IOy BIO «TIOHEIKWI HAIIMOHAJIbHBIN YHUBEPCUTET»
®N3UKO - TEXHUYECKHUMA ®AKYJIBTET

Kadenpa Teopetnueckoii GU3NKUA U HAHOTEXHONOTHIA

ol AHAA Y
O \:0‘3 HVE b0, CON

N, Y
& WANb K, Yny %
\\ L7y "*o X

BEPKJIAIO:
PEKTOP 110 HAyYHO-METOJHUECKOM
pabore

{/i,ﬂ/ E.W. Cxada
ampenss 2020 .

PABOYASI IPOTPAMMA YYEBHOM AMCIUTLIAHBI

OJNEKTPOHHAS MUKPOCKOIIHS

Hanpasnerue noaroToKu: 28.03.03 Hanomarepuais

ITpodus moaroToBKy:

O6pa3oBatebHas Mporpamma: OakanaBpuar
aKaJieMuyecKuii 6akanasp

KBanuduxarms:

®opma 0bydeHwus: 0YHAas, OYHO-3a0YHAasl, 3a0YHas

Jlonenk 2020



IIporpaMma y4eOHOM IUCHHIUIMHBI «OJNEKTPOHHAS MHKPOCKOIHMS» COCTaBIE€HA Ha
OCHOBaHMH ['OCymapcTBEHHOTO 00pa30BaTENBbHOTO CTaHJApTa BBHICIIETO IPO(ECCHOHATBHOTQ,
obpazopanus (I'OC BIIO) onenxkoit Haponuoii Pecrry6muxu (JIHP) mo HampasiieHuio moAroToBKH
28.03.03 Hanomarepuaisl, yTBEpKIEHHOrO NpHka3oM MunmcTepeTBa oOpasoBanus u Hayku J[HP
ot 28 centsadps 2016 r. Ne 987; Iopsiika opraHu3auu y4eGHOro Iporecca B 00pa3oBaTebHBIX
OpraHM3aIUsx Beicmiero mpodeccrHoHansHoro obpasosanus Jomenxoir Hapommoii Pecry6muxu,
YTBEpXIEHHOTO TpHKa3oM MunucTepcrBa obpasoBanus u Hayku JIHP Ne 1171 ot «10» HosOpst
2017 r; yuebmoro TmIaHa H  OCHOBHOH  00pa3oBATENbHOH NPOrpaMMbl  BBICHICTO
npodeccHoHanbHOr0  00pa3oBaHus HampasneHus noxarotoBku 28.03.03 Hanomarepmaisi,
paspabortannsix B 'OY BIIO «JloHenkwuii HanMOHATBHEIH YHUBEPCHTETY.

PazpaboTrumk:
ITpodeccop xapempsr ,
TEOPETHYECKOH (DH3UKU ¥ HAHOTEXHONIOT Ui H.II. ViBanuisa

IIporpamma y4eOHON MMCIMIUIHHBI YTBEpXKJEHA HA 3aceaHMH Kadeapbl TEOpeTHYECKOM
(U3UKH ¥ HAHOTEXHOJIOT Ui
ITporoxon Nel5 ot «02» anpemnst 2020 r.
’3ane11yromnﬁ Kaenpoi

J

B.H.Baproxun

ITporpamma yueOHOM IHCIMIUTMHBI 000peHa y4eOHO-METOMYECKONH KOMHUCCHEH (U3UKO-
TEXHHYECKOTO (haKyIbTeTa
I[Ipotoxon Ne 5 ot «15» ampenst 2020 .

IIpencenarens yqeOHO-METOIUUECKON /
' B

KOMHUCCHH (paKkyabTeTa P .H.Korenko
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1.  OBJIACTb IPUMEHEHUSA U MECTO JUCIUIIVIMHBI B YYEBHOM ITPOLHECCE

«DJIEKTpOHHAsA MUKPOCKOIIHS» ABJIACTCS JUCLUILINHOM 0a3oBoii 4acTH
[Tpodeccuonansuoro bioka no Hanpasnenuto noarorosku 28.03.03 Hanomarepuansl.
JUia u3ydeHus JaHHOM ydeOHOM JUCLMIUIMHBI HEOOXOAMMBI 3HAHMS, YMEHUS M HaBBIKH,
chopMHpOBaHHBIE B TMpolecce H3ydeHHst npenmMeToB «OCHOBBI Kpuctamiorpapuuy, «DPusnka
aToMa M aTOMHOIO  sApa», «OJEKTPOAMHAMHUKA», «DJIEKTPUYECTBO U MAarHETU3MY,
«QneKTpoTexHuKay, «Ontuka u ¢GU3NpakTukym», «®Ou3KMKa TBEPAOTO Tella» Ha MPEAbLIyIIEeM
ypoBHe oOpazoBaHus. [loslyueHHbIE 3HAHUS UCIOJIB3YIOTCS CTYAEHTAaMH BO BPEMs BBIIOJIHEHUS
y4eOHOI M TPOU3BOJICTBEHHON MPAKTHKH, TMPH HAMUCAHWU BBITYCKHOM KBaIM(UKALMOHHON
paboTHI.

2.  CTPYKTYPA JUCHUIIJIMHBI

Xapaxmepucmuka yueoHol OUCYUnIUHb

HanpasneHnue nororoBku 28.03.03 HanomaTepuassl
[Tpoduib

O6pa3zoBarenpHas Iporpamma OakanmaBpuar
Kpanuduxanms aKaJeMHYecKHil OakamaBp
KosimuecTBo conepkaresbHbIX MOJYJIEH 1

JucnuriuHa 6a30B0M / BApHaTUBHON YacTH

o JUCLUIUIMHA 0a30BON YacTH
00pa30BaTeNbHOM POrpaMMbl

®opmbl koHTpost (MK, sk3ameH, 3a4eT) MK, 3k3ameH
Mokasatem ouHas popma 3aoyHas hopma
00yudeHus 00y4YeHHS
KonnuecTBo 3aueTHBIX eAMHUIL (KPEIUTOB) 4 4
"oz moAroTOBKMA 3 3
Cemectp 6
KonmuecTBo yacos 144 144
- JTEKIIHOHHBIX 16 2
- IPAKTUYECKUX, CEMHUHAPCKUX
- TaOOPATOPHBIX 48 10
- CAaMOCTOSTEJIbHOM paboThI 80 132
B T.4. UHANBHIYAILHOE 33/ T1aHHC
HepnenpHOE KOIUYECTBO YaCOB, 4 12
B T.4. ayJUTOPHBIX 4 12

3.  OINHNCAHHUE JUCHUIIJIMHBI

Ileau u 3axaun

Ileny v3ydyeHus: TUCHUIUIMHBI «DJIEKTPOHHASI MUKPOCKOIMS» 3aKII0YAETCS B MOJTYyYEHUU
YIIyOJICHHBIX 3HAHUK B 00JacTH (DU3WYECKUX OCHOB METOMa IU(PPAKIUU DIEKTPOHOB TSI
MCCJIEI0BAHUS CTPYKTYPhl HAHOCTPYKTYPHUPOBAHHBIX MaTEpUAJIOB.

