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Ilensi0 OCBOSHMS TUCLHAILL
HOBHBIX aKTHBHBIX KOMIIOHEHTOB, HCIOJIB3YEMbIX MPH CO3JAHHH HH

1. IIEJI OCBOEHUA JTUCITATUIAHBI

napatypbl anmnaparypel.

3anaan: GopMUAPOBAHHE MTPAKTHYCCKHX HABBIKOB pa
HAKOMJICHHE C OCHOBAMH IPHMEHEHHsS COBPEMEHHOM 3JIEMEHTHOH 6

Pa3BUTHS.

2. MECTO JUCITUILIAHBI B CTPYKTYPE ornoIn

Jucnumumaa «ONEKTPOHUKA» OTHOCHTCS K 00s13aTeNbHOMN YaCcTH JUCIUILIAH

MHBI «EKTPOHMKa» SBIETCS MOJTOTOBKA B 00IAacTH 3HAHMA OC-
pOKOMMYHHKAIIMOHHON arn-

6OTHI C aKTUBHOH 31eMEeHTHON 0a30i U 03-
a3pl ¥ TIEPCIEKTHBAaMH €€

3. [IVIAHMPYEMBIE PE3VJIBTATHI OBYYEHHUS 11O JACIUITIHMHE

[LiaHupyeMBIE PEe3yNbTaThl OOY4eHHS IO AUCLHILTHH
synsratamu ocBoernst OITOIT (xoMieTeHIAAMHA 1 HEMKATOpaMH JIOCTH

€, COOTHECEHHBIE C IUIAHUPYEMBIMH peE-
JKeHMs1 KOMIIETCHITAHN)

DopMHUpYEMBIE
NETeHLIMHA

KOM-

TLiaHupyeMbie pe3y/IbTaThi O6y9eHIs N0 JUCLMIUIMHE B COOT-
BETCTBHH ¢ HHIMKATOPOM JOCTHKEHHS KOMIIETEHINI

HHAMKATOp AOCTIDKEHHA
KOMITETEHLINHA

PesynbTarhl 06ydeHus 110 AACIH-
TUTAHE

HaumeHo-
BaHHE Olle-
HOYHOTO
CpeACTBa

OIIK-1 Cmocoben uc-
[I0JIb30BaTh ~ [OJI0XKe-
HHS, 3aKOHBI ¥ METO/IbL
€CTECTBEHHBIX HAyK H
MaTEMaTUKH Ui pe-
meHus 3aj]a4 HHXe-
HEpHOM JAEATEIEHOCTH

OIIK-1.1 3naeT OCHOBBHI
MaTeMaTHKW, (QH3MKH, BbI-
YUCIIUTETHHOH TEXHHWKH H
MporpaMMHPOBaHHS

OIIK-1.2. VYmMmeer pemarhb
CTaHmapTHele npodeccuo-
HajbHbIE 3aJa4H ¢ IpHMe-
HEHHEM €CTECTBEHHOHAYY-
HEIX U OOMEeNHKEHEPHBIX
3HAHWH, METONOB MaTeMa-
THYECKOTO aHamu3a K IIpo-
TPaMMHPOBaHHA
OIIK-1.3Bnameer HaBbIKa-
MH TEOPETUIECKOTO H IKC-
NEPUMEHTAIBHOTO  MCCIIe-
nosaHus OOBEKTOBR MpoO-
(eCCHOHANIBHOH  [AEATEIB-
HOCTHU

3uaer Guzuueckue 3GPEKTH U
TpOILIECCH, JIeXANIHE B OCHOBE
OPHHIMIIOB AEHCTBHA MOTYNpo-
BOIHUKOBBIX, 3JIEKTPOBAKYYMHBIX
M ONTOYIEKTPOHHBIX NpPUOOpOB,
YCTPOHCTBO M HPUHIMN AEHCT-
BUA, CXEMBI BKIIOUCHMS H PEHH-
MBI paboThl IPHOOPOB, BUA CTa-
TUYECKMX XapaKTEpUCTHK M HX
ceMeiCTB B pasMUHBIX CXeMax
BKITIOYEHHS YCTPOMCTBAX CBA3H
VYMeeT  OpraHM30BbIBaTH  Ha-
CTpoOiiky 0OOpyAOBaHHS CHCTEM
CBA3M H onpenensTs auddepeH-
LMANBHBIE [TAPAMETPHI BJIEKTPOH-
HBIX NpHOOPOB MO HX CTaTH4e-
CKHMM XapaKTepHCTHKaM);

Bnasieer HaBbikamMu cbopa U aHa-
muza uabopMaiiu ans Gopmu-
pOBaHMA MCXOIHBIX JAHHBIX I
NpOEKTHPOBAHMA CPEICTB U CeTEH
CBA3M M MX 3JIEMEHTOB H IPaKTH-
geckoil paboThl ¢ MaKeTaMH aHa-
JIOTOBBIX U LAGPOBBIX YCTPOHCTB

TecToBEBIE
BOTIPOCEHI

IIpaxTHKO-
OpHUEHTH-
pOBaHHbBIE
3a/1aHUA

OIIK-2 Cmocoben ca-
MOCTOSITEJIbHO TIPOBO-
IUTh 3KCIIEpUMEH-
TanbHBIE HCCIEeN0Ba-
HAM H HCIIOJIb30BaTh
OCHOBHBIE MIPUEMEI
o0OpaboTku M mpen-

OIIK-2.1 3HaeT METOOBI
o6paboTku u IpencTaBie-
HHSl pE3yJbTaTOB IPH 3KC-
NEpPUMEHTAITBHBIX HCCIIE0-
BaHMSAX IIPOIIECCOB IIPOXO-
SKIIEHMsI CHTHANIOB 4epe3
pasIdHBIE PaMOTEXHHYE-

3HaeT COBpPEMEHHBIE TEOPETHYE-
CKME M 3KCTIEPUMEHTAJIBHBIE ME-
TO/ABl HCCJIEAOBAHUA C LIENBIO
CO3/1aHHsA HOBBIX MEPCIIEKTUBHBIX
CPEICTB JEKTPOCBA3H M MHOp-
MATHKHM M MCTIONIB30BaTh OCHOB-
HBle npuUeMbl 0OpabOTKU 3KCIe-

