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PABO‘IAH HPOI‘PAMMA AUCHUTIIMHBI

MATEPHAJIBI U METOJAbI HAHOTEXHOJIOT I

VYKpynHeHHas rpyIina HarnpaBIeHHi 28.00.00 HanoTexHOMOTHY M HAHOMATEPHAIIHI
IO/ATOTOBKH

IIporpamma BeIcIIEro 06pa3zoBaHus I[Iporpamma GakanaBpuara

Hanpasnenue noAroToBku 28.03.03 Hanomarepuaisi

IIpodune moaroToBKH Hanomarepuaisr

KBanmudukanus bakanasp

®opma obyyenus Ounas

Pabouyas nporpamMma ajaniTupoBaHa sl JIMIL
C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3[J0POBbSl U HHBAJIH/IOB

Honeuk 2024



PaGouast mporpamMma JMCHHMILTHHEL «MaTepHaibl H METOAbl HAHOTEXHOJIOTHID) Ui
oGyuaromuxcs 1o Hanpasiennio noxrotosku 28.03.03 Hanomarepuaisl (TIpoduyie MOATOTOBKH:
HanomaTepuansl), cocTaBieHa Ha  ocHOBaHMH  QeepabHOrO  roCy/apCTBEHHOrO
06pa3oBaTeNbHOTO CTaH#apra Bhicmero obpasoBanusi — OakanaBpuaT IO HAIPABICHHIO
noarotosku 28.03.03 HaHoMaTepHasl, yTBEpKICHHOTO PHKa30M MHHHCTEPCTBA 0Gpa30OBaHU
u Hayku Poccuiickoii ®enepauun ot 22 centsiops 2017 r. Ne 968 (c u3m. u non.), [Topsaaka
OpraHu3alM¥ ¥ OCYIIECTBJIECHHA 00pa3oBaTENbHOH JEATENBHOCTH 10 obpa3oBaTeIbHBIM
IporpaMMam BhICIIEro 0Gpa3oBaHms — MporpaMmam OakanaBpuara, porpaMMam CrelHaInTera,
MporpaMMaM MarucCTpaTyphl, YTBEPKIEHHOTO NpHKa3soM MHHHCTEpCTBA HAKH H BBICIIEIO
obpasosanns Poccuiickoit @enepauun. ot -06 ampens 2021 r. Ne 245 (¢ u3M. H IoIL.), B
COOTBETCTBHH ¢ Y4eOHBIM ILIaHOM, YTBepXKACHHBIM YuenbiM coetom ®I'BOY BO «loul'Y»
Juist Habopa 2024 roza.

Pa3paborunk: ‘¢

3aB.Kaepoii TeopeTHyeckoi GpusuKu

¥ HAHOTEXHOJIOTHiA, /

JIOKT. (u3.-MaT. HayK, mpod. A.T. [lerpenxo

PaGouas mporpamMma ofo0peHa Ha 3acefaHMM KaQeapsl TEOPETHYECKOH ¢u3uKu H

HAHOTEXHOJIOTHH.
ITporokon ot 26.03.2024 r. Ne 16

3asenyrommii kadeapoit / A.T. Tlerpenko
COI'JTACOBAHO:

Jlexkan QU3UKO-TEXHHYECKOTO paKynbTeTa / C.A. ®omenko
28.03.2024 r.

VueGHO-MeTOIUYEeCKas KOMUCCHS (PH3HKO-TEXHHYECKOTo (aKyIbTe1d

ITporokoin ot 27.03.2024 1. Ne 2

[Ipencenarens B. H. Kotenko
PykoBoUTEIH OCHOBHOM IPO(ECCHOHAIBHOM ,

06pa3oBaTeIbHOM IIPOrPaMMBI,

1-p Gu3s.-mat. HayK, npod.

' A.T. Ilerpenxo
26.03.2024 r. 4



3

1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBAECTCS U3yUEHHE JAHHOM:

JTMCLUUIUIMHBL TIporpamMMmbl OakanaBpuaTta: MaTeMaTHUeCKui aHanu3, AHaIWTHYeCKas
reoMeTpusi U JMHeHHas anredpa, MexaHuka M MoJeKyJsipHas ¢u3uka, Merolpl aHalu3a U
KOHTPOJISI HAHOCTPYKTYPUPOBAaHHBIX MaTEPUAJIOB U CUCTEM.

