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PaGouass mporpamma mnpakTuku «IIpoM3BoacTBeHHasi: NMpeAIUILIOMHAs] NMPAKTHKA»
s obywaromuxcss mo HampasineHuio nozaroroBku 28.03.03 Hanomarepuansl (IIpodmis
noarotoBku: Hanomarepuaibl), cocTaBieHa Ha OCHOBaHWUH DelepalbHOr0 rocyapCTBEHHOTO
oOpa3oBaTeIbHOrO CTaHAapTa Bbicmiero oOpa3oBaHusi — OakanaBpuaT IO HANpaBJICHHIO
noxaroroBku 28.03.03 Hanomarepuaisl, yTBepXKI€HHOr0 npHKka3oM MunucrepcTBa 006pa3oBaHus
u Hayku Poccuiickoit @enepanuu ot 22 centsbps 2017 r. Ne 968 (c u3m. u non.), Ilopsaxa
OpraHM3allid M OCYIIECTBICHHS 00pa3oBaTelbHOM JEATENBHOCTH 10 00pa30BaTeIbHBIM
nporpamMmaM BeIcIero o6pa3oBaHus — mporpaMMam OakanaBpuara, IporpaMMam CIEIHAIHTETa,
nporpaMMaM MarucTpaTyphl, YTBEPXKIEHHOIO NpPHUKa30oM MHUHHUCTEPCTBA HAyKH M BBICIIETO
obpazoBanus Poccuiickoit ®@enepamuu ot 06 ampens 2021 r. Ne 245 (¢ u3M. W jom.), B
COOTBETCTBHHU C y4eOHBIM IUIAaHOM, yTBepxJIeHHbIM YueHbIM coBetoM PI'BOY BO «Jlonl'Y»
nust Habopa 2024 rona.

PazpaboTuuk:

3aB.kadeapoit TeopeTuueckor Gpu3uku

U HAHOTEXHOJIOTHH,

JIOKT. (u3.-Mat. HayK,mpod. A.T. Ilerpenxo

PaGouas mporpamma omobpeHa Ha 3acefaHHH KadeIpbl TEOPETHYECKOH GH3HKH H
HAaHOTEXHOJIOTHH.
ITpotoxoin ot 26.03.2024 r. Ne 16

3aBeyromuii Kadenpoit g A.T. Ilerpenko
. >

COI'JTACOBAHO:

Jlexan (u3uKo-TEXHHYECKOTO (aKynbpTeTa C.A. ®omenko

28.03.2024 r. '

VuebHo-MeTotuuecKas KOMHCCHS (PU3UKO-TEXHHYECKOTO (aKyIb
[Tpotokoi ot 27.03.2024 r. Ne 2
[Ipencenarens

B. H. Korenko

PykoBouTe h OCHOBHO# MpodeccHoHaTbHON
obpazoBaTenbHOM IPOrpaMMBl,

a-p ¢us.-mar. HayK, npod. A.T'. Tlerpenko
26.03.2024 r. e
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1. MECTO ITPAKTHUKH B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT' PAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
Y COITYTCTBYIOIUE TUCLHUIUIMHBI, HA KOTOPBIX OCHOBBIBACTCS N3YYCHHUE JAHHOM:

IUCUUIUIMHBL  TIporpamMmbl  OakanmaBpuara: OcHOBBI  Kpuctamiorpagpuu, OCHOBBI
IPOLIECCOB MUKPO U HAHOTEXHOJIOTUH, JledexTrl B kpuctaniax, KomnbsrorepHas rpaduxka.

1.2. JIucuuruimHbl, KypcoBble pabOThI W MPAKTUKHU, JUIS KOTOPBIX OCBOCHHE IaHHOM
JUCLUIUIMHBI HE00XO0AUMO KaK MpeIIeCcTBYOLIEe:!

Brimonnenue u 3ammra BhITYCKHON KBAIM(UKAITUOHHONW PaOOTHI.

