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AKT COI''TACOBAHUA
HA MeTOAMYECKHE YKA3aHNsI M0 BHINOJHEHNIO JAa00pPaTOPHBIX PadoT U
NPAKTHYECKHUX 3aMaHUH TUCHUIIMHBI «CTpPOoUTEIbHbIE MATEPHAJIBI M U3/1e-
Jus» 149 cryaeHToB cnenuaabHocTu 08.02.01 CTpouTteibcTBO H 3IKCIJIyaTAa-
Ml 31aAHUI U COOPYKEHUM I, pa3padoTaHHbIE NPenoaaBaTejaeM

IO)KHO-YPaJIBCKOFO TroCcyaapCcTB€HHOI0 TEXHUIECCKOI'0 KOJLJICIKA

KO’XYPHUHA B.B.

ABTOpaMHU MNpEACTAaBICHbl METOJUYECKHME  YKA3aHUS [0 BBINOJHEHUIO U
oopMIIEHUIO Ta0OPATOPHBIX U MPAKTUYECKUX pPabOT, KOTOpPHIE BKIIOYEHBI B COCTaB
1 IIM. Y4acTue B IPpOEKTUPOBAHUYU aPXUTEKTYPHO-KOHCTPYKTUBHOM YaCTH MPOEKTA
snanuit M/IK 01.01. [IpoextupoBanue 31aHui 1 coopyxeHuit TeMol 1.2. « CTpouTenb-
HbIE MaTEpUAJIbl U U3JIENINA», paCCUUTaHHbIE Ha 36 ayaUTOpHBIX yacoB. Pa3paborano
18 yacoB nabopaTopHbIX padbOT U 18 yacoB MPaKTUUECKUX 3aJaHUIl B IIOJIHOM COOT-
BETCTBUU C YTBEPXJACHHBIM y4e€OHBIM IUIAHOM M YTBEPXACHHOH paboueil mpo-
rpammoi. OnpenesieHbl 3HaHusA, YMEHUS U KOMIIETEHIIUH CTYACHTA 110 KaKJI0U TEMe.

CopnepkaHue U CTPYKTypa METOAMYECKUX PEKOMEHJAIUN YJIOBJIETBOPSET Tpe-
OOBaHUAM, NMPEABIBIIEMbIM K JaHHOU aucuuiuHe. [IpuBeneHbl KOHTPOJIbHBIE BOMPO-
ChI UTA IPOBEPKHU 3HAHUM.

MeTtonuueckre peKkoMeHAAMU pa3paboTaHbl C y4E€TOM ACHCTBYIOIIEH IpaBo-
BOW, HOPMAaTUBHOM M CIIPABOYHOM JIMTEPATYPHI, 4 TAKKE C BHEAPECHUEM HOBBIX CTPOH-
TEJbHBIX TEXHOJOTUIA, MAIIIUH U MEXaHU3MOB.

PekoMmeHmanusMu npeycCMaTpUBAETC M3YYEHUE METOJOB UCHBITAHWM U Ompe-
JICJICHHE KaueCTBa OCHOBHBIX CTPOUTEIBHBIX MAaTEPHUAIIOB, U3ACIUNA U JeTaleH, puMe-
HSIEMBIX B COBPEMEHHOM CTPOUTEIILCTBE 31aHUIN M COOPYKEHUI.

3ananus pazpabOTaHbl C yYETOM Pa3BUBAIOIIETOCS CTPOUTEIBLHOTO MPOU3BOICTBA
¥ OTBEYAIOT TPEOOBAHUSM K MUHUMYMY 3HaHUM M YMEHUH, KOTOPHIMU JOJIKEH BIIAJIETh
yUaluics KoJutepka, ooydaromuiics mo crenuansHoctd 270802 (08.02.01) Crpowu-
TEJIbCTBO U 3KCIUTyaTalys 30aHUI U COOPYKEHUU.

[IpuBenena yueOHasi 1uTeparypa B HEOOXOIUMOM O0BEME.

BrinonHeHne mnpakTHYeCKuX padoT cocOOCTBYET pa3HOCTOPOHHEH MOATOTOBKE
CTYJIEHTOB K ITPOU3BOICTBEHHOM JIESITEIbBHOCTH B COBPEMEHHBIX YCIOBUSX, a TaKxke 00-
Jiee TIOJIHOMY YCBOEHHIO TEOPETUYECKOr0 MarepHuaa.

HToroM BBINIOJIHEHUS pabOT SIBISIETCS MOJIyYeHHE 3a4eTa Mo JabopaTOpHBIM pa-
00TaM U MPAKTUYECKUM 3aHSATHUSIM.

Jupekrop
000 «PAM-T'PVYIIII» N.C. Jomxko



1. HOACHUTEJIBHASA 3AIINCKA

Meroanueckue peKOMEHIAIMH 10 BBITOJIHEHHUIO TA0OPATOPHBIX PabOT U MpaKTHUe-
ckux 3aaanuii mo teme 1.2 Crpourensubie Matepuansl u uzaenus MJIK 01.01. TIpoek-
TupoBaHue 31aHui u coopyxennit [IM.01 Yuactue B mpoeKTHPOBAHUN apXUTEKTYPHO-
KOHCTPYKTHBHOMW 4acTH MpoeKTa 3aanui 1 cnenuanproct 270802 (08.02.01) Crpo-
UTENBbCTBO U AKCIUTyaTalUsl 3JaHUI U COOpYy>KEeHUM, 0a30BOM U yriayOJIeHHON MOArOTOB-
KH.

[IpakTuueckue 3aanus U JabopaTopHbie paboThl pa3paboTaHbl B paMKax Mporpam-
MBI TPO(ECCHOHATBEHOTO MOJYJISI— SBJIAIOMIETOCS YaCThbl0 OCHOBHOM MPOQECCHOHAIb-
HOM oOpazoBarenbHOM MporpaMmbl B cooTtBeTcTBUM ¢ PI'OC mo cnenuansaoctu CI1O
08.02.01 CtpoutensCTBO M AKCIUTyaTaIUs 31aHUN U COOPYKEHUN 06a30BOM MOATOTOBKH
B YaCTU OCBOEHMSI OCHOBHOI'O BHJIa NpodeccuoHanbHoi aestenbHoctu (BITN): Yuactue
B IIPOEKTUPOBAHUU 3JIaHUN U COOPYKEHUH M COOTBETCTBYIOIIMX MPO(ECCHOHATBHBIX
kommneteHuuit (11K)

PexomeHmanusMu npeycMaTpUBacTCsl U3yYCHHE METOJOB HCIIBITAHUN M OIpene-
JIEHUE KAa4eCTBA OCHOBHBIX CTPOUTEIBHBIX MAaTEPHAIIOB, U3ACIUNA U JI€TaleH, IPUMEHS-
€MBIX B COBPEMEHHOM CTPOUTEIBCTBE 3JaHUN U COOPYKEHUM.

[IpoBeneHue NpakTUUECKUX 3aHATUH U J1a0OpaTOPHBIX pabOT MpeaycMaTpUBacT
CBOEH IIEJIbI0 3aKpEIUIEHHE TEOPETHUECKUX 3HAHUU M NMPUOOpETeHHE HEOOXOAMMBIX
npakTudecknx ymenuit mo nporpamme MJIK 01.01 IlpoexktupoBanue 37aHuI U COOPY-
xeHun [IM. Yuactue B NpOEKTUPOBAHUM apXUTEKTYPHO-KOHCTPYKTUBHOW 4acCTH MPO-
exta 3qaHui. [Ipu BINOTHEHUHN J1a00PATOPHOTO MPAKTHUKYMa CTYAEHTBI OCBAHBAIOT CO-
BPEMEHHBIE METObl UCIBITAHUHM W MPUHIUIBI KBaTU(UKALUNA KauecTBa OCHOBHBIX Ma-
TEPUATIOB B KOHCTPYKLHMSIX, y4aTcs IPaMOTHO YUWUTBHIBATh YCIOBHS 3KCIUTyaTallud Ma-
TEPUAJIOB B KOHCTPYKLHMSIX U ONMPEIEIATh UX 00JIaCTH TPUMEHEHUS B CTPOUTEITIHCTBE.

®dopma npoBeAeHUsS YUY€OHBIX 3aHATUN BBIOMpAETCs MpenojaBareieM, UCXOIs U3

TUIAKTUYECKOM e U COJICpKaHUs MaTepuara.



BoinmonHeHne MpakTHYECKHX pabdoT CHOCOOCTBYET Pa3HOCTOPOHHEH IMOATOTOBKE
CTYJIEHTOB K ITPOU3BOJICTBEHHOM /IESITEIbHOCTH B COBPEMEHHBIX YCIOBHUSX, a Takxke 00-
Jiee TI0JIHOMY YCBOEHUIO TEOPETHYECKOT0 MaTepurara.

B pe3ynbraTte n3yyeHus IUCHUIUIMHBI CTYJIEHT JOJKEH:

yMeThb:

- ONpEeNeATh MO BHEIIHUM IPU3HAKAM U MApKUPOBKE BUJ U KAYECTBO CTPOU-
TEJIbHBIX MaTE€PUAJIOB U U3JIEIIN;

- POU3BOAUTH BEIOOP CTPOUTEIBHBIX MAaTEPUATIOB KOHCTPYKTUBHBIX 3JIEMEHTOB;

3HATH:

- OCHOBHBIE CBOWCTBA U 00JIaCTh MPUMEHEHHS CTPOUTEIBHBIX MaTepUaJIOB U U3/e-
JINH;

- IPOYHOCTHBIE U JIe(hOPMAITMOHHBIE XapPAKTEPUCTUKHU CTPOUTEIBHBIX MAaTEPUAIIOB

npodeccHOHAIbHbIC KOMIIETEHIIUM:

bazoseas no02o0moexa

- [IK 1.4. YyacTBOBaTh B pa3paboTKe MPOEKTa MPOU3BOJICTBA pabOT C MIPUMEHEHU-
€M HUH(POPMAaITMOHHBIX TEXHOJIOTHUIA;

VenyoieHHAs N0020MOBKA

- TIK 1.4. Pa3pabaTsiBaTh MPOEKT MPOU3BOACTBA PAOOT HA HECIOKHBIE CTPOUTEh-
HbI€ OOBEKTHI.

o01ye KOMIeTeHIIUM

bazoeas no020moeKa

- OK 1. TloHuMaTth CYIIHOCTh U COIMAIBHYIO 3HAUUMOCTh CBOEH OyayIei mpo-

deccuu, IposBIATH K HEM YCTONYHMBBIN MHTEPEC

- OK 3. [IpuHumath pemieHus B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYAIHsIX U

HECTHU 32 HUX OTBETCTBEHHOCTh

- OK 4. OcyiecTBiATh MOUCK U UCTIOIB30BaHUE UH(DOpMAIIUU, HEOOXOIUMOMN

11t 3 (HEKTUBHOTO BBIMOJHEHUS MPO(PECCHOHANBHBIX 3a/1a4, TPO(HEeCCHOHATBEHOTO

Y TUYHOCTHOTO Pa3BUTHSI.

- OK 6. PaGoTaTh B KOJJIEKTUBE U B KOMaH/1e, 7HPEKTUBHO OOIIATHCS C KOJIIE-

ramu, pyKOBOJCTBOM, MMOTPEOUTEIIMU



-OK 7. bBpatp Ha ce0s1 OTBETCTBEHHOCTh 32 pabOTy YICHOB KOMaH/bI (TIOA4H-
HEHHBIX), 32 PE3YJIbTAT BBIIIOJIHEHUS 3aJaHUI

yenybieHHas no02omoeKa

- OK 1. IloHumaTh CyIIHOCTb M COIMAJIbHYIO 3HAYUMOCTh CBOEW Oymylied mnpo-
dbeccun, MPOSBIISITH K HEW YCTOMYUBBIA UHTEPEC.

- OK 3. Pemare mnpobGreMbl, OIEHUBATHh PHUCKU U TPUHUMATH PEIICHUS
B HECTAHJAPTHBIX CUTyalUsX.

- OK 4. OcymiecTBiIsITh IOUCK, aHATN3 U OIIEHKY WH(OpMAINU, HEOOXOIUMOM IS
MIOCTAHOBKHM U peIIeHUs NpodeccuoHaIbHbIX 3a7a4, Npo(ecCuOHaTbLHOTO U JINY-
HOCTHOTO Pa3BUTHS.

- OK 6. PaGoraTh B KOJUIEKTHBE M KOMaH]Ie, 00ECIIEUNBaTh €€ CIJIoueHue, 3P Pek-
TUBHO OOIIATHCS C KOJIETaMU, PYKOBOJICTBOM, IOTPEOUTEIISIMH.

- OK 7. CraBuTh 1€14, MOTUBUPOBATH JIESITEIHLHOCTh MOAYUHEHHBIX, OPTaHU30-
BbIBaTh U KOHTPOJIMPOBATH UX pabOTy C MPUHSATUEM Ha ceOsl OTBETCTBEHHOCTH 3a

PE3YJIbTaT BBIITOJITHCHUA SaHaHHﬁ.

HpI/I H3JIOKCHUU MaTCpHajia HCO6XOI[I/IMO CO6J'IIOI[aTI> CANHCTBO TCPMHHOJIOTHUH,
0603Ha“IeHI/If/'I, CANHHULY HU3MCPCHHA B COOTBCTCTBHUHU C HeﬁCTBy}OHIHMH CTangapTaMu

(CIT, TOCTamn).



2. IEPEYEHD JJABOPATOPHBIX PABOT.

Ne [Inanwu-
Te- pyemble
MBI Bun, HazBanue 4achl
WJIn Y KPaTKO€ COJIEpKaHUE 3aJaHUs Ha BbI-
pas- MOJIHE-
nena HUE
1 JlabopaTopnasi pabora Nel OnpeneneHre BOAONOTPEOHOCTH C 2
CPOKOB CXBaThIBaHUsI HIEMEHTHOIO TECTA
2 JlabopaTopHasi pabora Ne2 OnpeneneHue rpaHyJIOMETPHYECKOTIO 5
COCTaBa MecKa
3 JlabopaTopuas paGora Ne3 [IpurorosieHre OETOHHONM CMECH 2
4 JlabopaTopnasi pabora Ned VcnipiTanust apMaTyphl Ui xKelie300e- 5
TOHHBIX KOHCTPYKIIHIA
5 JlabopaTopnas padora Ne5 Onpenenenue npejaena NpoyHOCTH Oe- 2
TOHA Ha CKaTHe
6 JlabopaTopnasi padora Ne6 VcnpiTaHue 1 KOHTPOJIb KauecTBa Oe- 2
TOHA HEepa3pyLIaoIIMM cIiocoO0oM
Hroro: 12




3. MIEPEYEHb IPAKTUYECKUX 3AJAHU

Ne [Inanwu-
Te- pyembie
MBI Bun, nazBanue qachl
WIH U KpaTKOe CoJiep KaHue 3aJaHus Ha BbI-
pas- MOJIHE-
aena HUE
IIpakTnyeckoe 3amanue Nel. O3HakOMIIEHHE CO CTPYKTYypOll H 4
OPOKaMH JIPEBECHHBI
IIpakTuyeckoe 3aganue Ne2. O3HaKOMJICHHE C BUJaMU CTEKJIa 4
IIpakTuyeckoe 3aganne Ne3. O3HaKOMJIEHHE CO CTPOUTEIbHBIMU
CMECSIMU U JIMCTOBBIMH MAaTe€puajiaMu Ha OCHOBE TMIICOBBIX MaTe- 4
pHAJIOB
IpakTnyeckoe 3aganue Ne4. O3HaKOMJIEHME C BHUJAMHU IOJH- 4
MEPHBIX CTPOUTEIBHBIX MAaTEPUAJIOB
IIpakTHyeckoe 3aganue NeS. O3HaKOMJIEHHE C 3KCIUTyaTallHOHHO
— TEXHUYECKUMU XAPAKTEPUCTUKAMU KPOBEJIBHBIX TMAPOU30IISALU- 4
OHHBIX MaTEpUAIIOB
IIpakTuyeckoe 3aganue Ne6. O3HaKOMIIEHHE C IKCIUTyaTaI[MOHHO
— TEXHUYECKUMHU XapaKTEPUCTUKAMU TEIIOM3OJISILIMOHHBIX MaTe- 4
pHUaJoB
Hroro: 24




4. COAEP’)KAHHUE OTYETA U TPEBOBAHMUSA K EI'O O®POPMUJIE-
HUIO.

Oruyer no J'Ia60paT0pHI)IM pa60TaM N IIPAKTUYICCKUM 3aJdHUSAM BBIIIOJIHACTCA

Ha Juctax Oymarn ¢gopmara A4 B COOTBETCTBUHU C JCUCTBYIOIIMMH CTaHIApPTAMH

("OCT). Bce oTuetsl cobuparoTcst B Marky, UMEIOIIY0 OOITUI TUTYJIbHBIN JUCT (CM.

IpUIOKEHHE A).

OT4er BKITIOYAET B ce0s BCE Pa3/eiibl, OTPAKAIONTUE BCE ATAIbI BHITTOJTHCHHMS (B

COOTBETCTBHUH CO CTPYKTYpOi paboThl). Bemyiei 1u1akTHuaeckou 1eNbio BceX Mpe-

CTaBJICHHBIX Ha60paTOpHI>IX N IIPAKTHYCCKHX 3aHATUM SIBIISICTCS q)OpMI/IpOBaHI/Ie

MPaKTUYECKUX YMEHUI: TPO()ECCHOHATBHBIX U yUYEOHBIX.

>

YV V V V

TUTYIBHBIN JIUCT;

Ornasienue (Hymepanus CKBO3Has);

@opMynHpoBKa MpoodIEeMbl U KCX0AHAas HHGOpMaIus (3aJaHue);

[losicHeHHE K PELICHHUIO ¢ UCTIOJIB30BaHUEM MPOPECCUOHATBHO JIEKCUKU;
I'padprueckas yacTh: TUIAHBI, CXEMBI, YEPTEKHU (BBIMOIHAIOTCS HA popmare A4
B MacITadax, COOTBETCTBYIOLIUX 3a/1aHUIO);

PacueTrHas yacTh: pe3ynbTaThl pelIeHUs 3a/1a4, TaOJIMLbI PACUE€TOB, BEIOMOCTH
BBIYMCIICHMI;

BBIBO/IBI, TOSICHEHUS UCITOJIHUTEIIS;

3aKI0YeHue MpernoAaBaTesi, COCTABIEHHOE B COOTBETCTBUU C MPEHJIOKEH-
HBIMU KPUTEPUSMHU OLICHKU paOOTHI.

Coneprkanue pacueTHO-TpadhUIECKUX pabOT COOTBETCTBYET MPAKTUYECKUM 3a-

HATUAM, KOTOpPbIEe (POPMUPYIOTCS U3 TOITAIMHOIO pPEeUIEHUsI MPOPECCUOHAIIBHON CUTY-

aIlMOHHOM 3a/1a4u, CTAaHAAPTHO O(DOPMIICHHOE PEIICHHE KOTOPOM, SBIIAETCS OTYCTHON

paboTOM.



JIABOPATOPHAS PABOTA Ne 1

Onpez[e.ﬂeHHe BOIlOHOTpGﬁHOCTI/I U CPOKOB CXBaTbIBaAHUSI HEMECHTHOI'O TECTA

Heasb padoThbl: U3YyYUTh METOJIMKY OIpENEICHHUs MapKu (aKTUBHOCTH) MOPT-
JIaH/IIIEMEHTA.
B pe3ysabTaTe BbINOJHEHUs J1a00pPATOPHO PadOTHI CTYIEHT J0JIKEH

3HaAmMb:

— KJ1accU(pUKAIMI0 MUHEPATbHBIX BSKYIIUX,

— PpOJIb BOJIBI MPY IPUMEHEHHUH BSOKYIIHX,

— CBOWCTBA IIEMEHTOB U €r0 Pa3HOBUHOCTH,

— TPUYMHBI Pa3pyIICHUS] [IEMEHTHOTO KaMHs BOJAOW U pacTBOpamMu COJeil u
KHCJIOT.
ymemp:

— OMNPENeNSATh CPOKU CXBATHIBAHUSI U MAPKY LIEMEHTHOTO BSIKYIIIETO.
MarepuaJjbi:

— TMOPTJIAHJLIEMEHT (WU KakoW-1uOO Ipyrol BUJ ILIEMEHTa Ha OCHOBE
MOPTJIAHILIEMEHTHOTO KJINHKepa) - 0,5 Kr;

— TIECOK KBaplEBbIM CTAaHJAPTHBIN ¢ MOAyJieM KpynHoctd Mk = 2,5...2,7 -
1,5 kr (koMuyecTBa 1aHbl B pacueTe Ha OJHY Opuramny),

— BOJIa BOJOMPOBOIHAS.

Oo0ecneuyenne:

— BECHI TOPTOBEIE,

— cdepuueckas yaiia 1 MIPUTOTOBIECHUS IIEMEHTHOTO PacTBOPA,

— KpyrJias JIONaTo4kKa,

— BCTPSIXUBAOLIUNA CTOJIMK,

— TpexrHe3aHas opMma Jisi U3rOTOBJIEHUS 00pa3iioB-0anodek 4x4x16 cMm,

— nabopatopHasi BUOPOIUIOIAIKA,

— BadHHaA C THAPABINYCCKUM 3aTBOPOM

10



ITopsoKk BBINOJIHEHHS JIA0OPATOPHOM PadOTHI:

1. Mapky nemMeHTa OmpelesstoT 0 MPOYHOCTH Ha M3TUO U CkaThe 00paslioB —
OaJI04eK, M3rOTOBJICHHBIX M3 LIEMEHTHO-IIECYAHOI'O pacTBOpa cocTaBa 1:3 HOpMalib-
HOM KOHCHUCTEHIIUM U TBEPJEBIIUX BO BJIAXKHBIX YCIOBUAX 28 CyT. IPU TeMIEpaType
(20 £2) °C.

Pabota mo ompezeneHnio Mapku IEMEHTa CKIIAIbIBACTCA M3 CIEAYIOIIMX OIepa-
[UA: MPUTOTOBJICHUSI IIEMEHTHO-TIECYAHOTO PACcTBOpPA M IMPOBEPKU €ro KOHCHCTEH-
1, (opMoBaHUS 00pA3IOB, MX BIIAXKHOTO TBEPACHUS W WCIBITAHUS HA MPOYHOCTH
crycTs 28cyT. nocie GopMOBaHHUS.

2. Ilpuzomoenenue yemeHmMHO-neCHano20 pacmeopa HOPMaJIbHON KOHCUCTEHIIUH.

JUist U3roToBIeHUs Tpex o0pa3uoB - Oamouek oreemuBatoT S00 r mopTiaaHALIEMEHTA

106...115 u 1500 T craHmapTHOro Tmecka

-y

(cTaHgapTHBIM TIECKOM CUMTAETCs

YUCTHIA KBApLEBBIM NECOK C MOAY-

|<_'_37U_.l aeM kpynHocTu My = 2,5...2,7). Ec-

JIK TaKOTI'O II€CKa HET, TO €0 MOXKHO

IIOJIYUHUTD HpOMBIBKOfI H paCCCBOM

HUMCIOIICTOCA II€CKa Ha CHUTaxX H

%100 I

noa00poM (ppakuuii B HY>)KHOM CO-

0 OTHOILICHHH.

HCMCHT N IICCOK BBICBIIIAIOT B

Pucynok 21 - Cxema BCTpSXMBAIOLIETO CTOJIMKA

poOTEPT BJIQ)KHOM TKaHb -
(a) u korngeckas popma (6): POTEPTYIO 0 10 che

PHUYECKYIO Hally U IIEPEMENINBAIOT
1 - cranuna; 2 - CTONMK; 3 - UCTIBITYEMBIA Pac- | v, 3aTeM B IIEHTP CYXOH CMecH
TBOP; 4 - SKCLIEHTPUK
saymBaroT 200 r Boasr — B/I] = 0,4.
DTO KOJWYECTBO MPUHSATO OPUEHTUPOBOYHO; TOUYHOE K€ KOJIUUYECTBO YCTAHABIUBAIOT
B Ipoliecce padoThl, TAK KaK OHO 3aBUCHUT OT CBOMCTB LIEMEHTA U TIECKA.
Boae narotr BouTaTthCs B CyXyH CMECHh U 3aTE€M TIIATEIBbHO MEPEMELINBAIOT C Ie-

peTtupaHueM Bce Maccel B TeueHue S5 MuH. [IpurorasnuBaemast pacTBOpHast CMECh HE

SIBJISIETCS KJIAJIOYHBIM WJIM IITYKATyPHBIM PACTBOPOM, a TIPENICTABIISAECT COOOM KaK ObI
11



MOJiesib O€TOHA, TT03TOMY OHA 3HAYMTENIBHO MEHEe IUIACTHYHA, YeM TpaJulMOHHas
pacTBOpHAsi CMECh, KOTOPOU MOJIB3YIOTCS KAMEHIIUMKU U IITYKATYPBhl.

[To okKOHYaHUM MEPEMEIINBAHUS ONIPEACIISIIOT KOHCUCTEHIIUIO PACTBOPHOUN CMECH.
Jlns 3TOrO0 pacTBOp 3arpy’karT B KOHUYECKYylO (opmy (puc. 21, 6) ¢ BOPOHKOH,
YCTaHOBJICHHYIO Ha BCTpSAXHUBaIIeM croyimke (puc. 21, a) B aBa mpuema (CIosIMH
paBHOU TONIIMHBI). Kakaplid coil yIJIOTHSAIOT IITHIKOBKOW (puc.2) nuamerpom 20
MM u Maccoi okoiio 400 r. Huxaui cimoit mteIkyroT 15 pas, Bepxuuii - 10.

[IITeIkOBaHME BEAYT IITHIKOBKOW (CM.puc.22) oT mepudepuu K LEHTPY, MpUaep-
7 xuBasi popMmy pykoi. M3nuiiek pactBopa cpe3aioT HOXKOM, U

MCTAJINIMYCCKYTO (bOpMy-KOHYC CHUMAIOT BCPTUKAJIBHO BBCPX.

770

[lony4deHHBI KOHYC EMEHTHOTO PacTBOpa BCTPAXMUBAIOT HA

2 cromuke 30 pa3s, Bpamas pykosaTKy ¢ gactoroi lct. 3arem me-

TAUIMYECKOW JIMHEWKOW (WJIM IITAaHTEHUUPKYJIEM) H3MEPSIOT

|3 JMaMeTp KOHYca pacTBOpa MO HIXKHEMY OCHOBAHHUIO B JIBYX B3a-

710
AN

MMHO TMEPHEHANKYIISIPHBIX HAMPaBICHUSIX U OepyT cpe/iHee 3Ha-

YeHHE.
$20

KOHCHCTEHIMS pPAcTBOpPa CYMTAETCS HOPMAIBLHOM, €Ciu

Pucynox 22 - ¢penmee 3HaueHMe pacIubIBa KOHyca cocraBiser 106..115

[ITeikOBKa IS yKJIAA-

Kku pactopa B dopmy- MM, Ecnmu pacmiiblB KoHyca mMeHee 106 MM WM KOHYC TpU
KOHYC:

1 - pyuka; 2 - BCTPAXMBAHUM PACCHITIAETCS, MPUTOTOBIISIIOT HOBYIO TMOPIUIO
KOJIBIIO0; 3 - CTepPIKEHB
pacTBOpa ¢ YBEIMUYESHHBIM KOJMYECTBOM BOJIbI. ECu pacruibiB
6omnee 115 MM, TO HOBYIO TIOPIIMIO PACTBOPA TOTOBAT C MEHb-
MM COJIEp>)KaHueM BOJIbl. [lorpentHocTh B onpeiesieHuu Tpe-
oyemoro cootHoteHus: B/1] nomkna ObiTh HEe Oosiee 0,02, T. €. B miepecuere Ha BOIY
10 r.
1. Hzzomoenenue oopaszyos. IIpuroToBIEHHBIN pacTBOP
HOPMAJIbHONH KOHCHCTEHIIMHM HCIIOB3YIOT JUIsl M3TOTOBJIEHUS 00pasmoB. (s 3Toro
IPUMEHSIOT pa3beMHBIE METATHYECKHE POPMBI (CM. pHc. 23).

[lepen 3amomneHueM (GopMbl PaCTBOPHOM CMECHIO €€ BHYTPEHHHE MOBEPXHOCTU

cJIeTKa MPOTHUPAIOT MAIIMHHBIM MaciioM. J[Jis oOeryeHust yKkiaaakd pacTBOPHOU cMme-
12



CH MOXXHO HCIIOJIb30BaTh METAJIMYECKYI0 HACaIKy, yCTaHABJIMBAaEMYI0 Ha (opmy.

[ToaroToBieHnyo Gpopmy 3aKpeIISIOT B LIEHTPE JIAO0PaTOPHON BUOPOIIIIOUIAIKH.
Cuayvana opmy 3amoynHs0T Ha 1...2 ¢cM pacTBOPHOM CMECHIO U BKIIIOUAIOT BHOPO-

IUIOIIAJIKY. 3aTe€M B T€UEHUE 2 MUH BUOpAaLMU BCE TpU THe3Aa (popMbl paBHOMEPHO

HEOOIBIIMMHU TOPIUSMU 3AMOHAIOT PACTBOPOM.

Yepes 3 MHH OT a) { 6) {
v .d “
Hayayia BUOpanuu BHO- A3
/ ) .
N -\\\\ b - U U
POIIOMANAKY OTKIHOYA- SN A\ X—
3 2
] —a
IOT U CHUMAIOT C Hee Lr
o
"
dopmy. BosmoxHno 3a- T
A )
noJiHeHue (opmbl MOJI- 4

HOCTBIO 3apaHCC C IIO-

E 3 “0

Pucynok 23 - Meramunueckas pa3beMHas popma i u3ro-

CJIOMHBIM HITBIKOBAaHHEM U

oc neﬂyiomeﬁ BI/I6paI_II/IeI71 TOBJICHHUS 00pa3IoB-0anouek (a) 1 Hacaaka K Hel (0)
1 — 32)KUMHOM BUHT; 2 — MOJIZIOH; 3 — MONEPEYHbIC CTEHKH; 4
Takxke 3 muH. M3nuiek pac- — MPOZIOJIBHBIC CTCHKH

TBOpPA CPE3AI0T CMOYEHHBIM BOJOM HOKOM, ITOBEPXHOCTh 00pa3LOB 3aryIaKUBAIOT U
3aTeM KaKIblii oOpa3er] MapKUpYIOT.
OOpazen; B popMax XpaHSAT B T€UEHUE NEPBBIX CYTOK (24 + 2) 4 HaA CTONMKE B

6 7 8, BAHHE C TUIAPABIMYECKUM 3aTBOPOM WJIM JPYTOM

MPUCTIOCOOJICHUH, O00ECTIeUnBAIONIEM BIIAXKHOCTD

Bo3ayxa He MeHee 90% (Hampumep, B MOJTUITHUIIE-

HOBOM ITaK€Te BMECTE C BJIAKHON TKAHBIO).

Uepes cyTku 00pasibl OCTOPOKHO BBIHUMAIOT

i 13 GopM U momenaroT Ha 27 cyT B Boay npu (20 £

Pucynok 24 — Ucnerrarensras manmn ~ 2)°C. CriycTs

28 cyt (1 + 27) TBepaenus oo

Ha MU pa3ubl UCIIBITHIBAIOT HA A3ru0 U CHKaTHE.

13



Jlnst onpenienieHust MapKu 1IeMeHTa 00pasiibl-0aouKu B Bo3pacTe 28 CyT ¢ MO-
MEHTa MX U3TOTOBJICHUS UCIIBITHIBAIOT HA U3THO, a 3aT€M KaXAYIO U3 MOTYYCHHBIX
MOJIOBUHOK - Ha CKaTHeE.

