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ITactiopr

(oH/1a OLIEHOYHBIX CPEACTB

Tabmuna 1
Moayas (pasgen) dopmupyemble OrjeHOYHbIE
HCLATLHbI KOMIIeTeHIIUU Marepuanbl | KomruecTBo
WJIM UX YaCTU Y Cpe/iCTBa
1 Pa3gen — Cospemennbie KoHcTpykimonHele | OITK-3. CriocobeH
Marepuasibl Ha OCHOBE JIpeBeCUHBI. Teribii NIPUHUMAaTh PellieHus B
6pyc. JIBJI Gpyc. npogeccuoHaILHOM
2 Pa3jies1 — BeToHbI B COBPEMEHHOM cdepe, UCIIONMB3YS
CTpoOUTeNbCTBe. BHICOKOTIPOUHBIE OETOHBI. TeopeTUYeCKre OCHOBBI
CaMOyTIIOTHSIFOIIHECsS] OETOHBIL. 1 HOPMATHBHYIO 6asy
3 Pa3zpgen - Marepuasnsl J/151 yTeIJIeHUs U CTPOMTE/IBCTBA,
otzenku. CoBpeMeHHbIe U30/ISILIMOHHbIe CTPOHTE/BHOI
MaTtepuabl. MuHepasibHas BaTa. VH/y CTPHH 1 KHJIMLLHO-
[Tenonosnypetan. ®acazabl. CoBpeMeHHbIe KOMMYHa/IbHOTO TeCThI 156
MaTepuasbl U TexHoJjiorui. HaBecHbie X03a¥CTRA

tacagnbie cuctembl. Caviiunr. CoaHABUU—
nanesny. I'urncokapToH. Komrio3uTHbie
na”es. IToaBecHbIe ¥ HATSKHBIE TTOTOJIKU.

4 Pa3pen — CoBpeMeHHbIe KpOBe/IbHbIe
Marepuasbl U TexHojioruu. Ilnockue
KpoB/i. CKaTHbIe KPOB/IU. Marepuarsb! Aj1st
CBeTOINPO3pauHbIX KOHCTPYKLU. OKOHHbIE
cucteMbl. COTOBBIY TIOSIMKapOOHAT.
Tpurniekc.




1 OOEHOYHBIE MATEPUAJIbBI, HEOBXOJAVUMbIE

JUTA OIIEHKY 3HAHWI, YMEHUNW Y1 HABBIKOB JIEATE/IBHOCTH

Tabnuia 2 — Popmu

B ITPOOECCE OCBOEHMA JUCIHIUIL/IMHBI

yeMble KOMIEeTeHL[UU

Kopg u O11eHOUHbIe
Kop 1 HaMeHOBaHNWe MHAMKATOpa JOCTW)KEHHsI KOMITeTeHLIUU
HavMeHOBaHUe MaTepurabl
(4acTy KOMIeTeHI1H)

KOMITIeTEeHLIUU Y CpejCTBa
OIIK-3. CriocobeH Paspen 1. CoBpemeHHbIe KOHCTPYKIIOHHBIE MaTepUasibl HA OCHOBE ZIpeBECHHBI.
TPUHUMATD Tensbiii 6pyc. JIBJI 6pyc.
pelLeHus B OIIK-3.1. OmucaHve OCHOBHBIX CBefjeHWH 00 0OBeKTax u
npodecCcroHaIbHOM | TIpoLleccax MpoQecCUOHATBHOM [eTelIbHOCTH IOCPeZCTBOM
cepe, UCITIONB3ysT | UCIIO/IB30BaHUS PO(eCCUOHATBHON TePMUHO/IOTUH
TeopeTUueckKue OIIK-3.8. Bwibop  cCTpoWTeNbHBIX  MaTepuasoB  AJisi TECTRI
OCHOBBI U CTPOUTEJIbHBIX KOHCTPYKLMH (U3/e/1i1)

HopMatuBHYH0 6a3y | OIIK-3.9. OmpejeseHre KayecTBa CTPOMTE/ILHBIX MaTepPHAJIOB
CTPOMTE/bCTBA, Ha OCHOBE 3KCIepUMeHTa/IbHbIX UCC/IeJOBAHUU X CBOWCTB

CTPOUTE/IbHON Paspen 2. beToHbl B COBpeMEHHOM CTPOWTELCTBE. BHICOKONIPOUHbIe OeTOHBI.
VHJYCTPUU U CaMoyI/IOTHsIFoLHeCs: OeTOHBI.

JKUJIULLIHO- OTIK-3.1. OmucaHve OCHOBHBIX CBeJeHHH 00 0OBeKTax u
KOMMYHAaJ/IbHOTO nporieccax Mpo¢eCcCUOHATBHOW [eaTe/lbHOCTU I0CPe/CTBOM

XO035ICTBa MCT0/Ib30BaHus Mpo(eCcCHOHAMbHON TePMHUHOJIOTUU

OITK-3.8. BbIOOp  CTPOUTE/BHBIX
CTPOUTE/IbHBIX KOHCTPYKLUN (M31e/T1i)
OIIK-3.9. OnpeneneHre KaueCcTBa CTPOUTEBHBIX MaTEPHUAJIOB
Ha OCHOBE 3KCIMepUMeHTaIbHbIX UCCIeI0BAHUM UX CBOMCTB

MaTepHaioB AJIsA

TeCTbI

Paspen 3. Marepuaiel /15 yTerieHus U oTAe k. CoBpeMeHHbIe
W30JIILIMOHHBIe MaTepyasibl. MuHepanbHas Barta. [leHononyperan. dacajpbl.
CoBpeMeHHble MaTepuasbl U TexHoI0rvy. HaBecHsble aca/jHble CUCTEMBI.

Caiipgunr. CaHgBuu—miaHenu. ['uncokaptoH. Kommno3uTHble
IToiBeCHBIE M HATSDKHBIE TTOTOJTKH.

I1aHeJIN.

OIIK-3.1. OmnucaHue OCHOBHBIX CBeJeHHMM 00 00BeKTax u
ripoiieccax TMpodecCcHoHaIbHOW [IesITeIbHOCTH T10CPeICTBOM
VICII0JIb30BaHus1 IPO(eCCUOHATbHOW TePMUHOIOTUU
OIIK-3.8. BbiObop  CTpOWTENBHBIX  MaTepyaioB
CTPOUTEJIbHBIX KOHCTPYKLMH (U3/e/1i1)

OIIK-3.9. Ormnpegesenre KauecTBa CTPOUTE/IBHBIX MaTepuaioB
Ha OCHOBE 3KCIepUMeHTa/IbHbIX UCC/IeJOBAHUU X CBOWCTB

hib C

TeCThbI

Paspen 4. CoBpeMeHHbIe KPOBe/IbHbIE MaTepUasbl U TeXHosIoruu. 11nockue
KpoB/u. CKaTHble KPOBJ/IM. Marepuarisl Jjjisl CBeTONPO3PavyHbIX KOHCTPYKLIMH.
OkonHble cuctembl. COTOBBIN mosMKapboHar. Tpumnsiekc.

OIIK-3.1. OmumcaHue OCHOBHBIX CBe/leHMM 00 OOBeKTax u
nporjeccax Mpo¢ecCUOHa/NbHOW [eITeIbHOCTA IOCPe/CTBOM
WCI0/Tb30BaHus MpodeCcCHOHaTbHOW TePMUHOIOTHUA
OIIK-3.8. BpibOp  cCTpOWTENBHBIX  MaTepyasioB
CTPOUTEJIbHBIX KOHCTPYKLUH (M3/1e/1i1)

OIIK-3.9. Omnpejenenye KauecTBa CTPOUTE/IbHBIX MaTepUaioB
Ha OCHOBE 3KCIepUMeHTa/IbHbIX NCC/IeJOBAHUM UX CBOWCTB

hib C

TeCThbI




OuneHouHbIe MaTepHa/Ibl U CPeACTBA /ISl NPOBEPKU
c()opMHPOBAHHOCTH KOMIIeTeHIIUH

KomnbroTepHoe TecTUpOBaHHe

Pa3gen 1. CoBpeMeHHbIe KOHCTPYKIIMOHHbIE MaTepHa/ibl HA 0CHOBe JipeBecuHbI. Tenibli 6pyc.
JIBJI 6pyc.

Bblbepume npasunbHbili omeem

YkaxuTe onpe/ie/ieHue MONePeyHOro cpe3a ipeBeCcHHbI.

+cpe3, MPOXO/AIIMI MepreHAUKY/ISIPHO K HallpaB/IeHUI0 BOJIOKOH /IpeBeCUHbI

TIPO/IOJIbHBIN Cpe3, TIPOXO/AIINN TIepIeH/JUKY/ISIPHO KacaTeJlbHOW K TOAMYHOMY CJIOI0 IDEBECUHBI B
TOUKe KaCaHUsI

TIPOJOJIbHBIN Cpe3, MPOXOSALIMI 10 KacaTeJbHOM K TOAUUHOMY C/I0H0

YkaxxuTe onpe/ie/ieHHe PaJUaTIbLHOT0 Cpe3a /[peBeCHHbI.

cpe3, MPOXO/AIIUI MepreHANKY/ISPHO K HallpaB/IeHHIO BOJIOKOH /IpeBeCUHbI

+TIPO/IOJIbHBIN Cpe3, TPOXOASIIHH MepreHJUKY/IIPHO KacaTelbHOM K TOAUYHOMY CJIOK0 PeBeCHHBI B
TOUKe KaCaHUsI

TIPOJOJIbHBIN Cpe3, MPOXOSALIMI 110 KacaTe/JbHOM K TOAUUHOMY C/I0H0

Ykaxure onpe/ie/ieHHe TAHTeHHA/IBHOT0 Cpe3a ApeBeCUHBI.

cpe3, MPOXO/AIIUI MepreHAUKY/ISPHO K HalpaB/IeHUIO BOJIOKOH /IPeBeCUHbI

TIPOZIO/bHBIN Cpe3, TIPOXO/SAIINNA TIepIIeH/IUKYJISIPHO KacaTelbHOM K TOJMUYHOMY CJIO0 JPEBECUHBI B
TOUKe KaCaHUsI

+TIPOJI0JIbHBIN Cpe3, MPOXO/SALIMIM 10 KacaTe/IbHOM K TOAUUHOMY CJIOH

YKaKuTe ipeBecHbIe MOPOAbI SAPOBLIE.
+71y0, siceHb, T/IaTaH, COCHA, TMCTBEHHMIIA, KeJIp
eJlb, MUXTa, OCHUHA, OYK

Oepe3a, KJIeH, 0/1bXa, JIUMA

YKaxuTe ipeBecHbIe MOPO/IbI CIIe/I0JpeBeCHbIe.
ny0, siceHb, TJ1aTaH, COCHA, TMCTBEHHUIIA, KeJ[p
+eJib, MUXTAa, OCHHA, OYK

Oepe3a, KJieH, 0/1bXa, JIUMA

Ykaxute ipeBecHbIe MOPO/bI 3200/ I0HHBIE.
ny0, siceHb, TIaTaH, COCHA, TMCTBEHHUIIA, KeZp
eJlb, MUXTa, OCHUHA, OYK

+0epe3a, KJIeH, 0/1bXa, JIUIa

Ykaxure onpeje/ieHue npe/esia rTMrPOCKONUYECKOH BJI1a)KHOCTHU APeBeCHHbI.
+BJI&XKHOCTh, KOTOpasi COOTBETCTBYET [MO/THOMY HAaChIIIEHUIO CTEHOK KJ/IeTOK JpeBeCHMHbI BOJOU
BJI&YKHOCTb B COCTOSIHUU TMTPOCKOIIAYECKOT0 paBHOBECHsI C OKPY>Katolliei BO3JYILHON cpe/ioi
BJI&KHOCTh B PACCMaTPUBAae€MOM COCTOSIHUU

BJI&)KHOCTb, paBHast 12%

YKaxure omnpeae/ieHue paBHOBECHOﬁ BJ/IAKHOCTH [IpeBeCHUHbI.
BJ/I&XKHOCTB, KOTOPAsA COOTBETCTBYET IMO/THOMY HACBIIIEHWIO CTEHOK KJ/IETOK JPpeBeCHHbI BO,E[OI\;1
+BJI&)KHOCTb B COCTOSIHUY T'MI'POCKOIIMYECKOI'0 paBHOBECHS C OKPy')KaPOLL[eﬁ BO3,£[yu.IHOI‘/1 cpe,qof/i



BJI&)KHOCTb B PaCCMaTPUBAae€MOM COCTOSIHUU
BJI&)KHOCTb, paBHast 12%

YkaxuTte onpejie/ieHUe yC/JIOBHOU CTaH/AAPTHOM B/Ia)KHOCTHU APeBeCHHbBI.

BJI&XKHOCTh, KOTOPAasi COOTBETCTBYET MOJTHOMY HAaChIIL[eHUIO CTeHOK K/IeTOK ipeBeCHUHbI BOZAOMH
BJI&YKHOCTh B COCTOSIHUU T'MTPOCKOITYECKOr0 paBHOBECHSI C OKpY»Katolliei BO3AYILIHON cpeoi
BJIQ)KHOCTb B paCCMaTpUBaeMOM COCTOSIHUN

+B/Ia)XKHOCTBh, paBHas 12%

Ykaxure onpepiesieHue (PaKTUUECKOI BJIaXKHOCTH JAPeBeCUHbI.

B/I&)KHOCTb, KOTOpasi COOTBETCTBYET IIOJIHOMY HacChIIeHHIO CTEHOK K/IeTOK JipeBeCUHbl BOJJOU
BJI&YKHOCTb B COCTOSIHUM FMTPOCKOITMUYECKOr0 PaBHOBECHS C OKPY Karolljel BO3AYIIHOM Cpeson
+B/I&)KHOCTh B paCCMaTpHUBaeMOM COCTOSIHUU

BJI&)XKHOCTb, paBHas 12%

Ha rpa¢duke npejcraBsiensl JedopManuy npu 00beMHON U JIMHEHHOW ycymike (pa30yxaHHH)
ApeBeCcHHBI B 3aBUCUMOCTH OT BJIQXHOCTH. YKa)KUTe KPUBYI0 00 beMHOMH YCYIIIKH.
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Pasdyranie  dpelecunst, °,

0 10203040 50 60
Braxwocms dpefecunei,,
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Ha rpa¢dmke npejcraBsieHsl JedopManuu Npu 00beMHONM U JIMHEHHOW ycyliKke (pa30yxaHHH)
APeBeCHHBI B 3aBUCMMOCTH OT BJIQXHOCTH. YKa)KUTe KPUBYI0 TaHTeHIHA/TbHOM YCYIIKH.
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Ha rpadmke npejcraBsieHsl JedopManuyu npyu 00eMHOIM U JIMHEHHOW ycymike (pa30yxaHHH)
APeBeCHHBI B 3aBUCMMOCTH OT BJIAXHOCTH. YKa)KUTe KPUBYIO Pafia/IbHON yCyIIKH.
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Ha rpa¢dmke npejcraBsieHsl JedopManuu Npyu 00beMHOIM M JIMHEHHOW ycylke (pa30yxaHWH)
APeBeCHHBI B 3aBUCHMOCTH OT BJIAXHOCTH. YKa)KUTe KPUBYIO IPOJ0/ILHOM yCYyIIKH.
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Ykaxurte BepHYI0 (hopMyy nepecuyeTa MPOYHOCTH /[PpeBeCUHbI Ha BJIAXKHOCTh, paBHOM 12%.
R, =R,(1+a(W-12))

R,=R,(1-a(W-12))

R,=R,(1+a(W +12))

R,=R,(1-a(W+12))

YKa)KuTe MOPOKHU CTPOEHUSsI /[PeBEeCUHHBI.