2. OIIMCAHUE ITPAKTUKHN

2.1.  OOmas XxapaKTepUCTHKA

HaumeHnoBaHue nokaszaress 3HayeHue noKa3ares
HasBanue oO6pazoBaTenbHON IpOrpaMMbl 28.03.03 Hanomatepuans! (Ilpodpuns
nojarotToBku: HanomaTepuaiisl)
Iudp 1 Ha3BaHHE B COOTBETCTBHH C b2.b.4 [IpousBoacTBEHHAs: TPEIIUILIOMHAs
y4eOHBIM IIJITAHOM IPAKTHKA
YacTs 00pa3zoBaTeabrHON MPOrpaMMbl brnok 2: IpakTuka
KonnuecTBo 3a4eTHBIX eMHHMIL / BCETO YacOB 6/ 216

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaM o0ydeHus

OO0111€e€e KOJIMYECTBO YaCOB
o,
CaMoOCTOs-
®opma 2| 5 o
> | 2 | mekum- nmabopa- | MpaKTH- | TEITHHOU dopma
00y4enus 20 3 BCETO
o OHHBIX | TOPHBIX | YecKux | paboThI + KOHTPOJIS
KOHTPOJIb
OuHas 4 8 216 216 nud.3ader

3. [MEJIN [TIPAKTUKHN

3aKkperyieHue TEeOPeTUYECKUX 3HAHUM MO JUCHMILNIMHAM MPO(ECCHOHAIBHOIO IHKIIA;
U3Yy4EHUE pE3yJIbTaTOB  HAYYHO-MCCIIENOBATEIbCKOM WM  TPOEKTHOW  JIE€ATENbHOCTH;
npuoOpeTeHne HEOOXOAMMBIX MPAKTUYECKUX HABBIKOB JUIS  BBIIIOJHEHUS  BBITYCKHOU
KBaJTM(PHUKAIIMOHHOHN paboThl; cOOp MaTepuanoB ais Bcex pasaenos BKP.

4. KOMHIETEHIINHN OBYYAIOINEI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHIA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X MH/IMKATOPBI
N ITNTAHUPYEMBIE PE3VIIbTATBI ObBYUYEHU A

4.1. KoMnereHuuu:

OIIK-3. CiocoOeH MpOBOIUTH HM3MEPEHHS W HaOIOJeHHs, 00padaThiBaTh u
IPEJCTaBIIATh IKCIEPUMEHTAIbHbBIE JAHHBIE.
OIIK-7. Cnocoben IIPOEKTUPOBATh M COINPOBOXKJIATh MPOU3BOJICTBO TEXHUYECKHUX

00BEKTOB, CHCTEM U MPOIIECCOB B 001aCTH HAHOTEXHOJOTUI 1 HAHOMATEPUATIOB.
IIK-1. CnocobeHn ampoOupoBaTh HOBBIE METOJUKH C COTJIACOBAHHMEM TIOJYYCHHBIX
pPE3yNbTATOB C pe3yJbTaTaMU CTAaHAAPTHBIX METOJIUK.
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5. I[TPOTPAMMA TTPAKTHUKHA

HasBaHnue TeMbl KpaTkoe conepxaHnue TeMbl (BOIPOCH! TEMBI)
Opranuzanus DpaKTUKU ITonroroBKka JOKYMEHTOB Ha IPAKTHUKY.
IloAroTOBUTENBHBIN dTAll WNuctpykrax no Th
IIpou3BOACTBEHHBIN ITony4yenue 3a1aHus HAa IPAKTHUKY, Y4acTUE B
(9KCIIepUMEHTAIbHBIH, IPOBEIECHUH (PU3HMUECKUX NU3MEPEHUl,
UCCJIEIOBATEIbCKUI) 3TaIl KOMITBIOTEPHBIH MOKCK, 00paboTKa U aHaIu3

HOJIy4eHHOM HH(pOpMaIHH.
3aKIIOUNUTEIbHBIN ATAIll [TonroroBka oTueTa 0 NPaKTUKE, COCTABICHUE U
oopMiIeHHEe 0TYeTa, 3allUTa OTYETA.