1.2. JlucuuiuimHbl, KypcoBble pabOThl U NPAKTUKHU, JUIsI KOTOPBIX OCBOEHHE JaHHOMH
JUCLIUTUTMHBI HE00XO0AUMO KaK MpeIIeCTBYOIEE!

[Ipon3BoacTBEHHASA: IPEIANIUIOMHAs IPAKTHKA.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTUKa

HaumenoBanue nokasarens 3HavYeHHE MOoKa3aTess
HasBanue oO6pazoBaTenbHON MTPOrpaMMBbl 28.03.03 Hanomarepuansi (IIpoduis
noarotoBku: Hanomarepuansl)
[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.5.M3.18 Marepuaibl 1 METOIbI
y4€OHBIM TIJIAHOM HAHOTEXHOJIOTUHN
Yacth 00pa3oBaTeNbHOM MPOrpaMMbl bazoBas yacTh
KonuuectBo 3a4eTHBIX €MUHUL / BCETO 4acOB 3,5/126

2.2. Pacnpenenenue 4acoB 1o opmam u nepuoaam o0y4eHus

OO0r111ee KOIMYECTBO YaCOB
o
o | E CaMoCTOs-
dopma g 3 o
= nekuu- | mabopa- | MpakTU- | TEIbHOM ®opma
o0yueHus 2 2 BCEro
8 | OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJIb
OuHas 4 8 20 — 40 66 126 9K3aMeH

3. HEJN JUCHUTTJIMHBI

er’IyﬁJ’ICHH&H IMOATOTOBKA IO TCOPECTUYCCKUM U IPHUKIIAJHBIM BOIIPOCAM I10 MaTCpUaiaM
1 METOJaM HaHOTECXHOJIOTHH.

4. KOMITETEHIIMM OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEBI, X UH/IUKATOPBI
N INTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

Komnerenmumn WHnukaTopel Pesynbrarel 00yueHus
OIIK-1. OIIK-1.49. OIIK-1.49.1. 3HaeT OCHOBHBIE ITOHSITHS,
Crnioco0eH periarhb Hcnonbe3yeT 3HaHUS | KIACCH(PUKAIIUIO U CBOMCTBA JUCTIEPCHBIX CUCTEM
3amaun METOI0B OI1K-1.49.2. YMeeT moib30BaThCd METOAAMU
npo(ecCHOHANBHOM | TTONyYeHUs MOJIY4EHHUSI U KOHTPOJISI HAHOTIOPOIITKOB
IesITeIbHOCTH HaHomopomkoB st | OITK-1.49.3. Biiageet MeTogamu MoyvYeHAs U
Ha OCHOBE KOHTPOJIS UX | KOHTPOJIS HAHOMIOPOIIIKOB
IPUMCHCHUS KauecTBa
ecTecTBeHHOHayuHbIX | OITK-1.50. OIIK-1.50.1. 3HaeT MeTO/AbI MOYYCHUS U
u [Tpumenser KOHTPOJISI HAHOMAaTEPHAJIOB
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00IIIENHKEHEPHBIX Meroabl noiyuenus | OIMK-1.50.2. YMeet moap30BaThCcsi METOIAMU
3HAHUH, 51 KOHTPOJIS | TIOTYYCHHS U KOHTPOJISI HAHOMATEPUAIOB
METOI0B HaHOMaTEPHAJIOB OIIK-1.50.3. Brnageer MeTOM0JIOTHEH MOTydEHUS
MaTEMAaTHYECKOTO Opy  TMPOBEICHUU | U KOHTPOJSI HAHOMATEPHAJIOB MPU MPOBEICHUU
aHajin3a u HAy4YHO- HAy4YHO-UCCIICIOBATCIbCKMX W HMHXKCHEPHBIX
MOJICTTUPOBAHUS HCCIIEIOBATENIbCKHUX | 3a1a4

u WHKCHEPHBIX

3a1a4

o. I[TPOIT'PAMMA JJTUCLHUITJIMHBI

Hassanue teMEbl

Kpatkoe cogepxanue TeMbl (BOIPOCHI TEMBI)

Paznen 1. ®opMbl caMoopranu3aiuu
BEIIECTBA

[Ipeamer u 3amaua kypca. Ilapagurmer
HOBBIX TEXHOJIOTHMU.