KPUBH3HA, 3aKOME/UCTOCTh, COEKUCTOCTh, HAPOCT

+HAKJ/IOH BOJIOKOH, KP€Hb, CBUJIEBATOCTb, 3aBUTOK, ABOMHAsI CEp/IIeBUHA, TACKIHOK, CYXOOOKOCTb,
MPOPOCT

003071, pHCKH, BOJTHUCTOCTh, BODCUCTOCTD, 3apy0, 3aru/i, CKeT [peBeCcHHbI

npoAyOuHa, 1yOuIbHbIe TIOTEKH, KeTH3HA

Ykaxure nopoku ¢opmMsbl CTB0J1a ApeBeCcHHbI.
+KpHBH3Ha, 3aKOMEe/UCTOCTb, COEKUCTOCTh, HAPOCT

HaK/IOH BOJIOKOH, KpPeHb, CBUJIEBAaTOCTb, 3aBUTOK, JBOWHAsI CEP/I[€BHHA, MAChIHOK, CyX00OOKOCTh,
MIPOpOCT



003011, pUCKH, BOJTHUCTOCTh, BOPCUCTOCTb, 3apy0, 3aIuiI, CKeT JPeBeCHHbI
npoy6uHa, JyOUIbHbIE TIOTEKH, KeITHU3HA

YKaxute XMuMHUeCKHe 0KPAacKH (MOPOK) ipeBeCcHHBbI.

KPHUBH3HA, 3aKOMEJICTOCTh, COXKHUCTOCTh, HAPOCT

HaK/IOH BOJIOKOH, KpeHb, CBWJIEBATOCThb, 3aBUTOK, ABOWHAs Cep/lieBUHA, TMAaChIHOK, CyX00OKOCTh,
TPOpOCT

003071, pUCKH, BOJTHUCTOCTh, BOPCUCTOCTb, 3apy0, 3armuil, CKeT ApeBeCHHbI

+1poay6uHa, 1yOuIbHBIE TIOTEKH, JKeITH3HA

YKaKuTe MopoKu 00padoTKH ApeBeCHHbI.

KPHUBH3HA, 3aKOMEJICTOCTh, COXKHUCTOCTh, HAPOCT

HaKJIOH BOJIOKOH, KpPeHb, CBHWJIEBATOCTh, 3aBUTOK, ABOWHAs Cep/LeBHHA, MAaChIHOK, CyXOOOKOCTh,
TIPOPOCT

+0030/1, PUCKH, BOJTHUCTOCTb, BOPCUCTOCTB, 3apy0, 3amuI, CKer ApeBeCHHbI

npoAyouHa, 1yOuIbHbIe TIOTEKH, KeTH3HA

YKaKuTe, Kak BJIUSIOT Ha Ka4eCTBO ApeBeCHHbI XUHMHUYECKHe OKPAaCKH.

+He B/IUSIOT Ha (PU3MKO-MeXaHWUeCKre CBOWCTBA JIpeBeCHHBI, HO U3MEHSIIOT ee I[BeT U O/1ecK
CHWKAIOT TIPOYHOCTh [PeBeCHHBbl HA pacTshKeHHWe BO/b BOJOKOH W W3rW0, 3aTpyJHSIOT ee
MeXaHUUeCKyr 00paboTKy (CTPOXKKY U TeCKY)

YMEHBILAIT (PAKTUYECKYIO0 IIUPUHY COPTUMEHTA, YBEeJUUHBaeT KOJMYeCTBO OTXOZOB TPU PacKpoe
TIA/IOTIPO/YKLIAH

U3MeHsIOT (opMy TMWIOTIPOAYKLMM W JleTajield, 3aTpygHsieT uX 00paboTKy, packpoil W
MCII0/Tb30BaHKe 110 Ha3HAYeHHIO

YKaxuTe, KaK BJIUAIOT HA Ka4eCTBO /[peBeCHHbI HAK/I0H BOJIOKOH.

He BJIUSIIOT Ha (M3HMKO-MexaHHUyeCcKre CBOWCTBA JpeBeCHHbl, HO U3MEHSIOT ee LiBeT U O/1eck
+CHIKAIOT TIPOYHOCTH JIpEBeCHMHbI Ha DacCTsUKeHWe BZOJb BOJOKOH WU HW3rU0, 3aTpy/HSIOT ee
MeXaHUYeCKyt0 00paboTKy (CTPOXKKY U TeCKY)

YMeHbLIAT (PaKTUUeCKyH IIMPUHY COPTUMEHTA, YBelWuuBaeT KOJMUeCTBO OTXOZOB IPU pacKkpoe
MUIONIPOAYKLIMU

V3MeHsI0T (opMy TNWIOTNPOAYKLMM W feTajel, 3arpyAHseT uXx 00paboTKy, packpoii u
WCTI0/Ib30BaHue 110 Ha3HaYeHUI0

YKaKuTe, Kak BJIUSIOT Ha Ka4eCTBO JPeBeCHHbI MOKOPO0O/IeHHOCTb.

He B/IMSIFOT Ha (U3MKO-MeXaHHUeCKHe CBOMCTBA APeBeCHHbBI, HO U3MEHSIIOT ee L[BeT U 0JiecK
CHWKAIOT TIPOYHOCTh [PEBECHHBbI HA PpacTsDKeHHWEe BOJb BOJIOKOH W W3rUO, 3aTpyAHSIIOT ee
MeXaHUUeCKyr 00paboTKy (CTPOXKKY U TECKY)

YMEHBILAIT (PAKTUYECKYIO IIUPUHY COPTUMEHTa, YBEJMUMBAeT KOJIMYECTBO OTXOZOB TPH PACKpOe
MUIONPOAYKIUN

+U3MeHsIIOT (OpMy TIMIOTIPOAYKLMH W JleTajield, 3aTpyAHseT uX o00paboTKy, packpod u
WCII0/Ib30BaHUe TI0 Ha3HAYEHHIO

YkaxuTe Bo0OHepacTBOPUMbIe aHTHCENITHKH.

¢bTopus HaTpusi, KpeMHeTOPH/L HAaTPHs, XJIOPKU/, LIUHKA
+aHTpaL|eHOBOe MacJio, KAMEHHOYTO/IbHOe MacjIo, C/IaHL[eBOe Macjio
¢dochar ammonus, cynbdpaT aMmmoHusi, Oypa

YkaxuTe Bo0pacTBOPUMbIe aHTHCENITHKH.

+dropuj HaTpusi, KpeMHeTOPU/ HATPHs, XJIOPUJ, LIMHKA
aHTpalleHOBOe Macji0, KAMeHHOYT'0/TbHOe Macilo, C/IaHLIeBOe Macjio
¢docdat ammonus, cyibhaT aMMOHus, Oypa



YKaxurte aHTHIIePeHbI

¢ropup HaTpusi, KpeMHe(TOPU/| HATPUS, XJIOPUJ, LIMHKA
aHTpaLleHOBOe MacJl0, KAMEHHOYT0/IbHOe Macjio, C/IaHL|eBOe Macyo
+docdaT aMMoHUSs, CynbdhaT aMMOHUS, Oypa

ITo TouHe a ¥ WKpHHe b yKa)kuTe J0CKH (MUI0MaTepUasbl).

b
b
a <100y b <3

b
@ =110..280,, b <3

ITo To/mmuHe a ¥ UpHHe b yKakuTe OPyCcKH (MUI0MaTepUasibi).

b
a <100y, b >3
b
+a <100y, D3

b
a=110..280,, b <3

ITo TomyHe a ¥ mMpuHe b ykaxkuTe Opychs (Mu1oMaTepuasbl).

b

a <100y, b3
b

a <100 b, <3

b
+a=110..280 . b <3

YKaxuTe Ten/10M30/1{MOHHbIE MaTepHa/ibl OpraHnuyecKHe /ijisi CTPOUTEe/IbHBIX KOHCTPYKIUH.
+ap6onwurt, [IBII, [ICTI, TopdsiHbIe MIUTHI, SYEUCThIe T/IAaCTMACChHI

MUHepasibHasi BaTa U U3jieNus U3 Hee, siueucTbie 0eTOHbI, MUHepa/bHbIe 3aChINKH

coBenuT, acb03ypuT, acOOTEPMUT, HbIOBEJTh

JMaTOMHUTOBBIA KUPINY, CKOPJ/IYIIbI, CETMEHTBHI, U3/ie/I1sl U3 TEPMOBEPMUKYJ/IUTA

Ykaxure cbIpbe Ajis IPOU3BO/CTBA COBE/INTA.
+acbect — 15%, gomomut — 85%

acbect — 20%, Tpenen — 60%, Bo3ayiHast u3Bectb — 20%
JIpeBecHbIe CTPY’KKH, MOPT/IaH/IL[eMeHT

JpeBeCHbIe CTPY>KKH, CHHTeTHUYecKasi CMoJjia

YKakure cbIpbe /i IPOU3BO/ACTBA BY/IKAHUTA.

acbect — 15%, monomut — 85%

+acbect — 20%, Tpernen — 60%, Bo3ayiiiHas u3BecTb — 20%
JIpeBecHbIe CTPY’>KKU, MOPT/IaH/IL[eMeHT

JIpeBeCcHbIe CTPY>KKH, CHHTeTHUYecKasi CMoJjia

YKakuTe chIpbe i IPOU3BoACTBa (hudpo/mTa.
acbect — 15%, monomut — 85%

acbect — 20%, Tpernen — 60%, Bo3ayiiHasi u3BecTb — 20%
+/peBeCcHbIe CTPY>KKH, TTOPTIaH/L[€eMeHT

JipeBecHbIe CTPY’KKH, CHHTETHUUeCKasi CMoJia

YKaxure CbIpbe VI NMIPOU3BOACTBA APEBECHO-CTPYKEUHbIX IVIUT.



acbect — 15%, gomomur — 85%

acbect — 20%, Tpernen — 60%, Bo3ayiiHas u3Bectb — 20%
JpeBeCHbIe CTPY>KKH, TTOPT/IaH/L[eMeHT

+/ipeBecHbIe CTPY)KKH, CUHTeTHYeCKasi CMoJia

Pasgen 2. DBeroHbl B  COBPEeMEHHOM CTPOMTENALCTBE. BbICOKONpouyHble  0eTOHBI.
CaMoVIIoTHAIOIMecs 0eTOHbI.

Bblbepume npasunbHbili omeem

Yrto coboii mpejcTaB/isieT HEOPraHUYECKHH 3ePHHUCTBINA ChINyYHH CTPOUTE/IbHBINA MaTepuall,
MOJTy4aeMblii Jpo0/IeHreM CKa/IbHBIX TOPHBIX MOPO/| ¥ PacCeBOM MPOAYKTOB P00 IeHusI?
+11e6eHb 13 TIPUPOAHOTO KaMHSI

rpaBUH

1ebeHb 13 rpaBUs

Yto co00¥ mpeACTaB/IsieT HEOPraHWYECKHil 3ePHUCTBIN ChINMYYHH CTPOMTE/BHBIA MaTepHai,
MoJ/iyyaeMblii pacceBOM NPUPOAHBIX TPaBUMHO-NIeCUaHbIX cCMecen?

11e6eHb W3 MPUPOAHOTO KaMHS

+rpaBuit

1ebeHb U3 rpaBUs

Yto co00¥ mpejACTaB/IsieT HEOPraHWYECKHil 3ePHUCTHIN ChINMYYHH CTPOMTE/IBLHBIA MaTepHai,
MoJIy4aeMblii pod/ieHHeM rpaBus U BaJlyHOB M PacceBOM MPOAYKTOB /po01eHus?

11e0eHb 13 MPUPOAHOTO KaMHSI

rpaBuii

+111e6eHb 13 rpaBust

Yto co00¥ MpejACTaB/IsAeT HEOPTraHMYECKHi 3ePHUCTBIN ChIMYYHH CTPOMTE/IBHBIN MaTepHai,
M0J/Iy4aeMbIil Npy pa3paboTKe nmecyaHbIX MECTOPOXK/[€HUH WM pacceBe MPUPOJHBIX IPAaBUIHO-
necyaHbIX cMecen?

+ TIPUPO/HBIN ITeCOK

Ipo0JieHbIH 1ecok

oborarteHHbIH TTeCoK

(hpaKkLMOHUPOBAHHBIN MIECOK

Yto co00¥ MpejACTaB/IsAeT HEOPTraHMYECKHil 3ePHUCTBIN ChIMYYHH CTPOMTE/IBHBIA MaTepHai,
Mo/iyyaemblii H3Me/lbUeHHEM CKa/lbHbIX TOPHBIX MOPOA M TIpaBUsl C HCI0/JIb30BaHUEM
CIeHaaIbHOro PoOH/ILHO-Pa3MO/IBHOr0 000pyA0BaHuUs?

TIPUPO/IHBIN MeCOK

+ npobeHbIi TIeCOK

oborarreHHbIH TTeCoK

(bpakKLIMOHUPOBAHHBIN MECOK

Yro co00¥ mpeACTaBAsAeT MECOK C Y/AYYIIeHHbIM 3€epPHOBBIM COCTaBOM, MOJIydYaeMbId C
NMpUMeHEeHHeM CIel[HaTLHOr0 000py/A0BaHusI ¥ MOCTaBJ/IsieMblii 0e3 pa3je/neHus Ha ppakuuu?
TIPUPO/IHBIN [1eCOK

IpOoO/IeHbIH TecoK

+ oborartrieHHbIH TIeCOK

(hpaki[OHUPOBaHHbIN TTECOK

Yro coboii mpejcTaB/isieT IeCOK, Ppa3jie/leHHblii C NpUMeHeHHeM CHelnHa/JIbHOro
oboraTuTe/ILHOT0 000py/0BaHUsA Ha ABe WiIH Oosiee (pakiuu, mocrapiseMble pasje/bHO B
YCTaHOBJ/IEHHBIX COOTHOIIIEHUAX?

10



TIPUPOZHBIN MIECOK
JpobieHbI recok
oborarieHHbIN MecoK

+ (bpakKLIMOHUPOBAHHBIHN MECOK

Yro co0oii mpeAcTaB/ifAeT MaTepHas, IMO/yYyaeMbld O00XHIOM €O BCIIyYHBaHHEM
NMOATOTOBJ/IEHHBIX TIpaHy/] (3epeH) M3 TIJIMHUCTBIX M MeCYaHO-IJIMHHUCTBIX NOpPOA (T/IuH,
CYI/IMHKOB, TJIMHHCTBIX C/IaHLieB, apruinTa, ajeBpo/IMTa), IIyHTHTOCO/ep)KalluX IOpPoA,
TpemneioB, 30/I0I/IAKOBOI CMeCH W/IH 30/1bI-YHOCA TeIlJIOBBIX 3/1eKTPOCTaHL{MI?

