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[Tpoduib NOATOTOBKH:

OGpa3oBarenbHas IporpaMma: OakanaBpuar
aKajieMUyecKuit 6akanasp

KBanuduxarms:

®opwma 00ydeHus: 04HAsl, 0YHO-320YHAs, 3209HAS

Jlonenx 2020



[Tporpamma y4eOHOM JIMCITUTLTAHEI «Mertopl aHaIn3a %} KOHTPOJIA
HAHOCTPYKTYPHPOBAHHBIX MaTEPHANOB M CHCTEM» COCTABIICHA HA OCHOBaHHH ['ocymapCTBEHHOTO
06pa3oBaTeTLHOTO CTAHAAPTA BBICIIEro Mpo(eccHOHaIbHOro o6pazosanus ('OC BIIO) Jlonenkoit
Haponuoii Pecy6muaxu (JIHP) 1o HampaBIeHHIO MOATOTOBKH 28.03.03 HanomatepHabl,
YTBEPXK/IEHHOTO IprKa3oM MunuCcTEpCTBa 00pa3soBaHKs H HAyKH JIHP or 28 centsiops 2016 1. Ne
987; Tlopsaka opraHm3amuu ydeOHOro mpormecca B 00pa3oBaTeNbHBIX OPraHU3alHsIX BBICIIErO
npodeccuonansHoro obpasosanus Jlonenxoi Hapommo# Pecry6uku, yTBEpXKICHHOTO MPUKA30M
MunncreperBa obpasosannst i Haykn JIHP Ne 1171 ot «10» HOs16pst 2017 r.; yyeGHOro miaHa u
OCHOBHOM  OGpA3sOBaTENBHONH  NPOTPAMMEI  BBICIIETO  NPO(ECCHOHATBHOTO obpazoBaHus
Hanpasjienns noarotosku 28.03.03 Hanomarepuaisl, paspaboTaHHBIX B I'OY BIIO «/lonenkwuii
HAI[HOHALHBIA YHHBEPCUTET.

Pazpaborumk:
ITpodeccop kadeaps -~
TEOpeTHYECKOM (U3MKH K HAHOTEXHOJOTHHA B.B. PymsanieB

Tlporpamma yueGHOM JWCHUIUIMHEI YTBEpHK/CHA HA 3aCeJaHMh Kadenpsl TEOPETHUECKOH
(M3UKH ¥ HAHOTEXHOJIOT A
TTpotokon Nel5 ot «02» ampens 2020 .
Raseyromuit kadenpoi 7 B.H.Baproxun

ITporpaMma y4eOHO} JMCUAILIHEBL 0/00peHa y4eGHO-MeTOHIeCKOH Komuccueil Gpu3uKo-
TEXHHYECKOTO0 (haKyIpTeTa
ITporokon Ne 5 ot «15» anpens 2020 r.

INpencenarens yaeGHO-METOAUIECKOH
KOMHCCHH (paKyybTeTa _—=77” _ B.HKorenxo
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLLECCE

«MeTozpl aHaJIM3a U KOHTPOJISI HAHOCTPYKTYPUPOBAHHBIX MAaTEPHUATIOB U CHCTEM) SIBJISICTCS

JTUCITUTUINHON 0a30Boii yactu [Ipodeccronanproro bioka mo HanpaeneHuto noarorosku 28.03.03
Hanomarepuassi.
Jiis u3ydeHHWs JaHHOW ydYeOHOW JUCHMIUIMHBI HEOOXOAMMBbI 3HAHHSI, YMEHHS M HaBBIKH,
chOpMHpOBaHHBIE B TpoOIEcCe HU3Yy4YeHHUs mnpeaMeToB «/luddepeHnuanbabie  ypaBHEHUSY,
«AHaNUTHYECKas TCOMETpUS W JIMHEHHas anrebpa», «OCHOBBI MPOIECCOB MHKPO U
HAHOTEXHOJIOTHIT». Ha MPENbIIyleM ypoBHe oOpa3oBaHus. [loimydeHHbIC 3HAHUS HCHOJIB3YHOTCS
CTYJICHTAaMH BO BpPEMs BBINIOJHCHHUS Y4eOHOH W MPOU3BOJICTBEHHON MPAKTUKU, MPH HAIHUCAHUU
BBIITYCKHOW KBaITH(PUKAIIMOHHOW PaOOTHI.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueOHOU OUCYUNTIUHDL

HanpasneHnue nororoBku 28.03.03 Hanomarepuanbl

[Tpoduib

O6pa3zoBarenpHas Iporpamma OakanmaBpuar
KBanudukarms aKaJIeMUYeCKHU OaKaaBp
KonnuecTBo copepKaTeabHbIX MOyIed 2

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

o JUCLUIUIMHA 0a30BON YacTH
00pa30BaTeNbHOM POrpaMMbl

®opmbl koHTpost (MK, sk3ameH, 3a4eT) MK, 3k3ameH

Mokasatem ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 4 4
I'ox moaroToBKM 2 2
Cemectp 4
KonmuecTBo yacos 144 144
- JTEKIIHOHHBIX 32 6
- IPAKTUYECKUX, CECMHUHAPCKUX 32 6
- 1a00PATOPHBIX 32 6
- CAaMOCTOSTEJIbHOM paboThI 48 126
B T.4. UHANBHIYAILHOE 33/ T1aHHC

HepnenpHOE KOIUYECTBO YaCOB, 6 18

B T.4. ayIMTOPHBIX 6 18

3.  OINMHUCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

I_Ie.m, - O3HAKOMJICHHUEC CTYACHTOB C OCHOBHBIMU HAIIPABJICHUSIMU B obmactu JUAarHoCTUKH H

aHaJIN3a HAHOCTPYKTYPUPOBAHHBIX MATEPHAIOB U CUCTEM.

