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Pabouyas nporpamma mucimumnsl  «Hanodoronmka» g . 0Oydaommxcs 1O
ganpasnennio  moxroroBku  28.04.03  Hamomarepwansl  (Marucrepckas — mporpamma:
HanomaTepuansl ¥  HAHOTEXHOJOTHH), COCTaBlIeHa Ha OCHOBaHWH  DejepabHOro
roCy/IapCTBEHHOr0 00pa3oBaTeNbHOr0 CTaHJIapTa BBICIIEr0 0Opa30BaHHs — MArkcTpatypa mo
Hanpapjienuio  moarotoBku  28.04.03  Hanomarepuaibl,  yTBEpKIEHHOIO  NPHKA30M
MunucreperBa o6pasoBanus U Hayku Poccmiickoit ®enepanuu ot 22 centsabps 2017 r. Ne 966
(c m3Mm. u jom.), [Topsika OpraHM3aIHH U OCYIIECTBIEHHS 00pa30BaTE/BHOM NASATENBHOCTH 1O
o6paszoBaTeNbHBIM [pOrpaMmaM BhicIiero o0pasoBaHms — TporpamMmam Oakanaspuara,
IporpaMMaM  CHELHATHTeTa, IPOrpaMMaM  MaruCTpaTypbl, —YTBEPXKICHHOTO —IIPHKa30M
MuHHCTepCTBa HAYKH M Bbiciiero obpasosanus Poccuiickoit denepamuu ot 06 anpens 2021 r.
Ne 245 (¢ ¥3M. H JI0IL.), B COOTBETCTBHH C y4COHBIM ILJIAHOM, YTBEPIKICHHBIM Y YEHBIM COBETOM
®I'BOY BO «Jlonl'Y» ms HaGopa 2024 roza.

PaspaboTunk:
npodeccop kadeapbl TEOPETHYECKOM
(Gu3MKH ¥ HAHOTEXHOJIOTHHA,
N
1-p. hu3.-maT. HayK, Mpod. B.B. PymsHues
PaGouas nporpamMma ono0peHa Ha 3aceflaHMH KadeIpbl TeOPETHYECKOH GU3HKH |

HaHOTEXHOJIOTUM.
I[Tporoxon ot 26.03.2024 . Ne 16

'

3asenyrommii kKadeapoi- /4-/' ~ AT Ilerpenko
COT'JIACOBAHO: '

Jlexan (hU3HKO-TEXHHYECKOTO BaKyibTeTa /; C.A. ®omenko
28.03.2024 r.

VueGHO-MeToANYEeCKas KOMUCCHS (PH3HKO-TEXHHIECKOTO (HaKybT
IIpotokon ot 27.03.2024 r. Ne 2
[Ipencenarens B. H. Korenko

PyKOBOJMTENH OCHOBHO# NMPodhecCHOHATBHOM

06pa3oBaTeNBHOM IPOrPaMMBI,

1-p ¢uz.-Mar. HayK, Ipod. A.T. Ilerpenxo
26.03.2024 . ‘
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
Y COMYTCTBYIOIINE TUCHUILIMHBI, HA KOTOPBIX OCHOBBIBAETCSA U3yUYECHHUE TAHHOM:

JTMCLUUIUIMHBI TIPOTpaMMBbl OakanaBpuara: BeeaeHue B ciennanbHOCTh, METOIbI aHAIN3a
Y KOHTPOJISI HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB U cucTeM, OCHOBBI ONTOAIEKTPOHUKH.

1.2. JIucuuruimHbl, KypcoBble pabOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCIUILIMHBI HEOOXO0IMMO KaK MpelIecTBYIOIIEE:

KBaHTOBBIE TOYKH:CHHTE3 CBOWCTBA, MpPUMCHEHHE, YdeOHas MpaKTUKA: HaydHO-
uccienoBarenbckas pabora (ModydyeHHE TMEPBUYHBIX HABBIKOB HAy4YHO-HCCIEI0BATEbCKON
paboThI), [IpousBoacTBEHHAs MpaKTUKa: HAaY4YHO-UCCIIEI0BATEIIbCKAS pabora,
[Ipou3BOACTBEHHAA: IPEAAUIIOMHAS IPAKTUKA.