3adaua w3ydeHUs JUCHUIUIMHBI «OJIEKTPOHHAS MHKPOCKOMHMS» IPELyCMaTpPUBAET
MoJyueHue YriayOJeHHBIX 3HAaHWW B 00JacTH (PU3UYECKMX METOIOB HCCIEIOBAHUS CTPYKTYPHI
MaTepHaioB, CHCTEMATH3allUI0 CIOCOOOB M TPHUEMOB aHanu3a AUGPaKIMOHHBIX KapTHH,
MOJIYYEHHBIX B AJIEKTPOHAX, YCBOCHHE METOJIUK OMPEIEICHUs KAYECTBEHHOTO U KOJIMYECTBEHHOIO
¢dazoBoro aHajgM3a, XapaKTEPUCTUKH OCOOCHHOCTEW CTPYKTYPhl HAHOKPHUCTAJUIMUECKHX
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MaTepuaioB, TMOJYYCHHBIX IO Pa3JIMYHBIM TEXHOJIOTHSAM, ONpENEICHHE THUIAa M KOHICHTPAIHH
CTPYKTYPHBIX J1€(hDEKTOB.

TpeGoBanus K pe3yabTaTaM OCBOEHHS JAMCHMILIMHBI. [Iporecc M3ydeHHs IUCIUTUTHMHBI
«DIIEeKTpPOHHAsT MHKPOCKONHS» HampaBieH Ha (OpMHpOBAHUE DIEMEHTOB  CIIEAYIOUINX
komrereHImii B coorBerctBuu ¢ ['OC BIIO JIHP mo nampaienmro moaroroku 28.03.03
Hanomarepuanibl ¥ OCHOBHOUM 00pa3oBaTeNIbHOM MPOrpaMMbl BBICHIETO MPO(EecCHOHAIBHOTO
oOpa3oBanwus HanpasicHus nmoaArotoBku 28.03.03 Hanomarepuaisl.

a) oowexynomypuuvix (OK):

CHOCOOHOCTRIO K cCaMOOpraHu3aiiu u camooopasosanuio (OK-7);
CIIOCOOHOCTBIO K KYJIBTYPHOMY MBIIUIEHUIO, K 0000IEHUI0, aHAINU3Y, BOCIIPUATUIO HH(OpMaLIUH,
IIOCTaHOBKE IIeJIU U BBIOOpY myTeit ee noctmkenus (OK-10);

0) oowenpogheccuonanvnvix (OIIK):

CIOCOOHOCTH MCTOJIB30BaTh B MPO(ECCHOHATBLHON JIEATEIBHOCTH 0a30BhIE €CTECTBEHHOHAYYHBIE
3HAHWA, BKIIOYas 3HAHHS O TMpeAMeTe W O00BeKTax U3YyYeHHUs, METOJaX HCCIeI0BaHuUs,
COBPEMEHHBIX KOHIIEIIUAX, JTOCTIKEHUSX M OTPAHHUYCHUSIX €CTECTBEHHBIX HayK (TIPEXkKIE BCETO
XMMHUH, OHOJIOTHH, SKOJIOTHH, HayK 0 3emiie u denoBeke) (OITK-1);

CMOCOOHOCTh ~ WCHOJB30BaTh B MPOPECCHOHANBHOW  NEATENBbHOCTH  0a30Bble  3HAHUS
(GyHIaMEHTAIbHBIX pa3/eioB MaTeMaTUKH, CO3[aBaTh MaTeMAaTHMYECKUE MOJENHU TUIIOBBIX
npoecCHOHABHBIX 3a/lad M MHTCPIPETHPOBATH IMOJTYYCHHBIE PE3yJIbTaThl C YYETOM TPaHUI
npumenumoctu mozeseit (OITK-2);

CMOCOOHOCTh  NMPHUMEHSATH OCHOBBI METOJIOB  HWCCIICJOBAaHMS, aHaiW3a, AWArHOCTHKH U
MOJICJIMPOBAaHMUsI CBOWCTB HAHOMATE€pHUaJIOB M HAHOCHUCTEM HEOPraHMYeCKOH M OpraHuyecKou
IIPUPO/IBI, B TBEPJIOM, KHUAKOM, T€JI€00pa3HOM, a3pO30JbHOM COCTOSIHUM, BKIIIOUasi HAHOIUIEHKU U
HAHOCTPYKTYPUPOBAaHHbIE MOKPHITHS, BHYTPEHHHE M BHEIIHUE I'paHULbl pazfena (a3, a Taxke
(bU3MUECKUX U XUMHYECKUX MTPOIIECCOB B HUX WM ¢ ux ydactuem (OI1K-4);

8) npogpeccuonanvuvix (I1K):
HAYy4YHO-HCCJIeI0BaTeIbCKAasA M IPOEKTHASA 1eATeJbHOCTD:
- CIOCOOHOCTBH MCIIOJIb30BaTh COBPEMEHHbIE MH(POPMALMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJOTHH,
ri00anpHble HH(QOPMAIIMOHHBIE PECYPCHl B HayUHO-HCCIIEA0BATENbCKON 1€ATENbHOCTH B 00JaCTH
MaTepHaIoOBeICHUS U TEXHOJIIOTHU HaHOMaTepruanoB U Hanocuctem (ITK-1);

- CIOCOOHOCTH HCIIOJIb30BaTh HAa TPAKTHUKE COBPEMEHHBIC IMPEJCTABICHUS HAyK O CBOMCTBax
BEIIECTB M MaTepHAIOB TMpPH TMepexoJe HMX B HaHOPa3MEpHOE COCTOSHHE (HONb, OJHO H
JIBYXMEpPHOE), O BJIMSHUM pa3Mepa Ha CBOWCTBAa BEIIECTB M MAaTE€pPHAIOB, B3aWMOJACHCTBUU
HaHOMAaTEePHAJIOB U HAHOCHCTEM ¢ OKpysKarotiei cpemoi (ITK-2);

- CIIOCOOHOCTb TNPHMEHATh HABBIKM  WCHOJBb30BaHMSA (IIOJ] PYKOBOACTBOM) METOJOB
MOJIEJIMPOBAHUS, OLIEHKH, MPOTHO3MPOBAHMSA M OINTHMHU3ALMU TEXHOJOTMYECKHUX IPOLIECCOB U
CBOMCTB HAHOMAaTEpPHAaJIOB, CTAHJAPTH3ALMH U CepTUPHKAIUU MaTepuanoB u npouecco (I1K-4);

HAY4YHO-WHHOBAIIMOHHAS /1eSITeJIbHOCTh:

- CIIOCOOHOCTh NMPHUMEHSATh OCHOBHBIE THIIBI HAHOMATEPUAIOB U HAHOCHCTEM HEOPTaHWYECKOH
(MeTayNInYecKuX M HEMETAJUIMYECKUX) U OPraHu4ecKod (MOJMMEPHBIX U YIIIEPOJHBIX) MPUPOIBI
(TBEpIBIX, KHUJIKUX, reaeo0pasHBbIX, a’pO30JIbHBIX), BKJIIOYAsl ~ HAHOIUJIEHKH U
HAHOCTPYKTYPUPOBAHHbIE TMOKPBITHS, MJI1 pPELIECHUs TMPOU3BOACTBEHHBIX 3ajad, BIAJECHUEM
HaBbIKAMU BBIOOpa OSTUX MAaTepHANIOB JUIS 3aJaHHBIX YCJIOBUH OJKCIUTyaTalliM C Yy4eTOM
TpeOOBaHUI TEXHOJOTUYHOCTH, SKOHOMUYHOCTH, HaJIEKHOCTH U JOJITOBEYHOCTH, SKOJIOTHUECKUX
nociencteuii ux npuMenenus (I1K-5);

- CHOCOOHOCTH NOPUMCHATh HABBIKM HMCIIOJB30BAHUA TEXHHYCCKUX CPEACTB IAJId HU3MCPCHUA U
KOHTpPOJIA OCHOBHBLIX MapaMETPOB TCXHOJIOTHYCCKUX IIPOLCCCOB IIOJIYYCHHUA H CBOICTB



HaHOOOBEKTOB  (KJIacTEpOB,  HAHOYACTHI,  (Y/UICPEHOB,  HAHOTPYOOK), = HAHOCHCTEM,
HaHOMaTepHaioB u usaenuit u3z vux (I1K-7).

