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1. INIAHUPYEMBIE PE3YJIBTATBHI OBYYEHMUS 11O INCHUIIJIMHE

KOI[ 1 HAUMCHOBAHUC

HanmenoBaHue moxkazaTens

Kareropus (rpynma) | Konx n HanMeHOBaHwmE HWHJIUKaToOpa OLICHUBAHUS PE3yJIbTaTa
KOMIIETEHIIUH KOMIIETEHIIUN NOCTHIKEHUS 00ydeHus 0 ANCIUTUTHHE
KOMIICTCHIIM
Opranuzanus u | ITIK-1. Criocoben [1K-1.1 Beibupaer 3HATh:. 3Tanbl TEXHOIOIU-
obecneyeHne OPraHM30BhIBAThH WM 4ECKOro MpoLecca
Ka4ecTba TEXHOJIOTUYECKHE COCTAaBIISET MTPOMU3BOICTBA KOMITO3HIIH-
pesy/ibTaTos [POLIECCHI TEXHOJIOTUYECKHE OHHBIX MAaTePUAJIOB HOBOTO
HCTIBITaHIH MIPOU3BOJICTBA CXEMBbI IPOU3BOJCTBA | MOKOJICHHUS; BUJIbI U COCTABbI
;TapTZI;;Z;Z};HX CTPOUTEILHBIX CTPOUTEIILHOTO PasIMMHBIX KOMIOHEHTOB, HX
MaTepuasos, MaTepuaia CBOIiCTBA.
W3eni 1 (u3penus win YMerhb: NpUMEHATh 3HAHUS
KOHCTPYKLIUN KOHCTPYKIIUH) npu pa3paboTKe U Ha3HAUYCHUU
OCHOB TEXHOJIOTHH
MIPOM3BO/JICTBA, B 3aBUCUMOCTHU
OT YCJIOBMH 3KCILITyaTalluu
U3JIeNHIA U KOHCTPYKIUHN Ha UX
OCHOBE, B TOM YHCIIE B
COOTBETCTBUH C
JNEHCTBYIOIIMMU HOPMaMU U
TpeOOBAHUSIMU.
Baaners: KpUTEPUIMU
BbIOOpA ChIpbS U MaTepuajoB
TUTST MIPOM3BO/ICTBA
KOMITO3UIIMOHHBIX MaTepHajoB
HOBOTO TOKOJICHHS; METOAAMHU
pETYIMPOBaHUS CBOWCTB
KOMIIOHEHTOB ~ KOMITO3HUIUH-
OHHBIX MaTePUAJIOB.
[TK-2.Crioco6en [1K-2.4. 3HaTh: CIIOCOOBI PETYIUPO-
MIPOBOAMTH OIIEHKY | JIoKyMeHTupyer BaHUA (PU3UKO-MEXaHMYECKHUX
TEXHOJOTHICCKHUX pPe3yJIbTAThI OIICHKH | CBOWCTB KOMITO3UITHOHHBIX
pelieHut B cdepe 3aJJaHHOTO MaTepuasoB IyTeM BapbUpPO-
MIPOU3BOJICTBA TEXHOJIOTUIECKOTO BaHUs XUMHYECKOTO U
CTPOUTEILHBIX pelreHus MUHEPAITLHOTO COCTaBa
MaTepuasoB U BSDKYIIETO, MUHEPATbHBIX U
W3 JICITHIA XUMHUYECKHX JJ00aBOK

YMeTh: HCIONB30BATh noJy-
YCHHBIC 3HAHWUA A IIpa-
BHUJIBHOI'O BLIGOpa
KOMIIOHCHTOB KOMIIO3H-

NUOHHBIX MATCPUAIOB HOBOI'O
ITOKOJICHUS; YMEET CaMOCTOs-

TEIBHO 10JIb30BaThCs
HOPMAaTHUBHO-TEXHUYECKON
JIUTEPATYPOU.

Bnapetb: HaBBIKAMU U
nHpopmarmen 0
panuoHaIbHOM obmactu
IIPUMEHEHUH  MUHEpaIbHBIX
KOMIO3UIIMOHHBIX u

MHOT'OKOMITOHCHTHBIX




BSOKYIIUX M KOMIIO3HIIMOHHBIX
MaTepraioB

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE
OBPA30OBATEJIbHOI ITPOT' PAMMBI

1. Komnerenuus IIK-1. Cnoco6en opranu3oBbIBaTh TEXHOIOTHYECKHE TIPOLIECCHI
IPOU3BOJICTBA CTPOMTENBHBIX MATEPHAIIOB, U3ETHI U KOHCTPYKIIUH
JlaHHast KOMIIETEHIMS (POPMUPYETCS CIEMYFOIIMMA AUCIUILTHHAMA

Cragus HauMeHOBaHHUs JUCIHUILIHHBI

1 beronosenenue

2 TexHosiorus 6eToHa, CTPOUTEIBHBIX U3AEIUN U KOHCTPYKIUN

3 TexHonornyeckue mpouecchl 1 000pyA0BaHUE MPENTPUATUI CTPOUTEIBHBIX
MaTepHuaioB

4 IIpoexkTupoBaHue NpEANPUATHH 110 IPOU3BOACTBY CTPOUTEIBHBIX MAaTEPUATIOB U
n3aenni

5 CoBpeMEHHBIE TEXHOJOTMU KOMIIO3UIIMOHHBIX MaTEPHAJIOB

6 TexHOJI0rns CyXuX CTPOUTEIIBHBIX CMECEU

2. Komnerenuus IK-2. CnocoGen npoBoauTh OlEHKY TEXHOJOTMYECKUX pElIeHuii B chepe
MIPOU3BOJICTBA CTPOUTEIHHBIX MAaTEPUAIIOB U U3ICTUI
JlanHast KoMIeTeHIHs GOPMUPYETCS CIETYIOMUMU TUCITUTITTHHAMHU.

Cragus HauMeHOBaHHUs TUCIUILTHHBL
1 TexHosorus 6eToHa, CTPOUTEIBHBIX U3AETUN U KOHCTPYKIUN
2 TexHoI0rus U30JALHOHHBIX U OTACIIOYHBIX MATEPUAIIOB
3 TexHonornueckue mnpoueccbl W 00OpyIOBaHUE TMPEANPUATUN CTPOUTEIbHBIX
MaTepuaioB
4 CoBpeMeHHbIE TEXHOJOTUN KOMIIO3UIIMOHHBIX MaTepHalloB
5 TexHOI0rus CyXuX CTPOUTEIIBHBIX CMECEH




2. OFBEM JUCHUIIJIMHbI

OO6111as TpyA0€MKOCTh AUCHMILIAHBI COCTABIIACT 4 3a4. enuHull, 144 gacos.

Bun yaeOHOM paboThI Bcero Cemectp
4acoB Ne9
OO0mmas TpyA0€MKOCTh TUCIMIUIMHBI, Yac 144 144
AyYJAUTOPHBIE 3aHATHS, B T.4.: 10 54
JICKIINU 4 4
J1a00paTOpHBIC 2 2
PAKTHYECKHE 2 2
CamocrosiTesibHasi padoTa CTYJAE€HTOB, B TOM 4HCJIe: 134 134
KypcoBoii npoekr
KypcoBas padora
PacuerHo-rpaduy. 3amanus
WuauBuayanbHOE TOMAIIHEe 3aJaHue 9 9
pyeue 6uovl camocmoamenvHot pabomul 125 125
®dopma MpoMeKyTOYHAs aTTecTalus o o

(3a4eT, SK3aMEH)

3. COAEPKAHUE JVCIATITAHBI

4.1 HamMeHOBaHHUeE TeM, UX COlep:KaHue U 00beM

Kypc 5 Cemectp 9

O06beM Ha TeMaTUYeCKUi
paszien mo BuaaM yueOHou
Harpy3Ku, Jac
=N
Ne HaumenoBanue pazzgena o o %
n/m (KpaTKoe cojiepKaHue) g é §
= E = g = §
= |E E|5 E| 8 £
5 |& 2|8 E| 3¢
= E &R & O o
1. CoBpeMeHHBIE KOMIIO3UIIMOHHBIC MaTEPHAIIBI
2.1 | CoBpeMeHHBIE KOMIIO3UIIMOHHBIE MaTepHuaibl: OeToHbl, | 1 - - 31
KayTOHBI, METOHBI, OPTAHOIIACTUKH, CTKIIOTUIACTUKH,
YIJIeTIaCTUKH, OOpOIIacTHUKH, JPEBECHBIE
KOMTO3UIIMOHHBIE MaTePHAIIbI, KEPMETHI.
2. CoBpeMeHHBIE TEXHOJIOTUHU BBICOKOA((DEKTHBHBIX OETOHOB
4.1 BricokoadpexTuBHBIE  OSTOHBI W TEXHOJOTUH  HX
IMpOU3BOJCTBA. O6H.[a§[ cxXeMma Opoun3BOJACTBA
BBICOKOB(l)(l)eKTI/IBHBIX OETOHOB. CaMoyHJ'IOTHSIIOH_H/IeCH
Oeronnsie cmecd. OTIMYUTENBHBIE YEPTHl TEXHOJIOTHH 2 2 2 50
MIPOU3BOJICTBA MOPOIIIKOBBIX u MTOPOIIKOBO-
AKTUBHPOBAHHBIX OETOHOB OT TPAIUIIMOHHBIX OETOHOB.
4.2 MuHepaibHbIe TOHKOAWCIICPCHBIE HAIOTHUTEIH IS 1




OCTOHOB TIO0 TIOPOIIKOBBIM TeXHOJOTHAM. HopmaTuBHas
06aza, wux Kilaccupukanus. Ponp  HamogHUTENEH,
MOJIOKUTEIBHOE M OTpUIIATeNIbHOE BIHMsHUE. MeTombl
AKTHBAIIM{ MUHEPAITHHBIX TTOPOIIKOB.