2. OIMMCAHUE JUCHUITJIMHBI

2.1. OOmas xapakTepucTuKa

HanmenoBanme mokasaTeins 3HaueHUE OoKa3aTes

28.04.03 Hanomarepuansl (Marucrepckas
nporpamma: Hanomarepuansl u
HAHOTEXHOJIOTHH)

Hazpanue oOpa3oBaTenbHOI MporpaMmbl

Iudp 1 Ha3BaHHE B COOTBETCTBHUH C b1.B.O/1.2 HanodoTtonuka

y‘I66HHM IIJ1aHOM

Yactb 00pa3oBaTEIbHON POTrpaMMBbl BapuaruBHas yacTb: BEIOOp By3a

KonngecTBO 3a4eTHBIX €AUHUIL / BCETO YaCOB 5/180

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaM o0ydeHus
OO11ee KOIMYECTBO YaCOB
o
= caMocCTos-
®dopma | 9 o
> | € | mekuu- | nmabopa- | MPakTH- | TENbHOH dopma
00y4eHus 20 3 BCETO
8 | OHHBIX | TOPHBIX | YeCKUX | pabOTHI + KOHTPOJIS
KOHTPOJITb
Ovynas 1 1 17 — 17 146 180 3a4eT

3. LEJM JUCIUTUIMHBI

[Ipenocrapienue OyaylmuM MarucTpam HeoOX0AUMOro oObeMa 3HAHUMU, MPECTaBICHUH,
AKCIIEPUMEHTATIBHBIX (PAKTOB M TEOPETUUECKUX MOJIENEH B HAHOTEXHOJIOTUSIX.

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

Komnerenumn WHnukaTopel Pe3ynbTarsl 00yueHus
[K-3. [1K-3.1. [K-3.1.1. 3Haer npaBuIIa TUTAHUPOBAHMUS
Criocoben OcymecTBisier TEXHOJIOTHYECKUX TPOLIECCOB.
TUTAHUPOBATh TUTAHUPOBAHUE IIK-3.1.2.  VYmeer paboTtath C TEXHHUYECKOM
pa3paboTKy U | pa3pabOTKH HOBBIX | TOKYMEHTAIUEH.
BHEJIPEHUE texHonormuecknx | [1K-3.1.3. Brnageer  OCHOBHBIMM  HaBBIKAMU
HOBBIX IIPOLIECCOB IIJIAHUPOBAHUS TEXHOJIOTMYECKUX ITPOLIECCOB
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I1K-3.2.
VYuyacTByer BO
BHE/IPEHUHU B
IIPOU3BO/ICTBO
HOBBIX
TEXHOJIOTHYCCKHUX
IIPOLIECCOB

TEXHOJIOTUIECKUX
IPOLIECCOB

IIK-3.1.1. 3maer TpeOoBaHHs O€30MACHOCTH TIPH
BHEJPEHUU HOBBIX TEXHOJIOTHYECKHUX MPOIIECCOB.
[IK-3.2.2. YmMmeer mMoaenupoBaTh BHEAPEHHUE HOBBIX
TEXHOJIOTHYECKUX TPOIECCOB.

[1K-3.1.3. BnageeTr HaBbIKamMu paOOTHI C
HOPMAaTUBHOM JOKYMEHTALMEM.

S. ITPOT'PAMMA JJUCLHUAITJIMHBI

HasBanue temnl

Kpatkoe coneprkanue TeMbl (BOIIPOCHI TEMBI)

Paznen 1. Hanogoronuka

BBenenue

BBe,Z[eHI/Ie. HaHOMaTCpI/IaJ'IBI " UX IMPUMCHCHUEC

DKCHTOHBI MOJIAPUTOHBI B KPUCTAJIIIC

Crioco0bl onrcanus QJICKTPOMArouTHLIX SIBJICHHI
B CpCac. OKCHUTOHBI U IOJIIPUTOHBI B KPUCTAJLIIC.

doToHUKA U HaHO(i)OTOHI/IKa

OCHOBHBIE MOHATHUS U OTpeieeHNs] POTOHUKHU U
HaHO()OTOHHKHU.

