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[TpoceupnauH B.1O. Marepuanoseaeaue. METOAMYECKUE YKA3AHUS 110 BBITIOJHEHUIO
KOHTPOJIbHOM paboThl AJii CTYACHTOB 3a0YHOTO M JUCTAHIIMOHHOTO OOyYEHWs
HanpasiaeHuss noaroroBku 35.03.11 I'mapomenuopauus. - Mpkyrek: M3narenscTBo
Hpkyrckoro 'AY, 2023. - 27 c.

MeTonuueCcKne yKa3aHus MPEAHA3HAYCHBI JJIsI BBIIOJIHEHUS KOHTPOJBHON
pabOThl CTYJICHTOB 3a0YHON W NUCTAHIMOHHOU (POpMBI OOYUEHHMS, W3yYaroluM
JucIUIUIMHy  «MartepuanoBeicHUE» 10 HanpaBieHUO noAroToBku 35.03.11
Imapomermopanus. B MeTOaMyeckne yKa3aHWush BXOIAT BBEACHUE, PA3ICIbI
JUCHUIUIAHBL JJIE CAMOCTOSITEILHOTO WM3YyUYEHUs, IOCICI0BATEIILHOE OIMMCAHUE
BBINIOJIHEHUS KOHTPOJIbHON PadOThI, a TAKKE €€ 0(hOPMIICHHUE.

© IIpoceupHuH B.1O. 2023,

© HUpKyTCKMi rOCY IapCTBEHHBIN
arpapHelii YHUBEPCUTET UMEHU AL A.
E>xeBckoro, 2023.
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BBEJAEHUE

MarepuanoBeicHUE SBISIETCS YUEOHOW MUCHUIIIIMHOW BapUATUBHOW YacTH
Omoka 1 oOs3aTenbHBIC AMCUUIUIMHBI yYeOHOrO MJIAHA HANPABIICHUS MOATOTOBKH
21.03.02 - 3emJieyCTPONCTBO M KaJaCTPBbI.

Llenp OCBOCHUSI IUCLUIUTMHBL: SIBJSETCS AATh HEOOXOAUMBII 00BEM CBEACHUN
0 Pa3HOOOPA3HBIX COBPEMEHHBIX CTPOUTEIBbHBIX M KOHCTPYKIIMOHHBIX MaTepraiax:
OPUPOJHBIX, HCKYCCTBEHHBIX, B TOM YHCJIE KOMIIO3MLIMOHHBIX, 0OIIME
MIPEACTABIIEHNAS O TEXHOIOTUHA UX U3TOTOBIIEHHUS.

OCHOBHBIE 331a41 OCBOCHUS JUCLIUIUIMHBIL

- WU3YUYEHHUE CBOCTB CTPOUTEIBHBIX MATEPUAIIOB;

- O3HAKOMJIEHHE C OCHOBHBIMU CTPOUTEIBHBIMU MaTepHAIIAMH;

- OCBOCHHME OCHOBOIIOJIATAlOIMX METOAOB OLCHKH CTPOUTEIBHBIX
MAaTEPHAIOB;

- U3YUYEHHE  METOAMK  pacyera  XapaKTEPUCTUK  CTPOUTENBHBIX
MAaTEPHAIIOB.

B pesynbrare ocBOcHHS AMCUMITIMHBI «MarepuanoBeacHue» 00y YaroImmnics
JOJKEH OBJIAETh 3HAHWSMH, YMECHUSMH W HaBBIKAMH B LENSAX MPUOOPETCHUS
CIIEYFOIIAX KOMIIETEHIIHN:

Tabnuna 1 - [lepeueHb KOMIETEHIM C YKa3aHUEM 3TANoB UX (POPMUPOBAHHUS

Kon PesyabTaThl ocBOEHHS Nuaunxartopsl [lepedyeHb NJIAHHPYEMBIX pe3yJib-
KOMIETEeHIHH o1 KOMIIETeHI[HH TATOB 00y4eHHs M0 AHCLHHILIHHE
3HaTh:

-  HOMCHKJATYPY NPHPOIHBIX H
HCKYCCTBEHHBIX MATCPHANIOB,

- CBOMCTBA OCHOBHBIX BHIOB|
MATCPHATTOB,
TCXHOJIOTHIO U3TOTOBICHHS PA3THIHBIX
BHIOB MATCPUATIOB U U3ACIHI

Ymers:
- TPOH3BECTH KIACCH(DHUKAIHIO
CriocobeH UCIIONb30BaTh MATCPHAIIOB HA TIPHPOTHBIC,
3HaHu4 coBpeMeHHBIX (WJI-1mke-12 ITpoBOANT/HCKY CCTBEHHBIE, KOMIIO3HIIHOHHBIC,

TCXHOJIOTHH TCXHUICCKYIO -  ONpeeIHTh HA3HAYCHHE
IIK-12 TCXHHYICCKOM MHBEHTAPU3ALUIO PABITHYHBIX MATCPHAIIOB o
HHBCHTAPHU3ALUHA OOBEKTOB  KANHTAJIbHOTO[IPHMCHCHHIO I  HECYIIHMX  H

00BEKTOB KAUTAIBHOIO [CTPOUTEIBCTBA OTPAKAFOIIIX KOHCTPY KIHE;

ONPEICTNTh HAZHAYCHHE PA3IHIHBIX
MATCPHAJIOB 10 HNPHMCHCHHIO I
TCIIOM3OALMH, [T HAPY)KHOH H
BHYTPCHHEH OTACTKH
Baaners:

- HABBIKAMH MO OIPEACICHHIO
BHAA MATEPHAIOB B  HM3ACIMIAX,
KOHCTPYKIMAX H 3AAHHAX,

- HABBIKAMH IO ONPEACICHHIO
OCHOBHBIX CBOMCTB MATCPHAJIOB

CTPOUTEIBCTBA




IJIOCCAPHII IO KYPCY MATEPUAJIOBEJIEHUE

ApOoauT — Pa3HOBUIHOCTH JIETKOrO OE€TOHA, B COCTaB KOTOPOK) BXOJIHWT
OPraHUYECKUN 3aloJIHUTENIb B BUJE JAPECBECHOW JPOOJICHKH, MHHEPAILHOE
BSDKYIIEE, XUMUUYECKHAE TOOABKU U BOJA.

ApPMHPOBAHHOE CTEKJIO TOIYYarOT METOAOM HENPEPBIBHOTO IPOKATa C
ONHOBPEMEHHON 3alpeCCOBKOM BHYTPH JIMCTA METAUIMYECKON CETKH U3
HUKEIIMPOBAHHOM MPOBOJIOKK uaMeTpom 0,45...0,5 mm.

AchanbToBbiM  0eTOHOM (ac(anbTOOCTOHOM) HA3bIBAETCS  JOPOKHO-
CTPOUTEJIbHBIN MaTepua, MoJy4yaeMblii B pe3yJibTare YIJIOTHEHUS U 3aTBEPACBAHUS
PaLMOHAIBHO MOJOOPAHHON CMeCcH MIEOHS (MIIM TPaBHs ), IECKA AJIsE CTPOUTEIIBHBIX
paboT, MHHEpPAJILHOrO TMopomka W Outyma. CMeCh 3THX MAaTEPUAJIOB JI0
3aTBEPACBAHUS HA3BIBACTCA aC(PaIbTOOCTOHHOH CMECHIO.

beronammn  Ha3bIBAOTCS  MCKYCCTBCHHBIC  KAMCHHBIC ~ MaTEPUAIbL,
MOJIy4acMbI€ TIPU 3aTBEPACBAHUM TINATEJIBHO TEPEMEIIAHHON W YITOTHEHHOM
CMECH U3 BSDKYIIETO BEIIECTBA, MEIKOTO M KPYITHOTO 3aMOIHUTENEH, 3aTBOPUTENS
(BOMBI), B3STHIX B OMPEACIACHHBIX KOJau4ecTBaxX. /o 3arBepiaeBaHHsl 3Ta CMECh
Ha3bIBAcTCsI 0ETOHHOIA.

bpu3zon — pynoHHBIM Marepuiam 0€3 OCHOBBI, HW3TOTOBISCTCS TMyTEM
MPOKATKA Ha KaJlaHJpaxX CMECH, COCTOSIICH u3 HEPTIHOro OuTyMa, IPOOJIEHBIX
OTXOJIOB PE3UHBI, HAMOJHUTENS (ACOECTOBOTO BOJIOKHA) W TIAaCTH(UKATOPA.

Bpyckn — nuniomarepuansl TommuHoi 10 100 MM M mMpuHOM He Gonee
JIBOMHOM TOJIIHUHBI.

Bpycbs — nunmomarepuansl TONMMHONW 1 mupuHO 100 MM 1 Goxee.

