MMHUCTEPCTBO HAVKHU U BBICIIIET'O OBPA3OBAHU S POCCUNICKOM ®EJIEPALIN

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO//KETHOE OBPA30BATEJIBHOE
YUYPEXJIEHUE BbICHIEI'O OBPA3OBAHUSA
"PA3AHCKH T'OCYJAPCTBEHHBINA PATMOTEXHUYECKUN YHUBEPCUTET UMEHHU

B.®. YTKUHA"
COI''TACOBAHO YTBEPXIAIO
3aB. BeITycKaroulel Kadenpbl ITpopekrop nmo YP
A.B. Kopstako
DJIEKTPOHUKA

pabouas mporpaMmma AUCHUTUIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit PaguorexHnyeckux ycTpoiicTs

YueOHbli aH 11.05.01 22 00.plx
11.05.01 PapgnosnexkTpoHHBIE CUCTEMBI U KOMILIEKCHI

Kpanudukanus HHIKEHep
dopma 00yueHwMst OYyHas
OO61ast Tpy10eMKOCTh 43ET

Pacnpez[ene}me YacoB JUCHUILIMHBI 110 CeEMeCTpaM



Cemectp

(<Kypc>.<Cemectp Ha 4(2.2)

Kypce>) Uroro
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WMnas koHTakTHAS 0,35 10,35 10,35 0,35
pabora
KoncynbrupoBanue |2 2 2 2
nepes] SK3aMeHOM |
MIPaKTUKON
HWroro ayn. 50,35 50,35 |50,35 |50,35
KonrtaktHast pabora 50,35 150,35 [50,35 [50,35
Cawm. pabora 49 49 49 49
Yacsl Ha KOHTPOJIb 44,65 144,65 44,65 144,65
Uroro 144 144 144 144

r. Pa3ann



ITporpammMy coctaBuiI(n):

cm. npen., Cmenawkun Bradumup Anamonvesuu

Pabouas nporpamMma AUCIUIUTHHEL

DJIeKTpPOHNKA

paspaborana B coorBercTBum ¢ ®I'OC BO:

@I'OC BO - cnenuanurer no cuenuanbHocT 11.05.01  PagnosneKTpoHHbIE CUCTEMBI U KOMILIEKCHI (IIpuka3 MUHOOpHAYKH
Poccum ot 09.02.2018 1. Ne 94)

COCTaBJICHAa Ha OCHOBAHUM Yy4eOHOIO ILJIaHa:

11.05.01 PanmosnekTpoHHbIE CHCTEMbBI M KOMILJIEKCHI

YTBEP)KICHHOTO Y4EHBIM coBeTOM By3a oT 28.01.2022 mpotokomn Ne 6.

Pabouas nporpamma oJ00peHa Ha 3acelaHuH Kadenps

PaanorexHn4yeckux yCcTpoicTB

IIpotokon ot 27.05.2022 1. Ne 10
Cpok geiictBus nporpammsl: 2022-2023 yu.r.
3aB. kadeapoit [Tapmmn FOpuit Hukonaesuy



Busuposanue PIIJ] nis ucnotHeHnst B 0UepeTHOM y4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CyKaeHa U 01o0peHa st
ucnonaenus B 2023-2024 y4eOHOM rojly Ha 3acelaHuu KadeIapbl
PaanorexHn4yeckux yCcTpoicTB

IIporokom or 2023r. Ne

3aB. kadenpoi

Buzuposanue PIIJI x5 ucnonHenusi B ouepeHoM yueGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa U 0100peHa Juis
ucnonHeHus B 2024-2025 yueOHOM rofy Ha 3acelaHuu Kadenpbl
PaguoTrexHu4yecKUux ycTpoicTB

I[Iporoxomor 2024 . Ne

3aB. kadenpoit

Busuposanue PII/] nis ncnotHeHNsI B 0UepeTHOM y4eOHOM TrOay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa 1 0100peHa Juis
ucnonaenust B 2025-2026 y4eOHOM rojly Ha 3acelaHuU KadeIpbl



PaanorexHn4yecKux yCcTpoicTB

ITporokom or 2025r. Ne

3aB. kadenpoi

Buzuposanue PIIJI x5 ucnonnenus B ouepeHoM yueGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa u 0100peHa Juist
ucnonHeHus B 2026-2027 y4eOHOM rofy Ha 3aceiaHuu Kadeapbl

PaanorexHn4yecKux yCTpocTB

[Ipotokom ot 2026 . Ne

3aB. kadenpoi




1. LIEJIM OCBOEHMS AUCLUILINHBI (MOIY.JIST)

1.1 H3YUCHHUC CTYyJCHTAMU (1)1/[3PI‘{€CKI/IX MIPUHOUIIOB )ICﬁCTBHSI, XapaKTECpUCTHK, MO)leﬂefI 1 0COOEHHOCTEH HCIOJIb30BaHUs B
PagTUOTEXHUYCCKUX LCIIAX OCHOBHBIX THIIOB aKTHUBHBIX HpI/I60p0B, IIPUHIOMUIIOB IIOCTPOCHUA U OCHOB TCXHOJIOTHH
MUKPO3JICKTPOHHBIX ueneﬁ, MCXaHHU3MOB BJIMSAHUA yCJ'[OBPIi?I OKCITyaTallui Ha pa60Ty AKTHBHBIX HpI/I60pOB u
MHUKPOIJICKTPOHHBIX neneu. HpI/I HU3yUCHUN 3TOU JUCHUINIMHBI 3aKJIaAbIBaAOTCS OCHOBBI 3HaHPII71, TMO3BOJIAIOIINX YMEIIO
HCTIO0JIB30BaTh COBPEMEHHYIO 3JICMCHTHYIO 6a3y PaarO3JICKTPOHHUKHN U TIOHUMATh TEHACHIIUU U MCPCIICKTUBLI €€ Pa3BUTHS U
MMPAKTUYICCKOI'O UCIIOJIb30BaHUA; HpI/IO6peTaIOTC}I HAaBBIKH pacdye€Ta pEXUMOB aKTHBHBIX HpI/I60pOB B DJICKTPOHHBIX LCIIAX,
OKCIEPUMECHTAJIBHOI'O UCCJICAOBAHUA UX XapaKTCPUCTUK, U3MCPCHHUS NTapaMETPOB U IOCTPOCHU 0a30BEIX SUEEK
OJICKTPOHHBIX Ilel'[eﬁ, COACPIKAIINX TAKHE HpI/I60pI>I.

2. MECTO JUCHUILJIMHBI (MOY.JISI) B CTPYKTYPE OBPA30OBATEJIbHOM ITIPOI'PAMMBI

Llukxn (pasaen) OIT: [51.B

2.1|TpeGoBanust K NpeABAPUTEJbHON NOATOTOBKE 00y4alOLerocs:

2.1.1 ABTOpereCCI/IOHHOC MOACIUPOBAaHUE PATUOTEXHUYCCKUX CUTHAJIOB

2.2|IMcuuIIMHBI (MOAY/IH) U NPAKTHKH, 1/ KOTOPLIX OCBOCHHE JAHHOMH JMCHUILIMHBI (MOAY.I51) HE00X0AUMO KAK
npeJuiecTByolIee:

2.2.1|JaTunku Ha OCHOBE MUKPO -1 HAHOTEXHOIIOTHUI

2.2.2|9nekTporpeodpa3oBaTenbHble yCTPOHCTBA

2.2.3|IIpon3BoCTBEHHAS IPAKTHKA

2.2.4|YcrpoiictBa [DC

2.2.5|HayuHo-uccnenoBaTensckas pabora

2.2.6|Ontuka u GoTOHUKA HAHOCTPYKTYP

2.2.7|ONTUKO-3TIEKTPOHHBIE CHCTEMBI

2.2.8|OnTudeckue yCTpoicTBa B PaTUOTEXHIKE

2.2.9|TexHuKa ¥ TEXHOJIOTUHU TIOIYIIPOBOAHUKOB

2.2.10|Pu3uka noIympoBOIHIKOB

2.2.11|BpinonHenne 1 3a1MTa BHITYCKHON KBANN(UKAIIMOHHON padoThI

2.2.12|IIpeaunnoMHas pakTuka

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIUTITAHBI
(MOJY.JIST)

