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1. HEJIX OCBOEHUSA JUCHUIIJINMHBI

1.

Ju—

MIOJrOTOBKA 0aKagaBpa, NTyOOKO 3HAIOMIETO TEOPHIO M MPAKTUKY B 001aCTH OCTOHOBEICHNUS, TEXHOJIOTHH OETOHa,
TEXHOJIOTUM CTPOUTEJILHBIX U3JIeNUi U KOHCTPYKIMH 13 OETOHA U yKele300eTOHa ¢ Y4eTOM TpeOOBaHUH COBPEMEHHOTO
CTPOMTEIBCTBA U TCHACHIHUH €ro Pa3BUTHUS B HAILIEH CTPaHE U 33 PyOEKOM.

2. MECTO JUCIIUIVIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT: b1.B.02.03

21

TpeGoBanus K MpeABaPUTEILHOI MOATOTOBKE 00y4aloIerocsi:

2.1.1

Bsoxymue amst mpou3BOICTBA CTPOUTEIBHBIX CMecel, 0ETOHOB M PaCTBOPOB

2.12

CTPOI/ITCJ'[BHLIC MaTcpuaJibl

2.13

HopmatuBHbIE U IPOEKTHBIE JOKYMEHTBI CTPOUTENBHON OTPACIH

2.14

praBHeHI/IC Ka4C€CTBOM B CTPOUTEIILCTBE

2.1.5

OCHOBBI TCXHOJIOI'MH, IIPOLECCCHI U arlrapaTbl IPOU3BOACTBA CTPOUTCIBHBIX MaTECPpUaIOB

2.1.6

MexaHn4ueckoe 000pyR0BaHIE IPEIIPUSITHH CTPOIHHAYCTPUN U OOBEKTOB CTPOUTEIIHCTBA

2.2

JucuunanAabl 1 NPAKTHKH, UIS1 KOTOPBIX 0CBOEHHE TAHHOW THCIHILIHHBI (MOXYJIs) HE00X0IHMO KaK
npeiIecTBYyOIIee:

2.2.1

[IpownsBoncTBeHHAS (MIPEAIUILIOMHA) TIPAKTHKA

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUILTUHbI

(MOIYJIST)

IK-5: Cnoco0eH ocyIecTBJIATh NPOeKTHPOBaHHE 00beKTOB NPodeccCHOHATBHOIl NesATeJbHOCTH, B TOM YHCIe
MPOEKTHPOBaHHE OETOHOB, HCMIBITAHHE, TEXHOJOTHYeCKHii KOHTPOJIb 0ETOHHBIX U KeJ1e300eTOHHBIX W3/1eTnii

Wamukarop 1 [IIK-5.2 Onpenenser HeoOX0AUMBIE IPOU3BOACTBEHHbBIE MOIIHOCTH JUIS IPOU3BOJCTBA OETOHHBIX CMECeH C

HAHOCTPYKTYPHUPYIOIMHU KOMIIOHCHTAMH

WNumukarop 2 [ I1K-5.3 Onpenenser HeoOX0IMMOE KOJTHIESCTBO CHIPHEBBIX MATEPUANIOB, HHCTPYMEHTOB U OCHACTKH JIJIS

MIPOU3BO/ICTBA OETOHHON CMECH ¢ HAaHOCTPYKTYPHPYIOIINMH KOMIIOHEHTAMH

Wuamnkarop 3 | I1K-5.4 OcymecTBIsATE MEPONIPHATHS 110 MIPEAYTIPEKACHAIO U YCTPAaHEHHUIO OpaKa Py MPONU3BOICTBE OETOHHBIX

CMecel ¢ HAaHOCTPYKTYPUPYIOIIMMU KOMIIOHEHTAMHU

B pe3yabTaTe 0CBOCHUS TUCHUILINHDBI 06yqamumﬁ0ﬂ JOJIKEH

3.1

3HaTh:

3.1.1

HOPMHUpYEMBIC ITOKa3aTeIH KauyecTBa OeTOHa U OETOHHBIX CMECeH B COOTBETCTBHIH C TPEOOBAHUSIMHU CTAaHIAPTOB;
TpeOoBaHUs K COCTaBy OETOHA U ChIPbEBBIM MaTepHasaM JJIsl €0 IPUrOTOBIICHUS, yCTAHOBIEHHBIE HOPMATUBHO-
TEXHUYECKOH M TEXHOJIOTNYECKON IOKYMEHTAINEeH; TEXHNYECKUE yCIIOBHUS (TIPOCKTHASI JOKYMEHTALMA) Ha KOHCTPYKIIMU
KOHKPETHBIX BHIOB, JJIs1 KOTOPBIX IIpeHa3HaueHa OCTOHHAS CMECh C HAHOCTPYKTYPHPYIOIINMH KOMIOHEHTAMH;
METOJIUKY BBIOOPA CHIPBEBBIX MATEPHAIOB ISl HU3TOTOBJICHHUS OETOHHON CMECH C HAHOCTPYKTYPHPYIOIUMHU
KOMIIOHEHTaMH; METOJIMKY pacueTa HaqalbHOTO 1 HOMUHAJIBHOTO COCTaBa OETOHA ¢ HAHOCTPYKTYPHUPYIOIMMH
KOMITOHEHTaMH; PETJIAMEHT BBIIIOJHEHHUS IIPOOHBIX 3aMeCOB I ITo00pa Ha4aIbHOTO 1 HOMHHAJIBHOTO COCTaBOB OCTOHA;
TEeXHHYECKUE yCIOBUS MPOHU3BOJICTBA OETOHA C HAHOCTPYKTYPHUPYIONIIIMHU KOMIIOHEHTAMH; CTAaHAAPTHI U TPEOOBAHN
HOPMAaTHUBHOHM JOKyMEHTAallUU B 00JIACTH IIPOU3BOACTBA OETOHHBIX CMecell ¢ HAHOCTPYKTYPUPYIOIIMMHI KOMIOHEHTAMHU.

3.2

YMmerThb:

3.2.1

OCYIECTBIISATH BBIOOP CBHIPHEBBIX MATEPHUANIOB ISl U3TOTOBIICHUS OCTOHHOH CMECH Ha OCHOBE TEXHHYIECKOTO 3a[aHHUs, B
COOTBETCTBHH C TPEOOBAHMSIMU CTAHIAPTOB M TEXHUYECKHUX YCIOBHUH; 0(OPMIISITH TEXHUUECKYIO TOKYMEHTAIUIO B
YCTaHOBJIEHHOM IOPSAKE; PACCUMTHIBATH PACXOJl CHIPHEBBIX MATEPUAJIOB; OLIEHUBATh OTKJIOHEHMS 3aJaHHBIX 3HAYCHUN
IoKa3aTeneil kKagecTBa OETOHHBIX CMeceil ¢ HAHOCTPYKTYPHPYIOIIMMI KOMIOHEHTAMH; HCTIOJIb30BAaTh OCHOBHBIC METOJIBI
KOHTPOJISI CBIPbEBBIX MaTEPHATIOB, TEXHOIOTHU IPUTOTOBICHUSI OCTOHHBIX CMECeH; KOHTPOIUPOBATH COONII0AEHHE BCEX
YCTaHOBJICHHBIX PEKMMOB Ha Ka)KI0H OIlepaliy TEXHOJIOTHYECKOro IIPOLecca B COOTBETCTBUU CO CTaHAAapTaMU U
TEXHUYECKUMU YCIOBHUSIMHU.
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Baagern:

33.1

HaBbIKaMH pacyeTa HEO0OXOIUMBIX MMPOU3BOACTBCHHBIX MOIIHOCTEH AJIs1 MMpOMU3BOACTBA OCTOHHBIX cMecel ¢
HaHOCTPYKTYPUPYIOIIUMHU KOMIIOHCHTAMU 3aJaHHOTO o0bema u Ka4dyeCTBa, HABBIKAMU pacyeTa HOTpe6HOCTI/I B CBIPBEBBIX
MaTepuragax; HaBbIKaMH KOHTPOJIA COGHIO,HCHI/ISI TEXHOJIOTNYECKOT'O IIpOoIecca Mpou3BoACTBa OETOHHOM CMECH C
HAaHOCTPYKTYPUPYIOIIUMU KOMIIOHECHTaMH; HaBbIKaMH KOHTPOJIA Ka4€CTBA TCXHOJIOTMYECKOT'0 ITpoecca npon3BoACTBa
OETOHHOI CMECH C HAaHOCTPYKTYPHUPYHOIIUMU KOMIIOHECHTaAMHU COBMECTHO C J'[a60paTOpI/I${MI/I OpraHusanuu.

4. CTPYKTYPA U COAEPXKAHUE JUCHUITIJIMHBI (MO YJISA)

Kon

Paznen | Pa3men 1. OcHOBHBIE METObI
NMPOEKTHPOBAHNS GETOHOB

Bun HaumenoBanue pa3nenoB u | Cemectp /| UacoB | Komneren- | Jlureparypa | Uurte | [Ilpumeuanne
3aHATUSA 3AHATUA TeEM KVDC un PaKT.




1.1 Jlex OCHOBHBIE HalpaBJIEHU 2 TIK-5 JI1.1 Jleknus-
pa3BUTHS HAYKH O OETOHE. JI1.2J12.1 BHU3yalTu3alu
[IpakTHueckoe BHeApEeHUE JI2.5 J12.6 s [IK-5.2; TIK
MHHOBAIIMOHHBIX JOCTHXKECHUI 21032 -5.3; [IK-5.4
B TEXHOJIOTHIO OETOHA.
1.2 Jlex OCHOBHBIE METOBI 2 T1K-5 JI1.1 Jleknus-
IIPOEKTUPOBAHUS COCTABA JI1.2J12.1 BHU3yaJIn3alH
TSDKEJIOro OeToHa JI2.5 s [1K-5.2; TIK
JI2.6J13.2 -5.3; TIK-5.4
2132
1.3 Ilp OCHOBHBIE TTOJIOKEHUS EAMHON 2 IIK-5 JIT.1 ITK-5.2; TIK-
METOAMKHU OIIPEEIICHUS JI1.2J12.1 5.3; IIK-5.4
coctaBa OeToHa JI2.5
JI2.6J13.2
2122
1.4 Cp [ToaroroBka K MpakKTUYECKUM 10 IIK-5 JI1.1 TIK-5.2; TIK-
3aHATUSAM, 3a4ETy JI1.2J12.1 5.3; IK-5.4
JI2.4 J12.5
JI2.6J13.2
2122
1.5 3auér 0 IK-5 JI1.1 IK-5.2; TIK-
JI1.2J12.1 5.3; TIK-5.4
JI2.5J12.6
Pazgen | Pasmen 2. HanoTexHosiorun B
NPOeKTUPOBAHUH OETOHOB
Pa3JM4YHOr0 HA3HAYEHUS
2.1 Jlex Hanomonudukatopsl 6eToHa. 3 IIK-5 JI1.1 TIK-5.2; TIK-
CriocoObl BBEZICHHSI. JI1.2J12.1 5.3; 1IK-5.4
CrIpyKkTypa, CBOICTBA U JI2.5 J12.6
CTPOUTENBEHO-TEXHUYECKHE 0132
XapaKTePUCTUKH OETOHOB
Pa3TMYHOTO HAa3HAYCHUS
2.2 Jlex Hanomomudukanus 6eToHOB 2 IIK-5 JI1.1 TIK-5.2; TIK-
JUTSL CO3JIaHUS JI1.2J12.1 5.3; IK-5.4
MHOTOYPOBHEBOW CTPYKTYPbI JI2.5 J12.6
2192
2.3 IIp [Ipumenenue 4 IIK-5 JI1.1 TIK-5.2; TIK-
HAaHOMOJU(HKATOPOB B JI1.2712.1 5.3; IK-5.4
LIEMEHTHBIX O€TOHAX J12.5J12.6
2192
2.4 JIab [Ipumenenwue 5 IIK-5 JI1.1 [IpoektHas
HAaHOMOJU(HUKATOPOB B JI1.2J12.1 pabora I1K-
IIEMEHTHBIX OE€TOHAX JI2.5 J12.6 5.2; TIK-5.3;
2132 IIK-5.4
2.5 Jlex beron ¢ ToHKOIMCTIEPCHBIME 4 IIK-5 JI1.1 Jlexmus-
MHUHEPaIbHBIMH JOOaBKaM1 JI1.2712.1 BHU3yalIU3alu
J2.2J12.3 s [TK-5.2; TIK
JI2.5J12.6 -5.3; TIK-5.4
21322
2.6 IIp [Mpumenenne 4 IK-5 JI1.1 IK-5.2; TIK-
HaHOMOIU(PHUIUPOBAHHBIX JI1.2J12.1 5.3; IIK-5.4
3aI0JTHUTENCH B IEMEHTHBIX JI2.3 J12.5
OeToHax J12.6
2122
2.7 JIab [Ipumenenue 6 [IK-5 JI1.1 TIK-5.2; TIK-
HAaHOMOTU(DHIIMPOBAHHBIX JI1.2J12.1 5.3; T1IK-5.4
3aI0JIHATEIICH B IIEMEHTHBIX JI2.3 J12.5
OetoHax J12.6
2132
2.8 Jlex Beron ¢ 4 IK-5 JI1.1 TTK-5.2; TIK-
cymnepruiacTuhuKaTopaMu JI1.2J12.1 5.3; 1IK-5.4
JI2.5 J12.6

