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1. Ilean ocBOeHMSI AUCHUTIIHHBI

K ocHOBHBIM 1eJIsiM OCBOCHUS JUCUUILIMHBI «HaHOTEXHOIOTHH B IPOU3BOJICTBE CTPOU-
TEJIbHBIX MATEPHAIIOB» OTHOCSATCS:

- (QopmHupoBaHuE Yy CTYACHTOB KOMIUIEKCa (yHJAAMEHTalIbHBIX MpPEACTAaBICHUI O
HAHOTEXHOJIOTUSAX U HaHOMAaTepHallaX, IPUMEHSIEMBIX B CTPOUTEIILCTBE;

- (QopmupoBaHue MpeACTaBICHUI O HOBEMIINX IJOCTHKEHHMSIX B OOJACTH CO3/JaHUA,
UCCIICZIOBAaHMsI W MCIIOJIb30BAaHUSI HAHOMATEPUAIIOB U HAHOMOIU(HUIIMPOBAHHBIX CTPOUTEIb-
HBIX KOMIIO3UTOB.

K ocHOBHBIM 3agayaM OCBOECHHS IUCHMIUIMHBI «HaHOTEXHOMOTMH B MPOU3BOJACTBE
CTPOUTEIBHBIX MATEPUAJIOB» CIEAYET OTHECTH:

- WU3y4YCHHE TEOPETUYECKUX OCHOB TEXHOJOTUS M3rOTOBJIECHMS HAHOMATEPUAIOB U
HAaHOMOJM(HUIIMPOBAHHBIX CTPOUTEIBHBIX KOMIIO3UTOB,;

- (opMHUpOBaHHME NMPAKTUYECKUX HABBIKOB IMOJIy4YEHHs] HAHOMATEPUAIOB M HAHOMOIHU-
(GUIUPOBAHHBIX CTPOUTENHLHBIX KOMIO3UTOB U METOJIOB X MCCIIEIOBAHMUS;

- TOJY4YEHHME HABBIKOB PEryJIMpPOBAaHUS CBOWCTB CTPOUTENBHBIX MAaTEpHUAJIOB HAa HAHO-
CTPYKTYPHOM YPOBHE.

2. Mecro nucuumiauabl B cTpykrype OOII 6akanaBpuara

Juciummba «HaHOTEXHOJIOTUY B IPOU3BOICTBE CTPOUTENIBHBIX MaTEpUAIOB» OTHOCUT-
cst k 6azoBoit yactu Onoka bl- ucuuruimael (Moaynu) y4eOHOTO IJIaHa — MEpedHst y4eOHBIX
JTUCITUTIIIMH OCHOBHOM 00Opa3oBaTeIbHON IMporpamMMbl Mo HampabiieHuio noarotoBku 08.05.01
«CTpOUTENBCTBO YHUKAIBHBIX 3[JaHUH U coopyxeHui». ucuunnuna «HaHnoTexHonoruu B mpo-
U3BOJCTBE CTPOUTENBHBIX MaTEpUANOB» B3aUMOCBS3aHA JIOTHYECKM U  COAEPIKATEIBHO-
METOJIMYECKH CO CIECAYIOIUMU JUCIMIUIMHAMU U tpakTukamu OOIT:

B 06a30B0if yacTu:

- Xumus;

- du3uka;

- Martemartuka,;

- CrpourenbHble MaTEpUAIbI.

B 4acTH, (POpMUPYEMOil yuacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHUH:

- Metopl Hccne10BaHUs CTPOUTEIBHBIX MAaTEPUATIOB.

B YaCTH JUCLMIUIMH IO BEIOOPY CTYAEHTA!

- IIporHo3upoBaHue MPOYHOCTH U JOJTOBEYHOCTH CTPOUTENBHBIX KOHCTPYKIMI
METOJIaMU MEXAHUKH pa3pyLICHMUS,

- JloNroBe4yHOCTh OETOHA M OIpPENIEIEHUE CPOKOB CIIY:KOBI 3/1aHUSI pacyeToM Ha
nporpeccupyloyiiee oopyIieHue.

3. IlepeyeHb NIAHNUPYEMBIX Pe3yJbTATOB 00y4YeHHS M0 TUCUUIIMHE (MOAYJIIO0),
COOTHECEHHbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMBbl

B pesynbrare 0CBOCHUS AUCHUILUIMHBI (MOAYIIS) Y oO0ydaromuxcs GOpMUpPYIOTCS Clexy-
IoMye o0menpodeccHoHaIbHbIE KOMIETEHIIMA U JOJDKHBI OBITh JTOCTUTHYTHI CIEAYIOIINE pe-
3yJIbTaThl O0yUCHHUS:

B pe3yabTare ocBOeHus1 00pa3oBa-
TeJbHOI MPOrpaMMbl 00y4ar0 M-
¢S JOJIZKEeH 00J1a1aTh

Konx xomme-

TCHIIUH oﬁyqe}mﬂ Mo AU CHMIIJIMHE

Ilepeyenb niIaHNpyeMbIX pe3yJIbTATOB




TEXHOJIOTMYECKHH ITPoLIecC, MaTepHua-
JIbl ¥ IPOU3BOCTBEHHbBIE MOLTHOCTH
JUTSI IPOU3BOJICTBA OETOHHBIX CMece
C HAHOCTPYKTYPUPYIOIUMHU KOMIIO-
HEHTaMH

OIIK-8 Crioco0OeH MpUMEHSTh CTAHIAPTHBIE, | 3HATh:
OCBAaWBATh U BHEJPSITh HOBBIC TEXHO- | CTPOCHHE  BEIIECTBA B  KOJUIOHWJIHO-
JIOTHH PabOT B 0OJIACTH CTPOUTEIb- IVCTIEPCHOM COCTOSIHHH, BIIUSIHUE €TO
CTBAa, COBEPIIECHCTBOBATH MMPOM3BOMA- | CTPYKTYphl Ha (PU3UYECKHE M XUMUYe-
CTBEHHO-TEXHOJIOTUYECKHUI TIPOIIECC CKHE CBOMCTBA COOTBETCTBYIOIIMX Mate-
CTPOUTENIBHOTO MMPOU3BO/ICTBA, pa3pa- | PHAJIOB.
0aTbIBaTh M OCYILIECTBIISITH MEPOTIPUS- | yMeTh:
THSI KOHTPOJISI TEXHOJIOTHYECKHUX MIPO- | MPOTHO3HPOBATh CBOWMCTBA KOJUIOUIHO-
IIECCOB CTPOUTEIILHOTO MPOU3BOJICTBA, | TUCTIEPCHBIX (HAHOAMCIIEPCHBIX) MaTepH-
1o 00€CTIeYCHHIO TIPOU3BOACTBEHHON | aJlOB, UCXOJS U3 UX CTPYKTYpPHI U XUMHU-
¥ 9KOJIOTMYECKOH 0€30I1acHOCTH YEeCKOT'0 COCTaBa.
BJIA/IETh:
MPOCTEUIIMMHA HaBBIKAMHU JKCIIEPUMEH-
TaJbHOTO aHalli3a CBOWCTB KOJIJIOWTHO-
XUMHAYECKHX CHCTEM.
IK-4 CniocoOeH onpenensiTh HEOOXOAUMBIA | 3HATh:

HOpPMHUpYEMbIE TIOKa3aTelld KadecTBa Oe-
TOHA U OETOHHBIX CMECEN B COOTBETCTBUU
Cc TpeOOBaHHMSAMHU CTaHIAPTOB, TpeOOBa-
HUS K COCTaBy OETOHA U CHIPbEBBIM MaTe-
puaizam il €ro TPUTOTOBJICHHS, YCTa-
HOBJICHHbIE HOPMATHUBHO-TEXHUYECKOU U
TEXHOJIOTHYECKOW JIOKYMEHTAllueH, TeX-
HUYECKHE YCIOBHS (MPOEKTHAsl JOKYMEH-
Tanus) Ha KOHCTPYKIIMA KOHKPETHBIX BH-
JIOB, N7l KOTOPBIX MpeaHa3HadeHa Oe-
TOHHAss CMECh C HAHOCTPYKTYpPHUPYIOIIH-
MM KOMIIOHCHTaMH.

yMeTh:

BBITIONTHSATH pacdeT HEOOXOIUMBIX TPOU3-
BOJICTBEHHBIX MOIITHOCTEH JJIsI TPOU3BO/I-
CTBa OETOHHBIX CMECEeH C HAHOCTPYKTY-
PUPYIOIIMMH KOMITOHEHTAMH, OCYIIECTB-
JISITh BBIOOP CBHIPHEBBIX MATEPUAIOB IS
HM3rOTOBJIEHUS] OCTOHHON CMECH Ha OCHO-
BC TEXHHYECKOI'0 3aJaHus, B COOTBET-
CTBUU C TpeOOBAaHUSMH CTAaHIAPTOB U
TEXHUYECKUX YCIIOBUH.

BJIAJIETh:

pacdeToM  HEOOXOIUMBIX  TPOHU3BOJ-
CTBEHHBIX MOITHOCTEH ISl MPOM3BO/ICTBA
OCTOHHBIX CMeCel C HaHOCTPYKTYpPHUPY-
FOIIMMU KOMITOHEHTAMH 3aJaHHOI0 00b-
€Ma U KauecTBa, OLIEHKY CYIIECTBYIOIINX
MPOU3BOJICTBEHHBIX ~ MOIIHOCTEH  JJIA
MIPOU3BOJICTBA OETOHHBIX CMecel C HaHO-
CTPYKTYPUPYIOIIUMH KOMIIOHEHTAMHU

4. CTpyKTypa U coep:KaHue THCHUITHHBI

OO6mas TpyI0eMKOCTh TUCIHMIUIMHBI COCTABJISET 3 3a4€THHIX eauHuIlbl, T.e. 108 akame-
MUYECKUX 4acoB (U3 HUX 54 yaca — caMOCTOsSITeNbHAs padoTa CTYJIEHTOB).




Paznensr aucuumumabel «HaHOTEXHOIOTHU B TPOU3BOJICTBE CTPOUTEIBHBIX MaTCPHAIIOBY
M3YYaIOTCs Ha BTOPOM Kypce, B TPEThEM CEMECTPE.

TPeTHii ceMecTp: JIEKIIUU — 27 4acoB, MPaKTHUYECKUE 3aHIATHS — 27 JacoB; (popma KOH-
TPOJIS — 3a4erT.

CrpykTypa U cojepkaHue AUCIUTUIMHBI «HaHOTEXHOIIOTHH B TIPOU3BOJICTBE CTPOUTEIb-
HBIX MaTepuanoBy npuseneHa B [lpunoxenun 3.

Conepxxanue pa3ieioB JUCHUNIHHBI

Tema 1. BBenenne B GU3HKOXUMHUIO MTOBEPXHOCTHBIX SIBJICHHUH.

Knaccudukanmst nucriepcHbix cucreM. [ToHsTHE 0 HaHOYAacTHIIAX KaKk 00 00BEKTaxX KoJI-
HOHHHOﬁ XUMHHU. COBpeMeHHBIG MCTOAbI OMPCACICHUA Pa3SMCPOB HAHOYACTHUII. Y,Z[G.HBHaH I10-
BEPXHOCTb. [ [pMUMHBI MOBBIIIEHHOHN yI€IbHON MOBEPXHOCTH HAHOYACTHII.

Tema 2. HekoTopble M0J10KeHUS TEPMOJINHAMUKH NOBEPXHOCTHBIX SIBJICHUH

[ToBepxHocTHOe HaTsDkeHWe. [lomHas moBepXHOCTHas »Heprusi. YpaBHeHue | ubOca-
I'enemronsiia. Aacopoius. @yHnaMeHTaIbHOE afcopOImonHoe ypaBHenue ['mub66ca. Anres3us u
Kore3us. BnusHue n30bITKa MOBEPXHOCTHON YHEPTUU Ha aire3MOHHOE B3aMMO/ICHCTBIE HAHOYA-
ctull. CmauuBanue. Pactexkanue. Ypapuenue FHOHra juisi HaHOKamnenb. 3aBUCUMOCTb KPaeBOIO
yrjla CMauMBaHMs OT pa3Mepa HaHOKanenb. JINHeHOe HaTsHKeHWE HaHOKarelb. J[ucrnepcHocTs 1
TepMOJAMHAMUYECKHE CBOMCTBA TEI.

Tema 3. IloBepXxHOCTH pa3/e/ia KOHAeHCUPOBAHHBIX a3.

MounekynsapHas aagcopOmus u3 pacTBopoB. [loBepxHocTHast akTUBHOCTh. Kitaccudukanmst
MOBEPXHOCTHO-aKTUBHBIX BemlecTB. [IpaBuno [rokino — TpayOe. JInodobuzauus u nuodunusza-
1us moBepxHocTH. MoaudunupoBanue OETOHHBIX cMeceil u 6eToHoB [TAB.

Tema 4. MeToabl NOJTyYeHHsI HAHOAUCTIEPCHBIX CHCTEM.

Knaccudukanus MeTo10B NOTYUYEeHNs HAHOIUCIIEPCHBIX CHCTEM. J{UCIIepCHOHHbBIE METO-
ne1. Ucnions3zoBanne 3ddexra Pebunmepa. Xumuueckoe aucneprupoBanue (mentusamnms). Kon-
ACHCALITUOHHBIC MECTOABI. OCHOBBI TCPMOJUHAMUKH TOMOI'CHHOI'O 3ap01[51me06pa30BaHmI 10
['u66¢cy — @onpmepy. Crienrdryeckre METObI CHHTE3a HAHOYACTHII.

