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PabGouas nporpamma gucuuruiiHbl  «KBaHTOBbIE TOYKH: CHHTe3

cBoOliCTBA,

NpUMeHeHHe» /I 00ydYarolmxcsi Mo HampasieHuto noarotoBku 28.04.03 Hanomarepuaib
(ITpodunb: Hanomarepuasibl 1 HaHOTEXHOJOTHH), COCTaBlIeHAa Ha OCHOBaHMM DenepalibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTENbHOTO CTAaHIAapTa BBICHIETO OOpa30BaHMA — MarucTparypa Io
HamnpasyieHuI0 oArotoku 28.04.03 Hanomartepuarnsl, yTBEpKIAESHHOTO MPUKa30M MUHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 22 centsops 2017 r. Ne 966 (¢ u3m. u 1o1.),
[Topsinka opraHu3aly U OCYIIECTBICHUS 00pa30BaTEIbLHOM IEATEIHHOCTH 110 00pa30BaTeIbHBIM
nporpaMMamM BbICHIET0 00pa3oBaHus — MporpaMmmamM OakanaBpHara, IporpaMMaM CIIeHUAINTETa,
porpaMMaM MarucTpaTypbl, YTBEP>KICHHOIO MpHUKa3oM MUHHUCTEpPCTBA HAyKH M BBICIIETO
obpazoBanusi Poccuiickoit ®enepanuu ot 06 ampenss 2021 r. Ne 245 (¢ usm. u 1om.), B
COOTBETCTBUH C yU€OHBIM IUIAHOM, YTBEepKACHHBIM Y 4eHbIM coBeToM PI'BOY BO «Jlonl'Y» ms

Habopa 2026 rona.

Pazpabotunk:

npodeccop kadeapsl oomei u

TEOpPETHYECKON (PU3UKH,

JOKT. (pU3.-MaT. HayK, mpodeccop A.T. [lerpenko

Pabouas nporpamMmma ogo0OpeHa Ha 3aceaHuu Kadeapbl oOIeH U TEOPETUUECKON (DHU3UKH.

[Tpotokoi ot 09.04.2026 Ne 11

W.o. 3aBenyromiero kadeapoit A.B. bezyc
COI'JTACOBAHO:

. 0. nekana Gpu3NKO-TEXHUYECKOTO (PaKyIbTETa C.A. ®omenko
16.04.2026

Y4eOHo-MeToanYeCKask KOMUCCHUS PUBUKO-TEXHUYECKOTO (PaKyIbTeTa.
[Tpotokon ot 15.04.2026 Ne 4
[Ipencenarens B. H. Korenko

PykxoBoauTenb 0CHOBHON 00pa3oBaTeIbHOM
MIPOrpaMMel, I-p (u3.-MaT. HAyK, Tpod
15.04.2026 A. T Ilerpenko
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1. MECTO JUCLIMITJIMHLI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMEI

1.1.  TpeboBanus kK mpeABapUTEIHHON MOATOTOBKE OOYHAIOIIUXCS, MPEANISCTBYIOIINE
U COIYTCTBYIOIIME TUCLUILINHBI, HA KOTOPBIX OCHOBBIBAECTCS U3yUYECHHUE JAHHOM:

JUCHUIUIMHBL MPOrpaMMbl OakaliaBpuaTa: DJEKTpOHHAs MHUKPOCKOMus, Marepuaibl U
METOAbl HAHOTEXHOJIOTHH, JM(ppaKIMOHHBIE METOABl HCCIeAOBaHMs BemiecTBa, JledexTsl B
KpHUCTaJUIaXx.

JIMCUMIUIMHBI, KYpCOBBIE pabOThl M TPAKTUKH, JUISI KOTOPBIX OCBOEHHME JIaHHOU
JTUCIUILIMHBI HEOOXO0IMMO KaK MpeIIecTBYIOIIEe:

CoBpemenHble (DyHKIIMOHAJIBHBIE MaTepHajbl, [IpoW3BOJACTBEHHAs MpaKTHKA: HAY4YHO-
uccienoBarenbckas padota, [I[pousBoacTBeHHAs IPAKTHKA: MPEAUIIIOMHAS TPAKTHKA.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepuCTHKa

HanmenoBanme moka3areis 3HaueHNE OKa3aTes

Ha3Banue 00pa3oBaTebHOM MPOrpaMMbl
(manee — OII)

