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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 Kadeapol
PaguorexHu4ecKknx ycTpoiicTs

[Iporokom o 20251, Ne

3aB. kadenpoit

Buzuposanue PII/] 11 ucnioiHeHUs B 04epeHOM Y4eOHOM roay

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

[Iporokonm or 2026 . Ne

3aB. kadenpoii

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

ITIpotokom or 2027r. Ne

3aB. kadenpoit

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

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

PaguorexHuyeckux ycrpoiicTs

[Iporokom or 2028 r. Ne

3aB. kadenpoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

Iens ocBOCHUS UCIUIUIMHEL: H3yYeHNE CTYACHTaMH (PU3NUECKUX MPUHITUIIOB JEHCTBHS, XapaKTEPUCTUK, MOJETICH 1
0COOCHHOCTEH HCMONb30BAHUS B PAANOTEXHHUECKUX IIETISIX OCHOBHBIX THUIIOB aKTHBHBIX IPUOOPOB, IPUHIIUIIOB
MOCTPOCHHS U OCHOB TEXHOJIOTMU MHKPOJICKTPOHHBIX LIETICH, MEXaHU3MOB BIIMSIHUS YCJIOBHH KCILUTyaTaluy Ha paboTy
aKTHBHBIX TIPHOOPOB M MUKPORJIEKTPOHHBIX Iietiel. [Ipy m3ydeHnn 3Toi TUCIUITIMHBI 3aKIabIBAIOTCS OCHOBHI 3HAHHH,
MO3BOJISIOIIUX YMEJO UCIOJIB30BAaTh COBPEMEHHYIO JIEMEHTHYIO 06a3y pagro3IeKTPOHUKY U MOHIMATh TeHCHINU U
MEPCIEKTUBHI €€ Pa3BUTHSI U MIPAKTHUECKOTO HCIOIb30BaHUS; MPUOOPETAIOTCS HABBIKU pacueTa peKMMOB aKTHBHBIX
IpUOOPOB B ANIEKTPOHHBIX IEIAX, IKCIIEPUMEHTATBHOTO HCCIIEIOBAaHMS X XapaKTEPUCTHK, N3MEPEHHUS ITapaMeTPOB U
IIOCTPOEHHS 0a30BbIX SUEEK EKTPOHHBIX IIETIeH, COePIKAINX TaKHue IPHOOPHI.

1.2

1.3 321]18.‘-11/1 MOOYJIs 1: HU3YUYUTD POJIb SJICKTPOHUKHU B COBpeMeHHOﬁ HAYKE U TCXHHUKEC, OCHOBHBIC IIPHUHIIUIIBI HeﬁCTBHﬂ
OJICKTPOHHBIX HpI/I60p0B, a TaKXKC UX KJ'IaCCI/Iq)I/IKaHI/IIO u Tpe60BaHI/IH, TPEABABIIAEMBIC K HUM.

1.4 3&,[[3.‘-11/1 MOIyYJId 2: M3YYUTH NMOJTYIIPOBOAHUKOBBIC TUOABI: OCHOBHBIC IIOHATHUA U IPUHIUIIBI, SKBUBAJICHTHBIC CXEMBI,
BBINPAMUTEIIBHBIC TUOJbI, UMITYJIbCHBIC TUO/bI, CTa6I/IJII/ITp0HLI, BapuKalbl U AUOABI APYTUX TUIIOB.

1.5| 3agaun Momys 3: M3yYUTH OUTIONIIPHBIC TPAH3UCTOPHI: OCHOBHBIE TIOHATHS U MIPUHIIHIIBEI, CXEMBI BKITFOUCHHUS
TPaH3UCTOPA, BIUSHUE pexXUMa pabOThl TPAH3UCTOPA U TEMIIEPATyphl OKPYIKaIOILEeH Cpe/ibl Ha ero mapaMeTpsl U
XapaKTEPUCTUKU, MOJICJIN OUIIOJISIPHBIX TPAaH3UCTOPOB, UX YaCTOTHBIE CBOHCTBA U COOCTBEHHBIE IITYMBI, 4 TAKXKE
TEXHOJIOTUH W3TOTOBIICHNS OUITONIPHBIX TPAH3UCTOPOB.

1.6 | 3amaun Mozyis 4: U3yUHUTH MOJICBBIE TPAH3UCTOPHI: OOIIHE TOHATHS U MIPUHIIHIIBI, TIO-IE€BBIE TPAH3UCTOPEI C
yIpasisomuM p-n-nepexonom, MJIIT TpaH3ucTopel O BCTPOEHHBIM M HHAYLMPOBAHHBIM KaHAJIOM, [IOJIEBbIE
TpaH3ucTopsl ¢ 6apbepom LLIoTTKH U reTepornepexoaom.

1.7 | 3agaun Mmomyns 5: U3yduTh (POTOANEKTPUIESCKIE M U3ITydaTeNbHBIC IPUOOPHI: (POTOPE3UCTOPHI, (DOTOIUOMBL,
(OTOTPaH3UCTOPBI, POTOTHPUCTOPBI, CBETOIHO/IbI, ONITPOHBI, MHKEKIIMOHHBIH J1a3ep.

1.8 | 3amaun Moyns 6: H3y4IUTh OCHOBHBIE KOMIOHEHTBI HHTETPAIBHBIX CXEM H UX 0COOEHHOCTH, OCHOBHYIO CXeMy KacKaja
JUIsL THTETPaNIbHOM cXeMbl — i depeHnanbHbIil Kackall, CXeMOTEXHUKY 0a30BbIX U BCIIOMOTAaTENIbHBIX KacKa 0B
aHAJIOTOBBIX MHTEIPAJIbHBIX CXEM, CXEMOTEXHHKY ONEPAL[IOHHBIX YCUIUTENEH, IEPCIEKTUBBI 3TIEKTPOHUKH U OCHOBHBIE
IpOOJIEMBI TOBBIIICHUS CTETICHN HHTETPAIIHH.

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

Iukn (paszen) OIT: |

2.1| TpeGoBaHus K NpeABaAPUTEILHOI OATOTOBKe 00y4aI0lIerocsi:

2.1.1 | MladopMaimoHHbIe TEXHOJIOTHH B MH)KEHEPHOMN MPAKTHKE

2.1.2 | ®dusuka

2.2 | JacuunaaHbl (MOXYJIN) M NPAKTUKH, 1JI KOTOPBIX OCBOeHNE TAHHON THCIUTIHHBI (MOXYJIsI) HEOOXOMHMO KaK
npeanecTByonee:

2.2.1| CXxeMOTeXHHKA TEJICKOMMYHHUKAIUOHHBIX YCTPOMCTB

2.2.2 | BelmosnHeHHE U 3alUTa BHITYCKHOHN KBaTH(PHUKAIMOHHON paboThI

3. KOMIIETEHIIMY OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIUTIINHBI
(MOIYJIST)

OIIK-1: CnocodeH ucnoab30BaTh MOJI0KEHU S, 3AKOHbI 1 METO/AbI €CTECTBCHHBIX HAYK H MATEMATUKU JISl pEeHIeHUd 3a1a4
HH)KEHQPHOﬁ JACATCJIbHOCTH

OIIK-1.1. I/Icn0.111)3yeT MMOJI0KEHN S, 3AKOHBI 1 METOAbI €CTECTBCHHBIX HAYK /IVISl p€lI€eHUus 3a1a4 HH?I(EHepHOﬁ JACATCJIbHOCTH

3HaTh

OCHOBHBIE TUIIBI AKTHUBHBIX PUOOPOB, UX MPUHIHI PAOOTHI, XapaKTEPUCTUKH, MOJIENI U CIIOCOOBI X KOJIIMYECTBEHHOTO OMHUCAHUS MIPH
WCIIOJIb30BAaHUM B PAJUOTEXHUUECKUX LETAX U yCTPOHCTBAX

Ymernb

WCTIOJIBb30BaTh MONyYSHHYIO HH)OPMAIIHIO IS PELICHUS IPAKTHUECKHIX 33134

Baaners

BJIJICTh METOJJAMHU, HEOOXOMMBIMH JIJISI BHIOOpA 3JIEMEHTHOM 0a3bl ¢ y4eTOM TpeOOBaHUT HAJICKHOCTH, YCTOWIHBOCTH K BO3/ICHCTBHIO
okpyxaroet cpenpl, IMC U TEXHOIOTUIHOCTH

OIIK-1.2. Ucnosb3yeT M0JI0KEHHS, 3aKOHbI U METObl MATEMATHKH [JIsl pellleHUs 32124 HHKCHEPHOIl J1eATe1bHOCTH

3HaTh

OCHOBHBIE THIIB AKTHBHBIX PUOOPOB, UX MPUHIHIT PAOOTHI, XapaKTEPUCTUKH, MOJIENIN M CITOCOOBI MX KOJIIMIECTBEHHOTO OMMCAHUS MPH
WCTIOJIb30BAaHUH B PAJUOTEXHUUECKUX LETAX U yCTPOHUCTBAX

