


Pabouas nporpamMmMa  JIHCHUIUIHHEI «MeToanl HccJIeAOBaHHIH
HAHOMATEepPHAJIOB» JUI o0y4aroluxXcsl 1Mo HampasieHuto noxrotoBku 03.03.02
Ouzuka (Ilpoduns: @usmnka), cocTaBjieHa Ha oOcHoBaHUM DenepaibHOrO
rOCyapCTBEHHOTO 00pa3oBaTeNbHOrO0 CTaHAapTa BBICIIETO OOpa3OBaHHUA —
OakanaspuaT o HampasieHuio moarotoBkd 03.03.02 ®dusuka, yTBEpXKACHHOIO
npukazoM MMHHUCTEPCTBAa Hayku U Bbicuiero oOpa3oBanus Poccuiickod
@enepaunu ot 07.08.2020 Ne 891 (¢ u3Mm. u mom.), Ilopsiaxa opraHu3aLMH H
OCyLECTBJIEHUs  0Opa3oBaTeNbHOM  OEATENBHOCTH 10  oOpa3oBaTelbHBIM
nporpaMmaM BBICIIEro o0pa3oBaHHs — MporpaMmMam OakanaBpuaTta, IMporpaMMaM
creyuaiuTeTa, IMporpamMMaM  MarucTpaTrypbl, YTBEPXKAEHHOIO  IPHKa30M
MuHHcTepcTBa Hayku U Bbiculero odpasoBanHus Poccutickoit @enepanuu ot 06
anpenst 2021 r. Ne 245 (c u3M. ¥ [0M.), B COOTBETCTBUM C Y4UeOHBIM IUIAHOM,
yTBep)aeHHBIM YueHbiM coBeToM PI'BOY BO «Jloul ¥V» s Habopa 2024 roaa.
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MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJILHOM

IMPOI'PAMMBbI

1.1.

TpeboBanus k npeaBapUTEIHLHON MOATOTOBKE O0yUYaIOIIUXCs, MPEALICCTBYIOIINE

U CONYTCTBYIOIINE AUCIUIUINHBI, HA KOTOPBIX OCHOBBIBACTCS U3yUCHHE JAHHOM:

JMCHUIUIMHBL TIpOrpamMMbl OakaiaBpuara: MaTeMaTHYeCKUH aHainu3, AHaIUTHYeCKas
reomeTpusi W JuHeWHas anreOpa. Teopus rpymm, OOmas u 3KCepUMEHTalbHAs (U3HuKa
(Mexanuka), O0mas u sxkcriepuMenTanbHas pusuka (MonekynsapHas pusuka. TepmMoauHaAMHUKA).

1.2.
JUCIIUILINHEI

JIMCUUIUIMHBL, KypCOBbIe PaOOThl W MPAKTUKHU, JUII KOTOPBIX OCBOEHHE IaHHOM
HEOOXOIMMO KakK MpeIIeCcTBYIOLIee:

CtpykrypooOpa3oBaHUE U SIBJICHUS

MEpCHOCA B KPUCTAJJIaX U TOHKHX IIJICHKAX, HpOI/ISBOIICTBeHHaSII npeaauIiIoMHas IpakKTuKa.

2.

2.1.  OOmas xapakTepucTUKa

OIIMCAHHUE JUCHUIIVINHBI

HanmenoBanue nmokaszareds

3HayeHne moKas3areis

Hazpanue oOpa3oBaTenbHOIl mMporpaMmbl

03.03.02 ®duzuka (ITpodwis: Ousnka)

