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1. IEPEYEHD INTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS

JlucuuminHa y9acTByeT B (JOPMUPOBAHUU CIICTYIOIINX KOMIIETCHIIUN 00pa30BaTEIbHBIX

Iporpamm:

Komnerennus IIK-4 «CnocoOeH k opraHu3aniy ¥ MPOBEACHUIO SKCIIEPUMEHTAIBHBIX

UCCIICIOBaHMI C IPUMEHEHNEM COBPEMEHHBIX CPEJICTB U METOI0B» C(HOPMYIHPOBaHA HA OCHOBE

npodeccuonanbHoro cranaapra 40.104 «Cnenmuajuct 1Mo M3MepeHUI0 NnapamMeTpoB U MOJHU-

(puxannu cBOMCTB HAHOMATEPHUAJIOB U HAHOCTPYKTYP»

O6o061menHast TpyaoBas ¢pynkuusi: D7 «PykoBoacTBO mojpasieiieHUsIMU 110 U3MEPEHUSIM T1a-
pamMeTpoB ¥ MOAU(PHUKAIIUU CBOWCTB HAHOMATEPHAJIOB U HAHOCTPYKTYP»

Tpynosbie ¢pynkuuu: D/01.7 «Opranu3zaiys ¥ KOHTPOJIb IPOLIECCOB U3MEPEHHIA TApaMETPOB U
Mor(pUKAIKY CBONCTB HAHOMATEPUAJIOB U HAHOCTPYKTYP»

D/03.7 «PykoBOJICTBO B3aMMOJICHICTBUEM PAOOTHUKOB CMEKHBIX MOJIPA3/ICICHHII U CTOPOHHUX

OpraHU3aALI»

IHoaxommnereHus,
(¢opmupyemasi B 1uc-
IMUATJINHE

3agaum npogeccHOHATbHOM
AeATeJILHOCTH

NHaukaTopbl J0CTHKEHHUS MO/-
KOMIIeTeHIIN I

[MK-4.MIIMC «Cmoco-
OCH K OpraHu3alud |
MIPOBE/ICHUIO IKCIIEPH-
MEHTAJIbHBIX HCCIIEO0-
aHaJM3a
CTPOGHUSI W COCTaBa
MaTepHaJioB U HaHOCT-

PYKTYp»

BaHUN iId

Pa3paboTka MeToauKu U Npo-
BEJICHUE HCCIENOBAHUN U
U3MEPEHUM IapaMeTpoB U
XapaKTEPUCTHUK 11631 () 15071
NIEKTPOHHOM TEXHUKH, aHa-

JIN3 UX PE3yJIbTATOB

3HaeT BO3MOXKHOCTH H 00JIacTH
HpI/IMeHCHI/IH BKCHepI/IMCHTaJ'H)HI)IX
METOJIOB aHajHM3a CTPOCHUS H CO-
CTaBa MaTepUAIIOB U HAHOCTPYKTYP
YMeeT TNPUMEHATH JKCIIEPHUMEH-
TaJbHBIC METOJbI aHaJnu3a CTPOe-
HUS ¥ COCTaBa MaTepUaoB U HAHO-
CTPYKTYp IIpU PELICHUU KOHKpPET-
HBIX 3a]1a4

HNMeeT oNbIT UCIOIB30BAHUS DKC-
HepI/IMeHTaJ'IBHBIX MCECTOAOB aHaAJIN-
3a CTPOCHHS U COCTaBa MaTEPHAIIOB
U HAHOCTPYKTYp TMPH pEIICHUHU
MPAaKTUYCCKHX 3a/1a4

2. MECTO JUCIHATIJIAHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBbBI

JlucuuniauHa BXOAUT B 4acTh, GOPMUPYEMYIO YUaCTHHKaMH 0Opa30BaTEIbHBIX OTHOLIE-
Hu#t broka 1 «Aucuunnuas! (Moaynn)» o0pa3zoBaTelIbHOM POrpaMMBl.

