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1. MACIIOPT PABOYEW ITPOIr'PAMMBI JUCHUILIUHBI

Tabnuua 1.1 OcHoBaHue AN peanusaluy AUCUMIIUHBbI

Kon HanpaBneHus NOAroTOBKHM/ CneuralbHOCTH 08.03.01
HanpasneHue noaroToBky/ crneyuanbHOCTb CTtpouTenbcTBo
VYposeHb 0Opa3oBaHust bakanaspuar
[on pazpaboTku/0OHOBNECHHUS 2022

Tabnuua 1.2 CTpyKkTypa AMCLMIIMHBI B COOTBETCTBHHU C YHEOHBIM MJIAHOM

Bunpl yueGHOM paboThl, BK/IKOYAs CAaMOCTOATEIbHYIO

Dopma obyueHus:

paboTy ofyyaroluXcsl U TPYAOEMKOCTh AUCLUMILIHHBDI OYHasl OYHO-3a04Has 3ao4Has
TpynoeMKoCTb AUCLUMNIIUHBI 3a4eTHbIX eIAMHHUL] 7
aKaaeMHUYECKHX
qac§5 s
KoHrakTHas AynuTopHas  |JIEKLMH 66
pabora, yac MPaKTHYECKHE 16
3aHSTHS
nabopaTopHbIH 32
NPaKTHKYM
BreayanTopHas
CamocrosTenbHas paboTa, 4ac 138
Tabauua 1.3 DopMbl KOHTPOJIS AUCUMITMHEI
Cemectp dopma obyyeHus:
1 opMa KOHTPOS
oYHas OYHO-3204Has 3a04Hasl
NepuOAbl KOHTPOJIS 5,6 cem
9Kk3aMeH (bl) 6 cem
3a4€T (bl) 5 cem
Kypcosast paboTa 6 cem

KYPCOBOM MPOEKT

WHIMBHAYAbHOE 3afaHre (KOHTPosIbHAs paboTa)

Tabauua 1.4 Buabl camocToaTe1bHOM paboThl

Dopma obyueHus

Bua camocTosaTenbHOM paboTsl|  Bun 3aHsaTus Tun nepuona OYHO-
ouHas 3a04Has
3a04Hast
Teopetnueckoe
[Toaroroeka K jeKLUUsAM Jlexuuu
o0y4eHue 74
[ToaroToBka K NpakTHUECKUM Teoperuueckoe
[IpakTryeckue
3aHATHAM obyueHue 6
[ToaroToBka k 1aGopaTopHOH Teoperuueckoe
JlaGopaTopHsie
paboTte o0yyeHue 32
OK3aMeHALHOHHbIE
[Tonroroeka Kk 3aueTy |3auer
CeCCHH 8
BrinonHenue KypcoBoi TeopeTtuueckoe
Kypcosas pabora
paboThl o0yueHue 8
OK3aMeHaUUOHHbIe
[ToarotoBka K 3K3aMeHy Ok3ameH
CECCHUH 10
Hroro 138




2. IEJb OCBOEHNS TMCIUTLINHEI

2.1. lenn 1 3a3a4n OCBOEHH S JUCHUNIHHBI

- hopMHpOBaHHE Y CTYAECHTOB MPEICTABICHHS O B3aUMOCBSI3U MaTepualia U KOHCTPYKLUHH, ONpeestoLen
BBIOOP M OMTHMM3ALMIO CBOMCTB BSDKYLLErO BELLECTBA, HCXOA U3 HA3HAYEHHMS JOJITOBEUHOCTH U YCIIOBUH

SKCITyaTauMu KOHCTPYKLIMH;

- U3YYEHHE COCTABOB, CTPYKTYPbl U TEXHOJOrMUECKUX OCHOB MOJTyUYEHHS! BSYKYLUMX BELUECTB C 3a1aHHBIMU
CBOMCTBaMHU;

- U3yUEHHE METOAOB KOHTPOJS KauecTBa BSLKYLLMX BELIECTB.

3amayu OCBOEHUS AUCUMITJIMHbI:

1. I/IBy'-ll/lTb CHUCTEMbI MOKa3aTeseH KauecTBa BSDKYLIMX BELIECTB H HOPMATUBHBIX METOAOB MX OIpEeacICHUs;
2. U3yunth TeXHOJOTHUYECKHE MpHeMbl GOPMUPOBAHHS COCTABA U CTPYKTYPBI BSKYLLHMX BELIECTB C LEJbIO
CO3/1aHus MPOLYKLUH C TpeOyeMbIMH CBOHCTBAMM;

3. Ioka3aTh BO3MOXKHOCTH ONTHMM3ALMKM CBOWCTB BSDKYIUMX BELLECTB NPOrpaMMHBIMU CPEACTBAMH Ha
KOMIbIOTEpE

[Iporpamma cocTasieHa B COOTBETCTBUH ¢ TpeGoBaHuaMU DenepanbHOro rocy1apcTBeHHOro
06pa3oBaTENLHOrO CTAHAAPTA BbICLIErO 00pa3soBaHus M0 HaNPaBIEHHIO NOArOTOBKH / cneuuanbHOCTH
CTpouTenbCTBO.

2.2. TlepedyeHb NIAHUPYEMBIX Pe3yIbTATOB 00y4YeHHSs NO JUCUHUIIMHE (MOLY.I10), COOTHECEHHDIX C
MJIAHAPYEMBbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTEIbHON NPOrPaMMBbI

Ta6auua 2.1 TepeueHb NaaHUpyeMblX pe3yibTaToB 00yHEHHUs MO AUCLMIUTMHE

Koa v HaMMEeHOBaHWE KOMMETEHLMH

Kopn M HaMMeHOBaHWe WHAMKATOPa JOCTHIKEHUST KOMIETEHLHH
(pe3ybTaT 0OCBOEHH)

[TK-1. KoxTponk npouecca [1K-1.1. OnpeneneHue napamMeTpoB paboThl GETOHOCMECUTENbHBIX
NPOM3BOACTBA OETOHOB C Y3JI0B B COOTBETCTBUU C TEXHOTOTMYECKHM PErIAMEHTOM
HaHOCTPYKTYpPUPYIOLIUMH
xomnonentamu (I1IC 16.095 OTD D)

[TK-1. KonTposnb npouecca [TK-1.2. KOHTpOJb TEXHOJOrMUYECKHX MapaMeTPOB MPOM3BOACTBA
MPOM3BOJACTBA OETOHOB C OETOHHON CMECH C HAHOCTPYKTYPHUPYIOLIUMH KOMITOHEHTAMH
HaHOCTPYKTYPHUPYIOLIUMH
kommnonenTamu (TIC 16.095 OT® D)

[TK-1. KoxTposnb npouecca [1K-1.3. Pa3zpaboTka TeXHUYECKOM AOKYMEHTaLMK Ha OETOHHYIO
MpoM3BOACTBa OETOHOB C CMECh C HAHOCTPYKTYPHPYIOLMMH KOMITOHEHTaMH
HaHOCTPYKTYPHPYIOLLHMH
xomnoHenTamu (ITC 16.095 OT® D)

[TK-3. OGecneyeHre BbIMOJHEHHS [1K-3.1. OnpeneneHue HeOOXOAUMBIX MPOM3BOACTBEHHbIX
CMEHHOTO 3aJaHus M0 MPOU3BOACTBY  [MOLLHOCTEH ISt TPOM3BOACTBA OETOHHBIX CMECEH C
OEeTOHHbIX cMeceH ¢ HAHOCTPYKTYPHPYIOLIUMH KOMIIOHEHTAMH

HAHOCTPYKTYPHUPYHOLLUMH
komnoHentamu (IN1C 16.095 OTD C)

[TK-3. O6ecneyeHure BbINOTHEHUS [TK-3.2. OnpeneneHue HEOOXOAUMOrO KOJIMUECTBA ChIPLEBBIX
CMEHHOI0 3aJjaHus Mo MPOU3BOACTBY  |MaTepHasioB, MHCTPYMEHTOB W OCHACTKHM [/l NPOW3BOACTBA
OETOHHBIX cMecel ¢ GEeTOHHON CMECH C HAHOCTPYKTYPHUPYIOLUMMH KOMITOHEHTAMH
HaHOCTPYKTYPHPYHOLIHMH

komnoHenTamu (I1C 16.095 OT® C)

[TK-3. OGecneueHue BbINOIHEHHUS ITK-3.3. KoHTposb 3arpy3Ku-BbIrPY3KU ChIPbEBbIX MATEPHATIOB Ha

CMEHHOIrO 3aaHus M0 MPOU3BOACTBY  [CMEHY
OETOHHBIX cMecel ¢
HAHOCTPYKTYpPHUPYIOLLHMHU
komnonentamu (IT1C 16.095 OT®D C)

[1K-4. ObecneyeHne U1KIa [1K-4.1. CocraBneHue nporW3BOACTBEHHOrO MJlaHa MPOM3BOACTBA




MPOU3BOACTBA OETOHHBIX cMecel ¢
HaHOCTPYKTYPUPYHOLIUMU
xommnoHeHTami (I1C 16.095 OT® E)

GeTOHHBIX CMeCel ¢ HAHOCTPYKTYPHUPYIOLUMMH KOMITIOHEHTaMH

[TK-4. ObecneveHue uuKia
NPOU3BOACTBA OETOHHBIX CMecel ¢
HaHOCTPYKTYPHPYIOLIHMH
komnoHeHTamu (I1C 16.095 OT® E)

[1K-4.2. Opranuzauus ocHalleH!s pabourux MECT HeOOXOAUMbIM
MHCTPYMEHTOM U 000pya0oBaHHUEM

[TK-4. Ob6ecneyenue uukna
NpOU3BOACTBA OETOHHBIX CMeceH ¢
HaHOCTPYKTYPUPYIOLLHUMHU
xomnoHeHTamu (TIC 16.095 OT® E)

[TK-4.3. OpraHu3zauus NOJHOIO UCMOJIb30BAHUS
MPOU3BOJCTBEHHBIX MOLIHOCTEH 000PYAOBAHHUS U BHEAPEHHE
pauMOHANbHBIX TEXHOJIOMMUYECKUX MPOLIECCOB

Tabnuua 2.2 — [naHupyembie pe3ybTaTbl OCBOSHUs JUCLHITIIMHBI 00pa3oBaTeIbHOM MporpamMmmsl

Kon v HaumeHOBaHUe WHOUWKATOpa
JOCTHIXKCHUSA KOMIIECTCHLUHUH

HanmeHoBaHuWe nokasatesisi OLeHUBaHUs (pe3ysibTara 06yueHHUs Mo
IUCLHUIIIIHHE)

1

2

[1K-1.1. OnpeneneHue napaMeTpos
paboTbl 6ETOHOCMECUTEIIBHBIX Y3/I0B B
COOTBETCTBUH C TEXHOJOIMYECKUM
pernamMeHToM

3naer: [IK-1.1. Hopmupyemble nokasarenu kauecTa 6eToHa U
OeTOHHOMN CMeCH B COOTBETCTBUM C TPEOOBAHUSIMH CTaHIAPTOB,
TEXHUYECKHX YCIIOBUH WIIM MPOEKTHON JOKYMEHTALMK Ha
KOHCTPYKUMHU KOHKPETHBIX BUAOB, AJIS1 KOTOPBIX MPEAHa3HaYeH
6eToH

VYmeer: TIK-1.1. Onpeaensts pacxon MaTepHanoB U BbIXOAA
6eTOHHON cMeCH C HAHOCTPYKTYPUPYIOLUMMH KOMIMOHEHTaMH B
ABTOMATH3UPOBAHHOMN CUCTEME YIPAaBICHHUSI

Wwmeer HaBbiku: [1K-1.1. TloaroToBky oT4ETHOW AOKYMEHTALMH

[TK-1.2. KOHTpOIb TeXHOJOrHHYECKHX
napameTpoB TIPOHU3BOJACTBA OETOHHOM
CMECH C HAHOCTPYKTYPHPYIOLLMMH
KOMMOHEHTaMH

3Haet: [IK-1.2. TpeGoBaHus cTaHAAPTOB MO ChIPLEBBIM
MaTepuanam

Ywmeer: [1K-1.2. PaGoTarh ¢ MCMONHUTENLHOM [OKYMEHTALUEH B
YCTaHOBJIEHHOM MOpPsAKe

Uwmeer naebiku: [1K-1.2. KonTpons pabotsl 06opyaoBaHus

[T1K-1.3. Pa3paboTka TeXHH1YECKOH
AOKYMEHTaLMH Ha OETOHHYIO CMECh C
HaHOCTPYKTYPUPYIOLIUMHU
KOMIMOHEHTaMH

3naert: [1K-1.3. PernameHT cocTaBneHus TEXHUUECKUX YCIOBUH Ha
0OETOHHYHO CMECh C HAHOCTPYKTYPHUPYIOLIMMU KOMIMOHEHTAMH

Ywmeer: [1K-1.3. Tlonb30BaThCS HOPMATUBHO-TEXHUUYECKOH
JOKYMeHTaLuel B 00J1aCTH MPOU3BOICTBA OETOHOB C
HaHOCTPYKTYPHUPYIOLIUMH KOMIOHEHTaMH

Hmeer Habiku: [1K-1.3. Pa3paboTky TeXHUUECKMX YCIOBUH Ha
GETOHHYIO CMECh C HAHOCTPYKTYPHUPYHOILUMH KOMIIOHEHTaMH

[IK-3.1. Onpenenexue HeOOXOAUMBIX
NPOM3BOACTBEHHbBIX MOLLHOCTEH st
MPOM3BOACTBA OETOHHBIX CMeceit ¢
HaHOCTPYKTYpPHUPYIOLIHMH
KOMIOHEHTaMH

3uaet: [1K-3.1. Hopmupyemble nokaszarenu kauecTsa 0€TOHA
GETOHHBIX CMecel B COOTBETCTBUU C TPeOOBAHHUSIMHU CTAHAAPTOB

Ymeer: [1K-3.1. OcyluecTBnsTh BLIOOP ChIPbEBbIX MATEPHUATIOB ISl
M3roToBNCHUS OETOHHOM CMECH Ha OCHOBE TEXHUYECKOrO 3aJaHusl,
B COOTBETCTBHH C TPOOBAHMSIMU CTAHAAPTOB U TEXHUUYECKHX
YCJIOBHH