BCEI'O 4 2 2 81
4.2. Conep:kaHue NPAKTUYECKUX 3aHATHI
Ne HanmenoBanue Tema npakTudeckoro (CEMUHapPCKOIo) K-Bo | K-Bo
n/n paszena JUCLUIUIMHBIL 3aHATHUSA 4acoB | 4acoB
CPC
cemectp Ned
OCHOBHBIE 3JIEMEHTBI KOMITO3ULIMOHHBIX 1 10
2 Kommnosunuonnsie MaTepHuajoB: MaTPUIIA, ApMUPYIOIIUI
MaTepHabl JJIEMEHT, MeK(azHas TPaHMIIa,
HaIOJIHUTEb.
Bricokod(hekTHBHbBIE GETOHBI HOBOTO 1 10
Oco0eHHOCTHU TEXHOJIOTHH ITOKOJICHUS: PCAKIHOHHO-IIOPOIIKOBBLIC
MIPOU3BOJICTBA OETOHBI; MOPOIIKOBO-aKTUBUPOBAHHEIC
BBICOK03 () (PEeKTHBHBIX OETOHBI; CAMOYTUIOTHSIFOLITHECS,
0eTOHOB. BBICOKOIIpOYHbIe. OCOOEHHOCTH TEXHOJIOTUY
IIPOU3BOJICTBA
HUTOI'O: 2 20
4.2. Conep:xanue J1aDOPATOPHBIX 3aHATHIA
Ne n/mt HaumenoBanue Tema 1abopaTopHOTO 3aHATUSL K-Bo | K-Bo
paszzena TUCIIHITITHHBI 9acoB | 4acoB
CPC
cemectp Ne9
[IpoexkTupoBanue cocraBa 2 22
. CaMOYIUIOTHSIIOUINXCS OETOHOB U
CaoiicTBa yi 1
OETOHOB MO MOPOIIKOBBIM TEXHOJIOTHUSM C
1 BBICOKO()YHKIIMOHAIbHBIX €TOM PALHOHATLHOrO BEIGOPA
0eToHOB T P op
MUHEpAIbHBIX HAMOJIHUTEICH
HUTOI'O. 2 22

4.4, Conep:xaHue KypCcOBOIo npoeKTa/paﬁoTbl3

He npenycMoTpeHo yueOHbBIM JIaHOM

4.5. Conep:xxanme pacueTHO-rpagpuuecKoro 3aaaHusl,
MHIMBHAYATbHBIX JOMAIIHAX 3aaHuii’

3 Eciiit BBINONHEHHE KYPCOBOTO NMPOEKTA/KYPCOBOi pabOTHI HET B y4eOHOM ILIaHe, TO B JaHHOM pasjielie HeoOXoqMMo yKasath «He npeaycMOTpeHo yu4eGHBIM IIaHOM»




NuauBuayanpHOe JOMaIlTHEe SBISETCS OMHOW #3 (OpM KOHTPOJS 3HAHUSA
CTYJCHTOB BBITIONHSIETCS B popMe pedepaTa 1Mo 3aJaHHOH TeMe.

Pedepar mnpexacraBiaser coOOi MOACHUTENBHYIO 3amucKy oObemMoMm 15-20
MAIIMHONUCHBIX CTPAHUI] COCTOSIIIYIO U3 BBEJCHUS, OCHOBHOW YaCTH, 3aKIIFOUCHUS U
CIIMCKa HWCIIOJIb30BAHHON JUTEpaTyphl, B KOTOPOM CTYJICHTOM B TIOJHOW Mepe
pacKpbIBaeTCsl MpoOieMaTHKa 3aJaHHON TIPEToAaBaTelIeM TEMBI.

Tembl pedeparToB:
1. PeakuMOHHO-TIOPOIIKOBBIE OETOHBI. COCTaB, XapaKTEepHbIE CBOMWCTBA,
MIPEUMYILECTBA U HEJTOCTATKHU.
[TopouikoBo-aKTUBHPOBAHHBIE TIECUAHBIE OETOHBI.
[ToponikoBo-aKTUBUPOBAHHBIE IE0EHOYHBIE OETOHBI.
[TopomikoBast akTUBaLMsI TPAAULUOHHBIX OETOHOB.
AKTHUBHBIE MHHEpajibHbIE J00aBKU: AKTUBHOCTb, CBOMCTBA, BIIMSHHUE Ha
CTPYKTYpOOOpa30BaHUE U IPOYHOCTb.
Tpu sTana sBomoIMH GETOHOB.
MuKpoKkpeMHe3eM: MOJy4YEeHHEe, COCTaB, CBOMCTBA, JNOCTOMHCTBA U
HEJOCTaTKH.
8. MerakaonuH: noysy4eHue, COCTaB, CBOMCTBA, JTOCTOMHCTBA U HEIOCTATKH.
9. IIpousBonacTBO OETOHOB IO MOPOIIKOBHIM TEXHOIOTHSIM.
10. TIpom3BOACTBO MOPOIIKOBO-aKTHBUPOBAHHBIX OETOHOB.
11. TlonoxuTenpHas U OTpULIATEIbHAS POJIb HAIIOJHUTENEH.
12. Brnusnue HamonHWTeNde Ha (HOPMHUPOBAHHME KOATYJSIIIMOHHBIX CBSI3EH B
EMEHTHOM CHUCTEME.
13. Bnuszue 3JIEKTPOIIOBEPXHOCTHBIX CBONCTB HaIlOJHUTEIEN Ha
CTPYKTYpOOOpa30BaHHUE EMEHTHBIX CUCTEM.
14. OObeMHbIE UBMEHEHHS TIPU TBEPACHUU IIEMEHTHOTO KaMHS.
15. TlonoxuTtenpHOE M OTPUIIATETHLHOE BIUSHUE yCaJO4YHBIX nedopmariuii. Pob
TAHTEHIIMAJIBHON U paAuaIbHOW COCTABJISIOIIECH YCAJIKH.
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5. OHEHOYHBIE MATEPHUAJIBI VIS TIPOBEJAEHUSA TEKYHIEI'O
KOHTPO.IS1, TIPOMEXKYTOUYHOM ATTECTALIUA

5.1. Peanu3anus koMneTeHI

1. Komnerenuus IIK-1. Cnoco6en opranu3oBsiBaTh TEXHOIOTHYECKHE TPOLIECCHI
HPOU3BOICTBA CTPOUTENLHBIX MATEPHAIIOB, U3IEIHIA M KOHCTPYKIIUHI

HaumenoBanue HWHJIUKATOPa NOCTUXKECHUA

Hcnons3zyemble cpeacTBa OLEHUBAHUS
KOMIICTCHIIU N

* Ecii BBITIOTHEHHE PacueTHO-IPahUIecKOro 3a1aHus/HHINBHIYaIbHOTO JOMAIIHEr0 3a1aHus HET B y4eOHOM IITaHe,

TO B JAaHHOM pas3jieie HeoOXoIuMo ykaszathk «He mpenycMoTpeHo y4eOHBIM IITIaHOMY




[1K-1.1. Beibupaet nnu
COCTABIISICT TEXHOJIOTUYECKHE
CXEMBI IPOM3BOJICTBA
CTPOUTENILHOTO MaTepuaa
(M31eIMs MITH KOHCTPYKIIHH )

DK3aMeH, 3aluTa JIabopaTopHOW paboTHI, YCTHBIN
OIpoc

2. Komnerennusa IK-2. Cnocoben nmpoBoauth oLeHKY TEXHOJIOIMYECKUX PelIeHUi B cdepe
MIPOU3BOJICTBA CTPOUTEIILHBIX MATEPUATIOB U U3JICTUI

HanmeHnoBaHue MHAMKATOPA DOCTHKECHHS

Hcnonws3zyembie cpeacTBa OLEHUBAHUS

KOMIICTCHIIMH
[1K-2.4. JlokyMEHTUPYET PE3yIbTaThI DK3aMeH, 3alIuTa J1a0opaTOpHOM paboThl, YCTHBIM
OLICHKH 3a/IaHHOT'0 TEXHOJOTUYECKOI0 orpoc

PCUICHUA

5.2. TunoBble KOHTPOJIbHbIE 32JaAHUSA JI IPOMEKYTOYHOMH aTTeCTAIlUN

5.2.1. [lepeyeHb KOHTPOJILHBIX BONPOCOB (THMOBBIX 3a1aHUIA)

AJIF IK3aMEHa

HaumenoBaunue
No paszaena IMCIUILIMHbI

CopepxaHue BOIPOCOB (TUITOBBIX 3aJaHU)

1 KoMmno3unmonssie
MaTepHuabl

Urto Ha3bIBaeTcA KOMIIO3ULIMOHHBIMU ~MaTepHallaMud U
KaKOBBI MX OTJIMYUTEIbHBIC PU3HAKA?

CocraBHbIE DJIEMEHTHl KOMIIO3UIIMOHHBIX  MaTepHUasoB:
MaTpulla, AapMHUPYIOIIUNA 3JEMEHT, Mexkda3Has TpaHuIla,
HAIIOJIHUTEb.

CoBpeMEHHBIE  KOMIIO3UITMOHHBIE  MaTepuajbl: OETOHHI,
KayTOHBI, METOHBI, OpPraHOIUIACTHUKH, CTKJIOIIACTHUKHU,
YTJICTITIACTUKH, OOpPOIUIACTHKU, IPEBECHBIE KOMIIO3UIIMOHHBIC
MaTepUaJIbl, KEPMETBI.

2 OcHoBHOMI
KOMITO3UIIMOHHBIN
MaTepuan
COBPEMEHHOCTHU —
BbICOKOA((hEKTUBHBIN
0eToH.

BricokoaekTuBHBI OETOH — CBOMCTBA M OTIMYUTENbHbBIE
MPU3HAKHU.

Tpu sTana 3BOMIOIMH COCTABOB OETOHA.

OcCHOBHBIE 3TaIlbl B MOBBIIIEHUU TPOYHOCTH OeTona. HoBast
KJ1accu(uKalus 6ETOHOB 110 MPOYHOCTH.

Tpu Bua 6€TOHOB HOBOTO MOKOJICHUS: MOPOIIKOBELIE UITU
PEaKIMOHHO-TIOPOIIKOBbIE OETOHBI; TOPOLIKOBO-
AKTUBHPOBAHHBIE TIECUAHBIE OETOHBI; ITOPOIITKOBO-
AKTHBHUPOBAHHbIE 1I€0CHOYHBIE OETOHBI.

PeaknroHHO-TOPOIIKOBBIE OETOHBI: COCTAB, OTITUYUTEIHHBIC
CBOMCTBA.

[TpenmytiecTBa MOPOIIKOBBIX OETOHOB.