6. CTPYKTYPA U COAEPXAHMUE ITPAKTUKU

6.1. dopma obydyenus — ouHas, Kypc — 4, cemectp — 8

HaumeHnoBanwust pa3aeiioB U TeM Rosaectso acos
Jlexu. | Jlabop. | Ilpakr. | CPC+K | Beero

Opranuzanus OpakTUKU o4 o4
[ToaroroBUTENBHBIN 3TAN 54 54
[Tpon3BOACTBEHHBIN (IKCIIEPUMEHTATBHBIMN, 54 54
MCCJIEIOBATEIbCKUI) 3Tall

3aKIIIOYMTEIbHBIN 3Tall 54 54
NTOI'O ITO KOMITOHEHTY OIIOII 216 216

CamocrosTenpHas paboTa.

CamocTosiTenbHast pabota uMeeT 0coOeHHOe 3HAUYEHUE I KPEeaTUBHOTO (TBOPUYECKOTO)
YCBOGHHS OCHOBHBIX IOHSATHMM M KaTeropuii OCHOBBI HAay4HOM pabOThl OO0yYaroIMXcs.
CamocTtosaTenpHas paboTa oOydaromierocs sBISETCS BakHOW Qopmoii ydeOHOro mpoiiecca,
KOTOpasi TO3BOJISIET TPHOOPECTH, a TAKXKE 3aKPENMUTh HOBBIC 3HAHUS, HABBIKU U YMEHUS,
chopMUpOBaTh JHYHBIE YOEXKACHHS, HCIOIb30BaTh TOJYYCHHbIC 3HAHUS M YMEHHS B
MPAKTUYECKOHN JiesTeNnbHOCTH. OHa OCYIIECTBIISETCS HAa MPOTSHKEHUH BCETO Ipoliecca 00ydeHHs
Y UMEET CJIeIYIOLIUE CTaauu:

1. [Touck nuTepatTypsl U FAEKTPOHHBIX UICTOUHUKOB MH(POPMAIIMH 10 TTPOOIEME.

2. zydenue Tem, BeiHECEHHBIX pykoBoauTeneM HUP Ha camocTosTensHy0 mpopaboTKy.

3. TlpoBenenue sKCHieprUMEHTA.

3. Tloaroroska otueros mo srarnaMm HUP.

4. TloaroroBka K 3alllUTE OTYETA MO MPAKTHUKE.

5. VYuyactue c¢ JOKJIagaMu, CTAaThsIMH, TE3WCAMHU B HAYYHBIX KOH(EPEHIHUAX IO
HCCJIETyEMbIM BOIIPOCAM.

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

1. IlpumepHble TeMbl UHAUBUIYATbHBIX 3aJaHUN
Knaccugukaius HaHOCTPYKTYPHBIX MaTepHAaJOB.
CBoiicTBa BENIECTBA B HAHOCTPYKTYPHOM COCTOSIHUM: ONITHUYECKHE CBOMCTBA.
CBolicTBa BelleCTBa B HAHOCTPYKTYPHOM COCTOSIHUM: MEXaHUYECKUE CBONCTBA.
CBoiicTBa BENIECTBA B HAHOCTPYKTYPHOM COCTOSIHUH: MATHUTHBIE CBOMCTBA.
[ToBepXHOCTh HAHOCTPYKTYPHOT'O MaTepHaa: 1e(eKThl CTPYKTYPBHI.
MeToasl NoTy4eHUs] HAHOMATEPHUAIIOB.

okrwndE N



7. Metonpl  WCCNEAOBaHUS  BEIIECTBA B HAHOKPUCTAUIMYECKOM  COCTOSIHHM:
CKaHUPYIOIIasi TYHHEIbHASI MUKPOCKOTIHSI.

8. MeTonbl  McclneOBaHUS — BEIIECTBA B HAHOKPUCTAUIMYECKOM  COCTOSIHHM:
CKaHUPYIOIAasi aTOMHO-CHJIOBAsI MHKPOCKOTIHSI.

9. MeTonpl  McClIEAOBaHUS ~ BEIIECTBA B HAHOKPUCTAUIMYECKOM  COCTOSHHM:
PaANOCTIEKTPOCKOTIHSI.

10. MeToapl uccnenoBaHusl BElIeCTBA B HaHOKpUcTayuinueckoM coctosauu: MK u KP-
CIEKTPOCKOITHSI.

11. Metoasl  WCCIEIOBAaHMS  BEIIECTBA B HAHOKPUCTAUIMYECKOM  COCTOSTHUU:
PEHTTEHOBCKasi M POTOIEKTPOHHASI CIIEKTPOCKOIH L.