3agaya - ¢opMHpOBaHUE 3HAHMH M YMEHHUH CTyAeHTa B 00JACTAX COBPEMEHHBIX METOJIOB,

CpEACTB U TEXHOJIOT Uit HCCIICOO0BAaHHA HOBBIX MAaTCPUAJIOB.
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TpeGoBanus K pe3yabTaTaM OCBOeHHMs JAMcUMIIMHBI. [Ipouiecc m3ydeHHs IUCHUIUIMHBI
«MeTo1bl aHaM3a U KOHTPOJII HAHOCTPYKTYPHUPOBAHHBIX MATEPUAIOB U CHCTEM)» HaIpaBlieH Ha
(hopMHUpOBaHHE AIEMEHTOB cieayromux kommeTeHui B coorBerctBuu ¢ 'OC BIIO JIHP mo
HanpasiieHuto noarotoBku 28.03.03 HanomaTtepuansl 1 OCHOBHON 00pa30BaTEIbHOM MTPOTrPAMMBbI
BBICIIETO  TpodecCHOHAIBHOTO  OoOpa3oBaHus  HampaBieHus  noarotoBku  28.03.03
Hanomarepuansl.

a) oowexynomypuuvix (OK):

- crocOOHOCTh K caMoopraHu3aiu u camooopasosanuto (OK-7);
- CIOCOOHOCTh K 0000IICHHIO, aHAIN3Y, BOCIPHATHIO HH(OPMAIUH, IIOCTAHOBKE LIETTH M BHIOOPY
nyreit ee noctwkenus (OK-10);

0) oowenpogheccuonanvnvix (OIIK):

- CIOCOOHOCTh HWCHOJNB30BaTh B NPOPECCHOHATBHON  JEATENPHOCTH 0a30BbIE  3HAHHS
(GyHIlaMEHTAJIbHBIX pa3[eioB MaTeMaTHKH, CO37aBaThb MAaTeMaTUYECKUE MOJETN THUIOBbBIX
npodecCHOHANBHBIX 3a/lad M WHTEPIPETHPOBATH TOJTYYCHHBIE PE3YNIbTAThl C YYETOM T'PaHUIL
npumenumoctu mozesei (OITK-2);

- CIIOCOOHOCTh NPHUMEHSATH OCHOBbI METOJIOB MCCJEIOBAaHUS, aHalu3a, JWarHOCTUKU U
MOJICJIMPOBAaHUsI CBOWCTB HAHOMATE€pPHaJOB M HAHOCHUCTEM HEOPraHUYECKOM M OpraHuyecKon
IIPUPO/IbI, B TBEPIOM, KHUAKOM, T€I€00pa3HOM, a3p030JbHOM COCTOSIHUM, BKJIIOYas HAHOILJICHKU U
HAHOCTPYKTYPUPOBAaHHbIE MOKPHITHS, BHYTPEHHHE M BHEIIHUE I'paHMLbl pazfena (a3, a Tawke
(bU3MUECKUX U XUMHYECKUX MTPOIIECCOB B HUX WM ¢ ux yuactuem (OI1K-4);

- CIMOCOOHOCTH HCIIOJIB30BaTh OCHOBHBIE METOBI, CIIOCOOBI W CPEACTBA IOIYYEHUS, XPaHEHHS,
nepepaboTkr MH(MOPMAILMK ¥ HAaBBIKK PaOOTHI ¢ KOMITBIOTEPOM KaK CO CPEJCTBOM YIIPaBICHHUS
undopmarmeit (OITK-6);

8) npogpeccuonanvuvix (I1K):
HAYYHO-HCCJICA0BATEIbCKAS M NPOCKTHAA JeSITeJIbHOCTD:
- CIOCOOHOCTH HCIIOJIb30BaTh Ha TPAKTUKE COBPEMEHHBIC IMPEJCTABICHUS HAyK O CBOMCTBax
BEIIECTB M MaTEepHAIOB MpPH MepexoJe MX B HaHOPa3MEpHOE COCTOSHHE (HONb, OJHO H
JIBYXMEPHOE), O BJIMSHUU pa3Mepa Ha CBOWCTBA BEIIECTB W MaTepHAlOB, B3aUMOJICHCTBUU
HAHOMAaTEPHAJIOB M HAHOCHCTEM C OKpysKarotei cpenoit (ITK-2);

- CHOCOOHOCTh MPHUMEHSTh HAaBBIKM  HCIOJB30BaHUSA (MOA  PYKOBOJICTBOM) METOJOB
MOJIEJIMPOBAHMs, OLICHKH, NMPOTHO3UPOBAHHSA M ONTHUMH3ALMU TEXHOJIOIMYECKHUX IPOLECCOB M
CBOMCTB HAHOMATEPHAJIOB, CTAHIAPTH3ALNH U cepTUUKAIUU MaTeprasioB U nporeccos (I1K-4).