28.04.03 Hanomarepuansi (IIpodus:
Hanomarepualibl © HAHOTEXHOJIOTHH )

[Iudp 1 Ha3BaHUE B COOTBETCTBUU C

b1.B.O/I.1 KBaHTOBbBIEC TOYKH: CHHTE3

Y4eOHBIM IIJIAHOM
YacTth 00pa3oBaTeIbHON MPOrpaMMbl
KonnuecTBo 3a4eTHBIX €AMHHUIL / BCETO YacoB

CBOMCTBA, IPUMEHEHHE
BapuaruHas yactb: BEIOOp By3a
5/180

B caywae npenbsBieHHs OT OOydYarooLIerocs WM €ro poauTens (3aKOHHOTO
IpEJICTaBUTEINs) 3asiBJIE€HUS Ha OOy4YeHHE IO aJalTHUPOBAaHHONW 0Opa30BaTEIbHOW IMporpaMMme
BBICIIETO0 00pa30BaHUs, MOJKPEIICHHOTO 3aKII0UYEHHEM IICHXOJIOr0-MEIUKO-T1eAarornuyeckon
komuccuu (IIMIIK) nnu Meauko-conuanbHoi sxcneptussl (MCO) ¢ pekoOMEeHJausIMU CO3/1aHus
UHIUBUAYaNbHOM mporpamMbl peaOuwnuranuu u  aOwimuranuu (UIIPA), nannas paGouas
IporpaMMa MOKET ObITh aJalTUPOBAHA C YYETOM HHAMBUAYAIbHBIX OCOOEHHOCTEH 30pOBBS
oOyuJarorerocs.

2.2.  Pacmpenenenue 4acoB 1o opmam u reprojam o0yueHus
OO11ee KOJIMYECTBO YacOB
o £ CaMOCTOs-
®opMma 2 | @ o
> | € | nexkuu- | mabopa- | MPaKkTH- | TENbHOH ®dopma
00y4eHus 2 3 BCETO
8 | OHHBIX | TOPHBIX | YECKHX | pabOTHI + KOHTPOJIA
KOHTPOJIb
OuHas 2 3 15 — 30 135 180 9K3aMEH
3. HEJIN ACHUTTIIMHBI
dopMupoBaHHWE Y CTYJACHTOB HeoOXxoammoro oObeMa 3HaHWUW, TMPeACTaBICHUH,

SKCIICPUMCHTAJIbHBIX q)aKTOB " TCOPCTUYICCKUX MOI[GHGﬁ B HAHOTCXHOJIOTUAX.



4

4. KOMITETEHIIMN OBYYAIOIMET'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUMS KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, UX NH/IUKATOPDLI
N INTAHUPYEMBIE PE3VIIbTATBI ObYUYEHU A

Komnereniuu Nuaukatopel Pe3ynbrarel 00ydeHus

IK-1. IK-1.1. [IK-1.1.1. 3mnaer MPOLECCHl  MPOU3BOJACTBA

Cnocoben AHanuzupyer MPOIYKIUH.

aHAJIM3UPOBATh U | IPOLECC [1IK-1.1.2. YMeeT OCyUIECTBIATh HEOOXOIUMYIO

OLICHUBATh pa3paboTku JESITEIbHOCTh IPU pa3padOoTKe MPOAYKIIUH.

IIporecc MIPOLYKLIUH I1IK-1.1.3. Biageer meroaukamMu npu pazpadboTke

pa3paboTku MPOIYKIIHH.

MPOAYKIIH u | I[IK-1.2. IIK-1.1.1. 3mnaer OCHOBHBIE JTallbl OIEHKH

HE0O0X0TUMYIO Hcnonb3yer npoliecca pa3paboTKU MPOAYKLUH.

NEeSATEIbHOCTh CYILIECTBYIOILIHE [1K-1.1.2. YmeeT npoaHanu3upoBaTh pe3yJibTaThl

COOTBETCTBYIOIMX | OLIEHKH Ipoliecca | OLEHKH Mpoliecca pa3paboTKu IPOAYyKIUH.

pabot pa3paboTku [1K-1.1.3. Bmageer WHCTpYMEHTaMH OILICHKHU
MPOIYKIIUU mpolecca pa3padoTKH MPOIYKIHH.

