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1. LIEJIM OCBOEHMS AUCLUILINHBI (MOY.JIST)

1.1 H3YUCHUC CTyJICHTaMU (1)PI31/I‘{€CKI/IX IMPUHIUIIOB ,HGIZCTBHH, XapaKTCPUCTHK, MO,I[C.]'ICﬁ 1 0COOEHHOCTEH MCIOJIE30BaHUs B
PaTUOTEXHUYCCKHUX LECTIAX OCHOBHBIX TUIIOB AKTUBHBIX HpI/IGOpOB, IIPUHOUIIOB ITOCTPOCHHUA U OCHOB TCXHOJIOTUH
MHUKPOIJICKTPOHHBIX ueneﬁ, MCXaHHU3MOB BJIMSHHA ch'IOBI/Iﬁ OKCIUTyaTalluul Ha pa60Ty AKTUBHBIX HpI/I60pOB u
MUKPOIJICKTPOHHBIX uenel‘/i. HpI/I N3y4YCHUHN 3TOM JUCIHUILIMHBI 3aKJIaJbIBaAOTCSA OCHOBBI 3HaHHﬁ, TIO3BOJIAOIINX YMEIIO
HCTI0JIB30BaTh COBPEMEHHYIO 3JICMCHTHYIO 68.3y PaarO2JICKTPOHUKH U TIOHUMATh TCHACHIIUU U NICPCIICKTHUBLI €€ Pa3BUTHUA U
MMPAKTUYICCKOTO UCTIOJIb30BAHUA, HpI/IO6p€TaIOTCH HAaBBIKHU pacdye€Ta pEKUMOB aKTHUBHBIX HpI/I60p0B B DJICKTPOHHBIX LICIIAX,
OKCIIEPUMEHTAJIbBHOI'O UCCJICJOBAHUSA UX XapaKTCPUCTUK, U3BMCPCHUS NMapaMETPOB U IIOCTPOCHUA 0a30BEIX SUEEK
OJICKTPOHHBIX ueneﬁ, COACPIKAIINX TaKHUe HpI/I60pI>I.

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

Lk (paszen) OIT: [51.B

2.1|TpeGoBanus Kk NpeaBapUTEIbLHON NOATOTOBKE 00y4al0Ierocs:

2.1.1 ABTOpeI‘peCCI/IOHHoe MOACIIMPOBAHUE PATUOTEXHUUCCKUX CUTHAJIOB

2.2|JucuMmianHbl (MOIYJIM) U PAKTHKH, VI KOTOPBIX 0CBOEHHE AAHHON THCHMILIMHBI (MOYJ151) HEOOX0IUMO KaK
npeaulecTByOLEe:

2.2.1|JaTunku HA OCHOBE MHUKPO -U HAHOTEXHOJIOTUI

2.2.2|OnexTponpeodpa3zoBarenbHble YCTPOWCTBA

2.2.3|IIponsBoacTBEHHAs IPAKTHKA

2.2.4|Yerpoiictea 'OC

2.2.5|HayuHo-uccnenoBaTenbekas paboTa

2.2.6|Ontuka u GoTOHNKA HAHOCTPYKTYP

2.2.7|ONTUKO-3TIEKTPOHHBIE CUCTEMBI

2.2.8|OnTudeckue yCTPOMCTBA B PaIMOTEXHIKE

2.2.9|Texauka v TEXHOJIOTUU TIOTYIIPOBOIHUKOB

2.2.10|du3nka moIymmpoBOTHIKOB

2.2.11|BrimonHeHue 1 3aIIUTa BBITYCKHON KBaTH(OUKAIMOHHOW PabOThI

2.2.12|lIpenaumiioMHas IpaKkTUKa

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMS JUCLIUIITAHBI
(MOJY.JIST)

IIK-2: CnocoGeH NpoBOAMTH HCCIeJOBAHNE MOACPHU3HPYeMbIX (YHKIMOHAJILHBIX y3/10B 60PTOBOJ annapaTypbl
KOCMHY€CKHX alNnapaToB

IIK-2.1. Beino/HsieT pacyeT 3/1eKTPHYECKUX Pe:KUMOB KOMIIOHCHTHOI §0a3bl 00PTOBOIl  anmapaTypbl KOCMHYECKHX
annaparTos

3uaTh

OCHOBHBIE THITbI aKTHBHBIX ITPUOOPOB, X NPUHLHUI pabOThl, XapaKTEPUCTUKU, MOJICNIN U CIIOCOOBI MX KOJMYECTBEHHOI'O OIMHUCAHHS
IIPYU MCIIOJIB30BAHUH B PAAMOTEXHUYECKUX IIETIAX U YCTPOHCTBAX

Ymern

HCTIONB30BATh MOMYYECHHYI0 MH(GOPMAIHIO Ul PELISHHS NPAKTHUECKUX 3a/1ad

Baagern

MeToJaMH, HEOOXOIMMBIMH ISl BEIOOpA dIIEMEHTHOH 0a3bl ¢ y4eToM TpeOOBaHHN Halle)KHOCTH, YCTOMYMBOCTH K BO3/ICHCTBHIO
okpykatomeit cpeapl, OIMC U TEXHOJIOTUYHOCTH

IIK-2.2. IIpoBoAUT H3MePeHHsI Pe:KUMOB PadOThI 3JIeMEHTOB 0OPTOBOIf annapaTypsl KOCMHYeCKHX alllapaToB

3unath

OCHOBHBIE THIIBI aKTHBHBIX MPUOOPOB, UX MPHUHIMI PAOOTHI, XapaKTEPUCTUKH, MOJEIH M CIIOCOOBI MX KOJIMYECTBEHHOT'O ONUCAHUS
IIPU UCIIONI30BAHUHU B PATHOTEXHUUECKUX IIETSIX U yCTPOUCTBAX

Ymerb

HCIIOJIb30BATh MOMYYCHHYI0 MH(G)OPMAIIHIO [UTs PELICHHS MPAKTUUSCKUX 3a1ad

Baapern

OCHOBHBIMHU HaBBIKAMH JKCIIEPUMEHTAIBHOTO UCCIICAOBAHUS XapaKTEPUCTHK aKTUBHBIX MPUOOPOB, paboThl ¢ MPHOOpaMHU; aHAIH3a
1 00pabOTKM JIaHHBIX SKCIICPUMEHTOB




B pe3yabTarte 0cBOCHHS AMCHUTIIMHBI (MOAYJIS) 00y4aIOIIMIICSH T0KEH

3.1{3naTn:

3.1.1|3HaTh OCHOBHBIE THITHI AKTHBHBIX MPHOOPOB, MX MPUHLHUI PaOOTHI, XapaKTEPUCTUKH, MOJIENN U CIIOCOOBI HX
KOJINYECTBEHHOT'O ONMCAHUS TP UCIIOIB30BAaHUH B PAANOTEXHUYECKUX EIIX U YCTPOHCTBaX

3.2|Ymerh:

3.2.1 YMETH UCIIOJIB30BATh MMOJTYYCHHYIO I/IH(bOpMaHI/IIO JUIA pEHICHUA NPAKTHYCCKUX 3a/1a4d




3.3|Baanern:

3.3.1|BnageTs MeToaMu, HEOOXOJUMBIMU ISl BEIOOPA 371EMEHTHOM 0a3bl C yueToM TpeOOBaHU HaIeKHOCTH, YCTOHYMBOCTH K

BO3JIEHCTBHIO OKpYsKatomiei cpenbl, DMC 1 TEXHOIOTHIHOCTH, a TaKXKe OCHOBHBIMH HAaBBIKAMH IKCTIEPUMEHTAIIEHOTO
UCCIICIOBAHUS XapaKTEPUCTHK aKTUBHBIX IPUOOPOB, pabOTHI C MpUOOpaMu; aHan3a 1 00pabOTKH TaHHBIX KCIIEPUMEHTOB

