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1 BBEAEHUE

IIe.m; N3YIYCHHUSA THCHUIIIINHBI

[{enpro M3y4YeHUS OUCIHUNIUHBI SIBIsSETCS POPMHUPOBAHHE
3HaHUHN 0 (PU3UYECKUX MPUHIIMTIAX PAOOTHI FJIEKTPOHHBIX TPUOOPOB, UX
XapakTepUCTUKaX M MapaMmeTpax, (PYHKIHOHUPOBAHUU, OA30BBIX
cXeMax BKJIFOUCHHS M 00JIaCTAX TPUMEHCHHUS.

3agaum u3yYeHUus AUCHUILIHHBI

—  OCBOEHHUE DJIEMEHTHOM 0a3bl 3JIEKTPOHHBIX YCTPOWCTB;

—  (QopMupoBaHre yMEHHMI BBIOMpATH JJIEMEHTHYIO 0azy
aJICKBATHYO pEIIacMbIM 3a7a4aM;

—  QopmupoBanue YMEHUU MTOJIb30BATHCS 0a30BBIMU
XapaKTEPUCTUKAMH U TTApAMETPAMU BJIEMEHTOB U YCTPOMCTB;

—  ¢dopMupoBaHHME YMEHHUH  TIOJIb30BAThCS  PACUCTHBIMU
MOJIEJISIMU BJIEMEHTOB U YCTPOKUCTB;

—  ¢dopMUpOBaHUE TMPEACTABICHUN O TEHICHIUSAX Pa3BUTHS
DIEKTPOHUKM H  MHUKPOSJIECKTPOHUKH, O MEPCHEKTUBHBIX
AJIEMEHTAaX aHAJIOTOBOW U IU(PPOBON TEXHUKHU.

OcBoeHME MHUCUUILUIMHBI MPEAYCMATPUBAECT U3YUYCHUE CIIEAYIOIINX
OCHOBHBIX MOJYJIEN:

— DJleMeHTHas 0a3a 3JIEKTPOHUKH;
— TlosynpoBOAHUKHY U 3JIEKTPOHHO-ABIPOYHBIN MEPEXO/T;

— bunonspHbie TPaH3UCTOPHI;

— IloneBwie TpaH3UCTOPBI;

— ONTO’IEKTPOHHBIEC YCTPOUCTBA;

— TlosynmpoBOJHUKOBBIEC 3JIEMEHTHI HHTETPAITIBHBIX MHUKPOCXEM.

B nmporecce camMocTosATENBHONW pPabOThl CTYACHT YINIYOJsSIeT M

3aKpeIUIsieT MOJIYyYEHHbIE UM TeopeTudeckue 3HaHus. [Ipu moaroroske
K 3aHATHSIM  CTYJAEHT JOJDKEH  HCHOJb30BaTh  OCHOBHYIO W
JIOTIOJIHUTENIbHYIO JINTEPATYPY, MNEPEUYEHb KOTOPOW NPEICTABIEH B
pazaene 9 MeToaWYecKuxX yKa3zaHHH Il CaMOCTOSITeIbHOW pabOThI



cTyneHToB. [locie oCBOEHHUs TEOPETUUECKOro Marepuaia HeoOXOAUMO
OCYILIECTBUTh KOHTPOJIb 3HAHUN, OTBETUB HA COOTBETCTBYIOIIWE
OpPOMJAEHHOMY pa3fely BONPOChl, M PEUNIMB NPUBEICHHBIE B
METOJIMUECKUX YKA3aHUSIX 3aJIauH.

[Ipy moaroToBKE K JAa0OPATOPHBIM  3aHSTUSIM, HUCIOJB3YS
COOTBETCTBYIOIIIUE METOMUYECKUE yYKazaHus (pasnen 9 11.9.2), cryneHrty
HEOOXOJUMO  O3HAKOMHUTBCA C  OCHOBHBIMH  TE€OPETUUYECKUMHU
MOJIOKEHUSIMH, U3YUUTh TOPSIOK BBHIMIOJHEHUS J1a0OpaTOPHON padoTHI,
OTBETUTh HA KOHTPOJIbHBIE BOMPOCHI.

2MOAYJb 1 «9JEMEHTHASA BA3A DJIEKTPOHUKN»

OcBoenue  monyisi  «DJeMeHTHass  0aza  DJIEKTPOHUKW
IIPENYyCMATPUBAET U3YUYEHUE CIIEAYIOIUX OCHOBHBIX TEM:

— OOmas XapakTepUCTHUKa JHUCUMUIUIMHBI, B3aUMOCBS3b C
OIPYTUMH  JUCHUIUIMHAMH, POJIb  JUCHUILUIMHBI B CTPYKTYpE
npodeccuoHadbHON TOATOTOBKHU. lIpeamer, conmepxaHue u 3a7auu
JTACUUTIIUHBI.

—  OKBHUBAJICHTHBIE CXEMbI U MOJEIIN JJIEMEHTOB.

— Pesucropel. Kongencaropel. KaTymkn WHIYKTHBHOCTH.
XapakTEPUCTUKU U TTAPAMETPBI AJIEMEHTOB JJIEKTPOHUKH.

—  Psaapl HOMHUHAJIBHBIX 3HAUYCHUH.

— Tepmucrtopsl, BapucTtopbl. TepMO3JIEKTpUUYECKUE TPUOOPHI.
Tepmonapel. Dnementsl [lensThe. YcrpoiicTBo. IIpuHumn nerctBus.
XapakTEepPUCTUKH.

Bonpocs! 11 caMOCTOATEIHHOI0 H3YYECHUS:

Tepmuctopbl, BapucCTOpbl.  TepMO3NIEKTpUUYECKHUE  OPUOOPHI.
Tepmomapsl. Dnementsl llensThe. YcTpoiicTtBo. [lpuHUMN nelcTBUSL.
XapaKkTEepPUCTUKH.



Bonpocs 111 CaMOKOHTPOJISA

1) Uneanu3upoBaHHbBI 3JIEMEHT, B KOTOPOM MPOHUCXOJUT TOJIBKO
HeoOpaTuMoe MHpeoOpa3oBaHUE DJICKTPOMArHUTHOM SHEPTHMU B TEIIO
WJIU JPYTUE BUJIbI DHEPTUU HA3BIBACTCH ...

a) Pe3ucTUBHBIM 3JIEMEHTOM

0) EMKOCTHBIM 3]IEMEHTOM

B) HyKTUBHBIM 3JIEMEHTOM

2) Hu3k0oBOJBTHBIE KOHAEHCATOPHI OTHOCSTCS K KOHAEHCATOpaM

a) OO01ero Ha3HAYCHUS

0) CrenuaiapbHOr0 Ha3HAYCHUS

B) [Ipenin3noHHBIM

3) Pe3uctopsl ¢ HOMUHAJIBLHBIM COMPOTUBIICHUEM OT jecsitka MOwM
1o egunull TOM OTHOCATCS K pe3ucTopam

a) CrienuanbHOr0 Ha3HAYEHUS

0) O0mero Ha3HAYCHUS

B) CBepXIpen3uOHHBIM

4) KoHzieHcaTophbl, EMKOCTh KOTOPBIX U3MEHSIETCS TIPU PAa30BOM WU
MEePUOJUYECKON  pPEeTyJUpOBKE U HE HU3MEHSETCS B  Ipollecce
(YHKIIMOHUPOBAHUS annapaTypbl, OTHOCATCS K KJIacCy

a) [ToacTpoe4yHBIX KOHIAEHCATOPOB

0) ITocTOSITHHBIX KOHJIEHCATOPOB

B) PeryaupoBOYHBIX KOHJEHCATOPOB

5) IlapameTp, XapakTepHU3YIOIIMH OTHOCUTEILHOEC HW3MEHCHHUE
€MKOCTH KOHJICHCATOpa IIPU U3MEHECHUHU TeMIIepaTypbl, Ha3bIBACTCS

a) TemneparypHbIM KO3 PUIIHUEHTOM EMKOCTH

0) Koapdurmenrtom crapeHus EMKOCTH

B) TemnepaTypHbIM KO3(PHUIIMEHTOM CONPOTUBIICHUS

6) Ilapamerp, XapakTepu3yIOIIUK OECIIOJIE3HOE pPacCeUBaAHUE
SHEPruu H3-3a MOTEepb B OOMOTKE, Kapkace, CEepACYHUKE M IKpaHe
KaTYIIIKH, Ha3bIBACTCH ...

a) J1oOpOTHOCTb KaTyIIKH

0) OdbdexkTuBHAs MHIYKTUBHOCTD KaTYyIIKU



B) HauanbHast MHIYKTUBHOCTh KAaTYIIKH

7) BoiGepute HEBEpHOE yTBEPKACHUE.

a)  ComnporuBieHHE  KOHJEHCATOpa  NEPEMEHHOMY  TOKY
YMEHBIIIAETCS C YMEHBIIEHUEM €r0 EMKOCTH.

