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1. e 0CBOEHHSA AU CIUIIIAHBI

LensaMu ocBOEHHS AUCHUILIUHBI «AKTyaJIbHBIE MTPOOJIEMBI COBPEMEHHOM JIEKTPOHUKH H
HAHODJIEKTPOHUKU SBJISFOTCS:

® U3y4YCHHUE MEPEAOBBIX TOCTH)KEHUH, OCHOBHBIX HAMPABICHUM, TEHACHIINM, NEPCIEKTUB U
npoOJieM pa3BUTHS COBPEMEHHOW HMHTETPATbHOW JIIEKTPOHMKH C IIENIbI0 BBIPAOOTKHU
HAaBBIKOB  OIICHKM HOBW3HBI HUCCJICIOBAaHMK W  Pa3pabOTOK, OCBOCHUS  HOBBIX
METOJIOJIOTUYECKUX TOIXOJOB K PEIICHUI0 MPOPECCHOHANBHBIX 3a7a4 B 00JIAaCTH
AJICKTPOHUKH;

e (GOpMHpPOBaHMS Yy MAaruCTPAHTOB IIEJIOCTHOTO TIPEACTABJICHHUS O TYTIX Pa3BUTHSA
COBPEMEHHOM 3JIEKTPOHUKHU ¥ HAHORJIEKTPOHUKH;

e (dopMupoBaHHE CHOCOOHOCTHM pa3BHBAaTh MPOPECCHOHATBHBIA YPOBEHb, C YYETOM
COBPEMEHHBIX JOCTH)KCHUH (yHIAMEHTATBPHOM W TPUKIAJAHOW HAyKH W TEHJCHIIMHA
Pa3BUTHUS SIEKTPOHUKU U HAHODJIEKTPOHUKH.

2. MecTO THCUMILIIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOrPpaMMbl

JucuumimHa « AKTyajabHbIE TPOOJIEMBbI COBPEMEHHON 3JEKTPOHUKH M HaHOIJIEKTPOHUKI
OTHOCHUTCS K 6a30BOM 4acTH OOLIEHAYYHOTrO IIMKJIa AUCLMILIUH MarucTpaTypsl U Oa3upyercs Ha
pe3ynbrarax W3ydeHUs JUCIHUIUIMH OakamaBpuata. TeopeTHYecKOl OCHOBOW JTaHHOM
JUCIUIUIMHBI SIBJISIFOTCSL KypChl KJIACCHMUYECKON W TeopeTHdeckod (u3uku (Bce AMCLMILTUHBI
Kypca oOmed ¢Qu3uky, KBaHTOBas MeEXaHUKa, CTaTUCTHYeckas (¢u3uka, (usnka
MOJIyIPOBOJIHUKOB, (hU3HUECKask FJEKTPOHUKA U Jp.). U B 0COOEHHOCTH « MUKPOAJIEKTPOHUKA» U
«HaHo3neKTpoHHMKa» W3 BapuaTUBHOM YacTW JUCHUINIMH OakanaBpuarta. JIEMEHTHI
oOmienpodecCHOHaIbHBIX ~ KOMIIETEHUUH, (QOPMUPYEMBIX TPU OCBOCHHUU  AUCLMILIUHBI
«AKTyallbHbIe TPOOJEMbl COBPEMEHHON OJJIEKTPOHHKHM W HAHOAJIEKTPOHUKH», SBISIOTCA
3HAYUMBIMU U1 Oyy1ied mpodecCHOHaIbHON NesITebHOCTH BHITYCKHIKA MarucTpaTypsbl.

3. llnanupyemble  pe3yJbTaTbl O00y4YeHHMsl 10 JMCHMIUJIMHE, COOTHECEHHbIEe C
IUIAHUPYEMBIMH pe3yJbTaTAMHU OCBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

[Ipouiecc u3yueHus: MUCIUIUIMHBI HAMPaBJICH Ha (JOPMHUPOBAHKE CIEAYIOIIMX JJIEMEHTOB
komrieteHui B cootBeTcTBUU ¢ PI'OC BO, OIl BO um npuoOpeTeHus CIEenyomuX 3HAHHMH,
YMEHUM, HABBIKOB U (MJIM) ONBITA IEATEIbHOCTH:

HNuaukarop
dopmupyemas
AOCTHKECHUS IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB
KoMIeTeHI s (KOa U
KOMIIeTeHIIUH (KOox o0y4eHus
¢dopmyampoBka)

H (hOpMYJTHPOBKA)

OomenpodeccHoHATbHbIE KOMIIETCHIIMU

ITK-1 T'otoB N IIK-1.1. 3naer 3HaTh:

(GopmynupoBath nenM | IPUHIUITBI ® [IepEIOBLIE JOCTHIKEHHUS, OCHOBHBIE

M 3a/1a4d HAYYHBIX IIOCTPOCHUA U HalpaBJICHUA, TCHACHIIUHA, IICPCIICKTUBLI 1
HCCIICI0BaHMUI B (bYHKIIMOHHPOBAHUS poOJIeMbI pa3BUTHS COBPEMEHHOMN
COOTBETCTBUH C M3l MHKPO- U IIEKTPOHHKH;

fxeeiﬂcizﬁil;rai; HaHO3JICKTPOHUKH. ® [IEPEI0BOM OTEUECTBEHHBIN U 3apyOeKHBbIH

OIIBIT a TaAKXKE HAYYHbBIC U TCXHOJIOTHYCCKUEC

Pa3BUTHS DIIEKTPOHUKU
TOCTHIKEHUS B 00JIACTH DIIEKTPOHUKH,

1 HAHOJQJICKTPOHUKH, a

TAKKE CMEKHDIX MUKPO- U HAHOAJIEKTPOHUKU;
obacteil HayKu U ® TEHCHIIUU Pa3BUTHUS AJIEKTPOHHOMN
TEXHHKH, TEXHUKHU ¥ TEXHOJIOTHH.
CIIOCOOHOCTBIO nA TK-1.2. Ymethb:




000CHOBAaHHO

Ocy1iecTBisieT pacuer

® JICII0JIL30BaTh METOJOJIOTHYCCKHUE ITOAXOAbI

yMEHHe BbIOOpa
TEOPETHUECKUX U
BKCHepI/IMGHTaﬂbHBIX
METOI0B
HCCICIOBAHUS
W3 MUKPO- U
HaHORJIEKTPOHUKH.

BBIOMpATH MPEAEIbHO- K PELICHUIO PO eCCHOHATBHBIX 3a/1a4 B
TCOPETHICCKUC U JOIIyCTUMBIX U 00J1aCcTH NMEKTPOHUKH;
JKCTICPHMEHTATILHBIC NpEACIbHBIX PCKUMOB ® OLICHMBATh HAYYHYIO 3HAYUMOCTb U
METOABL H CPeICTBA paGOTBI U3 JIEUN MNEPCIICKTUBBI NIPUKIATHOTO MCIOJIb30BAHUS
PCLICHHA MHKDPO- ¥ pe3yJIbTaTOB UCCIIEN0BAHMI;
ChopMyTHPOBAHHEIX HaHOJJICKTPOHHKH. e [Ipe/ijIaraTh HOBbIE 00JIACTH HAyUHBIX
3afad. WCCJICIOBAHUI U Pa3pabOTOK, HOBBIC
METOA0JIOTUYECKHUE MMOAXOAbI K PEILIEHHUIO
3aa4 B 00JIACTH JIEKTPOHUKU U
HAHODJIEKTPOHHUKH.
na IK-1.3. Baaners:
JleMOHCTpHUpYeT ® HABBIKAMU OLICHKM HOBHU3HBI U NIEPCIIEKTUB

BO3MOXKHOT'O TIPUMEHECHHUS Pe3yIbTaTOB
UCCIIEIOBaHM U pa3pabOTOK B 00JIaCTH
JIEKTPOHUKHU M HAHOZJIEKTPOHHUKH;

® HaBBIKAMH METOI0JIOTNYECKOTO aHAIN3a
HOBBIX ITOJIXO/IOB K PEIICHHIO
npodecCHOHANBHBIX 33724 B 00JacTH
JIEKTPOHUKH.

