®EJEPAJIBHOE ATEHTCTBO KEJE3ZHOIOPOXKHOTO TPAHCITIOPTA
denepaibHOE rOCy1apCTBEHHOE 0I01IKETHOE o0pa3zoBaTebHOE yUpeKIeHHE BbICIIET0
oopasosanusi «llerepOyprekun roCyJapCTBEHHbIN YHHBEPCHTET Iy TeH co00menus

NmnepaTopa Aaexcanapa I»
(®I'bOY BO II'VIIC)

PociaBabCKHii k.1, TeXHHKyM - pumman HIYIIC

" TBEPXKJIAIO

[T HH‘?:‘ Opdmy/
o (e ten

/ H.A. Koxcarnos

@DoH1 OLIEHOYHBIX CPEACTB

OI1.04 DieKTPOHHKA U MHKPONpoUecCoOpHas TEXHUKA

Ba3oBasi MoAroTOBKa MO CIEUalIbHOCTH
73 02.06 Texauyeckas 3KCIUIyaTalys NOABMKHOIO COCTaBa JKEJIC3HBIX A0POL

2019




®Qonp ouneHowHwsx cpencts OIT 04. JJIEKTPOHUKA M MHKPOIPOIIECCOPHAS TEXHUKA
pa3padOTaH B COOTBETCTBHH ¢ TpeOOBAHUSIMY (beIepaIbHOTO T'OCYAAapPCTBEHHOTO
00pa3oBaTeNbHOrO  CTaHAApTa CpefHero MpodecCcHOHATLHOTO o0pa3zoBaHUs 11O
LIPOTPaMMEC IIOATOTOBKH CHELHANIUCTOB cpearero 3seHa (PI'OC CIIO IIIICC3) mo
cnenuanbHOCTH 23.02.06 TexHuueckas sKkCIulyaTalus MOIBHYKHOIO COCTABA JKEJIE3HBIX

10pOr’ B COOTBETCTBHH C pabO4Yei MporpaMMoi M y4eOHBIM ILIAHOM, YTBEP)KASHHOIO
nprka3zoM MunoOpuayku Poccun ot 22.04.2014r .No 388.

(DOHI OLICHOYHBIX CPEICTB (MATEPHAIOB) PACCMOTPEHO K 000pEHO Ha 3aceaHuH
MeToau4eckoro coBera (huamaa.

[IpoTokon Ne / ot « JI» of 2019r.
[Ipencenarens — 3amectutens qupextopa dumu
10 y4€OHO-BOCIIMTATEILHOM padore /\ ;

"C.U. JIbICKOB

7




Conepxanue

1.ITacmopT KomIUTeKTa (hOHAOB OIEHOYHBIX CPEICTB.
2.Pe3ynbTathl OCBOCHMS YU4EOHOW JUCIUIUIMHBI, TIOAJIEKAIINE TPOBEPKE.
3.011eHKa OCBOCHUS YUEOHOU JUCIUTUTHBI

3.1 ®opmbI 1 METOIBI OIICHUBAHUS

3.2 TumnoBsie 3a1aHus AJIs1 OLICHKH OCBOCHUS YU€OHOW JUCIUILTUHBI

4. KOHTPOIBHO-OLIEHOYHBIE MATEPHUAIIBI 111 UTOTOBOM aTTECTALMU 110 Y4EOHOM

TUCHUILIAHE.

S.1Ipunoxenus. 3axaHus 11 OLIEHKU OCBOCHUS JUCIUTLIAHBI



1.IIacopT KoMILIeKTa (OHA0B OLICHOYHBIX CPEACTB

B  pe3ynbratre  OCBOEHUA ~ y4eOHOM  AMCHUIUIMHBI  «DJEKTPOHUKA U
MUKPOIIPOIIECCOPHAs TEXHHUKA oOyuyaromuiics JIOJKEH o0nanath
npegycmorpenabiMu PI'OC no cnenumansHocTn CIIO 23.02.06 TexHuueckas
HKCILUTyaTalys MOJBUXKHOTO COCTaBa JKEJE3HBIX JIOPOT CIEAYIOIMMUA YMEHUSIMHU,
3HAHUSIMHU, KOTOpbIe (HOPMUPYIOT MPOecCHOHATBHbIE KOMIIETCHIIMN, U OOIIMMU
KOMIETCHIIUSIMH

YMers:

1. U3mepATs mapameTpsl dJEKTPOHHBIX CXEM

2. [onwp30BaThCs SAEKTPOHHBIMU TPUOOPAMU U 000PYOBAaHUEM
3HaTh:

1. Ilpuniun paboThl U XapaKTEPUCTUKH IIEKTPOHHBIX TPUOOPOB

2. [IpuHuun paboThl MUKPOIIPOLIECCOPHBIX CUCTEM

OK 1. IloHuMath CyIIHOCTh U COIUATBHYIO 3HAYUMOCTh CBOCH OymyIeit
npodeccuu, MposIBIATh K HEW YCTOWMYMBBIA UHTEPEC.

OK 2. Opranu3oBbIiBaTh COOCTBEHHYIO JCSITEIBHOCTD, BHIOUPATH TUIIOBBIE METOIbI
U CIIOCOOBI BBIMOJTHEHUSI MPO(ECCHOHANTBHBIX 3a/1a4, OIEHUBATh UX
3 PEeKTUBHOCTH U KAa4E€CTBO.

OK 3. [IpuHuMaTh pelieHus: B CTAHAAPTHBIX U HECTAHJIAPTHBIX CUTYaILIUSIX U HECTH
3a HUX OTBETCTBEHHOCT.

OK 4. Ocy1iecTBIATh TOUCK U UCTOJIb30BaHUE HH(POPMAITUN, HEOOXOIUMOM JIJIst
7 PeKTUBHOTO BBINMOIHEHUS MPOo(ecCuOHANBHBIX 3a7a4, MPO(HECCUOHAIBHOTO U
JUYHOCTHOTO Pa3BUTHSI.

OK 5.Hcnonb3oBaTh HHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npodeCCUOHAIBHON JIeATEIbHOCTH.

OK 6.. PaboTaTh B KOJUIEKTUBE U KOMaH/IE, 3PHEeKTUBHO 00IIATHCS C KOJUIEraMH,
PYKOBOJICTBOM, TTOTPEOUTEIISAMHU.

OK 7. Bpath Ha ce0s OTBETCTBEHHOCTH 32 pabOTy UJICHOB KOMaH/IbI
(MOTYMHEHHBIX ), pE3YJIbTAT BHIMIOJTHEHUS 33 IaHUN.



OK 8.CamMocTosTenhbHO OTPEIEATh 3aa49u MPOGeCCHOHATHHOTO U TUYHOCTHOTO
Pa3BHUTHSA, 3aHUMATHCS CAMOOOpa30BaHUEM, OCO3HAHHO TJIAHUPOBATH MOBBIIICHUE
KBaJTU(DUKAIIUH.

OK 9. OpueHTHpOBATHCS B YCIOBUSAX YaCTOM CMEHBI TEXHOJIOTHI B
podecCUOHANbHOM ESITeIbHOCTH.

[IK 1.1. DxcrmyatupoBaTh OABUKHOM COCTAaB KEJIE3HBIX JOPOT.

[1K 1.2. [Ipon3BOauTh TEXHUYECKOE OOCTYKMBAaHUE U PEMOHT IOJIBHKHOTO
COCTaBa JKEJIE3HBIX JOPOT B COOTBETCTBHHU C TPEOOBAHUSMH TEXHOJIOTHUECKHUX
IIPOLIECCOB.

[1K 1.3. ObecneunBaTh 0€30MaCHOCTH JABMKEHUS MOJIBYKHOTO COCTaBa.
[1K 2.3. KoHTposIMpoBaTh M OLIEHUBATh KAYECTBO BBIMOIHIEMBIX PabOT.
[1K 3.1. OpopMASATH TEXHUUECKYIO U TEXHOJIOTMYECKYIO JOKYMEHTALIMIO.

[1.K 3.2. Pa3pabatbiBaTh TEXHOJOTUYECKUE MTPOIIECCHl HA PEMOHT OTIEIBHBIX
JleTaJied U y3J10B IIOABUYKHOIO COCTABA XKEJIE3HBIX 10POT B COOTBETCTBUU C
HOPMAaTUBHOU TOKYMEHTALUEH.

dopMoii aTTecTaluu 1Mo yueOHOU TUCHUIITNHE sBIsieTcs AuddepeHunpoBaHHbII
3a4er.