OO0pa31pI-0a109Kl UCTIBITHIBAIOT HA M3THO ¢ moMotibio Mammasl MUM-100 (puc.
24) unu peryaxkHoro npubdopa Muxasnuca. Ucnbitanne Ha n3ru6 Ha mamuae MU -
100 mpousBoadT cienyromum oopasom. CTpenky 2 ycraHaBiuBaroT Ha 0 mikansl 1,
nepeMertiasi BUHT C Tpy30oM 6 Bosb mpopesu 5. Obpasen-6anouky 11 ycranaBiamBaroT
Ha onopsl 13 u3rubarouero ycrpoicTBa (paccTtostHue Mexay leHtpamu orop 100
MM) ¥ MaxoBUKOM 12 co3paror nepBuuHoe HaTspkeHue Banuka 10. [lpu oTkinoHeHun
CTpeTKH 2 10 nAeneHus 4,5 mKansl HaTshHKeHue npekpamarot. [locme aToro, mogHumas
PYKOSITKY YIIpaBJIEHUS /, BKIIOYAIOT JEKTPOJIBUTaTeIh MAIIUMHbBI, KOTOPBINA TIepeme-
IIaeT C MOCTOSHHOW CKOPOCTBHIO MO OJHOMY KOPOMBICITY phluara rpy3 MOCTOSHHON
Macchl. KopoMbiciio 9 3Toro perdara cBsi3aHO C CEpbroil M3rMOAIONIETo YCTPOUCTBA.
[Ipu mepemenieHuy rpys3a IJIABHO YBEIMYMBACTCS YCWJIME HAa HUCIBIThIBaEMyl0 Oa-
JIOUKY.

MamuHa cHa0XeHa CUeTYUKOM 8, KOTOPbI aBTOMAaTHYECKH, B 3aBUCUMOCTU OT
MOJIO’KEHUS TPY3a, MOKa3bIBACT HANPsOKEHUE B Oanouyke B JaHHBIH MOMEHT WCIIBITa-
HUsA. B MOMEHT pa3pymieHus oOpasna KOpoMmbICio, Majaas, yaapserca o a0y 4
amopTu3aTopa 3 W BBIKJIIOYAET MalMHy. Ha cueTymke ocTaeTcs moka3zaHue mpenaesna
IPOYHOCTH TpH U3rnde. CHAB MOJTOBUHKH 0AN0YEK, PYKOSITKY YIPaBIECHUS OITyCKAIOT
B KpaiiHee HUKHEee TI0JIOKEHHE, a CYETYHK COpachIBaeT MOKa3aHUs 10 HYJIA.

[Tpu ucnbITanuy Ha U3TUO HA PHIYAXKHOM Mprubope Muxasnuca cieayer pyKoBO-
CTBOBAaThCA METOJMKOM, W3JIOKEHHOW BhIlIe B ja0.pad. No§, omucanHoi B pabote
«OmnpeneneHue MapKu THIICAY.

Jliis onpenienieHrs MapKu IIEMEHTa BBIYHCIISIOT CpeiHee apu(hMeTudecKoe u3 IByX
HauOONBIINX PE3YJIbTATOB, TMOJYYCHHBIX MPH HCIBITAHWUA Ha W3THO, W CpelHee
apu(PMETHIECKOE U3 YEThIPEX HAUOOJIBIINX PE3YyIHTATOB, MOJIYYCHHBIX MMPU HCTIHITA-

HUU Ha ckaTue. BeruuciaeHHble TakuM 00pa3oM 3HaueHus R, u Rix cpaBHUBAIOT C

14



tpeboBanusmMu ['OCTa s ompeneneHuss Mapku 1ieMeHTa (00a 3HauyeHUs JOJKHBI

OBITH HE HIKE TPEOYEeMBIX.

Tabnuya 8 -Mapku nopriaanauementa (IIL) n muakonopriaananeMenra

(LIIIILI)

Bun uemenra Mapka [Mpenen npounocru, MIlla (Krc/cmz). HE MeHee
npu u3rube MpU CKATHU
LLITTLL 300 4,4 (45) 29,4 (300)
ML LOTTL 400 5,4 (55) 39,2 (400)
ML LUTTL 500 5,9 (60) 49,0 (500)
1] 550 6,1 (62) 53,9(550)
L 600 6,4 (65) 58,8 (600)

Koumponwvnsie éonpocul Kk nabopamopuvim pavomam Ne5, No6

© © N o 00 &~ w D E

UTo BBI 3HAETE O BO3YIIHBIX U TUAPABINYECKHUX BSKYIINX Marepuaiax?
PacckaxunTte 0 MpOYHOCTH U CKOPOCTH TBEPACHHUS BSIKYIIUX.

[To kakuM mokaszaTessiMm MapKUPYIOT TUIICOBBIE BSOKyIIUE?

Kax uzmensiercs 00eM THIICOBOTO T€CTa MPHU TBEPACHUN?

Pacckaxxure 0 HETOKOTe U MEPEKOTe U3BECTH.

B dyem oTiimuune BO3AyIIHON U TUAPABINYECKON U3BECTU?

Pacckaxure 0 mpon3BOICTBE MOPTIAHALIEMEHTA.

Kak onpenensror Mapky nopriaHaueMeHTa?

Kakune nprunHbI BbI3BIBAIOT KOPPO3ZHIO IEMEHTHOTO KamMHs?

15



JIABOPATOPHAS PABOTA Ne 2

Onpenenenue rpaHyJIOMeTPHYECKOT0 COCTABA MecKa

Leab padoThI:
— OIpeJeeHNE HACBITHON TNIOTHOCTH, 36pHOBOTO COCTaBa, MOIYJISI KPYITHO-
CTH U COJIEpP’KaHUE BPEIHBIX TPUMECEH;
— o3HakomuieHue ¢ TpedoBanusiMu 'OCToB k meckam.
B pe3ysabTaTe BbINOJHEHUs J1a00PATOPHO PadOTHI CTYIEHT J0JIKEH
3Hamb:
— PpOJIb 3aIIOJIHUTEIIEH;
— KJacCU(UKALMIO 3aIOIHUTENEH 110 KPYITHOCTH 3€PEH;
— BpEIHbIE IPUMECH, BCTPEYAIOLIMECS B 3aIIOJHUTENE
ymemp:
— OMNPEEeIATh HACHIITHYIO IUIOTHOCTh U 3€PHOBOM COCTAB 3alOJIHUTENS;
— MOAYJb KPYITHOCTH TIECKa;
— HaJU4ue BPEIHBIX MPUMECEH B 3alI0JIHUTEIIE;
— MEX3EPHOBYIO IyCTOTHOCTh KPYITHOTO 3aMOJHUTEIIS. .
MarepuaJbi:
— TIECOK CYXOM KBAapLEBBIM — 5 KT
Oob6opynoBanmue:
— CTaHJIapTHBIN HAOOP CHUT;
—  COCYJ BMECTUMOCTBIO 11M°;
— COBOK;
— BECHI TOProBbI€ C HAOOPOM THPB;

— Men3ypka BMectuMocThio 100...50- cm®

16



ITopsioK BBINOJHEHHS JIA0OPATOPHOI PadOTHI:
1. Onpeoenenue 3epnosozo cocmasa necka

Bricymennyro npo0Oy mecka Maccoit 1 Kr mpomycKaroT 4epe3 CTaHAapTHBIN Habop
cut (5; 2,5; 1,25; 0,63; 0,315 u 0,16 mm). OcTaTku Ha KaxkaoM M3 CUT a (wacmmuvie
ocmamku) B3BEILIMBAIOT C MOTPEUTHOCTHIO S T. Takke B3BEIINBAIOT MbLIb, MPOIIEIITYIO
yepe3 cuto 0,16 MM 1 ocTaBiIyrocs Ha oaAo0HE. Pe3ynbTaTel 3aHOCAT B Ta0nmiy. Jla-
Jiee BBIYMCIISIIOT 3HAUYEHUS YaCTHBIX OCTATKOB, @ B % W 3aHOCAT BO BTOPYIO CTPOKY Tao-
JIMIEL 9

Tabnuua 9 - Pe3ynbraThl mpocenBaHus Necka

TokazaTemm Pasmepnl oTBEpCTH CUT, MM Ee%(go; -
5 25 1,25 063 | 0315 | 016 [0 e
OcTaTKHu 4acT-
HbIE 4, T
To ke, %
OcTaTKu noJi-
unle 4, %

3areM pacCUUTHIBAIOT HOJHble OcmamKku A Ha KaXIIOM CHUTE, KaK CyMMY YacTHBIX

OCTaTKOB Ha IAaHHOM CHUTE M BCEX BBIIIIEIISKAIITNX, HAITPHUMED:
Aogz= a5+ @125+ aoss

Jlariee TOJCUMUTHIBAIOT OOIEEe KOJUYECTBO MPOCESTHHOTO TECKa, PABHOE CyMME
YaCTHBIX OCTaTKOB Ha cUTax U mojjioHe (mpoxop depe3 cuto Ne 0,16) u onpenesnstor
MOTEPH TIPH MTPOCERBE.

[TpuromHOCTH TIECKA IO 3€PHOBOMY COCTABY JUIS MCIOJB30BAaHUS B OSTOHAX Ompe-
JCTISIFOT, CTPOSI KPUBYIO MIPOCEUBAHMSI TIECKa U CTaHIapTHBIC KPUBBIE (CM. puc. 25).

J1J1s OIIEHKHM 3€pPHOBOTO COCTaBa MECKa M €ro MPUTOJHOCTH JIJIsl IPUTOTOBIICHUS Oe-

TOHA pe3y/IbTaThl MPOCEUBAHMS (110 TIOJIHBIM OCTaTKaM) HAHOCST Ha rpaduk (puc 25.)
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Pucynox 25 - I'paduk 3epHOBOrO COCTaBa Mecka:
A% 1 - morryckaemast HYDKHSS TPaHUIA KPYITHOCTH TIecKa
I (Mx =1,5);
‘ 2 - peKOMEeHyeMast HIDKHsISI TPaHUIa KPYITHOCTH
niecka (Mk = 2,0) nns 6eToHoB Kiacca B15 u BoItnie;

20

40

. §® J 3 - pekoMeHayeMast HIDKHsISI TPaHUIa KPYITHOCTH
E@V necka (Mk = 2,5) s 6etoroB B25 u Bbiie;
-y 4 - norryckaemasi BepXHsisl TPaHUIa KPYITHOCTH Tiec-
ka (Mk = 3,25) mist pacTBOpPOB OETOHOB (3aITPUXOBAHHAS
100082&63 1,25 25 D S\"’ 00JIacTh - TIECKH, JIOMYCTHMBIE JIJISl UCTIOJIL30BAHMUS B Pac
TBOpax |
OeToHax)

Ha rpaduke Ha ocu aOcCIicC B OINPENEIeHHOM MaciTade OTKJIAIBIBAIOT pa3Mephl
oTtBepcTHil Ha cutax ¢ cetkoi Ne 0,16; 0,315; 0,63; 1,25; 2,5 u 5, a no ocu opaAUHAT -
3HAYEHUS TOJHBIX OCTATKOB HA COOTBETCTBYIOMIUX cHUTax, %o. [lomydeHHbIE TOUKU CO-
EAMHSIOT JIOMaHOW JIMHKUEW. Eciin KpuBasi, XapakTepu3yrollas 36pHOBOM COCTaB UCIIbI-
TYeMOI'0 TeCKa, PacroiaraeTcsl B 3alITPUXOBAHHON 4YacTu Tpaduka, TO TaKOW MECOK
MPU3HAIOT TOJHBIM JJIsl TIPUTOTOBJICHUS OeToHa. Ecnu kpuBasi pacrosaraercsi BbIIIIE
3aIITPUXOBAHHOM YaCTH, TO MECOK CUUTAECTCS MEIIKUM, a €CJIM HUXKE - KPYIHbIM. B mec-
Ke JJ11 OETOHOB M PAaCTBOPOB HE JOITYCKAETCSl HAJTMUKE 3epeH pazmepoM Oosee 10 mm.
3epen pazmepoM ot 5 10 10 MM He 1oJpKHO OBITH Oostee 5 % 1o macce. KomudecTtBo
MEJKHUX YacTull, mpomeammx yepe3 cuto Ne 0,16, He moimkHO nipeBbimath 10 %.

3epHOBOM COCTAB MECKa XapaAKTEPU3YETCS TAKKE MOLYJIEM KPYITHOCTH My, KOTOPBIN
BBIYHCIISIIOT ¢ TOYHOCTHIO 110 0,1 o dhopmyae:

M, = (A2,5 + A1,25 +..+ A0116) /100.

rae Azs, A12s, ...Ao 16 - TOJTHBIE OCTATKU HA CUTaX, Y%o.

KpynHoCTh necka onpenensitoT Mo MOIYJIF0 KPYMHOCTH M M MOJTHOMY OCTarKy Ha
cute Ne 0,63, % (cM. Tadm. 1).

Taxoke He0OXOIMMO CPAaBHUTH KOJMYECTBO MEJIKUX IMbUIEBATHIX MPUMECEH (TIPOX0/T
yepe3 cuto Ne 0,16 MM) ¢ TpeOOBaHUSIMU CTaHIAPTOB.

[lecku mst ctpoutensHbix padotr (I'OCT 8736-93) B 3aBUCMMOCTH OT 3€pHOBOIO
COCTaBa MOAPA3JIEISIIOT Ha CIEAYIONINE TPYIIIbI: KPYIIHbIE, CPEAHUE, MEJIKUE U OYEHb
MeJikue. J[ig KaXaou rpynnsl ECKOB 3Ha4eHUs My M MOJIHBIA OCTAaTOK HA CHUTE C CET-

koit Ne 0,63 1OJDKHBI COOTBETCTBOBAThH 3HAYCHUSIM, TIPHBEICHHBIM B Tabnwe 10.
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Tabmuna 10 - Knaccudukaiuys 1meckoB 1o 36pHOBOMY COCTaBY

Tpyria neckos M, IlomHEIHM OCTaTOK Ha
cutre Ne 0,63, % 1o macce
Kpynubii Csbiuie 2,5 Cabiue 45
Cpennnii 2-25 30-45
Meaxuii 1,5-2 10-30
OueHb MeJIKHIA 1-15 Jo 10

JIJ1s BBIMIOJHEHHUST JAHHOM J1abopaTopHOM paboThl MOATPYIIY CTY/IEHTOB pa3duBa-

JICHTaMH CMEXHBIX OpHUTra/l.

Ipumep. Tlocne npocenBanus HaBecku necka 1000 r macca 4acTHBIX OCTATKOB

10T 10 TPU-YETHIPE YEJIOBEKa, U Kaxkaasi OpHUrajaa ornpenessieT 3€pHOBOM COCTaB MecKa.
CTyneHTsl Kax10i Opurajsl IpoCEenBarOT Mpo0y Ha HAOOpe CTaHAAPTHBIX CHT, IOCIE
Yero pacCUUTHIBAIOT YACTHBIE U MOJIHBIE OCTaTKU HA CUTAX B MPOLIEHTAX, & TAK)KE BbI-
YUCTISIOT MOJIYJIb KPYIHOCTH Tiecka. Pe3ynbTarhl 3aHOCAT B TaOJIUIly OTYeTa JJIsl J1ab0-
PaTOPHBIX M MPaKTUYECKUX paboT. B 3TOM ke oTdere Mo MmojydeHHBIM pe3ybTaraM
KaX/IbIH CTYIEHT CTPOUT IpauK 3€pHOBOIO COCTaBA UCIBITAHHOIO Necka. /[ cpaBHe-

HHA pCKOMCHIAYCTCA HAHOCUTHL Ha rpa(bmc KPHBBIC COCTaBa IICCKOB, UCIIBITAHHBIX CTY-

IecKa Ha KaXXJIO0M cHTe cocTaBmiia: Mys= 120 r; My 5= 180 1; Myez= 220 r; Mo 315 = 320

r; Mo 16 = 140 1, mpouwno uepe3 cuto ¢ cetkor Ne 0,16 — 20 .

BbraucinM 4acTHbIE OCTATKH HA CUTAaX IO MPUBEICHHOM Ha C. 2 (opMmyTie:
azs=Mys/ m-100=120/1000-100 = 12 %;
a125= M5/ M -100 =180/ 1000-100 = 18 %j;
aoe3 = Mgsz/ M 100 =220/ 1000-100 = 22 %;
o315 = Mozis/ M -100 =320/ 1000-100 = 32 %;
ao16= Moag/ M 100 =140/ 1000-100 = 14 %;

BbraucinM nosiHbIE OCTaTKH HA cUTax 1o (opmyore:

A25= azs=12 %;

A15= azst aips= 12+18 = 30 %:;

Aoz = az5+ a125tapss = 12+18+22 = 52 %,

Aoz15= az5+ a15 Taest aosis = 12+18+22+32 = 84 %;
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Aoie= azst ai s tapsst apzist Aol = 12+18+22+32+14 = 98 %:;
PGSYHBTaTBI OIIPCACIACHNA YaCTHBIX MW IIOJIHBIX OCTATKOB HA CHUTAaX HCIIBITYCMOI'O
MeCKa 3anuiemM B Tadmuiry 11.

Tabmuua 11 - Pe3ynpTaThl mpocenBaHus mecka

Pa3mepbl 0TBEPCTHI CUT, MM [Ipo
X0
Hoxasaten 5 2,5 1,25 | 063 | 0315 | 016 e
pe3 cuTo
No 0,16
OcraTku yact- i 1 1 2 3 1 20
HbIE d, T 20 80 20 20 40
o 1 1 2 3 1
To :xe, % - 2 8 9 9 4 2
OcTaTKkn noJIHbIe 1 3 5 8 9
A, % ] 2 0 2 4 8 ]

Hanecennas Ha rpaduk (cM. puc.25) noMaHast IMHUS, XapaKTepU3yIoIasi 36pHOBOM
COCTaB HCIIBITHIBAEMOTO TECKA, PACTONIOKEHa B 3alITPUXOBAHHOW oOnactu rpaduka,
YTO CBUJIETENILCTBYET O PUTOJHOCTH IECKa JUIsl PUTOTOBICHUS OETOHA.

Mozynb KpymHOCTH TIeCKa BBIYHCIMM TI0 (OopMyIie:

M, = (A215 + A1,25 + Agezt Agais + A016) /100 = (12 +30+52+84 + 98)/100 =2,76.

[To 3HaueHUSIM MOJTYJIsE KPYMTHOCTH (2,76) 1 MOJHOMY OCTAaTKy Ha CUTE C CETKOM No
063 (52%) ucnBITEIBAEMBIH MIECOK OTHOCUTCS K KPYITHOMY TiecKy (cm. Tad. 10).

JUis yMEHBIIEHHs] pacxojla IEMEHTHOr0 TecTa CleAyeT IMPUMEHSTh pacTBOpP C
MaJIOM ITyCTOTHOCTBIO M HAMMEHBIIIEH CYMMapHOM MTOBEPXHOCTHIO YacTull. KpyrHbIi
MECOK MMeEEeT HEeOOJBIIYI0 MOBEPXHOCTHh 3€pPEH, HO 3HAYUTENbHYIO ITYCTOTHOCTD.
Memnxkuii sxe, Ha000pOT, 00J1aJaeT MEHBIIEH MyCTOTHOCTHIO, HO OYEHBb OOJIBIIION CyM-
MapHOW MOBEPXHOCTHIO 3epeH. [loaTomy 11s oslydeHusi O€ToHa TJIIOTHOM CTPYKTY-
pBI [IPY HAMMEHBILIEM PACX0JI€ IEMEHTA 11eJIECO00pa3HO MPUMEHATh KPYIHbIE IECKH,
coJieprKallie ONTUMAIbHOE KOJIMYECTBO CPEIHUX U MEJIKUX YACTHII.

2. Onpedenenue HACLINHOU NJIOMHOCMU NECKA PA3TUYHOU 6/IANCHOCIU

Jliis pabotel 6epyT ipoOy cyxoro mecka maccoit 2 kr. Hackimayro Maccy ompeje-
JIMIOT C MOMOINBIO LWIMHAPHYECKOTO COCYlda BMECTUMOCTBIO 1 am® (3apaHee Hamo

OTPENEIUTh Maccy MycToro cocyaa Me, r). CoBkoM ¢ BbICOTHI 10 ¢cM mecok 3achinaroT B
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MEPHBIN cOCy 10 TeX MOop, MOKa MECOK He 00pa3yeT KOHYC Haj KpasMu cocyna. M30bI-
TOK TECKa CPEe3al0T BPOBEHb C KpasMHU, U COCYJ C MECKOM B3BEIIMBAIOT, OMPEIEIIsis
Maccy Mecka B cocyaie My = Mgiy— Me, T My - MAcca COCYa C TIECKOM.
3areM Bcro poby (2 KT) CyXoro mecka cOOUparoT B TA3UK BMECTHMOCTEIO 3...4 nm3
0 o 3
U YBIAXKHSIIOT 10 5 %. J{nst aToro mensypkoit ormepsator 100 cM® BoJbl U BBUIMBAIOT €€
B [IECOK, KOTOPBIH TIIATEIbHO MEPEMEIINBAIOT IO TOCTHKEHHSI PAaBHOMEPHON BIIAYKHO-

CTH BO BceM 00BbeMe. YBIIa)KHEHHBIHN IISCOK HACKINAIOT B MCpHBIﬁ CcoCyad BMCCTUMOCTBIO

1 av (Tak JKe, KaK U CyXOi IIECOK - 6e3 yraoTHeHns). COCyJI ¢ HECKOM B3BEIIMBAIOT U
pHaC’ Kr/MJ

2000
1800 /]
1600 /

1400 \\J

0 5 10 15 20 W, %

-

1200

1000

Pucynok 26 — V3MeHene HACHITHOM MIIOTHOCTH TECKA Prac KI/M°, TP U3MEHEHHH €10 BIAKHOCTH
W; %

BBIUMCIIIOT MacCy HaXOISAIIETOCS B HEM TIECKa 110 YKa3aHHOU (hopMyIie.

DTy oneparyio IOBTOPSIOT eIle 3...4 pasa, TOBOJIS BIAXKHOCTD B3STOM MPOOHI TIECKa
(2 xr) mocnenoBarensHO A0 10, 15 1 20 % (17151 MEIKOTo TEcCKa BO3MOXKHO U 10 25 %).
3aKkaHYMBAIOT WCIIBITAHUE TPU TOW BIAKHOCTH, KOT/Ia HAJ TOBEPXHOCTHIO TECcKa
HAYHET BBICTYIIATh BOJA.

[TomydeHHBIE TaHHBIC 3aHOCST B TAOJIUITY 12, IO HUM BBIYUCIISIOT HACBITHYIO TUTOT-
HOCTb TIECKA U CTPOST rpaduk M3MEHEHUS MJIOTHOCTU TECKA (Puac) B 3aBUCUMOCTH OT
ero BiaxHoctu (Wn) (cm. puc. 26).

[lecok u3aMeHsIeT CBOIl 00BEM U COOTBETCTBEHHO HACHITTHYIO TUIOTHOCTH TIPHU U3Me-
HEHUU BiIaKHOCTH B mipenienax ot 0 go 20 %. Ipu Bnaxuoctu 3...10 % mioTHOCTH TIEC-

Ka PE3KO CHIKAETCSI IO CPABHEHUIO C TUIOTHOCTBIO CYXOTO Tecka (puc. 26), moToMy 4To
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KaXKZasi [IECYMHKA [TOKPBIBACTCA TOHKUM CII0E€M BOJbI, IIECUNHKU arperupyrorcs KOMO4-
KU, 1 00Iuii 00beM Iecka Bo3pactaeT. [Ipu nanbHeiemM yBeIMueHnn BIa)KHOCTH BO-
Jla 3aMO0JIHACT MEK3EPHOBBIE ITYCTOTHI IIECKA, BBITECHSA BO3IyX, M IUIOTHOCTH IECKa
CHOBa yBenuuuBaeTcs. VI3MeHeHNs HaCBIITHOM IUIOTHOCTH I1€CKA IPYU U3MEHEHUU BIIaX-
HOCTH HEOOXOJIMMO YUUTBIBATh IPHU JO3UPOBKE MECKA IO 00BEMY.

Tabmuua 12 - Pe3ynpTaThl HCIIBITAHUI

Bnaxxnocts necka W, % o macce
0 5 10 15 20 25

ITokazarenu

Jlo6aBKa BoOabI, CM°

Macca necka B CO-
cyae, r

HaceinmHuas njior-
HOCTBb NecKa, Kr/M°

Xoxa padoThl
1. Pacuer cocTraBa 0eTOHa

Pacuet cocraBa 6eTOHHON CMeCH 3aKIII0OYaeTCsl B yCTAHOBJICHUH Hanbosee
PAIMOHAIIBHOTO COOTHOIICHUS MEX]y IL€MEHTOM, BOJOW, TMECKOM, TpaBUEM WM
eOHeM. DTO COOTHOILIEHHUE JOHKHO 00ecneynBaTh HEOOXOIUMYIO YI000yKIaabIBa-
€MOCTb IS MPUHATOTO METOJIa YKJIAIBIBAaHHUS CMECH, a TaKKe HEOOXOIUMYIO MPOU-
HOCTh B 3aJIJaHHBII CPOK C HAaWMMEHBIIIUM PAcXoJoM meMeHTa. MIHorma BBOIST TaKkxke
TpeOOBaHUs MO MJIOTHOCTH, BOJOMPOHUIIAEMOCTH, MOPO30CTOMKOCTH H JIp.

JIJisi IpOeKTUpPOBaHUSI COCTaBa OETOHA HEOOXOJAMMO WMETh CJEAYIOIINE
HCXOJHBIC JaHHBIC: Ha3HAUeHHWE OeToHa; TpeOyeMyro MapOYHYIO MPOYHOCTh OCTOHA
Ha cxarhe (B Bo3pacte 28 nHel); TpeOyemyro ya000yKIIaIbIBa€MOCTh OCTOHHOM
CMeCH; BUJ M MapKy (aKTHBHOCTb) IIEMEHTA; IUJIOTHOCTh HCTHHHYIO, CPEIHIOI U
HACBIITHYI0 BCEX KOMIIOHEHTOB; 3€PHOBOI COCTaB HAMOJIHHUTENECH W IMyCTOTHOCTH
KPYITHOTO 3aIOJIHUTEIIS.

Omnpenenenre coctaBa OETOHA YaIle BCETO MPOBOAUTCS MO aOCOIIOTHBIM
obbemam (Metomuka npod. b. I'. CkpamraeBa). Pacuer u monbop OeToHa BeaeTCs B

cneny}omeﬁ MMOCJICAOBATCIIBHOCTU: OIIPCACIIACTCA paCcXod BOABI, OIIPCACIIACTCA pPac-
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yetHbiM nyteM B/II, (LI/B); ycranaBnuBaercss pacxoj IieMeHTa Ha 1 m3 OeToHa;

OIIPCACIIACTCA paCxon 3alOJIHUTEIICH.

1. OpueHTHUPOBOYHBINA pacxo ] BoAsl Ha 1 M3 OETOHHOM CMECH OMPEEISIETCS B 3aBU-

CUMOCTH OT 33J]aHHOW TIOJIBM’KHOCTH WJIH KECTKOCTH (MapKH MO yI000yKIIaIbIBa-

eMmocTH) (Tabu. 1).

1) [TabGnu4HbIC JaHHBIC CIIPABETUBHI Tl OETOHA C TIECKOM CPEIHEH KPYITHOCTH

Mk=2,25 1 BogonotpeOHOCTBIO0 7 %. [Ipu mpuMEeHEeHNY ecka MHOUM KPYITHOCTH U BOJIOTIOTPEOHOCTH PacXo/l

BOJIbI YBEJTMUUBAIOT (MM YMEHBIIAIOT) HA 5 J1 Ha KXIBbIH MPOLEHT YBENUYCHUS (MM YMEHBIIEHHUS) BOAOTIO-

TpeOHOCTH:
Moynb KpymHocTH MK 1.5 20 125 (3,0 |35
BonomotpedonocTs Br, % 10 |8 6 5 4

2) [[Ipr npUMEHEHUH MYIIIOJaHOBBIX [IEMEHTOB PAcXo 1 BObI yBen4nuBaroT Hal5...20 1.

3) |[Ipu pacxone nementa cpbiie 400Kr

1 M3 GeToHa pacxon
BOJBI YBEITMYMBAIOT Ha
1 1 Ha kaxxaeie 10 kr

temeHTa cBepx 400 kr

3aBUCHMOCTHh MAPKH 0€TOHA 0T MAPKHU LEMEHTA

Mapka M150 [ M200 | M250 | M300|[M350{ M400 | M450 | M500 |M600|
OeToHa
Mapka 300 300 300 400 | 400 500 550 550 600
LIEMEHTA 400 400 500 | 500 600 600 600

Ta0muna 3

23



Ko punueHT, y4YUTHIBAIOIIMHA KA4€CTBO 3al0JJHUTE el

A (LI/B <
XapakTepucTruKa 2,5) A (LB > 2.5)
3aroJHUTENeH OeTOHA
BricokokauecTBEHHEIE 0,65 0,43
PsanoBrie 0,60 0,40
[ToHmxeHHOrO KayecTBa 0,55 0,37

[Ipumeyanue:
1)K BBICOKOKAYECTBECHHBIM MaTepHajaM OTHOCATCS: IIeOCHb M3 TUIOTHBIX TOPHBIX MOPO/T

BBICOKOW MTPOYHOCTH; MeCOK onTuMaiibHOM KpynHocty 1o ['OCT u noptiaHaueMeHT
BBICOKOM aKTUBHOCTHU 0€3 JJ0OABOK WJIM C UX MUHUMAJIbHBIM KOJUYECTBOM; 3aIOJHHU-
TEJIU YUCTHIC, TPOMBITHIC, (PPAKIIMOHUPOBAHHBIE C ONTUMAILHBIM 3€PHOBBIM COCTa-
BOM.

2)PsimoBele MaTepHajbl — 3allOJIHUTEIM CPEIHET0 KavyecTBa, OTBEYAIOIIUE TPEOOBAHMSIM
I'OCT, nopTianAleMeHT CpeAHEN aKTUBHOCTH WJIM BBICOKOMApPOYHBIN ILJIAKOMOPT-
JIAHILEMEHT.

3)Marepuanbl MOHMKEHHOTO KadeCTBa: KPYIHBIC 3alOJHUTEIM HHU3KOM MPOYHOCTH H

MCJIKHUC IICCKH, ICMCHTDBI HHU3KOW aKTUBHOCTH.

10

B cootBerctBum ¢ TpedoBanusamu CHull 82—02-95 «denepanbubie (TUIIO-
BbIC) DJIEMEHTHBIE HOPMBI PacXo/a IIEMEHTa IIPU U3TOTOBICHUN OCTOHHBIX H Kelle30-
OCTOHHBIX M3JIEINA M KOHCTPYKIMI» MUHUMAIIBHBIN Pacxo]l IEeMEHTa B OETOHE TPH-
HuMaeTcs paBHbIM 200 kr/m3, 1S JKe1e300€TOHHBIX KOHCTPYKIIMM ¢ pacyeTHOU pa-
Oouelt apmaTypoil MUHUMAaIbHON HOpMOI siBisierca 220 kr/m3, ans 0eTOHOB, pado-
TAIOIIUX B arpeCCHUBHBIX Cpefax, MUHUMAJIbHBIA Pacxoj IeMeHTa cocTaBisieT 250

Kr/m3.
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4. Pacxoj KpyIMHOTO M MEJKOTO 3allOJIHUTEICH OmMpeenseTcss UCXOIs U3
CJICTYIOIINX TTOTOXKCHHH:

a) 00beM IJIOTHO YJIOXKEHHOro OeToHa (MPUHHUMAIOT B pacuere paBHBIM |
M3uau 1000 1m3 6e3 ydeta BO3AYIIHBIX MyCTOT) ClaraeTcsi U3 00beMa 3epeH MEIKO-
ro U KPYIMHOT'O 3aMoJHUTENeH 1 00beMa IEMEHTHOTO TECTa, 3alOJIHSIONIETO MyCTOTHI
MEX/1y 3€pHAMHU 3allOJIHUTENEH. Y paBHEHUE, BHIPAXKAIOIIEE 3TO MOJIO0KEHHE U Ha3bl-
BaeMO€ ypaBHEHHUEM a0COIIOTHBIX 00BHEMOB (4), MOXKET OBITh MPEJICTABICHO B Clie-

AYHOHIEM BHUAC:

/pu + B/p+I1/pn+K/pk=1,
rae 1, B, IT u K — pacxoasl cOOTBETCTBEHHO IIEMEHTA, BObI, ITeCKa M KPYITHOTO 3a-
ITOJIHUTEIIS, KI/M3;
pII, PB, PI, PK — IJIOTHOCTH COOTBETCTBEHHO IieMeHTa (Tabj. 5), BOJIHI,

IICCKa U KPYIITHOI'O 3aIll0OJIHUTCIIA, Kr/M3.