4. O0beM, CTPYKTYpPA U CO/iepPKAHME TN CHUTITHHBI

OO6mas TpyAO0EMKOCTh TUCHHUILIMHBI COCTaBisieT 3 3aueTHbIX eauHuIbl, 108 akagemuyeckux

qaCoB.

CTpyKTypa AUCHMILINHBI

Buab! yueOHbIX 3aHATHIA,
BKJIIOYAsl CAMOCTOATEILHYIO
padoTy CTy1eHTOB, ®OpMBI TEKYIIET0
U UX TPYA0EMKOCTh KOHTPOJIS1 yCIIeBAeMOCTH
(B akajleMHUYeCKHX Yacax)
Tembl (pa3aesnl =3 .
(pasa ) 5 KonrakTHas pabora Dopma NpPOMeKYTOYHOH
Ne JTUCHUILINHBI, 2 5 ATTecTALIHN
X coeprranme g 2 2 = |2 2 (no cemecmpam)
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Samanus Ui
CoBpeMEHHOE COCTOSHHUE, CAMOCTOSTCIEHOMN
00J1aCTH IPUMEHEHUS U AGOTLL
1 |mepcneKTUBBI pa3BUTHS 3 13| 4 1 10 YK BpLMS Moodle
ANEKTPOHUKHU B PA3BUTHIX 3amta pedpepara Ha
CTpaHax MHpa
P P MIPAKTUYECKUX 3aHATUAX
Saganusa i
CaMOCTOSATEIIBHOU
MarepuanoBegueckue AGOTLL
2 |mpobGsiemsl coBpemeHHot | 3 | 7 | 8 2 13 WK BpLMS Moodle
3JIEKTPOHUKU
p 3ammra pedepara Ha
MPAKTUYECKUX 3IHIATUAX




3agaHus s

CoBpeMEeHHbIE CaMOCTOATEIIbHOM
TEXHOJIOTHH U paboThI

3 WHCTPYMEHTBI MUKPO- 1 373 2 10 OVYK B LMS Moodle
HAHOYJIEKTPOHUKH 3amuTa pedepara Ha

MPAKTUYECKUX 3MHATUAX
2 10,51 33,5 DK3aMeH

Bcero 17 | 17 7 10,5] 66,5

Conepxxanue pa3aeioB IUCHUNIHHBI

TEXHOJIOTUH U
UHCTPYMEHTBI MUKPO- U
HAHORJIEKTPOHUKH

No | HaumeHnoBaHue paszena
Conepxanue pazzaena
11/T1 JIACITUTLTMHBI
1. | CoBpemenHoe Brenenne. CocTosiHME UM IEPCIIEKTUBBI PA3BUTHSI MUPOBOM U
coCTOsIHHUE, 00J1aCTH POCCHICKOM 3JIEKTPOHHOW MPOMBILIIIEHHOCTH. TEeHIEHIUU K
IIPUMEHEHHUS U 00BEAMHEHUIO YCUIIUN 10 pa3paboTKe HOBBIX TEXHUYECKHUX
NEePCHEKTUBBI PA3BUTHUSL | HAIIPABJICHUIA.
3JIEKTPOHUKH B CocTosiHue 3IEKTPOHHOW MpOMBIIUIEHHOCTH Poccnu:
Pa3BUTBIX CTpaHax TEXHOJIOTHS, CTICUATHUCTHI, PBIHKH cObITa. OTEUECTBEHHBIC
Mupa MIPOU3BOIUTEIIN JIEKTPOHHBIX KOMIIOHEHTOB, 000pYI0OBaHUS U
MaTepHuajoB
OnbIT 37EKTPOHHON UHAYCTpUM MUpa. Pa3znenenne MupoBoro
PBIHKA MOJTYNPOBOJAHUKOB U €r0 XapaKTePUCTUKHU
2. | MarepuanoBeaueckue OCHOBHBIE MaTepHUaJIbl MOJIYIPOBOJHUKOBOTO MPOU3BOJICTBA:
poOIeMbI KPEeMHHUH, apCeHU]] TAILIHSL, KBapPIIEBOE CTEKJIO, rpadut, KapOoua
COBPEMEHHOM kpemHus. KpeMHMii — OCHOBHOM MaTepuana COBPEMEHHOM
ANEKTPOHUKHU MHTETPAIBHON 3NIeKTpOHUKH. DPOTOPE3UCTHI, POTOMIAOIOHHI,
MUIIEHHU, KHUJIKHE U ra3000pa3Hble PeaKTUBBI,
TEXHOJIOTMYECKHUE cpeibl. XUMUYeCcKas YUCTOTa MaTepUaIoB.
[Tpon3BOACTBO MOHOKPHUCTAIIOB KPEMHHUS OOJIBIINX
JTUAMETPOB C MUHUMAJbHBIM KOJTHYECTBOM JIe(hEeKTOB U
MOHOKPHUCTAJJIOB aPCEHU/IA TaJUINS.
3 | CoBpeMEHHbIE MukpoanekTpoHuka. CTaHOBJIEHUE HAHOAJIEKTPOHUKH, HOBBIE

pELIECHHS U BO3MOXKHOCTHU. Pa3BuTHE MOJNEKYIISIPHO-ITyYEBOU
SMUTAKCUHU, MOHHOM MMIUIAHTAllUU U CUHTE3a, METO/I0B
MHUKpoUTOrpaduu (BKIt0Yasi pEHTTEHOBCKYI0, HOHHYIO,
3NIEKTPOHHYIO JuTorpaduio). CkaHupyomas TyHHEIbHAs
MHUKPOCKOIIHSI. ATOMHAsI CUJIOBasi MUKpOcKonus. Peannzanus
HOBBIX THUIIOB TPAH3UCTOPOB U JIEKTPOHHBIX
(GyHKIIMOHATBHBIX YCTPOHCTB. Bo3MoxkHOCTH
HAHOTEXHOJOTHH. Peanu3anys HOBBIX THITIOB TPHOOPOB U
3IEKTPOHHBIX (PYHKIIMOHAIBHBIX YCTPONCTB.
MounekyaspHO-lTydeBas SIIUTAKCUs: CUHTE3 T€TEpO -
SMUTAKCUAIBHBIX CJIOEB MOTYNPOBOAHUKOBBIX COEUHEHUN.
TexHonorust MIOHHBIX My4YKOB —MMILIanTanus u FIB.
CoBoeMeHHbIe TUTOrpadUIeCcKue METOIbI (DJIEKTPOHHAS,
sKCTpemanpHoro ynsTpaduonera (EUV, DUV),
MMMEpPCUOHHAs!, pEHTT€HOBCKas1, HOHHasA). COBpeMeHHbIE
METO/Ibl JUATHOCTUKHU U KOHTPOJISI B MUKPO- U
HaHORJIEKTPOHHKE.




4.3 IlpumepHbie TeMbl pedepaToB A5 00CYKIEHUS HA MPAKTHYECKUX 3aHATHAX

1. MexayHapoaHbli IU1aH (ZOPOXKHAs KapTa) MO0 Pa3BUTHUIO MOJYIPOBOJIHUKOBOM TEXHOJIOTUU
(International Technology Roadmap for Semiconductors, ITRS http://www.itrs2.net )

2. CoBpeMeHHbIE CPECTBA AaBTOMATU3UPOBAHHOT'O CXEMOTEXHUYECKOT0, TOTIOJIOTHYECKOTO U
(GYHKIIMOHAJIBLHOTO MPOEKTUPOBAHUS U MOACITUPOBAHUS B MUKPO- U HAHOAJIEKTPOHUKE

3. CoBpeMeHHbIE TUTOTpaPUUECKUE METO/IbI, HCIIOJIb3YEMBIE a TPOMBIIIIICHHOCTH. MHUPOBbIE

JUIEPHI B IPOU3BOJICTBE JINTOrpapuueckoro 000pya0BaHusl.

