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Pabouas mporpamma aucruminabel «Pa3mepuble 3¢ ¢ekThl B HAHOMATEPUAIAX» IS
oOyvaromuxcss 1o HampaBieHuto mnoxarotoBku 28.04.03 Hanomarepumansr  (IIpodub:
Hanomarepuanbsl M HAaHOTEXHOJIOTMH), COCTaBlieHa Ha ocHoBaHuu  DeaepanbHOTrO
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,

KaHa. pu3.-maT. HayK, mpodeccop H. I1. UBanuupia

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
Y COIyTCTBYIOLIME AUCLUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3YUEHUE JTAHHOMU:

JTUCHUILIMHBI IPOrpaMMbl OakaaBpuara: BBeneHue B crieninaibHOCTh, SIBIEHUS TepeHoca
B KpHUCTaJ/lIaX U TOHKHX IJIeHKax, Pusnka rereposnurakcuaibHbIX HAHOCTPYKTYp, KBaHTOBas 1
ONTHYECKas AIEKTPOHHUKA.

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

[Tpornecchl monyyeHUst HAHOYACTHUI] U HaHOMaTepuaioB, CoBpeMeHHbIE (DyHKIIMOHAIbHBIC
MaTepuaibl, [Ipon3BocTBeHHAs MPAaKTUKA: Hay4YHO-HCCIIeI0BaTeNbCcKas pabora.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepuCTHKa

HaumenoBanue nokazarens 3HavYeHHE MoKa3aTess
HazBanue oO0pa3oBaTeIbHON MPOTPaMMBbI 28.04.03 Hanomarepuansi (IIpodus:
(nanee — OII) Hanomarepualibl U HAHOTEXHOJIOTHH )
[Iudp 1 Ha3BaHUE B COOTBETCTBUU C b1.b.11 Pazmepnsbie 3¢ ekThI B
Y4eOHBIM IIJIAHOM HaHOMaTepHaiax
YacTh 00pa3oBaTeIbHON MPOrpaMMBbl bazoBast yacth
KonnuecTBo 3a4eTHBIX €AMHHUIL / BCETO YacoB 4/144

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 ¢popmaM U neprogam o0yueHHs

OO0111€e€ KOJINYECTBO YaCOB
o
& CaMOCTOS-
dopma g 3 5 -
> | < JeKIM- | Jabopa- | MpakTU- | TEIbHOMN dopma
00y4eHus 2 3 BCETO
59 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJIb
Ounasg 1 2 14 - 14 116 144 JK3aMeEH

3. HEJIN JUCHUTTJIMHBI

VYriny0OneHHasi MOArOTOBKAa B 00JaCTH (PU3MUYECKUX OCHOB (POPMHUPOBAHUS CTPYKTYpPHI U
«OCOOBIX» CBOMCTB HAHOPA3MEPHBIX U HAHOCTPYKTYPUPOBAHHBIX MAaTepHAIIOB: (JOPMUPOBAHUH Y
OyAylmMX CHENMaIMCTOB YMEHHUH A HUCHOJIb30BaHUA 3TUX 3(P(EKTOB i cO3qaHUsS HOBBIX
(YHKIMOHATIBHBIX MAaTEPHATIOB U TEXHOJIOTHIA UX U3TOTOBIICHHS.
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4. KOMIIETEHIIN OBYYAIOLIETI'OCA, @OPMUPYEMBIE B PE3YJIBTATE
OCBOEHUMS KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, UX NH/IUKATOPDLI
N INTAHUPYEMBIE PE3VIIbTATBI ObYUYEHU A

Komnereniuu Nuaukatopel Pe3ynbrarel 00y4yeHus
OIIK-1. Cnocoben OIIK-1.1. OIIK-1.1.1. 3naer B moaHOM 00beMe PU3UKY
CTaBUTh U pelIaTh Ucnoneiyer TBEPJOro Tella AJis OMKUCAHUS, aHAIIN3A,
WHXXEHEPHBIC U Hay4HbBIN TEOPETUYECKOTr0 U IKCIIEPUMEHTAIBLHOTO
HAyYHO-TEXHUYECKHE | MHCTpYMEHTapuit UCCJIEIOBAHMS U MOJICTTUPOBAHUS MTPOLIECCOB

