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1. Ileau ocBOeHMS AMCIUTIMHBI

K o0oCHOBHBIM HeJAM OCBOEHUS AUCUUIUIMHBI «HaHOTEXHOIOTMM B MPOU3BOACTBE
CTPOMUTEIBHBIX MAaTEPUAJIOB) OTHOCSTCS:

- (opmupoBaHHE y CTYACHTOB KOMIUIEKCa (DyHIaMEHTAIbHBIX IPEJICTaBICHUA O
HAaHOTEXHOJIOTHUIX U HAHOMAaTepualiax, IPUMEHIEMBIX B CTPOUTEIBCTBE;

- (opmupoBaHUE MpPEICTaBICHUA O HOBEWIIMX JIOCTHXKEHUSX B 00JIACTH CO3JaHMS,
UCCIICIOBAaHUSI ¥ HUCIONB30BAaHUS  HAHOMATEPUATIOB M HAHOMOAU(DHUIIMPOBAHHBIX
CTPOUTENBHBIX KOMITIO3UTOB.

K ocHOBHBIM 3agayamM OCBOEHHMS IUCLUUILIMHBI «HaHOTEXHOIOrMHM B NPOU3BOJICTBE
CTPOUTEIIBHBIX MATEPUAJIOBY CIIEAYET OTHECTH:

- H3YyYECHHUE TEOPETUYECKUX OCHOB TEXHOJOIHsS HM3TOTOBJICHHUS HAHOMATEPUAIOB U
HaHOMOIU(PHUITUPOBAHHBIX CTPOUTEIHHBIX KOMIIO3UTOB;

- ¢QopmupoBaHUE MPAKTUYECKUX HABBIKOB MOJYYCHHS HAHOMATEPUAIOB U
HAaHOMOIU(PHUITUPOBAHHBIX CTPOUTEIHHBIX KOMIIO3UTOB M METOJIOB MX UCCIIECOBAHUS;

- IIOJYyYEHUE HABBIKOB pPEryJIMPOBaHUS CBOMCTB CTPOMTEIBHBIX MATEPUAIIOB Ha
HAaHOCTPYKTYPHOM YPOBHE.

2. Mecto nucuumiuabl B cTpyktype QOOII 6akanaBpuara

Hucuunnuna «HaHOTeXHONOrMM B NPOM3BOJACTBE  CTPOUTEIBHBIX  MaTEPUAIOB)
OTHOCUTCSL K 0a30Boil wactu Gnoka bl- JlucuumuuHsl (MOZynIM) y4yeOHOro IjaHa — MEpeyHs
y4eOHBIX JUCUMIUIMH OCHOBHOM 0Opa30BaTeIbHOW MPOrpaMMbl 10 HANpPaBICHHUIO MOJATOTOBKHU
08.03.01 «CrpoutenbctBo». JucuumuinHa «HaHOTEXHOIOTMU B MPOM3BOACTBE CTPOUTEIBHBIX
MaTepuasioB» B3aMMOCBA3aHA JIOTUYECKH M COAEPKATEIbHO-METOJUYECKH CO CIEAYIOUIUMHU
qucuumuimHamMu 1 npakrtukamu OOIT:

B 0a30BOM yacTu:

- XuMus;

- dusnka;

- MaremaTtuka,;

- CrtpourenbHble MaTepUAIbI.

B 4acTH, (POpMUPYEMOI y4acTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHUI:

- MeTobl nccie0BaHus CTPOUTEIBHBIX MATEPHAIIOB.

3. IlepeyeHb MIaHMPYyEeMBbIX Pe3yJIbTATOB 00y4eHHUS 0 JUCHMILVIUHE (MOLYJII0),
COOTHECEHHbIE ¢ IVIAHUPYEMbIMH pe3yJIbTATAMH 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbl

B pesynbraTte oOCBOEHHMS JUCHMIUIMHBI (MOAyssd) y oOydaroummxcsi (GopMUPYIOTCS
cienyromue o0nenpopeccuoHaNbHbIe KOMIIETEHIIMH U JIOJKHBI OBITh IOCTUTHYTHI CJEIYIOLINE
pe3yabTaThl 00yUeHHS:

B pe3yabTare ocBOeHUA

Kon . Ilepedyens nuIaHNMpyeMbIX pe3yJIbTATOB
o0pa3oBaTe/IbHOI NPOrpaMMbl
KOMIIEeTEeHIINH . 00y4eHHUSsI O AUCHMILINHE
o0yuarouuiicsi 10J/2KeH 00J1a1aTh

IIK-4 CriocoGeH orpenensiTh HEOOXOAUMBII | 3HATH:
TEXHOJIOTMYECKHH IpolLecc, HOpPMHUpPYEMBIE  IIOKa3aTeau  KadecTBa
MaTepHalibl ¥ MPOU3BOJACTBEHHbBIC 6etoHa u  OETOHHBIX  CMecei
MOIIHOCTH ISl IPOU3BOJICTBA COOTBETCTBUHU c TpeOOBaHUAMHU
OETOHHBIX cMecel ¢ CTaHIapTOB, TpeOOBaHMUSI K COCTaBY
HAHOCTPYKTYPHUPYIOIINMHU OETOHA M CHIPHEBBIM MaTepUaslaM JUIsl €ro




HOPMAaTUBHO-TEXHUYECKOU

TEXHOJIOTHYECKOU JIOKyMEHTaueH,
TEXHUYECKUE yCIIOBUS (mpoekTHast
JTIOKYMEHTAIH ) Ha KOHCTPYKIIUHU

npeJHa3HauyeHa OETOHHas  CMeCh
HAHOCTPYKTYPHUPYIOILIUMHU
KOMITOHEHTaMHU.

yMeThb:

IIPOU3BOJACTBEHHBIX  MOILHOCTEH
MPOU3BOJCTBA OETOHHBIX  cMecei
HAHOCTPYKTYPUPYIOILIUMHU

CBIPbEBBIX MaTepHaioB
W3TOTOBJICHUSA OETOHHOW  CMeECH
OCHOBE TEXHHUYECKOTO  3aJlaHus,

COOTBETCTBUU c TpeOOBaHUSIMU
CTaHJAPTOB U TEXHUYECKUX YCIOBUH.
BJIA/IeTh:

pacyeToM HEOOXOTUMBIX

IIPOU3BOACTBEHHBIX  MOIIHOCTEH
NPOM3BOJICTBA  OETOHHBIX  CcMecel
HaHOCTPYKTYPHUPYIOIINMHU

IIPOU3BOJACTBEHHBIX  MOILHOCTEH
MPOU3BOJCTBA OETOHHBIX  cMecei
HAHOCTPYKTYPHUPYIOILIUMHU
KOMITOHEHTaMH

KOMIIOHEHTaAMH IMPUTOTOBJICHUS, YCTAaHOBJICHHBIC

KOHKPCTHBIX BUJOB, JIIsL KOTOPBIX

BBIIIOJIHATH pacueT HCO6XOI[I/IMBIX

KOMIIOHCHTaMH, OCYIICCTBIIATH BI)I60p

KOMIIOHEHTAaMH  3aJJaHHOTO o0bemMa u
KayecTBa,  OLIGHKY  CYHIECTBYIOLIUX

4. CTpyKkTypa M coepkaHue AU CHUNINHBI

OOmas TPyIOEMKOCTh JUCIUIUIMHBI COCTABJISIET 3 3a4eTHBIX eauHuIbl, T.e. 108
aKaJeMUYECKHUX 4acoB (M3 HUX 92 yaca — caMOCTOsTeNbHasi paboTa CTYICHTOB).

Paznensr quctummabl «HaHOTEXHOJIOTHH B TIPOM3BOJICTBE CTPOUTEIBHBIX MAaTEPUATIOB)
U3Yy4aloTCs Ha TPEThEM Kypce, B MATOM CEMECTpE.

NATHIA ceMecTP: JIEKIUH - 8 YacoB, MPAKTUYECKHE 3aHATHUS - § 4acoB; (hopMa KOHTPOJIS
— 3ayer.

CtpykTypa u cojepkaHue JucUUIUIMHBI «HaHOTexHONMOrMM B  MPOU3BOJCTBE
CTPOUTEIBHBIX MaTepuanioBy npuseaeHa B [Ipunoxenun 3.

Conep:xanue pa3iesioB THCHUTIIHHBI

Tema 1. BBenenne B GU3MKOXMMUIO OBEPXHOCTHBIX AABJIECHUIA.

Knaccudpukanus aucrnepcHbix cucteM. [loHsATHE O HaHOYAacTHIIAX Kak 00 OOBEKTax
KOJUTOUIHOM XuMuHM. COBPEMEHHBIC METOJbI ONPEACICHHS pa3MEpOB HAHOYACTHIL. Y IeNIbHAs

MIOBEPXHOCTh. [ [pM4MHBI OBBIIIEHHON yAEIBHON IOBEPXHOCTH HAHOYACTHLL.

Tema 2. HeKOTOpre MOJIOKEHUSI TEPMOAUHAMUKHA IMMOBEPXHOCTHBIX fAIBJIEHUH



[ToBepxHocTHOE HaTshkeHue. [lonHas moBepxHOCTHas sHeprus. YpaBHeHue ['ub6Oca-
['enbmromnsia. Ancopbuus. @yHnameHTanbHOe aacopOLuOHHOE ypaBHeHHe ['nb0ca. Anresus u
Koresus. BimsHue u30BITKA MMOBEPXHOCTHOM SHEPruuM Ha aAre3MOHHOE B3aUMOJCIHCTBHE
HaHouacTull. CmauuBanue. Pacrtekanue. YpaBHenue IOHra mns HaHOKamenb. 3aBHCHMOCTb
KpaeBoro yrjla CMayMBaHUS OT pa3Mepa HaHOKamenb. JIMHEHHOE HATSHKEHUE HAHOKAIIEIb.
JlucriepcHOCTh ¥ TEPMOAMHAMUYECKUE CBOMCTBA TEJI.

Tema 3. IloBepxHOCTH pa3jesia KOHACHCHPOBAHHBIX (a3.

MonexkynspHas agcopouus u3 pactBopoB. [loBepxHocTHas akTuBHOCTH. Knaccudukarms
[IOBEPXHOCTHO-aKTUBHBIX ~ BemiecTB. [IpaBuno [roknmo — TpayGe. JlnodoOuzanus wu
nuoduan3anys nmoBepxHoctu. MoauduimpoBanue 6€TOHHBIX cMeceit u 0eToHoB [1AB.

Tema 4. MeToabl no1y4eHHs] HAHOAUCIEPCHBIX CHCTEM.

Knaccudukanuss MeToA0B MOMY4YEHHs] HAHOJIMCIEPCHBIX CHCTeM. JlucmepcruoHHbBIE
Metoabl. Mcnonb3oBanue adpdexra PeOunaepa. Xumudeckoe aucneprupoBaHue (MENTH3AINSA).
Konpaencanuonnsie MeTo 1bl. OCHOBBI TEPMOJIMHAMUKHA TOMOT€HHOTO 3apO/IbIIIe00pa30BaHus 10
['u66cy — @onbpmepy. Criennduieckne MEeToAbl CHHTE3a HAHOYACTHII.

Tema 5. Kunernueckue U onTH4YeCKHe CBOMCTBA IUCIEPCHBIX CUCTEM.