B pe3yabrare uzyyennsi yueOHOH TMCUUIJIMHBI CTYAEHT J0JIKEH :

3Hamy:

- [Ipunnuns! hopMUpOBaHUS SIEKTPOHHBIX AU(PPAKIUOHHBIX KAPTUH OT IMOJUKPUCTATLTNYECKUX,
MOHOKPHUCTAJUTMYECKUX ¥ aMOP(HBIX MaTEPUAIIOB,;

- Mexanusm ¢hopMHpOBaHUsI TBOWHON Audpakiiuy, TMHUN Kuky4uu, KapTuH Myapa;

- IIpsimble, modynpsiMble U1 KOCBEHHBIE METOJIbl 3JIEKTPOHHO-MUKPOCKOIMUYECKOTO HUCCIIEN0BaHUS
MaTepHualoB;

- Teopuro popMupoBanust TUPPAKIMOHHOTO KOHTPACTA Ha Ae(EeKTax CTPYKTYphl MaTepHAJIOB;

- IlpuHUMOBI JOEHCTBHST W OCHOBHBIE XapaKTEPUCTHKU HJIEKTPOHHBIX MPOCBEUMBAOIIUX U
pacTpoOBBIX MUKPOCKOIIOB;

- O0mue npuHIUNBL AU(QPaKIUK IEKTPOHOB HAa MaTepuanax U BO3MOXKHOCTH HCIIOJIb30BAHUS €€
JUISL aHaJIM3a CTPYKTYpbl HAHOMATEPHAJIOB;

- Teoputo popmupoBanus 1upPaKIMOHHBIX KApTUH Ha e(eKTax CTPYKTYphl HAHOMATEPHAJIOB;

- SIBneHus1, MpoOTEKAOIIKe MPU B3aUMOJICHCTBUM JIEKTPOHOB C HAHOMATEepHaJlaMU U IIOJIO’KEHHBIE
B OCHOBY aHAJIN3a UX CTPYKTYPHI;

- @aKTOpbI, BAUAIOLINE HA TOYHOCTh CTPYKTYPHOI'O aHAJIN34;

- OcoOeHHOCTH CTPYKTYPHBIX MpeoOpa3zoBaHUii, MPOTEKAOIIUX MPH IIIACTHYECKON JedopMaliuu u
OT)KUI'€ HAHOMaTEpPHUAJIOB.
ymemp:

- OmnpenensaTe Ka4eCTBEHHBIN (a30BBI COCTaB MAaTEpHANIOB IO JJIEKTPOHHOH JU(PAKIIMOHHON
KapTHUHE;

- OnpeniensaTh TUII U CTENIEHb YCOBEPIIEHCTBOBAHUS TEKCTYPBI;

- OnpenensaTe ypOBEHb MAKPOHAIIPSKEHUN B MaTepuaiax;

- Omnpenensatb pasmepbl OJOKOB MO3aMKH M BEIMYMHY MUKpoJedopMaluil MO pa3MbITHIO
JTU(PPaKINOHHBIX MAKCUMYMOB;

- Onpenenstb THN JePEKTOB YHIAKOBKU MO 3JIEKTPOHHO-MHKPOCKONMYECKHUMH H300paKeHUSIMU U
UX KOHIIEHTPALMIO 10 CIBUTY M Pa3MBITHIO IU(DPAKIIMOHHBIX MAaKCUMYMOB;

- Omnpenenarbs CTENEHb KPUCTAUIMYHOCTU [0 AJIEKTPOHOIPaMME M KpHUCTALIOrpaduyecKyro
OPHUEHTALMIO TUIEHOK;

- [Tonydats 00pa3Lbl 15 3EKTPOHOMUKPOCKOIIMYECKOTO U AJIEKTPOHOTIpahUuECKOro aHaIN30B,;

- OnpenenaTs BeKTOp broprepca nucnokanmii;

- OnpenensaTh CTPYKTYpPHBIE U3MEHEHUS B A€(OPMUPOBAHHBIX M OTOKKEHHBIX HAaHOMaTepUaax.
enademp:

METOJJaMH  OIpENENCHHUs] KaueCTBEHHOro ()a30BOro cocTaBa MaTE€pUalOB IO AJIEKTPOHHOMN
TU(PPaKIMOHHOM KapTUHE, THUIIA U CTENEHM YCOBEPILIEHCTBOBAHUS TEKCTYpbI, pa3MepoB OJIOKOB
MO3auK{ U BEJIUYMHY MUKpoJedopMaluii O pa3MbITHIO JUPPAKIIMOHHBIX MAaKCHMYMOB, CTEIEHU
KPUCTANTMYHOCTH T10 AJIEKTPOHOTpaMMe M KpHCTaIOrpaduiyecKylo OpUEHTALIMIO IIJICHOK, BEKTOpa
broprepca aucnokanuii, CTPYKTYpHBIX H3MEHEHUH B J1e(OPMUPOBAHHBIX U OTOXIKEHHBIX
HaHOMaTepHuaax.

4.  COJEPXAHWE JUCLHUIIAHBI U ®OPMBI OPTAHU3AIIMY YYEBHOT' O
MPOLIECCA

HopsiakoBbIn

Kparkoe cogep:kanue TeMbl
HOMep U TeMa

Cooeporcamenvuwtit modyas 1 «Memoowl 3.1eKMPOHHO-MUKPOCKORUYECKO20 UCCT1€008AHU)
Tema 1. OcHossl | [Ipenmer CIIeLKypca. Hcropus 3JEKTPOHHOU MHUKPOCKOIIHH.
3JIEKTPOHHOU B3auMoneiicTBiEe SMEKTPOHOB C BELIECTBOM. 3aJadd U OCOOEHHOCTH
OITHKH. AIEKTPOHHONW MUKPOCKOIHH.




OcCHOBHbBIE TIOHATHS: ONTHYECKAsh CHJIA JIHH3BL, (POKYCHOE PACCTOSHHE,
[lapakcuanbHble MYy4YKH, CTHUTMaTHYeCKHEe M300pakeHUsT U Jpyrue.
JIBr>KEeHUE 3JIEKTPOHOB B JJIEKTPUUECKMX M MATrHUTHBIX MOJISIX. 3aKOH
MPEJIOMJICHUS AJIEKTPOHOB B AJIEKTPUYECKOM IOJ€. AHAJIOIUS M pa3HULA
MEXy CBETOBOM M 3JIEKTPOHHOM ONTHUKONU. DIEKTPUUECKUE U MAarHUTHBIC
JJEKTPOHHbIE  JIMH3BL. ONTHYECKHE  XAPAKTEPUCTUKM  MATHUTHBIX
ANIEKTPOHHBIX JIMH3. AOGeppanuy AIEKTPOHHBIX JTUH3.