Hcropust pa3Butusi HaHOHayku. HaHoHayka,
HaHOMAaTEpHUabl, HAHOTEXHOJIOTHH, ee
onpeneneHue. OOIIMe MpeACTaBICHUS O CTPOSHUHT
aTOMOB M KPHUCTaUIOB, CHJIBI CBSI3U MEXIY
aroMaMH B Kpuctajie. HaHopa3smepHbIe CHUCTEMBI.
@u3uKa MOBEPXHOCTH HAHOYACTHI], COOTHOLIEHUE
pasMepoB M 4uCla  aTOMOB, yaenabHas
MMOBEPXHOCTh HAHOMOPOWKOB. HaHOCTpyKTYpHBIE
MaTepuaibl, OIpEACIICHHe U KIacCUpUKaIus
HaHomatepuasioB. CoOCTOSIHUE W TEPCIEKTHUBBI
pa3BUTHS ucciiegoBanni B Poccun.

JucniepcHble CUCTEMBI.

[Tonstue mucniepcHoi cucremsl. Knaccudukanusi.
[TonsiTue mucnepcHoctu. ONTHYECKHE CBOMCTBa
JWMCIIEPCHBIX ~ CHCTEM:  pacceMBaHHE  CBETa,
abcopbumst cBera, OKpacka. TepMmoaMHaMHUKa
MOBEPXHOCTHBIX SIBICHUH B OJHOKOMITOHEHTHBIX
cuctemax. [loBepXHOCTHass 9SHEpPrusi, cxema
JICUCTBHS MEXKMOJICKYJISIPHBIX CHJI B 00bEMe U Ha

nosepxHocTu.  IloBepxHOCTHOE  HaTsKEHHE,
yAenbHas SHEprus I'n60ca. Buaet
MEXMOJIEKYJIIPHOTO B3aMMOJECHCTBUS:
OpUEHTAI[MOHHAS, JTUCIIEpCUOHHAs,
MHAYKIIMOHHAs. SBnenne azicopoumu.
Xumuaeckas azcopOLus. ®dusnueckas
ajzcopouus.

Omucanne  QGopm  camoopraHu3aiuu
BEIIIECTBA.

Hanpasnenuss  uccnepoBaHuid B obOsacTu
MOJIy4eHUs M MCCIENOBAaHUNM  KIIACTEPHBIX
HaHocucteM. [lomarume  kmacrep.  [lonsAtue
cyneparoMoB. HykineapHocTs Kiacrepa U HX
KJ1accupuKanus o HYKJICApHOCTH.
Knaccugukamnus kimactepoB Mo METONY CHHTE3A.
MonekyspHbIe TUTaHAHbIE KJIACTEPhl METAJLIOB.
["a3odaznblii 6e3nuranaHbli Kiaactepsl. BaH-nep-
BAQJIbCOBBI  KJIACTEPhl. 3aBUCHUMOCTh CBOMCTB
KJIaCTEPOB OT pa3MepoB. KosuonaHble KilacTepbl
W HaHOcuUCTeMbl. PacrpeznereHne kKiactepa Mo
MaccaM, Maru4eckue 4uciaa. JIEKTPOHHbIE
Maru4ecKue 4nuca.
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®pakTaibl.

[TonsiTne ¢dpaxkrana. MaremaTuueckue
cebenonooHbIe ¢bpakraibl. [Tpumepsl
ce0eno1I00HbIX (dbpaxTaios. [TocTpoenue
KaHTOPOBCKOT'O MHOYECTBA, pa3MepHOCTb.
[Toctpoenne cuexunkn Koxa, pa3MepHOCTS.
[Toctpoenue cangeTku CeprmHCKOTO,

pasmepHocTh. Camonionobue B npupoze. Mojenb
CIy4aifHOTO (pakrana, €€ MNPUMEHHUMOCTh K
XUMHYECKHM  CHCTEM.  DKCIIEPUMEHTAJIbHBIC
METO/IbI M3MepeHHs (PaKTaIbHOW pPa3MEPHOCTH.
@pakTanbHBId  aHANM3 B KOOPJIWHATHOM
MPOCTPAHCTBE, METOJ CETKH. DpaKkTaIbHBIN
aHaJM3 B HMIYJIbCHOM IPOCTPAHCTBE, METO]
MaJIOyIJIOBOTO  PEHTICHOBCKOTO  pacCesHHA.
Xapaktepuctuka  (pakTalbHBIX  MaTepHUaIoB
metoqom MKPP. Cxemartmdeckoe wu300pakeHUE
KpHBOii paccesuus B koopaunarax log (1) -log (q)

