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1. INTAHUPYEMBIE PE3YJIbTATBI OBYYEHMUS 110 JUCHUIIVIMHE

Kareropus (rpyt-
na) KOMIIETeHIU I

Kon 1 HammeHoBaHIE KOM-
METEHIINU

Kon 1 HaumeHnoBanue
WHIUKATOPa TOCTIDKE-
HHUS KOMIIETEHIINU

HaumenoBanue nokasatenst o1e-
HUBaHUS pe3ysibTaTa 00ydeHHS
0 JTUCIHIIIINHE

[Ipodeccnonans-
HBIE KOMIICTCHIINU

[IK-6 CnocobeH opraHu3zo-
BEIBATh M BBINOJHATH U
HAyYHbIC WCCIICIOBaHUS B
chepe CTPOUTEITHLHOTO Ma-
TEPHUATIOBEICHUS

[1IK-6.1. Dopmynupy-
€T IeJH, TOCTAaHOBKY
3a]]a4 WCCIIEJIOBAaHNS B
chepe CTPOUTEIHLHOIO
MaTepuanoBeICHHS

3HaTh: NPUHIMIEI (HOPMYITHPOB-
KM IIeJIeH, TTIOCTAHOBKH 3a/a4 HC-
ciemnoBaHus B chepe CTPOUTEIh-
HOT'O MaTepHAOBEICHHSI

Ymerb: @opmynupoBath 1eH U
3aMadd WCclieqoBaHus B cdepe
CTPOUTENLHOTO MaTepHaJoBejie-
HUS

Bnanerb: HaBblKamMu (Qopmynu-
poBaHUs IleNield W TOCTAaHOBKU
3amad  WccienoBaHus B cdepe
CTPOUTEILHOTO MAaTepUAIOBE/IC-
HUS

IK-6.2 BriOoupaet
METOJT /WM METOMIM-
KH TPOBEICHUS WC-
ciemoBaHuii B cdepe
CTPOUTENILHOTO MaTe-
pHUaIOBEICHUS

3HaTh: OCOOEHHOCTH IIPOBEJE-
HUS UCCIIEJIOBaHUH B  cdepe
CTPOUTEIHLHOTO MaTepHualloBe]Ie-
HUS

YMeTb: m0AOHpaThL METOIWKH
MPOBEJICHUS  WCCICOBaHMUN B
cdepe CTPOUTENHLHOTO MaTepua-
JIOBEJICHHUS

Bnagerp: HaBblkamu 1mog0Oopa
METOJIa W/WIM METOIUKH TPOBE-
JIeHUusT WccienoBaHuii B cdepe
CTPOUTENHLHOTO MaTepHualioBe]ie-
HUS

I[IK-6.4  Ompenensier
MmepeYeHb  Pecypcos,
HEOOXOIMMBIX JUTS
MPOBECHHS HCCIIE0-
BaHUA

3HaTh: pecypchl, HEOOXOAMMBIC
JUISL TIPOBEJICHUST UCCIICIOBAHMSI
YMeTh: OmpeneniaTb HEO0OXOIH-
MBI TepeYeHb PECypcoB, HEOO-
XOJAMMBIX JUIsS TIPOBEICHUSI WC-
CJICIOBaHUS

Baanern: HaBbIKamMH MOa00pa
pecypcoB, HEOOXOIUMBIX IS
MPOBEJICHUSI MCCIICIOBAHMUS

[IK-6.5  CocraBuser
aQHAIMTUYECKHUI 0030p
Hay4YHO-TEXHUYECKON

uHpopmanun B chepe
CTPOUTENILHOTO MaTe-
pHaNoBeICHUS

3HaTh: OCOOCHHOCTH TpOBEIe-
HUS ~ aHAJIMTHYECKOTO  0030pa
Hay9IHO-TEXHUYECKONH WHGMOpMa-
MU B cepe CTPOUTEIILHOTO Ma-
TEpPUAJIOBEICHUS

YMeThb: OCYIIECTBIISITh aHAIUTH-
YeCKUi 0030p Hay4YHO-
TEXHUYECKOW wuH(popManmuu B
cdepe CTPOUTENHLHOTO MaTepua-
JIOBEJICHUS

Bnanerb: HaBbIKAMH COCTaBJIC-
HUS ~ aHAJIMTHYECKOTO  0030pa
Hay9IHO-TEXHUYECKONH WHGMOpMa-
uu B cepe CTPOUTEIILHOrO Ma-
TEPUAJIOBEICHUS




2. MECTO IJUCIAIIJIMHBI B CTPYKTYPE
OBPA30BATEJILHOM ITPOI'PAMMBI

1. Komnerennus ITK-6 Crioco6eH opraHn30BbIBaTh U BBIMOJIHATH HAYYHBIE UCCIIC-
J0BaHUS B c(hepe CTPOUTEITHLHOTO MAaTEPUATIOBEICHUS
JlanHast komrieTeHus GopMupyeTcst CISAYIONMMHI UCITUTUIMHAMH.

Cranus HanmeHoBaHMSI TUCIUTUIMHEI

1 OO611ast TEXHOJIOTHSI HAHOMATEPHAJIOB

2 MeTo/1bI HCCIIEIOBAHUS M KOHTPOJISL KAYeCTBa HAHOCTPYKTYPHUPOBAHHBIX MaTEPHAJIOB

3 dusznueckasi XuMusi HAHOCTPYKTYPHPOBAHHBIX MaTepHUajoB

4 OCHOBBI TaTCHTOBEACHUS

5) VYueOHast Hay4YHO-HMCCIIENOBATENbCKasg paboTa (MOJy4YeHHUE TMEPBHYHBIX HABBIKOB
HAyYHO-UCCIIEI0OBATEILCKON pabOThI)

6 [Tpou3BoacTBEeHHAsI HAYYHO-HCCIeI0BaTeNbCcKas paboTa

7 IIpon3BoACTBeHHAs TPEIUIIOMHAs] TPAKTHKA




3. OFBbEM JIUCHUITJIMHBI
OO01mmast Tpy10€MKOCTh JUCIIUIINHBI COCTAaBIsIeT 3 3ad4. equHuIel, 108 wacos.
JIMucuuIuIHA peajin3yeTcs B paMKax MPaKTHUECKOM MOITOTOBKH: 2 3a4. CIUHHUIIBI.

dopma MPOMEKYTOUYHOM aATTECTALUN JK3aMEH
(9K3aMmeH, T depeHINPOBAHHBII 3a4eT, 3a4eT)
Bun yae6HO# paboThI Bcero | Cemectp
4acoB Neo 1
OO01mast TpyA0€MKOCTh JUCIUTIINHBI, 4ac 108 108
KonTakTHasi padoTa (ayAuTOpHbIE 3aHA- 34 34
THS), B T.4.:
JIEKIIUNA 17 17
nabopaTtopHbIe 17 17
MIPAKTUYECKHE — —
IPYIIIOBBIE KOHCYJIBTALUU B IIEPUOJ, TEOPE- 4 4
TUYECKOT0 00YYEHHSI U TPOMENKYTOUHOMN
aTTecTaluu
CamocrosiTesibHasA padoTa CTYAEHTOB, 70 70

BKJIIOYasi HHAUBUHAYAJIbHbIE U TPYNIIOBBIE

KOHCYJbTAllMU, B TOM YHCJIE:
KypcoBoii mpoekt — —
Kypcosast pabota - -
PacuetHo-Tpaduueckoe 3ananne - -
NuauBuayanpHOE TOMAIIHEe 3aJaHue 9 9
CamocrosiTenpHas paboTa Ha TOATOTOBKY K 25 25
ayJMTOPHBIM 3aHATHUSIM (JICKIIMHU, TIPAKTHYC-
CKHE 3aHATHS, Ja00paTOPHBIE 3aHITHS)
Dk3amMeH 3 (36) 36




4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHMe TeM, HX CO/Iep:KaHNe H 00beM

Kypc 1 Cemectp 1

/o

HaumenoBanue pasnena
(kpaTKoe coziep KaHue)

O0BeM Ha TEMATUYECKHIT
paszen 1o BUaAaM y4eOHOM

Harpy3KH, 4ac

Jlexun

[IpakTrueckue

3aHATUA

JlaboparopHbie

3aHATUA

CaMocrosTelbHas pa-

60Ta Ha MOJATOTOBKY K
ayIMTOPHBIM 3aHSTH-

AM

1.

