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-JJIEKTPOHHASI MUKPOCKOIIHSI

YKpynHeHHas IpyIia HanpaBlIeHUI 28.00.00 HaHOTEXHOJIOrHM ¥ HAHOMATEPHAIIBI
TIOJITOTOBKH

I[Iporpamma Beiciero oopa3zoBaHus IIporpamma GakanaBpuaTa

HanpasiieHue noAroToBKH 28.03.03 Hanomarepuainsl

[Ipodpuis moaroToBKU Hanomarepuanb

Kpamupuxanus Bakanasp

®opma o0ydeHHs Ounas

Pa6oyast mporpamma aganTupoBaHa sl JIHLY
C OrpaHUYE€HHBIMUA BO3MOXKHOCTSIMH 3/I0POBBS U HHBAIHUIOB

Jonenx 2024



PaGouas mporpamMma JUCIHILIMHBL «JJIEKTPOHHAS MHKPOCKOIHS JUIi obygaromuxcs
no wampasienmio noxroropku  28.03.03  Hamomarepuaisl (Tlpo¢wne  MOArOTOBKH:
Hamomarepuanbl), COCTaBieHa Ha  OCHOoBaHMH  (elEparbHOTO  rOCYIapCTBEHHOIO
06pa3oBaTeNbHOTO CTAHAApTa BhiCHIEro oOpasopanks — OakanaBpuar IO HANPABICHHIO
noxrorTosku 28.03.03 Hanomarepuasl, yTBEpXKICHHOrO NpUKa3oM Muuucrepcrsa obpaszoBaHus
u Hayku Poccuiickoit ®enepanuu ot 22 centsops 2017 r. Ne 968 (c m3m. u jomn.), [lopsnka
OpraHM3allid M OCYIIECTBICHHS 00pa3oBaTeNbHOH JEATENBHOCTH IIO 00pa3oBaTeIbHbIM
nmporpaMMaM BEICIIEro 0Gpa3oBaHHs — MPOrpaMMaM GakanaBpuara, pOrpaMMam CreIHaiiTeTa,
[POrpaMMaM MarucTparypbl, YTBCPKACHHOIO MPHKA30M MusnucTepcTBa HAyKM U BBICIIErO
o6pazosanus Poccuiickoit ®enepamun ot 06 ampess 2021 r. Ne 245 (c u3M. H JOIL), B
COOTBETCTBHH C YUeOHBIM IUIAHOM, YTBEP)KICHHBIM YUCHBIM COBETOM ®I'BOY BO «JlonI'Y»
Juist Habopa 2024 roja.

Pa3paboT4uk:

3aB.Kaepoif TeopeTHYECKOH PU3NKH

¥ HAHOTEXHOJIOTHH,

JOKT. hu3.-MaT. HAYK,mpod. A.T. Ilerpenxo

PaGowas mporpaMma ono6peHa Ha 3acelaHMM Ka(eapbl TEOPETHUECKOH Gusuku u

HAHOTEXHOJIOTHiA.
IIpotoxon ot 26.03.2024 . Ne 16

3aseyromuii kKadeapoi A.T. Ilerpenko
COT'JJACOBAHO:

Jlexan (pM3UKO-TEXHHYECKOTO (aKyibTeTa // C.A. ®omenko
28.03.2024 r. '

Yue6HO-MeTo/YecKas KOMUCCHS (PH3HKO-TEXHAYECKOTO ¢akynbTera,
ITpotokoun ot 27.03.2024 r. Ne 2
[pencenarens / B. H. Korenko

PyKoBOHTEb OCHOBHOM npoecCHOHATBHON
o6pa3oBaTeIbHOM MPOrpaMMBI,

1-p (u3.-mar. Hayk, mpod.

26.03.2024 r.

/i

AT Ilerpenko
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1. MECTO JUCLIMIIINHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpeboBaHus K npenBapuTEIbHON NOATOTOBKE O0yYarOUIUXCs, IPEALIECTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBAECTCS U3yUEHHE JAHHOM:

JTMCLUUIUIMHBL TIporpamMMmbl OakanaBpuaTta: MaTeMaTHUeCKui aHanu3, AHaIWTHYeCKas
reoMeTpusi U JMHeHHas anredpa, MexaHuka M MoJeKyJsipHas ¢u3uka, Merolpl aHalu3a U
KOHTPOJISI HAHOCTPYKTYPUPOBAaHHBIX MaTEPUAJIOB U CUCTEM.