3a7a4d B 00J1acTH
MOJIYYCHHS U
HCCIEI0BAHUS
HaHOMATEPHAIIOB U

(bu3MKK TBEpAOTrO
Tena JUIs ONUCaHUs,
aHaIN3a,
TEOPETHYECKOTO U

CHHTE3a U HCCIIEA0BaHUs

HaHOMAaTepHAaJIOB

OIIK-1.1.2. Ymeer BbIOUpaTh HAYUHBIN
UHCTPYMEHTapHii (GM3UKH TBEPAOTO Tela JUis

HOBBIX 9KCIIEPUMEHTAIILHOTO | TEOPETUYECKOTO U SKCIIEPUMEHTAILHOTO
MEXIUCHUITTIMHAPHBIX | UCCIIEAOBAHUS U UCCJIEI0BaHMsI HAHOMATEepHAaJIOB
HaIlpaBJICHUH C MOJEIIMPOBAHUS OIIK-1.1.3. Bnaneer HaBbIKaMu
UCIOJIb30BaHUEM IIPOLIECCOB CUHTE3a U | IPUMEHEHUS HAyYHOTO0 HHCTPYMEHTAPHs
€CTECTBEHHOHAYUYHBIX | UCCIICOBAHUS (U3HUKHN TBEPAOIO TeNa il TEOPETHUECKOTIO
U MaTeMaTUYEeCKHX HaHOMaTepHaJloB U 3KCIIEPUMEHTAILHOTO

Moenei UCCJIEIOBaHMsI HAHOMATEPUaJOB

OIIK-7. OIIK-7.1. OIIK-7.1.1. 3HaeT cTpyKTypy OoTueTa 1o
Crniocoben CocraBisieT OTYEThl | HayYHO-UCCIIEI0BaTeIbCKON paboTe.
paspabarbIBaTh U 1o OIIK-7.1.2. YMeeT yuuThIBaTh pe3ybTaThl
aKTyaJIM3UpOBaTh SKCIIEPUMEHTAIBHBIM | UCCIEA0BAaHUI IIPU COCTABJIEHUU OTYETOB B
HAyYHO-TEXHUYECKYIO | U TEOPETHUECKUM COOTBETCTBUU C YCTAHOBJICHHBIMU
JOKYMEHTAIUIO B HCCIIEIOBaHUAM, TpeOOBaHUSIMH.

00J1aCTH TOJTyYeHUS MPAaKTUYECKOMN OIIK-7.1.3. Bnageet HaBbIKaMu

HaHOMAaTCpHuaJIoB

JeSITEIbHOCTH B
COOTBETCTBUH C
yCTaHaBIUBAEMbIMU
TpeOOBaHUSIMU

WCIIOJIb30BaHUs TPOTPAMMHBIX CPEACTB IS
COCTaBJICHHSI OTYETOB TI0 TECOPETHICCKUM U
HKCIIEPUMEHTATBHBIM HUCCIIECIOBAHUSIM,
MPAKTUIECKON JCSITEILHOCTH B
COOTBETCTBHUH C yCTAHABINBAEMbIMH
TpeOOBAHUSIMU.

5. [TPOI'PAMMA JJUCHUITJINHBI

HazBanue teMnl

Kpatkoe copeprkanue TeMbl (BOIIPOCH TEMBI)

Paznen 1. PazmepHsbie a3 pexTsl B
HaHOMaTepHaIax

OCOoOEHHOCTH CTPYKTYPBI

HAHOMAaTEePHUAJIOB.

Knaccudukanus BemecTB mo arperaTHbIM
COCTOSTHUSIM Y Pa3MEPHBIM XaPAKTEPUCTUKAM.
TepMUHOIOTMYECKHE OAXOAbI K OTIMCAHUIO
MOHATHA «HaHOMaTepuai». Kputuueckuii pazmep
CyLIECTBOBAHUSI HAHOKPUCTAIIIMYECKOTO
Matepuana. [lons rpaHul pasziena B 001emM
o0bemMe HaHOMaTepuana. BO3HHKHOBEHHE HOBBIX

Ka4CCTB IIPpU YMCHBIICHUHA o0beMa BE€IICCTBA.

Hanousnenusa. Mukpousnenus. MaccuBHbie
HaHOMaTepHuaibl: 0HO(a3HbIe 1 MHOTO(A3HBIC.
KoM1o3uTsl ¢ KOMIOHEHTaMu U3
HaHOMAaTEpPHAJIOB.

Tunel HAHOPa3MEPHBIX CUCTEM.




HanoMmarepuaiisl ¥ UX CBOMCTBA.

Oco0eHHOCTU CBOMCTB HAHOMATEPUAIOB.

HanoTexHonoruu.

Oymiepensl, pymieputsl, HAHOTPYOkH. OCHOBHBIE
o0jacTh  NpPUMEHEHWS  HAHOMATEPHUaIOB U
HAHOTEXHOJIOTUI: KOHCTPYKIIMOHHBIE MaTepHUabl,

HHCTPYMCHTAJIbHBIC Marcpualbl,
ITPONU3BOACTBCHHBIC TEXHOJIOTHH, TpI/I6OTeXHI/IKa,
BOCHHOC €10, AAcpHasd SHCPreTUKa,

JJICKTPOMArHuTHAs M JJICKTPOHHAS TEXHHUKA,
3alUTa MOBEPXHOCTH MAaTepUajoB, MEAHWIIMHA U
OHOTEXHUKA

[Tpobnembl HAHOMATEPUATIOBEACHNUS.