TectoBBIE
BOIIPOCHI

IpakTHKO-
OpUEHTH-
pOBaHHEIE
3a{aHuA




CTaBJICHUA
HBIX JAHHBIX

MOJY9eH-

CKHE CTPYKTYPHI

OIIK-2.2 YMeeT ¢aMOCTOS-
TeIbHO BBITIONHATH HabIIO-
NEHHS W W3MepeHus TpH

JKCMIEPUMEHTAIbHBIX ~ HC-
clexoBaHuAX B jabopatop-
HBIX YCIOBUAX

OIIK-2.3 BnajgeeT HaBbl-
KAMH M3MEPEHWs MapaMeT-
poB PaJHOTEXHHIECKHX
npoleccoB M 00pabOTKH
TIOTy4eHHbIX 3HAYCHHH

pUMEHTANBHBIX JaHHbIX B uHbO-
KOMMYHMKAI[MOHHOH TEXHHUKE
YMeeT NpUMEHATh COBPEMEHHBIE
TeopeTHYECKHE W OKCIIEPUMCH-
TalbHBIE METOBI HCCIEI0BAHUA C
IEBI0 CO3JaHHWsA HOBBIX Mep-
CIOEKTHBHBIX CPEACTB 3JICKTPO-
cBA3Y ¥ MHPOPMATHKK U HCTIONb-
30BaTh OCHOBHBIE IIpHEMbl 00pa-
GOTKM PKCIIEPHUMEHTANIBHBIX JaH-
HBIX

BiafeeT HaBHIKAMM DeATM3alvH
JKCIEPUMEHTATIBHBIX HCCIICNI0BA-
Hpii, BbIOOpa ~ TEXHUYECKHX
cpenicTs W 06pabOTKH pe3yIibTa-
TOB.

TpyzoeMKoCTb AUCIH

4. OFbEM U CTPYKTVYPA MUCHUNIIMHBL

[TIAHBI COCTaBAgeT 6 3a4eTHBIX CAMHHIL, 216 gacos.

TemaTH4YeCKHI NJIaH
dopma ofyqeHnus - oIHAH

Ne DopMBI TEKYIIETO
i KonraktHas  pafora | g | KOHIpAH  yorE-
. obygalomuxcs ¢ meja- | 3 | BaeMOCTH, topva
8 | rorudeckuM paGoTHY- g | npomexyTodHO#
£ 5;23 KOM § aTTeCTalyd
8 8 [ V] ul) = é
HauMeHOBaHUE TeM WA pasfe- | % = 5 |2 E é z
JIOB/TeM JMCLMATLTHHBI - 9 E|QESB 58] ¢
$ | 5|EEE8|EE| ¢
2 | % 8|88 g8 3
t=
SHEN I
S8
-]
1. | BeexeHue. 3 1 1
2 JnexTpodu3MdecKhe CBOWCTBA OC-
HOBHBIX MAaTe€pHajioB, HCIIOJb3Ye- 3 288 2 2 12
MBIX B 2JIEKTPOHHOM TEXHUKE.

3. | OcHoBHbIE THIBI AHCKPETHBIX MO- | 3 | 456 8 18 6 | 24
TYTPOBOJHHUKOBBIX JIEMEHTOB.

4, | MigTerpanpHble MUKPOCXEMBL. 3| 789 8 12 5 24 PeiiTuHT-

KOHTpPOJIb 1

5. | OcobeHHOCTH NOCTPOSHUA JIOTH-
geckux snemeHToB Ha mHTerpame- | 3 | 10,11 8 6 2 24
HBIX CXeMaXx.

6. | OcHOBHBIE HATPaB/IeHHA pasBUTHA | 3 | 1513 | 4 12
hYHKUMOHATBHON SJIEKTPOHUKH .

7. | HasHauenme u BHABl  (oTO- .,
5JIeKTpUEeCKMX ¥ WMHAMKAaTOpHBIX | 3 | 14,15 | 2 6 PEMIuET
npubopoB. BonEpanr.2

8. | IpuGopbl BAKYyMHOM TEXHHKH. SRILGSN 2 11

9. | [lepcrmeKTHBBI Pa3BUTHA 3MEKTPOH- | 4 18 1 4 PedTHHT-
HOM TEXHUKH. KOHTPOJIb 3

Bcero 3a 2 cemMecTp 36 36 117 | osk3ameH (27)




l Hanuuue B mucuumuze KIT, KP

| ViToro no AMCIMTLIMHE 36 36 117 | ox3ameH (27)

Cojepkanne JeKIHOHHBIX 3AHATHH 110 TACIHILTHHE
Paspmen 1.
Tema 1. 3HaueHue ¥ MECTO Kypca.
DIeKTPOHHUKA B Pa3BHTHH COBPEMCHHOIO obImecTBa.
Tema 2. OcHOBHBIE IOHATHS ¥ TepMUHEL McTopuyeckas crpaBKa.
"Jrarbl U NOKOJIEHUS Pa3BUTHS 31EKTPOHUKH.

Pazpen 2.

Tema 1. Du3muecKue FBICHHAS B P-Nl IEPEXOJIE H €TO CBOHCTBA.
KoHTaKTHAs Pa3HOCTH MOTEHIHATOB A OObEMHBIH 3JIEKTPHIECKUM 3apAal.
Tema 2. [IpoxoxaeHHE TOKa 4epe3 p-n MEPEXol.

Toxy MHKEKITMH H SKCTPaKIINH

Pazpen 3.

Tema 1.JTonyIpoBOXHAKOBEIE JHO/BL, HX TUITHI ¥ XapAKTCPHUCTHKH.
BLICOKOYACTOTHBIH AHOA, CTAaOWIUTPOH, BapHKail.

Tema 2. BUnoIApHEIE TPAH3UCTOPHI, CBOUCTBA H PEXKAMBI paboThL.

CxeMEl BKIIOYCHHUS M CTATHICCKAE XapPaKTEPHCTUKH OGUITOTIPHBIX TPAH3HUCTOPOB
Tema 3. [ToneBbie TPAH3HCTOPEL, CBOCTBA H XaPaKTCPUCTHKH.