Tema 2.
OnexTpoHorpadus
MOHO- u
MOJIMKPUCTAILTUYEC
KHUX 00BEKTOB.

Onekrponorpadus. ['eomerpus audpakIMOHHONW KapTUHBI. Y paBHEHUS
Jlays. VYpaBuenuss Bynwda-bpera. Ilpumenenue oOpaTHON pemieTKd u
MOCTPOCHUI DBaibla Al WHTEPIpETallMi TOYEYHBIX M KOJBIEBBIX
aneKTpoHorpaMM. Pacuer KonbLeBbIX 3JeKTpoHOrpamm. OnpeneneHue
MEXKIIOCKOCTHBIX paccTosiHui KPHUCTAILIOB, WHCKCUPOBaHUS
3JEKTPOHOrPAMM; OIPEICIICHUE MapaMeTPOB KPUCTAUIMYECKUX PEIIECTOK.
[TonydeHnue u MHAESKCUPOBAHUS TOYEUHBIX AJIeKTpoHOrpaMM. Onpenenenue
OPUEHTALIMM  MOHOKPHUCTAUIMYECKUX  IUICHOK. MeToapl  yTOYHEHUS
opueHTaIuu Kpuctaos. MccienoBanue cTpykTypbl aMOP(HBIX BELIECTB.

Tema 3.
Ocobennoctu
TUGpaKIUOHHON
KapTHUHBI B
ANEKTPOHHBIX

Jaydax.

Hudpakius ans  apoiHukoB. [IBoviHas mudpaknus. Jluamn Kukyun.
Kaprtunsl myapa.

Tema 4.

MeTtoapr
3JIEKTPOHHO-
MHKPOCKOITHYECKO
IO UCCIIEIOBAHMS.

Kocsennsrit MCTOA: PCIUIMKH, OTTCHCHHUA PCIIIHK. HonynpﬂMoﬁ MECTOA:
PCIINIMKA C BKIIIOYCHUAMMU. HpﬂMOfI METO/J: TOHKHUEC IIJICHKU U (1)OJH)I“I/I.

Tema 5.
OcHoBHbBIC
napaMeTpsl
ANEKTPOHHO-
MHUKPOCKOTTHYECKO
ro N300paKeHUsI.

KonTpact B n300paxeHnn KpUCTaNIM4eCKUX 00BEKTOB.

Tema 6.
Kunemarnueckast
TEopHs
TU(PPaKIUOHHOTO
KOHTPACTA.

OcHOBHBbIE TTOJOXKEHHUS TEOPUU. AMIUTUTYAA JTy4yel, TUPparupoBaHHbIX OT
COBEPIIEHHOI0 KpHucTaia. M3ruGHble KOHTYpbl 3KCTMHKIMU. KOHTYpBI
TOJIIIMHBI SKCTUHKIMU. AMIUIMTYaHas (as3oBas Auarpamma. AMIUIATYA
nydei, nudparupoBaHHBIX OT HECOBEPIIEHHOTO KPUCTAJLIA.

Coaepxareabnblii Mmoayiab 2. «llepcrnieKTHBBI
3J1IeKTPOHHO-MHMKPOCKONMYECKOI0 HCCJIeOBAHUS

pa3sBUTUA MeETOIA

Tema 7. H3yuenue

OcobeHHOCTH KOHTpacCTa B I/I306pa)KCHI/II/I JHUCIOKAIIUHI. OHpe,I[CJ'ICHI/IC

oucnoxkayuonnoul | BekTopa broprepca guciokainuii, 3HaKa JUCIOKAIMN U UX TUIOTHOCTH
CmpyKmypbl

Kpucmanaa.

Tema 8. OcoOeHHOCTH  KOHTpacta B  U300paxeHHH Je(EeKTOB  YIIaKOBKHU.
Ananus Omnpenenenue sHepruu edeKTa yIakoBKH.

oepexkmos

YRAKOGKU.

Tema 9. OcHOBHbIE TOJOXKEHHs JAMHAMUYecKoil Teopuu J[lapBuHa. AMIUIMTYOA




Hunamuueckasn BOJIH, KOTOpBIE paccesiHbl OCCKOHEYHBIM IUIOCKHM CIIOEM BEIIECTBA.
meopus 3aBHCUMOCTh AMILUTUTY/bl OT TOJIIMHBI KPUCTaUla. YUYeT MHOTOKPATHBIX
ougpakyuonnozo | OTpa)KEHUN aTOMHBIMH IJIOCKOCTSIMHU.

KoHmpacma.

Tema 10. | HoBeie  oOmactu  mpumenenuss IIDC.  Ilpsmble  u300pakeHHS
Ilepcnexkmueut KpUCTAININYECKOH CTPYKTYphl ((a3oBblii KOHTpacT). BpicokoBosbTHAs
pazeumus [I9C. TI2C B cxopsmemes nyuke. II9C Bwicokoro paspemenus. Kpuo
Memooa II9C. Tpexmepnas 3D Temorpadus.

I1eKMPOHHO-

MUKPOCKORUYECKO

20 uccie008anusl.

Tema 11. | PactpoBas snekrponHas mukpockonus (POM). [lonydyenue nzodpaxeHUi.
dnekmponno- KavectBo m300paxkeHuii u paspemaromas crocooHocts. PopmupoBanue
30H006ble memoowl | KOHTpacTa. [lpumenenne POC B MarepuanoBeneHuH. PeHTreHOBCKMi
uccineoosanus. Mukpoananuzatop. CKaHUPYIOIIMNA TYHHEIBHBIM MHKpockom. Oxe-

ANIEKTPOHHAs MUKPOCKONUS M cHekTpockonus. [udpakums memieHHBIX
9JICKTPOHOB.

TemaTnuyeckuii miaan

Coaep:xarejbHbIi MOAYJIb 1 «Memoovt 31eKmpoHHO-MUKPOCKONUYUECKO20 UCCE006AHUAY

KoanuecTBO 4acoB
OuHas ¢popma 00y4eHuUsI 3aounasi popma oOyuenust
B T.4. B T.4.
O o | ! jus) [} 5} ! e
Ha3Banusi conepskarebHBIX S 8 o A o S = o
MoyJieil H TeM g = |3 ags§5 g = | 3 EESES
S|l 5|l =lel8g HE O = = | 2188 HCS
"1 E|E|&5EY | 8| E|2|55E S
E | 2| &0 B E w = 2 o2 8= w
S| &3 8 H s S | 8|5 2
ol 8|ls Tl e s |8 Tz
El B|O = = 5 | o S
Tema 1. OCHOBEI
. 12 | 1 4 | 7 11 11
ANEKTPOHHON ONTHUKH.
Tema 2.
OnexrpoHorpadust MOHO- H
poHorpag 2|1 4|7 135 | 0,5 2 | 11
MOJIMKPUCTAITUIICCKIX
00BEKTOB.
Tema 3.
OcobeHHoctu
TUQPPaKIUOHHON KapTuHel B | 12 | 1 4 1 7 13 2 | 11
ANEKTPOHHBIX JTydax.
Tema 4.
MeTtonanl 3JIEKTPOHHO-
5 P 12 | 1 41 7 115| 0.5 11
MHUKPOCKOTTHYECKOTO
HUCCIIENOBAHUS.
Tema 5.
OCHOBHBIE napameTphbl
ANEKTPOHHO- 12 | 2 41 6 12 1|11
MHUKPOCKOTTHYECKOTO
M300pakKeHUSI.
Tema 6. 12 | 2 4 6 11 11




Kunemarnueckas Teopus
T(QPaKIHOHHOTO KOHTPACTa.

