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1. OBIIAA XAPAKTEPUCTHUKA MOIYJISl MeToabl HAay4HbIX HCCJIEJ0BAHMII B JIEKTPOHHUKE

1.1. AHHOTAUMS CO/lePKAHUSA MOTYJIS

Moysb MTOCBSIIEH U3YYCHUIO OCHOB HAyTHO-HMCCIIEA0BATENLCKOM pabOThl B 00IaCTH SNEKTPOHUKU U
HaHOOIICKTPOHHUKH, WHTETPUPOBAaHHOW B y4eOHBIH Tmporiecc, Oa30BBIX HANpaBICHUH HAydHO-
HCCIIEIOBATEIBCKUX M OIBITHO-KOHCTPYKTOPCKUX padoT, MpoBOIMMBIX Ha Kadenapax «Dusnyeckue
METOABl W TPUOOPHI KOHTPOJS KadecTBay, «DKCHepuMeHTanbHas (usnuka», «Penkme Mertamuibl u
HaHOMATepHAIB», «Onekrpodusuka». Ocoboe BHHUMaHUE YICIACTCS HW3Y4EHUIO M OBIAJACHUIO
OCHOBHBIMH METOJWKAMHU TIOJY9eHHS, 00paOOTKM M aHAIN3a SKCIEPUMEHTAIBHBIX NaHHBIX. B pamkax
JUCLUILTMHBI OCBAaMBAETCS KYJIBTYpa HalMCAaHU HAYIHOTO TpyZa (cTaTeil, Te3MCOB TOKIaIa).

1.2. CTpykTypa u 00beM MOAYJISt

Tabmmma 1
O0beM QUCHUIIHH MOAYJIS
Ne U BCEro MoayJisl B 3a4€THBIX
l'[epeqem, AUCHHUIUITUH MOAYJIA B MOCJICA0BATEJIbHOCTH UX OCBOCHUS
n/n €AMHHIIAX
1 IIpoekT mo moaynto MeToibl HayYHBIX UCCIIEOBAHUN B
3IEKTPOHHUKE 1
2 HccnenoBanue MaTepuaioB MUKPO- H HAHOIEKTPOHUKH 31
HUTOI'O o moxaymo: 32
1.3.IlocienoBaTeIbHOCTH OCBOEHHS MOAY.JIs B 00pa3oBaTe/bLHOI NMporpamMmme
IIpepexkBU3UTHI MOAYJIsSI He npenycmoTtpensr
IHocTpeKBU3UTHI U KOPEKBU3UTHI He npenycmoTtpensr
MOAYJIst

1.4. Pacnpene/jieHue KOMIIETEHIHH MO IMCHUIVIMHAM MOAYJs, IJAaHUPyeMble PpPe3yabTaThbl
o0yuyeHusi (MHHAUKATOPHI) MO MOIY.IIO

Tabmuma 2
Ilepeuennb
Kon m HammeHoBaHMe I[nanupyemblie pe3yabTaThl 00yUeHUsI
AUCIHUTLIINH
KOMIIETEeHM 1 (MHAMKATOPbI)
MO YJIs1
1 2 3

Uccnenoanue [IK-3 - Cnocoben 3-1 - ChopmynupoBaTh OCHOBBI TATEHTOBAHUS
MaTepuaioB pa3pabartbiBaTh U PE3YIBTAaTOB HHTEIICKTYATbHON JEATCIBHOCTH
MHUKPO- U aKTyaJTU3uPOBATh HAYIHO-

P Y p i VY-1 - Onpenenarb OCHOBHBIE TIOJXOIBI K
HAHOICKTPOHHUK | TEXHHYECKYIO .
" pa3paboTke HOPMATHBHO-TEXHHUECKOM

JOKYMEHTAITVH




JIOKYMEHTAIINIO B 00JIaCTH
HaHOMHKECHEPUU

[1-1 - Umertsb onbIT pa3paboTKu U
aKTyaJM3alui Hay4HO-TEXHUYECKON
JOKYMEHTaIUH

IIK-5 - Cnocoben
MIPUMEHATHL METOABI U
Cp€acTBa IJIaHUPOBAaHM,
opraHu3anuy, pPOBEACHUS
1 BHEAPCHHA HAYYHBIX
HCCIICIOBAaHHI

3-1 - V37m05kuTh OCHOBBI O(pOPMIICHUS
Pe3yJIbTaTOB HaydHO-HCCIIEI0BaTENBCKOM
NesITeNIbHOCTU B BUJE CTaTell, JOKJIAA0B,
Hay4YHBIX OTYETOB U MPE3CHTALNH C
HCII0JIb30BAHUEM CHCTEM KOMIIBIOTEPHOM
BEPCTKHU U MAKETOB O(PHCHBIX MPOTPaMM

