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1. MACHOPT ®OHJA OHEHOYHBIX CPEACTB

O0mme Moy10KeHN s

KoHnTponbHO-u3MepHuTenpHble  MaTepHuaibl TNpeAHa3HAUYeHbl JJs TPOBEPKU  PE3YyJIbTaTOB
ocBoeHuss yueOHOUW muctuuimHbl «BY.03 HaHOTeXHOJIOTHM B CTPOMTEILCTBE M JH3aiiHe
HHTEPbEPOB» OCHOBHOW 00pa30oBaTeNIbHON MpOrpamMMbl CpelHEro MnpodeccuoHalbHOrO 00pa3oBaHUs
no npodeccun 08.01.28 MacTtep 0T/1eJIOYHBIX CTPOUTEIBHBIX H 1eKOPATHBHBIX PadoT.

KoHnTponbHO-u3MepHuTenbHble MaTepralibl MpeJHa3HAYEeHbl JJI TEKYIIEr0 W MPOMEKYTOYHOIO
KOHTPOJIS, OLEHKH 00pa30oBaTEIbHBIX JOCTHKEHUH O0OYYaOLIMXCs, OCBOMBIIUX MPOrpamMMmy y4eOHOI
nuctuiuinibel «BY.03 HaHOTeXHOJI0TMH B CTPOUTEIbLCTBE U AU3aiiHE HHTEPbEPOB).

dopmoit MIPOMEKYTOUHOMU aTTeCTaluu o yueOHOM JHUCLHUIUINHE SIBIIAETCS
nuddepeHIMpOBaHHbBIN 3a4eT B (hOpME TECTHPOBAHMS.

JuddepeHurpoBanHbIN 3a4€T OLEHUBAETCS 10 MATUOAIUIBHOM HIKaJIe OLIEHOK.

2. ®OPMBI KOHTPOJISI U OCBOEHHUA JIEMEHTOB YUYEFHOM JUCIATIIMHBI

Tabnuma 1
KonTponupyemblie TeMbl | DopMa KOHTPOJISI U OLICHUBAHMSI
(pa3zesnbl) yueOHOM qUCHUIIMHEBL | TeKyIuii KOHTPOJIb IIpomexxyTouHast arrecTanus
Paznen 1 Hogeliue KonTponbnas padorta Nel 3auer
CTPOUTEJIbHBIE TEXHOJIOTUH U
MaTepUabl
Pa3znen 2. HanorexHonoruu B Konrtponbnas padora Ne2
JM3aliHe MHTEphEPA

3.PE3YJbTATbHI OCBOEHUA JUCIIUIIJIMHbI

3.1. lIpo¢eccnonajibHbIe KOMIIETEHINH, MOJIeKAIHe IPOBEPKe NP BbINOJIHEHUH 3aaHUS

B pe3ynbrare TEKyLIEro KOHTPOJS M OLEHKU PE3yJbTaTOB OCBOEHUS YMEHUH M 3HAHUU MO y4yeOHOU
nucuuiauHe BU.03 HaHOTeXHOJI0THM B CTPOMTENbCTBE M /IM3aiiHe MHTEPbEPOB OCYIIECTBIISIETCS
KOMIUIEKCHas! MpoBepKa CIeAYIOUNX MPo(hecCHOHaNbHBIX KOMIETEHIINN:

TaOnuna 2
[IpodeccronanbHbIe KOMITETEHIMN ITokazaTenu OLEHKH pe3yJIbTara
IIK 1.1 BoinonHATe 1ITYKaTypHbIE pabOThl 1O | 3HAHHE UCTOpUHU BO3HUKHOBEHMUS
OTHEIIKE BHYTPEHHMX M HApY>KHBIX IIOBEPXHOCTEH | HAHOTEXHOJIOTHH;
37aHUN U COOPYKEHUHN 3HAHUE HEKOTOPBIX CBOWCTBA
HaHOCTPYKTYD;

3HAaHHE BUJOB U CBOICTB MaTCpHraJIoB Ha
OCHOBE HAaHOTEXHOJIOT UM

IK 1.2. BoimonHATe  paboThl MO  yCTPOWCTBY | 3HAHHWE BHUJIOB U CBOICTB MaTepualioB Ha
HaJIUBHBIX I10JIOB U OCHOBAHMI1 1O/ ITOJIBI. OCHOBE HAHOTEXHOJIOT U1,

3HaHHE  OCOOEHHOCTEH  CMEIIMBaHUs
pa3IMYHbIX MAaTEPHUAJIOB

IIK 1.3. BBINTONHATE AEKOPATUBHYIO IITYKATYPKY | 3HAHWE HAHOMATEPHAIOB IPUMEHSIEMBIX
IIpU ACKOPATUBHOM IITYKATypKe

IIK 1.4 PeMOHT mTyKaTypkH, HAJIMBHOIO TII0JIa, | 3HAHUE HAHOMATEPHUAJIOB IPHUMEHIEMBIX

dacagHBIX TEMIOM3OJSAIMOHHBIX KOMIIO3UIIMOHHBIX | MPU BBIITOJIHCHUU peMoHTa

CUCTEM. OIITYKATYPEHHBIX IOBEPXHOCTEH , IIPHU
BBIIIOJIHCHUM  MOHTa)Xa U PEMOHTA
(bacaaHbIX, TEIJION30JISILIUOHHBIX,
KOMIIO3ULIMOHHBIX CUCTEM

K 2.1. BbINONMHATE MOATOTOBUTENBHBIE PAa0OTHI | 3HAHUE HUCTOpUHU BO3HUKHOBEHMUS

OpU TPOM3BOJCTBE MAJSIPHBIX PAabOT MpH OTAEIKE | HAHOTEXHOJIOTHHA;
ITOBEPXHOCTEN 3/1aHUN U COOPYKEHUI 3HAHUE HEKOTOPBIX CBOMCTBA




HaHOCTPYKTYP;
3HAHUC BUI0B U CBOWCTB MaTCpHraJIOB Ha
OCHOBE HAaHOTCXHOJIOTHI;

I1K 2.2. BoImoaHATE paboThl 0 OKpAIIMBAaHUIO M | 3HAHWE HAHOMATEPUAIOB MPUMEHSIEMBIX
OKJICUBAaHUIO OOOSIMH IOBEPXHOCTEH pa3IMUYHBIMM | IPU OKpAaIlIMBaHUHU IIOBEPXHOCTEH
criocobamu pa3sIMYHBIMM  MAJSIPHBIMM  COCTaBaMH,

UCIIOJNIB3YsT HEOOXOAUMBIC HHCTPYMEHTBI,
npucnocoOeHus 1 000pyA0BaHNE

IIK 2.3. BrinonssTh JIEKOPATUBHO- | 3HAHWE HAHOMATEPUAJIOB MPUMEHSIEMbIE
XYJ10KECTBEHHYIO OTJIECIIKY MOBEPXHOCTEH | mpH BBITIOJTHCHU T JEKOpPaTUBHO-
Pa3IMYHBIMH CIIOCO0aMU XYJI0’KECTBEHHOM OTJENKH CTEH, MOTOJIKOB

U IpYIMX apXUTEKTYPHO-KOHCTPYKTUBHBIX
JJIEMEHTOB Pa3jIMYHBIMH CIOCOOaMU C
MPUMEHEHHEM HEOOXOJUMBIX MaTepPHAaJIOB,
UHCTPYMEHTOB U 000pYyA0BaHUS

I1K 2.4. BpINONHATE PEMOHT M BOCCTAaHOBJICHHME | 3HAHME HAHOMATEPUAIOB IPUMEHSIEMBIX

OKpAIIIEHHBIX UM OKJIEEHHBIX 0005IMH [TOBEPXHOCTEH | MPHU BBITIOJTHEHUH peMOHTa U
BOCCTaHOBJICHHSA MaJISIPHBIX u
JEKOPAaTUBHO-XY10’KECTBEHHBIX OTIEIO0K

I1K 3.1. BBINOAHATE MOATOTOBUTENFHBIE PAOOTHI | 3HAHKE HUCTOPHH BO3HMKHOBEHUS

OpU MOHTaXE€ U OTAEIKE KapKacHO-OOIIMBHBIX | HAHOTEXHOJIOIMH;

KOHCTYKWHI 3HAHUE HEKOTOPBIX CBOMCTB
HaHOCTPYKTYD;

