu Temmeparype 1500...1600 °C. LlemeHT uepe3 oqHu
CyTKH TBepJieHus HabupaeT 10 90 % MapodHON IPOYHOCTH, a CIIYCTS TPOE CYTOK JOCTUTAET Ma-
pounyto npouHocts (M400, M500, M600). IIpu B3aumonelcTBUM C BOJOM IMNIMHO3EMUCTBIN 11€-
MEHT BBIJIETISIET MHOTO TEIlJIa, @ [IEMEHTHBIA KaMeHb 00JIaJaeT MOPO30-, KOPPO3SUOHHO- U TEPMO-
croiikocThio 0 1400 °C. I'MUHO3eMUCTHIN [IEMEHT PEKOMEHIYeTCsl UCIOJIb30BaTh MPU BBIMOJ -
HEHUM aBapUilHBIX OETOHHBIX padOoT, MOJYYEHUHU JIOJTOBEUHBIX KOHCTPYKIMI, paboTalonmx B
CJIOXHBIX YCJIIOBUSX JNEHCTBUS MOpPO3a U arpeCCUBHBIX CPEJl, U )KAPOCTOMKUX OETOHOB C TeMIIE-
patypoii skcrutyatanuu 10 1200 °C. M3-3a onacHOCTH pacTpeCKMBaHUS OETOHA €r0 HE PEKOMEH -
JyeTCsl UCII0JIb30BaTh B )KapKOM KJIMMare, pu TepMOooOpadOTKe U BO3BEJAEHUH MACCUBHBIX MO -
HOJINTHBIX KOHCTPYKLUH.

CocTaBbl Ha INIMHO3EMHUCTOM IIEMEHTE C J0OABKAMHU TMIICA U THIPOATIOMUHATOB KaJIbI s
UCIOJNB3YIOT JUISI TOJMydeHUs: 0e3ycaJl0ouHOro, HANpPSTaroIliero M PacUIMPSIONIErocs IEeMEHTOB.
[lepBblil UCTIONB3YIOT /1711 OMOHOJIMYMBAHUS CTHIKOB B KPYITHOIIAHEILHOM JOMOCTPOEHUHU, BTO-
POii — TP TOTYICHUH TPYO M M3TOTOBICHUH €MKOCTEH Il XpAaHCHHUS JKUIKOCTEH, TPETU — TIPH
IPOM3BOJICTBE MPEAHANPSIKEHHBIX KEI€300€TOHHBIX KOHCTPYKIUNA, YTO CBA3aHO CO CIIOCOOHO-
CTHI0O MHOTOKOMIIOHEHTHOI'O BSDKYILETO IPU TUIPATALMY PACHIMPSITHCS B CBOOOAHOM COCTOSIHUM
Ha 3...4% wnu co3aBaTh BHYTPEHHHE HAMIPSHKEHUS TPU TBEPJICHUU B CTECHEHHOM COCTOSIHHUH.

[InakomenoyHoil EMEHT MOIydaloT MyTeM IOMOJia JOMEHHOrO HUlaKa W IIeI0Yeco-
JEPKAIIET0 KOMIIOHEHTA WJIM 3aTBOPEHMEM TOHKOMOJIOTOIO IUIaKa KOHLEHTPUPOBAaHHBIM IIE-
JOYHBIM pacTBOpoM. BcerencTBre BBICOKON HIETOYHOCTH COCTaBbl OETOHOB HA 3TOM T'MJIpaBIIU-



YECKOM BSDKYIIIEM MOTYT TBEPJAETh MPHU OTPUIIATEIIBHBIX TEMIIEpATypax, B aBTOKJIABaX U MpOoIa-
POUHBIX KaMepax HOpMaJIbHOIO J1aBieHUs. AKTUBHOCTH (Mapka) nemeHTa coctasisier 400...1000
krc/cm2. lllnakomenodnsie 6€TOHBI 00AJAIOT CIIOCOOHOCTBIO YBEJIWYUBATH MPOYHOCTH MPHU
JKCIUIyaTallUM BO BJIAXXHOW cCpejie, UMEIOT MOBBIIIEHHYIO BOJIO-, MOPO30- U KOPPO3HOHHYIO
CTOMKOCTb, TO3TOMY MX PAllMOHAJIIBHO MPUMEHSTh B JOPOKHOM U THAPOTEXHUUYECKOM CTPOM -
TEJIbCTBE.

CornacHo cTaHIapTy, Ka4eCTBO LIEMEHTOB OI[EHUBAIOT 10 CJIEIYIOIMM OCHOBHBIM ITOKa-
3aTelsaM:

* XUMHYECKU I, BEILIECTBEHHBI U MUHEPAIIOTMYECKU COCTAB;

* TOHKOCTb [10MOJIa [IEMEHTA;

* HOpMaJIbHAsI TYCTOTA nementHoro Ttecrta (HI),

XapaKTepHU3yIolliasi BOAONOTPEOHOCTh 1IEMEHTA;

* CPOKH CXBaThIBAaHUSI IIEMEHTHOI'O TECTA;

* PAaBHOMEPHOCTH U3MEHEHHUs 00beMa B IIpoliecce THapaTalny;

* AKTUBHOCTH [IEMEHTA ITPH HOPMAJILHOM TBEPJICHUH U TIPOTIapUBAHUHU (IJ1s1 TOPTIIAH/ILIE -
MEHTOB C MUHEPAIbHBIMU TOOABKAMM);

* CKOPOCTb TEIIJIOBBIZICIICHUS;

* KOPPO3UOHHAS CTOUKOCTb;

* ynenbHas 5QGeKTUBHAS aKTUBHOCTH €CTECTBEHHBIX PaIMOHYKIIHIOB.

Ha ocHOBaHWU MOJIy4EHHBIX PE3yIbTATOB, KOTOPHIC JOKHBI COOTBETCTBOBATH TpeOoBa-
HUSIM CTaHAapTa, IEMEHTY mpucBanBaroT Mmapky M300, M400, M500 uiau M600, yucineHHo paB-
HYIO cpeqHeapuPMETHUIECKON BEeMYUHE Tpejesia MPOYHOCTH Ha ckaTthe (Krc/cM2) ¢ ydeTom
npoyHocTy Ha u3rub. Kiacc riemenTa mo npoyHOCTH Ha C)KaTHe MPH rapaHTUPOBAaHHOM obecrie -
yeHHOCTH 95% nomxkeH ObITh paBeH B22,5; B32,5; B42,5; B52,5 (MIla) nnst cOOTBETCTBYIOIIMX
€ro Mapok.

HpaKTI/I‘IECKaﬂ YaCTb: BOIIPOCHI IJIA CO66C6I[0B3HI/I$I.

Bomnpocsr:

1. IIpuBenuTe KIaCCU(PHUKAIIMIO HEOPTAaHUYECKUX BDKYIIMX BEILECTB.

2. Yto mpencTaBisIFOT COO0H BO3AYIIHBIC BSDKYIIME BeliecTBa?

3. OnunmTe cxeMy IPOU3BOICTBA THIICOBOTO BSHKYILETO. YKaXKHTE €ro CBOWCTBA U 00-
JTaCTU IPUMEHEHHUSL.

4. ITo xakuM Moka3aTessiM OI[EHUBAIOT Ka4e€CTBO TUIICOBOTO BSKYIIET0?

5. Ilepeuncnure 1 KpaTKo OXapaKTepU3yHTe CIIOCOOBI MPOU3BOACTBA MOPTIAHALIEMEHTA.

6. Uto npencrarnser co0oi KiuHKep?

7. Ilepeuncnure cBOCTBA NOPTIaHALIEMEHTA

Ilepe4yeHb OCHOBHOM JIMTEPATYPbI

1. TuxonoB IO.M. CoBpeMeHHBIE CTPOUTEIbHBIE MaTepUaabl U APXUTEKTYPHO-
cTpouTebHble cucTeMbl 31anuil. YacTs . CoBpeMeHHbIe CTPOUTENbHBIE MaTEepHAbI Il YacTei
3naHui [DneKkTpoHHBIH pecype| : yuebnoe mocobue / FO.M. Tuxonos, C.I'. ['onoBuna, A.O.
[Mapanenko. — OnekTpoH. TekcTtoBble naHHble. — CII0. : CankTt-IleTepOyprckmii rocymap-
CTBEHHBIM apXUTEKTYpHO- CTpouTenbHbI yHUBepcuteT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxwum goctyma: http://www.iprbookshop.ru/74377.html

IlepeyeHb 10MOJHUTEJIBLHOM JIUTE PATYPbI

1. OpnoBa A.M. ®uU3MKO-XUMHUYECKHE METOJAbI aHalku3a MaTepuanoB [DIEKTPOHHBIN
pecypce]: yaebHoe mocodue/ Opmoa A.M., Pomanosa W.I1.— DneKTpoH. TEKCTOBBIC JaHHBIC.—
M.: MOCKOBCKHMI rocyJapCTBEHHBII CTPOUTENbHBINA YHUBEpcUTET, Al IIn Op Meaua, ObCACB,
2016.— 205 c.— Pexum goctyma: http://www.iprbookshop.ru/49873.— 3BC «IPRbooks», mo
apoJIro


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

2. Kanyctun, @.JI. CpoiicTBa MaTepHaloB W HW3JEIUNA: JTAOOPATOPHBIA MPAKTHKYM:
yaebHo-MeToaudeckoe nocooue / @.JI. Kamycrun, A.M. Cniupunonosa, .B. ®omuna ; Munm -
cTepcTBO 0Opa3zoBaHus U Hayku Poccuiickoii denepanuu, Ypansckuil ¢peaepaibHblii YHUBEPCH -
ter uMmenu nepsoro llpesunenta Poccun b. H. Enbnuna. - ExarepunOypr : M3narenabcTBo
VYpansckoro yauBepcutera, 2014. - 93 c. : wn., Tabn., cxem. - bubauorp. B kH. - ISBN 978-5-
7996- 0971-9;

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

3. JIopkun, JI.U. Crpoutensuoe matepuanoseaenue / JI.U. Isopkun, O.JI. JIBOpKHH.
-M. : Uadpa-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

IlepeyeHb yueOHO-MeTOAUYECKOTO O0ecCIeYe HUsI CAMOCTOSATEJIbHOM padoThl 00yua-
OIIUXCS M0 AUCHHUILINHE

1. Meroanyeckue ykazaHus MO OPraHU3ALUU CAMOCTOATENbHOI pabOThI CTYIEHTOB IO
mucruIinHe « Marepuaisl B IPOEKTUPOBAHUU TOpoAcKoil cpeapy. [lsaturopek: CKOY, 2023.

2. Metoanyeckue yka3aHusl K IPaKTUYECKUM 3aHATHUAM 10 AUCHUILIMHE «MaTepuansl B
MIPOEKTUPOBAHUM rOpoACKO cpensh». [Iaruropek: CKOY, 2023.

Ilepeuyennb pecypcoB HHGOPMANMOHHO-TeJIe KOMMYHUKAUIMOHHOM ceTH « UHTEe pHE T,
He00XO0UMBIX /1JIsl 0CBOE HUS TUCIHILINHbI

1. BBC «YHuBepcurerckas oubnroTeka orain - http://biblioclub.ru

2. JluneH3noHHas MOJHOTEKCTOBast 6a3za 3iekTpoHHbIX u3gaHuii —IbC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snekrponnas oubnuoreka e-library— www.elibrary.ru

4. DnexkTpoHHas OMOIMOTEKA U JIEKTPOHHBIA KaTanor HaydyHoil Oubmmorexku CKOY —
http://catalog.ncstu.ru/

5. locymapctBeHHas myOnwdHass HaydHO- TexHWueckas Ombnmoreka Poccuu. (I'TIHTH

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

MNPAKTHYECKOE 3AHSTUE 11. Jlaku u Kpacku.

Leanb 3aHgTHA: N3ydYEeHUE JIaKa U KPACOK.

3HAaTb: OCHOBBI APXUTEKTYPHOI'O MaTEPHATOBEICHHUS

YMeTh: 000CHOBAaHO BHIOMpATH METOJMBI BBHIMOJHEHHS CTPOUTENBHBIX MPOIECCOB U UX
MOCJIEA0BATENIbHOCTDh IPU BO3BEJACHUU 3JJaHUU U COOPYKEHUM C pa3IMYHBIMU APXUTEKTYPHBIMU
Y U3aHHEPCKUMH PEIICHUSMH; MPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJIOTUYECKOU JOKY-
MEHTAIlUH Ha CTAJUU TPOCKTUPOBAHUS U BO3BEACHUS 3/1aHUI.

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
APXUTEKTYPHOTO MATEPHUATIOBEICHUS M HABBIKOB PAIIMOHAIHHOTO BHIOOPA apXUTEKTYPHBIX MaTe -
puUanos.

TeopeTnueckas yacth: CBONMCTBA U BUJIBI TAKOKPACOYHBIX MaTEPUAJIOB U MMOKPBITUN

CpoiicTBa JsakokpacouHbslx MarepuanoB (JIKM) wmoxHo paszgenutrb Ha (QU3HKO-
XUMUYECKHE, XAMUYECKUE U MATIIPHO-TEXHUYECKHUE.

Ousuko-xumuueckue cporictBa JIKM nmoapazymeBarOT BA3KOCTb, YKPBIBUCTOCTbD, IUIOT-
HOCTb, CKOPOCTB OTBEpA€BaHMUsI (BbICHIXaHUS) TIJICHKH.

K xumuueckum cpoiictBaMm JIKM OTHOCSATCS MPOLIEHTHOE COOTHOIIEHHE COCTABHBIX BE-
IECTB, KOJIMYECTBO HAIMOJHUTENEH, TUIEHKOOOPA3yIOIMX, BOJOPACTBOPUMBIX COJICH, pacTBOPH -
TeJen U T.JI.

MaJsipHO-TeXHUYECKHE CBOMCTBA XapaKTepu3yloT ynoocTBo padotsl ¢ JIKM, T.e. cTeka-
€MOCTb, IIEPESINB, HAHOCUMOCTb, CTENIEHb IEPETUPA, TIOTHOCTD.

Jlakokpaco4yHOe TOKpBHITHE — IUIEHKa, oOpasyronascs B cieacTBuu BbichixaHust JIKM.
Takue mieHKU TOXKE€ JOHKHBI OTBEYATh OIMpPEAENCHHBIM TPEOOBAaHUAM U 00JaAaTh OMpe/IeseH -
HBIMH CBOMCTBAMM:

- ICKOPAaTUBHBIMU (BHEIHHI BHJ, I[BET JJAKOKPACOYHOTO MOKPHITHUSA, OJIECK);

- XAMUYECKUMH (YCTOMYMBOCTH TIPU BO3ACHCTBUHU aTMOC(EpHI, arpeCCUBHBIX Ta30B, IIe-
J0Yel, KUCTIOT, Pa3IMYHbIX XUMHYECKUX PacTBOPOB, BOJBI, Macel, HeTH, OEH3UHA, SMYIbCUH,
MBUIBHOT'O PacTBOPA);

- (U3UKO-XMMUYECKUMU (M3HOCOCTOUKOCTb, MPOYHOCTH, TBEPJIOCTb, 3JIACTUYHOCTb,
MIPOYHOCTH Ha U3THO, aare3us);

- 3alUTHBIMU (CTOMKOCTH B Pa3JIMYHBIX aTMOC(EPHBIX YCIOBUAX, TEPMOCTONKOCTD, CBE-
TOCTOWKOCTb, MOPO30CTOUKOCTb);

- MaJISIPHO-TEXHUYECKUMH (XOPOIIO MOAaBaThCs LU (OBKE, TOTUPOBKE, 3aUNCTKE);

- DJIIEKTPOU30JISAIMOHHBIMY;

- cneruanbable JIKM momxkHbl 0051a1aTh TOMOTHUTEIBHBIMU CIEIU(PUISCKUMU CBOM-
CTBaMH.

JlakokpacouHble MaTepHasbl IUPOKO MPUMEHSIOTCS AJs 3alUThl METANIOB OT KOPpPO-
3uu. B 3aBUCMMOCTH OT Ha3HAYEHUS U COCTaBa JJaKOKpacouHble MmaTepuaisl (JIKM) npunsro e -
JUTh Ha: JaKH, KPACKHU, SMaJIU, TPYHTOBKH, IMAaKJIEBKH

Jlaku — 3TO pacTBOpPHI MIEHKOOOPA3yIOLMX BEIIECTB B PACTBOPUTENSAX (UM BOAE), KOTO-
pbIe 1OCIe BBICBIXaHUS 00Pa3yl0T OJHOPOJHOE, TBEPAOE, IPO3payHoe (KpoMe OUTYMHOTO JIaKa)
nokpbITHE. VIX COCTaB HE COEP>KUT MUTMEHTHI M HATIOJIHUTENH.

Kpacku — cycrnieH3un NUrMeHTOB B IUIEHKOOOPA3yIOUMX BELIECTBAX, KOTOPbIE TOCIE BbI-
CBIXaHHs 00Pa3yI0T HEMPO3PauHOE OAHOPOAHOE MTOKPBITHE.

DOMajp — CyClIeH3Usl TUTMEHTOB, HAIMlOJIHUTEINEH B JIake, KOTOpas MOCJe BbICHIXaHHS 00-
pa3yeT HeNpo3payHoe, TBEPA0E MOKPBITHE PA3TUIHON CTPYKTYPHI U OJecKa.

['pyHTOBKA — CYCII€H3HsI MUTMEHTOB C HAMTOJIHUTEISIMH B TUIEHKOOOPA3yIOIIEM BEIIECTBE,
KOTOpas OCJIe BBICHIXaHUSI 00pa3yeT OJHOPOIHYIO HEMPO3PAYHYIO IIICHKY.

[[ImakneBka — cMech HaNOJIHUTENEH, MUTMEHTOB U TIJIEHKOOOPa3yIOIHX BEIIECTB, TACTO-
oOpa3Has Bsi3Kasi Macca, peJHa3HayeHa Jj1s 3aN0HeHU 1 1e(PEeKTOB MOBEPXHOCTHU, TPUIAHUS el
paBHOMEPHOH (PAKTYpBHI.



IIpakTHYyecKasi 4acTb: BOIPOCHI sl COOECEJOBAaHUSI.

Bomnpocsr:

1. Kakue Marepuasbl Ha3bIBAIOTCS 3aLTHBIMU ?

2. C Kako# [eJbI0 HCTIOIB3YIOT JIAKOKPACOYHBIC MATSPUATIBI?

3. N3 yero cocTosAT JIak1 ¥ Kpacku?

4. Yto Takoe pacTBOpUTENN?

5. Kakyto posb B 3a1Te METaJIOB M CIUIABOB OT KOPPO3UU UTPAET XUMHUKO-
TepMuUIecKas oopadboTka?

6. Kakue 3ammTHbIe ()YHKIIMU MOTYT BBIOJHSTH JISTHPOBAHHBIC CT &l N YYryHbl?

IlepeyeHb OCHOBHOM JIMTE PATYPHI

1. TuxonoB IO.M. CoBpeMeHHbIE CTpPOUTENBHBIE MaTEpHAbl U APXUTEKTYpHO-
cTpouTebHble cucTeMbl 31aHui. Yacts 1. CoBpeMeHHBIE CTPOUTEIbHBIE MAaTEPHUAIIBI I YacTel
3naHuil [DnekTpoHHBIH pecype| : yuebnoe mocodue / FO.M. Tuxonos, C.I'. 'onoBuna, A.O.
[[Mapanenko. — OnexTpoH. TekcTtoBblie naHHbie. — CIIO. : CankTt-IleTepOyprckmii rocynmap-
CTBEHHBIM apXUTEKTypHO- CTpouTenbHbI yHUBepcutet, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum goctyma: http://www.iprbookshop.ru/74377.html

IlepeuyeHb 10NOJIHUTEILHOM JIMTE PATYPbI

1. OpnoBa A.M. ®U3UKO-XMMHUUYECKHE METOJABl aHajJW3a MAaTEpUATIOB [DIIEKTPOHHBIN
pecypc]: yae6HOe mocodue/ Opnoa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBBIE JTAHHBIE.—
M.: MOCKOBCKHI rocyJapCTBEHHBII CTpOUTENbHBINA YHUBEpcUTET, Al ITu Op Meauna, ObCACB,
2016.— 205 c.— Pexxum goctyna: http://www.iprbookshop.ru/49873.— SBC «IPRbooks», 1mo
apoIro

2. Kammyctur, ®.JI. CpoiicTBa MarepualioB W H3ACITUN: JTa0OPATOPHBIA MPAKTHKYM:
yaeOHO-MeToandeckoe nocooue / @.JI. Kanmycrun, A.M. Cniupugonosa, 1.B. ®omuna ; Munu-
cTepcTBO 0Opa3zoBaHus U Hayku Poccuiickoit denepanuu, Ypanbckuil ¢penepanbHblil YHUBEPCH -
teT uMmenu nepsoro llpesunenta Poccunm b. H. Enbrnuna. - ExatepunOypr : M3natenabcTBo
VYpansckoro yauBepcutera, 2014. - 93 c. : un., Tabmn., cxem. - bubnuorp. B kH. - ISBN 978-5-
7996- 0971-9;

Toxe [D5eKTpOHHBIIH pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101

3. JIBopkuH, JI.U. Crpoutensuoe matepuanoseaenune / JI.U. JIsopkun, O.JI. JIBOpKHH.
-M. : Uadpa-Unxkenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ DneKTpOHHBIH pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-MeTOAMYECKOT0 00€eCIeYe HUSI CAMOCTONATEILHOM padoThl 00y4a-
OIIUXCS M0 JUCHUILINHE

1. Metonuyeckue ykazaHusl 10 OpPTaHU3ALMU CAMOCTOSTENBHON pabOThI CTYJEHTOB IO
mucuuiinie « Marepuansl B IPOEKTUPOBAaHUU rOpoAcKkoil cpens. [Taturopek: CKOY, 2023.

2. Metoanyeckue yka3aHusl K MPaKTHICCKIM 3aHITHSIM I10 JIUC IUTUIHHE «MaTepuanisl B
IIPOEKTUPOBAHNHU FOpOACKOH cpensl». [Iaturopck: CKOVY, 2023.

IlepeuyeHnnb pecypcoB HHGOPMALMOHHO-TEJIe KOMMYHUKAUMOHH O ceTH « MHTE pHE T,
HEe00XOUMBIX /ISl 0CBOCHUS TUCIHIIINHbI

1. BBC «YHuBepcurerckas oubnuoTeka oHyann - http://biblioclub.ru

2. JluueH3MOHHAs TTOJIHOTEKCTOBas 0a3a 3neKkTpoHHbIX u3gaHuit —IbC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas anextponHas oubmuoreka e-library— wwwe.elibrary.ru

4. DnexkTpoHHas OMOIMOTEKAa U IEKTPOHHBIA KaTanor HaydyHoi O6ubmuorekn CKOY —
http://catalog.ncstu.ru/

5. T'ocynapcTBenHast myOauyHasi HaydHO- TexHuueckas oubmuoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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MNPAKTHYECKOE 3AHSITHE 12. MatepuaJibl Ha OCHOBE MOJIMMEPOB.

Hesb 3angTHS: U3yUYEHHE MAaTEPUAIIOB HA OCHOBE TTOJIMMEPOB.

3HAaTb: OCHOBBI APXUTEKTYPHOI'O MaTEPHATOBEICHHUS

YMeTh: 000CHOBAaHO BHIOMPATH METOJBI BBITOJTHEHUSI CTPOUTEIBHBIX MPOIECCOB U X
MOCJIEA0BATENIbHOCTDh IPU BO3BEJACHUU 3JJaHUU U COOPYKEHUM C pa3IMYHBIMU APXUTEKTYPHBIMU
Y U3aHHEPCKUMH PEIICHUSMH; MPOU3BOJIUTH Pa3pabOTKy MPOEKTHO-TEXHOJIOTUYECKOU JOKY-
MEHTAIlUH HAa CTAJIUU TPOCKTUPOBAHUS U BO3BEJCHUS 31aHU .

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
APXUTEKTYPHOTO MATEPHUATIOBEICHUS M HABBIKOB PAIIMOHAIHHOTO BHIOOPA apXUTEKTYPHBIX MaTe -
pHUaoB.

TeopeTnueckasi yactb: [lnacTuyeckas macca (racTMacca) — 3TO MaTepHa, MPeCTaB-
JSIONME cO00M KOMIO3UIMIO MOJUMEpPA ¢ HAMOJIHUTENEM, IUTMEHTOM U J0OaBKaMH, KOTopas
pu (GOPMOBAHUH U3JIEITHI HAXOJUTCS B BI3KO-TEKYYEeM HITU BSI3KO-3JIACTUICCKOM COCTOSHUH, a
MPU DKCIUTyaTallud — B CTEKJIOO0pa3HOM WM KPHUCTAIUIMYECKOM COCTOSHUHM. B HEKOTOPBIX
IJIacTMaccaxX HaroOJHUTEIb OTCYTCTBYeT.

[To peakiuu mracTMacchl Ha BO3ACHCTBUE TETUIA €€ MOAPA3ACISIIOT Ha TEPMOTUIACTHIHYO
U TEPMOPEAKTUBHYIO.

TepMormtacTUUHBIE TOTMMEPHI CIOCOOHBI TPU HATPEBAHUY MHOTOKPATHO Pa3MT4aThCs U
MpUOOpeTaTh TIACTUYHOCTD, a TPU OXITAKJICHHH OTBEpKIAThCA. OHU MMEIOT JTUHEWHOE WITH
Pa3BETBICHHOE CTPOCHUE U MOJYYaIOTCS MPEUMYIIECTBEHHO PeaKiei MOJIMMEPU3AINU — MOJTH -
STUJICH, TOJMBUHUIIALETAT, TOJMBUHUIXJIOPU/T, TOJIMAMHU/IBI U TIPOYHE TTOTUMEPHI.

TepMmopeakTUBHBIE (PEAKTOIIIACTHI) TOJIUMEPHI HE MOTYT MOCIIE OTBEPIKICHUS BHOBb TIPH
HarpeBaHUU MPUOOPETaTh MIACTUYHOCTh. OHU UMEIOT MPOCTPAHCTBEHHOE CTPOCHHE MaKpOMO -
JICKY U TOJTYYar0TCs TPEHMYIICCTBCHHO peaKIuel MoMuKOHACHCAN — (GeHOI(DOpMAaITbIeTH/I-
HbIE, YTIOKCUHBIC U TpoYHe MmoauMepsl. Uem Oomblle MOMEPEeYHBIX CBsI3eH B TAKUX MOJIUMeEpax
(Tyme «ceTkay), TeM BBIIIE UX MTPOYHOCTH U YIIPYTrOCTh, MEHBIIE TEKYYECTh U T.1.

[IpeumyiecTBa miacTmacc:

1. Huzkas TenaompoBOAHOCTH JIETKMX MOPHUCTHIX IJIACTMACC, MPUOIIKAIOMAACS K KO-
3¢ puIIEHTY TENIONPOBOJHOCTH BO3/yXa.

2. Bricokas XuMHUecKasi CTOMKOCTh IIacTMacc 00yCIOBIMBAET UX UCIIOIH30BAHKE B Ka-
YEeCTBE CTPOUTENIbHBIX MATePUaJIOB MPU COOPYKEHUH MPEIIPUITUH XUMUYECKON MPOMBIIIUIEH -
HOCTH, KaHAJIM3AIUOHHBIX CETEH, a TaKKe JJI U30JIALNN EMKOCTE! ITPU XpaHEHUH arpeCcCUBHBIX
BEIIIECTB.

3. CrmocoOHOCTH MIaCTMACC OKPAIMBATLCS B PA3IMYHBIC [IBETa OPTaHUYECKHUMU U HEOP-
raHM4YeCKUMU TUrMeHTamMu. OpraHuyecKkue CTeKJa OTJIMYAIOTCA BBICOKON MPO3PayHOCTHIO U
OECIIBETHOCTHIO, HO MOTYT OBITh JIETKO OKpAIlleHBI B pa3inyHble BeTa. OHU MPOITYCKAIOT JTy9IH
CBETa B IIMPOKOM JIMANa30He BOJH, B YACTHOCTH YIbTPa(hUOIETOBYIO YaCcTh CIEKTpa, IpHUUeM B
5TOM OTHOIICHUH TTPEBOCXOIAAT B IECATKHU pa3 OObIYHBIE CTEKIIA.

4. Huzkas cTemeHb UCTUPAEMOCTH IIacTMAacc oOyClIaBIMBaeT WX MPUMEHEHUE B Kaue-
CTBE N3HOCOCTOWKHNX MOKPBITHI KOHCTPYKIIH ITOJIOB.

5. TexHOMOTUYHOCTh MJACTMAcC TO3BOJSET MpUIABaTh MM Pa3HOOOpA3HBIE CaMbIe
CIIOXHBIE (POPMBI METOJIAMU JIUThS, IPECCOBAHUS, SKCTPY3UH, TUICHUEM, CBEpIIeHuEM, (pe3e-
poBaHHEM, CTpOraHueM, 00Toukoi u ap. [lnacTtMaccoBbie U3IeNMs MOKHO: CKJIEUBATh, KAK MEX -
ny co0oii, Tak ¥ ¢ IPYTUMU MaTepuaiaMy; CBApUBAThH U3/IENIHSI U3 TEPMOIUIACTHYHBIX IJIACTMACC
(mampumep, TpyO) B CTpye ropsiuero BO3/IyXa UIU MOcjie KOHTAaKTHOro HarpeBa. OTXopbl MJacT -
Macc MOXHO BO3BpallaTh B TPOU3BOACTBO ISl BTOPUYHOTO TPUMEHEHUSI.

Henocrarku miactmacc:

1. Huzkas teroctoiikocth — oT 70 1o 200°C. 9T0 OTHOCUTCS K OOJIBIIMHCTBY IJIACTH -
YECKUX MacC, TOJbKO HEKOTOPBIC THUIIBI IIACTUKOB, HAIPUMEP KPEMHUHOPraHUYeCKue, MoJH -
TeTpadTOPITUIEHOBBIE, MOTYT paboTaTh IpH Temmneparypax 10 350°C.



2. Manast moBEepXHOCTHAs TBEPAOCTb. /st TitacTMacc ¢ BOJIOKHUCTHIMH HAITOJHUTEISIMA
oHa pocturaer 25 k['/MM2, ansi MONMCTUPOJIBHBIX M AKPUJIOBBIX IUIACTHKOB — 15 k['/mMMm2.
Hanbonee HU3KON TBEPAOCTHIO OTIMYAIOTCS LEIUIIONI03HbIe I1acTuku — 4...5 kI'/mMmm2. Otot no-
Ka3aTeib y cTajau — okojo 450.

3. Beicokuit koapdurmeHT TepmMuueckoro pacumpenus. OH koneOnercs B mpenenax (25
— 120)*10-6, B To Bpems Kak [yisi cTamu oH paBeH Bcero 10*10-6. Beicokuit ko3dduiment tep-
MHUYECKOT0 pacIIMPEHHs MIACTMACC CJEIyeT YUUTHIBATh MPH MPOCKTUPOBAHUU CTPOUTEIBHBIX
KOHCTPYKIIMM, 0COOEHHO OOJIbIEpa3MEPHBIX 3JIEMEHTOB, HAIIPUMEP CTECHOBBIX MaHeJeH, TerIo-
M30JIALUN KPOBIIH.

4. TloBbleHHAs MOM3Y4ECTh IJIAaCTMACC.

5. I'oprouecTs mitacTmacc.

6. TokcHYHOCTB MUIACTMAcCC, KOTOpasi B psifie CIIy4aeB 3aBUCUT HE TOJBKO OT TOKCUYHO-
CTH CaMHX ITOJIMMEPOB, HO U TOKCHYHOCTH TAKUX KOMITOHEHTOB IIACTMACC, KaK CTAOUIIN3aTOPHI,
IIaCTU(UKATOPBI, KpaCUTEIU. DTO CBOMCTBO OCOOEHHO Ba)KHO YYMTBIBATh IS TeX IMJIacTMacc,
KOTOpBIE MMPUMEHSIOT BO BHYTPEHHEH OTAEIKE KMJIBIX TIOMEIICHHH U B CHCTEMaX BOJIOCHA0Xe -
HUSL

7. CrapeHue miactMacc — HeoOpaTUMO€ M3MEHEHHUE CBOWCTB IOJIMMEPOB BCIEICTBHE
XUMUYECKUX PEBpAILEHUH 10/ IEHCTBUEM CBETa, KHCIOpOa, BO3IyXa, IEPEMEHHBIX TeMIIepa -
TYp, BIXHOCTH ! T.II., IPHA 3TOM YXYIIIAIOTCS JEKOPATHBHBIC CBOMCTBA (IIBET, MPO3PAYHOCTH),
PE3KO CHUXKAIOTCS MOKa3aTesld (PU3UKO- MEXaHMYECKUX CBOMCTB, MaTepual CTAHOBUTCS XpPYII-
KHM ¥ MOXET JIaXe pa3pylUThCs.

Texnonorus.

[TnacTmaccsl MoMy4aroT OOBIYHO M3 BSKYILETO BEIECTBA, HAMOJHUTENS U CHEeIMaTbHBIX
N00aBOK — MacTu(uKaTopa, OTBEpAUTENS, cTabuan3aTopa u Kpacutens. [lnacrmaccoii Ha3bIBa -
IOT TaK)Ke 3aTBEPEBIIYI0 Maccy U3 OJJHOTO MOJIMMepa, HalpuMep, OpreTEKIIO.

[Tonmmepsl — BemecTBa, MOJEKYIIBI KOTOPHIX (MaKpOMOJIEKYJBI) COCTOST U3 OJHOTO WIIH
HECKOJIbKUX MHOTOKPAaTHO MOBTOPSIOIMXCS 3B€HbEB. MOJIEKyIsIpHas Macca MOJIMMEPOB 0OBIYHO
He meHee 10000. MonekynsipHas Macca HU3KOMOJIEKYIIIPHBIX CO€JUHEHUN OObIYHO HE MPEBbI-
maet 500. BemecTBa, uMeronye npoMexyToyHble 3HAUCHUSI MOJIEKYISIPHONH MaccChl, Ha3bIBAIOT
onuromepamu. B cocraB ux makpomosnekyn BxoauT 6onee 1000 atomoB. DT BemecTBa — 00bIY-
HO BSI3KHME >KHMJKOCTH, CIIOCOOHBIE K JajJbHEHIIMM B3auMojeicTBusM. K HUM oOTHOcCSTCS MpH-
POJHBIE U HCKYCCTBEHHBIE CMOJIBI, CIIOJIb3yEeMbIE Ul IPOU3BOACTBA muacTMmace. [Ipupoausie —
LEJUTI0I03a, OCNIKH, HATypaJIbHBIA KaydyK. CHHTETHYECKHE — MOJUATHIICH, MOJIHMAMMIBI, STIOK-
CHUJIHBIE CMOJIBI, TOJIUITPOIUJIIEH.

