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1 Heau n 3a1a4u U3yYeHUs1 AUCHUILIMHBI (MOAYJIs).
1.1 llean ocBoeHUs1 AUCHMILJIMHDI.

Heap nucunInHbL: GOPMUPOBAHUE Y CTYICHTOB CHCTEMAaTUYECKUX 3HAHUN O CITOcO0ax
U METOJaxX MPUMEHEHHsS] OCHOBHBIX MPUHIIUIIOB KBAHTOBOW TEOPUHU M (U3UKH TBEPIOrO Teja K
WCCIICIOBAHHIO U OTMCAHHIO CBOMCTB OOBEKTOB M CTPYKTYp HAHOPAa3MEPHOTO MacHITada.

1.2 3agauu JMCHUILIHHBI.

3aaqyaMu OCBOCHMS AUCUMIUTUHBI «DU3nKa HAHOPA3MEPHBIX CUCTEM SIBIISIFOTCS:

— ¢opMUpOBaHUE TEOPETHUECKUX 3HAHUHN B 00acTh (U3UKH HAHOPA3MEPHBIX CUCTEM;

— (hopMHUpPOBaHKE 3HAHUHN IO TEOPETUUCCKUM HUCCIIEIOBAHUSM HAHOPA3MEPHBIX CUCTEM;

— ¢opMUpOBaHNE HABHIKOB MO MPUMEHEHUIO TEOPETUYECKHX MOJOKEHUH K OMHCAHUIO
CBOICTBa HAHOCTPYKTYP PA3IMYHON MPOCTPAHCTBEHHOW PAa3MEPHOCTH;

— (opmupoBaHue 3HAHUN MO MoAU(DUKAIIMK HAHOPA3MEPHBIX CHUCTEM, MPUBOMASIIEH K
M3MEHEHUIO UX JIEKTPOMArHUTHBIX XapaKTEPHUCTHK;

— TpHOOpeTeHHE HABHIKOB AaHAIMW3a JAAaHHBIX OSKCIEPUMEHTAIBHOTO UCCIEIOBAHHUS
bu3HYeCcKuX SIBJICHUIN U MPOIECCOB B HAHOCUCTEMAX;

— OBJIaJICHUE METOJaMU PEILICHUS] HAyYHO-TEXHUUYECKUX 3a]a4 B 001aCTU MPAKTUIECKOTO
MIPUMEHEHHUSI HAHOCUCTEM, UCXO/ISl U3 UX AJIEKTPOMATHUTHBIX XapaKTEPUCTHK;

— pa3BUTHE y OOYYAIONIMXCS MHTETPATUBHOTO CTHUJIS MBILIUICHUS U TO3HABATEIHHOTO
WHTEpeca K HOBBIM pa3paboTkaM B 00JACTH HAHOPA3MEPHBIX MATEPUAIOB JJICKTPOHHOU
TEXHUKH.

B pesynbrate msyueHusi Hactosmed IUCHUILTAHBI «DU3UKa HAHOPA3MEPHBIX CHCTEM»
CTYJIEHTHI JOJDKHBI TIOJTYYUTh 0a30BbIE TEOPETUYECKUE 3HAHUS O 3aKOHOMEPHOCTSIX 00pa3oBaHus
HAHOCHCTEM M W3MEHEHUS HuX (U3MYECKHX CBOWCTB B 3aBUCHUMOCTH OT WX TUNA U
MPOCTPAHCTBEHHON pa3MepHOCTH. Takke U3ydyeHHE HACTOSIEH JUCIUIUIMHBI TO3BOJIUT
CTyJleHTaM mpuoOpecTH yMEHHS W HaBBIKM TOWCKAa W aHaiu3a HaydyHOW WHQOpMAIMU TIO
¢uznyecKkuM CBOMCTBAM pa3IMYHBIX HAHOCHCTEM B 3aBUCHMOCTH OT UX THNA U
MPOCTPAHCTBEHHOU Pa3MEpPHOCTH.

1.3 MecTo qtucuunMHbl (MOayJisi) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl.

«Du3rKa HaHOPAa3MEPHBIX CHUCTEM» — WHTETPATHBHAS HAaydyHas JUCIUIUIMHA O
MPUMEHEHUU TEOPETHUECKUX (U3UKO-MaTEeMaTHYECKUX TMOJOXKEHUH K OMUCAaHUI0 (PU3HMUECKHX
CBOICTBAa HAHOCTPYKTYp. OHa packpbiBaeT oOmIMe s BCEX HAHOCHCTEM 3aKOHOMEPHOCTH
oOpa3oBaHMsi ¥ U3MEHEHUS (PU3MUYECKHX CBOMCTB B 3aBUCUMOCTH OT UX THIA U
IIPOCTPAHCTBEHHOMN pa3MEpPHOCTH.

JMuctunmaa «®dusuka Hanopasmepubix cuctem» (b1.B.12) nns GakamaBpuara 1o
Hanpasienuio 11.03.04 DnexTpoHMka M HaHOAJIEKTpOoHHKA mpodwmns "HaHoTexHomoruu B
AJICKTPOHMKE" SIBIIAETCS COCTAaBHOW 4YacThi0 BapuatuBHoro Oyioka b1.B. ydeOHoro mimana u
OTHOCUTCSI K BapHaTHMBHOW 4YacTH JUCIHHMIUIMH MpodeccHoHaNbHOTO [uKiaa. JluciurimHa
«®Du3nka HaHOpPa3MEpHBIX CHUCTEM» OazupyeTcs Ha 3HAHUU AMCLUUIUIMH YHUBEPCUTETCKOIO
Kypca: DJIGKTpUYECTBA W  MarHeTu3Ma, MaTepuajoB U  METOAOB  HAHOTEXHOJIOTHH,
HEOpraHW4Yeckod  xumMuu, Qusnueckod xumun. OcBoeHHE  AUCHUIUIMHBI  «Du3uka
HAaHOPA3MEPHBIX CHCTEM» TO3BOJUT CTYACHTaM MPUMEHATHh I[OJYyYEHHBbIE 3HAHUS TMpU
MOJIFOTOBKE BBIMYCKHBIX KBATH(PUKAIIMOHHBIX PaloT.

N3yuenne nucuumiuubl «®du3uka HaHOpPA3MEPHBIX CHUCTEM» BKIIOYAET ayJUTOPHBIE
3aHATUSA CO CTyJEHTaMM (JEKIUHU, MPAKTUYECKUE 3aHATHS), TPYNIOBbIE U WHIUBUIYaJbHBIC
KOHCYJIbTAIlNH, HaIMCcaHue pedepaToB, YCTHBIE JOKIIAbI, CAMOCTOSTEILHYIO PabOTy CTYJCHTOB
¢ yueOHOM uTepaTypoil, HAydHBIMH UCTOYHHUKAMHU.



1.4 Ilepevyenb MJIaHMpyeMbIX Pe3yJbTATOB O0y4YeHHsl IO JMCHMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ JIAHUPYEMbIMHU pPe3yJbTaTaMM 0CBOCHHS 00pa30BaTeIbHOIl MPOrpaMMBbI.

W3ydenne naHHOW y4eOHOM AWCUMIUIMHBI HANpaBleHO Ha (OPMHpPOBAHUE ¥
oOyuaromuxcs npodeccruoHanbHbx kommnereniuii [1K1, ITK-2.
Wnnex Comememe B pe3ynbrarte nu3ydyenus yueOHON AUCHUTITUHBI
No c 00yJaronmecs JTOIKHbI
IL.I. | KOMIET KOMIICTEHIIH
J— (unm e€ yacTtH) 3HaTh yMeThb BJIaJeTh
1 IK-1 CTYIEHT 00JiaaeT OCHOBHBIE OITHCBLIBATH HaBBIKAMH
CIOCOOHOCTHIO B3alMOCBSI3U B3alMOCBS3U IIOMCKA U
CTPOUTH NMPOCTEUIINE | MEKIY MEXAY aHaJn3a
busnveckne u ¢usnyeckumMu | GU3NIECKUMU JIUTEPATyPHBI
MaTeMaTH4ECKHE CBOMCTBaMHU CBOMCTBaMHU X UCTOYHUKOB
MO/IeNU TpUOOpPOB, HAHOCTPYKTYp | HAHOCTPYKTYP 1o
CXEM, YCTPOUCTB U u IIPUMEHSIEMBIX B | pa3paboTke
YCTaHOBOK HAHOCTPYKTYPH | COBPEMEHHBIX YCTPOMICTB
JIEKTPOHUKU U POBaHHBIX JIEKTPOHHBIX IEKTPOHUKHU
HaHORJIEKTPOHUKHU MaTepHaoB YCTPOWNCTB; u
pa3IuYHOTO NPUMEHSEMBIX | AeJaTh IPOTHO3bI | HAHOAIIEKTPO
(GYHKIIMOHATIBHOTO B YCTPOMCTBAaxX | CO3/aHUs HUKHU
Ha3HA4YEHUs IEKTPOHUKU U | NEPCHEKTUBHBIX | PA3JINYHOTO
HAHORJIEKTPOHU | AJIEKTPOHHBIX (byHKIMOHAb
KU Pa3IM4YHOrO | YCTPOMCTB Ha HOT'O
(YHKIMOHATIBH | OCHOBE Ha3HauYEHUs
Oro Ha3HAueHMs | HAHOYACTHIL Ha OCHOBE
Pa3NUYHbIX HaHOYaCTHI
TUIIOB pa3IMYHbIX
TUIIOB
2 | IIK-2 CTYJEHT o0siaaeT OCHOBHBIE OIUCBIBATh HaBBIKaMU
CIIOCOOHOCTBIO 3aKOHOMEPHOCT | OCHOBHBIE IIOHUCKA U
apryMEHTHPOBaHHO | U B 3aKOHOMEPHOCTH | aHaJIn3a
BBIOMPATH U (bU3UIeCKUX B (pusnueckux JTAHHBIX
peanu30BbIBATh HA CBOMCTBAxX CBOMCTBAxX AKCIIEPUMEHT
MIPAaKTUKE HaHOCTPYKTYp | HAaHOCTPYKTYp U | OB IO
3G PEKTUBHYIO u HaHOCTPYKTYPHpP | U3yUEHUS
METOIUKY HaHOCTPYKTYPH | OBaHHBIX buznueckux
HKCHEPUMEHTAIBHOTO | POBAaHHBIX MaTepHaoB CBOWCTB
UCCIIeI0BaHUS MaTepHaoB IPUMEHSEMbIX B | HAHOYACTHII
napaMeTpoB U NPUMEHSEMBIX | COBPEMEHHBIX Pa3NUYHbIX
XapaKTEPUCTUK B COBPEMEHHBIX | 3JIEKTPOHHBIX TUIIOB
npubOpOB, CXeM, ANEKTPOHHBIX YCTpPOMCTB;
YCTPOUCTB U YCTPOWCTB BBIOMpATh
YCTaHOBOK METOJIUKH
3JIEKTPOHUKH U HCCIIEIOBAHUI
HAHO3JIEKTPOHUKH ANEKTPOHHBIX

Pa3IMYHOTO

YCTPOWCTB Ha




Nuanex B pesyibrare u3yueHus y4eOHON TUCIIAIIIIAHEL
& Conepxxanue pesy y y G
No C o0Oy4aroumecs qOJDKHBI
KOMIIETEHIIUHA
ILI. | KOMIET .
(vt €€ yacTH) 3HATDH yMeTh BJaeTh
E€HI[NU
(YHKIIMOHAIEHOTO OCHOBE
Ha3HAYEHUS HAHOYACTHIL
pa3IMYHbIX
THIIOB
2. CTpyKTypa M coep:KaHue JMCIHUIIIHHBI.
2.1 Pacnipenesienne Tpy10éMKOCTH M CHMILIMHBI IO BUAAM padoT.
O6mass TpyAOo€MKOCTh JUCHMIUIMHBI cocTaBisger S5 3ad.en. (180 wacoB), wux

pacrmpenesieHue 1Mo BuiaM padboT MpencTaBieHo B Tabnuue (0 cmyoenmos ODO).

Bun yueGHOM paboThI Bceero | Cemectpsbl (4achl)
4acoB 5

KonrakTHas padora, B TOM YHcjIe: 62,5 62,5
AyauTOpHBIE 3aHATHS (BCEro) 54 54
3aHsTHs JEKLIMOHHOIO THIA 18 18
3aHATUS CEMUHAPCKOT0 TUIA (CEMHHAPHI, TPAKTUYECKHUE 36 36
3aHATHUS)
JlaGopaTopHbIe 3aHATHS — —
HNnas koHTaKTHasA padoTa: 8,5 85
Kontpoas camocrositenbHoit pabotsl (KCP) 8 8
ITpomexyTtounas arrectanus (MKP) 0,5 0,5
CamocrosiTesibHasi padoTa, B TOM YHCJIe: 81,8 81,8
KypcoBas pabota — —
ITpopaboTka yueOHOro (TEOPETUYECKOTr0) MaTeprata 30 30
BrinonHenue HHAMBUYaTbHBIX 3aJaHUN (TIOATOTOBKA 20 20
COOOIIICHUH, Mpe3eHTAII)
Pedepar 10 10
[ToaroToBka K TEKyIIEMY KOHTPOJIIO 10 10
KoHTpoJb: 35,7 35,7
NMOJAT0TOBKA K 3a4eTy U IK3aMeHY 35,7 35,7
OO0mas TpyroeMKoOCTb | 4ac. 180 180

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

3a4. e. 5 5

2.2 CTpyKTYypa IMCHUIIUHBI:

Pacnpenencuue BumoB yueOHOM pabOThI U KX TPYTOEMKOCTH IO Pa3JieiiaM JUCIUTUTAHBI.
Paznensl (TeMbl) TUCIUTUIMHEL, U3y4YaeMbIe B 5 ceMecTpe (ounas ¢opma):

KomnnuectBo yacos

HaumenoBanue pazzaenos (Tem) Beero

AyautopHas SRS
abota pHa
P pabota
J | m3 |[Jp | CPC




KomnnuectBo yacos

AynutopHas BreayauTo
Ne HaumenoBanue pazzaenos (Tem) Beero yﬂa&)g pHas
P pabota

J | 113 JIP CPC

1. |Benenue B npeamer. OCHOBHBIE
HaHOpa3MepHbIe MaTepuabl U
HAaHOTEXHOJIOTHH. 6 2 2 2
2. |lTonydeHune HaHOpPa3MEPHBIX MATEPHUAIIOB
C pa3NUYHBIMU (HU3UUECKUMU

CBOMCTBAMH. 14 2 4 8
3. |TepmonnHaMuKa HaHOPa3MEPHBIX CHCTEM.| 12 2 2 8
4. |CTpyKTypHBIE CBOICTBAa HAHOPAa3MEPHBIX

MaTepHaJIOB. 14 2 4 8
S |Pusnyeckue CBOWCTBA HAHOPA3MEPHBIX U

HAaHOCTPYKTYPHUPOBAHHBIX MAaTEPUAJIOB. 22 2 6 14
6 |®Pusnueckue CBOMCTBA yIIEPOAHBIX

HaHOMaTEPHAJIOB. 32 4 10 18

7 |BuausiHHE NPOCTPAHCTBEHHOU
Pa3MEPHOCTH HAHOCTPYKTYP Ha UX
AJIEKTPOHHBIE U (PU3UYECKHE CBOMCTBA. 22 2 6 14
8 |MopaenupoBaHue U U3yYEHUE CTPYKTYPhI
U CBOMCTB HAaHOYACTHII U

HaHOMAaTEPHUaJIOB. 13,8 2 2 9.8
Hmozo no oucyunaune: 135,8 | 18 32 81,8
[Mpumeuanune: JI — nexkumm, [13 — mnpakThueckue 3aHATUS / cemuHapsl, JIP —

naboparopusie 3ausaTus, CPC — camocTosaTenpHas paboTa CTyJeHTa.
2.3 Conep:xanue pa3iesioB (TeM) IMCUUILIUHBI:

2.3.1 3ausaTHd JeKIMOHHOI0 THIIA

No HaumenoBanue s S e dopma TEeKyIIEero
pazaena (Tembl) KOHTPOJIS
1 |BBenenue B mpeamer. Knaccupukanus HaHowacTHll 1O HX I13
OcHoBHbIE pazmepam. OcHOBHBIC KJIACCHI
HaHOPa3MEPHEIC HAaHOpa3MEpHBIX cucTeM. TBepras ¢asa,
Matcepuajbl 1 KPUCTAIMYECKOE ¥ aMOP(PHOE COCTOSHUS,
HAHOTCXHOOTHH. oxHO(Da3HbIE u MHoro(da3HbIe
HaHOMaTepHuallbl, CIUIaBbl,  TBEpAblE
pacTtBopbl. TBeprodasHble MaTepHalbl,
Kiaccuukanus: MaTepuaibl c
AIIEKTPHUYECKUMHU u MarHUTHBIMH
GyHKIHSIMU.
2 |Ilomyuenue Co3gaHnne HAHOCHUCTEM M HAHOOOBLEKTOB KB /113
HaHOPa3MEPHBIX 10 TMPUHIIUIIAM «CBEPXY-BHU3» U «CHHU3Y-
MaTCpHaiioB € BBepx». OCHOBHBIE  (U3MYECKHE W
PasITITHBIMH XUMHYECKUE METOIbI OTyYeHHs
q)mfIquKHMH HaHOPa3MEPHBIX MaTepHaoB c
CBOWMCTBaMH.