Tema 5. Kunernueckue v onTU4YecKue CBOMCTBA IUCIEPCHBIX CUCTEM.

Huddysus nHanouactun. Ilpupoma OpOYHOBCKOTO IBHXKEHHSA. 3aKOH OWHIITEHHa-
CmonyxoBckoro. Oco0eHHOCTH OpOYHOBCKOTO ABHMKEeHUS HaHo4acTull. CeuMeTHalNsI B TPaBU-
TalMOHHOM mnoJie. CeUMEHTAMOHHBIN aHanu3 cycneH3ui u 3mynabcuid. CeIuMEeHTalMOHHO-
mud¢y3Hoe paBHOBecue. SIBIeHHE paccesiHHMsl CBeTa B JUCIEPCHbIX cucTemax. llornomienue
cBeTa M OKpacka 3o0iieid. CTpoeHue JIBOMHOIO AJIEKTPUUECKOTO CII0Sl. DIEKTPOKUHETUUECKUE SIB-
nenus. YpaBHenue [ enbmrosnbia-CMOITyXOBCKOTO.

Tema 6. YcTolUMBOCTH TUCTIEPCHBIX CHCTEM.

Kputepnit Pebunnepa-lllyknna. @akTopsl arperaTMBHON ycCTOHUMBOCTH JIMO(OOHBIX
nucnepcHbix cucteM. Kunernka koarynsiiuu. Y paBHenue CmoiyxoBckoro. Koarynsamust ruapo-
¢$oOHbIX 30melt snexTponutamu. [IpaBwio lynene — Iapau. Tlonstue o Teopun [epsaruna —
Jlannay — ®epBest — OBepOeka ([AJIDO). DHeprus B3auMonelcTBUS CHEPUISCKUX HAHOUYACTHII.
KpuBas moTeHIuansHOW SHEPTUU IS TUCIIEPCHBIX HAHOCHCTEM C Pa3HBIM XapaKTEpOM yCTOM-
YUBOCTH. DHTPONMIHBINA (PakTop ycToumBocTH HaHocucTteM. Crabwimzarust TudOOHBIX JHC-
nepcHbIX cucteM. [loHsaTHe 0 MTHO(UIBHBIX AUCTIEPCHBIX CUCTEMAX.

Tema 7. OcHOBBI GU3NKO-XUMHYECKONH MEXaHUKH.



[Tonsitne o pusnko-xumudeckoit Mexanuke. CriocoObl OMMCaHUs MEXaHUUECKHX CBOMCTB
aucriepcHbIx cucteM. CBOOOIHO- M CBA3HOAMCIIEpCHBIE cucTeMbl. [IpocTeiiie peonornyeckue
MOJIETI U UX MEXaHMYECKHUE aHAJIOTU. YTIPYTOCTh, BA3KOCTb, INIACTUYHOCTh. CTpyKTypooOpaso-
BaHUC B JUCIICPCHBIX CUCTCMaAX. Hpnpoz[a KOHTAKTOB MCXKIY 3JICMCHTAMU CTPYKTYpPbI B OHC-
nepcHbIX cucreMax. [IpoyHocTh AucnepcHoON cTpyKTypbl. Peonorus cBoOOIHOAUCTIEPCHBIX CH-
CTEM.

Tema 8. MoguduuupoBaHue HEMEHTHBIX CHCTEM KaK NMPHOPHTETHOE HalpaBJeHUe
B TEXHOJIOTHMH 0eTOHA.

Hexotopsle npeacraBieHus 0 MOAU(GUIIMPOBaHUU MaTepuasioB. OnpesieneHne MOHATUS
«woaudukarop O6etonay. Knaccubukamus mMoaudukatopoB CTPYKTYpbl U CBOWCTB OCTOHHOMN
cmecu U OeroHa. lleMeHTHO-BOJgHAsI CyCleH3Usl KaK KOJUIOMIHO-XMMHUYECKasi JAMCIIEPCHAs CH-
crema. OCOOEHHOCTH IPOIECCOB THIpaTallud U CTPYKTYpOOOpa3OBaHUs IIEMEHTHOIO KaMHS B
NPUCYTCTBUHU Moau(DUKaTOpa.

Tema 9. HaHOTeXH0JI0TMH B MPOU3BO/JCTBE OETOHA.

HanokoMrioneHTHI B cTpykType OetoHa. HambOosee pacmpocTpaHeHHBIE HaHOAOOABKH.
[IpuMeHeHre HaHOYACTHUI JUI TUCIIEPCHOTO apMUpOBaHUs O6eToHa. KOMMO3UIIMOHHBIE MOKPHI-
THUS JUIS 3aIUThl OETOHHBIX KOHCTPYKIIMI. AJTMHUTOBBIE LIEMEHTHI U OCTOHBI.

5. OoOpa3oBare/ibHbIE TEXHOJIOTUH

Meroarka npenojaBaHus AUCHUIUIUHBI «HaHOTEXHOJIOTUU B MPOU3BOJCTBE CTPOUTEINb-
HBIX MaTepUAJIOBY» M peasin3alis KOMIECTEHTHOCTHOTO MOJIX0/1a B U3JIOKEHUU U BOCIIPUATUU Ma-
Tepuaia MpeaycMaTprUBaeT UCITI0JIb30BaHNE aKTUBHBIX U MHTEPAKTUBHBIX (DOpM 3aHSATHI B coueTa-
HUM C BHEAYAUTOPHOM pabOTOH ¢ 1esbio (GOPMHUPOBAHHS U Pa3BUTHUS MPOPECCHOHAIBHBIX HaBbI-
KOB 00YJarOIImxcsl.

B nmporpamMme Kypca OTBEJEHO MECTO Kak JUIsl JICKIIMOHHBIX 3aHATHI, NMpeJHa3HaueHHbBIX
JUIs OCBOCHHUS MaTepHala, Tak 1 Uil IPaKTUYECKHUX, TOMOTAIOIIUX MOJYyYUTh KOHKPETHBIE HABBIKU
U 3aKperuTh MOIyYeHHbIEe 3HaHUs. B Xoze neKkuuu npenogaBaTesb 3HAKOMUT CTYJICHTOB C TeOope-
TUYECKUMHU acleKTaMH TUCLMILIMHBI, COMPOBOXIAs UX MO HEOOXOAMMOCTHU JAEMOHCTPALMOHHO-
BU3YQJIbHBIMU MaTepualiaMu. Bo Bpemsi MpakTHUECKUX 3aHITHI B TPYIIAX MPOXOTUT PACCMOTpE-
HUE CIEeUPUUECKUX BOPOCOB.

3aHATUS COMPOBOXKIAIOTCSA JIEMOHCTpAIIMEH TeMaTHUECKUX MPEe3eHTAlri U BUIACO(DUITb-
MOB U3 QUIBMOTEKH Kadeaphl Mo moka3am (GUiIbMOB.

VY aenbHBIN BeC 3aHATHUN, IPOBOJUMBIX B MHTEPAKTUBHBIX (POpPMax, ONpeseseH TIaBHOM
1eIpI0 00pa30BaTENIbHON MPOTPAMMBI, 0OCOOEHHOCTHI0O KOHTUHTEHTA OOYYaIOIMUXCS U B IIEJIOM
1o aucuumuHe coctasisieT 20% ayIuTOpHBIX 3aHATHNA. 3aHATHUS JEKIIMOHHOTO TUIA COCTABIIs-
10T 50% 0T 0OBbeMa ayTUTOPHBIX 3aHATHM.

6. OueHovHbIe cpeacTBa /IS TEKYIIero KOHTPOJIsl YCIeBAeMOCTH, IIPOMEKYTOYHOM
aTTecTALMHU 10 UTOraM OCBOEHHS TMCHUILIMHBI U Y4eOHO-MeToAn4YecKoe odecnevyeHue ca-
MOCTOSITEJIbHOM Pa0dOThI CTYIEHTOB

B npouiecce o0ydeHus UCTIONB3YIOTCS CIEIYIOIINE OIIEHOYHBIE (DOPMBI CAMOCTOSTEIHLHOM
paboThl CTYAEHTOB, OLEHOYHBIE CPEJCTBA TEKYIIETO KOHTPOJSI YCIIEBAEMOCTH U MPOMEXYTOU-
HBIX aTTECTAIUN:

B TpeTheM ceMmecTpe:
- YCTHBIU OIIPOC;

- KOJUIOKBUYM;

- 3ad4er.




OneHouyHbIE CPECTBA TEKYIIET0 KOHTPOJS YCHEBAEMOCTH BKJIIOYAIOT YCTHBIA OIpOC,
KOJUIOKBUYM, 3a4€T.
[TpumepHBIE BOIPOCH! K KOJUIOKBUYMY U 3a4€Ty MPE/ICTaBICHbI B MPUJIOKEHUU 4.

6.1. ®oH/1 OLIEHOYHBIX CPEICTB 1JIsl POBEACHHUS IPOMEKYTOYHOM aTTecTanuu 00y4yaro-
IIUXCHA 110 JUCHHUIINHE.

6.1.1. IlepeyeHb KOMNETEHUMI ¢ YKa3aHUEM 3TAaN0B UX ()OPMHPOBAHUSA B IMPOLIECCE OCBOE-
HUs1 00pa3oBaTeIbHOI NMPOrpaMMBbl.

B pesynbrate ocBOEHUS MUCHUILTUHBI (MOIYJs) (POPMHUPYIOTCS CIEIYIOIIUE KOMIICTECH-
WU

Kon xomme-
TeHLINH

B pe3yabTaTe ocBOeHHs 00pa30BaTEILHOM MPOrPaMMbI 00y4ar0 LM ACS
OJIZKEH 00J1a1aTh

OIIK-8 Cnoco0eH npruMeHSTh CTaHIapTHBIE, OCBAaUBATh U BHEAPSATH HOBBIE TEXHO-
JIOTUH padoT B 00JaCTH CTPOUTENIBCTBA, COBEPIIEHCTBOBATH IIPOU3BO/-
CTBEHHO-TE€XHOJIOTMYECKHUH ITPOLECC CTPOUTEIBHOIO IPOU3BOJCTBA, Pa3-
pabaTbIBaTh U OCYLIECTBIIATH MEPOIPHUATHS KOHTPOJIS TEXHOJIOTUYECKUX
IPOILIECCOB CTPOUTEIBHOIO IIPOU3BOJICTBA, IO 00ECIIEYEHHIO TPOU3BO/I-

CTBEHHOU U DKOJIOTHUYECKOI 0€30IMacHOCTH

MK-4 Criocob6eH orpenenaTs He0OX0IUMBIN TEXHOJIOTMYECKHI ITpoliece, MaTepu-
aJIbl 1 IPOHU3BOACTBCHHBIC MOIIHOCTH IS ITPOMU3BOACTBA OETOHHBIX CMe-

Cell ¢ HAHOCTPYKTYPUPYIOIIUMH KOMIIOHEHTaMHU

B npouecce ocBoeHust 00pa3oBaTeNbHON MPOrpaMMbl JaHHBIE KOMIIETEHIIMH, B TOM YHC-
Jie X OTIEJBbHbIC KOMITIOHEHTHI, (DOPMHUPYIOTCS IOA3TAITHO B XOJI€ OCBOCHHS OOYYarOIIUMUCS
pa3aenoB JAMCHUILIMHBI, MOCIECIYIOIMNX JAUCHUIUINH (MOIyJNei), B COOTBETCTBUU C Y4EOHBIM
IJIAHOM M KaJeHAApHBIM TpadKoM yueOHOTro mpoliecca.

6.1.2. Onucanue nokasareJieid 1 KpuTepUeB OLEHUBAHMS KOMIIeTeHUIM, GopMHUPYyeMBbIX 110
HTOraM OCBOEHHS IMCUMILIUHBI (MO1YJIs1), ONUCAHUE MIKAJ OLleHUBAHUS

[Toka3zaTenem OLEHMBAHMUS KOMIIETCHLMH Ha Pa3IMYHBIX 3Tanax UX (HOPMHUPOBAHUS SIB-
JIieTCs TOCTHKEHNE 00yUYaloIUMUCS TIaHUPYEMBIX PEe3yJIbTaTOB 00YUEHHUS 110 AUCLHUTUIHHE.

OIIK-8. Crioco0eH NpUMeHSITh CTAHAAPTHbIE, 0CBAMBATH U BHEJAPATH HOBbIE TEXHOJOTMH PadoT B
00J1aCTH CTPOUTEIBCTBA, COBEPUIEHCTBOBATH MPOU3BOACTBEHHO-TEXHOJIOTHYECKHI mpoiecce
CTPOUTEIBHOI0 MPOU3BOICTBA, Pa3padaTbhIBaTh U OCYLIECTBJIATH MEPONPUSTHSI KOHTPOJISA TEXHO-
VIOTMYeCKHUX MPOoIecCOB CTPOUTEIbHOI0 MPOU3BOICTBA, M0 00ecneYeHN 0 MPOU3BOICTBEHHOM H
HKOJIOTMYECKOM 0e30I1aCHOCTH

BHATb:
CTPOCHUC BC
mieCTBa B KOJI-
VIO JHO-

OOygaromnmiics ne-
MOHCTPHPYET MOJHOES
OTCYTCTBUC UJIN HC-
TOCTaTOYHOE COOT-

OOyuarommuiics ne-
MOHCTPUPYET HENoJ-
HOE COOTBETCTBHE
3HAHUUN CTPOEHUs

OOyuarommiics ne-
MOHCTPHUPYET Ya-
CTUYHOE COOTBET-
CTBHE 3HAHUM CTpoe-

OOyuarommuiics ne-
MOHCTpPUPYET MOJIHOE
COOTBETCTBHE 3Ha-
HUI CTPOCHUS Bellle-

NUCIICPCHOM BETCTBHC 3HAHUM BCIICCTBA B KOJIJIO- [HUA BCIICCTBA B KOJI- CTBA B KOJIJIOMAHO-
COCTOsSHHNU, CTPOCHU: BCUICCTBA BUAHO-ANCIICPCHOM VIOUIHO-JIUCIICPCHOM [THCIICPCHOM COCTOs-
BIIUSAHHUEC CIr'OKOJIJIOMIHO- COCTOsIHHU, BIIUAHHUA (COCTOSAHHHU, BIUAHUA HUU, BIUIHUA €TI0




HbIX) MaTepua-
OB, HCXOIs U3
UX CTPYKTYpHI U]
XUMHYECKOT0
COCTaBa.

