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2 AHHOTAIIUA AMCHUITJINHBI

«OCHOBBI VIEKTPOHUKHU U PAIMOMATEPHAJIBI»

N3yuenune nucuunianHbl « OCHOBBI ANEKTPOHUKY U paguoMarepuaibhy M03BO-
JUT CTyA€HTaM I'PaMOTHO MOAXOAUTH K MOHUMAHUIO (yHIaMEHTaIbHBIX 3aKOHOB U
SIBJICHUU, JICKAIIUX B OCHOBE COBPEMEHHOU PaAMOIICKTPOHUKH, MUKPOJIEKTPOHU-
KU ¥ HAHODJIEKTPOHUKH; IPUOOPOB U YCTPONUCTB COBPEMEHHOM MOTYTPOBOTHUKOBOU
ANEKTPOHUKHU U MUKPOIJIEKTPOHUKH; TEXHOJIOTMYECKUX MPOLIECCOB, COCTABIAIOIIMNX
0a3y ais pa3pabOTKU M MPOU3BOJICTBA OCHOBHBIX 3JIEMEHTOB MOJIYIPOBOJHUKOBOM
AIEKTPOHUKU U MHUKPOZJIEKTPOHUKH C OIOPOM HAa OCHOBHBIE 3aKOHBI Y IPHUHIIUIIBI
KBaHTOBOW MeXaHUKU U (U3UKHU TBepAoro tena. CTyAeHThl 3HAKOMSTCSI C OCHOBOM
AJIIEMEHTHOM 0a3bl COBPEMEHHOMW MOIYNPOBOIHUKOBOM AJIEKTPOHUKHU U IEPCIIEKTHB-
HBIMH pa3pab0oTKaMi MUKPORJIEKTPOHUKHU U HAHOAIEKTPOHUKU. M3y4atoT coBpeMeH-
HBIE MATEPUAJIBI PATUOITIEKTPOHUKH U 3HAKOMSATCS C IIEPCIEKTUBHBIMU HAIIPABIICHHU-

MU Pa3BUTHUA MAaTCPUAJIIOBCIACHUS IJIA ueneﬁ pPaarO3JICKTPOHUKH.

SUBJECT SUMMARY

«BASICS OF ELECTRONIC AND RADIO MATERIALS»

The study of discipline «Basics of electronic and radio materials» enable stu-
dents to competently approach the understanding of the fundamental laws and phe-
nomena that underlie modern radio electronics, microelectronics and nanoelectron-
ics; instruments and devices of modern semiconductor electronics and microelec-
tronics; processes that make up the basis for the development and production of the
main elements of semiconductor electronics and microelectronics, building on the
basic laws and principles of quantum mechanics and solid state physics. Students are
introduced to the foundation element base of modern semiconductor electronics and
promising developments in microelectronics and nanoelectronics. Learn advanced
materials and electronics are introduced to promising areas of materials development

for electronics purposes.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Lenw u3ydeHUs: TUCIUILTAHBI:

-proOpeCTH 3HAHUS 00 PIIEMEHTHOM 0a3e COBPEMEHHOM MOyITPOBOTHUKOBOM dJIEK-
TPOHUKHU U MEPCIIEKTUBHBIX pa3padOoTKaX MUKPOICKTPOHUKH U HAHOAJICKTPOHUKH;
-PpUOOPECTHU 3HAHUS O COBPEMEHHBIX MaTeprajiax paauodJICKTPOHUKH B C TIEPCTICK-
THUBHBIX HAMPABICHUSIX Pa3BUTHS MATCPUATIOBEIACHUS JJIs LIeJeH paJIuodIeKTPOHH-
KU,

-chopMHpPOBATH YMEHUS 1 HABBIKHM IIPUMEHSATH COBPEMEHHBIE TEXHUUECKHE CPEICTBA

PaIMO3ICKTPOHUKH B TPAKTUUYECKON JEATEIbHOCTH

2. 3aga4u U3y4CHUS TUCIUTUINHBIL:

-M3yYeHHE 3aKOHOB KBAaHTOBOM MEXaHUKH W 30HHOUW TEOPHH TBEPOTO Tela, puznue-
CKHX TIPEACTABJICHUH, JICKAIUX B OCHOBE METOAOB Pa3pabOTKH AJIEMEHTHOM 0a3bl
Y TEXHOJIOTUYECKHUX MPOIECCOB MUKPO-U HAHOAICKTPOHUKHU, MTOTyUYEeHUE 3HAaHUH 00
OCHOBHBIX MOJOXKEHHUAX (PU3UKH TBEPJIOTO TEJIa U KBAHTOBON MEXaHUKU; COBPEMEH-
HBIX MPEJCTABICHUAX O KPUCTAIIMYECKOM pelieTke 1 aMOpPHOM COCTOSIHUM BEIlle-
CTBa; 30HHOM TEOPHH TBEPJIOTO Teja, BKIIFOUAs TIOHITHUS O JOHOPHBIX M aKIIEITTOPHBIX
npuMecsX, pemeTkax bpase, moHATHS 0 GOHOHAX, MarHOHAX, SKCHTOHAX M APYTHX
KBa3W4yacTHIl, oOpeTeHne YMEHUI U HaBBIKOB B 00JIaCTH MPOCKTHUPOBAHMS U pa3pa-
OOTKH AJIIEMEHTHOM 0a3bl COBPEMEHHOM AMEKTPOHUKH M TEXHOJOTHUECKUX MPOIIEC-
COB MUKPOJJICKTPOHUKY U HAHOAJIEKTPOHHKHU;

-popMupoBanue 6a30BbIX (yHAAMEHTAIBHBIX MIPEACTaBICHUMN, KAK OCHOBBI MTPOEK-
TUPOBAHUS U Pa3pabOTKH JIEMEHTHOU 0a3bl COBPEMEHHOMU AJIEKTPOHUKHU U TEXHOJIO-
THYECKHX MPOIIECCOB MUKPOIJICKTPOHUKH H HAHOSJICKTPOHUKH,

-popMHUpOBaHNE YMEHUN M HABBIKOB pa30MPaThCs B PU3NUSCKUX IPUHITUTIAX U MOJIC-

JEX IIpOLECCOB, JICKAIIUX B OCHOBC COBpGMeHHOfI MHKPO-H HAHOTCXHOJIOTHH; HABbI-



KOB OIICHUBATH MIEPCIEKTUBY Pa3BUTHS OCHOBHBIX HAPaBJICHUN COBPEMEHHOM 3JIEK-
TPOHHOM, MUKPO-U HAHOAJIEKTPOHHON TEXHOJIOTUH;

-TIOJTyYeHHE TIPEACTABICHUS O COBPEMEHHBIX (PU3UICCKUX KOHIICTIIUAX, TCOPUIX U
pe3yJbTaTax SKCIEPUMEHTAIBHBIX UCCIICIOBAHUN, JIEKAIUX B OCHOBE COBPEMEHHOM
BIEKTPOHUKHU, MUKPO-U HAHOIIEKTPOHUKH; OBJIAJICHUE HABBIKAMY aHAJIN3a COOTBET-
CTBHS HIMEIOIINXCSI TEXHOJIOTHYSCKUX BO3MOKHOCTEH M TEXHUYECKUX TPeOOBAHUI;
aHaJn3a MOJyYCHHBIX PE3YJIbTaTOB U MPABUILHOM UX OIEHKH; YMEHHUS BHIOUPATh CO-
OTBETCTBYIOIIHE TEXHOJIOTUUECKHE CITIOCOOBI MPOX3BOICTBA U3/ETUNH MUKPO-U HAHO-

ANEKTPOHUKHU.