3HaHHUC BHUJOB H CBOICTB MaTCpraJIOB Ha
OCHOBE HaHOTEXHOJIOT UM

I1K 3. 2. BoimonHATe  paboThl 1O  MOHTaXy | 3HAHHE HAHOMATEPUAJIOB IPUMEHSEMBIX
KapKacHO-OOLIMBHBIX KOHCTPYKLUMH M3 PA3JIMYHBIX | IPU BBINOJHEHUM OOJMIIOBOYHBIX paboT
MaTEpPUAIIOB. TFOPU30HTAIIBHBIX u BEPTUKAJIbHBIX
BHYTPEHHHUX [TOBEPXHOCTEN IOMEUICHUM
1K 3.3. BrmonnsaTe OTIEIKY KAapKacHO- | 3HaHHME HAHOMATEPHAJIOB IMPUMEHIEMbIX
OOIIMBHBIX KOHCTPYKIIUHA pu OTJIENIKE KapKacHO-OOILIMBHBIX
KOHCTPYKIHH
1K 3.4. BrmonusaTe PEMOHT KapKacHO- | 3HaHUE HAHOMATEpHUAJIOB IIPUMEHSAEMBIX
OOIIMBHBIX KOHCTPYKIIUHA IPU BBINOJHEHUM PEMOHTA KapKacHO-

OOIIMBHBIX KOHCTPYKIIMH

3.2. O0mue KOMNETEeHUNH

B pesynbrare Tekymiero KOHTpossi U OleHKH o ydeOHoi mucruminHe BU.03 Hanorexnosiorum B
CTPOUTENbCTBE U IU3aliHe HHTEPbEPOB OCYIIECTBIIACTCS KOMIUJIEKCHAS TIPOBEPKA CIECTYIONUX OOIUX
KOMIIETEHLIN I

Tabnuua 3
O6H.II/IC KOMIICTCHIIMHU IToxazarenu OLICHKH pE3yJbTaTa
OK 1. Br16upaTh ciocoObl perieHus pacrmo3HaBaTh  3ajady  W/wiM  mpoOieMy B
3a71a4 NpoQecCuoHaNbHOM podeCCHOHATLHOM H/MITH COIIMAIbHOM KOHTEKCTE;
NesITeIbHOCTH MPUMEHHUTEIBHO K | aHAJIM3UPOBATh 3aJa4y W/WIH MpoOJeMy U BBIIENISTh
Pa3JIMYHBIM KOHTEKCTaM. €€ COCTaBHbIC YaCTH;

MPaBWIbHO BBIABIATE M 3(Q(EKTUBHO HCKaTh
uHpOpMaIHo, HEOOXOIUMYIO JUIS PELIeHUs 33J1a4u
W/Uu TPOOIIEMBI,

COCTaBUTb IIJIaH JEHCTBUS;

OTpeAeNuTh HEOOXOAUMBIE PECYPCHI

BIAJETh AaKTyaJlbHbBIMM METOJaMH paboOThl B
npodeccuoHanbHOM U CMEXHBIX chepax;
pean30BaTh COCTABIEHHBIN IUIAH;

OLICHMBATh  pPE3yJNbTaT U TOCIEACTBUS  CBOUX




JNEHCTBUM  (CaMOCTOSITEIHHO WJIM €  TIOMOIIBIO
HAaCTaBHHKA).

OK.2 Hcnonb30BaTh COBpEMEHHBIE ONpeaesaTh 3a/layd = TOWCKa  HWH(POPMAIINH,
CpEICTBa IIOMCKA, aHAJIN3a U ONpPENEINATh HE00XOIUMBIE HUCTOYHUKHU
UHTEpIpeTanuu napopmanuu, u uH(pOopMaLnu;

MH(OPMAIIMOHHBIE TEXHOJIOTUU IUIAHUPOBATh MPOLIECC NIOMCKA;
JUIS BBIIIOJIHEHHUS 3a/1a4 CTPYKTYpUPOBATh MOJIy4aeMyto HH(GOpMaIIHUIO;
npogeccuOHaTBLHON BBIICNIATh ~ HauOojee  3HAUMMOE B IEpeyHe
NEeSATEIbHOCTH; uH(pOopMaLnu;
OLICHMBATh MPAKTUYECKYIO 3HAUUMOCTb PE3YJIbTaTOB
MIOUCKA;
0pOpMIISITH Pe3yIbTATHI TOUCKA

OK .3 | [ImanupoBaTh U peaan30BbIBaTh ONpeAeNATh AKTyaJIbHOCTh HOPMATHUBHO- IMPABOBOM
coOCTBEHHOE POPECCUOHATIBHOE | IOKYMEHTAINU B npodecCuoHaIBLHO 17
Y JMYHOCTHOE pa3BUTHE, JIeATEIbHOCTH;

IIpeAIIPUHUMATEIBCKY IO BBICTPAWBaTh TPACKTOPUU MPO(HECCHOHAIBHOTO H
NEeSATEIbHOCTD B JMYHOCTHOT'O Pa3BUTHUS

npodeccuoHanbHOHI cdepe,

WCII0JIb30BaTh 3HAHUS 110

(UHAHCOBOW TPAMOTHOCTH B

Pa3IMYHBIX KU3HEHHBIX

CUTYaIUIX

OK .4 | DddexTuBHO B3aUMOACHCTBOBATh | OPraHU30BBIBATH PAOOTY KOJUIEKTHBA U KOMaH/IbI;

1 paboTaTh B KOJUIEKTUBE U B3alMOJICIICTBOBATh C KOJUIETaMH, PYKOBOJCTBOM,
KOMaH/IE. KJINEHTaMHU

OK .5 | OcymiecTBasTh YCTHYIO U u3JaraTb CBOM MBICIIM Ha TIOCYJapCTBEHHOM
MHCbMEHHYI0 KOMMYHUKALIUIO HA | SI3BIKE;
roCy/1apCTBEHHOM $SI3bIKE 0hOpMIIATH TOKYMEHTHI
Poccuiickoit denepaiuu ¢ yuetom
0CcOOEHHOCTEH COMANTBHOTO U
KYJBTYPHOI'O KOHTEKCTa

OK.6 [IposBnATH rpaxaaHCcKo- MPUIEP)KUBATHCS HOPM TPATUITMOHHBIX
MaTPUOTHYECKYIO MTO3ULHUIO, oO0I1IeYeNIOBEeYeCKUX  IIEHHOCTEH  C  y4eToM
J€MOHCTPUPOBATh OCO3HAHHOE rapMOHHU3aLUU MEXHAIMOHATBHBIX u
MIOBE/ICHUE HA OCHOBE MEXPEIUTUO3HBIX  OTHOILEHUH, MPUHIUIIOB
TPAIUITMOHHBIX AHTUKOPPYTNILIMOHHOTO MTOBEIECHUS
00111€4eTI0BEYECKUX [IEHHOCTEH, B
TOM UHUCJIE C yUYETOM
rapMOHH3ALUU
MEXHaIMOHATBHBIX U
MEXPEIUTHO3HbBIX OTHOIIEHUH,

MIPUMEHSATh CTaHIaPTHI
AHTUKOPPYNLHUOHHOIO NTOBEIECHUS.

OK.7 CoJieiicTBOBaTh COXPAHEHUIO c00JII01aTh HOPMBI IKOJIOTUUECKON 0€30TMTaCHOCTH;
OKpYKaroIllel Cpepl, OIpeNeNATh HAalpaBJICHUS pecypcocOepeeHus B
pecypcocOepexeHuIo, IPUMEHATh | paMKaXx Mpo(decCHOHAIbHOM  JEATEeIbHOCTH 10
3HaHUs 00 N3MEHEHUH KJIMMaTa, npodeccuu (CrenuaaTbHOCTH)

MIPUHIIMITBI OEPEKITUBOTO
MIPOU3BO/ICTBA, 3 (HEKTUBHO
JIECTBOBATh B UPE3BBIYANHBIX
CUTYaIUsIX.

