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1. Iesp u 3axa4u AUCHUIIHHBI (MOIYJIA)

[IpenmeToM AHUCHUIUIUHBI  SBISIOTCS  (PU3MUECKHE TPUHIMIIBI  pabOTHl, OCHOBBI
TEXHOJIOTUM TPOM3BOJCTBA, a TAaK K€ NMPUHIMIIBI KOHCTPYHPOBAHHUS 3JEMEHTOB M NPUOOPOB
HAHODJICKTPOHUKHU; TEOPETUYECKUE M TEXHOJIOTUYECKUE TMpeAesbl yMEHbBIIEHUS pa3MepoB
3JIEMEHTOB M MTPUOOPOB HAHOAIEKTPOHHUKH.

[lenb AUCUMIIMHBI COCTOMT B M3YyYEHUU CTYACHTAaMU CBEACHUH M NPHOOpETEHUU
NPAaKTUYECKUX HABBIKOB, HEOOXOAMMBIX s  pa3pabOTKH  d2JIEMEHTOB W TIpUOOpOB
HAHOAJICKTPOHUKH, & TaK K€ B M3YYEHUU CBEJICHUH U (POPMHPOBAHMHM HABBIKOB, HEOOXOIMMBIX
IUIE  WCCIIEIOBAHUSl TPUHIMIIOB paboThl W (YHKIMOHAJIHHBIX BO3MOXKHOCTEH JIIEMEHTOB
HAHORJIEKTPOHHUKH C UCIIOJIb30BAHUEM COBPEMEHHBIX allapaTHO-IIPOrPaMMHBIX KOMILJIEKCOB.

3anaun: GopMUPOBAHUE 3HAHUN O COBPEMEHHOM COCTOSIHUM HAaHOAJIEKTPOHUKHU B Poccun

U 3a pyOexoM; GopMHpOBaHHE 3HAHUM O (U3NYECKUX CBOMCTBAX HAHOCTPYKTYp, a TaK XKe

AJIEMEHTOB U MPUOOPOB HA UX OCHOBE; (OPMUPOBAHKE 3HAHUI O TEXHOJIOIMU UX MPOU3BOACTBA

U METOAAX HCCIEeNOBaHMA MX CBOWCTB M NapaMeTpoB; (OPMHPOBAHME 3HAHMM O MPHUHIUMIAX

paloThI AJIEMEHTOB U MPUOOPOB HAHOIJIEKTPOHUKH; (POPMHUPOBAHUE HABBIKOB KOMIIBIOTEPHOI'O

MOJICIUPOBAaHUS (PU3MUECKMX CBOWCTB M MPUHLUIIOB PA0OTHl yCTPOHCTB HAHOIIEKTPOHHUKHU.

W3yueHne NUCIMIIIMHBI HAIPABJICHO Ha MOATOTOBKY CIELUAINCTOB, CIIOCOOHBIX pelaTh
3aJa4y, BO3HMKAIOUIME B IIPOLIECCE MPOU3BOJCTBA U IKCIUTyaTalluU W3JEIUM 3JIEKTPOHUKH U
HAHORJIEKTPOHUKH C Y4EeTOM O00JacTH, THIOB M 33Ja4 NPO(PECcCHOHANbHON NeATeNTbHOCTH B
COOTBETCTBHHM € MPO(PECCHOHATBHBIMU CTaHJAPTaMHU:

- 40.058 «MHxeHep-TeXHOJIOr MO MNPOU3BOACTBY H3IAECIUN MHKPOIJIEKTPOHUKH», KOTOPBIH
yTBEpXkAeH mnpukazoM Muntpyaa Poccunm ot 03.07.2019 Ne480H um 3apeructpupoBaH
MumnroctoMm Poccun 29.07.2019 Ne55439;

- 40.104 «CrnennanucT no U3MEPEHHUIO MMapaMeTpoB U MOAU(UKAIIMN CBOWCTB HAHOMATEPHAJIOB
U HaHOCTPYKTYp», KOTOPbIN yTBEpKAeH npukazoM Muntpyna Poccun ot 07.09.2015 Ne593n
(B penakuuu, BBeaeHHoit B geiictBue ¢ 20.01.2019 r. mpuxazom Muntpyna Poccun ot
14.12.2018 Ne807H) u 3apeructpupoBad MunroctoM Poccun 23.09.2015 r. Ne38983.

2. Mecrto qnucuuminnbl (MoayJsi) B ctpykrype OITIOII BO

Juctummuaa 51.0.06.09 otHOCHTCS K 6a30BOiA YacTH y4eOHOTO TUTaHA 110 HATIPABIICHUIO
moarotoBku BO 11.03.04 DnexktpoHuka u HaHOAIEKTpoHHWKA mpoduias: CoBpeMeHHbBIS
MH(POPMALMOHHBIE TEXHOJIOTHH B AJIEKTPOHHON TEXHHKE.

HuctunmmHaa  OasupyeTcs Ha  clOeayrommx auciuumHax: "®dusumka (obmas)",
“Marepuaiibl 3J€KTPOHHOW TeXHUKH , “TeopeTHuecKkue OCHOBBI 3JEKTPOTEXHUKH , “DPu3nka
HaHOCTPYKTYp”, “KOMIIBIOTEpHOE MOIEIMPOBAHUE TEXHOJIOTUYECKUX MTPOLIECCOB AJIEKTPOHUKHU U
HAHOXJIEKTPOHUKH ~, “DHU3NdYeCKre OCHOBBI 3JIEKTPOHUKHA U HAHOAJIEKTPOHUKH .

3HaHUA, TOJy4YEHHBIE TOCJE OCBOCHUS AUCIMIUIMHBI, HEOOXOAMMBI NPHU BBITOJIHEHUU
0akajgaBPCKON BBIMYCKHOW KBAIM(PUKAIMOHHON pPabOThl W HW3yYeHHH IUCIUIUTHH: «OCHOBBI
TEXHOJIOTHH 3JIEKTPOHHOM KOMIIOHEHTHOH 0a3bl», «OCHOBBI KOHCTPYHPOBAHHUS M TEXHOJOTUU
IIPOU3BOICTBA AIEKTPOHHBIX CPEACTBY», «BBenenue B koncTpyupoBanue 3nemeHToB CBUCY.

[Ipu ocBoeHMM IUCHMILTUHBI OOYYAIOIMIMHCS CMOXET YaCTHYHO MPOJEMOHCTPHUPOBATH
cnenyromuye 00600meHHbIe TpyoBbie GyHKIMHA (OTD):

- pa3paboTka EIUHUYHBIX TEXHOJOTHYECKHX TMPOIECCOB M PEeKOMEHAAIHUN 110
YCTPAaHEHHIO U TPEAYNPEeKICHUI0 OpakoB B TMPOHM3BOACTBE H3ACITUN MUKPOIIEKTPOHUKH



(mpodeccronaneupiii  cranpapt 40.058 «MHXKeHep-TEXHOIOr MO TMPOU3BOJICTBY HU3JCIUI
MHUKPORJIEKTPOHHUKIY», KO B, ypoBeHb kBanmudukanuu 6);

- pa3pa0OTKa THUIOBBIX TEXHOJIOTUYECKHUX TPOLIECCOB M IJIAHUPOBOK PAOOYMX MECT H
MIPOM3BOJCTBEHHBIX  YYacTKOB Ha  TPOU3BOJCTBE U3JIENIMA  MMKPORJIEKTPOHUKH
(mpodeccronanbubiii  cranaapt 40.058 «MHXEHEpP-TEeXHOJIOr IO MPOU3BOJCTBY H3IEIHIMA
MUKPO3JIEKTPOHUKN», ko1l C, ypoBeHb KBaNUPUKAIIH 6);

- COBEpIICHCTBOBAHUE TPOILIECCOB M3MEPEHUH MapamMeTpoB M MOAM(DUKALUN CBOKHCTB
HAaHOMATEpHAJIOB U HAHOCTPYKTyp (mpodeccuonanbubiii ctanmapt 40.104 «Cnenuamuct 1o
M3MEpPEHHI0 NTapaMeTpoB U MOAU(UKAIMKU CBONCTB HAaHOMAaTEpHUaJIOB M HaHOCTPYKTYp», Koz C,
ypoBeHb KBasnpukanuu 6).

3. TpeGoBaHusi K pe3yJIbTaTaM OCBOCHHS THCHUILINHBI (MOAYJIs1)
[Iponece n3yueHus AUCUUILIMHBI HAIIPaBIeH Ha (DOPMUPOBAHUE JIEMEHTOB CIIEIYIOLINX
komreteHuit B coorBerctBur ¢ ®I'OC BO 1o nanHOMy HampaBJIEHUIO TOJATOTOBKHU:
Tab6mumna 1

Kareropus

Koa 1 HaumeHoBaHme HNuaukaropsl (Moka3areyin)
KOMIeTeHIIuU/

KOMIICTCHIUHN JOCTHKEHHS KOMIIeTeHIINMH
THII 3aa4

OIIK-1.1

3HaeT byHIaMEHTAIbHBIC
3aKOHBI TIPUPOJIBI 1 OCHOBHBIC
buzngeckue
UMaTEeMaTHYECKUE 3aKOHBI
OIIK-1.2.

OIIK-1. CrnocobeH wuCHONB30BaTh | YMeeT MPUMEHSTH
TOJIOKEHHUS, 3aKOHBI W METOHBI | (U3UYECKUe 3aKOHBI u
€CTECTBEHHBIX HAyK M MaTeMaTHUKH | MaTeMAaTUYECKUE METOAbl s
JUIS PeLIeHUs 3a/ad WHXEHEPHOU | pereHus 3a1a4y
JeSITeNEHOCTU TEOPETUYECKOTO u
MPHUKIIATHOTO XapaKkTepa
OIIK-1.3.

Bnaneer HaBBIKAaMU

Hay4Hnoe mblluieHue

UCIIOJIb30BaHUS 3HaHU
¢u3uKM W MaTeMaTHKU MpU
pELICHUH MPAKTUYECKUX 3a/1a4




ITIK-1.Cnocoben

MOJCIINPOBAHUA

CTPOUTH

’E npocreiimme  QU3MUECKHE W
= g = MaTeMaTHYECKUE MOJICIIN IIK-1.1.YMmeer CTPOUTH
3 = .
2 % < NpUOOPOB, CXEM, YCTPOHCTB H buznaeckue u
§ = 2 YCTaHOBOK AIEKTPOHUKHU u MaTeMaTUYeCKHe MOJIeIn
~ 3 .
% é = HAaHOXJICKTPOHUKH  PA3JTUYIHOTO Mojiesiel, y3710B, 6JI0KOB
= 2 g (YHKITMOHATBFHOTO HAa3HAYCHUS, a IIK-1.2.Bnaneer  HaBBIKAMHU
=
[¥a]
z 5 & TaKkKe HCIOJIb30BaTh KOMITBIOTEPHOTO
1>
§ % g CTaHJApTHHIE MIpOrpaMMHBIE MOJICIIUPOBAHUHT
= = CpeICcTBa HMX  KOMIIBIOTEPHOIO
ol

dopmupoBanue MPOPECCHOHATBHBIX KOMIETCHIIMA OCYIIECTBIISIETCS B COOTBETCTBHU C

npodeCCHOHATIBHBIMY CTaHAAPTAMU M OPHEHTHPOBAHA HA BBHIIOJIHEHUE 00OOIIEHHBIX TPYIOBBIX
¢ynxuuit (OT®) u tpyaosbix pynkuuit (TD):

Tabauua 2

IIpodeccnonanbuas
KOMIIeTeHIIUs

IIpodeccnonanbublii
CTaHIAPT

O0o001menHas
TPya0oBasi (PyHKIMsI

TpynoBasi pyHKIHSA

[TK-1. Cnocoben
CTPOUTH MPOCTEUIIINE
¢buznueckue u
MaTeMaTU4YeCKue
MOJIeTU TIPUOOpPOB,
CXEM, YCTPOUCTB U
YCTaHOBOK
ANEKTPOHUKHU U
HAHOYJIEKTPOHUKH
pa3IMYHOTO
(YHKIIMOHATIBHOTO
Ha3HAYCHMUsI, a TAKKE
UCTIOJIb30BaTh
CTaHJIapPTHBIE
MpOTrpaMMHEIE
CpeAcTBa X
KOMITBIOTEPHOTO
MOJICTUPOBAHHS

40.058 «1nxenep-
TEXHOJIOT 110
MIPOU3BOJICTBY
U3aeIni
MUKPOAJIEKTPOHUKIY

B. Pa3pabotka
€AMHUYHBIX
TEXHOJIOTMYECKHUX
IIPOLIECCOB U
PEKOMEHIAL Ui 110
YCTPaHEHUIO U
MIpeIyIPEXKAECHUIO
Opaka B
IIPOU3BOJICTBE

153 (05071
MHUKPO3JIEKTPOHUKH

B/01.6. Ananus
MpUYHMH Opaka npu
W3TOTOBJICHUU U3JICITUI
MUKPOAJICKTPOHUKH H
pas3paboTka
PEKOMEHIAIUH 110 MX
yCTPAaHEHUIO U
MPEIYIIPEKICHUIO

B/02.6. Pa3zpaboTka
€IMHUYIHBIX
TEXHOJIOTHYECKUX
MPOLECCOB
W3TOTOBICHUS M3CIIHNH
MHUKPOAJIEKTPOHUKHI

B/03.6. Pa3zpaboTka
TEXHUYECKHUX 3aJaHUH
Ha MPOCKTUPOBAHKUE U
H3rOTOBJICHUC
TEXHOJIOTHYECKON
OCHACTKH,
HECTaHJIapPTHOTO
o0opyIoBaHU,
CpEICTB
aBTOMATH3AIUH
MIPOLIECCOB
MIPOM3BOICTBA U3/ICTTUI
MHUKPO3JIEKTPOHUKHU




C. PazpaboTtka
THITOBBIX
TEXHOJIOTHUECKUX
MIPOIIECCOB H
TUIAHUPOBOK paboumx
MECT U
MIPOU3BOJICTBEHHBIX
y4JacTKOB Ha

C/01.6. Pa3paboTtka u
aJlanTalys TUIIOBBIX
TEXHOJIOTHYCCKUX
MPOLECCOB
M3TOTOBJICHUS U3ACIINH
MUKPOIJICKTPOHUKH

C/02.6. Pa3paboTka
TUTAHUPOBOK pabounx

MIPOU3BOJICTBE MECT ¥ y4acTKOB Ha
U3JIeIui MIPOU3BOJCTBE U3/IECTUI
MHKPOIJICKTPOHUKHU MUKPO3JIEKTPOHUKU
C/03.6. Pa3paboTka
TEXHUYECKUX 3aJaHH
Ha MOJICpPHU3AIINIO
o0opynoBaHus,
TEXHOJIOTHYECKON
OCHACTKH U CPEJICTB
aBTOMATHU3ALNU
IIPOLIECCOB
MPOU3BOJCTBA U3IEITUI
MUKPOAJIEKTPOHUKHI
40.104 «Cneunamucr | C. C/01.6. Monepuu3zanus
110 U3MEPEHUIO CoBepIICHCTBOBAHUE | CYIIECTBYIOUIUX U
napaMeTpoB U MPOIIECCOB BHEJIPEHUE HOBBIX
Mo (UKATAH U3MEPEHHI METOJIOB U
CBOICTB MapaMeTpoB U o0opynoBaHus AJst
HaHOMATEPHAJIOB U MoaubUKaIIu U3MEPECHUI
HAHOCTPYKTYpP» CBOIICTB apaMeTpoB
HaHOMaTEPHAJIOB U HaHOMAaTEPHUAJIOB U
HAHOCTPYKTYD HAHOCTPYKTYD.

C/02.6. MonepHuzanus
CYILIECTBYIOIIUX H
BHEJIPEHHE HOBBIX
MIPOLIECCOB U
000pyIOBaHUS /ISt
MoauduKanu CBOHCTB
HAHOMAaTepPHAJIOB U

HAHOCTPYKTYD

4. ConepxxaHue M CTPYKTYpa JUCUMILTHHBI (MOXYJIS)
4.1. Conep:xaHue pa3ies0B JMCUUILIUHBI (MOTYJIs1)

B Tabnune 3 npuBoAMTCS ONUCAHUE COAECPM AHUS TUCIUIUIMHBL, CTPYKTYPUPOBAHHOE I10
paszenaM, C yKazaHHEM IO KaXIAOMYy paslieny (OpMBI TEKYIIEro KOHTPOJIS: BBIOJHEHUE
3amannii Ha mpaktudeckux 3aHATHAX (I13), xommoxBuym (K), pybexnsiii kontposb (PK),
tectupoBanue (T).