Hmeer Haebiku: [1K-3.1. Odopmnenus TexHUUeCKoH
JOKYMEHTaLMU B YCTAHOBJEHHOM MOPSIIKE

[1K-3.2. OnpeneneHue HeoO6X0AUMOro
KOJIMYECTBA ChIPbEBbIX MATEPHAIIOB,
WHCTPYMEHTOB U OCHACTKH OJ1s
NPOU3BOACTBA OETOHHOI CMecH ¢
HaHOCTPYKTYpPUPYHOLLIMMH
KOMIMOHEHTaMH

3naer: [1K-3.2. Meroauky pacuera HauyaJbHOrO U HOMUHAJILHOTO
cocTaBa 6€TOHA C HAHOCTPYKTYPHUPYIOLUMMH KOMIOHEHTaMU

VYmeer: TIK-3.2. PaccuuTbiBaTh pacxon CbIpbeBbIX MATEPHAIIOB

Hmeet HaBbiku: [TK-3.2. Pacuera noTpeOHOCTH B ChIpbeBbIX
Marepuanax

[TK-3.3. KoHTponb 3arpy3Kku-BbIrpy3ku
CbIPbEBbIX MaTEPHAIOB Ha CMEHY

3naer: [1K-3.3. TexHu4eckre XapakTepUCTUKH U TpeOoBaHUs,
NpeabIBIsSEMbIE K BbIMYCKaeMON MPOLYKLMH, TEXHOIOrUs




MpOM3BOACTBA GETOHHBIX CMECEH C HAHOCTPYKTYPHPYIOLIWMHU
KOMIMOHEHTaMHU

Vmeer: [1K-3.3. OcyLiecTBaAsATh NOATOTOBKY BCEX ONEpaLUi Ha
y4acTKe o MPOU3BOACTBY OETOHHBIX CMECeH ¢
HAHOCTPYKTYPUPYIOLIMMHU KOMITIOHEHTaMH

Umeer Hasoiku: ITK-3.3. CocTaBieHus 3aJaHui nepcoHaty no
MOArOTOBKE ChIPbEBbIX MAaTEpHAIOB

[1K-4.1. CocTaBnenue
MPOU3BOACTBEHHOTrO MylaHa
MPOM3BOACTBA OETOHHBIX CMECEH C
HaHOCTPYKTYpPHUPYIOLUMHU
KOMITOHEHTaMH

3naet: [1K-4.1. [Tpon3BOACTBEHHBIE MOLLHOCTH, TEXHOJIOTH1ECKOE
obopyaoBaHHe, K1acCU(pUKaLKs CbIPbEBbIX MaTepPHaIoB

Vmeer: [IK-4.1. CocTaBisiTh TEXHUUECKYHO TOKYMEHTALUIO
NpoM3BOACTBA OETOHHBIX CMECEH C HAHOCTPYKTYPHUPYHOLIMMH
KOMTOHEHTaMH

Umeert nasbiky: [TK-4.1. CocTaBneHus nnaHa-rpapuxa
MPOM3BOACTBA BETOHHBIX CMECEH C HAHOCTPYKTYPHPYIOLMMH
KOMIMOHEHTaMHU

[TK-4.2. Opranu3zauus OCHaLUEHHs
paGourx MecT HeOOXOAMMbIM
MHCTPYMEHTOM U 000pyA0BaHHEM

3naer: [TK-4.2. Knaccudukauuto, MpUHLKMMIbI pab0Thl OCHOBHOTO U
BCMIOMOTATENbHOrO 060PYA0BaHHs MO MPOU3BOACTBY OETOHHBIX
cMeceil ¢ HAHOCTPYKTYPUPYHOLIUMMH KOMIOHEHTAMH

Vmeer: [1K-4.2. Onpenenste HEOOXOAUMOCTDb 3aMEHBI
060opya0BaHHsI U HHCTPYMEHTA

Umeer Hasbiky: [1K-4.2. Onpenenexns notpeOGHOCTH B
WHCTPYMEHTaX, OCHOBHOM M BCTIOMOTaTeIbHOM 000pYI0BaHHH MO
NIPOM3BOACTBY GETOHHBIX CMECEH C HAHOCTPYKTYPHPYHOLIMMH
KOMIIOHEHTaMU

[TK-4.3. OpraHusauus rnoJHoro
MCIIOJIb30BaHMs MPOU3BOACTBEHHBIX
MOLLHOCTEH 000pyN0BaHUS U
BHEAPEHHE PaLlMOHA/IbHbBIX
TEXHOJIOTHYECKMX MPOLECCOB

3uaet: [1K-4.3. TIpoM3BOAUTENBHOCTL OOOPYAOBAHHS 110
MPOW3BOACTBY OETOHHBIX CMECEH C HAHOCTPYKTYPUPYIOLUMMH
KOMIMOHEHTaMU

Vmeer: [TK-4.3. ®opmyupoBaTh MPEASOKEHHS MO ONTHMU3ALMH
MPOM3BOACTBA OETOHHbIX CMECEH C HAHOCTPYKTYPUPYIOLMMH
KOMIOHEHTaMU

Umeer Hapbiku: [1K-4.3. AHanuza UCrob30BaHMs
MPOM3BOACTBEHHbIX MOLIHOCTEH 060PYOBaHUS

WHbopmauus O BbISBJICHHM PE3yJIbTaTOB OCBOCHHMS AUCLMILIMHDI TPEACTABIICHA B doHe OLEHOUYHbIX
cpencts no aucuunaute. [acnopr ®OC npencrasieH B pasaene 4 PIT.

Ipumeuanune: POC pazpabaTbiBaeTCs Kak NPUIOKEHHE K PI1]T B cooreercTBuu ¢ [Tosoxkennem o POC,
YTBEPIKAEHHBIM JIOKAJIbHBIM HOPMATHBHBIM aKTOM.

3. COAEP)KAHME JUCOUILJIAHBI

3.1. Tembl y4eOHOH AUCHHIUIMHBI (JIEKIHOHHDbIE 3AHSTHS)
Ta6nuua 3.1 Tembl JeKUHOHHbIX 3aHATHH

KonuuecTBo uacos 1o popmam
HaumenosaHnue 06yueHus
Ne pazaena Tema u copeprkaHle JeKUMOHHOrO KoHT. pab Cam. pab
n/n JUCLUMIIIUHBI 3aHATHA = | & |8 w | B |2
©O PO ®»m g »n = ©O DO o 4§ o =
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounas ¢opma (5 cemecrtp)
nepuoaa
arrecranuu (3ayer)
1|{Knaccudukauns 1  |Bseaenue. [lepcrnexTBbl pasBuTHs. 2 4
HOMEHKJIaTypa PoJib BSIKYLLMX BELLECTB B
BSDKYLLMX BELLECTB. |COBPEMEHHOM CTPOMTE/BCTBE H




[lepcniexTuBbI
pa3BUTHSL.

NEPCrIEKTUBbI PA3BUTHA NNPOHU3BOACTBA.
PoJib oTeuecTBEHHbIX YYEHLIX B
Pa3BUTHUU HAYKH O BSDKYLUKWX BELLECTBAX.

Knaccudukaums 1
HOMEHKJIaTypa
BSDKYLLUMX BELLUECTB.
[lepcrnekTHBbl
pazBUTHS.

Knaccudukauus 1 HOMEHKIATypa
MHHEpPAabHbIX BSYKYLUHX BELLECTB
CbIpbs A UX MOJTYUEHHSL.
Knaccudukauns BSOKyLLUHX BELLECTB.
OTnuunTENbHbIE DKCMTyaTaAlUMOHHbIE
CBOMCTBA OTAENbHbIX TPy
MHHEepaJIbHbIX 1 OPraHUYeCKUX
BSDKYLLMX W 00JIaCTH WX MPUMEHEHHUA

Bspoiywime BelecTsa

kanbuus (I'uncoseie
¥ aHTUIPUTOBBIE
BSOKYLUME BELLECTBA)

B;b{(yume BellECTBa HaA OCHOBE

Ha OCHOBe cynb(aToB|Cyb(aTos kanbLus. Knaccudukaums,

HOMEHKJIATypa, CbIpbEeBble MaTEPHAIbI
JUTsl IPOM3BOACTBA BSKYLLMX W
TpeboBaHHs K HUM, (PU3KKO-
XUMHUYECKHUE OCHOBbI TBEPAEHHS
(o6GpazoBaHms) BOAHBIX U 6€3BOAHBIX
Monudukauri cynbhaTos KajlbLHs

Bsokyuiue BelecTsa

kanbuus (['uncossie
W AHTHOPHUTOBbIE
BSKYLME BELUECTBA)

[unc cTpouTebHbIH W BEICOKOMPOUHbIH

Ha ocHoBe cynbdaTos|(o v B-moauduKaumii). TexHonorus

W3rOTOBJICHUS, BIMSIHHE
MPOU3BOACTBEHHbIX (PAKTOPOB Ha
CBOMCTBA MMICOBbIX BSXKYLLHKX,
KOHTPOJIb NPOM3BOACTBA, OCHOBHbIE
nokasaTeu KauecTBa (XMMUUYECKHUH,
MUHEPANOrMYeCKUH 1 BELECTBEHHbIN
COCTaBbl, XUMHYECKHE, HUIUNYECKHE,
bu3MKO-MeXaHU4eCK1e CBOHCTBA)
IMICOBbIX BSDKYLIMX

Bskyuiue BelecTsa

kanbuus (Funcosble
Y aHTHAPHUTOBbIE
BSDKYLLME BELUECTBA)

AHFH,[IPI/ITOBHG BSDKYLIHME BECLICCTBA:

Ha OCHOBE cynuba’ros AHTUAPUTOBLIE UEMEHTDBI H

BbICOODIKMIOBbIH TUMC (CTPUX-THIIC).
CnocoObl akTHBALMK HEPACTBOPUMOro
aHruapuTa, PU3MKO-XHMHUYECKHE
MPOLECCHI MPH TBEPACHHH BIKYLLMX,
TEXHOJIOTHsl UX U3TOTOBJIEHHUS,
OCHOBHbIE CBOMCTBA W 00J1aCTH
MPUMEHEHHUS.

BsokyLuue BellecTsa

kanbuus (['uncosele
¥ aHTUAPUTOBBIE
BSDKYLUME BELIECTBA)

Teopuu TBepaerus Jle-Llarenbe,

Ha ocHoOBe CyJsib(aTos|balikoBa U Ap. HOBbIE HCCIENOBAHMS B

aToi obnacth. CBOHCTBA CTPOUTEBLHOIO
BBICOKOIMPOYHOIO TUrca, TpedboBaHHs
['OCTa. ObnacTu NpUMEHEHHUS.

Bspkywme Bewectsa

kanblus (I'uncoesle
¥ aHTUJIPUTOBBIC
BSDKYLIME BELIECTBA)

Cnoco0bl MOBbILIEHHS BOAOCTOMKOCTH

Ha OCHOBE C}/J'lebaTOB TUICOBBLIX U AaHM'KWAPHUTOBLIX BAXKYLIHUX.

KoMno3uuuoHHbIE U
MHOIOKOMITOHEHTHbBIE FUICOBbIE
BSDKYLIME MOBbILIEHHOHW BOAOCTOWKOCTH:
['IKMB, I'UIB, I'MB, I'TB; TexHonorus
UX MOJyUYeHHsl, PUNKO-XUMHUUECKHE
NpOLIECChl, MPOUCXOAALINE MPU UX
TBEPAEHHWH, OCHOBHbIE M
JKCIUTyaTaLMOHHbIE OKA3aTEeNH
KauecTBa




H3BecTKOBLIE
BSDKYLLME BELLECTBA

H3BecTb cTpouTenbHas BO3ayLUHAS.
Buael usBectu. XapakTepucTHKa Chipbs,
€ro OLeHKa N0 XUMHYECKOMY U
MUHEpaJIOrH4eCKOMY COCTaBY, MO
(busuueckum cpoiicrBam. OusKKo-
XUMHYECKHE MPOLECCHI, MPOUCXOASLIHE
B npoLecce 00)Kura Chipbsi, BIUSIHHUE
TeMIepaTypbl, pa3MepoB KyCKOB U
npuMeceil Ha KauecTBO NMPOAYKTA.
[Tpunumnbl obxcHra chipbs B
3aBHCMMOCTH OT €ro CBOWCTB B nevax.

[\S]

H3BecTkoBbIE
BSDKYLLIME BELLECTBA

BosnyuwHas kanbLueBas U3BECTb.
["aieHue u3BecT U hU3UKO-
XHMMHUYECKHE OCHOBbI 3TOT0 MpoLiecca.
AnnapaTel ¥ TEXHOJIOTUsI FallEeHHUS.
MonoTas HeraiueHas uzsects M.B.
CMUpPHOBA U €€ TEXHHKO-
dKOHOMHYecKas oueHka. KapboHaTHas
u3BecTb. O6IaCTH NPUMEHEHHS!
BO34yLUHOU u3BecTu. [Tokazarenu
Ka4yecTBa BO3AYLIHOHN U3BECTH.