(HAHOJIUCTIEPCHBIX )
MaTepHaIOB, UCXOIS
13 UX CTPYKTYPHI U
XUMHYECKOI0 COCTa-
Ba.

MUCTIEPCHBIX  (HAHO-
NTUCTIEPCHBIX)  MaTe-
[pUajgoB, HCXOAS W3
X CTPYKTYpPBHI M XH-
MHYSCKOTO COCTaBa.
OO0yuarommmiics uc-
MBITEIBAET 3HAYH-
TeJbHBIE 3aTPy/IHE-
HUs [IpU pacuérax.

[pUaoB,

CTPYKTYpbl ~ HaJIUCIIEPCHOM COCTOSI- [eT0 CTPYKTYpPhl HA  |eTO CTPYKTYPbl HA  CTPYKTYphI Ha (PU3U-
(busznyeckue HHUH, BIUSAHUA €r0  |[(PU3MYECKHE U XUMU- (PU3HUECKUE U XMUMU- [HECKUEe U XUMHUYe-
XUMHUYECKHE  |[CTPYKTYpPBI Ha QU3U- [UECKHE CBOICTBA CO- [UECKHE CBOICTBA CO- [CKHE CBOMCTBA COOT-
CBOMCTBA COOT-UECKUE U XMMHUYE-  |[OTBETCTBYIOIIMX Ma- [OTBETCTBYIOIMX Ma- [BETCTBYIOLIUX MaTe-
BETCTBYIOIIMUX [CKHE CBOMCTBA COOT- (TEPHAJIOB. TEepUaoB, HO Tomyc- puaioB. CBOOOIHO
MaTEpUajIoB.  [BETCTBYIOLIMX MaTe- |J{0MyCKaroTCs 3HAUU- [Kal0TCs HE3HAYU- orepupyeT npuoodpe-
pUanoB. TeJbHbIC OIIUOKK,  [T€JIbHBIC OIIMOKM,  TECHHBIMH 3HAHUSMH.

MIPOSABIISETCS HENO- |[HETOYHOCTH, 3aTpy.-

CTAaTOYHOCTb 3HAHUH, HEHUS IPU aHAJIUTH-

[0 psiy IOKa3aTe-  [UECKUX OIEpaLMsIX

e, oOyJaronuics

VICIIBITHIBAET 3HAUU-

TeIbHBIC 3aTPyIHE-

HUs IPU aHAJIUTHYE-

CKHX OIlEepalMsIX.
YMeTh: OOyuarommiics He  [(OOyuarommiics  ae-OO0ydarommiics  ae-O0ydarommiics  Je-
[IPOTHO3UPO-  [YMEET WM B HEO-  |[MOHCTPUPYET HETOJI-MOHCTPUPYET 4a-MOHCTPUPYET MOJIHOE
BAThb CBOMCTBACTATOYHOM CTENEHU [HOE  COOTBETCTBHUECTHUYHOE COOTBET-COOTBETCTBUE  yMe-
KOJUIOUHO- YMEET MIPOTHO3UPO- [yMEHHM  IPOrHO3U-CTBHE YMEHHMM MPO-HHUM MPOTHO3MPOBATH
JUCIIEPCHBIX  [BAaTh CBOMCTBA KOJI-  [pOBATh CBOMCTBArHO3UPOBATh  CBOW-CBOMCTBA  KOJIJIOW]I-
(HaHOAMCIIEpPC- [TOUTHO-TUCIIEPCHBIX KOJUIOUIHO- CTBa KOJUTOMTHO-HO-TUCIIEPCHBIX

TUCTIEPCHBIX  (HAHOA
ITUCTIEPCHBIX)  MaTe-
HCXOAs W3
WX CTPYKTYPBI M XH-
MHYCCKOT'O COCTaBa.
'YMeHHS OCBOCHBI, HO
TOTyCKAaIOTCS HE3HA-
YUATEILHBIE OIIMOKH,
HETOYHOCTH, 3aTPY/I-
HEHUWS IPU pacyueTax.

(HAaHOIUCTIEPCHBIX )
MaTepuanaoB, HCXOJs]
M3 WX CTPYKTYpHl U
XUMHUYECKOTO COCTa-
Ba.

CB0oOOIHO OmIEpHUpY-
eT MPUOOPETEHHBIMU
YMEHHUSIMH, TIpUMe-
HSIET UX B CUTYaIUAX
[TOBBIIIIEHHOM CITOXK-
HOCTH.

BJIA/1€Th:
MPOCTEUILINMU
HaBbIKAMU JKC-
MepuMEeHTab-
HOI'O aHajau3a
CBOWCTB KOJIJIO-
WTHO-
XUMHUYECKUX
CUCTEM.

OOyJarommiicst He
BJIaZCCT WIIM B HEO-
CTATOYHOM CTEIICHU
BJIaJICET MMPOCTEN-
MU HaBBIKAMH
HKCIIEPUMEHTAIBHOTO
aHaAJIM3a CBOMCTB
KOJIOHTHO-
XHUMHUYECKHX CHCTEM.

OOyJarommumiicst Bia-
NeeT MPOCTEUIINMU
HABBIKAMU JKCIIEPHU-
MCHTAJIBHOI'O aHAJIN-
3a CBOMCTB KOJUIOUI-
HO-XUMHNYCCKUX CHU-
cteM. OOyJaromuncs
UCIIBITHIBACT 3HAUYHU-
TeJbHBIE 3aTPy/IHE-
HUSA [IPYA IIpUMEHE-
HUY HaBBEIKOB B HO-
BBIX CI/ITyaI_[I/IHX.

OO0yJaromumiics ya-
CTUYHO BJIAJIEET MPO-
CTEHIIIMMH HaBBIKA-
MU 3KCIIEPUMEHTAIb-
HOTO aHaJIn3a
CBOMCTB KOJIJIOUIHO-
XHMMHYSCKHX CHCTEM.
IHaBBIKM OCBOEHBI, HO
ITONYCKAIOTCSl HE3HA-
YUTEIbHBIC OLINOKH,
HETOYHOCTH, 3aTPYI-
HEHUS IIPU IIPOBEE-
HUH SKCIIEPUMEHTOB.

OOyJarommiics B
IMOJIHOM 00BbeMeE BJjia-
NeeT MPOCTEUILINMU
HaBbIKAMH SKCIIEPU-
MEHTAJILHOI'O aHaJIN-
3a CBOMCTB KOJIJIOU
HO-XHUMHUYECKHX CH-
cteM. CBOOOIHO
MPUMEHSET MOy~
YeHHBIE HaBBIKH B
CUTYyaIUsIX TIOBBI-
IICHHOM CIIOKHOCTH.

I1K-4 - CiocoGeH onpeaejasiTb HeO0X0AUMBII TeXHOJIOTHYECKHI Nponecc, MaTepHaJibl U NPOU3-
BOJACTBEHHbIE MOILIHOCTH /IJIsl IPOM3BO/ICTBA 0€TOHHBIX CMeceil ¢ HAHOCTPYKTYPHPYIOIIUMH KOM-

MMOKAa3aTCJIN Ka-|

OTCYTCTBHEC WUJIU HC-

IHOC COOTBCTCTBHUC

MOHEHTAMH
3HATH: OOyuarommiics ne- |[OOyuatommiics ne- [OOyuaromumiics ne- (OOyJaromuiics sie-
HOPMHUPYEMBIE MOHCTPUPYET IMOJHOEMOHCTPUPYET HETIOI- MOHCTPUPYET Ya- MOHCTPHUPYET IMOJIHOE

CTUYHOEC COOTBET-

COOTBCTCTBHUC 3HA-
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uecTBa O€TOHA
)54 OETOHHBIX|
cMecell B COOT-
BETCTBUU C Tpe-

0OBaHHUAMU
CTaHIapTOB,
TpeOOBaHUS K
cocTtaBy OeTOHA|
V4 CHIPbEBBIM
Marepuaiam
JUTSL €T0 TIPUTO-
TOBJICHMS,
[yCTAaHOBJICHHBIC
HOPMAaTHUBHO-
TEXHUYECKON W
TECXHOJIOTHYC-

CKOM JTOKYMEH-
Taruei, TEeXHU-A
YECKHUE YCIIOBHUS
(mpoekTHast J0-

JIOCTAaTOYHOE COOT-
BETCTBHC 3HAHUM
HOPMHPYEMBIX TTOKa-
3aTesel KauecTBa
0eTOHa U OETOHHEBIX
CcMecell B COOTBET-
CTBUH C TPEOOBAHU-
SIMH CTaHAApTOB,
TpeOOBaHMU K COCTa-
By OETOHA U CBIPbE-
BBEIM MaTepHaIaM st
€ro MPUTroTOBIICHUS,
YCTaHOBJICHHBIX
HOPMAaTUBHO-
TEXHHYISCKOMN U TeX-
HOJIOTUYECKOMN JOKY-
MCHTAaIIMEH, TSXHH-
YECKUX YCIIOBUU
(TIpoeKTHas T0KY-
MEHTAIMs) Ha KOH-

KYMEHTAIWs1) HACTPYKIIUU KOHKPET-

KOHCTPYKIIUU
KOHKPETHBIX

BHIOB, I KO-
TOPBIX TpeHAA
3HaueHa OETOH-

HbIX BUAOB, JJIA KO-
TOPBIX MpeIHa3HAYC-
Ha OETOHHAsA CMECH C

HAHOCTPYKTYPHUPY-
[OILIMMHA KOMITOHEH-

3HAHUN HOPMHUpYE-
MBIX TOKa3aTenen
KayecTBa 0€TOHA U
OETOHHBIX CMECEH B
COOTBETCTBHH C Tpe-
0OBaHUSMHU CTaHAAP-
TOB, TPeOOBaHMIA K
cocraBy OeToHa U
CBIPbEBBIM MaTepHa-
mam JiJIsl ero MPUTO-
TOBJICHUSI, YCTAHOB-
MEHHBIX HOPMATHB-
HO-TEXHHYCCKOU U
TEXHOJIOTHUECCKOM
TOKYMEHTAaIEH,
TEXHUYECKHUX YCIIO-
BHIA (POCSKTHAS JI0-
KYMEHTal1lMsl) Ha KOH-
CTPYKIIUH KOHKPET-
HBIX BUJIOB, JJIS KO-
TOPBIX TIPEIHa3HAYEC-
Ha 0€TOHHAs CMECh C
HaHOCTPYKTYPHUPY-
FOILIUMU KOMITOHCH-
TaMH.

Jlonyckarorcs 3Ha4u-

CTBHUE 3HAHUU HOP-
MUPYEMBIX TTOKa3a-
Teneli kauecTna Oe-
TOHA 1 OETOHHBIX
CMecell B COOTBET-
CTBHH C TPEOOBaHH-
SIMH CTaHJIapTOB,
TpeboBaHMil K cocTa-
By O€TOHA U ChIpbe-
BBIM MaTepHaiam s
€ro MPUTOTOBJICHNUS,
YCTaHOBJICHHBIX
HOPMAaTHBHO-
TEXHUYCCKOMN U TeX-
HOJIOTUYECKOHN JOKY-
MEHTAalIMEeH, TEXHH-
YECKUX YCIIOBUH
(TpoeKTHas 10KY-
MEHTaIIHsI) Ha KOH-
CTPYKIIUU KOHKPET-
HBIX BHIOB, U1 KO-
TOPBIX MpeIHa3HAYE-
Ha OETOHHAS CMECH C
HAaHOCTPYKTYPUPY-
FOII[MMH KOMITOHEH-
TaMu, HO JOIYCKa-

HU HOPMUPYEMBIX
MmokasaTelieii kaue-
cTBa OeToHa M Oe-
TOHHBIX CMECEH B
COOTBETCTBHH C Tpe-
0OBaHUSMHU CTaHAAP-
TOB, TPeOOBaHMI K
cocraBy OeToHa U
CBIPbEBBIM MaTepHa-
mam JiJIsl eT0 MPUTO-
TOBJICHUSI, YCTAHOB-
MEHHBIX HOPMATHB-
HO-TEXHUYECKOU 1
TEXHOJIOTHISCKOMN
TOKYMEHTAaIUEH,
TEXHUYECKHUX yCII0-
BHIA (MPOCKTHAS JI0-
KyMEHTAIMs1) Ha KOH-
CTPYKIIUH KOHKPET-
HBIX BUJIOB, JJIS KO-
TOPBIX TIPEIHa3HAYEC-
Ha O€TOHHAs CMECh C
HaHOCTPYKTYPHUPY-
FOILIUMU KOMITOHECH-
tamu. CBOOOIHO
orepupyeT npuoodpe-