3. 3Hanus:

-3aKOHOB KBAaHTOBOUW MEXaHUKH U 30HHOM TEOPUH TBEPAOTO Tela; GU3NIECKUX TIPEI-
CTaBJICHUH, JICKAIIMX B OCHOBE METOJOB Pa3paOdO0TKH 3JIEMEHTHOM 0a3bl M TEXHOJIO-
THYECKHX MPOIIECCOB MUKPO-U HAHOAJICKTPOHUKH;

-IIEPCIICKTUBHBIX METOJIOB TUTAHUPOBAHKS CBOCH JACATEILHOCTH B 00JIACTH AJICKTPO-
HUKHU,

-COBPCMCHHBIX MCTOA0B MOACINPOBAHUA 2JIEMEHTHOM Oa3bl pPaanO3JICKTPOHUKH.

4. Ymenus:

~-TBOPYECKH TJIIAaHUPOBATH HAYYHBIE UCCIIETOBAHMS B 0071aCTH TEXHOIOTHI AJIEKTPOH-
HBIX CPEJICTB U IPUOOPOCTPOCHUS C UCIIOJIb30BAHUEM AJIEKTPOHHHBIX YCTPOMCTB;
-IIPUMEHSITh COBPEMEHHBIE TEXHUUECKHUE CPEACTBA PATUOIICKTPOHUKY B IIpaKTHYE-
CKOM eI TCIbHOCTH;

-OpraHu30BbIBATh pa60qee BpCM: Ha JOCTHIKCHUC MAKCUMAJIbHBIX PC3YJILTATOB.

5. HaBbiku:

-3(ppekTMBHOTO caM0000pa30BaHus B 0071aCTH MPOCSKTUPOBAHUS PATHOIICKTPOHHBIX
YCTPOMCTB;

-IIPOEKTUPOBAHMS PATUOIICKTPOHHBIX YCTPOUCTB U BHIOOpA MaTEepPUaAIOB K HUM;
-U3y4YEHUS CBOUCTB (PHU3UKO-TEXHUYECKUX 0OBEKTOB, U3/ICTUNA U MaTepHUasioB JIJIs pa-

AUOJJICKTPOHHUKH.



3.2 Mecrto nucuuminebl B ctpykrype OITOII

JlucruranHa u3y4aeTcs Ha OCHOBE paHee OCBOCHHBIX NUCIUILUIMH Y4eOHOTO MJIaHa:
1. «MaTemMaTnuecKnuii aHAITN3»

2. «Duzuka»

3. «PU3NYECKUE OCHOBBI MUKPO-U HAHOAJICKTPOHUKI

1 00€CIeYynBaeT U3yUEHUE MOCIECIYIOMINX TUCITUTIIINH:

1. «OCHOBBI MPOEKTUPOBAHUS KOHCTPYKIIUH AIEKTPOHHBIX CPEACTBY»

2. « DU3UKO-TEXHOJIOTUYECKHAE OCHOBBI TPOEKTUPOBAHUS HHTETPATIBHBIX MUKPOCXEM)



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH
I1K-5 Crnioco0OeH oCyIIEeCTBISTh NOATOTOBKY THIIOBBIX TEXHUYECKHUX IMPOEKTOB U

HGpBH‘IHBIfI KOHTPOJIb COOTBETCTBUA pa3pa6aTLIBaeme IIPOCKTOB U TCXHU-
JeCKOM JOKYMCHTAIIMH Ha Pa3JIMYHBIC I/IH(l)OKOMMYHI/IKaIII/IOHHBIe OOBEKTHI
HalTHOHAJIbHBIM U MCXKAYHAPOAHBIM CTaHAAPTAM U TCXHUYCCKUM PCTIIaMCH-
TaM

1IK-5.1 3Hnaem cospemeHnble mexHuyecKue peuleHus co30anus 00beKmos u cucmem
ceA3U (MeNeKOMMYHUKAYUOHHBIX CUCeEM) U ee KOMNOHEHMOo8, Hogeliulee
0bopyoosanue u npozpammHoe obecneyetue




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBanue TeMbl JUCIHAILIMHBI Jlex, | IIp, | Jlao, | UKP, | CP,
n/n a4 a4 a4 ay au
1 | Tema 1. Onucanue CTpyKTYpbl U CBOMCTB pasinoMa- 9 4 20
TEPHUAIOB (AIIEMEHTHI KPUCTAILITO(DH3UKH)
Tema 2. 30HHast TeOpuUs TBEPAOTO Tea 9 4 18
3 | Tema 3. MarepuanoBemaueckas 6a3za COBPEMEHHOM 10 4 18
AIIEKTPOHUKH U MUKPOIIEKTPOHUKHU
4 | Tema 4. DnemeHnTHas 6a3a COBPEMEHHOM AJIEKTPO- 15 1 17 20
HUKH 1 MUKPOSJICKTPOHUKH
5 | Tema 5. IlepcriekTUBHBIE HaNpaBICHUS AJIEMEHT- 7 4 18
HOI 6a3bl B HAHODJIEKTPOHUKE
6 | 3axiroueHue 1 1
Hroro, au 51 17 17 1 94
W3 HUX a4 Ha KOHTPOJIb 0 0 0 0 35
OO01mast TpyJ0eMKOCTh OCBOSHUS, a4/3¢ 180/5
4.1.2 Copepxanne
Ne HaumenoBaHue TeMbl Coaep:xkanue
n/n AUCIHUNIMHBI
1 | Tema 1. Onucanue cTpykTypbl 1 | COBpEMEHHBIE MPEICTABICHUS O KPUCTALNIMYECKOU pe-
CBOMCTB pauoMaTepuaoB (de- | meTke U aMop(HOM cOocTOSHUU BemecTBa. CummeTpus
MEHTBI KPUCTAITIO(DU3UKK) KpUCTAIIINYECKO cTpyKTyphl, 14 pemetok bpase; siueii-
ka Burnepa-3eiitia. [Ipunnuns! kpucramnodusuku. B3a-
UMOCBSI3b (DU3MUECKHUX CBOWCTB U CTPYKTYPBI KPUCTAJIIA.
JInHaMuKa KpUCTAJUINYECKOMN pemeTku. @OHOHBI, MarHo-
HBI, 9KCUTOHBI U IPyTUE KBa3u4yacTUIlsl. [[pumenenue cra-
tuctuku [lmanka nst GOHOHOB.
2 | Tema 2. 3ouHas Teopus TBepAoro | OCHOBHbBIE MONOKEHUSI (DU3MKU TBEPIOTO Tela U KBaH-

TCJ1a

TOBOW MEXaHUKHU. 30HHAs TEOPHUs TBEPAOIO TE€la, OCHOB-
HbIe noJokeHus. Kiaccuduxanus TBEpIbIX TeI M0 MPOBO-
JUMOCTH, BKJIKOYAsl IOHATHUS U IIPEICTABICHUS O BaJICHT-
HOM M 3aIPEIICHHON 30HaX M 30HE IPOBOJUMOCTH B JH-
AIEKTPUKAX, MOJYIPOBOAHUKAX U MeTaJlIax. Teopus cBo-
OOHBIX DJEKTPOHOB, cTarucTuka depmu, FMEKTPOHHBIH
ra3 u (epMueBcKue napaMeTpsl 3JEKTPOHOB, OHATHE (-
(bexTHBHOI Macchl 37eKTpoHa. JIOHOpHBIE U aKLEITOPHbIE
IIPUMECH, IPUMECHBIE TOTYIIPOBOIHUKH.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

Tema 3. MarepuanoBenueckas
0a3a COBpeMEHHOH ANEKTPOHUKH
¥ MUKPOSJIEKTPOHUKHI

OCHOBHBIE U TIEPCIIEKTUBHBIE MaTEPHAIIBI IPOBOJHUKOBOM
1 TOJIYIIPOBOTHUKOBOM TEXHUKH, UX dJIEKTPHUECKHE, Mar-
HUTHBIE, TETUIOBBIE, ONTHYECKUE U MEXaHUYECKHE CBOU-
ctBa. Kunernueckoe ypaBHeHue bonbiimana u ero pe-
wenus. Teopus metamioB pyne-Jlopena. Dnekrporpo-
BOAHOCTH MeTaiioB. [IpaBuno Maruccena. 3aBUCUMOCTD
ANIEKTPONPOBOAHOCTH U TEIUIONPOBOJHOCTH METAIIIIOB OT
Temmeparypsl. CBepXMpOBOAUMOCTh MeTailIoB. [lonarue
BBICOKOTEMIIEPATYPHOU CBEPXIPOBOAMUMOCTH. IIEKTPO-
MIPOBOTHOCTH TOHKHX TICHOK (MEeTasbl). PazmepHslii a¢-
(eKT 3IEKTPONPOBOTHOCTH. BBICOKOYACTOTHAST 3IEKTPO-
MIPOBOAHOCTH METAJLIA.

