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1. OBIIAA XAPAKTEPUCTHUKA MOIYJISI MeToabl HayYHBIX HCCIEI0BAHUI B JICKTPOHHKE

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

CopepxaHue AMCLMIIMH MOAYJSL IO3BOJIUT CTYACHTaM OBJIAZETh 3HAHUAMHU OCHOB Hay4HO-
UCCIIeI0BATENBCKOM paboThl B 00JACTH JIEKTPOHUKU M HAHOIJIEKTPOHUKH, HHTETPUPOBAHHOM B y4eOHBII
nporecc, 0a30BbIX HANpPaBICHUH HAYYHO-HCCIEIOBATEIbCKUX W ONBITHO-KOHCTPYKTOPCKUX padoT,
MIPOBOJUMBIX Ha Kadenpax «Puzndeckre MeTo bl U MPHOOPBI KOHTPOJIS KaueCTBa», « IKCIIEPUMEHTAIbHAS
¢usuka», «Peakue MeTamuibl U HaHOMAaTepHANbD», «DnekTpopusuka». (Ocoboe BHUMaHUE YJENIETCs
W3YYEHUI0 M  OBJAJCHUIO OCHOBHBIMH  METOJMKAMHU  IOJNy4eHHUs, o00pabOTKM M  aHamu3a
9KCIIEPUMEHTAIbHBIX JaHHBIX. B paMKax JUCHMILIMHBI OCBaUBAETCA KYJIbTYpa HAallMCAHUS HAYYHOTO TpyAa
(craTeii, Te3ucOB MOKIaAa). MOIy b MOCBSIIEH N3YYEHUIO OCHOB HAayYHO-MCCIIEIOBATENBCKOM pabOTH B
00JIaCTH DIIEKTPOHUKH W HAHOAJICKTPOHUKH, HWHTETPUPOBAHHOM B Y4eOHBIH mporecc, 0a30BBIX
HaNpaBJICHUH HAYYHO-HCCIIEIOBATEIBCKUX M OMTBITHO-KOHCTPYKTOPCKUX paboT, MPOBOANMBIX Ha Kadenpax
«®Dusnueckue MeTobl W HpUOOpPHI KOHTPOJIS KadecTBa», «JKcHepuMeHTalbHas ¢usukay, «Penkue
MeTaJlJIbl U HAaHOMaTepuaibhy, «nekTpopusrka». Oco0oe BHUMaHUE YIENIIETCsS U3yUYEHUIO U OBJIa/ICHUIO
OCHOBHBIMHM METOJMKaMH TOIy4deHHs, 00pabOTKM M aHallM3a SKCIIEPUMEHTAJbHBIX JAaHHBIX. B pamkax
JUCLUIUIMHBI OCBAUBAETCs KyJIbTypa HalMCaHKsI HAyYHOIO Tpy/ia (CTaTel, Te3UCOB O0KIaa).

1.2. CTpykTypa u 00beM MOAYJISA

Tabnuna 1
O0beM TUCHUILIAH MOAYJIS
No U BCEro MOAYJIsl B 3a4€THBIX
IlepevyeHsb TMCHMILIMH MOYJISI B MOC/IE0BATEIbHOCTH UX OCBOEHUS
n/n eIMHUIAX
1 HccnenoBanue MaTepuaioB MUKPO- M HAHOAJIEKTPOHUKHU 12
HUTOTI'O o momyro: 12

1.3.I1ocsieqoBaTeIbHOCTH OCBOCHHSI MOAY IS B 00pa30BaTeJIbLHOM IporpamMme

IIpepekBH3UTBLI MOAYIS He npenycmotrpensl
IocTpeKBU3UTHI U KOPEKBU3UTHI He npenycmotpensl
MOYJIst

1.4. Pacnipeesienne KOMIETEHUMI MO0 JWUCHUIVIMHAM MOAYJIS, IUIAHUPYeMble Pe3yJibTaThl
00y4eHusi (MHAMKATOPBbI) 110 MOXYJIIO

Tabmuma 2
Ilepeuennb
Koa u HaumeHoBanme Ilianupyemble pe3yibTaThl 00yUeHUs
AUCHUTLIUH
KOMITeTeHIIM U (MHAUKATOPBI)
MOIYJIst
1 2 3