5. I[TPOTPAMMA JJUCLATTJIMHBI

HazBanue teMnl

Kpatkoe cogepxanue TeMbl (BOIPOCH TEMbI)

Pasgen 1. KBaHTOBBIE TOUKM: CHHTES
CBOKCTBA, IPUMEHEHUE

Bsenenue.

Beenenne. Hanomarepuansl U X IPUMEHEHUE

Hanoo0BexThI

Knaccudukanns HaHopazMepHBIX 0OBEKTOB.
OCHOBHbBIE TIOHSTHSL U OTIPEJICIICHUSI.

OrnpenienieHne MOHATUS «KBAaHTOBAs

OnpeneneHI/Ie IIOHATHUA  «KBAHTOBas  TOYKa».

TOYKa» TepMHUHONOTHSA: HAaHOYACTHUIBI, HAHOOOBEKTHI M
HAaHOKOMIIO3UTHI.

Hanorexnonorun [loTeHumMan  NpPaKTUYECKOTO  MCIOJIB30BAHUS
HaHOMATEpPHAJIOB HA OCHOBE KBAHTOBBIX TOUEK

Cnioco6s1 nonyuenns HM [lonyuenus  HaHOMATepHaIOB  HAa  OCHOBE

KBAaHTOBBIX TOYCK. CaMoopr aHu3a1ys HaHOYaCTHUIL
1 CaMOOPIraHU3YIOIIUCCA MPOLECChI

IIpocTpaHcTBeHHBIE MacIITa0bl OOBEKTOB
COBPEMEHHBIX HAHOTEXHOJIOT U

[IpocTpaHcTBEHHBIE MacIuTaobl 00BEKTOB
COBPEMEHHBIX HAHOTEXHOJIOTHIA. KBanroBasa
touka. KBantoBas sima. KBanToBasi mpoBojoka

Hcnonp3oBanre HAaHOOOBEKTOB HA
OCHOBE KBAHTOBBIX TOYEK.

Hcnonb3oBaHne  HAHOOOBEKTOB Ha  OCHOBE
KBaHTOBBIX TOYeK. HaHOMequIIMHA 1 XUMUYECKas
MIPOMBIIIJIEHHOCTb. Hanodoronuka u
MHUKPOJIEKTPOHHUKA.

MerTtoabl ucciaen0BaHus HAHOOOBEKTOB

Ckanupyrorias 30H10Bass MUKpockomnus. MoHHO-
mnojeBass W CKAaHHUPYIOWIAs  MHUKPOCKOIHS.
CHeKkTpoCcKonus.

6.

6.1.

CTPYKTYPA U COAEPXAHUE JUCHUITJINHBI

dopma 00yueHus1 — ouHas1, Kypc — 2, cemecTp — 3

HaumenoBanus pasaciioB U TCM

KomnnuectBO yacoB

Jlexu. \ JlaGop. \ [Tpakr. \CPC+K \ Bcero




Pasgen 1. KBaHTOBBIEC TOUKH: CUHTE3 15 30 135 180
CBOMCTBA, IPUMEHEHNE

Beenenue 1 2 17 20
HaHnoo0BeKThI 2 4 17 23
OnpeneneHyue NOHATUS «KBAHTOBAsI TOUKA» 2 4 17 23
HanorexHnonoruu 2 4 17 23
Cnioco6s1 moryuenuss HM 2 4 17 23
[IpocTpancTBeHHBIE MacIITa0Bl OOBEKTOB 2 4 17 23
COBPEMEHHBIX HAHOTEXHOJIOTUI

Hcnonp3oBaHne HAHOOOBEKTOB HA OCHOBE 2 4 17 23
KBAHTOBBIX TOYEK.

MeToap! HCClIeq0BaHUsI HAHOOOHEKTOB 2 4 16 22
HUTOI'O ITO KOMIIOHEHTY OII 15 — 30 135 180

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYILEI'O KOHTPOJIA
YCIIEBAEMOCTHU, IPOMEXYTOYHOU ATTECTALINUN

7.1.  KoHTpoJibHBIE BOIPOCHI

Paszpen 1

1. OGnactp pyHAaAMEHTAIHHON U MPUKIATHONW HAYKH U TEXHUKH — HAHOTEXHOJIOTHH.

2. Dwmnupuueckue 3akonbl ['opmpona Mypa.

3. TlpoctpaHCcTBEeHHBIE MacIITa0bl 0OBEKTOB COBPEMEHHBIX SJIEKTPOHHBIX U JKUBBIX

CHCTEM.