Pa3TUYIHBIMU (PU3NICCKUMHU CBOWCTBAMHU.

TepMoauHamuka
HAaHOPA3MEPHBIX CUCTEM.

OcoOenHoctu TEPMOJMHAMHYECKUX
CBOMCTB  HAHOPAa3MEPHBIX CHUCTEM W
HaHOCTPYKTYP. [ToBepxHOCTHOE

HAaTsDKEHUE, IIOBEPXHOCTHAsT M KpaeBas
SHEPrusl HAHOYACTHIL.
W3menenne (HazoBbIX paBHOBECHH H

TEeMIIepaTypbl TTaBJICHUS B
HaHoMaTepuanax. Pa3oBble NEpPexXoibl B
HaHOMAaTepHuaax.

CTpyKTypHbIE CBOWCTBA
HaHOPa3MEPHBIX
MaTEpUaJIOB.

CTpyKTypHBIE CBOHCTBA U MOP(OIOTHA
HaHOMaTepuaJloB. BinsHue TemMneparypsl
Ha CTPYKTypy HaHodacTul. Bnusuue
pa3Mepa HaHOYaCTULl Ha ITapaMeTp
KpHUCTaNTN4ecKoil pemeTku. [ledexTs
KPUCTAJUIMYECKOW pEelIeTKN
HaHOMAaTepHaJIoB. ToueuHbIE U IMHEHHBIC
nedexTsl B HaHOMaTepuanax. Biausaue
pa3Mepa 3epHa HaHOMaTepHasa Ha
IIPOYHOCTH, TBEPAOCTh U INTACTUYHOCTh
KOHCOJIMJUPOBAHHOTO 00pasia.

duznyeckue CBOMCTBA
HaHOPa3MEPHBIX U
HaHOCTPYKTYPHUPOBAHHBIX
MaTepHaoB.

DNEeKTpUYECKUe CBOMCTBA
HaHOMAaTEPHAJIOB.

MarHutHbele CBOMCTBA HAHOMATEpPUAJIOB.
OcoGenHoctu TEIJIOBBIX CBOMCTB
HaHOMaTepHaJoB. OcoOenHoctu
CTPYKTYPHO-MEXaHUYECKHUX CBOMCTB
HaHOMAaTEPHAJIOB.

KB /113

du3nyeckue cBolicTBa
YIJIEPOIHBIX
HaHOMaTEpHAaJIOB.

@ynnepeHsl U QyIepUbl, UX CBONCTBA.
JIykoBrnuHBIE YIIIEpOOHBIE
HaHOCTPYKTypbl. HaHoanmMazel u  ux
OJICKTPOHHBIC n (1)I/I3I/I‘I€CKI/IG
XapakTepucTUku. [loTeHMan npuMeHeHus
(dyJIIEpEeHOB, YIJIEPOIHBIX HAHOIYKOBHI] U
HaHOAJIMAa30B B 3JIEKTPOHHUKE.
Yrnepoausie HaHOTPYOKH " 170.¢
¢dusnyeckne xapakrepucTuku. IloTeHunan
MIPUMEHEHHUS YIJIEPOJHBIX HAHOTPYOOK B
JIEKTPOHUKE.

KB /113

dusnyeckue cBolicTBa
YTIEPOAHBIX
HaHOMAaTEPHAJIOB.

VYraeponHsle HAHOHUTH, HAHOKATYIIKH,
HaHOKOHYCBI U HAHOKAIICYJIbI.

I'paden u ero MOJTy4YEHHUE.
ITpocTpaHCcTBEHHAs! CTPYKTYpa M CBOHCTBA
rpadeHa, ero 30HHas CTPyKTypa. Bumsl
HaHOCTPYKTYP rpageHna.
[IpoBomMMOCTHBIE CBOMCTBA
HaHOCTPYKTYp  rpadena. IloreHuman
NpUMEHEHHsT TPa(eHOBBIX HAHOCTPYKTYP
B DJIEKTPOHHMKE.

KB /113

Bnusguue

3D-, 2D, 1D- u OD-Tunsl HaHOCTPYKTYD.

KB /113




MPOCTPAHCTBEHHOMN
pa3MepHOCTH
HAHOCTPYKTYp Ha UX
9JICKTPOHHBIC U
¢uznyeckue cBoicTBa.

Bimsaue reomerpudeckoro pasmepa 1D-
HAaHOCTPYKTYp Ha MX OJJIEKTPOHHBIE U
¢usnueckre cBoicTBa. KBaHTOBBIC HHTH,
HAaHOINIPOBOJIOKM H  HAHOINPOBOJAA, UX
cBocTBa. JlMClOKanmM¥ B  KBAaHTOBBIX
npoBoJiokax.  Kputuyeckue  pa3mepsl
KBaHTOBBIX ITPOBOJIOK M KBAHTOBBIX TOYEK
M0 OTHOUICHHIO K  (OPMHUPOBAHUIO
auciokaui. KBaHTOBBIE TOYKM M HX
ANEKTPOHHBbIE W (DU3HUECKHE CBOMCTBA.
KBaHTOBBIE pEIETKH.

MPAKTUYECKUX 3aJaHUM.

2.3.2 3aHATHA CEMHHAPCKOI'O THIIA.

9 |MogenupoBanue u OCHOBHBIE TEOPETUUECKUE METObI KB /113
HU3y4YE€HHUE CTPYKTYPBI U HU3YYCHUS HAHOYACTULL U HAHOCUCTEM.
CBOMCTB HaHOUacTUI M | OCHOBHBIE SKCIIEPUMEHTAIIbHBIE METO/IBI
HAHOMATEpHATIOB. HCCTIEOBaHUS CTPOCHHUS U CBOWCTB
HaHOPA3MEPHBIX CUCTEM.
[Ipumeuanune: KB — oTBeTbl Ha KOHTpOJIbHbIE Bompockl, [I3 — BbImonHEHUE

No HaumenoBanue o e () dopma TeKyIIero
pasnena (Tembl) KOHTPOJIA
1. |BBenenue B mpeaMer. Knaccudukanus HaHOYacTHI] 1O  HX I13
OcHoBHBIE paszMepam. OcHoBHbIE KJIaCChI
HaHOPa3sMCPHEIC HaHOpa3MEpHBIX cucTteM. TBepaas (dasa,
MaTepHaiel 1 KpUCTAIINYECKOe 1 aMOP(HOE COCTOSHUS,
HAHOTEXHOIOTUH. oHO(a3HbIE u MHOTO(a3HbIe
HaHOMaTepHabl, CILIABBI, TBEpAbIE
pactBopbl. TBepmodasHble MaTepHalbl,
KJaccuukanus: MaTepHabl c
JIEKTPUUECKUMHU u MarHUTHBIMU
GbyHKIUSIMU.
2. |llomyuenue Co3manne HanocucteM u HaHOOOBekTOB| KB /II3/P/J]
HaHOPa3MEPHBIX [0 MPUHIKIIAM «CBEPXY-BHU3» U «CHHU3Y-
MaTCpHAJIOB C BBepx». OCHOBHBIE  (uU3MYECKHE U
pa3IHIHbIMH XUMHUECKHE METO/TBI IOy YEHUS]
q)H3fIquKHMH HaHOPa3MEPHBIX MaTepuasoB c
CBOUCTBAMH. Pa3sIUYHBIMU (PU3HUECKUMHU CBONCTBAMH.
3. |TepmoaunaMuka OcobeHnoctu TEPMOJIUHAMUYECKUX KB/II3/P
HAaHOPA3MEPHBIX CUCTEM. |CBOMCTB  HAHOPA3MEPHBIX CHCTEM H
HaHOCTPYKTYD. [ToBepxHOCTHOE
HaTSDKEHHME, IOBEPXHOCTHAs W Kpaesas
SHEprus HaHOYACTHII.
WN3menenne (a3oBbIX paBHOBECUH U
TeMIepaTypbl IUTaBJICHUS B
HaHoMmaTepuanax. da3oBble mepexoabl B
HaHOMaTepHasax.
4. |CtpykrypHble cBolicTBa |(CTpyKTypHBIE CBOICTBA U MOP(OIOTHs 3/p/




HaHOPa3MEPHBIX
MaTepHaoB.

HaHOMaTepuaJloB. BinsHue TemMneparypsl
Ha CTPYKTypy HaHodacTul. Bnusuue
pa3zMepa HaHOYaCTUll Ha apaMeTp
KpHUCTaNTN4ecKoil pemeTku. [ledexTs
KPUCTAJUIMYECKOU pEelIeTKN
HaHOMAaTepHaJIoB. ToueuHbIE U IMHEHHBIC
nedexTsl B HaHOMaTepuanax. Biausaue
pa3Mepa 3epHa HaHOMaTepHasa Ha
IIPOYHOCTH, TBEPAOCTh U INTACTUYHOCTh
KOHCOJIMJUPOBAHHOTO 00pasia.

du3nueckue cBolicTBa
HaHOPa3MEPHBIX U

HaHOCTPYKTYPHPOBAHHBIX

MaTepHUaJIOB.

DNeKTpUYECKHe CBOMCTBaA
HaHOMaTEpHUAaJIOB.

MaruuTHbi€ CBOMCTBAa HAHOMATEPHAIIOB.
Oco0EeHHOCTH TEIIOBLIX CBOMCTB
HaHOMaTepHuanoB. OCOOEHHOCTH
CTPYKTYPHO-MEXAHUYECKUX CBOMCTB

HAaHOMAaTEpPHAaJIOB.

KB/II3/]1/P

dusudueckue cBoOiCcTBA
YIIE€pOAHBIX
HaHOMAaTEPHAJIOB.

Oynnepersl U Qyiepubl, ©X CBOWMCTBA.
JlyxoBuuHBIE YIIEPOAHbIE
HAaHOCTPYKTyphl. Hanoanmasel u  ux
AJIEKTPOHHbIE u ¢buznueckue
xapaktepucTuky, [loTeHuan npuMeHeHus
(byJIepeHoB, YIiIepOAHbIX HAaHOITYKOBHIL U
HAHOAJIMA30B B AJIEKTPOHHUKE.
VYranepoausie HAHOTPYOKH u ux
¢buznueckue xapakrepuctuku. [loTenunan
NPUMEHEHUS YTJIEPOTHBIX HAHOTPYOOK B
AJIEKTPOHHUKE.

KB/I3///P

dusnueckue cBolicTBa
YIJIEPOIHBIX
HaHOMAaTEPHUAJOB.

VYrinepoaHble HAHOHWUTH, HAHOKATYILKH,
HAaHOKOHYCBI U HAHOKAIICYJIBI.

I'paden U ero MIOJIy4YEHHUE.
[IpocTpaHcTBEHHAs! CTPYKTypa M CBOMCTBA
rpadeHa, ero 30HHas CTPyKTypa. Bumisl
HaHOCTPYKTYP rpadeHa.
[IpoBoauMOCTHBIE CBOICTBA
HAaHOCTPYKTyp  rpadena.  Ilorenmnman
MPUMEHEHUS TPadeHOBBIX HAHOCTPYKTYP
B JJICKTPOHMKE.

KB/II3/ A /P

Bnusnaue
MPOCTPAHCTBEHHOM
pa3MepHOCTH
HAHOCTPYKTYp Ha UX
AIIEKTPOHHBIE U

¢uznyeckue cBoicTBa.

3D-, 2D, 1D- u OD-Tunsl HaHOCTPYKTYD.
Bnusinue reomerpuueckoro pasmepa 1D-
HAaHOCTPYKTYp Ha WX OJJICKTPOHHBIE |
¢uzmveckue cpoiictBa. KBaHTOBBIE HUTH,
HAaHONPOBOJIOKK ©  HAHOINPOBOJAA, UX
cBoiicTBa. Jluclokamymu B  KBaHTOBBIX
npoBoJiokax.  KpuTuueckue  pasmepsl
KBaHTOBBIX MTPOBOJIOK U KBAHTOBBIX TOYEK
0 OTHOUIGHHI0O K  (hOPMHUPOBAHMIO
nuciokaui. KBaHTOBbIE TOYKHM M HX
ANEKTPOHHBIE W (DU3MUECKHE CBOWCTBA.
KBaHTOBBIE pelIeTKH.

KB/M3/]1/P




MopenupoBanue u OCHOBHBIE TEOPETUUECKHE METOIbI KB/II3/1/P
N3y4YEeHHUE CTPYKTYPHI 1 HU3YYCHUS HAHOYACTULL U HAHOCUCTEM.
CBOICTB HaHouacTHI 1 | OCHOBHBIE SKCTIIEPUMEHTAIIHBIE METO/IbI
HAHOMATEPHAIIOB. WCCIIeIOBaHMS CTPOCHUS U CBOICTB
HAaHOPA3MEPHBIX CUCTEM.

[Ipumeuyanue: KB — otBeThl Ha KOHTpoJibHBIE Bompochl, I[I3 — BbINOJHEHUE

npakTHYeckux 3amnanuii, [l — moknan, P — pedepar.

2.3.3 JIaGopaTopHble 3aHATHS.

CornacHo yueOHOMY IUIaHy JaOopaTOpHble 3aHATHS MO ydeOHOU nucrmminHe b1.B.12

«Duszuka HAHOPa3MEPHBIX CUCTEM) HE TIPETYCMOTPEHBI.

2.3.4 IlpuMepHasi TeMaTHKA KYpPCOBBIX PadoT (IIPOEKTOB).

CornacHo yuyeOHOMY IUIaHYy 10 JAHHOW JHUCUUIUIMHE MPETyCMOTPEHBI KypCOBbIE pabOThI

(TIPOEKTHI):

1) Kommno3uTHbIE MATHUTHBIE CTPYKTYPBI Ha OCHOBE ZnS.

2) UccnenoBanue reTeponepexo 0B B HAHOCTPYKTypax Ha OCHOBE ZnS.

3) MuUKpOCTPYKTYpHBIE CBOHCTBAa HAHOPA3MEPHBIX TIJICHOK MEIH.

4) UccnenoBanue OTXKUra HaHOpa3MEPHbIX MJIEHOK OJIOBA.

5) PazpaboTka paauomnoriomnariieii HAHOKOMIIO3UTHOM OyMarmy.

6) MonenupoBaHue CBONCTB T€pMaHUEBBIX HAHOCTPYKTYP

7) MoaenupoBaHre CBOMCTB HAHOCTPYKTYP CyJIb(puIa [MHKA.

8) CaoiicTBa HaHocTpyKTyp ZnO ¢ nonuposanueM Fe, Co, Ni.

9) Papguonoriomaronre HAaHOKOMITO3UTHBIC TTOKPHITHS Ha 0CHOBE Nig sZng sFe;O4.

10) MHccnenoBanue paaMO3KpaHUPYIOIIMX CBOMCTBA MaTepuajoB Ha OCHOBE

HaHOpa3MepHBIX (PEePPUTOB U MOJUAHIINHA.

11) Pa3paboTka paguONOrIOIMIAIONIUX HAHOKOMITO3UTHBIX MOKpeITHH s CBU-

Mara3oHa.

12) BnausgHue cHUHTE3a M OTKHAra HA DJJIEKTPOHHBIE U MAarHUTHBIE CBOWCTBA

HAHOPa3MEPHOTO HUKEJIEBOTO (heppuTa.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 00eceYeHUs AJIsi CAMOCTOATEIbHONH padoThl

00y4YaKIIMXCH M0 TUCHUILINHE (MOTYJIIO).