0) EMKOCTHOE COMpPOTHUBIECHHUE TEM MEHbBIIIE, YEM BBIIIE YaCTOTa
MEPEMEHHOTO TOKA.

B) ConpoTHBIEHHE  KOHJEHCATOpa  NEPEMEHHOMY  TOKY
YBEIIMYHUBAETCS C YMEHBIIEHUEM €TI0 EMKOCTH.

8) Bribepute BepHOE YTBEPKICHHE.

a) Tok depe3 KoHIEHcaTOp omepexkaeT Mo ¢aze HalpsLKeHUE Ha
KoHAeHcaTope Ha 90 rpagycos.

0) B menu ¢ KOHIEHCATOPOM TEPEMEHHBIE TOK M HaNpPSKECHHE
COBIAJAIOT 10 (haze.

B) HampsikeHue Ha KOHJEHcaTtope omepexkaeT Tok mo ¢aze Ha 90
IpaaycoB.

9) [Ipu mapajuienbHOM COEAMHEHUH KOHJIEHCATOPOB

a) IlomHass €MKOCTh paBHAa CyMME€ €MKOCTEM OTIEIbHBIX
KOHJICHCATOPOB

0) IlonHOE HampsiKEHUE PAaBHO CyMME HANPSIKEHUM Ha OTACIBHBIX
KOHJIEHCATOpax

B) 3apsipl HA KOHJIEHCATOPaX OJIMHAKOBBI

10) Paccuutath €MKOCTHOE CONPOTUBIICHUE KOHJEHCATOpa, €CIU
=50 I';, C=200 MkD.

a) 16 Om

6) 1,6 MOwm

B) 3,2 Om

r) 1,6 Om

11) PaccuuTath HanpsikeHust Ha pe3ucrope R1.

En=15B

R1

Ur=5B R2 =50Mm



Pucynok 2.1

a) 10 Om

0) 5 Om

B) 1,5 Om

r) 15 Om

12) Paccuutath UHAYKTUBHOE COINMPOTUBIICHUE KAaTylIKH, eciu =1
MI 1, L=200 MxI H.

a) 1,3 kOm

0) 8 Om

B) 0,08 MkOMm

r) 1,3 Om

13) Ha pucynke npencraBieHa cxema 3aMelIeHHUs ...

R L

i i

L)

Pucynok 2.2

a) Pesucropon

0) Kongencaropon

B) Karymiku nHIYKTHBHOCTH

14) B oanexkTpuueckod cxeme JBa PE3UCTUBHBIX DJIEMEHTA
COCMHEHBI TTOC/IeA0BaTEIbHO. UeMy paBHO HAIPsKEHHE Ha BXOJIE MpHU
cune Toka 0,1 A, ecnu R1 =100 Om; R2 =200 OMm?

a)30B

0) 10B

B)3 B

r) 300 B

3 MOJIVJb 2 «IIOJYOPOBOJHUKHU U DJIEKTPOHHO-
JBIPOYHBII MTEPEXO/I»

OcBoenue monaynsa «llonmynpoBOIHUKH W 3JIEKTPOHHO-ABIPOYHBIN
IEPEX01» MPENyCMaTPUBAET U3YUECHUE CIIEAYIOIINX OCHOBHBIX TEM:
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— DJIEKTPONPOBOAHOCTH NOJIYTIPOBOJHUKOB.

— BoubT-aMnepHas XxapakTEpUCTHKA p-n-MePeEXoaa.

— Beimpsmutensubie  guonsl.  O6o3Hauenue.  [lapametpsl.
[Ipumenenue.

— Brimpsmurenu.

— Crabunutrponsl. O003HaueHue. [Tapamerpsl. [Ipumenenue.

— Bapuxkanel. nopasr [Mortku. O6o3nauenue. [lapamerpsl.

[Ipumenenue.
Bonpocel 11 caMOCTOATEIbHOI0 U3YYCHUS :
Bapukanel. [Inozabl [ortkn. O6o3nauenue. IlapameTpsr.
[Ipumenenue.

IIpumepsl pemieHus 3a1a4
IIpumep 1. Paccuurath eMKOCTHONH (GUIBTp, padoTaromuii Ha

BBIXOJIC JIBYXITOJYIIEPUOIHOTO BBIIPSIMUTENS CO CPEAHEN TOUKOU, TIPH
CICAYIONIUX MapamMeTpax: ug = 6,5sinwt; ® = 1007 (f= 50 I'n); Ry = 50
OMm; U= 0,65 B, r;= 6 OM, AUy yaxe = 200 MB.

1) OnpenensieM MakCUMallbHOE HAIpsSXKEHUE Ha KOHJEHCATOpE

Cq):
UchMaKC
UchMaKc - UBXMaKC - Uz[o - R— Vy-
Otkyna
RH (UBXMaKC -U 0) 50(6 5-0 65)
U =— o =T 2 =5318B.
Caprare R, +7, 50+5

2) [lo 3amaHHON BENWYMHE BBIXOJAHBIX IMyJbCAIIUM HaWJEM
JJIUTCIBbHOCTb UHTEPBAJIA #4. . .13.

UchMaKC - AUHMaKC = UC(bMaKC sin 0)(l‘4 - t3 ) .
Otkyna
U Makc AUH MakKc —
t, —t3 = —arcsin G _ ! rcsinM = 4,118 mc
0] 1007 5,318

C(bMaKC



3) Bpewms pa3psiza KoHAEHCATOpa

Loy =T/4+(ty —13)=5+4,118=9,1 18 mc.
4)  Haiinem TpeOyeMyro eMKOCTh KOHJIeHCcaTopa (GuibTpa
Usvaxelpazp _ 5,318-9,118
AU, Ry 0,250

HMakKC™ "H

= 4,849 mO.

Cq)z =

ITpunumaem Cy==5000 MKD.
Pacuer eMkocTh KOHJEHcaTopa (uUIbTpa MO MPUOIHKEHHOM
dbopmysie JaeT TakoW pe3ybTar:

U ywaxe 5318
2fAU. .. R 2-50-0,2-50

HMaKC™ "H

=5318m®D

OueBuaHO, 4TO B 3TOM ciydae eMKOCTh (yp paccumraHa cC
HEKOTOPBIM 3aI1aCOM, YTO BIIOJIHE JOMYCTHUMO Ha MPAKTHUKE.
Ilpumep 2. /Ins mapaMeTpUUECKOrOo CTaOMIIM3aTOpa HAINPSIKEHUS

paccuuTarth HOMHUHAIBHOE BXOAHOE HampspkeHue Upx wow U
COMPOTHUBJICHUE OAIIACTHOTO PE3UCTOpa Rg MPU CICAYIOIIUX YCIOBUSX:
BBIXOJAHOE HANPSIKEHUE Upyx non=2,0 B MakcHUManbHBIA TOK Harpy3ku
— 15 MA; cTabmiibHOCTH BXOJHOTO HanpsiKeHUs O Usx = 20%.