st € ocBOoeHHST TPEOYIOTCSl 3HAHUS, YMEHHUSI M ONBIT JEATEIHHOCTH, TPHUOOpPETAEMBbIC
CTYACHTaMH MpPHU U3YYEHUH JUCLUUIUIMH ¢pu3ndeckoro npoduis 6akanaspuara 11.03.04 «Onek-
TPOHHUKA U HAHOAJIEKTPOHHKA




3. OFbEM JIMCIUILJINHBI U BUJbI YYEBHOM PABOTHI
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4. COAEP) KAHUE JUCHUIIVIMHBI
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1 JInarnoctuka mare- Onpoc
pHUAJIOB U CTPYKTYP TectupoBanue
ONTHYCCKUMH 1 . 8 8 20 Brimmoanenue u 3ammura
;EIiKzlzngZ:{ecmMn 11a60paTOPHOI pabOTHI
veT (I)) aMu KontponbHas padota
Nel
Ompoc
TectupoBanue
Brimoagenune u 3amura
2 30HIOBbIE U 1U- nabopaTopHOI pabOTHI
(bpakIMOHHBIE METO- 8 8 20 Kontponbras padora
Bl HCCIEAOBAHUS U No2
AAArHOCTUKH Cnada u 3amura npak-
THKO-
OPUEHTHPOBAHHOTO 3a-
IaHus

4.1. JIeKIMOHHBIE 3AHATHSA

He npenycmotrpensl




4.2. TlpakTH4yeckKue 3aHATHSA

MHUCIHUIIIMHBI

HauMeHnoBanue 3aHATHSA

3aHATHS
(uachbl)

= Ne moayJist

CoBpeMEHHbIE METO/Ibl AMATHOCTUKYU MATEPUAIIOB U CTPYKTYP

AHanu3 MaTepualioB U CTPYKTYP METOAAMU ONTHYECKON MUKPOCKOITUU

PactpoBast aieKTpoHHAsT MUKPOCKOIUS

& w [N (Ne TpakTHYecKOoro
NN IOGLem 3ansaTHii

MukpoaHanu3 B pacTpOBO 3IEKTPOHHON MUKPOCKOIINU
KonTponbnas pabora Nel

ol
N

MeTton @OKYCHpOBaHHOFO HOHHOT'O ITy4YKa

6 2 AHanu3 ¥ npenapupoBaHue HAHOCTPYKTYP (POKYCHPOBaHHBIM HOHHBIM ITy4-
KOM

7-8 | 4 JndpaKIIMOHHBIN aHATH3 MAaTEpUAIOB C MPUMEHEHUEM PEHTI€HOBCKOTO U3-
JYYEHUS ¥ DJIEKTPOHOB
KonTponbnas pabora No2

4.3. TlpakTuyeckasi MOATOTOBKA NMPH MPOBeIeHUH JIA00PATOPHBIX padoT

MU CIIUIIIMHBI

HaumenoBanue pa6oTsl

padoThI
(4acsl)

= Ne moayJist

I[I/IaFHOCTI/IKa TTOJIYIIPOBOAHUKOBBIX CTPYKTYP ONTUYCCKUMHU METOJaMU

N | [Ne 1aGopaTopHOi
B 06bem 3ansTHii

UccnenoBanue un nuarHoctTuka HaHopa3MepHbIx cTpykTyp CBUC metonamu
pacTpoOBOM AIEKTPOHHON MUKPOCKOITNU

w
o~

AHanus u npenapupoBanue HaHopa3MepHbIX cTpykTyp CbUC ¢ npumeHeHu-
€M MOHHOTO ITy4Ka

4 4 ®opMupoBaHNE MUKPO- U HAHOCTPYKTYp € IPUMEHEHHEM MeTo1a POoKyCH-
POBAHHOT'O MOHHOT'O TTy4Ka

4.4. CamocrosiTesibHasA padoTa CTYAEHTOB

Ne moayJist

MU CHUILIMHBI

Bux CPC

(uachbl)