2. Pe3ynbTathl 0cBOEHUS Y4eOHOM NUCIUIUIMHBI MOJIeKAIINE IPOBEPKE.

2.1 B pe3ynbTaTe arrectanuu 1o yueOHOW TUCITUTIIINHE OCYIIECTBISICTCS

KOMIUJIEKCHASI TPOBEPKA CIEAYIOINX YMEHUW U 3HAHUM, a TAK K€ JTUHAMUKA

(dopmMupoBaHus OOIIMX KOMIETEHIINN:

Pe3yabTaThbl 00y4eHUsI: YMEHUs,

Iloka3aTeiabHbIE OLIEHKH

(I)opMa KOHTPOJIA "1

3mepsTh mapameTphl
DIIEKTPOHHBIX CXEM.
OK1, OK2, OK3, OK4, OKS5.

DIICKTPOHHON TEXHUKHU.
Hay4uTbcst 4nTaTh SIEKTPOHHBIC
CXEMBI.

3HaTh NpaBUIIa TEXHUKHU
0E30MacHOCTH.

SHAHUA U oﬁmne KOMIICTEHIIUN [pe3yJbTaTa OICHUBAHUSA
1 2 3
VYmerts 1: KadecTBEHHO OCBOUTH OCHOBBI OI_IGHKa 3alIUThI OTYCTOB I10

J'Ia60paT0pHBIM 3aHATUAM.

YMeTh 2:

[1o1b30BaThCS 2JIEKTPOHHBIMU
nprudopaMu U 000PYIOBAHUEM.

3y4rTh KOHTPOJIBHO-
3MEpPUTENIbHBIE TPUOOPHI U
paBuiia X SKCIuTyaTanuu. [pu
[TOMOIIY OcIuIorpada yMeTh
KOHTPOJIUPOBATH paboTy

OI_IeHKa 3aIllIUThI OTYCTOB I10
J'Ia60paT0pHBIM 3aHATUAM.

npubdopos. OK1-OK9

OK1-OK9 5JIEKTPOHHBIX YCTPOMCTB 1
000pyI0BaHUs, a TAK)KEe HAXOAUTh
HEHCIIPABHOCTHU B 3JIEKTPOHHBIX
CXEMax M MOPSIIOK X
yCTpaHEHUSI.
3HaTh 1: [ToHMMAaTh NPUHIUI PAOOTHI OleHKa 3al|Thl OTYETOB TI0
[Tpunuun paboTs! 1 DJIEKTPOHHBIX YCTPOUCTB IS 1aGOPATOPHBIM 3aHATHSM,
XapaKTePUCTUKU VCIIOJIB30BAHUS UX B IPOBEPKE U eTHOTO ompoca,
INEKTPOHHBIX KOHTPOJIE CXEM U 000PYAOBaHUS.

KOHTPOJIbHON paboTHI.

3Harsp 2:

[Tpuniun paboTsl
MHUKPOITPOIIECCOPHBIX
cucteM. OK1-OK9

1.13yunts paboty
OCHOBHBIX ITU(POBBIX
prOOpPOB:

-tpurrepa Ha UMC

- mmdparopa, aemudparopa
- CYETUUKH -PETUCTPHI -
3alIOMUHAIOILIME YCTPOMCTBA

DKCIIEPTHOE HAOIIOJICHUE U
OLIEHKA COOOIICHUI U
[pE3EHTALNI




3. Onenka ocBoeHusi y4eOHOM IHCHMIIJIMHBI:
3.1. ®opMbI U METOAbI OLIEHUBAHMS

[IpeameToM OLIEHKU CIIy’KaT yMEHUs W 3HaHus, npeaycmorpeHHbie OI'OC
[0 JUCUUIUIMHE "DJIEKTPOHUKAa U MUKPOIPOLECCOPHAsl TEXHUKA', HAIPaBJICHHbIE

Ha (hOpPMHUPOBAHUE OOIINX KOMIIECTEHITUH.

OneHka TEOpPEeTHYECKOro Kypca y4eOHOM AMCHMIUIMHBI MpeaycMaTpUBAET

3a4€THO-0aTbHO-PEUTUHTOBOM CHCTEMBI OTICHHUBAHUS.

3aueTHO-0aNbHO-PEUTHHIOBAsT CHCTEMa OLIEHKM 3HAHUW OCHOBaHAa Ha
WCIIOJIb30BaHUU COBOKYITHOCTH KOHTPOJIbHBIX TOYEK, ONTHUMAJIBHO
pacmoJIOKEHHBIX Ha BCEM BPEMEHHOM HHTEpBalie M3y4deHUs  ydeOHOM
aucuumuivHebl. [Ipr 3TOM mpenmonaraeTcss pasielieHHe BCETro Kypca Ha psj
CaMOCTOATENbHBIX, JOTUYECKU 3aBEPIICHHBIX OJIOKOB (MOYJIEH) U MTPOBEACHHUS IO

HHUM KOHTPOJIA.

3aueTHO-0aNbHO-PEUTUHTOBASI CUCTEMA OLIEHKH, SIBIISIACH (POPMOM MTPOBEPKHU
NPUOOPETEHHBIX 3HAHUN U YMEHUN U HABBIKOB, UMEET I11€JIbI0 aKTUBHO BIIUATH HA
ypoBeHb CGHOPMUPOBAHHOCTU MTPOPECCUOHATBHBIX KOMIETEHIIUA CTYACHTOB U

U3MEHEHHUE CaMOi TEXHOJIOTUU 00yUYEHUS

Kpurepun o1ieHKH YMEHUN U 3HAHWIL:

«5» (0TJIMYHO) — 3a TIIyOOKOE U MOJHOE OBJIaJICHUE COJEPKaHUEeM y4eOHOTOo
MaTepuasia, B KOTOPOM CTYJEHT JIETKO OPUEHTHUPYETCS; 33 YMEHHE IPAKTUYECKU
OPUMEHSTh TEOPETHUYECKUE 3HAHMS, KAYECTBEHHO BBIOJHATH BCE  BUIbBI
7a00paTOPHBIX M MPAKTUUYECKUX pabOT, BBICKa3biBaTh W OOOCHOBBIBATH CBOU
cyxkaeHus. OTIu4Hass OTMETKA MPEANOJaraeT rpaMOTHOE U JIOTUYHOE U3JI0KEHNE
oTBeTa (B YCTHOM WM NHUCbMEHHOW (opMe) Ha MPaKTUKO-OPUEHTUPOBAHHbBIC
BOMPOCH, OOOCHOBAaHHE CBOETO BBHICKA3bIBAHHUSA C TOYKM 3pPEHUS H3BECTHBIX

TEOPETUYECKUX MOJIOKCHU.



«4» (Xopomio) — eclid CTYJEHT TIOJHO OCBOWI Y4YeOHBIM Marepuad,
OpUEHTUPYETCSI B H3YYEHHOM MaTepuaje, OCO3HAHHO NPUMEHSAET 3HaHUS Ha
MPAKTUKE, TPAMOTHO H3JIaraeT OTBET (B YCTHOM WJIM MUCBMEHHOW (opme), HO

coZiepkanne U opMa OTBETa UMEIOT OTACIbHBIC HETOYHOCTH.

«3» (yIOBIETBOPUTEIBLHO) — €CJIH CTYIEHT OOHapy>KHMBAaeT 3HAHHE W
MOHUMAHUE OCHOBHBIX IIOJIOKEHUM Y4eOHOTO MaTepuanga, HO W3J1araeT ero
HEMOJIHO, HEMOCJEeI0BATEILHO, JOMYCKaeT HETOYHOCTH B ONPEIEICHUN TIOHITUH, B
MPUMEHEHUN TEOPETUUYECKUX 3HAHUN MPU OTBETE HA MPAKTUKOOPUEHTUPOBAHHbIC

BOIIPOCHI; HC YMECT JOKAa3aTCJIbHO 000CHOBAaTh CBOM CYKACHU.

«2» (HEYNOBJIETBOPUTEIIBHO) — €CJIH CTYJAEHT HUMEET pa3pO3HEHHBIE,
OeccrUCTeMHbIE 3HAHUS 1O JUCIUIUIMHE, JOMYCKAaeT OMIMOKM B OMNpEIeICHHUH
0a30BBIX TOHITHIA, HMCKAXKAET WX CMBICI, HE MOXET MPAKTUYECKU MPUMEHSThH

TCOPCTUICCKUC 3HAHUA.