Iudp 1 Ha3BaHHE B COOTBETCTBUH C
y4eOHBIM IIJITAHOM

b1.B./IB.8.2 Metoas! ucciiejoBaHui
HAaHOMAaTEPHAJIOB

Yactb 00pa3oBaTeIbHON NPOTrpaMMBbl

BapuaruBHas yactb: BEIOOp 00y4aromerocs

KonandecTBO 3a4eTHERIX CANHUIL / Bcero 4acoB

2172

2.2.  PacmpenereHne 9acoB 10 MeproaM 00ydeHUS
OO611ee KOJIMYECTBO YaCOB
1) o £ camocCTosI-
opma 2| @ o
> | € | mekum- | nmabopa- | MPakTH- | TEIBHOH dopma
00y4eHus 0 3 BCETO
8 | OHHBIX | TOpPHBIX | 4YecKHX | paboThI+ KOHTPOJISI
KOHTPOJIb
OuHas 4 8 |20 20 32 72 3a4eT
3. HEJU JUCHUTIJIUHBI

cDOpMI/IpOBaHI/Ie 3HaHUH U YMeHI/Iﬁ CTYACHTA B o0macTsax COBpPCMCHHBIX METOO0B, CPCACTB
1 TEXHOJIOTHI HCCIICIOBAHUS HOBBIX MATCPUATIOB

4.

KOMIIETEHIIU OBYYAIOIIETI'OCs, @®OPMUPYEMBIE B PE3YJIBTATE

OCBOEHHUS KOMIIOHEHTA OBPA30BATEJIBHOM IMPOT'PAMMBI, X
NHIANKATOPBI U IINTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUSA

KOMHCTCHHI/II/I I/IH,Z[I/IKaTopLI

Pe3ynbpTaThl 00y4eHus

I1K-3.20.
[Inanupyer

IIK-3.

Cnoco0OeH mpoBOAWUTH U
YIOPABISATh
pe3ynbTaTaMu  Hay4YHBIX
HCCIICIOBaHUM u
OITBITHO-

TSt

CTPYKTYpBI
MaTepUajoB

BBIOOD
METOJ0B HMCCICIOBAaHUN
onpeaeneHus

HOBBIX

I1K-3.20.1. 3HaeT OCHOBHBIE THUIIBI
HAHOKPHUCTAUTNICCKUX MaTEPHUAJIOB
[1K-3.20.2. Ymeer onpeaensth
CTPYKTYpY U CBOWCTBaA
HAHOKPHUCTAJUNIMYECKUX MAaTEPHUATIOB C
TTOMOIITBHIO AKCIIEPUMEHTAITBHBIX




KOHCTPYKTOPCKHX padoT
B u30OpaHHOW oOnactu
AKCIEPUMEHTAIBHBIX U

(umm)  TEOpEeTHYECKHUX
bu3IIECKUX
UCCIIE0BAHUI c

HIOMOIIIBIO COBPEMEHHOMN
npubopHOil 6a3bl (B TOM

METO/IOB

I1K-3.20.3. Bnageet HaBBLIKAaMHU
OTpe/IeNICHUs] CTPYKTYPBI U CBOMCTB
HAHOKPHUCTAJUNIMIECKUX MAaTEPHUATIOB C
MTOMOIIBIO YKCIIEPUMEHTATBHBIX
METO/IOB

I1K-3.21.
Hccenenyer BnusiHue

[1K-3.21.1. 3HaeT MeTOABI MOJYYECHUS
HaHOMaTEPHAJIOB

[1K-3.21.2. Ymeer onpenensith
CTPYKTYpY U CBOMCTBa
HAHOKPHUCTAJUTMYECKUX MaTEPUAJIOB C
MOMOIIIBIO IKCIIEPUMEHTATBHBIX
METOJIOB

qucie CJIO’KHOTO | METOJIOB MOJTyYCHHS Ha
¢du3ugeckoro dusnueckue u
00opyoBaHus) U | MEXaHMYECKHE CBOMCTBA
UH(POPMALIMOHHBIX HAaHOKPUCTAUINYECKUX
TEXHOJIOTUH C Yy4eTOM | MaTepHalioB
OTEYECTBEHHOTO U

3apy6e>I<Hor0 OIIBITA.