[ToneBble TPAH3UCTOPHI C YIIPABILSIOMIAM P-Nl TIEPEXOJOM H € MOII-Tpan3ucTOpBI
Tema 3. THPHCTOPEL, IPHHIIANEI paGOTHI K XaPaKTEPUCTHKY.

TupucTop, KaKk yIpaBJseMbId U0/

Pazpen 4.

Tema 1. TeXHOJIOTHYECKHE OCHOBBI IOCTPOCHHS HHTETPAIBHBIX MUKPOCXEM.
Co3aHue TOMOJIOTMY HHTErPAIbHBIX CXEM

Tema 2. THIIBI HHTETPATHHBIX MHKPOCXEM M CUCTEMBI YCIOBHBIX 0603Ha4YCHHIH.
TTosTyIpOBOXHUKOBbIE H THOPUIHO-IUICHOIHBIC MUKPOCXEMBI

Tema 3. IlepcrieKTHBBI Pa3BUTHS HHTETPATLHOR MUKPOCXEMOTCXHUKM.
I1penensl MUKPOMHAHHATIOPU3ALMHE MAKPOCXEM.

Paznen 5.

Tema 1. THIBIL, XapaKTEPUCTHKH ¥ KOHCTPYKIIMH 6a30BBIX JIOTHYECKUX HIIEMEHTOB.
IMocTpoeHue TOrHYECKUX 371€EMEHTOB THIA «H», «T», «HE».

Tema 2. 3anoMHHAIOIUE JOTUIECKHE HIEMEHTHI.

du3uyUecKre MPOLECCHl B 3aIIOMHUHAOIINX JIOTHIECKHUX JJIEMEHTaX

Pasnen 6.

Tema 1. ®usnuecKue TPUHIMIEL JIEXKAIIUE B OCHOBE (GYHKIMOHHDOBAHHMS 3JIEMCHTOB ¢GyHK-
HOHATLHON 3JIEKTPOHUKH.

Wcmonb3oBanue GU3MYECKUX IPOLIECCOB B BIEMEHTAX (GYHKIIMOHATIHHOM 3JIEKTPOHUKH

Tema 2. CoBpeMeHHBIE PaIMOIEMEHTHI, PEaTH3YIOIIHE IPHHIHIIb] G yHKIMOHAILHOH 3JIEKTPO-
HUKH.

ITre303meMEHTEL, aKyCTO3JICMEHTHI, 3JICMCHTBI KPHO3JICKTPOHHKH.

Pazmen 7.

Tema 1. u3ndeckHe SBICHASL, UCTIONb3YeMbIE B HOTOINEKTPHIECKAX NPUOOpAX.
dotos¢hdexTs.

TeMma 2. JKXuIKOKpHCTAUIAIECKHE U IJIa3MEHHbBIE HHIUKATOPBI.
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CaoiicTBa }KI/I}.IKOKPPICT&TIJ'II/I‘-ICCKI’IX M IJ1a3MECHHBIX HHIUKATOPOB.

Pazpnen 8.

Tema 1. . ®u3ryecKue ABICHHUS, HCIIOIB3YCMBIC B npubopax BaKyyMHOH TEXHUKH.
Vipae/eHue SICKTPOHHBIME TIOTOKAMH B BAKYyMC.

Tema 2. THIIBI B XapaKTEPACTHKHA dIEKTPOHHBIX JIAMII.

TIpreMHBIC, YCUITMTETbHBIE i TEHEPATOPHBIC JaMIIBI

Tema 3. THITBI ¥ XapaKTEPHCTHKH JJICKTPOHHO-ITYIEBbIX mpuOOpOB.

OcoBerHOCTH paboThI JIEKTPOHHO-TTY4eBbIX mpubopoB.

Paspmen 9.

Tema 1. IToKoNeHHs 3JTEKTPOHHOM TEXHUKH.

JnexTpoHHas 6a3a IIOKOICHHH 9NIEKTPOHHOM TEXHHKH.

Tema 2. [lepcrieKTHBbI IEPeX0fia K 9eTBEPTOMY TIOKOJICHHIO HNEKTPOHHON TEXHHKH.
Heo6X0MMOCTh IIEpEXo/ia K YETBEPTOMY IIOKOICHHIO 3JIEKTPOHHOH TEXHUKH.

Copep:xande 1a60paTOPHbIX 3aHATHH N0 TACIHILIHHE
Paspen 3.
Tema 1.I1onynpoBOIHAKOBEIE THOBI, HX THIIBI U XapaKTepPHCTHKH.
TeMa 2. BUIIOIAPHEIE TPAH3UCTOPHI, CBOUCTBA M PEXKUMBI paboTEL
Tema 3. [ToneBEIe TPAH3HUCTOPBL, CBOMCTBA M XaPaKTEPHCTHKH.
Tema 3. THPHCTOPEL, IPAHIAIIEI PAGOTHI H XapaKTCPHCTHKH.
Copepxanue 1aG0PaTOPHBIX 3aHATHH N0 JUCLMILTHHE:
OCHOBHBIE THIIBI JACKPETHBIX NIOIYIIPOBOIHUKOBBIX JJICMEHTOB.

Paznen 4.

Tema 1. TeXHOIOTHUECKUE OCHOBEI TOCTPOEHUS HHTErPAIbHBIX MHKPOCXCM.
Tema 2. THITBI HHTErPaTbHBIX MUKPOCXEM U CHCTEMBI yCJIOBHAIX 0003HaYECHHAMN.
Tema 3. IlepcrieKTHBBI Pa3BUTHA HHTETPATBHO MAKPOCXEMOTEXHIKH.
Conepxanue 1ab0paTOpPHBIX 3aHATHAH 110 JUCLIHUILIHHE:

TIpHHIMTE! BHIGOpA THIIOB HHTETPATbHEIX MHKPOCXEM NPH NPOCKTHPOBAHAH PaIHO3IEKTPOHHO-
ro obopyoBaHKs

" Pazgen 5.

