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1 Hean u 3ana4u M3y4YeHUs JTUCHMILUIHHBI (MOYJIs1)

1.1 Ileab ocBOEHUS AUCHUTIIUHBI

«MaTCpI/IaJ'IBI HAHODJJICKTPOHUKWY — UHTCTPATHUBHAA Hay4YHad AUCHUILINHA O IPUMCHCHUHA
HAHOCHCTEM W CBOMCTB HAaHOCTPYKTYP I CO3JaHUA HOBBIX MAJTOPasMCpPHBIX 3JICKTPOHHBIX
MPUOOPOB, CXEM M YCTPOMCTB Pa3IMIHOTO (PYyHKIIMOHAIHHOTO Ha3HaueHus. OHa pacKphIBaeT JIst
Pa3JIMYHBIX THUIIOB HAHOCHUCTEM BO3MOXHOCTU HUX IMPUMCHCHUS B COBpeMeHHOfI SJICKTPOHHKE.
OTa JUCHHUIINIMHA CBs3aHa C HCCICOAO0OBAHUCM, paspa60TI<0171 H CO3JaHUEM HaHOPa3MCPHBIX
CTPYKTYP U HAHOMATEPHAJIOB JUIsI HOBBIX 3JIEKTPOHHBIX YCTPOMCTB.

HCJ’IBIO HU3YyUCHUA JAUCIHUITIINHBI «MaTCpI/IaJ'IBI HaHOJ3JICKTPOHUKI SIBJISACTCA
(dhopMupOBaHHE Y CTYIEHTOB 3HAHUN O pa3pabOTKax, MPOU3BOACTBE, METPOJIOTUN U IPUMEHEHUN
HAaHOCTPYKTYp u HaHOMAaTCpUuajioB JII CO3JaHus HOBBIX MOJYIIPOBOJHHUKOBBIX u
OIITOSJICKTPOHHBIX YCTpOI\/’ICTB n I/I3)ICJ'II/H71 HAHOJJICKTPOHUKU JIA MHUKPO- H HAHOCHCTEMHOM
TEXHUKHU WU MUKPOIIPOUECCCOPOB, MPUEMHHUKOB U H3J'Iy‘laT€J'I€I>i Ha OCHOBC KBAaHTOBO-Pa3MEPHBIX
CTPYKTYP, DJIEKTPOHHBIX HAHOCEHCOPOB U OMOMUKPOCXEM..

1.2 3agauyu AMCHUILIMHBI.

3amauaMu OCBOEHHUSI TUCIUTUIMHBI «MaTtepuaibl HAHOIEKTPOHUKIDY SIBIISTFOTCS:

— (opmupoBaHHWE 3HAHWK TI0O OCHOBHBIM TEHICHIMSM pa3BUTUA  MaTEpUAJIOB
HaHOAJIEKTPOHHUKHU B Poccuu u 3a pydexom;

— ¢opMmupoBaHME 3HAHWK 1O (U3NUYECKHM OCHOBAM IIPOIIECCOB U SIBIICHUU B
HAaHOCTPYKTYpax M HaHOMaTepHaliax /Jisi HAHOXJIEKTPOHUKH, CBSI3aHHBIM C (DU3NYECKUMH
CBOMCTBAMH M€30- W HAHOCKONMUYECKHUX CHCTEM, KBaHTOBO-pa3MepHbIMU d(pdexTtamu B
KBAaHTOBBIX HAHOCTPYKTypax, MpOIecCCaMH TEPEHOCA HOCUTENEH 3aps/a B HAHOPA3MEPHBIX
CTPYKTYypax;

— (opMupoBaHrE 3HAHUM TIO TEXHOJOTHMYECKHMM OCHOBAM MPOCKTHUPOBAHMS W CO3JIaHHS
HaHOCTPYKTYP U HAHOMATEPHAJIOB ISl TPHOOPOB HAHOAJIEKTPOHUKY;

— (opMupoBaHHE 3HAHUM TO TEXHOJOTUYECKHMM OCHOBaM TIPOU3BOJCTBA W METPOJIOTHHU
MaTepuagoB HAHOXJIEKTPOHUKH,

— (QopMHpOBaHHE YMEHHS aHATW3UPOBATH IKCIICPUMEHTAJIbHBIE JTAaHHBIE 1O CBOMCTBAM M
XapaKTEepPUCTHKAM HAHOMATEPHAJIOB, HCIIOJB3YEMBIX I CO3JIaHUS  HAHOAJIEKTPOHHBIX
MPUOOPOB, CXEM M YCTPOWCTB Pa3IMUYHOTO (DYHKIIMOHAIBHOTO Ha3HAYCHHMSL.

B pesynbrare wusydeHus auCHUILIAHBI «MaTepuansl HAHODJIEKTPOHUKU» CTYIEHTHI
JOJDKHBI  TOJMYy4UTh ©0a30BbIE TEOPETHYECKHME 3HAHMS O TMPUHIUNAX CO3JaHHUS HOBBIX
HaHOCTPYKTYP M HAHOMATEPHUAJIOB JJIS MOJTYIPOBOJIHUKOBBIX M ONTOAICKTPOHHBIX YCTPOUCTB U
W3/IeNTMA  HAHOMPJICKTPOHHKHA HAa OCHOBE KBAaHTOBO-PAa3MEPHBIX CTPYKTYpP, DIEKTPOHHBIX
HAaHOCEHCOPOB W OMOMHUKpocxeM. Takke H3ydeHHE HACTOSIICH JUCHUIIIMHBI TIO3BOJIHUT
CTyJICHTaM TMPUOOPECTH YMEHHUS M HABBIKM TOWCKAa W aHalu3a HAayYHOW HHGPOpPMAIMHU TIO
pa3paboTKaM 3JIEKTPOHHBIX YCTPOMCTB Pa3HbIX TUIIOB HA OCHOBE PAa3IMYHBIX HAHOMATEPHAJIOB.

1.3 MecTro qucuMIInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMBbl.

Hucuunnuna «Martepuanbl HaHOJIEKTPOHUKW» Ul OakanaBpuara IO HaIlpaBJICHUIO
11.03.04 DOnexTpoHMKa M HaHOJIEKTpoHUKAa npoduias "HaHOTEXHOJOTMH B AIIEKTPOHHKE"
SIBJISIETCSL COCTaBHOM dacThio Oyoka b1.B. ydyeOHOro mimaHa u OTHOCHTCS K JUCIUTUINH
npo(eccHOHAIIbHOTO LMKJIA, (QOPMUPYEMON y4YaCTHHKaAMU OO0pa30BaTEIbHBIX OTHOLICHUM
(b1.B.07).

Hucuumnuna «Martepuanbl HAHOIEKTPOHUKHU» YAaCTUYHO Oazupyercs Ha 3HAHHUU
IIPEeIMETOB 3HAHUSI YHUBEPCUTETCKOTO Kypca: MaTepraIoB U METOJ0B HAHOTEXHOJIOTUH, (PU3UKH
HAHOPA3MEpPHBIX CUCTEM, (U3UKU TOIYNPOBOAHUKOB, (U3MYECKUX OCHOB JIIEKTPOHUKH,
MarHUTHbIX HaHoMmarepuasioB. OcBoeHHME AUCUMILIUHBI «MaTepuanabl HaHOAIEKTPOHUKN
MO3BOJIUT CTyJE€HTaM NPHUMEHSTHh [OJyYE€HHbIE 3HAaHUSA IMPU TMOJATOTOBKE BBITYCKHBIX
KBaJIN(DUKAILIMOHHBIX PaboT.



HSy‘lCHI/IC JAUCIHUITIINHBI

<<MaTepI/IaJ'IBI HAHODJJICKTPOHHUKHK» BKIIIOYACT aAyAUTOPHBIC

3aHATHUSL CO CTyJIEHTaMHu (JIEeKUUH, TPAKTUYECKHE/CEeMUHAPCKUE 3aHATHA, JIabopaTOpHbIE
3aHSTHSI), TPYNIOBBIE U WMHJIMBUIYyalbHbIE KOHCYJbTAllUW, HaIllMCaHUE pedepaToB, YCTHHIC

JIOKJIaJIbI,

HUCTOYHHUKaAMMU.

CaMOCTOSITENIbHYI0O PabOTy CTYACHTOB C Yy4eOHOW JIMTEepaTypoi,

Hay4YHBIMHA

1.4 IlepeueHb MIaHHPYeMBIX Pe3yJbTATOB 00y4YeHHMs IO JMCHMILIMHE (MOIY.JI0),

COOTHECCHHBIX C INIAHUPYEMBIMHU pe3yJIbTaTaMHU OCBOCHUA 06pa30BaTeJ’leOI7[ nporpammal.

N3yuenne panHOW yueOHOW AWCHUIUIMHBI HampaBlieHO Ha (HOPMUPOBAHHE Y
obOyJaroruxcs cienyronux npodeccuonansubix kommerenmnuii: [1K-1, T1IK-2, TTK-6.
No Wnnexe Conepxanue B pe3ynbTaTe uzydenus: yaueOHON AUCITUTUTHHBI
" | KoMmrer KOMITETCHIINU 00yyarouuecs J0IKHbI
T enmpm (wm e€ yacTm) 3HATh YMeTh BJIAETh
1 TIK-1 CriocoOeH CTpouTh OCHOBHBIE CTPOUTH HaBbIKAMH
¢duznveckue u ¢usnveckne 1 | Gu3MUecKue U aHaJIM3a
MaTEMAaTUYCCKHNEC MOACIN MaTEMAaTUYCCK MaTEMAaTUYCCKHUEC B3anMMOCBs3ei
npuOOpPOB, YCTPOICTB U ve MOJIeNu MOJIeNH IPHOOPOB, | MEXIY PUIUKO-
MaTepHaJIOB AIIEKTPOHUKH | PHUOOPOB, YCTPOKCTB 1 XUMHAYECKUMHU
W HaHOAJICKTPOHHUKH YCTPOMCTB 1 MaTepHaJoB XapaKTepHCTHUKA
Pas3IUIHOrO MaTepHaJoB JNEKTPOHUKH U MU HaHOCTPYKTYpP
(YHKIMOHATBHOTO ANIEKTPOHUKH | HAHOAJIEKTPOHUKH | M UX
Ha3Ha4YCHU, a TAKXKE u pasiIndHoOro IMIPUMEHHUMOCTBIO
HCIIOJIb30BaTh HAHOBJIEKTPOH | (PYHKIIMOHAILHOTO | JJIsl MpHOOPOB
CTaHJapTHBIC HUKH Ha3Ha4YCHHU A OJICKTPOHHKHU
MPOrpaMMHBIC CPEJICTBA | PA3TTHYHOTO
WX KOMITBIOTEPHOTO (YHKINOHA
MOJIETTUPOBAHUS HOT'O
Ha3Ha4YCHHU A
2 [K-2 Crniocoben OCHOBHBIE pa3pabaTbiBaTh HaBbIKaMH
apryMEHTHPOBaHO METOUKH CXEMBI 1a00paTOpHOTO
BEIOWPATH U OKCIIEPUMEHTA | DJIEKTPOHHBIX IIOJIyYEHHUs
peaIr30BBIBATH HA JIBHOTO YCTPOMCTB Ha HAHOCTPYKTYp H
npakTuke 3QpPeKTHBHYIO | MCCIeOBAaHUS | OCHOBE HaHOMaTeprajoB
METOAUKY [1apaMeTpoB U | HAHOCTPYKTYD, JUIS
9KCTIEPHUMEHTAIILHOTO XapaKkTepucTH | pa3pabaTbiBaTh JJEKTPOHHBIX
UCCIIEI0BaHUS K IpHOOpOB, CXEMBI YCTPOICTB B
napaMeTpoB U cXeM, MPOU3BOJICTBA pamkax
XapaKTePUCTHK YCTPOKCTB 1 HAHOCTPYKTYp H pa3paboTaHHBIX
puOOpPOB, CXEM, YCTaHOBOK HAaHOMAaTEpUaAJIOB | Mojenei
YCTPOWCTB U YCTAHOBOK 3JIEKTPOHUKHU JUISL DJIEKTPOHHBIX
JJIEKTPOHUKU U 51 YCTpOMCTB
HAHORJICKTPOHUKH HAHOBJIEKTPOH
Pas3INIHOrO UKH
(YHKIMOHATBHOTO Pa3IMYHOrO
Ha3HAaYeHUS ($yHKINOHA
HOT'O

Ha3Ha4YCHUA




No Wnuexe Conepxanue B pesynbTaTe uzydenus: yaeOHON AUCITUTUTHHBI
~ | Komrer KOMIIETECHIINA 00y4Jaronmecs: JOJKHBI
T epmum (wm e€ yacTm) 3HATh yMeThb BJIAJIETh
3 [IK-6 Crniocoben OCHOBBI aHAJIM3UPOBATH prueMaMu
OpraHU30BLIBATH HaIpaBJICHUS WH(POPMAITHIO 110 METPOJIOTUYECKOT
METPOIOTUYECKOE MeTposorndec | pazpaboTkam B 0 o0ecrieueHust
obecrieueHue KOT'0 obnactu MPOU3BOJICTBA
MPOU3BOJICTBA obecriedeHHs] | METPOJIOTHH MaTepHajoB U
MAaTEpUAIIOB U U3JIENHUI MPOM3BOJICTBA | MaTEpHUaoB 15631 (S110507
AJIEKTPOHHOH TEXHUKH MaTepHaJiOB U | HAHODJIEKTPOHHUKH | 3IIEKTPOHHON
I/I3Z[€JII/II71 U BBIACIATH U3 TEXHUKU
3JIGKTPOHHOM | HUX HamOoee
TEXHUKU TMEPCIIEKTUBHBIC K
peanu3almu.

2. CTpyKTYpa M coep:KaHHe JMCHUIJIMHBI.

2.1 Pacnipenesienne TpyA0€MKOCTH JUCHHUILINHBI 110 BUAAM padoT.

OO6mast TpyaIo€MKOCTh TUCIUIUIUHBI COCTABIsIET 4 3a4.e/l. (/44 Jaca), ux pacrupeerncHue

10 BUJaM padoT IIPEICTAaBICHO B TaOJINLIE.

Bun yuebnoit paboTsl Bcero | Cemectpsl
yacoB | /(uachl)
8

KonraktHasi pabora, B TOM uncJie: 74,3 74,3
AyauTOpHBIE 3aHATHS (BCEro) 70 70
3aHsATHS JTEKIIMOHHOTO TUTIA 30 30
3aHATHS] CEMUHAPCKOTO THUIA (CEMUHAPBI, MPAKTUYECKUE 3aHATHUS) — —
JlaboparopHble 3aHsATUS 40 40
Nuasi koHTaKkTHasA padora: 4,3 4,3
KonTpoas camoctositensHoi padoTsl (KCP) 4 4
IIpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM YHCJIe: 43 43
Kypcosas pabora — —
[TpopaboTka yaeOHOTO (TEOPETHUECKOTO) MaTepuasa 19 19
BrimonHeHne WHAMBUIYaTbHBIX 3aJaHUi (TIOJrOTOBKA COOOIICHNUH, 12 12
IIpe3eHTAalHi)
Pedepar 6 6
IloaroroBka K TeKyniemMy KOHTPOIIO 6 6
KonrtpoJn: 26,7 26,7
NMOAr0TOBKA K IK3aMeHY 26,7 26,7
OO0wmas Tpya10eMKOCTb | 4ac. 144 144

B TOM 4MCJie KOHTaKTHasi padoTa 74,3 74,3

3a4. ell. 4 4

2.2 CTpyKTYypa AUCHMILUINHBI:

Pacrnipenenenne Bu1oB yaeOHON pabOTHI M UX TPYIOEMKOCTH IO pa3jeiaM JUCIUILINHBL.

Pa3nensl (TeMbl) IUCHUIUINHBI, U3ydaeMble B 8 ceMecTpe:




KosmuecTBo yacos
No CamocTos
pasz- HaumenoBanue paznenos AYIMTOPHaA TeabHAast
Bcero pabota
nena paborta
JI 113 | JIP CP
1 2 3 4 5 6 7
1 Beenenune B mnpeamer. OCHOBHBIE TEHJEHIUU
pa3sBUTHUSA HAHODJIEKTPOHUKHU 4 2 — 2
DBOJIIOLMS MOJIYIIPOBOJIHUKOBON 3JIEKTPOHUKU B
2 |HampaBJICHUH K HAaHODJIEKTPOHUKE.
OHORJIEKTPOHHBIE YCTPOMCTBA 8 2 — 4
3 | ®usnyeckue NPUHIUIBI HAHOAJIEKTPOHUKH 16 2 8 6
4 Texnosorus CO3/1aHMS TBEPIOTENBHBIX 4
HAaHOCTPYKTYP 16 4 8
5 |D5eKTpOHHBIE YCTPOMCTBA HA HAHOCTPYKTYpax 20 6 8 6
6 [IpumeHeHre KBAaHTOBO-PAa3MEPHBIX CTPYKTYp B
pruOopax HAaHOAIEKTPOHUKHU 21 6 8 6
7 |CnuHTpOHHBIE yCTpOMCTBa 6 2 — 4
3 [IpumeHeHre HAHOCTPYKTYp B JaT4MKax H
AJIEKTPOHHBIX JIETEKTOPAX 18 4 8 6
9 |DneMeHTHl HAaHOOMOAIEKTPOHUKH 7 2 — 5
Hmozo no oucyunnune: 113 30 40 43
[Ipumeuanue: JI — mnexkuuu, [13 — mnpaxktuueckue 3anatus / cemuHapbl, JIP —

naboparopusie 3ansaTusi, CP — camoctositenpHas padora.