+ Kepam3uT

TePMOJIUT

arJIoIopuT

rpaHy/IMPOBaHHBIN 11IJIaK

Yrto coboii mpejcTaB/isieT MaTepHas, MOJIydYaeMbli 00)KHroM IieOHS H/IH MOATOTOB/IEHHBIX
rpaHyJ/1 KpeMHHCTBIX ONa/10BbIX OPOJA (AUaTOMHUTA, TPemesa, ONoK U Ap.)?

KepaM3UT

+ TEpMOJIUT

arJIornopuT

rpaHy/IMPOBaHHBIN LI/1aK

Yto cob0i mpejcTaB/isieT MaTepHasl, Mo/IyYaeMbld ClIeKaHUEM MPHU 00)KHUre MOATrOTOB/IEHHBIX
rpaHy/s (3epeH) mNec4aHO-I/IMHMCTBIX IIOPOA, TpeneJoB M APYrHUX aJHOMOCH/IMKATHBIX
MaTepHaJioB, a TAaK)Ke 0TXO0/0B OT /{00bIUH, MepepadoTKN U CKUTaHUsS MCKOMIAaeMOro TBEpPAOro
TOI/TUBA (30/1a TeIUVIOBBIX 3/IEKTPOCTAHIIUN U 0TXOABI yryieo0oramieHus)?

KepaM3UT

TEPMOJIUT

+ arnonopur

rpaHy/IMPOBaHHBIN 111J1aK

Yro co0oii mpeAcTaB/iIAeT MaTepHasl, IMO/yYyaeMblii BCIOyYHMBaHHEM MNpPH  00XKure
MOATrOTOB/IEHHBIX 3epPeH U3 NPUPOJHBIX BU/I0B IHAPAaTHPOBAaHHOM C/IH0/bI?

111/1aKOBasi femM3a

rpaHy/IMPOBaHHBIN LI1aK

+ BCITy4YeHHbI! BEPMUKYJ/IUT

BCITyUeHHbIW MepyInT

Yro co00ii mpeAcTaB/iAeT MaTepuasi, TMOJyYaeMblii BCOyYMBaHHEM MNPH  00XKure
MO/IFOTOB/ICHHBIX 3epPeH M3 BY/JIKAaHWYECKHX BO/0CO/epXKaluX mopoj (mepymra, odcujuaHa u
APYTHX BOAOCO/iePXKalUX CTeKOoJ1)?

11171aKOBasi femM3a

rpaHy/IMPOBaHHBIN LLI1aK

BCITyUeHHbI BEpMUKYJIUT

+ BCITy4YeHHbIN TIepuT

Yro coboii mnpejcTaB/seT MaTepuas, MoJydaeMbld mNopu3alMedl paciiaBa IIJIaKOB
MeTa/UTypru4ecKoro 1 XMMM4eCcKoro nNpou3BojAcTBa?

+ LLI/TaKOBast IeM3a

rpaHy/IMPOBAHHBIN 111J1aK

BCITyUYeHHbIN BEPMUKY/IUT

BCITy4YeHHBIUN MepInuT

YKa)kuTe CoCTaB ChIPbA /I/Ifl H3r0TOB/IEHUsI K/IMHKepa IVIMHO3eMHUCTOr0 [ieMeHTa.
u3BecTHIK ~ 75%, rmuHa = 25%
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+u3BecTHAK ~ 45%, 60KcUT ~ 55%
n3BecTHsIK ~ 15-20%, HedenmHoBbIN 1I1aM ~ 80-85%

YKakute CTPOKH oOmpe/ie/ieHisi MapKH [JIHHO3eMHUCTOr0 [{eMeHTa.
2 yaca

+1u3cyr

28 ¢yt

3u28cyT

YKa)KuTe cOCTaB ChIPbA /IJIs1 H3TOTOB/IeHUA K/IMHKepa MOPT/IaH/[lieMeHTa.
+u3BecTHAK <~ 75%, rmuHa = 25%

U3BeCTHAK ~ 45%, 6okcut ~ 55%

n3BecTHSIK ~ 15-20%, HedenmHoBbIN 1I1aM ~ 80-85%

YkaxuTe MUHepa/IbHBIN COCTaB KJIMHKepa ObICTPOTBep/e0Iero nopT/iaH/eMeHTa:

C3S = 45-60%, C2S = 20-30%, C3A = 4-12%, C4AF = 10-20%
+C3S + C3A > 65%

C3S = 42-44%, C3S = 35-37%, C3A = 14-15%, C4AF < 3%
C3S < 50%, C3A < 5%, C3A + C4AF < 22%

YKaxute MUHEPa/IbHbINA COCTAaB KJIUHKEPa Cy/1b(aTocToMKOro nopTiaHAIleMeHTa:
C3S = 45-60%, C2S = 20-30%, C3A = 4-12%, C4AF = 10-20%

C3S + C3A > 65%

C3S = 42-44%, C3S = 35-37%, C3A = 14-15%, C4AF < 3%

+C3S < 50%, C3A < 5%, C3A + C4AF < 22%

YKaxuTe MUHepa/IbHbIN COCTAaB KJIMHKepa MOpPT/IaH/lleMeHTa:
+C3S = 45-60%, C1S = 20-30%, C3A = 4-12%, C4AF = 10-20%
C3S + C3A > 65%

C3S = 42-44%, C3S = 35-37%, C3A = 14-15%, C4AF < 3%

C3S < 50%, C3A < 5%, C3A + C4AF < 22%

YkaxuTe MUHepa/ILHBIN COCTaB KJIHHKepa 0e/10ro mopT/iaHALeMeHTa:
C3S = 45-60%, C2S = 20-30%, C3A = 4-12%, C4AF = 10-20%

C3S + C3A > 65%

+C3S = 42-44%, C,S = 35-37%, C3A = 14-15%, C4AF < 3%

C3S < 50%, C3A < 5%, C3A + C4AF < 22%

YKaKuTe XMMHUECKYI0 peaKijii0 B3aUMO/JeCTBUSA a/IUTa C BOJOM.

. 2(3Ca0- Si0,)+6H,0 = 3Ca0-2Si0, -3H,0 + 3Ca(OH),
2(2Ca0- Si0,)+4H,0 = 3Ca0-2Si0, -3H,0 + Ca(OH ),

3Ca0 - Al,0, +6H,0 = 3Ca0 - Al,0, -6H,0

4Ca0- AL,0, - Fe,0,+2Ca(OH), + 10H,0 = 3Ca0- Al,0, -6H,0 +
+3Ca0- Fe,0,-6H,0

YKaKuTe XMMHYECKYI0 PeaKIUi0 B3aUMO/eiCTBYs 0e/IuTa C BOAOM.
2(3Ca0- Si0,)+6H,0 = 3Ca0-2Si0, -3H,0 +3Ca(OH),

. 2(2Ca0- Si0,)+4H,0 =3Ca0-2Si0, -3H,0 + Ca(OH),

3Ca0 - Al,0, +6H,0 = 3Ca0 - Al,0, -6H,0
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4Ca0- AL,0, - Fe,0, +2Ca(OH ), +10H,0 = 3Ca0- Al,0, -6H,0 +
+3Ca0- Fe,0,-6H,0

Ykaxure XUMHUYECKYH0 pedKIIUI0 KHC/IOTOYIIOPHOr'0 IféMEeHTa.
2(3Ca0- Si0,)+6H,0 = 3Ca0-2Si0, - 3H,0 +3Ca(OH),
CaSO,-0.5H,0 +1.5H,0 = CaSO, -2H,0

Ca(OH), + CO, = CaCO, + H,0

. Na,0-mSiO, + Na,SiF, + H,0 — Si(OH), + NaF

Ha rpaduke npuBe/jeHbI CpaBHUTe/IbHbIE JaHHbIe 0 CKOPOCTH TBep/AeHHUsI U OTHOCHTE/TbLHOM
MPOYHOCTH OCHOBHBIX COEJUHEHHH IIeMEHTHOr0 K/WHKepa (Bce coeJWHEeHHs C /J00aBKOW
rumca).

™

~
|

b ARUHKERHBLY

|
h

NN,

ea08

Oimyocume s
Sy

. e DR
e

! 7 28 150 750
Bpewn (&) mieaiesun,, eym

Ykaxure kpusble i CsS.
+1

B~ Wi

Ha rpaduke npuBejeHbl CpPaBHUTE/IbHbIE JaHHbIE 0 CKOPOCTH TBEPJAEHHUSA W OTHOCUTETHHOMN
MPOYHOCTH OCHOBHBIX COeJMHEHHH I€MEHTHOr0 K/IMHKepa (Bce CoeJUHEHHMs C /A00aBKOMH
rurmca).

b AMUHAEDHBLY
- s

(IR

-]

Dinsocumemm
\

! 7 n w70
Bpewa (tp) mbenienum, cym

Ykaxure kpussbie aisa CzS.
1

+2

3

4

Ha rpa¢wuke npuBejeHbI CpaBHUTe/IbHbIE JaHHbIe 0 CKOPOCTH TBep/AeHHUsI U OTHOCHUTE/TbHOM
MPOYHOCTH OCHOBHBIX COeJMHEHHH I[EMEHTHOr0 K/IMHKepa (Bce coeJUHEHHMs C /A00aBKOMH
rurca).
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h

b NRUHKERHBLY

T

=7 7
né, 1 . _--i_.__._,_c. - ——;-,-_-:-{)-'—"""-7:9
& I=TES T4 i

! 7 FZ] o B0
Bpemn (&) mlepieaua 3 Gy

Ykaxure kpusble s C3A.
1

2

+3

4

Ha rpa¢dmke npuBeseHbl CpaBHUTe/IbHBIE JaHHbIE 0 CKOPOCTH TBep/AeHHSA U OTHOCHUTE/IbHOU
MPOYHOCTH OCHOBHBIX COEJUHEHHH IIeMEHTHOr0 KJ/WHKepa (Bce coeJUHEHHs C /00aBKOW
rUrca).

g
&
7

b NRUHKERHBLY

h

T

T

g 7 3
%‘ 1 / -i_.__._,_c. - —.:;.*{1-'-‘“'-19
§ T 1

! 7 FZ] o B0
Bpemn (&) mlepieaua 3 Gy

Ykaxure kpussble pjis C4AF.
1

2

3

+4

Ykakute BUABI J00aBOK aKTHBHBIX €CTeCTBEHHBIX 0CA/[0YHOT0 MPOMCXOXKAEHHUA K BSDKYLUM
Marepuasam.

ByJIKAHUUECKHeE TeIIbl, TY(bl, TeM3bl, TPAaCChl

+1MaTOMUTBI, TPereJsibl, OTOKH, TJIUeXHU

KUCJIble 3071l YHOCA, He()e/TMHOBBIH 11171aM, JOMEeHHbIE TPaHy/IMPOBaHHbIe 111/IaKU

V3BECTHSIKM, M3Bep)KeHHble TOpHble T[I0PO/bl, KBaplieBble [1€CKH, IPOMBIIJIEHHbIE OTXO/BbI
(TonMBHBIE 11171aKH, 30JIbI)

Ykaxure BHABI A00aBOK AKTHBHBIX €CTeCTBEHHbBIX BYJ/JIKAHHUYECKOr0 MPOHCXOX/JEHUS K
BSDKYIIIUM MaTepHaJiaM.

+ByJIKAHUUECKHE TIeTIbl, Ty(bl, TeM3bl, TPACChl

JMaTOMUTBI, TPeresibl, OIIOKH, [JINeXU

KUCJIble 3071l YHOCA, He()e/TMHOBBIH 11171aM, JOMEeHHbIe FPaHy/IMpPOBaHHbIe 111JIaKH

V3BECTHSIKM, M3Bep)KeHHble TOpHble T[I0PO/bl, KBaplieBble I[1€CKH, TPOMBIIJIEHHbIE OTXO/BbI
(Ton/IMBHBIE 111J1aKH, 30JIbI)

Ykaxkure BHAbI [00aBOK AaKTHBHBIX HCKYCCTBEHHOT0 TMPOMCXOXKAEHHS K BSDKYILIMM
MarepHajam.
BYJIKAaHUUECKHe TIeTUTbI, Ty (b, IeM3bl, TPaCChI

14



JMaTOMUTBI, TPeriesibl, OTIOKH, TJIMEXU

+KHCJIbIe 3071bI YHOCA, HeeTMHOBBIN 11171aM, JOMeHHbIe TPaHy/IMPOBaHHbIe 11I/IaKU

W3BECTHSIKY, W3Bep)KeHHble TOpHble TIOPO/JbI, KBaplieBble TEeCKH, IIPOMBIIIIEHHbIe OTXObI
(TOTL/TMBHBIE 111/IaKH, 30J1bI)

Ykaxure BUABI f00aBOK-HANO/THUTe/IeH K BSDKYIIUM MaTepHasiaM.

ByJIKaHMYeCKUe TIeTl/ibl, TY(bI, TeM3bl, TPaCChl

JVATOMUTBI, TPeTIeJibl, OTIOKH, TJIHEXU

KHCJIbIe 3071kl YHOCA, He(e/TMHOBBIM 111/1aM, IOMeHHbIe TPaHy/IMPOBAHHbIE IIIJIaKU

+U3BECTHSIKM, W3Bep)KeHHble TOpHble TIOPO/bl, KBaplieBble TeCKW, TPOMBIIUIEHHbIE OTXO/[bI
(TOTL/TMBHBIE 111/IaKH, 30JIbI)

YKaxurte CpoKH CXBaTbIBaHMS NOPT/IaH/ALIeMEHTa.
Hauasio He paHee 2 MUH, KOHel]| He T1031Hee 15 MUH
Hauasio He paHee 6 MUH, KOHel] He TTo3iHee 30 MUH
+Hauasio He paHee 45 MUH, KOHeL]| He 11031Hee 10 yacoB
Hauasio He paHee 30 MUH, KOHelL] He mo3Hee 12 yacoB

YKaxurte CpoKH CXBaTbIBaHMS IJIMHO3eMMCTOI0 L{eMeHTa.
Hauasio He paHee 2 MWH, KOHeL]| He T103aHee 15 MUuH

Haua/io He paHee 6 MUH, KOHel] He TTo31Hee 30 MUH

Hauasio He paHee 45 MUH, KOHeL]| He 11031Hee 10 yacoB
+Hauasio He paHee 30 MUH, KOHel] He TT03/1Hee 12 yacoB

Kakue KOMIOHEHTBHI SAB/ISIIOTCA OCHOBOM /i1 MOJIyYeHHs] MOPT/IAH/LIEMEHTHOr0 K/IWHKepa?
(YKakuTe /UIlIHee)

W3BECTHSIK

T/IMHa

THIIC

+TeCoK

YKaKkuTte TeMIeparypy, NP4 KOTOPOH MPOU3BOAUTCA 00)KUT KJITMHKEPA /10 CTIeKaHMA.
+1450°C

1400°C

1350°C

1500°C

Ykaxure YPaBHE€HHE XHMHUUYECKOH peaKnunu MarHe3uajIbHOH KOppo3uu.
. Ca(OH ), + MgCl, = CaCl, + Mg(OH ),

Ca(OH ), + HCI = CaCl, +2H,0

Ca(OH ), +2NH,NO, +2H,0 = Ca(NO,), -4H,0 +2NH,

CaCO, +(CO,) cpos + H,0 = Ca(HCO,),

YKakute MeTo[ OLIeHKH MO/BH)KHOCTH PAaCTBOPHOI CMeCH.
+10rpy>kKeHue CTaHAapTHOIO KOHyca

Torpy>keHue rmectuka (mpubop Buka)

pacri/ibiB KOHYCa Ha BCTPSIXMBAIOILEM CTOJTUKE

0CaJiKa CTaH/IapTHOT'O KOHYCa

Kakoe TexHnueckoe CBOWCTBO 0€TOHHON CMeCH XapaKTepU3yIT BpeMeHeM (C) BHOpHUpPOBaHHuS,
He00X0MMbIM /Il BbIPAaBHUBAHHA U YIUVIOTHEHHsA Ipe/iBapuTe/IbHO 0T(OPMOBAaHHOI0 KOHYCA
0eTOHHO# CMeCH B CrieliHa/IbHOM npudope?
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+>KeCTKOCTh
TIOABUYKHOCTH
CBSI3HOCTh
paccianBaemMoCTb

Ykaxure fo0aBku ruapododusupyomue.

