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1 I.Ie.m; H 3aJa491 OCBOCHHUA NTUCIHUIIJINHDBI

Heabo ocBoenuss auciuiuimHbl  b1.0.20  «DIeKTpoHUKa»  SBJSETCS
dbopMupoBaHUE KOMIUIEKCAa 3HAHWW 00 OpraHU3alMOHHBIX, HAyYHBIX U
METOJMYECKHUX OCHOBAaX B OOJACTH JJCKTPOHUKU U DJIEKTPOHHBIX YCTPOMCTB,
HEOOXOJMMBIX ISl PEIICHHS IPOM3BOJCTBEHHBIX M TMPOEKTHBIX 3aJad IpHu
AJIEKTPOCHA0KEHUU O0OBEKTOB U MTPOU3BOACTBEHHBIX MTPOIIECCOB.

3agaum JUCHUIINHDBI

- U3yYEHHE COBPEMEHHOM 3JIEMEHTHOM 0a3bl 3JIEKTPOHHBIX YCTPOUCTB;

- U3y4Y€HUE OCHOBHBIX TUIMOBBIX YCTPONCTB aHAJIOTOBOM 3JIEKTPOHUKHY;

- W3y4YeHWEe OCHOB (DYHKIIMOHMPOBAHUS W 0A30BBIX JJICKTPOHHBIX ITU(POBBIX
YCTPOWCTB;

- U3YYUTh OCHOBBI MPOCKTUPOBAHUS AJIECKTPUYECKUX CXEM C HCIOJb30BAHUEM
aHAJIOTOBBIX U ITU(POBBIX JICKTPOHHBIX IMIPHUOOPOB.

2 llepeyeHb MJIAHUPYeMbIX Ppe3yJbTATOB OOy4YeHHs] 1O
AUCHUILINHE, COOTHECEHHBIX ¢ IUVIAHUPYEeMbIMH pe3yJbTaTaMH

ocsoenus OIIOII BO

B pe3yabrare ocBOoeHMs AUCHUILIMHBI (opMHPYHOTCH CJeaylolue
KOMIIeTEeHINHU:

OIIK-4. CnocobeH HCHoJb30BaTh METOJbl aHaIW3a W MOJACIUPOBAHUS
ANEKTPUUECKUX LIETIEeN U ANEKTPUUECKUX MAILHUH.

B pesynbrare wu3ydeHHs JUCUUIUIMHBI OJEKTPOHUKAa OOydaromuncs
TOTOBHUTCSI K OCBOCHHUIO TPYAOBbIX (DYHKIIMI U BBIIOJIHEHUIO TPYIOBBIX JIEHCTBUI:

[Ipodeccnonanpubiii  cranmaptr - 16.047 «Chonenmanmuct B o0jacTu
OPOEKTUPOBAHUSA  CUCTEM  DJIEKTPOCHAOXKEHHS  OOBEKTOB  KalUTaJIbHOI'O
CTPOUTEILCTBA»; TpyaoBas GpyHkiusa - A/04.6 «Pa3paboTka MPOEKTHON U paboueit
JOKYMEHTAllUd  MpPOCThIX  Y3JIOB CUCTEMBI 3JIEKTPOCHAOXKEHUS OOBEKTOB
KanuTtaibHOro crtpoutenbcTBay U 20.032 «PaboTHUK 1O OOCITYKHMBAHUIO
00OpYZIOBaHUS TOJCTAHIMIA MJICKTPUUYCCKUX ceTeiiy; TpynoBas ¢yHkiwus - 1/02.5
«O00CHOBaHUE TUJIAHOB M NPOrPaMM TEXHUYECKOrOo OOCIYKMBAaHUS M PEMOHTA
obopynoBanusi mnojactaniui»; 1/03.5 «Pa3paboTka HOpPMATHBHO-TEXHUYECKON
JOKYMEHTAIlMU [0 TEXHUYECKOMY OOCITYXMBAHHIO U PEMOHTY OOOpYIOBaHUS
MOJICTAHIIUI.

3 Mecto nucunmiiudbl B ctpyktype OIIOII BO

«DIJIEKTPOHMKA) SABISAETCA AUCHUIUIMHONW 00sA3aTeNbHOM YacTH (4acTy,
dbopmupyemMoil  ydyacTHUKaMu oOpa3oBaTenbHbIX oTHOmeHui) OIIOII BO
noarotoBku obyuaronmuxcs 13.03.02 «DnexTposHepreTuka M 3JIEKTPOTEXHUKAY,
HaIpPaBJIEHHOCTb «DJIEKTPOCHAOKEHUEN.




4 OobeM qUCHMILIHHBI (252 yacoB, 7 3a4€THBIX €IMHUIL)

O0ObeM, yacoB

Bunpl yueOHol paboThI

Ounas
KonrakTHasi padora 104
B TOM YHCJIE:
— ay/IuTOpHAsI 110 BHJIAM 100
y4eOHBIX 3aHATHI
— JIeKIUU 36
—— NPaKTUYECKUE 32
- 1abopaToOpHbBIC 32
—— BHEAyIUTOPHAs 4
— 3a4eT 1
—— 9K3aMCH 3

—— 3alIUTa KypCOBBIX
paboT (ITPOEKTOR)
CamocrosiTesibHas padoTa 148
B TOM YHCJIE:

— KypcoBasi pabota (IpOeKT) -

—— IpOYHE BUJIBI 148
CaMOCTOSITENIbHON paboOThI

HToro mo AucuunInue 252

B TOM 4ucIie B (hopme
MIPAKTUIECKON TIOJITOTOBKH

5 Coaep:xanue QM CIUNIAHbBI

CopaepxaHue u CTPYKTYpa JUCUUILJIMHBI 110 04HOI opme 00yueHust



Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

Cemectp

Bunnbl yue6Hoi padoThl, BKIOYAsA

CaMOCTOATECJIbHYIO paﬁoTy CTYAC€HTOB

H TPYAOEMKOCTH (B 4acax)

Jlex
3478

B TOM
Yucie B
¢bopme
MPaKTH
qecKon
MOATOT
OBKH

[IpakTn

YecKne

3aHATH
S

B TOM
qrcie
B
bopm
e
TIPaKT
MYEeCK
oil
MOATO
TOBKH

Jlabopa

TOpHBIE

3aHATH
A

B TOM
YHCIIE B
tbopme
MPaKTH
JecKoi
MOATOT
OBKI*

Camocros
TeabHasA
pabora

BBenenue B AUCHUIIJIUHY.
:‘)HGKTpOHI/IKa, KaK OTpacCiib

HAayKU U TCXHHKHU.

[TosrynnpoBOIHUKOBBIE
npuOOpbl, ONpe/esiCHuE.
[TosrynnpoBOIHUKOBBIE
MaTepHabl.
DIEeKTPONPOBOJHOCTD
TBEPABIX TeJlL.
CobcTBeHHas
AJIEKTPOIPOBOAHOCTD
IIOJIYTIPOBOIHUKOB.
[IpumecHas
AJIEKTPONPOBOAHOCTD
ITOJIYIIPOBOJIHHUKOB.

~30

DJIEKTPOHHO-
ABIPOYHBIH mepexon (p-n
nepexon).
Bonpramnepnas
xapakrepuctuka (BAX)
p-n nepexona. [Ipob6oii p-
n nepexona. BuusHue
temneparypbl Ha BAX p-n
epexoa.

~30

IMosynpoBoaHUKOBbBIE
BBINIPSIMUTE/IbHbIC
JUOIbI. VYcerpoiicTBo,
BAX, rapameTpsl.
C1aGuiuTpoHsl,
CTaOUCTOpbI, BapHKarbl.
Huonpt Illotku. PabGora
MOJIYTIPOBOJHUKOBBIX
JIMOJIOB C HAarpy3Kou

~=0

BunoJasipusie
TPaH3UCTOPBI.
Knaccudukarnus.
YCTpolcTBO M IPUHLHAIL
IEWCTBUS. Croco0s1
BKITFOUCHHSL.
Tokopacnpenenenue B
TPaH3HUCTOpaxX.

~3a0

1
SN




Bunnbl yue6Hoi padoThl, BKIOYAsA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

B TOM BTOoM | Jlabopa | B TOM
qHcie B 4HciIe | TOPHBIE | 4HCIe B
opme B 3aHATH opme
bop [IpakTn bop
MPaKTH bopm o MPaKTH
. | deckue . | Camocros
Jlexn | 4deckou e 4eCcKol
3aHATH TeNnbHAS
un HOATOT TIPaKT HOATOT
s % pabota
OBKH MYEeCK OBKH
oil
MOATO
TOBKH

Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA
Cemectp

CraTnueckue BAX
TpaH3UCTOpa C oOImeH
6a3oii. Cratnueckue BAX
TpPaH3UCTOpPa B CXEME C
oOum  smutrrepoM. T-
oOpa3Hasi SKBHBaJICHTHAs
cXeMa W TapaMeTpbl
TPaH3UCTOpA.

MeTtoauku pacuera
OMIOJISIPHBIX
TPAH3UCTOPOB.
Tpanzucrop KakK | -
JIMHEUHBIN
YETBIPEXTIOIIOCHUK.
Cucrema h-mapamerposn
TPaH3UCTOpA.
3aBUCHUMOCTH [TapaMeTpPOB ) 2 2 - 6
TPaH3UCTOpPa OT 4YaCTOTHI
u TEMIIEPATYPHI.
[TpenenbHO-HOMyCTUMBIE
AKCIUTyaTallMOHHBIE
napameTphbl. Pa6ora
TPaH3UCTOPA C HArPy3KOi.
Kirouesoit pEXKUM
paboTHl TPAH3UCTOPA.

<=0

S

IloneBble TpaH3HCTOPDI.
Knaccudukarms.
[ToneBble TpaH3UCTOPHI C
YIIPaBJISIONIMH p-n|-
nepexo1aMu.
VYcrpolictBo, BAX,
napameTphl. CriocoOsr
BKJIIOUECHHSI. [ToneBnbie 5 2 2 - 6
TPaH3UCTOPHI c
U30JIUPOBAHHBIM
3aTBOPOM C BCTPOSHHBIM U
WH/TYIIUPOBaHHBIM
KaHaJoM.  YCTpOMCTBO,
BAX, napaMeTphl.
Ob6nacTh NpUMEHEHHUSI.

~30

N




Bunnbl yue6Hoi padoThl, BKIOYAsA
CaMOCTOSAITEIbHYIO PA0OTY CTY/ICHTOB
H TPYAOEMKOCTH (B 4acax)

B TOM BTOoM | Jlabopa | B TOM
qHcie B 4HciIe | TOPHBIE | 4HCIe B
opme B 3aHATH opme
bop [IpakTn bop
MPaKTH bopm o MPaKTH
. | deckue . | Camocros
Jlexn | 4deckou e 4eCcKol
3aHATH TeNnbHAS
un HOATOT TIPaKT HOATOT
s % pabota
OBKH MYEeCK OBKH
oil
MOATO
TOBKH

Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA
Cemectp

Ilepexnroyarouue
NOJIYTIPOBOHHKOBBIE
npuodopbl. YCTPOHUCTBO U
HOPUHIUI necTBus
JUOJHBIX M  TPUOJHBIX
TupucTopoB. CTaTuueckas
BAX Tupucropa u ero
OCHOBHBIC  IapaMeTphl.
Oco0eHHOCTH BKJIFOUEHUS
TUPUCTOPOB.
PasnoBugHOCTH
TUPUCTOPOB. Pabora
THPUCTOpPA C HArpy3KOM. ) 2 2 4 6
DazouMITyIbCHOE
yIpaBJeHHUE
TUPUCTOPAMH.
TupucropHsie
PETYJIATOPHI HAIPSIKEHUS.
CunoBble  TPaH3UCTOPHI
IGBT. OCo00EHHOCTH,
apaMeTpsbl.
OnHonepexoaHble
TPaH3UCTOPBHI.
VYcerpoilictso, BAX,
apaMeTpsbl.

~=0

1
AN

YcuaureabHbIe
KacKaJbl. OOmas
XapaKTEepUCTUKA Hu
KJ1acCHU(pUKaIuSs. -
OO6patHbIe CBS3U B
YCUJIHTEIISX.
YcunutenbHBIM KacKas mo
cxeMe 0D.

. 5 2 4 6
I'padoananutuyeckuit
aHaIu3. Oo6mactu
[IPUMEHEHUS. Pacuér
Kackajma 06 o
SKBUBAJICHTHOM CXEME B
00J1aCTH CpeHUX YacTOT.
YcunurensHBIE KacKalbl
mo cxeme Ob m OK.

~30

N




Bunnbl yue6Hoi padoThl, BKIOYAsA

CaMOCTOATECJIbHYIO paﬁoTy CTYAC€HTOB

H TPYAOEMKOCTH (B 4acax)

=
=
g
g B TOM BTOoM | Jlabopa | B TOM
No E a 4HCIE B YHCIE | TOPHBIE | YUCIE B
I Tema. % § ?poagxz [IpakTn Q):pM gaH:TH gpog;l\;;
/ OCHOBHBIE BOTIPOCHI E é Jexu | weckoii YECKHe o qecKoi Camocrost
1 > %054 HOIATOT AT TIPaKT HOITOT TelIbHAA
% OBKH A HNYCCK OBKH* pa6OTa
= 9
% ou
=] OATO
TOBKH
Crabunmzanust  pexxuma
TPaH3UCTOPHBIX
YCHJIMTEIIEH).
Yeunurenn momuoctu. | O
Yceunurenu  MomiHocTH, | I
OJIHOTaKTHbIE n| K
9 JIBYXTaKTHBIE. -4 6 5 5 i 5
becrpancdopmaropHbie
YCWIMTEIIX  MOIIHOCTH.
®da3zonMHBEpPCHbIE
KAaCKaJIbl.
MHorokackaaHbie O
YCHJIMTEIH. I1
MHuorokackagHrle K
yeunutenu ¢ RC-cBszbio. | -4
1 YacroTHble CBOICTBA
0 YCUJIUTEIEH. Pacuér 6 2 2 4 10
ycwiIHTelled B 00yiacTu
HU3KHX M BBICOKHX
4acToT. YCWIHTEIU C
TparncGopMaTopHOU
CBSI3bI0.
®otodaexkrpudyeckue u | O
ONTOYJICKTPOHHbIE I1
npubdopsl. Doromuoxsl. | K
[TpuHIMT nevicTeus, | -4
1 | xapakTepUuCTUKH, 5 5 5 4 10
1 | mapameTpsl.
CaeTou3znyyaromui JUo/I.
OnTOo3IEeKTPOHHBIE TAPBHI.
YcerporicTBo u
XapaKTEPUCTUKH.
OnepanuoHHbIe O
yewaurean. Crpykrypa. | I1
XapakTepucTuKu u| K
1 | MapameTpsL. [Ipumenenue | -4
o | OTEPALHOHHBIX 6 2 2 - 10
YCUJIMTENIEH B
AHaJIOTOBBIX
YCTPOMCTBAX:

WHBEPTUPYIOILHN u




Tema.
OCHOBHBIE BOTIPOCHI

dopMHpyeMble KOMIETEHIHA

Cemectp

Bunnbl yue6Hoi padoThl, BKIOYAsA

CaMOCTOATECJIbHYIO paﬁoTy CTYAC€HTOB

H TPYAOEMKOCTH (B 4acax)

Jlex
3478

B TOM
Yucie B
¢bopme
MPaKTH
qecKon
MOATOT
OBKH

[IpakTn

YecKne

3aHATH
S

B TOM
qrcie
B
bopm
e
TIPaKT
MYEeCK
oil
MOATO
TOBKH

Jlabopa

TOpHBIE

3aHATH
A

B TOM
YHCIIE B
tbopme
MPaKTH
JecKoi
MOATOT
OBKI*

Camocros
TeabHasA
pabora

HEUHBEPTUPYIOLIUI
YCHJINTEIH.

[EEN

Cxembr Ha 0aze OY.
CyMmMmarop, ycuiauTenb C
nuddepeHIaTbHBIM
BXOJIOM, UHTErpaTop,
muddepeHImraTop.
Jlorapudmuueckuit u
AHTHUIIOTapU(PMHUUECKHUI
YCUJIUTENb Ha OCHOBE
OTIePAITMOHHBIX
YCHIJIUTEIEH.

~30

10

-

CpeacrBa
3J1eKTPONUTAHUS
3JIEKTPOHHOH
anmapartypsl.
OnHoda3zHble
BBIIPSMUTENH.
Tpexdasnbie
BBINPSMUTEINH.
Perynupyemsie
BBIIPSMUTENH.

~30

10

[EN

HHuTerpansHble
MHKPOCXEeMbI HCO).
OO6mme  cBemeHUS U
KJaccuukanms.
Texnonorus
HM3TrOTOBJICHUS ncC.
AHaznoroBble U 1IU(POBHIE
NC. Cepun UC. Cucremsl
0003HaYCHHI
MOJTYIPOBOTHUKOBBIX
npuOOpOB.