OT onTHYECKOTO TPAH3UCTOPA K ONITUYECKOMY UHITY

CoBpeMeHHOE MUKPO3JIEKTPOHHOE MTPOU3BOJICTBO.

Henurorpaduyeckune meToas! pOpMUPOBAHUS HAHOCTPYKTYDP.

JloCcTHKEeHHS ¥ IEPCIIEKTUBBI COJTHEYHON SHEPIETUKH.

[Iporecchbl KpuCTaUIM3aLUU P HAHECEHUH CIIOEB U pocTe KpucTaisioB. CoOBpeMeHHbIe

metoabl snutakcuu (MBE) u Hanecenns atomubIx ciioeB (ALD)

9. KBaHTOBOpa3MepHbIE CTPYKTYphl B HAHOJIEKTPOHHUKE, B TOM YHCIIE U IPUOOPHI
OJTHODJIEKTPOHHUKH.

10.Yrneponusie HaHOTPYOKHU. [oeBbIe TpaH3UCTOPHI HA KBAHTOBBIX ITPOBOJIOKAX.

11.MHOrOCJIOWHBIE CTPYKTYPBI B ONITOAJIEKTPOHUKE. [ eTepocTpyKTypbl. CBEPXPEIIETKH.

12.JIa3epsl Ha KBAHTOBBIX TOUYKAX.

13.ITpubops! Ha ciuHOBBIX A dekTax. CIUHTPOHUKA B JJOTUYECKUX YCTPONCTBAX, YCTPOUCTBAX
naMsITH ¥ pudopax HeOyJIeBOM apXUTEKTYPBI.

14.I'paden u «rpadeHonog00HbIe» TBYMEPHBIC MaTepUalibl U CTPYKTYphl. CBOWCTBA U
NEPCIEKTUBBI IPUMEHEHUS B 3JICKTPOHUKE

15.uTerpanbHas Texnonorusa B CBY anekTpoHuke

16.MOMC u HOMC. OcHOBHbIE HallpaBJIEHUsI pa3BUTHSL, COBPEMEHHOE COCTOSIHUE U
MEPCIIEKTHUBBI.

17.0cOo0EHHOCTH COBPEMEHHBIX aHATTUTHYECKUX METO/I0B U METOJIOB KOHTPOJIS B
MUKPO3JIEKTPOHUKE. PUZNKO-XUMUYECKUE HCCIEA0BaHUS U QYHKIIMOHATIBHBIN
KOHTPOJIb.

18.IIpubopsl HOUHOTO BUACHUA. MaTepuanbl, TEXHOJIOTUS, KOHCTPYKIIHH.

19.00TOAIEKTPOHHBIE TPUOOPHI HA OCHOBE OPTaHUYECKUX (ITOJTUMEPHBIX) MaTepPHAJIOB:
ceeroaunobl (OLED), hoTodyBcTBUTENBHBIC TPUOOPHI U COTHEUHBIE DJIIEMECHTHI.
«"'ubKas FIEKTPOHUKAY.

20.ITporpamMmmHOe obecrieueHue Jjist paboThI ¢ M300paKEHUSIMU, TTOJTYYCHHBIMHA HA
CKaHUPYIOIIUX W/WIK MPOCBEYMBAIOIINX AIEKTPOHHBIX MUKpPOCKONax (Hampumep Avizo
u Amira ¢pupmsr FEI)

21.I1pubops! 1 yCTPOHCTBA COBPEMEHHON (PYHKIIMOHAIBHOM 3JEKTPOHUKH.

22 KBanTtoBbIi 2d ekt Xona

23.byaymee KMOII texnonoruu. 3akoH Mypa uim TEXHOJIOTHYECKUI TIPOPHIB?

24 TIpo6iieMa METPOJIOTHU B COBPEMEHHON HAHOTEXHOJIOTHH.

® N o oA

5. Oﬁpa30BaTeJIbHI>Ie TEXHOJOIMM, B TOM 4YUC/I€¢ TEXHOJOIUA 3JCKTPOHHOI'O Oﬁy‘leﬂlflﬂ
H AUCTAHIIUOHHBIC oﬁpasoBaTeanue TEXHOJIO0I'MH, HCII0Jb3yEMbIE npH
OCYIIECTBJICHUHA 06pﬂ30BaTeJII>HOF0 nmpouecca 1mo THCIMIlInHE

B mpouiecce 00yueHust HCIOIB3YIOTCS ClEAYIONINE 00pa30BaTeIbHbIE TEXHOIOTHH:

BBoagHasi 1ekIUA — 1a€T MEPBOE LIETIOCTHOE MPEACTABICHUE O TUCHHUIIIIUNHE U OPUEHTUPYET
CTYJIeHTa B CHCTEME M3y4YeHUs JaHHOW AMCUUILUIMHBL. CTyIEHTHl 3HAKOMSTCS C Ha3HAYCHHEM U
3a/ladyaMu Kypca, ero poJjbio U MECTOM B CUCTEME YUEOHBIX JUCIHILIMH U B CHCTEME TIOITOTOBKU
B 1eioM. Jlaercs KpaTkuil 0030p Kypca, UCTOpUSL Pa3BUTHUSL HAYKU M MPAKTUKH, TOCTH)KEHUS B
9TOH cdepe, HMEHAa W3BECTHBIX VYYCHBIX, M3JIAraloTCs MEPCIEKTUBHBIC HANPaBICHUS
uccienoBanuii. Ha 5TOM JeknuM BBICKA3bIBAIOTCS METOJWYECKHME U OpTraHU3allMOHHBIE



0COOEHHOCTH pabOThl B paMKaxX JaHHOM TUCIUIUIMHBI, a TAK)KE JAETCS aHallu3 PEKOMEHIyeMOn
y4e0HO-METOINYECKON TUTEPATYPHI.

AxkagemMudeckasi Jekuus (WM JIEKIHs OOIIEro Kypca) — IMOCIeI0BaTEIbHOE H3JI0KEHUE
Matcpualia, OCYHICCTBIIACMOC NpEeUMYIICCTBCHHO B BU/C MOHOJIOTa H[OpCHOAaBaTCIIA.
TpeOoBanusi K aKageMHUUYECKOW JIEKIIMH: COBPEMEHHBIM HAy4HBIH YPOBEHb W HACBHIIICHHAS
UHPOPMATUBHOCTh, YyOeOUTENIbHAs AapryMEHTalus, JOCTYIHAs W TIOHATHAas pedb, 4YeTKas
CTPYKTypa W JIOTMKa, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX J0OKA3aTeNbCTB, OOOCHOBAHUU,
(axToB.

[IpakTHyeckoe 3aHsiTHEe — 3aHATHE, MOCBSIIEHHOE OCBOEHUIO KOHKPETHBIX YMEHUH U
HAaBBIKOB U 3aKPCTIJICHUIO IMMOJTYYCHHBIX Ha JICKIIUU 3HAHHUH.

KoncyabTaumu — BuJ y4eOHBIX 3aHSATHH, SBISIOMMKCST OIHONM U3 (OpM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  CTyAeHTOB. Ha KOHCyJbTamusX MO MpockOe CTyIEHTOB
paccmarpuBaloTcs HauOosiee CIOYKHBIE MOMEHTBHI MPU OCBOCHMHM MaTepHualla TUCIUILIUHBI,
npenoaaBarcyib OTBEYACT Ha BOIPOCHI CTYACHTOB, KOTOPBLIC BO3HUKAKOT Yy HHUX B IMPOLECCE
CaMOCTOSITEIIBHOU PaOOTHI.