+mbutoHadTt, ['KXK-10, T'KXK-11

TexHUUYeCcKun surHocynbdanar (JICT), M®-AP, pazxwxkurens C-3

XJIOPUZ, KaJTbLIVsl, HUTPUT KasbLiUs, Cy/Ib(aT HAaTPUsi, HUTPUT HATPUS

CcMoJla JpeBecHasi OMbLIeHHasi, CMoJla HeWTpa/iu30BaHHasi BO3/yXOBOBJeKarolljasi, Kjiel TaoBbIi
TIeKOBbIH

YKakuTe f00aBKH MIacTUGUIUPYIOIHE 0ETOHHYI0 CMeCh.

mbltoHadT, I'KXK-10, T'KXK-11

+TexHuueckuii nurHocynb@anar (JICT), M®-AP, pazxwkurens C-3

XJIOPUJL, KaJTbIIVsI, HUTPUT KasbLUsl, Cy/Ib(aT HaTPHUsi, HUTPUT HAaTpUs

CMOJla [IpeBecHasi OMbUI€HHas, CMOJla HeMTpa/M30BaHHAs BO3ZYXOBOBJIEKAIOIIasl, K/eH TasOBbIM
TIEeKOBBIT

YkakuTte f00aBKH yCKOPAIOIUe TBepAeHHe 0eToHa.

MbutoHadT, 'KOK-10, M'KOK-11

TexHu4eckui nurHocynb@anar (JICT), M®-AP, pazxwxkurens C-3

+XJIOPUJ, KasbLivsl, HUTPUT Ka/lbLiys, Cy/lb(aT HaTpUsl, HUITPUT HaTPUsI

CMOJIa JpeBeCHasi OMbUIEHHasi, CMOJla HeWTpa/Ju30BaHHas BO3JYyXOBOBJIEKarol[asi, K€l TaJl0BbIA
N1eKOBBIN

Ykaxure J00aBKH B03/[yX0BOB/IeKaOIIHE.

MbutoHadT, 'KXK-10, 'KOK-11

TexHUuecku murHocynbganat (JICT), M®-AP, pazxwkurens C-3

XJIOPU/] KalbIUsi, HATPUT Ka/lbLUs, Cy/bdaT HAaTPUsi, HUTPUT HATPUsI

+CMoJla jpeBecHasi OMbLJIeHHasi, CMOJIa HeWTpanri30BaHHAash BO3AYyXOBOB/eKarollasi, K/eil Taj0BbIi
TIeKOBBINA

Ykaxure ycioBust TBep/eHus! OeToHa, COOTBETCTBYHOLIIE rpauky 1.

7
boema - mbeplenun, cym

+HOpMaJsIbHOe TBep/ieHne
TIpoTiapyuBaHue
aBTOK/IaBHast 00paboTKa

16



Ykaxure ycioBus TBep/AeHust 0eToHa, COOTBETCTBYHOLIIE rpa¢uky 2.

28
boema - mbeplenun, cym

HOpPMaJIbHOEe TBep/ieHHe
+IIporaprBaHue
aBTOK/IaBHast 00paboTKa

YKaxure yC/10BUA TBep/JeHusl OeToHa, COOTBETCTBYHOLIIUE rpa¢uky 3.

28
boems - mbeplenun, cym
HOpPMaJ/IbHOE TBep/ieHre

niporiapuBaHue
+aBTOK/1aBHast 06paboTKa

Yrto mnpepacTaB/sieT Co00ii siBleHHe yBequueHusi jAedopmaruii 0eToHa BO BpeMeHH TMpH
AeliCTBHU NOCTOAHHOM CTaTHYeCKOH Harpy3ku?

+110/13y4ecTb

ycajka

HabyxaHue

ynpyras gedbopmarus

Ykaxure, mo Kakoii (popmyJie onpezjesisieTcsi YaCTHbIM 0CTAaTOK 3aro0/IHUTe/IA HAa CUTax.

m.
a;, =—-100
+ m
A =a,5+a,,5+..q,
A2.5 +A1 .25 +AO.63 +A0.315 +A0.14
100

M =

Ykakute MaTepHaJibl A/Is1 H3rOTOB/IEHHUSI TSKe/I0Oro 6eToHA Ha I{eMeHTHbBIX BSDKYIIHMX.
+1]eMeHTHOe BsDKYILee, IJIOTHBIM KPYITHBIA U MeJIKUU 3arl0/THUTe b

LleMEeHTHOe BsDKylLllee, IIOPUCTbIM KPYIHbINA 3allo/IHUTe/b, IUIOTHBIM WIA TOPUCTBIA MeIKUH
3ar10/IHUTe/Ib
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LIeMeHTHOe, IIVIAKOBOE  WIM  HW3BECTKOBOe  BsDKylllee, KpPEMHe3eMHUCTbld  KOMIIOHEHT,
nopoobpasoBaresib

LIeMEHTHOe BsDKYIL[ee, TTOPUCTbIM KpYTHBINA 3arlO/HUTeNb, IUIOTHBIM WM TOPUCTBIM MeJKUMI
3ar0/THUTE b, BO3/lyXOBOBJ/IEKAIOLI[1e TIeHO- WK ra3oobpasyronue 106aBKu

YkaKute MaTepHaJibl /11 U3rOTOB/IEHUS] AYEHCTOr0 OeToHa.

LIeMeHTHOe BsDKylLlee, IVIOTHBIN KPYITHBIA ¥ MeJIKUU 3ar0/THUTe b

L[eMeHTHOe BsDKyIllee, TIOPUCTbIM KPYIHBIM 3allo/IHUTe b, TUIOTHBIM WM TIOPUCTBIA MeNKuh
3aroJIHUTe/b

+1]eMeHTHOe, LIUIAKOBOe  WIM  U3BECTKOBOE  BsDKylllee, KpeMHEe3eMHCTbIi  KOMIIOHEHT,
ropoo6pazoBaresib

LIeMeHTHOe BsDKYIL[ee, TTOPUCTbIM KpYMHbBINA 3arl0/HUTeNb, IUIOTHBIM WM TOPUCTBIM MeKUM
3aM0/THUTE b, BO3/lyXOBOBJ/IEKAIOLI[e TIeHO- WK ra3oobpasyrolue 06aBKu

YkaxuTe MaTepuasbl /I U3rOTOBJ/IEHHUSA JIETKOro 0eToHa.

LIeMeHTHOe BsDKYylllee, TJIOTHbIN KPYITHBIM U MeJIKHI 3ario/THUTe b

+1]eMeHTHOe BsDKYILl[ee, TOPUCTbIM KDYIHBIM 3alo/HUTe/b, TUIOTHBIM WM TOPUCTBIA MEJKUM
3aroJIHUTeb

[[eMEHTHOe, [IUTAKOBOe  W/IM  W3BeCTKOBOE  BsDKylee, KPEMHEe3eMHCThbIi  KOMITOHEHT,
ropooOpa3oBaresib

L[eMEHTHOe BsDKYyLlee, TIOPWUCTbIA KPYIHBIM 3aro/HUTeNb, TJIOTHBI WM TIOPUCTBIM MesKui
3aT0JTHUTETh, BO3/IyXOBOBJ/IEKaOLI[e TIeHO- WK ra3o00pasyroiue 100aBKu

Kak omnpepge/nsiercssi KO/JMYeCTBO NPOTHBOMOPO3HBIX [00aBOK /i 0eTOHHpPOBaHMA
KOHCTPYKLMI B 3MMHee BpeMs?

+ ompe/iesisieTCs B MPOL[EHTaX OT MacChl LIeMeHTa B TiepecueTe Ha CyX0e BeIleCTBO, B 3aBUCUMOCTH OT
Cpe/IHeCyTOUHOM TeMIlepaTyphbl BO3/yxa

oTipe/iesisieTCsT B MPOLIEHTaX OT MAcChl LleMeHTa B MepecueTe Ha CyX0e BeIeCTBO, B 3aBUCUMOCTH OT
00BbeMa KOHCTPYKLIUH

orpeie/isieTcst 1o TabyuiiaM B BUJle (GPMKCUPOBAHHOTO 3HAUEHMS [I/Isl OTIpe/ie/IeHHON MapKy OeToHa, B
3aBUCUMOCTH OT CPe/IHeCYTOUHOW TeMIlepaTyphbl BO3yxa

orpeie/isieTcst TIo Tab/yuIiaM B BU/le (PMKCUPOBAHHOTO 3HAUEHMS /IS OTIpe/ie/IeHHOH MapKu OeToHa, B
3aBUCUMOCTH OT 00beMa KOHCTPYKIUU

Ilpy KakoM 3HaueHHH TMPOYHOCTH 0eTOHAa MO)XKHO TIPOM3BOAMTH PpacHaTyd/MBaHHue
Npe/iBapuTe/IbHO HaNPsHKeHHbIX KOHCTPYKI{AM?

+ TIpU JIOCTKEHWH 0€TOHOM MPOUHOCTU He MeHee 80 % OT MPOeKTHOM

TIpH TOCTY>KEeHUH 6€TOHOM MpoYHOCTH He MeHee 70 % OT MpoeKTHOU

TIpY IOCTI>KeHUH OeTOHOM MPOYHOCTH He MeHee 60 % OT MPOeKTHOM

TIpY AOCTHKeHUU 6eTOHOM MpoyHOCTU He MeHee 90 % OT TIpoeKTHOM

Ilpy KakoM 3HaYeHUM TIPOYHOCTH OeToHAa MOXXHO TPOU3BOJUTH pacnaayd/MBaHHe
KOHCTPYKIIMI, KOTOPbIe MOTYT MO/JBeprarbCsi cpa3y mocjie pacnaay0/,iTMBaHus MoNepeMeHHOMY
3aMOpaXMBAHUI0 ¥ 0TTAaMBAaHHI0 B BOJOHACHIII[eHHOM COCTOSIHUM?

TIpY I0CTIKeHUH 6eTOHOM NpoYyHOCTH He MeHee 80 % OT MPOeKTHOM

+ MpU JOCTHKeHHUU 6eTOHOM ITPOUHOCTH He MeHee 70 % OT MPOeKTHOU

TIpY IOCTIKeHNH OeTOHOM MpoYHOCTH He MeHee 60 % OT MpPOeKTHOM

TIpY AOCTWKeHUHU 6eTOHOM MpoYHOCTU He MeHee 90 % OT MPOeKTHOM

IIpu KOHTpOJ/Ie MPUrOTOB/IEHHsI 0€TOHHOM CMecH C/IeAyeT ompeAe/aATh: (YKa3aTh HeBepHBIN
OTBeET)

YKUCTOTY 3ario/IHUTe/ e M OTCYTCTBME B HUX HaleAu W CMep3LIuXcsi KoMbeB (ripu paboTe Ha
XOJIOAHBIX 3aMOTHUTEISIX)

TemriepaTypy Mo/iorpeBa BOZbI UK pabouero pacTBopa HUTPUTA HaTpPHs
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COOTBETCTBHE KOJIMUECTBA BBOAMMOW J00AaBKH TeMIlepaType Hapy>KHOTO BO3/yXa WIH OXKUAeMOU
CpefiHeli pacueTHOM TemriepaType 6eToHa 3a Mepuo/, BbIIeP>KUBAHUS

MPaBWIHLHOCTh [JO3MPOBKU MaTepHaioB, COCTAB/ISIOMIUX O€TOH

JIOCTAaTOUYHOCTD TIepeMeIlBaHus 0eTOHHON CMeCH M OTCYTCTBHE B Heli KOMbEB IecKa

COOTBETCTBHE TeMIIePaTyPhl U MOBWKHOCTH O€TOHHOW CMeCH 3aZlaHHBIM BeJTMUMHAM TIPY BBIXO/IE U3
OeToHOMeIIIaIKH

+ TeMIiepaTypy Io/jorpeBa IjeMeHTa

KoHTpo/1b 3a KauecTBOM NpPH TPaHCIOPTHPOBAHMM M YK/IajAKe O0eTOHHOM CMeCH NIpH
BbIIep)KUBaHNY 0eTOHAa B 3MMHUM MePHO/] BpeMeHH BK/IOUaeT: (yKa3aTh JIMIIIHee)

NIPOBEPKY MOJATOTOBKM OCHOBaHMsI: OTCYTCTBHE CHera W HajeJu Ha omnaaybke, apmMaTtype U paHee
yJI0’)KeHHOM OeToHe

u3MepeHre TeMIlepaTypbl Hapy’KHOTO BO3/yxa 2 pasa B CyTKH, OETOHHOW CMecH IIpU BBITPY3Ke U3
TPaHCIIOPTHOM Tapbl, yK/aJKe, YIJIOTHEHUU U YKPBITUN

NIPOBEPKY MOZABIWKHOCTH OETOHHOM CMeCH Ha MecTe ee YK/IaJKW 2 pa3a B CMeHy

HaO/ro/leHre 3a TIATeJIbHOCThIO YK/IaZKU OETOHHOW CMeCH U ee YIUIOTHEHHEM C TOC/IeAYIOIUM
YKPBITHEM U yTelsleHneM OeToHa 11ocjie OKOHUaHHsI 6eTOHMPOBAHKS UM TIPY TlepepbiBax B pabore, a
TaKKe 38 COXPaHHOCTBIO YKPBITHUS B TeUEHHE BCero Mepuo/ia BblJiepyKUBaHNUs

cobsfofieHrie  TIDUHSITOTO TEMITePaTyPHOTO peXXUMa Bbliep)KHBaHUSI 0OeToHa C UW3MepeHHeM
TeMIlepaTyphbl y/10)KeHHOTo OeToHa Ha riiy6uHe 5 - 10 cM He pexke 3-X pa3 B CyTKU

UCIIBITaHUsI TIPOYHOCTH OeToHa 0OpasioB, OTOOpaHHBIX y MecTa VKAaJKU U BbIZiep’KaHHBIX B
AQHAJIOTUYHBIX YC/IOBUAX KOHCTPYKLMM IIOC/Ie YCTAaHOBJIEHHBIX CPOKOB BbIZIEP)KUBAHUS 10
JOCTYDKEeHUs] 33/JaHHOM TipouHocTd (2 o6pasna), TMociae AONOMHUTENbHOTO  28-CyTOUHOTO
BBIJIEp)KMBaHUsST B HOPMaJbHBIX yC/IoBUsAX (2 oOpa3ua) W mepef 3arpy’keHHeM KOHCTPYKLMH
HOpPMAaTHUBHOM Harpy3koi (2 obpasiia)

+ MpoBe/ieHre XUMHUUEeCKOT0 aHa/ii3a 0eTOHHOW CMeCcH

yCTaHOBJ/IEHHE BO3MO>KHOCTH PAaCcnaayOKH 1 3arpy3Ky KOHCTPYKLH

Kak npou3BouTcs NPUroTOB/IEHHE BOJHOI0 PACTBOPA MPOTHBOMOPO3HOM {00aBKH?