Huddysus nanouactuu. Ilpupoma OpoyHOBCKOTO IBMKEHHS. 3akoH OHHIITEHHa-
CwmomyxoBckoro. OcoOeHHOCTH OpOYHOBCKOTO JBW)XKEHHS HaHouacTull. CenuMeTHanusi B
rpaButaquoHHOM  mosie.  CeaIuMEHTAalMOHHBIM  aHajauM3  CYCNEH3UM U HMYJIbCHUM.
CenumenrtannonHo-auddy3Hoe paBHOBecHe. SIBIIeHHE pacCesHHsi CBETa B JUCHEPCHBIX
cucreMax. Ilornomenue cBera u okpacka 3oied. CTpoeHHE ABONHOTO 3JIEKTPUUYECKOrO CIIOS.
DneKTpOKUHETHYECKUE sBIeHU. Y paBHeHUe [ 'enbMronibia-CMoIyX0BCKOTO.

Tema 6. YcTONYMBOCTH JUCIEPCHBIX CUCTEM.

Kpurepuii Pebunpaepa-lllykuna. @axkTopbl arperaTuBHOW YCTOWYMBOCTH JHO(OOHBIX
mucrnepcHelx cucteM. Kunetnka koarymsnuu. YpaBHeHue CmonyxoBckoro. Koarymsmus
rusipodoOHbIX 307ei anekrponauramu. [Ipasuno Lynene — lapau. [onstue o Teopun epsiruna
— Jlanmay — ®epBes — Osgepbeka ([JJIDPO). Dueprus BzaumoaencTBus chepuyeckux
HaHouacTull. KpuBas INOTEHLMANbHOW HHEPrUM MJs JAUCIEPCHBIX HAHOCUCTEM C pPa3HbIM
XapaKkTEePOM YCTOWMYUBOCTU. DHTPOMHUIHBIA (PaKTOp yCTOWUMBOCTH HaHOcHCTeM. Cradwmim3arus
T(OOHBIX AUCHIEPCHBIX cucTeM. [loHATHE 0 TMO(UIBHBIX AUCHEPCHBIX CUCTEMAX.

Tema 7. OcHOBBI QU3NKO-XMMHYECKONH MEXaHHKH.

[Tonsitue o pusmko-xumMmudeckot Mmexanuke. CriocoObl ONMMCAHNS MEXaHUIECKUX CBOMCTB
nucriepcHeIx cucteM. CBOOOHO- M CBA3HOAMCHEPCHBIE cucTeMbl. [IpocTeiiue peonornyeckue
MOJIEIM M HMX  MEXAaHWYECKHWe  aHAJIOTU.  YIOPYrocTh,  BSA3KOCTb,  IUIACTUYHOCTD.
CrpykTypooOpa3oBaHue B JUCIEPCHBIX cHucTeMax. [Ipuposa KOHTaKTOB MEXIY 3JIEMEHTaMHU
CTPYKTYpbl B JAMCIEpPCHbIX cucTemax. [IpouHocTh aucriepcHOM CTPYKTypbl. Peonorus
CBOOOTHOIUCTIEPCHBIX CHCTEM.

Tema 8. MoaudunupoBaHue HEMEHTHBIX CHCTEM KaK NPHOPHUTETHOE HANPABJICHHE
B TEXHOJIOTMHU 0eTOHA.

Hexotopele npeacraBieHuss 0 MoIuGHUIMPOBaHUN MaTepuaioB. OmnpeneneHue MOHATHS
«voaudukatop OeroHa». Knaccudukanus MoaupukaTopoB CTPYKTYpbl M CBOMCTB OETOHHOM
cMecu U OeroHa. lleMEeHTHO-BOJHAs CyCNEH3Us KakK KOJUIOMIHO-XMMHUYECKas AHUCIepCHast
cuctema. OCOOEHHOCTH MPOLIECCOB TUAPATALMU U CTPYKTYPOOOpa30BaHUS LIEMEHTHOIO KaMHS B
HPUCYTCTBUH MOU(PUKATOPA.

Tema 9. HaHOTexXH0JIOTHHM B IPOU3BOACTBE OeTOHA.



HanoxomnoHeHTsl B cTpykType OeroHa. HambGonee pacnpocTpaHeHHbIE HaHOIOOABKHU.
[IpuMeHeHne HaHOYACTUI[ JUId JUCHEPCHOrO apMmupoBaHus OeToHa. KommosuiuoHHbIE
MOKPBITHS JIJIs1 3aIUThl OETOHHBIX KOHCTPYKUUN. AJIMHUTOBBIE HEMEHTHI U OETOHBI.

5. OO0pa3oBaTe/ibHbIE TEXHOJIOTUH

Meroauka  npenojaBaHus — AUCUUIUIMHBL  «HaHOoTexHOmOormMm B MPOU3BOJCTBE
CTPOUTEJBHBIX MAaTEpPHANIOB» M pealn3alusi KOMIIETEHTHOCTHOTO IIOAXOJa B M3JIOKEHUM U
BOCIIPUSITUM MaTepualla IMpelycMaTpUBaeT HCIOJIb30BaHUE aKTHBHBIX M MHTEPAKTUBHBIX (HOpM
3aHATUH B COYETAHMM C BHEAYAUTOPHOM paboTol ¢ 1eiabt0o (POPMUPOBAHUS M Pa3BUTHUSL
po(hecCHOHATEHBIX HABBIKOB O0YUYaIOITUXCS.

B mporpamMme kypca OTBEIEHO MECTO Kak JJIsl JIEKLIMOHHBIX 3aHATUH, NPEIHA3HAYEHHBIX
JUIS OCBOEHMsI MaTepuajia, TaKk W JJs MPaKTHYECKUX, OMOTAIOMIUX IOJIyYUTh KOHKPETHBIE
HaBBIKM U 3aKPENUTH NIOJIYUYECHHBIE 3HaHUs. B Xoze Jiekuuu npenojaBareinb 3HAKOMUT CTYIEHTOB C
TEOPETUYECKUMH  aCleKTaMu  JUCLUIUIMHBI,  CONPOBOXIAs HUX IO  HEOOXOAUMOCTH
JEMOHCTPAIlMOHHO-BU3yalIbHBIMU MaTepuanaMu. Bo BpeMs NpakTUYECKHUX 3aHATUN B Ipynmax
IIPOXO/IUT PACCMOTPEHHUE CHEUPUUECKUX BOIPOCOB.

3aHATHA  CONPOBOXKIAKOTCA ~ JEMOHCTpAllMed  TEMaTU4EeCKUMX  INpEe3eHTaluuil U
BUJCOPUIBEMOB U3 GUIBMOTEKU Kadeapbl o mokazaM (UiIbMOB.

VY aenbHbIN Bec 3aHATUH, NPOBOAMMBIX B MHTEPAKTHUBHBIX (pOpMax, ompesaesieH IJIaBHOM
1eNbi0 00pa3oBaTeNbHOM MPOrpaMMbl, OCOOEHHOCThIO KOHTHMHIC€HTa OOyYaroluXcs U B LEIOM
no aucuumiauHe cocrasiseT 20% ayIWTOpPHBIX 3aHATHM. 3aHATUSA JIEKIMOHHOIO THIA
coctaBisitoT 50% oT 00beMa ayJUTOPHBIX 3aHATHH.

6. OuneHovHbIe cpeICTBA AJIS TEKYILero KOHTPOJISl YCIIeBaeMOCTH, IPOMeKy TOYHOI
aTTeCTALMH 110 UTOraM OCBOCHMS JMCHUILIHHBI M Y4eOHO-MeToAnYecKoe o0ecnevyeHne
CaMoOCTOSITe/IbHOI paboThl CTYIEHTOB

B mpornecce o0yueHns HCHONB3YIOTCS CIEAYIOIINE OLIEHOYHbIE (POPMBI CaMOCTOSTEIbHOM
paboOThl  CTYJIEHTOB, OLICHOYHBIE CpPEJICTBA TEKYIIEro KOHTPOJSI  YCHEBAEMOCTH U
IIPOMEXKYTOUHBIX aTTECTALUMI:

B nsitom cemecrpe:
- YCTHBIU OIpOC;
- KOJUIOKBUYM;

- 3a4er.

OneHouyHbIE CPEJCTBA TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH BKJIIOYAOT YCTHBIM OIpOC,
KOJUIOKBUYM, 3a4er.
[TpumepHBIE BOIPOCH! K KOJUIOKBUYMY U 3a4€Ty MPEICTaBICHbl B IPUIIOKEHUH 4.

6.1. ®oHJ OLIEHOYHBIX CPEICTB JJIA NMPOBeIeHHsI IPOMEKYTOYHOI aTTeCTAlMHU
00y4YaIIMXCSH M0 TUCHUILINHE.

6.1.1. IlepeyeHbr KOMIeETEHHUI ¢ yKa3aHueM 3TanoB ux (GopMHpPOBAHHUS B Mpolecce
O0CBOCHHS 00pa30BaTeJIbHOM IPOrPaMMBI.

B pesynbrare OCBOGHHS JTUCHUIUIMHBI (MOZYJs) (OPMHUPYIOTCS — CIEIyIOIIHE
KOMIICTCHIINN:



Kox

B pesyabTare ocBoOeHuUs1 00pa30BaTEJbLHOH NPOrpaMMbl 00y4arouiics

KOMIIeTeHI!
" J0JI2KeH 00/1a1aTh
ITK-4 CriocobeH orpenensTh He0OX0 MBI TeXHOJIOTHYECKUH TpolIecc,

MaTepuasibl U MPOU3BOJICTBEHHBIE MOITHOCTH JIJISl IPOU3BOJICTBA
OETOHHBIX CMecell ¢ HAHOCTPYKTYPUPYIOLIMMHA KOMIIOHEHTaMHU

B mpouecce ocBoeHHss 00pa3oBaTENbHOW MPOTPaMMBbI JTaHHBIE KOMIICTCHIIMH, B TOM
YUCJI€ UX OTACIBbHBIC KOMIIOHCHTHI, q)OpMI/Ip}IIOTCH IIO3TAITHO B XOA€ OCBOCHUA O6yanOHIHMHC$I
pa3/iesoB JAUCHUILTUHBI, MOCICIYOIIUX JAUCIUIUIAH (MOIYJeH), B COOTBETCTBHUH C Y4YCOHBIM
MJIAHOM M KaJICHIapHBIM TpaduKoM y4eOHOTo mpoIiecca.

6.1.2. Onncanue nokasareJieil 1 KpUTEpHEB OLCHUBAHUS KOMIIETEHIMI, (POPMHPYEMBbIX 110
HTOraM OCBOEHHS IMCUMILIMHBI (MOAYJIfA), ONMCAHHE IIKAJ OLlEeHUBAHUSA

[lokazaTenemM OIICHWBAaHMS KOMIETEHIMI Ha Ppa3IMYHBIX dTarnax WX (HOPMUPOBAHHA
ABJISIETCA JOCTHXKEHHE 00yUaroUMUCS IIAHUPYEMBIX pe3yJbTaToB 00YUYeHHUs IO AUCLUTIIUHE.