4. CTPYKTYPA U COJAEPKAHUE JUCITUIIJIMHBI (MOAY JISI)

Kon HaumenoBanue pasnenoB u TeM /Buj 3anatusi/ | Cemectp / | UacoB | Komneren- | JlutepaTypa ®opma
3aHATHA Kypc I KOHTPOJIAA
Paznen 1. Beenenune. MatepuaJibl
3JIEKTPOHHOIi TEXHUKH U UX
3JIeKTpo(u3NYeCKHe CBOICTBA
1.1 OcHOBHbIE NOHATHUSA U onpeenenus. Mcropus u 4 0
MIEPCTIEKTHBEI dJIEKTPOHKKH /Tema/
1.2 OcHoBHBIE TIOHATHUS U onpeeneHus. Mcropus u 4 1 IIK-2.1-3 JIT.1 JI1.2
HEPCIICKTUBEI 3JIEKTPOHUKH /JIek/ [K-2.1-y JI1.3 J11.4
IK-2.1-B JI1.5J12.1
K-2.2-3 J12.2J13.1
[IK-2.2-y 019233
[1K-2.2-B
1.3 Hcropus u nepcnekTuBbl 31eKTpoHuKH /Cp/ 4 1,5 K-2.1-3 JI.1J11.2
[K-2.1-y J1.3J11.4
I1K-2.1-B JI1.5J12.1
[1K-2.2-3 J12.2J13.1
[K-2.2-y 213233
[1K-2.2-B
1.4 OCHOBHBIE IIOJIOXKEHUS TEOPUU 4 0
3IEKTPONPOBOAHOCTH TBepAbIX Ten /Tema/
1.5 OCHOBHBIE TIOJIOXKEHHS TEOPUHU 4 1 IIK-2.1-3 JIT.1JI1.2
3JIEKTPONPOBOAHOCTH TBEpABIX Ten  /JIex/ [K-2.1-y J1.3J11.4
IK-2.1-B JI1.5J12.1
MK-2.2-3 J12.2J13.1
K-2.2-y
[1K-2.2-B
1.6 OcHOBHBIE TIOJIOXKEHHSI TEOPUHU 4 0,5 TIK-2.1-3 JIT.1JI1.2
INEKTPONPOBOTHOCTH TBepAbIX Ten  /Cp/ [K-2.1-y JI1.3J11.4
[K-2.1-B JI1.5J12.1
IK-2.2-3 JI2.2J13.1
[K-2.2-Y
[1K-2.2-B
1.7 Kpucrannmueckas cTpykTypa 4YuCTOrO 4 0
noaynpoBoHuka /Tema/
1.8 Kpucrannuaeckas cTpykrypa 4ucToro 4 1 IIK-2.1-3 JIT.1JI1.2
noiynpoBoanuka /Jlex/ [K-2.1-y J1.3J11.4
[1K-2.1-B JI1.5J12.1
[K-2.2-3 J12.2J13.1
[K-2.2-y
[1K-2.2-B
1.9 Kpucrannuueckas cTpykTypa 4ucToro 4 0,5 K-2.1-3 JI.1J11.2
nonynpoBogHuka /Cp/ K-2.1-Y JI1.3J11.4
[K-2.1-B JI1.5J12.1
MK-2.2-3 J12.2J13.1
[K-2.2-y
I1K-2.2-B
1.10 IIpumecHbie nomynpoBogHuKH /Tema/ 4 0
1.11 /JTex/ 4 1 IK-2.1-3 JI.1J11.2
K-2.1-y J1.3J11.4
I1K-2.1-B JI1.5J12.1
IK-2.2-3 JI2.2J13.1
[K-2.2-Y

I1K-2.2-B




1.12 IIpumecHsie nonynpoBoaHuku /Cp/ 0,5 IK-2.1-3 JI.1J11.2
IIK-2.1-y J1.3J11.4
[1K-2.1-B JI1.5J12.1
IK-2.2-3 J12.2J13.1
[K-2.2-y
T1K-2.2-B
Pa3nen 2. P-n-nepexon
2.1 DneKTpuIecKre Mepexopl B OIYIIPOBOIHUKAX 0
/Tema/
22 OneKTpuuecKre Nepexobl B IOIYIIPOBOAHUKAX 0,25 IK-2.1-3 J1.1J11.2
/JTex/ [K-2.1-y J1.3J11.4
IIK-2.1-B J1.5J12.1
IK-2.2-3 J12.2J13.1
[IK-2.2-y
I1K-2.2-B
2.3 DneKTprIecKre Mepexopl B OTYIIPOBOIHIKAX 0,5 TIK-2.1-3 JIL.1 JI1.2
/Cp/ [K-2.1-¥ J1.3J11.4
IK-2.1-B JI1.5J12.1
[1K-2.2-3 J12.2J13.1
IIK-2.2-Y
I1K-2.2-B
2.4 DNEeKTPOHHO-ABIPOYHBIE TIEPEXO U €T0 CBOKWCTBA 0
IIpU OTCYTCTBUU BHeLIHero nons /Tema/
2.5 DJEeKTPOHHO-IBIPOYHbIE NIEPEX0/1 M €ro CBOiCcTBa 0,75 IIK-2.1-3 JI1.1J11.2
NPY OTCYTCTBUHU BHELIHeEro 1o /JIex/ K-2.1-y J1.3J11.4
[IK-2.1-B J1.5J12.1
IK-2.2-3 J12.2J13.1
[IK-2.2-Y
I1K-2.2-B
2.6 DNEeKTPOHHO-ABIPOYHBIE TIEPEXO U €T0 CBOWCTBA 0,5 [K-2.1-3 JIT.1JI1.2
IpU OTCYTCTBUM BHelIHero noust /Cp/ [IK-2.1-y J1.3J11.4
[K-2.1-B J1.5712.1
[1K-2.2-3 J2.2J13.1
[K-2.2-y
T1K-2.2-B
2.7 OJEeKTPOHHO-IBIPOYHBIN NEPEX0]l U €ro cBoiicTBa 0
IIPY BO3ACHCTBUH NPsIMOTo HampshkeHus /Tema/
2.8 DNEeKTPOHHO-IBIPOYHBIN TIEPEXO] U €ro CBOWCTBA 0,5 TIK-2.1-3 JIL.1 JI1.2
P BO3/EHCTBUM NPSIMOTO HaNpsuKeHus /Jlex/ IIK-2.1-¥ J1.3J11.4
IK-2.1-B JI1.5J12.1
[1K-2.2-3 J12.2J13.1
1IK-2.2-Y
I1K-2.2-B
2.9 DNEeKTPOHHO-IABIPOYHBIN MEPeX0 ] U ero CBOMCTBA 1,5 [K-2.1-3 JI1.1JI11.2
IIpH BO3/IEHCTBUU NpsiMoro Hanpsbkenus /Cp/ IIK-2.1-Y JI1.3J11.4
[IK-2.1-B JI1.5J12.1
IK-2.2-3 J2.2J13.1
[K-2.2-y
T1K-2.2-B
2.10 ONeKTpOHHO-IBIPOYHBIN IEPEXO0]] U €0 CBOMCTBA 0
MIpH BO3/ICHCTBUU 00-paTHOTO Hampsbkenus /Tema/
2.11 DNeKTPOHHO-IABIPOYHBIN EPEX0 ] U €ro CBOMCTBA 0,5 TIK-2.1-3 JI1.1JI1.2
IpH BO3/eicTBUN 00-paTHOrO HanpspkeHus /JIex/ [IK-2.1-y J1.3J11.4
IK-2.1-B JI1.5J12.1
I1K-2.2-3 J2.2J13.1
[K-2.2-y
I1K-2.2-B
2.12 OJEeKTPOHHO-IBIPOYHBIN EPEX0.l U €ro cBoiicTBa 1,5 IIK-2.1-3 JI1.1J11.2
IIpU BO3AEHCTBIH 00-paTHOTO HanpsykeHus /Cp/ IIK-2.1-Y JI1.3J11.4
IK-2.1-B JI1.5J12.1
I1IK-2.2-3 JI2.2J13.1
[K-2.2-y

