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PABOYAS TIPOTPAMMA JUCIUAIIJIMHBI

KOPPO3US U BALIIUTA HAHOKPUCTAJUVIMYECKHUX MATEPHAJIOB

YKpynHeHHas rpynna HanpasJieHHH 28.00.00 HaHOTEXHOIOTHM ¥ HAHOMATEPHAIIBI
TIOJITOTOBKH

[Iporpamma BeIcIIEro 06pa3oBaHus [Tporpamma mMarucTparypbl

Hanpasienue noaroToBKH 28.04.03 Hanomarepuainsl

Marmucrepckas mporpaMmma Hanomarepuaibl 1 HAHOTEXHOJIOTHH
KBamupuxanus Maructp

®opma obyueHus Ounas

Pa6oyas mporpamma alaiiTHpOBaHa JJIsl JIUILL
C OrpaHUYEHHBIMA BO3MOXXHOCTSIMH 37I0POBbSI U HHBAJIH/IOB

Jloneuk 2024



PaGoyas mporpaMma JUCHMIUIMHBEI «KOppo3usi M 3aIMTA HAHOKPHCTAIHYECKHX
MaTepHaJoB» Ul O0ydYalomKXcs MO HampasieHHio moarotoku 28.04.03 Hanomarepuaisl
(Marucrepckas nporpamma: Hanmomarepuaabl 4 HAaHOTEXHOJIOTMH), COCTAaBJIEHA HA OCHOBAHWUM
denepalbHOTO TOCYAAPCTBEHHOTO 00pa3oBaTEeNbHOTO CTaHJApTa BBICIEro 00pasoBaHMSI —
MarucTpatypa mo HampasieHuio mnoarotoskd 28.04.03 Hanomarepuaisi, yTBepXJICHHOTO
iipuKazom MunncrepcTBa 06pasoBanus u Hayku Poccuiickoit ®enepamuu ot 22 centsbps 2017
r. No 966 (¢ m3am. u gom.), Ilopsaka OpraHM3allid M OCYIIECTBJICHHS 00pa3oBaTeNbHOM
JIeSTENBHOCTH 1O 00pa3oBaTeNbHBIM IIPOrpaMMaM BBICIIEr0 00pa3oBaHHs — MporpamMMam
OakanaBpuaTa, NpOrpaMmaM CII€NHaJMTeTa, NPOrpaMMaM MAaruCTpPaTypsl, YTBEPXKICHHOIO
mpHKa3oM MHUHHCTEpCTBAa HayKd W Bhbicmiero obpasosanus Poccuiickoit ®@enepamun ot 06
ampens 2021 r. Ne 245 (¢ u3M. # JOIL), B COOTBETCTBHH C yYEOHBIM IUIAHOM, YTBEPXKICHHBIM
Vyuensmm coBetom PI'BOY BO «Jloal'Y» mst Habopa 2024 roza.

PaspaboTunk:

npodeccop kadeapsl TEOPETHYECKOH

(H3MKA 1 HAHOTEXHOJIOTHIA,

Kauj. ¢us.-mar. HayK, mpod. H.I1. BanunsiH

PaGouyas mnporpamma opo0peHa Ha 3acellaHHH KadeIpbl TEOPETHYECKOH bu3uku H
HAHOTEXHOJIOTHH.
ITpotoxon ot 26.03.2024 r. Ne 16

3aseyrommii kadeapoi A.T'. Tlerpenko
COTI'JIACOBAHO:

Jlexan (hU3HKO-TEXHUYECKOTO (haKyabTeTa // C.A. ®omenko
28.03.2024 r.

VueGHO-MeToIMYecKas KOMHCCHS (PU3UKO-TEXHHYECKOTO (aKyJIbTeT:
IIpotokoin ot 27.03.2024 r. Ne 2
[Tpencenarens B. H. Korenxko

PyKOBOMTEIH OCHOBHOH IPO(ECCHOHATBHOM

o6pa3oBarensHON NPOrpaMMBI, .