Toxn B momympoBOIHUKAX. DJIEKTPOMPOBOTHOCTh TOJY-
MIPOBOIHUKOB. DJIEKTPOIMPOBOTHOCTH MOIYTIPOBOTHUKOB B
CWJIBHBIX dJIeKTpruYecKuX nmoiisix. D dext ['anHa. Dddexr
pa3orpeBa 3JMEeKTPOHHO-ABIPOYHOTO ra3a.
KoncTpykumonusle Marepuansl. J[MarpaMMbl COCTOSHUM
KeNe30-yrepos (cTalb) U CINIaBOB MeIb-0JI0BO (OpoH3a)
U MeIb-IIUHK (JIATYHb).

Pannoorpaxaroiue M paguornoromaiue MOKPBITHS.
3amuTHBIC TOKPBITUS IS PaIMOIEKTPOHHON ammapary-

pHI

Tema 4. DnemenTHas 6a3a coBpe-
MEHHOM 3JIEKTPOHUKH U MHUKPO-
ANEKTPOHUKH

YCTpOMCTBO M MPUHLIMI ACHUCTBUS JIEKTPOHHOM JIAMIIBI U
ee xapakTepucTuku. Pabora Beixoma. KoHTakTHBIE U MMO-
BEPXHOCTHBIC SIBJIEHUS B TBEPJOM Teje, KOHTaKThI LIIoTT-
KH; ; P-N IEpEXO0/1 ¥ MOIYIIPOBOAHUKOBBIE THOABL. TBEpIO-
TEJIBbHBIN TPAH3UCTOP, KaK aHAJOI BaKyyMHOM JJIEKTPOH-
HOM J1aMITbl. YCTPONCTBO M MPUHLUI JEHCTBUS OUIIONISp-
HOTO TPaH3HUCTOPA, MOJEBOTO TPAH3UCTOPA C YIPABIISAIO-
MM p-n MEepPEeXoAOoM M MojeBoro tpansucropa ¢ MJIII
CTPYKTYpOH. YCTPOMCTBO M MPUHIIUII ACHCTBUS MPUOOPOB
C 3aps0BOU CBA3BIO.

Tema 5. IlepcrnekTuBHBIE Ha-
IIpaBJIEHUS] JIEMEHTHOH 0a3bl B
HAHODJIEKTPOHHKE

Opnnosnexrponuka. [ToHsITHE KYTIOHOBCKOM OJIOKAABI U Pe-
anu3anusi OJHOIEKTPOHHBIX TPAH3UCTOPOB HA €€ OCHOBE.
OIHOAIEKTPOHHBIN TPAH3UCTOP C IICKTPOMEXAaHHUECKUM
nepekiaroueHueM. [IoHATHE 0 KBaHTOBOM KOMIIBIOTEpE U
kyOute. [Ipenmnonaraemple XapakTepUCTUKU U BO3MOXKHO-
CTH OyAyIIMX KBAHTOBBIX KOMITBIOTEPOB.

OnemeHTHas 0a3a HA OCHOBE HAHOYIVIEPOAHBIX TPYOOK U
MPUHIUITB MOJICKYJISIPHOM 3JI€KTPOHUKH.

3akirroueHne

Kparkuii 0630p copeprxanus U MOsiCHEHUE TpeOOBaHUI K
3HAHUSAM, YMEHUSIM U HaBbIKaM I10 BCEM pa3ziesiaM JUCLH-
TUTHHBI.

4.2

Ilepeuenb J1a00paToOpHBIX padoT




HaunmeHoBaHue j1a00paTopHOi padoThI KosmmuecTBo aya. yacos

1. MccnenoBaHue XapakTepUCTHK P-n mepexoaa 4
2. Uccnenoanne BAX OumonsipHOro TpaH3ucTopa 4
3. UccnenoBanue BAX moneBoro TpaH3ucTopa ¢ ynpapisionuM p-n

MepeEX0I0M 4
4. Uccnenosanue BAX nonesoro tpansuctopa ¢ MIII ctpykrypoii 5
Uroro 17

4.3 IlepeyeHb NPAKTHYCCKHUX 3AHATHH

HaumeHoBaHue NPaKTHYECKUX 3aHATUI KosmuecTBo ayn. yacos
1. CuMMeTpHs KpUCTAJUINYECKON CTPYKTYPBI 3
2. Craructuka ®epmu 2
3. 30HHas CTPYKTypa 2
4. CBolicTBa paguoMaTepuaioB 2
5. MeTaibl, TOHKHE JICHKU 2
6. ITonmynpoBoaHUKH 2
7. Pacuer BAX konTakra IllorTku 2
8. OIHORIEKTPOHHBIN TPAH3UCTOP 2
Hroro 17

4.4 KypcoBoe npoeKTHPOBaAHUE

KypcoBas pabota (IIpoeKT) He TPeTyCMOTPEHBI.

4.5 Pedepar

Ucxonubie nanubie U TpeboBaHus: Llenpto Hanmucanus pedepara U MocaeayoIero
JOKJIaJla SIBJISIETCSA OBJIAJICHUE CTYJICHTaMU HaBbIKAMH PA0OThI C HAYYHOU U TEXHU-
YECKOM JINTEPATYPOU, PA3BUTUE YMEHHS IPOBOAUTH AHAIU3 IMTPOYUTAHHOTO U OCBO-
€HHOTO MaTepHaia, YMEHHE 0TOOpaTh HEOOXOUMBIE CBEJICHUSI, IPOBECTH UX aHATIU3,
cieJaTh BBIBOJIBI 1 3aKIIFOUCHUS M3 MPOPa00TaHHOTO MaTepuaia U HaydYuThCs U3Jia-
raTh UX B MUCbMEHHOM (hopMe U B BUJIE HAYYHOTO JIOKJIA1a.

TpebGoBanusiMu 1o opopmiieHUIO pedepara: KOJTUIEeCTBO HCTOUHUKOB -MUHUMAJILHOE
4, MakcuMalibHOE 8, 00bEM -MHUHUMAJIBHOE KOJIMYECTBO CTP. 8 U MakcUuMaybHoe 12,
pedepar cocTouT u3 BBECHUS, 2-3 OCHOBHBIX Pa3/IeliOB, OTPAKAIOIINUX COACPKAHHE

TeMBI, 3aKiatoueHus, popmar opopmienus -Word , mipudt Times New Roman, pa3z-

10




mep mpudTa 14, Tabnuibl, pUCYHKH, YEPTEKH U T.J. 0QOPMIISIIOTCS Ha KOMITBIOTEPE,

dopmat craun paboThl -CAAETCS MPENOABATEIO B IIEYATHOM BUJIE.

Tewmbr:
Ne Ha3sBanue TeMbl IlepeBoa Tembl
n/n
1 | ITepexom OT AMEKTPOHUKH K MUKpOMIEKTpo- | Electronics to  microelectronics and
HUKE ¥ HAHODJIEKTPOHUK nanoelectronics transition
2 | Ornuune mupa kinaccudecko gusuku ot Mu- | The difference between the world of
pa KBaHTOBOM MEXaHUKH classical physics and the world of quantum
mechanics
3 | Bonnosas ¢ynkus. YpasHenue Llpénunre- | Wave function. Schrodinger equation
pa
4 | TynnenbHbit 3 dext u ero pois B a1ekTpo- | Tunnel effect and its role in electronics
HUKE
5 | KBaHTOBOE COCTOSIHUE M BBIPOXKICHUE Quantum state and degeneracy
4.6 HuauBuayajbHOE JOMAIIHEE 3alaHHe

HOpHI[OK BblJIa49M, BBIIIOJIHCHHA W OUCHKHW MHAWBUAYAJIbHOI'O0 JOMAIIHCTO 3aJJaHUsA

ONpeaesIeTCs METOAUKON TEKYIIET0 KOHTPOJIS.