Y™meTsn

WCTIOJIB30BaTh MOyYSHHYIO HH)OPMAIIHIO JUTS PENICHUS PAKTHYSCKIX 337134

Baanernb

BJIaJIeTh METOJaM1, HEOOXOAUMBIMU /7Sl BBIOOPA 3JIEMEHTHOM 0a3bl ¢ y4eToM TpeOoBaHUI HAIEKHOCTH, YCTOWYMBOCTH K BO3/IEHCTBHIO
okpyxarotet cpenbl, IMC U TEXHOIOTUYHOCTH




OIIK-2: CniocodeH caMOCTOATEIbHO IPOBOAUTH IKCIIEPUMEHTA/IbHbIC HCCJICA0BAHUS U UCII0JI30BATH OCHOBHBIE IPHEMbI
00paGoTKHN M NMPeACTABIEHMSI MOJY4YeHHBIX JaHHbIX

OIIK-2.1. CaMoCTOSITeIbHO MPOBOAUT IKCIIEPUMEHTATbHBIE HCCIeJ0BAHUS

3HaThb

OCHOBHBIC THIIBI aKTUBHBIX HpI/I60pOB, UX OPUHIAI pa6OTLI, XapaKTECPUCTHUKU, MOJACIN U CIIOCOOBI UX KOJIMYECTBEHHOIO OMMCAHHUS npu
HCIIOJIB30BaAHHUU B PAAUOTEXHUYCCKUX LCIIAX U YCTpOﬁCTBaX

YMmerhb

HCTIONB30BATh MOIYyYCHHYIO HH(OPMAIIHIO AJIS PELICHHS MPAaKTHIEeCKUX 3a1a4

Baagernb

OCHOBHBIMH HaBBIKaMH 9KCIICPHUMEHTAIBHOTO HCCIICAOBAHMS XapAaKTePUCTUK aKTUBHBIX IPUOOPOB, paboThI ¢ PHOOPaMHU; aHAIIN3a U
00paboTKN TaHHBIX YKCIIEPUMEHTOB

OIIK-2.2. Ucnosab3yeT 0CHOBHbIE IPHeMbl 00PAGOTKH M NPeJcTABJIEHHS MOTy4YeHHBIX JaHHBIX

3HaTh

OCHOBHBIC THIIBI AKTHUBHBIX HpI/I60pOB, UX TPUHIIAIT pa6OTBI, XapaKTCPUCTUKN, MOJICTIN 1 CIIOCOOBI MX KOJIMYECTBEHHOTO OMMCAHHS npu
HCTIOJIB30BAHUH B PATUOTEXHUYCCKUX LECIIAX U yCTpOﬁCTBaX

YMeThb

HCII0JIB30BAaTh MMOJYYCHHYIO I/IH(bOpMaHI/I}O JJI pCHICHUS MPAKTUYCCKUX 3a1a4

Baanernb

OCHOBHBIMM HaBBIKAMH KCIIEPUMEHTAIBHOTO UCCIEOBAaHUS XapaKTePUCTHK aKTUBHBIX IPHOOPOB, pabOTHI ¢ MPHOOPaMU; aHATIH3A U
00pabOTKN JTaHHBIX SKCIEPUMEHTOB

B pe3ysabTate 0cBOeHHMS AUCHUILINHBI (MOAYJIA) 00y4aKOLIMIICA J0/2KEH

3.1|3unats:
3.1.1 | 3HaTH OCHOBHBIC THITHI aKTUBHBIX TIPHOOPOB, UX MPHHIMI pabOTHI, XapaKTEPUCTUKH, MOAEIHN U CIIOCOOBI X
KOJIMTYECTBEHHOT'O OIMCAHMUS NIPH MCIOIb30BAHUH B PAANOTEXHUIECKUX IEISIX U YCTPOHCTBAX
3.2 | ¥mersn:
3.2.1 | yMeTh UCTIONB30BATh HONTYyYCHHYIO HH(GOPMAIIHIO IS PEIICHHS PAKTHIECKHX 3a1ad
3.3| Biagers:
3.3.1|BnageTb MeTOAaMu, HEOOXOAUMBIMH IS BEIOOpA IIEMEHTHOM 0a3bl ¢ yU4eTOM TpeOOBaHU HAaJeKHOCTH, YyCTOMYMBOCTH K
BO3EHUCTBUIO OKpYyxatouiel cpeabl, IMC U TEXHOJOIMYHOCTH, a TAKKE OCHOBHBIMU HaBBIKAMH SKCIIEPUMEHTAILHOTO
HCCIIEIOBAHMS XapaKTEPUCTHK aKTUBHBIX IPHOOPOB, pabOTHI ¢ MprbopaMy; aHaJIN3a U 00PadOTKH JaHHBIX
IKCIEPIMEHTOB
4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOAYJISA)
Kon HaumenoBanue pa3aesios u tem /Bua 3anatusi/ | Cemecrp / | Yacos | Komneren- | Jlureparypa ®opma
3aHATHS Kypc U007 KOHTPOJISt
Pa3znen 1. BBenenue. JjIeKTPOHNKA B
COBpPEMEHHOIi HayKe U TeXHUKe. DJIEKTPOHHbIE
npudopsl. KpaTkas ncTopusi 4 NepcneKTHBbI
Pa3BUTHSA J1eKTPOHUKH. MaTepuaibl
3J1eKTPOHHOM TeXHUKHU. DJIeKTPpUYecKue
nepexosbl.
1.1 OCHOBHBIE TTOHATHSA U onpeneneHus /Tema/ 4 0
1.2 OCHOBHBIE TIOHATHSA U ONPEAEITICHUS dJIEKTPOHUKH. 4 1 OIIK-1.1-3 JI1.1 KonTtponbHbie
Knaccudukarust s1eKTpOHHBIX TIPHOOPOB, OIIK-1.1-Y JI1.2J12.1 BOIIPOCHI,
OCHOBHBIE IPUHIUIIBI UX ACHCTBUS U TPEOOBAHNS, OIIK-1.1-B J12.2 J12.3 ornpoc
TpeabsBIsieMble K HUM. /JIex/ OIIK-1.2-3 J12.4 J12.5
OIIK-1.2-Y J12.6
OIIK-1.2-B JI2.7713.1
OIIK-2.1-3 0132
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y

OIIK-2.2-B




1.3 OCHOBHBIE TIOHATHS U ONPEAEIICHUS JEKTPOHHUKH. OIIK-1.1-3 J1.1 Kontponbnsie
Knaccudukarust s3IeKTpOHHBIX IPHOOPOB, OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
OCHOBHBIE IPUHIUIIBI UX ACHCTBUSA U TPEOOBAHNS, OIIK-1.1-B JI2.3 J12.4 ornpoc
npeassaBisieMsle K HUM. /Cp/ OIIK-1.2-3 J12.6J13.1

OIIK-1.2-Y 2122
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

1.4 Marepuainbsl 37eKTpOHHON TexHuKH /Tema/

1.5 OCHOBHBIE TI0JIOXKEHUSI TEOPHH OIIK-1.1-3 JI1.1 Kontponbhsie
AJIEKTPOIPOBOAHOCTH TBEPABIX TeIl. 30HHAS OIIK-1.1-Y JI1.2J12.2 BOIIPOCHI,
teopus. [IpoBOHUKH, AUIICKTPUKH, OIIK-1.1-B J2.3J12.4 onpoc
0JyNpoBOHUKH. KpucTamueckas CTpyKTypa OIIK-1.2-3 JI2.6J13.1
YHCTOr0 MOJIYIpOBOAHMKA. IIponeccsl reHepanuu OIIK-1.2-Y 01092
u pexomOuHarmu. [petidosie n quddy3noHHbIE OIIK-1.2-B
TOKHM B NIOJynpoBogHuKax. CoOCTBeHHAS OIIK-2.1-3
3JIEKTPONPOBOAHOCTH MOTYIPOBOJHUKA. OIIK-2.1-Y
JloHOpHBIE U aKLENTOPHBIE IPUMECH, TUIIBL OIIK-2.1-B
MOJIyTIPOBOJTHUKOB, OCHOBHBIE 1 HEOCHOBHBIE OIIK-2.2-3
HOCHTEIIN. OIIK-2.2-Y