30132




2.9 IIp Pacuer cocTtaBa GeToHa ¢ 4 IIK-5 J1.1 IIpoexrHas
TACTUPUIUPYIOIIIMHA JI1.2J12.1 pabota ITK-
JI00aBKaMM ISt JI2.5 5.2; TIK-5.3;
IUTACTU(HUKAIIHA CMECH JI2.6J13.2 IIK-5.4
2132
2.10 IIp Pacuer cocraBa 6erona ¢ 3 IIK-5 JI1.1 TIpoextHas
ITACTUPUIUPYIOIIAMHA JI1.2J12.1 pabota ITK-
J00aBKaMM JIJIst JI2.5 5.2; TIK-5.3;
BOJIOPEAYLIMPOBAHUS J12.6J13.2 TIK-5.4
2132
2.11 JIa6 [Ipumenenue 6 IIK-5 JIT.1 [IpoektHas
CyTepIiacTu(hUKATOPOB C JI1.2J12.1 pabota ITK-
HaHom00aBKaMH B IIEMEHTHBIX JI2.5J12.6 5.2; [IK-5.3;
6eToHax 2122 [IK-5.4
2.12 Jlex Bberon ¢ 4 TIK-5 JI1.1 I1K-5.2; TIK-
BO3/yXOBOBJICKAOIUMHU JI1.2J12.1 5.3; IIK-5.4
nobaBKkamMu JI2.5J12.6
2132
2.13 IIp IIpoexkTupoBanue cocraBa 4 IIK-5 JI1.1 [IpoektHas
0eToHa C HCKYCCTBEHHO JI1.2J12.1 pabora ITK-
BOBJICUEHHBIM BO3/LyXOM JI2.5 5.2; TIK-5.3;
J12.6J13.2 IK-5.4
3132
2.14 Jlex [IpoexTrpoBanue cocTaBoB 5 IIK-5 JIT.1 Jlexuusi-
0eTOHOB ¢ JI1.2J12.1 BU3yaIH3aIH
HaHOMOJU(HUKATOpaMH Ha J12.2 J12.5 s [TK-5.2; TIK
OCHOBE TEXHOT'€HHBIX OTXOJI0B J12.6J13.2 -5.3; TIK-5.4
3192
2.15 Ip IMon6op coctaBa GeToHa ¢ 4 IK-5 JI1.1 IIpoekTHas
301011 JI1.2J12.1 pabora I1K-
J12.2J12.3 5.2; TIK-5.3;
J12.5 IK-5.4
JI2.6J13.2
2132
2.16 Jlex AnanTanus pac4eTHbIX 2 T1K-5 JI1.1 Jleknus-
COCTaBOB OeTOHA K JI1.2J12.1 BU3yaJIn3alH
NIPOU3BOJICTBEHHBIM YCIOBUAM JI2.3J12.5 s [IK-5.2; T[IK
J12.6J13.2 -5.3; 1IK-5.4
2132
2.17 IIp IIpoextupoBanue cocrtaBa 4 IIK-5 JIT.1 [IpoektHas
0eToHa TI0 MaTEeMaTHIECKUM JI1.2J12.1 pabora ITK-
MOJIEIISIM J12.3 J12.5 5.2; TIK-5.3;
J12.6J13.2 IK-5.4
21322
2.18 IIp Y4er MOp0O30CTONKOCTH U 4 [K-5 JIT.1 TIK-5.2; TIK-
BOJIOHEIIPOHUIIAEMOCTH TpU JI1.2J12.1 5.3; IK-5.4
IIPOCKTUPOBAHUU COCTABOB JI2.3 J12.5
OeroHa J12.6
2122
2.19 IIp MeToauku IpOeKTUPOBAHUS 6 [IK-5 JI1.1 TIK-5.2; TIK-
COCTAaBOB pPa3IMYHBIX BUIOB JI1.2J12.1 5.3; TIK-5.4
OeroHa J12.5
J12.6J13.2
2122
2.20 Cp [TonroToBka K NpakTU4eCKUM 11 IK-5 JI1.1 TTK-5.2; TIK-
3aHATHSM, JIAOOPATOPHBIM JI1.2J12.1 5.3; 1IK-5.4
pabotam, 3auety J12.2J12.3
2.4 J12.5
J12.6J13.1
JI3.2

01022




221 Kontp.pa |IIpoexrupoBanue cocraBa 8 10 IIK-5 J1.1 0 [K-5.2; TIK-
0. HaHOMOJU(PHIIPOBAHHOTO JI1.2J12.1 5.3; T1IK-5.4
OeToHa J12.5
JI2.6J13.2
2132

2.22 Cp IToaroroBka Kk MPaKTUYECKUM 8 39 IIK-5 JI1.1 0 TIK-5.2; TIK-
3aHATHSIM, K3aMEHY JI1.2J12.1 5.3; IIK-5.4
J12.4J12.5
J12.6J13.2
2132

2.23 Ok3aMeH 8 26 IK-5 J1.1 0 I1K-5.2; IK-
JI1.2J12.1 5.3;1IK-5.4
JI2.5
J12.6J13.2
2102

5. OBPABOBATEJIBHBIE TEXHOJIOI'MHA

TexXHOMOT s TMCTAaHIMOHHOTO 00y4YeHN (TToJydeHIe 00pa30BaTeNbHBIX YCIIYT 03 MoCeIeHHsT YHHBEPCUTETA, C TOMOIIBI0
COBPEMCHHBIX CHCTEM TEIEKOMMY-HHUKAIMH (3JIeKTPpOHHAs ouTta, HTepHeT 1 11p.))

TpanunuonHas (penpoyKTUBHAS) TEXHOJIOTHS (IIPENO/IaBaTe b 3HAKOMHUT 00YYAIOLINXCS C ITOPSIKOM BBITIOJIHEHHUS 331aHNUs,
HaOJI0aeT 32 BBITIOJIHEHHEM H IIPH HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydarommxcs)

O6paSOBaTCJ’ILHBIC TEXHOJIOTHUH C UCIIOJIb30BAHUEM aKTUBHBIX MCTO10B 06y‘{CHI/I5[ (J'IGKI_II/IH-BI/ByaJ'II/ISaL[I/IH)

O0pa3oBaTenbHbIC TEXHOJIOTUH C HCIIOJIb30BAHUEM HHTCPAKTUBHBIX METOIOB 00y4eHuHs (case-study (aHaim3 KOHKPETHBIX
CUTYyaIIHi))

6. ©OH]I OLIEHOYHBIX CPEJICTB

6.1. KonTpoabHbIe BONPOCHI M 3aJaHUS

KoHTpoJsIbHBIC BOIIPOCH! TS CAMOIIPOBEPKH NPH BHITOJHEHHUH JIAOOPATOPHBIX PabOT:

Nel

Tema: [IpumeHeHre HAHOMOAN(PHUKATOPOB B LIEMEHTHBIX OETOHAX
1. Crparernn HaHOMOANGHUIMPOBAHUS CTPOUTEIILHBIX MAaTEPUAIIOB.
2. CocTtaB HAHOMOIU(DUIIMPOBAHHOTO OETOHA.

3. O6nacTs NpUMEHEHHUs HAHOMOIU(DUIIMPOBAHHOTO OETOHA.

No2

Tema: [IpuMeHeHHE HAHOMOAN(DHUIIUPOBAHHBIX 3aMOJHUTEICH B IEMEHTHBIX OCTOHAX
1. Pa3HOBHIHOCTH HAHOMOIU(HUITUPOBAHHBIX 3AMOTHUTEIEH.

2. TexHHUYECKHE XapaKTEPUCTUKH HAHOMOU(DUIIMPOBAHHBIX 3AII0JIHUTEIICH.

Ne3

Tema: [IpumeHeHue cynepniacTu(pUKaTOpoB ¢ HAaHO00aBKaMH B IIEMEHTHBIX OETOHAX

1. Bnusiane pacxoza cynepriacTu(ukaTopa ¢ HaHOL00aBKaMHU B OETOHE MOCTOSHHOTO COCTaBa.

2. BnusHre HaHOKO0ABOK C CYNEpIIacTU(PHUKATOPOM (BMECTE U Pa3/eNIbHO) Ha XapaKTEPUCTHKN OETOHOB.

KoHTposbHEIE BOIIPOCH AJISI CAMOTIPOBEPKH ITPH BBITIOTHEHUH MPAKTHIECKUX paboT

Nel

Tema: OCHOBHBIE TIOJIOKEHHUS €IMHON METOIUKH OIIPEAEIeHHs COCTaBa OeToHa
1. Uro comep>kut 3aaHne HA MOA00p cocTaBa 6eToHA?

2. TpeboBanus Kk MaTepuanam Ijs moadoopa coctaBa OeToHa.

3. Mcxonnble nanHbIe 171t TOA00pa cocTaBa OETOHA.

Ne2

Tema: [IpumeHeHre HAHOMOAN(HUKATOPOB B IIEMEHTHBIX OETOHAX
1. Ctparernn HaHOMOIU(DUIIMPOBAHUS CTPOUTEIBHBIX MaTEePHAIIOB.
2. CoctaB HAaHOMOJU(PUIIMPOBAHHOTO OETOHA.