~30

-

O0mue cBegeHusi 00
3JIEKTPOHHBIX
unGpoBbIX
ycTpoiicTBax.
Jlormueckue >JIEMEHTHI B
I/IHTGI‘paJ'IBHOM
ucriojHeHu. OCHOBHEIC
TeopeMBI, 3aKOHBI nu

~3a0

1
SN

14




Bunnl yue6Hoi padoThl, BKIOYasA
E CaMOCTOATECJIbHYIO paﬁoTy CTYAC€HTOB
= M TPYJ0eMKOCTh (B yacax)
E B TOM BTOoM | Jlabopa | B TOM
No E a 4HCIE B YHCIE | TOPHBIE | YUCIE B
I Tema. % § ?poeﬁzz [IpakTn Q):pM gaH:TH gpogz\;;
/ OCHOBHBIE BOTIPOCHI E é Jexu | weckoii YECKHe o qecKoi Camocrost
1 > %054 HOIATOT AT TIPaKT HOITOT TelIbHAA
E OBKH A HNYCCK OBKH* pa6OTa
= oHu
5 MIOJITO
TOBKHU
IIpaBuJia aJIreOpbl JIOTUKH.
Tpurrepsl. Onpenenenue,
KJaccuuKanus.
Tpurrepst tunos RS, D,
T, JK. IIpumenenue
TPUITEPOB.
HudpoBbie  cYéTUMKH
HMIIYJIbCOB.
Ornpenenenue,
napameTpsl,
KJaccuuKanus.
JIBOMYHBIE CYETYUKH C 0
1 | mocIeN0BaATENbHBIM nl g
7 | MapaJLIeIbHBIM K 6 2 2 - 15
TIEPEHOCOM. JBor4HO- | 4
KOJIUPOBAHHBIE CUETUUKH.
JecatTuunpie  CUETUMKM.
Peructpsl. Onpenenenue.
ITocaenoBaTenbHLIE
pEerucTpol u ux
MIPUMEHEHHUE
Hudpo-ananorosbie u
a”HaJioro-uugposbie
npeodpa3oBarteJiu.
XapaKkTepUCTHKY, O
1 | mapameTpsl. O6nacrtu | I1 6 5 9 i 6
8 | npuMeHeHusI. K
HIudparopst u|-4
Jnemu(paTopsl.
MynbTHUILIEKCOPBI u
JIEMYJIbTUILIEKCOPBI.
Urtoro | 36 | | 32 | BEE [ 148

6 IlepeyeHb y4eOHO-METOANYECKOTO O0eceYeH sl 1JIs
CaMOCTOSITEJIbHOM Pa00THI 00y4YAKIIMXCS MO IMCIHUTIIHHE

1. pirankoB b.K. OCHOBBI MOAEIMPOBAHMS AIEKTPOHHBIX CXEM B IIpOTrpaMme
Multisim 11(Rus): Metoaunueckoe nmocodue / b.K.I[pirankos, /1.A.Ko3okoB. ——




Kpacuonap: Kyol'AY, 2015. — 53 C. Pexum JIOCTyIA:
https://edu.kubsau.ru/file.php/124/1. Osnovy modelirovanija_ehlektronnykh sk
hem_v_programme_Multisim_11.pdf

2. DneMeHThI TU(PPOBBIX YCTPOUCTB (JIOTHUECKHUE JIEMEHTBI, TPUTTEPHI, CYCTINKU
uMITyJIbCcOB: yueOH. mocobue / b.K. I{pirankos, A.A. [lleBuenko, E.A. JleHrcenko
— Kpacuonap: Kyol'AY, 2017- 71 C. Pexum JIOCTyIIA:
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie. EHlementy cifrovykh e
hlektronnykh_ustroistv.pdf

3. OcHOBBI GU3HMKHK MOTYNPOBOAHUKOB : yueb. mocobue /b.K. Ilpirankos, A.B.
Casenko, A.A. lllepuenko, E.A. [lenucenko — Kpacnonap: KyoI'AY, 2018— 49c.
Pexum JOCTYyTIA: https://edu.kubsau.ru/file.php/124/Osnovy fiziki
poluprovodnikov. Uchebnoe_posobie 374242 v1 .PDFE

4. PacyeT yCWJIUTENbHBIX YCTPOUCTB U pa3paboTka U(POBOI JTOTHIECKON CXEMBI.
[IpakTH4yeckoe pyKOBOACTBO U MHAUBUIyaIbHBIC 3aaHUS JJIs1 KypCOBOM paOOThI
o aucuuruinHe «nektponuka». Coct. b.K. [lpirankos, A.A. IlleBuenko, E.A.
Henucenko —  Kpacnomap, KyOoI'AVY,2013, c¢. Pexum  goctyna:
https://edu.kubsau.ru/file.php/124/01 Uchebno-metodicheskoe posobie
Raschet_usilitelnykh_ustroistv_i_razrabotka cifrovoi_logicheskoi_skhemy. B.
K. _Cygankov_A.A. SHevchenko E.A. Denisenko.pdf

5. Pacuer yCUIuTENbHBIX YCTPOUCTB U pa3zpadboTka HUPPOBOM JOTUUECKON CXEMBI:
METOJ/I. PEKOMEHJIalIUU 1O BBIMOJIHEHUIO KYypCOBOW pabOThl MO JAMCIMILIUHE
«9nexrponukay / coct. b.K. Ilpirankos, A.A. IlleBuenko, E.A. JleHucenko —
Kpacnonap, Ky6l'AY, 2016. - 77 C. Pexum JOCTyma:
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe posobie.
Raschet_usilitelnykh_ustroistv_i_razrabotka_ cifrovoi_logicheskoi_skhemy.pdf

6. DNEeKTPOHUKA: METOJANYECKUE PEKOMEH IAlNU 110 U3YUYECHUIO AUCIUTLIINHBI

W 3aJlaHus JIJIs1 pacueTHO-TpaduiyecKoi U KOHTPoJIbHOU paboTel /cocT: b.K Ilpiran-

koB, A.A IlleBuenko, E.A Jlenucenko — Kpacunomap, Ky6I'AY, 2017. Pexum

JOCTyTIA: https://edu.kubsau.ru/file.php/124/Metodicheskie rekomendacii

27.06.pdf

7 @®oHI OLEHOYHBIX CpeaACTB AJs IIPOBCACHUA HpOMe)I(yTO‘lHOﬁ
aTrecranmuu

7.1 IlepeyeHb KOMIIETEHUMI ¢ YKa3aHMeM 3TanoB uX (OpMUPOBAHNUS B
npouecce ocsoenust OITIOIT BO

Oranbl GOpMUPOBAHUS U IPOBEPKH YPOBHS
Howmep cemectpa™ c(OPMHPOBAHHOCTU KOMITETEHIIUH MO TUCIHUILTHHAM,
npakTukam B npouecce ocsoenus OIIOII BO

OIIK-4. CnocoOeH HCMoJib30BaTh METOJbl aHAIM3a U MOJCIUPOBAHUS
AJICKTPUUYECKHUX IIeNed U AJIEKTPUUSCKUX MAlllUH.

3,4 TeopeTuecKkre OCHOBBI AEKTPOTEXHUKH
4 TexHoyiornyeckasi IpaKkTUKa



https://edu.kubsau.ru/file.php/124/1._Osnovy_modelirovanija_ehlektronnykh_skhem_v_programme_Multisim_11.pdf
https://edu.kubsau.ru/file.php/124/1._Osnovy_modelirovanija_ehlektronnykh_skhem_v_programme_Multisim_11.pdf
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._EHlementy_cifrovykh_ehlektronnykh_ustroistv.pdf
https://edu.kubsau.ru/file.php/124/Uchebnoe_posobie._EHlementy_cifrovykh_ehlektronnykh_ustroistv.pdf
https://edu.kubsau.ru/file.php/124/Osnovy_fiziki_%20poluprovodnikov._Uchebnoe_posobie_374242_v1_.PDF
https://edu.kubsau.ru/file.php/124/Osnovy_fiziki_%20poluprovodnikov._Uchebnoe_posobie_374242_v1_.PDF
https://edu.kubsau.ru/file.php/124/01_Uchebno-metodicheskoe_posobie_%20Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy._B.K._Cygankov_A.A._SHevchenko_E.A._Denisenko.pdf
https://edu.kubsau.ru/file.php/124/01_Uchebno-metodicheskoe_posobie_%20Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy._B.K._Cygankov_A.A._SHevchenko_E.A._Denisenko.pdf
https://edu.kubsau.ru/file.php/124/01_Uchebno-metodicheskoe_posobie_%20Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy._B.K._Cygankov_A.A._SHevchenko_E.A._Denisenko.pdf
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe_posobie._%20Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy.pdf
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe_posobie._%20Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy.pdf
https://edu.kubsau.ru/file.php/124/Metodicheskie_rekomendacii%20_27.06.pdf
https://edu.kubsau.ru/file.php/124/Metodicheskie_rekomendacii%20_27.06.pdf

Oransl GOPMHUPOBAHUS U IPOBEPKH YPOBHS
cOpPMUPOBAHHOCTH KOMITETEHIIMH IO TUCIUIUINHAM,
npakTukaMm B npouecce ocsoenust OII0OIT BO

Howmep cemectpa*™

DJIEKTPOHUKA
DJIEKTPUUECKUE MAIIUHBI
IIpoekTHas mpakTUKa
[ToaroroBka K mporueaype 3alyThl U 3aluTa

BBIITYCKHOM KBaJIM(DUKAITMOHHON pabOTHI
* HoMep ceMecTpa COOTBETCTBYET dTany (popMUpOBaHUS KOMIIETEHIIUN

5,6
4,5
6
8

7.2 Onucanmne nNoka3areJsieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHUMI Ha
Pa3JIMYHbIX 3Tanax ux popMupoBaHUs, ONIMCAHUE IIKAJIbI OLEHUBAHUS

IInanupyemeie VYpoBeHb 0OCBOCHUS
pe3yabTaThl
OCBOCHHA HEYIOBJIETBOPHU-| YIOBJIECTBOPH- OueHouHoOEe
KOMITCTCHIIMH TEJBHO TEJBHO XOPOILIO OTJINYIHO CPEZCTBO
(MHINKATOPBI (MUHMMAITBHBIH | (MHHEMAJIbHBI (cpemumii) (BBICOKHIT)
JOCTH)KCHMS | He JOCTUTHYT) | i OPOTOBBIIT)
KOMITETCHIINH )

OIIK-4. Criocoben

HCIIOJIB30BAaTh MCTOJAbLI aHaJIWM3a MW MOJCIIHMPOBAHMA
QJICKTPHUICCKHX HCHCfI N JJICKTPUYCCKUX MAIIHWH.

OIIK-4.1. He Bianeer | Umeer 3naer: 3Haer Ha 3anaHus
Hcnonb3yeT | 3HAHHSIMM | IOBEPXHOCT | - OCHOBHBIE | BBICOKOM | IaOOPATOPHBIX
METOIBI B 00JIACTH: | HbIe 3HAHMS | DTAIbI yPOBHE: pabor, TecT,
aHanM3a M | - OCHOBHBIX | B 00JACTH: | MOJEIUPOBA |- OCHOBHBIE | YCTHBII OMpOC
MOJIETIMPOBA | DTATIOB - OCHOBHBIX | HHUS Tarbl
HUs MOJIETIUPOBA | ATAIoB SHEPreTHYEC | MOJIETUPOBa
JMHENHBIX W | HUS MOJIEMPOBA | KMX CHCTEM. | HHUS
HENMHEHHBIX | SHEpreTHyec | HUs SHEpreTHyec
ueneit KHMX CHCTEM. | DHEpreTUdec KHX CHCTEM.
TIOCTOSIHHOTO KHMX CHCTEM.
U He ymeer: Ymeer Ha | YMeer Ha | YMeer  Ha
TIEPEMEHHOTO | - HH3KOM JI0CTATOYHO | BLICOKOM
TOKA. WICTIONIb30BaT | ypOBHe: M YpOBHE: | YpPOBHe:
b - . -

OIIK-4.2. TEXHUYECKY | HCTIONB30BAT | MCIONB30BAT | MCIONB30BAT
Ucmome3yet | b b b
MCTOBI JUTEPATYPy | TEXHHYECKY | TEXHHYECKY | TEXHHYECKY
pacuera " o o o
HCPEXOMHBIX | nokymeHTal | muTepaTypy | IMTepaTypy | IMTEpaTypy
TPOIIECCOB B | o mpn | u " "
STICKTPUHCCK | nemennn JIOKyMEHTAIl | JIOKYMEHTAIl | JOKYMEHTAIl
X  ORIBIX | 3anay HI0 pH | UI0 pY | UI0 npu
TOCTOAHHOTO | 1hoexTnpoBa | pemenun pelIeHnn pelLIeHnn
n HUSL. 3amau 3amay 3amay

IPOEKTHPOBA | IIPOEKTHPOBA | IIPOEKTHPOBA

HUSL HUSL HUSL




IInanupyemsblie

YpoBeHb OCBOEHUS

pe3yJbTaThl
OCBOCHHA HEYJIOBJIETBOPH-| YIOBJIETBOPH- OIleHOYHOE

KOMIICTCHIINH TEJIBHO TEIIBHO XOpOLIO OTJINYHO CPEJICTBO

(MHIKATOPBI (MMHUMAIBHEIHN | (MHHEMAIIEHBL (cpenHmit) (BBICOKHIT)
JOCTW)KCHMS | He JOCTUTHYT) | i OPOTOBBIIT)

KOMIIETECHIINH )

nepementoro | He Bmageer: | Biageer Ha | Baageer Ha | Baageer Ha

TOKA. - HU3KOM JI0CTATOYHO | BBICOKOM

METOJMKAMH | YPOBHeE: M ypOBHe: ypOBHe:

OIIK-4.3. pacyeros, - - -

IIpUMEHSACT | apanusa u | METOAMKAME | METOAMKAMM | MCTOAMKAMHU

SHaHWA IPOCKTUPOBA | PACUETOB, pacyeros, pacyeros,

OCHOB HHUS aHaJu3a U | aHaJIM3a W | QHaIM3a M

Teopun TEXHUYECKUX | MPOCKTHPOBA | MPOEKTHPOBA | MPOCKTHPOBA

SJICKTPOMATH. | syekrposnep | HUS HUSI HUSI

UTHOTO IO | retpyeckux | TEXHUYECKHMX | TEXHUYECKHMX | TEXHHYCCKHX

nOenen €\ cycrem 3JIEKTPOHEDP | BJEKTPOIHEP | DIEKTPOIHED

pacHpeescH TeTUYECKUX | TETHYECKHX | TETHYECKHX

HbIMI CHUCTEM CHUCTEM CHUCTEM

napaMerpam

H.

OIIK-4.4.

JemoHcTpup

yer

MIOHUMAaHHe

HPHHIHIIA

JNEUCTBUS

3JIEKTPOHHEI

X YCTPOWCTB.

OIIK-4.5.
AHnanusupye
T
YCTaHOBHBII
uecs
PEKUMBI
paboThI
TpaHchopma
TOpOB u
BpalaroIuX
cst
AJIEKTPHUECK
WX  MalluH
Pa3IUYHbBIX
THUTIOB,
UCTOJIb3YyeT
3HaHUE WX
PEKUMOB
paboThl u
XapaKTepUCT
uk OIIK-4.6.




[Tnanupyemeie YpoBeHb OCBOEHHMS
PE3yNILTAThI

OCBOCHU

HEYIOBJICTBOPH-| YIAOBICTBOPH- OueHouHoE
KOMIIETCHIINH TENBHO TENBHO XOpOIIO OTJINYHO CPELCTBO
(MHIKATOPBI (MMHUMAIBHEIHN | (MHHEMAIIEHBL (cpenHmit) (BBICOKHIT)

JOCTW)KCHMS | He JOCTUTHYT) | i OPOTOBBIIT)

KOMIIETECHIINH )

IIpumensier
3HAHHUS
byHKIIMH "
OCHOBHBIX
XapaKTEePUCT
UK
JIEKTPUIECK
ux U
JJIEKTPOHHBI
X anrnaparoB

7.3 TunoBble KOHTPOJbHBbIE 33JaHUA WJIM HHbIE MAaTEPHAJIbI,
HeoO0XoauMble /1Jisl OIleHKH 3HAHWI, YMeHMi, HABBIKOB, XapaKTePU3YyIOUIUX
Tanbl popMUPOBaHUA KOMIIeTeHUMH B npouecce ocsoenusi OITOII BO

IIpuMmepsl J1adopaTOpHBIX padboT

JJABOPATOPHAS PABOTA Ne 13
NCCIEJOBAHUE JOI'MYECKHUX 9JIEMEHTOB U CXEM HA UX OCHOBE

1 Hean padoTsbl
1. N3yuenue omnpejeneHus, YCIOBHBIX O0O3HAYEHUMN JIOTMUECKUX AJIEMEHTOB U (HOpM
MPEJICTaBICHUS SJIEMEHTAPHBIX JIOTUYECKUX (PYHKIIUH.
2. DKCnepuMeHTaJIbHOE UCCIeNOBaHWE (YHKIMM, BBIMOJHIEMBIX JIOTHUYECKHUMHU
AJIIeMEHTaMH.
3. [IpuobpereHrne HaBHIKOB pabOTHI ¢ AHATUTHYECKUMHU 3aIUCSAM JIOTHYECKUX (HYHKIIUM,
TabJIMIIaMy UCTUHHOCTH, aHAJIM3a U CUHTE3a CXEM, PEaTU3YIOIINUX JIOTHUecKre (yHKIUH.