Hasi CMECh  C[TaMH. TEJbHBIC OIMUOKK,  [FOTCS HE3HAYHUTENb- TCHHBIMH 3HAHUSMH.
HAHOCTPYKTY- MPOSIBIISIETCS. HEIO-  [HbIE OMIMOKH, HETOY-
PUPYIOIIIMH CTaTOYHOCTH 3HAHHM, HOCTH, 3aTPYIHCHUS
KOMITOHCHTAMHU. [0 psAy OKa3aTe-  [IPU aHATTUTHYECKHUX

e, OOyJaroIuiicss  |oneparusax

VCIIBITHIBACT 3HAUU-

TeJbHBIC 3aTpY/IHe-

HUS IPU aHATUTHYE-

CKUX OTIepaIUsX.
YMETb: OOyuarommiicst He  [OOywarommiicss — ne-OOyuatomuiicss  ne-OOyvaronuiicss e
BBITTOJTHSATH YMEET WU B HEJI0- |[MOHCTPHPYET HENOJI-MOHCTPUPYET 4a-MOHCTPUPYET TTOJTHOE
pacyeT HeO0OXO-CTATOYHOM CTEMEHW [HOE  COOTBETCTBHECTUYHOE COOTBET-COOTBETCTBUE  YMeE-
ITUMBIX  TIPOU3-YMEET BBINIOJIHATG  [YMEHUH  BBINIOJIHATHCTBHE YMEHUH BBI-HUH BBIOJHITH Pac-
BOJCTBEHHBIX [pacdeT HEOOXOJU-  [pacdeT  HEOOXOAM-MOIHATh pacdeT He-4eT  HEOOXOJIMMBIX
MOIIHOCTEH JIJISMBIX ITPOHU3BOI- MBIX MIPOU3BOI-HO0OXOIUMBIX  ITPOHM3-ITPOU3BOJICTBEHHBIX
MPOU3BOJICTBA |[CTBEHHBIX MOIIIHO-  |CTBEHHBIX  MOIIHO-BOJICTBEHHBIX MOII-MOITHOCTEH TUISe
OCTOHHBIX CMe-CTe ISl MPOU3BOJ- [CTEH ISl MPOW3BOA-HOCTEH IUIsi TPOM3-MIPOM3BOJICTBA  Oe-
Ceil ¢ HaHO-cTBa OETOHHBIX CME- [cTBa OCTOHHBIX CME-BOJICTBA OCTOHHBIXTOHHBIX CMecCeil ¢
CTPYKTYpUPY- [Cei C HAHOCTPYKTY- [c€il C HaHOCTPYKTY-CMECEH ¢ HaHOCTPYK-HAHOCTPYKTYpUPY-
IOIUMH  KOM-PUPYIOIIUMHI KOMIIO- [pUPYIOIUMU KOMIIO-TYPUPYIOIIMMHA KOM-FOITUMH  KOMITOHEH-
[MOHCHTAMH, HECHTaMH, OCYIIICCTB- [HEHTaMH, OCYIIECTB-[TOHCHTAMH, OCy-TaMH, OCYIIECTBJISATH)
OCYILLIECTBIISATh |IATh BBIOOP ChIpbe- [ISTh BBHIOOP CBHIPHE-IIECTBIATH  BBIOOPBHIOOP CBIPBEBBIX
BBEIOOP  CHIPbE-BBIX MATEPUAIIOB JIJIS [BBIX MATEPHAJIOB JUISACHIPHEBBIX MaTepHa-MaTepUaoB IS H3-
BBIX  MaTEpUa-U3TOTOBIICHUS O€-  [M3TOTOBJIICHUS ~ OC-I0OB IS W3TOTOBJIE-TOTOBIICHUS  OETOH-
OB ISl M3TO-TOHHOM CMECH Ha OC- [TOHHOH CMECH Ha OC-HHUS OETOHHOW CMECHHOM CMeCH Ha OCHOBE
TOBJICHHUSI  OE-HOBE TEXHHYECKOTO [HOBE TEXHHUYECKOTOHA OCHOBE TEXHHYE-TEXHUYECKOTO 3aJ1a-
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TOHHOM CMECHj3a/JlaHus, B COOTBET- [3aJaHUs, B COOTBET-CKOI'O 3aJaHMs, B CO-HHS, B COOTBETCTBUHU
Ha OCHOBE TEX-CTBHH C TPEOOBAaHHU- [CTBUM C TPeOOBAHU-OTBETCTBHU C TpebO-IC TpeOOBaHUSAMHU
HUYECKOTO  3a-SIMM CTaHIApTOB M  [IMH CTaHAApTOB HBAHUSMHU CTaHAAPTOBCTAHIAPTOB U TEXHU-
NaHus, B COOT-TEXHUYECKHX YCJIO- [TEXHUYECKHX YCJIO-H TEXHUUYECKUXHUECKUX YCIOBUH.
BETCTBUM C TpE-BUH. BHIA. YCIIOBHUI. CB0OOIHO OmIEepHUpY-
OOBaHHUSIMU OOyuaronuiics uC-  |YMEHHS OCBOEHBI, HO|eT IPpUOOpPETEHHBIMHU
CTaHIapTOB M| MBITHIBACT 3HAYM-  [JOIYCKAIOTCA HE3HA- [yMEHUSAMHU, IpUMe-
TEXHUUECKUX TeJbHBIC 3aTPy/AHE- [UUTENbHbIC OUIMOKH, HACT UX B CUTYalUAX
[YCIIOBUH. HUS IIPU pacu€Tax. |[HETOYHOCTH, 3aTPY- [IOBBILIEHHOU CIOXK-
HEHUs [IpU pacy€Tax. HOCTH.
BJ1a/1€Th: OOyuatonuiics He  |OOyvaromuiics Bna- (OOyuatomuiics ya- [(OOydaronuiics B
[pacueToM He-  [BIIaJICeT UJIM B HEO- [I€eT pacueToM HEe0O- CTUYHO BIIAJEET pac- [MOJHOM 00bEME BiIa-
00XOAUMBIX CTaTOYHOW CTETIEHU [XOJUMBIX IPOU3BOJI- [UETOM HEOOXOIUMBIX [I€ET pacueToM HeoO-
[IPOU3BOJI- BJIA/ICET PACYETOM  [CTBEHHBIX MOIIHO-  [IPOU3BOJCTBEHHBIX [XOIMUMBIX IIPOU3BOJ-
CTBEHHBIX HEOOXOIUMBIX MPO-  [CTEH I MPOU3BOA- [MOIIHOCTEN ISt CTBEHHBIX MOLIHO-
MOIIHOCTEN U1 M3BOJACTBEHHBIX CTBa OETOHHBIX CMe- [IPOU3BOACTBA Oe-  |cTell Uil IPOU3BOI-
[IPOU3BOJCTBA [MOIIHOCTEHN IS CE C HAHOCTPYKTY- TOHHBIX CMECEH C cTBa OETOHHBIX CMe-
OETOHHBIX CMe- [IPOM3BOJCTBA O€-  |PUPYIOLIMMH KOMIIO- [HAHOCTPYKTYPUPY-  (CEH ¢ HAHOCTPYKTY-
CCH C HAaHO- TOHHBIX CMECEH C  |[HEHTaMH 3aJaHHOIO [FOIMMH KOMIIOHEH- |[pUPYIOIIUMHU KOMIIO-
CTPYKTYpUpPY- [HAHOCTPYKTYpUpY- [00BbEMa U KauecTBa, [TaMH 3a/laHHOTO HEHTaMH 331aHHOTO

FOIIIIMU KOM-
[MOHEHTAMU 3a-
TaHHOT'0 00Be-
Ma U KayecTBa,
OIICHKY CYyIIe-
CTBYIOIIIUX
MTPOU3BOI-
CTBEHHBIX
MOIITHOCTEMN I
[IPOU3BOJICTBA
OETOHHBIX CMe-
ceil ¢ HaHO-
CTPYKTYpHUpPY-
FOIIIIMHU KOM-
[MIOHEHTAMHU

FOIIIMH KOMITOHEH-
TaMH 3aJJaHHOTO 00b-
eMa 1 KauecTBa,
OIICHKY CYILECTBYIO-
[ITUX IPOU3BO/I-
CTBEHHBIX MOIIHO-
CTEU JIJIs1 MPOU3BO/I-
cTBa OETOHHBIX CMe-
Ccell C HAHOCTPYKTY-
[PUPYIOIITIMH KOMIIO-
HEHTaMHU

OIICHKY CYIIECTBYIO-
LIUX MPOU3BO/I-
CTBCHHBIX MOII[HO-
CTEU JJIs1 IPOU3BO/-
cTBa OCTOHHBIX CMe-
CE C HAHOCTPYKTY-
PUPYIOIIMMH KOMIIO-
HeHTamu. O0yuaro-
IIMICS NCITBITHIBACT
3HAYNTECILHBIC 3a-
TPYIHEHHS TIPH MPH-
MEHEHUU HAaBBIKOB B
HOBBIX CUTYaIlUsX.

00BbeMa U KauecTBa,
OIICHKY CYILECTBYIO-
ITUX POU3BO/I-
CTBEHHBIX MOIIHO-
CTEU JIJIs1 MPOU3BO/I-
cTBa OETOHHBIX CMe-
Cell C HAHOCTPYKTY-
PUPYIOIIMH KOMIIO-
HeHTaMu. HaBbIkn
OCBOEHBI, HO JIOIYyC-
KAIOTCs HE3HAYUH-
TeJIbHBIE OLINOKH,
HETOYHOCTH, 3aTPY/I-
HEHUS TIPU TIPOBe/Ie-
HUW YKCTICPUMEHTOB.

00beMa U KauecTBa,
OLICHKY CYIIECTBYIO-
IUX MIPOU3BO/I-
CTBEHHBIX MOIIHO-
CTEW JIJIs1 IPOU3BO/-
cTBa OETOHHBIX CMeE-
cell ¢ HAHOCTPYKTY-
[PUPYIOIIIME KOMIIO-
HeHTaMd. CBOOOIHO
MPUMEHSIET OJTY-
YEHHEIC HaBLIKH B
CUTYaIUSX TTOBbI-
IIEHHOH CIIOKHOCTH.

®opMa NPOMEKYTOUYHOM aTTeCTAllUMU: 3a4eT.

[TpomexyTouHasi aTrTectanus o0yyaromuxcs B opme 3auéra MpOBOAUTCA IO pe3yibTa-
TaM BBIMIOJTHEHHUS BCEX BHJIOB YU€OHON pabOThI, MPEIyCMOTPEHHBIX y4eOHBIM IUIAHOM IO JIaH-
HOM JUCHUIUIMHE (MOAYIIO), IPU ATOM YUUTBIBAIOTCS PE3yJbTaThl TEKYIIETO0 KOHTPOJISI yCIieBa-
eMOCTH B TeueHue cemecTpa. OleHKa CTENEHN JOCTUKEHHS 00YJarOIIUMUCS TUIAHUPYEMBIX pe-
3yJlbTaTOB OOYYEHHS MO JUCIHUILIMHE (MOYIII0) MPOBOAUTCS METOAOM 3KCHepTHOM oueHkH. 1o
WUTOTaM MPOMEKYTOYHOU aTTECTAllMU MO JUCHUIUIMHE (MOIYIIO) BBICTABIISIETCS OLICHKA «3a4Te-

HO» HUJIN «HE

3a4TCHO).

MIxaJnaa one-
HUBaHHUSA

Onucanune




BrimonHeHBI Bce BUBI y4eOHOH pabOThI, MPEIyCMOTPEHHBIC YU4EOHBIM TIja-
HOM. CTyIEeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHHI, HAaBBIKOB,
MIPUBEACHHBIX B TaOIUIaX MOKa3aTelel, onepupyeT NpuoOpeTeHHbIMH 3Ha-
3auTeHo HUSMH, YMEHUSMHU, HAaBBIKAMH, MPUMEHSIET UX B CHUTYAIHSIX MOBBIIICHHON
cioxHocTd. [Ipu 3TOM MOryT OBITH JOIYIIEHbl HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYJHEHUS MPHU aHATUTHYECKUX OIepalusX, MepeHoce 3Ha-
HHUI 1 YMEHU HA HOBBIE, HECTAHJAPTHHIE CUTYaIIUH.

He BemonHen onun wim 6osiee BUIOB Y4eOHON paOOThI, IPETYCMOTPEHHBIX
yLI€6HBIM IIJIAHOM. CTYI[GHT ACMOHCTPUPYCT HCHIOJHOC COOTBCTCTBUC 3HA-
HUM, YMEHUH, HaBBIKOB, NIPUBEACHHBIX B TAOIUIIAX MOKa3aTeNIeH, MTOMmycKa-
He 3auTeHo | I0TCS 3HAYMTENbHBIC OIMIMOKHU, MPOSIBISETCS OTCYTCTBHE 3HAHUM, YMEHHIA,
HaBBIKOB IO PsAy TOKa3aTeNei, CTYICHT HWCIBITHIBACT 3HAUMTEIbHBIC 3a-
TPYIHEHUS IIPYA OIIEPUPOBAHNH 3HAHUAMU U YMEHUAMU IIPU UX IIEPEHOCE HA
HOBBIC CUTYaIlUH.

DoHIbI OLIEHOYHBIX CPEACTB MPeACTABJIEHbI B PWJIO:KeHUH 1 k paGoueil mporpamme.
7. Y4eOHO-MeTOoAMYECKOEe U HH(POPMALMOHHOE 0O0eceyeHUue TUCIHILINHBI.

a) OCHOBHAsl JINTepaTypa:

1. Cunopos B.M., Ycrunora 10.B., Hukudoposa T.I1. Obmas xumus. Y4eOHHUK aJIs
BY30B. — M.: M3narensctBo ACB, 2014. — 440 c.