[ToponrkoBo-akTUBUPOBaHHBIC OCTOHBI. UeM BhI3BaHA
HE00XOIUMOCTh MOPOIIKOBON aKTUBAIUU?.




KaxoBBbI OTJIMYHATENBHBIC YEPTHI TEXHOJIOTHH ITPOU3BOJICTBA
MOPOUIKOBBIX U MIOPOIIKOBO-aKTUBUPOBAHHBIX OETOHOB OT
TPaJULIMOHHBIX OETOHOB?

TonkoaucnepcHsle
HaIOJIHUTEIIN
LIEMEHTHBIX CHCTEM

Ponp Hanosuureneit. X mooXKUTENbHOE U OTPULATEIBHOE
BIIUSTHUE.

HopMmaTtuBHas 6a3a Ha HAIMTOJIIHUTENH, UX KJIacCU(UKAIIHSL.

AKTHBHBIE MUHEpaJIbHbIE HANOTHUTENU. UTO Takoe
akTUBHOCTH? Kiaccudukarysi ak THBHBIX MHHEPATbHBIX
00aBOK MO BIUSHUIO HA BOJIONOTPEOHOCTH LIEMEHTHOT'O TECTA.

Pa3HOBHIHOCTH  aKTHBHBIX  MHUHEPAIbHBIX  J100aBOK:
0CaJI0uHbIe, BYJIKAHOTCHHBIE, TEXHOTEHHBIE.

MuKpokpeMHE3€M,  METaKaoJMH:  COCTaB,  CBOWCTBA,
JIO3UPOBKH, BIUSHUE HA TBEP/ICHUE [IEMEHTHBIX KOMITO3UIUH.

HanonnuTenu — «3aTpaBKku» KpUCTaUIM3alUU (U3BECTHSIK).

CrtpykTypoobpa3zoBaHue
B CUCTEME BSIKYIIIEE -
HaMOJIHUTENb

Bunabl cBsizeil B LIEMEHTHOM CHCTEME KOaryJsiiUOHHBIE,
KOHJICHCAIIMOHHBIC; KPHUCTAJUIM3aLIMOHHBIE. CaoiicTBa
KOAaryJsiIMOHHBIX U KPUCTAJIIM3ALIMOHHBIX CBSI3EH.

BrusiHue MUHEpaTIOTHYECKOro CocTaBa Ha (GOpMUPOBAHUE
cBsi3eil. BiusHME TOHKOAMCHEPCHBIX  HAIOJHUTENIECH Ha
(dbopMHUpOBaHHE CBSI3EH.

Ilopucrtocte 1EMEHTHOro KamHsA. Buael nop. Biusaue
MOPUCTOCTH  HAa  Tpo4yHOCTh.  CrnocoObl  yMEHBIIEHUS
MOPUCTOCTU. BrusHue HamonHUTENneld Ha (GOPMHPOBAHHE
MTOPUCTOCTH.

Tpu THIIA CTPYKTYPBI CUCTEMBI «BSKYILIEEC- HATIOJIHUTEIIbY:
3aKOHTaKTHas, nop¢pupoBas, KOHTaKTHas. BnusHue pasmepa
YaCTHI] HAIIOJHUTENS Ha (OPMHUPOBAHUE MIIOTHEHIIEH
ynakoBku. [IoHsATHE ONITUMANTBHON JO3UPOBKU HAIIOJIHUTEIIS.

CriocoObl ONTUMHU3ALUY TPAHYJIOMETPUN HAMOJIHUTENEH
KOMITO3UIIMOHHBIX MaTEPHAIIOB.

OObemMHbIE U3MEHEHMsI TIPU TBEPAECHUM LIEMEHTHOTO KaMHS.
[TonoxurenpHOe W  OTPULATENIBHOE BIHASHUE  yCAJT0YHBIX
nebopmaruii.  Ponmp  TaHTeHIMANbHOW W pagualbHON
COCTABJISIFOILEH YCAJIKH.

Biusgane onTuManbHOM TOJIIMHBI LEMEHTHOrO KOJbLA
BOKPYI' YacTHIl HANOJHUTENs (3alOJHUTENS1) HAa MPOYHOCTh U
TPELIMHOCTOMKOCTh KOMIIO3UTA.

BinsiHME 371€KTPONOBEPXHOCTHBIX CBOMCTB HAIIOJHUTENIEH
Ha CTPYKTYypooOpa3oBaHUeE IIEMEHTHBIX CHCTEM.

Yem 00yciioBiIeHa MEXaHMYECKasi aKTUBALIHS
HanosHuTenen? Yem BeI3BaHO J€3aKTHUBUPOBAHUE?

[IyTtu co3ganust ONTUMANBHOTO penbeda MOBEPXHOCTH
HAIOJIHUTEIIEH.

OCHOBBI TEXHOJIOTHH
MIPOU3BOJICTBA OETOHOB
10 TIOPOIITKOBBIM
TEXHOJIOTHSIM

BI)I60p CI)IpI)eBI)IX KOMITIOHCHTOB IJIsI BBICOKO(l)YHKHI/IOHaJ'IBHI)IX
0eTOoHOB. Y efbHas TOBEPXHOCTh, TPAHYIOMETPUUYECKUIN COCTAB
MOPTIAHIIIEMEHTHOTO  TMOPOIIKa. YJenbHas TOBEPXHOCTH,
TPaHyJIOMETPUYECKUI cocTaB TOHKOJMCIIEPCHBIX
HAITOJIHUTEIICH.

CpoiicTBa 1eMeHTHOro Tecta. BomonmoTpeOHOCTh, HOpMabHas
rycToTa, €e¢ HOpMHpOBaHHE. BiHsIHHE TOHKOAMCHEPCHBIX
HATIOJIHUTEJICH Ha BOJIOMOTPEOHOCTD.

PeaKHI/II/I ruapatanmuun KIIMHKCPHBIX MHHCPAJIOB n




NOPTIAHAUEMEHTOB B IPUCYTCTBUM  TOHKOJIUCIIEPCHBIX
HanoJHUTENeH. [uapoantoMuHaTel U TUAPOCYIb(OATIOMUHATHI
Kkanpuus. ['mapocwimkarel kassnus. Mx cocTaB M CBOMCTBA.

CBolicTBa IEMEHTHOI'O TECTA: 3HAK 3apsi/ia IOBEPXHOCTHU YACTHI]
IMIpaTHBIX ()a3 ¥ TOHKOAMCIIEPCHBIX HamoJHHUTeNed. BiusHue
TOHKOJIUCIIEPCHBIX HAIMOMHHUTENCH Ha (DIOKYJIEHTHOE CTpOCHHE
CyCHEH3Ull, Ha BOJONOTPEOHOCTh, PEOJIOIMYECKHE CBOMCTBA,
BOJIOOT/ICJICHHUE.

@dakTOphl, BIMSIONIME HA CPOKH CXBAaThIBAHUS HAMOJHEHHBIX
LIEMEHTHBIX CHUCTEM: MHUHEPAJIOTHYECKUN COCTaB, yJeJabHas
MOBEPXHOCTh, MUHEpaJbHbIE 100aBKu, B/L], Temnepatypa u np.

PerynupoBanue CPOKOB CXBaTbIBAaHUS HAIOJIHEHHBIX
LEMEHTHBIX CHUCTEM C IIOMOLIbI0 3JeKkTpoiautoB u IIAB.
3aMeUIMTENIN U YCKOPUTEIHN CXBAaThIBAHMUS.

5.2.2. IlepeyeHb KOHTPOJIBLHBIX MATEPHAJIOB
JJISl 321U THI KYPCOBOM PadoThI
VY4eOHbIM IIJIAHOM HE NMPEAYCMOTPEHO

5.3. TunoBble KOHTPOJILHBIE 32/IaHUs (MATEPHAJIbI)
JJISl TEKYLero KOHTPOJIsA B ceMecTpe

B pazmene mnpuBOOMTCS TEpedYeHb 3aJaHUA M MATEpPUAJIOB IO OLEHKE
3asBJICHHBIX pPE3yJbTaTOB OOYYEHUS, OINpPEACSAIOUUEe MPOLEeaAypbl OLIEHUBAHUS
3HAHUW, YMEHUW, HABBIKOB U (WJIM) ONbITA AESITEIbHOCTH, XapaKTEPUIYIOIINX ATaIlbl
dbopMupoBaHUs KOMIIETEHIUH (YKa3aTh CCHIJIKA HA BCE METOIMYECKHE MaTEpPHUAIIbI U3
paboueit mporpaMmebl).

Texkymuii KOHTPOJIb OCYIIECTBIIIETCSI B TEUEHUE CEMECTpa MpU IPOBENCHHUH
IPAKTUYECKUX 3aHATHUM, Ta00paTOpHBIX padboT, BeimoaHenun NJ13.

IIpakTnyeckue 3aHATHS. BO BpemMs NPaKTHUYECKUX 3aHATHUN TeKyLUHH
KOHTPOJIb ocyulecTBisieTcsi B (opme cobecenoBanusi. [IpumepHbIii nepedyeHb
BOITPOCOB JJIsl COOECEI0BaHMS TIPUBENICH B TaOIHIIE.

Ne Tema npakTHYECKOro KoHTposbHBIE BOITPOCHI
n/n 3aHATHSA

KpaTKI/Ie HUCTOPUYCCKHC CBCICHUA 0 KOMITO3HUIITMOHHBIX
1 Marcpuraiax, COCTOSIHHEC n MEPCIICKTUBEI IIPOU3BOJCTBA
BBOI[HOC 3aHATUC o
KOMITIO3UTTMOHHBIX MATCPHUAJIOB B HAILICU CTPAHE 34 py'6C)KOM.

KakoBbI OCHOBHBIE 3JIEMEHTHI KOMITO3UIIHOHHBIX MAaTEPUAIOB?
Kakyto pyHK1IMIO BBITIOJIHAET MaTpULla U apMUPYIOLIUH dJIEMEHT

2 Kommosumnmonnsie B KOMITO3UITMOHHBIX MaTepHaiax?
Marepuabl Knaccudukanus KOMIO3UITMOHHBIX MaTePUaIoOB MO BUAY
MaTpHULIbI?
KaxkoBa ponb Mexda3Ho# rpaHuIlbl, HATIOTHUTES?
CoBpemMeHHbIE beToHbl, KayTOHBI, METOHBI.
3 KOMITO3UIIMOHHBIE OprasoriacTuKH, CTeKJIOMIACTUKH, YTICIUIACTUKH,

MaTepUaJIbl OOpOIMIACTUKH, APEBECHbIE KOMIO3HIIMOHHbBIE MaTepHAIIbL,




KEpPMETBI.