/JTex/ OIIK-2.2-B

1.6 OcHOBHBIE TIOJIOKEHUS TEOPUU OIIK-1.1-3 J1.1 KonTpoasHbsie
JIEKTPONPOBOAHOCTH TBEPABIX TeJl. 30HHAS OIIK-1.1-Y JI1.2J12.2 BOMPOCHI,
teopus. [IpoBOHUKH, AUIITEKTPUKH, OIIK-1.1-B JI2.3J12.4 onpoc
oynpoBoAHUKU. KpucTaminuueckas cTpykTypa OIIK-1.2-3 JI2.6J13.1
YUCTOIO MOJIynpoBoiHUKA. [Iporieccsl renepannu OIlK-1.2-Y 2122
u pekombunanuu. Jpeiidossie U TuGPy3nOHHBIC OIIK-1.2-B
TOKH B TIOJYNpOBOgHHKAX. COOCTBEHHAS OIIK-2.1-3
3JIEKTPONPOBOAHOCT MOJIYIPOBOJHUKA. OIlK-2.1-Y
JloHOpHBIE U aKIeNTOPHBIE TPUMECH, TUIIBI OIIK-2.1-B
TIOJIYyIIPOBO/IHUKOB, OCHOBHBIC U HEOCHOBHBIE OIIK-2.2-3
Hocutenu. /Cp/ OIlIK-2.2-Y

OIIK-2.2-B

1.7 Onexkrpuueckue nepexoast /Tema/

1.8 DNEKTPUUYECKUE TIEPEXOAbl B TOTYTPOBOIHUKAX: OIIK-1.1-3 JI1.1 KonTpomnbHbie
3JIEKTPOHHO-BIPOYHBIC, CHMMETPHUYHBIE 1 OIIK-1.1-Y JI1.2J12.2 BOIIPOCHI,
HECUMMETPUYHBIE, PE3KHE U IIIaBHbIE, METaLI- OIIK-1.1-B J12.3J12.4 ornpoc
TIOJIYIIPOBOIHUK, T€TE€POIIePEX0/Ibl. DIEKTPOHHO- OIIK-1.2-3 JI2.6J13.1
JIPOYHBIE IEPEXOJ U €r0 CBOUCTBA IIPU OIIK-1.2-Y 0192
OTCYTCTBUH BHEIIHETO MOJIS, KOHTAKTHAS OIIK-1.2-B
Pa3HOCTh MOTEHIMAJIOB, TTOTEHLIUAIbHAS OIIK-2.1-3
JarpaMma, OTEHIMAIbHBIA Oaphep U ero OIIK-2.1-Y
BEICOTa, ANG(Y3NOHHBIH TOK, TOK Apetda, OIIK-2.1-B
TIOJIHBIH TOK, pacipe/ieleHue KOHIIEHTPalul OIIK-2.2-3
HOCHTEIIEH, 3aITUPaIOIIUH CIIOH. DIEKTPOHHO- OIIK-2.2-Y
JBIPOYHBIN NIEPEXO/L U €r0 CBOMCTBA IIPU OIIK-2.2-B

BO3/1CHICTBUH MPSMOTO HANPSDKCHUS, MHKEKITHS
HOCUTEJEH 3apsiia, NpsAMOi TOK, SMUTTEpHAsl U
6a3oBast 0011aCTH. DINEKTPOHHO-IBIPOYHBIH
NIEPEXOJ U €ro CBOUCTBA NP BO3JECHCTBUI
00paTHOTO HAMPSKEHUs, SKCTPAKIUS HOCHTENeil
3apsiia, o0patHbli Tok. [Ilepexonsl MeTami-
MIOJIyIIPOBOJIHUK U UX CBOMCTBA.
Hespinpsimistomue koHTakThl. bapsep IoTTku.
BonbsTaMnepHas xapakTepUCTHKa p-n Iepexoja.
YpaBuenue D6epca-Mosa. TemnoBoii Tok,
nuddepeHnnaTbHOE CONPOTHBIICHAE, HATPSKECHIE
KOHTaKTHOM pa3HOCTH MOTEHIIMAJIOB U CBOICTBa
nepexofa. Buasl ¥ NpHUMHBEI BOSHUKHOBEHUS
mpoboeB p-n mepexonoB. EMkocTn p-n-nepexona.

/JIex/




1.9 OnexTpuueckue nepexo sl B MOTyIPOBOJHAKAX! OIIK-1.1-3 J1.1 Kontponbnsie
3JIEKTPOHHO-/IBIPOYHBIE, CHMMETPUYHBIC U OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
HECUMMETpPUYHBIE, PE3KHE U IIaBHbIE, METaILI- OIIK-1.1-B JI2.3 J12.4 ornpoc
MIOTYIPOBOJHHK, TETEPONEPEX0 bl DIEKTPOHHO- OIIK-1.2-3 J12.6J13.1
JBIPOYHBIE IEPEXO/1 U €0 CBOMCTBA MIPH OIIK-1.2-Y 2122
OTCYTCTBHH BHEIIHETO MOJIsl, KOHTaKTHAS OIIK-1.2-B
Pa3HOCTh NOTEHIUAIOB, TOTEHIINAIbHAS OIlK-2.1-3
JrarpaMma, IOTEeHIHANbHBIN Oapbep U ero OIIK-2.1-Y
BbICOTa, AU y3HOHHBII TOK, TOK apefida, OIIK-2.1-B
MIOJIHBIN TOK, paclpeielleHue KOHLIEHTPALH OIIK-2.2-3
HOCHUTEJNEH, 3aNMPaoInil CI0H. DIEKTPOHHO- OIIK-2.2-Y
JBIPOYHBIN IEPEXO/I ¥ €r0 CBOMCTBA MPU OIIK-2.2-B
BO3IEHCTBUM MTPSIMOTO HAIPSKEHUS, NHIKEKLUS
HOCHUTENeH 3apsia, IpsMOH TOK, SMHTTEpPHAS H
6a3oBas 001acTH. DNEKTPOHHO-IBIPOUHBIH
NIEPEXOJ U ero CBOWCTBA NMPH BO3ACHCTBUI
00paTHOTO HANPSIKEHHMS, SKCTPAKINS HOCHTENeH
3apsiia, o0paTHbIi TOK. [lepexomsr MeTas-

MOJTYTIPOBOJTHUK U UX CBOHCTBA.
Hespmpsmisitonue kontaktsl. bapsep HloTTkn.
BonsTaMnepHas xapakTepHCTHKA p-n IIepexoa.
VYpasuenue D6epca-Momna. TennoBoit TOk,
nuddepeHnInanTbHOE COMPOTUBIICHAE, HATPSIKCHHIE
KOHTaKTHOW pPa3HOCTH IOTEHIIMAIOB U CBOWCTBA
nepexo/a. Buas! 1 IPIIMHEI BOSHUKHOBEHUS
poboeB p-n nepexonos. EMkocTu p-n-

nepexoxa. /Cp/

1.10 Hcropus n nepcrieKTUBI pa3BUTHS
anexTpoHuky /Tema/

1.11 HcTopus u nepcreKTUBbl pPa3BUTUS IEKTPOHUKHU. OIIK-1.1-3 Jd1.1 Kontponbnsie
Postb anekTpoHHKH B coBpeMeHHOU Hayke. /Cp/ OIIK-1.1-Y JI1.2712.2 BOMPOCHI,

OIIK-1.1-B JI2.3J12.4 onpoc
OIIK-1.2-3 J12.6J13.1
OIIK-1.2-Y 0132
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B
Paznen 2. IloiynpoBoAHUKOBbIE THObI

2.1 OcCHOBHBIE IOHATHSA W TPUHIUIIBL. DKBHUBAJICHTHAS

cxema
/Tema/

2.2 [TomynpoBOAHUKOBEIE TUOABI: YCIOBHOE OIIK-1.1-3 JI1.1 Kontponbusie
0003HauYCHHE, KiTacCuUKaIIHS, OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
HJ€aTU3UpOBAHHAS U PealbHas BOJIbTAMIICPHAs OIIK-1.1-B J12.3 J12.4 ornpoc
xapaxrepuctuka (BAX), 3aBucHMOCTb 0OpaTHOTO OIIK-1.2-3 J12.6J13.1
TOKa OT TEMIIEPATyphl, ypaBHEHUE NIPSIMOI BETBU OIIK-1.2-Y 2132
BAX nuona, naneHue npsMoro HarpspKeHHUS Ha OIIK-1.2-B
JIN0J1e, 3aBUCUMOCTD 3TOI'0 HAIPSKEHHUS OT OIIK-2.1-3
TEIUIOBOTO TOKa Anoja. BonpTamnepHsle OIlK-2.1-Y
XapaKTePUCTUKU KPEMHHUEBOTO 1 T€PMaHUEBOTO OIIK-2.1-B
JMOZIOB, BIUSHUE TEMIIEPATyphl. DKBUBAJICHTHAS OIIK-2.2-3
cxema quoaa. U3NYECKUM CMBICH COCTABIISIONINX OIIK-2.2-Y
9TO# cxeMbl. OCOOEHHOCTH KBUBAJICHTHON CXEMBI OIIK-2.2-B

JJIL HU3KUX U CPCAHUX 9aCTOT.