Tabmmia 3




HaunmMmenoBanue

®opma

No | Pasieda Coaepixanue pasaesa TeKyl1ero
(¢hopmupyemble
KOMIIETEHI[MH) KOHTpOIH

BBoanas 4acTk. CoBpemeHnHoe cocrosnue | (K), (PK),
MHKPODJICKTPOHUKH U cyomukponnoii snekrponuku B | (T), (I13)
OCHOBHEIE Poccun u 3a pyOexom. Ilpenmoceuiku mepexoma oOT
TeHAeHUMH M | MUKPO- K  HaHoonekrponuke.  Kmaccuyeckas — wu

| | mpuHIHITLL HEKJIaCCUYECKas HAHODJICKTPOHMKA. OcHoBHBIE
COBpPEMEHHOI TEHACHLINUN pa3BUTHSA 3JIEMEHTHOM 6a3b1
YJICKTPOHUKMH. HaHOAJIEKTPOHUKH B Poccum u 3a py6exxom. IlpunHimmnel
(ONOK-1, IK-1) | qocrpoenns manotpansuctopos. ITpoGneMbl, CBSI3aHHEIC

C IPOEKTUPOBAHWEM U MOJEIMPOBAHUEM D3JIEMEHTOB U
prOOPOB HA OCHOBE HAHOCTPYKTYP.
TexHnonoruu popMUpoBaHUsI HAHOCTPYKTYP. (K), (PK),
JlBa noaxona K (opmuposanuto HanocTpykryp. Kpemuwuii | (T), (I13)
KaK OCHOBHOW MaTepuall KJIJaCCHYECKOM HAHORJIEKTPOHUKHU.
MornekynsipHO-TTydeBasi snuTakcus. ['a3ohasHas snmuTakcus
DU3HYeCKIe W3 METAUIOPraHUYeCKUX coenuHeHuil. PopmupoBaHue
OCHOBBI CTPYKTYp Ha OCHOBE KOJUIOMJHBIX PAacTBOPOB. 30JIb-T€llb
TeXHOJIOrMH TEXHOJIOTHA. ATOMHO-CIOEBOE OcCaKaeHue. TexHonoruu
NPOU3BOACTBA (OpMHUpPOBAHUS TETEPOIJIEHOK M CBEPXTOHKUX IICHOK

2 | HAHOCTPYKTYP | Pa3IM4HBIX MarepuanoB. POpMHUPOBaHHE OJHOMEPHBIX U
" 3JIEMEHTOB | HYJIbMEPHBIX IOJIYINPOBOAHUKOBBIX M METAUINYECKUX
HAHO3JIEKTPOHH | kBaHTOBBIX HAHOCTPYKTyp. HanomeuaTtHas murorpadus.

BIX YCTPOHCTB. | KograkTHas M OECKOHTAKTHAS HAHOMEYATh METOAaMHU
(OIIK-1, IIK-1) 30H/I0BOM HAaHOTEXHOJIOIMU. MEeTO/| JJOKaIbHOTO aHOAHOTO
OKHCJIeHUsI. MeToJ1 co3laHnsl HAHOCTPYKTYpP CHHU3Y-BBEpX.
Xumuueckasi caMocOOopKa HaHOCTPYKTYp. Jpyrue merozabl
CO3[JaHMsl HAHOCTPYKTYp Ha OCHOBE CAaMOOPraHHW3aLlUH.
TexHnonoruum co3nanust GOTOHHBIX KPUCTAILIOB.
dusuyecKue 7 TeXHOJIOTHYeCKHue npeneast | (K), (PK),
YMeHbIIIeHUs pa3mepoB aemenToB | (T), (I13)
IIpenennt MHKPOYJIEKTPOHUKH. Du3nueckue OrpaHUdYeHUs B
NpUMEHEeHUs! TEXHOJIOTMH MPOU3BOJCTBA JJIEKTPOHHBIX KOMIIOHEHTOB.
MeTO10B u | Tounocts JUTOTPaPUIECKOTO nporecca U

3 | TexHoJIOT Ml BOCIIPOU3BOUMOCTD MapaMeTpoB. OrpanunueHnus,
KJIACCHYeCKOil HaKJIaJbIBa€Mble MEXaHH3MOM pabOThl KOMIIOHEHTOB.
3JIEKTPOHUKH OrpanunueHus AEKTPOPUZNIECKUX IapaMeTpoB.

(OIIK-1, IIK-1) | OrpanuueHus MEKAIJIEMEHTHBIX CBSI3EH.
Tennodusnueckne orpanuveHus. MacmTabupoBaHue B
MHUKpPO- ¥ HAHOJIEKTPOHHUKE.

4 | duznyeckKkue HanocTpykTypbl. duznyeckne cpoiictBa | (K), (PK),
CBOlicTBa HaHOCTPYKTYp. [lonynpoBonnukosbie rereponepexonsl, | (T), (I13)
HAHOCTPYKTYP | reTepoCTpyKTyphl. I10IynpoBOIHUKOBBIE CBEPXPEILETKH.

U jleMeHTOB Ha | [IpuHnun KYJIOHOBCKOM OJIOKaIBI. D ekt
HX OCHOBeE OJIHODJIEKTPOHHOIO  TYHHEJIUPOBaHUA.  YIJIEPOIHBIE
(OIIK-1, IIK-1) | HaHOMAaTepHUabl. QyJIIIepeHsl. VYrneponusie

HaHOTPYOKu. ['padeH. Anma3 u Jpyrue auioTpOIHbIE

9




Moaudukanuu yriepoga. MarHuTHbIE HaHOMATEPHUAIIBI.
[TonynpoBoaHMKOBBIE IJICHKH c MarHUTHbIMH
cBoiicTBamMu. CHUH-371€KTPOHHBIE CIIOUCTBIE CTPYKTYPBI.
[IpuHtun cnuHOBOM (QMIBTpAlMM TOTOKA DJIEKTPOHOB.
[lonumepuble  mpoBoAsIIME W MOJYNPOBOASIIME
Marepuanbl. CBolcTBa (DOTOHHBIX KpHCTALIOB. IlneHkn
Jlenrmropa-bioKeTT.

JJIeMeHThbI U
npuodopsI

5 | HAaHODJIEKTPOHH
KH

(OIIK-1, IIK-1)

HanoTpaH3uCTOpPHBIE  CTPYKTYPbl  KJIACCHYECKON
HAHOJJIEKTPOHUKH. buronspHble HaHOTPAH3UCTOPHI C
IUIaBHBIM TeTeponepexoqoM. TpaH3uCTOpbl Ha OCHOBE
CTPYKTYpPbl «KPEMHHI Ha H30JATOpE». TpaH3HCTOpPBI HA
OCHOBE CTPYKTYpPBbI «KPEMHUN-TEepPMaHUID.
I'eTepocTpyKTypHBIE  HAHOTPAH3UCTOPHI C  BBICOKOM
NOJIBM)KHOCTBIO HOcHTeNel. TpaH3uCcTOpbl HA KBAHTOBBIX
TOUKAX.

YcrpoiicTBa U CTPYKTYPbI HEKJIACCUYeCKO
HAHOJJIEKTPOHUKH. Pe30HaHCHO-TYHHEIbHBIE JIHOJBI.
TpaH3ucCTOppl C  pPE30HAHCHBIM  TYHHEJIMPOBAHUEM.
HaHoTpaH3uCTOpBI Ha OCHOBE YIJIEPOJIHBIX HAHOTPYOOK.
I'pacdenoBsie HaHOTPAH3UCTOPHI. CnuHOBBIE
HaHOTPaH3UCTOPBI. [TpuHnub MOCTPOEHUS u
KOHCTPYKIMM CIIMHOBBIX TPAaH3UCTOPOB. MHTErpaibHbIe
JIOTMYECKHUE DJIEMEHTBHl M JIEMEHTBHl IaMSITH Ha OCHOBE
CIIMHOBBIX TPAaH3UCTOPOB HaHOTpaH3uCTOp Ha OCHOBE
HAHO3JIEKTPOMEXaHUUYECKUX  cucreM.  KoHCTpykiuun
OJIHOJIEKTPOHHOI'O  TPAaH3UCTOpa. MHOTOOCTPOBKOBBIE
OJITHO3JIEKTPOHHBIE CTPYKTYPBI. Hurerpasibubie
JIOTUYECKHUE HJIEMEHTBI U 3JEMEHThI MaMsITH Ha OCHOBE
OJIHOAJICKTPOHHBIX CTPYKTYp. KBaHTOBbIE KOMIBIOTEPHI.
Tpanszuctopsl Ha ocHOBe 3¢ dektoB [llTapka u AapoHoBa-
boma.  KBanroBbie  mHTepdepoMeTprl.  DIEMEHT
JIxozepcona. MuTerpaibHble JOTHYECKHE DJIEMEHTHI U
9JIEMEHTHI NaMsTH Ha OCHOBE mepexonoB J[xozedcona.
MonekynspHbie TPaH3UCTOPBI. WNurerpaibubie
JIOTMYECKHUE DJIEMEHTBHI M JIEMEHThl IaMSITH Ha OCHOBE
MOJIEKYJIIPHBIX ~ HAaHOTpaH3ucTopoB.  OpraHuyeckue
CBETOJIMOJIBI. Opranuueckue HaHOTPaH3UCTOPBI.
VYcerpoiictBa Ha  ocHOBE  (DOTOHHBIX  KPHCTaJIOB.
Bonokonnsie masepsl. OmHOMOTOHHBIM  TPaH3UCTOP.
MeMpucTOopbl M 3JIEMEHTBI MAMSITH Ha HMX OCHOBE.
OyukumoHanbHble  3nemeHThl CBMC  Ha  ocHoBe
HaHOpa3MEepHbIX CTPYKTyp. IIpoGiembl mocTpoeHus
HWHTETPAJIbHBIX YCTPOMCTB Ha OCHOBE HAHORJIEKTPOHHBIX
TPaH3UCTOPOB

(K), (PK),
(T), (113)

4.2. CTpyKTYypa QM CHUIIMHBI (MOLYJIs1)

OO61as TpyA0€MKOCTh TUCIUTUIMHBI COCTaBIISIeT 4 3aueTHbIe equHuIb (144 gaca)

Tabmnura 4

Bun pabotst Tpy10eMKOCTh, 4aCOB

4 cemecTtp

Bcero

O01as Tpya0eMKOCTh (B 4acax) 144

144

KonTakTHas pabdora (B yacax): 102

102
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Bun pabotst

TpynoeMKOCTb, 4aCOB

4 cemecTtp Bcero
Jexyuu (J1) 51 51
Ipaxmuueckue 3anamus (113) 51 51
CamocTosiTejibHasi padoTa (B 4acax): 38 38
CaMOCTOSITEIbHOE U3YUCHHE Pa3JIeoB 15 15
IoaroroBka m MpoXo:KaeHNe MPOMEKYTOYHOM aTTeCTALMHU 27 27
Bua npoMe:xkyTO4YHOM aTTecTalluu IK3aMeH
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4.3. JIeKIIMOHHBIE 3AHATHSA

Tabmuua 5
Ne
Tema
pasaena
1 MHUKpPO- ¥ HAaHOZJIEKTPOHUKA CETOJHs: COCTOSHHUE, MEPCIEKTUBbI U MPOOIEMbI
JTAJIbHEMIIIETO Pa3BUTHSL.
OT MUKpO- K HAaHOZJEKTPOHUKE. J[Ba HampaBiIeHUs Pa3BUTUSI CYOMHUKPOHHOM
1 JIEKTPOHMKH: KJIAaCCHYECKash M HEKJIAacCUYeCcKas HaHOAIEKTpoHMKa. KpemHuit
KaK OCHOBHOW MaTepHaj KIACCHYECKOW HAaHODJIEKTPOHUKH.
1 [IpyHIMIIBI M OTpaHUYEHMs], CBSI3aHHBIE C IIPOEKTUPOBAHUEM U MOCTPOCHHUEM
3JIEMEHTOB M TPUOOPOB HA OCHOBE HAHOCTPYKTYDP.
JlBa momxoma K (OpMHPOBAHMIO HAHOCTPYKTYp: KIACCHYECKHUE METOJIBI
2 (opMUpPOBAaHUST MHTErPATIbHBIX CTPYKTYp (METOA CBEpXy-BHHU3), (JOPMHUpPOBAHHE
HAHOCTPYKTYp METOJIaMH CaMOOpPIraHU3alMU U caMOCOOPKH(METO/1 CHU3Y-BBEPX)
2 SnMTakcHalbHbIE METO/1bl (POPMUPOBAHUSI HAHOCTPYKTYP.
2 ATOMHO-CJIOEBOE OCAKICHUE
’ dopMUpOBaHHE HAHOCTPYKTYP Ha OCHOBE KOJUIOWIHBIX PAacTBOPOB M 30JIb-TEllb
TEXHOJIOTHS
2 ®opMHpOBaHHE HAHOCTPYKTYP Ha OCHOBE HOHHOTO CUHTE32
) Meroasl M TEXHOJIOTMH (HOPMHUPOBAHUS CBEPXTOHKHX TI€TEPOCTPYKTYPHBIX
IUICHOK (JIBYMEpHBIX KBAHTOBBIX CTPYKTYP).
2 ®opMHpOBaHUE OJHOMEPHBIX U HYJIbMEPHBIX KBAHTOBBIX HAHOCTPYKTYP
2 dopMHpoBaHHE HAHOCTPYKTYP METOJaMU 30HI0BOI HAHOTEXHOJIOTUU
) @opMHUpOBaHME HAHOCTPYKTYp Ha OCHOBE IIPOLECCOB CAMOOPIaHU3ALUU U
CaMOCOOPKH.
Texnomornn co3gaHusi (OTOHHBIX KPUCTAJUIOB. becTeMIUIaHTHBIA CHHTE3
2 (OTOHHBIX KPHCTAJUIOB. TEXHOJIOTHSI CO3/1aHMs HMHBEPTHPOBAHHBIX (DOTOHHBIX
KpHUCTAJIJIOB
2 Jpyrue MeTopl ¥ TEXHOJIOTUU CO3[aHUS HAHOCTPYKTYD.
3 @DyHIaMEHTaIbHBIE OIPAHUYEHHUS CO3JaHUSI HAHOCTPYKTYPHBIX KOMIIOHEHTOB.
MacmrabrpoBaHue B MUKPO- M HAHOZJIEKTPOHUKE.
dusnueckue U TEXHOJIOTMUECKHE OTrpaHUYEHUS IIPOU3BOJICTBA
3 HAHODJIEKTPOHHBIX KOMIIOHEHTOB. TOYHOCTh TEXHOJOTMUECKHX IPOLECCOB M
BOCIIPOU3BOAMMOCTb TApaMETPOB MPUOOPOB HA HAHOMACHITA0AX.
dusznueckue U TEXHOJIOTMYECKUE OTrpaHUYEHUS IIPOU3BOJICTBA
3 HAHODJIEKTPOHHBIX KOMIIOHEHTOB. OTpaHUuYEHUs, HAaKJIaIbIBAEMbIE MEXaHU3MOM

paboThl KOMITIOHEHTOB.
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Hanoctpykrypsl ¢ rereponepexonamu. dusznueckue CBOKWCTBA U NMPUMEHEHUS.
I'eTepoCTpyKTYpBHI.

[TomynpoBoaHMKOBBIE CBEpXpeIeTKH. DPU3NUECKUE CBOMCTBA U NMPUMEHEHUS B
HAHOYJICKTPOHUKE

AmtoTponHble MoIU(GUKAMKA  yriepoJa B  HAHOIJICKTpoHUKe. ['padew,
anMasHble TUIeHKH. DynnepeHsl, yriepojaHsle HaHOTPYOku. [IpumeHenus B
HAHODJIEKTPOHUKE

MarautHple MaTepuanbl C  IHOJYNPOBOJHUKOBBIMM  cBoiicTBamu. Crnue-
3JIEKTPOHHBIE HAHOCTPYKTYPBI

OnemMeHTbl NOJUTPOHUKU. OpraHuyecKue IPOBOAHMKM W IOJYIPOBOJHUKH.
Pu3nyecKre CBOMCTBA U NPUMEHEHUS.

