


Pabouas nporpamma qucUUIInHE «CoBpeMeHHble HAHOTEXHOJOTHHY IS
obydatomuxcst mo HampasieHuto nonarotopku 03.03.02 @usuka (Ilpodwuis:
®usnka), cocTaBleHa Ha OCHOBaHHH @enepalbHOTO TIOCYAapCTBEHHOIO
00pa3oBaTeNbHOTO CTaHAapTa BbICLIEr0 o0pa3oBaHusS — ©OaxajaBpHaT IO
HanpaBjieHuto noaroroskd 03.03.02 ®wusuka, yTBEPKACHHOIO IIPHKA30M
MuHHcTepcTBa Haykd M BbIclIero obpasoBaHus Poccuiickoit ®enepalud oOT
07.08.2020 Ne 891 (c u3m. u pom.), Ilopsinka opraHu3allii M OCYLUECTBIECHHS
00pa3oBaTeNbHOH NEeATENBPHOCTH 10 00pa30BaTeNbHBIM IIPOrpaMMaM BBICILErO
obOpa3oBaHHsi — MNporpamMMmaM OakaiaBpuaTa, IporpaMMaM CHELHAIUTETA,
IporpamMMaM MarucTpaTyphl, YTBEp)KA€HHOI0O NpHKa3oM MUHUCTEpCTBa HAayKH U
BeICLIEro odpaszoBaHus Poccuiickoit Menepanuu ot 06 ampens 2021 r. Ne 245 (c
H3M. U [OI.), B COOTBEICTBHH C Yyue€OHBIM ILUIAaHOM, YTBEPXKIEHHBIM YUEHBIM
cosetoM ®I'BOY BO «loul'Y» nns nabopa 2024 rona.

PazpaboTuuk:
npodeccop xadenapsl TEOPeTHIECCKOF
¢H3HKH H HAHOTEXHOJIOTHIT,

JOKT.(pH3.-MaT.HAYK B.B. Pynmsnnes

)
Pabouyas mporpamma yTBepIeHa Ha 3acefaHHH Kadenpel TeopeTHueckoif (H3HKH H

HaHOTEXHOJIOTHii.
Ilpotoxon ot 26.03.2024 r. Ne 16

3aBenyromuii kagenpoii /7 A.T. IleTpeHko
COT'JJIACOBAHO:

JlexaH (H3HKO-TEXHHYECKOTO
tbakynbTeTa C. A. ®oMeHKO
28.03.2024 r.

YyeOHO-MeTOAHYECKas! KOMHCCHS QH3HKO-TeXHHYE
[TpoTtokomn ot 27.03.2024 1. Ne 2.
[Ipenccnarens Kotenko
PyroBomuTenH 0cHOBHOI npodeccoHaTbHOI
00pa3oBaTeNbHOIT IporpaMMBbl:

p porp L
KaHauaaT GH3HKO-MaTeMaTHYECKHX HayK & ST A. B. Beave
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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.13.2 CoBpemeHHBIE
HAHOTEXHOJIOTUH

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 10 42 72 9K3aMeH

3. HEJU JUCHUTIJIUHBI

VYrny0OneHue 3HaHUHM, MPENCTaBICHUIA,
MoOJIelieii B 00JIaCTH HAHOTEXHOJIOTUH.

9KCIICPUMCHTAJIbHBIX (baKTOB H TCOPCTHYCCKUX

4, KOMIIETEHIU OBYYAIOIIETI'OCSs, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHUS KOMIIOHEHTA OBPA3OBATEJBHOM TPOT'PAMMBI, UX
NHINKATOPBI U IIVTIAHUPYEMBIE PE3YJIBTATbBI OB YUEHMU S
Komnereniuu Wnaukatopsr Pesynbrarel 00yueHus
YK-1. YK-1.11. VYK-1.11.1. 3naer kak coOupath
CnocobeHn CoOupaeT 1aHHbBIC IO JTAaHHBIE TI0 TTOCTABJIEHHBIM HAYYHBIM