Hmozo no

Cco0epIHCcamebHOMy MO0Vt
1

72

24

40

72 1 5 66

TemaTH4yecku njaH

CO)ICp)KﬁTC.]'[LHLIﬁ MOAYJ/Ib 2 «Hep(!l'[eKTI/IBLI Pa3BUTHUA ME€TOAA JIEKTPOHHO-
MUKPOCKOIMMU4YECCKOI0 UCCJICAOBAHUST»

KoauuecTBO 4acoB

QOunas popma o0yueHust

3aounas popma o0OyueHust

B T.U. B T.U.
ol o] T ) o ! =
Ha3zBanusi co/IepiKaTeILHBIX . S E % = % < S E % - % o
MoayJieil u TeM el =lolalg s gl 2 = o | &l o &
S| 5|2 ¢gl5gag 8| 5|2 ls5¢rs
M 2| 2|l s|g oF g A 2 = s | & &5 &
“lElg|dgEs| | % i g(dgEs
= E|57|E =287
Tema 7 N3yuenue
JMCIIOKAIMOHHOW CcTpyKTyphl | 15 | 2 5| 8 11 11
KpHUCTaJIIA.
Tema 8.
15 | 2 5| 8 135 | 0,5 2 | 11
Ananu3 1eeKTOB YIaKOBKH.
Tema 9.
JluHnamuueckas teopust | 15 | 2 5| 8 13 2 | 11
TUPAKIIMOHHOTO KOHTPACTA.
Tema 10. llepcrieKTHBBI
pa3BUTHUS MeToaa
3JIEKTPOHHO- 14 | 1 5] 8 115| 0.5 11
MHUKPOCKOTIHYECKOTO
WCCTIEOBAHUSI.
Tema 11.  DnexTpoOHHO-
30HI0BBIE Mmeronel | 13 | 1 4 | 8 23 1 22
HCCIIeTOBaHMUSI.
Hmozo no
cooeprcamenpHomy mooyaro | 72 | 8 24 | 40 72 1 5 | 66
2
Bcezo no modynio 144 | 16 48 | 80 144 | 2 10 | 132
5. METOAUYECKHUE PEKOMEHJIALIUU JJISA IPOBEJAEHUSA
JEKIIMOHHBIX, IPAKTUYECKHUX U JIABOPATOPHBIX 3AHSATHIA
TeMbl JIeKUMOHHBIX 3aHATHI
No Konauuecmeo
Has3zeanue memut
n/n yacoe

1 |OcHOBBI 371€KTPOHHON ONTHKH.

1

2 [OnexTponorpadus MOHO- U IOJTUKPUCTAIUTHYSCKUX OOHEKTOB. 1




3 |Ocobennocty muppakIMOHHON KAPTHHBI B AIEKTPOHHBIX JTyYax. 1
4 IMeTozpb! 2IIEKTPOHHO-MUKPOCKOIINYECKOTO UCCIIEI0BAHUS. 1
5 |OcHoBHBIE TapaMeTPhI HIEKTPOHHO-MUKPOCKOUIECKOTO H300paXKEeHHUSI. 2
6 [KunemaTtnueckas teopus AUPPAKIIMOHHOTO KOHTPACTA. 2
7 |A3yueHue IUCIOKAIIMOHHON CTPYKTYphI KpHUCTaJLIaA. 2
8 | Ananu3s neeKTOB YIaKOBKH. 2
9 |dunamuyeckas reopust TuppaKIMOHHOIO KOHTPACTA. 2
10 [[TepcnekTuBbI  pa3BUTUA  METOJA  BJIEKTPOHHO-MHUKPOCKOMUYECKOIO 1
MCCIIEIOBAHMSL.
11 [251eKTpOHHO-30H/10BbIE METO/IbI UCCIIETOBAHUS. 1
BCEI'O 16
Tembl J1a00PATOPHBIX 3aHATHH
Ne Konuuecmeo
wn Haszeanue memut waCos
1 [M3yuyeHue noCTpOEHUS U PEKUMOB PaOOTHI 3JIEKTPOHHOTO MUKPOCKOIIA. 5
2 |KanuOpoBka 3€KTPOHHOTO MHUKPOCKOIIA. 6
3 |MzrotoBieHHE 00pa3OB IS JIEKTPOHOTpAhUISCKUX aHATH3a 5
4  |Onpenenenue KPUCTAJTINYECKON CTPYKTYpBI u ¢dazoBoro 6
MOJIMKPUCTAIIINYECKUX TUIEHOK.
5 [MuaekcupoBaHWE TOYEUYHBIX 3JEKTpoHOTpamMM. M3yueHuwe mopdosoruu u 5
OPUEHTALIMOHHOM CBA3U 3MUTAKCUAIBHBIX IJICHOK.
6 [M3roroBieHue U UCCIEIOBAHUS PEIUIMK U METAJUIMYECKUX (OJIBT 6
JIEKTPOHHO-(ppaKTOrpaduuecKnuil aHaIU3 U3JI0OMOB. 5
8 [M3ydyeHne METONMKH ODIIEKTPOHHO MHKPOCKONUYECKHX TEMHOIOIBHBIX 5
MCCIIEJOBaHM.
9 [M3ydeHue KOHCTPYKIMM U MPHUHIHMIIA JEHCTBUS PACTPOBOTO 3JIEKTPOHHOTO 5
MUKpOCKOIIa
BCEI'O 48
6. METOJAMYECKHUE PEKOMEHJALIUU 11O OPTAHU3ALIUN
CAMOCTOSITEJBHOMN PABOTHI CTYJEHTOB
Opranusanusi CaMOCTOSITEJIbHOI pa00ThI CTYICHTOB
Ne Konuuecmeo
i Ha3zeanue memuwi waCos
1 |OnTuueckas cuna JuH3BL, (POKYCHOE PacCTOSIHUE, MapaKCUAIbHbIE MYYKH,
CTUTMATHYECKHE N300PaKECHHUSI. 14
2 |CymiecTBYIONIHME BHIBI DJIEKTPOHHBIX MHKPOCKOIIOB 13
KOHCTpyKIMS MPOCBEYMBAOIIETO AJIEKTPOHHOTO MUKPOCKOIIA 13
4 [[ToaroroBka 00BEKTOB JUIS HCClIeJOBaHUI MIPOCBEYNBAIOLIAM 14
HIIEKTPOHHBIM MUKPOCKOIIOM U 0COOBIE TPeOOBaHUS K HUM
5 [YcrpoiicTBo 1 paboTa pacTpOBOTO IEKTPOHHOTO MUKPOCKOTIA 13
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6 |KoHCTpyKIHS 3epKAIBHOTO 3JIEKTPOHHOTO MUKPOCKOIIA 13
BCEI'O 80

7. NUHANUBUAYAJIBHBIE 3AJIAHUSI (re npedycmompeno pabouum nianom)

8. KOHTPOJIBHBIE BOITPOCHI K TPOMEXKYTOYHOM ATTECTAIIUA

1. Hctopust 31eKTpOHHON MUKPOCKONHMHU. B3auMoaencTBre 3JIEKTPOHOB € BEUIECTBOM. 3ajayu
¥ 0COOCHHOCTH 3JICKTPOHHOU MUKPOCKOITHH.
2. JIBU>KeHHE DSJIEKTPOHOB B DIIEKTPUYECKMX M MArHUTHBIX MOJSX. 3aKOH MPEeIOMIICHUS

AJIEKTPOHOB B JJICKTPUUECKOM TOJIE. AHAJOTHA W pa3HUIA MEX]Yy CBETOBOW U 3JIEKTPOHHOM
ONTHKOM.