+ BOAHBIA pPaCcTBOD TPOTUBOMOPO3HBLIX /00aBOK [IO/DKEH TIPUTOTOB/ATBCS C  TIOMOIIIBIO
MeXaHM3WPOBAHHBIX YCTaHOBOK WM [Jpyroro o0OOpYZOBaHWS, WCK/IIOUAIOIEro IepeMelIBaHue
BPYYHYI0, B XOPOIIIO [IPOBETPUBAEMOM TOMell|eHUH

BOJIHBI PAaCTBOD TIPOTHBOMOPO3HBIX /100aBOK /IO/DKEH TMPUTOTOBMATHCS BPYUHYIO, B XOPOIIO
TIPOBETPUBAEMOM MOMelL[eHUU

BOJHBI  PacTBOpP IPOTHBOMOPO3HBIX  [[00AaBOK [IO/DKEH TIPUTOTOBJSTBCS € TOMOLIBIO
aBTOOETOHOCMecCHTe IS, UCK/IIoUatollleli repeMellMBaHye BpYUHYH0, Ha CTPOMTE/IbHOM TUIOLa/IKe

Kakoii Bu/| ojjaun 6eTOHA NMpe/CTaB/IeH Ha H300pakeHun?
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aBTOOETOHOHACOCOM
+ Oazspen
MI0IEEMHUKOM
0eTOHOYK/IaIUUKOM

Kakoii B/ mogaun 0eToHa MpejACTaB/IeH Ha H300paykKeHuH?

+ aBT0OETOHOHACOCOM
Oapei

[TOILEMHUKOM
OeTOHOYK/IaIUUKOM

Kakoii Bu/| ojjaun 6eTOHA NMpe/CTaB/IeH Ha H300pakeHUu?

aBTOOETOHOHACOCOM
Oapei
M0I5EMHUKOM

+ 6eTOHOYK/Ia[IUMKOM

Kakoii Buj u3jiesiuii pejcTaB/ieH Ha yepTexe?
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+06J10kM GETOHHBIE [I7Is CTEH T10/[BAIOB
CTEeHOBbIe OJIOKH

TJTUTBI JIEHTOUHBIX (DyH/IaMEHTOB
TITUTHI TTepeKPbITUI

Ha npumepe MmapkupoBKHU (yHJamMmeHTHOr0 0/10ka ®5C24.4.6-T T'OCT 13579-78 yka3aTb, uTo
o0o03HauaeT udpa 4 B yCJI0BHOM 0003HAYEHUH.

+1mmprHa 6/10Ka, paBHast 400 MM

mMprHa 6/10ka, paBHas 380 MM

BbICOTa OJi0Ka, paBHast 400 MM

BbICcOTa 6/10Ka, paBHasi 380 MM

Ha npumepe MmapkupoBKHU (yHgamMmeHTHOr0 0;10ka ®5C24.4.6-T T'OCT 13579-78 yka3aTh, uTo
o0o03HauvaeT pudpa 6 B yCJI0BHOM 0003HAYEHHH.

mMpyHa 610Ka, paBHast 600 MM

nmpuHa 6710Ka, paBHast 580 Mm

BbIcoTa 0/10Ka, paBHast 600 MM

+BbICOTaA 0J10Ka, paBHast 580 MM

Kakoro Tuna 0anka npeacraB/jieHa Ha qepTe)Ke?
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+BCII (cTponunbHas)
BCO (cTponunbHasi)
BC/I (ctponunbHas)
BIT (mopcTponunbHas).

Kakoro Tuna 6anka npeacraB/ieHa Ha uepTexe? -2
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BCII (cTpornunbHasi)
+BbCO (cTponunbHas)
BC/I (cTponusibHas)
BbIT (mopcTponunbHas).

Kakoro Tuna 6anka npeacraB/jieéHa Ha ‘-IEPTE)KE?
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BCII (cTponunbHas)
BCO (cTpornusibHasi)
+bC/I (cTponuibHas)
BIT (mopcTponuibHas).

Pa3gen 3. Marepuanbl A/ YTenJieHUa M oTAeIKH. CoBpeMeHHbIe M30/I1IMOHHbIe MaTepHabl.
MuHepajibHaa BaTta. IleHonoaunyperad. @acagpl. CoBpeMeHHbIE MaTepHa/JIbl M TeXHOJ/JIOTHH.
Hasecuble (acagubie cucreMmbl. Cavauar. Conasuu—naHead. I'mncokapTod. KoMImo3sHTHBIE
naHeu. ITogBecHbIe M HATSHKHbBIE IMTOTOIKH.

Bblbepume npasuibHblli omeem

Yrto coboil mpejcTaB/isfgeT MaTepHasi, MpejHa3HAUYEHHBIH /I yMeHbIIeHUs TeIlIONepPeHo0Ca,
TeN/IOU30/IAHOHHbIE CBOMCTBA KOTOPOT0 3aBHCAT OT €ro XUMHYECKOro COCTaBa W/WIH
¢u3znueckoi cTpyKTYpHI?

+TenI0M30/IILUOHHBIA MaTepuasl

3BYKOM30JISILIMOHHBIN MaTepuat

KOHCTPYKLIMOHHBIN MaTepHuat

TH/IPOU30JISILIUOHHBINA MaTepuat

Yto co00ii mpeACTaB/IsAeT MIACTMACCA, IVIOTHOCTh KOTOPHIX YMEHBILAETCS 3a CYeT MHO)KXeCTBa
He0O/IbIIUX TOp (sAueek), KOTOpble pacrpeje/ieHbl M0 BCeEMY MaTepHaly M MOTYT OBITh
COO0OIIAI MMM CA W/IH HEeCOOOIAIIUMHUCH?

+ siuercTas TiacTMacca

BCIEHEHHBIH TTOTUCTUPOIT

9KCTPY3UOHHbBIN BCIIEHEHHBIN MOTMCTHPOJT

3/1aCTUYHAast BCIIEHEHHas1 pe3rHa

Yto co00il mpe/CTaB/AsAeT XECTKHI TeNIOU30/IALUOHHBIN MaTepHa C 3aKPbITON SYEHCTOH
CTPYKTYPOH, NO/IyUYeHHbIN U3 BCIIEHEHHOr'0 CcTeK/1a?

+51YenCTOoe CTEKJI0

CTek100/10K

MHUHepasibHasi BaTa

TEeTUIOU30ISILIMOHHBIN MarHe3uasbHbIN MaTepual

Yrto coboil mpejcTaB/isieT MHUHepa/JbHas BaTa, INOJyuyeHHass B OCHOBHOM M3 paciuiaBa
NPHUPOAHOro NMecKa WM creksa?

+ CTeK/IsIHHas BaTa

KaMeHHasl BaTa

11IJIaKOBast BaTa

Yro coboii mpejcTaB/isieT MUHepa/JbHasA BaTa, MoJIydyeHHasl NMPeuMMYIeCTBeHHO M3 pacIiljlaBa
HU3BepP)KeHHBIX FOPHBIX NOPOA?
CTeKJIsIHHas BaTa
+ KaMeHHasl BaTa
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IIJ7IaKOBasdA BaTa

Yto co0oii mpeACTaB/isieT MUHEPA/IbHAsI BaTa, MO/IyYeHHas U3 pacilaBa JOMEHHOro0 nutaka?
CTeKJ/IIHHasA BaTa

KaMeHHas BaTa

+ IIIJTaKOBasd BaTa

Yrto coboii mpejcTaB/sieT BOJIOKHO, MOJydaemMoe IMyTeM pa3je/ieHUsi Ha TOHKHE HHTH
MHHEPA/IbHBIX CH/IMKATOB €CTeCTBEHHOI'0 IPOUCX0XKAEHHUSA, HUMEHIUX KPHUCTA//IHYEeCKYH
CTPYKTYpY?

+ acbecTOBOE BOJIOKHO

yTJIepOZIHOEe BOJIOKHO

rpauToBO€E BOJIOKHO

KepaMuyecKoe BOJIOKHO

Yro co0o0i mpeAcTaB/IsAeT TeIUIOU30/ISALMOHHOE W3/ie/iie MPAMOYroJibHOH (opmbl, ¢
NPAMOYIO/IbHBIM IONEPEeYHBbIM CeYyeHHeM, TOJ/IIMHA KOTOPOro CyIleCTBeHHO MeHbIlle APyrux
pa3MepoB M HeU3MeHHa 10 BceMy U3/e/IHI0?

+ JKecTKasl IJIMTa

MIPOLIMBHOW MaT

MSrKasl IJIUTa

MOJIJVHT

Yto c000ii MpeACTaB/IsAeT TeNI0U30/ISIUOHHOE H3/ie/Iie C 00/IMII0BKOM, KaK NMPaBWIo, C OJHOH
WM 00eux CTOPOH WM 0e3 Hee, WM MOJHOCTHIO 3aKPbITO€ TKAHbIO, TPOBOJIOYHOM CETKOM,
NMPOCEUYHO-BBITSDKHBIM ~ MeTa/UVTMYeCKUM  JIMCTOM WIM  aHAJIOTHYHBIM  NOKPBITHEM,
MeXaHHUYeCKHU COeJUHEeHHBIM C TeIlJIOU30/IAIHOHHBIM MaTepuaaom?

>KecTKast TiiiTa

+ TIPOLLIMBHOW Mat

MSITKasi TIJTUTa

MOJIIAHT

Yto co0oii mpeACTaB/IsieT YacTh MaTa AJIMHOM oT 1 10 3 M, UMeloLIee IPSIMOYTO/IbHYIO opMy U
MOCTaBJ/IsieMoe, Kak NMPaBUJ/Io, B IJIOCKOM M/ CBEPHYTOM BH/je?

)KecTKasl TIiTa

TIPOLIMBHOW MaT

+ MsrKas 1iuTa

MOJIIUHT

Yro coboii mpejcTaB/sieT TeIUIOU30/IAIMOHHOE [JIMHHOMEpDHOe Wu3je/Me, HMelolee
onpe/jeeHHYI0 (opmy?

JKecTKasl I/mTa

MPOLIWBHOW MaT

MsITKast TITuTa

+ MOJJJUHT

Yrto co00ii mpeAcCTaB/sieT XeCTKasA KOHCTPYKIHS, COCTOSIAA W3 TelIoU30/ISILHOHHOrO0
MaTepuasia, /[Be JIMIEBbIe MOBEPXHOCTH KOTOPOr0 IMOKPBITHI JIUCTOBBIM MaTepHa/IoM,
HanmpuMep MeTa//IMYeCKUM JIMCTOM WIH IPYTrdM MaTepHaioMm?

+ COHABUY-TIAHE/Tb

MHOT'OC/IOMHasI TTaHe b

calIuHT

HaBecHOM (acaf
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YTo co00¥i mpeCcTaB/IsAeT NaHe/lb, H3rOTOB/JIeHHAsA U3 IBYX WIH HECKOJIBKHX Pa3/IMYHbIX BH/IOB
MaTepuaaoB, TeXHUYeCKHe TO0Ka3aTe/JM KOTOpPOil Ompeje/silOTCA COUYeTaHHEM CBOWCTB
OTAe/JBHBIX MaTepHa/ioB, HampuMmep MeTa/Ula, (aHepbl, APeBeCHO-CTPY)KeUHOW IUIMTBI H
TenIou30/IALMOHHOr0 MaTepuasna?

COH/IBUU-TIaHe/Tb

+ MHOTOC/I0MHasi TlaHe/ b

cauJuHT

HaBecHoOU (acaf

Yrto c000i1 mpejCTaB/IsiIeT COBOKYNHOCTh KOHCTPYKTHBHBIX 3JIeMEHTOB W MaTepPHAJIOB
(M0/100/TMIOBOYHAA KOHCTPYKIIHS, TeIJIOU30/IALMOHHBIN C/I0M (MpPU He00X0JUMOCTH), BETPO-
rUApo3aliuTHass MeMOpaHa (IPH HeO0XOAMMOCTH) U 3alUTHO-JeKOPAaTHUBHBIA JKpPaH),
yCTaHaB/IHMBaeMbIX Ha BHeLIHeld MOBEPXHOCTH HApPY)XHBbIX CTeH 3/JaHUfA W/IM COOpY)XXeHHsd, a
TaK)Ke IIPaBHJ/I M MOPAJKA UX YCTAHOBKH B MPOEKTHOE M0/I0)KeHHe?

C3H/IBUU-TIaHe b

MHOT'0CJIONHas MaHe/ b

calIHT

+ HaBecHoM cacaz

Yto co00¥i mpejCcTaB/sieT KapKac, BOCNIPUHUMAIOIAH BeTPOBble Harpy3KH, AeHCTBYHOIIHE HA
3alMTHO-AeKOPATUBHBIM 3KPaH M Nepepacinpe/e/isiOIdi HX Ha OCHOBaHHe?
+110/106/TUI[0OBOYHAsT KOHCTPYKLUSI

TeIIOU30/ISIL[UOHHbIN C/I0M

BETPO-TH/IPO3all[UTHast MeMOpaHa

3al[UTHO-ZeKOPAaTUBHBINA SKpaH

Yrto co0oii mpeAcTaB/IsieT CTPOMTE/IbHBIN MaTepHasl, W3roTaB/JIMBAaeMbId MPOMBIILIEHHBIM
crnocodoM W o0ecrneuynBaKIMi TpefyemMoe COMPOTHBJ/IEHHE TeIioNepeAaye OrpaXkJaroIuX
KOHCTPYKI{M# 3/JaHUS UM COOPY>KeHHUs?

1o/106/TUI[0BOYHAsT KOHCTPYKIIUS

+Ter/IOU30/ISILIUOHHBIN C/I0M

BeTPO-THU/IPO3all[UTHasi MeMOpaHa

3alUTHO-JIeKOPaTUBHBIN SKPaH

Yto co0oi mpeAcTaB/isieT MUVIEHOYHBIH MaTepuasl, MpejHa3HAYeHHBIW /I MpejoTBpPalLeHus
YB/IQO)KHEHHsI TeIVIOM30/ISIUM OT Pa3/IMYHOro poja arMocepHbIX BO3/eHMCTBHMU U Pa3BUTHUA
BO3AYLIHBIX IMPKY/ISIMUA BHYTPHU TeNJION30/ISIINOHHOTO CJI0sI?