OCYHICCTBJIATD IOUCK, CJIO)KHBIM HayYHBIM

KPUTHYECKHM aHaIu3 U | mpoliemam,
CHHTE3 HHpOopMaluHy, OTHOCSILIMMCS K
NPUMEHSTh CUCTEMHBIH | podeccHoHaNbHOM

npobiemMam

VYK-1.11.2. YmMeer aHanu3upoBarthb
npo6aemMy B poecCHOHAIBHOM
JIESITEIIbHOCTH




MOAXO/ ISl PEIICHHUS oOactu VK-1.11.3. Bnaneer HaBbIKaMu

IIOCTaBJIEHHEIX 3a74a4 BBISIBJICHHSI HAy4YHBIX TIPOOJIEM U
HCIIOJB30BaHMs aJ€KBATHBIX METO0B
JUTSI UX PEIICHHSI

VK-2. YVK-2.13. VK-2.13.1. 3Haetr HE0OOXOMUMBIE IS

Croco0eH ornpenensaTh [Tnanupyer OCYIIIECTBICHUS

KpYT 3aj1a4 B paMKax COOCTBEHHYIO po(heCcCHOHAIILHOM JIeATSIIbHOCTH

IMOCTaBJICHHOM IISIIN U
BBIOMPATh ONTUMAJILHBIE
CIOCOOBI MX pellIeHus,

JIEATEIIbHOCTh UCXOMS U3
MMEIOIINXCS PECYPCOB U
OrpaHUYEHUN

MIPABOBBIE HOPMBI
VYK-2.13.2. YmeeT ninaHupoBaTh
COOCTBEHHYIO JIEATEIIbHOCTh

UCXO04 U3
JIEHCTBYIOIUX
IIPaBOBBIX HOPM,
HUMEIOIINXCS PECYPCOB U
OrpaHUYCHUI

HCXOJIS1 M3 UMCIOIIMXCS PECYPCOB
VK-2.13.3. Bnageer HaBBIKAaMH 110
MyOJIMYHOMY TTPEJICTABICHUIO
PE3yIIbTATOB PEIICHHUS
KOHKPETHOM 3aJ1a4i ITPOEKTa

o. IMPOI'PAMMA JUCHUIIJINHBI

HazBanue temsl

Kpatkoe cogepxanrie TeMbl (BOIPOCHI TEMBI)

Paznen 1. OcHOBHBIE IOHATHUS U
MPOLECCHl HAHOTEXHOJIOTHIA

Onpez[eneHI/m IIOHATHA
«HAHOTCXHOJIOI'MH. TepMI/IHOJIOFI/IH

ObnacTh ¢pyHIaMEHTAIBHON U IPUKIIATHONW HAYKU
Y TEXHUKHU - HAHOTEXHOJIOTHH.
OnpeneneHus MOHATHS «HAHOTEXHOJIOTUI.

TepMuHoIIOTHSI.
HanouacTuiisl, HAHOOOBEKTHI U HanouacTuiipl, HAHOOOBEKTHI U HAHOKOMITO3UTHI.
HaHOKOMITO3HUTHI Camoopranuzanus HAHOYAaCTHI] "

CaMOOPraHu3yromuecsa nMpoueCChbl
HaHOMaTCpI/IaJ'II)I H CIIOCOOBI UX IMMOJIYYCHMUS.

Pa3nen 2. HanonpounsBoacTso

Hanonpou3ssoactso

HOTGHHI/IaJ'I MPAKTUYCCKOI'0O HUCITIOJIBb30BaHUA
HAHOMATCPUAJIOB. HaHOHPOI/I?»BOI[CTBO

HaHOMeHI/IHI/IHa " NPOMBIIIJICHHOCTD

Hcnionp3oBanne HAHOOOBEKTOB.
Hanomenuiimna 1 XuMu4eckast IpOMBIIIIIEHHOCTh
HaHOTEeXHOJIOTMH B MUKPOJIEKTPOHUKE

6. CTPYKTYPA U COAEP KAHUE JUCHUTIJINHBI

6.1. ®opma oOyueHus — ouHas1, Kypc — 4, cemectp —8

HawnmeHoBaHUs pa3ienoB u TeM Koumiectso vacos
Jlexu. | JlaGop. | Ilpakr. | CPC | Bcero