Cnumanue HaHOYaCTHI TpPH  (OPMHPOBAHUHU
U3eNUi W3 HaAHOMOpPOWKOB. HecraOuibHOCTH

CTPYKTYpPBbI HaHOMAaTEepHUaJIOB. Koppo3sus
HAaHOCTPYKTYPHBIX KOHCTPYKLIMOHHBIX
MaTEpPHAJIOB.

AMopdHBIE METAIITMYECKUE CIIIABbI
(Hacts 1).

CrpykTypa M CBOWCTBAa >KMIKHMX METAUIOB U
CIUIaBOB. MeETObl TOJy4YEeHHs] METAINIMYECKHUX
CINIaBOB B aMOp(HOM cOCTOSSHMM. MeToabl
VICCJIEIOBAHMS] CTPYKTYPbI METAJUINYECKHUX CTEKOJL.

AMop¢HbIE MeTauInYeCcKne
criaBsel.(Yacts 2)

Pentrenorpaguueckue METO/bI aHaIM3a
aMOpPQHBIX W  HAHOKOMIIO3UTHBIX  CTPYKTYP.
[IpumeneHue Merona MajOyIJIOBOTO paccesHUs
PEHTTEHOBCKUX Jy4Ye UId aHalIu3a CTPYKTYpbI
aMOp(HBIX CIIJIAaBOB U HaHO(A3HBIX KOMIIO3UTOB.
ONEKTPOHHO-MUKPOCKOIIMUYECKHE METOJIbI
HCCIIEIOBaHMS CTPYKTYPbI CIIaBOB ¢ aMOp(pHOH 1
aMOpP(PHO-KPUCTAIUIMYECKON CTPYKTYPOL.

AMop¢HbIe MeTaInyecKue
crutaBbl.(Yacts 3)

O¢ddextuBupie  kodpduumentel  auddysumu,
KOHTPOJUPYIOIME  KPUCTAJUIM3ALMI  CTEKOJL.
MexaHn4eckne CBOMCTBA METATUTMYECKUX CTEKO.
Mexanusmbl  auQPy3ur B HEYNOPSIOUEHHBIX
CTpYKTypax. MexaHu3Mbl U KMHETHKA MPOLECCOB
CTPYKTYPHOM pelakCalud B  METAUIMYECKUX
CTeKJIaXx. BiMsHME penakcalMoOHHBIX IPOLECCOB
Ha CTPYKTYypy U CBOWCTBa aMOP(HBIX CILIABOB.
Ctex1000pa3HbIii IEPEeXo 1 B paciijiaBax U CTEKJIax.

MexaHu3Mbl U KHHETHKA
KpUCTAJUTN3alUA aMOP(HBIX CIIJIaBOB.

MexaHu3mMbl M KUHETHKAa  KPUCTAJUIM3ALUU
aMop(HBIX CIIaBOB. MeXaHU3MbI 3apOKICHUS
KPUCTAJIJIOB B PacCIIaBaX M CTEKJIaX. MexaHu3Mbl
MPOIIECCOB  pOCTa KPUCTAUIOB B  aMOP(HBIX
crutaBax. MeTo/1bl UCCIIEJOBaHMsI KpUCTAIIIN3aLluU
amop¢HbIX (a3.

TepMonnHaMuKa MpoueccoB 3apoXkKAECHUS
U pocTa KPUCTAJIJIOB B aMOP(HOI
MaTpHIE.

TepMmoauHaMuuecKue u KMHETHYECKUE
rapamMeTphl, KOHTPOJHMPYIOIINE 3apOXKICHUE U
pOCT  KpHCTAUIOB B  aMOpP(QHBIX  CIIaBax.
3aKOHOMEPHOCTH dhopMupoBaHH
HAaHOKPUCTAJUIMYECKUX  pa3 B aMop(dHBIX
criaBax.MarHUTHBIE U MEXaHWYECKHE CBOMCTBA
CIUIABOB C  HAHOKOMIIO3UTHOM  CTPYKTYpPOHM.
OBTEKTUYECKAs] KPUCTAUIM3alWs pPACIUIaBOB U
CTEKOJ. MexaHu3mbl CTallMOHAPHOTO u
HECTAallMOHAPHOTr'0 MPOLEcca pOCTa.




