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1. Beeaenne

['maBHOUW 11€7BI0 TPOQIIIBHOTO HSK3aMEHA IO HAMPABICHUIO IOATOTOBKH
SIBIISIETCS OTIPEIeNICHNE MPAKTUICCKON U TEOPETUIECKON TOTOBHOCTH BBIITYCKHUKA-
OakayiaBpa/crienaiucTa K NPOAODKCHHIO OOY4YeHHsI B Marucrparype Iio
Hanpasienuto  28.04.03  Hanomarepmansl  (Marucrtepckas  mporpamma:
HanomaTepuasiel ¥ HAHOTEXHOJIOTMH). 3afadyeid NpoPUIBLHOTO H3K3aMEHa 110
HaIPaBJICHUIO TOJATOTOBKH SIBIISCTCS BBISBICHUE YpPOBHS OOMmIeH ¢u3ndeckon
KyJIbTYpPhl a0UTYpPUEHTOB, TIOCTYMAIOIINX B MAarucTpaTypy, KOHTPOJb 3HAHHUHA 10
BceM (GyHIaAMEHTAIBHBIM (U3MUECCKUM TUCIUIIIMHAM, KOTOpPBIE 00ECIeYHBAIOT
COJICP)KATEIbHBI  KOMIIOHEHT TOJATOTOBKMA BBIMMYCKHHKA K  IPOJOJKCHHIO
oOydyenus B wmaructparype 1o HampaBienutro 28.04.03 Hanomarepuansl
(Marucrepckass mporpamma: Hanomarepwansl u  Ha”orexHosoruu). K
npoQUIBHOMY »HK3aMEHy IO HAalpaBJICHUIO MOJATOTOBKU JOMYCKAalOTCA JIMIIa,
UMEIOINe JUIJIOM OakajaBpa wuiaM crnenuanucta. [Iporpamma mpoduibHOTO
’K3aMeHa B Maructparypy 1o Hanparneamio 28.04.03 Hanmomarepuaisl
(Marucrtepckasi mporpamma: HaHomarepuanabl ¥ HaHOTEXHOJOTHH) HWHTETPUPYET
nporpaMmbel  (QyHIAMEHTAIBHBIX  KypcoB  «OCHOBBI  KpHUCTALIOTpaQum,
«/IudpakionHpie METONBl HCCIENOBaHUS BellecTBa», «OCHOBBI MPOIECCOB
MUKpPO- ¥ HaHOTEXHOJOruk», «Martepuanbl U METOAbl HAHOTEXHOJOTHII.
[Iporpamma cofepKUT MOHATHUS, (PAKTHI, KOTOPBIE JOJIKEH 3HATH AOUTYPUEHT IS
BBITIOJTHCHUS PAKTHUECKUX 3aTaHUH, CITUCOK JTIUTEPATYPHI.

2. O0beM TpeGoOBaHMI JIS1 MOCTYHAKIINX
Ha HanpaBJieHHe noaAroroBku 28.04.03 HanomatepuaJbl
(Marucrepckast nporpamma: Hanomarepuasibl 1 HAHOTEXHOJIOTHH)

OCHOBBI ITPOIIECCOB MUKPO- U HAHOTEXHOJIOI' U

1.Marepuansl HHTETPATBHBIX CXEM.

2.®u3nyuecKrue OCHOBBI TEXHOJOTUH MOJYYEHUSI TOHKUX IJICHOK.
3.TexHonoruu nNOITy4eHUs] TOHKUX TJICHOK.

4 .I1nanapHas TEXHOJOTHUSI MOJYYEHUSI TOHKUX IUICHOK.

5. Ilepexoa OT MUKPOTEXHOJIOTUH K HAHOTEXHOJIOTHH.

OCHOBbBI KPUCTAJIVIOTPA®UN

1.I'eomeTpuueckast kpuctayorpadus.
2.Kpucramioxumusi.
3.JdedexTsl B KpHUcTaIax.