Tpu dTamna SBONIOIMH COCTABOB OETOHA U TIOBBIIIICHUS
MIPOYHOCTH.

Tpu Bua 6€TOHOB HOBOTO MTOKOJICHUS: PEAKIIMOHHO-
MTOPOIITKOBBIE OETOHBI; TOPOIIKOBO-aKTUBHPOBAHHBIE TICCUAHbBIC
OETOHBI; MOPOIIKOBO-aKTUBUPOBAHHBIE MIEOCHOYHBIC OCTOHBI.

C KakoM 1eJIbI0 MPOBOIUTCS IMOPOIIKOBAs AaKTHBAIIHS
TPaIULIMOHHBIX OETOHOB?

[TonoxuTenpHOE U OTPUIIATEILHOE BIMSHUE HAIIOJTHUTENICH Ha
CBOICTBA IIEMEHTHBIX CUCTEM.

Knaccudukanust HanogHUTENCH, HOpMaTUBHAs 6a3a.

4 BricokoahpexTuBHbBIM WNHepTHBIC U aKTUBHBIE MUHEPAIbHBIC HATIOJIHUTEIH.
0eToH. Urto Takoe aktuBHOCTH? Kak oHa onpenensiercs?

Pa3HOBHIHOCTH aKTUBHBIX MUHEPATBHBIX JJOOABOK 110
MIPOUCXOXKACHUIO: OCAJI0YHbIE, BYJIKaHOT€HHBIE, TEXHOT€HHBIE.
Krnaccudukanus akTHBHBIX MUHEPATBHBIX JJO0ABOK 110 BIIHSHHIO
Ha BOJOMOTPEOHOCTb.

OxapakTepu3yiTe CBONCTBa MUKPOKPEMHE3E€Ma, €ro BIIHSHUE
Ha TUJPATALUIO U CTPYKTYpOOOpa3oBaHue.

OxapakTepu3yiiTe CBONCTBa METaKaOJMHA, €r0 BIMSHUE Ha
THJIpaTalHIO U CTPYKTYpooOpa3oBaHHue.

Kakyro ¢ yHKIHIO BBITIOJIHSIET MUKPOHAIIOJHUTENb B BUJIE

W3BECTHSIKA?
Ocobennoctn OcHOBBI TEXHOJIOTUHU TIPOU3BOCTBA ITOPOIIKOBBIX OETOHOB.
TCXHOJIOT'HH OcHoBBI TEXHOJIOTHUH IIPOU3BOJICTBA IIOPOILKOBO-
5 | mponssosiCcTBa AKTUBHPOBAHHBIX OETOHOB.
BBICOKO3() (DEKTUBHBIX
0eTOHOB
TIpHHIHAIIET Uto siBIIIETCSI KpUTEpUEM BHIOOpA HATIOTHUTENEH JIJ1s1 OETOHOB
IIPOEKTUPOBAHMUS 10 MIOPOLIKOBBIM TEXHOJIOTHSIM.
6 COCTaBOB OETOHOB IO UYTo JIeXKUT B OCHOBE 110100pa TpaHyJIOMETPUH HAIlOJIHUTENS?
ITOPOIIKOBBIM Kak BbIOMpaTh HAMOJHUTEH C YYETOM €T
TCXHOJIOTHSM. HIICKTPOIIOBEPXHOCTHBIX CBOWCTB?

JlaGopaTopHubie padoThl. B maboparoprom mpaktukyme [1] mo aucuurinHe
MPEJICTABJIICH TMEepEYCHb JIaDOpaTOpHBIX paboT, 0003HAYEHBI IIeNIb W 3a]ayH,
HEOOXOUMBIE TEOPETUYECKHME W METOAMYECKHE YKa3aHHs K pabdoTe U MepevyeHb
KOHTPOJIBHBIX BOIIPOCOB.

3amura J1a00paTOpHBIX PaOOT BO3MOXKHA MOCIE MPOBEPKU MPABUIBLHOCTH
BBITIOJTHEHHUS 3a/laHus, OQOpPMIICHHs OT4YeTa. 3almuTra NpoBOAUTCS B  (opme
co0eceloBaHUs TPENoAaBaTeNsi CO CTYACHTOM IO TeMe JabopaTOpHOH paboThI.
[TpumepHBIi TIepeYeHh KOHTPOIBHBIX BOMPOCOB JIS 3aIIUTHI JaOOpaTOPHBIX padoT
Ipe/ICTaBIICH B TaOJIHIIE.

Bompock 1 cobecemoBanms

Ne n/mt Tema 1aboparopHoii paboTEI KoHTposbHBIE BOIPOCHI
1 HNHucTpykTax no texnuke Oe3omacHocTH | 1. MHCTpYyKTaX MO TEXHUKE O€30MaCHOCTH U
u IIPOTUBOIIOKAPHOU TEXHHUKE. | IPOTUBOIOKAPHON TEXHHUKE.

[IpopaboTka cuTyanoHHBIX 3amad 1o | 2. Kakue TpeOGoBaHMS MO TEXHUKE
TCXHHUKCE 6630HaCHOCTI/I n 6€3OH3CHOCTI/I JOJI?KHBI BBITIOJTHATHCSA HA




MPOTUBOIIOKAPHON TEXHUKE.

71a00paTOPHBIX 3aHATUSIX?

3. Kaxkue TpeGoBaHuUs IO TPOTUBOMOXKAPHOU
TEXHHUKE JOJDKHBI COOJIIOIAThCS Ha
71a00PATOPHBIX 3aHITHSIX ?

2 N3y4enune BAUAHUS Pa3INIHBIX
(axTOpPOB HAa KUHETUKY ITOMOJIA
KOMITO3MIIMOHHBIX BSDKYIITHX

1. Bnusiaue coctaBa u CBOWCTB
HAIOJIHUTEJIEN HA KHHETUKY ITOMOJIA.
2. Kak Bnusier yaenbHas moBEpXHOCTh

HAIlOJIHUTENEH Ha CTPYKTYpOoOoOpa3oBaHHeE U
IIPOYHOCTh HAIlOJIHEHHBIX LIEMEHTHBIX cUCTEM?

3 Onpenenenne kodhduimeHTa KauecTna
MHHEPAJIbHOTO HAMOJHHUTEIS KaK
KOMITOHEHTA KOMITIO3UIITMOHHBIX
BSDKYIIIHX

1. [Ipoueccel cTpykTypooOpa3zoBaHus U
CXBaTbIBaHUS MOPTIAHLIEMEHTA
MUHEPAJIBHBIM HAIlOJIHUTEIIEM.

2. OnrumanbHas 103UpOBKa
HanoJiHuTene. Kak oHa 3aBUCUT OT yIeJIbHOMN
MTOBEPXHOCTH HAIIOJIHUTENICH?

3. CriocoObI TOBBIIEHUSI MAPKU U YCKOPEHUS
TBEPACHUS MOPTIAH/IIEMEHTa ¢ MUHEPATbHBIM
HAIOJHUTEJIEM.

4 W3ydeHus BIUsSHUS BUJA U KOJIMYECTBA
cynepruiacTuukaTopa Ha CBOWCTBA
KOMIO3UIIMOHHBIX BSXKYIIUX

1. llementHoe Tecto ¢ jgoOaBiIeHHEM
cynepiuiactudukaropa.

2. PerynupoBanue BOJIONIOTPEOHOCTH
MNopTIaHAUCMCHTA MHHCPAJIBbHBIMU u

OPraHn4CcCKUMHU ,I[O68.BK8.MI/I.

5 [IpoekTupoBaHUe COCTaBa MOPOIIKOBO-
AKTUBUPOBAHHOTO OETOHA

1.Uro Ttakoe mnopomikoBas aktupauua? s
4ero oHa HyXXHa?

2. Kakume Kpurepuu UCHOJB3YIOTCS IS
BbIOOpa MUHEPATIBHOIO HAMTOJIHUTENS?

3. Kak Biuser rpaHyloMeTpus HAIOJTHUTEIS
Ha  CTPYKTypooOpa3oBaHHE  IIEMEHTHOI'O
KamHs?

4. Kak JJIEKTPOIIOBEPXHOCTHBIE
CBOMCTBA HAIIOJIHUTEIIS Ha
CTpYKTypooOpa3oBanue u JehopMaTHBHbBIE
XapaKTEePUCTUKU [IEMEHTHOTO KaMHs?

BJIIHAIOT

6 [TpoexTupoBanue cocraBa OE€TOHA MO
HOpOHIKOBBIM TCXHOJIOTUSAM C y‘—IeTOM
parroHaIbHOTO BEIOOPAa MUHEPATBHBIX
HaIMlOJTHUTEIEH

1. Kak monbupate creneHb M3MeNbUeHUs
HAIlOJTHUTENIS 11 TIOPOIIKOBOTO OE€TOHa C
Y4€TOM TOHKOCTH I1OMOJIA BSKYLIETO?

2. Kak xapakTepusyloT TOHMHY MOMOJIa
MOPTIAH/IIEMEHTA U HATIOTHUTEIISA?

3. CBoiicTBa IIEMEHTHOrO HAIIOJIHEHHOTI'O TECTA
¢ 100aBJIEHUEM 3JIEKTPOIIUTA.

4. Kakyto pOJIb Urpaer
MHUKpOKpeMHe3eMa?

5. CpaBHHTE CBOHCTBA MHUKpPOKpEMHE3eMa M
MerakaonuHa? KakoBbl HMX JIOCTOMHCTBa |
HEJIOCTaTKH?

6. Kak BbIOMpaTh HamNOJIHUTENb C Y4YETOM
ycafouHbIX Aedopmanuii  (paanalbHOW |
TAHTE€HIIUATBLHOMN YCaJIKN).

noOaBka

5.4. Onucanue KpuTepHueB OLIEHUBAHUS KOMIIETEHIMI U IKAJIbI OLleHUBAHUS




[Ipu mpomexyTouyHON arTecTauu B ¢opme 3k3aMeHa, npu 3ammre M3
UCTIONB3YEeTCs CIIEAYIONIas IKaja OLEHUBAHWS: 2 — HEYJIOBIECTBOPUTENIHHO, 3 —
5
yIOBIIETBOPUTEIHHO, 4 — XOPOIIIO, 5 — OTIMYHO".

