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Pa6oyas mporpamma onoOpeHa Ha 3aceaHuH Kadeapel
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Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nmporpamma nepecMoTpeHa, o0CykaeHa 1 ogoOpeHa st
ucroaaeHus B 2025-2026 yueOHOM roay Ha 3acefaHuu Kadeapsl
PaguorexHu4ecKknx ycTpoiicTs

[Iporokom ot 20251, N

3aB. kadenpoi

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

Pabouas mporpaMma mepecMoTpeHa, 00cyxaeHa i 01o0peHa IS
ucnonHeHus B 2026-2027 yueOHOM roay Ha 3aceganun Kabeapsl
PaguorexHu4ecknx ycrpoiicTs

[Iporokom ot 2026 1. No

3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma nepecMoTpeHa, o0CykaeHa 1 ogoOpeHa s
ucroaueHus B 2027-2028 yueOHOM roay Ha 3acefaHuu Kadeapsl
PagnorexHu4yecknx ycTpoiicT

[Iporokom ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouast mporpamMmMa nepecMoTpeHa, 00CyKIeHa U 0100peHa st
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3acegaHuu Kadeapsl

PaguorexHuyeckux ycrpoiicTs

[Iporokom ot 2028 . Ne

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 | n3y4yeHue cTyaeHTaMH (HU3MUCCKUX MPUHIIUIIOB JEHCTBHSA, XapaKTEPUCTHK, MOJIENICH U 0COOCHHOCTEH MCIIOTb30BaHNUS B
PaTMOTEXHUYECKHUX LIEMsIX OCHOBHBIX THIIOB aKTHBHBIX IPUOOPOB, IPUHIIUIOB TIOCTPOEHUS U OCHOB T€XHOJIOTHH
MHKPO3JIEKTPOHHBIX LIETEel, MEXaHN3MOB BIIMSHUS yCJIOBUH 3KCILTyaTallid Ha paboTy aKTHBHBIX IIPHOOPOB U
MUKpPO3JIEKTPOHHBIX Lenell. [Tpy n3yyeHnn 3Tol AUCHUIIINHEI 3aKJIaABIBAIOTCS OCHOBBI 3HAHUH, ITO3BOJIIOIIUX YMETIO
HCTIONB30BaTh COBPEMEHHYIO 3JIEMEHTHYIO 0a3y pafHO3IeKTPOHUKY 1 NOHUMATh TeHICHIIUU U IIEPCIIEKTHBEI €€ Pa3BUTHSA
U IIPAaKTHYECKOTO UCIIOJIb30BAHUS; IPUOOPETAIOTCS HAaBBIKK PacyeTa Pe)KMMOB aKTUBHBIX IIPUOOPOB B 3IEKTPOHHBIX
LETISAX, SKCIEPUMEHTAIFHOTO HCCIICJOBAHNS UX XapaKTEPUCTHK, H3MEPEHNUS ITapaMeTPOB U IIOCTPOCHUS 0a30BBIX SUEEK
SNEKTPOHHBIX LETeH, COEepIKaIIiX TaKue IpHOOpEL.

2. MECTO JUCHUIIJIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Lukn (pazzmen) OIL: |

2.1| TpeGoBaHus K NpeABAPUTEILHOI OATOTOBKe 00y4aI0lIerocsi:

2.1.1 ABTOpel"pCCCI/IOHHOS MOICIUPOBAHUC PAAUOTCXHUYCCKUX CUTHAJIOB

2.2 | JacuunaaHbl (MOIYJIM) U NPAKTUKH, 1JI KOTOPBIX OCBOEHHE JAHHOW THCHUTIHHBI (MOXYJIsI) HEOOXOHMO KAK
npeanecTByonee:

2.2.1 | JaTuuku Ha OCHOBE MUKPO -1 HAHOTEXHOJIOTUH

2.2.2| DnekTponpeodpazoBaTeNbHBIE YCTPOHCTBA

2.2.3 | Ilpon3BoACTBEHHAS MTPAKTUKA

2.2.4|VerpoiictBa '®C

2.2.5| HayuyHo-uccnenoBarenbckas pabora

2.2.6| Ontuka u (OTOHNKA HAHOCTPYKTYP

2.2.7 | ONTHKO-3/1EKTPOHHBIE CUCTEMBbI

2.2.8 | OnTuyeckue ycTpoiicTBa B palOTEXHHUKE

2.2.9 | TexHuKa U TEXHOJIOTUU MOJIYIPOBOJHUKOB

2.2.10| ®u3uka noynpoBOAHUKOB

2.2.11 | BelmonHeHne 1 3amyTa BBITYCKHON KBATH(DHUKAIIMOHHOH paboThI

2.2.12 | [IpenaurioMHasi mpakTUKa

3. KOMIIETEHIINHX OBYYAIOIIET'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUA JUCIHIUIIJINHBI
MOAaYyJist)

IK-2: CnocodeH NpoBoIUTD HCCJIeI0BAHNE MOTEPHU3HPYEMbIX (PYHKIMOHAJIBHBIX Y3JI0B 00PTOBOIi anmaparypsl
KOCMHYECKHX aNnapaToB

IIK-2.1. BoimonHsieT pacyeT JIeKTPHYECKAX PE:KHMOB KOMIIOHEHTHOIi §a3bl 60PTOBOii anmapaTypbl KOCMHYeCKHX
anmaparTos

3Hath

OCHOBHBIE THITBI aKTHBHBIX MPHUOOPOB, UX MPHUHIIUIT PAOOTHI, XapaKTEPHCTUKH, MOJICITH U CITIOCOOBI MX KOJIMYECTBEHHOTO OMICAHHS TIPH
UCTIONb30BAaHUU B PAJHOTEXHUYECKHX LETAX U YCTPOHCTBaX

Ymern

HCTIONIB30BATh MOTYyYSHHYIO HH(OPMAITHIO JJIS PEIICHHS MPAaKTHYECKUX 3a/1ad

Baanernb

HEOOXOIUMBIMH I BEIOOpA IEMEHTHOM 6a3bl ¢ y4eToM TpeOOBaHMM Ha/le)KHOCTH, YCTOHUYMBOCTHU K BO3JCHCTBUIO OKPYIKArOIIEH
cpenbl, OMC U TEXHOJIOTUYHOCTH

IIK-2.2. IIpoBoauT U3MepeHHUsI Pe;KUMOB PadOTHI 3J1eMEHTOB DOPTOBOIi anNmapaTypbsl KOCMHYECKHX aNNapaToB

3Hatb

OCHOBHBIE THITBI AKTUBHBIX IPUOOPOB, MX MPUHIHI PAOOTHI, XapaKTEPUCTHKH, MOJCIIH M CIIOCOOBI MX KOJIMIECTBEHHOTO OIHCaHUS PH
HCTIONIb30BAaHUH B PAJHOTEXHUYECKHX LETIX U YCTPOHCTBaX

Ymern

HCIIONB30BATh MOJIYYCHHYIO HH()OPMANHUIO ISl PEICHHUs TPAaKTHUECKUX 3a1a

Buagers

OCHOBHBIMH HaBBIKAMH SKCIIEPUMEHTAIBHOTO UCCIEOBAaHNS XapaKTePUCTHK aKTHUBHBIX IPHOOPOB, pabOTHI ¢ IPHOOPaMU; aHATIHN3A U
00pabOTKU JaHHBIX HKCIIEPUMEHTOB

B pe3ysbTare ocBOeHHS JUCHHUILINHBI (MOAYJIs) 00y4aIOUIHIICA J0/KEH

3.1|3nars:

3.1.1|3HaTh OCHOBHBIC THIIHI AKTHBHBIX HpI/I60pOB, UX IMMPUHIUIT pa6OTLI, XapaKTCPUCTUKHU, MOACIN U CIIOCOOBI UX
KOJIMYCCTBCHHOI'O OIMMMCAHUS ITPH UCIIOJBb30BAHUU B PAAUOTCXHUYCCKUX LCIIAX U YCTpOﬁCTBaX

3.2 YmeTn:

3.2.1 | yMeTh UCTIONB30BATh HOTYYCHHYIO HH()OPMAIHIO ISl PEIICHHS PAKTHISCKUX 3a/1a4




3.3

Buaagern:

3.3.1

BIIAJIETh METOJIaMH, HEOOXOMMBIMH ISl BHIOOpA 3JIEMEHTHOH 0a3bl ¢ y4eTOM TpeOOBaHUI HAIEKHOCTH, YCTOHINBOCTH K
BO3CHUCTBUIO OKpYXkarowiei cpeabl, DMC U TeXHOJOTHYHOCTH, a TAK)KE OCHOBHBIMHU HaBBIKAMHU dKCIIEPUMEHTAIBLHOTO
HCCIICIOBAHMS XapaKTePHCTHK aKTHBHBIX MPUOOPOB, paboTHI ¢ IpHOOpaMu; aHaIH3a M 00paOOTKH JaHHBIX

OKCIICPUMECHTOB

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MO YJIA)

Kon HaumenoBanue pa3neiioB u Tem /Buj 3ausitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kypc M1 KOHTPOJIS
Paspnen 1. Beenenue. MarepuaJibl 3JIeKTPOHHOI
TeXHUKH M UX IeKTpPopu3nyecKne CBOHCTBA
1.1 OcHoBHbIE NIOHATHUSA U onipeaeneHus. Ucropus u 2 0
MIEPCTIEKTUBHI AeKTPOHUKH /Tema/
1.2 OcHOBHBIE NOHATHSA U onpeaeneHus. Vcropus u 2 0,25 IK-2.1-3 JI1.1 J11.2
MEePCIIEKTUBHI dJEKTPOHUKH /JIek/ MK-2.1-y JI1.3J12.1
I1IK-2.1-B JI2.2J12.3
IK-2.2-3 J12.4J13.1
MK-2.2-y 0132
IIK-2.2-B
1.3 Hcropust 1 nepCceKTUBsI 31eKTponuku /Cp/ 2 2 IK-2.1-3 JI1.1J11.2
[K-2.1-y JI1.3J12.1
IK-2.1-B J12.2J12.3
[K-2.2-3 J12.4713.1
[K-2.2-y 2192
I1K-2.2-B
1.4 OCHOBHBIE TI0JIOKEHUSI TEOPHH 2 0
ANIEKTPONPOBOAHOCTH TBEPABIX Ten /Tema/
1.5 OCHOBHBIE NTOJIOKEHHS TEOPUH 2 0,25 IK-2.1-3 JI1.2
ANEKTPOMPOBOTHOCTH TBEPABIX Ten /JIex/ [K-2.1-y JI1.3J12.1
IK-2.1-B J12.2712.3
MK-2.2-3 J12.4J13.1
[K-2.2-y 2122
I1K-2.2-B
1.6 OCHOBHBIE TIOJIOKEHHS TEOPUU 2 1 [K-2.1-3 JI1.2
ANIEKTPONPOBOJHOCTH TBEPABIX Ten /Cp/ [K-2.1-y JI1.3J12.1
IIK-2.1-B J12.2J12.3
[1K-2.2-3 J12.4J13.1
[K-2.2-y 3132
IIK-2.2-B
1.7 Kpucrannmudeckast CTpyKTypa 4ucTOro 2 0
MOJynpoBoIHKKaA /Tema/
1.8 Kpucrannmuyeckas cTpyKTypa 4ucTOro 2 0,25 IK-2.1-3 JI1.2
mosynpoBoHuKa /JIex/ MK-2.1-y JI1.3J12.1
IIK-2.1-B J12.2J12.3
[1K-2.2-3 J12.4J13.1
IK-2.2-y 3132
IIK-2.2-B
1.9 Kpucrannmuueckas CTpyKTypa 4uCTOro 2 1 IK-2.1-3 Jg1.2
nonynposonHuka /Cp/ IK-2.1-y JI1.3J12.1
IK-2.1-B J12.2J12.3
MK-2.2-3 J12.4J13.1
[K-2.2-y 0132
I1K-2.2-B
1.10 IIpumecHble monynpoBoaHuky /Tema/ 2 0
1.11 IIpumecHbIe momynpoBoaHUKY /JIek/ 2 0,25 [IK-2.1-3 J1.2
[K-2.1-y JI1.3J12.1
I1K-2.1-B JI2.2J12.3
IK-2.2-3 J12.4J13.1
[K-2.2-y 0132
[1K-2.2-B




1.12 IIpumecHsie noxynpoBogauku /Cp/ 1 IK-2.1-3 JI1.2
[K-2.1-y JI1.3J12.1
IK-2.1-B J12.2712.3
MK-2.2-3 J12.4]13.1
[K-2.2-y 2122
I1K-2.2-B
Pa3nea 2. P-n-nepexon
2.1 OnexTpuuecKue Mepexo sl B 0
moJynpoBoaHuKax /Tema/
2.2 DNEeKTpUYECKUE TIEPEXO/IbI B 0,1 IK-2.1-3 JI1.2
MOy TIPOBOTHUKAX /JIek/ IK-2.1-y JI1.3J12.1
IIK-2.1-B J12.2J12.3
[K-2.2-3 J12.4J13.1
[K-2.2-y 2192
TIK-2.2-B
2.3 DNeKTpUUecKre Nepexo/Ibl B 1 [K-2.1-3 J1.2
nonynpoBonHukax /Cp/ [K-2.1-y JI1.3J12.1
I1IK-2.1-B JI2.2J12.3
MK-2.2-3 J12.4J13.1
[K-2.2-y 2132
IIK-2.2-B
2.4 DNEKTPOHHO-BIPOYHBIC TIEPEXO/I M €T0 CBOHCTBA 0
TIpU OTCYTCTBUH BHeNIHero nois /Tema/
2.5 DNEeKTPOHHO-IBIPOYHBIE TIEPEXO/T 1 €TO CBOMCTBA 0,1 I1K-2.1-3 JI1.2
MIpH OTCYTCTBUU BHEUIHETO ToJst /Jlex/ MK-2.1-y JI1.3J12.1
[1IK-2.1-B JI2.2J12.3
IK-2.2-3 J12.4J13.1
MK-2.2-y 0132
IIK-2.2-B
2.6 DJEeKTPOHHO-ABIPOYHBIE IEPEXO]] U €r0 CBOICTBA 1 [K-2.1-3 JI1.2
TIPH OTCYTCTBUU BHeNIHero mouis /Cp/ [K-2.1-y JI1.3J12.1
IIK-2.1-B J12.2J12.3
[K-2.2-3 J12.4713.1
[K-2.2-y 2192
I1K-2.2-B
2.7 OIEeKTPOHHO-ABIPOYHBIH NIEPEXO]] U €70 CBOMCTBA 0
IIpU BO3AEHCTBUU MIPAMOTO HanpsokeHus /Tema/
2.8 DJIEeKTPOHHO-ABIPOYHBIN MEPEXO0]] U €T0 CBOMCTBA 0,5 MK-2.1-3 JI1.2
TIPH BO3ACHCTBUM MIPSIMOTO HampsokeHus /JIex/ [K-2.1-y JI1.3J12.1
IK-2.1-B J12.2712.3
MK-2.2-3 J12.4J13.1
[K-2.2-y 2122
I1K-2.2-B
2.9 DNEeKTPOHHO-BIPOYHBIN MEPEXOJT U €r0 CBONCTBA 1,5 [K-2.1-3 JI1.2
IIPU BO3AEHCTBUY IIPpAMOro HanpspkeHus /Cp/ IK-2.1-y JI1.3J12.1
IIK-2.1-B J12.2J12.3
[1K-2.2-3 J12.4J13.1
[K-2.2-y 3132
IIK-2.2-B
2.10 ONeKTPOHHO-IBIPOYHBIII EPEX0] U €r0 CBOMCTBA 0
TIpH BO3ACHCTBHM 00paTHOrO HanpsokeHus /Tema/
2.11 DNEKTPOHHO-BIPOYHBIN MEPEXOJT U €r0 CBONWCTBA 0,1 IK-2.1-3 JI1.2
TIpH BO3ICHCTBUH 00-paTHOTO HanpshkeHus /JIek/ [K-2.1-y JI1.3J12.1
IIK-2.1-B J12.2J12.3
[1K-2.2-3 J12.4J13.1
[K-2.2-y 3132
IIK-2.2-B
2.12 ONeKTPOHHO-IBIPOYHBII IEPEXO0J] U ET0 CBOMCTBA 1 IK-2.1-3 J1.2
MIpH BO3AEHCTBUM 00paTHOro HanpsykeHus /Cp/ [K-2.1-y JI1.3J12.1
IK-2.1-B J12.2J12.3
MK-2.2-3 J12.4J13.1
[K-2.2-y 0132
I1K-2.2-B
2.13 Tlepexoapl METAI-MOTYNPOBOTHUK /Tema/ 0