1.2. JlucuuiuimHbl, KypcoBble pabOThl U NPAKTUKHU, JUIsI KOTOPBIX OCBOEHHE JaHHOMH
JUCLIUTUTMHBI HE00XO0AUMO KaK MpeIIeCTBYOIEE!

Marepuansl 1 METOAbI HAHOTEXHOJIOTUH, MoaenupoBaHHe MHUKPO U HAHOCTPYKTYP,
[Tpon3BoCTBEHHAsI IPAKTUKA: MPAKTUKA 110 MOIYYEHUIO MPO(PECCHOHATBHBIX YMEHHH U OIBITA
npo¢eCcCHOHATILHOM 1eATEIbHOCTH.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaumenoBanue nokasarerns 3HavYeHHE MOKa3aTess
Ha3Banue oO6pazoBaTenbHON MTPOrpaMMBbl 28.03.03 Hanomarepuansi (IIpoduis
noarotoBku: Hanomarepuasnr)
[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.5.M3.17 DnekTpoHHass MUKPOCKOITHS
y4€OHBIM TIJIAHOM
Yacth 00pa3oBaTeNbHOM MPOrpaMMbl bazoBas yacth
KonuuectBo 3a4eTHBIX €MUHUL / BCETO 4acoB 4144

2.2. Pacnpenenenue 4acoB 1o popmam u nepuoaam o0y4eHus

OO0111€€ KOJIMYECTBO YaCOB
o
o & CaMOCTOS-
dopma g 3 o
S JeKnu- | mabopa- | MpakTU- | TEIbHOMN dopma
o0yueHus 2 2 BCEro
5 OHHBIX | TOPHBIX | YeCKHX | paboThHI + KOHTPOJIS
KOHTPOJIb
Ounas 3 6 16 48 80 144 DK3aMeH

3. HEJN JUCHUTIJIMHBI

VYrany6iieHHass MOArOTOBKa B 00JacTH (PU3MUECKUX OCHOB MeToja Ju(pakiuuu
AJIEKTPOHOB ISl UCCIIEI0BAHUSI CTPYKTYPbl HAHOCTPYKTYPHUPOBAHHBIX MAaTEPHAIOB.

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

Komnerenmumn WNHaukatopsl Pe3ynbTarsl o0yueHus
OIIK-1. OIIK-1.47. OIIK-1.47.1. 3naet oOmye MPUHITUATIBI
CriocobeH pemiatb Hcnonp3yer TU(PaKIUKU 3JIEKTPOHOB Ha MaTepHaiax u
3a1a4n 3HAHUS TPUHIUIIOB | BO3SMOXKHOCTH MCIIOJIb30BaHUS €€ JIIsl aHaIn3a
npodecCHOHATBHON | JU(paKIuu CTPYKTYpbl HAHOMaTEpUaJOB
JEATEIbHOCTH AJIEKTPOHOB st | OIIK-1.47.2. Ymeer momy4ats 00pa3ibl ISt
Ha OCHOBE OINpeeIeHus AIIEKTPOHOMUKPOCKOIUYECKOTO U
IIPUMEHEHHUS ($a30BOro cocrama | JEKTPOHOTpapUUECKOro aHAIN30B
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€CTECTBEHHOHAYYHBIX
nu

0OIIENHKEHEPHBIX
3HAHUI,

METO/I0B
MAaTEMaATHUYCCKOT' O
aHanmuza u
MOJEIUPOBAHUS

MaTepHuaoB OIIK-1.47.3. Bnaneetr MeTogaMu OmpeIeIeHUS
KaueCTBEHHOTO ()a30BOTr0 COCTaBa MaTEPUAJIOB 11O
AJICKTPOHHON AU(PPAKIIMOHHON KapTHHE
OIIK-1.48. OIIK-1.48.1. 3naet pakTOPHI, BAHUSIONINE HA
[TpumeHnser TOYHOCTh CTPYKTYPHOT'O aHAJIM3a

METOAbI aHAJIN3a
MaTepHaoB 10
AIEKTPOHHOU
KapTHUHE

OIIK-1.48.2. Ymeer ompenenirs KauyeCTBEHHBIN

TU(PPaKINOHHON KapTHHE
OIIK-1.48.3. Bmangeer HaBbIKAMU TMPOBEICHUS
aHaJIM3a MaTEPHUAJIOB 10 JIEKTPOHHON KapTHHE

o. I[TPOT'PAMMA JJTUCLHUITJINMHBI

HasBanue temnl

Kpartkoe coneprkanue TeMbl (BOIPOCHI TEMBI)

Paznen 1. MeToibl 3I€KTPOHHO-
MHKPOCKOIHUYECKOTO UCCIICIOBAHUS

OCHOBEI SHGKTpOHHOﬁ OIITHUKH.