[Tonyuenne HaHOOOBEKTOB

OcobeHHOCTH ToNTyueHHs] HaHOCTPYKTYp. Kiaccudukarms
METOJIOB NOJTYyYEHHsI HAHOOOBEKTOB

I'pynmoBbie MeTOIBI MOJYYEHHST HAHOOOBEKTOB. Meton
MOJIEKYJISIPHBIX ITydKoB. CBEpX3BYKOBOE MCTCUCHHE Ta30B
u3 coma. ['a3odasneiii cunte3. Monnas 6oMOapaupoBKa.
YV napHbie BOJHBI

I'pynnoBbie MeTObI MOJYYEHHUs] HAaHOOOBEKTOB. Bakyym-
Hoe ucnapeHue. KarogHoe pacnbuienue. Huskoremmnepa-
TypHas i1asma. [nasMoXxuMu4eckuil CHHTE3

I'pynmoBbie MeTOnBI MONMydYeHUs] HaHOOOBEKTOB. [lomyue-
HUE HAHOYACTHI] IIyTEM AMCIEPrupoBaHUsa. MexaHOXUMU-
yeckuil cuHTe3. COHOXMMHUYECKOE TUCTIEPTUPOBAHNE

['pynmoBsie METOIBI MOTyYEHUsS HaHOOOBEKTOB. CaMopac-
IIPOCTPAHSAIOIIMICSA ~ BBICOKOTEMIIEPATYPHBIA  CHHTE3.
B3pbiBHOW cHHTE3. DIEKTPUYECKHUI B3PBIB MPOBOJHUKOB.
DJIEKTPOIPO3UOHHBIA METOJ

['pynnoBbie METOABI MOJYyYEHHUs] HAHOOOBEKTOB. 30J1b-T€IIb
meton. Kpuorennsiii Meton. Tepmudeckoe pasiokeHUE
(muponu3). DIEKTPOXUMHUYECKUE METOABI IOJIYy4YeHUs Ha-
HOYACTHII

2.

CBOICTBa U METOBI UCCIIENOBAHUA HAHOOOBEKTOB

CBolicTBa HaHOOOBEKTOB. Mexannyeckue cBoicrea. Kara-
JIUTUUECKHE CBOIMCTBA. MarHUTHBIE CBOIICTBA

16

Metonapl uccienoBaHus HaHOOOBEKTOB. CIEKTPOCKOIIHS.
[IpocBeunBaromas ¥ CKaHUPYIOLIAsl JIEKTPOHHAS MHUKPO-
ckomnusi. PeHTTeHOBCKUE TUPPAKITMOHHBIE METO/IBI.

15

3.

HaHocTpyKkTypupOBaHHBIE MaTepUAIIBI

HaHOCTpyKTYpUpOBaHHBIE KOMIIO3UIIMOHHBIE MaTepHAIbL.
OCOOEHHOCTH NIOJTY4YEHHUs M CBOICTBA

10

BCET'O

17

17

70

4.2. CopepkaHue MPaKTHYECKUX (CEMUHAPCKUX) 3aHATHIA

VY4eOHBIM JIAHOM HE MPEyCMOTPEHBI.



4.3. Conep:xaHue Ja00pPaTOPHBIX 3aHATHIA

Ne HanmenoBanue Tema nabopaTopHOro 3aHATUS K-Bo | Camocrostenbhas

/1 asjieNa JUCIUIITHHBI qacop | PadoTa Hanoaro-
pasa AnCI TOBKY K ayJIMTOp-

HBIM 3aHATUAM

cemectp No 1

1 Tema 1. [Tonyuenue | IlomydeHne NByMEpPHBIX HAHOCTPYKTYP 3 3
HAHOOOBEKTOB OKCHJIa TFOMUHUSI METOJIOM aHOJIHOTO
OKHCIICHHSI
2 Tema 2. CpoiicTBa u N3y4yeHne MarHUTHBIX CBOMCTB HAHO- 2 2
METOBI HCCIICTOBAHUS CTPYKTYPUPOBaHHBIX
HaHOOOBEKTOB MaTepHaJoB
AHaM3 3JEKTPUIECKUX CBOMCTB HAHO- 2 2
MaTepUajoB
OnTHyeckue CBONCTBA 2 2
HAHOKOMITOHEHTOB
Hab6nronenne anoManbHOTO IBYJTyde- 2 2

MPpCIOMJICHUSA U JUXPOHU3Ma B aHU30-
TPOIIHBIX IJIa3MOHHBIX M€TaMaTCpuaIiax

3 CBY mna3MoXuMHU4YecKoe TpaBiIeHUE 4 4

Tema 3. Hanoctpyk-
MIOBEPXHOCTHU TOJUI0KEK U HAHOpa3Mep-
TypHBIE MaTepUabl
HBIX IJIEHOK

UTOI'O: 17 17

4.4, Conep:xaHue KYpCOBOI0 MPOeKTa/padoThl
Y4eOHBIM MJIaHOM HE TPEyCMOTPEHBI.

4.5. Conep:xxaHnue pacuyeTHO-rpa¢puuecKoro 3ajanms,
HHIMBHUAYAJIbHBIX JOMALIHUX 3aJaHUM

KaxxaoMy cTyzeHTy nmpenojaBaTelib BbIAACT TEMY OUCKOBOM padOThI, B KOTOPOii
OTpakeHa OmpenesieHHas rpymnmna matepuanoB. B pamkax U3 cryaenty HE0OX0IUMO
U3Y4YUTh TEKYyIlIee COCTOSHHE BOMpoca B O0JIAaCTH HAHOCTPYKTYPUPOBAHHBIX WIIU
HAaHOMOJU(PUIIUPOBAHHBIX ~ KOMIIO3UTOB  OOIIECTPOUTENHHOIO M  CHEUUAIBLHOTO
Ha3HAYEHHUS.

ens BeinonHenus MJ13— npuBUThH CTyIEHTaM HAaBBIKM CAMOCTOSATEIBLHON padOThI
C HAYYHO-TEXHUYECKON JTUTEPATypOr U OTKPHITHIMU UICTOYHUKAMHU UH(POPMALIHH.

[TouckoBas pabota mpeAcTaBiseTcs B Buae pedepara 00beMoM He MeHee 15 nu-
cToB (hopmara A4.

TeMbl HHAUBUAYAIBHBIX 3a1aHUN:

. Hanomonudukaropst

. Hanoxpemuesem

. YTiepoaHble HAHOMATEPHUaJIbI

. 3alIUTHBIE TOKPBITUS

. ®ubpa KaK KOMIIOHEHT O€TOHA

. HaHOCTpyKTypUpOBaHHOE BSIKYIIIEE

. Hanoctpykrypupyromuii rpaHyJIMpOBAHHBINA 3AITOJTHUTEID
. POTOKATATMYECKUE MATEPUAIIBI

. [lonumepHbIe BXKYyIIUE ¢ HAHOKOMIIOHEHTaMU

O 00 JIO0OWnNnhHWN K-



10. lopo>xHble O€TOHBI ¢ HAHOMO U (PUKaTOpaMHu

11. Camoouniaromuecs: MaTepuabl

12. OxcuaHbie HAHOMATEPUAIIBI

13. YacTHUILlbI METAJUIOB KaK OMOIIAEI

14. JlakokpacouHble MaTepUAIbl C HAHOKOMIIOHEHTaMU
15. YapTpaToHkuii 6eToH

5. OHEHOYHbIE MATEPHUAJIbI V151 NPOBEJEHUS TEKYHIEI'O KOH-
TPOJISA, ITIPOMEXKXYTOYHOU ATTECTALIUA

5.1. Peanuzanusa KoMneTeHIUM
1 Komnerennus IIK-6 Cioco0eH opraHnu30BbIBATE U BBIITOJHITE HAYYHBIE HCCIIE-
JIOBaHMA B c(hpepe CTPOUTEILHOIO MAaTEPUAIOBEICHHS.

HanmenoBanne HHAUKaTOpa JOCTHXKCHUSA

Hcnonb3yembie cpefcTBa OIICHUBAHMS
KOMIIETEHITNHT

I1K-6.1. ®opmynupyeT LM, IOCTaHOBKY 3aJa4 | 3aura JJabopaTopHOi padoThI, IK3aMEH
HCCIICA0OBAHUA B cq)epe CTPOUTCIIBHOI'O MaTCpuU-
AJIOBEICHUS

I1K-6.2 Bribupaer MeTox 1/HIu METOAUKH Npo- | 3amura JabopaTopHoi paboTsl, 3amnura /13, sx3amen
BCIACHUS I/ICCJ'ICI[OBaHI/Iﬁ B C(bepe CTPOUTCIIBHOI'O
MaTCpUaJIOBCACHUS

I1K-6.4 Onpenenser nepedeHb pecypcos, HeoO- | 3arura JabopaTtopHOU paboThl, 3amuTa /13, sx3ameH
XOJUMBIX JUIsI TPOBEACHHS HCCIICIOBAHMUS

IIK-6.5 Cocrapnsger aHanuTHYeCKuii 0030p | 3amuTa 1a00paTOpHOM pabOThI, IK3aMEH
HAyYHO-TEXHMYECKOM HH(pOpMalu B cdepe
CTPOMTENILHOIO MATEPUATIOBEACHHS

5.2. TunoBble KOHTPOJIbHBIE 3aJaHUSA [JIS IPOMEKYTOYHOM aTTecTAluN

5.2.1. IlepevyeHb KOHTPOJIBHBIX BONPOCOB
JJIS DK3aMeHa

HaumenoBanue CopeprkaHre BOIMPOCOB (THIOBBIX 3aJaHUI)
° pazaena JUCIHUILTAHBI

n/n

1 [Monmyuenne HaHOOOBEK- Knaccugukanus MeTo10B nosyueHus HAHOOObEKTOB
2 TOB MeTo MOJIeKYISIPHBIX yYKOB