4 MexaHU4yecKUe CBOMCTBA KPUCTAJIOB.
5.MeToibl uccaenoBaHus CTPYKTYPHBIX XapaKTEPUCTUK KPUCTAIIOB.

TN ®PAKIIMOHHBIE METO,IbI HCCJIEJOBAHUS BEIIECTBA

1.du3nka peHTT€HOBCKUX JIyYEH.

2. Tudpaxius peHTT€HOBCKHX JIy4el Ha aTOMe, pelIeTKe.

3.PEeHTreHOBCKME METOBI HCCIIENOBAHUS MOHOKPUCTAIIIIOB U ITOJIMKPUCTAJIIOB.
4. Homorpammel beepctpemma u @pusensa-Punna.

5.2nexkTponorpadus U HeUTpoHOrpadusi.

MATEPHUAJIBI U METO/Ibl HAHOTEXHOJIOT U1

1.ITonsATHE 0 HAaHOMAaTepuaiax, KiacCu(puKauus Uux, THIbI CTPYKTYP.

2.OCHOBHBIC TEXHOJIOTHHM TIOJYYCHUS HAHOMATEPHAIOB  (METOJ MOIyYCHHS
HAHOTIOPOIIKOB U U3ENIHS U3 HUX).

3. TexHonoruss IMOJlyY€HUST HAHOMATEpUaJOB HA OCHOBE (U3MUECKUX U
XUMUYECKUX METOJIUK.

4.®dynnepensl, QpynnepuTsl, HAHOTPYOKH.

3. Ilopsanok npoBeieHUs 1 KPUTEPUU OLIEHUBAHUS

[IpodunbHbIA dK3aMEH MO HANPABJICHUIO MOJATOTOBKH MPOBOAUTCS B OJHMH
sTan B (popMe MUCBMEHHOIO 3K3aMEHa, 1Mo OmiieTaMm. DK3aMEHallMOHHbIE 3aaHus
JOJDKHBI  OBITh  BBINOJHEHbI B TeueHne 120 muHyT. OTBEeT aOUTypueHTa
paccMaTpUBaeTCsd JK3aMEHAIMOHHOM KOMHCCHEW M OLICHMBACTCA Ha 3aKPBITOM
3acelaHnu Mo cTo OayibHOW mikanme. buner cocrouT u3 aByx uactei. [lepBas
4acTh COAEPKUAT JBAa TEOPETHYECKUX BoIpoca. Bropas (mpakTudeckas) 4acThb
COJEPKUT 3aJjaHKe, TPEOYIOIIEro pa3BEPHYTOrO OTBETA, MOSCHEHUS UCCIIEIOBAHMS
CUTyalWH{, BBIIIOJHEHHUS PACUYETOB WIM NPUMEHEHUS JPYTUX MPAKTUYECKHUX
HAaBBIKOB.

Kaxxaplii mpaBUiIbHBIN OTBET HA BOIIPOC U3 MEPBOM YacTH oleHuBaeTcs ot ()
10 30 6aJI0B MO CIAEAYIONTUM KaTErOPUSsIM.

bauter Kputepun onieHnBanus

OTBeET, B KOTOPOM JIOMYIICHBI TPyOble OMMOKH MPH U3JI0KECHUN
0-10 TeopeTHuYecKoro Mmarepuana. [lpu oTcyTcTBUM OTBETa
BbIcTaBisieTcs 0 Oanios.




11-20

HCILOCTaTOIIHO JIOTUYHBIN UM 00OCHOBAHHBIM OTBET HA BOIIPOC,
C HCCYIICCTBCHHBIMU omrOKaMU B U3JI0KEHUHU Matcpualia.