KonTposnb 1 olieHKa 0CBOCHUSI y4€OHOM TUCIUILIMHEBI [0 TeMaM (pa3ziesam)

Tabmuma 2.2

JJleMeHT y4eOHoi

(I)OprI 1 METO/IbI KOHTPOJIsA

AUCHUILIMHBI
Tekymuii KOHTPOJIb PyGe:xkHblii KOHTPOJIbL IIpoMe:xyTOUHAas aTTecTalUs
DopmMa KOHTPOJISA IIpoBepsiembie | Dopma KOHTPOJIA IIpoBepsiemble ®opma IIpoBepsiemble
OK,V,3 OK,V,3 KOHTPOJIsI OK,V,3
Pazpen 1 3auem i, y2
JJ1eKTPOHHBIE 31, 32
npuodopsI OKI-0OK9,
1IK 1.1-1.3, IIK2.3,
1IK3.1, IIK3.2
Tema 1.1 Yemmuwiti onpoc, Vi, V2,
Du3nyeCKre OCHOBBI camocmosmenshas paboma 31, 32,
[OJIYIIPOBOJHUKOBBIX OKI-OK 9
pubOpoB
Tema 1.2 Yemmuoiii onpoc Vi, y2,
[TonynpoBogHUKOBEIE Jlabopamopmnoe sansmue Nel | 31, 32,
JTUOJIBI OK1-OK 9,
1IK1.1-1.3,
1IK2.3, IIK3.1
Tema 1.3 Tupucropst Yemuwiii onpoc Vi, y2
camocmosmenvras paboma 31, 32
Jlabopamopnoe 3ansmue Ne2 | OKI-OK 9
1IK1.1-1.3
1IK2.3, [IK3.1
Tema 1.4 Yemmuwiti onpoc, vi, y2
Tpanzucropsr camocmoamenvhas paboma 31, 32
Jlabopamopnoe 3anamue OKI-OK 9
Ne3,4 1IK1.1-1.3
1IK2.3, IIK3.1
Tema 1.5. UaTerpanbabie | Ycemusiii onpoc vi, y2
MHUKPOCXEMBI Camocmosmenvuas paboma 31,32

OKI-OK 9




Tema 1.6. Yemmuwiii onpoc, y1,y2
[1oyIPOBOAHUKOBEIE camocmosmenvras paboma 31,32
npuGOpH OKI-OK?9
Paznen 2
J1eKTPOHHBIE
YCHJIUTETU U
TeHEPATOPHI
Tema 2.1 Yemmuwiii onpoc Vi, y2,
DNeKTPOHHBIC YCUIIUTENH | camocmosamenvras paboma 31,32
Jlabopamopnoe 3ansmue Ne5 | OKI1-OK9
1IK1.1-1.3,
1IK2.3, IIK3.1
Tema 2.2. D1eKTpOHHBIE Yemmuwuii onpoc 31,32, V1.V2.
TEHEPATOPHI camocmosmenvras paboma OKI-OK?9
Jlabopamopnoe 3ansmue Ne6 | I[1K1.1-1.3,
1IK2.3, I[IK3.1
Pazpnen 3
Hcrounuku
BTOPHYHOI0 MUTAHHUS
Tema 3.1. Yemmuwuii onpoc Vi, V2,
Heymnpasnsemsie camocmosimenvhas paboma 31,32
BBITIPSIMUTEINH Jlabopamopnoe 3anamue Ne7 | OKI1-OK9
1IK1.1-1.3,
1IK2.3, I[IK3.1
Tema 3.2. Yopapnsembie | Ycmusiii onpoc Vi, V2,
BBIIIPSMUTENN camocmosimenvras paboma 31,32
Jlabopamopnoe sansmue Ne§ | OKI-OK9
1IK1.1-1.3,
1IK2.3, [IK3.1
Tema 3.3. Yemmuwuii onpoc Vi1, V2,
CriaxuBaromye camocmosmensras paboma 31,32
(GUIBTPHI Jlabopamopnoe 3anamue Ne9 | OKI-OK9
IIK1.1-1.3,
1IK2.3, I[IK3.1
Tema 3.4. Yemmuwii onpoc Vi, y2,
Crabuin3aTopsl camocmoamenvhas paboma 31,32
HaIIPSHKEHUA U TOKa Jlabopamopnoe sansmue Nel0 | OKI-OK9
1IK1.1-1.3,

1IK2.3, I[IK3.1




Pasznen 4 Jloruueckue
ycTpoiicTBa

Tema 4.1. Jlornueckue Yemmuwiii onpoc Vi, y2,
AJIEMEHTHI ITU(PPOBOHA camocmosmenvras paboma 31,32
TEXHUKH OKI1-OK?9
1IK1.1-1.3,
1IK2.3, I[IK3.1
Tema 4.2. Yemmuuwtit onpoc Vi, V2,
KoMOuHanmoHHeIe camocmosmenvras paboma 31,32
UUQPPOBBIE YCTPOHCTBA OKI-OK9
IIK1.1-1.3,
1IK2.3, I[IK3.1
Tema 4.3. Yemmuwiii onpoc Konmponvnas i, y2
[locnenoBaTenbHOCTHBIE | camocmosamenvras paboma paboma Nel no 31, 32
r(poBbIe YCTPOCTBa Koumponvuas paboma pasoeny 4 OKI-OK 9 1IK1.1-
«Jloeuueckue 1.3, TIK2.3, [IK3.1
YCmMpoucmeay
Paznen 5
MuxponpoueccopHbie
CHCTEMBI
Tema 5.1. Yemuwuii onpoc Vi, V2,
[lonynpoBoaHUKOBAs camocmosmenvras paboma 31,32
naMsTh OKI-OK9
1IK1.1-1.3,
1IK2.3, I[IK3.1
Tema 5.2. Ananoro- Yemmuwiii onpoc Vi, y2,
1mdpoBkIe 1 IUpPO- camocmosmenvhas paboma 31,32
aHAJIOTOBBIE YCTPOHCTBA OKI1-OK9
1IK1.1-1.3,
1IK2.3, [IK3.1
Tema 5.3. Yemmuwiii onpoc Vi1, V2,
MHuUKpOHpPOILIECCOPEI camocmosmenvras paboma 31,32
OKI-OK?9
I1IK1.1-1.3,

1IK2.3, [IK3.1




3.2. Tunosele 32JaHUs 15 OLEHKHU OCBOCHUS Y4eOHO
AUCHUIIMHBI
3.2.1. TunoBble 3agaHusl AJs OUeHKH 3HaHmii 31, 32,

yMenuid Y1, VY2

Tema 1.1 ®usnueckrue OCHOBBI MOIYIPOBOIHUKOBBIX
IprUOOPOB.

OtBeTUTh HA BOIIPOCHI:

1.YTo Takoe 30HHAsI CTPYKTYypa TBEPJIOTO Teja

2. CobcTBEeHHAs M IPUMECHAsI IPOBOIMMOCTD MOJYTIPOBOTHUKOB
3. [IpsiMoe u oOpaTHOE BKIIIOUEHHE P-N mepexoa

4. ITpoGoii p-n nepexona

5. OCHOBHBIE TEXHOJIOTUH U3TOTOBIICHUS P-N mIepexoaa

CamocTosTeabpHas
pabora:
1. OOBICHUTD sABICHHUE TIPO0OO0s P-N mepexoaa IPU YBEIMUYCHUN
00paTHOTO HAMPSHKCHUS.
2. OnpenenuTh BHyTPEHHEE COMMPOTHBJICHUE TUOAa U TIaZCHUE
HaIPsDKCHHS Ha HEM, €CJIU TIPU HaNpsDKEHUH MuTaHus 5 B cuia
Toka 150 MA.

Tema 1.2 [lomynpOBOJHHUKOBBIE THOIBI.
OTBETUTH HA BOIIPOCHI:

1./latb onpenenenue quona.

2.Knaccudukanus noaymnpoBOTHUKOBBIX JUOJIOB:
- BBIIIPSIMUTEIIbHBIC TUO]IbI

- BapUKaJIbl

- poTOIMO B

-CBETOUOIBI

- TUOJbI IIOTTKU

3. BAX muona

4. ITpoBepka HUCPABHOCTH AUOA

5. MapkupoBka q10J10B



CamocrosiTenbHas padora:
PaccuuTtarhs COnpoTUBIIEHUE HATPY3KHU B IIENH IHO1a B TIPSIMOM
BKJIFOUEHUH, YTOOBI TOK HE mpeBbimai 110MA, eciiu majgeHue
HanpspbkeHus Ha quoje 0,6 B, a Hanpsixenue nutanus SB.

Tema 1.3  Tupucropsl.
OTBeTUTH HAa BONIPOCHI:

. YCTpOMCTBO M Ha3HAYEHUE TUPUCTOPA
. JIMHUCTOPBI — yCTPOMCTBO, MPUHLUIT PAOOTHI, IPUMEHEHNE
. TpuHUCTOPBI — YCTPONCTBO, MPUHLIUI PAOOTHI
. OCHOBHBIE TapaMeTpbl THPUCTOPOB:
-HanOOJIbIINKA MpsiMoit TOK — 10 2000A
-noryctumoe Uo6p.=100...2400B
-yacTtoTa nepexnoueHui 10 20001
5. MapkupoBKa THPUCTOPOB

B W N —

CamocrosiTenbHas pabora:

HanpspkeHue nepekiioueHus: THpUcTopa o0paTHoO
IPOIOPIMOHANIEHO YyIpaBJsitomeMy Toky Unep.=K/I.
OnpenenuTh NEpBOHAYATBHbIE HAMPSYKEHUS IEPEKITIOUECHUS U
YIOPABJISIFOLIETO TOKA, €CJIM MPHU YBeJIMYeHUH Toka B 2 paza Unep.
YMmenbumnoch Ha S0B. Koadduunent nponopuoHanibHOCTH
K=100mMBT.