12. Metonpl  WCCIEIOBaHHMS  BEIIECTBA B HAHOKPUCTAUIMYECKOM  COCTOSHHM:
MeccbayspoBcKast CIIEKTPOCKOIIHS.

13. MeTtoapl  WCCIEIOBAaHHMS  BEIIECTBA B HAHOKPUCTAUIMYECKOM  COCTOSTHUU:
TU(paKIMOHHAS SJICKTPOHHAS MUKPOCKOIHUS — JU(paKius B aMOP(HHBIX BEIECTBAX.

7.2.  KoHTposbHBIE BOIIPOCH! IPH 3aIIUTE OTYETA

1 .Kakast oOmieHayyHasi 1 crieliaibHas JuTeparypa u3ydeHa?

2. Kakue nH@popMaImoHHble HCTOYHUKH HUCIIOJIb30BaHbl 00yJaromumMes?

3. CucremaTu3upoBaHa i coOpaHHasi HAYYHO-TEXHUYECKas HHpopmanus?

4. Ocy1iecTBJIeH U TEOPETUUECKUN aHAIIU3 BBIOpaHHOM MpoOIemMbl?

5. BemnmonHeHa 1 o0y4aromumcs: KpUTHYeCKasl OLleHKa UMEIOIIUXCS TaHHBIX ?

6 .O3HakOoMJIeH 71U OOydYaroIuiics ¢ TPOBOJMMBIMH B JaHHOW JiabopaTopuu
UCCIIEIOBaHUSAMU?

7. O3HaKOMJIEH JI1 O0YYAIOLIUMCS C METO/IaMU OpTaHU3aIuu yueOHOU paboThI?

8. Kakue MeTo/1bl U3y4umi1 00y4aroIuiicss B X0/I€ PaKTUKU?

9. Hackobko M3yuyeHbl MpaBuila SKCILTyaTalluy UCClIeA0BaTEILCKOro 000py10BaHus?

10. Hackonpko 060CHOBaHA BHIOpaHHAsI METOIUKA MCCIIEIOBAHUS?

11. Osnagen nu oOyyaromuics HEOOXOAUMBIMH HaBBIKAMU JJIi  IPOBEAEHUS
HCCIIEeIOBaHUI?

12. KakoBbI NPUHIKIHAIBHBIE TOCTHXEHUS MUPOBOW HAYKU B O0JIACTH UCCIIEOBAHUA?
13. KakoBbl npUHLMIIUATIBHBIE JIOCTH)KEHUS PpOCCHMCKOW Hayku B oOnactu
HUCCIeI0OBaHuA?

