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1. Ieau u 32124 AMCHMILJIAHBI

Lens - hopmupoBanue y 00ydaromuxcs: 001ero npodeccHoHaIbHOTO MPECTABICHUS O
COBPEMEHHBIX HAHOTEXHOJIOTUSAX, TPUMEHECHHSI HAHOCHUCTEM M METOJBI MOJCTUPOBAHUS
CIIEIIUAJIBHBIX CBOMCTB CTPOUTETHBIX MaTepralioB Ha HAHOYPOBHE, OTKPHIBAIOIIINX
OOJIBIITE BO3MOYKHOCTH B M3yUCHHUH M TIOBBIIICHUH 3P ()EKTUBHOCTH CYIIECTBYIONTHUX
CTPOMTEIIBHBIX MaTEPHAIOB, MPOCKTUPOBAHUH U TIOJYICHUN MaTEpPHaIOB HOBOTO
MTOKOJICHHUS C 3aJJaHHBIMH CBOMCTBAMH, C UCIIOJIb30BAaHHEM WHHOBAIIMOHHBIX TEXHOJIOTHH.
3aaun JUCHUTUIMHEL: - U3yYCHUE 3aBUCHUMOCTH CBOMCTB CTPOUTEIIHHBIX MaTEPHAJIOB OT
CTPYKTYPBI U TEXHOJIOTMYECKHUX MTPOIIECCOB UX TMOJIYUCHUS; - UCCIISOBAaHNE BO3MOKHOCTH
HaIpaBJIeHHOTO (DOPMHUPOBAHUS CTPYKTYPhI CTPOUTEIIBHBIX MaTEPHAIIOB.

Kparkoe coaep:xxanue JUCUMIIMHBI

HcTopusi, nepceKTUBBI U MPOOIeMbI MPUMEHEHNS HAHOTEXHOJIOTUI B CTPOUTENLCTBE U
MIPOU3BOJICTBE CTPOUTEIHHBIX MaTepraioB U u3aenuii. OCOOCHHOCTU MOTYYCHHUS
HAHOCTPYKTYp, OCHOBHBIC MPUHITUTIBI (POPMUPOBAHNS HAHOCUCTEM U HAHOMATEPHAIIOB.
Bunbt HanOCTpyKTYp MX Kiaccudukaius. CBOOOIHONUCTIEPCHBIE HAHOCTPYKTYPBI
(yrmeponHbie HAHOTPYOKH, acTpajieHbl, TpadeHbl, KOJJIOUIHBIE M MATPUIHBIC KIIACTEPHI,
HAHOTIOPOIIIKH ) ¥ KOHCOJTUINPOBAHHBIC HAHOCTPYKTYPhI (HAHOCTPYKTYPHUPOBAHHBIC
TUICHKW, HAHOTIOPUCTBIE MaTepUalibl, HAHOKOMIIO3UTHI) OCOOCHHOCTH UX TIOTYUYEHUS U
OCHOBHBIE cBoMcTBa OCOOECHHOCTH MOTyYeHHUs] HaHOO0OBEeKkTOB. Kitaccudukarys MeTonoB
MOJTyYEeHUS HAHOCTPYKTYp U HaHOMATepuajaoB. MeTo/ bl HCCIIeIOBaHUSI HAHOOOBEKTOB U
HaHOCUCTEM. MeTo/Ibl CKAHUPYIOILIEN TYHHEIBHON U AaTOMHO-CUJIOBOM MUKPOCKOIINH,
PEHTTeHOBCKHE MU(DPaKIIMOHHBIE METOIBI, MH(PAKpACHAs CIIEKTPOCKOIIHS.
HanotexHonmornu B Mpou3BOJCTBE BXKYIIMX BelecTB. Hu3koTemmneparypHas TEXHOIOTUS
MPOU3BOJICTBA IIeMeHTa. MaJOKIMHKEPHbIE aKTUBUPOBAHHBIE IIEMEHTHI.
MexanoxuMHu4ecKasi akTUBAIUS JUCTIEPCHBIX MarepuaioB. HaHocTpyKkTyprpoBaHHBIE
KOMITO3MIIMOHHBIE MaTepuaibl. BivsHue HaHOMUCTIEPCHBIX 100aBOK Ha CBOMCTBA
KOMITO3MIIMOHHBIX MaTepuayioB. BeicokoapdekTnBHbIE 6€TOHBI ¢ HAHOMOAN(DUKATOPAMHU.
HanocTpykTyprpoBaHbie KepaMUYeCKUE MaTepPHaIbl, TOPU30BaHHAS KEpAMHUKa,
KepaMUYEeCKHUE CTEHOBBIE MaTepuabl C yIyUIICHHBIMHA SKCILTyaTallHOHHBIMH
XapaKTepUCTHUKAMH, IEHOCTEKI0 MOoTu(UITMpoBaHHOE HaHO00aBKamu. HanotexHomoruu B
MIPOU3BOJICTBE TETUIOM3OJISIITUOHHBIX U 3aIIIUTHO-IEKOPATUBHBIX MaTepuanoB. [IneHounbie
MOKPBITHUS JIsl 00ECTIEYeHHS CIIEIIUATBHBIX CBOMCTB CTPOUTEIBHBIX MaTEPHAIOB.

2. Komnerennun o0y4aruierocsi, popmupyembie B pe3yJibTare 0CBOCHUS
AUCHUTLTHHBI

[TmanupyemMbie pe3ysbTaTbl OCBOCHHS [Tmanupyembie pe3ysbTarhl
OIT BO (xommnieTeHIInn) oOyuenus mo gucruruHe (3YHer)

3HATH:0CHOBHEIC HaIIpaBJICHUSA U MCPCICKTUBEBI
Pa3BUTHUA IPOU3BOJACTBA CTPOUTCIBHBIX

OIIK-5 criocoOHOCTHIO UCTONB30BATh YIIIyOieHHbIe [MATCPUATIOB.

TEOPETUYECKUE U MPAKTUUECKUE 3HAHUS, YACTh  |YMETh:IPaMOTHO UCIOIb30BaTh TEOPETUUECKUE U
KOTOPBIX HAXOJUTCS Ha MEePEeIOBOM pyOekKe NaHHOM |TpaKTUYeCKUe 3HAHUS 110 TPOU3BOJICTBY
HayKu CTPOUTENIbHBIX MaTepHalioB

BJ'IaI[CTBZHaBBIKaMI/I " NPaKTUUYCCKUMH 3HAHUAMU B
obOacTu IMMOJIYYCHH CTPOUTCIIbHBIX MAaTCpUaIOB.