Tema 1.4 TpaH3ucTopsl.

OTBETUTH HA BOIIPOCHI:

1.PaboTa TpaH3ucTopa no CTpyKTypHOU cxeme p-N-p
2.CxeMa TpaH3UCTOpPa BKIKOYEHHOTO 110 cxeme ¢ 0.0
3. BxoaHbie 1 BEIXOJHBIE XapaKTEPUCTHKU

4. YcusieHue 1o TOKy, HapsKEHUIO U MOIIIHOCTH



5. Cxema tpanszucropa ¢ O.9. [IpuHuun padoTs

6. Cxema Tpanszucropa ¢ O.b

7. MapkupoBKa TPaH3UCTOPOB

8. Kak npoBepuTh UCITPAaBHOCTH TPAH3UCTOPOB

9. CHATh BXOJIHYIO U BBIXOJIHYIO XapaKTEPUCTUKHU BKIFOUEHHOTO
no cxeme ¢ 0.0

CamocTosTenbHas paboTa:
JU1st HeMCKaXEHHOM nepeaun curuania ¢ kackagom ¢ 0.0 B
pexume nokost Usx=0, uepe3 6a3y npoxoaut Tok [00=82mKa.
Omnpenenuts RO, koTOpHIit 00ecnieunT 3agaHHbIi TOK. Ex=9B,
Us-3=0,8B.

Tema 1.5 HNHTerpanbHble MUKPOCXEMBI.
OTBETUTH HA BOIIPOCHI:

1. datb onpenenenne UMC

2. Yto Takoe ypoBeHb unrerpanuu UMC

3. TexHonorus noxynpoBoaHUKOBbIX UMC
4. Komnonentst UMC

Tema 1.6 [ToxynpoBoHUKOBBIE (hOTOTPHOOPHI.
OTBETUTH Ha BOIIPOCHI:

1. datb onpenenenue pororddexra. 3akonsl hpoTtodddexra
2. O0BsacHuTh hopmyny E=R*V

3. ®otoauonapl. Cxema BKIIOUEHUS, IPUHITUT paOOTHI.

4. Ceeroanonl. Cxema BKITIOYEHUS, TPUHIIUI PaOOTHI.

5. ®otopesuctopbl. Cxema BKIIOUEHUS, TPUHITUT paOOTHI.
6. OnTponsl. HaznaueHue, cxeMa BKIIFOUEHUS.

CamocrosiTenbHas padoTa:
Haiitn MakcuMalbHYI0 CKOPOCTh 3JIEKTPOHOB, OCBOOOKIAEMBIX

ipu GpotoddPexTe CBETOM C IITUHOU BOJIHBI 4%107-7M.
[ToBepxHocTH MaTepuana ¢ paboroii Beixona 1,9B



Tema 2.1 DJIEKTPOHHBIC YCUIIUTEIIH.
OTBETUTH Ha BOIIPOCHI:

1. [TepeynciuTh OCHOBHBIE XapaKTEPUCTUKU YCUIIUTEIEH

2. Pacckazath pabOTy YCUIIUTENA 110 CTPYKTYPHOU CXeMe

3. O6bscuutp padory YHY

4. Bmustaue o6patabix cszert (OOC u [10C) Ha ycunurenbHbIe
CBOMCTBA yCUIIUTENS

5. O0BscHUTH Ha3HAaueHUE U PadoTy nudPepeHnnanTbHOTo
YCHIIUTENS

6. CxeMa BKJIIOYEHHS M pabOTa IBYXTAKTHOTO YCUIIUTES

7. CBOMCTBA ONEPALMOHHBIX YCUIUTENEH

8. Haznauenue cymmaropa, unrerparopa u quddepennuaropa

CamocrosiTensHas padboTa:

OrnpenenuTs BBIXOIHYIO MOIIHOCTh YCHIIUTENIA, €CIIN
koaddunreHT ycuinenus no Toky pased 50, Ru=100 Owm, a
BXOJHOM TOK paBeH 2A.

Tema 2.2  DieKTpOHHBIE T€HEPATOPHI
OTBETUTH Ha BOIIPOCHI :
* Knaccudukanus 371eKTpOHHBIX T€HEPATOPOB

* YcTpoicTBO U npuHIUI paboThl aBToreHeparopa L-C
TUTIA

* VYcrpoiicTtBo u npunnun padotsr ['JIMH

* Haznauenus ycTpoicTBa U IPUHIUI pabOThI
MYJIBTHBHOpATOpA

* Ha3zHaueHus ycTpoHCTBO M NPUHLIUI paOOTHI TpUTTEpa



CamocrosTenbHas padoTa:

Onpez[eJme IMOCTOSITHHOC BPCMCHHU 3apsia KOHACHCATOPOB

0a30BbBIX HGHCFI, da TaK K€ JJINTCJIbHBIX BbIXOJIHbIX UMITYJILCOB,

TPaH3UCTOPHOIO MyJIbTUBUOpaTopa, eciii Rb1=Rb2=15 kOm

Cl1=10H®, C2=50H®

Tewma 3.1 Heynpagsisiembie BBITPSIMUATETH

OtBeTuTh HA BOIIPOCHI
CTPYKTypHaSI CXfMa M Ha3HA4YCHHUC OJICMCHTOB

OnHONMOMYyNEepUOIHBINA BRIIPAMUTENL. CXeMa BKIIOUEHUS,
MPUHIIUI PaOOThI

BempsamuTens ¢ HylneBou ToUkoi. CxemMa BKIIOYEHHS,
MPUHIUI pabOThI

MocToBas cxema BoipsiMutens. [[puHiun padoTsl.

Tpéxdazupie BHINTPIMUTETH.

CamocrosiTensHas padoTa:

1. B ogHynoaynepuoaHOM BBITPSMUTENE Yepe3 U0
npotekaet Tok [0=75MA.

Hanpsixenue Ha BropuuHoi Tpanchopmartopa U2=200B.

Onpenenutsb BennuuHy Rh

2. Kak nmpoBepuTh UCIIPAaBHOCTh MO/

Tema 3.2 VYrpasisieMble BBIIPSIMUTETH.

OTBETUTH HA BOIIPOCHI:

1. Ilouemy ynpaBisieMbl€ BBIIPSIMUTENM YAIIE BBINOJHAIOTCS HA
TUPUCTOPAX



2. O6bsicHUTH pabOTy THPUCTOPA
3. [Tpunuumn paboTsl OJHOMOTYIEPHUOIHOTO THPUCTOPHOTO
BBITIPSMUTEIIS

CamocrosTenbHas pa60Ta:

C kakuM mpeaenbHbIM 3HAaU€HHEM 00PaTHOTO HAMPSKCHHS U
IPSIMOTO TOKa HEOOXOIMMO OpaTh TUOJIBI B CXEME
OJTHOTIOTYTIEPHOIHOTO BBITPSIMUTEIS, eciu Benudrnaa Ra=30
Owm, U2=44B

Bxonanoti Tpanchopmatop BEIIPIMHUTENS ¢ N=1/5 MOAKITIOYEH K
cetu 220 B

Tema 3.3 CraaxuBatomue (QuiabTpbl
OTBETUTH HA BOITPOCHI:

1.Ha3nauenue u knaccupukanus GuibTpoB

2. Cxema BKJIIOYEHUS U pUHIMT paboTsl RC-duneTpa
3. CxeMa BKJIIOYEHHS M NpUHLMI padoThl L-punbTpa

4. T-o6pazublie u [1-o0pa3Hble GUABTPHI HUIKHUX YaCTOT.
Ha3naueHnue.

6. T-o0pa3usbie u [1-006pa3usie ®BY. Haznauenue

CamocrosiTenbHas pabora:

Onpenenuth Ko3hPUIMEHT craaxuBaHus R-punbtpa
TOJKIIOUEHHOTO K MOCTOBOM cxeme BeIpsMuTes ¢ =501,
eciu Tok B Harpy3ke ¢ RH=150m pomxen ObITh paBeH 1.5A.
O6MoTka npoccenst w=300 BUTKOB, BBITIOJIHEHA M3 MEJTHOM
npoBoJoku ¢h=0.6Mm, muHONM SOM U pacmoyiokeHa Ha
MarHUTOIPOBOE U3 JTUTOM cTanu ¢ ceueHueM 4*107-4m”2 u
nauHOoM 1=0.1m

Tema 3.4 Crabunu3atopsl HapsHKEHUs
OTBETUTH Ha BOIIPOCHI:

1. Ha3nauenue u knaccuukanus cTabuan3aTopoB HAMPSKEHUS
2. ITapameTrpuyeckue ctadbmimn3aropbl. Cxema BKIIOYEHUS,
OPUHIIUI PaOOTHI.