11

0) MyCTOTHI MEXIY 3€pHAMH KPYIMHOTO 3alOJHUTENS JOJHKHBI OBITH 3a-
MTOJTHEHBI PACTBOPHOM YaCThIO C YUETOM HEKOTOPOU pa3JBHKKHU 3€PEH, BEIMUMNHA KO-

Topoit onpenensercs kodhdunmrentom pasasuxku Kpasn (5):

L/pu + B/pe+I1/pn= K/pak*xViyct.kxKpasn, (5)
TJIe PHK — HACBIITHASI Macca KPYIHOTO 3alOJHUTENS, KI/M3,
VIIyCT.K — OTHOCUTENbHBIA 00bEM IMyCTOT (ITyCTOTHOCTh) KPYIHOTO 3aNIOJIHUTETIS,

KOTOPBIN ompesensercs no Ggopmyie:

Vnyct.k= 1 — (pHK/ pK). (6)
Pemras coBmectHo (4), (5) ypaBHeHUs TToydaeM (pOpMyJIbl Jis onpeere-

HUS pacxo10B kpymHoro 3anoiaautens K, kr/m3,(7) u necka I1, kr/m3(8):
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K=1/((Vmycr.x/ pak)*Kpazn+1/pk),
[=[1-(L/pu+B/ps+K/pK)]*pm. (8)

KoadduimenT pa3aBuxkd HaXOAUM 110 Ta0. 4.

Tabnuua 4

(7)

KosgpuuueHT pasaBuKKy 3epeH JJIM IVIACTUYHBIX 0€TOHHBIX cMecel

Pacxon Kpazn mpu B/1]
eMeHrTa Kr/m3 0,3 04 05 0,6 0,7 0,8
250 — — — 1,26 1,32 1,38
300 — — 1,30 1,36 142 -
350 — 1,32 138 144 - —
400 1,31 140 146 - — —
500 1,44 152 156 - — —
550 152 156 - — — —

[Tpumedanue — 7151 aKECTKUX OCTOHHBIX cMecel mpu Menkux neckax Kpaszn=1,05,

cpennux 1,1, kpynueix 1,15.

12
Tabauma 5
O0beMHast Macca M IVIOTHOCTDH IIEMEHTOB
[[10THOCTB,
Bu niemenra OO0ObemHas macca, Kr/M3
Kr/m3
[lopTinaHaLEMEHT U €ro
[Pa3HOBUIHOCTHU
(cynb(haToCTOMKHUH, 1000-1400 3000—-3300
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ruapoOoOHbIH,

M1aCTU(PUITUPOBAHHBIN )

[Ty11110;1aHOBBIN OPTIAHIEMEHT 950-1300 2700-2900

[ImakonmopTIaHALIEMEHT 1100-1400 2800-3100

5. O6bemHas macca 0eToHHOU cMecu pO.c., Kr/m3, onpenensercs no ¢op-
myiie (9):
p6.c.=LI+B+K+II. (9)

6. CoctaB 6€TOHA YaCcTO BHIPAKACTCS B OTHOCHTEIBHBIX SIMHUIIAX TI0 Mac-
ce u 00bemy. [Ipu >TOM 3a enUHMIYY IPUHUMAETCA Macca WiIu 00bEeM IIEMEHTA, BbI-
paxkast KOJIMYECTBO APYTHX KOMIIOHEHTOB IO OTHOIIICHHIO K IIEMEHTY.

CocraB 6etona o macce (10):
LI/LIT : B/IT : T/ : K/L=1 : B/IT : TI/1] : K/LL. (10)

CocraB 6eTona o oosemy (11):

Vu/Vo : Vi/Vu : Vk/Vu=1 : Vu/Vu : Vx/V1, (11)
rae Vi, Vi, VK — 00beM 1eMeHTa, M3, TIeCKa U KPYITHOTO 3aIlOJTHUTEIIS, OTpeIes-

totest o popmynam (12), (13), (14):

Viu=1000x11/pa, (12)
Vii=1000xI1/pH, (13)
Vk=1000xK/pHK, (14)

TJIe PHII, PHII, PH3 — HACHITTHBIC MAacChI IIEMEHTa (Ta0J1. 5), IecKa, KpYITHOTO 3aIoTHH-
Tens, Kr/M3.
[Ipu BeIpakeHun coctaBa 6eToHa Mo o0vemy B/L] ykaspiBaeTcst OTaeIBHO

10 Macce.
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[TomyueHHBIH cocTaB O€TOHA Ha3bIBaeTCA JaOOPATOPHBIM, TaK KaK B pacye-
Te OepyTCs 3alOJIHUTEH B CyXOM COCTOSTHUU. [Ipyu Ha3HaUYeHWH MTPOU3BOICTBEHHOTO
cocTaBa 0€TOHA yYUTHIBACTCA Bjara, KOTOPYIO COAEpKAT 3aMOJHUTEIH, U UX PACXO]l
00JIbIIIe HA BEIMYMHY BIQXKHOCTH, 8 PACX0]T BOJBI COOTBETCTBCHHO MEHBIIIC.

7. Ilpu u3rotoBnieHUU OETOHHOU cMecH €e 00beM OyAEeT MEHBIIE CyMMap-
HOTO 00bEMa MCXOJTHBIX KOMIIOHCHTOB Ha BEIMYMHY YIUIOTHEHHS CMECH IIPH Tiepe-
MEIIMBAaHUU. Y MEHbIIEHUE 00beMa OETOHHON CMECH YYuThIBaeTcs KoddduimeHTom

BbIXoj1a 6eToHa [ (15):

B=1000/( Vu+ Vi+ Vk). (15)
KoaddummenT Beixoma 6€ToHa B 3aBUCHMOCTH OT ITYCTOTHOCTH 3aIlOJIHH-
TeJel u cocTtaBa OeToHa HaxoauTcs B penenax 0,6—0,75.
3Has kKod(phUIMEHT BhIXOJa OETOHA M PAcXO]] MaTepPUAJIOB, ONMPEICIICTCI

JO3UPOBKY MaTepUaJIOB Ha OJUH 3aMeC OETOHOMEIIAIKHA EMKOCTBIO V 110 (hopMyJiaM

(16), (17), (18), (19):

LIV=(BxV/1000)xL1, (16)
TIV=(BxV/1000)xI1, (17)
BV=(BxV/1000)xB, (18)
KV=(BxV/1000)*K, (19)

rae LIV, I1V, BV, KV — koan4ecTBo IeMeHTa, NecKa, BOJbl U KPYITHOTO 3aIIOJTHUTENS

Ha OJMH 3aMec OCTOHOMENIAJIKH EMKOCTBIO V, KT.

I[TPUMEP
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PaccuntaTh coctaB 6eToHa mapku 300 B Bo3pacte 28 CyTOK HOPMaJIbHOIO
TBEpJICHUS, MPETHA3ZHAYEHHOTO [IJIi MU3TOTOBJICHUS IUIUT MOKPBITHS MPOM3JaHUM.
VYcaoBus sKcIITyatanuy TWIAT HOpManbHbIe. Ocanka KoHyca OETOHHOW cMecH 5 ¢,
METO]1 YIUIOTHEHHUS BUOPAIMOHHBIN.

PaccunTtaTh KOTUYECTBO IEMEHTA, MECKA, BOABI U KPYITHOTO 3aMOJTHUTEIS
Ha OJIUH 3amec OeToHOMeanku eMKocThio 200 1.

JlanHble 0 MaTepHaax.

1)Ilecok: kBapueBbld (Momynb KpymHOcTH MEK=2,25, pn=2680 xr/m3,
HachInmHasg Macca pH= 1510 kr/m3.

2)"paBwii: rpaHUTHBIH, pk=2650 kr/M3, HachITHas Macca pHK= 1530 kr/m3,
NpeieNibHasE KPYIMHOCTH 3¢peH 10 M.
3)LIeMeHT: IIIaKOTIOPTIAH/IICMEHT.

Pacuer:
1.ITo Tabn. 1 maxomutcs pacxon Boasl B=200 kr/m3.

2.0mnpenensiercss U3 GopMysbl MPoYHOCTH OeToHa (1) leMEHTHO-BOAHOE
(ILI/B) oTHO1IEHUE, HEOOXOIUMOE JIJIs TTOTYUCHHUS 3aJJaHHOM MapKu OeTOHa!
R28=AxRu x(1I/B +0,5),

1151 6eToHOB Mapok Huxe 500 numeem:

1I/B= R28/( AxRu1)+0,5.

N3 Tabn. 3 koaPuIMeHT, yIUTHIBAIOIINI KaueCTBO 3aIll0IHUTENEH, OepeT-
cs s psaoBeix A=0,6:
L1/B=300/( 0,6x500)+0,5= 1,5, B/11=0,67.

3. Ompenensercs pacxon remenTa L, kr/m3, 6eTOHHOM cMecH, HCXOIsI U3
(bopMyIIbI:
[1=Bx1/B,
1= 200x1,5= 300 xr/m3.
[To Tabmn. 5 Haxonarcs ero xapakrepuctuku: pi=3,0 r/cm3, pai=1300kr/m3.

4. Pacxon KpyITHOTO M MEJIKOTO 3allOJIHUTEIIEH.
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Jiist pacyeTa pacxojia KpyImHOTO 3allOJIHUTENS ONPEIeseTCss OTHOCUTEIb-
HBII 00bEeM MyCTOT (ITyCTOTHOCTH):
Vnyct.k=1- ( par/ px)=1-(1530/2650)=0,42 nonu ot obmiero oovema.
Conepxanue kpyrHoro 3anoiaautens K, kr, cocraBurt, 6epst Kpaza= 1,4 no tat6:m. 4:
K = 1/((Vnyct.x/ puk)xKpazn+1/pk)= 1/((0,42/1530)x1,4+1/2650)=1316 xr/m3.
Pacxon necka I1, xr/m3, cocTaBur:
=] 1—~(1/pu+B+K/pk) ] xpn=(1—300/3000+0,2+1316/2650))x2680=536 kr/m3
16
Takum 06paszom, pacxo MmaTeprasioB Ha | M3 GETOHA COCTaBIISIET:
neMmeHT — 300 kr;
Boaa — 200 kr;
rmecok — 536 xr;
rpaBuii — 1316 kr.
5. OpueHTHpOBOYHAs 00BEMHASI Macca OETOHHON CMECH:
p0.c.=l{+B+K+I1=300+200+536+1316= 2352 xr/m3.
6. JJabopaTtopHbIii cocTaB 0€TOHA IO MAaCCE B OTHOCUTEINIbHBIX €AUHUIIAX:
L/1T - B/ : TI/10, : K/LO=1 : 0,67 : 1,77 : 4,37.
Jnist BeIpaxkeHus 1a00paToOpHOro cocTaBa O€ToHa M0 00beMY BHaUaje pac-
CUUTHIBAIOTCSI 00bEMbI MaTEPUATIOB:
Vii=1000x1/pau=1000%x300/1300=231 am3,
V=1000xIT/pam= 1000x536/1510=355 nm3,
Vk=1000xK/puk= 1000x1316/1530=860 nm3.
17
CocraB no o0beMy:
Vu/Vo : Vi/Vo : Ve/Vu=1 : Vo/Vu : Vk/Vu==1:154: 3,72
npu B/I] = 0,67.
7. YMeHbllleHHe 00beMa OETOHHOW CMECH YUYUTHIBAETCS KO3PPUIIUEHTOM

BBIXO1a OeToHa [3:

B=1000/( Vir+ Vi+ V) = 1000/(231+355+860)=0,69.
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C yuetroMm koaduimenTa Bpixoaa 0O€ToOHa U pacxojia MaTepralioB Onpeie-
JISIeTCS UX JI03UPOBKA HA OJMH 3aMec OETOHOMEIIaNKH eMKOCThIo 20011
LIV=(BxV/1000)x11=(0,69%200/1000)*x300=41 xr,
[TV=(BxV/1000) xI1=(0,69%200/1000) x536=74 «r,
BV=(BxV/1000) xB=(0,69%200/1000) x200=28 «r,
KV=(BxV/1000) xK=(0,69%200/1000) x1316=182 kr.

JIABOPATOPHAS PABOTA Ne 4

HcnbiTanue apMaTypbl V1A ’KeJ1e300eTOHHBIX l/I3I[eJII/Il7[

Heab: MMETh MPEICTABIEHUE O TEXHOJOTMYECKOM IPOU3BOACTBE apMaryphl,
O3HAaKOMJICHUE C BUAAMH apMaryp.
B pe3syJsbTare BbINOJHEHHS J1200paTOPHON Pa00ThI CTYICHT A0/IKeH
3Hamb:
— CBOWCTBa W palMOHaJIbHbIE 00JACTH IPUMEHEHHS B CTPOUTEIBCTBE YEP-
HBIX U [IBETHBIX METAJIOB,;
— MAapKUPOBKY CTaJIEH;
— BHJIBI CTAJILHOT'O MpOKaTa
ymembo:
— MPOBOJUTH UCHBITAHUS apMATYphI AJIs1 OETOHA U ONPEAEIATh XapaKTe-
PUCTHKY apMaTyphbl Ha pa3pbIB, U3THO.
MarepuaJnbi:
— o0pasibl apMaTyphl.
Obecneuenne:

— Tmpecc;
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— JIAHEHKa;
— IITaHT€HUUPKYJIb.
ITopsoK BBINOJIHEHHS JIA0OPATOPHOM PadOTHI:

I[JISI HUCIBbITaAHUA CTAJIM HAa PACTAKCHHUC N0 pa3pbiBa UCIIOJb3YIOT HUJIMHAPUYC-

320 : : 450 CKHE U IUIOCKHE 00pa3Iibl,
220 330
— 200 p 280 } U3TOTOBJICHHBIC  MYTEM
%) Rl__F .
FIvT) N COOTBETCTBYIOILIEN MeXa-
450
L )
e f, 350 sal 330 HUYECKON 00pabOTKH.
215
250 £ 0 t
f { R
I I (7] 4 90
=20

Pucynok 12 -O6pa3ubl cTanu ajs UCIIBITAaHUS Ha pacTshKe-

HHC.

O6pas3iib LWJIMH-

JAPUYECKON (POPMBI TOJKHBI UMETh COOTBETCTBYIOIIHE pa3Mepsl (puc.12).

OOpa3upl 11 UCOBITAHUS BBITAUMBAIOT HA METAJUIOPEXKYIIMX CTaHKax C JHa-
METPOM

paboueil yactu B 20MM ¢ roJIOBKOM, pa3Mep KOTOPOW 3aBUCUT OT POPMBI 3aXBa-
TOB pa3pbIBHOUW MaiuHbl. [lepexon oT paboueit yactu oOpasiia K rojoBkam, dhopma
KOTOPBIX 3aBUCUT OT KOHCTPYKLIUU MIPUMEHSIEMbIX 3aXBATOB, J0JKEH ObITh TUIaBHBIM.
HopmalibHBIMU HA3bIBAOT 00pa3Ilbl, y KOTOPBIX quameTp do paboueii yactu paBeH 20
MM, a JuiiHa pabodei yactu lg B 10 uimu 5 pas Oosbiire guamerpa o . OTKIOHEHHUS
pa3MepoB 00pa3lioB OT CTAHAAPTHBIX HE JOJKHBI MPEBHINIATh 3HAYEHUH, IPUBEACH-
HBIX B TaOMIE 5.

Tabnuna 5 - Jlomyckaembie OTKIIOHEHHS pa3MepoB 00pasiia CTaiu
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Huamerp ~ . K Th HanboJ b au-
",!” IMCT] Pasmepbi paGoveii acTi, M Pastocts nanbosbiiero u iau
oOpasion, MCHBIICTO JIHAMETPa 10 JUTHHE

MM 1o jutaMeTpy 1o Jutine paboueii yacTit oOpasit, MM

Mo 10 +0.] +0.1 +0,02

10 m Honee +0.2 10,2 +0.05

[lepen ucnplTaHUEM HUIUHAPUUIECKHE 0OpaA3IIbI
TIIATEIBHO U3MEPSIOT IPU MOMOIIY IITAHI€HIIUPKY-
JI1 UM MUKPOMETpA ¢ TOYHOCTBIO 110 0,5 MM cieny-
IOIUM 00pa3oM: auamerp Oy U3MEpSIOT B JABYX B3a-

HMHO IICPIICHAUKYJIPHBIX HAIIPABJICHUAX B TPCX MC-

CTax 1o JIJIMHE paboyei yacTu.

[Ipu ucnblTaHUM CTEPKHEN TUaMeTpoM 10 36 MM U IIPU HAJTMYUM Pa3phIBHON
MallyHbl OOJBIION MOIIHOCTH MOHO IOJIb30BaThCS HEMPABWIBHBIMU OOpa3LaMHu.
Ecnu sxe mpuxoauTcsl BbITAUMBAaTh 0Opas3el, TO HEOOXOAUMO MPEAOXPaHATh MOCIIE-
HUE OT Ieperpesa U Hakiena. J{Js u3roToBiaeHus] HaTypalbHBIX 00pa30B OTIHUIINBA-
10T OT CTEP>KHEN 00pa3Ibl COOTBETCTBYIOIIEH JUTUHBI.

3areM BBIYMCISIOT IUIONIA/Ib MOMEPEYHOro CeYeHHs oOpasla So M0 HauMEHb-
IIMM M3 ITOJTYYEHHBIX pa3MepoB ¢ TOUHOCTHIO 10 0,5%. Kpome Toro, Ha moBepxHocTH
o0Opaslia HAaHOCAT KEPHOM PHUCKU U U3MEPSIOT PACCTOSIHUE MEX]ly HUMHU - PACUETHYIO
amuHy obpasia lg - ¢ Tounocteio 10 0,1 Mmm. Ha o6enx rosoBkax kKaaoro oopasia
HaOuWBaloOT Kieiima (Homep oOpasia).

Cranp Ha pacTsSHKEHHME HCIBITHIBAIOT HA Pa3pbIBHBIX MalIMHAX PA3JIMYHOTO TH-
na.

Ha pucynke 13 nokaszan oOuiuii Bua yHUBEPCAIbHONW UCHBITATEILHON MAalllMHbI
tura Y MM-50.

[Toanexxanuii MCHBITAHKUIO 00pa3el MOMEIIAIOT B 3aXBaThl MAIIMHBI U LIEHTPU-
pytoT ero. Jlyis 3amucu quarpaMmbl pacTsbkeHus Ha OapabaHe aBTOMAaTHYECKOro ca-
MOTHMILYIIET0 Mpubopa 3aKperuiiioT MUUIMMETPOBYIO Oymary M yCTaHaBIUBAIOT

MaciITadbl Harpy30K U aedopmanuid. Ilocne ycTaHOBKM CTPENIKH LIKAlbl CHIIOU3ME-
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pUTENsl MaIlIMHbBI HAa HYJIb, BKJIIOYAIOT €€ JIBUTaTeb U UCIBITHIBAIOT 00pa3el] Ha pac-
TSOKEHUE JI0 MOJHOTO paspyuieHus. [Ipu 3ToM ciaeasT 3a HapacTaHHEM Harpy3kd IO
JABMKCHUIO CTPETIKU CUJIOM3MeEpUTeNs M 3a nedopmanuei obpasua mo auarpamme
nedopmanuu. Hapacranue Harpy3ku J0HKHO OBITH IJIABHBIM.

Pe3ynbTarhl UCHBITaHUS CTAILHOTO O0pa3ila Ha PacTsDKEHUE MOJIyYaloT B BUAC
3aBHCUMOCTHU MEXIy Harpy3koil u aedopmarnueii (puc. 14).

[IpsiMoi#t yyacTOK AuarpaMMbl pacTsbkeHHs (OT Hadajla KOOpJIWHAT J0 TOUKH 1)
MOKa3bIBaeT, 4To yauHeHue (medopmarmsi) obdpasma A | Bo3pacTaeT IpoOIopIiyo-
HaJIBHO MPUJIOKEHHON Harpyske p. Eciin o0pasen moABepruyTh pacTsHKEHHUIO HArPy3-
KOH, paBHOM WJIM MEHbIIEH pp, @ 3aTEM CHATh 3Ty Harpy3Ky, TO 00pasel npuMeT nep-
BOHAYaJIbHYIO JJIMHY, T. €. B HEM OyAyT OTCYTCTBOBaTh OCTaTOYHBIE JehOopMalnu.
Touka 1 Ha KpUBOIl pacTsKEHUSI COOTBETCTBYET npeoeny nponopyuoHarbHoCmu, T. €.
TOMY HauOOJBIIEMY HAIpPsDKEHUIO, IPH KOTOPOM PACTSKEHHE METajuia MpsiMo Tpo-

INOPLUMOHAJIBHO Harpy3Ke. JTO HanpsbkeHue O p, MIla, BBIYuCIAIOT 110 popmyIe:

4 G = pp
A 5 P g
0
2 3
st , TJIE pp — HArPy3Ka TP IPEJIeTie MPOTop-
N
'é. [roHaabHOCTH, H;
I\
N So — mepBOHaYaNIbHAS IUIOMA/b TIOTIE-
PEYHOro ceueHus obpasua, M2,

Yommenye, 42 i [lpu yBemmienun Harpysku (CBBILIC pp)

UCIIBITBIBAEMBIM 00pazell yIJIuHSIeTCs ObIcTpee,
4yeM Bo3pacTaeT Harpyska. Takum obOpaszom, mpo-

Pucynok 14 - Jluarpamma ge-
MOPUHUOHAIBHOCTh HAPYIIAETCHI.

dbopmanuii npu pacTsLKeHUH oOpasia
W3 MaIOyIJIEPOAKCTOl CTalH Ha nuarpamme 3TO mokazaHO KpuBOu 1-2,
KOTOpasi 3aTeM MEPEXOJUT B TOPU3OHTAIBHYIO 2-

3. Hanuuue ropu30oHTAIBHOTO y4acTKa YKa3bIBaeT HAa TO, YTO oOpasel] camMompou3-

BOJIHO BBITATUBAETCS (TEYET), XOTS HArpy3Ka OCTAeTCsl OCTOSTHHOM.
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HanpspkeHne, npu KOTOPOM MOSIBISIETCS. TEKYUYECTh CTaNIM, HA3bIBAIOT MIPENEIOM
TeKydecTU. PaznuyaroT npeaen TeKydyecTd (pU3NYECKU U MpeAesl TEKy4YeCTH YCIOB-
HBIU.

1. IlIpeden mekyuecmu puszuueckuii - HauMeHbIlIEE HAIPSDKEHUE, TIPU KOTOPOM
oOpaszer nedopmupyetcst 6€3 BUAUMOTO yBeInueHus: Harpy3ku. [Ipu ucnbitanuu o6-
paslia CTajM CIEIT 3a MOKa3aHUsMHU CTpeNKd cuionsmepureis. Kak Toiapko cranib
JOCTUTHET Ipeziesia TEKY4eCTH, CTpesika Ipudopa OCTaHABIMBAETCS, a 3aTEM BHOBb
HAYMHAET JBUTATHCS. 3HAUYCHUS HATPY3KH ps B MOMEHT OCTAaHOBKH CTPEJIKHU (DHUKCH-
PYIOT U IPUHUMAIOT 3a Harpy3Ky, COOTBETCTBYIOIIYIO Ipeneny TeKkyuectu os Mlla,

(pusnueckomy), KOTOPBIA BBIYUCIISIOT IO PopMyIie:

i€ ps — HAarpy3Ka IpHu npejene Tekyyectu, H;

So — mepBOHAYaNIbHAs IUIOIIA/b IIONEPEYHOTO CEUEHUs 0Opasua, M2,

2. IIpeden mekyuecmu ycnoenwlii Go, - HalpsHKEHUE, IPU KOTOPOM 00Opaszer
MOJIy4aeT OCTAaTOYHOE YJUIMHEHue, cocrapisoniee 0,2 % mnepBoOHAYaIbHOU JITMHBI.
Ero ompenensroT B Tex ciydasx, Korja IpH pacTsDKeHUH oOpasiia He 00HApYKUBAIOT
PE3KO BBIPAKEHHOTO SBJICHUS] TEKYYECTH, M TPeaesl TeKy4yecTu (PU3nYecKuili He Mo-
KET OBITh OMpe/IeICH YKa3aHHBIMU BBIIIE CITOCOOAMH.

3. Ilpedenom npounocmu npu pacmsaxceHuu - Ha3bIBAIOT HAMPSIKEHHUE, KOTO-
pPO€ COOTBETCTBYET MaKCHUMaJIbHOW HArpyske, MPEIIeCTBYIONIEH pa3pyIIeHHI0 00-
pasiia. MakcumalbHas Harpy3ka MOXKET OBITh JIETKO OTpejesieHa B MPOIECCE UCIThI-
TaHUS CTAJIBHOrO 00pasiia, TaK Kak Ha IudepoIaTax UCTIBITATEIbHBIX MAIIUH UMEET-
Csl BTOpasi KOHTPOJIbHAS CTPENKa, KOTOpasl YBJICKAETCS padodel CTPETKOW MAallliHbBI
710 KpaifHeTo MOJI0XKEHHS U (PUKCUPYET HanOoJbIIee OTKIOHEHHE paboYeil CTPENKH.

Ha auarpamme (cm. puc. 14) toukoit 4 3aduikcupoBaHa MakCUMalibHAs Harpy3-
Ka, KOTOPYIO BhIIEpKUBaeT oOpaser]. HaunHas ¢ 3To¥ Toukw, nedopmalius KOHIICH-
TPUPYETCS B KAKOM-JTHMOO OJTHOM MECTe, KOTOPOE HAYMHAET OBICTPO PACTITUBATHCS U
YMEHBIIATh TUIOMIAAh TorepeyHoro ceuenus. [Ipyu s3Tom Harpyska majmaer 70 TOUKH 5,

/i€ IPOUCXOIUT pa3phiB 0OpasIa.
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[Ipeaen mpoyHOCTH NpHU pacTskeHUH G p, MIla, BeraucisioT no popmyse:

r7Ie pp — HAaUOOJBITIAs HATPy3Ka, MPEAIIeCTBYIONIAs pa3pbIBy ooOpasna, H;
So— NmepBOHAYaNbHAS ILUIOIA/b IIONEPEYHOr0 CEYeHUs 00pasna, M2,
4. OmnocumenvHvim YOIUHEHUEM HAZBIBAIOT OTHOIICHUE MPUPAIICHUS PacueTHOU
JUTMHBI 00paslia mocie pa3phiBa K €€ IepBoHAYAIbHOW JynHe. [[ist ompenenenus ot-
HOCUTEJIHHOTO YAJUHEHHS MCTBITAHHOTO CTAThHOTO 0Opasiia 00e ero 4acTH IJIOTHO
MPHUKJIAJBIBAIOT OJHY K JPYrod W U3MEPSIOT JUTMHY oOpasiia rmocie paspbiBa l; (puc.
15).

3Ha4YeHHE OTHOCUTEILHOTO JIINHCHHA O, %, BEIYUCIISIOT 110 GOpMYIIE:
b 2 9

I1_|o

]b I T o= T %100,
m—] |

rae |; — nmuna oOpasia mociie pa3peiBa, MM;

Pucynke 15 - Onpenenenue lo — pacueTHas (HavanbHas) AJIMHA 0Opa3Iia,
OTHOCHTEIBHOTO YJIMHEHHUS 00- MM.
pasia.

OTHOCUTENIBHOE YJIMHEHUE BBIYHUCISIIOT KAk
cpenHee apuU(pMETHUECKOe W3 pe3yJbTaTOB BCEX

ONPEAECTICHUM.
Pe3ynbTaThl UCTIBITAHUHN CTAJIM HA PACTSKEHUE 3aHOCAT B OTYET IO J1abopaTop-
HBIM paboTaM U IO MOJIyYEHHBIM pe3yjbTaTaM, a TAaKXKe MO JaHHBIM, IPUBEICHHBIM B

TalJI. 2, ONPEeACIISIIOT MAPKy UCCIIEAYyEeMON CTalu.
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TaGmmia6 - MexaHHYecKHe CBOHCTBA VITIEPOJHCTBIX CTarell
0OBIKHOBEHHOT O KauecTBa

it s g o [pesen npounoctn : ok ,
Mapra crann [penen rekyueem, s OTrHocurennioe
; : MPH PACTARCHNM, g s
rpynist A MITa, ne menee yiunnenne, %
__Mlla -
Cr0 - He mence 310 2023
Crl en, ne - 320 - 420 31-34
C12cen, ne 200 - 230 340 - 440 29 - 32
Cr3cen, ne 210250 380 - 490 23-26
Cr4 cn, nc 240 - 270 420 - 540 21-24
Cr5len 260 - 290 460 - 600 17-20
Ct6 cn, ne 300 - 320 He menee 800 12-15

[Mpumeuanue. JONOAHTEALHBIC HHACKCH «CM» — CHOKOWHAS CTAND, «[1C» —
nosycnoxoiias cranb; B craau mapku Cr5I™ ne noBelcHHOC CoaepRaHie Mapramia.

Konmponwvuwie 6onpocul k nadopamopuvim pavomam Ne3, Ne4:
2. Tlo kakuM MeXaHUYeCKUM XapaKTEPHBIM IIPU3HAKAM OIPEICIISIOT MapKy
CTPOUTEIBHOU cTanmu?

3. KpaTKO H3JIOKHUTC MCTOAY UCIIBITAHUA CTAJIbHOI'O 06pa3ua Ha PacCTAXKCHUC.

S/



JIABOPATOPHAS PABOTA Ne 5

OmnpenesieHue npegesia NPOYHOCTH OETOHA HA CKATHE
Heab padoTbl: 03HAKOMUTBHCS C METOJIOM 3KCHEPHUMEHTAIBHOIO OINPEACICHHUS
npejesa IPOYHOCTH MaTepuaa Mpu CKaTUU U OLEHKU €r0 BOJIOCTOMKOCTH IO KO3(-
(UIUEHTY pa3MATUCHHS.
B pe3sysbTare BbINOJIHEHHS J12a00paTOPHO Pa00ThI CTYICHT A0/KeH
3Hamb:
— OCHOBHBIE CTPYKTYPHBIC XapaKTEPUCTUKU M CBOMCTBA CTPOUTEIHHBIX
MaTepUasos;
ymemp:
— ONpenessaTh U PACCUUTHIBATH MPEJEN MPOYHOCTA MaTepuaia Mpy CKaTUU
U €ro BOAOCTOMKOCTb N0 KO3(PPUIMEHTY pa3MATUYCHHUS.
MarepuaJnbi:
— 00pa3ipl-KyObl (He MEeHee 6 IIIT.) U3 3aTBEPACBIIETO TUIICOBOTO BSIKYIIETO
¢ pedbpom 2...5 cMm (pa3Mep 00pas3lloB 3aBUCUT OT MAaKCUMAJIbLHOTO YCHJIHA,
Pa3BUBAEMOT0 UMEIOITUMCS B JJa00OpaTOPHHU IIPECCOM).