2.3 Coneprxanue pa3iesioB (TeM) JMCHUILIHHBI:

2.3.1 3auATusd JeKIUOHHOI0 THIIA

dopma
HaumenoBanue
No Coneprxanue pazzena (TEMbI) TEKYIIEro
pasznena (Tembl)
KOHTPOJISI
1 |Brenenue B npeamer. |[Ipeamer HaHOAIEKTpOHUKH. OCHOBHBIC TOHATUS U 113
OcHOBHBIE TEHACHIINH | TepMHUHOJIOTHS. POnb hyHIaMEHTAIBHBIX
pa3BUTHS 3aKOHOMEPHOCTEH, ONPEEIAIONIMX CBOMCTBA
HaHODJICKTPOHHUKU U |HAHOPA3MEPHBIX CTPYKTYP, UCIOJIb3yEMbIC B
ONTOAJIEKTPOHUKH. HaHODJICKTPOHHUKE. DKOHOMUYECKUE U
TEXHOJIOTHYECKHE OCHOBBI [IEPEX0/1a OT AJIEMEHTOB
MHKPOIJIEKTPOHUKH K HAHOIJIEKTPOHHKE.
2 |DBomouus DBOJIIOIHS TIOJIYTIPOBOTHUKOBOM JIEKTPOHUKH. KB/ 4/P

oJIynpoBoAHUKOBOM |[IpuOnrkeHus pazmepoB TBEPAOTEIbHBIX CTPYKTYP
K HaHOMeTpoBoi o6nacTu. O6iacTu NpUMEHEHUs
KBaHTOBOPa3MEPHBIX CTPYKTYp. OCHOBHbBIE

ANIEKTPOHUKH B
HaIpaBJICHUU K

HaHOJIEKTPOHUKE. IIPEUMyIIeCTBAa IPUOOPOB HA OCHOBE HAHOCTPYKTYP

OI[HOC)J'ICKTPOHHBIG I10 CPaBHCHHIO C KIIACCUUCCKUMHU

YCTpOMCTBA. MOJTYITPOBOTHUKOBRIMU TIprbopamu. Peanuzanus
OJIHORJIEKTPOHHOTO TPAH3UCTOPA B

AIIEKTPOHHUKE.

ITOJIYIIPOBOJJHUKOBOM, YIIIEPOAHON, MOJIEKYISIPHON




dusznueckue
TIPUHIIATIBI
HAHOXJIEKTPOHUKH.

OcoOenHocTH (PU3HKHU TOTYIPOBOJHUKOB B ME30- U
HAHOCKOIMYECKUX CUCTEMaX. XapaKTepUCTUUECKIE
JUIMHBI B ME30CKOTIMYECKUX cucteMax. Monenu
MTOTEHIMAIBHBIX M. [ITOTHOCTH cOCTOSTHUM U
pa3MepHOCTb cucTeMbl. HaHOCTPYKTYypBI €
JIBYMEPHBIM 3JIEKTPOHHBIM Ira30M (KBaHTOBBIE SIMbI),
CTPYKTYpPBI C OJHOMEPHBIM 3JIEKTPOHHBIM ra30M
(KBaHTOBBIE HUTH), CTPYKTYPHI C HYJIbMEPHBIM
AJIEKTPOHHBIM I'a30M (KBAHTOBBIE TOUKH).
Tpancnopt HocuTenei 3apsizia BAOIb
MOTEHIIMATILHBIX OapbepoB: (pa3zoBas
UHTEp(EepeHIUS HTEKTPOHHBIX BOJIH, KBAHTOBBIH
addext Xoma, mpubOpsl Ha UHTEPHEPEHITMOHHBIX
s dekrax (MHTephEepPEHIIMOHHBIE TPAH3UCTOPSI,
I10JIEBBIE TPAH3UCTOPHI HA OTPAKEHHBIX
aeKTpoHax). TyHHeTupoBaHWE HOCUTENICH 3apsia.
OnHO3eKTpOHHOE TyHHenupoBaHue. [Ipubopsl Ha
OJIHOBJIEKTPOHHOM TYHHEJIMPOBAHUU
(OTHOZTIEKTPOHHBIN TPAH3UCTOP, IOTUYECKHE
AJIEMEHTHI Ha OJHOAJIEKTPOHHBIX TPAH3UCTOPAX).
Pe3onancHoe Tynnenuposanue. [Ipubopsl Ha
PE30HAHCHOM TYHHEJIMPOBAHUU (JUO/IbI HA
PE30HAHCHOM TYHHEIMPOBAaHUU, TPAH3UCTOPHI Ha
PE30HAHCHOM TYHHEJIMPOBAHUU, JIOTHYECKHE
AJIEMEHTHI Ha PE30HAHCHO-TYHHEJIbHBIX TPHOOPaAX).

3/ /P

Texnonoruu co3ganus
TBEPAOTEIBHBIX

HaHOCTPYKTYD.

TpaguuroHHBIE METOAbI OCAXKICHHS HAHOIIJIEHOK.
MeTop! BEIpaIIMBaHUs YIIOPSIOUYCHHBIX HAHOHUTEH
1 HaHOTpYOOK. Hanomurorpadus. CpaBHeHHE
HaHOJUTOTpaUIECKUX METOJIOB.
ManunynupoBaHue HAHOCTPYKTYPAMH B UX

MO (DUITMPOBAHUE C TIOMOIIBIO CIIEKTPOCKOTIUHU
CTM u ACM. ®usnueckue mpouecchl,
WCIIOJIb3YEMBIE JIJISl aTOMHBIX MAaHUITYJISIIIHH.
[IpumMepsr HAHOCTPYKTYP, CHOPMUPOBAHHBIX C
nomoniso MeTtogoB CTM u ACM.

KB/ /P

Texnonoruu co3ganus
TBEPIOTENBHBIX

HaHOCTPYKTYD.

VYay4mieHne XxapakTepucTuK Si-OCHOBAaHHBIX
pruOOPOB C MOMOIIBIO HAHOCTPYKTYP.
Hcnonp30Banus «HAMPSHYKEHHOTO KPEMHUS
(strained silicon). TpaH3UCTOPHI C TBOWHBIM 1
TPOWHBIM 3aTBOPOM. M Cr0JIb30BaHNE HOBBIX
MOI3aTBOPHBIX HAHOMATEPHUAJIOB C JTYUYIITUMH TI0
cpaBHEHUIO ¢ Si0; AUIIEKTPUUECKUMU
xapakTepucTukaMu. Vcrmoap30Banms HAHOTIPOBOIOB
JUISl MEKCOETMHEHU .

KB/ /P

DNEeKTPOHHBIE
YCTpOWCTBA Ha
HaHOCTPYKTYpax.

KBaHTOBBINi ~ HMHTEpPEPEHUMOHHBI  TPaH3UCTOD,
OJIHODJIEKTPOHHBIA TPAH3UCTOP, TPAH3UCTOP HA

ropsauumux QJICKTpPOHAX, TYHHGHBHO-pCSOHaHCHBIﬁ

KB///P




IUOJT U TPAH3UCTOpP. YTIJIEPOJHbIE HAHOTPYOKU
(YHT) B HaHO?JIEKTPOHUKE.

7 |9neKTpOHHBIE Huonet Ha YHT. IloneBoit tpansuctop na YHT.| KB/J/P
YCTpOWCTBA Ha Kananbnbiii TPaH3UCTOP Ha YHT.
HAHOCTPYKTYpax. OnHOAIEKTPOHHBIHN TPaH3UCTOP Ha YHT.

Tpanzucrop Ha VYHT ¢ 2JIEKTpOXMMHUYECKUM
3aTBOPOM.

8 |DmeKTpoHHbIE OnekTpoHHbIe Jjoruyeckue smeMentel Ha YHT.| KB/J/P
YCTpOWCTBA Ha Onementsl mamatu Ha YHT. TI'padenoBas
HAaHOCTPYKTYpax. AJIeKTpOHUKHU. TpaH3ucTOphl Ha OCHOBE IpadeHa.

9 |DnexTpoHHBIE [TepcnekTuBbI rpadeHoBoit anekrponuku.| KB/ /P
YCTpOWCTBA Ha TpaH3ucCTOpHBIE CTPYKTYPBI Ha OCHOBE IpadeHa.

HAaHOCTPYKTYpax.

10 \IlpumeHeHue Jlazeppl ¢ kBaHTOBBIMH sMamu U Toukamu.| KB/ JI/P
KBaHTOBO-pa3MepHBIX |POTONPUEMHUKH HA KBAHTOBBIX SIMaX.

CTPYKTYp B mpubopax
HAHOXJIEKTPOHUKH.

11 \IlpumeHeHue [IpubGopsl Ha wuHTephepeHUHOHHBIX J(dekTax., KB/ /P
KBaHTOBO-pa3MepHbIX |[KBaHTOBO-TOYEUHbIE  JIOTUYECKHE  yCTpOICTBA.

CTpYKTYp B npubopax |HaHokoMmbroTepHI.
HAHOXJIEKTPOHUKH.

12 \IlpumeHeHue KBanroBo-pasmepusie  crpykrypel  Si-Ge B KB/ /P
KBaHTOBO-Pa3MEpPHBIX |HAHOXJIEKTPOHHBIX ycTpoicTBax. [lomyuenue Si-Ge
CTPYKTYp B puOopax |HaHOCTPYKTyp. Onrtudeckue U (POTOIIEKTPUUECKUE
HAHOXJIEKTPOHUKH. cBoiicTBa Si-Ge HAHOCTPYKTYD.

13 |IIpumenenue OnTuueckue u Gorosnexkrpuueckue cBoiictsa Si-Ge| KB/ /P
KBaHTOBO-Pa3MEPHBIX |[HAHOCTPYKTYD.

CTPYKTYp B mpubopax
HAHOXJIEKTPOHUKH.

14 |CnuHTpOHHBIE CrinHOBBIE 3¢ deKTHI. I'urantckoe| KB/ /P

yCTpOICTBA. MarHUTOCONPOTHUBIICHUE. CrninH-3aBUCHMOE
TyHHenupoBaHue.  CIHMHTPOHHBIE  YCTpOICTBa.
CunTbiBaroIlass MarHUTHasl FOJIOBKAa Ha TUTAHTCKOM
MarHUTOCONPOTHUBIICHUH. DneMeHTbI
SHEProHE3aBUCUMON IMaMATH Ha OCHOBe 3(deKTa
TUTAHTCKOTO  MAarHUTOCONPOTHBJIEHUS M CIUH-
3aBUCUMOM TyHHeNUpoBaHUH. CHUH-BEHTHJIbHBIN
TPaH3UCTOP.

15 \IlpumeHeHne DJeKTpOHHBIE CEHCOphl Ha ocHoBe yrieponnelx| KB/ /P
HAaHOCTPYKTYp B HaHOTPYOOK. DJIEKTPOHHBIE CEHCOPHI Ha OCHOBE
NaTYUKaxX U HAaHOCTPYKTYPUPOBAHHBIX  IUIEHOK  OKCHIHBIX
eKTPOHHBIX MOJIYTIPOBO/IHUKOB.

JeTEKTOpax.

16 |IIlpumenenue DNEeKTPOHHBIE CEHCOPbI Ha ocHoe] KB/JI/P
HAaHOCTPYKTYD B MOJIIPOBOAHUKOBBIX ~HAHOHUTEH. OJIEKTPOHHBIE
HAHOATYMKAX U CEHCOpPBI Ha OCHOBE II0JIEBOT0 HAHOTPAH3UCTOPA.

AJIEKTPOHHBIX
JeTeKTOpax.
17 |2neMeHThI dusndecKkrue 0CHOBBI HAHOOMOIJIEKTPOHUKH. KB/ 4/P

JKuKocTHBIE TPAH3UCTOPBI. SIYEHKH MAMATH U




‘HaHO6I/I03J'ICKTpOHI/IKI/I.‘J’IOFI/I‘-ICCKI/IC OJICMCHTBI.

[Ipumeuanune: KB — oTBeThl Ha KOHTpoJibHbIE Bompochl, [I3 — BbINOIHEHME
MpakTUYeCKuX 3ananuii, P — pedepar, [| — nokna.

2.3.2 3aHATHSA CEeMHMHAPCKOI0 THIIA.

CornmacHo y4eOHOMY IUIaHY CEMHMHApPCKHE 3aHATHA TI0 Yy4eOHOW JUCIUILINHE
«Martepuabl HAaHOJIEKTPOHHUKI HE MPEIYCMOTPEHBI.

2.3.3 JIaGopaTopHbI€e 3aHATHS.

B ocHoBe moctpoenust 1a60paTOPHBIX 3aHIATHI MO0 y4eOHOU mucuuriuimHe «Martepuas
HaHODJICKTPOHHUKW» JICKHUT TIOCJIEIOBATEILHOCTh MOATANHBIX JACHCTBUNA HCCIEIOBATENS TI0
IIJIaHUPOBAHUIO, IIOAIOTOBKE, IMPOBECACHUIO I/ICCJ'ICI[OBaHI/Iﬁ CBOMCTB MaTcpurajioB JIIsL
ANIEKTPOHHBIX YCTPOMCTB HA OCHOBE HAHOCTPYKTYP.

dopma
Koi-Bo
Ne HaumenoBanue nabopatopHbix padboT HACOR TEKYILETOo
KOHTPOJIS
1 HccenenoBanue CBONMCTB HAHOPA3MEPHBIX IIJICHOK MEJIH. 8 P
2 | Co3nmanue HaHOpa3MepHOU TUIEHKH SnO; U HCCIIETOBaHUE 3 JIP
€€ CBOMCTB.
3 Coznanue nuoaa lloTTku Ha ocHOBE HaHOMIIEHKH SnOy. 4 TP
4 |Uccnenosanue auona IlloTTku Ha OCHOBE HAHOIUIEHKU 4 JIP
Sl’lOz.
5 |Ilonyyenue HaHOpa3MepHBIX (HEPPUTOB U HCCIEIOBAHUE 4 JIP
HUX XapaKTEPUCTHUK.
6 |Co3manme wmarepuasia W HCCICIOBAaHWE  CBOWCTB 4 JIP
HAaHOPa3MEPHOT0 OKCHJHOTO TEPMOPEZUCTOPA.
7 |Co3naHue CEHCOPHOIO 3JIEKTPOHHOIO YCTpPOWCTBAa Ha 2 JIP
OCHOBE HaHOIIEHOK SnO, U HUCCiIeI0BaHUE €r0 CBONCTB
Hmoeo: 40

JIP - 3amura nabopaTopHoit pabOTHI.

Jlaboparopusie paboThl BemoaHsAIOTCS B HOL[ «/luarHocTtuka CTpyKTYyphl M CBOMCTB
HaHOMaTtepuaioB» KybaHCKOTo rocyJapCcTBEHHOTO YHUBEPCHUTETA.

B pesynpTare BBINOIHEHUS J1a0OPATOPHBIX pPabOT y CTYAEHTOB (OPMUPYIOTCS H
ouenuBatorcsi Tpedyembie DPI'OC u OOIl nmns nanpaBnenuss 11.03.04 DOnextpoHuka u
HaHOdNeKTpoHnKa npoduiis "Hanorexnonoruu B anekrponnke" kommereniun — [1K-1; T1K-2;
[1K-6.

JlaGoparopHas padora Ne 1.

HccnenoBanue CBONCTB HAHOPA3MEPHBIX IIJICHOK ME/IH.

Lens paboTsr:

— H3YYUTHb MCTOJUKY MArHCTPOHHOI'0O HAHCCCHHA HAHOPA3MCPHBIX IINICHOK MCIW Ha
MOJIOKKH;

— MPOU3BECCTH HAHCCCHUEC HAHOPA3MEPHBIX IJICHOK MCIU paanquﬁ TOJIIITUHBI,

— HNPOU3BECTU U3MECPCHUC SHGKTpH‘IGCKOfI MMPOBOJUMOCTHU HAHOPASMEPHBIX IIJICHOK MEAN
Pa3IMYHOMN TOJIIUHBIL;

— HCCIIeI0BaTh MUKPOCTPYKTYPY METOJOM CKaHUPYIOIIEH 3JEKTPOHHOM CIIEKTPOCKOIHH
HaHOPA3MCPHBLIX IIJICHOK MCIN pa3n1/1qH0171 TOJIIIUHBEI.



B nponecce BrinoiaHeHus paboThl CTYACHT, PyKOBOJCTBYSICh METOJIMYECKUMH yKa3aHUSIMU
K BBITIOJTHEHUIO TaHHOW PabOTHI:

— OCYUIIECTBJISIET HAHECEHNE HAHOPA3MEPHBIX IIJICHOK MEIU PA3JIMYHON TOJIIIUHBI;

— NIPOBOJUT U3MEPEHUE AIEKTPUYECKOM IMPOBOJMMOCTH HAHOPA3MEPHBIX IUIEHOK MEIU
Pa3IMYHOMN TOJIIUHBIL;

— W3Yy4UTh MHUKPOCTPYKTYPY HAHOPA3MEPHBIX IUICHOK MEIW pa3JIMYHOM TOJIUHBI I10
JAHHBIM METO/1a CKaHUPYIOLIEH IEKTPOHHOM CIIEKTPOCKOIINH;

— TOATOTAaBIMBAET KPATKUH OTYET IO BBIMOJIHEHHOW paboTe C MpeaoCTaBICHUEM
pe3yJlbTaTOB M3MEPEHM B YHCIOBOM M TIpadUyecKoM BHUAE U OTBEYAET HA BOIPOCHI
IIpernoaBaTeis Mo BBINOJIHEHHOM padoTe.

JlaGoparopHasi padora Ne 3.

Coznanne HaHOpa3MepHOU TieHKH SnO, U UCCIIETIOBAHNUE €€ CBOWCTB.

Lens paboTsr:

— M3YyYUThb METOJIMKY MarHeTpOHHOTO HAHECEHUsI HAHOpPAa3MEpHBIX IUIEHOK OJIoBa Ha
MOJIOKKH;

— IIPOU3BECTU HAaHECEHHE HAHOPA3MEPHBIX IJIEHOK 0JIOBA;

— IIPOU3BECTU OKUCIUTEIbHBIN OTKUT HAHOPA3MEPHBIX IJIEHOK OJIOBA;

— IPOU3BECTU U3MEPEHHE IEKTPUUECKOIN MPOBOIUMOCTH HAHOPA3MEPHBIX IIIEHOK SnO»;

— HCCIIEI0BAaTh MUKPOCTPYKTYPY HaHOPa3MEPHBIX MIEeHOK SnO; METOJOM CKaHMpPYOIEn
AJIEKTPOHHOU CIIEKTPOCKOIIHH.