Tema 1. THIBI, XapaKTEPHCTHKH ¥ KOHCTPYKIAH 0a30BBIX JIOTHYECKUX JIEMEHTOB.
Tema 2. 3arIOMHHAIOIIUE JIOTHIECKHE ITIEMEHTHI. '
Cozepxanue 1aGOPaTOPHBIX 3aHATAN II0 JUCITMIUIAHE:

W3yuen#e NPUHIMIIOB K OCHOBHBIX ocoGerHOCTEN (PYHKIHOHMPOBAHMSA JIOTHICSCKUX HHTEIPAIb-
HBIX MEKPOCXEM

5. OLIEHOYHBIE CPEJICTBA JJIA TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTY,
IIPOMEKYTOYHOM ATTECTAIIAA IO UTOI'AM OCBOEHMA JACHUILITIMHBI
M YYEBHO-METOJMYECKOE OBECIIEYEHHUE CAMOCTOSTEJILHON PABOTHI
CTYAEHTOB

5.1. Texyuiuii KOHTPOJIb YCIIEBAEMOCTH

Bonpocs! Asi pefiTUHr-KOHTPOJIS



6

PeATHHI-KOHTPOIb 1
1. Ha 4eM 0CHOBAHBI IPHHIHIBI KIACCHYHKANMH O0CHOBHBIX MaTEPHAJIOB, HCT0JIL3Y EMbIX
B pannoa.nempmmxe?
- Ha MaccOBOCTH HX HCIOJIBE30BAHUI.
- Ha nene MaTepHasoB.
- Ha BenMumHeE MX yACTBHOM IPOBOIAMOCTH.
- Ha npAMEHEHUH B DATHOACTANAX pasTHHbIX THIIOB.

2. Kakue paquodu3nteckne cBoHCTBA PaaMOMATEPHAJI0B IJIABHLIM o0pazom olyciaBJIu-
BAIOT T€ KX HHbIE 00,1aCTH HX npuMeHeHHAs?

- BemuuuHa IUAIEKTPUYECKOM IPOHUIIACMOCTH.

- BenuurHa UX IPOBOAMMOCTH.

- BeauMHAa U3IEKTPAYECKHX TOTEPh B 3THX MaTepHAJIax.

- BeymuuHa IPOGHBHOIO HANPSHKEHUS MATEPHATIOB.

3. Kakasi 0CHOBHASI HAY9HAsl TeOPHH 00bACHAET B HACTOSIIEE BpeMs V1eKTpopH3HIeCKHE
cBOIiCTBA MOTYIPOBOIHHKOBBIX MaTepuaaoB? '

- Teopusi XMMAYECKOH KHHETHKH.

- 3oHHAs TEOPHS.

- Teopust OTHOCHTEIBHOCTH.

- BonnoBas TeopHs 3IE€KTPOMArHATHOTO M3y CHHA.

4. Kakse cBOHCTBA NPAJAIOT MOJYIPOBOTHAKAM J0HOPHBIE M AKIENTOPHLIE npumecn?
- IIpo4HOCTE.

- [TpoBOAMMOCTE CBOOOIHBIX 3apS/IOB 000MX 3HAKOB.

- TIpoBOAMMOCTH CBOGO/MHBIX 3apSAZI0B OJHOTO 3HAKA.

- TTOBBIMIEHHOE COMPOTHBJICHAE HPOXOKIECHHIO JIEKTPHICCKOTO TOKA.

5. CoequHeHme ABYX MOTYIPOBOJHAKOBbIX MATEPHAJIOB C NPOTHBOMOIOKHEIM THIIOM TIpPO-
BOAMMOCTH CIYKHT JJIf:

- BEIpaBHMBaHHS SIEKTPAYECKOT0 IOTEHIIMANA 10 BCEMY 00BeMy BEIECTBA.

- Co3/1aHKs KaHATIOB JIOKAIHHON IPOBOMMOCTH PA3IUIHOIO 3HAKA.

- Co3/aHys TPaHHIIB! 30H TPOBOUMOCTH PA3IAHOr0 3HAKA.

- Tlo/y4eHH s MATEPHAIIOB C HOBHIMU (PU3HIECKIMH CBOMCTBaMH.

6. AKIIenTOPHBbIE IPAMECH B NOJIYIPOBOIHAKAX CTyKAT LIS
- TlocTaBKH TIONOXKHUTEIBHBIX CBOOOTHBIX 3apAJ0B.

- TTocraBku OTpHIATEABHBIX CBOOOTHBIX 3apAHOB.

- TlorToImeHAUs TONOKHUTENBHBIX CBOOOAHBIX 3apAIOB.

- TToromeHHs OTPHIATENBHBIX CBOOOIHBIX 3aPAMIOB.

7. P-n mepexo/ B NOJYIPOBOJHHKAX CIYKHT I nejaemn:

- M30na1u# NOBEPXHOCTH IOJTYIIPOBOIHHKOB OT BO3/1CHCTBASA BHEITHUX YCJIOBHH.

- Co3nanns onTaYeckuX 3¢ (eKTOB HA NOBEPXHOCTH MOIYIPOBOIHUKA.

- Tonmyuenus 061aCTH BEINECTBA C AOTIONHUTEILHBIMIA 3MeKTpodu3MUecKUMH 3hEKTaMHA.

8. Uem npeii¢oBbIil TOK OTJIHIACTCH OT magdysuonnoro?
- Benuuunao#.

- HammpaBneHnueM.

- MecToM BO3HUKHOBEHHS.

- 3HaKOM HOCHTEIEH.

- [TpuyuHON BOSHUKHOBECHUS.



9. Kakast MaTeMaTHYecKas 3aBHCHMOCTE HCIOIE3Y eTCH LI aNNpPOKCAMANHA rPadHKOB
TOKOB B p-n mepexoze?

- DKCIIOHEHIHAIbHASL.

- JInnennas.

- JlorapupmMugecKas.

- CunyconaibHas.

10. P-n nmepexo/ NposiB/sieT CBOHCTBA!
- IHxyKTHBHBIE.

- EMKoCTHEIE.

- Pe3oHaHCHBIC.

PedTHHT-KOHTPOJIb 2
1. Kakue U3 paiAoKOMIIOHEHTOB HE OTHOCATCH K IIOJIyHPOBOIlHHKOBblM?
- Tuoxsl
- TupucTOph!
- XKW vHIAKATOPEL.
- DIIeKTpOHHEIE JIaMTIbL.
- MuKpocXeMBI
- ®eppHUTOBBIE CEPIACTHHKH.