[1K-3.21.3. Bnageer HaBbIKaMu
aHanu3a (pU3NIeCcKoi MHPOPMAIHH B
n30paHHON 00MacTH (PU3NIECKUX
HCCIIeNOBaHUHN

o. IMPOI'PAMMA JUCHUIIJINHBI

HazBanue temsl

KpaTkoe cogepxannie TeMbl (BOIPOCHI TEMBI)

Paznen 1. MeTtobl MOJIYYCHHA HAHOIIOPOIIKOB

HanoctpykTypHbIE MaTEpHaIbI,
olpeieNieHue U KiaccuuKaus
HaHOMAaTEPHUAJIOB.

Hanopa3smephubie cuctembl. Ou3nka MOBEPXHOCTH
HAaHOYACTHI], COOTHOUIEHHE pa3MEpPOB MU YHCIA
aTOMOB, YJI€JIbHAasi MOBEPXHOCTh HAHOMOPOUIKOB.
HaHocTpykTypHblE MaTepHalibl, ONpEACICHUE U
KJIacCU(UKallMs HAHOMAaTEpPHAaJIOB.

MeTtoapl MOJIYYCHH A HAHOIIOPOIIKOB.

CtpyKTypa TBEpAOTEIbHBIX CUCTEM MOHMKEHHOU
Pa3MEpPHOCTH. 'maBHble  ompeneneHuss U
XapaKkTEepUCTUKU HAHOIOPOILIKOB. MexaHuyeckoe
n3MenpueHrne. MexaHo-XUMHYECKMH  CHHTE3,
[JIa3MOXUMHUYECKUU MeToAd. ['maporepmanibHbIM
CHHTE3. MeTon TEpPMHUYECKOr0 Pa3JIOKEHHUS.
Metoa 3meKTpoB3phIBA U HAHOB3PBIBHOM CHHTES.
[Tonydenne MyJIbTUMETAIIIMYECKUX OKCUIOB M
KOMIIO3UTOB. METOJ COBMECTHOIO OCaXKICHUS.
[IpenmyliectBa ¥ HEOOCTATKU  Pa3IMYHbBIX
METO/IOB.

KoHconuaanys HaHOIMOPOIIKOB

KoMmmaktupoBanue HaHONOPOIIKOB. BrusHue
JIaBJICHMUsI Ha IIJIOTHOCTb KOMIIAKTOB. BiusiHue
CBS3b Ha IUIOTHOCTh KoMIakToB. Pa3oBoe
IIpEBpallCHUE, HMHAYLUPOBAHHOE  JABJICHUEM.
Cnekanue HaHOIOPOIIIKOB. Crpyxrypa
KOHCOJIMAUPOBAHHBIX KEPAMUYECKUX MATEPHAIIOB.
BiusHue  ucxogHoro - pasmepa  3€pHa U
TeMIEpaTypbl. MeXaHu3Mbl pPOCTa OKCHIHBIX
HAHOYACTHII B YCIOBUSIX TEPMHUUYECKUX
BO3JICUCTBUM.

MeTtonabl

JaHHBIX JJIsA

PEHTTEeHOCTPYKTYPHOTO
aHalu3a U KOMIBIOTEPHOH 00paboTKH
HCCIIeIOBAHMS

PeHTreHOCTpYKTYpHBI  aHamu3.
bponns. 3aKoH
Censaxoa-Illeppepa.

®opmyna  Jle
Bynega-bperra.  Meton
I'padmueckuit u
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nehOpMUPOBAHHOTO COCTOSHUS.

AHATTUTUYECKUU
['paduueckuit
MOMEHTOB.

METOAbI armnpoKCUMaluu.

u aHAIUTHYECKUHU METObI

Paznen 2. MeToabl OTY4YEHUS! U UCCIIEAOBAHUS TOHKUX IUIEHOK, aMOP(HBIX U KEPAMHYECKHX

MaTCpHaJIOB

Metoapsl TOJNY4YEHHS] W HCCIEIOBAHUS
CBOICTB aMOP(HBIX MaTEPHAIIOB.

