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TpynoeMKoCTh IMCHUNIHHBI

OO01ee
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Bun 3apartuit KOJIMYECTBO
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Q
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3aHATHA 3aHATUSA
1315 30 - 15 45 90 45 135 JK3aMeH

eanb aucIUNIMHBI

]_ICJ'IBIO JAUCHUITIIMHBI «TexHomorus IOJIYUCHHSI HAHOMATCPUAJIOB» SBJIACTCA MOATrOTOBKA
MarucTpaHTa Jjsl Hay4YHO-MCCIIEOBATENbCKOM, MPOU3BOJCTBEHHO-TEXHOJOTHUECKOM, MPOEKTHO-
KOHCTPYKTOPCKOM M TENarormyeckor JesTeNbHOCTH B OOJACTH TONyYEHUS HAHOCTPYKTYPHBIX
MaTepHaoB.

3agaum QUCHMIIMHBI

3ajaun TUCHMIUIMHBL CIIEAYIOUIME: JaTh MAarucTpaHTaM 3HAHMS O CIOCO0ax IOMydYeHHs
BBICOKOOUCIICPCHBIX HAHOYACTHUI] MCTAJIJIOB, CIIJIAaBOB, COGHHHCHHﬁ;

- JaTh MarucTpaHTaM YMEHUS M0 MCCIIEeI0OBAaHUIO Pa3MEPHBIX XapaKTEPUCTHK, ONPEAETICHUS
AIIEMEHTHOTO U ()a30BOTO COCTaBa, OLIEHKU (PU3NKO-MEXAaHUIECKUX XapaKTEPUCTHK
HaHOMAaTepHaJloB;

- AaTb MarucCcTpaHnTaM MMpeaACTaBJICHHUA O MCTOAaX MEXaHNUYCCKOIO, (1)I/I3I/I‘ICCKOFO u
XMMHYECKOI0 IUCIEPrUPOBAHUS MaTEPHUAJIOB 10 HAHOCOCTOSHUS U METOAAX U3YUYEHUs CBOWCTB
HaHOMAaTepHaoB;

- JaTb MarucTpaHTaM IPaKTHYECKUE HABBIKM IO HM3YUYCHHMIO CBOWCTB HAaHOMATEPHUAIOB U
OMPCACIICHUIO HaHpaBHeHI/IfI HCIIOJIb30BAHHUA UX B IPOMBIIIIJICHHOCTH.

B pesynbrare u3yueHus JaHHOW AUCLUUIUIMHBI MAarUCTPAHTHI 1OJIKHBI:

HUMCTb IPCACTABIICHUC!

— 0 METO0JIaX MEXaHUYECKOro, (U3NYECKOT0 U XUMUYECKOT0 AUCIIEPTUPOBAHNS MATEPUAIIOB 10
HAaHOCOCTOSHHA U MCTOAAX U3YUYCHUA CBOMCTB HaHOMAaTCpHAJIOB;

- 0 CII0CO0AaxX MCCIIEOBAHUS PA3MEPHBIX XapAKTEPUCTHUK,

-0 OIpEeNeIeHUH DIEMEHTHOro U (ha30BOrO COCTaBa, OLEHKH (PU3UKO-MEXaHUYECKUX
XapaKTEpUCTUK HAHOMATEPUAJIOB;

3HATh!

- CI0COOBI MOJTyYeHHsI HAHOPa3MEPHBIX MAaTEPUAJIOB;

- MeXaHu3Mbl (HOPMUPOBAHHS HAHOPA3MEPHBIX MAaTEPUAJIOB;

- 0COOEHHOCTHU CBOMCTB HAaHOPa3MEPHBIX MaTEpUAIOB

YMETb:

- BEIOUPATh METO/ U3y4EHUs CBOMCTB HAHOMATEPUAJIOB;

- UCCIIEZIOBATh pa3MEpHBIE XapaKTePUCTUKU HAaHOMATEPHAJIOB;

- OTPEAETATh MIEMEHTHBIN U (a30BbIil COCTaB HAHOPA3MEPHBIX BELIECTB.