HcxoaHbpIMM MaTepHaiaMy ISl UX MOJyYeHHs! SIBISIOTCS MPUPOAHBINA Ta3 M TaK Ha3bIBa-
€MBIi «ITOMYTHBII» Ta3, CONMPOBOXKIAOIMN BbIX0/bl HEPTH. B razoo0pa3HbIX NpoayKTax nepe-
paboTKu HeTH COAEPIKUTCS DTHIICH, MPOMUIICH U JPYrue rasbl, nepepadaTbiBaeMble Ha Tpe -
OpUATUAX B TonuMepsl. ChIpbeM JUTSl TOJIMMEPOB CIYKHUT TaK)Ke KaMEHHOYTOJIbHBIN JIeTOTh, 110~
JTydaeMbIil TTPH KOKCOBAHUU YIIIsI, COJIEpKAIMU (DEHOI U IPYrHe KOMITOHEHTHI.

Bun ces3yromero BemecTBa B 3HAUYMTENBHON MeEpe OIpeneNsieT TeXHUYECKHe CBOWCTBA
W3JIENAN U3 TJIACTMACC: WX TEIIIOCTOUKOCTB, CIIOCOOHOCTh COMPOTHBISTHCS BO3JICHCTBHIO pac -
TBOPOB KHUCIIOT, IIEJIOYEH U JAPYTUX arpecCUBHBIX BEILECTB, a TAKXKE XapaKTEPUCTUKH MPOYHO-
cTh U jaepopMaTuBHOCTH. CBS3yOIIEe BEMIECTBO — 3TO OOBIMHO CaMBI JOPOTOMl KOMIIOHEHT
MJIaCTMACCHI.

Hanonuurenu npeactapiastoT coOoi pa3HOOOpa3HbE HEOPIraHUUYECKUE M OpraHUYecKue
MaTtepuaibl. HamomHuTenu yimydmiaroT psi TEeXHOJIOTMYECKHUX M DIKCIUTYaTallMOHHBIX CBOWCTB
IJIaCTMACC, 3HAYUTEIbHO YMEHBLIAIOT NOTPEOHOCTH B IOPOTOM ITOJIMMEPE U TEM CaMbIM HaMHO -
ro yIELEBISIOT U3/eius U3 iacrtMace. HanmoaHutenu ObIBatoT moponkooOpa3HbIMU, BOJIOKHH -
CTBIMH, JIUCTOBBIMM U B BHJIE T'a30BbIX MY3bIpbKOB. IlopomkooOpa3HbIMU HAOJHUTENISAMU CITy-
KaT ONMWJIKU, JPEBECHasl U KBapleBas MyKa, TAJIbK W mpodne MaTepuanbl. OCOOCHHO BBICOKHE
MeXaHMYeCKHe CBOMCTBa MPUAAIOT MJIacTMaccaM BOJOKHUCTBIE (CTEKJIOBOJIOKHO, acOecT, XJo-



MOK, CHHTETHYECKHUE BOJIOKHA) W JINCTOBBIE HamoJiHUTeNHu (Oymara, Qosbra, Tkanu). ['a3oBbie
IY3bIPbKU CHUYKAIOT IIJIOTHOCTH U TEMJIONPOBOAHOCTD IJIACTMACCHI.

[Tnactudukaropel — 3TO BELIECTBA, A0OABIsIEMbIe Ul CHUXKEHUS BS3KOCTU CBHIPbEBOM
Macchl, MOBBIIIEHUS 3JACTUYHOCTU U YMEHBIICHUSI XPYIKOCTH 3aTBEP AEBILECH I1aCTMACCHI.

OtBepauTenu — BEILECTBA, SBISIOLMECS WHHUIMATOPAMU pEeaKIMHU IMOJIUMEpHU3alnH,
YCKOPSIIOIIME MPOLECC OTBEPKICHUS IJIACTMACC.

Crabunu3aTopsl CIOCOOCTBYIOT COXPAaHEHHUIO CTPYKTYpPbI M CBOMCTB IJIACTMAacC BO Bpe-
MEHHU, MPEeAOTBpalllasg X paHHEe CTaApEHHE OT BO3JIEHCTBUS COJIHEYHOTO CBETA, KMCIOPOAa BO3-
nyXa, HarpeBa v JPyruX HeOIaronpHUsITHBIX BIUSHUM.

B kauecTBe kpacuTeneil niacTMacc NpUMEHSIOT, Kak OpraHudeckue (HUTPO3HH, XPU30U -
JIMH 1 JIp.), TaK 1 MHHEPAJIbHbIE TUTMEHTHI — 0XpYy, MyMHE, CYpUK, yAbTpaMapuH, Oenuia u Jp.

JInst mpou3BO/ICTBA MOPUCTHIX TUIACTUYECKUX MAacC B MOJUMEPHI BBOISAT CIELUATIbHBIC
BEILECTBA — MOPO0OpazoBarenu (rmopodopsl), 00ECIICUNBAONIME CO3aHNE B MaTEpHale Top.

BBumy BbICOKOW TEXHONOTUYHOCTHU TTacTMacc GpopmMooOpa3oBaHUE W3AETUN OCYIECTB-
JSIOT PA3IMYHBIMU criocoOamu. Hanboree mmpokoe MpUMEHEHUE UMEIOT: SKCTPY3Us; B popme
II0J1 JaBJIEHUEM; KaJaHIpOBaHKe; IPOMa3HON cI1OocO0 M HEKOTophle Apyrue. /s nnTeHcuduka-
WU OTBEP’KICHUS HApSAAY C OTBEPAUTENIEM MCIOJIb3YIOT TEIJIOBYIO U paHallMOHHYI0 00paboT-
KH.

[Ipumenenue.

B coBpeMEeHHOM CTPOUTENBCTBE IJIACTMACCHI 3aHUMAIOT CBOE crienuuyeckoe MecTo ITo
BBICOKOKAaYECTBEHHBIE OT/IEJIOYHbIE MaTepHabl (IEKOPaTUBHBIE TUIEHKHU, JIMHOJEYM, OyMaXKHO -
CJIONCTBIE TUIACTUKH), () (PEeKTHBHBIE TETIOM3OJSAIMOHHBIE MaTepHalibl (IEHO-, IOPO- U COTO-
IJIaCThl), TUAPOU3OIIALMOHHBIE U TEPMETH3UPYIOIIME MaTepHalbl (MJIEHKHU, MPOKIAIKU, MACTH -
K1), TOTOHAXHBIE U3JIeNus (MOPYYHH, TUTUHTYCHI, PACKJIaJKH), TPYObl, CAHUTAPHO -TEXHUYECKHE
U3JICITHSL.

KoHCTpYKIIMOHHO-OT/IEI0UHBIE U OTJICIOYHBIE MAaTEPHUAIIBI

[TonmuMepHbIe MaTepuabl 3TON TPYMIBI BHITYCKAIOT B BHUJIE KPYIMHOPa3MEPHBIX TUIUT U
JUCTOB, PYJIOHHBIX IJICHOYHBIX MaTEPUANIOB, IUIMTOK, CAMOOTBEPKIAIOLMXCS OTJEIOUYHbBIX CO-
CTaBOB, a TAaK)KE IOIOHAXHBIX M3AeIui. Bpicokas 3aBojicKas TOTOBHOCTH IOJMMEPHBIX OTJE-
JIOYHBIX MaTE€pPHAJIOB MO3BOJISIET CBECTH K MUHUMYMY JOJI0 OTJEIOYHBIX PaOOT, BBIIIOJIHIEMbIX
Ha CTPOWKE, U OIYYUTh 3HAUUTEIbHBIN IKOHOMUYECKU I 3PPEKT.

B kauecTBe KOHCTPYKLIMOHHO-OT/IEIOYHBIX MAaTEPHAIOB IPUMEHSIOT TJIaBHBIM 00pa3oM
CTEKJIOIUIACTUKH U APEBECHOCTPYKEUHBIE UIUTBHI.

CTexJI0IIacTUKY — JINCTOBOM MaTepua, moaydyaeMblid MPOMUTKON CTEKJITHHOTO BOJIOKHA
UM CTEKJIOTKaHU TEPMOPEAKTUBHBIMHU OJIMTOMEPAMHU C MOCIEIYIOLUMM UX OTBEpkAcHUEM. bia-
rofapsa apMupyromeMy 3¢(HeKTy CTeKISTHHOTO BOJOKHA CTEKJIOIMIACTUKHU 00JaatoT OYeHb BbI-
COKOM MPOYHOCTRIO (Tipenen mpovyHocTy mpu u3rude — 200...500MI1a u 6onee mpu HEOOTBIION
wioTHOCTH — 1500...1700 kr/m3). s modydeHUs CTEKJIOMIACTUKOB OOBIMHO UCTIOIB3YIOT HEHA -
CBILIEHHBIE MONUAPUPBHI, pexe (eHopopMaIbIETUIHbIE WK STIOKCUAHBIE TOJIMMEPBL. DTH MO0-
JMMepBl B OTBEPXKAEHHOM BH/Ie€ 00JIaZat0T BEICOKOW XUMUYECKON CTOMKOCTBIO.

B 3aBucuMoOCTH OT BUJIa U PACIOJI0KEHHUSI CTEKISTHHBIX BOJIOKOH B MaTEpHaJIe pa3andaroT
TPU OCHOBHBIE TPYIIIIBI CTEKJIOIUIACTUKOB: JTUCTOBOU (IIJIOCKMI M BOJHUCTBIN) — Ha OCHOBE pyo-
JIEHOTO CTEKJIOBOJIOKHA; CTEKJIOTEKCTOJIMT — HAa OCHOBE CTEKJIOTKaHU; JucToBoii CBAM (cTek-
JIOBOJIOKHHMCTBIN aHU30TPOINHBINA MaTepuai), HallOJHUTEIEM KOTOPOTO ABJISETCS OPUEHTUPOBAH -
HOE CTEKJIOBOJIOKHO B BHJI€ CTEKJIOLINOHA — TOHKHUX MOJOTHHUIL OJHOHANPABICHHBIX CTEKJIISH-
HBIX HUTEH, CKIIEEHHBIX IOJIUMEPOM.

[Inockue uiay BOJHUCTBIC JIMCTHI CTEKJIOINJIACTHKA, OKPAILIEHHbBIE B Pa3JIMYHbIC 1IBETA, UC-
HOJIB3YIOT JJISl IEKOPATUBHON HapyKHON OOJMIIOBKH, YCTPONCTBA KPOBEJb, @ TAK)KE JJIs1 BHELI-
HUX CJIOEB TPEXCIONWHBIX MaHeNeH ¢ 3aloJHEHUEM IIEHTPaIbHOM YacTH MEeHO- WM COTOIUIacTa-
MU. MHorue mnonud(UpHBIE CTEKJIOIUIACTUKH TPUMEHSIOT IS W3TOTOBJICHHS CAHUTAPHO-
TEXHUYECKHUX M3JeNuil (BaHHBI, PAKOBHHBI, TPYObI U Jp.) U 3alMTHBIX MOKPOBHBIX 3JIEMEHTOB
JUIsl TpyOOTIpOBOJIOB, XUMHUYeckuX amnmnapaToB u T.. CBAM BciieicTBue €ro JOPOTOBU3HBI B



CTPOUTEILCTBE MPUMEHSIOT peaKo. V3 Hero M3roToBISIOT CUIIBHO HATPY)KEHHbIE JI€Tald KOH -
CTPYKLUH, SKCIUTyaTUPYEMBIX B arpeCCUBHBIX CpE/ax.

JIpeBECHOCTPYKEUHBIE IUIUTHI MOJIy4alOT TOPSIYUM IIPECCOBAHUEM JIPEBECHOU CTPYXKKHU,
CMOYEHHOH TepMOPEaKTUBHBIM [TOJINMEPHBIM CBS3YIOILMM, 4Yalle BCEro — MOYEBHHO-
¢dopmanbaeruaHbM noaumepoM. Pazmep miuut — 350x175 oM npu tonumne 1 ...2,5 cM. [InuTsl B
Mpoliecce IPOU3BOJCTBA MOTYT ObITh OOJIMIIOBAHBI IEKOPATUBHBIMHU IJIEHKAMHU, MJIACTUKOM WJTU
MOKPBITHI (panepoit. {1t KOHCTPYKIIMOHHO-OT/IEIIOYHBIX 11l UCTIOIb3YIOT ITUTHI TNIOTHOCT IO
600...800 xr/m3. IlpoyHoCTh Takux MmIUT mpu u3rude — 12...25 MIla. JIpeBecHOCTpYyKEeUHBIE
IUTMTHI JIETKO MOJIAIOTCS MEXaHM4eCKoi o0paboTke, Xopomio rBo3aarcs. VX mpuMeHsoT s
YCTPOICTBAa KapKACHBIX U IIUTOBBIX CTEH, MEPErOpOI0K, BCTPOEHHOW Mebenu, a Takxke i 00-
JIMIIOBKU CTEH, TOTOJIKOB M OCOOCHHO MMPOKO B MEOEITBHOI MPOMBIIIIEHHOCTH.

JlpeBECHOCIOUCThIE MIACTUKHU — JIMCTOBOM MaTepual, MoJydaeMblii TOPSIYUM IpeccoBa-
HUEM JIPEBECHOTO IIMOHA, IPONUTAHHOIO TEPMOPEAKTUBHBIMU MOJIMMEPaMHU (TJIaBHBIM 00pa3oM
¢deHonpopmanpaeruaaMu). JpeBecHOCIONCThIE MIACTUKHN 00Jiee TPOYHBIM M BOJOCTOMKHUI Ma-
TepHall, YeM JIPEBECHOCTPYXKEUHbIE IIUTHL VX 11e1ecoo0pa3Ho MCHOIb30BaTh Ul KapKAaCHbBIX
MIEPETOPOJIOK, KJIEEHBIX ACPEBIHHBIX KOHCTPYKIUI U Ipyrux Lejiei (Hampumep, U3rOTOBIEHUS
0c000 TOYHOM onayOKu Juist 6€TOHHBIX PaldoT).

BbymaXHO-CJIOUCTBIN IUIACTUK — JIMCTOBOM OTIEJIOYHBIM MaTepUall, IIOJy4aeMblid TOps-
YUMIIpECCOBaHWEM  OyMaru, IpONUTAaHHON TEePMOpPEaKTHBHBIMU mMonuMmepamu. s momyde-
HUS OJHOTOJIUCTA JAEKOPATHMBHOTO OYMa)KHO-CIIOMCTOTO IUIACTUKA MCHOAB3YIOT 15...20 nuctoB
MpONUTaHHOW (DeHOJ- PopMaTbAETHIHBIMU MTOJUMEpaMu KpadT-Oymaru, oOpa3yromx 0CHOBY
maacTuka, u 1...3 mucTa Kporomei TeKopaTHBHON Oymaru, MpONUTaHHOMN MPO3payHbIMH KapoOa-
MUJHBIMU TIouMepamu. [locie mpeccoBanus, BO BpeMsi KOTOPOTrO IPOUCXOUT IJIaBIE€HUE U T0-
clenyrolee HeoOpaTUMOe OTBEPKACHHE MOJTUMEPOB, 00pPa3yeTCsi MOHOJIUTHBIH JINCT TOJIIMHOMN
1...2 mm u paszmepom 1o 300X 160 cm. IloBepxHOCTH OyMa)KHO-CJIOMCTOTO IJIACTHKA MOXKET
OBITH JIIO0OTO IBETA, OTHOTOHHOM WJIU C PUCYHKOM (IO IEpPEBO, IO TKAaHb U T.11.). BymaxkHo-
CJIOMCTBIM TUNIACTUK ~ 00JaJaeT CPaBHUTEIBHO OOJBIION A IUIacTMacc  MOBEPXHOCT-
HOW TBEPAOCTHIO U TePMOCTOWKOCTHIO (BbImepkuBaeT HarpeB o 120 °C). OcHoBHas 00-
JacTh IPUMEHEHHUs OyMa)XKHO-CJIOUCTOTO IJIACTHKA — MeOeIb Ul KyXOHb, BCTpOCHHAst MeOenb U
00JIMII0BKA CTOJSPHBIX U3Aenuil. biarogaps BHICOKOW TBEPAOCTH M M3HOCOCTOMKOCTH €T0 IIPH -
MEHSIIOT JUIs1 OOJIMLIOBKHM CTEH MOMEIICHUH ¢ 0O0JIBILION MHTEHCHBHOCTBIO HKCILTyaTalluu (BECTU-
010J11, KOPUIOPBL, AYTUTOPHH ), a 61arofapst BOAOCTOMKOCTH U TMTUEHUYHOCTH — AJIS1 OTJIECJIKH
BaHH, TyaJIeTOB, JJA0OPATOPUH U T.II.

JIucToBBIE M IUIUTOYHBIE TOJIMMEPHBIE MaTepUAIbl HA OCHOBE MOJIUCTUPOIIA, TOJTUBUHHUII -
XJI0puAa (BUHUILIACT), OJUIPOINIIEHA U IPYTUX MOJUMEPOB MEHEE PAaCIIPOCTPAHEHBI B CTPOU -
TEJNbCTBE, YEM JEKOPATUBHBIA OyMa)KHO-CJIIOMCTBIM IUIAaCTUK. DTO OOBSCHSETCS, B YACTHOCTH,
TEM, 4TO 3TU MaTepHalibl Hapsly C MOJOKUTEIbHBIMU KauecTBaMu (HalpuMep, JETKOCThIO, Jie -
KOPaTUBHOCTBIO) HE JIMIICHBI CYIIECTBEHHBIX HEJOCTATKOB (Mayias MOBEPXHOCTHAs TBEPIOCTH,
TOPIOYECTb, B PSIJIE CIIy4aeB TPYAOEMKOCTh IPUMEHEHUS U JIp. ).

Haubonee nmpoko NpuMeHsIOT BETHBIE I€KOPATUBHBIE TUIUTHI U JINCTHI U3 MOJTUCTUPO-
Ja ¢ MOHMWKEHHOM roproYecTbio U noaudopManbieruia. ITU JUCTHI U3TOTOBISIOT B BUJE, UMU -
TUPYIOLLEM JIEPEBIHHYIO OOJHUIIOBKY M3 LIEHHBIX MOPOJ JIepPeBa, IPU 3TOM UMUTUPYETCA U IIBET,
u (axTypa nepesa, a cI0XkKHas pe3pda 1o JepeBy JIETKO BOCIPOU3BOIUTCS TOPSYMM IIPECCOBAaHU-
€M, HaIllpuMep IeKOPATUBHBIC TTAaHENU ITOJIU(OPM».

[TonucTuposnbHble INIMTKY U3rOTaBIMBAIOT U3 MOJIMCTUPOIIA CIOCOOOM JIUThS MO AaBie-
HueM. OHM BO/O- U NApPOHENPOHMIIAEMBI, XUMUYECKU CTOMKH, HO roprouu. [lomuctuposnbpHeie
IUIUTKU HEJb3s NPUMEHSTh I OOJIMLOBKU CTE€H, K KOTOPBIM IPHUMBIKAIOT OTONUTEIbHBIE U
HarpeBaTelbHbIE IPUOOPHI, B JIECTHUUHBIX KJIETKAX, 3BAKyallMOHHBIX KOPUJIOpaxX, A 0OIUI0B-
KU CBapUBAEMbIX KOHCTPYKIIMH U B JETCKUX YUPEXKACHUSX.

JlexopaTHBHbIE TUIEHOUHBIE MaTepHUalIbl — OIMH U3 HauboJiee NepCreKTUBHBIX TUIIOB I0-
JMMEPHBIX MaTepUaNOB JUIsl BHYTpEHHEH OTJenku. PaznuuaroT oTenouHble MIeHKH 0€30CHOB-
HbIE U Ha OCHOBE (OyMa)KHOW, TKAaHEBOM).



[Tnenku 6€3 OCHOBBI — TOHKHE MOJIUMEPHBIE (TJIABHBIM 00Pa30M MOJMBHHIIIXIIOPUTHBIC)
IUIEHKH, OKpAIIEHHBIE 110 BCEH TOJIIMHE U UMEIOIIME PUCYHOK MJIM TUCHEHHUE C JIMLEBOM CTOPO-
Hbl. PUCYHOK, HAaHOCHMBII TUIIOTPa)CKUM CIIOCOOOM, MOXKET UMUTHPOBATDH IPEBECUHY Pa3JInY -
HBIX NOPOJ], TKAHU, KEPAMUYECKYIO IIUTKY U T. M. [eHka BbimyckaeTcsi B BUAE PYJOHOB JUIH -
HoM 10...12 M npu mmpune 0,5...0,75 M. C TbUIBHON CTOPOHBI IUIEHKA MOKET UMETh KJIEEBON
CJIOM M3 TaK Ha3bIBAEMOTO «HEYMHUPAIOIIETO» Kiles, IPUKPBITHINA CIIEHUATBHON JIETKO CHUMAIO -
mieiicst Oymaroil. Takue MIIEHKHU cpasy *ke IOcie CHATHS 3alTHOM Oymaru MpUKaThIBalOTCA K
OT/IEJIBIBAEMOM MMOBEPXHOCTH.

ITneHkn Ha OCHOBE NMPEACTABIAIOT COOOH PYJIOHHBIE OT/IEIOYHbIE MAaTEPUabl, B KOTOPBIX
[IBETHAsI MOJUMEpHasi (0OBIYHO MOTMBUHIIXIIOPUIHAS ) TIFIEHKA CIyOTMpOBaHa ¢ OyMaKHBIM HJIH
TKaHEBBIM cJioeM (ocHoBa). Hambomnee pacipocTpanéH MmaTepuai «M30IJIeH, MOTy4aeMbIi

HAaHECEHMEM LBETHOW IMOJMBUHUIXJIOPUIHOM MacThl Ha OyMa)KHYI0 OCHOBY, C IOCIE-
IYIOIMM THUCHEHUEM IMOJUMEpPHOro cios. TonmmHa oOpasyromeicst MoaMMepHON TUICHKH —
0,1...0,5 mm. Takue IIEHKH IPUMEHSIOT ISl OTACIKU CTEH, KaK U OObIYHBIE 000U, HO C y4ETOM
UX MOBBIIIEHHOHN BJIaroCTOMKOCTH U MPOYHOCTH K MEXaHUUECKUM BO3/IEHCTBUSIM.

Brarocroiikue (Moroumecs) 000u SIBISIOTCS Pa3HOBHIHOCTBIO PYJIOHHBIX OT/AEIOYHBIX
MaTepHuaioB. DTO 0ObIUHbIE 000U, JINILIEBAsI CTOPOHA KOTOPHIX TOKPBITA TOHKUM CJIOE€M IOJUBU-
HUJIALETaTHOW SMyJbcuH. Takue 000M MOXHO MPOTUPATH BIAXKHOW TPSIKONW U MEPUOTUUECKH
MBITh TEIJION BOJOM.

JIMHKPYCT — PYJOHHBIA OTAEIOYHBIM MaTepHall, COCTOANMI 13 OyMa)XHOW MOJOCHOBBI,
MOKPBITON CJI0EM MACThl U3 TIM(TAIEBOro MOJIKMMepa MM NMoNMBUHUIXIOpUAa. [loBepXHOCTH
auHKpycTta pudaenas. [Tocne HakIIeHKH HAa CTEHBI JIMHKPYCT MOXHO OKpAIMBaTh MACISIHON UK
CUHTETHUYECKOU KPACKOH.

IloroHasxHbIE apXUTEKTYPHO-CTPOUTEIBHBIE U3JENNS — JUINHHOMEPHBIE MaTepUabl pa3-
HOOOpa3HbIX NpOoQHIIeH: MIMHTYCHI, PEUKH, TOPYYHU JAJIs JIECTHMILL, PACKIIAJKU AT KpEeIUIeHUs
JUCTOBBIX MaTE€pPHaJIOB, HALIECIbHUKNA U T.I. VICIONb30BaHHE MOJIMMEPHBIX MOTOHAKHBIX U3 -
AU uMeeT OoblIoe 3HAYE€HUE AJISl COBPEMEHHOI0 MHIAYCTPHAIBHOTO CTPOMTENBCTBA. JTO TaK
Ha3blBaeMas Mayiasg MHAycTpuaiusauus. Hanpumep, nopydHu U3 miacTUQUIMPOBAHHON MOJH-
BUHWIXJIOPUIHOW KOMIO3MIIMM HOCTYNAIOT Ha CTPOMKY B Buie OyxT. /st ykperuieHus Ha me-
TaJUIMYECKUX NEPUIIax MOPydeHb A0CTaTOuHO HarpeTh B Boje npu 50...70 °C no pa3Msryenus u
II0CaJIUTh Ha MeTajmdeckue nepuia. Ilociae ocTeiBaHUS MOPYUYEHD IIJIOTHO OXBAaThIBAE€T METAJI-
JMYECKYI0 OCHOBY; HUKAKHUX JONOJHUTENIBHBIX ONlepaluii (OKpacku, KpeIIeHus ) He TpeOyeTcsl.

[IpumeHeHne NMONMMEPHBIX TOTOHAXKHBIX U3/I€JIUI SKOHOMUT 3HAUYNUTEIbHOE KOJIMYECTBO
JPEBECUHBI, TaK KaK OOJILIMMHCTBO 3THX M3ACIIUNA paHbIIe U3TOTOBISUIA U3 ApeBecHHBI, Oonee 50
% KOTOPOIi U3-3a CIOKHOU KOHPUTYPAITUN H3CIUN TPEBPAIIAIOCH B CTPYKKY.

Marepuansl AJ1s I0JIOB.

Cpenu pa3nInyHbIX BUJIOB OKPBITUH JUIS TIOJIOB NOJIMMEPHBIE MaTepHalbl B HanOOJbIIEH
CTENEeHM YJOBJIETBOPSIOT BCEMY KOMILJIEKCY TpeOOBaHUH K MOJOOHBIM MOKPHITUSAM. OHU H3HO-
COCTOMKH, KPAaCUBbI, THTUEHUYHbI M TEXHOJIOTMYHBI — 3aTPaThl BPEMEHU U TpyJa Ha YCTPOMCTBO
HOKPBITHS MOJIa U3 MOJIMMEPHBIX MaTEepPUAIOB 3HAUUTENbHO (B 5...10 pa3) HUKe, 4eM U3 Tpajau -
IIMOHHBIX MAaTEPUAJIOB (IOCOK, MMapKeTa).

[lonmuMepHble MaTepualbl Ui MOJIOB MOTYT OBITh, KaK 3aBOJICKOIO M3TOTOBJICHUS — pYy-
JIOHHBIC U IUIMTOYHBIC, TAK U HEIOCPEACTBEHHOIO M3TOTOBICHUSA HA CTPOUTEIBCTBE — MAaCTHY-
Hble OECLIOBHBIC MOJIBL. B JKUIMIIHOM CTPOMTEIHCTBE HIMPOKOE PACIPOCTPAHEHHE IMOIYIHIIN
PYJIIOHHBIE M IUIMTOYHBIE MaTepuasabl. MacTUYHbBIE MOKPBITUS IMOJIOB IPUMEHSAIOT OOBIYHO B
YCJIOBUSIX CUJIbHBIX arpeCCUBHBIX BO3JACHCTBUM (IPEANPUATHUS XMMHUUYECKONW M IMUILIEBOM IpoO-
MBIIUIEHHOCTH, YKUBOTHOBOAYECKHE MTOMEILEHUS U T.I1.) WIM MHTEHCUBHOT'O H3HOCA (Mara3uHsl,
MeTaII000padaThIBAIOIIME IPEATIPHUATHS, CIIOPTUBHBIE 3aJI6I U . ).

PynonHble MaTepuasl 1J1s OJI0B — 3TO Pa3HOOOPa3HbIE BU/bI JIMHOJIEYMa (T1OJIMBUHUII-
XJIOPUAHBIN, aANKUJHBIN, KOJUIOKCUJIMHOBBIN). BriepBbie mrHONIEYyM nosiBuiics B KoHIle XIX B. u
IPEJCTABII COOOH TOT/Ia JUKYTOBYIO TKaHb, HOKPBITYIO CIIOEM IIJIACTUYECKOM MacChl HA OCHOBE



BBICHIXAIOIIMX PACTUTENIbHBIX Maceld U MpoOkoBoi Myku. OTcrofa MOIUIO Ha3BaHUE JTUHOJIEYM
(linum — sien, monoTHO 1 oleum — MacJo).

B coBpeMEHHOM CTPOUTEIBCTBE PACIPOCTPAHEH NOJIMBUHUIXIOPUAHBIN JMHOJIEYM. Bbl-
MyCKAalOT pa3jMyHble BUJIbI TAKOTO JMHOJIEyMa: OE30CHOBHBIM (0JIHO- M MHOTIOCJOWHBIN) U Ha
TKaHEBOW M TEIIO3BYKOU3OJSALMOHHONW MOJOCHOBE (BOMJIOYHOM MM MOPUCTON MOJIMMEPHOMN).
[Tocnenunit Bun muaOIeyMa Hanbosee F(pPeKkTUBEH, TaK KaK TO3BOJISIET IPOU3BOIUTH HACTUIIKY
MIOJIOB HETOCPECTBEHHO Ha MOBEPXHOCTh OETOHHOTO MEPEeKPBITUS 0e3 YCTpOWCTBa CIEHAIb-
HBIX TEIUIO- U 3BYKOM3OJIILUOHHBIX MPOCIOEK. MHOTOCIOMHBIN JIMHOJIEYM OTJIMYAETCS OT OJHO-
CJIOIHOTO TE€M, YTO HMXKHHUH MOJCTHIIAIONMHN €ro CIOH CONEP>KUT OOJIbIIOe KOJINYECTBO HAION -
HUTEJNS, a B BEPXHEM — Npeo0afaeT NOJUBHHIIXIOPU], YTO IPUJIAET eMy OOJBIIYI0 H3HOCO-
CTOHKOCTB; TIPY ATOM OOLMI pacxo MoJIUMepa CHUKACTCH.

Jlunoneym BbIyckaloT B Buje pyaoHoB mmpuHor 120...600 cm. TonumHa pa3inydHbIX
BUJIOB JINHOJIEYMa HaXouTcs B npeaenax 1.2...6 mm.

K ocHOBaHMIO 1OJIa JTMHOJEYM KPENHUTCS C MOMOIIBIO CIENHAIBHBIX MPUKICHBAIOLMX
MacTuk. OT NpaBUIIBHOCTH HACTHIIKU JIMHOJIEYMa BO MHOTOM 3aBUCHUT €I0 JOJITOBEYHOCTh. ITO
IIOJIOKEHUE OTHOCUTCS M KO BCEM OCTAJIbHBIM IOJMMEPHBIM MaTeprajaM — TOJIbKO IIPU CTPOTOM
cOOMIOACHUH MPAaBUJI MOHTa)Ka U JKCIUIyaTallMM IJIACTMACCHI B ITOJIHOM Mepe MPOSIBISIOT CBOU
IIOJIOKUTEIIbHBIC CBOUCTBA.

AnkuaHbi (rr@TaneBblii) IMHONIEYM MOJy4alOT HAHECEHHEM Ha JKYTOBYIO TKaHb CMe-
CH U3 aJIKUJIHOTO MOJMMepa, MOAU(ULIIUPOBAHHOTO PACTUTEIBHBIMUA MACIaMU, U HAIIOJHUTEICH
(npeBecHO W MPOOKOBOW MYKH). DTO CaMbli CTapblii BUJ JIMHOJEYMa, MPOU3BOJUMBIN TI0
CJIO)KHOM TEXHOJIOTUU M TPEOYIOIMK MCIOIB30BAHMS MUIIEBOTO ChIpbs. OHAKO MO CBOMM (U -
3UKO- MEXaHHUYECKHUM ITOKA3aTeNAM aJIKUIHBINA JIMHOJIEYM HECKOJIBKO BBILIE MOJMBUHWIXIOPU -
Horo. OcHOBHAs 001acTh MPUMEHEHHS AJIKHIHOTO JINHOJIEyMa — TPAHCIOPT (TI0JIBI BATOHOB, Ka-
IOT TEMJIOXO/I0B U T.I1.).

KonnokcuanHoBbIN (HUTPOLIEIUTIONO3HbIN ) THHOJIEYM — O€30CHOBHBIN OHOCIOWHBIN Ma-
TepHaJl, IPEUMYILECTBEHHO KPACHOBAThIX U KOPUUYHEBBIX TOHOB, CBA3YIOIIMM B KOTOPOM SIBJIS-
€TCSl HUTPOLEIUII0J103a (KOJUIOKCHIIMH); JUTsl CHUKEHUSI TOPIOYECTH U IbIMOOOpa30BaHMs B HETO
BBOJISIT MHOI'O MUHEPAJIbHBIX HANlOJIHUTENEH. B HacTosIEee BpeMs 3TOT BUJI JUHOJIEyMa [TpUMeE-
HSAETCS OTPAHUYEHHO.

Penun (pe3uHOBBIN JTMHOJIEYM) — IBYXCIOWHBIA MaTepual, JIMLEBOW CIIOW KOTOPOro U3-
TOTOBJIEH M3 LIBETHOM PE3MHBI HA CUHTETHUYECKHUX KaydyKaxX, a HUKHUN — OOBIYHO U3 ObIBLICH B
yHOTpeOJICHUH PE3UHBI ¢ J0OaBKOW OMTyMa M HEOOJIBIIMX KOJTMYECTB CHHTETUIECKUX KaydyKOB.
YacTto HWXKHUN CIION AenaroT MOPUCThIM. PelrH MPUMEHSIOT ISl MOKPBITHUS MOJOB MPOMBIIII-
JIEHHBIX 371aHUH, B IOMEIICHUAX C MOBBIILIEHHON BJIAXXHOCTHIO MM BBICOKMMH I'MTHEHUUYECKUMU
TpeOOBaHUAMU (KyXHHU, CAHUTAPHO-TEXHUUECKHUE Y3JIbl, Pa3/1€BAJIKH U T.I1.).