IIpenmer cneukypca. Mceropus 2I€KTPOHHOU
MHUKPOCKOIIMM. B3aumonencTBue 3JIEKTPOHOB €
BEIIECTBOM. 3aJauu U OCOOCHHOCTH AJIEKTPOHHOMN
MHUKPOCKOIIHH.

OCHOBHBIE TIOHATHS: ONTHYECKAs CUJIA JIMH3BI,
¢doxycHoe paccTosHue, [lapakcuanbHble MyyYKH,
CTUTMaTH4YecKue n300pakeHus U ApyTrue.
JIBH)KEHHE TIEKTPOHOB B DJIEKTPUYECKUX U
MarHUTHBIX MOJISX. 3aKOH IPEIOMIICHUS
AJIEKTPOHOB B AIEKTPUUYECKOM I10JI€. AHAJIOTUS U
pa3HMIIA MEKY CBETOBOM U DIIEKTPOHHOU
ONTHUKON. DIEKTPUUECKNE U MATHUTHBIE
AJIEKTPOHHBIE JIMH3BL. ONITHUECKHE
XapaKTEPUCTUKHA MATHUTHBIX JIEKTPOHHBIX JIMH3.
Abeppaliuy 3J1eKTPOHHBIX JIMH3.

OnekTpoHorpadus

MOHO- u

MOJIMKPUCTAIUIMYCCKUX O0OBEKTOB.

OnektpoHorpadus. 'eomerpus nudpakuroHHON
KapTuHbl. YpaBHeHus Jlays. YpaBuenus Bynbda-
bpera. [Ipumenenne oOpaTHOM pelIeTKy U
MIOCTPOECHUH DBallbia JUIsl HHTEPIPETauU
TOYEUYHBIX U KOJIBLIEBBIX 3JIEKTpOHOTpaMM. Pacuer
KOJIBLIEBBIX JIEKTpOHOrpamMm. OmpenencHue
MEXKIIJIOCKOCTHBIX PACCTOSHUM KPUCTAILJIOB,
WHJEKCUPOBAHHUs DJIEKTPOHOIPaMM; ONPEIEICHUE
[IapaMeTPOB KPUCTAIIINYECKHUX PEIIETOK.
ITony4yeHnue U MHACKCUPOBAHUS TOUECYHBIX
aNeKTpoHOrpaMM. OnpeesieHne OpueHTaluH
MOHOKPHUCTAJUINYECKUX IIIEHOK. MeTo bl
YTOUHEHHSI OPUEHTALIUN KPUCTAILIOB.
VccnenoBanue CTPYKTYpbl aMOP(HBIX BEIIECTB.

Ocob6enHoctn AUGPAKIMOHHON KapTHHBI

B DJICKTPOHHLIX JIy4aX.

Judpaxuus s ABOWHUKOB. J[BoliHas
mudpakuus. Jluann Kukyuu. Kaptuss! myapa.

MeTtoanl

AIIEKTPOHHO-

MHKPOCKOIINYCCKOTO UCCIICIOBAaHU.

KocBeHHbII METO/: PETUINKH, OTTEHEHUS PEIUIHK.
[TonmynpsiMOM METOX: PEIVIMKU C BKIFOYEHUSAMU.
[Tpsimoii MeTOI: TOHKHE MJICHKU U (OJIbIH.

OCHOBHEBIE

napameTpsl

OJICKTPOHHO-

MHUKPOCKOITIUYECKOT0 H300paKEeHUSI.

KonTpact B u300paxeHnn KpUCTALITHIECKIX
00BEKTOB.

¢da3oBbIil cocTaB MaTepUaIoB IO 3JIEKTPOHHOM
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Kunematnueckas
TU(PPaKIHOHHOTO KOHTPACTA.