B nporecce o0yueHuUs: UCMONB3YIOTCS CIEAYIONINE TEXHOIOTHH JIEKTPOHHOTO 00YyUYCHHUS
U IMCTaHIIMOHHbBIE 00pa30BaTEIbHbIC TEXHOIOTHHU:
DJIeKTPOHHBIH Yy4eOHbIH Kypc «®uU3MKa NOJYNPOBOAHHUKOB W HHU3KOPa3MepPHBIX
cucrem» B LMS Juiektponnslii yuusepcurer Moodle SApI'Y, B koTopom:
NpeACTaBJICHBI TCKCTBI KOHCIICKTOB HGKI_[I/Iﬁ B BHUIC HpGSGHTaHHﬁ II0 BCEM TEMaM
JUCIUIIINHBI,
- TPENCTABIICHBI 3aJlaHUsl M CAMOCTOATEIbHOW pPadOTHl OOYyYaroOMMXCsS IO TeMaM
JUCIUIINHBI,
- OCYILICCTBIIACTCA MMPpOBCACHUC OTACIBbHBIX MepOHpI/ISITI/Iﬁ TCKYILICTO KOHTPOJIA
yCIEeBaeMOCTH CTYACHTOB;
- HOPCACTABJICHBI ITPpaBUJIa TPOXOKIACHUSA HpOMG)KyTO‘IHOfI aTTeCTalluu 110 AUCLHUIIIINHC,
- TPEICTaBJIEH CIUCOK Y4eOHOI TUTepaTypbl, PEKOMEHIyeMOM IJI1 OCBOCHHUS JUCIUILINHBL,
- mpenctaBieHa uHpopMaius o (GopMe U BpPEMEHHM MPOBEACHUS KOHCYJIbTAllUH II0
JTUCIUILIMHE B peXUME OHJIAH;
- mocpenctBOM  (opyMa  OCYIISCTBIISICTCS  CHHXPOHHOE ©  (WIH) aCHHXPOHHOE
B3aMMOJICICTBHE MEXIy OOYy4aromMMHCS M TpenojaBareleM B paMKax H3yYEHUS
JUCHUITIITNHBI

6. IlepeyeHb JTMIEH3UOHHOIO M (MJIM) CBOOOJHO PACHPOCTPAHSIEMOI0 NMPOrPaMMHOIO
o0ecrnevyeHusl, UCMOJIb3YeMOro MPH OCYIIECTBJIEHUH 00Pa30BaTeIbLHOIO Mpolecca Mo
AUCHUILINHE
B mporiecce ocymiecTBieHus: 00pa3zoBaTeIbHOTO MPOIEcca MO AUCUUIUINHE UCTIONB3YIOTCS:
uist (OpMUPOBAHMSI MaTepUaIoB AJI TEKYLIEro KOHTPOJS YCHEBAaeMOCTH M IPOBEICHHUS
MPOMEXKYTOUHOM arrecTaruu, Ui (GOpMHpPOBAHUS METOAMYECKUX MATEPUAIOB TIO
JTUCIUIINHE!

— mnporpammsl Microsoft Office;

— rpaduuecknii penakrop Inkscape (Freeware);
— rpaduueckuii penakrop GIMP (Freeware);
— Adobe Acrobat Reader;

7. Ilepeyenb coBpeMeHHBIX NMPO(eCcCHOHAIBHBIX 0a3 JAHHBIX U HH(OPMAIUOHHBIX
CIPABOYHBIX CHCTEM, MCIOJb3yeMbIX IMPH OCYLIECTBJIEHHUH 00pa3oBaTeIbHOIO
npouecca no JuciuIInHe (MpU He00X0AMMOCTH)

B npomiecce ocymiecTBieHUs 00pa3oBaTeNLHOTO MPoIiecca MO JUCIUILINHE UCTIONh3YOTCS:
ABTOMaTtH3upoBaHHas  OuOmmoreyHo-uHpopmarmonHas  cucremMa  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php



8. IlepeyeHb OCHOBHOII W IONMOJHHUTENbHOW Y4YeOHOW JHUTEpPaTypbl, pPecypcoB
HHG(pOPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «VHTepHeT», HEOOXOAUMBIX sl
OCBOEHMS THCIUIIUHBI

a) OCHOBHAS JIUTEepaTypa

1.1. IllenoBanoBa, I'. H. AkTyanbHbIe TPOOIEMbl COBPEMEHHOM 3JIEKTPOHUKU U
HaHORJICKTPOHUKH [DNEeKTpOHHBIN pecypc|: kype nekmuit/ I'. H. llenoBanoBa. —
Kpacnosipck: UTIK COV, 2009. — 220 c. - http://www.novsu.ru/file/1056143.

1.2. IO3o0Ba, B. A. AkTyanbHbIe TPOOJIEMBbI COBPEMEHHON JICKTPOHUKH U HAHODJICKTPOHUKH
[DnexTpoHHBIH pecypc] : nab. mpaktukym / B. A. FO308Ba, I'. H. lllenoBanoBa. —
Kpacnospck: UIIK CDY, 2009. — 121 c. -
http://files.lib.sfukras.ru/ebibl/umkd/1524/u_lab.pdf.

1.3. Tnymenko A.I'. HanoMaTepuasbl B HAHOTEXHOJIOTUH : y4eOHOE 0coOue [ DIeKTPOHHBIN
pecype] / A.l'. I'mymenxko, E.IL. I'mymenko. — Camapa: [ToBommKCcKuii Tocy1apCTBEHHBIN
YHHMBEPCHUTET TeJICKOMMYHUKaUi 1 nHpopmaruku, 2017. — 269 c.
http://www.iprbookshop.ru/75388.html

0) 1OMOJIHUTEIbHAS JIUTEepaTypa

2.1. HanoTtexHosoruu B 3eKTpoHUKe. Beimyck 2 [DnekTponnsiii pecypc| / E.A. ApramoHoBa [1
ap.]. — M. : Texnocdepa, 2013. — 688 c. http://www.iprbookshop.ru/32025.html

2.2. HanotexHosoruu B 3ekTpoHuke-3.1 [Dnexrponnsiii pecype] / L., Amupos [u ap.]. — —
M. : Texnocdepa, 2016. — 480 c. http://www.iprbookshop.ru/58864.html

2.3. ®enopenko B.®. HaHOTEXHOIOTHHY M HAHOMATEPUAJIBI B arpOMpPOMBIIIIIIEHHOM
KoMIuteKkce|[ DnekTponHbiit pecypc| / B.®. @enopenko. — M. : Pocundopmarporex, 2007.
— 96 http://www.iprbookshop.ru/15743.html

2.4. HaHOTEXHOJIOTHH U CIIeHUAIbHBIE MaTepHalibl : ydeOHOe TocoOue It By30B [ DJIEKTPOHHBIH
pecypc]/ FO.I1. ComuneB [u np.]. — CII6. : XUMU3JAT, 2017. — 336 c.
http://www.iprbookshop.ru/67351.html

2.5. Erctudees E.H. [TorumepHbie HAHOKOMITO3UITMOHHBIC MAaTEPHAIIBI : y4eOHOE TOcCoOne
[Onexrponnsiii pecypc] / E.H. EBctudees, A.A. Kyxapos. — Capato: Aii [Iu Op Meaua,
2018. — 218 c. http://www.iprbookshop.ru/72810.html