VY-1 - AnanuzupoBats 1 00padaTbIBaTh
pe3yNbTaThl UCCIIEAOBAHUN HAHOMATEPHUAJIOB

V-2 - Opranu3oBbIBaTh NPOBEACHUE HAYIHOTO
WCCIIeIOBAHUSA U pa3padOTKy U3IEIIi
HAaHOMAaTEpPHAaJIOB

[1-1 - IlpoBOaUTE TOMCKOBBIE PAOOTHI TIO
OTIPECTICHUIO TEPCIEKTUBHBIX HANPABICHUN
Pa3BUTHS HCCIIEAOBATENBCKUX M MPOEKTHBIX
pabot

IIpoext mo
Monymo Meroast
Hay4YHBIX
HCCIIETOBAHUN B
3JEKTPOHUKE

[IK-3 - Cnocoben
pa3pabartbIiBaTh U
aKTyaJTU3uPOBATh HAYIHO-
TEXHUIECKYIO
JIOKYMEHTAIINIO B 00JIaCTH
HaHOMHKEHEPUU

3-1 - ChopmynrpoBaTh OCHOBBI TTATCHTOBAHUS
PE3YIBTAaTOB HHTEIICKTYATbHON JEATCIBHOCTH

VY-1 - Onpenenarb OCHOBHBIE TIOJXOIBI K
pa3paboTke HOPMATHBHO-TEXHHUECKOMN
JOKYMEHTAITNH

[1-1 - Umersb onbIT pa3paboTKu U
aKTyaJM3alui Hay4HO-TEXHUYECKON
JOKYMEHTalH

IIK-5 - Cnocoben
MPUMEHATHL METOABI U
Cp€acTBa IJIaHUPOBaHM,
opraHu3anuy, pOBEACHUS
1 BHEAPCHHA HAYYHBIX
HCCIICIOBAaHMI

3-1 - V31m05kuTh OCHOBBI O(pOPMIICHUS
Pe3yIbTaTOB HaydHO-HCCIIEI0BaTENBCKOM
JesITeNIbHOCTU B BUJE CTaTel, JOKJIAA0B,
Hay4YHBIX OTYETOB U MPE3CHTALNH C
HCII0JIb30BAHUEM CHCTEM KOMIIBIOTEPHOM
BEPCTKHU U MAKETOB O(PHCHBIX MPOTPaMM

VY-1 - AnanuzupoBats 1 00padaTbIBaTh
pe3yNbTaThl UCCIIEAOBAHUN HAHOMATEPHUAJIOB

V-2 - Opranu3oBbIBaTh NPOBEACHUE HAYIHOTO
WCCIIeTOBAHUSA U pa3pabOTKy U3IEIIit
HAaHOMAaTEpHAaJIOB

I1-1 - [IpoBOAUTH TOMCKOBEIE PaOOTHI TIO
OTIPENEICHUI0 TEPCIIEKTUBHBIX HANPABICHUN
pPa3BUTHUS UCCIEI0BATENBCKUAX U TPOEKTHBIX
pabot

1.5. ®opma o0yuyenust




OOyuenue Mo JUCIUIUTMHAM MOJTYJISI MOYKET OCYIIECTBIATHCS B O9HOH popmax.



PABOYASA NTPOI'PAMMA JTUCHHUIIJIMHBI
HccnegoBanne MaTepuaoB MUKpPO- U
HAHOYJIEKTPOHHUKH

Pabouas nporpamma IuCHUITUHBI COCTABJICHA ABTOPAMHU:

Ne n/m | @amuiansa Uma OTuecTBO Yuemas crenens, JoJekHOCTH Honpasnenenie
yueHoe 3BaHHe
1 Pemmniens Angpeit TOKTOp (HU3UKO- [Mpodeccop busnaecKkux
AHnpeeBrY MaTeMaTH4d eCKUX METOZOB U
HayK, nmpodeccop npudopoB
KOHTPOJISI Ka4ecTBa

PexoMeHa0BaHO y‘leﬁHO-MeTOI{H'—leCKHM COBE€TOM MHCTUTYTA DOHU3NKO-TEXHOJIOTHICCKUI

[Iporoxkon Ne 9 ot 14.05.2021 .