14. Ha ocHoBaHuu 4ero ObuTa BRIOpaHa TeéMa HCCIIeIOBAaHUS?

15. Hackonbpko akTyanpHa Tema?

16. B ueM 3akmmroyaeTcsi HOBU3HA MPOBOJAMMOTO HCCIICIOBAHUSA?

17. CocraBieH M IJ1aH UCCIeI0BaHUs B LIeJIOM?

18. Kaxoit meTo1 BEHIOpaH B KaYeCTBE OCHOBHOTO JIJISl UCCIIEIOBAHUS?

19. YyacTBoBas Jin 00y4aromuiicst B CO3aHUHU SKCIIEPUMEHTAbHONW YCTaHOBKU?

20. Hackombko oTpaboTana METOIUKA U3MEPEHUN?

21. Kakue napameTpsl KOHTPOJIMPOBAINUCH B XO/I€ ONBITOB?

22. Hcnonwp3oBanm nu OOydYarOMMICS METONbI (U3MYECKOTO WJIM MaTeMaTHYeCKOTO
MOJIETTUPOBaHUs?

23. Ucnonw30Bai i 00y4Jaromuiicsi METOIbI MAaTEMaTHIECKOTO TUTAHUPOBAHMS?

24. Kakye KOHKPETHO MOJIy4Y€Hbl SKCIIEPUMEHTAIILHBIE PE3YIBTAThl B XO/€ MPAKTUKH?

25. Hackonbko 00paboTaHbl OTyYEHHBIE PE3YIbTATHI?

26. BrinonHeHa 11 cTatucTuyeckast 0opadboTka pe3yabTaToB?

27. Kakue rpadudeckue cnocoObl 00pabOTKH pe3ynbTaTOB UCTIOIb30BaHBI?

28. AHann3upoBanack J1 JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YJIbTaTOB?

29. Kakre NpuHIMIINAIBHO BaXKHBIE PE3YIbTAThI TOTYyYEHBI?

30. ChopMynupoBaHbI JI1 BHIBOIBI?
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8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCUUIUIMHE MpoBoauTcs no 100-OammpHON
HIKajle MCXOJd M3 MakCHUMyMa, INpHBEIEHHOro B Talnuue Huwke. OpraHu3aluoHHO-yueOHas
paboTa B ayAMTOPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPUEB KaK IMOCELIAEMOCTb 3aHATUH,
CBOEBPEMEHHOE U KaueCTBEHHOE BBIMOJIHEHUE [OMAIIHUX 3a/JaHUi, aKTUBHOCTb BO BpEMs
NPOBEICHUS JIEKIIMOHHBIX M NPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYXIEHUM TEKYILEro Hu
IpOiiIeHHOr0 MaTepuaa, peleHue 3a1ay U T.11.).

8.1. Cemectp 8

Howmepa paznenos Buast pabot MaxcimaibHoe
pa pasit /IbEP KOJINYECTBO OAJIIOB
OpranuzannoHHo-yueOHas pabora 20
1-3
CamocrosiTenpHas padoTa 40
UTOI'O 60
Jud.3ager 40
OOmuit uTOT 32 CeMecTp 100

CooTBeTCcTBHE 0AJITIOB OLICHKC

KoIM1ecTEO GAILIOR O1eHKa 110 IITHOAIUILHOM IIKaJIe
s 100 ECTS | Dxk3amen, auddepeHIupoBaHHBINR 3auer
3a4eT

90-100 A OTJINYHO 3a4TE€HO
80-89 B XOpoIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIILHO 3aUTCHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TEeHO
0-34 = HEYIOBIETBOPUTENHHO 1o 3a9TeH0

9. OBECIIEYEHHME OBPA30OBATEJIBHOI'O ITPOLIECCA JJIA JINL C
OI'PAHUYEHHBIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xozxe peanuzanuu QUCHUILTUHBI HCTIONB3YIOTCS CIEAYIONINE TOTOTHUTENbHBIE METOIbI
00ydYeHUsI, TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHON aTTeCTAllUU O0yJIarOIINXCs B
3aBUCHMOCTH OT UX WHIUBUIYAJbHBIX OCOOCHHOCTEH:

1) JUTSL CIIENBIX U CIIA00BUISIINX

- JeKIUu  O(QOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEIUATU3UPOBAHHBIM TPOTPAMMHBIM 00€CTICUEHUEM;

- JUIS  BBITIOJHEHWS  3aJlaHus  TpU  HEOOXOJAWMMOCTH  IPEIAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)KE€ UCTIOIB30BaHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPOMCTB;

— MMCEMEHHBIE 33JJaHusl ODOPMIISIOTCS YBEIUYSHHBIM HMIPUPTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CIBIIIAIINX

— TeKIUU 0POPMIISIFOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

- MMACbMEHHBIC 33JITaHUS BHITOHIIOTCS Ha KOMITBIOTEPE B MUCEMEHHOU (hopme;

— 9K3aMEeH TPOBOJUTCS B NHCHbMEHHONH (OpMe HAa KOMIBIOTEPE; BO3MOMXKHO
poBeJIcHUE B JOpME TeCTUPOBAHUS.

3) JUISL JIUI] C HApYIICHUSIMHA OTIOPHO-JIBUTATEILHOTO allapara:

- JeKIuu  o(QOPMIISIOTCS B BHJIE OSJEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00€CIICYeHUEM;



— MMCbMEHHBIE 33aJIJaHUS BBIIOIHSIOTCS. Ha KOMIIBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOIATCSA B YCTHOU (pOpME MM BBIMTOTHSIOTCS B MMCHMEHHOM
dbopMe Ha KOMITbIOTEDE.