3 CBepX3BYKOBOE MCTEUECHHE Ta30B M3 COIUIA

4 I"a3odaszHblil cuHTE3

S) Honnas 6omOapaupoBka

6 V 1apHBIE BOJIHBI

7 BakyymHoe ncnapenue

8 Karoanoe pacnbuienue

9 HuskoremrnieparypHas riazma

10 [1na3mMoXxuMHUUYeCcKuil CHHTE3

11 CgoiicTBa 1 METOBI UC- ITonydyeHnne HaHOYACTHUI] TYTEM AUCIIEPTUPOBAHUS
12 CJIeTOBaHMSI HAHOOOBEK- MexaHOXMMUYECKUN CUHTE3

13 TOB COHOXMMUYECKOE NUCIIEPITUPOBAHUE

14 CamopacnpoCTpaHSIOIIMICS BBICOKOTEMIIEPATYPHBIA CUHTE3
15 B3peiBHOM cUHTE3

16 DIIEKTPUUECKHUI B3PHIB IPOBOTHUKOB




17

18

19

21

DJIEKTPOIPO3UOHHBIN METO

30JIb-TelIb METO/I

Kpuorennsiit meros

Tepmudeckoe paznoxeHue (MUPOIH3)

22

HanoctpykTypupoBanHbie

23

MaTrepHuabl

24

25

26

27

28

29

30

BHCKTPOXI/IMI/ILICCKI/IG MCTOJBI MMOJIYUCHNA HAHOYACTHIL

Mexannueckue cBOHCTBA

Karamutnueckue cBoiicTBa

MarauTHbIE CBOMCTBA

CnexTpockomnusi.

ITpocBeunBaromas 3J1eKTPOHHAs MUKPOCKOTIHSI

CkaHupyroas 1eKTpOHHAas! MUKPOCKOIUS

PentrenoBckue mudppakiimOHHbIE METOIBI

HanocTpykTyprpoBaHHbIe KOMIO3UIIMOHHBIE MaTEPHAIIBI

5.2.2. IlepeyeHb KOHTPOJbHBIX MATEPUAIOB
JJIS1 3alIUThI KYPCOBOTI'0 MPOEKTa/ KypCcOBOH padoThl

He mpexycMoTpeHO y4eOHBIM TUTAaHOM.

5.3. TunoBble KOHTPOJIbHbIE 33/1aHNS (MATEePHAJIbI)
JJISl TEKYLIero KOHTPOJIsA B ceMecTpe

JlabopaTropHbie padoThI

Tema abopaTopHOil paboTHI

KonTpoJsibHbIE BOPOCH

I/IBY‘-IGHI/IG MarHuTHBIX
CBOWCTB HAHOCTPYKTYPHPO-
BaHHBIX MAaTCpHUAJIOB

1. ITo xkakoMy MPUHLKITY pA3ACNISIOT MAarHUTHbIE HAHOMAaTEpHUa-
JBI1?

2. OnumuTe TUIBI OpraHU3alui CUCTEM MarHUTHBIX HaHOMaTe-
pHUaoB.

3. Yro Ha3pIBaOT (heppOMArHUTHOM KHIKOCTHIO?

4. Kakoif MUHEpaJ UCTIOJIb3yeTCs B peppOMarHUTHBIX KHUIKO-
cTax?

5. I[IpuBenuTe mpuMepsl UCIIOIB30BAHUSI MATHUTHBIX HAHOMATE-
pHaoB B OBITY.

6. O0bsicaute dhdext Tungans.

AHanu3 IEKTPUIECKUX
CBOWCTB HAHOMATEPHUAJIOB

1. B xakom cirydae pasmepHbie 3(p(PeKThl HAYMHAIOT BIUATH HA
3JIEKTPOHHBIE CBOMCTBA HAHOMATEPUATIOB?

2. Yto MOXKHO HaOII01aTh B CIIEKTPaxX KOMOMHALIMOHHOTO pacce-
SIHUS U B CIIEKTPaxX KaTOIHOM JIOMUHECHEHIIMHN YaCTHI] HAaHOAJI-
Masza?

3. OnumuTe cXeMbl CTPYKTYP HAHOKOMIIO3UTOB.

4. Yto Takoe HuTHHOI? KakuM cBOMCTBOM OH 00OJagaer?

5. Ha3zoBuTe JOCTOMHCTBA HUKEINAA TUTAHA.

6. Kakumu Heoctatkamu 0071a1aeT HUTHHON?

OnTuyecKkue CBOMCTBA HAHO-
KOMIIOHCHTOB

1. UTo OTHOCUTCS K ONITHYECKUM CBOMCTBaM JUCIIEPCHBIX CH-
creM?

2. Uto Ha3zwBaeTcs onanectennuei? Onummre ¢ dext Tungars.
3. Uto noka3wiBaeT ypaBHeHue Pases?

4. Kakyro okpacky npuooperaroT 30;m?

5. Hanumure ypaBuenue Pased. [[ns kakux cpesl OHO UCIIOIb3Y-
ercs?




No | Tewma mabopatopHOit pabOTHI KoHTtposnbHBIE BOITPOCH

4. | Ananu3 runpohoOHBIX 1. Yro Ha3zwiBaercs 3¢ dexrom 1oToca?

CBOMCTB MaTepHaoB pa3- 2. Metonasl co3nanus rujpohoOHOI MOBEPXHOCTH.
JIMYHOU NPUPOBI

3. I'ie MOKHO TPUMEHSTH «JIOTOCOBBIE» TOKPBITHS?

4. Onummute ruAPOPOOHBIC TOKPHITUS JJISI CTPOUTEIBHBIX MaTe-
puainoB. B yuem ux ocobeHHOCTH?

5. 3amuTHOE MOKPBITHE )1 TKaHU. HazoBUTE MexaHU3M Jieii-
CTBHsI U OCHOBHBIE CBOMCTBA TOKPBITHA.

NuauBuayajbHoe JoMAallIHee 3a1aHUe

1. Kakue Bupl HAHOMOU(UKATOPOB BbI 3HaeTE?

2. OCHOBHBIE XapaKTEPUCTUKN HAHOKPEMHE3EMA.

3. YraepoaHble HAHOMATEPUaJbl, CIOCOOBI UX TOTyYEHUSI.

4. 3amUTHBIEC TOKPBITUS, ©X OCOOCHHOCTH.

5. [lpumenenue ¢pudphI Kak KOMIOHEHTa OeTOHa.

6. HaHOCTpYKTYpHUpPOBAHHOE BSKYIIEE: ChIPHE, TEXHOJIOTHUS MOIyYECHHUS.

7. HaHOCTpYKTYpHUPYIOLINN IPaHYJIUPOBAHHBIN 3AMIOJHUTEIND. CHIPbE, TEXHOJIOTUS

MOJTyYEHUS.

8. @OTOKATAIIMYECKUE MATEPUAIIBI.

9. [TonmuMepHbIe BSHKYIIME C HAHOKOMITIOHEHTAMH.

10. loposxHbie O€TOHBI C HAHOMOAU(UKATOPAMHU.

11. Camoouuntiarontuecs Mmatepuanbl. OCOOEHHOCTH MOTYyUCHHUS.

12. OcobeHHOCTH OKCHIHBIE HAHOMATEPHAJIOB.

13. YacTuibl MmeTamuioB Kak ouonuasl. CriocoObl TPUMEHEHHS B CTPOUTEILCTBE.
14. JlakokpacouHble MaTepUaJIbl C HAHOKOMIIOHEHTaAMHU.

15. YnbprpaTtonkuii 6€TOH.

5.4. Onucanne KpUuTepueB OLIEHUBAHUS KOMIIETEHIHI U IIKAJIbI OLleHUBAHUS

[Tpu npomexyTOYHOM aTTecTalu B (hopMe dK3aMeHa UCIOJIb3YETCs CleayIolas
IIKaja OUEHUBAHUS: 2 — HEYJOBIETBOPUTEIBHO, 3 — yIOBIETBOPUTEIILHO, 4 — XOPOIIO,

5 — otyinuHoO.

Kpurepusimu oneHnBaHUs JOCTUKEHNUN ITOKA3ATENEN SIBISIOTCS:

HanmenoBanme
MoKa3aTens
OLICHUBAHUS
pe3ynbTara 00ydeHus
10 JUCIUTIINHE

Kputepuit onennBanus

3Hanug

3HaHue OCHOB MaATEMAaTH4YCCKOI'O armapara, IMPpUMCHIACMOI'0O B HAay4YHBIX
HCCJICIOBAHUAX

3Hanre OOIMX CBEICHWN O HAHOPA3MEPHOM COCTOSHHUH BEIIECCTB, METOMIOB CO3AHMS
HaHOMAaTEPUAJIOB U 1eJIeH pa3BUTHUs] HAHOTEXHOJIOTHH.

