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PabGowas  mporpamma  aucrumuiaHbel  (Momyns) — «HaHo3JieKTpoHMKa»  /cocCT.
A.A. KanameroB — Hanmpuuk: KbI'Y, 2024 r. 30 c.

Pabouas mporpamMma mnpenHa3HadyeHa Uil CTYASHTOB ouHoU (HOpMBI OOy4YeHHS IO
HarpasieHuto noarotosku 11.03.04 DnekTpoHuKa U HAHORJIEKTPOHUKA, B 4 cemecTpe, 2 Kypca.

PabGouass mporpamma cocraBieHa ¢ y4eToM (eAepalbHOrO TOCYJapCTBEHHOIO
00pa3oBaTeNbHOIO CTaHJapTa BHICIIEro oOpa3oBaHHs IO HampasieHHio moaroroBku 11.03.04
DONEeKTPOHUKA U HAHOAJIEKTPOHMKA, YTBEPXKICHHOIO MpHUKazoM MuHHUCTepCTBa 00pa3oBaHUs U
Hayku Poccutickoii @eneparun «19» centsopst 2017 r. Ne 927.
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7.5. Meroandeckue yKa3aHHs 10 MPOBEACHUIO YUCOHBIX 3aHATUN 1

OpraHu3alui CAMOCTOSATEIBHON PAOOTHI CTYJICHTOB. ....vveeneeeeneanenns. 25
MartepuanbHO-TEXHUUECKOE 00ecIieueHNe 20
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JlucT n3MeHeHu# (I0NOJHEeHUI) B paboyeit mporpamMmme 30

JTUCIUTUTUHBI(MOYJIA). .. .........



1. Heapb u 3272494 TUCHUINJIMHBI (MOZYJIs1)

[IpenMeroM AWCHMIUTAHBI SBISIFOTCS  (PU3WYECKHE TPUHIUIBI  PaOOTHI, OCHOBBI
TEXHOJIOTUM TPOU3BOJICTBA, a TaK K€ MPHHIMIBI KOHCTPYUPOBAHUS DJIEMEHTOB U MPUOOPOB
HAHODJIEKTPOHUKH; TEOPETHUUECKUE M TEXHOJIOIMYECKHE IIpeleibl YMEHBIIEHHUS pa3MepoB
AIIEMEHTOB M MTPHUOOPOB HAHOAIEKTPOHUKH.

lenb DUCHUIUIMHBI COCTOMT B HW3YYEHUU CTYACHTaMU CBEACHUW U NPUOOPETEHUU
MPAKTUYECKUX  HABBIKOB, HEOOXOAMMBIX sl  pa3pabOTKU 3JIEMEHTOB U  NpUOOpOB
HAHOSJICKTPOHUKH, & TaK K€ B M3YYCHHM CBeICHUN U (GOPMUPOBAHHUU HABBIKOB, HEOOXOJIMMBIX
JUISL UCCJeOBAaHUS NPUHLHUIIOB paboThl M (PYHKIHMOHAIBHBIX BO3MOXKHOCTEH 3JEMEHTOB
HAHOJJIEKTPOHUKHU C UCIOJIb30BAHUEM COBPEMEHHBIX AINapaTHO-IPOrPAMMHBIX KOMILIEKCOB.

3amaun: (opMUpPOBaHHME 3HAHUI O COBPEMEHHOM COCTOSIHMM HAaHOJIEKTPOHUKHU B Poccun

U 3a pyOexoM; (GopMHpOBaHWE 3HAHUH O (DU3MYECKHX CBOMCTBAX HAHOCTPYKTYp, a TaK XKe

3JIEMEHTOB M IPUOOPOB HAa UX OCHOBE; (POPMUPOBAHHE 3HAHUI O TEXHOJIOTUH WX MTPOU3BOJICTBA U

METOJIaX UCCIICIOBAHMS UX CBOICTB U MapaMeTpoB; GOopMUPOBAHKE 3HAHHUM O TPUHILIUIIAX PAOOTHI

9JIEMEHTOB M MPUOOPOB HAHODJEKTPOHUKH;, (POPMHpPOBAHME HABBIKOB KOMIIBIOTEPHOTO

MOJIeTPOBaHUS (PU3UUYECKUX CBOMCTB U MPUHIUIIOB pabOThI YCTPOMCTB HAHOAIEKTPOHUKH.

N3ydyeHnne nUCUUIIMHBI HAIIPABJICHO HA MOJATOTOBKY CHEIMAIUCTOB, CIIOCOOHBIX pellaTh
3a/la4y, BO3HUKAIOLIME B MPOIECCE MPOU3BOACTBA M JKCIULyaTallUM HM3JEJIUN 3JIEKTPOHUKU U
HAHODJIEKTPOHUKH C YY4eTOM O00JacTH, THIOB M 33734 NMPO(PECCHOHATBHON NEATENFHOCTH B
COOTBETCTBHUH C IPOPECCUOHATBHBIMY CTaHIaPTAMHU:

- 40.058 «MHxkeHep-TeXHONOI MO IPOU3BOJACTBY M3AEIUN MUKPOAJIEKTPOHUKH», KOTOPBIH
yTBepkaeH mnpukazoM MunTtpyaa Poccum ot 03.07.2019 Ne480H u 3apeructpupoBaH
Munroctom Poccun 29.07.2019 Ne55439;

- 40.104 «CnenuaaucT Mo U3MEpPEeHHIO MapaMeTpoB U MOAU(DHKAIIMKN CBOMCTB HAHOMATEPUAJIOB
Y HaHOCTPYKTYp», KOTOPBIN yTBEpxkAcH npukazoM Muntpyna Poccun ot 07.09.2015 Ne593n
(B penakuuu, BBenenHoit B neiictBue ¢ 20.01.2019 r. mpuxazom Muntpyna Poccun ot
14.12.2018 Ne807H) u 3apeructpupoBad Muntocrom Poccun 23.09.2015 1. Ne38983.

2. Mecto aucuunjaunsl (MoayJs) B ctpykrype OIIOII BO

Hucuumnuaa b1.0.06.09 otHOCHTCS K 0230BO# YacTu y4eOHOTO IIaHa 1O HAIMPaBJICHUIO
noaroroBku BO 11.03.04 DrnektpoHnka u HaHOAIEKTpoHHKA Tpoduib: CoBpeMeHHBIC
WH(OPMAaIIMOHHBIE TEXHOJIOTUHU B DJIGKTPOHHON TEXHUKE.

JucuumnnuHa 6a3upyeTcs Ha CIeAyIMUX JuciuminHax: "dusnka (obmas)", “MaTtepuans
AIIEKTPOHHON TEXHUKHU’, “TeopeTuuecKkre OCHOBBI AIEKTPOTEXHUKH , “DU3NKa HAHOCTPYKTYp”,
“KOMIIBIOTEpPHOE ~ MOJIETUPOBAHME  TEXHOJOTMYECKMX  IPOLECCOB  JJEKTPOHUKA U
HaHORJIEKTPOHUKH ~, “DHU3NYeCKHe OCHOBBI AJIEKTPOHUKH W HAHOAJIEKTPOHUKH .

3HaHMs, TOJy4YEHHBIE TOCIE OCBOCHUS AUCIHMIUIMHBI, HEOOXOAMMBI MPHU BBITOJIHEHUU
OakanaBpCKON BBITYCKHOW KBaTHM(UKAIMOHHONW PabOThl M HM3y4YeHWUH TUCHUILINH: «OCHOBBI
TEXHOJIOTUHM DJIEKTPOHHOM KOMIIOHEHTHON 0a3bl», «OCHOBBI KOHCTPYHPOBAHUS U TEXHOJIOTUU
MPOU3BOJICTBA AJIEKTPOHHBIX CPEACTBY, «BBeaeHnue B koncTpyupoBanue 3nemeHToB CBUCY.

[Ipy ocBOCHMM ITUCHHIUTUHBI OOYYAIOIIMHCS CMOXET YAaCTHYHO MPOJAEMOHCTPUPOBATH
cienyromue 0600meHHbie TpynoBbie GpyHKImu (OTD):

- pa3paboTKa €MUHUYHBIX TEXHOJIOTMYECKUX MTPOLIECCOB U PEKOMEHAAIMH M0 YyCTPaHEHHUIO
U TIPEIYTPEXIEHUIO0 OPaKOB B MPOU3BOACTBE U3/IETNI MUKPOAJIEKTPOHUKH (MTpOodeccOHAIbHbIN



cranaapt 40.058 «H)XeHEep-TEeXHOJIOT 10 MPOU3BOJICTBY U3ACIHI MUKPOAJIEKTPOHUKNY, KOI B,

YpPOBEHb KBalU(HUKAIIH 6);

- pa3pa60TKa TUIIOBBIX TCXHOJIOTHMYCCKHUX IMPOHCCCOB U IJIAHUPOBOK pa60q1/1x MECT U

IMPONU3BOACTBCHHBIX

(mpodeccronanpubiii  crangapt 40.058

y4acTKOB  Ha

MUKPO3JIEKTPOHUKIN», KoJl C, ypoBeHb KBaTHpHUKauu 6);

- COBEpILEHCTBOBaHHE IMPOIIECCOB M3MEPEHHUI MapaMeTpoB U MOAU(UKALUU CBONCTB
HaHOMAaTEPHAIIOB M HAHOCTPYKTYp (mpodeccuoHanbHbii crangapt 40.104 «CnemuanucT 1o
M3MEPEHUIO TapaMeTpoOB U MOAU(UKAIIMN CBOWCTB HAHOMATEPHAIOB U HAHOCTPYKTYp», ko1 C,

YpPOBEHb KBaJTH(PHUKAIHHU 6).

IIPOU3BOJICTBE

1531 (S 15051 MHUKPOIJIEKTPOHUKU

«H)KEHEP-TEXHOJIOI 110 IMPOU3BOJACTBY M3IEIUHI

3. TpebGoBanus K pe3yJbTaTaM OCBOEHHS JUCHMILIHHBI (MOXYJISA)
[Tpomecc u3ydeHUs TUCHUILUIMHBI HAIPABIICH Ha ()OPMUPOBAHUE IJIEMEHTOB CIICTYIOIINX

komrieteHiuit B coorBercTBrM ¢ ®I'OC BO 1o nanHOMy HampaBJIeHUIO TOATOTOBKHU:

Tabauua 1

Kareropus
KOMIIeTeHIHH/
THII 3224

Kox v nanmenoBanue
KOMIIETeHIINH

Nuaukaropsl (Moka3aresn)
JOCTUKeHHUSA KOMIIeTeHIIUA

Hayqﬂoe MBbILIJICHUE

OIIK-B.1. Cnocoben
HCIIOJIB30BATh ITOI0KEHNS, 3aKOHBI
¥ METOJIbl ECTECTBEHHBIX HAYK U
MaTeMaTHKH 7Sl pelIeHHs 3a1a4
WHKXCHEPHOU NEeSTEIbHOCTH

OIIK-Bb.1.1 CnocobeH ompenenuTb
MaTeMaTHYeCKU  ammapar  Juis
peieHus 3a1a4 WHXEHEPHOU
JeSTeNbHOCTH.

OIIK-b.1.2 Criocoben
UCIOJIb30BaTh TEOPETHYECKUE
3HaHUsIT B OOJAcTH eCTeCTBEHHBIX
HayK Uil peleHus  3ajgad
TEOPETUYECKOT0 M MPUKIIAIHOTO
Xapakrepa.

OIIK-b.1.3 CnocobeH HnpUMEHSTh
(yHIaMeHTaIbHbIE 3aKOHBI TPUPOABI
U OCHOBHbIe  (usnmyeckue U
MaTeMaTHYecKHe  3aKOHBI IS
pemeHuss  3azady B o0nacTH
npoQeCcCHOHATLHON IeATETLHOCTH.

cDOpMI/IpOBaHI/Ie HpO(l)eCCI/IOHaJ'IBHBIX KOMIETCHITUH OCYHICCTBIIACTCA B COOTBETCTBUU C

HpO(l)GCCI/IOHaJ'IBHI)IMI/I CTaHJapTaMU U OPUCHTHPOBAHA HA BBIITIOJIHCHUC 0606HI€HHBIX TPYAOBBIX

¢yukuit (OT®) u Tpynosbix pynkuuit (TD):

Tabmanma 2

IIpodeccuonanbuas
KOMIIETeHIIHSA

IMpodeccnonanbHbIi
CTaHIAPT

O000mennas
TPyA0OBas (PyHKLMSA

TpynoBas pyHkuus

[TK-1. Cnocoben
CTPOUTH MPOCTEUIIIHE
¢buznueckue u
MaTeMaTHYCCKHE
MOJIEJIA TPUOOPOB,

CXEM, YCTPOWCTB H

40.058 «nxenep-

B. Pa3zpabotka

YCTPaHECHHIO U

B/01.6. Ananus

TEXHOJIOT 110 €IMHUYHBIX IpUYMH Opaka npu
MIPOU3BOJICTBY TEXHOJOTHYECKHUX W3TOTOBJICHUH U3ETUI
nu3enui MIPOLIECCOB U MUKPO3JIEKTPOHUKH U
MUKPODJIEKTPOHUKH» | pEKOMEHAALNMN 110 pa3paboTka

PEKOMEHJALHI TTO UX
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YCTaHOBOK
ANEKTPOHUKHU U
HaHO3JICKTPOHUKH
Pa3IUIHOTO
(HYHKIIMOHAJILHOT'O
Ha3HAYCHUS, a TAKKE
UCIIOJIb30BATh
CTaHJapTHbHIE
MPOrpaMMHBIC
CpeAcTBa HX
KOMITBIOTEPHOTO
MOJICTTUPOBAHUS

NpeAYNPEKACHUIO
Opaka B
MIPOU3BO/ICTBE
u3aenni
MHUKPOAJICKTPOHUKH

YCTPAHEHUIO U
MPEeAYIPEXKICHUIO

B/02.6. Pa3zpaboTka
CIUHUYHBIX
TEXHOJOTUIECKUX
MPOIIECCOB
U3TOTOBJICHHSI U3/
MHUKPOAJICKTPOHUKH

B/03.6. Pa3paboTka
TEXHUYCCKUX 3aJaHUHN
Ha MIPOCKTUPOBAHUE U
HM3rOTOBJICHHE
TEXHOJIOTHYSCKOU
OCHACTKH,
HECTaHJIaPTHOTO
obopymoBaHus,
CpEICTB
aBTOMAaTH3AIUH
MIPOIIECCOB
MIPOM3BOJICTBA U3/ICTUIA
MHUKPOIJICKTPOHUKHU

C. Pazpabotka

C/01.6. Pa3pabotka u

TUTIOBBIX a/1anTanus TUIOBBIX
TEXHOJIOTUIECKUX TEXHOJIOTUIECKUX
MIPOIIECCOB H MIPOIIECCOB
TUTAHUPOBOK pab0vnX | M3TOTOBJICHUS M3/IEITHNA
MECT U MHUKPOAJIEKTPOHUKH
IIPOU3BOJCTBEHHBIX C/02.6. Pa3paboTka
Yy4acTKOB Ha IUTAHUPOBOK pabounx
IPOM3BOJICTBE MECT U Y4aCTKOB Ha
u3Jenui MIPOU3BOJICTBE U3/IEIHUN
MHUKPO3JIEKTPOHUKH | MUKPODJIEKTPOHUKH
C/03.6. PazpaboTka
TEXHUYECKUX 3aJaHUH
Ha MOJIEpHU3ALINIO
o0opynoBaHus,
TEXHOJIOTUYECKOM
OCHACTKH U CPEJCTB
aBTOMaTH3AIHA
MIPOIIECCOB
MPOU3BOACTBA U3AETUN
MHUKPOAJIEKTPOHUKH
40.104 «Cnenmanuct | C. C/01.6. MoaepHu3anus
10 U3MEPEHHUIO CoBepIIEHCTBOBAHNE | CYLIECTBYIOIIUX U
napaMeTpoB U MIPOLIECCOB BHE/IPEHHE HOBBIX




MoaudUKaIIu
CBOICTB
HaHOMATEPHUAIOB U

HaHOCTPYKTYpP»

U3MEPEHUN
apaMeTpoB U

MO (UKAITIH
CBOMCTB
HaHOMAaTepHaJIoB U

HAHOCTPYKTYP

METOJIOB U
00OpymOBaHUS IS
U3MEPEHUIN
apamMeTpoB
HaHOMaTEePHAJIOB U

HAHOCTPYKTYD.

