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1. Heab u 3a1aun 0CBOEHMS TUCUMILIMHBI (MOXYJIS)

Heabio (MCHUIUIMHBI ABJsSETCS: IPUOOPETEHNE U YIUIyOJieH!e 3HaHui B 00JacTu GU3UKU
HU3KOPA3MEPHBIX CUCTEM, MO3BOJIIONINX MOHUMATh MPUHLIUI pabOThl KaK OTACIbHBIX 3JIEMEHTOB,
TaKk ¥ IpuOOPOB B COCTABE HAHOAIEKTPOHHBIX MHTEIPAJIbHBIX CXEM M (YHKIIMOHAIBHBIX YCTPOMCTB.

OcHoOBHBIE 321241 AUCUUIVIMHBI: H3ydYeHUE PU3NYECKUX dPPEKTOB, JSKAIINUX B OCHOBE
(YHKIIMOHUPOBAHUS HAHOAJIEMEHTOB; M3YyYEHHE XapaKTEPUCTHK SKCIEPHUMEHTaIbHBIX 00pa3IoB
HAHORJIEMEHTOB; (OPMHUPOBAHUE 3HAHUH B 00JacTH 3apyOeXHBIX JOCTHKEHUH IO CO3JaHMIO
3JIEMEHTHOU 0a3bl HAHORJIEKTPOHUKH.

2. Mecrto nucuumiannbl (MmoayJsi) B ctpykrype OIIOII BO

JucuuninuHa BKIIIOYEHa B BapHAaTUBHYIO 4YacTh o0s3arenbHbIX aucuuiuiiH  b1.B.08
yueOHOro Iu1aHa 1o HampasieHuto noAarotroBku BO 11.03.04 DnexkTpoHHMKa M HAHOAJIEKTPOHHUKA
npoduis: «CoBpeMeHHbIe HH(OPMALIMOHHBIE TEXHOJIOTUH B 3JIEKTPOHHOMN TEXHUKEY.

W3ydenne nucHMIUIMHBL «DJIEMEHTBl W MPUOOPHl HAHOAIIEKTPOHHKH» Oa3upyercss Ha
CIIEYIOIINX, paHee M3yYyaeMbIX, JUCHUIUIMHAX: «MarepHalibl 1 KOMIIOHEHTbI HAaHORJIEKTPOHUKNY,
«®Du3uKa HAHOCTPYKTYp», «®DH3HUECKHE OCHOBBI IEKTPOHMKHM UM  HAHOZJIEKTPOHHUKN,
«HaHosnexkTpoHuka» u ap.

OcBoeHue JaHHOW JAUCHUILIUHBI, B CBOIO OYepe/ib, HEOOXOAUMO ISl YCIIEIIHOTO YCBOCHUS,
B IOCIEAYIOLIEM,  HWXKENepeyHCIeHHbIX  aucuuiuiH:  «KopmyckynsipHO- — 30HI0Bas
HAHOTEXHOJOTUs», «DPU3UKa TMOJYIPOBOAHUKOB M  IOJYNPOBOAHUKOBBIX HAHOCTPYKTYD»,
«ATOMHO-30H/I0Basi ToMOrpadusi HaHOMAaTepUalioB M HAHOCTPYKTYP», BBINIOJHEHHUS BBITYCKHOMN
KBaJTM(PHUKAIIMOHHOM paboTBhI.

3. TpeOoBaHusl K pe3y/JbTaTaM OCBOCHHS IMCUMILIUHBI (MO1YJIs)

[Ipouiecc u3yuyeHHs] TUCHUILTMHBI HAmMpaBieH Ha (OPMHUPOBAHHE AIEMEHTOB CJEIYIOIIHX
komnereHnuil B cootBercTBUr ¢ ®I'OC BO u OITOIT BO 1o ganHOMY HarnpaBJICHUIO TOATOTOBKHU:
a) o0mexkyabTypHbIX (OK):

— CIOCOOHOCTRIO K camoopranu3anuu u camoodpasopanuio (OK-7);

0) BbimyckHUK  J0/LKeH — 00JagaTh  CAeAYWINMMH  NPo(ecCHOHATbHBIMU
kommnereHuuamu (IIK):

— CrnocoOGHOCTRIO CTPOUTH MpocTeline GU3NYecKue U MaTeMaTHUeCKUe MOJENH MpUOOpoB,
CXEM, YCTPOMCTB M YCTAHOBOK DJIEKTPOHMKM M HAHOMJIEKTPOHHKH Pa3JINYHOIO
(GyHKIMOHAJIBHOIO HA3HAYEeHMs, a TaKKe HCIOIb30BaTh CTAaHAAPTHbIE MPOrpaMMHbBIE
CpeacTBa UX KoMIbloTepHOro MoaenupoBanus (ITK-1).

— CnocoOGHOCThIO  aprYMEHTHPOBAHHO  BBIOMpATh M pPEANIM30BBIBATH HA  IPAKTHKE
3G(}EeKTUBHYI0O  METOAMKY  OKCIIEPHUMEHTaJIbHOIO  MCCJIENOBAaHUS  MapaMeTpoB U
XapakTepUCTUK  NpPUOOPOB, CXEM, YCTPOMCTB M  yCTAaHOBOK  JJIGKTPOHUKH H
HAHOAJICKTPOHUKHU pa3nuyHoro GpyHkuroHanbHOro HazHaueHus (I1K-2).

B pesynbpTaTte n3ydeHus: AUCHUIUIMHBL « DJIEMEHTHI U MPUOOPHI HAHOAIEKTPOHUKU» CTYJIEHT
JIOJKEH:

3HaTh: METOJbl CaMOOpPraHM3allMd M CaMOOOpa3oBaHUs; MpocTeline (U3nIecKue u
MaTeMaTHYecKue MOJeI MpPUOOPOB, CXEeM, YCTPOMCTB M YCTAHOBOK OJIIGKTPOHUKH U
HAHORJIEKTPOHUKH; OCOOCHHOCTH NPUOOPHO-TEXHOJIIOTHYECKOTO MOJCIHPOBAHUS MHKpPO- U
HAHOAJICKTPOHHBIX YCTPOMCTB; METOIUKU SKCIEPUMEHTAIBLHOTO HUCCIIEOBAHUS MPHUOOPOB, CXEM,
YCTPOICTB U YCTAHOBOK 3JIEKTPOHUKH, HAHOIJIEKTPOHUKH U MUKPOCUCTEMHON TEXHUKH.



yMeTb: CaMOCTOSTEIbHO OCYLIECTBIATH IOMCK, XpaHeHue, oO0paboTKy U aHaIu3
nH($OpMaLIUU U3 PA3IUYHBIX UCTOYHUKOB U 0a3 IaHHBIX [0 CBOICTBaM, TEXHOJOTUU U3TOTOBJICHUS
U IPUMEHEHHUs1 TPHOOPOB DJEKTPOHHOM TEXHMKH, UCHOJIB30BATh PEe3yJIbTaThl CaMOOOpPA30BaHUS B
poecCHoHaNBbHOM AESITeNTbHOCTH; CTPOUTH MpocTeiine Gu3nYecKue U MaTeMaTHYecKue MOJeIn
npubOpoOB, CXEM, YCTPOHCTB M YCTAaHOBOK OJJIGKTPOHHUKHM M HAHODJIEKTPOHMKH Pa3JIMYHOTO
(YHKIMOHAJIBHOTO  HAa3HAYEHHWS;  MCIONb30BaThb  CTaHJAPTHBIE  IPOrPaMMHBIE  CPEICTBa
KOMITBIOTEPHOTO MOJEIHPOBAHUS; ApPTYMEHTHPOBAHHO  BBIOMpaTh A(PPEKTHUBHYIO METOAUKY
AKCIEPUMEHTAIBHOIO UCCIEIOBAHUS IapaMeTPOB U XapaKTEPUCTUK MPUOOPOB CXEM, YCTPOUCTB U
YCTaHOBOK 3JIEKTPOHUKH, HAHOJJIEKTPOHUKN U MUKPOCUCTEMHON TEXHUKH;

BJaJeTh: METOJAAMH M CIIOCOOAaMH CaMOCTOSITENIbHO MPHOOpEeTaTh M HCHOJIb30BaTh B
MPAaKTUYECKON JEATENIbHOCTH HOBBIC 3HAHHMS M YMEHHs, B TOM YMCJIE B HOBBIX 00JacTAX 3HAHMH,
CBA3aHHBIX C TEXHOJIOTMYECKOM MOATOTOBKOM MPOU3BOACTBA MAaTEPUAIIOB M CTPYKTYP DJIEKTPOHHOMN
TEXHMKH; HaBBIKAMHU HCIOJIb30BAaHUS CTAHAAPTHBIX IMPOTPAaMMHBIX CPEACTB KOMIIBIOTEPHOIO
MOJEIINPOBAHUS;

HaBBIKAMHU pEAJIN3alMU HA IPAKTUKE METOJUKU IKCIEPUMEHTAIBHOTO UCCIIEI0BAaHUS 1apaMeTPOB
U XapaKTEepUCTUK MPUOOPOB CXEM, YCTPOWCTB M YCTAHOBOK 3JIEKTPOHUKH U HAHOAJIEKTPOHHUKHU
Pa3NUYHOTO (PYHKIMOHAIBHOTO Ha3HAYCHUSI.

4. CopepxaHue H CTPYKTYPa JUCHHMINIMHBI (MOLYJIS1)
B tabmune 1 mpuBoAMTCS OMMCAaHHE COAEPXKAHUS AMCUUIUIMHBI, CTPYKTYPHUPOBAHHOE IO

pasziernaM, ¢ yKazaHHEeM 10 KaKIOMY pasaeny (GopMbl TEKYIIETO KOHTPOJIS: 3aluTa JabopaToOpHO
pabotsl (JIP), xomnokBuywm (K), TectupoBanue (T).