3. Ob6nacte NpUMEHEHHs] HAHOMOU(PHULUPOBAHHOTO OETOHA.

Ne3
Tema: [IpumMeHeHHe HAHOMOANU(HUIUPOBAHHBIX 3aIIOTHUTENEH B IIEMEHTHBIX O€TOHAX




1. Pa3HOBHIHOCTH HAHOMOJU(PHUIIMPOBAHHBIX 3ATIOTHUTENEH.
2. TexHUUYECKHE XapaKTEPUCTHKH HAHOMOJU(PHUIINPOBAHHBIX 3aMOTHUATENCH.

No4

Tema: PacueT cocTaBa 6eToHa ¢ TUIACTH(PUUIUPYIOIUME JoOaBKaMHU AJIs IIacTU(HUKALUN CMECH
1. OcobeHHocTH MoI0Opa cocTaBa OETOHA ¢ KOMIUIEKCHON JT00aBKOA.

2. OCOOEHHOCTH MACTUGHUIHPYIONINX U TUIACTH(QUITUPYIOIIE - BO3TyXOBOBJICKAIONINX T00aBOK.
3. Kak BiIusieT mMyCTOTHOCTSD 3allOJHUTENIeH Ha pacXo BSXKYIIETO B cOcTaBe OETOHHOU cMecH?
4. Kak BausieT aKTUBHOCTb BSDKYIIIETO Ha MPOYHOCTh OeToHa?

5. Kakoe BnmsHHE OKa3bIBaeT BU 3aIIOHUTEINCH Ha MPOYHOCTH OeTOHA?

Ne5

Tema: Pacuer cocraBa GeToHa ¢ mmacTHOUIUPYIOMMMH 100aBKaMH ISl BOJOPEIYLIMPOBAHHUS

1. BimstHRe pacxona cynepIuracTi(uKaTopa Ha IIPOYHOCTH OETOHA.

2. Kax coOTHOCSITCS ONTUMABHBIC JO3UPOBKH CyNepIacTu(ukaTopa, onpeiesieHHbIe IPU BOJOPEAyIUPOBAHIH OETOHHON cMecH?

Ne6

Tema: [IpoekTrpoBaHue cocTaBa 6ETOHA C HCKYCCTBEHHO BOBJICUCHHBIM BO3IYXOM
1. OcHOBHBIE MOMEHTBI, KOTOPBIE CIIelyeT YUeCTh PH Moa00pe cocTaBa OETOHA.
2. Onpegenenne cocTaBa OETOHA C HCKYCCTBEHHO BOBJICUCHHBIM BO3ITYXOM.

Ne7

Tema: [Togdop coctaBa 6eTOHA C 30510i

1. Dtansl pacyera coctaBa OETOHA C 30JI0H.

2. OmpeneneHne pacxofa IieMeHTa B 6eToHe TpeOyeMoil MPOYHOCTH ¢ ONTHMAIBHBIM KOJTHYECTBOM 30THI.
3. OmpezeneHne ONTUMAIBHOTO PACcX0/a 3016l B OETOHE MO COOTHOLICHUIO CTOUMOCTEH 30116l U IIEMEHTA.

Ne8

Tema: [IpoekTrpoBaHue cocTaBa 6€TOHA IO MATEMATHUECKUM MOJEIISIM

1. B xauectBe pakTOpoB (BapbHUpPYEMBIX B 9KCIICPUMEHTAX BEIMYNH) B 3aBUCMOCTH OT YCIIOBHH 331a4H - KAKHE MOTYT
[IPUHUMATHCS JaHHbIE?

2. Ha xakux ypoBHSX BapbUPYIOTCS (paKTOPEI IPH MPOBEIECHIH OMBITOB?

Ne9

Tema: YaeT MOpO30CTOHKOCTH U BOJOHETIPOHUIIAEMOCTH TIPH MPOSKTHPOBAHUH COCTaBOB OETOHA

1. JlaiiTe ompeneneHus: MOPO30CTOHKOCTh OETOHA, MapKa O MOPO30CTOMKOCTH, IIUKJI UCTIBITAHU, OCHOBHBIE U KOHTPOJIBHEIE
00pa3siibl.

2. Yem oTnuM4aeTcsi OCHOBHOM METOJI UCIIBITAHMI Ha MOPO30CTOMKOCTb OT YCKOPEHHOT0?

3. Kakyro nmponenypy He0OX0IUMO TIPOBECTH TMEPE]] 3aMOpaKUBaHUEM 00pa3IioB?

4. IIpu xakoii TeMIepaType 3aMOpaKUBaOT 00pa3ubl?

5. B kakux MeroJax npy OnpeAeIeHud MOPO30CTORKOCTH HCIOJb3YIOT PACTBOP COIU?

6. UTto Takoe BOJIOHETIPOHHUIIAEMOCTh OeToHa?

7. Kakumu MapkaMu O BOJOHEPOHUIIAEMOCTH XapaKTepu3yeTcs: 0eToH?

8. Kak BpIOMpaIOT U Ha3HAYAIOT BHICOTY KOHTPOJIBHBIX 00pa31oB AJIsl UCIIBITaHUS OETOHA 110 BOAOHETPOHULIAEMOCTHU?
9. Kak omnpeznensieTcss BOJOHETIPOHUIIAEMOCTb OETOHA IT0 «KMOKPOMY TISATHY»?

10. OnmmmTe cxeMy KpeIuIeHHs ¥ TepMeTH3auu 00pas3noB 6eToHa B 00oiiMax.

11. OnumuTe cxeMy ycTaHOBKU (DMIIBTPALIMK BOJBI AJISl ONPEAeIeHUs] BOJOHEIPOHUIIAEMOCTH.

NelO

Tema: MeToaUKN IPOSKTUPOBAHKS COCTABOB PA3IMYHBIX BUAOB OETOHA

1. CoBeplueHCTBOBaHHE CIIOCOOOB IIPOCKTHPOBAHHMS COCTaBa OETOHOB M TEXHUKO-3KOHOMHYECKHX PAcUETOB.

2. IlyTn COBEpIICHCTBOBAHMUS CIIOCOOOB IPOSKTUPOBAHMS COCTaBAa OETOHA M TEXHUKO-KOHOMHYECKHUX PACUETOB.
3. Y4er ocobeHHOCTEH TEXHOJIOTUH IIPU MIPOSKTUPOBAHUU COCTaBa OETOHA.

6.2. TeMbl NUCbMEHHBIX padoT

[IpexycMoTpeHa KOHTpOIBbHAS paboTa 1Mo pasneny 2 "HaHOoTeXHONIOrHH B TPOEKTUPOBAHUN OCTOHOB PAa3IMIHOTO Ha3HAUCHHSA'.
OcHoBHas Tematuka: [IpoekTupoBaHue cocTaBa HAHOMOAUDUIIUPOBAHHOTO OETOHA.

6.3. @oH/I OLIEHOYHBIX CPEJICTB

Bomnpocs! k 3agery:

. UTo coneprkuT 3aaHue Ha Nox0op cocTaBa OeToHa?

. TpeGoBanus kK MaTepraaM Iy mogdopa cocTaBa OETOHA.

. UcxonHble TaHHBIE Ul TOA00pa cocTaBa OeToHa.

. Ctpaternu HaHOMOM(PUIIMPOBAHNUS CTPOUTEIBHBIX MAaTEPHAIIOB.

. CocraB HaHOMOU(PUITMPOBAHHOTO OETOHA.

. ObmacTp IpIMEHEHUsI HAHOMOIU(DHUITPOBAHHOTO OETOHA.

. Pa3HOBHIHOCTH HAHOMOIM(DUIIMPOBAHHBIX 3aIIOJHUTENICH.

. Texan4eckue XxapaKTepUCTHKH HAHOMOAN(UIIMPOBAHHBIX 3aIIOTHUTEICH.
. OcobenHocTy mMobopa coctaBa 6€TOHA ¢ KOMIUIEKCHOM JOOABKOH.

O 001N DN A~ W —




10. OcoberHOCTH TUIACTU(GHUIUPYIOMNX U ITACTUGHLIUPYIOLIE - BO3LyXOBOBIECKAIOIIUX 100aBOK.

11. Kak BIuseT myCTOTHOCTb 3alIOJIHUTENEH Ha PacXo]l BSKYIIEro B COCTaBe OETOHHOM cmecn?

12. Kax BiIuseT akTHBHOCTB BSDKYIIIETO Ha MPOYHOCTH OeToHa?

13. Kakoe BrnusiHHE OKa3bIBACT BUJI 3aNIOJHUTEINEH HA MPOYHOCTH OeToHa?

14. Bnusinue pacxoja cymnepruiacTuguKaropa Ha IPOYHOCTh OETOHA.

15. Kak cooTHOCSITCSI ONTUMAIIbHBIE JO3UPOBKH CyTEpIUIaCTU(HUKATOPA, ONPEACIICHHBIE TIPH BOAOPEAYIUPOBaHUH OCTOHHOM
cmecn?

16. OcHOBHBIE MOMEHTEI, KOTOpBIE CIEAYyeT YIeCTh IpH Moadope cocTaBa OETOHA.

17. Onpenenenue cocraBa 6ETOHA C HCKYCCTBCHHO BOBJICYEHHBIM BO3yXOM.

18. DTambl HaXOXKAEHUA COCTaBa OETOHA C 30JI0H.

19. HaxoxaeHue pacxoja [eMeHTa B OeToHe TpeOyeMOoil MPOYHOCTH C ONTHMAIBHBIM KOJTHIECTBOM 30JIBL.

20. Haxox/eHue onTUMalbHOTO PAacXo/a 30J1bl B OETOHE [0 COOTHOIICHUIO CTOUMOCTEH! 30JIbI U [IEMEHTA.

21. Kakue naHHbIE MOTYT IPHHUMATBLCS B KauecTBE (haKTOPOB (BapbUPYEMBIX B 3KCIIEPUMEHTaX BEJINUMH) B 3aBUCUMOCTH OT
ycioBui 3agaun’?

22. Ha KaKuX ypOBHSX BapbUPYIOTCS (aKTOPHI IPU MIPOBEICHUH OIBITOB?

23. BausiHue cocTaBa 0€TOHA HA €r0 MOPO30CTOHKOCTh

24. BnusHue cocTaBa OeTOHA Ha €ro BOJIOHETIPOHHUIIAEMOCTb.

25. Ilytr cOBEepIICHCTBOBAHMS CIIOCOOOB IIPOEKTHPOBAHUS COCTaBa OETOHA M TEXHUKO-YKOHOMHYECKHUX PACUYETOB.

26. Yder 0cOOEHHOCTEH TEXHOJIIOTHH IIPH POEKTUPOBAHUU COCTaBa OeTOHa.

OK3aMeHaIMOHHbIE BOIIPOCHI:

1. OcHOBBI XUMHYECKOTO MOAU(DHUIIUPOBAHHS IIEMEHTHBIX CUCTEM.

2. J106aBKH-pETyISATOPEI PEOJIOTHYECKUX CBOMCTB OCTOHHBIX U PACTBOPHBIX CMeceil.

3. JIoGaBKU-peTYIATOPHI CXBAaTHIBAHMUS U TBEPACHHS OCTOHHBIX U PACTBOPHBIX CMeCeH.

4. 1o6aBKH, MOBBIIIAIOIINE TPOYHOCTH, KOPPOSHOHHYIO CTOMKOCTH, MOPO30CTOMKOCTh OETOHA, CHUKAIOIINE TPOHUIIAEMOCTD
OeroHa.