C/02.6. MonepHuzarus
CYIIECTBYIOIIUX H
BHEJIPEHUE HOBBIX

MIPOIIECCOB U
o0opymoBaHUS IS
MOIU(HUKAIIIN CBOWCTB
HaHOMaTEePHAJIOB U

HaHOCTPYKTYP

4. Coaep:kaHue H CTPYKTYPa IMCUMILIMHBI (MOLYJIs1)

4.1. Conep:xanue pa3ie0B IMCUMILITUHBI (MO1YJIs1)

B Tabnuiie 3 mpuBOIUTCS ONMMCAHHUE COACPIKAHUS TUCIMILIMHBI, CTPYKTYPUPOBAHHOE 110
paszenam, ¢ yKazaHHEM I10 KaXXJI0MY pa3zeny GOpMbI TEKYIIEro KOHTPOJIS: BBITOJHEHHE 3a1aHHH
Ha npakTnueckux 3aHsatusx (I13), komnoksuym (K), pydexnsiii kontpons (PK), rectupoBanue

(T).
Tabmuua 3
HaunmenoBanue
®opma
pasjaena
Ne Conep:kanue pasaeJia TeKY1LIero
(¢popmupyembie
KOHTPOJIA
KOMIIETEeHIIMH)
BBoanasn 4acThb. CoBpeMeHHOE cocrosiaue | (K), (PK),
MHKPODJIEKTPOHUKU U cyomukponHoil snektponuku B | (T), (I13)
OCHOBHBIE Poccun um 3a pybGexxom. Ilpenmoceiiku mepexona oT
TeHJAeHNMH W | MAKPO- K  HaHoonektponuke.  Kmaccuyeckas — u
1 NPUHIUIBI HCKJIaCCHUUCCKasa HAaHOJ3JICKTPOHUKA. OcHOBHBIE
COBpPEMEHHOM TEHICHIUU pa3BUTHSA 3JIEMEHTHOMN 6a3bl
3JIEKTPOHHUKH. HaHO3JIeKTpOHUKU B Poccun u 3a pyOexom. IIpunHummnb
(ONK-1, K-1) | pocrpoenns nanotpan3ncTopoB. [Ipo6IeMbl, CBI3aHHBIE C
IIPOEKTUPOBAaHUEM M MOJCIUPOBAHUEM JJIEMEHTOB U
pruOOPOB HA OCHOBE HAHOCTPYKTYP.
TexHoornu opmMupoOBaHUA HAHOCTPYKTYP. (K), (PK),
JlBa noxxona k (opmuposanuio HanocTpykTyp. Kpemnuii | (T), (I13)
Ddusnveckue KaK OCHOBHOM MaTepuall KIAaCCUYECKON HAHODJIEKTPOHUKHU.
OCHOBBI MonekynspHo-nydeBast anutakcus. ['azodazHas suTakcust
TEXHOTOTHH U3 METAUIOPraHMYecKuX CoearHeHni. DOpMUpOBaHUE
NPOU3BO/JCTB
POM3BOACTBA CTPYKTYp Ha OCHOBE KOJJIOMJHBIX PacTBOPOB. 30Jb-TEllb
2 | HAHOCTPYKTYP H
TEXHOJIOTHsL. ATOMHO-CIOEBOE OCAKICHHE. TeXHOIOruu
3J1eMEHTOB
MHUpPOBaHUSl TETEPOIUIEHOK M CBEPXTOHKHX I
HAHOYIEKTPOHH (dopmupoBa €TEPOIUICHO CBEPXTO JICHOK
BIX  yeTpoiicTs. | PA3TIHBIX MaTEpHaoB. ®opMHUpOBaHUE OJHOMEPHBIX U
(OMK-1, [IK-1) | HyIbMEDHBIX MONYIPOBOAHHKOBBIX U METa/LIMYECKUX
KBAHTOBBIX HAHOCTPYKTyp. HaHomewatHass nurorpadus.
KontaktHass u OecKOHTaKkTHasi HaHOINEYaTh METOAAMHU
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30HI0BOM HAHOTEXHOJOTUH. MeTo ]l TOKaILHOIO0 aHOJIHOTO
OKHucJeHUs. MeTon co3/1aHrs HAaHOCTPYKTYP CHU3Y-BBEPX.
XuMu4ecKkasi caMocOopka HaHOCTPYKTYp. [pyrue merompl
CO3JJaHUSl HAHOCTPYKTYp Ha OCHOBE CaMOOPIraHHU3aIUH.
TexHonoruu co3ganust POTOHHBIX KPUCTAIIIOB.

dusuyeckue U TEXHOJIOTHYECKHUe npeneas! | (K), (PK),

YMEHbIIeHUSA pa3MepoB aemenToB | (T), (I13)
IIpeneant MHKPO3JEeKTPOHUKHU. Dusnueckue OrpaHuyeHUus B
NpuMeHeHus TEXHOJIOTUH IMPOU3BOJICTBA 3JEKTPOHHBIX KOMIIOHEHTOB.

MeTOo/10B u | Tounocts JUTOTpapUUECKOro nporecca u
TeXHOJIOTHil BOCIIPOU3BOJUMOCTb [1apaMeTpoB. Orpanunyenus,
KJIACCHYECKOI HaKJIaJblBa€Mbleé MEXaHU3MOM pabOThl KOMIIOHEHTOB.
3J1eKTPOHUKH OrpanunueHus AIEKTPOPUINIECKUX [1apaMeTpoB.
(OIIK-1, IIK-1) | OrpanuueHus MEXKIJIIEMEHTHBIX CBsI3€el.

Termnodusnueckne orpannyenus. MacmTaOupoBaHue B

MHUKpPO- U HAHORJIEKTPOHHKE.

HanocTpyKTypBbI. duznyeckue cpoiictBa | (K), (PK),

HaHocTpYKTYp. [lonynpoBoanukoBsie rerepomnepexonsl, | (T), (I13)

reTepocTpyKTypsl. [1omynpoBOAHUKOBBIE CBEPXPELIETKH.

[TpuHIHT KYJIOHOBCKOM OJIOKaIbI. Dddext
duznyeckue OJIHODJIEKTPOHHOTO  TYHHEJIUPOBaHUA.  YTJIEPOJIHbIE
cBoiicTBa HaHoMaTepuaiibl. DyiepeHsl. YIiiepoaHble HAHOTPYOKH.
HAHOCTPYKTYp U | ['paden. Anmaz u apyrue amioTpONHBIE MOTU(PHUKAINN
3J1eMEHTOB  Ha | yriiepoja. MaruutHble HaHOMaTepHaJIbl.

HX OCHOBeE [TonynpoBOIHUKOBBIE IIJIEHKU c MarHUTHBIMH
(OIIK-1, ITIK-1) | cBoiictBamu. CHUH-3JIEKTPOHHBIE CIOUCTHIE CTPYKTYPHI.

[IpuHIMN CHMHOBOW (GHUIBTPAIIMM TIOTOKA 3JIEKTPOHOB.

[lonumepHsle  mpoBOASIIME U MOJYNPOBOIAIIUE

Matepuainbl. CBoiicTBa (OTOHHBIX KpucTawioB. IlneHku

Jlenrmropa-bnoxkert.

Hanorpau3ucropusie  cTpykTyphl  kiaaccuveckoii | (K), (PK),

HAHO3JIeKTPOHMKHU. bumnonspusie HanoTtpansucropsl c | (T), (II3)

IUIaBHBIM TeTeponepexoqoM. TpaH3UCTOpbl Ha OCHOBE

CTPYKTYpbl «KpEMHHI Ha u3oisaTope». TpaH3ucTopsl Ha

OCHOBE CTPYKTYpPBI «KpPEMHUHI-TEpPMaHHI».

I'erepocTpyKTypHBIE HAHOTPAH3UCTOPBI C  BBICOKOM

MTOJABUKHOCTBIO HOCUTENIEH. TPaH3UCTOPHI HA KBAHTOBBIX

TOYKaX.
DJIeMeHTbI u | YerpoiictBa H CTPYKTYPBbI HEKJIACCHYecKOoil
npuodopsI HAHOJJIEKTPOHUKH. Pe30HaHCHO-TyHHEIBHBIE JIHOJBI.
HAHO3JIeKTpPOoHU | TpaH3uCTOPHI €  pPE30HAHCHBIM  TYHHEJIHPOBAHHEM.
KH HanoTpaH3ucTopsl Ha OCHOBE YIJIEpOJIHBIX HAaHOTPYOOK.
(OIIK-1, IIK-1) | I'padenoBrie HaHOTPAH3UCTOPBI. CnuHOBBIE

HAaHOTPAH3UCTOPHI. [TpuHIMIIBI IIOCTPOEHHUS "

KOHCTPYKIMH CIIMHOBBIX TPAaH3UCTOPOB. MHTErpanpHbIe
JIOTUYECKHUE DJIEMEHTBI M DJIEMEHTHI IaMATH Ha OCHOBE
CIIMHOBBIX TpaH3ucTOpoB HaHOTpaH3MCTOp Ha OCHOBE

HAHOZJIEKTPOMEXaHUUECKUX  cucTeM.  KoHCTpykuuu
OJTHOJIEKTPOHHOIO TpaH3HCTOpa. MHOIr0OCTPOBKOBBIE
OJTHOBJIEKTPOHHBIE CTPYKTYpBHI. WuTerpanbHble

JJOTHYCCKHE JJICMCHTBI M O5JICMCHTBI IMIaMATH Ha OCHOBEC




OJIHOJIEKTPOHHBIX CTPYKTYp. KBaHTOBBIE KOMIBIOTEPHI.
Tpanszuctopsl Ha ocHoBe 3¢ ¢pexroB IllTapka u AapoHosa-
bowma. KBanToBbie uHTEepHEPOMETPHI. DJIeMEeHT
JIxo3zepcona. MHTErpanbHble JTOTUYECKHE AJIEMEHTHI U
AJIEMEHTHI NaMSITH Ha OCHOBe mepexonoB JIkozedcoHa.
MonexkyisapHbie TPaH3UCTOPBL. HNHrerpanbHbie
JIOTUYECKHUE 3JIEMEHTBhl M 3JIEMEHTHI MaMsITH HA OCHOBE
MOJIEKYJISIPHBIX ~ HAHOTpaH3ucTOopoB.  OpraHuyeckue
CBETOAMO/IBI. Opranunueckue HaHOTPAH3UCTOPHI.
VYcrpoiictBa Ha  OCHOBE  (DOTOHHBIX  KPUCTAJUIOB.
Bonokonubsie sazeppl. OaHOGOTOHHBIA  TPAH3UCTOP.
MewmpucTopbl M 3JEMEHTHl IAaMSATH Ha HUX OCHOBE.
OynkiuonansHbie  dneMeHTel CBUC  Ha  ocHOBe
HaHOpa3MEpHBIX  CTPYKTyp. llpoGnembl mocTpoeHus
WHTETPAIbHBIX YCTPOWCTB Ha OCHOBE HAHOAJIEKTPOHHBIX

TPAH3UCTOPOB

4.2. CTpyKTypa JUCHUILIMHBI (MOXYJIA)

OO0mias TpyA0€MKOCTh JUCIUILUIMHBI COCTABIISIET 4 3aueTHbIe eAMHUIHI (144 yaca)

Tabauua 4
Bun pabotsr TpynoeMKocTh, 4acoB
4 cemectp Bcero
OO01masi Tpy10eMKOCTh (B 4acax) 144 144
KonrakTHasi padora (B yacax): 102 102
Jlexyuu (J1) 51 51
Ilpaxmuueckue 3ansmus (113) 51 51
CamocrosiTesibHas padora (B yacax): 38 38
CaMOCTOSITENIbHOE U3YUYEHHUE PA3AEIOB 15 15
IToaroroBka u NPoXoKIeHUE MPOMEKYTOYHOM aTTeCTALMHA 27 27
Bua npoMexyTo4HO#i aTTecTannu IK3aMeH
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4.3. JIeKINOHHBIE 3AHATHSA

Tabmuma 5
Ne
Tema
pasiena
1 MHUKpPO- 1 HAaHOZJEKTPOHUKA CErOAHs: COCTOSHUE, NEPCIEKTUBBI U MPOOIEMBI
JAJIbHENIIETO PA3BUTHS.
OT MUKpO- K HAaHODJEKTpOHMKE. J[Ba HampaBieHUs Pa3BUTUS CYOMHUKPOHHOM
1 JJIEKTPOHUKHU: KJIACCUYECKasi M HEKJIACCUYECKas HAHOMIEKTpOHMKA. KpemHui
KaK OCHOBHOW MaTEpHaj KJIACCUYECKOW HAHODJIEKTPOHUKH.
1 [TpyHIMIIBI ¥ OrpaHUYEHHUs, CBA3AHHBIE C IPOCKTUPOBAHUEM MU IOCTPOCHUEM
HJIEMEHTOB M MPUOOPOB HA OCHOBE HAHOCTPYKTYP.
JlBa mozaxoma K (OPMHUPOBAHUIO HAHOCTPYKTYp: KJIACCUYECKHE METOJbI
2 (opMUpPOBaHUST MHTETPATIBLHBIX CTPYKTYpP (METOJ CBEpXy-BHH3), (OpMHUpOBaHHE
HAHOCTPYKTYP METOIaMH CaMOOPraHU3alluy U caMOCOOPKU(METOI CHU3Y-BBEPX)
2 OnuTaKkcHaIbHbIe METOABI (HOPMHUPOBAHUS HAHOCTPYKTYD.
2 ATOMHO-CJIOEBOE OCaKICHUE
’ ®opMHpOBaHNE HAHOCTPYKTYpP Ha OCHOBE KOJUIOMJHBIX PACTBOPOB M 30JIb-T€Jb
TEXHOJIOTHSI
2 PopMHpOBaHUE HAHOCTPYKTYP Ha OCHOBE HOHHOTO CHHTE3a
) Meto/1b! M TEXHOIOTUH (POPMUPOBAHMSI CBEPXTOHKHUX I'€TEPOCTPYKTYPHBIX INICHOK
(IByMEpHBIX KBAHTOBBIX CTPYKTYD).
2 DopMHUpPOBaHUE OTHOMEPHBIX U HYJIbBMEPHBIX KBAHTOBBIX HAHOCTPYKTYP
2 ®opMHUpOBaHUE HAHOCTPYKTYP METOJAaMH 30HI0BOM HAHOTEXHOJIOTHH
’ @opMHpOBaHHE HAHOCTPYKTYP Ha OCHOBE IIPOLIECCOB CAMOOPraHM3allud U
CaMOCOOpKH.
TexHomorun co3taHusi (OTOHHBIX KPUCTAUIOB. becTeMIUlaHTHBI CHHTE3
2 (OTOHHBIX KpHUCTAIOB. TEXHOJOTHs CO3JaHHs HMHBEPTUPOBAHHBIX (POTOHHBIX
KpPHUCTAJJIOB
2 Jlpyrue MeToapl U TEXHOJIOTHU CO3JJaHUsI HAHOCTPYKTYP.
3 @yHIaMEHTANIBHBIE OTPAHUYEHMS CO3[aHUSI HAHOCTPYKTYPHBIX KOMIIOHEHTOB.
MacmrabupoBaHue B MUKPO- U HAHOAJIEKTPOHHUKE.
duznueckue " TEXHOJIOTMYECKHE OTrpaHUYEHUs IIPOM3BOJICTBA
3 HAHODJIEKTPOHHBIX KOMIOHEHTOB. TOYHOCTh TEXHOJIOTMYECKHX IPOLECCOB M
BOCIIPOM3BOAMMOCTb NApaMEeTPOB MPUOOPOB HA HAHOMACHITA0AX.
duznyeckue u TEXHOJIOTHYECKHE OTpaHUYEHUS IIPOU3BOJICTBA
3 HAHODJIEKTPOHHBIX KOMIOHEHTOB. OrpaHUueHus1, HAKJIaIbIBAEMbIE MEXAHU3MOM

paboTHI KOMITOHEHTOB.
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HanoctpykTypsbl ¢ rereponepexonamu. OU3nYecKue CBOMCTBA U MPUMEHEHHUS.
I'eTepoCTpyKTypHI.