OK.8 Hcnons3oBars cpeacTaa UCIOJIb30BaTh  (PU3KYJIBTYPHO- O3/I0POBUTENIbHYIO
(bu3HUYECKOI KyIbTYpHI IS JIeATETbHOCTh JUIL  YKpeIUIEeHUs  370pOBbs,

COXpaHEHUs U YKPEIICHUS
3JI0pOBbs B IIpoIiecce
poheCCHOHATHHON EATETbHOCTH

JOCTUXKCHUA KU3HCHHBIX U HpO(l)eCCI/IOHaIII)HBIX
Leneit;
HpI/IMeHSITI) paHI/IOHaJ'II)HI)Ie HpI/IeMBI ABUTATCIIbHBIX




Y TIo/IepKaHusl HE0OXOMMOTO

byHKIMA B MpodheCcCUOHATBHOMN TeITeIbHOCTH;

JIOKyMEHTaIe Ha
roCyJJapCTBEHHOM ¥ HHOCTPAHHOM
SI3BIKAX.

ypoBHS (pruznueckont 10JIb30BATHCS CpeacTBaMu npOopUIAKTUKA

MOATOTOBJICHHOCTH. MEpeHANPSHKeHUsT  XapaKTepHbIMU U1 JaHHOU
npodeccuu (CrenruaabHOCTH)

OK.9 [Tonb3oBatrbcs MOHUMATh OOLIMH CMBICT YETKO MPOU3HECECHHBIX

npodeccnoHaTbEHOMI BbICKa3bIBaHUI Ha HU3BECTHBIE TEMBI

(nmpodeccuoHanbHbBIE U OBITOBBIC);

MOHUMATh TEKCTHl Ha 0a30BbIe MPOQEeCCHOHATBHBIE
TEMBI;

y4acTBOBaTh B JMAlOrax Ha 3HAKOMbBIE OO0IIHE |
npoeCCUOHATILHBIC TEMBI;

CTPOUTH MPOCTHIC BHICKA3bIBAaHUS O cebe M O CBOEH
poeCCUOHATLHOM IeATEILHOCTH;

KpaTKO 00OCHOBBIBATh U OOBSICHUTH CBOW JICHCTBUS
(TeKyImue U mIaHupyeMble);

MUCaTh MPOCTHIC CBS3HBIC COOOIIECHUS HA 3HAKOMBIE
W MHTEPECYIoIre MpodecCHOHAIBHBIC TEMbI

3.3. OcHOBHBIE OKAa3aTeIel OLEHKH Pe3yIbTaTOB

Taomnuua 4

Hepeqeﬂb OCHOBHBIX MMOKA3aTEC/IH OCHKH peE3y/ibTaTOB 3HAHHUH U YMGHI/If/'I, nmoIC)Kallux TCKymEMy

KOHTPOJIXO U HpOMe)KYTOqHOﬁ aTTcCTanuu

Pe3yabTaTbl 00y4eHHs1: YMEHHs, 3SHAHUS

Iloka3arenn oumeHKH pesyJabTaTta

YMenune

HCII0JIb30BaTh COBPEMEHHBIE HAHOTEXHOJOTUU
IIPU [IPOBEACHUU OTACIOYHBIX, CTPOUTEIbHBIX U
JIEKOPaTUBHBIX padoT

UCIIOJIb30BaHUE COBPEMEHHBIX HAHOTEXHOJIOIMH
IpU NPOBEJIECHUH OTJECIIOYHBIX, CTPOUTENIBHBIX U
JIEKOPaTUBHBIX padoT

HCIIOJIb30BaTh COBPEMEHHBIE HaHOMAaTEepHUaJIbl
MIpU NPOBEACHUN OT/AEJIOYHBIX, CTPOUTENbHBIX U
JeKOPAaTUBHBIX paboT

UCIIOJIb30BAaHUE COBPEMEHHBIX HAHOMATEPUAJIOB
IIPH MPOBEIEHUU OTIEIIOYHBIX, CTPOUTENBHBIX U
JIEKOPaTUBHBIX paboT

IIPUMCHATDH HaHOOETOH

NpUMEHEHHEe HaHOOETOHOB MPHU MPOBEIECHUH
CTPOUTENBbHBIX paboT

IIPUMEHATh ~ HAHOCTAJIb  IIpU
KAapKaCHO-OOIIMBHBIX KOHCTPYKIUH

BO3BCACHUH

IPUMEHEHUE HAHOCTAJIEd IIpHU
KapKacHO-OOIIMBHBIX KOHCTPYKIMH

BO3BCACHHUU

IIPUMEHSTh HAHOIOKPBITUS IIPU IPOBEIECHUU
OTJENOYHBIX padboT

IPUMEHEHNE HAHOIMOKPBITUSA IPU MPOBEIACHUH
OTJIENOYHBIX padboT

CTPOUTCIILCTBC U pPCMOHTC

HCITOJIb30BaTh HAHOTEXHOJIOTHH MIPU | UCTIOIB30BAHUE HAHOTEXHOJIOTHH npu
pa3paboTKe AM3alHEPCKOr0 MHTEphepa pa3paboTKe AU3aMHEPCKOr0 HHTEphepa

3Hanue

COBpeMeHHBIe TCHACHIINUN B paSBI/ITI/II/I 3HAHUC TCHACHIIUNU B paBBI/ITI/II/I COBpeMeHHI)IX
HaHOTEXHOJIOTHI HaHOTEXHOJIOTHI

HaHOMaTepI/IaJ'H)I HpI/IMerleMBIe B | 3HAHHUC HOBeI\/III_HI/IX TCXHOJIOTU U MaTepI/IaJ'IOB

IMPUMCHACMBIX B CTPOUTCIILCTBC U PCMOHTC

HAHOTEXHOJIOTUM TpPUMEHSICMbIC B JH3aliHE
HHTEphepa

3HAHWE HOBEHIIMX TEXHOJOTM WU MaTepuaioB
MPUMEHSEMBIX B JIN3allHE HHTEPhEpa

4.0LIEHKA OCBOEHUSA KYPCA YYEFHOU JUCITATLTAHBI

Hanmenosanue Tema

KOHTPOJIA

dopMa KOHTPOJIA

Tekymmit

Pasznen 1 Hoseiline cCTpouTeNbHbIE

Kontponbnas pabdora Nel «Hoseiimue




KOHTPOJTb TEXHOJIOTHU ¥ MaTepHUAIIbI CTPOUTEILHBIE TEXHOJIOTHU u
Marepuaibl» B BHUAE  MHUCbMEHHOTO
omnpoca

Pa3nen 2. HanorexHomnoruu B KonTponbHas pabora Ne2
JM3aliHe UHTEphEpa «Hanorexuomorunu B IU3aiHe

HHTCPLEpa» B BUAC YCTHOI'O OIpoca

[IpoMexxyTouHas
aTTecTalus

3aueT B popMe YCTHOTO ompoca

4.1. 3agaHus I TEKYIIETO KOHTPOJIsI ocBOoeHMs yueOHou mauciumuinabl «BU.03 HaHnoTexHos0rnu B
CTPONTENbCTBE U IN3aiiHe HHTEPbLEPOBY.

Kontpoabnas pabora Ne 1 «HoBelimne cTpouTe/bHbIe TEXHOJIOTHH U MaTepHaIbI»

BAPHUAHT 1

1. JlaiiTe ompeneneHne CIeAYIOMNUM MOHATHAM: |. HAHOTEXHOJIOTHH, 2. YIIEPOIHBIE HAHOTPYOKH,
3. BBICOKOIIPOYHAs CTajb, 4. HAHOOETOHBI CPe/IHEH MIOTHOCTH, 5. HEHOCTEKIIO.

T"azo- I1leno-
OeToH OeToH

[Tomuctupo | Kepamsuro | Kupnmu | JpeBecun
J1-0eToH OeToH a

[L10THOCTD, KI/M°
Mopo030CTOHKOCTb,
LIMKJIOB
VYcanka, MM/M
DKCIuTyaTaluoHHas
BIAXKHOCTB, %
Koaddumment
MapoNPOHUIIAEMOCTH,
mr/mulla
Koapdpuument
TEIIONPOBOTHOCTH,
B1/m-°C
HeobOxonumas
TOJIIHHA OJHOCIIONHOM
CTEHBI, M
2. 3anomHuTE Ta0IUILy:
3. CooTHecuTE MOHITHUS

MeTo bl HalTbUICHUS HpI/IMeHSIeMBIe MaTCpHaJIbl

DNeKTpoyroBasi METaJUIM3aLHs [Toporku, KOJIJIOUTHBIE

PacTBOPLI, HCTUHHBIC PACTBOPbI

['azomraMeHHOE HalbIJICHUE HpOBOHOKI/I CIINTOITHOI'O CCUCHUA

1 KOMIIO3UThI

IIna3sMeHHOE HalblJICHHE

ITopomku

BBICOKOCKOPOCTHBIE METO/IBI
Hanbeuieans (HVOF, HVAF,
Heronarmmsi, Cold Spray)

ITopomku 1 MpoOBOJIOKH,
LIHYPOBBIE U CTEPIKHEBbIE
MaTepHaIbl

BBICOKOCKOPOCTHBIE METOBI
HaIlbUICHUS
HaHOCTPYKTYPUPOBAHHBIX
ITOKPBITHI

HOpOIJ_IKI/I " TPOBOJIOKHU

1. Jlaiite omnpezaeneHue

BAPHUAHT 2

CICAyIOIHUM TIOHATUAM!