21-30

[TonHbIN, Y€TKUM, TOTUYHBINA 1 0O0CHOBAHHBIM OTBET HA BOIIPOC
oneHuBaetcs B 30 6anoB. O1eHka MOXKET OBITH CHIDKEHA 32
HETOYHOCTH B (DOPMYITHMPOBKAX

KasxipIit OTBET Ha BOIIPOCHI U3 BTOPOM (MMPAaKTHUECKOW) YaCTH OIEHUBACTCS
ot 0 10 40 6aI0B MO CIACAYIONTUM KPUTEPHUSIM:

banner Kputepun onieHuBaHMs
OTBeT, B KOTOPOM JOIYIICHBI TPYObIe OMIMOKHU TPH U3JI0KECHUN

0-10 TEOPETUUYECKOr0 MaTepHuasa WIM B IPAKTHUECKUX pacuéTax.
[Ipu oTcyTcTBUM OTBETa BhICTaBIseTCs () OasIOB.

11-20 Hemnonnblit 0TBET, OTBET 6€3 YETKOTO yKa3aHUs MPUYUH U
CJICICTBUM, C OITMOKAMH B U3JIOKEHUH MaTepHaia WIH
MPaKTHYECKUX pacyeTax.

21-30 ITonHBIN, HO HEIOCTATOYHO JIOTUYHBIA UM 00OOCHOBAHHBII
OTBET Ha BOIPOC, C HECYIIECTBEHHBIMH OITMOKAMU B
M3JIOKEHUH MaTepHaiia M MPaKTHYECKUX pacueTax.
[TonHbIN, 4€TKUMN, TOTUYHBIN U 00OOCHOBAHHBIN OTBET HA BOIMIPOC

31-40

oneHuBaetcsa B 40 0aoB. O1ieHKa MOXKET OBITH CHIDKEHA 3a
HETOYHOCTH B (DOPMYJIMPOBKAX U BHIYUCIICHUSX.

Takum 00pa3oM, MakCUMaJIbHOE KOJUYECTBO Oa/sIOB 3a BBHITIOJIHEHUE

nepBor yactu 3adaHus coctapisieT 60 OamioB, 3a BBIMOJHEHHE BTOPOM YacTH

3amanust — 40 OammoB. CiemoBaTelIbHO, MAaKCHMaJbHOE KOJIMYECTBO OalJIOB,

MOJIYYCHHBIX Ha BCTYMHUTEILHOM UcCTbITaHnH, cocTaBisieT 100 6anos.

CoOOTBETCTBEHHO, IO HI)KE MPUBEIECHHONW CXEME OCYIIECTBIISIETCS MEPEBO
0aJI0B B MATHOAIUIBHYIO CUCTEMY:

100-6ajs1bHas HmIKaJa S-0a/uIbHAs IKAJIA
0-59 «2» (HEeyIOBJIETBOPUTEIIHHO)
60-74 «3» (YIOBJIETBOPUTEIILHO)
75-89 «4» (x0poIto)
90-100 «5» (OTIMYHO)




[Ipumeuanue. Jluma, monyuuBmue 0-59 Oamna (mo 100-0anpHOM IMIKane) CUYUTAIOTCS
MOJTYYHMBIIIUMHE OIICHKY «HEYIOBIETBOPHTEIHHO.

JlomyckaeTcsi NCIOJIb30BAHUE TOJIBKO IIAPUKOBOW PYYKM C MACTOM CUHETO
neera. OOs3aTenbHO  (PUKCHpPYETCSl HOMEpP BapuaHTa Ha IEPBOM  JIUCTE
nUuChbMEHHOU pa®oThl. Hukakue muIIHUE MOMETKH Ha JIMCTE MHUCbMEHHON paboThI
HE JOITyCKAKOTCS.

4, O0pa3en 3K3aMeHAIIMOHHOT0 OujIeTa

YTBEPXJIEHO:

Ha 3aceaHny Y4eHoro coBeTa

(PM3UKO-TEXHIUYECKOTO (PaKyIbTeTa

nporokon Ne 6 ot 19.02.2021 r

[Ipencenarens YueHOro coBeTa
A.1O. Cobko

I'OY BIIO «/loHenkunii HAMOHAJIbHBIN YHUBEPCHTET»
DU3NKO-TeXHUYEeCKUM PaKyJIbTeT

[TpodunsHEIi S5K3aMeH 0 HAINIPABJIEHUIO MIOATI'OTOBKHA

OO6pa3oBarenpHasl IporpaMma MarucTparypa

®dopma o0yueHus ovHasi

HampaBneHue moaroToBKu: 28.04.03 HanomaTepuaJbl

Marwucrepckas rnporpamma HanomaTtepuajbl 1 HAHOTEXHOJIOT UM
BUJIET Nel

1. MexaHuueckue CBOMCTBAa KPUCTAIIOB.
2. TexHonoruu moiay4eHUsi TOHKUX TUICHOK.

[IpakTrueckoe 3aganue

Onummure IIPUHIMII ,HGIZCTBPI&I IMPOCBCYNBAIOIICTO 3JICKTPOHHOI'O MUKPOCKOIIA U
MECTOABI IIOATOTOBKH 00BEKTOB JJIA UCCIICAOBAHMA HAHOYACTHII.

[Ipencenarens [IpuémHuoit komuccun C. B. becnanoBa

[Ipencenarens 3K3aMEHAIMOHHOW KOMHCCUU A. 10. Co0Oxo

T'on mocrymnenns 2021
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5. Ciucok pekoMeH/10BAHHOI JINTEPATyPhI

['yce A. U. Hanomartepuanbl, HAaHOCTPYKTYphl, HaHoTexHosoruu / A. WU.
['yces. - U3n. 2-e. - Mocksa :@usmatiut, 2009. - 414 c.
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AzapenkoB, B. M. bepecnes, A. JI. [Torpe6usk u ap.] ; XapbKOBCKUN HAIl. YH-
T uM. B. H. Kapasuna. - XaprskoB : XHY um. B. H. Kapazuna, 2009. - 209 c.
TepexoB C. B. ®uzuka HaHOOOBEKTOB : [yueOHOe mocodue] / C. B. Tepexos,
B. H. Baptoxun ; I'OY BIIO «/louHY» - loneuk : JonHY, 2013. - 418 c.
Munocnasckuii A.I'. KoHcnekT aekuuii no Kkypcy «OCHOBBI POLIECCOB MUKPO-
1 Ha"HoTexHosorui». — Joneuk: JlonHY, 2018. -246 c.
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M.: ®usmatrus, 2000. — 234 c.

[Tyn Y. Harorexuosoruu / Y. ITyn, ®.Oysnc — M.: Texnocdepa, 2005. — 336 c.
Pymsannes B. B. Meroael IMarHOCTMKM W aHaivW3a MHUKPO W HAHOCHUCTEM
[DneKTpoHHBIN pecypc] : yuebHoe nocobue / B. B. Pymsanues, 0. A. Tlanansu
; [OY BIIO "loneukunii HalmoHanbHbI yHUBEpcUTET' . - JloHeuk : JonHY,
2020. - DnexTpoHHBIE TEKCTOBBIC naHHbIe (1 dhaiin).

Munocnasckuii A. I'. KoHcnekt nekuuid mo Kypcy ''MarepuanoBeleHue,
TEXHOJIOTUSI KOHCTPYKIHMOHHBIX MarepuanoB" / A. I'. Munocnasckuit ; TOY
BIIO "Jlonenkuii HarmoHanbHbIM yHUBEpcuTeT". - Jlonenk : JJouHY, 2016. -
340 c.

PymsnueB B. B. CoBpemMeHHBbIE HAaHOTEXHOJOTHHU [DJIEKTPOHHBIM pecypc| :
yaebHoe mocooue / B. B. Pymsanes, A. I'. Iletpenxko, FO. A. Tlanansan ; TOY
BIIO "lonenkwuit HannoHaneHbld yHHUBEpCUTET'. - JloHeuk : JJonHY, 2020. -
DNeKTpOHHBIE TEKCTOBBIE NaHHbIe (1 ¢aiin).

