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1 Henu u 3apa4n U3y4eHUs: QM CHUIJIMHBI (MOLYJIs).

1.1 Ileanb ocBOeHMS AMCIUATLIIMHBI.

Heap nucuunauHbl: GOPMUPOBAHKE Y CTYACHTOB CUCTEMAaTHUECKUX 3HAHUH O crioco0ax U MeToAax
MIPUMEHEHHS] OCHOBHBIX MPHUHIIMIIOB KBAHTOBOM TEOpUU M (PU3UKU TBEPJOro Teja K UCCIETOBAHUIO U OIH-
CaHHIO CBOMCTB OOBEKTOB U CTPYKTYp HAaHOPa3MEPHOIo MaciiTada.

1.2 3agauy TUCHUTIINHBIL.

3agayamMy OCBOEHUS TUCUUIUIMHBI «DH3MKa HAHOPA3MEPHBIX CUCTEM SIBJISIOTCSL:

— (hopMUPOBaHUE TEOPETUICCKUX 3HAHUM B 001acTU (PU3UKK HAHOPA3ZMEPHBIX CHCTEM;

— (¢opMHUPOBaHME 3HAHUHN IO TEOPETUUECKUM HUCCIIEI0BaHUSIM HAaHOPA3MEPHBIX CUCTEM;

— (hopMHupoOBaHUE HABBIKOB 110 MPUMEHEHHIO TEOPETHUECKUX MOJI0KEHUHM K ONMMCAaHUIO CBOWCTBA Ha-
HOCTPYKTYp Pa3JIM4HON IIPOCTPAHCTBEHHOW Pa3MEPHOCTH;

— ¢opMUpOBAHNE 3HAHUN 110 MOJU(PUKALUN HAHOPa3MEPHBIX CUCTEM, IPUBOIAIIECH K U3MEHEHUIO X
AJIEKTPOMArHUTHBIX XapaKTEPUCTHUK;

— MpUOOpETEeHNE HAaBBIKOB aHAIN3a JAHHBIX AKCIEPUMEHTAJIBLHOIO MCCIIEOBAHUS (PUBNYECKUX SIBJIE-
HUW U MIPOLIECCOB B HAHOCUCTEMAX;

— OBJIQJICHUE METOJIaMU PElICHMs] HayYHO-TeXHUYECKUX 3aJlad B 00JaCTH MPaKTUUYECKOTO MPUMEHE-
HUSL HAHOCHCTEM, UCXO/I U3 UX 3JIEKTPOMArHUTHBIX XapaKTEPUCTHUK;

— pa3BUTHE y 00YYAIOIIMXCS UHTEIPATUBHOTO CTWJIS MBIIIJIEHUS U [T0O3HABATEIbHOIO UHTEpECa K HO-
BBIM pa3paboTKaM B 00JIaCTH HAHOPa3MEPHBIX MAaTEPUAJIOB 3JIEKTPOHHON TEXHUKH.

B pesynbrate m3ydyeHus HaAcTOSIIENH AUCUUIUIMHBI «DPU3MKAa HAHOPA3MEPHBIX CHUCTEM» CTYAEHTHI
JOJIKHBI MTOJIy4UTh 0a30Bble TEOPETUUECKUE 3HAHUSI O 3aKOHOMEPHOCTAX 00pa30BaHMsI HAHOCUCTEM U U3Me-
HEHUS UX PU3NYECKUX CBOMCTB B 3aBUCHMOCTH OT UX THIIA U MPOCTPAHCTBEHHOMN pa3MEpHOCTH. Takxke u3y-
YeHHE HACTOSIIEeH TUCIUIUIMHBI IO3BOJIUT CTYIEHTaM IPUOOPECTH YMEHUS U HaBBIKU IIOKMCKA U aHAJIU3a Ha-
y4yHOM MH(pOpMaluu 1o (U3HMUECKUM CBOMCTBAM pa3IMYHBIX HAHOCHUCTEM B 3aBUCUMOCTU OT HUX THUIA U
IIPOCTPAHCTBEHHOM Pa3MEPHOCTH.

1.3 MecTo qMCUUIIMHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOrpaMMBbl.

«Du3ruKa HAHOPA3MEPHBIX CUCTEM» — MHTErPAaTUBHAS HAaydHas AWCIUIUIMHA O MPUMEHEHUU TEope-
TUYECKHX (PU3UKO-MATEMATHUECKUX TMOJIOKEHUN K OMHCAHHWIO (U3UYECKUX CBOMCTBA HAaHOCTPYKTyp. OHa
packpbIBaeT 0OmMe JUIsi BCEX HAHOCHCTEM 3aKOHOMEPHOCTH OOpa3oBaHUS M WU3MEHEHHUS (PHU3NYECKHUX
CBOMCTB B 3aBUCHMOCTHU OT MX THIIA U IPOCTPAHCTBEHHOM pa3MEPHOCTH.

Hucnunnuna «®usuka HaHopasmepHbix cucrem» (b1.B.12) mis GakanaBpuarta mo HampaBiICHUIO
11.03.04 DnekTpoHUKa U HAHOAJIEKTPOHHKA Mpoduist "HaHOTEXHOIOTHN B AIEKTPOHUKE'" SBJISIETCSI COCTAB-
HOM 4acThl0 BapuaTUBHOTO Os0oka b1.B. yueOHOro miaHa ¥ OTHOCHTCS K BapHAaTHMBHOW YacTH AWCIUILINH
npodeccuoHanbHoro nukia. Jucnunmmia «Pru3nuka HaHOPa3MEPHBIX CUCTEM» Oa3upyeTcs Ha 3HAHUH JIUC-
LUTUTAH YHUBEPCUTETCKOTO Kypca: JIEKTPUUECTBA M MarHETH3Ma, MaTepUajIoB M METOJJOB HAHOTEXHOJIOTUH,
HEOPraHM4eCKOu XuMuH, ¢puzndeckor xumuu. OcBoeHne TUCHUIUTMHB «DU3UKa HAHOPA3MEPHBIX CUCTEM)
MO3BOJIUT CTYACHTaM MPUMEHSThH TOJy4YE€HHBIE 3HAHUSI TIPU MOJTOTOBKE BBIMYCKHBIX KBaTH(UKAITMOHHBIX
pabor.

Nzyuenune muctuminabl «Ou3nka HaHOPa3MEPHBIX CUCTEM» BKIIIOUAET ayTUTOPHBIC 3aHSATUS CO CTY-
JNeHTaMU (JICKIINH, TPAKTUYECKUE 3aHSTHS), TPYIIOBBIC U WHIWBHUAYyAJIbHBIC KOHCYIbTAIlUN, HAITMCAHUE pe-
(dbepaToB, YCTHBIC JOKJIAIbl, CAMOCTOSTEIbHYIO pabOTy CTYICHTOB C y4eOHOU JIUTEepaTypoil, HAyYHBIMU HC-
TOYHUKAMH.

1.4 llepeyeHb IUIAHUPYEMBIX pPe3yJIbTATOB 00y4YeHHs] MO JUCHUILIMHE (MOAYJII0), COOTHECEH-
HBIX € IVIAHNPYEMBbIMH pe3yJbTaTaMH 0CBOEHHSI 00pPa30BaTeIbHOI POrpaMMBbl.

N3yuenne nanHo¥ yuyeOHOM MUCIUIUIMHBI HAMpaBieHO Ha GOpMHUpPOBaHUE Y O0O0ydaromuxcs mpodec-
crnoHanbHBIX KoMmIteTeHImM [1K-1, TTK-2.



ke 3¢ (HeKTUBHYIO
METO/AUKY dKCIEepHU-

MEHTaJIBHOTO UCCIIE-
JIOBaHUsI IapaMeTPOB
U XapaKTEepPUCTUK
puOOPOB, CXEM,
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HAHOXJIEKTPOHUKH
pa3au4Horo (yHK-
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Nn- B pesynbraTe nzyueHus: yueOHON JUCLMITIUHBI
No JIEKC COPEEITE 00yYarOIINeCs TOIKHBI
ILIL. | KOMIIE- KOMIICTCHIIH
— (nnm e€ gacTn) 3HATH yMeThb BJa/IeTh
1 | TIK-1 CTIIOCOOHOCTBIO CTPO- | OCHOBHBIC B3a- | ONUCHIBATh B3a- | HABBIKAMHU
UTh TpOCTEHIINE PU- | IMOCBSI3H MEX- | HIMOCBSI3M MEXY | TIOUCKA H
3MYECKHE U MaTeMa- | 1y QU3HYecKu- | QU3NIECKUMHU aHaJmM3a Jiu-
TUYECKHE MOJICITN MU CBOMCTBaMH | CBOWCTBAMH Ha- | TepaTypHBIX
npuOOpOB, CXEM, HAHOCTPYKTYP | HOCTPYKTYP HMCTOYHHUKOB
YCTPOWCTB M YCTAaHO- | M HAHOCTPYK- MPUMEHSEMBIX B | IO pa3padoT-
BOK DJICKTPOHUKH U | TYPUPOBAHHBIX | COBPEMEHHBIX K€ YCTPOMCTB
HAHOAJIEKTPOHUKHU MaTepHaIOB AIIEKTPOHHBIX AIIEKTPOHUKHU
pa3nu4yHoOro (QyHK- MPUMEHSIEMBIX | YCTPOMCTB; Jie- Y HAHODJIEK-
[IMOHAJIBHOTO Ha3HA- | B YCTPOWMCTBAX | JIaTh MPOTHO3BI | TPOHUKH pa3-
YeHUS AIIEKTPOHUKHU M | CO3/IaHUS TIep- JIMYHOTO
HAHOAJIEKTPO- | CHIEKTHBHBIX byHKIIHO-
HUKHU pa3iind- AIIEKTPOHHBIX HAJIBHOTO Ha-
HOTO (PYHKIIMO- | YCTPOHCTB Ha 3HA4YCHUS Ha
HAJIHOTO Ha- OCHOBE HAHOYA- | OCHOBE HaHO-
3HAYCHUS CTHII Pa3JINYHBIX | YACTHII pa3-
THUTIOB JIMYHBIX TH-
OB
2 | 1IK-2 CTIIOCOOHOCTBIO ap- OCHOBHBIE 3a- OTIHCHIBATH OC- HaBBIKAMH
T'YMEHTHPOBAHHO KOHOMEPHOCTH | HOBHBIE 3aKOHO- | TIOMCKA U
BBIOMPATH U peau- B (pU3MUECKUX | MEpPHOCTU B (pu- | aHAIM3a JaH-
30BBIBATh Ha MMPAKTH- | CBOWCTBAX Ha- | 3UYECKUX CBOM- | HBIX DKCIIE-

PUMEHTOB I10
U3y4eHus pu-
3UYECKUX
CBOMCTB Ha-
HOYaCTUIL
pa3IMYHbIX
TUIIOB

2. CTpyKTYpa M coiep:KaHHe JMCUHUIIIHHBI.

2.1 PacnipenesieHue TpPyA0€MKOCTH JUCHUILIMHBI 110 BUaM padoT.

OO6was Tpyao€MKOCTh JUCIUIUIMHBI cocTaBiseT S 3a4.ea. (180 yacoB), ux pacnpeeneHue no Bujaam

pabot mpeacTaBiaeHo B Tabmute (01 cmyoenmog OPO).




Bun yae6noit paboThl Bcero | Cemectpsl (dachr)
4acoB 5

Konraktnasi pabora, B TOM uncJie: 62,5 62,5
AyIMTOpHBIE 3aHATHS (BCEro) 54 54
3aHATHS JTEKIIMOHHOTO TUIIA 18 18
3aHATHS CEMUHAPCKOTO THIIA (CEMUHAPHI, IIPAKTHYECKUE 3aHS- 36 36
THST)
JlaGoparopHbie 3aHATHS — —
HNuas koHTaKkTHas1 padora: 8,5 8,5
KonTtpoas camoctositrensHoi paboTsl (KCP) 8 8
[Tpomexyrounas arrectauus (MKP) 0,5 0,5
CamocrosiTesibHasi paboTa, B TOM YHUCJIe: 81,8 81,8
Kypcosas pabora — —
[TpopaboTka yaeOHOTO (TEOPETHUECKOTO) MaTepuasa 30 30
Brinosinenue MHIMBUTyalbHBIX 3aJjaHUM (ITOATOTOBKA COO0- 20 20
IIEHUH, TPe3eHTalHi)
Pedepar 10 10
IToaroToBKa K TEKyIIEMY KOHTPOJIFO 10 10
KonrtpoJn: 35,7 35,7
NMOAr0TOBKA K 324€Ty M 3K3aMEeHY 35,7 35,7
OO0mas Tpy10eMKOCTb | 4ac. 180 180

B TOM 4YMCJie KOHTaKTHasi padora 62,5 62,5

3a4. ell. 5 5

2.2 CTpyKTYypa AUCHMILUINHBI:

Pacrnipenenenne BuoB yaeOHON pabOTHI M UX TPYIOEMKOCTH IO pa3jieiaM JUCIUILINHBL.
Pazgenbl (TeMbI) AUCIUTIIIMHBL, U3ydaeMbI€ B 5 cCeMeCTpe (ouHas hopma):

KosmuecTBo yacos
AynutopHas |BreaynuTtop-
Bcero pabora Has paboTta
J |13 |JIP CPC

Ne HaumenoBanue pasnenos (Tem)

1. |BBenenue B npeamer. OCHOBHBIE HAHOPA3MeEpP-

HbIE€ MaTepHUabl ¥ HAHOTEXHOJIOTUH. 6 2 2 2
2. |llomyueHne HaHOpPA3MEPHBIX MAaTEPUATIOB C pa3-

JIMYHBIMU QU3UYECKUMU CBOMCTBAMHU. 14 2 | 4 8
3. |TepMoanHaMuKa HAHOPA3MEPHBIX CUCTEM. 12 2 2 8
4. |CtpyKTypHbIE CBOIICTBAa HAHOPA3MEPHBIX MaTe-

pHAJIOB. 14 2 4 8
5 |Pusnueckue CBOMCTBA HAHOPA3MEPHBIX U HAHO-

CTPYKTYPUPOBAHHBIX MAaT€pPUAJIOB. 22 2 6 14
6 |Dusnueckue CBONCTBA YIIIEPOIHBIX HAHOMATeE-

pHAaoB. 32 4 |10 18

7 |BinusHHE POCTPAHCTBEHHOM pa3MEPHOCTH Ha-
HOCTPYKTYp Ha UX 3JIEKTPOHHBIE U (pU3nuecKue

CBOMCTRA. 22 2 6 14
8 |MonenupoBaHue U U3y4E€HHUE CTPYKTYPBI U

CBOMCTB HAHOYACTHI] 1 HAHOMATEPUAJIOB. 13.8 | 2 2 9,8

Hmozo no oucuunnune: 135,8 | 18 | 32 81,8

[Tpumeuanue: JI — nexuuu, [13 — npakruueckue 3anstust / ceMunapsl, JIP — naboparopHele 3aHsATHS,
CPC — camocrosTenbHas paboTa CTyIEHTa.



2.3 Coneprxkanue pa3iesioB (TeM) IMCUMILIHHBI:

2.3.1 3auATusd JeKIUOHHOI0 THIIA

Ne HaumenoBanue o TS e () ®dopma TEeKylero
paznena (TeMbl) KOHTPOJISI

1 |Benenue B npen- | Knaccuduxaius HaHoyacTull o ux pazmepam. Oc- I13
MeT. OCHOBHBIE  |HOBHBIE KJIACCHI HAHOPa3MEPHBIX cucTeM. TBepias
HAaHOPAa3MEPHEBIC |(haza, kpucTaUTHUECKOE W aMOp(HOE COCTOSHUS,

MAaTCPHAJIBI M HA~ |6 ohasaple M MHOTO(A3Hble HAHOMATEPUAIbI,

HOTCXHOJOTHM. | oy rapkr, TBepable pacTBOPHL. TBepaoQasHbie MaTe-
puaibl, KiIaccu(uKaluys: MaTepualbl ¢ dJIEKTpUYe-
CKUMU U MarHUTHBIMH (DYHKIUSMHU.

2 |llonyuyenue Ha- |Co3aHue HAHOCHUCTEM M HAHOOOBEKTOB MO IPHH- KB /II3

HOPa3MEPHBIX Ma- [IUIIaM «CBEPXY-BHU3» M «CHU3Y-BBepx». OCHOB-
TEPHAIIOB C Pa3-  |xple (hU3HUECKUE U XUMHUYECKHE METOJbl MOJyde-
JITIHBIME (bni’ﬂ' HHS HAHOPA3MEPHBIX MATEPHATIOB C Pa3IMYHBIMU
HCCKUMI CBOUCT™ | 4 3 prgeckMu CBOHCTBAMM.

BAMH.

3 |Tepmonunamuka |OcOOEHHOCTH TEPMOJIMHAMUYECKHX CBOWCTB HAHO-
HAaHOPA3MEpHBIX [pa3MEpHBIX CHUCTEM M HaHOCTPYKTYp. [loBepxHoct-

CHUCTEM. HOE HaTsDKEHUE, IOBEPXHOCTHAsS U KpaeBasi SHEPrHs

HaHOYAaCTULL.

N3menenue (a3oBbIX paBHOBECUH U TeMIIEpaTypbl
IJIaBJIEHUs B HaHOMaTepuanax. ®a3oBble Mepexoabl
B HaHOMaTepHaax.

4  |CtpykrypHbIE CrpykTypHbIe CBOICTBa U MOP(OIOrUsl HAHOMATE-
CBOWCTBA HAHO-  |puanoB. BiusHue TeMnepaTypsl Ha CTPYKTYpY Ha-
PasMEpHBIX MAaTC- \goyacTu. BiausHue pazmepa HaHOYACTHII HA MTapa-
pHraios. METpP KPHCTALINYECKON pemeTku. JleeKThl KpH-

CTAJUTMYECKOM peleTku HaHoMaTepuanoB. Toueu-
HbI€ U JIMHEHHbIE 1e()EeKTh B HaHOMAaTepHaax.
Bnusinue pasmepa 3epHa HaHOMaTepuaia Ha IPoy-
HOCTb, TBEPAOCTh U IMJIACTUYHOCTH KOHCOJIUIUPO-
BaHHOTO 00pa3siia.