HsBecTKOBBIE
BSDKYLUME BELLIECTBA

DU3HUKO-XMMHYECKHE OCHOBbI
TBEPAECHUS U3BECTKOBLIX BXKYLUMX:
ruapaTHble, KapOOHATHbIE, CUTMKATHbIE
W antomocunukarHele. Crocobbl
MOBBILLEHUS] BOOAOCTOMKOCTH BO31YLLHOM
U3BECTH: KOMNO3ULMOHHBIE U
MHOIOKOMIMOHEHTHbIE U3BECTKOBLIE
BsKyLLMe BewecTea. M3BecTkoBo-
KPEMHE3EMUCTOE U U3BECTKOBO-
MYLLOJaHOBOE BSXYLUHE: CbIPbEBbIS
mMaTepuabl, TEXHOJOTUs, 00,1acThb
NpUMEHEHMUS

8]

1

—

MarHe3uanbsHbie
BSDKYLLME BELIECTBA

MarHe3uanbHble BSDKYUIHE BELUESCTB:
CBIpbEBbIE MaTepHalibl U TpeOOBaHUS K
HuM. [IpyHUMNBI 0GXKKra MArHE3UTOB U
JIOJIOMHUTOB, BJIMSHHUE TEMMEPATYpP Ha
CBOMCTBa NMpoayKTa. 3aTBOPUTEIH U
(U3HKO-XHMHUYECKHEe NPOoLecChl NpH
TBEPAEHUM KayCTHHYECKOr0 MarHe3uTa u
uemeHTa Copens. XUMHKO-
MHWHEPaJOrM4eCKMi cocTas,
CrpounTenbHble XUMHUECKHE U PU3UKO-
MEXaHUUYECKUE CBOMCTBA

[TonumepueMeHTHbIe
BSKYLLIME BELUECTBA

Knaccudukaums noaMMepueMeHTHbIX
KoMno3uumit. [IpuHLmMNbI NoAUMeEpHOH
MoaM(pHKALMK I LEMEHTHbIX
KOMMO3UUMH.

13

IlonumepuemeHTHBIS
BSKYLLIME BELLECTBA

MoaudHurpoBaHHble
NOpOLIKOOOPa3HbIe CYCNEH3UH.
[Tpou3BoACTBO M CBOMCTBA CHCTEM,
MOAU(ULIMPOBAHHbIX
NopoLKooOpa3Hol cycrneH3nen

14

[TonumepueMeHTHbIE
BSDKYILIME BElLLECTRA

MoauduuupoBaHHbie

BOJOPACTBOPHUMBIE MOJTUMEPDI.




[Tpou3BOACTBO W CBONMCTBA CHCTEM,
MOIM(PHUUHPOBAHHBIX
BOAOPACTBOPUMbIMH MOJIUMEPAMHU

15|{TTonumepueMeHTHbIe |MOIU(PULHPOBAHHbIE XKUIKHE CMOJIBI. 2 2
BsDKyLiMe BewecTBa |[Ipou3BOACTBO M CBOWCTBA CHCTEM,
MOAU(HLUMPOBAHHBIX KUIKAMHU
cMOnaMHu
16{[TonumepueMeHTHbIE |MOIUPULIMPOBAHHBIE MOHOMEDBI. 2 2
BsbKywue Bewectea |[Ipon3BOACTBO M CBOWCTBA CHCTEM,
MoAU(UUMPOBAHHBIX MOHOMEPAMHU
17|TTonumepuemenTHble ([TonumepbeTon. CocTas, BUAbI U 2 2
BSDKYLUME BELIECTBA |XxapakTepucTHKW. O61acTb NPUMEHEHHS!
UTOro 34 34
IlepBas rpynna
nepuoaa
aTrecrauum (3a4er)
Bropas rpynna ounas ¢opma (6 cemecrp)
nepuoja
aTTecTalMH
(3Kx3amen)
1{l'uppaBauueckue [TopTnaHaueMeHT Kak 2 2
MUHepaIbHbIE MHOTOKOMMOHEHTHOE KOMITO3ULIMOHHOE
BSDKYyLLUME BewlecTBa |BspKyLlee. OnpeneneHue u
TUAPAaTAUMOHHOIO  |BELIECTBEHHbIN COCTAB.
TBEPACHUS
2|TuppaBnuueckue CblpbeBble MaTepHalibl 1isl 2 4
MHHEpalbHbIE MPOU3BOACTBA KIMHKEPA U LEMEHTOB.
BsoKylue Bewectsa |Knaccudukaums, XMMUKO-
FMAPATALMOHHOIO  |MHHEPaIOrMYecKHi cocTaB U (PU3UKO-
TBEpACHHUS MexaHHuueckue CBOMCTBA. Buabl
KJIMHKEPOB W UX CBOWCTBA.
3|{'mapaBanyeckue Cyx0ii, MOKpbIH ¥ KOMOMHUPOBAHHbIH p 2
MUHepaJibHble cnocoObl MPOHU3BOACTBA KIIMHKEPA.
B KyLine Bewecrsa |[IpuHumnbl BbiOOpa cnocoba
CHAPATALMOHHOIO  [MPOM3BOACTBA B 3aBUCUMOCTH OT
TBEpACHHUS CBOMCTB ChIpbsl. TeXHOMOT U
MIPUTOTOBJICHHUS CbIPbEBOM WIHMXThI M0
CyXOMY W MOKpOMY crioco6am
NPOU3BOACTBA KIKWHKepa. CbIpbe U
TOTJIMBO U151 NPOU3BOACTBA
MOPTNaHALEMEHTA.
4 T'napaBnuueckue OGoxur. ITpuHLMNbI BEIOOpa MEUeH. 2 4
MUHEPaAbHbIE Buppl neveit v ux ycrpoicTso. Pusnko-
BSDKYLLME BELIECTBA |XMMHUUECKME MPOLECCHI, MPOUCXOAALLNE
FUAPATALMOHHOrO  |Mpu 00XKKre KIMHKepa BO
TBEpACHHUS BpalLAOLHUXCs M WAXTHBIX Nevax.
CriocoObl NoBbILIEHHA
MPOH3BOANTENBHOCTH LIEMEHTHBIX MeveH
M CHWXKEHHUS BHEProeMKOCTH
NMPOHU3BOLACTBA KNMHKepa. [InaBHU 1
MHHEpPau3aTophbl.
5|\l'napaBnuyeckue XHMMHUYECKUH U MUHEpanornieckui 2 2
MHUHEepasbHbIE cocTaB KIMHkepa. Posib okcnaos B
BSDKYLUME BelecTBa |(hOpMUPOBAaHMH CBOMCTB KJIMHKEpA.
rugparaudonHoro  |CBOWCTBA KIMHKEPHBIX MUHEPAJIOB.




TBEPICHHUS

XapaKTepucTHKa LIEMEHTHbIX
KJIMHKEPOB C MOMOLIBIO MOAYJEH 1
K03(ppuLmeHTa HacbILeHus. PacueTs!
MHHEPaJOrHuecKoro cocTaBa KJIMHKepa.

['mpopaeiuyeckue
MUHEepabHble
BSDKYLUME BELLECTBA
rUApaTaLUOHHOro
TBEpIEHHUS

HoBbie criocoObl npornsBoacTea
KauHKepa. PU3NKO-XMMHYECKHE
NPOLIECChI, MPOUCXOISLLME MPU
OXJIKAEHHUHM aTFOMOCHIMKATHBIX
pacrniiaBoB U XpaHEeHUH KJIMHKEpa Ha
CKaze.

['mpopasanyeckue
MHUHEepabHbIE
BSDKYLUME BELLeCTBa
rUapaTaluMoOHHOro
TBEpACHUS

[IpenenbHas KpynHOCTb KIMHKEpa,
MUHepaJIbHbIX 100aBOK U TUrca,
MoABEpracMbIX MOMOIY.
PasmanbiBaeMOCTb pa3iuyHbIX BUAOB
KJIMHKepa ¥ JpyTrHX MaTepHalioB.
Cxembl nomona. [ToMosnbHble arperarTsl
M WX MPOHU3BOIUTEIbHOCTD.

I'nopaeavueckue
MUHEpasbHbIE
BSDKYLLIME BELUECTBA
rUApaTalurOHHOrO
TBEpPACHUS

[TpumeHeHHe NMoBEepXHOCTHO-aKTUBHbIX
106aBOK A1 MHTEHCU(PUKALMK TOMOSIa
BsoKywMx. JocTukeHus B 001acTu
nomouia. BnusHue TOHKOCTH noMosa
LEMEHTOB Ha aKTUBHOCTb,
BOJOMOTPEOHOCTb, MOPO30CTOMKOCTE U
ycaaKy LEMEHTHOrO KaMHsl.
JocTrkeHus B 061acT nomona.
BnusiHHE TOHKOCTH NMOMOJIa LEMEHTOB
Ha aKTHBHOCTb, BOAOMOTPEOHOCTS,
MOPO30CTOHKOCTb U yCaAKy LIEMEHTHOIrO
KaMHS.

['ppasanyeckue
MUHEpajbHble
BSKYLUME BELIECTBa
rUMApaTaLHOHHOro
TBEpAEHHUS

Pa3HOBMIHOCTH LIEMEHTOB.
OO0wecTpouTebHblE LEMEHTbI U
crieyuaibHble
(ocobobbicTpoTBEpACOLIHE,
JIEKOpaTHBHbIE, CyNb(haTOCTONKHE,
TaMIMOHAYKHbIE NOPTJAAHALUEMEHTDI,
LIEMEHTbI /151 acOEeCTOLEMEHTHbIX
U3IENUH, TOHKOMOJIOTbIE LUEMEHTbI —
TML 1 BsKyLLUHE HU3KOH
BOAONOTPEOHOCTH, IMIMHO3EMHCTHIE,
6e3ycanouHble, paclIMPSOLIHUEC U
HanpsraoLue) LeMEHThI.

['uppaBnnyeckue
MUHepalbHble
BSDKYLLME BELLECTBA

CocTasbl, 0COOEHHOCTH TEXHOJIOTHH,
(U3UKO-XMMHYECKHE NPOLECCH NPU
TBEPAEHWH U OCHOBHbIE MOKa3aTen

FMAPaTalMOHHOrO  |KauecTBa OOLLECTPOUTENBHbBIX
TBEpPACHUS uemeHToB. XKapocToiikue
rMMHO3EMUCTbIE LIEMEHTbI, (PU3UKO-
XUMHMYECKHE MPOLECChI, MPOUCXOAALINE
NP UX TBEPACHUH W IKCIUTyaTaLMU.
1{T'uapaBnuyeckue JloMeHHble, METaTy pruYecK1e U

MHUHEPAJIbHbIE
BsAOKYLUMWE BELUCCTBA
ruapaTauMoOHHOro
TBEPACHHKA

XHMHUECKHE LWAaKH. XUMUUYECKUH U
MUHEPAIOrniecK1il COCTaBbl; MOAY/b
OCHOBHOCTH W MOZyJlb aKTUBHOCTH;
CTPYKTYypa ObICTPO M MEATEHHO

OXJIAKACHHbIX LJIAKOB; rpaHysgLus




wnakoB. TpeboBaHUs K JOMEHHBIM
LJIaKaM KaK K CbIPbO [UIsl MTPOM3BOACTBA
LLIJTAKOBbIX UeMEHTOB. ['apaBiauyeckure
W MyLILOJIAHOBbIE CBOMCTBA LLTAKOB
YEPHON MeTaNlypruu.

12|{T'uppaBauueckue Pa3sHOBHAHOCTH LUNAKOBBIX LIEMEHTOB. 4
MHHEpanbHble [InakonopTaaHaueMeHTsbl, Cyab(paTHO-
BSKYLUME BELUECTBA |LUJIAKOBBIH, H3BECTKOBO-LLIAKOBbIH,
FMAPaTalMOHHOrO  |OECKJIMHKEPHbIC LIEMEHTbI,
TBEPACHHS LUJTaKOWEN0UHbIE BsKyLLMe. CocTaBbl,
TEXHOJIONUs MPOU3BOACTBA, (PH3UKO-
XMMHYECKHE MTPOLECChI MPHU TBEPACHHH,
rnokasaresli KauecTBa W 00nacTu
NPUMEHEHMUS.
13{I'uppaBnuueckue CBsI3b TEXHOJIOTHH MPOU3BOACTBA 2
MHHEpanbHble LUEMEHTOB ¢ uX cBoiicTBamu. CBolicTBa
BSDKYLUME BELLECTBA |LUEMEHTHOro TecTa; hopMbl CBA3U BObI
IMAPaTaUMOHHOrO  |B TECTE U KAMHE; KOJJIOUIHbIE U
|TBEpACHUS KpUCTalIMueCKHe HOBOOOpa3OBaHHUs 1
MX POJib B CTPYKTYpPE LEMEHTHOro
KamHs. CTpyKTypa LeMEHTHOrO KamHsl,
ee (popMHUpPOBAHHE U CBA3b C PHUIHKO-
MEXaHHYECKUMU CBOHCTBAMMU:
MOPO30CTOHKOCTb, BOO- [a30-
NaporpoHHLAEMOCTb.
14{'nppaBaunueckue BrnusiHue BpemMeHu 1 ycnoBuii XxpaHeHusl 2
MHHepasibHble LieMeHTa Ha ero cBoictea. KoHTpons
BSDKYLUME BELLECTBA |MPOM3BOACTBA LeMeHTa. KoHTposnb
THApaTalMOHHOTO  |MpOM3BOACTBA LemeHTa. [TokazaTtenu
TBEPACHHUS Ka4ecTBa LIEMEHTOB: MJOTHOCTb,
TEIUIOBbIAENEHHE, yCaKa, TerIo- 1
YKapOCTOWKOCTb, MOPO30CTOHKOCTD,
KOPPO3MOHHAsl CTOMKOCTb.
15|OpraHuueckue Knaccudukauus opraHu4eckux 2
BSUKYLLME BELLECTBA |BSKYLUMX BELIECTB. BUTYMbI U nertu:
COCTaBbl, BUJbl U MapKH, CIIOCOOLI
MOMY4€HUs U MOAM(DULIUPOBAHHSI
OUTYMHBIX BSOKYLUMX, CBOWCTBA U
obnactu npumeHerus. ColicTaa.
JOCTOMHCTBA M HEOCTATKH.
[TonumepuzaunoHHbie 1
MOJIMKOHAEHCALMOHHbIE MOJUMEPDI.
TepmonnacTuuHbie U TepMOPEAKTHBHBIE
MOJIMMEPBI. '
16|Opranuueckue PactuTesnbHble Ken: noaucaxapuipl 2

BSOKYLIME BELLECTBA

(kpaxman, AeKCTpHH, LeNI003a U ee
3hupbI), TUTHUH, ONU(BI, TPUPOAHBIE
cmonbl. CocTaBbl, TEXHOIOT U
rony4eHus, 0baacTh npUMeHeHMs
pacTUTENbHbBIX KeeB.