Paznen 1. OcHOBHBIE MOHATHUSA U MPOLIECCHI 10 5 21 36
HAaHOTEXHOJIOTUI

OmnpeneneHus NOHATUS «HAHOTEXHOJIOTHH. 5 2 10 17
TepMuHOIOTHS

Hanouactuiisl, HaHOOOBEKTEI U 5 3 11 19
HAaHOKOMITO3UTHI

Paznen 2. HanonpousBoicTBo 10 5 21 36




Hanompous3BoacTBo 5 2 10 17
HanomMenuuuna u npomMbIIUIEHHOCTD 5} 3 11 19
WNTOI'O 1O KOMITOHEHTY OIIOII 20 10 42 72

7. OIEHOYHBIE MATEPHAJIBI (CPEACTBA) JJIA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH, MIPOMEXYTOYHOM ATTECTALIUA

7.1.  KoHTpoJibHBIE€ BONPOCHI

Pazpen 1

1. Hosble TexHOIOTUU U (PYHKIIMOHAJIBHBIE MaTEPHUAIbL.

2. OO6nactp pyHIaMEHTATBHON U MPHUKIIAAHON HAYKH U TEXHUKH - HAHOTEXHOJIOTHH.
3. OmnpeneneHus NOHATUS KHAHOTEXHOJIOTUNY. TepMHUHOIIOTHUS.