I1K-2.2-B




2.13

ITepexoapl MeTamu-nonynpooaHuk  /Tema/




2.14 [epexoapl MeTaLI-MONynpoBOAHUK  /JIek/ 1 MK-2.1-3 JI.1J11.2
K-2.1-y J1.3J11.4
[1K-2.1-B JI1.5J12.1
IK-2.2-3 JI2.2J13.1
[K-2.2-y
I1K-2.2-B
2.15 [epexonapl MeTam-nionynpoBonHuK  /Cp/ 0,5 MK-2.1-3 JI.1J11.2
K-2.1-y J1.3J11.4
I1K-2.1-B J1.5J12.1
[K-2.2-3 J12.2J13.1
IK-2.2-Y
I1K-2.2-B
2.16 CBOIICTBa M XapaKTepUCTHKU p-n-niepexoxna /Tema/ 0
2.17 CBoiicTBa 1 XapaKTepUCTUKH p-n-niepexoxaa /JIex/ 0,5 TIK-2.1-3 JI1.1JI1.2
K-2.1-y J1.3J11.4
I1K-2.1-B JI1.5J12.1
[K-2.2-3 J12.2J13.1
[K-2.2-Y
I1K-2.2-B
2.18 CBoiicTBa 1 XapakTepuCTUKHU p-n-niepexoa /Cp/ 1,5 IK-2.1-3 JI1.1J11.2
M[K-2.1-y J1.3J11.4
IK-2.1-B JI1.5712.1
[K-2.2-3 J12.2J13.1
IK-2.2-y
I1K-2.2-B
2.19 IIpobou p-n-nepexomo /Tema/ 0
2.20  |IIpoGou p-n-nepexonoB /Jlex/ 0,25 IK-2.1-3 JI1.1J11.2
K-2.1-y J1.3J11.4
I1K-2.1-B J1.5J12.1
[K-2.2-3 J12.2J13.1
IK-2.2-Y
I1K-2.2-B
2.21 IIpo6owu p-n-nepexonos /Cp/ 0,25 IIK-2.1-3 JI1.1JI1.2
[K-2.1-¥ J1.3J11.4
IK-2.1-B JI1.5J12.1
[K-2.2-3 J12.2J13.1
K-2.2-y
I1K-2.2-B
2.22 Emxoctu p-n-nepexona /Tema/ 0
2.23 Emkoctu p-n-nepexoma /Jlex/ 0,25 T1K-2.1-3 JI1.1 J11.2
MK-2.1-y J1.3J11.4
IK-2.1-B JI1.5712.1
[K-2.2-3 J12.2J13.1
IK-2.2-y
I1K-2.2-B
2.24 Emxoctu p-n-nepexona /Cp/ 0,25 TK-2.1-3 JI.1J11.2
IK-2.1-Y J1.3J11.4
IK-2.1-B JI1.5J12.1
I1K-2.2-3 J12.2J13.1
K-2.2-y
I1K-2.2-B
2.25 OCHOBHBIE TEXHOJIOTUYECKHE MTPOLECCHI 0
M3rOTOBIICHUS P-n-niepexonoB /Tema/
2.26 OCHOBHBIE TEXHOJIOTHUECKHE MPOLIECCHI 1,5 I1K-2.1-3 JI1.1JI1.2
M3rOTOBJICHUS p-n-niepexooB /Cp/ [K-2.1-y J1.3J11.4
IK-2.1-B JI1.5712.1
[K-2.2-3 J12.2J13.1
IK-2.2-y
I1K-2.2-B

Paznen 3. [lorynpoBoaHuKOBbIE AUOIbI




3.1

OcCHOBHBIE IOHATHS U NpUHIUIE] /Tema/




3.2 OCHOBHbIE OHATHUS ¥ IPUHIMIIBI /JIek/ 1,5 MK-2.1-3 JI.1 J11.2
[K-2.1-y JI1.3J11.4
[1K-2.1-B JI1.5712.1
IK-2.2-3 JI2.2J13.1
[K-2.2-y
I1K-2.2-B
33 OcHOBHBIE IOHATHSA U NpHHIMIEL /Cp/ 1,5 IK-2.1-3 JI1.1J11.2
IK-2.1-y JI1.3 J11.4
IK-2.1-B JI1.5712.1
IK-2.2-3 JI2.2713.1
[K-2.2-y
[1K-2.2-B
34 HccnenoBanue HHTErpabHBIX 10108 /J1a6/ 4 IIK-2.1-3 JIT.1 JI1.2
[K-2.1-y JI1.3 J11.4
IK-2.1-B JI1.5J12.1
MK-2.2-3 JI2.2713.1
[1K-2.2-y
[1K-2.2-B
3.5 OkBuBaneHTHas cxema /Tema/ 0
3.6 DOkBHBaJIcHTHas cxema /JIek/ 0,5 I1K-2.1-3 JI1.1 J11.2
K-2.1-y JI1.3 J11.4
IK-2.1-B JI1.5712.1
IK-2.2-3 JI2.2713.1
[K-2.2-y
[1K-2.2-B
3.7 OkBuBajieHTHast cxema /Cp/ 0,5 IK-2.1-3 JI.1 J11.2
[K-2.1-y JI1.3 J11.4
I1K-2.1-B JI1.5J12.1
K-2.2-3 JI2.2713.1
[K-2.2-Y
ITK-2.2-B
3.8 Brimpsimurensabie auoabl. IMITynbCHBIE THOIBI 0
/Tema/
39 Brimpsamurensasle auoasl. IMITynbCHBIE JUOBI 1 T1IK-2.1-3 JI1.1 J11.2
/JTex/ [K-2.1-y JI1.3 J11.4
IK-2.1-B JI1.5J12.1
MK-2.2-3 JI2.2713.1
[K-2.2-y
[1K-2.2-B
3.10 Brmpsimurensasie auoapt. IMITy IbCHBIE OB 1 T1K-2.1-3 JI1.1 J11.2
/Cp/ [K-2.1-y JI1.3 J11.4
[1K-2.1-B JI1.5712.1
[K-2.2-3 JI2.2713.1
[K-2.2-Y
ITK-2.2-B
3.11 Crabunutpons! /Tema/ 0
3.12 Crabunurpons! /JIex/ 1 IK-2.1-3 JI.1 J11.2
[K-2.1-y JI1.3J11.4
I1K-2.1-B JI1.5J12.1
K-2.2-3 JI2.2713.1
MK-2.2-y
ITK-2.2-B
3.13 Crabunurpounsi /Cp/ 1,5 MK-2.1-3 JI.1 J11.2
[K-2.1-y JI1.3 J11.4
[K-2.1-B JI1.5712.1
I1K-2.2-3 JI2.2J13.1
[K-2.2-y
IK-2.2-B
3.14  |Bapukans! /Tema/ 0




3.15 Bapukanst /JIex/ 1 [K-2.1-3 JI1.1J11.2
[K-2.1-y JI1.3J11.4
I1K-2.1-B JI1.5J12.1
[1K-2.2-3 JI2.2J13.1
[K-2.2-y
I1K-2.2-B

3.16 Bapuxarnsi /Cp/ 1,5 K-2.1-3 JI1.1J11.2
MK-2.1-y JI1.3711.4
[K-2.1-B JI1.5J12.1
MK-2.2-3 J12.2J13.1
[K-2.2-y
I1K-2.2-B

3.17 Juonsl npyrux tumos /Tema/ 0

3.18 Juoxs! npyrux tunos /Cp/ 2 [1IK-2.1-3 JIT.1J11.2
MK-2.1-y JI1.3711.4
[K-2.1-B JI1.5J12.1
IK-2.2-3 J12.2J13.1
[K-2.2-Y
I1K-2.2-B

Paznen 4. Bunoasipubie TpPaH3MCTOPBI

4.1 OCHOBHBbIE MOHATHS 1 IPUHIMIIBL /Tema/ 0

4.2 bunonsipHbIe TPaH3UCTOPBI: ONPEEICHNE, TUIIBI, 1 IK-2.1-3 JI1.1J11.2
MIPUHIIMI ASHCTBHSA, KOA(POUIIMEHT Nepeaay ToKa [K-2.1-y JI1.3 J11.4
IMHTTEPA, IPPEKT DPIH, «IIPOKOID) OA3BL, [1K-2.1-B JI1.5J12.1
HAKOIUIEHHE U paccachblBaHHE HEOCHOBHBIX [IK-2.2-3 JI2.2J13.1
HOcHTeleH 3apsja B 6a3e, Ipodou nepexo/os, IK-2.2-V
BTOPHYHBIN MPOOOH, pe:KHUMbI paboThI, TApaAMETPHI, [1K-2.2-B
XapakTepU3yIOIIe yCUINTENIbHbIE CBOICTBA
TPaH3HCTOPOB, BXOJHOE CONPOTHBIICHUE,

BO3MOXHBIE CXEMbI BKJIIOUeHHs. /JIex/

43 bunonspHele TpaH3UCTOPHL: ONpENEICHNE, THIIHI, 1 IK-2.1-3 JIT.1 JI1.2
MIPUHIIMI ASHCTBHSA, KOAPOUIIMEHT Nepeaadn ToKa [K-2.1-y JI1.3J11.4
IMHTTEPA, IPPEKT DPIH, «IIPOKOID) OA3BL, [1K-2.1-B JI1.5J12.1
HAKOIUIEHHE U paccachblBaHHE HEOCHOBHBIX [IK-2.2-3 JI2.2J13.1
HOcHTeleH 3apsza B 6a3e, Ipodou nepexo/os, IK-2.2-Yy
BTOPHYHBIN MPOOOH, pe:KHUMBI pabOoThI, TTApaMETPHI, [1K-2.2-B
XapaKTepU3yIOIIe yCUINTENbHbIE CBOIICTBA
TPaH3HCTOPOB, BXOJHOE CONPOTHBIICHUE,