3. CTpyKTypHas cxema KOMIIEHCAITMOHHOTO CTa0MIN3aTopa.

4. TlpocTeiimiasi cxema cTadmIM3aTopa



CamocTtosTenbHas paboTa:

Ko
1

iy
U Bﬁ = MI[;T RH

L

Omnpenenuts BenuuuHy RO, ko3 dunment ctadummzanuu u KI1J]
crabunuzaTopa, eciiu guddepeHimaibHoe COPOTUBIICHNE
crabunuzatopa Rg=120wm, Ict=In=5mA, Uct=10B, UBx=15B

Tema 4.1 Jlornyeckue 3neMeHTbl HU(PPOBOM TEXHUKH.
OTBETUTH Ha BOIIPOCHI:

1. TaGnu1bl COOTBETCTBUS 3JIEMEHTOB LU(PpoBOH orvKu U,
NJIN, HE

2. Texunueckas peanuzanusa oneparuu MJIA va nuogax u
TPaH3UCTOPAX

3. Peanuzanus onepauuu U.

4. Peanuzanus onepanuu U-HE, NJIN-HE

CamocrosiTenbHas padoTa:

. ° +t
o .
q}[ﬂm Rm

B cxeme, peanmmsyronieit onepaunto HE Ex=15B, R=1kOw,
R2=1000m

OnpenenuTts 3HaY€HUE BXOJHOIO HAIIPSKEHUS, KOTOPOE
COOTBETCTBYET 3aKPBITOMY U OTKPBITOMY COCTOSIHUIO
TpaH3ucTopa, eciu P=50BT.

Tewma 4.2 KomOuHanmonusle Hu(poBbIe yCTPOCTBA

OTBETUTH HA BOIIPOCHI:



1. Haznauenwne nemmudpartopa

2. CtpykTypa, Tabsinla ICTUHHOCTH Jieludparopa
TPEXPA3PSIHBIX YACENT

3. Haznauenue mmudparopa

4. CtpykTypa, Tabsinlia MICTUHHOCTH udparopa Ha 3 BXoJa
5. HazHaueHne MyJIbTHKOMILIIEKCOPOB

6. @yHKIIMOHAIbHAS CXEMa MYJIbTUKOMIUIEKCOpPA Ha 4 BXoaa
7. HazHaueHne MyJIbTUKOMILIIEKCOPOB

CamocrosTenbHas pa60Ta:

Onwucate padoTy mudpaTopa 1 HAPUCOBATH CTPYKTYPHYIO CXEMY
COrJIaCHO Ta0JIMIE HCTHHHOCTHU

Bxoabl Bbixoabl
Y3 Y2 Y3
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 1 1 1
Tema 4.3 [TocnenoBarensHOCTHBIE IM(PPOBHIE YCTPOICTBA

OTBETUTH Ha BOMPOCHI:



1.YcrpolictBo u pabota Tpurrepa Ha snementax U-HE

2. Paborta u ycrpoiictBo Tpurrepa Ha snementax UJIM-HE
3. Cunxponnsiii RS-tpurrep. [Ipunmun padotel. Tabnuia
UCTUHHOCTH.

4. I-tpurrep, yCTpONCTBO, MPUHLIUI PAOOTHI

5. T-Tpurrep, ycTpoiCTBO, MPUHIIUI PAOOTHI

6. JK-Tpurrep, yCcTpoicTBO, MPUHIIUIT PAOOTHI.

7. Onepauus U, NI, HE,

8. Onepauus U-HE, NJIN-HE

CamocTtosTenpHas padbora:

CocraButb Tabnuily uctuanoctu ais tpurrepa MJIN-HE
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Tema 5.1 MHuUKpOITPOLIECCOPHBIE CUCTEMBI.

OTBETUTH HA BOIIPOCHI:
Kiaccudukanys 3artoMUHAIONTUX YCTPONCTB:
a) Mo (yHKIMOHATILHOMY HAa3HAUYEHHUIO:
- 03y
- 113y
- TI13Y
- PII3Y
0) o croco0y xpaHeHus: HHPOPMAIIUH:
- cratnueckue 3Y
- TMHaMHu4yeckue 3Y
B) IO TEXHOJIOTMH BBITIOJIHCHUS
I') 10 cCoco0y 00pallleHns K MaCCUBY MaMsITH
- C MMOCJIeI0OBATEILHBIM 00paIieHuEM
- accolaTuBHbIE 3Y



Tema 5.2 Ananoro-uu¢poBbie U (ppo-aHaIOTOBBIE
npeoOpa3zoBarenu
OTBeTUTH HAa BOIPOCHI:

1. YUro Takoe auckpernsanus

2. YTo Takoe KBAaHTOBAaHUE IO BPEMEHU

3. OOBSICHUTH Ha3HAYEHHUE U pabOTy KoMIIapaTopa
4. Pabora ALIII mo 61ok-cxeme

5. Pa6ota IIAII o 6;10Kk-cxeme

Tema 5.3 Mukponpoueccopsl
OTBETUTH HA BOIIPOCHI:

1. Onpenenenne MUKpOIpoIECCOpa

2. OcHoBHbIE XapakTepucTuku M.I1

3. Haznauenune ocHOBHBIX 0;10k0B M.I1
- Apu(pMeTHUECKO-TOTHYECKOE YCTPOICTBO
-V.Yy

-. BJIOK BHYTpEeHHUX pETUCTPOB

- Peructpsl 0611ero HazHayeHUS

- Bydepnsriit peructp

- Peructp komang

- BHyTpeHHsIs IMHA TaHHBIX



HpnMep TECTOBOI'O 3alaHUA

1. ITos1rynpoBOIHUKOBBINI 1HOX MOXKET ObITH MCIOJIL30BAH B
KayecTBe J1000r0 U3 HUKeNpUBeIeHHbIX PHOOPOB, 32 HCKJIIOYEeHHEM:
a. Bempsamurerns.

b. JletekTopa orubaroriei Curuania.

C. BBICOKOBOJIBTHOTO MCTOUYHHKA IEPEMEHHOTO TOKA.

d. 'eneparopa curnana.

€. BeICTpOIEeHCTBYIOIIETrO EPEKIIOYaTEIIs.

2. Koraa OunosisipHblii TPAH3UCTOP CMENeH TOYHO B KPUTHYECKH A
pekuM (TOUYKA, I1e TOK 0a3bl 0e3 CUIHAJIa PaBeH HYJII0) MU KOIa
10JIeBO¥ TPAH3UCTOP CMelleH B MUHY-I(P(PeKT (TOUKa, B KOTOPOH TOK
BEHTHJIsI 0e3 CHTHAJIa paBeH HYJII0) TOBOPST, YTO YCHJIUTEb padoTaeT
B:

a. Kitacce A.

b. Knacce B.

c. Knacce C.

d. Kmacce D.

e. Kiacce E.

3. CxeMa ycwJInTeJIsl ¢ 00IIMM 3a3eMJIEHHBIM YMHUTTEPOM Bcerjaa
CO/IePIKUT:

a. luon.

b. Tpausucrop CIIT.

C. bunosnsapHblid TpaH3UCTOP.

d. Tpauchopmarop.

e. [Ipoccens paarovacTor.

4. ITepexon p-n Bceraa OyaeT MPpOBOAUTH TOK, KOIIA:

a. [Ipsimoe HampskeHre MPEBOCXOIUT MOPOT MPSMOTO MPEPHIBAaHUS.

b. O6parHoe Hanpshkenue pasHo 0.

C. DIIEKTpOJ THUIIA P IPUCOECIUHEH K aHTEHHE.

d. DnekTpox THIa N 3a3eMJICH.

e. ImMeroT MecTo Bce BHIMICTIPUBEACHHBIC TYHKTHL.

S, JI71s1 TOro YTO0 OBI KOHTYP FeHepHPOBAJI, YCHJIEHHE J0KHO ObITH
001b1IMM, 00paTHAsA CBA3b-NOJIOKUTEIbHOMN U:

a. Bxox nomxeH ObITH BOJIHOM CUHYCOUJANBbHON (POPMBI.

b. HanpsikeHre HCTOYHUKA TUTAHUS JOJDKHO OBITh MOJ0KUTEIBHBIM.

c. 'eneparop nomxken ucnonb3zoBarsk ounomnsipasii CIIT-Tpanzuctop.

d. PeakTiBHAasT MHIYKTHBHOCTD JOJDKHA OBITH HU3KOMA.

e. CBsI3b MEXY BXOJIOM U BBIXOJIOM JOJKHA OBITH XOPOILEH.