JKusotHble (0enKOBbIE) KJIE€H: JKeJTaTUHa,
ME3POBbIH, KOCTHBIHI, CTOJSPHbIN U
pbIOui kieu, kasenH. CocTasbl.
TexHonoruu nonyueHus, obnactu
NPUMEHEHHS JKHBOTHbBIX KJIEEB.
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HUTOIro 32 40
Bropas rpynna
nepuona
aTTecTAlUH
(3K3amMeH)
Hroro 66 74

3.2. IlpakTHyecKHe H CEMHHAPCKHE 3AHATHS U UX COAepKaAHME

Tabnuua 3.2 TeMbl NpakTHUECKUX 3aHATHH

KonuuecTBo vacos no gopmam
Ne Hanweroaite Tema v coaeprkaHue NPaKTHUECKOrO 00yeHys
"~ |pasaena AUCLMIIWHDI ! P Konr. pab Cam. pa6
n/n (Moays) 3aHATHA = |, = | = = | = | =
d SEZ |z | EEE|B
2 BE8§88 2 P8§R8
1 2 3 4 5 6 7 8 9
Bropasi rpynna ounas popma (6 cemecTp)
nepuona
aTTecTaAlUH
(3x3amen)
||KauecTro runcosbix [OLEHKA KayecTBa BDKYILMX HA OCHOBE | 2 2
BSDKYLLIMX cynbtaros kanbuus. OnpeneneHue
OCHOBHbBIX TEXHUUYECKUX CBONCTB
HM3KOOBKMIOBBIX PUICOBBIX BSKYLUMX
2|KauecTBo runcoBbiX |MoauduuupoBaHUe BOKYLIMX Ha 2
BSDKYLUHX ocHoBe Cy/b(aToB KaTbUMS.
OcoBeHHOCTH 1 CBOWCTBA FMIICOBOIO
BsKyiLero anbda- u Oera-
Mo UuKaLui
3|KauecTBo OugeHKa KayecTBa CTPOUTENbHOK 2 2
CTPOUTESIbHOH uzpecTH. TexHnueckue TpedoBaHUs K
M3BECTH BO31YLIHOH M3BECTH
4|KauecTBo LemeHTa |OueHKa KayecTBa OOLIECTPOUTENbHBIX 2
uemenToB. [Tokazareny kayecTpa
MopTJIaHLEMEHTa
5|KauecTBo uemeHTa  |OLIEHKA Ka4yeCTBa CreLraibHbIX 2
LIEMEHTOB. ACCOPTHUMEHT U 3KCMEPTH3A
KayecTBa CreluanbHbIX LEMEHTOB
6|KauecTBo kinHkepa |PacyeT v ONTHMHU3ALMA COCTABA WUKMXThI | 2 2
AJ1s1 IPOM3BOACTBA KJIMHKepa. PacueT
cocTaBa MopTIaHALEeMEHTHOH
CbIPbEBOH CMECH
7|KauecTBo 6uTymHbIX |OUEHKa KauecTBa OUTYMHBIX BAXKYLIMX. | 2
BSDKY LLMX TexHuueckue TpeOOBaHMSA U METOAbI
WCTBITAHUS OUTYMHBIX BSDKYLUMX :
8|KauecTBo OnTumuK3anus cocrasa 2
MOSMMEPLEMEHTHOTO |MOJIMMEPLIEMEHTHOrO 6€TOHa. CCHOBBI
6eToHa TEXHOJIOTMU. MONTUMEPLIEMEHTHbIX
6eToHOB
HUTOI'O 16 6
Bropas rpynna
nepuoaa
aTTecTaAlUHU
(3x3amen)
Hroro 16 6

11




3.3. JlaGopaTopHblii TPAKTHKYM H €ro cogepxaHue
Tabnuua 3.3 Tembt labopaTopHbix paboT

KonnuectBo uacos no dopmam

HaumeHnosanue . 00yueHwus
Ne Tema u cogeprkaHue ;1abopaTopHOH K 6 C 6
/p | PA3ASNa IMCLMTHHBI paBoTHI . OHT. pa _ am. pa
(Momynst) s L E|E S L E|E
S F243sl EFEZiE s
O P v 9 < ©C D o d »n <
1 2 3 4 5 6 7 8 9
IlepBas rpynna ounasi ¢popma (5 cemectp)
nepuoaa aTrecTauuu
(3auer)
1{UccnenosaHue HcenenoBaHue H3BECTH BO3LYLUIHOMN 2 2
W3BECTH BO3AYLIHOW  |KOMOBOH. [ToaroToeka npo6 KoMOBO#H
KOMOBOMH M NOpOLIKOOGPA3HON M3BECTH.
' OnpepaenerHue KonuyecTsa
Henoracuslunxcs 3epeH. Onpegenenne
BPEMEHH rallle€HUs U3BECTH.
2|Wccnenosanue HcenenoBaHue U3BECTH BO3LYLLHON 2 2
M3BECTH BO3MYLIHOW |KOMOBOH. OnpeaeneHye CyMMapHoro
KOMOBOH cozepikaHus akTUBHbIX okcuaos CaO u
MgO. Odopmnenune otyeTa. AHanus
OKCTMIEPUMEHTAIbHBIX JaHHbIX.
3|Hccnenosanue HccnenosaHue CTPOUMTENBHOrO rumnca . | 2 2
crpouTenbHoro runca |OnpeneneH1e HOPMaIbHOU IyCTOThI U
CPOKOB CXBaTbIBaHMs TUIICA.
4|Uccnenosanue BnusHue BUa U konuuecTBa 100aBOK 2 2
CTPOUTENBHOrO rurca |(YCKOPUTEIH U 3aMeTUTeH
CXBAaTbIBAHUS) PEryJIsiTOPOB CPOKOB
cxBaTbiBaHUs. POPMOBAHUE MUIICOBBIX
obpasuos-Oanouek. McnbiTanue
rMncoBbix 06pasuoB-6anodex 6e3
106aBOK, C 3aMETUTENAMHU H
YCKOPHTENSIMU CXBATbIBAHHMS.
5|W3yuerue 0CHOBHbIX  |OrnpeneneH1e TEXHONOMHUECKUX 2 2
TEXHOJIOTMYECKHUX CBOWCTB BOAO-3MYJILCHOHHbIX CMOJI W
CBOWCTB JKUAKUX onuromepor. Onpenenexue
BOAO3MYJICHOHHBIX  |[JIOTHOCTH MUKHOMETPHYECKHUM
MOJMMEPOB U JKMIAKKX |criocobom. OnpeneneHue coaepimanus
OJIMFOMEPOB cyxoro ocratka. OnpeneneHue
YKM3HECTIOCOOHOCTH ONUroMepa.
6|1zyuenue ocHoBHbIX |OmnpeneneHue yCaoBHOM BI3KOCTH 2 2
TEXHOJIOTMYECKHX JKUIKHUX U BOLO3MYJIbCHOHHBIX
CBOWCTB TMOJIMMEPOB U WX HaMOJHEHHbIX
BOJOSMYJIbCHOHHbBIX  |KOMMO3HLUMHA. MeToauKa onpeneieHus
MOJIUMEPOB U XKMIKMX |YCIIOBHOM BA3KOCTH
OJIUrOMepOB
7|Usyuenue coiicte  |OnpeaeneHue yCcTOWYMBOCTH 2 2
noaMMepoB MOJIMMEPOB K AEHCTBUIO XUMHUECKHUX
BELLUECTB. MeTo bl ONpeaeseHHs
CTOWKOCTH K IEHCTBUIO XUMHUUYECKUX
cpea.
8|AHanuz pe3ynbTaToB  |AHaNW3 Pe3yJbTaTOB 2 2
SKCTMIEPUMEHTANILHBIX  [3KCMIEPUMEHTabHBIX PaboOT.
pabot. Tectuposanue. |TecTupoBaHue.
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TBepaeHus (Ha so3nyxe, TBO B

Bospacre 14, 28 cyrok). Mcnbitanue

HUTOI'O 16 16
IlepBas rpynma
nepHoaa aTrecTaluu
(3auer)
Bropas rpynna ounasi popma (6 cemecTp)
nepuoaa aTTecTauuu
(3x3ameH)
1 [M3yueHue CBOHCTB OnpeaenieH1Me HOPMaibHOM MyCTOTbI 2 2
LeMeHTa LueMeHTHoro tecra. M3 Tecra
HOPMaJIbHOM I'yCcTOTbI (POPMOBaHHE
o6pasuos 2*2*2 cM Ans pasIuuHbIX
peXKMMOB TBEpIEHHUS (Ha BO3AYXE,
TBO, B BozpacTe 14, 28 cyTok) ,
H3y4yeHne cBOWCTB OnpepeneHye OCHOBHBIX CBOMCTB 2 2
LIeMeHTa ueMeHTa. OnpeaeneH1ue TOHKOCTH
omosia, MCTUHHOM MJOTHOCTH,
yAEnbHON NOBEPXHOCTH LUEMEHTA.
Kaxxnas 6puranga onpeaenser 3TH
CBOMCTBA
3yueHue cBOKCTB Brnusinue naacTHpUUMpPyHOLLKX 2 2
LieMEHTa C 106aBoOK Ha BOAOMOTPEOHOCTD
nnacTiduuUpyowrMu|uemenTa. OnpeaeneH1e HopMalbHOM
nobaBkamu KOHCHUCTEHLIMK LEMEHTHO-MECHaHOro
pacTBopa ¢ MIacTUPUKATOPOM.
dopmosanue 06pa3LoB 4*4*16 cm
LIEMEHTHO-TEeCHYaHOoro pacTeopa ¢
M1acTU(UKATOPOM JIs PAa3THUYHBIX
PEKUMOB TBEpACHHS (Ha BO3LYXE,
TBO & Bo3pacte 14, 28 cyTok).
Hcnbitanue o6pasLos.
M3yueHue cBOWCTB OnpeneneHye HOpMalibHOM 2 2
LEEMEHTHO-TIECHAHOr0  |KOHCHCTEHUMH LEMEHTHO-NECYaHOro
pac-TBopa pacteopa. Mzrorosnenue obpa3uos
4*4*16 cm N1 pasUUHbIX PEKUMOB
TBepaeHus (Ha Bosnyxe, TBO B
Bospacre 14, 28 cyrok). Mcneitanue
00pa3uoB 2*2*2 cM LEMEHTHOI0 KamHsl
B Bo3pacte 14, nocne TBO.
5|HU3yyenne CBOKCTB BnusiHue ycKOpHUTENA TBEPAEHHSA Ha 2 2
LleMeHTa ¢ CPOKH CXBATbIBAHHS LIEMEHTA.
YCKOpHTENEM Mdopmosanue 06pa3LoB 2#2*2 cm
TBEpACHHS LIEMEHTHOrO KaMHsl C YCKOPHUTENEM
TBEPACHUS 15 Pa3IHUYHbIX PEXKHMOB
TBepaeHus (Ha Bozayxe, TBO B
Bospacre 14, 28 cyrok). Hcneitanue
obpa3uos 4*4*16 cM LEMEHTHO-
1ecYaHoro pacTBopa AJS pa3aHuHbIX
pexxumoB TBepaeHus TBO, B Bo3pacTe
28 cyTOK.
6|M3yueHue cBOHCTB BnusHue yckopUTess TBEPAEHHUS Ha 2 2
LIEMEHTa C MPOYHOCTh LIEMEHTHO-MECUAHOr0
YCKOpUTEIEM pactBopa. Mzrotosnenue o6pasuos
TBEPACHUS 4*4*16 cM AN pasaMUHbIX PEXKUMOB




00pa3uoB 2*2*2 cM LEMEHTHOro KaMHs
C YCKOpHTENEM TBEpASHUS Al
pasaUYHbIX PSKUMOB TBEpAEHHs (Ha
Bozayxe, TBO B Bo3spacre 14).

NzyueHue cBOMCTB
LieMEeHTa C
YCKOpUTENEM
TBEPIEHUS

OnpeneneHue MPOYHOCTHBIX
XapaKTepPUCTHK LEMEHTHOrO KaMHs
ueMeHTHoro pacteopa. OnpeneneHue
NPOYHOCTH 00pa3LoB 4*¥4*16 cm
LIEMEHTHO-NECUaHOro pacTeopa ¢
yckopurenem teepaeHus nocsie TBO u
Ha BO3JyXe B Bo3pacTe 14 cyTOK.
WUcnbiTanue obpasuos 2*2%2 cm
LIeMEHTHOrO KaMHsl C YCKOPHUTENEM
TBEPACHHs AJsl Pa3IMUHbIX PEKMMOB
TBepAeHus (Ha Bo3nyxe, TBO B
Bo3pacTe 28 cyToK

Ananuz
dKCMEePUMEHTAIbHBIX
JIaHHBIX

OnpepeneHxe NPOYHOCTHbIX
XapaKTEePUCTHK LIEMEHTHOIO KaMHs U
LieMeHTHoro pacteopa. McneltaHue
LEEMEHTHbIX 00Pa3LIOoB C YCKOPUTENIEM
TBEPACHUS /15 Pa3IMuHbIX PEXKUMOB
TBepaeHus (Ha Bozayxe, TBO B
Bospacte 28 cyrok). Onpenenexue
MpPOYHOCTH 00pa3LoB 4*4*16 cm
LEMEHTHO-NeCHaHOro pacTeopa ¢
yckopurenem TeepaeHus nociae TBO u
Ha BO3/yXe B BO3pacTe 28 cyTok.
AHasus.