B nponecce BrinonHeHust paboThl CTYACHT, PyKOBOJCTBYSICh METOUYECKUMH yKa3aHUSMU
K BBITIOJTHEHUIO TaHHOW PabOTHI:

— OCYILECTBJISIET HAHECEHNE HAaHOPa3MEPHBIX IJIEHOK OJIOBA;

— IPOBOJIUT OKUCIIUTEIbHBINA OTKUT HAHOPAa3MEPHBIX IJIEHOK OJIOBA;

— IIPOBOJUT U3MEPEHHE IEKTPUUECKOI MPOBOUMOCTH HAHOPA3MEPHBIX MIIEHOK SnOy;

— HCCIeNyeT MHUKPOCTPYKTYPY HaHOpa3MEpHbIX IUIEHOK SnO; METOJIOM CKaHMpYOIEen
AJIEKTPOHHOM CIIEKTPOCKOIIHH.

— TOATOTABIMBAET KPATKUH OTYET IO BBIMOJIHEHHOW paboTe C MpeaoCTaBICHUEM
pe3yJlbTaTOB M3MEPEHHH B YHCIOBOM M TIpadUyecKoM BHAE U OTBEYAET HA BOIPOCHI
IIperoiaBaTeis Mo BBINOJIHEHHOM padoTe.

JlaGoparopHasi padora Ne 3.

Coznanne nuona llloTTku Ha ocHOBE HaHOIIEHKH SnO,.

Lens paboTsr:

— U3YYHTh METOJMKY MarHeTpPOHHOTO HAHECEHUsS HAHOPA3MEPHBIX TUICHOK OJIOBA Ha
IO JJTOKKH;

— MIPOU3BECTU HAHECEHHE HAHOPA3MEPHBIX IJIEHOK 0JIOBA;

— MIPOU3BECTU OKUCIUTEIBHBIN OTKUT HAHOPA3MEPHBIX IIEHOK 0JIOBA;

— MIPOU3BECTU U3MEPEHUE IIEKTPUUECKON MMPOBOIUMOCTH HAHOPA3MEPHBIX TIEHOK SnOy;

— u3rotoBuTh Auo [loTTkn Ha ocHOBE HaHOTUIEHKH SnO;.

B npouiecce BeimosiHeHus pabOThI CTYAEHT, PYKOBOACTBYACh METOAMYECKUMHU YKa3aHUSIMHU
K BBITIOJTHEHUIO TaHHOW PabOTHI:

— OCYIIECTBIISIET HAHECEHNE HAHOPA3MEPHBIX IJICHOK 0JIOBA;

— TMIPOBOJIUT OKUCTUTENHHBIA OT)KUT HAHOPA3MEPHBIX TIJICHOK 0JIOBA;

— TMIPOBOJIUT U3MEPEHHE HIEKTPUIECKON TPOBOIMMOCTH HAHOPA3MEPHBIX TIEHOK SnOy;

— HCCIIEYyeT MHUKPOCTPYKTYPY HaHOPa3MEpHBIX IIEHOK SnO, METOJIOM CKaHUPYIOMICH
AJIEKTPOHHOM CIIEKTPOCKOIIHH.

— usrotaBiuBaet auo LllotTtku Ha ocHOBe HaHOTUIEHKH SnO;.

— TOATOTABIMBAET KPATKUH OTYET MO BBIMOJIHEHHOW paboTe C MpeaoCTaBICHUEM
pe3ylnbTaTOB HM3MEPEHHH B YHCIOBOM U TpaduueckoM BHJIE U OTBEYAET Ha BOIPOCHI
MpenoaBaTelIs O BBITIOJIHEHHON paboTe.



JladopaTopHas pa6ora Ne 4.

Hccnenosanne nuoaa loTTku Ha ocHOBE HaHOILIEHKH SnO».

Lens paboTsr:

— ucciieoBarh cBoicTBa anoaa LIloTTku Ha 0OcCHOBE HaHOpa3MepHOi mieHKU SnOy;

— IIPOU3BECTU U3MEPEHME dIEKTpUUecKor mpoBoaumocty 1 BAX nnona HloTrky;

— UCCIEe0BaTh MUKPOCTPYKTYpY auona LlloTTku Ha ocHoBe HaHOIIeHKH SnO; METOI0M
CKaHUPYIOLIEH 3JIEKTPOHHON CIIEKTPOCKOIHUH.

B nponecce BrinonHeHust paboThl CTYACHT, PyKOBOJICTBYSICh METOUYECKUMH yKa3aHUSIMU
K BBITIOJTHEHUIO TaHHOW PabOTHI:

— IPOBOJUT U3MEPEHUE IEKTPUUECKOU NpoBoauMocTy 1 BAX nuona ILloTTkn Ha 0CHOBE
HaHOpa3MepHOU TieHKH SnO»;

— HccienyeT MUKpOCTpyKTypy auona lllorTku Ha ocHOBe HaHOmIeHKH SnO; METoA0M
CKaHUPYIOLIEH 3JIEKTPOHHOM CIIEKTPOCKOIHUH.

— MOJArOTABJIMBAET OTYET IO BBINOJIHEHHON padoTe C MpEeAOCTaBICHUEM pE3YJIbTaTOB
U3MEpEeHUN B YHCIOBOM M rpaMuyeckOM BHJI€ M OTBEYAE€T Ha BOMPOCHI IpernojaBaTelis IO
BBITIOJTHEHHOM padoTe.

JlaGoparopHasi padora Ne 5.

[Tony4yenue HaHOpa3MepHBIX (HEPPUTOB U MCCIICTOBAHNE UX XaPaKTEPUCTHK..

Lens paboTsr:

— TIOJIYYUTh MUPOXUMUYECKUM METOI0OM 00Opa3ell HaHOpa3MepHOTO (heppuTa;

— UCCJIEeI0OBAaTh MX MarHUTHBIC XapaKTEPUCTUKH,

— UCCIIEZI0BATh UX 3JIEKTPUUECKOE COIPOTUBIICHUE;

— HWCCHeAOBaTh MHUKPOCTPYKTYPY TIOPOIIKAa HAHOPA3MEPHBIX (EPPUTOB METOJIOM
CKaHUPYIOLIEH 3JIEKTPOHHOW CIIEKTPOCKOIHUH.

B npouiecce BeimosiHeHnst pabOThI CTYAEHT, PYKOBOACTBYACH METOANYECKUMHU YKa3aHUSIMH
K BBITIOJTHEHUIO TaHHOW PabOTHI:

— TIOJIy4aeT MUPOXUMHUIECKAM METOJIOM 00pa3ell HaHOpa3MepHOTo eppuTa;

— WCCJEAYeT MarHUTHBIE XapaKTEPUCTHUKH M DJIEKTPUUECKOE COMPOTHBICHUE MOPOIIKA
oOpasia HaHopa3MepHoro (eppuTa;

— HCCIeAyeT MHUKPOCTPYKTYpPY TMOpOIIKAa HAHOPAa3MEPHBIX (EPPUTOB  METOJOM
CKaHUPYIOLIEH 3JIEKTPOHHOM CIIEKTPOCKOIHUH.

— TOJATOTABJIMBAET OTYET IO BBIMOJHEHHOW paboTe C MPEeJOCTaBICHHEM pEe3yJIbTaTOB
W3MEPEHUN B YHCIOBOM U TPaPUUIECKOM BHUJIE M OTBEYAET HA BOIPOCHI MPENoAaBaTENIs TIO
BBITIOJTHEHHOU padoTe.

JlaGoparopHasi padora Ne 6.

Coznianue ¥ ucciae10BaHue CBOWCTB HAHOPA3MEPHOTO OKCUHOTO TEPMOPEIUCTOPA.

Lens paboTsr:

— U3rOTOBUTH OKCHUJIHBIM TEPMOPEZUCTOP Ha OCHOBE HaHOpa3MepHOU miueHKH NiMn,Oy;

— UCCIIEIOBATh AJIEKTPUUYECKHE CBOIICTBA HAHOPA3MEPHOI'O OKCUHOTO TEPMOPE3UCTOPA HA
OCHOBE HaHOpa3MepHOU MIeHKH NiMnyOy;

— UCCIIEZIOBaTh MUKPOCTPYKTYPY OKCHUIHOTO TEPMOPE3UCTOPa Ha OCHOBE HaHOpa3MEpHOMU
wieHkd NiMn,O4 METOI0M CKaHUPYIOLIEH 3JIEKTPOHHOM CIIEKTPOCKOIIHH.

B nponecce BrinonHeHust paboThl CTYACHT, PyKOBOJICTBYSCh METOUUYECKUMH yKa3aHUSMU
K BBITIOJTHEHUIO TaHHOW PabOTHI:

— M3rOTaBJIUBAET OKCUIHBIM TEPMOPEZUCTOP Ha OCHOBE HaHOpa3MepHOU miueHKHu NiMn,Oy;

— HCCIeAyeT 3JIEKTPUUECKHUEe CBOIMCTBA HAaHOPA3MEPHOTO OKCHUJIHOTO TEPMOpE3UCTOpa Ha
OCHOBE HaHOpa3MepHO TIeHKH NiMnyOy;

— HCCIelyeT MUKPOCTPYKTYPY OKCHUIHOTO TE€PMOPE3UCTOpAa Ha OCHOBE HaHOpa3MepHOU
wieHkd NiMn,O4 METO10M CKaHUPYIOIIEH 3JIEKTPOHHOM CIIEKTPOCKOIHH.



— MOJATOTABJIMBACT OTYET IO BBIMOJHCHHOH paboTe C MPEeAOCTaBICHHEM pPE3YyJIbTaTOB
W3MEpPEHUH B YHCIOBOM W TpadUYecKOM BHJIE M OTBEYACT HA BOMPOCHI IPEIojaBaTelis IO
BBITIOJTHEHHOU padoTe.

JlaGoparopHasi padora Ne 7.

Co3manne CEHCOPHOTO DJIEKTPOHHOTO YCTPOMCTBA Ha OCHOBE HAHOIUIEHOK SnO; u
HCCIIEIOBAaHUE €r0 CBOMCTB

Lens paboTsr:

— M3TOTOBUTH XUMHUYECKHUI Ira30BBIi CEHCOP Ha OCHOBE HAaHOPa3MEPHBIX MIICHOK SnO»;

— MCCIIEIOBATh CEHCOPHBIE XUMUYECKHE CBOWCTBA HAHOPA3MEPHBIX TIEHOK SnO;.

B mponiecce BoITIoTHEHHS paOOTHI CTYACHT, PYKOBOJICTBYSICh METOAMYECKIMH YKa3aHUSIMHU
K BBIIIOJIHEHUIO JJAHHON paboThI:

— OCYIIECTBIISIET HAHECEHNE HAaHOPAa3MEPHBIX IUICHOK OJI0Ba;

— MPOBOJMT OKHCIUTEIHHBIN OT)KUT HAHOPa3MEPHBIX TUICHOK 0JI0Ba;

— W3TOTABJIMBAET XMMUYECKAN PE3UCTUBHBIA CEHCOpP Ha OCHOBE HAHOPA3MEPHBIX IUICHOK

SnO,;

— TMPOBOJUT H3MEPEHUSA DICKTPUYECKOW MPOBOJAMMOCTH IOJYYEHHOTO CEHcopa Ha
HaHOpPa3MEepHBIX MIeHOK SnO, IpH pa3IMYHON TeMIIEPaType;

— TPOBOJUT H3MEPEHHS DJIIEKTPUUYECKOW MNPOBOJUMOCTH XHUMHUYECKOTO PE3UCTUBHOTO
CEHCOP Ha OCHOBE HAHOPAa3MEPHBIX TUICHOK SnO; B mapax pa3IMuHbIX XUMUUYECKHX ar¢HTOB.

— TOATOTAaBIMBAET KPATKUH OTYET IO BBIMOJIHEHHOW paboTe C MPeaoCTaBICHUEM
pe3ynbTaTOB HW3MEPEHH B YHCIOBOM U TpapUUeckoM BHJIE€ MU OTBEYAET HA BOIPOCHI
MpenogaBaTess MO BBHITIOJTHEHHOW paboTe

2.3.4 [IpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB).

CornacHo y4eOHOMY TUIaHY KYpPCOBBIE palOThl (IPOEKTHI) MO JAHHOW TUCIUIUIMHE HE

IIPEyCMOTPEHBIL.

2.4 IlepeyeHb y4eOHO-MeTOANYECKOT0 o0ecneYeHHsl JJIsl CAMOCTOSATEIbHOI padoThI
00y4aroIuXcs M0 JUCUMIIIMHE (MOIYJIIO0).

Ne Bux CPC [Tepedyenn yueOHO-METOIUUECKOTO 0OECTICUCHUS JUCIIUTUTHHBI
110 BBITIOJTHEHUIO CAMOCTOSITEITLHON pabOTHI
[IpopaboTka Metouueckue yka3aHus 10 U3y4eHUI0 TEOPETUUYECKOro MaTepuara,
1 y4eOHOTO yTBEpKJAeHHbIE Kadeapoit paauopu3nKu U HAaHOTEXHOJIOTUH,
" |TEOPETUYECKOTO rpoTtokoi Ne 7 ot 20.03.2017.
Marepuana
[ToaroroBka k Metouueckue yka3aHus 110 BBIIOJIHEHUIO JJAO0OpaTOpHBIX padoT,
5 [3almTe yTBEpKJAeHHbIE Kadeapoit paauopu3nKu U HAaHOTEXHOJIOTUH,
" |[mabopaTopHBIX npoTokoJ Ne 7 ot 20.03.2017.
pabot
bymenesa }0.1. Kak npaBuibpHO Hanmcath pedepat, KypcoByro U
JTUIUIOMHYIO paboThl: YuebHoe nocodue /i OakaiaBpoB
[DnexTpoHHBIN pecypc]: yueb. mocobue — DIeKTpoH. AaH. — M.:
HamkoB u K, 2016. — 140 c. — Pexxum nmoctyna:
3. Pedepar https://e.lanbook.com/book/93331.
Kyszuenos U.H. Pedepatsl, KypcoBble 1 TUILIIOMHBIE PAaOOTHI.
Meroanka moAroToBKH U 0opmiIeHHs! [ DIEKTPOHHBIN pecypc]: yueo.
nocobue — DnekTpoH. naH. — M.: JlamkoB u K, 2016. — 340 c. — Pexxum
noctyna: https://e.lanbook.com/book/93303.
4. \IlogroToBka Bouterxanuna A.O. JlenoBble U HaydHbI€ Pe3eHTAUU [ DIEeKTPOHHbBIN




MIPE3CHTAIINHI pecypc]: yaeOHoe mocobue — InekTpoH. naH. — M., bepmun: dupexr-
o TeMe Menmua, 2016. — 115 c. — Pexxum gocryna: http://biblioclub.ru/index.
pedepata php?page=book view red&book id=446660.

Y4eOHO-MeTOAMYECKUE MaTephalibl JJIsi CaMOCTOSATENbHONM paboThl 0O0ydaroIUXCs M3
YHUCJIa MHBAJIUAOB M JIUI C OTPAHUYEHHBIMHU BO3MOKHOCTSIMU 3710poBbs (OB3) mpemocTaBisitoTcst
B (hopMax, alalTHPOBAHHBIX K O'PAaHUYCHUSM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH:

JUjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU opme yBeJIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsAMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMH ONIOPHO-JIBUTaTEIbHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe 3JIEKTPOHHOTO JOKYMEHTA.

JIaHHBIA TIepedeHb MOXKET OBITh KOHKPETH3UPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTA
00yJaronuxcs.

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

Jis  gopmupoBaHus NpoPEecCHOHANbHBIX KOMIIETEHLUHUH B IPOLECCE OCBOCHUS
TUCIUIIIMHBI  MCTOJIB3YyeTCsS  TEXHOJOTHs  Mpo(dhecCHOHATbHO-PAa3BUBAIOIIETO  OOydYeHHs,
IpelycMaTpUBalolasi He TOJIBKO Iepeady TEOPETUYECKOTO MaTepuaia, HO U CTUMYJIUPOBAHUE
U pa3BUTHE MPOJYKTHBHBIX IO3HABATEIbHBIX JEUCTBUM CTYAEHTOB (HAa OCHOBE IICHXOJIOTO-
MeJarornyeckoil TEOpUM MOATAMHOTO (OPMUPOBAHUS YMCTBEHHBIX JAEMCTBHI). AKTUBU3AINHN U
MHTEHCU(HUKALMU TTO3HABATEIBHOIO MpOIecca CIOCOOCTBYIOT MCIOJb30BAHUE T€1arorn4ecKoi
ABPUCTUKHU U MOJEIUPOBAHNUE TPOOIEMHBIX CUTYa[UH.

B npouecce npenoaaBaHus IMCHUIUIMHBI HCTIOb3YIOTCS CIEAYIOIINE METOIbL:

— JIEKIINY;

— JIOMAIIIHHE 3a/1aHus;

— TIpoOJIEMHBIE 3aaHUSs;

— UH/AMBU/IyaJbHbIE IPAKTUUECKUE 3a/1aHUS;

— KOHTPOJIbHBIE OIIPOCHI;

— myOnuYHas 3amuTa Ja00paTOpHBIX padoT;

— KOHCYJIbTAIIMU MPETOIaBaTeNeH;

— caMocCTosITeNbHass paboTa CTYJEHTOB (M3y4€HHE TEOpPEeTHYECKOro MaTepuala,
MOATOTOBKA K JIA0OPAaTOPHBIM 3aHSTUSIM, BBINOJIHEHHUE JOMAIIHUX paboT, MOArOTOBKA K OIIPOCY
Y 324€TYy).