S5 |DPusmnueckue DneKTpUyYecKrue CBONCTBAa HAHOMATEPUAJIOB. KB /II3
CBOWCTBA HAHO- |MarHuTHBIE CBOMCTBAa HaHoMarepuanoB. Ocoben-
PasMCPHBIX ¥ Ha- \goCTH TEIUIOBBIX CBOMCTB HaHomaTepuayioB. Oco-
HOCTPYKTYPUPO- | GeynocTH CTPYKTYPHO-MEXAaHMYECKMX CBOMCTB Ha-

BAHHBIX MATEPHAE- |,/ o\ o renasion,
JIOB.

6 |Dusuueckue Oymnnepensl U Qyiepubl, Ux ceoicrsa. Jlykopuu- KB /II3
CBOMCTBa yrjie-  |Hbl€ YIJepoJHble HaHOCTPYKTYpbl. HaHoamMmasbl u
POJIHBIX HAHOMA- |UX 3JIEKTPOHHBbIE U (PU3HUECKUE XapPaKTEPUCTUKH.

TEpHUAJIOB. [ToTenuman npuMeHeHus QyIepeHoOB, YIIIEpOIHbIX
HAHOJIYKOBHI] U1 HAHOAJIMA30B B AJIEKTPOHHKE.
VYrnepoHble HAHOTPYOKHU U UX (PU3HUECKUE Xapak-
TepucTUkH. [loTeHIMal NpUMEHEHUsl YIrJIepOJHBIX
HAaHOTPYOOK B JIEKTPOHHKE.
7  |Pusnueckue VYriepoaHble HAHOHUTH, HAHOKATYIIKHA, HAHOKOHY- KB /II3

CBOICTBA yTJIE-
POAHBIX HAHOMA-
TEpPHUAJIOB.

Cbl U HAHOKAIICYIIbI.
I'paden u ero mnomydenue. IlpocTpancTBeHHas
CTPYKTYypa U CBOMCTBA rpadeHa, ero 30HHas CTPyK-




Typa. Bunel Hanoctpyktyp rpadena. [Iposoaumo-
CTHBIE€ CBOMCTBAa HAHOCTPYKTYp rpadena. Ilorenuu-
aJl MpUMEHEeHUs Tpad)eHOBBIX HAHOCTPYKTYP B JJIEK-

TPOHUKE.
8  |BnusHHE mpo- 3D-, 2D, 1D- u OD-Tunsl HAHOCTPYKTYP. KB /II3
CTPaHCTBEHHON |BiusHME  reoMETpuYeckoro  pasmepa 1D-
pasMepHOCTH Ha- [HAHOCTPYKTYD Ha MX JICKTPOHHBIC M (H3HYCCKHE
HOCTDYKTYp Ha HX CBONCTBA. KBaHTOBbze HHUTH, HAHOIIPOBOJIOKU U Ha-
sextporspie u  |HOTPOBON, MX CBOHMCTBA. Jlucnokanuu B KBaHTO-
——— BBIX MpoBoJIoKax. Kpuruueckue pazmepbl KBAHTO-
. BBIX IIPOBOJIOK U KBAHTOBBIX TOYEK 10 OTHOLIECHUIO
CBOMCTEA. K (opMHUpOBaHUIO TucioKauuidl. KBaHTOBBIE TOUYKH
U UX DJIEKTPOHHBIE U (pu3nyeckue cpoiictBa. KBan-
TOBBIE PEIIETKH.
9 |MogenupoBanue |OCHOBHbBIE TEOPETUUECKNE METO bl U3YUECHUSI Ha- KB /II3

HOYaCTHUIl 1 HAHOCHUCTEM.

OcHoBHEIE OKCIICPUMCHTAJIBHBIC METOAbI UCCIICI0-
BaHHA CTPOCHHUA U CBOMCTB HAaHOPa3sMEPHLBIX CUC-
TEM.

Y U3y4YCHHE
CTPYKTYpPBI U
CBOIICTB HaHOYA-
CTHI] ¥ HaHOMa-
TEpHUAJIOB.

[Tpumeuanue: KB — oTBeTHI Ha KOHTPOJIbHBIE BOMPOCHI, 113 — BbINOJIHEHNE MPAKTUYECKUX 3a/laHUH.

2.3.2 3aHATHSA CEeMHMHAPCKOI0 THIIA.

Ne HaumenoBanue O TS e () dopma TeKylero
paznena (TeMbl) KOHTPOJISI
1. |BBenenue B npen-|Kiaccudukanus HaHOYACTHI] MO MX pa3Me- I13
meT. OCHOBHBIE pam. OCHOBHBIE KJIacChl HaHOPAa3MEPHBIX
HaHOPasMEPHBIC \cyctem. TBepmas (dasza, KpUCTALIUYECKOE U
MATCPHAJIBL M Ha~ \avopdHOE COCTOSHMS, OJHO(DA3ZHBIE U MHO-
HOTCXHOJOTHM. |1 hasHpie HAHOMATEPHAIBL, CIUIABBI, TBEP-
Ible pacTBOpbl. TBeprogasHble MaTepuasl,
KJIacCU(pUKanusi: MaTepuajbl C 3JIeKTpuye-
CKUMH M MarHUTHBIMH (D YHKIIHSIMH.
2. |llonyuenue Ha- |Co3gaHMe HAHOCHUCTEM UM HAHOOOBEKTOB IIO KB/II3/P /N
HOPAa3sMCPHBIX Ma- MpUHIMUIIAM  «CBEPXY-BHU3» W  «CHH3Y-
TEPHAIIOB C Ppa3-  |ggepx». OCHOBHbIE (U3NYECKUE U XUMUYE-
JIMHHBIMU ‘bnfﬂ' CKHE METOJBI TIOJIyYEHUs] HAHOPAa3MEPHBIX
HCCKUMHI CBOMCT™ \y /o repralloB ¢ paslMUHBIME  (PH3HYECKAME
BaMI. CBOWCTBAMHM.
3. |Tepmomunamuka |OCOOEHHOCTH TEPMOJMHAMHUYECKUX CBOMCTB KB/II3/P
HAaHOPA3MEPHBIX |HAHOPA3MEPHBIX CUCTEM M HAHOCTPYKTYD.
CHCTEM. [ToBepXHOCTHOE HATSKEHUE, TOBEPXHOCTHAS
U KpaeBasi JHepIrusi HAHOYACTULL.
N3menenue (a3oBbIX paBHOBECUH U TeMIle-
paTypbl IUIaBlieHUs B HaHOMaTepuanax. dDa-
30BbI€ MEPEX0Ibl B HAHOMAaTEepHaIax.
4. |CTtpykTypHBIE CrpykTypHbIe cBoiicTBa U MOopdosiorus Ha- 3/P/ 1
CBOWCTBA HAHO-  |HOMATEPUAJIOB. Binsnue Temmeparypsl Ha
PasMEPHBIX MaTe- |crpykTypy HaHOuYacTull. BiusHue pasmepa
pHAJIOB. HAHOYACTHI HA IIApaMeTP KPHCTAUTHYECKON
pemietku. [ledexTrl KpucTamindeckon pe-




LIETKHM HaHOMaTepuasoB. ToueyHble U JIU-
HelHble NedeKThl B HaHOMaTepuaiax. Bnus-
HUE pa3Mepa 3epHa HaHOMaTepuaia Ha
IIPOYHOCTb, TBEPIOCTH U MJIACTUYHOCTH KOH-
COJIMIMPOBAHHOTO OOpasIia.
duznyeckue DneKTpUyecKrue CBONCTBAa HAHOMATEPUAJIOB. KB/II3/ /P
CBOMCTBA HAHO-  |MarHMTHEIE CBOMCTBA HAHOMATEPUATIOB.
PasMEPHBIX M Ha- |()coOeHHOCTH TEIJIOBBIX CBOMCTB HAHOMATe-
HOCTPYKTYPUPO- |\ hpanoB. OcOGEHHOCTH CTPYKTYPHO-
BaHHBIX MATCPHA- |y /o X aAHHIECKIX CBOIICTB HAHOMATEPUATIOB.
JIOB.
dusnueckue Oymiepensl U Qymiepuasl, ux cBoucrBa.l KB/II3/]/P
CBOMCTBA yrie-  |JIyKOBHYHBIE YIJI€pOJIHbIE HAHOCTPYKTYPBHI.
ponHbIX HaHOMa- |HaHoanmasbl M UX 3JEKTPOHHBIE U (pusnue-
TEpHUAJIOB. ckue xapakrtepuctuku, IloTeHuman npume-
HeHUusl (PyJIepeHOB, YIIepOAHBIX HAHOIYKO-
BUII U HAHOAJIMA30B B 3JIEKTPOHHUKE.
VYrnepoaHple HAHOTPYOKH U MX (pU3UUECKHE
xapakTepucTuku. IloTeHnman npuMeHeHUs
YIJIEPOJHBIX HAHOTPYOOK B 3JIEKTPOHUKE.
duznueckue VYraepoaHble HAHOHWUTH, HAHOKATYIIKH, Ha- KB/II3/ /P
CBOMCTBA yrjie- |HOKOHYChI U HAHOKAIICYIIbI.
ponHbix HaHOMa- |['paden u ero momydenue. [IpoctpaHcTBeH-
TEpHUAJIOB. Hasi CTPYKTypa U cBoicTBa rpadeHa, ero
30HHAas CTPYKTypa. Buuapl HaHOCTPYKTYp
rpadena. [IpoBoguMoOCTHBIE CBOMCTBA HaHO-
CTpyKTyp rpadena. IloreHunan npumMeHeHUs
rpa)eHOBBIX HAHOCTPYKTYP B BJIEKTPOHUKE.
Bimstaue nipo- 3D-, 2D, 1D- u OD-Tunsl HAHOCTPYKTYP. KB/II3/ /P
cTpaHcTBeHHOM |BiwstHue reomerpuyeckoro pasmepa 1D-
pasMepHOCTH Ha- |HAHOCTPYKTYp Ha HX SICKTPOHHBIC U (H3H-
HOCTPYKTYp Ha HX YyecKHue CBOMCTBAa. KBaHTOBEIC HHTH, j—IaHO-
SIEKTpOHHbie i |NPOBOJIOKH M HAHOMPOBOJA, MX CBOHCTBA.
Jlucnokauu B KBAHTOBBIX IPOBOJIOKAX.
¢buznueckue
. Kputnueckue pa3Meppl KBAaHTOBBIX IPOBO-
CBOMCTEA. JIOK U KBAHTOBBIX TOYEK IO OTHOILIEHUIO K
¢dopmupoBanuio auciokauuil. KsaHTOBbIE
TOYKM W MX JJIEKTPOHHBbIE U (UINYECKUE
cBoricTBa. KBaHTOBBIE PEIIETKH.
MonenupoBanue |OCHOBHBIE TEOPETUUECKHE METO/IbI U3yUe- KB/II3/ /P
U U3y4YCHUE HHSI HAHOYACTUIl U HAHOCUCTEM.
CTPYKTYPBI U OcHOBHBIE SKCIIEPUMEHTAJIbHbIE METO/IbI HC-
CBOMHCTB HaHOua- |C/IEZI0BAHMS CTPOCHHS U CBOWCTB HAHOPAa3-
THIl 1 HaHoMa-  [MEPHPIX CHCTEM.
TEpHUAaJIOB.

[Ipumeuanue: KB — oTBeTbl Ha KOHTPOJIbHBIE BOIIPOCHI, [13 — BhINOIHEHHE MPAKTUUECKUX 3a/laHuM,
I — moxnan, P — pedepar.

2.3.3 JIaGopaTopHbI€e 3aHATHSL.

CornacHo yueOHOMY IJ1aHy JJabopaTopHbIe 3aHATHS 10 yueOHou mucuurumae b1.B.12 «®usuka Ha-
HOPa3MEPHBIX CUCTEM» HE IIPENYCMOTPEHEI.



2.3.4 [IpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOEKTOB).

CornacHO y4eOHOMY IJIaHY MO JAHHOMW JTUCIUILIMHE HE MPEAYCMOTPEHBI KypCOBBIE padOThI (IpOEK-
TBI).

2.4 IlepeyeHb y4eOHO-MeTOANYECKOT0 ODecledeHHs IJIsI CAMOCTOATE]bHOI padoThl 00yuaro-
M XCH M0 JMCHUILIAHE (MOTYJII0).

[lepeuenp yueOHO-METOIMYECKOTO 0OECTIEYEHUS AU CLUTIIMHbI

10 BBITIOJIHEHUIO CAMOCTOSITEIbHON pabOThI
[IpopaboTka yued- |[MeTonuyeckue yka3aHusl 10 U3YUYEHHUIO TEOPETUYECKOT0 MaTepualia, yIrBep-
1. |Horo TeopeTnue-  |KICHHbIE Kadeapol patnopU3nKU U HAHOTEXHOJIOTUH, TPoToKos Ne 7 oT
ckoro marepuasia  |20.03.2017.
bymenena 10.1. Kak npaBunsHO Hanucath pedepar, KypCOBYIO U IUIIIOM-
HYy10 paboThl: YueOHoe nmocobue i 0akanaBpoB [ DIEKTPOHHBIN pecypce]:
yue0. nmocobue — DnektpoH. nanH. — M.: [lamkos u K, 2016. — 140 c. — Pexxum

Ne Bux CPC

2. |pe (bepar noctyna: https://e.lanbook.com/book/93331.
Kysznenos U.H. PedepaTsl, KypcoBble U qUILIOMHBIE paOOThl. MeToauka noj-
TOTOBKHU U 0opMIIeHus [ DIEKTPOHHBIN pecypc]: yael. mocodue — IIeKTPOH.
naH. — M.: lamkoB u K, 2016. — 340 c. — Pexxum nocryna:
https://e.lanbook.com/book/93303.
[ToaroToBka Brinerkanuna A.O. JlenoBbie ¥ HaydHbBIE TPE3CHTAMH [ DIEKTPOHHBIN pe-
3. |MpeseHTaHH cypc]: yaeGHoe mocobue — InekTpoH. naH. — M., bepnun: Jlupexkr-Menua,
" |mo Teme 2016. — 115 c. — Pexxum noctyna: http://biblioclub.ru/index.
pedepata php?page=book view red&book id=446660.

Y4eOHO-MeToAMYEeCKrEe MaTepUaIbl ISl CAMOCTOSITEIbHOM paboThl 00YJarOMIMXCS U3 YKCiIa UHBAJIU-
JIOB | JIMII C OTPaHUYEHHBIMU BO3MOXKHOCTAMH 370poBbsi (OB3) mpenocrapmisitorcs B Gpopmax, aganTupo-
BAHHBIX K OTPaHUYEHUSAM UX 3710POBbsI U BOCHPUATUS HH(OPMALIUU:

JUjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOM GopMe yBEIIMYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyIIEHUSIMH ONIOPHO-JIBUTaTEILHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHbBIN TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Yy4aroIuXCsl.

3. O0pa3oBare/ibHbIE TEXHOJIOTUH

Jis dbopmupoBaHus MpodeccuoHaNbHBIX KOMIETEHIIMH B IPOLECCE OCBOCHUS AMCLMILIUHBI HC-
MOJIb3YETCSl TEXHOJIOTHS Mpo(eCCHOHATbHO-PA3BUBAIOLIET0 OOyUYeHUs, IpeaycMaTpUBaroIias HE TOJIbKO
nepeiauy TeOpeTHYECKOro MaTepuraia, HO U CTUMYJIUPOBAHUE U Pa3BUTHE MPOAYKTUBHBIX TO3HABATEIbHBIX
JNEUCTBUI CTYEHTOB (Ha OCHOBE IICHXOJIOTO-IEIaroruueckoi TEOPHH IMOATAHOTO (OPMUPOBAHUS YMCT-
BEHHBIX JIEUCTBUI). AKTUBU3ALMY U HHTEHCU(PUKALIMU [T03HABATEILHOTO MPOliecca ClIOCOOCTBYIOT UCIOJIb-
30BaHUE N€ArornYecKoi 3BPUCTUKU U MOJEIMPOBAHUE TIPOOIEMHBIX CUTYaIIH.

B npouecce npenoaaBaHus IMCHUIUIMHBI HCTIOIb3YIOTCS CIEAYIOIINE METOIbL:

— JIEKIINY;

— JIOMAIlIHHE 3a/1aHus;

— IpoOJIEeMHBIE 3a/1aHuUs;

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

— KOHTPOJIbHBIE OIIPOCHI;

— myOnuYHas 3amuTa Jab0paTOpHBIX padoT;

— KOHCYJIbTAIIUU MPETIOIaBaTENEH;



— CaMOCTOSITeNIbHAs paboTa CTYJEHTOB (M3yU4E€HHUE TEOPETHUYECKOTO MaTepHalia, MoAroToBKa K J1abo-
PaTOPHBIM 3aHSTUSIM, BBIIIOJIHEHHE JOMAIIHUX paboT, MOArOTOBKA K OIIPOCY U 3a4eTy).

B paMkax nmpakTHUeCKUX 3aHATHH MPUMEHSIOTCS METObl MPOEKTHOrO0 OOyueHUs, UCCIe10BaTEb-
CKHE€ METOJIbl, TPEHUHIOBbIE (POPMBI, METOJI KOHKPETHBIX cuTyaluil. B mpouecce camocrosiTenbHON nes-
TEIbHOCTHU CTYJAEHTHl OCBAaUBAIOT U aHAIU3UPYIOT MEPEAOBON HAyYHO-UCCIEI0BATENbCKUM OMIBIT, UCIIOJIb3YS
MMEIOIIYIOCS JINTEPATypy ¥ WH(GOPMAIIMOHHBIE TEXHOJIOTUH, 3HAKOMSTCS C OCHOBHBIMU HAayYHBIMH KypHa-
JIAMH TI0 BOIIPOCAM M3Yy4YeHHS (U3NKO-XUMHUECKUX CBOWCTB HAaHOCTPYKTYP PA3IUYHBIX THUIIOB, BBICTYHNAIOT
C JIOKJaJlaMy Nepe]l OJHOKYPCHUKaMU, HAKaIIMBalOT Oara)k 3HaHWM, MOJIE3HBIX JJIs BBIIOJIHEHUS BBITYCK-
HOM KBaJTM(pUKAUOHHON pabOTHI.