1. HaHOYacTHIBI, 2. JIETKHE OETOHEIL,




HanomaeHkH, 4. Hanocrans, 5. HaHoctekiio.
2. 3amnojgHuTe TabIUILY:

I"azo6eron | [lenoberon | [Tonmuctuponderon | Kepamsurodberon | Kupnuu | Jlpese
CHHa

[I10THOCTD, KI/M®

Mop0o30CTOMKOCTS,
LIUKJIOB

VYcanka, MM/M

DKCIUTyaTallnOHHAS
BJIQXKHOCTB, %

Koaddurment
MapOIPOHUIIAEMOCTH,
mr/mulla

Koaddurment
TEIIONPOBOTHOCTH,
Br/m-°C

HeoOxonumas
TOJIIIUHA
OJHOCJIOMHON CTEHBI,
M

3. OOBsSCHUTE CyTh TEXHOJOTHH Ha OCHOBE «JloToc-3ddexTay ¢ HarMIAHON CXeMOiA.
BAPUAHT 3

1. [aiite onpenesieHre CICIYOIUM MOHITHIM: 1. HAHOOETOHBI, 2. TOJIMMEPHBIC HAHOTIOKPBITHS, 3.
CTEKJIOMJIACTUKOBAsl KOMITO3UIIMOHHAs apmarypa, 4. BbICOKONMpoYHble HAHOOETOHBI, 3.
AJUTIOMUHEBBIE KOMITO3UTHBIC MTAHEIH.

2. 3anonHuTe TaOIMILY:

I'azo6eron | Ilenoberon | [lomuctuponderon | Kepamsuro- Kuprmnu | pese
0eToH -CHHa

ITI0THOCTB, KI/M°

Mop030CTOUKOCTB,
IIUKJIOB

VYcanka, MM/M

DKCIUTyaTalMoHHa
sl BIIQAYKHOCTB, %0

Koapduunent
MapOIPOHUTIAEMOC
i, Mr/mulla

Koapdunuent
TEIIONPOBOJHOCTH
, Br/m-°C

Heobxomumast
TOJIIMHA
OJIHOCJIOMHOMN
CTEHBI, M

3. HM3obpasute rpadudecku CTpykTypa MaTepuana nerpoctaib:PVDF,

BAPHUAHT 4

1. [aiite ompeneneHue CIEAYIOMUM TOHATUAM: 1. HaHOMaTepwamnbl, 2. YIJIEMIACTHK, 3.
CBEPXBBICOKOIPOYHBIC HAHOOETOHBI, 4. KOMITIO3UTHBIE HAHOTIOKPHITHSA, 5. DyruiepeH.

‘ l"azobeToH ‘ [Tenoberon ‘ [TonuctuponbeTon ’ Kepamzuroberon ‘ Kupruua ‘ JpeBe ‘




CHHa

IT10THOCTD, KI/M°

Mopo30CTOHKOCTB,
IIMKJIOB

VYcaaka, MM/M

DKCIUTyaTalMoOHHas
BIIQXKHOCTD, %0

Koapdunuent
HapoNpPOHUIIAEMOCTH,
mr/mulla

Koapdunuent
TETJIONPOBOAHOCTH,
Br/m-°C

HeoOxonumas
TOIIIMHA
OJIHOCJIOMHOM CTEHBI,
M

2. 3amojaHuTe TabIUIY:
3. Hapucyiite cxeMy KOMIIO3UTHON aJITIOMUHEBOM ITaHEIH,

Yc/i0BUS BbINOJTHEHUS 3a/IaHUA:

1. Mecto (BpeMs1) BBIIIOJIHEHHUS 331aHNUs :_3a/IaHUE BBIMOIHAETCS B ayIMTOPHOE BpeMs
2. MakcruManbHOE BpeMsl BBIIIOJIHEHUS 3aaHust: 45 MUH.

3. Bbl MOeTe BOCII0JIb30BaThCS: YUEOHUKOM.

Kpurepuu onneHuBaHNA:

[TponienT pe3ynbTaTUBHOCTH  (TMpaBWIbHBIX | OLleHKa YPOBHS IMOATOTOBKU Oait
OTBETOB) (oTMeTKa) BepOaJIbHbIN aHAJIOT

90 + 100 «5»-0TJIIMYHO

75+ 89 «4»- xoportIo

60 +74 «3»- YJIOBJIETBOPUTEIIHLHO

meHee 60 «2»- HEYI0BJIETBOPUTEILHO

ITaJI0HbI IPABUJIBHBIX 0TBETOB
BAPUAHT 1

1. [aiite onpeneneHue CleayonM MOHATHIM:

1. HanotexHosioruu - 001acTh HAYKW U TEXHUKH, 3aHUMAIOIIASICSI U3YYEHUEM CBOMCTB YaCTHUIl U CO3/IaHHEM
YCTPOWCTB, UMEIOIINX pa3Mep MOpsiiKa HAHOMETpa

2. YriuepoaHble HAHOTPYOKH - 3TO MPOTSHKEHHBIC IIWIMHAPUYECKUE CTPYKTYPBI AUAMETPOM OT OJHOTO 10
HECKOJBKHMX JIECATKOB HAHOMETPOB U JJIMHOM JJO HECKOJIBKUX CAHTUMETPOB, COCTOSAIINE U3 OJHOU MIIM HECKOIBKUX
CBEPHYTHIX B TPYOKYy IpadeHOBBIX IUIOCKOCTEH M 3aKaHUYMBAIOIIMECS OOBIYHO MONTyCc(hepuuecKord TOJIOBKOM,
KOTOpasi MOXKET paccCMaTPUBATHCA KaK TOJOBHHA MOJIEKYJIbI (hyJIepeHa.

3. BreicokompouHas cTtanb - BBICOKOMPOYHBIMH CTaJIsIMH TPUHATO Ha3bIBaTh TaKHWE CTalld, MPEIeT
MPOYHOCTH KOTOPHIX Oonbiie 1500 MIla, a nmpenen tekydectu 6ombire 1400 MIla. OTu ctanu ocoboro Ha3HAYEHUS,
npeHa3HaYeHHBIC I paOOTHl B 0CO00 TSHKEIBIX YCIOBUSX, TIe TPeOyeTCs BBICOKAsi KOHCTPYKITMOHHAS TTPOYHOCTh
IIpU MUHUMAJILHOM Bece.

4. HanoOeToHBI cpeaHEed TJIOTHOCTH - 3TO MaTepHaibl MOBBIICHHOW MPOYHOCTH KOTOpPHIE UMEIOT Psifl
XapaKTePUCTHK, BECbMa BOCTPEOOBAHKI MPU CTPOUTENHCTBE JOPOKHBIX MOKPBITHIA, a3POIPOMOB, MOCTOB U JIPYTHX
00BEKTOB.