2. Hazapos B.B. Komnounnas xumus. Yaednoe nmocodue. — M.: [leJIu mmtoc, 2015. —
250 c.

3. Hazapos B.B. [Ipaktukym 1 3ajaqHiK 10 KOJUTOMTHOW XUMUHU. [[OBEpXHOCTHBIC SIB-
JIEHUS. U JHUCIEepPCHBIC CUCTEMBL. YdeOHoe mocobue st By3oB — M.: UKIl «AkamemkHura',
2007.-374 c.

0) 1OMOJIHUTEIbHASA JIUTepaTypa:

1. Bemux B.B., Kuenckas K.M. ®usnueckas u KoutougHas XuMus. YueOHuk. — M.: 13-
JaTeNbCKUM LEeHTp «Akanemus», 2015 — 288 c.

2. buxbay M. . HanoTexHOM0THH B TPOU3BOJICTBE IIeMeHTa: MOHOTpadus — M.: 13-
IaTenbCcTBO MOCKOBCKOTO MHCTHTYTa MaTepuanoBeneHus U 3¢ ¢GeKTuBHbIX TexHosorui, 2008.
- 767 c.

3. barpakos B.I'. MoguduuupoBannsie 6eronsl. Teopust u npakrtuka. — M., 1998. —
768 c.

B) IPOrpaMMHOe o0ecriedeHne U HHTEPHeT-Pecypchbl:

[IporpammHuoe obecrieuenre — TuieH3noHHbIe TTporpammel JInpa-10.2; AutoCAD.

Ne norosopa. Ha3zBanusa koJu1eKnuii
Ne DJIeKTPOHHBIH pecypc Cpoxk aeiicTBus
n/n A0CTYyHa

1. OBC «IQliby Horosop Ne 73 ot OO6pa3oBaTeabHbIC U MPOCBETH-
(www.iglib.ru) 15.12.2011 ¢ OOO | Tenbckue U3AaHUS IO PA3TUIHBIM
«WHTerpatop aB- OTpaciisiM 3HAHUS

TOPCKOTO TIpaBay
Cpok — ¢
15.12.2011 no
15.12.2012

Horosop Ne 86 ot
23.11.2012 Cpox —
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¢ 15.12.2012 no
15.12.2013

Jorosop Ne 7 ot
01.02.2014 Cpoxk —
¢ 01.02.2014 o
31.07.2014

ObC «M3nateanpcTBa JIauby
(e.lanbook.com)

JHorosop Ne 11-03-
03/15 ot
17.03.2015 Cpok —
¢ 24.03.2015 mo
23.03.2016

Jorosop Ne 11-04-
03/15 ot
17.03.2015

Cpok —c
24.03.2015 no
23.03.2016

Jorosop Ne
312/2016 ot
02.03.2016

Cpok —¢24.03.2016
1o 23.03.2017

Horoop Ne 73-
MII-23-EIl/17 ot
28.05.2017. Cpoxk -
¢ 02.05.2017 mo
01.05.2018

JocTyn K KOJUIEKIUSIM « DKOHO-
MHKa 1 MEHEJDKMEHTY - U3/1a-
TenbcTBO «KHOPye», nznarens-
CTBO «MDJINHTA»

NHXeHepHO-TEXHUUECKUE HAYKU
— U31aTeNbCTBO « MaIMHOCTPO-
eHue», uzgaresnbctso MI'TY um.
H.J. baymana, u3atenbCcTBO
Cankr-IlerepOyprekoro moJim-
TEeXHUY€CKOI0 YHHBEPCHUTETA,
n3narenbctso COY

NHxeHepHO-TEXHUYECKHE HAYKU
— U3parensctBo « MAIMHOCTPO-
eHuey;

HHXeHepHO-TEXHUUECKUE HAYKU
— Uznmarenscteo MI'TY um. H.D.
baymana;
NHXeHepHO-TEXHUYECKHE HAYKU
— U3narenbcTtBO « PU3MATINTY,
DKOHOMHKA U MEHEIHKMEHT — 13-
naTeIbLCTBO «DJIUHTA»

HHXeHepHO-TEXHUUECKUE HAYKU
— N3parenbctBO « MaIMHOCTPO-
eHHe»;
NHXeHepHO-TEXHUYECKUE HayKH
— N3narenscteo MI'TY nm. H.DO.
baymana;
NHXeHepHO-TEXHUUECKUE HAYKU
— N3narenbcTBO «DHUIMATINTY,
DKOHOMHKA U MEHEJKMEHT — W3-
JaTeNbCTBO «DIIMHTA»
NHXeHepHO-TEXHUUECKUE HAYKU
— U3narensctBO «JIaHb»

U 38 KHUT U3 JPYTUX pas3/iesioB
OBC
(cM. calfT yHUBepCHUTETA, pa3zel
OoubMoTeKa)

Hoctym k 10 moJHOTEKCTOBBIM
AIIEKTPOHHBIM U3JaHHSIM U3 pa3-
HBIX KOJUICKIIUH (CM. CalT yHHU-
BEPCHUTETA, paszien OuOInoTeKa)
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JHorosop Ne 4-
08/2017 ot
02.08.2017 Cpoxk —
¢ 02.09.17 o
01.05.2018

ObC «Kuurad®oumgy»
(www.knigafund.ru)

Jorosop Ne EII-
1502-01 ot
27.02.2015 ¢ OO0
«entp nudposoi
TUCTPHOYLIUN
Cpok — ¢
01.03.2015 no
29.02.2016

Horosop Ne VII16-
0301 ot 10.03.2016
¢ OO0 «/lupekt-
Menua» Cpok —
01.04.2016 o
31.03.2017

Horosop Ne 144-
MII-223-EIl ot
05.07.2017 ¢ OOO
«/Iupexr-Menuay.
Cpok — ¢ 29 mas
2017mo 28 mas
2018

Komnexknusa usz 156293 u3nanunii

Komnexuusa uz 1722405 u3zgauuii

Komneknus n3 179342 uszpanuii

9BC «ZNANIUM.COM»
(www.znanium.com)

Jlorosop Ne 3-08/17
ot 01.08.2017 ¢

Hoctyn k 14 NOJTHOTEKCTOBBIM
U3JIaHUSM U3 Pa3HBIX KOJUIEKIUI

000 «3HAHU- (cM. calfT yHUBepCHUTETA, pa3zel
YM». Cpok — ¢ O6ubMoTeKa)
01.08.2017 no
30.07.2018
DBC «FOPAUT» Horosop Ne 14- Hoctym k 17 mOTHOTEKCTOBBIM
(www.biblio-online.ru) 99/2017 ot U3JIAaHUSM U3 Pa3HBIX KOJUICKIUI

25.07.2017 ¢ OO0
«DJIEKTPOHHOE U3-
JaTeNbCTBO
FOPAITY. Cpox —
¢ 01.09.2017 o

31.08.2018
Hayunas anexTpoHHas | CBOOOIHBIIMA 1134165 nayunbIx cTaTeit
oubmuoreka «KUBEPJIE- | moctymn
HUHKA»
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(www.cyberleninka.ru)

OBC «Polpred»
(polpred.com)

ITocTosHHEBINI
JOCTyI

0630p CMU (apxuB myOauKammia
3a 15 ner)

Hayunas snekTpoHHas
oubmmoreka e. LIBRARY.ru

ITocTosHHEBINI
JOCTyI

3800 HaMMEHOBAHHMI1 )KYpHAJIOB B
OTKPBITOM JIOCTYIIE

PedeparuBnas HaykomeTp-
puyecKasi JJIeKTpoHHas 0a-
3a TaHHBIX «Scopusy»
IMonHoTekcToBas 0a3a gaH-
HBIX JJIS TTIOMCKA WHKEHEP-
HOW WHpOpPMAIMU U TIOJ-
JNEP)KKHA TIPUHATHS HWHXKE-
HEPHBIX peueHuin
«Knovel»

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

C 10 wumroms 2016
mo 31 mas 2017
HoroBop No
146 _MII-223-
EIl/17 ot 07 wuronsg
2017. Cpox — ¢ 01
miousg 2017 mo 31
mas 3018

Hoctyn x pedepaTuBHON HAYKO-
METPUYECKOM IEKTPOHHOMN Oa3e
JIAHHBIX «Scopus»
(http://www.scopus.com)
Hoctym k 6a3e nanubix «Knovel»
(http://www.knovel.com)

10.

[latrenTHas ©Oa3za HaHHBIX
Questel Orbit

CyOnuieH3nOHHBII
norosop Ne
Questel/163 ot
01.03.2016 c ®I'BY
«I"ocynapcTBeHHas
nyOJInYHass Hay4YHO-
TexHHueckas 6uo-
nuoreka Poccuny
Cpok ¢ 04 anpens
2016 mo 31 nexabps
2016

CyOnuieH31nOHHBIN
norosop Ne
Questel/129 ot
09.01.2017 1. ¢
OI'bY «l'ocynap-
CTBEHHAs MyOIu4-
Has Hay4YHO-
TeXHU4IeCcKast 61o-
ymoTeka Poccum»
Cpoxk -

o 31 gexabps 2017

Joctym k mateHTHOU 0a3e JaH-
HbeIX Questel Orbit

11.

JlocTyIl K 27IEKTPOHHBIM
pecypcaM M34aTeNnbCTBa
SpringerNature

ITucemo B PI'BOY
«Poccuiickuit ®onn
OyHAAMEHTAIBHBIX
Wccnenosanuii» ot
03.10.2016 Ne 11-
01-17/1123 ¢ npu-
JIO)KEHUEM
C01.01.2017 - bec-
CPOYHO

SpringerJournals;
SpringerProtocols;
SpringerMaterials;
SpringerReference;
ZbMATH;

Nature Journals

12.

CnpaBouHas MOUCKOBas
cucreMa «TexakcnepT»

be3 nmoroopa

Hopwmsl, mpaBuiia, cTaniapTsl 1
3aKOHO/IATENIbCTBO MO TEXHUYE-
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http://www.scopus.com/
http://www.knovel.com/

| | | | cKOMy peryIupoBaHHIO

8. MaTepuajibHO-TeXHHYECKOEe o0ecneyeHue AN CIUUIINHBI.

Cnernmanu3upoBaHHast yueOHas naboparopus kadenpsl «IIpoMblieHHOE W TpakIaH-
CKO€ CTPOUTENbCTBO» Ayn. AB2224, xotopas ocHamieHa: 3aekTpoHHbie Bechl EK-300i 1 mmr.;
HabOp MEPHBIX COCYIOB | KOMILJIEKT; TEPMOMETPBI PTYTHBIE 5 IIT.; CTATUYECKUN TIIOTHOMEp ISt
onpeneneHus: kauectBa yruiotHenus rpyHTa CITI-1M 1 mr.; menerpomerp rpynrosoit I11-1 1
IIT.; AMHAMHUYECKUH miuoTHoMep yHuBepcaibHbId JIIY-1Y 1 mr.; mkad cymmibHbed yuyeOHbINH
«anektporpudop» 1 mr.; neur mydenpHas 1 mr.; kommiekT cut s rpynToB KII-131 1 xom-
IUIEKT; KOMIUIEKT CUT JJISl 3allOJHUTENeH | KOMIUIEKT; IpuOOp KOMIIPECCHOHHBIA HACTOIbHBIN
[TKII-10 1 mr.; npucnocoOienue uis BOJIOHACHIICHUS TPyHTOB mnepen komnpeccuerd T1BK 1
mT.; u3mepurenb cuibl udposoit UCL] 1 mT.; Bechl anexktporHsie [1Bm-3/15 1 mr.; [Ipubop
craggaptHoro ymiotHenus [ICY 1mr.; 6ans komOmHUpoBaHHas JabopaTopHas yueonass bKJI-M
1 mrr.; mpecc ucnbitatenbHbii [IP17262 «BHUP» 1 mit.; [Tpubop Buka 5 mr.; [Ipubop ans ompe-
JIETICHUST TIOJIBFPKHOCTH OCTOHHOW CMecCH 2 IIT.; Ha0op THPh | KOMIUIEKT; (GOpMBI 711 KYOHKOB
10x10x10 5 mT.; 0O6pa3isl CTPOUTEITBHBIX MAaTEPUATIOB.

JlBa crmenuanu3upOBAHHBIX YUEOHBIX KiIacca C MPE3CHTAIMOHHBIM M HHTEPAKTUBHBIM
obopynoBanuem Kadeapsl «[IpoMbllluIeHHOE M TPaKIaHCKOE CTPOUTEIbCTBO» ayd. AB2218 u
AB2224, ocnamenne AB2218: Jlocka uHTepakTtuBHas Legamaster e-board, mocka mapkepHasi,
9KpaH ISl IPOEKTOpa, MapThl (45 mocaaouHbIX MecT); ocHalmienue AB2224: nacreHHas 1ocka,
napthl (20 mMOCaOYHBIX MECT), OOJIBIION PKpaH JJIA MPOCKTOPA, MPOCKTOP MYJIbTHMEIHINHBINA
BENQ PB6110, kommbroreps! B koJi-Be 20 mmIT.

9. MeToanuyeckne peKOMEHIAIUU IJIA CAMOCTOSATEIbHON padoThI CTYAeHTOB

Meroanueckue peKOMEHJAMHU ISl CTYACHTOB IO OCBOCHUIO TUCUMIUIMHBI «HaHOTEXHO-
JIOTUU B MPOU3BOJICTBE CTPOUTEIIBHBIX MAaTEPUATIOBY.

[lenb METONMYECKUX PEKOMEHAAIINNA

- 00eCIeYnTh CTYICHTY ONTUMAIIBHYIO OPTaHU3AIMIO MPOIecca N3YUICHUS JUCIUILINHBL,
a TaK>Ke BBITIOJTHEHUS Pa3IUYHbIX (POPM CaMOCTOATEIHHONU PabOTHI.