6. CTPYKTYPA U COAEPXXAHUE JUCHUITJINHBI

6.1. ®opma obyyenus — ouHasi, Kypc — 1, cemectp — 2

HaumenoBanust pa3fesnoB u TeM KosmiriiectBo Hacos
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero

Paznen 1. Pazmepubie 3QpeKThI B 14 14 116 144
HaHOMaTepHajiax
OCc0OEHHOCTH CTPYKTYpPhl HAHOMATEPHUAJIOB. 1 1 12 14
Tunbl HAHOPA3MEPHBIX CUCTEM. 1 1 12 14
HanomaTepuassl 1 X CBOMCTBA. 1 1 12 14
HanorexHoJsiorumu. 1 1 12 14
[Tpo6eMbl HaHOMATEpHUATIOBEACHUSI. 1 1 12 14
Amop¢uble MeTaruinyeckue cruiaBbl (Hactpb 1 1 12 14
1).
Amop¢ubie MeTaruinyeckue cruiaBbl.(Hactb 2 2 11 15
2)
AMopdHbIe MeTaimndeckue criaBbl.(HacThb 2 2 11 15
3)
MexaHu3Mbl U KHHETUKA KPUCTAIUIU3ALMKI 2 2 11 15
aMop(HBIX CILIaBOB.
TepMoauHaMuKa IIPOLIECCOB 3apOXKACHUS U 2 2 11 15
pocTa KpUCTAJUIOB B aMOp(HOM MaTpuIle.
HNTOI'O 110 KOMIIOHEHTY OII 14 14 116 144

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) JULA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, ITIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoibHBIE BOIIPOCHI

Pasnen 1

1. Knaccudukanuss BemecTs 1O  arperaTHbIM  COCTOSHUSIM U pa3MEpHbBIM
XapaKTEPUCTHKAM.

. TepMuHOIIOrMYECKHE OIXO/IbI K OMMCAHUIO TIOHATHUS «HaHOMAaTepHa».

. Kputnueckuii pazmep cyIiiecTBOBaHUS HAHOKPUCTAINIMYECKOTO MaTepHara.
. Jons rpanwul pa3zjiena B 00meM 00beMe HaHOMaTepurara.

. BO3HMKHOBEHUE HOBBIX KaueCTB MIPU YMEHBIIEHUN 00beMa BELeCTBA.

. HarHom3 nenusi.

. Muxkpousnenus.

. MaccuBHBIC HaHOMaTEpHANBL: 0OHO(a3HbIE 1 MHOTO(a3HBIC.

9. KoMno3uThl ¢ KOMIIOHEHTaMH U3 HAHOMAaTEPHUAJIOB.

10. OcobeHHOCTH CBOWCTB HAHOMATEPHAJIOB.

11. dynnepensl, QyiepuTsl, HAHOTPYOKH.

12. OcHOBHBIE 007aCTH TPUMEHEHHUSI HAHOMATEPHAJIOB U HAHOTEXHOJIOTHH.
13. Cniunanue HaHOYACTHIL ITPHU (HOPMUPOBAHUU U3JIETUI U3 HAHOIIOPOIIKOB.
14.HecTtaOuiabHOCTH CTPYKTYPBhI HAHOMATEPHAIIOB.

15.Koppo3ust HAHOCTPYKTYpPHBIX KOHCTPYKLIMOHHBIX MaTE€pHAJIOB.

16. CTpykTypa U CBOWCTBA KUJKUX METAVIOB U CILIaBOB.

17. Pentrenorpaduyeckre METOAbI aHaIU3a aMOP(GHBIX U HAHOKOMITO3UTHBIX CTPYKTYD.
18. Mexanusmbl 1udpy3un B HEYOPSATOUYCHHBIX CTPYKTYpaXx.

19. MexaHU3MbI 1 KHHETHKA KPUCTATN3AUN aMOP(HBIX CIUIaBOB.

03N L KW
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20. TepmoarHAMHKA TIPOLIECCOB 3aPOXKIACHHSI U POCTA KPUCTAILIOB B aMOP(HON MaTpHIIE.
21.ITonaTue uHTErpasIbHOTO NMpeodpazoBanus. [Ipumepsr.

22.0cHOBHBIC 337]a4l TEOPHH WHTETPANBHBIX MpeoOpazoBanuil. [IpeobpasoBanune Dypre
HUHTErpUPYEMBIX (QYHKIUH.

23.0rpaHUYeHHOCTh U PAaBHOMEpHAs HEMpPEepBIBHOCTH MpeobOpasoBanusi Pypee. Jlemma
Pumana-JleGera. [IpeoOpazoBanue @ypre YETHBIX U HEUETHBIX QYHKITAHN.

7.2.  Tewmsl noknanos (pedepaton)

1. TepMHHOIOTHYECKHE MOIXO/IbI K OMMCAHUIO MTOHATHUS «HAHOMATEepUa.
2. ®ynnepeHsl.

3. ®ynnepursl.