NuauBuayanbHoe qomManiHee 3aganue « McciaenoBaHue KOHTAKTHBIX SIBJICHUI

B CTPYKType MeTaJ/LI-I0JIyIIPOBOIHHMK)
DopMynMpOBKa 3aJaHUSL:

s 3a0annoti napvl Memanin-noirynpo8oOOHUK OYEeHUMsb KUHeMmu4ecKue ceou-
CMea 3a0aHHbIX MAMEPUATIO8, PACCUUMAMb U NOCMPOUMb IHEPLeMUYECcKyI0 Oud-
2PamMMy U 8ONIbM-AMNEPHYIO XAPAKMEPUCTUKY KOHMAKMA 8 3A0AHHOM OUANAa30He

memnepamyp, 0amov peKoOMeHOayuu no NPUMEHEHUIO UCC1e0yeM0o20 KOHMAKmA.

Kaxxnomy ctynenty B Hauane cemectpa Boigaercs Lludp Bapuanta XYZ mo korto-

poMy GOPMUPYIOTCSI UHIMBU Ty aJIbHBIE YCTIOBUS 3aaHUSI.

TpeboBanusamu mo opopmiiennro MJ13: koam4ecTBO HCTOYHUKOB - MUHUMAJIBHOE 4,
MakcuMalibHOE 8, 00BbeM - MUHUMAaIbHOE KOJIMYECTBO CTP. 8 U MaKCHUMajbHOE 16,
dbopmar opopmiienus - Word , mpudrt Times New Roman, pazmep mpudra 14, tabd-

JUIBI, PUCYHKH, YEPTEKU U T.J. 0QOPMIISIIOTCA Ha KOMIIbIOTEpE, opMaT cliauu pa-
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OOTHI - ciaeTcs MPEenoJaBaTellto B I€YaTHOM BUJE.
Conepxanue U/13 (pa3agesbl) COOTBETCTBYIOT MOPHAIAKY €r0 BbINOJIHEHHS

1) Onpenenuts KjIacc CKMMETPHUH 3a/IaHHBIX MaT€pPUANIOB, IOCTPOUTH MPSIMYIO U 00-
paTHYIO 3JIEMEHTapHbIE AYEUKH 3aJaHHbIX MaTepuainoB. Onpenenuts pa3mepsl 30-

Hbl bputosna B HanpaBiieHusax X, L, K.

2) OnpeaenuTb KOHIEHTPALMIO AIEKTPOHOB Il 3aJJaHHOTO METaljla U3 yCJIOBUS Ka-
canus 30HbI bpumttoona u cepsl Depmu U cuenarb CyKJICHUE O TPUMEHUMOCTH

TCOPHUHU CBO6OI[HBIX QJICKTPOHOB.

3) PaccunTars 1 MOCTPOUTH 3aBUCUMOCTH CPEAHEH JJIMHBI CBOOOTHOTO ITpodera, Bpe-
MEHH peJlaKcalliy U 3JIEKTPONPOBOJHOCTH OT TEMIIEpaTyphl JJI MeTasla B Juarna-

30HE TEMIIEPATYP
(0,1- 10) TD (ITlpunoxenue MCAD Ne 3).

O11eHUTH CTeTIeHb Me(PEKTHOCTH MeTajljla 1Mo 3aJJaHHON BETMYHHE YSILHOTO COIPO-

THUBJICHUA.

4) PaccuuTarh M IOCTPOUTH 3aBUCIMOCTH 3JICKTPOIIPOBOIHOCTH OT TOJIIIIHMHBI METaJ-
JUYECKON TIJICHKHU npu 3agaHHoN Temmieparype. (IIpunoxkenrne MCAD Ned) Omnpe-

ACINTh MUHUMAJIBHO BO3MOKHYIO TOJIIHHY MCTAJIJIN3aIIUH.

5) Onpenenuts 3Q(HEKTUBHYIO MacCy HOCUTENEH 3apsijia, UX KOHIIEHTPAIUIO U CTe-
NIEHb BBIPOXKIEHUS AIIEKTPOHHO-IBIPOYHOTO ra3a B 3aIaHHOM MPUMECHOM HOTYTPO-
BOJIHMKE B TaHHOM auana3oHe temneparyp. (IIpunoxerne MCAD Ne2), paccunrarp
U TIOCTPOUTH 3aBUCUMOCTHU KOHIIEHTPALUHU, TOJBUKHOCTH U AIEKTPOIPOBOAHOCTHU OT

TeMIepaTyphl 11 3aJaHHOTO ITpuMecHoro ronynpoBogauka. (IIpunoxenne MCAD

Ne 5)

6) Paccumnrarh 3aBUCHUMOCTH OHCPIrUn q)epMI/I u TCpMOIIHH&MH‘—IGCKOfI pa6OTBI BBIXO-

J1a JUIsl IPUMECHOTO MOTYTIPOBOJHUKA OT TEMIIEPATYPHI.

7) IlocTpOUTh SHEPTETUUYECKYIO AUArPaMMY 3aJaHHOM Napbl METAJLI-TIOTYIPOBOAHUK
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B BEIOpAaHHOM MaciTabe 1 ciayqaeB: 0€3 CMEIIEeHUs, IIPU MPSIMOM U 00paTHOM CMe-

MICHUAX.

Paccunrare BOIpTaMIIEPHYIO XapaKTEPUCTUKY KOHTAKTA B JAHHOM JIHANA30HE TEM-

neparyp. (IIpunoxxenne MCAD Neb6)

8) PaccunTarh KOHIIEHTpALIMIO HOCUTEIIEH 3apsiaa B 3aJJaHHOM MOJIYIIPOBOIHUKE JIJIS

CO3JaHHA OMHUUYCCKOI'O KOHTAKTa K MCTAJIITY.

9) CI[GJIaTB BBIBOABI U 1aTh pCKOMCHAAIINH 110 IPUMCHCHUIO UCCIICAYCMOI'O KOHTAKTa

METaJI-MOTYTTPOBOTHUK

4.7 JokJaan

Jl71s1 ydiiiero yCBOEHHUS TEMBI M TPOPaOOTKH HABBIKOB MPE3CHTAIIUM CTYACHTaM MPE/I-
JaraeTcs BBICTYIIUTh € JIOKJIaJIOM Ha 5-7 MUHYT MO TeME HanucaHnHoro pedepara. Oc-
HOBHBIC TIOJIOKCHUSI JTOKJIaJla U WUTFOCTPATHUBHBIN MaTepusl peKoMeHayeTcs odop-

MUTH B BUAe npe3entaunu (10-12 cnaiinos).

[IpuMmepHbIE TEMBI MPUBEICHBI B 1. 4.5

4.8 Keiic

Keiic He mpegycMOTpeEH.

4.9 Opranusanus v y4eOHO-MeTOANYeCKOe 00ecnedYeHne CaMoCTOSITeJIbHOM pa-

00THhI

W3ydeHne AUCHUILIMHBI COMPOBOXKIAETCS CAMOCTOSITENIbHOM paboTOM CTy/IeH-
TOB C PEKOMEHJOBAaHHBIMH IPEIOAABATEIIEM JIUTEPATYPHBIMA UCTOYHUKAMHU U UH-

dbopmamoHHBIMU pecypcamu cetu IHTepHeT.

