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1. [lepeyens NIaHUpPYeMBIX pe3yJIbTATOB 00y4eHUs M0 JUCIUIINHE, COOTHECEHHBIX C MJIAHMPYEMbIMH Pe3yJ1bTATAMH OCBOEHHUsI 00pa-

30BaTeJbLHOH NPOrpaMMbl

B pesynbraTe ocBoeHHs 00pa3oBaTeIbHON MPOrpaMMbl OakagaBpuaTa 00y4aroImuics JOHKEH OBIAIETh CICIYIOIUME pe3ylbTaTaMyu 00y4eHus

10 JUCHUILINHE:.

Ko 1 naumenoBanue
KOMIIETEHIINU

KOII U HAMMCHOBAHUC MHJUKATOPpA
JOCTHIXCHHA KOMIICTCHIIMH

[Tnanupyemble pe3yibTaThl 00ydeHUs
(meckpunTOphI)

MK-2

Crnioco0GeH npuHUMaTh KOHKPETHBIE
TEXHUYECKUE PEIICHUS TP pa3paboTKe
TEXHOJIOTUYECKHX MPOIECCOB, BHIOU-
paTh TEXHUYECKUE CPEICTBA U TEXHO-
JIOTUU C YYETOM OCHOBHBIX ITapaMETPOB
TEXHOJIOTUYECKOI0 IIpoLiecca, CBONCTB
CBIPbSI U MPOAYKIINHU

IK-2.1

TexHuueckue perieHus Mpu paszpaboTke TeX-
HOJIOTUYECKUX IPOLIECCOB CUIIMKATHBIX Mate-
pHAJIOB C YYETOM OCHOBHBIX [apaMeTpPOB TEX-
HOJIOTUHU IPOLIECCa, CBOUCTB ChIPbsS U MPOJIYK-
107041

3HaThb:

OCHOBHBIC TEXHUYECKUE PEIICHHS MPU pa3padOTKE TEXHOJIOTH-
YECKUX IMPOIECCOB HAHOCTPYKTYPHPOBAHHBIX CHIIMKATHBIX Ma-
tepuainos (3H-1);

YMmerh:

JlaBaTh OLICHKY OCHOBHBIX MapaMEeTPOB CHIPbS M TOTOBOM IMpPO-
IOYKIWH JJI ONIEPATUBHOTO KOHTPOJIS TEXHOJIOTHYECKOTO IPO-
necca (Y-1);

Baagers:

METOJIMKOM pacdeTa OCHOBHBIX ITOKa3aTeJIeH TEXHOJOTHYECKO-
ro Tporecca IMPOU3BOJCTBA HAHOCTPYKTYPUPOBAHHBIX CHIIH-
KaTHBIX MaTePUAIOB U TpeOyeMbIX 3amacoB chipbs (H-1)




2. MecTo IUCHHMILUINHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

JuctmiumHa «HaHOCTpYKTYpUpOBaHHBIC CHIIMKATHBIC MAaTSPUAIIBIY SBISIETCS (aKyIbTa-
TUBHOM, OTHOCUTCS K 9acTh, GOPMUPYEMON yJaCTHHUKAMU 00pa30BaTEIbHBIX OTHOIICHUN 00pa-
3oBaresibHOM Tporpammel OakanaBpuara (OTJI.03) u u3zyuaercs Ha 4 Kypce.

[lepeueHs MUCHMIUINH, HEOOXOAUMBIX JUISI M3y4eHUsS] AUCHUILTHHBI « HaHOCTpYKTYpHpO-
BaHHbBIC CHIIMKATHBIC MaTEepHUaIbD». PU3UKa, MAaTEMaTHKa, O0IIas 1 HEOPraHMYECKash XUMHS, Op-
raHW4YecKass XuMusi, Pu3nvecKas XuMusl, XUMUYECKUE B (PU3UKO-XUMUYECKUE METObI aHAIIH3A.
JlucuuiuiiHa SBISIETCS. TPOJIOJDKAET OOIIETEOPETUYECKYI0 U TEXHHUYECKYIO IMOATOTOBKY Oaka-
naBpoB. [lonmydeHHbIe B mporiecce H3ydeHus: TUCIUIUINHBI «HaHOCTPYKTypHUpPOBAHHBIE CHIIMKAT-
HbIC MaTEPUAIIbI» 3HAHUS, YMEHHSI M HABBIKH, CO3/IAI0ONIHE TEOPETHUECKYIO H MPAKTHIECKYIO Oa-
3y s IpO(UIBHBIX JUCIUIUIMH, MOTYT OBITh MCIOJB30BaHBI MPH BBITOJHEHUU BBITYCKHOU
KBATM(UKAIIMOHHON PabOTHI.

3. O0bpeM AUCHUILIAHBI

Buj yue6HOl paGoThl Beero,
a P 3E/akanem. yacos
O0uas TPy10eMKOCTh THCHHILTHHBI 1/36

(3a4ETHBIX EAUHUIY aKaIEeMUYECKHX YaCOB)

KonrakTHas padora ¢ npenogaBaresiem: 4
3aHSATHS JICKIIUOHHOTO THUIIA 2
3aHSATHS CEMUHAPCKOTO THUIA, B T.U. 2

CEeMHHApbI, NMPAKTHYECKUE 3aHATUS (B TOM 4YHCIE TpaK- 2(2)

TUYECKasl MOJITOTOBKA)

nabopatopHbie pabOTHI (B TOM YHUCIE MpaKTUYECKas MO/I- -
TOTOBKA)

Kypcooe npoexktupoBanue (KP nmum KII) —
KCP _

Jpyrye BUJbl KOHTAaKTHOM paboThI —

CamocrosiTesbHast padoTa 28

®opma Tekyuiero koutpoJs (Kp, pedepar, PI'P, acce) —

®opma npomexyrounoii arrecrauum (KP, KII , 3auer, sk3a- 3auer/4
MEH)