ByT — kpynmHOOOIOMOYHBIM MaTepua ¢ 3€pHaMu PBaHOH (POPMEI C pa3MepPoOM
ot 150 mo 500 mm.

Bogonorsiomenue (Oe3pa3MepHas BEJIMYMHA) - CBOMCTBO Marepuaia
MOTJIONIATh U YACPYKUBATh BOJY TIPH HEMOCPEJACTBEHHOM C HEM COMPUKOCHOBEHHH.

BoponponunaeMoctb — CHOCOOHOCTh Marepuaja MPOMycKaTb BOAY TMOA
JaBjeHUEM. XapaKTEPUCTUKOM BOJOMPOHUIIAEMOCTU CIYKUT KOJIMYECTBO BOJIBI,
npoureaiee B TeueHHH 1 ¢ yepe3 1 M? MOBEPXHOCTH Marepuaaa NpH 3aJaHHOM
JABJICHUU BOJIBI.



Bopocroiikocty (0e3pa3MepHas BEIMYMHA) - CHOCOOHOCTh Marepualia
COXPaHATh MPOYHOCTb MPU YBIAKHEHUH.

Bo3ayxocroiikocTh — CIOCOOHOCTH MaTeprajia BbIACPKUBATH IUKIMYECKUE
BO3JICHCTBHS YBIQKHEHUS U BHICYIIMBAaHUs 0€3 3aMETHBIX AehopMallii U OTEpH
MEXAHUYECKON MPOYHOCTH.

Beny4deHHbIH BePpMHUKYJIHT — CBHITYYAN Marepuai, MOJMYyYaeMblid IyTeM
KPaTKOBPEMEHHOTO O0KHUIa U M3MEJBUEHUS YaCTHULL CITFOJIBI.

I'mapon3on  monayyaroT  MyTeM — MNPONUTKM — acOECTOBOTO  WIIK
acOeCTOLEIUTFOJIO3HOTO KAPTOHA OKUCIIEHHBIM HE(PTSIHBIM OUTYMOM.

I'paBuii — KpynHOOOIOMOYHBINA MaTepuai ¢ 3€PHAMUA OKAaTaHHOW (POPMBI €
pasmepom oT 5 10 70 MMm.

JlerreBblii 0€TOH (IErTEOETOH) — AOPOMKHO-CTPOUTENBHBIN MaTepHa, Jis
OPUTOTOBJIEHHS] KOTOPOTO MPUMEHSIETCS PALMOHAIBHO OJ00paHHAs CMECh IIEOHS
(WM TpaBus), MECKa Ui CTPOMTENBHBIX PA0OT, MUHEPAJTBHOIO TMOPOLIKA, A B
KAQYeCTBE BSOKYLIETO MAaTepralia UCIOIb3YETCS KAMEHHOYTOJIBHBII IE€TOTh.

Jlockn — nujioMarepratbl TOIMMHON 10 100 MM 1 mMpuHOi Gosiee NBOMHOM
TOJILLMHBI.

Kesnie300eToH npencraBisier coOOW CTPOMTENBHBI MaTepual, B KOTOPOM
BBITOJHO COYETACTCA COBMECTHAS paboTa OETOHHOIO KaMHSI M apMaTypPHOi cTaju.

3akajieHHOe CTEKJI0 M3TOTOBISIFOT IMYTEM CHEUUAIBHOW TEPMUYECKON
00pabOTKN BBICOKOKAYECTBEHHOI'O JIMCTOBOTO CTEKJA C LEIBK MPHIAHHUS €My
ITOBBIMICHHOM MPOYHOCTH U TEPMOCTONKOCTH.

3ByKOI/I3OJ'IﬂIII/IOHHLIMI/I, WIN AKYCTHYCCKHUMH, HA3bIBAIOTCA MaTCPHAJILL,
KOTOPBIC HPUMCHAIOT IJI YMCHBIICHUA WJIX ITIOITIOINCHU A PA3JIMYHOI0 poaa HIyMOB.

MN301 — 0€30CHOBHBIA OWMOCTOHKHNA PYJIOHHBIA THAPOWU3OISALMOHHBIA W
KpOBEJIbHBIA Marepuai. Ero M3roToBIMIOT IyTEM IPOKATHIBAHWA HAa KaJlaHApax
CMECH  PE3MHOOMTYMHOIO  BSDKYINErO,  IUIACTU(MKATOPA,  MHUHEPAIBLHOTO
HAIOJIHUTENSA U aHTUCETITHKA.

McTuHHAs MIOTHOCTH (KI/M®) - Macca e€IMHHMIBI 00beMa Marepuaia B
a0COJIFOTHO TUIOTHOM COCTOSTHUM.

HcrupaemocTts — CBOHCTBO Marepuana CONPOTUBIATECA HCTUPAFOLIUM
BO3ACHCTBHUSAM.



KepamuveckuMHM HAa3bIBalOT HCKYCCTBEHHBIC KAMEHHBIE MAaTEPHUAIBI,
W3rOTABIIUBAEMBIE M3 MUHEPATILHOTO CBHIPBS MyTEM (POPMOBAHMS M TIOCIIEAY FOLIETO
001ra npy BBICOKMX TEMIEPATypax.

Kupnuy umeet Gopmy npsMOyrojibHOro Napajienuinmia ¢ POBHBIMU IPaHAMU
Y IPSAMBIMH PeOpaMu U yriamu pazmepoM 250x120x65 (88) mm, pexe 288x138x65
(MOIYJTbHBIN).

Ko3(puuueHT KOHCTPYKTHBHOIO KaudecTBa (Oe3pa3MepHas BEIMYMHA) -
OTHOILICHHUE Tpejesia MPOYHOCTH MPU CKATUM K OTHOCHTEIBHON IJIOTHOCTH
marepuana.

Koappuument Hacoimenuss mop Boaoil (Oe3pazmMepHas BEIWYMHA) -
OTHOILICHUE BOJOMOIIOMIEHUE IO 00BEMY K IOPHCTOCTH.

Ko3ppuument miorHocTun (Oe3pasMepHas BEIMYHMHA) - XAPAKTEPH3YET
CTEIIEHb 3ATONIHEHUS 00beMa MaTeprana BELECTBOM.

Kpyrisle 1ecomatepuanbl — OTPE3KH APEBECHOTO CTBOJIA PA3HBIX MOPOJ U
Pa3MEPOB, OUMIIIEHHBIE OT KOPBI U CYUBEB.

MeTaiou30/1 U3rOTOBISAETCS HA OCHOBE OTOMOKEHHOW aAIFOMHHUEBOMN
(dosbru (TomuuHoi 0,2...0,5 MM), HOKPBITOM ¢ 00€UX CTOPOH CMECHIO TYTOIIJIABKOTO
HEPTAHOTO OUTYMa ¢ aCOECTOBBIM BOJIOKHOM WJIM PE3MHOOUTYMHO CMECHIO.

MuHepajibHasi BATA COCTOUT U3 OTJCIBHBIX BOJIOKOH, KOTOPBIE MOy YaroT
pa3yBOM CTPYH pPacIuIaBOB TOPHBIX MOPOJ WIM METAJLTY PrUYECKUX HUIAKOB.

MuHepaibHbIMU BSLKYIIMMH HA3bIBAKOTCS NOPOINKOOOPAa3HBIC BEIICCTBA,
KOTOpBIC TIPH CMELIMBAHWM (3aTBOPEHHMM) C BOJOM JAOT MJIACTHYECKOE TECTO,
CHOCOOHOE C TEUYEHHEM BPEMEHHM MO BIMSHUEM (PU3NKO-XHUMHUYECKUX MPOLIECCOB
3aTBEPAEBATH U MEPEXOANUTH B KAMHEBHIHOE COCTOSIHUE.

Mopo30CTOiiKOCTH — CBOWCTBO Marepuaja, HACHILEHHOTO BOJOMH,
BBIJIEP’)KUBATh MHOTOKPATHOE MOTIEPEMEHHOE 3aMOPAKMBAHUE M OTTauBaHUe O€3
3HAYMTEIIBHBIX TPU3HAKOB PA3PYLUICHNUS U CHUKECHUS TPOYHOCTH.

HacbInHas II0THOCTH (KI/M>) — OTHOLIEHHE MAaCChl MATEPHAIA B HACKITHOM
COCTOSIHMH K €10 00bEMY.

OrHecToiiKocTh — CBOMCTBO Marepuasna NpOTUBOCTOATh NEHCTBHIO BBICOKMX
TEMIEPATYP M BOJbBI B YCIOBHSX MNOKapa 0€3 3HAYMTENILHOM NMOTEPH HECYIIEH
CIIOCOOHOCTH.