3HaHUEC OCHOBHBIX (1)I/IBI/IKO-XI/IMI/I‘-ICCKI/IX moaxoa0B, MPUMCHACMBIX B HAYYHBIX
HCCJICIOBAHUAX

3HaHue AuanasoHa MNPUKIAJAHBIX TMporpaMM H CPEACTB ABTOMATU3UPOBAHHOTO
MMPOCKTUPOBAHUA, [MPUMCHACMBIX B IIPOOCCCAaX CHUHTE3a W  HCCICAOBAHUA
HaHOMATCpHaJoB

YMmenus

YmMmenne BEIOMpaTh HEOOXOAMMBIN MaTeMaTHUECKHU ammmapaT s IPOeKTHPOBAHUS
MPOIIECCOB CHHTE3a M 00pabOTKHU Pe3yNIbTaTOB UCCIICIOBAHNS HAHOMATEPUAIOB

VYmenue MNPUMCHATE OCBOCHHBIC MCTOAbI MCCICAOBAHUA B M3YUCHUM TCX WM HHBIX




CBOICTB HAaHOMATCpHAJIOB.

YMeHne BBIOMPATh HEOOXOAMMBIC (DH3UKO-XHUMHUYECKHE TOIXOIBI I CHUHTE3a U
HCCIICIOBAHMSI HAHOMATEPHAJIOB C TPeOyeMBIMH XapaKTePUCTUKAMHU

YMeHue

BBIOMpATDH

HEOOXOUMBIE

MMPUKITIATHBIC

OporpaMMbl |
aBTOMATU3MPOBAHHOTO MPOEKTUPOBAHUS, NMPHMEHSAEMBIE B IPOLECCAX CHHTE3a H
HCCJIEIOBAHUSI HAHOMAaTEpHAJIOB

cpencraa

Bnanenus

Brnagenne HaBpikamMu paboTHI C MaTeMaTHYECKUM amapaToM MpU MPOEKTUPOBAHUH
MPOIIECCOB CHHTE3a M 00pabOTKM Pe3yNIbTaTOB UCCIICIOBAHNS HAHOMATEPUAIOB

Bnangenune

MMpUHIUATIAMHA

pasMepHON W
HaHOCTPYKTYPHUPOBAaHHBIX MAaTEPUAJIOB, a TaK K€ HAIPaBJICHUSAMHU UX IPUMEHEHHUS IIPU
CO3JJaHMU CTPOUTEIBHBIX KOMIO3HIIMOHHBIX MaTEPHAJIOB.

CTPYKTYpHOI

KJIacCU(UKALTIN

BJ'IaZ[CHI/Ie HaBbIKaMH OIIMCAHUSA W aHalin3a pe3yJIbTaTOB (1)I/ISI/IK0-XI/IMI/IIICCKI/IX
I/ICCJIC,ZIOBaHI/Iﬁ HaHOMAaTCpHaJioB

Bianenne

HaBBIKAMH  HMCIIOJIb30BaHUA

MPUKJIAAHBIX TPOTpaMM |
ABTOMATU3WPOBAHHOTO MPOCKTUPOBAHUS TPHU PEIICHUH WHXXCHEPHBIX W HAy4YHO-
TEXHUUYECKUX 3a]1a4 B 00JIaCTH MOJYUYCHUsSI M UCCIICIOBAHUS HAHOMATEPUAIOB

Cpe/CTB

OneHka npernojaBaTeieM BbICTABISETCS UHTETPAIbHO C YYETOM BCEX IOKa3aTe-
JIeW ¥ KPUTEPUEB OLICHUBAHUS.

Omnenka chopMUPOBAaHHOCTH KOMIIETCHITHH 1O TTOKA3aTEII0 3HAHUS

Kpurepuit YpOoBEHBb OCBOEHHUSI M OLIEHKA
2 3 4 5

3HaHI/I€ OCHOB He 3HAC€T OCHOBHBIC I[OHYCKaeT HETOYHO- 3Ha€T OCHOBHBIC I/IcqeanIBanme,
MaATEMATHUYCCKOI'O MPUHIUIIBI TPUMECHE- CTHU IIpU ONIMCAaHNU MPpUHIUIIBI TPUMCHC- IIOCJICAOBATCIILHO,
armapara, HUS MAaTEMAaTHUYCCKOI' O OCHOBHBIX ITPUHIHUIIOB HHUA MaTECMAaTU4YECKOTI' O YETKO U JIOTHUYCCKHU
MPUMEHSIEMOTO B anmnapara B TpeX 1 NPUMEHEHUS MaTEMa- anmapara B METOAaX CTPOIHO H3JIaraer
Hay‘-IHI)IX 60HC€ METOdaxX UC- TUYCCKOI'oO armapara B HUCCIICA0OBAHUS HAHO- IIPUHIUITBI IPUMCHE-
HUCCIICJOBAHUAX CJICOOBAaHUS HaHOO6’b— METOaax UCCJIea0Ba- O6'BeKTOBI CHeKTpO- HUS MAaTEMAaTHUYCCKOI' O

€KTOB: CIIEKTPOCKO-
IHsI, TIPOCBEYMBAIO-
1m1ast 3JeKTPOHHAs
MUKPOCKOIIHS, CKaHH-
pytoLIas 31eKTPOHHAs
MUKPOCKOIIHNSI, PEHT-
reHoBckue audpax-
LIMOHHBIC METOJBL.

HHSI HAHOOOBEKTOB:
CIICKTPOCKOITHS, TIPO-
CBEYMBAIOILAS DIIEK-
TPOHHASE MUKPOCKO-
Us1, CKAHUP YEOIIAsT
9JIEKTPOHHASI MUKPO-
CKOIIHnA, peHTFeHOB-
ckue aupaKkiuOHHbIC
METObI. 3HAET HE BCE
METOJBI.

CKOIIHS1, IPOCBEYHBA-
I01[as 3JIEKTPOHHASL
MHKPOCKOIIUS, CKaHHU-
py!olas 3J1eKTPOHHAs
MHKPOCKOIIUS, PEHT-
reHoBckue qudpakuu-
OHHBIE METO/IBI.

ammapara B METOJIax
UCCIIeIOBAHMS HAHO-
00BEKTOB: CIICKTPO-
CKOIIHS, IPOCBEYNBA-
FOIIast YICKTPOHHAS
MHUKPOCKOTIHS, CKAHH-
pyroIIas 3MEeKTPOHHASI
MHKPOCKOIIHS, PEHT-
T€HOBCKHE Mu(paK-
IMOHHBIC METOJIBL

3HaHne 00X
CBEJICHUM O
HaHOPa3MEPHOM
COCTOSIHHH BEILIECTB,
METOJIOB CO3IaHHS
HAHOMATEPHAJIOB U
Lenel pa3BUTUs
HAHOTEXHOJIOTHH.

OOyuaronuiics He
3HAEeT 1M U OCHOB-
HBIE UCTOPUYECKHE
9TaIbl Pa3BUTHS
HAHOTEXHOJIOTHIA (B
Poccwuiickoii penepa-
uuu u B mupe). He
BJIaJICeT CBEACHUSAMHU
0 HaHOpPa3MEPHOM
COCTOSTHUH BEIIECTB,
He KIaccuuuupyer
METO/IbI CO3JJaHUS
HaHOOOBEKTOB H
HAHOMATEPHAJIOB.

OOGyuaromuiicss 1ormyc-
KaeT HETOYHOCTH IIpH
ONMCAHMM LeNed U
OCHOBHBIX ~ HCTOpHYe-
CKUX JTariOB Pa3BHUTHS
HAHOTEXHOJIOTHH (B
Poccwuiickoii  deaepa-
uuu 1 B mupe). Brnazge-
€T OCHOBHBIMHU CBEJIC-
HUSIMH O HaHOpa3Mep-
HOM COCTOSHHH Be-
IIEeCTB, YaCTUYHO KJIac-
CUQHUIPYET  METOMBI
CO3MaHUs HAHOOOBEK-
TOB U HAHOMATEPHAJIOB.

OO0yyaroniuiicst 3HaeT
LIeJIM ¥ OCHOBHBIE UC-
TOPHUYECKUE ITAIIBI
Pa3BUTHS HAHOTEXHO-
noruii (B Poccuiickoii
(enepayu u B Mupe).
Bnaneer cBenenusiMu
0 HaHOPa3MEPHOM CO-
CTOSIHHUH BEIIECTB,
KJIaccu(UIIpyeT Me-
TOJBI CO3aHUS HAHO-
00OBEKTOB ¥ HAHOMATE-
pHAJIOB.

HcuepnsiBatoiie, mo-
CIIE0OBATENBHO, YETKO
1 JIOTUYECKH CTPONHO
M3JIaraeT LENH U UC-
TOPHYCCKUMH 3TAITbI
Pa3BUTHS HAHOTEXHO-
noruii (B Poccuiickoit
(benepanyu U B MUpE).
YeTKo MPUBOJIHT CBe-
JICHHSI O HAHOPa3Mep-
HOM COCTOSIHUU Be-
IIECTB, KJIACCHU(DHITH-
PYET METO/IbI CO3/IaHUsI
HaHOOOBEKTOB U
HAHOMATEPUAJIOB.