HccaenoBanue
MaTepuaioB
MHUKPO- U
HaHOAJIEKTPOHUK
nu

ITK-3 - Criocoben
pa3pabarbiBaTh
TEXHUYECKUE 3a/IaHUsI Ha
MIPOCKTUPOBAHUE
TEXHOJIOTHYECKUX
MIPOLIECCOB MPOU3BOJICTBA
MAaTEepHUaIOB U U3EIIHIA
3JIEKTPOHHOU TEXHHK

3-1 - OnuceiBaTh COBpEMEHHBIE
TEXHOJIOTUYECKUE MPOLECCHI IPOU3BOJACTBA
U3JIEIMI MUKPO- U HAHORJIEKTPOHUKHU

3-2 - OnpenensTh Ha3HAYEHUE, YCTPOMCTBO U
MIPUHIIMIL JEHCTBUS 000pYI0BaHUS IS
M3MEHEHHUS apaMeTpoB U MoaAU(UKaIIH
CBOMCTB HaHOMATEPUAIOB U HAHOCTPYKTYP

V-1 - [IpoBOIUTH aHAIN3 U BBIOOD
MEPCIEKTUBHBIX MAaTEPHAJIOB,
TEXHOJIOTMYECKUX IPOLECCOB U 000PYI0BAHUS
MIPOU3BOJICTBA M3/ICTHIA MUKPOAIICKTPOHUKHI

V-2 - OnpenensiTe ONTUMAIbHBIE METObI
COCTaBJICHUS U OPOPMIICHUS TEXHUIECKOTO
3aIaHus

I1-1 - ImeTh npakTU4eCKUE HaBBIKU
IIPOCKTUPOBAHUS TEXHOJIOTHYECKHX IIPOLIECCOB
IIPOU3BOJCTBA U3JIEIUN MUKPO- U
HaHODJIEKTPOHUKHU

IIK-6 - I'oToB
(dbopMyIUpOBaTh LEH U
3aJla4yl Hay4HbIX
HCCIIEJOBaHU B
COOTBETCTBHUU C
TEHICHIIUIMU U
MEPCTIEKTUBAMH PA3BUTHUS
ANEKTPOHUKHU U
HAHOYJICKTPOHUKH, a
TakKe CMEKHBIX 00J1acTel
HAyKHU ¥ TEXHUKH,
CIIOCOOHOCTBIO
000CHOBAaHHO BBIOWMPATH
TEOPETUICCKHUE
IKCIIEPUMEHTAIBLHBIC
METOJIbI M CPEJICTBA
pelIeHus
chopMyITUPOBaHHBIX
3a7a4

3-1 - CooTHECTH NIEpEIOBOM OTEYECTBEHHBIN U
3apyOeXHBIN OMBIT pa3pabOTKU U
AKCIUTyaTaluu JEKTPOHHBIX CPEJCTB U
ANEKTPOHHBIX CUCTEM

V-1 - Ocy1iecTBasATh TEOPETUUECKUE U
HKCIEPUMEHTAIbHBIE UCCIIEIOBAHUS B LIEISIX
M3BICKaHUS PUHIUIIOB M ITyTeH CO3aHUS
HOBBIX AJIEKTPOHHBIX CPEJICTB U DIIEKTPOHHBIX
cHCTEM

I1-1 - I[Ipemmarate MeTOABI KOHTPOJIS MpoOIlecca
MIPOBEJICHUS U aHAN3a Pe3yIbTaTOB HAYyUYHO-
HCCIIEeIOBATEeNIbCKUX paboT B 001acTu
3JEKTPOHHBIX CPEJICTB U JIEKTPOHHBIX CUCTEM

[1-2 - OpopmisTh pe3ysbTaThl
HCCIIEIOBATENIbCKUX U MPOEKTHBIX padoT

1.5. ®opma o0yueHus
OOyueHue 1Mo JUCHUIUTMHAM MOIYJISI MOKET OCYLIECTBIIATHCA B OUHON (opMax.