OobopynoBanmue:
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— Tpecc TUAPABINYECKUN C CHIOU3MEPUTENEM WM MaHOMETPOM (MaKCH-
MaJiIbHOE ycuiue, pazBuBaeMoe npeccom, 10...100 kH);
— (dapdopoBas WM MeTAITUNYECKAs Yallka ¢ BOJOK;
— U3MEpPUTENbHAsS JTUHEHKA.
IHopsinok BbINOJIHEHNS JIA00OPATOPHO PadoThI:
1. IIpounocmuio Ha3bIBAIOT CBOMCTBO MaTepuasa COMPOTUBIISATHCS Pa3pyIICHUIO
MOJI ICUCTBUEM BHYTPECHHUX HANPSHKEHWM, BOSHUKAOIIUX OT BHEIIHWX HArpy3ok. [lon
BO3JCMCTBUEM Pa3IMUHBIX HAIPYy30K MAaTE€pUaibl B 3AAHUSIX U COOPYKEHUSIX HCIBITHI-
BAIOT Pa3INYHBIC BHYTPCHHNUE HATIPSDKEHUS (CKATHE, pacTsHKEHUE, U3TH0, cpe3, U ap.).
[IpodHOCTh sIBNISIETCS BaKHBIM CBOMCTBOM OOJBIIMHCTBA CTPOUTENILHBIX MaTepua-
JIOB, OT €€ 3HAYECHHsSI 3aBUCUT Harpy3ka, KOTOPYI0 MOKET BOCIIPUHUMATh JaHHBIA 3Je-
MEHT TpU 3aJlaHHOM ceueHuu. Eciam matepuan obnagaeT OOJBIION MPOYHOCTHIO, TO
pa3Mep CeUeHUs PIEMEHTa MOXKET ObITh YMeHbIIIeH. [IpOYHOCTh CTPOUTENBHBIX MaTe-
pPHAJIOB XapaKTEPU3yeTCsl MPEJIEIIOM MPOYHOCTH TIPU CKATUU, TIPU U3THOe U TIPU pac-
TshkeHuu. Ee onpeaenstor myreM ucnbiTanust o0pasios (puc.l) B mabopaTtopuu Ha ruf-
PaBIMYECKUX MPECCaxX Wi Pa3pbIBHBIX MAILIMHAX.
2. Ilpedenom npounocmu npu cHcamuu Matepuaia Ha3pIBalOT HAMIPSHKEHHE, COOT-
BETCTBYIOIIEE HArpy3Ke, MpU KOTOPOH MPOUCXOJUT paspylleHre oOpaslia Matepuara.

[Ipenen mpounocTH npu cxaTu Rex, Mia, OHpeI[eJ'ISHOT o opmyiie:

ch:p / S ’ a) ‘E‘{ ({)
| -1 8
rac p — pa3pymaromiasd Harpys3ka, BI: SJQ/PL%
KN ,0 J‘ \

H;

» 178 § .
ﬂicgyaﬂol%g;@ﬁph LT:I JUTIst Hﬁﬂ@%
I- Hasexatne, I|-na n3ru6y; 111- ne;
a- TUTOTHBII IPUPOJIHBINA KaMEHb;

- TIOPUCTBII IPUPOHBIH KAMEHB;
6-0CTOH,;
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S — mromanp IOIIEPEYHOIO 2- kupnud (KyO CKJIECH U3 JIBYX MTOJIOBUHOK);
O- TIEMEHTHEII pacTBOD;

CCUCHMUA 06pa3ua, MMZ. e- KUpIu4,
oHC- IPEBECUHA,
Jns  onpeneneHuss  npenena 3- CTab;

u — 1miIacrMacca
NPOYHOCTU TIPU CXKATUU 0Opa3Ibl

MaTepualia OJBEPratoT ICHCTBHIO CKUMAIOIIMX BHEIIHUX CHJI U TIOBOJAT J0 pa3pyllie-
Hus. McnbiTyemble 00pasipl JOKHBI ObITh MPAaBUIIBHON TeOMETpU-4ecKoi (HOpMeI
(xy0, mapasiesenuries, MUIMHAD).

OO0pa3ibl U3 MPUPOTHBIX KAMEHHBIX MaTepuaioB, UMEIOIMUX GopMy KyOOB, MOTYT
OBITh creayronux pazmepon: 50x50x50, 70x70x%70, 100x100% 100 mm. OOpa3ibl U3
IUIOTHBIX MaTEpHaIOB MO>KHO IIPUHAMATh MEHBILIETO Pa3Mepa, a U3 IIPOCTBIX MaTepua-
JIOB - OOJIBIIETO.

O0pa31pl KyOnueckoil popMbl U3TOTOBIISIOT IPU MOMOLIM CTIEHUATBHBIX JUCKOBBIX
nun. Ilpyu pacnmnvBaHuKM KaMmHs TOJ JIE3BHE MW BBOJSAT aOpa3vBHBIA MOPOILIOK B
CMECH C BA3KOW CYCIICH3UEH U3 TSHKEJION IIUHBL. /{711 O4eHb TBEPIBIX TOPHBIX MOPOJ,
HarpuMep KBapLUTOB, IPUMEHSIOT KOPYHIOBbIE, allMa3HbIe U Apyrue aucku. OOpasen
KaMHsI 3aKpEeIUISIOT 3aXBaTaMU CTaHKA M PACTIMIIMBAIOT [MOOYEPEAHO B TPEX HaIpaBJie-
HUSX.

JuameTrp 00pa3LoB - MWIMHAPOB MOKET ObITh 50 mim 80mM., a BbicoTa He Ooee
IBYX IUaMeTpoB. M3roTOBIATh HMIMHAPUYECKHE 00pa3libl U3 KAMEHHBIX MaTepUasioB
(Tpy TOMOIITU CHEIMATIBHBIX MOJBIX CBEPIT) 3HAYMTEIHHO IMPOIIE, YeM KyOudecKkue, Tak
KaK B oOpa3uax- Kybax Tpedyercs TiaTeabHas o00padoTKa IIeCTH TpaHen.

[ToaroToBneHHsie 00pa3ibl - KyObl WU HUIMHAPHI NPHUILTA(OBHIBAIOT Ha
NUIM(OBAIBHOM CTaHKE MO ABYM MPOTHUBOIOJIOXHBIM INIOCKOCTSAM, KOTOPBIE JTOJIXK-
Hbl OBITh MapajuieiabHbl. [IpaBUIILHOCTH TMIIOCKOCTEM MPOBEPSIIOT METAIMYECKUM
YTOJBbHUKOM M IITaHreHuupkyjem. [locne u3roroBneHus: o0pasibl HyMEpYIOT 4ep-
HOM Tymibto. [lapanienbHbIMU JMHUSAMHM YKa3bIBAlOT HANpPAaBJICHHE CIIAHIIEBATOCTH.
®dopma 1 pazMepbl 00pa3LOB PANTUYHBIX CTPOUTEIBHBIX MATEPUATIOB JTOKHBI COOT-

BeTcTBOBaTh TpeboBanusiM ['OCTa s KaXK10T0 BHIa MaTepyaa.
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I[J'ISI HCIIbITaHUA 06p33110B Marcpuajlia Ha CXaTue

P

MNPUMCHAIOT T'HAPABINYCCKHUC IIPECCbl U YHHBCPCAJIb-

HBIC HCIIBITATCIIbHBIC MAIllMHBbI. Hepej:[ HUCIIBITAHUEM

oOpa3zell OYMINAOT MATKOM IIETKOM WJIM TKaHbIO, B3Be-

= 53 MR

IIMBAIOT, OOMEPSIOT C TOYHOCTHIO 10 1 MM. U yCcTaHaB-
JMBAIOT Ha HIXKHIOKO OMOPHYIO IUTUTY Mpecca TOYHO IO
ee LIeHTpY. BepXxHIO OMOpHYIO IUIMTY MPHU MOMOIIU

BHHTA OIYCKAIOT Ha 00pa3el U IJIOTHO 3aKPEIUISIIOT €ro

MEXKIy JABYMS ONOPHBIMHU IUIUTaMH. 3aTeM, YOSAUBIIHCH B

IMPaBUIIBHOCTH YCTAHOBKHU 06pasua, BKJIIOYAIOT B I[GﬁCTBI/IG

Pucynok 6 - O6mmmii

BUL THJIPABIHYCCKOTO HAacocC Ipecca M AT Ha 00pasell HarpysKy, eles 3a CKOpo-
npecca ctbio ee HapacTanus (0,5 - IMma B 1c.). B MomeHT paspy-
meHus: oOpasia, T.e. B MOMEHT HauOoJIbIIeld Harpy3ku Ha

oOpas3ell, CTpesika OCTAaHOBUTCSI U TTONAET 00paTHO.

3TOT MOMEHT HEOOXOANMO 3a(DUKCUPOBATb.

Kaxp1ii MaTepran UCIBITHIBAIOT HE MEHEE YeM Ha Tpex oOpaslax. 3a OKOHYATEIb-
HBIA pe3ysbTaT MPUHUMAIOT CpellHee apu(MeTHUecKoe pe3ynbTaToB Tpex u Ooisee 00-
pa3uoB. Pe3ynbTaTel HCIBITAHUI KaK OTIENBHBIE, TAK U CPEIHUE 3aHOCAT B OTYET IO
J1ab0paTOPHBIM paboTaM.

3. Ilpedenom npounocmu npu u3zzube ONpeaCAIOT HA TEX )K€ Mpeccax, yTo U
npees NPOYHOCTHU MPH CKATHUH, OJIHAKO NMPUMEHSIOT CHEelUalIbHbIE IPUCIIOCOOICHUSL.
K HmwkHEW Onmopoy IIMTe Npu MOMOUIM ABYX IUIAHOK HNPHUKPEIJISIIOT IBAa KaTka
KOTOpBIE€ CIIYKaT OMOPOM IS UCHBITYyeMOro oOpasiia, a K BEpXHEH ONMOpHOU
IJIUTE TPU MOMOIIM TIAHOK — HOX u3ruba. OOpasibl U3rOTOBJISIOT COTJIACHO
I'OCTy na ucneiTyemblii MaTtepuain. Hanpumep, npyu UCIbITAHUA LIEMEHTA U3TOTOB-
nst0T 00pasibl — 6amouku pazmepom 40x40x160 MM., a MpU UCTIBITAHUH JPEBECUHBI
— 6anouku pazmepom 20x20x300 mM. Harpyska Ha oOpaserr nepenaercsi OJJHUM WU
JIBYMS TPy3aMH.

[Ipenen mpounocTu npu u3rude R,;,Mna, onpenenstor mo Gopmyse -
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® TIpU OJHOM COCPEIOTOYEHHOM Ipy3e M oOpasie — Oajouke MpsMo-
YTOJILHOTO CEYCHMS
Rusr = (3pl) / (2bh?),
® [IpH JIBYX PaBHBIX IPy3aX, PACIOJIOKEHHBIX CHMMETPUYHO OCH OAJIOUKHU:
R .= [p(l-2)] / (2bh?),
rZie p — paspylaromnias Harpyska, H;
| — mponer Mexay omopamu, Mwm;
a — pacCcTOsTHUE MEXIY IPy3aMH, MM;
b u h — mmpuHa U BEICOTA TONIEPEYHOTO CEUCHHS OATIOYKHU, MM.

[Ipenen npoyHOCTH NpU U3rHOE BBIYUCIISAIOT KaK CpeHee apu(PMETHUECKOE pe3yib-
TaTOB UCIIBITAaHUI Tpex 00Opa3IoB.

4. Ilpeoen npounocmu npu pacmsmsxcenuu ONPEICISIOT Y TaKUX CTPOUTEITBHBIX
MaTepUasioB, KaK JPEBECHHA, CTPOUTEIbHBIE CTAJH, MJIACTMACChl, PYJIOHHBIE KPOBEIb-
Hble MaTepuasibl. OOpaslbl M3rOTOBJSIIOT OOBIMHO B BUJE JIBYCTOPOHHHUX JIOINATOK;
dhopmy 1 pazmep o0pasiioB onpenessitoT mo cooTBeTcTByomUM 'OCTaM Ha UCTIBITY-
€MbI MaTepHall.

[lepen ucnpITaHUEM KU3MEPSAIOT LIMPHUHY U TOJIIMHY 00paslia ¢ TOYHOCTHIO J0
0,01 MM., mociie yero odpasell 3aKperlisioT B 3aKUMbI pa3pbIBHOW MamvHbl. Harpy-
*aroT oOpazer] paBHoMepHO ¢ 3agaHHOM ['OCTom ckopocteio. Ilo cumonsmepuTento
MAaIIMHbI ONPENEISIOT MAaKCUMANIbHYI0 Harpy3ky.llpeaen npoyHocTy npu pacTsKeHUH
Rp, MIla, BerumcisoT 1o gopmysie:

Ro=p/So,
r7ie p — paspyluiaronias Harpyska, H;
So- HepBOHAYAIBHAS TUIONIAIb MOIIEPEYHOTO CEUEHHsT 00PasIia, MM,

[Ipenen mpoYHOCTH MPHU PACTSKEHUU BBIUUCIAIOT KaK cpefHee apudmernyeckoe
pe3yJIbTaTOB UCHBITAHUHN TPeX 0Opa3IOB.

5. Hcnvimanue obpazyos: I'nnicoBbie 00pa3ibl-KyObl HyMEPYIOT, (HOMEpP CTaBAT
Ha MOBEPXHOCTH, KOTOpas Oblia OOKOBOW Mpu (POPMOBAHUU), U3MEPSIOT ILIONIAb

3aHyMEpPOBAaHHOW MOBEPXHOCTHU U 3aHOCST MOJIyY€HHbIE 3HauUeHus B Tabi. Ne 3.
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O6pazupl genst Ha aBe rpynnbl: Ne 1, 2, 3 u Ne 4, 5, 6. O6pasubl nepBou
TPyl UCHIBITHIBAIOT CYXUMH, BTOPOM - MOMENIAIOT B BOJY NEPe] UCIbITAHUEM Ha
10...15 MHUH B 3aBUCHUMOCTH OT pa3MepoB oOpasiia.

Cyxue u BiaXHble 00pa3ipl MOMEIIAIOT B IIPECC 3aHyMEPOBaHHOU (OOKOBOIN)
MOBEPXHOCTHIO BBEpX. OINMyCKAIOT IUIUTY Ipecca 10 MOBEPXHOCTH O0Opa3la U Harpy-
XKaroT o0paszer;. MOMEHT pa3pylIeHUs] ONPEEISIOT 10 OCTAHOBKE W Hayary oOpaTHO-
IO X0J1a CTPEJIKU CHIIOM3MepUTeNsi (MaHOMETPa) U BU3YaIbHO I10 MOSBICHUIO TPEIIUH
Ha oOpasue. Paspymaromee ycunue Fpas, (MM IOKa3aHHE MaHOMETpPA) 3aHOCAT B

TabauIy 3

Ta6numa 3- Pe3ynbTaThl HCTIBITAHUT

Oo0pa3sen
Hoxazarenn CyXou BOJIOHACHIILICHHBIN
1 2 3 cpea- 4 5 6 cpen-

HsA HsA

T11011a/T6 TIOTIEPEUHOTO CEUESHHUS, M2

[Tokazanus manomeTpa, klla
Pazpymaromee ycunue, kH
[Ipenen mpo4YHOCTH MIPH CHKATHUH,
MlIla

[Ipu KCIIOJIB30BAHKMM TIPECCOB ¢ MAHOMETPAMH Pa3pyINAOIIEe YCUIUE PACCUH-
TBIBAIOT 110 (hOpMYyJIE:
Fpasp =P X S,
TJI€ p - TIOKa3aHWE MaHOMETPa B MOMEHT paspyluenus obpasia, klla;
S, - IIoIaAb MOPHIHS Mpecca, M2,

[Ipenen npounoctu nipu cxatuu (MIIa) paccunThiBatOT 1o popmye:

R =Fpup/ A,

rie A - Iomaas MOMepeyHOTO CEUCHHs 00pasiia, M.
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[To pe3ynbpTaTam HUCIBITAHUN CYXUX W BOJIOHACHIIICHHBIX 00pa3IOB OMpeIes-
IOT CPEIAHIOO MPOYHOCTH THUIICOBOTO KAMHS B CYXOM M BOJIOHACBIIIEHHOM COCTOSIHUH,
U ee 3HaYeHHue 3aHOCAT B Ta0JI. Ne 3.

®du3nveckoe COCTOSHUE MaTepualia OKa3bIBAaeT OOJIBIIOC BIMSHHAC Ha 3HAYCHUE
MPOYHOCTH 00pa3ioB. [IpoYHOCTh KAMEHHBIX MATEPHATIOB B CYXOM COCTOSIHUH TIOYTH
BCET/Ia BBIIIEC TIPOYHOCTH TOTO K€ MaTepHalia B HACBHIIIICHHOM BOJIOM COCTOSIHUH. DTO
YUUTBIBACTCS KOA(DDHUITUCHTOM pa3MATUCHHUS.

6. Koagppuyuenm pazmacuenusn K., ONUPENETSIOT KaK YaCTHOE OT JICJICHUS
CpeaHero apu(MeTHIeCKOro 3HAUCHUS TIpeieia MPOYHOCTH MPHU CIKATHH 00pa3IioB, HC-
MIBITAHHBIX B HACHIIIICHHOM BOJION COCTOSIHMHU Ry, ;Ha TIpEIET MPOYHOCTH 0Opa3IioB B CY-
XOM COCTOSIHAM Reyy

Bo10CTOHKOCTh UCIIBITYEMOI'0 MaTepHalia OIICHUBAIOT 10 KO3(DPUIIUEHTY pa3-

MATYCHUA

KpasM: RHac/ Rcyx
re Ry, — Ipenen npoyHoCTy B BOJOHACKIIIEHHOM cocTosiHuu, Ml la;
Reyx — mpenen npodyHocTH B cyxoM coctostHuu, MlITa.
[1o nomydyeHHOMY 3Ha4€HUIO K05y JETAIOT BBIBOJ O BOJOCTOMKOCTH THIICOBOTO

KaMH.

Koumponwnwie 6onpocwl k nadvopamopuvim paoomam Nel, No2

1. KakoBa Meroauka ompeereHus: mpenesia MPOYHOCTH MPU CKATUU 00pasiioB
MartepuanoB?

2. UYro Takoe kodhGHUIMEHT pa3MATUCHUS U KaK €r0 BEIYHCIISIOT?

3. Ilpu momoiy kakoro mpubopa ONpenessitoT UCTUHHYIO TJIOTHOCTh KAMEHHBIX
MaTepuaaoB?

4. Yto Takoe CpelHsAs MIOTHOCTh MaTepHalia U Kak e€e ONpeAeiaioT y o0pa3ioB
MPaBUJILHOM reoMeTpuieckor Gopmbi?

5. M3noxure nocienoBaTeabHOCTh ONPEETeHUsI CpeaHEN MIIOTHOCTU MaTepuaia

MCETOAOM I'MAPOCTATHICCKOI'O B3BCIIIMMBAHUS].
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Kakum o6pa30M OIIpCACIIAIOT HACBIIIHYIO INIOTHOCTD CBIIMYYHX MaTepI/IaJ'IOB?
Yro Takoe BOAOIIOIIOIICHHUC MaTepI/IaJ'Ia?

H3noxute MCTOJAUKY OIIPCACIICHUA BOAOIIOIIIOMICHUA KUPIIN4YaA.

© o® N o

[Ipu kakoil Temieparype OCYUIECTBIIETCA 3aMOPaKMBAHWE U OTTAaUBaHUE
KHpIIAYa IPU ONPEAETIEHUN €r0 MOPO30CTOMKOCTH?

10.JInst KakuX 11esielt ONpeAesiioT MOPO30CTONKOCTh CTPOUTEIBHBIX MATEPHATIOB?
11.0t1 4ero mMoryt paspymaTbCcsi MaTepHUajbl HAPYKHBIX KOHCTPYKLUMHA 3AaHUNA U

COOPY’KE€HHUI B 3UMHUI NIEpHOJ?

JIABOPATOPHAS PABOTA Ne 6

HcnpITanue H KOHTPOJIb Ka4ecTBa 0eTOHA He Pa3pyIIaoIiM CII0CO00M

Heap padoTel: onpeaeneHne NPOYHOCTU OETOHA B PA3JIMUHBIX MECTax keje300e-
TOHHBIX M3JIETUI 0€3 UX pa3pylIeHUs.
B pe3yibTare BbINOJHEHUS JJA00PATOPHOM PA00ThI CTYACHT JI0JI2KEH
3Hamb:
— KiaccuguKaiuo OETOHOB,
— CBOMCTBA TSKEJBIX U JIETKMX OCTOHOB,
— 0COOEHHOCTH TBEpJICHUSI OETOHA,;
— XapakTepUCTHUKH MPOYHOCTH OETOHA
ymemu:
—  OMpeNeNsITh MPOYHOCTH O€TOHA B 00pa3Iax Ha CKaTHhe U HKele300eToHa
Ha U3ruo;
OTIPENENSITh MPOYHOCTh OETOHA YIBTPO3BYKOM
MarepuaJbl:
— 00pa31pl OETOHHBIX KyOUKOB.

Oob0ecneuenue:
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— [IApUKOBBIA MOJIOTOK M. A.Dduznens.
— aranoHHeli MostoTok K.11. Kamkapoga.
— Tpubop yIbTpa3ByKoOBOU «beTony;

— IOTAHTCHIUPKYIIb

IHopsaok BeINOTHEHUsI JIa0OPATOPHOI padoThI:

PaCCMOTpeHHOC BBIIIC OIMPCACIICHUC IIPOYHOCTH OeToHa

M0 pe3yibTaTaM UCIBITAHUN Ha CKaThe 00pa3loB-KyOOB HE

300

BCErJa OTPa)kaeT ICHCTBUTEIBHYIO IMPOYHOCTH OETOHA B

KOHCTPYKIHUAX. KpOMe TOro, 4aCTo BO3HHKACT H€O6XOI[I/I-

MOCTb JOIOJHUTCIBbHO OIPCACINTL IMPOYHOCTDH OetoHa B

OoJiee O3 JHUE CPOKH, YeM Mpemnoaraiocs paHee. Onna-

25

KO OTCYTCTBHE KOHTPOJIBHBIX 0Opa3lloB HE MO3BOJIAET 3TO
caenarb. He npencraBnsieTcs BO3MOXKHBIM OLIEHUTh MPOYHOCTh OETOHA paHee BO3-
BEIEHHBIX JKEJIE300€TOHHBIX KOHCTPYKIIMM U coopykeHui. B mocnennue roasl pas-
paboTaH psAJl MEXAHUYECKUX U (PU3NYECKUX METOJOB, MO3BOJISIIOLIMX OMNPENETUTH
MIPOYHOCTH OE€TOHA B PA3JIMYHBIX MECTaX >KEJIE300€TOHHBIX U3/ICIUNA U KOHCTPYKIIHIA
0e3 ux pa3pyIlieHusl.

B MexaHu4ecKknx MeToJax MCIOJIb3YIOTCS pa3iIudHble TPUOOpPbI, OCHOBAaHHBIE Ha
MPUHITUIIE 3arayOseHust B 0eToH 0oifka (1apuka) Mpu yaape ¢ Onpeaei€HHON CUTon
U MOJYyYEHUs 3HaYEHUs TUIACTUYECKOU AeopMaliy, a TaKKe Ha MPUHIUIIE OTCKOKa
OT MOBEPXHOCTH OETOHA W MOJIydeHHUs 3HaueHus ynpyrod nedopmaruu. K takum
npubopamM OTHOCUTCS IAPUKOBBIN MOJIOTOK KOHCTPYKIMU . A.Du3znensi, 3TaJOHHbBIN
monotok HUMMocctpost koncTpykiuu K.I1.

Kamkaposa, npu6op cuctemsr KM u ap.

Pucynok 27 -. IllapukoBbIii Llapuxoswiii monomok koncmpykyuull.A. @uzoens
MOJIOTOK KOHCTPYKIHUN
U.A.Ouznens (puc. 27) COCTOUT U3 CaMOT'0 METAJUTMUECKOTO MOJIOTKA

710TKa Maccoit 250 rpaMm, KOTOPBI C OJJHOM CTOPOHBI 3a0CTPEH, a ¢ Apyrou (ynap-
HOM) OKaHYMBAETCS BPAIIAIONIMMCS MIAPUKOM C 3aBaJIbIIOBAHHOU cdhepruueckoil ya-

CTBIO THE3/a, U AepeBsiHHON pyuku jyinHOM 300 MM u maccoit 100 r. Tlpu ynape mo-
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JIOTKOM IIApUK BMUHAETCS B OETOH U 00pa3yeT JyHKY, INTyOMHA KOTOPOM 3aBUCHUT OT

IMPOYHOCTH OeroHa. beron CICAYCT UCIIBITBIBATE CO CTOPOHBI OOKOBBIX HOBerHOCTeﬁ

1 KOHCTPYKLUH, MPEABAPUTEIILHO OYUCTUB HX OT
14 \
i \ IIBUIM U MOCTOPOHHUX IpeameroB. [lpu ucnsita-
> HHUH CO CTOPOHBI BEPXHEH MMOBEPXHOCTU HaMeya-
0
o = €MbI€ MECTa YAApOB JOKHBI OBITh OUUIIICHBI
: s y N
e = OT CcJ1a00# LIEMEHTHOM IIJIEHKH.
5 10 15 20 25 30 35
Mpoynocms Gemona wa cxamue, Mia

Pucynok 28 - I'paduk 3aBUCUMOCTH MEXKIy AHAMETPOM JTYHOK U IPOYHOCTH OeToHa

J1J1s1 OLIEHKHU MPOYHOCTH OETOHA B JAHHOM MECTE KOHCTPYKIIMU HEOOXOAUMO Clie-
naTh He MeHee 6-10 yapoB MOJIOTKOM M U3MEpPUTH (¢ TouHOCThIO 110 0,1 MM) mua-
METp, MOJYYUBIIUXCA JYHOK IITAHTCHIUPKYJIEM WM YBEJIMYUTEIBHOU TIpagyupo-
BaHHOU nynon ¢ 10-kpaTHbIM yBenudeHueM. JIuMeTp JIYHOK BBIYMCIAIOT KaK Cpej-
Hee apupMeTHYECKOe OJIM3KUX IO 3HAYEHUIO JuaMeTpoB 4-6 nmyHoOK. JIyHkH, moity-
YEHHBIC NPU HEYETHOM YJape, a TakkKe 00pa3oBaHHBIC MPHU TMOIAJAHUN IIAPUKA B pa-
KOBUHBI WU II€OCHb, HE U3MEPSIOT.

[IpoyHOoCTh OETOHA B JAHHOM MECTE KOHCTPYKIUH OMPEAETSIOT, NOIb3YsCh rpadu-
KOM 3aBHUCHMOCTH JUaMmeTpa JyHKH OT npouyHocTu (puc. 28). Tou-
HOCTh JJAHHOT'O METOJIa B 3HAYUTEIIbHON Mepe 3aBUCUT OT YMEHUS U
OTbITa paOOTHUKA, BHITIOJIHSIOIIETO UCTIBITAHUS.

Meton omnpeneneHus: IPOYHOCTH OETOHA 2MANOHHBIM MOJIOM-
kom HUUMoccmpos koncmpykyuu K I11. Kawxaposa (puc. 29) 3a-
KJIF0YAeTCS B TOM, YTO MPHU yAape UM IO MOBEPXHOCTH XKeye300e-
TOHHOW KOHCTPYKIIUU OJHOBPEMEHHO 00pa3yroTCs JiBa OTIEYaTKa:

HepBhIi qruameTpoM ds Ha OeToHe, BTOpol auameTpom O, Ha BBe-

JACHHOM B MOJIOTOK 3TAaJIOHHOM CTCPZKHC. 3a KOCBEH-

Prcyrok 29 —Dranomnsii  HYIO XapaKTEPUCTUKY MPOYHOCTH OCTOHA MPUHUMAIOT

monorok HMMMoccrposs koH-

erpykiui K I, Kamkaposa otHomenue Jgs: d,, MO KOTOPOMY OIPEAENISIOT MPOY-
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HOCTh O€TOHA B JJAHHOM MECT€ KOHCTPYKIIMU. DTAJOHHBIN CTEpKEHb U3TOTOBJICH U3
crainu Ct3 gnunHoit 150 u nnamerpom 10 MM,

KOHCII CTCPIKHA 3a0CTPCH.

Pucynok 30 — omnpenenenue
JUuamMeTpa oTnedarka Ha Oe-
TOHE YIJIOBBIM MacmTaboMm yr-
J0BO# MacmTad; 2 — u3Mepsie-
Masi JIyHKa

DTanoOHHBIM MOJOTKOM HAaHOCAT He MeHee 10 yapoB B pa3IMYHbIX TOY

KOHCTPYKIIHUH. Bo BPCMs HCIIBITAHUA HGO6XOI[I/IMO CJIICOIUTHb 3a TCM, YTOOBI OCh I'O-

JIOBKH MOJIOTKA ObLIa MNCPIICHANKYJIAPHA ITIOBECPXHOCTHU HWCHBITEIBAEMOM KOH-
CTPYKIHH.
ds/ d>
TN
28 "
26 \
24
22
2 \\‘
" N~
1.6 \\\'
1.4
1.2
'z 6 10 14 18 22 2 30 34 38 a2
Speden npowwocmit, Mila

Pucynoxk 31 - I'pacduk 1i1s1 onpenesnieHus: IpoOYHOCTH OETOHA, MPUTOTOBJICHHOTO Ha IieOHe

[Tocne kaxmoro ymapa JTaJOHHBIA CTEPKEHb TMEPEABUTAIOT TaKHUM 00pa3oM,
YTOOBI PACCTOSIHUE MEX]y LIEHTPAMU COCEIHUX OTIEYaTKOB ObLIO HEe MeHee 10 mm.

VY aapel 0 NOBEPXHOCTH UCIIBITHIBAEMOI KOHCTPYKLIMU HAHOCST TaK, 4TOOBI paccTo-
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SHHE MEXAY OoTreyaTkamu He npesbimano 30 mM. /luamerp yHOK Ha OETOHHOI TO-
BEPXHOCTU U 3TAJIOHHOM CTEP)KHE H3MEPSIIOT C TOYHOCThIO 10 0,1 MM yrioBBIM
macmrtabom (puc. 30), COCTOAIIMM U3 JIBYX CTaJbHBIX W3MEPHUTENIbHBIX JHUHEEK,
CKJICTIAHHBIX MO/ YTJIOM.

[IpouHocTh GeTOHAa B KOHCTPYKIUSAX yCTaHa-BIMBAIOT Mo rpaduky (puc.31l) co-
IJIACHO BHIYMCJICH-HOMY oTHoIIeHuto ds : d, kKak cpemHee aprupMe-THISCKOS pe3yIib-
tatoB 10 ygapoB mosoTka. [lonydennsie Takum 00pa3oM 3HaueHUsl Ry cripaBeniu-
BHI JIJIs1 O€TOHA C BIAXKHOCTHIO 2-6 %. B cilyuae mOBBITIICHHOM BIaXHOCTH 3HAYCHUE
npenena MpoYHOCTU O0e-ToHAa HEOOXOAMMO YMHO-KUTh Ha KO3(PPUIIMEHT BIAKHOCTH
K, npunn-maembiii npu BiaaxHocty 8 % - 1,1 u npu Brnaxunoctu 12 % - 1,2. Tlpu
MOKpo# noBepxHocTtu 6etona K; =1 /4.