3HaHHE OCHOBHBIX
¢usmKo-
XUMHUYECKHX

He moxkeT U310KUTh
CBOMCTBa K MCTObI
HUCCIICAOBaHWs HAHO-

Moxet MPpUBCCTU OT-
JCIIbHBIC CBOMCTBA U
METOAbI UCCIJICJOBAHUA

Moxet MMPUBECTHU OT-
JACJIBbHBIC CBOIiCTBa U
MCTOAbI UCCIICJOBaAHUS

CaMOCTOSITEIILHO MO-
JKET M3JI0KUTH CBOM-
CTBa U MCTOJbI UCCJIC-




HOJXOJI0B,
NIPUMEHSEMBIX B
HAaYYHBIX
HCCIIEJOBAaHMAX

00OBEKTOB.

He dopmynupyer u
HE aHaH3UPYeT
MIPOOIIEMBI CO3/TaHUs U
MPUMEHEHHUS
HAHOCTPYKTYPUPOBaHH
BIX MaTEePUAJIOB.

HAaHOOOBEKTOB, HO
JIOITYyCKAeT OLIHOKH.

C HETOYHOCTSIMH TIpH-
BOJIUT OCHOBHBIE TIPO-
0JIeMBI CO3JIaHUs U
MIPUMEHCHHS HAHO-
CTPYKTYPHPOBAHHBIX
MaTepHalIoB.

HaHOOOBEKTOB.
[IpuBOAUT OCHOBHEIC
MPOOIIEMBI CO3TaHUs U
NPUMEHEHHUST HAHO-
CTPYKTYPHPOBAHHBIX
MaTepuaoB.

JIOBaHMSI HAHOOOBEK-
TOB.

CaMOCTOSITEIBHO
bopmMynHpyeT u
aHaJIH3UpyeT
MIPOOJIEMBI CO3/TaHUs U
MPUMEHEHHUS
HAHOCTPYKTYPUPOBaHH
BIX MaTEPHUAJIOB.

3HaHMe 1uanazoHa
MIPUKIIaIHBIX
porpamMmm 1
CpencTB
aBTOMAaTHU3MPOBAHH
oro
MIPOECKTUPOBAHHUS,
MPUMEHACMBIX B
Iporeccax CHHTE3a
1 WCCIICIOBAHMS
HaHOMaTEPHAIOB

3HaeT IBe ¥ MEHee
[IPUKJIaJIHbIE
[IPOrpaMMBI U CPEJI-
CTBa
aBTOMaTU3UPOBAHHOT
0 TIPOEKTUPOBAHMUS,
MIPUMEHSIEMBIX B
mporieccax CHHTE3a U
HCCIIEJOBAHMS
HaHOMAaTEPHAaJIOB

[lepeuuncnsier u npu-
BOJMT MPUMEPHI HE
MEHee Tpex
MIPUKIIATHBIX
[IPOrpaMM U CPEJICTB
aBTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS,
[IPUMEHSIEMBIX B
mpoleccax CUHTE3a U
HCCIICOBAaHUS
HaHOMATEPHAJIOB, C
JIOTIOJTHUTENIHHOM T0-
MOIIIBIO OIUCHIBAET
OCHOBBI ()YHKIIHOHH-
pOBaHUs

[epeuuncnser, npuso-
JIUT TIPUMEPHI U OTIH-
CBIBaET OCHOBBI (PYHK-
IIMOHWPOBAHUS HE Me-
Hee TpeX MPHKJIIaTHbIX
IpOTpaMM U CPEACTB
aBTOMATH3HPOBAaHHOTO
MPOEKTUPOBAHMUS,
IPUMEHSIEMBIX B
npoueccax CHHTE3a U
HCCIIEIOBAHMSA
HaHOMaTepHajoB

[epeuncnser, npuso-
JIIT IPUMEPBI U OIIH-
CBIBAaET OCHOBBI
(YHKIIMOHUPOBaHUS
HE MEHee ITH
MIPUKITaTHBIX
IPOTPaMM U CPEICTB
aBTOMAaTHU3UPOBAHHOT
0 MPOEKTUPOBAHMUS,
MIPUMEHSAEMBIX B
Iporeccax CHHTE3a U
HCCIIeIOBaHUS
HaHOMAaTePHAaJIOB

Onenka copMUPOBAHHOCTH KOMIIETEHIIUH MO MOKa3aTeN0 Y MEHUS

Kpurepuit

YpoBEeHb OCBOEHUSI M OLICHKA

2

3

4

5

YMeHnue BIOUpATh
HEOOXOIUMBIN Ma-
TEMaTUYECKUHN all-
napar Jjist poeK-
TUPOBAHUSI TPOIIEC-
COB CHHTE3a U 00-
paboTKH pe3yibTa-
TOB HCCJIEOBAHUS
HAHOMAaTEePHAJIOB

OcyIecTBiseT Hempa-
BIJIBHBIA U HEOOOCHO-
BaHHBIN BBIOOD
MaTEeMaTHYECKOTO
anmnapara Jiist
MPOCKTHUPOBAHUS
MPOLIECCOB CUHTE3A U
06paboTku
pe3yJbTaToB
UCCIIeI0BaHUS
HaHOMATEPHAJIOB

Jomyckaet HeTOYHO-
CTH TIpH BeIOOpE U
000CHOBaHMH BHIOOPA
MaTeMaTH4eCcKOTo
anmnapara Jiist
MPOEKTUPOBAHUS
MPOLIECCOB CUHTE3A U
0bpaboTku
pe3yJbTaToB
UCCIIeI0BaHUS
HaHOMATEPHAJIOB

Tlo cymectByromieit
METOJINKE BEIOMPAET 1
YaCTUYHO 00OCHOBLI-
BaeT BEIOOp MaTeMa-
THUYECKOTO ammapara
JUTSL IPOCKTHUPOBAHUS
MPOIIECCOB CUHTE3a U
006paboTku
pe3yIbTaToOB
HCCIIEIOBAHMS
HAaHOMAaTEPHAJIOB

CamocTosITenTbHO pa-
[IMOHAJILHO BHIOMpPAET
1 000CHOBBIBAET BBI-
00p MaTEeMaTHYECKOTO
anmapara st
MPOSKTHPOBAHUS
MIPOIIECCOB CUHTE3a U
00paboTKH
pe3yNbTaToB
HCCIIeIOBAHHS
HAHOMaTePHaJIOB

YMeHue npumeHsITh
OCBOCHHBIE METOIBI
HCCIICAOBAHHS B
M3YYEHHUHU TEX WIH
HMHBIX CBOMCTB
HaHOMAaTepHasoB.

He ymeer npumenars
METOANKH U3yUCHHS
CBOICTB HAHOCTPYK-
TypUpPOBAHHBIX MaTe-
pHaJIOB ¥ HAHOKOMIIO-
HEHTOB.

Jomyckaet HeTOYHO-
CTH TIPH UCTIONIb30Ba-
HUH METOAMK H3yde-
HUS CBOMCTB HAaHO-
CTPYKTYPUPOBAHHBIX
MaTepHUajoB U HAHO-
KOMITOHEHTOB.

MoskeT uCIoIb30BaTh
METOJIUKH U3YICHHUS
CBOICTB HAHOCTPYK-
TYpUPOBAHHBIX MaTe-
pYanoB U HAHOKOMIIO-
HEHTOB.

I'pamotHO puMeHsieT
METOMKH U3yUeHUS
CBOMCTB HAHOCTPYK-
TypUpPOBaHHBIX MaTe-
pHUAaJIOB U HAHOKOMIIO-
HEHTOB.

YMeHnue BeIOHpaTh

He crioco6en BoImol-

Brimonnaser no yCTa-

Brimonnser no yCTa-

CaMOCTOSITEIILHO MO-

HEO0OXO0IUMBIE HUTH 110 YCTAHOBJICH- | HOBJICHHOW METOIMKE | HOBJICHHOW METOJIUKE | JKET MPEIOKHUTh U
¢dusuko- HOW METOJIMKE aHAJIU3 | aHaJH3 CBOMCTB MaTe- | aHAJIM3 CBOWCTB MaTe- | pa3padoTarh Mpeasio-
XUMUYECKHE CBOWCTB MaTepHUAJIOB pHYasoB pa3IMYHON pHYasoB pa3IMYHON JKEHUS 110 aHAJIU3Y
TTOIXObI JIJIst Pa3ITUIHOMN TIPUPOIBI, TIPHUPOABI, HO JOITyC- TIPUPOJIBI. CBOKCTB MaTepHaJIOB
CHHTE3a U HO JOMYCKaeT OIIN0- KaeT OLINOKH. Pa3IHIHON IPHPOSIHL.
HCCIICOBAHUS KH.

