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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

IenssMu ocBOeHUs TUCHMILTUHBL «MaTepHaJibl 3JIeKTPOHHOM TEXHUKH» SBIISIIOTCS:
- U3yuYeHHe 3aKOHOMepHocTell (hOpMUpPOBaHMS (YHKLIHMOHAIBHBIX MATEPUAIOB 3JIEKTPOHHOU
TEXHHMKH C 3a/laHHBIMH CBOMCTBaMU;
- (OpMHUpOBAaHHE YMEHHUM M HaBBIKOB HCIIOJIb30BAHMsI TEOPETHMUYECKUX 3HAaHMH B 00JacTu
MaTepUaIoBEIEHUS AJIs IPAKTUYECKUX 3a/1a4 IPUMEHEHUS B U3JENMUAX JIEKTPOHHOU TEXHUKH.

2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOTrpaMMbl

HMucnunmuna «Martepuajibl 3J1eKTPOHHONW TEeXHMKHM» OTHOCUTCA K 00S3aTeIbHOM YacTH U
umeet unjekc b1.0.21.

JlanHas aucIuIuIMHA TpeOyeT JJIS CBOEro M3Y4YEHUs 3HaHMs 00IIero Kypca (GpU3MKU (pa3aemsl
«ONEKTPUYECTBOY, «MounekyisipHas buznka), «OcHOBBI  KpHucTaIorpadpuu |
KPUCTALTIOXUMHUI.

Jucnuninuza «MaTepuaibl 31eKTPOHHOM TEXHUKH) SBIIICTCS OCHOBOM JJIs U3yUYEHUs
MOCIEAYIOIUX KYpCcoB, Takux Kak «HaHoanekrponukay, «dusnueckre 0CHOBBI 3JIEKTPOHUKI,
«MHUKpPO3IIEKTPOHHKA», «AKTYyaJIbHbIE BOIIPOCHI MUKPO- U HAHOAJIEKTPOHUKN.

3. [lnanupyembie  pe3yJbTaTbl O0yYyeHMSl 1O JUCUMILJIMHE, COOTHECEHHbIe C
IVIAHUPYEMBIMHU Pe3yJIbTATAMH OCBOCHHS 00Pa30BaTeIbHOI MPOrPaMMbl

[Iponiecc u3yueHus: MUCIUIUIMHEI HAMIPABJICH Ha (OPMHUPOBAHUE CICIYIONINX dJIEMEHTOB
komrieTeHui B cootBeTcTBHM ¢ OI'OC BO, OOII BO u mpuobpereHus cleayronux 3HaHHUH,
YMEHUM, HABBIKOB U (MJIM) ONBITA IEATETbHOCTH:

Dopmupyemas
KOMIIeTeHIUSA
(koa u popmyIMpPOBKA)

HNupukaTop qocTHKeHHs
KOMIIeTeHIIN U
(ko u popmyaMpoBKa)

Ilepeuennb
IIAHMPYEMBIX Pe3yJIbTATOB 00y4eHus

IMpodeccuonanbHbie KOM

neTeHINN

IIK- 5 Cnocoben
BBITIOJIHATH pa0OTHI TIO
TEXHOJOTMYECKOM
IMOJITOTOBKE
MPOU3BOJICTBA
MaTepUAJIOB U U3ICIIUI
ANEKTPOHHOU TEXHUKHU

N/ IIK-5.1. 3naer
¢buznyeckue
XapaKTEPUCTUKH
MAaTEpHAJIOB U U3JEIIHI
3JIEKTPOHHOU TEXHUKU

3Haer:

- OCHOBHBIC TIOHATHS 3JICKTPOHHOTO MaTePHAIOBE/ICHUS,
OCHOBHBIC METO/IbI TIOJIyYCHHS M HCCIICIOBaHMUSI CBOMCTB
MaTepuasoB, CBOMCTBA M 00JaCTH PUMEHEHHUS
MEPCIICKTUBHBIX MAaTEPUAJIOB AIEKTPOHHKH;

Ymeert:

- IPUMEHSTH NOTyYCHHBIC 3HAHUS JUIS aHATH3a
apaMeTpOB M XapaKTEPUCTHK MaTEPHAIOB
JNIEKTPOHUKH, HCIOJIB30BaTh (PU3NUECKUE 3aKOHBI IS
Mpe/ICKa3aHusl TIOBEICHHS MaTepHAaOB B Pa3HbIX
YCJIOBHSIX, OIIEPUPOBATh (GU3MICCKUMH U
TEXHOJIOTHYECKUMH TePMUHAMH U BEJINYHMHAMH;

Baageer HaBBIKAMHU:

- IPAKTUIECKUX IPUEMOB IIPH PaboOTe ¢ MaTepuaIaMu
TBEPAOTEIILHOM ANEKTPOHUKH U MUKPODJIEKTPOHHUKH,
HU3MEpEHHsI OCHOBHBIX IapaMeTPOB MaTepUAIIOB,
CaMOCTOSITEIbHON PabOTHI HA YCTAaHOBKAX KOHTPOJIA
(U3UUECKUX XapaKTEPUCTHUK.




NI TIK-5.2. 3naer
TEXHOJIOTHYECKHE
IIPOLIECCHI CO3AAHMUS
MaTepuasioB, MPUOOPOB
U YCTPOMCTB
ANEKTPOHUKHU U
HAHOAJIEKTPOHUKHU

3Haer:

- OCHOBHBIC TEXHOJIOTUUECKUE MPOLIECCHI
MaTepuaIoBeCHHs, OCHOBHBIC MOAXOMBI K MOIYUSHUIO
MaTepuajoB IEKTPOHUKH;

Ymeert:

- IPUMEHSATP NOTyYCHHbIC 3HAHUS TSI QOPMHUPOBAHHS
MaTEpHAaJIOB 3JICKTPOHHUKH C 3aJAHHBIMH CBOMCTBAMH,
HCIIOJIb30BaTh QYU3MUYECKUE 3aKOHBI ISl ITPEACKa3aH s
MOBE/ICHUS] MAaTEPUAJIOB B PAa3HBIX TEXHOJIOTHISCKHX
YCIIOBHSX;

Baageer HaBBIKAMHU:

- IPAaKTUYECKUX IIPUEMOB KOHTPOJISI CBOMCTB
MaTepuaioB TBEPAOTEIbHOMN JIEKTPOHUKU 1
MUKPOIJIEKTPOHHUKH B ITPOLIECCE UX MOIyUEHHUSI.

N1 TIK-5.3.
OcymecTBisieT
HACTPOUKY MPUOOPOB U
000opyI0BaHUS B
COOTBETCTBHH C
MpaBUJIaMu HaCTPOMKHU U
IKCILTyaTaluu

3Hnaer:
- OCHOBHBIE ITpaBmiIa 0e30macHoil paboTsl ¢ mpubopamu
1 000pyIOBaHUEM;

YMmeer:
- IPOU3BOIUTH HACTPOWKY MPUOOPOB B 000PYAOBAHUS B
COOTBETCTBHHU C TEXHUUECKOM JOKYMEHTalUeH;

Baageer HaBBIKAMHU:

- IPAKTUYECKUX IPUEMOB PabOThI C H3MEPUTEIHHBIM
000pyI0BaHHEM IIPU KOHTPOJIE CBOWCTB MaTEpHaIoB
TBEPIOTEIBHOM 3IEKTPOHUKH.




4. O0beM, CTPYKTYpPA U COAEpPKAHUE TUCUUNINHBI

OO6mmas TpyJ0€MKOCTh JUCIIUIUIMHBI COCTABIISICT 2 3a4€THBIE SAMHUITBI, 72 aKaJ. Jaca.