IIpepexkBHU3UTHI

Jyis u3ydeHus TaHHOW TUCIUIUTMHBI HEOOXO0IMMO YCBOCHHE CISAYIONINX JUCIUILTUH (C
yKa3aHHUEM Pa3JesioB (TeM)):

IMocTpekBU3UTHI

YnpoyHeHre METaJIOB U CIUIABOB METOIaMHU WHTEHCHUBHOMW TUTACTUYECKOM JeopMaIiu.



TemaTn4ecKuii MJIaH AUCHUIIIHHBI

TpynaoemMKocCTb MO BUAAM 3aHSATHM, Y.

HaumenoBanwue paznena, (TeMbl)
JeKIMH | IpakTudeckue | maboparopusie | CPMIT | CPM

1. BBoHas mexiusa. 3amaud U
coJiepKaHue Kypca.

2 - - 2 2

2. MeToabl noJIy4eHus
HAHOMATEPHAJIOB.

2.1. OCHOBHBIE METO/IbI TIOJTYYEHHUS
HaHOMaTEPHAaJIOB. 4 - 2 4 4
2.2 OCHOBHbIE HAMPaBJIECHUS
CO3/IaHUsI HAHOMATEPHUAJIOB: CBEPXY-
BHM3, CHU3Y-BBEpX.

3. CamocOopka n
CaMOOpraHu3aums, uxX pojb B
HAHOTEXHOJIOTHHU

3.1. Ilpoueccsl camoopraHu3alviv U 4 - 2 4 4
X 0COOEHHOCTH.

3.2 CuHepreTuyecKue MPUHIMIIBI
CaMOCOOPKH.

4. MeToabl MOJy4eHUs
HAHOYACTHII.

4.1 MeTtoanl MOJTy4YeHUS
HAaHOYACTHII..

4.2 HaHOCTpYKTYypHBIE
KOMITO3UIIMOHHBIE MAaTEPUAJIBI.

5. @opMupOBaHUE HAHOCTPYKTYP
METOJAMH UHTEHCHBHOM
IJIACTHYeCKOM Aedopmanueit
(AIL).

5.1 Buaer HAaHOCTPYKTYP B
MaTtepuanax, mnoasepruyTeix MIIJ 4 - 2 8 8
KPY4YE€HHEM I10J] BBICOKUM JIABICHUEM
u pPaBHOKAHAJIbHBIM YIJIOBBIM
IIPECCOBAHUEM.

5.2 DBoutonMs MUKPOCTPKTYD NIPU
NI/

6. OcobennocTH (POPMHPOBAHUS
IrPaHHuIl 3¢peH 00beMHBIX
HAHOCTPYKTYPHBIX MAaTepHAJIOB.
6.1 HepaBnoBecHoe  cocrosiHuE
TpaHuILL 3€pEH, NpUTrpaHUYHEIE
Ne(EKTHI. 3 - 2 6 6
6.2  DHeprus  TrpaHMLl  3€peH
HaHOCTPYKTYPHBIX MaTe€pHasoB.

6.3 CooTHOLIEHHUE 10JIU
3€pHOIPaHUYHBIX U OOBEMHBIX
aTOMOB.

7. IlapamMeTpbl MAaTEPHUAJIOB,

3aBHCALIME OT THIIA TPAHUIL 3epPeH
U METO0/a MOJIyYEeHHUs. 3 - 2 6 6
7.1 BnusHue pasmepa 3epHa Ha
TeMIepaTypbl MEXTY




MoAU(pUKAIUIMUA,
MEPEXOIbI.

7.2 DOHOHHBIHI
TEPMHUUYECKHE CBOMCTBA.
7.3 ®daktop [ebas-Youepa.

(hazoBbIe

CIIEKTp "

8. IlonsiTne 00beMHBIX
HAHOCTPYKTYPHBIX MaTePHAJIOB. .
8.1 Otnuune 00BEMHBIX
HAHOCTPYKTYPHUPOBAHHBIX
MaTepUalioB OT KPYHMHO3EPHHUCTHIX
aHaJIOTOB.