[lepunonn3anus TEXHOJIOTUUECKUX PEBOIIOLUH .

OrmpenienieHne MOHATHS — KBAaHTOBAs TOYKA.

HanouacTuiisl, HAHOOOBEKTHI U HAHOKOMITO3UTHI.

Hanouactune! ¢ 'K pemerkoii.

[IpocTpancTBeHHBIE MacIITaObl OOBEKTOB COBPEMEHHBIX HAHOTEXHOJIOTUH.

9. MeTtonp! UCCIIEIOBaHUSI HAHOOOBEKTOB, COJIEPKAIINX KBAHTOBBIC TOUKHU.

10. Cnextpockonusi.

11. MoHHO-1OJIEBas M CKAaHUPYIOIIAst MUKPOCKOMHS.

12. HaHOCTpYKTYpUpOBaHHHbIE MaTE€pPUAIIBI.

13. MHcTpyMeHTalIbHBIE CPEACTBA AJIsl ONPE/IeTICHUsI CBOMCTB U MMapaMeTPOB
HaHOCTPYKTYP.

14. HanomaTepuambl ¥ CIOCOOBI MX MOTyYEHHUSI.

15. Ilpumepsl HaHOMATEPHUATIOB, COAEPKAIINX KBAHTOBBIE TOUKH.

16. Camoopranu3anus HaHOYACTUI] U CAMOOPTaHU3YIOIINECS TIPOLIECCHI.

17. CTpyKTypHBIE OCOOEHHOCTH HAHOCTPYKTYD.

18. KBaHnTOBast TOUKa M KBAHTOBAA AMa.

19. OnTo3neKTpOHHBIE TPUOOPHI.

20. Turmbl ONTOMEKTPOHHBIX TPUOOPOB.

21. UznygaTenbHbIe IEPEXOIbI B MOTYTPOBOAHUKAX C KBAHTOBBIMU TOYKAMHU.

22. HoBble CBOICTBA U XapaKTEPUCTUKU HAHOCTPYKTYPUPOBAHHBIX MaTEPHUAIIOB.

23. HanonopucThle MaTepralibl, COIEpPKaIUEe KBAHTOBBIEC TOUKH.

24. HaHOKOMITO3UTBI C KBAHTOBBIMU TOUYKAMHU.

25. IlonyyeHnue 1 UCNOJIL30BAHME HAHOKOMITO3UTOB.

26. PazButre HaHOHayKu U HaHOTexHosoruil B XXI Beke.

27. HaHOTEXHOJIOTUH B SJIEKTPOHUKE U (DOTOHUKE.

28. Crpareruu peanu3anuy HAHOIIPOU3BOJCTBA.

29. OtHoIeHne 00mEecTBa K HAaHOTEXHOJIOTHSIM.

30. KpynHeiimme notpeduTenn ToBapoB HAHOPHIHKA.

NNk




2. Tewmsbl noknanoB (pedepaTon)
Hcnonk30BaHrne HAHOKOMITO3UTHBIX MaTePUAIIOB HA OCHOBE KBAHTOBBIX TOUYCK.
KommbroTepsl, HAHOIJIEKTPOHUKA U HAHO(POTOHHUKA.
HHucTpyMeHTANIBHBIE CPEICTBA JJIsI OTIPEICIICHUSI CBOMCTB U MapaMeTpPOB
HAHOCTPYKTYP
4. WccnemoBaHue NMEpCIEKTUBBI Pa3BUTHS 3aMCH WH()OPMAIIUU C UCTIOIh30BAHHEM
HAaHOKOMITO3UTHBIX MaTEPHAJIOB. .
5. TlepcnekTuBbl pa3BUTHS HAHOTEXHOJOTHH M TOJNYyYEHHUE HOBBIX (DYHKIIMOHAIBHBIX
HAHOCTPYKTYP.

W=

CamMoopranusaiys HaHO4YaCTUL ¥ CAMOOPIaHU3YIOINECS IIPOLECCHI.
[TosryyeHne HAHOKOMITO3UTHBIX MaTEPUAJIOB C KBAHTOBBIMU TOUKAMHU.
@®OTOHHBIE HAHOCTPYKTYPUPOBAHHbBIE MaTEPUAIIBI.