®duznyeckre cBOWCTBA U MPUMEHEHUS! (OTOHHBIX KPUCTAIIIOB

[Inenxu Jlenrmropa-bnompker. dusndyeckne CBOWCTBA U IPUMEHEHHS.

®duznyeckre CBOWCTBA U MPUMEHEHUS! OMOIOIMUECKUX HAHOCTPYKTYP

OneMeHTsl W NpUOOpPHl  KJIACCMYECKOW HAHORJICKTPOHHUKH. bumonspHble
HAaHOTPAH3UCTOPBl C IUIaBHBIM  TIeTepornepexooM. [eTepocTpyKTypHBIE
HAHOTPAH3UCTOPBI C BBICOKOW MTOABUKHOCTHE) HOCUTEIIEH.

DNeMeHThl U TPHUOOPHI KIACCHYECKOW HAHOXJEKTPOHUKU. TpaH3UCTOPHI Ha
OCHOBE CTPYKTYPbl «KKPEMHUIN HA U30JISITOPEY.

DOneMeHThl U NpPUOOPHI KIACCMUYECKONW HAHOANEKTPOHUKHU. TpaH3UCTOpHI Ha
OCHOBE CTPYKTYPbI KKPEMHHI-TE€PMAHUIY.

VYcTpoiicTBa M CTPYKTYphl HEKJIACCHYECKOM HAHOMIEKTPOHMKH. Pe3oHaHCHO-
TyHHEJIbHBIE JUOABI. TpPaH3UCTOPBI C PE30HAHCHBIM TYHHEIUPOBAHUEM.
TpaH3ucTopsl Ha TOpAYMX DJEKTPOHAX. TpaH3UCTOPBI €O CTaTHMYECKOHN
MHIYKIUEH

VYraepon Kak MepCrneKTUBHBIN MaTeprall HaHO3JIEKTPOHUKU. HaHOTpaH3uCTOpBI
Ha OCHOBE YIJIEpOJHbIX HAHOTPYOOK. I'padheHOBBIE HAHOTPAH3UCTOPBHI.

OJIEMEHTBI CIIMHTPOHHKH. HpI/IHI_II/IHLI MNOCTPOCHUA U KOHCTPYKIHU CIIMHOBBIX
HaHOTPAaH3UCTOPOB. I/IHTeraJ'II)HI)IG JJOTHYECKHUE SJIEMCHTHI U 3JICMCHTBI ITaMATU
Ha OCHOBC CIIMHOBLIX TPAH3UCTOPOB

VYerpoiictBa Ha ocHOBe dJ(deKTa OJHOIEKTPOHHOTO TYHHEIUPOBAHMS.
KoHCTpyKlIMM ~ OJHORJIEKTPOHHOTO  TpaH3UCTOpa.  MHOTOOCTPOBKOBBIE
OJHODJICKTPOHHBIE CTPYKTYpbl. VHTErpajbHbIe JIOTUUECKHUE HJIEMEHTHl |
9JIEMEHTHI MaMSATH Ha OCHOBE OJIHOJIEKTPOHHBIX CTPYKTYP.

Opl" AHUYCCKHUE CBECTOAMNOIBI. OpFaHI/I‘-IeCKI/Ie HAaHOTPAaH3UCTOPHI.

MoneTtpoHnuka (MonexymnsipHast AIIEKTPOHHUKA). MonekynsipHbie
HAHOTPAH3UCTOPHI. VIHTerpaibHbIe JTOTMYECKUE 3JIEMEHTHI U AJIEMEHTHI aMSITH
HAa OCHOBE MOJICKYJIIPHBIX HAHOTPAH3HCTOPOB.

OnemMeHTHl (OTOHUKU. YCTPOWCTBA Ha OCHOBE (DOTOHHBIX KPHUCTAIIIOB.
OHO(OTOHHBIN HAHOTPAH3UCTOP.

[IpoGnembr IIOCTPOCHUS UHTETpaIbHbIX YCTPOWCTB Ha OCHOBE
HAHOJJIEKTPOHHBIX TPAH3UCTOPOB
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4.4. IlpakTH4yecKue 3aHATUSA
Tabnuia 6

Ne
pasaeJia

Tema

4

DJIeMEHThI HU3KOpa3MepHbIX CTPYKTYp. KBaHTOBBIE sIMbI, HUTH, TOUKH.

DneMEeHThl HHU3KOpPa3MEpPHBIX CTPYKTYp. OJEKTPONEPEeHOC B HHU3KOPAa3MEPHBIX
CHUCTEMaX.

DneMeHTHI reTepoCTpYKTYp. KBaHTOBBIE KOTOIIIBI.

[Ipoueccrl caMoopranuzaiuuu npu GopMHUpPOBaHUH HU3KOPA3MEPHBIX CHCTEM.

E N I \S TSN I N

Onexrpoduznyeckue CBOMCTBa HU3KOpa3MepHbIX CTpyKTyp. Konmakranc u BAX
HU3KOPa3MEPHBIX CTPYKTYD.

4,5

TYHHCJ'ILHBIC SIBJICHUS. O,ZLHOBJIGKTPOHHOG TYHHCJIIMPOBAHUC.

4,5

TyHHenbHbIE ABIEHUA. P€30HaHCHOE TYHHEIMPOBAHUE.

TynuenbHble siBIeHUS. CIMH-KOHTPOJIUPYEMOE TYHHEJIUPOBAHUE.

4,5

MaruuTHbIC SIBJICHUS B HU3KOPAa3MCPHBIX CTPYKTYypax.

4.5. CamocTosiTeIbHOE M3yYeHHe Pa31e/i0B JUCIUIIIHHBI
Tabnuna 7

Ne
paszjiena

BOl'[pOCbI, BBIHOCUMBbIC HA CAMOCTOATEC/IbHOC U3YUCHHUEC

2

Texnonornu HaHOPOPMOOOPA30BAHHUS TETEPOILICHOK

TexHonoruu co3gaHus MPOBOMAIIMX M IOJIYNPOBOASAIIMX HAHOBOJIOKOH U
CIIMPAJIEBUIHBIX HAHOCTPYKTYP

TexHonoruu co3aanus ropprUpPOBaHHBIX HAHOCTPYKTYP

2
2
2

@dopMHUpOBaHUE  HAHOCTPYKTYp  METOAAMH  30HIOBOM  HAHOTEXHOJIOTHU.
MeK3JIEKTPOIHBIA MaCCONEPEHOC.

dopMHUpOBaHWE  HAHOCTPYKTYpP  METOJAaMH  30HJOBOM  HAHOTEXHOJIOTHH.
DJIEKTPOXUMHUYCCKHI MAaCCOIIEPEHOC.

Ckanupymonias TyHHeJIbHasi HAHOJTUTOorpadus

TexHonorun co3naHust (POTOHHBIX KPUCTAJUIOB C KOHTPOJIMPYEMOH IIUPHHOM
3aIpEIIEHHOMN 30HBI.

Texnonoruu popmupoBanus rpaeHOBbIX HAHOCTPYKTYD

E S NS N S S B S

YcrpoiictBa Ha  addekre  KyJIOHOBCKOM  Onokanbl.  OTHOIIEKTPOHHBIC
TPaH3UCTOPHI

N

Du3nyeckKkue OCHOBBI peain3ann  3JICMCHTOB KBAHTOBBIX KOMIIBIOTCPOB
dusnueckue IMPUHIUIIBI IIOCTPOCHUS KBAHTOBOI'O KOMITBIOTEPA.

Onement J[xo3edcona. VHTerpanbHble JTOTUYECKHE JIIEMEHTHI M JJIEMEHTHI
aMsITH Ha OCHOBe nepexo0B JIxxo3edcona.

HaHOTpaH3I/ICTOp Ha OCHOBC HAHOJJICKTPOMCXAHUYCCKHUX CUCTCM.

Tpansucropsl Ha ocHoBe 3¢ ¢dektoB Illtapka u AaponoBa-boma. KBaHTOBBIE
UHTEPHEPOMETPHI

OJIEMEHTBI CIIMHTPOHUKH. HpI/IHI_[I/IH CHHUHOBOM (bHHLTpaI.IPIPI IIOTOKA 9JICKTPOHOB.

JlazepHble HAHOCTPYKTYpbl. BOJIOKOHHBIE JIa3ephl.

MeMpI/ICTOpBI 1 3JICMCHTHBI TaMATH Ha X OCHOBC.

DN D || W

OyuHkimoHanbHbIe 1eMeHThl CbMC Ha 0CHOBE HAHOPA3MEPHBIX CTPYKTYP.
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5. OueHo4YHBIC MaTepPHAJIBI AJI51 TEKYILIEro U PyOe;KHOI0 KOHTPOJIsI YCIIeBAeMOCTH H
NPOMEKYTOYHOM aTTecTAluN
Texymuit u pyOeKHBI KOHTPOJIb OCBOCHHS CTYACHTOM JHCHUIUIMHBI, a TaK Xe
MIPOMEXYTOYHAsl aTTECTAllUd OCYILIECTBISIETCS B paMKax OaJuIbHO-pEUTHMHIOBOH cucteMbl. B
COOTBETCTBHM C JAeWcTByommuM IlonoxeHneM o OauIbHO-PEUTHHIOBON CHUCTEME OICHKA
ycneBaemoctu cryneHToB KBI'Y wucnonb3yercss cieayromias mkana auddepeHnupoBaHus
0aJIoOB 1O MATHOATUILHON CHUCTEME:
- OLICHKA «OTJIMYHO» BBICTABJISICTCS CTYJIEHTY, eciii HaOpano 91 — 100 Gamios;
- OLIEHKA «XOPOIIIO» BBICTaBJsieTCs, eciii HaOpaHo 81 — 90 GamioB
- OLICHKA «YJOBJICTBOPUTEIHHOY» BBICTABISIETCS, eciii HabpaHo 61 — 80 6amios;
- OLIEHKA «HEYOBJIETBOPUTEIHLHOY BBICTABIISIETCS, €CiIi HabpaHo 36-60 6ayuios.
Pacnipenenenue OamioB MmO KOHTPOJBHBIM TOYKAM B COOTBETCTBUU C JACHCTBYIOLIUM
[TonoxxeHneM o OayUIbHO-PEHTHMHIOBOM CHCTEME OIEHKH ycrmeBaeMocTu cryaeHTtoB KBI'Y
MpUBEICHO B Tadnuiie 8:

Tabmuia 8
Ne peiitunr. | KonnokBuym | Ilpaktnyeckue | Ilocemaemocts | TectupoBanme | Uroro
TOYKH 3aHATHSA
1 10 5 3 5 23
2 10 5 3 5 23
3 10 5 4 5 24

5.1. 3apanus 1Jisl TeKylero KOHTpPoJIst
[IpumepHBIi IEPEUEHb BONPOCOB HA KOJUIOKBUYM I10 TEMAM JUCUUILIAHbI

KosutoxkBuym 1 (mpoBepsiembie komnerenunu: OIK-1, ITK-1)

1. OcHOBHBIE TEHACHIIMH Pa3BUTHS 3JEMEHTHON 0a3bl HAHOZJIEKTpOHUKH B PD u 3a
pyOexoM.

2. Ilepexom OT MHKPOSJIEKTPOHHKHA K HAHOAJICKTPOHUKE. [IpenrmochuiKM M BO3MOXKHBIE
MPOOJIEMBI

3. IlpuHUMOBI MOCTPOEHUS HAHOTPAH3UCTOPOB B KJIACCMYECKOM UM HEKJIACCUYECKOM
HaHORJICKTPOHUKE.

4. TIlpobGiembl, cBsi3aHHBIE C MPOCKTHUPOBAaHHMEM M MOJCIUPOBAHUEM DJIEMEHTOB W
MPUOOPOB HA OCHOBE HAHOCTPYKTYP.

5. KpemHuuii. Marepualbl 1 TEXHOJIOTHH KJIACCUYECKOW HAHOIIEKTPOHUKH.

6. VYrinepoaHesle MaTepuanbl, KaK TMEpPCIEKTUBHBIE MaTepUANIbl  HEKJIACCUYECKOM
HAHOXJIEKTPOHUKHU

7. OnutakcuaibHOEe (GOPMUPOBAHNE HAHOCTPYKTYP U3 ra30Boi (pasbl.

8.  @opMupOBaHUE HAHOCTPYKTYP METOJAMU MOJIEKYJISIPHO-ITYYEBON SMUTAKCUU.

9. Meroas! GopMUPOBAaHUS HAHOCTPYKTYP U3 KOJUIOUIHBIX B3BECEH U PACTBOPOB.

10. [lpuHuuMnbl, NDpEeUMyIIECTBA M HEAOCTATKH 30Jb-T€JIb TEXHOJOTUU  CO3JaHUS
HAHOCTPYKTY]P

11. ®opmupoBaHre HAHOCTPYKTYP METOIOM aTOMHO-CIIOEBOTO OCAXKICHUS

12. Texnonoruu (opMupoBaHHUS METAJUIMYECKUX U TUIICKTPUUECKUX CBEPXTOHKUX CIIOEB
13. Texnomoruu pOpPMUPOBAHUS TETEPOCTPYKTYPHBIX TUIEHOK

14. ®opmupoBaHUE METAUINYECKUX KBA3UOJAHOMEPHBIX U CIIUPAJIEBUAHBIX BOJIOKOH

15. ®opmupoBaHue MOITYIPOBOAHUKOBBIX KBA3HOJHOMEPHBIX U CIUPATIEBUAHBIX BOJIOKOH
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16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Sl e

= 0 0 oW

11.

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

21.

22.
23.

dopmupoBaHue ropUPOBAHHBIX HAHOCTPYKTYP

TexHoornn co3aanus HyJIbMEPHBIX OOBEKTOB (KBAaHTOBBIX TOUYEK)
Texnonorun Hanonutorpaduu. Hanornevyars B CO3JaHUN HAHOCTPYKTYP
HoHHBIN CUHTE3 HAHOCTPYKTYPUPOBAHHBIX MAaTEPUAIIOB

@dusnyecKkre OCHOBBI 30H/I0BBIX METOI0B JIUTOTpadun

dopMHUpoOBaHUE HAHOCTPYKTYP METOJJOM HaHOTPaBUPOBKU
®opMHUpOBaHUE HAHOCTPYKTYP METOJIOM HAaHOUYEKAHKHU

Ckanupyrolas TyHHeJIbHas JIUTOrpagusi HAHOCTPYKTYP

MeTto/a JI0KaabHOIO aHOIHOTO OKHUCIIEHHS B CO3/IaHUU HAHOCTPYKTYP
Coznanne HAaHOCTPYKTYP METOJOM IIOJIEBOIO UCTIAPEHUS
MeXaneKTpOIHbIN MacCONEPEHOC B CO3JaHUN HAHOCTPYKTYP
DNEKTPOXUMHUYECKUAN MACCONIEPEHOC B CO3AHUN HAHOCTPYKTYD
KoHnTakTHbIE 1 6ECKOHTAKTHBIE METO/IBI (POPMUPOBAHUS HAHOCTPYKTYP
Xumuueckasi caMocOOpKa HAHOCTPYKTYpPUPOBAHHBIX MaTepHAIIOB
IIpoueccel caMOOpPraHNU3alMy IPU CO3JaHUM HAHOCTPYKTYP