8.2 CriocoObl nosryuyeHust 00beMHBIX
HAaHOCTPYKTYPHBIX MaTepPHAaJIOB.

9. IlonyyeHHe HAHOCTPYKTYP
KOHCOJIHJalMel OPOLIKOB
UHTEHCHBHOM MJIACTHYECKOM
aedgopmanuei.

9.1 TexHoorus
MTOPOIITKOBBIX MaTEPUAJIOB.
9.2 IHCTpYMEHTBI, UCIIOJIb3YEMBIE
JUIST KOHCOJIUIAIIAN TTOPOIITKOB
METOJJaMHM UHTEHCHUBHOM
MJIACTHYECKOM nedopmanuu.

MOJIy4YCHHUA

HUTOI'O:

30

15 45 45

KpnTepml OIleHKH 3HAHMI1 MaruCTpaHTOB

DK3aMEHAIlMOHHAasl OIeHKa M0 JUCLUIUIMHE ONpeieseTcss Kak CyMMa MaKCHUMallbHBIX
MoKa3aTeslel yCHeBaeMOCTU IO pyOeXHbIM KOHTpoisM (mo 60%) u UTOroBOM aTTecTauuu

(ax3ameH) (10 40%) u cocraBiset 3HaueHue 10 100% B cooTBeTCTBUU C TaOIHUIICH.

Onenka 1o Hudpossie [IpouenTtHOE Onenka no
OyKBEHHOU JKBUBAJICHTBI coaepKaHue TPaAULIMOHHON
CUCTEME OYKBEHHOMU OLIEHKH | YCBOCHHBIX 3HaHUH CUCTEME

A 4,0 95-100 OTinaso

A- 3,67 90-94

B+ 3,33 85-89

B 3,0 80-84 Xopor1io

B- 2,67 75-79

C+ 2,33 70-74

C 2,0 65-69

C- 1,67 60-64 Y 10BIETBOPUTEIBHO

D+ 1,33 55-59

D 1,0 50-54

F 0 0-49 HeynosnerBopurenbH




Onenka «A» (OTJIMYHO) BBICTABIISIETCS B TOM Cllydae, €CIM MarucTpPaHT B TEUEHUE CEMEecTpa
NI0Ka3ajJ OTJIMYHBIE 3HAHUSA II0 BCEM IPOTPaMMHBIM BOIPOCaM JIUCLUIUIMHBI, a TAKXeE MO TeMaM
CaMOCTOSITEIIbHOW PadOTHI, PETYJISIPHO CaBall pyOeKHbBIE 3a1aHusl, TPOSBIISIT CAMOCTOSTEIEHOCTD B
U3yYEHUH TEOPETHUYECKNX W TPUKIAIHBIX BOIPOCOB II0 OCHOBHOM MpOTrpamMMe H3ydaeMou
JUCIUIUIMHBL, @ TAK)XKE [10 BHEMPOTPaMMHBIM BOIIPOCaM.

Onenka «A-» (OTIIMYHO) MpeanojaracT OTAMYHOE 3HAHME OCHOBHBIX 3aKOHOB M IPOILECCOB,
HOHSTHUH, CITIOCOOHOCTh K 0000IIEHUIO TEOPETUUECKUX BOIIPOCOB TUCIHUIUIMHBI, PETYJISPHYIO Cllady
PYOEXHBIX 3a/laHUM [0 ay TMTOPHOMN U CaMOCTOSATENIbHON padoTe.

Onenka «B+» (XopoI110) BBICTaBISETCS B TOM CIy4ae, €CJIM MarucTpaHT MOKa3zaja XOpOIIHe U
OTIMYHBIE 3HAHMS IO BOIPOCAM JUCLUIUIMHBI, PETYJSpPHO CIaBall CEMECTPOBBIE 3alaHus B
OCHOBHOM Ha «OTJINYHO» U HEKOTOPBIE HA «XOPOIIO).