Pemenne. I[lo 3amanHoMy HanpsokeHUIO Upux wow BBIOEpEM
ctabunutpon KC456A, umeronuii padoune napamerpol: Ucr nowv=2,6 B
(Ier sov=10 MA), r.v=7 OM; u npeaenabHbie mapaMeTpsbl: Ucr wun=5,04B
(ICT non=10 MA), Ucr MaKc:6,16 B (ICT non=10 MA), Ier vun=3 MA, Lo
vake—167 MA;

N3 ponycrumoro mumamazoHa ler wum ... ler waxe  3Q0ATAMCS
MUHUMAJIbHBIM U MAKCUMAJIbHBIM PabOYUM TOKOM CTaOMJIMTPOHA:

Ier pab Mun =5 MA, Ior pab waxc—20 MA.

Haiinem coOOTBETCTBYHOIIME 3TUM TOKaM BO3MOXKHBIC HANPSKCHUS
Ha BBIXOJIE CTa0UIU3aTOpa.

UBLIXMI/IH = UCT HOM ([CTHOM o ICTpa6MI/1H) Ter = 5,565B
UBBIXMaI(C = UCTHOM + ([CTpa6MaKC o [CTHOM) Tor = 5,88 B

3HaUCHUE HOMMHAJIBHOIO BXOJHOTO HANPSHKEHUA Upx wow H
COINPOTHUBIICHUE PE3UCTOpA Rs HANJEM U3 CIEIYIOIMMX COOTHOIICHUM:
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(1=8U, ) U,y o —U U

BX HOM BBIX MUH
2 [HMaKC + ICTpa6MI/IH = + ICTpa6MI/IH
R; R

1+oU,)-U

BXHOM UBLIX MaKc ]
< cTpabMakc *
R6

Pemenne cucrembl JIMHEWHBIX ypaBHEHUN AaeT: R =168 Om; U
wow =11,9 B. IIpuanmaem cranaapthbie 3HaueHUs: Rs =160 Om u  Usy
now =12 B.

MuHuManbHOE UM MAaKCHMMaJbHO€  BXOJHBIE  HaIpPSKCHUS,
COOTBETCTBEHHO PaHBI:

U, = 0,8V, =9,6 B, U =1,2U, =144 B

BXMHWH BXHOM BXMAaKcC BXHOM

Cnenaem TMpoOBEpKy, JieKaT JU B pabodyeM [auana3oHe TOKHU
BBIOPAHHOTO CTAOMIIUTPOHA. [[J1s1 3TOro onpenenuM TOKU Ier pag mun ¥ Ier

pab maxkc-
] . UBXMPIH - UBLIXMI/IH BBIXMHH 6.6 A
cTpaOMuH — R - - Y 7™ >
§) HMHUH
UBXMaI(C - UBLIXMaKC UBLIXMaKC
ICTpa6 vake = P — = 53,25 MA..
0 HMaKC

HOJ’IY“I@HHBIG SHAYCHUSI JICKAT B JOIIYCTUMOM OHAIIA30HC J[SR—

ICT Maxkc -

Haiinem ko3duuueHt craOunuzaluu 1O  NPUOIMKEHHOM
dbopmyie:
U,x Rs 5,6-160
U, 7 12-7

BX CT

=10,67.

Pacuyet no onpenenstoniei popmysie gaet CaeAyOMUi pe3yabTar:

K _ &]BX . &]BX . 0,2 711
Yo 5UBLIX - (UBLIXMaKC _UBLIXMI/IH) - 5988_55565 -
2-U 2-5,6

BBIX HOM

BrixogHoe cOnmpoTUBIICHHE CTA0UIN3aTOPa Rypx=rcr=7 OM.
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3aga4u 11 CaMOCTOSTEIbHOIO PeLICHUS
1. Jnga ogHONONYyNIEpUOAHOM CXEMBI BBIIPSIMUTENS C YKa3aHHBIMH
napamerpamu (tabnuma 3.1) paccuuTaTh €MKOCTh KOHJEHCaTopa

¢unsTpa Cy.

Tabnuua 3.1 — BapuanTtsl 3a1aHuit

Ne F T U | R [ k| No 1 U | Ry | ka

Bap. I'g B Om | % Bap. I'g B Om | %
1 50 5 250 | 10 13 300 15 300 | 10
2 50 10 300 | 20 14 300 24 400 | 20
3 50 12 200 | 15 15 300 27 500 | 15
4 60 15 400 | 10 16 400 5 300 | 10
5 60 24 300 | 20 17 400 10 200 | 20
6 60 27 500 | 15 18 400 12 400 | 15
7 100 5 250 | 10 19 500 15 300 | 10
8 100 10 300 | 20 20 500 24 500 | 20
9 100 12 200 | 15 21 500 27 600 | 15
10 200 15 400 | 20 22 600 5 300 | 20
11 200 24 300 | 15 23 600 10 200 | 15
12 200 27 500 | 10 24 600 12 400 | 10

2. Paccuurarp KO3 duULEeHT MyJIbCAlUN CXEMBI

OJIHOTIONTYTIEPHUOHOTO BBITIPSIMUTENSI C €MKOCTHBIM KOHJIEHCATOPOM,
ecid Uymin=5,1B, Uumax=5,3B.

3. Jlust cxeMbl MapamMeTpuyecKoro cTabmiau3aropa IO JaHHBIM,
MPUBEJACHHBIM B TabsuIe 3.2:

— BbIOpaTh THO cTabunuTpoHa (Ttabmuua 3.3), paccuuTaTh
OaJsIacTHOE COMNPOTUBIICHUE R, ONMPEIAEIUTh HOMUHAIBHOE BXOJIHOE
HanpsikeHUe Ugx won U Tpefienbl ero Uu3MEeHEHUS (Usx yun U Usx waxc),
paccunTaTh HECTAOMJIBHOCTh HAMPSKEHHWS Ha BBIXOJIE CTaOMIM3aToOpa
OUsmx, ONpEACTuTh KOAXDOIUIIMEHT CTaOWUIU3aluu Ko, PaCCUUTATh
BBIXOJHOE COTIPOTUBIICHUE Ry, €CIN 3a70aHO:

— HOMHUHAJIbHOE HAIPSKEHUE Ha BBIXOJE CXEMbI Ugpx,

—  HECTaOMJIbHOCTb BXOJAHOT'0 HANPSHKEHUS O Uy,

— MHHHMAJIbHOC COIIPOTUBJICHHUC HAI'PY3KH Ry v

12




Ta6muma 3.2 - BapuaHTsl 3a1aHuid

Ne | Uuwe B | Rusn | 38U, %, Ne | Unixs B | Ruvans | 8Une %,
KOm KOM
1 4.5 0,3 10 13 4.5 0,4 10
2 5,0 0,4 20 14 5,0 0,5 20
3 5,5 0,5 15 15 5,5 0,6 15
4 6,0 0,6 20 16 6,0 0,4 20
5 6,5 0,7 15 17 6,5 0,8 15
6 7,0 0,8 20 18 7,0 0,9 20
7 7,5 1,5 10 19 7,5 1,0 15
8 8,0 1,5 10 20 8,0 1,7 10
9 8,5 2,0 15 21 8,5 2,2 15
10 9,0 2,5 10 22 9,0 2,7 10
11 9,5 3,0 15 23 9,5 33 15
12 10,0 3,5 10 24 10,0 4.0 10

Tab6numa 3.3 - [TapameTpbl CTAOUIUTPOHOB

Crabuntpon = | ®R| ®n| = = = | = =
ol o]l ol o] B8 o ol O e
[ [ N —_ [ [ — N (V)]
BN D D (@) ~ o0 O —_ —_
~ (@) (@) o0 W [\ — (@) S
> > > > | > > > > >
Uct nows B 47 | 56 | 56| 68 | 75| 82 | 91 | 10 | 10
Ler nows MA 10 10 | 10 | 10 | 5 5 5 5
Ter, OM 10 5 7 7 5 7 7 7 7
Uer v, B 423 |504(504612[682| 7,6 | 825 | 9 9
Uer yiaxe, B 517 | 6,16 | 6,16 | 7,48 | 821 | 88 | 9,98 | 11 11
Ter s, MA 3 3 3 3 3 3 3 0,5 1
Ter saxes MA 58 | 55 | 167 | 45 | 20 | 17 15 13 | 79
Pyjaxe, MBT 300 | 300 [1000| 300 | 150 | 150 | 150 | 125 | 1000
BOHpOCI)I AJIA CAMOKOHTPOJIA
1) Anon - 3t0 ...