No Bux CPC Ilepeyenp yueOHO-METOMUECKOTO 00eCTIeUeHHs TUCIIUILITHHEI
T10 BBITIOJIHEHUIO CAMOCTOSITENIbHOM pabOThI
[IpopaboTka MeTtoauueckre yka3aHus [0 U3y4EHUI0 TEOPETUUECKOro MaTepuaia,
1 y4e0HOTO yTBEpKACHHBIE Kadeapoit paanou3uKyu 1 HAHOTEXHOJIOTUA, TPOTOKOI
teopetnueckoro |[Ne 7 ot 20.03.2017.
Marepuana
bymenesa F0.1. Kak npaBuinsHO HamucaTh pedepar, KypcoByro U
JUIIOMHYIO paboThl: YueOHoe mocoOue Juist 6akanaBpoB [DJIeKTPOHHBIN
pecypc]: yuaeb. mocodue — DnexTpoH. gaH. — M.: Jlamkos u K, 2016. —
2. Pedpepar 140 c. — Pexxum poctyna: https://e.lanbook.com/book/93331.
Kysuenos 1.H. Pedepatsl, KypcoBbie 1 AUILIOMHBIC paOOTHl. MeToanka
MOJATOTOBKU U opopMIleHus [ DNEKTPOHHBIN pecypc]: yued. mocodue —
OnekTpoH. aad. — M.: Jlamkos u K, 2016. — 340 c. — Pexxum noctymna:
https://e.lanbook.com/book/93303.
3. |IlogroroBka Bruterxannna A.O. JlenoBble 1 HAyYHBIE TPE3CHTAIUU [ DJIIEKTPOHHBIN




MPE3CHTAIINH pecypc]: yueObHoe nmocobue — DnexTpoH. gaH. — M., bepnun: {upekt-
0 TEME Menua, 2016. — 115 c. — Pesxum goctyna: http://biblioclub.ru/index.
pedepara php?page=book view red&book 1d=446660.

Y4eOHO-MEeTOIMYEeCKHe MaTephallbl JUIsl CaAMOCTOSITENBHONW PAabOThI OOYyYaromuxcst u3
YHCITa MHBAJIHM/IOB U JIMII C OTPaHUYEHHBIMUA BO3MOKHOCTSIMU 310poBbs (OB3) mpenocrasisirorces
B hopMax, aJanTUPOBAHHBIX K OTPAHWYCHUSM UX 37I0POBbSI M BOCHIPUATHS HH()OPMAITIH:

JInst L ¢ HapyIEeHUSIMH 3PEHUS:

— B IeYaTHOH (hopMe YBEITMICHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JUiist 1 ¢ HApyIICHUSIMH CITyXa:

— B mieyaTHoi (opme,

— B (popMe AIIEKTPOHHOTO JTOKYMEHTA.

JInst I ¢ HapyIISHUSIME OTIOPHO-/IBUTATEIBHOTO amiapara:

— B mieuatHou popme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepedeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydaromuxcs.

3. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

Jns  ¢dopmupoBaHus Npo(ecCHOHAIBHBIX KOMIIETEHIMH B MpPOLECCe OCBOCHHS
JTUCHUTUIAHBL ~ UCTIOJIB3YETCSI  TEXHOJOTHSl  MPOo(EeCCHOHATBHO-PAa3BUBAIONIETO  O0ydeHUs,
npeaycMaTpuBarolas He TOJIbKO Mepefady TeOPeTHYEeCKOro MaTepuana, HO U CTUMYJIUpPOBaHHE
U Pa3BUTHE NPOAYKTHUBHBIX ITO3HABATEIBHBIX JIEHCTBHI CTYIEHTOB (Ha OCHOBE ICHXOJIOTO-
He1arorMyeckoi TeOpUu MOATAMHOrO (POPMUPOBAHMS YMCTBEHHBIX NEHCTBUI). AKTUBU3ALUHN U
MHTEHCU(UKAIIMK TT03HABATEIBHOTO Mpoliecca CHOCOOCTBYIOT HCHOIB30BAHUE MEAArOrHUECKON
9BPUCTUKHU M MOJIEIMPOBAHUE NTPOOJIEMHBIX CUTYALH.

B mpornecce npenogaBanus AUCHUIUTMHBI UCTIOJIB3YIOTCS CIETYIOIINE METOIBL:

— JIEKLIUY;

— JIOMaIITHHE 3aJ[aHHUS;

— IpoOJIeMHBIC 3aaHUS;

— UHIUBHUIyaJIbHbIC TIPAKTHYECKUE 33/1aHUS;

— KOHTPOJIbHBIE ONPOCHI;

— myOIu4YHAas 3aIuTa 1ab0paTopHBIX padoT;

— KOHCYJIbTAllUU MpernojaBaTeiei;

— caMmocTrosATeNbHas paboTa CTYJCHTOB (M3yueHHE TEOPETUYECKOro MaTepuaa,
HOJTrOTOBKA K JJAOOPATOPHBIM 3aHSTHUSAM, BHIMOJIHEHUE JOMAIIHUX PaboOT, MOJArOTOBKA K ONPOCY
U 324eTy).

B paMmkax npakTH4eCKMX 3aHATHUH HPUMEHSIOTCS METOJbl IMPOEKTHOro OoOyudeHwUs,
UCCIIEI0BATEIbCKUE METO/BI, TPEHUHIOBBIE (DOPMBI, METOJI KOHKPETHBIX CUTyaluil. B mpormecce
CaMOCTOSITEJIbHOW JAEATENbHOCTU CTYAEHThl OCBAaMBAIOT M AHAJIU3UPYIOT MEPENOBOM HAy4HO-
UCCIICIOBATEIILCKUI  OMBIT, HCHOJB3Ys] HMEIOUIYIOCS JIUTEpaTypy U HH(POpPMaluOHHBIE
TEXHOJIOTUM, 3HAKOMATCA C OCHOBHBIMHM HAay4YHBIMH JKypHAJaMHM IO BOIPOCAM H3y4YeHHs
(U3UKO-XMMUYECKHX CBOMCTB HAHOCTPYKTYp Pa3IHUYHBIX THUIOB, BBICTYNAIOT C JOKJIAAaMU
nepesl OJHOKYPCHUKAaMU, HAKAIUTUBAIOT Oarak 3HAaHWM, MOJIE3HBIX JJIS1 BBIMOJIHEHUS BBIITYCKHON
KBaJM(PHUKAIIMOHHOM pabOoThI.

ConpoBOXI€HHE CaMOCTOATENBHOM pPabOThl CTYAEHTOB TaKXKe OpPraHU30BaHO B
crenyrommx GopMax:

— MOJIpOOHOE U3yueHHE HEKOTOPBIX Pa3/eoB JUCLUIUIMHBI MOCPEICTBOM H3Yy4EHUS
PEKOMEH1yeMOH JOIOIHUTEIBHON JTUTEPATYPBI;

— noApoOHOE U3yueHHE HEKOTOPBIX Pa3J/esoB AUCLUILIMHBI MOCPEICTBOM MOATOTOBKU
COOOLIeHUH, Tpe3eHTaLUi, TyTeM HanucaHus pedepaTuBHbBIX padoT;



— KOHCYJIbTallUM JJIsl Pa3bsCHEHMsI MPOOJEMHBIX MOMEHTOB IPHU CaMOCTOATEIHLHOM
pacIIMpeHHOM U3Yy4YE€HUU Pa3AeNOB IUCIUTUIHHEIL.

OcHoBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, UCTIOIb3YyEeMBbIE B Y4€OHOM TPOIIecce:

— JIGKIIH C TIPOOJIEMHBIM H3JI0KECHHUEM;

— 00CYyKIIEHHE CII0KHBIX BOIIPOCOB U MPOOIEM;

— IPUMEHEHHUE METOa KOHKPETHBIX CUTYaIUH.

NuTepaxTrBHBIE 00pa30BaTEIbHBIE TEXHOIOTUH, UCIIOIb3YEMBIE B aYJUTOPHBIX 3aHSITUSIX:

— IpoOIeMHas JIeKIHS;

— JIEKIUSI-TIpeCcC-KOH(pepeHIus;

— CeMHUHAp-AUCKYCCHS.

JUig 5y ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbsSI MIPELyCMOTPEHA OpPraHU3alMs
KOHCYJIBTAIMi C CMOJIb30BaHUEM 3IIEKTPOHHOM MOYTHI.

I/IHTepaKTI/IBHLIe 06pasonaTean1)1e TEXHOJIOI'HH

Cemec Bun 3ansaTus Hcnonb3yemble nHTepakTuBHbIe | Kosmuec
TP o0pa3oBaTe/IbHbIe TEXHOJIOTHH TBO
4acoB

5 Jlexuns Ne 1 IIpoGaemHas nexkuus. 2
OcHOBHBIE HaHOpa3MEpHbIC
MaTCpHrajbl U HAHOTCXHOJIOTHHU

Jlexumst No2 I[Ipo6aemHuas Jexkums. 2
[Tonyuenne HaHOPAa3MEPHBIX
MaTepHasoB C Ppa3IUYHBIMHU
(U3HYECKUMU CBOMCTBAMH

Jlexmmst Ne 3 Jleknusi-npecc-koH(pepeHITusl. 2
TepMoarHaMMKa  HaHOPA3MEPHBIX
CHCTEM.

Jlexmms Neo4 Jlekuus-npecc-KoHdepeHuus. 2
CtpykTypHBIE CBOICTBA
HaHOPa3MEpPHBIX MAaTEpPUAJIOB.

3anstue cemunapckoro tuna Ne 1 | CeMuHap-IucKyccusi HA TeMY: 2
«OCHOBHBIC HaHOPa3MepHbIE
MaTCpurajibl U HAHOTCXHOJOT U

3ansatue cemuHapckoro tuna Ne 2- | CeMuHap-IMCKYyCCHsI Ha  TeMy: 4
3 «ITomyuenue HaHOPAa3MEPHBIX
MaTepHasoB C pa3INIHBIMU
buznueckuMu CBOMCTBaMH.
Co3nanue HAaHOCHUCTEM u
HAaHOOOBEKTOB MO  NIPHUHIHUIAM
«CBEPXY-BHU3» U «CHHU3Y-BBEPX»

HUmoeo: 14

4. OneHo4YHbIe CPEeACTBA JJIsl TEKYLIEro KOHTPOJISl yCIIeBaeMOCTH U MPOMEKYTOYHOM
aTTecTalUH.

OuEHOYHBIMH CpPEACTBAMU JJIsl TEKYIIETO KOHTPOJII YCHEBAEMOCTH  SIBIISIFOTCS:
npobnemMHas JIeKIMs, JeKIus-Oecena, JeKIUs-Tpecc-KOH(EepeHuus, CeMUHap-IUCKyCCHs,
OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI, BHIITOIHEHNE NPAKTHYECKUX 3aJaHUH.

4.1 ®oHA OLIECHOYHBIX CPEACTB AJIsl MPOBeIeHUs TEKYIero KOHTPOJIs.




4.1.1 Tembl pedepaToB U TOKJIATOB

B mnpomecce moaroroBku AOKIanoB M pedeparoB (HOPMHPYIOTCS U OLEHHUBAIOTCA
tpebyemple ®PI'OC u OOIl ans nanpaBienus 11.03.04 DnekTpoHHMKa M HaHOZJIEKTPOHHKA
npoduist «Hanorexnomoruu B anekrponuke» kommerenmn — OITK-2, TTK-3, TTK-8.

Hwxe npuBoasaTcs npuMepsl JOKIa10B U pedepatoB 1t paboueit mporpaMmBsl.

. HanouacTuiisl B MUKpO- U HAHOAJIEKTPOHHUKE

. Hanouactuer B CBU-TexHuke.

. XUMUYECKUE METOAbI OTyYeHUSI HAHOYACTHIL.

. @u3nyeckue METOAbl NOJyYEHUS] HAHOYACTHII.

. DNEKTPOHHBIE CBOMCTBA (PYJIIEPEHOB.

. Cniektpodusnyeckue cBoicTBa QynepeHoB.

. @yninepuTsl U QyIIEPUIBL.

. [lpumeHenne QyuIepeHOB B AJIEKTPOHHBIX YCTPOMCTBAX.
. DNEKTPOHHBIE CBOMCTBA YTJIEPOIHBIX HAHOTPYOOK.

10. DMHUCCHOHHBIE CBOMCTBA YTIIEPOIHBIX HAHOTPYOOK.

11. M3oruyThie U pa3BeTBICHHBIC YTIEPOJAHbIE HAHOTPYOKHU.

12. IlpuMeHeHue yriiepoJHbIX HAHOTPYOOK B 3JIEKTPOHHBIX YCTPOHUCTBAX.

13. HoBble MeTobI OTyUYeHHUE rpadeHa.

14. HoBbie MeTobl MoauduKauu rpadeHa.

15. DnexkTpoHHBIE U PU3NYECKUE CBOWCTBA OKCUAA IpadeHa.

16. DnekTpoHHBIE CBOMCTBA rpadeHa.

17. OcHoBHBIE pu3uUecKkre cBoNCTBa rpadeHa.

18. I'padeHOBBIC HAHOHUTH

19. OcTpoBHBIE HAHOCTPYKTYPHI I'padeHa.

20. IIpumenenue rpadeHa B 3J1€KTPOHUKE.

21. HaHOCTpYKTYpHBI CIIMIIEHA U T€pPMaHEHa.

22. Heopranuyeckue aHanoru rpageHa.

23. CBoiiCTBa KOMIAKTHBIX HAHOKPUCTAIITMYECKUX MaTEPUATIOB.

24. DneKTpOHHBIE CBOMCTBA KBAHTOBBIX TOUEK MOIYIIPOBOJHUKOBBIX MaTEpHAIIOB.

25. DAEKTpOHHbBIE CBOMCTBA HAHOHUTEW MOJTYTPOBOJHUKOBBIX MATEPHUATIOB.

26. DIEeKTpOHHBIE CBOIICTBA HAHOYCOB (HAHOBUCKEPOB) MOJIYIIPOBOIHUKOBBIX
MaTepuasoB.

27. CnekTpou3nuecKue XapakKTepPUCTUKU KBAHTOBBIX TOUEK U HAHOHUTEH
MOJTyIPOBOIHUKOBBIX MaTepUasOB.

28. HaHOHNTHM M HAHOIIPOBO/Ia HA OCHOBE METAJLIOB.

29. CtpoeHue U CBOMCTBA HAHOBOJIOKOH.

30. HaHomuIeHKM METaJuIOB U UX CBOMCTBA.

31. HanomieHKH NOJyNPOBOJHUKOBBIX MAaTEPUAJIOB U X CBOWCTBA.

32. Metoasl KOMIIBIOTEPHOTO MOJEJIUPOBAHUS CTPYKTYPHO-MEXAHMUYECKUX CBOWCTB
HAHOYACTHII.

33. MeTozbl KOMIBIOTEPHOTO MOJEIUPOBAHMSI 3JIEKTPOHHBIX CBOMCTB HAHOYACTHLI.

34, KommpioTepHOE  MOAECIMPOBAHWE  HAHOPA3MEPHBIX  DJIEMEHTOB  KBAaHTOBOM
AIIEKTPOHUKH.

Ilepeuens yacmeii komnemeHyuil, NPOGEPAEMbIX OYEHOUHBIM CPEOCTNEOM.

I1K-1: 3HaTh OCHOBHBIE B3aUMOCBSI3H MEXTy (PU3MUECKUMH CBOHCTBAMU HAHOCTPYKTYD U
HAaHOCTPYKTYPHUPOBAaHHBIX MAaTEpHUajOB NPUMEHSEMbIX B YCTPOMCTBAX JJIEKTPOHUKU U
HAHORJICKTPOHHUKH PA3TUYHOTO (PYHKIMOHATIHHOIO HA3HAYEHUS; YMETh OMMCHIBATH B3aUMOCBS3U
MeXay (pU3NUECKHUMH CBOMCTBAMH HAaHOCTPYKTYP NMPUMEHSIEMBIX B COBPEMEHHBIX 3JIEKTPOHHBIX
YCTPOICTB; Z€naTh MPOTHO3bl CO3JAaHUSI NEPCIEKTUBHBIX 3JEKTPOHHBIX YCTPOWCTB HAa OCHOBE
HAHOYACTHI] Pa3JINYHbIX THIIOB.
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[IK-2: 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH B (PU3UYECKHX CBOICTBaX HAHOCTPYKTYp U
HAaHOCTPYKTYPUPOBAHHBIX  MaTe€pHajoB IPHUMEHSAEMBIX B COBPEMEHHBIX 3JIEKTPOHHBIX
YCTPOWCTB; BIIAZCTh HABBIKAMU TIOWCKAa W aHaJHW3a JAaHHBIX HSKCIEPUMEHTOB IO H3yUYCHHS
(Gu3UUecKrX CBOMCTB HAHOYACTUIL] Pa3IUYHBIX THIIOB.

Kpumepuu oyenxu doxnaoa:

OTMeTKa  «3auTEHO» BBICTABISETCA  CTYACHTY, €CIM  JOKJaJ COOTBETCTBYET
NPEIbIBISIEMBIM K HEMY TpPEOOBaHHSIM IO O00bEMY M CTPYKTYpEe M BBICKA3aHO COOCTBEHHOE
CY’KIEHUE 110 pacCMaTpHUBaeMON TeEMe.

OTmeTKa «HE 3a4TeHO»  BBICTABISETCS CTYJEHTY, €CIM B JOKJIaJe OTCYTCTBYET
COOTBETCTBUE MEXJIy 3aJaHHOH TeMoil pedepaTHBHOI pabOTbl M H3YYEHHBIMH HAayYHBIMU
UCTOYHMKAMHU, HCTOYHHK IUIOXO IPOAHATU3UPOBAH, COOCTBEHHBIX CYXKICHHHA IO JOKIATY
CTYZCHT HE UMEeT.