ConpoBoK/IeHHE CaMOCTOSITENIbHON pabOThl CTYJIEHTOB TAaK)X€ OPraHU30BaHO B cleAyrouux (op-
Max:

— HOApOOHOE N3yYEHNE HEKOTOPBIX Pa3/IeioB TUCLUIUIMHBI IOCPEICTBOM U3yUEHHS] pEKOMEHyeMOit
JOTIOJIHUTEIIbHOM JINTEPATYpHI;

— MOJIpoOHOE U3yYEeHUE HEKOTOPBIX Pa3JesioB JUCLUILIMHBI IOCPEACTBOM MOArOTOBKU COOOILIEHHUH,
[Ipe3eHTAallH, MyTeM HanucaHus pedepaTUBHBIX padoT;

— KOHCYJbTallMU JUIsl Pa3bsiCHEHUs MPOOJIEMHBIX MOMEHTOB IIPU CAMOCTOSITEIbHOM PAaCUIMPEHHOM
W3YYEHUHU Pa3fiesioB AUCLHUIIINHBL.

OcHoBHbIE 00pa3zoBaTenbHbIe TEXHOJIOTHHU, UCIOIb3YEMBIE B YU€OHOM IpOLEcCe:

— JIEKIIUM C TPOOJIEMHBIM H3JI0KEHHUEM;

— 00CYyXIeHHE CIOKHBIX BOIIPOCOB U MPo0dIieM;

— MPUMEHEHUE METO/Ia KOHKPETHBIX CUTYallUH.

WNutepakTuBHbIE 00pa30BaTeIbHbIE TEXHOIOTHUH, UCTIOJIb3YEMBIE B ayTUTOPHBIX 3aHATHSIX:

— TipoOJIeMHast JIEKIIHS;

— JIEKIMSI-TIpeCcC-KOH(DepeHIHs;

— CeMHHap-AUCKYCCHSI.

JUjis U1 ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3710POBbsI IPEAYCMOTPEHA OPTaHU3alMsI KOHCYIbTAIUi
C MCIOJIb30BAaHUEM 3JIEKTPOHHOM MOYTHI.

I/IHTepaKTI/IBHbIe 06pa30BaTeJ’lebIe TEXHOJIOI'UM

Ce- Bun zausarus Hcnoabn3yembie nuTepakTuBHbie | KoauvecTBo
MeCTp o0pa3oBaTesibHbIE TEXHOJIOTHH 4acoB
5 Jlexmsg Ne 1 IIpobsemHuas Jekuus. 2

OcHOBHBIE HaHOpa3MEpHBIE Mare-
pHAIIBI 1 HAHOTEXHOJIOTUH

Jleximsg Ne2 IIpobsemHuast Jekuus. 2
[Toyyenne HaHOpa3MEpHBIX Mare-
pHAJIOB C PA3TUYHBIMH (U3HUECKH-
MH CBOMCTBaMH

Jlexuus Ne 3 Jleknusi-npecc-KoH(pepeHuusi. 2
TepmonnHaMuKka  HaHOPA3MEPHBIX
CUCTEM.

Jlexmmst Ned Jlekuusi-npecc-KoHpepeHuusl. 2

CrpykTypHblE CBOWCTBA HaHOpa3-
MEPHBIX MaTepHAJIOB.

3anarue ceMuHapckoro tuna Ne 1 | CemuHap-IMcKyccusi Ha Temy: 2
«OCHOBHbBIE HaHOpa3MEpHbIE MaTe-
pHUaJIbl 1 HAHOTEXHOJIOT UM

3anarue ceMuHapckoro tuna Ne 2- | CeMuHap-IMCKycCUsi Ha  TeMmy: 4
3 «[lonyyeHue HaHOpa3MEpHBIX Marte-
pHAJIOB C PA3IUYHBIMU (PU3UUECKU-
Mmu cBoiictBamu. Co3aHue HaHOCH-
CTEM U HaHOOOBEKTOB IO IMPHUHIIU-
IaM  «CBEPXYy-BHMU3» M «CHU3Y-
BBEPX»

HUmoeo: 14




4.
MU,

OneHouHble CpeacTBa Vil TEKYLIEr0o KOHTPOJA YCIIEBAECEMOCTH H HpOMe)KyTO‘{HOﬁ aTrecra-

OneHOYHBIMH CPEICTBAMU JUISl TEKYLIETO KOHTPOJISL YCIIEBAEMOCTH SIBJISIOTCS: MPpOoOIeMHast JIeKIus,
nexkuus-6ecena, JEKIUSA-Npecc-KOHPEPEHLUs, CEMUHAP-TUCKYCCHs, OTBEThI HA KOHTPOJIbHBIE BOIIPOCHI, BbI-
MIOJIHEHUE PAKTHUYECKUX 3aJaHUH.

4.1 D oHJ O1LIEHOYHBIX CPEaCTB AJIf MPOBEACHUSA TEKYHIECro KOHTPOJI.

4.1.1 Tembl pedpepaToB U 10KJIAT0B

B mporiecce moarotoBku noki1aa0B U pedeparoB hopMupyroTcs U oneHuBaroTcs Tpedyembie @I'OC
u OOII nns Hanpasnenust 11.03.04 DnexkTpoHUKa U HAaHOANEKTPOHUKA rpoduiisi «HaHoTexHomOrMu B 37eK-

TPOHHKE»

kommerennmu — [1K-1, TTK-2.

Huxe npuBoasitcst mpumepsl 10K1a10B U pedepatos it padoyeil mporpaMmsl.
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27.

. HaHouacTuisl B MUKpO- U HAHOAJIEKTPOHUKE

. Hanouactunpst B CBU-TexHuke.

. XUMUYECKHE METO bl MOJYyYEHHS] HAHOYACTHLI.

. @u3nyecKkue MeTOoIbl MOJIy4YEeHUS! HAHOYACTHII.

. DIIEKTPOHHbIE CBOWCTBA (yJIEPEHOB.

. CnekTpoduznueckue cBoiicTBa QpyiepeHoB.

. @ymepuTsl U QyUIEPUABL.

. [Ipumenenue QyniaepeHoB B AIEKTPOHHBIX YCTPOHCTBAX.
. DIIEKTPOHHbIE CBOWCTBA YIJIEPOIHBIX HAHOTPYOOK.

. DMHCCHOHHBIE CBOMCTBA YIiIepOAHBIX HAHOTPYOOK.

. U30orHyTHI€ U pa3BETBICHHBIE YIIIEPOIHBIE HAHOTPYOKHU.

. [Ipumenenue yriepoaHbIX HAHOTPYOOK B AIEKTPOHHBIX YCTPOICTBAX.

. HoBbie MeTop! ostydaenue rpadeHa.

. HoBrie MeToap Moaudukamnmu rpadeHa.

. DIIEKTPOHHBIE U (PrU3HUECKHUE CBOMCTBA OKCUa rpadeHa.

. DIIEKTpOHHBIE CBOWCTBA rpadeHa.

. OcHOBHBIE (pr3MYECKUEe CBOKCTBA rpadeHa.

. I'padeHOBBIC HAHOHUTH

. OcTpoBHBIE HAHOCTPYKTYpPHI rpadeHa.

. [Ipumenenue rpadeHa B 2JIEKTPOHUKE.

. HanocTpyKTypbl cHiiMiieHa U TepMaHeHa.

. Heopranuueckue ananoru rpadena.

. CBOIicTBa KOMITAaKTHBIX HAHOKPUCTANIMYECKIX MaTepHasoB.

. DIIEKTPOHHbIE CBOWCTBA KBAHTOBBIX TOUYEK MOJYIIPOBOJHUKOBBIX MaTepUaOB.

. DIIEKTPOHHbIE CBOWCTBA HAHOHUTEHN MOJIYIPOBOJHUKOBBIX MATEPHAIIOB.

. DIIEKTPOHHbIE CBOWCTBA HAHOYCOB (HAHOBUCKEPOB) MOJIYIPOBOJHUKOBBIX MaTEpUAIIOB.
Crniektpodusnyeckre XapaKTepUCTHUKU KBAHTOBBIX TOUEK U HAHOHUTEH MOITYIPOBOAHUKOBBIX

MaTepHaoB.

28.
29.
30.

31

32.
33.
34.

HanoHuTH 1 HaHONIPOBO/1a HA OCHOBE METAJIOB.

CrpoeHnue 1 cBONCTBa HAHOBOJIOKOH.

HaHonineHKH METaINIOB M MX CBOMCTBA.

. Haromnenku moaynpoBOAHUKOBBIX MaTepUaOB M MX CBOMCTBA.

MeTo1p1 KOMITBIOTEPHOTO MOJICTUPOBAHUS CTPYKTYPHO-MEXaHMYECKUX CBONCTB HAHOYACTHII.
MeTo1p1 KOMITBIOTEPHOTO MOJICTUPOBAHUS 3JIEKTPOHHBIX CBOWCTB HAHOYACTHII.
KommprorepHoe MoienpoBanre HAHOPaA3MEPHBIX AIEMEHTOB KBAHTOBOW JIEKTPOHUKH.

llepeuens yacmeii komnemenyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM:

[IK-1: 3HaTh OCHOBHBIC B3aUMOCBS3H MEXKIY (HU3UYECKUMHU CBOMCTBAMH HAHOCTPYKTYP U HAHOCT-
PYKTYPUPOBAHHBIX MAaTE€pUAIOB MPUMEHSIEMBIX B YCTPOMCTBAX AIEKTPOHUKU M HAHOXJEKTPOHHMKU pPa3Iny-
HOTO (DYHKIIMOHAJILHOTO HA3HAYCHMS; YMETh OMHUCHIBATh B3aMMOCBS3M MEXKIY (PU3NYECKUMH CBOMCTBAMU



HAaHOCTPYKTYpP MPUMEHSEMbIX B COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOWCTB; J€JIaTh MPOTHO3bI CO3JaHUs Mep-
CHEKTUBHBIX JIEKTPOHHBIX YCTPOICTB HA OCHOBE HAHOUYACTHI] PA3JIMYHBIX THUIIOB.

[1K-2: 3HaTh OCHOBHBIE 3aKOHOMEPHOCTU B (PM3MUYECKUX CBOWCTBAX HAHOCTPYKTYP U HAHOCTPYKTY-
PUPOBAaHHBIX MaTEPHAJIOB IPUMEHSIEMbIX B COBPEMEHHBIX AJIEKTPOHHBIX YCTPONCTB; BJIaJIeTh HABBIKAMU II0O-
MCKa U aHaJIM3a JaHHBIX 3KCIIEPUMEHTOB 10 U3y4eHUsl (PU3MUECKUX CBOMCTB HAHOYACTHI] PA3JIMYHbBIX THUIIOB.

Kpumepuu oyenxu doxnaoa:

OTMeTKa «3a4T€HO» BBICTABIISIETCS CTYACHTY, €CIU JIOKJIaJ COOTBETCTBYET MPEABSABISAEMBIM K HEMY
TpeOOBaHUAM 10 00BbEMY U CTPYKTYPE U BbICKA3aHO COOCTBEHHOE CYXJACHUE 10 pacCMaTpUBAEMOil TeMe.

OTMeTKa «HE 3a4TEHO» BBICTABJISETCS CTYACHTY, €CIIU B JOKJIAJE OTCYTCTBYET COOTBETCTBUE MEXLY
3aJlaHHOM TeMoll pedepaTuBHOIN padOTHl U M3YYEHHBIMH HAyYHBIMH MCTOYHHKAMH, UCTOYHUK IUIOXO MpO-
aHAJIM3UPOBAH, COOCTBEHHBIX CYKJEHHM 10 JOKJIAAY CTYACHT HE UMEET.

Kpumepuu oyenxu peghepama:

- OLIEHKA «OTJINYHO» BBICTABJISIETCS CTYJEHTY, €clid pedepaT COOTBETCTBYET MPEABSABISAEMbIM K He-
MYy TpeOOBaHUAM IO 00BEMY, CTPYKTYpE, 0(hDOpMIICHHIO U MPU HaMMCaHUU pedepara CTyJeHTOM ObLIa TITy-
OO0KO M3y4€Ha Hay4dHas JIUTepaTypa, OTPaKEHbI CYILIECTBYIOIINE B HAyKe TOYKU 3PEHHUS U BbICKa3aHO cOOCT-
BEHHOE CYXKJIEHUE 110 paccMaTpuBaeMoil TeMe.

- OLIEHKA «XOPOUIO» BBICTABIISETCS CTYJEHTY, €ClIU pedepaT COOTBETCTBYET NMPEAbSIBIIEMbIM K HEMY
TpeOOBaHUSAM 10 00BEMY, CTPYKTYpPE, OPOPMIICHHUIO U TIPU HAMMMCAHUU pedepara UM Oblia N3yueHa HaydHas
JUTEepaTypa, OTPaKE€Hbl CYLIECTBYIOIIME B HayKe TOYKU 3PEHMsI, HO HE BbICKa3aHO COOCTBEHHOE CYXKJIEHUE
[0 paccMaTpUBaeMOll TeMe, UMEIOTCSl He3HauuTelIbHbIE MPOOEbl B M3JI0KEHUU HAYYHOIO MaTepuaia Io
TEME.

- OLICHKA «yJIOBJIETBOPUTEIILHOY» BBICTABIIAETCS CTYAEHTY, €CJIM IIPU HAMCaHUM pedepaTa BOIPOCHI
TEMBbI PaCKpBIThl HEIOCTATOUHO TOJIHO, UMEIOTCS HEJOCTATKU B 0(hopMIIeHUH pedepaTuBHOM pabOTHI.

- OIICHKA «HEYJOBIETBOPUTEIHHO» BBICTABIISIETCS CTY/IEHTY, €CIIU B pedepare MPUCYTCTBYET IUIaru-
aT, CTYJIEHT HE MPOSIBUJI CAMOCTOSATEIBHOCTH MPU BBINOJIHEHUN HAydHOW paOOThI, 3aMMCTBOBAJl MaTepuall,
OTCYTCTBYET COOTBETCTBHE MEXKIY TEMOH pedepaTuBHOI pabOThI U M3YYEHHBIMU HAyYHBIMU UCTOYHUKAMU;
paboTa BBINIOJIHEHA ¢ IPYObIMHU HapyILICHUSIMU TpeOOBaHUM K o0(opMIIEHUIO, IIpU 3auTe pedepara CTyneH-
TOM IPOJAEMOHCTPUPOBAHO OTCYTCTBUE 3HAHUN HEOOXOIUMOTro MaTepuaa 1o Teme.

4.1.2 Ilpumepnl NpaKTHYECKHUX 3aJaHUI

1. [IpennoxkuTe HU3KOCTOMMOCTHYIO METOIMKY MOJYYEHHS] U XapaKTepHU3alu CIEeKTPOPU3NIECKUX
CBOMCTB HAHOTIOPOILIKOB ZnS.

2. Ilpemyiokute HU3KOCTOMMOCTHYIO METOJUKY IIOJIyYEHUS M XapaKTepHU3alUU HIIEKTPOHHBIX
cBoiicTB HaHoIUIEHOK CuO.

3. [Ipennoxxure METOAUKY M3YYEHHS] METOJOM CHEKTPO(OTOMETPUH 3JIEKTPOHHBIX CBOMCTB HAHOII-
neHok CuO.

4. Tlpeanoxxure METOIUKY U3ydeHHs] 00pa3oBaHMs HaHOIUIEHOK NiO Ha KepaMUYeCKOH MOJI0XKKE.

5. llpemioxure meroauky usydeHus: merogom DIIP/OMP obOpazoBanus HaHomieHoOK SnO, Ha Kepa-
MHYECKOU MOJIOKKE.

llepeuens yacmeii komnemenyuil, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM:

[IK-1: yMmeTp ommuChIBaTh B3aWMOCBSI3U MEXIYy (U3UYECKUMU CBONCTBAMH HAHOCTPYKTYpP MpHUMeE-
HSIEMBIX B COBPEMEHHBIX 3JIEKTPOHHBIX YCTPONCTB; J1e1aTh MPOrHO3bl CO3/IaHUs MEPCHEKTUBHBIX AIEKTPOH-
HBIX YCTPOWCTB HAa OCHOBE HAHOYACTHI] Pa3IMUHBIX TUIIOB; BJa/IeTh HABbIKAMU MOKCKA U aHAJIM3a JUTepa-
TYPHBIX HCTOYHUKOB MO pa3paboTKe yCTPOMCTB 3JIEKTPOHUKH M HAHOAIEKTPOHUKU PA3IUYHOrO (hyHKIHO-
HaJIbHOI'O Ha3HAYEHUSI HA OCHOBE HAaHOYACTUI[ PA3IMUHbIX THUIIOB.

[1K-2: 3HaTh OCHOBHBIC 3aKOHOMEPHOCTH B (PM3MUECKHX CBOMCTBAX HAHOCTPYKTYP U HAHOCTPYKTY-
PUPOBAaHHBIX MaTEpUaIOB NMPUMEHSAEMBIX B COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOICTB; YMETh ONUCHIBATH OC-
HOBHBIE 3aKOHOMEPHOCTH B (U3NYECKUX CBOMCTBAX HAHOCTPYKTYP U HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAJIOB
MIPUMEHSIEMbIX B COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB; BHIOMpPATh METOIUKU MCCIEIOBAHUMN DJIEKTPOH-
HBIX YCTPOWCTB HAa OCHOBE HAaHOYACTHI] Pa3IMYHBIX TUIIOB; BJa/JE€Th HABbIKAMU IOHMCKA U aHAIM3a JaHHBIX
HKCIEPUMEHTOB 110 U3Y4YEHUS (PU3NUECKUX CBOMCTB HAHOYACTHI] Pa3JIMYHbIX TUIIOB.