TEOPHSI

OCHOBHBIE TTOJIOKEHUSI TEOPUU. AMIUIUTY/1a
ny4el, TudparupoBaHHBIX OT COBEPIICHHOTO
Kkpuctaia. U3ru6Hpie KOHTYPbl SKCTUHKIINU.
KoHTypbI TONIIUHBI SKCTUHKIIUU. AMIUTUTYIHAS
¢dazoBas quarpamMma. AMITTUTYIa JTydeH,
Tu(GparupoBaHHBIX OT HECOBEPIICHHOTO
KpUCTaJlIa.

Paznen 2. IlepcriekTuBbI pa3BUTHS
METO/1a AIMEKTPOHHO-
MHUKPOCKOIIUYECKOTO HCCIETOBAHUS

W3ydyeHne AHUCIOKAIIMOHHON CTPYKTYpBI
KpucTaJia.

Oco0eHHOCTH KOHTpAacTa B U300pakeHU!
nuciokanuit. Onpenenenue BekTopa broprepca
JUCIIOKAIMi, 3HAaKa AUCIOKAIMI U UX IJIOTHOCTH

AHanu3 1eeKTOB yIaKoBKH.

OCO0EHHOCTH KOHTpAcTa B H300paKEHUH
nedexToB yrnakoBku. OnpeieneHne SHepruu
nedeKTa yImakoBKH.

JuHamudeckast Teopusi TUGPaKIIUOHHOTO
KOHTpAcTa.

OcHOBHBIE TIOJIOKEHUS JUHAMUYECKON Teopun
JapBuHa. AMIUIMTYZ1a BOJIH, KOTOPBIE PACCESHBI
OECKOHEUYHBIM INIOCKUM CJIOEM BELIECTBA.
3aBUCUMOCTb aMIUIUTYIbI OT TOJIIIHUHBI
KpUCTaJUIA. Y4YeT MHOTOKPAaTHBIX OTPAKEHUN
AQTOMHBIMH INIOCKOCTSIMH.

IlepcnexTuBsl pa3sBUTUA
3EKTPOHHO-MUKPOCKOIIMYECKOT O
UCCIICOBAHMS.

METOJa

Hosbie obnactu mnpumenenus I[19C. Ilpsmbie
U300pakeHUsl  KPUCTAIMYECKOM  CTPYKTYpbI
(pazoBerii  koHTpact). BeicokoBonbTHas I[19C.
I[19C B cxomsmemes mnyuke. I[I9C Bbicokoro

paspemenusi. Kpuo II9C. Tpexmepnas 3D
Temorpagus.

OIEeKTPOHHO-30H10BbIE metoabl | PacTpoBasi anekTpoHHass Mukpockonus (POM).

HCCIIEIOBAHMS. ITonyuenue U300paKeHUH. KauectBo
n300pakeHN W paspemaromnias CrnocoOHOCTb.
®opmupoBanue koHtpacta. [Ipumenenne POC B
MaTepHaJIOBEICHUH. PenTrenoBckuii
MuKpoaHanu3atop. CkKaHUPYIOIIMA TYHHEJIbHbII
MHUKpOCKOI. OrKe-3NIeKTPOHHAsE MHUKPOCKONHUSA U
CHEKTPOCKOITHSI. Hudpaxrus MEJIJICHHBIX
HJIEKTPOHOB.

6. CTPYKTYPA U COAEPXXAHUME JUCHUITJINHBI
6.1. ®dopma oOyueHust — O4Has1, Kypc — 3, ceMecTp — 6
HanmenoBanus pa3zaennos u teM Kosriectso Hacos
Jleku. | Jla6op. | Ilpakr. | CPC+K | Bceero

Pasmen 1. MeToabl 3JIeKTPOHHO- 12 36 60 108

MHUKPOCKOIUYECKOT0 HCCIEIOBAHUS

OCHOBBI 2JIEKTPOHHOMN ONTHKH. 2 6 10 18

DnekTpoHorpadusi MOHO- U 2 6 10 18

HOJMKPUCTAIUTMYECKIX OOBEKTOB.

OcoOeHHOCTH AU(PAKIIMOHHON KapTUHBI B 2 6 10 18




AIEKTPOHHBIX JIydax.