UTOTrO

Bropas rpynna
nepuoAa aTrecTanuu
(3K3amen)

16

Hroro

32

32

3.4. KypcoBoii npoekT (padoTa) 1 €ro XapaKTepUCTHKA
Tabnuua 3.4 Tembl KypcOBbIX MPOEKTOB (paboT)

KonuuecTBo 4aco no gopmam
0by4eHust
i\fi Tema kypcoBoro npoekra (paboTsbl) KOHE |3216cvj CaM«; pa6m
= | T = |, = | =z
EE3|Z EEZ|3
g 5 ch 9 g = g g g g g =
1 2 3 4 5 6 7 8
Bropas rpynna nepuoaa arrecraniu (3K3amMeH) - OuHas
dopma (6 cemecrtp)
1|TIpoeKkTrpoBaHHE LEMEHTHOrO 3aBOJA. 8
1. Llex nomona uemeHTa.
2. CpbipbeBoi LieX NPOM3BOACTBA LIEMEHTA.
3. Llex ob6xura uemeHTa
HUTOI'O 8
Bropasi rpynna nmepHoaa aTTecTanuy (3K3amMeH)
Hroro 8

3.5. HupuBuayaJbHOE 3aJaAHHE H €ro XapaKTepHCTHKA
He npenycmoTtpeHo.




4. BBIAABJIEHUE PE3YJIBTATOB OCBOEHU S U CUMIIJIMHBI

4.1. TIlacnopr ¢onna ouenounbix cpencrs (POC) no AucuuNINHE
Tabnuua 4.1 - Macnopt doxna oueHouHbIx cpencts (POC) no aucUMIIUHE
Kopnpl
HaumeHoBanue
Ne o WHIMKATOPOB
L/p |OUEHOUHOTO cpenicTBa TexHonorus Bun arrecraunun | Buael 3aHaThi USASE
KOMIETeHU I
1 2 3 4 5 6
1 |Ok3ameHauuoHHbie |TpagMuHOHHAs [TpomexxyTouHast |Dk3amen [MK-1.1., TIK-3.2.,
OuneTsl oOpa3zoBareibHas arTecTauus [K-4.3., [IK-3.1.,
TEXHOJIOTUsI [K-4.1., IIK-1.2.,
[1K-4.2., [IK-1.3,,
[K-3.3.

2 |Kypcosas pabora TpanuunoHHas Tekywui Kypcosas pabora [[1K-1.2., ITK-3.1.,
oOpaszoBaresbHas KOHTPOJIb [TK-4.3.
TEXHONOrus

3 |CobecenoBaHue HHTepakTuBHas TexkyLui Jlekumn, [1K-1.2., TIK-3.2.,
oOpasoBarebHas KOHTPOJTb [paktuueckue, |[I1K-4.3., [1K-1.1.,
TEXHOJIOT U JlaGoparopubie  |TTK-3.3., TIK-4.1.,

IK-3.1., [1IK-4.2.,
TK-1.3.

4 |Pabouas TeTpaib TpaauuuonHas TekyLuuii CPC [K-1.1., TIK-1.2,,
o0pazoBarejibHas KOHTPOJb [K-1.3., TIK-3.1.,
TEXHOJIOTUs [IK-3.2., [IK-3.3.,

[TK-4.1., TIK-4.2.,
[TK-4.3.

5 |Tecr MudopmanuonHo-  |Tekyuiuii Jlexunu [MK-1.1., [IK-3.2.,
KOMMYHHKALUHMOHHAs |KOHTPO/b [TK-4.3., [IK-3.1.,
obpa3oearenbHas [K-4.1., IIK-1.2.,
TEXHOJIOT U [K-4.2., T[IK-1.3.,

[1K-3.3.

6 |Tecr Mndopmaunonto-  |TIpomerxcyrounas |3auer [K-1.2., [IK-3.2.,
KOMMYHHUKAUWOHHAs |aTTecTalus [1K-4.3., ITK-1.1.,
obpasoBarenbHas [1K-3.3., [IK-4.1.,
TEXHOJIOrUs IK-3.1., TIK-4.2.,

ITK-1.3.

4.2 Bonpocsl K 3K3amMeHy (3a4ery)

Ilepsas rpynna nepuoaa arrecrauuu (3auer) - ognas gopma (5 cemecrp)
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Nel

10. INokazarenu kavecTsa BO3AYLLIHOH U3BECTH
I'l. T'aleHne H3BECTH 1 (PU3UKO-XMMHUUECKHE OCHOBbI €€ MOy UeHHS]
12. McnblTanne BO3OYLIHON H3BECTH KOMOBOIA
13. CobipbeBble MaTepHabl 4715 NOJyHYEHHs KOMOBOH H3BECTH
14. Onpenenenue conepkanns OKCUA0B KalbLMS U MarHus

. HopmaTuBHas jokymeHTauus no BSyKyLMM BELLECTBaM
. Knaceudurauus n06aBok, BBOAMMBIX MPH NPOM3BOACTBE BSYKYLUNX BELLECTB.
. I1poueHT 103UpOBKH BBOAMMBIX 106ABOK
. ChlpbeBble MaTepHatbl 4j1s POM3BOACTBA BYKYLUMX Ha OCHOBE Cynb(aToOB KaTbLMs U TPeGOBAHMS K HUM
. DU3UKO-XMMHYECKHE OCHOBbI TBEPAEHMS BOAHBIX 1 GE3BOIHBIX Moau(pUKaUUH Cyb(haToB KalbLus

- BiusiHue nponsBOACTBEHHBIX (PAKTOPOB Ha CBOHCTBA PMICOBBIX BSKYLLMX
. TeXHOMIOrKs MOMyYeHH s aHTMAPUTOBBIX BAYKYLIHUX
. MeToab! MCMbITAHKHA CTPOMTENBLHON M3BECTH
. HopmaTnBHO-TeXHHuUeCKas 1OKYMEHTALMA O NPOM3BOACTBY M3BECTH

15




15.
16.
17. HopmaTuBHO-TeXHHYECKAsH AOKYMEHTALMSA 110 ONPEAesIEHUIO CBOMCTB MMIICOBOrO BSHKYLIETO

18. BnusHue BUaa v kosinyecTBa 100aBOK (YCKOPHTEN W 3aMEAIMTEN | CXBATLIBAHKS) HA CBOMCTBA

OnpepneneHre CBOMCTB M3BECTH BO3AYILHOM KOMOBO#
OnpeneneHue HOpManbHOM MYCTOTbI TMIICOBOIO TECTa

CTPOUTEIbHOIO runca

19.
20.
21.
22,
23.
24,
25.
. OdopmneHue pe3yibTaTOB 3KCIEPUMEHTAIbHBIX IAHHBIX B BUAE OTYETA
. Kakue napamerpbl H6€06X0AMMO KOHTPOIUPOBATh Y GETOHHBIX CMecei?
. Pacckazatb npouecc nponsBoacTea 6eTOHHBIX CMecek

. Knaccuguxauns MuHepanbHbIX BSDKYLIUX BELIECTB.

. ChIpbe 11 MOAyUeHHUs MUHEPaTIbHbIX BSDKYLUHX BELIECTB

. HomeHknartypa MuHepaibHbIX BSXKYLIMX BELIECTB

. Bsokywiue Belnectsa Ha ocHoBe CynbhaToOB Kaablus

. OnpeneneHue runcoBbIX BSOKYLIMX BELLECTB

. Cblpbe 1515 NOAYUEHUs BSOKYLLMX HAa OCHOBE CYJ/Ib(ATOB KasbLis

. I'unc cTpourensHbli -

. BricokonpouHblid rurc

. Anbda u 6era-monudukaLnu

. BeicokooGxurosslii rumnc

. AHTHAPUTOBbIE LEMEHTbI

. IlpumMeHeHre aHr UAPUTOBBIX BSIKYLLMX BELLECTB

. Teopus Teepaenus Jle-Llarense

. OCHOBBI TBEPAECHHSI MMIICOBBIX BSIKY LUKX

. MccnenoBanus B 601aCTH TBEPASHHMS PHIICOBBIX BSKYLUMX

. OCHOBHbIE CBOMCTBA MMMCOBBIX M AHTHAPUTOBbIX BSIKYILLIMX

. OnpeneneHue BOJOCTOMKOCTH MHIICOBBIX BSKCYLLMX

. IlyTu noBbILIEHNS BOJOCTOHKOCTH FUICOBBIX BSKY LIMX

. Uro Taxoe uzBecTs?

. Bune! uzsectu

. [Ipon3BoacTBO U3BECTH

. IlpumeHeHre BO3ayLLIHON KaNbLHEBOH H3BECTH

. OCHOBHbIE CBOWCTBA KaJILLIMEBOH M3BECTH

. Onpenenenne copra M3BECTH

. TBepaeHHe H3BECTKOBBIX BSIKYLLIMX

. Kak nonyyvaror uzeects?

. B kakux neuax oGkuraioT ussecTs?

. Marnesnanbhele Bsxylune. CeipbeBble MaTepHaibl

. TpeGoBaHus K MarHe3uaibHbIM BSYKYLIMM BELLECTBAM

. [Ipou3BOACTBO MarHe3naibHbIX BSXKYLMX BELLECTB

. TexHonorus nonMMepUEMEHTHBIX PACTBOPOB

. Knaccndukaums nonumepueMeHTHbIX KOMMNO3ULMH

. [IpouHOCTHbIE NOKa3aTeM NOAMMEPLEMEHTHBIX PACTBOPOB

. TexHOJI0r1s NPOM3BOACTBA PACTBOPOB H HETOHOB, MOAU(HLIMPOBAHHBIX MOPOLIKOOGPA3HOH CycreH3uei
. CpoiicTBa MOAM(HLIMPOBAHHBIX MOPOLUIKOOOPA3HBIX CYCMEH3HH

. IIpouHocTHbIE CBOMCTBA MOAM(HLIMPOBAHHBIX MOPOLIKOOBPA3HBIX CYCHEH3UH

. [ponsBoacTeo cucrem, MOAMMHLUHUPOBAHHBIX BONOPACTBOPUMBIMH MOJUMEPAMH
. CeoiicTBa cucTeM, MOAU(DULHPOBAHHBIX BOAOPACTBOPUMBIMH MOJIMMEPAMH

. [IpouHoOCTHBIE CBOMCTBA MOAN(HLIMPOBAHHBIX BOJOPACTBOPUMBIX MOJMMEPOB

. MeTtonuka ucnbiTaHUK cHcTeM, MOAHDUUMPOBAHHBIX KUAKKMHU CMONAMH
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HMcnbiTanue runcoBbix 00pa3uoB ¢ 3aMeIUTENEM U YCKOPUTENEM CXBaTbIBAHUS
TexHuka 6e30nacHOCTH U OXpaHa TpyJa Npu padboTe ¢ KUAKUMHU OJIMrOMEPaMU
OnpeneneHue comKepKaH1s CyXoro ocraTka

Onpenenexue yClOBHOW BSI3KOCTH SKUIKHX MOJHMEPOB
HopmaTuBHO-TeXHH1eCKast AOKYMEHTALMsl HA BOAOIMYIbCHOHHbBIE MOJIMMEPbI
Onpenenenue yCTOHUMBOCTH MOIMMEPOB K JEHCTBHIO XUMHUYECKHX BELLECTB
HopmaTueHO-TeXHHUECKasi JOKYMEHTALMS Ha MOJUMEpbI
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69. CrbipbeBble MaTepuabl st MOTYHYEHHs CUCTEM, MOAU(PULMPOBAHHBIX HKHIAKMMHU CMOJIAMH

70. MeTonuKa UCNbITAHUH CHCTEM, MOAUDULMPOBAHHBIX YKUIKMMH CMOJIAMH

71. MeToauka ucnbiTaHUH CUCTEM, MOAM(HULMPOBAHHBIX MOHOMEPAMHU

72. Ilpon3BoACTBO MOAU(ULUMPOBAHHBIX MOHOMEPOB

73. Cpo#icTBa MOAH(DHLMPOBAHHBIX MOHOMEPOB

74. ColicTBa nonaumepbeToHOB

75. TexHONOrKs MPOM3BOACTBA NOIUMEPOETOHA

76. Yro Takoe nonumepberoH. OGaacTh NpUMeHeHHs

77. Kak onpeaensercs Bpemst v TeMreparypa raweHus?

78. CopTa u3BecTH

79. Onpenenenue mMapku rurca

80. Bausinue nobasok-yckopureneit n 106aBOK-3aMeIMTeNeH HA TPOUHOCTh FUIICOBBIX 06PA3LIOB
81. Cocras BOLO3MYIbCHOHHBIX CMOJT M JKHAKHUX ONMrOMEPOB

82. CeolicTBa BOO3MYILCHOHHbIX MOJUMEPOB M UX HATMOMHEHHBIX KOMMTO3HLMN

83. JleficTBHE XUMHYECKHX BELLECTB M0 OTHOLUEHHIO K MOJMMepaMm

84. M3BecTkoBO-KpeMHeseMUCTOE BsKyLuee. CbipbeBbIE MATEPHATIBI /1 €r0 MOJTyUEHHUS.

85. TpeGoBanus TexHUKH 6€30MacHOCTH NPy PaboTe ¢ MArHE3HATbHBIMU BSKYLLIUMH

86. [IpuHuMn nonuMepHOR MOAW(UKALMK A1 NONYUYEHHs LeMeHTa

87. Knaccndukauus nonumepLeMeHTHbIX KOMNO3MLKHA. HOpMAaTHBHO-TEXHHYECKAS NOKYMEHTALHS
88. DU3MKO-XMMHYECKHE PeaKLMH NPH MOy YeHHH MOAU(DULMPOBAHHBIX MOPOLIKOOGPA3HBIX CyClEH3HIA
Bropas rpynna nepuoaa arrecrauuu (3x3amen) - ounas gpopma (6 cemectp)

. OnpezeneHune 1 BEILECTBEHHbIH COCTAB LIEMEHTa

. Homenknatypa n06aBok As1s LEMEHTa 10 MEXaHU3MY 1eHCTBHS

- Meronuka onpeneneHns XMMUYECKOrO U MUHEPATIOTHYECKOrO COCTABA KITHEHKepa

. Pacuer muHepanorudeckoro cocrasa kinHkepa

. DU3NKO-XMMHUECKHE CBOMCTBA KIIMHKEPa

. Bsbiyuine Hu3koi BoaornorpebHocTH

. DUBMKO-XUMMAUECKHE TIPOLIECCHI MPH TBEPAEHKH LEMEHTOB

. TpeboBanus K JOMEHHbIM LLTAKaM KAk K ChIPbIO A/ NOYUEHHMS LAKOBBIX LEMEHTOB

- JlomeHHbIe, MeTanlypru4eckie i XMMUIECKHe LTaki. HopMaTHBHO-TeXHUYECKAs HOKYMEHTALMS
10. MeTonuka MUCTbITAHKUMN LIJAKOBBIX LEMEHTOB

11. CpipbeBble MaTepuanbl AJis MOMYUESHHS LIAKOLIETOYHbIX LIEMEHTOB

12. CTpyKTypa LIeMEHTHOrO KaMHs

13. ®usnKo-MexaHHUECKHE CBOMCTBA LIEMEHTA

14. BnusHue BpeMeHH M YCJOBHI XpaHEHHUs LIEMEHTa Ha ero CBOMCTBA

15. TexHuka 6e30MmacHOCTH Npu paboTe ¢ OPraHUYECKMMH BSKYLLIUMHU

16. CriocoObl nonyueHus U MOAM(PHLUMPOBAHNS GUTYMHBIX M IETTEBbIX BSIKYLUHX

17. Texnuka 6e3onacHocTH npu paboTe ¢ pacTUTENbHBIMU KIESIMHU

18. CocTaebl, TeXHONOrUsl MOMTYUEHHUs, 0GIACTH NPUMEHEHUS PACTUTENbHBIX K/IEEB

19. MeTonuka onpeseneHus HOpMaIbHON NYCTOThI LEMEHTHOTO TeCTa

20. TOCT Ha MeToAMKy MCMbITAaHUM LieMeHTa

21. HopmaTiBHO-TeXHUUYECKas JOKYMEHTALMS [0 UCIBITAHUIO MOPTAAHALEMEH ra

22. OnpenesneHne HOPMaIbHON FYCTOTbI LIEMEHTHO-MECUAHOTO PacTBOPA
23
2
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- Ornipepenerme HOpMasibHON KOHCUCTEHLMHM LEMEHTHO-TIECUAHOTO pacTBOpa. MeToauKa.