OrHeynopHocrs — CBOWCTBO Marepuayia BBIACPKUBATH  JJTUTEIBHOE
BO3/ICICTBHE BBICOKOH TEMIEPATYPBI, HE ACPOPMUPYSCH U HE PACILIABIISACE.

OxoHHOe CTeKJ0 TPEACTAaBIIET co00i OecIBETHOE HEMOTUPOBAHHOE
CTEKJIO, M3TOTOBJISIEMOE CIOCOOOM BBITSATUBAHMUS, POKATA U JAPYTHMH.

OTHocuTe/IbHAS MJIOTHOCTH (O€3pa3MepHasl BEIWYMHA) - OTHOUICHUE
CPEIHEN MJIOTHOCTU MaTEPHAIIA K IIIOTHOCTU BOABI IpH 4 °C.

Ilepramun npexacrasiser co00i OECOKPOBHBIN MaTepua, U3rOTOBJICHHBIN
NYTEM MPONUTKUA KPOBEJILHOIO KaPTOHA MIATKUMHA OUTYMaMHu.

Ilecok — MeNKO3epHUCTBIN MaTepual ¢ 3epHamu OT 0,16 10 5 Mm.

IInnomarepnanpl — NPOAYKUMs, MOJy4aeMas NPH Packpoe OpeBeH,
MMETOIIAs CTAaHJAPTHBIE PAa3MEPEI M KAYECTBO, MCIIOJIB3YyEMas B LIEJIOM BUIE WJTH T
BbIPA0OTKH 3ar0TOBOK, ACTAJICH U U3JEHIA U3 IPEBECHHBI.

IlnacTnyeckHMH MaccaMH HA3bIBAIOT MaTepuaibl, B COCTAB KOTOPBIX
BXOJIT CMOJOOOpA3HblE OPraHMYECKHE BELIECTBA C BBICOKOM MOJEKYISPHOR
MacCOi, HAMOJTHUTENH, TJIACTU(PUKATOPBI, OTBEPAUTEN, CTUMYJITOPBI U AP.

IlnacTuyHOCTH — CBOMCTBO Marepuasia Mpu Harpy>keHUM B 3HAYMTEIIbHBIX
npuaeiax U3MEHATh pa3Mepbl U popmy Oe3 00pa3oBaHUs TPEIIMH U Pa3phiBOB U
COXPaHSATh ATy (POpMY MOCIE CHATUS HATPY3KH.

Iopucrocty (Oe3pazMepHas BEIMYMHA) — OTHOCHUTENIbHAS BEJIMYMHA,
MoKa3bIBaKoIIas, Kakas 4acTb 00beMa Marepraa 3aHsaTa BHyTPEHHUMU MOPaMH.

HOpOKaMI/I APE€BCCHUHbLI HA3bIBAIOT HCAOCTATKKM OTACJIBHBLIX, Y4YaCTKOB
APCBCCHUHLI, CHIOKAIOIMUC CC KadYCCTBO W OrpaHHYMBArOIMC BO3MOKHOCTDL
HUCITOJIB30BAHUA.

IIpoduabHoe cTpouTe/ibHOE CTEKJI0 (CTEKJIONMPOPUINT) N3TOTOBIISIOT
HEMPEPBIBHBIM MPOKATOM B BHJAEC OCCKOHEUYHOH JIEHTHI, WMEmue G(opMy
KOPOOYATOro Wi IIBEJUIEPHOTO CEUEHMUSI.

IIpoyHocTh - CBOWCTBO Marepuajga COMNPOTHUBIATHCSA, HE Pa3PyLIAsCH,
BHYTPEHHUM HANPSHKEHUsSM W aeopMalusM, BO3HUKAKOUIMM MOJ ACHCTBHEM
HArpy3Ky WK IPyTrux (PakTopoB.

PaagnanuoHHast CTOMKOCTL — CBOMCTBO Marepuanga COXPaHATb CBOKO
CTPYKTYPY M (PU3MKO-MEXAHUUYECKUE XaAPAKTEPUCTHKW TIOCJIE BO3JACHCTBUS
MOHU3UPYIOIINX 3Ty YCHHIA.



PyGepona mosiy4arOT TOPOMUTKON  KPOBEJBHOTO KAapTOHA  MSTKAMH
HEPTAHBIMA OUTYMaMHM C MOCIIEAYOIIUM MOKPBITHEM 00EMX CTOPOH TYTOIIABKUM
OUTYyMOM C 00pabOTKOH HMX TMOBEPXHOCTH KPYMHO3EPHUCTOM, YellyiH4aroil wiu
MEJIKOMl MUHEPAIBHON IBY CTOPOHHEN ITOCHIITKOM.

Curta/uibl — CTEKJIIOKPUCTATIMYECKUE MATCPHAIIBI, MOJYYaEMbIE METOIOM
npokata C JOMOJHUTEIbHOH TEPMUYECKOM 00pabOTKONW CTEKIIOMACChl st
MOMYYEHUsST OAHOPOJHOW METKOKPUCTAUIMYECKON CTPYKTYPBI, ONPEACIISIIOLIECH
BBICOKHE (PU3UKO-MEXAHMYECKUE CBOMCTBA MaTepuaia.

CocraB 0OeToHA - DOTO pPAMOHAIBHOE COOTHOLICHHE MEXAY €ro
KOMIIOHEHTaMM, OOECIECUMBAOIIEE MOJdydeHHue OeTtoHa ¢ TpeOyeMbIMU
NOKa3aTesiMU KauecTBa MPU MUHUMYME MaTePUAJIbHBIX U SHEPreTHUECKUX 3aTpar.

Cpeansisi mWIOTHOCTL (Kr/M%) - Macca eauHMIBI 00beMAa Marepuana B
€CTECTBEHHOM BUJIEC (BMECTE C MOPAMH).

CransiMu  Ha3bIBAKOT JKEIE30YMVICPOJUCTHIE CIUIABBI C  COAEPKAHUEM
yriepona a0 2 %. [lo xuMHAYEeCKOMY COCTaBY CTaJIM JEJAT HA YIJIEPOJIUCTHIE W
JIETUPOBAHHEIE.

Crexkno —  aMOpHBIA  TPO3payHbIii  MaTepuay,  MOJy4acMBbIid
NEPEOXJIAKACHUEM PACIUIABICHHONW CTEKJIOMACChI, COCTOSIIEN W3 CHIMKATHBIX
MaTepranoB (KBapLEBOTO NECKA, M3BECTHIKA, COAbI U APYTUX KOMIIOHEHTOB).

CTek/100,10KH MPEACTABIAIOT OO0 MOJIBIE, MPONYCKAIOIIME CBET U3CTHS,
NOJy4aeMble K3 JBYX OTIPECCOBAHHBIX M3 CTEKIOMACChl TMOJOBUHOK U
COCIMHEHHBIX MEKAY COOO0M CBapKOii.

Crexkyonakerbl MPEACTABISAIOT COOO0M BAa MM HECKOJIBKO JIUCTOB CTEKIIA,
TEPMETUYHO COCTUHEHHBIX MEXIY COOOM MO MEPUMETPY.

CrexyiopyOepoua  mojiyyarOT  TYyTEM  JBYCTOPOHHETO  HAHECCHUS
TYTOIIABKOTO HEPTAHOrO OMTYyMa Ha CTEKJIIOBOJIOKHUCTHIN XOJICT.

Crpoure/bHBIII  PacTBOP — OSTO 3aTBEPACBIIAS CMECHh BSKYIIHX,
3anoJHUTENCH (MENKKMX), BOABl M A00aBOK. Jlo 3aTBEpAcBaHUS OH HA3bIBAETCS
PacTBOPHOI CMECHIO.

TBepaocTh — CBOMCTBO MaTepHasia COMPOTHBIIATHCS IPOHUKHOBEHHIO B HETO
apyroro 0ojiee TBEPAOTO MaTepuasa.



Tensi0eMKOCTL — CBOMCTBO Marepuana akKyMyJHPOBATb TEIUIOTY NPH
HarpeBaHuu. TemIoeMKOCTh OLICHUBACTCS KO3 P(PUIMEHTOM TEIJIOEMKOCTH, TO €CTh
KOJIMYECTBOM TEIIOTHI HEOOX0IMMOIA uist HarpeBanud 1 kr marepuana Ha 1 °C.

Tenmon30/JSIMHOHHBIMHA  HA3BIBAIOT Marcpyaibl, HNPCAHA3HAYCHHLIC JIA
3allUThI OT HOTCPh TCILUIOTBI KOHCTPYKIUAMHA 3/1aHUI Pa3JIMYHOro HasHa4dCHMI, a
TAKKC Pa3/IMYHbIMU TCILIOBBIMHA arperaTamMmu.