Pasznen 2. [lonyyeHne HAHOOPOIIKOB

MeTtobl MOJIYYCHHA HAHOIIOPOLIKOB

CtpyKkTypa TBEpAOTEIBHBIX CUCTEM MOHMKEHHOU
Pa3MEpPHOCTH. ['maBHble  ompeneseHuUs u
XapaKTEpPUCTUKU HAHOIOPOIIKOB. MexaHu4ecKoe
n3MenpueHrne. MexaHo-XMMHYECKUA  CHHTE3,
IUIA3MOXUMHYECKUN METOM. [ uapoTepMalibHbIN
CHHTE3. MeTon TEPMHUYECKOrO  Pa3IOKEHUS.
Meto 37eKTpOB3phIBA U HAHOB3PBHIBHON CHHTE3.
[Tonydenne MyJIbTUMETAINIMYECKUX OKCUIOB M
KOMIIO3UTOB. METOJ COBMECTHOIO OCaXKICHUS.
[IpenmyliectBa W HEOOCTATKU  Pa3JIMYHBIX
METO/IOB.

HonyquHe HAHOIIOPOMIKOB JHWOKCHUIA
HUPKOHUA

CtpykTypa ¥ CBOWCTBa JHOKCUAA LIMPKOHUS.
OO6nacTi UCHONB30BAHUS JUOKCHJA LMPKOHHUS.
Kpucrannorpapuyeckue moaudukanuu 1MoKcua
mupkoHus. Juarpamma coctosiHus ZrO2-Y203.
TeTrparoHanbHO-MOHOKIMHHBIE TPEOOPa30OBaAHUS.
OCHOBHBIE  XapaKTEPUCTUKU  HAHOIOPOIIKOB.
CtpykTypa HaHONOPOUIKOBUX cHUCTeM. MeTojq
MIOJIy4YEHUSI JIUOKCUAA LUPKOHHUS COBMECTHBIM
ocaxxaeHueM. dusnueckue  BO3ACUCTBUS B
XUMHUYECKON TEXHOJIOT U MOJIyYEHUS
HAHOIIOPOUIKOB. Kuneruka JTUTUPOTAINH
rupokcuioB. ONEHKM C TOMOIIBIO TEOpUHU
ABpaame. KuHeTnka KpucTamiu3aluy TUOKCHIA
IUpKOHUS. Bnusgnue ¢Qusnueckux nedCTBUM.
Hcnonp3oBanue Tteopun ABpaame Ui H3y4eHUS
KMHETUKH KPUCTAJIJIM3allMU TTOPOLIKOB.

MGTO)II)I KOHTPOJIA HAHOITOPOIIKOB

[Ixana AJIEKTPOMATrHUTHOTO U3JTyYEHUs.
Penrrenoctpykrypuslii  aHamus. QPopmyna /e
bpoitnsa. 3akon Byneda-bperros. Onpenenenue

UCKa)KEHUS KPUCTAITUNIECKOM PELIETKH.
Omnpenenenue oOnacreii KOT'€pEHTHOTO
paccesHusl. [IpocBetHas AIIEKTPOHHAS

MUKPOCKOTIHS. Ckanupys AJEKTPOHHAs




Mukpockonusa. OnpeneneHue pa3mepa YacTHI.
Meton omnpeneneHus yAETbHOH TOBEPXHOCTH
nanovactuil (bOT).

KoHconuaanys HaHOIIOPOILIKOB KoMmaktupoBanue HaHONOPOIUKOB.  BrusiHue
JaBJCHMUs] Ha IJIOTHOCTh KOMIAKTOB. BrusHue
CBA3b Ha IUIOTHOCTh KOMIakToB. Pa3oBoe
npeBpalieHre, HHAYIUPOBAHHOE  JaBJICHUEM.
Pasmepubiii  3pdext npu  MapTCHCUTHOM
TerparonanbHO-MOHOKIUHHBIN Eepexo/l.
Crnekanue HAHOIIOPOIIIKOB. Crpykrypa
KOHCOJIUAUPOBAHHBIX KEPAMUYECKUX MATEPHAIIOB.
BiusHue  ucxomHoro - pasmepa  3€pHa U
TeMIeparypbl. MeXaHu3Mbl pPOCTa OKCHJHBIX
HaHOYACTHII B YCIIOBHUSX TEPMUYECKUX
BO3JIEHCTBUIA.