B pamkax nabopaTOpHBIX 3aHSATUI NPUMEHSIOTCS METOJbl IMPOEKTHOro OOyudeHwus,
HCCIIEIOBATENIbCKHE METO/Ibl, TPEHUHTOBbIE (hOPMBI, METOJI KOHKPETHBIX cuTyauuid. B mpouecce
CaMOCTOSITENIbHON JIeATENbHOCTH CTYAEHTbl OCBAWBAIOT U AHAIM3UPYIOT MEPEAOBON HAy4dHO-
UCCIIEIOBATENIbCKUIM  OMBIT, HCIIOJIb3YS HMEIOLIYIOCS JIUTeparypy U HH(OpPMalHOHHBIE
TEXHOJIOTUHM, 3HAKOMSTCS C OCHOBHBIMH HAay4YHBIMHM >KypHaJlaMHd IIO BOIIPOCAM H3Yy4Y€HUs
(U3UKO-XMMUYECKUX CBOMCTB HAHOCTPYKTYP Ppa3IMYHBIX THIIOB, BBICTYHAIOT C JOKJIaJaMu
nepeJsl OJHOKYPCHUKaMH, HaKaIUIMBAIOT Oarak 3HaHUi, MOJIE3HBIX JUIsl BHIIIOJIHEHHUS BBITYCKHOMN
KBaJIN(DUKALIMOHHOM pabOTHI.

ConpoBoXK/IeHUE CAMOCTOSITENIHOW paOOThl CTYAEHTOB TakK€ OPraHU30BaHO B
crenyromux popmax:

— MoApoOHOE H3Y4YEHHE HEKOTOPBIX pa3fesioB JUCUUIUIMHBI MOCPEJICTBOM HU3YyYEHUS
PEKOMEHAYEMOM TOTIOIHUTEILHON JTUTEPATYypPhL;

— HOJpOOHOE M3Yy4YEeHHE HEKOTOPBIX Pa3AesioB AUCLHUILUIMHBI MOCPEACTBOM IMOATOTOBKU
COOOILIEHNH, MPe3eHTalluH, ITyTeM HalliuCcaHusl peepaTUBHBIX padoT;



— KOHCYJIbTallUW I Pa3biACHCHUA HpO6H€MHLIX MOMCHTOB IIpU CaMOCTOATCIIBHOM
pacCiiupCHHOM U3YUYCHUU Ppa3acioB JUCHUIIIINHBI.

OcHoBHbIE 00pa30BaTeIbHBIC TEXHOIOTHH, HCIOIB3YEMbIE B yUeOHOM IpOIiecce:

— JIEKIIUH C IPOOJIEMHBIM H3JI0KEHHEM;

— 00CyX/ICHHE CIIOKHBIX BOIIPOCOB H IIpo0IIeMm;

— NPUMCHCHUC METOJJa KOHKPCTHBLIX CHTyaHHﬁ.

WurtepakTrBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHHU: HE TIPETyCMOTPEHBI.

— paboTa B MajbIX rpymnmnax.

I[J'If[ JyL ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSAMHU 3J0POBbA MPEAYCMOTPCHA OpraHusanusd
KOHCYJIBTAIMH C UCTIOIH30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4Hble cpeacTBa IS TEKYIero KOHTPOJIsl YCIIeBaeMOCTH M NPOMEeKYTOYHOMH
aTTecTaluu.

OneHOYHBIMH CPEACTBAMH ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH SBJISIOTCS: OTBETHI Ha
KOHTPOJIbHBIE BOTIPOCHI, BHIMOJIHEHNUE TPAKTUUECKUX 3a1aHui, pedepaT, ToKIal.

4.1 D oHJ O1LIEHOYHBIX CPEaCTB AJIA MPOBEACHUSA TEKYHIECTr0 KOHTPOJIs.

4.1.1 Tembl pedepaToB U TO0KJIA10B
B mpouecce moaroroBku AoknangoB U pedeparoB mo aucuuiuinHe «Matepuanibl
HaHOMJICKTPOHUKW» (opmupyrorcsi u ounenmBatorca Tpedbyembie DPI'OC u OOIl  nmns
HanpasieHus 11.03.04 DnexTpoHuMKa W HaHOJIEKTpoHUKa mpoduns «Hanorexnosoruu B
anekTponuke» komnerenmmu — [1K-1; I1K-2; TIK-6.
Huxe npuBoasitcs nmpumepsl 10K1a10B U pedepatoB it paboyeil mporpaMmsl.
. HanouacTuip! 1 HaHOCTPYKTYpbI B COBPEMEHHOM JIEKTPOHUKE.
. HaHouacTuip! 1 HAHOCTPYKTYpPHI B IEPCIIEKTUBHOMN 3JIEKTPOHHUKE.
. YriepoaHasi HAaHOJIEKTPOHUKA.
. MonekynspHasi HAHO3JIEKTPOHUKA.
. Ino1p1 Ha OCHOBE YIJIEPOIHBIX HAHOTPYOOK.
. TpaH3UCTOPBI HA OCHOBE YTJIEPOJHBIX HAHOTPYOOK.
. DIIEKTPOHHBIE PUOOPHI HA OCHOBE OOPA30THBIX U OOPKAPOOHUTPUIHBIX HAHOTPYOOK.
. Anonapl Ha ocHOBe rpadeHa.
9. TpaH3uCTOPHI HA OCHOBE rpadeHa.
10. DnexTpoHHbIE TPUOOPHI HA OCHOBE I'Pa()E€HOBBIX HAHOHUTEN U OCTPOBHBIX
HaHOCTPYKTYD.
11. DnexTpoHHBIE YyCTPOWCTBA Ha KBAHTOBBIX TOYKAX MOIYIPOBOJHUKOBBIX MATEPHAJIOB.
12. DnexTpoHHbIE YCTPOUCTBA HA HAHOHUTAX MOJIYIPOBOJHUKOBBIX MaTepUAIOB.
13. DnexTpoHHBIE YyCTPOMCTBA Ha HAHOTPYOKAX MOIYIPOBOJHUKOBBIX MaTEpUAIOB.
14. KpemHueBasi HAHOAJIEKTPOHHKA.
15. KpeMHMEBBIE M F€pPMaHUEBBIE HAHOCTPYKTYPHI B 3JIEKTPOHUKE.
16. KpemHUEBBIE T€TEPOHAHOCTPYKTYPBI B AIEKTPOHUKE.
17. Hanoctpykrypsl GaN, InP, InAs B anexTpoHuke.
18. Oxkcuanbie HaHOCTPYKTYpbI ZnO 1 CdO B 37€KTPOHUKE.
19. Cynbppuansie HaHOCTPYKTYpHI ZnS u CdS B ayieKTpoOHUKE.
20. Cynbphunnsie HaHOCTPYKTYphI PbS 1 SnS; B anekrponuke.
21. Cenennanbie HaHOCTPYKTYphI ZnSe, CdSe, PbSe B anexkTpoHNKe U ONTOIIEKTPOHHUKE.
22. Tennypunusie HaHocTpykTypsl ZnTe, CdTe, PbTe B anexTponuke u
ONTOAJIEKTPOHHUKE.
23. HaHOIIIEHKH MOJIYITPOBOAHUKOBBIX MATEPHUAIIOB B MJIEKTPOHHUKE.
24. [1omynpoBOIHUKOBbIE HAHOCTPYKTYPBI JJI1 HAHOCEHCOPOB U HAHOJATYUKOB.
25. HaHOHMTH M HAHOIIPOBOJA Ha OCHOBE METAJIJIOB B HAHODJIEKTPOHHUKE.
26. HaHomieHKH METaJIJIOB U UX MEPCIEKTUBBI IPUMEHEHHS B HAHOJIEKTPOHHUKE.
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27. KoMIIBIOTEpHOE MOIEIUPOBAHUE HAHOPA3MEPHBIX 3JIEMEHTOB KBAHTOBOM
AIIEKTPOHUKHU.

28. MeToasl KOMIBIOTEPHOTO MOJIECIUPOBAHUSA HAHOCTPYKTYP [UIsl ONTOAIEKTPOHUKHU.

29. KoMIbIOTEPHOE MOJIETUPOBAHUE CBOMCTB U XaPAKTEPUCTUK HAHOCEHCOPOB.

llepeuens yacmeii komnemenyuii, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM:

[IK-1: CnocoGen cTpouth pu3nueckne u MaTeMaTHIECKUE MOJIEIIH MPUOOPOB, YCTPOHCTB
Y MaTepHaioB AJIEKTPOHUKU U HAHOZJIEKTPOHUKU PA3IMYHOTO (PYHKIMOHAIBHOTO HA3HAYEHMUSI, a
TaKK€  HCIIOJIb30BaThb  CTAHJAPTHBIE NIPOrpaMMHBIE  CpeACTBA HMX  KOMIIBIOTEPHOTO
MOJEIUPOBAHUS.

IIK-2: Crnoco0eH apryMeHTUpOBaHO BbIOMpaTb M pEAIM30BBIBATH HA IpPaKTHKE
3G (GEKTUBHYI0O METOJIUKY IKCIEPUMEHTAIBHOIO HCCIEI0BAaHUS MapaMEeTPOB U XapaKTEPUCTHK
puOOpPOB, CXEM, YCTPONCTB U YCTAaHOBOK 3JIEKTPOHUKM M HAHODJIEKTPOHHUKH DPA3JIUYHOTO
(YHKIIMOHAJIBHOTO Ha3HAUEHUSI.

[IK-6: CmocobGeH opraHu30BbIBaTH METPOJOTHYECKOE OOECIeUeHne MPOU3BOJICTBA
MaTepUaIOB U U3JEIHNI JIEKTPOHHON TEXHUKH.

Kpumepuu oyenxu doxnaoa:

OTMeTKa «3auTE€HO»  BBICTABISIETCA  CTYAEHTY, €CIM  JOKJIaJ COOTBETCTBYET
MpeIbsABISEMbIM K HEMYy TpeOOBaHUSM 10 00bEMY M CTPYKTYpe M BBICKa3aHO COOCTBEHHOE
CYXJIEHHE 10 pacCMaTpUBaeMOM TEME.

OTMeTKa «HE 3a4T€HO»  BBICTABISETCS CTYIEHTY, €CIM B JOKJIaJe OTCYTCTBYET
COOTBETCTBUE MEXJy 3aJlaHHOM TeMol pedepaTUBHON pabOThl U H3YYEHHBIMU HayYHBIMU
HMCTOYHUKAMH, HUCTOYHHUK IUIOXO MPOAHAIU3UPOBAH, COOCTBEHHBIX CYKJIEHUH IO JOKIaLy
CTYICHT HE UMEET.

Kpumepuu oyenxu peghepama:

— OIICHKAa «OTJIMYHO» BBICTAaBIISIETCSd CTYAEHTY, €cilu pedepaT COOTBETCTBYET
MpeIbsABISEMBbIM K HEMY TPEOOBaHUSAM 1O 00bEMY, CTPYKTYpe, 0(GOPMIICHUIO U IIPU HAIMCAHUU
pedepata cTyneHTOM ObLIa TIIyOOKO M3y4YeHA HaydHas JUTEpaTypa, OTPAKEHBI CYIIECTBYIOIINE
B HayKe TOYKHU 3pEHUS U BbICKAa3aHO COOCTBEHHOE CYXIEHUE [0 pacCMaTpPUBAEMOM TEME.

— OLEHKAa «XOpOIIO» BBICTABISAETCS CTYAEHTY, e€ciu pedepaT COOTBETCTBYET
MpeIbsABISEMBbIM K HEMY TPeOOBaHUAM IO 00bEMY, CTPYKTYpe, 0(DOPMIICHUIO U IPU HAIMCAHUU
pedepara UM Obla M3ydyeHa HaydHas JUTEpaTypa, OTPa)K€Hbl CYIIECTBYIOLIME B HAyKe TOUKU
3peHusi, HO HE BBICKA3aHO COOCTBEHHOE CYXICHHE [0 paccMaTpuBaeMOll Teme, HMEITCS
HE3HAaYUTeJIbHbIE MPOOeIbl B U3JI0’KEHUU HAYYHOT'O MaTepuasa 1o TeMe.

— OIIGHKAa «YyJIOBJIETBOPUTENBHO» BBICTABIIAETCS CTYIEHTY, €CJIM MpH HaNUCAaHUU
pedepara BOIPOCHl TEMbI paCKPbIThl HEJOCTATOUHO MOJIHO, UMEIOTCS HEIOCTATKH B 0(hOpMIICHUU
pedepaTuBHON pabOTHI.

— OIICHKa «HEYIOBJETBOPUTEIbHO» BBICTABISETCS CTYAEHTY, €ciu B pedepare
MPUCYTCTBYET IUIaruaT, CTYJIEHT HE MPOSIBUJI CaMOCTOSITEIbHOCTH IPHU BBIIIOJHEHUU HAyYHOU
paboThl, 3aMMCTBOBAJl MaTepuall, OTCYTCTBYET COOTBETCTBHE MEXIYy TEeMOW pedepaTUBHOMN
paboThl U M3YYEHHBIMU HAyYHBIMU HCTOYHUKAMU; pa0OTa BBINIOJIHEHA C TPYOBIMU HAPYIIEHUSIMU
TpeOoBaHUN K OQOpMIIEHUIO, TpH 3amuTe pedepara CTYIEHTOM MPOJEMOHCTPUPOBAHO
OTCYTCTBHE 3HaHHI HEOOXOIMMOTO MaTepHalia o TeMe.

4.1.2 Ilpumepnl NpaKTHYECKHUX 3aJaHU I

B mnponecce moAroToBKM M BBINOJHEHUS MNPAKTUYECKUX 3aJaHUl (QOpMUpPYIOTCS U
ouenuBatorcsi Tpedyemble OI'OC u OOIl s wanpasnenuss 11.03.04 DOnextpoHuka u
HaHOdNeKTpoHnKa npoduiisa "Hanotexnonoruu B anekrponuke" kommereniun — [1K-1; T1K-2;
[1K-6.

Huxe npuBoasiTcs mpuMepbl IPaKTUYECKUX 3aJaHui i1 paboueil mporpaMMBl.



1. O0ocHyiiTe HCTIOIL30BAaHUE PA3JIMYHBIX TUIIOB YIJIEPOJHON HAHOTPYOKH/HAHOTPYOOK
IUIS CO3/aHUs HAHOPA3MEPHOI'0 JAMOJAA Pa3IMYHOrO (YHKIMOHAJIHLHOIO HAa3HAUEHUsI HA OCHOBE
YTJIEPOHOM HAHOTPYOKH/HAHOTPYOOK.

2. Ilpeanoxute U O00OCHYHTE CXeMy HAHOPA3MEPHOTO NMOJa Ha OCHOBE rpad)eHOBBIX
HaHOYACTHUI Pa3InYHON MOP(HOIIOTHUH.

3. Ilpeanoxure u 0OOCHYHTE CXeMy HaHOPa3MEPHOrO JMOJAa Ha OCHOBE KPEMHMEBBIX
HAHOYACTUIl Pa3JINYHON Pa3MEPHOCTH.

4. llpemioxute u OOOCHYHTE cXeMy HAHOPa3MEPHOIO TPAH3UCTOpAa Ha OCHOBE
YIIEPOJHON HAHOTPYOKH.

5. Ilpenmoxxute W OOOCHYHTE CXE€MY HAaHOPAa3MEPHOIO TPAH3UCTOpAa HA OCHOBE
rpag)eHOBO HAHOYACTHUIIHI.

6. Ilpeanoxxure u 0OOCHYHTE CXeMy HAHOPa3MEPHOIO JIMOJa Ha OCHOBE KPEMHHUEBOMU
HAaHOHUTH.

Ilepeuensv yacmeii KomMnemeHyuil, NPOGEPAEMbIX OYEHOUHBIM CPEOCNBOM:

[1K-1: Cnocoben cTpouth (pu3HuecKre 1 MaTeMaTUYeCKUe MO NpUOOPOB, YCTPOMCTB
¥ MaTEepHAJIOB JICKTPOHUKH M HAHOZJIEKTPOHUKH PA3IMYHOTO (DYHKIMOHAIBFHOTO HA3HAYCHUS, a
TAaKKe  HCIOJIb30BaTh  CTaHAApPTHBIE  IPOTPpAaMMHBIE  CpPEACTBA HMX  KOMITBIOTEPHOTO
MOJEIUPOBAHUS.

IIK-2: Crnoco0eH apryMeHTHpOBaHO BbIOMpaTb M PpEaIM30BBIBATH HA MpPaKTHKE
3PPEKTUBHYIO METOJUKY 3KCIIEPUMEHTAILHOTO HCCIEOBAHUS MApPaMETPOB M XapaKTEPHCTUK
npuOOpOB, CXEM, YCTPONCTB M YCTAaHOBOK 3JEKTPOHHKH WM HAHOAIEKTPOHUKU PAa3IUIHOTO
(GYHKIIMOHATLHOTO Ha3HAYCHHSL.

[IK-6: CmocobGeH opraHu3oBbIBaTH METPOJOTUYECKOE O0OECIeUeHne MPOU3BOJICTBA
MaTepUaIOB U U3JEIHUI JIEKTPOHHON TEXHUKH.