2 IIporpaMMa U MeTOMKA BBINOJHEHHUS PadoThI
2.1 TlogroroBuTth cTEeH I McciaeaoBanus JID k padote. [Tocite morydeHus pa3pemeHus
MpenoiaBaresis MOAKIOUYNTh CTEH/] K CETU U AaTh MPOTPEThCs B TEUEHUE 1-2 MUHYT.
2.2 UccnenoBanue 0a3ucHoro jiornueckoro sneMmenta M-HE u cxem Ha ero ocHoBse.
2.2.1 DKCnepuMEHTANbHO CHSTH TAOMHUIIBI UCTUHHOCTH JJISI TPEX CXEM BEPXHEro psijia
CTEeHJA.
21.]'[5{ 3TOI0 BXOAbI X]_ nu X2 BHCIMHNMHA HpOBOJIHI/IKaMI/I IIOACOCAUHUThL K THE31aM

dbopmupoBareneii toruueckux 1 u 0. Berxoa Y moacoeIMHUTE K COOTBETCTBYIOIIEMY HHIUKATOPY
JIOTHYECKUX COCTOSTHUH.

Jlornueckue nepeMeHHbIE Ha BX0J1aX U3MEHSTH C IOMOIIbIO KHOTIOYHBIX MEpEKIIIoYaTese.

Tabnuibl HICTHHHOCTH JOJIKHBI OBITH COCTABJICHBI C YIETOM PEKOMEH AN, N3JI0’KEHHBIX
B nozpaszeine 1.1.

2.2.2 JIns KakI0H CXEMBI 3aITUCcaTh BCE MOCIIEI0BATEIbHbIE JIOTHYECKHE MTPeoOpa3oBaHms
CHTHAJIOB.



2.2.3 Y6enutbcs, 4TO SKCHEPUMEHTAIBHO CHSTHIC TAOIUIBI M AHATUTHYECKUE 3aIiCH
(GyHKUIUH TPaBUIIBHBIL.

2.3 UccnenoBanue 6asucHoro jorudeckoro sneMmenra MJIM-H E u cxem Ha ero ocHoOBe.
[IpoBecTu ucciienoBaHus ISl TPEX CXEM CPEAHET0 psijia CTEHa MO aHAJIOTUH C ToJIpa3ieioM 2.2.

2.4 HUccnemoBanue JID Hckmouaromee MWJIM, HWcekmogaromee WJIM-HE wu
MaKopUTapHOTO JIEMEHTA

2.4.1 Tlo ananoruu c 1. 4.2.1 SKCIEPUMEHTAIBHO CHATH TAOJUIIBI ICTUHHOCTH ISl TPEX
Ha3BaHHBIX JID, pacnonoKeHHBIX B HUKHEM Py CTEH/IA.

2.4.2 Tlo TabnuiiaM MCTHHHOCTH COCTaBUTH JlorMyeckue (GyHKIuMuU Y Ha BeIxomax JIO,
BOCITOJI30BABILIMCH PEKOMEHIALUSIMU ojipasaena 1.4.

2.4.3 Y6enuthcs, 4TO SKCHEPUMEHTAIBHO CHSTHIC TAOJIUIBI M AHATUTHYCCKUE 3aIUCH
¢ynkuunii Y Ha BeIxoaax JID npaBuibHEIL.

2.5 UccnenoBanue MyJabTHILUIEKCOPA

2.5.1 Ilo ananoruu c . 2.2.1 3kCIEepUMEHTaIbHO CHAThH TaOJIUIy ICTUHHOCTH JUIS
MYJIBTUIUIEKCOpA (HUKHUH PSAJl CTEHIA).

[Ipu 3TOM B Ka4eCTBE aAPECHOIO CUTHAJA a UCIIOIb30BaTh X3, a HA BX0Jl X() M0/1aBaTh

curnan X2.
a=Xx3 X0=X2 X1 v
0 0 0
0 0 1
0 1 0
0 1 1
1 0 0
1 0 1
1 1 0
1 1 1

2.5.2 Ha cxeMe MyJbTHILUIEKCOpa 3aUCaTh MOCIIeI0BATEILHBIC JTOTHICCKHE
npeoOpa3oBaHs CUTHAJIOB.

2.5.3 Yb6enutbcsi, 4TO IKCIIEPUMEHTAJIBLHO CHATas TaOJMIlAa M aHAIMTUYECKAsl 3aIluCh
dbyHKIIMM Y Ha BBIXOJE MYJIbTUIIIIEKCOpA IPABHIIBHEI, T.€. pu a = 0 pyHkusa Y = X0, anpu a =

1 cooTBeTcTBeHHO Y = X].

3 Coaep:xanue oTyeTa

OTueT coCTaBIsETCS B COOTBETCTBUHM C TPOTPAMMON BBITIOJHEHUs PabOTHI M JIOJDKCH
BKIIIOUaTh HAaMMEHOBaHHE PA0OTHI, 1eNb PAabOTHI, CXEMbI JIOTUYECKUX DSJIEMEHTOB, MEPEUYCHb
000pyI0OBaHUS U CIAEAYIONINE TAaHHBIE.

ITo moppazneny 2.2:

1) morudeckue cXeMbl U BHIIOJTHCHHBIE MU () YHKITUH;

2) norudeckue npeodpa3oBaHus, MOKA3aHHbBIE HEMTOCPEACTBEHHO Ha CXeMaXx;

3) SKCTIEPUMEHTAIILHO CHSATHIE TaOTUIIbI ICTUHHOCTH.

ITo moppazneny 2.3:

oT4yeT 0(hOpMIISETCS 10 aHAIOTHH € TIoIpa3aesioMm 2.2.

ITo moppazneny 2.4:

1) cxemsbl JID u ux Ha3BaHUS;

2) SKCIIEPUMEHTATLHO CHATHIC TAOIUIIBI UICTUHHOCTH;

3) nornyeckue PyHKIIMH, COCTABIICHHBIE IO TaOIUI[aM UCTUHHOCTH.

ITo moppazneny 2.5:

1) noruueckas cxema 1 ee Ha3BaHUE;

2) noruveckue npeoOpa3oBaHus, MOKa3aHHBIE HEMOCPEACTBEHHO HA CXEME:



3) 9KCIepUMEHTAILHO CHATAst TaOJIMIa HCTUHHOCTH.

[To pe3ynbraraM HCCIENOBAHUN MOJKHBI OBITH CHIETaHBl KpPAaTKHWE BHIBOIBI. BBIBOIBI
JOJDKHBI  COJICP)KaTh CBEACHUS O 3HAHMSX, IOJIYYCHHBIC CTYJCHTOM B XOJ€ BBITOJHCHHS
SKCHICPUMCHTAJIbHBIX I/ICCJ'IGIIOBaHI/Iﬁ C YKa3aHUucM 06HaCTI/I IMPUMCHCHUA, JIOTMYCCKUX 3aaad,
KOTOPBIE MOTYT OBITh PEIICHBI C IPUMEHEHUEM HCCIICIOBAHHBIX 3JICMEHTOB.

4 KOHTpOJIbHBIE BONIPOCHI
1 Kakue 31eKTpOoHHBIE YCTPONCTBA HA3BIBAOTCS IUPPOBBIMHE?
2 Kaxkue nugpoBblie ycTpoiicTBa Ha3bIBalOTCA KOMOMHAIIMOHHBIMU JIOTHUYECKUMHU yCTpOocTBaMu?
3 Kakue ycTpoiicTBa Ha3bIBalOTCS JOTUUECKUMHU deMeHTamu (J19)?
4 Ha3oBuTe OCHOBHBIE JICHCTBUSI aireOpbl JIOTMKH, MPUBEIUTE MX aHATUTUYECKYIO 3alUCh U
TabIMuHy0 HopMy, HoKakuTe Kakue JID BHIOIHSIOT 3TH ACHCTBHSL.
5 IMouemy snementsl MJINM — HE u U — HE Ha3wiBatoTcs 6a3ucHBIME?
6 OOpsacuute HazHadeHus JID HMckmouaromee WM, Wckmouaromee WM — HE,
MaskopuTapHOTro 3JIeMeHTa.
7 O0bsiIcCHUTE Ha3HAYEHHUE U IPUHLIMIT ACHCTBUS MYJIbTUILIIEKCOPA.
8 M3noxuTe MOpsSA0K COCTaBICHUS JIOTMUECKON (QYHKIIMH 10 TaOIHIle UCTHHHOCTH.
9 Kakue (yHKIIMHM MOYKHO TIOJTYYHTh ITPH WHBEPTUPOBaHUH BX00B neMeHToB UJIM — HE nu U —
HE?
10 IpencraBbTe JIOTHYECKYIO CXeMy peann3arun orneparmu VJTH:
a) Ucnomb3ys ToibKko 3nemeHTsl MJIN-HE;
0) Tonbko snementsl U-HE.
11 IlpencraBpTe TOTUYECKYIO CXEMY peanu3anuu onepanuu U:
a) ucnoib3ys Tosibko 3neMentsl UJIN-HE;
0) Tonbko anementsl M-HE.
12 CocTaBbTe JTOTHUECKYIO CXeMY U TaOIMIy HCTUHHOCTHU JUIsl QYHKIIMH, UCTIONB3Y4 JID TonbKo
NJIN-HE, mu6o M-HE (no yka3anuio mpenojaaBatens):
aA)Y=X1"Xy, 0)Y =X.+X,, B)Y =X;+X,, )Y =X, X5,
NY=X1"X-X1°Xp, )V = X1 X5 X1 - Xp, X)Y =X, X5+ X3,
3)Y =aX;+aX,, n)Y =X+X, X3, ¥)Y =X, - X, + X3,
mY=X;-X,+X5-X,
13 To ke camoe (cM. 12), HO ucmonb3ys Todbko snementsl M, NJIN, HE.

JIABOPATOPHAS PABOTA Ne8
NCCIEJOBAHUE MHOT'OKACKAJTHOT' O YCUIMTEJIAA HA TPAH3UCTOPA

1 Hesanb padoTbl
1.1 U3ydyeHnue NpUHIMITHATBHON AJIEKTPUYECKON CXEMBbl YCHIIUTENIS ¥ IPUHIIUIIA €0 PAOOTHI.
1.2 MccnenoBanye aMIUIMTYAHOW U aMIUTATYAHO-4YAaCTOTHOW XapaKTEPUCTUK YCUIIMTEIIA.

2 IIporpaMMa U MeTOIMKA BBINOJHEHUS PadoThI
2.1 TloAroTOBUTH CTEH[ JUIS UCCIIEAOBAHUS YCUIIUTENS K paboTe.
Bremnwmii By MuiieBoii maHenu 1abopaTopHOTO CTEH 1A MPECTaBIeH Ha pucyHke 2.1.
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Pucynok 2.1 — nuueBas nanesnb 1a00paTOPHOTO CTEHAA

2.1.1 Pazpem BXO/I ycunurens yepe3 KOaKCHaIbHBIN TPOHHUK KaOEIsIMU MOJKIOUNUTh K
BBIXO/y T€HEpaTOpa CUTHAJIOB U 3JIEKTPOHHOMY MIILIUBOJIbTMETPY 1. Pazprem BBIXO/I —
MUJUTUBOBTMETPY 2 (PUCYHOK 2.2).

MUWUIMBOJILT- MuJUIHBOIBLT-
meTp Nel metp Ne2
\ [}
Veunurens
['eneparop
CHIHAJIOB @} —~—@——|@ Bioit  Biikoi @

Pucynox 2.2 — IonkimodyeHne n3MepuTENbHBIX TPHOOPOB: MmmnBoasT™METp 1 IpeTHa3HAYECH
JUTsl U3MepeHus HarpsbkeHus Usx, MUJUTMBOJIBTMETp 2 — HanpsikeHus: Usbix.

2.1.2 BelkiroyaTteny Ha yCUIIUTENe YCTaHOBUTH B mojoxkeHus: SA1l, SA2 —3amkH., SA3
—pa30MKH.

2.1.3 Tlocrne noxy4eHus pa3penieHust MperoaaBaTelis NOKII0UNTh YCUITUTEIb 1
M3MEpHUTENIbHBIE TPHOOPHI K CETH U JaTh MPOTPETHCS B TEUCHUE 5 MUHYT.

2.1.4 Ybenutbcs B paboTocniocoOHOCTH yemnutens. Ha reneparope ycTaHOBUTH YacTOTY
rapmonndeckoro currana f =1000 'y u manpsbkenne Usx = 1 mMB. Hampsokenue Ha BbIXOge
YCHIIUTENS MPU 3TOM AOKHO ObITh Uswix = 0,5...1B. Tlocne mpoBepku paboTOCIOCOOHOCTH
JaTbHEHIINEe HWCCIEJOBAaHUS PEKOMEHAYETCS MPOBOAMTH, MOIKIIOYMB B KadeCTBE HATPY3KH
PE3UCTHUBHBIN SKBUBAJICHT.

2.2 VccnenoBanue aMIUTMTYTHOW XapaKTePUCTUKU YCUITUTEIIS



2.2.1 3MeHss HanpsbKeHUe reHepaTopa nocjieoBaTeIbHO yCTaHOBUTh Usx B THana3oHe
o1 0 1o 10 MB uepe3 1 MB. 3nauenus nanpsxenus Uswix 3anucats B Tabnuny 2.1. M3mepenus
npoBoauTh Ha yactoTe f = 1000 I'm.

Ta6muna 5.1- AMunTyaHas xapakteprctuka yeuutens f = 1000

Usx, uB 0 1 2 3 4 5 6 7 8 9 10
Usvix, B
KU
KU/KUmax

2.2.2 Jlnsa kaxxnoro 3HaueHus HanpsbkeHust Usx oT 1 1o 10 MB paccuuraTts ko3 durment
yeunenus KU u HopmupoBaHHbIH ko3 dunment ycunenus KU/KUmax. Pe3ynbTaThl pacueToB
3amucaTh B Tabnuiy 2.1.

[Mpumeuanne - 3nadenuss KU / KU max JomKHBI pacCYMTBIBATHCS C TOYHOCTBIO JI0
TPEThEro 3HaKa MOocye 3amsITOu.

2.2.3 Ha ogaoM rpaduke mocTpouTh aMIUITUTYAHYIO XapaKTePUCTUKY yerunuTelns Ugblx =
F(Usx) n HOpMUpOBaHHYIO aMITUTYAHYI0 Xapaktepuctuky KU /KU max = F(Usx)

2.2.4 Paccuutath 3HaueHue Usx.min .3nauenue KU nun. BoIOpath u3 Tabmuisl 2.1 npu Usx
= 3 MB. Ilo rpaduky 3aBucumoctu KU/KU max = F(Usx) onpenenuts 3HaueHue Usxmax npu
yMmeHbllieHun kodddumuenta ycunenus Ha 5 % (KU /KU max = 0,95). [anee paccuurathb
JUHAMUYECKUM TUana3oH yCUJINTES.

2.3 UccnenoBats Bnusinue koHaeHcatopa C6 Ha ko3 (HULUEHT YCUICHUS

2.3.1 YcranoButb HanpspbkeHue Usx = 3 MB. 3nauenue HanpspkeHun Uswix 3anucath B
Tabnumy 2.2.

5.3.2 Otkmrounth KoHaeHcatop C6, ycTaHOBUB BBIK/IIOYATENb SA2 B Pa30MKHYTOE
nonoxenue. HoBoe 3Hauenne Uswix BHeCTH B Tabauiy 2.2. BepHyTh BbIkItoyarenb SA2 B
3aMKHYTO€ cocTossHue. PaccunTtaTh KoapduumeHT yeunenuss KU. YoenuTscs, 4To nNpu
OTKJIFOYeHHUHU KOoHJeHcaTopa C6 pe3ko yMeHbIIaeTcsi KO3 (UIIMEHT YCUIICHUS.

Tabnuua 2.2 - Biusinue kongencatopa Coé Ha koapduuueHt ycunenus Usx = 3mB
SA2 3aMKH. Pa3omkH.
Usvix.,.B
KU

2.4 VccnenoBanue aMIUTMTYIHO-4aCTOTHOM XapakTepuctuku yeunutens KU=F(f)

2.4.1 YacTtoTy rapMOHHYECKOT0 CUTHAJIA HA TEHEPATOPE MOCIIEI0BATEILHO YCTAHOBUTD B
muanaszone or 20 I'm mo 100 x['m B coorBercTBuM ¢ Tabmunen 2.3. Ha kaxmoil dacrore
KOHTPOJUpPOBaTh HampsbkeHue Usx, KOTOpOe€ MJOJDKHO HMMETh 3HadeHue 3MB. 3HaueHus
HanpsbkeHus: Uswbix/ 3anmcats B Tabnuiry 2.3.