5. Ilenocreko - Termnon3oaaMOHHBIN MaTepual, TPEICTABISIFONINI cO00i BCTIEHEHHYIO CTEKJIOMACCY

2. 3anoJHUTE TaOIHILY:

I'azober | IlenoOer | [lomuctuponbe | Kepamsutobe | Kuprmu HpeBecuna
OH OH TOH TOH
ITnotHOCTH, KI/M° | 400-500 | 500-600 | 400-500 700-1200 I'mupsaaeii — | 500



https://ru.wikipedia.org/wiki/%D0%A6%D0%B8%D0%BB%D0%B8%D0%BD%D0%B4%D1%80
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B0%D1%84%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%81%D0%BA%D0%BE%D1%81%D1%82%D1%8C_(%D0%B3%D0%B5%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BB%D0%BB%D0%B5%D1%80%D0%B5%D0%BD%D1%8B

2000
Kepamuueckuit
MyCTOTHBIA — —
1000
OOBIYHbBII
CHUJIMKATHBIA —
1780
[IycrorHsii
CUJIMKATHBIA -
1400
Mopo3zocroiikoct | 100 25 25-50 50 CrpoutenbHbiii | 25
b, LIMKJIOB 15-20
OOGIUIIOBOYHEI
i 1o 50
Vcaaka, MM/M 0,3 2-3 1 1 He naer Oxkomao 10%
OkcrutyaTaunons | 4,5 12 4-8 5-7 6-8 10-10,25
ast BJIAYKHOCTbh, %
Koaddurnment 0,2 0,2 0,05 0,08 I'mabsabeii - u | [omepek
MapoNpPOHUIIAEMO CUJIMKATHBIH — | BOJIOKOH
cru, mr/mulla 0,11 0,06
OOBIYHBII — | Broius
0,15 BOJIOKOH —
0,32
Koaddumment 0,09- 0,2 0,14 0,21-0,5 ITycrorensrit — | 0,18
tertonpoBogHoc | 0,14 0,44
™, B1/M-°C OObBIUHBIHI -
0,81-0,87
Heo0Oxonnmas 0,4 0,63 0,4 0,9-1,5 2,5 0,52-0,75
TOJIIUHA
OJHOCJIOMHOM
CTEHBI, M
3.  CooTHecuTe MOHATHUS
MeTo/1pl HalTbUICHHSI [TpuMmeHsieMble MaTepUaIbl
DIEKTPOIyroBasi METAJUTH3AIHS [Topomiku, KOJUTOUTHBIE
» | pacTBOpHI, ICTUHHBIE PACTBOPHI
l"a3omaMeHHOE HaNbLICHUE M [TpoBOIOKH CITJIONTHOTO CEYCHHUS
1 KOMITO3HTHI
IIna3MeHHOE HallbUICHUE \( ___—r ITopomku
BBICOKOCKOPOCTHBIE METOIbI [Topomiku 1 MPOBOJIOKH,
naneuteaus (HVOF, HVAF, LIIHYPOBBIE U CTEPKHEBBIE
Hetonarus, Cold Spray) MaTepHuabl
BBICOKOCKOPOCTHBIE METOIBI \ [Topomku 1 mMpoOBOJOKH
HaIBLJICHUS
HAHOCTPYKTYPHUPOBAHHBIX
ITOKPBITUI
BAPHUAHT 2

1.  [aiite onpeneneHue CieayronuM MOHITHSIM:

1. Hanowactuupl - oIMH H3 Haumbosnee OOMIMX TEPMHHOB s OOO3HAUYEHUS H3OJUPOBAHHBIX
YIBTPAIUCIIEPCHBIX OOBEKTOB, BO MHOTOM IyONHMPYIONINA paHee W3BECTHHIE TEPMHHBI (KOJUIOMIHBIC YACTHIIbI,
YIBTPAIUCIIEPCHBIE YACTUIBI), HO OTIMYAIOIIMNACSA OT HUX YETKO ONpPEeIEHHBIMU Pa3MEPHBIMH IPaHUIIAMU

2. Jlerkne GETOHBI — TPyIIa OETOHOB ¢ 00BEMHOM Maccoi meHee 2000 kr/m°. K Heli oTHOCATCS GETOHBI Ha
MOPHUCTHIX 3aIOJIHUTEINSAX (KEpaM3UTOOETOH, arfonopUTOOETOH, NepAUTOOETOH), OETOHBI Ha JETKUX OPTraHUYECKHX



https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9A%D0%B5%D1%80%D0%B0%D0%BC%D0%B7%D0%B8%D1%82%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%B3%D0%BB%D0%BE%D0%BF%D0%BE%D1%80%D0%B8%D1%82%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9F%D0%B5%D1%80%D0%BB%D0%B8%D1%82%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD&action=edit&redlink=1

3aroJIHUTENAX (apOoJIUT, KOCTPOOETOH, HOJMCTUPOIOETOH) M siyencThle OeToHbl (meHobOerToH, rasoberoH). B
Ka4eCTBE BSHKYIIUX MOTYT OBITh HCITOJb30BaHbI IIEMEHT, THIIC, MATHE3HALHBIN IIEMEHT.

3. HaHoIJIGHKH - TOHKHE CJIOM MaTepualia, TOJIIIHMHA KOTOPBIX HAXOIUTCS B JHAMa30He OT J0Jiel HaHOMEeTpa
(MOHOATOMHOTO CJI0s1) 10 HECKOIBKHX MHKDOH!

4. HaHocTanb - BBICOKONPOYHAS CTallb, KOTOpas HE MMEET B HACTOSIIEE BPEMs aHAJIOrOB 10 IapamerpamM
MPOYHOCTHU M BSI3KOCTH.

5. Hanocreksno — crekiio o0paOOTaHHE C TOMOIIBI0 HAHOTEXHOJOTHH, T.e. OYEHH-OUYEHb MAJICHBKUMU
YacTUIIAMH, pa3Mep KOTOPBIX HACTOJIBKO MaJl, YTO OHHU JIaKe 00pa3yroT HE IJICHKY WM MHOE TIOKPBITHE, a KaK Obl
BXXHMBAIOTCS B OOBIYHOE CTEKJIO, CTAHOBSICH C HUM €IMHBIM IIEJIbIM.

2. 3anosHuTe TaOIMILY:

I'azob6er | [lenoOer | [Tonmmctuponde | Kepamsutobe | Kuprnu JlpeBecun
OH OH TOH TOH a
[TnotHOCTD, KI/M° | 400-500 | 500-600 | 400-500 700-1200 I'muHSHHBIN — | 500
2000
Kepamuueckuit
mycrotHblif — 1000
OOBIYHBIHI
CUJINKATHBIN —
1780
[IycTornsIii
CHJIMKATHBIN -
1400
Mopo3zocroiikoct | 100 25 25-50 50 CrtpourenbHbiii 15- | 25
b, LIMKJIOB 20
OOIULIOBOYHEIN 10
50
Vcaaka, MM/M 0,3 2-3 1 1 He naer Oxkomno
10%
OkcmryarauuoHs | 4,5 12 4-8 5-7 6-8 10-10,25
ast BJIAJKHOCTB, %
Koaddurnment 0,2 0,2 0,05 0,08 I'muusHHBIIT u | Ilonepek
[apOIIPOHULIAEMO CUJIMKATHBIN — | BOJIOKOH
ctu, mr/mulla 0,11 0,06
OOb1unsi — 0,15 Broin
BOJIOKOH —
0,32
Koaddutment 0,09- 0,2 0,14 0,21-0,5 [Iycrorensbrit -10,18
terionpoBoaroc | 0,14 0,44
i, Bt/M-°C OObryubii — 0,81-
0,87
Heo0Oxonnmas 0,4 0,63 0,4 0,9-15 2,5 0,52-0,75
TOJIII[MHA
OJIHOCIONHOMN
CTEHBI, M

3.  OOBscHUTE CYTh TEXHOJIOTHH Ha OCHOBE «JloToc-3hdekTay ¢ HArISTHONH CXEMOH.

Bcst mOBEpXHOCTH JIMCTHEB JIOTOCA TYCTO MOKPHITA MUKPOIYIBIPBIIIKAMUA BBICOTOH okono 10 MKM, a camu
IYNBIPBIIKH, B CBOI OYEPENb, MOKPBITEI MHUKPOBOPCHHKaMHU emI€ MeHblero pasmepa. MccnegoBaHus
MOKa3ajf, YTO BCE 3TH MHUKPOIYIBIPBIIIKA U BOPCHHKHU CIIETaHBI M3 BOCKa, 00Ja/Jaf0Iero, Kak M3BECTHO,
ruApoQoOHBIMU CBOMCTBaMHM, Jeniasi MOBEPXHOCTh JIMCTHEB JIOTOCA IMOXOXeH Ha HaHoTpaBy. meHHO
nymbIipyaTasl CTPYKTypa MOBEPXHOCTH JINCTHEB JIOTOCA 3HAYUTEIILHO YMEHBIIIAET UX CMauMBaeMOCTh. Tak Kak
«10TOC-3(PPEKT» OCHOBAH MCKIIOYUTEIILHO Ha (DU3MKO-XUMHUYECKHUX SBIICHUSX W CBOHCTBAX PACTCHHM M HE
IMpUBA3aH TOJBKO K JKUBOH CUCTEME, TO CaMOOYHIIAKOIIMUECCA TMOBCPXHOCTH MOXKHO TEXHHYCCKHU
BOCTIPOM3BECTH I BCEBO3MOXHBIX CAMOOUMIIAIOIIMXCS MATEpUajOB M TMOKPHITUNA. VIMEHHO MO3TOMYy B
NocJieIHEEe BpeMsi TPOBOSATCS MHTEHCHUBHBIE HCCIEA0BAaHUS M0 pa3padOTKe U MPOU3BOJICTBY YCTOMUMBBIX K
3arpsI3HEHUI0 U CAMOOYHUIIAOIIMXCS TTIOBEPXHOCTEHN U MOKPBITHH.