4. Conep:xkanue TUCHUNIHHBI.
4.1. Pazgenpl IMCOMIIIMHLI U BUABI 3aHATHH
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1. |HaHoTexHOIOrHA, HAHOMATEPHAJIELI B TEXHOIO-
’ p MK-2 | [IK-2.1
THH.
2. |Metoapl CHHTE3a TBEP/IBIX BEIIECTB B HAHO-
pasMepHOM MaciiTadbe. MeTo bl OIeHKH HaHO- 1 1 14 [IK-2 |IIK-2.1
TTOPOIIIKOB.
3. |Koucommparus nanodactul. Criekanue HaHO-
Aat H MK-2 |TIK-2.1
MaTepHaJIOB.
4. |MeToanl HCCIIENOBAHU C TypBI HAHOMATE-
8 a TPYKTYP MK-2 | [K-2.1
pHAJIOB.
5. |CpoiicTBa HaHOMaTepuasaoB. Ponb HOBBIX Ma- 1 1 14
TEPUAJIOB Y HOBBIX TEXHOJIOTUH B Pa3BUTUHU [IK-2 | [IK-2.1
TEXHUKH.
4.2. 3aHATHSA JeKIIHOHHOI0 THIIA
Ne paz-
P OO0mnewMm, | MunOBA-
Jena HammMmeHnoBaHme TeMBI
aKal. |IHMOHHAaA
TIHACIIN- U KpaTKOe CO/IepKaHUEe 3aHATUS
gacel | Qopma
[IMHEI
1 HanorexHoJI0oTHsI, HAHOMAaTEPHUAJIBI B TEXHOJIOTHH.
Hanomarepuaiibl Kak XUMHUKO-TEXHOJIOTHUECKUN TPOIIECC, UCTOPHYE-
CKUU MPUOPUTET HaHOKepaMuku. [IpoOrembl MpUMEHEHHs] HAHOIO- JI
POIIIKOB B TEXHOJOTHU — pa3paboTKa, 00OpyJdOBaHUE, AETpaaallvs
CBOICTB BeIeCTBA B HAHOMACIITAOHOM COCTOSIHMH BO BPEMEHHU.
2 MeToabl CHHTE3a TBEPABIX BEIIECTB B HAaHOpa3MEPHOM MacHiTale.
MeToAbI OIIEHKH HAHOIIOPOIIIKOB.
MexaHocuHTe3, U3MeNbUeHue, ra30(azHbli, MIa3MOXUMUYECKHUH, ca-
MOPACTIPOCTPAHSIOIINNCS BEICOKOTEMIIEPATYPHBIN CHHTE3, 30JTb-Telb, 1 1L 7B
METO/]T UCTIApEHUS-KOHICHCAIIUH, dTIEKTPUUECKUN B3PHIB U JIp. MeTO b ’
ompeeNIeHUs yIeTbHON TOBEPXHOCTH 110 Ta30BOM afCcOpPOIUH, CeTH-
MeHTaIuu. TeXHOIOrHYeCKre CBOMCTBA HAHOTIOPOIITKOB (HACHITHAS
Macca, arlIloMepUPOBAHHOCTb, TEKYUYECTh U JIP.).
3 Konconnmanusg ganodactuil. CriekaHue HaHOMAaTEPHAJIOB.
[IpeccoBanue, snmekTpodopes, IUThE TIICHOK, (DUIbTpaIus MO/ aBiie- 1

HUEM, [IeHTpU(yTrupoBaHue. XapaKTePUCTHUKHU MIOPUCTOCTH (popmo-
BaHHBIX 00pa3noB U3 HaHoyacTull. CrieKaHne HAHOMAaTEPUaJIOB — BTO-




No pas-
nena
JUCIIH-
IIJIMHBI

HanmMmenoBanue TeMbl
U KpaTKOe COJepKaHUE 3aHATHUS

O0nemM,
akaj.
Yachl

Nunosa-
[AOHHASA

dbopma

pyudHasA KOHCOIMAAus KaK OCHOBA IMOJIYYCHUA 00BEMHBIX marepua-
JIOB. I/IMHYJIBCHBIG MCTOABI CIICKAHUSA, TOpAYCC MPECCOBAHUC, rOPpAICC
HN30CTaTHYCCKOC IMTPECCOBAHUE, DJIICKTPOPA3PAAHOC CIICKAHUE, CIICKa-
HUC KOBKOﬁ, CIICKAHHMC B YIApPHbIX BOJIHAX.

MeTo/ibl HcclieIOBaHUs CTPYKTYPhI HAHOMATEPHAJIOB.

Omnpenenenue pazmepa 3epeH, CTPOSHHs TPaHUIL pa3zena. DIEeKTPOH-
Hasi MHKPOCKOITUS, CKAaHUPYIOIIasi 30HI0Bass MUKPOCKOMHS (aTOMHO-
CHJIOBasl), METOJ AaHHUTHIISIIUKM TTO3UTPOHOB. AHAIIU3 CTPOCHHS MEXK-
3€pPCHHBIX, MEX(a3HbIX T'PaHUI] pa3jieia B HAHOCTPYKTYPUPOBAHHBIX
KepaMHKaXx.

CBolicTBa HaHoMaTepuanoB. Pojdb HOBBIX MaTEpUATIOB M HOBBEIX TEX-
HOJIOTHI B Pa3BUTHUH TCXHUKH.

MGTOIH:I OLICHKHU CBOMCTB HaHOMATCpUualloB — IMHAMHWYCCKHEC, CTATH-
YCCKHE, BABKOCTH Pa3pylICHUA, TpCMHHOCTOﬁKOCTb, TBECPAOCTH OJHO-

POJHBIX U reTepoda3HbIX KepaMHUK. Y IPOYHEHHE HAHOMATEPHUAJIOB.

JI, JIB

4.3. 3aHATHS CEMMHAPCKOIO THUIIA
4.3.1. IlpakTHYecKue 3aHATHUS

Ne pas-
nena
JIACITH-
TUTAHBI

HanmenoBanue TeMbI
Y KpaTKOe COAEpKaHUE 3aHATHS

O0newm,

aKaJl. 4aChbl

BCETO

B TOM YHCJIE

Ha MpaKkThye-

CKYIO TIOJTO-
TOBKY*

uanoBamnu-
OHHas dopma

HaHoTexHoI0rHs, HAaHOMAaTEPUaJIbl B TEXHOJIOTHUH.
O6sacTi TpUMEHEHUsS HAaHOMAaTepUaioB — MalIMHOCTPO-
€HUe, aBUallksl, KOCMOC, aTOMHAasi JHEPreTUKA.

MeToabl CHHTE3a TBEPABIX BEIMIECTB B HAHOPA3MEPHOM
MaciTade. MeTo bl OIIEHKH HAaHOIMOPOIIKOB.

AHCcaMOb HAHOYACTHIL. Y IeJIbHAsI TOBEPXHOCTh, METOIBI
ompefieNieHus], pacipe/eneHne yactull no pazmepam. Co-
CTOSIHHE TTOBEPXHOCTH, POJIb MOBEPXHOCTHBIX aTOMOB B
MPOSIBIIIEMBIX CBOWCTBAX MPH HU3KHUX TeMIlepaTypax H
CIIEKaHUH.