KouoxkBuym 2 (mposepsiembie komnerenunu: OIIK-1, ITIK-1)
TexHosornu co3ganus ynopsa04eHHbIX HAHOCTPYKTYP
MeTob1 CO3aHNSI MHBEPTUPOBAHHBIX (POTOHHBIX KPUCTAIIIOB
TexHoMI0ruM CeNneKTUBHOTO TPABJICHUS IPU CO3JJaHUU (POTOHHBIX KPUCTAIIJIOB
Texnomorun co3gaHus (QOTOHHBIX KPHUCTAIIOB C KOHTPOJIUPYEMOH IIUPUHON
3anpeIeHHON 30HbI
BbecreMmuianTHbIN cHTE3 (POTOHHBIX KPUCTAIITIOB
Texunonoruu ¢popmMupoBanus rpageHOBBIX HAHOCTPYKTYP
dusndecKue Npeeibl yMEHBIIECHNS Pa3MEPOB AIEMEHTOB MUKPOIEKTPOHHUKH.
TexHomornyeckue npeesibl yYMEHbIIEHUS pa3MepOB AIEMEHTOB MUKPOIIEKTPOHUKHI
®u3nuecKre OrpaHU4YEeHNs B TEXHOJIOTMH IIPOU3BOICTBA MIEKTPOHHBIX KOMIIOHEHTOB.
TouHoCTh AUTOrpaduyecKoro nporecca U BOCIPOU3BOAMMOCTS TAPAMETPOB 3JIEMEHTOB
MUKpPO3JIEKTPOHUKHU
OrpanuueHus, HaKJIa/IbIBa€Mble MEXaHU3MOM paboThI KOMITOHEHTOB
MUKPOAJIEKTPOHHBIX TPUOOPOB.
OrpaHuydeHus MEKTPOPU3NIECKUX NTapaMEeTPOB MUKPOIIEKTPOHHBIX TPHUOOPOB.
OrpaHuydeHus: MEX3JIEMEHTHBIX CBSI3€H MUKPOIJIEKTPOHHBIX MPUOOPOB.
. Tennmogusnyeckue orpaHnYeHHs] MUKPOAJIEKTPOHHBIX TPHOOPOB.
. MacmrabupoBaHue B MUKPO- U HAHODJIEKTPOHUKE.
®uznyeckre CBOMCTBA U NPUMEHEHUS MOJIYITPOBOIHUKOBBIX T'€TEPONEPEXOI0B
Puznyeckre CBOMCTBA U IPUMEHEHUS T€TEPOCTPYKTYP
[TonynpoBoaHHKOBBIE cBEpXpelIeTKH. DPU3nYecKre CBOMCTBA U MPUMEHEHUS
AnMa3Hbl€ IJIEHKHU B HAHOAJIEKTPOHMKE. PU3NUYeCKHne CBOMCTBA U MPUMEHEHMS
I'paden, kak mepcreKTUBHBIA MaTepuad HaHOAJIEKTPOHHKH. Dusnueckue CBONCTBa U
BO3MOJKHBIE IPUMEHEHUS
VYranepoausie HAHOTPYOKHU, Kak  OCHOBHOH MaTepuan HEKJIaCCUYECKON
HaHORJIEKTPOHUKHU
Oymiepensl. Pu3nueckue CBONCTBA U IPUMEHEHHS B HAHODJIEKTPOHUKE
duznueckre CBOMCTBA U NPUMEHEHUS! MAarHUTHBIX MOJIYITPOBOIHUKOB
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CTpyKTyphbl CO CIIMH-3aBUCUMBIM TPAHCIIOPTOM HOCHUTENEH 3apsia

[TonuMepHbI€ MPOBOJHUKYU U MPOBOAHUKHU. PU3HMUECKHE CBOMCTBA U TPUMEHECHUS
@otoHHBIE KpUcTaJLIbl. DU3HYECKUE CBOMCTBA U IPUMEHEHUS B HAHOIJIEKTPOHUKE
JIburmropoBckue rieHkn. Ou3nyeckue CBOMCTBA U MPUMEHEHHS B HAHORJIEKTPOHUKE
buosnornueckue  HaHOCTPYKTYpbl, KaKk  OCHOBAa  JJIEMEHTOB M  YCTPOMCTB
OMOHAHOIEKTPOHUKHU.

KBanTOBOE OrpaHnueHre B HAHOCTPYKTYpPax U €ro MpUMEHEHUE

OddekT KyTOHOBCKOH OJIOKAIBI 1 €T0 TPUMEHEHHS B HAHOJICKTPOHUKE

D¢ ekt 0HOAIEKTPOHHOTO TYHHEITUPOBAHUS U €T0 TPUMEHEHHE

D dexT pe3oHaHCHOTO TYHHETUPOBAHUS U €T0 IPUMEHEHHS B HAHODJIEKTPOHUKE
Dddextr AaponoBa — boma u ero npuMeHeHNE B HAHOAJIEKTPOHHUKE

KoanokBuym 3 (mposepsiembie komnerenuuu: OIIK-1, ITK-1)
SIBneHne KBaHTOBOI MHTEP(PEPEHILIMU U €T0 IPUMEHEHHE B HAHODJIEKTPOHHUKE
Dddext Jxo3edcona u ero npuMeHEeHNE B HAHOAIIEKTPOHUKE
duzuueckre OCHOBBI KBAHTOBBIX KOMIIBIOTEPOB
bannmuctuyeckas mpoBOAUMOCTh HAHOCTPYKTYP U €€ MPUMEHEHUS B HAHODJIEKTPOHUKE
Dddext HambapbepHOro OTpPaKEHHs] KBAHTOBBIX YACTHI[ M €ro MpHUMEHEHHE B
HAHODJICKTPOHUKE
KBanroBslit a¢pdext Xomnna u ero npuMeHeHUS
Moy iuoHHO-IeTUPOBAHHBIE HAHOCTPYKTYPBI
JlenbTra-erupoBaHHbIe HAHOCTPYKTYPhI
TpaH3uCTOPHI C U30JIMPOBAHHBIM 3aTBOPOM
MHOro3aTBOpHBIE TPAH3UCTOPHI
KHHU-Tpan3ucTopsl
Kpemuuii-repmanneBbie TPaH3UCTOPHI
bunonsipasie HAHOTPAH3UCTOPHI C TIIABHBIM T€TEPOTIEPEXOIOM.
'eTeponepexonbpie MOJIEBbIE HAHOTPAH3UCTOPHI C BBICOKOW  MOJIBUIKHOCTBIO
HOCHUTEJIEH.
TpaH3uCTOPHI HA TOPSYHX AIEKTPOHAX.
TpaH3uCTOPHI HA KBAHTOBBIX TOYKAX
Hanotpan3uctopsl Ha ocHOBe TpadeHa
HanotpaH3ucTopsl Ha OCHOBE YTIJIEPOIHBIX HAHOTPYOOK
HanosnextpoMexaHuueckuii TpaH3uCTOP
CrnuHOBBIN HAHOTPAH3UCTOP
Pe3oHaHCHO-TyHHEBHBIC THOJIBI.
TpaH3ucTopbl ¢ pe30HAHCHBIM TYHHEIHUPOBAHHEM.
Tpanszuctopsl Ha ocHOBe d(PpdekroB LlTapka n AaponoBa-boma.
KBanToBbIe HHTEPPEPOMETPHI.
KoHcTpyKInu 0THO3JEKTPOHHOTO TPAaH3UCTOPA.
MHOrooCTpOBKOBBIE OJJTHOJIEKTPOHHBIE CTPYKTYPHI.
MonekysipHbIi TPaH3UCTOP
[TaMsATh HAa OCHOBE MOJIEKYJSPHBIX TPAH3UCTOPOB
Jlornueckue 31eMEeHThI Ha OCHOBE MOJIEKYJISIPHBIX TPAH3UCTOPOB
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30. Opranuueckue TpaH3UCTOPHI
31. OpranuuecKkue CBETOAHOIbI
32. ®OTOHHBIE TPAH3UCTOPBI
33. MemMpucTop 1 ero cBOMcTBa
34. ®yunkunonanbHele 3neMeHThl CBMC Ha 0CHOBE HAHOPA3MEPHBIX CTPYKTYP.
35. Onemenrt Jxxo3edcona. UHTerpanbHble JIOTHKA Ha UX OCHOBE.
36. DneMeHTHI MaMsTH Ha OCHOBE mepexo1oB J[xo3edcona.
MeTtoauyeckue peKOMeHAAINH K MOAT0OTOBKE K KOJJIOKBUYMY

[ToaroroBka K KOJUIOKBUYMY MPOBOJUTCS CTYJEHTOM CaMOCTOSTEIbHO 0 MaTepuaiam

JEeKIUA ¥ JabOpaTOpHBIX 3aHATHNA. B KadecTBe TJIaBHOrO WCTOYHWKA HH(POpMAIUU

HCIIOJIb3YETCSl OCHOBHAsI JIMTEpaTypa U Marepuaiibl Jekuuid. KoinokBuym mnpencraBisieT coooi

YCTHBIM OMpOC € BO3MOXHOCTBIO INPEIBAPUTENBHOM IMOATNOTOBKOW M BKIOYaeT B cels ABa

TeopeTudeckux Bompoca. OCHOBHas Iefb KOJUIOKBUYMa — BBIIBUTH YpPOBEHb BIIAJCHUA

TEOPETUYECKUM MaTepHalOM, OCHOBHBIMH, 0a30BBIMU KOHLIETIUSAMH JUCLUIUINHBL.

KpuTepnu oueHuBaHusI KOJUIOKBHYMA

KomnokBuym mnpencraiseTr coO0il YCTHBIH OMpOC MO TeMaM, NPOWIEHHBIM B TEUCHHE
IPOMEXYTKa BPEMEHH OT MOCJIEJHEr0 MPOBEJCHHOIO KOJUIOKBUYMa A0 TeKyiied natel. [Ipu atom
IIPOBEPSIOTCS CIIEAYIOLIHE [TOKA3ATENN:

- ICHOCTh, YETKOCTh U JOKa3aTEIbHOCTh U3JI0KEHUSI OTBETOB Ha BOIPOCHI;

- BJIaJICHUE CIICIMAIbHBIMU TEPMUHAMHU, TOHATHSAMU U PUHIIUIIAMH;

- CUCTEMHOCTb 3HaHUH, YMEHUH 1 HaBBIKOB 110 TEMaTHKe

ITo TpeM KOHTPOJIBHBIM TOYKaM (TpeM KOJJIOKBUYMaM B TEUEHHE CEMECTPA) CTYJAEHT MOXKET
noayuuts 0-30 GamnoB. Ilo uroram ycTHOro ompoca Ha TEKYIIEM KOJUIOKBUYME CTYICHTY

BBICTABJIETCS:

9-10 6ayuI0B, eciid BIIAJCET B MOJHOM OOBEME MPOrpaMMHBIM MaTepHalloM, BHIHECEHHBIM Ha
KOJUIOKBUYM, JOCTaTOYHO TINIyOOKO OCMBICIMBAET TeMy (pa3jien), SICHO U MCUEpIbIBAIOIIE
OTBEUAET HAa BCE BONPOCH, BBIACIAET NPU ITOM CaMOE€ CYILIECTBEHHOE, YMEEeT
aHaJIM3UpOBaTh, CPAaBHUBAET, KIACCUPUIMPOBaTh, 00001IaTh, KOHKPETU3UPOBATh U
CHCTEMaTH3HPOBATh MPOTPAMMHBIN MaTepHall, Y4eTKO (POPMHUPYET OTBETHI;

7-8 6annoB, ecnu BiaAceT yuyeOHBIM MaTEpPHAJIOM, BHIHECEHHBIM HAa KOJUIOKBHYM TIOYTH B
MOJTHOM 00BbeMe (MMEIOTCSI TPOOEIbl B 3HAHUSAX TOJNBKO B HEKOTOPBIX, 0COOCHHO CIIOMKHBIX
BOIPOCAx); CaMOCTOSITEIbHO M OTYAaCTH NPU HABOMSIIMX BOMPOCAX JAaeT IMOJTHOLECHHbIE
OTBETHl Ha BOIIPOCHI, HE BCErJa BbLAENsAET Haubosiee CYLIECTBEHHOE, HE JOIyCKaeT
CEpbEe3HBIX OIIMOOK B OTBETAX.

5-6 6ans0B, eciiu  BJIAJICET OCHOBHBIM OOBEMOM 3HAHUMU IO TEMaM KOJUIOKBHYMa, MPOSIBIISIET
3aTpy/JHEHUs] B CAMOCTOSITEJIbHBIX OTBETaxX, JOINYyCKaeT HETOYHblEe (OPMYIUPOBKH, B
Ipolecce OTBETA JI0MYCKAET OMMOKHU MO CYIIECTBY BOIIPOCa.

1-4 GamioB, eciii HE OCBOWJI OOs3aTCIIbHBIH MHUHUMYM 3HAHHMH TpeaMeTa, HE CIOoCOOeH
OTBETUTH Ha BOIIPOCHI AAXe MPH JOMOJHUTENbHBIX HABOAIIMX BOIPOCAX.
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OO0pa3ubl TecToBbIX 3a1aHnii (mpoBepsiembie komnerenuun: OIK-1, ITK-1)
3aoanue 1
B xBaHTOBOU IME NBUKEHHE JIEKTPOHA OTPAHUYECHO:
M 1o omHOM KoOpaMHATE
(] mo 1ByM KOOpaMHATam
L] mo Tpem KoopaMHATaM
3adanue 2
Crpykrypa Cg HaIIOMUHAET:
M yTOONBHBINA MY
Ul mupamuy
1 ky6
3adanue 3
B pentrenoBckoii muTorpadun MCIOIB3YIOT AJTMHY BOJTHBI OKOJIO:
M 1 um
L] 10 am
L] 100 am
3aoanue 4
YrnepoaHble HAHOTPYOKH - 3TO:
M 1uaMHAPHYECKHE MOJIEKYIIBI IUAMETPOM ~ 1 HM M JUIMHOM HECKOJIBKO MUKPOMETPOB
L] mpaBWIIbHBIC TSTUYTOJBHUKYU B TPa(UTOBOM JIUCTE, KOTOPBI MOYKHO CBEPHYTh B TPYOKY
L] sT0 MoseKyna yriepoaa, cocrosimas 13 60-Ti aToMOB yriepoaa
3aoanue 5
OAHORJIEKTPOHHOE TYHHEIMPOBAHUE UMEET MECTO:
[ B KBaHTOBO-pasMepHBIX MPHOOpPaxX
[ B GaymricTHYeCKHUX MPHOOpax
L] B MaccuBHBIX prOOpax
3aoanue 6
Ksant nmpoBogumoctu G onpenensiercs Gopmyrou:
M 2¢*h
L] 2e/h
O 2¢%h
3aoanue 7
[Ipouecc «pe30HaHCHOTO TYHHEIUPOBAHUS» UMEET MECTO, KOT/Ia SHEPreTHUeCKHE YPOBHU JABYX
COCETHHUX MOTCHIUATBHBIX SIM HMCIOT:
M oaMHAKOBYIO SHEPTHIO
L] sHepruto Gombine yeM TeruioBas dHeprust KT
[ suepruto menbine KT
3adanue 8
bannmuctuyeckuil mepeHoc AMEKTPOHA BO3MOXKEH, €CIIH IJTMHA CBOOOTHOTO MPpo0era AIeKTpoHa
M L > d (d-gnvHa npoBoJHHKA)
L L<d
L0 L=d
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3aoanue 9

Dddexr Aaponosa - boma - 310!

M 3aBucuMOCTb (ha3bl HIEKTPOHHON BOJIHBI @ OT MATHUTHOW MHIYKIMU B

[l 3aBHCHMOCTB 3JEKTPOIPOBOAUMOCTH OT B

(] 3aBHCHMMOCTB aMIUIUTYbI IEKTPOHHOW BOJHBI A 0T B

3aoanue 10

Ha pucyHnke nokasan nNoTeHIMAIBHBIA MPoduiIb B KOMIIO3uIIoHHOH cBepxpemeTke (KCP):

M CP tuna | Y
(] CP tuna II W
O monurunaas CP m

-

MeToanueckue peKOMeHIAIUN K MPOX0KIEHHI0 KOMIIbIOTEPHOT0 TECTUPOBAHUA
KoMmproTepHOE€ TECTUpOBAaHHWE TMPOBOJUTCS CTPOrO IO 3apaHEee COCTaBICHHOMY
pacIMcaHuIo B paMKax TEKyIIero KOHTpoJisa. CTYIEHT JOJKEH MPEIBAPUTEILHO 03HAKOMHUTHCS C
CHUCTEMOM TECTHUPOBAHMS M OCBOWTH NMPOCTEHIITNE HABBIKK paOOTHl ¢ HEW. TecToBble 3amaHus
BKJIIOYAIOT TEOPETUYECKUE BOMPOCHI C BapHaHTaMU OTBETOB WJIM 3aJaHUS Ha TMPOCTEHIIHe
BBIYMCIICHHUs. Bpemss Ha paboTy B CHCTEME TECTUPOBAHHS OTPAHWYCHO M MPEIoJiaracT
MPEBAPUTENHLHYI0 CaMOCTOSITENIBHYI0 TMPOPa0OTKY BOIPOCOB, BBHIHOCUMBIX Ha TECTHI, BO
BHEYUYEOHOE BpeMs.
KpuTtepun onieHMBaHuUs TECTOBBIX 3a1aHUI

[To pe3ynbpTataM Ka>KJOro TECTUPOBAHUS CTYJIEHT MOXKET MOJIY4YHUTh 10 5 6ansoB (Bcero 15
0amioB B TeueHue cemectpa). [1o uToram TeCTUPOBAHUS CTYJCHTY BBICTABIISIOTCS:
5 0ans10B, eciu CTyAEHT NpaBUIIbHO OTBETHI HA 86 - 100% TecTOBbIX 3a1aHMIA;
4 6aju1a, eciy CTYJEHT NpaBWIbHO OTBETUI Ha 71 - 85% TeCTOBBIX 3a/laHU;
3 0aju1a, eciu CTYJEHT NpaBuWiIbHO OTBETUI Ha 51 - 70% TecTOBBIX 3a/laHUN;
0 0anJ10B, eciu CTYACHT NpaBmiibHO OTBeTHI Ha () - 50% TecTOBBIX 3a/1aHUA.