Tabmuua 2.3 - AMIUIMTYIHO-4aCTOTHBIE XapakTepuCcTUKU ycunurens Usx=3MB

ITonoxxenue
f,xI' 0,02 (005 ({0,102 (051 |2 |5 |10 |20 |50 |100 | BeiKITIOUATEIIS
SA1 SA3
Uswix1,B
KU1 3 P
Uswix2,B
KU2 P P
Uswvix3,B
KU3 3 3

IIpumeuanus:



1. TTonoxenus BeikitovaTenei: 3 — 3amkayroe, P - pazoMkHyTOE.
2. Beixitoyatenb SA2 T0JDKEH HAXOAUTHCS B 3aMKHYTOM IOJI0KEHUH.

2.4.2 BxiouyuTh B 1eNb nepeaauyu curHaina pesucrop R3, mis vero SAl ycraHOBUTH B
pazoMkHyToe mnojoxxkenue. [lo meronuke m. 2.4.1 cuars AUX. 3Hauenus nanpsikeHust Uswbix2
3anucaTh B Tabnuiy 2.3. BepHyTh BiKio4Yatesnb SAl B 3aMKHYTOE TOJIOKEHUE.

2.4.3 B TperbeM Kackaje MOAKIIOYUTD Ienb oOpaTHoU cBsi3u R14C8, yctanoBuB SA3 B
3amkHyTOoe mnojoxenue. [lo meronuke m. 2.4.1 cuare AUX. 3nauenus HanpsokeHus Uswoix3
3anucarh B Tabauiy 2.3. BepHyTh BeikIt04aTenb SA3 B pa30MKHYTOE IOJIOXKEHHUE.

2.44 Nlna tpex AUX paccuurtarh kodbdumuenter KUI, KU2, KU3 (tabmuna 5.3).
Y6enuTbes, 4TO BKIIOUYEHUE pe3nucTopa R3 nmpuBoauUT K yMEHbIIEHHIO KO (PUIIEHTA YCUICHUS
B 00JIaCTH HU3KHX YacTOT, a noAxIroueHue nend R14C8 — B 001acTH BEICOKUX YaCTOT.

2.4.5 Toctpouts Tpu AUX KU = F(f) Ha ogHoM rpaduke. Macmrab mo ocu 4acToT
ciemyeT BbIOpaTh JorapuGMUIEeCKUM (CM. pEKOMEHIAlUU K JIabopaTtopHoii padore Ne3).

2.4.6 Onpenenuth rpaHuyHble 4acToThl fry u frp. ans nepeoit AUX KUI=F(f) npu
KodduimenTe 4acToTHbIX uckaxeHnit M = 2. I1pu atom 3Hauenue KUO BeiOpath u3 Ta0nuiibl 2.3
npu f=1 k[,

3 Conep:xkanue oT4eTa

Otuer cocTaBisieTcss B COOTBETCTBUHM C MPOTrPaMMON BBINOJIHEHUS pabOThl M JIOJIKEH
BKJIIOYAaTh HAaUMEHOBaHHWE palbOThI, 1edb padOThl, NPUHIUIHAIBHYIO JJIEKTPHUECKYIO CXEMY
YCUJIMTENS, IepedeHb 000py0BaHus U cienyrouie nanusle. [lo noxpasneny 2.2:

1) Tabmumy 2.1 (1.2.2.1);

2) MOCTPOCHHBIE AMILTUTYAHBIC XapaKTePUCTUKH ycuuTens (11.2.2.3);

3) rpaduyecku HaiiieHHOe 3HaueHue Usx.max, pacuersl 3HaueHu Usx.min u D (11.2.2.4).

[To moapazneny 2.3 B oT4eT BKItOUaeTcs Tadnuma 2.2.

[To monpazneny 2.4:

1) Tabnumy 2.3 (m.2.4.1)

2) MOCTPOEHHBIE AMIIUTYHO-4YaCTOTHBIE XapaKTePUCTUKH ycrunuTens (11.2.4.5);

3) rpaduuecku HaliieHHbIE 3HAUEHUS TPAHUYHBIX 4acToT (11.2.4.6).

I[To pe3ynpTaTam uccieqoBaHU HE0OOXOIUMO IPOBECTH aHAIN3 MTOJIYYEHHBIX PE3Yy/IbTaTOB
U CAeNaTh BBIBOABI O JUHAMMYECKOM JHAala30HE M II0JIOCE NPONYCKAHMs YCUIIMTEI,
BO3MOXXKHOCTH M3MeHeHHss AUX Ha HU3KMX U BBICOKMX YacTOTax, BIUSHUM KOHAEHCAaTOpa B
SMUTTEPHOM LIenH Ha KO3 (PUIIMEHT YCUIICHUS.

4 KoHTpO/IbHBIE BONPOCHI

1 Kakue xackaapl BXOJIAT B COCTAaB YCUIIUTEINS, UX OCOOEHHOCTH U Ha3HaueHue?

2 K kakoMy KJ1acCy OTHOCUTCS PeXHM paboThl KaKAOI0 Kackaja, B YeM pa3HUIA MEXKAY
kjaccamMu A u B?

3 Kakue oOpaTHbIe CBsI3U UCTOIb30BaHbl B yeumutene? [loscHuTe NX KBaTU(pUKAIIMOHHBIE
MpU3HAKU U Ha3HAuYEHUE.

4 OObscHUTE NMPUHLMI JEHCTBHS TOTO MJIM MHOTO KacKajga yCHIuTens (10 YKa3aHUIo
npernojaBaTes).

5 OObscHUTE Ha3HAYCHHWE TOTO WJIM HMHOTO DJJIEMEeHTa YyCWiIuTens (Mo YyKa3aHHIo
npernojaBaTes).

6 B yem cocToST HEIMHENHbIE NCKA)KEHNS B YCUIIUTENIE, IO KAKOM IPUUMHE U KOI/1a OHU
BO3HHUKAOT?

7 Kak KOJINYECTBEHHO OLICHUBAIOTCS] HEJTMHEHHBIE UCKAXKECHUS?

8 Uto noHMMaeTcs o IMHAMAYECKUM JTUAa30HOM YCUIUTENs?

9 JlaiiTe OLIEHKY SKCIIEpUMEHTAIBHON aMIUIUTYAHON XapaKTEPUCTUKE YCUIIUTENS, IOYEMY
OHAa OTJIMYAETCSA OT UIEATLHOI?

10 ITo xakoif MpUYMHE U B KAKOM CJlydae BO3HUKAIOT JIUHEIHBIE UCKAKEHUS?

11 JlaiiTe onpeneneHne aMILTATYHO-4aCTOTHON XapaKTEPUCTUKU YCUITUTEIISA.



12 Yto siBNIIETCS KOJTMYECTBEHHOM MEPOM YACTOTHBIX UCKAXKEHUI?

13 Kak onpenienuTs 1moJIoCy MPONyCKaHUsl YCHIIUTENsA?

14 OObsicaute, mouemy peanbHas AUYX ycuwnurens ¢ RC-cBs3pr0 oTiMyaercs OT
WJICaTbHOM.

15 TlosicHuTe, IO Kakoil MpUYMHE BKIIOYEHUE pe3uctopa R3 B uccienyeMoM ycuiaurene
MPUBOJUT K YMEHBIICHUIO KO3(DPUIMEHTa yCUICHUS HA HU3KUX 4acTOTax?

16 OOwsicHute, moueMmy mnoakioueHne mnenu R14, C8 B ycwiurene NPUBOAUT K
YMEHBIIIEHUIO KOA((DUIIMEHTA YCUIICHUS Ha BBICOKHX 9acTOTax?

17 C kako# 1eJblo MOAKII0YEeH KoHieHcaTop C6 B yCHIIMTENE U ITOYEMY €r0 OTKJIFOUYEHUE
NPUBOJUT K 3HAUYUTEIILHOMY YMEHBIICHUIO KO3 PHUIIMEHTA yCUIeHUs?

IIpumep Tecra

OcHOBHbIE HOCHTEJIH 3aps/ia B MOJIYIPOBOIHUKE P-THIA
[J DaexkTpoHsI
[ Hpipku
[0 OtpuuaTeabHbIE HOHBI
[0 ITonoxuTenbHBIE HOHBI
O ®ortousl

OcCHOBHbIE HOCHTEJIH 3apPsi/ia B MOJIYNPOBOIHUKE N-THIA
[J DaexkTpoHsI
[ Heipxu
[0 OtpuuaTeabHbIE HOHBI
[0 ITonoxkuTenbHbIE HOHBL
O ®oroHsl
YcnoBaomy rpaguueckoMy H300pasKeHHIO MOJIYIPOBOTHHKOBOr0 NPHUGOPA COOTBETCTBYET

[J BhINPSIMUTEIBHBIN MO
1 TyHHENbHBIH IHOT

[J BUnOJISPHBINA TPAH3UCTOP
[J JIvoIHbIH THPHCTOD

1 Crabunutpon

YciaoBHOMYy rpaduueckomMy H300paxeHHI0 MOJIYNPOBOIHHKOBOI0 NIPHOOpPa COOTBETCTBYET

L] BunonspHsIii TpaH3UCTOP N-P-N

(] BunosspHbIid TpaH3UCTOP P-N-P

[ INoxneBoii TpaH3UCTOP C YIPABISIOIIMMHU P-N EPEXOIaMHU
[ ToxneBoii TpaH3UCTOP C U30JIMPOBAHHBIM 3aTBOPOM

[J TpuomaHslii TUPUCTOP

YciaoBHOMY rpadguueckoMy H300paxeHHI0 MOJTYNPOBOJHHKOBOI0 NPHOOpPa COOTBETCTBYET



o

] BHIONSpHEIHA TpaH3UCTOP N-P-N

L] BunonspHslid TpaH3UuCTOp p-N-P

L] TToxneBoii TpaH3UCTOP C YIPABISIOIMMHU P-N EPEXOTaMHU
[ TToneBoii TpaH3UCTOP C H3OIUPOBAHHBIM 3aTBOPOM

L] TpuoaHslii THUPUCTOP

CxemMa BKJIIOYEHHUSI TPAH3UCTOPA ¢ oommM(eid). ..

4

L] Basoii

L] 3emuteit

L] Dmurrepom
[J Komtektopom
[1 3aTtBOpOM

YcaoBHoMY rpaduyeckoMy n300pakeHHIO MOJIYTIPOBOHUKOBOI0 MPHOOPA COOTBETCTBYET

S

[J BunosisipHbINA TpaH3UCTOP N-P-N

[J BunossipHbIi TpaH3UCTOP P-N-P

L] TToseBoii TpaH3UCTOP C YIPABISIONIMMHU P-N IEPEX0aMHU
L] TloseBoii TpaH3UCTOP C U30JIUPOBAHHBIM 3aTBOPOM

[J TpuoaHBIN THPUCTOP

YcaoBHoMy rpaduyeckoMy n300pakeHHIO MOJIYTIPOBOIHUKOBOI0 MPHOOPa COOTBETCTBYET

-

[ BeImpSMUTETBHBIH THO
L] TyHHenbHBIN qHON

[J TpuoaHslii TUPUCTOP

1 Cumuctop

L] BunonspHbIil TpaH3HCTOP

YcaoBHoMy rpaduyeckoMy n300pakeHHIO MOJIYTIPOBOHUKOBOI0 NPHOOPA COOTBETCTBYET

=

[ BBIMpSIMUTETBHBIN THO



[J ®oromnon
[J Ceeromnon
L] ®oroTupucTOp
1 Crabumutpon

du3nyecKuii cMbICT Ni1- mapaMerpa TpaH3uCTOPA
L] BxomHasi mpoOBOAUMOCTh
U KoshduimenT nepegadn Mo HapsuKEHHIO
] BxomHO€e COIPOTHBIIEHHE
] Koa¢hduuueHt nepenadu mno ToKy
] Koad¢unmeHt oOpaTHOii CBSI3M

dusznueckuii cMbIca hz- mapamMeTpa TpaH3HCTOPA
L] BxomHasi mpoOBOAUMOCTh
[J KoadhdumumeHt nepeadu mo HanpsHkKeHUEO
[J BxomHOE CONPOTHBIICHHE
[ KoadduuueHr nepeiadu mno ToKy
[J KoadhdunumeHt oOpaTHOi CBsI3H

YciaoBHOMY rpadguueckoMy H300pa’keHUI0 COOTBETCTBYET MOJIYNPOBOHUKOBBIN ONTPOH
— 7 )
—

O IvoaHbrit

L] PesucropHslii

[J TpaH3ucTOpHBIH n-p-n
[J TpaH3ucTOpHBIA p-N-Pp
L] TupucTopHbIit

IHos0ca nponmyckaHust yCHJIMTEJISA- 3TO JUANA30H YACTOT OT HUKHEH IPaHUYHOIi 10 BepXHeil
rPaHUYHOI YaCTOThI, B MpeJesiax KOTOPOro

[ KoaddunueHt ycuneHus He U3MEHSIETCsI

[] dopma BBIXOIHOTO CUTHAJA TIOBTOPSIET GOPMY BXOJHOTO

[ OTCyTCTBYIOT JTMHEWHbBIC HCKAKCHUSI

[ Koad¢unmeHT 4acTOTHBIX HCKaKSHUI HE MPEBBIIIACT 3aJaHHOE 3HAYCHHUE

[J OTCcyTCTBYIOT HEIMHEHHBIC HCKAXKCHUSI

'Y eTpoiicTBO € YCJIOBHBIM IpaguyeckuM U300paskeHueM

g

L] Jlornyeckuii 3J€MeHT

L] OnepaunoHHBINA YCHIUTEh
] BeinpsiMuTeb

L] Tpurrep

L] C4eTyuk UMITYJILCOB

Ha pucynke npuseaeHa cxema...



[0 MoCTOBOIO BBIIPSMHTEIS
[J OmHOMOIYTIEPUOJHOTO BBIIPSMHTENIS
O Vewunurens ¢ o0wweit 6a30it

[0 Ycunurens ¢ 00MIMM SMMUTEPOM

[ Ycunutens ¢ 00MIHMM KOJUIEKTOPOM

YerpoiicTBO € yeJI0BHBIM IpaguyeckuM H300paskeHueM
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[J HewHBepTHPYIOIIHUA YCHIHTEh
] MHBepTUpYIOLIMI YCUITUTEIb
L1 Cymmarop

[J Wurerparop

L Tuddepernmatop

HpaBHJ]LHaﬂ nocJ1e10BATE/JIbHOCTHD HAMMEHOBAHUA JIOTUYICCKHUX JIEMECHTOB
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Y eTpoiicTBO ¢ YCJIOBHBIM Ipa)raecKuM H300pakeHrneM

-

1 OmepanioHHBIN YCHIUTETD
] Jlornueckuii anement MJIN-HE
[0 Jlornueckuii anement U-HE

L] Tpurrep
[J Cyer4nk UMITYJIbCOB

YerpoiicTBO ¢ YCJI0BHBIM IpauaeckKuM H300pazkeHreM

B



[J OnepanioHHbINA YCHIUTETh

O Jlormueckwii anement NWIN-HE

L] Jlormueckuii anement U-HE
LI Tpurrep
[J C4eTyuK UMITYIBCOB

Yc10BHOe 0003HAYEHHE COOTBETCTBYET. ..
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L1 Perucrpy

[ Cuerunky

U JK-tpurrepy

[l D-tpurrepy

Ll RS-tpurrepy
YerpoiicTBo, npeIHA3HAYEHHOE /ISl ONPe/IeIeHHs] H 3alIOMMHAHNS B IBOMYHOM KOJIe KOJIHYECTBA
BXO/IHbIX CHT'HAJIOB

] MynbTHILIEKATOP

L] Amnanoro-iudpoBoii mpeoOpa3oBaTeib

[ Hemmdpatop

1 Peructp

[J Cyer4nk UMITYJIbCOB
Ha pucynke nokasana cxema ...

B 4T

T [

A2°

—T

|

‘

.‘ O |
i {
—

T2

__JL_'

A2

Q2

—

@

Ta

Qs

Qs
s

|

[_

[J Cyerunka JBOMYHOIO CyMMHPYIOIIETO C MOCIIEI0BATEIBHBIM IIEPEHOCOM
[1 Cuerunka JBOMYHOTO BEIYHUTAOIIETO C TIOCIEAYIONUM MEPEHOCOM

[J Cuyerunka ABOUYHOT'O CYMMUDPYIOLICTO € MapalICJIbHBIM IIEPEHOCOM

[J Cuyerunka IeCATHYHOTO CYMMHUPYIOIIETO ¢ MOCIIEI0BATEIbHBIM IEPEHOCOM U €CTECTBEHHBIM

MOPSIIKOM CUeTa

1 Perucrpa
Ha pucynke moka3saHa cxema ...

TaxToBHH
MHMNYALC
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YcraHoexa
Iloll

1 Cuerunka
[J TapauienbHOro perucrpa

[J TlociemoBaTeibHOTO PerucTpa
U Hemmdparopa
1 MynsTHIIIEKCOpa

Ha3Banue cxeMbl BBINIPAMMUTEIA. ..