B pesyabTare n3y4eHust y4eOHON AUCHHUIVINHBI CTYICHT HOJIZKEH

3HamMb:

. OCHOBHBIX THIIOB HAHOKPHUCTALTUIECKUX MaTEPHATIOB;

. HMMETh MPEJICTABICHNE O CTPYKTYpe HAHOKPUCTANIMYECKUX MaTEPHAIOB B €€ OCOOCHHOCTH,
. OCHOBHBIX IPUHIIUIIOB XUMUYECKOW TEPMOIMHAMHUKHY;

. MEXaHU3MOB ()OPMUPOBAHUS PAIUYHBIX TUIIOB HAHOKPUCTALTUIECKIX MaTEpUaJIOB;

. MEPCIIEKTUBBI TPUMEHEHUS HAHOKPUCTAINTHIECKUX MAaTEPUaJoB;

. B3aMMOCBSI3U  CTPYKTYphl U (U3UKO-XMMHUYECKUX CBOMCTB HAHOKPHUCTAJUIMYECKUX
MaTepHaoB.

ymembw:

o ONpeNeNsaTh CTPYKTYpy M CBOWCTBAa HAHOKPUCTAUIMYECKHX MATEpUaJIOB C IOMOIIbIO
IKCTIEPUMEHTAIBHBIX METOJIOB;

. HCCIIeIOBATh BIMSHUE METOJOB TONyUYeHHUs Ha (U3MYECKHe U MEXaHHMYeCKHe CBONCTBA

HAHOKPUCTAJINIMUCCKUX MATCPUATIOB;



. U3MEHSTH CTPYKTYpPY M CBOWCTBA HAHOKPHCTAUIMYECKUX MAaTEPHAIOB C IIOMOIIBIO METOJIOB
TEPMUYECKOH U (PU3UKO-XUMHUUECKOH 00pabOTKH.

eénaoemsp:

. HaBBIKAMHU OIIPEEIICHUs CTPYKTYPhl U CBOWMCTB HAHOKPUCTAIUIMYECKUX MATEPUATIOB C

IMOMOIIBIO JSKCICPUMCHTAJIIbBHBIX MCTOOB,

HCCJIICAOBAHUSA BJIMAHUA MCTOAOB TIIOJYUCHHUA Ha

du3nveckue W MEXaHWYECKHE CBOWCTBA HAHOKPUCTAUIMYECKUX MATEPUAIOB, HW3MCHEHUS
CTPYKTYpPhI U CBOHCTB HAHOKPUCTAIUTMYECKUX MATEPHUAJIOB C MOMOIIBI0 METOJAOB TEPMUYCCKOU U
(UBUKO-XUMHYECKOW 00pabOTKH.

4.  COILEPXAHUE JUCIUIIVIMHBI U ®OPMbI OPTTAHU3ALIMU YYEBHOI'O

ITPOLOECCA

HopsiakoBbIi
HOMeEp U TeMa

KpaTkoe coaecpkaHue TEMbI

Cooeporcamenvhotii mooyas 1

Tema 1. Bseneuue
B KypC.

[Ipenmer crneuxypca.

Tema 2.

Metonabl
PEHTIE€HOCTPYKTYP
HOTO aHajuu3a |
KOMITBFOTEPHOU
00pabOTKH JaHHBIX
JUISL MCCIIEJOBaHUSA
1e(OpMUPOBAHHOT
0 COCTOSIHUS.

Meron CemskoBa-Illeppepa. I'paduueckuéi M aHAIUTHYECKHH METOIbI
anmpokcuManuu. ['padudeckuit 1 aHATUTHUECKUIT METOJIBI MOMEHTOB.

Tema 3.

Metonasl
TTOJTY9CHUS H
HCCIIeIOBAHUS
CBOICTB
aMOp(HBIX
MaTEPHUAJIOB.

CnuHHUHTOBaHHE PacTBOpA.

Tema 4. Metonanl
HUCCIIEOBAHUS
TOHKHUX IUICHOK.

BrlpamyBaHue 3NUTAaKCUAIBHBIX CIIOEB. MarHeTpoHHOE paclbUIEHUE
KepaMuiyecKkoil muimieHu. BpemeHnHas tepmomerpud. ['aabBaHOMarHuTHbIE
METOJBI UCCIIENOBAHUS

Tema 5.

OKCcrepuMEHTAIIBH
bI€ METOABI IS
OLIEHUBAHMS
CBOMCTB
HaHOMAaTepHaJIoB.

AnanuTtnueckuil 0630p U CpaBHEHHUS.