3aiaHus NPAKTUYECKUX 3aAHATHI
Ilpumep 3axaHus NPAKTHYECKHX 3aHATHI Ha TeMy «TyHHENIbHBIE SBIICHUS.

OnHO2NEeKTpOHHOE  TyHHeNWpoBaHue». Ilocie mpopabOTKH  JIGKIIMOHHOTO — MaTepuala,
CaMOCTOSITETTLHOTO aHAllM3a JIMTEPATyphl (B TOM YUCIIEC M Y4eOHO-METOAMYECKON) M OTKPBITHIX
HCTOYHHKOB, YUalIUCCA I'OTOBAT KPATKUE AJOKIAAbI 110 TGKYHICI\/’I TEME 3aHATHUA. I[EUICC ydamuecs
COBMECCTHO (I/I/ 50)07%0 I/IHIII/IBI/II[yaJII)HO) MMpOBOJAT KauYECTBCHHBIC YUCJICHHBIC PacuCThL
OHEPICTUUCCKHUX U 3J'IeKTpOCbI/ISI/I‘—IeCKI/IX mapaMEeTpoB HW XapPaKTCPHUCTHUK OJHO- W MHOTO
OapbepHBIX CTPYKTYP, a TaK ke MPHOOPOB Ha MX OCHOBE. B KadecTBe mprMepa paccMaTpHBacTCs
OJTHODJICKTPOHHBIN TPAH3UCTOP HA OCHOBE JIBYXOAapbepHOH CTPYKTYphl. AHAIINW3 PE3yIbTaTOB
BBIUMCICHUM IMO3BOJIAET Y4YallUMCA IOHATh Ha Oojiee TIIyOOKOM YpOBHE IPHHIIMIIBI
(GyHKIIMOHUPOBAHUS, MPEUMYIIECTBA U HEAOCTAaTKU YCTPOWCTB HAa OCHOBE OJIHODJIEKTPOHHOTO
TYHHEJIUPOBAaHUS B Pa3lIMYHBIX peXuMax paboThl, M, CPAaBHUTh MX C JPYTUMHU YCTPOHCTBAMU
HAHODJICKTPOHUKHU U KIACCUYECKON MUKPOAJIEKTPOHUKH.
Ieab 3ansTHSA:

- cdopmupoBaTh 0a30Bble MPEICTABICHHUS O METOJAX pacueTa MapamMeTpoB U XapaKTEPUCTHUK

YCTPOMCTB, B OCHOBE paboThl  KOTOPBIX JICKHUT SIBJICHHE  OJHORJIEKTPOHHOTO

TYHHEJIMPOBAHUS,
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- chopmupoBaTh 0a30Bble MPEJICTABICHHUS O MPUHIUMNAX PaOOTHI MOAOOHBIX YCTPOHCTB H
BO3MOXHBIX OONACTAX MX TPUMEHEHHs B KadyecTBE OJJIEMEHTHOW 0a3bl COBpPEMEHHOM
KJIACCUYECKOU U HEKJIACCUYECKOW HAHOAJIEKTPOHUKHY;

- Ppa3BUThb HAaBBIKM CAMOCTOSATEIbHON aHAIMTUUYECKON M MOMCKOBOM pabOThI C MCIIOIb30BAaHUEM
MH(POPMALIMOHHO-TIPABOBBIX PeCypcoB ceTu «MHTepHET» 10 paccMaTpUBaeMOM TeMaTHKe.

MeTtoanuyeckue peKOMEeHAAIUN K IPAKTHYECKUM 3aHATHAM

[IpakTrueckue 3aHATHS MO3BOJIAIOT 3aKPENUTh OCBOCHHBIM TEOPETUYECKUNA MATEpHUAI U
MIOJIyYEHHBIE HABBIKH, CTUMYJHPYIOT CaMOCTOSITENIBHOCTh M WHUIMATUBHOE MBIIUICHUE Y
00y4Yaromerocsi, MO3BOJSIOT BEISIBUTH HEIOCTATKH OCBOSHHS MPAKTUYECKUX HABBIKOB, a TaK )K€
CTeINeHb UX C(POPMUPOBAHHOCTH 110 KOHKPETHBIM Pa3/IeIaM.

[IepBoHayaJIbHO MpENoOAABAaTENb JAET KPATKOE BBEICHHE B TEMY TEKYILETO 3aHATHI,
OIIpEeZEIsAeT OCHOBHBIC NPUHIMIIMAIBHBIE MOMEHTBI PACCMAaTPUBAEMOIO BOIIPOCA, 3aTEM 3a1acT
BOITPOCHI T10 MPOIIJION TEME, MPEACTABIISIS CTYACHTAM 33/1a4¥ CUTyallMOHHOTO THUIIA, CTYJEHTAM
JaeTcsi BpeMs Ha pas3iyMbs, IOCI€ Yero HX OTBeThl oOcCyxjaarorcss rpynmoi. [lanee
IpernoiaBaTesb JaeT 3aJaHue Ha oM B (hopMe KpaTKOro JJOKJIa/ia M0 TEME 3aHATHS.

Ha npakthuecknx 3aHATHSIX NpENnojaBareiab JOJDKEH CO37aBaThb HENPHUHYXICHHYIO
O0OCTaHOBKY B ayJIUTOPUHM M OPraHU30BaThb OKMUBJICHHBI OOMEH MHEHUSIMH, IMOJIEMUKY U
JMCKYCCHIO II0 OCHOBHBIM BOIpPOCAM IpakTHUeCKuX 3aHATHHA. HeoOxoaumo pa3BuBaTh U
HOOIIPATh AKTUBHOCTh OOyYaromuxcs, I0OMBaTbCS HX BHHMMATEIBHOTO M KPUTUYECKOTO
OTHOULIEHUS K BBICTYIUICHUIO COKYPCHHUKOB.

AxTuBHas paboTa CTYJEHTOB Ha IMPAKTUYECKUX 3aHATUSAX SBISETCS OJHUM U3
[OKa3aTelIel XOpoILled OpraHuM3aluu Takux 3aHATud. [Ipy 5TOM O4YeHb Ba)XHO IOIJIUHHO
Hay4YyHOE pELICHHE Ha MPAKTUYECKUX 3aHATHAX 3a/ad, CBS3aHHBIX C 00JacTbi0 M BHJAM
poeCCUOHATILHOM JAEATEIIbHOCTH BBIITYCKHUKOB I10 HANPABICHHUIO TOATOTOBKU «DJIEKTPOHHUKA
Y HAaHODJIEKTPOHUKA

CTyneHThI-MarucTpaHThl IPOBOAST MOMCKOBYIO padOTy U M3y4atOT HOBbIE JOKYMEHTHI 110
HOPMAaTHBHO-IIPABOBOMY OOECIIEUEHHIO pa3BUTHs HaHOTeXHOJIOTUH B Poccuiickoit dexepanuu,
KOPPEKTUPOBKE IIJIAHOB PA3BUTUS HAHOUHIYCTPUN B COOTBETCTBUHU C TEKYLIEH CUTYaLUEH.

OOyuaromuecs cinefsT perysipHO 32 M3MEHEHUSMU IPUOPUTETOB B OpraHU3alud U
MIPOBEACHUH, HAYYHBIX UCCIEAOBAHUI B 00JIACTH HAHOTEXHOJIOTUH, MTPOJBIKEHHST Poccuiickux
CTaHJApPTOB Ha MEXIyHapoJHOM YypoBHe. CTyneHTaM HeoOXOIuMO YJeIUTh BHUMaHHE
BOIPOCaM YCWJICHHS CBS3M 00pa3oBaHuUs, HAyKU U Ou3Heca B cdepe HAaHOTEXHOJIOTHH, B TOM
quclie BONPOCY NOJATOTOBKU KaJpOB B 3TON 00JIaCTH.

5.2. [IpomesKyTOYHAS aTTeCTALUSA
N3yuenne nucuuiuinebl «HaHO3iIeKTpoHMKa» 3aKkaH4YMBAacTCA 3K3aMeHOM. IIpuMepHsIit
nepedeHb BonpocoB (mposepseMblie kommnereHmu: OIIK-1, I1K-1) k sx3ameny:
1. ®usnuyeckue CBONCTBA M IPUMEHEHMS TOITYITPOBOAHUKOBBIX FE€TEPOIIEPEXOJOB

2. ®usnyeckKue CBOMCTBA U MPUMEHEHHS TE€TEPOCTPYKTYP

3. IlomynpoBoaHUKOBBIE cBepxpemieTku. du3znyeckue cBoCTBa U MPUMEHEHHS

4. AnmasHble TUICHKU B HAHOAJIEKTPOHUKE. PU3NYECKUE CBOMCTBA M TPUMEHEHUS

5. TI'paden, kak mepcrneKTUBHBIN MaTepuanl HaHOAIEKTPOHUKH. DU3NYecCKue CBOMCTBA U
BO3MOKHBIE TPUMEHECHUS

6. VYrueponaHbie HAHOTPYOKH, KakK OCHOBHOM Marepuall HEKJIACCUYECKOM

HAHOJ3JICKTPOHHUKU
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10.
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.

@ymnepensl. PU3NUECKUE CBONCTBA U IPUMEHEHMSI B HAHODJIEKTPOHUKE
®uznyeckue CBOWCTBA U IPUMEHEHUS! MarHUTHBIX TOJYTIPOBOJHUKOB
CTpyKTypbl CO CIIMH-3aBUCUMBIM TPAHCIIOPTOM HOCUTENEH 3apsia
[TonumepHbIe MPOBOIHUKU U OJYNPOBOJHUKU. DU3NUECKHE CBONCTBA U IPUMEHEHMUSI
DOTOHHBIE KpUCTAILIBI. PUZHMUYECKHE CBOMCTBA U IPUMEHEHUS B HAHOJJIEKTPOHUKE
JIbHrMropoBckue mieHkd. Gu3nueckre CBOMCTBA U MPUMEHEHHS B HAHOSJIEKTPOHUKE
buonornueckne  HaHOCTPYKTYpbl, KaKk OCHOBa DJJEMEHTOB U  YCTpPOICTB
OMOHAHOANEKTPOHUKH. JKUIKOCTHBIE TPAH3UCTOPHI
KBaHTOBOE OrpaHn4eHrEe B HAHOCTPYKTYypax U €ro NpuMeHEeHHe
D¢ deKT KyJIOHOBCKON OJIOKAIBI M €T0 MPUMEHEHHUSI B HAHOAJICKTPOHUKE
O} PexT 0JHOITEKTPOHHOTO TYHHETUPOBAHUS U €r0 IPUMEHEHHE
OddexT pe30HaHCHOTO TYHHETUPOBAHUS U €r0 MPUMEHEHHS B HAHOAJIEKTPOHHUKE
Dddext AaponoBa — boma u ero npuMeHEeHHE B HAHODJIEKTPOHUKE
SIBneHue KBaHTOBOM MHTEPHEPEHIINU U €r0 MPUMEHEHHE B HAHOAJIEKTPOHUKE
Dddext Jxo3edcona u ero npuMeHeHne B HAHOAIEKTPOHUKE
®u3nuecKre OCHOBBI KBAHTOBBIX KOMIIBIOTEPOB
bannuctuyeckas npoBOAUMOCTbh HAHOCTPYKTYP U €€ IPUMEHEHHS B HAHODJIEKTPOHUKE
O¢pdexkr HanbapbepHOro OTPAKEHUS KBAHTOBBIX YaCTUIl M €ro IPUMEHEHUE B
HAHODXJIEKTPOHUKE
KBanTtoBsiii 3¢ dext Xonna u ero npuMeHeHUs
MoaynsiunoHHO-IErMPOBAHHBIE HAHOCTPYKTYPBI
HenbTa-nerupoBaHHble HAHOCTPYKTYPBI
TpaH3UCTOPBI C U30JIMPOBAHHBIM 3aTBOPOM
MHoro3aTBopHbIE€ TPAH3UCTOPBI
KHH-Tpan3uctops!
KpeMHuii-repmaHueBbIe TPAH3UCTOPBI
bunosnspHele HAHOTPAH3UCTOPHI € IUIABHBIM T'€TEPOIIEPEXOIOM.
I'ereporniepexosHble TOJEBbIE HAHOTPAH3UCTOPHI C BBICOKOM MOJBHIKHOCTBHIO
HOCHUTEJICH.
TpaH3ucTopbl Ha TOpPAYMX OJIEKTPOHAX, PE30HAHCHO-TYHHEJbHBIE JHOJBI U
TPaH3UCTOPBI
TpaH3uCTOPBI CO CTATUYECKOW MHIYKIUEH.
TpaH3uCTOpPHI HA KBAHTOBBIX TOUKAX
['padenoBas Hanoanekrponuka. Hanotpansucropsl Ha ocHOBe rpadeHa
HanoTtpaH3ucTops! U AMO/bI HA OCHOBE YIJIEPOIHBIX HAHOTPYOOK
HaHosnekTpoMexXaHnYeCKHil TPaH3UCTOP
CnunTpoHHBIE TPUOOPHI. CIMH-BEHTUIILHBIA TPAH3UCTOP.
Tpansuctopsl Ha ocHOBe 3 dexToB LlITapka u Aaponosa-boma.
KBantoBeie wuHTEphEepoMeTpbl. JeMEHThl NaMsATH Ha OCHOBE IMEPEXO0J]I0B
Jxo3edcona.
[Tpubopsr Ha 3ddexTe OTHOITEKTPOHHOTO TYHHEIUPOBAHUA. MHOTOOCTPOBKOBHIE
OJIHORJIEKTPOHHBIE CTPYKTYPBI.
MounekyapHBbIi TPaH3UCTOP
[TaMsTh HA OCHOBE MOJIEKYJISIPHBIX TPAH3UCTOPOB
Jlornueckue 31€MEHThl HA OCHOBE MOJIEKYJIIPHBIX TPAH3UCTOPOB
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64. OpraHuueckyue TpaH3UCTOPbI
65. Oprannueckue CBETOIUOIbI
66. doTONpPHUEMHMKYN Ha KBAHTOBBIX AMax. JIazepbl Ha KBAHTOBBIX TOUKAaX U SIMax.
67. ®OoTOHHBIE TPAH3UCTOPHI
68. MeMpucTop u ero cBoMcTaa
69. ®dynkunonanpHeie 31eMeHThl CBMC Ha 0cCHOBE HAaHOpPa3MEPHBIX CTPYKTYP.
70. Dnement Jxo3edcona. IHTErpanbHbIe JIOTHKA HA UX OCHOBE.
MeTtoauyeckue peKoOMeH/IallMU 110 NOATOTOBKE U NMpoleype oCcyllecTBIeHHUs
KOHTPOJISI BHITIOJIHEHUS

B cootBeTcTBUM OaMiIbHO-PEHTHHTOBOM CHCTEMOM aTTeCTallMd CTYACHTOB, KOTOpas
neucteyer B KbBI'Y oneHka ycnemHoCTH OCBOEHUS [porpamMm IO JAUCUUILIMHAM
OCYLIECTBIISICTCS B XOJ€ TEKyWero (B TOM 4YHCIEe pPYOEKHOr0o) KOHTpPOJIA, a Takxke
MIPOMEXYTOUHOM (ceccnoHHOM) arTectauuud. B xoxe Tekymiedt arrectanuu (BBIIOJHEHHE
MH/IMBUAYAIbHBIX KOHTPOJIBHBIX 3a/1aHUI, TECTHPOBAaHHUE, KOJJIOKBHUYMBI M Jp.) NPOBOAUTCS
KOHTPOJIb YCBOEHHMS IPOIPaMMHOI'0 MaTepHajia o TeMaMm, pa3zeiaM U COBOKYITHOCTH BOIPOCOB
no JucuuiuiiHe. Bo BpeMs Takoil aTTecTanuM IpenojaBaTellb OLIEHUBAeT B KaKoi Mepe
o0yyaroIuiicss U3y4yul 3allJIJaHUPOBAHHYIO K IIPOBEPKE YacTh MPOrpPaMMBbl MO AMCLUIUIMHE U
HACKOJIbKO JETAJIbHO 3HAET MOCTAaHOBKY 3a/aud (BOIPOCA), HAMEUEHHBII IUIaH peIIeHus] STOU
3aJjaud, BBIBOJ OCHOBHBIX COOTHOIIEHUH ((popMys, ypaBHEHHI) U MOXET MPOBOIUTH MX
aHaJIN3.