MeToap! 3JeKTPOHHO-MUKPOCKOITHYECKOTO 2 6 10 18

UCCIIC/IOBaHHSI.

OcHOBHBIE TTApaMETPHI JIEKTPOHHO- 2 6 10 18

MHUKPOCKOIIMYECKOTO H300PaKCHHUSI.

Kunematudeckas teopusi 1uppakiimoOHHOTO 2 6 10 18

KOHTpACTa.

Paznen 2. IlepcrieKTUBBI pa3BUTHS METOA 4 12 20 36

AIIEKTPOHHO-MUKPOCKOITUIECKOTO

UCCIICIOBAHMSI

N3yuyenue  NHMCIOKALIMOHHOM  CTPYKTYpBI 1 2 4 7

KpHUCTaJIA.

Ananu3 1eeKTOB YIaKOBKH. 1 2 4 7

Junamuueckas Teopust Tu(HPaKIIMOHHOTO 1 2 4 7

KOHTpACTa.

[TepcneKTHBBI pa3BUTHS METO/1A DJIEKTPOHHO- 0,5 3 4 7,5

MUKPOCKOITMYECKOTO HCCIICTOBAHUSI.

DJIEKTPOHHO-30H/I0BbIC METOIBI 0,5 3 4 7,5

WCCJICTTOBAHMSI.

NTOI'O ITO KOMITOHEHTY OIIOII 16 48 80 144
7. OLIEHOYHBIE MATEPUAJIBI (CPEACTBA) JIJISI TEKYIIEI'O KOHTPOJIA

7.1.

YCIEBAEMOCTH, IIPOMEXYTOYHON ATTECTALIMU

KoHTposbHbIE BOIIPOCHI

Pazgen 1

1.

2.

6.
7.

8.
Pa3
9.
10.
11.
12.

13.
14.

15.

Hcropus 31eKTpOHHOM MHUKPOCKONHMM. B3anMOIENCTBHE DIIEKTPOHOB C BELIECTBOM.
3amaun 1 0COOEHHOCTHU AIEKTPOHHON MUKPOCKOITHH.

JIBU>KEHHE AJIEKTPOHOB B 3JIEKTPUYECKMX U MATHUTHBIX MOJISIX. 3aKOH MPEIOMIICHUS
JJIEKTPOHOB B DJIEKTPUUYECKOM TMOJ€. AHAJIOTUS M Ppa3sHHUIA MEXAY CBETOBOM U
3JIEKTPOHHOU ONTHKOM.

ONEKTPUYECKUE W MarHUTHBIE IEKTPOHHBIE JIMH3BL. ONTHYECKHE XapaKTEPUCTUKU
MarHMTHBIX IEKTPOHHBIX JIUH3. AOeppaliuy ANEKTPOHHBIX JIUH3.

OnexktpoHorpadus. ['eomerpus nudpakuMoHHON KapTuHbL. YpaBHeHus Jlays.
VYpasuenus Bynbga-bpera.

[IpumeHeHne OOpaTHOM peleTKH W IMOCTPOeHHH OBanblia Ui HHTEpIpeTaluu
TOYEYHBIX U KOJIBIIEBBIX JJIEKTPOHOIPAMM.

Pacuer KOIbLEBBIX DIIEKTPOHOTPAMM.

OnpeneneHne  MEXIUIOCKOCTHBIX — PAaCCTOSIHUM — KPHUCTAJUIOB, MHJEKCHUPOBAHUS
9JIEKTPOHOIPAMM; OIIPEJEIICHUE apaMEeTPOB KPUCTAIUIMYECKUX PELIETOK.
[Tonyyenne u MHAEKCUPOBAHUS TOYEUHBIX dJEKTPOHOTPaAMM.

nen 2

OnpeneneHne OPHUEHTAIMM MOHOKPUCTANIMYECKHUX IUIEHOK. METoIbl yTOYHEHHS
OpUEHTALIMM KPUCTAILIIOB.

HccnenoBanue cTpyKTypbl aMOpP(HBIX BEIIECTB.

Judpakius s 1BOWHUKOB. J{BoitHas nudpakius.

JInanm Kukyun. Kaptusel myapa.

KocBeHHBIN METOI: PETNINKH, OTTEHEHUS PEIUIHK.

[TonynpsiMolt METOJ: PEIUIMKHA C BKJIIOYECHHSAMU. [IpsAMON METOI: TOHKHE IUICHKH U
¢donbru.