6. AMunTynHoe u3MeHenue B 1 1b npu6an3nresibHO paBHO:

a. JIBOITHOM MOITHOCTH CHTHAJIA.

b. Camomy GosbIIOMy OXKHIa€MOMY U3MEHEHHIO, KOTOPOE CITYIIaTeb U
3pUTENb MOTYT 3aMETHTb.

c. CamoMy MaJIEeHBKOMY O’KHJJAaEMOMY U3MEHEHHIO, KOTOPOE CIIyIIATeNb U
3pUTENb MOTYT 3aMETHTb.

d. CamomMy GOJIBIIIOMY U3MEHEHHIO, KOTOPOE CITyLIATeNh H 3PUTENIb MOTYT
3aMETHUTh, €CJIM 3HAYCHHUE HE 0XKHIaeMO.

e. [lecaTukparHOMy pOCTy HallpSKEHUS CUTHAJIA.

7. Kaxkyo gpyHKIIO BBINOJTHAOT AU0AbI B MCTOYHNKE NUTAHMSA,



NPOU3BOANMBIE BBIX0/I0M IIOCTOSIHHOI'O TOKA, €CJIN NOAKJIIOYHThCH K
po3eTKe ceTH IHeProcHadKeHus1?

a. 'enepupoBanus.

b. JlerekTrpoBaHusi.

C. IlepexiroueHus.

d. l'enepupoBaHwust TOKa.

€. Bemmpsmiienus.

8. Pa3znu4yHble My3bIKaJIbHble HHCTPYMEHTHI 3By4aT 10-Pa3HOMY,
JAa’e HA TOHAX ¢ OAMHAKOBOM YaCTOTOM, MOTOMY YTO KaKIbIi
HHCTPYMEHT HMeeT CBOI0 COOCTBEHHYI0 YHMKAJIbHYIO:

a. JlnmuHy BOJIHBI.

b. ®opmy BOJIHEL.

C. PeakTBHYIO MHIIYKTUBHOCTb

d. PeakTHBHYIO EMKOCTb.

e. ConpoTuBieHue.

9. KakoBbI HeI0CTATKH HACTPOEHHOI'0 YCHJIMTEJ/IsI MOLIHOCTH
PAAMOYACTOT MO0 CPABHEHHUIO C IMPOKOMOJOCHBIM BbICOKOYACTOTHBIM
yCHJIMTeJeM MOIIHOCTH?

a. Hactpoennslii ycunurens TpeOyeT BpeMeHH /1715l HACTPOMKH, B TO BpeMs
KaK 4yacTOTa 3PUTEIHHO PaCIIUPSIETCS.

b. HacTpoeHHBI# yCHIINTENh HENIb3s PEryJIUPOBATh JIJIsi KOMIICHCAIIUA
3HAYUTETHbHBIX U3MEHEHHUH YaCTOTHI.

C. OH 103BOJIIET IPOXOAUT OOJIBIIOMY KOJIMYECTBY SHEPTUU FAPMOHUK.

d. HactpoeHnusiit ycunurens MeHee 3G deKkTHBeH.

e. OH Bcerga BHOCUT HCKaXEHUE B CUTHAJL.

10. Kakoii Bu1 naMsiTu MokeT ObITH JONYILIEH, HO He Mepe3annucaH B
X0Je HOpMAaJIbHOH padoThI?

a. /JImogHas maMsTh.

b. IMamsite Tpansucropa CIIT.

. bunonspuas namsTs.

d. [Tamste ¢ npou3BosbHOM BeIOOpKOI (RAM).

e. ITocTostHHAs MaMsITh, TOMYCKAIOIIKE TOIBKO cuuThiBanue (ROM).

11. B o0mem, TpaH3ucTOPHI NPN ¥ PNP MOI0OHBI, 32 UCKIIOYEHHEM:
a. Yacrora currana u popma BOJHBI.

b. Tuna Garapeu u Tpanchopmaropa.

€. Metozna coenuHenus u ko3 HULIMEHTa YCUTICHHUS.

d. IHTEeHCUBHOCTD TEHEPUPOBAHUS U CTAOMIBHOCTH YacTOTHI.

e. [TonspHocTH, HaNpsHKEHUS KCTOYHUKA TUTAHUSI TIOCTOSIHHOTO TOKA U T0-
HaIpPAaBJIEHUIO PE3YIBTHUPYIOIINX TOKOB.

12. I'me paGoraeTr KBapueBblii KpucTani?

a. B ucrounuke nuTaHusl.

b. B ycunurene.

C. B Bempsamurene.

d. B tpancdopmarope.

e. B reneparope.

13. Cpeanmii 3J1eKTpoA B OMIOJISIPHOM TPAH3HCTOPE HA3BIBACTCS:
a. bazoii.

b. Bertuiewm.

C. AHOIOM.

d. Karomom.

e. OTBeTBICHUEM.



14.  Bxoa MOIIHOCTH NMOCTOSIHHOTO TOKA, MPUJIOKEHHBIH K
OMIIOJISIPHO-TPAH3UCTOPHOMY YCHJINTEJII0, PABEH:

a. Toxy 6a3bl B amriepax, yMHOKEHHOMY Ha HaIpspDKeHUE 0a3bl B BOJIBTAX.
b. Toky 6a3sl B ammnepax, yMHOKEHHOMY Ha HAalPSHKEHUE IMUTTEPA B
BOJIbTAxX.

c. Toky koJieKTopa B amrepax, yMHOKEHHOMY Ha HallpsbKeHUE KOJIEKTopa
B BOJIbTAX.

d. Toky sMuUTTEpa B amIiepax, yMHO)KEHHOMY Ha HalpsyKEHHE 0a3bl B
BOJIbTAxX.

e. JlroboMy U3 BhIlIEyKa3aHHBIX.

15. AuexkTpons! B Tpansucrope CIIT naspiBarores:

a. Omutrep, 6a3a, KOJUIEKTOP.

b. 3emuts, oTBETBICHUE, AaHO.

c. Karon, 3emuis, anoz.

d. HOJIO)I(HTCJIBHBIG, HeﬁTpaHLHLIC " OTpULATCIIbHBIC KIICMMBIL.

e. McTok, BEeHTUIIb, CTOK.



IIpumeps! JJa00OPATOPHBIX 3aHATHH

Jlabopamopnoe 3anamue
Tewma: "UccnemoBanue paboThl THOA0B"
Ienv 3anamusn

O3HakoMHTbCA ¢ pabOTOM, OCHOBHBIMM XapaKTCPHCTMKAMHM H TIPAMEHEHHEM
HOJYTIPOBOTHUKOBLEX THOAOB

Obopyodosariue

MOAYJNL MUTAHHUS,

MOJY b JUOAOB, -

MOYJIb MUILTHAMIIEPMETPOB,

MOJYJE MYJIETHMETPOB,

ocuHiuiorpad.

Hopaook esinonnenun pabomsi

. Cofparh cxeMy AN HCCNenOBAaHHN BBUIPAMUTENBbHOrC mvoga VDI Ha
NOCTOAHHOM ToKe (puc. 14.1). Coepunnrs nepembiukol rHesga X2 n X6. s
H3MEPEHHA AaHONHOTO TokKa Mexay THesaaMH X1 v X100  BIOUYHTHL
MHJUIHAMIICDMETP Ha npenenedsMepehna 100 mA (x1000), mna usmepenus
dHOAHOTO HANpHXeHHA Mexay rHe3gaMuX3 u X135 Bimoudts MyILTHMETp B
peXuMe H3MEPEHHS NOCTOAHHOTO HAIIPSDKEHHS.

Hpeacrasure cxeMy 174 IPOBEPKH NPENOAABATETIO.
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2. BwnouuThb SNCKTPONMTaHME CTEHAA W  MYIBTHMETP. YCTAHOBHTH

nepexmovarenk SAl MOmyns AHOZOB B MOZULMIO «+», CHATH BONBTAMIIEPHYIO



XapaKTepUCTHKYBBIIIPDIMHTENLHOTO NHOAAa HAa MOCTOSHHOM TOKE CHadana nias
NpsSMOit, a 3aTeM uia oOpatHo# BeTBH. I 3TOro YCTaHOBHTH MEPeKMOdaTensSA |
CHayala B TO3MIMIO «+», asaTeM B IMO3MIHMI0 «—». YBeJIH4YUBad BXOAHOE
HaMpsDKEHHE ¢ MNoMoLIblo noTeHuuomerpaRPl  or Hyns, usmepste TOK
HHANpSKEHWe Ha JauofAec. Pe3ynbraThl uM3MepeHMil 3aHecTuB Tabn. | u2.
BoiKIIIOUHTE JJIEKTPONIMTAHUE. YCTAaHOBHTh IMoTernuoMerp RP1  BHynepoe
TIOJIOYKEHHE.

Tabnuna 1

Unp, B

Inp, MA .

Tabmuna 2

Uobp,
B

loOp,
MA

Coenams 3aKnrouenue no OAHHOMY 1a6OPAMOPHOMY 3AHAMUIO «
IEKTPUUECKUE CXEMBI TIPOBEICHHBIX SKCTIEPUMEHTOB; TaOIHIIBI C
pe3ysbTaTaMH SKCIIEPUMEHTA,

AKCTIEPUMEHTAIbHBIE XapaKTEPHUCTUKH TTOTYIIPOBOIHUKOBBIX MPUOOPOB;

BBIBOJBI O CBOMCTBaxX HCCICAOBAHHBIX ITOJYIIPOBOJIHUKOBBIX HpI/I60pOB.