I1K-4 - Cnioco0eH onpeaeasiTb HEOOX0AMMbIH TEXHOJIOTHYECKUI MPoLece, MaTePUAJIbl U
MPOM3BOACTBEHHbIE MOILIHOCTH /IJIs1 IPOU3BOACTBA OCTOHHBIX cMeceil ¢ HAHOCTPYKTYPHUPYIOIUMMHU

KOMIIOHEHTAMH

3HATD: OO0yuarommiicst OO0yJarommiics OO0yuarommiics OO0yuarommiicst
HOPMUPYEMBIE |TEMOHCTPUPYET IEMOHCTPHUPYET NIEMOHCTPUPYET IEMOHCTPUPYET
[MOKa3aTelu [OJIHOE OTCYTCTBUE [HEIIOJIHOE YacTUYHOE MOJIHOE

KauecTBa WJIM HEJJOCTaTOYHOE (COOTBETCTBUE 3HAHUICOOTBETCTBUE COOTBETCTBUE
OeToHa M[COOTBETCTBUE HOPMUPYEMBIX SHAHWI SHAHUI

OETOHHBIX 3HaHUI rokaszaTelein HOPMHUPYEMBIX HOPMHUPYEMBIX
cMecen BHOPMHPYEMBIX KayecTBa OETOHA U [[TOKa3aTesen MoKa3aTeyien
COOTBETCTBUM ClIOKa3aTesen OETOHHBIX CMecell B [KauecTBa OETOHA M [KauecTBa OETOHA U
TpeOOBAHMSIMU [Ka4eCTBAa OETOHA U |COOTBETCTBHH C OCTOHHBIX CMECEil B [OETOHHBIX CMECeil B
CTaHIAapTOB,  [OETOHHBIX CMECEH B (TpeOOBaHUSAMHU COOTBETCTBHH C COOTBETCTBUHU C
TpeOOBaHUsI ~ KCOOTBETCTBUU C CTaHIApTOB, TpeOOBaHUSIMU TpeOOBaHUSIMU
cocTaBy OeTOHATpeOOBAHUIMU TpeOoBaHUIl K CTaHJIapTOB, CTaH/1apTOB,

148 CBIPbEBBIMICTAHIAPTOB, cocTtaBy OeToHa U [TpeOoBaHUI K TpeOoBaHU K
MaTepuanam  TpebOBaHMM K CBIPBEBBIM cocTaBy OETOHa M [cocTaBy OeTOHa U
ISt erojcocTaBy Oe€ToHa M [MaTepHajiaM AJisl €ro |ChIPheBhIM CBIPHEBBIM
[IPUTOTOBJIEHUSL,(CEIPbEBBIM [IPUTOTOBJICHMSI, MaTepuaaM Jjs €ro MaTepuasam s ero
yCTaHOBJICHHBIE [MaTepHaliaM I €ro [yCTaHOBJIEHHBIX [IPUTOTOBJICHMUS, [PUTOTOBJICHMUS,
HOPMAaTUBHO-  [IPUTOTOBJIEHMUS, HOpPMaTHBHO- YCTaHOBJIEHHBIX YCTaHOBJIEHHBIX
TEXHUYECKON HyCTaHOBJIEHHBIX TEXHUYECKOU U HOPMaTUBHO- HOPMaTHUBHO-
TEXHOJIOTMYECK HOPMATHUBHO- TEXHOJIOTMYECKON  [TEXHUYECKOH U TEXHUUYECKOMN U

on TEXHUYECKON U TOKyMEHTaIEH, TEXHOJOTHYECKOM  [TeXHOJIOTHYECKOM
JTOKYMEHTAIMEN TEXHOIOTMUECKON  [TEXHUUYECKUX TOKyMEHTalue, TOKYMEHTaLUEH,

, TEXHUYECKHEJIOKyMEHTAIUEeH, YCIIOBUH (MMPOEKTHAS TEXHUYECKUX TEXHUYECKUX
YCIIOBUS TEXHUYECKUX TOKyMEHTAIMsI) Ha  [yCJIOBHM (IIPOEKTHAs yCIOBUH (IIPOEKTHAS
(mpoexTHast yCIIOBUH (MPOEKTHASI [KOHCTPYKIIUU NTOKYMEHTAIMs ) Ha  |[TOKYMEHTAIs) Ha
ITOKyMEHTAIMs) [TOKYMEHTAIMs) HA  [KOHKPETHBIX BHJIOB, |[KOHCTPYKIIUH KOHCTPYKLUU

Ha KOHCTPYKLIUHU TUIS1 KOTOPBIX KOHKPETHBIX BU/IOB, |[KOHKPETHBIX BUJOB,
KOHCTPYKLMHU  |KOHKPETHBIX BUJOB, [IpEAHAa3HAUEHA U1 KOTOPBIX LHJ'ISI KOTOPBIX




KOHKPETHBIX  |[IUISI KOTOPBIX OETOHHAsi CMECh C  [IpeIHa3HauCHA MpeHa3HAYCHA
BUJIOB, JUInpeIHa3HaYeHA HAHOCTPYKTYPHUPYIO [OE€TOHHAS CMECh C  |O€TOHHAsI CMEChH C
KOTOPBIX OeTOHHAsI CMECh C  [IIMMH HAHOCTPYKTYPHUPYIO [HAHOCTPYKTYPHUPYIO
[pelHa3HaYeHa [HAaHOCTPYKTYPUPYIO |[KOMIIOHEHTAMHU. [ITIMH MU
OETOHHASI CMECHITUMHU Jlommyckarorcst KOMITOHCHTaMH, HO  [KOMITOHCHTAMH.
C KOMITOHEHTaMH. 3HAYUTEIbHBIC IOy CKaI0TCS CB00OOIHO
HAHOCTPYKTYPH OIIINOKH, HE3HAYUTEIILHBIC oriepupyer
PYIOIIUMU MPOSIBIISIETCS OILITUOKH, PHUOOPETEHHBIMU
KOMITOHCHTaMH. HEJOCTATOYHOCTh  [HETOYHOCTH, 3HAHUSMU.

BHAHUU, TIO PSAAY 3aTpyIHEHUS TPU

MMOKa3aTesIeH, AHAJTUTHYCCKUX

00yyaromuics oTIeparusx

WCTIBITBIBACT

3HAYUTEIbHBIC

3aTpyTHEHUS TIPU

QHATUTUIECKUX

OTIepAIUSX.
YMeTh: OO6yuaromumiics He  (OOyuaronuiics OO0yuarommiics OO0yuarommiics
BBITIOTHSTD YMEET WU B IEMOHCTPHUPYET NIEMOHCTPUPYET TEMOHCTPHUPYET
pacuet HEI0CTaTOYHON HETIOJIHOE YaCTUYHOE MOJTHOE
HEOOXOIUMBIX [CTEHIEHH YMEET COOTBETCTBUE COOTBETCTBHE COOTBETCTBHUE
[TPOM3BOJICTBEH [BBITIOJIHATH paCYeT [yMEHHUH  BBIMIOJHATHYMEHUN  BBIMOJHATHYMEHUNW  BBITIOTHSTH
HBIX HEOO0XOIUMBIX pacuer pacuer pacuer
MOIIHOCTEW JJISAPOU3BOJICTBEHHBIX [HEOOXOIUMBIX HEO0OXOTUMBIX HEO0OXO0TUMBIX
[IPOM3BOJCTBA |[MOIIHOCTEH ISt [IPOM3BOJICTBEHHBIX [[TPOM3BOJCTBEHHBIX [IPOU3BOJICTBEHHBIX
OETOHHBIX MPOU3BOJICTBA MOLIHOCTEN JUISIMOLLIHOCTE N JUISIMOILIHOCTE N JInE:|
cMmeceit ClOETOHHBIX CMECEeil ¢ |[MPOU3BOICTBA [TPOM3BOJICTBA [IPOM3BOJICTBA
HAHOCTPYKTYPH [HAHOCTPYKTYPUPYIO |[OETOHHBIX cMecell COeTOHHBIX cMecel COETOHHBIX CMecel ¢
PYIOIIUMU MU HAHOCTPYKTYPHUPYIO [HAHOCTPYKTYPHUPYIO [HAaHOCTPYKTYPHPYIO
KOMITOHEHTaMU, [KOMITOHEHTAMH, MU [ITMH [MH
OCYIIECTBIISATh [OCYIIECTBIISATH BEIOOPKOMIIOHEHTAMH, KOMITOHEHTaMH, KOMITOHEHTaMH,
BEIOOD CBIPBEBBIX OCYILECTBIISATH BEIOOPIOCYIIECTBIISTH BHIOOPOCYIIECTBISATH BBIOOD
CBIPHEBBIX MaTepuasoB JUIs CBIPHEBBIX CBIPHEBBIX CBHIPHEBBIX

MaTCpHAJIIOB MJIAM3TOTOBJICHUA

M3TOTOBIICHHUS
OeTOHHOU
cMecH

OCHOBE
TEXHUYIECKOTO
3alaHus, B
COOTBETCTBHH C
TpeOOBAHUSIMH
CTaHIapTOB
TEXHUYECKUX
YCIIOBUIA.

Ha

u

OETOHHOMN CMeCH Ha
OCHOBE
TEXHUYECKOTO
3ajaHus, B
COOTBETCTBHH C
TpeOOBaHUSIMU
CTaHJIapTOB U
TEXHUYECKUX
YCJIOBUI.

MaTepUaIoB
M3rOTOBJICHUS
OCTOHHOW CMecH Ha)
OCHOBE
TEXHUYECKOTO
3alaHus,
COOTBETCTBHUH
TpeOOBaHUSAMU
CTaH/IapTOB
TEXHUYECKUX
YCIIOBUA.
OO0yJarommiics
VCTIBITHIBACT
3HAYUTETIbHbIC
3aTpyIHEHUS TPU
pacuérax.

IS

=

MaTepHUasoB JUISIMATepUATIOB TS
M3TOTOBJICHUS M3rOTOBJICHUS
OCTOHHOW CMecH HaOETOHHOW CMecH Ha|
OCHOBE OCHOBE
TEXHUYECKOTO TEXHIYECKOTO
3a/1aHus, B3aJIaHMs, B
COOTBETCTBHH ClCOOTBETCTBUU v
TpeOOBAHMSIMU TpeOOBaHUSIMU
CTaHJIaPTOB HCTaHIapTOB 17|
TEXHUYECKUX TEXHUYECKUX
YCJIOBHA. yCIIOBHH.
'YMeHust ocBoeHBI, HO|[(CBOOOIHO
TOITYCKAIOTCS orepupyer
HE3HaYUTeNbHbIE pUOOpETEHHBIMU
OIIMOKH, YMEHUSAMH,
HETOYHOCTH, MPUMEHSET UX B
BaTPYJHEHUS IPU  [CUTYyaIHsIX
pacuérax. MOBBIIICHHOU
CIIOHOCTH.