[J Tpéxda3Horo 0aHOMOIYIIEPHOTHOTO

[ OmHOMOIYIIEPHUOIHOTO

[J JIByXMOJIyEPHOAHOTO C BHIBOJOM CpEIHEN TOYKH 0OMOTKH TpaHcdopmaropa
[J JByXMOJIymeprHOIHOTO MOCTOBOTO

1 Tpéxda3zHoro MOCTOBOTO

Ha3Banmue BBINIPAMMUTEIA TJIAA BpEMEHHOﬁ AHArpaMmMmbl HAIIPAXKCHUS UH HA €ro BbIX0/1€

uk

RN /N .
uHA é\/T i

e

L] OnHoda3HbIi OAHOMONYTIEPUOTHBIN

[] MHorodasHsblit

L] OnHoda3Hblii ¢ BBIBOJOM CpeJHEN TOUKH
[] TpexdasHsblii ¢ BEIBOAOM CpEAHEH TOUYKU
L] Tpéxdasublii MOCTOBOM

l'[pezlem,m)le IKCINIYyaTAIUOHHBIC MAPAMETPLI 1H0AA NJI BI:IHpﬂMHTeJ'[eﬁ npu paﬁoTe Ha

NMPOMBILLIEHHOH YacToTe
L] TIIpsiMmoe HampspKeHHE U OOPATHBII TOK
[J OOpartHOe HampsHKEHUE U IPSIMO TOK
[J TpsiMoe HaMpsDKEHUE U MPSIMON TOK
[0 MomHocTH
[1 O6paTtHOe HanpsDKEHNE U 0OPATHBIH TOK

IIpumep BONpPOCOB 1JI1 YCTHOI'O ONPOCA CTYAEHTOB:
[TorynmpoBOIHUKOBBIE TUO/IbI
. Uro Ha3bIBaeTCs NOJYNPOBOJIHUKOBBIM TUOIOM?
. Knnaccudukanus nonynpoBoIHUKOBBIX JHUOJIOB.
. HazHaueHue nonynpoBOAHUKOBBIX TUOJIOB.
. O6o3HaueHue 1 CTPYKTypa MOJTYIPOBOJHUKOBBIX JTNOJIOB.
. BonpT-aMnepHast XxapakTeprucTUKa MOJYIPOBOJIHUKOBOIO AUOAA.
. BeimpsiMuTtenbHbIe CBOMCTBA MOJIYITPOBOJHUKOBOTO THOIA.
. [IpyHIMN AefCTBUSA NOTYIPOBOAHUKOBOIO JUOJA.
. PaboTta monynpoBoJHUKOBOTO AMOA C HATPy3KOH.
. Bb100p MoynpoBOJHUKOBOTO IMO/A.
10. OnummTe MHEPLIMOHHBIE CBOMCTBA MOJYIPOBOJHUKOBOTO TUOA.
11.  Onumure 0COOCHHOCTH  MOCJIEIOBATENIBHOTO W MApalIeIbHOTO
IIOJIyTIPOBOJHUKOBBIX JHOJOB.
12. PackpoiiTe MOHATHSA AMOAHBIN cTOJI0 U OJIOK.

O 00 1N DN K~ W~

COCAMHCHUA



13. YcnoBHo-Tpadudeckoe o6o3HaueHue, CTpykrypa 1 BAX crabunurpona.

14. [lpuHUIMT 1EHCTBUSA CTAOMIUTPOHA.

15. YcnoBHo-rpadudeckoe o6o3naueHue 1 BAX n1ByXCTOPOHHETO CTaOMIIMTPOHA.

16. OcHOBHBIE XapaKTEPUCTUKU ABYXCTOPOHHETO CTAOUIUTPOHA.

17. PackpoiiTe MOHATHE CTAOUCTOP M ONUIIUTE €TI0 XapaKTEPUCTHKHU.

18. YcnoBHo-Tpaduueckoe obo3HaueHne 1 BAX TyHHENIbHOTO qu0/a.

19. [IpunHiun nericTBUs TYHHEIBHOTO HO/IA.

20. Onumure paznuuus BAX TyHHEIBHOTO ¥ NOJIYIPOBOAHUKOBOTO TUOIOB.

21. YcnoBHo-rpaduieckoe o6o3naueHne u BAX obpaiieHHoro 1uoaa.

22. Onummumre paznnuust BAX o0paieHHOTO U MOTyIPOBOIHUKOBOTO AHO/IOB.

23. Packpoiite noHsTHE Bapukar 1 onuiute ero BAX.

24. OTIn4UTENbHbIE YEPTHI BAPUKAIl B CPABHEHUHU € TIOJIYIIPOBOJHUKOBBIM JTUOJIOM.

25. YcnoBHo-rpaduveckoe obo3nauenne u BAX nuona [loTkwu.

26. Onmmute cTpykTypy auoja [IloTku u 0COOEHHOCTH ero paboThI.

27. Packpoiite nmpeumyiiecTsa u HepoctaTku auona Llorku.

28. Onuimure METOAUKY IMOCTPOSHHUS Harpy3o4Hoi mnpsimoir Ha BAX mosyrnpoBOJHHUKOBOTO
oA,

29. KakuM 006pa3oM MOKHO U3MEHSTh MOJIOKEHUE padoyei Toukn Ha BAX moaynpoBofHIKOBOTO
oA,

30. Kakum o00pa3zoM MOXXHO M3MEHATh IIOJIO)KEHHWE Harpy3ouHod mnpsmoil Ha BAX
MOJTYTIPOBOJHUKOBOTO JIMO/IA.

31. IlpuHmmm nedcTBHA CTAaOMIMTPOHA B pEXHME MMapaMETPUYEeCKOro craduimsaropa
HaAPSDKEHUS.

32. 3smeHeHue paboueil XapaKTepUCTHKU TapaMeTPUUECKOT0 CTabMIM3aTopa HalpsKEHUSL.

bunonsipubie TpaH3UCTOPBI
1. Yto Takoe OUIOISAPHBIE TPAH3UCTOPHI M KAK OHH KJIACCU(PULIUPYIOTCSL.
2. YcnoBHo-rpaduueckre 0003HaYeHUs U CTPYKTYPbI OUTIOJIIPHBIX TPAH3UCTOPOB.
3. Ha3znauenue sMuTTEpPa, KOJUIEKTOpPA U Oa3bl y OMIIOJIIPHOTO TPaH3UCTOPA.
4. IlpuHIn AeUCTBUS OUMOSPHOTO TPAH3UCTOPA.
5. DHepreTuyeckue auarpaMMbl OWIOJSPHOTO TPaH3UCTOpa B PABHOBECHOM U pabouem
COCTOSTHUHU.
6. Onumure cnocoObl BKIIOYEHUS OUIONAPHBIX TPAH3UCTOPOB U M3MEHEHHUE YCHIIUTENbHBIX
CBOICTB B 3aBUCUMOCTH OT CXEMBI.
7. Onummmte 0cOOeHHOCTH paboThl cxembl O0.
8. Onumute ocodeHHoCcTH paboTsl cxembl Ob.
9. Onummte ocobeHHocTH padoThl cxembl OK.
10. Cratnueckue BAX TpaH3ucropa.
11. OnuimuTe B3aMMOCBSI3U MEXKIAY BXOJHOM U BhIX0HON BAX GunonspHoro tpansucropa.
12. Onumure 0COOEHHOCTH PabOTHI M MPEACTaBbTE SKBUBAJCHTHYIO CXEMY 3aMEIEHHUS CXEMBbI
O3 B MaJIOCUTHAILHOM pEXUME.
13. Onumure 0COOEHHOCTH pabOThI M MPEACTaBbTE SKBUBAJCHTHYIO CXEMY 3aMEIIEHHUS CXEMBbI
Ob B MajIOCUTHAJILHOM PEXHME.
14. OnumuTe OUIONAPHBIA TPAH3UCTOP KaK JIMHEHHBIM YEThIPEXIOMIOCHUK.
15. Pacuer h-mapameTpoB OHITONSIPHOTO TPAH3UCTOPA BKIOYEHHOTO 110 cxeme O3.
16. Pacuer h-mapameTpoB OHITOISIPHOTO TpaH3UCTOPa BKIFOUeHHOTO 10 cxeme Ob.
17. OnuimuTe YaCTOTHBIE CBOMCTBA OUIOJISIPHBIX TPAH3UCTOPOB.
18. Kakum o00pa3oM MOXHO H3MEHSTHh IMOJIO)KEHHE padoyeil TOukM Ha BbeIXOAHOH BAX
OUIIOJIIPHOTO TPAH3UCTOPA.
19. Kakum 00pa3oM MOXHO WM3MEHSTH TMOJIOKEHUE HATPy30YHOM MpsMoN Ha BhIXOgHOM BAX
OUIIOJIIPHOTO TPAH3UCTOPA.
20. [TpuHIUT AEHCTBUS OUTIOJISIPHOTO TPAH3UCTOPA B KITFOYEBOM PEKUME.



IToneBble TPaH3UCTOPBI.
1. Yto Takoe moJieBble TPAH3UCTOPHI U KaK OHH KJIaCCU(ULIUPYIOTCS.
2. YcnoBHO-Tpadudeckoe 0003HaUEHUE U CTPYKTYpa MOJIEBOTO TPAH3UCTOpA C YIPABISEMBIM P-N
MEPEX0/I0M.
3. IIpuHUIMI AEMCTBUS TOJIEBOIO TPAH3UCTOPA € YIPABISAEMBIM P-N IEPEXOIOM.
4. BonbT-aMIiepHble XapaKTEPUCTUKH MOJIEBOIO TPAH3UCTOPA C YIPaBISIEeMbIM P-N TEPEXOIOM.
5. YcnoBHo-Tpaduueckoe 0003HAYEHHE U CTPYKTYpa MOJIEBOTO TPAH3UCTOPA C U30JIUPOBAHHBIM
3aTBOPOM U BCTPOCHHBIM KaHAJIOM.
6. IlpuHuMn AeMcTBUS IMOJIEBOIO TPAaH3UCTOPA C HM30JIMPOBAHHBIM 3aTBOPOM U BCTPOEHHBIM
KaHaJIOM.
7. BonbT-aMIiepHbIE XapaKTEPUCTUKU I10JIEBOIO TPAH3UCTOpA C H30JIMPOBAHHBIM 3aTBOPOM U
BCTPOEHHBIM KaHAJIOM.
8. YcioBHO-Tpaduueckoe 0003HaYEHNE U CTPYKTypa MOJIEBOTO TPAH3UCTOPA C U30JIUPOBAHHBIM
3aTBOPOM U MHAYIIUPOBAHHBIM KaHAJIOM.
9. IlpuHuMn JefdCTBUS NOJIEBOr0 TPAH3UCTOPA C U30JIMPOBAHHBIM 3aTBOPOM U MHAYLIUPOBAHHBIM
KaHaJIOM.
10. BonbT-aMrepHble XapakKTEpPUCTUKH IOJIEBOTO TPAH3UCTOpa C M30JIMPOBAHHBIM 3aTBOPOM U
WHAYIUPOBAHHBIM KaHAJIOM.
11. OnuuuTe OCHOBHBIE TAPaMETPhI MOJIEBBIX TPAH3UCTOPOB.
12. O6nacth NpUMEHEHHSI MTOJIEBBIX TPAH3UCTOPOB.
13. Ilpeumy1iiiecTBa U HEOCTATKH MOJIEBBIX TPAH3UCTOPOB B CPABHEHUU C OUIIOJIIPHBIMHU.
14. CriocoObl BKITFOUEHUS TOJIEBBIX TPAH3UCTOPOB.

[epexitoyaroliye mosyrnpoBOAHUKOBbIE IPUOOPHI
1. Kakoii mosnynpoBOJHUKOBBIN PUOOP Ha3bIBAIOT TUPUCTOPOM.
2. N300pa3ute CTPYKTYPHYIO CXEMY TUPHCTOPA.
3. UzoOpazure ndyxTpaH3UCTOPHYIO SKBUBAJICHTHYIO CXEMY THUPUCTOPA.
4. OnummuTe NPpUHIMI JEHCTBUS TUPUCTOPA.
5. Onumure 3aBUCUMOCTb KO3()(PUIIMEHTA Ocr OT BETUYUHBI TOKA SMUTTEPA.
6. ITpu kakux yCcIIOBUSAX TUPUCTOP OTKPBIBAETC.
7. TlosicHuTe NOpPUHLMI JEHCTBUS TUPHUCTOpPA HAa OCHOBE (YHIAMEHTAJIbHOI'O YPaBHEHMS
YETBIPEXCIIONHON CUCTEMBI.
8. Pa3HOBUAHOCTH TUPUCTOPOB U UX YCIOBHO-Tpapuueckre 0003HauYSHUSI.
9. BosnpT-amnepHas XapaKTepUCTHKaA THPUCTOPA.
10. Tok cpsiMIIeHUs U €T0 BIMSHUE Ha BOJBT-aMIIEPHYIO XapaKTEPUCTUKY TUPUCTOPA.
11. PaznoBuaHOCTH THpUCTOPOB U NX BAX.
12. TlosicHuTE MOHATHE CKAYKOOOpa3HOE U3MEHEHUE MOJI0KEHUS paboueil TOUKH.
13. IlosicHUTE NOHATHE TOK YAEPKAHUS.
14. TTosicHuTE NOHATHE HANIPSHKEHUE OTKPBITUS TUPUCTOPA.
15. Ot kakux napameTpoB 3aBUCUT YPOBEHb HAIIPSKEHUSI OTKPBITHS THPUCTOPA.
16. OnumuTe ycaoBUs N3MEHEHUS MTOJIOKEHUS Harpy304YHON MPSIMOM.
17. ®a3o0-uMnynbCHOE yIpaBIE€HUE THPUCTOPOM.
18. ITpuHIMI AEMUCTBUSA TUPUCTOPHOTO PETYIIATOPA HAIPSHKEHUS HA CUMUCTOPE.
19. IlpuHuun nelcTBUS TAPUCTOPHOTO PETYISITOPA HANIPSKEHUSI HAa BYX TUPUCTOpAX.
20. ITpuHIMD NEWCTBUS THUPUCTOPHOTO PETYIATOpPAa HANPSDKEHUS C 3alMTOW TUPHUCTOPOB OT
00paTHOTO HAPSKEHHUS.
21. IIpuHuuI qeNCTBUS THPUCTOPHOIO PETYISTOPA HANIPSKEHUS Ha OJTHOM TUPHUCTOPE.
22. Cunosble kitoueBble TpaH3uctopsl IGBT ux 00603HaueHUe U SKBUBAICHTHAS CXEMa.
23. BAX cunoBoro kimrodeBoro Tpansucropa IGBT.
24. OgHonepexoaHble TPAH3UCTOPBI UX CTPYKTYpa U 0003HAUCHHUE.
25. BAX ogHOIIEpEeX0AHOTO TPaH3UCTOpA.



DOTOAEKTPUIECKHE MOTYIIPOBOTHUKOBEIE PUOOPHI
. @OTOAMOT U €r0 PEKUMBI paOOTHI.
. [MpuaIMN neiicTBus poroanosa.
. BAX doronmnona.
. ®oroamon B pexume Gorompeodpa3zoBaTels.
. @otoano B pexume pororeneparopa.
. CriextpanbpHas XapakTepucTuKa (OTONprUEeMHHKA.
. YacTroTHas xapakTepucTrka GOoTONpUEeMHHUKA.
. DOTOTPAH3HUCTOP: YCIOBHO-Tparueckoe 0003HAUCHUE U CXeMa BKITFOUCHHMS.
. BAX dotorpanzucropa.
10 IIpunauumn gercTBust GoTOTpaH3UCTOPA.
11. doToTupHCcTOp: ONpeaeeHrne U yCIOBHO-Tpaduieckoe 0003HaUCHHE.
12. BAX doroTtupucropa.
13. ITpuniun aeicTBus GOTOTUPUCTOPA.
14. ®oropusucTop: onpeaeseHrne 1 yCIoBHO-Tpaduueckoe 0003HaYeHNUE.
15. Usmenenune BAX ¢oropusnucropa npu M3MEHEHUH CBETOBOTO MTOTOKA.
16. Ilpunnun geictBus GOTOPUUCTOPA.
17. CBeronuoabl: yciaoBHO-Tpadudyeckoe 0003HAYCHHUE U TPUHIIUI ACHCTBHSL.
18. SIpkocTHas XxapakTepuUCTHKA CBETOANO/A.
19. CnekTpasibHasi XapaKTepUCTHUKa CBETOIUO/A.
20. OnTpoHsl: onpeneneHre u yeaoBHO-Tpaduueckoe 0003HaUCHHE.
21. OcobeHHOCTH pabOThI ONTPOHOB.
22. Beixonnas BAX ontpoHna.
23. IlpuHIumn 1elcTBUS ONTPOHA.
24. JIocTOMHCTBA ONTPOHOB.
25. O6sacTh NPUMEHEHUS] ONTPOHOB.