KonTpact B n3006paxeHnn KpucTalIM4ecKiuX 00bEKTOB.



16.

17.

7.2.

7

AMIuiTyna ayded, mudpardpoBaHHBIX OT COBEPIICHHOTO Kpuctaimia. M3ruOHbie
KOHTYPbI SKCTUHKIHUH. KOHTypBI TOJIIWUHBI DKCTUHKIUH.

AmruntyaHas QazoBas AuarpaMma. AMIUIUTYJa Jydel, AudparupoBaHHBIX OT
HECOBEPUIEHHOI'0 KpUCTaJlia.

Tewmbl 1abopaTOpHBIX PAOOT:
W3yueHue mocTpoeHUs U PeXKUMOB paOOThI JICKTPOHHOT'O MUKPOCKOIIA.
KannbpoBka 371eKTPOHHOIO MUKPOCKOIIA.
W3roTosieHre 00pa3ioB sl SJIEKTPOHOTpahUIECKUX aHAIN3a

Omnpenenenre KpUCTAUIMYECKOW CTPYKTYphl M (ha30BOTO IMOJMKPUCTAIITMNYECKUX
IIJIEHOK.

WHpekcupoBaHUWE  TOYEUHBIX  AJIEKTpOHOrpamMm. M3yuenwme Mopdoioruu u
OPUEHTALIMOHHOW CBA3H 3MUTAKCHAIBHBIX IUICHOK.

W3roroBiieHE U UCCIIEIOBAHUS PEIUIUK U METALTUIECKUX (oJIbr
DnexTpoHHO-(PpakTorpaduIeCKii aHATN3 U3JIOMOB.

N3ydeHne  METOIWUKH  JJIGKTPOHHO  MHUKPOCKOIMYECKUX  TEMHOIIOJBHBIX
HCCIIEJOBaHUII.

W3yueHne KOHCTPYKIMHM ¢ TPUHIUIA JCUCTBUS PACTPOBOTO  AJICKTPOHHOTO
MHUKPOCKOITa

KonTtponbHast paboTa 1o HpOBEpKE TEOPETUYECKUX 3HAHMM — IO BCEM TEMaM, C
UCIOJIb30BAaHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIIPOCOB.

7.3.

O0paser cosepkaHusl IK3aMEHAILIMOHHOTO Onsera
JloHenKnii rocyJapCTBEHHbIM YHUBEPCUTET
du3HuKo-TEXHUUECKUI (PpaKkynbTeT
Kadenpa teopernueckoii PU3UKN 1 HAHOTEXHOJIOTHIT

[Tporpamma Beicuiero oopazoBanusi  IIporpamma GaxanaBpuata

Hanpasnenue noarotoBku 28.03.03 Hanomarepuasl
[Ipoduns moaATOTOBKH Hanomatepuanst

®opma o0yueHus Ounas

Cemectp [ecrou

Jucuuninza DJNEeKTpOHHAsT MUKPOCKOITHUS

Dk3aMeHarmoHHbIA OmieT Ne 1

1. 3aBHCHUMOCTH aMIUIUTYJBI OT TOJIIMHBI KpPHUCTaIa. YUYET MHOTOKPATHBIX OTPaKEHHN
ATOMHBIMH TJIOCKOCTSIMH.

2. KonTtpact B n300pakeHHN KPUCTALTHUECKUX OOBEKTOB.

3. Hossie obnactu npumenenus [19C.

YTBepk/IeHO Ha 3acelaHuM Kadeaphl TEOPETHUECKON (PU3NKKU M HAHOTEXHOJOTHM, MPOTOKOI Ne

_or

202 .

3aBeayromuit kadeapoit

OK3aMeHaTop

B cnyuae BeneHus ydeOHOro mpoliecca ¢ HCHOJIb30BaHHEM 3JIEKTPOHHOTO OOy4YeHMS U
JUCTAaHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHM, colep)kaHue Ousaera MOKET OTJIMYaThCS OT
IIPUBEIEHHOTO.