Hanomarepuansi B B poToHHKE

[ToTeHIMaM MPaKTUYECKOTO MCIIOIb30BAHHS
HaHOMATEpPHaJIOB B (DOTOHUKE

[IpocTpaHcTBEHHBIE MacIITA0bl OOBEKTOB TTpoCTpaHCTBEHHbIE MACIITa6kI 06BEKTOR
HaHO(OTOHMKH HaHOPOTOHUKH.  CJIOUCTBIE  CTPYKTYphl €
nepeMEHHOH TOJIIIMHOM CII0eB
Marepuainsl GOTOHHKH Ha OCHOBE Hanomarepuaner  (GOTOHMKM  Ha  OCHOBE
KBAaHTOBBIX TOYEK KBAaHTOBBIX TOYEK
OJeKTpOMAarHUTHBIE BO3OYK/IEHUS B Pacnipocrpanenue 3JIEKTPOMArHUTHBIX
HCUJCAIBHOM MaCCHBC MUKDOIIOP- BO30YIKIECHUI B HEUJICATHHOM MAacCHUBE
pE30HATOPOB MHKPOTIOP-PE30HATOPOB
Hano¢oToHMKa U MUKPOJIEKTPOHHUKA HaHOogOTOHNKA U MUKPOJIEKTPOHHKA
6. CTPYKTYPA U COAEPXXAHUME JUCHUITJIINHBI
6.1. ®dopma oOyueHus — ouHas, Kypc — 1, cemectp — 1
HawnmenoBaHus pa3ienoB u TeM Konmiectso vaco
Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero
Pasznen 1. HanodoTonuka 17 17 146 180
BBenenue 2 2 18 22
OKCHUTOHBI U NOJIIPUTOHBI B KPUCTAILIIE 2 2 18 22
@DoToHMKA 1 HAHOPOTOHUKA 2 2 18 22
Hanomarepuaisl B B poToHMKE 2 2 18 22
[TpocTpancTBeHHBIE MAacIITa0bl OOBEKTOB 2 2 18 22
HaHO()OTOHHUKHU
Marepuainsl GOTOHMKH Ha OCHOBE KBaHTOBBIX 2 2 18 22
TOUYEK
DJeKTpOMarHUTHbIE BO30YKICHHS B 2 2 18 22
HEHIeIbHOM MaCCHBE MUKPOIIOP-
PE30HATOPOB
Hano(oToHHMKA 1 MUKPOJIIEKTPOHUKA 3 3 20 26
NTOI'O 11O KOMITIOHEHTY OIIOII 17 17 146 180
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OLEHOYHBIE MATEPHAJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoabHBIE BOIPOCHI

Pazpgen 1

O6macth GpyHIaMEHTATILHON W TPUKJIAAHOW HAYKH U TEXHUKH — HAaHO(OTOHHKA.
Croco0Obl OnucaHus DJIEKTPOMArHUTHBIX SBJICHUH B CpeJe.

DKCUTOHBI U TTOJSIPUTOHBI B KPUCTAILIE.

[IpocTpancTBeHHBIE MAacCIITa0bl OOBEKTOB COBPEMEHHBIX AJIEKTPOHHBIX U KUBBIX
CHCTEM.

doronnka 1 HaHOPOTOHNKA. OCHOBHBIC MIOHSATHUS U OMIPEICTICHHUS.

HanowacTuiiel, HAHOOOBEKTHI 1 HAHOKOMITO3UTHI (POTOHHKH.

Hanomarepuaiibl pOTOHMKH HAa OCHOBE KBAHTOBBIX TOYCK.

DNeKTpOMarHuTHIE BO30YKICHUS B CIIOUCTBIX CTPYKTYpaX .

PacnipocTpanenune 3JIEKTPOMArHUTHBIX BO3OYKICHHH B HEUJCATHHOM MAaCCUBE
MHUKPOIIOP-PE30HATOPOB.

N

©o~No O

10. PazmepHbIe 0COOEHHOCTH KBAaHTOBBIX TOYEK B (DOTOHHBIX CTPYKTYpax.

11. lonsipuToHHBIE BO3OYKIEHUS M OCOOECHHOCTH Pa3yHopsAAOUYEHUS, 00YCIOBICHHBIX
HAJINYHEM 1e(DEeKTOB B HCCIIEYEMOU CTPYKTYD .