K8aHmMogble
HAHOCMPYKMYPbl U
ceepxpeuiemku.

3JIEKTpUYECKOro Tmoiisi. KBaHTOBbIE

SIMBI. MopynsunoHHO-
JIETUPOBaHHbIE CTPYKTYpHhI. JlenbTa-
JIETUPOBAaHHBIE CTPYKTYPBIL.
CtpyKTYyphI c KBAaHTOBBIM

OTpaHUYEHUEM 32 CYET BHEIIHETO
anekTpudeckoro mnoissd. CTpyKTypbl
METaJUI/OKUCEN/  TOJYNPOBOIHHUK
nosneBbix ~ MOII  TpaH3ucTropoB
(MOS  FET). Crpyktypel ¢
pacIleIIEHHOM 3aTBOPOM.
KBanTOBBIC siIMBI. MOaymHpOBaHHO-

Taommra 1
HaumenoBanue Conep:xkanue pasaena Kon ®dopma
pa3aena KOHTPOJIUPYEMO | TeKyLlero
1 KOMIETECHIINU KOHTPOJISA
(uu ee yacTu)
1| Tema 1. Or MUKPOIJICKTPOHUKHI K | OK-7, IIK-1, JP, K, T
Meszockonuueckas HAHOBJICKTPOHHKE. Ocnogusie | [K-2
Gusuxa u TEHJCHIIMM PpPa3BUTUSA HAHO- U
HAHOMEXHON02UU. ONTOA3IEKTPOHUKH.
XapakTepucTUYeCKue  JUIMHBI B
ME30CKOIMMYECKUX CHUCTEeMaXx.
KBaHTOBBIC sIMBI, TPOBOJIOKH U
TOYKH. [ToynpoBOIHUKOBBIE
TETEPOCTPYKTYPHI.
2 | Tema 2. CrtpyKTypbl c kBaHToBbIM | OK-7, IIK-1, JP,K, T
Ilonynposoonuxosvie | orpaHudeHreM 3a cueT BHyTpeHHero | [TK-2




JICTUPOBAHHBIC  KBAHTOBLIC  SIMBI.
MHOXEeCTBEHHBIE KBAHTOBBIE SIMBIL.

[TonynpoBOIHUKOBBIE

CBEPXPEIIETKH. CBepXpeIIeTKH.
OHepreTuveckue JyarpamMmmbl
CBEPXPEIIETOK. CaoiicTBa
JJIEKTPOHHOT'O rasa B
CBEepXpenieTke.  YCTpoWcTBa  Ha
OCHOBE CBEPXPELIETOK.

3| Tema 3. [IpononbHbI nepenoc. | OK-7, IIK-1, K, T

IIpoyeccwi nepenoca 6
HaHOCMPYKMypax &

IIpononbHell  1IEPEHOC
31eKkTpoHOB. [lonepeunslii mepeHoc.

ropsiuux | IIK-2

9NEeKMPULECKUX Pe3onanchHoe TYHHEJIMPOBAHUE.
noJisx. KBanToBBIi1 MepeHoc B
HaHOCTPYKTypax. Kynonosckas
OJIoKaza.
4 | Tema 4. Moy nsiuuoHHO-1ETUPOBaHHbIE OK-7, IIK-1, JP, K, T
OnexmporHvle nosieBwie Tpau3uctopel. (MODFET). | ITK-2
npubopul Ha bunonspueie  TpaH3UCTOpPHI  Ha
HaHOCMPYKMYpax. rereporepexoaax. TpaH3UCTOPHI ¢
PE30HAHCHBIM  TYHHEJIHPOBAHUEM.
OOHORNEKTPOHHBIE TPAH3UCTOPHI.
5| Tema 5. [TomynpoBOAHUKOBBIE OK-7, IIK-1, K, T, JIP
OnmosnekmponHvle ¢doronpudopHI. Xapaxkrepuctuka | ITK-2
yempoticmea Ha (OTONIPHEMHHUKOB M HX TIapaMeTPHI,
ocHoge p- I-n — dotomuonsl. JlaBuHHBIE
HAHOCMPYKMYp. dotomuonel. DOTOMPUEMHUKHA Ha

HaHOPAa3MEPHBIX T'€TEePOCTPYKTypax.
[TonynpoBOIHUKOBEIE
UH)KEKLIUOHHBIE
CBETOAMO/BI.

JIa3CPhI n

Cmpykmypa oucuyuniaunsl (Mooynsn)

Tabnuna 2. Obmas TpyA10eMKOCTh TUCIUILIMHBI COCTAaBIISIET 3 3aueTHbIe equHuIb (108 gacoB)

Buna padorsl

TpynoeMKoCTb, 4Yachl

8 cemecTp Bcero
Oo0mas Tpya0eMKOCTh (B yacax) 108 108
KonTakTHas padora (B yacax): 50 50
Jlexyuonnwie sanamus (J1) 20 20
Jlabopamopuwsie pabomut (JIP) 30 30
CamocrosiTesibHasi padora (B yacax): 58 58

Kypcosas pabota (KP)/ Kypcosoii mpoekt (KIT)

HE IPEAyCMOTPCHBIL

HE IPCAYCMOTPCHBI

CamMocTosATeIbHOE U3YUEHHUE PA3/IeTIOB/TEM 49 49
IloaroroBka u NpoXo:kaeHUue MPOMEKYTOUHOM 9 9
arrecTauuu

Buja npoMexyTO4HOM aTTeCTALMHU 3a4er




Taonuua 3. JIeKIIMOHHBIE 3aHATHS

Ne i/

Tema

Me3ockonuueckasi (hU3MKa U HAHOTCXHOJIOTHH.

[TorynpoBOIHUKOBbIE KBAHTOBBIE HAHOCTPYKTYPBI H CBEPXPEIICTKH.

[Tpouecchl nepeHoca B HAHOCTPYKTYpax B DJIEKTPUUECKUX MOJISIX.

DneKTpoHHBIC PHUOOPHI HA HAHOCTPYKTYpax.

Al Bl Rl ISl o

OnTO3JEKTPOHHBIE YCTPONUCTBA HA OCHOBE HAHOCTPYKTYP.

Tabnuna 4. JlabopaTopHbie pabOThI

Ne i/ HaumeHoBaHue J1a0OPATOPHBIX padoT

1. UccnenoBanne BAX TyHHENIBHOTO AMOA

2. VccnemoBaHue cTaTUYECKUX XapaKTEPUCTUK OUTOIIPHOTO TPAH3UCTOPA

3. HccnenoBanue cTaTUYECKUX XapaKTEPUCTUK MAJIOCUTHAJIBHBIX [TAPAMETPOB MOJIEBBIX
TPaH3UCTOPOB

4. HccnenoBanue napaMeTpoB CTPYKTYP € KBAHTOBBIMU siMamMu BobT-apagHsiM MeTOI0M

5. H3mepenus cieKTpoB (OTOTFOMUHECIICHIINY TepMaHUsi KPEMHHUSI

6. ['enepatyisi MUKPOBOJIHOBOTO M3JIyY€HHUS B KBAHTOBO-PAa3MEPHBIX JUOAHBIX PE30HAHCHBIX
JIMOJTHBIX PE30HAHCHO-TYHHEJIBHBIX CTPYKTYpax

7. OnTHyeckre CBOMCTBA MOJTYIPOBOJHUKOBBIX HAHOCTPYKTYP

Ta6mmma 5. CaMOCTOSTEIbHOE H3YYEHHUE PA3/CIIOB TUCIUTIIHHBI

Ne ni/nt Bonpockl, BBIHOCMMBbIE HA CAMOCTOAATEJIbHOE H3y4YeHHe

1. KBaHTOBO-ME€XaHHWYECKasT KOT€PEHTHOCTh. [IIOTHOCTH COCTOSIHUSL U Pa3MEPHOCTH
CHCTEMBI.

2. CBOMCTBa 2JICKTPOHHOTO r'a3a B CBEpXpeNieTKe. Y CTPOMCTBA HA OCHOBE CBEPXPEIIETOK.

3. Hamnpsbxkenue rerepocTpykTypbl Ha ocHoBe SiGe. Mogenp cepxpemnietku Kponwura-
[Tennu. Pacmerienne 30H. CBEpXpemIeTKy TUIA nipi.

4. Cnuntponnsie npubopsl. [lonynpoBoaaukoBbie GOTONPUOOPHI.

5. OueHouHble MATEPHAJIBI AJS TEKYILIEro U py0esKHOro KOHTPOJIsl yCIIeBAeMOCTH H

HpOMe)KYTOqHOﬁ aTreCTallumn

5.1. KosiokBuym

B cemectpe mpoBosTCS 3 KOJUIOKBUYMA, KOTOPBIE OLIEHUBAIOTCA TI0 8 OAJUTOB KaXKIbIH.

S

5.1.1. Bonpocsi, gbinocumbie Ha KOANOKEUYM
(konmponupyemoie komnemenyuu OK-7, IIK-1, IIK-2)

Ilepewtii KonnoKkeuym

OT MUKPOAJIEKTPOHUKH K HAHODJIEKTPOHUKE.

OcCHOBHBIE TEHACHIIMH Pa3BUTHS HAHO- M ONTO3JIEKTPOHUKH.

XapaKTepucTUYECKHUE JJIMHBI B ME30CKOITMUECKUX CUCTEMAX.