1-p dus.-mar. nayk, npod. . AT Ilerpenxo
26.03.2024 r.
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCHUIUINHBI, HA KOTOPBIX OCHOBBIBAETCS N3y4YE€HUE TaHHOM:

TMCUUIUIMHBL TporpaMmbl  OakanaBpuata: OCHOBBI KpHcTaiorpadum, dusuka
reTepo’NUTAKCUAIBHBIX HAHOCTPYKTYP, JleexTsl B KpucTamiax.

1.2. JIucuuruimHbl, KypcoBble pabOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00X0AUMO KaK MpelIecTBYOIIEe!

Hanomarepuanbl u  oOkpyXkaromas cpeia: I[PUMEHEHHME M OLIEHKAa PHUCKOB,
[Tpon3BoCTBEHHAs IPAKTUKA: HAYYHO-HUCCIIEOBaTENIbCKask paboTa.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTUKa

HanmenoBanue nokazaresst 3HaYeHNE TIOKA3aTeIsI

HasBanue oO6pazoBaTebHON MPOTpaMMBbI 28.04.03 Hanomarepuansl (Marucrepckas
nporpamma: Hanomarepuansl u
HAHOTEXHOJIOTHH)

Iudp 1 Ha3BaHHE B COOTBETCTBHH C b1.B.JIB.3.1 Koppo3us u 3amura

y4eOHBIM IIJIAHOM HAHOKPHUCTAJUTMYCCKUX MATEPUAIIOB

Yactb 00pa3oBaTEIbHON POTrpamMMBbl BapuaruBHas yacTb: BEIOOp 00y4aromerocs

KosimdyecTBO 3a4eTHBIX eUHUIL / BCEr0 4acoB 8/288

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus

O0111ee KOJIMYECTBO YaCOB
o,
o & CaMOCTOSI-
®opma &8 i Sona- i - o
> | 2 JIEKIA nmabopa- | TpaKTH TENBHOMI opMma
00y4eHus 0 3 BCETO
8 OHHBIX | TOPHBIX | YECKHX | paboOTHI + KOHTPOJIS
KOHTPOJIb
QOuHas 2 3 30 — 60 198 288 3K3aMeH

3. LEJU JUCIUTUIMHBI

®opMHUpOBaHUE y CTYICHTOB 3HAHUN U YMEHHI B 00JaCTH YUEHHSI O KOPPO3UHU U 3alUTe
MatepHuaioB; (GopMupoBaHHe 3HAHUUN O (U3NYECKUX OCOOCHHOCTSX MNPOTEKaHUs IMpoliecca,
CBA3aHHOTO C pa3pylIEHUEM HAaHOOOBEKTOB, a TaKkKe (aKkTopax YCKOPSIOUMX WU
3aMEeUIAIOIINX OTOT MPOLECC.

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

Komnerenumn WHnukaTopel Pe3ynbTarsl o0yuenus

[K-2. [1K-2.3. [1K-2.3.1. 3Haer mapamMeTpbl HCXOJHOTO COCTOSHUS
Criocoben AHanuzupyet OCHOBHBIX,  BCIIOMOTATE€lbHBIX W  PACXOJIHBIX
yIpPaBIATh napaMmeTpbl MaTepuaIoB U HAHOMATEPHAJIOB.

napaMeTpamu texHonoruueckux | [1K-2.3.2.  YMeer KOHTpOIMpOBaTH MHapaMeTph
nporecca onepanuit HCXOJHOTO COCTOSIHHMSI OCHOBHBIX, BCIIOMOTaTeNIbHbIX
TEXHOJIOTUYECKOH | 06paboTKu U PACXOJIHBIX MaTEpUAIOB U HAHOMATEPHUAJIOB.
00paboTKn Marepuaia u IIK-2.3.3. Bmageer  HaBblkamMu  pabOTBI  C
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MaTepuajioB M | HAaHOMaTepHuala

HOPMAaTHUBHO-TEXHUYECKON TOKYMEHTAIINEH.