a) BeIBOJ BRIMPSIMUTEIBLHOTO JIMOJ1a CO 3HaKOM "+"
0) YrpaBistomnuid BEIBOJT BRIIPSMUTEIBHOTO IHO1a
B) BBIBO BBIIPSMHUTENBHOTO IMO/Ia CO 3HAKOM "-"

2) B nmpumecHbIX MOMYNPOBOJHUKAX HOCUTENH 3apsaa ¢ OOJbIIeH
KOHIICHTPAL[MEN HA3BIBAKOTCH ...

a) OCHOBHBIMU
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0) HeocHOBHBIMI

3) Auddy3uoHHBII TOK Yepe3 p-n mepexo1 00yCIOBIEH ...

a) ['palueHTOM KOHIIEHTpAlUK MOJABUKHBIX HOCUTEIIEH 3apsia

0) JBmkeHueMm HocuTeed 3apsiga Moj JIEUCTBUE HANPSKEHHOCTH
AIEKTPUUECKOTO MOJIS

B) [Iporieccom rerepanuu 3JI€KTPOHOB U JBIPOK

4) ITpsiMoe HanpsiKEHUE, MPUIIOKEHHOE K P-N-MIEPEXOY ...

a) [TonmkaeT moTeHIIMATBHBIN Oapbep

0) [1oBbIlIaeT MOTEHIIMATBLHBIN Oapbep

B) [IpUBOAUT K pABHOBECHOMY COCTOSIHUIO p-n-nepexoa

5) VBenuueHWe KOHIIEHTpPALIMM HEOCHOBHBIX HOCUTENIEH BHE
nepexojia B p- U n-00J1acTsIX Ha3bIBACTCA ...

a) Umxekiyue HEOCHOBHBIX HOCUTEJIEH

0) KoHTakTHO# pa3HOCTHIO MOTEHITMATIOB

B) DKCTpaKIMeil HEOCHOBHBIX HOCUTEIICH

6) DBbiOepure HeBepHOE yTBEpXxkAeHUE. Mneann3upoBaHHBIM
SABJISIETCS  P-N-TIEPEXOJ, [JIi KOTOPOTO TMPUHSTHI  CIEAYIOIINE
JOTYIICHUS

a) DJIEKTPUYECKOE COMPOTUBICHUE HEUTPAIbHBIX p- U N-00yacTeit
OECKOHEYHO OO0JIBIIOE MO CPABHEHUIO C COMPOTUBICHUEM OOEIHEHHOTO
CJIOA.

0) IlomynpoBOJHMK BHE IE€pexojJa OCTACTCSA DJICKTPUUECKU
HEUTPaAIbHBIM.

B) B 00eqHEHHOM cllo€ OTCYTCTBYET T'€HEpallul U PEKOMOMHAIIMS
HOCHUTEJIEHN 3apsa.

r) Bce BHelllHee HaNpsyKeHUE MPAKTUUECKHU MOJTHOCTHIO MPUITOAKEHO
K 00€THEHHOMY CJIOIO.

7) CBOHCTBO BBIIPSIMUTENBHOTO JUOJA MPOMYCKaTh  TOK,
OMMUCHIBAETCS CIEAYIOMINM y4acTKoM ero BAX:

a) [TpssmMbiM

0) DnexkTpudecKkuM mpodoem

B) OOpaTHbIM
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8) Kak Bnusger BenWuMHA HArpy3kd Ha aMIUIUTYAYy MYyJIbCAllAM
BBITIPSIMUTEIISA ¢ EMKOCTHBIM (QUIBETPOM?

a) C yBeIMYEHHEM CONPOTUBICHUS HArpy3Kd aMmIUIUTyAa
IyJIbCALIUHA YMEHBIIACTCS.

0) ConpoTuBieHrEe HArpy3KU HE BIUAET HA aMIUTUTYAY MyJdbCaluid
BBITIPAMUTENS ¢ EMKOCTHBIM (PUIIBTPOM.

B) C yBEIWYEHHEM COINPOTUBIICHUS HArCPy3KH aAMIUIUTYyAA
MyJIbCAlUI YBEIUYUBAETCH.

9) Paccuutath KOI(PGUIMEHT CTAOWUIU3AIUMU TIO0 HAMPKEHHUIO
(mapameTpuyecKuid CTaOMIIM3aTOp HANPSKEHUSA), €CJIM HOMHUHAJIbHBIC
3HAYEHUS BXOJHOI'O U BBIXOJIHOTO HAMPSIKEHUSI COOTBETCTBEHHO PaBHbI
121 5,6 B, rct=7 Om, R6=160 Om.

a) 10,67

0) 50

B) 0,094

10) PaccuutaTh MHUHUMaJIbHOE U MAaKCHUMaJIbHOE BXOJHOE
Hanpspkenue, UBx Hom=12 B, ko3QpuIHEHT HECTAOUIBLHOCTH
BXOAHOTO HanpsixeHus 20%.

a) Upx min=9,6 B u UBx max=14,4 B

0) Usx min=7,2 B u UBx max=16,8 B

B) UBx min=2,4 B u UBx max=16,8 B

11) MakcuMaibHOE W MHUHUMAIBHOE 3HAYEHHS BBIXOJIHOTO
HalpsOKEHUsT HAa HAarpy3ke COOTBETCTBEHHO paBHbl 5,6 m 5,3 B.
Paccuntate kO3 duIMEHT MmyJbcaluii BBIXOAHOTO  HAMNPSHKEHUS
OJIHOTIOJTYTIEPUOTHOM CXEMBbI C EMKOCTHBIM (DPUIIBTPOM.

a) 2,80%

0) 1,40%

B) 5,60%

12) Hcnonws3ysa npuOIMKeHHYI0 (QopMyny [Js HWHXKEHEPHBIX
pacyeToB  paccuMTaTh E€MKOCTh  KOHJAeHcaTopa (uibTpa  JjIs
OJIHOTIOTYTIEpUOAHOTO BhIpaMuTes, eciau Ru=250 Om, kn=10%, =50
I'n.

a) 400 Mx®
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6) 800 mx®d

B) 4 MK®D

13) Paccuutarb HECTAaOWJIBHOCTH HAMNpPSKEHUS Ha  BXOJIE
crabunuzaropa, ecau UBxmin=4,5 B, UBxmax=5,5 B, HoMUHaIbHOE
BXOJIHO€ HampshkeHue paBHo 5,0 B.

a) 10%

0) 20%

B) 2%

14) Paccumtath KO>(hPUIIMEHT CcTAOWIM3ALUU TIO HAMPSHKEHUIO
(mapaMeTpuueCcKUii CTaOUJIU3ATOP HANPSKEHUS), eclii Kod(PUITMEHT
HECTAOMJIbHOCTH HampsibkeHus: Ha Bxoje paBeH 20%, UBbixmin=5,5 B,
Usxmax=5,7 B, HOMHMHaJIbHOE BXOJIHOE€ HaNpsDKEHHUE paBHO 5,6 B.

a) 10

0) 0,1

B) 0,2

r)5

4 MOAYJIb 3 «bBUITOJAPHBIE TPAH3UCTOPBI»

OcBoenue Moaysi «bunosnsipHbie TPaH3UCTOPHDY MPEAYCMATPUBAET
U3YUYEHUE CIEAYIOUUX OCHOBHBIX TEM:

— YerpoiictBo. OOo3Hauenune. Dusznueckue  MNPOUECCHl B
TPAH3UCTOPE, PEKUMBI Pa00ThL. CTATUUECKHE XapAKTEPUCTUKHU.