Ne Tembl (pa3aenbl) Buab! yueOHbIX 3aHATHIA, DopMbI TEKYLLIETO
n/n JTUCHUIIAHDI, BKJII0YAsl CAMOCTOSITEJILHYI0 | KOHTPOJISI yCIIEBAEMOCTH
HX COJAep:KaHHue e padoTy CTyAeHTOB,
2 1 UX TPYI0eMKOCTh @opMa NpoMeKyTOUHOI
s (B akajileMUYecKHUX Yacax) aTTecTanuu
O (no cemecmpam)
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HACKYCCHUS
1 [Beenenue 52 4 flucky
DU3UKO-XUMUYECKUE
NPUHIANBI TEXHOJIOTUHN Tuckycens
2 |Marepuasnos 512 1 6 4
3IIEKTPOHUKH.
JmarpaMMbl COCTOSIHHI
Juckyccus, OTYEeTHI 10
[TonynpoBoAHUKOBEIE
3 51 2 6 | 1 6 |mabopaTopHbIM paboTam
MAaTEPUAIIBI SIIEKTPOHUKHU
Juanektpuyeckue Juckyccus, 0T4eThI 110
4 |maTtepuaibl SIEKTPOHUKH | S5 | 2 8 6 |mabopaTopHBIM paboTam
[TpoBoasiue u Juckyccus, OTYETHI 10
5 |pe3ucTuBHBIE MaTepuaisl | S5 | 2 8 | 1 6 |mabopaTopHbIM paboTam
3IIEKTPOHUKH
[TomynpoBOAHUKOBBIE
6 yrp 512 6,7 Huckyccust
TBEPJIBIE PACTBOPHI
7 |Bcero 3a 5 cemectp 12 22 1 3 34,7
8 0,3 3a4eT
9 |Bcero 12 22 | 3 (03| 34,7

Ipumeuanue. @opmor 30 u J[OT ne npedycmompensvi. B ciyuae nepexooa na OUCmMaHyuoHHoOe
obyuenue 6y0ym ucnov3osansvl 6osmodicrocmu LMS Moodle u opyeux pecypcos.

Conepxxanue pa3ieioB IUCHUIIHHBI:

PA3JIEJI 1. Benenue
Knaccudukanust MmaTepuaaoB 3JIeKTPOHHON TeXHUKH. DYHKIITMOHAIIPHOE HAa3HAYCHHE U
OCHOBHBIE ITapaMeTpbl. 3aKOHOMEPHOCTH 00pa30BaHusl MOITYIPOBOJHHKOBBIX,
CBEPXITPOBOSAIINX, TUINEKTPUUECKUX, MATHUTHBIX U METAJUIMUECKUX (a3 ¢ 3aJaHHBIMU
CBOMCTBAMH ISl DJIEKTPOHHOU TEXHUKHU.




PA3JIEJI 2. ®OuU3UMKO-XMMHYECKHE MPUHIUIBI TEXHOJOTHMH MaTEpPHaAlIOB SJIEKTPOHUKH.
JnarpaMMbl COCTOSTHUI

TepMoaMHAMHUYECKHE OCHOBBI ~ TEXHOJIOTMYECKHMX IPOILIECCOB. YTpaBieHHe (Pa3oBbIMU
MPEeBpaICHUSIMI  MaTepUaioB. JlMarpaMMbl COCTOSHUSI OWHApHBIX cHCTeM. Jlmarpammbl
COCTOSIHMM MpocToro Tuma. JluarpaMmbl COCTOSHMH 53BTEKTHYECKOro Ttuna. IIpumepsl
UCIIOJIb30BAHUS JUArpaMM COCTOSIHUSI B TEXHOJOTHUU JJIEKTPOHUKH. YTIPaBICHUE TOYEUHBIMU
nedekTaMu B KpUCTasiax.

PA3JIEJI 3. [TonynpoBOJHUKOBBIE MAaTEPHAIIBI AJIEKTPOHUKH

O6mas knaccudukanys NoayIpOBOIHUKOBBIX MaTepuaioB. OCHOBHBIE TapaMETPhl BaXKHEUIITHX
IOJIyIPOBOXHUKOB. CpaBHUTEINIbHAS XapaKTEPUCTHKA T€PMAHNs, KDEMHUS, ApCCHU A TAJUINS,
KapOuaa KpeMHUs U obnactelt ux npuMeHeHusa. Kpemuuii kak 0a30BbIi MaTepuail COBpEeMEHHOM
anekTpoHuku. Kpucramimyeckas pemerka, OCHOBHbIE (PU3MKO-XMMUYECKHE CBOMCTBA.
XuMuyeckue cBoicTBa KpeMHus. KpeMHMI B paciiaBIeHHOM cOcTOSTHUU. [1opUCThIi KpeMHHUH.
®dopmMupoBaHue U CTPYKTypa MOPUCTHIX MOJYIPOBOJIHUKOB U IOPUCTOrO KPEMHHUS.
[Monmukpucranmuueckuii 1 aMmoppHbIi kpeMHU. HanokpucTammnueckuit KpeMHU. YHUKaIbHBIE
CBOICTBAa CeMeCTBa KPEMHMUSI.

PA3JIEJI 4. JIusnexkTpuueckue MaTepualibl SJ1€KTPOHUKU

Knaccudpukanust nudnekTpudeckux marepuanioB. OCHOBHBIE XapaKTEPUCTHKH JIUAJICKTPHUKOB.
[Tpumepsl MCIONB30BAHUSA AMDIEKTPUUECKUX MAaTEPHANIOB B 3JEKTPOHUKE. J[MOKCHUI KpPEeMHUS,
OCHOBHBIC MCTOABI IMOJIYUCHUSA U CBOMCTBA. HI/ITpI/II[ KpCeMHU, METOAbl HAHCCCHUSA U CBOIICTBA.
CpaBHuTeNbHAs XapakTepucTtuka oOmnactedt npumenenus SiO2 u Si3N4 B kpemMHHEBOU
TEXHOJIOTHH. I[I/IBJICKTpI/I‘-IGCKI/IC IIOJIOKKH B TEXHOJIOTUHU I‘I/I6pI/I,Z[HBIX HHTCIPAJIbHBIX CXCM.

PA3JIEJI 5. IlpoBoasiue 1 pe3uCTUBHBIE MaTEPHAJIbI 3JIEKTPOHUKH

Knaccugukanus npoBoasMx U pe3UCTUBHBIX MaT€pPUAIIOB 3JIEKTPOHUKH. DU3HUECKUE OCHOBBI
IPOBOJUMOCTH METAJTMYECKUX M PE3UCTHBHBIX MaTepuasioB. TemmnepaTypHblii K03(duumeHt
conpoTtuBieHus. Ilpumepsl HCNONB30BaHUS NPOBOJAIIMX U PE3MCTUBHBIX MaTepHaloB B
THOPHUIHBIX UHTETPATBHBIX CXeMaxX. MeTamn3aius B OJIyIPOBOAHUKOBBIX CXEMaX.

PA3JIEJI 6. ITonynpoBOJHUKOBBIE TBEPABIE PACTBOPHI

[TomynnpoBOHUKOBEIE TBEpABIE PacTBOPBL. TBepable pacTBOPBI 3aMEUICHMs, BHEIPECHUS,
BeluNTaHus. HeorpanudeHHass pactBopumocTb. Ilpumep cucremsr PbTe-SnTe. IlpaBuio
Berapna. Orpanudennas pactBopumocts. Cuctema PbSe-SnSe. bBecmieneBsie momnynpoBoaHuKy
U nIoayMeTasuibl. YeTBepHbIe TBEpbIe pacTBOpPHL. [IpuMeHeHne TBEpABIX PacTBOPOB.