[Ipu koHTpoOJIE MPOUHOCTH OETOHA B KOHCTPYKUMSIX 0€3 MX pa3pyLICHUS UCIOJIb-
3ylOTCSl M Jpyrue npuOopbl MexaHU4ecKoro naeuctBus. Hampumep, ckiepomerp
OMIII-1, npenHa3HavyeH AJis ONpeneNeHUsl MPOYHOCTH OETOHA Ha CHKaTHE B Juana-
30He 5-40 MIla B GETOHHBIX U KEJIE€300€TOHHBIX KOHCTPYKLHUSAX U U3IEIUAX METO-
aom ympyroro orckoka mo 'OCT 22690.1.-77, TOCT 22690-88.

[IpyuHIMI KEMCTBUS CKIEPOMETPA OCHOBAH HA yJape ¢ HOPMUPOBAHHOM 3HEPIU-
ell Oolika O MOBEPXHOCTh OETOHA M M3MEPEHHM BBICOTHI €r0 OTCKOKA B YCIIOBHBIX
eAVHUIAX MIKaJIbl TprOopa, SIBISIOENHCS KOCBEHHOW XapaKTePUCTUKON MPOYHOCTH
OeToHa Ha cxKaTue.

[IpouHOCTH OETOHA ONPEAEIAIOT MO IPALYUPOBOYHBIM 3aBUCUMOCTSIM MEXKIY BbI-
COTOH OTCKOKa M MPOYHOCTHIO OETOHA HA C)KATHUE IMYTEM MapalyiesIbHbIX UCIBITaHUHI
KOHTPOJIbHBIX KyOOB OeToHa ckiiepomeTpoM u B ipecce mo [[OCT 10180-78.

B HacTosiiiee BpeMsi IUPOKO MPUMEHSIOTCS (PU3NYECKHUE METOJIbI KOHTPOJIS: UM-
IIYJIbCHBIN YJIbTPA3ByKOBOM, BOJIHBI yAapa U paguoMeTpUuueCcKuil. MIMITyIbCHBIN yiib-
TPa3BYKOBOM METOJI KOHTPOJISI MPOYHOCTH OETOHA OCHOBAH Ha U3MEPEHUH CKOPOCTH
pacnpocTpaHeHusi B OETOHE MPOJOJIbHBIX YIbTPa3BYKOBBIX BOJH M CTENEHU UX 3aTy-
xanus. [lo panee cocraBieHHbIM TpaduKkaM B 3aBUCUMOCTHU CKOPOCTHU YJIbTpa3ByKa
OT MPOYHOCTH OETOHA JAHHOI'O COCTaBa OMPENEISAIOT MPOYHOCTh OETOHA KOHTPOIH-

PyEMON KOHCTPYKIIUH.
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JInst ucnbITaHUSt MPOYHOCTH OETOHA HMMITYJIBCHBIM METOJO0M Hauboyiee 4acTo
npuMeHstoT npudop «beron-12». KoHTpons mpoyHocTH GeTOHA METOJOM BOJIHBI
yAapa OCHOBBIBA€TCS HAa M3MEPEHUH CKOPOCTH paCIpOCTpaHEHUs B OETOHE Mpo-
JIOJIbHBIX BOJIH, BBI3BAHHBIX MEXaHWYECKUM ynapoM. Pannomerpuueckuii MeToa uc-
nbeITaHusl 0eTOHA B U3MEPEHUH MHTEHCUBHOCTU MPOHUKAIOUIEH pagualy Yepes3 ucc-
nexyeMmoe uzgenue. 11o ”3MEHEeHHI0 HHTEHCUBHOCTH y - JIy4€H CYIAT O IUIOTHOCTH
O€eTOHa U JIPYTUX XapaKTePUCTHUKAX. DTOT METOJl MPUMEHSIOT JJI BBISABJICHUS CKPBI-

ThIX I[ereKTOB B JKeJ1€300€ TOHHBIX H3JICIINAX U KOHCTPYKIHAX.

Koumponwnwie eonpocwt k n1advopamophnvim paoomam Ne7, No§
1. KakoBa poib 3an10JHUTENS B O€TOHAX U pacTBOpax”?
2. Yto Takoe MOIyJIb KPYITHOCTH IeCKa?
3. Pacc/liig kakux neneil IpuMEHSOT IIOPUCTBIE 3aNI0JIHUTEIN U KaK yCTaHAaB-
JIMBAIOT UX MapKy?
4. Kak onpenessitioT MOJBUKHOCTh OETOHHOM cMecH?

5. HazoBute npuOOpsbI, pU MOMOIIHU KOTOPBIX OMPEEISIOT MPOYHOCTh OETO-
Ha B KOHCTPYKITUSIX.

AV



INPAKTUYECKOE 3AJIAHUE Ne 1

O3HaKkoMJIeHHE CO CTPYKTYPOii 1 MOPOKaAMM JIPeBeCHHBI

Heanb padoThl: U3ydyeHUE MUKPO- U MaKpO CTPYKTYpbI IPEBECHHBI; O3HAKOMIIE-
HUE ¢ 00pa3laMy pa3IUYHbIX OPOJ IPEBECUHBL; TOPOKH JPEBECUHBI.
B pe3yabTare BbINOJIHEHUS MPAKTHYECKOT0 32JaHUSI CTYAEHT J10/KeH
3HamMb:
— O0COOEHHOCTU CTPOEHHUS U CBOMCTB JPEBECUHBI;
— OCHOBHBIE IIOPOJBI ACIIOBOW APEBECUHBL
— BHJbl MaTEpUAIOB Ha OCHOBE JIPEBECHMHBI U UX PALMOHAIbHBIE 00JIaCTU
NPUMEHEHUS;
— HEJIOCTATKH (ITOPOKHU) IPEBECUHBI.
ymemp:
— OIpeNessaTh M0 XAPAKTEPHBIM MPU3HAKaM MOPOAY M Ka4eCTBO JIPEBECH-
HBI.
MarepuaJbi:

- O6pa3I_ILI Pa3INYHbIX APCBCCHLIX ITIOPOJ U IIOPOKOB APCBCCHUHBI.

Obecneuenne:
— Tlomog JI.H. JlabopaTopHbIii TPaKTHUKYM;

— MHKPOCKOTI.

IHopsinok BbINOJIHEHUS MPAKTHYECKOTO 32/IaHUA:
1. Makpockonu4eckoe CTPOeHHE JPEBECHHBI U3YYaIOT C LIEIbIO0 Pacmo-

3HaBaHUA 1IOPOJd APCBCCHUHEI, IIPU 3TOM OLCHHBAIOT HBET M IMOBCPXHOCTH KOPBLI,
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ONpEeAeNSI0T HAIUYME U BUJ sipa U 3a00J0HHU, CTENEHb BUIUMOCTH TOJMYHBIX
CJIO€B M UX OYEpTaHUE, pa3Iuuhe MEX]y paHHEH W MO3JHEH IpeBeCUHOM, HATu-
yye MPOKUIOK, pa3Mepbl U paclpeieeHUe COCYA0B, BEIUYUHY U YUCIO BEpPTH-
KaJIbHBIX CMOJISIHBIX XOJIOB, @ TaKXKe TEKCTYpY, OJIECK TPEBECUHBI U MIpOUEE.

JIns u3y4yeHusi MaKpOCKOMMMYECKOr0 CTPOCHUS JPEBECUHBI KaXKI0W MOPOIbI
JOJKHBI OBITh MPEIBAPUTEIBHO H3TOTOBJICHBI KOMIUIEKTHI 00pa3inoB. Kaxiblii
KOMIIJIEKT COCTOUT U3 TPEX 00pa3loB, KOTOPhIE MpeaHA3HAYCHBI AJIs1 OJTHON Opu-
rajJibl ydaluxcs, XpaHuTh 00pa3libl CIECIYEeT B CyXOM U TEMHOM MECTE, MOXHO U
B CTEKJSHHOM IKady, HO 0043aTElIbHO B MEIIOYKE U3 MOJUITUICHOBOU TIIEH -
KU, YTOOBI COXPAHUTH UX €CTECTBEHHYIO CBEXKECTh U IIBET.

OOBIYHO CTBOJI J€peBa pacCMAaTPUBAIOT HA TPEX OCHOBHBIX pa3pes3ax:
MonepeyHoM (TOpPIEBOM), PaAUATBLHOM MPOJAOJIbHOM (MO AUAMETPY WU palu-
yCy) U TAHTE€HTAJIHLHOM MPOJOJIbHOM (IO XOpJAE).

[Ipu paccMOTpeHHH MONEPEYHOTO Cpe3a JAepeBa MOXKHO OOHAPYXKHUTH
Clenylolue OCHOBHBIE €T0 YacTU: KOpy, KaMOuii, 3a00JI0Hb, AP0 U CEPIlICBU-
HY.

Kopa 3anmumiaer gepeBo OT MEXaHUYECKUX BO3AECHCTBHI, OHA COCTOUT U3 ABYX

CJIOEB - HApYXHOTO (KOpPKH) M BHYTPEHHEro (JIy-

6a). [lo nyb6sHOMY CJIOIO B pacTylieM JiepeBe

Tt ZANNRN -2 IBIOKYTCS IMTATENbHbBIC BEIIECTBA.
il

it
H

KamOuii HaxoauTcss MeXIy APEBECHHOW U
KOPOH; OH COCTOUT M3 JKUBBIX KJIETOK U HMEET

Ba’XHOC 3HAYCHHC B IIPOLHCCCC POCTa ACPCBA.

JlpeBecrHa COCTOUT U3 pAla KOHLUEHTpUYE-

PrcyHOK 37 - TopueBoit CKHUX CJIOCB, HAa3bIBACMbIX TI'OOAWYHBIMH KOJbLaMH,

paspes cTBOJIa AepeBa KOTOPBIE CBETIIEE K IOBEPXHOCTHU CTBOJIA U TEMHEE Y
. neHTpa. CBeTiiasg 4acTh APEBECUHBI HA3bIBACTCA 3a-

1 — kopa; 2 — xambuii; 3 —
3a60710Hb; 4 — a71po; 5 - cepane-  OOJIOHBIO, a TEMHAs - SIAPOM 3a00JIOHb COCTOMUT W3

BHHa
MOJIOABIX KMBBIX BETOK. B pactyiiem aepese no 3a-

00JIOHU JBWIKETCS BJIara, C pacTBOPEHHBIMU B HEM MUHEPAIbHBIMHU BEIIECCTBAMU.
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SAapo cocTout u3 MEPTBBIX KIETOK U 0OECNEYMBAET MPOYHOCTh CTBOJIY JEpeBa.
B 3aBucuMoOCTH OT Hanu4us sipa U 3a00J0HU TOPOJIbI AEISAT HA SIAPOBBIE (COC-
Ha, 1y0, TUCTBEHHUIIA, KeJAp) U 3a00JIOHHBIE, HE UMErIue sapa (oepe3a, ocu-
Ha, onbxa, jumna). [loponapl, uMeroUe B MONEPEYHOM CEYEHUHU OJUHAKOBYIO
OKpacKy U COJepiKalllhe pa3inuyHOe KOJUYECTBO BJIard B I[EHTPAIbHOU U MEPH-
dbepuueckoil yacTAX, HA3bIBAIOT CIIENOAPEBECHBIMU MOpoAaMu (enb, OyK, MUX-
Ta).

CepaueBuna mnpeacTtaBisieT coOoi cinadyr TKaHb NMEPBUYHOTO 0Opas3oBa-
HUsI, KOTOpas JIETKO MOJJaeTcs 3arHuBaHuto. Ha paguanbHOM M TaHT€HTAJIbHOM
paspesax CTBOJA OTUETIIMBO BUJHBI TOAUWUYHBIE clou. Kakaplii TOAUUHBIN CIOU
COCTOUT U3 JABYX Pa3M4aeMbIX IJ1a30M 30H: BHYTpPEHHEN TEMHOM - MO3AHEH, 00-
pa3oBaBUIeiics K KOHIY JieTa. UeM BbIlIE COJIEp)KaHUE B FOJUYHBIX CIIOSIX MO3THEH
JPEBECHUHBI, TEM IPOYHEE MaTEpHal.

Ha monepeunom pa3zpese cTBosia ayba, Oyka, Kji€Ha U APYyrux MOpoj] 3a-
METHBI y3KHE pajJualibHble JMHUU, TaK Ha3bIBa€Mble CEPJILIEBUIHBIC JYUH,
HaIlpaBJICHHBIE OT KOPBI K CEPAICBUHE; HA PaJdalbHOM pa3pe3e OHM HUMEIOT BUJ
IIUPOKUX M Y3KUX JICHT, a Ha TAHTE€HTAJIbHOM pa3pe3e - BHUJ KOPOTKHX, CJErka
YTOJIIEHHBIX MITPUXOB. B pacTymieMm nepeBe cepAleBHAHBIC Ty4H CIYyXaT s
nepeMenieHusl Blard U MUTAaTEIbHBIX BEIIECTB. XBOWHBIC MOPOABI UMEIOT CMOJIS-
HBIE XOJIbI, PACIIOJIO)KEHHBIE B TTPOJOJILHOM U MOTEPEUYHOM HANpPaBJICHUH, B HUX
cOCpenoTayuBaeTcs cMoJa.

2. Ilpu3Haku ApeBecCMHbI OCHOBHBIX MOPOJA.

CocHa - TOJUYHbIE CJIOU XOPOILIO BHUJIHBI, 3a00JI0Hb IIUPOKAasi, CMOJISIHBIE XO/IbI
JOBOJIBHO KPYITHBIE 1 MHOTOYHMCJICHHBIE.

Enb - sinpa Het, npeBecuHa Oenoro 1BeTa, UMEIOTCS CMOJISTHbIE XO/bl Pa3HOTO

auameTpa.

JIucTBEHHUIIA - PE3KO BBIJEICHA PA3HULIA MEXKy PAHHEW M MO3JHEN IPEBECU-

HOU T'OOJUYHBIX CJIOCB, 3a00JI0HB y3KasA, CMOJISIHBIC XOJAbl MCJIIKUC U HCMHOTOYHC-

JICHHBIC.
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HAy0 - xombuecocyaucTas nopoja, UMEroas MUPOKUE CepUEBUJIHbIE TyYH,
MEJIKHE COCYJIbI B MO3/THEN 30HE 00pa3yloT paauaibHble TPYIIbI - SA3bIYKH; 3200JI0Hb
y3Kasi, p€3KO OrpaHUYECHHAs.

SceHb - cepALEBUHBIE TyYd HA PaguajibHOM pa3pe3e OYEHb Y3KHE, HEBUJIU-
MBbIE, MEJIKHE COCYJIbl B MO3JHEH 30HE OOBEIUHEHBI B I'PYNIIBI B BUJE TOYEK H
KOPOTKUX 4YepTOYeK; 3a00JIOHb IIUPOKas, PE3KO OTpaHUYEHHAas, PO CBETJIO-
Oyporo 1Bera.

bepesa - HanOoJiee XapakTEpHbIM MPU3HAKOM SBIJISIETCS YaCTO BCTPEUYAOIIASACS
CEp/ILIEBUHHBIEC TIOBTOPEHMUS; IpeBeCUHA Oefasi ¢ JISTKUM KpacHOBAaThIM WK Oypo-
BaThIM OTTEHKOM, CPEJHEN MacChl U TBEPAOCTHU; CEPALIEBUHHBIC Jy4Yd BHIHBI
TOJIBKO Ha TOPLEBOM pa3pese.

OcuHa - npeBecuHa Oenasi, JIerkas, JIOBOJIBHO MSTKas, CEPIECBUIHBIC JTyYH HE
BUJIHBI HU Ha OJTHOM pa3pese.

Jluna - npeBecuHa Oenasi, MATKas, CEpALUEBUHHbBIE JTyYU Y3KUE U BUAHBI HA T10-
NEPEYHOM M pajualibHOM pa3pesax. Ha ocHOBaHMUM NMpPOBENEHHOrO U3y4eHUs 00-
pPa3LoB APEBECHON MOPOJIbI KXKABIM CTYIE€HT OpUTrajibl 3aHOCUT PE3yJIbTAThl B OT-
4eT 1o J1abopaTOpHBIM paboTaM U 3apHCOBBIBAET OCHOBHBIE pa3pe3bl CTBOJIOB Je-
PEBBEB NPEJI0KEHHBIX 00pa3IIOB.

3. MukKpockonu4ecKoe CTPOCHHE [PEBECUHBI M3Y4YalOT HA TUIMYHBIX
MpEeACTABUTENIX TPEX OCHOBHBIX I'PYHIl NOPOJ ApeBecUHbl. Hampumep, MUKpPO-
CKONMUYECKOE CTPOEHHE XBOWHBIX MOPOJ M3y4alOT Ha FTOTOBBIX Cpe3ax JpPEeBECH-
HbI COCHBI, JINICTBEHHBIX KOJBLIECOCYAUCTHIX OPOJ — Ha cpe3ax aAy0a, TUCTBEH-
HBIX PacCesiHO-COCYMCThIX — Ha cpe3ax APEBECUHBI Oepe3bl.

Ilepen HavasoMm 3aHATUN ydaliMecs IOJOKHBI O3HAKOMHUTBCA IO HH-
CTPYKLIUU C ONTHYECKOU CXEMOM M YCTPOMCTBOM MHUKPOCKOIA, PaCHOJI0KEHUEM
BUHTOB JIJIsI TpyOOH HABOJAKHU U TOYHOU (OKYCUPOBKH.

KauecTtBo M300paxkeHusl mpemnapara, paccCMaTpuBaeMoro B MUKPOCKOTI, 3a-
BHUCHUT OT OCBELICHHUS, KOTOPOE MOXKET ObITh U €CTECTBEHHBIM U HMCKYCCTBEHHBIM.
B yueOHoil nabopatopuu TEXHUKyMa MpenapaTbl PEKOMEHIYETCsl pacCMaTpUBATh

IIpu JTHCBHOM OCBCIIICHHH. MI/IKpOCKOH YCTaHAaBJINBAKOT HA MAaCCHUBHBINA CTOJ TakK,
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yToOBl 3€pKajio He OblIo oOpameHo K OkHY. [Ipsmble conHEYHbIE Jy4d HE

HOJIKHBI ITOIIaAaTh B MHKPOCKOII.

[Ipenapat momMemamT HA MPEAMETHBIM CTOJMK MUKPOCKONA U 3aKPEIIISIOT

Topq eBoda

Pucynok 38 - CxemMa MHKpOCKONUYE-
CKOT'O CTPOCHUSI APEBECUHBI COCHBI:

1 — BepTUKaJIbHBIA CMOJSHOW XOI; 2 —
TOAWYHBINA CIOH; 3 — MHOTOPSITHBINA Ty4; 4 —
MOpBI; 5 — CEepALIEBUHHBIE Ty4u;6 — paHHHE
TpaxeuIsl

€ro Mpy>KMHHBIMH KJIEMMaMH Tak, 4TO-
OBl U3y4aeMblii 00BEKT ObI B LIEHTPE TO-
a5 3peHusi. Kak TONBKO MOSABUTHCS SiC-
HOE M300pakeHue mIpeamera, HauuHa-
I0T TOUYHYI0 (DOKYCHPOBKY MHKPOCKOIIA
MHUKpOMETpHUYECKUMU BuUHTamMu. Jlo-
CTUTHYB YETKOTO U SCHOI0 H300paxe-
HUs Tpernapara, IPUCTYMAalT K U3yue-
HUIO MHKPOCKONMMYECKOTO CTPOECHUS
JPEBECHHBI.

HabGnronas 1oa  MUKPOCKOIOM
CTPOEHUE JPEBECHUHBI COCHBI, CpPaBHU-
BAIOT €€ C H300paXeHUEM Ha CXEMe
(puc. 38). Ilpu u3yyeHUU MUKPOCKOIH-
YECKOTO CTPOCHUS JIPEBECHUHBI COCHBI B
MOMEpPEYHOM paszpe3e 00pallarT BHU-

MaHHC Ha TI'paHuOy MCXKAY TIOAUYHBIMH

CJIOJAMH, HA PAHHHUC U MMO3AHUC TpaxCHabl, CCPAOCBUIHBIC JTYUYHU N BCPTUKAIIbHBIC

cMmoisiHble xoabl. Ha paspese Tpaxewapl MMEIOT BUJ KJIETOK KBaAPaTHOW WU

MPSAMOYTOJIBHOW (POPMBI, PACTIONOKEHHBIX paavalbHBIMH psaamMu. B mpegenax

FOJUYHOTO CJIOS pa3jinvarT paHHue (oOpasyroluecss BECHOM U B Hadalie JieTa)

U o3aHue (00pa3yromiuecs B KOHIIE JIETa U OCEHbIO) Tpaxeuanl. PanHue Tpaxeuap

— C TOHKUMH CT€HKAMU U IIMPOKOW MOJIOCTBIO — MPOBOAsIIME KieTku. [To3aquue Tpa-

XEUAbl — C TOJICTBIMHU CTCHKaMH U MaJIOM IOJIOCTBIO - MEXAaHUUYECKHUE TKAHU. Cep;l-

HCBUJIHBIC JIYYHW HAIIPABJICHBI HOHepéK TOAWYHBIX CJIOCB U UMCHOT BUJ Y3KHX pa-

IUaJbHBIX TMOJOCOK. BepTuKanabHbIE CMOJSHBIE XOJbl MPEJCTABISIOT COOOH

KaHaJIbl, HAIIPABJICHHBIC BAOJIb TPaXCHUALI.
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B panunanpHOM pa3pese COCHBI TPaxeu bl UMEIOT BU JUTMHHBIX BOJIOKOH, Ha
CTEHKaX KOTOPBIX XOPOIIO BUJHBI OKaWMIICHHBIE MOPHl B BUJE KOHIICHTpHYE-
CKHUX OKPYXHOCTEH. Y3KHE CepaIeBUIHBIC JTyYd BUIHBI XOPOIIO; OHU JIJTMHHBI-
MU TI0JIOCAMHU TIEPECEKAIOT TPaXCHIbI.

Ha tanrenTanpHOM pa3pe3e COCHBI TPaXEH bl — JJIMHHBIE BOJIOKHA TIPEHMYIIIe-
CTBEHHO C TTaKUMHU cTeHKamu. CepAleBUAHBIC IYYd UMEIOT BUJl BEPTUKAIbHBIX
[[ETIOYEK U TI0 BBICOTE Jyda COCTOAT M3 HECKOJBKUX PSAI0B KieTok. [lapamiens-
HO TpaxeuJaMm MPOXOJAT BEPTUKAIBHBIC CMOJISTHBIC XO/IHI.

[Ipyn M3ydYeHUHM MaKpPOCKOIMMYECKOTO CTPOCHHUS IpPEBECHHBI nybda (puc. 3)
Ha MOIMEpPEYHOM pa3pe3e oOpalaroT BHUMAaHUE Ha TPAHUIlY MEXAY T'OJUYHBIMU
CJIOSIMHU, KPYIHBIC M MEIIKHE COCYJIbI, MHUPOKHE W Y3KHE CEPAICBUIHBIC JIYUH,
BOJIOKHA JuOpudopMa U ApeBecHyIo nmapeHxumuy. Ha paguansHom paszpese qybda
XOPOIIIO Pa3IUYUMBI TIOJ] MUKPOCKOIIOM TPAHUIIBI MEXIY TOANYHBIMH CIIOSMHU.
Crnenyetr oOpaTuTh BHUIMaHHE Ha COCYIbl M UX TPYIITHUPOBKY, CEPAIICBUIHBIC JTY-
4y, BOJIOKHA NuOpudopma U nmapeHXUMHbIE KJIETKH, BUJl CEPJIIEBUIHBIX JTydel
Ha TaHTEHTAJIBHOM paszpe3e - Ha GOpMy IMIMPOKHUX U Y3KHUX CEPIICBHUIHBIX JTydCH,
BH/I COCYJIOB, BOJIOKOH JIHOpudopMa U MapeHXUMHA.

[Ipy M3ydyeHNH MHUKPOCKOTMYECKOTO CTPOCHHS IAPEBECHUHBI JAHHOW TOPOJIBI
HEO0OXOJIMMO B OTUETE MO JJA0OpaTOPHBIM paboTam cienaTh COOTBETCTBYIONIUE 3apU-
COBKHU CTPOEHUS IPEBECUHBI U CPABHUTH CO CXEMaMHU, MPEICTABICHHBIMU Ha PUCYH-

ke39.

a) a)
Topueboa - Topuebod

Pucynox 39 - Cxema MHUKpoO-
CKOIIMYECKOTO CTPOCHHUS Jpe-
BecHHBI 1y06a (a) u Oepesbl
(6)1 — y3kue cepalEeBUHHBIC
Ay4d; 2 — cocynsl; 3 — AMOpU-
¢dopm; 4 — wMenkuil cocyn
MO3/IHEH JIPEBECHHBbI; 5 — IIH-
POKMIA Cep/IIeBUHHBIN JTy4;6 —
COCY/l paHHEU TPEBECUHBI; 1 —
TOJUYHBIN ciioi; 8 — cepare-
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MNMPAKTUYECKOE 3AJAHUE Ne 2

O3HakoMJieHHE C BHJIaMH CTCRJIAa

CTexJIo — 3TO OJIMH M3 CaMBIX BOCTPEOOBAaHHBIX MATEPUAJIOB B COBPEMEHHOM apXw-
TEKTYpe, B COBPEMEHHOM JM3aliHE U COBPEMEHHOM HCKyccTBe. OHO H300peTeHO
OOJIBITIE IBYX THICSYETETUH Ha3al, a B APXUTEKTYpE MUPOKO MPUMEHSIETCS HECKOb-
KO BEKOB.

Covipbesvle mamepuansl 61UAIOM HA CEOIICHEA U KAYECHE0 CMEKd.

Kpemueszem Si02 B npupojie BCTpedaeTcs B BUJE KBaplia, CKOIUIEHHS] KOTOPOro 00-
Pa3yloT KBaplIeBbIE MECKH; BHICOKOKAYECTBEHHbIE CTEKOJbHBIE OEJbIe MEeCKH COolep-
KaT He- 3HAYUTENIbHOE KOJMYECTBO MPUMECEH, B YACTHOCTH OKHUCH Keje3a, KoTopas
MIpHU- Ta€T CTEKITy 3€JIEHOBATYIO OKPACKY.

HeGoubiioe copepkanre OKUCIOB HATPUS, KaJKsl, KAJIbIMS U aIIOMUHUS HE YXY/I-
[IaeT KaYeCTBA CTEKJIA.

UwucTeii KBapll TIaBuTCs npu Temmeparype okosno 1700° C, obpasyercsi KBapiieBoe
CTEKJI0, KOTOPOE XapaKTEepPU3YETCsl BHICOKOM TeMIIepaTypol pa3MsardeHusi, OOJIbIION
CTOMKOCTBIO K BO3JICICTBUIO XUMUKATOB U PE3KOM CMEHE TEMIIEPATYP.

Oceemaumenu (cynbdaTsl HATPUsI 1 AMMOHUS U JIP.) CIOCOOCTBYIOT YJAJICHUIO U3
CTEKJIOMACChI Ta30BBIX MYy3bIPpbKOB. [ Mymurenu (coequnenus ¢ropa, hochopa u np.)
JIeNaoT CTEKJI0 Hempo3payHbiM. K KpacutenssM OTHOCIT coeAMHEHUs KoOanbTa (Cu-
HUW 1BET), XpoMa (3eJIeHbIi), Mapranua ((QuoneToBbIii), Kene3a (KOPUYHEBBIC U
CUHE-3eJICHbIE TOHA) U JIp.

Knaccugpukayus u cmpykmypa cmpoumenvHozo cmekia
Knaccudukanusa crekna TOIbKO MO croco0aM MPOU3BOJICTBA HE OXBATHIBAET BCEX
BHJIOB IPUMEHSEMBIX B CTPOUTEIHCTBE CTEKOJ, TOITOMY CTPOUTEIBLHOE CTEKJIO KJlac-
CUDUIUPYIOT CIETYIONUM 00pa3oM:

1) o dopme crenousaenuii (IIOCKOE, JUCTOBOE; NMPOGUIbHOE; CTEKIOOIOKH;

CTEKJISIHHOE BOJIOKHO);
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2) o criocobam MPOM3BOJCTBA (TAHYTOE; MPOKATHOE; MPECCOBAHHOE — CTEKII00-
JIOKH, Yepernulia — CTEeKJIOBOJIOKHO, CTEKJIOBATa, IEHOCTEKJIO);

3) 1o 1esiM IPUMEHEHHUsS: OKOHHOE; 3aKaJIeHHOE; MOJUPOBaHHOE; POGUIbHOE,
CTEKJIO0JIOKH, YepeNuLIa, TUTMTKHU; TEIIOU30JIAIIMOHHOE; TEKCTUIBHOE);

4) mo cBOWCTBaM (OKOHHOE, MPOKATHOE, IOJIMPOBAHHOE, TETUIOM3OJISIMOHHOE,
3BYKOM3O0JISILIMIOHHOE, CBETOTEXHUYECKOE, apMUPOBAHHOE, IIBETHOE).

B cTtpoutenbcTBE UCMONB3YIOT HCKIIOUHUTENBHO CHIMKATHOE CTEKJIO, OCHOBHBIM

KOMIIOHEHTOM KOTOPOTO SIBJISIETCS TUOKCHZ KpeMHUs (kpemHe3eM). Kpemuesem

IpU OXJIAXKICHUHU paciijiaBa CriocoOeH 00pa3oBBIBATH CTEKIIO, KaK U HEKOTOpbIE

JPYTUe OKCHUJIbI; UX HA3bIBAIOT CTEKJIO00PA3YIOIMMU OKCHUJIAMHU.

Knaccuguxayua éuooe cmekon

[Tnockoe ¢uoar-crekno. CMech CHIPHEBBIX KOMIIOHEHTOB 3apspKaeTcsl B
TOIIKY U pa30aBisieTcs BOJAOU, YTOOBI OTJAEIUTh HYKHbIE KOMIIOHEHTHI OT rpsizu. B
TOTIKE MPOLIECC MPOU3BOCTBA CTEKIIA IPOXOJUT 3 IIaBHBIE CTAIUU:

* IUIABKAa, KOTJIa ChIphE IIaBUTCS Ipu Temnepatype 1550° C;

* OUMILIEHUE, KOTJa PacIlJIaBJICHHOE CTEKJIO TOMOT€HU3UPYETCs (CTAHOBUTCS
OJIHOPOJIHBIM) U U3 HETO YJAISIOTCA My3bIPhKHU ra3a;

* CMEHa TEMIIEPATYPHOrO PeXKrMa, KOT/Ia pacilylaB OXJIaXAaeTcs A0 BA3KOIO
COCTOSIHUSI, YA0OHOTO AJI MPOTSTUBAHUS €r0 Yepe3 BaHHY C OJIOBOM.

TonmuHa Oy yImKX JTUCTOB CTEKJIa OMPEILNISIETCS] KOTMUYECTBOM BBIJTUTOTO B
BaHHy pacmiiaBa crekia. [locie BaHHBI C OJJOBOM TBEPAOE YK€ CTEKJIO B BUIE
JICHTBI IPOXOAUT Yepe3 XOJIOJHBIM TYHHENb, Ha3bIBAEMBIN «JIeXp». Temieparypa
cTekia nocteneHHo noHmxaercs ¢ 620° C no 250°C. Ilporecc oxmaaxaeHus Ipo-
JOJIKAETCS 10 TeX MOp, MOKa COCTOSIHUE CTEKJIa HE MO3BOJIMT €ro pe3aTh U 00pa-
OatpiBaTh. OXJIXKECHHAsI CTEKJISTHHAS JICHTa HApE3aeTCsl Ha CTOJIax-aBToMaTax Ha
JIUCTHI HY’KHOTO pa3mepa.