8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT ObYHAIOHIUECA

OOmiast orleHKa 3HAHUKM O0yYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs no 100-0ammpHON
HIKajle MCXOJd M3 MakCHMMyMa, NpHBEIEHHOro B Talnuue Huke. OpraHu3almoOHHO-ydeOHas
paboTa B ayAMTOpPUM OLICHMBAETCS HAa OCHOBE TAKMX KPUTEPHUEB KaK MOCEIIAEMOCTb 3aHITH,
CBOEBPEMEHHOE U KaueCTBEHHOE BBIMOJIHEHUE [OMAIIHUX 3a/JlaHHi, aKTUBHOCTb BO BpEMs
NPOBEICHUS JICKIIMOHHBIX M NPAKTUYECKUX 3aHATHHA (ydacTHe B OOCYXJCHUH TEKYIEro Hu
IpOiiIeHHOr0 MaTepuaia, peleHue 3a1ay U T.11.).

8.1. Cemectp6

Howmepa pazgenos Buasl pabot Maxcimarbaoe
KOJIMYECTBO 0aJsIOB
OpranuzannoHHo-y4eOHast paboTa B ayAUTOPHH 20
CamocTosTenpHas padora 10
1-2 JlaGoparopHbie pabOThI 20
KonTponbHas paboTa Mo TeOpeTHIeCKOMY 10
MaTepuainy
NTOI'O 60
DK3aMeH 40
OO01muii UTOT 3a CEMECTp 100

CooTtBeTrcTBYE 0AJLIOB OLIEHKE

Kon4ecTBo GalIon O1teHKa 110 IITHOAJUILHOM IIKajIe
s 100 ECTS | Dxzamen, nudpdepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIIOBJICTBOPUTEIILHO 3aTCHO
60-69 E 3a4TEHO
35-99 FX HEYJIOBJICTBOPUTEIHHO HE 3a9TCHO
0-34 F HE 3aYTEHO

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLIECCA JIA JINL C
OI'PAHMYEHHBLIMU BO3MOXHOCTAMU 310POBbBA 1 MTHBAJIMJIOB

B xoze peanu3anuy QUCHHUILTAHBI HCIIOIB3YIOTCS CIICTYIOIINE TOTIOTHUTEILHBIC METOIBI
00y4YeHHs1, TEKYIIEro KOHTPOIISl YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui 00YJaroIuXcs B
3aBUCUMOCTH OT UX MHANBHUIYaTEHBIX OCOOCHHOCTEH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

- JeKIUU  O(QOPMIISIOTCS B BHJE OJCKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C
MOMOIIHI0 KOMIIBIOTEPA CO CIEUATU3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICUeHUEM;

- JUIS  BBITIOJHCHWS ~ 3aJlaHus  TpU  HEOOXOJMMOCTH  IPEIAOCTABISICTCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaK)KE€ UCTIOIB30BaHUE COOCTBEHHBIX YBETUYHBAIOIINX
YCTPONCTB;

- MMCEMEHHBIE 33aJJaHusT OPOPMIISIOTCS YBEIUYSCHHBIM HIPUDTOM.

2) IUTSL TIIYXHUX ¥ CI1a00CITBIIIAIINX
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— JeKIHU 0(OPMIIIFOTCS B BUAE SJICKTPOHHOTO TOKYMEHTA;

— MUCHMEHHBIE 3aJ[aHUs BBIITOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOHN (popMe;

— 9K3aMEH NPOBOAWUTCS B MHUCBMEHHOW (opMe Ha KOMIBIOTEpE; BO3MOXKHO
npoBeieHue B (hopMe TeCTUPOBAHMUS.

3) IS JIUIL C HapyIICHUSIMH OTIOPHO-/IBUTAaTENILHOTO anapara:

— ek  OQOpMIISIIOTCS B BHUJAE OJCKTPOHHOTO JIOKYMEHTa, JIOCTYIHOTO C
IIOMOIIBIO KOMITBIOTEPA CO CIIEHATHN3HPOBaHHBIM IPOTPAMMHBIM 00€CIICUCHHEM;

— MUCHMEHHBIE 3a[aHUs BHIITOJIHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMEH U 3a4€T MPOBOJSATCS B YCTHOU (hOpMeE MM BBIOIHSIOTCS B MMUCHMEHHOM
dbopMe Ha KOMIThIOTEDE.

[Ipy HEoOXOOMMOCTH NpPEAyCMaTPUBAETCS YBEIMYCHHUE BPEMEHU [UI IOJTOTOBKH
OTBETA.