Ha sk3ameHne mpoBepsieTcss cOPMHUPOBAHHOCTh 3HAHUM MHTErpajbHOTO XapakTepa IO
JUCLMIIMHE B LIE€JIOM, BKJIIOYAas BECh TEOPETUYECKHM MaTepuall, BONPOCHI, BHIHECEHHBIE Ha
CaMOCTOSITEJIbHOE U3YUYEHHE, U MIPAKTUUECKHUE 3HAHMS, IIOJIyYEHHBIE B XOJA€ MPAKTUUYECKUX WU
na0opaTOpHBIX 3aHATUNA. B 3TON CBsI3M, CTYAECHTY PEKOMEHIYETCs 3apaHee O3HAKOMHUTHCS C
IIEPEYHEM BOIIPOCOB K 3a4€Ty WIIM 3K3aMEHY (HE MEHEE YeM 3a JABE HEAEIH JI0 €ro IPOBEICHMS)
U TIOCETHTh BCE KOHCYJIBTAI[HOHHBIE MEPOTPHSTHS, B COOTBETCTBUU C YUEOHBIM PAaCIMCAHHUEM.
[ToarotoBka o0yyaromerocst K 3k3aMeHy BKJIIOYAET TPU dTara:

- caMOCTOATeNNbHAs padoTa B TEYCHUE CEMECTPa;

- HETIOCPEJCTBEHHAs! IOATOTOBKA B JIHU, IPE/IIECTBYIOIIME SK3aMEHY 110 TEMaM Kypca;

- IOATOTOBKA K OTBETY HA BOIIPOCHI BO BPEMsI dK3aMEHa.

OOyuaronMcess TIpU TOATOTOBKE 1€JIeCO00pa3HO HCIIONIb30BaTh MaTepHalibl JICKIUH,
y4eOHO-METOINYECKUE KOMIUIEKChI, HOPMATUBHBIE JTOKYMEHTHI, OCHOBHYIO U JIOTIOJHUTEIbHYIO
JUTEpaTypy.

Ha sk3aMeH BbIHOCHTCS MaTepHall B 00beMe, MPeIyCMOTPEHHOM paboueld mporpaMMon
y4eOHON JUCIUTUTMHBI 32 CEMECTP. DK3aMeH MPOBOIUTCS B YCTHOU (popme.

Ilepen  mpoBeaeHumem  arTecTalMM  BEAYLIMH  IpenojaBaTelb  COCTaBISET
SK3aMeHallMOHHbIEe OmieTbl. DOpMyIHMpPOBKAa TEOPETUYECKUX BOMPOCOB B OMIIETaX COBMAJAET C
(GopMyIMpPOBKON IEpeyHs BOMPOCOB, IOBEACHHBIX [0 CBEJIEHHs OOyyarolluxcs HaKaHyHe
arrectauuu. Cojep:KaHue BOIPOCOB OJHOIO OWieTa OTHOCUTCS K pAas3IM4HbIM pasjenaM
IIPOTpaMMBbI ¢ TeM, 4TOOBI O0JIee MOTHO OXBATUTh MaTepual yueOHOMH TUCIUILIMHEI.

B aynurtopuu, rne npoBoIUTCS YCTHBIM ONPOC, JODKHO OAHOBPEMEHHO HAXOAUTHCS He
OoJiee 1IECTU CTYACHTOB HA OJHOTO MpPErnoAaBaTelis, IPUHUMAIOLIEro Sk3aMeH. Ha moaroroBky
oTBeTa Ha Ouier Ha oTBoAuTCcs 40 MUHYT.

Ha npomexyTtounyto arrectanuio B ¢popme sk3amena B KbI'Y orBoxutcst 30 6amioB u3
100 BO3MOXHBIX OaIOB MO JUcHUIUIMHE B ceMecTpe. OCHOBOM Al ONpeneNieHHs] OLEHKH
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CIy’)KUT YPOBEHb YCBOCHMs OOYyYaroIIMMUCS MaTepualla, MpelyCMOTPEHHOTO JaHHON paboueit
nporpamMmmoii. K sk3amMeHy normyckaroTcs CTyeHTHI, HaOpaBiire 36 u 6oiee 0aJIoB 10 UTOTaM
TEKyIero KouTposisi. Ha sk3ameHne cTyeHT MoxeT Hadpath oT 15 1o 30 Gamios.

Pesynbrar sx3ameHa BbIpaXaeTcst OLIEHKAMU:

«Ormrano»— ot 91 10 100 6a/U10B — TEOPETUYECKOE COZIEPKaHNE Kypca OCBOCHO TIOITHOCTHIO, 0e3
po0eNIoB, HEOOXOIMMBIE MPAKTUYECKUE HAaBbIKK pabOThI ¢ OCBOEHHBIM MaTepraiioM copMupoBaHbl. Bee
NPEIlyCMOTPEHHBIE TIPOTrpamMMol 00ydeHUs yueOHbIE 3a/[aHusl BBITTOJHEHBI, KaYeCTBO HMX BBITOJHEHHS
OIICHEHO YMCJIOM OAUIOB, ONM3KMM K MakCHMaIbHOMY. Ha sK3ameHe CTyZIeHT JAeMOHCTPHpPYET TiTyOOKHe
3HaHUS TPEAYCMOTPEHHOIO TpOrpaMMON MaTepuaia, YMEET YETKO, JIAKOHWYHO W JIOTUYECKU
TIOCIIE/IOBATENBHO OTBEYATh Ha TIOCTABJIEHHBIE BOIPOCHL.

«Xopoio» — ot 81 10 90 6a/LI0B — TEOPETHUYECKOE COZIEPYKaHKEe Kypca OCBOCHO, HEOOXOIMMBIE
[PaKTUYECKUE HABBIKM pabOThl  C(HOPMHUPOBAHBL, BBINOJHEHHbIE Y4eOHbIC 3aJaHUs  COZAEpXKar
He3HauuTeNbHble oumOKU. Ha 5Kk3aMeHe CTyZleHT JEeMOHCTpUpYET TBEPAOE 3HAHME OCHOBHOTO
(mporpaMMHOIo) Marepuaia, yMeeT YeTKO, I'PaMOTHO, 0e3 CYILECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
TIOCTaBJIEHHBIE BOIIPOCHI.

«Y10oBJ1eTBOPHUTEILHO» — 0T 61 1m0 80 0aI0B — TeopeTnueckoe colep)KaHue Kypca
OCBOCHO HE IIOJHOCTBbIO, HEOOXOIUMBbIE IPAKTHYECKUE HABBIKM paboThl Cc(HOPMUPOBAHbI
YaCTUYHO, BBIMOJIHEHHBIE YdeOHbIE 3a7aHusl coaepxar rpyOsie omnOku. Ha sk3amene cTyaeHT
JI€MOHCTPHUPYET 3HAHHE TOJILKO OCHOBHOI'O MaTepHaja, OTBEThl COAEP)KaT HETOYHOCTH, ciabo
apryMEHTHPOBaHbI, HAPYIIEHA MOCIEOBATEIILHOCT U3JI0KEHUS MaTepraa

«HeynoBiaersopurebHo» — 0T 36 10 60 0a110B — TEOPETUYECKOE CONEPIKAHNE Kypca
HE OCBOEHO, HEOOXOJMMBIE MPAKTUYECKHE HABBIKM PabOTHI HE CPOPMUPOBAHBI, BHIIIOJIHEHHBIE
yueOHbIe 3a/laHus coJepXkaT rpyOble OIMOKM, JOMOJHUTEIbHAs CaMOCTOsITENbHAs paboTa HaJ
MaTepuaJoM Kypca HE MpPHUBEIET K CYIIECTBEHHOMY TIIOBBIIICHUIO KayeCTBA BBITIOJTHEHUS
yueOHbIX 3ajaHuil. Ha sk3aMeHe CTyleHT OeMOHCTPUpPYET HE3HAaHHE 3HAYMTENbHOM YacTu
POTPAMMHOTO MaTepHaja, CYIIECTBEHHbIE OIMMOKM B OTBETaX Ha BOIMPOCHL, HEYMEHHE
OpPHEHTUPOBATHCS B MaTepHaje, He3HAaHHE OCHOBHBIX MOHATUH TUCIUILIMHEL.

6. MeToau4yeckne MaTepualibl, onpeae/silonue nNpoueaypbl OleHUBAHUS 3HAHUMH, YMeHUH,
HABBIKOB M (MJIM) ONBITA AeATEJIbLHOCTH

@OpMBI TEKYILIEro M MPOMEXKYTOYHOIO KOHTPOJIS 3HAHWWM CTYJIEHTOB IO JMCIUIUIMHE
OTPENENSAIOTCS B COOTBETCTBUU C YYEOHBIM ILTAHOM OOpa3oBaTEeIbHOW MPOTPaMMBI U B
COOTBETCTBUHM C JAcHCTByrommuM [lookeHreM o0 OauIbHO-PEHTHHTOBOM CHCTEME OIEHKH
ycneBaemoctu cryaeHToB KbI'Y.

Ot obyuatomuxcsi Tpedyercss MoceuieHre 3aHsITUH U 3HAKOMCTBO C PEKOMEHIOBAHHOM
JIUTEpPaTypoil.

[Tpu arrectanuu 0Oy4arOIMIMXCS OLIEHUBAETCS KAayecTBO PAaOOTHI Ha 3aHATHUAX (YMEHHUE
BECTH JUCKYCCHIO, CIIOCOOHOCTh YETKO M EMKO (OpMYyJIHpOBaTH CBOM MBICIH), YPOBEHBb
MOJTOTOBKU K CAMOCTOSITEIHbHON JIeATENbHOCTH, Ka4eCTBO BBIMOJHEHUS 3aJaHUil (Tpe3eHTaIHi,
JIOKJIaJIOB, BBITIOJTHEHUE MPAKTUYECKUX paboT U 1p.).
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Pe3y.111>TaT1,1 0CBOCHUA y‘-lGﬁHOﬁ AUCHMIIIMHBI, IOAJICKAIIIME MIPOBEPKE

Tao0mwma 9
]
E ®opmyaupoBKa I[lnanupyemble pe3yabTaThbl 00y4eHUs] B OLEHOHOIO
S KOMIIEeTeHIIUH U3 (moka3zaTesu JOCTUKEHHS 32ITAHHOTO MATepHaNa
Q oIrocC BO YPOBHSI OCBOCHUSI KOMIIETEHIIM) P
OIIK -1.1. 3naer ¢pyHIaMeHTaIbHBIC
3aKOHBI TPHUPOABI M  OCHOBHBIC
o duznueckue U MaTeMaTHYECKUE B
o) OIIPOCHI K
= | OIK-1. Criocob6eH | 3aKOHBI p
= HCIIOJIB30BaTh OIIK-1.2 Y% KOJLTOKBHYMY,
3 -1.2. MeeT MIPUMCHSTh
S | monokeHwus, 3aKOHBI M P OaHK TECTOBBIX
S | Meromb e’CTeCTBeHHLIX dustricckue SO ! 3a/aHuH, 38]aHHs
S A MaTeMaTUYECKUE METO/IbI TUTSt U BOIOPOCHI K
2. | HayK ¥ MaTeMaTuKM JJIs
3 pelieHust 3a1ad TEOPETUYECKOro | MPAKTHYCCKUM
2. | pemeHus 3a1aq AN
5 MHKEHEPHOI MPUKIIAAHOTO XapaKTepa . 5 .
g NEeSTeTbHOCTH OIIK-1.3. Bnaneer HaBBIKAMU - zf)MeH '
O WCIIOJIb30BAaHUs 3HAHWK (PU3UKH W Y,
MaTeMaTHKU npu peLIeHUN
MPAaKTHYECKUX 3a7a4
IIK-1.Cniocoben
CTPOUTH MIpOCTEUILINE
busznueckue u
MaTeMaTU4YeCKHe Bonpoch! «
O | MoJenH apuOoOpPoB
e PHDOPOB: | I1K-1.1. Vmeer CTPOUTH (PU3UUECKUE KOJUIOKBUYMY,
7 | CXem,  ycerpouers i 0aHK  TECTOBBIX
5 | yeranosok sexrponuky | ¥ MATEMATHIECKHE MOZIEIN MOJICIIeH, sanaHi. s
Zlu HaHORJIEKTPOHUKHU | Y3JI0B, 0110KOB i
5 Pa3IUYHOTO 1 Bompocel K
3 HPAaKTUYECKHM
=y (bYHKIIMOHAIBHOTO IIK-1.2. Bnaneer HaBbIKAMH RAHATHIM
Q )
= HasHA4ICHUA, @  TakKC | yoyMmpr0TEPHOrO MOJETMPOBAHUH BOTIPOCHI K
HCII0JIb30BATh SK3AMEHY:
CTaHJIapTHHIE Y
MporpaMMHBIE CpEJCTBA
ux KOMITBIOTEPHOTO
MOJICJIMPOBAHUS

7. YueOHO-MeTOAMYECKOE O0ecTieueHHe TUCHMILINHBI (MO1YJIs1)

7.1. OcHoBHas IUTeEpaTypa

[umkwun I'.I'., Areee 1.M. M.: HanosnekTpoHuka. DjIeMEHThI, TPHOOPHI, YCTPONUCTBA.
Yuebnoe mocooue/ BUHOM. Jlaboparopust 3Hanwmid, 2015.— 409 ¢.— DBC «IPRbooks»
B.E. bopucenko [u nap.]. Hanosmekrponuka. Teopus u mnpakTtuka. YdueOHUK/ M.:

BUHOM. JIa6oparopus 3nanwmid, 2013.— 367 ¢.— DBC «IPRbooks»

HparynoB B.II. Ocrteprak /... Mukpo- W HaHOZJIEKTpOHHUKA YuUeOHOE TOCoOHe.
HoBocubupck: HoBocnbupckuii rocysapcTBeHHbINH TEXHHUECKUI yHUBEpcuUTeT, 2012.—

38 c.— DBC «IPRbooks»

OpnoBa M.H. bop3six WU.B. Hanoanektponuka Kypc nexuuit. M.: U3gartensckuit Jlom
MUCuC, 2013.— 50 c.— O3BC «IPRbooks»
[llyxa A.A. Hanosnekrponuka. Yueonoe nocooue. M.: BUHOM. JlabopaTopus 3HaHMiH,
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2012. 342 ¢.— DBC «IPRbooks»

7.2 lono/iHUTEIbLHAS JIATEPaTypa
bopucenko B.E., BopooreB A.U., Ytkuna E.A.. Hanosnektponuka. M. U3zn. bunowm,
2012, 340 c., ObC «JIanbp».
B.II. lparynos, W.I'. HensBectHsiii, B.A. ['puagunH. OCHOBBI HAHOZJIEKTPOHUKHA —M.:
Jloroc. 2006. -496 c., OBC «BookFinder».
.M. bepmaH n Op. BeeneHve B KBaHTOBble KoOMMbiOTepbl. MoOCKBa,
N>xeBck: PerynspHasa n xaotudeckas gnHamuka, V>XeBCKUM NHCTUTYT
KOMMbIOTEPHbIX nccnegosaHun, 2004.— 188 c.— 3bC «IPRbooks»
Put M. HaHOKOHCTpyupoBaHue B Hayke U TexHuKe. BeegeHue B mMup
HaHopacyeTa MockBa, W>xeBck: PeryndpHasa ©n XaoTu4yeckas
AnHamMmuka, 2005. 160 c.— 3BC «IPRbooks»
3ebpes .. dOumsnyeckne o0oCHOBbI KPEMHMEBOWN HAHOINEKTPOHUKN
yyebHoe nocobumne gna sysos. M.: BUHOM. JlabopaTopusa 3HaHum, 2015.
— 241 c.— 3BC «IPRbooks»
Hanorexnonoruu B moxynpoBogHHKOBOH 3nekrponuke/ OtB. Penaktop A.JI. Acees. —
Hosocubupck: U3n-so CO PAH, 2004. — 368 c.
Abpamo  W.M., Hosuxk E.I. UYucnenHoe MojenupoBaHue
OJIHOBJIEKTPOHHBIX TpaH3UCTOPoB. — MH.: bectnpunt, 2000. — 164 c.
baymecrep /., Oxept A., Llaiinmuarep A. ®dusuka kBaHTOBOH uHpOpmauuu. — M.:
[Hoctmapker, 2002. — 376 c.
Vaitrcaiine JIx., Oirnep M., Angepc P. m ap. Hanorexnomoruss B Onmxaiimem
necsatuinetuu. IlporHo3 wHampaenenumst wuccienoBanuii./ I[log pen. M.K.Poxo,