Tonuposannoe 6 macce (cenrexkmugnoe). TOHUPOBAaHHOE CTEKJIO — 3TO CTEK-
710, OKpalIEHHOE B MAcCe, BO BPEMs MPO- II€CCa €ro IUIAaBKU Ha JTUTEUHOM 3aBOJIE.
OxpammBaHue B CHHHM, OpOH30BBIM, Cepblil WM 3€NEHBIA LBET, MPUBOAUT K

CUJIBHOMY TIOTJIONIEHUIO COOTBETCTBYIOIIUX YacTel cnektpa. biarogaps abcopO-
59



I[UU, CTEKJIO MOrJomaer okojao 50% 3Hepruu COJHEYHOTO U3IY4YEHHUs, U B IO-
CJIEICTBUM OTpa)aeT IHEPrvi0, HANpaBsisl ee Hapyxky. [Ipu KoHCTpynpoBaHUU
dacaoB HEOOXOIMMO YUIUTHIBATh BO3MOYKHOCThH CIIOHTAHHOTO Pa3pyIICHUS CTEK-
J1a BCIEACTBUE TMOTJIOMICHUS CIIUIIKOM OOJIBIIOTO KOJUYECTBA TeIjla M MOCIey-
IOIIIETO TEPMUUYECKOro IoKa. Bo n3bexaHne 4ero peKOMEHyeTCsl UCIOIb30BaTh
TEPMOYIIPOUYHEHHOE WJIA 3aKAJICHHOE TOHUPOBAHHOE CTEKJIO.

Pepnexkmopnoe cmekno. Pednexropusie crékina odecnieunBaroT 0oiiee 3¢-
(EeKTHBHYIO 3alUTY OT COJHIIA 32 CUYET HAHECEHHOTO Ha IMMOBEPXHOCTh CTEKJIA OT-
paXkarolIero cjaosi, KOTOPbIi HAHOCUTCS HA MPO3PAYHOE UM TOHUPOBAHHOE B Mac-
Ce€ CTEKJIO B MPOLIECCE €ro Mpou3BOACTBA. Ero 3amaueil SBIETCS OTpaXeHue, KaK
JTHEBHOTO CBETA, TaK M COJIHEUHOIro Teria. Vcnonb3oBaHME TAaKOro CTEKJIa B
OCTEKJICHUH TO3BOJIUT CHU3UTh HArpeB MOMEIICHHUS OT COJHEYHBIX JIyuyel, CHU-
3UTHh 3aTpaThl Ha KOHJWIIMOHWPOBAHUE MOMEIICHHS, O0SCIEYUTh ONMTHMAIbHBIN
SHEPreTUYECKU OanaHc 3MaHus, a Takxke ykpacuth ¢acan 31anust (3ddexT 3ep-
KaJIbHOTO OTPaXKEHUS)

Connuyezaujummnsie cmekaa 1100 OTPAKAIOT, JIMOO MOTJIOMIAIOT U3TyYEHUE.
Teruonornonaronye cTeKia NoJy4aroT BBEICHUEM B CTEKIIOMACCY CHEIHATbHBIX
100aBOK, OKpAIIIMBAIOIINX €€ B 3€JIEHOBATO-TOJIyOOBAThIE U Cepble TOHA. Takue
CTEKJIa IpoIycKaroT 65-75 npoleHToB cBeTa, a UHGpaKkpacHbIX Jyudei — Bcero 30-
35%, mpudeM UxX CrOCOOHOCTh MPOIYCKATh U MOMJIONIATh JIydu (TIPH €IUHOM XU-
MHUYECKOM COCTaBE) 3aBUCHUT OT TOJIIMHBI JUCcTa. [Ipyn BeicOKOM K03 dUIIMeHTe
MOTJIONIECHHUS CBETA «TEMHBIE» TEIJIONOTIIONIAIOIINE CTEKJIa MOTYT CUJIBHO Harpe-
Batbcs (Ha 50-70° C BhIIIe OKPYIKAIOIIEH CPeIbl), MOITOMY UX HE PEKOMEHIYETCS
HCTIOJL30BaTh B HApPYKHOM OCTEKJICHMH. WX Takke HeXelaTeIbHO IMOJBEepraTh
HEPABHOMEPHOMY HATrpPEBY WM OXJIAKCHUIO.

Bropol Bua CTEkos, KOTOPBIE MPU3BaHBI 3alMINATh OT COJHIA, — C MPO-
3paYyHBIMM IS BUAMMBIX JIYYE€H CITIEKTpa TOHKUMH OKHCHO-METALTHICCKUMH, Ke-
PAaMUYECKUMHU WA TTOJTUMEPHBIMU MOKPHITUSAMU. [IOKPBITHS 3TH HAHOCST Ha OJIHY
U3 MOBEPXHOCTEH OOBIYHOTO OECIIBETHOIO CTeKia. Takue CTekia TOXKe IMOrJola-

IOT 4aCTb I/IH(I)paKpaCHOFO COJIHCYHOT'O U3JTYYCHHUA, HO HArpCBAIOTCA 3HAYUTCIIBHO
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MEHBIIIE, @ UX CBETOTEXHHYECKUE XAPAKTEPUCTUKH MajO0 3aBUCAT OT TOJLIUHBI
JIUCTA.

B 3aBucuMOCTH OT (yHKIIMOHATBFHOTO HA3HAYEHHS MTPOECKTUPYEMOTO OCTEK-
JICHUS1, B HEM MOTYT OBbITh IPUMEHEHBI JIBA TUIIA MOKPBITHS, TPUHIIMITHAIBHO pa3-
JMYaloIKecs Mo TexHonoruu HaneceHus. «TBepaoe mokpeitue» («Hard coatingy
— @HIJIL.) HAa OCHOBE okcuaa ojoBa SnO2:F, HazpiBaeMoe MHAYE «IOIYIPOBOIHU-
KOBBIM MOKpBITHEM». CTEKJIa C TAKUM MOKPBITHEM, KaK MPaBUII0, 0003HAYAIOTCA B
CHEUUaIbHON JUTEPAType TEPMUHOM «K-CTEKJIO». HaHOCHTCS HEmocpeaCTBEHHO
Ha OJTHOM W3 cTaaui MpoU3BOJACTBa (yioaT- cTekia (Tak Ha3blBaeMasi TEXHOJIOTHS
«on-line» — aHryi, «Ha JIMHUKY») 3@ CUET XUMHUYECKON peakluy mupoiausa (pasio-
YKEHUS BEILleCTBA MO ACHCTBUEM BBICOKUX TeMIiepaTyp). Bo Bpems 3Toil peakinuun
CJIOM OKCHJIa 0JIOBA OCEAAET HA MOBEPXHOCTh FOPSIYETO CTEKJA, CTAHOBSICh HEOT-
JeNUMOM ero yactelo. [Ipu aTom oOpasyeTrcs Kpenkoe U IpOYHOE METaNINYECKOe
MOKPBITHE, O0JaJarollee XUMMUYECKOM, MEXaHUUECKOM U TEPMUYECKOM CTONKO-
CTbIO, PAaBHOLIEHHOM CTEeKIy Oe3 MOKpbITHs. TBepjble MOKPBITHS yCTONYMBBI K
BO3JICUCTBUIO MOTOAHBIX YCJIOBUU U BBIICPKUBAKOT BO3JCUCTBUS TEMIEPATyp IO
620°C. «Msrkoe nokpeiTie» («Soft coating» — aHri.) Ha ocHOBe cepedpa — A(,
0003HauaeMoe B JIMTEPATypHBIX UCTOYHUKAX Kak «i-cTekjo». Hanocutcs Ha ro-
ToBO€ (prioaT-cTekyo (TexHonorust «off-line» — aHrn, «BHE JIMHUNW») U yAEPKUBA-
€TCS HA HEM CHJIaMU MOJIEKYJIIPHOTO B3auMoaeUcTBUS. COCTOUT U3 HECKOJIBKUX
TOHKHX CJIOEB, BEIOOP KOTOPBIX 3aBUCUT OT TPEOYEMBIX XapaKTEPUCTUK OCTEKJIE-
HUS: M3JIy4aTeIbHOW CHOCOOHOCTH, CBETONPOIYCKAaHHUS, a TaKXKe ONTHUECKUX
CBOMCTB — yJaJICHUs] HEXKEJATEIbHOIO OTpa)keHus. B oTiimume OT «TBEPIBIX»
MOKPBITHM, «MSTKHE» OIPAHMYEHHO YCTOMYMBBI MO OTHOIICHHIO K MOTOJAHBIM U
TEMIIEpaTypHbIM BO3AeUCTBUSAM. OHAKO MPU YCTAHOBKE B CTEKJIONAKETE MOKPBI-
THEM B CTOPOHY BO3IYIIHOM KaMepbl 001a/1al0T JOJITOBEUYHOCThIO, COTOCTABUMOM
C «TBEPJBIMI» MOKPBITHUSIMHU.

[Tocnennee mokojieHUE — HU3KOAIMHCCHOHHBIE 1-CTEKJIa C HAIbUICHUEM Ce-
pedpa, yCTaHOBJIEHHbIE B OJHOKAMEPHBINA CTEKIIONAKET, 00eCeunBalOT COPOTUB-

nenust terutonepenade 10 0,806 M2 oC/Bt. I'maBHas ujaes B IPOM3BOJICTBE DHEP-
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rocOeperarnmx CTeKoJl — HalbUJIEHUE Ha MOBEPXHOCTh 0COOOr0 MPOBOJSAIIETO
cios u3 okcuaoB MetauioB. CoxpaHeHue Teruia oOecreurnBaeT UMEHHO 3TO IO0-
KpBITHE, Y(PPEKTUBHO OTpaXKaroIiee TEIIOBYIO SHEPTHIO KaK BHYTPh MTOMEIICHUS
3UMOM, TaK U BOBHE — JIETOM. TOJIIIMHA 3TOr0 MOKPBITUS HACTOJIBKO Maja, 4To
OHO a0COJIFOTHO MPO3pavyHO JUIsl BUAUMOTO CBETAa U CONHEYHBIX Jiydeld. [Ipenmy-
[IeCTBA: M3rOTABIMBAIOTCS HAIBUICHUEM JBYX CJIOEB: pe(IECKTOPHOTO U SHEPro-
coeperaromero (peduekTopHoe U dHEprocoeperarolee B 0JJHOM); 00€CIIEUYUBAIOT
OJIHOBPEMEHHO 3aIlUTY 3/1aHUsI OT U30BITOYHOTO HarpeBa29 u sHeprocoOEpeKeHUE;
AKOHOMSIT 3aTpaThl KaK Ha KOHAUIIMOHUPOBAHUE, TAK U OTOIJICHUE.

Y3opuamoe cmexno. Y3opuaToe CTEKIO — 3TO JUCTOBOE CTEKIJIO, OJIHA IO-
BEPXHOCTh KOTOPOT'O UMEET JEKOPaTUBHYIO 00paboTKy. OHO OBIBAa€T pa3HbIX IBE-
TOB, PUCYHKOB, pa3- JUYHOU TOJIIUHBI (4-6 MM), MOKET UMETh Pa3JINYHYIO CBE-
TompoIyckaeMocTb. OOBIYHBIC y30pUaThie CTEKJIA MOTYYalOTCS C MOMOIIBIO Me-
TOJIa TIPOKATKU €€ TOPSYEro CTEKISTHHOTO JIMCTa Yepe3 penbedHbie Banuku. Ho
HaIlld yMEJbIlbI U300peTaloT U CBOU CIOCOOBI 00paboTku. Hampumep, crekiio
«MOPO3» JENAIOT TaK — HA CTEKJIO HAHOCST CHJIMKATHBIM KIIEH, a 3aTeM KIIaayT B
neyb. B pesynbrare momaydyaeTcsi OueHb MOX0KE Ha T€ y30pbl, YTO 3UMOM 00pazy-
I0TCS Ha HalMX CTeKiax. MHTepeceH W Mpolecc pOoXKICHUS Y30p4aToro CTEKIIa
«metenuia». [1oa oCcTHIBAIONIYIO MIACTUYHYIO CTEKJITHHYIO MAacCy MyCKaloT BO3-
IIyX, KOTOPBIH, MpoOuBasi cede MmyTh, OCTABIISIET HA CTEKJIC PEIbE(PHBIC BOJTHBI.

Imanuposannoe cmekno. C HEKOTOPHIM OTCTYIUIEHUEM K IIBETHBIM CTEK-
JaM MO>XHO OTHECTH CTEKJIO MOJIYYEHHOE IMyTeM CIEKaHUSI KPACKU CO CTEKJIOM
IpU BBICOKOW TemriepaType. Takas KOMITO3UIIUS HA3bIBAETCS — IMAIUT (CTeMa-
uT). JlaHHOE CTEKIJIO MPUMEHSIIOT B (hacagHbIX KOHCTPYKIMIX IS 3aKPBITHS Me-
KITAXKHBIX EPEKPHITUM.

Ioscapoobesonacnoe cmexno. ITo CTEKIIO MPEACTABISET cOO0M OeciBeT-
HOE, IPO3pavyHOe JAMUHUPOBAHHOE CTEKJIO, TI€ JIUCTHI (PJI0aT-CTEeKIIa CKPETICHBI
MEXy COOOM CriennaabHbIM TefieM. ['enb pazdyxaeT mpu CONMPUKOCHOBEHUU C OT-
HEM, MPEBPAIIASCH B U30JIUPYIOIIYIO «IIEHY». B 3aBHCHMOCTH OT KOHCTPYKITUU

cTekia obecrieunBaeT 3amuTy 10 120 muHyT. Takoke siBisieTcs: 6€30MacHbIM CTEK-
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noM. [ToxkapocToiikoe cTekiio noapasaeisiercd Ha kiaccel: 1. Knacc EI — kpute-
pul HEJTOCTHOCTH U TepMOU30IIMU. OOeCIeunBatOT MOJHYIO 3alUTY B Cllydae
Mo>kapa, Kak OT MPOHUKHOBEHUS IIJIaMEHU U MPOAYKTOB FOPEHHS, TaK U OT TEIUIO-
Boro notoka. [Ipeaensl oruecToiikocTu noxkapobe3onacHsix cTexon 15, 30, 45,
60, 90 wim 120 munyT. 2. Knacc EW — kputepuii IeTOCTHOCTH U OTPaHUYCHUS
BEJIMYMHBI TEIJIOBOTO oTOKa. OOecrnednBaloT MOMUMO IIETOCTHOCTH, CYIIie-
CTBEHHOE CHUKEHUE MTepEayu TEIIa, U IO CBOMM TEXHUYECKUM XapAKTEPUCTHU-
KaM HaxoJsTcsl MeKy cTeksiamu kiaccoB E (kpurepuii nenoctaoctu) u EL (kpu-
TEPU 1IEJIOCTHOCTH U TepMou30JIsiiuK). [loxkapobe3onacHbie CTeKIIa MPUMEHS-
I0TCS IIPU IPOU3BOJICTBE CTEKJIONAKETOB, HCIIOIB3YIOTCSA OTACIBHO B CBETOIIPO-
3payHbIX KOHCTPYKIUSAX: ABEPSIX, CTEKIIIHHBIX ITEpEeropoikax, okHax. Hanpumep,
IPU CTPOUTENILCTBE TOCTUHUIL, TOPIOBBIX U PAa3BJIEKATENIbHBIX HEHTPOB, OOJIbHHIL,
y4eOHBIX 3aBEJICHUI, a3pONOPTOB, OPUCHBIX U POMBIIUIEHHBIX 3IaHHM, KaK JIs
Hapy>KHOTO, TaK U JJIsI BHYyTPEHHETO0 OCTEKIICHUS.

Apmuposannoe cmexno. JIucToBO€ CTEKIIO ¢ METAJUIMUECKOM CETKOM, O€3-
OMacHOE U noapocTorkoe. [Ipu moxkape OHO MOKET TPECHYTh, OJTHAKO apMaTypa
yIepxKUBaeT ero Ha Mecre,30 mpeaoTBpanas TEM CaMbIM paclPOCTPAHEHUE OTHS.
OCKOJIKM CTEKJIa HE BBINAAAI0T AaKe MPU 00pa30BaHUU HECKOJIBKHUX Pa3IOMOB.
DTO — cnenuanbHOe CTEKII0, MPHU Nokape odpasyroiiee 3P (PeKTUBHYIO TTperpamy
IPOTHUB JIbIMA U ropsYMX ra3oB. Ero yHukaibHble CBOWCTBa 00eCeUnBaIOTCS Me-
TOJIOM JUThS. B oTiiMume oT Apyrux BUIOB OOBIYHOTO OTHECTOMKOTO CTEKJIa, 3TO
CTEKJIO IPEJOTBpallaeT paclnpoCTpaHEHUE OTHS JaXKe U B pa30MTOM BUE — U
00pa30BaHUM HECKOJIBKUX PA3JIOMOB OCKOJIKM HE BBINAJAIOT, a yIEP)KUBAIOTCS HA
MECTe apMaTypor. DTO MHOIOCTOPOHHE UCIIBITAHO B PeajbHbIX Moxapax. I1o-
CTaBJIsIETCS B NUTM(POBAHHOM M TUTOM BapuaHTax. O0a BuAa MOTYT OBITh JTAMU-
HUPOBAHBHI.

3akanennoe cmekno. 3akaneHHOE CTEKIIO MPECTaBIseT cOO0M JIMCTOBOE
CTEKJIO, IOJBEPTHYTOE CIEMATBLHON TEPMUUECKOI 00paboTKe ¢ LENbI0 MOBBIIIIE-
HUSI MEXaHUYECKOM MPOYHOCTU U oOecrieueHrs 0€30MacHOTo XapakTepa pa3py-

IICHMA.
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* HE pa3pyllaeTcs OT CIy4YailHbIX OBITOBBIX y/1apOB;

* 00;1a/1aeT BBICOKOM TEPMUUYECKON CTOMKOCTBIO, YTO MO3BOJISIET IPUMEHSTh
ero Juist pacaHOTO OCTEKIICHUS;

* [IpY pa3pylleHur 00pazyeT MeJaKkue, 0e30MmacHble OCKOJIKH CTEKIIa, KOTO-
pbI€ HE CITIOCOOHBI TPAaBMUPOBATH JIFOJIEH.

[Ipenen mpoyHOCTH 3aKaJIEHHOTO CTEKJIA TP U3THOE MOKET TOCTUTaTh 250
Mlla, uto Gosiee yem B 5 pa3 MpEBBIIIAET MPeAes IPOYHOCTH OOBIYHOTO JIMCTOBO-
ro CTEKJIa, a IPOYHOCTh HA yAap y 3aKAJIEHHOI'O CTeKJIa B 3-4 pa3a BbIIIE, YEM Y
OOBIYHOT0. YBEIMYEHUE MEXAHUUECKOU MPOYHOCTH 00YCIIaBIIMBAET IMOBBIIIICHUE
TEPMOCTOMKOCTHU. Y OOBIUHOTO CTEKJIa TEPMOCTONKOCTH oKoJ10 400° C, 3aKkasneH-
Horo — 70 1800° C. D10 mo3BOASAET CTEKILY TPOTUBOCTOATH PA3PYLIEHUIO IIPU TIE-
perpese wiu Ipu nepenajgax remmneparyp. OnTudeckue *e cBoicTBa cTekia (Ko-
3 PUIUEHTHI TPOMYCKAHUS, TTOTJIOMICHUS, OTPAXKEHUS ) TTOCIIE 3aKaTUBaHUS TIPaK-
TUYECKU HE U3MEHSIOTCA.

Jlamunupoeannoe cmexno. Tpuiiekc, npeacTaBiIsieT co00H KOMIO3UILINIO
U3 JIBYX WJIK 0OJIee CIOEB CTEKIIA, IEPEMEKAIOLIUXCS CIOSIMUA CMOJIbI WM TUIEHKH.
Taxoe creksio 06a1aeT XOPOIIUMHU 3aIUTHBIMU CBOMCTBAMU — IIPH pa30MBaHUU
OCKOJIKM OCTalOTCsI PU- KJIIEEHHBIMU K TPOMEKYTOUHOMY cJI010. B 3aBuCcMMOCTH
OT UCIOJIb3YEMOr0 IPOMEKYTOUHOT'O CJIOSI TPUIIEKC MOKET IPUOOPETaTh pas-
JIMYHBIE CBOMCTBA. 3aBOJI CTEKJIONIAKETOB U APXUTEKTYPHOTO CTEKJIA IIPEIIaraet
TPUILIECKCHI:

* IIYMONOHMKAIOIIUE TPUIUIEKCHI C TAKUMH CBOMCTBAMHU CIIOCOOHBI IIOHU
’KaTb YPOBEHb LIyMa;

* YAApOIPOYHbIE TPUILJIEKCHI C MOBBILIEHHOW MPOYHOCTHIO.

Pa3nnuHoe coueTaHue CI0eB CTEKJIA U CMOJIBI TO3BOJISIET TOCTUTaTh pas-
JUYHBIX KnaccoB mpouHocTh: Al- A3 — ycroiuuBeie K yaapam, b1-b3 — ycroiun-
BbI€ K TpoOuBanuio, B1-B6 — nynenenpobuBaemsie;

* YCTpaHEHHUE KOHAECHCATa Ha OCTEKJIEHHON IOBEPXHOCTH;

* yJaJICHHE CHETA U JIbJIa;

¢ YCTPAHCHUC TATHW — HAIIPABJIICHHBIX IIOTOKOB XOJIOJJHOI'O BO3/1yXa,
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* BO3MOYKHOCTb COBMECTHOT'O UCIIOJIb30BaHUs C CUCTEMOM OXPaHHOM CUTHA-
JU3anuu;

* IOJJIEPKAHNE MTOCTOSHHOIO MUKPOKJIMMATA B IOMELIECHNH;

* pPaBHOMEPHOE pacrpeiesieHue Tella M03BOJIsET co3/1aTh Oonee KoMpopT-
HBIE YCIIOBUS MPU CHIDKEHUU OOIIEH TeMIiepaTypbl HOMEUICHHs! (TPUHIIMIT «TeTl-

JIOBOM 3aBECHI»)
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INPAKTUYECKOE 3AJIAHUE Ne 3
O3HaKOMJIEHHE CO CTPOUTEJIBLHBIMU CMECSIMH H JINCTOBBIMH MaTepHa-

JaMHi Ha OCHOBE€ I'HIICOBBIX BSIZKYIIUX

Hean padorbl: MccnegoBanue oOpa3lioB COBPEMEHHBIX OTIIEIOYHBIX U JIAKO-
KPaCOYHBIX MaTePUAJIOB.
B pe3y/ibTaTe BbINOJHEHUS NPAKTHYECKOT0 32aHUS CTYIEHT H0JIKEeH
3Hamb:
- 3()EeKTUBHOCTH IPUMEHEHUS PA3TMYHBIX OTACIOYHBIX U JAKOKPACOYHBIX Ma-
TEPUAJIOB B CTPOUTENIbCTBE;
- HOMEHKJIaTypy COBPEMEHHBIX OTJ/IEJIOUHBIX U JJAKOKPACOYHBIX MATEPUAJIOB,;
- BUIBI CTPOUTEIHHBIX CMECEH M JIMCTOBBIX MaTEpPHATIOB HAa OCHOBE THIICOBBIX
BSDKYIIHX.
ymemo:
- OTIPEACIIATH TI0 BHEITHEMY OCMOTPY BHJT OT/JACIIOYHBIX M JJAKOKPACOYHBIX MaTe-
puaina;
- OTIPEENATh M0 MAPKUPOBKHU COCTaB CTPOUTEIBHBIX CMECEH W BUBI JIICTOBBIX
MaTepHaoB Ha OCHOBE TUIICOBBIX BSKYIITUX.
MarepuaJbi:
- 00pa3Ilbl COBPEMEHHBIX OT/ICIIOYHBIX U JJAKOKPACOYHBIX MaTCPHUAJIOB.
IMops10K BbINOJTHEHUS] MPAKTHYECKOT0 321aHUA:
1. M3yuuTh 00pa3ibl OTAEIOYHBIX U JTJAKOKPACOUYHBIX MaTePHATIOB;
2. O3HaKOMUTCS C COIYTCTBYIOIIeH HHOpMalmen (peKjiaMHbIe TPOCIIeK-
ThI, TEXHUYECKAsl XapaKTEPUCTUKA MATEPUAIIOB, UHTEPHET U T.1.);
3. Buectu nanHbIe B TA0MITY.
1. Omoenounvie mamepuavi
Otaenoydsie MaTepuaibl - 3TO OOJBIIAS TPYIIA Pa3HOOOPA3HBIX TIO
CBIPBIO, CIOCOOY TPUTOTOBJICHUS M TMPUMCHEHHS CTPOUTEIBHBIX MaTEPHAJIOB,
O00BEMHEHHBIX 110 CBOEMY HA3HAYEHUIO - TIOBBIMIATH DKCIUTyaTallMOHHBIE U JIEKO-

paTUBHbBIEC Ka4u€CTBA 3aHUN U COOPYKECHUH.
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OTtaenoynbie MaTepuabl KIaCCUPUIUPYIOTCS IO XUMHUECKOW MPUPO/IE:
Ha OpraHuYecKkue (IpeBecHuHa, OUTYM, MJIACTMACCHI), MUHEpaJIbHbIE (TPUPOIHBIN
KaMeHb, KE€paMHuKa, CTPOUTEIBHBIN pacTBOp, acOECTOIEMEHT W T.M.), METaJUIbI
(cTanb, aIFOMUHHAM, MEJIb).

DcTeTUYEeCKOe BIEYATIICHHUE, KOTOPOE MPOU3BOIUT OTACIOYHBIA MaTe-
puaJ, 3aBUCUT OT BHEIITHETO BHUJIA.

OU3NYECKUMH MOKa3aTeIIMU JEKOPATUBHOCTH OTACIIKHM SIBIISIIOTCS 1IBET, (Pak-
Typa, PUCYHOK JIMIIEBO TTOBEPXHOCTH MaTepHaia, a ISl MTYYHbBIX U3IETHA U €T
dbopma.

st 3¢ (HEeKTUBHOTO UCTIOIB30BaHUS OTJEIOYHBIX MAaTepUaJIOB, TJIAaBHBIM 00pa-
30M, TIOJIMMEPHBIX, 000€B, W JTAKOKPACOYHBIX MOKPHITHH, BA)KHO YYHUTHIBATh HX
[[BETOYCTOMYUBOCTD.

L[gemoycmotiuusocms — 3T0 CIOCOOHOCTh MaTEpHalla COXPAHATh OKPACKY IPH
JUTUTEIIBHOM BO3/ICHCTBUH ONTHYCCKOTO U3TyUCHHUS.

Daxkmypa — 3TO BUTUMBIN XapaKkTep JUIIEBOM MOBEPXHOCTH MaTepuaia, ornpe-
JIENSIEMBII CTETIEHBIO €€ HEPOBHOCTHU WJIH, HA00OPOT, TJIAKOCTH.

Penvegpnvie gpaxmypwl pazauvaroT Mo BHICOTE U XapaKTepy penbeda.

I naokue gpaxmypor (3epkanbHasi, TJISIHIIEBAs, JIOLIEHAs, MaTOBasi) pa3inyaroT
M0 CTeNeHU 00pabOTKU MOBEPXHOCTH M MO Pa3HOMY OTPKCHHIO MaJalolIero Ha
MOBEPXHOCTH CBETA.

OTtnenovydple MaTepUabl Ha JIMIICBOW IMOBEPXHOCTH MOTYT UMETh OTPEICIICH-
HBIM €CTECTBEHHBIN (TEKCTypa) UK CIEIUATHbHO HAHECEHHBIH PUCYHOK.

1. Jlakoxpacounvle mamepuanvi

JlakokpacodHble MaTepuabl — BA3KUE KUIKOCTH (PEeke — TOPOIIKH ), KOTOPHIC
MOCJIe HAHECEHMSI TIPEBPAIIAIOTCS B TBEPYIO TJICHKY Ha MOBEPXHOCTH OKpAaIINBa-
€MOT0 MaTepHala.

B 3aBucMMOCTH OT TJIEHKOOOPA3YIOIIETO BEIIECTBa KPACOUYHBIE COCTABBI MO/I-
pa3nensioTCs Ha: MaclIeHbIe, KJIEEBbIe, CHIIMKATHBIC, U3BECTKOBHIE, TIOJMMEPHBIE,

KOMITIO3UIIMOHHEBIC.
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[To BuUmy nakOKpacouHblE MaTEpHalbl JEHAT HA JIAKH, KPACKH, MOPOLIKOBBIC
KpAacKH, YMaJju, TPYHTOBKH U IIMAKIEBKU.

[lo xuMHUYECKOMY COCTaBy JIAKOKPACOYHBIE MAaTE€pUAIbl KIACCUPHUIMPYIOT U
o0o3HavaroT cienyromuM obpazom: AC — ankuaHo-akpuiosble, AT — ankumaHO-
yperanoBbie, All — anerunmemtono3usie, bT — outymusie, KO — xanudomnsHbie,
KY — kayuykoBbie, MA — maciiensie, AK — nonmakpunossie, A/l — nonuamuaHsbie,
VP - nomuyperanosbie, @A — penonoankunusie, OJI — penonsusie, I — men-
naunble, D11 — snokcuansie, I'® — rmudranespie, XB — nepIoBUHUIOBHIE.

O603HaYeHUs] OCHOBHBIX JIAKOKPACOUYHBIX MATEPHAIIOB COCTOSIT U3 MSTH OyKB
OYKBEHHO-IIU(POBBIX 3HAKOB ISl 3MaJICHl, KpacOK, TPYHTOBOK, IIIMAKJIEBOK U Ye-
TBIPEX TPYII 3HAKOB IS JIAKOB.

I[IlepBas rpynna 3HaKoB B 00O3HaUYE€HUHU ONpENEIsIeT BUJ MaTepuaia u
COCTOMT M3 CJI0BA, HAIIPUMEDP, «IMANb», «JIaK» U T.J.

BTopas rpynma 3HaKoB ompenenseT IUIEHKOOOpasylollee BEeLECTBO.
st Bogopaszb6asnsiembix (B), BogoamynbcuonHbix (3), mopomikobix (I1), opra-
Hoaucrnepcuonubix (OJl) MatepualnoB, a TakKe MaTepuaioB 0€3 aKTUBHOTO pac-
tBOoputens (b) mMexny mepBoil U BTOpOH TrpyIaMu 3HAKOM CTAaBUTCS HUHJIEKC
ONPENEIIAOINN PAa3HOBUAHOCTh MaTepuraa.

TpeThbss rpynma 3HaKOB XapakT€pU3yeT MPEUMYIECTBEHHOE Ha3HAUCHHE
JAKOKPAcCOYHOI0 Marepuasia U obo3Hadaercss nuppoil. TpeTbio rpynmy 3HaAKOB
IPYHTOBOK, JJaKOB, MACJIEHbIX Kpacok 0003HauaroT nudpoii 0, mmnakieBok — 1nud-
pamu 00.

YeTBepTas rpynmna 3HaKoB B 0003HAUEHUU OINpEAEIIseT MPUCBOCHHBIN
Marepuanty NOPSIKOBbIA HOMEP U COCTOMT M3 OJHOM, ABYX WM Tpex mudp. s
MAacCJIEHbIX KPaCOK BMECTO MOPSIKOBOIO HOMEpa CTaBUTCS LU (pa, ONpeaestonas
BUJ onudbl: 1| — HAaTypanbpHas, 2 — OKCoJb, 3 — rudTaneBas, 4 — nenradranesas,
5 — KOMOMHUPOBaHHas!.

Wnoraa nocne nopsakoBoro 'omepa nonyckaercss OyKBEHHBIH HHIEKC, XapaK-
TEepU3YIOIIUH 0COOCHHOCTH MaTepuaina: M — matoBbiid, [IM — noxymatoBsiit, I'C —

ropsi4eu CyLKH U T.J.
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[IsTas T pymnma 3HAKOB XapaKTCPHU3YET LBCT Marcpuala U COCTOUT U3

CJIOBA.