4. HanocTpyKTypHUpOBaHHHBIE MaTEpPHAIIBI.

5. Hanowactuisl, HAHOOOBEKTHl U HAHOKOMITO3UTHI.

6. HanomaTepuaibl 1 ciocOOBI UX MOTYYCHHUS.

1. Hanomnpou3sBojiCTBO.

2. Hcnonp3oBaHne HAHOOOBEKTOB.

3. HanooOBeKThl B MEIUIIMHE U XUMUYECKOU MTPOMBIIIIICHHOCTH.

4. HaHOTeXHOJOTUU B MUKPOJIEKTPOHHUKE.

5. O6nactb pyHAaAMEHTATIHHOM U MPUKIATHONW HAYKU U TEXHUKU — HAHOTEXHOJIOTUU

6. Dmnupuueckue 3akoHbl ['opaona Mypa

7. TlpoctpaHCTBeHHBIE MacIITaObl 00BEKTOB COBPEMEHHBIX SJIEKTPOHHBIX U JKHUBBIX

CHCTEM

[Teproamn3anust TEXHOJIOTUYECKUX PEBOJIIOLIMIA

9. OmnpeneneHust MOHIATUS — HAHOTEXHOJIOTHH

10. HanouacTtuisl 1 HAHOOOBEKTHI

11. Hanouactuus! ¢ I'IIK pemerkoit

12. OcHOBHBIE KJIaCChl HAHOOOHEKTOB

13. Mcnionp30BaHne HAHOOOBEKTOB

14. MeToab!l HCcCiIeTOBaHUS HAHOOOBEKTOB

15. Cnekrpockonus

16. MoHHO-1I0NIeBast ¥ CKaHUPYIOLasi MUKPOCKOIHUS

17. HanocTpyKTypupOBaHHHbIE MaTEPHUAIIbI

18. HCTpyMeHTaIbHBIE CPEICTBA JUIsl ONPE/IeTICHUs] CBOUCTB M ITapaMeTPOB
HaHOCTPYKTYP

19. Hanomarepuaibl ¥ criocOObl MX MOTY4EeHUS

20. [Ipumepsl HAHOMATEPHATIOB

21. CamoopraHu3alysi HAHOYACTHUI] U CAMOOPTaHU3YIOIUECS TPOLIECCHI

22. CTpyKTypHBIE ¥ 2JIEKTPOHHBIC Marn4ecKre Yrciia HaHOKIIacTepa

23. KBaHTOBast TOUKa ¥ KBaHTOBasI IMa

24. OnTOANEKTPOHHBIC TIPUOOPEI

25. Turbl ONTOAIEKTPOHHBIX MPUOOPOB

26. Vznmy4artenpHbIE TEPEeX0Ibl B TIOIYIPOBOIHHKA

27. HoBble CBOMCTBA U XapaKTEPUCTUKN HAHOCTPYKTYPUPOBAHHBIX MaTepHAIOB

28. HoBple TexHOIOTHY ¥ (PYHKITHOHAITBHBIE MaTePHAIIBI

29. HaHOKOMTIO3UTHI

30. Ucnonp30oBaHnE HAHOKOMITO3UTOB

31. Pa3BuTue HaHOHAYKH U HaHOTeXHoJorui B XXI Beke

32. HaHOTEXHOJIOTUH B 2JIEKTPOHUKE

33. HaHOTEeXHOIOTHH B UCKYCCTBE

o
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34. Ctpareruu peanu3aiii HaHOIIPOU3BOICTBA
35. OtHoIeHne 001IeCTBa K HAHOTEXHOJIOTHSIM
36. KpynHeiimme moTpeduTen ToBapoB HAHOPBIHKA

2. Tembl nokaanoB (pedepaTon)
Hogsie cBOICTBa 1 XapaKTEPUCTUKN HAHOCTPYKTYPUPOBAHHBIX MAaTEPHAJIOB.
HoBsle TexHONOrNM 1 (YHKIIMOHATIBHBIE MaTepUaJIbl.
HanoxoMmo3ursl.
Hcnonp30BaHre HAHOKOMITO3UTOB.
Paseutre HaHOHayKku 1 HaHOTEXHOIOruk B XXI Beke.
HanotexHonoruu B 3JIeKTPOHUKE.
HanoTtexHoI0TuM B HCKYCCTBE.
Crpateruu peaau3anuu HAaHOIIPOU3BOICTBA.
OTtHomIeHne 001eCTBa K HAHOTEXHOJIOTHSIM.

10 KpymnHeiimme notpeOuTennu ToBapoB HAHOPBIHKA.

CoNoO~wWNEAN

7.3. Tempbl 1a0OPATOPHBIX PadoT:

— MHccnenoBanus napamMeTpoB HaNPSOKEHHO-e(hOPMUPOBAHHOTO COCTOSTHUS
HaHomarepuanoB. OOpaboTKu AUPpPaKTOrpaMM.

- I/ICCJIGI[OBaHI/IH (1)I/ISI/IT-ICCKI/IX XAPAKTCPUCTHK HAHOPA3ZMCPHLIX OKCHHBIX IJICHOK.

— Penrtrenorpaduyeckuii MeTOH OMNpEAEICHHS pa3MEPOB HAHOKPUCTAUIOB, HX
00BEMHOM JI0JIM U TUIOTHOCTH.

— OrmpeneneHue  OCHOBHBIX  IApaMETPOB  CTPYKTYpbl  CIUIABOB  METO/0M
peHTreHOAN(DPAKIIIOHHOTO aHAJIH3a.

KOHTpOJ’ILHaﬂ pa60Ta II0 IIPOBEPKE TCOPCTHUYCCKUX 3HaHHH — 1O BCEM TEMAM, C
HCIIOJIb30BAHHUEM YKA3aHHBIX BBIIIC KOHTPOJILHBIX BOIIPOCOB.

7.4. OOpa3en coaep:kaHus IK3aMEHAIlHOHHOT0 OujleTa

JoHenxuil rocy1apCTBEHHBIN YHUBEPCUTET
OU3NKO-TeXHUYECKUH PaKyIbTeT
Kadenpa reopeTrueckoit GU3MKu 1 HAHOTEXHOJIOT U

[Iporpamma BeICIIETO 0Opa30BaHUS [Mporpamma GakanaBpuata
Hamnpasnenue noaroToBku 03.03.02 ®usuka
[Ipoduns noaroroBku ®duznka

dopma 00yueHuUs Ounas

Cemectp Bocemoit

Hucuunnuna CoBpeMeHHBIE TEXHOIOTUT

DK3aMeHaIMOHHbINA OnteT No |

1. HonHo-moneBas U CKaHUPYIOLIash MUKPOCKOIUS
KBaHTOBas TOUKa 1 KBaHTOBAs sIMa
3. Pa3BuTme HaHOHAyKU U HaHOTeXHONOruM B XXI Beke

YTBepkaeHO Ha 3aceaHuu Kadeapbl TeopeTHYeckor (GU3UKN U HAHOTEXHOJIOTHM, TPOTOKOI
Ne or 202 .