KoBpoBble cUHTETHYECKHE MaTepuaibl JUIsl 10JIa UMEIOT OCHOBY M3 MOJUYpeTaHa (WUiu
JPYroro IMoyiuMepa), a Julsi Bepxa KoBpa NPUMEHSIOT CHHTETHUECKHE BOJIOKHA, U3 KOTOPBIX U3r0-
TOBJIAIOT TKaHble U HETKaHble MOKPBITUS. Hanpumep, BOPCOIMH COCTOUT U3 ABYX CJIOEB: OCHO-
BOU €TI0 CIY)KUT IOJMBUHWIXJIOPUHAS TUIEHKA, a TIOKPBITHUE BBIITOJIHEHO U3 BOPCOBOM IPSIKU.

Hapsiny ¢ py7oHHBIMU MaTepuanaMi il yCTPOUCTBA MOJIOB IPUMEHSIOT IIIUTKU opma-
toM 300x300 MM wiM Ipyrux pasMepoB, TOJUMHON 2..5 mMM. [InUTkH 1o cBOMM CBOMCTBam
Onu3kH K JuHoJaeymMaM. DopMbl U 1[BETa IUIMTOK JJa€T BO3MOXHOCTb CO3/1aBaTh Pa3HOOOpa3Hble
PUCYHKH 1OJIa.

MOHOJIUTHBIE TOKPBITUSA NOJO0B (KMIKUN JTMHOJIEYM) IPEACTABISAIOT COO0H MacTUUYHBIE
COCTaBbI Ha OCHOBE IIOJIMMEPOB. B MacTHUHbIE COCTaBbl BXOJAT KUJAKUN TOJIUMEDP, HATIOTHUTEI U
¥ nurMeHTsl. COCTaBbl, UMEIOIIME KOHCUCTEHIIMIO CMETaHbl, HAHOCST Ha CIJIOIIHOE OCHOBAaHHE
nosia cioem 0,5...1,0 cm. [locne 3aTBepneBanus B TedeHue 1...3 cyTok oOpas3yeTcsl CIUIOLIHOE
OeclIOBHOE MOKPBITHE MT0J1a. Takue MmoJibl OTINYAI0TCS J0CTaTOYHOW XMMHUYECKOM CTOWKO CThIO,
M3HOCOCTOMKOCTBIO M XOPOILIMM CONPOTUBICHUEM YIapHbIM Harpys3kaM. B 3aBucumoctu oT Buaa
HOJMMEPHOT0 KOMITIOHEHTA Pa3JInYaroT COCTABbl HAa BOJHBIX AUCIIEPCHUSX MTOJIMMEPOB (Hapumep,
Ha MOJINBUHMJIALIETaTHON SMYJIbCUH ) U HA )KUJKHUX TEPMOPEAKTUBHBIX OJTUTrOMepax (HarpuMmep,



Ha OCHOBE ATIOKCHJIHBIX CMOJI). BTOpOIi THIT MaCTHYHBIX COCTABOB JaeT 00Jiee MPOYHOE U XHUMH -
YECKU CTOMKOE MOKPBITHE T10J1a.

Termon3onAOHHbIE MATEPUATIBL.

Temnon3omsAuMOHHbIE MIACTMACChl Ha3bIBAIOT T'a30HANOJHEHHBIMU MaTepuajgamu, T.c.
MaTepuantaMi, OOJbIIyI0 YacTh O0beMa KOTOPBIX 3aHUMAaeT BO3AyX. PasnnuaroT sdeucrtoie
IIJIACTMACCHI, B KOTOPBIX MEJIKHE MOPBI PACION0KEHBI OECTIOPSI0YHO, U COTOIIACTHI, B KOTOPBIX
BO3/IyIIHBIE MOJIOCTU UMEIOT MPABIIIbHYIO TEOMETPUUECKYIO (POPMY.

SldencTele MIACTMACCHl B 3aBUCUMOCTH OT XapakTepa IOp MOAPa3AesalTCs Ha MEHO- U
noporacTel. [IeHOmIacTel UMEIOT MPEUMYLIECTBEHHO 3aKpbIThIE, HE COOOIIAIONECT MEXKIY
coboii mopsl. B noporuiactax neperopoiku Mexay OTACIbHBIMU sSYeHKaMH HapylIeHbI U 110JIO-
CTH COOOMAIOTCS MEXIy COOOM; BCTPEUAIOTCS MaTEpHallbl CO CMEMIAHHON CTpyKTypou. Jlis
TEIUION30JIALUY JIydIlle TPUMEHATh IEHOIUIACTHI, a MOPOIUIACTHI ¢ COOOIAIONMMUCS MEXIY CO-
0011 siueiikaMu 1eIeco00pa3Ho MPUMEHATh KaK 3BYKOIOTJIOMAIMNA Marepran. Hanbomnee mm -
POKOE€ IPUMEHEHNE B UHAYCTPUATIbHOM CTPOUTENBCTBE MOJYYHIIN IEHOIOIUCTUPOII, IEHOTIOJIH -
HUBIIXJIOPH/I, IEHOTIOJIMYPETaH, MIEHOIUIACTHI Ha OCHOBE (peHosIhopMabIeruIHBIX CMOJ U MU -
nopa.

['mapou3onALHOHHbBIE MaTEpUabl U TEPMETHUKU

K nosmMepHbIM TI'MAPOU3OJALMOHHBIM MaTepualaM OTHOCSITCS, B IEPBYIO OYEpE.b,
MIJIEHKU Ha OCHOBE MOJUATUIICHA, MOTUBUHIIXJIOPUA, TOTUU300yTUIIEHA U IPYTHUX TTOJIMMEPOB.
OTH MJICHKU MOXKHO CKJICHBATh MJIM CBApUBATh B OOJIBbIIKE MOJOTHA JJISl YCTPOMCTBA CILJIONIHON
THJIPOU30JIALUU OacCEHHOB, pe3epBYapoOB U T.1II.

[IneHoYHBIE TMAPOU3OALNOHHBIE MATEPHUAIIBI OTINYAKOTCS JOJITOBEYHOCTBIO, HAIEKHO -
CTBIO M IIPOCTOTON MPHUMEHEHUS, HEBBICOKOM CTOMMOCTBIO U MAJIBIM pacxoJoM noiumepa. Kpo-
M€ YHCTO TMJIPOU30JISIIMOHHOTO Ha3HAYEHUs, IPO3pavHble INIEHKU MPUMEHSIOT JJIs YCTpOICcTBa
Orpa)</IAlOLMX KOHCTPYKIUI MapHUKOB, TEIUIMIL U APYTUX MOJOOHBIX COOPYXKEHHM.

TpyObl U caHUTAPHO-TEXHUUECKHUE U3/

Koppo3nonHast cTOWKOCTh M HeOosblIas MIOTHOCTh IJIACTMAcC OTKPHIBAIOT LIMPOKHE
MEePCHEKTUBBI 711 U3TOTOBJICHUS U3 HUX TPYO AJIs BOJOCHAOKEHHU S, KaHAIN3alUU U TPaHCIop -
TUPOBAHMSI arPECCUBHBIX JKUKOCTEH, & TAKIKE CAHUTAPHO - TEXHUYECKUX U3JEIHH.

[InactmaccoBble TPyOBI Jierye METaJUIMUECKHX B 4...5 pa3 IpH TOH ke MPOIyCKHOH cIio-
cobnoctu. CoenuHeHHEe TPYO MOKET OBITh OCYIIECTBICHO PAa3UYHBIMHM CHOCOOAMU: CBapKOMH,
CKJIEMBaHHMEM WJIM Ha pe3b0e. HepocTaTok minacTMaccoBbIX TpyO — HU3Kas TEMIIOCTOMKOCTD (JUIs
6onpumHcTBa U3 HUX — 60...80°C). [l mpousBoacTBa TpyO MPUMEHSIOT Yallle IJIacTMacChl Ha
OCHOBE NOJMATUIIEHA, OJMBUHWIXIOpUIA U nosumnponuieHa. [Ipo3paunbie TpyObl MOIydaroT
13 MOJIMMETWIMETAKpUIIaTa, a TPyObl MOBBILIEHHON NPOYHOCTH — M3 CTEKJoMIacTuka. [Inact-
MaccoBble TPYObl MCHOJB3YIOT A XOJOAHOIO BOJOCHAOXKEHMS, KaHAJIU3alluH, BOJOCTOKOB,
CKPBITOH TPOBOJKH, JPEHAXKa, a TPYObI-IIUIAHTH — B CEIBCKOM X03aHcTBe. Bee BUabI miiacTmac-
COBBIX TPYO cHaOXaroT (PaCOHHBIMHU JETASIMH.

CaHuTapHO-TEXHUYECKUE U3JENUs U3 TIacTMAcC (CMBIBHBIE OauKH, CMECUTEIH, PAKOBH -
Hbl, BAHHBI) U3TOTOBJISAIOT MPECCOBaHUEM U3 (eHOTPOpMabAECIUIHBIX, KapOAMUIHBIX U APYTUX
MOJIUMEPOB, @ MENIKUE U3JIeNHsl (BEHTUISILIMOHHbIE AeTali, KPIOUKH U T.I1.) MOJIY4aloT METOJ0M
JUTHS TOJ JaBJICHUEM WJIM INTaMIIOBAHUEM B OCHOBHOM M3 nosuctuposa. CaHHUTapHO-
TEXHUYECKHE U3JIENHS U3 IUIACTMACC OTIMYAIOTCS: JIETKOCTBIO; BBICOKOM MEXaHUYECKOW Mpod-
HOCTBIO; CTOMKOCTBIO K KOPPO3MHM PacTBOPOB KMCIIOT, IIEJIIOYEH; KPACUBBIM BHEIIHUM BHJIOM.
Henocrarok miacTMaccoBbIX M3AEIMI — Majasi TOBEPXHOCTHAsI TBEPAOCTh (OHM CPaBHUTEIBHO
JIETKO 1aparaoTcs U TePSIOT BHEIHUN BHU). Vcronb30BaHe MIIaCTMACCOBBIX TPYO U caHUTap-
HO-TEXHUYECKHUX U3JCIINH MO3BOJISAET SKOHOMUTD YEPHBIE U [IBETHBIE METaJLIbL.

[IpumeHeHuE NOJUMEPOB B TEXHOJIOTUU OETOHOB.

IlemeHTHBIH GeTOH — rJIaBHEHIIMHA CTpoUTENbHBINH MaTepuan. OH He JMILEH psja Helo-
CTaTKOB, B YaCTHOCTH MOPUCTOCTH, YTO JIEIAET €r0 HEJOCTATOYHO MOPO30CTONKHUM U NMPOHUIIA-
eMbIM JuIs kuaKocTelt. CBexxuit 0eTOH II0X0 CLEIUIIETCs ¢ paHee YI0XKEeHHbIM 0eToHOM. B psne
CJIy4aeB LIEeMEHTHBIE OETOHBI 00JIaJal0T HEJOCTATOYHON MPOYHOCTHIO NPU PACTSKEHUU U U3TH -



0€e, U3HOCOCTOMKOCTBIO, U, HAKOHEL], LIEMEHTHbIE OETOHBI OBICTPO pa3pyIIAIOTCS MO IEHCTBUEM
KHMCJIOT U HEKOTOPBIX COJIEH.

JUis yCTpaHEHHUs UM YMEHBIICHUS YKa3aHHBIX HEJOCTAaTKOB [IEMEHTHOTO OeTOHa paspa-
0OTaHbI THITBI OETOHOB, B KOTOPBIX MUHEPAIHHOE BSDKYINEE YACTHYHO MIIM TTOJTHOCTHIO 3aMEHS -
eTcst noaumepamu. CyliecTByeT TpHU THIIA TAKUX MaTEpUaIoOB: NOJUMEPLIEMEHTHBIE MaTepHaIbl,
0ETOHOMOIUMEPHI U MOTUMEPOETOHBI.

B monmmMeprieMeHTHBIX MaTepuanax B OETOHHYIO WJIH PAaCTBOPHYIO CMECh JTOOABIISIOT B
HeOompIMX KonuuecTBax (5...15% ot mMacchl 1ieMeHTa) moJuMep, XOPOII0 COBMECTUMBIH C 1ie-
MEHTHBIM TE€CTOM. DTOMY COOTBETCTBYIOT BOJOPACTBOPHMBIE OJIMTOMEPHI, OTBEPIKIAIOIIMECS B
mpoIiecce TBEPACHHS OeTOHa (HampuMep, BOIOpacTBOpUMBIE (heHOI(HOpMaTbACTHIHBIC TTOJTUME -
pBI) MM Yalle BOAHBIC TUCIIEPCUU MOJMMEPOB (MOJUBHHIIIALETATA, CHHTETUYECKIX KaydyKOB,
AKpHUJIOBBIX OTUMEPOB U 1p.). [lomumeprieMeHTHbBIE pacTBOPHI U OETOHBI OTIUYAIOTCS BBICOKOM
aare3ueil K OONBIIMHCTBY CTPOMTENBHBIX MAaTEPHAJIOB, HU3KOW MPOHUIIAEMOCTHIO IS JKUIKO-
CTeH, OYeHb BBICOKOH HM3HOCOCTOMKOCTBHIO M yHAAPHOM MPOYHOCTHIO. [IpuMeHSIOT moaumepiie-
MEHTHBIE MaTEepHaNIbl U MOKPBITUN IOJIOB IMPOMBIIUICHHBIX 3/IaHUH, B3JIETHBIX OJIOC a3po-
JPOMOB, HAapYXHOW M BHYTPEHHEH OTJeNIKH 10 OETOHHBIM U KUPIHUYHBIM [TOBEPXHOCTSM, B TOM
Yrclie JUTsl HaKJIEHKH KepaMUYeCKHX, CTEKSIHHBIX U KAMEHHBIX TUIMTOK, YCTPOWCTBA pe3epBya -
POB 7151 BOJBI U HEPTETPOTYKTOB.

beronononumep npencrasisier co0oil GeTOH, MPOMUTAHHBIN MOCE 3aTBEPAECBAHUS MO-
HOMEpaMHU WM >KUJIKUMU OJIMTOMEpaMH, KOTOpbIE IIOCIE€ COOTBETCTBYIOIIEH 00paboTKH
(HampuMep, HarpeBaHus) MEPEXOAT B TBEP/bIC MOJUMEPHI, 3aMTOTHSIONME MTOPHI U Je(eKThI Oe -
TOHa. B pe3ynpTaTte 3TOro pe3ko MoBbIIAETCS MPOYHOCTH OeToHa (10 100 MIla u Gonee), ero
MOpPO30CTOMKOCTh M  H3HOCOCTOMKOCTh.  beroHomomumep  — MPaKTUYECKU  BOJO-
HenpoHuaeM. [ momydeHus: 6eToHoOMmoIMMepa MPUMEHSFOT CTUPOJ U METHIMETAaKpUIIaT, 110 -
IUMepu3yrolpecs B OETOHE B MOJUCTUPOIT U TOTUMETUIIMETaKpuIaT.

[Tonmumep6eToH (MIacTOETOH) — Pa3HOBUIHOCTH OETOHA, B KOTOPOM BMECTO MHUHEpPAIb-
HOTO BSDKYILETO MCIOJB30BaHbl TEPMOPEAKTUBHBIE MOJUMEPHI (3MOKCUIHBIE, MONMUIPHUPHBIE,
dbenondopmanpaeruaabie U Ap.). [lomuMepOeTOH MOMydarOT CMEIMBAaHUEM TTOJUMEPHOTO CBSI-
3yIolero u 3amnojHuTteneil. Cps3yromee COCTOUT U3 KUAKOTO OJUTrOMepa, OTBEPAUTENS U TOH -
KOMOJIOTOTO MUHEPAJIbHOTO HAMOJHUTENS, HEOOXOAUMOrO JIUIsl CHUKEHUS pacxo/ia Mmojaumepa u
YIy4dIIeHHUs CBOMCTB moiumepOeToHa. TBepaeioT monuMepOeToHbl IpU HOPMAIbHOI TeMiepa-
Type B TeueHue 12...24 4, a npu HarpeBaHUU — e1e ObICTpee.

OcHOBHOE CBOMCTBO MOJIMMEPOETOHA — BBICOKAsI XUMUYECKAst CTOMKOCTh B KUCIIOTHBIX U
meJ0YHbIX cpenax. [lomuMepOeToHbI 001a1a10T BBICOKOW TPOYHOCTHIO (TipH cxkatur — 60... 100
Mlla, npu pactsxenuu — 20...40 Mlla), n10THOCTBIO, U3HOCOCTOMKOCTBIO M OTJIMYHOM aJre3uei
K IpyruM mMatepuaiaM. Hapsay ¢ 9TUM monmuMepOeTOHbl  XapaKTEepHU3ylOTCS  MOBBIIICHHOM
ne(hOpMaTUBHOCTHIO U HEBBICOKOUM TEPMOCTOMKOCTHIO. X CTOMMOCTH HAMHOTO BBIIIIE CTOUMO -
CTH OOBIYHOTO OETOHA, HO, HECMOTPS Ha 3TO, MOJUMEPOETOHBI 3PPEKTUBHO HUCIOIB3YIOT IS
YCTPOMCTBA 3aMTHBIX TIOKPBITUI W U3TOTOBJICHHS KOHCTPYKIINH, paOOTAIONMX B YCIOBUSIX XH -
MHUYECKOH arpeccuy (XMMHYECKHE U MUILEBbIe MPEINPUATHS ), PEMOHTA KAMEHHBIX M OETOHHBIX
3JI€MEHTOB (BOCCTaHOBIIEHHE TTOBEPXHOCTH, 3a/1€]Ka TPEIIMH U T.I1.).

Kiien Ha ocHOBE MOIMMEPOB.

BosbmHCTBO KiieeB Al COEMHEHUN 3J1€MEHTOB CTPOUTENBHBIX U3/ U KOHCTPYK -
LU IeNaloT Ha OCHOBE mojauMepoB. OHU 0071a1al0T BRICOKOW KIIESIIEH CITIOCOOHOCTHIO K pa3HO-
o0Opa3HbIM MaTepuagam, OMOCTOWKH, MHOTHE U3 HUX BOJIOCTOMKH.

JUis HaKJIEHKH OTJENIOYHBIX MaTEepHUajoB IPU BHYTPEHHUX paboTax (JMHOJIeyma, 00H-
[OBOYHBIX IUIUTOK, JIMHKPYCTA) MPEUMYIIECTBEHHO UCIOIB3YIOT KJIEM HAa OCHOBE BOJIHBIX JUC-
NePCUi MTOJIMMEPOB; TSI KIICHKH 000€B — BOJJOPACTBOPUMBIN KJIEH HA OCHOBE METHIIIIEILTIONIO3bI;
JUIS CKJICBaHUS SJIEMEHTOB HECYIIMX KOHCTPYKIIMNA U HAPYKHOM OTJIEIKU — KJIEW Ha OCHOBE OT-
BepXKAatoNMXcsi cMoJ1. KauecTBo CKIIeMBaHUs 3aBUCUT OT NMPAaBUILHOCTH BBIOOpA THIIA KIIEs IS
JAHHBIX MaTepHaJIOB, KAUeCTBa MOJrOTOBKU MTOBEPXHOCTH (CyIIKa, 0OecTIbUTUBaHUE, 003 KUpH-



BaHUE U T.I.) U COONIFOJICHUSI TPeOyeMOTo pekuMa OTBEPXKICHHS Kies (BpeMsl, TeMIeparypa,
JaBJICHUE).

Marepuasbl, MOIU(UIIUPOBAHHBIC TOTUMEPAMH.

OnuuMm u3 3¢ (HEeKTUBHBIX HAMPABICHUHN YIyUIIeHUs] CBOMCTB TPAIUIIMOHHBIX CTPOUTEH -
HBIX MaTepUaNioB — OETOHA, IepeBa, €CTeCTBEHHOTO KaMHs, OUTyMa U Jp. — cuuTaeTcs oopaboTka
uX mojuMepamMu. MoauduKaIyo MoJuMepaMu OCYIISCTRISIIOT CIICAYIOIMME MTPUEMaMHU: BBE -
JICHUEM TOJIMMEPOB MPHU MEePEMEIMBAHUN CTPOUTEIBHBIX CMECEii; MPOMUTKON MOIMMEPAMHU TO -
TOBBIX U3ENUN; HAHECCHHEM IOJMMEPHBIX MOKPHITUN Ha MOBEPXHOCTH; BBEJICHUEM IMOJIUMED-
HBIX BOJIOKOH M 3aTIOJTHUTENCH.

MouduimpoBaHHbIe MaTepUaibl 01aroaaps BEICOKOM 3JIaCTUYHOCTH TOJIMMEPOB 0 0J1a-
JAIOT TIOBBIIICHHOW MMPOYHOCTHIO MPHU CKATHH M PACTSHKEHUH, YITYUIIICHHBIMUA Je(OPMaTHBHBIM U
CBOMCTBaMHU, MOBBIIICHHBIM CONPOTHUBIEHUEM TUHAMUYECKUM BO3/ICHCTBUSIM, BBICOKOM XUMHUYE-
CKOH CTOWKOCTBIO, BOJIOCTOMKOCTBHIO M BOJOHEIPOHHIIAEMOCTHIO, MEHBIIIOW HCTHPAEMOCTBIO,
IIOBBIIIIEHHON aare3uen.

HpaKTI/I'leCKaH YaCTb: BOIIPOCHI AJIsA CO6€CCI[0B3HI/I}I.

Bomnpocsr:

1. Kakue maTepuassl Ha3bIBalOT MOJIUMEpamMu?

2. Kak nonpasiensorcs mojauMepsl [0 TEPMUYECKUM CBOHCTBaM?

3. Kakue monmmmepsl Ha3bIBAIOT TEPMOIIACTUIHBIMU ?

4. Yem onpenensercs CBONCTBO TEPMOPEAKTOIIACTOB MOCIIE OTBEPKIEHUS TEPATH CIIO-
COOHOCTB K pacIliaBIeHUI0?

5. Ilo kakuM Mpu3HaAKaM KJIACCHPHUIIMPYIOT aCCOPTUMEHT MOJTUMEPHBIX MaTepHAIIOB?

Ilepe4yeHb OCHOBHOI JIMTE PATYPBI

1. TuxonoB FO.M. CoBpeMeHHbIE CTpPOUTENbHBIE MaTEpHAbl U APXUTEKTYPHO-
cTpouTeabHble cucTeMbl 31aHni. YacTs . CoBpeMeHHbIE CTPOUTENbHBIE MaTepUabl AJIs YacTen
3naHuil [DnekTpoHHBIH pecype| : yuebnoe mocobue / FO.M. Tuxonos, C.I'. ['onoBuna, A.O.
[Mapanenko. — OnekTpoH. TekcTtoBblie naHHble. — CII6. : CankTt-IleTepOyprckmii rocymap-
CTBEHHBIM apXUTEKTYypHO- CTpouTeNnbHbIN yHUBepcutet, 9bC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxwum aoctyma: http://www.iprbookshop.ru/74377.html

IlepeuyeHBb 10NIOJHUTEILHOM JINTE PATY PbI

1. OpnoBa A.M. OU3NKO-XUMUYECKHE METOJbl aHAJIM3a MaTepPUaIOB [DIEKTPOHHBIN
pecypc]: yaebHoe mocodue/ Opmoa A.M., Pomanosa M.I1.— DnekTpoH. TEKCTOBBIC JaHHBIC.—
M.: MOCKOBCKHI rOCYyJJapCTBEHHBIN CTPOUTENbHBIN YHUBEpCUTET, Al [In Op Menua, D6CACB,
2016.— 205 c¢.— Pexum goctyma: http://www.iprbookshop.ru/49873.— 3BC «IPRbooks», mo
HapoJIIo

2. Kanyctun, ®.JI. CpoiicTBa MaTepHaJoB W H3JENUNA: JTAOOPATOPHBIA MPAKTHKYM:
yaebHo-meTonnyeckoe nocoodue / @.JI. Kanyctun, A.M. Cniupugonona, 1.B. ®omuna ; Munu-
cTepcTBO 0OpazoBaHus U Hayku Poccuiickoit @enepanuu, Ypanbckuil heaepanbHblii yHUBEPCU-
teT uMeHu nepsoro llpesuaenta Poccum b. H. Enbuumna. - ExatepunOypr : M3nmaTenscTBO
VYpanbckoro yauBepcurera, 2014. - 93 c. : un., Tabmn., cxem. - bubmumorp. B kH. - ISBN 978-5-
7996- 0971-9;

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

3. JIBopkuH, JI.U. Crpoutensuoe matepuanoseaeuue / JI.U. Isopkun, O.JI. JIBopKuH.
-M. : Uadpa-Unxkenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ DneKTpOHHBIH pe-
cype]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb yueOHO-METOAUYECKOT0 00€CIIeYEHHSI CAMOCTOSITEJIbHOM padoThl 00yua-
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http://biblioclub.ru/index.php?page=book&id=144806

OIIUXCS 10 AMCHUNJIHHE

1. Meroanveckue yKkazaHUs MO OPTaHU3ALUU CAMOCTOATEIBHON pabOThI CTYIEHTOB IO
mucuuiuinie « Marepuansl B IPOEKTUPOBAHUU TOpoAcKoil cpens». ITaturopek: CKOY, 2023.

2. Metoanyeckue yka3aHusl K MPAaKTHYSCKUM 3aHATHAM 10 TUCIUIUTHHE «MaTtepHuaisl B
IIPOEKTUPOBAaHUU TOpoAckoi cpeap». Ilaturopek: CKOY, 2023.

Ilepeuyennb pecypcoB HHPOPMALMOHHO-TEJIe KOMMYHUKAUMOHHOM ceTH « MHTE pHE T,
HEeO0OXOIUMBIX VISl 0CBOE HU Sl THCIUTJIHHbI

1. BBC «YHuBepcurerckas oubnroTeka ormain - http://biblioclub.ru

2. JluueH3MOHHAs TTOJIHOTEKCTOBas 0a3a 3nekTpoHHBIX u3gaHuit —IbC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snektponnas oubnuoteka e-library— www.elibrary.ru

4. DnexTpoHHas OMOIMOTEKAa W AJIEKTPOHHBIN KaTajor HaydHol OmOmmoreku CKOY —
http://catalog.ncstu.ru/

5. lNocymapcrBennas myOnuuHas HaydyHO- TexHuueckas oubmmoreka Poccun. (I'TIHTH

Poccun) www.gpntb.ru
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MPAKTUUYECKOE 3AHATHE 13. CoBpeMeHHBIE OTIEJ0YHbIE MATe PHAJIBI H3 HCKYC-
cTBeHHOro kamHsi. Kepamorpauur.

Leab 3aHATUSA: U3YUYEHUE COBPEMEHHBIX OTJEIOYHBIX MAaTEPHUAIOB M3 HCKYCCTBEHHOTO
kaMHs. KepamorpaHur.

3HaTh: OCHOBBI APXUTEKTYPHOTO MAaTEPUATIOBEICHUS

YMeTh: 000CHOBAaHO BHIOMpATHh METOJBI BBITOTHEHUS CTPOUTEIBHBIX MPOIIECCOB M HMX
MOCJIEIOBATEILHOCTh TP BO3BEACHHUH 3/IaHUN M COOPY)KCHHH C Pa3IMYHBIMU apXUTEKTYPHBIMU
U TU3afHEepCKUMU PEIICHUSMU; MPOU3BOJUTH Pa3pabOTKy MPOEKTHO-TEXHOJOTUYECKON TOKY-
MEHTAIIMH Ha CTAJMH MPOSKTUPOBAHUS M BO3BEACHUS 3JaHHIA.

AKTYyaJlbHOCTHh TeMbl OOBACHSETCS HEOOXOIMMOCTBHIO TMOJNYy4eHHUS 3HAHUU B oOnacTu
aApPXUTEKTYPHOTO MaTEPHUAJIOBEACHNUS M HAaBBIKOB PAllMOHAIBFHOTO BBIOOpa apXy TEKTYPHBIX MaTe-
pHAJIOB.

TeopeTnueckas yactb: Pexo Kakoii COBpeMEHHBIH MHTEphEp 0OXOAUTCS 0€3 IeKOpH -
poBaHus kaderaeM. ITO HE TOJIBKO YAUBUTEIbHBIN MaTepHall ¢ MIMPOKUM CIIUCKOM XapaKTEpH -
CTHK, HO ¥ TIOTPSICAIONMN JACKOP, KOTOPHI MOXKET U3SIIHO YKPACHTh JTt000i naTephep. [lupo-
KUl BEIOOp MIMTKH MO3BOJISET AU3aifHEPOM BOILIOIIATh HAaubojee CMeble HAeH. ITOT MaTepua
YMECTEH B JII000H 30HE — Ha MOy, CTeHe, JIeCTHHUIaX U T.4. PaccMoTpum noapoOHee, Kakue BU-
JIbl U THITBI UMEET Kadeb, a TAK)Ke KAKUMU TEXHUISCKUMH XapaKTEPUCTHKAMU 00J1a/1aeT.

Bute1, THITBI M KJTACCHI KEPAMHUYECKOM ITTUTKH, ONMMCAHUE MX TEXHUYECKHUX XapaKTePUCTH

Marosebiii kepamorpanut Conb-Ileperr (I'pec) dpadpuxu Cersanit - xopoinee perieHue s
MTOMEIICHUH ¢ BBICOKMM YPOBHEM ITPOXOJAUMOCTH.

1. Pa3HOBUIHOCTH KEepaMUYECKOW IUIMTKH B 3aBUCUMOCTH OT THIIA MPOU3BOJCTBA

Paznenstor MHOXKECTBO TUTIOB Kadensi, KOTOpbIe pa3HITCs APYr OT JApyra, Kak Mo TeXHU-
YECKUM XapaKTepUCTUKaM, TaK U 10 BHeMHeMY BUTy. OCHOBHBIE U3 HUX:

1. Maitonuka. Kadens ¢ kpynHomopuctoit GpakTypoid, 0CHOBa KOTOPOI COCTOHUT U3 Kpac-
HOTO THUINA TIMHBL. Ee BHEIHss MOBEpXHOCTh MOKPBIBAETCS HEMPO3PayHOU I1a3yphlo, Ha KOTO-
PYIO HAHOCHUTCSI LIBETHOE M300pakeHue. Mailonuka aBax/ibl 00)KUraeTcs, IpOLeHT €€ BOAOIMO -
rIomeHus cocrasisieT 15-25%. Obnagaet okpyriabiMu popMaMU U XapaKTepU3yeTCs BHICOKUMU
MOKa3aTesIMU MTPOYHOCTH. Yalre BCEro MCIOJb3YeTCs sl OT/EIKH BHYTPEHHHX CTE€H B ITOMeE-
HICHUSAX C HU3KUM YPOBHEM BIIAXKHOCTH.

2. ®asnc. Tak ke U3BeCTeH Kak Oenas KepamuKa, T.K. B COCTaB MaTepralia BXOAUT Oerast
rinHa. JIunesas cropoHa MOKphIBaeTcs rna3ypbto. C TOUKK 3peHUS IPUMEHSAEMBIX B IPOU3BOJ -
CTBE TEXHOJIOTHH, a TaKXe 1Mo 0a30BbIM Marepuasiam, ¢asHc moaoden dapdopy. PasHc — 310
Kadesb KOTOPbIM MPOU3BOJIUTCS MOCPEACTBOM JIBOMHOro obxwura, umeer 10-20% Boaomorio-
meHus. Micronp3yeTcs B CyXuX MOMEIICHUSX, ISl OOJIHUIIOBKH JTFOOBIX MTOBEPXHOCTEH.

3. Korrodopre. Tun npeccoBaHHON MIUTKH, KOTOpasi TaKXKe MOTAETCS JBOHHOMY 00-
JKUTY, C BHEIIHEW CTOPOHBI CTOPOHBI MOKPHIBAETCS HEMPO3payHOW ria3ypblo. Takas minTka
MMEET TOBBIIICHHBIE XapaKTEPUCTUKH MPOYHOCTH, T.K. B €€ OCHOBE HECKOJIKO BHUJIOB TJIMHBL
Benuunna Bomonornomenus: — 7-15%. Knagyr Ha monax BHYTpH 3/aHUH.

4. Kotro. HermasypoBanHasi minTKa W3TOTaBIUMasi U3 KpacHOW TauHEL. [Ipu mpounsBo-
CTBE MPOXOIUT OJUH OOKHUT. [0 MOBEPXHOCTH KOTTO MPOXOJAT CHEIHMAIbHBIMU IIETKaMU, 11OCTIe
4Yero Ha Heil 0Opa3yloTcsi TBepable Oyropku. B OCHOBHOM HCIHOJIB3YIOT AJISi OTJEJIKH Ha BHYT-
PEHHUX T0JIaX, MHOT/Ia Ha OTKPBITHIX ToJiax U (pacagax. Benmnunna Bomonornomenus — 3-15%.

5. Monokortypa. [IpeccoBannas ria3ypoBaHHas IUIMTKA, KOTOPask MOXKET MPOU3BOIUTH-
cs1, KaK M3 KpacHOH, Tak u u3 6enoii rimuHel. [lepBas numeet 0-20% Bogomornomienus, Bropas — 0-
10%. OGxuraercs €IMHOXK/IBI, YCTOWYMBA K MOPO3aM, TI0O3TOMY 4aCcTO IPUMEHSIETCS IS YKIa -
KM Ha HApYXKHBIX MoJiaxX. Takxke mpuMeHseTcs sl OOMUIIOBKYA BHYTPEHHUX CTEH U MOJIOB.

6. Knmunkep. Pa3HOBUAHOCT MIUTKH OJHOPA30BOr0 OOXKWTA, UMEIOIIMI pa3HOLIBETHYIO
VIJIOTHEHHYIO0 OCHOBY. HapyxHasi cTopoHa MOeT ObITh KakK IJ1a3ypOBaHHOM, TaK U HETJIa3ypo-
BaHHOU. OCHOBHBIE XapakTepucTuku: 0-6% BOJOMOTNIONICHUS, OONbINAs TOMIIMHA, HU3Kas MO-
PHUCTOCTb, BBICOKHE TOKA3aTeId MEXaHMYECKOW MPOYHOCTH, YCTOWUMBOCTh K XMMUKaTam. Mo-



KET IPUMEHATHCS B OOJIHMIIOBKE HAPY)KHBIX M BHYTPEHHUX IOJIOB, (hacasioB, a TaKkxe it 00pTOB
Oacceiina.