HaHOMAaTepHaJoB

u I1K-2.4. [IK-2.4.1. 3maeT  TeXHHMYECKHE  TpeOOBaHMS

KOHTpoaupoBath | KonTposupyer COOTBETCTBHSI ~ XapaKTEPUCTUK  Marepuaia |

174 COOTBETCTBUS HaHOMaTepHasia u TEXHOJIOTUYECKOTO
XapaKTePUCTHK 000py/IOBaHUSI.

Mmarepuaia u
HaHOMaTepHasa u
TEXHOJIOTUIECKOTO
000py10BaHUs
TEXHUYECKUM
TpeOOBaHUSIM

[IK-2.4.2. YMeer TmONB30BAaTBhCS  CPEICTBAMHM
M3MEpEHUs] CBOWMCTB MaTepuaja M HaHOMaTepualia
[1K-2.4.3. Brnageer HaBbIKaMH U3MEPCHUM 3HAYCHHUI
pabourx mapaMeTpoB TEXHOJIOTUYECKUX OTepaIuil u
XapaKTePUCTHK MOJYYCHHOW HAHOMPOIYKIIUN

o. I[TPOT'PAMMA JJTUCHUITJINHBI

HasBanue temnl

KpaTkoe copepxanue TeMbl (BOIPOCH! TEMbI)

Paznen 1. Koppo3us wu  3ammurta
HAaHOKPHUCTAJUIMYECKUX MaTepPUaJIOB

Beenenue. OcHOBHbIE yueHUS O
KOPPO3HU MaTepHajoB

[IpsiMble ¥ KOCBEHHbIE METOABI IOTEPH OT
Koppo3uu.  Kraccudukanus  KOPpPO3HOHHBIX
pa3pyuienuii. KoanyecTBeHHbIE U KaueCTBEHHBIE
OLEHKM KOppo3ud. BiMsHue BHEMIHUX H©
BHYTPEHHUX bakTopoB Ha pa3BuTHE
KOPpPO3HOHHBIX  paspymeHuii. Koppo3noHHsbie
cpeabl M BUIBI KOppO3uH. TepMoaMHAMHMKA U
KMHETUKAa B YYCHHSIX O KOPPO3UH U 3AIIHUTE
Marepuaa.

Teopus OKHCIIEHHs] MATEPUATIOB.
AncopOuus 1 KHHETHUKA aJcopoimu

I'unore3sr @penkens, [lorTku, 3axkonsl Pua.
Teopus Barmepa, ApxapoBa. ApncopOuusi u
KMHETHKA azcopouun KHACII0pOJa Ha
HaHOKPHUCTAJUIMYECKUX Marepuanax u
AMUTAKCUAIBHBIX IUIeHKax. JlecopOuus, sHeprus
aKkTUBalMK jaecopbuuu. BausHue ancopOuum Ha
¢u3znyeckue CBOMCTBA HAHOKPUCTAIUIMUECKUX
MmatepuanoB. Koppo3us MeTamioB, CIUIaBOB U
HEMETAJUIMYECKUX MATEPUAJIOB.

3apojsliieodpa3oBaHue B
MMOBEPXHOCTHBIX OKUCHBIX INICHKAX , UX
OLIEHKH MX OTJENIEHHE OT MOJUI0KKH

Jloka3zatenbcTBa  CyIIECTBOBaHUS  Ipoliecca
3apojplieoOpa3zoBanus okucia. [Ipoucxoxnenue
npolecca OKUCIEHHUS! € 3apoJbllieoOpa3oBaHuEM
B HAHOKPUCTAUIMYECKUX  MaTepuajax |
XEMO3IUTAKCUATBHBIX MJICHKAX. Meroabl
nosiyueHusi IuieHoK. lccrmenoBanue CTpyKTypbl
TOHKHX OKHCHBIX clioeB (Meroasl [IDM, POM,
PCA, OrI). OueHka TONMHWHBI TJICHOK W WX
OTJIECTICHHE oT MTO/JIOKKH. OpuenTarnus
MPOJYKTOB peakluu (KOppo3WH) Ha CBOMCTBa
AMUTAKCUAIBHBIX TUIEHOK. BrusiHue dusmueckux
U XHMHYECKHX YCIOBHH Ha CKOPOCTh pOCTa
OKaJIMHBI (Temmeparypa, JlaBJICHUE,
KOHIEHTpalus NpuMecei, 1e(exToB).