BJIAJIETh:
[pacyeToM
HEO00XOINMBIX
[IPOU3BOJICTBEH
HBIX
MOIITHOCTEH JIJISt
MMPOM3BOICTBA
OETOHHBIX
CMecell ¢
HaHOCTPYKTYPH
PYIOIITIMHU
KOMITOHEHTaMH
3aJJaHHOTO
o0beMa U
KauyecTBa,
OLICHKY
CYIIIECTBYIOIINX
[IPOU3BOJICTBEH
HBIX
MOIITHOCTEH JIJISt
MMPOM3BOICTBA
OESTOHHBIX
CMecell ¢
HaHOCTPYKTYPH
PYIOIITIMHU
KOMITOHEHTaMH

OOyuaromuiicst He
BJIAJICET WM B
HEI0CTaTOYHOMI
CTEIIEHU BJIaJceT
pacyeToM
HEOOXOIUMBIX
MPOU3BOICTBEHHBIX
MOIIIHOCTEH JIJIsI
MPOU3BOICTBA
OCTOHHBIX CMECeH ¢
HAaHOCTPYKTYPHUPYIO
[IAMHA
KOMITOHEHTAMH
3aJaHHOTO 00bEMA U
KadecTBa, OIEHKY
CYIIECTBYIOIINX
MPOU3BOICTBEHHBIX
MOIIIHOCTEH JIJIsI
MIPOU3BOICTBA
OCTOHHBIX CMECEH ¢
HAaHOCTPYKTYPHUPYIO
[IAMHA
KOMITOHEHTAMH

OO0yJarommiics
BJIQJICET PACUYCTOM
HEOOXOIUMBIX
MPOU3BOJICTBEHHBIX
MOIITHOCTEN JUIA
MIPOU3BOJCTBA
OETOHHBIX CMECEH C
HAHOCTPYKTYPHPYIO
[IAMH
KOMITOHEHTaMH
3aaHHOrO 00bEMA U
KauecTBa, OLEHKY
CYIIECTBYIOIINX
MPOU3BOICTBEHHBIX
MOIITHOCTEN JUIA
MIPOU3BOJCTBA
OETOHHBIX CMECEH C
HAHOCTPYKTYPHPYIO
[IAMH
KOMITOHEHTAMH.
OO0yJarommiics
HCIBITEIBAET
3HAYNTEILHBIE
3aTpyIHEHUS TPU
MIPUMCHCHUT
HAaBLIKOB B HOBBIX
CUTYaITUsAX.

OO0yuarommiics
JaCTUYHO BJIAJICET
[pacyeToM
HEOOXOIUMBIX
MPOU3BOICTBEHHBIX
MOIITHOCTEH JIJIst
MPOM3BOJICTBA
OCTOHHBIX CMECeH ¢
HaHOCTPYKTYPHUPYIO
[IAMU
KOMITOHEHTaMH
3aaHHOTO 00BEMA U
KadecTBa, OIEHKY
CYILIECTBYIOIINUX
MPOU3BOICTBEHHBIX
MOIITHOCTEH JIJIst
MPOM3BOJICTBA
OCTOHHBIX CMECeH ¢
HaHOCTPYKTYPHUPYIO
[IAMU
KOMITOHEHTAaMH.
HaBbIkM OCBOEHEI, HO
TOTTY CKatOTCS
HEe3HAUYMTEIIbHEIC
OIINOKH,
HETOYHOCTH,
BaTpyAHCHUS TIPU
[IPOBEACHUHN
PKCTICPUMEHTOB.

OOyuaromuiics B
[MOJIHOM 00BbeMe
BIIAJICET PacCuECTOM
HEOOXOIUMBIX
MPOU3BOACTBEHHBIX
MOIIIHOCTEH JIJISI
MIPOU3BOICTBA
OCTOHHBIX CMECeH ¢
HaHOCTPYKTYPHUPYIO
MIAMHA
KOMITOHEHTaAMH
3aJaHHOTO 00bEMA U
KadecTBa, OIEHKY
CYIIECTBYIOIINX
MPOU3BOACTBEHHBIX
MOIIIHOCTEH JIJISI
MIPOU3BOICTBA
OCTOHHBIX CMECeH ¢
HaHOCTPYKTYPHUPYIO
MIAMHA
KOMITIOHEHTAMH.
CB00OHO
MPUMCHSICT
[OJTy4YEeHHBIC HABBIKU
B CUTYaITHIX
MMOBBIIIICHHOM
CJIO’KHOCTH.

DopmMa NPOMEKYTOYHON aTTECTALMU: 3a4eT.

[IpomexxyTounast arrtectamusi oOydwarouuxcsi B (opme

3a4yéTa

IIPOBOJUTCA 11O

pe3yJbTaTaM BBITIOJHEHUSI BCEX BUAOB Y4eOHOU pabOThI, MPEAyCMOTPEHHBIX YUEOHBIM IJIAHOM
[0 JJaHHOM JUCLUIUIMHE (MOJYJIO), MIPH 3TOM YUYHMTBHIBAIOTCSA PE3yJIbTaThl TEKYLIETO KOHTPOJIS

yCIEBAEMOCTHU

B TCUCHUC

ceMecTpa.

OneHka CTEMEeHW JOCTIDKEHHS O0yYaroluMHCS

IUIAHUPYEMBIX pe3yJbTaToB OOyYeHHUs MO JAUCUUIUIMHE (MOAYJI0) IPOBOAUTCS METOAOM
AKCIEPTHON oueHkH. Ilo uroraM mIpPOMEXYTOUHOM arrecTaluu MO AMCLUIUIMHE (MOIYIIIO)
BBICTABJIACTCS OLICHKA «3aYTCHO» WIIU «HE 3aYTCHO.

CUTYyallWH.

HIxkana
Onucanue
OLlCHUBAHMSH
BrimonHeHsl Bce BHIBI y4eOHOW padOThI, MPEIyCMOTPEHHBIC YUeOHBIM
maHoM. CTyJeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHHWM, YMCHHH,
HAaBBIKOB, TPUBEACHHBIX B  TaOIMIAX  MOKa3aTelei, Oomepupyer
3auTenHo MpUOOPETEHHBIMU 3HAHUSIMH, YMCHHSIMH, HaBbIKAMH, TNPUMEHSAECT WX B

CUTyalusiIx MOBEIIIEHHON CJI0XKHOCTH. HpI/I 9TOM MOTYT OBITh JOIMYHICHBI
HCE3HAYHUTCIIbHBIC OHH/I6KI/I, HETOYHOCTH, 3aTPYAHCHHUA MPU aHATUTHUYCCKUX
ornecpanugax, IMEpCeHOCC 3HaHUM U YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHLIC




He BbinosnHeH oauH wiu Oosiee BUAOB Y4eOHOI paboThl, IPELyCMOTPEHHBIX
yueOHbIM 1IaHOM. CTyIeHT JEeMOHCTPUPYET HEMOJHOE COOTBETCTBUE
3HaHUH, yMEHMH, HaBBIKOB, NPHUBEIEHHBIX B Ta0iMLax IOKa3aTeleH,
He 3auteHo | nomyckaroTcs 3HAYMTEIbHbIE OLIMOKH, HPOSIBIAETCS OTCYTCTBHE 3HAHUH,
YMEHMH, HaBBIKOB 10 psAQy [OKa3aTeneil, CTyAEHT HCIbITHIBAET
3HAYMUTENbHbIE 3aTPYAHEHUS IPU ONEPUPOBAHUM 3HAHUSAMH U YMEHUSIMU
IIPU UX MIEPEHOCE HA HOBBIE CUTYAIIUH.

DoH/IbI OLIECHOYHBIX CPEACTB MpeACTaABJIeHbI B IPUJIOKeHHH 1 kK padoueil mporpamme.
7. Y4eOHO-MeTOAMYECKOEe M HH(POPMALMOHHOE 0O0ecneyeHrue TUCIUIIJIMHBI.

a) OCHOBHasI JIMTepaTrypa:

1. Cunopos B.U., Ycrunosa 10.B., Hukudoposa T.I1. O0mast xumus. Y4eOHUK TS
By30B. — M.: M3natensctBo ACB, 2014. — 440 c.

2. Hazapos B.B. Komnounnnas xumus. Yuebnoe nocodue. — M.: [leJIu mitoc, 2015. —
250 c.

3. Hazapor B.B. [lpaktukym u 3amaqyHuK MO KOJUTOMAHOW XUMHHU. [loBepxHOCTHBIE
SBIICGHUSI U TUCTEPCHBIE CUCTEeMBl. YueOHoe mocodue anst By30B — M.: UKL «AkagemkHura',
2007.-374 c.

0) JomOJTHUTEIbHAS JIUTepaTypa:

1. bemux B.B., Kuenckas K.1. ®usndeckas ¥ KOJUIOWIHAS XHMUS. YdeOHHMK. — M.:
W3narensckuii neHTp «Akanemusi», 2015 — 288 c.

2. buxbay M. fI. HaHoTexHOJOTHMH B MPOM3BOJACTBE IeMeHTa: MOHOrpadusi — M.:
N3natenbcTBO MOCKOBCKOTO WHCTUTYTa MaTepuanoBeAeHUS U 3(PQPEKTUBHBIX TEXHOJIOTHUH,
2008.—-767 c.

3. batpakos B.I'. MogudunupoBanusie 6etonsl. Teopus u mpaktuka. — M., 1998. —
768 c.

B) IPOrpaMMHOe o0ecriedyeHre U MHTEPHET-PecypChl:

[TporpammMHoe obecrieuenne — JinieH3noHHbIe nporpammel Jlnpa-10.2; AutoCAD.

Ne qorosopa. Ha3BaHnusi KoJLI1eKI Ui
Ne DJIeKTPOHHBII pecypc Cpok neiicTBusA
n/n JIOCTyNa

1. OBC «IQliby HoroBop Ne 73 ot OO6pa3zoBaTenbpHBIC U
(www.iglib.ru) 15.12.2011 ¢ OOO | npOoCBETUTENHCKHUE U3IAHUS TIO
«HHTerpaTop Pa3IUYHBIM OTPACIISIM 3HAHUS
aBTOPCKOTO MpaBay
Cpok — ¢
15.12.2011 no
15.12.2012

Horosop Ne 86 ot
23.11.2012 Cpox —
¢ 15.12.2012 mo
15.12.2013

Horosop Ne 7 ot
01.02.2014 Cpox —
¢ 01.02.2014 no
31.07.2014

2. OBC «M3narensctBa Jlanb» | JloroBop Ne 11-03- | JIocTyn K KOJIIIEKLIMSIM




(e.lanbook.com)

03/15 ot
17.03.2015 Cpoxk —
¢ 24.03.2015 mo
23.03.2016

[Horosop Ne 11-04-
03/15 ot
17.03.2015

Cpok — ¢
24.03.2015 no
23.03.2016

[Horosop Ne
312/2016 ot
02.03.2016

Cpoxk —¢24.03.2016
no 23.03.2017

HoroBop Ne 73-
MII-23-EIl/17 ot
28.05.2017. Cpok —
¢ 02.05.2017 mo
01.05.2020

Horosop Ne 4-

«IKOHOMHKA Y MEHEI)KMEHT) -
n3narensctBo «KnoPyc»,
N31aTeNbLCTBO «DINMHTA»

NnxeHepHO-TEeXHUYECKHUE HAYKH
— W3J1aTEIILCTBO
«MamuHoCTpoeHHn e,
n3garenbctBo MI'TY num. H.O.
baymana, nzngarensctBo CaHKT-
IlerepOyprckoro
MOJIUTEXHUYECKOT 0
YHHBeEpPCHUTETA, U31aTeIbCTBO
Coy

NnxeHepHO-TEXHUYECKHE HAyKH
— M3paTensCcTBO
«MalmmnHoCTpOeHHE»;
NuXeHEepHO-TEXHUUECKHE HAYKH

— N3narensctBo MI'TY nm. H.O.

baymana;
NuxeHepHO-TEXHUYECKHE HAyKH
— N3naTtenscTBO «@U3MATINTY;
OKOHOMMKA U MEHEIDKMEHT —
N3narenbcTBO «DIMHTAY

NHXeHEepHO-TEXHUYECKUE HAYKH
— N3narenbCcTBO
«MalmmHoCTpOeHHED;
NHXeHepHO-TEXHNYECKHUE HAYKH