9. VYraeponHsle HAHOTPYOKH C TOUEUHBIMH JIePEKTaAMHU.

10. ®oToHHBIE HAHOKPHUCTAILIHI .

11. Knaccudukarus HaHOpa3MepHBIX 00bEKTOB.

12. HaHOOOBEKTHI.

13. Ilony4yeHne HaHOMAaTEPHAJIOB HA OCHOBE KBAaHTOBBIX TOYEK.

14. Camoopranu3zaiys HaHOYACTHII.

15. Camoopranusyromumecs IpoLeccChl.

16. HanomaTepuansl 1 X IPUMEHEHUE

17. IIpakTyeckoe NCIOJIb30BaHNE HAHOMATEPHUAJIOB HA OCHOBE KBAHTOBBIX TOYEK.
18. HanomeaunyHa 1 XMMHYECKasi IPOMBIILIIIEHHOCTb.

19. HanooToHnuxa.

20. MUKpPO3JIEKTPOHHKA.

®© N

7.3.  Tembl NMCbMEHHBIX pabOT (TUIIBI 33/1a4)
— OCo0EeHHOCTH COBPEMEHHOTO HAyYHO-TEXHHUUECKOTO Pa3BUTHS.
— TexHuka U TEXHOIOTUH. BUIBI TEXHOJOTHH.
— HoBsle TexHOMOTHM U (PYHKITMOHAIbHBIE HAHOMATEPUAIIBI.
— HaHoHayka u HaHOTE€XHOJIOTUH.
— HanomamuHb 1 HAHOTIPUOOPHI.

— HaHoctpyktypupoBanHbeie Marepuanbl. KBaHTtoBasi Touka. KBaHToBas sima. KBaHToBas
IIPOBOJIOKA.

- PaSMepHBIC 0COOEHHOCTH KBAHTOBBIX TO4eK. CBOMCTBa HUHAWBHUAYAJbHBIX HAHOYACTHII.
- HaHOKJ'IaCTepLI. HaHOHOpI/ICTLIC MaTCepHrajbl, COACPIKAIINC KBAHTOBBIC TOUKH.

- CI/IHTGS, CBOICTBA U IPUMCHCHHUEC HAHOMATCPpHUAJIOB, COACPIKAIINUX KBAHTOBBLIC TOYKH.

— Hcnonap3oBaHre HAaHOOOBEKTOB U HAHOKOMITO3UTOB.

KonTponbHast paboTa mo mpoBepKe TEOPETUYECKUX 3HAHMA — MO BCEM TEMaM, C
MCIIOJIb30BAaHUEM YKa3aHHBIX BBILIE KOHTPOJIBHBIX BOIIPOCOB.

7.4. Obpazenr comepxaHHUs dK3aMEHAIIMOHHOTO OwieTa (MpU HATUYMHU dK3aMeHa IO
JTUCITUATIITNHE)
JIoHEe KN roCyJapCTBEHHBIN YHUBEPCUTET
OU3NKO-TEeXHUYECKUHA (PaKyIbTET
Kadenpa obmieit u Teopernueckoil puznku

[Tporpamma Beicuiero obpasoBanusi  IIporpamma maructpatypbl
Hanpasnenue moaroToBku 28.04.03 Hanomarepuanbl
[Mpoduns Hanomarepuansl 1 HAHOTEXHOJIOTUH



®opma 00yueHus Ounas

Cemectp Tperuii

Jucuumirna KBanToBBIE TOUYKHM: CHHTE3 CBOICTBA,
MIPUMEHEHHUE

DK3aMeHanoHHbIA Omter Ne 1

1.  OnrosneKTpoHHBIE TPUOOPHI.
2. HaHOKOMIIO3UTHI C KBAHTOBBIMH TOYKAMH.
3. HasortexHonOruu B 31EKTPOHUKE U (POTOHHKE.

YTBepkIeHO Ha 3aceqaHuu Kadeapbl oOmel u TeopeTnueckod Qusuku, mpoTokod Ne  or
202 .