JUis BaHHOM KOMHATBI ISl TI0Ja CTOMT BBIOMPATh IUIMTKY BOJOIOIJIOLICHHEM He Oosee
3%, mist cte” — He oosee 20%!

7. Kpacnblil rpec. Tak Ha3bIBaeTCs KEpaMOTpaHUT Ha OCHOBE M3 KPACHOW TJIMHBL JTO
MIPECCOBaHHAsI HETJIa3ypOBaHHAs KepaMUdecKas IUINTKa, KOTOpasi IPOXOIUT ouH o0xur. Umeet
0-4% Bononorsomenus. Vcrnonb3yercs A1 yKIaJAKH HapYKHBIX U BHYTPEHHHUX T1OJIOB.

8. I'pec mopuemnanato. Takke KepaMOTPaHUT, HO HA OCHOBE CBETJION IITMHBI HECKOIBKH X
coptoB. Mmeet 0-0,5% Bonomnornomenus. Ero 00aMIIOBRIBAIOT HapyKHBIE U BHYTPEHHUE IOJIBI,
MOIOKOHHUKH, CTOJICIIHULIBI U (pacaibl.

Knuakep - yHHBepcanbHOE pelieHne Kak JUIsd 1MoJa, Tak | s cteH. Ha ¢oTo smemeHTs
koJutekuu Tajo mpousBoacTea Gadpuku Gresmanc.

Kepamorpanut (kepaMuyecKUil TPaHUT, KEPOTPAHUT) — UCKYCCTBEHHBINH OTIEJIOUHBIN
MaTepuall, O4YeHb IPOYHBIM U TBEPIBIM, UMUTUPYIOIIMHA HATYpAJIbHBIM KaMeHb. Bonpeku Ha3Ba-
HUIO, HE COIEPKUT I'PAHUT B CBOEM COCTaBE, HO ITOXOK HA HETO MO PU3UYECKUM CBOMCTBAM.

Co3nan B koHile XX Beka.

[IpousBoauTCs METOJAOM IOJYCYXOTO MPECCOBaHUS U3 MPECcC-MOpOLIKa MPU JaBICHUU
400—500 xr/cm?, ¢ mocnemayrommM obOxkurom mpu temneparype 1200—1300 °C. Ilpecc-
MOPOIIIOK, B CBOIO OYEpe/ib, MONYHYaOT U3 LIUIMKEpa, KOTOPBI MpPEeICTaBIseT cOO0N TIIATEIBHO
TOMOTCHU3UPOBAaHHYIO CMECh CHIPHEBBIX KOMIIOHEHTOB: OEJIOXKTYIIMECs INIMHBI U KAOJUHBI (I1a-
MOT), KBapIIEBbI MECOK, MJIABHH (TIOJICBBIE IIMATHl ¥ IETMATUTHI), BOJA.

W3HavanbHO KepaMOTpaHUT MOSBUIICS KaK IUIUTKA JJI TEXHUYECKOro MpUMEHEeHHS (IJ1s
YCTPOWCTBA IMOJIOB B TTOMEILIEHUSIX C CYHIECTBEHHBIMH Harpy3KaMu, HalpUMep B OOIIECTBEHHBIX
MECTax M B 3/IaHUSIX MPOMBIIUICHHBIX MPEANIPUATHIA). 3a mocneanue 15 neT npubaBuiINch HOBBIE
BUJIbI TUIMTKHU. 3a4acTylo 0a30Basi CMECh OKpAIlMBaeTCs MYTEM BBEJCHUS B HEE€ OKPAIIMBAIOIIMX
OKHCJIOB, KOTOPBIE XOPOLIO AUCIEPTHPYIOT MPU 00KUTE B MOITYpaCIJIaBICHHON Macce.

[IpuMmeHnsieTcss KepaMOrpaHUT B Ka4eCTBE OTAEJIKM COBPEMEHHBIX 3/JaHUM U CTPOCHHUII, B
KayecTBe OTEJIOUHOI0 MaTepuaia, a Takke Ha (hacajax U BHYTPEHHEH OTJIeNKe IpUu 00ycTpoii -
CTBE IOJIOB U CTeH. /)1 yKIaJ K1 KepaMOrpaHnuTa HE0OXOMMO UCIIOIb30BATh TOJIBKO CIeIIHaH -
3UpPOBaHHBIE KJIEEBbIE COCTABBI.

CaoiicTBa

VYHUKaIpHbIE 3KCIUIyaTallMOHHBIE CBOMCTBAa KE€pPaMOTPAHHUTA MO3BOJISIIOT HUCIOJIB30BATh
€ro Juist OONUIOBKY (hacaioB U JUIA BHYTPEHHEH oTAenKku. KepamMorpaHuT JOATOBEYEeH U IPOYCH,
HU3Kas MOJBEP)KEHHOCTh MEXaHUYECKUM MOBPEXKAEHUAM, IapalnHaM, ncTupanuto. Kepamorpa-
HUT HE TNOJBEPXEH Pa3pyLICHHUIO OT BIAXXHOCTU M IepenazoB Temneparypsl. KepamorpaHnur,
YAOKEHHBIH ¢ COOTI0IEHUEM TEXHOJIOTHH YKIIAJIKU, MPEBOCXOTHO JEPKUTCSA HA CTEHAX M Ha IO~
Jdy Ha MPOTSHKEHUH JJUTEIBHOIO CPOKa. DCTETUYECKHE KAauecTBa KepaMOTpaHUTa I03BOJISIIOT
peann30BbIBATh CaMble CMeEJble JU3aiiHepCKHe pelleHus A Jro0oro uHTeprepa uiau (dacana,
ATOMY TaKXe CIIOCOOCTBYET OoraTas MmajuTpa IBETOB U (PaKTyp.

bnaromapst TexHOIOTMM MPOU3BOJACTBA KEPAMOTPAHUT 00JIaJaeT CIEAYIOIMMHU TEXHUYE -
CKHMH XapaKTePUCTUKAMMU:

- Hu3koe BoponoriomeHue (<0,05 % mo macce[Ilo macce ninm 00beMy KepamorpaHuTa?]
, TOTJIa KaK y HaTypajbHOro rpaHuTa S5 %) U, Kak cjielcTBUe, MOpO30CTOMKOCTh. OHAaKO HU3KO0E
BOJIOTOIJIOIIEHUE KE€paMOrpaHUTa MPUBOAUT K TOMY, YTO Ha MOpO3€ IUIUTKH, YIOXKEHHbIE Ha
LIEMEHTHYIO CMECh, OTCIanuBaroTCs. [1o3ToOMy yKitaika IIIMTOK U3 KEPaMOIPaHUTA HA LIEMEHTH YO
MOAYLIKY OCYIIECTBIISIETCS TOJIBKO B IIOMEIICHUSAX, @ BHE UX KEPAMOIPAHUT MCIOJb3YETCA C Me-
TaJUIOKOHCTPYKIUAMHU MO0 CO CIEeUaTU3UPOBAHHBIMU KJICEBBIMH COCTaBaAMH.

- CTOMKOCTB K BO3JAECHCTBUIO XUMUYECKHX BEILIECTB;

- TITyOWHA [IBeTa U PUCYHKA;

- yapHasi IpOYHOCTh U MPOYHOCTH Ha U3THUO;

- CTOMKOCTb K «TEPMHUYECKOMY IIOKY» (Iepernay TeMIeparyp);

- IOCTOSIHCTBO LIBETA I10]] BO3/I€iCTBUEM BHEIHUX (PAKTOPOB;



- BO3MOXXHOCTh TPOW3BOJICTBA TBEPAOH CTPYKTYPHOH IMOBEPXHOCTH, OOJAMAIOIICH aH-
THUCKOJIB3SIIMMHU CBOMCTBaMU (UCIIOIb30BATh HA YIIULIE).

- HyJeBas NapOIPOHUIIAEMOCTb, BKJIKOYAsl Aapbl CAMbIX Pa3HbIX XUMUYECKHUX COEIUHE-
HUM, YTO MO3BOJISET KaK 3aIIMIIATh OT BOJASHBIX MAPOB KOHCTPYKLHUU 32 KEPAaMIPAaHUTOM, TaK U
OJIOKMPOBATH SMHUCCHIO BPEAHBIX XUMUYECKHX BEILECTB U3 TITyOMHBI KOHCTPYKUUH ((opmaiibie-
ruj u3 panepsl i OSB, cTupos U3 neHomIacTa, aMMHUaK U3 JKeae300eToHa U T.11.)

B nporuecce ykinaaky npupogHbIi KaMeHb U KepaMOIpaHUT BeAyT ce0s HEMHOro Io-
pasHomy. [Ipu cxBaThIBaHMU KJIEEBOT0 PaCTBOPA C MPUPOAHBIM KAMHEM KJIEH, TPOHUKAS B IIOPHI
U MHUKPOTpPEIMHBI, MOXKET BbI3BaTh HA INOBEPXHOCTU MaTepHaja CKBO3HOE IIPOCTYNAHUE IISTEH,
n30aBUTHCA OT KOTOPBIX OyJeT MpakTUYeCKH HEeBO3MOXKHO. KepaMorpaHuT nuiieH mogo0HOTro
HepocTtatka. CTOMT OTMETHTh, YTO MHUKPOTPEUIMHBI €CTh Y JIIOOBIX MPUPOAHBIX KAMHEH, BKIIIO-
yasi AparoleHHbIE.

HekoTopsie npousBoauTeny pa3padoTain Ajas CBOET0 KepaMOIrpaHUTa aHTUOAKTepuab-
HOE MOKPBITHE, BKIIIOUaroliee B ceOsi HOHBI cepedpa, uTo oOecreurnBaeT 3almTy OT pa3MHOXKE -
HUS OaKTepHil.

Buabl kepamorpanuta

Ha cerogusmmuii 1eHb pa3inyaroT HECKOJIbKO BUA0B KEpaMOTPaHUTA:

Texnuyeckuii kKepaMOrpaHUT HAlOMUHAET OOBIMHBIN MPUPOAHBIA rpaHuT. HeB3bickare-
JIeH C BHUJY, HO TEXHOJOIMYEH, OTHOCUTEIBHO NEIIEB U COXpaHSIET CBOM BHEIHHUM BUJ AECSTH -
JETUSMU, JaKe TP HHTEHCUBHOM UCTHPAIOLIEM BO3ACHCTBUM HOTaMHU.

['ma3ypoBaHHBIN KEpaMOTPaHUT — 3TO KEPaMOTPAHUT, HA KOTOPHIN ObLIa HAaHECEeHa Iiia-
3yph C MOCIEAYIONMM OOKUTOM JuId 3akperuieHus. Kak mpaBuiio, riia3ypoBaHHBINA KepaMmorpa-
HUT MPOYHEE U HAJEXKHEE HAMNOJIBHOW KEPaMUUYECKOW TUIMTKH, OJHAKO IPH JUIMTEIBHOM M WH -
TEHCUBHOM HCIIOJIb30BAHUU TEPSET CBOM BUJI, KAK U B CIIy4ae ¢ KEPAMUYECKOUN NIIUTKOM, MTO3TO-
My €ro OOBIYHO MCTIONB3YIOT JIsl IOMENIEHUN M YCTAHOBKU B MECTaxX, KOTOPhIE HE MOJIBEPraioT -
Csl ”THTEHCUBHOMY MEXaHMYECKOMY BO3JEHCTBUIO.

MatoBblii KEpaMOIPaHUT — HEMOJIMPOBAHHBIN KEPaMOTPAHUT.

[lonmMpoBaHHBI KEPAaMOTPAaHUT — KakK IPABHIIO, 3TO KEPAMOIPAHMUT, OTIIOJIUPOBAHHBINA
710 3epKajibHOrO Osiecka. M3-3a AMMTENBbHOCTH U CIIOKHOCTH MpOoIecca MOJMPOBKY KaMHS ITOJTH -
POBAaHHBIA KEpaMOTIPaHUT OOBIYHO JIOPOKE MATOBOrO (HO BBINILAMT HAaMHOro 3ddexTtHeii). B
MpOLIECCe UCTUPAHMS CJIOM MOTUPOBKU OOBIMHO IpyOeeT, U MOJIMPOBAHHBIA KEPAMOTPAHUT TIpe-
Bpal@eTcs B MaToBbli. Kpome TOro, mocKoJIbKy ITOJMPOBKA «BCKPBIBAET» JI0 TOIO 3aKPBITHIE
IIOPBbI, IOJMPOBAHHBIM KEPAMOTPAaHUT OKPAIIMBACTCS IUTMEHTHBIMU KPACUTENISIMU, B TOM YHUCIIE
3arpsA3HEHUSMH, YTO MPOSIBISIETCS MHOTAA MPSAMO MPH 3aTUPKE IIBOB — OCTAaTKHU 3aTUPKH OCTa-
I0TCSl B 1IOpax, U 3TO BUAHO. [103TOMY IonMpoBaHHBIN KEpaMOTpaHUT MOKPBIBAIOT JIAKOM IIPH
U3TOTOBJICHUH, a €CJIM HEeT (0O4YeHb HEPEOKO), PEKOMEHIYETCs cpasy Mocie OOMUIIOBKU MOKPHI-
BaTh €T0 JJAKOM, BOCKOM U TOMY IOJOOHBIM.

CTpyKTypHpOBaHHBI KepaMOTPaHUT, UM KEPaMOIPAHUT C pelbepHON MOBEPXHOCTHIO.
HexoTopble BUIBI TAaKOr0 KepaMOTrpaHUTa UMUTHUPYIOT JAEPEBSHHBIN MapKeT (TOorjaa OH Ha3bIBa-
eTCsl «KEpaMHYeCKUH napkeT»). COBpeMEHHBIE TEXHOIOTMH MO3BOJIAIOT MAaCCOBBIM IIPOU3BOJIN -
TEJSIM BOCIIPOU3BOJUTH CTPYKTYPY U BUJ, HAIPUMEP, HATypaJIbHOTO KaMHsl. Takke BCTpeyaeTcs
CTPYKTYPUPOBAHHBIN KEPAMUYECKHI T'PAHUT «IOJ TKAHbY», «IOJ HATYpaJIbHYIO KOXKY», a TAaKKe
KepamMorpaHuT ¢ penbeHbMH pucyHKaMu. CriocoObl 00pabOTKH TaKOro rpaHUTa JOCTATOYHO
pa3zHo00pa3Hbl — OT TPABICHUS 10 HAHECEHHSI CyCAIbHOTO 30J10TA.

CatuHupoBaHHBIA (MU «0OpabOTaHHBIN BOCKOM») KepamorpaHuT. [lepea oOxurom Ha
IIOBEPXHOCTh MOKET HAaHOCUTBCS CJIOM MUHEpalbHbIX cojeil. [[oBepXHOCTh MomydaeTcs cierka
OJIeCTsIIeH, «MATKOM», HO SBJISETCS HATypaJIbHOM, MEXaHMYECKH HE 00pabOTaHHON M HE TaKOU
CKOJIb3KOH, KaK ITOJIMpPOBaHHasA. Takas MOBEPXHOCTH SBISIETCS JEKOPATUBHOW M HE JIEPKUT 3HA -
YUTEIbHBIX Harpy30K.

JlanmatupoBaHHBIN (KIIPUTEPTHII» — B MEPEBOJIC C UTAIBIHCKOI0), UMEIONIMH KOMOU-
HUPOBAHHYIO HEOJAHOPOAHYIO (aKTypy: HAIOJOBHHY MAaTOBYIO, HAINOJIOBHHY MOJUPOBAHHYIO.
HzroraBiamBaroT criocoO00M MOBEPXHOCTHOM NUTH(HOBKH, KOTOPHIN obecrieunBaeT 3(PeKT mory-



MOJIMPOBAHHOM MOBEPXHOCTU. TEXHOJIOTHS JIANNATUPOBAHUSI — HOY-Xay UTAJIbIHCKUX IIPOU3BO-
TUTEJICH, TTOJIydUiIa B HACTOSIIEe BpeMs MMPOKOe MpUMEHEHHE. B mporecce 00paboTku mate-
pHaia UCHONB3YIOT ocoOble kamHU i nuindoBku. [Ipornecc numdoBky 3aHUMAaeT HEMHOTO
MEHBIIIE BPEMEHH, YeM MOIUPOBaHHOTO. OOpabOTKY BBIMOJIHSIOT 10 TAKOTO COCTOSHUA, KOTJa
IUTHTKA emé He mpuolperna pKoro CILIOMHOTO Oiiecka. B UTore BHENHAsS CTOPOHA MOTYYEHHOTO
KEpaMOTpaHUTa COCTOUT M3 PA3TUYHBIX YIaCTKOB: HEOOpaOOTaHHBIX, TVISHIIEBHIX U IIEPOXOBA-
ThIX. B OTiM4YMe OT MOJMPOBAHHOTO, C MOBEPXHOCTH MaTepuana mpu oOpaboTke cpeszaercs
MEHBIIMHI CIIOH, YTO U MOBBIIAECT U3HOCOYCTOMUYMBOCTh Kepamorpanuta. Mcnons3zyeTcs ajist oT-
JICJIKY TI0JIOB MMOMEIICHUH ¢ OOJBIION MPOXOAMMOCTHIO: OOIIECTBEHHBIX MECTaxX, KOHTOpaX, TOP-
TOBBIX LIEHTPAX U TaK Jajee.

JIBoiiHas 3achllika — TEXHOJIOTHs MPOM3BOACTBAa KepaMOTpaHHUTa, Onarojgaps KOTOpOi
BEPXHHI CJIOW TUIMTKU (OKOJO 3 MM) BBINOJIHEH U3 HEOOXOIUMBIX I[BETOB, a HIKHUN (OCHOB-
HOI) U3 TOTrO XK€ MaTepHuasia, TOJbKO HEOKPAIIEHHOTO. DTOT METOJ 1eJeCO00pa3HO UCIIOIb30 -
BaTh JJIs1 HACBILLEHHO SIPKUX, CAMBIX PEIKUX U JOPOTUX LIBETOB. Hanmpumep Takux, Kak KpacHbIH,
OpAaHKEBbIM, CUHUI, 3€JIEHBIN, KENTHIA. [[pU 3TON TEXHOIOTUHM COXPAHSIIOTCS BCE TEXHUUECKHUE
XapaKTEPUCTUKU KEPaMOIPAaHMUTA, NPU TOM CYIIECTBEHHAs SKOHOMUS UAET 3a CUET HHXKHETO
cnos. [loka3arenb M3HOCOCTOMKOCTH OCTAETCA TEM JK€, YTO M Ha IUIMTKE, MPOKPALICHHON Ha
MOJIHYIO Maccy. Mcronb3yeTcst B MecTax ¢ OOJNBIION MPOXOAMMOCTBIO JIFOJIEH U MPUHIUITHAIEHO
OTJIMYAETCS OT TJIa3ypOBAHHOIO K€PaMOTPaHUTA.

IIpakTHYeCcKas YaCTh: BOIPOCHI JIJIS COOECEIOBAHUS.

Bomnpocsi:

1. Yro Taxoe CATUHUPOBAHHUC.
2. Uto Takoe JarImaTupoOBaHHUEC.

IlepeueHb OCHOBHOII JIMTE PaTypbI

1. TuxonoB HO.M. CoBpemMeHHBIE CTPOUTEIbHBIE MaTepUadbl W APXUTEKTYPHO-
cTpouTebHbIe cucTeMbl 3nanuii. Yacts . CoBpeMeHHbIE CTPOUTEIbHBIC MAaTEPHAIIBI IS YacTel
3maHuil [DnekTpoHHBIM pecypc] : ydaeOHoe mocodbue / FO.M. Tuxonos, C.I'. 'omoBuna, A.D.
Hlapanenko. — OnekTpoH. TekctoBble naHHble. — CII6. : Cankr-IleTepOyprckuii rocynap-
CTBEHHBIA apXUTEKTYpPHO- CTPOUTENbHBIM yHHBepcuTeT, DBC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexwum aoctyma: http://www.iprbookshop.ru/74377.html

IlepeyeHb 10MOJHUTEJIBLHOM JTUTE PATYPbI

1. OpnoBa A.M. ®DuU3UKO-XMMHUYECKHE METOJAbl aHajJu3a MaTepUaloB [DIEKTPOHHBIN
pecypc]: yuebHOoe mocobue/ Opnoa A.M., PomanoBa N.I1.— DnekTpoH. TEKCTOBLIE JaHHbIC.—
M.: MoCKOBCKHII rocyJapCTBEHHbII CTpOUTENbHBIA YHUBEpcUuTeT, Al [Tu Op Menuna, ObCACB,
2016.— 205 c¢.— Pexum goctyma: http://www.iprbookshop.ru/49873.— 3BC «IPRbooks», mo
MapoJIto

2. Kammyctur, @®.JI. CpoiicTBa MarepualioB W H3ACITUN: JTA0OPATOPHBIA MPAKTHKYM:
yuebHOo-MeToandeckoe mocodue / @.JI. Kanyctun, A.M. Cniupunonosa, U.B. ®omuna ; Munu-
cTepcTBO 0Opa3oBanus u Hayku Poccuiickoit denepanuu, Ypanbckuil ¢peaepanbHblii YHUBEPCH -
ter uMeHn mepBoro IIpesmaenta Poccum b. H. Empnumna. - ExarepunOypr : M3gatenbcTBO
VYpansckoro yauBepcurera, 2014. - 93 c. : wn., Tabmn., cxem. - bubmmorp. B kH. - ISBN 978-5-
7996- 0971-9;

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

3. JIBopkuH, JI.U. CrpoutensHoe matepuanoseaenue / JL.U. Isopkun, O.JI. JIBOpKHH.
-M. : Un¢pa-Nnxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ 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

IlepeueHb y4eOHO-MeTOAMYECKOIr0 OOecnevYeHHs] CAMOCTOATEIbHOIH padoThl 00y4a-
IOLMXCS 110 A CUHUIINHE

1. Meroanveckue yKazaHUs MO OPTaHU3ALNUU CAMOCTOATEIBHON pabOTHI CTYIEHTOB TIO
mucuuiinie « Marepuansl B IPOEKTUPOBAaHUU rOpoAcKkoil cpens. [Taturopek: CKOY, 2023.

2. Metoanyeckue yka3aHusl K MPaKTUIECKUM 3aHSATHSM IO JUCIUTUIHHE «MaTepuasl B
MIPOEKTUPOBAHNHU FOpoACKo# cpeapl». [Iaturopck: CKOVY, 2023.

Ilepeuyennb pecypcoB HHGOPMANMOHHO-TeJIe KOMMYHUKAUIMOHHOM ceTH « MHTE pHE ),
HeO00XO0IUMBIX IJIsl 0CBOEHU S U CIUNJIHHBI

1. OBC «YHuBepcuteTckas onbmmoreka onnaitny - http://biblioclub.ru

2. JluneH3noHHas MOJHOTEKCTOBast 0a3za 3ekTpoHHbIX n3ganuii —IbC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snekrponnas oubnuoreka e-library— www.elibrary.ru

4. DnekTpoHHas OMOIMOTEKA U JIEKTPOHHBINA KaTanor HaydyHoi Oubnuoreku CKOY —
http://catalog.ncstu.ru/

5. I'ocynapcTBeHHas myOnuyHas HayyHoO- TexHuyeckas Oubimnorexka Poccun. (I'TIHTH
Poccun) www.gpntb.ru
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INPAKTUYECKOE 3AHATHUE 14. Tenion30/siiMOHHbIE MaTe PUAJIBI.

Heanb 3aHsTHSA: H3ydeHUE TEIUION30ISIIMOHHBIX MATEPUAJIOB.

3HaTh: OCHOBBI aPXUTEKTYPHOTO MAaTEPUATIOBEACHUS

YMeTh: 000CHOBAaHO BHIOMpATHh METOJBI BBITOTHEHHUS CTPOUTEIBHBIX MPOIIECCOB M HMX
IIOCJIEIOBATEIBHOCTD IPU BO3BEACHUH 3/1aHUN M COOPY)KEHHUH € Pa3IMYHBIMU apXUTEKTYPHBIMU
U JU3aiHEpCKUMU DPEIICHUSIMH; MPOU3BOAUTH pa3padOTKy MPOEKTHO-TEXHOJOTUYECKON TOKY-
MEHTAIlUH HAa CTAJIUU TPOCKTUPOBAHUS U BO3BEJCHUS 31aHU .

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
aApPXUTEKTYPHOTO MaTEPHUAJIOBEACHNUS M HAaBBIKOB PAllMOHAIBFHOTO BBIOOpa apXUTEKTYPHBIX MATe -
pHUaoB.

TeopeTnueckas yactb: Pacan (dp. facade — mepennuit) — HapykHasl, TUIEBas CTO-
poHa 31anus. Takxke ¢dacagoM Ha3bIBAIOT YEPTEkK OPTOrOHATBHOU MPOEKIMH 3/IaHUS HA BEPTH -
KaJIbHYIO MJIOCKOCTh. DOpMBI, MpONopIMHY, BHEMHUN BUJ (acaga ONpeeisioTcsl Ha3HAYeHUEM
(cneun UKo M TUIIOM) 3[aHUS W/UIM COOPYKEHHUS, €r0 KOHCTPYKTUBHBIMH OCOOCHHOCTSIMH,
CTHJIMCTHYECKUM DEILIEHUEM €ro apXUTEKTYpHOTo oOpasa. Pasnuuaror riaBHbIM, OOKOBOH, 3a/1-
HUM pacaapl.

Orpaxxaronme KOHCTPYKIIMM — CTPOUTENBbHBIE COOPYKEHHUSI (CTEHBI, IEPEKPBITUS, 1O~
KpBITUS, KPBIIM W T.J.), BBIIOJHSAIOUME (DYHKIMH OTPaXKACHUS H/WIK pa3feieHHs 00beMOB
(momemenwnit) 3nanus. [IpeqHasHadeHBI ISl 3aITHl TOMEICHUH OT BHEIIHUX BO3JICHCTBUNA —
X0JI0/1a, COJIHEUHOW paaualiy, BETpa, Biark, myMma U T.1. Orpaxaaronme KOHCTPYKIIUH MOTYT
OBITh HECYILIMMH WJIM CAMOHECYIIMMU, HAPYKHBIMU WJIM BHYTpeHHUMU. Dacag — He 4TO UHOE,
KaK BHEIIHUU BHUJ OTPaXJAOIMX KOHCTPYKIIUH.

[Tpu 00ycTpoiicTBe HAPYKHBIX OTPAKIAIOUMX KOHCTPYKIIMI Ba)KHYIO POJIb UTPAET yTel -
autenb. Ero 3agaya — yMEHBIIMTDH TEIJIOBBIE MOTEPH >KUIIBIX M IPOMBIIUIEHHBIX 3JaHUN U CO-
OpY)KE€HMH. YTEIUIAIONMN CTpOMMaTeprall OTJIMYAETCS IIOPUCTOU CTPYKTYpPOM, MajOW IUIOTH O-
cThio (He 6omee 600 kr/M3 ) ¥ HU3KOU TEILIOTPOBOTHOCTBIO.

Hcnonp30BaHnE TEIUIOM30JISLIMOHHBIX MATEPUAJIOB YMEHBIIAET TOJNIMHY U MacCy CTEH U
OTPAKIAIONIMX KOHCTPYKIIMI, CHHUXAET pacxXoJ OCHOBHBIX KOHCTPYKTHBHBIX MaTepHalIOB,
YMEHBIIIAET TPAHCIIOPTHBIE PACXObl U CHUXKAET CTOUMOCTh CTpOUTENbCTBA. Kpome Toro, 6iaro-
Japs COKpALIEHUIO TIOTEeph TEIJla YMEHbIIAETC pacxo/ TomiMBa. MHorue yremauTenu 0naroa-
PS BBICOKOI MOPUCTOCTH 007a1al0T CIIOCOOHOCTBHIO MOMIIOIATh 3BYKH, YTO JIETIAET UX XOPOIIH -
MH aKyCTUYECKUMH MaTeprataMu Jisi 00pbObI € IIyMOM.

Temon3onsauuoHHbIE MaTepUaibl KJIACCU(DULIHUPYIOT 1O BUAY OCHOBHOIO ChIpbs, (opme
Y BHEIIHEMY BUJy, CTPYKTYpE, INIOTHOCTH, )KECTKOCTH U TEIIJIONPOBOJHOCTH.

Tenon3ons1MOHHbBIE MaTepUaIbl 10 BULy OCHOBHOTO CHIPBS IETAT Ha:

- HEOpPraHUYEeCKHE, IPOU3BOIMMbIE HA OCHOBE PA3IUYHBIX BHUJIOB MUHEPAIBHOIO CHIPbSI
— TOPHBIX MOPO/I, IITAKOB, CTEKJIa, acOecTa;

- OpPraHHYEeCKHE, CBIPhEM JUIsI HUX CIYy)XaT MPUPOJHBIE OpraHUYECKHE MaTepuaibl —
TOp(sIHBIE, IPEBECHOBOJIOKHUCTHIE TUIUTHI;

- CHHTETUYECKHE MaTepuabl — IJIACTUYECKHUE MACCHI.

ITo ¢popme u BHEIHEMY BUJy Pa3IMYarOT CIEAYIOIME TEIIOU30SIMOHHBIC MAaTepHAIIbL:

- IITYYHbIE U JKECTKHUE (TUIUTHI, CKOPIIYIbI, CETMEHTBI, KUPIUYH, UIHMHAPBI) — AJIS UX
KperuieHus TpedyeTcs (acaaHbli qr00eb;

- ru0Okue (MaThl, IHYPBL, KIYTHI);

- PBIXJIbIE U CBITy4HeE (BaTa, MEPIUTOBBINA MECOK, BEPMUKYIIUT).

[To cTpykType TemIOu30ISAIMOHHBIE MATEPUAIIBI OOBIYHO MOAPA3ICIIAIOT Ha!

- BOJIOKHUCTbIE — KaMEHHOE U CTEKJISIHHOE BOJIOKHO, BOJIOKHO PacTUTEIbHOIO MpPOUC-
XOXKJICHUS;

- 36pHUCTbIE — MEPIIUT, BEPMUKYIIUT;

- TYEUCThIE — SYCHCTHIN OETOH, MEHOCTEKIIO, BCIIEHEHHAs TIacTMacca.

[lo Ha3HaYEHMIO BBIIENSIIOT MaTepUaIbL:



- TEIJIOU30JISLIUOHHO-CTPOUTENbHBIE — JUISl YTETJIEHUS CTPOUTENIbHBIX KOHCTPYKIU;

- TEINJIOU30JAMOHHO-MOHTAKHbIE — JUISl TEIUIOBOM M30JISIUU IPOMBIIUIEHHOTO 000py-
JIOBaHUS U TPYOOIIPOBOJIOB.

Yrennutenb 00513aTENIbHO JODKEH ObITh OMOCTOWKHM, TO €CTh HE MOABEPraThCsl 3arHu-
BaHUIO U MOpYE HACEKOMBIMHU U TPBI3yHAMH; CYXHM, TaK KakK IpHU YBIAKHEHUH TEIUIONPOBO/ -
HOCTh 3HAYUTEJIBHO MOBBIIIAETCS, XUMHUUYECKH CTOWKUM, 001a/laTh TEIJIOM U OTHECTOWKOCTHIO.
UToObl MOKPHITH (hacaJHbIA YTETIIUTENb IeKOPATUBHBIM CJIOEM U HE IOPTUTH BHEIIHUM BU/I 3/1a -
HUS, UCTIONb3yeTcs dacaiHas CTEKIOCeTKa.

Marepuansl Ha OpraHM4eCKON OCHOBE

TennounsonsunoHHbIE MaTepUasbl U3 OPraHUYECKOIO ChIPbsl OBIBAIOT KECTKUMHU U THO-
kuMH. K KECTKUM OTHOCSTCSI APEBECHOCTPYKEUHBIE, APEBECHOBOJIOKHHUCTHIE, (PHOPOIUTOBBIC,
apOOJIMTOBBIE, KaMBIIIMTOBbIE U TOP(]sHbIE, K TMOKMM — CTPOUTENbHBIA BOMJIOK M rodpupo-
BaHHBII KapTOH. DTU TEIJION30JILIMOHHBIE MAaTEpUaIbl OTIMYAIOTCS HU3KOM BIaro- U OMOCTOM-
KOCTBIO.

JIpeBECHOBOJIOKHUCTBIE TEINIOM30JIALIMOHHBIE TUIUTHI [TOJIy4alOT U3 OTXOJI0B JAPEBECUHBI,
a TaKXKe M3 PA3JIMYHBIX CEJIbCKOXO3SIMCTBEHHBIX OTXO/O0B: COJIOMBI, KaMblllia, KOCTpPbI, cTeOIei
KyKypy3bl U jp. [Iporiecc n3roTopiaeHus miIUT COCTOUT U3 CIEIYIOUMX ONepaluii: 1podieHue u
pa3MoJl JPEeBECHOTO ChIPbs, MPONHUTKA BOJOKHUCTONH MacChl CBA3YIOLMM, (hOpMOBaHUE, CYILIKA U
o0Ope3Ka TITuT.

N30011MOHHBIE ¥ U30JIAMOHHO-OT/ICIOUHBIE TUIUTHI IPUMEHSIOT JJIS TEIUIO- U 3BYKO-
U30JIALIMN CTEH, MTOTOJKOB, IOJIOB, MIEPErOPOIOK M MEPEKPBITHH 3JaHUM, aKyCTHUECKOM 3015 -
IIMY KOHLEPTHBIX 3aJI0B U T€aTpoB (I10IBECHBIE MIOTOJIKU U 00IMIIOBKA cTeH). Eciu BbI m1aHUpY -
eTe HaHEeCTH Ha IUIMTY JeKOPaTUBHBIN ClI0oH, moTpedyeTcs dacaaHblil Kiel.