KpurepusiMu onieHUBaHUsl JOCTUKEHNAN IMOKA3ATENEN SIBIITFOTCS:

HaumenoBanue
noKazartens
OLICHUBAHUS
pe3ynpTaTa 00ydeHus
10 AMCLUIIMHE

Kpurepuii onenuBanus

3Hanusg

3HAHWE TEPMHUHOB, ONPEICICHUH, TMOHATHH B O0JIACTU KOMIIO3UIIMOHHBIX
MaTeprajoB

3HACT BUJbI U COCTABLI PA3JIMYHBIX KOMIIO3UIIXMOHHBIX MATCPUAJIOB, UX
CBOﬁCTBa, OCHOBBI TCXHOJIOT'UH ITPOU3BOJACTBA,

Ha BBICOKOM YpPOBHE 3HAET CIIOCOOBI PETYIUPOBAHUS CBOMCTB
BBICOKOA((DEeKTUBHBIX OETOHOB IyTEM BapbHUPOBAHUS COCTaBa, BBOJIA
MUHEPATBHBIX U XUMUYICCKUX T0OABOK;

ACMOHCTPpHUPYCT BBICOKHUM YPOBCHB 3HAHUU (1)H31/IKO'XI/IMI/I‘I€CKI/IX
IIPOLECCCOB ITPH TBECPACHHUHU IMOPOIIKOBBIX 6€TOHOB, XHUMHUYCCKOI'o U
MHUHCPAJIBbHOI'0 COCTAaBa, (1)I/I3I/IKO-M6X8.HI/I‘IGCKI/IX CBOﬁCTB;

B IIOJIHOM O0OBbEME 3HAET KJ'IaCCI/I(bI/IKaHI/IIO, HOPMHPOBAHUC CBOMCTB
MHHCPAJIbHBIX HaHOHHHTCHCﬁ, THUIIOTE3bI TBCPACHUS BSIKYIIUX C
MUHCPAJIbHBIMHU ,Z[O6aBKaMI/I.

VYMmenus

YMETh HCIIOJIB30BaTh TIIOJIYYCHHBIC 3HAHWUA JIA MIPAaBUIBHOI'O BI>I60pa
KOMITOHCHTOB TOPOIIKOBBIX OCTOHOB: BSKYICTO, COCTaBa W OO3UPOBOK
MHUHCPAJIBbHBIX U XUMHWYCCKUX )106211301(;

yMeThb MOAOUpPaTh PEXHUMBbl TBEPJCHHUS IOPOUIKOBBIX OETOHOB B
3aBUCUMOCTH OT YCIIOBUH DKCILTyaTallMM M3ACIUA M KOHCTPYKIMM HAa MX
OCHOBE, B TOM YHCIE€ B COOTBETCTBUU C JEHCTBYIOIUMMHM HOpPMaMu U
TpeOOBAHUSIMU,

yMEET  CaMOCTOSTENIBHO  IOJb30BATbC  HOPMATUBHO-TEXHHUYECKOU
JIUTEpaTypoi,

T'paMOTHO MTPUMCHACT YMCHUA IIpU pa3pa60TI<e N Ha3HA4YCHHHU OCHOB
TCXHOJIOTHUH MPOU3BOACTBA.

HaBrixu

BJIAICCT KPUTCPUAMU B1,160pa ChIpbd W MATCpUaAJIOB IJId IMPOU3BOACTBA
OCTOHOB 110 ITOPOIIKOBBIM TEXHOJIOTHSIM,

BnaneeT MCTOAaMH PCryjinpoOBaHUA CBOMCTB OETOHHBIX CMECEH IIO
IMOPOIIKOBBIM TEXHOJIOTUAM (BO}IOHOTpe6HOCTI/I, CPOKOB CXBaTbIBaHHA U
KHHCTHKH TBCp,Z[CHI/ISI);

BJIaJiceT HAaBLIKAMH U nHpopmarmein o paruMoHANBHOW 00JacTH
MIPUMEHEHHH OETOHOB, MOTYYEHHBIM IO MIOPOITKOBBIM TEXHOJIOTHSIM.

BJIaJCTh HaBbIKaMH CaMOCTOSTEIIbHOMN 06pa6OTKI/I I/IH(l)OpMa]_II/II/I u
OKCIICPUMCHTAJIbHBIX JaHHBIX I/ICCJ'IC,ZLOBEIHPIfI.

OueHka mpenojaBaTEIeM BbBICTABISIETCS HWHTETPAIbHO C YYETOM BCEX
MoKa3aTresyield U KpUTEpHUEB OLICHUBAHUS.

Onenka copMUPOBAHHOCTH KOMIETEHIIUH MO MOKa3aTeNt0 3HAHUSL.

Kpurepuit

YPpoBEHb OCBOEHUSI M OLICHKA

2 3 4 5

He 3naet 3HaeT TEPMUHBI U 3HaeT TEpMHUHBI M | 3HAET TEPMHUHBI U




3HaHue TCPMUHOB, OIMPCACIICHUSA, HO OMpPCACIICHUA. OMpPEACIICHUA, MOKCT
TEPMHUHOB, omnpeaesieHui u JIOITyCKaeT OTBETHJI HA KOPPEKTHO
OHpCHCHCHI/Iﬁ, MOHATHH B 001aCTH | HETOYHOCTH TCOPETUICCKHUC Cq)OpMyJ'II/IIJOBaTI) ux
MIOHATUHI B | KOMIIO3UIIMOHHBIX | (hopmynupoBok. He | Bompock! ¢ CaMOCTOSTEIIBHO.
obmactu MaTepUAIOB MOJIHOCTHIO HEOOJIBIITUMHU IIpaBuibHO OTBEYAET Ha
KOMITO3HUITNOHHBI BJIagcecT HCTOYHOCTAMH JOITIOJTHUTCIIBHBIC
X TCOPETUYCCKUM BOIPOCHI.
MaTepuaioB MaTepuaIoM
3naer Bunsl U | He 3Haer Buasl 1 | 3HAET HE BCe 3HaeT BUALI U 3Haer BUJBI u
COCTAaBBI COCTAaBBI BUJIBI U COCTaBbl | COCTaBbI COCTAaBBI
Ppa3IMYHBIX Ppa3IMYHBIX Pa3IMYHbIX Ppa3IMYHBIX KOMIIO3UILIMOHHBIX
KOMIIO3ULIMOHH | KOMIO3ULMOHHBI | KOMIIO3ULIMOHHBI | KOMIIO3ULIMOHH | MaTE€pHAaJIOB, 170:¢
BIX MAaTEPWIOB, | X MAaTEPUATIOB, UX | X MAaTEPUAJIOB, UX | bIX MAaTEPUAJIOB, | CBOMCTBA. OcHOBBI
UX  CBONMCTBA, | CBOMCTBA. CBOMCTBA. UX CBOICTBA. TEXHOJIOTUH
OCHOBBI He 3naeT ocHOBBI 3HaeT TeXHOJIOTHIO | 3HaeT IIPOU3BOJICTBA
TEXHOJIOTUU TEXHOJIOTI'UHU IMPOU3BOJACTBA TEXHOJOI'NIO KOMITIO3UIIMOHHBIX
HpOI/I3BOILCTBa. IMpOn3BOJACTBA KOMITO3HMITMOHHBIX IIPOU3BOJACTBA MaTepI/IaJIOB. XOpOIHO
KOMITO3MITHOHHBIX MaTr€puajios, IIpu KOMITO3UIIMOHH IPENCTABIISET OCHOBHOE
MaTe€pHrajoB. 9TOM OH MOJKET HEC BIX MATEPHAIIOB, TEXHOIOTHYECKOE
3HATh JIeTalNeH, NPEJICTABIAET 000pyI0BaHKE, 3HAET U
AOIyCKacT OCHOBHOE yMmeer OOBSICHUTH
HEOCTATOIHO TEXHOJIOTUYECKOE | MPOIECCHI,
TIpaBUIILHBIC 00OpY/IOBaHME U | IIPOUCXOMALINE npu
opMyITHPOBKH 1 STaIbl IIPOU3BOJICTBE
CyHmCCTBCHHBIC texHonoruu. [lpu | marepuanos.
HOrpCIIHOCTH OTBETE Ha BONPOC | Mcnosns3yer B OTBETE
oOyuaronuiics JOTMOJHUTENbHBIN
JOIyCKaeT Marepuain, 0e3 Tpyna
HECYIICCTBCHHBIC OoTBeYaeT Ha
HETOYHOCTH. OOMOJHUTEILHBIE
BOIIPOCHI.
3naer cnocoObl | He nmeer 3nanuii o | Mimeer 3Haer crnocoOb! | Ha BeIcOKOM ypoBHE
perynupoBanus | Crocodax HPENCTABICHUE O perylupoBaHusl | 3HAET COCOObI
CBOICTB peryiupoBaHus crioco0ax CBOWCTB perynupoBaHus
BBICOKOO()(eKT | CBOKCTB PEryJITnpoBaHHA BBICOKOA()(pEeKTH | CBOHCTB
UBHBIX OETOHOB | BBICOKOI((EKTHB | CBOMCTB BHBIX OETOHOB | BHICOKOA(D(PEKTUBHBIX
yTeMm HBIX OETOHOB BBICOKOI(Q(EKTHB | mryTem OETOHOB ITyTEM
BapbUpOBaHUs | IIYTEM HBIX OCTOHOB BapbUPOBaHHUS BapbUPOBAHUS
cocTaBa, BBOJla | BAPbUPOBAHHUSA oyTeM cocTaBa, BBOJIa | COCTaBa, BBOJIA
MHHEPAIbHBIX U | COCTaBa, BBOJA BappHUpOBaHUA MHMHEPAIbHBIX U | MUHEPAIBHBIX U
XHUMHYICCKHUX MUHCPAJIbHBIX 1 COCTaBa, BBOJa XUMHYECKUX XUMHYECKHUX NOOABOK.
1100aBOK XUMHYCCKUX MHHCPAJIBHBIX U 100aBOK. He | He 3atpynusercs c
JI00AaBOK. IIpu XHUMHUYCCKUX 3aTpyaHSAETCA Cc | OTBETOM Ha
OTBETE Ha BOIIPOC no06aBok. Ilpu OTBETOM Ha | AOIOJIHUTCIILHBIC
oOyJarommiics OTBETE Ha BOIIPOC JOIIOJTHUTENIbHEIE | BOIIPOCHI
JIOITYCKAeT rpyOble | 00yJaroIuiics BOIIPOCHI
OIITHOKH. JIOIIyCKaeT
OIINOKH, HETOYHBIE
(b opMyIHPOBKH
3HaHue Hemouctpupyer | Jemonctpupyer | lemonctpupyet | JlemoHCTpupyet
¢duzuko- OTCYTCTBUE MUHHUMAaJIbHBIN XOPOIINH BBICOKUH YPOBEHb
XUMHYECKUX 3HaHUHN QU3NKO- | YPOBEHb 3HAHWUH | YPOBEHBb 3HAHWK | 3HAHWUU (PU3UKO-
IIPOLIECCOB TPH | XMMUUYECKUX ¢duzuko- ¢buzuko- XUMHYECKHUX
TBEPJCHUHU MIPOLIECCOB MPHU XUMHYECKHUX XUMUYECKHUX IIPOLIECCOB NPHU
MOPOIIKOBBIX TBEPJICHUU MIPOLECCOB NPU MPOLIECCOB PH | TBEPJACHUU