2. TIoTynpoBOXHAKOBEIE A0 CIIyXKaT AJIf:
- Yceunenus TOKa.

- VeuneHus HallpsKCHHS.

- BempsiMiieHHS IEPEMEHHOTO TOKA.

3. TyHHeJIbHbIE IHOABI CTYZKAT JId:

- PerynmupoBKHM ypOBHS EPEMEHHOTO HATPSKCHHSA.
- 'eHepanuy IEPEMEHHOTO CHTHAIA.

- I3Mepenus ypOBHS IEPEMEHHOTO CUTHANA.

4. CTaORIATPOHBI — 3TO:

- Paguo3meMeHTHI J/is CTabHIIM3aliK HAlPOKCHU.

- Brioku s cTabHIH3aluK TOKA.

- Brioxu st cTaOMIM3AIMA J9acTOTHl HAPSDKEHAS ITHTaHAA.

- PaMo3NeMeHTHI U1 CTabHIH3alii TEMIIEPaTyPHBIX TapaMeTPOB PasIiIHbIX pagnoycT-
POWCTB.

5. OcHOBHOE HCII0Ib30BAHHE OPH PacueTe CXeM ¢ HOJIyNPOBOJHAKOBLIMH THOJAMH HAXO-
AAT XapaKTePHCTHKA:

- Bonet-apaanas.

- Amniep-BeOepHasd.

- AMIUTHTY AHO-9aCTOTHAs.

- BonbT-amnepHas.

6. BLICOK0YACTOTHBIE THOABI JOJDKHBI 00.,1aaTh:
- MansiMu rabapATaMH | BECOM.

- Maunoit 6appepHO¥ €EMKOCTBIO.

- MansM npeAebHbIM IOy CTHMBIM TOKOM.

- Mauioit niomaso Hapy>KHO# NOBEPXHOCTH.
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7. BumoJisipAbIe TPAH3ACTOPBI OTIIHIAIOTCH 0T M0J1eBbIX TPAH3HCTOPOB:

- CTOMMOCTBIO.

- KonnyecTBOM BBIBOJOB.

- BXOZHBIM COIIPOTHBIICHAEM.

- CTpyKTYpOH.

- IpuHn@naMu paGoTL

- KoH4ecTBOM MOTYIPOBOTHAKOBBIX (HPArMEHTOB C pasIHIHbIMK THIIAMH IIPOBOJIMMOCTH.

8. Cxembl BKII09enns TpansucTopos ¢ OB, OK, OO or1n4aloTcs 0HA OT Apyroit:
- O6IIUM IEKTPOIOM, ITOAKIIOYAEMBIM K 3€MIIC (I TAHHUIO).

- O6IWUMHA TPHHIANIAME H3TOTOBICHHS JJICKTPOJOB.

- O6IIAMHE IPUHIMIIAME OLHCaHHs PabOTHI TPAH3UCTOPOB.

9. 3aTBOP N0/IEBBIX TPAHIACTOPOB AJIs OUIOIAPHBIX TPAH3IMCTOPOB SBJISAETCS AHAIOTOM:
- bassL

- Konnektopa.

- KoprycHoro BbIBOJia TPAH3UCTOPA.

- OMHATTEpA.

10. TuprcTOpLI — TO BAPHAHT MOIyNPOBOTHAKOBO# CTPYKTYPBI:
- OtHOCIOMHOH.

- JIByXCIIOMHOH.

- TpexcnoiHOH.

-QO0BbeIUHEHAE ABYXCIIOHHOM B TPEXCIOHHOM.

- YeTRIpeXCIIOHHOM.

- [IsTHCIOHHOM.

11. TupucTOpPLI HCMOJAB3YIOTCH B!

- YupaBmisieMbIX BBIIIPIMUTEILAX.

- CMecHTeNIX BEICOKOYACTOTHBIX CHIHATIOB.
- YeunurelsiX HanmpsoKCHAS.

- Cyerunkax ['efirepa.

PeHTHHT-KOHTPOB 3
1. TloA/10Ka MMOIYNPOBOJAHAKOBBIX HHTErPAJIbHBLIX MHKPOCXEM HCIOIL3YeTCH B KavyecTBe:
- AXTHBHOM pabodel cpenbl.
- KOHCTPYKTHBHOIO 3JI€MEHTa s KPEIICHHA aKTHBHBIX PaHO3IEMEHTOB.
- VIcXOIHOTO CHIPBS [JIs H3rOTOBJIECHHS paTHOKOMIIOHCHTOB.

2. B 0. TynpoBoAHHKOBLIX HHTErPAJIbHBIX CXEMaX TPAH3HCTOPDL:
- O6pasytoTcs B 00BbEMe TIOUTOKKH.

- HaneinsroTes Ha OUIOKKY.

- [IprKpeUBsIOTCS K IOJIOKKE B TOTOBOM BHJIC.

3. Macka npH HCHO0JIb30BAHMHE MHKPOCXeM CITYXHT [LIs:

- HaneceHHUs MapKMpPOBKH Ha KOPITYC MHKPOCXEMBIL.

- VopoineHus pasMeleHHs MUKPOCXEM Ha obImeil nedaTHOM IIaTe.

- Hanecenus pACYHKA Pa3IHYHAIX CJIOEB COrJIACHO TOMOIOTHH MHKPOCXCMBL.

4. AHaJIOroBbI€ HHTErPaJbHbIC MHKPOCXEMbI IOJTYYHJ/IH CBO¢ HA3BAHHC H3-3a:
- AHAJIOTHH C COOTBETCTBYIOITAMH paIHOCXCMaMHA Ha JUCKPCTHBIX 3JICMEHTAX.



- Ucnionn30BaHMs aHAJIOTOBBIX CHIHAJIOB.
- Vicro b30BaHus 60JIBIIOr0 YKCIIa aHATIOTUTHAIX BHYTPEHHHX (parMeHTOB CXEM.

5. I[u¢poBbie MHTErpabHbIC MEKPOCXEMBI Oy IHIH cBO€ HA3BAHHE H3-32:

- Mcrio/Ip30BaHHMs HCKIIOUMTENEHO ITH(QPOBBIX 0603HaueHHi B KJIaCCH(HUKAIIUA UX THIIOB.