Pymsnnes B. B. Hanodoronuka [DnekTpoHHBIN pecypce] : yueOHoe nocodue /
B. B. Pymsanues, 0. A. [Tamaasu ; ['OY BIIO "/loHenknii HallMOHAJIbHBINI
yHuBepcuteT", dusznko-texHuueckuit ¢akynbteT, Kadenpa Teopernueckoi
¢bu3ukn u HaHotexHojorui. - Jlomeuk : JlonHY, 2020. - DnexTpoHHbIE
TEeKCTOBbIE AaHHBIC (1 daitn).

Nanunpin H. T1. Pazmepnbie 3¢ hekThl B HAHOKPUCTATUTMUECKUX MaTepHraliax
[DneKTpOoHHBIN pecypc| : Al CTYAEHTOB, aCIUPAHTOB, CIEHUATU3UPYIOIINXCS
no HampasieHuto moAaroroBku 030402 «dpusnka» M CHENUATUCTOB B 00JACTH
GU3MKKM ~ KOHJACHCHUPOBAHHBIX  Cpell,  TEOpeTHYeCKor  (U3UKA |
HanorexHonoruit. / H. I1. UBanunsin, C. B. Tepexos, B. M. IOpuenko ; TOY
BIIO "/loHeukuii HalMOHAJIBHBI YHUBEPCHUTET', {OUINKO-TEXHUYECKUI1
dakynbreT,Kadenpa reopernueckoil pu3Mku M HAHOTEXHOJIOTHH. - JloHEeUK :
HouHY, 2019. - DnexTpoHHbIe TeKCTOBBIC NaHHbIC (1 dhaiin).

FOpuenko B. M. Camoopranuzaiusi B HaHOCUCTEMax U (DpaKTaIbHbBINA aHAIIN3
[D5eKTpOoHHBIN pecypc] : yuebHo-MeToanueckoe nocobue / B. M. FOpuenko,
C. B. Tepexos, H. II. MBanuupia ; ['OY BIIO "[JoHeukuil HalMOHAIbHBINI
yHuBepcuteT' . - Jlonenk : JlonHY, 2019. - DnexkTpoHHBIE TEKCTOBBIE JAHHBIE

(1 daitin).



13. HoBble MarHWTHBIE, ONTHYECKHE U CBEPXIPOBOAUMBIC HAHOMATEPHUAJIBI
[DnexkTpoHHBIN pecypc] : yueOHO-MeToandeckoe nmocobue / B. M. HOpuenko,
C. B. Tepexos, H. II. UBanuupiH, T. H. Menbauk ; I'OY BIIO "loneuxuii
HalMoHanbHbIM yHUBepcuTeT". - Jlonenk : JonHY, 2019. - DnektpoHHbIE
TeKCTOBbIE JaHHBIC (1 daitn).

14. Tletpenko A. I'. MeToasl wHcclieOBaHUST HAaHOMATEPHAIIOB [DIEKTPOHHBIM
pecypc] : yuebHO-meToauyeckoe mocobue / A. I'. Ilerpenko ; I'OY BIIO
"loneukuit HanuoHanbHbIM yHuBepcuter'. - Jlonenk : JlouHY, 2019. -
DJeKTpOHHBIE TEKCTOBBIE AaHHbIE (1 daiin).

15. MetnoB JI. C. CoBpeMeHHbIE (PYHKIIMOHAIbHBIE MaTepualbl [DJIEKTPOHHBIN
pecypc] : yuebHo-metonuueckoe mocodbue / JI. C. Metnos, A. I'. [lerperko ;
I'OY BIIO "JloHeukuil HaLMOHAJIBHBIM yHUBEpPCUTET", DU3UKO-TEXHUUYECKUI
dakynbreT, Kadenpa teopernueckoil (pU3MKU U HAHOTEXHOJOTUHU. - JIOHEIK :
HouHY, 2020. - DnexkTpoHHbIe TEKCTOBBIE JaHHbIe (1 daiin).

NudopmanuoHHbie pecypesl

1 http://donnu.ru/ — caiit JlouHY.

2 http://library.donnu.ru/ — caiit oubaunorexu JouHY.
3 http://elibrary.ru — Hayunas 6ubaHOTEKA.

4 http://mondnr.ru/ — MOH JHP.
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