OETOHOB, MTOPOIITKOBBIX TBEpJCHUU TBEpJCHUH MTOPOIITKOBBIX
XHMHYECKOIO H | OCTOHOB, MOPOLIKOBBIX MOPOIIKOBBIX OCTOHOB,
MHUHEPAJIbLHOTO | XUMHYECKOTO H OETOHOB, OETOHOB, XHUMHYECKOIro 1
COCTaBa, MUHEPaIBLHOTO XAMHYECKOI'0 U XUMHYECKOTO U | MUHEPAJIBLHOTO
¢dbusuko- cocTaBa, U3HKO- | MUHEPAIBHOTO MHUHEPaIHHOTO cocTaBa, GU3UKO-
MCXAaHHYECCKUX | MEXaHUYCCKHX cocraBa, (U3MKO- | COCTaBa, MEXaHUIECCKUX
CBOICTB; CBOICTB; MEXaHUYECKUX (busuko- CBOMCTB;
CBOMCTB; MEXaHMUYECKUX

CBOJCTB;
3HaeT He 3naer B munumansHOoM | B momHOM B nonaoMm 00beme
Kkiaccuukanm | KiaaccupuKaiuo, | 00beMe 3HAeT 00BbeMe 3HaeT 3HAeT
10, HOPMHUPOBAHHE KJIacCU(UKALINIO, | KIaCCHPUKAIM | KIACCU(PUKAIIHIO,
HOPMHPOBAHHE | CBOMCTB HOPMHPOBaHHE 10, HOPMHPOBaHHE
CBOMCTB MHHEPaAIbHBIX CBOMCTB HOPMHMPOBAaHHUE | CBOMCTB
MHHEPATbHBIX HAIOJIHUTENEH, MHUHEpaJIbHBIX CBOMCTB MHUHEpaTbHBIX
HAIIOJIHUTEJICH, | THIIOTE3HI HAIIOJIHUTEIICH, MHUHEPAITBHBIX HAIIOJIHUTEJICH,
TUIOTE3BI TBEPJCHUS TUIOTE3BI HAIlOJIHUTEINICH, | TUIOTE3bl TBEPICHUS
TBEpJCHUS BSDKYIIUX C TBEpJCHUS TUIOTE3bI BSDKYIIHX C
BSDKYIIUX C MUHEpaIbHBIMU BSDKYIIUX C TBEpIACHUS MUHEPaTbHBIMH
MUHEpAJIbHBIMU | 100aBKaMu MUHEpaTbHBIMHU BSDKYIIHX C Jo0aBKaMH
To0aBKaMHU nobaBKaMu MUHEPaTbHBIMH

Jo0aBKaMHu

OHGHKa C(l)OpMI/IpOBaHHOCTI/I KOMHGTGHHHVI 10 TIOKa3aTear0 Y MCHHUSL.

Kpurepuit YPOBEHb OCBOEHHS U OLICHKA
2 3 4 5
yMETh He obnamaet | lemoncrpupyer | Obnamaer Ywmeer
HCITIOJIb30BATh YMEHUEM JUISl | YaCTUYHBIE 0a30BBIMU HCIOJIb30BaTh
MOJIy4YE€HHBIE MPaBUIILHOTO yMEHUS JUTSL | YMEHUSIMHU MOJTy4YeHHBIC
3HaHUS Ui | BEIOOpA MPaBUIILHOTO JUIsL TIPaBUJIBHOTO | 3HAHUSA JUIS
MPaBUJILHOTO KOMIIOHEHTOB BBIOOpA BBIOOpAa  KOMIIO- | IPAaBUIILHOTO
BbIOOpA MOPOILIKOBBIX KOMIIOHEHTOB HEHTOB  TOPOII- | BEIOOpa
KOMITOHEHTOB OCTOHOB: MTOPOIITKOBBIX KOBBIX OETOHOB: | KOMIIOHEHTOB
MTOPOILIKOBBIX BSDKYLIETO, OETOHOB: BSDKYIIETO, COC- | TOPOIIKOBBIX
O€TOHOB: cocTaBa U | BSDKYIIETO, TaBa W  J03U- | OETOHOB:
BsDKYLICTO, J103UPOBOK cocTaBa U | pOBKH 00aBOK; BSDKYIIIETO,
cocTaBa U | 1006aBOK; HE | T03UPOBKH YMEET CChUIAThCS | COCTaBa u
A03UPOBOK YMEET T00aBOK; pu 9TOM Ha | 1O3UPOBKH
MUHEPAIBHBIX U | CAMOCTOATEILHO | CAMOCTOATEIBLHO | HOPMAaTHMBHBIC JI00aBOK;
XUMHYECKUX MOJIb30BaThCS MOJIb30BaThCSA AOKYMCHTBI U | yMeeT ccbuiathes
100aBOK; HOPMAaTHBHO- HOPMAaTHBHO- AOTIONHUTENBHYIO |y 3toM Ha
TEXHUYECKON TEXHUYECKON TTCPATYPY. HOPMaTUBHbIC
JTUTEPaTypOii; JUTEPATypOii; g;?éi;ae; oTBeTAX iggﬁigi{ o
AONYCKacT Ha  JOIIOJIHUTEINb- Y
rpyObie OIIMOKHI sareparypy. He
HBIE BOIPOCHI 3aTPYIHSETCS C
OTBETOM Ha
JOINIOJIHUTCIIBbHBIC
BOIPOCHI
yMmeTb monoupars | He yMeeT | YMeET 4YacTU4HO | YMEET YMeer TpamMOTHO
PEKUMBI noadupath noadupath noaouparhb noadupathb
TBEpACHUS PEXKUMBI PEKUMBI PEXKUMBI PEXKUMBI
MTOPOILIKOBBIX TBEPJACHUSA TBEpACHUS TBEpACHUS TBEpACHUS
0EeTOHOB B | MOPOIIKOBBIX MOPOUTKOBBIX MOPOIIKOBBIX MOPOITKOBBIX




3aBUCUMOCTH  OT | OETOHOB B | O€TOHOB B | 6ETOHOB B | 6ETOHOB B
YCIIOBHM 3aBUCUMOCTH  OT | 3aBUCUMOCTH  OT | 3aBUCUMOCTH  OT | 3aBUCUMOCTH  OT
AKCIUTyaTaluu YCJIOBUM YCIOBUU YCIOBUI YCIOBUI
1531 (S 05051 U | OKCIUlyaTaluuu JKCIUTyaTaluu JKCIUTyaTaluu JKCILTyaTaluu
KOHCTPYKIMA Ha | U3 U | U3aenuu U | u3aenui U | u3aenui u
X OCHOBE, B TOM | KOHCTPYKIMM HAa | KOHCTPYKIIMM Ha | KOHCTPYKIHMM Ha | KOHCTPYKUUKA Ha
qyucIie ux ocHoBe. He | ux OCHOBE. | UX OCHOBE, B TOM | UX OCHOBE, B TOM
B COOTBETCTBUH C | yMeeT paboTarh ¢ | HacTuyHO YUCIIe YUCIIe
JNEUCTBYIOIIMMHU | HOPMAaTUBHBIMU MOJIb3YETCS B COOTBETCTBUHU C | B COOTBETCTBUU C
HOpMaMH U | JOKyMEHTaMH. JEUCTBYIOIMMH | JCHUCTBYIOIUUMHU | ACUCTBYIOLIUMU
TpebOBaHUSAMU; HOpMaMH U | HOpMaMu U | HOpMaMu u
TpeOOBaHUSMH. TpeOOBaHUSMH. TpeOOBaHUSIMH.
Jomnyckaer O6ocHoBBIBaET [TocnenoBatesnbHo,
rpyOble  OIIMOKHW | HPMHATHIE u YETKO
B oTBerax  Ha | PCLICHUS, naet | 000CHOBBIBAET
JIOTIOJIHUTENbHbIE | OTBETHI Ha | IPUHATHIC
BOIPOCHI. JOIIOJTHUTEIILHEIC peHicHus, Aact
BOIIPOCHI. NCYEPIBIBAIOIIUEC
OTBEThI Ha
JOIIOJIHUTCIBHBIC
BOIIPOCHI.
yMeer He ymeer YMeer yaCTU4HO | YMmeeT YmMmeer
CaMOCTOATENIBHO | CAMOCTOSATENIBHO | MOJIb30BaThCs CaMOCTOATENIBHO | CAMOCTOSATEIIBHO
M0JIb30BaThCSA M0JIb30BaThCSA HOPMAaTHBHO- M0JIb30BaThCA M0JIb30BaThCSA
HOPMAaTUBHO- HOPMAaTUBHO- TEXHUYECKON HOPMaTUBHO- HOPMAaTHBHO-
TEXHUYECKON TEXHUYECKON JIUTEPATYPOM; HO | TEXHUUYECKOMN TEXHUYECKOU
JINTEPATYPOH; JINTEPATYPOIl. JonycKaer JUTEPATypoOM; HO | IUTEPATypPOU;
CYHICCTBCHHBIC JIOIyCKaeT Hcnone3yer B
MOTrpeIIHOCTH . HECYIIECTBCHHEIC OTBETC
HETOYHOCTH B HOHOHHHTQHLHLIﬁ
OTBCTC HA BOIIPOC. Martepual, 0e3
TpyJla OTBEYAET Ha
JOIMOJIHUTCIBHBIC
BOIPOCHI.
rpaMOTHO He nmpumenser Hemonctpupyer | Biageer I'pamoTtHO
MIPUMEHSIET YMEHHUS NpU YaCTUYHBIE 06a30BBIMU IIPUMEHSET
YMEHHUS pu | pa3paboTke u yMEHUS NpU YMEHUSIMUA TIPU yMEHUSs npu
pazpaboTke U | Ha3HAYCHUH pa3paboTke 1 paspaboTke u pazpaboTke u
Ha3HAYECHUU OCHOB Ha3HAYCHUH Ha3HAYEHUU Ha3HAUYE€HUU
OCHOB TEXHOJIOTUH OCHOB OCHOB OCHOB
TEXHOJIOTUH IIPOU3BO/ICTBA. TEXHOJIOTUU TEXHOJIOTHH TEXHOJIOTHUH
MTPOU3BO/ICTBA. IIPOU3BOJICTBA. MIPOU3BOJICTBA. MIPOU3BOJICTBA.
[Ipu sToM MOxeT IIpu oTBeTe Ha IIpu orBere Ha
HE 3HATH JIeTaleH, BOIIPOC BOIIPOC
IpU OTBETE Ha oOyyJaronuiics oOyyaromuiics
BOIIPOC AOITYCKACT A0IIyCKacT CChLIIacTCA Ha
HE TOYHOCTU U HECYIICCTBCHHBIC JIATEPATypy nu
OILIMOKH. HCTOYHOCTH. HOPMATHUBHBIC
JIOKYMEHTBI. He
3aTPYOHSAECTCA c
OTBCTOM Ha
JOINOJIHUTCIBbHBIC
BOIPOCHI.