OIIK-8 crnocoOHOCTHIO IEMOHCTPUPOBATh HABBIKKA |3HATH:0OCHOBBI OPraHU3AIMH U TUTAHUPOBAHMS




paboThI B HAYYHOM KOJIJIEKTUBE, CIIOCOOHOCTHIO
MOPOXIaTh HOBBIC UJIeH (KPEaTHUBHOCTH )

[TPOM3BOJICTBA COBPEMEHHBIX CTPOUTEIIbHBIX
MaTeprajoB, B TOM YHCIIE ¢ IPUMEHCHHEM
HAHOTEXHOJIOTHI (HapUMep, YTO JUIS ITOTYYCHHUS
BEIIECTBA C BEHICOKMMH TEXHOJIOTHYECKUMM
[oKa3aTesIIMA HeOOX0IMMO CHHTE3UPOBATh
HOBOOOpa3oBaHMsI ¢ 00JIee BBICOKMM BUJIOM
CUMMETPHH KPUCTAUIOB, YeM CUMMETPHS
CBIPHEBBIX KOMITOHEHTOB).

YMETh:2KOHOMHUYECKU U TEOPETHICCKU
000CHOBAHHO JIeJIaTh BHIOOP paIrimOHAIBHBIX
TEXHOJIOTHUECKUX CIIOCOOOB TOyYCHHS
[MPOTPECCUBHBIX CTPOUTEIIBHBIX KOMITO3UTOB; Ha
CTaUSX TIOJITOTOBKHU CHIPhS U TEXHOJIOTHYECKUX
repenenax MPUHUMATh HOBbIE TEXHUUYECKHUE U
TEXHOJIOTUUECKUE PEIICHHS, TTOBBIIIFOIINE

P (HEKTHBHOCTH CYIIECTBYIOIIMX MaTePHAIIOB,
MMPOEKTUPOBATH U MOIY4YaTh CTPOUTEIILHBIC
MaTepHuabl HOBOTO MTOKOJICHUS C 3aJIaHHBIMU
CBOMCTBaMM, C HCIIOJIb30BAHMEM MHHOBAIIMOHHBIX
TEXHOJIOTHIA.

BriageTs:3HaHUSIMH OCHOBHBIX ITyTEH PUMEHEHUS
W pa3BUTHUSI HAHOTEXHOJIOTUH HA COBPEMEHHOM
STarne MPOU3BOACTBA CTPOUTEIBHBIX MaTepUaIoOB U
N30CIINI.

OIIK-10 cnocoOHOCTBIO ¥ TOTOBHOCTEIO
OpPUEHTUPOBATHCS B TIOCTAHOBKE 3a/1a4, IPUMCHSITh
3HAHHS O COBPEMEHHBIX METOJIaX MCCIICOBAHUS,
aHAJIM3UPOBATh, CHHTE3UPOBATh M KPUTHUYCCKU
pPEe3IOMHPOBATh HH(DOPMALIHIO

3HATh:0CHOBBI IJIAHUPOBAHUS U IPOBEACHUS
Hay4YHO-HCCIIEI0BATEIbCKUX IKCIIEPUMEHTOB,
METO/Ibl pacyeTa 1 OLEHKU JOCTOBEPHOCTH
PE3yABTaTOB UCCIIEA0BAaHUM.

YMETh:aHAIM3UPOBATh PE3YJIBTATHI UCCIIECTOBAHUMN

BiasieTh:crmocoOHOCThIO U TOTOBHOCTBIO MPOBO/IUTH
Hay4YHO-HUCCIIEI0BATEIHCKUE IKCIIEPUMEHTHI

OIIK-11 crtocoOHOCTHIO U TOTOBHOCTBIO MPOBOIUTH
Hay4YHBIC SKCTICPUMEHTHI C UCTIOh30BAaHUEM
COBPEMEHHOTO MCCIICIOBATEIILCKOTO 000PYI0BaHUS
1 IpUOOPOB, OIICHUBATH PE3YJIbTAThI HCCIICAOBAHMI

3HATh:0CHOBHBIE U COBPEMEHHBIC METOIbI
HcciIeqOBaHUI

YMeTh:MpaBUIIbHO POPMYITHPOBATH 1€ U 3a/1a41
HcCcreoBaHus, 00padaThIBaTh pe3ybTaThl
DKCIIEPUMEHTOB.

BrnaneTsh:HaBbIKaMHU paObOTHI C COBPEMEHHBIM
HCCIIEIOBATEIbCKUM 000pYJIOBaHHEM U TPHUOOpaMHU.

I1K-2 BnageHneM METOIAMHU OLI€HKU
WHHOBAIIMOHHOTO MOTEHIMAa, pUCKa
KOMMEPIHAIA3AIIUN TPOEKTA, TEXHUKO-
SKOHOMHUYECKOTO aHAJIN3a MTPOCKTUPYEMBIX
00BEKTOB M TTPOAYKITUH

3HATh:0CHOBBI TEXHUKO-DKOHOMHUYECKOTO aHAIN3a
MMPOM3BOJICTBA CTPOUTEILHBIX MaTepUAIOB U
W31CJIMI C TPUMEHEHUEM HAaHOTEXHOJOTUH U
HaHOMaTEPHAJIOB

YMETh:OlICHUBATh PUCKH KOMMEPIIHAIA3AI[UN
HaHOTEXHOJIOTHUH B MPOU3BOJICTBE CTPOUTEIHHBIX
MaTepHaoB

BianeTb:MeTogaMH OLIEHKA WHHOBALIMOHHOTO
MOTCHITMAIA MPUMEHEHUSI HAHOTEXHOJIOT I B
MMPOM3BOJICTBE CTPOUTEIILHBIX MaTEPHAIIOB

ITK-11 crmocoOHOCTHIO BECTH OpraHU3AINIO
HaJIaJIK{, UCIIBITAHUS U CJIAYU B DKCILTyaTalHIo
00BEKTOB, 00pa3110B HOBOW U MOJCPHU3UPOBAHHOM
MPOAYKIIMH, BBIITYCKAEMON MPEANpUITHEM

3HATH:0COOEHHOCTH MTPOBEICHUS UCIIBITAHUHN
CTPOUTEIIbHBIX MaTEPHUAIOB, C TPUMEHECHHUEM
HaHOMaTEPHUAJIOB U HAHOTEXHOJIOT U

YMETh:BECTH OPraHU3aLNI0 UCTIBITAHUM,
anpoOaIuio U BHEAPEHUE PE3YJIbTATOB

1ab0paTOPHBIX UCCIIEAOBAHUMN B IIPOU3BOJICTBO.