[ImaHrpoBaHME BpEMEHU JJIS1 U3YUECHUS JUCLHUIUIMHBI OCYILIECTBIISIETCS HA BEChH
nepuoj 00yyeHus, mpelycMaTpuBasi pH TOM PETyJIIpHOE MOBTOPEHUE MPONHAECHHO-

ro marcpuaa. O6y‘-IaIOIHHMC$I, B paMKax BHGaYHHTOpHOﬁ CaMOCTOSITCIILHOMN pa6o—

13



THhI, H€O6XOI[I/IMO PETYIIPHO JOIIOJIHATL CBECACHUSAMU U3 JIMTCPATYPHBIX HCTOYHHUKOB

Marcpuall, BaKOHCHeKTHpOBaHHBIﬁ Ha JICKOUAX. HpI/I 9TOM Ha OCHOBC M3YYCHHA pC-

KOMEH/I0BaHHOM JTIUTEpaTyphl LIe1eco00pa3HO COCTaBUTh KOHCIIEKT OCHOBHBIX I10JIO-

KEHHM, TEPMUHOB U OTIpeAeNIEHU, HEOOXOANUMBIX JIJIi OCBOCHHUSI Pa3/IeiOB yueOHOM

JUCHHUITIINHBI.

Ocob0e MecTo yaesieTcss KOHCYIBTHPOBAHHUI0, KaK OJTHON U3 (hopM 00yUdeHHs

Y KOHTPOJISI CAMOCTOATEIbHOU paboThl. KoHCynbTHpOBaHuE npeanoiaraeT 0coobIM

06p2130M OpPraHM30BaHHOC B3aI/IMOI[eI\/’ICTBI/Ie MCIKAY MPCTIOAaBaTCIICM U CTYACHTAMM,

IIPpH 3TOM IIPCAIOIaracTcsa, 4YT0 KOHCYJIbTAHT 100 3HACT TOTOBOE pPCIICHUC, KOTOPOC

OH MOXET MPEeANUcaTh KOHCYJIBTHPYEMOMY, TUOO OH BJIAJICET CIIOCOOaMU IESITEIb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MyTh PEIICHUs TPOOIEMBI.

Texymas CPC IIpumepunas
TPYA0EMKOCTh, a4

Pabora ¢ neKInOHHBIM MaTepuaoM, ¢ y4eOHOM JTuTepaTypoi 16
Omnepexaroniasi caMocTosiTeNIbHAs paboTa (M3yueHUue HOBOTO MaTe-

pHaJia 0 ero U3JIOKEHUS Ha 3aHATHSAX ) 0
CamocCTOSITENbHOE U3YUYEHUE PA3/ICTIOB TUCIUILIMHBI 0
BrinonHeHHe TOMAaINIHUX 3ajaHui, JOMAITHUX KOHTPOJIBHBIX PabOT 20
[ToaroroBka k J1abopaTopHbIM padoTaM, K MPAKTHUYECKHUM M CEMH-

HapCKUM 3aHATUSM 10
[ToaroroBka Kk KOHTPOIBHBIM PabOTaM, KOJUIOKBUYMaM 8
Brinonnenue pacueTHO-rpadguyecKkux padoT 0
BrinonHeHne KypcoBOro poeKkTa Uil KypcoBoil paboTsl 0
[Touck, nzydyenue u npe3eHTanuss HHOOPMALIMH 110 33JIaHHON TIPO-

Oneme, aHAIM3 HAYYHBIX MyOIMKAIM 110 3aIaHHON TeMe 5
Pabora Hax MeXIMCHUIUIMHAPHBIM POEKTOM 0
AHanu3 JaHHBIX M0 33JJaHHOW TEME, BBIIIOJIHEHUE Pacy€TOB, COCTaB-

JICHHE CXEeM U Mojeliell, Ha OCHOBE COOPAHHBIX JaHHBIX 0
[ToaroroBka k 3a4ety, Au¢hepeHInPOBAHHOMY 3a4eTy, SK3aMEHY 35
HUTOI'O CPC 94
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5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
IK3. B
onoJ1.

OcHoBHas auTeparypa

1 ®dusnueckue CBOMCTBA paTnOKOMIIOHEHTOB [TekcT] : MeTos. yka3aHus K jao. 67
paboram / Cankt-IleTepOyprckuii rocymapCTBEHHBIN AIIEKTPOTEXHUYECKHUI
yauBepcuteT uM. B.W. Yassnosa (Jlennna) JIDTU”, 2013. -26 c.

2 CutHukoBa, Mapraputa ®enopoBHa. duznueckue CBOMCTBa paguoMarepua- 110
JIOB ¥ PaINO3JIEKTPOHHBIX KOMITOHEHTOB [ TekcT] : yue6. mocobue / M. @. Curt-
HUKOBa, A. A. Paccanuna, 2021. -157, [1] c.

3 ®u3nyecKue CBOWCTBA NOIYIIPOBOAHUKOBBIX PAJUOKOMIIOHEHTOB [ TekcT] : Me- 60
TOA. yKa3aHMsa K J1ab. paboram / Cankr-IletepOyprckuii rocynapcTBeHHBIN
JIeKTpoTeXHUUYeCKUid yHuBepcurer uM. B.U. VinesgnoBa (Jlenuna) “JI9TH”,
2014. -28, [1] c.

JononHuTenbHas auTeparypa

1 Brenenwne B HanoTexHonoruio [ Texct] : yaed. mocodue / B.A. Kabpes [u ap.], 27
2007.-293 c.
2 BBenenne B HaHOTEXHOJOTHIO [TeKCT] : ydel. NI BY30B IO HANpPaBICHUIO 54

211000-"KoHCTpyHupOoBaHHE W TEXHOJOTHS 3JIEKTPOHHBIX cpeacTtB” / B. W.
Mapronus, B. A. XKab6pes, I'. H. JlykbsnoB,B. A. Tynuk, 2012. -457 c.

3 Mapronus, Bnagumup Uropesuu. ®dusnueckrie 0CHOBBI MUKPO3JIEKTPOHUKU 143
[Tekct] : yueb. 1t By30B 10 cienUManbHOCTH ~TIpoeKTUpOBaHUE U TEXHOIO-
TUs PaIMO3JIEKTPOHHBIX CPEJCTB” HampaBieHUs NoaroT. ~IIpoekrupoBanue u
TEXHOJIOTUs 3IEKTPOHHBIX cpeacTB” / B.M. Mapronun, B.A. XKabpes, B.A. Ty-
nuk, 2008. -399 c.

5.2 IlepeuyeHb pecypcoB HH(POPMALUOHHO-TEJIEKOMMYHUKANNOHHOM ceTu « UH-

TEPHET», UCIIOJb3YCMbBIX IIPH OCBOCHHHU NTUCHUIIJTUHBI

Ne ni/m DJIEKTPOHHBII aapec
1 T.W. Yepnsimesa, M.B. Makapuyk “Pannomarepuainsl 1 paguokoMnoHeHTs! http://ww
w.tstu.ru/book/elib/pdf/2008/chernyshoval-a.pdf
2 XansikuH A.M. Paauomarepuanel U paauokoMnoHeHThl Koncmekr nexkumidh /

ABT. coct. A. M. XampikmH. — Owmck: Uzg-Bo OmITY, 2008. — 92 chttps:
//www.studmed.ru/hadykin-am-radiomaterialy-i-radiokomponenty 559¢c889660.ht
ml?ysclid=Ith1fo3nw3533551828
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http://www.tstu.ru/book/elib/pdf/2008/chernyshova1-a.pdf
http://www.tstu.ru/book/elib/pdf/2008/chernyshova1-a.pdf
https://www.studmed.ru/hadykin-am-radiomaterialy-i-radiokomponenty_559cc889660.html?ysclid=lfh1fo3nw3533551828
https://www.studmed.ru/hadykin-am-radiomaterialy-i-radiokomponenty_559cc889660.html?ysclid=lfh1fo3nw3533551828
https://www.studmed.ru/hadykin-am-radiomaterialy-i-radiokomponenty_559cc889660.html?ysclid=lfh1fo3nw3533551828

5.3 Anpec caiita Kypca

Anpec caiita kypca: https://vec.etu.ru/moodle/course/view.php?id=12628
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6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jns pucuuruinHbl «OCHOBBI ANIEKTPOHUKU U PAaIOMaTeEPUalbhy MPe1yCcMOT-

peHbI ciienytoue GopMbl MPOMEKYTOUHON aTTECTALIMU: YK3aAMEH.