Kpumepuu oyenxu peghepama:

- OLEHKa «OTJIMYHO» BBICTABIAETCS CTYAEHTY, €cClIu pedepaT COOTBETCTBYET
NpEIbIBISIEMBIM K HEMY TPeOOBAaHUSAM MO 00BEMY, CTPYKTYpPE, OPOPMIICHHIO U TIPHU HAMMCAHUU
pedepara cTygeHTOM ObUIa TITyOOKO M3y4YeHa Hay4Has JIMTepaTypa, OTPAXKEHbI CYIIECTBYIOILIUE
B HAayKe TOYKHU 3PEHMSI U BBICKA3aHO COOCTBEHHOE CY’KJEHHE 10 paCCMaTPUBAEMOM TEME.

- OIIEHKAa «XOpOIIO» BBICTABISIETCA CTYAEHTY, €ciau pedepar COOTBETCTBYET
NpEIbABISIEMBIM K HEMY TPEOOBAaHHUSAM MO 00BEMY, CTPYKTYpPE, OPOPMIICHHIO U TIPHU HAITMCAHUU
pedepara UM ObUla M3ydyeHa HayyHas JIUTEpaTypa, OTPaXKEHbI CYIIECTBYIOIIME B HayKe TOUKH
3peHusi, HO HE BBICKA3aHO COOCTBEHHOE CYXKIEHHME [0 paccMaTpUBAEMOM TeMe, HMEIOTCs
HEe3HauuTeNbHbIE MPOOEIbl B 3JI0KEHUH HAYYHOTO MaTepuaa o TeMe.

- OLEHKAa «yJIOBJIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIM IpU HaNMCAHUU
pedepaTa BOnpockl TEMbI PACKPBITHI HEAOCTATOYHO MOJIHO, UMEIOTCS HEJOCTATKU B 0(OPMIICHUH
pedepaTuBHOI pabOTHI.

- OLEHKa «HEYIOBJIETBOPUTEILHO» BBICTABISAETCS CTYAEHTY, €ClId B pedepare
NPUCYTCTBYET IIATUaT, CTYJCHT HE MPOSBUJI CAaMOCTOSATEIBHOCTU NPH BBITIOJHEHUH HAYyYHOU
paboThl, 3aMMCTBOBaJ MaTepuall, OTCYTCTBYET COOTBETCTBHE MEXKAYy TEMOH pedepaTuBHOI
paboThl ¥ M3YYEHHBIMU HAYYHBIMHU UCTOYHHUKAMU; pad0OTa BBHIIIOJIHEHA C TPyOBIMH HAPYIICHUSMH
TpeboBaHuii K odopMIIeHHIO, TpU 3ammTe pedepara CTYIEHTOM MPOJAEMOHCTPHUPOBAHO
OTCYTCTBHUE 3HAHUN HEOOXOIUMOr0 MaTepuaia rmo TeMe.

4.1.2 IlpuMepbl NPAKTHYECKHUX 3aTaHUI

1. Ilpennoxxute HU3KOCTOMMOCTHYIO METOAMKY TOJIYYEHMs M XapaKTepu3alUu
CIIEKTPO(U3UIECKUX CBOMCTB HAHOTIOPOIIIKOB ZnS.

2. Ilpeanoxxure HUZKOCTOMMOCTHYI0 METOJUKY IIOJYyYEHUS U XapaKTepU3aluu
3JIEKTPOHHBIX CBOMCTB HaHOIIEHOK CuO.

3. Ilpeanoxute METOAMKY H3YYEHHUS METOJIOM CHEKTPO(POTOMETPUU HIIEKTPOHHBIX
cBOMCTB HaHOIUIEHOK CuO.

4. Tlpennoxure METOAUKY M3y4deHUs oOpa3oBaHusi HaHOIUIEHOK NiO Ha KepaMU4ecKoil
IIOJIOKKE.

5. Ilpemnoxutre MeTonuky usydeHus metogom DIIP/OMP obpa3oBaHus HAHOIJIEHOK
SnO; Ha KEpaMUYECKOM MOJIOXKKE.

Ilepeuens yacmeii komnemenyuii, NPOBEPAEMbIX OYEHOUHBIM CPEOCTNEOM.

[IK-1: ymeTh onuchIBaTh B3aUMOCBSI3U MEXAY (PU3NUECKUMH CBOMCTBAMH HAHOCTPYKTYD
IPUMEHAEMBIX B COBPEMEHHBIX JJIEKTPOHHBIX YCTPOWCTB; J€JIaTh IIPOTHO3bI CO3JaHUs
NEPCIEKTUBHBIX JJIEKTPOHHBIX YCTPOMCTB Ha OCHOBE HAHOYACTHIl PA3JIUYHBIX THUIIOB; BJIAJIETh
HaBbIKAMU TIOMCKa M aHajlu3a JIUTEpaTypHbIX MCTOYHUKOB IO pa3pabOTKe YCTPOMCTB
AJIEKTPOHMKU W HAHO3JEKTPOHUKU PA3IUYHOIO (PYHKIMOHAIBHOIO HA3HAYEHUS HAa OCHOBE
HAHOYACTHIL] Pa3JIMYHbIX THUIIOB.

[IK-2: 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH B (PU3UYECKHX CBOICTBaX HAHOCTPYKTYp H
HAaHOCTPYKTYPHUPOBAaHHBIX MAaTEpHUajOB IPHUMEHAEMBIX B COBPEMEHHBIX 3JIEKTPOHHBIX



YCTPOWCTB; yMEThb OIMCHIBAaTh OCHOBHBIC 3aKOHOMEPHOCTH B (U3MYECKHX CBOMCTBAX
HAaHOCTPYKTYP M HAHOCTPYKTYPUPOBAHHBIX MAaTEpHUAJOB IPUMEHSIEMBIX B COBPEMEHHBIX
AJIEKTPOHHBIX YCTPOMCTB; BHIOMpPATh METOJMKH HCCIIEIOBAaHUM AJIEKTPOHHBIX YCTPOMCTB Ha
OCHOBE HAHOYACTHI] pa3IUYHBIX THUIIOB; BJIAJETh HAaBbIKAMHM IIOMCKA W aHaJIM3a JaHHBIX
AKCIEPUMEHTOB IO U3Y4YEHUS (PU3NUECKUX CBOMCTB HAHOYACTUL] PA3JINYHBIX THUIIOB.

Kpumepuu oyenxu:

- OLIEHKA «OTJIMYHO»: CTYJEHT CBOOOJHO OTBEYAET HA JIaHHBIE BBILIE BOIPOCHI, AKTUBHO
y4acTByeT B JMCKYCCHMM U B paboTe HAay4yHOro KOJUIEKTHBA, pedb OTIMYAETCS T'PaMOTHOCTHIO,
UCIIOJIb30BaHUEM MPO(PECCHOHATBHO-OPUEHTUPOBAHHON TEPMHUHOJIOTUH; JOMYCTUMBI 3aMUHKHU U
HENPOAOKATEIbHBIE OCTAHOBKU;

- OLIEHKa «XOpPOILIO»: CTYJCHT OTBEYaeT Ha JaHHbIE BBIIIE BOIPOCHl, YYacCTBYET B
JUCKYCCMM M B paboTe Hay4yHOro KOJUIEKTHUBA, pedb OTJIMYAETCS TI'PaMOTHOCTHIO,
UCTIOJIB30BaHUEM TIPO(ECCHOHATBHO-OPUEHTHPOBAHHOW TEPMHUHOJIOTHH; HO MPUCYTCTBYIOT
HENpPOJI0JDKUTENIbHBIE OCTAHOBKH U HETpyOble OINOKHY;

- OLIEHKA «yI0BJIETBOPHUTEJIBHO»: CTYJEHT HE JAACT ITOJIHOLEHHOIO CBA3HOIO OTBETA HA
BOIIPOC, HO KOMMYHHUKATUBHBIM 3aMbICEJI IIPOCMATPUBAETCA M B LEJIOM COJEPKAHUE MOXKHO
CUMTaTh BEPHBIM, y CTYyJEHTa MPHUCYTCTBYIOT HEKOTOpbIE TPYAHOCTH B Y4YacTHH B Oecene u
paboTe B HAyyHOM KOJUIEKTHBE, OOJBIIOE KOJMYECTBO OIIMOOK B ONpeAeNeHHH pabouux
HNOHSTUN; CTYJIEHT HE BJaJieeT B JAOCTATOYHOW CTENEHH HABBIKOM (DUIIOJOTMYECKOIO aHaIu3a
TEKCTOB POMaHTH3Ma U pealn3ma;

- OLICHKA «HEYAOBJIETBOPHTEJIbHO»: CTYJEHT HE JTaeT CBA3HOIO OTBETA HA BOIIPOC WIIHU
BBICKa3bIBaHUs IOBEPXHOCTHBI M HESICHBI, Y CTYIEHTa TPYIHOCTH B y4acTHH B Oecenie U paboTe B
HAy4YHOM KOJUIEKTHBE, OOJIBIIOE KOJIMYECTBO OMIMOOK B ONPEAEICHIUH pab0UnX MOHITHH.

4.1.3 KoHTpoJIbHBbIE BONPOCHI M0 Y4eOHOIl mporpamme

Paspean 1.

1. Kak kimaccuuiupyroTcsi HAaHOYACTHII 110 pazmepam?

2. Kakue oCHOBHBIE KJIacChl HAHOPa3MEPHBIX CUCTEM U3BECTHBI?

3. B ueM oTimune KpUCTATUTMYECKOTO M aMOP(HOTO COCTOSTHUSI HAHOYACTHIL?
4. B yem otnnuue ogHO(a3HBIX U MHOTO(a3HBIX HAHOMATEPHUaIOB?

5. KakoBsl cienupuueckne cBOMCTBAa HAHOCTPYKTYPHUPOBAHHBIX CIIABOB?

6. KakoBbl cienn¢puieckne 3MeKTpUIecKre CBOMCTBA HAHOMATEPHUAIOB?

7. KakoBbl cienupuueckre MarHuTHBIE CBOMCTBA HAHOMATEPHAIIOB?

Paznean 2.

1. B yem 3akitoueHbl OTJIMYMS B MOAXOAAaX CO3JAaHME HAHOCHUCTEM MO MPUHIUIIAM
«CBEpPXY-BHU3» U «CHU3Y-BBEPX»?

2. KakoBbl OCHOBHBIE METO/bI CO3/IJaHUSI HAHOCUCTEM IO MPUHIIUITY «CBEPXY-BHU3»?

3. KakoBbI OCHOBHBIE METO/IbI CO3JJaHUSI HAHOCUCTEM I10 PUHIUIY «CHU3Y-BBEPX»?

4. Kakue OCHOBHbIE pACTBOPHBbIE XMMHYECKHE METOJbl MNPUTOAHBI JJI CO3JAaHUS
HAHOCHCTEM 10 MIPUHIIUITY «CBEPXY-BHU3»?

5. Kakue OCHOBHBIE pPACTBOPHBIE XHUMHUYECKHE METOAbl TMPUTOJHBI JUJISl CO3/IaHUS
HAHOCHCTEM IO MPHUHIIUITY «CHU3Y-BBEPX»?

6. Kakue ocHOBHBIE (M3MUYECKHE METOJbI TPUTOTHBI JJISl CO3JaHHUS HAHOCUCTEM TIO
MPUHLIUITY «CBEPXY-BHU3»?

7. Kakue oCHOBHBIE (M3MUYECKHE METOJbl TPUTOTHBI JJISl CO3JaHHUS HAHOCUCTEM TIO
MPUHLIUITY «CHU3Y-BBEPX»?

llepeuens yacmeii komnemeHyuii, NPOBEPAEMbIX OYEHOUHbIM CPEOCTNEOM.

[TIK-1: ymMeTh OnUCHIBaTh B3aUMOCBSI3U MKy (PU3NYECKUMH CBOHCTBAMH HAHOCTPYKTYP
MPUMEHSEMbIX B COBPEMEHHBIX JJEKTPOHHBIX YCTPOWCTB; Je€NaTh MPOTHO3bI CO3JaHUs
NEPCTIEKTUBHBIX AJNEKTPOHHBIX YCTPOICTB HAa OCHOBE HAHOYACTHUI[ PA3IMYHBIX THUIIOB; BJIaJETh



HaBbIKAMU TIOMCKA W aHalM3a JIMTEPAaTypHbIX HCTOYHUKOB 1O pa3paboTKe YCTPOWCTB
JIEKTPOHUKU U HAHORJIEKTPOHMKHM PA3IMYHOrO (PYHKIMOHAIBHOTO Ha3HA4YeHHUsS Ha OCHOBE
HAHOYACTHI] Pa3JIMYHbIX THUIIOB.

I1K-2: 3HaTh OCHOBHBIE 3aKOHOMEPHOCTU B (PU3MUECKUX CBOMCTBAX HAHOCTPYKTYp MU
HAaHOCTPYKTYPHUPOBAaHHBIX MaTEpHUaJOB NPHUMEHSEMBIX B COBPEMEHHBIX 3JEKTPOHHBIX
YCTPOMCTB; yMETb OIHUCHIBaTh OCHOBHBIE 3aKOHOMEPHOCTH B (PU3UUECKUX CBOWCTBaX
HAaHOCTPYKTYp U HAHOCTPYKTYPUPOBAHHBIX MAaTEpHUAJIOB MPUMEHSEMBIX B COBPEMEHHBIX
JJIEKTPOHHBIX YCTPOMCTB; BBIOMPATh METOJUKH HCCIIEAOBAHUM 3JIEKTPOHHBIX YCTPOMCTB Ha
OCHOBE HAaHOYACTHI] Pa3JIMYHbIX THUIIOB.

Kpumepuu oyenxu:

OneHka «3a4TeH0» CTAaBUTCS, €CJIM MPOJEMOHCTPUPOBAH JIOCTAaTOYHBIM YPOBEHb
3PYAUPOBAHHOCTH CTYJEHTA, BBIBOJBI M HAOJIOJCHUS CAMOCTOSTENIbHBI, COOMIOACHA KYJIbTypa
YCTHOTO M HMUCBbMEHHOI'O H3JIOKEHUS MaTepuaia U B LEJIOM IPOJEMOHCTPUPOBAHbI 3HAHUS U
YMEHHUS1 HEOOXOIUMBIX KOMIETEHIUH.

OrneHka «He 3a4TeHO0» CTAaBUTCS, €CIU CTYAEHT HE MOXKET JAaTh NMPABUIbHBIE OTBETHI Ha
80% BOIPOCOB WJIM HE COOIOIEHBI XOTSI OBl 2 U3 OCTaBIIMXCS TPeOOBAHUH.

4.2 @DoHJ 01LIEHOYHBIX CpeacTB 1Jisl MPOBECACHUSA l'lpOMe)KyTO‘-IHOﬁ aTrrecranmu.

4.2.1 Bonpochkl, BBIHOCMMbIE HA IK3aMeH M0 JucUHUILINHEe «PU3uKa HAHOPa3MePHBIX
CHCTeM» JUISl HaNpaBJIeHUs1 MOArOTOBKM /JJsi Hamnpasjenuss mnoarorosku 11.03.04
DJIeKTPOHMKA U HAHOYJIeKTPOHMKA npopuisi «KHaHOTEeXHOIOTHH B JI€eKTPOHUKE.

4.2.1 Bonipochl Ui NOATOTOBKH K 3a4eTy U IK3aMeHYy

1. Knaccudukanmss HaHowactuy 1o uX  pazmMepaM. OCHOBHBIE — KJIACCHI
HaHOPa3MEPHBIX CHCTEM.

2. Kpucrannuueckoe u amoppHOe cocTosHUS, OAHO(Da3HBIE W MHOrogasHble
HaHOMaTepHaIbl.

3. CozaHue HAHOCHCTEM W HAHOOOBEKTOB IO TNPUHLUIAM «CBEPXY-BHHU3» H
«cHU3y-BBepx». OCHOBHbIE (pHU3MUECKHE M XMMHUYECKHE METOJbl IMOJIyYeHHUs HaHOPa3MEpHBIX
MaTepuaoB.

4, OCHOBHBIE CBOMCTBaA HaHOMAaTCpUaJIOB. CBolicTBa HU30JIMPOBAHHBIX HAHOYACTHUIl U
KOMITAKTHBIX HAHOKPHUCTATINIMYCCKUX MAaTCPUAJIOB.
5. Oco0eHHOCTH TCPMOANHAMHUYCCKUX CBOMCTB HAaHOpPa3sMCPHBIX CHUCTECM H

HAaHOCTPYKTYp. IloBEpXHOCTHOE HATsKEHHE, MOBEPXHOCTHAS M KpaeBas dHEPrusi HAHOYACTHIL.
M3meHeHne (a30BbIX paBHOBECHIl M TeMmIepaTypbl IUIaBIeHHS B HaHoMaTepuaiax. dazoBble
IIepexo/pl B HAHOMAaTepuasiax.