IIpumepwvt 0603HaAUEHUL TAKOKPACOYHBIX MAMEPUATO8:

Jlak BT — 783: BT — OutyMHbIi, / — XUMUYECKH CTOMKUN, 83 — MOPSIKOBBIIA

HOMED.

Kpacka MA — 025 3enenasa: MA — macnsiHas, 0 — rycrorenasi, 2 — orpaHu4eH-

HO aTtMocdepocToiikas, 5 — KOMOMHUpPOBaHHAS oA, 3eJeHasl.

Omans XB — 113 rony6as: XB — nepxnopsunuioBas, | — atmochepocroiikasi,

13 — nopsAaAKOBBIN HOMED, TOJTyOasl.

I'pynToBka ['® — 020 kpacHo-kopuuHeBas: ['® — rmudraneBas, 0 — rpyHTOBKa,

20 mopsAIKOBBIM HOMED, KPACHO-KOPUYHEBAS.

[Mmaxneska D11 — 0010 — kpacHo-kopuuHeBas: D1 — snokcuanas, 00 — mma-

KJIEBKA, 10 mOpAIKOBBIN HOMEDP, KPACHO-KOPUYHEBAS.

Mapra ¢ Bun ynakos-
No HaumenoBanue mare- pac- Pacxon OCHOBHBIE XapaKTEPUCTUKH K'i};l oM O6nacTpb mpu-
n/n puana - Ha 1 M2 MEHEHHS
. KOCTb
POBKOH
Martepuais! 1Ji1 DOTOJIKA
OKpaleHHbIiI
PexoMeHnnoBana
BpICOKOYKpBIBUCTAs U U3HOCO-
N IS OKPACKH
ycTon4uBasi, ECJIKOBUCTO-
CTEH M MOTOJI-
Kpacka «Ecolor» MaToBas aKpHIIaTHas Geno- [acTrKo-
9-10 CHEXHast KpacKa JUisl BHYTPEH- BOE BEZIPO KOB B AACTCIIX,
P % YP AP Y4eOHBIX U Me-
Hux pabot. He comepxur pac-
N JIUIAHCKIX
TBOpUTEIIEH, 6E39MUCCHOHHASL.
YUPEKIEHHUSIX.
KOHmPOJleble 60NpoOChl.
1. TlpuBeauTe HOMEHKIATYPY MAaTEpUAJIOB /Il BHYTPEHHEH M HAPYKHOU OTAEIKH
31aHUHN U COOPYKEHUM.
2. HazoBuTte oT/e09HbIe MaTepUalIbl U3 CTEKIIA.
3. UTO Ha3bIBAIOT CTPOUTEIbHBIMHA PACTBOPAMU?
4. KakoBO Ha3HAUYE€HUE JTAKOKPACOUYHBIX MAaTEPUAJIOB?
5. IlepeuncnuTe OCHOBHBIE BUIbI CYXHUX CTPOUTEIBHBIX CMECEH.
6. Kakue coBpeMeHHbIE BUbI JAKOKPACOUHBIX MAaTEpUAJIOB Bbl 3HAETE?
7. Kakue BHJIBI JIJAKOB M KPacOK BbI 3HACTE?
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8. B uem oTnnuue maka ot KpaCKn U KpaCKH OT 'PYHTOBKHU.
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IMPAKTUYECKOE 3ATIAHUE Ne 4

O3HakoMJIeHHE C BUJIaMH MOJIMMEPHBLIX CTPOUTECJIbHBIX MAaTEPUAJIOB

Leab padoThl: 03HAKOMJIEHUE C OCHOBHBIMU BUJIAMH MOJUMEPHBIX CTPOU-
TEJIBHBIX MAaTEPUATIOB, BU3yaJIbHASI OLIEHKA UX CBOMCTB.
B pe3ysbrare BHINOJTHEHUSI IPAKTHYECKOT0 3aJaHUS CTYACHT J0JIKEH
3Hamb:
— CBOMCTBa 0OJIMIIOBOYHOMN KEPaMUKH;
— OCHOBHBIC BUJIbI CTEHOBBIX W OOJUIIOBOYHBIX KEepaMOM3ICINN 1 00JIaCTH
UX PallMOHAIBHOTO IPUMEHEHHUSI.
ymembo:
—  OmpenensaTh Ha3HaueHue TUIUTKU (dacaaHasi, 11 10Jia, UHTEPhEepa).
MarepuaJbi:
— 00pa3sibl KEPAMUYECKUX CTEHOBBIX U OOJIMIIOBOYHBIX MATEPHAJIOB,;
— METaJUIMYECKAs pYJETKA;
— TOJIIIUHOMED;

— OCTPBIN HOX

Iopsinok BBINOJTHEHUA NPAKTHYECKOI'0 3aJaHUA:
1. MeToAbI OLIEHKH Ka4yeCcTBa JIMHOJIEyMa
JInHONEYM M3TOTOBIIIETCS B BUJE MOJOTHHUIL, JOPOKEK, KOBPOB U KOBPUKOB U MPH-
MEHSETCS JJIs IOKPBITHUS MOJIOB B KUJIBIX, OOIECTBEHHBIX U MPOMBIIIICHHBIX 3/JaHU-
AX U COOPYKECHMSX, B KEJIC3HOMOPOKHBIX BarOHax, BaroHaX METPOIOJUTEHA, apo-
XOIaxX U T. 1.
JInHOJIEYMBI OIPA3AETSAIOTCS
— 710 6Udy UCXOOHO20 Cbipbs — Ha THudTaNeBble (MOTUMIPUPHBIC), TTOTUBUHUII-
XJIOPUJIHBIE, KOJUIOKCUJIMHOBBIE, PE3UHOBBIE (PEJTUH) U JPYTUE CUHTETUYECKHUE
JIMHOJICYMBI;
— no cmpykmype - Ha 0€30CHOBHBIE U C YIPOUYHSIOUIEH MM TEIIO- U 3BYKOU30-
JUPYIOIIEeH OCHOBOU (OAHOCTIOMHBIE, MHOTOCIOWHBIE M KOBPOBBIE MMOKPBITHS);

71



— 1o yeemy - OHOLIBETHBIE U MHOTOILIBETHBIE, B TOM YUCJIE PUCYHUYATHIE;

— no gaxmype nuyesotli nogepxHocmu - Ha TUHOJCYMBI C TTIAAKOW, pudeHol n

BOPCHUCTOM (/1711 KOBPOBBIX MOKPBITHIA) TOBEPXHOCTHIO.

JIuHoJIeyM OTrpyXaeTcsi 3aBOJOM-H3TOTOBUTEIEM MOTPEOUTENIO (CTPOUTEIHHOM
opraHuzanuu) naptusmu. Pazmep maptuu JMHONEyMa OJHOTO I[BETAa, Y30pa M TOJI-
IMHBI yCTaHABIMBaeTcsa B Koauuectse 3000 M2, U IOCTYIUICHUH JMHOJIEYMa B KO-
nmuuecte MeHee 3000 M? mapTUsl €ro MPUHUMAETCA 34 LENYIO.

[Ipu oneHke KadecTBa JUHOJIEyMa paOOTHUK CTPOUTENBHON 1a00paTOpuu OT MO-
CTyHuBIlIeH apTuu otoupaet 5% pyaoHOB (HO HE MEHEE 2 PYJIOHOB) JJIsl BHEUIHETO
OCMOTpa U ompeesieHus pazmepoB. OT 0THOTO U3 3TUX PYJOHOB OTPE3AIOT B JIFOOOM
Mecte (HO He Oke 3 M OT KOHIIA), moJiocy mupuHoit 10 cM 1o Bcelt mupuHe pysio-
Ha, U3 KOTOPOW M3rOTaBIMBAIOT 0Opa3Ibl Ji UCIIBITAHUN HA YIIPYTOCTh, XPYIKOCTD,
BOJIONOTJIONIEHUE, 30JIbHOCTh, UCTUPAEMOCTh 1 CTOMKOCTD LIBETA JIMHOJIEYMA.

2. [IpoBepka BHEIIHEr0 BUAA M pa3MepoB JnHoJdeymMa. OToOpaHHbIE ISl PO-
BEPKU PYJOHBI JITHOJIEyMa MOABEPraloT BHEITHEMY OCMOTPY U 00MepY.

JnuHy ¥ MHUPUHY JTUHOJEYMa C TOYHOCTBIO JO 1 MM H3MEpSAIOT METAINIMYECKOU
PYJIETKOM.

TonmuHy AMHOJNIEYMa U3MEPAIOT MUKPOMETPOM, COMPHUKACAIOLIMECS KOHIbI KO-
TOPOT0 MMEIOT IIJIOCKYIO MOBEPXHOCTh, WJIM TOJIMHOMEPOM. M3mMepeHne mpou3Bo-
JTUTCA O IIMPUHE TOJIOTHUINA UK JOpOXKKH B 10 MecTax, paBHOMEpPHO pPacroJio-
AKEHHBIX NIpyT OT Jpyra. ToNIHMHY JUHOJEYMa JaHHOTO PYJIOHA BBIYUCISIOT Kak
cpeanee apudmerudeckoe 10 uamepeHudt, mpu 3TOM Pa3HOCTh MEXKAY HAMOOJbIIUM
M3MEPEHUEM HE JI0JbKHA npeBbimaTh 0,4 MM.

Pasmepsl nuHONEYMa NOJKHBI COOTBEeTCTBOBAaThH TpeboBaHusiMm ['OCT 7251-54
«JIunoneym».

[Ipu ocMoTpe BHEITHETO BUJA JIMHOJEYMa HEOOXOIMMO oOpaIiaTh BHUMAaHHUE Ha
€ro KpOMKH, KOTOPBIE€ JIOJKHBI OBITh TapajuieNIbHbl APYT APYTY U HE UMETh 3ayCEH-
1eB. JlomyckaeMoe OTKIIOHEHUE OT MapauieTbHOCTH KPOMOK HE JOJIKHO MPEBBIIIATH

+4 MM HA 1 M.
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JInneBast NOBEPXHOCTh JIMHOJIEYMa JIOJIKHA OBITh IIaJKOM, TJISTHIEBOM WM OJTY-
MaTOBOM 0€3 MATEH, apanuH, BMIATHH, paKOBUH U OyrpoB. OJTHOLIBETHBII JIMHOJIEYM
JOJKEH MMETh POBHBIN, OJIMHAKOBBIN TOH OKPACKH 10 BCEU MTOBEPXHOCTU. B MHOTO-
[[BETHOM JIMHOJIEYME PUCYHOK JOJKEH MMETh ITyOOKYH0 OKpacky B Macce W ObITh
YETKHUM, HEUCKA)KEHHBIM.

OAHOPOIHOCTH CTPOEHUS M IBETA JIMHOJIEYMa YCTAaHABIIMBAIOT CIEAYIOIIUM 00-
pazoMm.

B o0pasie nuHOoNeyMa moj yriaom 45° kK ero moBEepXHOCTH OCTPHIM HOXKOM Jiefia-
IOT B ISTH MecTax pa3pe3bl. [[I0BEpXHOCTh CBEXUX pa3pe30B JOKHA ObITh OJTHOPOJI-
HOM I10 IIBETY U CTPOCHHUIO.

L{BeT IMHOJIEYMa HE JOJKEH U3MEHATHCS IO/ BIMSTHUEM BO3A4YyXa, CBETA U BOJBI.

CroiikocTh LIBETA JIMHOJIEYMA OIPENETSAIOT B JIA0OPATOPUH CIEAYIOLIUM 00Pa30M.

W3 mosiockl iHOJIEyMa BhIpe3atoT oopaszelr pazmepom 50x50 MM, KOTOpBIN MOJ-
BEpraroT B TEYEHHE OJIHOTO Yaca MOCIeA0BaTeIbHOM 00pabOTKe B AUCTHILIMPOBAH-
Hoit Boge TemmepaTypsl 10-20°C unm 50°C. Tlocne 06paboTku B JUCTUILIUPOBAHHOM
Boze Temneparypsl 10-20°C He JOHKHO OBITh U3MEHEHHUS 1IBETA JIMHOJIEYyMa, U 00-
paboTke ke B ropsiueit Boge temmnepatypsl 50°C nomyckaercs HE3HaYMTENIbHOE W3-
MEHEHHE [BETA.

3. MeToabl OLIECHKH Ka4eCTBA MOJUCTHPOJIbLHON 00/ IMI0OBOYHOM IJIMTKH

[Ttk obmuioBounbie nonuctuposibibie ['OCT 9589-61 nmpumensitorest  yist
OTJIEJIKW BHYTPEHHUX CTEH U MEPErOpOJOK B JKHIIbIX, OOIIECTBEHHBIX U MTPOMBIIUICH-
HBIX 30aHUsAX. OHU M3TOTOBISIOTCS U3 MOJUCTHUPOJIA WM COMTOJIMMEPOB cThpoia. 11o
(dbopMe TIUTKH OBIBAIOT KBAJPATHBIE U MPSIMOYTOJIbHBIE.

[TonucTUpONIbHBIE TUNIMTKU OTIPY>KAKOTCS 3aBOJOM-U3TOTOBUTEIIEM MMOTPEOUTEIIO
mapTusMu 110 500 M2, Kya1a BXOJAT IUTMTKM OJHOTO THIIA, Pa3Mepa M LBETA.

[Ipu oueHke KavyecTBa MOJUCTUPOIBLHON OOJIMIIOBOYHON MIIUTKUA paOOTHUK CTPO-
UTEIBHOM Ta00paTOpUU OT MOCTYNHUBUICH MAPTUU U3 Pa3HbIX MECT OTOUpaeT S5 1u-
TOK, KOTOpbIE CHayaja MOABEPIatoTCsl BHEIIHEMY OCMOTpPY, a 3aT€M MCIBITAHUSAM Ha

TPEHMIMHOCTONKOCTh U HEMPOCBEUNBAEMOCTb.
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4. IlpoBepka BHeNIHEro BUAAa M pa3MepoB MJIMTKU. OTOOpaHHBIE JJIs1 POBEP-
KU TUTMTKU TOJBEPraioT BHEIIHEMY OCMOTpPY U oOMepy. JUIMHY U HMIMPUHY TUIUTOK
M3MEPSIOT METAJUTMYECKUM U3MEPUTEIIHbHBIM HHCTPYMEHTOM € TOYHOCTHIO 110 0,1 MMm.
ToNMHY MIUTOK U3MEPSIIOT TOJIIMHOMEPOM C YETBIPEX CTOPOH Ka)KI0M IUIUTKH,
IIPU 3TOM CIIEAYEeT MMOMHHUTH, YTOOBI OTKJIOHEHUS! OT CTaHAAPTHBIX Pa3MepoB HE Mpe-
BBILIAIM MO JUIMHE U mupuHe +£0,5MM, a o tonmuue - £0,2 Mm. [IpsAMOyronsHOCTB
TUTUTOK MPOBEPSIOT YTOJIBHUKOM-ITIA0JIOHOM.

CryneHT, ocMaTpuBas IUIMTKH, JOJDKEH MPOBEPUTH, YTOOBI HA MX OOOPOTHOM
cTOpoHe ObUTH OOpTUKHU U O0opo3aku. [lIupruna 6GopTrka goikHA OBITH 5,0 MM, a BBI-
cora 0,25 mM. bopo3aku o0Opa3yloT KBajpaThl CO CTOPOHOM, paBHOM 3 MM; BBICOTa
6opo3nok 0,12 mm.

KauecTBO JMIIEBOM MOBEPXHOCTU IUIMTOK ONPENEISAIOT OCMOTPOM HEBOOPYKEH-
HBIM IJ1a30M Ha PacCTOSIHUM 1M TJia3a 1o rOpu30HTAINA IPU BEPTUKAIBHOM IMOJIOXKE-
HUU TUTUTKHU.

[{BeT u dhopma IIMTOK JOJKHBI COOTBETCTBOBATH YTBEPKIACHHBIM dTasloHaM. JIu-
1I€Basl MIOBEPXHOCTh JOJKHA OBITh IJIaJKOM, IVISIHIIEBOM C PaBHOMEPHOM OKpPACKOM,
YUCTOM, O€3 HATUIBIBOB, B3JYTUMN, TPEIIUH U LIapanuH.

KpoMKH MIUTOK MOMKHBI OBbITh POBHBIMU M HEe MMeTh 3ayceHiueB. [lo 'OCT
9589-61 moryckarOTCs CIESTYIOIINE OTKJIOHECHHS 10 MTOKa3aTeNsIM BHEIITHETO BH/IA HA
JIMIIEBON TIOBEPXHOCTH: BKJIIOUEHHUs AuaMeTpoM 110 0,3 MM - B KOJIMYECTBE HE OoJiee
2 mr. Ha momaau 100 cM?; MenKKe 3aI0IMPOBAHHBIE LAPATIUHEL

Kpome nepeuncieHHoro, He0OX0IUMO CJIE€IUTh, YTOObI BBIMTYKJIOCTh IMOBEPXHO-
ctu (ctpena nmporuda) He npebimana 0,5 MM it mwuTok pazmepom 100x100 MM u
0,8 MM - g5t U TOK pazmepom 150x150mm.

BBITTyKJIOCTh TIIIUTKUA OMPENENSIOT MYyTeM H3MEPEeHUS KalIuOpoM HauOOJBIIEro
3a30pa MEXy MOBEPXHOCTBIO IJIUTKA U pEOPOM METAJUIMYECKOUN JIMHEWKH, MOCTaB-
JICHHOM MO AWaroHaJau IUIUTKH.

Ha nuiieBoit moBepXHOCTH IUTUTOK JAOIMYCKAET He OoJiee ABYX Ae(EKTOB.

5. OnpenesieHne TPEIUHOCTOMKOCTH MJIMTOK. OTOOpaHHBIC JIJIs1 UCTIBITAHUS S5

IUIMTOK MPCABAPUTCIIBHO TIIATCIBbHO OCMATPHUBAIOT, a 3aTCM IIOABCIINBAIOT B IIPOBO-
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JIOYHBIX KacCETax B COCYJIE€ C KEPOCUHOM U BBIIEPKUBAIOT UX B TeueHHE S MUHYT. [1o
UCTEUEHUH YKA3aHHOTO BPEMEHU IUIMTKH HM3BIECKAIOT U3 COCY[A, BBLAECPKHBAIOT HA
Bo3ayxe B TeueHue 30 mun npu temneparype 20+50°C, moce 4ero BHITUPAIOT XJIOM-
4aTOOyMa)XHOW TKaHBIO U THIATEIHHO OCMATPUBAIOT HEBOOPY>KEHHBIM TJIa30M C Iie-
JIBIO BBISIBJICHUSI MEJIbYANIINX TPEIIVH.

CoryiacHO TEXHHYECKUM YCJIOBHUSM TTUTKU JOJDKHBI OBITH TPEITMHOCTOHKHMH.

6. Onpenesenne HEMPOCBEYMBAEMOCTH IUIMTOK. KaXayi0o U3 MATU HCIBITYe-
MBIX TUTUTOK HAKJIaJIBIBAIOT Ha OEI0-4epHYI0 IMIaXMAaTHYIO JOCKY CO CTOPOHOM KBaI-
pata 50 Mm.

Ecnu yepHbie KBagpaThl HE MPOCBEUMBAOTCS UY€PE3 IUIUTKY, TO IJIMTKA CUATACTCA

HETIPOCBEYHBAIOIIEH.
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IMPAKTUYECKOE 3AJTAHUE Ne 5

O3HakoMmiieHHeE ¢ IKCIUIYAaTAIMOHHO — TEXHUYCCKUMH XapaKTePUCTUKA-
MU KPOBECJbHBIX THAPOU30JAINNOHHBIX MATEPHAJTIOB

Leab padoThl: 03HAKOMIICHHE C PA3HOBUIHOCTSIMU COBPEMEHHBIX KPOBEIIb-
HBIX U TUJIPOU30IUPYIOIINX MAaTEPUATIOB
B pe3yabTare BbINOJIHEHUS NPAKTHYECKOT0 3aJAHUSA CTYIEHT H0JIKEH
3HAMb:
- HOMEHKJIaTypy, CBOMCTBa M 00JIACTU NMPUMEHEHUSI KPOBEIBHBIX U THUIPO-
M30JSIHMOHHBIX MAaTEPHAJIOB HA OCHOBE OMTyMa, JIETTS U OJMMEPOB;
- COCTaB, CBOMCTBA M 00JIaCTU MPUMEHEHUS TUIPO-, MapO-, BETPO3ALIUTHBIX
MOKPBITUSX OTPAXKAAOIMINX KOHCTPYKIUI; TpaBuiia UX MPUMEHEHUS.
ymembu:
- OINpEAENSTh IO BHEIIHEMY OCMOTPY MAapKy U BHUJ THIPOU3OJALIMOHHOTO
MaTrepuraa.
MarepuaJbi:
- 00pa31bl KPOBEJIBHBIX U TUAPOU3OIUPYIOLINX MATEPUAIIOB.
IMops10K BbINOJIHEHUS] MPAKTHYECKOT0 3a1aHUA:
1. V3yunTh 00pa3ipl KPOBEIBHBIX U THIPOU3OISIIMOHHBIX MaTepUaIOB;
2. O3HaKOMHUTCSI C COMYTCTBYIOIIEH MHpOopMaIueil (peKkiiaMHbIe POCTIEKTHI, TEX-
HUYECKasi XapaKTepUCTUKa MaTEPUAJIOB, UHTEPHET U T.11.);
3. BHectn manHbie B TaOIHITY.
1. KposenvHvie mamepuanni
KpoBenbHble MaTepualibl NpeJHa3HAYEeHbI JJIS 3alUThl OT aTMOC(HEPHBIX
OCa/IKOB
(mok b, CHET, Tpaf), T.€. OT KPaTKOBPEMEHHOTO (MIEPUOAMYECKOT0) BO3ACHCTBHUS
OCAJIKOB.

KpoBenbHbIe MaTepuaibl MOapa3AeasOTCs:

76



- 10 8U0Y UCXOOHO20 CbIPbs — HA METAJTMYECKHE (U3 CTaJIM, aJTFOMUHUS, MEIH U
JIPYTUX METAIJIOB, a TAaKXKE UX CIUJIABOB), KEpaMUYECKUE, MOTy4aeMble 00KUTOM TJIH-
HSIHOTO CBIpbA (Yepernuiia), IEMEHTHO-BOJIOKHHUCThIE (acOeCTOIIEMEHTHBIE, CTEKIIOIE-
MEHTHBIE), MJIACTMACCOBBIE (CTEKJIOBOJOKHUCTBIM TJIACTUK, OPTaHUYECKOE CTEKIIO),
[IEMEHTHO-TIECUaHHbIe (OETOHHBIEC) YepenHilbl, ONTYMHBIEC (Ha OCHOBE OMTyMa, JIErTs,
MOJIUMEPOB U UX CMECEM);

- no KoHghueypayuu — Ha TIOCKHE, BOJIHHUCTHIE, Ta30rpeOHEBbIE, TPEOHEBBIC;

- no ¢opme Ha

® DPYJOHHBIE — NOJIOTHUIIA IIMPUHON OKOJ0 1 M u aymHOo# 7...20 M, mocTasise-
MBbIE HA CTPOUTENBHYIO IUIOMIAJIKY B pyJIOHAX;

® JIMCTOBBIC U MITYYHBIE — MEITKOPa3MEPHBIE MOJIOCHI U JIUCTHI (TUIOMIA/IbI0 MEHEE
1 1 2 M? COOTBETCTBEHHO);

® MAaCTUYHBIE — BSI3KHE KUAKOCTH, 00pa3ylollre CIUIONIHYIO BOJOHENpPOHUIIAE-

MYIO IUIEHKY [10CJI€ HAHECEHUS Ha U30JIMPYEMYIO KOHCTPYKIUIO;

e MeMOpaHHBIE — 0OJIbIIEpPa3MEpPHbIE NONOTHHINA (mIomanso 100...500 m?).
Br16op TOro mim UHOTO TUIA MaTepHraia 3aBUCUT OT MHOTHX (DaKTOPOB:
® KOHCTPYKTUBHBIX (YTOJ HAKJIOHA KPBIIIN, MaTepUa OCHOBAHHUS );
® TEXHOJOTHYECKHX (TIPOCTOTAa YCTPOMCTBA MOKPHITHUS);
® APXHUTEKTYpPHO-JICKOPATUBHBIX (KelaeMblid IBET U (haKTypa MOBEPXHOCTU
KpPOBJIN);

® SKOHOMHUYECKHUX (CTOMMOCTD U JIOJITOBEUHOCTD).

PynoHHbIE MaTepHalibl OTHOCATCS K TPYIIE «MsArkas KpoBiisi». OHU IpecTaBiis-
10T OO0 TMOJIOTHMINA, CKaTaHHbBIE B PYJIOHBI (OTCIOAA OHU U MOJYYUJIU CBOE Ha3Ba-
Hue). [lomoTHuIma BeITycKaroTes mupuHoi okoso 1000 MM u amuHOM oT 7 10 20 M,

JJIMHa ITOJIOTHHUIIA OIPEACIACTCA TOJIIAHOM MaTrcpuaja, COCTaBJISIONICH OOBIYHO

1,0-6,0 mm.

PynonHble MaTepHalibl MOTYT 00€CTIeYuBaTh BOJAOHEIPOHUIIAEMOCTD JJaXkKe MpU
HYJIEBBIX YKJIOHAaX, a BEPXHUU MpeJen peKOMEHAYEMbIX YKIOHOB cocTaBisieT 45-50

°C. KpoBenbHbIll KOBEp U3 COBPEMEHHBIX PYJIOHHBIX MATEPHUANIOB, KaK MPABUIIO, SIB-
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JIACTCA HBYXCHOﬁHBIM. HOBTOMy Ppas3IndarOT MaTCpraibl AJIs1 HUKHCTO U JJIsI BEPXHE-
ro cios. Bec 1 kB./M KpPOBCJIbHOT'O KOBpPA, B 3aBUCUMOCTH OT BHAAa MATCpHUAJId U KO-

JIMYECTBA CIIOEB COCTABIISIET, IPUMEPHO, 5-12 K.

B HacTosmee Bpemsi Ha pbIHKE MPUCYTCTBYIOT PYJIOHHBIE MaT€pUalibl HECKOIBKHUX
MOKOJICHUHU, JJIs MPOW3BOJICTBA KOTOPBIX NPUMEHSIOTCS Pa3JIUYHbIE KOMITIOHEHTHI,
KakK JIJIsl OCHOBBI, TaK U JJIsl TOKPOBHBIX CJIOEB.

K nepBomMy MOKOJEHHUIO PYJIOHHBIX MaT€pUATIOB OTHOCATCS OMTYMHbBIE HA KapTOH-
HOU ocHOBe (pybOepoun, pydemact u T.1.). OHM MO-TIPEeKHEMY IIMPOKO MPUMEHSIOT-
Csl, XOTS y’K€ U HE OTBEYAIOT COBPEMEHHBIM TPEOOBAHUSIM.

BaxHbIM 111arom B pa3BUTHM PYJOHHBIX MAaTEPUAJIOB CTaja 3aMeHa OMOJIOTUYECKU
HEJIOJITOBEYHON KAPTOHHOW OCHOBBI HE THUIOIIMMHU MaTEpHaIaMU: CTEKJIOXOJICTaAMH,
CTEKJIOTKAHSIMU U T.I. (OUTYMHBIE MaTepUasibl HA HE THUIONIMX OCHOBax). [Ipu sToM
KpoMe OMOJIOTMYECKON JOJTOBEYHOCTH MaTepuasa yBEIMYHIaCh U €ro MPOYHOCTh, B
TO BpeMsl KaK OCTaJIbHbIE MHUHYCHI, NMPUCYIIUE OUTYMHBIM MaTepHhaliaM OCTaJIHUCh.
D10, B TNEPBYIO OdYepellb, MpPOOJIEMbl, CBS3aHHBIE CO «CTapeHUEM» OuTyma.

[ToncTHE PEBOIOIIMOHHBIM CTAJI0 MPUMEHEHUE B PYJIOHHBIX MaTepuanax mo-
JUMEPOB, KaK B KauecTBe MOAU(MUKATOPOB OUTyMa (OUTYMHO-TIOJIMMEPHBIE MaTEepH-
ajbl), TaK U JJIs1 CO3JIaHMSI YUCTO MOJUMEPHBIX KPOBEIBHBIX MATepHANIOB (MTOJIUMEP-
HbIC MeMOpaHbl).

K nmpenmyiiectBaM BceX PYJIOHHBIX MaTEPUAIOB MOKHO OTHECTH TO, UTO OHH,
BHE 3aBHUCHMOCTHU OT YCJIOBUU MPOU3BOJCTBA PA0OT U COCTOSTHUSI MOBEPXHOCTH, CO-
30T M3OJSLUOHHBIM CIOM ¢ HEoOXOJUMOW TapaHTUPOBAHHON TOJIIUHOMN.
K HemocTaTkaM pyJTOHHBIX KPOBEJIBHBIX MATEPHUAIOB OTHOCUTCS OOJIBIIOE KOJUYe-
CTBO IIBOB (HaXJIECTOB) IPH MU3TOTOBJIECHUH KOBpA.

Jlns ycTporcTBa pyJIOHHOTO BOJOU30ISIIMOHHOTO KOBPAa PEKOMEHIYETCS TIPU-
MEHATh OUTYMHBIC M OUTYMHO-TIOJIUMEPHBIC MaTepHaibl Ha HETHUIOIIECH CTEKJISH-
HOW, CHHTETUYECKON MJIM KAPTOHHOU OCHOBE WJIM 3J1ACTOMEPHBIE BYJIKAHU30BAHHBIE
IIJIECHOYHBIE MaTE€pUaJIbl, & TAKKE MACTUYHBIE MaTepHUaibl. AHAJTOTUYHBIE MaTEpUaIbl
PEKOMEHIYETCSl MIPUMEHSTh ISl YCTPOMCTBA MAPOU30JISIIUK. PyJOHHBIE MaTepuabl

Ha KapTOHHON OCHOBE C OMTYMHBIM BSKYILIUM JOIYCKAETCSl IPUMEHSTh JJIsl YCTPOii-
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CTBa BOAOHU3OJLINMOHHOTO KOBPA B KPOBJIKIX BPEMCHHDLIX S,HaHI/Iﬁ )41 COOpY)KGHI/Iﬁ (¢10)

CPOKOM CITY>KOBI J10 5 JIeT.

2. I'uopouzonayuonHvle mamepuaisl
[M'unpon30ISIIOHHBIE MAaTEPHATBI TIPETHAZHAYCHBI JIJIST TPEIOXPAHCHHS CTPOU-
TEIbHBIX KOHCTPYKITUH OT KOHTAKTa C BOJIOH, MTOTJIONICHUS BOIBI WM OT (PUITHTPAIHH
BOJABI uepe3 HuX. B 3aBuUCHUMOCTH OT (DPU3MYECKOTO COCTOSIHUSI U COOTBETCTBEHHO
TEXHOJIOTHH X MIPUMEHEHUS TUAPOU3OJIAIIMOHHBIC MAaTEPHAIIBI MOKHO pa3IeuTh Ha
KUJKUE, TAaCTOOOpA3HbIE MITACTUYHO-BSI3KHE, TBEP/IbIC YIIPYTOIMIACTUYHBIE.

/Kuokue zuopouszonayuonnvie mamepuansl MOTYT OBITh MPONUTOYHBIC U TLICH-
KOOOpa3ylolue.

IIponumounsvie mamepuansl — XUAKOCTH, TPOHUKAIOIIME B TIOPHI MOBEPXHOCTHBIX
CJIOEB MaTepualia, co3/1aBas BOJIOHENPOHUIIAEMBIN Oapbep, Tu00 THaApodHOOU3NpyIo-
IIIUEe TIOBEPXHOCTH MOpP (OUTYMBI U ACTTH, IPOIUTKA MMOJTMMEPAMH, KPEMHUHOPTaHH-
YECKUE KUIKOCTH).