Tema 6.
MeTtoas!
HCCIIeJOBAHUS
KepaMHUYECKHUX
MaTepHuaoB.

OnTnueckass Mukpockonus. Mexanndyeckue usMepenus. McciaenoBanus
MTOBEPXHOCTH.




TemaTnueckuii miian

Conep:kareabHblii MoayJab 1«HaHoHayka, HAaHOMaTepHAaJIbl, HAHOTEXHOJIOTHH

KosuyecTBo yacoB
Ounas popma o0yueHust 3aounas popma oOyueHust
B T.U. B T.U.
Ha3sBauusi coepsKaTeabHbIX Sl 228 R O S - 5
MoJyJIeil 1 TeM °c| s | 5| 5|88 | =| 8| E|2E|sE
S| 5|2|cl5¢g8| 8| 5| 2] ¢c|5¢re
= 2 =l s|5 9o g A 2 = s |8 a5 &
“12]8|2g5s] | FlE|g|d8Es
2| 8|8 F|E =S85
Tema 1. Bpenenue B Kypc. 23| 5155 8 21 21
Tema 2. Metonnl
PEHTTEHOCTPYKTYPHOTO
aHaJM3a ¥ KOMIIBIOTEPHOMH
00pabOTKM JaHHBIX IS 26 | 6 | 6|6 8 25 | 2 2 | 21
UCCIICIOBAHHS
nehopMHUPOBaHHOTO
COCTOSTHHUSL.
Tema 3. Metopl MOJIy4EHUs
A ucciemoBaHus cBoMcTtB| 26 | 6 | 6 | 6| 8 23 2 21
aMOp(HBIX MAaTEPUATIOB.
Tema 4. MeTtonabl
HCCIe0BaHUS Tonkux [ 23 | 5 | 55| 8 25 2 2 | 21
TJICHOK.
Tema .
DKCcrepuMeHTaIbHbBIE
MeroAbl g oneHuBanmsg [ 23 | 5 |5 | 5| 8 25 | 2 2 21
CBOICTB HAHOMATEPHUATIOB.
Tema 6.
MeTtobl uccaenoBanusg | 23 | 5 | 5| 5| 8 25 2 2 21
KepaMUYEeCKIX MaTEpHUaJIOB.
Hmozo no
‘iooepmame”b”omy MOOYIIO | 110 | 55 | 30 | 32| a8 44| 6 | 6 | 6 | 126
5. METOAWYECKHWE PEKOMEHIALIUU JJIs1 IPOBEJEHUWSA
JEKIIMOHHBIX, MIPAKTUYECKHUX U JIABOPATOPHBIX 3AHATHIA
TeMbl JJeKIIMOHHBIX 3aHATHIH
Ne Konuuecmeo
Hazeanue memut
n/n uacoe
1 |Bgenenue B kypc. 5
2 [MeToapl peHTTEHOCTPYKTYPHOTO aHAIH3a U KOMITBIOTEPHOIH 00paboTKH 6
MTaHHBIX JUJIS KCCIIEAOBaHUS Je(OPMUPOBAHHOTO COCTOSHUS.




3 |[MeTopl OMTyYeHUs U UCCIEAOBAHUS CBOMCTB aMOP(HBIX MAaTEPUAIOB. §)

4 [MeTozpbl UCCIIeJOBaHUS TOHKUX IJICHOK. 5

5 |DKcrepuMeHTaIbHbIE METOIBI JIJISl OLICHUBAHUS CBOMCTB HAHOMATEPUAJIOB. 5

6 [Mertoabl uccnea0BaHNs KEpaMUYECKIUX MaTEPHUATIOB. 5
BCEI'O 32

TeMbl IPAKTHYECKUI 3aHATHHI
o Konuuecmeo
i Ha3zeanue memoi waCos

1 [Meron CensikoBa-Illeppepa 3

2 ['padmyeckuii M aHATUTUYECKUN METOJIBI AIPOKCHUMALIUU

3 [[padwmyecknii u aHaTUTHIECKUN METOIBI MOMEHTOB. 3

4 |CnMHHUHTOBAaHUE PacTBOpA 3

5 |BelpamiiBaHue SMUTAKCUATIbHBIX CIIOEB. 3

6 [MarneTpoHHOE pacnbUIEHHE KEPAMHUYECKONH MUIICHU. 3

7 |BpeMeHHas TepMOMETPHSI. 3

8 [[anpbBaHOMAarHUTHBIE METOBI UCCIICIOBAHMUS 3

9 |OnTHueckass MUKPOCKOITHS 4

10 |Mexanunueckue n3mepenus. MccaenoBanus HOBEPXHOCTH 4
BCEI'O 32

Tembl 1a0OPATOPHBIX 3aHATHI
Ne Konuuecmeo
W Has3zeanue memut wacos

1 [UccnemoBanus mapamMeTpoB HaMpPsKEHHO-Ie()OPMHUPOBAHHOTO COCTOSIHUS 5
HaHoMaTepHranoB. O0padoTKu AUPpPaKTOrpamMM.