MK-3 : Cnocoden NMPOBOJAUTH MOJACJIMPOBAHUE (l)yHKHl/IOHa.]'lLHBIX Y3J10B pagAHO03JIEKTPOHHBIX CUCTEM U KOMIIJIEKCOB

IIK-3 .1. BoinosaHsieT pa3padoTKy HMUTALIMOHHBIX MaTeMaTHYeCKUX MoJesieil 3J1eKTPOHHOII KOMIIOHEHTHOM 6a3bl
PaM03JIEKTPOHHBIX CHCTEM U KOMILJIEKCOB

3HaTh

OCHOBHBIC THITbI aKTHBHBIX ITPUOOPOB, X MPUHIHUI pabOThl, XapaKTEPUCTUKU, MOJICIIH U CIIOCOOBI UX KOJMYECTBEHHOTO OMHMCAHHS
IIpH MCIIOJIB30BAHUH B PAJAMOTEXHUYECKUX IETAX U YCTPOHCTBAX

YMmern

HCIOJIb30BaTh MOJYYEHHYI0 HH()OPMAILMIO ISl PELICHUS ITPAKTUYECKUX 33134

Baagernb

METOZ[aMH, HEOOXOJUMBIMH JIJIsl BEIOOpA 3JIEMEHTHOHM 0a3bl ¢ y4eToM TpeOOBaHUH Ha/JEKHOCTH, YCTOWYMBOCTH K BO3ICHCTBHIO
okpykatoieit cpeapl, IMC U TEXHOJIOTHYHOCTH, a TAK)KE OCHOBHBIMH HaBBIKAMH JKCIIEPUMEHTAIBHOTO UCCIICIOBAHUS
XapaKTePUCTUK aKTUBHBIX MPUOOPOB, pabOTHI ¢ MpUOOpamu; aHaau3a U 00pabOTKH JaHHBIX SKCIEPUMEHTOB

B pe3yiabTaTe ocBOeHHS TUCHUILTUHBI (MOAYJs1) 00y4aromuiics 10J1KeH

3.1|3naTnb:

3.1.1|3HaTh OCHOBHBIE THUIIBI AKTUBHBIX HpI/I60p0B, UX IPUHIAII pa60TI>I, XapaKTCPpUCTUKH, MOJCIIN U CITOCOOBI UX
KOJIMYCCTBCHHOT'O ONMHUCAaHUA IIPU UCIIOJIB30BAHNU B PATUOTEXHUICCKUX LCTIAX U yCTpOﬁCTBaX

3.2|YmeTh:

3.2.1|ymMeTh HCHIONIB30BaTh NOMYYSHHYIO HHGOPMALUIO IS PEIICHUS MPAKTHIECKUX 3a1a4

3.3|Baaners:




3.3.1|BnazmeTs MeToAaMH, HEOOXOJUMBIMU AJIsI BEIOOpPA 3IEMEHTHOM 0a3bl C y4eTOM TpeOOBaHUM HaJeKHOCTH, YCTOMIMBOCTH K

Bo3eHcTBHIO OKpYyXkaromeii cpeasl, DMC 1 TEXHOTOTHIHOCTH, a TAK)KE OCHOBHBIMH HAaBBIKAMHE 3KCIEPUMEHTAIBHOTO
UCCIIEA0BAHUS XapaKTEePUCTHK aKTUBHBIX IPHUOOPOB, paboTh! ¢ NpUOOpaMu; aHANNU3a U 00PabOTKH JaHHBIX SKCIEPUMEHTOB

4. CTPYKTYPA U COJAEPKAHUE JUCIHUIIJIMHBI (MOAY JIsI)

Koa
3aHATHS

HaumenoBaHue pa3esioB U TeM /BU/I 3aHATHUS/

Cemectp /
Kypc

Yacos

Komneren-
Jia70)1

Jlutepatypa

®opma
KOHTPOJIS




Pa3nen 1. BBenenne. MaTtepuassbl 31eKTPOHHOI
TeXHUKH M UX YJIEKTPO(PHU3NYeCKHe CBOICTBA

1.1 OcHOBHBIE MOHATHUS U omnpeesieHus. Mcropus u 0
MEPCIEKTUBBI AIEeKTpOoHKKH /Tema/
1.2 OcHOBHbIE NOHATHUSA U onpeenenus. Mcropus u 1 IK-3 .1-3 JI1.1J11.2
MIePCTIEKTHBBI JIEKTPOHUKY /JIek/ [K-3 .1-y JI1.3J11.4
[IK-3 .1-B J1.5J12.1
J12.2J13.1
1.3 Hcropus u nepcnekTiBbl 31eKTpoHuKH /Cp/ 1,5 IK-3 .1-3 JI.1J11.2
[K-3 .1-y J1.3J11.4
[IK-3 .1-B JI1.5J12.1
JI2.2J13.1
1.4 OcHOBHBIE TIOJIOXKEHHS TEOPUN 0
ANIEKTPOIPOBOTHOCTH TBepABbIX Ten  /Tema/
1.5 OCHOBHBIE TTOJIOKEHHS TEOPUHU 1 [K-3 .1-3 JI1.1JI11.2
3JIEKTPONPOBOAHOCTHU TBEPABbIX Ten  /JIex/ IK-3 .1-y J1.3J11.4
IIK-3 .1-B JI1.5012.1
JI12.2J13.1
1.6 OCHOBHBIE TT0JIOKEHHS TEOPUU 0,5 IK-3 .1-3 JIT.1 JI1.2
3JIEKTPONPOBOAHOCTH TBepAbIX Ten  /Cp/ IK-3 .1-y J1.3J11.4
IIK-3 .1-B JI1.5712.1
JI12.2J13.1
1.7 Kpucrannuueckas cTpyKTypa 4uCTOrO 0
noJynpoBogHuKa /Tema/
1.8 Kpucranmuueckast cTpykTypa 9ucTOro 1 [IK-3 .1-3 JI1.1JI1.2
noynpoBognuka  /Jlex/ [K-3 .1-y JI1.3J11.4
[IK-3 .1-B JI1.5J12.1
JI2.2J13.1
1.9 Kpucranmuueckast cTpykTypa 9ucToro 0,5 [IK-3 .1-3 JI1.1JI11.2
nosynpoBoaauka /Cp/ K-3 .1-y J1.3J11.4
[IK-3 .1-B JI1.5J12.1
JI2.2J13.1
1.10 [MpumecHsie noaynpoBoauuku /Tema/ 0
1.11 /JTex/ 1 [K-3 .1-3 JI1.1JI1.2
IK-3 .1-yY J1.3J11.4
IIK-3 .1-B JI1.5712.1
JI12.2J13.1
1.12 TIpumecHbie moaynpoBogHuky /Cp/ 0,5 K-3 .1-3 JI1.1 J11.2
MK-3 .1-y JI1.3J11.4
IIK-3 .1-B JI1.5012.1
JI12.2J13.1
Pa3nen 2. P-n-nepexon
2.1 DeKTprYecKre Iepexo sl B OTYPOBOIHUKAX 0
/Tema/
2.2 DJeKTpUUYECKHE epexo/ibl B OIYIIPOBOIHUKAX 0,25 IK-3 .1-3 JIT.1 JI1.2
/JTex/ MK-3 .1-yY J1.3J11.4
IIK-3 .1-B JI1.5012.1
J12.2J13.1
23 DJeKTpUUYECKHEe epeX0/Ibl B IOIYIPOBOIHUKAX 0,5 [K-3 .1-3 JI1.1JI1.2
/Cp/ MK-3 .1-yY J1.3J11.4
IIK-3 .1-B JI1.5012.1
JI12.2J13.1
2.4 DeKTPOHHO-BIPOYHbIE IIEPEXOJ U €0 CBOICTBA 0
MPU OTCYTCTBHMHU BHewIHero mnoss /Tema/
2.5 DNIEeKTPOHHO-IBIPOYHBIE TIEPEXO U €ro CBOWCTBA 0,75 [K-3 .1-3 JI1.1JI1.2
MIPU OTCYTCTBUH BHEUIHeTo mouis /JIex/ [K-3 .1-y J1.3J11.4
[IK-3 .1-B JI1.5J12.1
JI2.2J13.1
2.6 DNEeKTPOHHO-IBIPOYHBIE TIEPEXO U €r0 CBOWCTBA 0,5 [IK-3 .1-3 JI1.1JI1.2
[IPU OTCYTCTBHHU BHemHero moss /Cp/ K-3 .1-y J1.3J11.4
IIK-3 .1-B JI1.5J12.1