3. ONEeKTpUYECKUEe W MAarHUTHBIE JJIEKTPOHHbIE JIMH3BL. ONTHYECKHE XapaKTEPUCTUKU
MarHUTHBIX JIEKTPOHHBIX JUH3. AOGeppaliy 3JI€KTPOHHBIX JIMH3.

4. Onexrponorpadus. ['eomerpuss audpakimoHHOW KapTuHBL YpaBHeHus Jlays. YpaBHeHHS
Bynbda-bpera.

S. [Ipumenenne oOpaTHON pelIETKH U MOCTPOCHUN DBajb/Aa JJIs UHTEPIPETALNUN TOYEUHBIX U
KOJIBLIEBBIX 2JIEKTPOHOTPAMM.

6. Pacuer K0IbLEBBIX 3JIEKTPOHOTPAMM.

7. Onpenenenne MEXKIIOCKOCTHBIX paccTosHu KPHUCTAJLJIOB, HHJEKCUPOBaHUS
AJIEKTPOHOIPAMM; OIIPEJEIICHUE TapaMETPOB KPUCTATUIMYECKUX PEUIETOK.

8. [TosydyeHne U MHIEKCUPOBAHMSI TOUEUYHBIX 3JIEKTPOHOTPAMM.

9. OnpeneneHre OpPUEHTALMHM  MOHOKPHUCTANIMYECKMX  IUIEHOK. MeToasl  yTOYHEHHS

OpHUEHTAINH KPUCTAILIOB.
10. UccnenoBanue cTpyKTypbl aMOP(HBIX BEIIECTB.

11. Judpakuus s 1BoHHUKOB. JIBoitHas qudpaKiius.

12. JInann Kukyun. Kaptuns! myapa.

13.  KocBeHHBIN METOA: PETIMKH, OTTEHEHUS PETUIMK.

14. [Tonynpsamoit MeToA: peIuIMKY C BKIIOUeHUsAMU. [IpsMoit MeTo: TOHKKE TUIEHKH U (DOJIbIu.
15.  KoHtpacT B M300paKeHUU KPUCTAIUTMYECKIX OOBEKTOB.

16.  Awmmuryna mydei, rudparupoBaHHBIX OT COBEPIICHHOTO KpucTauia. M3ruOHble KOHTYPHI
HKCTUHKIMU. KOHTYpPBI TOJNIIMHBI SKCTUHKIUH.

17.  AmmnutynHas ¢aszoBas auarpamma. AMIUIMTYJa Jiyded, JupardpoBaHHBIX — OT

HECOBCPHICHHOT'O KpHUCTAJlJIA.

9.  OBPA3EL MOAYJBHOI'O KOHTPOJIA
(obpaszey sapuanma u kpumepuu OYyeHUBAHUs)

roy BIO IOHEIIKWIA HAIITMOHAJIbHBII YHUBEPCUTET»
@akynbTeT PU3NKO-TEXHUUECKUI

Hanpasnenue noocomosxu:  28.03.03 Hanomarepuasi

Ipoghunyv:

IIpocpamma noo2omosxu: oakanaepuam
Cemecmp 6

Yuebnas oucyunnuna Inekmponnas MuKpocKkonus

MOAYJIBHAA KOHTPOJIBHAS PABOTA
BAPHUAHT Nel

l. KocBenHbIM MCTO/: PCIIJINKHU, OTTCHCHUA PCILIUK.
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2. DNEKTPUYECKHE U MATHUTHBIE SJIEKTPOHHBIE JMH3HI.
3. Awmmuryna jydeid, quQparupoBaHHBIX OT COBEPIIEHHOIO KPUCTAILIA.

YTBepkIeHO Ha 3aceJaHuH Kaeaphl TEOPETUIECKON (DU3UKU ¥ HAHOTEXHOJIOTHH,
MPOTOKOI Ne OT «__» 20 r.

3aBenyromuii kadeapoit

IIpenonasareins
Kpurepun oneHuBanus MOayJIbHOT0 KOHTPOJISI
Homep 3a0anusn Koauuecmeo oannoe

3aganue 1 10

3agaHue 2 10

3ananue 3 10
Bcezo 30

10. OBPA3EL DK3AMEHAIIMOHHOI'O BUJIETA
Teopemuueckue 60npocwl K IK3ameHy
1. Ucropus 31neKTpoHHON MUKpockonuu. BzaumonelicTBue 371€KTPOHOB € BEIIECTBOM. 3aJ1a4u

~

10.
11.
12.
13.
14.
15.
16.
17.
18.

U OCOOCHHOCTH 3JIEKTPOHHON MUKPOCKOIIHUH.

OCHOBHBIE TIOHSTHSA: ONTHYECKas cuia JHUH3bI, (OKycHOe paccrosinue, [lapakcmanbHbie
MYYKH, CTATMAaTHYECKUE U300pakeHUs U JpyTHe.

JIBuKeHHe DSJIEKTPOHOB B DJIEKTPUYECKMX M MAarHUTHBIX MOJIAX. 3aKOH HPEIOMIICHUS
DJIEKTPOHOB B DJIEKTPUYECKOM I0JI€. AHAJIOTHSI M Pa3HUIIA MEXKAY CBETOBOM M 2JIEKTPOHHOU
ONTHKOM.

ONEKTpUYECKUE W MAarHUTHBIE DJIEKTPOHHBbIE JIMH3bL. ONTHYECKHE XapaKTEPUCTUKH
MarHUTHBIX JIEKTPOHHBIX JIMH3. AOeppaluy ANEKTPOHHBIX JIUH3.

OnextpoHorpadus. ['eomerpus audpakiumoHHONW KapTuHbL. YpaBHeHus Jlays. YpaBHeHus
Bynbsda-bpera.

[TpumeHeHne 0OpaTHOM pelIeTKH M MOCTPOSHUH DBajiba JUIsl MHTEPIPETAllui TOUYEUHBIX U
KOJIBLIEBBIX 3JIEKTPOHOTPAMM.

Pacuer KOIbLEBBIX DIIEKTPOHOTPAMM.

Ornpenenenne MEKITJIOCKOCTHBIX paccTostHUI KpHUCTaJUIOB, VHJIEKCUPOBaHUS
JJIEKTPOHOIPAMM; OIIPEIEICHUE I1apaMeTPOB KPUCTAUIMYECKUX pewerok. [lomydenue u
WHJIEKCUPOBAaHUS TOYEYHBIX 3JIEKTPOHOTPAMM.

OmnpeneneHne opueHTa M MOHOKPUCTANINYECKUX MIIIEHOK.

Metonabl yTOYHEHUS OPUEHTALIMN KPUCTAJIOB.

HccnenoBanue CTPyKTYpbl aMOP(HBIX BEILIECTB.