Ten1onpoBOAHOCTH - CIOCOOHOCTh MaTeprasa MepeaaBarb TEIIOTY Yepe3
TOJIIy OT OJHOW TOBEPXHOCTM K JPYroi. 3HAUEHUE TEMJIOMPOBOIHOCTH
xapakrepusyercs kodpdunuentom TtemmonpoBogHoctd A (Bt/m °C), paBHBIM
KOJIMYECTBY TEIUIOTHI (J[>k), mpoxoasmeit yepe3 oOpaszen Marepuasia TOMUHON 1
MeTp, miomameko 1 M? 3a 1 CceKyHAy, Npd PasHOCTH TEMIEpAaTyp Ha
ITPOTHBOITOJIOXKHBIX MMOBEPXHOCTAX Marepuana B 1 °C.

Tepmu4yeckasi CTOHKOCTL — CHOCOOHOCTH MaTepuana BBIICPKUBATH
YEepEIOBAHUE PE3KUX TEIJIOBBIX U3MEHCHHA.

Toas TUIAPOU3ONALMOHHBIA C IOKPOBHOM IJIEHKOW M3TOTOBIISIIOT IIyTEM
IIPONUTKHA KPOBEIBHOIO KaPTOHA KAMEHHOYTOJIbHBIMUA WITHA CITAHLIEBBIMH AETTAMU C
nocneayomeit  o0paboTKOM NUUEBOM M  HIXKHEH CTOPOH MEIKO3CPHUCTOMH
ITOCHITIKOM.

¥YBeoaeBoe CTEKJI0 obOnanmaer CIOCOOHOCTBIO IPOITY CKaTh
yJIbTPaQuONETOBBIE Jyun A0 25 %o.

Yaapuas BA3KOCTB (yAapHas WM AUHAMUYECKAs MPOYHOCTh) — CBOHCTBO
Marepuaia COnpOTUBIIATHCS YAAPHBIM HArPy3KaM.

Yupyrocrs — CBOMCTBO Marepuana NPUHUMATL TOCIE CHATHS HArpy3KH
NEPBOHAYAIbHYIO (DOPMY H pa3MEPBI.

DuOpOJUT — CIPECCOBAHHBIE M 3aTBEPACBLIME IUIMTHI M3 JPEBECHBIX
CTPY>KEK, O00pa0OTaHHBIX MHWHEPAIU3ATOPAMH, C MHHEPAIBHBIM  BSLKYLIUM
BELIECTBOM.

@0bron30J1 — PYJIOHHBIA Marepuall, COCTOSMIMIA M3 TOHKOH pU(ICHON
(ONBIY, MOKPBITON ¢ HUXKHEH CTOPOHBI CIIOEM PE3MHOOMTYMHOTO MJTH TIOJMMEPHO-
OMTYMHOTO BSKYILETO BEUIECTBA, CMEIICHHOTO ¢ MUHEPAJIBHBIM HAMOJHUTENEM U
AHTHUCEIITUKOM.

XPYIKOCTh — CBOMCTBO Marepuasa Imoj JeHCTBUEM HArpy3KH paspyliarbes
0€e3 3aMETHOM TUTACTUYECKON Ae(opManii.
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YepHbie MeTANIbI NPEACTABIIOT COOOH CIUIAB XKeNe3a ¢ YIIepoaoM.

YyryHaMH Ha3bIBAIOT HKEJE30YIJIEPOAUCTHIE CIUIABBI C  COACPKAHUEM
yraepoa oosnee 2%, B cOCTaB KOTOPBIX BXOJAT TAK)KE KPEMHUHN, MapraHell, cepa u
¢docdop. Paznuuaror Genpie, cepble H KOBKUE YYTYHBI.

IIleGeHbp — KPyMHOOOJIOMOYHBIA MaTepuan ¢ 3€pHAMH PBaHON (POPMBI C
pasmepom oT 5 10 70 MMm.

Slyencrbie OETOHBI MPEACTABIAIOT COOOH WCKYCCTBEHHBIA MOPUCTHIN

KAMEHb C PAaBHOMEPHO PpACHPEACICHHBIMU TOPaMHU, KPYHMHOCTH KOTOPBIX HE
MPEBBILIACT 2 MM.
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BOITPOCHI IO KYPCY MATEPUAJIOBEJIEHHUE

1. ®usnueckue CBOWCTBA CTPOUTENBHBIX MATEPUATIOB.

2. TennoTeXHUYECKUE CBOMCTBA CTPOUTEIBHBIX MATEPHAIOB.

3. MexaHu4ecKue CBOMCTBA CTPOUTEIBHBIX MATEPHAIOB.

4. XAMHYECKUE CBOMCTBA CTPOUTENBHBIX MATEPUAIIOB.

5. BHOJIOTHYECKHE CBOMCTBA CTPOUTENBHBIX MATEPHAIIOB.

6. OCHOBHBIE CBOMCTBA MPUPOAHBIX KAMCHHBIX MATEPUAJIOB M UX KacCU(UKa-
Ul

7. O0paboTaHHBIE TPUPOIHBIE KAMEHHBIE MATEPHAIBI.

8. HeoOpaboTaHHbIE MPUPOIHBIE KAMEHHBIE MATEPUAITBI.

9. TexHON0rus NPOU3BOACTBA MPUPOAHBIX KAMEHHBIX MATEPHUATIOB.
10. CeIpbe 151 TPOM3BOACTBA KEPAMUYECKUX MATEPUATIOB U U3ACIIHAN.
11. TexHONOrMs NPOU3BOACTBA KEPAMUYECKUX U3JECTHA.

12. CTEHOBBIE KEPAMUYECKHAE MATEPHATIBI.

13. OOMUIIOBOYHBIC KEPAMUYECKHUE U3ICITHSI.

14. TeroTeXHUYECKUE KEPAMUYECKUE U3IETUS.

15. KpoBenbHBIE KEPAMUYECKUE U3IEITHSL.

16. CaHATAPHO-TEXHUYECKHE KEPAMUYECKUE U3ETHS.

17. CienpanbHble KEPAMUYECKUE U3IETUS.

18. MuHEpaJIbHBIE BSDKYIIME BEILIECTBA U MCKY CCTBEHHBIE KAMEHHBIE MATEPHAAIIBI
Ha UX OCHOBE.

19. Bo3xy1IHBIE MUHEPAJIBHBIE BSKY LLME.

20. I'uapaBIM4YeCKuE MUHEPAIBHBIE BSKY LK.

21. TexHonorus Nporu3BOACTBA MUHEPAIBHBIX BSHKYILUX.

22. Tsoxenelid OETOH.

23. Jlerkuii 6eTOH.
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24,
25,
26.
27.
28.
29,
30.
31.
32.
33.
34.
35,
36.
37.
38.
39.
40,
41,
42,
43,
44,
45,
46.
47,
48,
49
50.
51.

Kenezo0eToH.
CrpouTenbHbIi PacTBOP.
AcCOECTOILIEMEHTHBIC U3ICIIHSL.
CunukaTHble U3AEIUs.
['uricoBeIC U3CTUS.

I[peBeCI/IHa N KOMIIO3MIHOHHLBIC MaTCprualibl Ha €€ OCHOBC.

OCHOBHBIE Nopoabl APCBCCUHEL, IIPUMCHACMEIC B CTPOUTCIILCTBC.

CtpoeHue 1 cocTaB ApeBeCUHBI. CBONCTBA APEBECUHBIL.
[Topoku IpeBECHUHBI.

Cyuika JpeBECUHBI.

3amuTa IpeBECUHBI OT TOPEHUS U THUECHHMSI.

Kpyrieie necomareprasl.

[Innomarepuaisl.

Dpe3epoBaHHBIE JIECOMATEPUAIIBL.

H3MmenbueHHbIE JIECOMAaTEPUaIBL.

Jlymensie iecomarepuasl.

CronspHele u3nenus.

Oprannveckrie BsOKYIME BEIECTBA M U3/ICTIUS HA UX OCHOBE.
butymHBIE 1 ACTTEBBIEC BSHKYIIME, X COCTAB U CTPYKTYPA.
AcdabTOBBIE U ACTTEBBIE OCTOHBI U PACTBOPHI.

PyJnOHHBIE KPOBENIBHBIE ¥ TUAPOU3OJISAIUOHHBIE MATEPUAIIBI.
['epmeTusnpyromme 1 00Ma30uHble OUTYMHBIE MATEPHAIIBI.
Marepuransl U U3JeNus U3 MIacTMacce.

[TonmMepu3aMOHHBIE TOTUMEPHI U U3JEINS U3 HUX.
[ToNMMKOHAEHCAIMOHHBIEC TOJIMMEPBI U U3ACTUS U3 HUX.
MexaHH4YECKHE CBOMCTBA CTPOUTENBHBIX METAJUIOB U CIIABOB.
TeXHOIOTHsI MPOU3BOJICTBA METAIJIOB.