HOJ'IyrIpOBOI[HI/IKOBBIe CBCPXPCIICTKH. dusnyeckue CBOMCTBA U IIPUMCHCHUSA B
HaHO3JICKTPOHUKC

AnnoTtponHbsle MoauduUKalMKd - yriiepoga B HaHodsekTpoHuke. ['paden,
anMasHble TuieHKU. DyuiepeHsl, yriaepogHble HaHOTpYOKu. IIpumeneHus B
HaHOAJIEKTPOHUKE

MarnuTHble Marepuanabl C IOJIYNPOBOJAHUKOBBIMU  cBoicTBamu. CruH-
AJIEKTPOHHBIE HAHOCTPYKTYPhI

OneMeHTbl MNOIUTPOHUKU. OpraHuyecKue MNPOBOJHUKM U IOJIYHNPOBOJHHUKU.
Du3nyecKue CBONCTBA U IPUMEHEHMUS.

dusnyeckue CBOMCTBA U MMPUMCHCHHA (bOTOHHI)IX KpUCTaJlJIOB

[Inenku Jlenrmropa-bnomxer. @usnyeckue CBOMCTBA U IPUMEHEHUS.

®dusznyeckue CBOMCTBA U IMPUMCHCHHA OHOJOIHYECKUX HAaHOCTPYKTYD

OneMeHTsl M TNpHOOPBl  KIACCHUYECKOM HAHORJIEKTPOHMKH. bumnosnspHsle
HAaHOTPAH3UCTOPBl C IUIABHBIM  IE€TEPONEpPEXOoM. ['eTepocTpyKTypHBbIE
HAaHOTPAH3UCTOPBI C BBICOKOM MOIBUKHOCTBIO HOCUTENECH.

DOneMeHTbl M TNpUOOPBl KIACCUUYECKONM HAHOAIEKTPOHUKU. TpaH3uCTOpHl Ha
OCHOBE CTPYKTYPbI «KPEMHUHN Ha U30JISATOPEN.

DOneMeHTbl M TNPUOOPBl KIACCHMUYECKON HAHOAIEKTPOHUKHU. TpaH3UCTOpPBI Ha
OCHOBE CTPYKTYPbI «KPEMHUN-TEPMAHUII.

VYcerpolicTBa U CTPYKTYpPbl HEKJIACCHUYECKOM HAHOXJIEKTPOHUKH. Pe30HaHCHO-
TYHHEJIbHBIE JUOABL. TpPaH3UCTOPBI C PE30HAHCHBIM TYHHEJIMPOBAHHUEM.
TpaH3uCTOpbl Ha TOPAYUX OAJNEKTPOHAX. TpaH3UCTOpPBI CO CTATHYECKOU
WHIYKIUEN

VYriepoa Kak NMepcreKTUBHBIN MaTepual HaHOIEKTPOHUKU. HaHOTpaH3ucTOphI
Ha OCHOBE YIJIEpOAHBIX HAHOTPYOOK. ['padeHOBbIE HAHOTPAH3UCTOPBHI.

ONeMEeHTBI CIIMHTPOHUKHU. HpI/IHI_[I/IHBI MOCTPOCHUSA U KOHCTPYKIHU CIIMHOBBIX
HAaHOTPAH3HUCTOPOB. I/IHTGFpaJ'II)HBIe JJOTHYCCKHEC JJIEMEHTHI U DJICMCHTHI ITaMATU
Ha OCHOBC CIIMHOBLIX TPAH3UCTOPOB

VYcrpoiictBa Ha ocHOBe d(d@exTa OJHOIIEKTPOHHOTO TYHHEIMPOBAHHUS.
KoHCTpykuMM ~ OHORNIEKTPOHHOTO  TpaH3WcTOopa.  MHOTrOOCTpPOBKOBBIE
OJIHODJIEKTPOHHBIE CTPYKTYphl. MHTerpanbHble JIOTUYECKUE DSJIEMEHThl U
HJIEMEHTHI TaMSITH Ha OCHOBE OJTHOIJIEKTPOHHBIX CTPYKTYP.

OpFaHI/I‘IGCKI/IG CBCTOJHO/BI. OpFaHI/I‘IeCKI/Ie HAaHOTPaH3HUCTOPBHI.

Monerponuka (MonexynsipHas ANEKTPOHUKA). MounekynspHbie
HaHOTPaH3UCTOpBl. MIHTETrpalIbHbIE JJOTUYECKUE IEMEHTHI U DJIEMEHTBI MAMSTH
Ha OCHOBE MOJIEKYJISIPHBIX HAHOTPAH3HCTOPOB.

OneMeHTHl (OTOHHUKU. YCTpoilcTBa Ha OCHOBE (DOTOHHBIX KPHUCTAJIOB.
OnHO(OTOHHBIN HAHOTPAH3UCTOP.

[Tpo6nemMbl MOCTPOSHHSI HHTEIPAIbHBIX YCTPOIMCTB HA OCHOBE HAHOAJIEKTPOHHBIX
TPaH3UCTOPOB
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4.4. [IlpakTH4ecKne 3aHATUSA

Tabauma 6
Ne Tema
pasjaena
4 DeMEeHThl HU3KOPa3MEPHBIX CTPYKTYp. KBaHTOBBIE SIMBI, HUTH, TOUKHU.
4 DONEeMEHTbl HU3KOPAa3MEPHBIX CTPYKTYpP. OJIEKTPONEPEHOC B HU3KOPa3MEPHBIX
CUCTEMaXx.
4 DEMEHTHI TeTepoCTPYKTYp. KBaHTOBBIE KOOI
2 [Tpoueccrl camoopranuzanuu npu GoOpMUPOBAHUHI HU3KOPA3MEPHBIX CHCTEM.
4 DnexTpodu3nUecKue CBOMCTBa HU3KOpa3MEpHBIX CTPYKTyp. Konmakranc m BAX
HU3KOPa3MEpHBIX CTPYKTYD.
4,5 TynuenbHbie sBaeHUS. OHO3IEKTPOHHOE TYHHETUPOBAHUE.
4,5 TyHHenbHBIC sIBICHUSL. Pe30HAHCHOE TYHHEIUPOBAHHE.
4,5 TynuenbHbIe siBIeHNS. CIHH-KOHTPOJIUPYEMOE TYHHETTUPOBAHUE.
4,5 MarauTHbI€ SIBJIEHUS B HU3KOPA3MEPHBIX CTPYKTYpax.
4.5. CamocTosiTe/ibHOE M3y4YeHHE Pa3/1eI0B I CHUIITTUHbI
Tabnuna 7
Ne
pasiena Bonpochl, BBIHOCHMBIE HA CAMOCTOSITE/IbHOE H3YYeHHe
2 TexHOMOrHMH HAHOPOPMOOOPA30BAHUS TETEPOITICHOK
) TexHonoruu co3AaHUS NPOBOASIIMX W TOJIYMPOBOISIIUX HAHOBOJIOKOH U
CHUPAJIECBUAHBIX HAHOCTPYKTYP
2 TexHonoruu co3nanus roppHUPOBAHHBIX HAHOCTPYKTYP
) dopMupoBaHWE HAHOCTPYKTYp METOAaMH  30HJOBOM  HAHOTEXHOJIOTHH.
MeKaIeKTPOIHBIN MacCONEPEHOC.
) @opmMupoBaHUE  HAHOCTPYKTYp METOAAMM  30HJOBOM  HAHOTEXHOJIOTHH.
DIIEKTPOXUMUYECKUN MaCCOTIEPEHOC.
2 CkaHupyloas TyHHelIbHasi HAaHOJUTOrpadus
) TexHonorun co3gaHusi (OTOHHBIX KPHUCTAUIOB C KOHTPOJIHUPYEMOH IIMPUHON
3aMpeIIeHHON 30HBI.
2 TexHonornu popmupoBanusi rpag€HOBBIX HAHOCTPYKTYP
4 VerpoiictBa Ha  addexre  KyTOHOBCKOM — Omokanbl.  OmXHODIEKTPOHHBIC
TPaH3UCTOPBI
4 @u3nyecKkue OCHOBBI pealu3alli 3JEMEHTOB KBAaHTOBBIX KOMIIBIOTEPOB
Puznyeckue NPUHIUIBI NIOCTPOEHUS KBAHTOBOTO KOMIIBIOTEPA.
5 OnemeHnt J>xo3zedcona. MHTerpaigbHble JOTHYECKHE DJIEMEHTHI W DJIEMEHTHI
namsTH Ha OCHOBE nepexoioB /xo3edcoHa.
5 HanoTpaH3uctop Ha OCHOBE HAHORJIEKTPOMEXAHUYECKUX CHUCTEM.
5 Tpanzuctopsl Ha ocHoBe >(dexToB Illtapka n AaponoBa-boma. KBaHTOBBIE
UHTEP(PEpOMETPHI
5 OneMeHThl CIMHTPOHUKH. [IpuHIIMT cTuHOBOH (pUIBTpaK OTOKA IIEKTPOHOB.
5 JlazepHbie HAHOCTPYKTYpHI. BOJIOKOHHBIE J1a3€epHI.
5 MeMpHCTOPBI U 3JIEMEHTHI ITAMSITH Ha UX OCHOBE.
5 dyHkumoHanbHble 351eMeHThl CBMC Ha 0cCHOBE HAHOPA3MEPHBIX CTPYKTYP.
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5. OueHo4YHbIe MaTEePHUAJIbI IJIA TEKYIEr0 U Py0es:KHOT0 KOHTPOJIAA yCIIeBAeMOCTH U
NPOMEKYTOYHOM aTTecTaluu
Texymmii u pyOeXHBI KOHTPOJIb OCBOCHHMS CTYACHTOM JUCHUIUIMHBI, a TaK XKe
IPOMEXYTOYHAsl aTTECTAlUsl OCYIIECTBISETCS B paMKax OajuIbHO-PEUTHHIOBOW CHCTEMBL. B
COOTBETCTBUHM C JeicTByomuM [lomoxkeHneM o OauIbHO-PEHTHHIOBOM CHCTEME OLIEHKa
ycneBaemocTu ctynenToB KbI'Y ucnonesyercs cnenyromas mkana nuddepeHnupoBanus 6amuion
M0 NMATUOAIIILHOM CHUCTEME:
- OLICHKA «OTJIMYHO» BBICTABJISICTCS CTYJIEHTY, eciii HabpaHo 91 — 100 6amios;
- OIICHKA «XOpOILI0» BhICTaBIIAETCS, eciii HabpaHo §1 — 90 OamoB
- OIICHKA «Y/IOBJICTBOPUTEIHHO)» BBICTABIISICTCS, €CJii HaOpaHo 61 — 80 6amwios;
- OIIEHKA «HEYIOBICTBOPUTEIHHO» BBICTABIISICTCSA, €CJI HaOpaHo 36-60 GaoB.
Pacnipenenenue 0aymuioB MO KOHTPOJIBHBIM TOYKAM B COOTBETCTBUHM C JICHCTBYIOIIMM
[TonoxenneM o OaUTBHO-PEHTHHIOBOM CHCTEME OLIEHKH YycrmeBaeMocTu cryaeHToB KBIY
MpUBEICHO B Tabnuiie 8:

Tabnuua 8
Ne peiitunr. | KomnoxkBuym | Ilpakruuyeckue | Ilocemaemocts | TecrupoBanue | Hroro
TOYKH 3aHATHA
1 10 5 3 5 23
2 10 5 3 5 23
3 10 5 4 5 24

5.1. 3apanus 1J1s1 TeKylero KOHTpPoJIst
[TpumepHbIil nEpeYeHb BOPOCOB HA KOJUIOKBUYM I10 TE€MaM AUCUUATLIMHBI

KoanokBuym 1 (mpoBepsiemblie kommnerennuu: OIIK-1, ITK-1)

1. OcHOBHbIE TEHICHLMU pPa3BUTHs HJIEMEHTHOW 0a3bl HAHOANEKTPOHMKHM B PD wu 3a
pyoexoMm.

2. llepexon OT MHMKPOJIEKTPOHMKM K HAHOIEKTpOHMKE. [Ipennocelnky M BO3MOKHBIE
PoOIEMBI

3. IlpuHUUOBI TMOCTPOEHHS HAHOTPAH3UCTOPOB B KJIACCHMUECKONM M HEKJIaCCHYECKOU
HaHO3JIEKTPOHUKE.

4. IIpobiieMsl, CBSI3aHHBIE C TPOEKTUPOBAHUEM U MOJIETTMPOBAHUEM JIEMEHTOB U PUOOPOB
Ha OCHOBE HAHOCTPYKTYP.

5. Kpemnuii. MaTepuansl ¥ TEXHOJIOTUH KIACCUYECKON HAHODJIEKTPOHUKH.

6. VYrieponHble Marepuanbl, KakK IEPCIEKTHBHBIE MaTepHalbl  HEKJIACCUYECKON
HAHO3JIEKTPOHUKH

7. OnurakcuanbHoe (HOpPMUPOBaAHHE HAHOCTPYKTYP U3 T'a30BOM (hazbl.

8. ®dopMupoBaHHE HAHOCTPYKTYP METOAAMU MOJIEKYJISIPHO-TYy4€BOM AMUTAKCHH.

9. Meroas! GopMUPOBaHUS HAHOCTPYKTYP U3 KOJUIOUIHBIX B3BECEH U pacCTBOPOB.

10. ITpunummsl,
HAaHOCTPYKTYP

11. ®opmupoBaHUE HAHOCTPYKTYP METOJOM aTOMHO-CJIOEBOTO OCAXICHUS

12. TexHosoruu GOPMHUPOBAHUS METAITMUECKUX U TUIIEKTPUUECKUX CBEPXTOHKHUX CIIOEB

13. TexHosoruu GOPMHUPOBAHUS T€TEPOCTPYKTYPHBIX IIIIEHOK

npeumMymecrBa M HEAOCTATKU  30JIb-I'€JIb TCXHOJIOTMU  CO3JJaHUA

14. ®opmupoBaHHE METATUIMYECKUX KBa3UOJHOMEPHBIX U CIIUPATIEBUIHBIX BOJIOKOH
15. ®opmupoBaHHE MOTYPOBOTHIUKOBBIX KBA3HOTHOMEPHBIX M CIIMPAJIEBUIHBIX BOJIOKOH
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

el e

=0 0N o

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24.