9. MarepuajbHO-TeXHHMYECKas 0a3a, He00X0AUMAas Il OCYLIeCTBJICHUS
o0pa3oBaTe/IbHOIO NMpolecca Mo JUCIUNIUHE
MarepuanbHO-TeXHHUECKass 0a3a, HEOOXOMMas JUIsl OCYLIECTBICHHS 0O0pa30oBaTEIbLHOTO
mpolecca 1o AUCUUIIIMHE BKJIIOYAeT B CBOM COCTAB ClielUaIbHbIe TOMEILEHUS:
— y4eOHbIC ayTUTOPUU JJIs IPOBEIACHHUS 3aHATHI JIEKIIMOHHOTO TUTIA;
— y4cOHBIC ayAUTOPUU JJIS IPOBEACHUS MTPAKTUUECKUX 3aHATHI (CEMHUHAPOB);
— y4deOHbIC ayJUTOPUU ISl IPOBEACHHSI TPYIIIIOBBIX M HHIUBUIYaTbHBIX KOHCYJIbTAIIUN;
— naboparopHoe obopynoBanue lleHTpa KOJJIEKTHBHOIrO MOJb30BaHUS «JlMarnoctuka
MUKPO U HAHOCTPYKTYP»
— yueOHbIe ayIWTOPUU [UIS TPOBEACHUS TEKYLIEro KOHTPOJS U MPOMEXKYTOUHOMN
aTTecTaluu;
— TIOMEIIEHUs AJI1 CAMOCTOSITEIbHON paboThI;
— TIOMEIIEHUS I XpaHEHUS H NPOPHUIAKTUYECKOTO OOCITYKUBAHUS TEXHHUUECKUX
CpEICTB 00yUYCHHUS.
CrennanbHble MOMEIIEHUS YKOMIUIGKTOBAHBI CPEACTBAMH OOYUYEHUS, CIIY)KAlTUMHU Jis
MIpEACTABICHUS YueOHOW nHPOpMAIHK OONBIION ay TUTOPHH.



[TomereHust Il CaMOCTOSITEIPHOM pPa0OThI OOYYAIOIIUXCS OCHAIICHBI KOMITBIOTEPHON
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIOUEHUsI K ceTH «VHTepHeT» M oOecrneueHueM AO0CTyma K
3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

ABTOp:
JoteHT 6a30Boii Kadeapbl HAHOTEXHOJOTUHA B SJIEKTPOHUKE
B SI® OI'BYH ®TUAH uwm. K. A. Banuesa PAH, k.¢.-M.H. A.b.Uypunosn

(momucek)




IMpuaoxenne Nel k padoyeil nporpamMme I CHUTIIAHbBI
«AKTyaJIbHbIE P00JIeMbl COBPEMEHHOI 3JIeKTPOHUKHU H HAHOIJIEKTPOHUKN»

@DoH/I OLIEHOYHBIX CPEICTB
JJIS1 IPOBEAeHN S TEKYILEero KOHTPOJIsSl YCIeBaeMOCTH
U MPOMEKYTOYHOM ATTEeCTAIIUM CTY/AE€HTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJIbHBIC 3aI1aHUA 1 HHBIC MaTE€pHUaAJIbI,
HUCMOJb3YyEMbIC B MPOLECCEe TCKYINEIr0 KOHTPOJIA YCIIEBACMOCTH

1.1 KoHTpoJibHbIE 32IaHUS U MHBbIE MATEPHAJIbI, HCIIOJIb3yeMble B Mpolecce TeKylei

aTTecTAlMH

[Ipu mpoBeneHWW JIEKIMH, MPAKTHYECKUX 3aHITHH M TOJATOTOBKE K 3amuTe pedepaToB
UCTIOJIB3YIOTCSl MAaTepUaIbl U3 MOCOOUH OCHOBHOW M JOMOJIHUTEIBHOM JINTEPATYPhl U PECYPCHI
cetu «Internety.

1.2 Cnucox BOmpocoB M (WJIN) 3aJaHHI JJIs1 IPOBeAeHHUS IPOMEKYTOYHOM aTTecTaluu

10.

11.

12.

13.

. Matepuabl 3JIeKTpOHUKH. M 1eanbHble U pealibHble KpUCTAIbl U TOBEPXHOCTU. BrusiHue

BHEIIHUX ()aKTOPOB HA CBOMCTBA MOBEPXHOCTH.

. [IpuHIMIMATbHBIE OTPAHUYCHUS )11 TPATUITMOHHOTO MTOIX0/1a K YIIPaBICHUIO CBOMCTBAMH

MOJIYIIPOBOAHUKOBOT'O MaTCpHrajia B HAHOTCXHOJIOTUH.

. [lonarue aromHoro KiIacrepa UTo siBIsieTCs ABMXKYIIEH CUITON B 0Opa3oBaHuM Kiactepa?

CoBpeMeHHbIE METOBI IOJIYUYEHHUS U UCCIIEOBAHUS CTPYKTYP C aTOMHBIMH KJIaCTEpaMH.

[TonynpoBoHUKOBasI cBepXpeuieTka. Bo3MOXKHOCTH SMUTAKCHU B POPMHUPOBAHUU CTPYKTYP
C MMHMMAaJIbHBIM paccoIVIaCOBaHUEM I10 TapaMeTpaM pelieTku. Mexannueckue
HaINpsDKEHUs B TETEPOCTPYKTYpax U X MPUMEHEHUE B IPHUOOpax COBPEMEHHOM
AIIEKTPOHUKHU

. Hanounxenepus. [lonstue apdexra pazmepHoro kBantoanus. [IpuHLINIT KBAaHTOBAaHUS U

yCIIOBHS HAOJIOACHUSI KBAaHTOBOPA3MEPHBIX APPEKTOB.

CTpyKTypBI ¢ ABYMEPHBIM DJIEKTPOHHBIM T'a30M. CTPYKTYpPBI C OJTHOMEPHBIM JIEKTPOHHBIM
ra3oM. CTpyKTyphbl ¢ HyJIbMEPHBIM 3JIEKTPOHHBIM ra3zoM. [INIOTHOCTh COCTOSIHUM.

KBanToBoe orpannuenue. Uutepdepenninonnsie 3G dextsl. TyHHEIMpOBaHNKE.

HuskopasmepHble KpeMHUEBBIE Cpelbl. AKTYalIbHOCTh UCIOJIb30BAaHUS HU3KOPA3MEPHOTO
KPEMHHUS B IIPOU3BOACTBE U3ACIUN MUKPO- U HAHODJIEKTPOHUKH. PU3NYECKUE IPUHIUIIBI
CO3/aHUSI HU3KOPAa3MEPHOTO KPEMHUSI.

YcnoBus popMUpOBaHUS KaHAJIOB B KDEMHUU /-THIIa IPOBOJUMOCTH. Y CIIOBHS
(opMHpOBaHUSI HAHOKAHAJIOB B KPEMHHHU p-TUIIA TPOBOJIUMOCTH. DICKTPOXUMHUUECKUE
pEeaKLIUU B CUCTEME «KPEMHHMU — DIIEKTPOIIUTY.

BonbramnepHsie XapakTepUCTUKU IPU (POPMHUPOBAHUN HU3KOPA3MEPHOTO KPEMHHS.
CrpykTypHble MOAM(UKALUK TOPUCTOro KpeMHUs. OCHOBHBIE CBOMCTBA U IPUMEHEHHS.
TexHOJI0rus TOHKUX IIJIEHOK U MHOTOCJIIOMHBIX CTPYKTYp. BBenenune. Mexanusmsl
SMUTAKCHATIBHOTO pOCTa TOHKHUX IUIEHOK. JKuakoga3Has sMuTaKkcHsl.

l'azoaznas snuTakcus U3 METAIIOOPTaHUYECKUX COeTMHEHHH. MONeKyIIpHO-ITyueBas
snuTakcus. Ycranoska MJIO.

D¢ ekt pasmMepHOro KBaHTOBAHUS U KBAHTOBBIE TOUKU. MI3roTOBICHNE CTPYKTYD C
KBaHTOBBIMHM ToukaMu. Metoabl onpeaenenus CKT.
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14. Jlazepsl Ha caMOOPTraHM30BAHHBIX KBAHTOBBIX TOUKAX.