/JIex/




23 IlomynpoBOAHUKOBEIE JUOABL: YCIIOBHOE OIIK-1.1-3 J1.1 Kontponbnsie
o0o03HauYeHKE, KiaccuhuKarys, OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
HJE€aTU3UPOBAHHAs U PealbHas BOJIbTaMIICpHas OIIK-1.1-B JI2.3 J12.4 ornpoc
xapaxrepuctuka (BAX), 3aBucuMoCcTs 00paTHOTO OIIK-1.2-3 J12.6J13.1
TOKa OT TeMIIepaTypbl, ypaBHEHUE NPSIMON BETBU OIIK-1.2-Y 2122
BAX nuopna, najeHue npsMoro HanpsiKeHHUs Ha OIIK-1.2-B
IAOAE, 3aBUCHUMOCTbD 3TOTO HAIIPSKEHUS OT OIlK-2.1-3
TEIJIOBOT0 TOKa Auoja. BonpTammnepHsie OIIK-2.1-Y
XapaKTEPUCTUKU KPEMHHUEBOTO U T€PMAHUEBOTO OIIK-2.1-B
JMOJOB, BIUSHUE TEMIIEPATyphl. DKBUBAJICHTHAS OIIK-2.2-3
cxema quoaa. OU3NYECKU CMBICH COCTABIISIONINX OIIK-2.2-Y
9TO# cxeMbl. OCOOEHHOCTH KBUBAJICHTHOU CXEMBI OIIK-2.2-B
JUTS HU3KUX M CpeaHuX 4acToT. /Cp/

2.4 Hccnenosanve uHTErpasibHoro auonaa /Jad/ OIIK-1.1-3 JIT.1 KonTponsHbie

OIlK-1.1-Y JI1.2712.2 BOTIPOCHI,
OIIK-1.1-B J2.3J12.4 ompoc
OIIK-1.2-3 JI2.6J13.1

OIlK-1.2-Y 2132

OIIK-1.2-B

OIIK-2.1-3

OIlK-2.1-VY

OIIK-2.1-B

OIIK-2.2-3

OIIK-2.2-Y

OIIK-2.2-B

2.5 Brimpsimutensabie quoasl. UMmynscHbIE U0
CrabunutpoHsl. Bapukamnsr

/Tema/

2.6 BrinpsimuTensHbie JUO/IBI: HA3HAYCHHE, OIIK-1.1-3 JI1.1 KonTposnbHbie
0COOEHHOCTH W OCHOBHBIE TTApaMETPHI. OIIK-1.1-Y JI1.2J12.2 BOIIPOCHI,
HNMnynbcHBIE AMOABI: Ha3HAUYEHHE, 0COOCHHOCTH U OIIK-1.1-B J2.3J12.4 onpoc
ocHOBHBIE napamerpsl. uoas! [oTTkwy, OIIK-1.2-3 JI2.6J13.1
0COOECHHOCTH X BOJIbTAMITEPHBIX XapPaKTEPUCTHK OIIK-1.2-Y 21032
1 OCHOBHBIE TapameTpbl. CTaOMITUTPOHBI: OIIK-1.2-B
ycloBHOE 0003HaUeHHE, CXeMa BKIIOUEHHUS, OIlK-2.1-3
TIPUHIUIT PabOThI, BOJbTaMIIEPHAS OIIK-2.1-Y
XapaKTepUCTHKA, YCIIOBHE CTabmIm3anuu, paboTta OIIK-2.1-B
C Harpy3Koi, OCHOBHBIE ITapaAMETPHI. OIIK-2.2-3
IIpenu3uonnsie crabuuTponbl. CTabUCTOPHI. OIIK-2.2-Y
Bapukarnsr: yciioBHOe 0003HaYCHHE, CXEMa OIIK-2.2-B
BKITIOUEHUS, IPUHIUIT PabOThI, BOJIBT-(hapagHas
XapaKTepUCTHKa, OCHOBHBIE MTapaMeTphl U 00IacTH
MIPUMEHEHHUSI.

/JTex/

2.7 BrinpsimutenbHbie U0 HA3HAYCHHE, OIIK-1.1-3 JI1.1 KonTponsHbsie
0COOEHHOCTH U OCHOBHBIE TTAPaMETPHI. OIIK-1.1-Y JI1.2712.2 BOIIPOCHI,
MMty nbcHBIE TUOIBI: HA3HAUYEHUE, OCOOEHHOCTH U OIIK-1.1-B J2.3J12.4 onpoc
ocHOBHbIE napameTpsl. uoast oTTkwy, OIIK-1.2-3 JI2.6J13.1
0COOCHHOCTH MX BOJIFTAMIIEPHBIX XapaKTEPUCTHK OIIK-1.2-Y 0132
1 OCHOBHBIE TapameTpbl. CTaOMITUTPOHBI: OIIK-1.2-B
YCIIOBHOE 0003HAUCHHE, CXeMa BKITFOUCHHSI, OIIK-2.1-3
MIPUHIONT PaOOTHI, BOJIbTaMIIEPHAS OIIK-2.1-Y
XapaKTepUCTHKA, YCIOBHE cTabmiu3anuy, pabora OIIK-2.1-B
C Harpy3Koii, OCHOBHBIE MTaPAMETPHI. OIIK-2.2-3
[perm3nonnsle cTaOMIUTPOHBI. CTabHCTOPEI. OIIK-2.2-Y
Bapukansl: yc1oBHOe 0003HaUCHUE, CXEMa OIIK-2.2-B
BKJIFOUCHUS], IPUHLUI PaOOThI, BONbT-(apagHas
XapaKTepUCTHKA, OCHOBHEIC ITapaMeTPHI H 00JIaCTH
npumenenns. /Cp/

2.8 Jwuonsl npyrux tunos /Tema/




2.9 TynuensHble qu0AbI, quoAbsl CBY u [ManHa: 4 OIIK-1.1-3 JI1.1 KoHnTposabHbie
MPUHIMIIBI pa0OTHI, BOJbTAMIICPHBIC OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
XapaKTePUCTUKH, 00JIaCTH IPUMEHECHUS. OIIK-1.1-B JI2.3 J12.4 ornpoc
I'eneparopsl 11ymMa, MArHUTOAUO/bL: IPUHIIMUIIBL OIIK-1.2-3 J12.6J13.1
paboThl, BOJIBTAMIIEPHbIE XapaKTEPUCTUKH, OIIK-1.2-Y 2122
obacty npuMeHeHus. CriocoObl THOTHOTO OIIK-1.2-B
BKJIIOYEHUS MHTETPAIbHON TPaH3UCTOPHOU OIIK-2.1-3
CTPYKTYPBI M CPAaBHEHHE MHTErPaIbHBIX JUOI0B OIIK-2.1-Y
10 X OCHOBHBIM IapaMeTpam. OIIK-2.1-B
/Cp/ OIIK-2.2-3

OIIK-2.2-Y
OIIK-2.2-B
Pa3nen 3. Bunossipubie TPaH3UCTOPBI

3.1 OCHOBHBIE TTIOHATHS U TpUHIKNEI /Tema/ 0

32 bunonspHble TpaH3UCTOPBL: OIPEAEICHUE, TUIIBI, 1 OIIK-1.1-3 J1.1 Kontponbnsie
TIPUHITAI JeHCTBUSA, KOODPHUIIUEHT Tepeaadn Toka OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
IMHUTTEPA, IPPEKT DpiH, «IIPOKOI» OasHl, OIIK-1.1-B J12.3 J12.4 ornpoc
HAKOILJICHUE U PACCACBIBAHUE HEOCHOBHBIX OIIK-1.2-3 J12.6J13.1
HocuTeneH 3apsaa B 6aze, npoOou NepexoioB, OIIK-1.2-Y 2122
BTOPUYHBINA IPOOOH, peXKUMBI PaOOTHI, OIIK-1.2-B
TapaMeTphl, XapaKTEPU3YIOIINE yCHIUTEIIBHBIE OIIK-2.1-3
CBOWCTBA TPaH3UCTOPOB, BXOAHOE COIIPOTUBIICHUE, OIIK-2.1-Y
BO3MOJKHBIE CXEMBbI BKITIOUEHHUSI. OIIK-2.1-B
/JTex/ OIIK-2.2-3

OIIK-2.2-Y
OIIK-2.2-B

33 BunonsipHbie TpaH3UCTOPBI: ONPE/IEIICHUE, THITHI, 0,5 OIlK-1.1-3 JI1.1 KoHTposabHbie
TIPUHINT JSHCTBHS, KO3 GHUIUCHT ITepeadyn TOKa OIIK-1.1-Y JI1.2J12.2 BOIIPOCHI,
IMHUTTEPA, 3P HEKT Dpiu, «IIPOKoI» 6assl, OIIK-1.1-B J12.3 J12.4 ornpoc
HAaKOIIJICHUE U paccachlBaHHE HEOCHOBHBIX OIIK-1.2-3 J12.6J13.1
HOCHTeJNEeH 3apsa B 6a3e, mpoOou epexo OB, OIIK-1.2-Y 2132
BTOPHYHBINA IPOOOH, pEKIUMEI PabOTEHI, OIIK-1.2-B
NapaMeTphbl, XapaKTEPU3YIOLIUE YCUIUTEIIbHbIE OIIK-2.1-3
CBOICTBa TPAH3UCTOPOB, BXOJHOE COMPOTUBIICHHE, OIIK-2.1-Y
BO3MOJKHBIE CXeMBbI BKItoueHus. /Cp/ OIIK-2.1-B