KBaHTOBBIE SIMBI, IPOBOJIOKH U TOYKH.

[TomynpoBOJHUKOBBIE T€TEPOCTPYKTYPHI.

OHEepreTM4ecKuil  CHEKTp JJIEKTPOHOB M IUIOTHOCTh  JJIEKTPOHHBIX  COCTOSIHUH B
HU3KOpPa3MEPHBIX 0OBEKTAX.

Baxuelinme KBaHTOBOMEXaHUYECKUE XapaKTEPUCTUKHU TeIl.




10.
11.
12.
13.
14.
15.
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OHepreTU4ecKnil CIIeKTp HEOIrPaHUYEHHOTO KprcTaiuia 3D —3eKTpOHHOrO raza.
OHepreTU4ecKuil CrieKTp KBAHTOBOM SMBI. (2D —3JIeKTpOHHOIO Ta3a).

DJeKTPOHHBIHN ra3 B KBaHTOBOM npoosioke (1D —raz).

OJeKTpOHHBIN ra3 B kBaHTOBOM Touke (0D — ra3).

CTpyKTypbl ¢ KBAHTOBBIM OTPaHUUYEHHUEM 3a CUET BHYTPEHHETO AIEKTPUYECKOTO OJIS.
KBaHTOBBIE SIMBI.

MonysIMOHHO-JIETUPOBAHHBIE CTPYKTYPBI.

[enpra-nernpoBaHHbIE CTPYKTYPBI.

Bmopou konnokeuym

CTpyKTypbl C KBAHTOBBIM OTPaHUUEHHEM 3a CUET BHEILIHETO IEKTPUYECKOTO MOJIS.
CtpykTypbl MeTaur/okucen/ nonynpoBoaHuk nojessix MOII tpansucropos (MOS FET).
CTpyKTypbl C pacIIeIEHHOM 3aTBOPOM.

KBaHTOBBIE SMBI.

Moty TupOBaHHO-JIETMPOBAaHHbIE KBAHTOBBIE SIMBI.

MHOKeCTBEHHBIE KBAHTOBBIE SIMBI.

[TorynnpoBOIHUKOBBIE CBEPXPEIIETKH.

CBepxpelieTku.

DHepreTuyecKkue uarpaMMbl CBEpXpPELIETOK.

. CBOICTBA 2JIEKTPOHHOTO ra3a B CBEPXPEILETKE.
. YCTpOMCTBA Ha OCHOBE CBEPXPELIETOK.

. IIpooJibHBIN IIEPEHOC.

. IIpo10JIbHBII IEPEHOC TOPAYNX HIIEKTPOHOB.

. Ilonepeunslii nepeHoc.

. Pe3oHaHCHOE TyHHENTMpPOBAHHUE.

Tpemuit konnokeuym

KBaHTOBBII IEpEHOC B HAHOCTPYKTYpaX.

Kynonosckas 61okazna.

Moy asinoHHO-NIerupoBaHHbIe 1osieBble TpaH3ucTopsl. (MODFET).
bunonsipHble TpaH3UCTOPBI HA FETEPOIIEPEXOTAX.

TpaH3uCTOpPBI HA TOPAYUX DJIEKTPOHAX.

TpaH3uCTOPBI C PE30HAHCHBIM TYHHEIUPOBAHHUEM.
OOHOPNEKTPOHHBIE TPAH3UCTOPHI.

CnuHTpOHHBIE TPUOOPHI.

CrninHoBoOM TpaH3uctop /[ oHcoHa.

. CIuH-110J1€BBIE TPAH3UCTOPHI.

. OCHOBHBIE XapaKTEPUCTUKH (POTOMPUEMHHUKOB.

. ©OTOINOIEI.

. JlaBuHHBIE (OTOAUOIHI.

. (DOTOHpI/IeMHI/IKI/I Ha OCHOBC KBAHTOBBIX M.

. DOTONPUEMHUKN Ha OCHOBE TE€TEPOCTPYKTYpP CO BCTPOEHHBIM MAaCCHBOM KBaHTOBBIX

TOYCK.

Pexomenoauuu npu no02omoeke K KoOa10KeUymy

npopa60TaTL KOHCIIEKTBI JICKIIUH T10 BOIIPOCAaM KOJUIOKBHUYMaA,

IIPOYUTATh OCHOBHYIO U JIOIIOJIHUTEIIBHYIO JIUTEPATYPY, PEKOMEHOBAHHYIO 110 U3y4aeMbIM
BOIIPOCaM;



® OTBCTUTH HA BOIIPOCHI KOJIJIOKBHUYMA,

® [IpH 3aTPYyAHEHUSX, IPOKOHCYJIBTUPOBATHCA C IIPETIOAABATEIIEM.

Kpumepuu oyenusanusn

HETOYHOCTH B OTBETE
Ha BOTPOC

HETOYHOCTH B OTBETE
Ha BOITPOC

Ouenka

Heyooenemeopumenvno | yooenemeopumenbHo Xopouio OMIUYUHO

2 6anna 4 6anna 6 oannos 8 oannoe
Cmyoenm HE 3HaeT | CTyaeHT CryneHt xopotro | CTyJeHT B  IOJIHOM
3HAYUTEIILHON YacTH | IOBEPXHOCTHO 3HAET | 3HACT matepuai, | 0breme 3HaeT
BOIIPOCOB, JIOIIyCKAEeT | BOIPOCHI 'paMOTHO W IO | MaTE€pHall, IpaMOTHO U
CYLIECTBEHHBIE OIMMOKKM B | KOJUIOKBUYMA, CyliecTsy — H3/aract | 1o CymecTsy M3raract
OTBETax Ha BOIPOCHI JIOTTyCKaeT SII;(I):OTOpHe JlottycKad E;EGCT::HHLE(OHYCK”

HETOYHOCTEW B OTBETE
Ha BOTIPOC.

5.2.

OO0pa3ubl TECTOBBIX 3aJaHU I

(xoumponupyemvie komnemenyuu OK-7, I[IK-1, I1K-2)

1. VYkaxure pacCTOSHUE MEKIY TPAH3UCTOPAMH.

1) 0,1 mxwm;
2) 0,01 mxwMm;
3) 1 Mxm;
4) 10 Mxm.

2. VKaxuTe TONOJIOTMYECKUI pa3Mep B COBPEMEHHOM 3JIEKTPOHUKE.

1) 10 MkwMm;
2) 1 MKwm;
3) 0,1 mxwMm;
4) 0,01 mMxm.

3. CKOpOCTb MEPEKITIOUCHHS TPAaH3UCTOpA B CEKYH Ty ?

1) 10"
2) 10'%;
3) 10%;
4y 10%.

4. Ilpu ymeHbIIEHUH AJIMHBI KaHana B N pa3:
1) Benuuuna noporoBoro HanpspkeHUst Uy, U TPOBOJUMOCTH KaHalla 0 yBEJIMUUBAIOTCS B
N pas3, a ObICcTpO/ICHCTBHE T, TOK KaHala /, U pacceuBaeMasi MOITHOCTh W, yMEHBIIAIOTCS

B N pas.

2) U, 1 0 HE U3MEHSIOTCS, T BO3PACTaeT, a [, ymeHbiiaercsa B N pas, a W, yBenuunBaercs B

N? pas;

3) U,y u 0 ymenbmarores B N pas, t u I, ymenpmatorcs B N pas, a W, — ymenpmaercsa B N?

pas;

4) U, ¥ 0 HE UBMEHSIOTCS, T BO3pacTaeT B N pas, /. ymensbinaercs B N pa3, a W, —
yMeHbIaercs B N? pas.
5. d — mmpuHa p-n-nepexoaa, CMEIIEHHOTO B 00paTHOM HalpaBJICHUU OIpeaesnseTcst GopMynoii:

288,

d =

1)

1
'N_a((P.‘c + Uc)




2egq 1
d= [ (o= Uo)

1
4= [r i o+ V)

4)
6. YBenuveHHe pa3pemaronieid CriocCOOHOCTH MPH ONTUYECKON JTUTOrpadui U COOTBETCTBYIOIIICE
YMEHBUICHHE MHHUMAIIBHBIX pa3MepoB (POPMHUPYEMBIX 3JIEMEHTOB UET MO MYTH...

a) ...yBEeJIMYEHHUS JUTUHBI BOJHBI U3TyUYCHHUS;

6) ...INIOCTOAHCTBA NJIMHBI BOJIHBI U3JTYYCHU,

B) ...yMEHbILIEHUS JJIMHBI BOJTHBI U3Ty4YCHHUS,

T) ...yMEHBIIICHHUS YyBCTBUTEIHLHOCTH (HOTOPE3UCTA.
7. ®opmya, onpenensomas JIMHY BOJHBI e bpois:

Ay =2 _
a)’® T P ’meP—mU;
6)/13:% re P =2mu.
B)AB:%,rz{eP:%;
r)AB:%’meP=mU2.

8. JlinHa SKpaHUPOBAHUS B MOJTYTPOBOAHUKAX /lsn:
1) Ooublie yeM B MeTaIax /lsm;
2) Asn» Asw
3) Asn < Ay ;
g Aon <A,

9. KBanToBas mpoBoJioka - omHoMepHbIH (1D) 00beKT, ABMKEHUE AIEKTPOHOB B KOTOPOM
OTpaHUYCHO:

a) BJIOJIb OCH X U y pa3Mepamu dx U dy COM3MEPUMBIMH C JUTMHOM BOJHBI 1ie bpoiins - Ap.