6. 3aBUCHMOCTb IE€pUOJA KPHUCTAUIMYECKOM PEIIETKH OT pa3Mepa HaHOYACTHI
marepuana. JlehekTsl KpHCTaUTMYeCKON pemieTkn HaHoMmarepuaioB. Toudednble aedeKTbl B
HaHoyacTunax. JlnneliHsle neekThl B HAHOMaTEepHaax.

7. Bimsaue pasmepa 3epHa HaHOMAaTepHalla HA IPOYHOCTb, TBEPAOCTh U
IUTACTUYHOCTh KOHCOJIUMAUPOBAHHOTO 00pa3la.

8. DneKTpUYECcKHUe CBOMICTBA HAHOMATEPUAJIOB.

9. OcCo0eHHOCTH TEMJIOBBIX CBOWCTB HAHOMATEPUATIOB.

10.  deppoMarHuTHbIE CBOWCTBa HAHOMATEPHAJIOB.

11.  BnusHHMe IpOCTPaHCTBEHHON pa3MEPHOCTH HAHOCTPYKTYP HA UX JJIEKTPOHHBIE U
¢usnueckue croiictsa. 3D-, 2D, 1D- u 0D-Tunsl HAHOCTPYKTYP.

12. BnusHue reomeTpuyeckoro pasMepa |D-HaHOCTpYKTyp Ha UX DJIEKTPOHHBIE U
¢uznueckue cBoiicTBa. KBaHTOBbIE HUTH, HAHOIIPOBOJIOKH U HAHOIIPOBOJA, UX CBOKCTBA.

13.  Jlucnokauuyu B KBaHTOBBIX IpOBOJOKax. Kpurnyeckume pazMepsl KBaHTOBBIX

ITPOBOJIOK U KBAHTOBBIX TOUYCK IO OTHOLICHUIO K (1)0pMI/Ip0BaHI/IIO zmcnomunﬁ.
14. KBaHTOBBIE TOYKHU M UX OJICKTPOHHBIC U (I)I/I?»I/I‘-IGCKI/IG CBOMCTBA.



15.  OO6pazoBaHHe U POCT 3aPOJBIINICH METATUTMYECKUX HAHOCTPYKTYP.

16.  CnonranHoOe yHOPSAOYCHHE MOy TPOBOTHUKOBBIX HAHOCTPYKTYP
(camoopranusarus).

17. ToHkue HAHOCTPYKTYPUPOBAaHHBIC IUICHKH, HX DOJICKTPOHHBIE U ONTHYECKUE
CBOIICTBA.

18.  CBoiicTBa METAJUIMYECKUX U JUDIEKTPHUECKUX HAHOPA3MEPHBIX MIICHOK.

19. QyepeHsl U UX QU3NUECKUE XapaKTePUCTHKU. DyIutepusl U QyIUIepUTHI.

20.  VYraepoaHble HAHOTPYOKH, MX (PU3MUECKHE CBOMCTBAa. DIIEKTPOHHAS CTPYKTYpa,

DIIEKTPOHHBIN CHEKTpP, MPOBOJUMOCTh YTJICPOIHBIX HAHOTPYOOK. JledekThr yriepomaHbIx
HaHOTPYOOK.

21.  IlomynpoBOJIHUKOBBIE u METAJUIMYECKUE  YIJIEPOIHBIC HAHOTPYOKH,
ME30CTPYKTYphl Ha UX OCHOBE.

22. I'paden u ero 3oHHas cTpykTypa. [lomydeHue u Mmogudukanus. DIeKTpUIecKas u
TEIUIOBast MPOBOAUMOCTH rpadena. [loTeHnan npuMeHeH s B SJIEKTPOHHKE.

23.  HanHoanma3sbl U UX 3JIEKTPOHHBIE U (PU3NYECKUE XaPAKTEPUCTUKH.

24.  HaHOHUTH MOJYNPOBOJAHUKOBBIX MaTEpUANIOB, CBOICTBA U XapaKTEPUCTHKHU.

25. MaruutHele HaHoHuUTH (1D cuctemsl). MeToasl NOMyY€HUST HAHOHUTEH.
MukpoMarHuTHas CTpyKTypa HaHOHUTEH. Bo3MOXHbBIE TPUMEHEHMUS.

26.  MogaenupoBaHH€e CTPYKTYpPbl M CBOMCTB HAHOYACTHI] 1 HAHOMATEPHAJIOB.

27.  Metoapl UCCIEAOBAaHUS CTPOEHUS HAHOPAa3MEPHBIX CHUCTEM: MPOCBEYMBAIOILAs

AJIEKTPOHHASI MHMKPOCKONUS, CKaHUPYIOLIAs JJIEKTPOHHAsT MHUKPOCKOIUS, CKaHUPYIOIas
30HI0Basi MUKPOCKOIIHS, CKAHUPYIOIIMIM aTOMHO-CHJIOBOM MUKPOCKOII.

28. Metoabsl ucCleqOBaHMsS CTPOEHUS HAHOPA3MEPHBIX CHCTEM: PEHTIC€HOBCKHE
TU(PPaKIMOHHBIE METOJbl HCCIEAOBAaHMS, TU(PPAKLUA HEHTPOHOB, PEHTTEHO(ITyOpEeClEHTHAs
CHEKTPOCKOMUS, (OTOIIEKTPOHHAS CIIEKTPOCKOIIHS.

Ilepeuenv yacmeu KomMnemeHyuil, NPOBEPAEMbIX OYEHOUHbIM CPEOCBOM.

I1K-1: 3HaTh OCHOBHBIE B3aUMOCBSI3H MEXTy (PU3MUECKUMH CBOHCTBAMU HAHOCTPYKTYp U
HAaHOCTPYKTYPHUPOBAaHHBIX MAaTEPHAJIOB IPUMEHSAEMBIX B YCTPOWCTBAX JJIEKTPOHUKUA U
HAHORJICKTPOHHUKH PA3TUYHOTO (PYHKIHOHATIHHOIO HA3HAUYEHUS; YMETh OMMCHIBATh B3aUMOCBS3U
MEXTYy (PU3NUECKUMHU CBOMCTBAMHU HAHOCTPYKTYP MPUMEHSEMBIX B COBPEMEHHBIX 3JIEKTPOHHBIX
YCTPOICTB; ZenaTh MPOTHO3bl CO3JAaHUSI NEPCIEKTUBHBIX 3JIEKTPOHHBIX YCTPOWCTB HAa OCHOBE
HAaHOYACTHL] pa3JIMYHbIX THIIOB; BJIAJCTh HABBIKAMU IIOMCKa M aHAIW3a JIUTEPATyPHBIX
UCTOYHHUKOB 10 pa3paboTKe YCTPOMCTB SJICKTPOHUKM M HAHODJICKTPOHUKH PA3IHYHOTO
(YHKIIMOHAJIBHOIO Ha3HAYEHHS HA OCHOBE HAHOYACTHIL PA3JIUYHBIX THUIIOB.

[1K-2: 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH B (PH3MUECKUX CBOWMCTBAX HAHOCTPYKTYp U
HAaHOCTPYKTYPHUPOBAaHHBIX MAaTEpPHAJIOB IPHUMEHAEMBIX B  COBPEMEHHBIX  DJIEKTPOHHBIX
YCTPOWCTB; yMETh OIMUCHIBAaTh OCHOBHBIC 3aKOHOMEPHOCTH B (U3UYECKUX CBOWCTBaX
HAaHOCTPYKTYP M HAHOCTPYKTYPHPOBAHHBIX MAaTEPHAJIOB IPUMEHICMBIX B COBPEMEHHBIX
AIIEKTPOHHBIX YCTPOMCTB; BBIOMpPATh METOIMKH HCCIEAOBAHHHA DJEKTPOHHBIX YCTPOMCTB Ha
OCHOBE HAHOYACTHUIl PA3JIMYHBIX THUIIOB; BJIAaJETh HABBIKAMM IIOMCKA M aHAIM3a JUTEPATyPHBIX
UCTOYHHUKOB 10 pa3paboTKe YCTPOMCTB SJCKTPOHUKM M HAHOZJICKTPOHUKH PA3IHMYHOTO
(YHKIIMOHAJIBHOIO Ha3HAYEHHS HA OCHOBE HAHOYACTHIL PA3JIUYHBIX THUIIOB.

Oo0pa3zen 3K3aMeHALMOHHOT0 OMJIeTa

denepalibHOE TOCYAAPCTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
yupeKJIeHHE BBICIIET0 00pa30BaHUs

«Ky0aHCcKuil rocy1apCcTBEeHHbII YHHBEPCUTET)
(®I'bOY BO «Kyo6I'Y»)



Kadenpa pagnodpusuku u nHanorexnosnoruit 11.03.04
DJEeKTpOHUKA U HaHO3JIeKTpoHuKa («HaHoTexHoIOTMM B
AJICKTPOHHKE) )

III/ICIH/IHJ'II/IHa «Pusnka HAHOPa3MEpPHLIX CUCTEM»

DK3AMEHAILIMOHHBIN BUJIET Ne 1

1. Knaccudukanust HaHouacTull o ux pazmepam. OCHOBHBIE KJIAaCChl HaHOPA3MEPHBIX
CHUCTEM.
2. ®ynnepeHsl U uX pu3nueckue XxapakrepucTuku. Oynnepuasl U GyIIepuThl.

3aB.xadeapoit

pannodu3NKH ¥ HAHOTEXHOJIOTUI KomnpitoB I'.®.

OneHka 3HaHUI Ha 3a4€Te MPOU3BOIAMUTCS TI0 CICAYIOUINM KPUMEPUSIM.

- OLICHKAa «3a4TE€HO» BBICTABIISIETCS CTYACHTY, €CIM OH 00jazaeT 3HAaHWEM OCHOBHOI'O
Marepuaia, XOTS M JIOIMyCKaeT HETOYHOCTH, HEJIOCTaTOYHO MpPaBHIIbHBIE (OPMYIHPOBKH,
HapyIIeHUs] JIOTUYECKOW IMOCIe0BaTeIbHOCT B H3JIOKEHMM MPOrpaMMHOTO Marepuana,
3aTpyAHEHUS TPU BHITIOJTHEHNUHU TIPAKTUYECKUX 33/1a4 HE3HAUNTEIIbHBI;

- OLICHKA «HE 3a4TE€HO» BBICTABJISETCS CTYAEHTY, KOTOPbI HE 3HAaeT 3HAUUTEJIbHON 4acTu
IPOTPaMMHOTO MaTepHalia, IOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HEYBEPEHHO, C OOJbIIMMHU
3aTpyJHEHUSAMH peIlaeT MPaKTUYECKUE 3a/1aul WK He CIPABISETCS C HUMU CAMOCTOSITEIBHO.

OneHouHbIE CpeACTBA JUIS HMHBAJIUIOB W JIUIl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3]I0pOBbsI BEIOUPAIOTCS C YUETOM UX MHAWBUIYATbHBIX ICUXO()HU3UUECKIX 0COOCHHOCTEH.

— TpH HEOOXOAMMOCTH WHBAJIMIAM H JIMIAaM C OTPAHWYCHHBIMH BO3MOXHOCTSIMHU
3JI0pOBbsI ITPEIOCTABIISIETCS TOMOJTHUTENIbHOE BpeMsl [UIsl IOJATOTOBKU OTBETA HA HK3aMEHE;

— IIPH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3YJIbTATOB 00yUEHHs] MHBAINIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMM 3/10pOBbS IPEAYCMAaTPUBAETCS UCIOIb30BAHUE TEXHHUUECKUX
CpeICTB, HEOOXOIUMBIX UM B CBSI3U C X WHAWBUIAYATBHBIMH OCOOCHHOCTSIMH;

— IIpU HEOOXOUMOCTH AJIsl 00yUaloIIUXCs ¢ OTPaHUYEHHBIMU BO3MOKHOCTSIMU 3/J0POBbS
U WHBAJIUIOB TIPOLEAYypa OICHUBAHUS pE3YyJbTaTOB OOYyYEHUS IO AMCHUUIUINHE MOXKET
HPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponenypa oneHUBaHUS PE3yIbTaTOB OOyUEHHsS] MHBAIHMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMM 3JI0OPOBbsSI 10 JUCHUIUIMHE (MOJIYJIIO) MpelyCMaTpUBaeT IpPeI0CTaBICHHUE
uHpopmanuu B (opMmax, aTANTUPOBAHHBIX K OTPAaHHUYCHHSIM WX 3I0POBbS W BOCIPHITHS
uH(pOpMaLIUU:

JUist 1 ¢ HapyIIEHUSIMH 3PSHHS:

— B I1e4aTHOM (hopMe yBeIUYEHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

Jist U1 ¢ HapyIIEHUsIMH CITyXa:

— B mieyaTHoM hopme,

— B (popMe 3IIEKTPOHHOI'0 IOKYMEHTA.

JUiist T ¢ HApyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B mieuaTHoi opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBI ~ mepeuyeHb  MOXKET  ObITh ~ KOHKPETM3UPOBAaH B 3aBUCHUMOCTH  OT
KOHTHHTE€HTA00yJaronuxcsl.

OueHka 3HaHUN Ha HK3aMEHE MTPOU3BOAUTCS MO CIACAYIOMIUM KPUMEPUIM:



— OICHKa «OTJIHIHO»/«32aUTEHO» BBICTABJIACTCA, €CIU CTYACHT FJ'IY6OKO U TIPOYHO
YCBOWJI TPOTPAaMMHBI MaTepual Kypca, HCUePITBIBAIOIIE, MTOCIEI0BATEIBHO, YETKO U JIOTHYCCKH
CTPOMHO €ro M3JIaraeT, yMeeT TeCHO YBS3BIBATh TEOPHIO C MPAKTHKON, CBOOOIHO CIPABIISIETCS C
3aJjauaMi U BOMPOCAMU, TIPUYEM HE 3aTPYIHSETCS C OTBETaMU NPU BHIOU3MCHEHHH 3a/IaHUi,
IMMpaBUJIBHO O6OCHOBI)IBa€T MNPUHATBIC PCHICHUA, BJIAACCT Pa3HOCTOPOHHWMH HABBIKAMU U
NpUEMaMH BBITIOJIHEHUS PAKTHYECKUX 327134,

— OIICHKA «XOPOLI0»/«3a4Te€H0» BBICTABIICTCS CTYIEHTY, €CIM OH TBEpAO 3HAeT
MaTepuall Kypca, TpaMOTHO M IO CYIIECTBY W3J1aracT €ro, He JOIMycKas CYIIeCTBEHHBIX
HETOYHOCTE B OTBETE Ha BOIIPOC, NPAaBUIJIIBHO IMPUMCHACT TCOPCTHUUCCKHUC IIOJIOKCHUA IIpPpU
peLICHUH IPAKTUICCKUX BOIIPOCOB U 337134, BJIaICET HEOOXOJUMBIMH HAaBBIKAMH U TIPUEMAMHU UX
BBIIIOJTHECHU A,

— OIICHKA «yI0BJIETBOPHTEIbHO»/«3aUTEH0» BBICTABISICTCS CTYJICHTY, €CJIM OH UMEET
3HAaHUS TOJBKO OCHOBHOTO MaTepHajia, HO HE YCBOWJI €ro JAeTajlel, JOIycKaeT HETOYHOCTH,
HEJIOCTaTOYHO MpPaBHIbHBIE (OPMYIHUPOBKH, HAPYIICHHS JIOTHYECKOW IMOCIIEIOBATEIILHOCTH B
H3JI0KCHUH TPOrpaMMHOro Marcpuaja, HWCHBbITbIBACT 3aTPYAHCHUSA TIIPU  BBINIOJIHCHUU
NPaKTUYECKHX 3a/1a4;

— OIICHKA «HEYI0BJIETBOPHUTEIbHO»/«HE 3a4TE€H0» BBICTABIISACTCS CTYACHTY, KOTOPBIi
HE 3HAeT 3HAYMUTEJILHOW YacTH MPOTrPaMMHOTO MaTepHualia, IOMyCKAeT CYNIECTBCHHBIC OIIHOKH,
HEYBEPEHHO, ¢ OOJIBIIMMHU 3aTPYyAHEHUSAMHU pEIIaeT MPaKTUUYECKHUE 3aa4l WIHM HE CIIPABIIAETCS C
HUMH CaMOCTOSITEIIBHO.

OHCHO“IHBIG cpeacTBa i MHBAJIMAOB W JIMI C OIpaHUYCHHBIMHU BO3MOXHOCTIMU
3II0POBbsI BEIOUPAIOTCS C YYETOM UX WHAUBUIYaTbHBIX ICHXO()U3HYECKIX 0COOCHHOCTEH.