OIIK-2.2-3
OIlIK-2.2-Y
OIIK-2.2-B

34 CxeMa BKITFOUCHUS TPAaH3UCTOPa C OOIINM 0
smuTTepoM /Tema/

3.5 CxeMa BKITFOUEHHS TPAH3UCTOPA C OOLIHM 0,5 OIIK-1.1-3 J1.1 KonTpoasHbsie
smutTepoM. OnpeaeseHne OCHOBHBIX MTapaMeTPOB OIIK-1.1-Y JI1.2J12.2 BOMPOCHI,
(KO3 PUIUEHTHI YCHIICHHS, BXOJTHOC OIIK-1.1-B J2.3 J12.4 ornpoc
COTPOTHUBIICHHE) M BOJIbTAMIIEPHBIC OIIK-1.2-3 J12.6J13.1
XapaxTepucTuku. /JIex/ OIIK-1.2-Y 0132

OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B

3.6 CxeMa BKJIIOUEHHS TPAH3UCTOPa C OOLIMM 1,5 OIlK-1.1-3 JI1.1 KonTtponbHbie
smutTepoM. OrpeiesieHre OCHOBHBIX MapaMeTpOB OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
(K03 PUIMEHTHI YCUIICHHSI, BXOTHOE OIIK-1.1-B JI2.3J712.4 onpoc
COIIPOTHBIICHNE) U BOJIBTAMIICPHBIE OIIK-1.2-3 J12.6J13.1
xapakTepucTuku. /Cp/ OIlK-1.2-Y 2122

OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y

OIIK-2.2-B




3.7

HccnenoBaHue HHTETPATLHOTO OUIIOISPHOTO
TpaH3ucTopa B cxeme ¢ O3 /JIab/

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

J1.1
JI1.2J12.2
J12.3J12.4
J12.6J13.1

01032

Kontponbnsie
BOIPOCHI,
oIpoc

3.8

CxeMma BKJIFOYEHHUS TPaH3UCTOpa C 00IIeit
6a3oii /Tema/

3.9

Cxema BKITFOUSHHSI TPAH3UCTOpPA ¢ 001Ieit 6a30i.
OrmpeiesieHe OCHOBHBIX NTapaMeTpOB

(k03 HULHECHTBI YCHIICHHUS, BXOTHOE
COTIPOTUBIICHUE) U BOJIbTAMIICPHBIC
XapaxTepucTuku. /JIex/

0,5

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

JI1.1
JI1.2712.2
J12.3J12.4
J12.6J13.1

01092

KonTtponbnsie
BOIIPOCHI,
orpoc

3.10

Cxema BKITIOUCHHUS TpaH3UCTOpa ¢ obrmei 6a3oii.
OmnpezneneHre OCHOBHBIX MapaMeTPOB

(k03 HIMEHTBI YCHIICHHS, BXOTHOE
COHPOTI/IBJ'ICHI/IC) 1 BOJIbTAMIICPHBIC
xapaxrepuctuku. /Cp/

1,5

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

J1.1
JI1.2712.2
J12.3J12.4
JI2.6J13.1

0132

Kontponbhsie
BOIIPOCHI,
orpoc

3.11

HccneoBanne GUITOISIPHOTO TPAH3UCTOPA B
cxeme ¢ OB /J1a6/

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

J1.1
JI1.2J12.2
J12.3J12.4
J12.6J13.1

01032

KoHnTposabHbie
BOIPOCHI,
oIpoc

3.12

Cxema BKJIFOUCHHUS TPAH3UCTOPA C OOIIHM
KoutekTopoM /Tema/

3.13

CxeMa BKIIIOUCHUS TPAH3UCTOPA C OOIIUM
smutTepoM. OnpeiesieHre OCHOBHBIX apaMeTpoB
(k03 HIMEHTBI YCUIICHHS, BXOTHOE
CONPOTHUBIICHUE) U BOJbTAMIICPHBIE
XapaxTepucTuku. /JIex/

0,5

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

JI1.1
JI1.2712.2
J12.3J12.4
JI2.6J13.1

01092

Kontponbhsie
BOIIPOCHI,
orpoc




3.14 Cxema BKJTIOUEHHUS TPAH3UCTOPa C OOIIUM 1,5 OIIK-1.1-3 J1.1 Kontponbnsie
smutTepoM. OrpeiesieHre OCHOBHBIX MapaMeTPOB OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
(k03 PUIMEHTHI YCHIICHHUS, BXOTHOE OIIK-1.1-B JI2.3 J12.4 ornpoc
CONPOTHUBIICHHE) U BOJIBTAMIIEPHBIC OIIK-1.2-3 J12.6J13.1
xapakTepuctuku. /Cp/ OIIK-1.2-Y 2122

OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

3.15 Bnusiaue pexuma paboTsl TpaH3UCTOPA U 0
TEMITepaTyPhl OKPYKAIOIIEH CPeIbl Ha €T
TTapaMeTphl ¥ XapakTepucTuku /Tema/

3.16 Brusane pexuma paboThl TpaH3UCTOPA H 1 OIIK-1.1-3 J1.1 KonTpoasHbsie
TeMIepaTypbl OKPY>KaloIIel cpesibl Ha ero OIIK-1.1-Y JI1.2J12.2 BOMPOCHI,
k03 pUIMeHTHI Iepeaaun Toka. Biausaue OIIK-1.1-B JI2.3J12.4 onpoc
TeMIIEpaTypbl OKPY>Karollel cpesibl Ha OIIK-1.2-3 J12.6J13.1
BOJIbTAMIIEPHBIE XapaKTEPUCTUKU OUIOISPHBIX OIIK-1.2-Y 0132
TPaH3UCTOPOB (BXOJIHYIO, POXOJIHYIO 1 OIIK-1.2-B
CEMEWCTBO BBIXOHBIX) B CXeMax BKIIOYeHUs ¢ OO OIlK-2.1-3
u OB. /Cp/ OIIK-2.1-Y

OIIK-2.1-B
OIIK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B

3.17 Mogenu OUNONAPHBIX TpaH3UCTOPOB /Tema/ 0

3.18 Mopenu OUTONSPHBIX TPaH3UCTOPOB Dbepca- 1,5 OIIK-1.1-3 JIT.1 KonTpomnbHbie
Momnna (mpocTeiias ¥ MOAU(UITUPOBAHHAS), OIIK-1.1-Y JI1.2J12.2 BOIIPOCHI,
o0I11e aHaTUTUIECKUE BBIPAXKEHUS ISl TOKOB OIIK-1.1-B J12.3J12.4 ompoc
Tpan3ucropa. O61acTu MPUMEHEHHUS. OIIK-1.2-3 JI2.6J13.1
MarnocuraansHas Gpu3HdecKas cxeMa 3aMeIeHHs OIIK-1.2-Y 21092
HMHTETPaabHOIO TPAH3UCTOPA HA BBICOKOHU 4acToTe. OIIK-1.2-B
Ee ocHOBHBIC TapaMeTphbl, OTIUYNE OT CXEMBbI OIIK-2.1-3
JFCKPETHOTO TpaH3KcTOpa. Mozens OUIOISIpHOTO OIIK-2.1-Y
TPaH3UCTOPA B BUJIE AKTUBHOT'O OIIK-2.1-B
YEeTHIPEXIOMIOCHUKA: TPUHIUIT TOCTPOCHUS OIIK-2.2-3
MOJIEIT ¥ COCTABJICHUSI CUCTEMbI ypaBHEHUH IS OIIK-2.2-Y
cuctemsl H — mapamerpoB. @u3ndeckuii CMbICI ee OIIK-2.2-B
ko3 unmentor. Moaens OUIOIAPHOTO
TpPaH3UCTOpa B BUJE AKTUBHOT'O
YeTHIPEXITOIOCHUKA: IPHUHIIUIT TOCTPOCHHUS
MOJIETIH ¥ COCTABJICHUS CHCTEMBI YPaBHEHUH IS
cuctemsl Y — napameTpoB. Ousnueckuii cMbIca ee
K03 PUITHEHTOB.