®opmupoBaHue roppUPOBAHHBIX HAHOCTPYKTYP

TexHonornM co31aHMs HyIbMEPHBIX 00bEKTOB (KBAHTOBBIX TOUYEK)
Texnonoruu Hanonurtorpaduu. Hanonewyars B cO3qaHUM HAHOCTPYKTYP
MOHHBIN CUHTE3 HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB

@dusnuecKue OCHOBBI 30HI0BBIX METOJIOB JIUTOTpadun

DopMHUpOBaHNE HAHOCTPYKTYP METOJOM HaHOTPaBUPOBKU
dopMHUpOBaHNE HAHOCTPYKTYP METOJIOM HAHOUYECKaHKU

CkaHupyrolas TyHHeJIbHas TUTorpadust HAaHOCTPYKTYP

MeTtoa JIOKaIbHOTO aHOIHOTO OKHMCIIEHHUS B CO3/JaHUU HAHOCTPYKTYP
Co3naHne HAaHOCTPYKTYP METOJOM I0JIEBOTO UCIIAPEHHUS
MexaneKTpOIHBII MaCCONEPEHOC B CO3JaHUH HAHOCTPYKTYP
DNEKTPOXUMHYECKUIA MAaCCOIIEPEHOC B CO3/1aHUH HAHOCTPYKTYP
KoHTakTHbIE 1 6ECKOHTAKTHBIE METOABI (POPMHUPOBAHUS HAHOCTPYKTYP
Xumuueckas caMocOOpKa HAHOCTPYKTYPUPOBAaHHBIX MaTepHaioB
IIpoueccel caMOOpraHu3anyy IpU CO3JaHUU HAHOCTPYKTYP

KoanokBuym 2 (mpoBepsiembie komnerennuu: OIIK-1, ITK-1)
TexHomornu co3/1aHns ynops104€HHbIX HAHOCTPYKTYP
MeTtopl co37jaHNs] MHBEPTUPOBAHHBIX (DOTOHHBIX KPUCTAILIOB
TexHOoJIO0rHH CENEKTUBHOTO TPABJICHHUS IPU CO3aHUH (POTOHHBIX KPHCTAIIIOB
TexHonorun co3manusi (OTOHHBIX KPUCTAJUIOB C KOHTPOJIUPYEMOH IIUPHUHOU
3aIpEIICeHHON 30HbI
bectemniaHTHBIN cCUHTE3 (POTOHHBIX KPUCTAIIIOB
TexHonoruu popmupoBaHus rpageHOBBIX HAHOCTPYKTYP
®dusnuecKue npeieasl yMEHbIIEHU Pa3MEPOB DIIEMEHTOB MUKPODJIEKTPOHUKH.
TexHomornyeckue npeaensl yMEHbIUICHUS PA3MEPOB 3JIEMEHTOB MUKPOIIEKTPOHUKHU
@u3nyecKue OrpaHUYECHHS B TEXHOJIOTUU IIPOU3BOICTBA 3JIEKTPOHHBIX KOMIIOHEHTOB.
TouHocTh MUTOrpaduecKoro Nporecca U BOCIPOU3BOIUMOCTD [TAPAMETPOB 3JIEMEHTOB
MHKPO3JIEKTPOHUKHU
OrpanuyeHus, HaKJIaJIbIBa€MbIE MEXaHU3MOM paboThI KOMIIOHEHTOB
MHUKPO3JIEKTPOHHBIX TPUOOPOB.
OrpaHnyeHus 3eKTpOPU3NIECKUX NTapaAMETPOB MUKPORJIEKTPOHHBIX IPUOOPOB.
OrpaHn4eHus: MEKIIEMEHTHBIX CBS3eH MUKPO3JIEKTPOHHBIX TPUOOPOB.
. Tennousnyeckre orpaHnYeHUsI MUKPO3JIEKTPOHHBIX TIPUOOPOB.
. MacmrabupoBaHue B MUKPO- M HAHORJIEKTPOHHUKE.
@u3nyecKue CBOMCTBA U MPUMEHEHUS OJIYIIPOBOJHUKOBBIX T€TEPONEPEXOI0B
@u3nyecKue CBOMCTBA U IPUMEHEHUS TE€TEPOCTPYKTYP
[TonynpoBoiHMKOBBIE cBEpXpelIeTKH. PU3NYECKUE CBOMCTBA U IPUMEHEHUS
AnMa3sHble IIJIEHKU B HAHOIEKTpOHUKE. Du3nueckue cBOCTBa U TPUMEHEHHUS
I'paden, kak MepcrneKTUBHBIA MaTepuan HAHOZJIEKTPOHUKU. Dusnyeckue CBOWCTBA U
BO3MO>KHBIE IPUMEHEHUS
VYraepoHble HAHOTPYOKHU, KaK OCHOBHOM MaTepHall HEKJIACCUUECKOW HAaHOAIEKTPOHUKHU
Oynnepensl. PU3nyecKre CBOWCTBA U IPUMEHEHHS B HAHODJIEKTPOHUKE
duznyeckue CBOWCTBA U MPUMEHEHHUS! MarHUTHBIX MOJIYIPOBOAHUKOB
CTpyKTYpbI CO CHUH-3aBUCUMBIM TPAHCIIOPTOM HOCUTENEH 3apsia
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25.
26.
27.
28.

29.
30.
31.
32.
33.

MR e

[TonumepHbIe MPOBOJHUKY U MPOBOJHUKU. DU3NYECKUE CBOMCTBA U TPUMEHEHUS
@oTOHHBIE KpUCTAILIbI. DU3HYECKHE CBOMCTBA U IPUMEHEHUS B HAHOJJIEKTPOHUKE
JI>armMropoBckue IeHKH. Pu3ndecKue CBOMCTBA U IPUMEHEHUS B HAHOAIEKTPOHUKE
buonornueckre  HaHOCTPYKTYpbl, KaKk  OCHOBAa  DJJIEMEHTOB U YCTPOWCTB
OMOHAHORTIEKTPOHUKH.

KBaHTOBOE OrpaHn4eHre B HAHOCTPYKTYPAxX U €ro NIpUMEHEHNE

DddexT KynoHOBCKON OJIOKABI U €r0 MPUMEHEHHS B HAHOAJIEKTPOHHUKE

D dexT 0JHOIIEKTPOHHOTO TYHHEIUPOBAHUS U €T0 IPUMEHEHHE

D dexT pe3oHaHCHOTO TYHHEIUPOBAHUS U €r0 IPUMEHEHHS B HAHORJIEKTPOHUKE
DddexT AaporoBa — boma u ero nmpuMeHeHNE B HAHOAJICKTPOHHUKE

KomnokBuym 3 (nmpoBepsiembie komnerenunu: OIK-1, [TK-1)
SIBrieHne KBaHTOBOW MHTEP(EPEHIIUN U €r0 IPUMEHEHNE B HAHO3JIEKTPOHUKE
D¢ ekt xo3edcoHa u ero npuMEeHEHHE B HAHOJIEKTPOHUKE
DU3nYeCKUE OCHOBBI KBAHTOBBIX KOMIIBIOTEPOB
bamnucrnyeckas NpoBOAMMOCTb HAHOCTPYKTYP U €€ IPUMEHEHHUS] B HAHODJIEKTPOHUKE
D¢ dexkr HamOapHEpPHOTO OTPAKEHHS KBAHTOBBIX YAaCTUI[ M €r0 IMPHMEHEHHE B
HaHOMJIEKTPOHHKE
KBanToBbIi 3p ekt Xoma u ero npuMeHeHus
Monyna1roHHO-1eTHPOBaHHbIE HAHOCTPYKTYPBI
JlenpTra-JIerupoBaHHbIE HAHOCTPYKTYPBI
TpaH3ucTOpHI C H30IMPOBAaHHBIM 3aTBOPOM
MHOro3aTBOpHBIE TPAH3UCTOPBI
KHH-Tpan3uctopsl
KpeMmuuii-repmanneBsie TpaH3UCTOPbI
bunossipHble HAHOTPAH3UCTOPHI € IIJIABHBIM T€TEPONEPEXOOM.
I'ereponepexoqHbIe MOJIEBBIE HAHOTPAH3UCTOPBI C BBICOKOM IOJABUKHOCTBIO HOCUTENEH.
TpaH3uCTOpPHI HA TOPSYUX IEKTPOHAX.
TpaH3ucTOpHI HA KBAHTOBBIX TOUKaX
HanoTpan3ucTopsl Ha OCHOBe rpadeHa
HaHnoTpaH3ucTOpBl HA OCHOBE YTJIEPOIHBIX HAHOTPYOOK
HanoanexkTpoMexaHM4eCcKUii TpPaH3UCTOP
CnyHOBBINM HAHOTPAH3UCTOP
Pe3oHaHCHO-TyHHENBHBIE TUOMBI.
TpaH3uCTOPHI C pE30HAHCHBIM TYHHEIMPOBAHHUEM.
Tpanzucrops! Ha ocHOBe 3¢ dekToB lllTapka u Aaponoa-boma.
KBanTtoBbie nuHTEpHEPOMETPEI.
KoHcTpyKIInu 01THO3JEKTPOHHOTO TPAaH3UCTOPA.
MHOroocTpOBKOBBIE OJJHODJIEKTPOHHBIE CTPYKTYPHI.
MonexyJIapHBII TPaH3UCTOP
[TaMsATE HAa OCHOBE MOJIEKYJISIPHBIX TPAaH3UCTOPOB
Jlornueckue 37€MEHTHI HA OCHOBE MOJIEKYJIIPHBIX TPAH3UCTOPOB
Opranudeckrie TpaH3UCTOPbI
Oprannueckue CBETOIHOIbI
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32. DOTOHHBIE TPAH3UCTOPHI
33. MemMpucTop 1 ero cBoMcTBa
34. ®ynkunonaibHble 31eMeHThl CBMC Ha 0CHOBE HAHOPAa3MEPHBIX CTPYKTYP.
35. Dnemenrt Jlxo3edcona. IHTerpaapHbIC JIOTHKA HA UX OCHOBE.
36. DneMeHTHI MaMATH Ha OCHOBE Tepexo 0B J[xo3edcoHa.
MeTtoanyecKkue peKOMeHIAUHH K OAr0TOBKE K KOJUIOKBUYMY
[ToaroroBka K KOJUIOKBUYMY IPOBOJIUTCSI CTYIEHTOM CaMOCTOSATENIBHO IO MaTepuajam

JEeKIMHA 1 1a00paTOPHBIX 3aHATUH. B KauecTBe r1aBHOr0 MCTOYHUKA MH(DOPMAIIK UCTIONb3YeTCs

OCHOBHasl JIUTEpaTypa U Marepuasl Jekiuil. KomokBuym npezacrasisier coO0i YCTHBIH onpoc ¢

BO3MOXXHOCTBIO MPEBAPUTEIHFHON IMOJITOTOBKOM M BKIIOYAaeT B ce0sl JBa TEOPETHUECKUX

Bonipoca. OCHOBHasi 1Lielb KOJUIOKBUYMa — BBIIBUTH YPOBEHb BIIAJICHUS TEOPETHUYECKUM

MaTepHajoM, OCHOBHBIMH, 0230BBIMU KOHLIETIIUSAMH JHUCIUTUIAHBL.

Kpurepuu oueHuBaHUA KOJUIOKBHYMAa

KomnokBuym mnpencraBiser co0OMl yCTHBIM OHpoc MO TeMaMm, IMPOHIEHHBIM B TEUYECHUE
IPOMEXKYTKa BPEMEHH OT IOCIETHEr0 MPOBEICHHOIO KOJIOKBUYMa 10 TeKyuiel narel. [Ipu sTom
HPOBEPSIIOTCS CIEAYIOLINE TOKA3aTENH:

- ICHOCTh, YETKOCTh M JI0KA3aTeIbHOCTb U3JIOKEHUS OTBETOB Ha BOIIPOCHI;

- BIIQJICHUE CIIEIMATbHBIMU TEPMUHAMH, TOHATUSMU U TPUHITUTIAMU;

- CUCTEMHOCTb 3HAHUI, YMEHUI U HABBIKOB 110 TEMATHKE

[To TpeM KOHTPOJIBHBIM TOUKaM (TPEM KOJJIOKBUYMaM B TEUEHHE CEMECTpA) CTYAEHT MOXKET
noayunts 0-30 GamoB. Ilo mToram ycTHOro ompoca Ha TEKYIEM KOJIJIOKBUYME CTYIEHTY

BBICTaBJISETCS:

9-10 0as10B, eciy BiaJeeT B MOJHOM 00beME MPOrpaMMHBIM MAaTepUaioM, BHIHECEHHBIM Ha
KOJIJIOKBUYM, JOCTaTOYHO INTyOOKO OCMBICIMBAET TeMy (pasfiell), sICHO U HCUEpIIbIBAIOLIE
OTBEYAET Ha BCE BOINPOCHI, BBIACISAET IPU 3TOM CaMO€ CYIIIECTBEHHOE, YMEET aHAIN3UPOBATh,
CpaBHHUBAET, KJIAacCU(PHUIMPOBATh, 0000IIaTh, KOHKPETU3UPOBATh U CHUCTEMATU3UPOBAThH
IPOTPaMMHBII MaTepHal, Y4eTKO (POPMHUPYET OTBETHI;

7-8 6asn10B, eciu BiaseeT yueOHbIM MaTepUaioM, BBIHECEHHBIM Ha KOJIJIOKBUYM IOYTH B IIOJTHOM
o0beme (MMEroTCsl TPOOeIbl B 3HAHUSIX TOJIBKO B HEKOTOPBIX, 0COOEHHO CIIOXKHBIX BOIIPOCAX );
CaMOCTOSITENIbHO M OTYAacCTH NPU HABOSIIMX BOMPOCAX JAET IOJIHOLEHHBIE OTBETHI Ha
BOIIPOCHI; HE BCET/Ia BhIIENSIET Hauboee CyleCTBEHHOE, He JI0MYCKAeT Cephe3HbIX OMIMOOK
B OTBETaXx.

5-6 0ay10B, ecnu  BiaJieeT OCHOBHBIM OOBEMOM 3HAHUHM NO TeMaM KOJUIOKBUYMA, IPOSBIISET
3aTPYAHEHUS B CaMOCTOATENBHBIX OTBETaX, JOMYCKaeT HETOYHble (HOPMYITUPOBKH, B
IIPOLIECCE OTBETA JIOMYCKAET OINOKHU IO CYILIECTBY BOIIPOCA.

1-4 6annoB, eciiu He OCBOMII 0043aTENbHBIM MUHUMYM 3HAHUN MTpeIMETa, HE CIOCOOEH OTBETUTh
Ha BONPOCHI Ia)Ke MIPH JOMOTHUTEIHHBIX HABOSIINX BOPOCAX.
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O0pa3ubl TecToBBIX 3a1aHuil (mpoBepsieMble komnerenuun: OIIK-1, ITIK-1)
3aoanue 1
B xBaHTOBOW sIME ABUKEHUE AJIEKTPOHA OTPAHUYEHO:
M 10 oxHOM KoOpaMHATE
[] mo AByM KoopauHaTam
[] mo TpeM KoopauHaTam
3aoanue 2
Crpyktypa Ceo HAIIOMHUHAET:
M ¢yrGonbubIi Msd
L] mupamugy
] xy0
3aoanue 3
B pentreHoBckoit muTorpaduu UCHOIB3YIOT ATUHY BOJHBI OKOJIO:
M 1 am
L] 10 am
L] 100 am
3aoanue 4
YraeponHsie HAHOTPYOKH - ITO:
M umnmuHApHYECKHE MOJIEKYIIBI IUAMETPOM ~ | HM M JUIMHOW HECKOJIBKO MUKPOMETPOB
[] mpaBuIIbHBIC MATHYTOJBHUKH B TPA(QUTOBOM JIUCTE, KOTOPBI MOXKHO CBEPHYTh B TPYOKY
L] aTo MoJeKyJa yriaepoa, cocrosinas u3 60-Tu aTOMOB yriiepoja
3aoanue 5
OnHO3IEKTPOHHOE TYHHEIHPOBAHUE UMEET MECTO:
M B KBaHTOBO-pa3MepHBIX MPUOOPAx
[] B GammucTHYECKUX MPHOOpax
[] B MaccuBHBIX puOOpax
3aoanue 6
KBanT npoBogumocTtu G onpenensiercs: GopMysioi:
M 2e’/h
L1 2e/h
[ 2e%h
3aoanue 7
ITpouecc «pe30HAHCHOTO TYHHEINPOBAHMS UMEET MECTO, KOT/1a SHEPTETUYECKUE YPOBHU ABYX
COCEHUX MOTEHIUAIBHBIX 5IM UMEIOT:
[ onuHaKOBYIO DHEPTHUIO
[] sHepruto Gombie yeM TeruioBas seprust KT
[ suepruto menbie KT
3aoanue 8
bannucruyeckuii mepeHoc 3MeKTpoHa BO3MOKEH, €CJIU AJTMHa CBOOOIHOTO Ipodera 3IeKTpoHa
M L > d (d-mmHa mpoBOJHHKA)
] L<d
] L=d
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3aoanue 9
Oddext Aaponosa - boma - 310!

M 3aBUCMMOCTH (ha3bl 2NIeKTPOHHON BOJHBI @ OT MAarHUTHOW MHAYKINH B

[] 3aBHCHMOCTB 3JICKTPOIPOBOIUMOCTH OT B

[l 3aBUCHMMOCTbH aMIUIUTY/IbI AJICKTPOHHOI BOJHBI A oT B

3aoanue 10

Ha pucyHke nmokasaH nmoTeHIuaaIbHbIH Tpoduis B KoMo3uimonHon ceepxpemerke (KCP):
M CP tuma |

[ CP tumna II

[l momutunuaas CP

MeToauyeckne peKOMeHIAUMHU K MPOX0KIEHUI0 KOMIILIOTEPHOT0 TECTUPOBAHUS
KommnbrorepHoe TecTupoBaHUE TMPOBOAUTCS CTPOTO IO 3apaHEe COCTABICHHOMY
pacluCaHUIO B paMKax TEKyIIero KOHTposs. CTyleHT AOKEH MpelBapUuTeIbHO O3HAKOMUTBHCS C
CHUCTEMOH TECTHPOBAHHUS W OCBOUTH IPOCTEHINME HABBIKM pabOThI ¢ Hel. TecToBbIe 3amaHUs
BKJIFOYAIOT TEOPETHUYCCKHE BOMPOCHI C BapHaHTaAaMU OTBETOB WM 3aJIaHUSl HA TPOCTEHIINE
BbluncieHus. BpeMs Ha paboTy B cucTeMe TECTHPOBAaHHUS OrPAaHUYEHO U MpeArojaraert
MPEABAPUTEIIBHYI0O CaMOCTOSITENIbHYIO MPOPA0OTKY BOIIPOCOB, BHIHOCHUMBIX Ha TECThI, BO
BHEY4YeOHOE BpEeMs.
KpuTtepun onieHUBaHHUA TECTOBBIX 3a]aHUM

[To pe3ynbraraM Ka)Ka0ro TECTUPOBAHUS CTYJECHT MOXKET TOTYyYUTh 10 5 6awioB (Bcero 15
OarioB B TeyeHue cemectpa). [lo uToram TecTUpOBaHUs CTYIEHTY BBHICTABIISIOTCS:
5 6as10B, eciu CTYAEHT IpaBuiIbHO OTBETUI Ha 86 - 100% TecTOBBIX 3aJaHU;
4 0as1a, eciiy CTYACHT NpaBWIbHO OTBeTUI Ha 71 - 85% TECTOBBIX 3a/laHU;
3 0ass1a, eciM CTYIEHT MPaBHIBLHO OTBETHI Ha 51 - 70% TecTOBBIX 3aaHMIA;
0 0a10B, ecinu CTYAEHT NpaBuiibHO 0TBeTUI Ha 0 - 50% TecTOBbIX 3aAaHMil.