Cnmcoxk 1adopaTopHbIX padoT no Kypey «MaTrepHuaJibl 31eKTPOHHON TEXHUKID)

JlaGoparopHas padora Ne 1
[TapameTpbl MOHOKPHCTAIUINYECKUX KPEMHHUEBBIX IJIACTHH

JlaGopaTopnas pabota Ne2
W3mepenune temmnepaTypHoro ko3 QuimeHTa conpoTHUBIEHUS PE3UCTUBHBIX TIEHOK

JlaGoparopHas pabota Ne 3
M3y4yeHne eMKOCTHBIX CBOMCTB AUAIIEKTPUUECKHUX MIICHOK

JlaGopaTtopHnas pabota Ne 4
N3mepenue 31eKTponpoBOIHOCTH AUDICKTPUKOB

JlaGoparopHas padora Ne 5



Hccnenosanue ructepesnca peppoMarHeTHKOB B IEPEMEHHOM MarHUTHOM I10JIe

JlaGopaTtopHnast pabota Ne 6
N3mepeHue y1eapHOro COIpOTUBIICHUS MATEPUAIOB 3JIEKTPOHUKHU

JlaGopatopHnast pabora Ne 7
[Ipo3paunbie poBoasIKe MICHKA ZnO B 3JIEKTPOHUKE

5. O0pa3oBaTe/ibHbIE TEXHOJOTHMH, HCIOJIb3yeMble PH OCYIIeCTBJIEHNH 00Pa30BaTEILHOIO
npouecca no JMCUMIUINHE

B mporiecce 00yueHHs NCTIONB3YIOTCS CIIEAYIONIME 00pa30BaTeIbHBIE TEXHOIOTHU:

BBogHasi JieKuMs — 1aeT IEpBOE IEJIOCTHOE MPEACTaBICHUE O JIUCHUIUINHE U
OpUEHTHUPYET CTYACHTA B CUCTEME W3YYEHHs NAaHHOW IUCHUIUIMHBL. CTYIEHTBI 3HAKOMATCA C
Ha3HAaYeHHEeM U 3aJladaMM Kypca, €ro pojbl0 U MECTOM B CHCTEME yYeOHBIX NUCUUIUIMH U B
cHUCTeME MOATOTOBKM B 1ejoM. Jlaercs kparkuii 0030p Kypca, MCTOPHs pa3BUTHS HAyKH U
MPAKTUKHU, TOCTHXKEHUS B 3TOU cdepe, MMeHa U3BECTHBIX YUEHBIX, U3JIaraloTcs MEepPCIeKTUBHBIC
HampaBieHus: uccienoBaHuil. Ha  9sroif  nekumm  0oOCYXXAalOTCs  METOOUYECKHE U
OpraHU3alIOHHbIE OCOOCHHOCTH pabOThl B paMKax NaHHOW AWCHUUIUIMHBI, a TaKXKe Jaercs
aHaJU3 PEKOMEHIyeMOH yueOHO-METOJMUECKOM JTUTEPATYPHI.

AxagemMuveckasi JeKIus (WIJIH JICKIUs O0IIETo Kypca) — MOC/IeI0OBATEIbHOE U3JI0KEHUE
MaTepuana, OCYIIECTBISEMOE IPEUMYIIECTBEHHO B BUJE MOHOJOra IIpernojaBaTels.
TpeOoBanusi K aKageMHUYECKOW JIEKIIMH: COBPEMEHHBIN HAy4HBIH YPOBEHb W HACBHIICHHAS
UH(POPMATUBHOCTh, YyOEIUTENIbHAs AapryMEHTaLus, JOCTYIHAs M TIOHATHAas pedb, 4YeTKas
CTPYKTypa W JIOTMKa, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTeNbCTB, OOOCHOBAHUM,
(axToB.

JlabopaTopHasi paGoTa — opranu3aius yueOHoi paOOThl C peaIbHBIMA MaTepUaTbHBIMU
U UMHPOPMALMOHHBIMH OOBEKTaMH, SKCIIEPUMEHTalbHAs padoTa ¢ aHAJIOTOBBIMH MOJIEISAMU
peaTbHBIX 0OBEKTOB.

KoHcyabTanum — BuUJ y4eOHBIX 3aHATHH, SBISIONIMNICS OAHOM M3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOM  paboThl  cTyaeHToB. Ha KoHcynbTanusx 1o mpoch0e CTYACHTOB
paccMaTtpuBaroTcsi HauOosiee CIIOKHBIE MOMEHTBHI IPH OCBOCHHM MaTepHaia JUCHUILIUHBI,
IIpenoiaBarelib OTBEYAaeT Ha BONPOCHI CTYJEHTOB, KOTOpPBIE BO3HUKAIOT Y HHUX B IIpoLecce
CaMOCTOSITENIbHON PaOOTHI.

B npomnecce oOyuenust (mpu HEOOXOAUMOCTH) UCHOIB3YIOTCS CIEAYIOMINE TEXHOJIOTHU
JIEKTPOHHOTO 00YUYEHMSI U IUCTAaHIIMOHHbIE 00pPa30BaTENIbHbIE TEXHOJIOTHH:
DJIEKTPOHHBIN y4eOHbIH Kypc «Marepuajbl 3JeKTPOHHOH TexHUKW» B LMS
daexkTpoHHbIH YHUBepcuTeT Moodle SpI'Y, B koTopom:
- TPEICTaBICHBI 3aJaHMsl ISl CaMOCTOSITENIBHOM padOoThl OOYyYaromMXCS IO TeMaM
JUCLUIUIMHBI,
- OCYHICCTBIIACTCA MMPpOBCACHUC OTACIBbHBIX MepOHpI/IHTI/Iﬁ TCKYIICTO KOHTPOJIA
yCIIEBAEMOCTH CTY/IEHTOB;
- MpEACTABJICHBI MAaTCPUAJIbI IO OTACIIBHBIM TCMaM AUCHUIIIINHBI,
- TpeACTaBJIECHBI IPABUIIA TPOXOXKIAECHUS IPOMEKYTOUHOHN aTTECTALlMU 110 TUCLIUILIINHE;
- TpPEACTaBICH CHHCOK Yy4yeOHOM JHMTepaTrypbl, pPEKOMEHIYyeMOH [UIsi  OCBOCHUS
JUCLUIUIMHBI,
- mpexacraBieHa HHpopMmanus o (GopMe M BpEeMEHH IPOBEICHHUS KOHCYJIbTALUH I10
JUCLUIUIMHE B PEKUME OHJIANH;
- mocpeAcTBOM  (opyMa  OCYLIECTBISETCS CHHXPOHHOE U (WJIM) aCHHXPOHHOE
B3aUMOJICHICTBHE MEXJy OOydaromMMHUCA M MpenojaBaTeleM B paMKax H3yYeHHs
JUCHUITIIUHBI.