3

0) BIOJIb OCH y U Z pa3MepaMu dy U dz COU3MEPUMBIMU C JJIMHON BOJIHBI 1e bpois - Ap;

b

B) BOJIb OCH X U Z pa3MepamMu dx U dz COU3MEPUMBIMU C JYTMHOMN BOJIHBI e bpoiiis -AB;

T') BJIOJIb OCH X Pa3MEpPOM dx, COU3MEPUMBIMHU C JUTMHOM BOJHBI Ae bpoiins.
10. KBaHnTOBast TOUKa - 3TO...

a) omHomepHbIH (1D) 00BeKT;

0) nBymMepHbIit (2D) o0bekT;

B) TpexMepHbIi (3D) 00beKT;

r) HyJIbMepHbIH (0D) 00BeKT.
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Memoouueckue peKOJweHdauuu no no02omosKe K mecmuposarnuro

TecTbl — 3TO BONPOCH! WM 3aJ1aHus, IPEAYCMaTPUBAIOIINE KOHKPETHBIN, KPATKUM, YETKUI
OTBET Ha UMEIOIIHECS ITAJIOHBI OTBETOB. [Ipu caMoCTOsATENbHOM MOATOTOBKE K TECTUPOBAHUIO
CTYJCHTY HEOOXOANMO:

a) TOTOBSACH K TECTHPOBAHUIO, POpaboTaTh MHPOPMAIIMOHHBIN MaTepHall Mo TUCIUIUINHE.

[TpokoHCYIBTHPOBATHCSA C MPEMOAABATEIEM IO BOIIPOCY BHIOOpA yUeOHOM IUTEPaTypPhl;

0) 4yeTKO BBISICHUTE BCE YCJIOBHS TECTUPOBAHMS 3apaHee. 3HaTh, CKOJIbKO TecToB Bam Oyner

IPEUIOKEHO, CKOJBKO BPEMEHH OTBOJIMTCS HAa TECTUPOBAHME, KaKOBa CHCTEMa OLEHKHU

pe3yJIbTaToB U T.JI.

B) mpucTynas K paboTe C TecTaMH, BHUMATEIbHO M JI0 KOHIA MPOYTHTE BOMIPOC U

npejiaraeMble BapHaHThl OTBETOB. BbiOepuTe mpaBuiibHbIE (MX MOXET OBITh HECKOJBKO).

Ha otznenbHOM JTUCTKE OTBETOB BBIMHUIIUTE LUGPY BOIpoca U OYyKBbI, COOTBETCTBYIOIIUE

MPaBWIBHBIM OTBETaM;

I') B IPOLIECCE PEIICHUS JKEIaTeIbHO MPUMEHATh HECKOJIBKO MOAX0I0B B PEIICHUH 3a/1aHusl.

3T0 MO3BOJSET MAKCUMAJILHO THOKO ONEpUPOBATh METO/IaMHU PELLIEHHS, HaX0/1 KaXKIbIi pa3

ONTHMAaJbHBIN BapHAHT.

1) ecau Bel BeTpeTuiin dpe3BblyaiiHO TpyAHbBIN A Bac Bonpoc, He TpaTbTe MHOTO BpEeMEHU

Ha Hero. [lepexonute k ApyrumM tectaMm. BepHutech k TpyIHOMY BOIIPOCY B KOHIIE.

€) 00sA3aTeIbHO OCTaBbTE BpEeMsl Uil MPOBEPKU OTBETOB, YTOOBI M30€kKaTh MEXaHMYECKUX

OIIINOOK.
Kpurepun onenuBanus
Onenka

HEY/10BJIeTBOPUTEIbHO Y/10BJIETBOPUTEIbHO XOpo1Io OTJINYHO
0 6a10B 3 paJy1a 4 dayj1a 5 0aJI0B

Menee 50 % mnpaBuibHO | 50-70%  npaBumibHO | 71-85% 86-100%

BBIMTOJTHEHHBIX 3aJaHUM. BBIITOJIHEHHBIX MPABIILHO MIPaBUIIBHO

3alaHuM. BBIITOJTHEHHBIX BBITIOJIHEHHBIX

3aJaHUMN. 3aJaHUH.

5.3. 3ananus A5 JJa0OPaTOPHBIX 3aHATHI

(xoumponupyemvie komnemenyuu OK-7, I[IK-1, IIK-2)

JlabopaTopHbIil MPAaKTHUKYM SIBJISETCS BAXKHBIM JJIEMEHTOM OOyuY€HUus, T.K. INPUBUBAET
HaBBIKM CAMOCTOSITEJIbHOM pabOThl Ha pa3luYHOM JabOpaTOPHOM OOOpYIOBaHHU MU YMEHHE
10JIb30BAThCS PA3IUYHBIMU IPUOOPAaMU U HHCTPYMEHTaMHU.

Ilpumep munoeoii r1adopamopnoii pabomur «HUccnedoosanue BAX mynnenvnozo ouooa»

Heabo 1aHHOM padoThl sIBJsIeTC HM3YYCHHE NMPUHIHUIA ACWCTBUS OCOOSHHOCTH PabOTHI
TYHHEJIBHOTO JMOJA, CHATHE BOJIbT-AMIIEPHOM XapaKTepUCTUKU M OINpE/AeieHUuEe IapaMeTpoB
TYHHEJIBHOTO JIN0/1a.

Memoouueckue pekomenoayuu

BrimonHeHne kax 1o 1abopaTOpHON pabOTHI CKIaABIBACTCS U3 CIEAYIOMINX TATOB.

1. CamocrosTenbHas NOArOTOBKA CTYJEHTOB K paborte. [lepen Hauanom paboThI CTYAEHTHI
JOJDKHBI YETKO TPEACTaBIAThH ceOe menb padoThl, 3HATH CXEMY, METOJ M3MEPEHHUs, (PH3HUECKYIO
CYLIHOCTh OXXKUIAEMBIX pe3ylnbTaToB. JlookeH ObITh MOJTOTOBIEH IPOTOKOJI H3MEpEeHUil,
coZiep Kaliii TaOJIHIbI IS 3allUCH Pe3yJIbTaTOB M3MEPEHUH M OCHOBHBIE PacdeTHBIE (OPMYIIBIL.
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CTyneHTbl, HE TMOATOTOBMBIIMECS K paboTeé B COOTBETCTBUM C 3TUMH TpeOOBAHUSAMH, K
BBITIOJTHEHHUIO pa0OThI HE JOITYCKAOTCS.

2. IlpoBemeHue »SKCIEpUMEHTA. OTOT JTall OCYIIECTBISETCS B COOTBETCTBUU C
METOJIMYECKUMH yYKa3aHUSIMHU, KOTOPbIE COJIEPKaTCsl B OMUCAHUM K Kaxaoi padote. JlaboparopHbie
M3MEPEHUs Ha CTEHJE CTYJCHT MOXET HauaTh TOJBKO Iocje coOeceloBaHUs C MperoiaBaTesieM U
MOJTy4E€HHUsI COOTBETCTBYIOIIEro Jomycka. JlroOble H3MEHEeHUsI B CXE€Me€ [MPOBOJISATCS MpHU
OTKJIFOUEHUM CXEMBbl OT MCTOYHMKA HaNpsDKeHWs. Pe3ynbTaTbl HM3MEpEHUs MPOBEPSIFOTCS
IIPEIOo/IaBaTeIIeM.

IIpu pabGote B nabopaTopuu HEOOXOJUMO CTPOTO BBIMOJIHATH BCE MpaBHJIA TEXHUKH
0€30I1aCHOCTH U YKa3aHUs MperoaBaTesl.

3. CocraBieHue oTyeTa O mpojaeidaHHOW pabore. K oTdeTry o BbIMONHEHHOH pabore
IPEIbBISAIOTCS CIeNyIOIUe TPEOOBAHHUSA:

OTuer NODKEH COJepKaTh HCUEPIBIBAIOIIME JaHHBIE, KaK O IeNu paboThl, TaK U O

pe3yibTaTax B CIEAYIOLIEH MOCIeI0BATEIbHOCTH:

® 3aJaHMUE;

e CcXEMa YCTaHOBKHM M OIIMCAaHME METOJIUKH U3MEPEHUN;

® [IEPBUYHBIE IKCIIEPUMEHTAJIbHBIE PE3yJIbTAThI 3a MOANKCHIO MPENOoIaBaTeNs;

® pe3ynbTaThl 00padOTKU IKCIIEPUMEHTAIbHBIX TaHHBIX, BKIIOYas rpaQuKu, TaOIHIIb;
e 0oO0mme BBIBOABI O paboTe U 3aKIHOYEHHUE, O KaUeCTBE UCCIIEOBAaHHBIX MaTEpHAIIOB.

Tekct oTyera HODKEH OBITH HANKMCAH aKKYPAaTHO U pa300pUYMBO OT PYKH HIIU MPEICTABIICH B
BUJIC PACHEUaTKH, [OCIe KOMIBbIOTEPHON BEpCTKH. B 000uX cilyyasix TEKCT AOJKEH MPEICTaBIATh
co0OH JIornveckoe M3JI0KEHHE CyliecTBa Bompoca. Hemomyctumo mpuBenerue Ghopmyd, TabIuil
0e3 pa3bsCHEHUIl Bcex 0003HaYeHUH U coKpamleHHH. OTUeT N0JIKEeH ObITh MOHATEH Ul KaXI0To
YUTAIOLIETO 0e3 KaKuX-JI100 JIOMOIHUTEIBHBIX BOIIPOCOB Y COCTABUTENEH OTUeTA.