Huvekyuonnvie mamepuansbl — HarHETAlOT B MOPHI U30JIMPYEMOT0 MaTepHalia Moj
JaBJICHUEM (IMOKCUIHBIE CMOJIBI, TIOJTUMEPHBIEC TUCTIEPCUH ).

lInenxoobpasyrowue mamepuansbl — BI3KOKUIKHE COCTaBbl, KOTOPbIE TIOCIIE HaHE-
CEHUS Ha IMMOBEPXHOCTh M30JIMPYEMOM KOHCTPYKIIMH 00pa3yIoT Ha HEW BOJIOHEITPOHHU-
[[aeMYI0 TJICHKY (pa3KKeHHbIE OUTYMbI, OUTYMHBIE SMYJILCUH, JIAKH, IMAJIN ).

Ilacmooopa3zusie 2udpou3zonayuonnble Mamepuaipl VCIONb3YIOT Kak 00Ma30u-
HbIE U MIPUKJICUBAIOIITHE.

ObmazouHvle Mamepuavl, IOCIIE HAHECEHUs 00pa3yl0T Ha U30JUPYEMOM MOBEpX-
HOCTH JJOCTATOYHO TOJICTBIM TUIPOU3OISIIMOHHBIN CJIOW (MAaCTUKH, TACThI).

Ynpyzonnacmuunvie cudpousonayuonnvie mamepuanvt NpeACTaBICHbl PYJIOH-
HBIMHU MaTepuajaMu (0€30CHOBHBIMU M HA Pa3jMYHBIX OCHOBAX), aHAJIOTHYIHBIC KPO-

BCJIBHBIM.
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I'n0-

Haumeno- Mapka c - ObaacTb Pexomennye-
OcHoBa- KOCTh
BaHMe Ma-  pacmmg- e HHHA NpUMeHe-  MoOe KoJinye-
TepuaJja POBKO¥ 1 ciost HUS CTBO CJIOEB
opyce
PyioHHbIE KpOBeJIbHBIE MATEPHAJIbI
K-ckpyn-  Tlomuac-
HO3EPHHUCTOM
pHuC] T<p IpUMEHSI-
IOCBIIKOM C
N eTcs I
JINIEBOM o
yCTpOMCTBa
CTOPOHBI U Crexnort-
. BEpPXHET0
MOJUMEPHOU  KaHb
N CJI0s1 KpO-
IUICHKOM C
. BEJIBLHOTO
HIDKHEH CTO- KOBDA bukpoct HaHo-
poHBI ToJIoT-  CTCKIO- p CHTCSI B OJIUH
Ha XOJICT CIIOM TIpH BOC-
II - ¢ menko- CTaHOBUTECIb-
3E€pPHUCTOMN - HOM PEMOHTE
P v R=25y TPHMEHA p
IIOCBITIKOU M. 0°C eTCs IJI CTaporo 1mo-
buxpocTt HJIH TIOJIM- i ’ i KPBITHS, U B
p ) He ppl- | YCTporcTBa  Kp 5
MCPHOU HUKHUX ABa IIpH opra-
o ITommac- i
IUICHKOM C CJI0eB Kpo- ~ HU3aIlUK HOBO-
JINIIEBOM Tep BEJILHOTO T'O KPOBCJIbHO-
CTOPOHBI U KOBpa U ro KOBpa, 1100
MOJIMMEPHOU CreKIoT- TUapon30-  IPH KaruTallb-
nJIeHKOVI/I c KaHD B03000%0%1 HOM PEMOHTE.
HWXKHECU CTO- CTPOUTETb-
POHBI ITOJIOT- HBIX KOH-
Ha UIA MEJI-  CTEKJIO- CTPYKLIUM.
KO3EPHUCTOU  XOJICT
IIOCKITIKOM C
o0eux cTo-

POH TOJIOTHA

o ~

Konmponwvnwie éonpocul

Kakue tepmomnnacTU4HbIE W TEPMOPEAKTUBHBIE TOJUMEPHl TPUMEHSIOT B
CTPOUTENBCTBE?

[IpuBenuTe HOMEHKIATYpPY MaTEepHAIOB HA OCHOBE OMTyMa.

Kakue o6nactu npuMeHeHus: MaTepuaioB Ha OCHOBE OUTyMa Bbl 3HaeTe?

Kaxk npoucxoauna moaudukarus pyoepounga?

Kakum YCIIOBUAM OOJIKCH YAOBJIICTBOPATDH FI/II[pOI/ISOJ'IHI_[I/IOHHBII‘/JI MaTepHan?
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6. Kakas pasHuLia MCXKIY 6I/ITYMHI>IMI/I MaCTHUKaMH 5MYJIbCUAMUA U nmacramu’?
7. OcHOBHEIC IrCpMCTU3UPYIOIINX MATCPUAIOB. Kakum YCJIOBHUAM OHHU HOJIKHBI

COOTBETCTBOBATH?
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IMPAKTUYECKOE 3AIAHUE Ne 6

O3HakoMmiieHHe ¢ IKCIUIyaTAIMAHHO — TEXHUYCCKUMH XapaKTePUCTUKA-

MU TCNJION30JAINNOHHBIX MaTEPHUAJIOB

Heab padorbl: O3HaKOMIIEHHE ¢ 00pa3liaMy OPraHUYECKUX M HEOpraHU4e-
CKHX TEIUIOM30JISUOHHBIX MAaTEPUATIOB
B pe3yabTarte BbINOJIHEHHUS NPAKTHYECKOT0 3aJaHUS CTY/ACHT J0JIZKeH
3HamMb:
- 3((peKTUBHOCTh MPUMEHEHHUS Pa3IMYHBIX TEIUIOM3OJIALIMOHHBIX MaTepHha-
JIOB B CTPOUTEIBCTBE;
- HOMEHKJIaTypy COBPEMEHHBIX TEIJIOM30JIALIMOHHBIX MAaTEPUAIIOB HA OCHOBE
CTEKJIO-, MUHEPAJIbHOTO BOJIOKHA; PA3HOBUIHOCTEW IEHONIOJINCTUPOIIOB.
ymembp:
- OINpPEAENSTh IO BHEUIHEMY OCMOTPY MapKy W BUJ TEIJIOU30JALIMOHHOTO
Marepurana.
MarepuaJbi:
- 00pa3lbl OPraHUYECKUX U HEOPTraHMUECKHUX TETUIOM3O0JIALMOHHBIX MaTepH-
aJoB.
ITopsa0K BBINOJHEHUS] PAKTHYECKOT0 3a1aHHA:
1. M3yuuth 00pa3ibl TEIIOU30ISUUOHHBIX U aKyCTUYECKUX MaTepUaIIOB;
2. O3HaKOMHUTCS C COMYTCTBYIONICH HHPOpMAIHEH (peKIaMHbIE TPOCIIEKTHI, TeX-
HUYECKasl XapaKTEPUCTUKA MAaTEPUAJIOB, UHTEPHET U T.11.);
3. Buectu nanHbie B TaOMILY.

TennousonsayuoHHbiMy HA3bIBAOT CTPOUTEIBHBIE MaTEpHATIa U U3JIEIHS,
NpeHa3HaYeHHbIE JIJIS1 U30JIS1UN TETUIOBBIX MOTOKOB, KOHCTPYKIMH 31aHUI U CO-
OpY>KEHH, anmapaTypsbl, TpyOOIPOBOI0OB, XOJIO0UILHUKOB.

ITo TOCT 16381-77, Teron30asSIIMOHHBIE MaTEpHAIIbl KilacCUDUIIpy-
I0TCSI IO CJICAYIOIIMM OCHOBHBIM MPU3HAKaM: (popMa U BHEIIHUM BUJ; CTPYKTYpa;

BHUA HUCXOJHOI'O CBIPbiA;, CPCAHAA IINIOTHOCTD, )KCCTKOCTDL, TCILJIOIIPOBOJHOCTL, I'O-
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prouectb. [lo Gopme M BHEIIHEMY BHUAY TEIUIOM3OJILMOHHBIE MaTepUaibl MOJ-
pa3aesioT Ha: IITY4YHbIE U3JeNUs (TUIUThL, OJIOKH, KUPIWYH, HUJINHAPHI, MOTYLH-
JUHJIPBI, CKOPIYTIbI, CETMEHTHI); PBIXJIbIE U ChITyuue (BaTa, MEPJIUT, TIECOK); Py-
JIOHHBIE U IIHYPOBBIE (MAThl, ITHYPBI, )KT'YTHI).

Mapka TeriIou30SIHOHHOTO MaTepuaia OTpa)kKaeT BEIUYHMHY CpEIHEn
IUIOTHOCTH, KOTOpas BbIpaXkaeTrcs B Kr/M° (po). COINacHO 3TOMy IOKa3aTeo,
TEIUIOM30JSIIMOHHBIE MaTepUallbl MMEIOT CIEAYIOIUME MapKu: 0co00 HU3KOU
mmotHoctu (OHII) 15, 25, 35, 50, 75, auskoit motHoctu (HIT) 100, 125, 150,175,
cpeaneit motHoctu (CII) 200, 250, 300, 350, mutothsie (I1J1) 400, 450, 500.

Mapka TemIon30JsUMOHHOIO MaTepuajga 0003HauaeT BEPXHUH Mpeneln
ero cpenHeit mnotHoctu. Hanpumep, n3nenus mapku 100 moryt umets po=75-100
Kr/MC,

[To cTpykTrype maTepuasnbl OBIBAIOT: BOJIOKHUCTBIC, 3€PHUCTHIC, SUCH-
CTBIE.

[To BuAy MCXOTHOTO CHIPbsSI MaTepualbl OTHOCAT K ABYM Tpymnnam: He-
OpPraHUYECKUE U OPTaHUIECKHE.

[To *xecTKOCTH TETIOU30JIUOHHbBIE MAaTEPUAJIbl TIOAPA3ACISAIOT HA Clie-
nytome Buabl: msrkue (M) — cxumaemoctb > 30% (mpu yaenbHOW Harpyske
0.002 MlIla), momyxkectkue (IT) — cxxumaemocts < 30%(TIpu yIeIbHONU Harpy3ke
0.002 MlIIa), xxectkue (2K) — cxxumaemocts 10 6%(mpu yaensHoi Harpyske 0.002
MlIla), nossimienHoM xkectkoctu (IDK) — cxxumaemocts 10 10%(npu yaenbHOH
narpyske 0.004 MIIa), noBsiiennoit TBepaoctu (T) — cxxumaemocts 10 10% (mpu
ynenbHOM Harpy3ke 0.1 MIla).

[To Bo3ropaeMocTy TETUTOM3OJIAIMOHHBIE MaTepHallbl OBIBAIOT: HECropa-
eMble, TPYIHOCTOpaeMble, Cropaemble.

[To TemIompoBOAHOCTH MaTepUabl U U3ACTUs OTHOCAT K KjaccaMm: A — HU3KOU
TEIUIONPOBOJAHOCTH , b — cpellHen TerIonpoBOAHOCTH, B — ITOBBIIIEHHOMN TEIUIO-

MPOBOJHOCTH.
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2. Opeanuueckue meniou3oAYUOHHbIE MAMEPUATbL.
Oprannyeckue TEIUIOM30JSLUOHHBIE MAaTEpUalbl U3TOTABIMBAIOT B BUJIE
TUTUT,

0OBIYHO KpyHHOpa3MepHbIX. OCHOBHBIM CBHIPbE ISl KX U3TOTOBIICHUS CITY>KUT

JpeBecHHa B BUJE OTXOJ0B (OMUJIKH, CTPYKKa, TOPOBLIb, peiika) U APYyroe pacTu-
TEJBbHOE CBIPhE BOJOKHUCTOIO CTPOEHUs (KaMbllll, COJIOMA, Majopa3yIoKHBIIMICT
BEpPXHUU TOPd, KOCTpa JIbHA U KOHOILIN).

JI71s1 TIOBBINICHUSI OTHECTOMKOCTH, OMOCTOMKOCTH M BOJOCTOMKOCTH B TEILJIOM30-
JSILMOHHBIX MaTeprajiax Ha OCHOBE OPTaHUKH BBOJSAT AaHTHUIUPEHBI, AHTUCENTUKU U
rupodhoOU3aTOPHI.

Mamepuansl Ha 0cHO8e OpPeEeCHO20 CbIPbA

pesecno-eonoxnucmote naumst JIBIT (TOCT 4598-86) uzroraBiuBaroT U3 Heze-
JIOBOM JIPEBECUHBI, OTXOO0B JIECONWIBHON U J1€peBO0OpadaThIBAIOLIEN MPOMBIIILIEH-
HOCTH, OyMa)>XHOW MaKyJaTyphbl, cTe0JIeil COIOMBI, KyYKypy3bl, XJIOMYaTHUKA U HEKO-
TOPBIX OPYTUX PACTECHUMN.

JUtst yny4iieHus: OTIEIbHBIX CBOMCTB IJTUT JPEBECHOBOJIOKHUCTAs Macca MpOIn-
THIBAETCS PA3IUYHBIMU XUMHUKAaTaMH, CIOCOOCTBYIOIIMMU YMEHBIICHUIO BOIOIO-
TJIOIICHUS, IOBBIIICHUIO OMOCTONKOCTH M OTHECTOMKOCTH.

[1uThl IPEeBECHOBOJIOKHUCTHIE B 3aBUCUMOCTH OT HAa3HAYEHUS M3TOTaBIMBAIOTCS
CIIEYIOIIMX BUIOB: CBEPXTBEPIbIE, TBEPAbIE, IMOIYTBEPAbIE, H30JALUOHHO-
OTJIEJIOYHBIE U U30JIALIMOHHBIE.

llpesecno-cmpyasceunvie naumer JICI1. DTOT MaTepuanbl NOJIy4aeTCs MMyTeM Ipec-
COBaHMSI JPEBECHOMN CTPYXKKHU C 100ABKOM CHMHTETHUUECKUX CMOJI. UX BBIIYCKAIOT OJ-
HO- 1 MHOTOCHOWHBIMA. JICIT nmerot nmuny 2500-2600 MM, mmpuny 1200-1800 mwm,
a ToJIIHUHY OT 13 10 ...... MM.

Qubporum u apboium — MaTepuaibl U3 JPEBECHOU CTPYKKH ((HpUOpOIUT) U ONu-
JIOK U 1Ierbl (apOO0IuT) Ha IIEMEHTHOM BSIXKYIIIEM.

IHonumMepHbIEe TENJIOU30JIALMOHHbIE MAaTEPHAJIbI

Ilenonnacmer — nucmosvie u ¢haconnwvie uzdenusa — NONy4aOT BCIICHUBAHUEM

Pa3JINYHbIX ITOJHUMCPOB: IIOJIHUCTHUPOJIA, ITOJIUBUHWIXJIOPHUAA, ITIOJIUITUIICHA, (I)GHOJ'IB-
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HBIX TTOJIMMEPOB U JIp. UCIOJIB3YETCSl IPECCOBBIN M 0CIPECCOBBIM METOIbI H3rOTOB-
JICHUS IICHOIIJIACTOB.

Ilenonoaucmupon — HanboJiee U3BECTHBINA BHUJI CTPOUTEILHBIX ITEHOIIIIACTOB.

becnpecconriit neHonomuctupon (IICH) cocTouT U3 CKIECUBAIOIIUXCS IPYT C APY-
TOM BCIIEHEHHBIX TpaHyJl MOJKUCTUPOJa. becrpeccoBblii TEHONOJIUCTUPOI B BUE -
CTOB U TUTUT MPUMEHSIETCS JIsl TEMJIOBOM U30MSIIUU CTEH.

[IpeccoBaHHBIN (IKCTPY3MOHHBIN) TEHOMOJIMCTUPOJ HWMEET IUIOTHBIE KOPKH Ha
00eHX MOBEPXHOCTAX IUIUT U MOJTHOCTHIO 3aMKHYTYIO IOPUCTOCTb.

llenononusununxiopud — MaTepuall B BUJAC IUIUT, 110 METOJTY TOJIYyUYCHHS U CTPYK-
Typ€ aHAJOTUYEH MPECCOBOMY MEHOMOJUCTUPOTY. [I[pUMEHSIOT AJ1s1 TEIIOU30ISAIIUN
CJI0€B KPOBEJIBHBIX KOHCTPYKIIUH.

llenononusmunen — MaTepuall oydyaeMblii Ha OCHOBE IMOJUATHIICHA U ra3000pa-
3YIOIIUX 100aBOK.

2. Heopeanuueckue meniousonayuoHHble Mamepuaibsl
Heopranmdeckne maTepuanbl M3TOTAaBIMBAIOT U3 MHUHEPAIBLHOTO CHIPhs (TOp-
HBIX MOPOJ, IIJIAKOB, CTEKJIA, BSHKYIIUX BEIIECTB, acOecTa U T.I1.) K 3TUM MaTepraiam
OTHOCST MU3ACIHUS U3 MHUHEPAIHHOM BaThl, IEHOCTEKJIO, STYECUCThIE OETOHBI, acOecTo-
COJICp>KaIllM€ 3aChINIKA U MACTUYHBIE COCTABBI, a TAK)KE MOPUCTHIE 3aMOJHUTEIH, UC-
MOJIb3YEMbI€ KaK TETUIOM30JIAIIMOHHBIC 3aChINKU (KEPAM3UT, MIEPIUT, BEPMUKYIIHT).

Munepanosamnsle uzodenusn 1oJy4alOT HA OCHOBE KOPOTKHMX M OYEHb TOHKHX
MUHEPAIBHBIX BOJIOKOH (MHUHEPAIBHOM BaThl), CKPEIUIIEMBIX B U3JCJIUS C IOMOIIBIO
CBSI3YIOILIETO WJIH JIPYTUMHU CIIOCOOaMU.

Munepanvuas eama B 3aBUCUMOCTH OT TJIOTHOCTH MOAPA3AECIACTCA HA MapKu 73,
100, 125, 150. oHa orHecTolka, HE THUET, MAIOTUTPOCKONMYHASA U UMEET HU3KYIO
tertonpoBoaHocTh — 0,04 — 0,05 B1/(M-C).

MusnepalibHas Bata XpyImKa, U MpU €€ YKIajaKe oopa3yercs MHOro nbutd. [loatomy
BaTy rPaHyJIUPYIOT, T.€. IPEBPAIIAIOT B PHIXJIbIE KOMOUKH-TpaHyJibl. X UCTIONB3YIOT
B Ka4E€CTBE TEIIOM3OJIAILIMOHHON 3aChIIKM MYCTOTENbIX CTEH W mNepekpbiTuil. Cama
MUHEpajbHas BaTa sBJsETCS Kak Obl moyy(aOpuKaToM, U3 KOTOPOTO BBIMOJHSIOT

pa3H006p213HBIe TCIION30JLIINMOHHBIC MUHCPAJIOBATHLIC U3ACIINA.
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Munepanvuble mamol — TPEACTABISAIOT COOOM JIMCTOBOW WJIM PYJIOHHBIM MaTepH-
a1, COCTOSIIIMIA U3 MUHEPAIbHON BaThl, OKPHITOM C OJTHON WJIM IBYX CTOPOH OUTY-
MUHH3UPOBAHHON OyMaroi, MpoOIMTHIA MPOYHBIMU HUTKaMHU. Pa3mMepbl MaTOB: JJIMHA
3000-5000, mmpuna 500 uiu 1000 Mm.

Marts! BeimyckaroT Mapku 100 (1o BeIM4HMHE IIOTHOCTH), UX TEIJIONPOBOJIHOCTh
0,04B1/(M-C). Matbl npuMEHSIOT JJI TEIUIOU3OJISIIIMYA OTPaXKIAI0IINX KOHCTPYKIIMNA
KUIBIX U TPOMBIIUICHHBIX 37]aHUHM, TEXHOJIOTUYECKOTO 000pYy/I0BaHUS U TPyOOIpo-
BOJIOB.

[InuThl M3 MUHEpPAJIBHOW BaThbl HA CHUHTETHYECKOM CBSA3YIOLIEM HM3TOTaBIUBAOT
nmuHor 900-1800, mmpunoit 500-1000 u TonmunHOo#M 40-100 mM. [To mimoTHOCTH TIH-
Tl moapasaessitor Ha Mapku 50, 75, 125, 175, 200, 300. TerionpoBOJIHOCTh HX
0,044 — 0,058 Bt1/(m-C).

[1muTEl UCTTONB3YIOT IS TEMJIOBOM M30JISIUUN CTPOUTENBHBIX KOHCTPYKIUM, IPO-
MBIIUIEHHOTO 000pYI0BaHUs U TPYOOIPOBOIOB.

[1nuThl U3 MUHEpaANBbHOI BaThl HA OUTYMHOM CBSI3YIOILIEM IOJIy4arOT CMEIINBAHU-
€M BOJIOKOH MUHEPAJIbHOW BaThl ¢ OUTYMHOUN 3MYJbCUEN WM MACTOM C MOCHEMYIO-
M (OpMOBaHUEM U CYIIKOW (POPMOBOUYHBIX IUIUT. JlJIMHa MUHEPATIOBATHBIX TUIUT
1000-1500 u 2000, mmupuaa 500 u 1000, Tommuaa 40-100 MM, [To MIOTHOCTH TUTHTHI
nenat Ha Mapku 200 u 250. TermonpoBOAHOCTH IUIAT 3aBUCUT OT MapPKU U HAXOAUTCA
B npeaenax 0,06 — 0,076B1/(m-C).

MuHepanoBaTHbI€ IUIMTHI HA OUTYMHOM CBSI3YIOIIEM CITY’KaT JJis yTerjieHus oec-
YepAAUYHbIX MOKPBITUN U YE€pIauyHbIX MEPEKPBITUHI, TEIIOU3OJISIUN CTE€H JKUJIbIX U
IIPOMBILUICHHBIX 3[aHUM, a TaKXKe Ui M30JILUH MOBEPXHOCTH IPOMBIIIIEHHOTO
000pynoBaHus.

Jlig n3osauuu TpyOONnpOBOIOB IIMPOKO MPUMEHSIOT MUHEPAJIOBATHBIE U3/IETHS -
MONYUMIMHAPHl U UWIMHAPHI, 00JIajarolle TaKUMH e MOoKa3aTeasiMu (U3HKO-
MEXaHMYECKNX CBOMCTB, YTO U MUHEPAJIOBATHBIC IIJIUTHI.

B nactosimee Bpems pazpaboTaHo MHOKECTBO HOBEHUINIUX M3/IETUN Ha OCHOBE MHU-

HEpPaJIBbHOU BaThl. BOT HECKOJIBKO MPUMEPOB:
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IMpoaykus "PoxByn" (ROCKWOOL) — muH.BaTa Ha KamMeHHOW (ByJIKaHHYE-
ckoif) mopojie. OTIMYUTENbHBIE CBOMCTBA: W30JIAIMS, OTHEYCTOMYMBOCTD, 3BYKOHE-
MIPOHUITAEMOCTb, BOJAOOTTAIKHBAEMOCTh, CTOMKOCTH K JAe(hOpMAIIHH.

Munepanbshas Bata "PAROC". C nomompsio uzaenuii "PAROC" M0OXHO yTENIUTh
Bce yacTH 37aHus. OUeHb BAXKHO IS TOTPEOUTENS U TO, YTO TIPU pabOTe ITH MaTe-
puaibl He TPeOYIOT CIEUAaIbHBIX CTPOUTEITLHO-MOHTAKHBIX HaBBIKOB.

Cmexnannas eama — MUHEPAJ, COCTOSIIMNA M3 OECIOPSAI0YHO PACTIONIONKEHHBIX
CTEKJISTHHBIX BOJIOKOH.

Martpl ¥ MOJIOCHI M3TOTOBJISIIOT M3 HEMPEPHIBHOTO CTEKJISTHHOTO BOJIOKHA, CKpeET-
JIEHHOTO TIPOIIMBKON CTEKJIOHHUTHIO. IIMOTHOCTE ATHX m3nenuii He Oonee 175 Kr/M°,
TemionpoBoaHocTh He Oojee 0,04-0,05 Bt/(M/C). Mathl BeinmyckaroT anuHou 100-
3000, mupunoit 200-700, Tonumuaoi 10-50 MM.

B Hacrosiee BpeMs pazpaboTaHO MHOT'O HOBBIX MaTE€pUaIOB HA OCHOBE CTEKJISIH-
HOT'O BOJIOKHA.

Ternouzonsimonnsie u3aenus "URSA" npencraBisior coOoit KoBep M3 TOHYAM-
IIUX CTEKJISTHHBIX BOJIOKOH, 0Opa0OTaHHBIX CBA3BIBAIOIIUM COCTABOM, YTO O00ECIeyn-
BaeT IVIABHOE JIOCTOMHCTBO - BBICOKYIO H3OJISIMOHHYIO CIIOCOOHOCTBH NMPU HHU3KOM
IJIOTHOCTH.

Bara "ISOVER" - crexnsnHas BaTa BBICIIETO KauecTBa, M3rOTaBIUBACTCSI B OC-
HOBHOM M3 BTOPUYHO HCIIOJIb3YEMOTO CTEKJIa, MecKa, COJbl U M3BeCTHsIKa. OTIu4u-
tenabHble cBoMcTBa BaThl "ISOVER" - BrIcOKass M30IAIIMOHHAS CIIOCOOHOCTH, OTHO-

CUTCA K I'PYIIIC HCCIOPACMbBIX CTpOﬁMaTepHaHOB; QJIACTUYHOCTDb, XUMHNUYCCKasd CTOM-

KOCTbh.
Haunme- Tenuio-
Mapka ¢ Tou- ILnot-
I HOBaHHeE Pasme- NpoBoj- I'opro- ObaacTs npu-
pacumg- LIMHA, HOCTb,
/|  martepua- N pbl, MM 3 HOCTb, yecTb  MEHEeHMA
POBKOI1 MM KI/M
n Ja B1/mMK
Bepmuky- 100 100 0,055 HI" Bepmuxynut
JIUT BCITy- IIPUMEHSIIOT B
YEHHBIN Ka4eCTBE Tell-
150 150 0,060 JOM30JIAIMOH-

87



w

© N o g &

HOM 3aCBIIKH
py TeMIepary-
pe u3onmupye-
MBIX TIOBEPXHO-
CTEH OT MUHYC
260 1o mIroc
1100 °C (mo0 900
°C - npu U30s-
I BUOPpUPY-
IOIUX MTOBEPX-
HOCTEH), st
U3TOTOBJICHHS
TEIUIOU30JISIIU -
OHHBIX HU3JICITHI,
a TaKKe B Kade-
CTBE 3aI0JIHHU-
TeIIs IS JICTKHUX
OCTOHOB U IS
MIPUTOTOBJICHUS
MITYKaTypPHBIX
pPacTBOPOB.

200 200 0,065

Koumponwvnwie 6onpocul
Kakue MaTepuasnbl OTHOCATCS K TETIOU30JISAIIMOHHBIM?
Uto gaeT ncnoib30BaHME TETION3OSAIIMOHHBIX MAaTEPUAIOB B CTPOUTENILCTBE?
KaKOM IT0Ka3aTesib UCIOJIB3YETCS B KAYECTBE MapKH TEIUIOU3O0JISIIIMOHHBIX Ma-
tepuanon? [louemy?
Kakue tunsl CTpyKTYp XapakTepHBbI 1JIsSI TEMIOU30JISIIIUOHHBIX MATEPUATIOB?
[IpuBeauTe HOMEHKJIATYPY TEILUIOU3O0JISIIUOHHBIX MAaTEPUAIIOB.
ITonsaTHE MOHTAXXHOM TEIIJIOM3OJISIINH.
[lepeuncnure CBOKMCTBA TEILUION3OJISITUOHHBIX MAaTEPHUATIOB.
Kaxko#i Termion3oaauoHHBI MaTepral UMeeT HanOoJIbIee pacipocTpaHeHue?

OnuIinuTe ero CBOMCTBA.

5. KPUTEPUU OLEHKHU BBIITOJHEHUSA CTYAEHTOM JIABO-

PATOPHBIX PABOT U IPAKTUYECKHX 3AJIAHUI
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OneHunBaemMble
HABBIKHU

OTHOIICHHE K pa-
oore

CrocoOHOCTb  BBI-
MOJIHATH BBIUKCIIE-
HUS

Odopmnenne pa-
0OTBI
YMeHue orBedaThb

Ha BOIIPOCHI, IOJIb-
30BaThCs  Tpodec-
CHOHAJLHOH M 00-
HIed JIEKCUKOW ITpHU
chaade  TpaKTHue-
CKOH paboTHI

MeTtoasnl OLIEHKH

HaGmronenue
PYKOBOJUTES,
MPOCMOTp  Marte-
pHUaoB

IIpocmoTp mate-
puaioB

IIpocmotp mare-
puajoB

CobeceoBanue

I'paHnyHbIe KPUTEPUU OLIEHKH

OT1IHYHO

Bce marepuansl mpeicTaBiIeHbI
B YKa3aHHBII CpOK, He TpeOy-
eTcs JOMOTHUTENFHOTO BpeMe-
HU Ha 3aBepIICHIE

be3 3arpynHeHHH BBIOJIHSAET
3a4UCIIEHUS

Bce warepmansr  odopMIiteHBI
COTJIACHO CTaHAapTHBIM Tpebo-
BaHUSM WHCTPYKUUH, rpaduka
Ha BBICOKOM YpOBHE

I'pamoTHO OTBewaeTr Ha 1oO-
CTaBJICHHBIE BOTIPOCHI, UCTIONb-
3y MPOPECCHOHAIBHYIO JICK-
CUKy. Moxer 000CHOBaTh
CBOIO TOYKY 3pEHHUS MO Mpo-
oneme
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HeynoBierBopurebHO

B otBemennoe s pabOThI
BpEMS HE YJIOKHUIICS

He cmocoben wcmomnp30BaTh
Jaxe MpocTelne apumeTH-
YeCKUe NEHCTBUS IS TOJTyde-
HUS KOHKPETHOTO pe3yibTara.
Bonbiroe yucno omumoOoOK B BbI-
YHUCIICHUSX, TpedyeTcs IOCKO-
HalbHAs TIPOBEpKa pe3yibTa-
TOB

Pabora odopmiiena B BhICIICH
crenenn HeOpexxHO. JleMoH-
CTpHUpyeMbIe TIOCTPOSHUS, pac-
YeThl IIPOCTO HE MOT'YT HE IPHU-
BECTHU K JOINIOJTHUTCJIbHBIM
OImnOKamM

Iloka3pIBaeT HEe3HAHHWE IUCIH-
IIJIMHBL IIPpU OTBETC Ha BOIIPO-
Chl, HU3KUM HHTEIUIEKT, y3KH
Kpyro30p, OrpaHUYCHHBIN CIIO-
BapHbIM 3amac. YeTrko BbIpa-
JKEHHasi HEYBEPEHHOCTbH B OT-
BETaxX U IEUCTBUIX

Ilpunoscenue A



MunuctepcTBo 00pa3oBaHus U HayKH YeassOMHCKON 00acTh
['ocymapcTBeHHOE O10KETHOE MPOo(hecCHOHAIBHOE 00pa30BaTENbHOE YUPEKICHUE
IO:xH0-Ypanabcknii rocy1apcTBeHHbI TEXHHYECKUH KOJLIeIK

OTYET

ITO BBIITOJIHCHHUIO J'Ia60paTOpHI)IX pa60T " IIPAKTHUYICCKHUX SaIIaHI/Iﬁ

[IM 01 Yuactre B IpOEKTUPOBAHUHM APXUTEKTYPHO-KOHCTPYKTUBHOMW YaCTH ITPOEK-
Ta 3MaHuH

MJIK 01.01 TIpoekTtupoBaHue 3jaHUN U COOPY>KEHUN

o Teme 1.2 CTpouTenbHble MaTepUAJIbl U U3CTUS

BBITIOJIHUII
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IPOBEPUIT
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