COuHHUHTOBaHUE pacTBOpA.

MeTOI[BI HCCICA0BaHUs TOHKHUX ITJICHOK.

BripamuBanue AIUTAKCUAJIBHBIX CJIOEB.
MarsneTpoHHOE  pacHbLIEHUE  KEpaMHUUYECKOU
MUIICHH. Bpemennas TEPMOMETPHS.

I'anpBaHOMarauTHLIC METOAbI UCCIICAOBAHWA

:‘)KCl'IepI/IMCHTaJ'IBHBIC METOJbI JIIA
OLICHMBAHUS CBOMCTB HaHOMATCPUAJIOB.

AHaAMTUYECKHU 0030p ¥ CPAaBHECHHS.

Metonsl

UCCIICIOBaHMs KepaMudeckux | Omruyeckas MHUKPOCKOITHS. MexaHudeckue
MaTepPUaJIOB. u3Mepenus. VccienoBanusi MOBEepXHOCTH. MeTo
oTpeIcIICHUs yIeITBHOU MIOBEPXHOCTH
nanouactuil (bOT).
6. CTPYKTYPA U COAEPXAHUE NUCHUIIJINHBI
6.1. dopma obydyenus — ouHas, Kypc — 4, cemectp —8

HaumeHoBaHus pa3zienoB U TeM Koumiectso dacos
Jlexn. | Jla6op. | Ilpakr. | CPC | Bcero

Paznen 1. Meroab! nony4yeHus 10 10 16 36
HaHOMOPOIITKOB
HanoctpykTypHble MaTepuabl, ONpeaeIeHe 2 2 4 8
U KJ1acCU(HKaIMs HaHOMAaTepHaJloB.
MeTo/1bl 0JTy4€HNs HAHOTIOPOUIKOB. . 2 2 4 8
KoHconuaanys HaHOOPOUIKOB 2 2 4 8
Metoasl peHTT€HOCTPYKTYPHOTO aHAIN3a U 4 4 4 12
KOMITbIOTEPHON 00pabOTKHU TaHHBIX IS
UCCIIeIOBaHUS Je(OPMUPOBAHHOTO
COCTOSIHUSI.
Pazen 2. Metozs! osrydeHust U 10 10 16 36
UCCIIEIOBaHMsI TOHKHX IJICHOK, aMOP(HBIX U
KepaMUYECKHX MaTEepPHaJIOB
MeTo/1bI TOTY4YEHUS U UCCIIETOBaHUS 2 2 4 8
CBOMCTB aMOP(HBIX MATEPHAJIOB.
MeTo/1b1 HCCIe10BaHUS] TOHKHX TUIEHOK. 2 2 4 8
DKCIepUMEHTaIbHbIE METOJBI IS 2 2 4 8
OIICHWBAHMsI CBOIICTB HAHOMATEPHAJIOB. .
MeTto1bl Hccae10BaHUS KEPAMUUECKHUX 4 4 4 12
MaTepHaJoB.
NTOI'O [1O KOMITIOHEHTY OIIOII 20 20 32 72
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7. OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIAA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTALIUA

7.1.  KoHTpoJibHBIE€ BONPOCHI

Pazpen 1

1. Hanopa3mepnsle cuctembl. Du3Mka MOBEPXHOCTH HAHOYACTHI, COOTHOILEHUE

pa3MepoB U YUCIIa aTOMOB, Y€IbHas IOBEPXHOCTh HAHOIIOPOLIKOB.

HaHnocTpykTypHble MaTepualibl, ONpe/ieeHue U Kiaccuukanus HaHOMaTepHuasoB.

CTpyKTypa TBEPAOTEIBHBIX CUCTEM MIOHUKEHHON pa3MEPHOCTH.

I'maBHBIE OnIpeieNeHNs U XapaKTEPUCTUKU HAHOIIOPOILKOB.

Meroas! ITOIy4eHUsI HAHOIIOPOIIKOB. MexaHn4ecKkoe U3MeIbYeHHE.