- Toro, uTo OHH MpeIHA3HAYCHE! IS COBMECTHOH paGOTHI C Pa3HOOOPa3HBIMY YCTPOHCTBAMH
1uQpoBOH WHIMKAIMH.

- Ucniosrp30BaHKH MU(POBBIX CHTHATIOB.

6. B 1IorHYecKHX HATErpajibHBIX CXeMaX peaan3yercs:
- Anre6pa byns.

- Teomerpus Jlo6ageBCKOTO.

- JIuneiinas anrebpa.

7. B GpyHKIHOHAIbHOH 3IEKTPOHAKE HCNOIB3YIOTCH:

- HoBble (hyHKIMH H3BECTHBIX MHKDOCXEM.

- HoBsle Gpu3ndecKue MPHHITAIIE IPA TOCTPOCHHHE MUKPOCXEM.

- Hopgle (yHKIHH 6JI0KOB, IOCTPOCHHBIX Ha H3BECTHBIX MUKPOCXEMAX.

8. B 2J1eKTPOBAKYYMHBIX JJaMIIaX HCIIOJb3YIOTCS:

- D heKTB SMUCCHH JIEKTPOHOB C KATOAa.

- D¢ eKTH SMUCCHH MOHOB € aHO/.

- D dexTs B3aUMOICHCTBHS Pa3IMIHbIX 3JICKTPOMArHUTHBIX moJjieit B BaKyyMe.

9. B 3JIeKTPOHHOJIy9eBbIX MPUGOPax HCNOIL3YIOTCH:

- D dexThl yIpaBIeHHs y3KAM IIOTOKOM 3JIEKTPOHOB.

- D heKTH B3aUMO/IEHCTBHS OTOKA HIEKTPOHOB C JTydaMH CBETa.

- D¢ beKTHI NOSBICHHS IEKTPOHOB B BAKyyMe IIPH BO3/ICHCTBUH JIydell cBeTa.

10. B nBeTHHIX KHHECKONAX /Il CO3JaAHMS PA3THIHbIX IBETOB HCNOJIB3YIOTCH:
- XAMUYECKH pa3iIngHble JIOMAHO(OPBL.

= SJTCKTpOHHLIC JIy41d paSJIPI‘IHOi;I HMHTEHCHBHOCTH.
= BCTp()eHHBIe CBCTO(DI/IJIBTPBI OCHOBHBIX IIBETOB.

5.2.JTpoMexxyTo9HAS aTTeCTANMA

Bomnpocsl K 3K3aMeHY.

1 | Inddyzuonnsii # ApedoBLIA TOK B MOTYNIPOBOAHAKAX.

2 | Crpyxrypa ru6pumasx MIMC 1 ux cpaBHCHHE € HOTYHIPOBOAHAKOBLIMH UMC

[y

CocTosiHHE PABHOBECHS B P-T IEPEXOE.

2 | BUC u ux mapaMeTpshL.

[

PacnipeienieHHs B p-N IIEPEXOAEL.

2 | Hagexnocts UMC.

—

DHepreTHYeCcKas JUarpaMma p-n 1epexosa.

2 | Oco6ernocTr peanusauwu paguocxem Ha UMC.
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1

TOKHM pH IPSMOM ¥ 06PaTHOM BKIIFOUCHHH P-N1 nepexosa.

12

WHTerpaibHbie THOIBL.

-

HEN

1 l JAFOKeKIHS ¥ SKCTPAKIKs HOCHTENEH.

2 | PesucTops! B OTYIPOBOAHUKOBAIX NMC.

1 | Twuns! moynpOBOAHAKOBEIX IHO/AOB (BY, mepekmodarenbHbIC, Me3a- U T.JL.).

2 | OcobeHnOCTH peann3aliiy KOHASHCAaTOpPOB pasIMuHOTo suza B UIMC.

1 | IIpobo# B uOJAX.

2 | CpaBHHTENBHbIE XapaKTEPUCTHKH UMC na MJITI-cTpyKTypax ¥ OUIIOIAPHBIX TPAH3HCTO-
pax

1 | CTaOUIUTPOHBEL

2 | I3C

1 | TyHHENBHBIC THOMBL.

2 | Tlormueckue UMC Ha 6unomsipabix ¥ MJITI-TpaH3ACTOpAX.

1 | Bapukansl.

2 | Mapametpst e possx UMC.

1 | INpuauMB! paboTH! GUIONAPHEIX TPAH3UCTOPOB

2 | TJIHC u PTJL

1 | ITapameTpsI ¥ XapaKTePUCTHKA TPAH3UCTOPOB B CXEMC C Ob

2 | PETJIu ATJL

1 | ITapamMeTps! B XapaKTePUCTUKHA TPAH3UCTOPOB B CXEME € 00.

2 | TTJIu TTJIIL

1 | ITpusnuns! paboThI ¥ XapaKTePUCTUKH [OJIEBBIX TPAH3HUCTOPOB.

2 [3CITu WL

1 | TupuctopsL.

2 | Ocuosabie dynxmu anantoropsx UMC.

1 | 2 Tuma UMC (/i1 ¥ rubprAHbIE) H X 0COOEHHOCTH.

2 | Merammueckue u audnekTpuueckue mnenku 8 UMC.

1 | OcroBHbIe TexHONOrHYecKue onepanuy npu uirorosnenny UMC.

2 | OcHOBHBIE IPHHITMITEI ¥ QHU3MIECKHUE SBJICHHA, UCIIOIB3YCMBIC B G yHKIIHOHAIEHOHN 3JIEK-
TPOHHKE.

1 | Knaccuduxanus UMC u cucreMa yCTIOBHBIX 0003Ha4YEHHUH.

2 | OnTO3NEKTPOHMKA.

1 | Tumns! xopmycoB UMC u crcTeMa UX yCIOBHBIX 0003Ha4EHUH.

2 | AKyCTO3JIEKTPOHHKA.
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| OcHOBHBIEC NPHHIAIIEL paboTH! H IIAPaMETPEL 3IIEKTPOBAKYYMHBIX IPHOOPOB.