1o/106/TUI[0BOYHAsT KOHCTPYKIIUS

TerUIOU30JISIL{UOHHBIN C/T0N

+BeTPO-THU/IPO3all[UTHast MeMOpaHa

3alUTHO-[IeKOPAaTUBHBIN SKpaH

Yto co00¥ mpejCTaB/IsieT YCTAaHAB/IMBaeMble HA MOJKOHCTPYKI{HH 3/1eMeHTbI, BbITIO/THAIOIIIHe
apXuTeKTypHble (YHKIUHM, a Takke (YHKIUM 3alMThl YTeIUIMTEeNIs W/WIM CTeHOBBIX
KOHCTPYKIMI 3[jaHusi OT aTMocdepHbIX BO3/JeHCTBHH, BOCIPUHUMAIOIHEe H Iepejarolue
BeTPOBbIe HAarpy3Ku?

1o00/TMIIOBOYHAsT KOHCTPYKLIUS

TerJIOU30/ISILIUOHHBINA C/IOU

BeTPO-THAPO3aIUTHast MeMOpaHa

+3allUTHO-ZIeKOPAaTUBHBINA 3KpaH

Yro codom MNpeacCTaB/JadAeT MeTa/IV/IMYeCKadA HITYyYHad A€Ta/Ib HOAOGJ’[HHOBO‘[HOﬁ KOHCTPYKIIMH,
3aKperjiieMad Hd OCHOBAHHUHU OJHHUM W/IM HECKO/IbBKHMH (HO HEO6X0}]I/IMOCTI/I) dHKe€paMu "
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yAep>XKHBawlias HalpaB/soIllde Ha OoNpeAe]eHHOM PacCTOSIHMU OT OCHOBAHMs, Nepejarolas
yepe3 aHKepHbIe KpellJIeHUA Harpy3KH Ha CTPoUTe/IbHOe OCHOBaHHe?

+ KPOHILLUTENH

Harpas/IsoLLas

BCIIOMOTaTe/IbHbIA IPOPUITb

aHkep

Yto coboii nmpejcTaB/iIsAeT MeTa/l/IMYecKas JTUHeHHast eTa/ib MoJ00/IMI0BOYHON KOHCTPYKLIUH,
npejHa3sHAYeHHasA [/IA KpeIleHHil K Heill 3/IeMeHTOB OO0/IMIOBKH, BOCIHPHHHMAOIAsA
Harpy3KH, /el CTBYIOIHE Ha 00/IMIIOBKY, Y Mepe/jalolas UX Ha KPOHIITEeHHbI?

KPOHIITeNH

+ HampagJisitoLas

BCIIOMOTaTe/IbHbIN TTPO(UIIb

aHKep

Yto co00i mpeicTaBAsAeT MeTa/UIMYecKas /[eTalb 000/ IMIOBOYHON KOHCTPYKIIHMH,
npeAHa3HAYeHHAs /i/IA BHINO/IHEHHUs Pa3/IMYHOr0 Pojia MPUMBIKAHUI, COeAMHEHHI 3/IEMEHTOB
00/IMIIOBKH M T.I1.?

KPOHIITeNH

HaTpaBJIstoLast

+ BCIioMorare/ibHbIN TTPO(UIIb

aHKep

Yrto co00ii mnpejcTaB/sAeT 3/IEeMEHT HaBecHOW ¢acajHOH CHCTeMbl, 3a/ie/IbIBAEMbIH B
CTpOUTEe/IbHOEe OCHOBaHHe, TpeJHAa3HAYeHHbIH /I  KpeIUIeHHs1 TOA00/IHI[0BOYHOM
KOHCTPYKIIUH, YTeI/IuTe/Isl U APYTruX 3/IeMeHTOB?

KPOHIITENH

HaTpaBJIsoLast

BCIIOMOTaTe/TbHbIN MPOhUIbL

+ aHKep

Yrto co00M mnpejCTaB/sAeT JIUCTOBBbIE H3/e/IHA, COCTOSIIHE M3 HECropaeMoro THIICOBOr0
CepjeYHNKa, BCe IUIOCKOCTH KOTOPOro KpOMe TOpPLEBbIX KPOMOK OO0/IHMI[0BaHbI KapTOHOM,
NMPOYHO NPUK/IeeHHBbIM K Cep/ieUHUKY?

+ JINCTBI TUTICOKAPTOHHBIE

JIUCTBI TUTICOBOJIOKHUCTbIE

KOMIIO3UTHbIe TIaHe/ N

(hanepa

Yrto co0oii mpeAcTaB/isieT THNCOKAPTOHHbIE JIUCTHI, MPUMeHseMble MPeUuMYIIeCTBeHHO [JIsi
BHYTPeHHeH OTAe/JKU 3[AaHMIl M TNOMeIleHHH C CyXHM M HOPMa/bHbIM BJ/IA)KHOCTHBIMH
pexxumammu?

+ I'KJI

I'KJIB

I'KJIO

I'KJIBO

Yto co0oii mpeAcTaB/IsieT THICOKAPTOHHbIE JIMCThI, UMeIII[ie OHWKEeHHOe BO/OIOI/IOIeHHe
(Menee 10 %) u o0s1aparoIHe MOBHIIIEHHBIM CONPOTHB/IEHHEM NPOHUKHOBEHHUIO BJIaru?

I'KJT

+ I'KJIB

I'KJIO

I'KJIBO
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Yro co00ii  mpejcTaB/isieT  TIUNCOKAPTOHHBIE  JIUCTHI,  oO/jajaomue  OosibIIeH
COMPOTHB/IAEMOCTHI0 OTHEBOMY BO3/[€HiCTBHIO, YeM 00bIUHbIe?

I'KJI

I'KJIB

+ T'KJIO

I'KJIBO

Kakoii maTepuas npejcraB/isieT c000H MUIaCTUKOBYI0 WIH MUHEPA/TbHYHO IUVTUTY

TOJ/IIMHON 2-5MM, MOKPBITYI0 C 00€UX CTOPOH A/JFOMHUHHEBBIM JIUCTOM TOLMHON 0,5MM C
3al[UTHOM IJIEHKOHM ¥ aHTUKOPPO3HOHHBIM 3allIMTHBIM C/10eM?

+ KOMIO3UTHAs allOMHH1eBasi TlaHeslb

C3H/BUY MaHe/ b

TMIBX MaHe/ b

Yrto co00i mpejACTaB/IsieT CMeCh APeBeCHON CTPY)XKH, Pa3MOJIOTOM B MYKY M MOJMMEPOB C
KpacUTe/IsIMH M CTadW/IM3aTopamMu?

+IpeBeCHO-TIJIACTUKOBBIA KOMITO3UT

(hanepa

JpeBeCHO-BOJIOKHUCTBIE TUTUTHI

I PEeBECHO-CTPY KeUHbIe TITUThI

Kakoii Bi/] I0T0/1Ka Mpe/iCTaB/IeH Ha PUCYHKe?
, TR

+ TIOABECHOM TOTOJIOK TI0 [IePeBSHHOMY Kapkacy W3 OpYyCKOB TIPSMOYTOJBHOTO CeueHUs C
3aKperieHHbIMU Ha HeM TMIICOKapTOHHBIMU, TUTICOBOJIOKHUCTBIMU JTUCTaMU

TO/IBECHOM TOTOJIOK 0 MeTaJIMueCKOMYy KapKacy C 3aKperuleHHbIMU Ha HeM TUICOKapTOHHBIMHU,
TMIICOBOJIOKHUCTBIMHU JTUCTaMU

TO/IBECHOM TOTOJIOK MO MeTa//InyeCcKOMY KapKacy 3akperyieHHbIMU Ha HeM 3BYKOIIOTJIOLLAIOLUMU
WU 1eKOPAaTUBHBIMU TMIICOKAPTOHHBIMU TJIUTaMHU

T0/IBECHOM MOTOJIOK TUMa « ADMCTPOHI»

Kakoii Bu/| I0TO/IKA NpeACTaB/ieH HAa pUCYHKe?

MOJBECHOW TIOTOJIOK TIO [IepeBSHHOMY KapKacy u3 OpYCKOB TIPSIMOYTOJIbHOTO CEUeHHs C
3aKperyieHHbIMU Ha HeM TUIICOKaPTOHHBIMH, TUTICOBOJIOKHUCTHIMU JIUCTaMU

+ TO/JBECHOU TIOTOJIOK T0 MeTa//TMYeCKOMY KapKacy C 3aKperyieHHbIMH Ha HeM THUIICOKAapTOHHBIMH,
TUTICOBOJIOKHUCTBIMU JTUCTaMU

M0/IBECHOM TOTOJIOK 0 MeTa/UTMYeCKOMY KapKacy 3aKpeIJIeHHbIMA Ha HeM 3BYKOIIOT/IOLIAI0LUMU
WY [1eKOPaTUBHBIMU TUIICOKAPTOHHBIMU IVIUTaMU

TI0/IBECHOM MOTOJIOK THNA « ADMCTPOHI»
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Kakoii BU/] I0T0/IKa MPeACTaB/IeH Ha PUCYHKe?

MOZIBECHOM TIIOTOJIOK IO flePeBSHHOMY Kapkacy W3 OpyCKOB IIpPSMOYIOJBHOTO CeYeHHs C
3aKper/ieHHbIMY Ha HeM I'MIICOKapTOHHBIMU, TMIICOBOJIOKHUCTBIMU JIMCTaMU

MOJBECHOW MOTOJIOK 0 MeTa//INueCKOMYy KapKacy C 3aKpeIUlIeHHbIMH Ha HeM TMIICOKapTOHHBIMY,
TUTNCOBOJIOKHUCTBIMU JIACTaMU

+ I10/IBeCHOM ITOTOJIOK 10 MeTa//INUecKOMy KapKacy 3aKkperyleHHbIMU Ha HeM 3BYKOIIOIJIOLA0L{UMHU
WU [1eKOpaTUBHBIMU FMIICOKAPTOHHBIMU IVIUTaMU

TN0/IBeCHOM TIO0TOJIOK TUIAa « ADMCTPOHI»

Kako# BHJ| I0T0/IKA NpPe/CTaB/IeH Ha PUCYHKe?
[ ]

KaCCeTHBIU
peeuHbIii

+ pellieTYaThIN
HaTsDKHOU

Kakoii BU/] I0TO/IKa MPeACTaB/IeH Ha PUCYHKe?
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HEGYLLMA NPODHNL
T24-38

MAGBEC AN

TIGNEPE-HBIR NPOOUTE
T24-29

+ KaCcCeTHBIM MOTO/I0K

peeyuHbIii TOTOJ/I0K

pellieTyaThIii MOTOJI0K

HATSDKHOU TTOTOJIOK

Yto co00il mpe/jcTaB/sieT KOHCTPYKIMA M3 IMOJIOTHHINA, 3aKpeIUIEHHas Ha MeTa//InYeCcKOM
(ayTIOMHHMEBOM) WIH IVIACTUKOBOM npoguie (6arere) moj 0CHOBHBIM MOTO/IKOM?

KaCCeTHBbIH MTOTOIOK

peeyHbIi TI0TOJI0K

pelleTyaThlii MOTOJIOK

+ HaTsDKHOM MOTOJIOK

Pa3pnen 4. CoBpeMeHHbIE KPOBe/JILHbIE MaTepHaJibl M TexHo10ruu. Il1ockue KkpoBian. CKaTHbIe
KpoB/jan. Marepuajbl I CBeTONPO3PAYHLIX KOHCTPYKIUN. OKoHHbIe cucTeMbl. COTOBLIH
noukapbonar. Tpuniekc.

Bblbepume npasunbHblli omeem

Yrto cobo0ii mpejcTaB/AsieT CMOCOOHOCTH MPOTHBOAEHCTBOBATH (PM3MYECKHMM Harpy3kKaMm, Kak
AVHAMH4YeCKMM (HampuMep, NOPBIBBI BeTPa, HAMoOp /[JO0X/JfA, y/Aapbl TIPajuH), TaK H
CTaTHYeCKHM — Macca CHera B 3UMHee BpeMs?

+ MPOYHOCTH MOKPBITUS

TeXHOJIOTUYHOCTh

MOPO30CTONKOCTb

JIONTOBEYHOCTh

YTo co00ii mpeACTaB/IsieT COBOKYMHOCTH (PaKTOPOB, XapaKTEePU3YIOIIUX MPOCTOTY MOHTa)Ka H
NMoC/Ie/[yIoIero 00C/Iy)KMBaHUA U PEMOHTA KPOBJIH?

TPOYHOCTD TTOKPBITHS

+ TeXHOJIOTUYHOCTh

MOPO30CTOMKOCTb

JIOJITOBEUHOCTh
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YTo co00ii MpeACTaB/ISIT KOJIMYECTBO I[UK/I0B 3aMOPO3KH ¥ OTTaHMBaHHUs, KOTOPOe KPOBJis B
COCTOSIHUM MepeHecTH 0e3 MoTepH 3alUTHbIX CBOMCTB?

MPOYHOCTb TIOKPBITUS

TeXHOJIOTUYHOCTh

+ MOpPO30CTOMKOCTb

JIOJITOBEUHOCTh

Yto coboi mpe/jCcTaB/isieT CONMOCTABUMOCTh TPYAOBBIX M (PMHAHCOBBIX 3aTPaT HAa yYCTPOWCTBO
KPOBeJIbHOT0 KOBPa CO CPOKOM €ro CIy»X0bI?

TPOYHOCTb TTOKPBITUS

TEeXHOJIOTUYHOCTh

MOPO30CTOMKOCTb

+ OOJITOBEUHOCTH

Yrto co00ii mpeAcCTaB/AeT CHOCOOHOCTH MPOTHBOCTOATH MPOHHMKAIOIIEH CIOCOOHOCTH BJIarv
MOJ; onpe/ie/IeHHBIM aB/IEHHEM B TeUeHHe 3aJJaHHOr0 MPOMe)XyTKa BpeMeHHu?

+ BOJ,OHEIIPOHHLaeMOCTh

Ouosiornyeckast CTOHKOCTb

XUMHYecKasi CTOWKOCTb

3BYKOIIOTJIOI[eHH e

Yto 000l TpeACTaB/IsieT CIOCOOHOCTh TMPOTHBOCTOATH BPEJHOMY  BO3/€HCTBHIO
MHMKPOOPraHHU3MOB U THHEHHI0?

BO/IOHEIPOHHUI[AEMOCTb

+ OMo/I0TMYeCcKast CTOMKOCTh

XUMHUYeCcKast CTOMKOCTb

3BYKOIIOTJIOLI[EHHe

Yrto co0oil mpejcTaB/isAeT YCTOWYMBOCTHh K arpecCHBHBIM BelleCTBaM, MOMAJaIUM Ha
KOHCTPYKIMY KPOBJ/IH U3 aTMOC(epbl HIH HHBIX HCTOUHUKOB?