J12.2J13.1




2.7 DNEeKTPOHHO-ABIPOYHBIN MEPeX0 ] U ero CBOMCTBA 0
IIPY BO3ACHCTBUM NPSIMOTO HampshkeHus /Tema/
2.8 DNEeKTPOHHO-IBIPOYHBIN TIEPEXO] U €ro CBOWCTBA 0,5 IIK-3 .1-3 JIL.1 JI1.2
NpY BO3JICHCTBUY MPSIMOTO HanpsihkeHus /JIex/ [K-3 .1-y J1.3J11.4
IK-3 .1-B JI1.5J12.1
J12.2J13.1
2.9 OJEeKTPOHHO-IBIPOYHBIH MEPEXo/1 U ero CBOMCTBa 1,5 IK-3 .1-3 JI1.1JI11.2
IIpH BO3/ICHCTBUM MpsiMOro Hanpsikenus /Cp/ K-3 .1-y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI12.2J13.1
2.10 ONeKTPOHHO-ABIPOYHBIN IEPEXO]] U €ET0 CBOMCTBA 0
TIpH BO3/ICHCTBUU 00-paTHOTO Hanpsbkenus /Tema/
2.11 DNeKTPOHHO-IABIPOYHBIN Mepexo ] U ero CBOMCTBa 0,5 IIK-3 .1-3 JI1.1JI1.2
IIpY BO3ACHCTBUH 00-paTHOTO HanpsykeHwus /JIex/ [K-3 .1-y J1.3J11.4
IK-3 .1-B J1.5J12.1
J12.2J13.1
2.12 DNEeKTPOHHO-ABIPOYHBIN MEPEX0 ] U €ro CBOWCTBA 1,5 IIK-3 .1-3 JI1.1JI11.2
TIPU BO3JICHCTBUM 00-paTHOTO Hanpspxerwus /Cp/ IK-3 .1-Y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI2.2J13.1
2.13 Iepexonpl MeTamu-nonynpoBoauuk  /Tema/ 0
2.14 Tlepexoapl METaLI-MIONYIPOBOAHUK  /JIex/ 1 TK-3 .1-3 JI.1 JI1.2
IK-3 .1-Y J1.3J11.4
IK-3 .1-B JI1.5J12.1
J12.2J13.1
2.15 ITepexonpl metamn-nonaynpoBogauk /Cp/ 0,5 IK-3 .1-3 JI1.1 J11.2
MK-3 .1-Y J1.3J11.4
IK-3 .1-B JI1.5J12.1
J12.2J13.1
2.16 CBoiicTBa 1 XapaKTepUCTUKH p-n-riepexoxaa /Tema/ 0
2.17 CBoiicTBa M XapaKTepUCTHKH p-n-niepexona /Jlex/ 0,5 K-3 .1-3 JI.1J11.2
MK-3 .1-yY J1.3J11.4
IIK-3 .1-B JI1.5J12.1
JI2.2J13.1
2.18 CBoiicTBa 1 XapaKTepHCTUKH p-n-niepexoxaa /Cp/ 1,5 IK-3 .1-3 JI.1J11.2
MK-3 .1-Y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI2.2J13.1
2.19 IIpo6owu p-n-niepexopoB /Tema/ 0
2.20 IIpoGowu p-n-iepexonoB /Jlex/ 0,25 IIK-3 .1-3 JI1.1 J11.2
MK-3 .1-yY J1.3J11.4
IK-3 .1-B JI1.5J12.1
J12.2J13.1
2.21 IIpoGowu p-n-iepexonoB /Cp/ 0,25 IK-3 .1-3 JI1.1 J11.2
MK-3 .1-Y J1.3J11.4
IK-3 .1-B JI1.5712.1
JI12.2J13.1
2.22 Emkoctu p-n-nepexona /Tema/ 0
2.23 Emkoctu p-n-niepexona /Jlex/ 0,25 IK-3 .1-3 JI.1J11.2
MK-3 .1-Y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI2.2J13.1
2.24 Emkoctu p-n-niepexona /Cp/ 0,25 IK-3 .1-3 JI.1J11.2
[K-3 .1-y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI2.2J13.1
2.25 OCHOBHBIE TEXHOJIOTHIECKHE TIPOIECCHI 0

U3rOTOBJIEHUS p-n-nepexooB /Tema/




2.26 OCHOBHBIE TEXHOJIOTHIECKHE MTPOIECCHI 1,5 [IK-3 .1-3 JIT.1JI1.2
M3rOTOBICHUS p-n-niepexonos /Cp/ [K-3 .1-y J1.3J11.4
I1K-3 .1-B JI1.5J12.1
JI2.2J13.1
Paznen 3. [loaynpoBoaHMKOBBIE ANOIbI
3.1 OCHOBHBIC OHATHS U TPUHIHITEI /Tema/ 0
3.2 OCHOBHBIE MOHSTHS ¥ IPUHIHIIBI /JIek/ 1,5 IK-3 .1-3 JI.1J11.2
MK-3 .1-y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI2.2J13.1
33 OcHOBHBIE MOHATHS U TIpUHIHIEL /Cp/ 1,5 IK-3 .1-3 JI.1J11.2
[K-3 .1-y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI2.2J13.1
34 HccnenoBanue MHTErpajibHbBIX 1100B /J1ab/ 4 IK-3 .1-3 JI.1J11.2
[K-3 .1-y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI2.2J13.1
3.5 OkBuBaneHTHas cxema /Tema/ 0
3.6 DkBuBajeHTHas cxema /JIex/ 0,5 I1K-3 .1-3 JI1.1 J11.2
MK-3 .1-yY J1.3J11.4
IK-3 .1-B JI1.5012.1
J12.2J13.1
3.7 OxBuBajeHTHas cxema /Cp/ 0,5 IK-3 .1-3 JIT.1 JI1.2
IK-3 .1-yY J1.3J11.4
IK-3 .1-B JI1.5712.1
J12.2J13.1
38 Brimpsamurensablie auoasl. IMIynbcHbIE JUOBI 0
/Tema/
3.9 Brmpsimurensabie auoap!. IMImynbcHBIE THOIBI 1 [IK-3 .1-3 JIT.1JI1.2
/JTex/ [K-3 .1-y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI2.2J13.1
3.10 Brmpsimurensabie auoapl. IMITy nbCHBIE THOBI 1 [IK-3 .1-3 JIT.1 JI1.2
/Cp/ [K-3 .1-y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI2.2J13.1
3.11 Crabunutponst /Tema/ 0
3.12 Crabwmurponsr /Jlex/ 1 IK-3 .1-3 JIT.1 JI1.2
IK-3 .1-yY JI1.3J11.4
IK-3 .1-B JI1.5712.1
J12.2J13.1
3.13 Crabwnmurponst /Cp/ 1,5 IK-3 .1-3 JI1.1 J11.2
MK-3 .1-yY J1.3J11.4
[1K-3 .1-B JI1.5712.1
J12.2J13.1
3.14 Bapukanesi /Tema/ 0
3.15 Bapukanst /JIex/ 1 IK-3 .1-3 JI1.1J11.2
[K-3 .1-y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI2.2J13.1
3.16  |Bapukansi /Cp/ 1,5 IK-3 .1-3 JI1.1J11.2
[K-3 .1-y J1.3J11.4
IK-3 .1-B JI1.5J12.1
JI2.2J13.1
3.17 Juoxp! npyrux tumnos /Tema/ 0




3.18 Juoxs! npyrux tunos /Cp/ IK-3 .1-3 JI.1J11.2
MK-3 .1-y J1.3J11.4
[K-3 .1-B JI1.5J12.1

J12.2J13.1




Pa3nen 4. Bunoasipubie TpaH3UCTOPBI

4.1 OCHOBHBIE MTOHATHS U TPUHIHMITEL /Tema/ 0

4.2 bunonspHele TpaH3UCTOPBI: ONPEEICHUE, TUIIDI, 1 IK-3 .1-3 JI1.1J11.2
MIPUHIUT ASHCTBUS, KOAPPUIHEHT epeaadn ToKa [K-3 .1-y JI1.3J11.4
AMUTTEPA, 3PPEKT Dpiu, «KIPOKOI» Oa3bl, IK-3 .1-B JI1.5712.1
HaKOIUIEHHE U pacCacblBAaHUE HEOCHOBHBIX JI2.2J13.1
HOCHUTeNeH 3apsaa B 6aze, mpoOOu Mepexo/ioB,