12. HaHOCTpyKTYpHUpPOBaHHHBIE MAaTEpUAIIbI, HCIOIb3yeMble B HAHOOTOHUKE.

13. Tumsl ONTOANEKTPOHHBIX PUOOPOB.

14. N3ny4arenbHble epexoibl B MOJIYNPOBOAHMUKAX. CBETOIMO/bI BUAUMOTO IUANIO30HA
1 ITOJIYIIPOBOTHUKOBBIN J1a3ep.

15. IIpumepsl ucnonb3yeMbIX B (POTOHMKE HAHOMATEPHAJIOB, COAEPIKAIIMX KBAHTOBBIE
TOYKH.

16. Camoopranu3anys HaHOYACTHIl U CAMOOPTaHU3YIOLIUECS TPOLIECCHI.

17. HanonopucTsle MaTepuabl, CoAepKallue KBAaHTOBbIE TOUKH.

18. OnTo3/1eKTPOHHBIE TPUOOPHI.

19. Harno¢oToHMKa 1 MUKPOJIEKTPOHHUKA.

20. UznyyarenbHble EPeXo/ibl B MOIYIPOBOJHUKAX C KBAHTOBBIMU TOUYKAMU.

21. CBo#iCTBa U XapaKTEPUCTUKHA HAHOCTPYKTYPUPOBAHHBIX MaTepHAIOB HAHO(DOTOHUKH.

22. llonsgputoHsl B HewjpanbHOM 1D pemierke MUKpPONOp B YCIOBHSIX OJHOPOAHOM
yrpyroi aepopmanuu.

23. [lomyyeHue U UCTI0JIb30BaHHE HAHOKOMITIO3UTOB B (DOTOHHKE.

24. HaHOTEXHOJIOTUH B JIEKTPOHUKE U (POTOHUKE.

2.  Tewmsl noknanos (pedepaTos)
Hcnonb30BaHne HAHOKOMIIO3UTHBIX MaTe€pUaIoB B HAHO(POTOHHUKE.
KomneioTepsl, HAaHONEKTPOHUKA U HAHO(OTOHUKA.
HHCcTpyMeHTaIbHBIE CPEICTBA [T ONPEIETICHUs CBOUCTB U MapaMeTpoB
HAHOCTPYKTYP
4. HccnenoBaHue MepCreKTUBBI Pa3BUTHA 3alTUCH HH(POPMAILIUU C UCTIOIB30BAaHUEM
HAaHOKOMITIO3UTHBIX MaTCpHaIoB..
5. IlepcnekTHBBI Pa3BUTHSA ONTOZJIEKTPOHUKM W HAHO(MOTOHMKM HA OCHOBE HOBBIX
(G YHKIIMOHATBHBIX HAHOCTPYKTYP.

wh AN

Camoopranuzanys HaHOYACTHIl U CAMOOPTaHU3YIOIIUECS MTPOLECCHI.
[Tony4yeHre HAHOKOMITO3UTHBIX MaTEPHAJIOB C KBAHTOBBIMU TOYKAMH.
@OTOHHBIE HAHOCTPYKTYPHUPOBAHHBIE MaTEPUAIIbI.

VYriepoaHbsie HAHOTPYOKH C TOUEUHBIMU J1e(heKTaMH.

10 @DOTOHBIE HAHOCTPYKTYPHI.

11. DKCUTOHBI.

© N



12. TlonsspuTOHBI B KpUCTAJLIE.

13. IIpocTpaHcTBeHHBIE MAacIITaOBl 0OBEKTOB HAHO(OTOHUKH.
14. Cnouctpie CTPYKTYPBI C IEPEMEHHOMN TOJIITUHOM CIIOEB.
15. Hanomarepuaibl JOTOHUKH Ha OCHOBE KBAHTOBBIX TOYCK.
16. HanodortoHnuka.

17. MukpoJieKTpOoHHUKa.

7.3.  Tembl nUCHbMEHHBIX PAOOT (THIIBI 33/1a4)

Onucanue 271€KTPOMarHUTHBIX SIBJICHUH B CPEAE;

Hanopa3smepHbie 00beKThl 1 HAHOKOMITO3UTHI;

®doToHHKa 1 HAHO(DOTOHUKA;

DJEeKTPOMarHUTHBIC BO30YKICHHUS B CIIOMCTBIX CTPYKTypax;

HanoctpykrypupoBHHbele Marepuansl. KBantoBas Touka. KBanTtoBas sima. KBanTOBas
IIPOBOJIOKA;

PacnipocTpaneHue 3I€KTPOMAarHUTHBIX BO30OYXKJAEHUH B HEHUJCAJbHOM  MAacCHBE
MHUKPOIIOP-PE30HATOPOB;

[TonsipuToHHBIE BO30YXIEHHS U OCOOEHHOCTH pPAa3yHOpPsIOUEHUs, OOYCIOBIEHHBIX
HaJIMYreM J1e(DeKTOB B UCCIIEAYEMON CTPYKTYD;

Hanonopucteie MaTepualsl, COAEpKAIUE KBAHTOBBIE TOUKH;

[TonsspuToHbl B HeupanbHOU 1D pemieTke MUKPOIIOpP B YCIOBHSIX OJAHOPOAHON YIPYroiu
nedhopmaruu;

HanogoTonunka 1 MUKpOIEKTPOHUKA.