CuHTeTHUEeCKHE MaTepUaIbl

B mocnennue roapl co3iaHa JOBOJBHO OOJbIIAsl TPYMNa HOBBIX TEIJIOU30JIALMOHHBIX
MaTepuaioB U3 IacTMace. (s MX M3roTOBIEHMS MCIIOJIB3YIOT TEPMOIUIACTUYHBIE (ITOJIUCTH -
pOJIbHBIE, TOJMBUHWIXIOPUIHBIE, TOJINYPETAHOBBIE) U TEPMOPEAKTUBHBIE (MOUEBHHO(DOPMAIIb-
JIETUTHBIE) CMOJIbI, Ta3000pa3yrolie U BCIEHUBAIOUME BEIIECTBA, HAIOJHUTENH, IIacTU(UKA -
TOPBI, KPACUTENH U JIP.

B crpoutenscTBe B KauecTBe TEIUIO- U 3BYKOM3OJSAIMOHHBIX MaTEpPHAJIOB Yallle BCETO
HCIOJIB3YIOT IJIACTMACCHI TIOPUCTO-TYEUCTON CTPYKTYpbl — Hampumep, acajHblii MEHOIIACT.
OOpa3oBaHue B IIaCTMaccax sMEEK WJIM IMOJIOCTEH, 3alOJHEHHBIX Ta3aMU WJINM BO3/yXOM, BbI-
3BaHO XUMHUYECKUMU, (PU3HMUECKUMHU, MEXaHUUECKUMU IIPOIIECCAMHU WIIH KX COYETAHUEM.

B 3aBucuMocTH OT CTPYKTYphl TEIUIOM3OJSALMOHHBIE MJIACTMACCHI AEATCA Ha JIBE TPYyI-
IIBL: IEHOIUIACTHI U OpOoIIacTsl. [IeHomIacTel — s;luencThlie MIacTMAacChl ¢ MajIol INIOTHOCTHIO U
HaJIMYMEM HECOOOINAIONMXCS MEXIY CO00I MOoJoCTell WM siueek, 3aloIHEHHBIX ra3aMu Wiu
Bo3ayxoM. [lopomiacTsl — HOpUCTBIE IIACTMACChI, CTPYKTypa KOTOPBIX XapaKTEpHU3yeTCsl CO-
OOIIAIONMMUCS MEX]Yy COO0H MONOCTIMH.

Heopranuueckue Terion30suOHHbIE MaTepHAIIbI

K HeoprannueckuM TeMJIOU30JSILMOHHBIM MaTepHajaM OTHOCATCS 0a3ainbToBas BaTa U
MHUHEpajbHas (cMecoBasi) BaTa, CTEKISIHHOE (ILITanelbHOEe) BOJIOKHO, IEHOCTEKIIO, BCIIyYEHHbIE
NEPIUT U BEPMHUKYIHUT, acOECTOCOAEPIKALIE TETJION30SILIMOHHBIE U3JIENNs, TICUCThIe OETOHBI
u 1p.

MuHepanbHas BaTa U U3JICNINS Ha €€ OCHOBE

MuHepanbHasg BaTa — BOJIOKHHUCTBIM TEMJIOM3OJALMOHHBIA MaTepuas, MoTydyaeMblid U3
CHJIMKATHBIX paciiiaBoB. ChIppeM JUIsl €€ U3TOTOBJIEHUS CIIY)KaT FOpPHbIE OPOJbI (M3 BECTHSKU,
Mepreyu, AUOPUTHl U Jp.), OTXOJbl METAUIypru4eCKON MPOMBIIUIEHHOCTH (AOMEHHBIE U TOI -
JUBHBIC 1UIAKW) M MPOU3BOJCTBA CTPOUTENIbHBIX MaTepuanoB (00N ITTMHSHOTO M CHJIMKATHOTO
KUPITHYA).

ITpon3BOACTBO MHUHEPAIBLHONW BAaThl COCTOUT M3 JIByX OCHOBHBIX T€XHOJOTHMYECKUX IpO-
IIECCOB: MOJy4E€HHUsl CHIIMKATHOTO pacIulaBa M MPEBpalICHHs 3TOT0 pacijiaBa B TOHUAMNIIME BO-
nokHa. CUTMKaTHBIN paciyiaB 00pa3yeTcsl B BarpaHKaX — IIAXTHBIX IJIABUJIbHBIX I€YaX, B KO-



TOpbIE 3arpy’kKal0T MHUHEPAJIBHOE ChIpbe U TOIUIMBO (Kokc). PacmiiaB ¢ temmnepatypoit 1300-
1400°C 6e3 uHTEpPBAJIOB BHITYCKAIOT U3 HUKHEW YacTH MEYH.

Cy1ecTByIOT J1Ba crocoba MpeBpalleHus paciijiaBa B MUHEPAIbHOE BOJOKHO: JTYyThEeBOM
U 1eHTpoOexHbIi. CyTh IEPBOr0 — B TOM, UYTO Ha CTPYIO KHUIAKOTO pacIuiaBa, BEITEKAIOLIETO U3
JIETKU BarpaHKH, BO3JEHCTBYET CTPYs BOJSHOTO Mapa WM CKaToro rasza. LleHTpoOexHblii cro-
co0 OCHOBaH Ha HUCIOJIb30BaHUM LIEHTPOOEKHOM CHIIBI AJIs MpEBpalleHUsl CTPyH paciijiaBa B
TOHYaWIIMEe MUHEPAJIbHBIE BOJOKHA TOJUMHON 2—7 MKM u jiuHON 2—40 mwm. IlomydenHsie Bo-
JIOKHA OCaXKJIAl0TCA B KaMepe BOJIOKHOOCAXK/ICHUS Ha JABUKYIIYIOCS JICHTY TpaHCIIOpTepa.

B 3aBHUCMMOCTH OT MJIOTHOCTH MHUHEpabHas BaTa Mojpasjaeiserca Ha mapku: 75, 100,
125 n 150. Ona orHecToiika, He THHET, MAJIOTUTPOCKONMYHA U UMEET HU3KYIO TEIJIOMPOBOI -
HOCTh 0,04—0,05 B1/(M*°C).

MunepanbHasi BaTa JOCTaTOYHO XpYIKas, M MPHU €€ yKIaJKe oOpa3yeTcsi MHOTO IbUIH,
I03TOMY BaTy I'paHyJIMpPYIOT, T.€. IPEBPAIIAIOT B PhIXJIble KOMOYKH — TpaHynbl. VX ucnomib3y-
I0OT B Ka4eCTBE TEIJIOU3OJSIIMOHHON 3aCHIKUA MYCTOTENBIX CTeH W mepekpbiThii. CamMa MuHe-
pajpHasg BaTa — 3TO CBOEro pojaa moiiypadbpukaT, U3 KOTOPOTO BBINOJIHSIOT PAa3HOOOpPa3HBIC
TEIJIOU30JSIUOHHBIE MUHEPAJIOBATHBIE U3/IETIUs: BOMIOK, MAThl, NOTYKECTKHE U )KECTKHUE TLIH -
ThI, CKOPJIYIIbI, CETMEHTHI U Jp. bazanbToBas Temion3osums (Ha OCHOBE MUHEPaJIbHOM BaThl) —
camblil BocTpeOoBaHHbII TN Teron3oisiuuu B Poccun u CHI'.

CrekIgHHas BaTa U U3IEIN U3 Hee

CrekiisiHHasE BaTa — MaTepHall, COCTOSIMI U3 OSCHOPSIOYHO PACIOJIOKECHHBIX CTEK-
JISTHHBIX BOJIOKOH, MOJYYE€HHBIX M3 PACILIaBICHHOTO ChIPbs. J{Jisl MPOU3BOICTBA CTEKJIOBATHI HC-
MOJB3YIOT CBHIPHEBYIO IIAXTY JUISl BApKU CTEKJa (KBapleBbIA MECOK, KaJbIIMHUPOBAHHAS COJA U
cynb(aT HATPHs) WIH CTEKOIbHBIN 00ii. [Ipor3BOICTBO CTEKISIHHON BaThl U U3JIEIHI U3 HEE CO-
CTOMUT U3 CIEAYIOIMX TEXHOJOTMYECKUX MPOLIECCOB: BapKa CTEKJIOMAacChl B BAaHHBIX Ile4yax Mpu
1300-1400°C, u3roToBieHne CTEKIOBOJOKHA U (HOPMOBAHUE H3/ICITHH.

CTeKIJIOBOJIOKHO W3 PACIUIaBICHHOW Macchl MOMYYar0T CIIOCOOOM BBITSTUBAHUS WM Y-
TheBbIM. CTEKJIOBOJIOKHO BBITSITUBAIOT IITa0MKOBBIM (TIOJOTPEBOM CTEKISHHBIX MAJIOYeK 0
pacIuiaBiieHUs € MOCHEAYIOIMM UX BBITATMBAHMEM B CTEKJIOBOJIOKHO, HAMAaThIBAEMOE Ha Bpa-
maronmecs 6apadanbl) U GUIBEPHBIM (BHITATHBAHHUEM BOJOKOH M3 PaCIJIaBICHHOW CTEKIOMac-
Chbl yepe3 HeOOIbIME OTBEPCTUSA-(DUIBTPHI € MOCIEAYIOEeH HAMOTKOM BOJIOKOH Ha BpalAOLIM -
ecst bapabansbl) ciocobamu. [Ipu nmyTheBoM criocoOe pacriaBieHHasi CTEKJIOMAcCa PacHbUIsSeTCs
0/ ICMICTBUEM CTPYH CHKATOTO BO3AyXa HJIU Mapa.

B 3aBucuMocTH OT Ha3HA4eHUs BBIPAOATHIBAIOT TEKCTHJIBHOE M TEIUIOM3OJSIIMOHHOE
(mrramenpHOE) CTEKIIOBOJIOKHO. CpelHU TUaMeTp TeKCTUIIBHOTO BOJIOKHA 3—7 MKM, a TeIlIo-
m3onsiuorHoro — 10-30 Mxwm.

CrekIIIHHOE BOJIOKHO 3HAUUTENbHO OOJIbINeH UIMHBI, YeM BOJIOKHA MUHEPAILHOM BaThl U
OTJINYAETCS] OOJBIIMMH XUMUYECKOU CTOMKOCTBIO M TPOYHOCTHIO. [[TOTHOCTH CTEKIIIHHON BaThI
75-125 xr/m?, remnonpoBoanocTs 0,04-0,052 Bt/(M*°C), npenensHas TemiepaTrypa npumMeHe-
HUs cTekassHHOM BaThl — 450 °C. M3 CTeKI0BOJIOKHA BBIIOJHSAIOT MATHI, IJIUTHI, TIOJIOCHL U ApY-
THE U3/, B TOM YUCJIE TKAHBIE.

IleHocTekno

[leHoCTEKIO — YTENIUTENb SYEUCTON CTPYKTYpbL. ChIpbeM ISl TPOU3BOACTBA U3AEIHUI
13 TIeHOCTEeKIIA (TTUT, OJIOKOB) CIIY’)KUT CMECh TOHKOM3MEIBUYSHHOTO CTEKIISTHHOTO 0051 € Ta3000 -
pazoBaTeneM (MOJIOTBIM M3BEeCTHSKOM). ChIpbEBYIO CMECh 3aChIMAlOT B ()OPMBI U HATPEBAIOT B
neyax 10 900 °C, mpu 3TOM IPOUCXOIUT TUTABJIICHUE YACTHUIl U Pa3IOKEHHE ra3000pa3oBaTels.
Boiienstonmecss ra3pl BCIy4MBalOT CTEKJIOMAcCy, KOTOpas IPHU OXJIaKJIEHUU IpEeBpallaeTcs B
POYHBIA MaTEPHAII TYEUCTON CTPYKTYPHI

[lenoctexno obnanaeT psAAOM IIEHHBIX CBOMCTB, BBITOJHO OTJIMYAIOLMX €r0 OT MHOTHUX
JPYrUX TETUIOU30JSIIIMOHHBIX MaTePHAIOB: TOPUCTOCTh eHocTekaa — 80-95 %, pasmep mop —
0,1-3 mm, motHocTh — 200-600 xr/™M3, TermmonpoBogHOoCcTh — 0,09-0,14 BT/(M*°C), nipenen
MPOYHOCTH TIPH CKATHH MeHocTeksia — 2—6 MIla. Kpome Toro, meHOCTEKII0 XapaKTepus3yeTcs



BOJIOCTOMKOCTBI0, MOPO30CTOMKOCTBIO, HECTOPAEMOCTBIO, XOPOIIMM 3BYKOIOIJIOLIEHUEM, €TI0
Jerko 00pabaThIBaTh PEXYILIMM UHCTPYMEHTOM.

[lenocrexno B Buae maut anuHoi 500, mmpunoi 400 u Tonumuoi 70-140 MM ucmonb-
3YIOT B CTPOUTEILCTBE JJIsl YTEIIEHUSI CTE€H, IEPEKPBITUM, KPOBEIb U APYTUX YacTel 3aHuil, a B
BH/IE MOJYLIUIMH/IPOB, CKOPIYIl M CETMEHTOB — JUIsl HU30JIALIMHU TETIOBBIX arperaToB U Terioce-
Tel, rae temreparypa He npesbimaeT 300 °C. KpoMe TOro, n€HOCTEKJIO CIyXUT 3BYKOIOIJIO-
MAIOIIMM U OJHOBPEMEHHO OT/EJIOYHBIM MAaTepHaloM JUIl ayAUTOPUN, KHHOTEATPOB U KOH-
LEPTHBIX 3aJI0B.

AcbecTtocoiepkaliye MaTepuaibl U U3eNns

K marepuanam u mu3genusiMm u3 acOeCTOBOroO BOJIOKHA 0€3 100aBOK MU ¢ J0OABKOM CBS-
3YIOIIMX BEIIECTB OTHOCST acOeCTOBbIE Oymary, mHYyp, TKaHb, TUIMTH U JIp. ACOECT MOXKET OBITh
TaK)K€ YacCThIO KOMIIO3MIIUH, U3 KOTOPBIX M3TOTOBIAIOT Pa3HOOOpa3HbIC TETIOM30JISAIMOHHEIC
MaTtepHaiibl (COBEJIUT U Jp). B paccMaTrprBaeMbIX MaTepraiax U U3EIUSAX UCIIOIb30BAHbI LIEH -
HbIE CBOMCTBA acOecTa: TEMIEPaTypPOCTOUKOCTb, BRICOKAst MPOYHOCTh, BOMIOKHUCTOCTH H JIp.

OYHKIMM TEIJIOU30JSUOHHOIO CJIOSl, B HApYKHBIX OrPa)XJAIOIMX KOHCTPYKIIUSAX

CoxpaHeHue Termia — CIUIIKOM ollIee onpenaenenue i Gpynkuuil yremurens. Ha ca-
MOM JieJie, OCHOBHBIX (DYHKIIHIi 4eThIpe:

- CHIDKEHUE TeTUIONOTEPD, YIyUIlIeHUE YHeprodpGeKTUBHOCTH 3/IaHUS B LIEJIOM);

- yep:kaHue HeoOX0IMMbIX TapaMeTPOB MUKPOKJIMMAaTa (TEMIEpaTyphl, BIaXKHOCTH);

- IOBBILICHUE YPOBHS 3BYKOU3OJIALIUH;

- 3alTa HECYIIMX 3JIEMEHTOB OT 3HAKOIIEPEMEHHBIX TEMIIEPATYpP U IPYTHX KIUMaTHYe -
CKUX (haKTOPOB.

HpaKTI/I‘leCKaH YacCTb: BOIIPOCHI IJIA CO6CCCI[OB8.HI/ISI.

Bomnpocsr:

1. Kakue Matepuaibl Ha3bIBAIOT TEIION30JISILIMOHHBIMU?
2. Kaxkoit Hanbosee XapakTepHBIA MPU3HAK BBIIEISIET TEIJION30JISIIHOHHBIE MATEPHAITBI

U3 IpYTUX MaTepuanoB?

3. Jlns Kakux mesieit MpUMEHSIFOT TeTUION30JIAIIMOHHBIC MaTePHAIIBI?

4. IlpuBeauTe Kinaccu(PUKALNIO TEIIION30JIALIMOHHBIX MATEPHAJIOB.

5. Kakoe 3HaueHHE B CTPOUTENILCTBE UMEIOT TEINIOM3O0JISLIMOHHBIE U AKyCTUYECKUE MaTe-
puanbl?

6. Ilepeuncnure OCHOBHBIE CBOICTBA TEMJIOU30ISILIMOHHBIX MaTEPHUAIIOB.

7. ITlouemy TenIOM30IAMOHHBIE MATEPHAIIBI HAA0 PEAOXPAHATH OT YBIAKHEHUS U 3a-
Mep3aHus?

8. Uto Takoe MUHEpaIbHAas BaTa, KaK €€ MOJTyJaloT U IS KaKuX IeJieil OHa TpUMeHsIeT-
cs?

9. Uto Takoe GUOPOIHT, U sl KAKKX LIEJIeH eT0 MPUMEHSIOT?

10. Kakue kepaMuyeckue MaTepuaibl IPUMEHSIOT JUIs U30JIALUU TOPSUYUX TOBEPXHO-

cTeit?

11. Ilepeuncante OCHOBHBIE PAa3HOBHIHOCTH ITOJMMEPHBIX TETNIOM30JISAIIMOHHBIX MaTe-

pHAaJIOB.

IlepeyeHb OCHOBHOM JIMTEPATYPbI

1. TuxonoB HO.M. CoBpemMeHHbIE CTPOUTEIbHBIE MaTepUadbl W APXUTEKTYPHO-
cTpouTeabHble cucTeMbl 31aHui. YacTs . CoBpeMeHHbIe CTPOUTEIbHBIC MAaTEPH allbl JUI YacTel
3maHuid [DneKkTpoHHBIM pecype| : yueObnoe mocobue / FO.M. Tuxonos, C.I'. 'onoBuna, A.O.
[Mapanenko. — DnekTpoH. TekcToBble nanHble. — CII6. : CankTt-IlerepOyprckuii rocynap-
CTBEHHBIM apXUTEKTYpHO- CTpOUTeNbHBIH yHUBepcutet, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexum nocrtyna: http://www.iprbookshop.ru/74377.html



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

IlepeuyeHb 10NOJIHUTEILHOM JUTEPATYPbI

1. OpnoBa A.M. ®PuU3MKO-XMMHUYECKHE METOJAbl aHajJu3a MaTepUaNoB [DIIEKTPOHHBIN
pecypc]: yae6Hnoe mocobue/ Opnoa A.M., Pomanosa M.I1.— DneKkTpoH. TEKCTOBBIE JTaHHBIE.—
M.: MOCKOBCKHMI roCcyJapCTBEHHBII CTPOUTENbHBINM YHUBEpcUTET, Al ITu Op Meaua, ObCACB,
2016.— 205 c.— Pexum goctyma: http://www.iprbookshop.ru/49873.— 3BC «IPRbooksy, mo
1apoJIto

2. Kanyctun, ®.JI. CpoiicTBa MaTepHaJoB W H3JENUNA: JTAOOPATOPHBIA MPAKTHKYM:
yuebHO-MeToandeckoe nmocodue / @.JI. Kanyctun, A.M. Cniupunonosa, U.B. ®omuna ; Munm -
cTepcTBO 0Opa3oBanus u Hayku Poccuiickoii deneparuu, Ypanbckuii e iepaibHblil yHUBEPCH-
ter uMeHn mepBoro IIpesmaenta Poccum b. H. Enmpnuna. - ExarepunOypr : M3gatenbcTBO
VYpansckoro yauBepcurera, 2014. - 93 c. : wn., Tabmn., cxem. - bubmmorp. B kH. - ISBN 978-5-
7996- 0971-9;

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

3. JIBopkuH, JI.U. Crpoutensuoe matepuanoseaeuue / JI.U. Isopkun, O.JI. JIBOpKUH.
-M. : Undpa-Nnxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ DneKTpoHHBIH pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-MeTOAMYECKOT0 00€eCIeYe HUSl CAMOCTOATeILHOI padoThl 00y4a-
IO XCS M0 AU CUMILINHE

1. MeTtoanyeckue yka3aHUs O OPraHU3AIMH CAaMOCTOSTEIBHOM PabOTHI CTYICHTOB IO
mucuuiinHe « Marepuansl B IPOEKTUPOBAHUU TOpoAcKoil cpeas. ITaturopeck: CKOY, 2023.

2. MeTtoauueckue yka3aHHUs K IPAaKTHYECKUM 3aHATHSAM 110 JUCHUIUINHE «MaTepuaisl B
IPOEKTUPOBAHUU Topoackoit cpeap. Ilsaturopck: CKOY, 2023.

IlepeyeHnnb pecypcoB HHGOPMAIMOHHO-TeJIe KOMMYHUKAIMOHHOM ceTH «AHTEe pHE T,
HeO00XO0IUMBIX IJIs1 0CBOE HHU Sl THCIUNIHHBI

1. OBC «YHuBepcuTeTcKas onbmmoTeka onnaitny - http://biblioclub.ru

2. JlunieH3MOHHAs TTOJIHOTEKCTOBas 0a3a 3yeKTpoHHBIX u3maHuii —IBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snekrponnas 6ubnuoteka e-library— www.elibrary.ru

4. DnexTpoHHas OMONIMOTEKa U 3JIEKTPOHHBIN Katanor HaydyHou Oubnmoreku CKOY —
http://catalog.ncstu.ru/

5. locymapcrBenHas myOnudHass HaydHO- TexHuueckas ombnmoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru



http://www.iprbookshop.ru/49873
http://biblioclub.ru/index.php?page=book&id=276101
http://biblioclub.ru/index.php?page=book&id=144806
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http://www.iprbookshop.ru/
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MNPAKTUYECKOE 3AHSATHE 15. AkycTnueckne MaTe puaJibl.

Lenab 3aHATHA: N3YICHHE aKYCTHYECKUX MaTEPHAJIOB.

3HaTb: OCHOBBI APXUTEKTYPHOTO MaTepHaIOBEACHHS

YMeTh: 000CHOBaHO BBIOMPATH METOJBI BBHITIOJHEHHSI CTPOUTENBHBIX MPOIECCOB U UX
MOCIIEI0BATEIBLHOCTh P BO3BEACHUH 3[JaHUM M COOPYXEHHH C pa3IMYHbIMU apXUTEKTYPHBIMU
W JIU3aifHEPCKUMH PEIICHUSMU; TPOU3BOIUTH pa3pabOTKy MPOEKTHO-TEXHOJIOTUIECKOU JIOKY-
MEHTAI[MHU Ha CTaH MPOCKTHPOBAHUS U BO3BEICHUS 3AaHUN.

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
aApPXUTEKTYPHOTO MaTEPHUAJIOBEACHNUS M HAaBBIKOB PAllMOHAIBFHOTO BBIOOpa apXUTEKTYPHBIX MATe -
pHUaoB.

TeopeTnueckasi 4acTb: AKYCTUYECKHE MaTepHallbl — MaTEpHalbl, YMEHBIIAIOIIHE
SHEPTUI0 3BYKOBBIX BOJH (YPOBEHb IIYMOB), YIY4IIAIOIME aKyCTHYECKHE CBOMCTBA MOMeIe-
Huil. K akycTHdeckuM marepuanaM MpHHAUIEKAT 3BYKOIOTIIOMAIOIIME MaTEepHUalbl M MPOKJIA -
JIOYHbIE 3BYKOU30JSILIMOHHBIE MaTEpHAIIBL.

3ByKOIOIIIOIIAONKE (3BYKONOMJIONAIONIME) MaTepralibl — MaTepHualsl (U31enus), mno-
TJIOLAIOT 3BYKOBBIE BOJIHBI, CHUXKas YpOBEHb IIYMOB B IPOM3BOJCTBEHHBIX NOMEINCHUIX U
YCTaHOBKAaX; Pa3HOBUIHOCTh aKycTHUYECKUX MaTepuaiioB. [lornomenue 3Byka onpenenisercs mne-
pexozoM KojebaTesIbHOM YHEPrUy aKyCTHUECKHUX BOJIH B TEIIO 3 CUET MOTEPh Ha TPEHHE B MO -
pax Marepuana.

JUist 5 dEeKTUBHOTO 3BYKOIOTIIOMIEHUSI HEOOX0AUMO UCIIOIB30BaHUE YIIPYTUX MOPUCTHIX
CTPYKTYp (0OIIasi mOpucTOCTh JOHKHA OBITh HE MeHee 75 % o0béma ¢ tuaMmeTpoM mop He Gosee
2 MM) ¢ OOJBIIMM KOJHYECTBOM OTKPBITHIX COOOIIAIOIMXCS MEXKIY COOO0U mop. XapakTepusy-
I0TCA Takue Marepuayibl Ko3()HUIMEHTOM 3BYKOIOITIOMIEHUSI — OTHOIICHUEM IMOTJIOIEHHON
3BYKOBOM JHEpPrHMU KO BCEM DHEPIMM 3BYKOBOM BOJIHBI, MMaJaroliei Ha marepuan. Kpome aroro,
MOTJIOMIAIONME MaTepualbl TOJDKHBI OTBEYaTh BCeM TPEOOBAHUSAM K BHYTPEHHHM OTIEIOYHBIX
MaTepHajoB U UMETh: OTHE- U OMOCTOWKOCTh, MaJIYIO THTPOCKOMUYHOCTD, MEXaHHUECKYIO MTPOY -
HOCTb U JIEKOPATUBHOCTb.

Pa3nnuaror 3ByKONOIIIONIAIOIIME MaTepUalbl:

- 10 CTPYKTYpE — BOJIOKHUCTOT'O, 36pPHUCTOTO U SYEUCTOTO CTPOCHHUS;

- TI0 TBEPJOCTH — MSTKHE, TOTY>KECTKUE U KECTKUE;

- 10 COCTOSIHUIO TIOBEPXHOCTH — IIIaJIKKeE U IEPPOPUPOBAHHBIE.

K MSrkuM 3BYKONOTTIONAIONIMX MaTEpUaIoOB MPUHAAIECKAT MAThl M PYJIOHBI HA OCHOBE
CTEKJIOBOJIOKHA M MUHEpaJIbHOH BaThl (KO3 (UIIMEHT 3BYKOINOIJIOMEHHS HA CPEAHUX 3BYKOBBIX
gactotax 250 ... 1000 I'm cocrasnser 0,7 ... 0,85). Takue 3ByKOMOTJIOMAIOIIME MaTEPHAIbI
IPUMEHSIOT C )KECTKUM MephOpUpPOBAHHBIM KPAHOM (aTIOMUHHUEBBIM, aCOECTOLIEMEHTHBIM ) MU
NnopucTor TIeHKoU. llosy:kecTkue 3BYKOINMOMIOMIAIONME MaTEpPUAJIbL: JPEBECHOBOJOKHUCTBIC
IUTUTBI, MUHEPAJIO- U CTEKJIOBAaTHbIE IIUTHI, IIIUTHI U3 0a3aJbTOBOrO BOJOKHA (KO3 (UL eHT
3ByKOIOrIonieHus coorsercrernHo 0,4; 0,65 ... 0,75; 0,9 ... 0,99) u noponnactel. Buenme ux
MOKPBIBAIOT CTEKJIOTKAHbIO, TOPUCTON KpacKoi miu mieHKoi. JKecTKMMH 3ByKOMOTIIOIIAIOLH -
Mu (k03¢ ¢unnent 3pykonornomenus 0,6 ... 0,8) sBigercs MINTH THIA KAKMUHUT» U «AKMHU -
rpaH» — € IPaHyIMPOBAHHOM MM B3BEILEHHBIX MUHEPAIbHON BaThl, «CHIIaKIIOp» — M3 razode-
TOHA, TUIICOBBIE, a TaKXe IUIMTHl U IITYKaTypHbIE PacTBOPbHl HA OCHOBE MEM3bI, BCIYYEHHBIX
BEPMUKYJIUTA U MEPIUTA U JIp. 3BYKOMOIJIOMIAIONME MaTEepHaIbl IPUMEHSIIOT IJIs1 3ByKOU30JIs -
LMY TIOMEIICHWH, B YCTAaHOBKAaX BEHTWIALIMU U KOHIAMIIMOHUPOBAHMS BO3/yXa, 3BYKOMEPHBIX
Kamepax u T. 1.[2] .

CymiecTBeHHBIM TpeOOBaHMEM K TaKUM MaTepuajaM sIBJISeTCS TeXHOJOoruueckas ruo-
KOCTb, KOTOpasi MO3BOJISIET M3TOTOBJICHNE TOBEPXHOCTEH CIOXKHOU (HOPMBL. BOJBIIMHCTBY ATHX
TpeOOBaHUN COOTBETCTBYIOT IEHOIMOJINYpPETaH, MeppoprupoBaHHBIE THIICOBBIE TUIUTHI, MHOTO-
CJIOIHBIE TUTUTHI HA OCHOBE MUHEPAIbHON BaThl, ApMUPOBAHHOW CTEKJIOTKAHBIO H TOMY 10100 -
HOE.



3BYKOM3OJISILIMOHHBIE MaTepuasbl — MPOKJIAA0YHbIE MaTepuaibl (M31€11s), IpeIHa3Ha-
YEHHBIE Ui 3ByKOU3OJSLUU MOMEILEHUH; Pa3HOBUIHOCTh aKyCTHUYECKUX MaTepUajoB. 3BYKO-
BOU M3OJISIIMU MOXHO JOCTHYb KaK 3a CUET MOTJIOIICHHS HEPrHH 3BYKOBOM BOJHBI, TaK U 3a
cyeT e€ OTpa)keHHE B HANPaBJICHUU UCTOYHHMKA 3BYKa.

B 3ByKOM30ISMIIMOHHBIX MAaTEPUAIOB MaJIbId JMHAMAYECKUN MOayib yrpyroctd (1 ... 15
MIla), yTo Hapsay C HaJIM4YMEeM BO3/yXa B MX IOpax MO3BOJSET YMEHBIIATh SHEPTHIO yAapa U
BUOpAIlMU, CHUKAs TEM CaMbIM BO3IYIIHBIA W yAApHBIA IIyM. Pa3nu4aroT 3ByKOM3OSIIIOHHEIE
MaTepHuaibl KECTKHE, TOMYKEeCTKHE U MSTKHE; TOPUCTO-BOJIOKHUCTOTO CTPOEHUS (Hampumep,
JPEBECHOBOJIOKHUCTHIC TUTHTHI, TUTHTHI, MAaThl ¥ PYJIOHBI HA OCHOBE CTEKJITHHON U MUHEPAIbHON
BaThI, BOJIOKOH acOecTa u T. 1. TommmHou 10 ... 40 MM) U CTPOCHUS MTOPUCTO-3y0UaTON (TITATHI
TonupMHON 5 ... 30 MM, U3rOTOBJIEHHbIE U3 3JIACTUYHBIX [TOPOILIACTOB, HAIPUMED, MEHOIOJIH -
ypeTaHa, MUHOIIOJIUXJIOPUY, TIOJOCOBBIE U INCTOBBIC IITYYHbIE MPOKJIAIKU U3 pe3uHbl)[3] .

Hanbonee >(pQpeKTUBHBIMU 3BYKOM3OJSIIMOHHBIMA MaTepUANaMU SBIISIOTCS CIOUCTHIE
CUCTEMBI C MPOCIOMKAMHU, B KOTOPHIX TUHAMUYECKUM MOJYNb YIIPYTOCTH MaTepHalia 3amojHe -
HUS JOJDKEH OBITh HECPAaBHEHHO MEHBIIE YIPYroCTh JKECTKUX CJIO0EB aKyCTUYECKHU OJHOPOIHOMN
KOHCTPYKIIMH. ITO TOHKHE CJIOU METAaJIa MJIH )KECTKOTO IJIACTUKA, CKPETIJICHBI CIIOSIMH TIEHOTIO -
JAMypeTaHa Uiy MoJ00HOro MaTepHaia.

JIns1 3BYyKOM3OJISIUU MCIIOJIb3YIOT TaKXKe €CTECTBEHHbBIE M UCKYCCTBEHHBIE ChITY4YHE Ma-
TepHaibl (IIECOK, IIUIAaK U T. 1.). 3BYKOU3OSIUNHNA MaTepHUalibl MPUMEHSIOT B MEKITAXKHBIX T1€ -
PEKPHITUAX (MEXKIY HECYIIMMH TMaHEISIMH MOTOJIKA M KOHCTPYKIIMEH T0JIa) U BHYTPEHHUX CTe -
Hax (Mexay maHensMu). M3 HUX W3roTaBIMBaOT BUOPOU3OISIIMOHHBIE TPOKJIAIKU MO TEXHO -
JIOTHYECKOe 000pyI0BaHUE U TOMY MTOI00HOE.

KonkpeTHblii BEIOOp MaTepuasa U TOJIIMHBI CIIOEB 3aBUCUT OT KOHKPETHOTO MECTa IpH -
MEHEHHUs MaTepUaJIOB.

HpaKTquCKaH YaCTbh: BOIMPOCHI AJId CO6CC€I[OB3.HI/I$[.