5. INonudyHKIMOHATBHBIE MOAU(PHUKATOPEL.

6. HaHOTEXHONIOTHY [UIS YITy4IICHNS KadecTBa OCTOHA.

7. OCHOBHBIC HANPABICHUS B COBEPIICHCTBOBAHUU TEXHOJIOTHH OETOHA.

8. IHHOBallMOHHBIE TEXHOJIOTHH B IIPOM3BOJICTBE OETOHA.

9. MaTtepuraJisl st IPUTOTOBJICHHS OETOHHBIX W PaCTBOPHBIX CMecei.

10. HaHOTEeXHOJIOTHYECKHUi TOAXO0 IIPU CO3AaHIH HOBBIX BHOB OCTOHOB.

11. [ytu u MeToab! MoaupuKauu 6eToHa.

12. IInactuduuupyromue 100aBKH HOJIMKaPOOKCHUIIATHOTO psijia.

13. CBsA3b MOJICKYIISIPHOTO CTPOCHUS IUIACTU(HIUPYIONIei T00aBKU U ee BINUSHHA Ha PEONIOTHIO CMeceil, 3aMellICHIe
CXBaTBIBAHUS, AUCTIEPTHPYIOIIYIO CIIOCOOHOCTb.

14. Onenka BogopeyupyoleH cnocoOHOCTH IacTu(uKaTopa.

15. Jlo6aBku B OeTOHBI. MeXaHu3M JIeHCTBHS J00aBOK TPETHETO Kiacca.

16. MexaHI3M IIIaCTU(UITPYIOIIETO U BOAOPEIYIIHPYIOMEro 3G (GeKTOB MPUMEHEHHS CyIep-/THIIePIIacTH(GHUKATOPOB.
17. OcHOBHBIE MUKPOMETPHUYECKHE HATIOMHUTENIN: MUKPOKPEMHE3EM, METAKaOJIUH, 30J1bl, OTXO/bI ApobieHus. Vx cBoiicTBa 1
0COOEHHOCTH NIPUMEHEHHS B IEMEHTHBIX CHCTEMaX.

18. Poip MEUKpOMETPHIECKOTO HATIOTHUTEIS B OETOHHOH CMecCH.

19. Ocobennoctr moadOpa COCTaBa MEJIKO3EPHUCTHIX OETOHOB.

20. ®ubpa Kak HAMOJHUTENb LIEMEHTHBIX OETOHOB. JIOCTOMHCTBA U HEAOCTATKU.

6.4. IlepevyeHb BU/I0B OLIEHOYHBIX CPEACTB

ITpakTHyeckue 3aHATHSI, Ta00paTOPHbIE PabOTHI IS TEKYILET0 KOHTPOJISI, BOMPOCHI K 3a4€TY, BHIOJHEHHUE KOHTPOJIBHOM paboThI,
SK3aMEHALMOHHEIE OUIIETEI.

7. YA4EBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OGECIIEYEHME JJUCHUIIJIMHBI (MO A YJIS)

7.1. Pekomenayemasi JinTepatrypa

7.1.1. OcHoBHas1 iuTEpaTYypa

ABTODHI, 3arnaBue UznarensctBo, | Komn-Bo 1. anmpec
JI1. [ ABopkuu JI. | PacyeTHOe mporHo3upoBaHue cBOWCTB 1 | MockBa|Bonorna 1 http://biblioclub.ru/index.php?
1 |W., IBOPKHH |TIPOCKTUPOBaHHE COCTABOB OETOHA! : Uugpa- page=book&id=565003
O.JL yaebHoe mocobue Hmxenepus,
2019
JI1. | ABopkuu JI. | [IpakTudeckas METOI0AOTHS Mocksa|Bonoraa 1 http://biblioclub.ru/index.php?
2 [N MIPOCKTHPOBAHHSI COCTABOB OCTOHA: : Uugpa- page=book&id=565001
yaebHoe mocobue Hmxenepus,
2019

7.1.2. lonoHUTeIBHAS JIUTEPATypa

ABTOpBHI, 3arinaBue | W3znarenscTBO, Koi-Bo On. aapec




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | Baxenosn TexHomnorus 6eToHa, CTPOUTEIBHBIX Mocksa: ACB, 50
1 [IO.M.,, n3aenuil 1 KOHCTpYKIMi: YueOnuk niast | 2006
AnumoB BY30B
JLA,
Boponun
BB,
Marees
VX
JI2. | BypaBuyk Pecypcocbepexenue B TEXHOJIOTUU PocroB-u/1: 1 http://biblioclub.ru/index.php?
2 |H.W. CTPOMTENBHBIX MATEPHAIIOB: yUeOHOE W3narenbcTBO page=book red&id=240922
mocobue IOxHOTO
(dhenepampHOTO
YHHUBEPCHUTETA,
2009
JI2. | TypuanusaoB | CTpOHUTENbHBIC MAaTEPHUAIBI U3 OpeHnoOypr: 1 http://biblioclub.ru/index.php?
3 |B. 1. TEXHOT€HHOTO CBIPBS: yueOHoe mocobue | OpeHOyprekui page=book&id=481814
TOCYJapCTBCHHBI

I YHUBEPCHUTET,
2017

JI2. | Moucees O.
4 |H., eBripeB

JI. 10,

Wsanos I1. A

CrponTensHOE MAaTEpHAIOBEICHUE
(mpakTukyMm): yaueOHOe mocobue

Mocksa|bepmun:
Hupexr-Menua,
2018

http://biblioclub.ru/index.php?
page=book&id=481194

JI2. |3otkuH A. T'.

Betownsl ¢ 3¢dhexTnBHBIME H0OaBKaMU:

Mocksa: Uadpa-

http://biblioclub.ru/index.php?

5 y4eOHO-TIpaKTHIecKoe ocooue Wmxenepus, page=book&id=234788
2014
JI2. | ABopkun JI. | MicnipiTaHust OSTOHOB U pacTBOPOB. Mocksa: Uudpa- 1 http://biblioclub.ru/index.php?
6 |W., T'on B. U., |IIpoexTnpoBaHme NX cOCTaBOB: yueOHo- | MmkeHepus, page=book&id=234773
JBopkun O. | mpaktudeckoe mocodue 2014
JL.
7.1.3. MeToauueckue pa3padboTku
ABTODBHI, 3arinaBue W3narenscTBO, Koi-Bo D11 anmpec
JI3. | Benpix C.A., | TexHosnorus 6eToHa, CTPOUTEIBHBIX Bparck: bpl'VY, 24

1 |3uHOBBEB
AA., Kocex
AB.

W3JIETINI U KOHCTPYKIIHI:
METOAMYECKHE YKa3aHUS K
BBITIOJIHEHHIO JTa00paTOpHBIX padoT

2017

JI3. | bensix C.A.,
2 | JamuHOBa
AM.

[Mon6op cocrtaBa TsxenOro 6eToHa:
METOAMYECKHE YKa3aHUs K KypCOBOM
pabote

Bparck: bpl'Y,
2012

http://ecat.brstu.ru/catalog/Yue6up1e%
20u%20y4eoH0-MeToqIYecKrue Yo
20nocobus/CtpoutenbetB0%20-%
20Apxutextypa/bemsrx%
20C.A.ITox60p%20cocTaBa%
20TspKenoro%206etona.MVY.2012.pdf

7.2. IlepeueHsb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "MHTepHeT"

31 |CII 130.13330.2018. [Ipon3BoacTBO COOPHBIX

XKee300eTOHHBIX KOHCTpyKimel n3nemmit (CHull
3.09.01 - 85)

http://docs.cntd.ru/document/554819205

92 |T'OCT 27006-2019 betonsl. IIpaBuna nogdopa

cocCTaBa

http://docs.cntd.ru/document/1200165762

7.3.1 IlepevyeHs NporpaMMHOro odecneyeHust

7.3.1.1

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

73.1.2

Microsoft Office 2007 Russian Academic OPEN No Level

7.3.1.3 | doPDF

7.3.1.4 | Chrome

7.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

73.2.1

NCC "Kopaekc". MHQOpMaIIMOHHO-CITPABOYHAS CHCTEMA

7322

WznarenbctBo "Jlanp" 351eKTPOHHO-OMOIMOTEYHAS CUCTEMA

7.3.2.3

«YHuBepcuterckas 6ubanorexa onliney

7.3.2.4

OneKTpoHHBIH KaTanor 6ubnuorexu bpI'yY

7.3.2.5

OnexrponHas 6ubmnoreka bpl'yY

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIITUHBI (MO YJIA)




3227 VY4eOHas ayauTopus OcHOBHOE 000py/I0BaHHE:

(MyJIBTUMEANITHBIN KI1acc) - natepaktuBHas 1ocka SMART Board co BcTpoennbsiM npoekropom UX60

- 1TIK — AMD Athlon (tm) 7550 Dual-Core Processor 2.50 GHz O3V 2,00I'b
VYuebHas MebOens:

- KOMILJICKT MeOesu (IocaiouHbIX MecT) — 44 mrT.

- KOMITIEKT Mebenu (mocanounbix Mmect/APM) mins npenogaBatens — 1/1 mr.

3019 JlaGoparopust kommeloTepHBIX | OCHOBHOE 000pyIOBaHHE:
TEXHOJIOTHH JUTA UCTIBITaHuH, | - mpoekTop Aser Projector X 1260,
OLICHKH Ka4yecTBa 1 - 9KpaH,
o6paboTku HHpOpMaIUI - mouurop TFT 17" Lg L1753S-SF Silver (8 mryxk),
- cucteMuslit 610k CPU 4000.2*512MB (8 mtyk).
JIOIOTHUTENBHO:

- MeJioBas 1ocka — | miT.

- MapKepHas J1ocka — | mrT.

VYuebHas MmeOenb:

- KOMITIEKT Mebenu (ocanouHbix Mmect/APM) — 16/7 mr.

- KOMILIEKT Mebenu (mocanounbix Mmect/APM) s npenogaBatenst — 1/1 mr.

3014 JlaGoparopust ctpoutenbHbIX | OCHOBHOE 000pyJOBaHHE:

MaTepHaIOB - mxa¢ cynmbHb [HIC-80IT,

- mKka¢ BakyymHbIi BIII-035,

- mammHa MUH- 100,

- KOMIUIEKT BH3yaJbHO-M3MepHUTENbHOr0 KoHTpoist BUK,
- BaKyyMHBbIH U3MepuTens nponunaemoctu BUII-1.3,

- kamepa TBO,

- OETOHOCMECHUTEb,

- KorIep,

- BECHI TOBapHBbIE (2 MIT.),

- BECHI THJIPOCTaTHIECKHE,

- KaMepa HOPMaJIbHOTO TBEPJCHHUS,

- KOMIUIEKT CHT,

- BUOpOILIOIIAAKA,

- mkad BakyymHuslid BIII-035.

JlonoNHUTEIBHO:

- MenoBas JocKa — 1 mT.

VYueGHast MeOens:

- KOMIUIEKT Me0OenH (II0CafouHbIX MecT) — 24 mT.

- KOMIUIEKT Me0OeH (II0CafouHbIX MeCT) JUI IIperoaaBaTests — | ImiT.