2 |BelpammBaHWEe  AUUTAKCHAIBHBIX  CIIOCB  OKCHUIHBIX  IUICHOK  Ha
MOHOKPHUCTAJUNIMYECKON TMOJUIOKKE METOJIOM MAarHeTPOHHOTO paclbUICHUS 5
KepaMUYECKOW MUIIIECHHU.

3 |WccrenoBanusi (U3HYECKUX XaPAKTEPUCTUK HAHOPA3MEPHBIX OKCHIHBIX 5
MJICHOK.

4 |BpemeHHast TEPMOMETPHUS OAHOCIONHBIX TIICHOUYHBIX CTPYKTYP. 5

5 |Onpenenenne OCHOBHBIX NapaMETPOB CTPYKTYphl CILUIABOB METOJOM 5
pEHTreHO 1M (PPAKIIMOHHOTO aHAIIK3A.

6 [[I[puHnunUanpHAas cXema, MNPUHIUN pabOThl M OCHOBHBIE IapaMeTphl
mabopaTOpHON yCTAHOBKU JUIsl MOJY4YEHHs aMOpPQHBIX JIEHT METOA0M 4
CIIMHHUHTOBaHUS pacIjiaBa.

7 |PenTrenorpaduveckuii METO1 ONpEIeICHUs pa3MepPOB HAHOKPHUCTAIIIOB, UX 3
00BEMHOM JTOJU U TJIOTHOCTH.

BCEI'O 32




6. METOAUYECKHUE PEKOMEHJIALUU I1O OPTAHU3ALIUA
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB

Oprasuszanusi CaMOCTOSATEJIbHOI Pad0ThI CTYIEHTOB

Ne Konuuecmeo
i Ha3zeanue memoi waCos
1 [TepmoanexTpoHHas 3MHCCHUS. 7
2 |ABTO31eKTpOHHAs (TI0JIEBAs ) SMUCCHUSI. 7
3 |Auoanslit MeTO U3MEpeHus paboThl BBIXO/A. 7
4  |KaHanupoBaHUE B MOHOKpHCTAJIAX. 7
5 |PentrenoBckas ¢otodnekTpoHHas cuekrpockonus (POIC) 7
6 [Macc-cnekTpomerpusi BropuuHbix HoHOB (MCBU) 7
7 [9nexTponHas oxe-crnekrpockonus (30C). 6
BCEI'O 48

7. NUHANUBUAY AJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)
8. KOHTPOJIBHBIE BOITPOCHI K IPOMEKYTOYHON ATTECTAIUA

1. Meron CensixoBa-1lleppepa.

2. T'paduueckuii 1 aHATUTUYECKUI METO/IBI AMPOKCUMAITIH.
3. T'padudecknii 1 aHATUTUICCKUN METOIBI MOMEHTOB.

4. CHnuHHUHTOBaHUE pacTBOpa.

5. BrIpamuBaHue AMUTAKCHATIBHBIX CIIOEB.

6. MarHeTpoHHOE paclblIeHHEe KepaMHUECKON MUILICHH.

7. BpeMmeHHas TepMOMETpHUSI.

8. TanpBaHOMAarHWTHBIE METO/BI UCCIEIOBAHUS

9. OnTHuecKasi MUKPOCKOTIHSL.

10. Mexanunueckue n3Mepenus. MccneqoBanusi IOBEPXHOCTH

9.  OBPA3EIl MOAYJIBHOT'O KOHTPOJIA
(obpasey eapuanma u kpumepuu oyeHUBAHUSL)

rOY BIIO JIOHEIIKWI HAITMOHAJIbHBIN YHUBEPCUTET»
daxkynpTeT PU3NKO-TEXHUUECKHM

Hanpasnenue noocomosxu.:  28.03.03 Hanomartepuassbl

Ipoghunyv:

Ilpoepamma noocomosxu: oaxanaepuam

Cemecmp 4

Yuebnas oucyunnuna Memoovl ananuza u KOHMPOIA HAHOCMPYKMYPUPOCAHHBIX

mamepuailos u cucmem

MOAYJbHASA KOHTPOJIBHAS PABOTA
BAPUAHT Nel
1. CnuHHUHTOBAaHUE PacTBOPA.
2. Meton Censxosa-Illeppepa.
3. OnTryeckasi MUKPOCKOTIHSL.
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YTBepKIeHO Ha 3aceTaHuH KadeIpbl TEOPETHIESCKON PU3NKU M HAHOTEXHOJIOTHH,
MPOTOKOI Ne OT «__» 20 T