[EEN

®l06LeM 3anaTHI

PaboTa ¢ yueOHOM TUTEpaTypOii: MaTepruagiaMi CEMUHAPCKUX 3aHATHH, yueO-
HUKaMH U y4eOHBIMHU MTOCOOHUSIMH

o

IToaroroBka K J1abOpaTOPHBIM 3aHATUAM | U 2: U3y4eHHE TEOPETUIECKOTO Ma-
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TepHalia ¥ CXeMbI SKCIIEPUMEHTA, TIOJITOTOBKA KOHCIIEKTa JJabopaTopHoi pabo-
TBI, TIOJITOTOBKA OTBETOB HA KOHTPOJILHBIE BOIIPOCHI
4 [ToaroToBKa K KOHTPOJIBHBIM MEPOIPHUSIITHSIM: KOHTpOJbHAs padora Nel Ha 3a-
HATUM 4
2 4 Pabora ¢ yueOHoii IuTepaTypoii: MaTepragaMi CEMUHAPCKUX 3aHATHH, yueo-
HUKaMU ¥ Y4€OHBIMH ITOCOOMSIMU
6 [ToaroroBka k 1a0OPATOPHBIM 3aHATHSAM 3 U 4: H3YUCHHE TEOPETUIECKOTO Ma-
Tepuaa ¥ CXeMbI SKCIIEPUMEHTA, TIOJIrOTOBKA KOHCIIEKTa JIA00paTOpHOU pado-
ThI, IOJATOTOBKA OTBETOB HA KOHTPOJILHBIC BOITPOCHI
6 BrImonHeHNe MPaKTUKO-OPUESHTHUPOBAHHOTO 3aIaHUs
4 [ToaroToBKa K KOHTPOJIBHBIM MEPOIIPHSITHSIM: KOHTPOJIbHAs paboTa Ne2 Ha 3a-
HATHUH 8.

4.5. IlpumMepHasi TeMAaTHKA KYPCOBBIX pa0doT (IPOEKTOB)
He npenycmoTpensl

5. HEPEYEHDb YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA JJI51 CAMOCTOSI-
TEJIbHOM PABOTBI

VY4eOHo-MeToAnYeCKOe 0OecTIeueHUE ISl CAMOCTOSITENIbHOM pabOThI CTY/IEHTOB B COCTaBE
YMK mgucrummaasl (OPMOKC// URL: http://orioks.miet.ru).
Moayas 1 JIMarHocTHka MaTepUaJioB M CTPYKTYP ONTHYECKMMH M 3JIEKTPOHHO-

MHKPOCKONMYECKUMH METOAAMH.
Metoanyeckoe mocoOue JUIsl MPaKTHUECKUX U JIAOOPATOPHBIX 3aHATUN, MOATOTOBKU K
KOHTPOJIBHBIM MEPOIIPUATHSIM U 3a4ETY.
Mopayasb 2 3ona0BbIe U AN(PPAKIMOHHbIE METOAbI HCCJIEOBAHUS U IMATHOCTUKH.
MeTtoaudeckoe mocobue aias MpPakTUUYECKUX U J1a0OpaTOPHBIX 3aHATUH, MOJATOTOBKH K
KOHTPOJIBHBIM MEPOTIPUSATHSIM U 3a4ETY.



http://orioks.miet.ru/

6. MIEPEYEHb YYEFHOM JINTEPATYPBI

Jlureparypa

1. PacrpoBas 3JeKTpOHHAas MUKPOCKOIUS JIsi HAHOTEXHOJOrHid. Meroasl U npumeHeHue /
[Tox pen. V. Ky, XK.JI. Vaunra; Ilep. ¢ aurn. C.1. UBanosa, K.W1. Jomkuna, nox pen. T.I1.
KamuHckoi. - 3-¢ u3f., anexkrponHoe. - M. : bunowm. Jlabopatopus 3nanuit, 2017. - 601 c. -
URL: https://e.lanbook.com/book/94144 (mara obpamenus: 16.11.2020). - ISBN 978-5-
00101-478-2.