/JTex/

3.19 Mopenu OUTIONSAPHBIX TPaH3UCTOPOB Dbepca- 1 OIIK-1.1-3 JI1.1 KonTtponbsHbie
Mosnna (mpocreifias 1 Moau(UINPOBaHHAS), OIIK-1.1-Y JI1.2712.2 BOIIPOCHI,
00I1I1e aHATTMTUIECKUE BHIPAXKESHHUS ISl TOKOB OIIK-1.1-B JI2.3J12.4 onpoc
Tpan3ucropa. O0iacTi MpUMEHEHHUS. OIIK-1.2-3 JI2.6J13.1
MarnocuraansHas Gpu3HIecKast CxeMa 3aMeIIeHHs OIIK-1.2-Y 0132
HMHTETpaJbHOTO TPAH3UCTOPa Ha BBICOKOH yacToTe. OIIK-1.2-B
Ee ocHOBHBIE TapaMeTphl, OTIIMYUE OT CXEMBbI OIIK-2.1-3
JFCKPETHOTO TpaH3ucTopa. Mozaens OGHIOoIIpHOTO OIIK-2.1-Y
TPAaH3UCTOpA B BUJE aKTUBHOI'O OIIK-2.1-B
YETBIPEXITOJIFOCHUKA: TIPUHIIUIT TOCTPOCHHSI OIIK-2.2-3
MOJIETTH ¥ COCTABJICHUSI CUCTEMbBI ypaBHEHUH IS OIIK-2.2-Y
cucremsl H — mapamerpos. ®usuueckuil cMbIC e OIIK-2.2-B

kod(unmentos. Mozaens OUIONAPHOTO
TPaH3UCTOpA B BUJIE aKTUBHOTO
YETHIPEXIIONIOCHUKA: PUHITHIT TOCTPOCHHS
MOJIENIH ¥ COCTaBJICHHUSI CHCTEMBI YPaBHEHUH 1St
cuctemsl Y — napamerpoB. Ousnyeckuii cMbICH ee
ko3¢ punuentos. /Cp/




3.20 YacToTHBIE CBOICTBA OHITOISPHBIX 0
TpaH3ucropos /Tema/

3.21 YacToTHbIE CBONCTBA OUITOJIAPHBIX TPAH3UCTOPOB: 1 OIIK-1.1-3 JI1.1 KonTposnbHbie
OCHOBHBIE ITIPUYHHBI CHUKCHHS yCUIINTENBHBIX OIIK-1.1-Y JI1.2712.2 BOIIPOCHI,
CBOMWCTB, IIPEJIEJIbHBIC YACTOThI YCUIICHUS JUIs OIIK-1.1-B J12.3712.4 ornpoc
cxeMm Ob 1 OD, makcrMaapHas 4acToTa OIIK-1.2-3 JI12.6J13.1
TeHepaluy, TPAHUYHAs YaCTOTa yCHIICHUS OIIK-1.2-Y 2192
Toka. /Jlex/ OIIK-1.2-B

OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

3.22 YacToTHBIE CBOWCTBA OUTOISPHBIX TPAH3UCTOPOB: 1 OIIK-1.1-3 JI1.1 KonTpomnsHbie
OCHOBHBIE IPUYNHBI CHIDKCHUS] YCHIIUTEIIbHBIX OIIK-1.1-Y JI1.2J12.2 BOIIPOCHI,
CBOWCTB, MPeIeJIbHBIEC YaCTOThI YCUIICHUS JUIS OIIK-1.1-B J2.3J12.4 ompoc
cxem Ob n O3, makcumalpHas 4acToTa OIIK-1.2-3 JI2.6J13.1
TeHepaluy, TPaHWYHAas 4aCcTOTa YCHJICHUS OIIK-1.2-Y 21032
Toka. /Cp/ OIIK-1.2-B

OIIK-2.1-3
OIlIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

3.23 CoOCTBEHHBIE ITyMBI OUITONIIPHBIX 0
TpaHzuctopoB /Tema/

3.24 CoOCTBEHHBIE IITYMbI OUIOSIPHBIX TPAH3UCTOPOB: 3 OIIK-1.1-3 JI1.1 KoHnTposabHbie
OCHOBHBIE COCTABJISIOIINE TOJTHOTO LIyMa, OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
ko3 uiuent uryma u ero 3aBUCUMOCTH OT OIIK-1.1-B J2.3712.4 onpoc
pekuMa paboThI TPAH3UCTOPA, TEMIIEPATyPHI, OIIK-1.2-3 J12.6J13.1
BHYTPEHHETO CONPOTHBIICHUSI HCTOYHHKA CUTHAJIA OIIK-1.2-Y 2132
U CXEMBI BKIIFOUCHHS TPAH3UCTOPA, OIIK-1.2-B
pacmpezeneHue IyMoOB B JHalla30He 4acToT. OIIK-2.1-3
Marnomymsimue Tpansuctopsl. /Cp/ OIIK-2.1-Y

OIIK-2.1-B

OIlK-2.2-3

OIlIK-2.2-Y

OIIK-2.2-B
Paznen 4. [losieBbIe TPAH3UCTOPBI

4.1 OO6mre noHATHS U TpuHIHIEL /Tema/ 0

4.2 IToneBble TPaH3UCTOPHI: MPUHIUN ICHCTBUS, 0,5 OIIK-1.1-3 JI1.1 KoHnTpomabHbie
OTJIMYHUE OT OUIOJIAPHBIX, CXEMbI BKITIOYCHUS, OIIK-1.1-Y JI1.2J12.2 BOIIPOCHI,
OCHOBHBIE [TapaMeTPHI, TPENMYIIECTBA H 00JIaCTH OIIK-1.1-B J12.3 J12.4 onpoc
npuMeHenus. /JIex/ OIIK-1.2-3 J12.6J13.1

OIIK-1.2-Y 2192
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlIK-2.2-Y

OIIK-2.2-B




43 IloneBble TpaH3UCTOPBI: IPUHLUI JEHCTBUS, 1,5 OIIK-1.1-3 J1.1 Kontponbnsie
OTIINYKE OT OUIIONIAPHBIX, CXEMbI BKIFOUYCHHUS, OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
OCHOBHBIE ITapaMeTPHI, TPEUMYIIECTBA H 00JIaCTH OIIK-1.1-B JI2.3 J12.4 ornpoc
npumenenus. /Cp/ OIIK-1.2-3 J12.6J13.1

OIIK-1.2-Y 2122
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B

4.4 [ToneBble TPAaH3UCTOPEI € YIPABISAIOIIUM pP-n- 0
nepexoqoM /Tema/

4.5 VYeTpolcTBO M IPUHIIMIT JSHCTBUS MONIEBBIX 0,5 OIIK-1.1-3 JIT.1 KonTpomnsHbie
TPaH3UCTOPOB C YIPABIAIOMUM P-N-IIEPEXOIOM. OIIK-1.1-Y JI1.2712.2 BOIIPOCHI,
BonbramnepHble XapaKTEpPUCTUKH B CXEME C OIIK-1.1-B J2.3J12.4 ompoc
OOIIMM UCTOKOM M OCHOBHBIC MAapaMeTPhl ATUX OIIK-1.2-3 JI2.6J13.1
TpaH3uCTOpOB. /JIex/ OIIK-1.2-Y 3132

OIIK-1.2-B
OIIK-2.1-3
OIlIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

4.6 VYerpolcTBO U MPUHIMIT JSHCTBUS MONIEBBIX 1,5 OIIK-1.1-3 J1.1 KonTponsHbie
TPaH3UCTOPOB C YIPABJISIFOIIUM P-N-TIEPEXOI0M. OIIK-1.1-Y JI1.2J12.2 BOMPOCHI,
BonbsramnepHbie XapaKTEpUCTHKH B CXEME C OIIK-1.1-B JI2.3J12.4 onpoc
OOIINM CTOKOM M OCHOBHBIE MAapaMeTPhI ATUX OIlK-1.2-3 JI2.6J13.1
TpaH3ucropon. /Cp/ OIIK-1.2-Y 0132

OIIK-1.2-B
OIIK-2.1-3
OIlK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlIK-2.2-Y
OIIK-2.2-B

4.7 MII TpaH3UCTOPHI CO BCTPOSHHBIM U 0
HWHAYIIUPOBAHHBIM KaHaiaoM /Tema/

4.8 VYerpotictBo v npuHimn aeicteus MTT 1 OIIK-1.1-3 JIT.1 KonTposnbHbie
TPaH3UCTOPOB CO BCTPOCHHBIM U OIIK-1.1-Y JI1.2J12.2 BOIIPOCHI,
MHAYLUMPOBAaHHBIM KaHajaoM. BonbrammnepHble OIIK-1.1-B J12.3712.4 ornpoc
XapaKTEPUCTHKHU B CXEME C OOIIUM UCTOKOM M OIlK-1.2-3 JI2.6J13.1
OCHOBHBIE [TapaMeTPBI 3THX TPAH3UCTOPOB. /JIek/ OIIK-1.2-Y 21092

OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

4.9 VYerpotictBo u npunHnmn aeiicteus M 3 OIIK-1.1-3 JI1.1 KonTpomnsHbie
TPaH3UCTOPOB CO BCTPOCHHBIM U OIIK-1.1-Y JI1.2J12.2 BOIIPOCHI,
HMHAYLHMPOBAHHBIM KaHajoM. BonbrammnepHbie OIIK-1.1-B J2.3J12.4 onpoc
XapaKTEPUCTHKU B CXEME C OOIIUM UCTOKOM U OIIK-1.2-3 JI2.6J13.1
OCHOBHEIE MTapaMeTPhI ITUX TPaH3UCTOPOB. /Cp/ OIlK-1.2-Y 21032

OIIK-1.2-B
OIIK-2.1-3
OIlIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlK-2.2-V

OIIK-2.2-B




4.10 IMoneBsie Tpan3ucTopsl ¢ 6apsepom LHIoTTKH. 0
[ToneBble TPAaH3UCTOPHI € YIPABIISIOIIUM
MIePEX0J0M METAJII-ITOTYIPOBOTHHUK 1
reTeponepexooM

/Tema/

4.11 ITonesslie Tpan3ucTopsl ¢ 6apbepom LIoTTKH. 6 OIIK-1.1-3 JI1.1 KoHnTposabHbie
HopmanbHO OTKpBITEIE 1 HOPMAJIBHO 3aKPHITHIC OIIK-1.1-Y JI1.2J12.2 BOIIPOCHI,
TPaH3UCTOPBL. BoabTaMnepHble XapaKTepUCTUKH OIIK-1.1-B JI2.3 J12.4 onpoc
IUTSL CXEMBI ¢ OOIIMM HUCTOKOM. OIIK-1.2-3 JI12.6J13.1
IToneBble TPaH3UCTOPHI C YIPABISIOLUIIM OIIK-1.2-Y 2132
TIEPEX0I0M METaJUI-TIOIYTIPOBOAHUK U OIIK-1.2-B
reTeponepexo1oM OIIK-2.1-3

/Cp/ OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlIK-2.2-Y
OIIK-2.2-B

Paznen 5. @oTodnekTpuyecKue U

H3J1y4yaTelbHble NPUOOPHI

5.1 DoTOANOBI U CBETOJUOIBI 0

/Tema/

52 CBeToIMObI: YCIOBHOE 0003HAUEHUE, TPUHIIHIT 1 OIIK-1.1-3 JI1.1 KoHTposabHbie
JIEHCTBUS, CIIEKTPAIbHBIE XaPAKTEPUCTUKU U OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
obnactn mpuMeHeHus. VIHKeKInoHHbIH asep. OIIK-1.1-B J12.3 J12.4 ornpoc
PoToaNoAbl: TPUHLIKIT AEUCTBUS, ypaBHEHUE OIIK-1.2-3 J12.6J13.1
(hoTOTOKA, BONbTAMIICPHBIE XapaKTEPUCTHKH, OIIK-1.2-Y 2132
PEeXUMBI pabOTHI, 3AaBUCHMOCTD TOKa 1 OIIK-1.2-B
HaIPsHKEHUS OT CBETOBOIO IIOTOKA B 3TUX OIIK-2.1-3
peKUMax, OCHOBHBIE ITapaMeTphl U 00J1acTH OIIK-2.1-Y
TIPUMEHCHHUS. OIIK-2.1-B
OnTpoHKL: ycIOBHOE 0003HAYCHHE, TIPUHIIUATT OIlK-2.2-3
JEeUCTBHS, XapaKTEPUCTUKHU U 00IACTH OIIK-2.2-Y
TIPUMECHCHHUS. OIIK-2.2-B
/JTex/

53 CBeToInoIbI: YCIOBHOE 0003HAUYEHUE, TTPUHITHIT 2,5 OIIK-1.1-3 JIT.1 KouTpomnsHsie
JEHCTBUSA, CIIEKTPAIbHBIE XapAKTEPUCTUKU U OIIK-1.1-Y JI1.2712.2 BOIIPOCHI,
obnactu npuMeHeHus. HKEKIIMOHHBIN J1a3ep. OIIK-1.1-B J2.3J12.4 onpoc
doToauoAbl: IPUHLUI NEHCTBUS, ypaBHEHHE OIIK-1.2-3 JI2.6J13.1
(hoTOTOKA, BOIIBTAMIICPHBIE XapaKTEPUCTHKH, OIIK-1.2-Y 0192
PEXUMBI pabOTHI, 3aBUCUMOCTh TOKa U OIIK-1.2-B
HaIIpsDKEHHUS. OT CBETOBOTO IMOTOKA B 3TUX OIIK-2.1-3
peXIMax, OCHOBHBIE TTapaMeTphl M 001acTu OIIK-2.1-Y
NIPUMEHEHUSL. OIIK-2.1-B
/Cp/ OIIK-2.2-3

OIlK-2.2-Y
OIIK-2.2-B

54 doropesuctopsl. DoTOTpaH3UCTOPHI. 0
®dororupucropsl. OnTpoHbl. MHKEKIIMOHHBIH
nasep
/Tema/

5.5 ®dotope3uctopsl. POTOTPAH3UCTOPHI. 5,5 OIlK-1.1-3 JI1.1 KonTtponbhbie
®dororupucropsl. OnTpoHbl. UHKEKIIMOHHBIH OIIK-1.1-Y JI1.2J12.2 BOIIPOCHI,
nasep OIIK-1.1-B JI2.3J12.4 onpoc
/Cp/ OIIK-1.2-3 J12.6J13.1

OIIK-1.2-Y 2122
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y

OIIK-2.2-B




Pa3nen 6. OcHOBHBIE TIOHATHSA
MHKPO3JIEKTPOHUKH, KOMIIOHEHTHI
HHTEerpajabHbIX cxeM. [lepexon oT MUKpPO- K
HAHOYJIEKTPOHUKE, MP0DJIeMbI MOBbIIIEHUS
CTeNeHN HHTEerpanuu

6.1 Krnaccudukariust HHTErpaibHbIX MHKPOCXEM.
OCHOBHBIC KOMITOHEHTHI HHTETPATBHBIX
cxem /Tema/
6.2 HHTerpanbHbIe MEKPOCXEMBIL: KJIACCU(DHUKAIIS U OIIK-1.1-3 Jd1.1 Kontponbnsie
HX OCHOBHBIE KOMIIOHEHTBI — TPAH3UCTOPHI, OIIK-1.1-Y JI1.2J12.1 BOMPOCHI,
JTMOJIBI, PE3UCTOPBI, KOHACHCATOPBI. OCOOCHHOCTH OIIK-1.1-B JI2.2J12.3 onpoc
AKTHBHBIX U MTACCUBHBIX JJIEMEHTOB OIlK-1.2-3 J12.4 J12.5
HMHTErpaabHbIX cxeM. OCHOBHBIE IPUHIIUITBI OIIK-1.2-Y J12.6J13.1
APXUTEKTYPHOTO IMOCTPOEHHS COBPEMEHHBIX OIIK-1.2-B 2132
JMHENHBIX UHTETPaIbHBIX MUKpocXxeM. OCHOBHas OIIK-2.1-3
cxeMma nuddepennmanpHoro kackaaa (JIK). OIIK-2.1-Y
CBoiicTBa U mapaMeTphl HAEATBHOTO U PEaIbHOTO OIIK-2.1-B
JK. ITouemy JIK siBnsieTcsi OCHOBHOM CXeMO# OIIK-2.2-3
Kackaza JJisi MHTeTpaJIbHOM CXeMbl? OIIK-2.2-Y
OmneparronHslit ycunurens (OY): onpeneneHue, OIIK-2.2-B
00IIIMe XapaKTePUCTHKH, MOHATHE HecaipHoro OY
1 €T0 OTJINYHE OT PeabHOTO, J[Ba ITpaBHIIa
ananu3a OV, cxema BKIIOUEHHUS, YCIOBUE OaaHca
oVv.
/JTex/
6.3 HHTerpanbHble MUKPOCXEMBI: KITACCH(PHUKAIINS 1 OIIK-1.1-3 JI1.1 KonTponbHbie
HUX OCHOBHBIE KOMIIOHEHTBI — TPAH3UCTOPBHIL, OIIK-1.1-Y JI1.2J12.1 BOIIPOCHI,
JIUOBI, PE3UCTOPHI, KOHAEHCATOPBl. OCOOEHHOCTH OIIK-1.1-B J12.2J12.3 ompoc
AKTUBHBIX U TACCUBHBIX AJIEMEHTOB OIIK-1.2-3 J12.4 J12.5
HUHTETpaIbHbIX cXeM. OCHOBHBIE IIPUHIIUIIBI OIIK-1.2-Y JI2.6J13.1
apPXUTEKTYPHOI'O IIOCTPOCHUS COBPEMEHHBIX OIIK-1.2-B 0132
JUHEHHBIX UHTErPabHBIX MUKpocxeM. OCHOBHAs OIlK-2.1-3
cxeMa muddepennmanpaoro kackama (JK). OIlK-2.1-Y
CBoiicTBa U apaMeTpbl UACAIBHOIO U PEAILHOTO OIIK-2.1-B
JK. ITouemy JIK siBisieTcsi OCHOBHOM cXeMoOH OIIK-2.2-3
Kackajia JJisi UHTeTrpaJIbHOM CXeMbl? OIIK-2.2-Y
Onepanmonnslii yeuurenb (OY): onpeaenenue, OIIK-2.2-B
o0rmire XapakTepUCTHKH, TOHATHE uaeansHoro OY
U €ro OTJIMYHUE OT peabHOro, 1Ba MpaBuia
ananmza OV, cxema BKIIOYEHHS, yCIOoBUe OamaHca
OVY. /Cp/
6.4 HccnenoBanue NacCUBHBIX JIEMEHTOB OIIK-1.1-3 Jd1.1 Kontponbnsie
HHTETPATbHBIX cxeM /J1ab/ OIlK-1.1-Y JI1.2J712.2 BOIPOCHI,
OIIK-1.1-B JI2.3J12.4 onpoc
OIIK-1.2-3 J12.6J13.1
OIIK-1.2-Y 0132
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B
6.5 Ilepexon oT MUKpPO- K HAHOZJIEKTPOHHKE,