BO3MOJKHBIE CXeMbI BKITtoueHwus1. /Cp/

4.4 CxeMbl BKIIIOYEHUS TPAH3UCTOpa € OOLIMM 0
SMHUTTEPOM U 001IeiH 6a3oi /Tema/

4.5 CxeMbl BKIIFOYCHUS TPAH3UCTOPA C OOLIHM 2 [K-2.1-3 JIT.1J11.2
SMUTTEPOM H 001Ieit 6a3oil. Onpenenenue [K-2.1-y JI1.3 JI1.4
OCHOBHBIX MapaMeTpoB (K03 (OUIIMEHTHI YCHUIICHHS, [1K-2.1-B JI1.5712.1
BXOJIHOE CONPOTHBIICHNE) U BOJIbTAMIIEPHEIE IK-2.2-3 JI2.2J13.1
XapaKTepUCTUKH. VCrIonb30BaHUE BBIXOTHBIX [IK-2.2-y
XapaKTepUCTUK cxeMbl ¢ OD 11 aHanu3a u I1IK-2.2-B
pacdera CXeM C Harpy3KOi: Harpy3o4Hast npsimasi,
pabouasi TouKa, peKUMBI paboThl.  /JIek/

4.6 HccnenoBanue OMNONSIPHOTO TPAH3UCTOPA B 8 [IK-2.1-3 JIT.1J11.2
cXxeMax BKJIFOUCHHS C OOLIMM SMUTTEPOM | 00IIIei [K-2.1-y JI1.3 JI1.4
6azoii /J1ab/ I1K-2.1-B JI1.5J12.1

IK-2.2-3 JI2.2J13.1
[K-2.2-Y

I1K-2.2-B




4.7 CxeMbl BKITIOYEHUS TPAH3UCTOPA C OOLIHM 5 TIK-2.1-3 JIT.1J11.2
SMUTTEPOM U o011eit 6a30il. OnpeneneHue IK-2.1-¥ JI1.3J11.4
OCHOBHBIX TTapameTpoB (K03 PUIIHEHTHI yCHITeHUS, [K-2.1-B JI1.5712.1
BXOJ/IHOE COIIPOTUBJICHUE) U BOJIbTAMIIEPHBIE I1K-2.2-3 J12.2J13.1
XapaKTepUCTUKH. VIcromp30BaHNE BBIXOJHBIX [IK-2.2-Y
XapakTepucTUK cxembl ¢ OO 11 aHau3a U [1K-2.2-B
pacdera cXeM C Harpy3KOi: Harpy3o4Has npsimasi,
paboyast Touka, pexxuMel paboTel.  /Cp/

4.8 CxeMa BKJIFOUEHHS TPaH3UCTOpa € OOIINM 0
KoJutekTopoM /Tema/

4.9 CxeMa BKIIIOYSHHS TPAH3UCTOpa C OOIUM 0,5 I1K-2.1-3 JI1.1JI1.2
KoJutekTopoM. OtpesiesieHre OCHOBHBIX [IK-2.1-Y JI1.3J11.4
mapameTpoB (K03 (GHUIUEHTH! YCUIICHUS, BXOTHOE I1K-2.1-B JI1.5J12.1
COTIPOTHBIICHHE), BOJIbTAMIIEPHBIC XapAKTEPUCTHKH TIK-2.2-3 JI2.2J13.1
u obnacTu npuMeHeHws. /Jlex/ [K-2.2-y

I1K-2.2-B

4.10 CxeMa BKIIFOUCHHS TPAH3UCTOpA C OOIIUM 1 TIK-2.1-3 JIT.1 JI1.2
KOJUIEKTOpoM. OnpeieeHue OCHOBHBIX IK-2.1-¥ JI1.3J11.4
napamMeTpoB (K03 GHUIUEHTHI YCHIICHHUS, BXOTHOE IK-2.1-B JI1.5712.1
COIIPOTUBIICHUE), BOJILTAMIIEPHBIE XapaKTEPUCTUKH I1K-2.2-3 J12.2J13.1
u obnactu npumeneHus. /Cp/ K-2.2-Y

I1K-2.2-B

4.11 BrnusHue pesxuma paGoThl TPaH3UCTOPA U 0
TEMIIEpaTypPbl OKPYKaroIIel cpebl Ha ero
napameTpsbl ¥ xapakTepructuku /Tema/

4.12 Bnusinue peskxuma paboThl OUITOISIPHOTO 0,5 IK-2.1-3 JI.1 J11.2
TPaH3HCTOPA U TEMIIEPATYPhl OKPYKaAIOIIEH CpeIbl IK-2.1-¥ JI1.3J11.4
Ha ero K03(h(UIMEHTHI epeauu Toka. Biausaue IK-2.1-B JI1.5712.1
TEeMIIEpaTyphl OKPY’KaroIEel cpeasl Ha I1K-2.2-3 J12.2J13.1
BOJITAMIICPHBIC XaPAKTEPUCTHKH OHITOJISIPHBIX [IK-2.2-Y
TPaH3UCTOPOB (CXEMBI BKIIOjavascript:;uenus ¢ O3 I1K-2.2-B
u Ob). /Jlex/

4.13 Brnwusiaue pexxuma paboThl OUITOIISIPHOTO 1 IK-2.1-3 JI1.1JI1.2
TpPaH3UCTOPa U TEMIEPATYPhl OKPYKAIOIIEH CpeIbl [IK-2.1-Y JI1.3J11.4
Ha ero K03 (PUIMEHTHI epeaud Toka. BiusHue [IK-2.1-B JI1.5J12.1
TeMIIepaTyphbl OKpPY>KaIoIIel cpebl Ha TIK-2.2-3 J12.2J13.1
BOJIbTAMIIEPHBIE XaPAKTEPUCTUKY OUIIONIAPHBIX IIK-2.2-V
TpaH3ucTopoB (cxeMbl BKitoueHus ¢ OO u OB). [K-2.2-B
/Cp/

4.14  |Monenu 6UnONApHBIX TpaH3UCTOpoB /Tema/ 0

4.15 Mopenu GUIONSAPHBIX TPAH3UCTOPOB Doepca- 2 TIK-2.1-3 JIT.1JI1.2
Mosna (pocteiimas 1 MOIU(PUIIMPOBaHHAS), IK-2.1-¥ JI1.3J11.4
00IIIMe aHATTMTUICCKUE BBIPAKEHHS [T TOKOB [1IK-2.1-B JI1.5J12.1
TpaH3ucTopa. ManocurnanpHas Gpu3ndeckas cxema I1K-2.2-3 J12.2J13.1
3aMeIleHNs] HHTErPaTbHOTO TPAH3UCTOpa Ha IIK-2.2-Y
BBICOKOM 4acToTe. Ee OCHOBHBIE TapaMeTphl, I1K-2.2-B

OTJIMYHUE OT CXEMBI IUCKPETHOTO TPAH3HUCTOPA.
Mopenu GUIONIIPHOTO TPAH3UCTOPA B BUIE
AKTHUBHOTO YEThIPEXIOIOCHUKA: TIPUHIIUIT
MIOCTPOEHUS MOJIENIA U COCTABJICHHUSI CUCTEMBbI
ypaBHeHu# 117151 cucteMbl H — napametpoBu 'Y -
napaMeTpoB. @uznyeckuit cMbICI KO3PHUINEHTOB,
9KBUBAJCHTHBIC CXeMBbI. /JIek/