Kpumepuu oyenxu:

- OIICHKA «OTJHYHO»: CTYJIEHT CBOOO/IHO OTBEYAET Ha JIaHHBIE BBIIIE BONPOCH], AKTUBHO Y4aCTBYET
B JINCKYCCUHM U B pabOTe€ HAYYHOI'O KOJUIEKTHBA, p€4Yb OTJIMYAETCS I'PAMOTHOCTHIO, UCIOJIb30BAHUEM IIPO-



(1)CCCI/IOHaHBHO-OpHCHTHpOBaHHOﬁ TECPMHHOJIOTUH,; JOMMYCTHUMbI 3aMUHKH W HCIIPOAOJLKUTCIIBHBIC OCTaHOB-
KH;

- OIICHKA «XOpPOoILIOo»: CTYACHT OTBCYACT HAa JAaHHBLIC BBIIIC BOIIPOCHI, YHaCTBYET B INUCKYCCHHU U B pa-
00Te HAYYHOTO KOJUICKTHBA, PEYb OTIMYAETCS TIPAMOTHOCTBIO, HCIOJB30BaHUEM IPO(ECCHOHATBHO-
OPUEHTUPOBAHHOM TEPMUHOJIOTUU; HO IPUCYTCTBYIOT HEIPOIOJDKUTENIbHBIE OCTAHOBKH U HErpyOble OImIuo-
KH;

- OIICHKA «Y/0BJETBOPHUTEIbHO»: CTY/ICHT HE JIaeT IMOJHOIICHHOTO CBSI3HOTO OTBETa HAa BOIIPOC, HO
KOMMYHHKaTHBHBII;’I 3aMBICCII TPOCMATPUBACTCA U B LCJIOM COACPIKAHNUEC MOKHO CHUTATh BEPHBIM, Y CTYJACH-
Ta MPUCYTCTBYIOT HEKOTOPBIC TPYIHOCTH B YJ4acTHH B Oecelie W paboTe B HAYYHOM KOJUICKTHUBE, OOJIBIIIOE
KOJIMYECTBO OILIMOOK B ONIpCACIICHUN pa60qnx HOHHTHfI; CTYACHT HC BJIAZICCT B I[OCTaTOLIHOI\/'I CTCIICHU Ha-
BBIKOM (PHIIOJIOTHYECKOTO aHAIN3a TEKCTOB POMAaHTU3MA U PEAIN3Ma;

- OIICHKA «HEeY/I0BJIeTBOPUTEIbHO». CTYJICHT HE €T CBSA3HOTO OTBETA HAa BOIPOC HIJIM BHICKA3bIBa-
HUS TOBEPXHOCTHBI U HESACHBI, Y CTY/IEHTa TPYAHOCTH B Y4acTuu B Oecesie M paboTe B HAyYHOM KOJIJIEKTHUBE,
00JIbII0E KOJIMYECTBO OLINOOK B OMPENIEICHUH pab0UUX MOHATHH.

4.1.3 KoHTpoJibHbIe BONPOCHI 110 y4eOHOM mporpaMmme

Paznea 1.

. Kak knmaccuduiupyrorcst HaHOYaCTHII 110 pazmepam?

. Kakue ocHOBHBIE K1acChl HAHOPa3MEPHBIX CUCTEM MU3BECTHBI?

. B uem oTimnune KpUCTaIUIMYECKOTO M aMOP(PHOTO COCTOSAHUS HAHOYACTHIL?
. B uem otimnuue ogHOpa3HBIX 1 MHOTO(]Aa3HBIX HAHOMATEPUAJIOB?

. KaxoBbl cienuguueckne cBONCTBa HAHOCTPYKTYPUPOBAHHBIX CIIJIABOB?

. KakoBbl cieniuguueckue 31eKTpuyecKue CBoicTBa HAaHOMaTepUanoB?

. KakoBbl cienuguueckre MarHUTHbIE CBOMCTBA HAHOMATEPHAJIOB?

NN N kW =

Paspnean 2.

1. B uem 3aKkit04eHbl OTIMYUS B [IOAX0/1aX CO3aHUE HAHOCUCTEM M0 MPHUHILIMIIAM «CBEPXY-BHU3» U
«CHH3Y-BBEpPX»?

2. KakoBbl OCHOBHBIE METO/IbI CO3/IaHUSI HAHOCHUCTEM 110 IPUHIIUITY «CBEPXY-BHU3»?

3. KakoBbl OCHOBHBIE METO/IbI CO3/ITaHUSI HAHOCUCTEM I10 MPUHLUITY «CHU3Y-BBEPX»?

4. Kakue OCHOBHbBIE PacTBOPHbIE XMMHUYECKHE METOJbl MPUTOJHBI JIJSl CO3/1aHUS HAHOCHCTEM IIO
MPUHIIUITY «CBEPXY-BHU3»?

5. Kakue oCHOBHbBIE PACTBOPHBIE XMUMHMYECKHUE METOJbl IMPUTOJHBI JUISl CO3/IaHUS HAHOCHCTEM IIO
MPUHIIUITY «CHU3Y-BBEPX»?

6. Kakue ocHOBHblE (U3WYECKHUE METOJbl MPUTOJHBI JJIS CO3JAAHUS HAHOCUCTEM IO HPUHLIUIY
«CBEPXYy-BHU3»?

7. Kakue ocHOBHbIE (PM3NYECKUE METO/Ibl IPUTOIHBI JUISl CO3/IaHUSI HAHOCUCTEM I10 IPUHLIUIY «CHH-
3y-BBEPX»?

llepeuens yacmeii komnemenyuii, NPOBEPAEMbIX OYEHOUHBIM CPEOCHBOM:

[IK-1: yMmeTp ommMChIBaTh B3aWMOCBSI3U MEXIYy (U3UYECKUMH CBONCTBAMH HAHOCTPYKTYpP MpHUMeE-
HSIEMBIX B COBPEMEHHBIX 3JICKTPOHHBIX YCTPOMCTB; JIeaTh MPOrHO3bI CO3/IaHUS NEPCHIEKTUBHBIX AIEKTPOH-
HBIX YCTPOWCTB HAa OCHOBE HAHOYACTHI] Pa3IMUHBIX TUIIOB; BJIa/I€Th HABbIKAMU MOWCKA U aHAJINW3A JHUTEpa-
TYPHBIX HUCTOYHUKOB MO pa3pabOTKe yCTPOMCTB 3JEKTPOHUKH M HAHOAIEKTPOHUKU PA3IUYHOrO (hyHKIHO-
HaJIbHOI'O Ha3HAYEHUSI HA OCHOBE HAaHOYACTUI] PA3IMUHbIX THUIIOB.

[1K-2: 3HaTh OCHOBHBIC 3aKOHOMEPHOCTH B (PM3MUYECKUX CBOMCTBAX HAHOCTPYKTYP U HAHOCTPYKTY-
PUPOBAaHHBIX MaTEpUaIOB NMPUMEHSAEMBIX B COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOICTB; YMETh ONUCHIBATh OC-
HOBHBIE 3aKOHOMEPHOCTH B (U3NYECKUX CBOMCTBAX HAHOCTPYKTYP U HAHOCTPYKTYPUPOBAHHBIX MAaTEPHUAJIOB
MIPUMEHSIEMbIX B COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOMCTB; BHIOMpPATh METOIUKU MCCIEIOBAHUMN DJIEKTPOH-
HBIX YCTPOWCTB Ha OCHOBE HAHOYACTHI] Pa3JIMYHbIX THIIOB.

Kpumepuu oyenxu:

OneHka «3a4TeH0» CTaBUTCS, €CIIU IPOJEMOHCTPUPOBAH JIOCTATOUHBIN YpPOBEHb APYIUPOBAHHOCTH
CTYIEHTA, BBIBOJIbI M HAOJIIOJIEHUSI CAaMOCTOSITENIbHBI, COOIOZEHA KYJIbTYpa YCTHOIO U MMCbMEHHOTO HU3J10-
KEHUS MaTepuaa U B 1[eJIOM MPOAEMOHCTPUPOBAHbBI 3HaHUS U YMEHUSI HEOOXO0JUMBIX KOMIIETEHIUH.

OrneHka «He 3a4TeH0» CTaBUTCS, €CJIM CTYJIEHT HE MOXKET JIaTh MpaBUIbHbIE 0TBETHI Ha 80% BoIpO-
COB WJIM HE COOJIIOJIEHBI XOTs OBl 2 U3 OCTaBIIUXCS TPEOOBAHUIA.



4.2 @D oHJ O1LIEHOYHBIX CpPpeaCTB AJisl IPOBEACHUSA HpOMe)KyTO‘{HOﬁ aTrrecranmmu.

4.2.1 Bonpochl, BBIHOCMMbIE HA 3K3aMeH MO0 JUCHUILINHe «DU3MKa HAHOPa3MEPHBIX CHCTEM»
AJISl HANpPaBJIeHUs1 MOATOTOBKH JJ HanpasJeHusi noAroropku 11.03.04 JDiekTpoHNKa M HAHO3JIeK-
TpoHHKA npoduiasa «HaHOTEXHOJI0IUH B 3JIEKTPOHHUKEY.

4.2.1 Bonpocsl AJisi MOATOTOBKH K 3a4€Ty H IK3aMeHY

1. Knaccudukanus HaHouacTul no ux pazmepam. OCHOBHBIE KJIACChl HAHOPA3MEPHBIX CUCTEM.

2. Kpucrannumueckoe u amoppHoe cocTosHUA, 0JHO(Pa3HbIe U MHOTO(a3Hble HAHOMATEPHUAJIBI.

3. Co31aHne HAaHOCHCTEM M HAaHOOOBEKTOB 10 IPUHILIMIIAM «CBEPXY-BHH3» M «CHU3Y-BBEPX).
OcHOBHBIE (1)I/ISI/ILI€CKI/I€ U XUMHUYCCKUEC MCTOABI ITOJIYUYCHHA HAHOPASMEPHBIX MAaTCPUAJIOB.

4. OcHoBHbIE cBOMCTBAa HaHOMaTepHaioB. CBONCTBA M30JIMPOBAHHBIX HAaHOYACTULl U KOMIIAKT-
HBIX HAHOKPHUCTAINIMYCCKHUX MAaTCPUAJIOB.

5. Oco0eHHOCTH TePMOJMHAMHYECKUX CBOMCTB HAHOPA3MEPHBIX CUCTEM M HAHOCTPYKTYp. Ilo-

BEPXHOCTHOE HATSDKEHUE, TIOBEPXHOCTHAsI U KpaeBasi sHeprus HaHouyacTull. V3meHeHue ¢(a30BbIX paBHOBe-
CHil M TeMIlepaTyphl IJIaBJIeHUs B HaHOMaTepuaiax. @a3oBbie Nepexo/pl B HAHOMaTepUaax.

6. 3aBUCUMOCTD TEPHO/Ia KPUCTATUTMUECKON PEHIEeTKA OT pa3Mepa HaHOYaCTHUIl MaTepuaia. [le-
(eKThl KpUCTAIUIMYECKON pelIeTK HaHoMaTepuanoB. ToueuHsle nedekTsl B HaHOUacTulax. JIuneitnsle ne-
(bexThl B HaHOMaTepuasiax.

7. Bimsiane pasmepa 3epHa HaHOMAaTepuasga Ha IPOYHOCTh, TBEPAOCTh U IUIACTUYHOCTh KOHCO-
JUAUPOBAHHOTO 0Opas1a.

8. DNEeKTPUYECKUE CBOMICTBA HAHOMATEPHAIIOB.

9. Oco0eHHOCTH TEIUIOBBIX CBOMCTB HAHOMATEPUAJIOB.

10. @eppoMarHuTHbIE CBOMCTBA HAHOMATEPHUAJIOB.

11. Bnusinue npocTpaHCTBEHHOM pa3MEepHOCTH HAaHOCTPYKTYP Ha UX 3JIEKTPOHHBIE U (PU3HMUECKUE
cBoiictBa. 3D-, 2D, 1D- u OD-Tunsl HAHOCTPYKTYP.

12. Bnusinue reomerpuueckoro pasmepa 1D-HaHOCTPYKTYp Ha MX 3JEKTPOHHbIE U (hU3HUECKUE
cBoiicTBa. KBaHTOBBIE HUTH, HAHOIIPOBOJIOKH M HAHOIIPOBOJ1A, UX CBOMCTBA.

13. Jlucnokanuy B KBAaHTOBBIX IPOBOJIOKaX. KpuTrmyeckne pa3Mmepbl KBaHTOBBIX IPOBOJIOK H
KBAaHTOBBIX TOYEK MO OTHOIICHHUIO K (JOPMUPOBAHUIO TUCTOKAIUH.

14. KBaHTOBbIE TOUKHM U UX 3JIEKTPOHHBIE U (PU3NYECKHE CBOMCTBA.

15. OOpa3oBaHue 1 poCT 3apo/IblllIel METAITNYECKUX HAHOCTPYKTYP.

16.  CnoHTaHHOE YyHOpsAI0UYEHHUE NOIYIPOBOJHUKOBBIX HAHOCTPYKTYpP (CaMOOpraHU3aIus).

17. ToHKHE HAHOCTPYKTYPUPOBAHHBIE IUICHKH, UX JIEKTPOHHBIE U ONITUYECKUE CBOMCTBA.

18.  CBoiicTBa METAIUIMYECKUX U TUIIEKTPUUECKUX HAHOPA3MEPHBIX IJICHOK.

19. Oynnepensl U UX puznueckue xapakrepucTuku. Oymiepuasl U QyIEPUTHL.

20.  VYraepoaHble HaHOTPYOKH, MX (PU3HUECKHE CBOWCTBA. DJEKTPOHHAs CTPYKTYpa, dJIEKTPOH-
HBIM CIIEKTp, MPOBOJUMOCTD YIJIEPOAHBIX HAHOTPYOOK. JleeKThl yriepoaAHbIX HAHOTPYOOK.

21.  IlomynpoBOJHUKOBbIE M METAIJIMYECKHE YIJIEpOIHbIE HAaHOTPYOKH, ME30CTPYKTYpPhl Ha UX
OCHOBE.

22. I'paden u ero 3ouHas cTpykrypa. [lonyduenne u Mmomudukaims. DIeKTpUuuecKast U TEIUIOBas
poBoAUMOCTh rpadeHa. [lorenuan npuMeHeHusl B 3J€KTPOHUKE.

23.  Hanoanma3sbl 4 UX 3J€KTPOHHBIE U (PU3HUECKHE XaPAKTEPUCTUKH.

24. HaHoHHTH 1TOTyIIPOBOTHMKOBBIX MaT€pUaIOB, CBOMCTBA U XapAKTEPUCTHUKHU.

25. Maruutabie HaHOHUTH (1D cucrtemsl). MeTonpl nonydyeHus HaHOHUTEH. MHUKpOMarHuTHas
CTPYKTypa HaHOHUTEN. BO3MOXKHBIE IPUMEHEHMUS.

26. MoenupoBaHue CTPYKTYpPbl U CBOMCTB HAHOYACTHUI U HAHOMATEPHUAJIOB.

27.  Mertoapl UCCIEIOBAHNS CTPOCHHSI HAHOPA3MEPHBIX CHCTEM: ITPOCBEYMBAOIIAS HJIEKTPOHHAs

MUKPOCKOTIHSI, CKAHUPYIOIIAsl JIEKTPOHHAs! MUKPOCKOIHUS, CKAaHUPYIOIIasi 30H/10Basi MUKPOCKOIIHSI, CKaHH-
YOI aTOMHO-CHUIIOBON MUKPOCKOIL.

28.  Meroapl uccie10BaHusl CTPOEHUSI HAHOPA3MEPHBIX CUCTEM: PEHTI€HOBCKHE TU(DPAKIIMOHHbBIE
METO/Ibl HUCCIENOBaHMs, AUQPPAKLIUS HEHTPOHOB, PEHTIeHO(IYOpecleHTHasl CHEKTPOCKOIHUs, (POTO3JIeK-
TPOHHAs CIIEKTPOCKOTIHS.

Ilepeuenv yacmeii KomnemeHnyuil, NPOGEPIEMbIX OYEHOUHBIM CPEOCNBOM:



[IK-1: 3HaTh OCHOBHBIC B3aUMOCBS3H MEXKIY (DU3UYECKUMHU CBOWCTBAMH HAHOCTPYKTYP U HAHOCT-
PYKTYPUPOBAHHBIX MAaTE€pUATIOB MPUMEHSIEMBIX B YCTPOMCTBAX AJIEKTPOHUKUA M HAHODJIEKTPOHUKH Pa3Iny-
HOTO (DYHKIIMOHAJIBHOTO HA3HAYCHMS; YMETh ONHUCHIBATh B3aMMOCBS3H MEXKIY (PHU3NYECKMMH CBOMCTBAMU
HAHOCTPYKTYp NMPUMEHSAEMBIX B COBPEMEHHBIX 3JICKTPOHHBIX YCTPOMCTB; Je€NaTh IMPOTHO3bI CO3AaHUA MEp-
CIIEKTUBHBIX 3JIEKTPOHHBIX YCTPOMCTB HA OCHOBE HAHOYACTUIL PA3JIMYHBIX THUIIOB; BIaJETh HABBIKAMU MTOUC-
Ka M aHAJIN3a JIUTEPATYPHBIX HCTOYHUKOB IO pa3paboTKe YCTPOMCTB AIEKTPOHUKH U HAHOAJICKTPOHHUKH Pa3-
JTUYHOTO (PYHKIIMOHAJIHLHOTO HA3HAUYCHUSI HA OCHOBE HAHOYACTHI] PA3JIMYHBIX THUIIOB.