MeTtobl IIOJIy4YEHUS HAHOIIOPOUIKOB. MexaHOo-XUMHUYECKUI CHUHTES3,

IIJIA3MOXUMUYECKUM METOL.

MeTobl TOJIy4eHNsT HAHOTIOPOUIKOB. [ MApOoTepMalbHbIN CUHTES.

Meroas! TOTy4eHUsI HAHOIIOPOIIKOB. MeTOI TEPMUYECKOTO PA3JIOKEHHUS.

9. Mertoapl NOJY4YEeHUS HAHONOPOUIKOB. MeTOJ 3JEeKTpOB3pbIBA M HAaHOB3PHIBHOM
CUHTE3.

10. Metoabl nosyyeHuss HAHOMOPOIIKOB. [lonyueHne MyIbTUMETAIUIMYECKUX OKCUAOB U
KOMIIO3UTOB.

11. Metobl nosy4yeHHsI HAHOIIOPOIIKOB. MeTOo/] COBMECTHOT'O OCAXAECHUS.

12. IIpeumyniecTBa M HEJOCTATKH PA3IMYHBIX METOIOB MOJTYYCHHUSI HAHOTIOPOIIKOB.

13. KomnakTupoBaHue HaHOMIOPOIIKOB.

14. BiusHue naBieHus Ha INIOTHOCTh KOMIIAKTOB.

15. Bausinue cBsi3b Ha IIIOTHOCTh KOMIIAKTOB.

16. ®a3oBoe npeBpalieHue, HHAYIHPOBAHHOE JaBICHUEM.

17. CriekaHue HaHOTIOPOIIIKOB.

18. CtpyKTypa KOHCOTHANPOBAHHBIX KEPAMUYECKIX MAaTEPHAJIOB.

19. BausiHue NCXOTHOTO pa3Mepa 3epHa U TEMIIEPaTyphl.

20. MexaHu3MBbI pOCTa OKCHJIHBIX HAHOYACTHUI] B YCIOBHUSIX TEPMUIECKUX BO3CHCTBUH.

Paznen 2

Pentrenoctpykryphsiil ananu3. ®opmyna [le bpoitns. 3akon Bynsga-bperra.

Meton CensikoBa-1lleppepa.

I'padrueckuit 1 aHaTUTUYECKUN METO/IbI ANIITPOKCUMALINH.

I'paduueckuii 1 aHATUTUYECKUI METOBI MOMEHTOB.

CnuHHUHTOBAaHHUE PacTBOPA.

BeIpamuBanue 3IUTaKCHAIBHBIX CIIOEB TOHKHUX IUICHOK.

MarseTpoHHOE pacnblIEHUE KEPAMUYECKON MUILIEHHU.

Bpemennas repmomerpus.

["anpBaHOMarHUTHBIE METO/IbI UCCIIEI0BAHUS TOHKHX IJICHOK

0. DkcnepuMeHTaIbHBIE METO/IbI AJISl OLIEHUBAHUS CBOWCTB HAHOMATEPUAIOB.

1. Metoas! uccieoBaHus KepaMUYecKuX MatepuanoB. OnTuyeckass MUKPOCKOIIHS.

. MeTopl nccnenoBaHus KEpAMUUYECKUX MAaTepUaIOB. MeXaHNYeCKUE U3MEPEHUSI.

13. Metopl Hccie[0BaHus KEpaMUIECKUX MaTeprasioB. McciieqoBaHus TTIOBEPXHOCTH.

14. Meton onpenenenus yaenbHoi noBepxHocTH HaHovyacTul (BOT).

o UTA WM

o~

RBoOoo~NoOwNE

=
N

7.2.  Tembl 1a00paTOPHBIX PadoT:

— HUccnenosanus rapaMeTpoB HaIPsHKEHHO-1e(hOPMHUPOBAHHOTO COCTOSIHUS
HaHoMaTtepuaioB. O6paboTku audpaKTorpamMm.