— Ipu H€O6XOI[I/IMOCTI/I HHBaJIMAaM MW JiMlaM C OrpaHUYCHHBIMH BO3MOXKHOCTAMHA
3II0POBbSI TPEIOCTABIISICTCS IOTIOJTHUTEIILHOE BPEMs JIsl TIOATOTOBKU OTBETA HA 3a4eTe;

— P NIPOBEJICHUU NPOLETYPHI OLICHUBAHMS PE3YJIbTATOB 00YyUEHUs MHBAINUIOB U JIULL C
OTPaHUYCHHBIMU BO3MOXHOCTSIMH 3JI0POBBS TIPEAYCMATPUBACTCS UCTIOIB30BAHUE TEXHHUUECKUX
CpCacCTB, HCOGXOI[I/IMLIX UM B CBA3HU C UX UHAWBUAY AJIbHBIMU OCO6CHHOCT$IMI/I;

— TIpY HEOOXOIUMOCTH ISl 00YUAIOIIUXCS C OTPAHMYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbSI
U MHBAJIUIOB TpOLEAypa OLEHMBAHUS pPE3yJIbTaTOB OOYYEHHS N0 JUCHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAITOB.

[Iponienypa oreHuBaHHS pe3yabTATOB OOyUEHHS HWHBAIMAOB W JIMI[ C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 37I0POBbsl TI0 JTUCHUIDIMHE (MOMYJIO) TIPeIyCMaTpUBACT IPEIAOCTABICHUC
uHopmain B ¢dopMax, aJanTUPOBAHHBIX K OrPAaHUYECHHSAM WX 3/0POBbSI M BOCHPHATHS
nHbOpMAITIH:

JList AL ¢ HapyLIEHUAMY 3pEHUS:

— B ITIEYaTHOM (popMe YBEITUICHHBIM MIPUPTOM,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

J1i1st T ¢ HApYIICHUSIME CITyXa:

— B Ie4aTHoi (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

I[JISI JIAI] ¢ HApYHMICHUSAMU OTIOPHO-ABUTATCIIBHOTO allliapara:

— B IIeYaTHOM (opme,

— B (popMe AIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00yJaromuxcs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4eOHOHM JIATEPATYyPbl, HEOOXOAUMOM
JJIS1 OCBOEHMS I CHUILIHHBI (MOIYJIfA).

5.1 OcHoBHas JIuTepaTypa:
1. Martiomkua W.B. MogenupoBanue u Busyanuzanus cpeacrBamu MATLAB ¢usuku
HaHOCTPYKTYp: mocodue. — M.: Texnocdepa, 2011. — 166 c.



2. Peoxonkos [[.W., Jlesuna B.B., [zunsurypu 3.JI. Hanomarepuansl. YueOHoe nmocodue.
— M.: BUHOM. Jla6oparopus 3Hanuii, 2010. — 365 c.

3. Hanorexnomoruu: a3oyka st Becex / o pen. HO. JI. Tpersskosa; [H. C. AGpamuyk u
ap.]. — U3n. 2-e, ucnp. u gomn. - M.: ®DUSMATIINUT, 2010. — 365 c.

JU1g ocBOEHUS JUCHMIUIMHBI MHBAIMJAMU U JIULAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3I0pOBbSI MMEIOTCS M3JaHHUS B DJJIEKTPOHHOM BHJIE B AIIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMax
«JIanp» n «¥Opaiim».

5.2 JlomosHuTeabHAS JUTEPATypa

1. I'yces A.l. Hanomarepuansl, CTpyKTypbl, TexHosoruu. — W3n. 2-e, ucnp. — M.:
duzmatnur, 2009. — 414 c.

2. HpsuxoB I1.H. YrmepoaHble HaHOTPpYOKH: CTpOCHHS, CBOWCTBA, MPUMEHEHHS. — M.:
bunowm. Jlabopatopus 3nanuii. 2006. — 293 c.

3. HpsuxoB II.H. DnexTpoHHbIE CBONCTBAa M MpUMEHEHUE HAHOTPyOOk. — M.: BuHoM-
[Tpecc. JTabopaTtopus 3nanuii. 2010. — 488 c.

4. EnuceeB A.A., Jlykamun A.B. ®yHKkuMOHaNbHbIE HAHOMATEpHAaJIbl : yueOHOEe ocodue
11t By30B.— M.: ®USMATIJIUT. 2010.—452 c.

5. Crapoctun B.B. Marepuansl 1 MmeTo1bl HaHOTEXHOJIOTH: yuel. [locobue. — 2-e u3m. —
M.: bunowm. JlaGopatopus 3nanuii, 2010. — 431 c.

6. Cysnanes W.I1. HanorexHomnorusi. ®uU3nKo-xuMusi HaHOKJIACTEPOB, HAHOCTPYKTYp U
HaHoMarepuanoB. — U3n. 2-e, ncop. — M: URSS. 2009. — 589 c.

5.3. Illepuoauyeckue U3IaHus:

1. HayuyHo-TeopeTuueckuii xKypHan «Duzuka meepooco meja

2. HayuHo-TeopeTndecKuil )KypHal «KypHan 5KCnepumeHmanbHou U meopemuiecko
Qdusuru»

3. HayuHo-Teopetnueckuil xypHaiu «llucoma ¢ 2KOTD»

4. Hayunslii 0030pHBIN KypHAI «Ycnexu puzuueckux Hayk»

5. Hayunblii 0030pHBIH XypHAI «Ycnexu xumuuy

6. Hayunsrii 0630pHBIHN KypHaN «Poccuiickue HaHOMeXHOI02Uuw .

6. Ilepeyenr pecypcoB  HHGPOPMANUMOHHO-TEJEKOMMYHHMKANMOHHON  CceTH
«/HTepHEeT», HeOOXOAMMBIX JIS OCBOEHHSI TUCUUIJIMHBI (MOLYJIs1).

1. Hayunas snexktponHast 6ubnunoreka: http://elibrary.ru

2. Hayunas snextponnas oubauoteka: http://cyberleninka.ru/

3. I1oJIHOTEKCTOBBIE apXMBBI BEAYIIIMX 3allaIHbIX HAYUHBIX KypHaJoB Ha Poccuiickoii
miaTdopme HaydHbIX kypHagoB HOMKOH: http://archive.neicon.ru

4. NndpopmannonHas cucrema «EnnHoe okHO 1ocTyna K 00pa3oBaTebHBIM pecypcamy»:
http://window.edu.ru/window

5. denepanbHbIil o0Opa3oBaTeNbHBIN opTat:
http://www.edu.ru/db/portal/sites/res_page.htm

6. Karanor may4ynsix pecypcos: http://www.scintific.narod.ru/literature.htm

7. bonbmas Hay4yHas 6ubauoTeka: http:// www.sci-lib.com/

8. EcTrecTBeHHO-HaY4HbII 00pa3oBaTenbHbIi mopTai: http://www.en.edu.ru/catalogue/

7. MeTtoauveckne yKa3aHusi AJs1 OOyYAalOUIUXCH IO OCBOCHMI) IMCUHMILUIUHBI
(MoayJin).



Ha camocrositensHyo paboTy CTyAeHTOB, corjacHo TpeboBanusmM PI'OC BO mo
HanpasieHuto 11.03.04 DnexTpoHMKa M HaHORJIEKTpoHHKa Mpodwmis "HaHoTexHomoruu B
IEKTPOHHKE", OTBOAUTCS OKOJIO 45,4% Bpemenu (81,8 wacop CPC) ot o0miell Tpy10eMKOCTH
muctumiuHel (180 gaco). CompoBOXKIEHHE CaMOCTOSTENBHON pabOThI CTYyAEHTOB MOXET OBITh
OpPraHU30BaHO B CIEAYIOMUX (hopMax:

— COCTaBJICHHEM WHIWBUIYAIbHBIX IJIJAHOB CaMOCTOSITENBHOM pPadOThl KaXKIOTO U3
CTYJIEHTOB C YKa3aHHUEM TEMbI U BUJIOB 3aHATUH, (OPM U CPOKOB NPEACTABICHUS PE3YIbTaTOB;

— TPOBEJCHHEM KOHCYNbTAlUW{ (MHIWBUAYAIbHBIX WJIM TPYIIOBBIX), B TOM YHCIE C
NPUMEHEHUEM JTUCTAHIIMOHHOW Cpebl O0yUCHHS.

Kputepuii onieHku 3QpeKTUBHOCTH CaMOCTOATEIHHONU PabOTHI CTYJIEHTOB (hopMHpyeTcs
B XOJI€ MPOMEXYTOYHOIO KOHTpPOJS MpOIlecca BBIMOJHEHUS 3aJaHUil U OCYLIECTBIIAETCS Ha
OCHOBE Pa3JIMYHBIX CIIOCOOOB B3aUMOACHCTBHSL.

B coorBercTBUM € 3TUM TpU OPOBEJCHUM ONEPATUBHOTO KOHTPOJS MOTYT
UCIIONB30BAThCS  KOHTPOJBbHBIE BOMPOCHI K  COOTBETCTBYIOIIMM  pasfielaM  OCHOBHOMU
JUCHUIUINHBI «DU3UKa HAHOPA3MEPHBIX CUCTEM.

KoHTponb ocymiecTBisieTcss MOCpeCTBOM YCTHOTO ONMPOCa CTYJIEHTOB MO OKOHYAHHH
U3yYeHUs TeM Y4eOHON AUCIUIUTNHBI M BBITIOJTHEHUS MMCbMEHHBIX KOHTPOJIBHBIX Pa0oT.

ComnpoBoXKAEHUE CAMOCTOATENFHON PabOTHI CTYACHTOB TAaKXKE OPTraHU30BAHO B CIIEAYIOIINX
dbopmax:

— YCBOGHHE, [OTIOJHEHHE W BHUKAaHWE B pa3Oupaemble pa3aenbl JUCIHHUILTUHBL TPH
MOMOIIY 3HAHUH MOJIy4aeMbIX 10 CPEACTBAM U3YUEHUSI PEKOMEHIYEMON JIUTEPATYPhI;

— MyTeM HamucaHus pedepaTuBHBIX padOT U aHAIH3 Pe3yIbTaTa UX OTKPHITOTO TOKIA/a;

— KOHCYJIbTallud, OpPraHU30BaHHbIC ISl Pa3bsCHEHHs] MPOOJIEMHBIX MOMEHTOB IIpH
CaMOCTOSITEILHOM M3YYEHHH TeX WJIM MHBIX aCMEKTOB pa3/esioB yCBauBaeMoW MH(OpMaIu B
JTUCIUILINHE.

K cpenctBam obecriedyeHusi OCBOCHHUS NUCHUIUTMHBI «DHU3MKa HAHOPAa3MEPHBIX CHCTEM)
TaKXe OTHOCSTCS 3JEKTPOHHBIE BAPHAHTHI JOMOJHUTEIbHBIX YUEOHBIX, HAYYHO-TIOMYJISIPHBIX H
Hay4HbIX U3JIJaHUI IO TaHHOW AUCIUILINHE.

Pexomennyercs crneayronmii rpaduK ¥ KaJeHAAPHBIN IUIAH CAMOCTOSITETILHON pabOThI
CTYJICHTOB I10 y4eOHbIM HeaensaMm (16 Hememnn):

TunoBsble 3aJaHUA JIS CAMOCTOSATEIbHOH Pad0ThI CTYA€HTOB

Kou- ®dopwma npea- Cpa
Ne . BBIIOJI-
TeMbL Tema unu 3aanue TeKyIen padboTs BO CTaBJICHUS —
4acoB pE3yJIbTaTOB
(nenenn)
1. Brenenue B npeamet. OCHOBHbIE
HAaHOPa3MEpPHBIE MATEPHUAIIBI VY CTHBII OTBET. 1
HaHOTEXHOJIOTHUH. 2
2. YCTHBIA  OTBET. 3
[TonyueHnre HaHOpa3MEPHBIX MAaTEPUATIOB C Pedepar.
Pa3IUYHBIMU PU3NYECKUMHU CBOWCTBAMH. 8 Jloknan.
3. | TepmoauHaMuKa HAHOPA3MEPHBIX CUCTEM. VYCTHBI  OTBeT. 3
8 Pedepar.
4. | CTpyKTypHBIE€ CBOWCTBA HAHOPA3MEPHBIX VYCTHBI  OTBeT. 3
MaTepHaJIoB. 8 Jlokuan.
5. | dusnyeckue CBOWCTBAa HAHOPA3MEPHBIX U YCTHBI  OTBET. 5
HaHOCTPYKTYPHUPOBAHHBIX MaTEPHAIIOB. Pedepar.
14 Joxkmnan,
6. | ®uU3nyeCcKue CBOMCTBA YIIIEPOIHBIX YCTHBI  OTBET. 6
HAaHOMATEPHUAJIOB. 18 | Pedepar.




Hoxknan.
7. | BausiHue IPOCTPAaHCTBEHHON Pa3MEPHOCTH VY CTHBIN OTBET. 5
HAaHOCTPYKTYpP Ha UX DJIEKTPOHHBIEC U Pedepar.
(u3nueckue CBOICTBA. 14 Hoxman.
8. | MonenupoBaHue U U3y4€HUE CTPYKTYPhI U YCTHBI  OTBET. 4
CBOMCTB HAHOYACTHI] U HAHOMAaTEPHUAJIOB. Pedepar.
9,8 | Jlokman.
Hroro: 81,8 30

3aHATHA JIEKHMOHHOT0 THMNA SBISIOTCS OJHOM M3 OCHOBHBIX (opM oOydeHus
CTYJIEHTOB, BO BpeMsl KOTOPBIX CTYJEHTaM MPEAOCTABIISIETCS BO3MOXHOCTh O3HAKOMUTBHCA C
OCHOBHBIMHM HAy4YHO-TEOPETHUYECKUMHU TIOJOKEHUSMHU, MPOOIeMaMH TUCIUIUIMHBI, MOTYyYUTh
HEO0OXO0MMOE HAaIpaBieHHE M PEKOMEHIAIMH JJIs CaMOCTOSITENbHON paboThl ¢ ydeOHUKaMU,
y4eOHBIMH TOCOOMSIMH, TpPH TMOATOTOBKE K CEMHHAPCKUM 3aHATUSAM. JIeKIws sBiseTCs
pe3yibTaToOM KPOIOTJIMBON MOJATOTOBKU MpenojaBaTelis, U3y4eHUs U 000OIIeHUs HAayuyHOU U
yaeOHoi nutepaTypbl. CTONb ke YCepIHOH MOIKHA OBITh M MOATOTOBKA CTYyJ/IEHTAa HAKaHYHE
JICKIIMH, TTOCPEACTBOM H3yU€HHUS! COOTBETCTBYIOLICH yueOHOW JMTEpaTyphbl, OBTOPEHUS paHee
MPONJAEHHBIX TEM.

Bo Bpewms nekuuu cinenyer 3anucaTth JaTy €€ IPOBEICHHUs], TEMY, IIJIaH JEKIHUH, BOIIPOCHI,
KOTOPBIC BBIHOCSITCSI HA CAMOCTOSITENIbHOE M3YYCHHE, OTMETHUTh HOBUHKM Y4eOHOU M HAyIHOU
JUTEPATYPBl, PEKOMEHAOBAHHBIE JIEKTOPOM. CTyaeHTaM pEKOMEHIYEeTCs KOHCIEKTHPOBATh €€
OCHOBHBIE TIOJIOXKEHMSI, HE CTOUT MBITAThCS JOCJIOBHO 3alMcaTh BCHO JIEKLHIO, IMOCKOJBKY
CKOPOCTh JIEKIIMM HE pacCUMTaHa Ha JOCIOBHOE BOCIPOU3BEACHHUE BBICTYIUIEHHUS JIEKTOpa B
KOHCIIEKTE, TEM HE MEHEe OHa SBIISETCS IOCTATOYHOM JJISl TOTO, YTOOBI CTYJIEHT CMOT HE TOJIBKO
YCBOWTD, HO M 3a(MKCUPOBATh Ha OyMare CyIIHOCTb 3aTPOHYTHIX JIEKTOPOM MpoO0jIeM, BBIBOIbI,
a TaKkXKe y3JI0Bble MOMEHTHI, Ha KOTOpbIe oOpamiaercss oco0oe BHUMaHUE B xoje Jekiuu. Ha
JEKIUHU CTYJIEHTY PEKOMEHIYETCS MMETh Ha CTOJIAX IOMHUMO KOHCIEKTOB TaKXe Iporpammy
Kypca, KoTopasi OyAeT crocoOCTBOBATh Pa3BUTHIO MHEMOHMYECKOW MaMSTH, BO3HUKHOBEHHUIO
accolanui MeXIy BBICTYIUICHMEM JIEKTOpa W NPOrpaMMHBIMH Bompocamu. B ciyuae
BO3HUKHOBEHUS y CTYJEHTA IO XOAY JIEKLIMU BOIPOCOB, UX CIELYET 3aJaBaTh cpa3zy K€ WU B
KOHIIE JIEKIIUH B CHEIUAIBHO OTBEJEHHOE JIJIsl ’TOTO BPEMSI.