BTOPHYHBIN MTPOOOH, peXKUMBI pabOTHI, TAPAMETPEI,
XapaKTepU3YIOIIUe yCUIIUTENbHBIE CBOMCTBA
TPaH3UCTOPOB, BXOJHOE CONPOTHBIICHHE,
BO3MOJKHBIE CXeMbI BKITIOUeHUs. /JIex/

43 Bunonsipueie TpaH3UCTOPHI: ONpeeNeHNe, TUIIHI, 1 IIK-3 .1-3 JI1.1JI11.2
MIPUHIUT ASHCTBUS, KOAPPUIHEHT epeaadn ToKa [K-3 .1-y JI1.3J11.4
AMUTTEPA, 3PPEKT Dpiu, «KIPOKOI» 0a3bl, [K-3 .1-B JI1.5712.1
HaKOIUIEHHE U pacCacblBAaHUE HEOCHOBHBIX JI2.2J13.1
HOCHUTeNeH 3apsaa B 6aze, mpoOOu Mepexo/ioB,

BTOPHYHBIN MPOOOH, peXKUMBI pabOTHI, TAPAMETPEI,
XapaKTepU3YIOIUe yCUIIUTENbHBIE CBOMCTBA
TPaH3UCTOPOB, BXOJHOE CONPOTHBIICHHE,
BO3MOJKHBIE CXeMBI BKitodeHus. /Cp/

4.4 CxeMBbl BKIIOUCHHUS TPAH3UCTOPa € OOLIMM 0
IMHTTEPOM U o01eit 6a3oii /Tema/

4.5 CxeMbl BKIIOUSHHUS TPAH3UCTOPa C OOLIHM 2 IIK-3 .1-3 JIL.1JI1.2
SMUTTEPOM U o01ei 6a3oil. OnpeneneHue IK-3 .1-Y J1.3J11.4
OCHOBHBIX MapaMeTpoB (K03()HUITMEHTHI YCHIICHHS, [IK-3 .1-B JIL.5J12.1
BXOJHOE COIPOTHUBJICHUE) U BOJIbTaMIICPHbIE JI2.2J13.1
XapaKTePUCTHKH. VCIONb30BaHHE BHIXOJHBIX
XapakTepucTuK cxembl ¢ OO 115 aHanu3a u
pacyera cXeM ¢ Harpy3KOW: Harpy304Has npsmasi,
pabouas Touka, pexxumsbl paboTel.  /Jlex/

4.6 HccnenoBanre OUIONSPHOTO TPAH3UCTOPA B 8 IIK-3 .1-3 JI.1 JI1.2
CXeMax BKIIOYEHHs ¢ OOIUM IMUTTEPOM U 00IIeH [K-3 .1-y J1.3J11.4
6azoii /J1ab/ IK-3 .1-B J1.5J12.1

JI12.2J13.1

4.7 CxeMbl BKIIFOYEHUS TPAH3UCTOPA C 0OLIHM 5 IK-3 .1-3 JI1.1J11.2
SMUTTEPOM U o01eit 6a3zoii. OnpeneneHne IK-3 .1-Y J1.3J11.4
OCHOBHBIX MapameTpoB (K03QHUIMEHTH! YCHIICHUS, [IK-3 .1-B JIL.5J12.1
BXOJIHOE COIIPOTHBIICHUE) U BOJbTAMIICPHBIC J12.2J13.1
XapakTepuCTUKU. Vcronb30BaHHEe BBIXOIHBIX
XapakTepUCTUK cxembl ¢ OO s aHamu3a u
pacyera CXeM ¢ Harpy3KOW: Harpy304Has npsmasi,
pabouas Touka, pexxumsl padbotel.  /Cp/

4.8 Cxema BKIIIOYECHUSI TPAH3HUCTOpa € OOIIUM 0
KoJuteKTopoM /Tema/

4.9 CxeMa BKJIFOUCHHS TPAH3UCTOpa C O0IIUM 0,5 K-3 .1-3 JI1.1J11.2
kosekTopoM. OtmpeieneHne OCHOBHBIX [K-3 .1-y JI1.3J11.4
napameTpoB (KO3 QHIMEHTHI YCUIICHUS, BXOJHOE [IK-3 .1-B JI1.5J12.1
COIIPOTHUBIICHHE), BOJIbTAMIIEPHBIE XapaKTEPUCTUKU JI2.2J13.1
u obnactu npumMeHeHus. /Jlex/

4.10 CxemMa BKJIFOUEHHS TPAH3UCTOpa C OOIIUM 1 K-3 .1-3 JI1.1J11.2
KoJutektopoM. OtpeieNieHre OCHOBHBIX IIK-3 .1-Y JI1.3J11.4
napameTpoB (KO QHIUEHTH yCUIICHHUS, BXOJHOE [K-3 .1-B JI1.5712.1
COTIPOTHBIIEHHE), BOJBTAMIIEPHBIC XapaKTEPUCTUKA J12.2J13.1
u obnactu npumenenus. /Cp/

4.11 Bnusinue pexkxuma paboThl TpaH3UCTOPA U 0

TeMIIepaTypsl OKpYKaroed cpeabl Ha ero
rapaMeTpsl U xapakTepuctuku /Tema/




4.12

Brnusinue pexxuma paboThl OUITOSPHOTO
TPaH3UCTOPa U TEMIIEPATYPbI OKPYIKAIOIIEH CPeIbl
Ha ero K03 UIMEHTHI epeJau Toka. BiusHue
TeMIIepaTypbl OKPYKArOLIeH cpebl Ha
BOJIETAMIICPHBIC XaPAKTEPUCTHKN OHITOISIPHBIX
TPaH3UCTOPOB (CXEMBI BKJIIOjavascript:;uenus ¢ OO
u OB). /Jlex/

0,5

JI1.1J11.2
J1.3J11.4
JI1.5J12.1
J2.2J13.1

4.13

Bumsiauie pexxuma paboThl OUITOISIPHOTO
TPaH3UCTOPA U TEMIIEPATYPhI OKPYIKAIOIIEH CpeIbl
Ha ero K03 uUIMeHTHI Iepeiaun ToKa. Briusaue
TeMITepaTypbl OKPYKAOIIei Cpebl Ha
BOJIbTAMITEPHBIE XapaKTEPHCTHKN OUITOIISPHBIX
TpaH3ucTOPOB (cxeMsbl BKItoueHus ¢ OO u OB).
/Cp/

J1.1J11.2
JI1.3J11.4
J1.5J12.1
JI2.2J13.1

4.14

Monenu GuIosipHBIX TpaH3ucTopos /Tema/

4.15

Mojenu GUITONIIPHBIX TPAH3UCTOPOB Doepca-
Mouna (mpocteiiias 1 MoaU(pUIMPOBaHHAS),
o0IIe aHATUTHIECKIE BBIPKEHHUS IS TOKOB
TpaH3ucTOpa. ManocurnanbpHas (u3nueckas cxema
3aMeIleHHs] MHTErPaJIbHOTO TPaH3MCTOpa Ha
BBICOKOH yacToTre. Ee OCHOBHBIE MapaMeTpsl,
OTIIMYHUE OT CXEMBI IUCKPETHOTO TPAH3UCTOPA.
Mopenu GUIIOISIPHOTO TPAH3UCTOPA B BUJIE
AKTUBHOT'O YETHIPEXIOIIOCHUKA: IPUHIINIT
MOCTPOSHUS MOJEIIH U COCTABICHHS CUCTEMBI
ypaBHeHui 11 cuctemsl H — mapamerpoBu 'Y -
napaMeTpoB. OU3NYECKHH CMBICI KO (UIIIEHTOB,
SKBUBAJICHTHBIE CXeMBbIL.  /JIeK/