https://ru.wikipedia.org/wiki/%D0%90%D1%80%D0%B1%D0%BE%D0%BB%D0%B8%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D1%80%D0%BE%D0%BB%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%AF%D1%87%D0%B5%D0%B8%D1%81%D1%82%D1%8B%D0%B9_%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D0%BD%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7%D0%BE%D0%B1%D0%B5%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%BF%D1%81
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B5%D0%B7%D0%B8%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D1%86%D0%B5%D0%BC%D0%B5%D0%BD%D1%82
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%BD%D0%BE%D0%BC%D0%B5%D1%82%D1%80
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D1%81%D0%BB%D0%BE%D0%B9
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%BD%D0%BA%D0%B8%D0%B5_%D0%BF%D0%BB%D1%91%D0%BD%D0%BA%D0%B8#cite_note-rosnano-1

BAPHUAHT 3

1.  [aiire onpeneneHue CiIeayromuM MOHITUSM:
1. HanoGetoHsl - coOupaTenbHOE Ha3BaHUE, KOTOPOE BKIIOYAET B ce0sl HEKUil mepeueHb marepuaioB. OHU
U3rOTaBJIMBAOTCS O1arojaps pa3aIuuyHbIM KOMOUHAIMAM, KOTOPbIE BIMSIOT Ha:

. COCTaB;
. CBOMCTBA;

. HEHY,

. IJIOTHOCTD;

C CTPYKTYDY;

. BEC;

. YCTOMYUBOCTb.

2. TlomuMepHbIE HAHOMOKPBITUS - 3TO HOKPHITUSA TOMMUHOH OT 1 mo 100 HM WM MOKPBITHS OONBIICH
TOJIIIUHBI ¢ cofiepkanreM HaHoudacTull oT 0,01 10 HECKOJIBKUX MPOIEHTOB
3. CrekJIONIacTUKOBAsE KOMIIO3UTHAsI apMaTypa - HEMETAJUIMYECKUE CTEPKHU W3 CTEKISHHBIX, YTIEPOIHBIX
WJIM apaMHIHBIX BOJIOKOH, TPOMUTAHHBIX TEPMOPEAKTUBHBIM WU TEPMOILIACTUYHBIM MOJUMEPHBIM CBSI3YIOIIUM U

OTBEPKIAEHHBIX.

4. BpICOKONPOYHBIE HAHOOETOHBI - MEIKO3EPHUCTHIH OETOH, HE COACpIKAIIUN KPYIHBINA 3aroJHUTENb.
CHKeHue cpeaHell TUIOTHOCTH JIOCTHraeTcsl 3a cueT c(hepHuecKHX 4YacTHIl MHUKPOMETPHUYECKOTro pa3Mepa
MIPEACTABIISIIONIUX COOOM YIIIEKUCIBIN Ta3 B TBEP0N HEMOPUCTOM 000JI0UKE.

5. AnmroMuHeBble KOMIIO3UTHBIE MTAHETH - TO MHOTOCIOWHOE M3/IEHe JIUCTOBOU (POPMBI COCTOSIIEE U3 ABYX
JIMCTOB AJIFOMUHUS U TTOJIUATUIIEHA, 3aKITFOYEHHOTO MEXK/Ty HUMH.

2. 3anonmHuTe Ta0NMILY:

I"azo6eto
H

[TenobGeto
H

[Tonmuctuponbder
OH

Kepam3zurober
OH

Kupnnu

Hpesecu
Ha

[T10THOCTB, KI/M°

400-500

500-600

400-500

700-1200

I'muHsSHHBI —
2000
Kepamunuecku
U IIyCTOTHBIN
—1000
OOBIYHBIHI
CHUINKATHBIA
-1780
[TycToTHbIN
CHUJIUKATHBIN -
1400

500

Mop0o30CTOMKOCTS,
IIUKJIOB

100

25

25-50

50

CrpouTtenbHbl
i 15-20
O0IUII0BOYH
pIit 1o 50

25



https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B5%D0%BA%D0%BB%D0%BE%D0%B2%D0%BE%D0%BB%D0%BE%D0%BA%D0%BD%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80

Vcaaka, MM/M 0,3 2-3 1 1 He maer Oxkomno
10%
OkcrryaranuonHa | 4,5 12 4-8 5-7 6-8 10-10,25
s BIIQYKHOCTB, %
Koaddurment 0,2 0,2 0,05 0,08 I'munstaBwt 1 | [Tonepex
MapOIPOHUIIAEMOC CHJINKATHBIA | BOJTOKOH
™1, Mr/mulla -0,11 0,06
OObruHbli  — | Brosb
0,15 BOJIOKOH
-0,32
Koaddurment 0,09-0,14 | 0,2 0,14 0,21-0,5 ITycrorensrit | 0,18
TETJIONPOBOTHOCT -0,44
u, Br/m-°C OOBIYHBIA —
0,81-0,87
HeobOxonnmas 0,4 0,63 0,4 0,9-1,5 2,5 0,52-0,75
TOJIIMHA
OJTHOCJIOMHOM
CTEHBI, M

3. H3obpasure rpaduuecku cTpykTypa MaTepuana nerpoctaib:PVDF.

[TokpeiTHe TommuHOW 27 MKM, cocrosimee u3 nonmBuHIIGTOpUaa 70% wu akpmina 20%. Mmeer
[JISHIIEBYIO TIOBEPXHOCTh, MOKET OBITH IBeTa Tumna “metaimnk’. PVDF o0namaer caMoOMBIBaeMOCTHIO,
BBICOKOM CTOMKOCTBIO K MEXaHMYECKMM MOBPEXACHUAM. OTOT MaTepuan caMbli CTOMKHMH K
yIbTpaduoIEeTOBOMY H3IYyUYEHHUIO, OH MPaKTUYECKH He BbilBeTaeT. CaMoe JOJNTrOBEYHOE MOKPBHITHE, OHO
NPUMEHSETCS JaXKe B YCIOBHSIX arpeCCUBHBIX Cpell, TAKUX, KaK MOpCKoe rmodepexne. MaeanbHo 1i1st CTeH.

PYDF nokpbiTHe

pPyHTOBKE
XPOMUPOBAHHOE NOKPLITWE

. = ¢ LIMHKOBaHHOE NOKPbITHE
. XPOMWPOBaHHOE NOKPLITHE
3N0KCKAHAA CMONa/ NONWAcTep

BAPUAHT 4

1. JlaiiTe onpezaeneHue CleAyIOLUIMM MOHATUSIM:

1. Hanomarepmanbl — 3TO BHJ NPOAYKIMH HAHOMHIYCTPUH, BEIIECTBA M KOMIIO3UIIMHM BEUIECTB,
NpeCTaBysIomue co00il MCKYCCTBEHHO MJIM €CTECTBEHHO YIOPSIOYEHHYIO CHCTEeMY Oa30BBIX 3JIEMEHTOB C
HAaHOMETPUYECKMMH XapaKTEepPUCTUYECKUMH pa3MepaMHd U OCOOBIM MPOSIBICHHEM (QHU3NYECKOr0 U (WUJIN)
XMMHUYECKOTO B3aUMOJCHCTBUN MpPU KOOIEpalMi HaHOPa3MEPHBIX 3JIEMEHTOB, 00ECIEeUNBAIOIINX CYIIECTBEHHOE
yJIy4llleHUE WJIM BO3HUKHOBEHHE COBOKYIHOCTM KAaueCTBEHHO HOBBIX (B TOM YMHCJE, paHEe HEU3BECTHBIX)
MEXaHHUUECKUX, XUMHUECKUX, DICKTPOPHU3NUECKUX, ONTHUECKUX, TEIUIOPU3NUECKUX U JPYTUX CBOWUCTB JaHHBIX
MaTepuasoB, ONPEAeNIeMbIX TPOSBIEHUEM HAHOMACIITAOHBIX (PaKTOPOB.