Brnajerb:HaBbIKaMU KOHTPOJISI KaueCTBa
MOJIEPHU3UPOBAHHOM MPOTYKIIUI

3. Mecrto mucuumiuabl B crpykrype OII BO

[lepedens npeANIeCTBYOMNX TUCIATLIHH,
BHJIOB pabOT y4eOHOTO TJIaHa

[TepeueHb MOCISMYIOMIMX AUCIMILINH,
BHJIOB padoT

J1B.1.05 Moauduxaropsl IeMEHTHBIX OCTOHOB,
B.1.02 PerynupoBaHue CBOHCTB OETOHA,

B.1.01 ®usnueckas XuMusi MUHEPAIbHbBIX BSXKYIIIMX
BEIECTB

B.1.07 [lonroBe4yHoCTh OCTOHA,
B.1.06 BeicokopyHKITMOHAIBHBIE OCTOHBI,
Hayuno-uccnenoBarennsckas padora (4 cemectp)

TpGGOBaHI/IH K «BXOAHBIM» 3HAHUAM, YMCHUAM, HABbIKAM CTYyACHTA, HGOGXOI[I/IMBIM
IIpu OCBOCHUHU I[aHHOﬁ JAUCHUITIINHBI 1 HpHOGpeTeHHBIM B PC3YyIbTAaTC OCBOCHHA

NPEIIIECTBYOIINX UCIUILINH:

Jucnunnuna

TpeboBanus

B.1.01 ®usnueckas XuMusi MUHEPAIbHbBIX BSXKYIIIMX
BEIECTB

3HaHHE 3aKOHOMEPHOCTEW U3MEHEHUS CTPYKTYPhI
MO/T BO3/ICCTBUEM BHEIIHUX (PAKTOPOB YMEHHE

MPUMEHSTH (PU3UKO-XMMHUECKHE METO/Ibl aHAIHN3a
U1 U3YYEeHHUS TIPOLIECCOB CTPYKTYPOOOpa3OBaHuUs
CTPOUTENIbHBIX MaTepHuaoB. BianeHue HaBbIkaMu
[IPOBEJICHUS KCIIEPUMEHTAIBHBIX HCCIICIOBAHUM.

J1B.1.05 Moaudukaropsl IEMEHTHBIX OETOHOB

3HaHKHE B3aMMOCBS3U COCTaBa, CTPOCHUS U CBOMCTB
CTPOUTEINIbHBIX MaTeprasioB. OCHOBBI
(dhopMHupOBaHUS 3aJaHHBIX CTPYKTYPhI U CBOMCTB
MaTepHaioB, MOJIU(UIIMPOBAHHBIX PA3IMYHBIMU
T00aBKaMU M UX KOMILJIEKCAMHU. 3HAThH OCHOBHEIE
METO/IbI OIICHKH Ka4eCTBa MOAU(PHUITUPOBAHHBIX
[IEMEHTBIX MaTEpPHAJIOB. YMEHHE TPAMOTHO
BHIOMPATh MOJU(DUKATOPHI B TEXHOJIOTHH
CTPOUTEIIbHBIX MaTEPUAIIOB, /ISl O0CCIICUCHHS
TpeOyeMbIX IMOKa3aTesield KauyecTBa, JOJITOBEYHOCTH,
0€30MaCHOCTH ¥ SKOHOMHUYECKOH 11eJIeCCOOpa3HOCTH
KaK CTPOUTEIBHBIX 3JIEMEHTOB U KOHCTPYKIIUH, TaK
Y 371aHUM U COOPYXKEHUM B 11esioM. Bragenue
OCHOBHBIMHU METOAAMH OIIEHKH CBOMCTB
MOAU(HUITIPOBAHHBIX IIEMEHTHBIX OETOHOB.

B.1.02 PerynupoBaHue CBONCTB OeTOHA

3HaTh OCHOBHBIC BUJIbI U METOBI KOHTPOJISI
kadecTBa OeToHa. OCHOBHBIE 3aKOHOMEPHOCTH
HaIpaBJICHHOTO (JOPMUPOBAHUS CBOWCTB
O0eToHa. YMETh TPaMOTHO BapbHUPOBAThH
XapaKTePUCTUKHN OCTOHA JIJIsl TTOJTYYCHUS
CHelMaIbHBIX CBOMCTB. BiiageTsr HaBBIKAMU
HaIpaBJICHHOTO (POPMUPOBAHUS CTPYKTYPHI U

CBOMCTB LIEMEHTHOIO KaMHS 1 OETOHA.

4. O0bémM n BuBI YUeOHOI1 padoThI

OO6m1as TpyT0eMKOCTh JUCITUTIIIMNHBI COCTaBIsAeT 2 3.€., 72 d.

By yuebHo# paboThI

| Bcero |Pacnpez[eneHI/Ie 10 CEMECTPaM




4acoB B Yacax
Homep cemectpa
2
OO6mast Tpy10EMKOCTh TUCITUTUTMHBI 72 72
(Ayoumopnsie 3aHAMUS 8 8

Jlexumm (JI) 4 4

[IpakTruueckue 3aHATHS, CEMUHAPHI U (MJIA) JPYTUE BUIBI 4 4

aymutopHbIX 3ansatuid (I113)

Jlabopatopusbie pabots! (JIP) 0 0

Camocmosmenvrasn paboma (CPC) 64 64

[ToaroroBka k 3aueTy 12 12

[ToaroroBka K MpakKTUYECKUM 3aHATHAIM 12 12

[ToaroroBka KypcoBoi paboThI 32 32

BrlinonHeHrne KOHTPOJIBHON PaOOTHI 8 8

By uroroBoro KoHTposIs (3a4et, nud.3aueT, IK3aMeH ) - 3aueT,KP
5. Conepxxanue QMCHUNINHBI
O0beM
N ayJTUTOPHBIX
° HaumenoBanue pa3nenoB JUCHUILTMHBI 3aHSATUH IO BUJIAM
pasjena B Yacax
Bceero |JI|I13|JIP
Brenenne. OCHOBHBIC TEpMUHBI U onipesiencHus. [lomoxkeHrne HaHOOOBEKTOB
Ha mkaje pazmepoB. O06IacTh UCIIONIB30BaHUSI HAHOMATEPHUATIOB B
CTpOUTENbCTBE. BUIbI HAHOCTPYKTYp UX KilaccHHUKAITHSI.
CB0oOOIHOAMCTIEPCHBIE HAHOCTPYKTYPBI: (PyJITIEPEHBI, YITIEPOIHbBIC

1  |HaHOTPYOKH, acTpayieHbl, Ipad)eHbI, KOJJIOWJIHBIC U MAaTPUYHBIC KIACTEPHI, 2 I{1]0
HaHOIOPOIITKH MX IMOJIyYeHUE, CBOMCTBA UX TOJyYCHHE, CBOMCTRA.

KoHconmuaupoBaHHbIE HAHOCTPYKTYPhI: HAHOCTPYKTYpUPOBAHHBIE
MJICHKH, HAHOTIOPUCTHIC MaTeprajIbl, HAHOKOMIIO3UTHI, CYIIPaMOJICKYJISIPHBIC
CTPYKTYPBI, 0OCOOEHHOCTH TOJIyYSHHUSI U CBOWCTBA
["pyriroBbie METOIbI IOTYYECHHSI HAHOCTPYKTYP. METO1 MOJIEKYIISIPHBIX
[My4YKOB, KATOJIHOE PacblUICHUE, HU3KOTEMIIepaTypHas Ijia3Ma,

2 |[m1a3MOXMMMYECKHI CUHTE3, TUCIEPTUPOBAHUE, MEXaHOXUMUUYECKUA CUHTE3, | 2 11110
B3PBIBHOW CHHTE3. METO/IbI MCCIICIOBAHUS U TUATHOCTHKA HAHOOOBEKTOB U
HAHOCHCTEM.