Onenka «B» (X0poI10) BbICTABISIETCS B TOM CIIyyae, €CIM MAarucTpaHT IOKa3al XOpOIIHUe
3HAHMS 110 BOMPOCAM, PACKPHIBAIOIIUM OCHOBHOE COJAEpKAHHE KOHKPETHOW TE€Mbl TUCLUIUIMHBI, a
TaKXe TeMbl CAMOCTOATEIbHOM pabOThl, PETyJIIPHO caBaJl CEMECTPOBBIE 3a/laHUs HA «XOPOLIO» U
«OTIINYHOY.

Onenka «B-»(XOpom1o) BBICTABISIETCS MAarucTpaHTy B TOM Cllyyae, €CIM OH XOPOILO
OpPUEHTHUPYETCS] B TEOPETUUECKUX M MPUKIIATHBIX BOMPOCAaX TUCHUIUIMHBI KaK IO ayJUTOPHBIM, TaK
u no temam CPM, HO HeperyJispHO claBajd B ceMecTpe pyOexkHble 3alaHusl M HUMeN Clydau
IIepeCAAYN CEMECTPOBBIX 3aJaHUU 110 AUCIUIUIMHE.

Onenka «C+» (yAOBJIETBOPUTENILHO) BBICTABISIETCS MAarucTpaHTy B TOM ciyd4ae, €Cld OH
BJIa/IEET BOIIPOCAMU IOHATUHHOTO XapaKkTepa 10 BCEM BUJaM ayIuTOpHbIX 3aHATui U CPM, Moxer
pPacKpbITb  COJEp)KaHHWE OTHENbHBIX MOJYJEH JAWCUMIUIMHBIL, CHAeT Ha  «XOpOIIO» H
«YJIOBJIETBOPUTEIILHO» CEMECTPOBBIE 3aJaHUS.

Onenka «C» (yIOBIETBOPUTENIBHO) BBICTABISIETCS MAaruCTpaHTy B TOM Cilydae, €ClIH OH
BJIa/IEET BOIIPOCAMU IOHATUHHOTO XapaKkTepa 10 BCEM BUJaM ayIuTOpHbIX 3aHATui U CPM, Moxer
PacKpbITh COJEP/KAHUE OTACIBHBIX MOXYJEH IUCHMIUIMHBL, CAAET Ha «yJOBJIETBOPUTEIBLHO
CEMECTPOBBIC 3aJaHUs.

Onenka «C-» (yIOBJIETBOPUTEIBHO) BBICTABIISETCS MaruCTpaHTy B TOM CIIydae, €ClId CTyJIEHT
B TEUYEHHUE CEMECTpA PEryJIsipHO CIaBajl CEMECTPOBBIE 3aJaHMs, HO 0 BOIPOCAM ayAUTOPHBIX
3agaTiii ¥ CPM Bnazmeer TOJNBKO OOMIMMHU IOHATUSAMUA U MOXKET OOBSICHUTH TOJIBKO OTIEIbHBIE
3aKOHOMEPHOCTH U UX [IOHUMAHHUE B pAMKaX KOHKPETHOM TEMBI.

Onenka «D+» (y10OBIETBOPUTEIbHO) BBICTABIAETCS MAarucCTpaHTy B TOM Clly4yae, €ClIM OH
HEPETYJISIPHO CIaBajl CEMECTPOBBIE 3aJjaHMsl, 110 BOIpocaM ayIuTOpHbIX 3aHATUI U1 CPM Bnazneer
TOJIBKO OOIIMMHU HOHATHUSAMHM M MOXET OOBACHUTH TOJIBKO OT/EJIbHBIE 3aKOHOMEPHOCTH M HX
[IOHMMAHHE B PaMKaX KOHKPETHOW TEMBI.

Onenka «D» (yZOBIETBOPUTEIBHO) BBICTABISAETCS MAarucTpaHTy B TOM Ciydae, €ClIM OH
HEPETYJISIPHO CIaBajl CEMECTPOBBIE 3aJjaHMsl, 110 BOIpocaM ayIuTOpHbIX 3aHATUI U1 CPM Bnazneer
MHUHHMMAaJbHBIM 00bEMOM 3HaHMM, a TAKXKe JOIMyCKaJl IPOIYCKH 3aHITHH.