— Hduddepennmansubie napaMmeTpbl " MaJIOCUTHAJIbHbBIC
SKBUBAJICHTHBIE CXEMBI.

— CxeMa 3amenieHus J0epca - Moia. Cuctema ypaBHEHUM st
UJICATU3UPOBAHHOTO OUTIOISIPHOTO TpaH3ucTopa. DPpdexT Dpiu.

— JHepUHOHHBIE CBOMCTBA U YACTOTHHIE XaPAKTEPUCTUKH.

— CxeMbl BKJIIOUEHUST OUTIOJISIPHBIX TPAaH3UCTOPOB.

— YcunutenbHble Kackaabl. [lapameTpbl. JKBUBaJIEHTHBIE CXEMBI.

— BeiOop paboueld TOYKM YCUIIUTENIBHOTO Kackaja. DJIEMEHTHI
pacyéTa Ha IOCTOSTHHOM U IEPEMEHHOM TOKE.
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Bonpocek! 11 caMOCTOSTEILHOTO U3YYEHUS:

Oddext Opau. ManocurHanbHble OSKBHBAJCHTHBIE  CXEMBL.
NHepuroHHBIE CBOMCTBA M YAaCTOTHBIE XAPAKTEPUCTHUKHA. DIJIEMEHTHI
pacué€Ta Ha MOCTOSTHHOM U MIEPEMEHHOM TOKE.

IIpumeps! penieHus 3a1a4
Ilpumep 1. /s cxemMbl yCWIMTENBHOTO Kackaga OO
(pucyHok 4.1) paccunTaTh: KOJUIEKTOPHBIA TOK (/<) WM HampshKeHUe
KOJUIEKTOP-dSMUTTEP (Uy,), KOIDPUIIMEHT yCUIICHUS KacKala B PEKUME

xosoctoro xojna (K, xx); ecimm m3BecTHO: =35, Emr =10B, R;=8,4xOwm,
R»=1,6kOM, R=8200M, R,1=820M, R,»=1000mM.

. +EnaT

R1 Ij HKIj
CP2

ZP1 b—
—i UBkIx

- I:I e

Uex

L

Pucynok 4.1 — Cxema ycunutenbHOro kackaaa ¢ O3
Pemenue. OnpenesiiM TOK JI€TUTEIS:
1,=E,/(R;+R»)=10B/10kOm=1MA. 3aTtem paccuutaem
Uso=1,*R>=1MA*1,6xkOMm=1,60M.

N3  Beipaxenus Ug=Us+LR,, yuuThiBasg, 4YTO TNAJCHUE
HaIpsKEHUs Ha mepexojie 0a3a-AMUTTEP NOCTOSIHHO U MPUOJIU3UTEIIBHO
paBHo 0,7B, a R,=R,;+ Ry, Haiinem [,=4,4MA. 3Hast TOK YMUTTEPA U3
cootHomienusi L,=(P+1)Il;, onpenenum Tok Oaszmel [5=0,122MA. U3
WU3BECTHOTO BbIpaxeHus [,=I; + [, onpemenauM TOK KOJUIEKTOpa
[=4,278MA. 3Has mnaAcHUd HaNpsHKEHUS Ha KOJUIEKTOPHOM U
SMUTTEpHOM pe3uctopax u3 U . =1 R +U_ +1,R,, onpenenum

U»=5,7B. KoadduineHt ycuneHus Kackajaa B pekKuMe X0JIOCTOTO X0/1a
Kinx = (A USle/A Uex) :RK/Ral =10.
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Jlist

CXCMbI

33)]3‘11/1 A CAMOCTOATEC/IBHOI'O PCIICHUSA

YCUIIUTCIIBbHOTO

Kackazja

O3 (pucynok 4.1)

BBIOpaTh UCXOHBIE JaHHbIC (Tabnuma 4.1) u paccuutath: Ix 1 Uy, Kyxx.

Tabnuua 4.1 - Bapuantsl 3aganuii

No B Eoe.B | Ri,kOM | Rp,KOM | Ry, OM | Ry, OM | Ry, OM
1.1 37 12 8.4 1.6 840 84 116
1.2 50 12 7.5 2.4 510 51 130
1.3 70 15 12 2.2 390 39 62
1.4 75 10 8.4 1.6 200 20 30
1.5 80 12 15 5.1 470 47 150
1.6 120 15 24 4.3 430 43 39
1.7 100 10 18 3.3 820 100 100
1.8 45 12 20 6.2 510 82 100
1.9 120 15 36 6.2 390 39 51
1.10 35 10 8.4 1.6 820 82 100
1.11 50 12 7.5 24 510 100 82
1.12 70 15 12 2.2 390 51 51
2.1 75 10 8.4 1.6 200 30 20
2.2 80 12 15 5.1 470 82 120
23 120 15 24 4.3 430 39 39
2.4 100 10 18 33 820 150 51
2.5 45 12 20 6.2 510 82 100
2.6 120 15 36 6.2 390 62 30
2.7 35 12 8.4 1.6 820 82 100
2.8 50 15 7.5 2.4 510 51 130
2.9 70 18 12 2.2 390 39 62
2.10 75 15 8.4 1.6 200 20 30

Bonpocs! 111 CaMOKOHTPOJIs
1) TpexdneKTpoAHbI MOTYIPOBOJHUKOBBIA MOpUOOp C JBYMS
B3aUMOJICMCTBYIOILIMMHA  p-N-TIEPEXOJaMH, IPEIAHA3HAYECHHBIA A

YCWJICHUSI JJEKTPUUYECKUX KOJIEOAHUM MO TOKY, HAIpPSHKEHUIO WIU

MOIIIHOCTH, HA3bIBACTCs

a) bUNOJISIPHBIM TPAH3UCTOPOM

0) IToseBbIM TPaH3UCTOPOM
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B) BBIIPSAMUTENBHBIM THOJIOM

2) B OunonspHOM TpaH3UCTOpPE CUIIBHO JIETMPOBaHHAs 00JacTh C
MEHBIIIEH TTOIIAbI0 Ha3bIBACTCA ...

a) OMUTTEPOM

0) Komiekropom

B) bazoi

3) Pexum paGoThl TpaH3UCTOpA, MPU KOTOPOM HA SMUTTEPHOM
nepexojie JACHCTBYET MpsIMOE HAMNpsDKEHUE, a Ha KOJUJIEKTOPHOM
oOpaTHOe, Ha3bIBAETCH ...

a) HopManbHBIM aKTUBHBIM PEKUMOM

0) PexxumMoM IByXCTOPOHHEH MHIKCKITHH

B) IHBEpCHBIM aKTHBHBIM PEKUMOM

r) Pexxumom HachIIeHUS

4) Ha pucyHke npeacTaBlieHa CXema ...