HaHoTexHOIOruY B MPOU3BOJICTBE BSDKYIIUX BemecTB. HuzkoremneparypHas
TEXHOJIOTHSI TIPOM3BOJICTBA IEMEHTA. AJTMHUTOBBIC IIEMEHTHI.

3 MaoKIMHKEPHBIC MEXaHOXUMHUUYECKH aKTHBHUPOBAaHHBIC IIEMEHTHI. ) l1lo
MexaHOXUMHYECKash aKTUBAIIMS JUCTICPCHBIX MaTePUAIOB, IIEMEHTHI HU3KOU
BOJIOTIOTPEOHOCTH, XapaKTep peakiuii MoauduUKaTopa ¢ MOBEPXHOCTHIO
KJIIMHKEPHBIX YaCTHII.

HaHocTpyKkTypupOBaHHBIC KOMIIO3UIIMOHHBIE MaTepHualibl. BiausHue
4  |HaHOAMCHEPCHBIX JTOOABOK HAa CBOWCTBA KOMITO3UIIMOHHBIX MaTEPHUAJIOB. 2 1{11]10
BricokopyHKIIMOHAIbHBIE OETOHBI C HAHOMOAM(HUKATOPAMH.
5.1. Jlekuuu
Ne Ne Kon-Bo
HaunmeHnoBaHue wiin KpaTKoe CoJIEpIKaHKE JICKITMOHHOTO 3aHATHS
JIEKIMH|pa3iena 4acoB
1 1  |BBenenune. OCHOBHBIC TEPMUHBI U onpesieneHus. [lepcrieKTuBBI U MPOOIEMBI 1




MPUMEHEHHs] HAHOTEXHOJIOTUH B cTpouTenbeTBe.. [lonokeHne HaHOOOBEKTOB Ha
kasie pazmepoB. O61acTb UCTIONIB30BAHNUSI HAHOMATEPHAIIOB B
cTpouTenbeTBe. Buibl HAaHOCTPYKTYp uX kiaccudukanus. CBOOOAHOANCTIEPCHBIE
HAHOCTPYKTYpbI: (DyJJIepeHbl, YIIIEPOAHbIE HAHOTPYOKH, acTpalieHbl, rpadeHsl,
KOJUIOM/IHBIE M MaTPUYHbIE KIJIACTEPhl, HAHOTIOPOIIKH UX MOJTYy4YeHHE, CBOMCTBA
UX Moy4eHue, cBoiictBa. KoHconuanpoBaHHbIe HAHOCTPYKTYPHI:
HAaHOCTPYKTYPHPOBaHHbIE MIICHKH,HAHOIIOPUCThIE MaTEePHaIbl, HAHOKOMIIO3UTHI,
CYIIPaMOJIEKYJIIpHbIE CTPYKTYPbI, 0COOEHHOCTH IMOJy4YEHHUs U CBOICTBA

OcobeHnHocTH MTONTy4YeHUs HAaHOOOBEKTOB. Kitaccudukarus MeTo10B MoTydeHUst
HaHOCTPYKTYp ¥ HaHOMarepuaiaoB. HanocO6opka.[ pyrimoBsie MeTOIbI TOTyYCHHS
HaHOCTPYKTYpP. MeTo/1 MOJIEKYJISIPHBIX TTyYKOB, KaTOJHOE PaCIIbIIICHHUE,
HU3KOTEMITepaTypHas IjIa3Ma, MIa3MOXUMUYECKHN CUHTE3, IUCIIEPTUPOBAHHE,
MEXaHOXUMHUUYECKU CUHTE3, B3pPBIBHOM CMHTE3. METO/Ibl HCCIIEIOBAHUS U
JIMarHOCTHKA HAHOOOBEKTOB U HAHOCHUCTEM.

HanorexHonoruu B Npon3BOACTBE BSDKYIIMX BenlecTB. HuzkoremmneparypHas
TEXHOJIOTHSI IPOU3BO/ICTBA IIEMEHTA. AJIMHUTOBBIE IIEMEHThI. MallOKJIMHKEPHbIE
MEXaHOXMMUYECKU aKTUBUPOBAHHBIE IIEMEHTHI. MeXxaHOXUMHUYeCKasi aKTHUBAIIHs
JMCIIEPCHBIX MaTepUAJIOB, IEMEHThI HU3KOM BOJIOMOTPEOHOCTH, XapaKTep
peakuuii MoM(pUKaTopa ¢ MOBEPXHOCTHIO KIMHKEPHBIX YACTHII.

HaHocTpyKTypHUpOBaHHBIE KOMITO3UITMOHHBIC MaTepHalibl. BiusiHue
HAHOJMCIIEPCHBIX JI00AaBOK HA CBOMCTBA KOMITO3UITMOHHBIX MaTEePHaIOB.
BricokoyHKIMOHAIBHBIE OETOHBI ¢ HaHOMOAMUKaTopaMu. HaHOTEXHOIOTHH B
MPOU3BOJICTBE TEIUIOU3OJISIIMOHHBIX MaTepruanoB. HaHoTexHomoruu B
MPOU3BOJICTBE 3AIUTHO-ICKOPATUBHBIX MaTeprainoB. [IIEHOYHBIE TOKPBITHS LIS
o0ecrieyeHus! CIeUAIbHBIX CBOWCTB CTPOUTEIBHBIX MAaTEPHAJIOB.

5.2. IlpakTHYecKue 3aHATHA, CEMUHAPDI

Ne
3aHATUSA

Ne

paszzena

HanmenoBanwne nim KpaTKO€ COACPKAHUEC MPAKTUYCCKOI'oO 3aHATHA, CEMHUHapa

Koi-Bo
4acoB

CemuHap ¥ TOKJIabI HA TeMbI: "BHIbI HAHOCTPYKTYp UX KilaccuHKaIusi.
CBoboaHoaMCIIEpCHBIE HAHOCTPYKTYphI. KOHCOMMANPOBaHHBIE HAHOCTPYKTYPHI.
TexHonornueckne 0COOEHHOCTH MOTyYeHUsI HAHOOOBEKTOB B CTPOUTENHCTRE. "
OO6cyxaeHue.

Jloknaael HA TeMbl "MeTol1 MOJIEKYJISIpHBIX My4koB. Hu3koTemmneparypHas
M1a3Ma M I1a3MOXUMUYeCKui cHTe3. CBOHCTBAa U 0COOCHHOCTU CTPOCHUS
HaHOOOBEKTOB. MeTO/Ibl CKAaHUPYIOIIEH TYHHEJILHOW U aTOMHO-CHUIIOBOM
MUKpPOCKOIIUH, PEHTIT€HOBCKHE TU(GPAKIIMOHHBIE METO/IbI, MHPpaKpacHas
cnekrpockonus”. O0cykaeHne

Jloknanael HA TeMbl : "HaHOTEXHONIOTUM B MPOU3BOACTBE BSIKYIIUX BEIIECTB".
"MeTo/16I POU3BOJICTBA U OCOOCHHOCTH MPUMEHEHHS AJITMHUTOBBIX IIEMEHTOB".
O6cyxaeHue.