Onenka «F» (Hey10BII€TBOPUTEIBHO) BBICTABIISAETCS TOI/A, KOT 1A MarUCTPaHT NIPAKTUYECKH HE
BJIaJIC€T MUHHMMAJIBHBIM TCOPETHYECKUM M IPAKTHYECKHM MATEPUAIIOM ayAMTOPHBIX 3aHATUH U
CPM 110 1ucuuIuiMHee, HEPEryJIspHO MOCEUIAET 3aHATHS U HE CIaeT BOBPEMS CEMECTPOBBIE 3a/1aHUS.

PyOGexHblil KOHTpOJb TpoBOAUTCA Ha 7,14-i Hemensx OOy4YeHHsS M CKIAABIBACTCA MCXOJS U3
CJIEIYIOIIMX BUAOB KOHTPOJIS:
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IMosnTHKA ¥ pOLEAYPHI

[Tpu nzyuennn qucuuruinHel «I1oATOTOBKA pyT K TUIAaBKE» MPONTY COOI0IATh CIIEIYIOIHIE
npaBuIa:

1. He oma3apIBaTh Ha 3aHSATHA.

2. He mpormyckath 3aHsTHsI 0€3 YBaXXHTEIBHOMN IPUUYUHBI, B CIy4ae OOJIC3HU MPOIITY
IPEJICTaBUTh CIPABKY, B APYTUX CIydasix — OOBSICHUTEIbHYIO 3aIIUCKY .

3. B 00513aHHOCTH MarucTpaHTa BXOJIUT IMOCCUICHUE BCEX BUIOB 3aHITHH.

4. CornacHo KajeHAapHOMY TpaduKy ydeOHOTro MmpoIecca caaBaTh BCE BUIBI KOHTPOJIS.

5. Ipomy1ieHHbIE TPAKTHYECKUE U JTA0OPATOPHBIC 3aHATHsI OTPa0aThIBATh B YKa3aHHOE
IpernoiaBaTesieM BpeMsl.

6. B ciryuae HEBBITNIOJIHEHUS 3a/IaHUs], UTOTOBAsI OLICHKA CHIDKACTCS.

7. AKTUBHO y4acTBOBaTh B YU€OHOM MPOIECCe, KOHCTPYKTUBHO MOAEPKUBATH OOPaTHYIO
CBSI3b HA BCEX 3aHATHSIX.

8. BEITH BEXXIUBBIM U )IO6pO)KeJ'IaTeJ'II)HLIM K COKYpCHHUKAaM H IMPECrioaaBaTeCIIsAgM.

TemaTnuyecKuii MJIaH CAMOCTOSATEIbHOM Pa00ThI MATHCTPAHTA € MPeNnoAaBaTejieM

HaumeHnoBanue Tembl Lens dopma Conepxanue 3aganust | Pekomenmyemas
CPMII 3aHATHS [IPOBEICHUS JuTeparypa
1 2 3 4 5
Tema 1. VYray6nenue | Kongepennus | M3yuenue [1-6]
OYHKIHOHAIBHOE 3HaHUU KJ1accupuKaluu u
HABHAYCHIIC TaHHOM Ha3HauYCHUS
TEMaTHUKe byepeHoB 1
¢byniepeHoB u (byiepuTOR
byn1epuToB.
Tema 2. Tumel rpannn | Yraoy6nenue | Cemunap W3yueHne TUIIOB I'paHul [1-6]
3€peH. 3HAHUU 3epeH. OTian4ymne rpaHull