4. HanoTtpyOkxu.

5. OcHOBHBIE 00JTACTH MPUMEHEHHSI HAHOMATEPHUAIOB M HAHOTEXHOJIOTHIA.
6. KoHCTpyKIIMOHHBIE MaTE€pUAIbI.

7. WHCTpyMeHTaJIbHbIE MATEPUAIIBI.

8. TpubotexHuKa.

9. Xuakue MeTauIbl U CIJIABBI.

10. MarHuTHbIE 1 MEXaHUYECKHE CBOICTBA CIIJIABOB C HAHOKOMIIO3UTHOM CTPYKTYPOM.

7.3.  Tembl TUCbMEHHBIX paOOT (THITBI 33]1a4)

— Kpucramnmueckue CTPYKTYpbl W TUIBI KpucTayuioB. Pemetkn Bpase: koadduiment
YIaKOBKH, MHAEKCHI MUliepa 1 2J1EMEHTBI CHUMMETPHU.

— MHMsnydenusa tpex tunos u 3akoH bpoarra. Meron Jlays. Meron BpamieHus Kpucrasia.
Meton nopomika

— OO0parnas pemierka. 3oHbI bprmosna. CTpykTypHbIN pakTop 0azuca 1 aTOMHBIN (pakTop
wi popm — dakrop.
— TemmnepatypHasi 3aBUCUMOCTb IMHUHM oTpaskeHus: - paxtop Jebas — Yomnepa.

— Kpucramnel naeptHbIX rasos. Cunsl Ban — nep — Banbca — Jlonnona. PaBHoBecHbIE
MOCTOSTHHBIE pelIeTKU. DHeprus cBs3u. C:kuMaeMocTh U 00BEMHBINA MOJYJIb YIIPYTOCTH.

— MHonnsle kpuctamnel. OHeprus MajenyHra WM JIEKTPOCTATUYECKAss DHEPIUs.
[Tocrosinnas Manenynra. O0beMHBIN MOJYJIb YIIPYTOCTH

— KoBanentnsle kpuctaisl. ['omononsapras cBa3e. Posb cnimaa u npuHnun [laynu. Ponb
B3aMMHOW OpPHEHTAIMM CIMHOB B ()OPMHUPOBAHUU KYJOHOBCKOW 3HEPrUM - OOMEHHas
SHEPrusl.

- KpI/ICTaJ'IJ'H)I C BOJOPOJHBIMH CBA3AMMH. OCHOBHBIC TOHSTHS MO.]'IGKy.TIHpHOfI T'CHCTUKU:
THUMHH, aICHHUH, IUTAa3WH, 'YAHUH.

— Meramnuueckas cBs3b. Mognens [lpyae. ®@yHkums pacnpeneneHus (pepMu YacTHIL.
®epmu- u bosze- yacThibl. DNEKTpOCTaTHYECKAs YJHEPTUS DBalbAa

— Kwunernyeckoe ypaBHEHHE B METAJIaX

— TIpoBOAMMOCTP 1 TETIIOMPOBOTHOCTH

—  DOddexr Xomna u kBaHTOBBIN 3¢ ekt Xomna.

— Tepmonnexktpuueckue siBneHus U npuHIun OH3arepa

— CnuHoBBIM napamarHeTu3M. KBantoBanue ypoBHeil cCBOOOIHOTO 3JIEKTPOHA B MATHUTHOM
nozne. Jlnamarnerusm Jlannay.

— HopmanbHbIil 1 aHOMaNTBHBIN CKUH — 3 ()EKTHI.

KontponbHast paboTa 1o NpOBEpKE TEOPETUYECKMX 3HAHMH — IO BCEM TeMaM, C
UCIIOJIb30BAaHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.4.  OOpasen coaepkaHus SK3aMEHAITMOHHOTO OujieTa



JIoHEe KN rocyJapCTBEHHBIN YHUBEPCUTET
DU3NKO-TEeXHUYECKHHA (PaKyIbTET
Kadenpa obmieit u Teopetuueckoit puzuku

IIporpamMma Beicuiero oopa3zoBanust  IIporpamMma marucrparypsl

Hanpasnenue moaroToBku 28.04.03 Hanomarepuanbl

[Mpodus Hanomarepuansl 1 HAHOTEXHOJIOTUH

dopma 00yueHus Ounas

Cemectp Bropoit

JucrumnanHa Pazmepnbie a3 dexTh B
HaHOMaTepHaax

Dk3aMeHalmoHHbIN OmieT Ne 1

1.  OcobGeHHOCTH CBOMCTB HAHOMATEPUAJIOB.
2. Mexanu3msl au¢dy3un B HEYOPSIOYCHHBIX CTPYKTypax.
3. @ymnnepensl, QyIUIEPUTHI, HAHOTPYOKH.