Jloxnaael HA TeMbl : "[I[puMeHeHne yabpTpaaucIepCHbIX, HAHOPAa3MEPHBIX
YaCTHI] TIPH CO3IaHUH BBICOKOTIPOYHBIX JIOJITOBEUHBIX 0eTOHOB", "KoMIO3uTHI ¢
MOJIMMEPHOM MaTpULIEH U YIIIEBOJIOKHAMHU B cTpouTesibeTBe", "[IneHounbie
HaHOIOKPBITHS JJIs dSHEeprocOepekeHus 3qanuil", HaHOKOMIO3UTHBIE TPYOKH
111 MHKeHEpHBIX cucTeM", "CTeKIIomIacTuKoBasi KOMIIO3UTHAsE apMarypa',
"CamMoouuiaromuecss HAHONOKpeITUsA'". "[[puMeHeHne HAHOTEXHOJIOTUI 1715
[OJTyYEHUS TETUIOU30JIAIIMOHHBIX U OTHE3AIUTHBIX CTPOUTEIBHBIX
MarepuasioB", "[IpuMeHeHre HAHOTEXHOJIOTHUI ISl TOJTyYEHUSI 3l THO-
JICKOPaTUBHBIX MOKPBITUH". OOCYXIeHHE.

5.3. JlabopaTopHbIie padoThI




He npenycmorpenst

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brinmonuenne CPC

Bu paboTel 1 conepkanue 3a1aHus

Criucok uteparypsl (C ykazaHHEM
pasJenoB, IJIaB, CTPAHMI)

Kom-Bo yacos

[ToaroroBka k 3a4eTy

1. HaHOHayka U HAHOTEXHOJIOTHH.
DHUUKIIONEIUs] CUCTEM >KU3HE00eCTIeyeHHs
[Tekcr] mep. ¢ anm. 1. copenakropsl : O. O.
ABazenbkapuM u ap. - M.: KOHECKO :
EOLSS : Maructp-IIpecc, 2009. - 991, [1 ]
c. ui. 2 Poccuiickue HaHOTEXHOJIOTHH Hayy.
KypH.: 0+ OOO "I[lapk-menua" xypHai. -
M., 2007- 3 daxapman, b. Xumus HOBBIX
MaTepualioB U HAaHOTEXHOJIOruH [ Tekcr]
yue0. mocoodue mst Gpus. u XuM. dak. yH-TOB
b. ®axnbpMman ; nep. ¢ aunt. . O. Yapkuna,
B. B. YrounukoBo#i ; mox pea. 0. /.
TpetbsikoBa, E. A. I'yaununa. -
Jonronpynnsiii: Matemnekt, 2011. - 463 c.
WL

12

HOI[FOTOBK& K IIPAKTUYCCKHUM 3aHATUAM

1. Poccuiickue HaHOTEXHOJIOTHH Hayy.
KypH.: 0+ OOO "Ilapk-menaua" xxypHai. -
M., 2007-, 2. HanorexHomoruu. A30yka Jist
Bcex Texct H. C. AGpaMuyk u Ap.; O pexl.
1O. /1. TperbsikoBa. - 2-¢ u3., UCIIp. U JIOI. -
M.: duzmatiut, 2009. - 367 ¢. ui. 2.
Hanorexnonoruu. Hayka, nHHOBauMu u
BO3MOXKHOCTH TeKcT COOPHHK COCT. U pefl.
JI. ®ocrep ; nep. ¢ anmt. A. XadosiHa. - M.:
Texnocdepa, 2008. - 349 c. un. 25 cm. 3.
MeTo/1bl KOMIAKTHPOBAHUS M KOHCOIH AU
HAaHOCTPYKTYPHBIX MaTepHaliOB U U3CIUi
[Texct] yueb. mocobue aJis By30B 1O
HaIpaBJICHUIO IOJrOTOBKU OaKalaBpoB U
MarucTtpoB 150100 "MarepuanoBenenue u
TexHosnorun marepuaioB" O. JI. XacaHoB u
np. - M.: burom. JlaGopaTtopus 3HaHUH,
2013. - 269 c. ui. 4. MeToibl TOTyYEHUS U
cBolcTBa HaHOOOBEKTOB [Tekct] yueO.
MOCcOOMeE 10 CHeUaIbHOCTH
"Hanorexunonoruun" H. 1. Munsko u ap. -
M.: ®nunra : Hayka, 2009. - 162, [1] c.

12

[ToaroroBka KypcoBo# paboThI

1. HaHOHayka U HAaHOTEXHOJIOTHH.
DHUUKIIONEUs] CUCTEM >KU3HEo0eCTIeyeHHs
[Tekcr] mep. ¢ anm. 1. copenakropsl : O. O.
ABazenbkapuM u ap. - M.: KOHECKO :
EOLSS : Maructp-IlIpecc, 2009. - 991, [1 ]
c. ui. 2 Poccuiickue HaHOTEXHOJIOTHH Hayy.
KypH.: 0+ OOO "I[lapk-menua" xypHai. -
M., 2007- 3 daxapman, b. Xumus HOBBIX
MaTepUalioB U HAHOTEXHOJIOruH [ Tekcr]
yue0. mocoodue mist pus. u XuM. Gak. yH-TOB

b. ®axnbpMman ; nep. ¢ aunt. . O. Yapkuna,

32




B. B. YrounukoBo#i ; mox pea. 0. /.
TpetbsikoBa, E. A. I'yaununa. -
Jonronpynnsiii: Matemnekt, 2011. - 463 c.
ui. 4. Xypnan "HanorexHosoruu B
ctpoutenscre”, 5. XKypnan "CrpoutenbHbie
Marepuaiibl”, 6. XKypHain "CrpoutenbHbie
Marepualibl U TexHosnoru". 7.
Hanorexnomnoruu. Az0Oyka nist Bcex TekcT
H. C. Abpamuyk u 1p.; mox pen. FO. 1.
TpetbsikoBa. - 2-¢ U3., UCIIp. U J01. - M.:
®uzmariut, 2009. - 367 c. . 8.
Hanorexnonoruu. Hayka, nHHOBauuu u
BO3MOXKHOCTH TeKcT COOPHHK COCT. U pefl.
JI. ®ocrep ; nep. ¢ anmt. A. XadosiHa. - M.:
Texnocdepa, 2008. - 349 c. un. 25 cm. 9.
MeTo/1bl KOMIaKTUPOBAHUS M KOHCOIH AU
HAaHOCTPYKTYPHBIX MaTepHaliOB U U3CIUi
[Texct] yueb. mocobue aJis By30B 1O
HaIpaBJICHUIO IOJrOTOBKU OaKalaBpoB U
MarucTpoB 150100 "MarepuanoBenenue u
TexHosorun marepuaioB" O. JI. XacaHoB u
np. - M.: burom. JlaGopatopus 3HaHUH,
2013. - 269 c. ui. 10. MeToabl mostyyeHus u
cBolcTBa HaHOOOBEKTOB [Tekcrt] yueO.
MOCcOOMeE 10 CHeUaIbHOCTH
"Hanorexunonoruun" H. 1. Munsko u ap. -
M.: ®nunra : Hayka, 2009. - 162, [1] c.