Kpumepuu oyenku:

- OLIEHKA «OTJIMYHO»: CTYICHT CBOOO/HO OTBEYAET HA JAHHBIC BBIIIE BOMPOCH], AaKTUBHO
YYacTBYeT B JHMCKYCCHHM M B pabOTe HAyYHOTO KOJUIEKTHBA, PEYb OTIUYAETCS T'PaMOTHOCTHIO,
MCTIOJIb30BaHNEM MTPO(HECCHOHATFHO-OPHEHTUPOBAHHON TEPMUHOJIOTHH; JOITYCTUMBI 3aMHHKH H
HETPO/IOJDKUTEIbHBIE OCTAHOBKH;

- OIICHKAa «XOPOIIO»: CTYISHT OTBEYaeT Ha JaHHBIC BHIIIC BOIMPOCHI, Y4acTBYET B
IMCKYCCHM # B paboTe HaydyHOTO KOJUIEKTHBA, peYbh OTJIMYACTCS TPaMOTHOCTHIO,
WCIIOJIb30BaHNEM TPO(HECCHOHATHHO-OPUEHTUPOBAHHON TEPMHHOJIOTUH; HO MPHCYTCTBYIOT
HEINPOJIOJIKUTEIbHbIE OCTAHOBKH U HErpyOble OIINOKY;

- OIICHKA «yIOBJIETBOPHUTEJIbHO»: CTYJICHT HE JIaeT MOJHOIIEHHOTO CBSI3HOTO OTBETA Ha
BOTIPOC, HO KOMMYHUKAaTHBHBIA 3aMBICENl NMPOCMATPUBACTCA M B IIEJIOM COJICP)KaHHUE MOKHO
CUMTATh BEPHBIM, Yy CTYACHTA MPHCYTCTBYIOT HEKOTOpPHIE TPYJHOCTH B ydacTHH B Oecene u
paboTe B HAaydyHOM KOJUIEKTHUBE, OOJIbIIOE KOJMYECTBO OLIMOOK B OMNpeiesieHuu padounx
MOHATHH; CTYIEHT HE BJIAJeeT B JOCTATOYHON CTENCHHW HABBIKOM (DHIIOJIOTHYECKOTO aHAIH3a
TEKCTOB POMaHTH3Ma U Pean3Ma;

- OIICHKA «HEYAOBJIETBOPUTEJIBLHO»: CTYIACHT HE JIaeT CBA3HOIO OTBETA HA BONPOC WA
BBICKa3bIBaHMUS TIOBEPXHOCTHBI U HESICHBI, y CTYICHTa TPYJHOCTH B YUacTHH B Oecene u paboTe B
HAyYHOM KOJUIEKTHBE, OOJIBIIIOE KOJIMYECTBO OMTHOOK B OTIPEACTICHHN PAa00YMX TOHSITHIHA.

4.1.3 KoHTpoJibHbIe BONPOCHI 110 Y4eOHOH mporpamMmme

Huxe npuBogsTcss mpuMepbl KOHTPOJBHBIX BOIPOCOB IO pazfeny «JIEeKTPOHHBIE
YCTpOWCTBAa HA HAHOCTPYKTypax» paboueid mporpaMmbl. [lodHBIA KOMIUIEKT KOHTPOJBHBIX
BOIIPOCOB JUIsl OCHOBHBIX pa3zieioB pabodeil mporpammsbl npuBoautcs B @OC IUCHUIIMHBL
«Martepuanbl HAHOAJIEKTPOHUKIY.

1. Kak u3MeHA0TCS 371€KTPOHHBIE CBOMCTBA YIIIEPOIHBIX HAHOTPYOOK C YBEIMUEHUEM UX
JUIMHBI ¥ TOJIIUHBI?



2. Kakue oCHOBHBIE MTapaMeTphl YIIIEPOAHBIX HAHOTPYOOK ONPEAEISAIOT X IPUMEHEHHE B
AJIEKTPOHHBIX YCTpOHCTBaX?

3. Kax u3MEHSIOTCS 3JEKTPOHHBIE XapaKTEPUCTHKU TI'padEHOBBIX HAHOCTPYKTYp C
YBEITUYCHUEM WX JITTUHBI/TOJIITUHBI?

4. Kakue OCHOBHbIE HapaMeTpbl TIpadEHOBBIX HAHOCTPYKTYp OIPENESIIOT UX
MIPUMEHEHHE B IEKTPOHHBIX YCTPOHCTBAX?

llepeuens yacmeii komnemenyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM:

[TK-1: CnocoGen cTpouth Pu3nyeckne u MaTeMaTHIECKUE MOJICIIA MPUOOPOB, YCTPOUCTB
1 MaTepHaioB AIEKTPOHUKU U HAHOZJIEKTPOHUKU PA3INYHOTO (PYyHKIMOHAIBHOTO HA3HAYEHMUS], a
TaKK€  HCIOJIb30BaThb  CTAHJAPTHBIE IPOrpaMMHBIE  CpEACTBA MX  KOMIIBIOTEPHOTO
MOJEIUPOBAHUS.

[IK-2: Crnoco0eH apryMeHTUpOBaHO BbIOMpaTb M PpEAIU30BBIBATH HA MPAKTHKE
3G (GEKTUBHYI0O METOJIUKY IKCHEPHUMEHTAIbHOTO HMCCIEAOBAHUS MapaMeTpPOB U XapaKTEPUCTHUK
npuOOpPOB, CXEM, YCTPONCTB M YCTAaHOBOK 3JIEKTPOHUKM M HAHORJIEKTPOHHUKH DPA3JIUYHOTO
(YHKIIMOHAJIBHOTO Ha3HAUYEHUSI.

[IK-6: CmocobeH opraHu30BbIBaTH METPOJOTUYECKOE OOECIeueHne MPOU3BOACTBA
MaTepUaIoB U U3JEIHNI JEKTPOHHON TEXHUKH.

Kpumepuu oyenku:

OneHka «3a4YTeH0» CTaBUTCSA, €CIU IPOJEMOHCTPUPOBAH JOCTATOYHBIA YPOBEHb
SPYAMPOBAHHOCTU CTYAEHTA, BBIBOJBI U HAOIIOJEHUS CAMOCTOSITENbHBI, COOIIOAEHA KYJIbTypa
YCTHOTO U MUCBMEHHOTO M3JIOKEHHs Marepuajia U B IIEJIOM INPOJEMOHCTPUPOBAHbI 3HAHUS U
YMEHHSI HEOOXOAUMBIX KOMIIETEHIUH.

OrneHka «He 3a4TeHO0)» CTaBUTCS, €CIIU CTYACHT HE MOXKET JaTh MPaBUJIbHbIE OTBETHI HA
80% BOMpPOCOB UM HE COOIIOACHBI XOTS ObI 2 U3 OCTABIINXCSI TPEOOBAHUI.

4.2 D oHJ O1LIEHOYHBIX CpeacCTB AJisl MPOBECACHUSA HpOMe)KyTO‘IHOﬁ arTeCTanuu.

4.2.1 Bomnpocel, BBIHOCMMbIE Ha 3K3aMeH M0 auCUMIUIUHe «MaTrepuajbl
HAHOYJIEKTPOHMKM» Ui  HanpaBJjieHusi noaroroku 11.03.04 DiaexkrTpoHuka wu
HAHO03JIeKTPOHUKA npoduis ""HaHoTexHoJI0THH B 3JIeKTpOHNKe''.

4.2.1 Bonpochl I NOATOTOBKH K 3K3aMeHY

1. [IpeameTr HaHOZIEKTPOHUKHU. OCHOBHbBIE IOHATHS U TEPMUHOJIOTUSI HAHODJIEKTPOHUKH.

2. dyHpameHTalbHbIE 3aKOHOMEPHOCTH, OIPENECISAIOIINX CBOMCTBA HAHOPA3MEPHBIX
CTPYKTYD, UCIIOJIb3yEMbIE€ B HAHOAJIEKTPOHHUKE.

3. DKOHOMHMYECKME U TEXHOJOTMYECKHME OCHOBBI IE€pexoJa OT DIIEMEHTOB
MHKPO3JIEKTPOHUKH K HAHODJIEKTPOHUKE.

4. DOpomoonus  MOJYIPOBOJHUKOBOM  3ekTpoHUKU. [Ipubmmwkenus  pa3mepos
TBEPAOTEIbHBIX CTPYKTYpP K HAaHOMETpPOBOW oOsiacTu. OCHOBHBIE NMpEeUMyLIECTBAa NPHUOOPOB Ha
OCHOBE KBaHTOBOPA3MEPHBIX CTPYKTYP 10 CPABHEHMIO C KJIACCUYECKUMHU OJIYIIPOBOIHUKOBBIMHU
npruOoOpaMu.

5. Peamuzanus OJHOZJIEKTPOHHOIO TPAH3UCTOpPA B IOJYNPOBOAHUKOBOM, YIJIEPOJHOM,
MOJIEKYJISIPHOU 3JIEKTPOHUKE.

6. OcoOeHHOCTH (DU3MKU TOJTYIMPOBOJHUKOB B ME30- M HAHOCKOTMYECKHE CHCTEMaXx.
XapakTepuCTUYECKHE JUIMHBI B  ME30CKONMYECKHX cucTteMax. KBaHTOBO-MexaHMYeCKas
KOT€PEHTHOCTb.

7. IlpumeHeHHMs] TNOTEHIMAIbHBIX SIM KOHEYHOM TIyOMHBI  (IPSIMOYroJibHasl,
napaloyinyeckas, TpeyroyibHast) JUisl OIMCAaHUsl CBOMCTB HAaHOCTPYKTYp. [ImoTHOCTH cocTosTHUI 1
Pa3MEPHOCTb HAHOCHUCTEMBI.

8. KBaHTOBBI€ SIMBI, KBAHTOBbIE HUTH, KBAHTOBBIE TOUKH.



9. Tpancnopt HocuTenel 3apsiia BAOJIb MOTEHIHAIbHBIX 0apbepOB B HAHOCTPYKTYpAX:
(dazoBass wHTEpPEPEHIMS OICKTPOHHBIX BOJIH, KBaHTOBBIM 3ddext Xoima, mnpubopsl Ha
UHTEpPEPEeHIIMOHHBIX P (DeKTax.

10. TynnenupoBanue Hocutenel 3apsaa. CTpyKTypbl ¢ BEpTUKAJIbHBIM IIEPEHOCOM U
KBaHTOBbIE cBepXpetI€TKU. OIHOAIEKTPOHHOE TYHHEJIMPOBAHHUE.

11. ITpuGops! Ha 3¢ dexTe 0AHOATEKTPOHHOTO TYHHEIHUPOBAHUSL.

12. CrnunoBble 3¢ (deKTbl B HAHOCTPYKTypax. [ MraHTCKOE€ MarHUTOCONPOTHUBIICHUE.
CrninH-3aBucUMO€E TyHHeNInpoBaHue. CIMHTPOHHBIE TPUOOPBI.

13. TpaaguIMOHHBIE METOAbI HAHECEHNUS IIJIEHOYHBIX HAHOCTPYKTYP.

14. Metoapl BeIpalllMBaHUsI HAHOHUTEH U HAHOTPYOOK.

15. Hanonutorpadus. CpaBHEHHE HAHOIUTOTpaQUIECKIX METOIOB.

16. ManunynupoBaHie€ HAHOCTPYKTYpaMH M HX MOJU(ULIHUPOBAHHE C TMOMOILBIO
cnektpockonuu CTM u ACM. Ousnyeckue MPOLECCHl, HCIOJIb3yeMble i aTOMHBIX
MaHMITYJISIUH.

17. Ilpumepsl HAHOCTPYKTYP, chopMUpOBaHHBIX ¢ omoIbio MeTo10B CTM u ACM.

18. Ynydimenue XapakTepUCTUK Si-OCHOBAHHBIX MPUOOPOB C MOMOIIBIO HAHOCTPYKTYD.
Hcnonb30BaHus «HANPSKEHHOTO KpeMHUs». HoBble 1oA3aTBOpHBIE HAHOMATEPHAJIBI C JTYYIIUMU
1o cpaBHEHUIO ¢ S0, TUAIEKTPUUECKUMH XapaKTePUCTUKAMHU.

19. Ucnonp30Banus HAHOTIPOBOIOB VISl PEIICHUSI POOJIEMBI MEXKCOCAMHEHH.

20. KBaHTOBBII HHTEPPEPEHLIUMOHHBIN TPAH3UCTOP U OJHOIIEKTPOHHBIA TPAH3UCTOD,

21. TpaH3ucTop HA FOPSIYUX IEKTPOHAX, TYHHEIbHO-PE30HAHCHBIN MO U TPAH3UCTOP.

22. Yraepoansie HanoTpyOoku (YHT) B Hanosnektponuke. Jlnoaer Ha YHT.

23. Tpanzucropsl Ha YHT.

24. DnexTpoHHbIe jorudeckue eMeHTsl Ha YHT. Dnements! namsatu Ha YHT.

25. [lepcrieKTUBBI U MpEeUMYyIIECTBa IT'pad)eHOBON AIEKTPOHUKH.

26. TpaH3uCTOpHBIE CTPYKTYpPbI HAa OCHOBE rpadeHa.

27. JIazepbl C KBAHTOBBIMU IMAMH U TOYKaMH. POTONPUEMHUKN HA KBAHTOBBIX SIMAX.

28. [Ipubopsl u ycTpoiicTBa Ha HHTEPPEPEHIIUOHHBIX dPPEKTaX.

29. HaHOKOMIIBIOTEPHI.

30. Ilony4yenue v mpuMEHEHHE KBAaHTOBO-pa3MepHbIX Si-Ge HaHOCTPYKTYD.

31. Ontuueckue u POTOANIEKTpHIECKUE CBOMCTBA Si-(G€ HAHOCTPYKTYP.

32. CounTpoHHBIE ycTpoicTBa. CUMTHIBaOlasi MarHWTHas TOJIOBKA Ha TUrAHTCKOM
MarHUTOCONPOTHUBIICHUH.

33. DneMeHThl HHEPrOHE3aBHUCHUMOM MaMsITH Ha OCHOBE AJ(¢eKTa TUraHTCKOro
MarHUTOCONPOTHUBIICHUS U CIIMH-3aBUCUMOM TYHHEIHPOBaHUU. CIIMH-BEHTUIBHBIN TPAH3UCTOP.

34. DieKTpOHHBIE CEHCOPBI HA OCHOBE YIJIEPOIHBIX U OOPAa30THBIX HAHOTPYOOK.

35. DneKTpoHHBIE CEHCOpPbl HAa OCHOBE HAHOCTPYKTYPHUPOBAHHBIX OKCHJIHBIX
MOJIYTIPOBO/IHUKOB.

36. DieKTpPOHHBIE CEHCOPBI HA OCHOBE MOJYIPOBOJHUKOBBIX HAHOHUTEI.

37. Hanobuosnekrponuka. KuaKoCTHbIE TPaH3UCTOPHL. S[UEMKH MaMATH U JOTHYECKHE
AJIEMEHTHI.

Ilepeuenv yacmeii Komnemenyuil, NPOGEPAEMbIX OYEHOUHBIM CPEOCNBOM:

[IK-1: CnocoGen cTpouth Ppu3nyueckne u MaTeMaTHIECKUE MOJIEIIH MPUOOPOB, YCTPOHCTB
Y MaTepHaioB AIEKTPOHUKU U HAHOZJIEKTPOHUKU Pa3IMYHOTO (PYHKIMOHAIBHOTO HA3HAYEHUSI, a
TaKK€  HCIIOJIb30BaThb  CTAHJAPTHbIE IPOrpaMMHBIE  CpeACTBA HMX  KOMIIBIOTEPHOTO
MOJEIUPOBAHUS.

IIK-2: Crnoco0eH apryMeHTUpOBaHO BbIOMpaTb M pEAIM30BBIBATH HA MpPaKTHKE
3G (GEKTUBHYI0O METOJIUKY 3KCIEPUMEHTATIbHOTO MCCIEI0BAaHUS MapaMETPOB U XapaKTEPUCTHK
npuOOpPOB, CXEM, YCTPONCTB M YCTAaHOBOK 3JIEKTPOHUKM M HAHORJIEKTPOHHUKH DPA3JIUYHOTO
(YHKIIMOHAJIBHOTO Ha3HAUEHUSI.

[IK-6: CmocobeH opraHu3oBbIBaTH METPOJOTHYECKOE O0OECIeUeHne MPOU3BOJICTBA
MaTepUaIoB U U3 JIEKTPOHHON TEXHUKH.



OneHka 3HaHUN Ha 3K3aMeHe MPOU3BOAUTCS IO CIAEAYIOLUIUM KpUMeEpUsIM:

— OTMETKAa «OTJIMYHO» BBICTABIISIETCA CTYAEHTY, €CIM OTBET IOJHBIM, NMPaBUIbHBIN,
CaMOCTOSITENIbHBIN, MaTepual H3JI0)KEH B OIpPENEIeHHOW JIOTMYECKOW IOCIIeN0BaTeIbHOCTH
JE€MOHCTPUPYETCS MHOTOCTOPOHHOCTH IOJX0JI0B, MHOTOACHEKTHOCTh OOCYKJIEHHUS MPOOIEMBI,
YMEHHE apryMEHTUPOBATh COOCTBEHHYIO TOUKY 3PEHUS;

— OTMETKAa «XOPOII0» BBICTABIIETCS CTYAEHTY, €CJIM OTBET IOJIHBIM U MpaBUJIbHBIN Ha
OCHOBE M3YYEHHBIX KOHILEMIMI U Teopuil, MaTepuan H3J0XKEH B ONpPEIeIEHHON JOrH4ecKOn
MIOCJIEJOBATEIbHOCTH, IMPU 3TOM JOIYCKAIOTCS HECYIECTBEHHbIE OIIMOKM WM TPAKTOBKU
CUTYaLN;

— OTMETKa «yAOBJIETBOPUTEJIbHO)» BBICTABJISETCS CTYACHTY, €CJIIM OTBET IMOJHBIN, HO
JIOTyIllEHA CYIIECTBEHHAsl CMBbICJIOBas OIIMOKa WM OTBET HEINOJIHbIN, HECBA3HbIN, HE
MIPOSIBJIAIOTCS YMEHHsI 0000111aTh, aHAIU3UPOBATh, POPMYIHPOBATH BHIBO/IBI;

— OTMETKa «HeY/OBJIETBOPUTEJbHO» BBICTABISIETCS, €CIM OTBET OOHApyKHUBAeT
HE3HAHHE OCHOBHOTO COJIepXaHUs y4eOHOTO MaTepuaa.

OneHouHble CpEACTBA JUIsl WHBAIUAOB M JIUMI C OrPAHUYEHHBIMU BO3MOKHOCTSIMH
3/10pOBbsI BHIOMPAIOTCS C YUETOM UX MHIUBUIYAIbHBIX ICUXO(PU3UIECKHX OCOOCHHOCTEH.