— N3narenscteo MI'TY nm. H.D.

baymana;
NHXeHepHO-TEXHUUECKUE HAyKU
— W3natenscTtBO «@U3MATINT;
DKOHOMMKA U MEHEJKMEHT —
HznatensctBO «DIANMHTAN;
NHXeHepHO-TEXHUUECKUE HAYKU
— U3nmarennpctBo «JIaHb»

1 38 KHUT U3 IpyTUX pa3aciioB
3BbC
(cM. caliT yHUBEpCHUTETA, pa3Jien
OnbIMoTeKa)

Hoctyn x 10 mOJIHOTEKCTOBBIM
AJIEKTPOHHBIM U3JaHUAM U3
pa3HBIX KOJJIEKUIUH (CM. calT
YHHUBEPCUTETA, pa3aell
OnbIMoTeKa)
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08/2017 ot
02.08.2017 Cpoxk —
¢ 02.09.17 no
01.05.2020

9BbC «Kaurad®oum»
(www.knigafund.ru)

Horosop Ne EIT-
1502-01 ot
27.02.2015 ¢ OO0
«enTp mudpoBoii
TUCTPUOYIIAN
Cpok —c¢
01.03.2015 o
29.02.2016

Horosop Ne VII16-
0301 ot 10.03.2016
¢ OO0 «/lupekt-
Menua» Cpok —
01.04.2016 no
31.03.2017

Horosop Ne 144-
MII-223-EIl ot
05.07.2017 ¢ OOO
«/lupexr-Menuay.
Cpok — ¢ 29 mas
2017mo0 28 mas
2020

Konnexuusg n3 156293 usnanumii

Komnexuus n3 1722405 u3ganuii

Komnexuusg n3 179342 usnanuit

OBC «ZNANIUM.COM»
(Www.znanium.com)

Horosop Ne 3-08/17
ot 01.08.2017 ¢
000
«GHAHUYM».
Cpok —c¢
01.08.2017 mo
30.07.2020

Hoctyn k 14 NOTHOTEKCTOBBIM

U3JIAaHUSM U3 Pa3HBIX KOJUICKIUI
(cM. caifT yHuBepcUTETa, pa3en

OnbIMoTeKa)

9BC «IOPAUT»
(www.biblio-online.ru)

Horosop Ne 14-
99/2017 ot
25.07.2017 ¢ OO0
«INEeKTPOHHOE
U3JIaTENIbCTBO
FOPAMT». Cpok —
¢ 01.09.2017 no

Joctyn k 17 NOJTHOTEKCTOBBIM

HU3JJaHUAM U3 PA3HBIX KOJ'IJ'IGKIII/If/'I

31.08.2020
Hayunas anekTpoHHast | CBOOOIHBII 1134165 nayunsIx craTeit
oubimoreka JOCTYTI
«KUBEPJIEHMHKA»
(www.cyberleninka.ru)
3BC «Polpred» ITocrosiHHBIN 0630p CMU (apxuB myOaukaruii
(polpred.com) JTIOCTYTI 3a 15 ner)
Hayunas snextpoHHas ITocTostHHBIN 3800 HanMeHOBaHUH )KypPHAJIOB B
6ubanoreka e.LIBRARY.ru | goctyn OTKPBITOM JOCTYTIE
PedeparuBHas 000 «3ko- Jloctyn k pedepaTUBHOMN
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HayKOMETppHUYeCKast
JNEeKTpOoHHAsE 0a3a JaHHBIX
«Scopus»

[TonHoTEKCTOBAS 0aza
JTAaHHBIX IS IOMCKa
WHXXCHEepHOU WHOpMaIuu
158 HOJI)ICp)KKI/I HpI/IHSITI/Iﬂ
WHKXCHEPHBIX perieHni
«Knovel»

Bexrop» - norosop
Ne 76-223-EI1/16 ot
06.06.2016 1.

C 10 wuroms 2016
mo 31 mas 2017
Horosop No
146 _MII-223-EIl/1
7 ot 07 mroms 2017.
Cpok — ¢ 01 wutons
2017 mo 31 wmas
3018

HAayKOMETPUYECKOU JIEKTPOHHOMN
6a3e JaHHBIX «Scopus»
(http://www.scopus.com)

Hoctym k 6a3ze nanabix «Knovel»
(http://www.knovel.com)

10.

IlatenTHAasgs 0Oa3a JAaHHBIX
Questel Orbit

CyOnuiieH3MOHHBIT
noroBop Ne
Questel/163 ot
01.03.2016 c ®I'BY
«l'ocynapcTBeHHas
myOJuYHas HAy4IHO-
TEeXHHYECKas
o6ubnnoreka
Poccum» Cpok ¢ 04
arnpenst 2016 o 31
nexadps 2016

CyOnuiieH3MOHHBIT
noroBop Ne
Questel/129 ot
09.01.2017r. ¢
OI'bY
«l"ocynapcTBeHHas
nyOJInYHas Hay4YHO-
TEXHUYECKast
oubnmoTeka
Poccumn» Cpoxk -
o 31 ngexabps 2017

JlocTyn K MaTeHTHOM 6a3e
naHHbIX Questel Orbit

11.

JIOCTYT K 3JICKTPOHHBIM
pecypcam H3/1aTeNIbCTBa
SpringerNature

ITncemo B PI'BOY
«Poccuiickuit ®oHp
OyHIaMEHTAIbHBIX
HccnegoBanuii» oT
03.10.2016 Ne 11-
01-17/1123 ¢
MPUIIOKEHUEM
C01.01.2017 -
0EeCCpOYHO

SpringerJournals;
SpringerProtocols;
SpringerMaterials;
SpringerReference;
ZzbMATH,;

Nature Journals

12.

CnpaBouHas MOMCKOBAs
cucrema «TexakcrepT»

be3 norosopa

Hopwmsl, npaBuina, cTaniapTsl 1
3aKOHOJATEIBCTBO 10
TEXHUYECKOMY PEryJIMPOBAHUIO

1. MaTtepuajibHO-TeXHHYECKOE o0ecnevyeHue TUCHUIINHBI.

Crienmanu3upoBaHHass ~ ydeOHast  yraboparopusi  Kadeapsl

TPpaKIaHCKOE CTPOHUTENbCTBO» Ayna. AB2224, kotopas ocHamieHa: anekTpoHHbie Bechl EK-3001

«I[IpompiiieHHOE U
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1 mr.; HaOOp MEpHBIX COCYIOB | KOMIUIEKT; TEPMOMETpPbl PTYTHbIE 5 IIT.; CTaTUYECKHM
IJIOTHOMEDP JUIsl ompenaesieHus kadectBa ymioTHeHus rpyHtra CITI-1M 1 mrT.; nmeHerpomerp
rpyHToBoi III'-1 1 wr.; nuHamuueckuil miuotHomep yHuBepcaibHbll JAIIY-1Y 1 mr.; mkad
CYIIWIbHBIN y4eOHBIH «dnekTporpubop» 1 mrT.; neub mydenbHas 1 MIT.; KOMIUIEKT CUT JUIS
rpyaToB KII-131 1 KOMIUIEKT, KOMIUIEKT CHT I 3amoJIHUTeNed | KOMIUIEKT; Tpuoop
kommpeccnoHHbIN HacToNbHBIH [IKII-10 1 mt.; npucnocobaeHue A BOJOHACHIIIEHUS! TPYHTOB
nepen komrpeccueid [IBK 1 m.; m3mepurens cunbl mudpopoit UCL 1 mT.; BeChl 3JeKTPOHHBIE
[1BMm-3/15 1 mr.; Ilpubop cranpaptHoro ymiotHenus IICY lmr.; 6aHs koMOMHMpOBaHHAs
nabopatopHas yueOHas BKJI-M 1 mit.; npecc ucnbitatensabiii [IPI262 « BHUP» 1 mt.; [Tpudop
Buka 5 mr.; IIpubop s onpeneneHust NOABMKHOCTH OSTOHHOM cMmecH 2 mT.; Habop rupsh |
KOMIUTEKT; popmbl 11 KyonkoB 10x10x10 5 mtT.; 06pasiibl CTPOUTENHHBIX MAaTEPHAIIOB.

JlBa cnenuanu3MpOBaHHBIX Y4YEeOHBIX Kjacca C MPE3CHTAIlMOHHBIM M MHTEPAKTUBHBIM
oOopynoBanuem kadenpsl «IIpoMblliuieHHOE M TPaKIAHCKOE CTPOUTENbCTBO» aya. AB2218 u
AB2224, ocnamenne AB2218: Jlocka unTepaktuBHas Legamaster e-board, qocka mapkepHasi,
9KpaH JAJs MpOeKTopa, mapThl (45 mocalovHbIX MecT); ocHamleHne AB2224: HacTeHHas 10CKa,
napthl (20 mocagoyHBIX MecT), OOJIBLION 3KpaH Il MPOEKTOpa, MPOEKTOP MYJIbTUMEAUMHBIN
BENQ PB6110, komnbrotepsl B Koi-Be 20 mT.

9. MeToanyeckue peKOMeHIALMH /sl CAMOCTOSITEJIbHOI PadOThI CTYICHTOB

Meronnyeckue peKOMEHJAlMKM A CTYJEHTOB 10  OCBOEHHMIO  JUCLHUIUIMHBI
«HaHoTexHOIOTNN B IPOU3BOJICTBE CTPOUTEIBHBIX MATEPHATIOBY.

Llenp MeTOANYECKUX PEKOMEHJAUN

- 00ecreynTh CTYIEHTY ONTUMAJIbHYIO OpPraHU3alHUIo MpoLecca U3yYeHHUs TUCHUIUINHBI,
a TaKk)Ke BBIIIOJHEHUS PA3IUUHBIX (OPM CaMOCTOATENBHOM padOoThI.

9.1. MeTtoanyeckrue peKOMEHAIUMHY 110 U3YYECHHUIO JUCITUTUTHHBI

CryneHTaM HEOOXOIMMO O3HAKOMUTBCS:

- ¢ coaepxkaHWeM pabodeil mporpamMmbl IUCHUIUIMHBL (manee -PITJI), ¢ mensmu u
3a7layaM¥ JUCLUIUIMHBI, €€ CBS3SMU C JAPYTMMHU JAUCLUILUIMHAMU 00pa3oBaTeIbHON MpOrpaMMmbl,
METOAMYECKIMH Pa3pabOTKaMH IO JAaHHOW NUCIHIUIMHE, UMEIOIUMICI Ha 00pa3oBaTeIbHOM
nopTajse u caiire kageapsl, ¢ rpaduKOM KOHCYJIbTAIUH MpernofaBaTeneil kagenpsl.

9.1.1. PexoMeHganmu 1o MOATrOTOBKE K JICKIIMOHHBIM 3aHATHUSIM

(TeopeTudeckuii Kypc)

W3yueHne QUCIMIUIMHBI TPEOYeT CHCTEMAaTHYECKOTO M MOCIEI0BATEIBHOTO HAKOTUICHHS
3HAHWMH, CJIeZI0BAaTENILHO, IPOIYCKH OT/AEIbHBIX TEM HE MO3BOJISIOT

riyOOKO OCBOHTH mpeaMeT. IMEeHHO 03TOMY KOHTPOJIb HaJl CHCTEMAaTHYeCKO paboToi
CTYZCHTOB BCET/1a HAXOIUTCA B LIEHTPE BHUMaHUs Kaeapsbl.