[1K-2: 3HaTh OCHOBHBIC 3aKOHOMEPHOCTH B (DM3MUECKUX CBOMCTBAX HAHOCTPYKTYP U HAHOCTPYKTY-
PUPOBAHHBIX MATEPUATIOB MPUMEHSAEMbBIX B COBPEMEHHBIX AJIEKTPOHHBIX YCTPOMCTB; YMETh OMUCHIBATH OC-
HOBHBIE 3aKOHOMEPHOCTH B (DU3NYECKUX CBOMCTBAX HAHOCTPYKTYP M HAHOCTPYKTYPHUPOBAHHBIX MaTEPUATIOB
MIPUMEHSIEMBIX B COBPEMEHHBIX 3JIEKTPOHHBIX YCTPOWCTB; BHIOMPATh METOJUKHU HCCIICIOBAHUN AJIEKTPOH-
HBIX YCTPOWCTB HAa OCHOBE HAHOYACTHI PA3JIMYHBIX TUIIOB; BIAJECTh HaBbIKAMM MOWCKA W aHalW3a JINTEpa-
TYPHBIX UCTOYHUKOB IO Ppa3pabOTKE YCTPOMCTB AIEKTPOHUKUA U HAHODJIEKTPOHUKU PA3IIMYHOTO (PYHKITHO-
HAJIBHOTO Ha3HAYEHUSI HA OCHOBE HAHOYACTHI] PA3IMYHBIX TUIIOB.

Oo0pa3en 3K3aMeHALIMOHHOT0 OnJieTa

®enepalibHOE rOCYIApCTBEHHOE OI0JKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«Ky0aHcKuil rocy1apcTBeHHbIN YHHBEPCUTET»
(®I'bOY BO «KyoI'Y»)
Kadenpa pagnodusnku n nanorexuosnorui 11.03.04 DnexTpoHHKa U HaHO-
anekTpoHuka («HaHOTEeXHOIOTHUHU B IIEKTPOHHUKE )

III/ICIII/IHJII/IHZI «Dusnka HAHOPa3MEpPHBIX CUCTEM»

SK3AMEHAIIMOHHBIN BUJIET Ne 1

1. Knaccudukanus HaHo9acTHIl o ux pazmepam. OCHOBHBIE KJIACCHl HAHOPA3MEPHBIX CHCTEM.
2. @ymiepeHsl U UX QU3NYECKHE XapaKTepUCTUKU. Dyiepuipl U QyiaepuTsl.

3aB.kadeapou

paanodu3NK1 U HAHOTEXHOJIOTUI Konsiros I'.®.

OneHka 3HaHUM Ha 3a4eTe MPOU3BOJUTCA MO CIEAYIOIUM KPUMEPUM:

- OLIGHKA «3a4TE€HO» BBICTABIISAETCS CTYAEHTY, €CIM OH 00JIafaeT 3HAaHUEM OCHOBHOIO MarepHala,
XOTS U JIOIYCKAaeT HETOYHOCTH, HEIOCTATOYHO IMPaBHJIbHbIE (POPMYIUPOBKHU, HAPYLIEHUS JIOTUYECKOU TO-
CJIEIOBATENILHOCTH B U3JI0KEHUH MPOTPAMMHOI0 MaTepHaa, 3aTpyAHEHUS IPU BbIMOJIHEHUH MPAKTUYECKUX
3aJla4 He3HAUUTENbHbI;

— OLIGHKAa «HE 3a4TE€HO» BBICTABIISETCS CTYICHTY, KOTOPbIH HE 3HACT 3HAYUTENIbHOM YacTu Mpo-
IPaMMHOTO MarepHalia, JOMYCKaeT CYLIECTBEHHbIE OIIMOKU, HEYBEPEHHO, C OOJIbIIMMH 3aTpyJHEHUSMU
pelIaeT NpakTUUYeCKUe 3a/1a4i UM HE CIIPaBIISIETCS C HUMH CAMOCTOSITEIBHO.

OneHouHble CpeAcTBa JJIsl WHBAJIUAOB U JIUI C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMU 37J0POBbSI BHIOH-
paroTCs C Y4€TOM X MHIUBUAYAIbHBIX [ICUXO0(DHU3NUYECKUX 0OCOOCHHOCTEH.

— MpU HEOOXOAMMOCTH MHBAJIUAAM U JIMLAM C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbs IIPEJIOC-
TaBJISIETCS JONOJHUTEIBHOE BPeMs JUIsl MIOATOTOBKHM OTBETA HA SK3aMEHE;

— IIpU NPOBEACHUH MPOLIETYPbl OLIEHUBAHUS PE3YJIbTATOB O0YUEHHS] MHBAIMIOB U JIUI] C OFPaHUYEH-
HBIMH BO3MOXHOCTSIMU 3JI0POBbSl IIPEIyCMaTPUBACTCSI UCIIOJIb30BAHUE TEXHUYECKUX CPEACTB, HEOOXOH-
MBIX UM B CBSI3U C UX UHIUBUIYAIbHBIMU OCOOCHHOCTSIMU;

— [pU HEOOXOUMOCTHU ISl 00YUYaIOIIUXCS C OTPAaHUYEHHBIMU BO3MOKHOCTSAMU 3710POBbs M MHBAJIU-
JIOB TIpollelypa OLEHUBAHUS PE3yIbTaTOB OOY4YEHHUS MO AUCLHUIIMHE MOXKET MPOBOJUTHCS B HECKOJBKO
3TAaIOB.



[Ipouenypa oneHUBaHUS pe3yabTaTOB OOyYeHUS MHBAIMUJIOB U JIUI[ C OFPAHUYEHHBIMU BO3MOXKHO-
CTSIMH 370POBbs [0 TUCLUIUIMHE (MOJIYNIO) MpeaycMaTpUBaeT MpelocTaBieHne HHpopmanuu B Gpopmax,
a/IalITUPOBAHHBIX K OTPaHUYEHUSIM UX 370POBbs U BOCHIPUITUS HH(DOPMaLIUK:

JUjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOM opMe yBEIIMYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMHU CITyXa:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMH ONIOPHO-JIBUTaTEILHOTO anmnapara:

— B IIe4aTHOM dopme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHbBIN TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Yy4aroIuXCsl.

OneHka 3HaHUN Ha 3K3aMeHe MPOU3BOAUTCS IO CIAEAYIOLUIUM KpUMeEPUIM:

— OIICHKA «OTJIMYHO0»/«3a4TE€HO0» BbICTABIISIETCS, €CJIM CTYACHT IIyOOKO M IPOYHO YCBOMJI IPO-
IPaMMHBII MaTepuan Kypca, HCUEpIbIBAOIIIE, [TOCIIE0BATENbHO, YETKO U JIOTHYECKH CTPOMHO €ro u3jaraer,
YMEET TECHO YBSI3bIBaTh TEOPUIO C MPAKTUKOM, CBOOOIHO CIIPABJISIETCS € 3a/ladaMH U BOIIPOCAMU, IPUYEM HE
3aTpyaHSETCs] ¢ OTBETaMHU NP BUAOM3MEHEHUU 3a/laHuM, MPaBUJIBHO OOOCHOBBIBAET MPHUHSTHIE PEILIECHUS,
BJIaJICET PA3HOCTOPOHHUMU HaBbIKAMH U IPHUEMAaMHU BBIIIOJHEHUS MPAKTUYECKUX 3a/1ay;

— OIICHKAa «XOPOILI0»/«3a4TeH0» BBICTABJISETCS CTYIEHTY, €CJIM OH TBEPJAO 3HAET Marepual Kypca,
IPaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOIYCKasl CyHIECTBEHHBIX HETOUYHOCTEM B OTBETE Ha BOIPOC,
MIPaBUJIBHO MPUMEHSIET TEOPETUYECKUE MOJIOKEHUS NTPU PELLIEHUH MTPAKTHYECKUX BOIIPOCOB U 3a/1a4, BiaJie-
€T HEOOXOIMMbIMU HaBbIKAMH U IPUEMAMHU UX BBIIIOJHEHUS;

— OILICHKa «YyHOBJIETBOPUTEIbHO»/«3a4T€HO0» BbICTABJISCTCS CTYACHTY, €CIM OH HMEET 3HaHUusi
TOJIKO OCHOBHOI'O MaTepuaja, HO HEe YCBOWJI €ro JeTajeil, IOMycKaeT HETOYHOCTH, HEJIOCTAaTOYHO Ipa-
BUJIbHBIE (DOPMYJIMPOBKHU, HAPYLICHUS JIOTUYECKOW MOCIEI0BATEILHOCTH B U3JI0)KEHUH IPOTPAMMHOTO Ma-
TepHasa, UCTIIThIBAET 3aTPYJHEHHSI IPU BHIIOJIHEHUH NMPAKTUYECKUX 3ajiay;

— OLIEHKA «HeYJHOBJIETBOPUTEJIbHO»/«HE 3a4TeHO0» BBICTABISETCS CTYIEHTY, KOTOpbIM HE 3HAeT
3HAYUTENIBHON YacTH IPOrpaMMHOTO MarepHaa, JOMYCKAaeT CyIEeCTBEHHbIE ONOKH, HEYBEPEHHO, C 00JIb-
LIMMH 3aTPYIHEHUSIMU pelllaeT MPaKTUYECKUe 3aJa4ul WU HE CIIPaBIISIETCS ¢ HUMHU CaMOCTOSITENIbHO.

OneHouHble CpeACTBa JJIsl MHBAJIUAOB U JIUI C OTPAaHMYEHHBIMU BO3MOXHOCTSMHU 370POBbS BHIOH-
paroTCs C Y4€TOM UX MHIUBUAYAIbHBIX [ICUX0(PU3NUYECKUX 0OCOOCHHOCTEH.

— MpU HEOOXOJAMMOCTH MHBAJIUAAM U JIMLAM C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBbsI ITPEIOC-
TaBJISIETCS JONOJHUTENBHOE BPeMs JUIsl MOATOTOBKHM OTBETA HA 3aueTe;

— IIpU MPOBEACHUH MPOLIETYPbl OLIEHUBAHUS PE3YJIbTATOB 00YUEHHS] MHBAIHUIOB U JIUI] C OFPaHUYEH-
HBIMH BO3MOXHOCTSIMU 3JI0POBBSl IIPEIyCMaTPUBACTCSI UCIIOJIb30BAHUE TEXHUYECKUX CPEACTB, HEOOXOH-
MBIX UM B CBSI3H C UX UHIUBUIAYAIbHBIMU OCOOCHHOCTSIMU;

— [pU HEOOXOUMOCTH sl 00YyUYaIOLIUXCS C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 310pOBbs M MHBAJIU-
JIOB TIpollelypa OLEHUBAHUS PE3YIbTAaTOB OOYYEHHUS IO AUCLUUIIMHE MOXET MPOBOJUTHCS B HECKOJBKO
JTaroB.

[Iponienypa onieHUBaHMS PE3yIbTaTOB 00Y4EHHS UHBAINAOB U JIMI] C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU
3JI0POBbS 0 JUCLUIUIMHE (MOIYNIO) MpeaycMaTpuBaeT IpeaocTaBieHre uHpopmauuu B Gopmax, arantupo-
BaHHbIX K O'PaHUYEHUSIM UX 370POBbs U BOCHPUATHS HHDOPMALIIH:

Jjig U1 ¢ HapyIIEHUSIMU 3PEHUS:

— B IIeYaTHOM opMe yBEIUYEHHBIM LIPUPTOM,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JList AL ¢ HapyHIEHUsIMU CITyXa:

— B IIe4aTHOM opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

Jljig U1l ¢ HapyLIEHUSIMH ONIOPHO-JIBUTaTEIbHOTO anmnapara:

— B IIe4aTHOM opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHbBIN TIepeYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI€HTa 00Yy4aroIIUXCsl.



5. [lepeueHb OCHOBHOW U JOMOJHHUTEILHON YUeOHOI JTUTEPATYPbl, He00X0AMMO¥i 1151 OCBOEHHS
AUCHUILIUHBI (MOAYJIST).

5.1 OcHoBHas JIMTEpaTypa:

1. Hanomarepuansl: yuebHOE mocodue [DnekTpoHHbIN pecypce] : yueb. mocoodue / . Y. PepKkOHKOB,
B. B. JI€Buna, 3. JI. 3umurypu. - 5-¢ u3n. - Mocksa : Jlabopatopus 3manwmii, 2017. - 368 c. -
https://e.lanbook.com/book/94117.

2. OCHOBBI HAHOCTPYKTYPHOT'O MaTepHuajoBeaeHus. Bo3MOKHOCTH U TpoOeMbl [ DIEKTPOHHBIN pe-
cypc] : wmonorpadus / P. A. AnnmpueBckuit. - M. : JlaGoparopus 3uanui, 2017. - 255 c. -
https://e.lanbook.com/reader/book/94128/

3. DnexkTpoHHbIE CBOWCTBA U NMPUMEHEHHE HAaHOTPYOOK [DneKTpoHHbIN pecypc] : moHorpadus / I1.
H. HpsukoB. - 3-e wm3n. (9m). - Mocka : JlaGoparopust 3mammii, 2015. - 491 c. -
https://e.lanbook.com/reader/book/66217.

HJ’I?I OCBOCHU JUCHUIINIMHBI MHBAJIMAAMU W JIMLAMU C OIrpaHUYCHHBIMHW BO3MOXXHOCTSAMU 3O0POBbBA
HMCIOTCA U3aaHUA B OJICKTPOHHOM BHUIC B 3J'ICKTpOHHO-6I/I6J'H/IOTCLIHBIX cucreme «JIaHb.

5.2 /lonoJiHMTe/IbHAS JIUTEPATypa

1. Hanomup 6e3 gopmyn [Dnexrponnsiii pecype] / FO. U. Tonosun. - M. : JlabopaTopus 3HaHUH,
2015. - 546 c. - https://e.lanbook.com/reader/book/70736.

2. HanomaTepuaiibl: CBOMCTBA U MEPCIIEKTUBHBIC MIPIIIOKEHUS [ DIIEKTPOHHBIN pecypc] / OTB. pen. A.
b. SpocnaBues. - MockBa : Hayunsbrit MHD, 2014. - 455 C. -
http://biblioclub.ru/index.php?page=book red&id=468346&sr=1.

3. KomnproTepHoe MoeTupoBaHUE HAHOYACTUIl U HAHOCUCTEM [DIEKTPOHHBIM pecypc]| : yuel. mo-
coome / B. I. 3aBoaunckuii. - MockBa :  @Pwusmanmr, 2013. - 176 ¢ -
https://e.lanbook.com/reader/book/59650.

4. CtpyKkTypa U CBOMCTBA HaHOpPa3MEpHBIX oOpazoBaHuil [TekcT] : peaquu ceromHsIIHEH HAHOTEX-
Hojioruu: [yue6Hoe nocobue] / H. I'. PamOuau . - Jonronpyansiii : Matemnekr, 2011. - 375 c.

5. PeokonkoB [[.M., Jlesuna B.B., [I3umurypu 3.JI. Hanomarepuansl. YuyeOHoe mocodme. — M.:
BMHOM. Jlaboparopus 3nanuii, 2010. — 365 c.

6. Crapoctun B.B. Martepuansl 1 Metoasl HaHoTexHOJorui: yueb. [Tocobue. — 2-e u3a. — M.: bu-
HoM. Jlaboparopus 3nanwmii, 2010. — 431 c.

I[J'If[ OCBOCHHA JUCHHUIIJIMHBI MHBAJIMAAMHU W JIMLAMU C OIrpaHUYCHHBIMHU BO3MOXXHOCTSAMU 3O0POBbBA
HMCIOTCA U3aaHUA B OJICKTPOHHOM BHUIC B 3H€KTpOHHO-6I/I6J'II/IOTCLIHBIX CucreMax.
5.3. [lepuoguyecKkue U3aHMUS:

. Hayuno-Teoperuueckuii xypHan «Quszuka meepoo2o menay

. Hayano-teopernueckuii xxypHan «KypHan skcnepumeHmanbHol u meopemuiecko uauxuy
. Hayuno-reoperuueckuii xypHan «lucoma ¢ KOTD»

. Hayunslit 0030pHBIN KypHAT «Ycnexu gusuueckux HayK»

. Hayuanslii 0030pHBIN KypHAT «Ycnexu xumuuy

. Hayunslii 0630pHBI KypHaN «Poccutickue HanomexHoI02uuw.
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6. [lepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «HTepHET», HE00XO0-
AUMBIX IJIS1 OCBOEHHSI JUCHUIJIMHBI (MOTYJIs1).

1. Hayunas snexktponHast OubnnoTteka: http://elibrary.ru

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

3. [losiHOTEKCTOBBIE apXUBBI BEYLIMX 3alla/IHbIX HAyYHBIX KypHaJIoB Ha Poccuiickoit mnatdopme
HayuyHbIX xypHarsoB HOWKOH: http://archive.neicon.ru

4. Wudopmanmonnas cucremMa «EgmHOe OKHO 1oCTynma K 0Opa3oBaTEIbHBIM pPECypcam»:
http://window.edu.ru/window

5. @enepanbHbIi 00pa3oBaTenbHbli moprai: http:/www.edu.ru/db/portal/sites/res_page.htm

6. KaTanor Hayunsix pecypcos: http://www.scintific.narod.ru/literature.htm




7. Bosbmas Hayanast OubnmoTexa: http://www.sci-lib.com/

8. EcTecTBeHHO-HayuHbIIl 00pa3oBaTenbHbIi opTai: http:/www.en.edu.ru/catalogue/

9. DnexkrpoHHass OuOIMOTEYHAs] CHCTEMa U3IATEIbCTBA «JIaHB» — TEMATHYECKHUE KOJUICKIIHHI
(http://e.lanbook.com)

10. DnexkrpoHHast 6uOAMOTEYHASI CUCTEMa « Y HUBEpCUTETCKasi OMbanoTeka oHyaliH» — 0a3oBasi KoJ-
nexuus (www.biblioclub.ru)

7. MeToauyeckne yKazaHus JJsi 00y4aroluXxcsi M0 OCBOCHHIO THCHMILIUHBI (MOIYJIs1).

Ha camocrostensHyto paboty cryaeHToB, coriacHo TpeboBanmsim OI'OC BO mo wnampaBieHuto
11.03.04 DnexTpoHUKA U HAHOAIEKTPOHMKA TTpodruis "HaHOTeXHOIOTHH B 3JIEKTPOHUKE", OTBOJUTCS OKOJIO
45,4% Bpemenu (81,8 wacoB CPC) ot obmieir TpynoemkocTu auciuiinabl (180 yacoB). CompoBoxaeHNE
CaMOCTOSITENIbHOIN pabOThI CTYIEHTOB MOXET ObITh OPraHU30BaHO B CJIEAYIOMIUX popMax:

— COCTAaBJICHUEM MHIAUBUAYAJIbHBIX IJIAHOB CAMOCTOSITENIbHOM pabOThl KaXJ0ro U3 CTYIEHTOB C yKa-
3aHMEM TEMBI U BUJIOB 3aHATHH, POPM U CPOKOB MPECTABICHUS PE3YJIbTATOB;

— MPOBEJICHUEM KOHCYNIbTAUMN (MHIUBUIYAIbHBIX WM TPYNIOBBIX), B TOM YHCIIE C IPUMEHEHHEM
JTUCTAHIIMOHHOM Cpe/ibl 00yUCHUSI.