— npu HEOoOXOJUMOCTH HUHBaJIMAAM U JIMLIAM C OTPaHUYEHHBIMH BO3MOXKHOCTSMU
3J10pPOBbSI IPEIOCTABIIAETCS JOMOJIHUTEIBHOE BPEMsI ISl IOJTOTOBKU OTBETA HA 3a4ETE;

— IIpU MPOBEIECHUU MPOLIETyphl OLICHUBAHUS PE3YJIbTaTOB 00YUEHUS MHBAIMJIOB U JIMLL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsI NPEAYCMATPUBAETCS HCIIOJIb30BAaHUE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3M C UX MHJIUBUIYaTbHBIMU OCOOCHHOCTSAMU;

— IIpU HEOOXOAUMOCTH I 00Y4arOIIUXCsl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS
U UHBANUAOB TMpolieaypa OLIEHUBAHUS pPE3YyIbTaTOB OOY4YEHMsS] MO JUCHUIUIMHE MOXKET
MIPOBOJUTHCS] B HECKOJIBKO 3TAIOB.

[Iponienypa ouneHrBaHMs pe3yJIbTaTOB OOYu€HHsS HHBAIMIOB U JIMI C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU  37I0POBbSI 10 JUCLHMIUIMHE (MOJIYII0) NPEAyCMaTpUBAET IPEIOCTaBICHUE
uHpopMauu B (QopMax, aJaNTHUPOBAHHBIX K OrPAaHUYEHUSIM UX 3/0pOBbsi M BOCIPHUSATHS
UH(POPMALIH:

Jljig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOU opme yBeIMYEHHBIM HIPUPTOM,

— B (hopMe JIEKTPOHHOT'O JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig 11 ¢ HapyIIEHUSIMH ONIOPHO-JIBUTaTEIbHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepedYeHb MOKET OBbIThb KOHKPETU3HMPOBAaH B 3aBHUCHUMOCTH OT KOHTHHIE€HTA
00yJaronuxcs.

5. IlepeyeHb OCHOBHOW W [ONOJHHUTEJLHOH Y4eOHOH JMTepaTypbl, HEOOXOAUMOI
AJISl OCBOEHMS JMCHUILIMHBI (MOLYJIA).

5.1 OcHoBHas JIuTEpaTypa:

1. dpoGot I1. H. Hanosnextponuka [DneKTpoHHBIA pecypc]: yueOHoe mocodue. Tomck:
TYCYVYP. — 2016. — 286 c. - Pexum JOCTyTa:
http://biblioclub.ru/index.php?page=book red&id=480771

2. Jlparynos, B. I1. Hanosnextponuka B 2 4. [Dnektponnsiit pecypc]. Yacts 1. - 3-e uzn.,
ucnp. U jpom. - Mocksa : IOpaiit. — 2017. - 285 c. — Pexum nocrtyna - https:/biblio-
online.ru/book/72F450AA-7472-41DF-89F3-06FC66EFB254.

3. Hanoosnexktponuka [OnexTpoHHbId pecypc]. VYueOHuk s OakaimaBpuara |
maructpatypsl. Curos A.C. - otB. pea. — 297 c. — Pexum npocrtyna: https:/biblio-
online.ru/book/C8153254-ABAC-446C-AS57B-5DF248ED0164




4. lllyxa A. A. HanoanektpoHuka [DIeKTpOHHBIN pecypc]| : yueOHUK ais OakanaBpuaTa
u maructpatypsl / A. A. Illyka ; mox oOm. pea. A. C. Curosa. - Mocksa : FOpaiit, 2018. - 297 c.
- Pexum J0CTyIa - https://biblio-online.ru/book/C8153254-ABAC-446C-AS7B-
SDF248EDO0164.

I[J'If[ OCBOCHUA NUCHUINIIMHBI MHBAJIUJAMH W JIMIaMH C OrpaHUYCHHBIMH BO3MOXKXHOCTAMU
300POBbA HUMCIOTCA H3JaHUSA B JJICKTPOHHOM BHUIC B 3H€KTpOHHO-6I/I6J'H/IOTeLIHBIX CUCTeMax
«Jlaup» u «¥OpaitT».

5.2 lonmosiHUTe/ILHASL JIUTEPATypPa

1. Hanotexnousoruu B anexkrponuke-3.1. [lox penakuueit Yamnsiruna F0.A. Mockaa:
Texnocdepa, 2016. 480 c. — Pexxum nocryma:
http://biblioclub.ru/index.php?page=book red&id=444856

2. HanosnexTtpoHuka: Teopuss W TpaKTUKA [DIeKTpoHHBIM pecypc] : yuebd. / B. E.
Bopucenko [u ap.]. - 4-e. - Mocksa : Jlaboparopus 3nanmii, 2015. — 369 ¢. — Pexxum nmoctyna:
https://e.lanbook.com/book/84103.

3. OcHOBBI HaHO- ¥ (DYHKIIMOHAIBHON JJIEKTPOHUKU [DNEKTpOHHBIN pecypc]. CMUpPHOB
10.A., Cokono C.B., Tutos E.B. U3marensctBo "Jlans". — 2013. 2-e uzx., ucnp. — 320 c. —
Pexxum noctyma: https://e.lanbook.com/book/5855

4. MUKpO3JIEKTPOHUKA: OCHOBBI MOJICKYJISIPHOM 3JIEKTPOHUKH. 2-€ U3]1., UCIIP. U JIOTL.
Yyebnoe nocobue st By30B. [Inoraukos I'.C., 3aitneB B.b. —— M.: MI'Y —2017. ¢ 166. —
Pexum noctyna: https://biblio-online.ru/book/ASFC8C89-8C38-4975-B21D-55FA48F76917

5. OnTosnekTpoHHKa U HaHO(MOTOHMKA [DJIEKTPOHHBIN pecypc] : ydeOHoe mocobue /
UrnatoB A. H. - CII6. : Jlams, 2017. - 596 <c¢. — Pexum pocryna:
https://e.lanbook.com/reader/book/95150.

6. CoBpeMeHHas ONTHKAa U (OTOHMKA HAHO- U MUKPOCUCTEM [DIeKTpOoHHBINH pecypc] /
Kympuun 0. H. - M. : OU3SMATIIUT, 2016. - 440 c. — Pexum pocryna:
https://e.lanbook.com/book/91158.

7. ®U3nYeCKue OCHOBBI KPEMHUEBOW HAHOAICKTPOHHUKHU [DJIEKTPOHHBIM pecypc] : yueo.
nocooue / I'. U. 3ebpeB. - 3-¢ uz3a. (31.). - Mocksa: JlaGoparopusi 3Hanui, 2015. - 243 c. —
Pexxum noctyma: https://e.lanbook.com/book/66216.

8. DneKTpoHHBbIE CBONCTBA M IPUMEHEHHE HAaHOTPYOOK [DIeKTpOHHBIM pecypc]
monorpadus / I1. H. dpsukoB. - 3-e u3a. (311.). - Mocksa : JlabopaTtopus 3Hanuid, 2015. - 491 c.
— Pexxum nocryna: https://e.lanbook.com/reader/book/66217.

9. [TlonympoBogHWK u (QeppoOMarHETUK MOHOOKCHJ €BpPOMUS B CHUHTPOHHUKE
[DnexTponnbiit pecype] : monorpadus / A. C. bopyxosuu, A. B. Tpomms. - 1-e u3g. - CaHkT-
[leTepOypr : Jlanp, 2017. - 288 c. — Pexxum noctymna: https://e.lanbook.com/book/90864.

5.3. [lepuoguvecKkue U3aHMUS:

1. HayuyHo-Teoperudeckuil xxypHan «Pu3zuka meepoo2o meia»

2. HaydHO-TeopeTHUeCKuil )KypHal «KypHan sxcnepumenmanbHou u meopemuieckol
duzuxuy

3. Hayuno-teopernueckuii xxypaan «/lucoma 6 KITD»

4. HayunsIiit 0030pHBIN KypHaT «¥Ycnexu ghuzuueckux Hayk»

5. Hay4yHO-Ipou3BOJICTBEHHBIN KypHAT «Hanomexnonozuu. Ikonozus. Ilpouzeoocmeoy.

6. Hayunsliii 0630pHbII KypHaN «Poccutickue HanomexHoI02um.

6. Ilepeyenp pecypcoB  HMH(OPMANUOHHO-TEJEKOMMYHHMKAIMOHHON  CeTH
«MHTEepHEeT», HEOOXOAMMBIX JIS OCBOCHUS AU CHUILIMHBI (MOYJIs1).

1. Hayunas snexkrponHas OubnuoTeka: http://elibrary.ru

2. Hayunas snexkrpoHHas 6ubnuoteka: http://cyberleninka.ru/




3. [lotHOTEKCTOBBIE apXUBBI BEYLIUX 3allaIHBIX HAyYHBIX KypHai1oB Ha Poccuiickoit
wiargopme HayuHbIx xKypHasioB HOMKOH: http://archive.neicon.ru

4. Undopmamnmonnas cuctema «EnnHoe oKHO J0CTyma K 00pa3oBaTelIbHBIM pecypcam:
http://window.edu.ru/window

5. Texuuueckas 6ubnuoreka: http://techlibrary.ru/

6. denepaibHbIi o0pa3oBaTeNbHbII MOpTaI:
http://www.edu.ru/db/portal/sites/res_page.htm

7. EcTtecTBeHHO-Hay4HbIN 00Opa3oBaTenbHbli noptai: http://www.en.edu.ru/catalogue/

8. DnexkTpoHHas OuUOIMOTEUHAs CHCTeMa U3IATENbCTBA «JIaHB» — TeMaTHYECKHe

kosutekuuu (http://e.lanbook.com)

9. DnexTpoHHas OMOMMOTEYHAs] CHUCTEMa «YHHBEPCHUTETCKas OWMOIMOTEKa OHJIAMH» —

6a3oBas koyekius (www.biblioclub.ru)

10. IlomHOTEKCTOBBIE 0Opa30BaTEIbHbIE M HayuHbIE 0a3bl IaHHBIX: IE€PEUCHb, ONTUCAHKE

u yciosus nocryna (www.kubsu.ru/University/library/resources/Poisk2013.php)

7. Mertoauyeckue YKa3aHusl I OOYYAOIIUXCH IO OCBOEHMI) IMCHHMILIHHBI
(Moay.Jisi).

Ha camocrosarensHyto  paboTy  CTYIAEHTOB 1o  JucuumiimHe  «Martepuasl
HAHOXJIEKTPOHUKMW», corjacHo TpeboBanusm @OI'OC BO mno nHanpasnenuto 11.03.04
DNEeKTpOHHKA W HAHOZJEKTpoHUKa npoduis "HaHoTexHonoruu B 3IEKTPOHUKE", OTBOAUTCS
okosno 24,3 % Bpemenu (35 yacoB) oT oOmel TpymoemMKocTu auciuiuiuebl (144 dgacos).
ConpoBoXK/IeHHE CaMOCTOSITEIbHOM pabOThl CTYAEHTOB MOXET ObITh OPraHu30BaHO B
cienyromux Gopmax:

— COCTaBJICHHUEM HHJAMBUIYaJIbHBIX IUIAHOB CaMOCTOSITENIbHON pabOThl KaXIO0Tro H3
CTYICHTOB C yKa3aHUEM TEMbl U BUJOB 3aHITUN, (OPM U CPOKOB IPEJCTABICHUS PE3YIbTATOB;

— IpPOBEJCHUEM KOHCYJIbTAaUUN (MHAMBUAYAJbHBIX WIM TPYHIOBBIX), B TOM YHCIE C
MPUMEHEHHEM JUCTAHIIMOHHOU cpeibl 00y4YeHHUs.

Kpurepuii onenkn 3ppeKTUBHOCTH CaMOCTOATEIHLHON padOThl CTYACHTOB (OPMHUPYETCS
B XOJIe MPOMEXYTOUYHOIO KOHTPOJI Ipolecca BBINOJIHEHUS 3aJaHUM M OCYLIECTBIISIETCS Ha
OCHOBE Pa3JIMYHBIX CIIOCOO0B B3aUMOJEHCTBUSI.

B cootBerctBUM ¢ 3TUM IpU POBEIEHUM OINEPATUBHOIO KOHTPOJSL MOTYT
UCIIOJIb30BAaTbCsl  KOHTPOJIbHBIE BOIPOCHI K  COOTBETCTBYIOIIMM  pa3jielaM  OCHOBHOM
JUCLMIUIMHBI «Marepuaiibl HAaHOAJIEKTPOHUKI.

KoHTponb ocymiecTBisieTcs MOCPEACTBOM YCTHOTO OINPOCAa CTYAEHTOB 10 OKOHYaHUH
M3Y4YEHHUS TeM y4eOHOW MUCIUIUIMHBI U BBIMOJIHEHUS MTUCbMEHHBIX KOHTPOJIbHBIX PadoT.

ConpoBOXKJIEHUE CAMOCTOSITENBHON pabOThl CTYJEHTOB TAKXKE OPraHU30BAHO B CIIEIYIOIINX
dhopmax:

— YCBOEHHE, JIOTIOJHEHHE W BHUKAHHE B pa3Oupaemble pas3Aeibl JUCLMIUIMHBI MPU
MTOMOIIY 3HAHUH MOTy4aeMbIX [10 CPEICTBAM H3yUEHUSI PEKOMEHIyeMOH JINTepaTyphbl;

— IyTeM HamnucaHus pedepaTuBHbIX pabOT U aHAIMU3 PE3y/IbTaTa UX OTKPBITOTO J0KIA/a;

— KOHCYJbTAallMM, OPraHU30BaHHBIE ISl Pa3bsCHEHHs MPOOJIEMHBIX MOMEHTOB IpHU
CaMOCTOSITEIbHOM M3Y4YEHHUU T€X WJIM MHBIX aCIEeKTOB pa3JieioB yCBauBaeMoW MH(OpMalUH B
JTUCLUILIUHE.

K cpeacrtBam oGecrnieueHuss OCBOECHUS TUCHUILUIMHBI «Marepuaibl HaHOIIEKTPOHUKN
TaK)K€ OTHOCATCS AJIEKTPOHHBIE BAPUAHTHI JOMOJHUTEIbHBIX YU€OHBIX, HAYYHO-IONYJISIPHBIX U
HAaYYHBIX U3[JaHUI 110 JAHHOW JUCUUILINHE.

3aHATHSA JIEKIIMOHHOIO THINA SBJIAIOTCS OJHOW U3 OCHOBHBIX (hopM 00ydeHuUs
CTYIAEHTOB, BO BpeMsI KOTOPBIX CTYJIEHTaM IPEAOCTaBISETCS BO3MOXKHOCTh O3HAKOMUTBCS C
OCHOBHBIMHM Hay4YHO-TEOPETUYECKMMH IOJIOKEHUSIMH, IpoOieMaMy TUCIUIUIMHBL, MOJYYUTh
HE0OX0IMMO€E HampaBlieHUE U PEKOMEHJAIUU Ul CaMOCTOSITEIbHOW paboThl C y4eOHUKaMH,
y4eOHBIMM TOCOOUSMHU, MPU MOJATOTOBKE K CEMUHApPCKUM 3aHATUsAM. Jlekuus sBisiercs



pe3yabTaTOM KPOTIOTJIMBOM IMOATOTOBKHU TpPENoaBaTessl, H3yudeHHs] 1 0000IeH!s] HaydHOW U
yueOHo# nmuTepatypbl. CTOJb K€ yCepaHOW JOKHA OBITh M MOATOTOBKA CTYJICHTAa HAKaHYHE
JICKIMH, TIOCPEACTBOM M3yUCHHUsI COOTBETCTBYIOIICH yUeOHOW JTUTEpaTyphl, IIOBTOPSHHUS paHee
MPONJICHHBIX TEM.

Bo Bpemsi yekuuum cremyeT 3ammcarh JaTy €€ TPOBENEHHS, TeMy, IUIaH JICKIHH,
BOTIPOCHI, KOTOPBIE BBIHOCSATCSI HA CAMOCTOSITEIIFHOE N3ydeHHE, OTMETHTh HOBHHKH YU4€OHOH U
HAyYHOM  JIUTEpaTyphl, pPEKOMEHJOBaHHbIE JIeKTOpoM. CTyneHTaM  peKOMEHIyeTCs
KOHCTIEKTHPOBATh €€ OCHOBHBIC ITOJIOKEHHsI, HE CTOUT IBITAThCS JIOCIOBHO 3alUCcaTh BCIO
JIEKLMI0, TOCKOJbKY CKOPOCTh JIEKIIMM HE pacCyMTaHa Ha JOCJIOBHOE BOCIPOU3BEIECHUE
BBICTYIJICHHS JIEKTOpAa B KOHCIIEKTE, TEM HE MEHEe OHa SBIISICTCS IOCTAaTOYHOM IS TOTO,
9TOOBI CTYAIEHT CMOT HE TOJIbKO YCBOWTH, HO W 3aMKCHpOBaTh Ha Oymare CyIOIHOCTh
3aTPOHYTHIX JIGKTOPOM TMpOOJEM, BBIBOJABI, a TAaKKe Y3JOBBIE MOMEHTHI, Ha KOTOpPBIE
oOpamraercst oco0oe BHUMaHHE B X0/1€ JIGKIIUU. Ha JIeKnu CTyieHTy peKOMEHIyeTCs MMETh Ha
CTOJIaX TIOMHUMO KOHCIEKTOB TaKXe IpOrpaMMy Kypca, KoTopas OyaeT crocoOCTBOBATh
Pa3BUTHI0O MHEMOHHWYECKOW IaMsATH, BO3HHMKHOBEHHUIO ACCOIMALMN MEXIy BBICTYITICHHEM
JIEKTOpa U MPOTPAaMMHBIMH BOTIpOCaMU. B cirydae BOSHHKHOBEHHS y CTYJEHTA MO X0y JICKIIUN
BOIIPOCOB, UX CJIEYET 3a/1aBaTh Cpa3y K€ UM B KOHIIE JIEKIUU B CIIEHUAIBHO OTBEJIEHHOE IS
ATOTO BpEMSI.

JlabopaTopHble padoThl COCTABJISIOT BAKHYIO YacTh MPOGECCHOHAIBHOW MOJATOTOBKH
CTYICHTOB TIO IUCHHMIUIMHE «MaTtepuanbl HAHOAIEKTPOHUKW». OHHM HampaBlIeHBl Ha
AKCTIEPUMEHTAIBHOE TOITBEPKACHUE TEOPETUICCKUX TIOJIOKEHUN B (OPMHUPOBAHNE YUEOHBIX U
po(hecCHOHATBHBIX MTPAKTHYECKUX YMEHHH.