6. Ilepeyenb JMIEH3MOHHOTO0 W (WJIM) CBOOOJHO PacCHpPOCTPAHAEMOro NPOrpaMMHOIO
o0ecrnieyeHusi, MCIOJb3yeMOI0 IIPH OCYIIECTBJIEHHH 00pa30BaTeJIbHOIO Impoulecca 10
AUCHMIIHHE

B mpomecce ocymiectBieHus — 00pa3oBaTENBHOrO — Ipolecca IO  JUCLHMIUIMHE
UCIIOJIBb3YIOTCS:

U1 GOPMHUPOBAHUS MATEPUAJIOB JJIs TEKYLIEr0 KOHTPOJIS YCIEBAEMOCTU U MPOBEICHUS
POMEXYTOUHOM aTTeCTaluy, s POPMUPOBAHUS METOJUYECKUX MAaTEPUAIIOB 110 TUCIUILTHHE:

- mporpammbl Microsoft Office;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEHHBIX NpPO(ecCHOHAIBHBIX 0a3 MaHHBIX H HMHG(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3yeMbIX NMPHU OCYIIeCTBJIeHHU 00pPa30BaTeIbLHOIO Mpolecca 1o
AMCUMILINHE (TPH He00X0AMMOCTH)

B mpouecce ocymiectBieHuss 00pa3oBaTeNbHOTO  Mpolecca MO  JUCHUIUIMHE
UCIIOJIB3YIOTCS:
ABTOMatH3upoBaHHas 6ndmmuoTedHo-uHpopmarmonHas cucreMa «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOM M  JONOJHHMTEJILHOW Yy4YeOHOWl  JMTepaTypbl, pPecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAIMOHHO ceTH «UWHTepHeT» (MpH HEOOXOAMMOCTH),
peKOMeHAyeMbIX /1Jisl OCBOCHHS M CIHIJIMHbI

a) OCHOBHAs JIUTEpaTypa:

1. banuk A. JI. Marepuains! 31eKTpoHHOM TexHUKU. [lomynpoBoguuku. IIpoBoiHUKOBBIE
MaTepuaibl. MarHUTHBIE MaTepuabl . yaeOHoe mocodue - Hopocubupcek : M3a-so HI'TY, 2017.
- 99 c. - ISBN 978-5-7782-3222-8. - Tekct : anekrponnsiii // ObC "KoncynpTant cryaenra’ :
[caiiT]. - URL : https://www.studentlibrary.ru/book/ISBN9785778232228.html

2. 3umun C.II., TopnmaueB E.C. PykoBOICTBO MmO NpOBEACHUIO JabOpaTOpHBIX padoT
«Martepuansl 3JIeKTpOHHON TeXHUKWY. JlabopaTopHbIit mpaktukym. SApl'Y, 2012

3. 3umun C.IL., I'opnaueB E.C. Marepuaisl 31eKTpoHHOM TexHUKU. [IpakTukyMm. Spocnasib:
Apl'Y .- 2019

0) 1OMOJIHUTEIbHAS JIUTepaTypa:

1. bk A. JI. Marepuansl 2JIeKTPOHHON TEXHUKHU. JIMAIIEKTPUKH : yueOHOe mocooue -
Hoocubupck : U3n-so HI'TY, 2017. - 42 c. - ISBN 978-5-7782-3153-5. - Tekcr : 37eKTpOHHBIHA
// OBC "KoncynberanT ctynenrta" : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785778231535.html

2. 1030Ba B. A., Cemenona O.B., Xapnammun [1.A. Matepuanbl 1 KOMIIOHEHTBI 3JIEKTPOHHBIX
cpencts - Kpacnosipck : COVY, 2012. - 140 c. - ISBN 978-5-7638-2496-4. - Tekcr :
anextpoHHsii // DbC "Koncynprant cryaenta” : [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785763824964.html

B) pecypchl cetn «MMHTEpHET»
1. DnekTpoHHas OubnroTeka yueOHbIX MaTepuaioB Apl'Y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php).




9. MaTepuajibHO-TeXHUYeCKas 0a3a, HeO0OX0AMMAasA ISl OCYLECTBJIEHUS 00Pa30BaTEIbLHOI0
npounecca no JUCHUIINHE

MarepuanpHo-TeXHUYECKas 0a3za, HeoOXoauMas JJIsI OCYIIECTBICHHUsI 00pa30BaTEIHLHOTO
npolecca 1o AUCUUIIIMHE BKJIFOYAeT B CBOM COCTAB CIIELMaIbHbIE TOMELLEHUS:
-y4eOHbIe ayAUTOPUH ISl IPOBEICHUS 3aHATUHN JIEKIIMOHHOTO THIIA;
- yueOHbIe ayTMTOPHH Ul IPOBEIeHUs Tab0paTOPHBIX padoT;
- yueOHbI€ ayIUTOPUH IS TPOBEICHUS TPYNIIOBBIX U MHAUBHUIYyAIbHBIX KOHCYJIbTAIHH,
- y4eOHbIe ayTMTOPHH JUIs IPOBEIEHUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUHON aTTeCTalluu;
-TIOMENICHHUS VISl CAMOCTOATEIbHOU PadOThI;
-TIOMENICHHS IS XpaHEHUS WU TPOPUIAKTHYECKOTO OOCIYXKMBAHHS TEXHHUYECKUX CPEIICTB
00y4eHwusI.
[lomemienuss 1Is  caMOCTOSITETIBHOM pabOThl  OOYYAIOIIMXCS OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHHUs K ceTu «VHTepHeT» M olecrieueHueM JocTyna B
AIIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.
Yucno nocaJoyHbIX MECT B JIEKLIMOHHOW ayJUTOPHH OoJiblie 00 paBHO CIHCOYHOMY COCTaBY
MIOTOKA, a B ayAUTOPUH IS JTAOOPATOPHBIX — CIIMCOYHOMY COCTaBY I'PYIIIBI 00YYarOIUXCS.

B naGopatopHOM mNpakTHKyMe€ B COCTaBE€ H3MEPHUTENIbHBIX CTEHJOB HCHOJIb3YETCS
o0opyoBaHue 1 Ja00paTOpHbBIE 0OPa3IbL:
n3MepuTenbHblid komiieke JG ST2258C;
mukpockonst MUN-4, MUP-12, MBC-2, MBU-11, OTMD3-2I1;
nctouHuku nutanus b5-46, b5-49, b5-50, Arat, DnekTpoHuKa;
BobT™METPBI B7-21A, B7-22A, B2-34, B2-36, B7-18, B7-18A, B7-35;
reneparopsl ['3-102, I'3-111;
n3meputenu JI12-28, 11168009, 11168200, 1114313;
ommMmetpol E6-17, 11130, 11143;
HAOOpBl ~ JKCHEPUMEHTANIBHBIX M TECTOBBIX  00Opa3loB  KPEeMHHEBBIX  IIJIACTHH,
MOJYIPOBOIHUKOBBIX M THOPUIHBIX MHTETPajbHBIX CXEM, TECTOBBIX PE3UCTUBHBIX COOPOK,
TOHKMX TUIGHOK Ha pa3lUYHBIX TOJJIOKKAX, HAOOpbl HW3MEpPUTEIBHBIX TOJIOBOK U
TEPMOCTAOUITUZUPYIOIIUX YCTPOHCTB.

ABTOD:

[Tpodeccop kadeapsl MUKPOITEKTPOHUKU
u obmet puzuku, 1.¢.-M.H. C.I1.3umun



IMpuaoxenne Nel k padoyeil mporpamMMme JUCHUTIIAHbBI
«MaTepHaJibl 3JIEKTPOHHOH TEXHUKH

@DoH/I OLIEHOYHBIX CPECTB
JJIS1 IPOBEAeHN S TEKYILEero KOHTPOJISl YCIeBaeMOCTH
U MPOMEKYTOYHOM aTTEeCTAIIUM CTYAEHTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJILHBIE 3a]JaHUS M HHbIE MaTePHAJIbI,
HCIOJb3yeMble B MPoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

Tembl 111 IUCKyCCHU

Tema Ne 1 «Bpenenue»:

Knaccudukanust MmaTepuaaoB 3JIeKTPOHHON TeXHUKU. DYHKITMOHAIIPHOE HAa3HAYCHHE U
OCHOBHBIE ITapaMeTpbl. 3aKOHOMEPHOCTH 00Pa30BaHUS MOIYIPOBOTHUKOBBIX,
CBEPXITPOBOSAIINX, TUINEKTPUUECKUX, MATHUTHBIX U METAJUIMYECKUX (a3 ¢ 3aJaHHBIMU
CBOMCTBAMH ISl DJIEKTPOHHOU TEXHUKHU.