3aBenyrommii kKageapoit
[IpenonaBarens

Kputepunu oneHuBaHus MO1yJbHOT0 KOHTPOJISI

Homep 3a0anusn Koauuecmeo dannoe

3amanue 1 10

3amanue 2 10

3aganue 3 10
Bcezo 30

10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA

Teopemuueckue 60npocwl K IK3ameHy
Ob6nacTp (pyHIaMEHTAIBHOM U NPUKIIAHONW HAYKU U TEXHUKU - HAHOTEXHOJIOTUU
MeTto1bl Hccae10BaHUSI HAHOOOBEKTOB
CBetoanopl BUIMMOTrO JUANI030HA U MOJIYIIPOBOAHUKOBBIN JIa3ep
OnpeneneHust MOHATUS — HAHOTEXHOJIOTUU
CamMoopranusanus HAaHO4aCTULl ¥ CAMOOPTIaHU3YIOIIUECS IPOLECCHI
CTpyKTypHBIE U 3JIEKTPOHHBIE MarnuecKue 4rciia HaHOKJIacTepa
HoBble TexHOIOrMU U (QyHKIIMOHAIBHBIE MaTE€PUaIbI
Hanomarepuaiibl 1 criocoObl UX MOITY4YEHUS
Tumb! ONTOAIEKTPOHHBIX TPUOOPOB

CoNoOA~WNE

10. HanouacTuilbl 1 HAHOOOBEKTHI

11. TIlepuoau3anus TEXHOJOTHUECKUX PEBOITIOLUN

12. WM3myuaTenbHBIE IEPEXO/IBI B IOTYIPOBOTHUKA

13. Hcnonp3oBaHre HAHOOOBEKTOB

14. OrtHomrenune oOIecTBa K HAHOTEXHOJIOTUSIM

15.  Onros3neKTpoHHBIE TPUOOPHI

16. Hcmonp3oBaHMEe HAHOKOMITO3UTOB

17.  CrpyKTypHBIE U 3JEKTPOHHbIE MarMYeCcKHe YHciIa HaHOKIIacTepa

18. CnexTpockomnus

19. TIlIpocTtpaHcTBeHHbIE MacIITaObl 0OBEKTOB COBPEMEHHBIX JIEKTPOHHBIX U )KUBBIX CUCTEM
20. HaHOKOMITO3UTHI

21. VouHO-TIOJIeBas U CKAaHUPYIOLIast MUKPOCKOTIHS

22. HaHOCTpYKTypHUpOBaHHHBIE MaTepHAIIBI

23. HHcTpyMeHTaJbHbBIE CPEJICTBA IS ONIPE/IETICHUsI CBOUCTB U ApaMETPOB HAHOCTPYKTYP
24. Crtpareruu pearn3aiii HAHOITPOU3BOICTBA

25. DOmnupuueckue 3akoHbl ['oprona Mypa

26. HoBble CBOICTBA M XapaKTEPUCTHKH HAHOCTPYKTYPHPOBAHHBIX MaTEPUAIOB
27. Hanouactunsl ¢ I'IIK pemerkoit

28. HaHOTEXHOJOTHH B DJIEKTPOHHKE

29. Pas3BuTHe HaHOHAYKU U HaHOTexHONorui B XXI Beke

30. IlpuMeHeHHWE HAHOMATEPHUATIOB

31. KBaHTOBas TOYKa M KBaHTOBas sMa

32. Kpynneimme noTpedUTeNN TOBApOB HAHOPHIHKA
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33.  OcHOBHBIE KJIaCChl HAHOOOBEKTOB
34. Ilpumepbl HAaHOMATEPUAIOB
35. HaHOTeXHOJOTHHU B HCKYCCTBE.

IOy BIIO «JIOHEIIKUI HAIIMOHAJIbHBIN YHUBEPCUTET»
dakynbTeT PU3UKO-TEXHUUECKHI

Hanpasnenue noocomosxu:
Ilpogpunn:

Ilpoepamma noocomosxu:
Cemecmp

Yuebnas oucuuniuna
MaTepUaIoB U CHCTEM

28.03.03 HanomaTepuaibl
O0akajiaBpuat

4
MeTtoabl aHAJIM3a U KOHTPOJISI HAHOCTPYKTYPHPOBAHHBIX

BUJIET Nel

1. Hanomarepuaibl ¥ CIIOCOOBI MX ITOJTYUCHUS
2. Hanouactunsr ¢ I'TIK permerkoii
3. OnTosneKTpoHHbIE TPUOOPHI

YTBepKIeHO Ha 3acelaHuu Kadeapsl TEOpeTHUecKOoi (PU3MKH U HAHOTEXHOJIOTHiA,
OT « »

MPOTOKOI Ne

3aBenyromuii kadeapoit

DK3amMeHaTop

20 1.

Kpumepuu OUeHUBAHUA IK3AMEHA

Homep 3a0anusn

Konuuecmeo 6annoe

3aganue 1 15

3aganue 2 15

3aganue 3 20
Bceero 50 6ans10B

11. KPUTEPUU OLIEHUBAHUA

ITo xypcy «MeTonbl aHanu3a U KOHTPOJISL HAHOCTPYKTYPUPOBAHHBIX MATEPHAIOB U CUCTEM
MIPEANOIAracTCs IMPOBEICHUE IPOMEKYTOUHOM aTTECTallid B BHJIE MOAYJIBHOIO KOHTPOJI,
BBIMIOJITHEHUE HWHAUBUAYAIbHONM paboThl W DJK3aMeHa. ODK3aMEH CAAT CTYIEHThl C LENbI0
MTOBBIIICHNS PEUTHHTIA.