JlokanbHast KOPPO3HSI U pa3pylICHUE
MaTepHaJiOB

Koppo3usi MeTanioB u CIJIaBOB B €CTECTBEHHBIX
YCIIOBUSIX. Koppo3nonHo-mexanndeckue




paspyuLIcHHs METaJIJIOB. Hedextor
KPUCTANIMYECKON pemeTrku. Ponb  00bEeMHBIX
Je(EeKTOB Ha MPOLECC Pa3pyLICHMSL.

3amuTa OT KOppO3uu

OcHOBHEIC nyTu 3alllUTHI METATNIMYCCKUX
I/IS,I[eJ'II/II‘/'I OT KOppO3uwu. Meramnyeckue U
HEMCTAJNIMYCCKHUC 3alllUTHBIC IIOKPLITHA.

DJIeKTpoXUMHUYEecKasi 3amurta. BoszaeiicTBue Ha
KOPPO3HMOHHYIO CpPEy.

Mepsl 60pbOBI C KOPPO3UEH.

XTO

HUTPOILIEMECHTAITHS ).
MeTayu3anusa. MeToabl IUIaKupOBaHUsL.

JlermpoBaHHue — KaK METOJ 3aIIUTHI OT KOPPO3HH.
(asoTupoBanue,

LIEMCHTAIINS,

Hubdysnonnas

OKOJIOTUYECKHE ACIEKTHI POOIEMBI
KOPPO3HH.

DKOJOTUYECKHUE ACTICKTHI TIPOOJIEMbI KOPPO3HUHU.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJINHBI

6.1. dopma 0O0ydyeHus — ouHasi, Kypc — 2, ceMecTp — 3

HaumenoBanus pasaciioB U TEM

KonmuectBo yacoB

Jlexu. | Jlabop. | Ilpakr. | CPC+K | Beero
Paznen 1. Koppo3us u 3amura 30 60 198 288
HAaHOKPUCTAUIMYECKUX MaTEPHAJIOB
Beenenne. OCHOBHBIE YUCHHUSI O KOPPO3HUU 4 8 28 40
MaTepuaioB
Teopust OKHCIEHUS MAaTEPUATIOB. AICOPOIIHS 4 8 28 40
Y KMHETHKA aJICOPOIMH
3apojplieoOpa3oBaHue B MOBEPXHOCTHBIX 4 8 28 40
OKHCHBIX TUIEHKAaX , MX OIEHKH WX OT/EICHUE
OT IOJUI0XKKH
JlokasibHast KOPPO3UsS U pa3pylieHUE 4 8 28 40
MaTepruaioB
3amuTa OT KOPPO3HH 4 8 28 40
Mepsb1 60pb0BI ¢ KOppO3UEH. 5 10 29 44
DKOJIOTUYECKHE aCMEKThI MPOOIEMBI ) 10 29 44
KOPPO3HHU.
WNTOI'O [10O KOMITOHEHTY OIIOII 30 60 198 288

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

7.1.  KoHTpoJIbHBIE BOIIPOCHI
Paznen 1

TCOpI/I}I OKHCJICHHUA MAaTCPUAIIOB.

ONoGa~WNE

OnpeneneHnsi OCHOBHBIX MOHATHIM KOPPO3UU METAILIOB.
IIpsiMBbIE 1 KOCBEHHBIE METOJBI OT KOPPO3UHU.
Krnaccudukanys KOppo3nOHHBIX pa3pyLIeHHH.
Koppo3znonnsle cpeapl 1 BUABI KOPPO3UH.
TepmoanHaMHKa U KHHETHKA B YYEHUN O KOPPO3WH U 3aIIATE MaTepuaa.