METANNIMYCCKUX

P.C.Vunpamca u I1. AnuBucaroca. Ilep. ¢ anrin. — M.: Mup, 2002. — 292 c.
10. CipaBouno-uHpopmarmonnas cucrema « KoHCyIpTaHT-TUTFOCH
11. CnpaBouno-uHpopmManronHas cucrema «l'apanT»

B ToM uncne COBpPCMCHHBIC HpO(l)eCCI/IOHaJ'IBHLIe 0a3bl JaHHBIX

e HaumenoBanne
I /;[ 3JIEKTPOHHOT' 0 KpaTtkas xapakTepucTHKA Anpec caiita | YciaoBus gocryna
pecypca
ONEeKTPOHHEIE BEPCUU 885898 monHbIX ABTOPH30BaHHbIi
TEKCTOB JIICCEpTallMii ¥ aBTOpedeparoB U3 http:// ) n0CTyI 3
1 9B/ PI'b douna Poccuiickoit rocynapersennoi | Www.dissaslr | o < (k.
oubmoTexn u 112-113)
ABTOpUTETHAS MOJIUTeMaTH4YecKas
«Web of p http://
. pedepaTruBHO-OHOIHOTrpadruecKast u .. Hoctyn mo  IP-
2 Science» . | www.isiknowl
HayKOMeTpHUecKkass 0aza ITaHHBIX, B KOTOPOH aapecam KBI'Y
(WOS) edge.com/
MHICKCUPYIOTCS 0K0JIO 12,5 THIC. )KypHAJIOB
Sciverse PedeparuBnas n aHanuTuueckas 0a3a JaHHBIX,
Scopus cozeprkalas 21.000 peLEeH3UpYEMBIX
) ] < . | http://
u3garenabersa | okypHano; 100.000 xuur; 370 KHUKHBIA cepuit Hoctyn mo IP-
3 . WWW.SCOpUS.C
«JIb3eBUP. (mpomoypkaromuxcs  u3jaHui); 6,8 MIH. om aapecam KBI'Y
Hayxka u JIOKJIaJIOB U3 TPYIOB KOH(DepeHInit -
TEXHOJIOTHH»
DJeKTpoHHAs 6ubimorexa HaY4HBIX
myOsMMKanuii - MOJTHOTEKCTOBBIE BEPCHH OKOJIO
Hayunasn 4000 wunHOCcTpanHbIX U 3900 OTEUECTBEHHBIX
JJIEKTPOHHAS | HAYYHBIX XYpHAIOB, pedeparsl myomukamnmii 20 | http:/ .
4 p y Yp pecep Y 1 . Ionnerit noctyn
OnobamoTexa TBICSY JKYPHAJIOB, a Takke omucanus 1,5 miH. | elibrary.ru
(HOBb PO®®U) | 3apyOexHBIX U poccuiickux aucceprarmid. 2800
POCCHIICKMX JKypHaJoB Ha 0e3BO3ME3IHON
OCHOBE
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http://elibrary.ru/
http://elibrary.ru/
http://www.scopus.com/
http://www.scopus.com/
http://www.scopus.com/
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.diss.rsl.ru/
http://www.diss.rsl.ru/
http://www.diss.rsl.ru/

HammonansHas MH(GOPMAITMOHHO- ABTOPHU30BaHHBII
aHAINTHYECKasT CHCTEMa, aAKKYMYJIHPYHOIast nocrymn. Ilo3sossier
Oosiee 6 MHUJUTHOHOB MyOJIHMKAIUA POCCHHCKHUX JIOTIOJTHSATD u
ba3a nanubIx )
5 Science Index | 2BTOPOB, @  TaiKe nHpopManmio 00 wux | http:// YTOYHSATH CBEICHUS
(PYHII) mutHpoBaHun u3 Oomee 4500 poccuiickux | elibrary.ru 0 My OJIMKAIUSX
JKYpHAJIOB. YUEHBIX KBI'Y,
UMCHOIIUXCA B
PUHIL
OObearHEHHBIH IeKTPOHHBIN KaTajaor (GOHIO0B
HaumonanbHa Hv P ¢ JHA Hoctyn c
poccuiickux ~ OWOIMOTEK, comepkammi 4
s1 2JIEKTPOHHAsI ] ANEKTPOHHOTO
6 331 542 ANEKTPOHHBIX IOKyMeHTOB | https://H30.pd
Oubanorexa 00pa30BaTeNbHOr0 M HAYYHOI'O XapakTepa I0 AHTATBHOTO 32714
PI'b p YHHC P p oubmmorexku KBI'Y
Pa3IMYHBIM OTPACIISAM 3HAHHUI
7.3. lleprnoauyeckue U31aHUA
1. Hano- n MukpocucTemMHasi TeXHUKa (KypHaI)
2. MUKpO3JIeKTpOHHKA (3KypHAIT)
3. ®u3uKa U TEXHOJIOTHUS MOTYIPOBOIHUKOB (KypHA)
4. ®uszuka TBEpIOTO Tea (KypHa)
5. IToBepxHOCTH (KypHa)
6. XXypHaun sKkcriepuMeHTaIbHON U TeOPEeTHYECKOM pu3nku (KypHa)

7.4 UnTepHeT-pecypchl
. http://archive.neicon.ru — mOJTHOTEKCTOBbIE apXUBBI 3apYOSKHBIX KYpPHAIOB
. http://window.edu.ru/window - uHpOpMaLIMOHHAs cUCcTEMa
. http://techlibrary.ru/ - Texuuueckas 6ubIMOTEKA

. http://www.en.edu.ru/catalogue/ - oOpazoBaTenbHbIil OpTAI
. http://www.nanonewsnet.ru — MaTepuabl 110 HAHOTEXHOJIOTUSIM

. http://www.frbr.ru - MaTepuabl M0 HAHOTEXHOJIOTHSIM
. http://www.russianelectronics.ru — nopran «Bpems 37eKTpOHUKI»
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. http://www.platan.ru — KaTajaor 3JeKTPOHHBIX KOMIIOHEHTOB

7.5. MeTonnueckne yKa3aHus 10 NPOBeJCHUIO Y4eOHBIX 3aHATHI M OPraHU3aluH
CaMOCTOSITEIbHOM Pa0oThl CTy/ACHTA.

MeToanuyeckne peKOMEHIAIUMN K YTEHHIO JIEKIUIA.

MeTtoudeckre peKOMEHIAIMH OOIIEro XapakTepa I0 MPOBEACHUIO YUYCOHBIX 3aHATHU U
OpraHM3alMK CaMOCTOSITEILHON pabOThl CTYAEHTOB IOCTATOYHO XOPOIIO pa3paboTaHbl MHOTUMHU
OTCUECTBCHHBIMU UM 3apyOC)KHBIMH aBTOPAMH, B TOM YHCIIE C Y4€TOM KOMIETEHTHOCTHOTO
MOJX0Ja MPH OpraHMu3alMu 00pa30BaTEIHLHOIO MPOIECCa, OCHOBAHHOTO HA JESTEIbHOCTHOM
MOJICJIM  TIOATOTOBKHM BBIMYCKHHKA BYy3a. XapaKTepHOH OCOOEHHOCTHIO peanuzanuu
JeSITebHOCTHOM MapaJurMbl 00pa30BaHUs SBJSETCS YMEHbIIEHHE TPYIOEMKOCTH ayAUTOPHOM
paboThl U COOTBETCTBYIOIIEE TMOBBIIMICHUS TPYAOEMKOCTH CaMOCTOATEIbHOU paboThl. Pabounii
y4eOHBIA TUIaH  JUIS 0akalaBpoB IO HAMpPAaBIEHUIO TMOATOTOBKH «DJEKTPOHUKA U
HaHodJekTpoHuka» B KBI'Y, npenycmarpuBaer 00beM KOHTaKTHON paboThl mpumepHo 47% oT
o0mIe TPyAOEMKOCTH AUCHMILTUHApHON moarotoBku. [lo mucrumnnube «HaHo31meKTpoHUKay,
KOTOpasi BKIJIIOUEHA B yKa3aHHOW BbIIIE Y4YEOHBI TJaH, BBIIEPKHUBAETCSA ITOT MoOKa3aTenb. B
TaKUX YCIIOBUSIX MMEET MECTO TOBBIIICHHE POJIM, 3HAYHMMOCTH U OOBEMOB CaMOCTOSITENBLHOM
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paboThI CTYJICHTOB, MPU U3YUYECHUHU JaHHOW JUCUUIUIMHBL. B TO ke Bpems yueOHas (KOHTaKTHas)
pabota, TmO-TIpeXHEMY, JOJDKHA, OE3yCIOBHO, BBINMOJHATH CHCTEMOOOPA3yIOIIyI0 pPOJb,
obecrieunBasi PEryJsipHOCTb M LIEJIEBYIO HAIIPABICHHOCTh 00pa30BaTEIbHON JEATEILHOCTH 10
AHHON MUCLUILIINHE.

OcHoBHBIMU (popMam¥ OpraHu3any y4eOHBIX (ayAUTOPHBIX) 3aHATUN MO AUCIUILIAHE
«HaHO0371eKTpOHKKa» ABJISIOTCS JIEKIIMU U IPAKTUYECKUE 3aHATHUS.

[Ipn moAroTroBke JEKIMOHHBIX 3aHATUI MpEnojaBaTesb JODKEH ONPEAEIUTb LEIH U
3aauM JIEKIUH, pa3padoTarh IJIaH MPOBEACHUS JIEKIIUH, OCYHIECTBUTH MOAOOp JTUTEpaTyphl
(03HaKOMJIEHHE C TMEPUOJMYECKUMH H3JaHUSIMH 10 TEME JIEKIHi), 0T0op HEoOXOJUMOro H
JOCTaTOYHOTO IO COJIEp’KaHuI0 yueOHOro marepuania. JIekTop onpeaensieT METObl, IPUEMbI U
CpelcTBa NOJAEpKaHHUSI HHTEpeca, BHUMAaHMS, CTUMYJIUPOBAHUS TBOPUECKOIO  MBIIIICHUS
CTYJCHTOB.

Jlexius 1oJKHA BKIJIIOYATh B KAUECTBE 3TAaNoB (OPMYJIUPOBKY TEMBbI JIEKIUH, IepeueHb
BOIPOCOB, H3JIOKEHUE BBOJHOM YacTH, OCHOBHOM 4YacTH, KpaTKHe BBIBOABI MO KaxJAOMy
PacCMOTPEHHOMY BOIIPOCY U PEKOMEHJAIMU JINTEPAaTypHBIX HCTOYHUKOB IO H3JIaraeMbIM
BonpocaMm. Ecnu ouepenHoe 3aHATHE SBISETCS MPOJMOIDKEHHEM  MPEeIbIaylIed JeKIuH,
1enecoo0pa3Ho KpaTKo chOpMyIHpOBaTh MOJyUYEHHBIE paHEe Pe3ysbTaThl, HEOOXOAUMbIE IS
IIOHMMAHHUS M YCBOEHUSI HM3Yy4YaeMBbIX BOIIPOCOB. B 3aKIIOUMTENBHON YacTU JIEKIIUU JKEIATEIBHO
00001MTh Hambosee BaXKHBIEC U CYIIECTBEHHbIE MOMEHTHI JICKIIMH, CHIeJaTh BBIBOJBI, a TAKKE
copMyIMpOBaTh 33Jauu Il CAMOCTOSITEIHLHON paboThl CTYAEHTOB M yKa3aTh PEKOMEHIYEMYIO
mutepatypy. LlemecooOpa3Ho Takke BBIACTUTH BPeMs Ui OTBETAa HA BOIMPOCHI CTYIACHTaM H
BO3MOXKHYIO JUCKYCCHIO 10 M3JI0)KEHHOMY MaTepHajy Ha JIEKIHH.

CopepxaHue JEKINHU 110 JTaHHOW TUCUUIUIMHE JOJDKHO COOTBETCTBOBATH IUIAKTUYECKUM
NPUHIMUIIAM, KOTOphIe OOECIEYMBAIOT COOTBETCTBUE M3JIaraeéMOro MaTepuaja Hay4dHO-
METOJMYECKUM OCHOBaM II€JarOrMYecKoil AesITenbHOCTH. (OCHOBHBIMM M3 HHUX SIBIISIFOTCS
L[EJIOCTHOCTD , HAYYHOCTb, JOCTYMHOCTh, CHCTEMAaTHYHOCTb W HaIJIJHOCTb.

O PexTUBHOCTh JEKIMU MOXKET OBITh TMOBBIIIEHA 33 CYET PAIMOHAIBHOTO
UCIOJIb30BAaHUSl TEXHMYECKUX CpelacTB. KOMIUIEKTBI  TEXHMUYECKHX CpPEICTB HEO0OXOIUMO
TOTOBUTH K KKJOU JIGKIIUHU 3a0J1arOBPEMEHHO, HE TIeperpykast UMH ayTUTOPHIO.

CymectByeT Kiaccu@UKaus JEKIUI O TUIIAaM U METOJaM HX MNpOBeACHUs (BBOJHAS,
YCTaHOBOYHAsl, MPOTpaMMHasi, 0030pHAas, UTOroBass W J1p.). lIpu H3II0KEHUH NPOrPaMMHOTO
MaTepuaia Mo JAHHON IUCHMIUIMHE Ha JIEKIUAX PEKOMEHJIyeTCs IIMPOKOE HCIOIb30BaHHUE
cpeactB HHOOPMAIIMOHHO-KOMMYHHKAMOHHbIX TexHonoruu (MKT) u  aynnmo-BHACOTEXHHKH.
[loaroroBka BUAEO — JIEKIIMA COCTOUT B MEPEKOAUPOBAHUH, NEPEKOHCTPYUPOBAHUU YUEOHOI
nH(pOpMaLMK [0 TEME B BU3YaJbHYIO (OpMY I MPEABABICHUS CTY/IEHTaM 4Yepe3 TEXHUUYECKHE
cpeacTBa 00yUYeHUS WIIM CXEMBbI, PUCYHKH, YEPTEKH.

MeToanyeckue peKOMEeHIAIUH M0 MOAT0TOBKE K MPAKTHYECKUM 3aHATHAM

[IpakTuueckne (CeMHUHApCKWE) 3aHATHS — COCTaBHAasS dYacTh Yy4eOHOTO Ipoliecca,
rpynmoBasi (opMa 3aHATHI NpPH aKTUBHOM YYacTHH CTYICHTOB. [IpakTH4YecKue 3aHsATHs
CIIOCOOCTBYIOT YIIIyOJICHHOMY HM3YYCHHUIO HamOoyiee CIOXKHBIX IMPOOJIEeM HAyKH H CIyXKat
OCHOBHOW (pOpMOI TOABEACHUS MTOTOB CaAMOCTOSITENBHON paboThl oOydaromuxcs. Llenbro
NPAaKTUYECKUX 3aHATHH SBISETCS YIIyOJieHHMEe | 3aKpEIUICHHE TEOPETHYSCKUX 3HAHWH,
MOJTyYEeHHBIX 00YYAIOIIMMUCS HA JICKIHSIX U B MPOIIECCE CAMOCTOSITEILHOTO U3yUeHUsT y4eOHOTrOo
MaTepuala, a, CleIoBaTeIbHO, (OPMUPOBAHKE Y HUX ONPEICICHHBIX YMEHHI U HABBIKOB.
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B xome mOATrOTOBKM K CEMHHAPCKOMY 3aHITHIO HEOOXOAMMO MPOYHTATH KOHCIEKT
JIEKIMH, WU3YYUTh OCHOBHYIO JIUTEPATYpPy, O3HAKOMUTHLCS C JOMOJHHUTEIbHOW JHUTEepaTypou,
BBIMIOJIHUTh ~ BBIJJAHHBIE TpernojaBaTeleM NpakTUdeckue 3aaanus. Ilpu 3TOM  ydecThb
pPEKOMEHIAIMK TIperoaaBarenss U TpeOoBaHusi mporpammbl. JlopaOaTeiBaTh CBOW KOHCIIEKT
JIEKIIMH, JIeasi B HEM COOTBETCTBYIOIINE 3AMUCH U3 JIUTEPATYPHI.