2.14 IMepexoas! MeTamI-nOTyIpoBOTHUK /JIex/ 0,1 IK-2.1-3 JI1.2
IK-2.1-y JI1.3J12.1
IIK-2.1-B J12.2 J12.3
MK-2.2-3 J12.4713.1
IK-2.2-Y 2192
I1K-2.2-B
2.15 Iepexoap! MeTaI-oaynpoBogHUK /Cp/ 1 [1K-2.1-3 JI1.2
K-2.1-y JI1.3J12.1
TIK-2.1-B J12.2 J12.3
IK-2.2-3 J12.4713.1
[K-2.2-y 2132
TIK-2.2-B
2.16 CBOHCTBA U XapaKTEePUCTUKHU p-n-niepexoza /Tema/ 0
2.17 CBoiiCcTBa U XapaKTEPUCTUKH p-n-miepexonaa /Jlex/ 0,1 IK-2.1-3 JI1.2
MK-2.1-y JI1.3J12.1
TIK-2.1-B J12.2 J12.3
I1K-2.2-3 J12.4J13.1
IK-2.2-y 21 22
TIK-2.2-B
2.18 CBoiicTBa U XapaKTEepUCTUKH p-n-riepexona /Cp/ 1 MK-2.1-3 J1.2
IK-2.1-y JI1.3J12.1
I1K-2.1-B J12.2 J12.3
MK-2.2-3 J12.4713.1
[K-2.2-y 2122
I1K-2.2-B
2.19 IIpo6ou p-n-nepexonos /Tema/ 0
2.20 IIpo6ou p-n-niepexonos /Jlex/ 0,1 MK-2.1-3 J1.2
IK-2.1-Y JI1.3J12.1
IK-2.1-B J12.2 J12.3
IK-2.2-3 J12.4713.1
[K-2.2-y D122
I1K-2.2-B
2.21 IIpo6owu p-n-nepexonos /Cp/ 1 IK-2.1-3 JI1.2
IK-2.1-y JI1.3J12.1
TIK-2.1-B J12.2J12.3
I1K-2.2-3 J12.4J13.1
IK-2.2-y 21 32
TIK-2.2-B
2.22 Emxoctu p-n-nepexona /Tema/ 0
2.23 Emkoctu p-n-nepexona /JIex/ 0,1 IK-2.1-3 JI1.2
IK-2.1-y JI1.3J12.1
TIK-2.1-B J12.2 J12.3
I1K-2.2-3 J12.4J13.1
IK-2.2-y 21 92
I1K-2.2-B
2.24 Emxoctu p-n-nepexona /Cp/ 1 IK-2.1-3 JI1.2
[K-2.1-y JI1.3J12.1
I1K-2.1-B J12.2 J12.3
IK-2.2-3 J12.4713.1
[K-2.2-y D122
TIK-2.2-B
2.25 OCHOBHBIE TEXHOJIOTUYECKUE TPOIIECCHI 0
H3TOTOBIICHHS p-n-riepexooB /Tema/
2.26 OCHOBHBIE TEXHOJIOTUYECKUE TPOIIECCHI 2 [1K-2.1-3 JI1.2
H3TOTOBIIEHHS P-n-riepexonoB /Cp/ [K-2.1-y JI1.3J12.1
TIK-2.1-B J12.2 J12.3
IK-2.2-3 J12.4713.1
MK-2.2-y 3132
TIK-2.2-B
Pazaen 3. Ilo1ynpoBOIHHKOBBIE THOIBI
3.1 OCHOBHBIC TIOHSTHS U IPUHIUTIBI /Tema/ 0




32 OCHOBHBIE TIOHATHA U IPUHLIUTIBI /JIek/ 0,1 [1K-2.1-3 JI1.2
[IK-2.1-y JI1.3J12.1
I1K-2.1-B JI2.2 J12.3
[1K-2.2-3 J12.4J13.1
[IK-2.2-Y D132
[1IK-2.2-B
33 OCHOBHBIE TOHATHA ¥ PUHIUTEI /Cp/ 5 IK-2.1-3 JI1.2
[IK-2.1-y JI1.3J12.1
TIK-2.1-B J12.2 J12.3
[1K-2.2-3 J12.4J13.1
[IK-2.2-y 21032
TIK-2.2-B
34 HccnenoBanue UHTErpaibHbIX 1100B /J1ab/ 1 [1K-2.1-3 JI1.2
[IK-2.1-y JI1.3J12.1
I1K-2.1-B JI2.2 J12.3
[1K-2.2-3 J12.4J13.1
[IK-2.2-Y D132
I1IK-2.2-B
3.5 DxBuBaJieHTHas cxema /Tema/ 0
3.6 DkBuBaNieHTHas cxema /Jlex/ 0,1 I1K-2.1-3 JI1.2
[IK-2.1-y JI1.3J12.1
I1K-2.1-B J12.2 J12.3
[1K-2.2-3 J12.4J13.1
[IK-2.2-Y 21092
[IK-2.2-B
3.7 OkBuBasieHTHas cxema /Cp/ 1 IK-2.1-3 JI1.2
IIK-2.1-y JI1.3J12.1
TIK-2.1-B J12.2 J12.3
[1K-2.2-3 J12.4J13.1
[IK-2.2-y 21032
TIK-2.2-B
3.8 Brinpsimutenbablie 1uo/ibl. UMy IbCHBIE TUO/IbI 0
/Tema/
39 BeinpsmuTtensHbie quobl. IMIynbCcHbIC 0,1 I1K-2.1-3 JI1.2
nuonsl /Jlex/ IIK-2.1-y JI1.3J12.1
TIK-2.1-B JI2.2J12.3
[1K-2.2-3 J12.4J13.1
[IK-2.2-Y 2192
TIK-2.2-B
3.10 Brimpsimutenbablie quobsl. UMy nbcHbie 1 [K-2.1-3 J1.2
nmuons! /Cp/ [K-2.1-y JI1.3J12.1
IIK-2.1-B J12.2 J12.3
I1K-2.2-3 J12.4J13.1
[IK-2.2-y D122
TIK-2.2-B
3.11 Crabunutpons /Tema/ 0
3.12 Crabunmutponsr /JIex/ 0,1 I1K-2.1-3 JI1.2
[IK-2.1-y JI1.3J12.1
[1IK-2.1-B J12.2 J12.3
I1K-2.2-3 J12.4J13.1
[IK-2.2-y D122
TIK-2.2-B
3.13 Cradunutponst /Cp/ 4 IK-2.1-3 JI1.2
[IK-2.1-Y JI1.3J12.1
TIK-2.1-B JI2.2J12.3
[1K-2.2-3 J12.4J13.1
[IK-2.2-Y 2192
I1K-2.2-B
3.14 Bapukans! /Tema/ 0




3.15 Bapuxkamst /JIex/ 0,1 IK-2.1-3 JI1.2
[K-2.1-y JI1.3J12.1
IK-2.1-B J12.2712.3
MK-2.2-3 J12.4]13.1
[K-2.2-y 2122
I1K-2.2-B

3.16 Bapukansr /Cp/ 4 IK-2.1-3 JI1.2
K-2.1-y JI1.3J12.1
IIK-2.1-B J2.2J12.3
[1K-2.2-3 J12.4J13.1
[K-2.2-y 3132
[IK-2.2-B

3.17 Juons! npyrux tunos /Tema/ 0

3.18 Juonp npyrux tumnos /Cp/ 5 IK-2.1-3 JI1.2
MK-2.1-y JI1.3J12.1
IIK-2.1-B J12.2J12.3
[1K-2.2-3 J12.4J13.1
IK-2.2-y 3132
I1IK-2.2-B

Pa3nen 4. Bunossipabie TPaH3UCTOPBI

4.1 OcCHOBHBIC TIOHATHS U PUHIUIIBI /Tema/ 0

4.2 bunonspHble TpaH3UCTOPBL: OIPEAEICHUE, TUIIBI, 0,25 IK-2.1-3 JI1.2
MIPUHIMI JeHCTBUS, KOOQPULIMEHT epeaadun ToKa [IK-2.1-y JI1.3J12.1
AMHUTTEPA, 3P DEKT Dpir, KITPOKOI» 0a3bl, I1K-2.1-B J12.2 J12.3
HAaKOIUICHHE U PacCacChIBAHUE HEOCHOBHBIX [1K-2.2-3 J12.4J13.1
HoOcuTeNeH 3apsiaa B 6aze, mpoOou MepexoIoB, [K-2.2-y D122
BTOPUYHBINA POOOiA, pesKUMBI PabOTHI, IIK-2.2-B
rapaMeTpsbl, XapaKTEPU3YIOLIUE YCUIUTEIbHbIC
CBOICTBa TPAH3UCTOPOB, BXOAHOE COIPOTHBIICHHUE,