3015 JlaGopatopust 6ETOHOB H OcHoBHOE 000pyIOBaHHE:

BSDKYILIUX BELIECTB - mkad cymmnbablii CHOJI-3,5 (3mt.),

- CTAHOK TOHKO¥ PacIMIIOBKHY,

- npecc [ICY-50,

- pubpormiomanka CMXK-53A,

- mpecc [1CY-250,

- OETOHOCMECHUTEb,

- IMHAMOMETp PacTsDKEHHUS AeKTpoHHbIH JOI13-1/1-5P-2,
- U3MEpUTENb IPOUHOCTH cTpoiiMarepuanoB OHUKC-2.61,
- n3MepuTensb npouyHoctn 6erona OHUKC-1.0C100,

- aBTOKJaB 211,

- aBTokmaB 10 .,

- IEHOOETOHOCMECHUTEITD,

- mpecc [ICY-10,

- BECHI TOBapHEIE,

- ICHETPOMETPEI,

- npubops! Buka,

- BcTpAxuBaromuil cronuk CkpaMTaesa,

- IpUOOPBI IS ONIPEENICHHUS TOJBHKHOCTH PAaCTBOPHOI cMecH,
- KOMIUIEKTHI popM,

- CTEKJIAHHAS U MeTalIn4eckas MepHas Iocyaa.

2201 YUTaIBHBIN 3211 Nel Komrutekt mebenu (mocagouHbIX MECT)

Cremnaxu

Kommext mebenu (mocaiouHbIX MeCT) A OHOInoTeKaps
BrictaBouHbIe KB

K i5-2500/H67/4Gb (mornTop TFT19 Samsung) (10mT.);
npunrep HP Laser Jet P2055D (1mt.)

9. METOANYECKHUE YKA3AHUA JJISA OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUITIJIMHBI (MO YJIA)

IIpakTudeckue 3aHATUS U TabopaTopble PabOThI pearu3yoTcs B popMe IpakTUUECcKoil MOATOTOBKYU IIPU OCBOCHUU
00pa3oBaTeIbHON MPOrPaMMBI B yCIOBHAX BBIMOIHEHHS 00yUYarOLMMUCS ONpeeIeHHbIX BUOB 3alaHnH, CBS3aHHBIX C OyayILei
npodeccHoHaNbHOM NeITeTbHOCTRIO U HAallPaBICHHBIX Ha ()OPMUPOBAHUE, 3aKpeIICHIEe, Pa3BUTHE IPAKTHIECKUX HABBIKOB
KOMIIETCHIIUH MO MPOGIIII0 COOTBETCTBYIOIICH 00pa30BaTENbHOM IPOTPaMMBL.

21)'[5[ YCICIIHOTO U3YUCHHA JUCHUITIIMHBI 06yqa}0mm‘/'1c;1 JOJDKCH NPUACPIKHUBATHCA CICAYOIMINX MCTOANICCKUX peKOMeHI{aHHﬁZ




- mpopabaTeIBaTh HH(OPMAIHUIO, TIPEICTABICHHYIO Ha JEKIHIX, HCTIONb3Ys B KaUeCTBE JOMOTHUTEIBHOIO HCTOUHHUKA
PEKOMEHIyEMYIO JINTEPaTypy;

- TIPU TTOJITOTOBKE K JIA0OPaTOpPHBIM paboTaM HEOOXOANMO BEIYYHTH OCHOBHBIE OTIPECTICHHUS, 03HAKOMHUTBCS ¢ METOXUKOM
MPOBEICHUS UCTIBITAHUI U pacueTHBIMU (OopMyTaMu, TpeOOBaHUAMHE K MaTepuanam B cootsercTBuu ¢ IOCT; maboparopHsie
PabOoTHI BBINOJIHAIOTCS B COOTBETCTBHH C 3a/laHUEM; 4acThb JJAOOpaTOPHBIX padoT MpearonaraeT paboTy B MajlbIX IpyINax; 1o
UTOT'aM BBIIIOJIHEHHBIX Pa00T HEOOXOAUMO OOPMUTB OTHET, BKIFOYAIOIINH LIeJb, MaTepUalbl U 000pyJ0BaHHE TEOPETHUECKYIO U
MPaKTHIECKYIO YaCTH, BEIBOIBI U 3aKIIIOUCHHE;

- IIPU MOJTOTOBKE K MPAKTHIECKUM 3aHATUSAM HEOOXOIUMO CaMOCTOSITENIFHO IIPOpaboTaTh TCOPETUIECKUH MaTepHa 0 OCHOBHBIM
Y JIOTIOJIHUTEJILHBIM HCTOYHUKAM JINTEPaTypBbl;

- TIPU BBITTOJTHEHUH KOHTPOIBHOH paboThl HEOOXOIMMO M3YIHUTh TEOPETHUCCKHE OCHOBHI TPOCKTUPOBAHMS 1 OCBOUTH METOIBI
pacdera cocTaBa HAHOMOAU(UIIMPOBAHHOTO OETOHA.

MeTtonuueckue YKaszaHus JJIs1 06yqa}0umxc;[ 110 BBITIOJITHEHUTIO J'Ia60paTOpHBIX pa60T

JlabopaTopHas pabota Nel

[TpuMenenne HaHOMOM(PUKATOPOB B IEMEHTHBIX OETOHAX

Ilens: O3HAKOMHTHCS HA TIPAKTHKE C BIMSTHUEM HaHOIIEMEHTA Ha CBOMCTBAa OETOHHOM cMecH 1 OeToHa.

3amaHne: caelaTh BEIBO O BIMSHUH HaHOLIEMEHTA Ha CBOMCTBA OSTOHHOM cMecH U OeToHa.

Brinonnenue paboTsl

Pa6ota BbInoIHsAETCS 3BEHBSIMU 110 2-3 yesoBeka. [IlepBoe 3BeHO M3roTaBiIMBaeT OETOHHYIO CMECh JIAHHOTO TIPENo/iaBaTeIeM
COCTaBa M IMPOBOIUT OIEHKY MOABIKHOCTH U INIOTHOCTH CMECH. BTOpoe 3BeHO M3roTaBIMBaeT CMECh aHAJOTHYHO 1-My COCTaBy,
HO 100aBIISIOT HAHOIIEMEHT M OLICHUBAET Te YK€ CBOWCTBA CMECH, YTO U IEPBOE 3BEHO.

Jlnst npoBeIeHHs UCIIBITaHUsI CBOMCTB OETOHHOM CMECH HEOOXOIMMO IPUTOTOBUTH J1a00PAaTOPHBIH 3aMec 00BEMOM 7 JI, ONIPEACIIUTh
TIOZBIKHOCTH U TIPH HEOOXOIMMOCTH CKOPPEKTUPOBATH ee 10 rmokasaTesst [13, 3aTeM onpenenuTs mIOTHOCTh CMECH B
YIZIOTHEHHOM COCTOSIHHH, OT(OpMOBaTh 6 KOHTPOJIBHBIX 00pa3na-kyda pasmepom 10x10x10 cm, u3 KOTOpBIX 3 HEOOXOIMMO
UCTIBITAaTh MOCIIE MPOMApUBAHUS Ha CKAaTHE MEPIEHIUKYIIIPHO CI0AM YKJIJKU CMECH, a TP APYTUX KOHTPONIBHBIX 00pa3na
UCIIBITBIBATh MapaJIeIbHO CIOSIM YKIaJIKH CMECH.

Jlabopatophas padota Ne2

ITpumeHeHNne HAaHOMOTU(DHUITPOBAHHBIX 3aTIOHUTEIEH B IIEMEHTHBIX OETOHAX

Iems: O3HAKOMHUTBCS Ha MPAKTUKE C BIMSHAEM aKTHUBHOTO BBICOKOAMCIIEPCHOTO 3aMIOIHUTENS (HAHOYACTUIIBI aMOP(HOTO
MHUKPOKpEMHe3eMa, MyLII0JIaHOBBIX J00aBOK U T.[.) Ha CBOMCTBA OETOHHOM cMecH 1 OeToHa.

3amaHue: clienaTh BBIBOJ O BIHMSHIH aKTHBHOTO BBICOKOIMCIICPCHOTO 3alIOTHUTEIISI Ha CBOIICTBA OCTOHHOM cMecH U OeToHa.
Brmmonaenne paboTs

Pa6ota BeImONHSETCS 3BeHBSIMU 110 2-3 denoBeka. [IlepBoe 3BeHO H3rOTaBIUBAET OETOHHYIO CMECh JaHHOTO IperoiaBaTeseM
COCTaBa U NPOBOJUT OLEHKY MOABHXKHOCTH U IJIOTHOCTH CMECH. BTOpOe 3B€HO M3roTaBiIMBaeT CMECh aHAJIOTUYHO 1-My cOCTaBy,
HO JT00aBIISIOT AKTUBHBIA BEICOKOIMCIICPCHBIH 3aII0JTHATEIh U OIICHUBACT TE K€ CBOICTBA CMECH, UTO U MIEPBOE 3BEHO.

Jlnst mpoBeieHns HCTIBITAaHNS CBOICTB OETOHHOH cMecH HEe0OXO MO IPUTOTOBUTH JIAOOPATOPHEIN 3aMeC 00BeMOM 7 JI, OTIPEETINTh
MOJBMXKHOCTB M ITPU HEOOXOJUMOCTH CKOPPEKTUPOBATE ee 10 mokazateist [13, 3aTeM onpenenuTs IIIOTHOCT CMECH B
YIUTOTHEHHOM COCTOSIHUH, OT(OpMOBaTL 6 KOHTPOJBHBIX 00pa3na-kyda pazmepoM 10x10x10 cM, U3 KOTOPBIX 3 HEOOXOAUMO
WCTIBITAaTh TTOCTIC IPOTIApHUBAHUS Ha CKAaTHE MEPIICHANKYIIIPHO CIIOAM YKJIAIKH CMECH, a TPH APYTUX KOHTPOIBHBIX 00pa3na
UCTIBITBIBATh MAPAJIETIBHO CIOSIM YKIAIKH CMECH.

JlabopaTopHas padota Ne3
[IpumMeHeHue CynepruiacTUGUKaToOpoB ¢ HAHOJ00AaBKaMH B IIEMEHTHBIX OeTOHaX
Llens: O3HaKOMUTBCS Ha MPAKTUKE C BIMSIHUEM HAaHOMOAN(HUIIMPOBAHHOTO IUIACTH(UKAaTOpa Ha CBOMCTBAa OETOHHON CMECH 1
6eToHa.
3aganue: cienaTh BBIBOJ O BIMSHIY HAHOMOAU(UIIMPOBAHHOTO ITacTU(HUKATOPa Ha CBOiicTBA 6ETOHHOI cMecu U OeToHa.
Beimonnenue paboTst
PaboTa BEIMOJTHACTCS 3BEHBAMH 110 2-3 yenoBeka. [lepBoe 3BeHO U3roTaBIMBaeT OCTOHHYIO CMECh C IUIACTU(UITHPYIONICH
J006aBKOW JaHHOTO TIPETIolaBaTesIeM COCTaBa U IIPOBOIUT OIIEHKY ITOABIDKHOCTH U IUNIOTHOCTH CMecH. BTopoe 3BeHO M3roTaBiImBaeT
CMECh aHAJIOTUYHO 1-My cOocTaBy, HO 100aBISIIOT HAHOMOAU(PULIUPOBAHHBIN TIACTU()HUKATOP U OLIEHUBAET TE YK€ CBOHCTBA CMECH,
YTO U MEPBOE 3BEHO.
Jlns1 IpoBeIeHnsT HCTIBITAaHKS CBOICTB OETOHHOH cMecH He0OXO MO IIPUTOTOBUTH JIAOOPATOPHEIH 3aMec 00BeMOM 7 JI, OTIPEEeTINTh
HOABIXHOCTH U IIPU HEOOXOIUMOCTH CKOPPEKTUPOBATH ee 10 mokasatemst [13, 3ateM onpenenuTs MIOTHOCTh CMECH B
YIUTOTHEHHOM COCTOSIHHH, OT(OpMOBATL 6 KOHTPOJIBHBIX 00pa3na-kyoa pazmepoM 10x10x10 cM, U3 KOTOPBIX 3 HEOOXOAUMO
UCTIBITAaTh ITOCTIC IPOTIApUBAHUS Ha CKAaTHE IEPIICHINKYIISIPHO CIIOSM YKIJIQJIKU CMECH, a TPH APYTUX KOHTPOIBHBIX 00pasna
HCTIBITHIBATB TMTAPAIIETIHHO CIIOSIM YKITAIKA CMECH.
PesynbraThl HCnbITAaHUN 3aHOCUM B TaOnuity 3.
Ta6muna 3 — CBolicTBa 6eTOHHOI cMecn
CaoticTBa beronnas cmech