YTBepxkIeHo Ha 3acenaHuu Kadeapbl oOmeld u TeopeTndyeckoil (u3uku, mpoTtokon Ne ot
202 .

3aBenyronuii kadeapoit

DK3aMeHaTop

B cnywae BeneHus yueOHOro mpoiiecca ¢ UCHOJIB30BAHUEM 3JIEKTPOHHOTO OOYy4YEeHMs U
JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHH, CoJep)kaHue OujeTa MOKET OTIHYAThCS OT
MIPUBEJICHHOTO.

8. PACIPEJEJIEHUE BAJIJIOB, KOTOPBIE IIOJIYHAIOT OBYUYAIOUINECH

OO6mrast orneHKa 3HAHWK OOYYAIOUIUXCS IO JUCIMIUIMHE MPOBOJIUTCS MO CTOOATIHHOM
K€ UCXO U3 MaKCUMyMa, TPUBEICHHOTO B TAOJIHIIE HUXKE.

OpranuzannoHHO-y4eOHast paboTa B ayauTOpPUM OIICHUBAETCS HA OCHOBE TaKUX
KPUTEPUEB KaK IOCEIIaeMOCTh 3aHATHUH, CBOEBPEMEHHOE U KauyeCTBEHHOE BBIMOIHEHUE
JIOMAITHUX 33JJaHUi, aKTHBHOCTH BO BPEMsI IPOBEICHUS JICKIIMOHHBIX U MPAKTHYCCKUX 3aHATHN
(ygactue B 00CYKJI€HUH TEKYIIETO U MPOUIEHHOT0 MaTepuana, peiieHne 3aaad 1 T.11.).

CaMocTtosiTenbHass paboTa OIICHWBACTCS HA OCHOBE TNPEIOCTABICHHBIX Ha IPOBEPKY
BBITIOJTHEHHBIX  JOMAITHUX, WHIUBUAYaIbHBIX 3aJaHUH C Y4YETOM CBOEBPEMEHHOCTH UX
MIPEIOCTABIICHUS U COOTBETCTBHSI TPEOOBAHUSAM K WX BBITTOJIHEHHIO.

KonmndaecTBo 6anoB 3a KOHTPOJIBHYIO pabOTy BBIUMCISIETCS Kak cymMMa OajioB 3a Bce
BXojsme B €€ cocraB 3amaHus. Kakgoe 3amaHue OILEHHUBAETCS HCXOAS M3 MaKCHMAaJIbHO
BO3MOXXHOTO KOJIMYECTBa OallJIOB C Y4YETOM MPABWJIBHOCTH BBIIOJHEHUS 3a/1aHUs], TOJHOTHI
MIPUBOJUMBIX OOOCHOBaHUH.

ITo pe3ynbTaTam paboThl B cemecTpe oOydaromuiics, HaOpaBmuii He MeHee 60 6amIoB,
UMeeT TPaBO IOJYYHTh OIEHKY. Te, KTO TIpeTeHayeT Ha OoJjiee BBICOKHH 0aul, MpOXOJST
MPOMEXKYTOUHYIO aTTECTalMi0. MaKCUMallbHOE KOJIMYECTBO OalioB Ha MPOMEKYTOYHOU
arrectanuu — 100. Ob1ee KOMMYEeCTBO OAIITIOB 332 CEMECTP BBIYMCIISICTCS KaK MaKCUMaslbHas U3
MOJTyYEHHBIX 32 CEMECTpP ¥ Ha TPOMEKYTOUHOM aTTeCTAI[UU U BHICTABIISIETCS COTTIACHO MMPUHSATOMY
MOPSIZIKY.



8.1. Cemectp 2

Howmepa pa3znenos Bunet pabot Makcumasbroe
KOJINYECTBO 0aJIIOB
OpraHu3alioHHO-y4eOHast paboTa B Ay IMTOPUH 20
CamocrosiTenpHas pabora 10
1 KoHTponbHble paboThl IO MPAKTHKE 10
KonTponbHas paboTa no TeopeTuiecKkomMy 20
Marepuany
UTOI'O 60
[IpomexxyTouHas arrecranus 40
OOt UTOT 3a CEMECTP 100

CooTBeTcTBHE 0AJIJIOB OLCHKC

OreHKa 110 IATHOAIUILHON IIIKaJIE
Kommsectso Ganon ECTS | Dx3amen, nuddepeHunpoBaHHbII
n3 100 ’ 3auer
3a4eT
90-100 A OTJINYHO
80-89 B
75-79 C XOpOIHO 3a4TEHO
70-74 D
60-69 B YAOBIETBOPUTEIHHO
35-59 FX
034 v HEYIOBJIETBOPUTEIHHO HE 3a4TEHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O [TPOLIUECCA

VYuebuble 3aHATHS mnpoBoaircs B 4 yueOHoMm kopmyce Jonl'Y (r. [loneuk, mp.
Tearpanbubiii, 13). g npoBenenus 3aHaTuil TpeOyercs ayauTopus, 000pyAOBaHHAs MEIOBOM
WIA MapKepHOHl NOCKOH, MyJIbTHUMEIUMHBIA MPOEKTOP M 3KpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MebOenu Ui CTyAGHTOB, padouee MeCTO MpenoiaBarens, Beixo B MIHTepHeT — npoBoAHOM Wi ¢
ucnonb3oBanuem Wi-Fi.