Bomnpocsr:

1. Kakue Marepuaibl Ha3bIBaIOT aKYCTUYECKUMU, KAKOBBI MX CBOMCTBA U I'Jle MX IIpUMe-
HAIOT?

2. Ilepeuncaute 1 0OXapakTEpU3yiTe OCHOBHBIC BUIbI AKYCTUUECKHX MATEPHAIIOB U U3-
JEIINHN.

IlepeyeHb OCHOBHOM JIMTEPATYPbI

1. TuxonoB HO.M. CoBpeMeHHbIE CTPOUTENbHBIE MaTepuadbl W APXUTEKTYPHO-
cTpouTebHble cucTeMbl 31aHui. Yacts . CoBpeMeHHBIe CTpOUTEIbHBIE MAaTEPHUAIIBI I YacTel
3naHuil [DnekTpoHHBIA pecype| : yueObnoe mocobue / FO.M. Tuxonos, C.I'. ['onoBuna, A.O.
[Mapanenko. — DnekTpoH. TekcToBble naHHble. — CII6. : CankTt-IletepOypreckuii rocymap-
CTBEHHBIM apXUTEKTYpHO- CTpoUTeNnbHBIH yHUBepcuteT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum gocryma: http://www.iprbookshop.ru/74377.html

IlepedeHb 10NMOIHUTEIHHOM JIUTE PATYPBI

1. OpnoBa A.M. ®Pu3MKO-XMMHUUYECKHE METOABl aHAIU3a MaTEPUATIOB [DJIEKTPOHHBIN
pecypc]: yae6HOe mocodue/ Opnoa A.M., Pomanosa N.I1.— DneKkTpoH. TEKCTOBBIE JTAHHBIE.—
M.: MoCKOBCKUI TOCYNapCTBEHHBIN CTPOUTENbHBIM yHUBepcuTeT, Al [Iu Op Meaua, D5CACB,
2016.— 205 c.— Pexwum noctyna: http://www.iprbookshop.ru/49873.— 3BC «IPRbooks», 1o
apoIo

2. Kanyctun, ®.JI. CpoiicTBa MaTepuanoB W H3ACTUN: JTaOOPATOPHBIA MPAKTHKYM:
yaebHo-MeToauueckoe nocodue / @.JI. Kamyctun, A.M. Cniupunonosa, .B. ®omuna ; Munu-
cTepcTBO 0Opa3oBaHus U Hayku Poccuiickoit denepanuu, Ypanbckuil ¢peaepanbHblil YHUBEPCH -
ter uMmeHu nepsoro llpesunenta Poccunm b. H. Enbrnuna. - ExarepunOypr : M3natenabcTBo
VYpansckoro ynusepcuteta, 2014. - 93 c. : un., Tabn., cxem. - bubnuorp. B kH. - ISBN 978-5-


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

7996- 0971-9;

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

3. JIBopkuH, JI.U. CrpoutensHoe matepuanoseaenue / JI.U. [IBopkun, O.JI. [[BopkuH.
-M. : Uadpa-Urxkenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ DneKTpOHHBIH pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb yueOHO-MeTOANYECKOr0 00eceYeHUsl CaMOCTOSATeIbHOI padoThl 00yua-
OIIUXCS M0 JUCHUILINHE

1. Meroanyeckue yKazaHUs MO OPTaHU3ALUU CAMOCTOATEIBHON pabOTHI CTYIEHTOB IO
TUCIUIUINHE «MaTepuanbl B IPOEKTUPOBAHUU TOPOACKOM cpeab». [Isturopck: CKOY, 2023.

2. Metoanyeckue yka3aHusl K MPAaKTUYECKUM 3aHATHAM 10 TUCIUIUINHE «MaTtepHasl B
IPOEKTUPOBAHUU ropoAckoi cpeab». [laturopeck: CKOY, 2023.

IlepeyeHnnb pecypcoB HHGOPMAIIMOHHO-TeJIe KOMMYHUKAIMOHHOM ceTH « AHTEe pHE T,
He00X0AMMBIX IJIS1 0CBOE HUS 1M CIIUILJIHHBI

1. OBC «YHuBepcuterckas obubmuoreka onnaitny - http://biblioclub.ru

2. JluueH3nOHHAs MOJHOTEKCTOBas 0a3a 3nekTpoHHbIX u3gaHuit —IbC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snextponHas oubmuoreka e-library— wwwe.elibrary.ru

4. DnexTpoHHas OMOIMOTEKA W AJEKTPOHHBIN KaTajor HaydHou OmOmmorekn CKOY —
http://catalog.ncstu.ru/

5. T'ocymapcTBenHas myOiaudHasi HaydHO- TexHuueckas oubmuoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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MNPAKTUYECKOE 3AHSATHE 16. Orue3anuTHble MaTepUAJIbI.

Leanb 3aHATHSA: N3ydYEeHNE OTHE3aUMTHBIX MaTEpPHAJIOB.

3HAaTb: OCHOBBI APXUTEKTYPHOI'O MaTEPHATOBEICHHUS

YMeTh: 000CHOBAHO BBIOMpAaTh METOJIbI BBIMOJIHEHHUS CTPOUTEIBHBIX MPOLIECCOB U HUX
MOCJIEA0BATENIbHOCTDh IPU BO3BEJACHUU 3JJaHUU U COOPYKEHUM C pa3IMYHBIMU APXUTEKTYPHBIMU
U JU3aiHEpCKUMU DPEIICHUSIMH; MPOU3BOAUTH pa3padOTKy MPOEKTHO-TEXHOJOTUYECKON TOKY-
MEHTAllUH HAa CTAJIUU TPOCKTUPOBAHUS U BO3BEICHUS 3AaHU M.

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
aApPXUTEKTYPHOTO MaTEPHUAJIOBEACHNUS M HAaBBIKOB PAllMOHAIBFHOTO BBIOOpa apXUTEKTYPHBIX MATe -
pHUaoB.

TeopeTnueckas yactb: OQUH K3 PacHpOCTPAHEHHBIX METOJOB IOBBIILIEHUS MPEAEIIOB
OTHECTOMKOCTH CTPOUTENBHBIX KOHCTPYKIIUN — IMacCUBHAs OrHe3ammTa MatepuanoB. C 1enbio
o0ecreyeHus! MacCUBHOM OTHE3alMThl MPUMEHSIOTCS OTHE3aIMTHBIE COCTaBbI (KPACKU) HAHO-
CHUMbIE Ha pabouyl0 MOBEPXHOCTb KOHCTPYKLHUH, 3JIEMEHTOB, KaK Py4HBIM CIIOCOOOM C MOMO-
IO KUCTH (IImaTess), TaK 1 MEXaHU3UPOBAHHBIM CITIOCOOOM J103aTOPAMH BEICOKOTO JIABJICHUS C
pa3nenbHOl nogaueit KoMnoHeHToB. [Ipu cobaroaeHnn TeMnepaTypHoro pexuma ot +5 mo +40
C.

TpeOGoBaHMsl K OTHE3AIMTE CTPOUTEIHHBIX MATEPHUAIOB U KOHCTPYKLUUN BKJIIOYEHBI B
roCyJapCTBEHHbIE (HAIIMOHAJIBHbBIE) CTAHJAPTHI, CBOJbI MPABHJI MPOTUBOIOKAPHOTO U CTPOU-
TEJIBHOTO HOPMHPOBAHUS, MPaBUJIa MOXKAPHOH 0€30MacHOCTH, BEOMCTBEHHBIE HOPMAaTHBHBIC
TOKYMEHTHI[2][3].

OrHe3anmTHBIE TOKPBITHS MOAPA3AEIISIOTCS Ha TPYIIIbL:

OrHe3anmTHBIE COCTaBbl TEPMOPACIIMPSIONIETOCS TUIA (TOHKOCIOWHBIE BCIYYHBAIOIIIH -
€csl IOKPBITHS, KpacKa)

HescnyunBaromnmecs: mOKpbITUS

[MokpeiTust ¢ THOpUAHBIM 3((HEKTOM, COYETAIONMM cI1ab0 TETUIOPOBOIHBIE MAaTEPHAIIBI
C OTHEYINOPHBIMU KOMIIOHEHTaMH

CoBpeMeHHbIE BCIYYHMBAIOIIMECS] MaTepualbl, KaK IpaBUil0, 00ECIIEUYNBaIOT OTHE3aLMT -
Hy10 3¢ dextuBHOCTH 0T 30 10 90 MuUHYT [4] B 3aBUCUMOCTH OT MCIOJIB3yEMOI0 COCTaBa U TOJI-
UMHBI OTHE3AIMTHOro MoKpbiTus. Ilpu 3TOM ecTh Marepuanbl, 00jajaronie OTHE3alMTHON
s dexTuBHOCTHIO CcBBIIE 120 1 naxke 1o 240 munyT [5].

Cpenu npeuMylIecTB BCIYYMBAIOIIMXCS OTHE3AIIMTHBIX COCTABOB BBIJIEIISIOT:

OTHOCUTENHHO HU3KAS TPYIOEMKOCTh HAaHECEHUS

Manast TonumHa ( B 3aBUCHMOCTH OT NMPOEKTHBIX PEIIEHUH TOJIIMHA MOXXET BapbUpO-
BaTbes OT 0,5 MM 10 15 MM) 1 BeC TOKPBITHS

[IpuronHOCTH /17151 OTHE3AMTHI METAJUINUECKUX KOHCTPYKIUH JII000M CI0AKHOCTH

Xopoume AekopaTHUBHbIE KauecTBa ( LBET U opMUpoBaHUE penbeda)

K HenmocraTkam BCIydnBarOLMXCS MOKPHITHIT MOKHO OTHECTH TOPIOYECTh BO3ZHUKAOLIE -
IO MpU MOoXkKape MeHOKOKCa, ero cadyto BETPOyCTOWYUBOCTb.

XoTs cepTuUKAIUs MOKPHITHH TPOBOIUTCS C HEOKPAIICHHBIM MaTEPHAIOM, IPU Peah-
HOH JKCIUTyaTalluk OKpacka MOXET OBITh MPOBEICHA H B TEMHBIE [[BETa, KOTOPHIC 3HAYUTEIIEHO
YBEJIMYMBAIOT HarpeBaHUE MOKPBITHS JIy4€BbIM TEILJIOM MOKapa.

[TpoBepoxk okpameHHbIX TOKPbITHI 10 ['OCT He mpou3BOAUTCA.

K npeumymiectBaM HEBCIIYUMBAIOLIMXCS MOKPBITUN OTHOCATCS:

Oo6ecneuenue oraecroiikoct oT 0,75 1o 4,0 yacoB

Marblii BeC MOKPBITHS

OrHe3anmra CTPOUTENBbHBIX KOHCTPYKIIMHI 3JaHUI U COOPYKEHU

OrHe3aumTHBIE COCTaBbl COIVIACHO MYHKTY 6 crathe 52 denepanbHOro 3akoHa oT 22
urosst 2008 roma Ne 123-D3 «TexHHUECKUM peryiaMeHT O TPeOOBaHMIX MOKApHOU O€30MacHO-
ctu»[6] (manee — ®3-123) mpuMeHSIOTCS 7S MOBBIIICHUS MPEAETIOB OTHECTOMKOCTH CTPOU -
TEJIbHBIX KOHCTPYKLIHA.



OnHUM U3 KIIIOYEBBIX MOMEHTOB IIPU BBIOOpE CI0c00a OrHE3alMThl CTPOUTENIBHBIX KOH -
CTPYKLUH SIBIIIETCS TPEOyeMblIi IIOKa3aTeb OTHECTONKOCTH CTPOUTENbHON KOHCTPYKIIUH.

IIpenensl OrHECTOMKOCTH ONPENEIISIOTCS B YCIOBHUAX CTAHJAPTHBIX UCIBITAHUSX B COOT-
BETCTBUU C METOJAaMHU, YTBEPKIAEHHBIMU B 00JaCTH MoOxapHOH Oe3omacHocTd. OrHe3aimTHas
3((HEeKTUBHOCTH CPEJICTBA OTHE3ALMTHI ONpPEeseTCs IPOU3BOIUTENIEM B ITPoLIecce MPOBEACH U s
UCTIBITAHUHN U paccunThiBaeTcs B MuHyTax. B TOCT P 53295-2009[3], TOCT P 53295-2009[7],
I'OCT P 53311-2009[8] mpuBoasTcs MeTOMbl pacuéTa 3HAUECHUU MOKa3aTeNel OrHe3alMTHON
3 PEeKTUBHOCTH ISl JPEBECHHBI, CTAIbHBIX KOHCTPYKIMH, KaOedbHbIX MOKpbITHI. CoriacHo
TpeboBanusM cT.150 Ne 123-03

Cornacno tpeboBanusiM cT.150 Ne 123-®3 noarBepkaeHNE COOTBETCTBUS CPEJCTB OIHE-
3alMTHl OCyIIeCTBIsAeTCs B Gopme cepruduranuu. [IpoTOKOIBI MCTIBITAHUNA HCHBITATEIBHBIX
nabopaTtopuil MOJHKHBI CONEPKAaTh 3HAUCHMS MOKa3aTeeill XapaKTepHU3YIOUMX OTHE3allMTHYIO
3((HEeKTUBHOCTh CPEJCTB OTHE3AIMTHI, B TOM YHCIIC Pa3IMYHBIC BAPHAHTHI UX MPHUMEHECHHS,
ONMMUCAHHBIE B COTPOBOUTEIbHBIX JOKYMEHTAX.

He peaxo ans npuHATHS NPOEKTHBIX PEIIEHUI B 00JACTH OTHE3alMThI CTAaJbHBIX KOH -
cTpykuuid, ucnons3yrot CII 28.13330. 2017 ropa "3anmTa CTPOUTENBHBIX KOHCTPYKLIMM OT KOP-
po3un" .11 IloxxapHas 6€3011acHOCTb.

Krnaccuduxariys orne3anmTHbIX COCTaBOB

ITo komam OKII u TH B3/] Poccuu B 3aBUCMMOCTH OT Ha3HAYEHHS OTHE3AIMTHBIE CO-
CTaBbI KJIACCU(DULIUPYIOTCS HA:

- CocraBbl, BEIIECTBA U MAaTepUabl Ul OTHE3AIMTHl KOHCTPYKIUI U U3/1€TIUI U3 IpeBe-
CHUHBI

- CocTaBbl, BEIIECTBA U MAaTEPUAJIbI JJIsl OTHE3AIIMTHl METAUIMYECKUX KOHCTPYKIUN U
A3 aeIni

- CocTaBbl, BelllecTBa M MaTEpUAIbl 1711 OTHE3aNMThI Kabesel n KabeabHBIX MPOXOJ0K

- CocraBbl, BEILIECTBa U MaTe€pHUabl Ui OTHE3ALMTH MaTEpUajoB, KOHCTPYKLUN U U3Jie-
JIMU ITpoYme

OrHe3alnmTHbIE COCTaBbI B O0IIEM cllydae pa3inyaloTcs B 3aBUCHUMOCTH OT:

- BUJ1a MaTepuana 00beKTa OTHEe3aIMThl (METaJll, APEBECHHA, IIEKTPOKAOEIh, TKAaHH)

- BUJIa OTHE3AIIMTHOTO MOKPBITUS

- 10 croco0y HaHeCeHUs

- OT YCJOBUW JKCILTyaTallMU(B CYXMX M BJIQXHBIX MOMEIICHUSIX, HA YJIHIIE, CIIEIIHAIbHO
OTrOBapUBaEMBbIE YCIIOBHUS)

- 110 YCTOWYMBOCTHU K BO3JICCTBUIO arpeCCHUBHBIX (DAKTOPOB

HoMmeHnknaTypa cOBpeMEHHBIX CepTH(PHUIIMPOBAHHBIX OIHE3AIMTHBIX COCTABOB, a TaKkKe
KpaTKue TEXHUYECKHE CBEJCHHUsI, BKJIIOYAsl MOKAa3aTelId OTHECTOMKOCTH, CPOK 3KCILTyaTalluH,
METO/Ibl HaHECEHUS MOJPOOHO PacCCMOTPEHHI B NpmioxeHusx. [locoone pexkomenaoano ®I'bY
BHUHIIO MYC Poccun [uisi TpUMEHEHUSI B KAUECTBE CIPABOYHOIO MaTepHala B MPOEKTHBIX,
CTPOUTEIBHBIX OpPTraHU3alUsAX M opraHax | oCyZapCTBEHHOrO IOXapHOIrO Haja3opa (IMUCBMO
®T'BY BHUUITIO MYC Poccuwu ot 28.06.2013 r. N 2936-13-1-03).

[IpunsTHE perieHus Mo BHIOOPY OrHE3ALMTHOTO COCTaBa HAa MPAKTUKE 3aBUCUT OT MHO-
&KecTBa (PaKTOPOB, B TOM YHCIIC YUUTHIBACTCSL:

Orne3anmtable coctaBbl (OC) s ApeBeCHMHBI U MaTEpPUAJIOB Ha €€ OCHOBE COTJIACHO
I'OCT P 53292-2009 noxpa3aensiroTcst Ha CIeIYyIOIIe BUbL:

— JIaK¥ OTHE3alMTHBIC, MPEACTABISIONIE CO00M PacTBOPHI (AMYIBCUH) TUICHKOOOpa-
3YIOIIMX BEUIECTB Ha OPraHMYECKOW MJIM BOJHOM OCHOBE, COAEpI AIIME PACTBOPUMbIE aHTHUIIU -
peHBI (MOTYT BKJIIOYATh TakKXKe IUIACTU(PHUKATOPHI, OTBEPAMTENH, PACTBOPHUMBIE KpPAaCUTEIH U
JpyTUe BEIIECTBA), 00pa3yloT Ha 3alMIIAEMON MOBEPXHOCTH TOHKYIO MPO3PAYHYIO TUIEHKY;

— KpacKd OTHE3alMTHBIE, MPeACTaBISIoNHMe co00il OAHOPOIHYIO CYCIIEH3HIO TUTMEH -
TOB M aHTHUIIMPEHOB B IICHKOOOPA3YIONMX BeIIeCTBaX (MOTYT BKJIIOYATh TaKXKe HAIIOJHUTEIH,
pPacTBOPUTENH, IIACTU(UKATOPBI, OTBEPAUTEIN U JIPyrHe BellecTBa), 00pa3yloT Ha 3allMIlae-
MO MMOBEPXHOCTH TOHKYIO HENIPO3PAUHYIO IIIEHKY;



— 1acThl, 00Ma3K1 OTHE3aILMTHbIE, IPECTABIAONKE COO0I KOMIIO3ULIUHU, IO COAEpHKa -
HUIO KOMIIOHEHTOB aHAJIOIMYHbIE KpaCKaM, HO OTJIMYAIOIIMECs 1acTo00pa3HOi KOHCUCTEHIUEN
u Oosiee KPYMHON AUCIIEPCHOCTHIO HAMOJHUTEICH U aHTUIUPEHOB, 00Pa3yrOT Ha 3alMIIAeMOi
MTOBEPXHOCTH CJION MOKPBITUS OOJIbIIEH TOJIIMHBL, YEM JIAKU U KPACKH;

— COCTaBbl NMPOMUTOYHBIE OTHE3AIMTHBIE (OTHEOMO3AIMTHBIE), MPEACTABISAIONIE CO-
00l pacTBOpBI aHTUNUPEHOB (AHTUIIUPEHOB M AHTHCENTHUKOB) B OPraHUYECKUX U HEOpraHuye -
CKUX KUKOCTAX, HE 00pa3yrolMX MIEHKY, 00ecreunBaoT 00pa3oBaHUe MOBEPXHOCTHOTO OTHE -
3aIMIIEHHOTO CJIOS (MTOBEPXHOCTHAS MPOMUTKA) WM OTHE3AIMTy B 00bEME APEeBECHHBI (TITy0O -
Kasi POIUTKA);

— COCTaBbl KOMOMHHMPOBAHHBIE OTHE3ALMTHBIE, MPEJICTABIAIONE COO0M KOMIIEKC U3
nByx unu Oosiee BuAoB OC, HaHECEHHE KaXJIOr0 M3 KOTOPBIX Ha 3aIMINAEMYIO MMOBEPXHOCTH
OCYIIECTBIISETCSI MTOCIEA0BATEIBHO.

OrHe3alnmTHbBIE COCTaBbI ISl CTAJIbHBIX KOHCTPYKIUI

[ToHsATHE OrHE3ALMTHOTO COCTaBa, OTHE3AIMTHON 3(PPEeKTUBHOCTH B ciaydae obecreye-
HUS OTHE3aIMTHI CTATBHBIX KOHCTpYyKIHii onpenensier ['OCT P 53295-2009:

- OrHE3alMTHBIA cocTaB: BelecTBo miM cMech BEIeCTB, 001aJal0IMX OrHE3allMTHOM
3(pPeKTUBHOCTHIO U TIPeTHA3HAYEHHBIX JIJIs1 OTHE3AIMTHI Pa3IUIHBIX 0OBEKTOB.

- orHe3anmrTHas 3QQpexTuBHOCTh: [lokazarens 3(HEKTUBHOCTH CPEACTBA OTHE3ALUTHI,
KOTOPBIM XapaKTepus3yeTcsl BpeMEHEM B MUHYTaX OT Hayajaa OTHEBOTO MCHBITAHUS /10 JOCTUXKE -
Hus kputudeckor temmepatypsl (500 °C) crangapTHBIM 00pa3lOM CTaJbHOW KOHCTPYKLIUU C
OTHE3AIIMTHBIM MOKPBITHEM U ONPEIEIAeTCS] METOIOM, U3JIOKEHHBIM B pasjiesie 5 HacTOSIIEro
CTaHJapTa.

ToHKOCIOMHBIE BCITyYMBAIONMECS] OTHE3AIMTHBIE COCTaBbl (KPAcKH) HAHOCATCS Ha 000-
rpeBaeMylo MoBepXHOCTh KOHCTpyKIUHU 1o ['OCT 28246. Ilpu Bo3aeicTBUM MoKapa TOJIIMHA
OTHE3AIIMTHOI0 MOKPHITUSI MHOTOKPAaTHO YBEJIMUYUBAETCs, 00pa3ys Ha 000rpeBaeMoil OBEPXHO-
CTU CTAJBHOM KOHCTPYKLIMH TEIUIOM3OJALMOHHBIA CJIOM, 3alMI@AIOMMN KOHCTPYKIUIO OT
HarpeBaHuUs.

Pazgen 5 TOCT P 53295-2009 ycranaBiuBaeT METOJ ONPEACICHUS OTHE3alMTHOU 3¢ -
(DEeKTHBHOCTH CPEJICTB OTHE3AIMTHI /ISl CTANbHBIX KOHCTpYKIMi. Ha ocnoBanuu 1n.5.5.3 TOCT
P 53295-2009 orne3anmrtHas 3¢p¢GeKTUBHOCTb CPEJCTB OTHE3AIMTHI B 3aBUCUMOCTH OT HACTYII -
JIEHUS IIPEAEIBHOTO COCTOSIHUS IIOIPA3AeIIseTCsl Ha 7 TPyI:

1-s rpynna — He MeHee 150 MuH;

2-51 rpynna — He MeHee 120 MuH;

3-s rpynna — He MeHee 90 MuH;

4- 1 rpynna — He MeHee 60 MuH,;

5-s rpymnia — He MeHee 45 MUH;

6- 51 rpyrina — He MeHee 30 MUH;

7-1 rpynna — He MeHee 15 MuH.

OrHe3anmTHbIE KaOeIbHbIE TOKPBITHS

B cnyyae ornesanmTHoro kabensHoro nokpeitus (OKII) metoas! onpeneneHus oruesa-
umTtHOM 3¢ ¢dexkTuBHOCTH pernamentupyeT I'OCT P 53311-2009 «IlokpbiTusi kabenbHble OrHe-
3alMTHBIE. MeTo/Ibl ONpeesIeH s OTHE3aIMTHOM 3 (HEeKTUBHOCTIY.

- orne3anmTHas 3¢ ¢GeKTUBHOCTh: CpaBHUTENBHBIN MTOKAa3aTelb, KOTOPBIA XapaKTEPHU3Y-
€TCsl JUIMHOM MOBPEKAEHHOH IIIaMeHeM WM 00yrJieHHON 4acTH o0pasiia KaOelbHOM MPOKIa KU
¢ OKII u ko3¢ pumeHTOM CHUKEHUS JOIYCTUMOTO JUINTEIbHOIO TOKAa Harpy3Kku Julsl Kabens ¢
OKII u onpenensercs 1o MeTo1aM, U3JI0)KEHHBIM B HACTOSIIEM CTaHApTE.

- orHe3anmTHoe kabenpHoe mokpeiTie (OKII): Crnoii BemecTBa (CMecH) Ui MaTepuaa,
IIOJIy9eHHBI B PE3yJbTaTe €ro HaHECEHWs Ha MOBEPXHOCTh Kabeneil m obnamaronmii orHesa-
NUMTHON 3(DPEKTUBHOCTHIO.

Ha xaGenbHble M371€Ms1, K KOTOPBIM IMpPENbSBISAIOTCS TPeOOBaHUS MO MOXKApHOW Oe3-
OMMACHOCTH pacmpocTpanstoTcs Takxke TpedoBanus [[OCT 31565-2012.



[ToMUMO OTHE3alMTHBIX MOKPHITUN ISl TIOBBIICHUS OTHECTOMKOCTH KaOEIbHBIX JIMHUN
MOTYT HCIIOJIb30BAaThCSl OTHECTOMKHE Kabenu. BakHO OTMETUTH, YTO UCIOJIb30BAHHWE OTHE3a-
LIIMTHBIX MOKPBITUI Kabesel 1omycTUMO TOJIBKO TaMm, riae He Tpedyercs no I'OCT 31565-2012
MIPUMEHEHNE OTHECTOMKHX KaOese.

BenyuunBaronpecs orHe3alTHBIE COCTaBbI

B CIT2.13130.2012 ToHKOCHOHHOE OTHE3AIMTHOE MOKPBITHE (BCIYYHBAIOIIEECS MOKPHI-
THE, KpacKa) ompeiessiercs, Kak croco0 OTHEe3aIlMThl CTPOUTEIbHBIX KOHCTPYKIIUIM, OCHOBAH -
HbI HAa HaHECEHHMH Ha 00OTpeBaeMyI0 MOBEPXHOCTh KOHCTPYKIIMHU CHEIMATIbHBIX JIAKOKPAcOd-
HBIX COCTaBOB C TOJILIMHOM CYXOTO CJI0s, HE IPEBBILAIOIIEN 3 MM, YBEIMUYHUBAIOIMX €€ MHOIO-
KpaTHO IIPU HarpeBaHUH.

BenyuuBaronmecss orHe3alTHbIE KPAacKH Ul 3alUThl APEBECHMHbI U METaJUIMYECKHUX
KOHCTPYKIIMM BIEPBBIC CTAIM NMPUMEHATh B KoHIle 1960-x — nagane 1970-x rogos[10]. Ha ce-
TOJHSIIHUI J€Hb [1aCCUBHASI 3aIMTa C MOMOIIbIO COCTABOB BCIIYYMBAIOIIETOCsS TUIA — TPaau-
IIMOHHBIA TMOJIXOJ JUTsl TIOBBIICHHS MOXKapHOU Oe30macHOCTH 00BeKTOB. BemyunBaromnmecst or-
HE3aLMTHBIE COCTaBbl PUMEHSIOTCS B 00JIACTU OTHECTOMKOCTU M OTHE3ALMTHI METaNIOKOH-
CTPYKUMH 3JaHUM U COOpYKeHUH, kabesnei u KaOeslbHbIX JIMHUN, KaOelbHBIX MPOXOOK, Aepe-
BSHHBIX KOHCTPYKIIMH, BO31yXoBOAOB. ClieqyeT OTMETUTb, MCIOJIb30BAHUE BCITYyUMBAIOLXCS
OTHE3ALMTHBIX COCTABOB JUIsl OTHE3AIIMTHI B YCIOBUAX YIJIEBOJOPOJHOIO T'OPEHUS U HA CIELU-
aJTbHBIX 00BEKTAX.

OrHe3alMTHBIE COCTABbl TEPMOPACUIMPSIIOIIETOCS TUIIA IPU BO3JEHCTBUU TEMIIEPATYyPhI
CHUJILHO YBEJIMYMBAIOTCA B 00BbEME (TEPMOPACIIMPSIOTCS), 00pa3ysl MU 3TOM TEPMOHU3OIHPYIO -
M cIoi MeHOKOKca («IIy0y»). 3a c4éT HU3KOM TEIIOMPOBOJHOCTH MTEHOKOKCOBBIN CIIOH B Te-
YeHHUE OMNpeeNIEHHOT0 BPEMEHH, 3aBUCAIICTO OT OTHE3alMTHON 3 QEKTUBHOCTH COCTaBa 3a-
IIMIIAET CTPOUTEIbHBIE KOHCTPYKIIUHU OT MeperpeBa, AeGopManuu 1 0OpyIeHusl.

CocTtaB OrHe3alMTHBIX KPAaCOK pa3HooOpa3eH. BenyunBaronmecs: HOKPBITUS B CBOEM CO-
CTaBe UMEIOT KOMIIOHEHTHI, KOTOPBIE SBJISIOTCS UCTOYHUKOM OOpa30BaHUs BCIIEHEHHOI'O YT OJIb -
HOTO CJIOS, TIOKPBIBAOILETO MOBEPXHOCTh KOHCTPYKIMU, TOCTENEHHO 3aKOKCOBBIBAsICh, CTAHO -
BACH )keCTKUM. Orae3anmTHas 3(pPEeKTHBHOCTH COCTaBa OMPEACIISETCS TPEXKIE BCETO TOJIIN HOM
cnosi. CoBpeMEHHBIE OTHE3AIIMTHBIE MaTepUabl IPU YCIOBUM TOJILIMHBI CJIOS 0 2 MM I1OJ BO3-
NeICTBUEM BBICOKMX TeMIIepaTyp yBeianuuBaroTcs B 00béMe B 10-40 pa3 u obimagaroT oruesa-
UMTHOH 3¢ deKTHBHOCTHIO 10 1 Yaca.

CornacHo ct. 136 ®3-123 npu UCIOIB30BAaHUM OTHE3AUMTHBIX COCTABOB TEXHUYECKAs
JOKYMEHTAIlMsl Ha MaTepHalibl JOJDKHA COACPKAaTh MH(OPMAIIMIO O TEXHUYECKHX MOKa3aTelsX,
XapaKTepU3YIOIMX 00JaCTh WX MPUMEHEHHUs], MOKAPHYI OMAaCHOCTh, CIOCOO MOATOTOBKM MO-
BEPXHOCTH, BUJBl U MAapKHU TPYHTOB, CIIOCOO HAHECEHUS Ha 3alMIIAEMYIO TTOBEPXHOCTb, YCIIO-
BUS CYILIKH, OTHE3AIMTHYIO 3((EKTUBHOCTh 3TUX CPEACTB, CIIOCOO 3aIMThI OT HEOIATOMPUSAIT -
HBIX KJIMMATUYECKUX BO3/IEHCTBUMN, YCIOBHS U CPOK IKCILTyaTallMl OTHE3AIMTHBIX MOKPBITH, a
TaK>Ke Mepbl 0€30MMaCHOCTH ITPH MPOBEJCHUH OTHE3aIMTHBIX padoT.

HpaKTI/I'leCKaH YacCTb: BOIIPOCHI AJIs COGGCCIIOB&HI/I}I.

Bomnpocsr:

1. Ha kakue rpymnmsl moApa3aestoTcsl OTHE3aIMTHBIE TOKPBITHSL.
2. OrHe3anmMTHBIE COCTABHI I CTATBHBIX KOHCTPYKIIHH.

3. Uto TaKkoe maccuBHas OTHE3alMTa MaTePUAOB.

4. BcnyuuBaronmecs: OrHE3alMTHIE KPACKU JJIs 3aIlMThl JPEBECUHBI U METANINYECKUX
KOHCTPYKIUM.

5. OrnezanmtHast 3((HEeKTHBHOCTH COCTABA.

IlepeueHb OCHOBHOII JIMTE PaTYypbI

1. TuxonoB HO.M. CoBpeMeHHbIE CTPOMTEIbHBIE MaTepHalbl U apXUTEKTYPHO-
cTpouTebHble cucTeMbl 30aHuil. YacTs |. CoBpeMeHHbBIE CTPOUTEIbHBIE MAaTEPHAIIbI AJIs1 YacTei



3maHuid [DneKkTpoHHBIM pecype| : yueOnoe mocobue / FO.M. Tuxonos, C.I'. 'onoBuna, A.O.
[Mapanenko. — OnekTpoH. TekcTroBble naHHble. — CIIO. : Cankrt-IlerepOyprckuii rocynap-
CTBEHHBIM apXUTEKTypHO- CTpouTenbHbIi yHUBepcuteT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxum nocrtyma: http://www.iprbookshop.ru/74377.html

IMepeveHBb TONMOTHUTEILHOI JIUTEPATYPBI

1. OpnoBa A.M. ®U3UKO-XMMHYECKHE METObl aHAJIM3a MATePHAIOB [ DICKTPOHHBIN
pecypc]: yaebroe mocodue/ OpnoBa A.M., PomanoBa W.I1.— DneKTpoH. TEKCTOBBIC JaHHBIE.—
M.: MOCKOBCKHI TOCYTapCTBEHHBIN CTPOUTENbHBIM YHUBEpPCUTET, Al [l Op Menua, D6CACB,
2016.— 205 c¢.— Pexum goctymna: http://www.iprbookshop.ru/49873.— 3BC «IPRbooksy, mo
TIapoJTo

2. Kanyctun, ®.JI. CpoiicTBa MarepualioB W H3JEIUN: JTaOOPATOPHBIA MPAKTHKYM:
yaebHo-MeToaudeckoe nocooue / @.JI. Kamycrun, A.M. Cniupunonosa, .B. ®omuna ; Munm -
cTepcTBO 0Opa3zoBaHus U Hayku Poccuiickoit denepanuu, Ypanbckuil ¢penepanbHblii YHUBEPCH -
ter uMmeHu nepsoro llpesunenta Poccum b. H. Enpnuna. - ExarepunOypr : M3narenabcTBo
VYpansckoro yauBepcutera, 2014. - 93 c. : un., Tabn., cxem. - bubauorp. B kH. - ISBN 978-5-
7996- 0971-9;

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

3. JIBopkuH, JI.U. CrpoutensHoe matepuanoseaenue / JIL.U. sopkun, O.JI. J[BopkuH.
-M. : Undpa-Umxenepus, 2013. - 832 c¢. - ISBN 978-5-9729-0064-0 ; To xe [ DaeKTpOHHBII pe-
cypc]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-MeTOAMYECKOT0 00€eCIeYe HUSI CAMOCTOATeILHON padoThl 00y4a-
OIIUXCS MO TUCHUILINHE

1. Metonuyeckue ykazaHusl IO OPTaHU3AMU CAMOCTOSTENBHON pabOThl CTYJEHTOB IO
mucuuinHe « Marepuansl B IPOEKTUPOBAaHUU TOpoAcKoil cpens. [Taturopek: CKOY, 2023.

2. MetoanyecKkue yka3aHusl K MPaKTHICCKIM 3aHITHSM I10 JUCIHUILTHHE « MaTeprasl B
MIPOEKTUPOBAHNHU FOpoACKOH cpensh». [Iaturopck: CKOVY, 2023.

Ilepeuyennb pecypcoB HH(OPMAIMOHHO-TeJIe KOMMYHUKAUIMOHHOM ceTH « UHTE pHE T,
He00XO0AMMBIX IJIS1 0CBOE HUS IV CIIU LI HBI

1. BBC «YHuBepcurerckas oubnuoTeka oHyiain - http://biblioclub.ru

2. JluueH3MOHHAs TTOJIHOTEKCTOBas 0a3a 3neKkTpoHHbIX u3ganuit —IbC «IPRbooks»
http://www.iprbookshop.ru

3. Hayunas snektponnas oubnuoteka e-library— www.elibrary.ru

4. DnexTpoHHas OMOIMOTEKAa W AJIEKTPOHHBIN KaTajor HaydHol OmOmmorekn CKOY —
http://catalog.ncstu.ru/

5. T'ocynapctBenHas myOaudHasi HaydHO- TexHuueckas oubmuoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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NMNPAKTHYECKOE 3AHATHE 17. I'mapo- n napou30/siiiOHHbIE MaTepPHAJIbI.