I'unotessr ®penkens, [lloTTku, 3akonbl Puna, Teopust Baruepa.
Koppo3sust MeTamios, crijiaBoB M HEMETAUTMYECKUX MAaTEPUATIOB.
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9. OCHOBHBIC ITyTH 3aIIUTHI METAJUIMYESCKUX H3JICTHIA OT KOPPO3HUH.
10. Kopp0o3HOHHO-CTOMKHE MOKPHITHS.

11. Bo3znelicTBre Ha KOPPO3UOHHYIO CPETy.

12. JlernpoBaHuE KaK METO/ 3aLIUTHI OT KOPPO3HH.

13. MeTtoibl HaHECEHUS 3alIUTHBIX TOKPBITHHA.

14. IInakupoBanue.

15. JIuddy3nonnas Meraum3anus.

7.2.  Tewmsl noknanos (pedepaton)

1. 3y4yeHue BIUSHUS TEMIIEpaTyphl HA CKOPOCTh KOPPO3HH.

2. N3yyenue BIUsSHUS TEMIEPATyphl HA TOJIIIUHY OKUCHOMN TUICHKH.
3. U3ydeHne OKHUCICHHUS XKelle3a Ha BO3AyXe mpu Temmeparype 300 C.
4. 3yueHue OKUCIICHHUS JKeJie3a Ha BO3yXe MPH TeMIepaType 400°C.

7.3.  Tewmbl muCbMEHHBIX PaboT (THIIBI 3a/a4)

— XHMHUYECKHE CBOMCTBA METAJJIOB B PA3JIMYHBIX CpEAax.

— Bausnue TEMIICPATYPbl Ha CKOPOCTb OKHUCJICHUSA U OIPCACICHUC DHCPIrUH aKTHUBAUU
KOPPO3HMOHHOI'O IIpoHecca

—  DIeKTpoXuMHUUYEcKasi KOppo3usl METAJJIOB B PA3IMYHBIX cpenax. OnpeneneHue CKOpoCcTH
KOPpO3UH.

— CnocoObl 3alIMTHI OT KOPPO3UU (JIAKOBbIE, TalbBAHUYECKUE MOKPBITHS). HrHOUTOPHI
KOPpO3UH.

— OrueHka 3aIuUTHOTO JCHCTBHSI HHTUOUTOPA.
— Ormpenenenue rIyOMHHOTO TTOKa3aTeNsi KOPPO3UU.
— DnuTakCHaIbHBIE IIEHKH.

KonTponbHast paboTa 1Mo HpoBEpKE TEOPETUYECKUX 3HAHMM — IO BCEM TEMaM, C
VICIIOJIb30BAaHUEM YKA3aHHBIX BBILIE KOHTPOJIBHBIX BOIIPOCOB.

7.4.  OO6pasern copep)kaHus K3aMEHALMOHHOTO OueTa
JIoHEeKH roCyJapCTBEHHBIM YHUBEPCUTET
OU3UKO-TEXHUUECKUH (PaKyIbTeT

Kadenpa reopernueckoii (pu3MKKU U HAHOTEXHOJIOTUH

[Tporpamma BeIcIIero oOpa3oBanusi  IIporpaMma marucTparypsl

Hampasnenue noarotroBku 28.04.03 Hanomatepuaisl
Marwucrepckas mporpamMmma Hanomarepualibl 1 HAHOTEXHOJIOTUU
®dopma 00yueHus Ounas

Cemectp Tperun

Hucnnnnmza Koppo3sus u 3amura

HaHOKPHUCTAJUIMUECKUX MAaT€PUAJIOB
DK3aMeHalnoHHbINA Omier Ne 1
TepMoaMHaMKKa U KUHETUKA B YYEHUU O KOPPO3UHU U 3allIUTE MaTepuaa.

1.
2. Tunoressl ®penkens, [llorTku, 3akonsl @uina, Teopust Baraepa.
3. IInmaxuposanue.
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VYTBepKaeHO Ha 3aceqaHnu Kadeapsl TeopeTnuecko (GU3MKH U HAHOTEXHOJIOTHH, MPOTOKOJ No
oT 202 1.