J1.1J11.2
J1.3J11.4
J1.5J12.1
J2.2J13.1

4.16

Mojenu GUITONIIPHBIX TPAH3UCTOPOB Doepca-
Mouna (mpocteiiias 1 Moau(UIMPOBaHHAS),
o01111e aHATUTHYECKUE BBIPAXKEHHS [l TOKOB
TpaH3ucTOpa. MajgocursanpHas pusnyeckas cxema
3aMeIleHHs MHTErPAJIbHOTO TPaH3MCTOpa Ha
BBICOKOH yacToTe. Ee OCHOBHBIE TapaMeTpsl,
OTJIIMYHUE OT CXEMBI IMCKPETHOTO TPAH3UCTOPA.
Mopenu GUIIOISIPHOTO TPAH3UCTOPa B BUJIE
aKTUBHOT'O YETHIPEXIOIIOCHUKA: TIPUHIINTT
MIOCTPOCHHUS MOJEIH U COCTABICHHS CHCTEMBI
ypaBHeHHH 111 cucteMbl H — mapametpoB u Y -
napameTpoB. @usnveckuii cMbici KO3pPUIHEHTOB,
9KBUBAJICHTHBIC cXeMbl. /Cp/

IIK-3 .1-3
IK-3 .1-Y
IIK-3 .1-B

J1.1J11.2
J1.3J11.4
J1.5J12.1
JI2.2J13.1

4.17

YacTOTHBIE CBOMCTBA OHUITOJISIPHBIX TPAH3HCTOPOB
/Tema/

4.18

YacToTHbIe CBOMCTBA OUIIONAPHBIX TPAH3UCTOPOB:
OCHOBHBIE NTPHUYNHBI CHIKEHUS Y CHITUTEIEHBIX
CBOWCTB, IPEIeIbHBIC YaCTOThI YCUIICHUS IS CXEM
OB u O3, makcuMalbHasI 9acTOTa TeHepalliH,
rpaHUYHas 4acToTa ycuiaeHus Toka. CriocoOsl
YIJIyYIICHHUS] YACTOTHBIX CBOMCTB OUIOISPHBIX
TpaH3ucTopoB. /JIex/

IIK-3 .1-3
IIK-3 .1-Y
IIK-3 .1-B

JI1.1JI11.2
J1.3J11.4
JI1.5J12.1
J12.2J13.1

4.19

YacToTHbIE CBOMCTBA OUTIONSAPHBIX TPAH3HCTOPOB:
OCHOBHBIE TPUYHHBI CHIKEHUS YCHUIINTEIbHBIX
CBOWCTB, ITPECIbHBIC YaCTOThI YCUIICHUS IS CXEM
Ob u O3, MmakcuMallpHas YacToTa reHepaluy,
rpaHUYHas YyacToTa ycuieHus Toka. CriocoOb
YIJIy4YIICHUS YaCTOTHBIX CBOMCTB OUIONISAPHBIX
Tpan3uctopoB. /Cp/

IK-3 .1-3
IIK-3 .1-Y
IIK-3 .1-B

J1.1J11.2
J1.3J11.4
J1.5J12.1
J2.2J13.1

4.20

CoOCTBEHHBIE LITyMbI OUIIOISAPHBIX TPAaH3UCTOPOB
/Tema/




4.21 CoOCTBEHHBIE IIIyMbI OUIOJIIPHBIX TPAH3UCTOPOB: TK-3 .1-3 JI.1J11.2
OCHOBHBIE COCTABJIIOLIUE MTOJTHOTO IIyMa, TIK-3 .1-Y JJ1.3J11.4
KOX(QQHIIMEHT IIyMa U €ro 3aBUCUMOCTh OT PEKUMA IK-3 .1-B JI1.5712.1
paboThI TPAaH3UCTOPA, TEMIIEPATyPhl, BHYTPEHHETO J12.2J13.1
COIIPOTHUBIICHUS] HCTOYHHUKA CUTHAJIA U CXEMBI
BKJIIOYEHUS TPAH3UCTOPA, paclpe/ieieHie IIyMOB B
JMana3oHe 4acToT. MalomryMsIe TpaH3uCTOPEI.

/Cp/

4.22 TeXHOOTHs U3rOTOBJICHUS OHITOJIIPHBIX
TpaH3ucTOpoB /Tema/

423 TexHoIOorus U3rOTOBJIECHUS OUNOJISPHBIX IIK-3 .1-3 JI1.1J11.2
tpau3uctopos /Cp/ TK-3 .1-y JI1.3J11.4

IK-3 .1-B J1.5J12.1
J12.2J13.1
Paspea 5. IloneBbie TPaH3UCTOPBI

5.1 OOu1re NOHATHS ¥ NPUHIHIEL. [ToJeBbIe
TPAH3UCTOPHI C YNPABISIONIAM pP-N- IEPEX0IOM
/Tema/

5.2 ITomeBbie TpaH3UCTOPHI: IPUHIIUT TEHCTBUS, TIK-3 .1-3 JIT.1JI1.2
OTJIMYUE OT OMIIOJISIPHBIX, CXEMBbI BKIIFOUCHHUS, TIK-3 .1-Y JI1.3 J11.4
CcXeMbl 3amelnieHus (Gpu3ryeckas U B BUIC TIK-3 .1-B JI1.5J12.1
aKTHBHOT'O YETHIPEXIOMIOCHHUKA), IPEUMyILecTBa JI2.2J13.1
1 00JaCTH IPUMEHEHHS. Y CTPOCTBO M IPHHLIMIT
JICHCTBUS MOJIEBBIX TPAH3UCTOPOB C YIPABIISIOIIUM
p-n-nepexonoM. BonbTaMiepHsie XapakTepUCTHKH
B CXEMe C OOLIMM MCTOKOM, OCHOBHBIE IIapaMETPBI.

/JTex/

53 [TomeBrie TpaH3UCTOPHI: IPUHIIUT IEHCTBUS, TIK-3 .1-3 JIT.1JI1.2
OTJIMYUE OT OMIOJISIPHBIX, CXEMBbI BKIIIOUEHHUS, TIK-3 .1-Y J1.3J11.4
CcXeMbl 3amelteHus (Gpu3nyeckas u B BUIC IK-3 .1-B JI1.5712.1
aKTHBHOI'O YETHIPEXIONIOCHHUKA), IPEUMYILECTBA J12.2J13.1
1 00JIaCTH IPUMEHEHHSI. Y CTPOHCTBO U TIPUHIIUTT
JIEHCTBUS MOJIEBBIX TPAH3UCTOPOB C YIPABIISIOIIUM
p-n-nepexonoM. BonpramMnepHsie XapaKTepUCTUKH
B CX€Me€ C OOIUM UCTOKOM, OCHOBHBIC TIAPaMETPHI.

/Cp/

54 MJII TpaH3ucTOpHI CO BCTPOSHHBIM U
WHAYIIMPOBAHHBIM KaHaiamu /Tema/

5.5 VYerpoiictBo v npuHuun aeicteust M/ TIK-3 .1-3 JI1.1 J11.2
TPaH3UCTOPOB CO BCTPOCHHBIM KaHAJIOM. IIK-3 .1-Y JI1.3J11.4
BonpsTamnepHsle XapaKTEPUCTUKU B CXEME C IIK-3 .1-B JI1.5712.1
OOIIMM UCTOKOM M UX OCHOBHBIE TTapaMETpBhI. J12.2J13.1
YcrpolictBo u npuHmn aekicTera M/IIT
TPAaH3UCTOPOB C HHIYIUPOBAHHBIM KaHAJIOM.

BonbramnepHbie XapaKTEpUCTHKH B CXEME C
00IIMM UCTOKOM M UX OCHOBHBIE TIAPaMETPBL.
/JTex/

5.6 VYerpoiictBo v npuHnun aeicteust M/ TIK-3 .1-3 JI1.1 J11.2
TPaH3UCTOPOB CO BCTPOCHHBIM KaHAJIOM. IIK-3 .1-Y JI1.3J11.4
BonsTamnepHsle XapaKTEPUCTUKU B CXEME C IIK-3 .1-B JI1.5712.1
OOIIMM UCTOKOM M UX OCHOBHBIC TTapaMETpBhI. J12.2J13.1
YcrpolictBo u npuHmn aekicTera M/IIT
TPAaH3UCTOPOB C HHIYIUPOBAHHBIM KaHAJIOM.