BO3MOJKHBIE CXEMBI BKIItoUeHus. /JIex/

4.3 BunonsipHble TPaH3UCTOPBI: ONpEAEICHUE, TUIIBI, 4 IK-2.1-3 JI1.2
TIPUHIUI JCHCTBUS, KOO UIIMEHT epeaadn Toka [K-2.1-y JI1.3J12.1
SMHUTTEPA, SDPEKT Dpin, «IPoKoI» 6asHl, IK-2.1-B J12.2 J12.3
HAKOILICHHUE U PACCaChlBAHHE HEOCHOBHBIX IK-2.2-3 J12.4J13.1
HOCHTEIIeH 3apsiia B 6asze, MpoOou MepexoIoB, [K-2.2-Y 2132
BTOPHYHBINA IPOOOH, pEKIUMEI PabOTEHI, I1K-2.2-B
TTapaMeTpBhl, XapaKTEePHU3YIOIINe YCHIUTEIbHEIC
CBOICTBA TPAH3HCTOPOB, BXOJAHOE CONPOTHUBIICHHE,

BO3MOXKHBIE CXeMBbI BKITtoueHus. /Cp/

4.4 CxeMbl BKIIIOUCHHUS TPAH3UCTOPa C OOIIUM 0
SMHTTEPOM U obreit 6a3oit /Tema/

4.5 CxeMbl BKIIIOUCHHUS TPAH3UCTOpa ¢ 00IIHMM 1 [K-2.1-3 J1.2
SMHUTTEPOM U 001el 6a3oii. Onpenenenue [K-2.1-y JI1.3J12.1
OCHOBHBIX TTapaMeTpoB (KO3 PHUIIHEHTHI [1K-2.1-B JI2.2J12.3
YCHJICHUSI, BXOJTHOE CONIPOTHUBIICHUE) U [1K-2.2-3 JI12.4J13.1
BOJITaMIIEpHbIE XapakTepucTuku. Mcnons3oBanue IK-2.2-y 0132
BBIXOJHBIX XapaKTEPUCTUK cXxeMbl ¢ OD s [IK-2.2-B
aHaJM3a M pacueTa CXeM C Harpy3Kou:

Harpy304Has mpsimasi, pabodasi TOUKa, peKUMbI
paGotsl. /Jlex/

4.6 HccnenoBanue OUIONSIPHOTO TPAH3UCTOPA B 3 IK-2.1-3 JI1.2
cXeMax BKJIFOUCHHUSI C OOIIUM SMHUTTEPOM M 00IIeH [K-2.1-y JI1.3J12.1
6a3oii /J1ab/ IK-2.1-B J12.2 J12.3

[K-2.2-3 J12.4J13.1
[K-2.2-y 2192

I1K-2.2-B




4.7 CxeMBl BKIIIOUEHHS TPAH3UCTOPA C OOIIIM 8 IK-2.1-3 JI1.2
SMHUTTEPOM U 001ei 6a3oii. Onpenenenue [IK-2.1-Y JI1.3J12.1
OCHOBHBIX TTapaMeTPOB (K03 HUIHCHTHI I1K-2.1-B JI2.2J12.3
YCHIJICHHS, BXOTHOE COIPOTHBIICHUE) IK-2.2-3 J12.4J13.1
BOJIbTAMIIEpHBIE XapaKTepucTHKH. Mcronb3oBanue [K-2.2-y 2122
BBIXOJHBIX XapaKTePUCTUK cxeMbl ¢ OD s [1K-2.2-B
aHaJIM3a M pacueTa CXeM C Harpy3Kou:

Harpy3o4Has npsimasi, pabodasi TOUKa, peKUMBI
pabotbl. /Cp/

4.8 CxeMa BKJIIOUEHHsI TPaH3UCTOpa C OOLIUM 0
KoyutekTopoM /Tema/

4.9 Cxema BKITFOUEHHSI TPAH3UCTOPA C O0IIUM 0,1 [K-2.1-3 JI1.2
xosekropoM. OmnpezeneHne 0CHOBHBIX IK-2.1-y JI1.3J12.1
napaMeTpoB (K03 HUITHEHTHI YCUICHHUS, BXOTHOE [1K-2.1-B JI2.2J12.3
CONPOTHUBIICHAE), BOIETAMIICPHEIC IK-2.2-3 J12.4J13.1
XapaKTEePUCTUKU U 00JacTH mpuMeHeHus. /JIex/ IK-2.2-y 0132

IIK-2.2-B
4.10 Cxema BKIIIOYCHHSI TPAH3UCTOpa C OOIIUM 4 IK-2.1-3 JI1.2
koJutekTopoM. Onpe/iesieHne OCHOBHBIX [K-2.1-y JI1.3J12.1
napaMeTpoB (K03 HUIIEHTHI YCUIICHUS, BXOJTHOE TIK-2.1-B JI2.2 J12.3
COIIPOTHBIICHHE), BOJIbTaMIIEPHBIE [K-2.2-3 J12.4J13.1
XapaKTEPUCTHKH U obsacT mpuMeHenus. /Cp/ [K-2.2-Y 2132
IK-2.2-B
4.11 Brusiaue pexuMa paboThl TpaH3UCTOPA H 0
TeMIepaTypbl OKpY KaloIIel Cpeibl Ha ero
mapameTpsl U Xxapakrepuctuku /Tema/

4.12 Bnusinue pexuMa paboThl OUTIOISIPHOTO 0,1 IK-2.1-3 JI1.2
TPaH3UCTOpa M TEMIIEPATYPhl OKPYKAIOIIEH CPe/Ibl [K-2.1-y JI1.3J12.1
Ha ero ko3 (HUIueHTH Iepeaaun Toka. BiausHue IIK-2.1-B J12.2J12.3
TEeMIIepaTypbl OKPYKaIOIIEH cpepl Ha [1K-2.2-3 JI2.4J13.1
BOJIbTAMIIEPHBIE XapaKTSPHCTHKH OUTIONSIPHBIX [K-2.2-y 2192
TPaH3UCTOPOB (CXEMBI BKIIIOjavascript:;ueHus ¢ IIK-2.2-B
O3 u Ob). /Jlex/

4.13 BiusiHue pexxuma paboThl OUTIONISPHOTO 3,5 IK-2.1-3 JI1.2
TPaH3UCTOpA ¥ TEMIIEPATYPhl OKPYKAIOIIEH Cpe/Ibl [K-2.1-y JI1.3J12.1
Ha ero K0d()(QUIHEHTHI Tiepeayn Toka. Biausane TIK-2.1-B JI2.2 J12.3
TEeMIIepaTypbl OKpYy Karolel cpepl Ha [K-2.2-3 J12.4J13.1
BOJIbTAMIIEPHbBIC XapaKTEPUCTHKH OUITOIIPHBIX [K-2.2-Y 2132
TPaH3UCTOPOB (cXeMbl BKItoUeHUs1 ¢ OD U [1K-2.2-B
OB). /Cp/

4.14 Mogenu OUNONAPHBIX TpaH3UCTOPOB /Tema/ 0

4.15 Mogenu OUTONSAPHBIX TPAH3UCTOPOB Dbepca- 0,25 I1K-2.1-3 JI1.2
Momna (mpocteiinas 1 MOIU(QUITMPOBAHHAS), [K-2.1-y JI1.3J12.1
o0II1e aHATUTUYECKUE BBIPAKEHUS ISl TOKOB IIK-2.1-B J12.2J12.3
TpaH3ucTopa. ManocurnanbHas pusnyeckas I1K-2.2-3 JI2.4J13.1
CXE€Ma 3aMEIIECHHsI HHTETPaIbHOTO TPAH3UCTOPA Ha [K-2.2-y 2192
BBICOKOM yacTore. Ee OCHOBHBIE TapaMeTpsl, IIK-2.2-B

OTJIMYHUE OT CXEMBI JUCKPETHOTO TPaH3HUCTOpa.
Mogenu OUIONSIPHOTrO TPAaH3UCTOPA B BUIE
AKTHBHOTO YETHIPEXIIOFOCHUKA: TPUHIIATI
MIOCTPOEHHS MOJENIHU U COCTABICHHS CHCTEMBI
ypaBHeHUl 151 cucteMbl H — nmapamerpoB u Y -
napameTpoB. OU3HUECKUN CMBICTT
K03(PUINECHTOB, SKBUBAJICHTHBIE CXeMBI. /JIex/




4.16 Mopenu OUIONSAPHBIX TPAH3UCTOPOB Dbepca- 4 IK-2.1-3 JI1.2
Mogna (mipocTteiitias ¥ MoaAu(GUIIMPOBAHHAS ), [K-2.1-y JI1.3J12.1
o0IIMe aHATUTUIECKUE BBIPAXKECHUS TSI TOKOB [IK-2.1-B JI2.2J12.3
TpaH3UcTOpa. ManocurHangbpHas pu3ndecKas IK-2.2-3 J12.4J13.1
cXeMa 3aMeUIeHHUS] HHTErPabHOTO TPAaH3UCTOpa Ha [K-2.2-y 2122
BBICOKOI yacTtoTe. Ee OCHOBHBIE TTapaMeTphl, [1K-2.2-B
OTIIMYHUE OT CXEMBI JUCKPETHOTO TPAH3UCTOpA.