1. COAEPKAHUE U OCOBEHHOCTHU PEAJIN3ALIUU JUCIIAIIJIMHBI
ABTOpBI:

1.1. TexHoJ0OTUHK peajindanum, MCIOJb3yEMbIC IIPU U3YICHHUH TUCHUIIJIUHBI MOYJIsAA

- TpagummonHas (penpoayKTHBHAS) TEXHOJIOTHS
— PasnoyposaeBoe (nudhepeHuupoBanHoe) 00ydeHue
o ba30BbIl YpOBEHB

*bazoeviti I yposenv — coxpamsiem JN02UKy camoU HAYKU U NO360JAem NOAYYUMb YHNPOUEHHOE, HO 6EpHOE U NOJHOE
npedcmasienue o npeomeme OUCYUNIUHLL, mpedyem 3HaHue CUchmemMbl NOHAMU, yMeHue pewams npodaemusie cumyayuu. Oceoenue
OaHHO20 YPOGHs pe3yIbmamos 00yueHus OONHCHO obecneyums @opmuposanue 3anIaHUPOSAHHbIX KOMNEMEHYUl U no3601uUm
006yuaiowemycs Ha MUHUMATLHOM YPOBHE CAMOCMOSMENbHOCIU U OMEENCMEEHHOCIU 8bINOTHAMb 3A0ANUSL
Ilpoosunymuuii I ypogenv — yenyonsem u oboeaujaem 0a306blii YpOGeHb KAK NO COOEPICAHUIO, MAK U NO 2Tybune npopabomxu
Mamepuana OUCYUnIuHsl. Mo npoucxooum 3a cuem eKIo4eHUs 00NOIHUMENbHOU uHGopmayuy. [annvlii yposers mpedyem ymeHus
peuiams npoodremMbl 6 pamMKax Kypca U CMENCHbIX KYPCO8 NOCPEOCMEOM CAMOCHOAMENbHOU NOCMAHOGKU Yenu U 6b100pa npoepammbl
Oeticmesuil. Ocgoenue 0aHHO20 YPOBHS Pe3yTbman o8 00yUeHs HO360IUm 00YUAIOWeMyCsl NOGLICUMb YPOBEHb CAMOCHOAMENbHO CIU
U OMBEMCMEEHHOCU 00 MBOPUECKO20 NPUMECHEHUS SHAHUU U YMEHUIL.

1.2. Conep:xanue TUCHUNIUHBI

Tabmmma 1.1
Kon
Pa3nen, Tema
pasneJa, MHCHHILIHHBI® Conep:xanue
TeMBbI

LeneBoe Ha3HAUeHUE NUCUUIUIMHEI, 334K, CTPYKTYpa, 00beM,
coJiep)kaHue, IOPAJOK U3ydeHus: MaTtepuana. Gopmbl KOHTP O

1 Bgenenue CaMOCTOSITETIbHOM PadOThl. XapaKTepUCTHKA y4eOHOU IUTEpaTypHl.
CoBpeMeHHasi KOHIICTIIUs Y4eOHO-UCCIIeI0BATENbCKONU PabOThI
CTY/ICHTOB.

[Tnanuposanue sxcnepumenTa. OO6paboTKa pe3yabTaToB
SKCTIepUMEHTa. M3y4aroTcs TeopeTnieckue OCHOBBI METOIUKH,
MOCTaHOBKH, OPTaHU3AIMHU 1 BHITTOJIHEHUSI HAYYHBIX UCCIIEI0BaHNU,
TUIAHUPOBAHUS M OPTaHU3aLUN HAYYHOT O SKCIIEPUMEHTA,
00pabOTKH HayYHBIX AaHHBIX. CTYIEHTHI OBIAJeBalOT HABBIKAMU
MOJTOTOBKY U TUNITAHUPOBAHMS HKCIIEPUMEHTa, BKIIOYast
OpraHu3alnio Pabovero Mecra, BHIOOp CPEACTB M METOIOB
SKCTIIEPUMEHTAIIBHOTO UCCIIEI0BaHuUs, o0ecrieueHrne 0€30macHOCTH

Beimonnenue yae6Ho- MPOBEIEHHs DKCTIEPUMEHTa, 00pabOTKU 1 aHATTU3a MOJTyYeHHBIX
HCCIIE0BATEIbCKON PadOTHI PE3yIIBTATOB.

[Nouck HayuHO-TexHUYecKOH nHPopMalmu. OBlazeHre HaBbIKaMH
Y pallMOHAJbHBIM NIpUeMaM paboThl C HAYYHO-TEXHUYECKOM
uH(opMaIuen, cocTaBIeHHE PETPOCIIEKTUBHBIX 0030POB WIIN
pedepatoB Mo TeMaTUKe UCCIETOBAHNN.

AHanu3 3KcrepyUMeHTalbHbIX pe3ynbTaroB. Hanucanue oruera o
3 3axnroueHue . 9
BBINOJIHEHHOM M CCIIeJ0BaTENbCKON padoTe.