BO/IOHETNIPOHUIIaeMOCTh

Ouosioruueckasi CTOHKOCThb

+ XMMHUeCcKasi CTOMKOCTh

3BYKOMOTJ/IOLeHre

Yrto co00¥ mpejCcTaB/AsieT CMNOCOOHOCTH H30/IMPOBAaTh BHYTPEHHHE TOMEIEHUs 3[AaHUA OT
BHEILHUX IIYMOB?

BO/IOHETIPOHUI[aeMOCTh

Ouosioruueckasi CTOHKOCTh

XHUMHYECKass CTOMKOCTD

+ 3BYKOIIOTJIOITeHH e

B Kkakoii cucremMe yCTpPOiCTBa KpOBe/b NMPUMEHSITCS OUTyMHbIe M OMTYMHO-IIO/IMMepPHBIe
Marepuassbl (TexHnosnacr, Yauduekc)?

+HaraBsieMbie

MeXaHuuecKre

bannactHble

CaMOK/IeroLL{Hecs]

Kakue cucreMbl KpOB/IM NPHMEHSIOT, KOI/ia Hecyljue KOHCTPYKLMH KpBbIIIU He
BbI/Iep)KMBAal0T HAarpy3Ky, a KOHCTPYKTHMBHbIe C/JIOM KPOBJM He IO03BO/IIOT NPHMEHUTH
NpUK/IeNBaHue IHAPOU30/ISILMOHHOr0 MaTepuia?

HarjiaBJsieMble

+MexaHUuecKue
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DaJutacTHbIe
CaMOKJICFOII[HECST

Kakue cucreMpl KpOB/IM HNPHMEHAKT [JJs1 CBOOOJHO YJ/I0XKEHHBIX 3/1aCTOMEPHBIX W/IH
TePMOILIAaCTHYHBIX MeMOPaH, Harpy)XeHHbIX raabKoi (50 kr Ha 1 m?)?

HarulaBJisieMble

MexaHuyeckKue

+bannactHble

CaMOKJIeIoLLeCst

Yrto coboii mpeacTaB/isieT INHPOKOEe TPEXCTBOpPYAToe OKHO, OOBIYHO PAacro/I0)KeHHOe BO
BHYTPEHHEM YIJIy M C/Iy)Kalljee [Jisi OCBellleHUsI MOMeIeHHi, 00pa30BaHHbIX MepecedyeHreM
AByX ¢vresiei goma?

+ Oep/IMHCKOe OKHO

budopuym

«OBIUMiA TJ1a3»

BeepHOe OKHO

Yto co0o0¥i MpeACTaB/IsIeT OKHO C ABYMsI MPO&éMaMHu, pa3jie/iEHHOe KOJIOHHOM H/IH CTOJIOUKOM
Oep/IMHCKOe OKHO

+ bucdopuym

«OBIUMiA TJ1a3»

BeepHOe OKHO

Yro coboii mpecTaB/IsieT 0KHO OBA/IbHOM ()OPMBI, PACII0/I0)KEHHOE HaJ/l IBEPHBIM MPOéMOM?
Oep/IMHCKOe OKHO

oudoprym

+ «OBIUMM IJ1a3»

BeepHOe OKHO

Yto coboi mpeAcTaB/isieT 0KHO, BEPXHSSl YaCTh KOTOPOr0 COCTOMT M3 PACIo/I0KeHHbIX BeepoM
CEeKTOpOB?

Oep/IMHCKOe OKHO

oudopuym

«OBIUMiA TJ1a3»

+ BeepHOe OKHO

Yto co00¥ NMpejCTaB/IsieT HIUPOKOE, TPEXUACTHOE apOYHOE OKHO?
+ BeHel[MaHCKoe (Ta/iiaZiuaHCKoe) OKHO

MaHCapJHOe OKHO

Me30HMHHOEe OKHO

CITyXOBO€ OKHO

Uto co0oii mpeACTaB/IsAeT 0KHO, CIIELHA/IBHO CO3/JaHHOE /I/Isl Paclo/I0KeHUs1 HAa KPbIIe 3/[aHusA
U TpeJHa3HaYeHHOoe /I/IA OCBeleH!sI MaHCapAbI?

BeHel[MaHCKoe (TajyiaZiIiaHCKoe) OKHO

+ MaHcap/iHOe OKHO

Me30HUHHOEe OKHO

CJTyXOBOE OKHO

Yto co00ii mpeACTaB/IsieT OKHO, PACIO/I0OKEHHOE HA/i OCHOBHBIM PAJOM OKOH, JJIsl JIy4IlIero
ocBelleHun?

BeHelllaHCKoe (Ta/iiaZjuaHCKoe) OKHO

MaHCapZiHOe OKHO
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+ Me30HHHHOe OKHO
C/IyXOBOE OKHO

Yro coboii mpe/cTaB/IsieT OKHO Ha CKaTe KPBIIIH, YepAauyHoe OKHO?
BeHellraHCKoe (Ta/iiaZjuaHCKoe) OKHO

MaHCapZiHOe OKHO

Me30HMHHOe OKHO

+ C/IyXOBO€e OKHO

Yro co0oii mpejcTaB/iseT 3IIeMeHT CTeHOBOW W/IH KpPOBe/JbHOW  KOHCTPYKIWH,
NpefjHa3’HAYeHHbIH /I COOOIeHHMs  BHYTPEHHHX IOMEIeHHH C  OKPY)KaloIuM
NMPOCTPAHCTBOM, €CTeCTBEHHOI'0 OCBelleHUs MOMeIlleHHH, WX BeHTW/IALMH, 3alUThbl OT
aTMoc(epHbIX, HIyMOBbIX BO3/ieliCTBUI?

+ OKHO

JiB€Pb

BOpOTa

Kakoii MaTepua/l mpejCcTaB/sieT C000H MoJible TMpo3payHble, TOHHPOBAHHbIE WM Oesble
CBeTopaccerBaloLIye MaHe/ M IMMPUHOMN 10 2,1 M U A/MHOM 0 12 M?

OprCTeKJI0

+COTOBBIM ITOTMKapOOHAT

KOMITO3UTHBIE TIaHe/ T

TPHIIEKC

Yrto mpeAcTaB/isieT MHOTOC/IOHHOE CTeKJIO (ABa WM 0o/iee OpraHMYecKHMX W/IM CHIHKATHBIX
CTeK/la, CK/JIeeHHble MeXJy C000ii crHenHajbHOM  TOJUMEPHOH  IUIEHKOW  W/IH
(doTooTBEpPIKTaEMOI KOMITO3UIHEH, CIIOCOOHOI MPH y/jape y/iepXXUBAaTh 0CKOJIKH)?

OPICTeKJI0

COTOBBIM ITOTMKApOOHAT

KOMIIO3WTHbIE TaHeu

+TpUIlIeKC
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2 OHEHUBAHMWE IITMCBbMEHHbBIX PABOT CTYAEHTOB

2.1. OueHUBaHUEe MUCbMEHHBIX PadOT CTYAHTOB,
perjiaMeHTHpyeMbIX YUeOHbIM IJIaHOM

[TucbMeHHBIX paboT, pernaMeHTUPYEeMbIX YueOHBIM TJIaHOM He TpelyCMOTPEHO.

2.2. OueHUBaHUE MHUCbMEHHBIX PadOT CTYAEHTOB,
He perjiaMeHTHPYyeMbIX YUeOHbIM IJIaHOM

BoinosiHeHHe NPAaKTUYECKOro 3a/laHUsA Ha TeMy:
«CBolCTBa U NPUMeHeHHe COBPeMeHHbIX CTPOUTEe/IbHbIX MaTepraioB»

B Hauane yueGHOro cemecTpa CTy/IeHTy BbIIaeTCs WH/AWBU/ya/ibHOe 3aj/laHue, KOTOpPOe COJep)KUT Ha3BaHHe COBPEMEeHHOTO
cTpouTe/ibHOTO Martepuasna. CTyZieHTy HeobX0JWMO pacCMOTpeTb CBOMCTBA MaTepuasa (ZOCTOMHCTBA W HeAOCTaTKH), 06/acTv ero

MNpUMEHEHHS].

HpaKTI/IIJECKOe 3dIdHHE€ Ha TEMY: «CBoucTBa U IMpUMEHEHWE COBPEMEHHLIX CTPOUTE/IbHBIX MaTe€pHUd/IOB»

Tabsuria 4 — ®opmMupyeMble KOMITETEHITUM (MM UX YaCTH)

Koa n HamMmeHOBaHYe KOMIIETEeHLIUN Kop v HauMeHOBaHWe MHAMKATOPA JOCTUKEeHUS O1leHOYHBIE
KOMIEeTeHLWH (YaCTA KOMIETEHLIVN ) MaTepuasbl U
cpe/JCTBa
OITK-3. Crioco6eH MpUHHUMATh PellieHus B OITK-3.1. OnmcaHure OCHOBHBIX CBefleHH 00 oObekTax U Ipoliieccax | 3alljydTa MPaKTUueCcKoro
HPOCI)ECCI/IOHHJILHOI';I C(Jpepe, HCII0JIb3y4 HpOCl)ECCHOHﬁ]'IbHOﬁ AeATe/IbHOCTH  TMOCPeACTBOM  MCII0/Ib30BaHUA 3a/laHUs (KOHTPOJ’IBHbIe
TeopeTHYeCcKre OCHOBbI 1 HOPMaTUBHYIO 6a3y npoeCcCOHaTbLHOU TePMUHOJIOTUU BOMPOCH)
CTPOMTEJILCTBA, CTPOUTE/IbHOU UHYCTPUU U OTIIK-3.8. Bpibop cTpoWTE/NbHBIX MAaTepHasioB [ CTPOMTENbHBIX
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JKU/TUIHO-KOMMYHAJ/IbHOI'O X0351CTBA

KOHCTPYKLUH (M3[e/1i1)
OIIK-3.9. OmnpepesnieHne KauecTBa CTPOMTE/bHBIX MaTepUasioB Ha
OCHOBE 3KCIepUMeHTa/IbHbIX MCCIeJ0BAHUN UX CBOMCTB

IlepeueHb mem npakmuuecko20 3a0aHus

TTon6op BapuanTa 3aiaHus BeinosHsercs o [IOCJIEJHEN II®PE 3aueTHOM KHUKKH

Bapuanr 1 — CoToBbIii osmMKapOoHar;
Bapuant 2 — Tpuruiekc;

Bapuant 3 — CaiiguHr;

Bapuant 4 — C3HBUY-T1aHe H;

Bapuanrt 5 — ['uncokapToH;

Bapwuanr 6 - Terubiii 6pyc;

BapuaHT 7 — BricoKkornpouHbie OeTOHBI;
BapuanTt 8 - CamMoyTuioTHsIrOLHeCst OeTOHBI;
BapuaHnt 9 — fuencTbie ry1acTMacchl;
Bapuanrt O - IleHomosmypetaH.

KoHTpo/IbHbIe BOTIPOCHI /17151 coOece1oBaHUS TI0 3all[UTe IMPAKTHUEeCKOTro 3a/IaHus:
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1. YkauTe BepHY0 (hopMyJly repecueTa ITPOYHOCTH ipeBeCUHbl Ha BJaXXHOCTb, paBHOU 12%.
R, =R,(1+a(W-12))
R,=R,(1-a(W-12))
R,=R,(1+a(W +12))
R,=R,(1-a(W+12))
2. YKaXuTe, 110 Kakou popMysie oripe/ie/isieTCsl UaCTHBIM OCTAaTOK 3arlo/IHATE/Isl Ha CUTaxX.
a, =100

i

+ m
A =a,s+a 5 +..q
— A2,5+A1425+A0.63+A0.315+A0.14

100

3. Kak ompe/iesisieTcst KOJMUeCTBO TPOTHBOMOPO3HBIX /100aBOK /171sT 0eTOHUPOBAHUS
KOHCTPYKLIMI B 3MUMHee BpeMsi?
+ onpefe/nseTcs B IIPOLieHTaX OT MaccChl LieMeHTa B [lepecueTe Ha CyXoe BellecTBO, B 3aBUCUMOCTH OT
CpeJHeCYyTOUHOM TeMIiepaTyphbl BO3yXa
onpeze/seTcs B IPOLjeHTaX OT MacChl LieMeHTa B [lepecyeTe Ha CyX0e BellleCTBO, B 3aBUCHUMOCTH OT
00BbeMa KOHCTPYKLIUU
oripefiesisieTcsi 1o TabmiaM B BU/le PUKCUPOBAHHOTO 3HAUEHUS [I7Isl OTIpeZie/IeHHON MapKu OeToHa, B
3aBUCUMOCTH OT CpeJJHECYTOUHOU TeMIiepaTyphl BO3Ayxa
oripefiesisieTcsi 1o TabimiaM B BU/le PUKCHPOBAHHOTO 3HAUEHUS [I7Isl OTIpeZie/ieHHON MapKu OeToHa, B
3aBUCUMOCTH OT 00beéMa KOHCTPYKLNU

4. Kakoil HOpMaTHBHBIM [JOKyMEHT perjiaMeHTHpYyeT MeTO/, UCTIbITaHUsI CTDOUTE/TbHOTO
Marepuasna?
Csog, IIpaBun
+['OCT. MeToAb!I UCTIBITAHUM
CHull

5. Ha3oBuTe UCXOZHbIe JaHHBIE [IJis1 BBITIOJIHEHHS pacueTa COCTaBa BBICOKOIIPOUYHOTO OeToHa.

6. KakviM 06pa3omM MO>KHO MPOBEPUTh MPaBU/IbHOCTD BBITTOJIHEHHOTO pacueTa?

7. Kak Ha3biBaeTcs repro/; 00paboTKy ¥ (hopMammu3aliiy UCITbITAHUN CTPOUTETBHBIX
MaTrepuasoB?

8. Kakue cbipbeBble MaTepHasIbl UCTIOb3YIOTCS [/l TIO/TyUeHHs] CaMOYTIOTHSTFOIIMXCST 0€TOHOB?

9. HaszoBuTte coBpeMeHHble OpraHriueCcKue TeryIoM30/sLMOHHbIe MaTepyaslbl.

10. YUto Takoe aHTUIMpeHbI? B Kakux C/iydasgsXx OHU NPUMEHSIIOTCS?

M
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Tabmuia 5 — KpuTtepuu o1jeHKU MPaKTUUeCKOoro 3aJjaHus

KomumuecTBo 6aioB
IToka3arenu
MUHHMaJTbHOE MaKCHUMaJIbHOe
CobJttofieHre cpoKa BBITTOTHEHUS 5 .
MPAaKTUYeCKOT0 3aZlaHus
CtpyKTypa v coziep>kxaHue ) :
MPAaKTUYeCKOTO 3a/laHuUsI
CobroieHue rpaBusi ohopMieHust 5 c
MPAaKTUYEeCKOT0 3aZlaHusT
OTBeThI Ha BOTIPOCHI MPH 3alIUTe 5 .
MPAaKTUYEeCKOT0 3aZlaHus
Ntoro: 8 20

Kpurtepun oueHrBaHus C(OPMHPOBAHHOCTHM KOMITETEHLIMMA Tpe/CTaB/eHbl B

Tabnwurie 6.