JK3aMeH
Ouenka Onucanue

HeynosnerBopurensHo Kypc ne ocBoeH. CTyIeHT UCIBITHIBAET CEPHE3HBIE TPYAHOCTH
IIPU OTBETE Ha KJIFOUEBbIE BOIIPOCHI TUCIUILINHBI

VY1oBIEeTBOPUTENHHO CryneHT B LeJOM OBIaAeN KypCOM, HO HEKOTOPBIE pa3Jiebl
OCBOEHBI Ha YPOBHE OIpeIeIeHUN U (OPMYIUPOBOK

Xoporo CryneHT oBiaien Kypcom, HO B OT/IETbHBIX BOPOCAX UCTIBITHI-
BAET 3aTPyIHEHUs. YMEET pellaTh 3a/1auu

OtnuyHO CTyaeHT JeMOHCTPUPYET MOJHOE OBIJIAJIEHUE KYypCOM, CIOCO-
OeH NPUMEHATH NOJTY4YEeHHBIC 3HAHHS MPHU PEIICHUH KOHKPET-
HBIX 3a]1a4
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OcobGeHHoCTH 1O0MyCKA

K sx3amMeny nmomnyckaroTcst CTyAEHTHI, nocemnapmmne He menee 80% JIEKIIMOH-

HbIX 3aHsTui, 80 % MpakTUYEeCKUX 3aHSITUH, BBINOIHUBIINE U 3amuTuBIIne 113,

IMIOATOTOBHUBIIIHNEC pe(ioepaT " CACIABHIMC OOKJIAA II0O HEMY, d TAKKC JOITYHICHHBIC 1O

pe3ylibTaTaM BBITIOIHEHUS 1a0OpaTOPHBIX PadoT.

DK3aMeH MPOBOAMUTCS B yCTHOM opme. B OuieT BkIOouaeTcs J1Ba BOIpoOca U3 Ie-

peusst BorpocoB. [Tomumo 3Toro, o0yuaromemycs mpeajaracTcsi Kparko OTBETUTh Ha

I[OHOJIHI/ITGJIBHI)II\/’I BOIIPOC. BOHpOCBI BBI6I/IpaIOTC$I N3 IICPCUH BOITPOCOB K 9K3aMCHY

1 GOpPMYIHPYIOTCS MPENOAABATENIEM BO BpEMs YCTHOM Oecebl.

6.2 OueHouHble MAaTEPHUAJIbI VISl IPOBECHUS TEKYIIero KOHTPOJISI U MPoMe-

HQYTOqHOﬁ aTrecranuu oﬁyqaloumxca o JMCIOMIIJIMNHE

Bornpoch! Kk 3Kk3aMeny

Ne /it Onucanue

1 [Tonsitue 06 >MEKTPOHUKE, MUKPOIIEKTPOHHUKE, CYOMUKPOHHOMN 3JIEKTPOHUKE U HAHO-
IEKTPOHHUKE.

2 OBOJIIOLMS Pa3BUTHs aKTMBHOTO IEMEHTA: OT 2JIEKTPOHHOMW JIaMIIbl K TPAaH3UCTOPY U
CBEpXOOIBILION UHTETPaIbHON MUKpocxeMe. ba3oBble MOHATHS IIaHAPHON TEXHOJIOTUH.

3 [Iporpecc B pa3BUTUU MIEKTPOHUKH, MUKPODJICKTPOHUKH U IIPOTHO3 PA3BUTHS HAHODJIEK-
TPOHMKHU.

4 CoBpeMeHHbIE MPEICTABICHUS O KPUCTAUTUYECKONW pelieTke U aMOp(GHOM COCTOSHUH
BELICCTBA.

5 CuMMeTpHst KpUCTaJUIMYECKOU CTPYKTYphl, 14 perierok bpase; siueiika Burnepa-3eiitia.

6 [punumne! kpucramiopuszuku. B3auMocBs3p GU3NUECKUX CBONCTB U CTPYKTYPhl KpH-
cTaa.

7 JlnHamMuKa KpUCTAIIMYECKON PEIIETKH.

8 @DOHOHBI, MATHOHBI, SKCUTOHBI U APYTU€ KBa3UYaCTHIIBI.

9 ITpumenenue craructuku Ilnanka s GpoHOHOB.

10 OcHOBHbIE MOJIOXKEHUST HPUZUKU TBEPJIOTO Tela U KBAHTOBOW MEXaHUKH.

11 30HHAas TEOpUsl TBEPIOTO TE€JIA, OCHOBHBIE ITOJIOKEHUS.

12 Knaccugukanus TBepAbIX TeJ 10 IPOBOAUMOCTH, BKIIIOUAs TOHITUS U TIPEICTABICHUS O
BaJICHTHOW U 3aIIPEILEHHOM 30HaX U 30HE IPOBOJUMOCTH B JUNIEKTPUKAX, IIOTYIIPOBOJI-
HUKaxX U MeTaJlIax.

13 Teopus cBOOOIHBIX 3JIEKTPOHOB, CTaTUCTUKA DepMU, IEKTPOHHBIN a3 U (PepMHUEBCKHE
MapaMeTpsl AIEKTPOHOB, MOHATHE () ()EKTUBHON MacChl IEKTPOHA.

14 JIOHOpHBIE U aKLIENTOPHBIE TPUMECH, TPUMECHBIE IMOTYTIPOBOJHUKH.
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15

OCHOBHBIE U NEPCIIEKTUBHBIE MAaTEPHUAIIBI IPOBOJHUKOBON U MOIYITPOBOJHUKOBON TEX-
HUKH, UX JIEKTPUYECKHE, MATHUTHBIE, TEIJIOBBIC, ONTHYECKUE U MEXAHUUYECKHE CBOM-
CTBa.

16 Kunernueckoe ypaBHeHue bonbliMaHa v €ro perieHus.

17 Teopus metamnos Jpyne-JlopeHia.

18 DNEeKTPONPOBOIHOCTh METAJLIOB.

19 IIpaBuno Maruccena.

20 3aBHCUMOCTB 3JIEKTPOIPOBOIHOCTH U TEMIONPOBOAHOCTH METAJIJIOB OT TEMIIEPATYPHI.

21 CBepXxnpoBOAMMOCTb METAIIIIOB.

22 [TonsiTHE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOIUMOCTH.

23 DNEKTPONPOBOJHOCTh TOHKUX IUIEHOK (METAJLIbI).

24 Pa3mepHbIi 3P PEKT 37EKTPOIPOBOJHOCTH.

25 BricokoyacTOTHAs 3JIEKTPONPOBOAHOCTh METAILIA.

26 Toku B MOTynIpOBOAHMKAX.

27 DJIEKTPONPOBOAHOCTD MOITYTPOBOAHUKOB.

28 DNEeKTPONPOBOIHOCTD MOITYIPOBOJAHUKOB B CUJIBHBIX AEKTPUUECKUX MOMSX.

29 Oddexr ['anHa.

30 DddexT pazorpesa MEKTPOHHO-ABIPOUHOTO ra3a.

31 KoHcTpyKIIMOHHBIE MaTepHaIbI.

32 JlmarpaMmbl COCTOSIHHIM >KeJe30-yriepona (CTaib) W CIUIABOB MEAb-0JIOBO (OpoH3a) U
Me/b-IIUHK (J1aTyHb).

33 Panuootrpaxaroiue u paguononIONaoIne MOKPHITHS.

34 3aIUTHBIE TTOKPBITUS JIs1 PAIHUOAIEKTPOHHON armapaTypbl HA OCHOBE HAHOTEXHOJIOTH-
YECKHUX pa3paboToK.

35 JupnekTpryeckue Marepuansl.

36 DNEKTPONPOBOTHOCTD JUAIEKTPUKOB U TUIJIEKTPUUECKHE MTOTEPH.

37 [TpoGoit TUAIEKTPUKOB.