4.16 Mopenu OUNONSIpHBIX TPAaH3UCTOPOB DOepca- K-2.1-3 JI.1 J11.2
Mornna (mpocreiinias 1 MOAU(PUIUPOBAHHAS), IK-2.1-¥ JI1.3J11.4
00I1IMe aHANNTHYECKHE BHIPAKEHHS 1JIs1 TOKOB [IK-2.1-B JIT.5J12.1
TpaH3ucTopa. MajocurnaibpHas Guinueckas cxema I1K-2.2-3 J12.2]13.1
3aMelIeHUs] HHTETPAIbHOTO TPAH3UCTOpa Ha [IK-2.2-Y
BBICOKOH 4acToTe. E€ OCHOBHBIE TapaMeTpHlI, I1K-2.2-B
OTJINYHE OT CXEMBI IUCKPETHOTO TPAH3HCTOPA.
Mogenu OUNOSPHOTo TPaH3UCTOPa B BULIE
AKTHBHOTO YETHIPEXIOMIOCHHUKA: TIPHHIINIT
HOCTPOCHUS] MOJETIH U COCTABIECHHS CUCTEMBI
ypaBHEeHH! s cucteMbl H — mapametpoB u Y -
napaMeTpoB. Ou3nueckuit CMbICH KO3 (UIUEHTOB,
SKBUBaJCHTHBIC cXeMbl. /Cp/
4.17 YacToTHBIE CBOMCTBA OUMOJISIPHBIX TPAH3UCTOPOB
/Tema/
4.18 YacToTHBIE CBOMCTBA OUIIOISPHBIX TPAH3UCTOPOB: I1K-2.1-3 JI1.1J11.2
OCHOBHBIE MTPUYUHBI CHIDKEHUS Y CUITUTEITbHBIX IIK-2.1-y JI1.3 J11.4
CBOICTB, IIPEIEIbHBIC YACTOTHI YCHIICHUS TSI CXEM IIK-2.1-B JI1.5J12.1
OB u O3, makcumainpHasi 9acTOTa TeHEepaIHH, TIK-2.2-3 JI2.2J13.1
IpaHM4Hasl 4acToTa ycuiaeHus Toka. CrocoOsl IK-2.2-¥
YIJIyYIICHHUS] YACTOTHBIX CBOMCTB OUIOISIPHBIX [IK-2.2-B
TpaH3ucTopoB. /JIex/
4.19 YacroTHbIe CBOICTBa OUTIOJISIPHBIX TPAH3UCTOPOB: TIK-2.1-3 JIT.1JI1.2
OCHOBHBIE IPUYHHBI CHIKEHUS YCHUIINTEIbHBIX IIK-2.1-¥ JI1.3J11.4
CBOIICTB, MpeeIbHBIC YACTOTHI YCHIICHUS TSI CXEM [IK-2.1-B JI1.5J12.1
Ob u O3, MakcuMalbHas 4acToTa reHepanuy, T1IK-2.2-3 JI2.2J13.1
rpaHUYHas 4YacToTa ycuieHus Toka. Criocoobl [IK-2.2-Y
yIIy4IIEeHUs YaCTOTHBIX CBOMCTB OMITOISPHBIX I1K-2.2-B
TpansuctopoB. /Cp/
4.20 CoOCTBEHHBIC IITyMBI OUITOJIIPHBIX TPAH3HCTOPOB
/Tema/
4.21 CoOCTBEHHBIE ITyMbI OUIONAPHBIX TPAH3UCTOPOB: I1K-2.1-3 JI1.1J11.2
OCHOBHBIE COCTABIISOIINE ITOJTHOTO ITyMa, IIK-2.1-Y JI1.3 J11.4
K03(hGUIHUEHT NIyMa U ero 3aBUCUMOCTb OT I1K-2.1-B JI1.5J12.1
pexuMa paboThl TPAaH3UCTOPA, TEMIIEPATYPHI, TIK-2.2-3 JI2.2J13.1
BHYTPEHHETO CONMPOTHBIICHU UCTOUYHHKA CUTHAIIA IK-2.2-¥
W CXEMBI BKJIIOUEHUS TPAH3UCTOPA, pactpeelieHue [IK-2.2-B
IIyMOB B IaIla30He 4acToT. Majomymsinue
Tpan3uctopel. /Cp/
4.22 TexHOIOrus U3rOTOBJICHUS OUITOIISPHBIX
Tpan3ucTopos /Tema/
423 TeXHOIOrUsl H3TOTOBJICHUS OUITOJITPHBIX TIK-2.1-3 JIT.1 JI1.2
TpansucTopos /Cp/ [K-2.1-¥ JI1.3J11.4
IK-2.1-B JI1.5J12.1
IK-2.2-3 J12.2J13.1
[IK-2.2-y
[1K-2.2-B

Pa3nen 5. [losieBble TPaH3MCTOPBI

5.1 OOmmme noHITUS ¥ npuHIKNEL. [ToneBbie
TPaH3HCTOPHI C YIPABJIAIOINM P-N- IEPEX00M
/Tema/

5.2 IloneBble TpaH3UCTOPHI: IPUHLIUI AEHCTBUS, TIK-2.1-3 JIT.1 JI1.2
OTJIMYHE OT OUIOJSIPHBIX, CXEMBbI BKIIFOUCHHS, IIK-2.1-Y JI1.3 J11.4
cxeMbl 3amenenus (pusndeckas u B BUje IIK-2.1-B JI1.5J12.1
aKTUBHOTO YETBIPEXIIONIIOCHUKA), TPEUMYIIECTBa TIK-2.2-3 JI2.2J13.1
1 00J1aCTH IPUMEHEHHA. Y CTPOMCTBO U IPHUHLIUIT IK-2.2-Y
JIEHCTBUS TTOJIEBBIX TPAH3UCTOPOB C YIIPABIISIOMIAM [IK-2.2-B

p-n-niepexojiomM. BonbTaMnepHbie XapaKTepUCTUKH
B CXeMe ¢ OOIIMM MCTOKOM, OCHOBHEIE ITApaMETPHI.
/J1ex/




53 IloneBrie TpaH3UCTOPHI: MPUHLIUIT AEUCTBUS, TIK-2.1-3 JIT.1 JI1.2
OTJIIMYHE OT OUIIOJISIPHBIX, CXEMbl BKIIOUEHHS, TIK-2.1-Y JI1.3J11.4
cxeMbl 3ameleHus (pusndeckas u B BUjIe [K-2.1-B JI1.5J12.1
aKTHBHOI'O YETBIPEXIIONIOCHHUKA), IIPEUMYILECTBA I1K-2.2-3 J12.2]13.1
¥ 00JIACTH PUMEHEHHSI. Y CTPOHCTBO M IPUHIIMIT TIK-2.2-Y
JEMCTBUS MOJIEBBIX TPAH3UCTOPOB C YIPABISAIOIUM I1K-2.2-B
p-n-niepexonoM. BonbTaMnepHblie XapaKTepUCTUKH
B CXEME C OOLIMM UCTOKOM, OCHOBHBIE IIaPAMETPBI.

/Cp/

54 MJII TpaH31CTOPBI CO BCTPOEHHBIM U
WHAYIMPOBAaHHBIM KaHanamu /Tema/

5.5 VYerpoticTBo 1 npunimn aercteus MJIIT TIK-2.1-3 JIT.1 JI1.2
TPaH3UCTOPOB CO BCTPOCHHBIM KaHAJIOM. [IK-2.1-¥ JI1.3 J11.4
BonpsTammepHbie XxapaKTepUCTUKU B CXEME C IIK-2.1-B JI1.5J12.1
0OIIMM HCTOKOM M UX OCHOBHBIC TIAPAMETPHI. TK-2.2-3 JI2.2J13.1
VYerporictso 1 npuHIun aercteus M/ [IK-2.2-y
TPaH3UCTOPOB C UHAYLIUPOBAHHBIM KaHAJIOM. [IK-2.2-B
BonpTamMriepHble XapaKTEPUCTHKH B CXEMe C
OOIIMM HCTOKOM M UX OCHOBHBIC TTAPAMETPHI.

/JTex/

5.6 VYerpoticTBo 1 npunimn aercteus MJIIT TIK-2.1-3 JIT.1 JI1.2
TPaH3UCTOPOB CO BCTPOEHHBIM KaHAJIOM. [IK-2.1-y JI1.3 J11.4
BonpsTammepHbie XxapaKTepUCTUKU B CXEME C IIK-2.1-B JI1.5J12.1
0OIIMM HCTOKOM M UX OCHOBHBIC TTAPAMETPHI. TK-2.2-3 JI2.2J13.1
VYerporicteo 1 npuHun aercteus M/ [IK-2.2-y
TPaH3UCTOPOB C UHAYLIUPOBAHHBIM KaHAJIOM. [IK-2.2-B
BonpTamriepHble XapaKTEePUCTHKH B CXEMe C
OOIIMM HCTOKOM M UX OCHOBHBIC TTAPAMETPHI.