PABOYASA MPOTPAMMA JUCHUIIJIMHBI
HccnenoBanne MaTepuaioB MHKPO- U
HAHOXJIEKTPOHUKH

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Nen/m | @amuans Umsa OtyecTBO Yenas crenen, JloJI3KHOCTD Honpasenenue
yueHoe 3BaHHue
1 Batiamreiin Nnbs I.(G-M.H., 3aBEIYIOIIMI dusnueckux
AneKkcaHapoBUY npodeccop kadeapou METOI0B U
puOOpoOB
KOHTPOJISI KauecTBa

PexoMeHI0BaHO y4eOHO-METOAUYECKMM COBETOM HHCTUTYTA DU3NMKO-TEXHOTOTUYECKUI

IIpotokon Ne 6 ot 11.02.2022 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI

ABTOpBI:

e Baiinmreitn Uiabs AjlekcanapoBuy, 3aBeaAyomuil kadeapoii, Pu3nyecKux MeTo10B H
NpuOOPOB KOHTPOJISI Ka4ecTBa

1.1. Texnojaoruu peajinzanuu, HCMOJb3yEeMbIC IIPU H3YYCHUH JUCHUIIIMHBI MOIYJIA

- TpanunuonHas (penpoayKTUBHAs ) TEXHOIOTUS
— PasnoypoBHeBoe (quddepeHipoBaHHoe) 00yUeHne
o ba3oBslil ypoBEeHB

*Bazoewiti I ypoeenv — coxpamsem J102UKy CAMOU HAYKU U NO360JAEM NONYYUMb YNPOUJEHHOe, HO 8epHOe U HNONHOe

npedcmasienue o npeomeme OUCYURIUHbL, mpebyem 3Hanue cucmemsl ROHAMUU, yMeHue peuwams npoonemusie cumyayuu. Oceoenue
OAHHO2O YPOBHS Pe3yIbMAMO8 00VUeHUs O0NNCHO obecneuums (GOPMUposaHue 3anIAHUPOSAHHBIX KOMHEMEHYUll U NO3601UMN
0byuawemycs Ha MUHUMATLHOM YPOBHE CAMOCIMOAMENbHOCIU U OMEEMCMEEHHOCIU BLINOTHAMNG 3A0AHUSL;
Ipoosunymeuiii Il yposenv — yenyonsem u obozcawaem 6a308bill ypoBeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUNnIuHbl. Imo npoucxooum 3a ciem KaoUeHUs OONOIHUMeNbHOU uHpopmayuu. JJanHelil yposens mpebyem yMeHUs
peuiams npooemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCIMOAMENbHOU NOCIAHOSKU Yeau U 8b100pa NPocpammbyl
Oeticmeuii. OceoeHue 0aHHO20 YPOBHS Pe3yIbMamos 00yueHus no380aUMm 00y4aoueMycs nogblCUMb yPO8eHb CAMOCMOAMETbHOCIU
U OMEEMCMEEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue TUCHUNIHHBI

Tabmuma 1.1
Kon
Pa3nen, tema
pasneda, HMCIHILIHHBL* Conep:xanue
TEeMBbI

OO0mrast XapakTEePUCTHKA TUCIHILTHHEI, 00beM,
coJiepKaHUe U TIOPSAOK N3YUECHUS MaTepralia 1o

1 Brenenue
HaIPaBICHUIO
Jlutepatypublii 0030p COBPEMEHHOTO COCTOSHUS

Bremonnenne Hay4JHOU nipobnemsl. MccnenoBarenbckas padora,

2 WCCIIeJIOBATENbCKON paboThl | moarotoBka ordera mo YMPC u Hay4dHBIX
Ty OJTKAIH,
AHanm3 5KCIIepUMEHTANBHBIX pe3yabTaToB. Hammcanue otueTa o

3 3axkiroucHue . 9
BBITIOJTHEHHO HCCIIeIOBATENBCKON padoTe

1.3. Hanpasnenue, BUbl BOCIUTATEIBHOM IEATEILHOCTH U UCIIOJIb3YEeMblE€ TEXHOIOTUU
Hanpapiienuss BoCIIUTATEeNbHOM JAESITEIBHOCTH CONPSATAlOTCS CO BCEMHU pe3ysibTaTaMu O0ydeHHUs

KOMIIETCHIIMK MO 00pa3oBaTeIbHOW IporpaMMe, WX OCBOCHHE OOECTICUMBACTCS COJCpPKAHUEM BCEX
JTUCITUATIIIANH MOJTYJICH.