Mogenu OUTIOISPHOTO TPAH3UCTOPA B BHIE
AKTUBHOT'O YETBIPEXIIONIOCHUKA: IPUHLIUI
MTOCTPOSHUSI MOJICITA ¥ COCTABJICHUS] CHCTEMBbI
ypaBHeHui ans cucteMmbl H — napamerpo u 'Y -
napameTpoB. Du3nuecKuil CMbICIT

K03 PHUIHMEHTOB, SKBUBAJICHTHBIE cXeMbl. /Cp/

4.17 YacTOTHBIE CBOWCTBA OHUIOISAPHBIX 0
TpaH3ucTopoB /Tema/

4.18 YacToTHBIE CBOWCTBA OUTOISAPHBIX TPAH3UCTOPOB: 0,1 MK-2.1-3 J1.2
OCHOBHBIE TPUYUHBI CHIDKEHHS yCUITUTENbHBIX [K-2.1-y JI1.3J12.1
CBOICTB, NMpEAETbHBIC YACTOTHI YCUIICHUS IS [IK-2.1-B JI2.2J12.3
cxem Ob n 0D, MmakcuManbHast 9acTOTa IK-2.2-3 J12.4J13.1
TEHEpaLuy, IPaHUYHAasl YaCTOTa yCUJICHUS TOKa. IK-2.2-y 0132
CriocoOblI yiIy4IlIeHUs] YaCTOTHBIX CBOHCTB [1K-2.2-B
OWMTIONAPHBIX TPaH3UCTOPOB. /JIex/

4.19 YacToTHBIE CBOWCTBA OUMOISPHBIX TPAH3UCTOPOB: 3 IK-2.1-3 JI1.2
OCHOBHbBI€ ITPUYMHBI CHUKEHUS YCUIINTENbHBIX MK-2.1-y JI1.3J12.1
CBOJCTB, NMPEACIbHBIC YaCTOThI YCUIICHUS IS IK-2.1-B JI2.2 J12.3
cxeM Ob n O3, MmakcuMabHAs 9acTOTa [1K-2.2-3 JI12.4J13.1
TeHepaluy, TPaHWYHas YaCTOTa YCHIICHUS TOKA. [K-2.2-y 21092
CriocoOb! yiyuIieHus] YaCTOTHBIX CBOHCTB TIK-2.2-B
OWIONIAPHBIX TpaH3UCTOPOB. /Cp/

4.20 CoOCTBEHHBIC ITYMBI OUTTOSIPHBIX 0
TpaH3ucTopoB /Tema/

421 CoOcTBeHHBIE ITyMBI OUTIOJSPHBIX TPAH3UCTOPOB: 3 [K-2.1-3 J1.2
OCHOBHBIE COCTABJISIONINE MTOJTHOTO IIyMa, [IK-2.1-Y JI1.3J12.1
KO3 GHIUEHT IIIyMa U €ro 3aBUCUMOCTh OT [1K-2.1-B JI2.2J12.3
pexuma paboThl TPAH3UCTOPA, TEMIIEPATYPHI, [1K-2.2-3 J12.4J13.1
BHYTPEHHEIO COIIPOTHUBIICHUS HICTOUHUKA CUTHAIA IK-2.2-y 0132
U CXEMBbI BKIIIOUCHHSI TPAH3UCTOPA, [1K-2.2-B
pacripezienieHue IyMoB B THaIla30He YacToT.

Marnomrymsmue TpaHsuctopsl. /Cp/

4.22 TexHOI0THsI U3rOTOBICHUS OUTIOSIPHBIX 0
TpaH3ucTopos /Tema/

4.23 TeXHOIOTHsI U3rOTOBJICHHUS OUTIOSIPHBIX 2 IK-2.1-3 JI1.2
Tpan3uctopos /Cp/ IK-2.1-y JI1.3J12.1

IIK-2.1-B J12.2J12.3
[K-2.2-3 J12.4J13.1
[K-2.2-y 2192
TIK-2.2-B
Paspea S. IlosieBbie TPAH3HCTOPBI
5.1 OO6ue noHATUs U NpuHIMIEL [loneBbie 0
TPAH3UCTOPBI C YIPABIAIOLIUM P-N-
nepexonoM /Tema/
5.2 IToneBble TpaH3UCTOPHI: MPUHIUN 1EHCTBUSA, 0,25 [K-2.1-3 J1.2
OTJIMYHUE OT OUIONAPHBIX, CXEMbI BKIIIOUECHUS, [K-2.1-y JI1.3J12.1
CXeMbI 3ameleHus ((pu3ndecKkas U B BUIC [1K-2.1-B JI2.2J12.3
AKTUBHOTO YETBHIPEXTIOIMIOCHUKA), TPEHUMYIIECTBA [1K-2.2-3 J12.4J13.1
1 00JIaCTH TPUMEHEHHUs. Y CTPOMCTBO U MPUHIIMIT [K-2.2-y 2122
JIEACTBUS TIOJIEBBIX TPAH3UCTOPOB C [IK-2.2-B

YIPaBJSIFOIIMM P-n-liepexooM. BosbramepHbie
XapaKTEPUCTUKU B CXEME C OOIINM UCTOKOM,
OCHOBHBIE [TAPAMETPBI.

/JTex/




53 IloneBble TpaH3UCTOPBI: IPUHLUI JEHCTBUS, 4 IK-2.1-3 JI1.2
OTIINYKE OT OUIIOJIAPHBIX, CXEMbI BKIIOUYCHHSI, [IK-2.1-y JI1.3J12.1
CXEeMBI 3aMelIeHus (pu3ndecKkas U B BUE I1K-2.1-B JI2.2J12.3
aKTHBHOTO YETHIPEXIIOIIOCHNKA), IIPEUMYIIECTBA IK-2.2-3 J12.4J13.1
1 00JIaCTH IPUMEHEHHUs. Y CTPOMCTBO U MPUHIIMIT [K-2.2-y 2122
JIEHACTBUS TIOJIEBBIX TPAH3UCTOPOB C [1K-2.2-B
YIIPABIIONIAM p-n-liepexonoM. BoxprammepHsie
XapaKTEePUCTUKHU B CXeMe C OOIINM UCTOKOM,

OCHOBHbIE [TAPAMETPBHI.
/Cp/

54 MJII TpaH3UCTOPBI CO BCTPOCHHBIM U 0
WHAYIUPOBAaHHBIM KaHanamu /Tema/

5.5 VYerpoiictBo u npuHumn aeiicrsus M/ 0,25 [1K-2.1-3 JI1.2
TPaH3UCTOPOB CO BCTPOCHHBIM KaHAJIOM. [K-2.1-y JI1.3J12.1
BonbramnepHsle XapaKTEpPUCTHKH B CXEME C I1K-2.1-B J12.2J12.3
OOIIM UCTOKOM U X OCHOBHBIC ITapaMEeTPHL. IK-2.2-3 J12.4J13.1
VYerpoiictBo u npuHuun aexcreust MJIT [1IK-2.2-Y 21 52
TPaH3UCTOPOB C UHIAYLIMPOBAHHBIM KaHAJIOM. [1K-2.2-B
BonsTaMnepHbie XapaKTEPUCTHKH B CXEME €
OOIIMM UCTOKOM M UX OCHOBHBIE TAPAMETPHI.