Kpurepuii onenkn 3¢pGHEeKTHBHOCTH CaMOCTOSITEIBHOW padOTHl CTYJAEHTOB (hopMHUpYETCS B XOJIe
MIPOMEXYTOUYHOI'0 KOHTPOJISi MpOIiecca BBINOJHEHUS 3aJaHUl M OCYLIECTBJISIETCS HA OCHOBE DPA3JIMYHBIX
CHO0COO0B B3aUMOICHCTBUSI.

B cooTBeTcTBUM C 3TUM MpU MPOBENEHUU ONEPATUBHOTO KOHTPOJSI MOTYT HCIOJIb30BaThCsl KOH-
TPOJIbHBIE BOIIPOCHI K COOTBETCTBYIOLUM pa3ziesiaM OCHOBHOM AUCHHUIIIMHBI «Pu3KKa HAaHOpa3MEpHbIX CUC-
TEM».

KoHTposb ocymiecTBiiseTcss HOCPEACTBOM YCTHOTO ONPOCA CTYACHTOB IO OKOHYAHUM U3YYEHHUS TEM
y4€OHOW TUCIUTIIIMHBI ¥ BHITIOJTHEHUS TUCbMEHHBIX KOHTPOJIBHBIX PaboT.

ConpoBokJIEHHE CaMOCTOSTEIbHON PadOTHI CTYAEHTOB TAKXKE OPraHU30BaHO B CIEAYIOMIMX (popmax:

— YCBOEHHE, JIOTIOJHEHUE U BHUKaHUE B pa3OupaeMble pa3/ieibl JUCHMILIMHBI IPU TOMOUIY 3HAHUH
MIOJIy4aeMBIX 10 CPEACTBAM U3YUECHUS PEKOMEHAYEMOU JTUTepaTyphl;

— IyTeM HamnucaHus pedepaTuBHbIX pabOT U aHAIU3 PE3y/IbTaTa UX OTKPHITOTO AOKJIA/Ia;

— KOHCYJIbTallUW, OPraHW30BaHHbIE JJISl Pa3bICHEHUS IPOOJIEMHBIX MOMEHTOB IPU CaMOCTOSTENb-
HOM M3Y4YEHHH TE€X WM UHBIX aCTIEKTOB pa3/iesioB yCBauBaeMoi HH(GOPMAIMHU B TUCHUIUIMHE.

K cpeactBam oOecniedueHrs 0cBOEHUS TUCHUILINHBI «DHU3MKa HaHOPa3MEPHBIX CUCTEM) TAK)KE OTHO-
CSITCSL DTIEKTPOHHBIE BAPUAHTHI JOTIOJHUTEIBHBIX YY€OHBIX, HAYYHO-TIOMYISPHBIX W HAYYHBIX M3JAHUU TIO
NAaHHOW JUCIHAILINHE.

Pexomennyercs crnenyroniuii rpaduk ¥ KaJeHIAPHBIN IJIaH CAMOCTOSITEIFHON pabOThl CTYACHTOB TIO
y4ueOHbIM HenemsiM (16 Hemenn):

TunoBblie 3aJaHus JJisl CAMOCTOATEIbLHOM paﬁon CTYAEHTOB

®opma npen- Cpoxu
Ne . Kon-Bo BBITIOJI-
TeMbL Tema wiu 3aanue TeKkylie padoTsl HACOR CTaBJICHUS HeHIS
pe3ynbTaToOB
(menenn)
1. | Beegenue B npeamer. OCHOBHbIE HAHOPA3MEPHBIE VY CTHBIN OTBET.
MaTepuabl U HAHOTEXHOJIOIUH. 2 1
2. | llonyyenrne HaHOpa3MEPHBIX MATEPHUAJIOB C pa3Iny- VYerubiii oTBeT. Pe-
HBIMU (DU3UIECKUMHU CBOWCTBAMH. 8 depat. Jloknan.
3. | TepmoauHaMuKa HAaHOPA3MEPHBIX CUCTEM. Yerueii otBer. Pe- 3
8 depar.
4. | CTpyKTypHBIE€ CBOMCTBA HAHOPA3MEPHBIX MaTepua- VYerueii otBer. [lo- 3
JIOB. 8 KJIaJl.
5. | @usnyecKkue CBOMCTBA HAHOPA3MEPHBIX U HAHOCT- Yerueii otBer. Pe- 5
PYKTYpPHUPOBAHHBIX MaTEPUAIIOB. 14 depar. Jloknan.
6. | ®dusnueckue CBOMCTBA YIJIEPOJHBIX HAHOMAaTEpHa- Yerueii otBer. Pe- 6
JIOB. 18 depar. Jlokmas.




7. | BnusHHME NpOCTPAaHCTBEHHON Pa3MEPHOCTH HAHOCT- YcerHbii oTBer. Pe- 5
PYKTYp Ha UX 3JIE€KTPOHHBIE U (pU3NUECKHE CBONCT- ¢epar. loknam.
BA. 14
8. | MozenupoBaHue U U3y4E€HHUE CTPYKTYPbI U CBOMCTB Yerubeii otBer. Pe- 4
HAHOYACTHUIl U HAHOMATEPHUAJIOB. 9,8 depat. Joknan.
Hroro: 81,8 30

3aHATHSA JEKIMOHHOI0 THIA SBISIOTCS OHOM M3 OCHOBHBIX ()OpM OOyUIECHHUS CTYJCHTOB, BO BpEMs
KOTOPBIX ~ CTY/AIGHTaM TPEAOCTABIISCTCS BO3MOXKHOCTH O3HAKOMHTHCS C OCHOBHBIMH  Hay4HO-
TEOPETHUECKUMH TIOJIOKECHUSMH, TPOOIeMaMH JAUCIUILTAHBI, TOJTYYUTh HEOOX0AUMOE HalpaBleHHE U pe-
KOMEHJIAINH JUIsl CAMOCTOSITENIbHON paboThl ¢ yueOHUKaMHU, Y4eOHBIMH 11OCOOUSMH, MPU MOATOTOBKE K Ce-
MUHAPCKUM 3aHATUAM. JIeKIus SBISETCS Pe3yIbTaTOM KPOIOTIMBOW MOATOTOBKH TPENOaBaTess, u3yyde-
HUS 1 0000IIeHUST HAYIHOU B yueOHOM auTeparypsl. CTOJb K€ YCepAHOU J0HKHA OBITh M MTOATOTOBKA CTY-
JICHTa HAaKaHYHE JICKIIHH, TIOCPEJCTBOM HM3y4YEHHUs COOTBETCTBYIOUICH YyUeOHOH JMTepaTyphl, MOBTOPEHUS
paHee MPOMICHHBIX TEM.

Bo Bpems nekuuu cienyer 3amnucaTth AaTy €€ MPOBEJEHUs, TEMY, IJIaH JIEKIIUU, BOIPOCHI, KOTOPbIE
BBIHOCSITCSI HA CAMOCTOSTEIEHOE N3YUeHHE, OTMETUTh HOBUHKU y4eOHOW M HAYYHOH JINTEPATyphl, pEKOMEH-
JoBaHHBIE JIeKTOpoM. CTyIeHTaM PEKOMEHIYeTCsl KOHCIEKTHPOBATh €€ OCHOBHBIC ITOJIOKEHUS, HE CTOUT
IBITaThCS JIOCJIOBHO 3allMCaTh BCIO JIEKLIMIO, MOCKOJBKY CKOPOCTH JIEKIIMH HE paccuuTaHa Ha JOCIOBHOE
BOCITPOM3BE/ICHUE BBICTYIUICHUS JIEKTOPA B KOHCIIEKTE, TEM HE MEHEE OHA SIBJISIETCA IOCTATOYHOM JUIsl TOTO,
9TOOBI CTYIEHT CMOT HE TOJIBKO YCBOUTH, HO M 3a(PUKCHPOBATH Ha OyMare CylnIHOCTh 3aTPOHYTHIX JIEKTOPOM
1po0ieM, BBIBOIbI, a TAK)KE Y3JI0BbIE MOMEHTHI, Ha KOTOPbIE 00palaeTcsi 0co00e BHUMaHUE B XOJ€ JIEKIUU.
Ha nexkumu cTyneHTy peKOMEHIyeTCsl HMETh Ha CTOJIaX TIOMUMO KOHCIEKTOB TAaKKe€ MPOrpaMMy Kypca, Ko-
Topasi OyleT crmocoOCTBOBATh PAa3BUTHI0 MHEMOHHYECKOW IMMaMsTH, BOSHHUKHOBEHHIO aCCOIMALUN MEXITY
BBICTYIIJICHHEM JICKTOPA W MPOrPaMMHBIMH BOIIpOCaMHU. B ciydae BOSHUKHOBEHHS Y CTYIIEHTA 110 XOMY JIeK-
LIMU BOIIPOCOB, UX CJIEIYET 3aJaBaTh Cpa3y K€ WM B KOHILE JIEKIIMH B CHEIUAIBHO OTBEJCHHOE JJISI 3TOT0
BpeMs.

3aHATHSA CEMHMHAPCKOIO THUIIA MPEICTABIAIOT COOOM OJIHY M3 BaXKHBIX (POPM CaMOCTOSITEIBLHOM
paboThl cTyneHToB. I1oaroToBKa K MPAaKTHYECKUM 3aHSATHSIM HE MOXET OTPaHHYUTHCS CIyIIAaHHEM JIeK-
LUH, a IpeanoJiaraeT NpeABapUTEIbHYI0 CAMOCTOATEIbHYIO padOTy CTYAEHTOB B COOTBETCTBUHU C METO/IH-
YECKMMHU pa3paboTKaMU 10 KaxJ10M 3allJIaHUPOBAaHHOU TEME.

B opraHuzanmu npakTHUECKUX 3aHATUN peaqu3yeTcs MPUHIMII COBMECTHOW NESTEIHHOCTH, CO-
TBOpuecTBa. CeMuHap TaKkKe SBJIIETCS BakHeHel GopMoli ycBoeHUs 3HaHUN. B mpoliecce moAroToBKU K
CEeMHHapY 3aKPETUISIOTCS U YTOUHSIOTCS Y)K€ N3BECTHBIC M OCBAaMBAIOTCS HOBBIE KaTeropuu. CeMuHap Kak
pa3BuBaroIIas, akTuBHas (popma yaeOHOro mporecca crocoOCTByeT BEIPAOOTKE CaMOCTOSITEIHHOTO MBIIII-
JICHHS CTYACHTa, (OpPMHUPOBAHUIO HHPOPMAITHOHHON KYJIBTYPHI.

CamocTosiTesibHasi pad0oTa COACPKUT CIICAYIONTUE BUIbI YICOHON IEATETbHOCTH CTYACHTOB:

—  TEOPETHYECKYI0 CaMOMOJTrOTOBKY K J1a0OpaTOPHBIM 3aHATHSIM M K 3a4eTy MO KOHCIIEKTaM M
y4eOHOM TUTEpaTypeE;

— odopmieHHE OTYETOB IO pe3ysibTaTaM Ja0OpaTOPHBIX PadbOT (O BHIMIOJHEHHOW JIA0OPATOPHOM
paboTe CTYACHTHI OTYUTHIBAIOTCA MIPENOJaBATEINI0 Ha CIEAYIOIIEM (0OUepelHOM) Ja00paTOPHOM 3aHSITHUH);

— IOAroToBKa pedepara 1o 0JHOH U3 TeM y4eOHOMN TUCHUIUIMHBL

—  TOJrOTOBKA MPE3EHTAlUU 10 TeMe pedepaTa U BBICTYIUIEHUE C JOKJIAJJOM Ha OJJHOM U3 JIEKIH-
OHHBIX 3aHITHUH.

CryneHTy HEOOXOUMO CUCTEMAaTHYeCKHd padoTaTh B TEYEHHE CEMECTpa 0 M3YYEHHUIO0 TeopeTHye-
CKOTO MaTepuaia U NpHoOpEeTEHUIO HaBBIKOB 3KCIIEPUMEHTAILHON pabOTHI.

Jlnist 3amOMHUHAHKS JISKIIMOHHOTO MaTepuana (B TOM YMCIIe U B TIEPUO]] TIOATOTOBKU K 3a4eTy) CTy-
JCHTY HEOOXOIMMO XOPOIIIO 3HATh CBOMCTBA MaMSTH M aKTHBHO TMOJIb30BAaThCS MHEMOTEXHUYECKHMH TIPHE-
MaMH, U3BECTHBIMU U3 Y4eOHOU aucuuIumHbl «[lcuxonorus u nemarornka». Meroandeckne peKOMEeHIaluu
0 3aIIOMUHAHUIO MOYKHO HAaWTH U B VIHTEpHETE 10 KITFOUEBBIM CIOBaM: «IaMSTh», KMHEMOHHUKA, «KMHEMO-
TEXHUKa», «KaK 3alIOMHHUThH y4eOHBII MaTepruam». JKeaarenpbHo TaKkkKe 03HAKOMHTBCS C TIPUEMaMU KOHCIIEK-
TUPOBAHMUS, T.€. CO CIIOCOOAMU COKpAILIEHHUS 3aIIMCH CJIOB U CJIOBOCOYETAaHUH, HApUMEp, IPUMEHSEMBbIMU B
CIIOBAPSX W SHIUKIIOTICAHSX.

B ocBOCHMM AWCIUIUTMHBI WHBAJIUAAMHU U JIMIAMH C OTPAHWYCHHBIMH BO3MOYKHOCTSIMH 370POBBS
00JbIIOE 3HAYEHUE MMEET MHIMBUYyalbHas yyeOHas paboTa (KOHCYJIbTAllMHM) — JAOMOJIHUTEIBHOE pa3bsic-




HeHue yueOHOro MaTepuasa.

[Tpu moaroToBKe MOKIJIAAA, KOTOPHIN MPEACTaBIsIET COOOH HaydHOE COOOIIEHHUE, CTYACHTHI TBOpYE-
CKH TIPOBOJISIT MOUCK JIUTEPATYPHBIX UCTOYHUKOB U MIX aHAJH3 B COOTBETCTBHHU C BEIOPAHHOI TEMAaTHKOM.

JokJyiag — 3TO pe3yapTaT CaMOCTOATEIbHON pabOTHI CTYACHTA, MPEICTABIAIONINN COO0M KpaTKoe
YCTHOE M3JI0KCHUE B TEUCHUU 5-8 MUHYT Pe3yJIbTaTOB TEOPETHUECKOTO aHAM3a WIIH SKCIIEPUMEHTATLHOTO
HCCIICZIOBaHUSI B paMKaxX OIPENeICHHOW HAay4HOH TeMbl. B Xojae mMyONMYHOTO JOKIama CTYACHT TOJDKECH
PaCKpBITh CYTh aHAIM3UPYEMO# pabOTHI M BBICKAa3aTh COOCTBEHHBIE B3TIISIBI HA paccMaTpuBaeMble mpooiie-
MBI.

[ToaroroBka M0KiIa10B HEOOXOAMMA B LIEISAX TPUOOPETEHUS CTYACHTAMU HE00X0uMOM mpodeccro-
HAJIBHOW TTOATOTOBKH, PAa3BUTHUSI YMEHHS 1 HABBIKOB CAaMOCTOSATEIBHOTO TIOMCKA M aHAIM3a HAYYHBIX HCTOY-
HUKOB. C MOMOIIBIO JI0KJIala CTYACHTHI TIPH €ro MPOCITyIINBAaHUH TIy0XKe TOCTUTAIOT CIO0XKHBIE TIPOOIeMbI
Kypca, y4aTcsi JIJAKOHUYHO TePECKa3bIBaTh COACP)KUMOE HAyIHBIX HCTOYHHKOB, 0000IIaTh BBIBOABI U JIETIATh
3aKJIIOUEHUE.

[ToxroToBka moxiiana cnocoOCTBYyeT (OPMHUPOBAHHUIO YMEHHUS MOWCKAa HAYYHBIX UCTOYHHKOB U pas-
BUTHUIO YMEHHS aHAIM3UPOBATH HAYYHBIC CTATHU U COOOIICHHUSL.

KadecTBO n0OKIIa/1a OIIEHUBACTCS IO TOMY, HACKOJIBKO €r0 COAEpIKaHUE COOTBETCTBYET 3aJaHHOM Te-
Me, KaKhe UCIOJIhb30BaHbI IIEPBOMCTOYHUKH, HACKOJIBKO MOCIEI0BATEIBHO OH H3JIOKEH.

PedepaTr — 510 pe3ynbTaT caMOCTOSTEIBHOU pabOThI CTYACHTA, MPEACTABIISAIONINNA COO0N KpaTKoe
U3JI0KEHHE B MMUCHMEHHOUW (hOpMe TOJTYUYEeHHBIX PE3yJabTaTOB TEOPETUYECCKOTO aHAlM3a ONMpEesICHHON Ha-
YYHOU TEMBI, TJI€ aBTOP JIOJDKEH PACKPBITh CYTh HCCIEIyeMOM MPOOIIEeMbI, IPUBECTH CYHIECTBYIOIIHNE Pa3-
HbIC HAyYHBIC TOUYKH 3PCHHUS, BBICKAa3aTh COOCTBEHHBIE B3Il HA PACCMATPUBACMBIE ITPOOIIEMBI.