Jlis caMOCTOSITENIbHOM pabOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
HayyHoii OMOAMOTEKM YHUBEpCUTETa U JPYTUX DIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeToIMuecKoe olecreueHre, MPeCTaBIeHHOE B y4eOHO-METOJAMYECKOM KaOWHeTe
Kageapsl o0miel u Teopernueckort ¢puznku 4 yuednslii kopryc Honl'Y (ayn.256).

OOyyaromuecs HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BAaTh  y4yeOHble MaTepuanbl 10
JTUCLUIUIMHE, pa3MelieHHble Ha miargopme Moodle IlenTpa aucTaHIMOHHOTO 00pa3oBaHMSA
OI'BOY BO «/lonI'Y». [Ipu nuzydeHnn TuCHUILUIMHBI MOTYT IPUMEHSATHCS AJIEKTPOHHOE 00yUeHHE
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  wucnonp30BaHHMEM  pecypcoB  MIaTGOpMbl  JUCTAHIIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCSI TEKYIIUMH KOHTPOJb 3HAHUKH OOYyYaloIMXCs HAa OCHOBE TECTUPOBAHUS U
MIPOBEPKHU PE3YJIbTATOB CAMOCTOSTENILHON pabOTHI.

10. PEKOMEHIAYEMAZ JIUTEPATYPA

10.1. OcHoBHas nuTEpaTypa

1. UBanune, H. II. Pa3smepnbie 3(dexkTsl B HaHOKPHUCTAUIMUECKUX MaTepuaiax
[DNeKTpOHHBIN pecypc] : ISl CTYAEHTOB, ACIIUPAHTOB, CIICHMAIM3UPYIOIIUXCS 110 HAMPABIECHUIO
noarotoBku 030402 «dpusnka» M CIENHATMCTOB B 00J1aCTH (PU3MKH KOHJICHCUPOBAHHBIX CPE]I,
TeopeTnyeckoit ¢pusuku u HanotexHonorui. / H. I1. UBanunsin, C. B. Tepexos, B. M. FOpuenko
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;  'OY BIIO "Jlomeukuil  HalMOHaNbHBIM  yHUBepcuTer"', DOU3UKO-TEXHUYECKUU
dakynsrer,Kadeapa Teoperndeckoit pusznku u HaHotexHosnorui. - Jlonenk : JlonHY, 2019. -
DJeKTPOHHBIE TEKCTOBbIE AaHHbIe (1 daiin).

2.Tepexor C. B. ®usuka HaHOOOBEKTOB: [yueOHOe mocobue] / C. B. Tepexos, B. H.
Baproxun; I'OY BIIO «lonHY» - lonenk: JlonHY, 2013. — 418 c.

3. Ilyn, Y. II. HanorexHosoruu : yde0. mocobue s CTYIASHTOB, OOYYaIOIIUXCS II0
Hanpasnenuto noarot. "Hanorexnonorun" / Y. Ilyn, ®. Oya3nc ; mep. ¢ anri. nox pen. HO. U.
['onoBuHa. - 3-e u3x. - M. : Texnocdepa, 2007. - 375 c.

4. T'yceB A. U. Hanomarepuainbl, HaHOCTPYKTYpbI, HaHOoTexHosoruu / A. U. I'yces. — U3x.
2-e. — Mocksa: ®u3matiut, 2009. — 414 c.

10.2. JlonmosiHUTENbHAS TUTEpaTypa

1. HaHOTeXHONOTHH U clielhaIbHble MaTepHalibl | yued. mocodue i CTYJEHTOB BY30B,
oOydaromuxcs 1mo HampasieHuo noarotoBku 140140 - Texu. ¢usuka / 0. I1. Connues, E. U.
[Tpsixun, C. A. Bonorkanuna, A. I1. [letkosa ; mox pen. FO. I1. Connuesa. - Cankt-IlerepOypr :
Xummzpgat, 2009. - 334, [1] c.

2. Cyznanes, U. I1. HanorexHomnorus : GU3NKO-XUMUSI HAHOKIJIACTEPOB, HAHOCTPYKTYP H
Hanomarepuainos / U. I1. Cy3nanes. - 2-e u3z. - Mocksa : URSS : JIu6poxom, 2009. - 589 c.