1. HaHOHayka U HAHOTEXHOJIOTHH.
DHUUKIIONEUs] CUCTEM >KU3HEO0eCTIeyeHHs
[Tekcrt] mep. ¢ anm. 1. copenakropsl : O. O.
ABazenbkapuM u ap. - M.: KOHECKO :
EOLSS : Maructp-IlIpecc, 2009. - 991, [1 ]
c. ui. 2 Poccuiickue HaHOTEXHOJIOTHH Hayy.
KypH.: 0+ OOO "Ilapk-menaua" xxypHai. -

BrlinonHeHE KOHTPOJIBHON PaOOThI M., 2007- 3 ®axnbMad, b. XuMus HOBBIX 8
MaTepUalioB U HAaHOTEXHOJIOruH [ Tekcr]
yueO. mocoodue mst Gpus. u XuM. Gak. yH-TOB
b. ®axnbpMman ; nep. ¢ aunt. . O. Yapkuna,
B. B. YrounukoBo#i ; nox pea. FO. /.
TpetbsikoBa, E. A. I'yaununa. -
Jonronpynnsiii: Matemnekt, 2011. - 463 c.
WL
6. UnHoBanMoHHBbIE 00pa30oBaTe/ibHbIEe TEXHOJOTMH, HCIIOJIb3yeMble B YUeOHOM
npoiecce
J 05 0500):2:0005 (00500505 (bOPMBI By paGotsr KpaTkoe onucate Komn-Bo ayg.
Y4eOHBIX 3aHATHI (JI, T13, JIP) 4acoB
WHTEPAKTUBHBIE JIEKIINU Jlexinn [IOKAa3 CIIA0B IO TEME 3aHATUS 2
[pUMEHEHHE
HHTEPAKTHBHOTO [IpakTrueckue 3aHATHS |IPOBEICHUE CEMUHAPOB, B BUEC ) 4
oBopyoBaHus 1 CEMUHapPbI NOKJIAZIOB CTY/IEHTOB M OOCYKICHUI

Co0cTBeHHbIE HHHOBAIIMOHHBbIE CIIOCOOBI U METObI, HCNOJIb3yeMbl€e B




odpa3oBaTeIbHOM Mpouecce

He npenycmorpenst

HMcnons3oBaHue PE3YJIbTaTOB HAYYHBIX HCCHGI{OB&HHﬁ, IMIPOBOANMBIX YHUBCPCUTCTOM, B
paMKax I[aHHOﬁ JAUCHUIIIINHBI: HCT

7. ®oua oueHouHbIX cpeacTs (POC) nias npoBeeHUs TEKYIIEr0 KOHTPOJIA
yCIIeBaeMOCTH, NPOMEKYTOYHOM ATTECTALMHU M0 UTOraM OCBOCHUS M CHUIINHBI

7.1. IlacnopTt (poHAA OLIEHOYHBIX CPEACTB

HaumenoBanue
pasenoB
JIUCIATUINHEI

Kontponupyemas komnerenuus 3YHel

Bun xonTpons
(BKITFOUAST
TEKyIIUi)

NoNe
3aJaHul

Bce paznensi

OIIK-10 cnocoOHOCTBIO ¥ TOTOBHOCTEIO
OpPUEHTUPOBATHCS B TIOCTAHOBKE 3aJ1a4, IPUMCHSITh
3HAHHS O COBPEMEHHBIX METOJIaX MCCIICOBAHNUS,
aHAJIM3UPOBATh, CHHTE3UPOBATh M KPUTHUYCCKU
PEe3IOMHUPOBATh HH(DOPMALIHIO

KypcoBasi pabota

Bce paznensi

OIIK-5 crtocoOHOCTBIO UCTIONIL30BATh YITyOJICHHBIC
TEOPETHYECKUE U TPAKTUICCKHE 3HAHUS, YACTh KOTOPHIX
HAXOIMTCS Ha MEePEIOBOM PyOekKe JaHHOW HAyKH

3a4€CT

Bce paznenst

I1K-2 BnageHueM METOIaMHU OLI€HKU MHHOBAIIUOHHOI'O
MOTEHITMAa, pUCKa KOMMEPITUATN3alUK MPOCKTa,
TEXHUKO-D)KOHOMHUYECKOTO aHaJIM3a MPOCKTHPYEMBbIX
00BEKTOB ¥ TIPOAYKITUH

KypcoBasi pabota

Bce paznenst

OIIK-8 crtocoOHOCTHIO IEMOHCTPUPOBATH HABBIKU
paboThI B HAYYHOM KOJJIEKTHUBE, CIIOCOOHOCTHIO
MOPOXIAaTh HOBBIC UJIeH (KPEaTHBHOCTH)

KypcoBasi pabota

Bce paznenst

OIIK-11 crtocoOHOCTHIO U TOTOBHOCTBIO MPOBOIUTH
Hay4YHBIC SKCTICPUMEHTHI C UCTIOh30BAHUEM
COBPEMEHHOTO MCCIICIOBATEIILCKOTO 000PYIOBAHUS U
MpUOOPOB, OIICHUBAThH PE3YJbTAThl HCCIICIOBAHMI

3a4€T

Bce paznenst

ITK-11 crmocoOHOCTHIO BECTH OpraHU3AIMIO HAIAIKH,
WCIBITAHUS U CJIAYU B DKCILTyaTalli0 0ObEKTOB,
00pa3IoB HOBOW M MOJIEPHU3UPOBAHHOM MTPOTYKITHH,
BBIITyCKaeMOM MPEaNpUiITHEM

3a4€CT

Bce paznensi

OIIK-11 crmocoOHOCTHIO U TOTOBHOCTBIO MPOBOIUTH
Hay4YHBIC SKCTICPUMEHTHI C UCTIOIh30BAHUEM
COBPEMEHHOTO MCCIICIOBATEIILCKOTO 000PYIOBAHUS U
MpUOOPOB, OIICHUBATH PE3YJbTAThI HCCIICAOBAHMI