KoHTtponbHBIi cocTa C HaHOLEMEHTOM

Ocajxa KOHyca, CM
KecTtkocTs, ¢
Mapka yn1o060yKI1agbIBaeMOCTH




IInotHOCTE OETOHHOM cMecH, KI/M3
[Ipounocts, MIla

Metoauueckue yka3aHus A1 00y4aroMUXCs 110 BBIMOTHEHHIO IPAaKTUIECKHX paboT

IIpaxTraeckas padora Nel

OCHOBHBIE TTOJIOKECHUS €ANHON METOIUKH OIPEEIeHHs COCTaBa OeToHa

Llens: O3HAKOMUTBCS C OCHOBHBIMH TIOJIOXKCHUSIMU €IMHONW METOJIMKH OIIpe/IeNIeHHs cocTaBa OeToHa.

ITopsnoK BBIIONHEHNUS:

1. ITon6op coctaBa TsDKEIOro 6€TOHA HOPMATBHOTO TBEPACHHUS IPOU3BOJUTCS PACIETHO-IKCIIEPUMEHTAIBHBIM METOIOM C
UCTOJb30BaHUEM (HOpMYII, TpapHuKOB, TAOIUIL, a TAKXKE JAHHBIX 00 aKTMBHOCTH 1IEMEHTa, CBOMCTBAX U KAUECTBE 3allOJHUTENEH.
2. Ton6op cocraBa GeTOHA BKIIFOYAET B ce0s1 ONpe/ieNicHHe HOMHHAIBHOTO COCTABa, pacyeT U KOPPEKTHPOBKY pab0OUero cocTana,
pacder u mepeady B IPOU3BOACTBO PabOUHX TO3UPOBOK.

3. ITon6op HOMHUHAIBHOTO COCTaBa OETOHA JOJKEH BBINOIHITLCS MO YTBEPKACHHOMY 3aaHUIO.

4. Paboune coctaBbl O€TOHA HA3HAYAIOT IIPH IIEPEX0/I€ HAa HOBBII HOMUHAJIBHBIM COCTaB U Aajiee IPH IOCTYILUICHHN HOBBIX MapTHI
MaTepHhajoB TeX JK€ BHIOB H MapOK, KOTOPBIC IPHHAMAJIHCH IIPH OA00pEe HOMUHAIIBHOTO COCTABa C YIETOM HX (haKTHIECKOTO
KadecTBa.

5. Pabouyro 103UpOBKY Ha3HAYaIOT MO pabouyeMy cocTaBy OETOHHOW CMECH C Y4eTOM 00beMa MPUrOoTOBISIEMOI0 3aMeca.

IIpaxTryeckas padora Ne2

ITpuMeHeHne HAaHOMOTU(UKATOPOB B IIEMEHTHBIX OETOHAX

[enb: O3HAKOMUTBCS Ha MPAKTUKE C BIMSHAEM HAHOIIEMEHTA Ha CBOMCTBA OCTOHHOM cMecH U OeToHA.
3amaHne: caeIaTh BEIBO O BIMSHUH HaHOLIEMEHTA Ha CBOMCTBA OSTOHHOM cMecH U OeTOoHa.

Tlopsinok BeINONHEHNUSA:

[Tocne BeImoHEHMS JabopaTopHOi paboThl Nel pe3ysIbTaThl HCIIBITAHUI 3aHOCHM B TaOJIHIy 1.

Tabmuma 1 — CBolicTBa OETOHHONH CMECH
CBolicTBa beronnas cmech
KonTponbHsblil cocTaB C HaHOLIEMEHTOM

Ocanka KoHyca, CM

KecTtkocTs, €

Mapka yn1o00yKIIapIBaeMOCTH
IInotHOCTE OETOHHOM cMecH, KI/M3
[Ipounocts, MIla

IIpakTuueckas pabota Ne3
ITpumeHeHNnEe HAHOMOTU(PHUITPOBAHHBIX 3aIIOHUTEINCH B IIEMEHTHBIX OETOHAX
enb: O3HAKOMHUTHCS Ha MPAKTUKE C BIMSTHAEM aKTUBHOTO BBICOKOAMCIIEPCHOTO 3aMOTHUTENS (HAHOYACTHUIIB aMOP(HHOTO
MHUKPOKpEMHe3eMa, MyLII0JIaHOBEIX J00aBOK U T.J.) Ha CBOMCTBA OETOHHOM cMecH 1 OeToHa.
3agaHue: cenath BHIBOJ O BIMSHUM aKTUBHOTO BHICOKOAMCIIEPCHOIO 3aII0JHUTENS Ha CBOWCTBA OETOHHOM cMecH U OeToHa.
[Tops 10K BHITIOTHEHUS:
IToce BeImonHeHNs 1a00paTOpHO paboTs! Ne2 pe3ynbTaThl HCIBITAHIH 3aHOCHM B TaOJIHITy 2.
Ta6nuua 2 - CoiicTBa OETOHHOI cMecH
CaoticTBa beronnas cmech
KonTponbHsbIil cocTaB C HaHOLEMEHTOM

Ocanka KoHyca, CM

KecTtkocTs, ¢

Mapka y1060yKiIaapIBaeMOCTH
IInorHOCTEL OETOHHOI cMeCH, KI/M3
[Ipounocts, MIla

[TpakTrueckas pabora Ned

Pacder cocTaBa 6eTOHA C TACTUPHUIUPYIOMIUMY T0OABKaMHU IS TUIACTA(DUKAIIMHA CMECH

euns: IIpousBectn pacueT cocTaBa 6eTOHA ¢ TIACTH(GUIMPYIOMUMHI 100aBKaMH IS ITACTU(UKAIIUI CMECH.

3anmanue: PaccunTats pacxon MarepuanoB Ha | M3 Tspkesnoro 6eToHa ¢ miuacTuUIMpyIoLiel 100aBKOi 1 IKOHOMUIO IIEMEHTa IpU
BBEJICHUU 100aBKU.

ITopsnok BEITTOTHEHUS pacdeTra

1. OmpenensioT pacXxon BOABI B 3aBUCUMOCTH OT TpeOyeMoit yno00yKiIagsIBaeMOCTH OETOHHONM CMeCH, BUIa U HauOOJIbIIeH
KkpynHocTH 3anonuuTtels. C yderoMm ko3 dunnenta 3(pGpeKTHBHOCTH BBEICHHS T00aBKH PACCUMTHIBAIOT pacxo]] Boasl Ha 1 M3
OeToHa.

2. PaccuuThIBarOT BOJOLIEMEHTHOE OTHOILIEHHE.

3. OnpenenstoT pacxoj EeMEHTa.




4. Onpenenstor pacxon 3anonuureneil. IIpu aroM xod(duienT pa3aBMKKY o IpH IPUMEHEHNH IUTACTU(GHIUPYIOUIHUX J00aBOK
MOYKHO TipuHUMAaTh Ha 0,1...0,2 GoJbiie, YeM AJ1s1 0OBIYHOTO OETOHA. DTO 00ECIICUUBACT JIYUIIYIO OHOPOIHOCTH CMECH.

IIpaxtuueckas padota Ne5

Pacuyer cocraBa 6eToHa ¢ mIacTHGUUMPYOIIME 100aBKaMHU JUIsi BOJOPELYLIMPOBAHHS

enb: [IpousBecTr pacyeT cocTaBa 6€TOHA C TUTACTH(PHUIUPYIOMNME TOOABKAMH JJIs1 BOJOPEIYIUPOBAHHSI.

3aganue: Paccunrars pacxon MaTtepHanoB Ha 1 M3 TspKenoro 6eToHa ¢ MIacTH(GUIMPYIONEH 100aBKOI It BOAOPEyIUPOBAHHUS.

IpaxTrdeckas pabota Neb

IIpoexTipoBaHue cocTaBa 6ETOHA C HCKYCCTBEHHO BOBJICUCHHBIM BO3IYXOM

Llenb: ocBOGHHE METOJMKH pacueTa COCTaBa TSHKEJIOro OETOHA € BO3/LyXOBOBIICKAIOIMMH 100aBKaMU.

3amanue: PaccunTarh pacxon MatepruanoB Ha 1 M3 TsDKEIOTro OETOHA C BO3yX0-BOBIICKAIOIIEH TOOABKOH.

OCHOBHBIE MOMEHTBI, KOTOpBIE CIIeyeT yIecTb IpHU nogdope cocTaBa OeToHa:

1. Kaxknpiii 1 % BO3MYyIIHBIX IOP CHWXKAET MPOYHOCTH OETOHA IIPUMEPHO Ha 5 %. DTO BIMSHUE MOXKET ObITh YYTCHO BKIIIOUCHUEM
o0beMa BOBJICUCHHOTO BO3/TyXa B ()OPMYJITy IpOYHOCTH OeToHa myTeM 3ameHs! LI/B na LI/(B + Bozz.).

2. MuKpOITy3BIpbKH BO3/yXa YBEITHUHBAIOT OJBIKHOCTH OETOHHOM cMecH («d((eKT MIapuKOOIIIAITHIKAY ), @ caMa To0aBKa
MO>KET HECKOJIBKO MIaCTU(UIIMPOBATH CMECh. DTO MO3BOJISIET CHU3UTH BOAOCOAepKaHue 0eToHHO# cMecu. [Tnactuduuumpyrommuit
addexr 1% HMCcKycCTBEHHO BOBJICUEHHOTO BO3/lyXa IIpUpaBHUBAETCS 3P deKTy 3 J1 BOIBI.

3. BoBiekaeMBbIif BO3IyX 3aHAMAeT B CMECH 3HAUNTENbHBII 006eM. OOBIMHO 3TO JHIIb YACTHYHO KOMIIEHCHPYETCS CHIDKCHAEM
pacxosia BOABL, ITO3TOMY IIPUXOAUTCA TaKXKe COKpAIaTh PacxXoJ Mecka.

HcxomHbIM JUIst TPOEKTUPOBAHUS SIBJISIETCSI COCTaB OeToHa TpeOyeMol mpoyHocTH 6e3 106aBKy.

IMTopsnok BBITOTHEHNUS pacdeTra

1. ITo 3amaHHOI MOPO30CTOMKOCTH OETOHA ITO HOPMATUBHOI JOKYMEHTalUH IPUHUMAETCSI 00hEM BOBJICUCHHOTO BO3/yXa, a TAKKe
B/I1, eciu 0HO HOPMUPOBAHO.