4. Tlocne mpeAcTaBICHUS OTYETA CTYJIEHT JIOJDKEH MMEThb, KAK MUHHUMYM, ITOBEPXHOCTHBIE
3HaHUS MO0 KOHTPOJIBHBIM BOIIpOCaM K padoTe, MMEIOIMMCS B METOAMUYECKUX YKa3aHMSX, U eMy
BbICTaBJIsIETCS] Oasll, KOTOPBIM OLIEHEHA JaHHas JlabopaTtopHas paboTa.

6. IIpomexyTouHasi arrecTauus
(koumponupyemvie komnemenyuu OK-7, I[IK-1, 11K-2)
CRnucox 0CHOGHbBIX 60NPOCO8 K 3auemy

OT MUKPOAJIEKTPOHUKH K HAHORJIEKTPOHUKE.

OCHOBHBIE TEHJCHIIMH Pa3BUTHSI HAHO- U ONTO3JIEKTPOHHKH.

XapaKTepuCTUYECKHUE AJTUHBI B ME30CKOITMUECKUX CUCTEMAX.

KBaHTOBBIE SIMBI, TPOBOJIOKH Y TOUKH.

[TomyrpoBOJHUKOBBIE T€TEPOCTPYKTYPBHI.

OHEpPreTUYecKni  CIEKTp 3JEKTPOHOB U IUIOTHOCTh  AJIEKTPOHHBIX  COCTOSHUU B
HHU3KOPa3MEPHBIX 00BEKTAX.

7. BaxHeiilme KBAHTOBOMEXaHUYECKUE XapaKTEPUCTUKH TEN.

8. DHepreTnyeckuil CeKTp HEOrPaHUYEHHOT0 KpucTaiia 3D —31eKTpOHHOr O Ta3a.

9. DHepreTHUECKUi CIEKTP KBAHTOBOMU SIMBI. (2D —3JI€KTPOHHOTO Ta3a).

10. DnexTpoHHBIH ra3 B KBaHTOBOM mpoBojoke (1D —ra3).

11. DnexTpoHHBIN Ta3 B kBaHTOBOM Touke (0D — ra3s).

12. CTpyKTyphl ¢ KBAHTOBBIM OI'PaHMYEHHEM 3a CUET BHYTPEHHETO 3JIEKTPUUECKOTO TOJISL.

13. KBaHTOBBIE SIMBI.

14. MonysMOHHO-JIETUPOBAaHHbIE CTPYKTYPBI.

15. [lenbTa-nerupoBaHHbIE CTPYKTYPHI.

16. CTpyKTyphl C KBAHTOBBIM OI'PaHMYEHHEM 3a CUET BHELIHETO AJIEKTPUUECKOTO MOJIS.

17. CtpykTypbl MeTaut/okucel/ moaynpoBoaHuk mosieBsix MOIT tparsuctopoB (MOS FET).
18. CTpyKTypbl C paciieIIEHHOM 3aTBOPOM.

SNk LD =
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19. KBaHTOBBIE SIMBI.

20. MoynupoBaHHO-JIETUPOBAaHHBIE KBAHTOBBIC SIMBI.

21. MHOX€ECTBEHHBIE KBAHTOBBIE SIMBI.

22. I1omynpOBOTHUKOBBIE CBEPXPEIIETKH.

23. CBepXpelIeTKH.

24. DHepreTU4ecKre quarpaMMbl CBEPXPEIETOK.

25. CoiiCcTBa 2JEKTPOHHOTO ra3a B CBEPXPEIIETKE.

26. YcTpolicTBa HA OCHOBE CBEPXPEIIETOK.

27. IlpononbHbIN IEPEHOC.

28. IIpo1onbHBIN TEPEHOC TOPSTUUX AIEKTPOHOB.

29. IlonepeuHslii nepeHoc.

30. Pe3oHaHCHOE TYHHEIMPOBAHUE.

31. KBaHTOBBII IEPEHOC B HAHOCTPYKTYypax.

32. KynonoBckast O10Kaa.

33. MoaysiuoHHO-JIerupoBaHHbIe noseBbie Tpan3uctopsl. (MODFET).

34. bunonspHble TPAH3UCTOPHI HA TETEPONEPEXOAaX.

35. TpaH3uCTOPBI HA TOPSUUX IIEKTPOHAX.

36. TpaH3UCTOPBI C PE30HAHCHBIM TYHHEJIUPOBAHUEM.

37. OTHO2EKTPOHHBIE TPAH3UCTOPBI.

38. CnuHTpOHHBIE MPUOOPBHI.

39. CnuHoBo# TpaH3ucTop J>KoHCOHa.

40. CnuH-1I0JIEBBIE TPAH3UCTOPHI.

41. OcHOBHBIE XapaKTEPUCTHUKU (POTONPHUEMHHUKOB.

42. ®oToanoabl.

43. JlaBuHHBIE (POTOAUOIBI.

44. ®OTONPUEMHUKHN HA OCHOBE KBAHTOBBIX SIM.

45. @OoTONPUEMHUKNA HAa OCHOBE TIE€TEPOCTPYKTYpP CO BCTPOEHHBIM MACCHBOM KBaHTOBBIX
TOYEK.

Memoouueckue pekomenoayuu npu NOO20Mo6Ke K 3auemy

[ToaroToBKa CTYyNEHTOB K 3a4eTy BKIIIOYAET MPOPaOOTKY JIEKIHi, B TEUCHHE CEMEecTpa U
HETMOCPEICTBCHHYI0 TOATOTOBKY B JHH, NPEANMISCTBYIOIIME 3a4eTy, BKIIOYas, KOHEYHO,
MOJITOTOBKY K KOJJTIOKBUYMaM, TECTHPOBAHUIO, BBIMIOJHEHUIO TaOOPAaTOPHBIX pabOT U WX 3aIUTY.

JI1st TOATOTOBKK K OTBETaM BOIPOCHI 3adeTa (OHU BBIJAIOTCS B KOHIIE CEMECTpPa) CTYACHT
JIOJIKEH UCIOJIb30BaTh HE TOJIBKO KypC JIEKIMI, HO U OCHOBHYIO U JOTIOJHUTENbHYIO JIUTEPATYPy
JUTsI BBIPAOOTKH YMEHUS JaBaTh Pa3BEPHYThIC OTBETHI HAa MOCTABICHHBIE BOIIPOCHI.

B xone moAroToBkH K 3a4eTy CTYACHTY HEOOXOAMMO oOpaliarh BHUMaHUE HE TOJIBKO Ha
YPOBEHB 3alIOMHHAHMS, HO U Ha CTETICHh MOHUMAHHUS U3y9aeMbIX BOIPOCOB. A ATO JOCTUTACTCS HE
MPOCTHIM 3ayYMBAaHUEM, a YCBOCHHEM IPOYHBIX CHUCTEMATU3MPOBAHHBIX 3HAHUN aHAIUTUYECKUM
MbIiieHneM. CresoBaTeNIbHO, HETOCPEACTBEHHAs MOATOTOBKA K 3a4eTy JOKHA B Pa3yMHBIX
MPOMOPIUAX COYETATh U 3alIOMUHAHKE, U TOHUMaHUE TPOrpaMMHOT0 MaTepHara.

Pacnpedenenue 6annoe mexyuie2o, pyoeicnozo KOHmpos

Ne Oo0mman 1-1 TouKka 2-51 TOUKA 3 Touka
cymma
1. | Tekymmuii KOHTPOJIb
IMOCCIICHUE 3aHITHI 10 3 3 4
0ajI0B Oaia Oanna Oaiia
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BBITIOJTHEHHE U 3aIlUTA 21 7 7 7
71a00paTOPHBIX paboT oan O0aJIoB OaJIIoB 0aJIJIOB
2. | PyOexHblii KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0ayIoB 0ayIoB 0a/IoB 0ayIoB
KOJUIOKBUYM 24 8 8 8
Oama OayIoB 0a/uI0B 0aJI0B
Hroro 70 23 23 24
0aJU10B 0as1a oaJu1a 0aJu1a

Kpumepuu ouyenusanusn

[Tpu ocBoeHnu quctumuHel popmupyrotcs kommereniuu OK-7, ITK-1, [TK-2. Yka3anubie
KOMIIETCHIIMH (DOPMHUPYIOTCS B COOTBETCTBHH CO CIICAYIOIIUMHU dTAITaMU:

e (opmupoBaHMEe U pa3BUTHE TEOPETHUYECKUX 3HAHUW, MPETyCMOTPEHHBIX YKa3aHHBIMHU
KOMIIETCHIIUSIMH (JIEKITMOHHBIC 3aHITHSI, CAMOCTOSITENIbHAsE paboTa CTy/ICHTOB);

e MpuOOpeTeHHEe W Pa3BUTHE NPAKTUYECKUX YMEHUH, MPEeTyCMOTPEHHBIX KOMIETEHIIMSIMU
(mabopatopHble paboThl, caMOCTOsITeNbHAs paboTa CTyIEHTOB);

® 3aKpeIUICHHE  TEOPETUYCCKUX  3HAHWW, YMEHMH W  TNPAKTUYCCKUX  HABBIKOB,
MPEelyCMOTPEHHBIX KOMIIETEHIUSIMU (J1abopaTopHble pabOThl,  MPAKTUKH, BBIMYCKHAS
KBaTM(UKAIIMOHHAS padoTa).