Konconunanus Hanoudactuil. CrekaHue HaHOMaTepua-
J0B. VIMITyIbCHBIE METO/bI MPU BTOPUYHOM KOHCOJIM[A-
nuu (criekaHuM) aHcaMmOied HaHOYacTHIl: CBOOOJHOE
CIIEKaHUE NPECCOBOK HAHOIIOPOIIKOB, POJIb U Y4ET OCO-
O6eHHocTell AMPPY3MOHHBIX MTPOLIECCOB, MEXaHU3MBI Mac-
collepeHoca B MOPHUCTHIX 3arOTOBKaX Ha OCHOBE HaHOYa-
CTHII C Pa3JIMYHON MPUPOIONA XUMHUUYECKON CBSA3U, B KOM-
MO3HLIMAX, ONMUCHIBAEMBIX PA3IMYHBIM THUIIOM IHArpaMm
COCTOSIHUSI.

I'pynnosas
JUCKYCCUS

Crnaiin-
TIpe3eHTAIIHS,
rpynmnoBas
JTUCKYCCHS

I'pynnosas
JUCKYCCUs

Mertoabl Mccae0BaHus CTPYKTYPbl HAHOMATEPUAJIOB.
MeToapl perynupoBaHHsl CTPYKTYpPhl MaTe€pHaloB MpH
cnekanuu. [lepciekTrBa pa3pabOTKU HAHOCTPYKTYPHUPO-
BaHHBIX MaTepUaIOB B MHOTOKOMIIOHEHTHBIX CHCTEMAaX.

Tpenunr




Ne pas- HaunmeHnoBanue Tembl O6newm, NunoBanu-

Jena U KPaTKOE€ COJIepIKaHUe 3aHSATHUS akKajl. 4achl oHHas (popma
5 |CsoiicTBa HaHOMAaTEpHUAJIOB. POoJdbL HOBBIX MAaTEPHUAIIOB U
HOBBIX TEXHOJIOTUI B PA3BUTHH TCXHUKH. Criaiin-
OO0bemuble HaHOMaTepuasibl. OCOOCHHOCTH MEX3epeH-
pe3eHTAIHS,

HBIX ¥ MEX(a3HbIX TpaHUIl. METObI OLIEHKH CTPYKTYPHI

HaHoMaTepuayioB. Du3ndyeckue W TEPMOIUHAMHUUYCCKHUE rpyrmosa

CBOICTBa HaHOMATEPHAJIOB Kak (DYHKIUsS pa3mepa. 3aKo- cKyeeut

HOMEPHOCTH M3MEHEHUS CBOMCTB B HAHOKOMITO3HITHSIX.

4.4, CamocTosiTeJibHasi padoTa 00y4YaroIuxcsi
Ne
pasiena sc- ITepeuenb BOIIPOCOB 1JIst O0BemM, dopma KOH-
AN CaMOCTOSITENIbHOTO HU3y4eHUs aKajl. 4achl TPOJIS

1-3 HanortexHnosnorusi, HaHOMaTepuaibl B TEXHOJIOTHH. 14 Pedepar
Mertoapl CHHTE3a TBEP/IBIX BEIIECTB B HAHOpA3MeEp-
HOM MaciTabe. MeTopl OIIEHKH HAHOTIOPOIIIKOB.
Koncomunmanusg nanouactun. CriekaHue HaHOMaTe-
pHUAJIOB.

45 MeTtob1 HcceIoOBaHuS CTPYKTYPhl HAHOMAaTepHa- 14 VYcTHBIN onpoc
noB. CBoiicTBa HAHOMATEPUAIOB. POJIb HOBBIX Ma-
TEpPUAJIOB M HOBBIX TEXHOJIOTHH B PA3BUTHH TCXHU-
KH.

5. llepeyeHb y4eOHO-METOAMYECKOT0 0OecreyeHus AJIsi CAaMOCTOATEIbHOI PadoThI
00y4YarIIHUXCS M0 AUCHHUILINHE.

Mertoanueckue yKa3aHus st 00y9aroIuXCsl M0 OPTaHU3AINN CAMOCTOSTEIBHON PabOThI
[0 JMCLUIUIMHE, BKJIIOYas MEepeYeHb TEM CaMOCTOSITENbHOM paboThl, (OpMBbI TEKYLIEro KOH-
TPOJIS IO AUCIUIUIMHE U TPEOOBAHUS K MX BBIMOJIHCHUIO Pa3MEIEHbBI B 3JIEKTPOHHOM HHpOpMa-
1MoHHo-o0paszoBatensHo cpeae CIIGI TU(TY) na caiite: https://media.technolog.edu.ru

6. ®oH/ OLICHOYHBIX CPEJCTB VISl IPOBeeHUsI POMEKYTOYHOM aTTeCTAllUN

[IpomexyTouHas aTTecTanys 1o IUCUUIUIMHE TPOBOAUTCS B (hopme 3auéra.

3auér mpeaycMaTpuBaeT BHIOOPOUHYIO MPOBEPKY OCBOEHUS 3a/laHHBIX JIEMEHTOB KOM-
MeTEeHIIUNA U KOMIUIEKTYETCS BOIIPOCaMHU (3aJaHUSIMH ) TEOPETUUECKOTO XapaKTepa.

IIpu cpaue 3au€ra CTYAEHT MOJY4YaEeT Ba BONPOCA U3 MEPEYHSI BOIPOCOB, BPEMsI ITOArO-
TOBKH CTYZEHTa K YCTHOMY OTBETY — A0 30 MMH.

[Ipumep BapraHTa BOIPOCOB Ha 3a4ETE:!

Bapwnant Ne 1
1. OcobenHocTu cTpykTypHOTO coctossHus Hano4actuil (d < 100 Hm).
2. Merox yrpaBisionieii TpaeKTOPUHN CIICKaHUs, CYTh METOJa, €ro HEJOCTaTKH.

DoHJ OLIEHOYHBIX CPEJICTB MO IUCIUILIMHE NpeacTabieH B [Ipunoxennun No 1

Pe3ynbTaThl OCBOEHUS IUCIHUIUIMHBI CYMTAIOTCS IOCTUTHYTBIMH, €CJIM JIJI1 BCEX DJIEMEH-
TOB KOMHCTCHI.[I/IIZ IIOCTI/IFHyT HOpOFOBLIfI ypOBeHI: OCBOCHHSA KOMIICTCHIIMU HAa JAHHOM JTallC —
OIIEHKA «3a4UET.



https://media.technolog.edu.ru/

7. IlepeyeHb OCHOBHOW W [ONOJHHUTEJIbHOWH y4eOHOW JUTEepaTypbl, HEOOXOAUMOM
JAJI51 OCBOEHHS TUCHUILINHBI

a) meyaTHble U3AHMS:

1. bprikoB, A.C. XuUMHUs CUITUKATHBIX U KPEMHE3EMCOIEPKAIINX BSDKYIIUX MaTepUasoB :
yueOHoe mocobue / A.C. bpeikoB. — MunucTepcTBo o0pa3oBanus 1 Hayku Poccuiickoit denepa-
uu, Caskt-IleTepOyprckuii ToCcymapCTBEHHBIH TEXHOJOTHYECKHUH HHCTUTYT (TEXHUYCCKUN
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3anusi / B.B. Ko3nos. — MunmctepcTBo 00pa3zoBanus u Hayku Poccuiickoit @eneparyn, CaHKT-
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N.b. [lanTteneeB. — MunuctepcTBo oOpa3oBanusi U Hayku Poccuiickoir @eneparun, CaHKT-
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Hoe mocoOue / U. b. IlaateneeB. — MunncTepcTBO 00pa3oBanus U Hayku Poccuiickoii denepa-
uu, Cankr-lIlerepOyprckuii rocynapCTBEHHBIH TEXHOJIOTMYECKUH HMHCTUTYT (TEXHUYECKUI
yHuBepcuteT), Kadenpa xumuueckoil TEXHOJIIOTUH TOHKOW TEXHUYECKOW KepaMuKu. — CaHKT-
[TetepOypr : CIIGI'TU(TY), 2012. —104 c. // CIIGI'TU. Dnexkrponnas 6ubnuoreka. - URL:
https://technolog.bibliotech.ru (nata obpamenus: 15.01.2021). - Pexxum moctymna: Jisi 3aperu-
CTpHUp. MOIB30BATENEH.

8. CyBopos, C.A. IIporeccel pa3pylieHHs, ONTUMHU3AINS CBONCTB U BEIOOP BBICOKOTEM-
HepaTypHBIX HaHOCTPYKTYPHPOBAHHBIX MaTepuanioB. YuebHoe mocobue / C.A. CyBopos, B.B.
Koznos, H.B. ApGy3oBa. — MunucrtepctBo obpazoBanusi U Hayku Poccuiickoit ®denepanuu,
Cankr-IlerepOyprckuii rocy1apcTBEHHbI TEXHOJIOTMYECKUNH MHCTUTYT (TEXHUYECKHH YHUBEp-
cutet), Kadenpa Xxumuueckoil TEXHOJOTMU BBICOKOTEMIIEpATYpHBIX MarepuayioB. — CaHKT-
[TetepOypr : CIIGI'TU(TY), 2013. — 133 c. // CII6I'TU. Dnextponnas 6udnmoreka. - URL:
https://technolog.bibliotech.ru (mara oopamenus: 15.01.2021). - Pesxum goctyma: Juist 3aperu-
CTPHUp. NOJIb30BATEIEH.

8. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH «MHTEepHET?,
HEOOXOAUMBIX /1JI51 OCBOEHHS 1M CHUILIUHBI.

1. YueOnsrit ruran, PIT/] 1 yueOHO-MeToqmueckue Marepuains! - media.technolog.edu.ru
2. 9B "bubmmnorex" CIIOI' TU(TVY) (moctym k caiiTy OMOIMOTEKH);
3. ndopmanmoHHO-CcIIpaBoYHbIe TOUCKOBEIE crucTteMbl U b/l B cetn HTEepHET

9. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 110 OCBOCHHMIO JUCHMIIJIMHBI.

Bce BuBI 3aHATHIA 1O AUCIUILTHHE MTPOBOAATCS B COOTBETCTBUU C TPEOOBAHHUSIMHU Clie-
nytorux CTII:

1. CTO CIIoI'TU(TYVY) 026-2016. ITonoxxenne o 6akanaspuate./ CIIGI TU(TY). — Bsen.
¢ 01.01.2016. — CII6.: CIToI' TU(TY), 2016. — 38 c.

2. CTII CIIGI'TU 040-02. Bunel yueOHbix 3ansatuid. Jlekuums. OOmme tpeGoBaHus./
CII6I'TU(TY). — Beea. ¢ 01.07.2002. — CII6.: CII6oI' TU(TY), 2002. - 7 c.

3. CTO CII6 I'TU(TY) 018-2014 KC YK/IB. Buzasl yuebnbix 3ansaTtwii. CeMUHApBI U
npaktuueckue 3anatus. O0ume TpeboBanus k opranm3anuu u nposeaeHuto./ CIIGITU(TY). —
Bgen. ¢ 01.07.2014. — CI16.: CIIOI' TU(TYVY), 2014. — 21 c.

4. CTII CII6I'TH 048-2009. Bunpr yueOHbIX 3aHsATHNA. CamMoCTOsATENbHAS TUIAHUpYEeMast
pabora cryaentoB. O6mue TpeboBaHus K opranuzanuu u nposenenuto./ CIIGI TU(TY). — Beexn.
¢ 01.01.2010. — CII6.: CITIOI' TU(TY), 2009. - 6 c.

5. CTO CIIOI'TU(TY) 016-2015. Tlopsimox opraHu3anuy ¥ MPOBEACHUS 3a4ETOB U DK3a-
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menoB./ CITOI' TU(TVY).— Beexn. ¢ 01.06.2015. — CII6.: CII6I' TU(TY), 2015.— 45 c.

B xoje JIeKIIMOHHBIX 3aHATHI 00yJaromemMycsi HeOOXOAMMO TOTOBUTh KOHCIIEKT JICKIIUHA:
KpaTKo, CXeMaTU4HO, II0CJIEJ0BATENIbHO (PUKCUPOBATh OCHOBHBIE MOJIOKEHMSI, BBIBO/BI, (GOPMY-
JMPOBKH, 0000IICHNUS; TTOMEYaTh BaKHBIE MBICIIH, BBIACTATH KIIOYEBBIE CJI0Ba, TepMUHEL. [Ipo-
BECTH IPOBEPKY TEPMMHOB, IOHATUHI C MOMOIIBIO SHUUKIIONEINMN, CI0BAPEH, CIIPABOYHUKOB C
BBIIIMCBIBAHUEM TOJIKOBAHUI B TETPAb.