Ieanb 3aHsITHS: U3YYCHHUE THIPO- U TTAPOU30JIAIIMOHHBIX MAaTEPHUAIIOB.

3HaTBh: OCHOBBI APXUTEKTYPHOTO MaTEpUATIOBEICHUS

YMeTh: 000CHOBAaHO BHIOMpATHh METOJBI BBITOTHEHHUS CTPOUTEIBHBIX MPOIIECCOB M HMX
MOCJIEIOBATENIFHOCTh TP BO3BEACHHUH 3/IaHUN M COOPYKEHUU C pA3TUYHBIMU apXUTEKTYPHBIMU
W JTU3aHHEPCKUMU PEIICHUSIMH; MTPOU3BOJAUTH Pa3padOTKy MPOSKTHO-TEXHOJOTHICCKON TOKY-
MEHTAIINH HA CTA/IUU TPOCKTUPOBAHUS U BO3BEIACHHUS 3/IaHUMA.

AKTYaJIbHOCTh TeMbl OOBICHSETCS HEOOXOIMMOCTHIO TOJNYYEHHUsI 3HAHUM B 00JIACTH
APXUTEKTYPHOTO MATEPHAIOBEICHUS ¥ HABBIKOB PAIIMOHATFHOTO BBIOOPA apXUTEKTYPHBIX MaTe -
pHUaoB.

TeopeTnyeckas yacTh: [ Mapo- ¥ MAPOU3OISIIIMOHHBIC MATEPHAIIBI SBISIFOTCS HEOTHEM -
JIEeMOM 4YacCThIO KpOBEJNBbHOTO mupora. OJHaKo 3a4acTyl0 HE Tak MPOCTO ObIBAET pa3o0paThecs B
MHOTOYHCIICHHBIX TEPMUHAX, TAKUX KaK: THIPOU3OJISAINS, TAPOU3OJIAIIHOHHEIC TIEHKH, TUDDY-
3HMOHHBIE MEMOpaHBI, JbIIAIMEe MEMOpaHbI, BeTpo3aumTa u T.I. VHOrAa B MX HAa3HAUYCHUU U
CBOMCTBAax IMyTAIOTCs a)Ke MPOAABIILI (HEe camble mydnme). V3 Haieil ctaTbu BBl y3HAeTe, U4TO
BCE DTO 3HAYMT U KaKUe MaTepualbl HEOOXOAMMBI HMEHHO JUIS BAILIETO OMA.

IMuapon3onsaus v Mapou3osIus — B 4EM pazHuia?

U ruapo- u napou3osSIMOHHBIE MaTepUaIbl HEOOXOIUMBI IJIs1 KOPPEKTHOU PaboOThI KPo-
BebHOTO Tpora. OHM: MPeOTBPAIAI0T MPOHMKHOBEHUE BJIATH B YTCILIUTENb, KaK C YIIHIIBL,
TaK U U3HYTPU JIOMA; MO3BOJISIIOT CBOOOIHO BBIXOAWTH BOJSHBEIM IapaM, BCE K€ TOIMABIIMM B
TETJIOU30JISIHUIO.

UToOBl TOHSTH, YeM OJIHH OTIUYAIOTCS OT JPYTUX, paz0epéMcsi B TEPMUHOIOTHH. ITO
MIOMOKET MOHSATH c(hpepy MpUMEHEHHUS.

IM'uppounsossnus

Takue maTepuansl AEUCTBYIOT MO MPUHIUITY MEMOpPAHBI: OHU 3alMIAIOT MOAKPOBEIH-
HOE MPOCTPAHCTBO OT TOTMAJaHUsI BIArd W3BHE, OJHAKO JOJDKHBI CBOOOJHO BBIBOIWTH Iap W3-
HYTpH JoMa. Y THAPOU3ONALUOHHBIX MIEHOK €CTh Pa3IMyus B MOKA3aTeNsAX MaponpOHHUIIAEMO -
CTH — YeM BBIIE ATO 3HAYCHHE, TEM JIydlle JKCIUTyaTal[MOHHBIC XapakTepucTuku. Hanbomee
«JIpIIAIKE» TUIEHKH Ha3bIBAIOT cynepau(dy3nOHHBIMU MEMOpaHaAMH.

B Témneix KpoBISX Takue Marepuaibl HEOOXOAWMBI B T€X CIIydasiX, KOTJa B Ka4ecTBE
YTEIUIUTENST UCTIOJIb3yeTCs MUHepaibHas Bata. Hamokas, oHa OBICTPO TepsieT CBOM CBOMCTBA,
MOATOMY JJIsl He¢ HeoOXoIMMa Ha/Ie)KHas 3aIIMTa OT BO3MOXKHBIX ITPOTEUYEK U IPYTO, MOCTYIa -
IOLIEH U3BHE, CHIPOCTH. 3a cueT cynepAudy3nOHHBIX CBOICTB MEMOpPaHbl MOKHO MOHTHPOBATh
HEMOCPEICTBEHHO Ha yTEIUTHTEIb, 0€3 3a30pa.

B X0510AHBIX KPOBISX TUAPOU3OISIMOHHbBIE TUIEHKU TOXKE WCIONB3YIOTCA — JJIS 3alUThI
YepavyHOTO MPOCTPAHCTBA OT KOHJAECHCATA, KaIarolero ¢ MeTtajuimyeckoi kposinu. Ho B aTom
Cllydyae OHH MOHTHUPYIOTCS ¢ mpoBucoMm 20 MM, oOecrmieunBas CBOOOJHOE BHIBETPHMBAHUE HE-
0obIIOro KomuecTBa napa. [oBBIICHHAS BIAXXHOCTH OTPUIIATEIHHO CKA3bIBACTCS HA BCEX CO-
CTaBJISIFOIIMX KPOBEJIHHOTO MUPOTa — K MPUMEPY, CTPOIIHIIA MOXKET MOPA3UTh IJIECEHb WU TPH-
00K, 9TO B UTOTE MPHUBEIET K TIOJTHUBAHKIO U PA3PYIICHUIO JCPEBSIHHBIX KOHCTPYKIIHM.

[Tapou3sossanus

[Tapouzonupyromas miaéHka, B OTIMYME OT TUAPOU3OJSILINK, HE MPOMYCKAET BIAXKHBIH
Bo3ayx. [lap U3 momemeHuit xuaoro aoma, MOAHUMASICh BBEPX, HEM30EKHO MOMAIET B YTEILIH -
tenb. Ecam 3TO MuHepanbHas BaTa — CO BpEMEHEM OHAa HAMOKHET M MEPECTaHET BBIMOIHATH
cBoro ¢pyHkuuto. CorinacHo ucciaenoBaHUsAM, HaMOKaHue Ha 5% yBelMYMBaeT TEIIONOTEpHU B 2
paza. UToObI 3TOTO HE TPOU30IIIO, UCIIOIB3YIOT TAPOU30JISIIMOHHBIC INIEHKH.

[Mapouzonsmus HeoOXoAMMa TOJIBKO YTEIUIEHHBIM KPOBIISIM U MOHTHPYETCS C BHYTPCH-
HEl CTOPOHBI YTEIUIMTENs, YTOOBI M30JIMPOBATh €ro OT MOCTYMAINMX CHU3Y NapoB. Ha camom
Jienie, HU oJiHa MI€éHKa He Oyzaet repMmeruuHoil Ha Bce 100% u HebobIast yacTh apa BCe paBHO
MPOCOUUTCS Yepe3 Mapou30JSIMOHHBIN Oapbhep B yremnutenb. Ho, O6maromaps mapompoHuiiae-



MOCTHU THAPOU30JSIIMOHHON MeMOpaHbI, map OeCIPEensITCTBEHHO BBIIAET U3 HETO U, TIOIXBAYCH -
HBII TOTOKaMU BEHTUJISILIMY, OyJIET BBIBEJIEH HAPYXKY.

CymiecTByeT HECKOJIBKO Pa3HOBUJHOCTENW TMAPO-NIAPOU30JISALUOHHBIX MaTepraloB. YTo-
Obl1 pa3o0OpaThCs, Kakasi THAPO-NapOU30JIAIUs JIyUIlle, paCCMOTPUM HX IOIpoOHEe.

[Tapoun3osiiinoOHHbIE MAaTEPUAIIBI

CoBeplieHHO MapOHENPOHUIIAEMbIE — MOJIXOMAAT Ul MOMEUIEHUN C BBICOKOM BIIa)KHO-
CThI0. MOTYT UMEThH aTFOMUHUEBBIH CIIOM C BHYTPEHHEN CTOPOHBI IUIEHKHU, OH YCUJIMBAET U30JIU-
pYIOIME CBOMCTBA M MOBBIIAET TEIUIOEMKOCTb. YUYTHUTE, YTO IIPU MCIOIb30BAHUU TAKOIO MaTe -
puasia, MpakTUYECKH BECh BOJSHOMW Map ocTaHeTcs B nomeleHuu. [loaromy HeoOXoauma Xopo-
1asi BEHTHJIALAS.

C orpaHM4eHHOI MapoONPOHUIIAEMOCTBIO — UCTIOIB3YETCs] B IOMELICHUSX, TA€ H30bITOY-
Has BJIAXXHOCTb HejonycTuma. [Inénka OyneT oTBOIUTH ONpelesIEHHOE KOJIMUYECTBO Hapa, HO B
3TOM Ciydae THAPOU3OJIIIHS JODKHA 00JIaaTh MAKCUMAIBHON MapOIpOHUIIAEMOCTBIO, YTOOBI
BJIara JIETKO BBIXOJWJIA U3 TEIJIOU30JIALUOHHOTO CIIOS.

C nepemeHHBIM K03 (dunmeHTOM naponponunaeMocts (Sd) — Haubosee CoBpeMEHHBIH
MaTepuaj, KOTOPBIH, B 3aBUCUMOCTH OT YPOBHS BIaXHOCTH, MOKET JTMOO COBCEM H30JMPOBATH
YTEIJIUTENb OT BJIard, JIMOO YaCTUYHO MPOITyCKaTh Map, He IOMYyCKas CKOIJICHUSI KOHJEeHcaTa co
CTOPOHBI NoMeIleHus. B mape ¢ Takoil miu€HKoi Takke J0JKHA TPUMEHATHCS Xopollas MeMOpa-
Ha MOBEpPX YTEeIUIUTEIIS.

I'mapon30ALHOHHBIE MaTEpUATIbI

IInénku. Kak mpasuio, 3T0 TOHKOE MOJIMMEPHOE IIOJIOTHO U3 MOJUIIPONUIIEHA, HE MIPO-
nmyckarouiee BoAy. Takue maTepuaibl XapaKTEPHU3YIOTCS BBICOKON MPOYHOCTBIO M JOCTYIMHOMN
neHoi. Crnaboe MecTo IIEHOYHOM TMAPOU30NIALNN — HU3Kask CTOMKOCTh K BO3JIEMCTBUIO yIbTpa-
¢duoneTa M 0OYEHb HU3KAs MAPOIPOHHUIIAEMOCTb.

MewMmOpanbl. MemOpaHHasi THAPOU3OJIALUS OTIAMYAETCS TEM, YTO OHAa MPOU3BOAUTCS 60-
Jiee COBPEMEHHBIM CITOCOOOM U UMEET MHOTOCIIOMHYIO CTPYKTYPY. DTO MOJIOKUTEIBHO CKa3bIBa -
eTcsl Ha €€ MPOYHOCTH U JoaroBeuyHocT. OHa gopoke, HO o0NagaeT JydIei naponpoHUIaeMo -
CTBIO, YTO SIBJISETCSA OJHUM M3 CaMbIX IJIaBHBIX MapaMeTPOB ISl THAPOU3O0JISALMOHHBIX MaTepHa-
JIOB.

[IpakTryeckas 4acTh: BOIPOCHI ISl COOECEIOBaHUSI.

Bompocsr:
Uto Takoe Napon30JALMOHHAS IIJIEHKA.
Urto Takoe TUAPOU3OIISIHS (MeMOpaHa).
Hyxna nu MmemOpana Ji1st KpOBJIHM U TAPOU30JISIIMOHHAS IJIEHKA TPH CTPOUTETHCTBE?
UeM oTiyaeTcs mapou30isiuus OT TUAPOUIONSALAN.
J11s 4ero Hy»KHa Mapon30JIALHS.
JIns dero Hy)xHa THApPOM30JISIUA. https://isospan.gexa.ru/kak-eto-rabotaet/articles/chem-
otlichaetsya-paroizolyaciya-ot-gidroizolyacii/
IlepeyeHb OCHOBHOI JINTE PATYPBI

S whE

1. TuxonoB FO.M. CoBpeMeHHbIE CTpPOUTENbHBIE MaTepPHAIbl U APXUTEKTYpPHO-
cTpouTelibHbIe cucTeMbl 30aHnil. YacTh . CoBpeMeHHbIE CTPOUTENIBHBIE MAaTEpUAIIbI )1 YacTeH
3naHuil [DnekTpoHHBIM pecype| : yuebnoe mocobue / FO.M. Tuxonos, C.I'. ['onoBuna, A.O.
[Hapanenko. — OnexkTpoH. TekcTtoBble naHHble. — CII0. : Cankt-IleTepOyprckmii rocynmap-
CTBEHHBIM apXUTEKTYpHO- CTpouTeNnbHbI yHUBepcuteT, ObC ACB, 2016. — 155 ¢. — 978-5-
9227-0671-1. — Pexxwum goctyma: http://www.iprbookshop.ru/74377.html

IlepeyeHb 10M0THUTEILHOM JIUTE PATYPbI

1. OpnoBa A.M. OU3UKO-XMMHYECKHE METObl aHAINW3a MaTepHaIOB [DIEKTPOHHBIN
pecypc]: yae6Hoe mocodue/ Opnoa A.M., Pomanosa N.I1.— DnekTpoH. TEKCTOBBIE TaHHBIE.—
M.: MockoBCKHI TOCYyJapCTBEHHBIN CTPOUTENbHBIN yHUBEpcUTET, All [Tn Op Menua, ObCACB,
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http://www.iprbookshop.ru/74377.html

2016.— 205 c.— Pexum nocryma: http://www.iprbookshop.ru/49873.— 3BC «IPRbooksy, mo
I1apOJII0

2. Kammyctun, ®.JI. CpoiicTBa MarepualioB W H3ACIUN: JTaOOPATOPHBIA MPAKTHKYM:
yaebHo-meToanyeckoe nocodue / ®.JI. Kanyctun, A.M. Cniupugonona, I.B. ®omuna ; Munu-
cTepcTBO 0OpazoBaHus U Hayku Poccuiickoit @enepannn, Ypanbckuil GpenepaibHbIi YHUBEPCH -
teT uMeHu nepsoro llpesuaenta Poccum b. H. Enbuumna. - ExatepunOypr : M3naTenscTBO
VYpansckoro yauBepcutera, 2014. - 93 c. : wi., Tabmn., cxem. - bubmuorp. B xH. - ISBN 978-5-
7996- 0971-9;

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

3. JIBopkun, JI.U. Crpoutensuoe matepuanoseaenue / JI.U. JIsopkun, O.JI. JIBOpKHH.
-M. : Uadpa-Unxkenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ DneKTpOHHBIH pe-
cype]. -URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-MeTOANYECKOrO0 00eceYe HUsl CAMOCTOSATEIbHOI padoThl 00y4a-
OIIUXCS M0 JUCHHUILINHE

1. Meroanyeckue ykazaHus MO OPTaHU3ALUU CAMOCTOATENbHOIN pabOThI CTYIEHTOB IO
JucuuIuInHe «MaTepuansl B IPOEKTUPOBAHUY TOpOJICKOM cpenby. Ilaturopck: CKOVY, 2023.

2. MeTtonuyeckue yKa3aHus K MPaKTUYECKUM 3aHSATHUSM 10 TUCHUIIINHE «Marepuans B
MPOEKTUPOBAHUU FOPOACKOM cpeab». [Isturopck: CKOY, 2023.

Ilepeuyennb pecypcoB nHGOPMANMOHHO-TeJIe KOMMYHUKAIMOHHOM ceTH « UHTEe pHE T,
He00XO0UMBIX /1JIsl 0CBOE HUS TUCIHILINHbI

1. BBC «YHuBepcurerckas OubnroTeka orain» - http://biblioclub.ru

2. JluneH3noHHas MOJIHOTEKCTOBast 0a3za 3iekTpoHHbIX m3gaHnii —IOBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snextponHas bubmuoreka e-library— wwwe.elibrary.ru

4. DnexkTpoHHas OMOIMOTEKA U JIEKTPOHHBINA KaTanor HaydyHoi Oubnuoreku CKOY —
http://catalog.ncstu.ru/

5. T'ocymapctBenHas myOiaudHasi HaydHO- TexHuueckas oubmuoreka Poccuu. (I'TIHTH

Poccun) www.gpntb.ru
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1. Oo01mue nmoJjoKe Hu A

CamocTtosarensHas paboTa — miuaHupyemasi yueOHasi, yueOHO-HCClIeJOBaTeIbCKasl, HAyIHO-
MCCIIeIOBATENIbCKAst paboTa CTY/IEHTOB, BHIITOJHsAEMAsi BO BHEAYIUTOPHOE (AyAUTOPHOE) BPEMS IO
3alaHdI0 U TPU METOAMYECKOM DPYKOBOJCTBE MperoiaBarelis, HO 0e3 ero HemocpeICTBEHHOTO
ydacTus (IPH 9YaCTUYHOM HETOCPEJCTBEHHOM YYaCTHHU TPENoJaBaTelisi, OCTABISIONIEM BEIYIIYO
poJb 32 paboTOM CTYIEHTOB).

CamoctosarensHas padota cryneHToB (CPC) B By3e sBISeTCS BaXHBIM BUIOM Y4eOHOU W
Hay4yHOU JIesATeNbHOCTU cTyaeHTa. CamocTosTenbHasi padoTa CTY/IEHTOB HTPaeT 3HAYUTEIBHYIO
POJIb B PEUTHHTOBOM TEXHOJIOTHH O0yICHUSI.

K OCHOBHBIM BUJIaM CaMOCTOSTEIHHOU paOOThI CTYJACHTOB OTHOCSTCS:

— (hopMHpoOBaHUE U YCBOCHHE COJIEP’KaHUsI KOHCIIEKTa JICKIIUN Ha 0a3e peKOMEH0BaHHOM
JEKTOpOM y4eOHOM JHuTepaTyphl, BKIOYas HHQOPMAIMOHHBIE OOpa3oBaTeIbHBIE PECypPChI
(371€KTpOHHBIE y4EOHUKH, 3JIEKTPOHHBIE OMOJINOTEKU U Jp.);

— HaIuMcaHue JOKJIAJIOB;

— MOJITOTOBKA K CEMUHApaM, IIPaKTUICCKUM U JTA00OpaTOPHBIM paboTaM, uX 0(hopMIICHHUE;

— BBITIOJTHEHHE YI€OHO-MCCIIEA0BATEILCKUX PA0OT, TPOEKTHAS ACATEIBHOCTD;

— TIOJITOTOBKA MPAKTHYECKUX pPa3padOTOK M PEKOMEHIAIMK MO PEIIeHUI0 MPOoOIeMHOMN
CUTYaIlUU;

— BBITOJIHCHHWE JOMAIHUX 33JIaHWi B BHUJE PEIICHHS OTACIBHBIX 3a7a4, IPOBEIACHUS
TUIOBBIX PAacCyYeTOB, PACUYETHO-KOMIMBIOTEPHBIX M WHIUBUAYAJbHBIX paldOT IO OTIEIbHBIM
pazzenam coJiep>KaHus TUCITUTIINH U T.JI.;

— KOMIIBIOTEPHBI TEKYIMHA CaMOKOHTPOJIb U KOHTPOJb YCIEBAaEMOCTH Ha 0ase
3JICKTPOHHBIX O0YJAIONMX U aTTECTYIOMIMX TECTOB H JIp.

Mertoauka opraHU3alMH CaMOCTOSATEIbHONW pabOThl CTYIEHTOB 3aBHCHUT OT CTPYKTYpHI,
XapakTepa M OCOOEHHOCTEW H3ydaeMOW JMCHUIUIMHBL, 00beMa YacoB Ha €€ M3ydeHHEe, BUA
3alaHui 71 CaMOCTOATENIbHOM paboThl CTYAEHTOB, WHJMBUIYaIbHBIX KadyeCTB CTYIACHTOB U
YCIIOBUHM y4eOHOM JNEesTETbHOCTH.

[Iporecc opraHu3anuy CaMOCTOSITENTLHON pabOThI CTYICHTOB BKJIIOYAET B c€0s CIEAYIOIIHE
JTaIbI:

® [IOATOTOBUTENBHBIA (OMpeAeNeHue Ielield, COCTAaBIEHHWE MPOrPaMMBbI, IMOArOTOBKA
METOJIMYECKOT0 00ECTIeYeHHsI, TOATOTOBKA 000PYI0BaHUA);

e OCHOBHOH (peanu3amusi IpOrpaMMBbl, MCIOJIb30BAaHUE MPUEMOB MOMCKa HHGOpPMAaINH,
YCBOCHUS, TEpepabOTKH, TMPUMEHEHHS, Tepenayd 3HaHUM, (QHUKCHpOBaHHE PpE3YIbTATOB,
caMoOopraHu3aIus mporecca padboThl);

® 3AKITIOYHUTENBHBIA (OIEHKAa 3HAYMMOCTH M aHAJINU3 PE3YyJIbTaTOB, UX CHCTEMAaTHU3AIIHS,
oreHKa 3QGEKTUBHOCTH MPOTPAMMEI U IPUEMOB PAOOTHI, BEIBOBI O HAMPABICHUSIX ONITUMH3AIUN

Tpyaa).

CamocTosarenpHas paboTa Mo AUCHUILITHHE «MaTepuanabl B TPOSKTHPOBAHUU TOPOJCKOMN
Cpellbl» HampasjeHa Ha (JOPMHUPOBAHHUE CIEAYIOIMX KOMIIeTe HIIUM:

Kon DopMyIHpOBKA

OIIK-4 |Cnoco0GeH mpuMeEHATh METOIUKH OTIPEICIICHHS TEXHUUECKUX TTapaMeTPOB IPOCKTUPY-
€MBIX 00BEKTOB

2. HeJsb 1 3a1a4u caMOCTOATEIbHON PadOTHI

Benymas mnens opranmsanmu u ocymecTBieHus CPC coBmagaeT ¢ 1enplo oOyd4eHUs
cTyzneHTa — popMupoBaHre Habopa KOMIETSHIIHH Oymymiero GakamaBpa.

[Tpu opranuzanuu CPC BakHBIM U HEOOXOAUMBIM YCIOBHEM CTAaHOBSTCS (OPMUPOBAHHE
YMEHUSI CaMOCTOATEIbHOW paboThl il NpPUOOpPETEeHUs 3HAHUM, HABBIKOB WU BO3MOXKHOCTHU
opraHuzanuu y4eOHOW M HaydyHOH naesTesnbHOCTU. Llenbio camocTosITeabHON paboThl CTY/IEHTOB
ABJSIETCSl OBJaJ€HHE (yHIAMEHTAJbHBIMU 3HAHUSAMHU, OPO(ECcCHOHAIbHBIMU YMEHHUSMHU M



HaBBbIKAMU JIEATEBHOCTHU 110 MPO(UIIIO, ONBITOM TBOPUECKOH, UCCIIE0BATEIbCKON 1€ATEIHOCTH.
CamocrositensHas  paboTa  CTYAGHTOB  CIIOCOOCTBYET  pPa3BUTHIO  CaMOCTOSATEIBHOCTH,
OTBETCTBEHHOCTH M OPraHM30BaHHOCTH, TBOPUECKOTO IMOAXO0/A K PELICHUI0 MpobiaeM yueOHOro u
1po¢eCCUOHATIBHOTO YPOBHS.

3agagamu CPC sBisrorcs:

® CHCTEMAaTH3aIl¥s 1 3aKpEeTICHUE MTOTY4YeHHBIX TEOPETUICCKIX 3HAHUH U MMPAKTUIECKIX
YMEHUH CTY/IEHTOB;

e yrIyOJieHWe W paclMpeHNe TEOPETUISCKUX 3HAHUM;

e (QopMuUpOBaHME YMEHUH HCIIOJIB30BaTh HOPMATHUBHYIO, IIPAaBOBYIO, CIPABOYHYIO
JOKYMEHTALUIO U CHIELUANIBHYIO IUTEPATYPY;

® Da3BUTHE IO3HABATEIILHBIX CIIOCOOHOCTEH M AKTUBHOCTH CTYACHTOB: TBOPUYECKOM
UHUIMATHBBI, CAMOCTOSATEIIbHOCTH, OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

e (opMUPOBaHHE CAMOCTOATEIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPIICHCTBOBAHUIO U CAaMOPEATN3aIINN;

® DPa3BUTHE HCCIIEI0BATEIBCKUX YMEHUI;

® JCNOJIBb30BAaHUE MaTepuana, COOPaHHOTO M IMOJYYEHHOTO B XOJE€ CaMOCTOSTEIbHON
paboThI U 1Ta0OPATOPHBIX 3aHATHM.

3. TexHoJI0rHYeCKAas KAPTa CAMOCTOSITEJIbHOM padoThI CTyIeHTA
Kol pea- CpencrtBa u O0BEM YacoB, B TOM YHCIIE
TEXHOJIOTHH CPC KonrakTt- Bcero
JTU3YEeMBIX
COMITeTer- Bup nesrensHocTn OLIEHKH Has pabo-
. CTY/JICHTOB Ta C mpe-
LM H, HHIH-
kaTopa(oB) TrofiaBate-
JeM
9 cemectp
OIIK-4 | TToaroToBka K mpakTuye- CobecenoBann | 14,58 1,62 16,2
CKUM 3aHATHAM e
OIIK-4 | CaMmocTOSTeTEHOE H3Yy1e- CobecenoBann | 58,32 6,48 64,8
HUE JIUTEPaTyPhI e
Hroro 3a 9 cemectp | 72,9 8,1 81
10 cemecTtp
OIIK-4 | IloaroroBka K nmpakTuye- CoOecenoBanu 7,83 0,87 8,7
CKHUM 3aHATHSIM e
OIIK-4 | CamocTosTenpHOE U3YyUe- CobecemoBann | 31,32 3,48 34,8
HUE JINTepPaTyphbl e
Nroro 3a 10 cemectp | 39,15 4,35 43,5
11 cemecTtp
OIIK-4 | TTogroToBka K mpakTHye- CobecenoBanu 2,88 0,32 3,2
CKUM 3aHATHAM e
OIIK-4 | CamocTosATEenBHOE U3YyUe- CobecemoBann | 11,52 1,28 12,8
HUE JTUTEPaTypPhI e
Hroro 3a 11 cemectp 14,4 1,6 16
Hroro | 126,45 14,05 140,5

4, Iopsiiok BHIMOJIHE HUSI CAMOCTOSATEIbHOM padoThI CTYJIe HTOM

4.1. Memoouueckue pexomenoayuu no pabome ¢ yueoHol 1umepamypou
[Tpu pabote ¢ KHUTOW HEOOXOUMO MOIO00PATH TUTEPATYpPY, HAYUUTHCS MPABUIBHO €€ Yu-
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TaTh, BeCTH 3amnucu. Jlus nmogbopa auTepaTypsl B OUOIMOTEKEe HCIOIB3YIOTCS an(aBUTHBIN U CH-
CTEMATUYECKHUM KaTAJIOTH.

BaxHo MOMHUTH, YTO pallMOHANILHBIE HABBIKU Pa0OTHI ¢ KHUTOH - 3TO BCceraa 0obImast 3Ko-
HOMUS BpDEMEHU U CHJL.

[IpaBunpHbI MoAOOp y4EOHUKOB PEKOMEHIYETCS MPEernoAaBaTeseM, YUTAOMIMM JIEKI[MOH -
HbI Kypc. HeoOxonnmast muteparypa MOXKeT OBbITh Tak)Ke yKazaHa B METOAMYECKHX pa3zpaboTKax
10 JaHHOMY KYpCYy.

N3yyas maTepuan no yueOHHUKY, CleIyeT MEePEeXOoaUTh K CIEAYIOIIEMY BOIIPOCY TOJIBKO I0-
cJie IPaBUJILHOTO YSICHEHHUS MPEIbIIYIIET0, ONHUChIBasg HAa Oymare BCe BBIKIIAJKH U BBIYHCICHUS (B
TOM YHCJIE€ T€, KOTOpbIe B yUeOHUKE OIMYILEHbI WM Ha JEKIUU JaHbl JJIsl CAMOCTOSATEIHHOTO BBIBO-
na).

[Tpu uzyuenuun 000 TUCHUTIIMHBL OOJBIIYI0 M BaXKHYIO POJIb UTPAET CaMOCTOSITeNbHAs
WHIMBUyallbHas padora.

Ocoboe BHUMAaHUE cleayeT oOpaTUTh Ha ONpeieJIeHNEe OCHOBHBIX MOHATHI Kypca. CTyeHT
JIOJDKEH TopoOHO pa3doupaTh MPUMEPHI, KOTOPBIE TIOACHSIOT TaKue OMpEACTeHHs, H YMETh CTPO-
UTh aHAJIOTUYHBIE IPUMEPBI CAMOCTOATENbHO. HyXKHO J0OMBAaTHCS TOUHOTO MPEICTABICHUS O TOM,
4yTO H3y4aelb. [lone3HO cocTaBIsATh ONOpPHBbIE KOHCHEKTHI. [Ipy n3yyenun marepuana no yueOHu -
Ky T0JIe3HO B TeTpaau (Ha ClieUaTbHO OTBEJACHHBIX MOJISX) JOMOJHATh KOHCIEKT JeKiuil. Tam ke
CJIeJlyeT OTMEUaTh BOMPOCHI, BbIIEJICHHBIE CTYACHTOM I KOHCYJIbTAllUU C IPEToJaBaTesIeM.

BbIBogibI, MOJIydeHHBIE B PE3y/lbTaTe€ U3yYECHHS, PEKOMEH]IyeTCSI B KOHCIIEKTE BBIACIATH,
YTOOBI OHM NIPU NEPEUUTHIBAHUY 3aMTUCEH JTydllle 3alIOMUHAIHCH.

OnbIT MOKa3bIBAET, YTO MHOTUM CTYJIEHTaM [TIOMOTAeT COCTABIEHUE JINCTA OIIOPHBIX CUTHA -
JIOB, COZEpXAIlero BaKHEHIMe 1 Haubosee yacTo ynorpebisembie GopMylnbl U MoHATUSA. Takoii
JHUCT TIOMOTAET 3allOMHUTH (YOPMYITBI, OCHOBHBIC TOJOXKEHHS JIEKIIMH, a TaK)KE€ MOXET CIy>KHUTb
MOCTOSIHHBIM CITPABOYHUKOM [Tl CTYJICHTA.

UreHne HaydYHOrO TEKCTA SIBJISIETCS YacThIO NMO3HABATENbHON fesTenbHocTH. Ee nenb — us-
BJICUEHUE U3 TeKcTa HeoOxoaumoil wHdopManuu. OT TOro Ha CKOJBKO OCO3HAHHA YHUTAIOIIMM
coOCTBEHHAsl BHYTPEHHSIs YCTAaHOBKA IIPH OOpAIEHUH K [1€YaTHOMY CJIOBY (HAalTH HY)KHBIE CBEJIE-
HUS, YCBOUTH WH()OPMAIUIO MTOJHOCTHIO MIIM YACTUYHO, KPUTUYECKH IPOAHATM3UPOBATh MaTepua
Y T.II.) BO MHOTOM 3aBUCHUT 3((HEKTUBHOCTH OCYILECTBISIEMOT0 JIEUCTBHUSL.

Briiensitor uemuipe ochogHble ycmanoéKu 6 YmeHuu HayuHo20 meKcma:.

WH(POPMAITMOHHO-TIOMCKOBBIN (3a/1a4a — HAWTH, BEIIETUTH HCKOMYIO HH(OPMAIIHIO)

ycBauBaromas (yCUJIUS YuTaTells HAalpaBJIeHbI Ha TO, YTOOBI KaK MOXKHO MTOJIHEE OCO3HATH U
3alIOMHUTH KaK CaMU CBEJICHHUSI U3JIaraeMble aBTOPOM, TaK U BCIO JIOTUKY €0 PacCyKICHHH)

aHAIMUTUKO-KPUTHYECKas (UMTATENb CTPEMUTCS KPUTUUYECKHU OCMBICIUTh MaTepHall, Ipo-
aHAJIM3UPOBAB €T0, ONPEJIEIINB CBOE OTHOIIEHHUE K HEMY)

TBOpUeCcKasi (CO3AaeT y 4MTaresss FOTOBHOCTh B TOM WJIM MHOM BHJAE — KaK OTIPaBHOU
IOYHKT JJIs CBOUX PAacCyKJEHUM, Kak oOpa3 Iuisi ASUCTBHUs MO aHAJOTHH U T.M. — UCIOJIb30BaTh
CYXIICHHS aBTOPa, XOJl €r0 MBICIICH, pe3ylbTaT HAOMIOAEHUS, pa3paboTaHHYI0 METOHUKY, TOTION -
HUTB UX, TIOJIBEPTHYTH HOBOW MPOBEPKE).