BrimosnHeHue cryeHTaMu J1abopaTopHbIX pabOT HAIPABJICHO HA:

- 00001IeHHEe, CHCTEMAaTH3AIINIO, YIITYOJICHHE, 3aKPETUICHNUE MOTYyYEHHBIX TEOPETHIECKUX
3HAaHUH 10 KOHKPETHBIM T€MaM JTUCIUTUINH;

- (opmupoBanre HEOOXOAMMBIX TPOPECCHOHATHHBIX YMEHHH U HABBIKOB;

Meroandeckue ykazaHus MO TMPOBEICHUIO JIA0OPATOPHBIX PabOT pa3padaThIBarOTCs Ha
CPOK JeHCTBUS pabodeii mporpaMMBbl JUCIUTUIMHBI U BKITFOYAIOT:

- 3arjaBue, B KOTOPOM YKa3blBaeTcs BHUJ pPaOOThl (J1abopaTopHas), €€ HOPSAIKOBBIH
HOMeEp, 00BEM B Yacax U HAaMMEHOBAHNE;

- TIeJTb pabOTHI;

- IPEIMET U COJIepKaHue paboThI;

- IOPSI0K (IOCTIE0BATENbHOCTh) BHIIIOJHEHUS paOOThI;

- o0rmue mpaBuia K 0POpMIIEHUIO pabOTHI;

- KOHTPOJIbHBIE BOTIPOCHI U 33/IaHUS;

- CIIMCOK JIUTEPATYphI (110 HEOOXOAUMOCTH).

CocraB 3amaHuii Juisi J1abOpaTOpHOM pabOTHl JOJKEH OBITh CIUIAHUPOBAH C TaKUM
pacueToM, dYTOOBI 3a OTBEACHHOE BpEMS OHH MOIJIM OBITh KAYECTBEHHO BBIMOJHEHBI
OOJIBIITHCTBOM CTYICHTOB.

HeoOxomuMbIMU  CTPYKTYpHBIMHM ~ 3JIEMEHTaMu  JabopaTopHOi  paboOThl, MOMHUMO
CAMOCTOSITEIbHOW  JIESITETIBHOCTH ~ CTYJCHTOB,  SIBJISIFOTCS ~ WHCTPYKT@X,  MPOBOIMMBIN
IperoiaBaTesieM, a TaKKe OpraHm3anusi OOCYKICHUS HWTOTOB BBITIONHEHUS JabOpaTOpHOM
paboTHL.

BrinosiHenuto nabopaTopHbIX padOT MPEIIECTBYET MPOBEPKA 3HAHUN CTYAEHTOB — UX
TEOPETHUECKOW TOTOBHOCTH K BBITTOJTHEHHIO 3a/IaHHS.

[Topsinox mpoBeneHUs: J1abOpaTOpPHBIX pabOT B ILEJIOM COBHAJAET C MOPSAKOM
MIPOBEACHUS TMPAKTHUECKUX 3aHATHHA. [lIoMHUMO COOCTBEHHO BBHIMIOHEHUS PabOTHI I KaXIOH
nabopatopHoil pabOThl IPEIyCMOTPEHA MpOLEAypa 3allUThl, B X0J€ KOTOPOH IMpernojiaBaTeib
MPOBOJUT YCTHBI WJIM THUCBMEHHBIA ONPOC CTYIACHTOB Ui KOHTPOJS TMOHUMAaHHS
BBITIOJTHEHHBIX WMH HM3MEpPEHHH, TPAaBWIBHOW HWHTEPIPETANU TIOJTYYEHHBIX PE3yIbTaTOB H
YCBOGHUS IMH OCHOBHBIX TEOPETUYECKHUX U MPAKTUICCKUX 3HAHUHN TI0 TEME 3aHATHSL.



CamocrosiTesibHasi padora COJEPKUT CIEAYIOLIME BHUABI Y4eOHOM JAESTEIbHOCTH
CTYICHTOB:

— TEOPETUYECKYIO0 CAMOIIOATOTOBKY K JIAOOPAaTOPHBIM 3aHATHSIM U K 3a4€Ty [10 KOHCIIEKTaM U
y4eOHOM TUTEPaTypeE;

— odopMieHHE OTYETOB IO pe3ylibTaTaM J1abopaTOpHbIX padOT (O BBINOIHEHHOMN
nabopaTopHOi paboTe CTYAEHThl OTYMUTHIBAIOTCS MPENOJABATEN0 HA  CIEIYIOLIEM
(ouepeaHOM) TaOOPATOPHOM 3aHSTHH);

— [OAr0TOBKa pedepara 1o oJHON U3 TeM yueOHOM TUCIUIUINHBI;

— IOJrOTOBKa MPE3eHTaluu 1Mo TeMe pedepara U BBHICTYIUIEHHE C JOKJIAJIOM Ha OJHOM W3
JIEKUMOHHBIX 3aHATHI.

CryneHTy HEOOXOAMMO CHUCTEMAaTHYeCKH padoTaTh B TEUEHHE CEMECTpa 0 H3Yy4EHUIO
TEOPETUYECKOT0 MaTepHalia U MpUoOPETEHUIO HABBIKOB AKCIIEPUMEHTAIBLHONU PabOThI.

Jlyig 3amoMuHaHus JIEKIIMOHHOTO Marepuasia (B TOM YHCIe U B HEPUOJ MOATOTOBKU K
3a4eTy) CTYIEHTY HE0O0XOJMMO XOpOIIO 3HaTh CBOMCTBA MaMsITH U AKTHBHO I10JIb30BATHCA
MHEMOTEXHUYECKUMH MpHEMaMM, HM3BECTHbIMM M3 YyueOHOHM mucummiuHbl «llcuxonorus wu
nefaroruka». MeTonnyeckue peKOMEHAALUU 10 3allOMUHAHUIO MOXKHO Haiitu u B MHTepHeTe
10 KJIFOYEBBIM CJIOBAM: «IaMSATh», «KMHEMOHHKA», «KMHEMOTEXHUKA», «KaK 3alIOMHUThH y4EOHbBIN
Matepuam». JKenareapbHO TaKKe O3HAKOMHUTBHCS C IMpUEMaMU KOHCHEKTHUPOBaHUS, T.€. CO
criocobaMH COKpallleHUsl 3alliCH CJIOB M CJIOBOCOYETaHWM, HampuMep, MPUMEHSIEMbIMU B
CJIOBAPSX U SHIMKIONEAMSX.

B ocBoeHuu AuCUMITIIMHBI MHBAIUIAMH U JIMLIAMUA C OI'PAaHUYEHHBIMH BO3MOXHOCTSAMU
310pOBbsl OOJIBIIIOE 3HAYEHUE HMMEET WHIUBUAyalbHas yuyeOHass paboTa (KOHCYIbTAIlMHM) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE y4eOHOro MaTepuara.

[Ipy mnoaroTroBke JOKJIaga, KOTOPbIA MpeAcTaBisieT co0OW HayyHOe COOoOIeHHe,
CTYAEHTBI TBOPUECKU MPOBOJAT MOUCK JINTEPATYPHBIX UCTOYHUKOB M UX aHAJIU3 B COOTBETCTBUU
¢ BBIOpaHHON TEMaTHKOM.

JokJiag — 3T0 pe3yiabTaT CaMOCTOATEIbHON pabOThl CTY/IEHTA, MPEICTABIISIOMHIN OO0
KpaTKO€ YCTHOE H3JIOKEHHE B TEUYEHUU 5-8 MUHYT pe3yibTaTOB TEOPETUUECKOro aHAINW3a WM
JKCIIEPUMEHTAIBHOIO MCCIIEIOBAaHHUsS B pPAMKax OINPEICICHHOW Hay4HOM Tembl. B xone
nyOJIMYHOTO JOKJIaja CTYIEHT JOJDKEH PAacKpbITh CYTh aHAIM3UPYEeMOM pabOThl U BBICKA3ATh
coOCTBEHHBIE B3IJIs/Ibl HA paccMaTpUBaeMble IPOOIEMBI.

[ToaroroBka 1okiIa10B HEOOXOUMA B LENSIX NPUOOPETEHUS CTyI€HTaMU HE0OX0IuMOM
npodeccuoHaIbHON TOJArOTOBKU, Pa3BUTUS YMEHMSI UM HABBIKOB CaMOCTOSITENIbHOTO IMOMCKAa U
aHaJl3a HAay4YHbIX MCTOYHMKOB. C TOMOIIBIO JOKJAJa CTYACHTHl IpPU €ro MpOCIyIIMBAHUU
ri1y0e MOCTUTAIOT CJIOXKHbIE MPOOIEMBbI Kypca, yUaTcsl JAKOHUYHO MepecKa3bIBaTh COAEPKUMOE
Hay4YHBIX HICTOYHUKOB, 0000I11aTh BHIBOIBI U JIEJIaTh 3aKJIIOUEHUE.

[logrotoBka pokiazga crnocoOCTBYeT (GOPMUPOBAHUIO YMEHMSI IOMCKAa Hay4HbIX
MCTOYHUKOB U Pa3BUTHIO YMEHUS aHAIM3UPOBATh HAYUHbIE CTATbU U COOOILIEHUSI.

KauecTBo noknana oueHHBaeTcs MO TOMY, HACKOJBKO €ro COJAEpikaHHE COOTBETCTBYET
3aJJaHHOM Teme, KaKhe HCIOJIb30BaHbl NEPBOMCTOYHUKH, HACKOJBKO IIOCIIEOBATEIbHO OH
U3JI0KEH.

PedepaTt — 310 pe3ynbTaT cCaMOCTOSTEILHON PaOOTHI CTYICHTA, PEICTABIISIONINI CO00M
KpaTKO€ U3JI0KEHHE B MUCbMEHHON (OpMe MOTYYEHHBIX PE3yIbTaTOB TEOPETHUECKOIO aHAIN3a
ONpE/EICHHON Hay4HOW TEMbl, IJIe aBTOP JOJDKEH PAcKpbITh CYTh HCCIENyeMOW MpoOIieMbl,
MIPUBECTH CYILECTBYIOIINE pa3HbIe HAYUYHbIE TOUKU 3pEHUS, BbICKAa3aTh COOCTBEHHbIE B3IJISIIbI HA
paccMaTpuBaeMbie ITPOOTIEMBI.

[Ipu noaroroBke pedepara, KOTOPHIA IpeacTaBiseT co0oil HaydyHoe cooOleHue,
CTYACHT JOJDKEH H3y4uTh M 0000IIUTHh HayuHyr JautepaTypy. Ha ocHOBe wu3ydeHHOro
MaTepuaga CTYAEHT pacKpbIBaeT coOJep)KaHue BBIOpAaHHOM TeMbl pedepara, aKUEHTUPYS
BHUMAaHHE Ha akTyaJbHble U MpoOiemMHble Bompochl. Pedepar nomken ObITh odopMieH B
COOTBETCTBUU C TPEOOBAHUAMU, IPEIBIBISIEMBIMU 7151 OPOPMIIEHHS TUCbMEHHBIX padoT.



Hanucanue pedepara HeoOXOAUMO B LIENIAX MPUOOPETEHUs CTYyJEHTaMH HEO0OXO0IUMOil
po(hecCHOHATFHONW TOJTOTOBKH, PAa3BUTHS YMEHHS W HAaBBIKOB CaMOCTOSITEIHHOTO HAYYHOTO
noucka. C moMoIipio pedepara CTYIASHT TIyOKe MOCTUTACT Hambosee CI0KHBIE MPOOIEMbI
JTMCUUIUIAHBL, YY9UTHCS JAKOHUYHO W3JIaraTh CBOM MBICIH, JTOKJIAIBIBATh PE3YJIbTATHl CBOETO
Tpyna.

[logroroBka pedepata crnocoOCTBYeT (POPMUPOBAHHUIO HAYYHOM  KYIBTYpBl Yy
BBIMTYCKHHUKA, 3aKPEIUICHUIO Y HEro HayYHBIX 3HAHWW, Pa3BUTHI0 YMEHHS CAMOCTOSTEIBHO
aHATM3UPOBATH Pa3IMYHbIC HAYYHbIE HCTOYHUKH.

Odopmrnenue pedepara:

1. Pedepat nomkeH uMeTh CIEAYIONIYIO CTPYKTYPY: a) IU1aH; 0) BBEJICHHE; B) U3JI0KEHUE
OCHOBHOTO COJICP)KaHUS TEMBI; C) 3aKITFOUEHHE; B) CIIUCOK MCIIOIB30BAHHOM JIUTEPATYPHI.

2. O0mwuit 066EM — 8-10 c. OCHOBHOTO TEKCTA.

3. Ilepen HamucaHueMm JAOJDKEH OBITH COCTaBlieH IIaH PAaOOThI, KOTOPBIH OOBIYHO
BKJIIO4aeT 2—3 Bompoca. [nan He ciaeayeT M3IMINHE ACTAIW3UPOBAaTh, B HEM IEPEUUCISIOTCS
OCHOBHBIE, IEHTPAIBHBIC BOTIPOCHI TEMBI.

4. B nponecce HanucaHusi pabOThI CTYIEHT UMEET MPaBO 0OPaTUTHCS 3a KOHCYJIbTaIUeH
K MIPEernoaBaTeno.

5. B ocHOBHOI wyactu paOoThl OO0NbIIOE BHUMAaHUE CIEAYET YAEIUTh TIyOOoKOMY
TEOPETHYECKOMY OCBEIIEHHIO OCHOBHBIX BOIIPOCOB TEMBI, MPABUIBHO YBS3aTh TEOPETHYECKUE
MIOJIOKEHHSI C TIPAKTUKOM, KOHKPETHBIM (PaKTHUECKUM H ITU(PPOBBIM MATEPHATIOM.

6. B pedepare 00s13aTeIbHO OTpaXKaeTCs UCTIOIH30BAHHAS INTEPATypa, KOTOPAs SIBISETCS
3aBepuIaroIIe YacTbio pabOThI.

7. Ocoboe BHUMaHUE CIEAYET yACTUTh 0(OPMIICHUIO.

8. [Ipu 3amure pedepara BeicTaBisieTcs: AuddepeHIInpoBaHHAs OIICHKA.

9. Pedepar, HE COOTBETCTBYIOIIMI TpPEOOBAaHUAM, NPEABIBISIEMBbIM K JAHHOMY BUIY
paboTHI, BO3BpAIIACTCs HAa TOPAOOTKY.

Pedepatsl BomonHsAOT Ha nuctax ¢popmara A4. CTpaHULbl TEKCTa, PUCYHKH, POPMYIIbI
HyMmepyroT. Tekcr cienyer nedararh mpudrom Ne 12 ¢ mHTEpBaJoM MEXIy CTpokamu B 1,5
uHTepBana. KadecTBo pedepara OIEHUBACTCS MO TOMY, HACKOJIBKO IIOJIHO PACKPBITO
COJICpKAaHUE TEMBI, WCIOJIB30BAHBl TEPBOMCTOYHHUKH, JIOTHYHOE ¥ IIOCIIEOBATEIBHOE
nznoxenne. OIeHNBAETCs ¥ MPABUIBHOCTD 110100pa OCHOBHOM ¥ JIOTIOJTHUTEILHOU JIUTEPATYPHI
(cchutk O TpaBWiIaM: ()aMWIMKM ¥ WHUIMAJIBl aBTOPOB, HA3BaHWE KHUTH, MECTO W3JAHWUS,
U3J1aTeNIbCTBO, TOJ U3JaHus, crpaHula). OOBEeKTUBHOCTbH OLIEHKH pabOThl IpernojaBaTesieM
3aKITI0YAETCs B OTIPE/ICIICHUN €€ TOJIOKHUTEIBHBIX U OTPHUIIATEIIEHBIX CTOPOH, 10 COBOKYITHOCTH
KOTOPBIX OH OKOHYATEJIbHO OILIEHWBACT IMPEICTaBIeHHYI0 pabory. Ilpu oTpumarensHOM
perieH3un paboTa Bo3Bpallaercs Ha JA0pabOTKy € MOCIEAYIOUIMM IPEACTaBICHUEM Ha
MIOBTOPHYIO MTPOBEPKY C MPUIIOKCHUEM 3aMEYaHUH, CIICIAHHBIX MTPETIOIaBaTeIeM.

B ocBoeHMM MUCHUIUTMHBI WHBAIAIAMH M JIMLIAMH C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMU
3I0pOBbsl OOJIBIIOE 3HAYEHHE MMEET UHAMBHAyallbHas ydeOHas paboTa (KOHCYIbTAaLUU) —
JIOTIOTHUTEIBHOE Pa3bsiCHEHHE yueOHOro MaTepHara.

WupuBuayanbHble KOHCYIBTAllMM 10 TPEAMETY SIBISIOTCS BaXXHBIM  (PakToOpoMm,
CTIIOCOOCTBYIOIIMM WHAWBUIYATU3AIIUN OOYUEHHS U YCTAaHOBJICHUIO BOCIIUTATEIFHOTO KOHTAKTa
MEXIy TMpernojaBareieM W OOyJaromuMCs HWHBAIWAOM WM JIMIOM C OTPaHHYCHHBIMH
BO3MO>KHOCTSIMH 3/I0POBBSI.

8. IlepeyeHpr MH(pOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH OCYLIECTBJICHUH
00pa30BaTeIbHOIO Npolecca M0 JUCHUILINHE (MO1YJII0).
8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOT M.