Hudpakmus 111 TBOWHUKOB.

JIBoiiHas qudpaxius.

JInann Kukyun.

KapTtuns! myapa.

KocBeHHBIN METO/: PEIUINKH, OTTEHEHUS PEIUIHK.

[TonmynpsiMOM METOX: PEIUIMKHU C BKIFOYCHUSMU.

[Tpstmoit METOI: TOHKHE MJIEHKU U (OJIBIH.



19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.

30.

31.

32
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KoHTpacT B n300pakeHNH KPUCTATITNIECKUX O0BEKTOB.

AMIuMTyaa my4ei, iuparupoBaHHBIX OT COBEPIIEHHOTO KPUCTAJIA.

N3rubHbie KOHTYPBI SKCTUHKIUU. KOHTYpBI TOMIIMHBI SKCTUHKIIUH.

AmiuityaHast  ¢a3oBas auarpamMma.  AMIUIMTYda  Jiyded, audparupoBaHHBIX — OT
HECOBEPILEHHOI0 KpUCTAJLIA.

OcobenHocT KOHTpacTa B m300pakeHun auciokanuii. OnpeneneHue BekTopa broprepca
JUCIOKAIUi, 3HaKa JUCIOKAIUA U UX TUIOTHOCTH

OcobeHHOCTH KOHTpacTa B H300pakeHUHM Ae(ekToB ymakoBku. OrmpeneneHue >HEPrUd
nedeKTa yrmaKkoBKH.

OcHoBHBIE TIOJIOKEHUS AMHAMUYECKOM Teopun JlapBuHa.

AMIUIUTY/A BOJH, KOTOPBIE paccesiHbl 0€CKOHEYHBIM TUIOCKHUM CJIOEM BEIIECTBA.
3aBUCUMOCTb AaMIUIUTYAbl OT TOJILMHBI KPUCTAJUIA. YUYET MHOTOKPATHBIX OTpPaXKEHHM
AQTOMHBIMH IJIOCKOCTSIMH.

Hogeie obnactu npumenenus [19C. IlpsmMble n3o0pakeHNs KPUCTAIUIMUECKON CTPYKTYpbI
(¢azossiii koHTpacT). BeicokoBomibTHast [IDC. TI9C B cxopsmemcs nyuke. [I9C Bbicokoro
paspemenus. Kpuo I[19C. Tpexmepnas 3D temorpadust.

PactpoBas snextponnas wmmukpockonusi (POM). Ilonyuenune wuzoOpaxkenui. KauecTBo
n300paxxeHuil U paspelaronias cnocoOHocTb. POpMUPOBAHKE KOHTPACTA.

[Ipumenenune POC B marepuaioBeqeHUU.  PEHTI€HOBCKHN  MHUKpPOAHAIM3aTOop.
CxaHupyrOMMi TYHHEJIbHBIM MUKPOCKOII.

Oxe-371eKTpOHHAss MUKPOCKOIIHS ¥ CIIEKTPOCKOTHS.

. Audpakuust MeIIEHHBIX AJIEKTPOHOB.

TrOY BIIO «IOHEIKA HAIIMOHAJIbHBII YHUBEPCUTET»
DakynpTeT PU3UKO-TEXHUIECKUIT

Hanpasnenue noocomosku:  28.03.03 HanomaTtepuaJibl

Ipoghunv:

IIpoepamma noocomosku: O0axkanaBpuar

Cemecmp 6

Yuebnas oucyunnuna JICKTPOHHASI MUKPOCKONHS

N

BUJIET Nel
3aBUCHUMOCTh AMIUIUTY/Jbl OT TOJIIMHBI KpPUCTAJUIA. YUYET MHOTOKPATHBIX OTpa)KeHUH
ATOMHBIMH INIOCKOCTSIMHU.
KonTpact B n300pakeHUH KpUCTAIIMYECKUX O0BEKTOB.
Hogeie o6nactu npumenenus [19C.

YTBepKIeHO Ha 3aceTaHuH KadeIphl TEOPETHIECKON (PU3UKU M HAHOTEXHOJIOTHIA,
pOTOKOJ Ne OT « » 20 1.

3aBenyrouuii kadeapoit
DK3aMeHaTop

Kpumepuu OoUeHuesanus IK3amena

Homep 3a0anusn Konuuecmeo 6annoe
3ananue 1 15
3anganue 2 15
3ananue 3 20
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Bceero | 50 Gaw10B

11. KPUTEPUU OLIEHUBAHUA

ITo kypcy «DNeKTpOHHAsh MHKPOCKOIHUS» MPEINoaracTcs MpPOBEACHUE MPOMEKYTOUHOH
aTTeCTallud B BHUJIE MOIYJIBHOTO KOHTPOJIS, BBIOJHEHWE MHIUBUAYAJILHOW pabOTHl M 3K3aMeEHa.
DK3aMEH C/Ial0T CTY/ICHTHI C LIEJIbIO MOBBIICHUS PEHTHHTA.

Pacnpeoenenue 6annos, Komopule Mozym HOIYYUNLL CHLYOEHHbL
6 npoyecce uzy4eHus OUCYUNIUHbL

Opranu3anuoHHO CPC Bcero
yueOHas padora NupuBuayanbuas | MoayabHbIA KOHTPOJIb
CTyJleHTa padora
max 10 6amios max 10 Gamios max 30 100
0amioB
LlIxana coomeemcmeusn 6an106 HAUUOHANLHOU WIKAlE
Ouenka Ouenka no OueHka 1o rocyJapcTBeHHOM LIKAaJIe Ouenka nmo
no mxkaJe | 100-6anabHoi (3x3ameH, Tu¢depeHINPOBAHHBII 3a4eT) rocy/iapcTBeHHOM
ECTS HIKaje mKaJe (3ayer)
A 90-100 5 (OTIU4YHO) 3a4TEHO
B 80-89 4 (xopor1io) 3a4TEHO
C 75-79 4 (xopor1io) 3a4TEHO
D 70-74 3 (yOBIIETBOPUTEIHHO) 3a4TEHO
E 60-69 3 (YIOBJICTBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (Hey10BJIETBOPUTEIIBLHO) HE 3a4TEHO
C BO3MOXHOCTBIO TOBTOPHOM CHa4H
F 0-34 2 (Hey10BJIETBOPUTENIBLHO) HE 3a4TEHO
C BO3MOXKHOCTBIO TIOBTOPHOM CJIa4¥ P YCIIOBUN
00s13aTeNbHOTr0 HA0Opa JOMOIHUTENBHBIX OAJIIOB

12. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE YYEBHOI'O MTPOLECCA

JIeKUMOHHBIE W TPAKTUYECKUE 3aHATHS 10 Y4yeOHOW JAUCHUIUIMHE «OJIEKTpOHHAs
MHUKPOCKOMHUSA» MPOBOJATCS B yueOHON nabGoparopun Ne0l6 «Dusmka mMOIyNpOBOIHUKOBY.
JlaGopaTopust ocHalieHa KOMIUJIEKTOM yueOHoU meOenu Ha 18 mocamodHBIX MeCT, (oMacTepHOM
NocKoi, 1 HOyTOYK ¢ JTUIIEH3MOHHBIM MPOrpaMMHBIM oOecrieueHreM, T0CTyIoM K cetu MHTepHer,
| MynapTUMEIUIHBIN NPOEKTOp, 1 3KpaH nepeHocHoM, |BakyymHbI yHUBEpcanbHBIN noct -2K, 1
®opBakyymHusblii Hacoc, 1 Cnektpomerp CM - 4A. B y4eOHoii naboparopuu «NeKTPOHHOU
Mukpockornun» Ne313, o00opyaoBaHHOI KOMIUIEKTOM ydeOHOW Mebenu Ha 6 MOcaJlouHbIX MECT,
KOMIUIEKT paboyero mecra mnpenojaBareis, 1 HOyTOyK ¢ JHMIIEH3MOHHBIM IPOTrPaMMHBIM
obOecrnieueHrneM, A0cTynoM kK cetu MHTepHer, 1 DnekTpoHHbI MUKpockon BakyyMHBIH-100JIM, 1
Muxkpockon ~ Mmeramnorpagpuueckuii-7, 1 Bakyymmerp MOHM3alMOHHO-TepMonapHbId-2AIll,
1 BakyyMHBIi1 yHUBEpCalbHBIH 0oCT-4.