3. IlonmydyeHue W wuccieIOBaHUE HAHOCTPYKTYp : JaOOpaTOPHBIA MPAKTHKYM I10
HaHoTexHoJorusiM / [A. A. EBqokumos u nip.] ; mox pen. A. C. Curoa. - Mocksa : BMHOM. JIa6.
3Hanui, 2010. - 146 c.

11.  HMHOOPMAILIMOHHBLIE PECYPCHI

1. Hayunas snextponnas oudiamuoreka eLIBRARY.RU: caiit / HOb (O0O0). —
Mockga, 2000- . — URL: https://elibrary.ru (nata o6pamenus: 08.04.2026). — Pexxum gocryna: ans
aBTOPHU30B. II0JIb30BATENEH. — €KCT: dJIEKTPOHHBIMN.

2. Hayunas sjextponnasi oudiauorexka «KubepJlenunkay: caiit / Accoruarus
«OrtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (nata oOpaiieHus:
08.04.2026). — Pexxum noctyna: cBOOOIHBIN. — TeKCT: 3eKTPOHHBIM.

3. Haumonanbnass moamucka: cair / PIIHM. — Mocksa, 2020- . — URL:
https://podpiska.rcsi.science/ (mara oOpamenus: 08.04.2026). — Pexum pocrtyma: ans
aBTOpU30B.1oJIb30BaTenen JJonl Y. — TeKCT: 3eKTpOHHBIN.

4. HaumonanbHasi  3jiekTpoHHass  OuOaumorexka  (HOB): benepanbHast
rocyaapcTBeHHas MHpopmannoHHas cucrtema / MunucrepctBo Kynbrypsr P®; Poccuiickas
rocyaapcTBeHHas oubnuoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (gara obpamenus:
08.04.2026). — PexxuMm noctymna: cBOOOIHBIN. — TEKCT: JIEKTPOHHBIH.

3. Oo0pa3zoBarenbHasa miaargopma IOpaiit: caiit. — Mocksa, 2013- . — URL:
https://urait.ru/library/svobodnyy-dostup/ (mara o6pamenus: 08.04.2026). — Pexxum mnoctyma:
U3JIaHUsI CBOOOIHOTO JIOCTYTIA, A7l aBTOPU30B. MOJIb30BaTeNel. — TeKCT: 3EKTPOHHBIH.

6. JuekTpoHHas oudamoreka PI'b: pa3gen caitta / PI'b. — TekcT: anekTpoHHBIH //
Poccuiickas roCy1apCTBEHHAs o6ubnuoreka: oumanbHbINA Caur. -
https://Idiss.rsl.ru/electroniclibrary. — Pexxum pocTyma: MOUCK CBOOOJTHBINA, 3JIEKTPOHHBIE
JNIOKyMeHThI — BupTyansusiii yntansasii 3ai1 PI'b Ha reppuropuu Hb [{onl'Y.

7. JIeKTPOHHO-0nO1uoTeuHas cucrema Jlansp: caiit / OBC Jlanb. — C.-IletepOypr,

2011-.—URL: https://e.lanbook.com (nara oOpamenus: 08.04.2026). — Pexxum noctyna: u3nanus
CeTeBoii 37IeKTPOHHOUN OMOIMOTEKH, I aBTOPU30B. TTOJIb30BaTENCH. — TEKCT: SJIEKTPOHHBIMN.
8. DyekTpoHHO-0nbIuoTeuHas: cucrema Jloul'Y: caiir / ®I'BOY BO «lonl ' Y». —

Honenk, 2016- . — URL: http:/library.donnu.ru/ (mata oopamenus: 08.04.2026). — Pexum
JIOCTYTIA: CBOOOIHBIN. — TEKCT: 371E€KTPOHHBIN.
0. DyiekTPpOHHBIN KaTajor Hayunoit OuGmmoreku [onl'Y: pasgen caiita / Hb

Houl'Y. — Texkcr: anextponnsiii // DbC Jlonl'Y: caiit. — URL: http://library.donnu.ru/catalog/
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(nata obpamenus: 08.04.2026). — Pexxum qoctyna: MouMcK CBOOOIHBIH, 2JIEKTPOHHBIE IOKYMEHTbI
— s monb3oBareneit Joul'VY.

10.  Daexrponnsiii apxus JouI'Y: paznen caiita/ Hb Jlonl'Y. — Tekct: anekTpoHHBIN
/I OBC HonI'Y: caiit. — URL: http://repo.donnu.ru/ (mara obpamenus: 08.04.2026). — Pexxum

JOCTyTIa: CBOOOTHBIH.

12. I[TPOIT'PAMMHOE OBECITEYEHUE

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