/JTex/

5.6 VYerpotictBo v npuHnmn aeicteus MTT 4 IK-2.1-3 JI1.2
TPAH3UCTOPOB CO BCTPOCHHBIM KaHAJIOM. IK-2.1-y JI1.3J12.1
BonbramnepHsle XapaKTEPUCTHKH B CXEME C IIK-2.1-B J12.2J12.3
0OIIMM UCTOKOM M UX OCHOBHBIE TTAPAMETPHI. [1K-2.2-3 JI2.4J13.1
VYerpotictBo u npuHnmn aeicteus ML [K-2.2-Y 2192
TPaH3UCTOPOB C MHAYLIMPOBAHHBIM KaHAJIOM. TIK-2.2-B
BonbramnepHble XapaKTEpPUCTHKH B CXEME €
OOIIMM UCTOKOM U MX OCHOBHBIC ITapaMETPHI.

/Cp/

5.7 IoneBbie TpaH3UCTOPEI C OapbEPOM 0
Mortku /Tema/

5.8 YCTpoiicTBO M IPUHLIHMIT IEHCTBHS MOJIEBBIX 0,25 I1K-2.1-3 JI1.2
TpaH3ucTopoB ¢ bapbepom IlloTTkr. HopmanbsHo [K-2.1-y JI1.3J12.1
OTKPBITbIE U HOPMAJIBHO 3aKPBIThIE TPAaH3UCTOPHL. IIK-2.1-B J12.2 J12.3
BonbramnepHsle XapaKTEPUCTHKH B CXEME C IK-2.2-3 J12.4J13.1
o01uM ucTokoM. /Jlex/ IK-2.2-y 3132

I1K-2.2-B

5.9 VYeTpolcTBO M MPUHIIMIT JEHCTBUS MONIEBBIX 3 IK-2.1-3 JI1.2
TpaH3ucTopoB ¢ 6apsepom lloTTkn. HopmansHO IK-2.1-y JI1.3J12.1
OTKPBITHIC U HOPMAJILHO 3aKPBIThIC TPAH3UCTOPBI. IK-2.1-B JI2.2 J12.3
BonbramnepHsle XapaKTEpUCTHKH B CXEME C I1K-2.2-3 J12.4J13.1
o6mmM rctokoM. /Cp/ MK-2.2-y 2122

IIK-2.2-B

5.10 [ToneBble TPAaH3UCTOPHI C YIPABIISIIOIIUM 0
NIEPEX00M METAII-II0JYIIPOBOIHUK U
rerepornepexooM /Tema/

5.11 IToneBble TpaH3UCTOPHI C YHPABISIOLIIM 1 [K-2.1-3 J1.2
MePEeX0I0M METAII-IIOIYNPOBOIHUK U [K-2.1-y JI1.3J12.1
reteponepexoaom /Cp/ IK-2.1-B J12.2 J12.3

[1K-2.2-3 J12.4J13.1
[K-2.2-y 0132
[1K-2.2-B
Pa3nen 6. @oTodeKTprUYecKHe H
U3J1y4yaTeabHble NIPUOOPHI
6.1 DoToanoabI, CBETOIUOIBI, ONITPOHBI, 0

MHXEeKIMOHHBIN J1azep /Tema/




6.2 CBeToIuObI: TPUHIIUI IEHCTBHS, CTIEKTPaJIbHBIE 0,25 [1K-2.1-3 JI1.2
XapaKTEPUCTUKU U 00JIaCTH IPUMEHEHUSI. [K-2.1-y JI1.3J12.1
WHxeKunoHHBIN J1a3ep. I1K-2.1-B JI2.2J12.3
doToauoAbl: IPUHLUN IEICTBUS, yPAaBHEHHE IK-2.2-3 J12.4J13.1
D6epca-Moia, BOIbTaMIIEPHBIE XapaKTEPUCTUKH, [K-2.2-y 2122
PESKUMBI pabOTHI, OCHOBHBIC TAPAMETPhl U [1K-2.2-B
o0J1acTi IPUMEHEHHSI.

ONTpoHBL: MPUHIHI ACUCTBUS, XapaKTEPUCTUKH U
00JIaCTH IPUMCHCHHSI.
/JTex/

6.3 CBeTouo/bl: IPUHLUI IEHCTBUS, CIIEKTPAIbHbBIE 3 IK-2.1-3 JI1.2
XapaKTEePUCTUKU U 00JIACTH MIPUMEHCHUS. IK-2.1-y JI1.3J12.1
MHKXeKIMOHHBIH N1azep. [K-2.1-B JI2.2 J12.3
doToauoabl: IPUHLUN IeHCTBUS, ypaBHEHHE [1K-2.2-3 J12.4J13.1
D6epca-Mora, BOIbTaMIIEPHBIE XapaKTEPUCTHUKH, [K-2.2-y 21032
PEXUMBI pabOTHI, OCHOBHBIE MTapaMeTphl U IIK-2.2-B
00JIaCTH IPUMCHEHHSI.

ONTpOHBL: IPUHIHIT ACHCTBUS, XapaKTEPUCTHKH U
obmactu npumeHenus. /Cp/
6.4 DoTOpe3UCTOPHI, HOTOTPAH3UCTOPHI, 0
¢dototupucropsr /Tema/
6.5 DoTope3ucTOphl, HOTOTPAH3UCTOPHI, 2 IK-2.1-3 JI1.2
(dotoTupucTopsl. [IpUHIHITEL JEHCTBUS, OCHOBHBIE [K-2.1-y JI1.3J12.1
napaMeTpsl U obnactu npumenenus: /Cp/ IIK-2.1-B J12.2J12.3
[1K-2.2-3 J12.4J13.1
[K-2.2-y 3132
IIK-2.2-B

Pa3nen 7. DiieMeHTHI HHTErPaJIbHBIX CXeM

7.1 Knaccudukanys HHTErpaIbHBIX MUKPOCXEM. 0
OCHOBHBIE KOMITOHEHTHI HHTETPAITLHBIX
cxem /Tema/

7.2 HHTerpanbHble MUKPOCXEMBI: KIacCUPUKAINS U 2 MK-2.1-3 J1.2
WX OCHOBHBIE KOMIIOHEHTBI — TPAH3UCTOPHI, [K-2.1-y JI1.3J12.1
JIFOJTBI, PE3UCTOPEI, KOHAEHCATOPEL. OCOOCHHOCTH I1IK-2.1-B J12.2J12.3
AKTUBHBIX U [TACCUBHBIX MIEMEHTOB [IK-2.2-3 J12.4J13.1
HHTETpaJIbHBIX MUKpocxeM. CriocoObl IMOAHOTO [IK-2.2-Y 21 52
BKJIFOUEHHUSI HHTETPAIILHON TPAH3UCTOPHOM [1K-2.2-B
CTPYKTYPBI H CpaBHEHHE UX IO OCHOBHBIM
napametpam. /Cp/

Pa3nen 8. IIpudopbl BAKYYMHO# 3JIEKTPOHUKH

8.1 OO1mue MOHATHS ¥ MPUHIIUIIEL. 0
DneKTpoBaKyyMHBIE U0 U Tpuo /Tema/

8.2 IIpubops! BaKyyMHO# JIEKTPOHUKH. 0,25 [K-2.1-3 JI1.1 JI1.2
DJEKTPOHHBIE JIAMIIBI, JIEKTPOHHAS U [K-2.1-y JI1.3J12.1
TEPMO3JICKTpOHHAs dMuccus, 3PpdpekT IoTTkH, [1K-2.1-B JI2.2J12.3
SMHUCCHOHHEIN TOK. OCHOBHBIE THIIBI KATOIOB, UX [1K-2.2-3 J12.4J13.1
YCTPONCTBO, JOCTOMHCTBA U HEJOCTATKU. [K-2.2-y 2122
DNEeKTPOBaKYyMHBIN JUOA: YCTPOHUCTBO, MPUHIIUIT [IK-2.2-B

paboTHI, 3aKOH CTETICHN TPEX BTOPBIX, PEKUM
HaCBhIMCHUA, aHOAHAA XapaKTECPUCTUKA, OCHOBHBIC
napaMeTpbl. DNEKTPOBaKYYMHBII TPHO:
YCTPOHCTBO, IPUHIMI PabOThI, BOJIbTaMIEPHBIC
XapaKkTepucTuky, popmyna bapkraysena,
OCHOBHBIC MapaMEeTPhbl U HEAOCTATKU.