2. YriemnacTMK — OJIMMEPHbIE KOMIIO3WIIMOHHBIE MaTepHUabl U3 IEPEIUIECTEHHBIX HUTEH YIIEPOJHOIO
BOJIOKHA, PACOJIOKEHHBIX B MaTpULIEe U3 MOJIMMEPHBIX (HampuMep, SMOKCUAHBIX) cMoil. [lmoTHocTh — oT 1450
kr/M® 1o 2000 kxr/m®. Marepuanbl OTIMYAIOTCS BBICOKOM MPOYHOCTBIO, KECTKOCTHIO M MAJIOM Maccoi, dacTto
IIPOYHEE CTaIM, HO ropa3zo Jerye.

3. CBepXBBICOKOIPOUHbIE HAHOOETOHBI - IPUMEHSIOT B CTPOUTENILCTBE BBICOTHBIX 3/IaHUM M MEPEKPHITUH,
MOCTOB, HECYIIMX KOHCTPYKLUH, EPEKPHITUH, hepM

4. KoMIIO3UTHBIE HAHOTIOKPBITHUS -

5. @ymiepeH - MOJEKYJISIPHOE COEAMHEHME, NpUHAJUIeXkKallee KIaccy aJuIoTPONHBIX (GopM yriepona u
npejcTaBisiiomee Cco0Oi  BBIMYKIbIE 3aMKHYThlE MHOTOTPAaHHUKH, COCTABJICHHbIE U3 YETHOTO YHCIA
TPEXKOOPAMHUPOBAHHBIX aTOMOB YIJIEpOJa.

2. 3anongHuTE Ta0NHILY:
\ \ ["a306eT0 \ [TernoGeTo \ [Tonuctuponder \ Kepam3uTober \ Kupru \ Hpesecu \



https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BE%D0%B7%D0%B8%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%B2%D0%BE%D0%BB%D0%BE%D0%BA%D0%BD%D0%BE
https://ru.wikipedia.org/wiki/%D0%A3%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%BD%D0%BE%D0%B5_%D0%B2%D0%BE%D0%BB%D0%BE%D0%BA%D0%BD%D0%BE
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D1%8B
https://ru.wikipedia.org/wiki/%D0%AD%D0%BF%D0%BE%D0%BA%D1%81%D0%B8%D0%B4%D0%BD%D0%B0%D1%8F_%D1%81%D0%BC%D0%BE%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%BB%D0%BE%D1%82%D1%80%D0%BE%D0%BF%D0%B8%D1%8F_%D1%83%D0%B3%D0%BB%D0%B5%D1%80%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC
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3. Hapwucyiite cxeMy KOMIIO3UTHON aJITIOMUHEBOM ITaHEIH,

3awuTHaA NNeHKa
BecugeTHoe NoKpbITUE
JlaKkoKpacoJyHoe NoKpbITUe

ANIOMUHUEBBLIN NUCT,

TexHU4ecKkun cnown

AHTUKOPPO3UWHOR ©  Ocyoga U3 NONMATUNEHA

NoKpbITHE
HaNoONHUTENA

3arpYHTOBAHHbBIN ¢ ABYX CTOPOH

NUB0 HeropYyero MMHepPanbHoro

KontpoabHnas padora Ne2. «HanoTexH0JI0rMHU B AU3aiiHe HHTEpbepa»




Bonpocs! 115 ycTHOTO ompoca.
1. HanorexHosoruu npuMeHsieMble B 1U3aiiHEe HHTEphEpA.
«YMHBIe» JoMa — (paHTaCTUKA WU PEaTbHOCTb.
Uro Takoe caMOOYMINAIOIINECS OKHA?
Pacckaxute 06 apdexre «ioTocay.
Hanokepamuku. OcoOble CBOHCTBa HAHOKEPAMHUKH.

«YMHbIE OKPBITUSA». XapaKTEPUCTUKHU, HA3HAYEHUE, IPUMEHEHUE.
HanoobGou. XapaktepucTuku, Ha3HaUeHHUE, IPUMEHEHHUE.
DneKTpoHHbIe 000u. XapaKTepUCTUKHU, Ha3HAUYCHUE, IPUMEHEHHE.
[Tnactnynas meOenb. XapaKTepUCTUKH, Ha3HAYEHHUE, IPUMEHEHHUE.

0. Jlaift —texHosoruu. XapakTepuCTHKHU, HA3HAUCHUE, IPUMEHEHHE.

11. Texnonoruu Oyaymiero.

12. Conneunsle OaTapeu, XapakTepUCTHKU, HA3HAUYECHUE, IPUMEHEHUE

13. BeTpsiHbIC MENBHUIIBI. XapAKTEPUCTUKU, HA3HAYCHUE, IPUMEHEHHE.

14. BogooTTankuBarone TKaHu. XapaKTepUCTUKU, Ha3HAYE€HUE, IPUMEHEHUE.
15. CeeTrsmuuecs TkaHu. XapakKTepUCTUKHU, HA3HAUEHUE, IPUMEHEHHUE.

16. HHOBaIIMOHHBIE MJICHKU. XapaKTepUCTHKHU, Ha3HAUCHUE, IPUMEHEHHE.
17. IlepcieKTUBBI IPUMEHEHHSI HAHOTEXHOJIOTUH B AM3aiiHe HHTEpbepa.

18. Ucnosib30BaHrE HAHOMATEPHAIIOB B IM3aifHE HHTEPhEpa.

BOoo~NOo Gk~ wWN

Ycji0BUS BbINOJTHEHUS 3a/1aHUHA:

1. Mecto (BpeMs1) BBIIIOJIHEHUS 33JaHUs  3a/1aHUE BBINOJIHAETCS B ay IMTOPHOE BpeMs
2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3aaHusl: 45 MUH.

3. Bbl MOeTe BOCIIOJIb30BaThCS: YUEOHUKOM.

Kpurepuu onneHuBaHusA:

[TpoueHT pe3yabTaTUBHOCTH (IIPaBUIIbHBIX OrneHka ypoBHS OJArOTOBKH 0asu1
OTBETOB) (oTMeTKa) BepOaIbHBIN aHAJIOT

90 + 100 «5»-0TJIMYHO

75+ 89 «4»- xopomo

60 +74 «3»- YIOBJIETBOPUTEIHHO

meHee 60 «2»- HEYyI0BJIETBOPUTEIHLHO

4.2. 3ananus Ui MpOBEACHUS IPOMEXKYTOUHON aTTecTanuu no yuyeOHoi aucuumimae_OI1B.02
HaHoTexHO0JI0THM B CTPOUTEIbLCTBE U AU3aiiHe HHTEPbEPOB.

3aganus AJ19 3a4eTa

Yto Takoe HAHOTEXHOJIOT U ?

B kakux obnacTsax Haiiew >KU3HU TPUMEHSIOTCSI HAHOTEXHOJIOTUU B HACTOSIIEe BpeMsi?
Kak 3apoannacs HaHOTEXHOIOTHSI?

Uewm 3namenuTsl P. Oeitnman u 3. pekcnep?

Ok wdE

Jaiite ompeneneHue TepMuHaM: acceMmOiiep, rpadgeH, HaHO-, HAHOMHJIyCTpHUS, HaHOMAaTepHal,
HaHOTEXHOJIOTHsI, HAHOTPYOKa, QyJUIepPEHBI, SH3UMBI.

Ha3oBute ucropuyeckne BeXu pa3BUTHS HAHOTEXHOJIOTHH.

N

JlaiiTe xapakTepUCTHUKY HAHOCTPYKTYp: rpadeHa, HaHOTPYOkH, (yisIepeHOB, IEHAPUMEPOB,
HaHOIIPOBOJIOK.

8. Kakumu cBONCTBaMH XapaKTEPU3YIOTCS HAHOCTPYKTYPBI?

9. Yrto Takoe HaHOUACTHUIIHI?

10. Pacckasxure o passutuu HanotexHosorui B CILIA, SInonuu, crpanax EBporbr.
11. Kak oxapakTepu3oBaTh COCTOSHHE HAHOTEXHONOTUH B Poccun?



12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.

31.
32.

33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,
50.
o1.
52,
53.
o4.
95.
56.
o7,
58.

B Y€M  3aKJIR4aroTCia SKOHOMHYCCKHC, COMaJIbHBIC, BOCHHO-TIOJIUTHUYCCKHUEC

HaHOTEXHOJIOrun?