3aBenyrommii kKageapoit

DK3aMeHaTop

B ci1ydyac BCIACHUA yqe6Hor0 mponecca ¢ UCIIOJIBb30BAHHUEM JJICKTPOHHOI'O O6yLIeHI/I$I n
JUCTaHIIMOHHBIX 06p330BaTeHLHBIX TGXHOHOFHfI, COACPIKAaHUC OujeTa MOXKET OTJINYATLCS OT
IMPUBCACHHOI'O.

8. PACITIPEAEJIEHUE BAJIJIOB, KOTOPBIE [TOJIVHAIOT OBYUAIOINECA

OO6mrast olleHKa 3HAaHWKA OOYYAIOIIUXCS MO JAUCHMIUIMHE MpoBoautcs mo 100-6amibHoi
IIKAJIe HMCXOJ W3 MAaKCUMyMa, MPHUBEACHHOTO B TaOymie Huxke. OpraHu3alioHHO-ydcOHast
paboTa B ayAUTOpUU OIICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIAeMOCTb 3aHATUH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBIMIOJIHEHUE JOMAIIHUX 3aJaHUi, aKTUBHOCTH BO BpeMs
MPOBEJCHUS JICKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTHE B OOCYXKICHHHM TEKYIIero W
MIPOMICHHOT'O MaTepuaia, pereHue 3a1ad u T.11.).

8.1. Cemectp 3

Howmepa paznenos Buasl pabot Maxcumanbioe
KOJIMYECTBO 0aJsIOB
OpranuzanoHHO-y4yeOHas paboTa B ayJUTOPUHI 15
CamocTtosTenbpHas pabora 5
1 [TpakTryeckne padoThI 20
KonTtponbHas paboTa o TEOpeTHUIECKOMY 20
MaTepuainy
NTOTI'O 60
DK3aMeH 40
OO0muii uTor 3a CeMecTp 100

CooTBeTcTBHUE 0AJLIOB OIIEHKE

KOMHIecTEO GALI0R O1reHKa 110 nATHOAJUIFHOM IIKajle
s 100 ECTS | Dxk3amen, nudpdepeHnnpoBaHHbII 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B 32YTEHO
75-79 C Xopoto 3a4TEHO
70-74 D 32YTEHO
60-69 E YIOBJIETBOPUTEILHO B—
35-59 FX HEYIOBIETBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3aUTEeHO
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9. OBECIIEYEHHME OGPA3OBATEJIbBHOI'O ITPOLIECCA JJIA JIMLL C
OI'PAHYEHHBLIMU BO3MOXHOCTAMMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YOTCS CIEAYIOIINE JOMOJHUTEIbHBIC METOABI
00y4YeHHs, TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalli 00yJaromuxcs B
3aBUCUMOCTH OT UX MHAMBUYAIbHBIX OCOOEHHOCTEMH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- ek Oo(GOpMIISIFOTCS B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

- JUIA  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOIUMOCTH  IPENOCTaBIIAETCS
YBEIIMYMBAIOIIEE YCTPOWCTBO; BO3MOXKHO TAK)KE UCIIOIb30BAHUE COOCTBEHHBIX YBEINYHBAIOIINX
YCTPOMCTB;

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

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JeKIUH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITbIOTEPE B MUCbMEHHOM (hopMe;

— 9K3aMeH TPOBOJUTCS B MHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHHUS.

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

— ek Oo(QOpMIISIIOTCS B BHUAE 3JIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBI0 KOMITBIOTEPA CO CHEIMATH3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUCHHEM;

— MUCbMEHHBIE 3aJ[aHUs BBIIIOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YyCTHOU (pOpME MM BBIMTOTHSIOTCS B MMCHMEHHOM
(dopme Ha KOMITBIOTEpE.

[Ipy HEOOXOTUMOCTH TPEIYCMATPUBACTCS YBEIMUYCHHE BPEMEHH Ui TOATOTOBKH
OTBETA.