CamocrosTenbHas pa0oTa CTYJEHTOB MPOXOAUT B YHTAJIbHOM 3aj€  CIPABOYHO-
oubmmorpaduaeckoit uHPopManuonHoit pabotel (aym. Ne 102: r. [Homemk, mp. ['ypoma, 6),
MOMEIIEHNE OCHAIEHO KOMIUIEKTOM y4ueOHOM MeOenu Ha 23 mocallouHBIX MecTa, KOMIBIOTEP B
komruiekTe (1 mmT); B 3ame snexktpoHHON wHpopmammu ([lonernk, mp. 'ypoma, 6, Ne 104-a.).
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[TomerieHne OCHAIIEHO KOMIUIEKTOM Yy4ueOHOM MebOenu Ha 40 mocaloYHBIX MECT, KOMIBIOTED B
KOMIUIEKTE (6 1T);

WnpuBuayanbHble W TPYNNOBbIE  KOHCYJIbTallMM  CTYAEHTaM Uil IPOBEIEHUS
CaMOCTOSITENIbHOW paboThl MPEIOCTaBIAIOTCA B KaOWHeTe Kadeapbl TeopeTH4ecKor (U3MKU U
HAaHOTEXHOJIOTHM, YKOMIUICKTOBAHHOM KOMIUIEKTOM MeOenu Ha 12  1ocaJouyHbIX —MECT,
OCHAILIEHHOM KOMIIBIOTEPOM B KOMILIEKTE (1 IIT.), IPUHTEPOM, CKAaHEPOM, PACIIOIOKEHHOM I10
anpecy r. loneuk, np. Tearpanbnsiii 13, aya. 256.

13.  PEKOMEHJOBAHHAS JIUTEPATYPA

Koa-Bo Hanuumne

Ne IK3EMILIAAPOB | JJIEKTPOHHOM
HaumeHnoBaHue
n/n B Ou0J/IMOTEKE BepCUM B

JonHY IbC

OcHognasa n1umepamypa

1. WBannmein, H. II.  Pasmepnble  3ddextsi B
HAaHOKPUCTANIMYECKUX  Marepuanax  [DJIEeKTpOHHbBIN
pecypc] : TUIs CTYICHTOB, ACIUPAHTOB,
CHEHUAIM3UPYIOIIUXCS 10 HAINpaBJICHUIO TMOJATOTOBKHU
030402 «pwu3uka» ¥ CHEIUATUCTOB B 001acTH (PU3HMKH
KOHJICHCHPOBAHHBIX CpEN, TEOPETUYECKON (u3uku u
Hanotexnojorui. / H. Il. MBanuuemH, C. B. Tepexos, B.
M. KOpuenko ; 'OY BIIO "JloHeukui HarmoHAJIbHBINA
YHUBEPCUTET", DU3BHKO-TEXHUYECKHUI
dakynerer,Kadbenpa  Teopermueckoit (1171637097 QN °
HaHoTexHojorui. - Jomeuxk : JomHY, 2019. -
ONeKTpOHHbIE TeKCTOBbIE NaHHbIe (1 daiin).

2. bypaBnes, 0. M. OcHOBBI HHXEHEPUU IOBEPXHOCTU
METaJUIMYECKUX JeTaled W KOHCTPYKUMH : [ydeOHoe
nocobue] / FO. M. Bbypasnes, H. Il. UBauuusn, A. I
Munocnasckuii ; 'OY BIIO [lonenkuii HarmoHaIbHBIN
yauBepcuteT. - [oneuk : 'OV BIIO "/TouHY", 2017. -
251 c.

3. DJEeKTpOHHAs MUKPOCKOIUS TOHKUX KPHCTAIJIOB : Tep. ¢
anri. / nox pex. JI. M. Yresckoro. - Mocksa : Mup, 1968. 1
-574 c.

Jlonoanumensnasn numepamypa

4. BacunbeBa, JI. A. DnekTpoHHas MMKpPOCKONHUS B
METAJIJIOBE/IEHUU LBETHBIX MeTaioB : CrpaBo4yHUK / A.
A. Bacunnwena, JI. M. Manamesnko, P. JI. Todnener ; [Ton 3
pen. C. A. Acranuuka ; AH BCCP, ®us.-trexs. un-T. -
MuHnck : Hayka u Texauka, 1989. - 208 c.

5. [roxoB, B. I'. DnexkTpoHHass MHKPOCKONMS JIOKaJIbHBIX
norennuanos / B. I'. JlrokoB, C. A. Henwmiixo, H. H.
Cenos ; AH YCCP, Un-t ¢usuku. - K. : Hayk. nymka,
1991. - 198 c.

14. HUHD®OPMAIIMOHHBIE PECYPCbI
http://donnu.ru/ — caiit JlouHY.
http://library.donnu.ru/ — caiit 6udIMOTEKH



http://donnu.ru/
http://library.donnu.ru/

15

15. IMPOI'PAMMHOE OBECIIEYEHUE
1. Windows 7 PRO (kopriopatusnas auuensus JOHHY Ne 46484614);
2. Microsoft Office (kopnioparuBHas aureH3ust JJOHHY nunensus Ne 46472919);
3. Microsoft Visual Studio (;iuuen3ust nporpamMmsl DreamSpark juist BeICIINX y4eOHBIX 3aBE/ICHHIA);
4. Jlunensuun GPL, Apache, BSD mis ceo6ogHoro nporpammuoro obecnedenusi: FreeLab, Scilab,
Free Pascal, Aatuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF

PabGowas mnporpaMMa paccMOTpeHa U TepeyTBEpXKAE€HAa Ha 3acelaHuu  Kadeapsl
TEOPETHYCCKOM (PU3UKK M HAHOTEXHOJIOTHI C m3MEeHEeHUsIMU (0e3 n3MeHeHuit) Ha 20 roj.

(13 2

[TpoTokon Ne oT 20 1.

3aBenyromnuii kageapoit

PaGouass mnporpamMma paccMOTpeHa UM IepeyTBepXkJeHa Ha 3aceJaHuu  Kadeapsl
TEOPETUYECKON (PM3UKU M HAHOTEXHOJIOTHI ¢ M3MEHEHUsAIMU (0e3 m3MeHenuii) Ha 20 TOJI.

[Tporoxoin Ne or“ 7 20 1.

3aBenyromnmii kKageapoit