Tema Ne 2 «PU3NKO-XUMUYECKUE IPUHIUIIBI TEXHOJIOTMY MaTEPUAIIOB 3JIEKTPOHUKH.
JnarpaMMbl COCTOSHUI»:

TepMoauHAMUYEeCKHE€ OCHOBBI TEXHOJIOIMYECKHMX IIPOLECCOB. YmpaBieHHe (pa3oBbIMHU
NPEBpaLICHUSIMA  MaTepuaioB. JlMarpaMMbl COCTOSHUS OWHApHBIX cHUCTeM. Jluarpammbl
COCTOSHMM MpOCTOro TuUma. JluarpaMmbl COCTOSHMM 3BTEKTHYECKOro tuma. IIpumepst
WCIIOJIBb30BAaHUsl THAarpaMM COCTOSIHHS B TEXHOJIOTHH JJIEKTPOHMKH. YIIPABJIECHUE TOYCYHBIMU
nedexTamMy B KpHcTaljax.

Tema Ne 3 «IlomynpoBoIHUKOBBIE MaTEPHAIIbI SJEKTPOHUKH

O61mas kimaccugpuKanys NoIynpoBOIHUKOBBIX MaTepuanoB. OCHOBHbIE TapaMeTPhl BaKHEHIIINX
MOJIYIIPOBOAHUKOB. CpaBHUTEIbHAS XapaKTEPUCTUKA TEPMAHUS, KDEMHUS, apCEHU 1A TaJIns,
KapOuja KpeMHUs 1 obnacTelt ux npuMmeHeHus. Kpemuuii kak 6a30BbIi MaTepHrall COBPEMEHHOM
3NIeKTpoHUKHU. Kpucramimyeckas perierka, OCHOBHbBIE (PU3HKO-XUMUYECKHE CBOMCTBA.
XuMH4YecKue CBoCTBa KpeMHus. KpeMHMi B paciiiaBieHHOM cOCTOSTHUM. [lopUCThIii KpeMHHIA.
DopMHUPOBAHUE U CTPYKTYpa MOPUCTHIX MOTYHIPOBOAHUKOB U MMOPUCTOTO KPEMHHUSI.
[TonmukpucTtammuueckuii 1 aMopHbIN KpeMHuH. HaHOKpUCTaIITHYECKHT KpeMHUH. Y HUKaIbHbBIE
CBOMCTBA CEMEUCTBA KPEMHUS.

Tema Ne 4 «JludnexTpuueckrue MaTepraibl JIEKTPOHUKU»:

JusnexkTpudeckre MaTepHuabl AIEKTPOHUKI

Knaccudukanus ausnekrpuueckux MatepuanioB. OCHOBHBIE XapaKTEPUCTUKU IAMIICKTPUKOB.
[Tpumepsl MCIONB30BAHUSA AMDIEKTPUUECKUX MAaTEPHANIOB B 3JEKTPOHUKE. J[MOKCHI KpEeMHUS,
OCHOBHBIE METO/IbI MOJIYUYEHUsI U cBoMcTBAa. HUTpU KpeMHMsI, METO/Ibl HAHECEHUSI U CBOWCTBA.
CpaBHuUTeNbHAs XapakTepucTtuka obOmnactedt npumeneruss SiO2 u Si3N4 B KpemMHHEBOU
TEXHOJIOTUH. [IU3IEKTPHUUECKUE TTOATIOKKN B TEXHOJIOTUU THOPUIHBIX HHTETPAIBHBIX CXEM.

Tema Ne 5 «IIpoBonsdinue U pe3UCTUBHBIE MATEPUAIBI HIIEKTPOHUKN» ¢
Knaccugukanus npoBoasux U pe3UCTUBHBIX MaT€PUAIIOB 3JIEKTPOHUKH. DU3NUECKUE OCHOBBI
IPOBOJUMOCTH METAJTMYECKUX M PE3UCTHBHBIX MaTepuasioB. TemmnepaTypHblii K03(duumeHt



conpotuBiieHus. [Ipumepbl HCMONB30BaHUS MPOBOASIIMX W PE3UCTUBHBIX MAaTepUaloB B
THOPUIAHBIX UHTErPATBHBIX CXeMaX. MeTauii3alys B MOJTYIPOBOJHIUKOBBIX CXeMaX.

Tema Ne 6 «[lomynpoBOAHUKOBBIE TBEPABIE PACTBOPHI»:

[TonynpoBoAHUKOBBIE TBEpPJbIE pPAaCTBOPBL. TBepAble pPACTBOPHI 3aMEIICHHS, BHEAPEHUS,
BeIYMTaHus. HeorpanwdenHass pactBopuMocTh. Ilpumep cucrembr PbTe-SnTe. IlpaBuio
Berapna. Orpannuennas pacrBopumocth. Cuctema PbSe-SnSe. becmieneBsie momynpoBogHUKA
U TIoJyMeTasuibl. YeTBepHbIe TBepble pacTBOpHL. [IpiMeHeHne TBepAbIX pacTBOPOB.

IIpaBuia BeICTABJICHNSI OLIEHKH 0 Pe3yJIbTATAM HHAMBUIYAJIbHOIO co0ece0BAHUS U
AHCKYCCHH

OreHKa 1Mo pe3yIbTaTaM HHIUBHIYaJTbHOTO COOECE0OBAHUS U JUCKYCCHH CYMTACTCS B
Oarax 1Mo KoMy 3aJaHHIO 110 CICAYIOIIEMY MPUHITUITY:

- 3a7laHUE BBITIOJHEHO B TIOJIHOM oOBbeMe 0e3 3amMevaHuil mpernoaBarens — 3 6aa;

- MpHU BbINOJIHCHHUU 3aJaHUd I[MPUMCHCHBI MPAaBHUIIbBHBIC TMOAXOAbI, HO HMCHOTCA
HETOYHOCTH B M3JIO)KEHUH MaTepuana — 2 oaia;

- NpHU BbIIOJHCHHUU 3aJaHUd I[MPUMCHCHBI MPAaBHUIIBHBIC MOAXOAbI, HO HMCHOTCA
3HAUUTENbHBIC (U3NUECKUE U/WUIH MaTeMaTHIeCKre omuoOku — 1 6ar;

- IMIpU BBIIIOJIHCHUU 3alaHUA T[MPUMCHCHBI OH_II/I60‘IHI>IG noaxoabl, OTCYTCTBYCT
MoHUMaHue o0cyxaaemMoro matepuana — 0 6aIoB.

KonnyecTtBo 06anmmoB 3 COOTBETCTBYET OIIEHKE «OTIUYHO», 2  OaIJIOB — OIICHKE
«xopomo», 1 Oamma — OIECHKE «yIOBIETBOpPHUTENHHO», ( OamioB —  OIEHKE
«HEYJIOBJICTBOPUTEIbHO» (YMEHHS M HABBIKM HAa JAaHHOM JTale OCBOCHUS NUCIMIUIMHBI HE
c(OpMHUPOBAHBI).