38 DIIEKTPOU3O0JISIITUOHHBIE KOMIIAYH/IbI.

39 BpicOokOUacCTOTHBIE CBOMCTBA IUANEKTPHUKOB.

40 AKTHUBHBIE TUDJIEKTPUKHU B DJIEKTPOHHUKE.

41 I1p€30351€KTPUKH, CETHETOIEKTPUKH U CETHETONIEKTPUUECKHE IIJIEHKHU B PAIUO3IIEKTPO-
Huke u CBY TexHuke.

42 TexHudeckas paguoKepaMHKa, HAHOKEpaMUKA.

43 MeTonbl ¥ TEXHOJIOTUH TOTYUYEHUs U 001acT IPUMEHEHUS.

44 MaruuTHble MaTepHUaIbl.

45 [Ipupona peppomarueruszma.

46 Krnaccudukanus MarHuTHBIX MaTepuasoB: 1ua-, napa-u GeppoMarHeTUKHU.

47 OCHOBHBIE XapaKTEPUCTUKHN (PeppOMarHeTUKOB.

48 [TpoGema 371eKTpOMarHUTHOM COBMECTHMOCTH B DJIEKTPOHHKE.

49 YCTpoiCTBO M IPUHLIUI IEUCTBUS SJIEKTPOHHOM JIAMITbl U €€ XapaKTEPUCTUKH.

50 Pabora BeIXOZIA.

51 KoHTakTHBIE ¥ TOBEpXHOCTHBIE SIBIEHUS B TBEPAOM Teje, KOHTakThl HloTTku.

52 p-n mepexo] U NOJIyIPOBOJHUKOBBIE JUOBI.

53 TBepAOTENBHBIN TPAH3UCTOP, KAK aHAJIOT BAKYYMHOU JIEKTPOHHOM JIAMIIBI.
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54 VYeTpoiicTBO M MPUHIUI IEHCTBUS OUIIOIIPHOTO TPAH3UCTOPA, MOJIEBOI0 TPAH3UCTOPA C
YIOPaBJISAIONIMM P-n IEPeXo oM U noseBoro Tpanzucropa ¢ M/II crpykrypoit.

55 VYCTpOoKCTBO M MPUHIIMI ISHCTBUSI PUOOPOB C 3aPSTOBOM CBS3BIO.

56 OIHOANIEKTPOHUKA.

57 IToHsATHE KYITOHOBCKOM OJ0KaAbl M peanu3anus 0JHOIEKTPOHHbBIX TPAH3UCTOPOB Ha ee
OCHOBE.

58 OnHORNEKTPOHHBIN TPAH3UCTOP € AIEKTPOMEXAHNYECKUM MEPEKITIOUEHUEM.

59 [ToHsATHE O KBAHTOBOM KOMITBIOTEpE U KyOUTE.

60 [IpenmnonaraeMple XapaKTEpPUCTUKU U BOZMOYKHOCTH OyIyILIMX KBAHTOBBIX KOMIIbIOTEPOB.

61 OnemeHTHas 6a3a Ha OCHOBE HAHOYIVIEPOAHBIX TPYOOK M HPHUHLIMIIBI MOJEKYJISPHOU
JJIEKTPOHUKH.

dopma Ousera
MunucTepcTBO HayKu U Bbiciiero oopa3zoBanusi Poccuiickoit @enepanuu
OI'AOY BO «Cankt-IleTepOyprckuii rocynapCTBEHHBIN 3JIEKTPOTEXHUUECKUN

yHuBepcutet «JIDTWU» umenu B.M. Yabsanosa (Jlenuna)»

3K3AMEHAIITMOHHBIN BAJIET Ne 1
Jucuumumaa OCHOBBI DJIEKTPOHUKHA U PAIMOMATEPUAIJIBI ®PT
1. OcHOBHBIE MONOXKEHUS (PUIUKHU TBEPIOTO TEJIA U KBAHTOBON MEXaHUKHU.

2. Ilonsgrue KYHOHOBCKOﬁ 6JIOKaI[LI " pcajin3alusa OJHOIJICKTPOHHBIX TPAH3U-

CTOPOB HAa €€ OCHOBC.

VTBEPXKJIAIO

3aBenyromuii kageapoi B.A.Tynuk

Bech KOMIUIEKT KOHTPOJIHbHO-U3MEPHUTENBHBIX MAaTEPHUAIIOB JIJIsl IPOBEPKHU cPop-
MHUPOBAaHHOCTH KOMITETCHIIMM (MHIMKATOpa KOMIIETCHIIMHM) pPa3MeIIeH B 3aKpPBhITON

YacCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

2 Tema 1. Onucanue CTPYKTyphl U CBOWMCTB paguoMaTrepualioB

3 (371€EMEHTBI KPUCTAILTO(U3HKH ) Oruer 1o 71a6. pabore
4 Tema 2. 30HHas TeOpHUs TBEPIOTO TeNa

5

6 [TpakTuueckas pabota
7 Tema 3. MarepuanoBenueckasi 6a3a COBpEMEHHOMN IEKTPOHHU-

8 KM U MUKPO3JIEKTPOHUKHI

9 [TpakTuueckas pabota
10 Tema 4. DnemenTHas 6a3a COBPEMEHHOM AJIEKTPOHUKHU M MUK-

11 PO3JIEKTPOHUKHU

12 UA3/UAPT3 / NP3
13 Tema 5. [lepcriekTHBHbBIE HaIIpaBIEHUS IIEMEHTHOM 0a3bl B Ha-

14 HODJIEKTPOHUKE

15 Pedepar

16 3aKaoueHue

17 Hoxnanx / Ilpesenra-

us

6.4 MeTonnka TeKylero KOHTpOoJIs

Ha JICKIIMOHHBbIX 3aHATHAX

Texy1iuii KOHTPOJIb BKJIKOYAET B CE€0sI KOHTPOJIb MOCEIIaeMOCTH (He MeHee 80

% 3aHATHUI), IO pe3yJIbTaTaM KOTOPOTO CTYJICHT IMOTy4YaeT AOMYyCK Ha dK3aMEH.
HAa J1a00PaATOPHBIX 3aHSITUSIX

- [Topsiiok BHITIOIHEHHS J1a00PATOPHBIX padOT, MOATOTOBKH OTYETOB U MX 3a-

IIATHI

B npouecce o0ydenust cTyaeHT 00s13aH BBIIIOJIHUTH 4 1a0OpaTOPHBIX PaOOTHI.
[Ton BEIMOTHEHUEM JIaOOPATOPHBIX palOT MOJIpa3yMeBaeTCs MOATOTOBKA K paboTe,
IIPOBEICHHUE IKCIEPUMEHTAIBHBIX UCCIEAOBAHUM, IOATOTOBKA OTYETA U €r0 3allly-
Ta. BblnonHenue nabopaTopHbIX pabOT CTYyAEHTAMHM OCYLIECTBISETCS MHIMBUILY-
anbHO. OdopmileHne oTyeTa CTYIEHTaMH OCYIIECTBIIAECTCS UHIWBUIYAIbHO B CO-

orBeTcTBUU ¢ TpUHATHIMEU B CIIOI'DTY npaBunamu opopMieHus CTyAeHYECKUX pa-

21



0oT. OTUeT mnpeacTaBisAeTCs NPENOIaBaTENO Ha MpoBepKy. Ilocne npoBepku oTuer
a100 Bo3BpauaeTcs (Mpyu HAIMYUK 3aMEUaHuii) Ha 10pabO0TKY, TMOO MOAMUCHIBACTCS

K 3aIlUTeE.