BonbramnepHbie XapaKTEpUCTHKH B CXEME C
00IIMM UCTOKOM M UX OCHOBHBIE TIAPaMETPBL.
/Cp/

5.7 IMonessie TpaH3ucTOpbl ¢ 6aprepom LloTTku /Tema/

5.8 VYCeTpoHCTBO M NPUHITUN IEHCTBUS MOJIEBBIX TIK-3 .1-3 JIT.1JI1.2
TpaH3ucTopoB ¢ OaprepoM LllorTkr. HopmanbHo IIK-3 .1-y JI1.3J11.4
OTKPBITbIE 1 HOPMAJIbHO 3aKPbIThIE TPAaH3UCTOPBHI. [IK-3 .1-B JI1.5J12.1
BonpsTamnepHsle XapaKTEPUCTUKU B CXEME C JI2.2J13.1

o0mmM ucTokoM.  /JIex/




VYCTpoHCTBO M MPUHITUT IEHCTBUS MOJIEBBIX 4 1 [K-3 .1-3 JIT.1JI1.2

TpaH3ucTopoB ¢ 6aprepom HlorTku. Hopmansao [K-3 .1-y JI1.3J11.4

OTKPBIThIE U HOPMAJIBHO 3aKPBIThIE TPAH3UCTOPBHI. IIK-3 .1-B JI1.5712.1

BonbsTamnepHsle XapakTEPUCTUKU B CXEME C JI2.2J13.1

o0mum ucrokom. /Cp/

[ToneBble TpaH3UCTOPBI C YNIPABISAIOIINM 4 0

NIEPEX0/10M METAJII-TIOJIYTIPOBOIHUK U

rereponepexonom /Tema/

[ToneBbie TPaH3UCTOPHI C YIIPABIISIONUM 4 1 [K-3 .1-3 JIT.1JI1.2

NIEPEXOI0M METAJI-TIOIYIIPOBOAHUK U [K-3 .1-y JI1.3J11.4

rereponepexoaoM /Cp/ TK-3 .1-B JI1.5712.1
J12.2J13.1

Paznen 6. ®oTor/1IeKTpUYECKHE U

U3J1y4aTesibHble IPHOOPHI

@D0oTO1OBl, CBETOAUOABL, OITPOHBI, 4 0

WH)KEKIMOHHBIN nazep /Tema/

CBeToaNO bl MPUHLUI AEUCTBUS, CIIEKTPAILHBIE 4 2 [K-3 .1-3 JIT.1JI1.2

XapaKTEePUCTUKU M 00JIaCTU IPUMEHEHUS. IK-3 .1-yY JI1.3J11.4

WHXeKIMOHHBIH Ja3ep. IIK-3 .1-B JI1.5J12.1

doToaroabl: NPUHIMII AEHCTBHs, yPaBHEHHE J12.2J13.1

D6epca-Mosuia, BOJIbTAMIIEPHBIC XapAKTEPUCTHKH,

PEXUMBI pabOThI, OCHOBHBIE ITApAMETPbl U

00J1aCTH TPUMEHEHUSI.

OnTpOHBL: PUHIIMIT ACHCTBHUS, XapaKTEPUCTUKU 1

00J1aCTH TPUMEHEHUSI.

/Jlex/

CBeTouobl: IPUHLUI JEHCTBUS, CIIEKTPAIbHbIE 4 2 IK-3 .1-3 JI1.1J11.2

XapaKTePUCTHKH M 00JIaCTH IPUMEHEHHUS. IIK-3 .1-Y JI1.3J11.4

WnxexkunoHHbIHM Na3ep. IIK-3 .1-B JI1.5J12.1

DOoTOANOABL: IPUHIUI ACHCTBUS, ypaBHEHUE J12.2J13.1

D6epca-Moa, BOIbTaMIIEPHBIE XapAKTEPHCTHKH,

PeXUMBI pabOThI, OCHOBHBIE MTApaMeTPbl 1

00J1aCTH TPUMEHEHUSI.

ONTpOHBL: NPUHIIMIT ACHCTBUS, XapaKTEPUCTUKU 1

oOiactu npumeHenus. /Cp/

dotope3ucTopsl, GOTOTPaH3UCTOPEL, 4 0

¢dororupuctoper  /Tema/

doTope3ucTopsl, HOTOTPAH3UCTOPHI, 4 1 [K-3 .1-3 JIT.1JI1.2

¢dortotupucTopsl. [IpuHINIBI JEHCTBUS, OCHOBHBIE IIK-3 .1-Y JI1.3 J11.4

napameTpsl u obnactu npumenenus  /Cp/ TIK-3 .1-B JI1.5712.1
J12.2J13.1

Paznen 7. DjeMeHTHI HHTErPAJILHBIX CXeM

Knaccuukanust ”HTErpanbHBIX MUKPOCXEM. 4 0

OCHOBHBIE KOMITOHEHTHI HHTETPATBHBIX CXeM

/Tema/

WHTerpanbHbie MUKPOCXEMBI: KJIACCU(PHUKALINS U UX 4 2 [K-3 .1-3 JIT.1JI1.2

OCHOBHBIE KOMIIOHEHTBI — TPaH3UCTOPBIL, IUOBI, IIK-3 .1-Y J1.3711.4

pe3ucTopsl, KoHAeHcaTopbl. OCOOEHHOCTH IIK-3 .1-B JI1.5J12.1

aKTUBHBIX U MACCUBHBIX 2JIEMEHTOB MHTETPATIbHBIX J12.2J13.1

MuKpocxeM. CIocoObl ANOAHOTO BKIIIOUEHHUS

HMHTETPaIbHON TPAH3UCTOPHOM CTPYKTYPHI U

CpaBHEHHE UX 110 OCHOBHBIM mapametpam. /Cp/

HccnenoBanne MacCUBHBIX 3JIEMEHTOB 4 4 [K-3 .1-3 JI1.1JI1.2

UHTETpaJIbHBIX cxeM /J1ab/ IIK-3 .1-y JI1.3 J11.4

IK-3 .1-B JI1.5J12.1

JI12.2J13.1

Paznen 8. [Ipu6Gopsl BAKYYMHOI 3JIEKTPOHUKH

OO01ye MOHATHS U NPUHIMIIBL. DJIEKTPOBAKYYMHBIE 4 0

nuoa u Tpuox /Tema/




8.2

[TpuGopsI BAKYyyMHOM 3JICKTPOHUKHU. DICKTPOHHBIC
JIAMIIbI, JIEKTPOHHAS M TEPMOAJIEKTPOHHAS
amuccus, 3¢pdpext LLIoTTkH, SMUCCHOHHBIN TOK.
OCHOBHBIE THITBI KaTOJIOB, UX YCTPOMCTBO,
JOCTOMHCTBA U HEIOCTATKH. DJIEKTPOBAKYYMHBII
JMOJ: YCTPOICTBO, NPUHIIMIT paOOThI, 3aKOH
CTETICHU TPeX BTOPBIX, PEKUM HACHIIICHHS,
aHOJIHAsl XapaKTEPUCTHKA, OCHOBHBIC TIAPaMETPHI.
DNeKTPOBaKyyMHBIN TPHUOJ: yCTPOUCTBO, IPHHIIUIT
paboThl, BOIbTaMIIEPHBIE XapaKTEPUCTUKH,
(bopmyna bapkrayseHa, OCHOBHbIE ITapaMeTPhI U
HEJIOCTATKH.