MpOBEpKa
KOHTPOJIbHOM
paboThI

7.2. Buabl KOHTPOJIsI, NIPOLEAYPbI NPOBeAeHNSs], KPUTEPUU OLlCHUBAHUS

Bup xonTpons

[Tpotemypbl TPOBEACHHS U OIICHUBAHUS

Kputepuu onieHuBanus

KypcoBasi
pabora

oOyyJaromuecsi TOTOBSIT CAMOCTOATEIbHO, Ha BBIIAHHYIO
3apaHee MpenojaBareieM UHAUBUAYAIbHYIO TEMY
JOKJIaJ U MPE3EHTALINIO, MTOSICHUTEIbHYIO 3aIUCKY.
Crharot KypcoByIo paboTy MpernoaaBaTelio Ha IPOBEPKY,
B cJIy4yae MPaBUIILHOTO BBINOJIHEHHUS PaboThI,
MIPeroAaBaTelb JIOMyCKaeT 00y4arolIerocs K ee 3aluTe.
Ha npaktuueckux 3aHATUSAX 0Oydaromuecs AeIaiT

OTAMYHO: MOJTHOE PACKPBITHE
TEMBbI, HATNYHE IPUMEPOB U
IpaMOTHBIC OTBETHI HA
[MOCTABJICHHBIC ayTUTOPUEH
BOMpockI (75-85%).
XOpoI110: MOJTHOE PACKPBITHE
TEMBI, IPU OTCYTCTBUU




JOKJIa] He Oojiee 15 MUHYT, TOKa3bIBAIOT MPE3EHTAIIHIO,
MOCJIe OTBEYAIOT Ha BOIIPOCHI ayAUTOPUHU U
npenoaasaress. OLieHKa BHICTABISIETCS 10 CPEIHEMY
pe3yJIbTaTy 3a BHITIOJIHEHHE KYPCOBOM paboThI, 00beMa
PacKpbITUSL TEMBI, JOKJIaZia U OTBETOB HA BOIPOCHI.

MPUMEPOB U TPAMOTHBIE OTBETHI
Ha ITOCTaBJICHHBIC ayIMTOPHEH
BOMpOCHI (65-75%).
YIOBIETBOPUTEIBHO: HE MOTHOE
pacKpbITHE TEMBI (HE MEHEe
50%), mpu OTCYyTCTBUU
MPUMEPOB U TPAMOTHBIE OTBETHI
Ha ITOCTaBJICHHBIC ayIMTOPHEH
BOTIPOCHI.
HeynoBneTBOpHUTENbHO: HE
PACKpBITHE TEMBI, OTCYTCTBHE
MPUMEPOB U OTBETOB Ha
[MOCTABJICHHBIC ayTUTOPUEH
BOTIPOCHI.

3a4€CT

JIOITYCKOM K 3aueTy SIBIISIETCS cllada KypCcoOBOW padoTHI,
Ha 3a4eTe 00yJaroIIMMCs ITPETI0IaBaTeib 3a/1aeT
WH/IMBHUTYJIbHBIA BOIIPOC, JUISI MUCBMEHHOTO OTBeTa( Ha
oTBeT oTBOAMTCS He Oosee 20 munyT). [loce
MPEeToIaBaTelb MPOBEPSIET MUCHMEHHBIC OTBETHI U
BBICTABIISIET 3a4ET.

3auTeHO: MPaBUJIbHBIN OTBET HA
Bonpoc (6osee 50% packpbiTHe
TEMBbI )

He 3auteHo: HE NMpaBUIIBLHbBIN
oTBeT Ha Bompoc (menee 50%
PACKPBITHE TEMBI)

MpOBEpKa
KOHTPOJIbHOM
paboThI

IMPOBEpPKa MIMCbMEHHOT'O OTBETA HAa BOIIPOC

OTIMYHO: MOJTHOE PAaCKPBITHE
TEeMbl, HaTu4Iue npumepoB (75-
85%).

XOpoII0: pacKpbITUE TEMBI,
Haiuuue npuMepoB (65-75%).
YIOBIETBOPUTENBHO:
PacKpbITUE TEMbI, MEHEE UeM Ha
50%, npu OTCYyTCTBUHU
[IPUMEPOB.
HeynoBieTBOpUTENbHO: HE
MpaBUJIbHBIA OTBET Ha
[MOCTaBJIEHHbBIA BOMIPOC.

7.3. TunoBble KOHTPOJIbHbIE 32aAHUS

Bun xonTpons

Tumosslie KOHTPOJIbHBIC 3a/IaHUSA

KypcoBasi pabota

Tembl 17151 KypcoBOM pabOThI:

2. Buapl HAaHOCTPYKTYp, UX KilacCcuUKAIUS
3. CBOOOHOIUCIIEPCHBIE HAHOCTPYKTYPhI

BBICOKOIIPOUYHBIX JIOJTOBEYHBIX OETOHOB
JTOJITOBEYHBIX OETOHOB

6. KoMno3uThbl ¢ MOJTMMEPHON MaTpHULIei

7. IlpuMeHeHue yIIEeBOJIOKOH B CTPOUTENIbCTBE

CTPOUTECIBCTBE

10. CrekiioniacTuKkoBasi KOMIIO3UTHAsI apMaTypa
11. Camoouuiaronecss HAaHOMOKPBITUS

BBICOKO(DYHKITMOHAJIBHBIX OETOHOB

1. HanorexHonoruu: onpenenenue, 001acTb NpUMEHEHUS, TPUMEPhI

4. IlpumeHeHue yIbTpaIuCIEPCHBIX, HAHOPA3MEPHBIX YAaCTHUI] IPU CO3TaHUU

5. [IpumeHeHue yriepoaHblii HAHOTPYOOK JJIsi CO3/IaHUSI BEICOKOTIPOYHBIX

8. [11neHouHbIE HAHOMIOKPBITUS KaK SHEprocOeperaronie TEXHOIOMH B

9. HanokoMno3uTHbIE TPYObI 7151 MH)XEHEPHBIX CUCTEM

12. IlpumeHeHue yabTpaauciepCHbIX MOAUPHUIIUPYIOMINX J00aBOK B TEXHOJIOTUU

13. OcobeHHOCTH MPUMEHEHUSI HAHOIIJICHOK U HAHOMEMOpPAH B CTPOUTEIIbCTBE

3a4€CT

Bomnpocs! ams 3adera:




1. OcoGeHHOCTH B3aUMOICHCTBUI HA HAHOYPOBHE.

2. MeTozb! ucciieoBaHusl HAHOCTPYKTYP, OCHOBHBIE TPEOOBaHUS K
AQHAJIMTUYECKUM METOZAM.

3. O6nacTh UCTONIB30BAHKS HAHOMATEPUAJIOB B CTPOUTEIILCTBE.

4. OCHOBHBIE 33/1a4 CTPOUTEILHOTO MAaTEPUATIOBE/ICHUS, PEICHIE KOTOPbIX
BO3MOXKHO TOJIBKO C IPUMEHEHUEM HAHOTEXHOJOTUYECKUX MOAXO/I0B.