[Ipy HEOOXOTUMOCTH NPEIYCMATPUBACTCS YBEIMYCHHE BPEMEHH JMJISi IOATOTOBKH
OTBeTA.

[Iponienypa  mpoBeAeHHsT  NMPOMEXKYTOYHOH  aTTecTallMu A OOydYaroUIMXCs
YCTaHaBIMBAaETCS € Y4YETOM UX UHAMBUAYAIbHBIX ICUXO(PHU3UYECKHMX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalusl MOXET IPOBOJIUTHCS B HECKOJIBKO HTAIOB.

[IpoBenenue mpoueaypbl OLICHUBAHHUS PE3YJIbTaTOB OOyUeHHUs [JOMYCKaeTcsi C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcss AOCTYN K MHOOPMAIMOHHBIM U OMOIHOTrpadueckuM pecypcam B CETH
WutepHer Ui Kakaoro oOydaromierocs B (opmax, aZalTUPOBAHHBIX K OrPaHUYEHUSAM HX
3JI0POBBS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUTSL CIICTIBIX U CITa00BUISIINX:

— B [I€YAaTHOHN (popMe YBETUUECHHBIM HIPUPTOM;

— B (hopMe IIEKTPOHHOTO JOKYMEHTA;

2) JUIS TIIXUX ¥ caOOCIbIIIAIUX

— B [IEYAaTHOH (opme;

— B (hopMe ANEKTPOHHOTO JOKYMEHTA.

3) IUIs1 O0YYarOIIUXCS C HAPYIICHUSIMHU OTIOPHO-/IBUTATEIBHOTO aIapara:

— B [I€YaTHOH (opme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLECCA

[IpakTtuka npoBoautcs B 4 yuebHom kopnyce Houl'V (r. Joneuk, mp. TeatpanpHbiid, 13).
Jlns mpoBeneHusi NIpakTUKU TpedyeTcsl ayJuTopHsi, 000pyJoBaHHAs MEJIOBOW WJIM MapKepHOU
JIOCKOHM, MYJIbTUMEAMHWHBIA MPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT y4yeOHOM wmeOenu ams
CTYJIGHTOB, pabouee MeCTO TmpernojaBareis, BbIXxoq B HWHTepHET — NPOBOJHON WM C
ucnons3oBanueM Wi-Fi.

Jlis caMOCTOSITeNIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuoTekM yHHMBEpCUTETAa M JPYTUX 3JIEKTPOHHBIX OMOIMOTEYHBIX 0a3 JaHHBIX,
ydaeOHO-MeToIMuecKoe oOecreueHne, MPeCTaBIeHHOE B Y4eOHO-METOJAMYECKOM KaOWHeTe
Kaeapsl TEOPETUYECKON (PU3MKU U HAHOTEXHOJOTHH (aya.256).

OOyuvaromuecs HMMEIOT BO3MOXHOCTh HCIIOJIb30BaTh y4eOHble MaTepuaibl 110
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle LlenTpa aucTaHIMOHHOIO 00pa3oBaHMSA
OI'BOY BO «/lonI'Y». Ilpu n3ydeHuH NHUCUUIUIMHBI IPUMEHSIOTCS 3JIEKTPOHHOE O0Yy4YEHUE U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH.

C  ucnonp30BaHHMEM  pecypcoB  MIAaTGOpPMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYLIUI KOHTPOJb 3HAHMH OOYYaloOUIMXCS Ha OCHOBE TECTUPOBAHHUS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENIbHOM pabOTHI.

11. PEKOMEH/YEMAA JIMTEPATYPA

11.1. OcHoBHas nuTEparypa

1. Baproxun, B. H. Hanomarepuans! [Dnektponnsiii pecypc] : [y4ue6. mocodue] / B. H.
Baproxun, C. B. Tepexos ; Jloneuxuii Han. yH-T ; [loHenkuii ¢us.-TexH. MH-T UM. A. A.
lNankuna. - Jonernk : JouHY, 2016. - Dnexrponnsie gannbie (1 daitn).