3agaHusA NPAKTHYECKUX 3aHATUHH
IIpumep 3amanus nNpakTHYecKHMX 3aHATHIE Ha TeMy «TyHHENbHbIE SBJICHMS.

OnHodNIeKTpOHHOE  TyHHenupoBaHuey». [lociae mpopaGOTKM  JEKIMOHHOTO — MaTrepuala,
CaMOCTOSITENILHOTO aHaJIW3a JINTEepPaTyphl (B TOM YUCIE U y4€OHO-METOIUYECKON) U OTKPBITHIX
HMCTOYHHMKOB, YUalllMecs TOTOBAT KpaTKUE JOKIAAbI MO TEKyIIeH Teme 3ansatus. [Janee yuanuecs
COBMECTHO (W/WIM WHIWBHUIYadbHO) TPOBOJAT KAUECTBEHHBIE UHCJICHHBIE PACUETHI
HHEPreTHUECKUX U ANEKTPOPUZUUECKUX TAPAMETPOB M XapaKTEPUCTUK OJTHO- U MHOTO OaphepHBIX
CTPYKTYp, a Tak ke mpuOOpoB Ha HX OCHOBE. B KadecTBe mpumepa paccMaTpUBaeTCs
OJIHODJIEKTPOHHBIN TPAaH3UCTOP HAa OCHOBE JABYXOAphEPHON CTPYKTYpHL. AHAU3 Pe3yIbTaTOB
BBIYHMCIICHUM TIO3BOJIIET YYAIIMMCS TIOHATH Ha 0OoJjiee TJIYyOOKOM YPOBHE TPUHIIMITHI
(GYHKIIMOHUPOBAHUS, TIPEUMYIIECTBA M HEIOCTATKH YCTPOMCTB HAa OCHOBE OJHOXJIEKTPOHHOTO
TYHHEJIMPOBAHUS B PA3JIMYHBIX PEKUMax pabOThl, U, CPABHUTHh MX C JPYTUMHU yCTPONCTBAMH
HAHORJICKTPOHUKH M KIACCHYECKOW MHUKPOIJIEKTPOHUKH.
Iean 3ansaTHA:

- cdopmupoBaTh 0a30BbIe MPEICTABICHHUS O METOJaX pacyera MapaMeTpoOB M XapaKTEPUCTHK

YCTPOMCTB, B OCHOBE PAa0OTHI KOTOPBIX JICKHUT SBJICHUE OAHOAIEKTPOHHOTO TYHHETHPOBAHHUS;
- cdopmupoBath 0a30Bble TPEACTABICHUS O MPUHIUMNAX paOOThI MOAOOHBIX YCTPOWCTB H

BO3MOXKHBIX 00JIACTAX WX TPUMEHEHHS B Ka4yeCTBE OJJIEMEHTHOM 0a3bl COBPEMEHHOU

KJIACCUYECKOW M HEKJIACCUUECKOW HAaHOAJIEKTPOHUKH;
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- Ppa3BUTh HaBBIKM CAMOCTOSITEIbHOW aHAIUTUYECKON U MOMCKOBOM pabOThl C UCIOIb30BAaHUEM
UH(OPMALIMOHHO-TIPABOBBIX pecypcoB ceTu «MHTepHET» 1Mo paccMaTpUBaeMOM TEMATHKE.
MeTtoanyeckue peKOMeHAAINH K NPAKTHYECKUM 3aHATHAM

[IpakTrueckue 3aHATUSA MO3BOJIAIOT 3aKPEIUTh OCBOCHHBIM TEOPETUUYECKHUI MaTepual U
[IOJIyUEHHBIE HABBIKU, CTHUMYJIMPYIOT CAMOCTOSITEIbHOCTb W WHUIUMATHUBHOE MBIIIJIEHUE Y
00yyaroIerocsi, Mo3BOJIAIOT BBIABUTh HEJOCTATKM OCBOEHUS NMPAKTUUYECKUX HABBIKOB, a TAK )K€
CTENEeHb UX CPOPMUPOBAHHOCTH 110 KOHKPETHBIM Pa3/IeiaM.

IlepBoHayabHO mpenoAaBareib NAaeT KPaTKOE BBEACHHE B TEMYy TEKYILErO 3aHATHUSA,
OINpeZeIIsAeT OCHOBHBIE NMPUHIMUIIMAIBHBIE MOMEHTBI PACCMATPUBAEMOT0 BOIIPOCA, 3aTE€M 3aJa€T
BOIIPOCHI I10 MIPOLIIION TEME, MPEACTaBIsAs CTYACHTAM 33Jauyd CUTYallMOHHOTO TUIIA, CTYAECHTaM
JlaeTcsi BpeMst Ha pa3yMbsi, IIOCIIE YET0 UX OTBETHI 00CYXaatoTcs rpynmnoii. Jlanee npemnogasareis
JlaeT 3a7laHue Ha oM B (JOpMe KPaTKOro J0KIa/a 110 TeME 3aHITHS.

Ha mnpakrtuueckux 3aHATHSX NpenoAaBaTeib JODKEH CO34aBaTh HEIPHUHYKIECHHYIO
O0OCTaHOBKY B ayJIUTOPHUM M OPraHU30BaTh OXHBJICHHBIH OOMEH MHEHHUSMH, IOJEMUKY MU
JUCKYCCHIO I10 OCHOBHBIM BOIPOCAM IpPaKTUYeCKUX 3aHATHH. Heobxomumo pa3BuBaTh U
HOOILPATh AKTUBHOCTh OOYyYaroIuxcs, I0OMBaTbCS HMX BHHMMATEIBHOTO M KPUTUYECKOI'O
OTHOUIECHHUSI K BBICTYIIJIEHUIO COKYPCHHUKOB.

AxTuBHass paOoTa CTYJEHTOB Ha MPAKTUYECKUX 3AHATUAX SIBISIETCI OJHUM U3
IIOKa3aTeJIed XOpOIIed OpraHu3auy Takux 3aHsaTui. [Ipyu 3TOM 0O4eHb BaKHO MOUIMHHO HAy4YHOE
pelleHre Ha IPaKTUYECKUX 3aHATUAX 33]1a4, CBSI3aHHBIX C 00JIaCThIO U BUJaM IpOo(hecCUOHATIbHON
JESTEJIbHOCTH BBIITYCKHUKOB 10 HAIIPABJIEHUIO MMOATOTOBKH «QJIEKTPOHUKA U HAHORJIEKTPOHUKAY

CTyneHTbI-MarucTpaHThl IPOBOJAT IOMCKOBYIO pabOTy M M3Yy4alOT HOBbIE JOKYMEHTHI 110
HOPMAaTHBHO-IIPABOBOMY OOECIIEYEHHIO pa3BUTHs HaHOTexHosiorui B Poccuiickoit denepanuu,
KOPPEKTUPOBKE IUIAHOB Pa3BUTHsI HAHOMHAYCTPUU B COOTBETCTBUU C TEKYLIEH CUTyallUEH.

OOyuaronyecs: ClefsaT pPeryasipHO 3a MU3MEHEHUSMH NPHOPUTETOB B OPraHU3ALUU U
IPOBE/ICHUH, HAYYHBIX MCCIIE0BaHUM B 00JaCTH HAHOTEXHOJIOTUH, MPOJABIKEeHUsT Poccuiickux
CTaH/IapTOB Ha MEXJIYHApOIHOM ypoBHE. CTy/eHTaM He00X0IMMO y/I€TTUTh BHUIMaHUE BOIIPOCaM
YCWJICHHS CBSI3M 00pa30BaHus, HAyKU U OM3Heca B cpepe HAaHOTEXHOJIOTUH, B TOM YHUCJIE BOIIPOCY
MOJFOTOBKU KaJIpOB B 3TOW 00JIACTH.

5.2. IlpomekyTOYHAS aTTECTANMS
N3yuenne nucummivHbl «HaHORNEKTpOHMKA» 3aKaHYMBaeTCsA 3K3aMeHoOM. [IpumepHsbiii
nepedeHs BorpocoB (mposepsieMbie komriereHIuu: OIIK-1, [TK-1) k sk3ameny:
1. ®usnyeckue CBONCTBA U MPUMEHEHUS MOIYITPOBOIHUKOBBIX T€TEPONEPEXOA0B

2. @usuyeckue CBONCTBA M IPUMEHEHUS T€TEPOCTPYKTYP

3. IlomynpoBOoJHHKOBBIE CBepXpemeTku. Ou3nyeckne CBONCTBA U MPUMEHEHUS

4. AnmasHble IUIEHKU B HAHOAJIEKTpOHUKE. Pu3nyeckre CBOMCTBA U MPUMEHEHUS

5. TI'paden, kak mepcreKTUBHBIN MaTepHal HAHOAIEKTPOHUKH. DU3NYEeCKHue CBONCTBA U
BO3MOYKHBIE [IPUMEHEHUS

6. VYrmepoaHble ~ HaHOTPYOKHM, Kak  OCHOBHOM  MaTepual  HEKJIACCHYECKOM

HaHODJIEKTPOHUKHU

7. @ynnepensl. PU3MYECKUE CBOMCTBA U IPUMEHEHUS B HAHODIEKTPOHUKE

8. @usnyeckue CBOMCTBA U MPUMEHEHUS MarHUTHBIX MOJYIIPOBOJHUKOB

9. CTpyKTypHI CO CIMH-3aBUCHUMBIM TPAaHCIIOPTOM HOCUTENEHN 3apsiaa

10. IlonmmepHbIE MPOBOJIHUKYU U MOJYIPOBOAHUKHN. DHU3NYECKNE CBONCTBA U TPUMEHEHUS
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11.
12.
13.

14.
15.
16.
17.
18.
37.
38.
39.
40.
41.

42.
43.
44.
45.
46.
47.
48.
49.
50.

51.

52.
53.
54.
55.
56.
57.
38.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.

®oTOHHBIE KpUCTALTBI. PU3MYECKHE CBOMCTBA U MIPUMEHEHUSI B HAHODJICKTPOHUKE
JIbarmropoBckue miueHk. Pu3ndeckue CBOMCTBA U IPUMEHEHUs] B HAHOIJIEKTPOHUKE
buonoruueckne  HAHOCTPYKTYphbl, Kak OCHOBa 3JEMEHTOB M  YCTPOMHCTB
OMOHaHO03JIEKTPOHUKH. JKUIKOCTHBIE TPAH3UCTOPHI

KBaHTOBOE OrpaHn4YeHNE B HAHOCTPYKTYPAX U €r0 IPUMEHEHHE

O ekt KyTOHOBCKOH 0JI0Ka/AbI U €ro MIPUMEHEHHS B HAHOIJIEKTPOHUKE

O ekt 01THOINEKTPOHHOIO TYHHETUPOBAHUS U €0 IPUMEHEHHE

D¢ ekt pe30HaHCHOTO TYHHEINPOBAHUS U €r0 IPUMEHEHUS B HAHOZJIEKTPOHUKE
DddekT AapoHoBa — boma u ero npuMeHeHHE B HAHODJICKTPOHUKE

SIBneHue KBaHTOBOW MHTEP(PEPEHIINU U €T0 IPUMEHEHNE B HAHOIJIEKTPOHUKE

Dddext Jxo3edcona u ero mpuMEeHEHUE B HAHOAICKTPOHHUKE

®u3nyecKkue OCHOBbI KBAHTOBBIX KOMIIBIOTEPOB

bannucrrueckas npoBoAMMOCTb HAHOCTPYKTYP U €€ IPUMEHEHMSI B HAHOAJIEKTPOHUKE
O¢pdexkr HanbapbepHOro OTPaKEHUS KBAHTOBBIX YacTUI[ M €ro IpPUMEHEHHE B
HAHODJICKTPOHUKE

KBanToBblil 3¢ ext Xosmia u ero npuMeHeHus

Moy anOHHO-1ETUPOBaHHbBIE HAHOCTPYKTYPBI

Jlenbra-nerupoBaHHble HAHOCTPYKTYPBI

TpaH3UCTOPBI C U30JIUPOBAHHBIM 3aTBOPOM

MHoro3aTBOpHbIE TPAaH3UCTOPHI

KHU-Tpan3ucTopsl

KpemHuii-repmManueBble TpaH3UCTOPbI

bunonspHele HAHOTPAH3UCTOPHI € IIABHBIM I'€TEPONIEPEXOAOM.

I'ereponiepexonnble  IOJIEBBIE HAHOTPAH3UCTOPBI C BBICOKOM IOJBUKHOCTBIO
HOCHUTEJIEH.

TpaH3ucTOpsl Ha TOpAYMX UIEKTPOHAX, PE30HAHCHO-TYHHEIBHBIE JUOIABI U
TPaH3UCTOPHI

TpaH3uCTOPBI CO CTATUYECKOW MHIYKLIUEH.

TpaH3uCTOPHI HA KBAHTOBBIX TOUKaX

I'padpenoBas HanosnekTpoHuka. HanoTpanszuctopsl Ha OCHOBE rpadeHa
HanoTpaH3uCTOpBI ¥ OBl HA OCHOBE YIJIEPOJIHBIX HAHOTPYOOK
HanoanexkTpoMexaHuuecKnii TpaH3uCTOp

CrniuaTpoHHBIe TPUOOPHI. CIMH-BEHTUIIBHBIN TPAH3UCTOP.

Tpanzuctops! Ha ocHoBe 3¢ ¢exroB LllTapka u AaponoBa-boma.

KBanrtoBble unTEpEepoMeTphl. DNEMEHTHI TaMSATH Ha OCHOBE Nepexo10B Jxo3edcoHa.
[Tpubopsl Ha 3ddexTe OTHOIIEKTPOHHOTO TYHHEIUPOBaHHS. MHOTOOCTPOBKOBBIE
OJIHODJIEKTPOHHBIE CTPYKTYPBHI.

MounekyIapHBIi TPaH3UCTOP

[TamsATh HAa OCHOBE MOJIEKYJISIPHBIX TPAH3UCTOPOB

Jlorndeckuie 371€MEHTHI HA OCHOBE MOJIEKYJISIPHBIX TPAH3UCTOPOB

Oprannyeckue TpaH3UCTOPBI

Opranndeckue CBETOAHOABI

@DoTONpPHUEMHUKH Ha KBAHTOBBIX siMax. JIazepbl HA KBAHTOBBIX TOUKAX M sIMaXx.
DOTOHHBIE TPAH3ZUCTOPHI

MemMpucrop u ero cBoMcTBa
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69. ®ynkumnoHansHbIe 351eMeHThl CBUC Ha ocHOBE HAaHOPa3MEPHBIX CTPYKTYD.
70. Dnement Jlxxo3edcona. HTerpaapHble JTOTHKA HA UX OCHOBE.
MeTtoauyeckue peKOMeHAalMHU 110 MOATOTOBKeE M MPOoLelype OCYIeCTBIeHHS
KOHTPOJISI BBIIIOJIHEHHSA

B cooTBeTcTBHM OalTbHO-PEHTHHIOBOM CHCTEMOHM aTTECTAllMM CTYACHTOB, KOTOpAs
nerctyeT B KBI'Y o1ieHKa yCcrIeIHOCTH OCBOEHUSI MTPOrpamMM I10 JTUCLHMILUIMHAM OCYIIECTBISAETCS
B XOJI€ TEKYIIEro (B TOM YHCIIe PyOEKHOI0) KOHTPOJIS, & TAKKE MPOMEKYTOUHOM (CECCHOHHOM)
aTTecrauMud. B xonme Ttekymieil arrectauuu (BBINOJIHEHHWE WHIMBUIYaJbHBIX KOHTPOJIBHBIX
3aJJaHu}, TECTUPOBAHUE, KOJUIOKBUYMBI U JIp.) MPOBOAUTCS KOHTPOJIb YCBOCHUS MPOTrPAMMHOTO
MaTepuaia o TeMaMm, pas3jiejaM U COBOKYIHOCTH BOIIPOCOB IO AMCLUIUIMHE. Bo Bpems Takoi
aTTECTAIlUHU IPETI0/IaBaTellb OLIEHUBACT B KaKO Mepe 00yJaromuiicss H3y4msl 3alUIaHuPOBAHHYIO
K [IPOBEPKE YacTh [IPOrPaMMBI 110 IUCLHUIIIIMHE U HACKOJIBKO JETAJIbHO 3HAET IOCTAHOBKY 3a/1a4U
(Bompoca), HaMeueHHBIH MJIaH PEUICHUs 3TOH 3a]]a4u, BEIBOJ OCHOBHBIX COOTHOLIEHHH (popmy,
YpaBHEHUI) 1 MOKET MPOBOAUTH UX aHAIU3.