Pacnpeoenenue 6annoe, Komopwle Mo2ym noay4untb CnyoeHmaol
6 npoyecce u3y4eHus OUCYUNIUHbL

OprannzanmoHHO CPC Bcero
yueoHasi pabora NuauBuayansHas | MoayJIbHbIH KOHTPOJIb
CTyeHTa paGoTa
max 10 6amioB max 10 6amioB max 30 100
0aoB

HlIxana coomeemcmeus 64171086 HAUUOHATIbHOU UIKATlE
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Onenka Onenka no OneHka 110 rocy1apcTBeHHO IKaJe Ounenka no
no mxkase | 100-6anabHoi (3x3ameH, Tu¢epeHIMPOBAHHBII 3a4eT) rocyJ1apcTBeHHOM’
ECTS HIKaJIe mKaJje (3a4er)
A 90-100 5 (OTIIM4HO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xopo1io) 3a4TEHO
D 70-74 3 (y10BJIETBOPUTEIHHO) 3a4TE€HO
E 60-69 3 (YIOBJIIETBOPUTEIBHO) 3a4TEHO
FX 35-59 2 (HeYIOBJIETBOPUTEIHLHO) HE 3aUTCHO

C BO3MO)KHOCTBIO ITOBTOPHOM Cllauu
F 0-34 2 (HeyIOBJIETBOPHUTEIHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH ClIa4y¥l PHU YCIOBUU
00s3aTeNIbHOr0 Ha0opa JOMOJIHUTENBHBIX OAJIOB

12. MATEPUAJIBHO-TEXHHUYECKOE OBECIHEYEHHUE YYEBHOI'O ITPOLECCA

JIeKUMOHHbBIE W MPAKTUYECKUE 3aHSITHUSI MO AMCLUUIUIMHE «MeToAbl aHaau3a U KOHTPOJIS
HaHOCTPYKTYPHUPOBAaHHBIX MaTEpUANIOB M CHUCTEM» HPOBOJUTCA B yuyeOHOI snaboparopun Ne016
«®Pu3nKa MNOIYIPOBOAHUKOBY. JlabopaTopusi oOcHalleHa KOMIUIEKTOM y4yeOHoW mebenu Ha 18
HOCAJ0YHbIX MeCT, (uoMacTepHO JOcKOoH, 1 HOYTOyK ¢ JIMIIEH3MOHHBIM IPOTrPAMMHBIM
oOecrnieueHrneM, 10CTynoM K cetu MHtepHeT, 1 MyabTUMEIUHHBIN IpOeKTop, 1 SKpaH NMEepeHOCHOMH,
1 BakyymubIil yHuBepcanbHblii noct -2K, 1 @opBakyymusbiii Hacoc, 1 Cnektpomerp CM - 4A. B
yueOHOM J5aboparopuu «INeKTpoHHOM Mukpockornum» Ne313, o0opyaoBaHHOW KOMILIEKTOM
yueOHOIl Mebenn Ha 6 1MocaJOYHbIX MECT, KOMIUIEKT pabodero Mecra npernojaBaTens, 1 HOYTOyK ¢
JUIEH3UOHHBIM IPOrpaMMHBIM oOecredeHueM, IocTynoM K cetu MHtepHer, 1 DineKkTpoHHBIM
MHUKpOCKOIl BakyyMHbIi-100JIM, 1 Mukpockon Meramiorpadpuueckuii-7, 1 Bakyymmerp
MOHM3AIMOHHO-TepMonapHbIii-2All, 1BakyyMHbIil yHUBEpCaIbHBIH OCT-4.

CamocrosTenbHas pa0oTa CTYJEHTOB MPOXOAUT B YHTAJIbHOM 3aj€  CIPAaBOYHO-
oubmmorpaduueckoit uHPopMannoHHo padoTel (aym. Ne 102: r. [omenk, mp. ['ypoma, 6),
MOMEIIEHNE OCHAIEHO KOMIUIEKTOM y4yeOHOM MeOenu Ha 23 mocalouHbIX MecTa, KOMIBIOTEP B
komruiekTe (1 mmT); B 3ame snexkrpoHHOoN wHpopmammu (onernk, mp. ['ypoma, 6, Ne 104-a.).
[ToMemienue ocCHaIIEHO KOMIUIEKTOM y4yeOHOW meOenu Ha 40 MOcCajouHBIX MECT, KOMIBIOTED B
KOMIUIEKTE (6 1IT);

WupuBuayanbHble W TPYNONOBBIE  KOHCYJIbTAllMM — CTYAEHTaM  JUId  HpPOBEIEHUS
CaMOCTOSITENIbHOM paboThl NMPEAOCTaBISIOTCS B KaOuMHETe Kadenpsl TeopeTHYecKol (U3MKH U
HaHOTEXHOJIOTHM, YKOMIIJICKTOBAaHHOM KOMIUJIEKTOM MeOenu Ha 12 1ocaJoyHbIX MeEcCT,
OCHAIIIEHHOM KOMIIbIOTEpPOM B KoMIuIeKkTe (1 IIT.), MPUHTEPOM, CKAHEPOM, PACIOJIOKEHHOM I10
aapecy r. [loneuxk, np. Tearpanphslii 13, ayn. 256.