IIpaBuia 3amuTeI J1a00paTOPHBIX padoT

[Ipu BeIMOMHEHMM JIAOOPATOPHOTO IMHMKIA CTYACHT OO0S3aH MPEICTaBUTh ISl 3aLIUTHI
OTYETHl IO JIAOOPaTOpPHBIM paboTaM B COOTBETCTBUHM C YTBEPXKICHHBIMH PEKOMEHIALMSAMU
kapeaper U ['OCToBckuMHU TpeOOBaHMAMHU IO COCTABJICHHUIO HAYYHBIX OTYETOB. OTYETHI
JIOJDKHBI  COZIEp’KaTh Ha3BaHHE palOoThI, NPUMEHAEMOE O0OpyNOBaHME M CTEHbl, KpaTKHUi
JUTEpaTypHBIA 0030p, SKCIEPUMEHTAIbHBIA Marepuan B BUAe TaOMUI U TpapUuecKuX
3aBHCUMOCTEH, BBIBOJBI TIO0 pabore. B mporecce 3amuThl J1ab0paTopHOM pabOTHl CTYICHT
JIOJDKEH T0Ka3aTh YBEPEHHOE BIIAJICHUE TEOPETUUYECKUM MaTepUalIoM, METOIMKOM MpOBEICHUS
KaXJI0r0 3KCIIEPUMEHTa, YMEHUE M HaBBIKM INPOBEACHUS IKCIEPUMEHTANbHBIX U3MEPEHUH Ha
aBTOMAaTH3MPOBAHHBIX CTEHaX, BJIaJICHHE npreMamMu MaIIuHHON 00paboTKH
SKCHEPUMEHTAJbHBIX JAaHHBIX IpPU HM3YYCHHU IUICHOYHBIX cucTeM. llpenonaBarenb cyuTaer
paboTy CoaHHOHM, ecliM y HEero B XOA€ WHAMBUIYAIbHOTO OOCYXICHHS HET MpPEeTEH3UH K
CTYACHTY 1O TEOpeTH4ecKkoMy OJIOKy, OJOKy JKCIEpUMEHTAIbHBIX HCCIENIOBaHUA U
CeNaHHBIMU OOydaromMMcsl BhIBOAaMU MO pabore. B ciiyuae Haauuusi NpPETEH3WH OTYET
HaIpaBJIsieTCsl Ha JJOPabOTKY.

KoHTpoJibHbIE BONPOCHI, HCIOJIb3YeMble NPH 3aLIUTe JAa00PaATOPHBIX padoT

JlaboparopHas paboTa 1:

1. YkaxxuTe OCHOBHBIE TTapaMeTPhI MOJIYIPOBOJHUKOBBIX TIACTHH.

2. [lepeuncnure OCHOBHBIC TOHOPHBIE M AKIIENTOPHBIC IPUMECH IS Si.

3. UeM AUKTYIOTCS BBICOKHE TPEOOBAaHUS K KOHTPOJIIO OMYCKOB Ha TEOMETPUUYECKUE
napameTpbl KPEMHHUEBBIX IJIACTUH?
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4. B yem 3akirouaercs 3QpheKT TepMOdIC U KaKUM 00pa30M OH HCIIOIB3YETCSl B METO/IC
TepMO30HAA?

5. TosicHUTE TIPY KaKUX YCIOBHSX METOJl TEPMO30H/1a OKa3bIBACTCSI HEMPUMEHUM U
HA30BUTC aJIbTCPHATUBHBIC IMOAXOAbI K OIIPCACIICHHUIO THUIIA TPOBOAUMOCTHU
MIOJTYTIPOBOTHUKOBBIX CJIOEB.

JlaGoparopHas pabora 2:

1. KakoBBI OCHOBHBIE JIEKTPO(PHU3MUECKUE TapaAMETPhbl PE3UCTUBHBIX TJICHOK?

2. Tlosicuure, Kak MPOBOAMTCS pacyeT 4YMCIAa KBAApPaToOB Ul PE3UCTHBHBIX IUICHOK
pa3IMYHON TOMOJIOTHHU.

3. Ilepeuncnure TUNUYHBIE MaTEpUaNbl, MCIOJb3yeMble IJIs IMOJYYEHHs TOHKO- MU
TOJICTOIVIEHOYHBIX PE3UCTUBHBIX CIIOEB. YKAKUTE KIIOUEBBIE OTJIMYMS 10 COCTaBy JJis
TOJICTOIUIEHOYHON TEXHOJIOTHH.

4. O6bsacHuTE N3MeHeHne BennyrHbl 1 3Haka TKC ams miieHoK pa3InyHoOro cocTaBa.

JlaGoparopHas paboTa 3:

1. Tlepeuucnure OCHOBHBIE ITUAIEKTPUYECKHE MAaTEpHUalbl 3JIEKTPOHHOM TEXHUKH,
MPUBEANUTE TUITMYHBIE BETUYUHBI UX AUDJICKTPUUECKON MPOHUIIAEMOCTH.

2. KakoBbl OCHOBHBIE ITapaMeTpBI IIJIEHOYHOTO KOHJAeH caTopa?

3. [Nosicaute pu3nyecKuii CMBICT TOOPOTHOCTH KOHICHCATOPA.

4. Kakum 00pa3oM MOXKHO pa3JeNUTh IUIGHOYHBIC AMAIEKTPUYECKUE MaTepHajabl Ha
KOHJICHCATOPHBIE U U30JISILIOHHBIE?

5. O0BsicHUTE 3aBUCMOCTb EMKOCTH KOHJIEHCATOpa OT YaCTOTHI.

6. Ykaxute GakTopbl, BIUSIONINE Ha BApUAIIMI0 EMKOCTH KOHAEHCAaTOpa IPU U3MEHEHUH
TEMIIepaTyphbl.

7. Kakum oOpazoMm coctaB armocepbl (BJIaKHOCTh, Ta3bl) MOXET BIHUATH Ha
(YHKIIMOHUPOBAHUE IJICHOYHBIX KOHJIEHCATOPOB?

JlaboparopHas paboTa 4:

1. Ha3zoBure TUNWYHBIE BEJIUYUHBI YAECITBHOTO COMPOTUBICHUS JUAIEKTPUYECKUX
MaTepUaoB.

2. [Touemy paznuuaroT 00HEMHOE U IIOBEPXHOCTHOE COTIPOTUBIICHUS TUIICKTPUKOB?

3. KakoBbI OCHOBHBIE BHJIBI SJICKTPOIIPOBOAHOCTH B JUAIIEKTPUKAX U OT KAKUX YCIOBHMA
3aBUCHUT €€ BeTuynHa?

4. Bynet nu oTnMYaThcs 3HAUEHUE COMPOTUBIICHUS JIEKTPOU3OJISIIMOHHOTO MaTepuana,
U3MEpPEHHOE Ha TIOCTOSIHHOM U TIEPEMEHHOM CUTHase?