OHCHKa Cq)OpMI/IpOBaHHOCTI/I KOMHCTCHHI/Iﬁ 110 noka3atento HaBbiku




Kputepuit

YPpOBEHb OCBOEHUS U OLICHKA

2 3 4 5
BJIaJIcCT He Bnajaeer | Bmageer vactnuno | Bmameer Ha 6azoBoMm | Brmageer
KpUTEPUIMU KPUTEPUIMU KpUTEPUAMU YPOBHC KPUTCPUAMH
BBIOOPA CBHIPHS U | BBIOOpA CBHIPbS M | BBIOOpA CHIPbS U | KPUTEPUAMU BBIOOpA CHIPbS U
MarepuangoB IS | MaTepUaIoB JJis | MAaTEPUAIIOB LI BbIOOpa CBIpbS U MaTepuaaoB IJId
MPOU3BOJICTBA MIPOU3BOACTBA IpOU3BOJICTBA MaTepHajloB AJA | mpOou3BOACTBA
0ETOHOB 1o | 6eTOHOB o | 6eToHOB mo | MpOU3BOACTBA 0eTOHOB 1o
MOPOLIKOBBIM IIOPOILIKOBBIM IIOPOLIKOBBIM OeToHOB 10 | MOPOIIKOBBIM
TEXHOJIOTHAM, TEXHOJIOTHSIM. TEXHOJIOTHIM. MIOPOLIKOBBIM TEXHOJIOTHIM.
I[Ipy orBere Ha | TCXHOJIOTHSIM. IIpu orBere Ha
BOIPOC nenaet | Jlomyckaer BOIPOC
rpyObIe OIIHOKH. HECYIIECTBEHHBIE oOyJaronuiics
IMOrp€UIHOCTHU B | CChLJIACTCA Ha
OTBETE Ha BONPOC. JIUTEPATypPy u
HOpPMAaTHUBHBIC
JIOKYMEHTHI.
He 3arpyansercs c
OTBETOM Ha
JOITOJIHUTCIBbHBIC
BOIPOCHI.
Bnaneer He Bnaneer Bianeer Bnaneer na Bnaneer B
MeToAaMHu METOaMH YaCTUYHO 0a30BOM ypOBHE NOJTHOM ~ 0OBeMe
peryJmpoBaHus PEryJIMpOBaHUs | METOAAMHU METOJIaMH METOJJaMH
CBOWCTB CBONCTB pEeryianupoOBaHUS pPEryIupOBaHUS PEryIMpOBaHUS
OCTOHHBIX OETOHHBIX CBOWCTB CBOMCTB OCTOHHBIX | OETOHHBIX CMECei
cMmecen o | CMeCeii 1o OETOHHBIX cMecell | cmecel 1o [0 IOPOILIKOBBIM
MTOPOIITKOBBIM MOPOUTKOBBIM 10 TIOPOIIKOBBIM | TIOPOIIKOBBIM TEXHOJIOTHSIM
TEXHOJIOTHSIM TEXHOJIOTUSIM TEXHOJIOTHSIM TEXHOJIOTUSIM BEILIECTB
(BomomnoTpebHOCT | (BOXONOTPEOHO- | (BomONOTPeOHO- | (BOHXOMOTPEOHO- (BomomnoTpeOHO-
u, CpPOKOB | CTH, CPOKOB CTH, CPOKOB CTHU, CPOKOB CTH, CPOKOB
CXBaThIBaHUSI ¥ | CXBAaThIBAaHUS U | CXBaThIBAaHUS U CXBaTBhIBaHUS U CXBaThIBaHUS U
KUHETUKU KUHETUKHU KUHETUKU KUHETHKHU KUHETHKHU
TBEPACHHUS); TBEPJCHHA). TBEPACHUS). TBEP/ICHNUSA). TBEP/CHNUSA).
Bnaneer He Bianeer Bnaneer Bnaneer nHa Bnaneer B
HaBBIKAMH U | HaBBIKAMU U YaCTUYHO 0a30BOM ypOBHE MOJTHOM 00beMe
uHpopmarmeit o | uHGopmalrel 0 | HaBBIKAMH U HaBbIKAMU U HaBBIKAMH U
palMoHaIbHON palnroHaibHONH | MHpoOpMaIue o | uHpopmaruei o nHpopmanuent o
obmactu obnactu panuoHaIbHOU palroHaIbHOM palroHaIbHOM
MIPUMEHEHUS PUMEHEHUS obnactu obnactu obrnactu
OETOHOB, OETOHOB, MIPUMEHEHUS MIPUMEHEHUS NpUMEHEHUS
MOJIYYCHHBIM TI0 | TTOJTYYEHHBIM 1O | OETOHOB, OETOHOB, OETOHOB,
MTOPOIIKOBBIM MOPOUIKOBBIM MOJIYYEHHBIM 110 | OJYYE€HHBIM 1O MOJIYYEHHBIM I10
TEXHOJIOTUSIM TEXHOJIOTHSIM. MTOPOITKOBBIM TTOPOIITKOBBIM TTOPOIIKOBBIM
TEXHOJIOTHSIM. TEXHOJIOTHSIM. TEXHOJIOTHSM
Z[OHyCKaeT YBepeHHO OTBCYACT
HCTOYHOCTH B Ha BCC BOIIPOCHI,
OTBCTAax Ha CCBhIJIACTCs HA
BOIIPOCHI. HOPMAaTHBHBIC
JAOKYMCHTHBI U
JIATEPATypy.
Biagets He Brnageer Bnageer wactnyno | Bmageet Ha 6a3oBom | Bianmeer B momHOM
HaBbIKaMH HaBbIKaMH HaBbIKaMH YPOBHC HaBbIKaMU 00beMe HaBBIKAMU




CaMOCTOSITEIBHOM | CAaMOCTOATENILHON | CAMOCTOSITEIBHOM | CAaMOCTOSATENBHON CaMOCTOSITEIbHOM
00paboTKH 00paboTKu 00paboTKu 00paboTKN 00paboTKn
nHpOpPMAaLTUH U | nHbOpMaLUH U UHPOpPMAaLUH U nHPOPMALIUH U uHQOpPMaIUH U
SKCHEPUMEHTANBH | SKCIIEPUMEHTAIBH | SKCICPUMEHTAIBHBI | SKCIIEPUMEHTAIBHBIX | SKCIIEPUMEHTATbHBI
BIX JMAHHBIX | BIX JaHHBIX X TaHHBIX TTAHHBIX X TaHHBIX
HCCIIeI0BaHU I HCCIIEIOBAHUM . HCCIIE0BaHUM. HCCIIeIOBaHUH, HO HCCIeNOBaHUI

IIpu oTBETE Ha JIOITyCKaeT

BOIIPOCHI HECYILECTBEHHEIE

AOITyCKaET IIOI'PEIIHOCTH B

HCTOIHOCTH, OTBETE Ha BOIPOC.

MOTPEIIHOCTH.

6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHHME

6.1. MaTepuajbHO-TeXHUYECKOE oDecriedeHne
JlucuuninHa He HYXKIAeTcs B KaKOM-JIHOO JTOMOJHUTEIBHOM MaTepHalbHO-
TEXHUYECKOM oOO0ecreyeHnuu, KpoMme uMeromerocs Ha kadeape. B yactHOCTH,
CTYJIGHTAaMH MOXET OBbITh HCIIOJIb30BaHA CHEUMAIU3UpOBaHHasl JabopaTopus
kadenpst No201 u 213 JIK.

No

HanMeHoBaHue crieliMabHBIX TOMEILECHUN U
MOMEILEHUH /711 CAaMOCTOSITEIbHON paboThI

OcCHaIlEHHOCTD CIIEUAIbHBIX TOMEIEHUN U
MTOMEILEHUH JIJIs1 CAMOCTOSITENIbHOM paboThI

JlaGopatopus 201 YK2.