AynuropHas 4acTh Kypca JOJDKHA CONPOBOXKAATHCSA MHTCHCUBHOM CAMOCTOATEIBHON Pa-
00TOI O0yuaroUMXcsa ¢ PeKOMEHIOBaHHBIMU IIPETIOIABATENISAMU JINTEPATYPHbIMU UCTOYHUKAMHU U
MH(POPMALIMOHHBIMU pecypcaMu ceTu MHTepHeT 1o BceM paszaenam JUCUMIUIMHBL [lnanu-
pOBaHUE BPEMEHU Ui M3YYCHHUs IUCIMILIMHBI HEOOXOAWMO OCYLIECTBISTh HAa BECh MEPUOJ
o0yuyeHusl, IpeycMaTpuBasi Py 3TOM PETYJSIPHOE MTOBTOPEHUE MPOWJEHHOro MaTepuana. Ma-
TepHall, 3aKOHCIIEKTUPOBaHHbBIN Ha JIEKIMSIX, HEOOXOIMMO B paMKax BHEAyAUTOPHOM CamMOCTOs-
TEJIbHOM paboThl PErYIISIPHO JIOTIOJIHATH CBEIEHUSMH U3 JINTEPATYpPHBIX UCTOYHUKOB, IPUBEICH-
HBIX B pasjeiie 7 HacTosAwerd nporpaMmsl. [Ipu 3TOM Ha OCHOBE M3Yy4E€HHUS PEKOMEHJIOBAHHOU
JUTEpATyphl LEIecO00Pa3HO COCTAaBUTh KOHCIIEKT OCHOBHBIX IOJIOXEHUH, TEPMUHOB U OIpe/e-
JIeHUH, TPeOYIOMMX 3aIIOMUHAHHUSA M HEOOXOAUMBIX JUISI OCBOCHHSI CIEAYIOUINX pa3fesioB yueo-
HOW JUCUUIUIMHBL [ paciiupeHus U yriyOneHus 3HaHuil no y4yeOHOW JUCLUIUIMHE HEoOXo-
JMMO aKTUBHO MCIOJIb30BaTh MHPOPMAIIMOHHbIE pecypchbl ceTu HTepHeT.

Jlnst paGoThI HAa MPAKTUYECKHUX 3aHATUAX HEOOXOIMMBIL: MpopadoTka pabodel Mporpammel,
yIenuB 0co00oe BHUMAHUE LEISAM M 337adaM CTPYKTYpe M COACP)KaHUIO TUCIMILUIMHBI, U KOH-
CIEKTUPOBAHNUE UCTOYHUKOB, a TAK)KE N3YyYCHHE KOHCIIEKTA JIEKLUH, IIOArOTOBKA OTBETOB K KOH-
TPOJIBHBIM BOIIPOCAM M IIPOCMOTP PEKOMEHAYEMOM JIUTEPATYPBI.

10. IMepeyennb MHPOPMATMOHHBIX TEXHOJIOTHii, HCMOJIb3yEeMbIX IPH OCYLIECTBJIEHHH
00pa30BaTeIbHOIO MPOIeCcca Mo THCIUTIIHHE.

10.1. UndopManoHHbIe TEXHOJIOTHH.

B yueGHOM mpoliecce 1o 1aHHON AMCHUIUIMHE MPEeTyCMOTPEHO MCMOJIb30BaHUE MHDOP-
MaIMOHHBIX TEXHOJIOTHA:

YTEHHE JIEKIUI C UCIIOJIb30BAHUEM CIIAlI-TIPE3CHTALINN;

B3auMo/eiicTBue ¢ oOydaromumucs nocpeacrsom SMOC.

10.2. IIporpamMmHoe o0ecnieyeHue.
— Microsoft Windows;
— Microsoft Office (Microsoft Excel, Microsoft Word)

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.
CrnpaBouHo-nouckoBas cucrema «Koncynbrant-ITnrocy

11. MaTepua/jibHO-TeXHHYeCKOe o0ecleyeHrne 0CBOeHHs TUCIUIIIMHBI B X0/1e peaju-
3aluM 00pa30BaTeIbLHOM MPOrPaMMBI.

Peanuzanus nmporpamMmbl yueOHOM TUCIUIUIMHBI HE TPEATNOoaraeT HaIWYHsl ClelUuaIn31-
POBAHHOTO y4eOHOTo KaOMHETa MpHU YCIOBUU COOTBETCTBHUS YUE€OHBIX KAOMHETOB CAHUTAPHBIM
HOpMaM, a ero 000pyJ0BaHUS — U3JI0KEHHBIM HIDKE TPEOOBAHMSIM:

1. YueOnas aynutopus Ha 25 u 6ojee Mect

2. IlepcoHanbHbIN KOMIBIOTED.

3. Mynbrumenua-npoektop (paspemcaue He xyxe 1024x758).

4. CraimoHapHBIN WIM NEPEHOCHON MPOEKIIMOHHBIN SKpaH.

5. KoMmiekT npe3eHTanuii 1 BuaAeopHIbMOB MO JUCHUTUINHE.

[IpakTuyeckue 3aHATUS TPOBOIATCS B Y4eOHOM KaOMHETE, OTBEYAIOUIEM CAHUTAPHBIM
HOpMawm, a ero 00OpyI0BaHKE — CICAYIOMNUM TPEOOBAHUSIM:
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1. YuebHas aynuropus Ha 25 u Gonee MecT

2. [lepconanbHble KOMIBIOTEPHI AJIS1 00 yYAIOLTUXCS.

3. MynbTumenua-npoektop (paspemenue e xyxe 1024x758).
4. CraiinoHapHbIN WIK NEPEHOCHON MPOCKIIMOHHBIN SKpaH.

12. Oco0eHHOCTH OCBOEHMSI TUCHUILUIMHBI HHBAJIMAAMY U JIUIAMHU € OTPAHUYEHH bI-
MU BO3MOKHOCTSAMH 310POBbSI.

Jljis UHBaNUAOB U JIUI] C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU yueOHbIE MTPOLIECC OCYIIECTB-
asiercst B cooTBeTcTBHH ¢ [lonoskeHneM 06 opranuzanuy yaeOHOro mpoiecca i 00ydeHus nH-
BAJIUJIOB M JIUI[ C OIPaHUYEHHBIMU BO3MOXKHOCTSIMH 370poBbs CIIOI' TU(TY), yrBepkIeHHBIM
pexTopom 28.08.2014.
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IIpunoxenue Ne 1
K paboueii mporpaMmme JUCITUTLTAHEBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUs MPOMEKYTOYHOI aTTecTaluu 1o
aucuuminne «K HaHOCTPYKTypHUpOBaHHbIE CHIIMKATHBIE MATEPHAJIBD)

1. TlepeyeHb KOMNETEeHUUH 1 3TANOB UX (GopMHUPOBAHMSI.

Nupexc xoM-

S Coaepxanue Otan GopMUpPOBaHHUS
Cnoco0eH MPUHUMATh KOHKPETHBIE TEXHUYECKHE PEIICHUS
npu pa3paboTKe TEXHOJIOTMYECKUX MPOIECCOB, BHIOMPATH
K-2 TEXHUYECKHUE CPEICTBA U TEXHOJIOIMHU C YYETOM OCHOBHBIX IIPOMEXKYTOUYHBIN
[1apaMeTPOB TEXHOJIOTMYECKOTO MPOLECCA, CBOMCTB ChIPhs
U IPOAYKIIUU
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2. IToxa3zaTenn u KPUTEPUHA OLICHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Talax ux q)opMI/IPOBaHI/Iﬂ, mIKaJIa O¢cHUBaHUusA