3aBeayronuii kadenpoit

DK3ameHaTop




8. PACHIPEJAEJIEHUE BAJIVIOB, KOTOPBIE NIOJYYAIOT OBYYAIOIIUECSA

OO6mrast olleHKa 3HAHWKA OOYYAIOIIUXCS MO JUCHUILIMHE TpoBoauTces mo 100-6amibHOo#
IIKAJIE€ HMCXOJs M3 MAaKCUMyMa, MPHUBEACHHOrO B Tabimie Huxke. OpraHu3alioHHO-ydeOHas
paboTa B ayAMTOPUHU OIICHUBACTCS HAa OCHOBE TAKWX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KaueCTBEHHOE BBIIOJIHEHUE JOMAIIHUX 33JlaHWN, aKTUBHOCTh BO BpeMs
MIPOBECHUS JICKITMOHHBIX M TPAKTUYECKHX 3aHATHH (ydacThe B OOCYXKIEHHHM TEKYIIEero W
MPOMICHHOT'0 MaTepuaa, pereHue 3aaad u T.11.).

8.1. Cemectp 8

Howmepa pazagenoB | Buasl pador MaxcumansHoe
KOJIMYECTBO OaJIJIOB
OpranuzannoHHo-y4eOHast paboTa B ayAUTOPHH 20
CamocTrosTenpHas padora 10
1-2 JlaboparopHbie pabOThI 20
KonTtponbHass pabora 1O TEOPETHICCKOMY 10
MaTepuainy
UTOT'O 60
DK3aMeH 40
OOmuit uTOT 332 CeMecTp 100

CooTBeTCTBHE 0AJITIOB OLICHKC

KoIM1ecTEO GaILIOR O1eHKa 110 IITHOAIUILHOM IIKaJIe
s 100 ECTS | Dxk3amen, auddepeHInpoBaHHBIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOILIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJIETBOPUTEIHLHO PO,
35-59 FX HE 3aUYTEeHO
0-34 F HEYJIOBIETBOPUTEIHHO o 3a9TOHO

9. OBECIIEYEHUE OBPA30OBATEJIBHOI'O MNPOLUECCA AJIA JINL C
OI'PAHUYEHHBIMHU BO3MOKHOCTAMMU 3JOPOBbSA 1 UHBAJINIOB

B xoze peanu3anuu QUCIUILTAHBI HCIIOIB3YIOTCS CICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00ydeHHs1, TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAllUU O00YJaroIIuXcs B
3aBUCUMOCTH OT UX UHAUBUIYATBEHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

- JeKIUu  Oo(QOPMIISIOTCS B BHJIE OSJCKTPOHHOTO JOKYMEHTAa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICUeHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHdus  TpH  HEOOXOJUMOCTH  TPEJOCTaBISACTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOXKHO TaKXKE MCTOIH30BAHUE COOCTBEHHBIX YBETUIHBAIOIINX
YCTPOMCTB;

— MMCbMEHHBIE 33aJIaHusT ODOPMIISIOTCS YBEIUYSCHHBIM HIPUGTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

- JEeKIUU 0POPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MMACbMEHHBIC 33JIaHUS BHITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU (opme;
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- 9K3aMEH IMPOBOJUTCA B IHUCBMEHHOM (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTUPOBAHMUS.

3) IUIs1 JIAL C HApyILIEHUSIMU OTIOPHO-/IBUTaTEJILHOTO anmapara:

— ek  oQOpMIISIIOTCS B BHUJAE OJCKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C
IIOMOIIBIO KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IPOrPAMMHBIM 00ECIIEUEHHUEM;

— MUCHMEHHBIE 3a[aHUs BHIITOJIHAIOTCS Ha KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOU (pOpME MM BBIITOJIHAIOTCS B MMCbMEHHOM
dbopMe Ha KOMIThIOTEDE.