\1 | [Inanapao-au¢$y3noHHas CTPYKTYPa GUITOIAPHBIX TPAH3HCTOPOB.
2

UMC.
DJIeKTPOBaKyyMHBIE TPUOJ, TETPOA, HCHTOM. Hix ocoBeHHOCTH, TapaMeTPhl H XapaKTCPH-
CTHKH.

1 \ Crpyxrypa MJIII-TpaH3uCTOPOB B [OJIYIPOBOTHHKOBBIX UMC 1 MHOTOKpHCTAJIBHBIC

2

1 | Copmemennnie UMC.

2 | BJIT ¥ XUAKOKPUCTALTHUECKUEC WHIUKATOPBL.

5.3. CamocTosiTeIbHAs paGoTa ofydaomuxcs
3apanus a1 CPC

1. OupeendTh TeMIIepaTypHBIA K03 HIMEHT TMHEHHOro pacIIIpeHUs 1 YITAHEHHE
HEXPOMOBOH NPOBOJIOKH, €C/TH H3BECTHO, ITO TIPH [OBBIIEHHH TeMneparypsl ot 20 10 1000°C
3/IEKTPHIECKOE COIPOTHBIICHHE IPOBOJIOKH wamensercs ot 50 10 56,6 OM. JlnuHa IPOBOJIOKH B
x0oHOM cocTosHuE =50 M. TemmepaTypHblit K03hGHUIHEHT YIEIBHOIO CONpPOTUBJICHHUS HH-
XpoMa IpPHHATH PABHEIM 15*107° K . KoaphuumeHTH CBA3aHbI CICAYIOIINM COOTHOIICHHUEM:

0,=0RT0,

e O — TeMIepaTypHBIA KO3(QGHAIHEEHT CONPOTHBICHHASA IPOBOHHUKA; O, — Ko3hHuH-
eHT y/eIbHOTO CONPOTUBIICHHS MaTepyana; o; — K03 QUIMEHT THHEHHOTO PACIIAPCHHUA.

2. Ilpu HarpeBaHHH POBOJIA M3 MaHTaHKHA amanoit 1,5 M 1 guamerpom 0,1 MM OT 20 no
100°C ero compOTHBICHME YMEHBIIHIOCE HA 0,07 Om, a AnMHA YBETMUIMIACH Ha 0,16%. Ompe-
JETATE TeMIIePaTyPHbIA KO3 QUIMEHT yAETbHOTO CONPOTHB/ICHHA. INpu pacueTax OPHHATH, 9TO
IpH KOMHATHOH TeMIepaType [l MaHTaHHHA yAeTbHOE COMPOTUBICHUE 1=0,47 MmxOM'M.

3. Onpe/endTh HAMPHKEHHOCTD 3IEKTPAISCKOTO IO, BO3HHMKAIOIIETO B 3a30pe MEKIY
IMACTHHAMM IUIOCKOTO KOHIEHCATOpa, OJHA W3 KOTOPBIX H3TOTOBJICHA U3 ATIOMMHIA, a apyras
43 TIaTHHGL [LIaCTHHBL COSMHERB MEXTY co00H MEIHBIM NPOBOIOM, a JUTHHA 3a30pa =5 MM.
Pa6oTa BHIXOIA HIEKTPOHOB M3 AIIOMHUHHS, MEM ¥ NIIATHHBI COCTABIIACT, COOTBETCTBEH, 4,25,
4.4 u 5,32 5B. Kax u3MeHUTCH HANPKEHHOCTH MO, eCJTH AFOMHHKMEBYIO H MEIHYIO MIaCTHHBI
3aKOPOTHTH IPOBOJIOM H3 ILTATHHBI [IPH TOH Xe JUTHHE 3azopa’

4. TloueMy pa3HOCTh MOTEHIIHANIOB, BO3HUKAIONIYIO IIPH KOHTAKTE ABYX META/UIOB HEJB3S
W3MEPHTH C TIOMOLIBIO BOJIBTMETPA?

5 V3 HUKeIeBOM JIEHTHl IHUpHHONH 1 cM H tonm@HO# 1 MM HEeo0XO0AMMO H3TOTOBHTH
IIYHT CONPOTHBIICHHEM 0,4 OM. Kako#l [UIMHBEI JOKHA OBITH HHKENIECBas JIEHTa, €CIIN YACIIBHOC
conporuBinenne Hukens 0,068 MxOM: M?

6. B 1elpb BKIIOUYCHHI MOCIEN0BATELHO Me/iHAA i HHKEJICBasd MPOBOJIOKH PaBHOW JUTHHEI
u muaMerpa. HaliTH OTHOMIEHHE KONMYECTB TEIIOTHL, BBIICILIIONIENCS B 9THX IIPOBOAHHKAX, H
OTHOIIEHHE TIAJEHMi HANPSIKEHHH Ha IPOBOJAX. Y/eNbHOE COMPOTHBICHUE MM H HHUXpOMa
PaBHO, COOTBETCTBEHHO 0,017 1 1 MxOM * M.

7. ConpOoTHBICHHE IPOBOJIA U3 KOHCTAHTaHa ITpH 20°C pasuo 500 Om. Ompenenuts Co-
NPOTUBIEHHE ITOTO POBOJA TIPH 450°C, ecmu npu 20°C TeMInepaTypHBIH k03 UIMEHT yaeNb-
HOTO COIPOTHBJICHHS KOHCTAHTaHA Op = ~15- 10° K\, a TeMmeparypHbli K03)OHIMEHT THHEH-
HOTO pacIdMpEHHs COCTaBIIAET 10° K'?

8. Ot reneparopa DJIC, paBro# 250B, ¢ BHyTPEHHMM COIPOTHBIICHACM 0,1 OM Heobxo-
MO TIPOTSHYTH K MOTPEOUTEO ABYXITPOBOAHYIO JIHHUIO mmaoi 100Mm. Kakas mMacca amoMH-
HHMS TOMJET Ha M3TOTOBIEHHME MOABOAAIIMX MPOBOJOB, €CIM MaKCHMAalbHai norpednsaeMas
MoImHOCTS 22 KBT npu Hanpsoxernn 220 B?