KenatenbHO TmTpU TMOATOTOBKE K TMPAKTHYECKUM  3aHATHUSM 1O  JUCITUIUIHHE
OJIHOBPEMEHHO UCIOJIb30BaTh HECKOIBKO UCTOUYHHUKOB, PACKPBIBAIOIINX 33/IaHHBIE BOIIPOCHI.

Ha mnpakTtrdeckux 3aHATHSIX OOydYarOIIMecs ydarcs TPaMOTHO U3JlaraTh MPOOJIEMBI,
CBOOOJIHO BBICKA3bIBATh CBOW MBICIIH H CYXKJICHUS, pACCMATPUBAIOT CUTYAIIUHU, CTIOCOOCTBYIOIIHE
pa3BUTHIO MPOGECCHOHANTBHON KoMIleTeHTHOCTU. CreayeT MMeTh B BUAY, YTO IMOATOTOBKA K
MPAKTUYECKOMY 3aHSTHIO 3aBUCUT OT (OPMBI, MECTa TPOBEICHUS CEMHHapa, KOHKPETHBIX
3a7laHUi U IOPYYCHUH.

MeTtoanyecKkue peKOMEeHIAHH 110 OPraHU3ALMH CAMOCTOSITEIbHOM PadoThI

CamocrosiTenpbHass paboTa OO0ydYarIIMXCS - CHOCOO0 aKTUBHOTO, IIEJICHANPABICHHOTO
nproOpeTeHNs CTYJACHTOM HOBBIX Ul HErO 3HaHUI U yMEHUH 0e3 HEeMOCPECTBEHHOTO YYacTHUs
B 3TOM IIpoliecca npenojaBaTesneil. IIoBpleHHe poiar caMOCTOSITENbHON PabOThl 00yYarOLINXCS
IIPY IPOBEICHUH Pa3IMYHbIX BUIOB YUEOHBIX 3aHITUH MpPEAIoaraer:

- ONTHUMM3ALMIO METOJIOB 00YUEHUs!, BHEIPEHNE B YUE€OHBII MPOLecC HOBBIX TEXHOJIOTHI
o0y4YeHHs, TOBBIAIOUIMX  MPOU3BOJUTEIBHOCTh  TpyJa  HpenojaBaTels, AaKTHBHOE
UCITOJIb30BaHUE UH(POPMALMOHHBIX TEXHOJOTHH, MO3BOJIAIONINX 00ydJarouieMycsi B ya100HOe A7
HET0 BpEMsI OCBaMBaTh yueOHBI MaTepHa;

- HIMPOKOE BHEIPEHUE KOMIIBIOTEPU3UPOBAHHOIO TECTUPOBAHHUS;

- COBEpIICHCTBOBAaHME METOJIUKHU IMPOBEACHUS MPAKTUK M HAYYHO-HUCCIIECAOBATEIBCKOM
paboTbl 00yuaromuxcs, MOCKOJIbKY MMEHHO 3TH BHUAbI y4yeOHOH paboThl B MEPBYIO OYepe]b
TOTOBAT O0YYArOIIUXCS K CAMOCTOSITEIbHOMY BBITIOJTHEHUIO PO EeCCHOHANIBHBIX 3a/ay;

- MOJICPHM3ALIMIO CUCTEMBI KYPCOBOTO U JAUIUIOMHOTO POEKTUPOBAHUS, KOTOpast TOJIKHA
MOBBILIATH POJIb CTYJEHTA B 110A00OpEe MaTepuraa, MOMCKe MyTel perieHus 3aaay.

CamocrosrenbHass paboTa TPUBOIUT CTYACHTA K TMOJYYCHHIO HOBOTO 3HAHHA,
VIOPSIOUEHHIO M YIUIyOJCHWI0  MMEIOMIMXCSl  3HaHWW, (OPMUPOBAHHIO y  HEro
po(hecCHOHANBHBIX HABBIKOB U yMeHMH. CaMocCTOsATeNbHAsI pab0oTa BBINOIHAET Psii QyHKIUI:

- pPa3BHBAIOIIYIO;

- “H(POPMAIIMOHHO-00YYAOIIY10;

- OPUEHTHUPYIOLIYIO U CTUMYJIUPYIOILYIO;

- BOCTIMTHIBAIOIIYIO;

- UCCIIEZI0BATEIBCKYO.

B pamkax Kypca BBIIIOJIHSAIOTCS CI€AYIOUINE BH/IbI CAMOCTOATEIbHON PadOThI:

1. IIpopaboTka yueOHOro MaTepuaia Mo KOHCIEKTaM, ydeOHOI U Hay4dHOU JuTeparype,
METOAMYECKUM PEKOMEHAALUUsAM (Ul MOArOTOBKM K Ja0OpaTOpHBIM 3aHATHUSM, TeCTaM,
KOJIJIOKBUYMaM U IIPOMEXYTOYHON aTTeCTallun);

2. PerymnspHoe caMOTeCTUpOBaHHME U CAaMONPOBEPKA I10 BOIIPOCAM Ha 3K3aMeH (3a4er);

3. CamocrosTenbHas  IOMCKOBO-UCCIIEJOBaTeNbCKasi  pabora MO0  HM3y4aeMoi
JUCLUUIUINHE C HCIOJb30BAHMEM JIIOOBIX BHJIOB MCTOYHMKOB HMH(popManuu (B TOM uHUCIE U
HOBBIX HH(OPMALMOHHBIX TEXHOJIOTU).
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CryneHTaM peKOMEHIYeTCsl ¢ CaMOro Hayaja OCBOEHHs Kypca paboTarh C yueOHBIM
MaTepHajioM M BOTPOCAMHU K MPOMEKYTOUHOW aTTecTalni B (hopMe MOATOTOBKU K OYEepPETHOMY
71a00paTOPHOMY 3aHATHUIO M KOJUTOKBUYMY. [Ipy 3TOM akTyalm3upyroTCss HMEIOIIMECs 3HaHUS, a
TaKXke co3gaercss 0aza I YCBOGHHs HOBOIO MaTepHana, BO3ZHHKAIOT BOIPOCHI, OTBETHI Ha
KOTOpBIE CTYJIEHT MOJIy4YaeT Ha 3aHATUSAX.

[Ipu ocBoeHMM Kypca CTYIEHT MOXKET I0JIb30BaThCs OWOIMOTEKONW By3a, KOTOpas B
IIOJIHOM Mepe obecrneueHa COOTBETCTBYIOIIEH JIMTEpaTypoil. 3HAYUTENbHYH0 IIOMOIIL B
MOJIFOTOBKE K OYEPETHOMY 3aHSATHIO MOXET OKa3aTh KPaTKUM KOHCIEKT JeKIuil. OH ke MOXeT
UCIIONIB30BaThCS U AJIS 3aKpeIuieHus: HoBoro marepuana. CamocrosdrenbHas padoTa CTyJIEHTOB
IpeoyCMOTpEeHa Y4eOHBbIM IIJJAHOM U BBINOJHsSETCS B oOs3aresbHOM nopsiake. [lo
HEO0XOUMOCTH CTYIEHT MOKET 00paIlaThCs 3a KOHCYJIbTALUEH K IIPENO1aBaTEIo.

JUis ycnemHoi opraHu3alliid CaMOCTOSITENbHON paOOThl BCE AaKTUBHEE IMPUMEHSIOTCS
pa3zHooOpa3Hble OOpa3oBaTelbHBIE pecypchl B ceTu VHTepHEeT: cucTeMbl TECTHPOBAHUS IO
pasNu4HbIM  00JacTsAM, BHUPTyaJbHbIE JIEKLIUH, J1a0opaTopuu, IpH 3TOM I0JIb30BATEIIO
JOCTAaTOYHO MMETh KOMIIBIOTEp W MOAKIIOUeHHE K MHTepHeTy mJif TOro, 4yToObl CBSA3AThCS C
IIpenoaaBaTeieM, pelaTh BBIYUMCINUTENBHBIE 3a1a4l U MOJIy4yaTh 3HaHuA. Vcnonb3oBaHue ceTei
YCUJIMBA€T POJIb CAMOCTOSITEIbHOM pabOThl CTyJIEHTAa W IO03BOJISET KapAMHAIBHBIM 00pa3oM
MU3MEHUTh METOAMKY npernonaBaHusd. CTyIEeHT MOXKET MOJIy4aTb BCE 3aJaHUsS U METOJUYECKHE
YKa3aHHs YEepe3 CEpBep, YTO JAaeT €My BO3MOYKHOCTb IIPUBECTH B COOTBETCTBHE JINYHBIE
BO3MOXHOCTH C HEOOXOJAMMBIMHU Il BBIMOJHEHHS paboT Tpypozarpartamu. CTyAeHT HMeeT
BO3MOKHOCTb BBIIOJHSATH Pa0OTY JJ0OMa UJIH B ay IUTOPHH.

Bonbmoe BociuraTenbHOe W 00pa30BaTEIbHOE 3HAYCHHE B CAMOCTOSITEILHOM Y4eOHOM
TPYZAE CTyJIE€HTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YX/IaeT U MOAEP)KUBAET BHUMAaHNE
U WHTEpPEC, MOBBIIIAET aKTUBHOCTh MaMSATU U MBIIUICHUS, [TO3BOJIAET CTYACHTY CBOEBPEMEHHO
OOHApY>XKUTb W YCTPAaHUTh JOMYIICHHbIC OIIMOKH W HEIOCTaTKH, OOBEKTHBHO OMPEICITUThH
YPOBEHb CBOMX 3HAHUH, IPAKTUYECKUX YMEHHM.
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8. MarepunajbHO-TeXHUYECKOe o0ecnedeHne JUCHUIINHBI

3a UHCTUTYTOM U KadeIpoi 3aKperuieHbl CIelHaibHO 000PYAOBAaHHBIE ayJUTOPUH IS
YTeHUs JIeKUMA U TPOBEACHUS MNPAKTUYECKUX 3aHSATHH C MCHOJb30BAaHUEM CPEACTB
COBpPEMEHHBIX HMH(POpMaUOHHBIX TexHonorud (aya. Ne 146, Ne418, No4l17). Crynentam
obecrniednBaeTcs JOCTYIl K pecypcam rinodanbHoi cetn MHTepHET. B KOMIBIOTEPHBIX KIlaccax
(Ne319, Ne320), 3akperuieHHBIX 3a (akyiabTeToM H Kadempoil, a Takxke Oosee yem B 10
KOMIIBIOTEPHBIX KJlaccaX By3a M 4YHTANbHBIX 3ana Oubimmoreku KBI'Y, crymenTsl moryt
CaMOCTOSITENIFHO B MOPSIJIKE TOJTOTOBKU K OalbHO-PEHTHHIOBBIM KOHTPOJIBHBIM MEPOIPUATUIM
U3YYUTh COOTBETCTBYIOIIME pazlenbl AUCUUIUINH, OCYLIECTBUTh CaMOIIOATOTOBKY W HPONTH
KOMITBIOTEPHOE TECTUPOBAHHUE.

CryneHThl, H3yYarollMe JaHHYI0 JUCHUUIUIMHY, I0J PYKOBOJICTBOM IIPENO/JaBaTEeNs
MOCEIIAIOT  HAay4HO-HCCIeAOoBaTelIbCcKue Jaboparopun Kadeapbl, HWHCTUTYTa U  By3a
(;rabopatopusi  DJIEKTPOHHOW  CIIEKTPOCKONHH, Ja0OpaTopus CKAaHUPYIOMIEH  30HI0BOM
MHUKPOCKOIIUU, HEHTp  KoJuleKTuBHOTO mnosb3oBanus KBI'Y wu np.). IlpoBoastcs BcTpeun
CTYJEHTOB C HAyYHBIMH COTPYAHHUKAMH M MHXKEHEPHO-TEXHUYECKHM MEPCOHAJIOM YKa3aHHBIX
HAyYHO-HCCIIEeI0BaTeNbCKUX Nabopartopuii. CTyIeHTH! IS MPUOOIIEHUS K HCCIIEe0BATEIhCKOM
pabore B 00IacCTM HAHOHAyKM U HAHOTEXHOJIOTMHM MOTYT oOpamiarbCs B Hay4yHO-
UCClIeIoBaTeNbCKY0 JabopaToputo Kadeapsl (Ne212).

HpaKTI/I‘-IeCKI/IC 3aHATHUA TOPOBOIATCA B qu6HO—HaytlHLIX na60paT0pH$[X OCHAII€HHBbIX
MepcoOHANbHBIMUA  KoMmmbioTepamu  (1ab. Ne 212, Ne422). [lpu BBINONHEHWH 3aJaHUN MPAKTHKyMa
CTYACHTBI MNPOBOAAT MOJACIBHBIC SKCIICPUMCHTBI U o6pa60TKy OKCIICPUMCHTAJIBHBIX HOAaHHBIX C
IpUMEHEHHEeM MporpaMMHbix cpen Microsoft Excel, MathCad m makera NpHUKIAIHBIX IPOTPaMM
Microsoft Office, apxuBatopa WinRAR, mporpammsl miis pabotsl ¢ pdf-nokymentamu Adobe
Reader.

Jl1g CTyZAEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3[0POBBSl CO3/JaHbl CIICLUAJIbHbBIE
yCIOBHUA JUId TONy4YyeHHs oOpa3oBaHusA. B 1ensX JOCTYMHOCTH TIOJNyYEHHs BBICIIETO
oOpa3zoBaHMs IO 00pa30BaTENBHBIM TPOTrpaMMaM WHBAIUAAMU U JUIIAMH C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMH  3JI0POBbsI YHMBEPCHTETOM oOecreunBaercsi: 1) anbTepHATHBHAs BEpCHUS
odunmansHOrO caiita B cetn «VHTEpHET» U1 CITa0OBUASIINX; 2) MPUCYTCTBHUE ACCHUCTCHTA,
OKa3bIBAIOMIETO O0yYaromeMycss HEOOXOIUMYI0 TIOMOIIb, 3) /i WHBAJIWIOB W JIHI[ C
OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0pOBbSl MO CIyXy - IyOJUpOBaHUE BCIYX CIPABOYHOU
MHPOpPMALIMK O paclUCaHUM Y4YeOHBIX 3aHATHI;, oOecreyeHne HaJIeKAIUMH 3BYKOBBIMHU
CpeacTBaMHU BocrpousBeAeHHUss HHGopmanuu. [lis HMHBANUAOB U JMIl C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMHU 3[I0POBBS, UMEIOIINX HapYLIEHHs] ONOPHO-ABUraTENIbHOTO anmnapara, CO3/1aHbl
MaTepUaIbHO-TEXHUYECKUE YCIIOBUS OOECIEYUBAIOLIUE BO3MOKHOCTh OECHpPEeNsITCTBEHHOTO
JocTyna OOy4YaroIIuXcsi B y4yeOHble IOMELICHHs, OOBEKTbl NMUTAaHUS, TyaJE€THbIE U JIpyrue
MOMEIIEHUS] YHHUBEPCUTETa, a TaKke NpeObIBaHUS B YKa3aHHBIX IMOMEHICHUAX (HaJIU4He
pacIIMpeHHbBIX IBEPHBIX MPOEMOB, IOPYUYHEHN U IPYTUX MPHUCTIOCOOTICHUH).
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JIncr usmMeHeHuii (1onostHeHnii) B pado4eii nporpaMmMe JHCHUAIIIHHBI

«HaHo03/1eKTpOHUK A

no HanpasJjeHUuI0 NoaAroroBky 11.03.04 DinekTpoHUKa U HAHOIJIEKTPOHUKA

Ha 2020 — 2021 y4eOHbIii rog

Ne ni/m duiemeHT (myHKT) PII/{ Ilepeuenn IMpumeyanue
BHOCHMBIX
U3MEHEHHM
OO6cyxeHa U peKOMEHI0BaHa Ha 3aceIaHnu Kadeapsl
(UBHYECKUX OCHOB MUKPO- U HAHOXJICKTPOHUKH,
poTOKOJ Ne OT « » 2020 r.
3aBenyrommii kadeapoi /A.A. 111e63yx0B /
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