KOHCTPYKHI/IOHHBIG MCTaJIJIbI U CILJIABHI.
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52.
53.
54.
55.
56.
57.
58.
59.
60.

UYepHble meTaimel. Apmarypa. [IpokaTHeie u3aenus.

LiBeTHbIE METAUIBI U CILUIABHL.

CTpoUTENBHOE CTEKIIO U U3AEIUS U3 CTEKIIA.

TeXHOJIOTUs U3TOTOBJIEHUS CTEKIIIHHBIX CTPOUTEIBHBIX U3AETHH.
CHTaibl ¥ MUTAKOCUTAIUIBL.

OCHOBHBIE CBOWCTBA M KIaCCH(PHUKALMS TETNTOM30SUOHHBIX MAaTEPHAATIOB.
Opranrueckue TEITON30JISIIUOHHBIE MATEPHAIIBI.

Heopranuueckue Tenaou30JIAIMOHHBIE MaTEPUAIbL.

3BYKOI/IBOH$IHI/IOHHBIG MaTCpHaJlbl.
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Pexomenayemas aureparypa

IlepeyeHb OCHOBHOI 1 JONOJHUTEIbHOH Y4e0HOMH JUTEePaTypbl, HCOOX0AUMOII
JJIS1 OCBOCHUS THCIUIJIMHBI:
1. OcHoBHas uTEpaTypa:
1. bonnmapenko I'.I'. MarepuanoseneHue: yded. Juisl BYy30B . PEK.
YMO /T. I'. bonnapenko, T. A. KaGanosa, B. B. Peibanko ; nox pen. I'. T
bonpapenko. - 2-e u3n. - M. : FOpaiir, 2012. - 360 c.

2. [ToroB K.H. CtpouTenbHblie MaTepUaibl U U3ACIUs | yueO. UIsl Cpes.
cnen. yueO. 3apeacHuii / K. H. ITonos, M. b. Kagno. - M. : Beic. mik., 2002. -
367 c.

3. HaHOCHCTEMBI B CTPOUTEIILHOM MATEPUAIOBEACHUH [ DNEKTPOHHBIN
pecypc] / B. B. CrpokoBa, . B. XKepHorckuii, A. B. UepeBarosa. - 3-¢ u3n.,
crep. - : Jlanp, 2017. - 236 c.

2. JlonoiHUTEILHAS JIMTEpaTypa:

1. Marepuanopeacaue . yueO. mocoOue Juisi  BBITOJHEHUS
pacuetHo-rpadp. w nab. pabor ia cryaeHroB cmer. 310900
"3emneycrpoiictBo" / UpkyT. roc. ¢.-X. akan. ; coct. B. KO. [IpocBUpHHUH. -
Hpkytck : UpI' CXA, 2004. - 101 c.

2. X01aHOBHY b.B. [IlpoexktupoBaHue W CTPOUTEIBCTBO
’KUBOTHOBOJUYECKUX OOBEKTOB : yueO. /Il BY30B MO HAMPABJICHUIO MOJTOT.
110401 - "3oo0texnus" / b. B. XonaHoBuu. - 2-¢ uza., ucnp. u goi. - CIIO. :
Jlanb, 2012. - 287 c.

3. Boukos .M. MarepuanoseacHue : yue0. uist By30B/ [. M. BoJikos,
B. M. 3yeB. - M. : Akanemus, 2008. - 398 c. :
4. CTpouTeabHbIE MAaTEpUAsIbl: YUEOHUK AJisl CTYJEHTOB BBICHI. yueo.

3aBeqeHui, oOydaromuxcs no cren. "CrtpoutensctBo” / A. I'. JloMOKkeeB. -
Mockaa : Beicr. mik., 1982. - 383 c.
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METOINYECKUNE YKA3AHUA 11O BBINNIOJIHEHUTO
KOHTPOJIbHON PABOTBI
OO01mue yka3anusi 10 BbINIOJHEHHIO H 0POPMJICHUIO KOHTPOJIbHOI
padoThbI
KoHnTponsHas paboTta q0/KHA COCTOATh M3 TUTYJIBHOTO JIUCTA, COAEPKAHUS
(oryiaBneHus), HOMEpa BapuWaHTa (3aMEeHa OJHOrO BapHaHTa JAPYTUM HE
JOMYCKAETCs), OCHOBHOM YacTH, CHNHCKA JuTeparypbl. [lpu  BBINOJIHEHWU
KOHTPOJIBHOH paObOoThl HEOOXOAMMO PYKOBOACTBOBATHCS CIICAYFOIIMMHU MTPABUIIAMHU:
padoty odopmistoT Ha jucrax Oymarum (opmara A4, mpudrt Tekcra - 14,
MEXKCTPOUHBIA HHTEPBAI 1,5, (POPMATUPOBAHKE MO WIMPHUHE MOJIS: crpaBa - 20 MM,
CJIeBa - 25 MM, CBEpXY M CHU3Y - 20 MM, ab3alHblid oTcTyn - 12,5 MM.

TekcToBbI MaTepyrasl BBINOJHAIOT B NEeYaTHOM BHje. CXeMbl, TaOJUIIBI U
PHCYHKM HYMEPYIOT CKBO3HOW HyMmepauueil. Bce cTpaHHibl Takke JOMKHBI ObITh
ITPOHYMEPOBAHHI.

Crucok auTepaTypbl JOJDKEH COJAEpKaTh YMOPSAOYCHHBIM TMEpeUCHb
UCTIOJIb3YEMBIX TP BBIMOJTHECHUM HCCIICOBAHUS JINTEPATYPHBIX UCTOUYHMKOB (HE
MeHee 5). [lo Tekcty o0s3aTenbHO J0/bKHA OBITh JaHa CChUIKA HA WMCTOYHHK
JUTEPATYphl, KOTOpas YKa3bIBA€TCs B KBAApPATHBIX CKOOKaX, TAe MOMEIIACTCS
MOPSAIKOBBIM HOMEP UCTOUYHUKA B CITUCKE.

Homepa 3amanmii Nel mnpuBenenbl B Tabnune 1. BeiOop 3amaHus
OCYILECTBIIAETCA MO CIIEAYIOLIEH CXEME: HaPUMEP HOMEP 3a4€THON KHWKKHA No
05631, npeanocnennss nudpa 3, a nociaeaHss 1, 4to coOOTBETCTBYET HAbOPy LUQP
B Tabnune 1. - 1, 41. CrnenoBarenbHo, CTYJEHTY HEOOXOIMMO JaTh MUCHMEHHBIN
otBeT Ha 1 Bompoc u 41 Bompoc.

Ecnu cryneHT mnomyumn paboTy € TOANUCBIO «HA J0PabOTKY», TO
WCIPABJICHHAS W TOTMOJIHEHHAs pa0oTa MPEACTABIISETCS C PAHEE BO3BPALLICHHOM.
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Tabnmuna 1. Homepa 3amanus Nel

Iocaeanss mudpa HOMEpa 3a4CTHONH KHMKKH
0 1 2 3 4 5 6 7 8 9

0 150 | 251 352| 453| 554| 655| 756| 857| 958 10,59

1 11,60 | 12,40| 1341] 1442 1543| 1644| 1745| 1846| 1947| 2048

2 21,49 | 2250| 2332| 2433| 2534| 2635| 2736 2837| 2938| 30,39

3 3140 141 242 343| 444 545| 646| 747| 848| 949

4 10,50 | 11,51 12,52] 13,53| 1434| 1555| 16,56| 17,57| 18,58| 19,59

5 20,60 | 21,50| 22.51| 23,52| 2433| 2554| 2653 27,356| 2857| 29,38

6 3059 31,60| 1,32 233| 334 435| 336| 637| 738| 839

>

7 940 | 1041| 1142 1243| 13.44| 1445| 1546| 1647| 1748| 18,49

>

8 1950 | 20,51| 2052| 21,53 22,54| 23.55| 2456| 2557| 2658| 27,59

Ipeanocneauss mudpa HOMEpa 3a4CTHOH KHIKKH

9 28,60 | 2930| 3031| 31,32| 133| 234| 335| 436| 337| 638

INPAKTUYECKOE 3AJJAHUE Ne2
JAJIS1 KOHTPOJILHOMH padoThl 10 MATEPHATIOBEACHUIO

KoHTponbHas paboTa BBIMOJHSETCS B COOTBETCTBHMM C METOAMKOU
W3JIOKEHHOW B pasaene 4 ydeOHOoro mnocodust «MarepuaaoBeICHUE) aBTOP
[TpoceupruH B.JO. McxoaHble JaHHBIE AJ pacueTa MPEACTaBICHbI B Tadauie 2.
Howmepa 3ananwmii npuBeneHsl B Tabmuue 3. BriOop 3amaHust OCYIIECTBASETCS TO
CICAYIOUICH CXEME: HAIPUMED, HOMEP 3a4€THOM KHWKKHA Ne 0563 1, mpeanociie nHsist
mudpa 3, a nocieaHss 1, 4ro cooTBeTcTBYET HaOOpy mmudp B Tabmuue 3. — 1139,
CJIEIOBATENILHO CTYJAEHTY HEOOXOAMMO paccumTaTh COCTaB OETOHHOW cMmecH ans 1
— MAHENH, TPU 3TOM BHUJ KPYIHOTO 3anoiHUTENs 1 — rpaBuid, ero quamerp 3 — 40
MM, a IPOEKTUPyEMas MapKa Npo4HocTH OeToHa 9 — 600 Kr/cm?.
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Tabnmuna 2. YcxoaHble JaHHBIE AJISl pacyeTa