/Cp/

5.7 TTonersie TpanzucTopsl ¢ 6apbepom IlloTTku /Tema/

5.8 VYeTpoHCTBO 1 NPUHIUT IEHCTBUS MOIEBBIX TK-2.1-3 JI1.1J11.2
TpaH3ucTOpoB ¢ 6aprepoM [loTTkr. HopManbho TIK-2.1-Y JI1.3 JI1.4
OTKPBITbIE U HOPMAJIbHO 3aKPBIThIE TPAaH3UCTOPBI. I1K-2.1-B JI1.5J12.1
BonpsrammepHbie XxapakTepUCTUKU B CXEME C TIK-2.2-3 JI2.2J13.1
o0mmM ucTokoM.  /JIex/ [K-2.2-Y

I1K-2.2-B

5.9 Y CTpoilCTBO U MPUHLIKI JEHCTBUS MMOJEBBIX TIK-2.1-3 JI.1JI1.2
TpaH3UucTOpoB ¢ 6aprepoM loTTkr. HopManbHo TIK-2.1-Y JI1.3 J11.4
OTKPBITBIE K HOPMAJIBHO 3aKPBIThIE TPAaH3UCTOPBIL. I1IK-2.1-B JI1.5J12.1
BonpTamnepHsie XapaKTEpUCTUKU B CXEME C TIK-2.2-3 JI2.2J13.1
o6rum uerokom.  /Cp/ TK-2.2-Y

I1K-2.2-B

5.10 IToneBrie TPaH3UCTOPHI C YIIPABIISIOMIAM
HEePEX00M METAILI-NIOIYIIPOBOJHUK U
rereponepexonoM /Tema/

5.11 IloneBsle TpaH3UCTOPBI C YIPABIIIOMUM IIK-2.1-3 JI1.1J11.2
MEPEX0I0M METAII-TIONYIIPOBOJIHUK U [K-2.1-y JI1.3 J11.4
rereponepexomom /Cp/ [IK-2.1-B JI1.5J12.1

TK-2.2-3 J12.2J13.1
[IK-2.2-y
I1K-2.2-B
Pa3nen 6. ®oTo3r/1eKTpUYECKHE U
H3JIy4yaTebHble MPHOOPHI
6.1 DOTOAMO/IBI, CBETOANO/IbI, ONTPOHBI,

WH)XEKLIMOHHBIN Nasep /Tema/




6.2 CBeToauoapl: MPUHLUI AEUCTBUS, CIIEKTPAIbHEBIE [K-2.1-3 JIT.1JI1.2
XapaKTEPUCTUKU U 00JIaCTU IPUMEHECHUSL. IIK-2.1-¥Y J1.3J11.4
WHxKeKIMoHHBIH Ja3ep. TIK-2.1-B JI1.5J12.1
DOTOAMOABL: MPUHIMII ACHCTBHSA, YPABHEHHE IK-2.2-3 J12.2J13.1
D6epca-Mora, BOIbTaMIIEPHBIC XapaKTEPUCTHKH, [K-2.2-y
pexUMBI pabOThI, OCHOBHBIE IApAMETPBl U I1IK-2.2-B
001aCTH TPUMEHEHUSL.

OnTpOoHBL: NPUHIIKI 1EHCTBUS, XapaKTEPUCTUKU
001aCTH TPUMEHEHUSI.
/J1ex/

6.3 CBeTONMOABI: NPUHLMII AEHCTBHS, CIIEKTPAIbHbIC IK-2.1-3 JI1.1J11.2
XapaKTepUCTUKU U 00JIaCTH IPUMEHEHUSI. IIK-2.1-Y JI1.3J11.4
MHxeKkunoHHBIN 1a3ep. IIK-2.1-B JI1.5J12.1
DoTOAMOABL: IPUHIUI ACHCTBUS, ypaBHEHHUE I1K-2.2-3 JI2.2J13.1
D6epca-Mosa, BOJIBTaAMIIEPHBIC XapaKTEPUCTHKH, TIK-2.2-Y
pPEXHUMbI pabOThI, OCHOBHBIE IIAPAMETPhl U IIK-2.2-B
001aCTH IPUMEHEHUSL.

OnTpoHBL: NPUHIHKI 1€HCTBUS, XapaKTEPUCTUKU U
obnactu mpumenenus. /Cp/

6.4 DoTope3ucTopsl, POTOTPAH3UCTOPEI,
dororupucropsl  /Tema/

6.5 dotope3unctopsl, HOTOTPaAH3UCTOPHI, [IK-2.1-3 JIT.1JI1.2
(orotupucTopsl. [IpuHINIBI NEHCTBUS, OCHOBHbIE IIK-2.1-¥ JI1.3 JI1.4
napameTpsl u obnactu npumenenus:  /Cp/ IIK-2.1-B JIL.5J12.1

[K-2.2-3 J12.2J13.1
IIK-2.2-Y
T1K-2.2-B
Pazgen 7. DeMeHThI HHTErpaJbHBIX CXeM
7.1 Krnaccugukanus nHTErpaJIbHBIX MUKPOCXEM.
OCHOBHBIE KOMITIOHEHTHI HHTETPAIBHBIX CXEM
/Tema/
7.2 HuterpanbHble MUKPOCXEMBI: KIacCHU(BUKaLusI U UX IK-2.1-3 J1.1J11.2
OCHOBHBIE KOMITOHEHTHI — TPAH3UCTOPBI, THO/FI, I[IK-2.1-Y JI1.3J11.4
pe3ucTopsl, KoHaeHcaropsl. OcobeHHOCTH IIK-2.1-B JI1.5712.1
aKTHUBHBIX U TIACCUBHEIX AJIEMEHTOB MHTETPABHEIX [IK-2.2-3 JI2.2J13.1
MukpocxeM. CrocoObl IUOAHOTO BKIIOUEHHUS [IK-2.2-¥
HWHTETPAIHON TPAH3UCTOPHOH CTPYKTYPHI TIK-2.2-B
CpaBHEHHE X 10 OCHOBHBIM mapamerpam. /Cp/
7.3 WccnenoBanue nacCUBHBIX 3JIEMEHTOB [K-2.1-3 JIT.1JI1.2
HHTErpaibHBIX cxeM /JTab/ TIK-2.1-Y JI1.3J11.4
[IK-2.1-B JI1.5J12.1
[1K-2.2-3 J12.2J13.1
MK-2.2-y
I1K-2.2-B

Pa3nen 8. IIpuGopsl BAKYyMHOI 3J1eKTPOHUKH

8.1 OO1111ie OHATHS U PUHIUIIBL. DJICKTPOBAKYYMHbBIC
nmuon u tpuon /Tema/

8.2 [TpuGopb! BaKyyMHOU 3JIEKTPOHUKHU. DIIEKTPOHHBIE [K-2.1-3 JI1.1JI1.2
JIaMIIBL, JIEKTPOHHAS i TEPMOAJIEKTPOHHAS [K-2.1-y JI1.3J11.4
smuccust, 3pdext [HIoTTKH, SIMUCCHOHHBIH TOK. IIK-2.1-B JI1.5712.1
OCHOBHBIE THITHI KaTOJIOB, X YCTPOMUCTBO, [IK-2.2-3 JI2.2J13.1
JIOCTOMHCTBA U HEJIOCTATKU. DIEKTPOBAKYYMHBIH IK-2.2-y
JTUOJI: YCTPOHCTBO, MPUHIIMIT PaOOTHI, 3aKOH TIK-2.2-B

CTEIEHH TPEX BTOPBIX, PEKUM HACHIICHHUS,
AHOJHAS XapaKTEPUCTHKA, OCHOBHEIE IAPAMETPBL
DJIEKTPOBAKYYMHBIN TPHOJ: YCTPONCTBO, TIPUHIIHAIL
paboThl, BOJILTAMIIEPHEIE XaPaKTEPUCTHUKH,
¢dopmyina Bapkraysena, OCHOBHbIE TApaMETPhI U
HEIOCTATKH.

/JIex/




8.3 ITpuGopsl BaKyyMHOM 3JICKTPOHUKHU. DIIEKTPOHHBIC 1 TIK-2.1-3 JIT.1 JI1.2
JIAMIIBL, JIEKTPOHHAS X TEPMODIIEKTPOHHAS IIK-2.1-¥ J1.3J11.4
amuccus, 3¢ ekt [LoTTkH, IMUCCHOHHBIN TOK. I[K-2.1-B JI1.5J12.1
OCHOBHBIE TUIIBI KATO/I0B, UX YCTPOICTBO, TIK-2.2-3 JI2.2J13.1
JIOCTOMHCTBA U HEJIOCTATKH. DJIEKTPOBAKYYMHBII IIK-2.2-Y
JIMOJ;: yCTPOMCTBO, MPUHIIMIT paOOTHI, 3aKOH [1IK-2.2-B
CTENEHH TPEX BTOPBIX, PEKUM HACBHIIICHNS,
aHOJIHAsl XapaKTEPUCTHKA, OCHOBHBIE ITAPAMETPHI.