/JTex/

MK-3.1-3
IK-3 .1-Y
IIK-3 .1-B

JI1.1J11.2
JI1.3J11.4
JI1.5J12.1
J12.2J13.1

8.3

[TpubopbI BaKyyMHOMU 3JICKTPOHUKHU. DIICKTPOHHBIC
JIAMITBI, JIEKTPOHHAS M TEPMOAJIEKTPOHHAS
amuccus, 3¢ ekt [LIoTTKkH, SMUCCHOHHBIN TOK.
OCHOBHBIE THITBI KaTOJIOB, HX YCTPOHCTBO,
JIOCTOMHCTBA Y HEIOCTATKH. DJIEKTPOBAKYYMHBII
JIMOJ: YCTPOICTBO, NPUHIIMI pabOThI, 3aKOH
CTETIeH! TPeX BTOPBIX, PEKUM HACHIIICHHS,
aHOJIHAsI XapaKTEPUCTHKA, OCHOBHBIC TIAPaMETPHI.
DJeKTPOBaKyyMHBIH TPHUOJ: YCTPOHUCTBO, IPHHLIHIT
paboThl, BOIbTAMIIEPHBIE XapAKTEPUCTUKH,
(bopmyna bapkrayseHa, OCHOBHbIE ITapaMeTPhl U
HenocraTku. /Cp/

IK-3 .1-3
IK-3 .1-yY
IIK-3 .1-B

JI1.1J11.2
JI1.3J11.4
J1.5J12.1
J12.2J13.1

8.4

MHOT03JIEKTPOAHBIE AIEKTPOBAKYYMHBIE JTAMITBI
/Tema/

8.5

MHOT03JIEKTPOAHAS DIIEKTPOBAKYYMHas JTaMIia
TETPOJ: yCTPONUCTBO, IPUHIIUI PaOOTHI,
0COGEHHOCTH BOJILTAMIIEPHBIX XaPAaKTEPUCTHK,
JIOCTOMHCTBA U HEJOCTATKH. MHOr03J1€KTpOAHAs
SIIEKTPOBAKYyMHas JIaMIIa IEHTOI: YCTPOMCTBO,
HPHUHIKI PaOOTEI, BOJILTAMIIEPHBIE
XapaKTEPUCTUKH, JOCTOUHCTBA M HEJOCTATKH.
/Jlex/

IK-3 .1-3
IK-3 .1-Y
IIK-3 .1-B

JI1.1J11.2
J1.3711.4
JI1.5J12.1
J12.2J13.1

8.6

MHOr03/1eKTpOJHAs JICKTPOBAKYYMHAsI JIaMIia
TETPOA: YCTPOHCTBO, MPUHIIUI PAOOTEHI,
0COOCHHOCTH BOJIBTAMIIEPHBIX XaPAKTEPUCTHK,
JOCTOMHCTBA U HEJOCTATKU. MHOTO3JICKTPOIHAS
3JIEKTPOBAKyyMHAsI JIaMITa [IEHTOI: YCTPOHCTBO,
MPUHIUI PabOThI, BOJILTAMIICPHBIC
XapaKTepUCTUKH, TOCTOUHCTBA U HepocTaTku. /Cp/

0,5

MNK-3 .1
IK-3 .1-Y
IIK-3 .1-B

JI1.1J11.2
JI1.3J11.4
J1.5J12.1
J12.2J13.1

8.7

DJeKTpoBaKyyMHbIE MUKpoJaMmbl /Tema/

8.8

BakyyMHbIe HHTETpaIbHBIE CXEMBI.
DJIEKTPOBAKYyMHbIE MUKPOJIAMITBL: 0COOEHHOCTH
pa6OTbI, OCHOBHBIC THUIIbI KaTOJ0B, OCHOBHBIC
JOCTOMHCTBA. Y CTPOWCTBO U MPUHIUI  PabOTHI
AJIEKTPOBAKYyMHOTO MUKpOTpuoaa. /Jlek/

IK-3 .1
[K-3 .1-y
IIK-3 .1-B

JI1.1J11.2
JI1.3711.4
JI1.5J12.1
J12.2J13.1

8.9

BakyyMHbIE HHTETPAJIbHBIC CXEMBI.
DJeKTPOBaKyyMHBIE MUKPOJIAMITBI: OCOOCHHOCTH
paboThl, OCHOBHBIE THITBI KATOJJOB, OCHOBHBIE
JOCTOWHCTBA. Y CTPOWCTBO M MPUHIMIT  PaOOTHI
AJIEKTPOBAKYyMHOT0 MUKpoTpuoga. /Cp/

0,5

IK-3 .1
[K-3 .1-¥Y
IIK-3 .1-B

JI1.1J11.2
JI1.3711.4
JI1.5J12.1
J12.2J13.1

8.10

CBU snekrponssle gamisl /Tema/




8.11 OnekrpoBakyymHbie mpubopsr CBY ¢ 4 2 [K-3 .1-3 JI1.1 JI1.2 JI1.3
JUHAMUYECKUM yNpaBJIEHUEM: IPUHLIUN I€HCTBUS IK-3 .1-yY |JI1.4 J11.5J12.1
U OCHOBHBIE THIIBL. IIK-3 .1-B J12.2J13.1
IIponeTHslil KIMCTPOH: YCTPOHCTBO M MIPUHIUII
paboThI, JOCTOMHCTBA M HEAOCTATKH.
OTpaxaTenbHbli KIUCTPOH: YCTPOHCTBO U
HPHHINT PabOTHI, MaNa30H MPUMEHEHHUS.

JIBB 1 JIOB O-tHna: ycTpoHCTBO U MPUHIIMI
paboTHI, JOCTOMHCTBA M HeZOCTaTKH. OCHOBHEIE
TUIIBI 3aMEJUISIONINX CUCTEM.

MarneTpoH: yCTpOCTBO 1 OCHOBHEIE

XapaKTePUCTHKU.
/JTex/

8.12 OnekrpoBakyymHbie pubopsr CBY ¢ 4 3 [K-3 .1-3 JI1.1 JI1.2 JI1.3
JUHAMUYECKUM YIPaBICHUEM: IIPHHIUI JeHCTBUS IK-3 .1-yY |JI1.4 J11.5J12.1
W OCHOBHBIE THIIBI. IIK-3 .1-B JI2.2J13.1

IIponeTHslil KIMCTPOH: YCTPOHCTBO M IIPUHIUIL
paboTHI, JOCTOMHCTBA M HETOCTATKH.
OTpaxaTenbHbIH KIUCTPOH: YCTPOHCTBO U
IIPUHLUI PabOThI, AUANA30H IPUMEHEHHUS.

JIBB 1 JIOB O-tHna: ycTpoiCTBO U MPUHIIMIT
paboTHI, JOCTOMHCTBA M HeZocTaTKH. OCHOBHEIE
THUIIBI 3aMEUISIONINX CUCTEM.

MarHeTpoH: yCTpOHCTBO U OCHOBHBIE
XapakTepucTuku. /Cp/

8.13 Wunukaropusie mpubopsr /Tema/ 4 0
8.14 . UnauxaTopHble pUOOPHI: OCHOBHBIE THUIIBI, 4 2 MK-3.1-3 |JI1.1 JI1.2 J11.3
YCTPOWCTBO 1 npuHIMN paboTel. Jucmien. /Cp/ [IK-3 .1-Y |JI1.4 J11.5J12.1
I1K-3 .1-B J12.2J13.1
Pazpnen 9.
9.1 Wuas konTakTHas padora /Tema/ 4 0
9.2 Koncynbtuposanue B Teuenue cemecrpa /MKP/ 4 0,35 | IIK-3.1-3 |JI1.1J11.2J11.3
MK-3 .1-y |JI1.4 J11.5J12.1
I1K-3 .1-B J12.2J13.1
9.3 KoncynbrupoBanue nepen sk3ameHoM /Tema/ 4 0
9.4 KoncynerupoBanue nepes sk3ameHom /Kue/ 4 2 MK-3 .1-3 JI1.1 JI1.2 JI1.3
IK-3 .1-Y |JI1.4 J11.5J12.1
IK-3 .1-B J12.2J13.1
9.5 Yacsl Ha koHTpOIIb /Tema/ 4 0
9.6 Dx3ameH /DKk3aMeH/ 4 44,65 | TIK-3.1-3 [JI1.1 J11.2 JI1.3

1
[IK-3 .1-Y |JI1.4 J11.5J12.1
IIK-3 .1-B JI2.2J13.1

5. OHEHOYHBIE MATEPHUAJIBI 1O JUCITUIIJIMHE (MOY JIIO)

O1eHOYHBIE MaTepUabl  MIPUBENICHEI B IIPHIOKEHNH K pabouei mporpaMMe AUCIUATUTUHEL (CM.
JTOKyMEHT «OIICHOUHBIE MaTepUAIIbI IO AUCIHUITIHHE «DJICKTPOHHUKAY).

6. YHEBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUME JUCHUIIJIMHBI (MOJ1Y JIS)

6.1. Pexomenayemas inteparypa




6.1.1. OcHoBHasi TUTEpPaTypa

ABTOpI)I, COCTaBUTCIIN

3arnaBue

W3parenscTBoO,
roa

KonnuectBo/
Ha3Banue DbC




Ne ABTODBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | KommuaectBo/
roJ HazBanue ObC

JI1.1 |Jlerocraes H. C., TBepaoTenbHas AIEKTPOHUKA : yueOHOe rmocodue Tomck: Tomckuii [978-5-4332-
Yetsepros K. B. rocymapctenn |0021-0,

bl yHUBepcuTeT |http://www.ipr
cucTeM bookshop.ru/1
ynpasieHus 1 [3981.html
PamModIeKTPOH

HKH, DJb

Konrenr, 2011,

244 c.