Jlabopamopnoe 3anamue

HccnenoBanue paboThl MyJIbTUBHOpaTOpa
Kpatkue TeopeTnueckue cBeeHus

Myrasmusubpamop -— >10 YCTpOHUCTBO C JByMs HEYCTOMUMBEIME COCTOSHHSMH
PaBHOBCCHA (MyIBTHBHODATOD ¢ CamMoBO3OYKIEHHEM) MIH YCTPOMCTBO € OIHHM
YCTOMYHBHIM M OJIHMM HEYCTOMUMBEIM  COCTOSHHSIMHM  PAaBHOBECHs  (3KTyLUHid
MYNETHBHODATOD Him ONHOBHOpATOp). DTH COCTOSHMA CXEMBI OTIMYAIOTCH TEM, 9TO B
OfHOM M3 HWX NEPBBIA TPaH3MCTOP OTKPHIT, 4 BTOPOM 3aKpeIT. B NIpOTHBOMONONKHOM
COCTOSIHHH BTOPOH TPAH3UCTOP OTKPHIT, A [IEPBBIi 3aKPHIT.

MynbTHBHOpPATOpP ¢ CaMOBO30YKIEHHEM NEPEXOIHT CKAMKOM H3 OQHOTO COCTOSHHUS B
Apyroe caMoTPOU3BONEBHO, HacToTa ero nepexnoueH!s 3aBUCHT OT NAPAMETPOR CXEMbI —
CONPOTHRNEHHA U EMKOCTH LermH 6a3e1 (R u CB).

Knymmii  MyIsTHBUGPATOD H3 HEYCTOWYMBOIO COCTOAMHA B YCTOHIHBOE  NEPEXOAUT
CAMOIPOH3BONBHO (3TO BpeMs ONPENENIeTCA JITATEMLHOCTLIO Pa3psaa COOTRETCTBYIOMET0 XOHACHCATOpa
C), a ¥3 YCTOHYHBOTO B HEYCTOHYHBOE —— MOX ASHCTBHEM BXOIHOIO umnynsca. [pumenuTensio K
MEKTPOHHON CXeMe MO YCTCHIHNBEIM COCTONHHEM PABHOBECHS IOHAMAIOT TAKOH pexuM ¢€ paborel, npr
KOTOPOM TOKM M HANPDHKCHHE B MOOOM JNIEMEHTE CXCMEI, HCHSMEHHHI BO BPEMEHH (TOCTOSHHEL).
YCTpoHACTBO, HMEIONIee YCTOHTHBO¢ COCTOMHME PAaBHORECHA, MOXET HAXOJHTBCH B HEM IIPOH3BOIBHO
JUTHTETTBHOE BPEMA,

MymeTiBHGparop ¢ camopo3GyxiucHREM MOXeT GHITH CHMMETPHYHBIM, [JOHATHE CHMMETPHYHOCTH
OTHOCHTCA HE TOJIBKO K CX€Me, HO H K napaMerpam €€ anementos: RKI=RK2; RB1=R52; R1=R2{puc. 35)

[lpn nOAKMOYCHAE HCTOYHHXA TMTAHWA CXEMa ORICTPO NPHHEMACT OXHO H3 YCTOMYUBEIX
COCTOSHMA (OMH M3 TPAH3MCTOPOB OTKDHIT, A4 APYIOM 3aKphIT). [IpOMCXOIMT 3apsi OJHOrO H3
xoBAeHcaropoB C K 0JHOBPEMEHELIM pa3psaa APYroro KoHAeHcaTopa. CxeMa HAXOOXTCH B HEYCTOHYHBOM
coctoarrn. Kak TONBKO KOHIOCHCATOD PaIpAHUTCH, CXEMa IMNCPEKMOYHTCI B IIPOTHBOIIOMOXKHOC
COCTOSHHE, TO €CTE OTKPLITHIH TpPaH3HCTOP 3aKphIBACTCA, @ 3aKPRIThIi — OTKPEIBAeTCH (CXEMa
TPHHHMAET BTOPOC HCYCTOHYHBOE COCTOSAHHE). Pa3pOKCHHBIM KOHAGHCATOp OYAeT 3apaKarhos,
3apsDKEHHLIN- paspskarbed. Korna sTo mpouece 3akoHYHTCA, CXeMa CHOBA IIPHMET IEPBOE HEYCTONYHBOE
cocrosune. Ha puc. 36 npueenennt mmarpaMMhl HANPSKCHHS Ha 0alc M KOICKTOPE KaxIOIO H3

TpPaH3NCTOPOB.
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PHc. 35. Cxema MynesTaBHGpaTopa ¢ caMoBo30yXIeHHEM

Hean: uccnenosars pabory MyIsTHBHOPATOpa ¢ MOMOIIBIO OCIMUIIOrpada.
O6opynosanue patouero Mecra:

1.MICTOYHHK MHTaHHBA IOCTOAHHOIO TOKA.

2. JJabopaTopHbIif MakeT.



3. OnexrpoHHbIH ocuwLiorpad.
Hopaook ssinonnenun
1. OsnaxomuThCa ¢ oGopyzoBanneM pabodero Mecra.

2. ToaxmounuTs ocrmnorpad k Maxkety. Ioclie IpoBepk# nPenoaRaTeneM MOAKIIOUHTE

MUTaHHE (CM. CXeMy Ha puc. 35).
3. HecnexoBars (hopMy MMITYIILCOB.
YeranoBHTE Ha MaKeTe conpotupieHne Rk1=Rk2; R51=R52 u émxoctn Cp1=CE2.

3.1. Cuars ocnEATOrpaMMBl  KOJUIEKTOPHOTO HAaNmpsAKCHHS (TOAKIIOYMB  BXOJ
ocumnorpaga mooucpenro k ruézgaM XCl u XC4). Yoenuteca B TOM, YTO BEIXOJHLIE
HAIPSDKEHMs, CHUMaeMble C KOIUIEKTOPHEIX Harpy3ok TpuomoB VI1 u VT2, uMeror Bua
WMIyIbCOB,O  (GoOpMe MPUOMMKAIOIIMXCA K NpsMoyronbkHUKaM. Kpyto# ¢pont
MMITYIbCOB >BHIETEILCTBYET 0 GONBLIOH CKOPOCTH IMPOLECCOB, MIPOHCXOMAIIHMX B CXeMe
MYNGTHBHOPATOpa, a OTUHAKOBAS WX JTHTCIBHOCTE O CHMMETPHUHOM paboTe CXEeMbL

3.2. CHATB oCHHUIOTpaMMBl 6a30BOT0 HANPSKeHUA (IOAKIIOHMB BXOZ ocnmutorpada
noodepeaHo k raezgam XC1 u XC3). ’

3.3. BeIiCHUTE, KaK BITHAET BEHYHHA CONPOTHRIEHUS RK HA MCKaXCHHE MEpenHero
¢poHTa BRIXOAHOTO MMITYITbCA. [ 3TOro NOAKMICYHTE BXOH ocumtorpaga k raezny XCl.
Tymbnepom S1 u3MeHATh BeNWYHHY CONPOTHRIEHHS RK M Habmonare Ha 3KpaHe
ocuIorpada 3a H3MEHeHHEM NepeaHero GpoHTa HMITYJIbCA.
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Ha Gaie d KOIUIeKTODE TPAHIMCTOPOE B
CXEME MYITLTHBHODATOPA ¢ CAMOBO3IYMICHUEM.
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4 BRISICHUTE 33BHCHMOCTh JUIMTEJIBHOCTH H YaCTOThl DOBTOPCHHA BXOAHBIX

HMITYJIECOB OT MAPaMeTPOB CXEMEL.
TymGnepoM S3 H3MeHATb BENHYMHY CONPOTHRIEHHA R, a TymOiepoM S2 H3MEHATh



BernunHy émixocTH C M Habmonars Ha 3KpaHe ocmwoiorpada 3a H3MEHEHHEM

JUTMTENBHOCTH MMITY/IHCA ¥ MIEPHOIOM ITOBTOPEHMS HMITYIbCOB.

Hnsn napamerpoB cxeMb! R um C, npuBen@HHBIX B TalmHie, HU3MEPHTE IIEPHOK,
MOBTOPCHUA MMITYNbCoB, [TomcumTaTe 9acToTy cnemoBanus wmiynbcoB f. Pesynbrarhi

3aHeCTH B TaOmHuLy 16.

5.BRMUCIHATE YacTOTy cnefoBaHus mMynkcoB f mo dopmyne f=1/T anga Beex

cllydaeB, yKa3aHHBLIX B TaOmulle.