6. CTPYKTYPA U COAEPXXAHUME JUCHUITJIINHBI
6.1. dopma obydyenus — ouHas, Kypc — 4, cemectp — 8
HawnmenoBaHus pa3zienoB u TeM Kosriectso Hacos
Jlexn. | Jla6op. | Ilpakr. | CPC+K | Bcero

Paznen 1. ®opmbl caMoopraHu3au 10 20 33 63

BEIIIECTBA

[Tpenmer u 3amaya kypca. [lapagurMbel HOBBIX 2 4 9 15

TEXHOJIOTHIA.

JlucriepcHble CUCTEMBI. 2 4 9 15

Ornucanme GopM caMoOpraHu3aIuu 3 6 9 18

BEIIIECTBA.

DpaxkTasbl. 3 6 6 18

Paznen 2. Ilony4yeHne HAHOTIOPOIIKOB 10 20 33 63

MeTo bl TOJIy4€HUsT HAHOTIOPOUIKOB 2 4 9 15

[Toryuenue HaHOIOPOULIKOB JTMOKCH/Ia 2 4 9 15

LIUPKOHMSI

MeToap! KOHTPOJISI HAHOMOPOITKOB 3 6 9 18

KoHconuaanys HaHOOPOUIKOB 3 6 6 18

WNTOI'O [10O KOMITOHEHTY OIIOII 20 — 40 66 126

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJIbHBIE BOIIPOCHI
Paznen 1

Hanonayka, HaHOMaTepHaibl, HAHOTEXHOJOTHH, €€ ONPEICIICHUE.
HanocTpykTypHBIE MaTepuabl, ONpeeieHne U KiaaccuuKaius HaHOMaTepUasoB.
Pone moBepxHOCTM B HaHOYacTHIAX. YJE€IbHAs IMOBEPXHOCTh YacTHUIl. JHEPrus

1. TlapamurMbl HOBBIX TEXHOJIOTHH.
2. Vcropus pa3BUTHS HAHOHAYKH.
3.
4,
5
I'ensMromsla.
6. IloHsTHE TUCTIEPCHON CHCTEMBI.
7. Knaccuduxanus TMCEepCHBIX CUCTEM.
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8. TepMommHamHKa MOBEPXHOCTHBIX SIBJICHUH B OJJTHOKOMITOHCHTHBIX CUCTEMaX.
Paznen 2

9. SIBnenwme amcopOumu. XuMuueckas aacopOorusi.

10. ®usnueckas aacopOIus.

11. ®opmbI caMoOpraHHU3aIMy BEIIECTBA.

12. KnacrepHble HAHOCUCTEMBI.

13. IlonsTue dpakrana.

14. TlocTpoeHre KAHTOPOBCKOI'O MHOKECTBA, Pa3MEPHOCTb.

15. DkcriepuMeHTaTBHBIE METO/IbI U3MEPEHUsT (PAKTATBHON pa3MEpHOCTH.

7.2.  Tembl nHCbMEHHBIX PaboT (THITBI 3a/1a4)

— Ilpenmer u 3anaga kypca. [lapagurMsl HOBBIX TEXHOJIOTHM.
— JlucniepcHeie cucremsl

— Ommucanne GopM caMoOpraHU3aIMH BEIIECTBA.

— @paxkrainsl.

— MeToap! os1y4eHus: HAHOTIOPOIIKOB

— IlomyueHne HaHONIOPOIIKOB TUOKCUA LIUPKOHUS

— Mero/1bl KOHTPOJISI HAHOIIOPOILLIKOB

— KoHconuaanus HAaHOOPOILKOB

KOHTpOJ’IBHaﬂ pa60Ta IO IIPOBEPKE TCOPCTHUYCCKUX 3HaHWH — MO BCEM TEMAM, C
HCIIOJIb30BAHUEM YKA3aHHBIX BBIINIC KOHTPOJILHBIX BOIIPOCOB.