5. Ilouemy Boza BBI3BIBAET JAETPAJAIUIO AIEKTPUUECKUX XapAKTEPUCTUK U3O0JIALUN?

6. Uto Takoe ruapoguiIbHbIe U THAPOGOOHBIE TUIIEKTPUKH?

JlaboparopHas paboTa 5:

1. IlepeuncinTe OCHOBHBIE THUIIBI MATHUTHBIX MAaTE€pPUATOB 3JIEKTPOHHOM TEXHUKH.
[IpuBenute npuMepsl.

2. Uto Takoe XeCTKHuEe M MATKHE (PEepPpOMArHETHKHU, ISl KaKUX YCTPOWCTB OHU MOTYT
OBITH UCTIOTH30BAHBI?

3. Uro mpoucxomut c ¢eppoMarHeTUKOM TIpU JOCTIKeHMH Touku Kropu u ¢
dbeppuMarHeTUKOM MPH JOCTHKEHUH TOUKU Heens?

4. Y10 Takoe CHOHTAaHHAsd HAMarHM4eHHOCTL JOMEHOB?

5. O0bscHUTE BUJ KpUBOM HamarHuduBaHusA. Kakumu mapaMeTpaMu XapakTeph3yeTcs
MeTJIA rucrepesunca’?

6. Kakum 06pazom MOkHO HAOIIOAATh METIII0 TUCTEpPe3nca Ha SKpaHe ocuusutorpagda’?

JlabopaTopHas pabora 6:
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1. Tlpu Kakux YCJIOBHSX MOXET OBITh NMPUMEHHUM YETHIPEX30HIOBbIN MeTon? Korma
MMEET CMBICII II0JIB30BATHCS APYTUMU METOIaMu?

2. IlepeuncianTe OCHOBHBbIE MPEUMYIIECTBA U HEAOCTATKU YETHIPEX30HIOBOIO METOJA.
VYKaxuTe NPUYMHBI HUCIOJb30BAHUS TONPABOYHBIX KO3 uIHeHToB. OIEHUTE BETUUYHUHY
MOTPEIIHOCTH U3MEPEHUM.

3. Kak MOXHO onpeaennTh KOHIIEHTPALUIO IPUMECHBIX aTOMOB B KPEMHUU?

JlaboparopHas pabota 7:

1. Tlepeuncnute 06J1aCTU MPUMEHEHUS TPO3PAUHBIX TPOBOSAIINX MAaTEpUAJIOB B
AJIIEKTPOHHUKE.

2. Ha3zoBuTe OCHOBHBIE TPO3pAaYHbIE TPOBOASAIIME MaTepraiibl. X JOCTOMHCTBA 1
HEJ0CTaTKU?

3. UTo HY)KHO JJIS TOTO, 9YTOOBI ITUPOKO30HHBIN MOTYTTPOBOIHUK ZnO cTan
IIPOBOASIILIUM MaTepuanoM?

2. Cniucok BONPOCOB M (WJIH) 3alaHUi J1JI IPOBeleHUs IPOMEKYTOYHOM aTTeCTAIMU
Cnucok 3a1aHuil K 3a4eTy

Ha 3adere nposepsiercst chopmupoBanHocth komneTeHuu [1K-5 B wactu, kacarormieics
MaTcpuaJioB BHGKTpOHHOﬁ TEXHUKH. 3a4eT BBICTABJISICTCA IO PE3YyJIbTaTaM BBIIIOJIHCHUSA
7a0opaTOpHBIX pPabOT W WTOrOB (PUHAIBHOTO coOecenoBaHus. [l momydeHus 3adera
HE0OXO0IMMBI BHITTOJIHEHHE U 3aIIUTa 5 1aOOpaTOPHBIX paboT U MPOXOXKACHNUE HHIUBUAYATIEHOTO
¢dbuHamTBEHOTO coOeceI0oBaHMsI Ha OIEHKY HEe MeHee 3 OaJlIoB.

IIpaBuiia BbICTaBJIEHNS OLIEHKH 110 pe3yJbTaTaM (UHAJIBHOI0 co0ece0BAHMS:

OrnenHka o pe3ynbTraraM HHAUBHAYAIbHOTO (PMHAIBHOTO coOece0BaHus ONPEIeIIeTcs B
Oaulax 1o cieAyloleMy MNpUHLOMITY: oOyuaromemycs Bblgaerca 5 BompocoB u3 Crucka
BOIIPOCOB K 3a4eTy. 3a KaXJbld MPaBUIBLHO PACKPBITHIA BOMpOC AaeTcs 1 Oai, HempaBHIbHOE
packpeiTe Matepuaia - 0 6ammos. Obmee yrcao 6aIoB 3a KX bl BOIpoc cyMMupyercs. J{is
MOJTyYEHUS 3aUeTa Mo pe3yJibTataM cobeceoBaHms HE00X0IMMO HaOpaTh HE MEeHee 3 OaIIOB.

CrtyneHT  oCBOOOXKIAaeTcs  OT  MPOXOXKICHHS — MHAWBUAYAIbHOTO  (MHAIBHOTO
co0eceloBaHNA U aBTOMATHYECKH IMOIy4yaeT 5 OajyioB MPHU YCIOBUH, YTO NMPU MPOXOKIACHUU
TEKYIIEH aTTecTaly y HEro NMeJach OlIeHKa «OTJIMYHO» HEe MeHee 4eM 1o 4 Temam u3 6.

CnucoK BONPOCOB K 3a4eTy:

1.Knaccudukarus MaTepralioB 3JEKTPOHHONU TeXHUKH. DyHKIIMOHATLHOE HA3HAYEHUE U
OCHOBHBIE MTapaMETPBHI.

2. 3aKOHOMEPHOCTH 00Pa30BaHUS MTOIYIIPOBOJIHUKOBBIX, CBEPXITPOBOISIINX, TUIIEKTPUIECKUX,
MarHUTHBIX U METAUTMYECKUX (a3 ¢ 3aJaHHBIMU CBOWCTBAMU JIsI DJIICKTPOHHON TEXHUKH.

3. TepmonuHaMuuyecKkre OCHOBBI TEXHOJOTHMUYECKHX IIPOIECCOB. YTpaBieHUE (a30BbBIMU
MpEBpAILCHUSIMU MaTEPHAJIOB.

4. JluarpamMmbl COCTOSIHUSI OWHApHBIX CHCTEM. JlparpamMmbl COCTOSIHUH TIPOCTOTO THIIA.
JlnarpaMMbl COCTOSIHUIM 3BTEKTUYECKOTO THUIIA.

5. IIpuMepsl HCMIOIB30BAHMS IUATPAMM COCTOSIHHS B TEXHOJIOTUU AJIEKTPOHUKH.

6. Ponib ToueuHbIX e()eKTOB B KPUCTAIUIE. Y IPaBIIEHHE TOYCUHBIMH JIe()eKTaMU B KpUCTAILIAX.
7. O6mas kmaccudUKaIys MoTynpoOBOTHUKOBEIX MaTepruanoB. OCHOBHBIC MTapaMeTPhl
BKHEUIIUX MOTYIPOBOJHUKOB.
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8. CpaBHHUTENbHAS XapaKTEPUCTUKA F'epMaHUs, KpEMHUS, apCeHH 1A TaJuTHsl, KapOuaa KpeMHUs 1
o0acTeil uX MpUMEHEHHS.

9. Kpemnuii kak 6a30BbIif MaTepral COBpEeMEHHOM eKTpoHUKH. KprcTaminaeckas peiierka,
OCHOBHBIEC (PU3MKO-XMMUYECKHE CBOMCTBA. XUMHUECKUE CBOICTBAa KpeMHus. KpemHwuii B
pacIIaBJIEHHOM COCTOSIHUH.

10. ITopuctslit kpeMHMA. POPMUPOBAHUE U CTPYKTYpa MOPUCTHIX MOJYIIPOBOJHUKOB U
nopuctoro kpemaus. [lonmukpucrammmaeckuii 1 amopHbIiA kpeMHui. HaHokpucTamuyecKkuii
KPEMHHUI. YHUKAJIbHBIE CBOMCTBA CEMEWCTBA KPEMHHS.