- BBIpaHH/IBaHI/Ie SIIUTAKCHUAJIIBHBIX CJIOCB OKCHUIHBIX IIJICHOK Ha

MOHOKpHCTaHHHLIeCKOﬁ IOAJIOXKKE METOJ0OM Mara€TpoOHHOT'O pacCrnblICHUA
KepaMquCKOﬁ MHUIICHH.



8.

HccnenoBanust pU3nUecKUX XapaKTePUCTUK HAHOPA3MEPHBIX OKCUIHBIX IJICHOK.
Bpemennas TepMoMeTpusi OTHOCIOMHBIX IUIEHOYHBIX CTPYKTYP.

OmnpeneneHre  OCHOBHBIX  IMMapaMeTpPOB  CTPYKTYpbl  CIUIaBOB  METOJOM
pEeHTreHOAU(DPAKIIIOHHOTO aHAJIH3a.

[MpuHIMIIManBHAS cXeMa, IPUHINIT PA0OThI U OCHOBHBIE TApaMETPHI JIA00PaTOPHOM
YCTaHOBKH JUTS TTOJTY9CHUS aMOP(HBIX JICHT METOIOM CIIMHHUHTOBAHHMSI PACILIaBa.

Pentrenorpaduveckuii  METOJ| OINpPEICICHUS Pa3MEPOB HAHOKPHUCTAJLIOB, HX
00BEMHOM JI0JIM U TUIOTHOCTH.

PACIIPEJAEJIEHUE BAJIJIOB, KOTOPBIE ITIOJIYYAIOT OBYYAIOIIIHUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammpHON
HIKajle MCXOJs M3 MakCUMyMa, INpHBEIEHHOro B Tabiuue Huwke. OpraHu3aluoHHO-yueOHas
paboTa B ayAUTOPUM OLICHMBAETCS HAa OCHOBE TAKUX KPUTEPHUEB KaK MOCEIIAEMOCTb 3aHITHM,
CBOEBPEMEHHOE M KaueCTBECHHOE BBINOJIHEHUE JOMALIHMX 3a/laHuil, aKTUBHOCTb BO BpeMs
IIPOBEJCHUS JICKLMOHHBIX W TPAKTUYECKUX 3aHATUM (yyacTHE B OOCYKIEHHM TEKYLIEro u
IpoiiIeHHOr0 MaTepuaia, peleHue 3a1a4 1 T.11.).

8.1. Cemectp 8
Howmepa paszzaenos Buast padot Maxcimaibaoe
pa pasiel /AbEP KOJINYECTBO OAJIJIOB

OpranuzanoHHO-y4yeOHas paboTa B ayAUTOPHU 20
CamocTtosTenbpHas pabora 10
1-2 JlaboparopHas paboTa 10
KonTtpomnbHas paboTa 1o TeOpeTHIECKOMY 20

MaTepuainy
NTOT'O 60
3auer 40
OO01muii UTOT 3a CEMECTp 100

CooTBeTcTBHUE 0AJLIOB OIIEHKE

KoMecTES GaILIon O1eHKa 110 nATHOAJUILHOM IIKajle
s 100 ECTS | Dx3amen, nuddepeHunpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOILIO 3aYTEHO
75-79 C 3aYTEHO
70-74 D YIOBJIETBOPUTEILHO 3AUTCHO
60-69 E 3aYTEHO
35-59 FX HEYJIOBJICTBOPUTEIHHO HC 3a4TCHO
0-34 F HE 3a4TE€HO
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9. OBECIIEYHEHHME OBPA30OBATEJIbBHOI'O NTPOLUECCA JJIs JINL C
OT'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3I0POBbs 1 UHBAJINIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHs, TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH U MTPOMEXYTOUHOM aTTecTali 00y4JaromnuXCs B
3aBUCUMOCTH OT UX MHIMBHUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- ek o(QOpMIISIFOTCS B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

- JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPENOCTaBIISIETCS
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JeKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— JeKIuu Oo(QOpMIISIIOTCS B BHUAE DJIEKTPOHHOTO JOKYMEHTA, JOCTYIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— MUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YyCTHOU (pOpME MM BBIMTOJIHSIOTCS B MHUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOTUMOCTH MPEIYyCMATPUBACTCS YBEIMYCHHE BPEMEHH Ui TOATOTOBKU
OTBETA.