7.3.  OOpaser copepkaHus 9K3aMEHAIMOHHOTO OmIieTa
JloHeukuit rocy1apcTBEHHbBIH YHUBEPCUTET
®u3HuKO-TeXHUUECKUH (PaKynbTeT
Kadenpa reopernueckoii (puU3MKU U HAHOTEXHOJIOTUI

[Tporpamma BeIciiero oOpa3oBanusi  IIporpamma OakanaBpuaTa

Hamnpasnenue noaroToBku 28.03.03 Hanomatepuansl

[Tpoduns moAroTOBKH Hanomarepuainst

®dopma 00yueHus Ounas

Cemectp Bocbmoii

JucuuniauHa Marepuaiibl 1 METOJIbI
HaHOTEXHOJIOTHIt

DK3aMeHalMOHHEBIN OmiteT Ne 1

1. Tazoda3zublii 6e3MUraHAHbIA KIacTephI.
2. TlpocBeTHas d1eKTPOHHAST MUKPOCKOTIHS.
3. T'maBHBIE OIpeneNeHNs U XapaKTePUCTHKH HAHOTIOPOIIIKOB.

VYTBepxkaeHOo Ha 3aceqaHnu Kadeapsl TeopeTHIecKor (GU3UKH W HAHOTEXHOJIOTHH, MPOTOKOJ No
_oT 202 .
3aBenyrouuii kadeapoit
DK3aMeHaTop
B cnydae BeneHus yueOHOro rmpoiiecca ¢ MCHOJIb30BAHHUEM 3JIEKTPOHHOTO OOY4YEeHMs U

JAUCTAaHIIMOHHBIX 06p330BaTeJ'ILHLIX TCXHOHOFHﬁ, COJACPIKAaHUC OouieTa MOXKET OTJIMYAThCS OT
IMPUBCACHHOTI'O.



8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs no 100-0ammpHON
HIKajle MCXOJd M3 MakCHMMyMa, NpHBEIEHHOro B Talnuue Huke. OpraHu3almoOHHO-ydeOHas
paboTa B ayAUTOPUU OLICHMBAETCA HAa OCHOBE TAKMX KPUTEPUEB KaK I1OCEIIAEMOCTb 3aHSTHUM,
CBOEBPEMEHHOE U KaueCTBEHHOE BBIMOJIHEHUE [OMAIIHUX 3a/JlaHHi, aKTUBHOCTb BO BpEMs
NPOBEICHUS JICKIIMOHHBIX M NPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYXJCHUH TEKYIEro Hu
IpOoiiIeHHOr0 MaTepuaia, peleHue 3a1a4 1 T.11.).

8.1. Cemectp 8

Howmepa paznenos Buasl pabot Maxcimarbaoe
KOJIMYECTBO 0aJsIOB
OpranuzannoHHo-y4eOHast paboTa B ayAUTOPHH 20
CamocTosTenpHas padora 10
1-2 [TpakTudeckue padbOTHI 20
KonTponbHas paboTa Mo TeOpeTHIeCKOMY 10
MaTepuainy
NTOI'O 60
DK3aMeH 40
OO01muii UTOT 3a CEMECTp 100

CooTtBeTrcTBYE 0AJLIOB OLIEHKE

Kon4ecTBo GalIon O1teHKa 110 IITHOAJUILHOM IIKajIe
s 100 ECTS | Dxzamen, nudpdepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIILHO 3aTCHO
60-69 E 3a4TEHO
35-99 FX HEYJIOBJICTBOPUTEIHHO HE 3a9TCHO
0-34 F HE 3aYTEHO

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JIA JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xoze peanu3anuu JUCHHUILTAHBI HCIIOIB3YIOTCS CIICAYIONINE TOTIOTHUTEIBLHBIC METOTBI
00y4deHHs1, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTalli 00YyJaroIInuXcs B
3aBUCUMOCTH OT UX MHANBHUIYaTEHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

- JeKIUU  O(QOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATH3UPOBAHHBIM TPOTPAMMHBIM 00ECTICUCHUEM;

- JUIS  BBITIOJHCHWS ~ 3aJlaHus  TpU  HEOOXOJMMOCTH  IPEIAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)KE€ UCTIOIB30BaHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPONCTB;

- MMCEMEHHBIE 33aJJaHusT OPOPMIISIOTCS YBEIUYSCHHBIM HIPUDTOM.