Us| 1, I | Ug

17

Pucynok 4.2

a) bunossipHOro p-n-p TpaH3UCTOpa C 00IIeH Oa3zoi

6) bunonspHoro p-n-p TpaH3UCTOpa C OOIIUM SMHUTTEPOM

B) bunosnspHoro n-p-n Tpa"3ucTopa ¢ OOITUM IMUTTEPOM

r) bunonspHoro n-p-n TpaH3ucTopa ¢ oOieit 0a3zoi

5) KoaddunumeHnt, moxkaspBaromuil KaKyr J0JIIO B IOJHOM TOKE
AMUTTEPA COCTABJISAET MOJIC3HBI KOMIIOHEHT, Ha3bIBACTCA ...

a) KoadpuiimeHToM HHKEKIIMU IMUTTEPA

0) Koaddurnmentom nepeHoca

B) CtatnueckuM K03 PUITUEHTOM TIepeladyr TOKa IMUTTEPA

6) Cxema 3aMellleHUs] OWUIMOJISIPHOTO TPAH3UCTOpA MJISI PEeKUMA
MaJjioro CUTHaIa MPUMEHSETCS IS pacyeTa ...

a) Pexxuma 1o mepeMeHHOMY TOKY

0) PexkuMa mo nmocTostHHOMY TOKY
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B) Pe:XKMMOB 110 MOCTOSIHHOMY U IEPEMEHHOMY TOKOB

7) PaccumtaTth cratudeckuil Kod(hPUIMEHT mepenadyd Toka 0asbl,
ecmu Ik=4,28 MA, 1>=4,40 MA.

a) 36

0) 1,02

B) 75

r) 0,97

8) HUcnonb3ys 3Haue€HUs MPUPAIICHUNA TOKOB W HANPSIKEHUM
(AUs=0,02B, Als=0,25MA, AU=2B), ompeaeneHHbIX IO BXOIHBIM
XapaKkTepUCTUKaM OUIMOJIIPHOTO TPAH3UCTOPA, PACCUUTATh MApPAMETP
h11> npu KOPOTKOM 3aMbIKAaHUHU HA BBIXO/IE.

a) 80 Om

0) 0,5 MBT

B) 0,01

9) Hcnonb3ys 3HAUYE€HUS TPUPAMICHUH TOKOB W HANPSIKECHUM
(AUs=0,02B, Ali=4MA, AU=1,25B, Als=0,1MA), omnpeeneHHbIX IO
XapaKTepUCTUKAM OUIOISPHOTO TPAH3UCTOpPA C OOIIUM AMUTTEPOM,
paccuuTaTh BBIXOJHYIO TPOBOJUMOCTD IIPU XOJIOCTOM XOJI€ Ha BXOJE

a) 0,0032 Cm

0) 3,2 Cm

B) 0,005 Cm

10) Ha pucyHke mpejicTaBlieHa cXema YCHUIIUTEIIBHOTO KackKaja C
obmum smutTepoMm. Paccumtate UOO, ecniu En=10 B, cratuueckuii
ko3 uuuent nepegaun Toka 6a3bl paBeH 35, R1=8,4 xOwm, R2=1,6
kOM, Rk=820 Om, R31=82 Om, R32=100 Om.

_ +EnmT

F1 ﬁl RKli
CP2

CP1 L

1H UBbIx
WT
Uex Ra
r2 ]

i
L

Pucynok 4.3
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a) 1,6 B
6) 10 B
B) 8,4 B

SMOAYJb 4 «ITIOJEBBIE TPAH3UCTOPbI»

OcBoenue monyist «lloneBble TpaH3UCTOPBD) NPEAYCMATPUBAET
VU3YUYCHHE CIEAYIOMNX OCHOBHBIX TEM:
—TpaH3UCTOpPBl C YHOPABIAIOLIKAM pP-N MEPEXOAOM. Y CTPOMCTBO,
o0o3HaueHue. XapakTEPUCTUKU U MapaMETPBHI.
—uddepenninanbaple  mapaMeTpbl  MOJEBOTO  TPAH3UCTOPA.
ManocurHanpHast cxeMa 3aMeIlIeHUs IM0JIEBOr0 TPAH3UCTOPA.
—TpaH3ucTOpHI C N30JIMPOBAHHBIM 3aTBOPOM C MHIYLHPOBAHHBIM
Y BCTPOCHHBIM KaHaJIOM. Y CTPOMCTBO, 0003HaUYeHUE. XaPAKTEPUCTUKH
Y ITapaAMETPBL.
— YcunuTenbHbIe KaCKabl Ha MTOJEBBIX TPAH3UCTOPAX.
Bonpocsl 11 caMOCTOATEIbHOT0 H3yYECHUA:
MasnocurHanpHass CXEMbl 3aMEIICHUs II0JIEBOr0 TPAaH3UCTOPA.
Pexxumbl pabotel MAII-TpaH3uCTOPOB, CTATUUECKUE XAPAKTEPUCTUKU U
napaMeTpbl. Y CHIIMTENbHBIE KACKAIbl HA MOJIEBBIX TPAH3UCTOPAX.

Bonpocs! 111 CaMOKOHTPOJISA

1) IloaynpoBOAHUKOBBIM MNpuUOOpP, B KOTOPOM TOK KaHaia
IPOBOJIMMOCTH YIPABISAETCS C MOMOILBIO NONEPEYHOTO
ANEKTPUYECKOTO MOJIs, CO3/1aBa€MOT0 HANPSIKEHUEM, MOJaBaeMbIM Ha
YIIPABJISIOLIMN 3JIEKTPOI, HA3bIBAETCH ...

a) IloneBbIM TpaH3HUCTOPOM

0) bunonsipHbIM TPaH3UCTOPOM

B) BBINIpSAMUTENBHBIM THOOM

2) VYmpaBieHWe TOKOM  KaHajlla  IOJEBOrO  TPAH3UCTOPA
OCYLIECTBIISAETCS C MOMOIIBIO ...

a) 3atBopa
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0) Hcroka

B) CToKa

3) Boibepute HeBepHOE yTBepkiaeHue. s m3onsuuu 3aTBOpa OT
KaHaJla B MOJIEBBIX TPAH3UCTOPAX UCTIOJIB3YETCA ...

a) [TpsiMo cMenieHHbIN p-n-Iepexo/1

0) OOpaTHO CMEIEHHBIN P-N-TIepeXo/1

B) dusnexrpux

4) DnekTpoJ, yepe3 KOTOPhI B KaHa BXOJAT OCHOBHBIE HOCUTEIN
3apsiia, Ha3bIBAETCH ...

a) Uctokom

0) CtoxoMm

B) 3aTBOpOM

5) Ha pucysnke npejncraBieHa ...

=0 ’l: Uuc

T

€171
(e o

Pucynok 5.1

a) CxeMa MojeBoro TPaH3UCTOpa C YIPABISAIOMIMM P-N MEPEXOA0M
C OOLIMM MCTOKOM U KaHAJIOM N-THUIIA

0) Cxema M/III-Tpan3ucropa ¢ BCTPOCHHBIM KaHAJIOM P-THUIA

B) Cxema mojeBoro TPaH3UCTOpa C YNPABIAIOLIUM P-N MEPEXOIOM
C OOIIIMM UCTOKOM M KaHAJIOM p-THIa

r) Cxema M/IIT-TpaH3ucropa ¢ BCTpPOCHHBIM KaHAJIOM N-TUIA

6) Ha pucyHnke npeacraBiieHa ...

PucyHnok 5.2

a) Cxema M/III-TpaH3ucropa ¢ BCTpPOCHHBIM KaHAJIOM N-TUIA
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0) Cxema M/III-Tpan3ucTopa ¢ BCTPOCHHBIM KaHAJIOM P-THUIIA

B) Cxema MoJeBOro TpaH3UCTOpa ¢ yIPaBIAIOIIAM p-n MEPEXOIOM
C OOIIUM MCTOKOM U KaHAJIOM N-THUIIA

r) CxemMa moJieBOTo TPAH3UCTOPa C YIPABISIOUIUM P-N MEPEXOJO0M C
OOIIIMM UCTOKOM M KaHAJIOM p-TUIa

7) Wcnonb3ysi 3Ha4YeHUsS NPUpPAIICHUS TOKOB U HANpPsIKEHUM
(AU3u=0,5B, Alc=0,95MA, Ucu=4B), OIPEICIEHHBIX o
XapaKTEPUCTUKAM TIOJIEBOIO TPAH3UCTOPA, paCCUUTaTh KPYTU3HY
NepeaTOYHON XapaKTEePUCTUKH.

a) 1,9 MA/B

0) 0,24 MA/B

B) 0,53 MA/B

8) MHcnonb3yss 3Ha4YeHUs MpUpPAIICHUS TOKOB U HaNPsIKEHUM
(U3n=0,5B, Alc=0,1MA, AUcu=4B), OMPEIEICHHBIX o
XapaKTEepPUCTUKaM IIOJIEBOrO TPAH3UCTOPA, PACCUUTATh BBIXOJHOE
CONPOTHUBJIEHUE TPAH3ZUCTOPA.