Ne | beronnas | No Bun Ne | JImamerp | Ne Mapka
KOHCTPYKIUS KPYITHOTO KPYITHOTO MPOYHOCTH
3aMOJIHUTES 3aMOJIHUTEIS MPOEKTHPYEMOTO

0eToHa
1 MAHEJb 1 rpaBuit 1 10 1 100
2 TJINTA 2 eOEHb 2 20 2 200
3 0JI0K 3 40 3 250
4 70 4 300
5 350
6 400
7 500
8 550
9 600

Tabnuua 3. Homep 3ananus

ITocaeanass mudpa HOMEpa 3a4eTHOM KHUKKH

1

2

3

4

5

6

7

8

[Tpennocnenusis nudpa

1126

1136

1146

2116

2126

2136

2146

3116

3126

3136

1127

1137

1147

2117

2127

2137

2147

3117

3127

3137

1128

1138

1148

2118

2128

2138

2148

3118

3128

3138

1129

[V

1139

1149

2119

2129

2139

2149

3119

3129

3139

1221

1231

1241

2211

2221

2231

2241

3211

3221

3231

1222

1232

1242

2212

2222

2232

2242

3212

3222

3232

1223

1233

1243

2213

2223

2233

2243

3213

3223

3233

1224

1234

1244

2214

2224

2234

2244

3214

3224

3234

1225

HOMCPA 3a4CTHOMU KHIDKKH

1235

1245

2215

2225

2235

2245

3215

3225

3235

O[R[N W=D

1226

1236

1246

2216

2226

2236

2246

3216

3226

3236
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COCTAB TAXEJIOI'O BETOHA

Llenw padoter: Cocmag 6emona - >mo payuoHaiIbHOE COOMHOULEHUE MEIHCOY
eco0 KOMNOHeHmamu, obecnequsdaroujee noydeHue 6GemoHa ¢ mpebyemviyu
NOKA3AMENSAMU KA4eCmed Npu MUHUMYME MAMEPUATbHBIX U IHEPSeMUYecKux
3ampam.

Hcxonnele AaHHBIE JUISL ONPEICNICHHS COCTaBa OOBIYHO COAEpXKATcs B
TEXHHUYECKOM MPOCKTE CTPOMUTEIBCTBA M BKJIKOYAKOT, MO MEHBLICH Mepe, JBa
TpeOOBaHUS: MOMYYUTh OETOH HEOOXOJUMON MPOYHOCTH, a OETOHHYIO CMECh —
3aJaHHON  yaoOoykiaaeiBacMocTd. B psage  ciydaeB,  00yCIOBICHHBIMA
CHCM(PUUECKAMH YCIOBUSIMM OSKCITyaTalM KOHCTPYKLMMH, TJIABHBIMH MOTYT
cTarb TpeOOBaHUS MO MOPO30CTOMKOCTH, BOAOMPOHULAEMOCTH WM CTOHKOCTH
OeToHa K KOPPO3HH.

Yamie BCEro COCTaB BBIPAKAOT B BHAE MAacCOBOH KOHLEHTPALUH
KOMIIOHEHTOB, TO €CTh MX pacxoja Ha 1 M> yIIoTHEHHOro GeTOHA.

3ajaHue:

1. BHMUMATENbHO O3HAKOMHTCS C COAECPYKAHMEM HACTOSLIETO METOIUYECKOTO
YKa3aHWS,

2. 3aHecTH B OTUET O PabOTE OCHOBHBIC MOJIOKCHUS 3TANMOB U (POPMYJIBL 1O
ONPEACTICHUIO PAa3JIMYHBIX CBOHCTB, a TAaKKE CHOPABOYHBIC JAHHBIE B
Tabnuax;

3. BBINOMHUTE PACUYET COMIACHO HACTOSIIETO METOAMYECKOrO YKa3aHHs H
3a/1aHus TPEMOA0BATENS.

X0J1 padOTHI:

Oran 1.

CTyAeHT MoJy4aeT 3aJaHAE HA MPOSKTUPOBAHUE COCTABA TSHKENIOr0 OETOHA!
HAQ3HAYCHUE W MApKy MNPOYHOCTH. OJHOBPEMEHHO 33JaK0TCS  OCHOBHBIE
XaPaKTEPUCTHKU MUCXOAHBIX MATCPUAIOB, HEOOXOIUMBIX IJII CO3AaHUsI OETOHHOM
CMECH: BHJ KPYIMHOI'O M MEJIKOTO 3alOJTHUTENIS, €r0 TPaHyJIOMETPUYECKUANA COCTAB,
MapKa [IEMEHTA, Ka4Y€CTBO MaTEPHAAJIOB.

Ortam 2.

OnpenenseM  ya000yKIaabIBAEMOCTh OC€TOHHOM cMecH. B kadecTBe
XapaKTEPUCTUKH yA000YKIIaJIbIBAEMOCTH UCTIOJB3YHOTCS:
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JUIS TIOABMIKHBIX CMECEH «ocaoka KOHyCa» - Pa3HOCTb BLICOT

(CM) METAIMYECKOM (POpMBI KOHYCA U OCEBIICH OETOHHOUN CMECH;

JUTSL SKECTKUX CMECEH «HcecmKochniby - BpeMs (C) HEOOXOMMOE

AJIs YILIOTHCHUA CMCCH B TCXHHYCCKOM BUCKO3UMCTPC.

Knaccuukanns 6eTOHHBIX cMecei npuBeaeHa B Tadbmuue 4.1.

Knaccugpurayus bemonnvix cymeceti

Tabnuma 4.1.

Cmech Ocaaka KOHyCa, CM KecTKoCTh, ¢
1 2 3
OcoboskecTkast 0 Bonee 30
Kectkas 0 5...30
ManonoaBukHas 1...4 -
IHoasuxHas 4...15 -
JIutas bonee 15 -

BriOop ymo00yKIaapBACMOCTA ONPEACTSICTCS BHUJIOM KOHCTPYKIMNA H
YCIIOBUSMH MPOBEICHUS OETOHHBIX padoT. B 3aBUCMMOCTH OT BUa KOHCTPYKIIUH,

PEKOMEHAAIMY MPUBEICHBI B TaOuUIIE 4.

2.

Tabnuia 4.2.

Yooboyrnaowisaemocmv bemonnoti cmecu

Cnoco0 ykiaaaku OSTOHHOH CMECH

. . bes
HanmenoBaHue KOHCTPYKIIMM C BubOpanueit
BHOpaluu
Ocagka | XKeCTKOCTB, Ocanka
KOHYCa, CM C KOHYCa, CM
1 2 3 4
COopHBbIE KeNNe300€TOHHBIC, HA
JKECTKUX CMECIX U HEMEJICHHOM 0 30... 10 0
pacnanyOokoit
MaccuBHbIe, €1a00 ApMUPOBAHHBIE C 4 5 10 3 6
PEAKO PACHOJIOKEHHOM apMaTypoit
KapxkacHsble 5ke1€300€ TOHHBIE
(KOJIOHHBI, pUTeNn, OAJIKH, TUTATHI | 4...8 2...5 6...12
110JJ00HOE)
Kene3zo0eToHHbIE, € TYCTO
PacroJIOKCHHON apMaTypoil (OyHKEpHI, 8...10 - 12... 15
CUJIOCHI M T.J1.)
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Ortam 3.

OnpenenseM pacxoa BoAbl B, HEOOXOAUMBIA [jisl MONy4YeHUsT OCTOHHOM
CMECHM C 3aJaHHOH yJOOOYKJIQIBIBACMOCTBIO MO CHPABOYHBIM  JAHHBIM,
NPUBEICHHBIM B Tabimue 4.3.

Tabnua 4.3.