I(pumepuu OUCHKU Kauecmea oceoeHusn Oucuunfumbl, 3aeepmamu¢eﬁcx 3auemom

banasl
. . | PesyiabTar .
(peHTHHIOBOM TpeGoBanus ypoBHIO C(POPMHPOBAHHOCTH KOMIIETEHIMI
OCBOCHMA
OLICHKH)
OOyuarouiics OCBOMJ 3HAHUS, YMEHHUS U HaBBIKM BXOJALINE B
COCTaB KOMIIETEHIIUH:
OK-7 — CriocoGeH k caMOOpraHU3aIi U CaMO00pa30BaHUIO.
[NK - 1 - Cnocoben crpouth mpocTeimme (undeckue u
Jaureno | MATEMATHUECKHE  MOJETH npubOpoOB, CXeM, YCTPOHCTB U
(6e3 YCTAaHOBOK  JJIEKTPOHMKM W  HAHOZJIEKTPOHUKU  Pa3IMYHOTO
(YHKIMOHAJIBHOTO  HAa3HAYEHMs, a  TaKKe  HCIOJIb30BaTh
pOLEAYPBI
61-70 Cau CTaHJApTHBIE IPOTrpaMMHBIE CpPEACTBA HUX KOMIIBIOTEPHOIO
MOJICJINPOBAHMUSL.
3a4dera)
[IK-2 — Cnioco6eH apryMeHTHpPOBAHHO BBHIOMPAThH U pEaln30BbIBATh
Ha MpakTHKe d((EKTUBHYIO METOJUKY HSKCHEPUMEHTAIbHOTO
UCCIIEIOBaHHS TapaMeTPOB M XapaKTEPUCTHK NPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK JJEKTPOHUKH M HAHOZJIEKTPOHUKU
pa3IUYHOro (PYHKIMOHAIBHOTO Ha3HAYCHUSI.
3aureno (c Oo6yuarommiics nposiBiisieT komnerennun OK-7, I[TK-1, TIK-2, HO
POLEYPO HE B [TI0JJHOM 00bEeMe BXOASIINX B UX COCTAB JICHCTBUI.
36-61 11)71 cz[ati’prl) OO0y4arouiicss MOXKET JOITyCTUTh HEKOTOPbIE HETOYHOCTH,
sadera) HerpyOble OIIMOKY, 3aTPYAHATHCS B U3JI0)KEHUU MaTepuana, Ho
IIPaBWJIBHO OTBEYATh HA 33J]aBA€Mbl€ €EMY BOIIPOCHI.
MeHee 36 HE JOMyLIeH
AroTyIL Komnerenuuu e chopMUpOBaHbI
Oauta K 3a4eTy
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«3auTeH0»  BBICTABISETCS  OOydYarolIeMycsi, IPOJEMOHCTPUPOBABIIEMY  IOJHOE,

BCECTOPOHHEE, OCO3HAHHOE MPABWIBHOE 3HAHUE IIPOTPAMMHOI0 MaTepUajla U U3JI0KUBIIEMY OTBET
JIOTUYHO, TPaMOTHO, yOeAWTeNbHO, TOTOBOIO K  JalbHedneMmMy mIpodecCHOHaIbHOMY
COBEPILIECHCTBOBAHMUIO.
IIpu otBere oOydaromUiC MOXKET AOMYCTUTh HEKOTOPbIE HETOYHOCTH, HErpyOble OIIMOKH,
3aTPYAHATBHCS B CAMOCTOSTENIbHOM M3JI0’KEHUM MaTepUala, HO IPaBWIBHO OTBEYaTh Ha 3a/1aBacMble
€My BOIIPOCBHI, B pe3yJbTaTe HABOJSIIMX BOIPOCOB C ITOMOIIBIO MPENOAaBaTENsl HCIPABIATh
JOMYIIEHHbIE OMMOKH U HETOYHOCTH.

«He 3a4TeH0» MOXXET ObITH BBICTaBICHO OOyuaromemMmycs, oOHapy>KHUBIIEMY HEITOJIHOE,
HEOCO3HAHHOE 3HaHUE Y4eOHO-NPOrpaMMHOIO Marepuaia, IOMYyCKaloleMy TIpyOble OHIMOKH,
HECTIOCOOHOMY CaMOCTOSITENTbHO M3JI0KUTh OTBET Ha BOMPOC, OTBEUAIOIIEMY HENPAaBUIBHO WM HE
JaloIIeMy OTBET Ha 3a/laHHble BOMPOCHL. JleMOHCTpHpyeMblii ypOBEHb 3HAaHH HE MOXET ObITh
MIPU3HAH JI0CTaTOYHBIM JJIs TPO(ECCHOHATIBHON JAEATEIbHOCTH.

7. MeTtoanyeckne MaTepHaJIbl, ONpeessAoINe NPoueAypPbl OlleHUBAHNS 3HAHW,
YMEHHi, HABBIKOB M ONbITA /1eSITeJIbHOCTH

Tabauna 6. Pe3ynpraThl 0CBOCHUS yUeOHOW JUCUMILINHBI, TIOJUISKAIINE TPOBEPKE.

Pe3yabTaThl 00yYeHHs OcHOBHbIE OKA3aTeJIN OLEHKH Buja oneHouHoro
(KOMIIETEeHVN) pe3yJbTATOB 00y4YeHHsI MarepuaJjia
CniocoOHOCTB K 3namb: METOABl CaMOOpraHu3alMM U | BeimonHeHue u
caMOOpraHu3aluu u camo00pa3zoBaHusl. 3aIuTa J1abopaTOPHBIX
camoo0OpazoBanuio (OK-7) pabor;

TUIIOBBIE OLIEHOYHBIE
MaTCpuraibl JJIA
YCTHOTO OIpoca
(pazoen 5.1.1);
TUIIOBBIE TECTOBBIE
3aganus (paszoen
5.2);

THUIIOBBIC OLICHOYHBIC
MaTepuaibl K 3a4eTy
(paszoen 6.).

Yuems: camoCTOSTENBHO OCYLIECTBIIATH | BhInosnHeHue u
IOMCK, XpaHeHHWe, OO0pabOoTKy M aHalu3 | 3aIIuTa JabOPaTOPHBIX
nHpOpPMALUK U3 PA3IUYHBIX UCTOYHUKOB U | paboT;

0a3 JMaHHBIX IO CBOICTBaM, TEXHOJOTHMHU | THIIOBBIE OLICHOYHBIC
W3TOTOBJICHUS W TIPUMEHEHHUS TNPUOOPOB | MaTepHaibl s
JNIEKTPOHHOM  TEXHHWKH,  HCIOJB30BaTh | yCTHOTO OIpOca

pe3yabTaThl camMoo0pazoBaHus B | (pazden 5.1.1);

npohecCuOHaTBLHON eI TeNbHOCTH. TUIIOBBIE TECTOBBIE
3aganus (paszoen
5.2);

THUIIOBBIC OLICHOYHBIC
MaTepHalIbl K 3a4eTy
(paszoen 6.).

Braoems: wveromamu u  conocobamu | BeirmonHenwne u
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CaMOCTOSITENIBHO npuoOperaTh u
HCIIOJIb30BATh B IPaKTUYECKON
JESTEIbHOCTH HOBBIE 3HAHUS U YMEHHS, B
TOM 4YHCJI€ B HOBBIX OOJACTSIX 3HAHMIA,
CBSI3aHHBIX C TEXHOJIOTMYECKOI
MIOATOTOBKOM ITPOU3BOACTBA MAaTEPHUAIOB U
CTPYKTYP JIEKTPOHHON TEXHUKH.

3alMTa J1abopaTOPHBIX
pabor;

TUTIOBBIE OLIEHOYHBIC
MaTepuabl IS
YCTHOTO OIIpoca
(pazoen 5.1.1);
TUTIOBBIE TECTOBBIC
3ajaHus (paszoen
5.2.);

TUIIOBBIE OLIEHOYHBIE
MaTepuaibl K 3a4eTy
(pazoen 6.).

CnocobHoCTh CTPOUTH
npocreimme Gu3ndeckue u
MaTeMaTH4ecKhue  MOJIENN
npubOpOB, CXEM,
YCTPOMCTB W  YCTaHOBOK
AIIEKTPOHHUKH u
HAHOYJIEKTPOHUKH
Pa3INYHOIO
(GYHKIIMOHAIBHOTO
Ha3HAueHMs, a  TaKKe
UCTIONIb30BATh
CTaHJapTHBIE
IPOrpaMMHBIE CPEJICTBA MX
KOMITBIOTEPHOTO

moaenupoBanus. (ITK-1)

3namp: npocTeimme  (QUHMYECKUE H
MaTeMaTUYeCKHe MOJIeTU IPUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK OJJIGKTPOHUKH HU

HaHORJIEKTPOHUKH; 0COOEHHOCTH
IpUOOPHO-TEXHOJIOTHYECKOTO
MO/IETTUPOBaHUS MHKPO- u

HAHOAJIEKTPOHHBIX YCTPOMNCTB.

Ymemsp: ctpouth npocreime Qusnueckue
U MaTeMaTHYeCKHUe MOJENu NpuOOpOB,
CXEM, YCTPOMCTB U YCTAHOBOK 3JIEKTPOHUKHU
u HAHOAJIEKTPOHUKHU Pa3IU4HOTO
(YyHKIIMOHATILHOTO Ha3HAYCHMUS,
HCII0JIb30BaTh CTAaHJAPTHBIE IPOrpPaMMHBIE
CPEICTBA KOMIBIOTEPHOTO MOJICTTUPOBAHHS.

Bnaoemp:  HaBbIKAMHM ~ HUCIOJIb30BaHUS
CTaHIAPTHBIX  IPOTPAMMHBIX  CPEICTB
KOMITBIOTEPHOI'O MOJEIUPOBAHHUS.

Brmonnenune u
3anMTa J1abopaToOpHBIX
pabor;

THIIOBBIC OLICHOYHEIC
MaTepHuaibl JIs
YCTHOTO OIpoca
(pazoen 5.1.1);
TUIIOBBIE TECTOBBIC
3ajaHus (paszoen
5.2.);

THIIOBBIE OLIEHOYHEIE
MaTepuaibl K 3a4eTy
(pazoen 6.).