DNeKTpOBaKyyMHBIH TPHO: YCTPOHCTBO, IPHHIIUTT
paboThl, BOJIbTAMIIEPHBIE XapaKTEPUCTHUKH,
(dopmyna bapkrayseHa, OCHOBHBIE ITapaMeTpPhl U
HenocraTku. /Cp/

8.4 MHOT03JIEKTPOAHBIE AIEKTPOBAKYYMHBIE JTAMITBI 0
/Tema/

8.5 MHorosnexTpoHast 31eKTPOBaKyyMHas JIaMIia 1 TK-2.1-3 JI1.1J11.2
TETPOJI: YCTPOUCTBO, MPUHIIUI PabOThI, IIK-2.1-Y JI1.3 JI1.4
0COOEHHOCTH BOJIbTAMIIEPHBIX XaPaKTEPHCTHK, [K-2.1-B JI1.5J12.1
JIOCTOMHCTBA U HEJAOCTATKH. MHOTO3JIeKTPOAHAS T1K-2.2-3 J12.2J13.1
3JIEKTPOBAaKyyMHasl JJaMIla IEHTO/: YCTPOICTBO, IIK-2.2-Y
TIPUHIIAI PabOTHI, BOJbTAMIIEPHBIE IIK-2.2-B
XapaKTePUCTUKHU, TOCTOMHCTBA M HEJIOCTATKH.

/JTex/

8.6 MHorosnexkTpoaHast IeKTPOBaKyyMHas JIaMIia 0,5 TIK-2.1-3 JIT.1JI1.2
TETPOJI: YCTPOUCTBO, IPUHLUI PaOOTHI, [IK-2.1-y JI1.3J11.4
0COOCHHOCTH BOJIbTAMIIEPHBIX XaPaKTEPHUCTHK, IIK-2.1-B JI1.5J12.1
JIOCTOMHCTBA M HEAOCTATKU. MHOT03JIEKTpOIHAS [1K-2.2-3 J12.2]13.1
3JIEKTPOBaKyyMHasl JJaMIla IEHTO/: YCTPOICTBO, TIK-2.2-Y
IIPUHLUI PabOThl, BOJIbTAMIIEPHbIE I1K-2.2-B
XapaKTePUCTUKH, TOCTOMHCTBA M HepocTaTku. /Cp/

8.7 DeKTpoBaKyyMHbIC MUKpOaMIibl /Tema/ 0

8.8 BakyyMHBIe HHTETpaJIbHBIE CXEMBI. 1 IK-2.1-3 JI1.1J11.2
DEeKTPOBAKYYMHBIE MUKPOJIAMITBI: 0COOCHHOCTH IIK-2.1-Y JI1.3 J11.4
paboThI, OCHOBHBIE THIIbI KATOJIOB, OCHOBHBIC [K-2.1-B JI1.5J12.1
JIOCTOWHCTBA. Y CTPOWCTBO M MPHUHIUI  PabOTHI TIK-2.2-3 JI2.2J13.1
AJIEKTPOBAKYYMHOTO MUKpOTpuoaa. /JIek/ K-2.2-y

I1K-2.2-B

8.9 BakyyMHBIE HHTETpAIBHBIE CXEMBI. 0,5 IIK-2.1-3 JI1.1J11.2
DJEeKTPOBAKYYMHBIE MUKPOJIAMITBI: OCOOCHHOCTH IIK-2.1-Y JI1.3 J11.4
paboThI, OCHOBHBIE THITHI KATOJIOB, OCHOBHBIE TIK-2.1-B JI1.5J12.1
JIOCTOWHCTBA. Y CTPOWCTBO M MPHUHIMIT  PaOOTHI TIK-2.2-3 JI2.2J13.1
JNEKTPOBAKYyMHOT0 MUKpoTpuoaa. /Cp/ [IK-2.2-y

I1K-2.2-B
8.10 CBU sniextponnsie amib /Tema/ 0
8.11 OnexrpoBakyyMmHble mpubopsr CBY ¢ 2 IIK-2.1-3 JI1.1J11.2
JIUHAMHYECKHUM YTIPABICHUEM: IPUHLIUI IeHCTBUS TIK-2.1-Y JI1.3 J11.4
Y OCHOBHBIE THIIBI. [IK-2.1-B JI1.5J12.1
IIponeTHbIi KIUCTPOH: YCTPOUCTBO U MIPUHLIUIT TIK-2.2-3 JI2.2J13.1
paboThl, JOCTOMHCTBA U HEJIOCTATKH. T11IK-2.2-Y
OTpakaTeNbHBIA KIUCTPOH: YCTPOMCTBO U IIK-2.2-B

NPUHIMI PaOOThI, [UANa30H NPUMEHEHHUSI.

JIBB u JIOB O-tnmna: ycTpoHCTBO U MPUHITUI
paboThl, JOCTOMHCTBA U HenocTaTki. OCHOBHBIE
THITBI 3aMEJUISIONINX CHCTEM.

MarHeTpoH: YCTPOWCTBO U OCHOBHBIE
XapaKTEePUCTUKH.

/JTex/




8.12 DnekTpoBakyyMHbie prbopsl CBY ¢ 3 [K-2.1-3 [JI1.1J11.2J11.3
JUHAMUYECKUM yIpaBJIECHUEM: IPUHLINI 1€HCTBUSA MK-2.1-y |JI1.4 JI1.5J12.1
1 OCHOBHBIE THIIBI. I1K-2.1-B JI2.2J13.1
IIponeTHslil KIUCTPOH: YCTPONUCTBO M MPUHIIUII I1K-2.2-3
paboThI, JOCTOMHCTBA U HEJIOCTATKH. [K-2.2-y
OTpaxkaTeNbHbIH KIUCTPOH: YCTPOHCTBO U I1IK-2.2-B
MPUHIMUI PaOOTHI, TUana30H MPUMEHEHUSI.
JIBB u JIOB O-tuna: ycTpoicTBO U IPHHIIMIT
paboTHI, JOCTOMHCTBA U HepocTaTku. OCHOBHBIE
TUIIbI 3aMEJUISIOIUX CUCTEM.
MarseTpoH: ycTpOWCTBO U OCHOBHBIE
xapakrepuctuku. /Cp/
8.13 WNupukatopusie npudopsr /Tema/ 0
8.14 . InaukaTopHble IPUOOPHI: OCHOBHBIC THUIIBL, 2 MK-2.1-3 [JI1.1JI1.2 JI1.3
YCTPOUCTBO ¥ mpuHImn padotsl. Jucren. /Cp/ MK-2.1-y [JI1.4 JI1.5J12.1
I1K-2.1-B J12.2J13.1
MK-2.2-3
MK-2.2-Yy
T1K-2.2-B
Pazgen 9. Unast koHTaKkTHas padora.
Kouncyabranus nepen sx3ameHoM. Yacol Ha
KOHTPOJIb
9.1 Wnas xoHtakTHas padora /Tema/ 0
9.2 KoncynetipoBanue B TeucHue cemectpa /MKP/ 0,35 MK-2.1-3 [JI1.1 J11.2 J11.3
MK-2.1-y |JI1.4 JI1.5J12.1
IK-2.1-B J12.2J13.1
IK-2.2-3
MK-2.2-y
I1K-2.2-B
9.3 KoncynbrupoBanue nepes sx3ameHom /Tema/ 0
9.4 KoncyneTipoBanue nepes sx3amerom /Kuc/ 2 IK-2.1-3 [JI1.1 J11.2 JI1.3
MK-2.1-y |JI1.4 JI1.5J12.1
IK-2.1-B J12.2J13.1
IK-2.2-3
MK-2.2-y
I1K-2.2-B
9.5 Yackl Ha KOHTpOJb /Tema/ 0
9.6 Dx3ameH /DK3amMen/ 44,65 | TIK-2.1-3 |JI1.1J11.2 JI1.3
MK-2.1-Y |JI1.4 J11.5J12.1
IK-2.1-B J2.2713.1
IK-2.2-3
IK-2.2-y
I1K-2.2-B

5. OEHOYHBIE MATEPHAJIBI O JUCIHUAIIIMHE (MOAY.JIIO)

OHeHO‘IHLIe MaTepurajbl

1o AucuuIIHe « OCHOBBI SJIEKTPOHUKH).