HaHOMATEPHAJIOB C

TpeOyeMbIMU

XapaKTePUCTUKAMU

YMeHue BHIOHpaTh OcymecTsisiet Henpa- | Jomyckaet HETOYHO- ITo cymectBytowei CaMocCTOsITeNbHO pa-
HEO0OXO0IUMBIE BWJIBHBIA U HEOOOCHO- | CTHU TIPH BBIOOPE U METOJIMKE BHIOUPACT U | IIMOHAJBHO BHIOMpACT
[IPUKJIaJIHBIE BaHHBIN BEIOOD 000CHOBAaHMH BHIOOPA | YaCTHYHO OOOCHOBEI- 1 000CHOBBIBAET BBI-
MIPOrPaMMEI 1 MPUKIIATHBIX MIPUKIIATHBIX BaeT BEIOOD 00p MPUKIATHBIX
cpenacTBa MPOrpaMM U CPEJICTB MPOrpaMM U CPEJICTB MPUKIIATHBIX [IPOrpPaMM U CPEJICTB
aBTOMATH3UPOBAHH | aBTOMATH3WPOBAHHOTO | aBTOMAaTH3HUPOBAHHOTO | MPOTPAMM U CPEICTB aBTOMATU3UPOBAHHOTO
oro MIPOSKTUPOBAHUS JISI MIPOEKTUPOBAHUS JISI ABTOMATH3UPOBAHHOTO | MPOCKTUPOBAHMSI TSI




MMPOCKTUPOBAHUS,
MPUMCHSACMBIC B
mponeccax CUHTE3a
" UCCIICTOBAHNA
HaHOMAaTEpHaJIoB

peuicHrs NOCTaBJICH-
HOH 3aJa4yu B obactu
IMpOUECCOB CUHTE3a U
HCCIICIOBAHUA
HaHOMaTEpHaIoB

peuicHrs NOCTaBJICH-
HOH 3aJa4yu B obnactu
IMPpOUECCOB CUHTE3a U
HCCICIOBAHUA
HaHOMaTEpHaioB

MPOCKTHPOBAHUS JUTS
pelICHUs TOCTABJICH-
HOM 3a7a4d B 00JaCTH
MPOIIECCOB CUHTE3a U
HCCIIEIOBAHUS
HAHOMATEPHaJIOB

peuicHus noCTaBJCH-
HOU 3aJa4yu B obactu
IIPpOIECCOB CUHTE3a U
HUCCICTOBaHUA
HaHOMATCpHaJIOB

Omnenka chopMUPOBAaHHOCTH KOMIIETSHITHH 10 TTOKa3aTeNto Biaagerus

Kpurepuit YPOBEHb OCBOCHMS U OLICHKA

2 3 4 B
Bnanenue naBeikamu | He Brnazmeer cpen- MoskeT ucnonb3osats | C JONOTHUTENBHOM CB0OOHO HCTIOINB3Y-
paboTsI ¢ CTBAMH MaTeMaTude- | HE MEHEE OJJHOTO MIOMOIIBIO UCIIONB3Y- | €T HE MEHEE ABYX
MaTeMaTHIECKIM CKOTO ammapara Jiis CpeACTBa MaTeMaTH- €T HE MEHee JIBYyX CpEeACTB MaTeMaTuye-
anmnapaToM Ipu MIPOEKTHPOBAHUS YEeCKOTo anmapaTa A1 | CPeJICTB MaTeMaTHde- | CKOTO ammapara Juis
MIPOEKTUPOBAHUH MIPOILIECCOB CHHTE3a U | MPOCKTUPOBAHUS CKOTO amnmapara Jiis TIPOEKTUPOBAHHS
MPOLIECCOB CHHTE3a U | 00paboTKn MPOLIECCOB CHHTE3a U | MIPOEKTUPOBAHUS MIPOIIECCOB CHHTE3a U
00paboTkn pe3yIbTaToOB 00paboTkn MIPOIIECCOB CHHTE3a U | 00paboTKU
pe3yIbTaToOB HCCIICI0OBaHUA pe3yIbTaToB 00paboTkH pe3yabTaToB
HCCIICI0BaHUA HaHOMAaTepHaJIOB UCCIIeI0BaHUs pe3yIbTaToOB UCCIIeI0BaHUS
HaHOMAaTePHAaJIOB HaHOMaTepHajoB HCCIICI0OBaHUS HaHOMaTepHajoB

HaHOMATEPHAJIOB

Bnanenue He moxer xiaccngpu- | C qononHUTEIbHON Mosxert knaccuduiu- | CaMOCTOSTENIBHO U B
NPUHIHAIAMH LUPOBATh HAHOCTPYK- | MOMOIBIO MOXKET pOBaTh HAHOCTPYKTY- | IOJIHOM O0OBbEeMe KJlac-
pa3MepHoi u TypUpOBaHHBIE MaTe- | KiIacCH(UIMPOBATH PHPOBaHHBIE MaTePH- | CHUUIMPYET HAHO-
CTPYKTYPHO¥ pHAJIBI C UCTIONIB30BA- | HAHOCTPYKTYPHUPO- aJlbl C UCTIOJIb30BAHU- | CTPYKTYpHUPOBaHHBIE
KiaccuduKanum HHUEM pe3yIbTaToOB BaHHBIC MATEPHAJBI C | €M PE3YNbTaTOB CHEK- | MAaTEpHAIbI C UCIIOIb-
HAHOCTPYKTYPUPOBAaH | CIIEKTPOCKOIHH, MUK- | HCIIOJIb30BAaHUEM pe- | TPOCKOIIHH, MUKPO- 30BaHUEM PE3YJIBTA-

HBIX MaTEpHUAJIOB, a
TaK e
HaIpaBJICHUAMU UX
IIPUMEHEHUS [IPU
CO3/1aHUH
CTPOUTEIILHBIX
KOMIIO3UIIUOHHBIX
MaTepUaJIoB.

pockomnmH U nudpax-
IIUOHHBIX METOJIOB.

3yJIbTATOB CIIEKTPO-
CKOITHH, MUKPOCKO-
MU 1 AA(paKIroH-
HBIX METOJIOB.

CKOTIMH M TU(PaKIU-
OHHBIX METOOB.

TOB CIIEKTPOCKOIIHH,
MUKPOCKOIIUH U JH-
(hpaKIMOHHBIX METO-
J0B.

Brnanenue HaBbIKaMu
OTIMCAHW U aHAJIH3a
pe3yIbpTaTOB (PU3NKO-
XAMHA9IECKUX
HUCCIIEIOBAHUN
HaHOMAaTEPHAaJIOB

He cioco6en ucnoib-
30BaTh [TPHHIUIIBI
MOJTy4eHHs HAHO-
CTPYKTYPHPOBAHHBIX
KOMIIO3UIIMOHHBIX
MaTepHAIIOB.

He moxer 060ocHO-
BaTh, MPOAHATIU3UPO-
BaTh, CPABHUTH U
OLIEHUTH P PEKTUB-
HOCTh IIPUMCHCHUS
HAHOCHUCTEM TIPH CO-
3IAaHUH CTPOUTEIIb-
HBIX KOMITO3HIIMOH-
HBIX MaTEpHUAIIOB.

Tlo umeromumcs me-
TOJMKAM MOYKET HC-
MOJIb30BaTh MPUHIIH-
TIBI TIOJTY9IEHUS HaHO-
CTPYKTYPHUPOBaHHBIX
KOMITO3UITHOHHBIX
MaTepHuajoB, HO JI0-
MyCKAaeT OIINOKH.
HMeeT HaBBIKH 110
000CHOBaHHMIO, aHAJIH-
3y, CPAaBHECHUIO U
OIICHKE TIPUMCHEHUS
HAHOCHCTEM IIPH CO-
3IaHUH CTPOUTEIb-
HBIX KOMITO3UITHOH-
HBIX MaTEpHAJIOB, HO
JIOTTYCKAeT ONTHOKH.

ITo nmeromnmmces mMe-
TOJMKAM MOJYKET HC-
T10JIb30BaTh MIPUHIIH-
ITBI TIOJTYYIEHUS HAHO-
CTPYKTYPHPOBAHHBIX
KOMITO3UIIHOHHBIX
MaTepHAaJIOB.

Hmeer nocrarounsie
HaBBLIKH 110 000CHO-
BaHUIO, aHAJIU3Y,
CPaBHCHUIO U OIICHKE
MPUMCHCHUS HAHOCH-
CTEM IIPH CO3JTaHUH
CTPOUTENBHBIX KOM-
MMO3UIIMOHHBIX MaTe-
pHanoB.

CaMOCTOSATENBHO MO-
JKET IPUMEHSTh
NPUHIUIIEI TOJTy4e-
HHSI HAHOCTPYKTYPH-
POBaHHBIX KOMIIO3HU-
[IHOHHBIX MaTepHUa-
JIOB.
CaMOCTOSTEIBHO U B
[IOJIHOM 00BbEME BBI-
MTOJIHSET 000CHOBA-
HUE, aHaIu3, CpPaBHE-
HUE U OLICHKY IpUMe-
HEHUS HAHOCUCTEM
MIPY CO3aHUH CTPOU-
TEJIbHBIX KOMIIO3HUIIU-
OHHBIX MaTepHaIOB.