IIpy HEOOXOOUMOCTH MpeNyCMaTpUBAECTCA YBEIMUYEHHE BPEMEHHM Uil IOATOTOBKU
OTBETA.

IIponenypa  mpoBeaeHUs  NPOMEXKYTOUHOM  aTTecTalMM A8 OOydaroUIMXcCs
YCTAHABIMBACTCS C Y4Y€TOM HX HMHIMBUAYAIBHBIX TCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomeskyTouHas arTecTalus MOXKET IPOBOJUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenue mpoueAypbl OIEHHBAHUS PE3YJIbTATOB OOYUYCHHs JIOMYCKAeTCs C
UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pPa30BaTENIbHBIX TEXHOIOTUH.

ObecneunBaeTcs AOCTYN K WH(GOPMAIIMOHHBIM U OMOIMOrpaduueckuM pecypcaM B CETH
WutepHer Ui Kaxkaoro oOydaromierocs B (opMmax, aJalTUPOBAHHBIX K OTPAaHUYEHUSM HUX
3JI0POBBSI U BOCTIPHSITUS MHPOPMALIUH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IICYaTHON (pOpME yBETUUECHHBIM IIPU(PTOM;

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHUX M CI1a00CIBIIIAIINX

— B IIEUaTHOM Qopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) U1 00y4aroIuXcs ¢ HapyLIEHUSIMU OIIOPHO-/IBUraTeIbHOTO allapara:

— B [IEYAaTHOH (opme;

— B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOT'O
MPOLIECCA

VY4eOHble 3aHsATUS mpoBoAsaTcs B 4 yueOHOM kKopryce Jonl'Y (r. [Joneux, mp.
Tearpanbubiii, 13). Jlng mnpoBefeHHs J1abOpaTOPHBIX 3aHATUH TpeOyeTcs ayauTopus,
0o0opy/soBaHHAs MEJOBOM WJIM MAapKEpHOW JOCKOW, MYyJIbTUMEIUIHBIA IPOEKTOp U SKpaH,
HOYTOYK, KOMIUIEKT yueOHON MeOenu Ui CTYAEHTOB, pabodee MeCTO MpernoiaBaTess, BbIXOI B
WHTepHEeT — MPOBOHOM WK ¢ Ucob3oBaHueM Wi-Fi.

Jlis caMOCTOSITEIbHOM pabOThl MCIOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, NpPeACTaBICHHOe B Yy4eOHO-METOIUYECKOM KaOuHeTe
Kadenpsl TeOpeTUUECKON (GU3NKHU U HAHOTEXHOJOTui (ayn.256).

OOyuaronvecss HUMEIOT BO3MOXHOCTb  HCIIONB30BaTh Y4eOHBbIE MaTepHajbl IO
JTUCIIUATIIINHE, pa3MenieHHble Ha tiatdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUS
OI'bOY BO «/loul'Y». IIpn u3ydeHun QUCHUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHE U
JTUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

C  ucmonp30BaHMEM  pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3OBaHMS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4aroUmIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEILHOM pabOoTHI.
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11. PEKOMEHIAYEMAS JIUTEPATYPA

11.1. OcHoBHas nuTepaTypa
1. Pymannes B.B. CoBpeMeHHBIC HAaHOTEXHOJIOTHH [DIEKTpOHHBIH pecypc]: y4ueOHO-
MeToaudeckoe mocobue / B.B.Pymsunes — Joneuk : JJorHY, 2019. — Dnexrponusie nanubie (1

dbaiin)

2. TepexoB C. B. ®usnka HaHOOOBEeKTOB: [yueObHOe mocobue] / C. B. Tepexos, B. H.
Baproxun; 'OV BIIO «/louHY» - Honeuk: JonHY, 2013. — 418 c.

3. I'yceB A. U. Hanomarepuasbl, HAHOCTPYKTYpbl, HaHOTexHONOTUM / A. W. I'yceB. —
H3n. 2-e. — Mocksa: ®uzmariur, 2009. — 414 c.