IIpu noxaroroBke pedepara, KOTOPBII NpeACTaBiIsIeT cOO0N HaydHOE COOOIIEHUE, CTYIACHT J0KEH
U3YYUTHh U 0000IUTH HaydHYIO JuTeparypy. Ha ocHOBe M3y4eHHOTO Marepuaia CTYyJCHT PacKpPBIBAET CO-
Jep>kaHnue BBIOpaHHOU TeMbl pedepara, akEHTHPYsS BHHUMaHUE Ha aKTyalbHbIE M MPOOJEMHBIE BOTIPOCHL
Pedepar nomxen ObITh OQOpPMIIEH B COOTBETCTBUM C TPEOOBAHUIMH, HPEIbSIBIIEMbIMU A 0(OPMIICHUS
MUCHbMEHHBIX PabOT.

Hammcanne pedepara HeoOXoauMo B HENSIX TPHOOPETEHHS CTyJAEHTaMU HEOO0X0aMMO mpodeccro-
HAJIBHOW TTOATOTOBKH, PA3BUTHUSI YMEHHSI M HABBIKOB CAaMOCTOSATEIBHOTO HAy4YHOTO moucka. C momMonipio pe-
(depaTa CTyIEHT TUIyO)Ke MOCTUTaeT HanboJiee CI0KHBIC MPOOIEMbl TUCIHUIUIMHBI, YYUTHCA JAKOHUYHO H3-
JlaraTh CBOM MBICITH, TOKJIAJBIBATh PE3YIBTATHI CBOECTO TPY/IA.

[TonrotoBka pedepaTta criocoOCTBYET (OPMHPOBAHUIO HAYYHON KYJIbTYPHI Y BBITYCKHUKA, 3aKper-
JICHUIO y HETO HAay4YHBIX 3HAHHUH, Pa3BUTHIO YMEHHS CaMOCTOSITEIHHO aHAIM3UPOBATH Pa3IMYHbIC HAYIHBIE
WCTOYHUKH.

Odopmrnenue pedepara:

1. Pedepar momxeH uMeTh CIEAYIONMYIO CTPYKTYPY: a) IJ1aH; 0) BBEJICHHE; B) U3JI0KEHNUE OCHOBHOTO
COJICpKaHUS TEMBI; C) 3aKIFOUYEHUE; B) CIICOK MCTIOIh30BAHHOM JIUTEPATYPHI.

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

3. Ilepen HamucaHueM JOJKEH OBITh COCTaBJEH IUIaH pabOThl, KOTOPBIM OOBIYHO BKIIOYaeT 2-3
Borpoca. [lman He clemyeT W3MHINHE ACTAIM3UPOBATH, B HEM MEPEUYHCISIOTCS OCHOBHBIC, IEHTPAJIbHBIC
BOTIPOCHI TEMBI.

4. B mnponecce HamucaHus pabOThl CTYIAEHT HMeEET MpaBO OOpAaTUThCA 3a KOHCYJbTallMeW K
[IPEroIaBaTeNo.

5. B ocHOBHO# yacT pabOTHl OOJBIIOE BHUMAHHUE CIEAYET YIEIUTh TIyOOKOMY TEOPETHYECKOMY
OCBEIICHUIO OCHOBHBIX BOIIPOCOB TEMBI, MPABHIBHO YBSI3aTh TEOPETHUECKUE MOJIOKEHHS C IMPAKTHKOU,
KOHKPETHBIM (DaKTUIECKUM U IH(PPOBBIM MaTEPUATIOM.

6. B pedepare o00s3aTenbHO OTpaKaeTCs WCHOJB30BAaHHAA JIMTEpATypa, KOTOpas SBISETCA
3aBepuIaroIle YacTbio pabOThI.

7. Ocoboe BHUMAHUE CIEAYET yACTUTh 0(OPMIICHHUIO.

8. [Ipu 3amure pedepara BeicTaBiseTcs AuddhepeHIInpoBaHHAS OTIEHKA.

9. Pedepar, He cooTBETCTBYIOIIMI TpPeOOBAaHUAM, MPENBSABISEMBbIM K JaHHOMY BUAY paOOTHI,
BO3BpaIlaeTcs Ha J0paboTKy.

Pedepatsr BemonusaoT Ha muctax popmarta A4. CTpaHUIBI TEKCTa, PUCYHKH, (OPMYIIBI HYyMEPYIOT.
Tekcr cnenyer nedarath mpudTom Ne 12 ¢ uHTEpBaIOM MEX]y cTpokamu B 1,5 nHTepBana.

KagecTBo pedepara oreHMBaETCs IO TOMY, HACKOJIBKO TTOJIHO PACKPBITO COIEP KaHNUE TEMBI, UCTIOJb-
30BaHBI MIEPBOMCTOYHHUKH, JIOTHIHOE M TIOCIIE0BATENIbHOE M3sI0KeHHe. OIeHnBaeTCst M MPAaBUIIBHOCTD TOJI-



00pa OCHOBHOM M JONOJHUTENBHON JIUTEPATYphl (CCHUIKU MO MpaBWiaM: (paMUJIMK U MHULKAIBI aBTOPOB,
Ha3BaHHE KHUTH, MECTO U3JaHUs, U3/1aTeIbCTBO, IO U3/IaHUS, CTPAHULIA).

OOBEKTUBHOCTD OLIEHKU pabOThI MPENO/IaBaTeIeM 3aKI0YAeTCsA B ONPEACIICHUN €€ MOJIOKUTEIbHBIX
U OTPHULATENIbHBIX CTOPOH, IO COBOKYIMHOCTH KOTOPBIX OH OKOHYATEIbHO OLIEHWBAET MPEICTABICHHYIO pa-
6oty. Ilpu oTpruarensHON perieH3un paboTa BO3BpALIAETCS HA JOPAOOTKY € MOCIEAYIOIUM IPEeACTaBICHU-
€M Ha MOBTOPHYIO MPOBEPKY C MPUIIOKEHUEM 3aMEUaHUl, CACTaHHBIX MPENO0/1aBaTEIeM.

C ToukM 3peHHs METOJUKU IPOBEIEHUS CEeMHUHAap MpeaAcTaBiIseT co0oil KOMOWHUPOBAHHYIO,
MHTErpaTUBHYIO PopMy yueOHOTO0 3aHATHS. J[J1 HOArOTOBKY U TOYHOTO U MOJIHOTO OTBETAa HA CEMUHAPCKOM
3aHSTUU CTYAECHTY HEOOXOIUMO CEpbE3HO M OCHOBATENIbHO MOArOTOBUTHCA. JlJis 3TOro OH JOIKEH YMETb
paboTaTh ¢ yueOHOU U JOMOIHUTEIBHON JIUTEPATYPOl, @ TaKKe 3HaTh OCHOBHBIE KPUTEPUH JIs HAIMCAHUS
pedepara niaM NOAroTOBKU JOKIAJA, €CJIM CEMUHApP MPOXOJUT B JaHHOU (opme. B koHLe 3aHATHS, HOCTE
MOJIBE/ICHUSI €ro MTOrOB IIpernojaBaTelieM CTYACHTaM pPEKOMEHAYEeTCS BHECTH HW3MEHEHHUS B CBOU
KOHCIIEKTbI, OTMETUTh MH(OPMAIINIO, MTPO3BYYABIIYIO B BBICTYIUICHHUSIX APYTUX CTYAEHTOB, JOIOJHEHUS,
ClIeJIaHHBIE IIPEIOIaBaTeNIeM U HE OTPAKEHHBIE B KOHCIIEKTE.

B ocBoeHun AMCUMIUIMHBI WHBAJIWAAMU U JIMIAMH C OFPAHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBS
OosbIIOE 3HAYEHME HMEET HUHAMBHAyalbHas yueOHas pabora (KOHCYIbTallMM) — JIOTIOJHUTEIbHOE
pa3bsCHEHUE yueOHOIro MaTepHaia.

WuauBuayanbHble KOHCYIbTALUU 10 MPEIMETY SIBISAIOTCA BA)KHBIM (PAKTOPOM, CIOCOOCTBYIOLIUM
UHAUBUAyaIU3allMl 0Oy4eHUs M YCTAaHOBJIEHMIO BOCHUTATEJIBHOTO KOHTAKTa MEXAY IpernojaBaTelieM U
00yyarouMcsl UHBAJINIOM HJIU JIMLIOM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3/10POBBSL.

8. IlepeyeHp HH(POPMALMOHHBIX TEXHOJIOTHH, UCIOJIb3YEMBIX NPH OCYLIECTBJICHUH 00pa30Ba-
TEeJIBHOI0 NpoLecca no JUCHUILINHE (MOYJII0).

8.1 Ilepeyenb HH(pOPMALMOHHBIX TEXHOJIOIHH.

B nacrosiiee Bpemst Bce 0osiee BO3pacTaeT poJib HH()OPMAIIMOHHO-COLMAIbHBIX TEXHOJIOTUN B 00pa-
30BaHUHU, KOTOpPBIE 00ECTIEYNBAIOT BCEOOIYI0 KOMIIBIOTEPU3ALMIO YUaIIUXCS U MPEro/iaBaTesieil Ha ypoBHE,
MTO3BOJISIFOIIEM PEIlaTh CIEAYIOLME OCHOBHBIE 33/1a4H:

— obecrieyeHue BbIX0J1a B ceTh HTEpHET KaXkJI0ro ydyacTHHKa y4eOHOro Ipoliecca B Jiro0oe BpeMs U
13 Pa3IUIHBIX MECT PeOLIBAHHS,

— pa3BHTHE €IWHOTO WH(POPMAIMOHHOTO MPOCTPAHCTBA 00Pa30BaTEILHBIX HHIYCTPUI M MPUCYTCT-
BHE€ B HEM B Pa3JINYHOE BpeMs U HE3aBHCHUMO APYT OT Jpyra BCEX Y4aCTHHKOB 00pa30BaTEIbHOIO U TBOpUE-
CKOTO Ipoliecca;

— co3llaHue, pa3Butue U 3((HEeKTUBHOE HCIOIb30BAHHUE YIIPABISEMbIX HH()OPMAIIMOHHBIX 00pa3oBa-
TEJNBHBIX PECYPCOB, B TOM YHMCIIC JIMYHBIX MOJIb30BATEIBCKUX 0a3 M OAHKOB JaHHBIX U 3HAHWUN YJalIuXCs U
MEJaroroB ¢ BO3MOKHOCTbIO IIOBCEMECTHOTO JIOCTYTIA JUIsl pa0OThI C HUMHU.

NudopmanrionHsie 00pa3oBaTeIbHbIE TEXHOJOTUU BO3HUKAIOT NPU HCIOJIb30BAaHUEM CPEICTB HH-
(opMaLIMOHHO-BBIUHUCIUTENbHON TeXHUKH. OOpa3oBaTeIbHYIO Cpeay, B KOTOPOH OCYLIECTBIISIFOTCS 00paso-
BaTeIbHbIe HH(OPMALIMOHHbBIE TEXHOJIOTHUH, ONIPEAEISAIOT paboTaoLMe C HEW KOMIIOHEHTHI:

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

— MPOrpaMMHO-TEXHUYECKAsl (IIPOTpaMMHBIE CPEACTBa MOANEPKKU peannu3yeMoi TEXHOJOTuU o0y-
YEeHMUs);

— OpraHu3alMOHHO-MEeTOIuYecKast (MHCTPYKIUHN Y4aluMcsl U IpernojaBaTesisiM, opraHnu3anus yueo-
HOTO IpoIiecca).

[Ton oOpazoBaTeTFHBIMU TEXHOJIOTHUSMH B BBICIICH HIKOJIC MOHUMAETCS CUCTEMa HayYHBIX U MHXKe-
HEpHBIX 3HAHUU, a TaKXKE METOJOB M CPENCTB, KOTOPbIE UCIOJIb3YIOTCS AJIs CO3AaHUs, cOopa, mepenayu,
XpaHeHusi 1 00paboTKu MH(OpPMaLMK B IPEIMETHOM 00J1aCTH BBICIIEH MIKOJIBI. DOpMHUpYETCS MpsiMasi 3aBU-
CUMOCTh MEXTy 3PPEKTHUBHOCTHIO BHITIOJIHCHHS YICOHBIX TPOTPaMM M CTETICHBIO HHTETPALMU B HUX COOT-
BETCTBYIOIIMX WHPOPMAMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

Nudopmanmonnas oOpa3zoBarenbHas cpeaa MpeacTaBiIseT co00i HHOPMAIIMOHHYIO CHCTEMY, 00be-
JTMHSIONIYIO0 TTOCPEIACTBOM CETEBBIX TEXHOJIOTHH, MPOTPaMMHBIC W TEXHUYECKHUE CPEJCTBA, OpPraHU3aINOH-
HOE, METOIMYECKOE U MaTeMaTH4ecKoe o0ecrieueHre, mpeiHa3HauyeHHOoe /15 NOBbIIeHUs 3D ()EKTUBHOCTH U
JOCTYITHOCTH 00pa30BaTEIbHOrO Mpoliecca NOArOTOBKU CHEUAINCTOB.

XapakTepHOH 4epToil 00pa30BaTEIbHON CpPEebl SBISAETCS BO3MOXKHOCTHh CTYACHTOB W IPEIO/IaBaTe-



neil obpamarbes K CTPYKTYPUPOBAHHBIM y4€OHO-METOIMYECKUM MaTepHraiaM, 00ydaromuM MylbTUMEAUN-
HBIM KOMIUJIEKCaM BCEro YHHBEpPCUTETa B J1H000€ BpeMs U B 000 Touke npocrpaHcTsa. [lomumo nocrym-
HOCTH Y4eOHOTro Marepuaja, He0OXOJUMO 00eCTIeUnTh 00ydaeMOMy BO3MOXKHOCThH CBSI3M C IIperojaBate-
JIeM, TIOJIydeHHe KOHCYIbTallui B OH-JIalH WK o d-1aliH pexxumax, a TakkKe BO3MOKHOCTD MOJIy4EHUsI UH-
JTUBUAYAIbHON «HABUTAIlMK» B OCBOCHUHU TOTO WM MHOTO npeamera. CTyneHThl OyAyT CTpEMUThCS K THO-
KOMY PEXHUMY OOyueHUs, MOJAYJIbHBIM IpOrpaMMaM ¢ MHOTOYMCIEHHBIMU MOCTYIUIEHUSIMU U OTYUCIICHUS-
MU, KOTOPbI€ TIO3BOJISAT HAKAIUIMBATh 3a4€THBIE €IMHUIIbI, CBOOOJHO NEPEBOJUTHCS U3 OJHOTO By3a B JIpYy-
rOM € y4€TOM MPEIbIAYIIETO ONbITA, 3HAHUK U HaBBIKOB. llo-mpexxHEMy BaKHOW I CTYIE€HTOB OCTAHETCS
BO3MOXHOCTb JINYHOTO PAa3BUTHUS U MPO(ECCHOHATILHOTO POCTa; MPOrpaMMBbI MOJIy4YEHUsI CTETIEHU U KOpPOT-
KM€ KypChbl, BO3MOXHO, OYAYT MOJIb30BaThCS OJUHAKOBBIM CIPOCOM; PE3KO BO3PACTET MOTPEOHOCTH B IPO-
rpaMMax npogecCUOHaIbLHOIO 00y4eHUs U aCIIMPAHTCKUX MTPOrpaMmax.

Pa3paboTunky IUCTAaHIIMOHHOTO O0pa30BaHMSI KOHKPETU3UPYIOT WHIMBUIAYyalIHU3aluio 00pa3oBa-
TEJIBHOTO MOBEJIEHUS CIEIYIOIUM 00pa3oM, CUMTas, YTO B JUCTAHIMOHHOM 00Opa3oBaHUM Hauboiiee SPKO
MPOSIBJIAIOTCS YEPThl JTUYHOCTHO-OPUEHTHPOBAHHOTO c1ioco0a 00ydeHus: THOKOCTh, MOJIYJIbHOCTh, TOCTYII-
HOCTb, PEHTA0EIbHOCTh, MOOMIIBHOCTh, OXBAT, TEXHOJIOIMYHOCTb, COLIMAJILHOE PaBHOINpaBUE, HHTEPHALILO-
HaJIbHOCTb.

Baxkueiiue HanpaBieHus nH(GopMaTU3anuyu o0pa3oBaHuUs 3aKII0YAIOTCS B CIIETYIOLIEM:

— peanuzanys BUPTyalbHON MH(GOPMAMOHHO-00pa30BaTeNbHOM Cpefibl HA YpOBHE y4eOHOro 3aBe-
NIeHUs], MIPelyCMaTpUBalOIasi BHIMOJHEHHE KOMIUIEKCa paboT MO CO3AaHMUI0 U O0OECHEUYEHUI0 TEXHOJIOTUU
ero (pyHKIMOHUPOBAHMS;

— CHCTE€MHas MHTerpauus HHGOPMalMOHHBIX TEXHOJOTUN B 00pa3oBaHUM, MOAJEPKUBAIOIINX MIPO-
1[ecchl 00y4eHUs1, HAyYHBIX UCCIEA0BAHUN U OPraHU3AIIMOHHOTO YIPaBICHUS;

— IMIOCTPOEHUE U Pa3BUTHE €AUHOT0 00pPa30BaATENLHOTO UH()OPMAIIMOHHOTO IPOCTPAHCTBA.

HaBbiku nosib30Banus HHOOPMALMOHHBIMU TEXHOJIOTUSMHU BKIIIOYAIOT B ce0sl:

— 0a30BbIe HABBIKM (MCIIOJIB30BAHUE KIIABUATYPhI, MBIILIM, IPUHTEPA, ONEepalyy ¢ QaillaMu U TucKa-
MH);

— BJIaJIEHUE CTAHJIAPTHBIM IPOrpaMMHBIM oOecrieueHueM (00paboTKa TEKCTOB, CO3JaHHe TaOJIHIL,
0a3 JaHHBIX U T.1.);

— UCIOJIb30BAHUE CETEBBIX MPUIIOKCHHH (3JIEKTPOHHOM mouThl, IHTepHETa, BeO-Opay3epoB).