Pacxoo oot na 1 M°> 6emonnoii cmecu Ost msisceno2o 6emond

XapakTepucTuKa Pacxon Boabl B(Kr) mpu HanOOJIbLICH
OETOHHOH cMECH KPYIHOCTH 3a00JHUATENS ) (MM)
Ocanxa rpaBusl eOHs
Komyca, em | RECTROCTE, € 07T 50T 40 [ 70 | 10 | 20 | 40 | 70
1 2 3 4 5 6 7 8 9 10

- 40 - 50 150 | 135 | 125 | 120 | 160 | 150 | 135 | 130

- 25-35 160 | 145 | 130 | 125 | 170 | 160 | 145 | 140

- 15-20 165 | 150 | 135 | 130 | 175 | 165 | 150 | 145

- 10-15 175 1 160 | 145 | 140 | 185 | 175 | 160 | 155

2-4 - 190 | 175 | 160 | 155 | 200 | 190 | 175 | 170

5-7 - 200 | 185 | 170 | 165 | 210 | 200 | 185 | 180

8-10 - 205 | 190 | 175 | 170 | 215 | 205 | 190 | 185

10-12 - 215 | 205 | 190 | 180 | 225 | 215 | 200 | 190

12-16 - 220 | 210 | 197 | 185 | 230 | 220 | 207 | 195

16 - 20 - 227 | 218 | 203 | 192 | 237 | 228 | 213 | 202
Oran 4.

JIist mony4yeHust y1o00yKiIaabiBacMoi OETOHHONH CMECH OTHOIIICHHUE BOJBI K
HEMEHTY 00bIYHO TpuHUMaroT B/I] = 0,4...0,7, B TO BpeMs KaK JUIsl XUMUYECKOTO
B3aUMOJICUCTBUS 1IEMEHTa C BOJOM TpeOyercs He Oosnee 20% BOABI OT MacChl
1eMeHTa. M30bITouHas BOJia, HE BCTYMUBINAS B XUMHUYECKOE B3aUMOJICHCTBUE C
LEMEHTOM, Hcnapsercs u3 0eToHa, o0pa3ys B HEM MOPHI, YTO BEACT K CHWKCHUIO
MJIOTHOCTH M COOTBETCTBEHHO MPOYHOCTH OETOHA.

Bceecroponnue wuccrnenoBanus oTedecTBEHHbIX yueHblx (M.I.Mamtoru,
H.M.bensiea, b.I'.CkpamTtacBa w aAp.) NO3BOJIMIM YTOYHUTH W PACIIUPHUTH
(OpMyJIbl, BBIp@XAKOIIME OCHOBHOM 3aKOH NPOYHOCTH, C YYETOM BIIHSHHS
pa3nuuHBIX (PAKTOPOB HAa CBOWCTBA OETOHA M YCTAHOBWIM 3aBUCHMOCTH
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ONTUMATBHBIX 3HAYEHUIA LHEMEHTHO-BOAHOTO OTHOILICHUS (LI/B),
00ECTIIEUYHBAOILETO 33JaHHY O POYHOCTB:

- st 6€TOHOB ¢ (I]/B) MeHblIE WK PaBHO 2.5

/B=(R;/AR,)+0,5 ,

- s 6eToHOB ¢ (I]/B) 6onbuie 2,5

L/B=(R;/A,R,)-05

rae: IJ/B - 1eMEHTHO-BOJHOE OTHOIIICHHUE - OTHOIICHME MACChl LIEMEHTA K Macce
BOJIBI B €IMHUIIC 00heMa OCTOHHOM CMECH 3a BBIUCTOM BOJBI, MOTJIOIIAEMOi

3aMOJIHATENSIMU,
Rs - npeaen npoYHOCTH OETOHA TPH CKATHH B Bo3pacTte 28 cyT. HopmaibHOTrO
TBEpAcHUs, [1a;

R, - akTUBHOCTH (Mapka) iemeHTa, [1a (Tabnmuma 4.4.);

A, A1 - 6e3pazmepHble KO3(DPUIHUEHTHI, 3aBUCALIME OT CBOMCTB M Ka4eCcTBA
NPUMEHSEMBIX MaTepruaioB (Tabmuna 4.5.).

Tabnuia 4.4.

Pexomenoyemas mapka yemenma 6 3a8ucumocmu
Om Npoexmupyemoti Mmapku bemona

Rs 10 15 20 25 30 40 50 60 70

R, 30 30 | 30...40 | 40 [40...50 | 50...6 60 60 60
0

Tabnua 4.5.

3uavenus koagppuyuenmos A u Ax

3anoJHUTENN U BSOKYIIUE A Al
1 2 3
BBICOKOKAUECTBEHHEBIC 0,65 0,43
PsanoBbie 0,60 0,40
[ ToHmKeHHOTO KauecTBa 0,55 0,37
Oran 5.

Pacxon nementa I] HaXoJ4T C YyUETOM YK€ U3BECTHBIX 3HaucHui B u (1I/B):
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U=B-(l/B) .

Ecnu pacxon uemenTa I okaxeTcst MEHbIIE JOMYCKAEMOTro HOpMaMu, TO €0
CIIeAyeT YBEIMUUTh, COXPAaHUB pacueTHOE 3HaueHue (1f/B). Ilpu 3ToM yTOuHsETCS
¥ pacxo/[l BOJbI C yYETOM YBEIMUYEHHOTO PACX0/1a LIEMEHTA.

B coorBercTBUM ¢ TpeOOBaHMSAMHU HOPM MHUHHMAIBHBIA PACXO] LIEMEHTA
JIONYCKAETCS B OETOHHBIX KOHCTPYKIMAX - 200 Kr/M°, B jkene300eTOHHBIX - 220
kr/M3. Jlns oGecrieyeHus MIOTHOCTH OETOHOB, NMPEIHA3HAYEHHBLIX s paboT B
arpeCCUBHBIX CPelax, MUHUMAJIbHBIN Pacxoj LEMEHTA CIEeAyeT NMPUHUMaTh - 250
KI/M3.

Ortarm 6.

Pacxox KpymHOro M MENKOrO 3alOJIHATENS ONPEHCNIAIOT WMCXOId U3
CIIEIYOIIUAX MOJIOKEHHIA:

a) 00BEM IJIOTHO YJIO)KEHHOTO OETOHA, MPUHUMAEMBIA B pacueTe paBHbIM 1
M* w1000 1, cnaraercs U3 00beMa HEMEHTHOTO TECTA, 3AOIHSFOLIETO 1Ty CTOTHI
MEXKIY 3€pHAMM 3aloJHUTENEH M 00bEMa 3E€PeH MEIKOr0 M KPYIHOIO
3aIMOJIHUTENEH. 3TO MOJIOKEHUE BBIPAKACTCS YPABHEHUEM a0COMFOTHBIX OO BEMOB!

ll/pu+B/p3+H/pn+K/plc=1 ’

0) MEK3CPHOBBIE NYCTOTHI B KPYIMHOM 3alOJHUTENE JOJKHBI OBITh
3aM0JIHEHBI [IEMEHTHO-MECYAHBIM PACTBOPOM C YYE€TOM HEKOTOPOW pPa3ABUKKH
3epeH. OTO YCIOBUE 3aUCHIBAKOT YPABHEHUEM:

ll/pu+B/p3+H/pn =aKka/me ’

rae: 1], B, IT, K - pacxoapl Ha 1 M> GeTOHA COOTBETCTBEHHO LIEMEHTA, BOJIGL, MIECKA
Y KPYITHOTO 3aMOJTHUTENS, KT,
Pu,Pe, P, Pr-ACTHHHAS IIOTHOCTH 3€PEH DTUX MATEPHANIOB KI/M;
Pm-HACKHINHAS TJIOTHOCTE KPYIHOTO 3AMOHUTENS KI/M;
kp - KOO(pPUIIMEHT pa3IBUKKM 3€PEH KPYMHOIO 3aMOJIHUTENIS IEMEHTHO-
MECYaHbIM PACTBOPOM, XAPAKTEPUBYIOMIMIA MPEBBINICHUE 00bEMA PACTBOpA
HaJ 00bEMOM MyCTOT 3anoyiHuTeNs (Tadbmana 4.6 u 4.7.),
Ox - TyCTOTHOCTh KPYITHOTO 3AMOJTHUTE]IS,

a, =1_pmk'/pk' .

23



Tabnuia 4.6.

3uauenue koxppuyuenma pazoeusicku zeper kp 0y NOOBUIICHBIX OEMOHHBIX

cmecell
Pacxon Koadduiment k&, npu B/I]
HEMEHTa, 0.4 0.5 0.6 0.7 0.8
KI/M
250 - - 1,26 1,32 1,38
300 - 1,30 1,36 1,42 -
350 1,32 1,38 1,44 - -
400 1,40 1,46 - - -
500 1,50 1,56 = - -
Tabmuma 4.7.