2.  @ynsn b. IIpocBeunBaromas 3J1eKTPOHHAS MUKPOCKOMIHS U TU(GPAKTOMETPHs MaTepua-
noB [Tekct] / b. @ynbu, Xay Ix. M. ; Ilep. ¢ aarn. B.U. Janunenko, nox pea. A.B.
Moxoga. - 3-¢ u3., ucnp. - M. : Texunocdepa, 2011. - 904 c. - (Mup puzuku u TexHU-

KH). - Opurunan Ha aHIJL 3. B pexume JIOCTyIIa
http://link.springer.com/book/10.1007/978-3-540-73886-2 (nara oOpareHus:
21.11.2020)

3. Orepron P.®. ®usnueckue NpUHLHUIBI AIEKTPOHHOW MHKPOCKONUM : BBeneHue B mpo-
CBEUMBAIOIIYIO, PACTPOBYIO M aHAIUTUYECKYI0 MHUKpockomuto / P.®. Drepron; Ilep. ¢
aurn. C.A. MBanosa. - M. : Texnocdepa, 2010. - 304 c. - (Mup Hpu3uKU U TEXHUKH). -
Opurunain Ha aHIJL. 3. B pexume JIOCTyTIa
http://link.springer.com/book/10.1007/b136495 (nata obpamenus: 21.11.2020)

Hepl/lozmqecmle H3TaHUA

1. WM3BECTUA BY30B. DJIEKTPOHUKA : Hayuno-texHudeckuii )xypHan / M-Bo oOpa-
3oBaHud U Hayku P®; MUOT; I'n. pexn. F0.A. Yamsirus. - M. : MUIT, 1996 - .

2. TIOBEPXHOCTbh. PEHTTEHOBCKME, CUHXPOTPOHHLIE U HEWTPOHHBIE
NCCIIEJJOBAHUAI. - M. : HKI] AxaJieMKHHTA, 1982 - -
URL.: http://elibrary.ru/contents.asp?titleid=9739 (nara obpamienus: 16.11.2020)

7. HEPEYHEHb IMPO®ECCHUOHAJIBHBIX BA3 JAHHBIX, UTH®OPMALMOHHBIX
CITPABOYHBbIX CUCTEM

1. eLIBRARY.RU : Hayunas snextpoHHas OuGnmoreka: Caiit. - Mocksa, 2000 -. - URL:
https://www.elibrary.ru/defaultx.asp (mata oopamenwus: 05.10.2020). - Pexum goctyna: st
3apETHCTPUPOBAHHBIX TOJIh30BaTEIICH

2. ProQuest : [caiiT]. — URL: https://www.proquest.com/ (nara oopamenus: 25.10.2020). — Pe-
JKUM JIOCTYyNa: U3 JIoKanbHOU cetn MUDT

3. APS Physical Society: [caiit]. —Ha anru. s3eike. - CIIIA, 2020. - URL: https://www.aps.org/
(mata obpamenus: 25.10.2020)

4. Springer Nature Limited: caiit. - 2020 -. - URL: http://www.nature.com (nara oOparieHus:
05.10.2020)

5. NSM Archive. Characteristics and Properties = HoBble moylpoOBOHHKOBBIE MaTEPUAIIbI:
XapakTepuCTUKHN U CBOMCTBA: DJIEKTPOHHBIN apxuB / webmaster Anekceir Tonmaues // ®TU
m. A.D. Hobdbe PAH : [caiiT]. —  Mockaa, 1998-2001. -
URL: http://www.ioffe.ru/SVA/NSM/rintroduction.html (mata o6pamenns: 25.10.2020).



http://link.springer.com/book/10.1007/978-3-540-73886-2
http://elibrary.ru/contents.asp?titleid=9739
http://www.nature.com/
http://www.ioffe.ru/SVA/Tolm/index.html
http://www.ioffe.ru/SVA/NSM/rintroduction.html

6. OUIIC :

NudopmanmonHo-nionuckoBasi cucrema: cait. - Mocksa, 2009 - .