2. DKCIEepUMEHTAIILHO ONPEEIIACTCS JO3UPOBKA BO3/1yXOBOBJICKAIOIIEH I0OABKH M BOZOCOEPKAHIE CMECH C I00aBKOH,
obecrieunBaromiee TpedyeMyro noaBmKHOCTS ( B’ ). DTH 1Ba mapamerpa ciexyeT onpeneiiTh OMHOBPEMEHHO, TaK Kak 3()(eKTHI
JIO3UPOBKH T00ABKH U MOJBIXHOCTH CMECH B3aMMOCBSI3aHBbI.

Jlo3upoBKa BO3/1yX0BOBJIEKaOUMX 100aBoK coctaBiseT 00bruHo 0,005-0,1% oT maccs! ueMenTa. OpHEeHTUPOBOYHBIE PE3YJIBTATHI
MOTYT OBITB ITOJIY4€HBI B JTa00paTOpHOIT Memaike (TIpH PyJIHOM MepeMEIINBaHUH TPYJHO 00ECTIEYNTh COOTBETCTBYIOIICE
BO31yxoBoBJIedeHNEe). HO OKOHYATeTbHEIN pe3ynbTaT MOXKET 1aTh TOJIBKO MPOM3BOACTBEHHBIIN SKCIIepUMEHT. I1pH ero mposeneHun
clefyeT KOHTPOIUPOBAaTh TeMIepaTypy 0eToHHOM cmecu. KpaiiHe jkenaTenbHO YCTaHOBUTH 3aBUCUMOCTH 00BbeMa BOBICUCHHOTO
BO3/yXa OT JJO3UPOBKH J00AaBKH U JUIUTEILHOCTH NepeMelnBanus cMecu. OHU OyyT NCTIOIb30BaHbI IPH KOPPEKTHPOBKE
TEXHOJIOTHYECKOTO TIpoliecca Ut 00ecnedeHns TpeOyeMoro coiepKaHus BO3[yXa IIPH IPOU3BOJICTBE OCTOHHOMH CMECH.

3. PaccuuThiBaeTcs HEOOXOUMBIH Il COXpaHEHHUsI IPOYHOCTH PacXoj LeMeHTa npupaBHuBanueM B/l ucxonnoro cocrasa u ( B
+ Bo3sn.) / L 6erona ¢ nobaBkoii (Bo3a. - 00beM BOBICYCHHOT0 BO31yxa, JI/M3, 1% BoBIeYeHHO-TO Bo3ayxa » 10 i1/m3; L1'-
HCKOMBIH pacxoJl IEMEHTa, KI/M3).

o HalimeHHOMY pacXomy LeMeHTa ompesensercs pacyerHas senunanHa B'/I1' B 6eTorHOM cMecH ¢ nobaskoif. Ecim B/
HOPMHUPOBAHO (CM. MyHKT 1), €ro NpHHATOE MO JOKYMEHTaM 3Ha4eHHE COIOCTaBIIsAeTCs ¢ pacueTHbIM. Ecii HopMaTHBHOE 3HaUeHHE
B/l okakeTcst MEHbIIIE PaCYETHOT0, OHO MPHHUMAETCS 33 OKOHYATEJILHOE M PacXO0Jl IEMEHTa IIEPECUUTBIBACTCS IIPU €To
HCTIONIF30BaHHH.

4. ITo ypaBHEHHUIO aOCOITIOTHBIX 00BEMOB, BKIIOYAIOIIEMY BO3/YX, YTOUHSIOT PACXOJ] HecKa.

IMonyuenHslit cocTaB 6€TOHHOI cMecH MPoBepsieTCs CHavyala B JaOOPaTOPHBIX, a 3aTEM M B IPOU3BOJCTBEHHBIX YCIOBHSX U NIPU
HEOOXOMMOCTH KOPPEKTHPYETCSI.

Hcxonnblie nqanHbie (KJ1acc 0€TOHA MO MPOYHOCTH, OBIKHOCTE (KECTKOCTh) OETOHHOM CMECH, XapaKTEPUCTHKA MaTePHAJIOB,
HalMEHOBaHUE T0OABKH) MO 3aJaHUIO TPENoAaBaTes.

IIpakTuyeckas padora N7

[Tonbop coctaBa GeToHa ¢ 30J10M

Llens: ocBOCHHE METOMKHY pacyeTa Imogdopa cocTaBa OETOHA C 30JI0.

3aganue: Paccunrars pacxox MaTtepraioB Ha 1 M3 TsDKeTIOoro GeToHa ¢ 30J10H.

Tlopsinok BeINONHEHUS

PacuerHoe onpezeneHne cocTaBoB G6ETOHA € 30JI01 110 TTOIYYE€HHBIM SKCIIEPUMEHTAIIBHBIM JJAHHBIM ITPOU3BOANTCS B CIECIYIOIIEM
TIOPSIIIKE:

1. Ompenensercs ONTUMAIBHBINA pacXo 305l B 3aBUCHMOCTH OT TpeOyeMol IPOYHOCTH OETOHA.

2. JIng HaxoXKAEHHs pacxojia HEMEHTa Hy>KHO TOCTPOUTh BCTIOMOTATENbHYIO 3aBUCUMOCTB: «PacXo]] LIEMEHTa — IPOYHOCTb
OeToHay, CIIPaBeTUBYIO ITPH ONTUMAIBHBIX PAcXoax 30JbL.

3. Pacxon BOJIBI OTY9alOT KOPPEKTHPOBKOM HCXOAHOTO BOJOCOAEPKaHMS KOHTPOJIBHOM OETOHHOM CMECH IO JaHHBIM 00
U3MEHEHHH BOJIONIOTPEOHOCTH CMECH C 3070i1.

4. Pacxo/] KpyITHOTO 3allOJIHUTEIS OCTABIIAIOT HEM3MCHHBIM, KOJIMYECTBO IIECKa ONPECIIAIOT IO YPABHEHHIO a0COIFOTHBIX
00BEMOB.

IIpumep. Onpenenuts coctas 6eToHa ¢ 3010i mpu npounocty 25 MIla. ITnoTHOCTS 30181 p3 = 2,1 KI/11, ecka pi = 2,65 kr/1,
e6Hst pir = 2,6 Kr/m.

1. TTo TpeGyeMoii MPOYHOCTH OTPEASISIETCS ONTUMANTBHBIN pacxo. 30ibl: 170 kr/M3.

2. HaxomsT pacxo/ eMeHTa, 00eCTIeINBaIOIINHi TpeOyeMyIo TPOYHOCTh P ONITHMAIBHOM pacxoje 30ibl. OH coctaBut 290 kr/™m3.
IIpousBoauTcs mpoBepka cooTHOLIEHUs 3012 : HeMeHT (170 : 290 = 0,59 < 1) Ha JONMyCTUMOCTb Pacxoa 30Jbl ¢ TO3ULUN




obecrieueHns: KOPPO3UOHHOH CTOMKOCTH apMaTyphl.

3. OnpenensoT pocT BOAONOTPEOHOCTH OCTOHHON CMECH € 30JI01 110 CPAaBHEHUIO C UCXOAHBIM cocTaBoM: + 17 kr/mM3 u pacxof
BOIBI — 207 kr/M3.

4. Pacxop me6Hs 0 CPaBHEHUIO ¢ KOHTPOJIBHBIM COCTABOM HE MEHSCTCS, PACXOJ ITeCKa ONpeesieTcs 0 YPaBHEHUIO A0COIIOTHBIX
00BeMOB, B KOTOPOE BKJIIOUAETCA elle OA1H KoMIoHeHT — 3oia: IT = (1000 — B — I/pu — 3/p3 — LL/pm) pn = 177-2,65 = 470
(xkr/™mM3).

AHAJIOTHYHO MPON3BOIUTCS ONPEeNICHHEe COCTABOB OETOHA € 30JI0i IS IPYTHX ypOBHEH MpodHOCTH OeToHa. CTOMMOCTB 30JTBI
COCTaBIISIET CYLIECTBEHHYIO YacTh CTOMMOCTH LIeMeHTa. B 3ToM ciydae nenecoob6pa3HO yuecTs 3aTyXaloMuil XxapaKkTep pocTa
HPOYHOCTH IPH YBEJIIMUCHUHN COJIEPKaHus 30116l B OeToHe. ClielyeT OTMETUTh, 4TO HanOOJIbLINIT POCT NPOYHOCTH JAI0T IIEPBbIC
MOPIIH BBOJMMOM 30JIbI, TOTAA KaK B OJM30NTUMANEHOH 00macTh ee 3h(heKT He3HAUnTeNeH. DKOHOMHUS [IeMEHTA ITPH BBEJICHUHT
100 xr 307181 cocTaBuna 45 Kr, a IpH yBeaudeHnH ee pacxoga co 100 1o 220 xr (oNTUMyM IO IPOYHOCTH) BO3pOCIIa JHIIb HA 23 KT.

IIpaxTrdeckas padorta Ne§

IIpoexTrpoBanue cocraBa O€TOHA MO MATEMATHYECKHM MOJEISM

Iesb: 0cBOEHNE METOJUKH ITPOSKTUPOBAHMSI cOCTaBa O€TOHA [0 MAaTEMaTHYECKUM MOJEISIM

3amanue: PaccunTarh pacxol MaTepruaioB Ha 1 M3 TsDKEJIOro OETOHA IO MaTEMAaTHIECKAM MOJICIISIM

Tlopsinok BeIOTHEHUS

CHayvasa He00X0IMMO Ha3HAYUTh OCHOBHOM ypOBEHb BapbUPYEMbIX (PaKTOPOB SKCIIEPUMEHTA U PACCUUTATH PACXOAbI OCTAIbHBIX
KOMITOHEHTOB O€TOHHOH cMecH. Hy>KHO OTMETUTB, YTO OCHOBHOM HJIM HYJIEBOH COCTaB MOXET OBITh Ha3HAUCH Ha OCHOBE
AKCTICPUMEHTAIBHBIX WA TEOPETHUESCKHUX JTAHHBIX, B IIPETIOI0KEHUH, YTO BEIXOTHBIE MTAPAMETPHI JJISl TAKOTO COCTaBa SIBIISTIOTCS
ONTUMAaIbHBIMU. B Halem ciiy4ae OH pacCUMTHIBAETCS IO CIEAYIOMIEH METOUKE.

Pacuer ocHOBHOTO coctaBa OCTOHHOW CMECH MPOU3BOIUTCS METOJIOM a0CONIOTHBIX 00beMOB. Heo0X0IMMBIMH HCXOHBIMU
JTAHHBIMH JJIS1 pacyueTa sSBIIIFOTCS:

- Tpedyemasi MPOYHOCTh OeTOHA (HA3HAYALSTCS)

- YCJIOBHSI YIJIOTHEHHUSI M COOTBETCTBYIOLIAsK y1000YKIabIBAEMOCTh OETOHHOM cMecH ( Ha3HadaeTcs);

- XapaKTepUCTUKU UCXOJHBIX MaTepPUaIOB (ONPENEISIOTCS 3KCIIEPUMEHTAIBHO WM N0 JIUTEPATYPHBIM UCTOUHUKAM);

PacyeT ocHOBaH Ha CIEAYIOIINX ITOJIOKEHHSX :

a) MPOYHOCTH OETOHA 3aBHCUT OT AKTHBHOCTHU IIEMEHTA, [IEMEHTO-BOJAHOTO OTHOIIEHHUS M Ka4ecTBa 3alOIHUTENS. DTa 3aBUCUMOCTh
BBIP@)KCHA B BUJIC OCHOBHOTO 3aKOHA IPOYHOCTH OeToHa B popmyie bonomes — Ckpamraesa.