1.3. Hampasnienue, BUbI BOCIUTATENHHOM AESITEIIEHOCTH M UCTIOJB3yEeMbIE TEXHOIOTHHU

Taommma 1.2
Hamnpasnenu Bu
pasie ev A . Texaonorus PesvILTaATH
BOCIIMTATEIBHON | BOCHUTATENBHON | oo oror oo KoMIeTe s 06}’ -
NEeITEIbHOCTH JEATEIFHOCTH NESTETHHOCTH yq

1.4. [IporpaMMa AMCUMIUIMHBI peajn3yeTcsl Ha rocyaapcTBeHHOM si3bike Poccuiickoit denepanun .
2. YYHEBHO-METOAUYECKOE U UTHOOPMALIMOHHOE OBECHHEYEHHUE JUCLHUIIJINHBI
HccienoBanue MaTepuaJoB MUKPO- H HAHOJIEKTPOHUKHU

JJIeKTPOHHbBIE pecypchl (U31aHMA)

1. 'yceB, A. W.; HanomaTepuaiisl, HAHOCTPYKTYpPBI, HAHOTEXHOJIOTHH : MOHOTpadus.; Ouzmarmut, MockBa;
2009; http://biblioclub.ru/index.php?page=book&id=68859 (DnekTpoHHOE H31aHUE)

2. Enucees, A. A.; OyHKIIMOHANIBHBIE HaHOMAaTepHalbl : ydyeOHOe mocodwue.; dusmariut, Mocksa; 2010;
http://biblioclub.ru/index.php?page=book&id=68876 (DnekTpoHHOE N3IaHKE)

3. ®ocrep, JI., JI., XavosH, A. B.; Hanotexnomornu. Hayka, naHoBamu 1 Bo3mosxkHoctH; PUI Texaocdepa,
Mockga; 2008; http://biblioclub.ru/index.php?page=book&id=135424 (DnexTpoHHOE U3IaHUE)
IMeuaTHBIE M3MAHNUSA

1. Cy3manes, U. Il.; Hanorexuomnorusi. ®u3NKO-XUMHUsI HAHOKJIACTEPOB, HAHOCTYKTYP M HaHOMAaTepHajOB;
URSS, Mocksa; 2014 (2 5k3.)

2. Peokonkos, JI. U., Jlesuna, B. B., I3umsurypu, O. JI.; Hanomarepuansr : yue6. mocodue.; BUHOM.
Jlaboparopus 3nanuii, Mocksa; 2008 (6 3k3.)

3. ao, T'., Epumona, A. U., Kapros, C. U., 3aiines, B. b.; Hanoctpykrypsl 1 Hanomatepuanbl. CHHTE3,
CBOWCTBA M puMeHeHue : [0030p Marepuanos].; Hayansrit mup, Mocksa; 2012 (1 5k3.)

4. I'yces, A. W.; HanomaTepuaibl, HaHOCTpYKTYphl, HaHoTexHoJorun; GDU3IMATIIUT, Mocksa; 2009 (6 3k3.)
5. T'yces, A. U., Pemnens, A. A.; Hanokpucranmnueckue marepuainsi; PUIMATIIUT, Mocksa; 2000 (5 3k3.)

6., Jlanun, A. I'.,, 'yrkun, M. 10.; KorcTpykumoHHble HAHOKpUCTAJUIMYECKUE MaTepuaibl. HaydHbie OCHOBBI
u npunoxenus; DUSMATIIUT, Mocksa; 2012 (2 3k3.)

IpodeccuonaibHbIe 6a3bl JAHHBIX, HHYOPMAIMOHHO-CIIPABOYHbIE CHCTEMbI
. MomroTekcroBas BJ] American Chemical Society (http://pubs.acs.org/).
2. MomaoTekcroBas B/ American Institute of Physics (http:/scitation.aip.org/).
3. [NomorekcroBas b/l American Physical Society (https://journals.aps.org/about).
4. MMomaotekctoBas bJ] Annual Reviews Science Collection (http:/www.annualreviews.org).
5. omorekcroBas b1 Applied Science & Technology Source (http://search.ebscohost.com).
6. [TommaorekcroBas b/l eLibrary - HayaHas snekrponHas 6udimoreka (http://elibrary.ru).

7. PedeparuBnas BJ] INSPEC. EBSCO publishing (http://search.ebscohost.com/).



8. IMonmrorekcrorast B/1 Institute of Physics (IOP) (http://iopscience.iop.org/).

9. bubnuorpapuueckas ~ BJI  Journal  Citation  Reports (JCR). Web  of  Science
(http://apps.webofknowledge.com/).