Branenne HaBeIkaMu
HCIIOJI30BaAHUS
MIPUKIIATHBIX
[IPOrPaMM U CPEJICTB
aBTOMAaTH3UPOBAHHOT
0 MPOEKTUPOBAHUS
MIPU PEIICHUU
WH)KCHCPHBIX U
HAyYHO-TEXHHICCKIX
3a/1a4 B 00J1acTH
TIOJIY9CHUS U

He moskeT ncmoib30-
BaTh MPHUKJIATHBIC
MIPOrPaMMEBI 1
cpenacTBa
aBTOMAaTH3UPOBAHHOT
0 MPOCKTUPOBAHHUS
JUTS PELICHUS TTOCTAB-
JIEHHOM 3a1a4u B 00-
JIACTH TIPOIIECCOB
CHHTE3a U
HCCIIEJOBAHMS

MoskeT ucroIb30BaTh
HE MEHEE OJTHOM
MIPUKIIaTHOM
IPOTPaMMEI 1
cpencTBa
ABTOMATH3UPOBAHHOT
0 MPOEKTUPOBAHUS
JUTSL pElIeHUs TOCTaB-
JIEHHOM 3a1a4u B 00-
JIACTH TIPOLIECCOB

CHUHTC3a

C IOTOJIHUTEILHON
ITOMOIIIBIO HUCIIOJIB3Y-
€T He MCHEee JIBYX
MPUKITAHBIX
MPOTrpaMM U CPEJICTB
aBTOMAaTH3UPOBAHHOT
0 MPOCKTUPOBAHHUS
JUTS PELICHUS TTOCTaB-
JIEHHOM 3a7a4’ B 00-
JIACTH MPOLIECCOB
CHHTE3A U

CBOOOTHO HCITOJB3Y-
€T HE MEHEE JIBYX
NPHUKIAIHBIX
OpOrpamMM U CPECTB
ABTOMATH3MUPOBAHHOT
0 MPOEKTHPOBAHHUS
JUTSL PEIIICHUS TTIOCTaB-
JIEHHOM 33124y B 00-
JIACTH MPOIIECCOB
CHUHTE3A U
WCCIIEIOBAHMS




HUCCICAOBAHUA
HaHOMATCpHaJIOB

HaHOMAaTEpHaJIoB

HCCJICAOBAHUA
HaHOMAaTCpHrajioB

HUCCIICA0OBAaHUA
HaHOMATCpHaJIOB

HaHOMAaTEepHuajioB

5.5. Ilpumepsbl TEOPeTHYECKHUX 3aIaHUI OLIEHOYHBIX CPEIACTB JJISl IPOBEACHMS
npo¢ecCHOHAIBLHOI0 IK3aMeHa I CTy1eHToB «Bxox B mpodeccuio»

Crneundukanus npuMepoB 3aJaHUH IS TEOPETHYECKOH YaCTH NPO(ecCHOHATb-
HOI'0 IK3aMeHa /Ui CTyAeHTOB «Bxox B mpogeccuro»

3HaHUs, yMEHHS B COOTBETCTBUU C Tpe- Kputepuu orneHku Tumru N
0OBaHUSAMHU K KBATH(HUKAIINHU, HA COOT- KBaJTU(DUKAITIH 3aJaHus
BETCTBUE KOTOPBIM IIPOBOJIMUTCS OIICHKA
KBaTH(UKAITII
1 2 3

E/01.7 CocraBiieHne MpOU3BOICTBEHHOTO IJIaHA TTPOU3BOJICTBA OETOHHBIX CMECEH C HAHOCTPYKTYPH-

PYHOIINMHA KOMIIOHCHTaMHU

KnaccuduimposaTs chipbeBble MaTepU-
aJbl 17151 IPOU3BOJICTBA OETOHHBIX CMe-
cell ¢ HAHOCTPYKTYPHUPYIOIUMH KOM-

IIOHCHTaMH

HasbiBaeT nucrnepcHblie U ylIbTpaauciepc-
HbI€ KOMITIOHEHTHI B OETOHHBIX CMECSX C

HAaHOCTPYKTYPHUPYIOIIUMHU KOMIIOHEHTaMU

3agaHue 3aKpbl-

TOro tuma 1

3HaeT CTPYKTYpPY HAHOCTPYKTYPUPYIOLINX

KOMIIOHCHTOB

3azaHue 3aKphbl-

TOrO THIA 3

E/02.7 Opranusanus ocHameHus: pabodnx MecT HeOOXOMMbBIM HHCTPYMEHTOM U 000pY/I0BaHHEM

Knaccudukanus, npuHIKIIEL paOOTHI
OCHOBHOT'O M BCIIOMOT'aTEJILHOTO 000-
PYZOBaHHUS TIO TIPOU3BOJICTBY OCTOHHBIX
CMeceil ¢ HAHOCTPYKTYPHUPYIOIIUMH

KOMIIOHCHTaMU

BriOupaert, opranusyeT U KOHTPOJIHPYET

HAJIMYUE UCCIEA0BATEIHCKOTO 000PY/I10-

BaHWsI IJIs1 pa3paObO0TKH, MPOU3BOJICTBA U
HCIBITAHUI OETOHHBIX CMeceli ¢ HaHO-

CTPYKTYpPUPYIOIIUMU KOMIOHEHTaMU

3amanue Ha
YCTaHOBJICHUE

COOTBETCTBUS 2

3amanue 1

BriGepuTe u 06BeuTE BCe BEpHBIE BApHAHTHI OTBETA.

K ynprpaaucnepcHbIM KOMIOHEHTaM OETOHHOW CMECH OTHOCSTCS JOOaBKH:

A. MUKpOKpEMHE3EM;
B. 301a;

C. MeTaxkaoiuH;




D. nuaromur;

E. omoka.

3amanue 2

YcTaHOBUTE COOTBETCTBUE MEXKITY METOAAMH M ONPECISIEMBIMH XapaKTePUCTHUKAaMU HAaHOOOBEKTOB.

3amonHUTE TAOIUITY:

XapakTepucTuka Meronsl

1- xuMHYeCcKHe XapaKTEPUCTHKH TOBEPXHOCTH 00BEKTa

2—-3JIEKTPOKWHETUYECKHUIA MTOTEHITMAJ YaCTHUIl B CYCIICH-

31U

3- dhopma u pazmep

4— mmoniab MOBEPXHOCTH

5—xumMmunueckuii coctaB 00bEKTA

A. Ananu3 tpaektopuii aABuxkeHus dactuil (ATIY);

B. AromHo-cunoBas mukpockonus (ACM);

C. Iunamuueckoe paccesiaue cera (JPC);

D. Macc-cniekrpomerpust Bropuunbix nonos (MCBIN);

E. Macc-cnekrpomeTpus ¢ HHAIYKTHBHO cBsizaHHOM mia3moit (MCIT-MC);

F. Meron bpynayapa, Ommera u Temnepa (meton BOT);

G. Ompenenenue n13eTa-mOTCHIINANA;

H. IIpocBeunBaromast anekrponHas Mukpockomnus (I19M);

I. PacTpoBast anektponHas Mukpockonus (POM);

J. PeatrenoBckas ¢otosnekrponHas crekrpockonus (POIC);

K. Cucrema ananusa nuddepeHuanbHon dekTpudeckoit moasmwkHoctd yactul (CAJIDIT);
L. CniekTpockomnus sIepHOTO MarHUTHOTO pe3oHanca (IMP-cnekTpockormnus);

M. Lentpobexxnoe ocaxknenne yactuil B xuakoctu (L1OX).

3amaune 3
BriGepute u 06BeMTE BCe BEpHBIE BApHAHTHI OTBETA.

K yriepoaHpiM HaHOKOMITOHEHTaM OTHOCSITCS:
1. IHMOKCHU[ TUTAHA; \

2. MHOTOCIIOWHas HAaHOTPYOKa;
3. OJHOCIOIHAs HAaHOTPYOKa;
4. monuMepHas HaHOYACTHIIA;

5. (dymnepen.



6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOJUYECKOE OBECIIEYEHHUE

6.1. MaTepuaibHO-TEXHHYECKOE O0ecrevyeHue

HaunMmeHnoBanue crienuajgbHBIX IIOMEIICHUN U
MTOMENICHUH JJISI CAMOCTOSITETLHON pabOThI

OCHaH_IeHHOCTI: CIICIHAJIBHBIX HOM@H.IGHI/Iﬁ nu
MTOMEIICHUH JJII CaMOCTOSITEIIHHOM pabOThI

VYueOHas ayTuTOpHS I TPOBEACHUS 3aHITHI
JIEKIITMOHHOTO TUTIA, TPYITIOBBIX U UHIUBUIY-
QJIbHBIX KOHCYJIBTALMM, TEKYIEr0 KOHTPOJIS U
npoMexxyTouHoit arrectauuu YK3, Nel103

— Cnenmanmu3upoBaHHasi MeOEIb.

— Texauueckue cpencra o0yuenus: [1K ¢ go-
CTYIIOM K ceTH Internet ¥ mporpaMMHBIM
obecrieuennem MS Office, anexTpoHHas 1H-
TepakTuBHAas nocka Hitahi.