9. TTox KaKeM MOCTOSHHEIM HAIpsDKEHHEM ClIe[yeT IepesiaBaTh SIEKTPHUCCKYIO SHEP-
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MO HA PAcCTOSHHE /=5 KM, yTo6HI NPA IJIOTHOCTH TOKA Jj=2,5 -10° A/M2 B MeAHBIX IPOBOZAAX
JBYXIIPOBOJHOM JIMHIK Nepe/ad NoTepH SHEpruM B JIMHHMH HE IPCBHINATH n=1%"?

10. OT renepaTopa HanpsHKEHACM 20 kB tpebyeTca nepenathb HoTpeOHUTENO MOIIHOCTD
1000 kBT Ha pacCTOSHUE 2.5 xM. OmpeAenuTh MHHAEMAIBHOC ceueHHe MeIHBIX MPOBOAOB, €CIH
OTEepU MOIHOCTA HA IMHWK HE JI0/KHEL npesuaTh 2%

11. Oupenenuts LIHHY HUXPOMOBOH IIPOBOJIOKH IHAMETPOM 0,5 MM, HCTIOB3yEMOH A
J3FOTOBJICHMS HArpeBaTelbHOro YCTPOHCTBA € comporusinenueM 20 OM mpu TeMIeparype
1000°C, momarasi, 4YTO IIpH 20°C mapaMeTpsl HHXpOMa: p=1,0 MxOM'M; ap=1,5-104; K-1;
a=1,5-10" K

12. Crepxens u3 rpadgura COCIMHEH [OCJIEIOBATENBHO C METHBIM CTEPXKHEM TOTO KC
ceuenns. OnpeeNnTh, IPA KaKoM OTHOIICHUH JUTHH cTepXHEN CONPOTHUBIICHHE 3TOM KOMIIO3H-
[IMM HE 3aBHCHUT OT TEMIECPaTypPhL V 1eJIbHbIE CONPOTHUBJICHHS MEIH H rpadguTa paBHbI COOTBET-
gTBelHHO 0,017 u 8,0 MxOM'M, a 3HaICHHAS Op AL STHX MaTepHaoB COCTABILIIOT 4,3-1()_3 u—-10"

S

®on oneHouHBIX MaTepranos (POM) it IpoBeNCHUS aTTecTaluy ypoBHS COPMHpO-
BAHHOCTY KOMIIETEHIIMH 00yJaiomuXcs M0 JUCIUILTHHE oopMIISETCS OTAEIBHBIM JOKYMCHTOM.

6. VYAEBHO-METOJUYECKOE N MHO®OPMAIIMOHHOE OBECIEYEHHE

JACITUTIJIMHBI
6.1 Kaaroobecne4eHHOCTb
HauMeHOBaHHKE JIMTEPATyPBhl, aBTOP, HA3BAHUE, T'om KHuroobecnedeHHOCTh
B/ U3JIaHHs, U3AaTENBCTBO H3/1aHHs Hanugue B 3JeKTPOHHOH
6u6morexe Bal'yY
OcHoBHas JIUTEpaTypa

1.Bo6poBruKOB JI.3. DNEKTPOHUKA. YueOnuK it WWW.ZNanium.com

y3o0s. — CII6.: [Tutep, 2014. - 557c. 2014 https://knigogid.ru/books/1
09152

2 Jlauun B.A. Dnextponuka. — Pocros w/Jl, De- WWW.Znanium.com

auke. 2014. — 572c. 2014 https://studfile.net/preview/
2152066/

Memxosckuit 1.K., HosukoB A.®. Xumus pa- e.lanbook.com

anomarepuanos — CII6. -HUY UTMO, 2014. https://www.iprbookshop.ru

208c — e.lanbook.com. 2014 [65369.
https://e.lanbook.com/book/
71178

JlononuuTenbHAs IUTEpPaTypa

1.Paguomarepuansl ¥ pagHOKOMIIOHCHTHI. e.lanbook.com.

Vye6ro-MeToguuecKoe mocobue/ Conparo- 2014 https://edu.tusur.ru/publicati

ga JLIO. — Tomck, TYCYP, 2014.- 129c.- ons/2733

e.lanbook.com.

2.Jle6enes AWM. ®uznuka NoIynmpoBOJHHKO- www.studentlibrary.ru

BeIX mpubopos — M.: ®UIMATIIUT, 2015. 2015 https://fileskachat.com/file/

— 488c.- www.studentlibrary.ru 51253 ca482b91611b44910
bfe3973192be576.html

3.Marepuansl pubOPOCTPOECHHS http://www.studentlibrary.t

/9.P.TamamoB 1 jp.- M.: Komoce, 2013. — 2013 u

284c.  -http://www.studentlibrary.ru/book/ http://www.studmedlib.ru/b

ISBN9785953207430 00k/ISBN9785953207430
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6.2 Mlepuonu9ecKHe H3IAHHI
OreuecTBeHHbIE JKyPHAIbL:

¢ PagoOTEXHHKA,

e PagpoTeXHHAKA ¥ DJICKTPOHMKA,

o [Tpu6OPBI ¥ TEXHUKA SKCIEPHMEHTA,

e [{udposas 06paboTKa CUTHAJIOB.
PedepaTHBHBIC Ky PHAJIBL

¢ PannoTeXHHKa;

& DJIeKTPOHMKA.

Japy0exHBbIe )KYPHAJIBI:

¢ IEEE Transactions on Communications;
« IEEE Transactions on Signal Processing;
« IEEE Transactions on Instrumentation and Measurement.

6.3.inTepHeT-peCypchl

1. http://www.edu.ru/

3 http://www.studcntlibrary.ru/
3. http://www.bibliorossica.com/
4. http://znanium.com/

5. http://www.iprbookshop.ru/

6. http://www.mathworks.com/
7. https://exponenta.ru/matlab

7. MATEPUAJIbHO-TEXHHYECKOE OBECHEYEHHUE JUCIHAILIAHbI
it peann3alyy AAHHOH NUCHMIUIMHBI HMCIOTCS CTICIHAIBHLIC NOMeINeRns s [TPOBENCHUA
3aHATHI TeKIMOHHOrO0 H 1ab0opaTopHOro THIA.
JleKIMOHHEIE 3aHATHA TIpoBoAATCA B aya. 301-3, 335-3.
JlaboparopHble paboThl IPOBOJATCA B ay/l. 410-3, 228-3.
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