CryneHraM HEOOXOIUMO:

- mepeA Kaxaoi Jeknuell mnpocMaTpuBaTh pabouyro MporpamMmy AWCLUILIMHBI, YTO
MO3BOJIUT CIKOHOMUTH BpEMSl Ha 3alUCBIBAHWE TEMbl JIEKIIMH, €€ OCHOBHBIX BOIPOCOB,
PEKOMEH/1yeMOH JINTepaTyphl;

- Ha OTHENIbHbIE JIEKIIMM HNPUHOCUTH COOTBETCTBYIOUIMM Marepual Ha OyMa)KHbIX
HOCUTENAX, IMPEICTABICHHBIN JIGKTOPOM Ha MOpTaje WM NPUCIAHHBIA Ha «3IJIEKTPOHHBIN
MOYTOBBIA SIIMK Tpymmbl» (Tabmunpl, rpadukd, cxemsl). JlaHHBIA Matepwan OyneT
OXapaKkTepU30BaH, IPOKOMMEHTHUPOBAH, JONOJIHEH HETIOCPEACTBEHHO Ha JICKIUH;

- Tmepen oYepedHOM JieKuueld HeoO0XOAMMO IMPOCMOTPETh IO KOHCHIEKTY MaTepual
npenbaymen nexkuuu. [Ipu 3aTpyAHEHUsX B BOCHPHUATHH MaTepuana cleiyeT OOpaTHThCS K
OCHOBHBIM JIUTEPAaTypHbIM HCTOYHUKaM. Eciu pazoOpaThcsi B MaTepualie omsTh HE YJaJloCh, TO
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obpatutech K JiekTOopy (MmO TpaduKy €ro KOHCYJbTalluid) WIM K TPErnojaBareiio Ha
NPaKTUYECKUX 3aHATUAX. He ocTaBnsiiTe «OenbIX NATEH» B OCBOGHUH MaTepHaa.

9.1.2. PexomMeH1altuy MO NOJITOTOBKE K MPAKTHUECKUM (CEMUHAPCKUM) 3aHSATHUSIM.

CryneHram ciieqyer:

- IPUHOCUTH C COOON PEKOMEHI0BAaHHYIO MPEIOoIaBaTeIeM JIUTEPaTypy K KOHKPETHOMY
3aHATHUIO;

- J0 O4YepeAHOro MPAKTUYECKOTO 3aHATHUS IO PEKOMEHIOBAHHBIM JIUTEPATYPHBIM
UCTOYHUKAM IpopaboTaTh TEOPETUUECKUI MaTepHai, COOTBETCTBYIOIIECH TeMbl 3aHATHS;

- IIpU MOATOTOBKE K NMPAKTUYECKUM 3aHATHSIM CleAyeT 00s3aTelbHO HMCIOIb30BaTh HE
TOJIbKO JIEKLUH, Y4EeOHYIO0 JHUTEpaTrypy, HO M HOPMAaTHBHO-NIPABOBbIE AaKThl M MaTepHaibl
[IPABONPUMEHUTEILHON MTPAKTUKU;

- TEOPETUUYECKUI MaTepHall CIEAYeT COOTHOCUTDH C IIPABOBBIMU HOPMaMH, TaK KaKk B HUX
MOTYT OBITh BHECEHbl M3MEHEHUs, JIOMOJIHEHMs, KOTOpble HE BCErJa OTPa)KE€Hbl B y4eOHOM
JUTEpaTypeE;

- B HayaJle 3aHATUI 3a/aTh IPENoJaBaTeNII0 BONPOCHI IO MaTepually, BbI3BaBILIEMY
3aTpyJHEHMS B €r0 IOHUMAHUM U OCBOCHUH IIPU PELIECHUU 3a]ad,

3aJIaHHBIX JJIsl CAMOCTOSITENILHOTO PEIICHNUS;

- B XOJI€ CEMMHApa /1aBaTh KOHKPETHBIE, UETKNUE OTBETHI 110 CYILLECTBY BOIIPOCOB;

- Ha 3aHATUM JOBOJUTH KXY 3aJady JO OKOHYATEJIbHOTO  pEeLIeHHUS,
JIEeMOHCTPUPOBATh IOHMMAaHUE IPOBEIEHHBIX pAcyeToB (AHAINM30B, CHUTyallUi), B Ciydae
3aTpyJHEHHI 00palaThest K MpernoiaBarento.

CryneHtaM, NpOMYyCTHBIIMM 3aHATHA (HE3aBUCHMMO OT MPUYUH), HE HMEIOIIUe
MUCHbMEHHOIO PEIleHus 3a7jady WM He TOArOTOBUBIIKECS K JaHHOMY NMPAaKTUYECKOMY 3aHSTHIO,
PEKOMEHIIyETCSI HE I03KE 4YeM B 2-X HENEIbHBIM CPOK SBUTHCS Ha KOHCYJBTalMIO K
MIPETOAABATENI0 U OTUUTATHCS 10 TeMe, U3yuyeHHOW Ha 3aHATUU. CTyNeHThl, He OTYUTABIIHUECS
[0 KaXI0H He MpopabOoTaHHOW MMHU Ha 3aHATHAX TeMe K Hayally 3a4€THOW CECCHH, YIyCKaroT
BO3MOXKHOCTb MOJIYYHUTb IOJIOKEHHbIE 0aJUIbl 32 padOTy B COOTBETCTBYIOLIEM CEMECTPE.

9.2. Meroauyeckiue  pEKOMEHJAMKM IO  BBIIOJHEHHUIO  pa3IM4YHBIX  (GOpM
CaMOCTOSITENIbHBIX JOMAITHUX 3aJJaHUH

CamocrosrenbHas paboTa CTYAEHTOB BKJIIOYAeT B ce0sl BBHIIOJIHEHUE PA3IMYHOTO poja
3aJjaHuil, KOTOpbIEé OPHUEHTUPOBaHbI Ha Oosee TIyOOKOEe YCBOEHHE MaTepuana H3ydyaeMoi
mucuuiuinHel. [To kaxpolt Teme yueOHOM IUCHMIUIMHBI CTyJIEHTaM Ipe/ularaercsi NepedyeHb
3aJIaHUM JIJIS1 CAMOCTOATEILHON PabOTHI.

K BbINONHEHUIO 3aJaHUN U1 CaMOCTOSITENbHOM pabOThl MPEIbSBIAIOTCS CIEIYIOLINE
TpeOOBaHUS: 3aJaHUsl JOJDKHBI MCIOJHATBCA CaMOCTOSITENIbHO UM IPEIACTAaBIATHCS B
YCTQHOBJICHHBII CPOK, a TaKXe COOTBETCTBOBAaTh YCTAHOBJIEHHBIM TpPEOOBaHUAM 110
0 OpMIICHHIO.

CryneHtam cieqyeT: pPyKOBOJCTBOBAaThCS Tpa(UKOM CaMOCTOSATENIbHOW —paloThl,
onpeneneHHsiM PIT/I.

10. MeToanyeckne peKoMeHAAIUH /Il penoJaBaTeis

ATTEeCTallUOHHBIE HCIIBITAHUSI IMPOBOASTCS IpernoAaBaTesieM, BEIyIIUM JIEKIIMOHHbIE
3aHATUSA 10 JAHHOW JucuMIuiMHE. I[IpucyTcTBHE NOCTOPOHHMX JMII B XOJ€ IPOBEICHMS
aTTECTALlMOHHBIX MCIBITAHUNA 0€3 pa3pelieHus] peKTopa WM MPOPEKTOpa He JOIycKaeTcs (3a
UCKIIIOUEHHEM pPAaOOTHUKOB YHHUBEPCUTETA, BBINOJHIIOIIUX KOHTPOJUpYIOIIME (QYHKIUU B
COOTBETCTBUHU CO CBOMMH JOJDKHOCTHBIMHU OOSI3aHHOCTSIMH). B ciydae OoTCyTCTBHSI BeAyLIETO
IIpEenoAaBareis AaTTEeCTAllMOHHBIE MCIBITAaHUS IPOBOAITCA IIPENOJaBaTeIeM, Ha3HAYE€HHBIM
MUCHbMEHHBIM PAcCTIOpsKEHUEM 10 Kadeipe (CTpyKTypHOMY MOIPa3IeIICHHUIO).

WMHBanuapl ¥ 1MLa ¢ OrPaHUYEHHBIMHM BO3MOKHOCTSMH 370POBbsI, UMEIOIINE HAPYLICHUS
ONOPHO-ABUTaTEIbHOIO ~ ammapara, JIONYCKAaloTCsl Ha  AaTTeCTallMOHHBIE HCIBITAHUSA B
COIPOBOKACHUH aCCUCTEHTOB-COIPOBOKAAIOIINX.
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Bo Bpems aTTecTalMOHHBIX HCIBITAaHUKW OOydaroluecss MOTYT IOJb30BaThCs
OporpaMMoil yueOHOM AMCUUIUIMHBI, a TAaKXKe C pa3pelleHHs NpenojaBaTess CHpaBOYHOW M
HOPMAaTUBHOM JINTEPATYpPOH, KAIBbKYJISITOPAMHU.

Bpewmst moarotoBku oTBeTa MpH cllaue 3K3aMeHa B YCTHON (hopMe JT0JIKHO COCTABIISATh He
MeHee 40 MUHYT (110 *eJIaHHI0 00yYaroIEerocsi OTBET MOXKET ObITh TOCPOUHBIM). Bpems oTBera
— He 6onee 15 MuUHYT.

[IpenonaBatento mpenocTaBisieTcs IPaBO 3alaBaTh OOYYaIOLIMMCS JOINOJHHUTEIbHbIE
BOIIPOCBl B paMKax IPOrpaMMbl JHUCLUIUIMHBI TEKYILIEro CEMecTpa, a Takke, [OMUMO
TEOPETUYECKHUX BOIPOCOB, aBaTh 3aJaul, KOTOPbIE U3yYallCh Ha MPAKTUUECKUX 3aHATHUSX.

Crade 3aueTa JIOJKHO NIPEALIECTBOBATH BBIIIOJHEHUE KOJUIOKBHYMA.