KontponbHast pabota 1o NpOBEpKE TEOPETHMUYECKUX 3HAHUH — IO BCEM TEeMaM, C

HCIIOJIb30BAHUEM YKA3aHHBIX BBIINIC KOHTPOJILHBIX BOIIPOCOB.

PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE [TOJIVHAIOT OBYYAIOUIINECA

OOmiast olleHKa 3HaHUM O00y4arOMIMXCs MO JUCHUIUIMHE npoBoauTcs mo 100-OammbHON

HIKaJe HUCXOJ W3 MaKCUMyMa, MPHUBEACHHOro B Tabiuie Huxke. OpraHu3alMOHHO-y4deOHas
paboTa B ayIUTOPHH OLIEHUBAETCS Ha OCHOBE TAKUX KPUTEPHEB KaK IMOCENIAEMOCTb 3aHSATHM,
CBOEBPEMEHHOE M KaueCTBEHHOE BBINOJIHEHUE JOMAIIHUX 3aJaHhi, aKTUBHOCTh BO BpeMs
NPOBEIECHUS JIEKIMOHHBIX M NPAKTUYECKUX 3aHATHH (ydacTHe B OOCYXJAEHUH TEKYILEro u
MPONJICHHOI0 MaTepuaa, peleHue 3ajad u T.11.).

8.1. Cemectp |

Howmepa paszaenos Bunei pabot Marxcimarbroe
KOJIMYECTBO 0aJlsIOB
Opranu3anoHHO-y4eOHas paboTa B ayIUTOPUH 15
CamocTodrenbHas padora S)
1 [TpakTuyeckue paboThI 20
KonTtpomnpHas paboTa 110 TEOPETHIECKOMY 20
MaTepHany
NTOT'O 60
3auer 40
OO01muii UTOT 33 CEMECTP 100
CooTtBeTcTBHE OAJIJIOB OIIEHKE
OrneHka no nNATuOAIILHON IIKase
KonuyectBo 6ansoB =
s 100 ECTS | DOxzamen, nuddepeHunpoBaHHbII 3auer
3a4er




90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIIOBJICTBOPUTEIILHO B——
35-59 FX HE 3a4TE€HO

0-34 F HEYJIOBJICTBOPUTEILHO P

9. OBECIIEUEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHMUYEHHBIMH BO3MOXHOCTAMU 310POBbA 1 MTHBAJIMIOB

B xone peanu3zanyu TUCHUILTMHBI UCTIOIB3YIOTCS CIEAYIOIINE JOMOTHUTEIbHBIE METOIBI
00y4yeHHMsl, TEKYIIEro KOHTPOJIs yCIIEBAaEMOCTH U NMPOMEXYTOUYHOH aTTecTaluy o0yJaromuxcs B
3aBHCUMOCTH OT MX MHUBHyaTbHBIX 0COOCHHOCTEH:

1) JUTSL CHEMBIX U CIIA00BUALINX

— ek  OQOpMIISIFOTCS B BHUJE OJCKTPOHHOTO JIOKYMEHTa, JOCTYIHOTO C
HOMOILBIO0 KOMITBIOTEPA CO CHELUATU3UPOBAHHBIM IPOrPAMMHBIM 00ECIIEUEHUEM;

— JUIs  BBINIOJHEHWS  3aJaHWsi TpU  HEOOXOAWMOCTH  MPEIOCTaBISETCS
YBEJIMYMBAIOLIEE YCTPOUCTBO; BO3MOXKHO TAK)KE MCII0JIb30BAaHUE COOCTBEHHBIX YBEIMYHUBAIOLINX
YCTPOMCTB;

— IUCbMEHHBIE 3a7JaHNs O(POPMIISIFOTCS YBETUUEHHBIM IIPU(TOM.