3aHATHS CEMHHAPCKOr0 THMNA TIPEICTABISIOT COO0N OAHY U3 BaXHBIX (opm
CaMOCTOSITENIbHON PalOThl CTyneHTOB. [IOoAroToBKa K MPAKTUYECKUM 3aHATUAM HE MOXKET
OTPAHUYUTHCS CIYIIAHUEM JIEKUUW, a MPEeNoJiaraeT MPEeABAPUTEIIbHYIO CaMOCTOSATEIbHYIO
paboTy CTYAEHTOB B COOTBETCTBUUM C METOJUYECKHMMH pa3paboOTKaMu MO  KaxJIoi
3aIUIAHUPOBAHHOU TEME.

B opraauzanmuu  NpakTUYECKUX 3aHATUA  peaM3yeTcs NPUHLIUI COBMECTHOM
NesITeIbHOCTH, coTBOpYecTBa. CeMHHAp TakKe SBISETCS BaxHeWIed (opMoil ycBOEHUS
3HaHMWI. B mponecce NOAroTOBKM K CEMUHAPY 3aKPEIUIAIOTCS U YTOUHSIOTCS YK€ U3BECTHBIE U
OCBaMBAIOTCS HOBbIE Kareropwu. CeMHHap Kak pa3BUBAOINAs, aKTUBHAas (opma ydeOHOro
npolecca cnocoOCTBYET BBIPAaOOTKE CaMOCTOSITEIbHOTO MBILUICHHS CTYA€HTa, (POPMUPOBAHHUIO
UH(POPMAIIMOHHON KYJIBTYPHI.

CamocrosiTesibHAsE padoTa CONCPKUT CHEAYIOIIUE BHIbI y4eOHOW AesITeTbHOCTU
CTY/ICHTOB:

—  TEOPETHYECKYI0 CaMOIMOATOTOBKY K JaOOpaTOpHBIM 3aHATHSAM M K 3a4eTy IO
KOHCIIEKTaM M y4eOHOI TuTepatype;

— odopmieHHE OTYETOB IO pe3yjbTaTaM Ja0OpaTOPHBIX PabOT (O BBHITTOJHEHHOU
1abopaTopHOil paboTe CTYJEHThI OTUYMTHIBAIOTCS MPENOAABATENIO HA CIEAYIOUEM (OYepeaHOM)
71a00paTOPHOM 3aHSITHH),

— TOATOTOBKa pedepaTa 1Mo oJHON U3 TeM YueOHON AUCIUTIINHBL

—  TMOATOTOBKA IMpe3eHTalMH Mo TeMe pedepaTa U BBHICTYIJICHHE C JOKJIAJOM Ha OJIHOM
U3 JIEKIIMOHHBIX 3aHSATUH.



CryneHTy HEOOXOOUMO cHCTEMaTHYecKH paboTaTh B TEUEHHE CEMECTPA MO H3YyYEHUIO
TEOPETUYECKOr0 MaTepHasa U IpuoOPETEHUIO HABBIKOB SKCIIEPUMEHTAIbHON paboThI.

Jls 3anlOMUHaHMA JIEKIIMOHHOTO Marepuana (B TOM 4HCI€ U B IEpUOJ MOATOTOBKU K
3a4eTy) CTYAEHTY HEO0OXOAMMO XOpOILO 3HAaTh CBOMCTBA MAaMATH M AKTUBHO I0JIb30BaThCS
MHEMOTEXHHUUYECKUMHU NpUEMaMM, H3BECTHbIMU W3 YydeOHOW mucumiuivHbl «llcuxomorus u
nenaroruka». Meroanyeckue peKOMEHIAlUU M0 3alIOMUHAHMI0O MOXHO HailTu u B MHTepHeTe
0 KJIFOYEBBIM CJIOBaM: «IaMsTh», KMHEMOHHUKA», KMHEMOTEXHHUKa», «KaK 3alIOMHUTH YUEOHBIN
matepuam». JKenaTeabHO TaKKe O3HAKOMHUTBCS C IpUEMaMM KOHCIIEKTUPOBAHMS, T.€. CO
croco0amMH COKpAIEHUS 3allCU CJIOB M CJIOBOCOYETAHHH, HAlpHMep, NPUMEHSIEMBIMH B
CJIOBApSAX U SHIUKIIOTICIHSX.

B ocBoeHMH IUCHMITIMHBI MHBAIWIAAMU M JIMLAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBBsI OOJIBIIOE 3HAYCHWE HMMEET WHIMBHIyallbHas ydeOHas pabora (KOHCYJIbTALUH) —
JIOTIOJTHUTEIBbHOE pa3bsiCHEHNE Y4eOHOro MaTepuara.

[Ipn mnoaroroBke JoKJajga, KOTOPBIA MpPEJICTaBIsIET COOOW HaydyHOE COOOIIEHHE,
CTYZEHTBI TBOPYECKH MPOBOAST MMOUCK JTUTEPATYPHBIX UCTOYHUKOB U X aHAJIU3 B COOTBETCTBUU
¢ BBIOpaHHON TEMAaTUKOM.

Jlokaag — 3TO pe3yibTaT CaMOCTOSTEIbHON paboOThl CTYAEHTA, IPEACTABIAIONIMNA cOO0M
KpPaTKO€ YCTHOE U3JI0KEHUE B TEUEHHM 5-8 MUHYT pe3ysIbTaTOB TEOPETUUYECKOr0 aHalu3a WU
SKCHEPUMEHTAJIbHOIO MCCIIEOBAHUS B paMKaxX OIpelesieHHOW HaydyHo Tembl. B xoze
nyOJIMYHOTO JOKJIaJa CTYAEHT JOJDKEH PAacKpbITh CYTh aHAIM3UPyeMOW pabOThl M BbICKA3aTh
COOCTBEHHBIE B3IJISA/Ibl HA pacCMaTpUBaeMble IPOOIEMBI.

[loaroroBka nokiaanoB HEOOX0aUMA B LIEISAX MPUOOPETEHUS CTYyACHTaMU HEOOXOIUMOM
npogecCHOHaIbHON MOATOTOBKU, Pa3BUTUS YMEHHUS U HAaBBIKOB CAMOCTOSITENILHOIO IMOMCKA U
aHaJlM3a Hay4YHbIX MCTOYHMKOB. C NOMOIIBIO JOKJIAJa CTYIAEHTHl IMpPHU €ro MNpOCIyIIWBAHUU
rIIy0e MOCTUTAIOT CII0KHBIE MTPOOJIEMBI Kypca, ydaTcsl JAKOHUYHO MepecKa3blBaTh COAECPKUMOE
HAYYHBIX UCTOYHHUKOB, 0000IIaTh BEIBOIBI U JIEJIATh 3aKITIOUCHHE.

IlonroroBka pokiaza cHnocoOCTBYeT (OPMUPOBAHMIO YMEHHUS IIOMCKA HAay4HBIX
MCTOYHUKOB M PAa3BUTHIO YMEHUS aHAJIM3UPOBATh HAyUYHbIE CTaTbU U COOOIIEHUS.

KayecTBo nokiafa OLIEHUBAETCA MO TOMY, HACKOJBKO €ro Cojep’KaHHe COOTBETCTBYET
3a/laHHOM TeMe, KaKhe HCIOJIb30BaHbl NEPBOMCTOYHUKH, HACKOJIBKO IOCIEIOBATEIBHO OH
U3JI0XKEH.

PedepaTr — 3TO pe3ynbTar CcamMOCTOSTENHLHOW pPabOTBHl CTYICHTA, MPEICTABIISIOIINAN
co0O KpaTKoe H3JI0KEHHE B NMUCBMEHHOH (popMe MOJIydeHHBIX Pe3yJIbTaTOB TEOPETHUYECKOTO
aHajau3a OIIPENCIICHHONM HAy4YHOW TEMBI, TJle aBTOpP JAOJDKEH PACKPBITH CYThb HCCIEAYEMOU
po0JIeMbl, IPUBECTH CYLIECTBYIOIINE Pa3Hble HAyYHbIE TOUKU 3PEHUS, BBICKA3aTh COOCTBEHHBIE
B3IJIA/IbI HA pacCMaTpUBaeMble POOIEMBI.

[Ipu moaroroBke pedepata, KOTOPBIA TPEACTaBISET COOOW HAydyHOE COOOIIEHHUE,
CTYIACHT JOJDKEH H3yYUTh M 0000LIUTH HayuHyl0 JuTepaTypy. Ha ocHOBe u3ydeHHOro
MaTepuaga CTYJIEHT pPACKpbIBaeT COJAEp)KaHHE BBIOpAaHHOM TeMbl pedepaTa, aKUEHTUPYS
BHUMaHHME Ha aKTyaJlbHble W TNpoOJIeMHBbIE BONpOCHL. Pedepar nomkeH ObITH opopmileH B
COOTBETCTBUU C TPEOOBAHUAMMU, IPEABABIAEMBIMH ISl OPOPMIICHHSI TUCbMEHHBIX padoT.

Hanucanue pedepara He0OX0IUMO B LEISIX NMPUOOPETEHUs CTYACHTAMH HEOO0XOIUMOMN
npoQecCHOHAIBHON MOATOTOBKU, Pa3BUTUS YMEHHUS U HABBIKOB CaMOCTOSITEILHOIO HAy4YHOI'O
noucka. C momomipio pedepata CTyAeHT TyOxe MocTUraeT Hambolyiee CIIOXKHBIE MPOOIEMBI
JTUCLUIUIMHBL, YYUTHCS JAKOHWYHO H3JaraTb CBOM MBICIIHU, JOKJIAAbIBaTh PE3yJbTaThl CBOETO
TpyAa.

[TogroroBka pedepara crmocobctByeT (HOPMUPOBAHUIO HAYYHOM KYJIBTYpPBl Yy
BBIITYCKHUKA, 3aKPEIUICHUIO Yy HEro HAay4YHBIX 3HAHUN, Pa3BUTHIO YMEHHUS CAMOCTOSITEIBHO
aHAJIM3UPOBATh Pa3INYHbIC HAYUHbIE HICTOUHUKU.

Odopmnienne pedepara:

1. PedepaT gomxeH uMeTh CIEAYIONIYIO CTPYKTYPY: ) TUIaH; 0) BBEACHHUE; B) U3JIOKCHUE
OCHOBHOT'O COJIEpYKaHUs TEMBI; C) 3aKJIFOYEHHUE; B) CIIMCOK UCIIOJIb30BaHHOM JTUTEPATYPHI.



2. O6mmii 006EM — 8-10 c. OCHOBHOI'O TEKCTA.

3. Ilepen HammcaHueMm JOOJDKEH OBITh COCTaBJE€H IIaH PabOThl, KOTOPbIM OOBIYHO
BKJItouaeT 2—3 Bompoca. [lnaH He cienyer M3NMUIIHE AETaJu3UpoBaTh, B HEM MEPEUUCISIOTCS
OCHOBHBIE, IEHTPAJIbHBIE BONIPOCHI TEMBI.

4. B npornecce HanucaHus pabOThI CTYyIEHT UMEET MPAaBO OOPATUTHCS 32 KOHCYJIbTaI[eH
K IIPEernoiaBaTerto.

5. B ocHoBHOW uacTh paboThl OOJIBLIOE BHUMAHHUE CJIEAYET YACIUTh TIIIyOOKOMY
TEOPETUYECKOMY OCBEILLEHUIO OCHOBHBIX BOIPOCOB TEMBI, MPABUIIbHO YBSI3aTh TEOPETHUYECKHUE
TIOJIOKEHHUS C TIPAKTHUKOW, KOHKPETHBIM (PAKTHYECKUM U IIU(PPOBBIM MAaTEPHUATIOM.

6. B pedepare 00s13aTeNbHO OTpaykaeTcs UCIOIb30BaHHAs JIUTEPATypa, KOTOpas SIBIISIETCS
3aBeplIalolIei YacTbio padOTHI.

7. Ocoboe BHUMaHUE CeIyeT YACIUTh 0OPOPMIICHHIO.

8. IIpu 3amuTe pedepara BeicTaBisiercs AuddepeHnnpoBaHHast OIICHKA.

9. Pedepar, HE COOTBETCTBYIOLIMI TpeOOBAHUAM, NMPENBABISIEMbIM K JaHHOMY BUIY
paboThl, BO3BpAIIAETCsl HA JOPAOOTKY.

Pecdepatsl BeimonHsAOT Ha auctax Gopmata A4. CTpaHUIBI TEKCTA, PUCYHKH, (HOPMYJIBI
HyMmepytoT. Tekct cnenyer nevarars mpudrom Ne 12 ¢ uHTEpBaioM MEXIy CTpokamu B 1,5
UHTEpBaJIa.

KauectBo pedepara omeHUBaeTCs Mo TOMY, HACKOJBKO TIOJIHO PACKPBITO COJEpIKAHHE
TEMBbl, HCIOJIb30BaHbl IEPBOMCTOYHHMKM, JIOTUYHOE U  IIOCJIEJOBATEIIbHOE H3JI0XKEHHE.
OneHnBaeTcsi ¥ NPaBUWIBHOCTD 1MOA00pa OCHOBHOHM U JOMIOJHUTEIBHOM JTUTEPATYPHI (CCHUIKH IO
npaBwiaM: (aMWIMU M UHHULIMAIBI aBTOPOB, HAa3BaHWE KHHUTH, MECTO W3IaHHUs, M3/1aTEeNIbCTBO,
T0J1 U3/IaHMs], CTPAHULIA).

OOBEKTUBHOCTh OLEHKM PabOThl MpPErojaBaTesieM 3aKII0uaeTcsi B ONpEIENCHUH ee
MOJIOKHUTEIBHBIX M OTPUIATEIBHBIX CTOPOH, IO COBOKYITHOCTH KOTOPBIX OH OKOHYATEIHHO
OLIEHUBAET Ipe/CTaBlIeHHYI0 padoty. [Ipu oTpuuarensHOM peneH3un pabora BO3BpallaeTcsl Ha
nopabOTKy € TMOCJTEIyIOIUM MpPEeICTaBICHUEM Ha MOBTOPHYIO TNPOBEPKY C NPHIOKEHUEM
3aMe4aHuil, CeJaHHbIX IIPENoJaBaTeIeM.

C TOYKM 3peHHs METOAMKH MpPOBEACHUS CEMUHAp TPEACTaBIsieT  COOOM
KOMOUMHHUPOBAHHYI0, UHTETPATUBHYIO (pOpMy ydeOHOro 3aHATHA. J{1s1 MOATOTOBKH U TOYHOIO U
MOJTHOTO OTBETa HAa CEMUHAPCKOM 3aHATHUHM CTYJEHTY HEOOXOIMMO CEpPhE3HO M OCHOBATEIHHO
HOJArOTOBUTBCS. JlIsl 3TOro OH JOMKEH yMeTh paboTaTh ¢ y4eOHOW M JIOTOJIHUTEIbHOU
JUTEPATypOH, a TaKKe 3HATh OCHOBHBIC KPUTEPHUHU JUII HANMCaHWUA pedepara WIN MOATOTOBKH
JIOKJIa/1a, €CIIM CEMHHAp MPOXOAMT B JaHHOM (opme. B KoHIe 3aHATHSA, MTOCIE MOJBEIACHUS €T0
UTOTOB TPENOAaBATENIeM CTyJIEHTaM PEKOMEHIYETCS BHECTH W3MEHEHHS B CBOM KOHCIICKTHI,
OTMETUTh MH(OPMALMIO, MPO3BYYABIIYI0O B BBICTYIUICHUAX IPYTUX CTYJEHTOB, JOINOJHEHHMS,
C/IeJIaHHBIE MIPEToIaBaTeNIeM U HE OTPaKEHHBIE B KOHCIICKTE.

B ocBoeHMH IUCHMIIIMHBI MHBAIMIAAMU W JIMLAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYCHHWE HMMEET WHIMBHIyallbHas ydeOHas pabora (KOHCYJIbTALUH) —
JIONIOJIHUTEIBHOE pa3bsiCHEHNE y4eOHOro MaTepHaia.

WupuBuayanbHble KOHCYJBTAMM 10 TPEIMETYy SBIAIOTCS BaXXHBIM  (DaKTOPOM,
CHOCOOCTBYIOLIMM MHIMBUAYAIN3ALUN OOy4YEHUS U YCTAaHOBJIECHUIO BOCIIUTATEIBHOTO KOHTAKTA
MEXIy IpernojaBaTesieM U OO0y4arollMMCsl HMHBAJUIOM WM JIMIOM C OTPaHUYCHHBIMU
BO3MOHOCTSIMH 3/10POBBbSL.