[TpuGopst: qama 3aTBOPEHMS,
[Ipubop Buka, Buckozumerp Cyrrapaa,
BUCKO3UMETp XeIuiepa, CyIMIbHbIN mKad ¢
aBTOMAaTHU4ECKOMN peryaupoBKOi
TEMIIEPATYPHI, BECHI TEXHUYECKHE,
MUKHOMETpbl BMecTuMocThio 50-100 mu,
CTaHJapTHasT BOPOHKa [UIsl OIpeAeieHUE
HACBIITHOM IJIOTHOCTH MaTepuana, MepHbIE
COCY/lbl, BaHHA JIJIs1 BOJIOTIOTJIONICHNUs, HA0op
cut Nel m Ne 0,063, namepurenpHas MallnHa
MI/H/HOO, xomnep Ttuma Ilemxa ¢ maccoit
MaJarollero rpysa 2 Kr, HIKaiaa TBEPAOCTH
Mooca, Kpyr UCTUPAEMOCTH,
TUAPABIMYECKUI TpPEcC, BCTPAXUBAIOIINI
CTONMK, JabopaTopHas BHUOPOILIOLIA/IKA,
KOHYC JUIsl ONpEeNEeNeHHs] TOIBUKHOCTH
pacTBOPHOM CMeCH, CTAaHJAPTHBIA KOHYC
CrpoitllHWJI, crannaptueie popmbl 4x4%x16
CM /IS oTpesieieHus: (PU3NKO-MeXaHMUECKUX
CBOICTB 1IEMEHTHOTO KaMHSI.

JlaGopatopus 213 YK2.

Cocyn /Jlroapa, Becbl TEXHHYECKUE, TMKHOMETPHI
BMecTHMOCTEIO 50-100 mi, maGoparopHas OaHs
BOASIHaA WM TIeCUaHasi, OJJIEKTPOIUTUTKA C
3aKPBITHIM HarpeBaTebHBIM 3JIEMEHTOM,
CTaHJapTHAasE  BOPOHKA  JUIsl  OIpPEJCICHHE
HACBHIMHOW TJIOTHOCTH MaTepuajia, MEpPHbIN




COCyd  BMECTMMOCTBIO  1i, BaHHa s
Bojomortomenusa, Habop cutr Nel m Ne(,063,
HIKaja TBeprocTd Mooca.

3 Kabuner Ne105 'K CamocrosiTenpHast paboTa CTyJICHTOB

6.2. JIneH3noHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoe o0ecrieuyeHue

Ne [TepeueHsb JIMIIEH3MOHHOTO ITPOTPAMMHOTO PexBu3UTHI MOATBEPKAAKOMIETO TOKYMEHTA
o0ecrieuyeHus.
1. [Taker oducuHpix mnporpamm Microsoft | Jlunensus: 31401445414 ot 25.09.2014
Office 2013

6.3. Ilepevyennb yueOHBIX H3IAHUHA M Y4eOHO-METOAUYECKUX MATEPHUAJIOB

6.3.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPHI

1. Bomkenckuit A.B. Munepaibubie Bsokylue Bemectsa. — M.: Ctpoitnzzar,
1986.—464 c.

2. [MTamenko A.A., Cepoun B.I1., CtapueBckas B.A. Bspkymue marepuanbl. —
Kues: Bricmasg mkona, 1975. — 440 c.

3. Teitnop X. Xumus nemenra: Ilep. ¢ auran. — M.: Mup, 1996. — 560 c.

4. MuHepanbHbIE BSDKYIIUME BEIIeCTBa: JIa0. MPaKTHKyM: y4eb. mocodue s
crynentoB / III. M. PaxumbaeB, H. H. Ounonpuenko, T. B. Anukanora, C. B.
Munaxkos; BI'TY um. B. I'. lllyxoBa. - benropoxn: U3a-so BI'TY um. B. I'. Illyxoga,
2010.-92 c.

5. PaxumbaeB III.M., Xaxanea E.H. MuHepanbHble BsDKYIIHE BeElIECTBA:
yue0. mocoOue sl CTYJIEHTOB OYHOW M 3a04HOM (hopM OOyuUeHHsI HampaBICHHS
08.03.01-CtpoutenncrBo.—benropona: M3a-so BI'TY nm. B.I'.IllyxoBa, 2016.-97 c.

6.COBpEMEHHBIE TEXHOJIOTMM KOMITO3UIIMOHHBIX MAaTEpUaOB [ DNEKTPOHHBIN

pecypc]: MeToAMYeCKHe YKa3aHWS K BBIMOJHCHHIO Ja0OpaTOPHBIX padoOT s
CTyIeHTOB OakanaBpuara, oOydaromuxcsi 1o HampasieHuto 08.03.01 —
CrpoutenbctBo. [Ipoduns: [Ipou3BoICTBO CTPOUTENBHBIX MaTEPUATIOB U3IETUN U
koHcTpykIimi / coct. H.U. Andumona — benropon: U3n-so BI'TY, 2018. — 37 c.

7.COBpEMEHHBIE TEXHOJIOTUM KOMIIO3UIMOHHBIX MATEPHUANIOB [DJIEKTPOHHBIN
pecypc]: METoAMYECKHE YKa3aHWsd K MPAKTUYECKUM 3aHSITHSIM M HUHAMBUAYaJIbHBIM
JOMAIllHUM  33JJaHMsIM ~ JJI1  CTYJIEHTOB  OakajaBpuaTa, OOydYaroluxcsi IO
HarnpasieHuto 08.03.01 — CrpoutennctBo. [Ipoduis: [Ipou3BoACTBO CTPOUTENHHBIX
MaTepuaioB u3neauii u koHCcTpykuumii / coct. H.U. Andumona, J[.}O. Ilomo —
benropoa: U3n-Bo BI'TY, 2018. — 10 c.




6.3.2. IlepevyeHb JONOJTHUTEIBHOM JIUTEPATYPbI

1. JIu ®.M. Xumus niementa u 6etona. — M.: Ctpoiinzaart, 1961. — 646 c.

2. Pamavanapan B.C. Jlo6aBku B Oeron: CnpaBoyHoe mnocobue. — M.:
Crpoitnznar, 1988. — 342 c.

2. Pamavanapan B.C. um ap. Hayka o Oerone. ®dusuko-xumMudeckoe
oetonupoBanue. (B.C. Pamauannpan, P. ®enbaman, k. bomysH: mepeBos ¢ aHTILL
[Ton penakuueit B.b. Patunosa). — M.: Crpoiinzaat, 1988. — 278 c.

3. [latypoes B.B. Ilomumep6eton. — M.: Ctpoiiuznart, 1987. — 286 c.

4. ConomaroB B.W. u np. IloaumepHble KOMIO3MUIMOHHBIE MaTepUalbl B
ctpoutenbcTBe. — M.: Ctpoituznaar, 1988. — 309 c.

5. batpakoB B.I'. Moaudumuposannsie 6etonsl. — M.: Crpoitmzaar, 1990. — 400
C.

6. TexHomorus 6€TOHA, CTPOUTEIBHBIX M3EINN W KOHCTPYKIUH : yueOoHuk / 1O.
M. Bbaxenos, JI. A. Anumos, B. B. Boponun, Y. X. MaraeeB. Mocksa : M3a-Bo
ACB, 2006. 235 c.

7. Kacropueix JI.W. JloGaBku B OCTOHBI U CTPOUTEIbHBIE PACTBOPHI //Y4eOHO-
cpaBouHoe nocooue. 13a. 2-e. Poctos H/[]: @enukc, 2007. 221c.

8. CepuxoBa ['.A. Bce o0 crpouTensCTBe jaoMa [DIEKTPOHHBIM pecypcl:
coBpeMeHHbIe MaTepuayibl U TexHosoruu / CepukoBa [.A. DIEeKTpOH. TEKCTOBBIC
JTaHHBIEC. M.: PHUIIOJI knaccuk, 2011. 544 c. Pexum pocrymna:
http://www.iprbookshop.ru/38033. 3bC «IPRbooks»

9. HazapoBa B.M. BuyTpennss otaenka [DIEeKTPOHHBIN pecypc]: COBpeMEHHbBIE
Matepuansl U TexHonoruu/ Hazapoa B.M. DneKTpoH. TeKCTOBblE HaHHbIE. M.:
PUITOJI xnaccuk, 2011. 64 c. Pexxum noctyna: http://www.iprbookshop.ru/38031.
OBC «IPRbooks»

10. M3otor B.C. Xumudeckue n00aBku 11 Moaudukanuu OeToHa
[DnexTponnsbIil pecypc]: monorpadus/ Mzoro B.C., Cokonoa HO.A.— DnexTpoH.
TekcToBble JgaHHble. — M.: Ilaneormn, 2006.— 244 c.— Pexum npocrymna:

http://www.iprbookshop.ru/10260.— 55C «IPRbooks»

8. 'OCT 10178 — 85 INopTnanaIieMEHT U NUIAKOMOPTIAHIIEMEHT. TexHu4yeckue
YCIIOBHSI.

9.T'OCT 31108 — 2003. [TopTnanauemeHT. TeXHUYECKUE YCIOBHS.

10. TOCT 310.1 - 310.4-81 IloptnaHanieMeHT W NUIAKOIIOPTIAHALICMEHT.
MeToabl KOHTPOJIA.



6.4. [lepeueHb HHTEPHET PeCypPcoB, NPO(ecCHOHAIBHBIX 023 JaHHBIX,
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM

DeKTpOHHO0-0MbnroTeYHas cucreMa «JIaHp» http://e.lanbook.com
DJ1eKTpoHHO-0MOoTeuHast cuctema IPRbooks http://www.iprbookshop.ru/
OdurranbHBIN calT KOMIAHUK http://www.consultant.ru/
"Koncynprantllnroc"
DJIeKTpOHHBIH KypHaT « HGOPMaIHOHHBIH http://www.snip.ru/

OrOJIJIETEHb — HOPMUPOBAHUE U
CTaHJaPTU3AIMS B CTPOUTEIBCTBEY

Cucrema NormaCS http://normacs.ru/
Hay4nas snekrponHas OubianoTeka http://elibrary.ru/
eLIBRARY.RU
[Topran POOU http://www.rfor.ru/rffi/ru/
Hay4Hast SHIIMKIIONEIUS HA PYCCKOM SI3BIKE http://ru.science.wikia.com/
Caiit kadpenpst CMUK BI'TY um. B.I'. llyxoBa smik.bstu.ru
CaiiT HayyHO-TexHMUecKoi 6ubmnorexu BI'TY um. ntb.bstu. ru

B.I'. [llyxoBa
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7. ¥TEEPKIEHHE PABQUE MPOTPAMMEL
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Jascayowmn i kaleapodi y A B.C. Jlecoruk

JIHpeKTOp HITCTHTYTA VA wilill B B.A. ¥Yeapos
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