KakoBo oTHomIeHHEe 001IecTBa K HAHOTEXHOJIOTHSIM?

Urto Takoe KaTau3aTophl?

UYem 00bsICHSIETCS BBICOKAs aKTUBHOCTh HAHOKATAJIN3aTOPOB?

3a cyeT yero HaHOTPYOKU MOTYT XPaHUTh BOAOPOA?

Pacckaxute 00 a3ddexre «moTocay.

Uto Ha3bpIBaeTCSI HAHOKOMIIO3UTAMU ?

Kakune HaHOTEXHOJIOTUH IPUMEHSIOTCSI B CTPOUTENBLCTBE?

CyIHOCTh HAHOTEXHOJIOTHH.

Hcropust BOBHUKHOBEHUS U pa3BUTHS HAHOHAYKHU.

HaHocTpyKTyphbl U UX BUIBL.

XapakTepUCTUKH HAHOCTPYKTYP.

NHcTpyMEeHTBhI HAHOTEXHOJIOTUH.

DKOHOMHUYECKHE aCMIEKThl HAHOTEXHOJIOTUH B COBPEMEHHOM OOIIIECTBE.
[TonuTHyeckue acreKThl HAHOTEXHOJIOTHH B COBPEMEHHOM OOIIIECTBE.
CornuanbHbIe acTIeKThl HAHOTEXHOJIOTHH B COBPEMEHHOM O0IIIECTBE.
[TpuMeHeHne HAHOTEXHOIOTHIA TIPU 00PaOOTKE TTOBEPXHOCTH MAaTEPHAIIOB.
Yto Takoe aHTUKOPPO3MOHHBIE HAHOMATEPHUAIIBI?

HaHokoMIIO3UTHI, UX CBOWCTBA U MPUMEHEHHUE.

HanotexHonoruu u HaHOMaTCpHalbl.
duzunueckue MIPUHIOMUIIBI, ITOJIOKCHHBIC B OCHOBY INOJYUCHH A MAJIbIX YaCTHULI.

Knaccugukarus HaHOMaTepHasoB.
Hanokepamuku. OcobOble cBOiiCTBa HAHOKEPAMHUKH.

BbicokonpouHble TEPMOCTOMKHE KOMIIO3UIMOHHBIE MaTepuaibsl. Ha3sHaueHwue,
¢dyHKIMOHaIbHBIE TOKa3aTesn. O0JacTh NPUMEHEHUS.

UYro Takoe HaHOTpYOKa? CBoIicTBa HAHOTPYOOK.

MexaHnyeckue cBOWCTBa HAHOTPYOOK.

Hogas ¢opma yriepona. AJUIOTPOITHEIE MOJIEKYJISIpHBIE (DOPMBI YTIIEPOAA.
CgoiicTBa ¢yepeHoB. Moauduxaius QyaiepeHosB.

3amuTHBIC MOKPHITHS. XapaKTepUCTHUKU, HA3HAUCHHE, TIPUMEHEHUE
HanoGeTonbl. XapakTepuCTUKH, Ha3HAYEHHUE, IPUMEHEHHE.

Krnaccudukanus HaHOGETOHOB.

Jlerkue HaHOOETOHBI. XapaKTePUCTUKH, HA3HAUECHUE, IPUMEHEHHE.
HanoOeToHbI cpefHeil MI0THUCTH. XapaKTePUCTUKH, Ha3HAYEHHE, TPUMEHEHHUE.

[TpouHble 1 CBEpXNPOUYHbIE HAHOOETOHBI. XapaKTEePUCTUKH, HA3HAUEHUE, IPUMEHEHUE.

Hanocranu. XapakTepucTUKH, TPUMEHEHNE.
«YMHBIE IOKPBITUS». XapaKTEPUCTUKHU, HA3HAYEHUE, IPUMEHEHUE.

ACIICKTHI

OCHOBHBIC

HOJ'II/IMepHLIC 1 KOMITIO3UTHBIC HAHOIIOKPBITUA. XapaKTepI/ICTI/IKI/I, Ha3HA4YCHUC, IPUMCHCHUC.

VYrnennactuku. XapakTepUCTUKU, HA3HAUEHHE, IPUMEHEHUE.

Hanoo6ou. DnexTpoHHbIe 000H. XapaKTepUCTUKH, Ha3HaYEHHE, IPUMEHEHHUE.
[TnacTuunas mebensb. XapakTepUCTUKU, HA3HAYCHHUE, IPUMEHEHUE.

JlaiiT — TexHONOrMK. XapaKTEepUCTUKHU, HA3HAYEHUE, IPUMEHEHHE.
Texnomoruu Oyaymiero.

ConHeyHbIe 6aTapeH, BCTPAHBIC MCJIBHUIIBI. XapaKTepI/ICTI/IKI/I, HAa3HA4YCHUC, IPUMCHCHUC.
BopoorrankuBaroniyue ¥ CBETSIIHECS TKAHMU. XapaKTCpI/ICTI/IKI/I, Ha3HA4YCHUC, IPUMCHCHUC.

ITenocTekio. XapakTepUCTUKHU, HA3HAYEHNE, TPUMEHEHUE.
HHHOBalMOHHBIE MJIEHKH. XapaKTepUCTUKH, Ha3HaYeHHE, TPUMEHEHHUE.
IlepcrieKTHBBI TPUMEHEHNSI HAHOTEXHOJIOTUI B CTPOUTEILCTBE U IU3alHE.



59 Hcnonn3oBanue HaHOMAaTCpuaJIoB B CTPOUTCIILCTBEC.
60. HanorexHonoruu B au3aiiHe HHTEpbEpA.

YcioBUS BLINOJHEHUA 3aJaHHUS:

1. Mecto (BpeMmsi) BBIIOJTHEHUS 3a/I1aHUs: 33]JaHUE BBITIOJIHIETCS B ayIUTOPHOE BpeMs
2. MakcumanbHO€ BpeMsl BBITTOJTHEHHUS 3a/1aHus: 45 MUH.

3. BBl MOXeTe BOCTIONB30BATHCS: YUCOHIUKOM.

Kpurtepuu oneHnBanus

OueHka «5» CTaBUTCSA, €CIIU CTY/ICHT:

1) mosIHO U apryMEHTHPOBAHO OTBEYAET MO COJIEPIKAHUIO 3a/IaHuUs;

2) obHapyXHUBaeT MOHMMaHHE MaTepHualia, MOKET O00OOCHOBAaTb CBOU CYXKJIEHUS, MPUMEHUTH
3HaHMS Ha TPAKTHKE, TMPUBECTH HEOOXOAMMBIE TMPUMEPHI HE TOJBKO MO Y4YeOHUKY, HO U
CaMOCTOSITENIbHO COCTAaBJICHHBIE;

3) uznaraet MaTepual Mocjie10BaTeIbHO U MPABUIBHO.

Ouenka «4» CTaBUTCS, €CJIA CTYJICHT JaeT OTBET, yIOBJIECTBOPSIOLINI TeM ke TpeOOBaHUAM, UTO
U JIUISL OLICHKH «5», HO JIoIycKaeT 1-2 omuOKH, KOTOPBIE caM e HCIIPABIISICT.

Onenka «3» cTaBUTCA, €CIIM CTYJEHT OOHapyXMBaeT 3HAHME W TIOHMMaHHWE OCHOBHBIX
MMOJI0KEHUN JaHHOTO 3aJlaHus, HO:

1) mznmaraer Martepuana HEMOJHO U JOIMYCKAaeT HETOYHOCTU B OMNPEICICHUU MOHITHA WU
(bopMyJIMpPOBKE MPaBUIL;

2) He yMeeT AOCTAaTOYHO IIyOOKO U I0Ka3aTelbHO 000OCHOBATh CBOM CYKICHHS U MIPUBECTH CBOU
IPUMEPHI,

3) uznaraet MaTepuai Herocle0BaTeIbHO U JOMYCKAET OIIMOKH.

OuneHka «2» CTaBUTCS, €CJIM CTYJICHT OOHApYXKMBAeT HE3HAHHE OTBETa HA COOTBETCTBYIOIICE
3aJjaHue, JIOMYyCKaeT OIMMOKM B (HOPMYJIHMPOBKE OINPEAENCHUI M MpaBWII, HMCKAXKAIOUIME HX CMBICIH,
OecropsI0YHO U HEYBEPEHHO M3JIaraeT MaTepHall.
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