9.1. Meronnueckne peKOMEHAIMH 110 U3YUYEHUIO JUCIUILINHBI

CryneHtaM HEOOXOUMO O3HAKOMUTHCS:

- C coliepkanueM pabodeit mporpaMMmbl aucuuIIuHb! (nanee -PI1/T), ¢ nensmu u 3amava-
MU JUCLUUIUIMHBI, €€ CBA3SMU C IPYTMMH JUCIHUIUIMHAMU 00pa30BaTeIbHOU MPOrpaMMBbl, METO-
JTUYEeCKUMH pa3padOTKaMu 0 TaHHOW JUCHIUILINHE, MMEIOIIUMHUCSI Ha 00pa30BaTeIbHOM MOpTa-
nie u caiite kadenpsl, ¢ rpaguKOM KOHCYIIbTAIIUH TIpernoiaBaresneii kKageapsl.

9.1.1. Pexomenaanuu no noAroToBKe K JIEKIMOHHBIM 3aHATUIM

(TeopeTH4eCKui Kypc)

N3ydyenne TUCHUIUIMHBI TPEOYET CHCTEMaTHYECKOTO U TOCIEI0BATEIHHOTO HAKOTUICHHUS
3HaHUH, CIIE0BATENbHO, TPOMYCKHU OTJAEIBHBIX TEM HE TO3BOJISIOT

rI1yOOKO OCBOMTH MpeaAMeT. IMEHHO 1M03TOMY KOHTPOJIb HaJl CUCTEMaTHUECKOW paboTon
CTYJCHTOB BCET/1a HAXOUTCS B LICHTPE BHUMaHUS Kadeapsl.

CryneHraMm HEOOX0IUMO:

- Tepes KaKJIoi JIeKIuel mpocMaTpuBaTh pabouyio IporpaMMy IUCHUIUIMHBI, YTO 03-
BOJIUT COKOHOMUTH BpEMsi Ha 3alIUChIBAHUE TEMBbI JICKIIUU, €€ OCHOBHBIX BOIIPOCOB, PEKOMEHTY-
€MOM JIUTepaTyphl;

- Ha OT/ENbHBIC JIEKIUUA MPUHOCUTH COOTBETCTBYIOIINUN MaTepuan Ha OyMaKHBIX HOCH-
TeJISIX, MPECTABICHHBIN JEKTOPOM Ha MOPTaie WIM MPUCIAHHBIA Ha «3JIEKTPOHHBIA MMOYTOBBIN
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SIIAK TPYMIBD» (Tabyiuibl, rpaduku, cxemsbl). JJaHHBIA MaTepras OyJeT oXapaKTepu30BaH, Mpo-
KOMMEHTHUPOBaH, JIONIOJHEH HETIOCPEICTBEHHO Ha JICKIIHH;

- Iepesl oYepeaHoN JeKuel Heo0X0MMO MTPOCMOTPETh MO0 KOHCTIEKTY MaTepuai Mpebl-
nyuient sekmun. [Ipu 3aTpyqHEeHUSX B BOCIPUATHN MaTepuana ClielyeT 0OpaTUThCS K OCHOBHBIM
JTUTEepaTypHBIM HCcTOYHUKAM. Eciu pazoOpaThcs B MaTepHalie onsiTh HE yAaloCh, TO 00paTUTECh
K JIEKTOPY (10 TpaduKy ero KOHCYJIbTALNUN) UM K MPENOoIaBaTeNi0 Ha MPAKTUICCKUX 3aHATHIX.
He ocTaBnsiiTe «0enbIxX MATEH» B OCBOCHUHU MaTepHalia.

9.1.2. PexomeHaanuy 1o NOAroTOBKE K MPAKTUYECKUM (CEMUHAPCKUM) 3aHATHUSAM.

CryneHTam cieayer:

- IPUHOCUTH C COOOM PEKOMEHJOBAHHYIO MPEIOAaBaTeNIeM JIUTEPATYPy K KOHKPETHOMY
3aHSTHIO;

- 710 OYEPETHOTO MPAKTUYECKOTO 3aHATUS MO0 PEKOMEHIOBAaHHBIM JINTEPATYPHBIM HCTOY-
HUKaM MpopaboTaTh TEOPETUUECKUI MaTeprall, COOTBETCTBYIOIEH TEeMbl 3aHATHUS;

- MIPU MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM CIEIyeT 00s3aTeNbHO HCIIONB30BaTh HE
TOJIBKO JIEKIIMH, YIEOHYIO TUTEPaTypy, HO 1 HOPMAaTUBHO-TIPABOBBIEC AKThl U MaTepUaJIbI IPaBO-
MPUMEHHUTEIHLHON MTPAKTUKU;

- TEOPETHUYECKUN MaTepual ClieyeT COOTHOCUTh C MPAaBOBBIMU HOPMaMH, TaKk Kak B HUX
MOTYT OBITh BHECEHBI U3MEHEHHUSI, JIOMOHEHUS, KOTOPBIE HE BCET/Ia OTPAKEHBI B yUeOHOU JTUTe-
paType;

- B Hauaje 3aHATUN 3a7aTh MPEMOAABATEI0 BOMPOCH 110 MaTepHaly, BbI3BaBIIEMY 3a-
TPYJHEHHS B €r0 MOHUMAaHUHU U OCBOCHUU IIPU PEILICHUU 3ajad,

3aJIaHHBIX JJIS1 CAMOCTOSITEILHOTO PEIICHHS;

- B X0JIe CEMHMHAapa /1aBaTh KOHKPETHbIE, YETKHE OTBETHI IO CYIIECTBY BOIIPOCOB;

- HA 3aHATUHM JOBOJUTH KAKIYIO 33/1ady JO0 OKOHYATEIHHOTO PEIICHUS, IEMOHCTPUPO-
BaTh MOHMMaHUE MPOBEICHHBIX PAacueTOB (aHAJIM30B, CUTYAIHii), B Clly4ae 3aTpyJHEHUNH 0Opa-
IaThCsl K MPEIo/1aBaTeio.

CryneHrtaM, NPOMYCTUBIINM 3aHATHs (HE3aBUCUMO OT MPHUYMH), HE UMEIOIINE MTUChMEH-
HOTO PEUICHUS 3a7]a4 WU He TIOJrOTOBUBIIHNECS K JAHHOMY MPAKTUIECKOMY 3aHSATHIO, PEKOMEH-
JyeTcsl HE MO3XKe YeM B 2-X HEJETbHBIA CPOK SBUTHCSA Ha KOHCYJBTAIMIO K MPENOoAaBaTeso U
OTYUTATHCS TIO TeMe, M3yuyeHHOU Ha 3aHATHU. CTYACHTHI, HE OTUMTABIIHECS IO KaXI0H HE Mpo-
paboTaHHOW UMM Ha 3aHATHUAX T€ME K Havally 3a4eTHOM CECCUH, YITYCKalOT BO3MOKHOCTH MOJTY-
YUTh MOJIOKEHHBIE OaJUIbI 32 paboTy B COOTBETCTBYIOIIEM CEMECTPE.

9.2. Metoauyeckue peKOMEHIAIMN TI0 BBITIOJIHEHUIO PA3IMYHBIX (DOPM CaMOCTOSTEIb-
HBIX JOMAITHHUX 3aaHuI

CamocTtosTenbHas paboTa CTyIEHTOB BKJIIOYAET B ce0sl BBIIOJIHEHUE PA3IUYHOIO poja
3aJlaHui, KOTOpPhIE OPHEHTUPOBAHBI HA OoJiee TIyOOKOE yCBOGHHE MaTepHalia M3y4aeMou Iuc-
nurIuHEL [lo kax o TeMe yueOHOM AUCITUIUIMHBI CTYACHTaM IpeajiaracTcs epevueHb 3aJaHui
JUTSL CAMOCTOSITEIBHON PaOOTEHI.

K BbIONHEHHIO 3aaHUM JUIsI CAMOCTOSITEIIBHOW PaOOThI MPEIBSBISIOTCS CICTYIOITHE
TpeOOBaHUs: 3aaHUSI JOKHBI UCTIONHATHCS CAMOCTOSITEIHHO M TPEJCTABIATHCS B YCTAHOBJICH-
HBIM CPOK, a TAKXKE COOTBETCTBOBATH YCTAHOBJIEHHBIM TPEOOBAHUSAM MO 0(OPMIICHHIO.

CryneHTaM cleayeT: pyKOBOJCTBOBATHCS Tpa)KOM CaMOCTOSITETTLHOM padOoTHI, Ompee-
neranbiM PITT.

10. MeToanueckue peKOMeHIAUM JIJIsl IPenoaaBaTeIs

ATTeCTallMOHHBIE UCIIBITAHUS MPOBOAATCS MPENOJABATEIEM, BEAYIIUM JIEKIIHOHHBIE 3a-
HATHS TI0 TaHHOM JucuuruinHe. [IpucyTrcTBre NoOCTOPOHHUX JIUIL B XO/€ MPOBECHUS aTTECTAlIN-
OHHBIX UCHBITaHUI 0€3 pa3pelleHrs peKTopa WM MPOPEeKTopa He JOMycKaeTcs (3a UCKIIOYEHU-
€M pabOTHUKOB YHUBEPCHUTETA, BBHITIONHSIONUX KOHTPOIUPYIONUe (PYHKIIUHA B COOTBETCTBUU CO
CBOMMH JTOJKHOCTHBIMH 00SI3aHHOCTSAMH). B ciiydae oTCyTCTBHS BeAyIIEro MpenojaBaTesis aT-
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TE€CTAlMOHHBIE UCIBITAaHUS MPOBOJATCS MPENOAABaTEIEM, HA3HAUYECHHBIM ITHCbMEHHBIM pacIio-
psbKkeHueM 1o kadenape (CTpyKTypHOMY IOJIpa3/IeIeHHUIO).

WMHBanmuIpl 1 1uUa ¢ OrpaHUYEHHBIMU BO3MOXXHOCTSAMH 3/I0POBbsI, UMEIOIINE HAPYIICHUS
OMOPHO-/IBUTATENIBHOIO allapara, AOMYCKAIOTCS HAa aTTECTAllMOHHbBIEC HCIIBITAHUSI B CONMPOBOX-
JIEHUU ACCUCTEHTOB-COMPOBOKIAIOIIMX.

Bo Bpems arTecTallMOHHBIX HMCIBITAaHUN OOydalomIMecs MOTYT I0JIb30BaThCs MPOrpam-
MOH y4eOHOH TUCIUILIMHBI, @ TAK)Ke C pa3pelieHus MperoaBaTeis CIPaBOYHOW M HOPMAaTHB-
HOH JINTEPaTypOH, KaJIbKYJISATOPAMH.

Bpems monrotoBku oTBeTa MpHU cave dK3aMeHa B YCTHOM (hopMe JOJIKHO COCTABIIATh HE
MeHee 40 MUHYT (110 JKeTaHWI0 00YYarOIIerocss OTBET MOXKET OBITh JOCPOYHBIM). Bpemst oTBeTa
— He 6onee 15 MuHyT.

[IpenonaBaTenio nMperoCcTaBisieTcs MPaBo 3a/1aBaTh 00YUYAIOIIUMCS JJOMOJHUTEIbHBIE BO-
IIPOCHI B paMKax MpPOrpaMMbl JUCHUILIMHBI TEKYIIErO CEMECTpa, a TAKKE, IOMUMO TEOpETHYE-
CKHX BOIIPOCOB, JaBaTh 3a/1a4d, KOTOPbIE N3YYAJIUCh HA MPAKTUYECKUX 3aHATUIX.

Cnaue 3aueTa JOHKHO MPEAIIECTBOBATh BBINOJHEHNE KOJUIOKBAYMA.

[Iporpamma cocraBiieHa B cooTBeTCTBUU ¢ DenepanbHBIM TOCYIapCTBEHHBIM 00pa3oBa-
TEeITBHBIM CTAHJIAPTOM BBICIIETO 0Opa3oBaHus 1o HampasiaeHuto moarotosku 08.05.01 Crpou-
TeJbCTBO YHUKAJIBHBIX 31aHUH U COOPY/KEHUI.