Brmonnenune u
3alMTa J1abopaToOpHBIX
pabor;

THIIOBBIC OLICHOYHEIC
MaTepHuaibl JIs
YCTHOTO OTpoca
(pazoen 5.1.1);
TUIIOBBIE TECTOBBIC
3ajaHus  (paszoen
5.2.);

THIIOBBIE OLIEHOYHEIE
MaTepuaibl K 3a4eTy
(pazoen 6.).

Brmonnenune u
3anmMTa J1abopaToOpHBIX
pabor;

TUIIOBBIE OLICHOYHEIC
MaTepHuaibl JIs
YCTHOTO OTpoca
(pazoen 5.1.1);
TUIIOBBIE TECTOBBIC
3ajaHus  (paszoen
5.2.);

THIIOBBIE OLIEHOYHEIE
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MaTepuaibl K 3a4eTy
(pazoen 6.).

Crioco6HOCTh
apryMEeHTUPOBAHHO
BBIOMPATH U
pean30BBIBaTh HA
npakTuke 3QHEeKTUBHYIO
METOJIUKY
AKCIIEPUMEHTAIBHOTO
UCCJICIOBAHMSI ITAPAMETPOB
U XapaKTEPUCTHK
npubOpoB, CXeM,
YCTPOWCTB M yCTAaHOBOK
AJIEKTPOHHUKH H
HAHORJICKTPOHHUKH
Pa3INYHOTO
(bYHKIIMOHAIBHOTO
HA3HAYCHMSI.

(TIK-2).

3namb: METOIUKH DSKCIEPUMEHTAIBHOTO
UCCIIEIOBAaHMsI IPUOOPOB, CXEM, YCTPOUCTB
u YCTaHOBOK AJIEKTPOHMKH,
HAHOZJIEKTPOHUKH M MHUKPOCHCTEMHOM
TEXHUKHU.

Ymemsb: apryMeHTUPOBaHHO BBIOUPATh
3¢ (HEeKTUBHYIO METOJIUKY
9KCIIEPUMEHTAIBHOIO UCCIIEI0BAHUS
[apaMeTpoB U XapaKTEPUCTUK MPUOOPOB
CXEM, YCTPOUCTB U yCTaHOBOK
JJIEKTPOHUKH, HAHODJIEKTPOHUKH U
MUKPOCHUCTEMHOM TEXHUKHU.

Bnademw: HaBbikamMu — peanu3aludd Ha
MPAKTUKE METOJIUKH SKCICPUMEHTAIBHOTO

HCCIIEIOBaHM napaMeTpoB u
XapaKTepUCTUK PUOOPOB CXEM, YCTPOUCTB
u YCTaHOBOK AIEKTPOHUKHU u
HaHOAIEKTPOHUKHU Pa3IMYHOTO

(I)yHKLII/IOHaJ'IBHOFO Ha3HAa4YCHUA.

Brmonnenune u
3alMTa J1abopaToOpHBIX
pabor;

THIIOBBIC OLICHOYHEIC
MaTepHuaibl JIs
YCTHOTO OIpoca
(pazoen 5.1.1);
TUIIOBBIE TECTOBBIC
3ajaHus  (paszoen
5.2.);

THIIOBBIE OLIEHOYHEIE
MaTepuaibl K 3a4eTy
(pazoen 6.).

Brmonnenune u
3anMTa J1abopaToOpHBIX
pabor;

THIIOBBIC OLICHOYHEIC
MaTepHuaibl JIs
YCTHOTO OTpoca
(pazoen 5.1.1);
TUIIOBBIE TECTOBBIC
3ajaHus  (paszoen
5.2.);

THIIOBBIE OLIEHOYHEIE
MaTepuaibl K 3a4eTy
(pazoen 6.).

Brmonnenune u
3anMTa J1abopaToOpHBIX
pabor;

THIIOBBIC OLICHOYHEIC
MaTepHuaibl JIs
YCTHOTO OTpoca
(pazoen 5.1.1);
TUIIOBBIE TECTOBBIC
3ajaHus  (paszoen
5.2.);

THIIOBBIE OLIEHOYHEIE
MaTepuaibl K 3a4eTy
(pazoen 6.).

8. VY4eOHo-MeToaMYecKoe oOecneyeHue TUCHHUILIMHBI (MOLYJIs1)

Ocnoenas numepamypa

1. HIumkun, .. HanosnexktpoHuka. DiaeMeHTsl, pHUOOpPHI, yCTpoiicTBa: yuyeOHOe nocodue. /
I'.T. umkun, U.M. Aree-M.: U3natensctBo "JlabopaTopus 3nanuit”, 2012. — 408 c.
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2. EBpokumoB, A.A. [lomyueHue u uccieoBaHue HAaHOCTPYKTYp. JIabopaTopHBIN MpakTUKYM
10 HAHOTEXHOJIOTUsAM: y4eOHoe mocobue. — M.: UsparenscrBo "JlaGopaTopus 3HaHui",
2011. — 146 c.

3. Mummna, E.JI. Metoapl monydeHHs U MCCIEIOBaHUS HAHOMATEPUAJIOB M HAHOCTPYKTYP.
JlaGopaTopHBIif MpPakTUKyM IO HaHOTexHonorusM.— M.: M3parensctBo "JlaGoparopus
sHanui”, 2014. — 184 c.

4. bopucenko, B.E. HanoanextpoHuka: teopus u mnpaktuka. — M.: HM3garenscTBO
"JlabopaTtopus 3Hanuit", 2013. — 371 ¢

Jlononnumensnas numepamypa

5. H.H. I'epacumenko. Kpemuwnii — Matepuan HaHO?JIEKTpOHHUKHU. - M.: Texnocdepa. 2007. - 32
IK3.

6. B.H. Jlo3oBckmii u np. HaHOTEXHONOTUS B 3JIEKTPOHUKE. BBeeHNE B CIEMAIIBHOCTD: Y4.
nocobue. - CI16: Uzn-o «Jlanby». 2008. - 336 c.

7. A.A. llyxa. Hanosnekrponuka. M.: ®usmarknura - 2007, 464 c.

8. Hanorexnonorus. ®usuka. IIpomeccel. [luarnoctuka. Ilpubopwr. / Ilog pen. B.B.
Jlyananna, M.M. Tauposa. M.: ®uzmarint. 2006. - 554 c.

9. Maptunec-yapr u nap. HaHOTeXHONOrMM [UIsi MHUKpPO- M OINTORJIEKTPOHUKH. M.:
Texnocdepa. - 2007.

Ilepuoouueckue uszoanusn

[lepeuens nmepuognyecKux M3AaHui, nomyyaembix 6ubnmmnorekoit KbI'Y, B KOTOpbIX CTyAeHT
MOXET O3HAKOMHTBHCS C COBPEMEHHBIMU JOCTIDKEHHSMH B OOJIACTH 3JIEKTPOHUKH, MHKpPO M
HAHOAJIEKTPOHUKH:

e Omsuka. (Pusuka MNOTYNPOBOJHUKOBBIX MPOBOJHUKOB U JIHAJIEKTPUKOB, KBAHTOBAs
anektponuka). M3sectust BY308;

DIIEKTPOHUKA;

du3KKa U TEXHOJIOTHS MTOTyTIPOBOIHUKOB;
MUKpPO3IIEKTPOHUKA;

KBanTOoBas 351eKTpOHMKA.

Humepnem-pecypcot

http://lib.kbsu.ru/ - bubnuorexka KbI'Y.

http://www.garant.ru/ - CripaBo4Hasi mpaBoBas cuctema «I apanT.
http://www.consultant.ru/ -CnpaBounas npaBoBas cucrema «Koncymnprantllinrocy.
http://www.studmedlib.ru - 9bC «KoHCyabTaHT CTyI€HTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarensusiii npoekt A.H. Bapruna
http://www.Russianelectronics.ru -nmopran «Bpems 31eKTpOHUKI»;
http://www.platan.ru — KaTajor 3J1eKTPOHHBIX KOMIIOHEHTOB;

http://metodist.lbz.ru/iumk/nano/lections.php - BUI€OpOIUKH MO0 HAHOTEXHOJIOTHH;

A N AR ol e

http://nano.fcior.edu.ru — karamor Hay4HO- 00pa30BaTEIbHBIX PECYPCOB IS

HAHOWH/TyCTPHH.
10. https://www.sciencedirect.com/ - I[TonHoTekcToBast 0a3za gaHHbIX ScienceDirect.
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9. IlporpamMmmHoOe o0ecrie4eHre COBPeMEHHBIX HHPOPMALMOHHO-
KOMMYHHMKAIMOHHBIX TeXHOJIOTHii

1. CrynmeHTBl HUMEIOT AOCTYH K €IUHOMY 00pa3oBaTelbHOMY IOpTally, TI€ MOTYT B
OTKPBITOM JOCTYIIE TIOJIb30BATHCS pecypcaMn Y4eOHO-METOANYECKON JINTEPaTyphl, SBISIOIIMMUCS
pazpabotkamu Benyumx BY30B Poccun.

2. JInst peHTHHTOBOTO KOHTPOJISI HCIOJIB3YEeTCs CHCTEMa KOMITBIOTEPHOTO TECTUPOBAHUS HA
0aze mporpammuoro obecrieuenus Moodle.

3. Ilpu BBIMONHEHHWH JIAOOPATOPHOTO MPAKTHKyMa CTYACHTHI B 00S3aTEIBHOM IOPSIKE
MPOBOJAT 00PabOTKY IKCIIEPUMEHTAIBHBIX JAHHBIX C IPUMEHEHHEM MPOTpaMMHBIX cpen Microsoft
Exell, MathCad.