JAHHOM 36pEH HAaHOCTPYKTYPHBL




TEMaTHKe MaTEepUAIIOB U OOBIYHBIX
KPYTTHO3EPHUCTBIX
aHaJIOTOB.
Tema 3. CnocoObI Yrinyonenue | Cemunap N3yueHnne 0CHOBHBIX [1- 4], [6]
KOHTPOJIS 3HaHUU CIocoO0B KOHTPOJIS
(byHIaMeHTaIbHBIX TaHHOU byHIaMeHTaIbHBIX
CBOMCTB TEMaTHUKe CBOMCTB
HaHOMaTEepHAJIOB. HaHOMAaTEepHAaJIOB.
Tema 4. Mexauusmel u | Yraybnenue | [Iucbmennas | 3ydenue [1-11]
KHHETHKA 3HAHUU pabota MEXaHU3MOB U
(dbopMupoBaHUS TaHHOU KUHETUKH
HaHOAMOP(HBIX TEMaTHKE ¢dbopmupoBaHus
TBEPABIX TE. HaHOAMOP(HBIX
TBEPJIBIX TEJ.
Tema 5. CtpykTypa VYrny6nenue | [Ipesenranus | HMccnenoBanue [1-13]
MaTepHaJIOB C MOHHO- | 3HAHUH CPYKTYpPBI MaTepHajoB
I1a3MEHHBIMU TaHHOU c HMOHHO-
MTOKPBITUSMHU. TEMaTHKe TUTa3MEHHBIMU
MOKPBITUSIMHU.
CpaBHUTENBHBIN
aHaJIn3 c
MaTepHaJaMu oe3
TTOKPBITHH.
Tema 6 VYray6nenue | [Ipesenranus | XapakTepucTuka [1-13]
JHedbopmarmonnoe 3HAHUI nedopMaImoHHOTO
noBeJcHHE aMOPpHO- | TaHHOH NoBeCHHUSI aMOp(HO-
HAHOKPHUCTAJUIMYECKUX | TEMAaTHKE HAHOKPUCTAJNINYECKUX
MaTepHUasoB MaTepHaJIOB.
N3yuenue
TUTaCTHYECKOTO
TE€YEHUSI TAaHHBIX
MaTEepHAJIOB.

TeMbl KOHTPOJIbHBIX 3aaaHuil A1 CPM

1 MupuBuayanbHblEe 3aJaHus MO HMCCIEAOBAHUIO
HAHOCTPYKTYPHBIX MaTEPHAIIOB TIOCJIE OMPEICICHHBIX CITIOCOOOB MOATOTOBKH.

2 nauBuyanbHbBIE 3a/IaHUS 110 UCCIICIOBAHHUIO CTPYKTYPhI HAHOAMOP(HBIX MaTEPUAIIOB.

I'pa¢guk BBINOJHEHHS U CAAYH 32JAHUH 10 TUCIHUILIMHE

CTPYKTYpbl CyOYyJIbTPaMeIKO3ePHUCTHIX U

Lens n Pexomen- [Tponomxu-
dopma Cpox
Bun xonTpons coJiepiKaHue nyeMas TEIHHOCTh
KOHTPOJIS caauu
3aJlaHus JuTepaTypa BBITIOJTHCHUSI
[IuceMenHbI 3akpernieHue [1], 2], [3], 1 koHTakTHBIN | PyGexxHbIit 7-51
ompoc Ne 1 TEOPETHUECKUX [5], yac HeJems
3HaHUU U KOHCIIEKT
MPAKTHYECKUX JIEKIIAH
HABBIKOB
Otuetr no CPM KonTtpons [1], 2], [4], 7 HeneNnb Tekymmit 7-as
(Tema 1) TEOPETUIECKHIX [5],[7] HeJens
3HaHUMU.
[InceMenHbI 3akpernieHue [1], [2], [6], 1 koHnTakTHBIN | PyOesxHbIit 14-as
ompoc Ne 2 TEOPETHUECKUX KOHCIIEKT qac HEeJEeNs




3HAHUH U JICKIUH
MPAKTHYECKHUX
HABHIKOB
Ortuetr no CPM Kontpoub [1], 2], [4], 7 Henenb Tekymmit 14-as
(Tema 2) TEOPETHUECKUX [5], [7] HeJIeIIs
3HAaHUU
DK3aMeH IIpoBepka Bech nepeuens | 2 koHTakTHBIX | MTorossiii | B mepuon
YCBOCHHUSA OCHOBHOU U yaca ceccuu
Martepuana JOTIOTHUTEIHHOU
JUCHUTITUHBI JUTEPATYPBI