13.  PEKOMEH/JOBAHHAS JIUTEPATYPA

Koa-Bo Haan4ue
Ne IK3EMILIAAPOB | JJIEKTPOHHOM
HaumenoBanue
n/n B OubJmoTeke BEpPCHHU B
JonHY €)e
OcHognaa numepamypa
1. Pymstnue B.B. MeToapl TMarHOCTUKY M aHAJIW3a MUKPO-
U HAHOCHUCTeM [DJeKTpoHHBIM pecypc]:  y4deOHO- +
Meroandeckoe mocobue / B.B.PymsHner — Jlonerk
JlouHY, 2019. — Dnexrponnsle nanusle (1 daiin)
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2. Hanomarepuanbl, HAHOMOKPBHITHUS, HAHOTEXHOJIOTHUH:
[yae6. mocodbue] / [H. A. Azapenkos, B. M. bepecnes, A.
M. Tlorpebusik u np.]; XapbkoBckuid Hal. yH-T uM. B. H. 1
Kapazuna. — XapekoB : XHY um. B. H. Kapaszuna, 2009.
—209 c.

3. MunocnaBckuii  A.I'.  KoHCHekT Jekiuid 1o Kypey
«OCHOBBI TIPOIIECCOB MHUKPO- M HAHOTEXHOJIOTHI». — 2
Honenk: JouHY, 2018. — 246 c.

4. Tepexo C. B. ®usuka HaHOOOBEKTOB: [ydeOHOE
nocobue] / C. B. Tepexor, B. H. Baproxun; 'OY BIIO 1 +
«louHY» - Honenxk: JonHY, 2013. — 418 c.

Jlonoanumensnasn numepamypa

o. l'onoBun 1O. W. Beenenwe B HaHOTEXHUKY. — M.:
Mamunoctpoenue, 2007. — 493 c.

6. Tepexos C. B. BapuannoHHble NpUHIUIBI KJIACCUUECKOM
mexanukn / C. B. Tepexos, B. H. Baproxun, A. T.
[Terpenko; T'OY BIIO "JloHeukuit HaMOHAIBHBIN
YHUBEPCUTET", PU3HKO-TEXHUYECKUI dakynbTer,
Kadenpa teopernueckoil GU3NKM W HAHOTEXHOJOTHMA. —
Honeuk: 'OY BIIO "onHVY", 2018. — 52 c.

7. HanotexHomornn W crenuanbHbIEe MaTepUaNbl: y4eO.
nocobue i CTYACHTOB BY30B, OOYYarOIIMXCS IO
HanpasieHuto noarotoBku 140140 - Texn. ¢usuka / 1O.
I1. Connues, E. U. Ilpsaxun, C. A. Bonorxkxanuna, A. II.
[lerkoBa ; moxm pea. FO. II. ConnmeBa. - CaHkr-
[TetepOypr: Xumuzaar, 2009. — 334, [1] c.

8. Hanorexnonorun: az0yka ans Bcex / H. C. AGpamuyk, C.
M. Aspomenko, A. H. bapanos u ap.; nox pexn. 0. [l
TpetpsikoBa. - 2-¢ u3n. — MockBa: @uzmatiut, 2009. —
365 c.

14. UH®OPMAILIMOHHBIE PECYPCBI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udaunorexku JouHY.
http://library.donnu-support ru/catalog/scriptsiwek2 exe/mb - SrekrporHsIii karanor JJotHY

15. MMPOI'PAMMHOE OBECIHEYEHUE
1. Windows 7 PRO (koprnioparusHas smtiensus JJOHHY Ne 46484614);,
2. Microsoft Office (kopnoparusnas nuuensus JJOHHY nuuensus Ne 46472919);
3. Microsoft Visual Studio (yinnensust nporpammsl DreamSpark /1151 BBICIINX yueOHBIX 3aBEICHH);
4. JIuuensuu GPL, Apache, BSD st cBoGogHOrO iporpamMmuoro obecneuenusi: FreeLab, Scilab,
Free Pascal, AutuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PaGouast mporpamMma paccMOTpeHa ¥ IepeyTBEp)KAE€HAa Ha 3aceJaHnu  Kadeapsl
TEOPETUYECKON (PU3UKU U HAHOTEXHOJIOTHH ¢ M3MEHEHUsAIMH (0e3 u3mMeHenuil) Ha 20 rof.

13 2

ITporoxoi Ne oT 20 1.

3aBenyrouuii kadeapoit



http://donnu.ru/
http://library.donnu.ru/
http://library.donnu-support.ru/catalog/scripts/wek2.exe/mb
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PabGowas mnporpaMMa paccMOTpeHa M TepeyTBEpXKAE€HAa Ha 3acelaHuu  Kadeapsl
TEOPETHYECKOM (PU3UKM M HAHOTEXHOJIOTHI C M3MEeHEeHUsIMU (0e3 n3MeHeHuit) Ha 20 roj.

[IpoTokon Ne or“ _” 20 1.

3aBenyromuii kadeapoit