4. Pexcumbl TBEpACHHS LEMEHTA
25. BiusiHre yCKOpHTENs TBEPAEHHS Ha CPOKH CXBATbIBAHHE 06pasLioB. MDOpMOBaHHeE o6pasuos. [OCT.
26. XrMUYECKHE peakLMK NPy pasiMuHOM TBEPAEHHH LIEMEHTA.
27. DopmoBaHHe 06Pa3LOB LIEMEHTHO-MIECHAHOrO PacTBOPA C YCKOPHUTENEM TBEPLEHHUS
28. Pacuer cocTaBa LIEMEHTHO-11ECUAHOTO pacTBOpa
29. Onpenenexye NPOUYHOCTHBIX XaPAKTEPUCTHK LIEMEHTHOTO KaMHS
0. HopmaTuBHO-TexH14ecKas JOKYMEHTaLKs MO ONpPeAeaeH IO MPOUHOCTH LIEMEHTHORO KaMHS
. [IpoBepka TeXHMUECKOrO COCTOSIHHUS MCTILITATENLHORO 060PY0BAHMS
32.TOCT Ha ucnbiTanus LeMeHTa
33. MeToauka onpeaeneHus KauecTsa BsKyLUMX Ha OCHOBE CY/b(aToB KasTb LK
34. HopmaTHBHO-TeXHUUeCKas JOKYMEHTALMS HA TMIICOBbIE BSKYLLME



35.
36.
37.
38.
39.
40.
41.
42,
43.
44.
45.
46.
47.
48.
49,
50.
51,
52.
53.
54.
55.
56.
57.
58.
59.

OCHOBHbIE CBOHCTBA MMIICOBBIX BAXKYLIMX

TpeGoeanus FOCT Ha runcoBsle BsxcyLime

Tpebosanusa FOCT Ha cTPOUTENLHYIO H3BECTS

MeToauka onpeaesneH1s KauecTBa CTPOUTEBHON U3BECTH

Tpebosanusa F'OCT Ha 06LIECTPOUTENbHBIE LEMEHTDI

Meroauka onpeneneHus ka4ecTsa OOGLECTPOUTENBHBIX LIEMEHTOB

Tpebosanus OCT Ha creuranbHble BUABI LEMEHTOR

Meronuka onpeneneHms kKauecTpa CreUHATbHBIX LIEMEHTOB

Merozuka pacuera cocTaBa WKXTbI A4S NPOH3BOACTBA KJIMHKepa

Pacuer TexHuKo-oKOHOMHUUECKHX MOKazaTenelt npy MPOM3BOACTBE KIIMHKEpPA
Tpe6osanus FOCT Ha GUTYMHBIE BSKYLLHE

Meronnka onpenenerms kauecTsa GUTYMHBIX BSXKYLLMX

Metonuka ucnbITaHmi nonUMepLEMEHTHOro GeToHa

HopmaTuBHO-TeXHHUecKas JOKyMeHTaLus Ha NOJIMMEPLEMEHTHbIN GETOH
Metoab! ucnbiTanmii uementa. Cnoco6bl MPOM3BOACTEA LiEMEHTa

CbipbeBble MaTepuaibl A5 nonyuenus [1L] KJIMHKepa

Yro Takoe nopraaHaLeMeHT? '

MeToamka UCnbITaHNH CbIPLEBBIX MATEPHAIIOE A NPOU3BOACTBA KJIMHKEPA
DU3HKO-XMMHUYECKHE CBOHCTBA KIHHKepa

CyxoH, MOKpbII H KOMGMHUPOBAHHbIMN COCOGbI NPUTrOTOBJIEHHS KIHHKEpa
HopmaTusHo-TexHHYeCKas n0KyMeHTaLMS Ha MPOEKTHPOBaHKE COCTaBa KJIMHKEpa
Croco6bl NOBBILIEHNS NPOU3BOMTENLHOCTH TeUeH a1s NPOU3BOJCTBA LIEMEHTA
Du3KKO-XUMHUYECKHE TIPOLECCHI MPH OBXKHUTE, NPOTeKatoL1e BO BPaLUAIOLIMXCS Meyax
HoBeie ciocobbl mosyuenus kivHkepa

DH3MKO-XMMHUYECKHE MPOLIECCHI, MPOMCXOAALLHE MpH OXNAXKACHUH alIOMOCHUIIMKATHBIX PACMIABOB U

XPaHCHWH KIIMHKEepa Ha cKane

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
72.
73.
74.
75.
76.
77.
78.
79,
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.

Posib:okenaos B Gpopmuposanuy kinHkepa

[lomonbHbIE arperaThl 1 UX MPOM3BOAMTENLHOCTD

BaaxHocTb U npenensHas kpynHocTs KJIMHKepa, 100aBOK, runca

Crioco6bl NPOH3BOACTBA KAMHKEPa

Bnusure TonkocTd nomosna Ha akTHBHOCTS, BOAOMOTPEOHOCTh, MOPO30CTORKOCTD LIEMEHTA
HopmarnBHO-TexHHuECKas 10Ky MEHTALMSA MOBEPXHOCTHO-aKTHBHbIX 1062BOK
Hopmarusras qokvmenrauus runca

MeToanKa HCTIbITAHWH OBLLECTPOUTENbHBIX LIEMEHTOR

HocTmwkenus B 06nacTv nomona :

Binstune ToHkOCTH OMONa Ha MOPO30CTOHKOCTL LieMeHTa

Buabl uemenrtos

TexHuka 6e30nacHOCTH MPU NPOM3BOACTBE NnopTiaaHUueMeHTa

OcHOBHbIe NMOKa3aTe/M KaYeCTBA OGLIECTPOUTENBHBIX LIEMEHTOR
OcoGeHHOCTH TEXHONOrMH OBILECTPOUTENBHBIX LIEMEHTOR

IIpumeHeHye TOMEHHBIX W MEPTANTYPriUyecKUX ILTAKOB

CeolicTBa LUIAKOBbIX LIEMEHTOB

KonTposb npouseoacrea uemexra

CpOoKH W npaBuiia XpaHeHHs LEMEHTa

LleMenTBI nONrOCpOUHOro XpaHeH s

CBOWHCTBA OpraHMYeCKUX BAXKYLLMX BELLECTB

Buael pacturenbHbIx Kees ‘

BoaonorpebHocTs uementTHOro TecTa

OnpezeneHue TOHKOCTH MOMOJIA LIEMEHTA

Onpenenenne UCTMHHOM MIOTHOCTH LEMEHTA

HopmaTusho-TexHuueckas nokymeHrauus Ha M1acTU(HULMPYIOLLME 100ABKH
Brusanue nnacrupuumpyroumx 106asok na BOJONOTPEOHOCTL LEMEHTA.
Buael nnacruduumpyrowmx no6asok

MeTonuka onpeneneHns cpoKOB CXBATHIBAHMS LIEMEHTA

MeTonmka onpeneneHus MpOUHOCTH LEMEHTA



90. HopmaTHBHbIe 3HAYEHHMS HA LEMEHTbI

91. Mapka u kniace LuemeHTa

92. Buabl BSKYILMX BELLECTB HA OCHOBE CY/b(GaTOB KalbLiMs
93. Moau(HUMPOBAHHME MMIICOBBIX BSXKYLLHX

94. TlpuMeHeHHe CTPOMTENBLHOM HU3BECTH

95. IlpumeHeHHe 0GLIECTPOUTENbHBIX LIEMEHTOB

96. Buabl crieuMabHbIX LIEMEHTOB

97. MuHepanornieckuii cocTas KIMHKepa

98. Onpenenenye CBOMCTB GHUTYMHBIX BSKYLLHMX

99. CpolicTBa NOJIUMEPLIEMEHTHOrO GeTOHA

100. BeixoznHoi#i KOHTPOIb

101. HauGonee BbIroaHbIH croco6 MPOM3BOACTBA LIEMEHTA

4.3 TexnoJiorus BbISIBJICHHSI YDOBHSI OCBOCHHU S JHCIHITIHHBI

TCXHOJ'IOFI/UI BbIABJICHUSA ypOBHﬂ OCBOC€HHUSA OUCLMUIITIUHBI ﬂpl’IBO,ClHTCﬂ B (bOH,lle OUEHOYHbIX CpeﬂCTB
(DOC).

5. YYHEBHO-METOAWYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE OCBOEHMSI
AUCHMIITIAHBI (MOY JIST)

5.1.  OcHOBHas U 10NOJHHMTEIBLHAS THTEPATYPA
OcHnoBHasi TuTEpaTypa

1. Mnbuna, JI. B. (a-p TexH. Hayk, npod. ; HTACY (Cubetpun), kad. CtpouTenbHble MaTepualbl,
CTaHAapTU3auMs 1 cepTrudukaums). [IpoekTMpoBaHMe LIEMEHTHBIX 3aBOA0B [OnekTpoHHBIi pecypc] :
yuebHoe nocobue no Hanpasnenuio 08.03.01 "Crpourenserso” / JI. B. Unbuna, H. A.Mauikun, T. ©.
Karkosa ; M-Bo 06pasosanus u nayku PO, Hosocu6. roc. ApXMTEKTYP.-CTPOUT. YH-T (CUbCTpHH). -
HosocuGupek : HPACY (Cubetpun), 2015. - DnektpoH. Teker. - ISBN 978-5-7795-0749-3 - 6.1.

2. Unbuna, JI. B. (HTACY (Cubetpun), kad. CTponTenbHbie Marepualbl, CTAHAAPTH3ALMSA H
ceprudukaums). TpoekTHpOBaHUE LEMEHTHbBIX 3aBOJOB | yuebHoe nocobue no nanpasnexuio 08.03.01
"Crpoutenscreo" / JI. B. Unbuna, H. A. Mauukun, T. ®@. Katkosa ; M-Bo obpasoBaHus U Hayku PD,
Hogocu6. roc. apxutexryp.-cTpouT. yH-T (CHBCTpHH). - Hosocubupck : HTACY (Cu6erpun), 2015. - 88 ¢. :
Wi, Tabn. - Bubnuorp.: c. 80. - ISBN 978-5-7795-0749-3 : 168.00.

3. Unbuna, JI. B.  TlpoexTMpoBaHHe LEMEHTHBIX 3aBOJOB [DnexTpoHHbIH pecype] : yueGHoe nmocobue / JI.
B. MUnbuna, H. A. Mawkun, T. ®. Kartkosa. - Hoeocubupck : HoBocuGupekuii rocynapcTeeHHbiii
ApXHTEKTYPHO-CTPOUTESIbHbIN yHHBEpcHTeT (Cubetpun), 9BC ACB, 2015. - OnekTpoH. Tekcr. - [ISBN 978-
5-7795-0749-3. (http://www.iprbookshop.ru/68832.html)

4. Bomkenckuii, A. B.  MuHepanbHbie BOKYLLHE BELUECTBA : y4eGHHK Ans By30B 1o crew,. "[Ip-Bo cTpouT.
M3IeUH U KOHCTPYKUMI" / A. B. BomkeHckuii ; M-Bo BbicLI. U cpen. crieu. obpazoBanus PD. - 4-e u3g.,
nepepab. u gon. - Mockea : Ctpoiinzaar, 1986. - 464 ¢. : un. - Bubauorp.: ¢. 459-460. - 1.30.

5. BomkeHckuii, A. B.  MunepanbHble BSKyLUHe BELIECTBA (TexHonorus u CBOMCTBA) : yueGHHUK 115 BY30B
no cneul. "[1p-go cTpouT. u3menuii u koncrpykuuit" / A. B. Bomxenckuii, FO. C. Bypos, B. C.
KosokonsHukos ; nox pea. A. B. BomkeHckoro. - 2-¢ u31., nepepad. u aon. -Mockea : Ctpoiiusaar, 1973. -
480 c. : un. - Bubaumorp.: c. 474-476. - 1.20.

6. Bomxenckuii, A. B.  Tuncosbie BSKyLMe U3nenus (TexHonorus, CBOHCTBA, NpuMeHeHne) / A. B.
Bomxkerckuid, A. B. deppotckas. - Mockea : Crpoiinzzar, 1974. - 328 ¢. - ui. - bubauorp.: ¢. 319-327. -
1.02.