Ha sk3amene mpoBepsieTcsi cOpMUPOBAHHOCTh 3HAHUN HHTETPAILHOTO XapakTepa Io
JUCLUUIJIMHE B LEJIOM, BKJIIOYas BEChb TEOPETHMUECKUN MaTepHall, BOIPOCHI, BHIHECEHHBIE Ha
CaMOCTOSTENIbHOE W3yYEHHUE, U MPAKTUUECKHE 3HAHUS, ITOJTYYEHHBIE B XOJ€ MPAKTUYECKUX WU
71a00paTOPHBIX 3aHATUN. B 3TOil CBSI3M, CTYyIEHTY PEKOMEHAYETCS 3apaHee O3HAKOMUTHCSA C
IIEPEYHEM BOIIPOCOB K 3a4€Ty WJIM 3K3aMeHY (HE MEHEe YeM 3a JIBE HEJIENH JI0 €ro MPOBEACHUS) U
MIOCETUTh BCE KOHCYJbTALIMOHHBIE MEPONPUATHS, B COOTBETCTBHUH C Y4EOHBIM DPACIHCAHUEM.
[ToaroroBka oOyyaromerocst K 9k3aMeHy BKJIIOUACT TPH dTara:

- caMOCTOsTeNbHas paboTa B TEUEHUE CEMECTPA;

- HEMOCPEACTBEHHAs IOATOTOBKA B JIHU, IIPEALIECTBYIOIINE S3K3aMEHY 110 TEMaM Kypca;

- IOJrOTOBKA K OTBETY Ha BOIPOCHI BO BPEMsI SK3aMEHa.

OOyuaromMMcsi MpU MOATOTOBKE 1€1ecO00pa3HO MCIOJIb30BaTh MaTepHallbl JIEKIUH,
y4eOHO-METOIUYECKUE KOMILJIEKChI, HOPMAaTHUBHBIE TOKYMEHTBI, OCHOBHYIO M JIONIOJHUTEIbHYIO
JIUTEpaTypy.

Ha sk3amen BbIHOCUTCS MaTepuan B 00beMe, IPeyCMOTPEHHOM pabouel mporpammon
yueOHOM TUCIUIUIMHBI 3a CEMECTp. DK3aMeH MPOBOAUTCA B YCTHOH (opMe.

Ilepen  mpoBeneHumeM  aTTeCTallUd  BEAYIIMH  MpenojaBaTellb  COCTABIISET
9K3aMeHalMOHHbIe OmneTsl. PopMyIHpPOBKA TEOPETUUYECKUX BOIPOCOB B OMJIETaX COBIAAAET C
(bopMyIHpPOBKON IEpeyHs BONPOCOB, JOBEICHHBIX JI0 CBEAEHHUS OOYYaIOIIMXCS HaKaHyHe
arrectaniuu. CojliepkaHue BOINPOCOB OJHOTO OMIIeTa OTHOCHTCA K Pas3iIMYHBIM pasjienam
IpOTrpaMMBbl ¢ TeM, 4TOOBI O0JIee OTHO OXBATUTh MaTepHuai y4eOHON TUCIUIIMHBI.

B ayautopuu, riae npoBOAUTCS YCTHBIM ONPOC, TOJKHO OJHOBPEMEHHO HAXOAWUTHCS HE
0oJjiee MIECTH CTY/IEHTOB HAa OJHOIO IperojaaBaress, IpUuHUMalouero sk3ameH. Ha moarorosky
oTBeTa Ha OuseT Ha oTBoAUTCS 40 MUHYT.

Ha npomexyrounyio arrecranuio B ¢popme 3x3amena B KbBI'Y orBogutcs 30 GamnoB u3
100 BO3MO>KHBIX 0aJIIOB 110 AMCHUILIMHE B cemecTpe. OCHOBOH [T ONpeiesIeHHsI OLIEHKHU CITY)KUT
YPOBEHb YCBOEHHUS OOy4aroIIMMHUCS MaTepuaia, MpeJyCMOTPEHHOro JaHHOW paboueit
nporpammoii. K sk3aMeHy momyckaroTcsi cTyieHTsl, Habpasiiue 36 u 6oiee 6aioB 1Mo UTOraM
TEKyIIero KoHTposisi. Ha sx3amene cTyzeHT MoxeTt Habpathb oT 15 10 30 6amnos.

Pezynbrar sx3ameHa BbIpaKaeTCst OLIEHKAMU:

«Otrimmano»— ot 91 10 100 6a110B — TEOPETUIECKOE CONIEPYKaHNE Kypca OCBOSHO TIOJTHOCTHIO, 0€3
npo0esoB, HEOOXOAMMBIE MPAKTUYECKUE HABBIKK pabOThl C OCBOGHHBIM MatepraioM chopmupoBaHbl. Bee
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MPETYCMOTPEHHbIE TPOrpamMMOil OOydeHHsl ydeOHbIE 3a7aHUs BBINOMHEHBI, KAUeCTBO MX BBINOJHEHUS
OLICHEHO YMCIIOM OaiuioB, ONM3KUM K MakCUMalbHOMY. Ha sK3aMeHe CTyZIeHT JeMOHCTpHpYET TITyOOKHe
3HaHUS TIPETYCMOTPEHHOIO MPOrpaMMOM Marepuaia, YMEET 4YETKO, JIAKOHWYHO U JIOTUYECKU
TIOCIIEZIOBATENILHO OTBEYATH HA TIOCTABJICHHBIE BOIIPOCHL.

«Xopowo» — ot 81 10 90 6a/LI0B — TEOPETUUECKOE COMEPKAaHNE Kypca OCBOCHO, HEOOXOIUMbIE
NPAKTUYECKUE HABBIKK paboThl  CHOPMUPOBAHBI, BBINIOJHEHHbIC Y4eOHbIE 3a[aHUsl  COZEpXKAT
He3HauuTeNbHble OommMOKH. Ha »sK3amMeHe CTy[IeHT JEeMOHCTpUpYET TBEpAOE 3HAHWE OCHOBHOTO
(mporpaMMHOro) Marepuaa, yMeeT YeTKO, IPaMOTHO, Oe3 CYIIeCTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TMIOCTaBJICHHbIE BOITPOCHL

«YnoBiaersopureabHo» — or 61 1o 80 6asnoB — TeopeTuueckoe cojaep:KaHUE Kypca
OCBOCHO HE TIOJHOCTBIO, HEOOXOAWMBbIE TPAKTHUYECKHUE HAaBBIKM paboThl Cc(HOPMUPOBAHBI
YaCTUYHO, BBHITIOJTHCHHBIC yUeOHbIE 3aaHusl coaepKaT rpyosie ommOku. Ha sk3aMeHe cTyneHT
JEMOHCTPHUPYET 3HAHHE TOJHKO OCHOBHOI'O MaTepuaia, OTBETHI COAEPKAT HETOYHOCTH, CIIabo
apryMeHTHPOBAHbI, HAPYIIIEHA MOCIEeI0BATEIbHOCTh H3JI0KEHHS MaTepraa

«HeynoBiaerBopurebHO» — 0T 36 10 60 0a/1710B — TEOPETUUECKOE CO/IEPKAHUE Kypca HE
OCBOEHO, HEOOXOIUMBbIC MPAKTHUYECKHWE HABBIKKM PabOTHl HE C(HOPMUPOBAHBI, BHITIOJHEHHBIC
yueOHbIe 3aJaHUsI COJEpKAT IpyOble OMMOKU, TOTMOTHUTEIbHAS CaMOCTOsITENbHAs paboTa Hall
MaTepUaIoM Kypca He IPUBEIET K CYIECTBEHHOMY MTOBBIIIICHUIO KA4eCTBA BHITOJIHCHUS YICOHBIX
3amanuii. Ha ax3aMeHe CTyIeHT IEMOHCTPUPYET He3HAHHWE 3HAYMTEILHOW YacTH MPOTPaAMMHOTO
MaTepuaia, CyIECTBEHHBbIC OIMMOKKM B OTBETaX Ha BOIPOCH, HEYMECHHE OPHUEHTHPOBATHCS B
MaTepuaie, He3HAHUE OCHOBHBIX TOHSITHN JUCIUILTAHBL.

6. MeToguveckne MaTepHaJibl, ONpeessiolue Npoue1ypbl OleHNBAHUS 3HAHUIN, YMEHHH,
HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH

@opMBI TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJISI 3HAHUM CTYAEHTOB IO JIUCLUUILIMHE
ONpEAENAIOTCS B COOTBETCTBUM C Y4E€OHBIM IUIAaHOM OO0pa3oBaTelbHONM MPOrpaMMbl U B
COOTBETCTBUU C JehcTByOmUM [lonoxkeHuemM o OalIbHO-PEHTHHIOBONW CHCTEME OLEHKU
ycneBaemocTtu cTyneHToB KbI'Y.

Ot oOyuaromnuxcsi TpeOyeTcsi MoceneHrne 3aHsITHH U 3HAKOMCTBO C PEKOMEHIOBAHHOM
JIUTEPATYPOH.

[Ipu arrecTanuu 0Oy4aromIMXCsl OLIEHWBAETCS KadecTBO PaOOTHI Ha 3aHATHIX (YMEHUE
BECTH JIMCKYCCHIO, CIIOCOOHOCTh HYE€TKO M EMKO (OpMYyITUPOBAaTH CBOM MBICTH), YPOBEHb
MOJITOTOBKU K CAMOCTOATEIHHON eATeIbHOCTH, KAUYECTBO BBIMOJTHEHUS 3aJaHui (TIpe3eHTaluH,
JTIOKJIAI0B, BHITTOTHEHUE TIPAKTUYECKUX PabOT H JIp.).
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Pe3y.]'leaT]>I 0CBOCHUA y‘l@ﬁHOﬁ AUCHUIIJIMHBI, MOAJCKAIIME ITPOBEPKE

Tabnuna 9
& ®opMyJIMPOBKA IInanupyemble pe3yjbTaThbl 00y4eHHA
2 pMyJHPp py pesy Y Buj ouenounoro
= KOMIIETeHIIUH 13 (moka3zare/iM JOCTHKEHHS 32JaHHOT0
2 . MaTepHaja
< ®IrocC BO YPOBHSI OCBOCHUS KOMIIETEHIIHIl)
OIIK -1.1. 3HaeT ¢yHIaMEHTAIbHBIC
3aKOHBl IPUPOABI M  OCHOBHBIE
o ¢usmueckue W MaTeMaTHYECKHe B
2 OIIPOCHI K
= | OIIK-1. Crnioco0eH | 3aKOHBI P
= HCII0Ib30BaTh OIIK-1.2 Y% KOJLTOKBUYMY,
§ IIOJIOKEHUS, 3aKOHBbl U o v TprEm OaHK  TeCTOBbIX
O | METOJIBI  €CTECTBEHHbIX
33 MaTeMaTHU4ecKue METO/IbI IS U BONPOCH K
. | HAyK ¥ MaTeMaTUKH I
o peleHust 3agad TeOpPEeTUYECKOro M PAKTUYCCKUM
2. | peueHus 3a1a4 S TIIM
S | umkenepHoit HPUKIIAJHOTO XapakTepa e , .
g JeSITEeIbHOCTH OIIK-1.3. Bmageer HaBBIKAMHA p
3 . 9K3aMEHY;
UCIIOJIb30BaHUsl 3HAHUM (U3UKK U
MaTeMaTUKHU npu pereHun
IIPAKTUYECKUX 3a7a4
IK-1.Cniocoben
CTpOUTH  IpocTeiiimue
¢buznyeckue u
MaTeMaTHYeCKue MOJIeNTN
npubopoB CXeM Borpocat K
o]
3 | PHDOPOB, * | TIK-1.1. YMeer cTpouTh (pU3HIECKHE KOJUIOKBHYMY,
T | YCTPOHCTB M yCTaHOBOK 3 6AHK  TECTOBEIX
= | snexrpoHuku J | B MaTeMaTHYECKHE MOJIENIN MOJIENEH, s, sana
5 | HaHODJIEKTPOHUKH Y3110B, GJI0KOB ’
= U BOIpPOCHl K
S | pa3IUYHOTO
3 IPaKTUYECKUM
2. | GyHKIHOHAIBEHOTO IIK-1.2. Bnaneer HaBbIKAMU O —
(@] 9
S HasHAYCHWA, a  TAKKC | yoMmpr0TEpHOTO MOJAETMPOBAHUH BOTPOCHI K
UCIOJIb30BaTh
9K3aMEeHY;
CTaHJIapTHbHIE
IIPOrpaMMHBIE CPEICTBA
170 KOMIIBIOTEPHOTO
MOJIETTUPOBaHUs
7. YueOHO-MeTOoANYeCKOe o0ecnedyeHne JUCIHILIMHbBI (MOYJIs)
7.1. OcHOBHas UTEpaTypa
1. Mumkwun I'.I'., Arees 1.M. M.: HanoanekTpoHuka. IJIeMEHThI, MPUOOPHI, YCTPOMCTBRA.
VYuebHoe nocobne/ BUHOM. JlaGopatopus 3nanuii, 2015.— 409 c.— 3bC «IPRbooks»
2. B.E. bopucenko [u np.]. Hanoanektponuka. Teopus u npaktuka. Yueonux/ M.: BUHOM.
JlaGopatopus 3nanuii, 2013.— 367 c.— DBC «IPRbooks»
3. JlparynoB B.II. Octeprak /... Mukpo- m HaHOIJIEKTpOHHKa Yd4eOHOE mocolue.
Hosocubupck: HoBocuOGupckuii rocyaapcTBeHHbIM TeXHUYEeCKUi yHuBepcuteT, 2012.—
38 c.— OBbC «IPRbooks»
4. Opnosa M.H. bop3six 1.B. Hanoanexktponuka Kypc nexumii. M.: U3natensckuii oM
MUCuC, 2013.— 50 c.— DBC «IPRbooks»
5. Iyxa A.A. Hanosnextponuka. YueOHoe nocooue. M.: BUHOM. Jlaboparopus 3HaHui,

24



2012. 342 ¢.— DBC «IPRbooks»

7.2 lonoiHMTE/IbHAS JIUTEPATYpa
bopucenko B.E., BopooseB A.U., YTkuna E.A.. HanosnekrpoHuka.
2012, 340 c., ObC «JIanb».

B.I1. Jparynos, WU.I'. Heu3sectHoiii, B.A. ['puaunn. OCHOBbI HAHOZJIEKTPOHUKH —M.:
JIoroc. 2006. -496 c., ObC «BookFindery.

I'.Il. bepman u np. Beenenue B kBaHTOBBIE KOMIIbIOTEPBL. MoOckBa, MkeBck: PerymsapHas
U Xa0TH4YECKas TMHaMuKa, MKeBCKUI MHCTUTYT KOMIIBIOTEPHBIX UcciaenoBaHui, 2004.—
188 c.— OBC «IPRbooks»

Putr M. HanokoHcTpyupoBaHHE€ B HayKe W TEXHHKE. BBeiaeHue B MHUp HaHOpacyeTa
MockBa, Wxkesck: PerynspHas u xaornueckas nuHamuka, 2005. 160 c.— OBbC
«IPRbooks»

3ebpeB 1. ®usznveckne 0OCHOBBI KPEMHHUEBOW HAHORJICKTPOHUKU YUeOHOE TToCOOre IS
By30B. M.: BUHOM. Jla6opatopus 3uanuii, 2015.— 241 c.— 9BC «IPRbooks»
Hanorexnonoruu B moiaynpoBoaHHKOBOW anekTponuke/ OtB. Pemaktop A.JI. AceeB. —
Hosocubupck: U3n-so CO PAH, 2004. — 368 c.