15. MHorociolHble CTPYKTYpbl 1 HAHOCTPYKTYpPbl. MHOTOCIIOITHOE OCaKIEHHUE TOCPEICTBOM
MarHeTpOHHOT'O PACHBUICHUS.

16. IloBepxHOCTHBIE HAHOCTPYKTYpHI U MeToA MJID. IlonyueHne noBepXHOCTHBIX CTPYKTYP
MOC-ruapugHoi TEXHOJIOTHUEH.

17. Xumuueckasi cOOpka NOBEPXHOCTHBIX HAHOCTPYKTYP. Y TJIEPOAHbIE HAHOTPYOKH.

18. Huzkopa3zmepHbie CTPYKTYpbl Ha OCHOBE KpeMHHUs. [[puMeHeHne Hu3Kopa3MepHOro
KPEMHUS B TEXHOJIOTUU U3TOTOBJIEHUS TPAH3UCTOPOB U MHTETPAIBHBIX CXEM.

1.3 IlpoBeneHune UTOrOBOM aTTeCTAIUU

[lo nmucuuniuHe IMIAHUPYETCS MTOrOBBIA dK3aMmeH. lMToroBas sK3aMeHAallMOHHAs OLCHKA
dbopMHpyeTCs IO UTOTaM TEKyIeld paboThl B CEMECTPE a TaK)Ke BHICTYIUICHUS Ha MPAKTUYECKHUX
3aHSTHIA C TIPEICTaBICHHEM pedepaTta BHIMOJIHEHHOTO B pAMKaX CaMOCTOSITEIbHON paOOTHI.

Cnucok BONPOCOB /1JIsl NIPOBeleHUsI UTOTOBOM aTTecTalum (AIK3aMeHa)

1. OOmass xapakTepUCTUKA COCTOSHUS COBPEMEHHOH OSJIEKTPOHMKH M HAHOJJICKTPOHUKHU U
IIEPCIIEKTUB Pa3BUTHS JJIEKTPOHHON TEXHUKH.

2. IloBepxHocTb.  OCHOBHBIE  CBOMCTBA IOBEPXHOCTU. IIOBEpXHOCTHBIM  MOTEHIMAIL.
[ToBepxHOCTHBIE COCTOSIHMA. Poib M BIMSHME NOBEPXHOCTH Ha IPOLECCHl MHUKPO- U
HAHOTEXHOJIOTH.

3. Muxkpoxiactepsl. MeTobl NMOJy4eHUs U NPUMEHEHHS CTPYKTYP C aTOMHBIMH KJIACTEpaMHU.
BunusiHue paccoriiacoBaHus IapaMeTpoOB KPUCTALUIMYECKON PELIETKU HAa CBOMCTBA I'PAHMIIBI
pazzena. HanpskeHHBIE TOIyIIPOBOAHUKOBBIE CTPYKTYPBI, UX CBOMCTBA U IPUMEHECHHUE.

4. TexHOJOrM4eCKHE BO3MOXHOCTU IEPCIEKTUBHBIX BUIOB JIUTAaKcuU. MomekynspHo-
y4ykoBass M Ta3o(a3zHas SIUTAKCUS W3 METAJUIOOPTaHUYECKUX COEIUHEHHH. ATOMHO
CJI0€BOE OCaXKJICHHUE.

5. CoBpeMeHHbIE  JMUTOrpauueckue MeToAbl M HMX  NPUMEHEHHUE  IPOU3BOJACTBE.
VubrpaduoneroBas nurorpadus. MmmepcuonHas nurorpadus. DIEKTPOHHO-TydeBas M
pEeHTreHOBcKass JuTorpadus. MupoBble JUAEpPH B HPOU3BOJACTBE JHUTOrPapUUECcKOro
000pyI0BaHUsI.

6. besmaco4yHble METOABI BBICOKOI'O pa3pelleHHs M UX MCIOJIb30BAaHUE B HAHOTEXHOJIOTHH.
Hcnonp3oBaHue 37EKTPOHHOTO M HOHHOTO ITYYKOB B MUKPOTEXHOJIOTUH 7151 (JOPMHUPOBAHUS
pHUCYHKA.

7. KBaHTOBbIE OCHOBBI HAHOMHKXEHEPUU. Pa3MepHOE KBAaHTOBAaHUE U KBAHTOBBIE OIPaHUYECHMSL.

8. Unrepdepenimonnsie ddextol. TyHHemupoBaHue. YCTpOMCTBA Ha OCHOBE KBaHTOBBIX
a¢hekToB.

9. D¢ dexThl NOHMKEHHONW Pa3MEPHOCTH B CTPYKTypaX Ha OCHOBE KPEMHUS U BO3MOXHOCTH UX
UCTIOJIb30BAaHUS B U3/ICIUSAX MUKPO U HAHOAJIEKTPOHUKHU. MeTo 16l (hOpMUPOBAHUS CTPYKTYP
MOHMKEHHOW Pa3MEpPHOCTH Ha OCHOBE KPEMHUSL.

10. IlopucTelii KpeMHMH H €ro CTPYKTYpHble MoIuUKAUMU. MeToasl YIpaBiIeHUS
Mopdosorued  mopuctoro  kpemHus.  IlpuMeHeHuMe — MOPUCTOrO  KpeMHHsS B
MUKPOTEXHOJIOTUH.

11. TexHONMOTHSI TOHKUX TUICHOK U 3MUTAKCUAIBHBIX CTPYKTYp. MeXaHU3Mbl 3MUTAKCUATILHOTO
pocta TOHKMX IuleHOK. JKunakodasnas osnutakcus. [azodaszHas snuTakcus U3
METAJIJIOOPraHUYECKUX COCIUHEHUN. MONIEKYIIIPHO-ITyYKOBas JIIUTAKCHS.

12. Pa3zmepHoe kBaHTOBaHuE. KBaHTOBBIE TOUKHU. MI3roTOBIEHNE TETEPOCTPYKTYP C KBAHTOBBIMHU
TOYKaMH. JIazepbl Ha KBAHTOBBIX TOUKaX. CBEPXPEILIETKH.

13. MHorocioiiHble HAHOCTPYKTYpPHl M MeTOIbl HX (opMupoBaHus. MarHeTpoHHOE
pacmbUICHHE. OJIEKTPOJIMTUYECKOE OcaxkaeHue. IIoBEepXHOCTHBIE HAHOCTPYKTYpHI U
AMUTAKCUAIBHBIE METOABI UX (POPMUPOBAHUSI.
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14. Xumuueckass cOOpka TMOBEPXHOCTHBIX HAHOCTPYKTYp. Hu3KopasMmMepHble CTPYKTYphl Ha
OCHOBE TOPHCTOro KpeMHus. HuzkopasmepHbie CTPYKTYphl Ha OCHOBe yriepona. ['paden u
rpadeHono100HbIe MaTepHalibl, CBOMCTBA U MEPCIIEKTUBBI IPUMEHEHHUSI B AJIEKTPOHUKE

15. CoBpeMeHHasi ONTOZJIEKTPOHMKA U TEPCIEKTUBbI €€ pa3BUTUA. [lomynpoBOJHUKOBBIE
nasepsl. Hanonazepsl. CBeTonsnmyvaromniye Ao/ 1sl. ONTOBOJIOKOHHBIC Kabemu.

16. IIpuGopsl HOUHOTO BUACHHS. MaTepuabl, TEXHOJIOTHS, KOHCTPYKIUH.

17. TemnepaTypHass U paavallMOHHAs CTOMKOCTh W3MIEJIUA MHUKPOIJIECKTPOHUKU. MexaHU3MbI
TeIUIonepeayn M crmocoObl TerooTBoga. KpuosnekTpoHuka. BnusHue paauanuu Ha
napaMeTpbl JJIEKTPOHHBIX YCTPOMCTB.

18. Moaudukanus MOBEPXHOCTH MHUKPOUYACTHUI] METOJIOM CIOHTAHHBIX pEaKIHii BOAOpOAa U
KHCJIOpO/1a B HAHOIY3bIPAX U MEPCIEKTUBbI UCIIOIb30BAHMUSL.

19. CTpyKTypbl «KpEMHUI-HA-U30JATOPE» W UX NPEUMYLIECTBA. TEXHOJOTMH H3TOTOBICHUS
crpykryp KHU. Crpykryper KHC, ux npeumyniectBa M MNEPCHEKTUBBI MPUMEHEHUS.
[IpeumymiecTBa U MEPCIEKTUBHI KApOHIOKPEMHUEBOM 3JICKTPOHHUKH.