3uauenue kodppuyuenma pazoeusxicku zeper kp 05 dcecmrux 6emonHvix

cmeceu
Pacxoj; neMeHTa, Kr/m’ o 400 400...500 500...600
Koadduiment k, 1,05...1,1 1,1...1,2 1,2...1,25

COBMECTHOE PEIICHHUE MPUBEICHHBIX YPABHEHUH TPUBEACT K (hopMysiam Jjist
onpenenenus pacxona kpynuoro K u menkoro I7 3anonnureneit (kr/m):;

1 .
ak, 1 ’
pml( pK

H=[1—(U/PH+B/P3+K/PK)]pn
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Ortan 7.

Onpenenus pacxon komnoHeHtos I, B, II, K wa 1 m® GeToHHON cMecH,
BBIUMCIISIOT €€ PACYETHYIO IIIOTHOCTD, 0 hopmyJae (Kr/m?):

Posen =H+B+I+K .

H3BECTHO, YTO B XUMHYECKOE B3aUMOJECHCTBHE C LIEMEHTOM BCTYNAET BCETO
okoio 16% Boapl. M30BITOYHAs BOJA CO BPEMEHEM HCHApsETCs M 00pa3yeT B
LEMEHTHOM KaMHE MOPBI, YTO CHWYKAET MIIOTHOCTh U MPOYHOCTH OeToHA. C yueToM
5TOrO peajbHas CPeAHss IIOTHOCTEL OETOHA COCTABUT (KI/M>):

P =H+0,16B+ 1T+ K .

B coOTBETCTBUM ¢ KiaccupuKameil cpeaHss MIOTHOCTE THKEIOro GeToHa
nomkHa coctaruT 1800...2500 kr/m>.

Oran 8.

OKOHOMHYECKYID  A(PPEKTUBHOCTH  OCTOHHOW  CMECH  OLICHUBAIOT
k0> uIEeHTOM BbIXoaa OeToHa f - nenenneM o0beMa OeTonHol cmecu (1 M%) B
YVIUIOTHEHHOM COCTOSIHUM HA CYMMY 00BbEMOB CYXHX COCTABJISIFOLINX, 3aTPAY€HHBIX
HA €€ MPUTOTOBJICHUE

1 1

B

rae: Vi, Vi, Vi - 00bE€M CYXHX COCTABIISIOIINX, 3aTPAYEHHBIX HA IPUTOTOBJIEHHE 1
M’ OETOHHOM cmecH, M°;
P, Pma, Pmxc- HACHIIHAS INIOTHOCTH CYXMX MATEPHAJIOB, KI/M>.

Uem BbILIE 3HAYCHUE ff, TEM SKOHOMUYHEE OeTOH. Koa(punneHt Borxoaa s
KPYMHO3E€PHUCTOr0 OETOHA (MPY HAMOOJBIICH KPYITHOCTH 3aroHATENsS O OGonee 10
MM) AOJDKEH ObITh HE MeHblue F=0,67...0,70 , a g METKO3epHUCTOrO (TpU
HaMOOJIbIIEH KPYITHOCTH 3anoaHuTeNs ) He Oonee 10 MM) JOKEH ObITh HE MEHBIIIE
£=0,70...0,80.

Oramn 9.

[Tpon3BoACTBEHHBIN (MOJEBOI) cocTaB OETOHA MO MAaCCE€ BBIYMCIISIOT
JEJIEHUEM Pacxoa KaKI0T0 KOMIIOHEHTA OETOHHON CMECH Ha PACXO[l LIEMEHTA:
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/-y K/, npn§= ,

Hanpumep: «dopmyna 6.cm. (o macce) 1:2,5:4,8 npu B/1]=0,54»,
a no 00beMy CJEIYIOIUM 00pa3oM:

V
Vu/Vu -'Vn/Vu-'VK/Vu: HPHVK= ,

Y

HanpuMmep: «popmyna 0.cm. (o macce) 1:2:4 npu B/1]=0,68».

Ortan 10.

[Tocre BBINOJSHEHWS pacyeTa cocTaBa OETOHA TOTOBAT NPOOHBIA 3amMec
O0eToHHO# cMecn 00beMOM 30-50 TUTPOB M OIPEAEIISIOT €€ YA000YKIaAbIBAEMOCTb.
Ecnu OGeToHHas cMech MONy4YWJIaCh MEHEE TMOABWKHOH, 4YeM Tpedyercs, TO
VBEIUYMBAKOT KOJMYECTBO LEMEHTA nopuusmu 1no 10% OT nmepBOHAYAIBHOTO U
BBOJST COOTBETCTBYIOLIEE BOJHO-LIEMEHTHOMY OTHOIICHUIO KOJTUYECTBO BOJABL. B
TOM CJy4yae, KOrJa NOJBHYKHOCTH CMECH MOJy4YWJIach OosblIe TPeOyeMoid,
A00aBISOT HEOOJIBIIMMU TMOPLMSIMHA MEIKANA W KPYITHBIA 3aIOJHUATENb, COXPaHSs
OTHOILICHUE WX MOCTOSIHHBIM. TakuM NmyTeM JHOOMBAIOTCS 3aAAHHON MOABH>KHOCTH
OETOHHOH CMECH.

Rs
Res=f(Li/B)

v

L/

Pucynok 4.1. I'paduk pe3ysbTaToB UCIBITAHUMA

[ToMuMO OCHOBHOIO 3amMeca OETOHHON CMECH PEKOMEHAYETCS TOTOBUTH CILE
JBa MPOOHBIX 3aMeca TOTO e 00beMa, UYTO W MEPBBIA, HO B OAHOM BOJHO-
LEMEHTHOE OTHOLICHHUE MPUHUMAETCs OobnM Ha 20%, a B IpyroM MEHbIIUM Ha
20%. W3 GETOHHOM CMECH KaXXA0ro 3aMmeca U3roTaBIMBAOT MO TPA KOHTPOJIBHBIX
oOpasia-kyda pazmepom 150x150x150 MM, KOTOPBIE HCHBITHIBAIOT HA CXKATUE
yepe3 7 U 28 CyTOK HOPMAIIBHOTO TBepaeHUs. [10 pe3ynbpTaram UCIBITAHUIA CTPOSAT
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rpapuk Rs=f(B/I]) (pucyHok 4.1), mo KOTOpPOMY BBIOMPAIOT BOJHO-IIEMEHTHOE
OTHOILICHUE, 00ECIICUMBAOIIEE TOTYUEHHE OETOHA 3aTaHHOM MapKH.

OObeM 3aMeca OETOHHOHM CMECH, MOJIYYEHHOH NOCIe KOPPEKTHUPOBAHUS
COCTaBa, MOXET ObITh OMPEENEH MO HopMyJIE:

I/3=(H3+B3+H3+K3)/pm6.cm s

rae: Vs - 00beM 3aMeca OETOHHOM cMecH, M°;
1[;, B;, II;, K; - COOTBETCTBEHHO MAaccCa EMEHTA, BOJBI, MEJIKOTO M KPYITHOTO
3aMoJHATEIS, U3PACX0I0BAaHHBIX HA 3aMeC, KT
Pmis.cn - TWIOTHOCTH OETOHHOM CMECH, KI/M?.

Hanee, 3Has 00beM OETOHHON CMECH M PacxXoj] MaTepUasioB Ui OTYUYEHUS
5TOTO 00BEMA, MOKHO PACCUMTATH PACXOJl MaTepHaIoB Ha 1 M? GETOHHON CMeCH:

o=1,/v,; B=B)V,; HN=IL/V,; K=K)V,; .

[To mony4yeHHBIM pe3yJbTaTaM YTOUHUTH (opMysly OCTOHHON CMECH W €€
CPEIHIOK TJIOTHOCTD, UCIOJB3YSl METOAUKY MPUBEACHHY O BBILLE.

Ortam 11.

PacyeT JI03UPOBKH COCTABIIAIONIMX OETOHHOM cMecu (KI/M>) HA ONUH 3aMec
OCTOHOCMECUTENST ONPEACIIEHHOTO 00beMa ¢ ydeToM Ko3((UIMEHTa BbIXOJA
OeToHa ff BBIMOIHSIOT 10 (hopMyJiam:

o,=pv/ld; B,=pV/B;
mn=pvji; K,=pV/K,

rac. Iy, By, II,, Ky - COOTBETCTBEHHO Macca LEMEHTA, BOJIbI, MEJIKOTO U KPYITHOTO
3aMOJIHUTENS, W3PACXOJOBAHHBIX HA 3aMec, Kr, TpeOyemas Ha 3aMmec
OeToHocMecuTens ¢ OapabanoMm o0bemoM V, M3,
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