1.4. TIporpaMma MUCHIMILTAHBI peaTu3yeTcs Ha TocyapcTBEHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
HccaenoBanue MaTepuajioB MUKPO- 1 HAHOIJIEKTPOHUKH

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. I'yces, A. U.; Hanomatepuaisl, HAHOCTPYKTYpbI, HAHOTEXHOJIOTHHU : MOHOTpadus.; ®umariant, MockBa;
2009; https://biblioclub.ru/index.php?page=book&id=68859 (DnekTpoHHOE U3TAHUE)

2., Comnues, 1O. I1.; HanotexHonoruu u cnenuanbHble MaTEpHAIIbI | yueOHOe Tocodue.; Xumuzaat, CaHKT-
[TerepOypr; 2020; https://biblioclub.ru/index.php?page=book&1d=98343 (DnekTpoHHOE M3MaHNKE)

3., Tpycos, I1. B.; Beenenne B MmaTeMaTH4YeCKOE MOIETTUPOBaHue : yueOHoe mocobue.; Jloroc, Mocksa; 2004;
https://biblioclub.ru/index.php?page=book&id=84691 (DnekTpoHHoe M3naHKE)

4. ®ocrep, JI., JI., XadosH, A. B.; Hanorexnonoruu. Hayka, nanoBanuu u Bo3mosxkHoctu; PULL Texaocdepa,
Mocksa; 2008; https://biblioclub.ru/index.php?page=book&id=135424 (DnekTpoHHOE H3TaHUE)

ITeyaTHbIEe H3TaHUSA

1. Peoxonkos, [[. WU., Jleuna, B. B., [BBumsurypu, D. JI.; Hanomarepuans : y4e6. mocodue.; BMUHOM.
JlaGopatopus 3nanui, Mocksa; 2008 (6 3k3.)

2. Hao, I'., Edbumona, A. U., Kapros, C. U., 3aitues, B. b.; Hanoctpykrypsl u Hanomatepuanbsl. CHHTES,
CBOIICTBA M IpUMEHEeHHE : [0030p MaTepuanos].; Hayunsrit Mup, Mocksa; 2012 (1 9k3.)

3. U6parumoB, M. M.; OCHOBBI KOMIIBIOTEPHOTO MOJICIMPOBAHUS HAHOCUCTEM : ydeOHoe mocoOue [ams
By30B].; Jlanw, Cankt-IletepOypr [u np.]; 2010 (4 5k3.)

4. Jlo3osckuii, B. H.; Hanorexnosorust B 3jeKTpoHUKe. BBeneHne B CHCIMANIBHOCTD : yueO. mocodue ais
By30B.; Jlanb, Cankr-IletepOypr [u ap.]; 2008 (5 7k3.)

5. Pepxonkos, JI.W.; Hanomatepuans! : yue6. mocodue.; BUHOM. Jlabopatopus 3nanuii, Mocksa; 2012 (5
9K3.)

6. ; MeToapl TOJTydeHUsI U CBOMCTBAa HAHOOOBEKTOB : yueOHoe rmocobue.; daunTta, Mocksa; 2009 (5 3k3.)

7. Aunpuesckuii, P. A., Paryms, A. B.; HanoctpykTypHble MaTepuaisl : yue0. mocodue i CTyACHTOB BY30B,
00ydJaromuxcsl 1Mo HAMpPaBJICHHUIO MOATOT. JUTLIOMHUP. creruaauctoB 651800 "duz. marepuanoBeneHue".;
Axanemusi, Mocksa; 2005 (15 3x3.)

8. Kobascu, Kobascu H., Xawostn, A. B., Ilatpuxees, JI. H.; Beenenue B Hanorexnomoruwo; bBMTHOM.
JlabGopartopus 3nanuii, Mocksa; 2005 (26 3x3.)

9. Parnep, Patnep M., Patnep, Parnep /., Hazapenko, A. B.; Hanorexnomorus. IIpocTtoe oObsicHeHHE
odepeHON reHnanbHoi uaen; Buabsamce, Mocksa ; CII6. ; Kues; 2004 (26 3x3.)

10. I'yces, A. U.; Hanokpuctramnnueckue matepuansl; DU3MATIINUT, Mocksa; 2000 (2 5k3.)

IIpodeccnonanbubie 0a3bl JAHHBIX, HHGPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI
1. [TomrotekctoBas BJ] American Chemical Society (http://pubs.acs.org/).
2. ITomnotekcroBas bJ] American Institute of Physics (http://scitation.aip.org/).
3. lMomuotekcroBas BJ] American Physical Society (https://journals.aps.org/about).
4. IlomnotekcroBas b/l Annual Reviews Science Collection (http://www.annualreviews.org).