11. Kimaccudpukammss  audiiekTpuueckux  marepuaioB.  OCHOBHBIE — XapaKTEPHUCTHKHU
JUDJIEKTPUKOB.

12. IIpumepsl UCMOJIB30BAHUS JUATIEKTPUUECKUX MATEPUATIOB B SJIEKTPOHUKE.

13. JInoxcna KpeMHMsI, OCHOBHBIE METO/IbI MOIY4YEHHsI U cBolicTBa. HUTpua kpemHus, METOAbI
HaHeceHus U cBoicTBa. CpaBHHUTENbHAS XapakTepucThKa obmactedt mpumeneHus SiO2 u Si3N4
B KPEMHHMEBOU TEXHOJIOTHH.

14. lusnextpruyeckue MOII0KKH B TEXHOJIOTUN THOPHUIHBIX HHTETPAIbHBIX CXEM.

15. Knaccudukanus npoBOsIIUX U PE3UCTUBHBIX MAaTEPHATIOB SJIEKTPOHUKH.

16. ®uszmyeckue OCHOBBI MPOBOJMMOCTH METAUIMYECKUX M PE3UCTUBHBIX MATEPHUAJIOB.
TemmneparypHbiit K03()PULIMEHT COTPOTUBICHUS.

17. Ilpumepsl UCHONB30BaHUS MPOBOIALIMX M PE3UCTHUBHBIX MaTEpUaIOB B TUOPUIHBIX
MHTETPAJIbHBIX CXEMaX.

18. Metajuu3anus B MOIYNIPOBOIHUKOBBIX CXEMaX.

19. ITomynpoBOIHUKOBBIE TBEPIbIE PAacTBOPHI. TBepible PacTBOPHI 3aMEILEHUS, BHEIPEHUS,
BeIYMTaHus. HeorpanwvenHas pactBopuMocTh. Ilpumep cucrembr PbTe-SnTe. IlpaBuio
Berapna.

20. Orpannuennas pactBopuMocThb. Crucrema PbSe-SnSe. UeTBepHbie TBEpABIC PACTBOPHI.

21. IlpuMeHeHue TBEPIBIX paCTBOPOB
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IMpuioxenne Ne2 k padoveil mporpamMMme JUCHUTIIAHbBI
«MaTepHaJibl 3JIEKTPOHHOH TEXHUKH

MeToaudyecKue YKazaHusd 1J1dd CTYACHTOB 10 OCBOCHHIO TUCIHUIIJIMHBI

OcHoBHOW (opmMoil M3MOXKEHHsT ~ yd4eOHOro wmarepuaiga Mo AuciuruiuHe «MaTtepuansl
3JIeKTPOHHOM TeXHMKM» SIBIISIIOTCS JIEKIIUU C MCIOIb30BaHUEM HaTSIHBIX JeMoHcTpauuid. 1o
TeMaM JUCIUIUIUHBI TMPEIYyCMOTPEHbI J1a0OpaTOpHbIE 3aHATHA, HAa KOTOPBIX IPOHCXOIHUT
3aKperyieHre JIeKIIMOHHOTO MaTepuaja IyTeM MPUMEHEHHsI €r0 K KOHKPETHBIM (hPH3MUECKUM
3agadaM 1 0TpaboTKa HaBBIKOB Pa0OThI C MATEMATUYECKHM alapaToM.

Jlis  ycHnemHoro OCBOGHHS JUCHUIUIMHBI OYEeHb Ba)kKHA CaMOCTOsITeNbHAs paboTa
CTYACHTOB HaJ KOHCIEKTaMH MpPOCIYIIAHHBIX JIEKUUH H pagenamMu Kypca s
camocrosiTenbHOro u3ydeHus. Creayer yaenarb OoJbIIoe BHMMAaHHE TIOATOTOBKE K
7a00paTOpHBIM 3aHATUAM. MaTepual, 3aKOHCIIEKTUPOBAHHBIN Ha JIGKIHAX, HEOOXOAUMO JIOMa
emie pa3 mpopadaTeiBaTh U IIPU HEOOXOIMMOCTH JOTOJHATH WH(GOpMAaIMeH, MOoJydYeHHONH Ha
KOHCYJIbTAIMAX, IPAKTUUYECKUX 3aHATHAX WM U3 y4eOHOH JIMTepaTyphbl MpU CaMOCTOSTEIbHON
npopaboTKe pa3iesoB Kypca.

Jlnsi IpOBepKHM M KOHTPOJIE  YCBOCHHUSI TEOPETHUECKOT0 MaTepHualia, NMpHOOpPEeTeHHBIX
MPAKTUUYECKUX HABBIKOB PaOOTHI M MPOBEJIEHUS PACUeTOB, B TEUEHHUE OOYUYEHUS MPOBOIATCS
MEpOTNPHUATHS TEKYIIeH aTTecTalliu B BUAC AUCKYCCHU HA JIEKLIUAX U B XOJI€ CAMOCTOSITEIbHBIX
pabot (B ayaMTOpUH) B Mpolecce JJabOpaTOPHBIX 3aHATHH B cemecTpe. OTIeNbHBIM METOI0M
KOHTPOJIS SIBJISIETCS MPOBEPKA 3HAHUI MPU 3alUTe JIAOOPATOPHBIX 3aJaHul. Takke MPOBOIATCA
KOHCYJIbTAIUH (MPpU HEOOXOAMMOCTH ) 110 Pa3z00py BOMPOCOB, KOTOPHIC BBI3BAIIN 3aTPyAHCHHUS.

3auyer npuHUMaeTcs B ¢popMme cobecenoBaHus, IIe pacCCMaTPUBAIOTCS BOIIPOCHI M3 BCEX
MPONJEHHBIX TeM. J{J1s moayyeHus 3a4eTa HeoOX0IMMBI BBITIOJTHEHUE U 3aIKTa 5 1a00paTOPHBIX
paboT U MpOXOXkKJIEHHE WHIAMBHUIYaIbHOTO (PMHAIHLHOTO cOoOeceJOBaHUS Ha OLEHKY HE MeHee 3
6amnoB. OcBOUTH BONPOCHI, H3JaraeMble B MPOIECCE M3YUYEHUs IUCHUILUIMHBI «MaTepHuasibl
3J1eKTPOHHON TeXHHUKH» CaMOCTOSITEIbHO CTYNEHTY KpaiHe CJI0XHO. JTO CBSI3aHO CO
CJIOKHOCTBIO M3y4aeMoro Matepuaia u OosibmuM o0bemMoM Kypca. [loaromy mocemienue Bcex
ayJUTOPHBIX 3aHATUN SBJISIETCS COBEPUICHHO HEOOXOMMBIM.

YyeOHo-MeToAHUECKOE 00ecreyeHue
CaMOCTOSITe/IbHOI PadoThI CTYICHTOB 10 JUCIUIJIMHE

Jlist caMOCTOATENbHOM pabOoThl M AJIsl MOATOTOBKH K BBITOJHEHUIO JIAOOPATOPHBIX padboT
pPEKOMEHIyeTCs HCIIONb30BaTh YYEOHYIO JIMTEpaTypy, HMMEIOIIYIOCS B TIOJHOM O0BeMe B
Wntepnere u oubnuoreke SApl'Y. K Takum mocodusiM MOKHO OTHECTH CIIEAYIOUINE U3JaHUS:

1. 3umun C.II, Topnaues E.C. PykoBOACTBO 1O TNpOBENEHHUIO J1a0OPaTOPHBIX pPadboOT
«Martepuansl 3JeKTpOHHON TeXHUKWY. JlabopaTopHbIit mpaktukym. SApl'Y, 2012

2. 3umuH C.I1., 'opnayeB E.C. Matepuansl 351eKTpoHHOM TeXHUKHU. [TpakTukym. Spocnais:
Apl'Y .- 2019