/JTex/




8.3 ITpuGops! BakyyMHOI 3IIEKTPOHHUKH. 6 IK-2.1-3 JI1.1J11.2
DNEKTPOHHBIC JIAMIIBI, JICKTPOHHAS U [K-2.1-y JI1.3J12.1
TEPMOAJIEKTPOHHAs dMuccHs, dpdexT HloTTkw, I1K-2.1-B JI2.2J12.3
SMHUCCHOHHEIN TOK. OCHOBHBIE THIIBI KATOIOB, HX [1K-2.2-3 JI12.4J13.1
YCTPOUCTBO, TOCTOMHCTBA M HEIOCTATKH. [IK-2.2-Y 21 52
DNEeKTPOBaKYyMHBIN MO/ YCTPOHUCTBO, MPUHIIUII [1K-2.2-B
paboTHI, 3aKOH CTETICHN TPEX BTOPBIX, PEKUM
HACBIIICHUS, aHOJHAS XapaKTePUCTHUKA, OCHOBHBIE
napaMeTpbl. DNEKTPOBaKYyMHBII TPHO:

YCTPOMCTBO, MPUHIN PadOTHI, BOJIBTaMIIEPHBIC
XapakTepucTuky, popmyna bapkraysena,
OCHOBHBIE MTapaMeTpsl U HeAoCcTaTKu. /Cp/

8.4 MHOro3eKTpOIHbIE 2JEKTPOBAKYYMHBIE 0
namriel /Tema/

8.5 MHOro031eKTpoaHas IMEKTPOBAKYyMHas JamIia 0,25 [K-2.1-3 JIT.1J11.2
TETPOJ: YCTPONCTBO, MPUHIUI PaOOTHI, [K-2.1-y JI1.3J12.1
0COOEHHOCTH BOJIFTAMIIEPHBIX XapaKTEPUCTHUK, IIK-2.1-B J12.2J12.3
JIOCTOMHCTBA M HEJOCTATKH. MHOT03JIEKTpOAHAS [1K-2.2-3 JI2.4J13.1
3JIEKTPOBAKyyMHas JlaMIIia IEHTO/I: yCTPOMCTBO, [K-2.2-y 21092
MIPUHLUI PabOThI, BOIbTAMIIEPHBIE IIK-2.2-B
XapaKTEPUCTUKH, JOCTOMHCTBA U HEAOCTATKH.

/JTex/

8.6 MHoOro031eKTpoaHAas NEKTPOBAKYyMHas JaMIia 5 [K-2.1-3 JIT.1J11.2
TETPOI: yCTPOUCTBO, IPUHIUI PaOOTHI, IK-2.1-y JI1.3J12.1
0COOCHHOCTH BOJILTAMIIEPHBIX XapaKTEPUCTHK, IK-2.1-B JI2.2 J12.3
JIOCTOMHCTBA M HEJJOCTATKH. MHOT03JIEKTPOAHAS [1K-2.2-3 JI2.4J13.1
IEKTPOBAKyyMHasl JaMIla IEHTOJ: YCTPOHUCTBO, IK-2.2-y 0192
MIPUHLUI PabOThI, BOJbTaMIIEPHBIE IIK-2.2-B
XapaKTEePUCTHKH, TOCTOMHCTBA M HenocTaTku. /Cp/

8.7 DNeKTpoBaKyyMHBIE MUKpoJamIibl /Tema/ 0

8.8 BakyyMHbIe HHTErpaibHBIE CXEMBI. 6 MK-2.1-3 JIT.1J11.2
DJEeKTPOBaKYyMHBIE MUKPOJIAMIIbI: OCOOCHHOCTH MK-2.1-y JI1.3J12.1
paboTHI, OCHOBHBIE THITHI KATOJIOB, OCHOBHBIC I[IK-2.1-B J12.2 J12.3
JIOCTOWHCTBA. Y CTPONUCTBO U MPUHIIUI PAOOTHI [1K-2.2-3 J12.4J13.1
ANIEKTPOBaKyyMHOT0 MuKpoTproaa. /Cp/ [K-2.2-y 2122

[1K-2.2-B
8.9 CBUY snextponHble gammbl /Tema/ 0
8.10 OnexrpoBakyyMmHbIe pudopsl CBY ¢ 5 [K-2.1-3 JIT.1J11.2
JUHAMUYECKUM YIPaBICHUEM: IPUHLUI JeHCTBUS [IK-2.1-Y JI1.3J12.1
U OCHOBHBIE THUIIBI. I1K-2.1-B JI2.2J12.3
IIponeTHblil KIUCTPOH: YCTPOHCTBO U IIPUHIIUIL IK-2.2-3 J12.4J13.1
paboThl, TOCTOMHCTBA U HETOCTATKH. [IK-2.2-Y 21 52
OTpakaTeNbHbIA KIHCTPOH: YCTPOUCTBO U TIK-2.2-B
MIPUHIUT PabOThI, AUANa30H TPUMCHEHUS.
JIBB u JIOB O-Tuna: ycTpoiCcTBO U MIPUHIUII
paboThl, JOCTOMHCTBA U HeAOCTaTKH. OCHOBHBIE
THUIBI 3aMEUISIIOLIX CUCTEM.
MarseTpoH: yCTpOHCTBO U OCHOBHBIC
xapaxrepuctuku. /Cp/
8.11 WnnukaropHsie npudops! /Tema/ 0
8.12 . MapukaropHble mpruOOPBI: OCHOBHBIC THIIHI, 5 IK-2.1-3 JIT.1J11.2
yCTpoicTBO U npuHIHUI padoTsl. Jucmien. /Cp/ IK-2.1-y JI1.3J12.1
IIK-2.1-B J12.2J12.3
[1K-2.2-3 J12.4J13.1
[K-2.2-y 3132
IIK-2.2-B
Pa3nen 9. Unas koHTaKkTHasi padoTa.
KonTtposbnas padora. Koncyapranus.
IK3aMeH
9.1 Wnas xonTakTHas pabora /Tema/ 0




9.2 Koncynsruposanue B TeueHue cemecrpa /MKP/ 2 0,35 IK-2.1-3 JI1.1J11.2
IK-2.1-y JI1.3J12.1
IK-2.1-B J12.2712.3
MK-2.2-3 J12.4]13.1
IK-2.2-y D132
I1K-2.2-B

9.3 KoncynberupoBanue niepen sk3amenom /Tema/ 2 0

9.4 KoncynerupoBanue nepen sx3amenom /Kuc/ 2 2 MK-2.1-3 JIT.1J11.2
IK-2.1-y JI1.3J12.1
IK-2.1-B J12.2J12.3
MK-2.2-3 J12.4J13.1
IK-2.2-y 0132
I1K-2.2-B

9.5 Yacel Ha KOHTPOJIb /Tema/ 2 0

9.6 OK3ameH /Ox3aMeH/ 2 8,65 IK-2.1-3 JI1.1J11.2
IK-2.1-y JI1.3J12.1
I1K-2.1-B J12.2J12.3
IK-2.2-3 J12.4J13.1
IK-2.2-y 0132
I1K-2.2-B

9.7 KonTtpomnbHas pabora /Tema/ 2 0

9.8 KonTtponsHas padora «Pacder mapameTpoB 2 10 [IK-2.1-3 JI1.2

(U3HUECKOM CXeMbI 3aMEIICHUS] HHTETPaIbHOTO IK-2.1-y JI1.3J12.1
TpaH3ucTopa u ero Y-mapametpon» /Kp3/ [K-2.1-B JI2.3

IK-2.2-3 J12.4J13.1
MK-2.2-y 0132
IIK-2.2-B

5. OHEHOYHBIE MATEPHAJIBI IO JUCHUIIJIMHE (MO YJIIO)

OHCHOL[HBIC MaTepuajibl NPHUBCIACHBI B IIPUJIOKCHUN K pa60qel71 nporpamMme JUCHUIIIINHBI (CM.
JOKYMEHT ((OHGHO‘-IHLIC MaTe€pualibl 1Mo TUCHUTUINHE «OCHOBBI 3HeKTpOHI/IKI/I>>).