7. Wnbuna, J1. B, Bskylume elecTsa BO3AYLIHOIO TBepieHus. Y 2 [DnekTponHslii pecype] . Y. 3 :
OpraHnuyeckue BsKyLLME BellecTsa : yueGHoe nocobue / J1. B. Mnbuna, H. A. Mawkun, T. ®. Karkosa. -
HosocuGupck : HosocuGupckuii FOCYAApCTBEHHbIH apXHTEKTYPHO-CTPOUTEbHbIYHUBEPCHTET (Cubcrpun),
9BC ACB, 2014. - DnekTpoH. TekcT. - ISBN 978-5-7795-0698-4. (http://www.iprbookshop.ru/68761.html)
8. Mnbuna, JI. B. (a-p TexH. Hayk, npod. ; HTACY (Cubetpun), kad. CTpouTenbHble MaTepuaibl 1
CMELMANbHBIC TEXHONOrMH).  Bsxkylune BeLLECTBA MHAPABINYECKOrO TBEPACHNS : yueb. nocobue o cneu,.
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nanpagienus 270800.62 "Crpourenserso”. Y. 1 : [Kparkuit kype] / JI. B. Unbuna, H. A. Mawkus, T. @.
Karkosa ; HoBocHG. roc. apXuTekTyp.-CTpouT. YH-T (CubcTpuH). - HoBocn6upek : HTACY (Cubetpun),
2013.- 104 c. : un., Tabn. - Bubauorp.: ¢. 90-91. - ISBN 978-5-7795-0658-8 : 158.00.

9. Jla6opatopHbie paboTbl Mo aucuurinHe "TexHonorus Bsxymux sewects" / HoBocHE. HHXK.-CTPOMT. HH-T
um. B. B. Kyii6biwesa, Kad. crpout. marepuanos ; coct.: Tumodeesa JI. I'., Katkosa T. ®., 3asaackui B.
®. - Hosocubupck, 1986. - 43 c. : rpad. - bubauorp.: c. 43.- 6.u.

JonoaHuTEIbHASI JIUTEPATYPA

1. YepHos, A. H.  SlueuncTblit GeToH nepemerHol naotHocTr / A. H. HepHoB ; M-BO NpOM-CTH CTPOMT.
matepuanos CCCP, Vpan. HUWITU crpour. matepuanos. - Mockea : Ctpoinzaar, 1972. - 127 ¢. : un. - 0.69.
2. lllecrepkuH, M. H.  SluencTblii 6€TOH HEABTOK/IABHOTO TBEPACHHs HA OCHOBE cTek10604 : aBToped. aucC.
... KaHZ. TexH. Hayk / M. H. LllectepkuH ; Mock. roc. CTpouT. yH-T. - Mocksa, 2002. - 22 ¢. : un. - 6.1.

3. Cakconora, E. H. SluencTble MaTepualibl Ha MECTHBIX BSKYLIMX CMELIAHHOrO THIMa TBEPACHHUA !
aBTOped. aMc. ... kaua. TexH. Hayk / E. H. CakconoBa ; [leHs. roc. yH-T apXMTEKTYypbl U CTp-Ba. - ITeH3a,
2008.-22c.: un. -6.u.

4, 3aBanckuii, B. ®. Sluencrble 6ETOHBI Ha OCHOBE HOBBIX BUIOB AUCMEPCHBIX HAMOIHHUTENCH !
moHorpadus / B. @. 3asaackuii, I'. H. ®omuuesa ; HoBocu®. roc. apxuTeKTyp.-CTPOUT. YH-T (CubcTpun). -
HoocuGupck : HTACY (Cubetpun), 2006. - 100 c. : un. - ISBN 5-7795-0294-3 : 50.00.

5. Ileopkus, JI. K. CTpouTenbHble MUHEpaIbHbIE BSOKYLIME MaTepUanibl [DNeKTpoHHbIH pecype] : yuebHOe
noco6ue / JI. M. Jlgopkun, O. JI. [JBopkuH. - CTpOUTENbHbIE MUHEPATbHbIE BAKYLIME MaTephanbi ; 2018-04-
15. - Mockaa : Undpa-Unokenepus, 2013. - 544 c. - ISBN 978-5-9729-0035-0.
(http://www.iprbookshop.ru/13559.html)

6. LLlox, K. CTpouTenbHbIE BSXCYLUME BELLECTBA: LIGMEHT - U3BECTb - FUMC : y4eb. nocobue s TeXHOI.
BTy308. Y. 1 / K. Llox ; nep. ¢ Hem. noa ped. B. A. bayspa 1 B. H. }Onra ; Kowm. no BbicL. TeXH.
o6pazosanuio npu LMK CCCP. - Mocksa ; Jlennnrpan : Focerpoiinzaar, 1934. - 303 ¢. @ un. - 4.75.

7. Lox, K. CTpouTenbHble BXKYLLME BELLECTBA: LEMEHT - W3BECTb - TUIC : y4ed. NOCOOHe Ais TEXHOI.
BTY30B. Y. 2 / K. Lox ; nep. ¢ Hem. noa pea. B. A. Bayapa 1 B. H. FOnra ; Kom. no Bbicuu. TexH.
o6pasosanuto npu LIMK CCCP. - Mockea ; Jlenunrpan : [occtpoitnzaar, 1934.-372 ¢. :un. - 5.50.

8. KoMmieKcHbIi KypcoBOii MPOeKT 1o aucuumninHaM «Bskyluue sewectsa», «[Ipoueccs! v anmaparsl B
TEXHOJIOTHH CTPOUTENLHBIX MaTepHasony, «MexaHn4yeckoe 060pyI0BaHHe MPEANPUITHH CTPOHMHIYCTPHHY
[DnekTpoHHbIH pecype] : yueGHo-meToanueckoe nocobue / E. U. Illmurbko [ ap.]. - Boponex :
BOpPOHEXKCKUH rocy1apcTBEHHbIH apXMTEKTYPHO-CTpOUTENbHBIH yHuBepcuret, 95C ACB, 2015. - 108 c. -
ISBN 978-5-89040-537-1. (http://www.iprbookshop.ru/55001.html)

9. BomkeHCkHi, A. B. MNCOLEMEHTHbIE U MHMMCOLIIAKOBbIE BshKyLuMe uszenus / A. B. Bomkenckuid, M.
W. Porogoii, B. . Cram6yako ; noa pea. A. B. BomkeHckoro. - Mockea : ['0c. U3/1-BO JIMT. N0 CTP-BY,
apPXWTEKTYpPE W CTPOUT. MaTtepuanam, 1960. - 168 c. - 0.56.

10. Bopo6bes, X. C.  Bsokyuue marepransl s aBToknasHeix usaenui / X. C. Bopobbes. - Mockaa :
Crpoiimzaar, 1972. - 287 c. : un. - 0.92.

11. Cunxa, C.. LleMeHTHble MMHH-3aBOIbI : 0030p OMbITa, HaKoMIeHHoro MHanel B 061, skcnTyaTaumru
Masbix LemeHTHbIX 3aBoaoe / C. Cunxa ; nep. ¢ anrn. M. B. [laneeca ; pen. E. A. Bonkosa. - Mocksa :
Crpoiusznat, 1996. - 64 c. : un. - ISBN 5-274-01884-X (P®) : 10.00.

12. ByrT, 0. M. Xumuueckas TEXHOMOrMs BSOKYLLMX MaTEPHaoB : y4eOHHUK Ais BY30B MO crel. "XuMm.
TEXHOJ0rHs BKyLMX Matepuanos” / FO. M. Byrr, M. M. Cbiues, B. B. Tumaiues ; noa pea. B. B.
Tumawesa ; M-Bo BbiclL. U cpel. cnel. o6pasosanus PO. - Mocksa : Beiciuas wkona, 1980. - 472 ¢. : ua. -
Bubnuorp.: c. 464-465. - 1.40.

13. ByrT, 0. M. TexHO/OrMs LIEMEHTA W JPYrUX BOKYLUMX MaTepUasios : y4eOHUK 171 TEXHUKYMOB MPOM-
cTH cTpout. Matepuanos / FO. M. ByTr. - 5-¢ u3a., nepepa6. u gon. - Mockea : Ctpoiiuzaar, 1976. - 407 c. :
ui. - Bubnuorp.: c. 400-403. - 0.85.

14. Cyaumenko, JI. M.  TeXHOIOr1s MUHEPabHbIX BKYLIMX MaTePHUasIOB W U3JEIMH Ha NX OCHOBE :
yue6. nocobue ayist By30B no crne. "Mex. 060py10BaHHe NPEANPUSITHHA CTPOUT. MATEPHAJIOB U
koHeTpykuui" / JI. M. Cynumenko ; MHHHCTEpCTBO BbICLIETO U CPEZIHErO CMeLMaibHOro 06pasoBaHus
CCCP. - Mockga : Buicwas wkona, 1976. - 278 c. - Bubnuorp.: c¢. 275-276. - 0.80.

15. Cyaumenko, JI. M. TexHO0rHsi MUHEpabHBIX BSKYLUMX MATEPUAOB W U3AEIHI Ha UX OCHOBE :
yUeBHUK 4714 BY30B CTPOMT. U XUM.-TexHod. crel. / JI. M. Cynnumenko ; MunuicTepcTso obpasosatus PD. -
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3-e uzn., nepepab. u gon. - Mocksa : Beiciuas wkona, 2000. - 303 ¢. -bubnuorp.: c. 301. - ISBN 5-06-
001824-5 : 59.30.

16. CoBpeMeHHbIE MaTepUabl U TEXHOJIOTHH : yueb. nocobue no HanpasneHuo 270800 "CrpourenscTso” /
H. A. MawkuH [u ap.] ; nox pea. H. A. Maiwukuna ; HoBocu®. roc. apxutekTyp.-cTpouT. YH-T (CHOCTpUR). -
Hoeocubupck : HTACY (Cuberpun), 2012. - 236 c. : un., Tabn.- bubauorp.: c. 234-236. - ISBN 978-5-
7795-0569-7 : 300.00.

17. Anekcees, b. B. TIpou3BoacTBO uemeHTa : y4ebHuK ans cped. npod.-texH. yunnuiy / b. B. Anekcees,
I'. K. Bap6auies ; ['oc. kom. P® no npod.-rexH. obpazopaHHuto. - 2-e u31., nepepabd. u gon. - Mockaa :
Bricuias wikona, 1985. - 264 c. - (Ilpodrexobpazosanue). - 50.00.

18. MonacTbipes, A. B.  TIpon3BoacTBO U3BECTH : y4eOHHMK A1 MOAroT. pabounx Ha np-se / A. B.
MouacTbipes ; YueHblii coeT ['oc. koM. PO no npod.-texH. oOpasoBaHuio. - Mocksa : Beicluas wikona,
1971.-272 ¢. : un. - (Ilpodrrexobpazosanue. CTpout. MmaTepuansl). - bubauorp.: c. 269. - 0.48.

19. MoHacTbipes, A. B.  TIpoM3BOACTBO M3BECTH @ YUEOHHMK AJ1sl MOAroT. pabounx Ha np-se / A. B.
MonacTbipes ; YueHbiii coBeT [oc. kom. PD no npod.-TexH. o6pazoBaHuo. - 3-¢ U3L., nepepad. v Aom. -
Mocksa : Boicwuas wkona, 1978. - 216 ¢. : un. - (Ilpodrexobpasosanue.Ctpour. marepuast). - bubauorp.:
c.215.-0.45.

20. MoHactsipes, A. B. T[Ipou3BoacTBO M3BECTH : yHeOHHK 11 MOAroT. pabouux Ha np-e / A. B.
MouacTsipes ; Yuenbiii coBeT ['oc. koM. P® 1o npog.-TexH. 06pa3oBaHuIo. - 2-e u3L., nepepad. u fom. -
Mocksa : Beicwias wkona, 1975. - 223 ¢. : un. - (Ilpodrexodpasosanue.CTpour. matepualel). - 0.46.

21. Bsxyiuue BetecTsa [DnekTpoHHbIH pecype] : YueGHoe nocobue / O. A. Jlapcen [u ap.] ; O. A. Jlapcen
[1 ap.]. - MockBa : MOCKOBCKH# rocy1apCTBEHHbIH CTpOUTENbHBIH YHUBepcUTeT, Al [T Op Menua, ObC
ACB, 2018.-111c. - ISBN 978-5-7264-1800-1. (http://www.iprbookshop.ru/74474.html)

MeTOZlﬂ‘leCKl/le YKazaHust

1. Heopranuueckue BsKyLune BellecTa [DneKTpoHHbIH pecype] : yueOGHo-meToanueckoe nocobue / B. C.
CemeHoB [u ap.]. - MockBa : MOCKOBCKHH rocyaapcTBeHHbIH cTpouTenbHbli yHrBepeuteT, O5C ACB,
2015. - 56 c. (http://www.iprbookshop.ru/40195.html)

2. Bypos, FO. C. JlaGopaTopHbli#i npakTHKym o kypcy "MuHepaibHble BKyLure BewecTsa" : yues.
nocobue s MHK.-CTPOMT. By30B W (pak. / FO. C. Bypos ; M-Bo BblcLu. U cpea. cnel. odpazosaHus PO. -
Mockga : Ctpoituzaar, 1967. - 172 c. - bubauorp.: ¢. 169-170. - 0.53.

3. Bshkyiuue BeLwecTsa : METOA. yKa3aHUs K M3yHEHHIO Kypca M BbIMOJIHEHHIO KypCOBbIX paboT
cneuranbHocTr 290600 3a0u. opmbl 00yuenus / HoBocub. roc. apXuTekTyp.-cTpouT. YH-T, Kad. ctpour.
MaTepUaioB U crew. TexHonorui ; coct. M. B. I'enunep. - Hosocubupcek, 2000.- 16 c. - Bubnumorp.: ¢. 9. -
6.u.

4. BsbKyluue BeLUecTBa : MeTO. yka3aHus Kk j1ab. paboram no kypcy "Bsokywue Bewectsa” ans cneu. 2906.
00 "TIp-BO CTPOUT. MaTepUAasIOB, U3NENHUH U KOHCTPYKLUMH" Beex ¢opm obyueHus / Hosocu®. roc.
apXMUTEKTYP.-CTPOUT. YH-T, Kad. cTpour. marepuasnos u cneu. TexHonorui; coct.: B. @. 3aBagckuid, T. .
Katkosa, JI. B. MnbuHa . - HoBocubupcek, 1999. - 44 c. : un. - 6/u.