20. KapOun xpemHUs - MaTepuai Juisl SKCTPEMaIbHOM IeKTPOHUKH. Bo3MOXXKHOCTH yriieposaa B
pEelIeHUH 33134y IKCTPEMAaTbHOU 3MeKTPOHUKH. CTPYKTYypbl M TPUOOPHI SKCTPEMAIBHON
3MEKTPOHUKHU

21. CoBpemeHHasi ONTORJIEKTPOHHKA. ONTO3JIEKTPOHHBIE MPUOOPHI HA OCHOBE OPraHMYECKUX
(momumepHbIX) MatepuasioB: cetoauoasl (OLED), ¢otouyBcTBUTENBHBIE TpHUOOPHI M
COJTHEYHBIE 3NIeMEHTHI. «[ MOKas» IMeKTpOHUKA.

22. JlocTHKEeHUS U MEPCTIIEKTUBBI COTHEUHOW SHEPTETUKHU.

23. CoBpeMEHHOE  MUKPOIJIEKTPOHHOE  TPOU3BOACTBO.  OCOOCHHOCTH  COBPEMEHHBIX
AQHAIUTUYECKUX METOJOB U METOJIOB KOHTPOJISI B MUKPO3JIEKTpOHUKE. DU3NKO-XUMUUECKHE
UCCIeIoBaHus M (YHKIMOHAIBHBIA KOHTpOJb. IIpo0ieMa METpoIOTMH B COBPEMEHHOMN
HAHOTEXHOJIOTUH.

HpaBnna BBICTABJICHHA OIICHKH HA 3K3aMCHE.

B sk3ameHanmonHble OWIeT BKJIIOYAETCs JBa TEOPETHUECKHX Bompoca. Ha moarorosky k
OTBETY JlaeTcsl He MeHee 1yaca.

[Io wroram »sK3aMeHa BBICTABISECTCA OJHA W3 OLEHOK: «OTIUYHO», «XOPOIIOY,
«YJOBJIETBOPUTEIBHO» WIIU «HEYA0BIETBOPUTEIILHOM.

Ouenka «OTJMYHO» BBICTABISAETCS CTYAEHTY, KOTOPBIA NEMOHCTPUPYET TIyOOKOoe M
[OJTHOE  BJAJEHHE COACp)KaHMEM Marepuaja U TOHATUHHBIM  anmapatoM  (U3HKH
MOJIYIIPOBOJIHUKOB; OCYHIECTBJISIET MEXIPEIMETHBIE CBA3U; YMEET CBA3BIBATH TEOPUIO C
npakTukoil. CTyZneHT JaeT pas3BEepHyThble, IOJHBIE W UYETKHE OTBEThl Ha BOIPOCHI
9K3aMEHAllMOHHOTO Oujera ¥ JOIOJIHUTENbHbIE BOMPOCHL, COOJIONAET  JIOTHUECKYIO
NIOCJIEI0BATENbHOCTD IPU M3JI0KEHUM MaTepuana. ['paMOTHO HCNONb3YEeT TEPMHUHOJIOTHIO
(bU3KKY MOTYITPOBOAHUKOB U (DU3UKU KOH/IEHCUPOBAHHOTO COCTOSTHUS

Onenka «Xopomo» BBICTaBISIETCS CTYACHTY, OTBET KOTOPOIO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT yKa3aHHBIM BBIIIE KPUTEPUSIM, HO OTJIMYACTCS MEHbIIEH OOCTOATEIbHOCTHIO,
ri1yOuHON, 00OCHOBAaHHOCTBIO M TOJHOTOW. B OTBeTe MMEIOT MECTO OTJENbHbIE HETOYHOCTH
(HeCYIIECTBEHHBIC  OIIMOKH), KOTOpPBIE  HWCIPABISAIOTCS  CaMUM  CTYACHTOM  TIOCTe
JIOTIOJTHUTEBHBIX U (MJIM) YTOUHSIOIIKUX BOIIPOCOB 3K3aMEHATOPA.

OueHka «Y/10BJIETBOPUTEIBLHO» BHICTABISAETCS CTYJIEHTY, KOTOPBIA JAaeT HEIOCTATOYHO
NOJHBIE M TOCJTENOBAaTElIbHBIE OTBETHl HA BOINPOCHI JK3aMEHALIMOHHOTO Owmiera u
JIOTIOJIHUTEIIbHBIE BOMPOCHI, HO MIPU 3TOM JIEMOHCTPUPYET YMEHHUE BBIACIUTh CYIIECTBEHHBIE U
HECYIIIECTBEHHBIE ITPU3HAKU U YCTAaHOBUTH PUUMHHO-CIICACTBEHHbIE CBA3H. OTBETHI U3JIaraercs
B TepMHUHAX (PU3UKU MOJYNPOBOJHUKOB, HO MPHU 3TOM JIOMYCKAIOTCS OMIMOKU B ONpEAEICHUH U
PacKpbITUH HEKOTOPBIX OCHOBHBIX IMOHATHH, (OPMYJIHUPOBKE IOJIOKEHHH, KOTOPHIE CTYAEHT
3aTPyAHSETCS UCIPaBUTh CaMOCTOATENbHO. IIpum aprymeHTanum oTBeTa CTYJIEHT HeE
00OCHOBBIBACT CBOM CYXAeHHUs. Ha yacTb JOMOJHHUTENBHBIX BOIPOCOB CTYACHT 3aTpyIHSETCS
JIaTh OTBET WJIM JA€T HEBEPHBIE OTBETHI.
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Ouenka «HeynoBieTBOPUTENbHO» BBICTaBISIETCS CTYACHTY, KOTOPBIH JIEMOHCTPUPYET
pa3po3HeHHbIE, OecCUCTeMHbIE 3HaHUS; OECHOpsIOYHO W HEYBEPEHHO H3jaraeT MaTepual; He
YMEET BBIIEINATH INIABHOE U BTOPOCTEIIEHHOE, HE YMEET COECUHATh TEOPETUUECKUE MOJIOKEHUS C
NPaKTUKOH, HE YCTaHABIMBACT MEXIPEIMETHBIC CBS3U; JOMYCKaeT TpyOble OIIMOKH Mpu
OTpe/IeNIEHUU CYUIHOCTH PACKpPBhIBAEMbIX MOHITHM, SBICHHUM, BCJIEICTBUE HEMOHHMMAHUS MX
CYLLIECTBEHHBIX M HECYLIECTBEHHBIX IPU3HAKOB U CBSI3€H; JAcT HEIOJIHbIE OTBETHI, JIOTUKA U
MOCIIEI0BATENbHOCTh H3JIOKEHUS KOTOPBIX MMEIOT CYHIECTBEHHbIE U MPHUHIMNHAIbHBIC
HapylLIEHUs, B OTBETaX OTCYTCTBYIOT BbIBOJABI. JIONOJHUTENBHBIE W YTOUYHSIOLUIUE BOIPOCHI
JK3aMeHaTopa He NpPHUBOJAT K KOPPEKIMH OTBETOB CTyaeHTa. Ha oOcCHOBHyI0 dacTh
JIOTIOJTHUTEIIBHBIX BOIIPOCOB CTYAEHT 3aTPyAHAETCS AaTh OTBET UJIU 1a€T HEBEPHBIE OTBETHI.

Ouenka «HeynoBeTBOPUTENbHO» BBICTABISIETCS TAaKXKE CTYACHTY, KOTOPBIM B3
9K3aMEHAIIMOHHBIN OMIIET, HO OTBEYaTh OTKA3aJICs.