Kox u HaumeHnosa-

YpoBHH c(HOPMHUPOBAHHOCTH

Hue unaukaropa | [lokaszarenu copmupoBannoctu | Kpurepuii (onmcaHue BBIPAXKEHHOCTH JECKPUITOPOB)

JOCTUKEHUS KOM- (eckpunTOpsl) OLICHUBAHUs «yZOBJIETBOPUTEIILHO «XOpouIo» «OTJINYHO»
METEHLIUH (TTOpOTOBHIii) (cpenuuii) (BBICOKHI)

IK-5.2 HasbiBaeT ocHoBHBIC TexHuue- |[IpaBunbHble |[lyraercss B mepeuucnenud |llepeuncnser — texHudye- | YBepeHHO u 0e3 ommOOK Te-

TexHuueckue  pe-|CKuE peuleHHs Mpu pa3padOTKEe |OTBETHl Ha BO- | OCHOBHBIX TEXHUYECKHUX | CKUE pEUICHUs IIPHU pa3pa- | peUYMCIIe€T OCHOBHBIE TEXHH-

LIEHUSI IIPU pas3pa- | TEXHOJOTMYECKHUX IIPOLIECCOB npocel Ne 1-11|pemenuss npu  pa3paboTke |OOTKE TEXHOJIOTHYECKUX |4eCKHE PEIIeHHsI Ipu pas3pa-

00TKE TEXHOJIOTHU-|HAaHOCTPYKTYPUPOBAHHBIX CUIIH- |K 3aUéTy TEXHOJOTHYECKHX IPOILIec- | [IPOLIECCOB HAHOCTPYKTY- | OOTKE TEXHOJIOTHYECKUX

YEeCKUX MPOIECCOB | KaTHBIX Marepuanon (3H-1) COB HAHOCTPYKTYPHPOBAH- | pUPOBAHHBIX CHJIMKATHBIX [[IPOLECCOB HAHOCTPYKTYpPH-

CWJIMKATHBIX Mare- HBIX CHJIMKATHBIX MaTepua-|MaTepuanoB ¢ HEOOIBIIH- | pOBAHHBIX CHUIMKATHBIX Ma-

pHUAJIOB C Y4YETOM JIOB MU OIIHOKaMU TEPUAJIOB

OCHOBHBIX  Iapa-|OTBevaeTr Ha qonoJHUTEabHBIE |[IpaBunbHble |Ilepeuncnser ocHoBHbIE ma-|Ilepeuncisier ocHoOBHBIE | XOpolo pa3dupaercs B OcC-

METPOB TEXHOJIOTUH
mpouecca, CBOWMCTB
CBIpbsl M IPOIYK-
107071

BOIPOCHI 10 OLIEHKE OCHOBHBIX
MapaMeTpoOB ChIPbs U TOTOBOU

OTBETHl Ha BO-
npocel No 12-

paMeTpbl ChIpbsi U TOTOBOM
OPOJIYKUUU Ul ONepaTHB-

IapaMeTpsl ChIPbs U T'OTO-
BOM NPOAYKLUUU I OIle-

HOBHBIX IMapaMeTpax ChIpbs U
TrOTOBOM MPOIYKIMU JJIsl Olle-

MPOAYKUWH JIJI1 ONIEPATUBHOTO 20 x 3auéry HOI'O KOHTPOJSI TEXHOJOTH-|PATUBHOTO KOHTPOJISI TE€X-|PATHBHOIO KOHTPOJISI TEXHO-

KOHTPOJISL TEXHOJIOTHYECKOTO yeckoro mporuecca. [lyraer- | Homormyeckoro mponecca|JOorudeckoro Ipouecca, rpa-

nporiecca (Y-1) Cid B PA3IWYHBIX IOKa3aTe-|C MOMOIIbI HABOJAIIMX [ MOTHO OIMCBHIBAET METOJUKHU
JX CBOMCTB T'OTOBOM IIPO- | BOIIPOCOB OLICHKHM CBOHCTB TOTOBOH
YKL MPOAYKIUH

JleMoHcTpUpYeT HaBbIkM Bia- | [IpaBunbHble | JleMOHCTpUpyeT ¢ ommoOka- | JleMOHCTpupyeT MeToAu-|YBEepeHHO JIEMOHCTPUPYET

JICHHSI METOJMKOM pacuera oc-
HOBHBIX MMOKa3aTeNeil TeXHOIOTU-
YECKOro IMpoliecca Iponu3BOJCTBA
HAHOCTPYKTYPUPOBAHHBIX CHITHU-
KaTHBIX MaTepHUAJIOB U Tpelye-
MBIX 3armacoB chipbs (H-1)

OTBETHI Ha BO-
npocsl Ne 21-
33 k 3auéty

MU METOJIMKHM pacyera oc-
HOBHBIX IIOKa3aTeneil Tex-
HOJIOTHYECKOr0  Ipolecca
IIPOM3BOJCTBA  HAHOCTPYK-
TYPUPOBAHHBIX CHUJIMKATHBIX
MaTepHaioB U TpeOyeMbIX
3aracoB ChIPbs

KM pacdera OCHOBHBIX II0-
Kazareneid TEeXHOJOormye-
CKOro Iporecca Ipou3-
BOJICTBA HAHOCTPYKTYpPH-
POBaHHBIX  CHJIMKATHBIX
MaTepHajoB U TpeOyeMbIX
3aIacoB CBHIPbS , HO TTyTa-
eTcs B CBOMCTBAxX ChIphbsS U

TOTOBOM IPOJYKIIUH

3HAHUSA O METOJMKAX pacyeTa
OCHOBHBIX IIOKa3aTeslel TeX-
HOJIOTHYECKOTO mporecca
MPOU3BOJICTBA HAHOCTPYKTY-
PHPOBAHHBIX CHITUKATHBIX
MaTepuaioB U TpeOyeMbIxX
3ar1acoB ChIPbs
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3. TunoBble KOHTPOJIbLHBIE 3aJaHNS 1JIsl POBEIEHUS IPOMEKYTOYHOM aTTeCTAUU
Bonpockl 1151 OlleHKW 3HAHUNA, YMEHUl M HABBIKOB, C)OPMHUPOBAHHBIX Y 00y4aro-
muxcs mo komnerennuu IK-5:

1. Meroab!l OLIEHKH pa3Mmepa TBepAbIX BellecTB (B auana3zone 10+105 HM), npuMeHsIEMbIX
IPY CO3JIaHUH KEPAMUKH.

2. OcobeHHOCTH CTPYKTYpHOTO cocTosiHus Hanoyactull (d < 100 um).

3. Ilpupona nedekToB B HAHOUACTULIAX, CBA3b C METOJIOM HOJYUYEHHUS.

4. Ponb OBEPXHOCTH M TIOBEPXHOCTHOT'O COCTOSIHMSI aTOMOB B HAaHOYACTHUIIAX Ha IOBEJE-
HUe aHcaMOJIs 4acTull.

5. Cneun¢uka TEXHOIOTUYECKUX CBOMCTB aHCaMOJIsl HAHOYACTHUI] IPU pa3paboTKe KepaMu-
KH.

6. Pasmepnsie 3¢dexTol, mposiBisieMbie B U3MEHEHUN (PU3UIECKUX CBOMCTB.

7. IlpuunHbl NOABICHUS METACTAOUIBHBIX MOJU(HUKALMKA TBEPbIX BELIECTB B HaHOJAMAIA-
30HE.

8. IlonyueHne HaHOYACTHIl METOJIOM MEXAaHOCHUHTE3a, U3MEJIbUEHUs, IPUMEHIEMbIE MeXa-
HOAKTHUBATOPBI.

9. IlonyueHne HaHOYACTHUI] METOJIOM IIa3MOXUMHUYECKOTO CHHTE3a TBEP/IbIX BEILIECTB.

10. Ilonmy4yeHne HAHOYACTHIl COCAMHEHUH METOJIOM CaMOPACIPOCTPAHSIOMIETOCsS BBICOKO-
TEMIIepaTypHOro CUHTE3A.

11. TlomydeHue HaHOYACTHUI] TBEPABIX BEIIECTB METOIOM HMCIAPEHHSI—KOH/ICHCAIIHH.

12. Tlony4yeHue HaHOYACTULl METO/IOM 30J1b—T€JIb TEXHOJIOIUHU, IPUMEPBHI.

13. Tlony4yeHne HAHOYACTHII TBEP/BIX BEUIIECTB METOIOM 3JIEKTPUIECKOTO B3PHIBA.

14. TlepBuuHash KOHCOJUAALMS HAHOMOPOILIKOB, 3aKOHOMEPHOCTH M OCOOEHHOCTH METOJIa
OJTHOOCHOTO TTPECCOBAHMSI.

15. LentpudyrupoBanue, 351eKTpodhopes, JINThe MICHOK.

16. TlopoBasi cTpyKTypa HEepBUYHO KOHCOIHIMPOBAHHBIX MOPOIIKOB Kak (YHKIHUS pazmepa
YaCTHII.

17. BropuuHas KOHCOJNMAALUS — CTIEKaHHE, 3a7a9i IPUMEHUTENBHO K TTOyYeHUI0 HAaHOMa-
TEpUaNOB C IUTAHUPYEMBIMHU CBOIICTBaMHU.

18. Cnekanue B KaMepax BBICOKOTO JIaBJICHHUS, TIPEUMYIIIECTBA U HEOCTATKH.

19.I'opsiuee npeccoBanue, ropsiuee U30CTaTUUECKOE MPECCOBAHKE, TIPEUMYILIECTBA U HETOCTATKH.

20. DnektpodopesHoe (eps) CIeKaHue.

21. CoboxHoe crekaHHe HaHOMOPOIIKOB, 0COOEHHOCTH IU((GY3UOHHBIX MPOIECCOB B
NIPEeCCOBKAaX HAHOYACTHII.

22. PexpucTannu3alioHHbIE IPOLIECCHI, UX POJIb (POPMUPOBAHUH CTPYKTYPHI KEPAMHUKH.

23.Jlerpanariist HAHOPA3MEPHOCTH B CHCTEMAX C BRICOKOM M30BITOYHOM IIOBEPXHOCTHOW SHEPTHEH.

24. Mertopa ynpaBIsIoLIe TpaeKTOPUH CIIEKaHUs, CYyTh METOa, €ro HeJOCTATKH.

25. CriexaHue ¢ KOHTPOJIUPYEMOW CKOPOCTHIO YIUIOTHEHHS, CYTh METO/Ia, €r0 HETOCTATKH.

26. Wneonorust pa3pabOTKM MHOTOKOMITOHEHTHBIX HAHOMATEPUANIOB, (DH3HKO-XHMMHUYECKHE
TPUHITAITEL, 00ECTICYMBAIOIIIE COXPAHHOCTh HAHOPAa3MEPHOCTH TIPU CBOOOTHOM CIIEKaHHH.

27. WccnenoBaHue CTPYKTYpbl OOBEMHBIX HAaHOMATEpPHAJIOB C HAHOPa3MEPHBIMHU 3€pHAMHU
TBEpAOH (azbl.

28. OCOOEHHOCTH CTPOEHHUS MEXK3EPEHHBIX, MEK(a3HbIX TPAHUIL, «TPOWHBIX CTHIKOB» B
HaHOCTPYKTYPHUPOBAaHHBIX HAHOMAaTEepHaIaX.

29.BnusiHre CIepCHOCTH (PAa30BBIX COCTABISIIONIMX HAHOMATEPUAIIOB Ha (D3UUECKHE CBOWCTBA.

30. Bnusane aucnepcHOCTH (Da30BBIX COCTABISIOMIMX HAHOMATEPHAIOB HA MEXAaHHUYECKUE
CBOMCTBA.

31. YnpouHeHne HaHOMAaTEPUAJIOB — CO3/IaHNE KEPaMOMATPUYHBIX KOMIIO3ULIUHI, IPUMEPBI.

32.BisiHrie TeMniepaTyphbl Ha CBOMCTBAa HAHOMATEPHUATIOB — MOJI3y4eCTh, CBEPXIUIACTUYHOCTb.