[lporpamma cocraBieHa B COOTBeTCTBHH ¢ DemepalbHBIM  TOCYJapCTBEHHBIM
o0pa3oBaTeNbHBIM  CTAaHJAPTOM BBICIIETO OOpa3oBaHMs [0 HANpPaBICHUIO MOATOTOBKU
6axanaBpos 08.03.01 CtpouresibcTBO

IIporpammy cocraBuiI:
JlotieHT, KaH/. TeXH. HAyK /10.B. Ycrunosa/

[Tporpamma yTBepxkaeHa Ha 3acefaHuu Kadeapbl «IIpoMblllUIEHHOE M TPa’KAAHCKOE
CTPOUTEIILCTBO» «__» 2020 r., npoTokoma Ne

3aBeayronuit kadenpoit
JIOIICHT, KaHJ. TeXH. HAyK /A .H. aiities/
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[punoxenue 1
K paboueii mporpamme

MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINU

OEJIEPAJIBHOE 'OCY JAPCTBEHHOE BIOIPKETHOE OBPA30OBATEJIbHOE YUPEXIEHUE BBICILIEI'O OBPA30OBAHUS
«MOCKOBCKHH MOJIUTEXHUUYECKUNU YHUBEPCUTET»

(MOCKOBCKHH MMOJIUTEX)

Hanpasnenue noarorosku: 08.03.01 CTPOUTEJIbLCTBO
OII (mpoduiib): «I[IpoMBITITIEHHOE U TPAXKITAHCKOE CTPOUTEIHCTBOY

dopma 00yueHHS: 3a09Has

Bun npodeccuonanshoii gesrensuoctu: (B coorBerctBun ¢ ®I'OC BO)

Kadenpa: [IpomblieHHOE U TPaXkTaHCKOE CTPOUTEITHCTBO
®OH/I OHEHOYHbBIX CPEJICTB

MO TUCHUTIJINHE

«HaHOTEXHO0JIOTMH B IMPOU3BOACTBEC CTPOUTECJIbHbIX MAaTCPHUAJIO0B)»

Cocras: 1. ITacopT oHIa OIIEHOYHBIX CPEICTB

2. OnucaHue OLIEHOYHBIX CPE/ICTB:

- TIOKa3aTenb YPOBHSI CPOPMUPOBAHHOCTH KOMIICTCHIIHIA;
- IepeYeHb OIICHOYHBIX CPEJICTB IO IUCIUIUINHE

Cocrasuresn: /lonenrt, kana. TexH. Hayk [O.B. Ycrunosa

Mocxksa 2020 roxg
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Hepeqeﬂb OLHCHOYHBIX CPEACTB MO NUCHUILJIMHE

[Ipunoxenue 2
K paboueil mporpamme

HanmenoBanue
OLIEHOYHOT'O
CpelcTBa

Kpatkas xapakrepuctuka
OLICHOYHOTI'O CPEJCTBA

[IpencraBnenue
OIICHOYHOTO CPE/ICTBA B
DOCH*

Yerneiit onpoc (YO)

JInaakTuaeckui KOMILJICKC,
[peIHa3HAYCHHBIH Ui
CaMOCTOSITENIbHOU paboThI
oOyyaromerocss ¥  MO3BOJISIOLIHI
OLICHUBAaTh YpPOBEHb YCBOCHHUS WM
y4eOHOro Marepuana.

[IpuMepHBIE BOIPOCHI
YCTHOT'O OIIpoca

Komnoksuym

()

CpenacTtBoO  KOHTPOJII ~ YCBOGHHS
y4eOHOro MaTepuaia TeMbl, pasjena
WITH pasnenoB JVCIUTUTHHBI,
OpPTraHN30BaHHOE Kak yaeOHoe
3aHATHE B BHJIC COOECETOBAHUS

Bormpocsl 1o
TeMam/pazjenam
JUCLIUTINHBI

3auer (3)

CpencTBo KOHTPOJISI, OpraHM30BaHHOE
KaK crieranbHas Oecena
MearornIecKoro paboTHHKA c
00y4aroluMCsl Ha TeMbI, CBS3aHHBIE C
M3y4aeMon JUCLUIUTHHOM, 51
paccCuMTaHHOE Ha BBISICHEHHE O0BeMa
BHAHUI obyuarormerocs o
ONpeAeNeHHOMY  pasjeny, TeMe,
mpoOeme u T.II. Cpencto
MPOBEICHUS MIPOMEXKYTOUHOM
aTTeCTaluu o pe3yabTatam
BHITIOJTHEHUSI BCEX BHJIOB Y4eOHOM
paboOTBl B TEYEHWH CEMecTpa C
DOCTABICHUEM  OIICHKH  «3aYTCHO»

Bormpocs! k 3auery

*)- Bompocsl K KOIJIOKBUYMY H 3a4eTy npuBeaeHs! B [Ipunoxenuu 4

17




IMOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHA KOMIIETEHIIUIA

HanoTtexHosoruu B NMPOU3BOJACTBE CTPOUTECJIBHBIX MAaTEPHUAJIOB

OI'OC BO 08.03.01 «CTpouTtejibCcTBOY

B nporecce 0cBOeHUs JaHHOW AUCHUILTUHBI CTYAEHT (OPMUPYET U JEMOHCTPUPYET ClEAYIOIINEe NPo(ecCHOHATIbHbIe KOMIEeTeHIHMH:

KOMIIETEHIIHN Ilepeyenb KOMIIOHEHTOB TexHoJiorus dopma Crenenun ypoBHeil 0CBOCHHS KOMIIETeHIM I
Hupexc DopMyIHPOBKA (opmupoBaHus |OLEHOYHOIO
KOMIIEeTeHI NI cpeacTBa
IIK-4 (CrocobeH ompeaesiTh 3HATD: UTEKIIMS, VO, K, 3 ba3oBblii ypoBeHb:

HEOOXOINMBII
TEXHOJIOTMYECKUI polece,
MaTepUAITBI U
MTPOU3BOICTBCHHBIC MOIITHOCTH
VTS IPOM3BOJICTBA OETOHHBIX
cMecel ¢
HAHOCTPYKTYPHUPYIOLIMMHU
KOMITOHEHTaMH

OeroHa W OETOHHBIX CMeced BlpaborTa,

HOPMHPYCMBIC ITOKA3aTCIIN KaquTBa':aMOCTOﬂTeﬂbHaﬂ

COOTBETCTBMHM C  TpeOOBaHHAMH
CTaH/IapTOB, TPEOOBAHUS K COCTaBY
0eTOHAa W CBHIPHEBBIM MaTepHalam

s ero MPUTOTOBJICHNU,)
YCTaHOBJICHHBIC HOPMATHBHO-
TEXHUYECKOM M TEXHOJIOTHYECKOH
TOKyMEHTaIHEH, TEXHUUYECKHE
YCTOBHS (mpoexTHas|

TOKYMCHTAIUs]) HA KOHCTPYKIUH
KOHKPETHBIX BHIIOB, IUI KOTOPBIX
npeJHa3HayeHa OETOHHAs CMECh C
HAHOCTPYKTYPUPYIOIIUMU
KOMIIOHEHTAMHM.

YMETh:

BEITIOTHATh PacdeT HEOOXOIUMBIX
TTPOU3BOJICTBEHHBIX MOITHOCTEH IS
[MPOU3BOJICTBA OCTOHHBIX CMECeH ¢
HAHOCTPYKTYPUPYIOIHMA
KOMITOHEHTaMH, OCYIIIECTBIISATH)
BHIOOP CHIPHEBBIX MATEPHUAJIOB s
M3rOTOBJIEHHST OCTOHHOW CMECH Ha|
OCHOBE TEXHHYECKOIO 3aJaHusl, B

MTPAKTUYCCKUC
BaHATHUSA

COOTBECTCTBUHN C Tpe6OBaHI/IHMI/I

-BIIaJiceT HABBIKAMHU PaOOThI C AICKTPOHHBIMHU TaOJIULIAMH,
COCTaBIICHHEM OTYETOB B 00JIaCTH PO(PECCHOHATEHON
IMesITeIEHOCTH.

IloBbINICHHBI YPOBEHD

-BJIaJIECT pa3HBIMU criocobamu cOopa, 00paboTKH 1
Mpe/ICTaBICHUs] THPOPMAIIUH 10 UCTIOIH30BAHHIO
[VHUBEPCAJIbHBIX U CIIELMAIN3HPOBAHHBIX IPOrPAMMHO-
BBIYHUCIINTCIIBHBIX KOMIIJICKCOB,

- yMeeT NPUMEHATH CHCTEMbI aBTOMATH3HPOBAHHOTO
MPOSKTUPOBAHMS, CTAHAAPTHBIX [TAKETOB aBTOMATH3AIINH
MCCIIEJOBAaHUN M NPAKTHYECKUX Pa3pabOTOK.
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CTaH/1apTOB u TEXHUYECKHX|
yCIIOBUH.

BJIAJIETh:

[pacyeToM HeOOXOUMbIX
[TPOU3BOJICTBCHHBIX MOIIIHOCTCH ISt
[POM3BOJICTBA OETOHHBIX CMeceH ¢
HAHOCTPYKTYPUPYIOIMMU
KOMITOHEHTAMH 33JJaHHOT0 00beMa 1|
Ka4uecTBa, OI[CHKY CYIIECTBYIOIMX
[IPOM3BO/ICTBEHHBIX MOIIHOCTEH ISt
MPOU3BOJICTBA OCTOHHBIX CMECeH C
HAHOCTPYKTYPUPYOIMMHU
KOMITOHCHTaMHU
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[Ipunoxenne 3

CprKTypa " COACPKAHUC JUCTHUITIINHBI «HaHoTexH0J10TUH B NMPON3BOACTBE CTPOUTEJIbHBIX MaTCPUAJI0B>»

1o HarpasiieHnIo noaAroToBku 08.03.01 —«CrpourtenbcTBo»

[Tpoduns «IIpoMbll/IEeHHOE U TPAKAAHCKOE CTPOUTEIHLCTBO»
(OakanaBp) 3aouHas popma 00yueHus

Bunabl yueOHol pa6oThl,

2 | = £ |BKJIIOYAS CAMOCTOSITEIbHYIO Buabl camocrosiTe/ IbHOM ®opmbt
5] 5 F arrecTran
n/n Pazzen 2 % § padoTy CTYACHTOB, padoThI CTYACHTOB "
3|z U TPYAOEMKOCTh B 4Yacax
JI [ II/C | JIa6 |CPC |KCP | K.P. |K.IIL. | PT'P |Pedepar K/p | O | 3
1 Brenenue B GU3MKOXUMHIO 5 5 10
MOBEPXHOCTHBIX SIBJICHUU
HekoTopsie nonoxeHus
2 TEPMOJIMHAMUKH [IOBEPXHOCTHBIX 5 10
SIBJICHUI
3 [ToBepxHOCTH pa3zaena 5 ) 10
KOHJICHCUPOBaHHBIX (a3
4 Mertoasl nosyyeHust 5 1 5 10
HAHOJUCIIEPCHBIX CUCTEM
5 KI/IHUeTqucm/Ie Y ONTUYECKUE 5 1 10
CBOWCTBA IUCIIEPCHBIX CUCTEM
6 Y CTOMYMBOCTh AUCIIEPCHBIX CUCTEM 5 2 10
7 OCHOBBI (PU3UKO-XUMUYECKON 5 10
MEXaHUKHU
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MoauduimpoBaHue eMEHTHBIX

CHUCTEM KaK IIPHUOPUTETHOE 10
HaIlpaBJICHHE B TEXHOJIOTUU OETOHA

HanotexHOMOTHY B MPOU3BOICTBE 12
0eToHa

Hroro: 92
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[Ipunoxenue 4

KOHTpOJIb MPOMEKYTOYHBIX 1 HTOIOBBIX 3HAHUH CTyaA€HTa

5-i1 cemecTp

TeMbl NpaKTHYECKUX 3aHATHIA:

No
Ne
TeEM [Iman 3aHATHS, OCHOBHOE COAEp)KaAHUE
3aHATHUS
bl
3 1 Uccnenoanue Bausiuus Monekysn [TAB Ha ux MOBEepXHOCTHYIO aKTUBHOCTb.
[Tonyuenne mucnepcHbIXx cucteMm. I[lomydeHne KOJUIOMAHOTO pacTBOpa
KPEMHEBOU KUCIOTHI METOJOM HMOHHOTO oOMeHa. [lomydeHne KOJUIOMIHBIX
4 2 pacTBOPOB  METOJaMHM  XHUMHYECKOW  KOHJeHcanuu (THApONH3a) U
XUMHYECKOTO JUCHEeprupoBaHus (MENTH3AIMK) | OIpe/eieHHe 3HakKa
3apsJI0B UX HAHOYACTHII.
Uccnenosanue KOAryJaupyroumen CIIOCOOHOCTH 3JIEKTPOJIUTOB.
6 3 KauecTBennas nposepka npaswia [lymnsue — [Napau. Onpenenenue nopora
KOAaryJIsilHHU.
3 4 N3yueHne mpoueccoB THAPATAMOHHOTO TBEPACHHUS HEOPraHUYECKUX

BSDKYILMX.
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Bonpocs! k koyuiokBuyMy 1o aucuuiuinie « HaHoTexHo10rnu B Npou3BoCTBE
CTPOUTEIbHBIX MAaTEPHAJIOB)» 110 HarnpasieHUIo noAroToBku 08.03.01 —«CtponTebcTBO»

HpO(l)I/IJ'II) «HpOMI)IIII.J'IeHHOB H I'pakIaHCK0O€ CTPOUTECILCTBO»

1. Yro sBnsieTcst MEPOH r€TEPOreHHOCTH M CTENIEHN Pa3apOOJEHHOCTH AUCTIEPCHBIX
cucrem?
Kak kmaccuuuupyroT moBepXHOCTHO-aKTHBHBIC BellecTBa?