Pesynerarel pacdétoB 3aHectTH B Tabmuiy 16. Ilepuon T ompenensts mo dopMmyne
T=0,7 R52C2. CpapHUTE 3HAYCHUA YACTOTHI, MOJYYCHHEIE ITPH MIMEPECHHUH NEPHOJIA U TIPH

BEIYHCIIEHHH 110 PopMYyIIe.

B Tabinuya 16
[Tapamerpsl cxeMBl EI'nq
H3MEPEHO MOACYMTAHO
RE1, Cr2
RE1, Cr2 o
Rs1, Ch2
Rsi1, Ch2

6. To pe3ynbsTaTaM 3aMepoB C/ENATh CEAYIONIHAE BRIBOIBI:

- KaK BIMAET BEIWYHHA CONpPOTHRIeHMs RK Ha WCKaxkeHHe nepelHero (poHTa

BBIXOZHOTO UMITYNIBECA CXEMEI,;

- KaK RIHAET BEJIHYHHA CONPOTHRICHAA RE Ha 9acTOTy clenoBaHHa MMITYJILCOB
- KaK RMser BenuunHa EMKocTH C Ha 9aCTOTY CJIEIOBAHUSI HMITYNLCOR f.

p

Cooepocanue omuéma

1 .Howmep 3ansTHS.

2. HasBanue 3anarus.

3. Llens.

4. Cxewma.

5 .TabGnuna usMepeHui u pacy€ToB.

6.OcuumiorpaMMbl HaIlIPsHKEHUM Ha KOJUIEKTOpE U 0asze

TPaH3UCTOPOB MYJbLTHUBHOpATOPA.
7.BeIBOEL.



5. HpHJ’IO)KEHHH. gaHaHHﬂ AJIF OICHKHU OCBOCHUSA NUCHUIIJINHBI

Bonpocs! k iuddpepeHuupoBaHHOMY 3a4eTy

OnexTpouznuecKkrue CBOMCTBA MOIYIPOBOIHUKOB.
30HHAas CTPYKTypa TBEPAOTO TeA.
CobcTBEeHHas: MIPOBOAUMOCTh MOJIYITPOBOAHHUKOB.
[IpumecHass IpOBOAMMOCTD HOJIYIIPOBOAHUKOB.
IIpsiMoe BIrOUEHUE p-N nIepexona.
OOpaTHOE BKJIFOUEHHUE p-N Iepexoa.
BonpT-amnepHast xapakTepucTHKa p-N mepexoa.
Hpo6oﬁ p-N mepexona.
Jluon: yCTpOoHCTBO, IPUHIMI PAOOTHI.
10. TupucTop: yCTPOMCTBO, IPUHLIUIT PaOOTHI.
11. YCTpOMCTBO M NMPUHLKUIT PaOOTHI OUIIOJISIPHOTO TPAH3UCTOPA.
BxoaHble U BBIXOAHBIE XapaKTEPUCTUKH TPAH3UCTOPA, BKIOYEHHOTO
M0 CXEME C OOIIKUM IMUTTEPOM.
12. Pabota TpaH3uUCTOpa B KIIOYEBOM PEKUME.
13. HHTerpasbHble MUKPOCXEMBI. Y pOBEHb UHTErpauuu. [lonarue o
TE€XHOJIOTUH W3TOTOBJICHHSI HHTETPAIBHBIX MUKPOCXEM.
14. DoTOpE3UCTOPHI: YCTPOMCTBO, MPUHLIUIT PaOOTHI.
15. BonbT-amnepHasi U CBETOBas XapaKTEPUCTUKU POTOPE3UCTOPA.
16. DOTOAMOBI U CBETOINO/IBI: YCTPOUCTBO, MPUHIIUI PAOOTHI.
17. CtpykrypHas cxema ycuiautens. (OCHOBHbIE MapaMeTphl
YCHINTEIIS.
18. (CxeMa yCWIHTENs, BKIIFOUEHHOIO 110 CXEME C OOIIUM 3MHUTTEPOM.
20. Koad¢uuueHTsl ycuiaeHus: Mo TOKY, HAIPSHDKEHHIO U MOIIHOCTH
Ki, Ku, Kp.
21. Cxema ycwiuTens ¢ OOUIMM KOJUIEKTOPOM.
22. Cxema ycwiuTens ¢ o01ei 6a3omu.
23. JluddepeHnmanbHblii yCUIUTENb: YCTPOUCTBO, IPUHIIUI PAOOTHI.
24. ABrtorenepatop LC-tuma: ycTpoicTBO, MPUHITUI PaOOTHI.
25. T'eHepaTop JIMHEWHO-U3MEHSIOMIETOCS HANPSKEHUS: YCTPOUCTBO,
MPUHITUT pabOTHI.
26. Tpurrep u MynsTUBHOpATOp: YCTPOUCTBO, TPUMEHEHHE.
27. CTpyKTypHas cxeMma BBIIPSIMUTEIIS], HA3HAYCHNUE FJIEMEHTOB.

28. OgHO(a3Hbli  OJHOMOJYIEPUOIHBIM  BBIIPSIMHUTENbL.  CXEMa

BKJIFOUEHUS, IPUHIUI paObOTHI.

29. MocroBasg cxema BBIIPSIMUTENSA: CXEMa BKJIIOYEHUS, MPUHLHUII

© 0N gk wDdhRE

paboThI.
30. Tpéxda3uplii BBIIPSIMUTENb. CXE€Ma BKJIIOYEHHS, MPUHLHUII
paboTHI.
31. VYmpaBiIeMbI BBIIPAMUTENb. CXE€Ma BKIIOYCHUA, IPUHLINII
paboThI.

32. CrnaxuBaronii eMKOCTHBIH (HUIBTP. CcXeMa BKIIFOYCHHS,
IPUHITUT paOOTHI.



34. VHAYKTHBHBIA QUIBTP: CXeMa BKIIFOUCHHUS, PUHITUAT PAOOTHI.
35. CrpykTypHas cxeMa KOMIICHCAIIMOHHOTO CTabMiIn3aTopa: cxema
BKIIFOUCHUS, IPUHITUT paOOTHI.

36. [lapameTrpudeckuii cTaOWIM3aTOp  HAMPSOIKCHHS,  PUHIIMII
paboThI.

37. Crabunm3aTop KOMIICHCAIIMOHHOTO THWIIA: CXeMa BKIIOUYCHUS,
MIPUHIIAT paOOTHI.

38. Jlormueckme osaementer '"M", "WJIN", "HE", TtaOnuim
WCTHUHHOCTH.
39. Texuuueckass peanuzauusi snementa "MJIN" Ha nuomax wu
TPAH3UCTOPAX.

40. TexHuueckas peanusanus syeMenrta "N" Ha nuopax.
41. TexHuueckas peanuzanus dsementa "HE” Ha Tpan3ucTopax.
42. Jlormueckui snemeHT M-HE, cxema BkiIIOueHwHs, TaOauIa
VUCTUHHOCTH.
43. Omnepamus NJIN-HE, cxema BkitoueHus1, TaOJIMIIa ICTUHHOCTH.
44. YcTpoicTBO M 0003HaYeHUS U PATOPOB U AU (paTopoB.
45. Y CTpONCTBO U 0003HaUYeHHE MYJIBTHILIEKCOPOB U
JEMYJIBTUIIIIEKCOPOB.
46. YCTpPOWCTBO M NPHUHLMII JECHWCTBHUSI aCUHXPOHHOIO TPUITEpPa HA
anementax MJIN-HE.
47. CuHXpOHHBIH RS-TpHrTep: ycTpoicTBO, MPUHIUM PAOOTHI.
48. D-Tpurrep: ycTpoicTBO, IPUHIUI pAOOTHI.
49. T-Tpurrep: yCTpOWCTBO, IPUHLIMI PAOOTHI.
50. JK-tpurrep: ycTpoilcTBO, MPUHIUIT pAOOTHI.
51 .CtpykTypHa cxema v MPUHLHUI JeHCTBUS aHAJIOTO-IIU(POBOTO
npeodpaszoBaTers.
52. CTpyKTypHas cXxema U MPUHIUI ACHUCTBUS HHU(PPO-aHATIOTOBOTO
peodpazoBaTes.
53. Mukporpoueccopsl ¢ annapaTHbIM yIPABICHUEM.
54. MHuKpOIpOLECCOPBI ¢ TPOrPAMMHBIM YIIPABICHUEM.
55. MukpokoHTpoJuiepbl. HazHaueHue, CTpyKTypHas cxema.
56. HasnaueHue u kinaccuduKanms 3alIOMHUHAIONINX YCTPOUCTB.
57. CraTu4ecKue 3alOMUHAIOIINE YCTPOMCTBA: CTPYKTYpPHAS CXEMa,
MPUHIUI paOOTHI.
58. JluHaMH4YECKHE 3alIOMUHAIONINE YCTPOUCTBA. CTPYKTYpPHAs
cxema, PUHUKUI PaboThI.
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