5. Bsbkywiue BeluecTsa [DneKTpOHHbIN pecypce] @ yueOHo-MeToandeckoe nocobue / O. A. JlapceH [u np.]. -
Bspxywue Bewectsa ; 2019-12-02. - Mocksa : MOCKOBCKME roCy1apCTBEHHbIH CTPOUTENbHBIA YHUBEPCHUTET,
3BC ACB, 2014. - 38 c. (http://www.iprbookshop.ru/26854.html)

6. Py6uosa, B.H. Bskyluue Beuiectsa [DnekTpoHHbIH pecype] : yueOGHo-MeToaudeckoe nocodue / B. H.
Py6uoga. - OpeHbypr : OpeHOyprekuii rocyaaperseHHblid yHusepeutet, 95C ACB, 2009. - 31 c.
(http://www.iprbookshop.ru/21571.html)

7. Pyouosa, B.H. Bsukywue sewectsa [DnexTpoHHbIi pecype] : yuebHo-MeTonuueckoe nocobue / B. H.
Py6uoga, JI. B. Connarenko. - Openbypr : OpeHOyprckuii rocyaapcteeHHblid yHuBepeuTet, O5C ACB,
2008. - 31 c. (http://www.iprbookshop.ru/21570.html)

8. IIsopkuH, JI. 1.  CrpouTenbHble MUHEpanbHbIe BSKYLLME MaTepualibl : yued.-npakr. nocodue / JI. .
HABopkuH, O. JI. IBopkuH. - Mocksa : Mudpa-Muxenepus, 2011. - 544 c. : Tabn., un. - bubauorp.: c. 532-
533.- ISBN 978-5-9729-0035-0 : 565.00.

9. Jlecouk, B. C. ['uncoBble BsxylLMe MaTepUalibl U U3eus : yueO. mocoOKe Mo HarpaBieHUO
"Crpourenscto" / B. C. Jlecosuk, C. A. [Toropenos, B. B. CtpokoBsa ; Benropos. roc. TexHos. akaj.
CTpouT. Matepuanos. - benropon : ben TACM, 2000. - 224 c. - 45.00.
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HOpMaTl/lBH‘Aﬂ AOKYMEHTaUuUusl

1. CnpaBOYHHMK MO NPOEKTUPOBAHHIO LIEMEHTHBbIX 3aBoaoB / H. ®@. AnaHenko [u ap.] ; noa pen. C. U.
Hantowesckoro ; M-Bo npom-ctu crpout. matepuanoe CCCP, TUTTPOLIEMEHT. - Jlenunrpan :
Crpoiinznat, 1969. - 240 ¢. : ua. - 1.86.

2. Tapanyxun, H. A. CnpaBounuk Monooro paboyero LemeHTHoro npoussoactea / H. A. TapanyxuH, B.
B. Anekcees. - Mocksa : Beicwas wkona, 1990. - 175 c. : ui. - BuGauorp.: ¢. 174. - ISBN 5-06-000915-7 :
0.60.

3.TOCT 965-78. IlopTnanauement Genblit. Texnnueckue ycnosus / Focerpoii CCCP. - Bzamen FOCT 965-
66 ; Been. 01.01.79. - Mocksa : M3a-Bo crannaptos, 1979. - 5 ¢. - (FocymapcTeennslii cranaapr CCCP). -
0.03.

4.TOCT 9179-77. UzBectsb cTpouTtenbHas. Texuuueckue yenosus / Tocerpoit CCCP. - Bzamen TOCT 9179-
70 B 4. TexH. ycnopui ; Been. 01.01.79. - Mockea : M3n-Bo cranpapros, 1985. -7 c. - (TocynapcTBeHHbIi
cranpapt CCCP). - 0.03.

5.TOCT 25328-82. LlemeHT ang cTpouTebHbIX pacTBopos. TexHuueckue ycnosus / Coccrpoii CCCP, . -
[lepeusn. mapt 1994. - Been. 01.01.83. - Mocksa : M3a-Bo crannapros, 1994. - 5 c. - 13.30.

6. TOCT 25094-94. [ToGaBKK aKTUBHbIE MUHEPAILHBIE 4151 LEMEHTOB. METObI MCMbITAHMI. - B3amen
['OCT 25094-82 ; Been. 01.01.96. - Mocksa : M3a-Bo cranaapros, 1996. - 12 c. - (MexrocynapcTBeHHbIH
cTaHaapT). - 442.90.

7.TOCT 23789-79 (CT COB 826-77 B uacTv METOAOB UCTbITaHM). Bxkyiume runcorsie. MeTos!
ucnbitanuid / Foccrpoit CCCP. - Beea. 01.07.80. - Mocksa : M3n-go cranpapros, 1980. - 12 ¢. -
(TocynapcreenHbliii crannapt CCCP). - 0.05.

8. T'OCT 22688-77. U3BecTs cTpouTenbHas. Meroabl ucnbitanuii / Focetpoii Poccun. - Bzamen TOCT
9179-70 B 4. MmeTon0B McnbITaHui ; BBeA. 01.01.79. - Mockea : Uaa-so cranpapros, 1977. - 15¢. -
(FocynapcreenHbiii craHgapt CCCP). - 0.05.

9.T'OCT 10178-85 (CT COB 5683-86). [TopTaaHALEMEHT U LIAaKONOPTAAHALEMEHT. TeXHuUeckUe yCnoBHs
/ Tocerpoi CCCP. - Bzamen T'OCT 10178-76 ; Been. 01.01.87. - Mocksa : Mzn-Bo cranmaptos, 1988. - 7 c.
- (Tocynapcersennsiii cranaaptr CCCP). - 0.03.

5.2. Hcnonb3yemble 6a3bl AAHHBIX H HHPOPMANHOHHBIE COPABOYHBIE CHCTEMbI

Tabnuua 5.1 Mcnonbdyemoe nporpammHoe obecneyeHme

Ne ’ HaumenoBaHue [TonTBepikneHue ' .
KonunuecTso nuueH3uit
n/n MH()OPMALIMOHHBIX PECYPCOB JIMLIEH3WU
1 2 3 4
I |"ASK_P" ApromaTuzuposaHHas CoboaHo pacripoctpansemoe [10 1 000

CHCTEMA KOHCYJIbTALMH ,caMONPOBEPKH
Y KOHTPOJIS BbIMOJHEHHUsI POEKTa
OJHO3Ta>KHOrO MPOMBILLIEHHOr0
30aHus B cCOOPHOM JKeJie300€TOHE.

Tabnuua 5.2 Mcnonmbayemblie Gasbl JaHHbIX W MHPOPMALIMOHHO-CMPABOYHBIE CHCTEMbI

Ne Haumenosanue [MoareepicneHue o
Konunuecto nuuensuii
n/n MH(OPMALIHOHHBIX PECYpCcoB JIMLIEH3UU
1 2 3 4
1 |IMOODLE - [NopTan aucraHusoHHoro |CeoGoaHo pacnpocTpaHsemas bJJ 1000
obyuenust HTACY (Cuberpun) ‘
2 |TlpodeccroHanbHble CripaBouHble KOHTPAKT Ne 32-21-44 ot
cucrembl "Texskcnept"” yue0. 03.08.2021 (py6.)
3 |larenTsl Poccuu (6a3a natentoB PM) |CeoGoaHo pacnpocTpaHsemas Bl 1 000
4 |OnexTpoHHO-6WOAKOTEYHAs cucTema | [JOroBOp Ha MpeaocTaBieH e
IPRbooks JOCTYMa K 3E€KTPOHHO-
OubaroTeuHol cucteme
IPRBOOKS ot 25.09.2020 Ne
5293/19
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HI'ACY (Cubctpun)

OneKkTpoHHBIN KaTanor GUOIHOTEKH

Horosop ot 20.1

0.2016 Ne16816 500

Tabnuua 5.3 Mcnonb3yemble MHTEPHET-PECYPCHI

Ne HaumenosaHue

Cecbliika
n/n MH(POPMALIMOHHbIX PECYPCOB
1 2 3

pelieHus"

"Boja u 3KOJIOrHs: podaembl 1

http://wemag.ru/

5.3. Meroauueckne PeKOMEHAANUH N0 OPraHu3alui H3y1ICHHUS AUCHHUIIIHHBI

Tabauua 5.4 Mcnonb3yembie 00pa3oBaTe/ibHble TEXHOJIOHH

Ne HaumeHoBanue <
Bup 3ansaTuit Kparkas xapakrepHcTHKa
n/n TexHonoruu
1 2 3 4
1. |AyauTopHble notounble i |MHpopmauyoHHble Jekuuy, |Ha rekuusax: Henosbp3oBaHue
rpyMMoBble 3aHATHSA B MPaKkTHYECKUE 3aHATHS MYJbTUMEIMHHOrO Mpe3eHTaluOHHOrO
crieuMaIu3upOBaHHbIX 060pya0BaHUs C AEMOHCTpaLMeH
Kjlaccax BUAEOPUILMOB, oTOrpadu,
KOMMbIOTEPHbIX Mpe3eHTauui, Ha
MPaKTHUECKUX 3aHATHSX: OCBOEHHE
KOHKPETHbIX YMEHHUH W HaBbIKOB MO
NpeasIoMKEeHHOMY MPernoaaBaTeiemM
AIrOPUTMY.
2. |Meton npoGaeMHOro [TpoOnemHble CaMOCTOSATENbHOE U3YUEHHE CTYIEHTaAMH
M3JI0KEHUS MaTepHana JIEKUMH, PAKTHUECKHE Marepuaa JIeKLMH C ToceLyoen
3aHATUA JaucKyccuel B ayauropuu. OpraHusauus
y4eOHOM paboThl, Hanpas/ieHHas Ha
pelueHrne KOMIIEKCHON y4eOHo-
No3HaBaTeabHOM 3aJa4M Ha MPaKTUYECKUX
3aHATUSX.
3. [MuTepakTuBHas dpopma Jlekuus-aucKyccus, nekuus- |Jlekuus «o6paTHOM CBA3WY,
MpOBeIeHUs 3aHITHH Gecena npearnosaratolas 06CyKaeHue CIIOPHbIX
BOMPOCOB, BO3HUKAIOLLMX MPH H3I0KEHHH
MaTepuana B ay UTOPHH.
Berpeuu ¢ npeactaBUTeNsIMU NPOQUIbHBIX
KOMMAaHWH, noceweHue
Creuranu3upoBaHHbIX BbICTABOK.
4. |MucranunonHoe obydenue |CamoctosTenbHas paGora, |CamMOCTOATENBLHO U3yHeHHE OOy aroLLUMHCs

KypcoBas paboTa

y4eBHOro marepuana B AMCTaHLLMOHHOM
pexcume Ha noprase http://do.sibstrin.ru/,
CaMOKOHTPOJIb OCBOEHHsI MaTepuana ¢
MCMONb30BAHWEM TECTOBOM Oa3bl noprana
JMCTAHUMOHHOTO 00yUYEHHsl, KOHCYIbTaLWK
110 BBIMOJHEHHIO MPAKTHYECKUX 3aaHNH 1
KYPCOBOMY MpPOEKTHPOBAHHMIO B on-line
pexume.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Tabnuua 6.1 — MarepuanbHO-TeXHHYeckoe obecneyeHHe IUCLMIIMHbI

HaumenoBaHue crieLuaibHbIX*
MOMELEHHWH U MOMELLeHUH s
CaMOCTOATENbHOM paboThl

OcHalleHue creuraibHbIX MOMeLUeHUH U MOMEILEHHH A7is
CaMOoCTOSITENbHOM PaboThI

1

2

3naHue 1abopaTopHOro Koprnyca
no yn.TypreHesa, 159, 178 ayn.
(JlabopaTopHbie)

VueGHas ayauTopust 1Uis NMPOBEACHHUS! 3aHATHH JEKLIMOHHOTO THIa,
3aHATHH CEMUHAPCKOro THA, KYpPCOBOTO MPOEKTUPOBAHHMS (BbIMOJHEHHS
KypCOBbIX paboT), FPYNMOBbIX U MHAWBHAYANbHBIX KOHCY/IbTALIMA,
TEKYLLEr0 KOHTPOJS U NPOMEKYTOYHOHN aTTECTALUH.

ObLwee KonruecTso MecT: 18

3naHue 1abopaTOpHOro Kopryca
no yn.Typrenesa, 159, 273a ayn.
(3auer, Kypcosas pabora,
Ok3ameHn, [TpakTHyeckue)

VueGHas ayuTOpHust 1U1s MPOBEAESHHS 3aHATHH CEMHUHAPCKOTrO THMa,
rpYMMOBbIX U HHAWBUIYAbHBIX KOHCYIbTALMH, TEKYLLEro KOHTPOJIS U
MPOMEKyTOUHON aTTeCTaluu

O6uiee KOMMYeCcTBO MecT: 28

3nanue 1abopaTopHOro Kopryca
no yn.TypreHesa, 159, 276 ayn.
(3auer, Jlexuuu)

VueGHas ayauTOpHs AJis MPOBEASHUS 3aHATHH JIEKLIMOHHOIO TUIA,
3aHATUH CEMMHAPCKOrO THIA, KyPCOBOTO MPOEKTUPOBAHHS (BLITIONHEHHS
KypCOBbIX paboT), rpyNMOBbIX M MHAWBHAYAIbHBIX KOHCYJIbTALWH,
TEeKyLIEro KOHTPOJIsS U MPOMEIKYTOUHOM aTTeCTalMH.

Obuee KOsIMUecTBO MecT: 96

*  CreuuaibHble MOMELLEHHs — yueGHble ayJUTOPHUH s MPOBEACHHS 3aHSITHH JEKLMOHHOrO TUA, 3aHITHH
CEMHHAPCKOTO THMa, KyPCOBOrO MPOEKTHPOBaHHs (BBITIOIHEHHE KYPCOBbIX paboT), rPyMrnoBbIX U
WHAMBUIYATbHBIX KOHCY/bTALWH, TEKYLIEro KOHTPOJIS W MPOMEXKYTOUHOM aTTECTaLllH, a TaK JKe
MOMELLEHHUS /151 CAMOCTOSTEIbHON paboThl

ABTOp-pa3paboTUrK (BEAYLLHH JIEKTOP) @

JI.B.3aBanckas
(noaties)y— ®UO
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