2) IUTSL TITYXHUX ¥ CI1a00CTBIIIAIIHX
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— JeKIHU 0(OPMIIIFOTCS B BUAE SJICKTPOHHOTO TOKYMEHTA;

— MUCHMEHHBIE 3aJ[aHUs BBIITOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOHN (popMe;

— 9K3aMEH NPOBOAWUTCS B MHUCBMEHHOW (opMe Ha KOMIBIOTEpE; BO3MOXKHO
npoBeieHue B (hopMe TeCTUPOBAHMUS.

3) IS JIUIL C HapyIICHUSIMH OTIOPHO-/IBUTaTeNILHOTO anrapara:

— ek  OQOpMIISIIOTCS B BHUJAE OJCKTPOHHOTO JIOKYMEHTa, JIOCTYIHOTO C
IIOMOIIBIO KOMITBIOTEPA CO CIIEHATHN3HPOBaHHBIM IPOTPAMMHBIM 00€CIICUCHHEM;

— MUCHMEHHBIE 3a[aHUs BHIITOJIHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOJATCSA B YCTHOM (pOpME WIIM BBIMIOJIHSIOTCS B MUCHMEHHOM
dbopMe Ha KOMIThIOTEDE.

[Ipy HEoOXOOMMOCTH NpPEAyCMaTPUBAETCS YBEIMYCHHUE BPEMEHU [UI IOJTOTOBKH
OTBETA.

[lpouexypa mpoBeAeHUS  NPOMEXKYTOUHOW  aTTECTAllMM  JUIS  OOYYaroIIuXcCs
YCTQHABIMBACTCS C Y4YETOM HUX HMHIUBUAYAIBHBIX TCUXO(U3UYECKHX OCOOCHHOCTEH.
[TpoMexyTouHast aTTECTaLUsI MOKET MIPOBOAUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYYEHHS JIOMYCKAeTCs C
UCIIOJIb30BAHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTYN K WH(GOPMAIIMOHHBIM U OMOIHOrpaduIecKuM pecypcaM B CeTH
WurepHer s kaxzaoro oOydaromerocss B (opMmax, aJalTUPOBAHHBIX K OrPaHUYCHUSM HX
3JI0POBBSI ¥ BOCTIPHSITHS HHPOPMALIUH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IIEYaTHOHN (pOpME yBETUYECHHBIM MIPUPTOM;

— B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX ¥ CIa00CTBIIIAIIHX

— B TIeYaTHOU opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) JUIs1 00yYaroIuXcs ¢ HapyLIEHUSIMU OIIOPHO-/IBUTaTEIbHOTO alapara:

— B Ie4aTHOM dopme;

— B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YUEBHOI'O ITPOLECCA

VY4eOHble 3aHsATUS mNpoBoAsATcs B 4 yueOHOM kopmyce Jonl'Y (r. [oneux, mp.
Tearpanbubiii, 13). [lng mnpoBeaeHUs NPAaKTUYECKUX 3aHATUH TpedyeTcs ayauTopus,
0o0opy/soBaHHAs MEJOBOM WJIM MapKEpHOW JIOCKOW, MYJIbTUMEIUIHBIA MPOEKTOp M 3KpaH,
HOYTOYK, KOMIUIEKT y4eOHON MeOenu JUis CTYAEHTOB, pabouee MECTO MpernoaaBaTelis, BBIXO B
WHTepHeT — MPOBOHOM WK ¢ Ucoib3oBaHreM Wi-Fi.

Jlis caMOCTOATENbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONMOTEYHBIX 0a3 JAHHBIX,
yuyeOHO-MeToIMuecKoe oOecredeHrne, MpeACTaBICHHOe B y4eOHO-METOIUYECKOM KaOuHeTe
Kadenpsl TeoOpeTHUecKOoi PU3NKHU U HAHOTEXHOJIOTHH (ay1.256).

OOyuaronyecss HUMEIOT BO3MOXHOCTh  HCIIOJIB30BaTh y4eOHBbIE MaTepualbl 10
JTUCIIUATIIINHE, pa3MenieHHble Ha tiatdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUS
OI'bOY BO «/loul'Y». Ilpn u3ydeHUn QUCHMIUIMHBI PUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  ucmonp30BaHMEM  pecypcoB  IUIAaT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCSl TEKYLIMH KOHTPOJb 3HAHUN OOy4aromMXcs Ha OCHOBE TECTHUPOBAaHUS U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM PabOoTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTepaTypa
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1. Tepexos, C. B. ®u3uka HaHOOOBEKTOB [ DNeKTPOHHBIN pecypce] : [yueb. mocodue] / C.
B. Tepexos, B. H. Baproxun ; Jloneukuii Hau. yH-T ; JloHeukuii ¢u3.-TexH. UH-T uM. A. A.
I"ankuna. - Jonenk : louHY, 2013. - Dnekrponnsie gannbie (1 daiin).