- URL:

https://www1.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/index.php (na-

Ta obparenus: 25.10.2020)
7. WebCSD /I The Cambridge Crystallographic Data Centre (CCDC)

[caitT]. -

URL.: https://www.ccdc.cam.ac.uk/structures/ (nata obpammenus: 25.10.2020). - Pexxum goc-

Tyma: g aBTopu3. noias3oatened MUDT

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B X0oac peain3alin 06y‘leHI/I${ HCIIOJIB3YETCA CMEIIAHHOE oﬁyqe}me, OCHOBAHHOC Ha

HHTErpanuu TEXHOJIOTHI TPpaAULIMOHHOI'O W 3JICKTPOHHOI'O 06yLIeHI/ISI, 3aMCUICHUHN YaCTU Tpaan-

IIUOHHBIX Y4eOHBIX (OpM 3aHATHI (popMamMu M BUAAMHU B3aUMOJCHCTBHUS B SJIEKTPOHHOU 00pa-

30BaTEIbHOM Cpelie.

OcBoenne 00pa30BaTENbHON MPOrpaMMBI 00ECIICUNBACTCS pECypcaMu JICKTPOHHON WH-
dbopmarmorHo-oopazosarenbHOM cpenbl OPUOKC.

HJ’IH B3aUMOICUCTBUS CTYACHTOB C IIPCIIOAaBaTCJICM UCIIOJIB3YHOTCA CCPBUCHI O6paTHOﬁ

CBA3HU C UCIIOJIB30BAaHHUECM SHCKTpOHHOfI IIOYTHI.

B mpouecce O6y‘leHI/I5{ IIpH IIPOBCACHUUN 3aHITUN U JJIS CaMOCTOSITEILHOMN pa6OTLI uc-

MOJIb3YIOTCS BHYTPEHHHE 3JIEKTPOHHbIE pecypcbl B popMax BUICOPECYPCOB, Pa3MEIICHHbBIX B

OPUOKC.

[Ipn npoBeaeHUM 3aHATHI U I CAMOCTOSITENILHOM pabOThl MCIONb3YIOTCS BHEIIHHE
3JIEKTPOHHBIE pecypchbl B popMax dICKTPOHHBIX KOMIIOHEHTOB CEpPBUCOB Youtube.com.

Moayas 1

«CxaHupyromas 3J1eKTPOHHAs MUKPOCKOTIHS
https://www.youtube.com/watch?v=TFOEW7Y gvpE&t=1479s (nara obpamienus 26.10 2020)

Moayas 2

«Focused Ton beam machining» https://www.youtube.com/watch?v=pWYHVsu7Fhk (mara o6-

pamienus 26.10 2020)

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUITJIMHBI

HaumeHnoBaHue y4eOHBIX
ayAMTOPHUI U MOMeELLCHUH
JJIS1 CAMOCTOATEIbHOM pa-
00THI

OcHameHHOCTh Y4eOHBIX
ayIMTOPHUIl U MOMeELLeHU
JJIS CAMOCTOSAITEJIbHOM pa-
00THBI

Ilepeyenb nporpaMMHOIro
ob0ecrieyeHust

VYueOHast ayTuTOpHs
Ayn. 3325

[IepcoHaNIBHBIN KOMITBIOTED B
KOMILIEKTE

[Ipoektop Epson EMP-755
[IpunTep nazepusiii HP

AKaI[eMI/I‘-IeCKI/Ie JJUIICH3UHU Ha
10 no mpoekty Azure Dev
Tools for Teaching
(Microsoft)

Office

Jlab6opatopust LIKIT «/Imarno-
CTHKa U MOIU(DUKALINS MUK-

[IporpammHo-anmapaTHbIii
KOMILIEKC /17151 Tab0opaTopuu

Azure, MATLAB, Octave



https://www1.fips.ru/elektronnye-servisy/informatsionno-poiskovaya-sistema/index.php
https://www.ccdc.cam.ac.uk/structures/
https://www.youtube.com/watch?v=TF0EW7YgvpE&t=1479s
https://www.youtube.com/watch?v=pWYHVsu7Fhk