4. B pamkax obecrieueHHs] TPUMEHEHUsI KOMIBIOTEPHBIX TEXHOJOTHH B 00pa30BaTebHOM
IpoIecce NMEIOTCS CIEeNHaTN3UPOBAHHBIE KOMITBIOTEPHBIX KJlacca ¢ COBPEMEHHBIM IPOrPaMMHBIM
o0ecriedeHneM 1 UMEIOIINM BBIX0J] B IHTepHeT.

10. MarepuajibHO-TEXHH4YECKOe o0ecneyeHne T CUMILTHHBI

MarepuaabHO-TEXHUYECKYI0 0asy 11 TPOBEICHUS 3aHITHH MO JUCLUIUIMHE COCTABIISIOT:

®  CreLMAIM3UPOBAHHAS AyIUTOPUS], UCTIOJIb3yeMast P MPOBEICHUH 3aHITHH JIEKIIMOHHOTO
tuma Nel36, pacnionoxenHas o aapecy: 360004, Kabapino-bankapckas peciryOnmka, T.
Hanpuuk, yn. YepnbimeBckoro, 175, y4eOHbli koprmyc yHuBepcutera Ned (OMOD),
OCHAILIEHHAs! MYJIbTUMEANIHBIM ITPOEKTOPOM M KOMIUIEKTOM alIapaTypbl, O3BOJISIOLIEH
JIEMOHCTPUPOBATh TEKCTOBBIE U TpaUUeCKue MaTepHalIbl;

e pabouee MECTO MpernojaBaTes;

® pabouyue MecTa CTYJCHTOB;

® MeJoBasi JI0CKa.

MynbTuMeMiiHas TpPE3EHTalMs, COIMPOBOXKAAIOIIAST JIEKIMIO, IIO3BOJIIET MPENOJaBaTEII0
aKLIEHTUPOBaTh BHUMAHKE CTYEHYECKOH ayJTUTOPHHU Ha KITFOUEBBIX BOIPOCAX JEKLMH.

Jucturza obecrieueHa:

® TECTOBBIM MaTepuajaMH B SJIEKTPOHHOH oOyudatoreit cucreme «Moodle» (OTKpbITHIH
YHUBEPCUTET);

®  KHWKHBIM (DOHIOM OMOIHOTEKY;

®  DIEKTPOHHBIMU BEPCHUSMU JIEKIMI 1 YICOHUKOB.

JlabopatopHble 3aHsTHs TpoBoxsTcs B saboparopun Nel36 «TBeproTenbHast SIEKTPOHHKAY,
pacnionokeHHor 1o anpecy: 360004, KaGapmuHo-bankapckas pecrnyOnuka, 1. Hampuwmk, yi.
UYepHnblmeBckoro, 175, yd4eOHbIi kopryc yuuBepcurera Ned (DMD), ocHamieHHONW HEOOXOIMMBIM
000pyIOBaHUEM:

e IBMEpUTENbHbIE TPHOOPHl U OOOpYJOBAaHME IO HCCIIEIOBAHUIO  CTAaTUYECKHX,
JMHAMUYECKUX M YaCTOTHBIX IApaMeTpoB M XapaKTEpUCTHK JHOJOB, TPAaH3KUCTOPOB
(OUITOMAPHBIX ¥ TIOJIEBBIX ) U TUPUCTOPOB (IMOJHBIX U TPUOAHBIX);

®  BMEPHUTENHh XapaKTEPUCTHUK MOTYIPOBOIHUKOBBIX MMPUOOPOB J12-56;

e  CTEHJ Ul U3MEPEHUs ITapaMeTpoB U XapakrepucTuk JITIJIO-2;

e  1udpOBbIE BOJBTMETPHI, AMIIEPMETPbI, MOCTHI IMOCTOSHHOTO M TIEPEMEHHOTO TOKa,
reHepaTopbl, OCIILIOrpadbl, ICTOYHUKU ITUTaHUS, MyJIBTUMETPBI U JIP.

CryneHThl WUMEIOT JO0CTyn uepe3 VIHTepHeT MOCTym K SJEKTPOHHOM OOydarolieil cucreme
«Moodle» (OTKpBITBI YHUBEPCHTET), KOTOpask MO3BOJIAET Pa3MEIlaTh EKTPOHHbIE y4eOHbIE KYpChl B
CBOOO/THOM JIOCTYIIE JUIS CTYZIEHTOB YHUBEPCUTETA.

IIpu npoBeneHny 3aHATUH JIEKLIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATUN UCTIOJIB3YHOTCS:
JIUYEH3UOHHOE NPOPAMMHOE 0Decneyenue u c60600H0 pacnpoCmpansemovle nPpoPamMmol:
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e Microsoft Office yumensust: Jloroop Nel35 or 22.05.2018, moroBop Ne n1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, morosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, norosop Ne 4/14-08 ot 14.08.2015,
noroBop Ne 1/01-12 ot 01.12.2014, moroop Ne0331100002314000061-0003152-01 ot
25.11.2014, norosop N00331100002314000077-0003152-01 ot 29.12.2014, noroBop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceprudukar ot 20.04.2009,
ceptudukar ot 18.06.2008, cepruduxar ot 12.10.2007, cepruduxar ot 14.03.2007;

e apxuBatop 7z, Adobe Acrobat Reader mmmensus: mpemocrapisieTcsi OecIulaTHO Ha
YCTIOBUSIX 110 azpecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox mumensus: GPL/LGPL/MPL, Google Chrome mmneH3us:
MPENIOCTABIISICTCS OSCIUIATHO HA YCIIOBHSIX JIMIICH3MOHHBIX COTVIAINICHHUI Ha TIPOrPaMMHOE
obecrieueHre c OTKPBITHIM HCXO/IHBIM KOJIOM o anpecy
https://code.google.com/intl/ru/chromium/terms.html.

I[.TIH CTYACHTOB C OIrpaHMYCHHBIMH BO3MOYKHOCTAMU 30POBbA CO3JaHbl CIICHHUAJIBHBIC YCIIOBUA

JUIsL TIoIy4deHust oOpazoBaHus. CrielMaav3MpOBaHHOE MOMEIIEHHE /I WHBAIMJIOB PACIONOKEHO IO
anpecy: 360004, KabGapmuno-bankapckas pecryonuka, r. Hampuuk, yi. YepHsimeBckoro, 173, TaBHbIN
yueOHBII KOpITyC yHUBEpCHUTETa, ayauropust Nel4S.

B nemsx JOCTYITHOCTU IIOJIYYCHHs BBICIICTO 06pa30BaHI/I$I 110 O6paBOBaTeHBHBIM IporpaMmam

HWHBAJIMIaMH U JIMIIAMU C OT'PaHUUCHHBIMH BO3MOKHOCTAMU 310POBbs YHUBCPCUTETOM obecrieunBacTCs:

aJIFTEPHATHBHOM BEpCHEl OpHIMATLHOTO caiiTa B ceTr «HTepHe 11st ClTabOBHISAIINX;
MPUCYTCTBUE aCCUCTEHTA, OKA3hIBAFOIIETO 00YYAIOIIEMYCsl HEOOXOMMYO TTOMOIITb;

JUIsL UYHBIUJIOB U JIMII C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBS T10 CITyXy — TyOIMpOoBaHKe
BCITyX CHPaBOYHON MH(GOPMAITMH O PACTIMCAHUN YUeOHBIX 3aHSATHIA; 00eCTiedeHIe HaICKAIIUMHE
3BYKOBBIMH CPEJICTBAMH BOCIIPOU3BEICHUS HH(POPMALIHH;

JUISL MHBAJIMZIOB U JIMII C OTPAaHMYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI, MMEIOUINX HAPYIICHUS
OTIOPHO-/IBUTATEIILHOTO armapara, CO3/IaHbI MaTepUaIbHO-TEXHIYECKHE YCIIOBUS
00ecCTIeYnBaIOIIe BO3MOKHOCTh OECTIPENSTCTBEHHOTO JIOCTYIa OOYdYarolmmXcs B YydeOHbIC
TIOMEIICHUSI, OOBCKTY TMHTAHMsS, TyaleTHbIE W JPYTHe TMOMEIICHUS YHHMBEPCUTETa, a TaKKe
npeObIBaHKS B YKa3aHHBIX MTOMEIICHUSX (HAJIMYME PACIIMPEHHBIX IBEPHBIX MPOEMOB, IIOPYYHEN 1
JPYTHX TPUCTIOCOOICHHI).
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JIner usmMeHeHuii (1onotHeHnii) B padoyveii nporpaMmMe JMCHUILIHHBI (MOAYJIsT)
«IJIeMeHThI " npnﬁopbl HAHOJJECKTPOHUKU» 110 HANIPABJICHUIO ITOATOTOBKHA
11.03.04 DnexkTpOHNKa M HAHOIJIEKTPOHUKA Ha 2021 — 2022 y4yeOHbIN roa

Ne i/

JaemeHT (myHKT) PII/]

IlepeyeHb BHOCUMBIX
H3MEHEHHUH

IIpumeyanue

Obcydicoena u pekomeH008ana Ha 3acedanuu Kagheopwi_

QJICKTPOHUKHU U QI/I{h[QOBBIX HH!I!O[!MagI/IOHHBIX TGXHOHOFHﬁ,

MPOTOKOJ Ne

3aBenywmmii kageapoi

OT « »

MOJIMUCH

P.II. Temes/

paciudpoBka MoAMUCcH

Jara
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