a) 40 kOm

0) 5 kOm

B) 8 KOMm

9) HWcnonw3ys 3Ha4YeHUs NpUPANIEHUS TOKOB U HANpPSIKEHUN
(AU3n=4B, AI3=0,002MA, Ucu=0,5B), OIPEICIICHHBIX (0]
XapaKTEepUCTUKaM IIOJIEBOrO TPAH3UCTOpPA, PACCUUTATh BXOJHOE
CONPOTHUBJICHUE TPAH3ZUCTOPA.

a) 2 MOwm

0) 250 kOm

B) 2000 Om

Bapwuanr 4:

Bapuanr 5:

10) Hcrnonw3ys 3HaYeHWs NOpUpALICHHUS TOKOB W HAIPSIKEHUN
(AU3u=5B, AI3=0,005MA, Ucu=0,5B), ONPEICITICHHBIX 10
XapaKTepUCTUKAM TIOJIEBOTO TPAH3UCTOPA, PACCUUTATh BXOIHYIO
MPOBOJUMOCTh TPAH3UCTOPA.

a) 0,001 MmCm
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0) 0,01 Cm
B) 0,01 MCMm

6 MOAYJIb 5 «<OIITO2JIEKTPOHHBIE IIPUBOPBI»

OcBoeHue MOJTyJIse «ONTO3JIEKTPOHHBIE puOOPHI»
IIPElyCMaTPUBAET N3YUYECHUE CIECTYOIINX OCHOBHBIX TEM:

—®otonuoapl U POTOTPAH3UCTOPHI. YcTporcTBO. [IpuHImMn
JNEUCTBUS. XapaKTEPUCTUKUM © napameTpbl. (CXeMbl BKIIOYECHUS.
OcHOBBI pacuéra.

—ONnTpoHBL.

—OnemenTsl uHauKanuu. Jlazeprel. Kiaccudukarus. YcTpoicTBo,
IIPUHLIUIL JEUCTBUS.

Bonpocs! 1J1s caMOCTOATEIbHOTO U3YYEHUS

Creromsnyvaronumii  auond. Jlazepel. I[lpreMHUKH UW3IydeHUS.
Onromnapa. IlpuMeHeHHE OMNTOAIEKTPOHHBIX MPUOOPOB. OnTHYECKHE
WHTETPAIBHBIC CXEMBI.

Bonpocs! 111 CaMOKOHTPOJIsA
1) Ha pucyHke mpeacTaBI€HO  YCIOBHOE  rpauyecKoe

I SN
ko

Pucynoxk 6.1

n300paxkeHue ...

a) Ceeroanoaa

0) doTopesucropa

B) ®oTtoamnona

2) Ha pucyHke TmpeacTaBlIeHO  YCIOBHOE  rpaduyeckoe
n300paxkeHue ...

Pucynok 6.2
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a) @oronnoa

0) Ceroauoa

B) @oTope3ncTopa

3) Ha pucyHke TpeACTaBI€HO  YCIOBHOE  TIpaduyeckoe
U300paKECHHUE ...

%

Pucynok 6.3

a) ®oTtoTUpUCTOpa

0) CeToauosa

B) ®oToamnoaa

4) H3meHeHWEe »HIEKTPONPOBOJHOCTA MOJYHMPOBOJHUKA O]
JNEWCTBUEM CBETA HA3bIBACTCA ...

a) @OTONPOBOAUMOCTHIO

0) DIEeKTPONPOBOIUMOCTHIO

B) CBETONPOBOIUMOCTHIO

5) W3meHeHHne SJEKTPUYECKOr0 CHTHaJla Ha BhIXoJe ¢doToauoaa
IpH MoJa4ye Ha BXOJ €IMHUYHOTO ONTUYECKOTO CUTHAJIAa HAa3bIBACTCA ...

a) UyBCTBUTEIIBHOCTHIO

0) HduddepenimanbabiM cOpOTUBIEHUEM (HOTOANOAA

B) BosibT-amriepHOl XapaKTEPUCTUKOMN

6) B pexume dotonpeodpazoBatesis B 1elb (HOTOANOA BKIFOYAIOT
BHEIIHUN UCTOYHHK MUTAHUS, 00ECTICUNBAIOITUH ...

a) OO6paTHOE CMeIIeHUE P-N-TIepexoia

0) IIpsimoe BKIIIOUEHHE P-N-TIEpexo/ia

7) Ha pucynke npencrtaBieHa cxema BKIIOUCHUS (POTOAUOIA B ...

®* 0

+E -

Pucynok 6.4
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a) B doronpeoOpazoBaTebHOM peKUME

0) B pexxume potoreneparopa

r) B dhoToransBannvyeckoM pexxume

8) 3aBUCUMOCTh (DOTOTOKA OT JJIMHBI BOJIHBI IaJIaf0IIETO CBETAa Ha
dboToanoa Ha3bIBAETCA ...

a) CnekTpajbHOM XapaKTepUCTUKOM (hoTOIMO1a

0) BonbT-amMniepHo XxapakTepuCTUKON poToanoaa

B) CBETOBOW XapaKTEPUCTUKOU

9) 3aBUCHMOCTD BBIXOJHOTO HAMpsDKEHUsT (POTOAMOIA OT BXOTHOTO
TOKa Ha3bIBACTCA ...

a) BonpT-amnepHo# xapakTepucTukou ¢poroanoaa

0) CriekTpaabHOM XapaKTepUCTUKOM dhoToanOAa

B) CBETOBOW XapaKTEPUCTUKON

10) 3aBucuMOCTh (OTOTOKA OT OCBEIIEHHOCTU HA3bIBACTCA ...

a) CBeTOBOM XapaKTEPUCTUKOMN

0) BonbT-amMnepHoi xapakTepucTUKON poToanoaa

B) CnieKTpasibHOM XapaKTepUCTUKOU ¢oToarOaa

7 MOAYJIb 6 «IIOJYITPOBOJIHUKOBBIE J3JIEMEHTDBI
HUHTEI'PAJIBHBIX MUKPOCXEM»

OcBoeHue MOJTYJIA «I1omynpoBOTHUKOBBIE 3JIEMEHTBI
MHTETPAIIbHBIX MHUKPOCXEM» MPEAYCMATPUBAET U3YUYEHUE CIEAYIOLINX
OCHOBHBIX TEM:

— OCHOBHBIE TTOHSTHSI MUKPOAJIEKTPOHUKHU.
— Mertoabl co3naHusl MUKPOAJIEKTPOHHBIX CTPYKTYP.
— Marpuunsie BHUC. VYcTpolcTBO, NOpPUHLMUII  ACHCTBUS,
XapaAKTEPUCTHUKHU.
— Ilpubopsl C 3apsg0BOM CBSI3bIO. YCTPOMCTBO, IPUHIIUI
NEUCTBUS, XapaKTEPUCTUKH.
Bonpocsl 1J1 caMOCTOATEIbHOT0 U3YYCHUS
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Nnterpaneabie  Mukpocxembl. Omnpenenenusa. KoHcTpyknus.
Texnonmorust wusroroBieHus. [UOpUAHBIE W MOTYHIPOBOJHUKOBBIC
WHTErpAIbHbIE MUKPOCXEMBI. Y CJIOBHBIE Tpaduueckrne 0003HaAYCHUS.