Yto Takoe COJ'II-O6I/IJ'II/I3aLII/I$I H KaKOBO IMPAKTHYCCKOC 3HAUCHUC DTOI'O SIBJICHUA?

Kakue Buibl 3HEprUM COMOCTABIAIOTCA B ypaBHeHUN Pebunaepa-Lllykuna?

Kak xmaccuunupyroT qucrepcHbie CUCTEMBI?
HazoBure Buabl yCTOWUUBOCTH JUCIIEPCHBIX CUCTEM.

NN AWN

B yewm 3akimrogaercs paznuuue MEXTy TUOPHILHBIME U THO()OOHBIMU TUCTIEPCHBIMU
CHUCTEMaMH.

&,

Ha 4ro 3aTpaunBaetcst paboTa npu U3MeIbUYeHUU U IPOOICHUN MaTepUaIoB?

2

Kaknm 06p8.30M MO’KHO YMCHBIINTD pa60Ty HU3MCJIBUCHU MaTepHrajia U ITIOBbICUTH
AUCTICPCHOCTD U3MEJIIbYaCMOI0 MaTepI/IaJIa?

10.0r1 kaxux mapameTpoB 3aBUCHT KPUTHYECKUM PaJryC 3apOAbIIa HOBOM (a3b1?

11.Kax MOXHO perymmpoBaTh pa3sMepsl 4aCTHIL JHOPOOHBIX JUCIIEPCHBIX CHCTEM,
II0Jy4aEMBIX METOIOM KOHIEHCAIIUN?

12.Konnouanbie pacTBOpsI (30J11), UX OTIMYHUS OT HCTUHHBIX.

13.YcnoBust ycTOMYMBOCTH KOJIOUIHBIX PACTBOPOB.

14.JTuodpunsusie 1 mModGoOHBIE 3011.

15.Ctpoenne Munemisl.

16.Hanucanve hopmyn MUIEIT 30J1€H, TTOTYYEHHBIX KOHAEHCAIIMOHHBIM METOZIOM B

17.u3BecTHBIX yCIOBHSAX.

18.Kakoii mpouecc Ha3bIBAaIOT KOAryJIAILHAEH?

19.Cnoco6s1 koarysmu 301ei.

2().Kakue BelecTBa HCIIONB3YIOT B KAYECTBE CTAOUIN3ATOPOB JUCIIEPCHBIX CHCTEM?

21.B 4eM 3aKIr09aeTCsA CXOACTBO M Pa3IHUUe CYCIIEH3UH U 301€ei1?

22.Y10 Takoe sMynbcun?

23.Kak K1accupuuupyroT 3MyIbCUn?

24.Kakue BeIecTBa UCIIONB3YIOT B KAYECTBE CTAOMIM3ATOPOB MPAMBIX M 0OPATHBIX
AMYJIbCUI?

25.B 4eM 3aKIH04ar0TCA 0COOEHHOCTH CTAOMIIM3AINY TIEH?
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Bonpocs! k 3auety no nucuuiuinie « HaHOTeXHOI0TMH B IPOU3BOACTBE CTPOUTEIbHBIX
MaTepHuaoB» 110 HanpasieHuto noarorosku 08.03.01 — «CtponrteancTBo»

HpO(l)I/IJ'II) «HpOMI)IIII.J'IeHHOB H I'pakIaHCK0O€ CTPOUTECILCTBO»

1. Knaccudukanus AUCHEpCHBIX CUCTEM.

2. TloHATue o HaHOYACTHIIAX KaK O 00BEKTaX KOJUIOMIHON XUMUHU.

3. CoBpeMeHHbIE METO/Ibl OIIPEJEIICHUS] Pa3MEPOB HAHOYACTHII.

4. VYnenpHas NOBEPXHOCTh. [IpUUMHBI MOBBIIEHHON YEIbHOMN MOBEPXHOCTH HAHOYACTHII.

5. TloepxHocTHOe HarskeHue. llonHas THOBepXHOCTHas »Heprus. YpaBHeHue ['mbO6ca-
I'enbmromnsia.

6. Ancop6uus. @yHaaMeHTaIbHOE aicopOoLnoHHoe ypaBHeHne ['n60ca.

7. Anre3uss m Koresus. BnusHue u30bITKa TOBEPXHOCTHOM HHEPTrUM Ha aare3nOHHOE
B3aUMOJICUCTBUE HAHOYACTHLL.

8. CwmauuBanue. Pactekanue.

9. VpaBuenue IOHra nns HaHOKamnenb. 3aBUCHMOCTb KpPaeBOIO yIjla CMadyuBaHUS OT
pa3Mepa HaHOKarelnb. JINHEHOe HATS)KEHUE HAHOKAIIEIIb.

10. Bnusinue qucnepcHOCTH Ha BHYTPEHHE JIaBICHHUE B Teax.

11. KanuinsipHsle SABJICHHUS.

12. BnusiHMe JUCTIEpCHOCTH Ha J1aBJICHUE MTApOB U paCTBOPUMOCTh. Y paBHeHUE KenbBuHa.

13. MonekynspHasi ancopOIus u3 pacTBOPOB.

14. [loBepxHOCTHast akTUBHOCTb. Kiaccugukanus noBepXHOCTHO-aKTUBHBIX BEILIECTB.

15. IlpaBumno Hroxmno — Tpayoe.

16. JInopoOu3zamus u TMOPUIN3ALUS TOBEPXHOCTH.

17. Knaccuduxarnust METOI0B MOJIy4E€HUSI HAHOUCIIEPCHBIX CUCTEM.

18. JlucnepcuoHHbIE METOIBL.

19. Xumnueckoe aucrieprupoBanue (enTu3ams).

20. KoHzieHCaliMOHHbIE METOABI.

21. OcHOBBI TEPMOJUHAMUKH TOMOTEHHOT'O 3apobiieodpazoanus mo [ u6ocy — doapmepy.

22. Cneuuduyeckue METO bl CHHTE3a HAHOYACTHII.

23. lucdy3ust HaHOUaCTHULL.

24. TIpupona OpOyHOBCKOTO JABMKEHUS. 3aKoH DiHIITeiHa-CMOITyXOBCKOTO.

25. OcobeHHoCTH OPOYHOBCKOTO JIBM)KCHHSI HAHOYACTHIL.

26. CequmeTHanys B IpaBUTALlMOHHOM IIOJIE.

27. CenMMEHTAIIMOHHBIN aHaIN3 CyCHeH3ud W sMyibcuil. CenuMeHTannoHHO-TU(Gy3HOE
paBHOBECHE.

28. SIBnenue paccesHUsI CBETA B JUCIIEPCHBIX CUCTEMAX.

29. IlornomeHue cBeTa U OKpacka 30JIEH.

30. CtpoeHne TBOMHOTO JIEKTPUIECKOTO CIIOA.

31. DneKkTpokuHEeTHUECKUE sABJIEHUS. Y paBHeHUE | enbmroibna-CMoIyX0BCKOro.

32. JInanus Kak MeToJ MEMOPaHHOTO pa3/iieHEers CMECEH.

33. Kpurepuii Pebunnepa-1lykuna.

34. dakTopbl arperaTuBHON yCTOMYMBOCTU JTUO(DOOHBIX TUCIIEPCHBIX CUCTEM.

35. Kuneruka xoaryisauuu. YpaBHeHue CMOIIyX0OBCKOTO.

36. Koarynsnus ruipodobubix 301eit anextponuramu. [pasuino Llynsie — Iapau.

37. Ilonsarue o treopun [epsaruna — Jlannay — @epses — Oepbeka (IJIDO).

38. DHeprus B3auMoAeHCTBUS c(heprUuecKUX HAHOYACTHULI.

39. KpuBasi noTeHIIMaJIbHON PHEPIUM JIsl JUCIIEPCHBIX HAHOCHUCTEM C Pa3HbIM XapaKTEpOM
YCTOMYUBOCTH.

40. DHTpONUITHBIN (AKTOP YCTOMUYMBOCTH HAHOCUCTEM.

41. Crabunuzanuus 1upoOHBIX JUCTIEPCHBIX CUCTEM.

24



42. IlonsiTue 0 MMOPUIBHBIX AUCIIEPCHBIX CUCTEMAX.

43. TlonsiTue o0 GPU3NKO-XUMHUYECKOW MEXaHHKE.

44. CriocoObl ONMCaHU MEXaHUUYECKHUX CBOWCTB JUCIIEPCHBIX CHCTEM.

45. CBOOOJIHO- U CBA3HOAUCHIEPCHBIE CUCTEMBI.

46. [IpocTeiimme peosOrHIecKrue MO U UX MEXaHMUECKUE aHAJIOTH.

47. Yrpyroctb, BI3KOCTb, IUTACTUYHOCTb.

48. CTpyKTypo0oOpa3oBaHue B TUCIIEPCHBIX CUCTEMAX.

49. Ilpuposia KOHTAKTOB MEX/y 3JIEMEHTAMU CTPYKTYPBI B JUCTIEPCHBIX CUCTEMAX.
50. ITpoYHOCTB IUCTIEPCHOM CTPYKTYPBHI.

51. Peonorust cBOOOAHOAUCTIEPCHBIX CUCTEM.

52.0npenenenue nousTus «MoauduKaTop GETOHA.
53.Knaccudukamus MoaudUKaTOpOB CTPYKTYPBI B CBOIMCTB GETOHHOM CMECH M OETOHA.
54.1lemenTHO-BOHAS CYCIIEH3US KAK KOJUIOUIHAS CHCTEMA.

55.0co6ennocTr mpoLEeccoB ruapaTalii U CTPYKTYpOOOpPA30BaHMs IIEMEHTHOTO KaMHS B
MPUCYTCTBUHU MOJUUKATOpPA.

56.HanoKOMIIOHEHTBI B CTPYKTYpe GETOHA.

57.Hau6onee pacnpocTpaHeHHbIE HAHOJOOABKH.

58.IIpumMenenne HaHOYACTHIT IS AUCTIEPCHOTO apMUPOBAHUS OETOHA.
59.KoMIo3HuIMOHHbIE TOKPHITHUS IS 3aIIUTEl OCTOHHBIX KOHCTPYKIHH.
60. ATMHUTOBBIE IEMEHTEI U OETOHBI.
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