M. N3n. bunowm,

A6pamoe  WN.MU., Hoeux E.I'. UYuciaeHHoe MoAeIUpOBaHHUE  METAUTMYECKUX
OJIHOBJIEKTPOHHBIX TPaH3UCTOPOB. — MH.: bectnpunrt, 2000. — 164 c.
baymectep /., Oxepr A., Uaiinunrep A. ®dusuka kBaHTOBOW uHpopManuu. — M.:

IToctmapker, 2002. — 376 c.
Varnircarinc k., Durmep M., Anmepc P. m np. HanorexHonoruss B Onwmxaiiiem
necsitretuu. [lporaos Hanpasienus uccinenoanwmii./ [log pen. M.K.Poxko, P.C.Yuibsamca

u [I.AnuBucaroca. Ilep. ¢ anra. — M.: Mup, 2002. — 292 c.
10. CpaBouno-uH(pOpMarronHas cucrema «KOHCYIbTaHT-TITFOC)
11. CnpaBouno-uHpopMannoHHas cucreMa «l apant»

B tom umnciie coBpemenHbie mpodeccuoHaabHble 0a3bl JaHHBIX

Ne HaumenoBanue
. /;1 3JIEKTPOHHOT' 0 KpaTkasi xapakTepucTuka Anpec caiita | YciaoBus qocryna
pecypca
DNEeKTPOHHBIE BEPCUH 885898 monHbIX ABTOPH30BAHHbIH
TEKCTOB JJUCCEpTAallii ¥  aBTOpedepaTroB U3 http://www.dis | nocryn us
1 9B PI'b donma Poccuiickoit roCyJapCTBEHHOM
s.rsl.ru OMOTUOTEKH (x.
OuOIHOTEKH 112-1 13)
ABTopuTeTHas oM TeMaTHYeCcKast ..
«Web of p http:/www.isi
. pedepaTuBHO-OHOIMOTpaduyecKast u Hoctyn mo  IP-
2 Science» .. | knowledge.co
(WOS) HayKoOMeTpHuuyeckas 0a3za JaHHBIX, B KOTOPOH m/ anpecam KbI'Y
HMHIEKCUPYIOTCS 0KOJIO 12,5 THIC. )KypHAJIOB —
Sciverse PedeparuBHas u ananurnueckas 6aza JaHHBIX,
Scopus cozepkalas 21.000 peueH3upyeMbIX
3 maareaberBa | okypHanos; 100.000 kuur; 370 kHuwkHBINA cepuit | http:/www.sc | Joctym mo  IP-
«JJIb3eBHUP. (mpomoipkaromuxcss  u3jaHWi); 6,8  MuH. | opus.com anpecam KbI'Y
Hayka u JIOKJIJIOB U3 TPYJI0B KOH(pEpEHIINH
TeXHOJOTHID)
DneKTpoHHas 6ubnnoreka HAYYIHBIX
MyONUKaIui - TOJHOTEKCTOBBIE BEPCHH OKOJIO
Hayunas 4000 wHOCcTpaHBIX M 3900 oOTeYEeCTBEHHBIX
KTPOHHAasl | HayYHBIX XYypHAJOB, pedeparsl myonukarnuit 20 | http://elibrary. N
4 e i yp » pedep y 1 [MomHeri mocTyn
0uobJIMOTEKA TBICSIY KYPHAJIOB, a TakXke omucanws 1,5 MuH. | ru
(H9B PO®H) | 3apyOexHBIX U poccuiickux auccepranuid. 2800
POCCHIICKMX JKypHaJOB Ha Oe3BO3ME3IHOM
OCHOBE
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http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/

Hanuonansnas nHpopManmoHHo- ABTOpPU30BaHHBIN
AQHAIUTHYECKAs] CHCTEMa, aKKyMYJHUpYIomas nocryn. Ilo3Bomser
Gosee 6 MHIITMOHOB IyOIMKALMH POCCHHCKHX JIOTIOTHATH u
Baza gannbIx .
5 Science Index | 2BTOPOB, @  TaiKe nHpopmarmto 00 wx | http:/elibrary. | yTOUHATH CBemEHUS
muTupoBaHun w3 Oomee 4500 poccuiickux | ru 0 Ty OMAKAITUAX
(PUHL)
JKypHaJOB. Y4EHBIX KBI'Y,
HUMCIOIIHXCS B
PUHI]
OOBbEeIMHEHHBIH 3JIEKTPOHHBINM KaTanor (oHIOB
HanuonaanHas N N Hoctyn c
poccuiickux Oubianorex, conepxamuii 4 331 542
3J1eKTPOHHASA ) AJIEKTPOHHOTO
6 3JIEKTPOHHBIX TOKYMEHTOB 00pa30BaTeIbHOTO U | https://H30.pd
Oubamoreia HAyYHOTO XapakTepa 0 Pa3IM4YHbIM OTPaCIIsIM AHTATBHOTO 33714
PI'b YHHO P p P p oubmmorexku KBI'Y
3HAHUH
7.3. [lepuoguveckue u3xaHus
1. Hano- u MukpocucTeMHast TeXHUKa (;KypHa)
2. Mukpo3neKTpoHuKa (3KypHam)
3. ®u3uKa U TEXHOJIOTHS MOJIYIIPOBOIHUKOB (KypHa)
4. dusuka TBEpOTO TeNa (KypHam)
5. IloBepxHOCTh (>KypHam)
6. XKypHai sKcriepuMeHTaIbHON B TEOPETUIECKON (PU3UKHU (FKYpHAI)

7.4 UnTepHeT-pecypcehl
. http://archive.neicon.ru — TOJTHOTEKCTOBBIE apXUBBI 3apYOECIKHBIX KYPHAIOB
. http://window.edu.ru/window - uH(pOpMaIIMOHHAS CUCTEMA
. http://techlibrary.ru/ - Texanueckas 6udbauorTeka

. http://www.en.edu.ru/catalogue/ - oGpa3oBaTeabHbIN OPTAI
. http://www.nanonewsnet.ru — MaTepuasbl 10 HAHOTEXHOJIOTUSIM

. http://www frbr.ru - Matepuanbl M0 HAaHOTEXHOJIOTHUSIM

. http://www.russianelectronics.ru — noprai «Bpems 371eKTpOHUKI

0 1 N B WN -

. http://www.platan.ru — KaTajnor 3J€KTPOHHBIX KOMIIOHEHTOB

7.5. MeTonnueckne yKa3aHus M0 NPOBEJCHUIO y4eOHBIX 3AHATHI U OPraHu3anuu
CaMOCTOSITEIbHOM PadoThl CTyICHTA.

MeTtoauyeckue peKOMeHAAlMU K YTEHHIO JIEKIUIA.

MeTtoauyeckie pekoMeHAaluN 001ero Xxapakrepa Mo MPOBEACHUIO YYEOHBIX 3aHATUN U
OpraHHu3aIi CAaMOCTOSATEIbHONU PabOTHI CTYJEHTOB JOCTaTOYHO XOPOIO pa3paboTaHbl MHOTUMU
OTEYECTBEHHBIMH M 3apyOeXHBIMH aBTOpPaMH, B TOM YHCIIE C YYETOM KOMIETEHTHOCTHOI'O
MOJX0/1a MPH OpraHU3alMKu 00pa30BaTENbHOTO MPOIECCa, OCHOBAHHOTO Ha JEATEIbHOCTHOM
MOJIENIM  TOATOTOBKM  BBIMMYCKHUKA BYy3a. XapaKTepHOH OCOOEHHOCTHIO peanu3anuu
NeSITeIbHOCTHON MapaurMbl 00pa3oBaHUs SIBIISETCSI YMEHBIIEHUE TPYIOEMKOCTH ayJUTOPHOM
paboTBl M COOTBETCTBYIONIECE IMOBBIIMIEHUS TPYAOEMKOCTH CaMOCTOSITEIHHOW paboThl. Paboumii
yueOHBIA TIUIaH  JUIS OakalaBpoB IO HAIpPaBJICHUIO TMOATOTOBKU «DJIEKTPOHUKA H
HaHodJekTpoHuka» B KBI'Y, mpenycmarpuBaer 060beM KOHTaKTHOU paboThl mpumepHO 47% oOT
o0mmel TPyAOEMKOCTH TUCIUIITHHAPHOW ToAroToBKU. [lo mucrunmune «HaHORmeKTpOHHKAY,
KOTOpas BKJIIOUEHA B YKa3aHHOM BbIIIIE yUEOHBIH MJIaH, BBIIEPKUBACTCS STOT MTOKa3aTelb. B Takux
YCIIOBHUSAX MMEET MECTO MOBBIICHHE POJIH, 3HAUUMOCTH U 00BEMOB CaMOCTOATENbHON PabOThI
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CTYJICHTOB, ITPU U3YYCHUH JAHHOW TUCUIUILIMHEL. B TO ke BpeMs ydeOHas (KOHTaKTHas) pabora,
HO-TIPEXKHEMY, JIOJDKHA, O€3yCIOBHO, BBIOIHATH CHCTEMOOOPa3yIOLIyI0 pOJib, obecreunBast
PEryIsIpHOCTh W IEJCBYIO HAIMpPABICHHOCTh OOPa30BATEIBHOW ICATENLHOCTH MO JTaHHOU
JTUCITUTLTAHE.

OcHoBHBIMU (hOopMamM¥l OpraHHU3AIMK YUEOHBIX (AYAUTOPHBIX) 3aHATUN 1O IUCIUTUIMHE
«HaHonneKTpoHHKa) SBISIOTCA JIEKIIUH U IPAKTUUYECKUE 3aHSTHS.

[Ipy moAroToBKe JEKIMOHHBIX 3aHATUHN MpEnojaBaTesib AOKEH ONPEAeTUTh LEIH U
3aJauM JIEKIUM, pa3padoTarh IJIaH MPOBEACHHS JIEKIIMU, OCYIIECTBUTH MOJ00pP JIMTEPATYPHI
(03HaKOMJIEHHE C TMEPUOJUYECKUMHU H3JaHUSAMH MO TeMe JIEKIHil), oT0op HeoOXOIUMOro M
JIOCTaTOYHOTO TI0 COJCPKaHUI0 y4eOHOTO MaTepuana. JIekTop ompesenseT METObl, IPUEMbl U
CpeICTBA TOJCPKAHUS WHTEpeca, BHUMAHUS, CTHUMYJIHPOBAHHS TBOPYECKOTO  MBIILICHUS
CTYJICHTOB.

Jlekiusi TOJDKHA BKJIFOYATh B KAQUECTBE 3TANOB (OPMYIHUPOBKY TEMbI JICKIIHHA, TIEPEYCHD
BOIPOCOB, HU3JIOKEHHWE BBOJHON YacTH, OCHOBHOM YacTH, KpaTKUE BBIBOJBI MO KAKIOMY
PacCMOTPEHHOMY BOIIPOCY U PEKOMEHJAIMU JINTEPATYPHBIX HCTOYHUKOB MO H3JIaraeMbIM
BonpocaMm. Ecnmu  ouepenHoe 3aHATHE SBISETCS MPOJOIDKEHHUEM  MpelbIaylled JeKIHH,
1e1eco000pa3HO KpaTKO cHOPMYyNIHPOBATh IOJYYEHHBIE paHEe Pe3ybTaThl, HEOOXOIUMbBIC IS
MOHMMAHUS ¥ YCBOCHUSI HM3y4aeMBbIX BOIIPOCOB. B 3aKITIOYUTEIIEHON YacTH JICKIIMH JKEIaTeIIbHO
0000muUTL HanOoJiee BaXKHBIC U CYNICCTBCHHBIC MOMEHTHI JICKIIUU, CJEJIATh BBIBOJBI, & TAKKE
c(hOopMyIIMPOBATh 3a7a9d JIJISl CAMOCTOSITEIIBHON PabOThI CTYACHTOB M yKa3aTh PEKOMECHIYEMYIO
nutepatypy. LlemecoobpasHo Takke BBIACIUTH BpEMs JUIsl OTBETa HA BOMPOCHI CTYIEHTaM W
BO3MOXKHYIO JJUCKYCCHUIO 0 M3JI0KEHHOMY MaTepHaly Ha JICKIIHH.

Copep:xanuie NEKIUHU M0 JaHHOM AUCHUIUIMHE JOJKHO COOTBETCTBOBATH AUJIAKTUYECKUM
OPUHIIMIIAM, KOTOpble 00eCrmeyrBarOT COOTBETCTBHE M3JIaraéMoro Marepuajia Hay4dHo-
METOJUYECKMM OCHOBaM IMeJarornyeckoil aesrenbHOCTH. (OCHOBHBIMU W3 HUX SBISIOTCS
[EJOCTHOCTh , HAYYHOCTh, JOCTYIHOCTh, CHCTEMAaTUYHOCTh U HATJISITHOCTD.

O} heKTUBHOCTH JEKIIMH MOKET OBITH MOBBIIICHA 32 CYET PAIMOHAIIBHOTO UCITOJIH30BAHU S
TEXHUYECKHUX CPeJCTB. KOMIUIEKTHI TEXHUYECKUX CPEACTB HEOOXOIAMMO TOTOBHUTH K KaXKIOU
JICKITUU 3a0JIarOBPEMEHHO, HE Teperpykas UMH ayJIuTOPHIO.

CymrecTByeT KiaccH(pUKAIUS JCKIUH 10 TUIIAM W METOJaM WX MPOBEJCHUS (BBOJIHAS,
YCTaHOBOYHAsA, MpOrpaMMHas, 0030pHas, WToroBas u 1p.). Ilpu H3NOKEHHH MPOTPaAMMHOIO
MaTepuaia MO JaHHON TUCIUIUIMHE Ha JEKIHUSIX PEKOMEHAYeTCs IIMPOKOE HCIOIb30BaHUE
cpeacTB UHPOpMAIMOHHO-KOMMYHUKaIMOHHBIX TexHonoruu (MKT) u  ayamo-BHIEOTEXHUKH.
[TonroroBka BUAEO — JNEKIMH COCTOUT B MEPEKOTUPOBAHUU, MEPEKOHCTPYUPOBAHUU y4eOHOM
uH(OPMAIIUH 110 TEME B BH3YaJIbHYIO (OPMY JIS MPEABSIBICHUS CTYICHTAM Yepe3 TEXHUICCKUE
CpelICTBA OOYyUEHUS WIIH CXEMBI, PUCYHKH, YEPTEKH.

MeTtoauyeckue peKOMeH/IallMU 110 MOAT0TOBKe K MPAKTHYECKUM 3aHATHAM

[IpakTuyeckne (ceMHUHApCKHUE) 3aHATUA — COCTaBHas 4YacTh Yy4eOHOro Iporecca,
rpynmnoBast (GopMa 3aHATHI NpPH AKTUBHOM YYacTHM CTYJIEHTOB. IIpakThueckue 3aHATHA
CHOCOOCTBYIOT YIJIyOJIEHHOMY H3y4YeHHMIO Haubojee CIIOKHBIX MpoOJieM HayKh U CIyXkat
OCHOBHOHM (hOpMOH TOJBEIEHUSI HTOTOB CaMOCTOSATENbHOW paboThl oOydaromuxcs. Llenbio
NPAKTUYECKUX 3aHATHH sBIsSeTcs yrayOJeHHe U 3aKkperuieHHe TEeOpeTUYECKUX 3HaHUM,
MOJIyYEHHBIX 00YyJaloIMMUCS Ha JIEKIUAX U B MPOIIECCE CAMOCTOSATENBHOIO U3YYEHUS y4eOHOT0o
MaTepualia, a, CliefloBaTeIbHO, ((OPMUPOBAHHE Y HUX OIPEIEICHHBIX YMEHHUI U HaBbIKOB.
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B Xxo/11€ NOAr0TOBKM K CEMUHAPCKOMY 3aHATHIO HEOOXOIMMO ITPOYUTATh KOHCIIEKT JIEKIINY,
M3yYUTh OCHOBHYIO JIMTEPATYPY, O3HAKOMUTHCS C JONOJHUTEIBHOW JUTEPATypOM, BBIITOJIHUTD
BBIJAHHBIC IPETIOAABATCICM HNPAKTHYCCKUC 3adaHUs. HpI/I 9TOM Y4YCCThb PCKOMCHIAIIMU
npenoaaBarelis U TpeboBaHUs porpaMMebl. JJopabaTeiBaTh CBOM KOHCTICKT JICKIIUH, JIeast B HEM
COOTBETCTBYIOLIUE 3AIIUCH U3 JINTEPATYpPHI.