2) IUISL TIIYXHUX M CI1a00CTBIIIAIIHX

— JEKIUHU OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOT'O JJOKYMEHTA;

— MUCHMEHHBIC 3aJJaHNS BHIIOJIHAIOTCS Ha KOMITBIOTEPE B IUCBMEHHOU (hopMme;

— 9K3aMEH INPOBOJUTCA B IHCBMEHHOM (oOpMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeeHue B (hopMe TeCTUPOBAHMUS.

3) JUISL JIAL C HapyILIEHUsIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— JeKuu  OQOpMIISIFOTCS B BHUJE OJEKTPOHHOTO JIOKYMEHTa, JIOCTYIHOTO C
MOMOIIBIO0 KOMITBIOTEPA CO CHENHUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTIEYEHHEM;

— MUCHMEHHBIE 3a[aHUs BHIITOJHIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOAATCA B YCTHOU (pOpME MM BBIMOJHSIOTCS B MUCHMEHHOM
dbopme Ha KOMITBIOTEpE.

IIpy HEOOXOTUMOCTH HpeaycMaTpUBaeTCs YyBEIMYEHHE BPEMEHU [UId MOATOTOBKU
OTBETA.

[Iponienypa  mpoBeAeHUsT  NPOMEXKYTOUHOM  aTTecTalMM A OOy4aroUIMXCs
YCTAHABIMBACTCS C YYETOM WX HMHIUBUAYAIBHBIX TICHXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalus MOXKeET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypbl OIEHHBAHWS PE3YJIbTaTOB OOYUYEHHs JIOMYCKAeTCs C
UCIOJIb30BAaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst 10CTyl K UHPOPMAIIMOHHBIM U Onbnuorpaduyeckum pecypcam B CETH
WutepHer Ui Kaxaoro oOydaromierocs B ¢opMmax, aJalTHPOBAaHHBIX K OIPAaHUYEHHUSM HUX
3JI0OPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM HIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA.

3) JUIs1 00yYaroIuXcs ¢ HapYIISHUSIMU ONIOPHO-/IBUTaTEIbHOTO arapara:

— B IeUaTHOM Gopme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.
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10. MATEPUAJIbBHO-TEXHUYECKOE OBECITEUEHME YYEBHOI'O ITPOLIECCA

VYuebuble 3aHsATHA mpoBoaATcs B 4 yuyeOHom kopmyce Jonl'Y (r. [omenk, mp.
Tearpansubii, 13). [lnd mnpoBeaeHUs NPAaKTUYECKUX 3aHATUH TpeOyercs ayauTopus,
000opy/sOBaHHAsl MEJIOBOM WIM MAapKEpHOW JIOCKOW, MYJIBTUMEIUIHBIA HPOEKTOp U 3KpaH,
HOYTOYK, KOMIUIEKT y4eOHOI MeOenu JUisl CTYAEHTOB, paboyee MECTO IMperoiaBaTelis, BbIX0/ B
WHTepHeT — MPOBOAHOM WK ¢ UCob3oBaHHeM Wi-Fi.

JUis caMOCTOSITEIbHOM pabOThl HCIOJB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayynoii OMOAMOTEKH YHHBEPCHUTETa W JPYTUX DJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
y4eOHO-METOIMUecKOoe oOecreyeHne, MpPEeACTaBICHHOE B Yy4eOHO-METOJUYECKOM KaOuHeTe
Kadeapbl TCOPETUICCKON PU3UKU M HAHOTEXHOJIOTHH (ay/1.256).

OOyuaronyecss HMEIOT BO3MOXHOCTb  MCIIOJIB30BaTh y4eOHbIE MaTepualbl 110
JTUCITUIIIMHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmnoHHOTO 00pazoBaHUS
®OI'BOY BO «loHI'Y». Ilpn u3ydeHUH AUCIUTIIMHBI PUMEHSIOTCS JIEKTPOHHOE OOY4YCHHE U
JMCTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  ucnonp30BaHMEM  pecypcoB  IUIaT(OPMBbI  JUCTAHLUMOHHOTO  OOpa3oBaHMS
OCYIIECTBJISIETCS TEKYLIMH KOHTPOJb 3HAHUN OO0y4yarolmMXcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YNIbTaTOB CAMOCTOSATEIbHOM PabOoThI.