JlomyckaeTcsi BO3MOXKHOCTh OJIMH pa3 MOMEHTh 3K3aMEHAI[MOHHBIN OUJIeT, HO MPH 3TOM
UTOTOBas OLIEHKA aBTOMATUYECKH CHU)KAETCs Ha OJJUH OaJll.
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IIpuiio:xkenne Ne2 k padoyeil mporpaMme I CIUANINHbBI
«AKTyaJIbHBbIE P00JIEeMbl COBPEMEHHOI 3JIeKTPOHUKHU H HAHOIJIEKTPOHUKN»

MeTonnquKne YKazaHud 1JI CTYACHTOB 110 OCBOCHHIO TUCITUIIJIUHBI

B xone nekumii mpemojaBaTelib M3JIaraeT U pa3bsCHSIET OCHOBHBIE, HauOoJee CIIOKHBIE
MOHSITUST TEMBI, a TaK)Ke CBS3aHHBIC C HEH TEOpPETHUYECKHE W MPAKTHYECKHE MPOOIEMBI, JaeT
PEKOMEH/IAlMM Ha BBIIIOJIHEHUE CAaMOCTOSITENIbHON paboThl. B Xxoxe nexkuwmii oOywaromiumcs
PEKOMEHTyEeTCSI:

® BECTH KOHCIIEKTHpPOBaHHE YIeOHOTO MaTepHana;

e oOpamaTe BHUMaHUE Ha ONpENCNICHUS TMOHATUN, (OPMYIUPOBKHM 3aKOHOB M HUX
MaTEeMAaTHYECKOE BBIPAKECHHE, MOJOKCHHS, PACKPBIBAIOIINE COMEPIKAHUE TEX WM WHBIX
SBJIGHUNW U TIPOLIECCOB, HAy4YHbIC BBIBOJBI M NPAKTHUECKHE PEKOMEHIALUU MO0 MX
MPUMEHEHUIO;

e 3a7aBaTh MPENOJABATENI0 YTOUHSIONIME BOMPOCHI C IENBIO YSCHEHUS TEOPETHUYECKUX
MTOJIOKEHUH.

JIJis yCHenHOTO OBJIaJIeHUsI KypcOM HEOOXOUMO IMOCEIIaTh BCe JEKIUHU, TaK KaK TeMaTHYECKUI
MaTepuai B3aUMOCBS3aH MeXAy coOoi. B cioyuasx mporycka 3aHSTHsS CTYJIEHTY HEOOXOIMMO
CaMOCTOSITENIbHO M3YYUTh MaTepual U OTBETUTh HA KOHTPOJIBHBIE BOMPOCHI IO MPOMYIEHHON
TeME BO BpeMs HHAMBHUIYaAIbHbIX KOHCydbTauui. Clenyer MHOMHHUTh, YTO JIEKIIMOHHBIN
KOHCIIEKT SIBIISIETCS HE MAaTepUAIIOM MJIs TMOATOTOBKH, a CKOpPEEe pPa3BEpHYTHIM IUJIAHOM ISt
JaTbHEHIIIEH caMOCTOATEILHON TPOPaOOTKH MaTepHaia

[IpakTudeckue 3aHATUS — 3TO OJHA U3 aKTHBHBIX QopM yueOHOro mpoiecca. boinbias
4acTh T€M AMCLUUIUIMHBI HOCUT MPAaKTHUYECKUW XapakTep, T.e. MpeArojaraeT pelieHue 3ajad,
aHAJIU3 MPAKTUYECKUX cuTyanuid. [Ipu MOATrOTOBKE K MPaKTUYECKUM 3aHATHSAM O0ydaromeMycs
HEO0OXO0JJUMO OCBOUThH TEOPETHUECKYIO OCHOBY IO TEME MPAKTUYECKOTO 3aHATHS, ObITh TOTOBBIM
K TUCKYCCHOHHOMY 00CYKIEHUIO.

WuauBuayanbHOE JOMAIIHEE 3aJaHUEe WM KOHTpPOJIbHasg paboTa MpeAcTaBisiioT co0oit
U3JI0’)KEHUE B TUCBMEHHOM BHJIE PE3YJIHTATOB TEOPETUUCCKOTO aHATN3a WIIH PEIICHUE 3a/Ia4H 110
onpezaeneHHoi Teme. [Ipy He0OXOAMMOCTH TPOBOAATCA KOHCYIBTALUU 10 pa30opy 3alaHuil s
CaMOCTOSITENILHOM pabOThI, KOTOPHIC BEI3BATU 3aTPYAHCHHSI.

Jlis mpoBEepKM M KOHTPOJS YCBOEHHUS TEOPETUYECKOTOo Marepualia, MpuoOpeTeHHBIX
MPAKTUYECKUX HABBIKOB Pa0OTHI W MPOBEACHUS PACUYETOB, B T€UCHHE OOYYEHHUS MPOBOMAATCS
MEpONpUATHS TEKyllell aTTecTallud B BHJE MPOBEPKHM BBINOJHEHUS 3aJaHuN  AJs
BHEAYIUTOPHOTO PEIICHUS U KOHTPOJIBHON pabOTHI.

Jlnia camocTOSITENTbHOM pabOThl pEKOMEHAYETCSl UCIOJIb30BaTh yUeOHYIO JIUTEpaTypy, B
0COOEHHOCTH MO3UINH 2-4 U3 CIIUCKA OTIOJHUTENILHON JIUTEPATyPhI

JIist caMOCTOSITeNIbHOTO To0opa JuTepaTypbl B Oubnuoteke Spl’Y pekomenmyercs
UCIIOJIb30BATh:

1. JInmunbni xkaoummer (http://lib.uniyar.ac.ru/opac/bk login.php) maer BO3MOXHOCTH
noJTydeHus on-line moctyna K CIUCKY BBIIAHHON B aBTOMAaTU3MPOBAHHOM PEXHME JIUTEPATYPHI,
IPOCMOTpA U KOTIMPOBAHHUSI 3JICKTPOHHBIX BEPCUM W3/IaHUN COTPYIHUKOB YHUBEpcuTeTa (yued. u
METO/I. TOCOOUSI, TEKCTHI JICKIUH U T.11.) J{71s1 paboThl B «JInuHOM KabuHETE» HEOOXOANMO 3alTH
Ha caiit HayuyHoit 6ubmmoteku Spl'Y ¢ mro6oif Touku, uMmeromie noctyn B Internet, B myHKT
MEHIO «DJIGKTPOHHBI KaTalloT»; TPOUTH TPOLEAYPY aBTOPU3ALMU, BBIOPAB BKIAJKY
«ABTOpH3aLUA», U 3aMOJHUTE IPEICTaBICHHBIE M0JI HH()OPMALIUH.

2. JDnekTpoHHas 0u0JIHMOTeKa yueOHbIX MaTepuaaoB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) coxepxxut OGosiee 2500 TONHBIX TEKCTOB
y4eOHBIX U y4eOHO-METOJUYECKUX MATEPUAIOB IO OCHOBHBIM HM3yYaeMbIM JIHCIUILTHHAM,
U3JIaHHBIX B YHUBEpcUTeTe. JOCTYI B CETH YHUBEPCUTETA, JINOO IO JIOTUHY/TapoJIio.

3. DaekTpoHHAas kKapToTeka «KKHUroo0ecne4eHHOCThY»
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(http://www.lib.uniyar.ac.ru/opac/bk_bookreq find.php) packpwiBaet yueOHBIH (PoHI HaydHOU
oubmuorekn  Spl'Y, mpemocraBisier  ONEPAaTUBHYIO  MHPOPMALUIO O  COCTOSIHUU
KHUT000ECTIeYeHHOCTH TUCIUIUIMH OCHOBHOM M JOTIOJIHUTENBHON JTUTEPATypPOH, a TaKkKe [UKIIa
JUCLUIUIMH M CHEIMAIbHOCTEH. DIIeKTpOHHAas KapToTeka «KHUTrooOecre4YeHHOCTh» JOCTYIHA B
CETH YHUBEpCHUTETa U uepe3 JInuHbIi KaOUHET.
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