[Iponienmypa  mpoBeACHWST  NMPOMEXKYTOYHOH  aTTeCTalk I OOYYarOIIMXCS
YCTAQHABJIMBAaeTCS C Y4Y€TOM HX HMHIUMBUAYAJIBHBIX TCUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTecTanus MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIIOB.

IIpoBenenue mpoueAypbl OLEHMBAHUS PE3YJIbTaTOB OOYyUeHHUs JIOIyCKaeTrcs ¢
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs A0CTYN K HH(GOPMALIMOHHBIM U OMOIMOrpadMuecKuM pecypcam B CETH
WuTepHer mis kaxaoro oOywaronierocst B gopmax, aJalTUPOBAHHBIX K OTPaHUYEHUSIM HX
3JI0pOBbsI U BOCIIPUATHUS HHPOPMALIUH:

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 ¢ HAPYIICHUSIMU ONIOPHO-/IBUTATEIBHOTO arlapara:

— B IIEUaTHOH opme;

- B (hopMe IIIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE YUEBHOI'O [TPOLECCA

VYuebuble 3aHATHA mnpoBoaarcs B 4 yuyeOHoMm kopmyce Jlonl'Y (r. [lomenk, mp.
Tearpanpubiii, 13). [lng mnpoBeAeHWST TNPAKTUYECKUX 3aHATHH TpeOyeTrcs ayauTopHs,
000pyIOBaHHAsT MENOBOM WM MapKEepHOH JOCKOW, MYJIbTUMEAMHHBIA MPOEKTOpP M IKpaH,
HOYTOYK, KOMIUIEKT yueOHON MeOenu i CTYICHTOB, pabodyee MECTO MPEMNo1aBaTelis, BBIXOI B
WHTepHeT — MPOBOAHOM WK ¢ McTob3oBaHHeM Wi-Fi.
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Jlis caMOCTOSITeNIbHOM pabOThl HCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii OMOIMOTEKM YHHBEPCHUTETa W JPYTUX DJICKTPOHHBIX OHONMMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeTo/InYeckoe oOecreueHue, MPe/CTaBICHHOE B Y4eOHO-METOIUYECKOM KaOHHeTe
Kadeapbl TCOPETUICCKON PU3UKU ¥ HAHOTEXHOJIOTHI (ay1.256).

OOyuyaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4eOHble MaTepuaibl 110
JTUCITUIIIMHE, pa3MmenieHHble Ha tiatrpopme Moodle LlenTpa mucTaHmnoHHOTO 00pazoBaHUS
®OI'BOY BO «loHI'Y». Ilpu u3ydeHUN AUCIUTLIMHBI MPUMEHSIOTCS JIEKTPOHHOE OOY4YCHHE U
JTUCTAaHIIMOHHBIC 00pa30BaTENIbHBIC TEXHOJIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmiIaTGopMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYIIECTBIISICTCS TEKYINIMHA KOHTPOJb 3HAHWUU OOy4YaromMXCs Ha OCHOBE TECTUPOBAaHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOI paOOTHI.

11.  PEKOMEHIAYEMAA JIMTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. Kopposusa u 3ammra metamioB [Tekct] : ¢6. Hayd. Tp. Bem. 6 / [penkon.: C. M.
benornasos (o1B. pea. u ap.)] ; Kanununrpanackuii roc. yH-T. - Kanununrpan, 1983. - 152 c.

2. Baproxun, B. H. Hanomatepuansl [DnekTpoHHBI pecypc] : [yueb. mocobue] / B. H.
Baproxun, C. B. Tepexos ; Jloneukwii Han. yH-T ; [loHenkuii ¢mus.-TexH. mH-T UM. A. A.
["ankuna. - Joneuk : JJouHY, 2016. - Dnextponnsie nanusie (1 daiin).

3. TepexoB C. B. ®usuka HaHOOOBEKTOB: [yuebHoe mocobue] / C. B. Tepexos, B. H.
Baproxun; 'OV BIIO «/lonHY» - Honeuk: JJonHY, 2013. — 418 c.