HaumeHoBaHnune yueOHbIX
ayJAMTOPHUIl U MOMeLeHU i
JJIS CAMOCTOSITEJILHOM pa-
00ThbI

OcHalEeHHOCTh Y4eOHbIX
ayIMTOPHUIl U MOMeIeHu i
JJISI CAMOCTOSITE/IbHOM pa-
00ThI

Ilepeyenb NporpaMMHOro
ol0ecrieyeHust

POCTPYKTYpP U HAHOOOBEKTOBY
aya 7109

ananuza CbUC: pactpoBblit
JIEKTPOHHBIN MUKPOCKOII C
BOJIb()PAMOBBIM U3TydaTeIeM
Cucrema MouUKaIUK U TH-
arHOCTUKU COKYCHPOBAH-
HBIM MOHHBIM U 3JIEKTPOHHBIM
my4ykom Helios NanoLab

[TomernieHnue utst CaMOCTOSI-
TEIHLHON pabOTHI

KomnbroTepHasi TeXHUKa C
BO3MOKHOCTBIO TIOAKITFOUCHHS
k cetn «MHTepHET» M 00ec-
MEYEHUEM JIOCTYTIA B JICK-
TPOHHYIO HH(POPMAITHOHHO-
00pa3oBaTeNbHYIO CpEIy

AKa)ICMI/I‘IeCKI/Ie JIMOCH3UHU Ha
I1O no mpoekry Azure Dev
Tools for Teaching
(Microsoft), Open Office,
opaysep Mozilla Firefox nnu
Google Chrome

MUDT

10. ®OHJbI OLIEHOYHBIX CPEJICTB JJIs1 IPOBEPKU
C®OPMHUPOBAHHOCTH KOMNETEHIMI/MOIKOMIETEHLIAN

®OC no noakomnerenimu [1K-4 MJIMC «CriocobeH k opraHu3aifu 1 MpOBEACHUIO IKCTIe-
PUMEHTANBHBIX MCCIIEIOBAHNHN /ISl aHAJIN3a CTPOCHUS M COCTAaBA MAaTEPUAIOB M HAHOCTPYKTYP»

@OH/I OIEHOYHBIX CPEJCTB MPEJCTABICH OTIEIBHBIM JOKYMEHTOM M pa3MeIlleH B COCTaBe
YMK aucuuninHel 371eKTpoHHON MH(opMamoHHoi obpa3oBarenbHoii cpensl OPUOKC// URL:
http://orioks.miet.ru/.

11. METOAUYECKHUE YKA3AHUS /151 OBYUAIOIMXCSI 10 OCBOEHUIO
JUCHMUIIIAHBI

11.1. OcoGeHHOCTH OpPraHU3aliu NMpouecca o0y4eHust

JucnummHa «MeToapl JUarHOCTHKH MaTepHajioB U CTPYKTYP» U3Y4aeTcsl B TEUEHUE OJI-
HOro ceMecTpa. OHa BKIIIOYAET:

- IpaKTUYecKue 3aHATHs (ceMuHapbl) — 1 pa3 B 2 Heaenu;

- 1abopatopHble paboThl — 4-X YacoBble 3aHATUS 1 pa3 B 4 HexemH.

[Tocemenue nMpakTUUECKUX 3aHATUN M MPAKTHUECKOW MOATOTOBKH MPH BHIIOIHEHUH Ja-
OOopaToOpHBIX paboT ABISAETCS 00SI3aTEILHBIM.

Coneprxkanue TUCHMIUIMHBI COCTOMT U3 JIBYX MOJYJeH, KOTOpble M3ydaroTcs MOcie10Ba-
TEJIBHO:

- JMarHOCTHKa  MaTepuajioB WU ONTUYECKUMHU U

MHKPOCKOIIMYECCKUMH MCTOAaMU,

CTPYKTYP 3EKTPOHHO-



http://orioks.miet.ru/
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