0) ymoOoyxiiaeIBaeMOCTs OETOHHOI cMecH IIpH pacxofax nemeHTa meHee 400 Kr / M 3 3aBHCHT TOJBKO OT pacxoja BOJBI, T. €. IS
TIOJTYYCHHUST CMECH 33/IaHHON YI000YKIaIbIBAEMOCTH MPH PA3IMYHBIX Pacxo/laX [EMEHTa TpeOyeTcs MPUMEPHO OJTUHAKOBOE
KOJIMYECTBO BOJIBI (3aKOH MOCTOSHCTBA BOJOIIOTPEOHOCTH ).

B) pacxoJl KpyIHOTO U MEJIKOTO 3allOJHUTEIISI BBIYUCISIIOT UCXOS U3 CIEAYIOIINX YCIOBUMI:

1) cymMmMma abCONIOTHBIX 00EMOB KOMITOHEHTOB, PACXOIyeMbIX Ha | M3 YIUIOTHEHHOH OETOHHOM cMeCH TOJKHA paBHATHCS 1M3
(1000 1), ecu mpenedpeds 1,5-2% BOBIEUEHHOTO BO3AyXa.

2) MyCTOTHI MEXY KPYITHBIM 3aIIOJIHUTENIEM B OCTOHHON CMECH JOJDKHBI OBITh 3aMIOJTHEHBI IEMEHTHO - IECYaHBIM PaCTBOPOM C
YYeTOM HEKOTOPOI Pa3/IBIKKH 3epeH a > 1.

Pacuer coctaBa GETOHHBIX cMeceil COOTBETCTBYIONINX IUIAHY SKCIIEPUMEHTA IIPOU3BOAUTCS U3 YCIOBHS PAaBEHCTBA TUIOTHOCTH
cMeceii TUIOTHOCTH CMECH OCHOBHOTO cocTaBa. [1pu 3ToM uHTEpBan BappupoBaHus pakTopoB (A) OTHOCUTEIHHO OCHOBHOTO
cocTaBa (HyJIEBOTO YPOBHS) pallMOHAIILHO MPUHSATH JUIst pacxoaa nemeHTa ot 40 no 60 kr, mist Boast ot 10 o 20 1.

3aTeM Cc y4eToM pacueTHOH INTIOTHOCTH ONPENEIIAIOT COCTABEl OSTOHHOW CMECH IS KaXKI0H TOUKH IUIaHa 3KCIePHMEHTA.

Jis kak0i TOYKHM TJIaHa M3TOTABIMBAETCS HE MEHee ABYX 00pa3loB IS OTPeIeeH s IPOYHOCTHBIX XapaKTepUCTUK OeTOHA.
Pacxon MaTepuanoB Ha 1aOOpaTOPHEIN 3aMec OIpeneNsieTcs mo GopMyam:

Iy =nV 11* 0.001

Bv=n VB *0.001

ITy=nVLH * 0.001

Iy =nV II * 0.001

rae Ly, Bv, Iy, Iy - pacxox MarepuanoB Ha ONbITHBIN 3amec, kT; LI, B, 111, IT - pacxox marepuanoB Ha | M3 GETOHHOI CMeCH ISt
JIAHHOM TOYKM IUIaHa, KT; V - 00beM 00pa3ioB A JaHHOW TOYKH IU1aHa, IM3; 1I- Kod(pduimeHT 3anaca 6eToHHoit cmecu ; 0.001 -
HepeXOIHBINA KOd(dUIIEHT.

IIpakTuueckas padota Ne9

VY4eT MOp030CTOHKOCTH U BOJIOHEIIPOHHIIAEMOCTH MIPU MPOCKTUPOBAHUU COCTABOB OETOHA

Ienb paboOTHI: CpaBHEHHE METOIUK OIEHKH MOPO30CTOMKOCTH Tspkenoro 6etoHa mo TOCT 10060-2012, mraHupoBaHue KOJIMYECTBA
00pa3moB 11l ICOIBITAHUN pa3HBIMU METOJaMU; U3yUYSHHE METOIOB ONPEIEIeHHUs] BOIOHEPOHUIIAEMOCTH TSHKEIOro OeToHa 1Mo
I'OCT 12730.5-84.

3ananue:

1. I3yunTth 6a30BbIe M YCKOPEHHBIE METOJIBI OTIPEIEIIEHIUS] MOPO30CTOHKOCTH TSKENOro 6eToHa, coctaBuB Ha ocHoBaHuu [OCT
nepeveHb Bcex JeHCTBUI MO U3TOTOBIICHHIO, TBEPACHHUIO U 3aMOPaXKMBAaHHUIO 00pa3IioB, ykazaB He0OXoauMoe 000py10BaHuE,
XHMHKATBl, A3MEPUTEIBHBIC IPHOOPHI.

2. PaccunTaTh KOIMYECTBO HEOOXOIMMEBIX [T (JOpMOBaHMS 00PA3IOB IS KaXKJOTO U3 METONOB, €CIIH N3BECTHO, YTO
MPOEKTHpyeMas Mapka O€TOHa 110 MOPO30CTOHKOCTH

300 u 150 uukIioB (pe3yynbTaThl MPEICTABUTH B BUJIC TAOIHIIBI).

3. 3y4nTb 6a30BBIC 1 yCKOPEHHBIE METO/IBI OIPEICIICHHST BOZOHEIPOHMIIAEMOCTH TSDKEJIOTO OETOHa, yKa3aB Kakoe 000pyIoBaHNe
Y MaTepyalTbl TPUMEHSIOT IJIsl IPOBEJICHUS UCTIBITAHUH, KaK OCYIIECTBISIFOTCS TIOJATOTOBKA K UCTIBITAHUIO M €r0 IPOBEJICHNE,
00paboTKa pe3yabTaToB.




4. laTb KpaTKyIO XapaKTepHCTHKY IPUOOPOB, HCIOTb3YEMBIX ISl YCKOPEHHOTO OMpe/eNeHNs BOJOHEIPOHUIIAEMOCTH OETOHA.

IIpaxTrgeckas padora Nel0

MeTOMKH IPOEKTHPOBAHMS COCTABOB Pa3IMYHBIX BUJOB OETOHA

Llens paGOTHI: 03HAKOMHUTBCS C METOAUKAMH IIPOCKTHPOBAHMS COCTABOB JIOPOKHBIX U THAPOTEXHUYECKUX OCTOHOB, OETOHOB
TIOBBIIIIEHHOH TPEITMHOCTONKOCTH, OETOHOB C J0OABKOH 30J1bI, IPONAPEHHBIX OETOHOB, OETOHOB, IPUMEHIEMBIX 3UMOH U B
YCIIOBUSIX JKapKOT0 KIIHMMAaTa.

3ajaHue: UCIONb3Yysl HCXO/HBIC JAHHBIE PACCUMTATh COCTAB OETOHA 10 3aJJaHUIO IPENOoAABATENS:

- TOPO’KHOTO M HEMACCHUBHOTO THAPOTEXHUUECKOTO OETOHA C HCIOIBb30BAHUEM BBIPAKEHHST KOMIIEHCAIIMOHHOTO (haKTopa;
- JOPO’KHOTO U HEMACCUBHOT'O THAPOTEXHUUECKOTO OETOHA C HCIONB30BAHUEM 3aBHCUMOCTH MEXIY IPOYHOCTHIO H
MOPO30CTOMKOCTBIO OETOHa;

- MacCHBHOTI'O TH/IPOTEXHUYECKOT0 OETOHA C OrpaHMYCHUEM TEMIIEPaTyphl Pa30rpeBa;

- THAPOTEXHUIECKOT0 OETOHA C OTpaHWYCHHUEM CTETICHH BHIIICIAUNBAHN,;

- 6eToHa ¢ 33JaHHBIM YPOBHEM TPEIMHOCTONKOCTH M BEIHOCIUBOCTH;

- 6eToHa ¢ 100aBKaMH aKTUBHBIX HAIIOJIHUTEINCH;

- OeTOHa TEPMOCHOTO BBIACPKUBAHHS;

- 0ETOHOB, MPUMEHAEMBIX 3UMON H B YCIIOBHSAX KapKOTO KINMATA;

- 6eTOHA MacCUBHBIX M HEMACCHBHBIX KOHCTPYKLHUH IPH HEOOXOIMMOCTH TEMIEPATYPHOTO PETYJINPOBAHUS;

- 6eToHa JIsl yCIIOBUI CYyXOT0 XapKOTro KIMMATa.

MeTo0m0THsI MHOTOIIApaMETPHIECKOTO MIPOSKTHPOBAHMS COCTaBOB OSTOHA BKITIOUAET JIBE IPYIIIHI METOIUK:

1. OcHOBaHHbIE Ha HCIOJIb30BaHUU COBOKYITHOCTH paCHYECTHBIX 3aBHCHMOCTEH ITOKa3aTellell CBOMCTB OETOHOB B 3aBUCHMOCTH OT €ro
IMPOYHOCTH Ha CKATHC, a TAK)KC KaUCCTBCHHBIX 0COOCHHOCTEH HUCXOOHBIX MAaTCpHUaJIOB U UX COOTHOIICHUA (peuenTypHLIe Saﬂa'{I/I).

2. OcHOBaHHBIC Ha HCIIOIB30BAHNH COBOKYITHOCTH PACUYETHBIX 3aBUCHMOCTEH, TOMOIHUTEIFHO YINTHIBAIOMINX BIMSHAC HA
CBOHCTBa OETOHA TEXHOIOTHUECKHUX (HPaKTOPOB (PELENTYPHO-TEXHOJIOTHIESCKHUE 3a1aUN).

MeTtoandeckue yka3aHuUs K BBITIOJTHEHUIO KOHTPOJIBHOM paboThI:

KoHTposbHas paboTa — caMOCTOSITENIBHBIH TPYA 00YYaIOIIerocs, KOTOPBIH CIOCOOCTBYET yrIyOJICHHOMY U3YYCHHIO POUACHHOTO

Marepuana.

TemaTnka KOHTPOIBHON pabOTHI OIPEeNIACTCS CTYACHTOM COBMECTHO C MPETIOaBaTelieM, U3 CIIICKAa PeKOMEHIOBAHHBIX TE€M, JTH00

WHAWBHUAYaJIbHAsA 10 COTJIaCOBAHUIO.
L[em, KOHTpOJ'IBHOﬁ pa6OTBI — U3YUYCHHUC MHHOBAIIMOHHBIX TEXHOJIOTHH B MPOCKTUPOBAHUHN OCTOHOB.

KontponsHas paboTa BEIIOTHASTCS B BUAE MOSICHUTEIFHOM 3aniCKH, coaeprkaiei 20-30 T1CTOB KOMITBIOTEPHOTO TEKCTa, 00IIie

BBIBOJIBI, OHOIHOrpaduiIecKuii CIIUCOK U MPMIIOKEHUS, 1 MOXKET JJOMOIHUTENBHO COAEPKATh rpauIeckue MaTeprabl.

HpI/I BBIINIOJITHCHUH KOHTpOJ'IBHOﬁ pa6OTBI CJICOYCT UCIIOJIb30BATh TEMATUUYCCKYIO JIUTEPATYPY, HICPUOJUICCKUEC U3JaHUA, SKCIIPECC-

nHpopmanuro n3 MHTEpHETA.
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