2. Baproxun, B. H. Hanomatepuansl [DnekTpoHHBIH pecypc] : [yueb. mocobue] / B. H.
Baproxun, C. B. TepexoB ; JloHeukui Ham. yH-T ; JloHenkwil ¢u3.-TexH. MH-T M. A. A.
["ankuna. - onenk : JJouHY, 2016. - Dnexrponnsie nanusie (1 daiin).

3. Hanorexnonoruu u cnenuaibHble MaTepHalbl: y4e0. mocobue sl CTYJEHTOB BY30B,
oOydaromuxcs mo HanpasieHuio noarotoBku 140140 - Texn. ¢usuka / 0. I1. Connues, E. U.
[Tpsxun, C. A. Bonorxkanuna, A. I1. Iletkosa ; mox pen. 1O. I1. Connnena. - Cankr-IleTepOypr:
Xumuzpaat, 2009. — 334, [1] c.

4. Hanotexnosnoruu: a3zdoyka mua Bcex / H. C. Abpamuyk, C. M. ABnomenko, A. H.
Bapanos u np.; nox pen. YO. /1. TperpsikoBa. - 2-e uzn. — Mocksa: ®usmarnurt, 2009. — 365 c.

11.2. JlomonmHUTENBHAS JIUTEPATYpPA
1. HanoTexHoIOTUU U CHEIMANIbHBIE MaTepUAIbL: yuel. MocoOue AJis CTYACHTOB BY30B,
oOydaromuxcs 1mo HamnpasieHuio noarotoBku 140140 - Texn. ¢usuka / 1O. I1. Connues, E. U.
[Tpsixun, C. A. Bonorkanuna, A. I1. IletkoBa; nox pexn. FO. I1. Connuesa. — Cankr-IlerepOypr:
Xumumzgar, 2009. — 334, [1] c.
2. I'yceB, A. . Hanomatepuasbl, HAaHOCTPYKTYpbl, HaHoTexHonoruu / A. W. T'yces. -
H3n. 2-e. - Mocksa : ®uzmatiur, 2009. - 414 c.

12. NHOOPMAINMOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexa (H3Bb): dbenepanbHas
rocyiapctBeHHas uHdopMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocynapcTBeHHas oubnmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexumM jmoctymna: cBOOOIHBIN, moanmucka. HeoOxoauma ycTaHOBKA MTPOTPaMMHOTO
oOecrieueHus. — TeKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mata obpamenus: 01.09.2023). — Pexxum noctyma: Ui aBTOPH3OB.
MOJIB30BaTENe. —TEeKCT: dJIEKTPOHHBIN.

3. Hayunas snextponHas Oubnunoreka «KuOepJlenmnkay»: caiit / Acconuanus
«OTtkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: NMeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
MOJIb30BaTeIel. — TEeKCT: 2JEKTPOHHBIMN.

S. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pesxxum goctyma: st aBTOPU30B.
nosb3oBaTenen. — TeKeT: JIeKTPOHHBIM.

6. Dy1eKTPOHHO-0ubnoTeuHast cucrema Jlonl'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
JnocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.

7. DJekTpoHHbI Katajsor Hayunoit 6uGmuoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekcr: anexrponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum qgoctyma: MOUCK CBOOOJHBIN, JJIEKTPOHHBIE
JIOKYMEHTBI — JJId nonb3oBareneit JJoul'y.

8. Jaextponnblii apxuB Jlonl'Y: pasgen caiita / HB [loul'Y. — Tekcr:
anekTpouubii / OBC oul'VY: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexwum qocTyma: CBOOOIHBIH.
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13.  IIPOTPAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (koprnoparusnast nunien3us Joal'Y Ne 46484614)

2. Microsoft Office (kopniopatuBnas nunen3us JoHl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark ams Beicimx y4eOHBIX
3aBEICHUI)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensuu GPL, Apache,
BSD niis ¢cBOGOHOTO MPOTPAMMHOTO 0OECTICUCHHS ).