8. Ilepeyenp MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3yeMbIX MPH OCYILIECTBJICHUMN
00pa30BaTeJbLHOIO NMPoLecca Mo JMCHUIINHEe (MOYJII0).

8.1 llepeuenb MHPOPMAIUMOHHBIX TEXHOJIOTHI.

B mHacrosmiee Bpemss Bce Ooiiee BO3pacTaeT posib  HHPOPMAIIMOHHO-COITMATBHBIX
TEXHOJIOTHI B 00pa30BaHWHU, KOTOPHIE 00ECIICYMBAIOT BCEOOITYI0 KOMIBIOTEPU3AINIO YUAITHXCS



¥ TIpeToiaBaTesiell Ha ypOBHE, TIO3BOJISIFOIIEM pPEIIaTh CIEAYIONe OCHOBHBIC 33a4u:

— obecrieyeHne BBIXOJA B ceTh MHTEepHET Ka)KAOro y4acTHHKAa Y4eOHOro Ipoliecca B
1r000€ BpeMsl M U3 Pa3IIUYHBIX MECT MPEObIBAHHUS;

— pa3BUTHE €IUHOTO0 MH()OPMAIIMOHHOTO MPOCTPAHCTBA 00pa30BATEIbHBIX UHIYCTPUH U
NPUCYTCTBHE B HEM B pa3IMYHOE BpeMs M HE3aBHCHMO JPYT OT Jpyra BCEX YYAaCTHHKOB
00pa30BaTeNbHOTO M TBOPUECKOT0 MpoIlecca;

— co3nanue, pa3BuTHe u 3(pPEeKTUBHOE HCIIONB30BaHUE YIPABISIEMbBIX WH()OPMAIIHOHHBIX
00pa30oBaTeNbHBIX PECYPCOB, B TOM YHCIIE JIMYHBIX MOJIh30BATENbCKUX 0a3 M 0AaHKOB JaHHBIX U
3HAHUH yYaluXCcs U TeIaroroB ¢ BO3MOKHOCTBIO TIOBCEMECTHOTO JIOCTYTIA /ISl paOOTHI C HUMH.

Nudopmannonnsie o0pa3zoBaTeNbHbIE TEXHOJOTUU BO3HUKAIOT MPH HCIOIb30BAHHEM
CPEICTB MH(MOPMAIIMOHHO-BBIYMCINTENBHON TeXHUKU. OOpa3oBaTelbHYyIO Cpeny, B KOTOPOM
OCYIIECTBIIAIOTCS 00pa3oBaTelbHble HH(OPMAIMOHHBIE TEXHOJIOTHH, OMPEENAIOT padoTarolue
C HEW KOMITOHEHTBHI:

— TeXHUYecKas (BUJ UCTIOIb3YyEMBIX KOMIBIOTEPHOIN TEXHUKHU U CPEACTB CBSI3M);

— TMpOrpaMMHO-TEXHHYECKas (TPOrpaMMHBIE CpEJICTBA MMOMICPKKH PeaTn3yeMoi
TEXHOJIOTHH 00YUYCHHUS);

— OpraHW3alMOHHO-METOAWYECKas (MHCTPYKIUH YyYalluMcs U TpenojaBaTelsiMm,
OpraHu3aus yueOHOro mporecca).

ITon oOpa3oBaTenbHBIMH TEXHOJOTHSIMA B BBICIICH IIKOJIE TTOHMMAETCS CHUCTEMa
HAYYHBIX M WHXKEHEPHBIX 3HAHUU, a TaKK€ METOJOB M CPEACTB, KOTOPbIE UCHOIB3YIOTCS MAJIs
co3manus, cOopa, mepenadd, XpaHeHUs U o0paboTkM WHGOPMAIMU B TMPEAMETHON o0nacTh
BbIciIed mIKonbl. Dopmupyercs mpsMas 3aBUCUMOCTh MeXAY S()(PEeKTHBHOCTHIO BBIMOJHEHUS
y4eOHBIX TPOTPpaMM M CTENEHBIO WHTETPAlMM B HHUX COOTBETCTBYIOMIMX HWH(POPMAIMOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTUH.

NudopmanmonHas obOpa3zoBaTelbHAs cpea MPeACTaBiIseT co00i WH(OPMANMOHHYIO
CUCTEMY, OOBEIUHSIONIYIO TOCPEICTBOM CETEBbIX TEXHOJIOTUM, MPOrpaMMHBIE U TEXHHUYECKUE
CpeICTBa,  OpraHU3aliOHHOE,  METOJMYEeCKOe W MaTeMaTHueckoe  obecreueHwue,
npelHa3HayYeHHOe JJi1 MOBBIMIEHUS 3(PPEKTUBHOCTHU U JOCTYNHOCTH 00pa3oBaTeIbHOIO
npoliecca MOArOTOBKU CIIEUAINCTOB.

XapakTepHOW dYepTod 00pa30BaTEIBHOW CpEIbl SIBISETCS BO3MOXKHOCTH CTYACHTOB M
nmpernoAaBaTenell o0pamaTbCsi K CTPYKTYPUPOBAHHBIM YY€OHO-METONWYECKUM MaTepuaiaM,
00y4amuM MyJIbTUMEIUNHBIM KOMILJIEKCAM BCETO YHHUBEPCHUTETa B JII00OE BpeMs U B JHOOOMH
TOYKE MpocTpaHcTBa. [ToMHMO MOCTymHOCTH y4eOHOrO MaTepuaia, HeOOXOIUMO 00eCHeuuTh
0o0ydyaeMOMy BO3MOKHOCTb CBSI3U C MpeEMoiaBaTesieM, ModyyeHne KOHCYIbTallud B OH-JIAiH WIn
odpd-naifH pexumax, a TakKe BO3MOXXHOCTHh MOJYYCHHUS WHANBUAYATbHOW «HABHUTAIlUN» B
OCBOGHHUHU TOro WM HHOTo mnpeamera. CTyAeHTbl OyAyT CTPEMUTBhCS K THOKOMY pPEXHUMY
o0ydeHus, MOAYJIbHBIM MPOTpaMMaM C MHOTOYUCIICHHBIMH TIOCTYIUICHUSMUA M OTYUCIICHUSMU,
KOTOpBIE MO3BOJISIT HAKAIIMBATh 3a4€THBIE €AMHUILIBI, CBOOOIHO MEPEBOIUTHCS U3 OJHOTO By3a B
JpYyTOd C Y4YE€TOM MNPEAbIAYyUIErO OIbITAa, 3HAHUW W HaBBIKOB. [lo-mipexHeMy Ba)XHOM IS
CTYJIEHTOB OCTaHETCS BO3MOXXHOCTh JIMYHOTO PAa3BUTUS U MNPOGECCHOHATBHOIO POCTa;
OpOTrpaMMbl TIOJIyYEHHUs] CTENeHH W KOPOTKHE KypChl, BO3MOXHO, OyayT MOJIB30BaThCA
OJIMHAKOBBIM CIIPOCOM; PE3KO BO3pacTeT MOTPEOHOCTh B MPOrpaMMax MNpPOQecCHOHATHHOIO
00y4YeHHUs U aCIIHUPAHTCKUX MPOTpamMmMax.

Pa3pabotunky IuCTaHIIMOHHOTO OOpa30BaHMUs KOHKPETH3UPYIOT HHIWBUIYATIN3ALNIO
00pa30BaTENILHOTO TOBEACHUS CIEAYIOUIMM 00pa3oM, CYHUTasg, 4YTO B JUCTAaHIIMOHHOM
o0pazoBaHNM HaWbOOJEE SPKO MPOSBISIOTCS UYEPThl JUYHOCTHO-OPUEHTHPOBAHHOTO CIToco0a
o0yueHus: TMOKOCTb, MOAYJIBHOCTb, JIOCTYIIHOCTb, PEHTA0EIbHOCTh, MOOWJIBHOCTH, OXBAT,
TE€XHOJIOTHYHOCTb, COIIMAIbHOE PaBHONPABUE, HHTEPHAI[MOHAIBHOCTb.

Baxwneiinme nanpasieHus HHGpoOpMaTH3ay 00pa3oBaHus 3aKIIOYAIOTCS B CIIETYIOIIEM:

— peanuzalus BHUPTYalbHOM HHPOPMAIIMOHHO-00pa30BaTeIbHON Cpelbl Ha YpOBHE
y4eOHOT0 3aBelleHHs, MpPeAyCMaTpUBAIOIIAsl BBHIIIOJHEHWE KOMIUIEKCa Pa0OT MO CO3AAHUIO H
00€CTIeUeHHNIO TEXHOJIOTHH €T0 (PYHKIIMOHUPOBAHUS,



— cucTeMHass HWHTerpanus HWHOOPMAIMOHHBIX  TEXHOJOTHH B 00pa3oBaHUM,
HOAJICP)KUBAIOIINX TPOIECCHl OOYYEeHUs, HAYYHBIX WCCICJOBAaHMH W OPraHU3alMOHHOTO
yTpaBJICHUS;

— MOCTPOCHUE U Pa3BUTHE €MHOTO 00pa30BaTEIbHOTO HHPOPMALMOHHOTO IIPOCTPAHCTBA.

Hageiku monp3oBaHust HHGOPMAIIMOHHBIMH TEXHOJIOTHSIMH BKITIOYAIOT B CEO:

— 0a30oBbIe HaABBIKM (UCIIOJIb30BAHUE KJIABHATYpPbI, MBIIIM, NPHHTEpPA, OIEpald C
¢ainamMu U AMCKaMHu);

— BJIaJICHUE CTaH/JapTHBIM NPOTrPaMMHBIM oOecriedyeHneM (00padoTKa TEKCTOB, CO3/IaHHE
Tabnuil, 0a3 TaHHBIX U T.11.);

— WCIIONb30BAaHUE CETEBBIX MPWIOKEHHH (INMEKTPOHHOW mo4YTH, MHTepHeTa, BeO-
Opay3epoB).

Takum  00pa3oM, HAaKOIUICHHBIH  OMBIT  MPUMEHEHUs  HMHOOPMALMOHHBIX U
TVICTAaHIIMOHHBIX TEXHOJIOTUH B Y4eOHOM IIpoliecce B PA3MYHBIX BapHaHTaX MO3BOJISET
TOBOPHUTH 00 OIpPEICTICHHBIX NPEHMYIIECTBaX MOAOOHBIX (OPM OpraHH3aluK y4eOHOTro
nporiecca:

— CTaHOBUTCS BO3MOKHOM TNPHHLUIHAIGHO HOBas OPraHM3allMsl CaMOCTOSTEIbHON
paboThI CTYIEHTOB;

— BO3pacTaeT MHTEHCUBHOCTH Y4EOHOTO MPOIIECcca;

— Y CTYJICHTOB TIOSIBJISIETCS JOTIOIHUTEIbHAS MOTHUBAIIMS K TIO3HABATEIILHOMN JIESITETBHOCTH;

— BO3MOXXHOCTb CAMOKOHTPOJSI CTENEHM YCBOCHHS MaTepHana IO KaXIOH Teme
HEOTpaHMYEHHOE KOJIMYECTBO Pas3.

Crnenyer OTMETUTb, YTO IO MEpe HAKOIUIEHUs 00pa30BaTeNbHBIX HH(POPMALMOHHBIX
PECYPCOB AMCTAaHIIMOHHBIE TEXHOJIOTUU 3aMYT JJOCTOWHOE MECTO B 00pa30BaTEIBHOM IIPOLIECCEe
By3a, M CTaHET BO3MOXKHBIM ()OPMHPOBAaHHE HAa HMX OCHOBE pPAa3HOTO YPOBHS MNpPOrpamMm
MIOJITOTOBKH U TIEPETIOATOTOBKH CIICIIUATUCTOB.

8.2 llepeueHb HEOOXOAUMOT0 MPOTrPAMMHOI0 O0ecTeYeHus .

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

2. UnaterpupoBanHoe oducHoe npunoxenue MS Office (© Microsoft Corporation).

3. I[IporpammHoe obecriedeHre it OpraHnu3aluy YIIpaBIseMoro U 6e30MmacHoro JoCTymna
B MHTEpHET.

4. IlporpamMHoe oOecrieueHHe Al 0€30mMacHON pabOThl Ha KOMIbIOTEpe — (hailIoBBIH
AHTHBHPYC, IOYTOBBIN AaHTUBUPYC, BEO-aHTHUBUPYC U CETEBOM IKPAH.

8.3 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnexrponnas 6ubnmoreuynas cucrema eLIBRARY .RU:
http://www.elibrary.ru

2. Undopmannonnas cucrema « EnuHoe OKHO 1ocTyna K 00pa30BaTeIbHBIM pecypcamy»:
http://window.edu.ru/window

3. PyOpuKkoH — KpynHEHUIIMNA SHIMKIIONeAnYecKid pecypc MHTepHeTa:
http://www.rubricon.com/

4. AHHOTHPOBaHHBIN TeMaTHUECKHIA KaTajor IHTepHET pecypcoB 1o Gu3uKe:
http://www.college.ru/

5. Karanor Hay4HBIX pECYpCOB:

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

6. bonbias Hay4yHas GuGIMOTEKA:

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

7. EcTecTBeHHO-HAY4YHBII 00pa30BaTeIbHbIN MOPTAL:
http://www.en.edu.ru/catalogue/

8 dusnyeckas SHIIUKIONEINI:

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




9. Akagemuk — CroBapH M SHIMKJIONEINN HA AKaJIEMHUKE:
http://dic.academic.ru/dic.nsf/enc physics/

9. MarepuanbHo-TexHUYeckass 0a3a, HeoOXoauMMasi [Jisl  OCYLIECTBJIEHUA
00pa3oBaTeILHOIO NMpouecca N0 AMCHHUILINHE (MOIYJIIO).

VYcnennas pcainsanusa nperuoaaBaHuA TUCHUIIIIMHBL «Du3uxka HAaHOPAa3MCPHBIX CUCTCM»
npernonaraeT HalWM4ie MHHAMAQJIBHO HEOOXOJMMOTO Ui peaju3alid  MPOrpaMMbI
OakanmaBpuaTa IepeyHsl MaTepUaIbHO-TEXHUIECKOT0 00eCTICUCHUSI:

— JNEKIIMOHHBIE ayAUTOpUH (000PYIOBaHHBIC BHICONPOCKIIMOHHBIM 000PYIOBAHUEM IS
MpPE3eHTalNM, CPEACTBAMHU 3BYKOBOCIIPOU3BEAEHUS, IKPAHOM, U UMEIOIINE BbIXxo B IHTEpHET);

— HaJIMYUe HEOOXOIUMOTO JIUIIEH3MOHHOTO TIPOrPaMMHOT0 obecrieueHus (oreparmoHHas
cucreMa MS Windows XP/2007; unterpupoBanHoe opucHoe npuinoxenue MS Office).

[lpu wcmonp30BaHUM SJCKTPOHHBIX W3JAHWHA BY3 JOJDKEH OOECIICYHTh KaKIOTO
06yan0merocsl BO BpCEMid CaMOCTOSITCIILHOU IIOATOTOBKHN paGO‘H/IM MCCTOM B KOMIIBIOTCPHOM
KJIacce C BBIX0O/I0M B IHTEpHET B COOTBETCTBUU ¢ 00BEMOM H3y4aeMbIX JUCITUTLINH.

No Bz paGot MartepuaibHO-TEXHHUECKOE 00ecriedeHre TUCIUILTNHBI
(MOAyJIsl) U OCHAILIEHHOCTh
1. Jlexnmonnpie 3agaTus | JIeKnnoHHas ayIuTOpHUs Ne 227, OCHaIIleHHAas
MIPE3EHTallMOHHON TEXHUKOMN (mpoexTop, JKpaH,
KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecneuenuem (110).
2. [IpakTuueckue JlexunonHnas ayaurtopus Ne 230.
3aHSATHS
3. ['pynnossie JlexunonHas ayautopus Ne 230.
(MHIUBHUIYaTTbHBIC)
KOHCYJIbTAIIMU
4. | Texymwuii koHTponb, | Jlekumonnas ayautopus Ne 317.
MPOMEKYTOUHAS
aTTecTaus
5. CaMocTosTenbHas Kabuner No 204 gns  caMOCTOSITENBHOM — paboOTHI,
pabora OCHAILCHHBI KOMIBIOTEPHON TEXHUKON C BO3MOKHOCTBIO
NOJKItoUeHUs K ceTu «MHTepHeT», MPorpaMMOil SKpaHHOTO
YBEIUYCHUSI M OOECMEUYEHHBINM OCTYIIOM B AJIEKTPOHHYIO
nH(GOPMaIIMOHHO-00Pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.