B macrtosmee Bpemsi Bce Oosiee Bo3pacTaeT posib  MH(OPMAIMOHHO-COIMATBHBIX
TEXHOJIOTUH B 00pa30BaHUM, KOTOPHIE 00ECIIEYNBAIOT BCEOOMIYI0O KOMITBIOTEPU3ALNIO YUAITUXCS
U TIpernojiaBaresieil Ha ypoBHE, IMO3BOJISIONIEM PEIIaTh CICAYIOIINE OCHOBHBIC 3a/1a4H:



— obecrieyeHne BBIXOJla B C€Th VIHTEpHET KaXJ0ro y4acTHHKa y4eOHOro Ipoliecca B
m000€ BpeMs M U3 Pa3InIHBIX MECT PEeObIBAHUS;

— pa3BUTHE €MHOTO MH(POPMAIMOHHOTO MPOCTPAHCTBAa 00PAa30BATEIBHBIX UHAYCTPUH H
NPUCYTCTBHE B HEM B Pa3IMYHOE BpEMS W HE3aBUCHUMO JpPYr OT JApyra BCEX YYaCTHHUKOB
00pa30BaTEILHOTO U TBOPUECKOTO IPOIIECCa;

— co3/laHue, pa3BUTHE M YPPEKTUBHOE UCTIONB30BaHUE YIPABISIEMBIX HH()OPMAITMOHHBIX
00pa3oBaTeNIbHBIX PECYPCOB, B TOM YHCJIE JIMYHBIX M0JIb30BATEIbCKUX 0a3 U 0aHKOB JAHHBIX U
3HAHMM y4yalIMXcs U MeIaroroB ¢ BO3MOXHOCTBIO IOBCEMECTHOTO J0CTYIA JJIsl pa0OThI C HUMH.

Wudopmanmonapie 00pa3oBaTeIbHbIE TEXHOJIOTHH BO3HUKAIOT TIPH HCIIOJIE30BAHHEM
CPEICTB HMH(DOPMAIIMOHHO-BBIYMCINUTENBHON TeXHUKU. OOpa30BaTeIbHYIO Cpely, B KOTOpOU
OCYILIECTBIISIOTCSL 0Opa3oBaTenbHble HHPOPMALMOHHBIE TEXHOJOTUH, ONPEIEIsoT padoTaoue
C HEl KOMIIOHEHTHI:

— TeXHUYECKasl (BHJI UCIIOJIb3YEMBIX KOMIIBIOTEPHON TEXHUKU U CPEIICTB CBS3H);

— MpOrpaMMHO-TEXHHYeCKas (MPOTpaMMHBIC CPEJICTBA MOJICPKKH peaTu3yeMoil
TEXHOJIOTUU 00y4YeHMUs);

— OpraHM3allMOHHO-METOJMYEeCKass (MHCTPYKIUHM yJalmuMCs ¥ TpPEroaBaTessaMm,
opranuszanus yueOHOTO Ipolecca).

[Ton oOpa3zoBaTENBHBIMH TEXHOJIOTHUSIMH B BBICHICH IIKOJE IIOHMMAETCS CHUCTeMa
HAyYHBIX ¥ WHKCHEPHBIX 3HAHWH, a TAaKKE METOJOB U CPEJICTB, KOTOPHIC MCIIOIB3YIOTCS JUIS
co3manus, cOopa, mepenavd, XpaHeHUs W oOpaboTku WHOOPMAIMU B MPEIMETHON 00JacTh
BBICIICH MKONBI. DopMmupyeTcs MpsMas 3aBUCUMOCTh MEXIY P(EKTHBHOCTHIO BBITOJTHCHUS
Y4eOHBIX MPOTPAMM M CTEICHBIO HMHTETPAMA B HHUX COOTBETCTBYIOIIMX HH(POPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJIOTHH.

Nudopmanmonnas oOpaszoBatenbHas cpefa MpeACTaBiIseT co00i HHPOPMAIMOHHYIO
CHCTEMY, OOBEIHHSIONIYI0 TTOCPEICTBOM CETEBBIX TE€XHOJIOTHH, MPOTPAMMHBIE U TEXHUYECKHE
CpEeICTBa,  OpraHM3alMOHHOE,  METOJMYECKOe W MaTeMaTH4eckoe  oOecreueHue,
[peHa3HAYeHHOE Ul MOBBIMIEHUS A(PQPEKTUBHOCTH U JOCTYIIHOCTH 00pa30BaTEIbHOIO
rpolecca NoJAroTOBKU CHEIHaINCTOB.

XapakTepHOW YepTOl 00pa30BaTEIBHOM Cpeabl SIBISETCS BO3MOXXHOCTH CTYACHTOB W
npenojaBatesneid oOpamarbess K CTPYKTYPUPOBAHHBIM Y4eOHO-METOJAMYECKUM MaTepuasam,
00yyarouM MyJbTUMEIUMHBIM KOMILJIEKCAM BCEr0 YHHUBEpCUTETA B JIt00OE€ BpeMs U B 000U
Touke mpocTtpaHcTBa. [fToMrMO MOCTYmHOCTH y4eOHOro Marepuana, HeoOXOJUMO O00eCTeYnTh
00ydaeMOMy BO3MOKHOCTb CBSI3U C IPEIO/IaBaTENEM, NTOTy4eHUE KOHCYJIbTAllUU B OH-JIAlH WK
odd-naifH pexmMax, a TaKKe BO3MOXKHOCTH IOJyYCHHS HWHIUBUAYAJIBHOW «HABUTALUN» B
OCBOGHHH TOTO HJIM HHOTO mpenmera. CTyAeHTHI OyAyT CTPEMHUTBCS K THOKOMY PEXKHMY
oOydeHus, MOIYTbHBIM IIPOTPaMMaM ¢ MHOTOYHCIICHHBIMH TOCTYIICHUSIMU M OTUYHCIICHUSMU,
KOTOPBIE TIO3BOJIAT HAKAIUTMBATh 3a4€THBIE €TUHHIIBI, CBOOOIHO TIEPEBOIUTHCS U3 OJTHOTO By3a B
JIPYyrol € Y4eTOM MPEAbIAYIIErO OIbITa, 3HAHUW M HaABBIKOB. [lo-mpexHEeMy BaKHOU IS
CTYACHTOB OCTaHETCS BO3MOXHOCTb JIMYHOTO Pa3BUTHUA U NPO(ECCHOHATIBHOIO POCTa;
IpOrpaMMBbI TIOJTYYEHHUS] CTENeHH W KOPOTKHE KYpPChl, BO3MOXKHO, OYIyT IOJIb30BaThCS
OJINHAKOBBIM CIIPOCOM; PE3KO BO3pacTeT NOTPEOHOCTh B IporpaMMax MpoQeccHOHAIbHOTO
00y4eHHS 1 aCIIUPAHTCKUX MPOTPAMMaXx.

PazpaboTunky OUCTAaHIIMOHHOTO O00pa30BaHUS KOHKPETU3UPYIOT HWHIUBUIYATU3AIIIO
00pa30BaTEIbHOTO TOBEACHUS CIEAYIOIUM 00pa3oM, cyuTas, 4YTO0 B JAUCTaHLHOHHOM
oOpa3oBaHuM HauOoJiee SIPKO MPOSBISIOTCS YEPThl JIMYHOCTHO-OPUEHTHUPOBAHHOTO crocoda
00y4eHHs: THOKOCTh, MOJYJIBbHOCTh, JTOCTYIMHOCTh, PEHTAOETBbHOCTH, MOOWJIBHOCTH, OXBAT,
TEXHOJIOTUYHOCTh, COLMAIIbHOE PAaBHOIIPABUE, HHTEPHALIMOHATIBHOCTb.

Baxkueiiue HanpaBieHus nH(GopMaTU3anuyu o0pa3oBaHuUs 3aKIIOYAIOTCS B CIIEIYIOLIEM:

— peanu3anus BUPTyaJbHOW HMH(POPMAIIMOHHO-00pPA30BaTENLHON CpeApl Ha YpPOBHE
y4eOHOTO 3aBEICHHMsI, MpelyCMaTpUBAIOLIasl BBINOJHEHUE KOMIUIEKCA PadOT MO CO3JIaHUIO0 U
00€CTIeYeHHIO TEXHOJIOTUH €r0 ()yHKIIMOHUPOBAHUS;

— cHCTeMHass HWHTerpamuss HWHQOPMAIMOHHBIX TEXHOJOTHH B  00pa3OBaHWH,



MOJJIEPKUBAIOIIMX TPOLECChl OO0y4eHMs, HAy4YHBIX HWCCIEJOBAaHUN U OPraHu3alMOHHOIO
yIpaBJICHUS;

— IMIOCTPOEHUE U Pa3BUTHE €AUHOTO 00pa30BaTENbHOTO UH(OPMAIIMOHHOTO IPOCTPAHCTBA.

HaBbiku nosib30BaHus HHOOPMALMOHHBIMU TEXHOJIOTUSMHU BKIIIOYAIOT B €0l

— 0a3oBble HaBBIKM (HCIOJIb30BAHUE KJIaBUATYpPbl, MBIIIM, HPUHTEpa, OIEpaluu C
¢aitnamMu U JUCKaMu);

— BJIQJICHUE CTaHJAPTHBIM MIPOrpaMMHBIM oOecrieueHrueM (00paboTka TEKCTOB, CO3/IaHUE
Tabnuil, 6a3 JAHHBIX U T.]1.);

— HCIIOJIb30BaHUE CETEBBIX MPWIOKEHUHN (3/eKTpoHHOM mourtkl, WHTepHera, BeO-
Opay3epoB).

Takum  o0Opa3oM, HAKOIUIEHHBIM  ONBIT NPUMEHEHUS  HMHPOPMAIMOHHBIX U
JNUCTAHLIMOHHBIX TEXHOJIOTMH B Y4eOHOM mpolecce B Ppa3JIMYHBIX BapHaHTax IO3BOJISIET
TFOBOPUTh 00 ONpPENENECHHbIX MPEeUMYIIecTBaX MOA0OHBIX (opM opraHuzauuu y4eOHOTO
porecca:

— CTAHOBHUTCS BO3MOKHOM NPHUHIUIHUAIBHO HOBas OpraHU3alUs CaMOCTOSITENbHOMN
paboThl CTYICHTOB;

— BO3pPacTaeT MHTEHCUBHOCTb y4eOHOT0 MpOLEcca;

— Y CTY/IEHTOB IOSIBJIIETCS JIOTIOJIHUTENbHAsI MOTUBALIMS K TIO3HABATEIbHOU JEeSITEIbHOCTH;

— IOCTYITHOCTh Y4€OHBIX MaTepUaloB B JI000€ Bpems;

— BO3MOYKHOCTb CaMOKOHTPOJII CTENEHH YCBOEHHUS Marepuana IO KaXIOW Teme
HEOTrPaHMYEHHOE KOJIMYECTBO Pa3.

Crnenyer OTMETHTb, YTO IO MEpE HAKOIJIEHUS 00pa30oBaTeNbHBIX MH(POPMAIMOHHBIX
pecypcoB AUCTaHIIMOHHbBIE TEXHOJIOIMU 3aliMyT JOCTOMHOE MECTO B 00pa30BaTEIbHOM IIPOLIECCe
By3a, M CTaHET BO3MOXXHbIM (OPMUPOBAHHE HA HMX OCHOBE pPa3HOIO YpPOBHS IPOrpaMM
MOATOTOBKH U MEPETOArOTOBKH CIIELUATUCTOB.

8.2 IlepeyeHb HE00XOAMMOI0 NPOrPaAMMHOI0 OOecTieYeHusl.

1. Onepannonnas cucrema MS Windows (© Microsoft Corporation).

2. NnrerpupoBannoe opucHoe npunoxenue MS Office (© Microsoft Corporation).

3. IlporpammHoe obecrieueHre Il OpraHu3aIliy YIPaBISIeMOTO U 0€30MacHOro JOCTyIa
B HTEpHET.

4. IIporpammHoe obecrieueHue Juisi 6e30macHOM paboOThl Ha KOMIIbIOTEpE — (PailsioBbIi
aHTUBUPYC, IOYTOBbII AHTUBUPYC, BEO-aHTUBUPYC U CETEBOM IKpaH.

8.3 IlepeueHb MHGPOPMAIUOHHBIX CIIPABOYHBIX CHCTEM

1. Dnexkrponnas 6ubanoreunas cucreMa eLIBRARY.RU:
http://www.elibrary.ru

2. Undopmarmonnas cuctema «EquHoe OKHO TOCTyIa K 00pa30BaTeIbHBIM PECYPCAM»:
http://window.edu.ru/window

3. PyOpukoH — kpynHenmuii snuukionennyeckuii pecypc Murepuera:
http://www.rubricon.com/

4. AHHOTHPOBAaHHBIN TeMaTUYECKUN KaTanor MIHTepHeT pecypcoB mo ¢pusmnke:
http://www.college.ru/

5. Karasior Hay4HBIX PECYpPCOB:

http://www.scintific.narod.ru/literature.htm

6. bonbiias HayyHas OubnuoTexa:

http://www.sci-lib.com/

7. EcTecTBeHHO-HAay4HBIN 00pa30BaTEIIbHBINA MTOPTAI:
http://www.en.edu.ru/catalogue/

8. Texauyeckas 6ubIMoTeKA:

http://techlibrary.ru/




9. DnextpoHHas OMOIMOTEYHAs CHCTeMa W3JATENbCTBA «JlaHb» — TeMaTHYeCKue
kosutekuuu (http://e.lanbook.com)

10. DnexrpoHHas OubOIMOTEUHAas cucTeMa «YHUBEpPCUTETCKas OMONIMOTEKa OHJAlH» —
6a3oBas koyekius (www.biblioclub.ru)

9. MaTepI/laﬂbHO-TeXHl/l‘leCKaﬂ 6333, HeoOxoauMasn A OCYIIECCTBJICHUSA
06pa30BaTeJ1bHOFO npouecca mo 1MCUMIIJIMHE (MOJIy.]'lIO).

VYcnennas peanuzanusi mpernojaBaHus AUCHUIUIMHBL «MaTepraibl HaHOSJIEKTPOHUKI
MpeArnoiaraeT HaJMYue HEOOXOIMMOTOo JUIsl pealn3allud MporpaMMbl OakaliaBpuara IMEpedHs
MaTepUaIbHO-TEXHUYECKOTO 00CCTICUCHHUS:

— JIGKITMOHHBIE ayauTOpuu (000pYyIOBaHHBIE BUIACONPOCKIIMOHHBIM 000pYAOBaHUEM IS
MPE3CHTAIIH, CPEJCTBAMH 3BYKOBOCIIPOU3BEICHNS, SKPAHOM, M IMEIOIMe BBIX01 B UHTEpHET);

— HaJIMYue HEOOXO0UMOTO JIMIIEH3MNOHHOTO TIPOrPaMMHOTO oOectiedeHusl (OTepaoHHas
cuctema MS Windows XP; uaterpupoBannoe opucHoe npuioxxkerane MS Office).

[Ipu wucnosib30BaHWM DJIEKTPOHHBIX W3JaHUM BY3 JOJDKEH OOECIeUnuTh KaKJI0TO
00ydJaromierocst BO BpeMsi CaMOCTOSITEJIBHOM MOJATOTOBKH pab0OYMM MECTOM B KOMITBIOTEPHOM
KJIacce ¢ BBIX0JI0M B IHTEpHET B COOTBETCTBUU C OOBEMOM H3Yy4aeMbIX JTUCIHUILINH.

MatepualibHO-TeXHUUECKOE 00ecriedeHNe AUCIUIUINHBI

Ne Bun pabor

(MOAyTIsT) U OCHAIIEHHOCTH
I. Jlexunonusie 3anatusa | Jlekuuonnsle aynutopun Ne227 u Nel44, ocHamieHHble
IIPE3EHTAlMOHHON TEXHUKOHN (mpoekTop, JKpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIUM MPOrPaMMHBIM
obecnieuenuem (110).

2. | JlaboparopHbie Jlaboparopun B HOIL[ «ICCH» Ky6I'Y, ocnameHnHbie
3aHSTHS U3MEpPUTEIbHBIME ~ IpuOOpaMM U COOTBETCTBYIOIIUM

000pyIOBaHUEM.

3. ['pynmioBsle Jlexunonunsie ayautopun Ne227 u Ne144
(MHAMBUAYAJIbHBIE) [Tomemienne ¢ JOCTaTOYHBIM KOJMYECTBOM IOCAOYHBIX
KOHCYJIbTAllMU MECT ¥ MEJIOBOM WJIM MAPKEPHOMU JOCKOM.

4. Texymuit koHTpoab, | Jlekuuonnas aynuropus Nel44
MIPOMEKYTOYHAs [lomenieHne ¢ JOCTAaTOYHBIM KOJMYECTBOM IOCAI0YHBIX
aTTeCcTalus MECT ¥ MEJIOBOM WJIM MAPKEPHOMN JOCKOM.

5. | CamocTosrenpHas Kabuner ans  camoctositensHOM — pabotel  Ne204,
pabora OCHAIICHHBI KOMIIBIOTEPHONW TEXHUKOW C BO3MOYKHOCTBIO

MOJKIOUeHUs K cetu «HTepHeT», IporpaMmoi 3KpaHHOTO
YBEJIMYEHUSI M OOECIEYEHHBI JOCTYIOM B 3JIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaATEILHYIO CPEIy YHUBEPCUTETA.
HOL « 1CCH» KyoI'Y
JlabopaTopHble 3aHATUA O6opynoBaHue U TPOrPAMMHO-TEXHUIECKOE Kou-
N0 AUCIHUINJINHE: OCHAIIeHHE Y4eOHO-HaydYHO! JTabopaTOpuu: B0
«HanosnexkrpoHuka»
[IepcoHanbHbBIE KOMITFOTEPHI: 3
CPU c yacrotoii 6omnee 2,4 [T, LCD
Microsoft Office 2003, 2010 3
Onepanuonnas cucrema Windows XP 3
BoIiTskHbIE MIKa(hBl XUMUYECKHE 2
DNEKTPOIIIUTKY XUMUYECKUE 2
DNIEeKTPOHHBIE BECHI 1
CymunnbHbld 1Kag 1




PacTpoBbIil 351EKTPOHHBIN MUKPOCKOI
cBepxBbicokoro paspemienus JEOL JSM7500F

ATomHO-cunoBoit Mukpockon JEOL JSPM 5400

Ycranoska maraerponHoro HanbuieHus Q150T ES

VYcranoBka it ocaxaeHns TOHKNX ieHok CCR
Copra Cube ISSA

VYceranoska noHHO-11a3MenHoro HamnsuieHuss CCR
Copra Cube ISSA

Muxkpounreppepomerp MUN-4M
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