CHnuCOK OCHOBHOM JIUTEPATYPbI
1. ®opcrep. HanotexHonorus, Hayka, ”HHOBAIIMU, BO3MOXHOCTH. —M.: Texrocdepa, 2008. -352c.
2. Banmues P.3., Anekcanapos M.B. OO0bemMHBIE HAaHOCTPYKTYpHBIE METAIIMUYECKHUE MaTEepHAIbI,
MOJTy4YE€HHUE CTPYKTYPHI U cBoiicTBa. —M.: Akanemus, 2007, -398c.
3. I'yceB A.U., Pemnens A.A. Hanokpucramnuueckue marepuansl — M.: ®UIMATIIUT, 2010. —
224 c.
4. SBorickuit A.M. Hanorexnonruu u Hanomatepuainsl — M., Hayka, 2008 r., 365 c.
5. P.A. Aunpuesckuii, A.B. Parynsa. HanocTpykTypHble MaTepuaibl. Yuel. mocoOue il BBICIIL.
yueb. 3aBenenuil. — M.: M3natensckuil uenTp «Akanemus», 2005.
6. IlepcriektuBHbIe Matepuanbl/ moja pen.apod. .JI.Mepcona. Yu.mocobue. —-M.:TT'Y, 2007. -
468c.
7. Kopmumuupin  O.I1., Ilykeinno FO.A. MexaHuka wmaTepuagoB MW CTPYKTYp HaHO U
MUKpPOTEXHUKHU. - M.: Akanemus, 2008, -224c.
8. Jlobatkun C.B. Jlakumes H.I1. [lepcriekTHBBI TOTyYSHHUST U UCTIOJIb30BaHUSI HAHOCTPYKTYPHBIN
craineii//Becepoccuiickas koHpepenuus no Hanomarepuanos HAHO. 2007. — Te3ucsl 10KIa10B. —
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IIpumepHbIie TeMBbI pedeparoB:

1. VYapTpanucnepcHble MaTepralibl UM HAHOMATEpUabl?

2. AKTyaJlbHOCTb NPpOOJIEMBI IPU3BOJCTBA HAHO- WM YJIBTPAIUCIIEPCHBIX MaTepHUaIoB?
3. ®usnueckue METO/IbI OJIy4EHHUs HAaHOMATEPUAJIOB?

4. Meroa KOHTPOJIMPYEMON KpUCTAIIIN3aMU aMOP(QHBIX MaTepHanoB?



5.  ¥Yrneponnsie HaHOTPYOKH? X 0COOEHHOCTH?

6. CymHocTb crioco0a HanpaBIeHHON KpUCTaUTU3aIiu?

7. OO6nactu UCIOJIL30BaHUS (DYILICPCHOB?

8. Hanoamopdnsie MeTanmuiecke MaTepraibl (HaHOCTEKIA)?
9. Hcnonbs3zoBaHue HAaHOMATEPUAIOB B AaTOMHOM YHEPreTUKE?
10. . Mcnonb30oBaHue MIIEHOYHBIX HAHOMATEPUAIOB?

Cnmcox BONpocoB:

1. Bo ckonbpKO pa3 AaeT MOBbIIEHUE TPOYHOCTH YMEHbIIEHUE pa3Mepa 3epHa Metaia ¢ 10 MUKpoH
10 10 HanomeTpoB?

2. Kak pa3BuBasiach pa3paboTka HaHOMATEepHaJIOB B X X Beke?

3. KakoBa coBpeMeHHas TEHACHIINS Pa3BUTHSI HAHOMAaTEPHAaIOB?

4. Kakue cyniecTBytOT METO/IbI MOTYUYEHHs! YIbTPAAUCIIEPCHBIX MATEPUAIIOB?

5. B 4em 3aKkiro4aroTcsi XMMUYECKHE METOIbI TIOJTYyUeHUs] HAaHOMAaTepruaaoB?

6. B yem 3aKkir04aroTCsl MEXaHUYECKHE METO/IbI MOTYUYEHHs] HAaHOMaTepuanoB?

7. B yem 3akiro4aroTcsi OMOIOTHYECKHE METOAbI MOTYyUYeHUs] HAaHOMaTepruaioB?

8. Kakue B Hacrosiee BpeMs CYLIECTBYIOT TpPH HalpaBiICHUs MOIY4YEHHUS] OOBEMHBIX
HAHOCTPYKTYPHBIX MaTepHaIOB?

9. B uem 3akio4yaeTcst METO/I KOMIIAKTUPOBAHUS YJIbTPAAUCIIEPCHBIX TOPOIIKOB?

10. B yem 3akiroyaercs METOJ MHTEHCUBHOM IMIacTUYECKOM aedopMaliuu MaTepraioB ¢ OOBIYHBIM
pasmepoM 3epHa’?

11. B uem 3akirodaercsi NEPCIEeKTUBHOCTh CBOWCTB HAHOMATEPHAIIOB?

12. Kak B MeuIIMHE UCTIOJIb3YIOTCS HAHOMATEPHIIBI?

13. Kak B BOGHHOM JieJie UCIIONIb3YIOTCSI HAHOMATepUaibl?

14. I'ne B cOBpeMEHHOM HayKe U TEXHUKE UCIIOJIb3YIOTCA MOJIyIPOBOIHUKOBBIE MATEPUAIIbI?

15. B dem 3akir04aroTCsl XapakTepHbIE OCOOCHHOCTH COBPEMEHHOTO dTara Pa3BUTHS AJICKTPOHHOU
TEXHUKH?

16. [Tepeunciure BaKHEUIINE U3 MOTYTPOBOAHUKOBBIX MATEPHATOB?

17. Kakoit Mmatepuasl COBpEMEHHOM TBEPAOTEIbHOMN IEKTPOHUKH SIBJISIETCS OCHOBHBIM?

18. YUTto siBisieTCS] OCHOBHOM TE€HJICHIIMEN B PA3BUTHH TEXHOJIOTUH MOTYYEHUSI MOHOKPHUCTAIIOB?

19. Kakoii meton sBisieTcss HamOojee YHHBEPCAJIbHBIM IPU BBIPAIIMBAHUS MOHOKPHCTAJIOB
OOJBIITUX TUAMETPOB?

20. Yto B mocieqHuE ToAbl UCHOIB3YETCs MUl YIpaBJIEHUs IpOLieccaMu TeIloMaccollepeHoca B
pacraBax O00JIbIION MacChl?

21. Kakue mpouecchl TPUMEHSIOTCS [Js NPUAAHUS BBIPAIMBAEMBbIM MOHOKPHUCTANIAaM TEX WIH
MHBIX JIEKTPO(PU3NUECKUX TapaMeTpoB?

22. Kakume T1peOoBaHMS TPEIBSABIAIOTCA K ONTUYECKHMM MaTepuanaM, HPUMEHSIEMbIM B
nH(}paKpacHBIX YCTPOUCTBAX?

23. KakumM# OCHOBHBIMH CBOIMCTBaMHU 00J1aZ]a€T MOHOKPUCTAIUTMYECKUI TrepMaHuii?

24. Kakue aBa myTd BO3MOXHBI ITPU pa3pallliBaHUs MOHOKPHUCTAJIa B pauajbHOM HApPaBICHUN?
25. B ueM 3akirodaercs ycJI0BHUE NMOAAEPKaHNUS MOHOKPUCTAININYECKOTO pocTa’?

26. Kakue cymecTByroT Mmoaudukanuu yriepoaa?

27. Yro coboii mpeacTapisieT kKapoun?

28. Kakoit MeTo1 UCTIONIB3YETCs AJI CUHTE3a dHI0XAPATbHBIX (pyiepeHoB?

29. B kakoM COCTOSIHUH (yJuIepeHbl NPeACTaBISIOT IPAKTUYECKUI nHTepec?

30. IIpuBeauTe KpaTKUe CBEICHUSI 00 MOHHO-TIJIA3MEHHBIX TIOKPBITHSX ?