JI1.2 |Acraiikun A. U., Bakyymnas MuxpoBosiHOBas 2neKTpoHuka. dusnko- Capos: 978-5-9515-
Boponuna JI. B., TEXHUYECKUE OCHOBBI : yueOHOE IIocodue Poccuiickuit 0197-4,
Jlunaro A. @., ITpode ¢benepanbubii  |http://www.ipr
B. b., Acraiikun A. U. sinepHbIid eHTp  |bookshop.ru/6

— BHUUDO®, 0839.html
2012, 377 c.

JI1.3 |Bonoso3os A. M. OCHOBBI JIEKTPOHUKH : y4eOHOE rocobue Mockga, 978-5-9729-
Boimornaa: 0346-7,
Wnodpa- http://www.ipr
Umxenepus, bookshop.ru/8
2019, 140 c. 6566.html

JI1.4 |Pa3unkun B. I1. OnexrpoHuka. Yacts 2 : yueOHOoe nocobue HoBocubupck:  [978-5-7782-
HoBocubupckw i [2530-5,
rocyaapcTBeHH  |http://www.ipr
blif TexHIYeckuid |bookshop.ru/4
YHUBEPCHUTET, 5203.html
2014, 106 c.

JI1.5 |Jlauun B.U., CaBenoB |Dnekrponuka : Yuebd.mocoOue i BTy30B PocroB-Ha- 5-222-00998-

H.C. Hony:®ennkc, [X, 1
2000, 446¢.
6.1.2. [lonoHuTeIbHAS JUTEPATypa
Ne ABTODBI, COCTaBUTEIN 3arnaBue UsnarenscrBo, | KommuecTtBo/
ToJ Ha3Banue ObC

JI2.1 |T'yces B.I'., I'yceB DIIEeKTPOHUKA U MUKPOIIPOIECCOPHAs TEXHHKA : YueO. M.:Beicurik.,  [5-06-004271-
I0.M. 2005, 790c. 5,1

JI2.2 [Iyka A.A. DNeKTpoHuKa : yueo. CII6.: BXB- 978-5-9775-

[etepOypr, 0160-6, 1
2008, 739c.
6.1.3. MeTtonuueckue pa3padoTku
Ne ABTODEI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuaecto/
roj HazBaHune ObC

JI3.1 |Crenawkun B.A., TTomynpoBOTHUKOBBIE TPUOOPHI U TACCHBHBIE HJIEMEHTHI Pszans: PULL ,

Os3epan C.I1. HMHTETPAIBHBIX CXeM : MeToanYecKue yKa3aHus PI'PTY, 2017, |https:/elib.rsre

u.ru/ebs/downl
0ad/978




6.3 Ilepeuens MporpaMMHOro odecrnevyeHus: 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 Hepellem. JIMIEH3HOHHOT0 M CBOOOIHO pPacnpocTpaHsieMoro nporpamMmMHoOro OﬁeCHe‘leHI/lﬂ, B TOM YHUCJIC OT€YECCTBECHHOI'0

MPOU3BOICTBA
HaunmenoBanue Onucanue

Kaspersky Endpoint Security Kommepueckas TuIeH3us

Adobe Acrobat Reader CeoboaHnoe 10

LibreOffice Ceobonnoe 10

Visual studio community Ceoboanoe 1O

Firefox Csob6oxnoe 10

7 Zip CeobonHoe 10

STDU Viewer Cso6oxmnoe 10

Mathcad University Classroom Beccpouno. JTunensus Ha [TO PKG-7517-LN, SON — 2469998, SCN — 8A1365510

GIMP CB00OOIHO pacrpocTpaHIeMblii PacTpOBBI TpaduUecKkuil pemakTop, Hmporpamma
JUISL CO3JIaHUsL U 00pabOTKK PacTPOBOH rpad)MKu ¥ YACTUUHON TOIIEPKKON paboOThI
¢ BekTopHOH rpadukoii. Jlunensus Creative Commons Attribution-ShareAlike 4.0
International License

OnepanuonHas cuctemMa Windows XP Microsoft Imagine, Homep noamucku 700102019, 6eccpouno

Microsoft Visual Studio Microsoft Imagine: Homep noanucku 700102019, 6eccpouno

OnepannonHas cucrema Windows [Microsoft Imagine: Homep noamucku 700102019, 6eccpouro

XP/Vista/7/8/10

6.3.2 Tlepeyens HHGOPMATMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JTUCHUIIJIMHBI (MOYJIS)

413 naGopaTOpHBI KOpIyC. INOMEIIEHUE Ui CaMOCTOSTENbHOM paboThl O00Y4YalOIUXCs, JEKLUOHHAS ayIuTOpUs
Crernanu3upoBanHas Mebenb (70 mocaiouHbIX MECT), MATHUTHO-MapKepHasi I0CKa, YKpaH.

Mynbstumenuiinsiii mpoexkrop (NEC)

[IK: Intel Core 2 duo /2Gb — 1 T

BO3MOXHOCTh MOAKITIOYEHUS K ceTH VIHTepHeT M oOecliedeHHeM JOCTyla B OJICKTPOHHYIO HH(OPMAIMOHHO-
obpasoBarenpayio cpeny PIPTY

412 naGopaTopHBI KOpryc. ydeOHas JiabopaTopus, OCHAICHHAs JabopaTopHbIM O0OpYIOBaHHEM, AJS MPOBEICHHUS
naboparopHbIX pabor Y4eOHo-1abopaTopHble CTEHABI MO JJIEKTPOHUKE M MHUKPOCXEMOTEXHHKE CO CMEHHBIMHU

TIaHEeISIMH;
I'eneparops! curnanoB GRG-450B — 8 mr, I'3-112 -8 mrt;
2 MumnmBoneMeTp nByxkananbHed GVT-427B — 8§ mT;

Mynbstumerp M-838 — 8 mt;
Yacrotomepsr  U3-34A — 4 mr,
Y3-35A — 4 wrT;

BonsT™MeTp yHHMBepcanbHbli B7-26 -1 T

415 naboparopHsiit kopryc. [Tomerienue s camocroaTeNibHON paboThl Crierpanu3upoBanHas MeOenb (56 mocaaouHbIX
MECT), MAarHUTHO-MapKepHasi JI0CKa, SKpaH.

Mynbsrumenunitabiii mpoextop (NEC)

[IK: Intel Pentium /8Gb — 1 T

Bo03MOXXHOCTE TOAKITIOYEHUsT K ceTd VIHTepHeT M oOecHedeHHeM JOCTyla B OJIEKTPOHHYI HH(POPMAIMOHHO-
oOpa3zoBarenbHyio cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIBI IO JUCHUIIJIMHE (MOAY JIIO)

Meroauyeckoe obecriedeHre JUCHUIUIMHBI IIPUBEJCHO B MNPWIOKCHUH K paboued mporpamme AUCLUILIMHBL (CM.
JOKYMEHT «MeToaudeckne yKa3aHus JUCIUILTHHBI « DIEKTPOHHUKAY ).

[OKYMEHT MOAMWUCAH 3MIEKTPOHHOW MNOANMUCHIO

noannCAHO ®reoy BO "PrPTY", PIrPTY, MapwwuH tOpuii 27.09.23 11:36 (MSK) Mpoctas noanuck
3ABEAYHOLLMM Hukonaeswu, 3aBeaytowmin kacdeapoii PTY

KAGEPbI

NOANMUCAHO ®reoy BO "PrPTY", PIFPTY, AmuTpres Bnagummp 27.09.23 11:54 (MSK) MpocTas noanvcb
3ABEAYIOLLMM TumypoBuY, 3aBeaytowmin kadeapoii PYC

BbIMYCKAOLLEN

KA®E/[PbI

NoANMUCAHO ®reoy BO "PrPTY", PIPTY, Kopsuko Anekceit 27.09.23 13:19 (MSK) Mpocras noanuck
MPOPEKTOPOM IO YP BsiuecnaBoBud, MpopekTop no y4ebHoii paboTte

Onepatop 340 000 "KomnaHus "TeH3op" —