IIporpammy cocraBuI:
JloueHT, KaH/I. TEXH. HAyK /YO.B. Ycrunosal

[Iporpamma yTBepkaeHa Ha 3acegaHuu Kadenpsl «[IpombIIUIEHHOE M TPaskAaHCKOE
CTPOUTEIBCTBO» «___» 2019 r., mpoTokoi Ne

3aBeayronuii kadenpoit
JIOLICHT, KaH/. TeXH. HAyK /A H. aiites/
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Ipunoxenue 1
K paboueii mporpamme

MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHMS POCCUMCKOM ®EJEPALINUN

®EJIEPAJIGHOE F'OCYJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE YUPEX/IEHUE BBICLLIETO OBPA3OBAHIS
«MOCKOBCKMI MOJAUTEXHUYECKUI YHUBEPCUTET»

(MOCKOBCKM ITOJINTEX)

Hampasnenue noarotosku: 08.05.01 CTpouTenbCcTBO YHUKAIBHBIX 3MaHUN M COOPYKEHUH
OII (mpodmiib): «CTPOUTETHCTBO BBICOTHBIX M OOJBIIETPOJICTHBIX 3/IaHUNA U COOPYKEHUI»

®dopma 00yueHHs: OUHas

Bun npodeccronanshoii gesrensHoctu: (B coorBerctBuu ¢ ®I'OC BO)

Kadenpa: [IpomelnieHHOE ¥ TPaKIaHCKOE CTPOUTEIBCTBO

®OH/JI OLIEHOYHBIX CPEJICTB

MO TUCHUTIJINHE

«HaHOTEXHOJIOTUH B MPOU3BOJACTBE CTPOUTE/ILHBIX MAaTCPUATIOB>»

Cocrag: 1. ITacnopt (hoHa OIIECHOYHBIX CPEACTB

2. OnucaHue OLEHOYHBIX CPEJCTB:

- MOKa3aTeab YPOBHs c(hOPMUPOBAHHOCTH KOMIIETEHIIHIA;
- IepeYEeHb OIIEHOYHBIX CPECTB MO AUCLUILINHE

Cocrasuresn: JloneHnT, kana. TexH. Hayk [O.B. YcrunoBa

Mocksa 2019 rog
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IIpunoxenue 2
K paboueil nporpamme

Hepeqeﬂb OILICHOYHBIX CPEACTB MO JUCHUILJINHE

HaunmenoBanue
OIIEHOYHOTO Cpel-
CTBa

Kpartkas xapakTepucTHKa Ol[eHOY-
HOT'O CpEeACTBA

[IpencraBnenue oneHou-
Horo cpenctBa B DOC*

Yernsiit onpoc (YO)

J{MTakTUYEeCKU KOMILUIEKC, IpeaHa-
3HAUYEHHLIA [UIT CaMOCTOSITEILHOU
paboThl 00yUaroNIerocss U MO3BOJISIO-
Ml OIEHWBATh YPOBEHb YCBOCHUS
UM y4eOHOT0 MaTepuaa.

[IpuMepHBIE BOIPOCHI YCT-
HOTO oIpoca

KomnokBuym

X)

CpelcTBO KOHTpOJISI YCBOEHHS y4eO-
HOrO Marepuajia TeMBbl, pasjena WIN
pa3aeiaoB  TUCHUIUIMHBI, OpPraHU30-
BaHHOE KaK y4eOHOEe 3aHSATHE B BHUJE
cobece10BaHuUs I€AarOrn4ecKoro

Bomnpocs! o Te-
Mam/paszzaenamM JUCIUTITUHBI

3auer (3)

CpelcTBO KOHTPOJIS,, OPraHU30BaHHOE
KaK crienuanbHas Oecela remarormue-
CKOr0 paOOTHHKA C OOyYaroIIuMcsl Ha
TEMBI, CBSI3aHHBIC C U3y4aeMOM JAHUCIH-
[UIMHOW, W PACCYMTAHHOE Ha BBIACHE-
HUEe 00beMa 3HAHUHM 00yUaIOIIErocs Mo
OTIpENIeIICHHOMY pa3lieiny, TeMe, Mpo-
oneme u T.. CpeAcTBO NPOBEICHHUS
POMEKYTOYHOW aTTeCTallMd TI0 pe-
3ylbTaTaM BBITIONHEHUS BCEX BHJIOB
yaeOHON pabOThl B TEYCHUHU CEMECTpa
C TPOCTABJICHHEM OILICHKH <«3aYTCHO»
VI «HE 3a4TECHOY.

Bompocs! k 3auery

*)- Bonpocs! K KOJUIOKBUYMY H 3a4eTy npuBeneHbl B [Ipunoxennn 4
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MOKA3ATEJb YPOBHA C®OPMHUPOBAHHOCTHU KOMIETEHIINIA

HaHoTexHoJ0ruu B NMPOU3BOACTBE CTPOUTECJIBbHBIX MATCPHUATIOB

OI'OC BO 08.05.01 «CTpouTe/ibcTBO YHUKAJIBHBIX 31aHUH U COOPY KEeHMIi»

B nporiecce 0cBOeHUS TaHHOM TUCHUIUIMHBI CTYACHT (DOPMUPYET U IEMOHCTPUPYET clieAyrolire npodeccunoHalbHble KOMIETEHIHMH!

KOMIIETEHIIUU IlepeyeHb KOMIIOHEHTOB Texnonornsas |Popma one- | CreneHu ypoBHell 0CBOCHHMS KOMIIETECHIUI
HNupexce ®opmyMpOBKa (¢opMHpOBaHUS | HOYHOIO
KOMITeTeH N cpeacrsa
OIIK-8 |CriocoOeH NpuMeHSTh CTaH- BHATH: mekmus, camoctos- (YO, K, 3 lba3oBbIii ypOBEeHb:
IMapTHBIC, OCBaHBaTh M BHEJ-  [CTPOCHHE BELIECTBA B KOJUIOMAHO-TEbHAs paborta,
PSITh HOBBIE TEXHOJIOTUH PAabOT |[TUCTIEPCHOM COCTOSIHHM, BJIMSHUCIPAKTHYESCKUC -BIIajieeT HABLIKAMU PaGOTHI ¢ HIEKTPOHHBIMHA TabIHLAMH,
B 00/IACTH CTPOUTENIBCTBA, CO- (M0 CTPYKTYpPEI Ha (usHuCCKHE MBAHATHS COCTaBJIEHHEM OTYETOB B 00J1aCTH MPOhECCHOHANBHOM aes-
BEPILICHCTBOBATH MPOM3BOA-  [XUMHYECKHE CBOWMCTBA  COOTBET- Te T HOCTH.
CTBEHHO-TEXHOJIOTUUECKHIA CTBYIOILX MaTepPHAaJIOB.
[POLIECC CTPOHUTEIBHOTO IIPO- [yMETh: 5 MoBEMMeHHE ypoBeHDb
M3BOJICTBA, pa3padaTbiBaTh U  [IPOrHO3MPOBATh CBOWCTBA KOJLJIO-
OCYIIECTBIISATH MEPOTIPUATHSL  [MHO-JUCIIEPCHBIX  (HAHOIUCIIEPC-
KOHTPOJISt TEXHOJIOTHYECKUX  [HBIX) MATEPUAJIOB, MCXOJAS U3 WX "BIIaZIceT PasHEIMK criocodamu c6opa, 06paboTku 1 mpen-
HPOLIECCOB CTPOHTENBHOTO CTPYKTYPbI Hl XHMHYECKOTO COCTABA. CTaBJIeHUs MH(OPMALINY 10 UCTIONH30BAHHUIO YHUBEPCATbHBIX
[POM3BOICTBA, 1O OOECTIeue-  BAATETH: M CHIeHMATU3HPOBAHHBIX TPOTPAMMHO-BBIYHCIIUTEIbHBIX
HHIO IPOM3BOJCTBEHHO U 9KO- [IPOCTEHIINMH HABBIKAMH 3KCIEPH- KOMILICKCOB,
lornueckoi 6e3omacHoOCTH MEHTAIBHOTO aHal3a CBOWCTB KOJI-
UIOUIHO-XUMHYECKUX CUCTEM. - YMECT IPUMCHATH CUCTEMbBI AaBTOMATU3UPOBAHHOTO IIPOCK-
TUPOBaHMUSI, CTAHJAPTHBIX [TAKETOB aBTOMATU3ALMU HCCIIE/I0-
BaHHUH M PAKTUYECKUX Pa3paboOToK.
IK-4 |CrocobeH omnpenensTs He00X0- BHATh: mexrst, camoctost- (YO, K, 3 lba3oBbIii yPOBEHb:

IMUMBINA TEXHOJIOTMYECKUH TIPO-
[ecc, MaTepHajIbl ¥ IPOU3BO-
CTBEHHBIE MOIITHOCTH IS TIPO-

M3BOJICTBA OETOHHBIX CMecel ¢

HAHOCTPYKTYPUPYIOIIMMU KOM-
[MOHCHTAMU

HOPMHPYEMBbIC MTOKA3aTeIM Ka4eCTBa
OcToHa ¥ OCTOHHBIX CMECEH B COOT-
BCTCTBUU C Tpe6OBaHI/I5[MI/I CTaH}Iap-
TOB, TPEOOBAaHMS K COCTaBy OCTOHA|
158 Cl)lpbeBblM MaTepuanaM JJIs1 €ro|

TenpHas pabora,
MpaKTHYECKUE
BaHsITHS

MMPUTrOTOBJICHUS, YCTAaHOBJICHHBLIC]

~BJIaJCCT HaBbIKaMH pa60T1,1 C JJICKTPOHHBIMU Ta6J'H/IIIaMI/I,
COCTaBICHUEM OTYETOB B 00IaCTH HpO(l)eCCHOHaHLHOfI A€~
TCIIBHOCTH.
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HOPMATHUBHO-TCXHUUCCKON M TEXHO-
IMOrUYecKoi JTOKyMEHTalUeH, TeX-
HUYCCKUC YCIOBUS (IIPOCKTHAS JIO-
KyMEHTAIMsI) Ha KOHCTPYKITUU KOH-|
KPETHBIX BHWJOB, I KOTOPBIX|
mpenHa3HadyeHa OETOHHAs CMeCh C
HAHOCTPYKTYPHUPYIOIIUMHA  KOMIIO-]
HEHTAMH.

YMeTh:

BBIMOJIHSATh PACYeT HEOOXOIUMBIX
[IPOU3BOJICTBCHHBIX MOIIHOCTCH [IIsl
[POU3BOJICTBA OCTOHHBIX CMeEcel ¢
HAHOCTPYKTYPUPYIOIIMMU  KOMIIO-
HCHTaMHU, OCYIICCTBIIATH  BBIOOD
CBIPDHCBBIX MATEPHAJIOB IS H3TO-
TOBJIEHUSI OETOHHOM CMECH Ha OCHO-|
BE TEXHHYECKOTO 3aJaHus, B COOT-
BETCTBUHU C TPEOOBAHMSIMU CTaHIAP-]
TOB ¥ TEXHUYECKHUX yCIIOBHH.
BJIAETh:

[pacueToM HeOOXOMMBIX MTPOU3BO/I-
CTBCHHBIX MOIIIHOCTEH VIS IPOU3-
BOJICTBA OETOHHBIX CMECEH ¢ HaHO-
CTPYKTYPHUPYIOIIMMHU KOMIIOHCHTA-
MH 3aaHHOr0 00BEMa U KauecCTBa,
OLICHKY CYILECTBYIOUINX MPOU3BO/I-
CTBEHHBIX MOIITHOCTEH ISl TIPOU3-
BOJICTBA OETOHHBIX CMECEH ¢ HaHO-
CTPYKTYPHUPYIOIIUMH KOMITOHEHTA-
MK

[oBbINIEHHBI YPOBEHD

-BJIaZICET PA3HBIMU CIIocoO0aMu cOopa, 00paboTKH U mpe-
CTaBJICHHS MH(POPMAIIUH 110 HCIIOIH30BAHUIO YHUBEPCATIbHBIX
M CIIENMAIN3UPOBAHHBIX POTPAMMHO-BBIYUCIUTEIHHBIX
[KOMILIICKCOB;

- yMeeT IPUMEHSTh CUCTEMBbl aBTOMaTU3UPOBAHHOTO MPOEK-
TUPOBaHMS, CTAaHJAPTHBIX [TAKETOB aBTOMATU3ALMN HCCIIE/10-
BaHMH ¥ MPAKTHYECKHUX Pa3pabOTOK.
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[Ipunoxenue 3

CprKTypa " COACPIKAHNUC AUCIHUTIIINMHBI «HaHoTeXHOJIOTHH B IPOU3BOJACTBEC CTPOUTEJIbHBIX MATCPHUATIOB»

no HarnpasiieHuto moAroToBku 08.05.01 —«CTpouTeIbCTBO YHUKAJBHBIX 3AHUH U COOPYKEHUIl»

[Tpodunb «CTPOUTENBCTBO BHICOTHBIX M 00JIBIIENPOJIETHBIX 3IaHUI M COOPYKEHHIT»

(MHXEHep-CTPOUTEINb) ouHas Gpopma oOydeHus

Buabi yueOHoii padoThl,

< . DopMbI
= = £ |BKJIIOYAS CAMOCTOSTEILHYIO Buabl caMocTosITeIbHOM ATTeCTA
5 -
(5}
n/n Pazxen 2 < 2 padoTy CTYAE€HTOB, padoThI CTYIEHTOB i
3 |2 2| ¥ TPYI0EMKOCTH B 4acax
o =3
J | II/C | JIa6 |CPC |KCP | K.P. |K.IIL | PI'P |Pedepar| K/p | O | 3
1 Brenenue B GU3MKOXUMUIO TTOBEPX- 3 5 5 5
HOCTHBIX SIBJICHUU
2 HexoTopsle nonoxxenus tepmoau- 3 2 4 6
HAMUKU TOBEPXHOCTHBIX SIBICHUM
3 [ToBepxHOCTH pa3jena KOHICHCUPO- 3 9 9 6
BaHHBIX (a3
MeTo/1bI TOTy9eHUST HAHOIUCTIEPC-
4 AR TTOLY ARCHED 3 2 | 4 6
HBIX CHCTEM
5 Kunetndeckue  ONTUYECKHUE CBOM- 3 9 4 5
CTBa JUCTIEPCHBIX CUCTEM
6 Y CTOWYUBOCTD TUCHIEPCHBIX CUCTEM | 3 2 2 6
OcHOBBI HU3UKO-XUMHUYECKON MeXa-
7 ¢ 3 4| 2 6
HUKH
8 MoauduiupoBanye HeMEHTHBIX CH- 3 6 3 6
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CTEM KaK IIPUOPUTCTHOC HAIIpaBJIC-
HHE B TEXHOJIOIMH O€TOHA

HanoTexHooruu B IpoM3BOCTBE
OeToHa

HToro:

27

27

54
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IIpunoxenue 4

KoHTpPoJIb IPOMEKYTOUHBIX H HTOTOBBIX 3HAHMIA CTYyI€HTA
3-if cemecTp

TeMbl NpakTHYECKUX 3aHATHIA:

Ne Ne 3a-
[1nan 3aHATHS, OCHOBHOE COJEpIKAaHUE
TEMBl | HATUA
19 1 [ToBepxHocTHble siBIeHUs. MccnenoBanne cMauyMBaHUs MMOBEPXHOCTU TBEP-
’ JIBIX TeJl ¥ OlpeieJieHre paboThl aAre3uu
3 2 NccnenoBanue Biusaus Mosiekyn [TAB Ha X TOBEpXHOCTHYIO aKTHBHOCTb.
[Tonyuenue nucnepcHbpix cucrteM. IlonmydeHue KOJUIOWIHOTO pacTBOpa
KPEMHEBOM KHCJIOTHI METOJOM HOHHOTO oOMeHa. [lomydeHne KOLUIOMAHBIX
4 3 pPacTBOPOB METOJAMU XUMHYECKOW KOHJEHCAMH (TUAPONIN3a) U XUMHUYE-
CKOTO JAMCIIepTUpoBaHMsl (MENTH3alMU) U ONpeAesieHUe 3HaKa 3apsiioB UX
HAHOYACTHII.
Mertoapl ompeneneHus pa3MepoB HaHoyacTHll. JlucrnepCHOHHBIM aHau3
5) 4 MHUKPOTE€TEPOr€HHbIX CHUCTEM METOJOM ONTHYECKONM MUKPOCKONHMH. IJeK-
TPOKHUHETUYECKHUE SIBJICHHUSI.
HccnenoBanue KoaryJupyromieil CrmocOOHOCTH 3JeKTpouTOB. KadecTBeH-
6 5} Has nposepka npasuia [yneue — IMapau. Onpenenenue mopora KoaryJis-
1007078
CtpykTypooOpa3oBaHuEe U PEOJIOTHUECKHUE CBOMCTBA TUCIEPCHBIX CHUCTEM.
7 6 HccnenoBanue peosiornyeckux CBOMCTB AUCIEPCHBIX CHUCTEM C MOMOIIBIO
pPOTAIMOHHOTO BUCKO3UMETPA.
8 7 W3ydeHue mpoleccoB TUAPATAllMOHHOTO TBEPAEHUS HEOPraHMYECKUX BS-
KYIIUX.
9 8 OU3NKO-XUMHUYECKUE HCCIEAOBAHUSI CTPYKTYpPbhl OETOHOB, MOIAUGPUIUPO-
BaHHBIX HAHOCTPYKTYPUPYIOIUMU KOMIIOHEHTAMHU
9 9 HccnenoBanmne Gpu3nko-MeXaHUYECKUX CBOMCTB O€TOHOB, MOJIU(DUIIMPOBAH-
HBIX HAHOCTPYKTYPUPYIOIIMMHU KOMIIOHEHTAMU

23




Bormpocs! k kommokBryMy 1o auciuiinHe « HaHOTeXHOI0ruM B MPOU3BOCTBE CTPOHTEb-
HBIX MaTepHaJoB» 1o HanpasieHHo MoaAroToBkd 08.05.01 —«CTpouTebCTBO YHHKAJIBHBIX

3IaHUM ¥ COOPYKEHUI»

[Tpodmiib «CTPOUTETHCTBO BHICOTHBIX U 00/IbIIENPOJIETHBIX 3AaHUI U COOPYKEHHIT»

1.

Nogakown

©

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

25.

UYro sBisieTcst MepOoii TeTEepOreHHOCTH U CTETEHU Pa3ApoOIeHHOCTH AUCTIEPCHBIX CH-
crem?

Kak kmaccuduiupyrot moBepXHOCTHO-aKTUBHBIC BEIlecTBa?

Uro Takoe coMoOUIN3aIis 1 KaKOBO MPAKTUIECKOE 3HAYCHUE ITOTO SIBICHUS?

Kaxkue Buipl 23HEprun cOnocTaBisIOTCs B ypaBHeHun Pedunnepa-1llyknna?

Kak knmaccupuuupyroT 1ucnepcHble CUCTEMBI?

HazoBute BUIbI yCTOMYMBOCTH JUCTIEPCHBIX CUCTEM.

B yewm 3akmiouaercs paziaudne MexIy THOPUIBHBIMU U THOPOOHBIMU JUCTIEPCHBIMU CH-
CTEeMaMH.

Ha 4ro 3aTpaunBaetcs pabota nmpu U3MEIbYCHUH U JPOOICHUU MAaTePUAIOB?

Kakum 06pa3oM MOKHO YMEHBIIUTH pabOTy M3MENbUYEHHs MaTepHalia U MOBbICUTh JTUC-
MEPCHOCTh U3MENbYAEMOT0 MaTepuaa?

OT KaKuX MapaMeTpOB 3aBUCUT KPUTHUCCKUN PAJNYC 3apOAbIlIa HOBOU (a3bl?

Kak M0OXHO perynupoBath pa3Mepbl 4acTHUIl JTHO(OOHBIX JUCTIEPCHBIX CHCTEM, TOTy4ae-
MBIX METOJIOM KOHJIEHCAIH?

Komnnounneie pactBops (30711), UX OTJIMYUS OT UICTUHHBIX.

VYcnoBus yCTOMYMBOCTH KOJIJTOUIHBIX PAaCTBOPOB.

JIno¢punbHbie U TMOPOOHBIE 30TH.

CtpoeHne MULIEIIIBI.

Hanucanue gpopmyn MuIient 30ei, MoTydeHHbIX KOHACHCAIIHOHHBIM METO/IOM B
M3BECTHBIX YCIOBUSX.

Kakoii mporecc Ha3pIBarOT Koarysnuein?

CriocoObI KoaryJssiuu 30J1eH.

Kakwue BemecTBa UCTIOIB3YIOT B KAYECTBE CTAOMIIN3ATOPOB JUCTIEPCHBIX CHCTEM?

B dem 3akirouaercs CXOACTBO M pa3inyue CYCIIEH3UM U 3051ei?

Yro Takoe aMyabcuun?

Kak kmaccudummupyror smynbcuun?

Kakwue BerecTBa NCIOIB3YIOT B KAYECTBE CTAOMIN3ATOPOB MPSMBIX 1 OOPATHBIX IMYIIb-
cun?

B yewm 3akmoyaroTcsi 0cCOOCHHOCTH CTa0MIIM3AIHH TTeH?
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Bormpocs! k 3augery o aucruminae « HaHOTeXHOI0ruH B MPOM3BOICTBE CTPOUTEIbHBIX Ma-
TepuaJioB» 1o HanpasieHuto noArotoBku 08.05.01 — «CTpouTe/IbcTBO YHHKAJIBHBIX 31aHUIH

U COOPY KEeHHH»

[Tpodmiib «CTPOUTETHCTBO BHICOTHBIX U 00/IbIIENPOJIETHBIX 3AaHUI U COOPYKEHHIT»

arpwDE

S

©

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.

Krnaccudukanus qucnepcHbIX CUCTEM.

ITousTHe 0 HAHOYACTUIAX KAK 0 00BEKTAX KOJJIOUIHON XUMHUH.

CoBpeMeHHBIE METO/IbI ONPEEIEHUS PA3MEPOB HAHOYACTHULL.

VY nenbHas NOBEpXHOCTh. [ [pMUKMHBI TOBBIILIEHHON yIEJIbHON TOBEPXHOCTH HAHOYACTHII.
[ToBepxHocTHOe HaTspkeHue. [lomHas moBepXHOCTHas »Heprus. YpaBHeHue [ uOOca-
I'ensMronsua.

Ancop6uus. DyHaameHTaIbHOE aacopOIMoHHOE YpaBHeHHe [ nooca.

Anre3ust u korezus. BnusiHue n30bITKa MOBEPXHOCTHOM SHEPTUU Ha aJIT€3MOHHOE B3aU-
MOJICCTBHE HAHOYACTHII.

CwmauuBanue. Pactexanue.

VYpaBaenue FOHra 1 HaHOKanenb. 3aBUCUMOCTh KPaeBoOro yrjia CMauMBaHUS OT pa3Me-
pa HaHOKarielb. JINHEHOE HATS)KEHUE HaHOKAIIEb.

BinsiHMe nucnepcHOCTH Ha BHYTPEHHE JIABJICHUE B Teax.

Kanunnsapusie siBinenus.

Bnusinue nucnepcHOCTH Ha JaBlIeHUE TapOB U PACTBOPUMOCTh. Y paBHeHHE KenbBUHA.
MonekynsipHasi aacopOIrs U3 paCTBOPOB.

[ToBepxHOocTHas akTUBHOCTH. Kitaccuukaiysi moBepXHOCTHO-aKTUBHBIX BEIIECTB.
[Tpasuio [roxmno — TpayoOe.

JInodobuzanus u muopuIH3aIus MOBEPXHOCTH.

Knaccudukanus MeTo10B MOTyYCHHS] HAHOAUCIIEPCHBIX CHCTEM.

JlucrniepCuOHHBIE METO/IBI.

XUMHUYECKOE TUCTIEPTUPOBaHNE (TIETITU3AIINS).

KoHzeHcannmoHHbIE METOIBI.

OCHOBBI TEPMOJIUHAMHUKH TOMOTEHHOT'O 3apo/iblieoopazoBanus mo ['nd6cy — @onbmepy.
Crneuunpuyeckue METOIbl CHHTE3a HAHOYACTHII.

Juddy3us HaHOUACTHII.

[Tpupona 6poyHOBCKOTO ABMKEHUS. 3aKOH DWHINTEeHHA-CMOIyXOBCKOTO.

OcoOeHHoCcTH OPOYHOBCKOTO ABMKCHUSI HAHOYACTHII.

CennMeTHaNMs B TPaBUTALIMOHHOM ITOJIE.

CeaMMeHTAllMOHHBIN aHaN3 cycneH3uil u smynbeuil. CenumeHTanmoHHO-Aupdy3HOE
paBHOBECHE.

SIBneHue paccestHusl CBETA B IUCIIEPCHBIX CUCTEMAX.

[Tornomenue cBera U OKpacka 30J€il.

CrpoeHne ABOWHOTO 3JIEKTPUUECKOIO CIIOS.

DJIEKTPOKUHETUYECKUE SIBJICHUS. Y paBHEeHUE [ enbmrosibia-CMoyXOBCKOTO.

Jlnanu3 KaKk MeTo 1 MeMOPaHHOTO pa3aiicHeus CMecen.

Kpurepuit Pebunnepa-1llykuna.

@DaKTOpbI arperaTUBHON yCTOWYMBOCTH TUO(OOHBIX AUCHIEPCHBIX CUCTEM.

Kunernka koarynsuuu. YpaBaenne CMOIIyXOBCKOTO.

Koarynsus ruapodobusix 30meit anexrponuramu. [Ipasuno yneie — Fapau.

[Tonsitue o Teopun epsruna — Jlannay — @epsest — OBepbeka (JIJIDO).

DHeprus B3auMOJIeHCTBUS chepruIecKuX HaHOYACTHII.

KpuBas noreHumanbHON 3HEPrun sl TUCIEPCHBIX HAHOCHCTEM C PA3HBIM XapaKTEPOM
YCTOMYUBOCTH.

DHTPONUNHBIN (HAaKTOP YCTONYMBOCTH HAHOCHCTEM.
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41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

56.
S7.
58.
59.
60.

Crabunuzanus TuQOoOHBIX TUCTIEPCHBIX CUCTEM.

[TonsiTHE 0 MMOGUIBHBIX JUCTIEPCHBIX CHCTEMAX.

[TonsiTre 0 PUBHKO-XUMUUECKON MEXAHUKE.

CriocoObl OITMCAHMSI MEXaHUYECKUX CBOMCTB TUCTIEPCHBIX CUCTEM.

CB00OHO- U CBSI3HOAMCIIEPCHBIE CHCTEMBI.

[Ipocrelinne peoaornuecKue MOAEIN U UX MEXAaHUYECKUE aHAJIOTH.
Yupyrocts, BI3KOCTb, TUIACTUYHOCTD.

CrtpykTypooOpa3oBaHUE B IUCIIEPCHBIX CHCTEMAaX.

[Ipuposa KOHTAKTOB MEKIY AIEMEHTaMU CTPYKTYPhI B TUCIIEPCHBIX CHCTEMAX.
[IpoyHOCTB AUCTIEPCHOM CTPYKTYPHI.

Peosnorust cBO60JHOTMCTIEPCHBIX CUCTEM.

Onpenenenne NOHATHS «MOAU(PHUKATOP OETOHAY.

Knaccudukamms monudukaTopoB CTpyKTyphl B CBOMCTB OETOHHOW CMecH U OETOHA.
[lemMeHTHO-BOAHAS CYCTIEH3UsI KaK KOJUIOUIHASI CUCTEMA.

Oco0eHHOCTH TPOLECCOB THApaTalli U CTPYKTYpOOOpa30BaHUS LIEMEHTHOTO KaMHs B

MPUCYTCTBUHU MoAU(DUKaTOpa.

HaHOKOMIOHEHTHI B CTpYKTYpe OeToHa.

Haubonee pacipocTpaneHHbIE HAHOI00ABKH.

[TpumMeHeHre HaHOYACTHIL JUIS TUCTIEPCHOTO apMHUPOBaHMS OETOHA.
Komno3uimonHbIe TOKPBITUS ISl 3aIUTHl OCTOHHBIX KOHCTPYKIIHHA.
AJTMHUTOBBIE IIEMEHTHI U OCTOHBI.
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