TakuM 00pa3oM, HAaKOIUIEHHBIN OMBIT MPUMEHEHUS] HH()OPMAIIMOHHBIX U AUCTAHIMOHHBIX TEXHOJIO-
r'uil B yueOHOM Ipoliecce B Pa3IMuHbIX BapUaHTaX MO3BOJISIET TOBOPUTH 00 ONpeeeHHbIX TPEUMYILECTBAX
o100HBIX (pOopM OpraHuzanuu y4eOHOro mporecca:

— CTaHOBUTCSI BO3MOXKHOM IPUHLUIIMAIBHO HOBAsi OPraHU3allUsl CaMOCTOSATENbHONU pabOThI CTY/AEH-
TOB;

— BO3pacTaeT UHTEHCUBHOCTh Y4eOHOTO IIpolecca;

— Y CTY/IEHTOB IOSIBJIIETCS JIOTIOJIHUTENIbHAsI MOTUBALIMS K I03HABATENILHON JAEATEIbHOCTH;

— BO3MOKHOCTh CAMOKOHTPOJISI CTETIEHU YCBOEHHUS MaTepuaja Mo KakJ0i TeMe HeorpaHUUE€HHOE KO-
JIMYECTBO Pas.

Crnenyer OTMETUTh, YTO IO MEPE HAKOIJICHUS] 00pa30BaTEIbHBIX HH(POPMAIIMOHHBIX PECYPCOB JIUC-
TaHIMOHHbBIE TEXHOJOTUH 3alMYyT JOCTOIHOE MECTO B 00pa30BaTEIbHOM IPOIIECCE BY3a, U CTAHET BO3MOXK-
HbIM (OPMHPOBAaHUE HA UX OCHOBE Pa3HOrO YPOBHS MPOrpPaMM IMOATOTOBKU U MEPENOArOTOBKU CIEIHaU-
CTOB.

8.2 IlepeyeHb He00X0AMMOI0 NPOrPaMMHOI0 OOecTieYeHusl.

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

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

3. IIporpamMmmHO€E oOecTieueHre Il OpraHu3aIiy yIpaBisieMoro u 0e3ornacHoro moctymna B MHTEp-
HET.

4. IlporpammHOe obOecrieueHne s 6€30macHOi paboThl Ha KOMIbIOTEpE — (HalIOBBIN aHTUBHPYC,
MIOYTOBBIM aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM IKPAH.

8.3 Ilepeyenb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnexkrponnas 6udauoreunas cucrema eLIBRARY.RU:
http://www.elibrary.ru




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

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

4. Karanor Hay4HBIX pECypCOB:

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

5. bonbuias HayyHas OubinoTexa:
http://www.sci-lib.com/

6. EcrecTBeHHO-Hay4HBIN 00pa30BaTEIbHBIN TOPTAI:

http://www.en.edu.ru/catalogue/

7 Ou3nueckas SHIUKIONICIHA

http://www.femto.com.ua/articles/

8. Axagemuk — CrioBapH U SHIMKJIONEINHN Ha AKaJeMUKe:
http://dic.academic.ru/dic.nsf/enc_physics/

9. DnexktpoHHas OWOMMOTEYHass CHUCTEMa H3JaTeNnbCcTBa «JlaHB» — TeMaTHYeCKHe KOJUICKIIUN

(http://e.lanbook.com)

10. DnexrponHast 6ubIMOTEYHAs cucTeMa «YHUBEpCcUTeTCKasi OubinoTeka oHlaiiH» — 6a3oBas KoJi-

nexuus (www.biblioclub.ru)

11. IlonHOTEKCTOBBIE 0Opa3oBaTEIbHbIE M HayuyHble 0a3bl JaHHBIX: IEPEUEHb, OMMCAHUE U YCIOBUS

noctyna (www.kubsu.ru/University/library/resources/Poisk2013.php)

9. MaTepI/la.ﬂbHO-TeXHl/l‘leCKaﬂ 6333, HeoOXoaAMMAas AJIA OCymIeCTBJICHUSA Oﬁpa3OBaTeJIbHOFO
nmpouecca mo IMCUMIJIMHE (MOlIyJ'lIO).

VYcenemnas peann3anus IpenoJaBaHus IUCIUILIMHBL «DU3HKa HAHOPA3MEPHBIX CUCTEM» IPEIIOIIA-
raer HaJliyie MUHUMAJIbHO HEOOXOIUMOro JJIs pealu3alliy MporpamMMmbl OakajgaBpuaTa MepedHs MaTepu-

ATBHO-TEXHUUYECKOTO 00ECIICUECHHU:;

— JICKIIMOHHBIE aynIuTOpuu (000pYyJOBaHHBIE BUICOTPOCKIIMOHHBIM O0OpYAOBaHUEM ISl TIPE3EHTa-

Ui, cpeAcTBaMH 3ByKOBOCIIPOU3BEACHHUS, SKPAaHOM, U UMEIOIINE BbIX0 ] B MIHTEepHET);

— HaJIM4ue HGO6XOI[I/IMOFO JIMICH3UOHHOT'O IIPpOIrpaMMHOI0 oOecreucHHs (OHepaHI/IOHHafl cucreMma

MS Windows XP/2007; uaterpupoBantoe odgucHoe npuioxenne MS Office).

[Ipu MCHOIB30BaHUU NMEKTPOHHBIX U3JAHHUI BYy3 JOJDKEH 00ECHEeUnTh KakJI0ro oOydarolierocs BO
BpEeMsl CaMOCTOSITEIbHON MOATOTOBKH pabOYUM MECTOM B KOMIIBIOTEPHOM KJIACCE C BbIXOJ0M B VIHTEpHET B

COOTBETCTBUH C 00HEMOM N3y4acMbIX TUCHUILJINH.

No B pator MatepualibHO-TEXHUUECKOE 00ecriedeHre AU CIUILTNHBI
(MOAy7Is1) ¥ OCHAIIEHHOCTH
1. Jlekumonneie 3ansatusa | Jlekunonnas ayguropus Ne 227, ocHalieHHas MPE3EHTALM-
OHHOM TEXHHMKOH (IIPOEKTOp, FKpPaH, KOMIBIOTEP/HOYTOYK)
1 COOTBETCTBYIOIIMM NporpaMMHbIM obecnieueHueM (I10).

2. [IpakTnueckue Jleknmonnas aynuropus Ne 227, ocHalleHHas: NMpe3eHTalN-

3aHSTHS OHHOM TEXHUKOH (MPOEKTOp, dKpaH, KOMIBbIOTEP/HOYTOYK)
Y COOTBETCTBYIOIIMM NporpaMMHbIM obecnieueHueM (I10).

3. ['pynmioBsle Jlexunonnas ayauropust Ne 230.

(MHIMBUAYaAJIbHBIE) [TomenieHne ¢ JOCTaTOYHBIM KOJMYECTBOM IOCAI0YHBIX
KOHCYJIbTALINU MECT ¥ MEJIOBOW MJIM MAPKEPHOUN JOCKOM.

4. Tekymuii KOHTPOJIb, Jleknmonnas aynuropus Ne 227, ocHalleHHas NMPe3eHTalN-
IIPOMEKYTOYHAs OHHOM TEXHUKOH (MPOEKTOpP, IKpaH, KOMIbIOTEP/HOYTOYK)
aTTecTanus ¥ COOTBETCTBYIOIIMM MporpaMmMHbIM oOecrieuenunem (I10).

5. | CamocTosrenbHas Kabuner Ne 204 nns camocTosiTesibHOM paboOThl, OCHAIIEH-
pabora HBI KOMIIBIOTEPHOM TEXHHKON C BO3MOYKHOCTBIO IOJKIIO-

yeHus K cetn «VHTepHEeT», MporpaMMol 3KpPaHHOTO YBEJIH-
YeHUsI U OOCCIICYCHHBIM JOCTYIIOM B AJIEKTPOHHYIO MH(DOP-
MallMOHHO-00Pa30BaTEIbHYIO0 CPEAY YHUBEPCUTETA.




Penen3ua

Ha pabouyto porpamMmy AUCIUIUIHHE B1.B.12 «®Du3uka HAHOPa3MePHBIX CHCTEM»
JUIA CTYIGHTOB 3 Kypca HallpaBJieHHs MOArOTOBKU
11.03.04 DnexTpoHMKa M HAHOAJIEKTPOHUKA (KBanupuUKalus «0akagaBp»)

PaGouas mporpamMmma qucHUIUIMHbL «PU3MKa HAHOPa3MEPHBIX CUCTEM» BKIIOYAET CIEeAylo-
1IMe pa3Aesbl: UeNHU U 33Jja4i AUCIUILTUHBI, MECTO IUCUUIUIMHBI B CTPYKTYpE OCHOBHOM 00pa3zoBa-
TEJIBHOW MpOrpaMMbl, MepeueHb IUIAHUPYEMBIX pE3yJIbTaTOB OOYUYEHUS MO JTUCUUIUIMHE, COOTHE-
CEHHBIX C IUIAHUPYEMBIMU PE3yJbTaTaMU OCBOEHUSI 00pa30BaTelIbHON MpOrpaMMebl, OOLIYI0 TPYIO0-
€MKOCTh JIMCUHUIUIMHBI, 00pa3oBaTesIbHbIE TEXHOJIOTUH, (POPMBI MPOMEKYTOUHOM aTTecTaluu, OIMU-
caHue y4yeOHO-MEeTOINYECKOTr0o, MH(GOPMALMOHHOTO M MaTepuaIbHO-TEXHHUYECKOr0 O0ecredeHus
mucuuminiel. [Iporpamma cootBercTByeT OOII, pabouemy yueOHOMY MUIaHy HampaBlieHUs o0yue-
HUSL.

PabGouas mporpamma moArotoBku OakanaBpoB 1o HampasieHuto 11.03.04 DnexTpoHuka u
HAHOMJICKTPOHHMKA OTBeUaeT cremnuduke Oyayme mpodecCuoHaIbHOM NESITeIbHOCTH BBITYCKHU-
KOB, B TOM YHCJIE HAYYHO-UCCIEeI0BATEIbCKOM.

B paGoueii nporpamme aucuuiuinHbl «PU3nKa HAHOPA3MEPHBIX CUCTEMY» IPUBEICHBI MPU-
Mepbl OLICHOYHBIX CPEJICTB JUIsl MPOBEIEHUS TEKYLIEro M MPOMEXYTOYHOIO KOHTPOJIS U KpUTEpUs
OLICHKHM YPOBHsI 3HaHUI oOyuaromuxcs. B Temarnueckom miiaHe JUCHUIUIMHBI BBIICIEHBI CIEIyO-
IIMe COCTaBIIAIOIINE: JIEKIIMH, MPAKTUYECKUE 3aHATHS, a TaKKe CaMOCTOsATeIbHas paboTa CTyleH-
TOB, 4TO oTBeuaeT Tpedosanuo GI'OC BO.

B paGoueii nporpamme aucuuriuHbl «dusnka HaHOPAa3MEPHBIX CHCTEM) COJIEpPKaHUE COOT-
BETCTBYET MOCTABJICHHBIM LIETSIM O0YUYEHHS, COBPEMEHHOMY YPOBHIO M TEHACHLUSM Pa3BUTHUS HAY-
Ku U npousBozacTBa. ConepikaHus pa3/iesioB SIBJISIOTCS ONTUMAaIbHBIMU B COOTBETCTBUE C pacmpe-
JIeICHUEM 10 BUJAM 3aHSATUH M TPYJOEMKOCTH B yacax. YeTko cQopMyIupOBaHbl IJIAHUPYEMbIE
pe3yabpTaThl 00yueHus: IpuoOpeTaeMble 3HAHUsI, YMEHUs, O0IHe U TPOPEeCCHOHATHHBIE KOMITETCH-
uuu. Pabouas mporpamma HarpaBiieHa B 1I€JIOM Ha (pOpMHUpOBaHUE NMPAKTUYECKUX HABBIKOB, pa3BU-
THA B CTYJIEHTaX TBOPYECKOTO MOJX0/Ia U CUCTEMHOI'O MBIILJIEHUS, TOCTUKEHUSI HaBBIKOB HCCIIE0-
BaTess U MHXKEHepa.

Takum o0Opa3om, pabouas mporpamMmma AUCUMIUIMHBI «Du3MKa HAHOpPa3MEPHBIX CUCTEM)
nosiHocThIO cooTBeTcTBYeT @I'OC BO 1 0cHOBHOI 00pa3oBaTebHON MTporpaMme MO0 HANpaBICHUIO
noarotoBku 11.03.04 DnekTpoHrKa ¥ HAHOAJNEKTPOHHKA Tpodwist "HaHOTEXHOIOTHH B 3JIEKTPO-
Huke" (kBanudukanus «0akamaBp») U MOKET ObITh UCIOJB30BaHA B yueOHOM mporecce B PI'BOY

BO «Ky6anckuii rocy1apcTBEHHBIN YHUBEPCUTETY.

KoMITbIOTepHEBIX TexHonoruit Kyol'y, a-p ¢pus.-mat. Hayk B.A. HUcaes

3asenyromuit kKadpeapoi TeopeTHIECKON PU3HKH U / /% ) (5
i
e
I/’



Penenzus
Ha pabouyro nporpaMMy JucHUILIHHEL B1.B.12 «@H3HKa HAHOPAa3MEePHBIX CHCTEM»
JUTsSL CTYICHTOB 3 Kypca HanpapjieHus noArotoBku 11.03.04 DinexTpoHHKa H HAHOZIEKTPOHUKA
(xBanmudukarus «ObaxaaaBp)

I[Tporpammy noAroToBHI KaHAMIAT XMMHUIECKUX HAayK, HOLEHT Kadeapsl patdobu3uKa 1
HaHOTEXHONOrHH pusuKo-TexHudeckoro dakynsrera PI'BOY BO «Ky6I'Y» Byssko Bnagumup
IOpbeBuy.

Pabouaa mporpaMma muciMIUTMHBI «®DU3MKAa HAHOPAa3MEPHBIX CHCTEM» BKJIIOYAET
CJICJIYIOIINE pa3/iesibl: IEeIH 1 3ajaui JUCHUILTHHEL, MECTO JUCIUIUIMHEI B CTPYKTYPE OCHOBHOM
00pa30BaTeNBHOM NPOrpaMMBI, MepeYeHb IUIAHHPYeMBIX pe3ylbTaToB o00y4eHHs IO
MUCIMIUTHHE, COOTHECCHHBIX € IUIAHUPYEMBIMH pe3yJIbTaTaMH OCBOCHHS 00pa3oBaTeNbHOI
MPOTPamMMBIl, OOIIYI0 TPYMOEMKOCTh JUCHMINIMHBL, 00pa30BaTeNbHEIE TEXHOIOIHH, (OPMEI
INPOMCKYTOYHOH aTTeCTalMM, ONUCAHUE Y4eOHO-METOIUYECKOro, HWHGOPMAIMOHHOIO U
MAaTepHaIbHO-TEXHHUECKOT0 00ECTIEUCHUS AUCI{HUILTHHEL.

B paGoueit mporpaMme muCIMIUIMHBI «PH3MKa HAHOPA3MEPHBIX CHCTEM» YKa3aHbI
IPUMEPEI OLICHOYHBIX CPEACTB UL KOHTPOJS pe3ylbTaToB 00yueHHsA. B TemMaruyeckoM IuiaHe
JUCHHUIUTHHEL BBIJICJIEHBl CIICAYIOLUIME COCTABIAIOLINE: JICKIMHM, TNPAKTHYECKUE 3aHATUS U
CaMOCTOATENbHAs paboTa CTYIE€HTOB, OTBEYAIONIHE TPeOOBaHUAM 00pa30BaTEIBHOrO CTAHIApTA.
PaGouas mnporpamma IOAroToBKH OakagaBpoB mo Hampasienuto 11.03.04 Dnexrponuka u
HAHOZJICKTPOHMKA  OTBe4aeT  cnemupuke Oyayiieidd  HAYYHO-HCCIENOBATENBCKOM U
npo¢ecCHOHANBHOI JeATETPHOCTH BHIITYCKHUKOB.

O6pasoBaTeNbHBIE  TEXHOJIOTUM  XapaKTEpU3YIOTCA HE TONBKO  OOUIENPHUHATHIMH
dopMamMu, HO ¥ BBINOJHCHUCM HWHIMBHAYAIbHBIX IMPAKTHYECKHX 3alaHUil, aKTHBHBIM
BOBJICUECHHEM CTYIEHTOB B Yy4eOHBI mpoliecc, MCHONB30BAaHHEM JIEKIM C MPOOIEMHBIM
U3JI0KEHHEM, 00CYMICHUEM CIIOKHBIX BOIIPOCOB U MPOOJIEM, IPOBE/ICHHEM 3aHATHIA B peXKUMax
B3aUMOJICHCTBUS  «IIPENOflaBaTeNb — CTYJEHT» M «CTYAEHT — IpPeNoJaBaTellb», OTKPHITBIM
BBICTYIUICHHEM Ha CEMHHAPCKUX 3aHATHAX Nepe] ay JUTOpHEN COKYPCHHKOB.

Taxkum obpa3oM, pabodas mporpaMMa AMCIMIUIMHBI TOJNHOCTBIO cooTBercTByeT OI'OC
BO u ocHoBHOH 00pa3oBarenbHOii IporpaMMme MO HampaBieHHIO moarotoBku 11.03.04
DNEKTpOHUKA M HAHOJJIEKTPOHMKA HANpaBIeHHOCTH moArotoBku "HaHoTexHomoruu B
3JIEKTPOHHKE" (KBaJIUpHUKaus «OaKajaaBp») U MOXKET OBITh UCIIOJIB30BaHa B y4eGHOM Mpolecce

B ®I'BOY BO «Kyb6aHckuii rocy1apcTBEHHBIH YHUBEPCHTETY.

HavyaJbHUK OIOpPO MATEHTHOW M HAYYHO-TEXHUYECKOW HH(OpMaruu J/ Rymneon OLL

AQ «Kb «Cenenay, kauauaaT QU3NKO-MaTeEMaTHYECKUX HAYK