[lpouexypa mpoBeAeHUS  NPOMEXKYTOUHOW  aTTECTAllMM  JUIS  OOYYaroIIuXcCs
YCTAQHABJIMBACTCS C Y4Y€TOM WX HMHIMBUAYAJIBHBIX TICUXO(U3UYECKHX OCOOEHHOCTEH.
[TpoMesxyTouHast aTTECTAaLUsI MOKET IPOBOAMUTHCS B HECKOJIBKO ITAIIOB.

[IpoBenenne mpoueAypbl OIEHHBAHUS PE3YJIbTaTOB OOYYEHHS JIOMYCKAeTCs C
UCIIOJIb30BAHUEM JIMCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHH.

ObecneunBaercs A0CTyN K WHPOPMAIMOHHBIM U OMOIHOTrpadMuecKuM pecypcam B CETH
WurtepHer s kaxzaoro oOywaromerocs B (opMmax, aJalTUPOBAHHBIX K OTPaHUYCHUSM HX
3JI0POBBSI ¥ BOCTIPHSITHS HHPOPMALIUH:

1) JUTSL CHEMBIX U CIIA00BUIALINX

— B IIEYaTHOHN (pOpME yBETUYECHHBIM MIPUPTOM;

— B ()OpMe 3JIEKTPOHHOTO JOKYMEHTA;

2) TS TIIYXHUX M CI1a00CIBIIIAIINX

— B TIe4aTHOU (opMme;

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

3) JUIs1 00yYaroIuXcs ¢ HapyLIEHUSIMU OIIOPHO-/IBUTaTEIbHOTO alapara:

— B Ie4aTHOM dopme;

— B (hopMe 3IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YUEBHOI'O ITPOLECCA

VY4eOHble 3aHsATUS mpoBoAsaTcss B 4 yueOHOM kopmyce Jlonl'Y (r. [Joneux, mp.
Tearpanbubiii, 13). Jlng mnpoBeneHus J1abOpaTOPHBIX 3aHATUN TpeOyeTcs ayauTopHs,
0o0opy/soBaHHAs MEJOBOM WJIM MapKEpHOW JIOCKOW, MYJIbTUMEIUIHBIA MPOEKTOp M 3KpaH,
HOYTOYK, KOMIUIEKT yueOHOI MeOenu JUIsl CTYACHTOB, paboyee MECTO IMpernoiaBaTelis, BbIXO/] B
WHTepHeT — MPOBOHOM WK ¢ Ucoib3oBaHreM Wi-Fi.

Jlis caMOCTOATENbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONMOTEYHBIX 0a3 JAHHBIX,
y4eOHO-METOIMUecKoe OOecreyeHne, NpPEeACTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOuHeTe
Kadenpsl TeoOpeTHUecKOoi PU3NKHU U HAHOTEXHOJIOTHH (ay1.256).

OOyuaronyecss HUMEIOT BO3MOXHOCTh  HCIIOJIB30BaTh y4eOHBbIE MaTepualbl 10
JTUCIIUATIIINHE, pa3MenieHHble Ha tiatdopme Moodle IlenTpa aucTaHIIMOHHOTO OOpa3oBaHUS
OI'bOY BO «loul'Y». IIpn u3ydeHun TUCHMIUIMHBI PUMEHSIOTCS 3JIEKTPOHHOE O0y4YeHHe U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

C  ucmonp30BaHMEM  pecypcoB  IUIAaT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCSl TEKYLIMH KOHTPOJb 3HAHUH OO0y4aroUmMxcs Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKH PE3YIbTaTOB CAMOCTOATEIbHOM paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas quTepaTypa
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; TOY BIIO "JloHenkwii HAIMOHAIBbHBINA YHUBEPCHUTET", DUZUKO-TEXHUUECKHUH (PaKyIbTET
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rocynapcTBeHHas oubnnoreka. — MockBa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
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13.  IIPOTPAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (koprnoparusnast nunien3us Joal'Y Ne 46484614)

2. Microsoft Office (kopmopatuBHas junensus o'y Ne 46472919)

3. Microsoft Visual Studio (sunensust nporpammsl Dream Spark 1t BBICIINX y4eOHBIX
3aBEICHUI)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensuu GPL, Apache,
BSD a5 ¢cBOGOHOTO MPOTPAMMHOT0 00CCTICUCHHMS ).