10. TlonroTekcroBast BJ1 Nature (https://www.nature.com/siteindex).
11. TlonroTexcroBast B/ Optical Society of America (OSA) (https://www.osapublishing.org/about.cfm).
12. TlonaoTtexcroBast BJ1 Questel Patent (https://www.orbit.com/).

13. TlonmnortekctoBas BJ] Science AAAS (American Association for the Advancement of Science)
(http://www.sciencemag.org/).

14. TlonroTtexcroBast BJ1 ScienceDirect Freedom Collection (http://www.sciencedirect.com/).

15. Pedeparusnas B/1 Scopus (http://www.scopus.com/).

16. [NomHoTrekcroBas B/l Springer Materials (https://materials.springer.com/).

17. HomnorekcroBas B/ Springer Nature Experiments (https://experiments.springernature.com/).
18. MomnorekcroBas B/l SpringerLink (https://link.springer.com/).

19. Pedeparusnas B/l Web of Science Core Collection (http://apps.webofknowledge.com/).

20. IMonHoTtekcroras b/l Wiley Journal Database (http://onlinelibrary.wiley.com/).

Martepuaasl aas jaun ¢ OB3

Becy kontent DBC mpexncrasieH B Bune (aiioB cnenuanbHOrO Qopmarta s BOCIPOU3BEACHUS
CHHTE3aTOPOM PEYH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM IS IPOYTEHMS C HUCIIOIb30BAaHUEM SKPAHHOM JTYIIBI
Y HaCTPOWKOW KOHTPACTHOCTH.

Ba3bl 1aHHBIX, THPOPMALHOHHO-CIPABOYHbIE H MOUCKOBbIE CHCTEMBI

1. MunuctepcTBO 0Opa3oBanust u Hayku Poccutickoit @enepanuu (http://MmuHOOpHAYKU. PG/ ).
2. @enepanbhbiil mopran «Poccuiickoe oopasosanue» (http://www.edu.ru/).

3. OO0 Hayunas snexrponnas oubnmmoreka (http://elibrary.ru/defaultx.asp).

4. 3onanpHas HaydHas Oubmmoteka YpDY (http:/lib.urfu.ru).

5. DnextpoHHbIil Hay4dHbI apxuB YpDV (https://elar.urfu.ru).

3. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIJIUMHBI
HccnenoBanne MaTepHaoB MHKPO- U HAHOIJIEKTPOHUKH

CBe[[eHPlﬂ 00 OCHAIICHHOCTH NUCHUIIJIMHBI CIICHMUATIU3UPOBAHHBIM U J'IaﬁOpaTopl-lblM
oﬁopyuonalmeM U NMpOorpaMMHbIM odecrneyeHUeM

Taommma 3.1



Bunsl 3aaarnii

OCHAIEHHOCTD CIEeIHAIBHBIX
MOMeIleHUil ¥ IIOM elleHui JJ1s1
€aMoCTOATEIbHONH PaboThl

Ilepe4yeHb JIMIEH3HOHHOTO
TMPOrpPaMMHOI0 o0ecnedeHus.
PexBU3HTHI MOATBEPKAAIOILET 0
JOKYMEHTA
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3aHATHUA
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[MepconanbHbIe KOMITBIOTEPHI 11O
KOJIMYECTBY 00 yJarommxcs

O6opynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHHUAM
OpraHu3any yaeoOHOTo
mporecca B COOTBETCTBUU C
CaHWTapHBIMHU TPaBUIIAMH U
HOpMaMH

[Moaxmouenue k cetu MaTepHeT

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

paboTa cTyaeHTOB

KOJIMYECTBOM PabOYHX MECT B
COOTBETCTBHH C KOJHMUYECTBOM
CTY/ICHTOB

[Mepudepuiinoe ycTpoiicTBO

[MepconanbHbIe KOMITBIOTEPHI 11O
KOJIMYECTBY 00 yJarommxcs

[Moaxmouenue k cetu MaTepHeT

Texkyuwmiit kouTposE 1 | Mebenb aynuropHas ¢ He Tpedyercs
MIPOMEKYTOYHAs KOJIMYECTBOM PabOIMX MECT B
arTecTanus COOTBETCTBHH C KOJIMYECTBOM
CTYIIEHTOB
Pabouee mecto npenonasarens
Koncynpranun Mebens ayautopHasi ¢ He Tpedyercs
KOJIMYECTBOM PabOIMX MECT B
COOTBETCTBHH C KOJIMYECTBOM
CTYIIEHTOB
Pabouee mecto npenonasarens
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