33. IIpumepsl UCTIOIB30BAHMSI HAHOMATEPUAIOB B PA3TMYHBIX 00JIACTIX TEXHUKH.
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4. Tembl peepaTon

[Ipemiaraercs B MUCbMEHHOHN (pOpME M3I0KUTH OTAEIBHBIE TEMBI IO COJCPKAHUIO HC-
mumuHbl. [IpumepHas Tematuka pedeparos:

1. MeTtozsl O1IeHKH pa3Mepa TBEpbIX BemecTs (B nuamna3one 10+105 aHM), mpuMeHsIeMbIX
IIPU CO3JaHUH KEPAMUKH.

2. OcoGeHHOCTH CTPYKTYpHOTro coctosinus HanovdacTuil (d < 100 am).

3. Ilpupona nedekToB B HAHOUACTULIAX, CBSA3b C METOJIOM MOJTYUYCHHUSI.

4. Poib MOBEPXHOCTH U IOBEPXHOCTHOT'O COCTOSIHMS aTOMOB B HAHOYACTHIIAX Ha IMOBeie-
HHUE aHCaMOJIs YacTHll.

5. Cnerm¢uka TeXHONOTMUECKUX CBOIMCTB aHCaMOIIsl HAHOYACTHII ITPU Pa3pabOTKe KEPAMHUKH.

6. Pasmepnbie 2 (heKThl, MposIBIIsIeMbIe B M3MEHEHUN (PU3NICCKUX CBOHCTR.

7. ITpyurHbI NOSBIICHUS] METaCTaOMITBHBIX MOIM(PUKALIMIA TBEP/IBIX BEIIECTB B HAHOUA-TIA30HE.

8. IlomyueHue HaHOYACTHUL] METOJJOM MEXaHOCHUHTE3a, U3MEJIbUEHUS, IPUMEHSIEMBbIE Me-
Xa-HOAKTUBATOPHI.

9. IlonyuyeHne HaHOYACTULL METOJIOM IIJIA3MOXUMUYECKOTO CUHTE3a TBEP/IbIX BEILECTB.

10. TTony4yeHre HaHOYACTHUI] COSAMHEHU METOJIOM CaMOPACIIPOCTPAHSIIOIIETOCS BHICOKO-
TEMIIEPATYPHOTO CUHTE3A.

11. TTony4yeHre HaHOYACTHUI] TBEP/IBIX BEIIECTB METOJIOM HCIIAPEHUS—KOH ICHCAIIH.

12. IlonyyeHne HaHOYACTULL METOJIOM 30Jb—T€JIb TEXHOJIOTUH, IPUMEDPBI.

13. Tlony4yeHre HaHOYACTHUI] TBEP/IBIX BEIIECTB METOJIOM JIEKTPHUUECKOTO B3phIBA.

14. IlepBuyHas KOHCOIMIALMS HAHOTIOPOLIKOB, 3aKOHOMEPHOCTH U OCOOEHHOCTH METO0/1a
OJIHOOCHOTO MPECCOBAHMSI.

15. LlentpudyrupoBanue, 31eKTpoPopes, JINTHE TUIEHOK.

16. [lopoBast cTpyKTypa MepBHYHO KOHCOIUUPOBAHHBIX MOPOIIKOB KaK (yHKIIUS pa3-
Mepa YacTHII.

17. BropuuHas KOHCONMMANS — CIIEKaHUe, 3a7jaull IPUMEHUTENIBHO K MTOTY4YEeHUIO HaHO-
MaTepUajoB C IUIAHUPYEMbBIMHU CBOWCTBaMHU.

18. CnekaHue B kamepax BBICOKOTO JAaBJICHMsI, IPEUMYIIECTBA U HEAOCTATKH.

19. 'opsiuee npeccoBaHue, ropsiyee H30CTaTHYECKOE MPECCOBAHUE, IPEHMMYILIECTBA M HEIOCTATKH.

20. DnexTpodopesHoe (eps) crieKaHue.

21. CB0OOHOE CTIEKaHKE HAHOTIOPOIIKOB, 0COOEHHOCTH NU(PY3NOHHBIX TTPOIIECCOB B
IIPECCOBKAX HAHOYACTHII.

22. PexpucTamu3aoHHbIE TIPOIIECCHI, KX POJIb (HOPMUPOBAHUH CTPYKTYPHI KEPAMHUKH.

23. Jlerpananusi HAHOPa3MEPHOCTH B CUCTEMAaX C BBICOKOW M30BITOYHON MOBEPXHOCTHOM
SHEPrueHn.

24. MetoJ ynpasJisiioleil TpaeKTOpUU CIIeKaHUs, CyTh METO/Ia, €0 HEJJOCTATKH.

25. CriekaHue ¢ KOHTPOJIMPYEMOM CKOPOCTBIO YIUIOTHEHUS, CYTh METOAA, €r0 HETOCTATKH.

26. Uneonorus pa3pabOTKU MHOIOKOMIIOHEHTHBIX HAHOMAaTEepUaJIOB, (PU3HUKO-
XUMHUYECKHE MTPUHIIMIIBI, 00E€CTIEYNBAIOLINE COXPAaHHOCTh HAHOPA3MEPHOCTHU IIPU CBOOOIHOM
CTHIEKaHUH.

27. UccnenoBanue CTpyKTypbl 0ObEMHBIX HAHOMATEPHAJIOB C HAHOPA3MEPHBIMH 3€pHAMU
TBEpJOH (hazbl.

28. OcOoOEHHOCTH CTPOECHUS MEK3EPEHHBIX, MEK(a3HBIX IPAHULL, «TPOHHBIX CTHIKOB) B
HAHOCTPYKTYPHPOBAHHBIX HAHOMATEepUaIax.

29. Biustaue nucnepcHOCTH (a30BBIX COCTABIISIONIMX HAHOMATEPUAIOB Ha (PU3NUYECKHE
CBOMCTBA.

30. Bnusaue nucriepcHOCTH (pa30BhIX COCTABIISIOMINX HAHOMATEPHAIOB HA MEXaHUYe-
CKHE CBOMCTBA.

31. YnpouHeHrne HaHOMaTEPUATIOB — CO3IAHUE KEPAMOMATPUYHBIX KOMITO3UIIWM, TPUMEPHI.

32. BisiHME TeMIiepaTypbl Ha CBOMCTBA HAHOMATEPHAIOB — ITOJI3Y4eCTh, CBEPXILIACTHY-HOCTb.
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5. Meroanueckue MaTepuajbl JIsl OoNpeneJeHUs NMPoueayp OleHMBAHUS 3HAHMI,
YMEHHI U HABBIKOB, XapaKTEePHU3YWIINX ITanbl (OPMUPOBAHUS KOMIIETEH M.

[IpomexxyTounasi aTTecTanus Mo AUCIHUIUTMHE «HaHOCTPYKTypHpOBaHHBIE CHUJIMKATHBIE
MaTepHalbl» MpoBoAUTCs B cooTBeTcTBUU ¢ TpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015.
KC YK/IB Ilopsinok nmpoBeieHUs 3a4€TOB U 9K3aMEHOB.

[To mucruIUIMHE TPOMEXKYTOUHAS aTTeCTAllMs TPOBOAUTCS B (hopme 3auéra.

[IIkama orileHMBaHMs Ha 3a4ETEe — «3a4éTy», «HEe3auéT». [Ipu 3TOM «3a4€T» COOTHOCHUTCS C
MOPOTOBBIM YPOBHEM COPMUPOBAHHOCTH KOMITCTEHITHH.
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