6. YAEBHO-METOJWYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MOIYJISA)

6.1. Pexomenayemasi iuteparypa

6.1.1. OcHoBHasl TUTepaTypa

No ABTOpBI, COCTaBUTEIHN 3arnaBue WsnarensctBo, | KomuuecrBo/
rox Ha3BaHUE
3bC
JI1.1 | Acraiikun A. 1., BakyyMmHasi MUKPOBOJIHOBAs 3JIEKTpOHUKA. DU3UKO- Capog: 978-5-9515-
Boponuna JI. B., TEXHUIECKHE OCHOBEHI : yueOHOE TTocobue Poccuiickuit 0197-4,
Jlunatos A. @., ¢enepanpbId | http://www.ip
IIpoge B. b., sinepHbId eHTp | rbookshop.ru/
Acraiikun A. U. — BHUND®D, 60839.html
2012, 377 c.
JI1.2 | Crenamkun B.A. OcHOBBI dnekTpoHuKH. YacTh 1: yued. mocodue : YuebHoe Pszans: PUL] ,
rmocooue PI'PTY, 2023, |https://elib.rsr
eu.ru/ebs/dow
nload/3898
JI1.3 | Cremamkun B.A. OCHOBBI ANIEKTPOHUKH : y4eO. mocooue Ps3anb, 2023, , 1
96¢.
6.1.2. JlonotHUTEILHAS JTUTEPATYypa
Ne ABTOpBI, COCTaBUTEIH 3arnaBue UsnarenscTBo, | Konnuecrso/
rox Ha3BaHHE

9bC




No ABTOpBI, COCTaBUTEIH 3arnaBue WsnatensctBo, | KomuuecrBo/
rox Ha3BaHUE
3BC
JI2.1 | XKepebuor W.II. OCHOBBI AJIEKTPOHHUKH JL: 5-283-04448-
Oueproaromus |3, 1
nat.JIeHuHrp.o
TA-HUE, 1989,
352c¢.
JI2.2 [Jlaunn B.U., CaBenoB |3OmexTpoHuKa : Yue6.mocobue st BTY30B PocroB-na- 5-222-00998-
H.C. Hony:®enukc, |X, 1
2000, 446¢.
JI2.3 |T'yceB B.I'., I'yceB DNEKTPOHUKA U MUKPOIIPOLIECCOPHAs TEXHUKA : YueO. M.:Beicur.k., |5-06-004271-
I0O.M. 2005, 790c. 5,1
JI2.4 |Hlyka A.A. DJeKTpoHuKa : yueol. CII6.: BXB- 978-5-9775-
[TerepOypr, 0160-6, 1
2008, 739c.
6.1.3. MeTronuueckue pa3padoTku
Ne ABTOpBL, COCTAaBUTENH 3arnaBue WznarensctBo, | KommuectBo/
rox Ha3BaHUE
3bC
JI3.1 |Crenamkun B.A., [MomynpoBOJHIKOBEIE TPUOOPHI U TACCUBHBIE 2JIEMEHTHI Pszanb: PULL ,
Oszepan C.II. HMHTETPAJBbHBIX CXeM : MeToIn4ecKne yKa3aHus PI'PTY, 2017, |https://elib.rsr
eu.ru/ebs/dow
nload/978

6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTu "UHTepHeT"

Ol | DnexTpoHHKa

02 | DnekTpoHHKa

6.3 IlepeyeHb NPOrpaMMHOro odecrneyeHnss 1 HHPOPMALMOHHbBIX CIIPABOYHBIX CUCTEM

6.3.1 HepequL JINIEH3HOHHOI0 M CBOOOTHO PACpPOCTPAHAECMOro NporpaMmmMHoOro 06ecneqe1-mﬁ, B TOM 4YMCJI¢

OTCYECCTBCHHOI'0O MPOU3BOACTBA

HaumenoBanue

Onucanue

Kaspersky Endpoint Security

KOMMCp‘ieCKaﬂ JIMOCH3UA

Adobe Acrobat Reader Csoboguoe ITO
LibreOffice Csoboguoe ITO
Visual studio community Coooxgunoe I10
Firefox Co6oxgunoe I10
7 Zip Csoboanoe ITO
STDU Viewer Cob6oanoe I1O
Mathcad University Classroom Beccpouno. Jlmmemsms na IIO PKG-7517-LN, SON — 2469998, SCN -

8A1365510

GIMP

CBOOOZHO pACIpPOCTPaHsEMBI PACTPOBBI TpagUYEecKUil perakTop, Hporpamma
JUIL CO3MaHWsS W 0O0pabOTKM pacTpoBOH TpadWKM W YACTHIHOH TOAIEPIKKON
pabotel ¢ BekTopHOW Tpadukor. Jlmmensusi Creative Commons Attribution-
ShareAlike 4.0 International License

Oneparonnas cucrema Windows XP

Microsoft Imagine, Homep moamucku 700102019, 6eccpouno

Microsoft Visual Studio

Microsoft Imagine: Homep moanucku 700102019, 6eccpouno

OnepanroHHast
XP/Vista/7/8/10

CUCTEMa

Windows

Microsoft Imagine: Homep moanucku 700102019, 6eccpouno

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)




413 nabopaTOpHBIII KOpITyC. IIOMENICHHE Ui CAMOCTOATENBHONH paboThl O0OydaromuXcsl, JEKIHOHHAs ayJuTOpHUs
CrenmanusupoBanHas Mebens (70 mocagogHbIX MECT), MAarHUTHO-MapKepHas T0CKa, SKpaH.

MynsTumMenuitaslit npoextop (NEC)

I1K: Intel Core 2 duo /2Gb — 1 it

Bo3moxxHOCTE ToOakIoueHHss K ceTu MHTepHeT m oOecmedeHHeM JOCTyma B AIEKTPOHHYIO HHGOPMAIMOHHO-
obpazoBatenbHyI0 cpeny PIPTY

412 nmabopaTopHBId Kopryc. yueOHasi jabopaTropusi, OCHAIlEHHAas JabopaTOPHBIM OOOpYyAOBaHHEM, IJSI MPOBEACHUS
71a00opaTOpHBIX paboT  YueOHO-1abopaTopHBIE CTEHIbl II0 JJICKTPOHHMKE M MHKPOCXEMOTEXHHKE CO CMEHHBIMH

TIaHEISIMI;
I'enepartops! curaanoB GRG-450B — 8 mr, '3-112 — 8 T
2 MunnuBonsMeTp nByxKaHabHbIH GVT-427B — 8 mmT;

Mynstumerp M-838 — 8 mT;
Yacroromepst Y3-34A — 4 i,

Y3-35A — 4 wr;
BoabsTMmerp yHuBepcanbablii B7-26 -1 wr

415 nabopatopHslid kKopmyc. [ToMernenue i caMoCTOSATENbHON padoTel Crenuanu3upoBanHas Mebenb (56 mocaIodHbIX
MecT), MarHITHO-MapKepHast JOCKa, SKpaH.

MynsTumMenuitasit npoextop (NEC)

I1K: Intel Pentium /8Gb — 1 mr

Bo3moxxHOCTE ToOaKIIOUeHHs K ceTH MHTepHeTr m oOecledeHMeM JOCTyma B OIEKTPOHHYIO HHGOPMAIMOHHO-
obpazoBatenbHyI0 cpexy PIPTY

8. METOIUMYECKHUE MATEPHAJIBI 110 JTUCIHUIIJIMHE (MOAYJIIO)

MCTOI[I/ILIGCKOC obecrnieueHue AUCHUIUIMHBI IIPUBCACHO B MPUIIOKCHHUU K pa60qef/'1 nporpamMme JUCHUITIIMHBL (CM. JOKYMCHT
((MCTO}II/I‘IGCKI/IC YKa3zaHusd TUCHUTUINHBI «OCHOBBI BJIeKTpOHI/IKI/I»).

Onepatop 340 000 "KomnaHus "TeH3op"

[JOKYMEHT MOAMUCAH 3NEKTPOHHOM NMOAMMUCHIO
NoANUCAHO ®reoy BO "PrPTY", PrPTY, MNapLwH tOpuii 10.09.24 14:11 (MSK) MpocTas noanucb
3ABEAYIOLLMM Hukonaeswy, 3aBeaytolmin kacdeapoii PTY
KAGE/PbI
[MoanucaHo
NOANUCAHO ®reoy BO "PrPTY", PIPTY, Kowenes Butanwii 10.09.24 17:11 (MSK) Mpocras noanucb
3ABEAYIOLUMM MBaHoBMY, 3aBeaytowmin kaceapoi PTC
BbIMYCKAIOLLEEN
KA®E[IPbI
NoANUCAHO ®reoy BO "PIrPTY", PIPTY, Ep3binésa AHHa 11.09.24 10:00 (MSK) MNpocTas noanucb
HAYAJTbHUKOM YPOT AnekcaHapoBHa, HavanbHuk YPOT