4. I'yce A. . Hanomartepuainsl, HAaHOCTPYKTYphl, HaHoTexHoJoruu / A. U. I'yceB. —
H3n. 2-e. — Mocksa: ®uzmaraur, 2009. — 414 c.

11.2. JlomonHUTENbHAS JIUTEPATYpa

1. HanoTexHonOruM U crienuaibHble MaTepHalbl : yued. mocodue AJisi CTYAEHTOB BY30B,
oOyyaromuxcst 1Mo HampasieHuto noarotoBku 140140 - Texn. ¢usuka / FO. I1. Connues, E. 1.
[Mpsixun, C. A. Bonorkanuna, A. I1. IlerkoBa ; mox pexn. FO. I1. Connuena. - Cankt-IletepOypr :
Xumuzgat, 2009. - 334, [1] c.

2. Cy3nanes, W. I1. HanoTexHoNOTHS : PU3UKO-XMUMHUS HAHOKIACTEPOB, HAHOCTPYKTYpP U
Ha"omarepuainos / U. I1. Cyznanes. - 2-e u3z. - Mocksa : URSS : JIu6poxom, 2009. - 589 c.

3. TlomydyeHume u wHCCIEIOBaHWE HAHOCTPYKTYpP : JIaOOPAaTOPHBIA MPAKTUKYM IO
Ha”HoTexHoJorusM / [A. A. EBnokumoB u ap.] ; nox pen. A. C. CuroBa. - Mocksa : BUHOM.
JIa6. 3nanui, 2010. - 146 c.

12. NHOOPMAIMOHHBIE PECYPCBI

1. Hauunonanbuast 3JIEKTPOHHAS OnbmMoTexa (H3Bb): dbenepanpHas
rocyaapctBeHHas uH(popMaimonHas cucrema /| MunucrepctBo Kynbryper P®; Poccwuiickas
rocyaapcTBeHHas Oubnnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:
01.09.2023). — PexumM jgoctyma: cBOOOIHbBIH, moanucka. HeoOxouma ycTaHOBKA MTPOTPaMMHOTO
oOecrieyeHus. — TeKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas Oubnuoreka: caiit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum gocTymna: i aBTOPU30B.
MOJIb30BaTENe. —TEeKCT: JIEKTPOHHBIN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmukay»: caiit / Accoruanms
«OTkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryma:
cBOOOHBIN. — TeKCT: NMEeKTPOHHBIH.

4, DNeKTpOHHO-OUOIMOTeUHAS cucremMa «JIaHby: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
nojb3oBaTenen. — TeKCT: 2JIeKTPOHHBI.
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5. 9BC KOpaiit: >nekTpoHHas OMOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum moctymna: st aBTOPU30B.
nosb3oBaTesen. — TeKCT: 3JIeKTPOHHBI.

6. DJIeKTPOHHO-0ubIuoTeunasi cucrema Jloul'Y: caiitr / ®I'BOY BO «lonl'Y». —
Honenxk, 2016- . — URL: http://library.donnu.ru/ (mara o6pamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIN.

7. DJieKTPOHHBIN KaTajor Hayunoit OmOmmoreku Ionl'Y: pasgen caiita / Hb
Houl'Y. — Tekcr: anextponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIM, JJICKTPOHHBIC
JIOKYMEHTBI — JJ1s1 Ttosb3oBaTene JJonl'y.

8. Ouexktponnblii apxuB [doul'Y: pazgen caiita / Hb Jounl'Y. — Tekcr:
anektponubii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pexxum qoCTyIa: CBOOOIHBIIA.

13. I[TPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (koprnioparusnast nmunien3us Joa['Y Ne 46484614)

2. Microsoft Office (kopnoparuBnas nunensust o'y Ne 46472919)

3. Microsoft Visual Studio (sunensust mporpammsl Dream Spark st BBICIIEX y4eOHBIX
3aBEICHUI)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmmuuen3uun GPL, Apache,
BSD ny1s1 cBO601HOTO TPOrpaMMHOT0 00eCTIEUeHHUS ).


https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