3aBenyronuii kageapoit

DK3aMeHaTop

B CJIydac BCACHUA yqe6Hor0 nponecca € UMCIOJb30BAHUEM JJICKTPOHHOI'O 06y‘ICHI/I${ u
JUCTaHIIMOHHBIX O6pa3OBaTeJII>HI)IX TGXHOJIOFI/II\/JI, COACPpIKaHUC Ooujera MOXET OTJIMYATLCS OT

IIPUBEJECHHOTO.
8. PACIIPEAEJIEHME BAJIJIOB, KOTOPBIE [TOJIVHAIOT OBYYAIOUIMECA

OOmiast oleHKa 3HaHUI OOydyaroIuXcs MO AMCUUIUIMHE MPOBOJIUTCS MO CTOOAITIBHOMN
MKaJIC UCXOOd U3 MAaKCUMYyMa, IPUBCIACHHOTO B Ta6J'II/IIIe HUXKE.

OpraHu3annoHHO-yueOHass paboTa B ayAUTOPUU OLIEHMBAECTCS HA OCHOBE TaKHMX
KPUTCPUCB KaK MMOCCHIACMOCTb 3aH5[TI/II\/JI, CBOCBPECMCHHOC MW Ka4YC€CTBCHHOC BLIIIOJIHCHUEC
JIOMAIITHUX 3aJJaHUi, aKTUBHOCTh BO BpEMs MPOBEICHHUS JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN
(yuacTtue B 00CYyXJACHUHU TEKYIIETO U MPOHJCHHOTO MaTepualia, pelieHne 3a1a4 1 T.11.).

CamocrosaTenbHas paboTa OILEHMBAETCS HAa OCHOBE IMPEJOCTaBIEHHBIX Ha IPOBEPKY
BBITIOJTHCHHBIX JOMAIIHUX, HWHAWBUAYAJIbHBIX 3a)1aH1/1171 C YUYETOM CBOCBPECMCHHOCTH HX
NPEOCTaBIEHHUS U COOTBETCTBUS TPEOOBAHUAM K UX BBITOJIHEHHIO.

KonuyecTBo 0amioB 3a KOHTPOJIBHYIO paOOTy BBIYMCIAETCS Kak cymMma 0OajuloB 3a BCe
BXozsmue B e€ cocraB 3amaHus. Kaxmoe 3agaHue OIEHHMBAeTCs HCXOJA U3 MaKCHUMaJIbHO
BO3MOKHOI'O KOJHMYECTBA OalJIOB C YUE€TOM IMPAaBHUJIBHOCTU BBIIIOJIHCHHUA 3adaHWs, ITOJHOTEHI
IPUBOJAUMBIX 0OOCHOBAHUIA.

[To pe3ynbTaTam paboThl B cemecTpe oOydaromuiics, HaOpaBimuii He MeHee 60 6aioB,
UMeeT MpaBO MOJYYUTh OIEHKY. Te, KTO HpeTeHayeT Ha Oosee BBICOKUH Oaul, MpOXOsT
MPOMEKYTOUHYIO aTTeCTaluio. MaKCUMallbHOE KOJIMYECTBO OauioB Ha MPOMEKYTOYHOM
arrectanuu — 100. O61mee KonuyecTBO OANIOB 32 CEMECTP BBIUMCIIAETCS KaK MaKCUMallbHas U3
IMMOJIYUYCHHBIX 3a CEMECTP U HA HpOMe)KYTOqHOfI aTTECTAallUU U BBICTABIIACTCA COTJIACHO IPUHATOMY

HOPAIKY.

8.1. Cewmectp 3

Howmepa pasnenos Buner pabot Maxcimanboe
KOJIMYECTBO OaJIJIOB
Opraan3ainoHHO-y4eOHast paboTa B Ay TMTOPUH 20
CamocrosTenbHas padora 10
1 KoHTposibHBIE pabOTHI MO TPAKTUKE 10
KoHnTponbHas paboTa Mo TeopeTHIeCKOMY 20
MaTepHany
NTOI'O 60




[IpomexxyTouHas arrecranus 40
OOt UTOT 3a CEMECTP 100

CooTBeTCTBHE 0AJIJIOB OLICHKEC

OreHKa 110 IATHOAJUILHON IIKaJIE
Kommuectso Ganon ECTS | Dx3amen, nuddepeHunpoBaHHbII
n3 100 ’ 3auer
3a4eT
90-100 A OTJINYHO
80-89 B
75-79 C XOPpOIHO 3a4TEHO
70-74 D
60-60 E YIOBJICTBOPUTEIHHO
35-59 FX
034 v HEYJIOBJIETBOPUTEIHHO HE 3aYTE€HO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLECCA

VYyeOuble 3aHsATUS MpoBoAsaTcss B 4 ydeOHoMm kopryce Jonl'Y (r. [Joneux, mp.
Tearpanbubiii, 13). s npoBeaeHus 3aHATHI TpeOyeTcs ayIuTOpHs, 000pyIOBaHHAsS METOBOM
WIA MapKepHOH NOCKOH, MyJIbTHUMEIUMHBIA IPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MeOenu IS CTyIEHTOB, pabodyee MECTO MperoiaBaTelis, BEIXo ] B IHTepHET — MPOBOIHON WIIH C
ucnons3oBanuemM Wi-Fi.

JUis caMOCTOSITENIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayunoii 6uOnuoTekM yHUBEpCUTETa W APYTUX 3JIEKTPOHHBIX OMONMMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-MeToIuuecKoe oOecreueHne, MpPeCTaBIeHHOE B y4eOHO-METOJAMYECKOM KaOWHeTe
Kageapsl oOmiel u Teopernueckort ¢pusuku 4 yuebnslii kopryc Honl'Y (ayn.256).

OOyyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  Y4eOHble MaTepuanbl IO
JTUCLUIUIMHE, pa3MeleHHble Ha miardgopme Moodle LlenTpa AucTaHIMOHHOTO 00pa3oBaHMS
OI'BOY BO «/lonI'Y». [Ipu n3ydeHnn TuCHUILUIMHBI MOTYT IPUMEHSATHCS JJIEKTPOHHOE 00yUYeHHE
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOIOIHH.

C  wucnonp30BaHUMEM  pecypcoB  IMIAaTGOpPMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIMH KOHTPOJb 3HAaHUNH OOYyYaroLMXCSd HAa OCHOBE TECTUPOBAHUS U
IIPOBEPKHU PE3YyJIbTATOB CAMOCTOSTENIbHON paOOTHI.

10. PEKOMEH/YEMAA JIMTEPATYPA

10.1. OcHoBHas nuTepaTypa

1. Pymsanes, B.B. KBanToBbIe HAHOYACTHUIIBI: CHHTE3, CBOMCTBA, MPUMEHEHHE: YU4eOHOE
noco6ue / B.B. Pymsannes, A.I'. Ilerpenko, F0.A. [Manansn; T'OY BIIO «/loaHY». — JloHenk:
JJOHHY, 2022. — 92 c. — KNe 428668.

2. TepexoB C. B. ®usuka HaHooOBeKTOB: [yueOHOe mocobue] / C. B. Tepexos, B. H.
Baproxun; 'OY BIIO «/louHY» - Joneuk: JonHY, 2013. — 418 c.

3. I'yceB A. . Hanomatepuaibl, HaHOCTPYKTYpbI, HaHOTexHosoruu / A. U. I'yces. — U3x.
2-e. — Mocksa: @u3matiut, 2009. — 414 c.

10.2. JlonosmHuTeNbHAsA IUTEpPATYpa

1. HaHOTEXHOJOTHH U CelHalibHbIe MaTepuabl : yuel. mocoOue sl CTy/IEHTOB BY30B,
oOydaromuxcs mo HampasieHuto noarotoBku 140140 - Texu. ¢usuka / 0. I1. Connues, E. U.
[Tpsixun, C. A. Bonmorkanuna, A. I1. Ilerkoa ; mox pexn. FO. I1. Connnena. - Cankt-IleTepOypr :
Xumuzpaat, 2009. - 334, [1] c.

2. Cy3pnanes, U. I1. HanotrexHosnorus : GuU3NKO-XUMHUsI HAHOKJIACTEPOB, HAHOCTPYKTYp U
nanomarepuainos / U. I1. Cy3nanes. - 2-e u3z. - Mocksa : URSS : JIu6poxom, 2009. - 589 c.
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3. TlomydyeHue W wuCCIeNOBaAaHUE HAHOCTPYKTYp : JaOOpPAaTOPHBIH TPAKTHKYM I10
HaHoTexHoJorusM / [A. A. EBnokumoB u ap.] ; moa pea. A. C. Curosa. - Mocksa : BUHOM. Jla6.
3Hanui, 2010. - 146 c.