VYueOHas ayIuTOpHs Ui IPOBEICHUS 3aHATUN
71a00paTOPHOTO TUIIA, FPYNIIOBBIX U UHAUBU-
IyaldbHBIX KOHCYJIbTALUN, TEKYLLIErO KOH-
TpOJISl U IPOMEXKYTOUHOU arTecTanun Y K3, Ne
027

— Cnenmanu3upoBaHHas MeOeb.
—Komrmekc o6opymoBaHust Ui CHHTE32
HAHOCHCTEM M HAHOMATEPUAJIOB!

— KoJ10a,

— IpoOUpPKH,

— nunetka I[lacrepa,

— MarHur,

— (eppOMarHuTHasH KUAKOCTb,

— )KHJKUE cpenbl (BoJa, CIUPT, TOIYO,

cepHast KMCJI0Ta),

— IPEJMETHOE CTEKIIO,

— TOKOIMPOBO/ISAIIAs TOBEPXHOCTH (MJICHKA,

CTEKJIO, TKaHb),

—Pu-metp PH 2006;

— cnexktpodoromerp LEKI SS-1207;

— aranutudeckue secel AB-60-01.

[{eHTp BBICOKHMX TEXHOJIOTUI

— Cnenuanu3upoBaHHas MeOeb.
— Komruiekc ananutuyeckoro o0opyaoBaHus
JUISL UCCIIEIOBaHMSI HAHOCUCTEM M HaHOMaTe-
pHUAaJoB:
— JIa3€pHBIN aHAIM3aTOp yacTul Zetatrac,
Microtrac (CIIIA),
— npubop SoftSorbi-Il ver.1.0.,
— CKaHUPYIOUIUH 30HI0BBIM MUKPOCKOT
NanoEducator,
— npubop UK-cnexrpomerp VERTEX 70,
— araToBas CTYIIKa,
— KanuOpoBOYHBIN MaTepuan KBr

YwnranbHbIHA 3a1 OUOIMOTEKH IS
CaMOCTOSATEIILHON PaboThI

Criennanu3upoBaHHas MeOelb; KOMIBIOTEP-
Hasl TEXHUKA, TIOJKITFOUEHHAs K ceT «MHTep-
HET», UMEIOIIas JOCTYI B DJIEKTPOHHYIO UH-
dbopmMarmoHHO-00pa30BaTEIbHYIO CPEY

Meroanuyeckuii KaOMHET

CHGI_[I/IaJII/ISI/IpOBaHHa}I M€6€JII>; MYJIBbTHUMC-
JTUUHBIA TPOEKTOP, NEPEHOCHOM AKpaH, HOYT-

OyK




6.2. JInueH3uoHHOE ¥ CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoe odecrneyeHue

Ne Hepequb JIMICH3UOHHOI'O ITPOrpaMMHOT0 obec- PekBu3uthI MOATBCPIKAAIOMICTO JOKYMCHTA
IICYUCHMUS.

1 Microsoft Windows 10 KopriopatuBnas Cornamenne Microsoft Open Value Subscrip-
tion V6328633. Cornamenue IeMCTBUTEIBHO
¢ 02.10.2017 no 31.10.2023). Horosop 1mo-
craBku 10 0326100004117000038-0003147-
01 ot 06.10.2017

2 Microsoft Office Professional Plus 2016 Cornamrenrie Microsoft Open Value Subscrip-
tion V6328633. Cornamenue AeiCTBUTEILHO
¢ 02.10.2017 mo 31.10.2023

3 Kaspersky Endpoint Security «Crangapt- | CyOnuuensnonssiii  mgoropop Ne 102  or
el Russian Edition» 24.05.2018. Cpok gelCTBUS JHIICH3UH IO
19.08.2020

I'paxxnancko-npaoBoit JloroBop (KoHTpakr)
Ne 27782 «IlocTaBka mpouIeHHsI ITpaBa MOJIb-
3oBanusi (munens3un) Kaspersky Endpoint
Security ot 03.06.2020. Cpok paeWcTBUS JIH-
nensun 19.08.2022r.

4 Google Chrome CBobogHo pacnpocrtpansiemoe [1O cormacHo
YCIIOBHSIM JIUIIEH3UOHHOTO COTJIANICHHSI
5 Mozilla Firefox CBobomHo pacmpoctpansemoe 1O cormacHo

YCJIIOBHAM JIMIICH3MOHHOTO COIJIAIICHU A

6.3. I[lepeyennb yueOHBIX U3IAHUH U Y4eOHO-METOAUYECKUX MATEPHAJIOB

1. Munsko H.M. MeTonbl nmoigy4yeHus: U CBOMCTBA HAHOOOBEKTOB: yuyeOHOE MOCO-
oue / H.U. Munsko, B.B. Ctpokora, 1.B. XKepHosckuii, B.M. Hapues. — benropoxn;:
W3n-Bo BI'TY um. B.I'. [llyxosa, 2007 — 148 c.

2. I'yceB A.W. Hanomarepuaibl, HAaHOCTPYKTYpbI, HaHoTexHooruu / A.W. T'yces.
— M.: ®usmatiut, 2005 - 410 c.

3. Hanotexuomoruu: yuebHoe mocodue: mep. ¢ anri. / Y. Ilyna, ®@. Oysnc. —2-¢
u3a., nomn. — M.: Texnocdepa, 2005 — 334 c. — (Mup MarepuanoB U TEXHOJIOTUN).

4. CtpokoBa B.B. O6mias TeXHOJIOTHUSI HAHOMATEPUAIOB [DJIEKTPOHHBIA pecypc]:
METOJI. YKa3aHHs K BbIMoJHEeHHIo J1ad. pad. / B.B. Crpokosa, [1.0. bonagapenko. — ben-
ropoa: za-so BI'TY, 2015.

5. Hemo6oBa B.B. OOmas TeXHOIOTHS HAHOCUCTEM M HAHOMATEPHUAJIOB
[DneKTpoHHBIN pecypc]: METOJI. YKa3aHus K BhITIOJIHEHHIO J1al. pab. / B.B. HemoboBa,
10.H. Orypuosa, E.H. bonnapea. — bearopoa: M3n-so BI'TY, 2014.

6. CrpokoBa B.B. OO0mass TexHOJOTHMS HAHOCHCTEM M HaHOMAaTEpPHAJIOB
[DNeKTpOHHBIN pecypc]: METOMI. yKa3aHMs K BBIMOJHEHHUIO MPAKT. pabd. u pacd.-rpad.
3an. / B.B. CtpokoBa, B.B. Hemo6osa, FO.H. Orypuosa. — benropoa: U3n-so BI'TY,
2014.

7. EBgokumoB A.A. IlomyyeHue u uccieaoBaHue HaHOCTPYKTyp. Jlabopartop-
HBI MPaKTUKyM 10 HaHoTexHoJorusiMm / [EBnokumoB A.A. u np.]; mox pen. A.C. Cur-
HoBa. — M.: BUHOM. JlaGoparopus 3nanuii, 2011, 2014. — 186 c.

8. Hanocuctembl B CTPOMTEIBHOM MaTepuasioBeleHUM. yued. mocobue /B.B.
Crtpoxona, U.B. XXepuosckwuii, A.B. UepeBaroBa. — benropon: U3n-so BI'TY, 2011. —
205 c.




9. Aunpuesckuii P.A. HanoctpykrypHble MaTepuaibl: yued. mocooue / P.A.
Anpapuesckuii, A.B. Paryns. — M.: Akagemus, 2005. — 187 c.

10. [ITa6anoBa H.A. Xumus ¥ TEXHOJIOTHS HAHOJWCIIEPCHBIX OKCHJIOB: yueO.
nocoobue / H.A. lllabanosa, B. B. Ilomnos, I1.JI. CapkucoB. — M.: Akagemkuura, 2007. —
309 c.

6.4. IlepeyeHb MHTEPHET PeCypPcoB, NPodeccCHOHAIBLHBIX 0a3 TaHHbIX, HHGOpPMa-
HUOHHO—CIIPABOYHBIX CUCTEM

1. OnexrponHas oubimorexka bI'TY nm. B.I'. lllyxona, https://elib.bstu.ru/
2. DnextpoHHO-OnOmoreuynas cucrema «IPRbooksy http://www.iprbookshop.ru

3. DNeKTPOHHO-OMOIMOTEYHAS cucrema «Book On Lime»
https://bookonlime.ru/

4. DJIeKTPOHHBIM apxuB OTKpeIToro goctyna BI'TY wum. B. I'. IIlyxoma
http://dspace.bstu.ru/

5. DnekTpoHHO-OMOIMOTEeYHAs cucrema M31aTENbCTBA «JIaHb»

http://e.lanbook.com

6. DneKTpoHHO-OMOIMOTEYHAss cUCTeMa «YHHUBEPCUTETCKas OHOIMOTeKa OH-
naita» http://biblioclub.ru/

7. http://www.nanonewsnet.ru

8. http://thesaurus.rusnano.com

9. http://www.nanorf.ru

10.  http://www nanoru.ru
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