JKenarenpbHO IIpy MOATOTOBKE K MIPAKTUYECKUM 3aHATHAM 10 JUCLUILUIMHE OJHOBPEMEHHO
MCII0JIb30BaTh HECKOJIBKO UCTOYHMKOB, PACKPBIBAIOIINX 3a/1aHHBIE BOIIPOCHI.

Ha mnpaktuueckux 3aHATHAX OOydaroluecs ydaTcsi TPaMOTHO H3JaraTtb IpoOJieMsl,
CcBOOO/IHO BBICKA3bIBaTh CBOM MBICIIU U CYXJI€HUS, pACCMAaTPUBAIOT CUTYAllUHU, CIIOCOOCTBYOIME
pa3BUTHIO TPOPECCHOHATBHOW KOMITeTeHTHOCTH. ClieayeT UMETh B BHJY, YTO MOJATOTOBKA K
NPAaKTUYECKOMY 3aHSATHIO 3aBHCUT OT (OpPMBI, MECTa MIPOBEIEHUS CEMUHAapa, KOHKPETHBIX
3a1aHUM U IIOPYYEHU.

MeToanyecKkue peKOMeH/IAUH 110 OPTAHU3ALMH CAMOCTOSITEIbHOM PadoThI

CamocrosarenbHas pabora oOyyarolUXcs - CHOCOO0 aKTHUBHOIO, IIEJICHAIIPABICHHOIO
nproOpeTEeHNs CTYJICHTOM HOBBIX JJISl HErO 3HAaHUN U yMEHHH 6€3 HeoCpeICTBEHHOr0 y4acTus B
3TOM Ipouecca npenojgasaresneil. [ToBblieHne posin caMoCTOSTENbHON paboThl 00yJaromuXxcs
IIPY IPOBEICHUH PA3IMYHBIX BUJOB YICOHBIX 3aHATUN MPEAIIOIIATraeT:

- ONTUMU3ALIMIO METOJI0B O0yUYEHUs], BHEAPEHUE B YU€OHBIN MPOIIECC HOBBIX TEXHOJIOTUI
oOydeHHs, TMOBBILAOIIUX  [POU3BOAUTENBHOCTh  TpyAa  IpernojaBaressi, aKTUBHOE
UCIIOJIb30BaHNE MH(DOPMAIMOHHBIX TEXHOJIOTHM, ITO3BOJISIONINX 00yJaromeMycsi B yI00HOE TSI
HEro BpeMsi OCBauBaTh y4eOHBIH MaTepHal;

- IIMPOKOE BHEJPEHUE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHHUS;

- COBEpIICHCTBOBAaHME METOJUKU IPOBEACHUS MPAKTHK U HAy4YHO-HCCIEI0BATEIbCKON
paboThl 00yyaromuxcs, MOCKOJbKY MMEHHO 3TH BHU/AbI y4yeOHOH paboThl B MEPBYI OYEpe]b
TOTOBST 00YYAIOIIUXCSI K CAMOCTOSATEIbHOMY BBIITOJHEHHIO TPO(ECCHOHABHBIX 3a/1a4;

- MOJIEpPHHU3ALUIO CUCTEMbI KypCOBOT'O U JUIIOMHOTO MPOEKTUPOBAHUS, KOTOPAsl TOJIKHA
MOBBILIATH POJIb CTYAEHTA B [10A00pe MaTepuaa, MOUCKe IMyTell perieHns 3a1ad.

CamocrosiTenbHast paboTa MNPUBOAUT CTYAEHTa K IIOJIyUEHHUIO HOBOIO 3HAHUA,
YIOPSA0YEHHIO U YTITyOJICHNUIO UMEIOIIMXCS 3HAHUN, POPMHUPOBAHUIO Y HETO TPO(HECCHOHATIBHBIX
HaBBIKOB M yMeHUH. CamMocTosTeNIbHAs pab0Ta BBIMOIHACT P (yHKIIHIMA:

- pPa3BHUBAIOILYIO;

- HH(OPMAIIMOHHO-00YYa0IIY10;

- OPUEHTHUPYIOUIYIO U CTUMYJIHPYIOLIYIO;

- BOCTIMTHIBAIOIIYO;

- HCCJIEeI0BATeNIbCKYIO.

B pamkax kypca BBIIOJIHSAIOTCS CJEAYIOIINE BUJIbI CAMOCTOSATEIbHON PadOTHI:

1. TIpopaboTka yueOHOTO MaTepuasia Mo KOHCTIEKTaM, Y4eOHOW U Hay9HOU JTUTepaType,
METOAMYECKMM pPEKOMEHAALUsAM (Ui MOJArOTOBKM K JaOOpaTOPHBIM 3aHATUSM, TECTaM,
KOJIJIOKBUYMaM U IIPOMEXYTOYHOM aTTECTalluN);

2. PerynspHoe caMOTeCTUpOBaHHE U CAMOIIPOBEPKA IO BOIIPOCAM Ha HK3aMeH (3a4er);

3. CamocrosTenbHas IOUCKOBO-UCCIeI0BaTeIbCKas paboTa Mo u3y4aeMoi JUCHUIUINHE
C HCIMOJNb30BaHUEM JHOOBIX BHJIOB HMCTOYHMKOB HH(popmanuu (B TOM UHCIE U HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHIN).
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CryneHTaM peKOMEHAYETCS C CaMOro Hayala OCBOEHHS Kypca paboTarh ¢ y4yeOHBIM
MaTepHajoM M BOIPOCAMH K MPOMEKYTOUYHON aTTeCTaluu B (popMe MOATOTOBKH K OUEPEAHOMY
71a00paTOPHOMY 3aHATUIO U KOJUIOKBUYMY. IIpy 3TOM akTyanusupyroTcs UMEIOIIMECs 3HaHus, a
TaKXke co3maercss 0aza A YCBOGHHS HOBOTO Marepuaia, BO3HHKAIOT BOINPOCH, OTBETHI HA
KOTOpBIE CTYJEHT MOJIy4aeT Ha 3aHATUSX.

[Ipn ocBoeHMHM Kypca CTYIEHT MOXET I0JIb30BaThcsl OMONIMOTEKOM By3a, KOTOpas B
MOJIHOM Mepe obecrneueHa COOTBETCTBYIONICH JuTepaTypod. 3HAUMTENbHYIO IOMOIIb B
MOATOTOBKE K OYEPEIHOMY 3aHATHIO MOXKET OKa3aThb KPAaTKUWA KOHCIEKT JeKIHil. OH ke MOXeT
MCIIOJIb30BAThCS U JJISL 3aKperieHUus HoBoro Martepuaina. CaMmocrosiTenbHast paboTa CTYJCHTOB
IpeyCMOTPEHa YUeOHBIM IUIAHOM M BBITIOJHSETCS B 00s13aTeNIbHOM nopsake. [1o HeoOxoaumocTu
CTYACHT MOXET 00paIiaThcs 3a KOHCYIbTALUEH K MPENOAaBaTeNo.

Jlnisi yCrenmrHoi OpraHu3aldid CaMOCTOSITEIbHON paOOThl BCE aKTHBHEE MPHUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTeNIbHBIE PEeCypchl B ceTH HMHTEpHET: CHCTEMBbl TECTHPOBAHHS 110
pa3IMYHBIM O00JIacTSIM, BHUPTyaJbHbIE JIEKLWH, JAa0OpaTOpPHH, MPH STOM IOJH30BATEIIO
JIOCTaTOYHO MMETh KOMIIbIOTEp W MOJKIoueHue K VHTepHeTy njsi Toro, 4ToObl CBSI3aThCA C
MIpEenoiaBaTelieM, pellaTh BEIYMCIUTEIbHBIE 331a41 U M0Jy4YaTh 3HaHus. Vcrnonb3oBaHue cerei
YCUJIMBAET POJIb CaMOCTOSITEIbHONW pabOTHI CTYyACHTAa M IO3BOJSET KapJUHAIBHBIM 00pa3oM
U3MEHUTh METOAMKY mpernoaaBaHus. CTyIeHT MOXKET IOoJy4yaTh BCE 3aJaHMsl U METOAMYECKUE
YKa3aHUs Yepe3 CEpBEp, UTO JAaeT €My BO3MOYKHOCTb IPUBECTH B COOTBETCTBUE JINYHBIE
BO3MOXXHOCTH C HEOOXOAMMBIMHU Ui BBINOJIHEHUS paboT Tpyno3arparamu. CTyAeHT uMeeT
BO3MO>XHOCTb BBIIIOJIHATH Pa0OTYy l0Ma WK B ayITUTOPUHU.

Bonbiioe BociutarenbHOe U 00pa30BaTeIbHOE 3HAUEHHUE B CAMOCTOSTEILHOM y4eOHOM
TpyZIe CTyJeHTa UMEET CAMOKOHTPOJb. CaMOKOHTPOJIb BO30YX/IaeT U MOJACPKUBACT BHUMAHUE
U MHTEPEC, MOBBIIIAET aKTUBHOCTh MAMSITH U MBILUICHUS, IT03BOJIAET CTYJEHTY CBOEBPEMEHHO
OOHApyXUThb M YCTPAHUTh JOINYILIEHHbIE OIMMOKHA M HEIOCTATKU, OOBEKTUBHO OIPENEIUTh
YPOBEHb CBOMX 3HAHUH, IPAKTUYECKUX YMEHHM.
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8. MaTepunajibHO-TEXHUYECKOE o0ecnevyeHre JUCHUIIMHBI

3a UHCTUTYTOM U Kadeapon 3aKperieHbl CIeHaIbHO 000pYAOBaHHBIC ayTUTOPUU IS
YTEHUS JIEKLUI U IPOBEACHUS TPAKTUUYECKHUX 3aHATUHN C UCIIOJIb30BAaHUEM CPEJICTB COBPEMEHHBIX
UHPOPMALMOHHBIX TexHonoruit (aym. Ne 146, Ne418, Ne417). Crynmentam oOecrmeumBaercs
JOCTYN K pecypcam rinodanbHo# cetn MHTepHEeT. B KOMmbroTepHBIX Kitaccax (Ne319, Ne320),
3aKpeIyIeHHbIX 3a (akynbTeToM U Kadeapoii, a Takxke Oosiee ueM B 10 KOMIBIOTEPHBIX Kaccax
By3a U 4MTalnbHBIX 3anma Oubnnoreku KBI'Y, cTyneHTBI MOTYT CaMOCTOSITENIBHO B MOPSJIKE
MOJTOTOBKU K 0alTbHO-PEUTUHTOBBIM KOHTPOJIbHBIM MEPOIPUSATUSAM U3YUUTh COOTBETCTBYIOIINE
pazziensl JUCUUILINH, OCYIIECTBUTh CAMONIOATOTOBKY M IPOWTH KOMITBIOTEPHOE TECTUPOBAHUE.

CryneHTsl, M3ydYarollMe [aHHYIO [UCLUUIUIMHY, MOJ PYKOBOJICTBOM IIPENOAABATENSA
MOCEIIAI0T HAyYHO-UCCIIeA0BaTeNbCKUE JabopaTopun Kadeapsl, HHCTUTYTA U By3a (J1abopaTopus
AJIEKTPOHHOM CIIEKTPOCKOINH, J1a00opaTopusi CKaHUPYIOIIEH 30HJO0BOW MMKPOCKOIMH, LIEHTP
KoJulekThBHOro nosb3oBanusg KBI'Y u gap.). IlpoBonsTcs BCcTpeun CTYAEHTOB C HayYHBIMU
COTPYAHMKAMH U  HMHXKEHEPHO-TEXHUYECKHUM  MEPCOHAIOM YKa3aHHBIX  HAay4HO-
UCCIIeI0BaTeNbCKUX Jaboparopuid. CTyIeHTHI UIsl TPUOOIIEHUS K UCCIIeI0BATEIhCKOM paboTe B
o0jacT HAHOHAyKM M HAHOTEXHOJOTHMM MOTYT 0OpamiarbCsi B Hay4HO-HCCIIEOBATEILCKYIO
naboparopuro kadenpst (Ne212).

[IpakTudeckne 3aHATUS TMPOBONATCS B y4yeOHO-HAYYHBIX JAa0OpaTOpUsSX  OCHAIICHHBIX
MepCOHALHBIMH KOMITbIOTepamu (11a0. Ne 212, No422). [Ipu BHITTOTHEHUH 33JaHAH PAKTUKYMa CTYISHTHI
IMPOBOJAAT MOJACJbHBIC 3KCIICPUMCHTBI H O6p860TKy OKCIICPUMCHTAIBHBIX JaHHBIX C HNPHUMCHCHHUEM
nporpamMmHbix cpen Microsoft Excel, MathCad u makera npukiagHbeix nporpamm Microsoft Office,
apxuBaropa WinRAR, nporpammsl asst padotsl ¢ pdf-gokymentamu Adobe Reader.

JUis CTYAEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSl CO3[1aHbl CII€LIMAIbHbIE
YCIIOBHS IS TOJTy4eHHs 00pa30BaHus. B ensX JOCTYMHOCTH OTY4YEHUs BBICIIET0 00pa3oBaHuUs
1o oOpa3oBaTelbHBIM IIpOrpaMMaM MHBAJUAAMH U JUIIAMH C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsl YHUBEPCUTETOM oOecrieunBaeTcs: 1) anpTepHAaTHBHAsA BepcHsl 0(UIMANIBHOIO caiiTa B
cetu «MHTepHeT» i cna®oOBHIAIIMX; 2) TPUCYTCTBHE AaCCHUCTEHTa, OKa3bIBAIOIIErO
oOyyaromiemycss HEOOXOJUMYI0 IOMOINb; 3) Ui MHBAJIMJIOB M JIML C OTPaHUYEHHBIMU
BO3MOXHOCTSIMM 3JI0POBbsSl IO CIyXy - AYOJUpOBaHHE BCIYX CIPaBOYHOM HH(MOpMAIMHU O
pacriucaHuM y4eOHBIX 3aHATUH; oOOecleuyeHHue HaJIeKalIUMU 3BYKOBBIMHM CPEICTBAMHU
BOCHpou3BeeHUsT MH(popManuuu. [[nsi MHBaNMIOB W JIUI C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3/10pOBbsl, UMEIOLIMX HapYIIEHHUs] OMOPHO-/IBUraTEeIbHOTO amrmapaTa, CO3[JaHbl MaTepUalIbHO-
TEXHUUYECKHE YCIOBUS 0O0OecneuyMBarollie BO3MOXHOCTh OECHpEeNnsSTCTBEHHOrO JIOCTyIa
oOydaromuxcsi B yueOHbIe MMOMEIIEHUs], OOBEKThl NMUTAHUSA, TYaJe€THbIE U JPYrHe MOMEIEHUs
YHHUBEpPCHUTETa, a TakKe MNpeObIBaHMS B YKa3aHHBIX MOMEIIEHHUIX (HaJIW4YMe PACHIMPEHHBIX
JIBEPHBIX MIPOEMOB, TOPYYHEH U APYTUX MPUCTIOCOOICHUI).
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JIner u3mMeHeHnuii (1onoTHeHnii) B padoyeii nporpaMmMe JMCHUIIIHHBI

«HaH03/1eKTpOHHKA»

10 HANpaBJeHUI0 NOATOTOBKH 11.03.04 DiieKTPOHUKA M HAHOIJIEKTPOHHMKA

Ha 202__ —202___ y4yeOHBIH rojg

Ne i/m JuiemeHT (myHkT) PIT/] Ilepeyenn IIpumeyanue
BHOCHMBIX
U3MEHEeHU
OO6cyxeHa U peKOMEH/IOBaHA HA 3aCeTaHuM Kadeapbl
(bU3NYECKUX OCHOB MUKPO- ¥ HAHOZJIEKTPOHUKH,
npotokon Ne OT « » I.
3aBenyommii kageapoi /Temes P.II.  /
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