Bonpocs! 11 CaMOKOHTPOJIS

1) Kakue HampaBiieHUSI XapaKTE€pHbI sl COBEPIICHCTBOBAHMS
AJIEMEHTHOM 0a3bl JIEKTPOHUKH ?

a) MuHuaTopu3anus

0) IloBbIlIEHHE HAIE)KHOCTH

B) CHUXXEHME TOTPEOJICHUS MOIIHOCTH

r) Bce nepeuncienHbie

2) Kakum o00pazoM »dJI€MEHTHl HWHTETPAIBLHOM MHMKPOCXEMBI
COCJIMHSIOT MEXTYy CO00i?

a) Tepmokommpeccueit

0) Hanmpinenrem 30J10ThIX HIIM aTFOMUHUEBBIX JOPOXKEK Yepe3 OKHA
B Macke

B) [aiikoi Ja3epHBIM JTyuOoM

r) Bcemu nepeuncieHHbIMU CIIOCO0aMU

3) Kakue 0COOCHHOCTM XapakTepHbl KaK [JIi HHTErpajibHBIX
mukpocxem (MMC) , Tak ®u i OOJBIIMX HWHTErPaJbHBIX
mukpocxem(b1C)?

a) KoMruiekcHast TeXHOJIOTHS

0) MUHHATIOPHOCTH

B) CokpallieHre BHYTPEHHUX COCTMHUTEIbHBIX JTUHUN

r) Bce nepeunciieHHbie

4) K xakoil CTElneHH UHTErpaliid OTHOCSATCS WHTErpajibHbIC
MHKpOcXeMmbl, coaepxkamue S00 TOrnyecKknux 3JIeMEeHTOB?

a) K Bricokoi1

0) K manoit

B) K cpenneii

r) K cBepxBbICOKOM
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5) DnexTpuyeckuil curHai B npubopax c 3apsinoBoid cBazpio (I13C)

IPEICTABJIEH ...

a) 3apsi/I0BBIM MTAKETOM

0) Hanpsixenuem

B) Toxom

6) Pexxum, mpu KOTOPOM D3JIEKTPOHBI '"MEpeTeKkarT' U3 OJHUX

NOTEHIMATBLHBIX M, B JIpyrue, 0oJjiee TIIyOOKHe, Ha3bIBAIOT PEKUMOM

a) 3anucu

0) XpaHneHus

B) Penakcanum

8 TEMbI PE®EPATOB

. 'enepauust u  pexkoMOWHAIMs  HOCUTENEH  3apsana B

MOJTYyITPOBOTHUKAX.

2. T'ereponiepexo.

3. CocTosiHHsI TIOBEPXHOCTH MOJIYIIPOBOJHHKA. 30HHAs avarpamma

AR R R

OII3 nmoxynpoBoAHUKA.

NMnynibCHBIE CTA0UIIN3aTOPBI TOCTOSIHHOTO HATIPSIAKEHHS.
TyHHENBbHBIN TUO.

CBY-guonsr.

Toku B OUIIOIASIPHOM TPaH3UCTOPE.

YceunurenbHbIN peskuM paboThl OUMOJISIPHOTO TPAH3UCTOPA.
MareMaTrueckoe MOJIETUPOBAaHUE OUMOJIAPHBIX TPAH3UCTOPOB
TUIA p-n-p.

10. ITpumenenuem metonoB NI (National Instruments) npu co3ganuu

CPEACTB UCCJIEIOBAHUS OUTIOJISIPHBIX TPAH3UCTOPOB.

11. UccnepoBanue xapakrepuctuk TFT-mucruieeB ¢ mOMOIIBIO

OINTORJIEKTPOHHBIX MPeoOpazoBaTeseH.

12. YCTpOoHCTBO M MPUHIUIT PabOTHl IPUOOPOB C 3apsI0BOM CBSI3bIO

(I13C).

13. UcTopust pa3BUTHSI MUKPOIJIEKTPOHUKHU.
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14.OcHOBHBIE HaIpaBJieHUs] (yHKIIMOHATIBHOW MUKPOIJIEKTPOHUKH.
15. Mukpocxemsbl cepur KMOIL.

9 CHIUCOK PEKOMEHJIYEMOM JIMTEPATYPbI
9.1 OcHOBHAas ¥ A0ONOJHHUTEJbHAA JUTEPATYPA

@) OCHOBHAS TUMepamypa:

1. O.B. I'puropani. DiekTpoTeXHUKA U DNEKTpOHUKA [ TekcT]:
yueOoHuK —PoctoB H/]] .: ®enukc 2008 .- 462 c. (70 7k3.)

2.M.B. bo6sips, B.H. UBanos, B. C. Tutos, A.C. ScTpu6cos.
DIIEKTPOTEXHUKA U 3JEKTpOHUKA [TeKcT] : yueOHOE mocoOue : B 2 KH.
K#. 2 : Onexrponuka. - Kypck : KypckI'TV, 2009. - 240 ¢ (59 3k3.)

0) 0OnoIHUmMENbHAS TUMepamypa.

3.I'yceB B. I'. DnexkTpoHruKa U MHUKpPOIMPOILIECCOPHAS TEXHUKA
[Tekct]: yudebnuk / FO. M. I'yceB. - 3-e¢ u3z., nepepad. u gom. - M. :
Bricmas mkosa, 2004. - 790 c.

4.KopeneBckuit H. A. DieKTpoHMKAa M MHKPOIPOLIECCOPHAS
TexHuka [Tekct] : yuebHoe mocodbue. - Kypck : KypckI'TY, 2004. -
284 c.

5.KyuymoB A. U. DnekTtpoHuka u cxeMorexHuka [Tekct] :
y4eOHUK. - 3-¢ u3a., nmepepad. u noim. - M. : I'enmuoc APB, 2005. - 336
C.

9.2 IlepeyeHb METOANYECKUX YKA3AHUM

1. UccnenoBanue BBIIPpSIMUTENICN [ DJIEKTPOHHBIN pecypcl:

Metoanueckre yka3aHus K BBITIOJIHEHUIO JJabopaTopHoi padoTsl / O.I.
bonpaaps, E.O. bpexnena, C.C. Peikukos; FO31'Y, 2013. 21 c.

2. [TapameTrpuueckuii CTaOMIIM3aTOP HaIpsHKEHUS
[DnekTpoHHBIM pecypc]: Mertoaudyeckne ykKa3aHus K BBIIOJHEHUIO
naboparopHoii padotsl / O.I'. bonaaps, E.O. bpexnena, C.C. PbiKUKOB;
KO3I'Y, 2013. 19 c.
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3. BonpTammepHsie XapaKTEPUCTUKHU U rapamMeTphl
OUMOJIAPHOTO TpaH3UCTOpa [DNEKTPOHHBIN pecypc|: Meroauyeckue
yKa3aHus K BBINOJHEHHIO JabopaTopHoi padotsl / O.I'. bonaaps, E.O.
bpexwnena; IO3I'Y, 2013. 21 c.

4.VccnenoBaHue yCUIUTENIBHOIO Kackaja Ha OWUMOJISIPHOM
TpaH3UCTOpPE [DIEKTPOHHBIM pecypc]: Meroauueckue yKazaHus K
BBITIOJTHEHHUIO JTabopatopHoi paboTsl / O.I'. bonmaps, E.O. bpexxuena,
C.C. Pepxuxos; IO3I'Y, 2013. 14 c.

5.BoyibTaMnepHbIE XAPAKTEPUCTUKUA U MAPAMETPHI MOJIEBOTO
TpaH3ucTopa [DJEKTPOHHBIM pecypc]: MeToauueckue yKa3zaHUs K
BBINOJIHEHUIO 1abopaTopHoi padoTel / O.I'. bongaps, E.O. bpexHena,
C.C. Peixuxos; FO3I'Y, 2013. 14 c.
6. OJNEKTpOHUKA [DJEKTPOHHBIM pecypc]|: METOAUYECKUE
yKazaHusa K jabopatopHbiM 3anHsTtusM / FOro-3am. roc. yH-T; COCT.:
O.I'. bonnaps, E. O. bpexnesa. - Kypck, 2019. - 51 c.

9.3 Jlpyrue yueOHO-MeTOAMYECKHE MAaTEPHAJIbI

1.Vyebno-meronnueckuii  koMmiuiekc «CXEMOTEXHUKA,
pazaenbl «JIEKTPOTEXHUKA U AJIEKTPOHUKA», « CITPaBOYHUKI.

2.KoHCHEKT JeKIHil B 2JIEKTPOHHOU (hopme.
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