4. Munocnasckuii A.I'. Koncnekt nexuuid mo kypcy «OCHOBBI MPOIIECCOB MHUKPO- U
HaHoTexHojorui». — Jouenk: JJoaHY, 2018. — 246 ¢

11.2. JlomonHUTENbHAS JIUTEPATYPA

1. HaHoTexHOJIOTUY U CrelHabHble MaTepHuaibl: yuel. mocobue JUisi CTYACHTOB BY30B,
oOydaromuxcs 1mo HanpaieHuro moarotoBku 140140 — Texu. ¢usuka / FO. I1. Connues, E. U.
[Tpsixun, C. A. Bonorkanuna, A. I1. IletkoBa; nox pexn. FO. I1. Connuesa. — Cankr-IlerepOypr:
Xumumzpaat, 2009. — 334, [1] c.

2. Hanotexnonoruu: a30Oyka ans Bcex / H. C. Abpamuyk, C. M. Apnmomenko, A. H.
bapanos u ap.; mox pexn. 0. JI. TperbsikoBa. — 2-e u3a. — Mocksa: @uzmatiut, 2009. — 365 c.

3. Tepexos C. B. Bapuanuonssie npuHIuns! kiaccudeckoit Mexanuku / C. B. Tepexos,
B. H. Baproxun, A. I'. Ilerpenko; ['OY BIIO "loHenkuii HallMOHAIBHBIM YHUBEPCUTET",
Ouzuko-texuudyeckuii Qaxynprer, Kadenpa teopermyeckoil (GU3NKM M HAHOTEXHOJIOTUH. —
Hounenxk: 'OV BIIO "HouHVY", 2018. — 52 c.

12. NHO®OPMALIMOHHBIE PECYPCHI

1. Hauunonanbhasi JIEKTPOHHAas onbaMoTeKa (HOB): benepanbHas
rocyaapctBeHHas uH(opMarmonHas cucrema / MunucrepctBo Kynbryper P®; Poccwuiickas
rocyaapcTBeHHas oubiaroTeka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — PexumM jgoctyma: cBOOOIHBIH, moanmucka. HeoOXoquma ycTaHOBKA MPOrPaMMHOTO
oOecrnieyeHus. — TeKCT: AINEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snekrpoHHas 6ubanorexa: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MoJb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.

3. Hayunas snextponnass OuGnmoreka «KubepJlenunkay: caiit / Accouuamms
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryna:
CcBOOOAHBIN. — TEKCT: 3NEKTPOHHBIMH.

4, DNeKTPOHHO-O0MOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata o6Opamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. 9BC KOpaiit: >nekTpoHHas OMOIMOTEYHas cucTema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum noctymna: st aBTOPU30B.
MOJIb30BaTeNne. — TEeKCT: EKTPOHHBIMN.

6. DyeKTpOoHHO-0nb1uoTeunas: cucrema J{oul'Y: caiitr / ®T'BOY BO «/lonl'Y». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JOCTYTA: CBOOOAHBIN. — TEKCT: 37€KTPOHHBIM.

7. JeKTpoHHbI KaTtajgor Hayunoit 6ubmmoreku Jlonl'Y: pasnmen caiira / Hb
Houl'Y. — Tekcr: snextponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara o6pamenus: 01.09.2023). — Pexum gocTyma: TOHWCK CBOOOIHBIN, JJIEKTPOHHBIC
JIOKYMEHTHI — /17151 Tofib3oBatened Jloul'y.



https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
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8. OuexktpoHublii apxuB [doul'Y: paspgen caiita / HBb Jlonl'Y. — Tekcrt:
anektponubii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
01.09.2023). — Pexxum q0CTyIa: CBOOOIHBIIA.

13. IMPOI'PAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (kopnioparuBnas smnen3us JJorl'Y Ne 46484614)

2. Microsoft Office (koprioparuBHas nuten3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (yiumien3ust mporpammbl Dream Spark ajist BRICIIUX yu4eOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iuuensun GPL, Apache,
BSD nnst cB0O00IHOTO POTPAMMHOTO 00ECTICUCHHS ).


http://repo.donnu.ru/
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