[Iponienypa  mpoBeACHUST  NMPOMEXKYTOYHOH  aTTecTallik  JJIs  OOYdYaroOUIMXCs
YCTAQHABIMBAaeTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TNCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalUs MOXKET IPOBOTUTHCS B HECKOJIBKO ATAIIOB.

IIpoBenenue mpoueAaypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JIOMYCKAeTcss C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs AOCTYN K WH(GOPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocst B (opMmax, aJalTUPOBAHHBIX K OrPAaHUYEHUSIM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEYaTHOM (pOpMe yBETUUEHHBIM IIPUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

— B Ie4aTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) TSt 00YYarOIIUXCSl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOH opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHAJIBHO-TEXHUYECKOE OBECINEYEHHME YYEBHOT' O
MPOLIECCA

VYuebuble 3aHATHSA mnpoBoaarcs B 4 ywyeOHoMm kopmyce Jlonl'Y (r. [loneuk, mp.
Tearpanbubiii, 13). Jlns mnpoBeaeHus 1abOpPAaTOPHBIX 3aHATUNA Tpebyercs ayauTopus,
00OpyIOBaHHAsT MENOBOM WJIM MapKEepHOH JOCKOW, MYJIbTUMEIMUHBIA HPOEKTOP U HKpaH,
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HOYTOYK, KOMIUIEKT yueOHON MeOenu Ui CTYACHTOB, pabouee MECTO MPENoaaBaTelisi, BHIXOI B
WHTepHeT — MPOBOAHOM WK ¢ UCob3oBaHHeM Wi-Fi.

Jlis caMocTOSITeNIbHOM paboOThl KCIIONIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuynoii OMOIMOTEKH YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MPe/CTaBIeHHOEe B Y4eOHO-METOIUYECKOM KaOWHeTe
Kaeapsl TEOPETUUECKO (PU3UKN U HAHOTEXHOJIOTHN (ayn.256).

OOyuyaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh  y4yeOHble MaTepuaibl IO
JTUCITUIIMHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmuoHHOrO 00pazoBaHUs
OI'BOY BO «loHI'Y». Ilpn m3ydeHHH AUCIUILIMHBI TPUMEHSIOTCS JICKTPOHHOE O0Yy4YeHHE U
JTUCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MIaTGoOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHMUK OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTEIILHON paOOTHI.

11. PEKOMEHIAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. Tlerpenko, A. I'. MeToasl uccienoBaHus HaHOMATEPUATIOB [ DJIEKTPOHHBIN pecypc] :
yuebHo-MeTomdyeckoe mocooue / A. I'. Ilerpenko ; 'OY BIIO "/loneuxkuili HanmoHaIbHBIN
yauBepcutet". - Jloneuk : JlonHY, 2019. - Dnektponnbie TekcToBBIC NanHbIe (1 daiin).

2. Tepexos, C. B. ®u3uka HaHO0OBEeKTOB : [yueOHoe mocodue] / C. B. Tepexos, B. H.
Baproxun ; I'OY BIIO J[loHeuxkuii HalMOHANbHBIA YHUBEPCUTET, DOU3NKO-TEXHUUECKUN
dakynbrer ; Jlonenkuii GpusnKo-TexHuueckuii UHCTUTYT uM. A. A. 'ankuna HAH Ykpaunsr. -
Homnenk : lonHY, 2013. - 418 c.

3. Baproxun, B. H. Hanomatepuansl [DnekTpoHHBbI pecypc] : [yueb. mocobue] / B. H.
Baproxun, C. B. Tepexos ; Jloneukuii Han. yH-T ; [loHenkuii ¢us.-TexH. mH-T UM. A. A.
["ankuna. - lonenk : lonHY, 2016. - Dnextponnsie nanusie (1 daiin).