OcHosHble 810bl CUCEMAMUZUPOBAHHOU 3ANUCU NPOYUMAHHO2O:

AHHOTHPOBaHUE — IPENIEIBHO KPATKOE CBA3HOE ONMCAHUE TPOCMOTPEHHON UM IPOYUTAH -
HOU KHUTHU (CTAaTbH), €€ COJECPKaHUs, ICTOYHUKOB, XapaKkTepa U Ha3HAUCHUS;

[TnanupoBaHue — KpaTKas JJIOTHYECKas OpraHnu3alns TEKCTa, PACKPBIBAIOLIAS COACPKAHUE U
CTPYKTYpY M3y4aeMoro MaTepuaia;

TesupoBanue — JJAKOHUYHOE BOCIPOM3BEACHNE OCHOBHBIX YTBEP)KICHHI aBTOpa 0e3 mpu-
BiIeueHUs (PaKTHUECKOro MaTepHrania;

[luTupoBaHrue — JOCIOBHOE BBHINHMCHIBAHWE M3 TEKCTa BBIIEPXKEK, M3BICUCHU, Hanbosee
CYIIECTBEHHO OTPa)KaroIIMX TY UJIM UHYIO MBICIIb aBTOPA;

KoHcnekTupoBaHue — KpaTKOE 1 MOCJIEI0BATEIBbHOE U3JI0KEHHUE COJIEPKaHUsI TIPOUYNTAHHO-
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ro.

KoHCIIEKT — CIIOKHBIM CIIOCO0 M3JIOKEHUS COACPpIKaHUA KHUI'M UJIKW CTATbU B JIOTHYECKOU
nocneaoBareabHocTH. KOHCHEKT akKymyiaupyeT B ce0e Mpelblaylie BHAbI 3aMUCH, MO3BOJIET
BCECTOPOHHE OXBATUTH COACPKAHUC KHUITH, CTATHHU. HOSTOMy YMCHHUEC COCTABJIATH ILJIAH, TC3UCHI,
JIeaTh BBITUCKU U APYrUe 3aMKUCH OMPEAEISAET U TEXHOJIOTHIO COCTABICHUS KOHCIIEKTA.

Memoouueckue pekomenoayuu no cOCMagieHur0 KOHCneKma.

1. BHUMATENbHO MPOYHTANTE TEKCT. YTOUYHUTE B CIPABOYHOU JHUTEpaType HETOHSATHHIC
CJIOBa. HpI/I 3aIIMCH HE 3a6y)11)Te BBIHECTH CITPABOYHBIC JAHHBIC HA ITOJIA KOHCIICKTA.

2. BeiienuTe raaBHOE, COCTABbTE TUTAH.

3. Kpatko chopmynupyiiTe OCHOBHBIE MOJOKEHUS TEKCTa, OTMETHTE APIyMEHTAIUIO aBTO-
pa.

4. 3aKOHCIIEKTUPYHTE MaTepual, YeTKO Cleqys MyHKTaM IjaHa. [Ipy KoHCIeKTUpoBaHUU
cTapalTech BBIPA3UTh MBICIb CBOMMU CJIOBaMU. 3alIMCH CJIEAYET BECTH YETKO, SICHO.

5. 'pamoTHO 3anuckiBaiiTe 1UTaThl. LlUTHpYs, y4UTHIBAiiTE JTAKOHMYHOCThH, 3HAYUMOCTD
MBICJTH.

B Tekcre KoHCIEeKTa kKeaaTeabHO TPUBOAUTH HE TOIBKO T€3UCHBIE TIOJIOKEHHUSI, HO U UX 10 -
KazarenbcTBa. [Ipyu opopmieHnn KOHCTIEKTa HEOOXOIUMO CTPEMHUTHCA K €MKOCTH KaXJI0Tro Mpe-
J0eHus. MbICIH aBTOpa KHUTH CJIEyeT U3jaraTh KpaTKo, 3a00TSACh O CTHIIC U BBIPA3UTEIBHOCTU
Hanucanuoro. Ymucio JOITOJIHUTEIBHBIX 2JIEMEHTOB KOHCIIEKTA J0JI’)KHO OBITH JJOTMYECKHA 000CHO -
BaHHBIM, 3aMHMCH JIOJDKHBI PACIPEEAThCA B ONPEEICHHON MOCIeI0BAaTEIbHOCTH, OTBEYAIOLICH
JIOTHYECKOM CTPYKType MpousBeneHus. JlJis yrTOUHEHHs] U JOMOJHEHUS HEOOXOIUMO OCTAaBISAThH
I10JIA.

OsnaeHne HaBbIKAMHU KOHCIIEKTUPOBAaHUS TpeOyeT OT CTYJEHTA 11eJI€yCTPEMIIEHHOCTH, T10 -
BCEJTHEBHOW CaMOCTOATEIbLHON PabOTHI.

4.2. Memoouueckue pexomeHOayuu no n0020mMogKe K NPaKmuieckum 3aHamusam

JUist TOro 4ToOBl MPaKTUYECKHE 3aHATUS NPUHOCHIN MAaKCUMAJIbHYIO M10JIb3Y, HEOOX0AUMO
MMOMHHTb, YTO YIIPAXKHEHNE U PEIICHHUE 3a7a4 MPOBOJISATCS 110 BHIUMTAHHOMY Ha JISKIIHSIX MaTepura -
Jdy ¥ CBf3aHbl, KaK IPaBUJIO, C JETAIbHBIM pa300pOM OTJEJBHBIX BOIIPOCOB JIEKIIMOHHOIO Kypca.
Crnenyer MoAYepKHYTh, YTO TOJIBKO TOCJE YCBOEHUS JIEKIIMOHHOIO MaTepualia ¢ ONpeiesieHHON
TOYKHU 3peHHUs (2 UMEHHO C TOM, C KOTOPOI OH M3JaraeTcs Ha JISKIIMIX) OH OyJeT 3aKperIsaThCs Ha
71a00paTOPHBIX 3aHATHUAX KAaK B pe3yJbTaTe 00CYKACHUS U aHaIu3a JIEKLIHOHHOIO MaTepuana, TaK
U C TIOMOIIBIO PELICHHUs] TPOOIeMHBIX CUTYalui, 3aaa4. [Ipu 3TUX YCIOBUAX CTYAEHT HE TOJIBKO
XOpOILIO YCBOUT MaTepuaj, HO U HAy4YUTCs IIPUMEHATh €r0 Ha MPaKTUKE, a TAKXKe IMOJIy4UT JOIOJI-
HUTENbHBIA CTUMYJ (M 3TO OYE€Hb Ba)KHO) JJIs1 aKTUBHOM MPOPAOOTKH JICKIIHH.

ITpu caMoCTOATENIEHOM PELICHUH 3aJjad HYXHO 0OOCHOBBIBATh KaXKIbIM ATal peleHus, uc-
X0/ U3 TEOPETHUUECKUX MONOKEHUHN Kypca. Eciu cTyaeHT BUIUT HECKOJIBKO MyTE€H pEeIIeHUs po-
61eMbl (3a/1a4M), TO HY)KHO CpPaBHUTh MX U BbIOpaTh caMblil panroHanbHbId. [lone3Ho 1o Hauana
BBIYHCIICHUI COCTaBUTh KPAaTKWi TUIaH pemeHus mpoOieMsl (3agaun). Pemenne mpobieMHBbIX 3a-
Jlay WM NPUMEPOB ClIeAyeT M3JaraTh MoApoOHO, BBIYUCICHMs pacloiaraTb B CTPOrOM IMOPSIKE,
OTJIeJIsisl BCTIOMOTaTeIbHbIE BRIYMCICHHS] OT OCHOBHBIX. PerieHust mpu HEOOXOJMMOCTH HYXKHO CO-
MIPOBOKAATh KOMMEHTAPUSAMH, CXeMaMU, YePTEKaMU U pUCYHKAMU.

Cnenyer MOMHHTb, YTO pEIICHHE KaKJOW y4eOHOM 3a/1auM JOKHO JTOBOAUTHCS 10 OKOH-
YaTeIbHOT0 JJOTMYECKOT0 OTBETA, KOTOPOTO TpeOyeT YCIOBUE, U 110 BO3MOXKHOCTH € BbIBOJOM. [1o-
JTy4EHHBI OTBET CJIeAyeT IMPOBEPUTH CIOCOOaMH, BBITEKAIOUMMHU M3 CYIIECTBA JaHHOM 3a/adM.
[Tone3Ho Takxke (€ciu BO3MOXKHO) PeliaTh HECKOIBKUMH CIIOCOOAMH U CPAaBHUTH TOJTYICHHBIE pe-
3yabTaThl. Pelienne 3a1a4 JaHHOTO TUIIA HYXXHO IIPOA0JIKATh 1O IPUOOPETEHUSI TBEP/IbIX HABBIKOB
B MIX PEIICHHH.
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4.3. Memoouueckue pexomeHoayuu no camonposepke 3HaAHUll
[Tocne n3ydeHUs: OMPENCIICHHON TEMBI 10 3aIUCSIM B KOHCIICKTE M YIeOHUKY, a TaKKe pe-
[MIEHUSI TOCTATOYHOTO KOJIMYECTBA COOTBETCTBYIOIMX 33/1a4 Ha MPAKTUUYECKUX 3aHITHIX U CAMO -
CTOSITENILHO CTYIACHTY PEKOMEHIYSTCS ITPOBECTH CaMOIIPOBEPKY YCBOCHHBIX 3HAHWM, OTBETHUB Ha
KOHTPOJIbHBIE BOITPOCHI IO U3Y4EHHOU TeMe.
B ciydae HeoOX0AMMOCTH HY)KHO €Ilie pa3 BHUMATEIbHO Pa30o0paThes B MaTepHale.
WMHoraa HEZ0CTaTOYHOCTh YCBOEHHUS TOTO WM WHOTO BOIPOCA BBIICHSETCS TOJBKO TPH
M3y4eHHUH JallbHeHInero Marepuaia. B aToMm citydae Hajo BEpPHYTHCS Ha3aj M MOBTOPHUTH IIJIOXO
YCBOEHHBIN Marepuall. BaXHbIii KpUTEPUN YCBOCHUSI TEOPETUUECKOr0 MaTepualla — yMEHUEe OTBe-
YaTh Ha BONPOCHI i coOOeCce0BaHUS.
Bomnpocs! 151 codece10BaHM 1.
9 cemectp
B3auMocBs3b apXUTEKTYpHL, AW3aiiHa U CTPOUTEIbHBIX MATEPHUAIIOB.
Knaccudukanus coBpeMeHHBIX CTPOUTENIbHBIX MAaTEPUATIOB.
CBsI3b COCTaBa, CTPYKTYPHI U CBOWCTB COBPEMEHHBIX OT/ICIIOYHBIX MATCPHAJIOB.
IMaapodusnyueckre CBOHCTBAa COBPEMEHHBIX OT/ICJIOYHBIX MaTEPHAJIOB.
Temnodusndeckue CBOWCTBa COBPEMEHHBIX OTACIOUYHBIX MATEPHAIIOB.
HopMmartuBHo-TexHnyeckue TpeOboBaHuUs, HOPMBI U ITPaBUIIa Ha MPOIYKIIHMIO MacCOBOTO MpUMe-
HeHusl. ['ocynapcTBeHHBIC CTaHIAPTHI
KoHcTpyKIIMOHHBIE, KOHCTPYKITHOHHO-OTACIOUHBIE U OT/ICJIOYHBIE CTPOUTEIBHBIC MATEPHAIIBI.
XapakTepUCTUKH CTPYKTYPhI CTPOUTEIBbHBIX MATEPHUAIOB.
[MopucTocTs. BecoBble XapakTepHUCTHKHY.
0. UctunnHas miotHOCTh. CpeHss INIOTHOCTS.
11. TUrpoCKONMMYHOCTh U BOIOTIOTJIONICHHE.
12. Mopo3ocToiikocTs. OTHECTONKOCTS.
13. 3Bykomoronieane. Koppo3suitHast CTORKOCTb.
14. Teepaocts. UcTHpaeMOCTb.
15. Vnpyrocts. [InactuaHOCTh. XPYIKOCTS.
16. DcrerHueckne XapaKTEPUCTHKH CTPOUTEIbHBIX MaTePUAIOB.
17. JlpeBecHble MaTepuaibl: ONpe/IeiIeHne, KpaTKue UCTOPHUECKUE CBEICHHS, HOMEHKIATYpa,
CBOWMCTBA, TPUMEPHI TPUMEHEHUS.
18. Marepuansl u3 IPUPOAHOTO KaMHS: OIIpeJIeNIeHNe, KpaTKUE HCTOPUYECKUE CBEICHH S, HOMEH -
KJIaTypa, CBOMCTBA, MPUMEPhI MPUMECHCHHUSI.
19. Kepamuueckue maTepuasl: onpeieieHne, KpaTkue HICTOPUIECKUE CBEICHUsI, HOMEHKIIATypa,
CBOWMCTBA, TPUMEPHI TPUMEHEHUSI.
20. MaTepualbl U3 METAJIJIOB M UX CIUIABOB: OMpEJEIeHNE, KpaTKIE HCTOPUYECKHUE CBEJICHUS, HO -
MEHKJIaTypa, CBOMCTBA, TPUMEPHI IPUMCHEHUSI.

ok wnE
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4.4. Memoouueckue pexomeHOayuu no 8bINOJIHEHUIO NPOEKMA

[Ipoekt — paboTa, HampaBlIeHHAas Ha pelleHHE KOHKPETHOH MpoOieMbl, JOCTUKEHUE OINTH-
MaJbHBIM CIIOCOOOM 3apaHee 3aIIaHuPOBAHHOTO pe3yiabTara. [[poeKT MOKeT BKITFOYATh 3JIEMEHTHI
JOKJIaIoB, pedepaToB, UCCIECIOBAHUN U JIOOBIX APYrMX BUIOB CAMOCTOSTEIBHONW TBOPYECKOW U
HAy4YHO-HMCCIIE0BATEIBCKOW pabOThI CTYACHTOB, HO TOJBKO KaK CITOCOOBI JOCTH)KCHUS Pe3ylibTaTa
MIPOEKTA.

Y4eOHBIi MPOEKT — COBMECTHas y4eOHO-TO3HABaTelIbHAs, TBOpYECKas WJIM HAyYHO-
HCCIIEIOBATENbCKAS ICATEIIEHOCT CTYACHTOB-IIAPTHEPOB, UMEIOMIAs OOIIyIO IeJIb U COTJIACOBAH-
HBIE CIIOCOOBI, HANpaBJICHHAsI HA JIOCTHXKEHHE OOINEero pe3ylibTaTa B PEIICHUU KaKOW-JIHOO0 Mpo-
OJIeMBI, 3HAUMMOMU ISl yY9aCTHUKOB IIPOCKTA.

Jljis cTyzeHTa MPOEKT — 3TO BO3MOXKHOCTh MAaKCHUMAaJIbHOTO PACKPBITHUS CBOETO TBOPUYECKOTO,
HayYHO-HMCCIIEI0BATEIHCKOTO MOTEHIINANA. DTO NESITEIbHOCTh, KOTOpasi HO3BOJISIET IPOSBUTH CEOS
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UHAMBUYaJIbHO WM B IpyIIe, MonpodoBaTh CBOM CHUJIbI, MPUIIOKUTHh CBOU 3HAHMS, IPUHECTHU
10JIb3Y, TIO0Ka3aTh MYOJUYHO JOCTUTHYTHIM pe3yabTaT. JTO JESITEeNIbHOCTh, HAlpaBICHHAs Ha pe-
IIEHUE UHTEPECHOM pobiieMbl, cHOPMYIUPOBAHHOMN CTyIeHTaMU. Pe3ynbTaT 3TOH 1eATeIbHOCTH —
HalJIeHHBINA cr1oco0 peleHus MpoOiaeMbl — HOCUT NMPAKTHUYECKUI XapaKTep U 3HAUYUM JUIsl CaMHX
OTKpBIBATEIIEH.

[Tpu opranuzanuy WHIAMBHUYAIbHOW pabOTHI CTy/IEHTa HaJ MPOEKTOM MpEnoJaBaTeab Mo -
KET YYUTHIBATH HE TOJBKO BO3MOXKHOCTH CTYACHTOB, HO M MX MHAMBHUIYyaJlbHbIE OCOOCHHOCTH,
JMYHOCTHBIE MOTPEOHOCTH U MHTEPECHl. A 3HAUUT, MOSABISIETCS IIAHC TOYEYHO BO3/IEHCTBOBATH HE
TOJIBKO Ha (POPMUPOBAHHME 3HAHMI, YMEHUH M HABBIKOB, HO U Ha (POPMHPOBAHUE JIUYHOCTHU CTY-
JICHTa B LI€JIOM. B 3TOM IpenMyIecTBO MHAMBUAYAIBHBIX IIPOEKTOB.

TBOpueCKU MPOEKT MO3BOJSIET CTYACHTAM IMPOSBUTH ceOs, CO3/1aB MPOU3BEICHHUE JTI000TO
*aHpa. Takue mpoeKThl CIOCOOHBI KapAWHAIBHBIM 00pa30M U3MEHHUTh IPECTABICHUE OKPYXKALO -
mmx 00 aBTOpe MPOEKTa, MOJHATH €r0 CTaTyC B TPYIIE, CHU3UTh TPEBOXKHOCTD, MIOBBICUTH CaMO -
OLIEHKY, HE TOBOPSI Y’K€ O HEIOCPEICTBEHHOM pa3BUTUU TBOPUYECKUX criocoOHocTel. JIroboe TBOp-
9YeCcKOe MPOU3BEACHNE HYKIAETCS B MIPE3CHTAMNA U OOPAaTHOW CBS3M C ayIUTOpPHUEH (3pUTEISIMH,
CIIyLIaTeNsIMU, YUTATeNsIMU), MIOATOMY OCHOBHOE Pa3BHBAIOILEE BO3/EHCTBHE OyleT OKa3aHO Ha
KOMMYHHMKATHUBHYIO KOMIIETEHTHOCTb.

4.5. Memoouueckue pexomenoayuu no n0O20MogKe K 3auemy
[Iponenypa 3adera Kak OTJAEIbHOE KOHTPOJILHOE MEPOTIPUATHE HE IPOBOJUTCS, OLICHUBAH U
3HaAHUM 00yUaIOIIETOCs! TPOUCXOIUT MO PE3YJAbTATaM TEKYIIErO0 KOHTPOJIS.
3adeT BBICTABISETCS MO PE3ysibTaTaM pabOThl B CEMECTpE, NMPHU cllade BCEX KOHTPOJIBHBIX TO-
YeK, MPEAYCMOTPEHHBIX TEKYIIMM KOHTPOJIEM ycneBaeMocTH. Ecnu mo uroram cemectpa oOyda-
romiics umeeT ot 33 10 60 GamioB, eMy CTaBHTCS OTMETKA «3adTeHo». OOydaromemMycs, UMERo -
IEMY 10 UTOraM ceMmecTpa MeHee 33 0aJIoB, CTaBUTCSI OTMETKA «HE 3aUTEHO.

Konuuecmeo bannos 3a 3auem (S3au) npu paznuunsix peumuneo8uix 6aiNax
no oucyuniuxe no pe3yibmamam pabomel 6 cemecmpe

PeiiTuHrOBBIN 02J1J1 MO M CIUTITHHE KoanuecTBo 0a/10B 32 3a4eT (S3a4)
1o pe3yJbTaTtaM padoTnl B cemecTpe (Rcem)
50 < Rcem <60 40
39 < Rcem< 50 35
33 < Rcem < 39 27
Rcem< 33 0

4.6. Memoouueckue pexomenoayuu no N0O20MoBKe K IK3AMEHy
[TpomesxyrouHas arrectanus B (GopMe 3K3aMeHa IpelycMaTpUBaeT MpOBEJeHHE 00s3a-
TEJIbHOW 3K3aMEeHAllMOHHON mpoueaypsl U ouenuBaercs 40 6annamu u3 100. MuHuMaabHOE KOJIH-
4ecTBO 0aJuIOB, HEOOXOAMMOE IS JIOIycKa K 3K3aMeHy, coctaBiseT 33 Oamna. [TomoxuTensHbIi
OTBET CTY/IEHTa Ha JK3aMEHE OLEHWBAETCS peHTHHToBbIMH Oammamu B muamasone ot 20 mo 40
(20<S,:<40), otieHka MeHbIe 20 0AJJIOB CUUTACTCS HEYIOBIECTBOPUTEIBHOM.
[IIkana cOOTBETCTBUS pEHTHHIOBOr0 Oajuia HK3aMeHa 5-0anabHOi cucteme

PeiiTHHIOBBIIi 02/171 MO TUCLHUILIMHE OueHkamno 5-0anabHOM cucTeMe
35-40 Oty HO
28-34 Xoporo
20-27 Y 10BN TBOPHUTEIIEHO

Hrorosas oreHka 1o JUCHHUIIIIMHE, 1/13y11aeM0171 B OHOM CEMCECTPEC, OIIPCACIACTCA [0 CYMME bam-
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JOB, Ha6paHHLIX 3a pa60Ty B TCUCHHUC CCMCCTpa, U 68.J'IJ'IOB, IMMOJIYYCHHBIX ITPU CAAYC 3K3aMCHaA:

Ixana nepecyeTa peiiTHHIOBOr0 0aJ1JIa MO AUCIUIIJIMHE
B OIICHKY 10 5-0aJUILHOM cHcTeMe

PelTHHIOBBIN 0ajII 110 JUCHMITINHE Ornenka 1o 5-0amipHON cCUCTEME
88 - 100 Ot1iu4yHO
72 — 87 Xopo1io
53-71 Y 10BII€TBOPUTENBHO
<53 HeynosneTBopuTeapHO

o

RBR©O©®O~N G A~W

13.
14.
15.
16.
17.
18.
19.
20.

el N =

Bonpocs! k 3xk3ameny 10 cemecTp

Knaccugukanus u cBoiiCTBa OTJCIIOYHBIX MaTEPUAIIOB U3 CTEKIIA.

Caeromnpo3payHble U CTBETOHENPO3payHbIe MATEPHAIIbI U3 CTEKJIA M JPYTUX MUHEPaIbHBIX
CILIaBOB.

Knaccudukanus u cBoiicTBa OTJEIOYHBIX MAaTEPUAIIOB U3 UCKYCCTBEHHOTO KaMHSI.

Bunpl, knaccudukarus u CBOMCTBa KepaMOrpaHUTa.

Knaccuduxarys u cBoHCTBa OT/AEI0YHBIX MaTEpUAIOB HA OCHOBE IOJIMMEPOB.

O06nacTh NpUMEHEHUS CTPOUTENBHBIX IIJIaCTMACC.

Knaccuduxarus u cBOHCTBa OTAEIOYHBIX MAaTEPUAIOB Ha OCHOBE MUHEPAJIbHBIX BSKYIIIHX.
OO6nacTh NPUMEHEHUS apXUTEKTYPHOTO OETOHA.

Knaccudukarus u cBOMCTBa JaKO-KPACOYHBIX OTJEIOYHBIX MaTEPHAIIOB.
DOMaJieBble Kpacku, MacIIsIHbIE KPACKH, BOJHO-TUCIIEPCUOHHBIE KPACKU, CUJIMKATHBIE KPACKHU.

Knaccudukaims u cBoiicTBa TEMIOU30ISIUOHHBIX CTPOUTENbHBIX MAaTEPUaJIOB.
MunepanpsHas Bata. CTEKJIOBOJIOKHUCTHIE TETNION30JIALIMOHHBIE MaTEpUATIBL.
Knaccugukanus u cBoiicTBa 3ByKOINOITIONAIOIMX CTPOUTENBHBIX MATEPUAIIOB.
Koa ¢ dunreHTs! 3ByKONOTNOMEHNS CTPOUTETBHBIX MATEPHAIOB.
Knaccugukanus u cBoiicTBa 3ByKOM30JIILIMOHHBIX CTPOUTEIBHBIX MaTEPHAIIOB.
Knaccudukanus u cBoiicTBa OTHE3aIMTHBIX CTPOUTEIBHBIX MaTEPHATIOB.
Orxe3anmTHbIE TACThl ¥ IITYKATYPKH. AHTUIIHPEHBI U OTHE3AIIMTHBIE KPACKH.
Knaccugukanus u cBoiicTBa THPO3alMTHBIX CTPOUTEIBHBIX MaTEPHAIIOB.
[M'uapounsonsnus MpOHUKAOIIETO AeicTBUs. | mapododuzaTopsl.
Knaccudukanus u cBoiicTBa mapo3alMTHRIX CTPOUTEIbHBIX MATEPHUAIIOB.

Bomnpocsl k 3x3ameny 11 cemectp

B3aumocBs3b 1u3aiiHa U CTPOUTENBHBIX MaTEpUaoB (IPUMEPHI).

CrangapTu3aius MaTepuanos (onpeeseHue, MEeTO bl CTaHIaPTU3ALIUN ).

Knaccugukanus matepralioB (CXeMbl, IPUMEPBHI).

OKCITyaTallUOHHO-TEXHUYECKHE CBOICTBA MaTepuasoB (ONpenieneHus, MPUHIUIHAIbHbIE
CXEMbI U €IMHULIBI U3BMEPEHUSI, CPABHUTEIIbHBIE [TOKA3aTENN I PA3IMUHbIX MAaTEPUAIIOB).
DCTETUYECKHE XapaKTEPUCTUKHU JIMLIEBON MOBEPXHOCTH OTAEIOYHBIX MaTEpHAIOB (HAMMEHO-
BaHHE, ONIPECIICHHE).

B3auMocCBs3b CTPYKTYpBI U CBOMCTB MaTEpUasoB (IIPUMEPBI).

B3auMoCBs3b 3CTETUYECKUX XapAKTEPUCTUK MATEPUATIOB M BOCHPUATHS HAPYKHOW U BHYT-
pEHHEH OTIENKHU 31aHUI, COOPYKEHHH (TIpUMEpBI).

OCHOBHBIE BH/IbI, XapaKTEPUCTUKH, BO3MOKHOCTH COBPEMEHHOM TEXHOJIOTUH, IPUMEPHI ITPH -
MEHEHHSI IPEBECHBIX MATEPUAJIOB.

OCHOBHBIE BH/IbI, XapaKTEPUCTUKH, BO3MOKHOCTH COBPEMEHHOM TEXHOJIOTUH, TPUMEPHI ITPH -
MEHEHHUS MaTEPUAIIOB U3 IPUPOTHOTO KaMHS.
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10. OcHOBHBIE BH/Ibl, XapAKTEPUCTUKN, BO3MOKHOCTH COBPEMEHHOM TEXHOJIOTHH, IPUMEPHI IIPH -
MEHEHHUSI KepaMUYECKUX MaTepUajoB

11. OcHOBHBIE BH/Ibl, XapAKTEPUCTUKU, BO3SMOKHOCTH COBPEMEHHOM TEXHOJIOIMH, IPUMEPHI ITPU -
MEHEHHS MaTepUaJIOB U3 CTEKJIA.

12. OcHOBHBIE BH/Ibl, XapAKTEPUCTUKH, BO3MOKHOCTH COBPEMEHHOM TEXHOJIOTHH, TPUMEPHI ITPH -
MEHEHHMS MeTaNINYECKUX MaTepUaoB.

13. OcHOBHBIE BH/Ibl, XapaKTEPUCTUKH, BO3SMOKHOCTH COBPEMEHHOM TEXHOJIOTMH, IPUMEPHI ITPH -
MEHEHHSI MUHEPAJIBHBIX BKYIIMX.

14. OcHOBHBIE BUABI, Pa3HOBUAHOCTH, XapaKTEPUCTHUKU, BO3MOXKHOCTH COBPEMEHHOM TEXHOJIO-
MU, IPUMEPBI IPUMEHEHHS MATEPUAJIOB HA OCHOBE MMHEPAJIbHBIX BKYIIMX.

15. OcHOBHBIE BH/Ibl, XapAKTEPUCTUKN, BO3SMOKHOCTH COBPEMEHHOM TEXHOJIOTMH, IPUMEPHI ITPU -
MEHEHHUSI CTPOUTENBHBIX IJIACTMACC.

16. OcHOBHBIE BH/Ibl, XapaKTEPUCTUKHU, TPUMEPHI IPUMEHEHHSI MaTepHaJIOB CIIEIMAIbHOIO Ha3HA-
YyeHUs (TUAPO- U NapOU30IISIUOHHBIX)

17. OcHOBHBIE BH/Ibl, XapaKTEPUCTUKHU, TPUMEPHI IPUMEHEHHSI MaTEPUaJIOB CIICI[UAIbHOTO Ha3Ha -
YeHUS (TEeTION30ISILIMOHHBIX)

18. OcHOBHBIE BH/IBI, XapaKTEPUCTUKHU, TPUMEPHI IPHMEHEHHS MATEPHUAJIOB CIICIIUAIBHOTO Ha3Ha -
YeHUs (aKyCTUYECKUX)

19. OcHoBHBIE BH/IBI, XapaKTEPUCTUKHU, TPUMEPHI IPUMEHEHHSI MATEPUAJIOB CIICIIUAIBHOTO Ha3Ha -
YyeHUs (OrHEe3alMTHHIX)

20. OcHOBHBIE BU/IbI, XapaKTEPUCTUKH, BOZMOKHOCTH COBPEMEHHON TEXHOJIOTHH, TPHUMEPHI ITPH -
MEHEHHUS JIAKOKPACOYHBIX MaTEPHAJIOB.

KonTtpoJsb camocTosiTeJIbHOUH PpadoThl CTYI€eHTOB
KoHnTposas camocTosTenbHOM paboThl IPOBOJUTCS MPENOAABATENEM B ayJUTOPUH.
[IpemycMoTpeHsI ciienyronme BUIbl KOHTPOJI: cobeceJoBaHNe, OIIEHKA BBIMOTHEHUS PO -
€KTa U €ro Mpe3eHTalUH.
[TompoOHBIE KPUTEpPUM OLICHHBAHUS KOMIETEHIUU mpuBeneHbl B (DoHIE OLIEHOYHBIX
CPEACTB JIJIsl IPOBEICHUS TEKYILEW U MPOMEXKYTOUHOU aTTECTALNY.

Cnucok MCTOYHHUKOB 1J1s BhinoJHenuss CPC

IlepeyeHb OCHOBHOM JIUTE PATYPbI

1. TuxonoB IJ.M. CoBpeMEHHBIE CTPOMTENBHbIE MaTEpUabl U APXUTEKTYPHO-
cTpouTenbHble cucteMbl 31anuil. Yacte 1. CoBpeMeHHbIe CTpOUTEIbHBIE MaTEepPHAIIbI ISl YacTel
3maHuii [DnekTpoHHBIH pecype] : yuebHnoe nmocodue / FO.M. Tuxonos, C.I'. 'onosuna, A.®. Illa-
pameHkKo. — OJneKTpoH. TekcToBbie naHHble. — CII6. : CankT-IleTepOyprckuii rocyaapcTBEHHBIH
aApXHTEKTYpHO- cTpouTenbHbId yHHBepcuTeT, OBC ACB, 2016. — 155 ¢. — 978-5-9227-0671-1.
— Pexxum pocrtyna: http://www.iprbookshop.ru/74377.html

IlepeuyeHb 10MOJHUTEILHOM JINTEPATYPbI

1. OpnoBa A.M. ®u3NKO-XMMUYECKHE METO/IBI aHAJIN3a MaTepuaioB [ DIEKTPOHHBIN pe-
cypc]: yue6Hoe mocodue/ OpinoBa A.M., Pomanosa N.I1.— DaekTpoH. TEKCTOBbIE JaHHBIE.— M.:
MOCKOBCKMIH TOCYIapCTBEHHBI CTPOUTENbHBIA yHHUBepcuTeT, Al I[lm Jp Memua, ObC ACB,
2016.— 205 c¢.— Pexwum mocryna: http://www.iprbookshop.ru/49873.— DBC «IPRbooksy, mo ma-
podto

2. Kamyctun, @.JI. ColicTBa MaTepuasoB U M3JCNUiA: J1a00paTOPHBIN MPAKTUKYM: y4e0-
HO-MeToandeckoe mocooue / ®.JI. Kamyctun, A.M. Cniupugonosa, 1.B. ®omunHa ; MUHHCTEPCTBO
oOpasoBanus u Hayku Poccuiickoit deneparnuu, Ypansckuil (eaepanbHblii YHUBEPCUTET UMEHU

92


http://www.iprbookshop.ru/74377.html
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nepsoro IIpesunenta Poccuu b. H. Enpiiuna. - ExatepunOypr : U3natenscTBo YpaabCKOTro YHH-
Bepcurera, 2014. - 93 c. : wun., tabm., cxeM. - bubmuorp. B kH. - ISBN 978-5-7996- 0971-9;
To xe [DNeKTpOHHBIN pecypc]. -URL:
http://biblioclub.ru/index.php?page=book&id=276101
3. HOsopkuH, JI.N. CtpourensHoe matepuanoseneHue/ JI.W. JIsopkun, O.JI. J[BopkuH. - M.
: Madppa-Umxenepus, 2013. - 832 c. - ISBN 978-5-9729-0064-0 ; To xe [ DnaeKTpoHHBII pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=144806

IlepeyeHb y4eOHO-MeTOAUYECKOTO 0OOeceYeHUsl CAMOCTOSAITeJIbHOH PadoThl 00y4aromMuXxcst
10 M CHUNJINHE

1. Mertonuyeckue yka3aHUs 1O OPTaHHU3AIUU CAMOCTOSTEILHON paOdOThl CTYJICHTOB IO
JTUCIUIUINHE «MaTepuanbl B IPOEKTUPOBAHUY TOPOACKOM cpeab». [Isaturopck: CKOY, 2023.

2. Metoauieckue ykazaHus K MPAKTHYCCKUM 3aHSITHIM 10 AUCHUIUTHHE «Marepuansl B
POEKTUPOBAHUU ropoAckoi cpeab». [laturopeck: CKOY, 2023.

Ilepeyens pecypcoB nHGpOPMALMOHHO-TeJIeKOMMYHUKANNOHHOM ceTn «HTepHEeT», HE00XO0-
AUMBIX 1J151 0CBOEHHSI TUCIUTIHHbI

1. BBC «YHuBepcuterckas oubnuoTeka oriain» - http://biblioclub.ru

2. JIunieH3MOHHAs TIOJTHOTEKCTOBas 0a3a 3ekTpoHHBIX m3manuii —OBC «IPRbooksy
http://www.iprbookshop.ru

3. Hayunas snekrponnas oubnuoteka e-library— www.elibrary.ru

4. DnexTpoHHas OMOMMOTEKAa M SJEKTPOHHBIN KaTajmor HaydHoil Oubianorekun CKOY —
http://catalog.ncstu.ru/

5. T'ocynapcTBenHas myOinMyHas Hay4HO- TexHudeckas oubmuorexa Poccun. (ITIHTB Poc-

cur) Www.gpntb.ru
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