JlaGopaTtopHbie pabOThI 3alTUIIAIOTCS CTYACHTAMU WHAWBHUAYaIbHO. Kabiii
CTYIICHT ITOJIy4aeT BOPOC MO MPOUEAYPE MPOBEACHUS UCCIEA0BAHUM, WIIH T10 MTOCIIE-
nytroniei 00paboTke pe3ysibTaToB, MOCIE Yero eMy IIPEI0CTABISIETCS BpeMs JIJIsl IO -
roToBKHU oTBeTa. [Ipn 00CyX/IeHUN OTBETA MPENoaBaTesib MOXKET 3a/1aTh HECKOIBKO
YTOUYHSIOLIKX BOIIPOCOB. B citydae eciu CTyAeHT AEMOHCTPUPYET JOCTATOYHOE 3HA-

HHUE BOIIpOca, paboTa CYUTAETCS 3aLUIIEHHOM.

Ha 3amnuTe nabopaTtopHo# pabOTHI CTYICHT I0JDKEH MOKa3aTh: TOHUMaHUE Me-
TOJIMKH MCCIICIOBAHUS 1 3HAHUE 0COOCHHOCTEN e€ MPUMEHEHN S, TOHUMAaHUE U yMe-
HUE 00BICHATH 0COOCHHOCTH IMPUMEHSIEMBIX METO/IOB, BO3MOXKHBIEC 00JIACTH UX MPH-
MEHCHHS U T.Jl., YMEHHE JaBaTh KAYECTBECHHYIO U KOJIMYECTBEHHYIO OIICHKY TIOJTy9ICH-
HBIX AKCIIEPUMEHTAJIBHBIX PE3YJIBTaTOB M IMPOTHO3UPOBATH PEAKIIMH HCCIICIyEMOTO
0o0beKTa Ha pa3IMYHbBIC BO3JCHCTBYS, HABBIKK U YMEHHUsI, TPUOOPETEHHBIE MPHU BbI-

TIOJIHCHUH JTA00paTOPHOM PabOTHI.

Texymunii KOHTPOJIb BKIIOYAET B CEOs BBHIMIOJHEHHUE, CIady B CPOK OTYETOB U
UX 3aIIUTY 110 BCEM JIa0OpaTOPHBIM paboTam, 1Mo pe3yabTaTaM KOTOPOM CTYJAEHT TO-

JTy4aeT JIOMyCK Ha SK3aMeH.
HA MPAKTUYECKUX 3aHATHAX

Tekymuii KOHTPOJIb BKIIOYAET B c€0s1 KOHTPOIb NocenaeMocTu (He meHee 80

% 3aHATHH), TTO0 pe3yJabTaTaM KOTOPOTO CT JNCHT ITOJIYy4acT AOIIYCK Ha 3K3aMCH.
b

B xoze npoBeneHus MpakTUUYECKUX 3aHATUH 11e71ecO00pa3HO MPUBJICYEHHUE CTY-
JIEHTOB K KaK MOXHO 00Jie€ aKTUBHOMY YyYaCTHUIO B JUCKYCCHUSX, OOCYXKICHUSAX U T.
A. IIpy 3TOM aKTHBHOCTB CTYIEHTOB TAK)KE€ MOYKET YUUTBHIBATHCS MPENOJABATEIIEM,

KaK OAHUH U3 croco0oB TCKYIICTO KOHTPOJIA HA MPAKTHYCCKUX 3aHATUAX.

CaMOCTOSAITeIbHOI padoThI CTYIEHTOB
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KoHTposabp caMocTOsTENbHOM pabOThl CTYACHTOB OCYIIECTBISECTCS HA JIEKIIH-
OHHBIX, JJA0OOPATOPHBIX U MPAKTUYECKUX 3aHATHUSX CTYJACHTOB MO METOJUKAM, OIH-

CAaHHBIM BBbIIIIC.

Ornenka 3a MJ13 BeICTaBIsIETCSA 110 YETHIPEX-0a/UTHHOM IITKAJIE TIO CJICTYOITUM

KPUTEPUSIM:
«OTJIMYHO» - pabOTa BBINOIHEHA MTOJHOCTHIO;
«XOpOLIO» - paboTa BHINOJHEHA YACTUYHO;
«y[IOBJIIETBOPUTEIILHO» - B PA00OTE UMEIOTCS CYIIECTBEHHBIE OIIMOKH;

«HCYAOBJICTBOPUTCIILHO) - pa60Ta HC BBIIIOJIHCHA WJIW BBIIIOJIHCHA HCIIPABUJIb-

HO.
Kpurtepuu oneHnBaHus 10KJIaa M0 TeMe HANMMCAHHOTO pedepara:

COTIIMYHO» - TCMaA PACKpPbITA ITIOJIHOCTBIO, CTYACHT CBO6OI[HO BJIaACCT MAaTCpur-
aJIOM 1 OTBCYACT HA JOIIOJIHHUTCIIbHBIC BOIIPOCEHI I10 TCMC pe(pepaTa H CACIIAHHOTI'O 11O

HEMY JOKJIaJIa.

«XOpOoHmo» - TEMa paCKpbITa HC ITIOJTHOCTBIO, CTYACHT CBO60,Z[HO BIaaccT Marc-

pHuajioM, OTBCUACT Ha JOINOJHUTCIIBHBIC BOIIPOCHI C HCCYIICCTBCHHBIMU OITMOKaMH.

«YAOBJICTBOPUTCIILHO» - B pe(bepaTe HMCIOTCA CYIICCTBCHHBIC OH_II/I6KI/I, H0-
KJIaa 3a4UThIBACTCA C JIMCTA, CTYACHT HC JaCT OTBCTOB HA JAOIIOJHHUTCIIbHBIC BOIIPO-

CHI,

«HEYJIOBJIETBOPUTEIIBLHO» - pedepaT OTCYTCTBYET WIH CHACIaH HEOPEKHO, HE
COOTBETCTBYET TPeOOBaHMIM, TOKJIA] HE CAENaH JUOO HE COOTBETCTBYET TEME, CO-

JEPKUT TPYyObIC OIIHOKHU.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomelenus

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonuuectBo mocamouHbIx
MECT — B COOTBETCTBHUHU C
KOHTUHTEHTOM,  pabouee
MECTO npernojaBare’s,
9KpaH, MPOEKTOpP, KOMITBIO-
TEp WU HOYTOYK, MenoBas
WIIA MapKepHasi I0CKa

1) Windows
XP wu BhITIE; 2)
Microsoft Office
2007 u BbIIIE

JlaGopatopHbie pabo-
THI

YyeOnass KOMHaTa ISt
MPAKTHYECKUX U Ce-
MHUHApPCKHX 3aHATHI

KonmuecTtBo 1mocamgodHBIX
MECT — B COOTBETCTBHHU C
KOHTHHTEHTOM,  pabouee
MECTO MpernoaaBaTes,
9KpaH, IPOEKTOp, MEeJIoBas
WIM  MapKepHas JOCKa,
MEPCOHANIBHBIE  KOMIIBIO-
tepel IBM coBmecTHMBII
Pentium miu BeIIe

1) Windows 7 u
BBIIIIC;
2) Microsoft

Office 2007 wu
BBILLIE
3) MathCAD

4)Micro-Cap 10

[IpakTyeckue 3aHs-
THA

Aynuropus

KonmuecTtBo mocamodHBIX
MECT — B COOTBETCTBHH C
KOHTHHTEHTOM,  pabouee
MECTO npenoaaBarels,
MeJIoBasi WM MapKepHas
JIoCcKa

CamocrosiTenbHas pa-
6ora

ITomemenne mnaa ca-
MOCTOSATENBHON pabo-
Ta

OcHallleHO KOMIBIOTEPHOM
TEXHHUKOH C BO3MOXKHOCTBIO
MMOJKIIOUCHHS K ceTu «MH-
TEpHET» U O0O0ECIeUYCHUEM
JocTyna B DJIEKTPOH-
HYIO nH()OPMAIIMOHHO-
o0pa3oBareibHyl0  Ccpeay
YHUBEPCUTETA.

1) Windows XP
Y BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

HN3MmeHeHnue

JaTra u HoOMep NPOTOKOJIa
3acexanus Y MK

ABTOp

HavaapHuk
OMOIJIA
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