O 00 1 N DN K W —

WHTerpanbHble MUKPOCXEMBI
1. Yto Takoe MHTErpajibHas MUKpocxema?
2. Ilpeumy1iecTBa HHTErPAIbHBIX MUKPOCXEM.
3. Kak kimaccupuupyroTcs HHTETpaTbHbIE MUKPOCXEMBI MO TUIOTHOCTH YITaKOBKH.
4. Kak knaccupuuupyroTcst HHTETrpajJbHble MUKPOCXEMBI 110 TEXHOJIOTUU U3TOTOBJICHUS.
5. Kak ximaccuuuupyroTcs HHTETpalbHbIE MUKPOCXEMBI 10 (DYHKIIMOHAIFHOMY Ha3HAYEHUIO.
6. Uto Takoe Mukpormnpoueccop?
7. O651aCTh NPUMEHEHUS! HHTETPATIbHBIX MUKPOCXEM.

Jlna npomesrxcymounozo koumponsa (OIIK-3 CrnocoOeH ucCHosib30BaTh
METOJIbI aHajM3a M MOJCIUPOBAHUS DJICKTPUUYCCKUX IEMed U JJICKTPHUUCCKHUX
MaIIIvH).

BO”pOCbl K 3auemy:
1. DnexTpoHuka, Kak o0JacTb HAyKHM U TEXHUKU. POJIb DJIEKTPOHMKHM B PELIEHUU 3343y I10
YCKOPEHUIO BHEJPEHUS HAyYHO-TEXHUUECKHUX JOCTHXKEHUHN B AJIEKTPU(DUKALINH C.X.
2. TlonynpoBOAHMKOBbIE TMPUOOPHI:  ONpeneNeHue, MOJYIPOBOJHUKOBBIE — MaTepHalbl,
AIIEKTPONPOBOIHOCTH TBEPABIX TE.
3. CoOcTBeHHAs 3NEKTPONPOBOIHOCTD MOTYITPOBOIHUKOB.
4. IlpumecHast 3J€KTPOIPOBOAHOCTD IOJYIIPOBOJHUKOB.
5. DIeKTpOHHO-IBIPOYHBIA Tepexo]; (OCHOBHBIC MPOIECCHI, OOpPa30BaHHE IOTEHIIUATHLHOTO
Oapnepa).



6. BosbT-amriepHasi XapakTEpUCTHKA P-N MEPEX0/a.

7. IIpoGoit p-n mepexona.

8. BiusiHre TeMmeparypbl Ha BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY p-n Epexoa.

9. BrimpsMuTenbHble AUOABI (CTPYKTYpPbI, BOJIbT-aMIIEpHAs XapaKTEPUCTHKA, IapaMeTphbl,
00jacTu NIPUMEHEHHUS).

10.  KpemHueBbie  cTaOMIMTPOHBI,  crtabuctopsl.  [lapamerpuyeckuii  cTabuinuzaTop
HAIPSDKEHUS.

11. TynnenbHble U oOpamieHHbie 1uoabl. Bapukansl. Quoaer HloTky.

12. PabGoTa moaynpoBOHUKOBBIX TUOJ0B C HArPY3KOM.

13. bumnosnsipable TPAaH3UCTOPHI: OTNIpeIeeHue, Kiaccu(uKanus, CTpyKTypa.

14. TTpuHIMTT ACHCTBUS OUIIOJIIPHBIX TPAH3UCTOPOB.

15. Crioco0b! BKIIIOUEHHSI TPAH3UCTOPOB. ToKH, mpoTekatome B Tpansucrope. Koadduimens
nepesady TokKa.

16. CtaTnueckue XapakKTepUCTHKU TPAH3UCTOpa B cXeMe ¢ 001ei 6a3oii.

17. CraTnueckue XxapakTepUCTUKU TPAH3UCTOPA B CXEME C OOILUM AIMUTTEPOM.

18. DkBUBaJIEHTHAs CXE€Ma U IapamMeTpbl TPAH3UCTOPA MpHU BKiIrodeHuH 1o cxeme Ob u O3.
19. TpaH3uCTOp — KaK JIMHEHHBINA YETHIPEXITOIIOCHUK.

20. YacToTHBIE CBOMCTBA TPAH3UCTOPA.

21. IlpenenbHO-10MYCTUMBIE SKCILTyaTAllMOHHbBIE ITApAMETPhI TPAH3UCTOPA.

22. PaboTa TpaH3UCTOpa C HArpy3KOW B KOJIJIEKTOPHOM LIETIH.

23. KiroueBoii peskuM pabOTHI TPAH3HUCTOPA.

24. CocraBHbBIE TPAH3UCTOPBL.

25. IloneBble TPaH3UCTOPBI C YIPABJIAIOIIMMYU P-N IEPEX0aMHu.

26. IloneBbie TPaH3UCTOPHI C H3OJIUPOBAHHBIM 3aTBOPOM U BCTPOEHHBIM KaHAJIOM.

27. IloneBble TPaH3UCTOPHI C U30JUPOBAHHBIM 3aTBOPOM U MHIYLIMPOBAHHBIM KaHAJIOM.

28. YcTpoiCcTBO M PUHIMI IEHCTBUS AUOAHBIX THPHUCTOPOB.

29. YcTpoWCTBO U MIPUHIIMIT JEHCTBUS TPUOIHBIX TUPUCTOPOB.

30. BAX 1 ocHOBHBIE TapaMETPbI THPUCTOPOB.

31. Pa3HOBUAHOCTH TUPUCTOPOB.

32. PaboTa TpHOAHOTO TUPUCTOPA C HArpy3KOii.

33. ®a30-uMNyIbCHOE yNPaBICHUE TUPUCTOPAMH.

34. TupucTOpHBIE PETYIATOpPA HAPSKEHUS.

35. Cunosble kitoueBble Tpan3uctopsl IGBT.

36. OgHOMEepEeXOAHBIN TPAH3UCTOP.

Bonpocwl k 3xk3ameny
1. ®oropesuctopsl. POTOANOIBI.
2. ®oroTpaH3ucTopbl. DOTOTUPUCTOPSI.
3. Ceroanoabl. OCHOBHBIE TUIIBI ONITPOHOB U X OCHOBHbBIE XapaKTEPUCTUKH.
4. nTerpanbHble MUKPOCXEMbI: OCHOBHBIE CBEJIEHUS M KilacCU(UKALUS.
5. TexHos0THSA N3rOTOBIEHHSI MHTEIPATIbHBIX MUKPOCXEM.
6. DNEKTpOHHBIC YCUINTEU: Ha3HAaYeHUe, KiaccuuKamms, 0000IIeHHas SKBUBAJICHTHAS CXeMa
U OCHOBHBIE NapaMeTpbl (BXOAHOE U BBIXOJHOE COIMpPOTHBIIEHHE, KO3()(PUIMEHTHI ycUIIeHHUS,
HOMUHaIbHasE MOIIHOCTH, KI1JI).
7. HenuHeliHbIE NCKaKEHUS B YCUIMTENSIX. JIMHAMUYECKAN TUaIia3oH.
8. JInHeliHple ncKaxxeHUs B ycunurtensax. [lonoca npomyckanusi.
9. OGpartHbIe cBsI3U B yCHIUTENSIX. CTPYKTYPHBIE CXEMBbI YCHIIMTENIEH ¢ 00pAaTHBIMU CBS3SMU.
10. BnustHre oOpaTHBIX CBsI3€i HA OCHOBHBIE XapaKTEPUCTHUKHU YCHIUTEICH.



11. TpaH3ucTOpHBIA YCHIIMTENbHBIN Kackaa mo cxeme OO (cxema BKIIOYCHHS, BBIOOP pekUMa,
IPUHLINI JEUCTBUS).

12. I'pado-ananurrdeckuii pacuer kackaga OO B kimacce A.

13. Pesxxum paboThl yCHITUTENBHBIX KackaloB (Kiaccel yemienus A, B, AB, C).

14. Pacuet xackaga O3 10 SKBUBaJICHTHOM CX€M€ B 00JIaCTH CPEJHUX YaCTOT.

15. TpaH3uCTOpHBIN yCWIHMTENBbHBIA Kackam 1o cxeme OB (cxema BKIIIOYCHHS, TPHHITUI
JIEICTBUS, OCHOBHBIE XapaKTEPUCTUKH).

16. Tpau3ucTopHBIM ycwiIHMTENbHBIH Kackan mo cxeme OK (cxema BKIFOYCHHS, MPUHIHIT
JEICTBUS, OCHOBHBIE XapaKTEPUCTUKH).

17. Crabunu3zanus pexkxuMa TPaH3UCTOPHBIX YCHITUTENEH.

18. TemnepaTypHasi KOMIIEHCALIMS B YCUITUTEIIAX.

19. Ycunurenu ¢ TpanchopMaTOpHOIA CBA3BIO.

20. ®a30ouHBEPCHBIE KACKABI.

21. TpaH3ucTOpHBIE YCUIUTEIN MOIIHOCTH C TPAaHC(HOPMATOPHBIMU CBSZSIMH.

22. besrpaHchopMaTOpHbIE YCHJIUTEIH MOLIHOCTH Ha TPAH3HCTOPAaX C JOMOJHUTEIHHON
CHUMMETpPHEH.

23. bestpanchopmaropHble  YCHIUTENIM MOUIHOCTH Ha TPAH3UCTOpaX OJHOTO THUMA
IIPOBOAMMOCTH.

24. YcunuTenu ¢ HemoCpeACTBEHHOM CBA3BIO.

25. Mmuorokackagaeie ycunutend ¢ RC-cBa3pi0  (MPUHIMIHANBGHAS —CXeMa, OCHOBHBIE
XapaKTEepUCTUKH, pacdyeT B 00JaCTH CPEIHUX YaCTOT).

26. Ha3naueHue u CTpPyKTypHas cxemMa omnepauuoHHbIX ycunutened (OY), uX OCHOBHbBIC
XapakTepucTuKu M napametpsl. [lonstue 06 uneansuom OVY.

27. Juddepenimanbubie yCUIUTEIbHbIE KACKAIbI.

28. YacTOTHBIE CBOICTBA YCHJIMTEIbHBIX KACKaJOB.

29. nBeptupyroiue ycunutenu Ha 6aze OVY.

30. HeunBepTupyromue ycunutenau Ha 6aze OVY.

31. Cymmarop HanpspKeHu# U yeuiaurenb ¢ AuddepeHnnanbHbIM BXo0M Ha 6aze OVY.

32. UnTerpupyromuii u quddepeHnupyomuii kackaasl Ha 6aze OV,

33. Jlorapudmuueckuil ¥ aHTUIOrapupMHUUECKUil yeunurenan Ha 6aze OY.

34. Ilpumepbl NOCTPOEHUS aHAJIOTOBBIX apU(PMETUUECKUX YCTPOICTB Ha ocHOBE OVY.

35. O6mue cBeieHus 0 JOrHYeCKHX deMeHTax. OCHOBHbIE 3aKOHbBI, TEOPEMBI U IIPAaBHJIA alIreOphbl
JIOTUKH.

36. Jlornueckue snementsl I, U, HE.

37. Jlornueckue snementsl MJIM-HE, M-HE u ux npumenenue B kadecTBe Oa3HCHBIX 74.
Jlorapudmuueckue smementsl MCKIIIOUAIOIIEE WJIM, UCKIIIOYAIOUIME WJIN-HE,
MAXOPUTAPHOCTB.

38. KombOunupoBanusie norudeckue snementsl M-NJIN-HE u UJIU-U.

39. Acunxponnsie RS-tpurrepsi, RS-tpurrepsi.

40. CunxponHblie RS-Tpurrepst.

41. D-tpurrepsl.

42. JK-Tpurrepsl.

43. T-Tpurrepsl.

44. CyeruMka WMIIYJbCOB: OOIIUME TNPUHLIMIBI TTOCTPOEHHUS, OCHOBHBIE MapaMeTphl U
KJIacCHU(pUKaIH.

45. JIBOMYHBIM CYMMHUPYIOLIIMH CYETYUK MMIIYJIBCOB C IIOCIEN0BATENbHBIM IEPEHOCOM.
46. JIBOMYHBI BBIYUTAIONIMNA CYETYUK HMIYJIbCOB C TMOCIEI0BATEIBHBIM MEPEHOCOM.
PeBepcuBHBIN CUETUHK.

47. JIBONYHBIE CUETYHMKH C MTAPAIIIEIBHBIM [IEPEHOCOM.

48. JIBOMYHO-KOAMPOBAHHBIE CYETYMKHU UMITYJIBCOB.



49. [TapamienbHbIe peTUCTPHI (PETUCTPHI MTAMSITH).

50. IlocnenoBaTenbHbIE PETUCTPBI (PETUCTPBI CABUTA).

51. lemudparopsl.

52. MynbTUIIIIEKCOPBI, JEMUIBTUILIIEKCOPHI.

53. lludpo-ananorossie mpeodbpazoBatenu (LIAII).

54. Ananoro-umdpossie mpeodpazoBarenu (ALII).

55. ABTOreHEpaTOPBl CHHYCOUAATBHBIX KOJICOaHUH.

56. ABTOreHepaTophbl ¢ KBaplEBOM cTadMIn3aleld YacTOThI.
57. Onnodaszupie BeIpsMuTen. CriaXxuBarme QruibTphl.
58. TPEX®A3HBI BEIIpAMUTENS C BHIBOJOM HEHTPATBHOTO IIPOBOJA
59. Tpexda3ublii BRIIPAMUTENH 110 cxeMe JlaproHoBa.

60. CxeMbl BBIIPSAMIIEHHS C YIBOCHHBIM HAIPSKEHUEM.

61. YopasisieMble BEIIPSIMUTEN Ha TAPUCTOPAX.

Ilpakmuueckue 3a0anus 011 IK3aMeHa

3aoanue 1.

ITosrynnpoBOAHUKOBBIN quox umeet npstMoi Tok I, =0,8 A npu U,y =0,3 B
T =0,8 °C. Ompenenuts: 1) lg; 2) r; mpu Uy, = 0,2 B; 1y mpu Uy = 0 B.

3aoanue 2.

OGpatublii Tok muona lp = 5:10° A mpu Temmnepatype T = 300 K. Kaxoe
HaIpsHKEHUE HYKHO MPUIIOKUTH K TUOAY, YTOOBI TOK JMO/Ia COCTaBmI 75 MA.

3aoanue 3.

[TocTpouTh BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY AUO0/a B JUANIA30HE MPSIMOTO
Toka yepe3 auof ot 0 1o 100 MA, ecnu lo = 10 MA 1 o1 =26 MB.

3aoanue 4.

OnpenenuTh TOK, TEKYIIM B CXEME, €CJIM H3BECTHA BOJIbT-aMIIEpHas
XapaKTepUCTHKA AN0aa, yuuThiBas E =2 B; R =1 kOwm.

20
1,5 /

1.0

I, MA

0.5 1.0 1.5 2,0
B

3aoanue 5.

Onpenenuts TOK, TEKYUIUH B CXEMeE, MOJb3YyACh AHAIUTHUYECKOW 3alUChIO
BOIILT-aMIEPHOM XapakTepucTuku. MssectHsr: lgp =1-1072 A; o1 =26 MB; E = 2 B;
R =1 xOm.
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3aoanue 6.

Kakum Oyner nanpsoxenue Ha auoge U, B cxeme. UssectHsr: lg=1-10"2 A; T
—20°C: E =10 B: E, = 50 MB: R =1 xOw.

3aoanue 7.

N300pa3uth cxembl BKITtOUeHUs Tpan3ucTopa Ob 115 TpaH3uCcTOPOB THUIIOB P-

n-p u N-p-n. Ilokazare HampaBiIeHUsI TOKOB AMUTTEpa |,, Kosiekropa lg, 6a3sl ls u

INOJIAPHOCTh IIHTAKOIIUX HaHpﬂ)KeHI/Iﬁ L pCKUMOB!
HaCbIIICHHA.

AKTUBHBIH,
3aoanue 8.

OTCEUKH,

Onpenenuth K03(PGUIMEHT Mepeayn ToKa JUIsl TPAaH3UCTOPA, BKIFOUEHHOTO

10 CXeMe C OOIIMM 3MUTTEPOM, €CJIM MPU U3MEHEHHH TOKa 0a3bl TOK KOJJIEKTOpa
WU3MEHUJICA Ha 5 MA, a TOK aMUTTEpa — Ha 5,2 MA.

3aoanue 9.

Onpenenuty KO3(p(OUIMEHT TEperayd TOKa HSMUTTEpPA y TpPaH3UCTOPA,

BKJIFOUEHHOTIO TI0 cXeMe ¢ 00111iel 0a30i1, eciiu U3MEHEHUE TOKa KOJUIEKTOpa Ha 5 MA
BBI3BAJIO M3MEHEHHE ToKa 0a3el Ha 0,1 MA.