11. PEKOMEHAYEMA JINTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. Pymsuues B.B. Hanodoronuka [DneKTpoHHBII pecypc]: y4eOHO-METOAHYECKOe
nocobue / B.B.Pymsnues, 0. A . Ilanagsn — Jonenx : JJonHY, 2020. — Dnextponnsie ganusie (1
daiin).

2. Pymsnner B.B. CoBpeMeHHbIE HAHOTEXHOJIOTHH [DJICKTPOHHBIA pecypc]: ydeOHO-
meTtoaudeckoe nocodue / B.B.Pymsunes — Joneuk : JJonHY, 2019. — Dnextponusie nanubie (1
daiin).

3. Tepexos C. B. ®usuka HaHO0O0BEeKTOB: [yuebHoe mocobue] / C. B. Tepexos, B. H.
Baproxun; I'OY BIIO «lonHY» - Jonenk: JJonHY, 2013. — 418 c.

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

11.2. JlomonHUTETLHAS JIATEPATYPA

1. HaHoTeXHONOTHH U clielUaIbHbIe MaTepHallbl | yued. mocobue Ui CTYIEHTOB BY30B,
oOyuaromuxcs no HanpasiaeHuto noarotoBku 140140 - Texn. ¢pusuka / 1O. I1. Connues, E. U.
[Tpsixun, C. A. Bonorkanuna, A. I1. Iletkosa ; mox pen. FO. I1. Connuesa. - Cankt-IlerepOypr :
Xumumzpgat, 2009. - 334, [1] c.

2. Cyzpnanes, U. I1. HanotexHonorus : GU3HKO-XUMHS HAHOKJIACTEPOB, HAHOCTPYKTYp U
HanomarepuanioB / U. I1. Cy3nanes. - 2-¢ u3a. - Mocksa : URSS : JIu6pokom, 2009. - 589 c.

3. Tlonmydyenue W wuccienoBaHUE HAHOCTPYKTYp : JAOOpPaTOPHBIA MPAKTUKYM IO
HanotexHosorusMm / [A. A. EBgokumoB u ap.] ; mox pen. A. C. Curopa. - Mocksa : BUHOM.
J1a6. 3nanmii, 2010. - 146 c.

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbnast JIEKTPOHHAasI onbaMoTeKa (HOB): dbenepanpHas
rocyiapcTBeHHass mH@popMarnmonHas cucrema / MunucrepctBo Kynbryper P®; Poccuiickas
rocyaapctBeHHas Oubmanoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara obpareHus:
01.09.2023). — Pexxum noctymna: cBoOOIHBIN, moAnucka. HeoOxoquma ycTaHOBKa MPOrpaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.
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2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum mocTyma: i aBTOPU30B.
MoJb30BaTeeh. —TeKCT: IIEKTPOHHBIN.

3. Hayunast snextponnas OubOnuoreka «KubepJlenmHkay: caiit / Accoruanms
«OtkpbITas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum moctyma:
cBOOOHBIN. — TeKCT: NEKTPOHHBIH.

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

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
nojb3oBaTesen. — TeKcT: 2JIeKTPOHHBI.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mara odpamenus: 01.09.2023). — Pesxxum 1ocTyna: Juiss aBTOPU30B.
[IOJIb30BaTeIeH. — TEKCT: 2JIEKTPOHHBIMN.

6. DJ1eKTPOHHO-0ubmoTeuHast cuctema JlonIl'Y: caiit / ®I'BOY BO «/lonl ' V». —
Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenusi: 01.09.2023). — Pexum
JocTyna: cBOOOIHBIN. — TeKCT: AMeKTPOHHBIM.

1. JJekTpoHHbI katajsor Haywnoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekct: snekrponnsiii / DBC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum mgoctyma: TMOUCK CBOOOJHBIN, JJICKTPOHHBIC
JIOKYMEHTBI — [ Itosb3oBarene Jonl'y.

8. daexTpounblii apxuB JouIl'Y: pasmen caiita / Hb Jonl'Y. — Tekcr:
anektponHbii // OBC [Joul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pesxxum roctyma: CBOOOHBIA.

13. [TPOT'PAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopnoparusnas nunen3us o'y Ne 46484614)

2. Microsoft Office (kopriopatuBHas jaunen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBe/IeHUN)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuenszuun GPL, Apache,
BSD m1st cBo60HOTO MPOrpaMMHOTO OOeCTIeUeHUs).
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