MPUBEACHLI B IIPHUJIOXKCHUU K pa6o'{el71 nporpaMme JUCHHUIIINHBL (CM. JAOKYMCHT ((OI_ICHO‘IHI)IG MaTepuralibl

6. YHEBHO-METOANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO/JY JIS)

6.1. Pexomennyemas qutepatypa

6.1.1. OcHoBHasi TUTEpPaTypa

ABTOpI)I, COCTaBUTECIIHN

3arnaBue

W3patenscTBO,
rof

Konnuectso/
Ha3Banue DbC




Ne ABTODBI, COCTaBUTEIHN 3arnaBue WsnarenscrBo, | KonmuectBo/
roJI nHaspanue DbC

JI1.1 |Jerocraes H. C., TBepaoTenpHast AJIEKTPOHHKA : y4eOHOe rmocodue Tomck: Tomckuii [978-5-4332-
Uersepros K. B. rocymapctBens |0021-0,

bl yHUBepcuTeT |http://www.ipr
cucTeM bookshop.ru/1
ynpasiaeHus 1 |3981.html
PagHodIeKTPOH

UKH, Db

Kownrenr, 2011,

244 c.

JI1.2 |Acraiikuu A. U., BakyymHas MEKpOBOJTHOBasI 37eKTpOHUKA. DU3HUKO- Capos: 978-5-9515-
Boponuna JI. B., TEXHUYECKUE OCHOBBI : yueOHOE ocodue Poccuiickuit 0197-4,
JlunatoB A. @., ITpode denepanbubiit  |http:/www.ipr
B. b., Acraiikun A. 1. snepHbIid neHTp |bookshop.ru/6

— BHUNDO, 0839.html
2012, 377 c.

JI1.3 |BomoBo3oB A. M. OCHOBBI 2JIEKTPOHUKH : yueOHOE oco0He Mockaa, 978-5-9729-
Bomorga: 0346-7,
MNudpa- http://www.ipr
Wuxenepus, bookshop.ru/8
2019, 140 c. 6566.html

JI1.4 |Pa3zunkun B. I1. Onexrponuka. Yacts 2 : yyeGHOe nmocobue HoBocubupck:  [978-5-7782-
HoBocubupckw i [2530-5,
rocynapcrBeHH  |http://www.ipr
bl TexHUYeckuid |bookshop.ru/4
YHUBEPCUTET, 5203.html
2014, 106 c.

JI1.5 |Jlauun B.U., CaBenoB |3nekrpoHuka : Yued.nmocobue st BTy30B Pocrog-Ha- 5-222-00998-

H.C. Hony:®ennkc, [X, 1
2000, 446¢.
6.1.2. [lonoHuTeIbHAS JUTEPATypa
Ne ABTODBI, COCTaBUTEIN 3arnaBue WsnarenscrBo, | KommuectBo/
roJI Haspanue DbC

JI2.1 |I'yces B.I', I'yceB DNEeKTPOHUKA U MHKPOIPOIIECCOPHAS TEXHUKA : YueO. M.:Beiciruik.,  [5-06-004271-
I0.M. 2005, 790c. 5,1

JI2.2 |llyka A.A. DJeKTpoHUKa : yueO. CII6.: BXB- 978-5-9775-

ITerepOypr, 0160-6, 1
2008, 739c.
6.1.3. MeTtonuueckue pa3padoTku
Ne ABTODEI, COCTaBUTEHN 3arnaBue UsnarenscrBo, | Kommuaecto/
rof Ha3BaHue ObC

JI3.1 |Crenamkun B.A., ITonynpoBoAHUKOBBIE TPUOOPHI U TACCUBHBIE TIEMEHTHI Pszans: PULL ,

Oszepan C.II. HMHTETPAIBHBIX CXeM : MeTOIMUEeCKHe YKa3aHus PI'PTVY, 2017, |https:/elib.rsre
u.ru/ebs/downl
0ad/978

6.2. Ilepeuens pecypcoB nHGOPMALHOHHO-TEJIEKOMMYHUKAIIUOHHOH ceTH "UnTepHeT"
D1 |DnekTpoHuka
32 |DOnekTpoHUKa
93 |OnexkrpoHuKa




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

MPOU3BOACTBA

HaunmeHnoBanue

Onucanue

Kaspersky Endpoint Security

Kommepueckas nmunen3us

Adobe Acrobat Reader Ceobonnoe 10
LibreOffice Cobonnoe 10
Firefox Csoboguoe I1O
7 Zip Ceobonnoe 10

Mathcad University Classroom

Beccpouno. JIunensus Ha [TO PKG-7517-LN, SON — 2469998, SCN — 8A1365510

GIMP

CBOOOIHO PAcIpOCTpaHsIeMBI PAacTPOBHIA Tpaduueckuil pegakTop, HmporpamMma
UL co3maHui U OOpabOTKM pacTpoBOW TIpaUKHM M YaCTUYHOH IOANEPIKKON
pabotel ¢ BekTopHOW Tpadukoil. Jlunensus Creative Commons Attribution-
ShareAlike 4.0 International License

OnepanuonHas Windows

XP/Vista/7/8/10

CUCTEMA

Microsoft Imagine: Homep nonnucku 700102019, 6eccpouno

Microsoft Office Visio

Microsoft Imagine: Homep noanucku 700102019, 6eccpouno

6.3.2 Tlepeyensb HHGOPMAMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHWE JTUCHUIIJIMHBI (MOYJIS)

Mynbrumenuiinsiii npoexkrop (NEC)
I1K: Intel Core 2 duo /2Gb — 1 mr

obOpaszosaTenbayio cpeny PIPTY

413 nabopaTOpHBI KOpIyC. MOMEIIEHUE sl CaMOCTOSTENbHON paboThl O0ydaromuxcs, JCKIUOHHAS ayIHTOPHUS
CrenuanuzupoBanHas Mebeinb (70 mocaouHbIX MECT), MATHUTHO-MapKepHasi JI0CKa, YKpaH.

BosmoxHOCTB HNOJKIHOYCHHUA K CCTH HHTepHeT u obecrieueHuEM JA0CTylna B DJICKTPOHHYIO I/IHq)OpMaI_II/IOHHO-

1a00paTopHBIX paboT
TaHeIsIMH;

Mynbtumerp M-838 — 8 mit;
Yacrotomepsr  Y3-34A — 4 mir,
U3-35A — 4 mT;

412 naGopaTopHBIA KopIyc. ydeOHasi J1abopaTopus, OCHAIlEHHAs J1abopaTOpHBIM O0OPYAOBaHHMEM, JUIS TPOBEACHUS
VY4eOHO-1abopaTopHble CTEHABI MO JJICKTPOHHKE M MHKPOCXEMOTEXHHKE CO CMEHHBIMH

I'eneparops! curnanoB GRG-450B — 8 mir,
MunnuBonsmetp aByxkaHaiabHbI GVT-427B — 8 mT;

3-112 -8 it ;

BonsT™MeTp yHuBepcanbubiii B7-26 -1 T

415 naboparopuslit kopryc. [Tomernenue s caMocTosATeNbHON paboTel Crienuanu3upoBaHHas Mebelnb (56 mocagovHbIX
MECT), MArHUTHO-MapKepHasi JOCKa, IKpaH.

Mynbsrumenuniinbtii mpoextop (NEC)

[IK: Intel Pentium /8Gb — 1 T

Bo3moxxHOCTE mTonmKmiodeHHs K ceTd MHTepHeT M o0ecrmedeHHeM [OCTyla B JJIEKTPOHHYIO HWH(OPMAIIOHHO-
oOpasoBaTenabHyio cpeay PI'PTY

8. METOAUYECKHUE MATEPHAJIbBI IO JUCHUIIJIMHE (MOAY JIIO)

MeToaudeckoe obOecreueHue JUCHUIIIINHBI
JOKYMCHT ((MGTO,I[I/I‘IGCKI/Ie YKa3aHusd TUCHUIUINHBI «OCHOBBI SJ'IeKTpOHI/IKI/I»).

INPpUBEACHO B IMNPUIIOKCHUN K pa6o'{ei/’1 nporpaMmMe JUCHHUIIINHBL (CM.

OnepaTtop 30 000 "KomnaHus "TeH3op"

JOKYMEHT NMOAMUCAH 3IEKTPOHHOW MOANMUCHIO

noANNCAHO ®reoy BO "PrPTY", PIPTY, MapwwH Opuii 27.09.23 11:45 (MSK) Mpocras noanuce
3ABEAYHOLLMM Hukonaesuy, 3aBeaytowmin kacdenpoit PTY

KA®EZPbI

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kowenes Butanun 28.09.23 11:38 (MSK) Mpocras noanuck
3ABEAYIOLWNM MBaHoBWY, 3aBeaytowmin kacdeapoit PTC

BbIMYCKAIOLLIEM

KA®EPbI

noanncAHoO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceii 28.09.23 11:40 (MSK) Mpocras noanuck
MPOPEKTOPOM 10 YP BsiyecnaBoBuy, MpopekTop no y4ebHol paboTe