5. [IpuoputeTHbIE HapaBiIeHUs Pa3BUTHS HAHOTEXHOJIOTUN B MPOU3BOJICTBE
CTPOUTENIbHBIX MaTEPHUAJIOB.

6. CoBpeMEeHHbIE KOMITO3UIIMOHHBIE MaTEPHUAaIIbI.

7. MeToapl CTPYKTYPHUPOBAHUS BOJIBI

8. OCOOCHHOCTH HAHOUCIIEPCHOTO apMUPOBAHUS

9. OcobeHHOCTH MPUMEHEHHS] HAHOPa3MEPHBIX T00ABOK B TEXHOJIOTUH
CTPOUTENIILHOTO MaTepUaIOBEACHUS

10. OcobeHHOCTH MPUMEHEHUSI HAHOTPYOOK ¥ HAHOBOJIOKHA B TEXHOJIOTHH
CTPOUTEIILHOTO MaTepUaIOBEACHUS

11. OcobenHoCTH TPUMEHEHHsI HAaHOC(HEp B TEXHOJIOTUU CTPOUTEIHHOTO
MaTepraIoBeICHHS

1. Camoounmiaroniuecss HaHOMOKpbITUs. [IpuBecTH 1Ba cmocoba, CpaBHUTH UX
MEXKTy COOOI.

MpOBEpKa 2. Bricokoymieponubie coenuaenus. O0macTb MPUMEHEHUs B IPOU3BOJICTBE
KOHTPOJILHOM pabOThI |CTPOUTENBHBIX MaTEPHAIIOB.
3. Termnou30sIIIMOHHbBIE KPACKH.
4. IlpuMeHeHue NOIUMEPOB B IIPOU3BOJICTBE CTPOUTEIILHBIX MAaTEPHUAIIOB.

8. YueOHo-MeToqMUYecKkoe M HHPOPMALIMOHHOE OOecniedeHHue TUCIIUTIITHUHBI

IleuaTHast yueOHO-MeTOAUYECKAS] JOKYMEHTALUA
@) OCHOBHas Iumepamypa:

1. HaHoHayka U HAHOTEXHOJOTUU. DHIUKIONEAUS CUCTEM
xu3Heoobecnieuenus [ TekcT] mep. ¢ anmI. 1. copeaakTopsl : O. O. ABajenbkapum u
ap. - M.: OHECKO : EOLSS : Maructp-IIpecc, 2009. - 991, [1 ] c. un.

2. Poccuiickue HaHoTexHONMOTHH Hay4. KypH.: 0+ OO0 "Ilapk-meaua"
KypHai. - M., 2007-

3. ®axubman, b. XumMus HOBBIX MaTepualioB U HAHOTEXHOJIOTUH [ TeKCT]
yue0. mocobue 1y ¢pus. u xuM. dak. yu-toB b. @axneman ; nep. ¢ anr. J[. O.
Yapkuna, B. B. Yrounukosoii ; nox pex. FO. JI. TpetwsikoBa, E. A. I'ynununa. -
Honronpyansiii: Uatemnekt, 2011. - 463 c. un.

0) OononHumenvbHas Aumepamypa.

1. Hanorexnomorum. A30yka mist Bcex Texer H. C. AGpamMuyk u zip.; 1oz
pen. FO. /1. TpeThskoBa. - 2-€ u3., uctp. u joi. - M.: ®uzmariur, 2009. - 367 c.
WII.

2. Hanorexnonoruu. Hayka, "HHOBAIMM ¥ BO3MOXHOCTH TeKCT COOPHUK
cocT. u pex. JI. @ocrep ; mep. ¢ anmt. A. XadosiHa. - M.: Texnocdepa, 2008. - 349 c.
ui. 25 cm.

3. Meroabl KOMIAKTUPOBAHUS U KOHCOJIUIAIIMK HAHOCTPYKTYPHBIX
MaTepuanoB u uznenuii [Texct| yue6. mocobue /st By30B MO HAIMPABICHUIO
MOJTOTOBKH OakanaBpoB 1 MaructpoB 150100 "MarepuanoBenenne U TEXHOIOTHH
matepuanoB" O. JI. XacanoB u ap. - M.: bunom. Jlaboparopus 3nanuii, 2013. - 269
C. UI.

4.  Mertonpl IOIyYCHUS U CBOMCTBA HAHOOOBEKTOB [TekcT] yued. mocodue



no cnenuanbHoct "Hanorexnonoruun" H. 1. Munbko u np. - M.: @nunra : Hayka,
2009. - 162, [1] c.

8) omeuecmeerHble U 3apyOedNHCHbIE HCYPHANBL NO OUCYUNTUHE, UMetowuecs 6 Oubiuomexe:
1.  XKypuan "HaHOTEXHOJIOTUH B CTPOUTENHCTBE"
2. XKypuan "CrpoutenpHble MaTepuaibl”
3. XKypnan "CrpoutenbHble MaTepHalbl U TEXHOIOTHH"

2) mMemoouueckue yKkazanus 0 CMmy0eHmo8 no 0C80EHUIO OUCYUNTUHDL.

1. mpe3enTanus K jJexkuuu. HaHOTEXHOIOrUU B MPOU3BOICTBE
CTpPOMTEINbHBIX MaTepuanoB. Hacts 1.

U3 HUX: y4ebOHO-Memooudeckoe obecneueHue camocmosmebHou pabomol
cmyoenma:

2.  mpe3eHTanus K JeKiuu. HaHOTeXHOI0THM B MPOU3BO/ICTBE
CTPOUTENBbHBIX MaTepuanoB. Yacts 1.
DJIeKTPOHHAS YUeOHO-METOANYeCKas TOKYMEeHT AU

Her

9. UnpopManmoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble TPH 0CYIIeCTBJICHUN
o0pa3oBarTeJIbHOIO Mpouecca

[lepeueHb UCTIONBE3YEMOTO MPOTPAMMHOTO 00€CTICUEHUS:

1. Microsoft-Office(6eccpouno)
2. -Paint. NET(6eccpouno)

[lepedeHb UCTIONB3YEMBbIX HH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
1. -Crangaptuadopm(beccpodHo)

10. MarepuajbHO-TeXHUYECKOE o0ecredeHue TN CIUNINHbI

OcHoBHOE 000pyIOBaHKE, CTEH IbI, MAKEThI, KOMIIBIOTEpHAsl TEXHUKA,
Bun 3ansaruit Ne ayn. | mpemycraHOBIEHHOE IPOrpaMMHOE 00ecrieueHUe, UCTIOIb3YeMOe JIIs
Pa3IMYHbBIX BUIOB 3aHITHIA

203

Jlexun (JIKAC)

KOMITBIOTEPBI, TPOEKIIMOHHOE 000PY/I0BaHKE

[IpakTnyeckue 203

KOMITBIOTEPHI, IIPOEKIIMOHHOE 000pYI0BAHUE
3aHATUA U ceMuHapsl |(JIKAC) PhI, TPOCKIL pya