2. Munocnasckuit A.I'. Koncnekr nekuuii mo xypcy «OCHOBBI MpOLIECCOB MHUKpPO- U
HaHoTexHojorui». — Jouenk: JlorHY, 2018. — 246 c.

3. TepexoB C. B. ®usuka HaH00OBEeKTOB: [yuebHoe mocobue] / C. B. Tepexos, B. H.
Baproxun; 'OV BIIO «/louHY» - Joneuk: JJonHY, 2013. — 418 c.
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4. T'yce A. 1. Hanomatepuasibl, HaHOCTPYKTYpbl, HaHOTexHONorHU / A. U. T'yceB. —
H3n. 2-e. — Mocksa: ®uzmaraut, 2009. — 414 c.

a. /[lonomnurenpHas nureparypa

1. HanoTtexHonoruu u crenuaibHble MaTepHalsl : yued. mocobue A CTYACHTOB BY30B,
oOydaromuxcs mo HanpasieHuto noaroroBku 140140 - Texn. ¢usuka / 1O. I1. Connues, E. U.
[Tpsxun, C. A. Bonorkanuna, A. I1. Ilerkona ; mox pexn. FO. I1. Connnera. - Cankt-IleTepOypr :
Xumuzpgat, 2009. - 334, [1] c.

2. Cyszpnanes, U. I1. HanorexHnonorus : GuU3NKO-XUMHSI HAHOKJIACTEPOB, HAHOCTPYKTYp U
nanomarepuainos / U. I1. Cyznanes. - 2-e u3z. - Mocksa : URSS : JIu6poxom, 2009. - 589 c.

3. Ilomydyenue u wuccienoBaHUE HAHOCTPYKTYp : JaOOpaTOpPHBIA MPAKTHUKYM I10
HaHotexHoJorusiM / [A. A. EBmokumos u np.] ; mox pea. A. C. Curosa. - Mocksa : BMHOM.
JIa0. 3nanui, 2010. - 146 c.

2. Bomuxos B.B. IlpeobpazoBanue @ypre [DneKTpoHHBIN pecypce] : yueOHoe mocooue /

B.B. Bonukos, But.B. BomukoB — Jlonenk: JlouHY, 2017. — DnekTpoHHbIEe JaHHbIE

(1 daiim)
12.  HMH®OPMAILIMOHHBIE PECYPCHI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexa (H3Bb): dbenepanbHas
rocyiapctBeHHas uHdpopMmaimonHas cucrema / MunucrepctBo Kynbrypel P®; Poccuiickas
rocynapcTBeHHas oubnmoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — PexumM jmocrtyma: cBoOOIHbIH, moanucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
obecrieyeHus. — TEKCT: AJIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snekrponHas 6ubamoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum moctyma: i aBTOPU30B.
MOJIb30BaTENe. —TEKCT: JIEKTPOHHBIMN.

3. Hayunas snextponHas Oubnunoreka «KuOepJlenmnkay»: caiit / Acconuanus
«OTkpeiTast Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexum mocryrma:
cBOOOHBIN. — TeKCT: 2NEeKTPOHHBIH.

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

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
IOJIb30BaTese. — TEeKCT: 2JIEKTPOHHBIMN.

S. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pesxxum goctyma: st aBTOPU30B.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

6. y1eKTPOHHO-0ubInoTeuHas cucrema Jloul'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.

7. JJekTpoHHbI Katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiirta / Hb
Joul'Y. — Tekcr: anextponnsiit // DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oOpamenus: 01.09.2023). — Pexum goctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTBI — JJId nonb3oBareneit JJoul'y.

8. Jaextponnblii apxuB Jlonl'Y: pasgen caiita / HB J[loul'Y. — Tekcr:
anekTpouubii / DBC oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexum nocTyma: CBOOOIHBIH.

13. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnoparusnas nunen3us oY Ne 46484614)
2. Microsoft Office (koprnopatuBHas auuen3us oY Ne 46472919)


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/
http://repo.donnu.ru/
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3. Microsoft Visual Studio (;unien3us nporpammbel Dream Spark m1st BeICIINX yaeOHBIX
3aBeJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iuuensun GPL, Apache,
BSD i1t cBOG0JHOTO TPOTPaMMHOTO OOECTICYCHHUS ).