11.  HMHO®OPMAILIMOHHBIE PECYPCHI

1. Hayunas 3nextponHasi 6mbiauoreka eLIBRARY.RU: caiit / HOb (000). —
Mockaa, 2000- . — URL: https://elibrary.ru (nata obpamenus: 08.04.2026). — Pexxum nocryna: s
ABTOPHU30B. MOJIb30BaTENEH. —T€KCT: 2JIIEKTPOHHBIN.

2. Hayunas sjexkTtpoHnasi oudiauorexka «KubepJlenunkay: caiit / Accoruarnus
«OTtkpeiTas Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/ (mata oOpareHus:
08.04.2026). — Pexxum nocrtymna: cBOOOIHBIN. — TEKCT: 3JIEKTPOHHBIH.

3. Hanmonanbnasi moamucka: cair / PIHIHM. — Mocksa, 2020- . — URL:
https://podpiska.rcsi.science/ (mara oOpamenus: 08.04.2026). — Pexum pgocryna: st
aBTOPU3OB.MoJb30BaTenen JJonl'Y. — TeKcT: 3JIeKTpOHHBIM.

4. HaumonanbHasa  3jexkTpoHHass  OmOiaumorexka  (HODB): benepanbHast
rocyaapcTBeHHas uHdopmanuonHas cuctema / MunucrtepctBo Kynbrypsr P®; Poccuiickas
rocyaapcTBeHHas Oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obpamenus:
08.04.2026). — PexxuMm noctymna: cBOOOHBIN. — TEKCT: JIEKTPOHHBIH.

5. Oopa3oBarenbnas miaargopma IOpaiiT: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara oOpamenusi: 08.04.2026). — Pexum nocryna:
u31aHus CBOOOJHOTO IOCTYMA, JIJIsi aBTOPU30B. TOJIb30BaTeNe. — TeKCT: AJIEeKTPOHHBIH.

6. daexTponHas 6udamoreka PI'B: pasnen caiita / PI'b. — Tekcr: anekTpoHHslii //
Poccniickas rocyJapCcTBEHHas oubnmoreka: opUIMATBHBINA Caur. —
https://ldiss.rsl.ru/electroniclibrary. — Pexxum [mocTyma: MOUCK CBOOOJHBINA, 3JIEKTPOHHBIC
JIOKyMeHThI — BupTtyansnsiii untansaslid 3as1 PI'b Ha Tepputopun Hb [{onl'Y.

7. DJIeKTPOHHO-0MOMoTeuHas cuctema Jlanb: caiit / ObC Jlans. — C.-IletepOypr,

2011-.—URL: https://e.lanbook.com (naTta o6pamenusi: 08.04.2026). — Pexxum noctryna: u3ianus
CerteBoii 11eKTPOHHOM OMOIMOTEKH, [Tl AaBTOPU30B. MOJIb30BaTeNe. — TeKCT: AIeKTPOHHBIN.
8. DyiekTpoHHO-0ubanoTeuHast cuctema Jloul'Y: caiit / ®I'BOY BO «loul'V». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mara oOpamenus: 08.04.2026). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.
9. JJekTpoHHbI katajgor Hayunoit 6ubGmuorexu [lonl'Y: pasnen caiira / Hb

Houl'V. — Texct: anextponusiii // 9bC lonI'Y: caifr. — URL: http://library.donnu.ru/catalog/
(mata obpamienus: 08.04.2026). — PexxuM ocTyna: HOUCK CBOOOTHBIM, SJIEKTPOHHBIE IOKYMEHTHI
— 115t monwk3oBatenei JJonl'y.

10. JiexTponHblii apxu oul'Y: paznen caiira/ Hb JJonI'Y. — TekcT: 31eKTpOHHBIH
/l OBC Houl'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 08.04.2026). — Pexxum
JOCTYyTa: CBOOOTHBIH.

12. I[TPOT'PAMMHOE OBECITEYEHUE

1. PEJI OC, Astra Linux (OEM).
2. OpenOffice, LibreOffice.


https://elibrary.ru/
https://cyberleninka.ru/
https://podpiska.rcsi.science/
https://rusneb.ru/
https://urait.ru/library/svobodnyy-dostup/
https://ldiss.rsl.ru/electroniclibrary
https://e.lanbook.com/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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