5. NomuotexcroBas BJ[ Applied Science & Technology Source (http://search.ebscohost.com).



6. [TomnotekctoBas b/[ eLibrary - Hay4ynas anektponHas oubnmoreka (http://elibrary.ru).
7. Pedeparusnas bJ[ INSPEC. EBSCO publishing (http://search.ebscohost.com/).
8. ITomHoTrekcroBas B/ Institute of Physics (IOP) (http://iopscience.iop.org/).

9. bubnmuorpadpuueckass  BJ[  Journal Citation  Reports (JCR). Web of  Science
(http://apps.webotknowledge.com/).

10. TTomxotekcroBast bl Nature (https://www.nature.com/siteindex).
11. TITonmnotekctoBas b1 Optical Society of America (OSA) (https://www.osapublishing.org/about.cfm).
12. TTomaotekctroBas b1 Questel Patent (https://www.orbit.com/).

13. TomuorekctoBas BJI Science AAAS (American Association for the Advancement of Science)
(http://www.sciencemag.org/).

14. TTomaotekctoBas b]] ScienceDirect Freedom Collection (http://www.sciencedirect.com/).

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

16. TTomHoTekcroBast b1 Springer Materials (https://materials.springer.com/).

17. ITomrotekctoBas b]I Springer Nature Experiments (https://experiments.springernature.com/).
18. [MomuorexcroBas b/] SpringerLink (https://link.springer.com/).

19. PedpeparuBnas bJ] Web of Science Core Collection (http://apps.webofknowledge.com/).

20. [TonnorekcroBas b/] Wiley Journal Database (http://onlinelibrary.wiley.com/).

Matrepunansi aas jauy ¢ OB3

Becy xontent OBC mpexacrarieH B Buue GaioB crenuaibHOro ¢opmara Jyisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAKKE B TECTOBOM BH/JIC, IPUTOTHOM JJIsl TPOUYTEHUS C KCTIOJIb30BAaHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl JaHHBIX, HHYOPMALHOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

1. MunuctepctBo 0ob6pazoBanus U Hayku Poccuiickoit @eaepanuu (http://MmunoOpHAYKH.p/).
2. ®enepanbublii nopran «Poccuiickoe odpazosanue» (http:// www.edu.ru/).

3. 000 Hayunas snextponnas 6ubnamoreka (http://elibrary.ru/defaultx.asp).

4. 3onanpHas HaydHas oubnuoreka YpdY (http://lib.urfu.ru).

5. DnekrponHblil HayuHbli apxuB Yp®YV (https://elar.urfu.ru).

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
HccnenoBanue MaTepuaaoB MUKPO- 1 HAHO3JICEKTPOHUKH

CBeenusi 00 OCHAIIEHHOCTH JUCIHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M JIA00PATOPHBIM
000py/0BaHNEM U MPOrPAMMHBIM O0ecneyeHueM



Taomnuma 3.1

Ne
n/n

Buabl 3ansaTmii

OCHAIIEHHOCTH CNENNAJIbHBIX
NOMeleHUH U MOMelleHUi 15
CaMOCTOATEIbHOI padoThI

IlepeyeHb JIMLIEH3UOHHOTO
NPOrpaMMHOro obecneyeHust

Jlaboparopubie
3aHATUA

Mebens ayauTopHast ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYZCHTOB

Pabouee mecTo npenoaaBarens

IlepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiy yueOHOTO
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

[Toagxmrouenue x cern HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Student EES

Koncynpranuu

Mebens ayauTopHasi ¢
KOJIMYECTBOM pabOYHX MECT B
COOTBETCTBUH C KOJIUYCCTBOM
CTYJICHTOB

Pabouee mecto mpenogaBaTens

[Tonkntouenue k cetu UHTEpHET

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Student EES

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Faculty EES

Tekymui KOHTPOJIb U

Meb6enb ayauTopHast ¢

He Tpebyercs

MPOMEIKYTOYHAA KOJIMYECTBOM pa601mx MECT B
aTTecTalus COOTBETCTBHUH C KOJUYESCTBOM
CTY/ICHTOB
Pabouee mecTo mpenogaBaTesns
CamocTosTenpHast Mebens aymuTopHas ¢ Office Professional 2003 Win32

paboTa cTyIeHTOB

KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJTUIECTBOM
CTYZCHTOB

HCpCOHaHBHHC KOMITIBIOTEPHI 110
KOJIMYCCTBY 06y‘IaIOH_II/IXCH

[Tonkmrouenue k cetu MHTEPHET

Russian CD-ROM

Office 365 EDUA1 ShrdSvr ALNG
SubsVL MVL PerUsr Student EES
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