3aoanue 10.

Onpenenuth k03P GUIMEHT Nepeaadn TPAH3UCTOPA [0 TOKY B CXEME C 00IIHIM
AMUTTEPOM, €CI KOI(DPUITUEHT Tepeaadn 1mo TOKy B cxeme ¢ o01el 06a30ii paBeH
0,95.

3aoanue 11.

[TpuBectu T-oOpa3nyto cxemy 3amernieHus: Tpanzucropa Ob. 1o uzBecTHBIM
h-mapamerpam Tpansuctopa OB Haiith auddepeHnnanbHbIe MapaMeTpbl -

obpasHoii cxemsl 3aMerieHus, ecan: hyjg =30 Om; hyi5 = 0,97; hyog =1 MkCwMm; U =
-5B; I, =1 MA.

3aoanue 12.

Haiitu usmenenue koadduimenta nepenadu Toka 6as3sl Tpansucropa OO Ha
gactoTe 150 xI'11, eciiu rpaHrYHAas YacTOTa TpaH3ucTopa s cxeMmbl OD cocTaBiseT
100 k[



3aoanue 13.

3ananbl rpaHnyHas yactora Tpansucropa fhyis = 20 MI'm u ko3 punment
nepenaun hys = 0,99. Haiitn xoaddumuent nepenadn hy;, Ha gactore 300 I .

3aoanue 14.

Haiitu ko3¢ dunmenTs! ycuiaenus mo HanpsbkeHuto Ky u mo Toky K, BxoaHO€
Rex ¥ BBIXOJIHOE Ry compoTuBieHUs ycuauTenbHoro kackaga ¢ O3, ecnu R, =1
KOM, Ry = 5,1 kOm, R, = 510 Om, 100 Ry = OM, 1 ucnonb3yeTcs TPaH3UCTOP, Y
xotoporo h;i, = 800 Om; hya, = 5:107%; hy1, = 48; hap, = 80 MkCwm.

3aoanue 15.

Hatitu koaddunments! yecunenus nmo Hanpsokennro Ky u o Toky K|, BXxomHoe
Rex ¥ BBIXOAHOE Ryyx COMPOTUBIICHMS yCHIUTENBbHOTO Kackana ¢ O3, ecian R, =10
kO™, Ry = 5,1 kOm, R, = 510 Om, Ry = 10 kOM, 1 UCTIOJIB3yETCSI TPAH3UCTOD, Y
KOTOpPOTO h113 =800 OM; 4 h123 =5.10" ; h213 = 48; h223 = 80 MrCwm.

3aoanue 16.

HeunBeptupyronuii ycuiurenb Ha ocHoBe OV tuma 140Y/16 wumeer
kodhpureHT ycuneHust Kupemss = 20. ComnpotuBienue Harpy3ku Ry = 2 xkOw,
pe3ucTopsl 1enu oopatHoi cBsa3u Ry =10 kOM, R, = 190 kOMm. Ycunurens pabotaeT
oT wmcrounmka cwmrHaga ¢ Er = 0,05 B, R, = 10kOm. OueHuTh BEIHYHH
OTHOCHUTEIBHOW CTaTUYECKOW TOTPENTHOCTH YCWIHMTENIS TIPpU H3MCHCHHH
temriepaTypsbl ot -20 10 +60°C 1 HecTaOUIBLHOCTH UCTOYHUKA UTaHuu +1 %.

3aoanue 17.

NuBeptupyromuii ycuiuresns ¢ conpotuBieHueM Ry =10 kOM u R,c = 1 MOm
umeet cienyromue napamerpel OY: Ryxoy = 300 kOMm, Ryxoy = 700 Om, Kyoy =
104. Paccuutath Benu4yuHbl Kyums, Rexums ¥ Reuxums € YUETOM HEHJI€AIbHBIX
napametpoB OVY.

3aoanue 18.

Yeunurens ¢ quddepernuanbabM BXxogoM uMeeT Ry = Ry = 10 kOM u Ry =
R'sc = 200 kOM, 1 Ha ero BXobl nojanbl Hanpspkerus U = +0,3 B u U, = +0,5 B.
Beraucnure Uyggy.

3aoanue 19.

NuBeptop, umeet R, = 1 MOwM, Ry = 20 kOm, Koaddunment ycunenus OY
A = 50000. Haiitu ero ¢axktuueckuii KodPQPUIMEHT YCUJICHUS NpPU HAIUYUU
0oOpaTHOM CBSI3H.

3aoanue 20.

Onpenenuth, Kak u3MeHUTCS Kod(ddumueHT Ky pa3HOCTHOTO YCHIUTEIS,
COOpaHHOTO IO MPEJCTABICHHOW CXeMe, €CJIM HOMHUHAJBI Pe3ucTopoB R, = Rj
YBEJIMYHTH BABOEC.



3aoanue 21.
Mexnay Bxogamu OV BximoudeH doroauoa dJI, TOK KOTOPOro mpH JaHHON
OCBEIIIEHHOCTU cocTaBisieT 5 MA. Kakoil pe3ucTop ciielyeT BKJIIOYUTH B LIE€Tb

oOpaTHOM CBSI3U, YTOOBI MOJYYUTH HA BbIXOJE HANpsuKeHUE Uy, = 5 B.
Re

—1i

2

3aoanue 22.

Ycunurenb nMeeT ckopocTh HapacTaHusi 10 B/MKC M BEpXHIOIO TPaHUYHYIO
4acTOTy cpe3a MpU 3aMKHYTOH Iienmu oOpatHoil cBs3u fio. = 800 k['ip mpwm
TpeOyromeMcst 3HadyeHUU Kod(DuimeHTa yCcuiieHUs 3aMKHYTOTO YCHJIMTEIIS.
HyXHO MOJy4uTh BBIXOJHOW CUTHaAN ¢ amIunTynod 5 B mpu uacrore 250 xI'm.
MO>KHO 1 KHCTIOJIB30BATh ATOT YCUIUTEINb?

3aoanue 23.

Kaxoit tun Tpansuctopa (P-N-p wiu N-P-n) cieayeT HCHOIb30BaTh, €CIH
TPaH3UCTOPHBIN KIIIOU YIPABIISAETCS OJHOMOISIPHBIMA UMITYJIHCAMU?

3aoanue 24.

B cxeme mynbtuBuOparopa R; = 24 kOm; Ry = 62 kOm; R = 100 kOm; C =50
HD; E; = |E;| = 15 B. YUemy paBeH nepros KojicOaHuii?
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3aoanue 25.
UeMy paBHO MakCHUMaJIbHOE HAIPSHKEHHE MEXIY BXOJaMU ONEPallMOHHOIO
YCUJIUTENS B CXEME MPEICTaBICHHON Ha pUCYHKE?



L-m.n

0

3aoanue 26.

Kak m3menutcs nepuon koieOaHusi B CXeMe MPEACTaBICHHON HAa PUCYHKE,
ecnu eMKocTh C ymenbnth 10 30 HD, a conpotusnienue R 1o 51 kOm?
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3aoanue 27.

3anucaTh B JBOMYHOM CHCTEME CUTHAJ Ha BRIXOJ¢ JJorndeckoi cxemnl I-HE,
COOTBETCTBYIOIIMI KOMOWHAIIMHN BXOIHBIX CUTHAJIOB, 3aJIaHHBIX TaOIHIICH

Bx1 1 0 | 0

Bx2 | o 1 ! 0

3aoanue 28.

3amnucaTs B JBOMYHOI CUCTEME CUTHAJI Ha BEIXOJIE JIornueckon cxeMmel NI -
HE, cooTtBeTcTByIOMMI KOMOUHAITUN BXOAHBIX CUTHAJIOB, 33JIaHHBIX TAOIHUIICH

Bx1 1 0 1 0

Bx2 | o 1 1 0

3aoanue 29.

HapucoBaTh BpeMeHHbIE JauUarpamMMmbl, Xapakrtepusymwomue padoty D-
TpUITEpa, e€Cciau: a) Ha BXoJ D mocTymaer mocienoBaTebHOCTh MPSIMOYTOIbHBIX
HUMITYJIbCOB CO CKB@)XHOCTBIO 2, Ha BX0J C — TMOCTOSHHBIM CUTHAJ JIOTHYECKOU
eauHUIbl; 0) Ha BXoA D — mMOCTOSHHBIN CHUTHAN JOTHYECKON enuHUILI, Ha BXxoa C



MOCTYIAET MOCIEI0BATEILHOCTh MPSIMOYTOJIBHBIX UMITYJICOB CO CKBa)KHOCTBIO 2.
HMHep1noHHOCTHIO AJIEMEHTOB MOYKHO MPEeHeOpeyb.

3aoanue 30.

HapucoBate  BpeMeHHbIE  JIuarpaMMbl,  XapakTepu3ymolue  padoTy
ACHHXPOHHOTO 7-TpuUrrepa MpH ACHCTBHM Ha €ro BXOJE IOCIEI0BATEIBHOCTH
IPSIMOYTOJIBHBIX MMITYJIBCOB CO CKBa)KHOCTBIO 2. YYeCTb MPHU 3TOM, YTO TPUTTEP
cpabaTbiBaeT (MEPEKIIOYAETCsA) KaXAbld pa3, KOIrjJa Ha €ro BXOJ IOCTYyHaeT
YIPaBIIAIOMIUI CUTHAIL.

7.4 Meroauueckne MaTepuasibl, OINpeaesiiOmIue  MPOUEAYPbI
OLICHUBAHUS 3HAHWI, YMEHHH, HABBIKOB XAPAKTEPU3YWINHMX ITANbI
(opMupoBaHUsA KOMIIETEH NI

KonTposns ocBoenust nuctuiuindbl b1.0.20 «91€KTpOHUKa» MPOBOJUTCS B
cootBercTBuM C Iln Kyol'AY 2.5.1 «Tekymuii KOHTPOIb YCIIEBAEMOCTH H
MPOMEKYTOUHASI aTTeCTAllUsl CTYACHTOBY». TEKyIIMi KOHTPOJIb MO AUCHHUIUIMHE
MO3BOJISIET OLEHUTH CTENEHb BOCTIPUATHS YUYSOHOT0 MaTepralia u MPOBOIUTCS JJIsI
OLICHKHU PE3YyJbTaTOB U3YyUYECHHUS pa3/iesIOB/TeM AUCHUILUIMHBI. Tekyluid KOHTPOIb
MPOBOAUTCS KaK KOHTPOJIb TEMAaTUYECKUU (IO MUTOraM HU3YyUYCHHS OMPEICIICHHBIX
TeM JUCHUMIUIMHBI) W PYyOeKHBIH (KOHTPOJb OMNPEACIICHHOTO pa3jena Wiu
HECKOJIBKUX Pa3JIeNiOB, MEPe]l TEM, KaK MPUCTYIIUTh K U3YUCHUIO OUEPETHON YacTu
y4eOHOro Marepuania).

Kpurepuu oneHky 3HaHM TP NPOBEIeHNH TECTUPOBAHUS

OuLeHKa «OTJMYHO» BBICTABISECTCS MPHU YCIOBUU MPABHIBHOTO OTBETA
CTyJICHTa HE MEHee 4eM Ha 85 % TeCTOBBIX 3aJjaHU;

OueHka «XOpOIIO» BBICTABISAECTCS MPU YCIOBUM IPABUIBHOTO OTBETA
CTyZieHTa He MeHee 4eM Ha 70 % TecTOBBIX 3aJlaHUii;

OLeHKa «yI0BJIETBOPUTEIbHO» BBICTABIISIETCS MPU YCIOBUU MPABUIBHOTO
OTBETA CTyJCHTA HE MeHee ueM Ha 51 %;

OuleHka  «HeYyJAOBJEeTBOPHUTEJIbHO»  BBICTABISICTCS  NOpPU  YCJIOBUU
MPaBUJILHOIO OTBETA CTyAeHTa MeHee ueM Ha 50 % TeCTOBBIX 3a/IaHUM.

Pe3ynbTaThl  TEKyIIEro KOHTPOJS HUCIOJB3YIOTCS TIPU  IPOBEIACHUU
MIPOMEKYTOUYHON aTTeCTAINH.

Kpurepuu olleHKH YCTHOTO OIIPOCa

KpurepusiMmu oOI1eHKM yCTHOrO oOmpoca - Oecelnbl SBISIOTCA: CTEICHb
pacKpbITUs CYyIIHOCTH Bompoca: OIeHKa «OTJIMYHO» - OTBET B IIOJIHOM Mepe
pacKphIBae€T BCIO TEMaTHUKy BOIMpoca, He TpeOyeT KoppekTtupoBku. OrieHKa
«XOpOLIO» - OTBET PACKPBIBAET TEMATUKY BOIIPOCA, ITPU 3TOM UMEIOTCSI HEKOTOPbIE
HETOYHOCTH. OHeHKa «YAOBJICTBOPUTCIIBHO» - OTBCT HEC HOHHBIﬁ, TEMATHUKa BOIIPpOCa
He packpbITa. OLEHKa «HEYIOBIETBOPUTEIIBHO)» - HET OTBETA WJIM OTBET HE CBSI3aH
C TEMATHUKOM BOIIPOCA.



Kpurtepuu onieHKH Ha 3a4eTe

OLIEHKH «3aYTE€HO» U «HE 3a4T€HO» BBICTABIISIIOTCS IO JUCIUIUIMHAM,
dbopMoHi 3aKITIOUYUTEITFHOTO KOHTPOJISI KOTOPBIX SIBJsIETCS 3a4eT. [Ipu 3TOM orieHka
«3a4YTEHO» JIOJDKHA COOTBETCTBOBATH MapaMeTpaM JIO00W W3 IMOJIOKUTEIBHBIX
OLICHOK («OTJIMYHO», «XOPOIIO», «YJIOBIECTBOPUTEIBHO»), a «HE 3a4TCHO» -
napaMeTpaM OLIEHKHU «HEYIOBJICTBOPUTEIHHO.

Kpurepuu oneHkn Ha IK3aMeHe

OneHka «OTJIMYHO» BBICTABIISIETCS OOydaroniemMycsi, KOTOpBIM oO0iamaer
BCECTOPOHHUMHM, CHUCTEMATHU3HPOBAHHBIMU M TJIYOOKMMH 3HaHUSIMU MaTepualia
y4eOHON TpPOrpaMmbl, YMEET CBOOOJHO BBIMOJIHATH 3aJlaHUs, MPEAYCMOTPEHHbBIC
y4eOHON MpOorpaMMoOii, YCBOUJI OCHOBHYIO M O3HAKOMWICS C JOTOJIHUTEIbHOU
JUTEpaTypol, PEKOMEHJI0BaHHON yueOHON mporpammoi. Kak mpaBuiio, oleHKa
«OTJIMYHOY» BBICTABJSIETCS OOy4YaroOlEeMyCsl YCBOMBIIIEMY B3aUMOCBSI3b OCHOBHBIX
MOJIOKEHUM W TMOHSITUM JUCHUIUIMHBI B WX 3HAUYCHUHU [JIs1 MpUoOpeTaeMoi
CIEIUAIBHOCTH, TMPOSBUBIIEMY TBOPUYECKHE CHOCOOHOCTH B IOHUMAHWH,
W3JIOKEHUM W HWCMOJB30BAaHUU  Y4eOHOro Marepuana, MPAaBUIIBHO
O0OOCHOBBIBAIOIIIEMY TMPHUHSTBHIE PEIICHHS, BIAJCIONIEMY Pa3HOCTOPOHHUMU
HaBBIKAMU U MPUEMaMU BBITIOJHEHHUS MPAKTUYECKUX PadoT.

OneHka «XOpomlIo» BBICTABISICTCA OOyYaromeMycsi, OOHApYKUBIIEMY
MOJIHOE 3HAHWE MaTepuaja Y4eOHOW MPOrpamMMbl, YCIEIIHO BBIMOJHSIIOMIEMY
MPEIyCMOTPEHHbIE Y4YeOHOM TMporpamMMoil 3aJaHusi, YCBOUBIIEMY MaTepHall
OCHOBHOM JIUTEpaTyphl, peKOMEHI0BaHHON y4ueOHOU mporpammoii. Kak mpaswuiio,
OILICHKA «XOpOLIO» BBICTaBIIAECTCS oOy4aroniemMycs, [IOKa3aBLIEMY
CUCTEMATU3UPOBAHHBIN XapakTep 3HAHWW 10 JUCIUIUIMHE, CIOCOOHOMY K
CaMOCTOATENIbHOMY TOIMOJHEHUI0 3HAHWM B XOJe JAalibHeWmield ydyeOHOUW u
npodeCCUOHAIBHONW JIEATEIbHOCTH, MPABWIHHO MPUMEHSIONIEMY TEOPETUUECKHUE
MOJIOKEHUSI TPU PENICHUM TMPAKTUYECKUX BOIMPOCOB W 3aJad, BJIAJCIOUIEMY
HEO0OXOIMMBIMHM HaBbIKAMH U TTPUEMaMHU BBITIOJIHEHUS TPAKTHUYECKUX PaldoT.