Tabmmiia 6 — Kpurepuu olieHKH chopMHUPOBAHHOCTH KOMITETEHLIUM T10 IMPaKTHUUeCKOU

pabore

Kpurepuu orjeHrBaHus ChOPMUPOBAHHOCTA KOMITETEHI[UM
(uacTu KOMITeTEHIUN)

Ha 6a30BOM YPOBHE Ha TTOBBIILIEHHOM YPDOBHE

Koz v HaumeHOBaHUe UHAUKATOPA

COOTBETCTBYET COOTBETCTBYET
AOCTHKEeHH KOMIIEeTeHIITN (qaCTI/I COOTBETCTBYET OL|€HKE

KOMHETQHL[I/II/I) «YIOB/IETBOPUTEITHHO» OLleHKe «XOpOoI1lI0» OLleHKe «OT/ITMYHO»
y P 65-85% ot 86-100% ot
50-64% ot
MaKCHUMaJ/IbBHOT'O MadKCHUMaJ/IBHOT'O
MaKCHUMabHOTO Oasia
Gana Gana

OIIK-3.1. Bnazeer matepuanom | Bnazeer Bnageer
OmnucaHue OCHOBHBIX CBeZIeHHWH | TI0 TeMe (MO>KeT MaTepHasoM Io MaTepuaaoM o
00 obbeKTax u mporieccax no/00path Teme (MOXKeT Teme (MoXxeT
npo¢eCcCUOHATbHOU COBpEMeHHbIe noj06path nojj06pathb
JesITeIbHOCTU TOCPeICTBOM MaTepua’bl), HO CcoBpeMeHHbIe COBpeMeHHbI!
VCTIOTb30BaHUs WCTIbIThIBAET MaTepHaJibl), HO MaTepuan),
rpodeccroHanbHON 3aTpy/JHeHUs B WCTbITHIBAET cobupaer u
TePMUHOJIOTUU TOUCKe U aHaju3e 3aTpy/iHeHUs B CUCTeMaTH3UpyeT
OIIK-3.8. vHbopMaLuu Ais TIOUCKE W aHa/lu3e | UCXO/IHbIE [lJaHHbIE,
Bbi60p cTpouTe/NbHBIX pelLieHus vHpoOpMaLUK 151 | BEIOMpaeT — MeTO/bI
MaTepHrasioB [ijisi CTPOMTE/bHBIX | TIOCTaB/IeHHOM pelilieHust pelilieHus,
KOHCTPYKLMH (U37e/ni) 3a/lauM, J0IycKaeT M0CTaB/IEHHOU BBITIOJIHSIET
OIIK-3.9. OIITHOKH 3a/1auM. TpakTUyecKoe
OnpejeneHre KauecTBa cofiep>katesnibHOro U | PaccmatprBaer 33/laHue C Y4YeToM
CTPOUTE/bHBIX MaTepUasoB Ha 0(hOpMHUTE/IECKOTO BO3MOXXHbI® roKasaresen
OCHOBe 3KCIepUMeHTaIbHbIX Xapakrepa. BapUaHThI KauecTBa
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WCC/eJOBaHUM UX CBOWCTB pellleHUs 3a/jaul, | CTPOUTE/bHBIX
HO 3aTpy/IHeTCsl | MaTepuaioB
CaMOCTOSITE/IbHO
BbIOpATh
ONTUMAabHBIN
BapHUaHT.
Ncnonb3yer
CyLLeCTBYIOLL[1e
HOpPMaTHBHbIe
JOKYMEeHThI Py
odopmieHUn
paboThI.

3 OIIPEJEJIEHUE PE3YJIBTATA
IMPOMEXYTOUYHOWM ATTECTAIIUA

cDO];)M{:I HpOME)KYTOqHOﬁ daTTeCTaliyu 110 JUCLHUILJIMHE 3dauem.

OLEHOYHBIE MATEPUAJIBI 1 CPEACTBA [JI51 IIPOBEPKU
CO®OPMNPOBAHHOCTHU KOMIIETEHIIU

Ko 1 HaiMeHOBaHHe KOMIIeTeHI[HH

OIIK-3. CrnocobeH TpUHMMAaTh pellieHUs B TIpodeccHoHaNbHOU cdepe, UCIOMb3Ys
TeopeTHUeCcKre OCHOBbl M HODMAaTUBHYIO 0a3y CTPOUTENbCTBA, CTPOUTETHLHON
VH/YCTPUU U XKUUIHO-KOMMYHAJ/IbHOT'O X035I1MCTBa

I[TpuMepsI 3aaHUM

Saﬂ;aHI/lﬂ 3dKPbLITOro THUIIA

Bbi6epume o0uH npasu/ibHbIU eapuaHm omeema:

1. Kako¥ Mmarepwan mpeicTaByisseT coOOM Io/ble MpO3pauHble, TOHUPOBAHHbLIE WJTH
Oesible CBeTOpacCerBaloIMe MaHe/ M IUPUHOH /10 2,1 M 1 fyiHoM 10 12 M?

OprCTeK/I0

+COTOBBIM MMOTMKApOOHAT

KOMITO3UTHBIE TIaHe/ U

TPUILIEKC

3ajiaHMs OTKPBITOr0 TUIIA

Hatime pazeepHymbiii omeem Ha 80npoc:
2. IloHaTHe ¥ BUbI KepaMUUYeCKUX MaTepuasioB.

[TpaBUIBHBIN OTBET:

Kepamuueckrie Martepuaibl — 5TO MCKYCCTBEHHbIe KaMeHHbIe MaTepHhalibl,
ToJiyuyaeMble U3 TJIMH WM UX CMecel C MUHepa/IbHbIMU M OpraHUuecKUMH /j00aBKamMu
nmyTeM (hOpMOBaHUs U MIOC/eIYIOIIero 00>Kura npy BLICOKUX TeMIiepaTypax.

KepaMI/I‘—IECKI/Ie MaTepHaJIbl AeJIATCA 110 IIPU3HdKAM:
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- Ilo cTpyKType: C TIOPHUCTBIM uepernkoM (KUPIUY OOBIKHOBEHHBIM, KUPIINU
Ty CTOTeJIbIM, KAPIHUY JIETKWH, MyCTOTe/Ible KaAMHU, Yepenuiia, 00/MII0BOYHbIEe TI/TUTKH
IS CTeH, TPYObI) M C TIZIOTHBIM (CITEKIIIAMCST) UePerkoM (JOPOKHBIM KUPIHUY, TTATKH
JJ1s1 TIOJIOB, CAaHUTapHbIX apgop).

- [lo Ha3HaueHutO: /7151 CTeH (KUPMUU U KepaMUuecKre KaMHK); /17is1 00/TULIOBKU
dacasoB (JIUI[EBOM KUPITUY U KaMHH, TIJIMTKH); i1 BHyTPeHHEeW OOJIUI[OBKU CTEH U
T0JIOB (TJIMTKW); [JIS1 TIepeKPBhITUM (MyCTOTesble KaMHH); [/1s1 KPOB/M (depernuua); [/1st
CAHWUTAPHBIX KOMMYHUKAL[WH (JOPOKHBINA KAPMIUY, TPYOBI U T.I1.); [/ TETI/ION30JISL[UU
(/rerkuit Kupry, hacoHHbBIE W3/e/IHsl); 3aTI0JTHUTE/TH [I/Is JIETKUX 0eTOHOB (Kepam3uT,
arJIoropuT).

3. [ToHATHE U BU/BI BSUKYIUX BELECTB.
[IpaBU/IbHBIN OTBET:

BspKyliile BelljeCcTBa B HCKYCCTBEHHBIX KaMeHHbIX Marepuasiax (0OeToHax,
pacTBOpax) C/Iy’)KaT CBSI3YIOLLIMM BeleCcTBOM (KjieeM) [Jisi CBSI3bIBaHUSI B e[UHbBIN
KOHIJIOMepaT OT/Je/IbHbIX ChIPbeBbIX COCTABJISIOLIUX.

BspKy1ue BelecTBa AesTCs 10 TTPU3HaKaMm:

- Tlo mpupope: opraHuyeckue, KOTOpble TepeBOJST B paboyee COCTOSIHUE
pacIiaBJieHWeM WM pacTBOPEeHHEM B OPraHUUECKHX >KAAKOCTSX (OUTYyMbI, JErTH;
MO/IMMEPbI; YKUBOTHBIM KJiel) U MUHepa/ibHble, KOTOPbIe 3aTBOPSIIOT BOJIOM, pexe -
BOJHBIMU pacTBOpPaMU CoJieid (TUIICOBbIe BSDKYILMe, BO3/yIHas W TUpaBauyecKast
W3BECTh, MOPT/IaH/ILIEMEHT U ero Pa3HOBU/JTHOCTH, MarHe3uaabHOe BSDKYIIEe).

- To criocobHOCTH TBEpPZAETb M COXPAHATH MMPOYHOCTD: BO3/AYIIHbIE - CITOCOOHBIE
3aTBep/ieBaTh U JIJTUTE/IbHOE BPEMSI COXPaHATb MPOYHOCTh TOJILKO Ha BO3/YXE;
TU/IpaBIMUeCKre — CIIoCOOHbIe TBEpPAETb U JJTTebHOe BPeMSI COXPaHATH ITPOYHOCTh
He TOJIbKO Ha BO3/[yXe, HO U B BO/Ie; BSDKYII[Me aBTOK/IaBHOT'O TBEep/IeHHUsI — BeIlleCTBa,
criocobHble B cpefie HaCBI[EHHOTO BO/SHOTO Tapa, 3aTBepZeBaTh C 0Opa3oBaHHEM
TIPOYHOT'0 1[eMeHTHOTO KaMHS.

JonosaHume

4. - MaTepuasl, TPe/CTaB/SIONIMN CO00l TMo/bie Mpo3payvHkbIe,
TOHHMPOBaHHbIE WK OeJible CBETOPACCEUBAIOIIMe TTaHe/d IIIMPUHOM /10 2,1 M U AJIUHOMN
0 12 m.

OTBeT: COTOBBII TOJMKAapOOHaT.

5. KOHCTpYKLMSl M3 TO/IOTHUILA, 3aKpeIyiéHHas Ha MeTa/VInYeckKoM (a/JFOMHUHUEBOM)
WIA T[UIaCTUKOBOM mipodusie (Oarete) 10 OCHOBHBIM TIOTOJKOM —  3TO

OTBeT; HAaTSHKHOM TMOTOJIOK.
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OxoHuaTesibHbIe  pe3y/bTaThl 00yueHusi (PoOpMUpPOBaHHS KOMIIETEHL[MI)
OTpeZlesIsIFOTCsl MOCPeJCTBOM TepeBosia 6asioB, HabOpaHHBIX CTY/E€HTOM B MpoLjecce
OCBOEHHUS JUCLIUIIIVHBI, B OLIEHKU:

— 0a30BbIi  ypoBeHb  C(OPMHUPOBAHHOCTA  KOMIIETEHI[UH  CUMTAEeTCs
JOCTUTHY ThIM ecu pe3yJibTar o0OyueHust COOTBETCTBYET OLIeHKe
«ymoBneTBopuTebHO» (50 10 64 peMTUHrOBBIX 6asioB);

— MOBBILLIEHHBI  YPOBEeHb  C(POPMHUPOBAHHOCTA  KOMIIETEHL[UM  CUMTAETCS
JOCTUTHYTBIM, €C/Id pe3ybTaT 00ydeHHs COOTBETCTBYET OLleHKaM «XOpoIio» (65-85
PEUTHHTOBbLIX 0a/l/IoB) U «OTAMYHO» (86-100 peMTHHTOBLIX 6asIoB).

4 TIOPSATOK ITPOBEJIEHNS IIOBTOPHOU
IMPOMEXYTOUYHOM ATTECTAIIUN

dopMa NMpoOMe>KyTOUHOM aTTeCcTalluu M0 AUCLUIIIMHE 3auem.

[ToBTOpHasi TIPOMEXYTOUHAas aTrTecTalusi M0 [JUCLUIJIMHE TMPOBOJUTCS C
HCTI0/Tb30BaHNEM 3aJJaHUM /151 OLIeHKW Ch)OPMHUPOBAHHOCTH KOMITETEHITM Ha 6a30BOM
YPOBHe T0 BCEM MO[yJiSIM, BXOASIIWM B CTPYKTYpPy [AWCLMIUIMHBI 3a CEMeCTp, MO
WTOraM KOTOPOTO CTY/IEHT UMeeT aKaJleMUUeCKYI0 3a/]0/DKEHHOCTb.

OueHouHble MaTepHaJdbl M CpeACTBA JAJs TNPOBeieHUs1 TOBTOPHOM
MPOMEXYTOUHOM aTTecTalid BBIOMPAIOTCS W3 YKC/Ia OLIEHOYHBIX CPEeACTB T10
Moy /isiM (pa3zesiaM), KOTOpble He OCBOEHBI CTY/I€HTOM.

IIpumeuanue:

JornosHuTelbHbIe KOHTPOJIbHbIE WUCHBITAHUS TIPOBOJAATCA [JjIs1  CTY[eHTOB,
HaOpaBimx MeHee 50 0amioB (B cooTBeTcTBUM C «Ilojlo)KeHHMEM O MOAY/IBHO-
PEUTUHTOBOM CUCTEMEY ).

Tabmuia 7 — Kpurepun orjeHKM C(OPMHPOBAHHOCTH KOMIIETEHI[UM TI0 TMOBTOPHOMN
MPOMEKYTOUHOM aTTeCTaLuu

Kputepuu ouieHvBaHus
cchopMHPOBaHHOCTH
KOMITeTeHLIUM (4acTH

KOMIIETEHLIN)

Kop v HauMeHOBaHMe WHAWKATOpa JOCTIKEHHS
Ha 6a30BOM ypOBHe

KOMIMEeTeHLWH (YaCTh KOMIETEHLIVN )
COOTBETCTBYET OL|eHKe

«3aUTeHO»
50-64% oT MakKCUMAa/TbHOT'O
Oasia
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OIlK-3.1.

OmurcaHye OCHOBHBIX CBeZieHHI 00 00beKTax U
Trpolieccax Npo(eccuoHaNbHOM /lesITe/IbHOCTH
TIOCPe/ICTBOM HCIT0/Ib30BaHUsI TTPO(ecCuoHaTbHOM
T€PMUHOJIOTHH

OIIK-3.8.

Bb160p cTpoMTe/IbHBIX MaTePHAIOB [I/st
CTPOUTE/IbHBIX KOHCTPYKLMH (M3/1e/1i)

OIIK-3.9.

OrmpesiesieHrie KaueCTBa CTPOUTE/IbHBIX MaTepHasioB
Ha OCHOBe 3KCTepUMeHTa/IbHbIX UCC/IeJOBaHUN HX
CBOICTB

CTyJeHT yCBOWI OCHOBHOE

cofiepkaHue paszesnoB
JUCIUIUIAHBI,  HO  WMeeT
rpobeJIb B YCBOEHUH
MaTepHaria, He
TIPEMSATCTBYOIIHE

JlanbHerIIIeMy 00yueHuro.
BiiazieeT MaTeprasioM 10 TeMe,
HO MCTIBLIThIBAET 3aTPYy/IHEHUS B
TIOUCKe U aHanm3e
vHboOpMaly [ijig  pellleHus
MOCTaB/IEHHOM 33/lauM.
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