4. I'yces, A. U. Hanomarepuansl, HaHOCTPYKTYpbl, HaHoTexHosnoruu / A. U. I'yces. -
Uzna. 2-e. - Mocksa : @usmatiaut, 2009. - 414 c.

11.2. JlomonHUTENIbHAS JIATEPATYPA

1. HanoTexHosIOTMY U crienuallbHble MaTepUaibl: yued. mocodue Juist CTYJEHTOB BY30B,
oOyuaromuxcs no HanpasiaeHuto noarotoBku 140140 - Texn. ¢pusuka / FO. I1. Connues, E. U.
[Tpsixun, C. A. Bonorkanuna, A. I1. [letkoBa; nmox pen. FO. I1. Connuesa. — Cankr-IlerepOypr:
Xumuzaat, 2009. — 334, [1] c.

2. Hanorexnonoruu: a30yka g Bcex / H. C. Abpamuyk, C. M. Apnomenko, A. H.
bapanos u ap.; mox pen. 0. JI. TpetbsikoBa. — 2-e u3a. — Mocksa: @uzmatiuT, 2009. — 365 c.

3. ®ocrep JI. Hanorexnonoruu. Hayka, naHoBauu u Bosmoxknoctu / JI. docrep; nep. ¢
anri. A. B. XauostH. — M.: Texnocdepa, 2008. — 349 c.

12. NHO®OPMAILIMOHHBIE PECYPCHI

1. Hauunonanbnast JIEKTPOHHAasI onbHoTeKa (HOB): dbenepanpHas
rocyiapcTBeHHass mH@popMmarmonHas cucrema / MunncrepctBo Kynbrypel P®; Poccuiickas
rocyaapctBeHHas Oubianoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obparenus:

01.09.2023). — Pexxum noctyma: cBoOOIHBIN, moAnucka. HeoOxoauma ycTaHOBKa MPOrpaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara ob6pamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MOJb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.
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3. Hayunas snexkrponnass Oubnmoreka «KubOepJlenunkay»: caidt / Accoumamms
«OTtkpbeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
CBOOOJIHBIN. — TEKCT: 3JIEKTPOHHBIMN.

4. DNEeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanb»: [caiT]. — URL:

https://e.lanbook.com (mara oOpamenus: 01.09.2023). — Pexxum gocTyma: Juisi aBTOPH3O0B.
[IOJIb30BaTeseH. — TEKCT: DJIEKTPOHHBIMN.

5. 9BC KOpaiit: smekTpoHHas OMOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctymna: st aBTOPU30B.
nosb3oBaTesen. — TeKCT: 2JIeKTPOHHBI.

6. DjIeKTPOHHO-0ubIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «/lonl'Y». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
Jnocryna: cBOOOIHBIN. — TeKCT: 31eKTPOHHBIN.

7. DuiekTPOHHBIN KaTajgor Hayunoit OmOmmoreku Ionl'Y: pasgen caiita / Hb
Joul'Y. — Tekcr: anextponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum pgocryna: MOUCK CBOOOJHBIN, 3IIEKTPOHHBIE
JIOKYMEHTBI — JiJ1s TTosib3oBaTened JJonl'y.

8. JduexTpounblii apxuB JouIl'Y: pasmen caiita / Hb Jonl'Y. — Teker:
anekTpouubii / DBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxum moctyma: CBOOOHBIA.

13. IMPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopnoparusnas nunen3us Joul'Y Ne 46484614)

2. Microsoft Office (koprioparuBHas nuuen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (nmuuensust nporpammsl Dream Spark i BeicInX yueOHBIX
3aBEJICHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (imuenszuun GPL, Apache,
BSD m1st cB0oO0AHOTO MPOrPaMMHOTO OOECTICUESHHMS ).


https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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