OneHKa «yJA0BJIETBOPUTENbHO)» BBICTABISACTCS 00YydYarOIIEeMyCs, KOTOPbIU
MOKa3ajJ 3HAaHWE OCHOBHOTO MaTepuana ydeOHOW mporpamMMbl B 0OBEMeE,
JIOCTATOYHOM M HEOOXOUMBIM JJIsl JajbHEenIIel yaeObl U MpecTos el paboThI Mo
CHEIUATBHOCTH, CIIPABUIICS C BHITIOJTHEHUEM 3aJIJaHUH, PETyCMOTPEHHBIX yueOHOM
pOrpamMMoOM, 3HAKOM C OCHOBHOW JIUTEPATypO, PEKOMEHJOBAHHOW Yy4eOHOU
nporpammoin. Kak mpaBuiio, ONEHKa «yAOBIECTBOPUTEIBHO)» BBICTABIISIETCA
oOydaroriemMycsi, JOMYCTUBIIEMY IIOTPEIIHOCTH B OTBETaX Ha HSK3aMEHE WIIH
BBITIOJIHGHUH HK3aMEHAIIMOHHBIX 3aJaHi, HO 00JajarmeMy HEOO0XOIUMBIMU
3HAHUSIMA ~ T10J] PYKOBOJACTBOM  IMPENOJABATENSl U1 YCTPAHEHUS  ITUX
MOTPEIIHOCTEH, HapyLIAIIIEeMy IMOCIEAOBATEILHOCTh B M3JI0KEHUU Y4EOHOTO
MaTepuaga W HUCIHBITHIBAIOIIEMY 3aTPYJAHEHHS TMPU BBINOJHEHUU TMPAKTHYECKUX
pabor.

OueHka «HeyJI0BJETBOPUTEIbHO» BBICTaBISETCS OOydaroueMycs, He
3HAIONIEMY OCHOBHOM 4acTH MaTepuasia yuyeOHOH MpOorpaMMbl, JIOMYCKAOIIEMY
NPUHIMIUATIbHBIE OIIMOKM B  BBINOJHEHUU MPEAYCMOTPEHHBIX  y4eOHOM



IPOrpaMMoOil 3a1aHU, HEYBEPEHHO € OOJIBIIMMHU 3aTPyIHEHUSMHU BBINOJIHSIIOLIEMY
npakTuueckue pabotel. Kak mpaBuio, OLIGHKa «HEYIOBIETBOPUTEIHHOY
BBICTABJISIETCA 00yYaromeMycsi, KOTOPbI HE MOXET NPOJOJDKUTh OOy4YEHHE WIIN
HNPUCTYIUTH K JEATEIbHOCTH MO CHELHAIBHOCTU 10 OKOHYaHUM YHUBEpCHUTETA 0€3
JOTIOJIHUTENBHBIX 3aHATHN 110 COOTBETCTBYIOIIEH JUCLUTUINHE.

8 IlepeyeHb OCHOBHOI M IONOJHUTEIbHON Y4eOHOM JTUTEPATYPHI

OcHoBHas yueOHas1 JIUTEPaTypa

1. HpirankoB b.K. DnemenTHas 0a3za 3JIEKTPOHUKH. DJIEKTPOHHBIA KOHCIIEKT
nexuwmii /b.K. I{prankoB. — Kpacnonmap: Ky6I'AY, 2014. — 145 c¢. Pexxum gocryma:
https://edu.kubsau.ru/file.php/124/ehlektronnyi_konspekt_lekcii_2014.pdf

2. Tonmaue B.B. ®usnueckne ocHOBBI 3jekTpoHukd / B.B. Tommauer, @.B.
CKpUITHHUK. — DJEKTPOH. TEKCTOBbIE NaHHble. — MockBa, MxeBck: PerymsapHas u
Xa0THYeCKass JUHAMUKa, VKEBCKUM HHCTUTYT KOMIIBIOTEPHBIX HCCIEIOBAaHHM,
2011. — 496 c. — Pexxum poctyma: http://www.iprbookshop.ru/16656.html

3. Jlxeiimc Per IlpompinuieHHas snektponuka / Per [xeliMc. — DIeKTpoOH.
TekcToBble JaHHble. — CapartoB: IIpodobpazoBanue, 2017. — 1136 ¢. — Pexum
noctyna: http://www.iprbookshop.ru/63583.html

JlonmoTHUTeIbHASL yUeOHAasl JIuTepaTypa

1. Jleroctaee H.C. TBepmotenbHas siekTpoHuka: ydebHoe mnocobue / H.C.
Jlerocraes, K.B. UeTrBeproB. — DJIEKTPOH. TEKCTOBbIE AaHHbIE. — Tomck: TomMckuit
rOCy/apCTBEHHBIN YHUBEPCUTET CHUCTEM YIPABICHUS W PATUOIICKTPOHUKHU, Db
Konrent, 2011. — 244 c. — Pexxum nocryna: http://www.iprbookshop.ru/13981.html
2. Ko63eB A.B. DHepretuueckas snekTpoHuka: yueOHoe mocooue / A.B. KoO3es,

b.1. KonoBanos, B./I[. CeMeHOB. — DJNEKTPOH. TEKCTOBBbIE JaHHbIE. — TOMCK:
ToMckuii  TOCYIapCTBEHHBIN YHUBEPCUTET CUCTEM  YIIpaBJICHUA 51
PaIO3IIEKTPOHUKH, 2010. — 164 C. — Pexxum JOCTyma:

http://www.iprbookshop.ru/14001.html

3. CemenoB Bb.IO. Cunoas snektponuka. Ot mpoctoro k cioxHomy / B.IO.
CemeHOB. — DiekTpoH. TekcToBble nanHbie. — M. : COJIOH-ITPECC, 2009. — 416 c.
— Pesxum octymna: http://www.iprbookshop.ru/8674.html

O Ilepeuenb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIUOH-
Hoil ceTu «HTEpHET»

Ilepeuens ObC
Ne | HammenoBanue | Temarnka Hauano HanmeHnoBanue opranu3anuy 1 HOMep
pecypca JICUCTBUA U | IOTOBOpA
CpOK
JIEUCTBUA

J0ToBOpa



https://edu.kubsau.ru/file.php/124/ehlektronnyi_konspekt_lekcii_2014.pdf
http://www.iprbookshop.ru/16656.html
http://www.iprbookshop.ru/63583.html
http://www.iprbookshop.ru/13981.html
http://www.iprbookshop.ru/14001.html
http://www.iprbookshop.ru/8674.html

1 | Znanium.com | YuauBepcanpHas | 17.07.2019 | Jorosop Ne 3818 DBC ot 11.06.19
16.07.2020

17.07.2020 | Horosop 4517 OBC ot 03.07.20
16.01.2021

17.01.21 | dororop 4943 OBC ot 23.12.20

16.07.21
2 | M3narensctBO | Berepunapus 000 «H3n-Bo Jlanb»
«Jlanb» Cenbck. X03-B0 | 13.01.2020 | Kontpakr Ne940 ot 12.12.19
TexHonorus 12.01.2021
XpaHeHus u
ﬁ;ﬁgﬁgﬁmﬂ 13.01.21 | Kontpaxrt Ne 814 ot 23.12.20 (c 2021

IPOIYKTOB 12.01.22 | roga oTaI. KOHTPAKThl Ha BETEPUHAPHUIO
1 TEXHOJIOTHIO Tiepepad.)

Kontpakr Ne 512 ot 23.12.20.

3 | IPRbook VYausepcanpnas | 12.11.2019- | OOO «Aii I[Tu Op Meana»

11.05.2020 | Jluuensuonuslii 1oroBopNe5891/19 ot
12.11.19

12.05.2020
11.11.2020 | OO0 «Aii ITu Op Menuna»
JIuuensuonnslii 7oroBopNe6707/20 ot
12.11.2020 | 06.05.20

11.05.2021
000 «Aii ITu Op Meauna»
Jluuensnonnsiit oroBopNe7239/20 ot
27.10.20

10 MeToanuyeckue yKa3zaHusl Uil 00y4alOIIMXCHA M0 OCBOEHHIO
TUCHUILIAHBI

1. HprankoB b.K. OcCHOBBI MOIENMpPOBaHHS DJIEKTPOHHBIX CXEM B
nporpamme Multisim 11(Rus): Meroaudeckoe mnocodue / b.K.Ilpirankos,
J.A.Ko3wokoB. = Kpacnomap: KyoI'AY, 2015. — 53 c. Pexum pnoctymna:
https://edu.kubsau.ru/file.php/124/1. Osnovy modelirovanija_ehlektronnykh sk
hem_v_programme_Multisim_11.pdf

2. PacyeT yCHIIMUTENbHBIX YCTPOMCTB U pa3paboTka HU(PpOBOI JOrHYECKON
CXEMBI: METOJl. PEKOMEHJIAlUU T0 AUCIUIUIMHE «DJeKTpoHuka» / cocT. b.K.
[{pirankoB, A.A. lleBuenko, E.A. Jlenncenko — Kpacnomap, Ky6I'AY, 2016. -
77 c¢. Pexum  pocryma:  https://edu.kubsau.ru/file.php/124/Uchebno-
metodicheskoe posobie.

Raschet_usilitelnykh_ustroistv_i_razrabotka cifrovoi_logicheskoi_skhemy.pdf



https://edu.kubsau.ru/file.php/124/1._Osnovy_modelirovanija_ehlektronnykh_skhem_v_programme_Multisim_11.pdf
https://edu.kubsau.ru/file.php/124/1._Osnovy_modelirovanija_ehlektronnykh_skhem_v_programme_Multisim_11.pdf
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe_posobie._%20Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy.pdf
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe_posobie._%20Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy.pdf
https://edu.kubsau.ru/file.php/124/Uchebno-metodicheskoe_posobie._%20Raschet_usilitelnykh_ustroistv_i_razrabotka_cifrovoi_logicheskoi_skhemy.pdf

3. DIeKTpOoHHMKA: METOAMYECKUE PEKOMEHJAIMK II0 H3YYCHHIO
TUCITUTUIMHBL ¥ 3aJaHUS I pacdeTHO-TpaduIecKON W KOHTPOJIBHON pabOThI
/coct: B.K Ilpmran-xkoB, A.A IlleBuenko, E.A [lenucenko — KpacHomap,
KyoT'AY, 2017. Pexum JocTyna:
https://edu.kubsau.ru/file.php/124/Metodicheskie rekomendacii _27.06.pdf

11 Iepeyenb MH(MOPMANMOHHBIX TEXHOJIOTHIl, HCIOJIb3yeMBbIX
IPH OCYHIECTBJIEHNH 00Pa30BaTeJbHOIO Mpouecca no JUCHUILUIAHE,
BKJIIOYAS nepeYyeHb IPOrPaAaMMHOI0 o0ecnevyeHust U

HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

NudopmanimoHHbie TEXHOJOTUM, HCIOJb3yeMble TMIPU  OCYIIECTBICHUU
00pa30BaTeILHOTO MPOoIecca MO TUCIHUTIIIUHE TTO3BOJISIIOT:

- OpraHu30BaTh MPOIECC 00pa30BaHUsS IMyTEeM BHU3yaJIU3allUU HU3y4aeMOU
uH(OpMAIUU TOCPECTBOM UCIIOIB30BaHUS MPE3eHTAIUuM, Y4COHBIX (UIBMOB,;

- KOHTPOJHUPOBATH PE3yJbTaThl OOY4YEHHS] Ha OCHOBE KOMIIBIOTEPHOTO
TECTUPOBAHUS;

- aBTOMATU3UPOBATH pacueTsl aHAJTUTUYECKUX MOKa3aTeleu,
PEAYyCMOTPEHHBIE MPOTPAMMOI HAyYHO-UCCIIEI0BATEILCKON PabOTHI;

- aBTOMATU3MPOBATh MOUCK HHGOPMAIMA TOCPEACTBOM HCIOJIb30BAHUS
CIIPaBOYHBIX CUCTEM.

[Tepeuenp nuuen3nonHoro 10

No HanmenoBanue KpaTKoe OIIMCAaHUuC
1 Microsoft Windows OnepannoHHas cucrema
2 Microsoft Office [TakeT OpUCHBIX MPUITIOKCHU

(BxmrouactWord, Excel,
PowerPoint)

3 Cucrema tectupoBanus | TecTupoBaHme
INDIGO
[lepeuennr mpodeccHOHANBHBIX 0a3 JTaHHBIX ¥ HWH(POPMAIMOHHBIX CIPABOYHBIX
CUCTEM

No | HaumenoBanue Temaruka DNEeKTPOHHBIN ajipec
1 ["apant ITpaBoBas https://www.garant.ru/
2 Koncynbrant ITpaBoBas https://www.consultant.ru/

12 MaTepuajJibHO-TEXHUYECKOE oOecrevyeHue 1jsi o0ydyeHUs  TO
TUCIUIIINHE


https://edu.kubsau.ru/file.php/124/Metodicheskie_rekomendacii%20_27.06.pdf
https://www.garant.ru/
https://www.consultant.ru/

n/n

HaunmMeHoBaHue OMeNICHUI ISl IPOBEACHUS BCEX BUJIOB
y4eOHOI eI TeTbHOCTH, IPEAYCMOTPEHHON y4eOHBIM
IUIAHOM, B TOM YHCJI€ IOMEIICHHUS ISl CAMOCTOSTEIbHON
paboThI, C yKa3aHUEM MEPEYHs] OCHOBHOTO
o0opymoBaHusi, y4eOHO-HATTISAHBIX TOCOOUI
¥ MCIOJIb3YEMOT0 IPOTPaMMHOT0 00eCICUEHHS

Anpec (MECTONOJIOKEHUE)
NOMEIICHUH JUTS IPOBEICHUS
BCEX BUJIOB y4eOHOM
JIeSTEIIbHOCTH,
MPEyCMOTPEHHON y4eOHBIM
TUIaHOM (B CiIy4ae peanu3aiuu
00pa30BaTeNbHON MTPOTPAMMBI
B ceTeBOi hopme
JIOTIOJTHUTEIIPHO YKa3bIBACTCS
HaMMEHOBaHHE OPraHU3alliH, C
KOTOPOH 3aKJIIOUEH JIOTOBOD)

1

3

CoenuaiabHble TOMEICHUI

1

ITomemenue Ne3 DJ1

rmocago4uHbix MecT — 100; mmomangs — 129,5m2;
yueOHas ayJUTOPHs 7Sl POBEACHUS 3aHITHIA
JIEKIIMOHHOTO TUIIA, 3aHATHUH CEMUHAPCKOTO THUIIA,
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS KYPCOBBIX
paboT), TPYNIOBBIX U WHANBUIYAIBHBIX KOHCYJIbTAIUH,
TEKYIIET0 KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTallUU.

crienranu3upoBaHHasi Meoenb (yuebHast 1ocka, yueOHas
Me0enb);

TEXHUUYECKHE CPe/ICTBA O0yueHus, HabOopbI
JIEMOHCTPAIIMOHHOTO 000PY/TI0BaHUS U Y4€OHO-
HarJsIHBIX OCoOM (HOyTOYK, IPOEKTOP, IKPaH);
Microsoft Windows, Microsoft Office, Microsoft Visio,
Cucrema tectuposanust INDIGO

2. Kpacnooap, yn. Kanununa
0. 13, 30anue yuebHO2O
Kopnyca

gaxyremema snepeemuxu

[TomenieHust i CaMOCTOSTEILHOM padOThI

2

ITomermenune Ne309 DJI mocamouHsIX MecT — 48;
momans — 70,8M?; maboparopusi.

nabopaTopHoe 000pyI0BaHNE

(crenn nabopaTopHblii — 23 1IT.; TeHEpaToOp — 5 IIT.;
ocmuiorpad — 4 mir.);

crienranu3upoBaHHas MeOenb (yueOHas J0cka, yueOHas
MeO0en).

2. Kpacnooap, yn. Karnununa
0. 13, 30anue yuebHO2O
Kopnyca

gaxynbmema snepeemuxu

[TomereHust UIst XpaHeHHsI U TPOPHIAKTHUECKOT0 00CTyKMBaHUsL y4eOHOro 000pyI0BaHUS

3

ITomemenue Ne205 DJI mocamgoyHbeIX MecT — 28;
momaas — 87,3M%; moMeleHue JUisi XpaHEeHus 1
poduUIaKTUYECKOro 00CIyKUBaHUs yueOHOTro
00opymoBaHUsI.

TEXHUYECKHE CPEACTBA O0yUCHHS

(mpunTep — 1 mT.; 3kpaH — 1 mWT.; ceTeBoe
obopynoBanue — 1 MIT.; KOMIBIOTEP NEPCOHATBHBIN —
14 mwr.); moctynm k cetu «MHTepHeT»; mocTynm B
ANEKTPOHHYIO UH(POPMALMOHHO-00pPa30BaTEIbHYIO
Cpelly YHUBEPCHUTETA,;

2. Kpacnooap, yn. Kanununa
0. 13, 30anue yuebHO20
Kopnyca

gakynbmema snepeemuxu