HPOOIEMBI MOBBILICHUS CTEIICHH
nHTerpanuy /Tema/




6.6 ITpoGnems! OBHINIEHUS cTeneH: HHTerpauu. OT 4 6 OIIK-1.1-3 J1.1 Kontponbnsie
MHKpPO- K HaHOAeKkTpoHuKe (bapbepbl Ha yTH OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
nepexozaa. Hauana Hanoanekrponuku. Hosele OIIK-1.1-B JI2.3 J12.4 ornpoc
TPaH3UCTOPHBIE CTPYKTYPBI U MaTepuainsl). /Cp/ OIIK-1.2-3 J12.6J13.1
OIIK-1.2-Y 31 52
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

Pasznen 7. MHasi KOHTaKTHasi padoTa

7.1 Wnas konTakTHas padota /Tema/ 4 0

7.2 Wnas xonTakTHas padora /MKP/ 4 0,25 | OIIK-1.1-3 J1.1 Kontponbnsie
OIIK-1.1-Y JI1.2J12.2 BOITPOCHI,
OIIK-1.1-B JI2.3J12.4 onpoc
OIIK-1.2-3 JI2.6
OIIK-1.2-Y 2132
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

Pa3nen 8. Uachbl Ha KOHTPOJIb
8.1 Yacs! Ha KoHTpOINE /Tema/ 4 0
8.2 Teoperuueckuii 3auet /3auet/ 4 8,75 | OIIK-1.1-3 JI1.1 3auer

OIIK-1.1-Y JI1.2J12.2
OIIK-1.1-B J12.3 J12.4
OIIK-1.2-3 J2.6

OIIK-1.2-Y 01092

OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B

5. OHEHOYHBIE MATEPHAJIBI ITO JUCHHUIIVIMHE (MO YJIIO)

OHGHO‘{HBIC MaTepuajibl IPUBCACHBI B IPUJIIOKCHNUU K pa60qel71 nporpamMme JUCHUIIIINHBI (CM. JOKYMCHT ((OHGHO‘-IHBIC MaTcpUuaIbl
10 JUCIHHUITIINHEC <<3HeKTpOHI/IKa»>>

6. YAEBHO-METOJNYECKOE H THOOPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJINHBI (MO YJISA)

6.1. Pexomenayemas qutTeparypa

6.1.1. OcHoBHAs1 JIMTEpaTypa

Ne ABTOpBIL, COCTAaBUTENH 3arnaBue WznarensctBo, | KommuectBo/
rox Ha3BaHUE
3bC
JI1.1 [Crenamkun B.A. OcHoBbI neKTpoHUKHU. YacTs 1: yueb. mocobue : YaebHOE Pasanb: PULL ,
rocooue PI'PTY, 2023, |https://elib.rsr

eu.ru/ebs/dow
nload/3898




No ABTOpBI, COCTaBUTEIH 3arnaBue WsnatensctBo, | KomuuecrBo/
rox Ha3BaHUE
3BC

JI1.2 | CrenamkuH B.A. OCHOBBI ANIEKTPOHUKH : y4e0. mocodre Ps3anb, 2023, o1
96¢.

6.1.2. lonoJiHUTEIbHAS JUTEpPATypa
Ne ABTOpBI, COCTaBUTEH 3ariaBue WzpatensctBo, | KonuuecrBo/
rox Ha3BaHUE
3BC

JI2.1 | Crenamkun B.A. MukpocxeMoTeXxHHKa : MeToqu4ecKue yKa3aHus Pszans: PUL] ,

PI'PTY, 2020, |https://elib.rsr
eu.ru/ebs/dow
nload/2410

JI2.2 | Jlauun B.U., CaBenoB | DnexkrpoHuka : Yueb.mocodue ajst BTy30B PocroB-na- 5-222-00998-

H.C. Hony:®enuke, |X, 1

2000, 446¢.

JI2.3 |I'yceB B.I',, I'yces DJIEKTPOHUKA U MUKPOTIPOLIECCOPHAs TEXHHKA : Y4eO. M.:Beicurauk., |5-06-004271-

IO.M. 2005, 790c. 5,1

J12.4 [Ilyxa A.A. OnexTpoHUKa : yueo. CII6.: BXB- 978-5-9775-
[eTepOypr, 0160-6, 1
2008, 739c.

JI2.5 | Crenamkun B.A. MukpocxeMOTEeXHHKA : METOJI. YKa3. K KOHTp. paboTe Pszans, 2020, |, 1
64c.

JI2.6 | XKepebuos W.I1. OCHOBBI HNEKTPOHUKU JL: 5-283-04448-
Oneproatomus |3, 1
nat.JIeHuHrp.o
Ta-uue, 1989,
352c.

JI2.7 | Crenamkun B.A. MukpocxeMOTEeXHHKA : METOJI. YKa3. K KOHTp. paboTe Pszans, 2020, |, 1
64c.

6.1.3. MeTtonuueckue pa3padoTKu
Ne ABTOpBI, COCTaBUTEIH 3ariaBue WznatensctBo, | KomuuecrBo/
rox Ha3BaHUE
3BC

JI3.1 | Crenamkun B.A., [TomympoBOTHIUKOBBIC IPUOOPEI U TTACCUBHBIE ITIEMEHTHI Psizans: PULL s

Osepan C.IL. MHTETPAJBHBIX CXeM : MeTon4ecKre yKa3aHus PI'PTYVY, 2017, |https://elib.rsr
eu.ru/ebs/dow
nload/978

6.2. Ilepeuenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn "UHTepHet"
O1 | DnexrpoHuka
32 | DnexTpoHHKa

6.3 l'[epeqem, nporpaMmMHOro obecrmeyeHus: 1 l/IHq)OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM

6.3.1 IlepeyeHnb JIUIIEH3MOHHOI0 U CBOOOIHO PACIIPOCTPAHSIEMOr0 MPOrPAMMHOI0 00ecneyeHnsl, B TOM YHcIe

O0TCYECCTBCHHOI'O MPOU3BOACTBA

HaumenoBanue

Onuncanue




Adobe Acrobat Reader Coboanoe I1O

LibreOffice Cob6oanoe I[1O

Kaspersky Endpoint Security Kommepueckast murieH3us

OpenOffice Cob6oxanoe I1O

Firefox Cob6oanoe 1O

Oneparnmonnas cucrema Windows XP Microsoft Imagine, Homep moamucku 700102019, 6eccpouno

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

415 nabopartopusiii kopmyc. [ToMerienue st caMmocTosTenbHON padoTel Cnenuanu3upoBaHHas Mebenb (56 mocagouHbIX
MECT), MarHUTHO-MapKepHas 10CKa, KpaH.

1 MynwsTumeaniinastii mpoexktop (NEC)

[IK: Intel Pentium /8Gb — 1 it

Bo3MOXXHOCTh mMOAKIIOUEHUS] K ceTh VHTepHeT W o0OecliedeHHeM JOCTyNa B DJIEKTPOHHYIO HMH(OPMAIMOHHO-
obOpazoBatenbHyto cpeny PIPTY

412 nabopaTopHblii Kopiyc. y4deOHas gaboparopusi, OCHAIleHHas J1abopaTOpHBIM O00OpYIOBaHHEM, MIJS MPOBEICHUS
mabopaToOpHBIX paboT  Y4eOHO-IabopaTOpHBIE CTEHABI IO DJJIEKTPOHUKE U MHKPOCXEMOTEXHHKE CO CMEHHBIMHU

HaHeJSIMH;
I'enepatopsl curaanos GRG-450B — 8 mr, 1'3-112 — 8 mT;
2 MunuBonbMmeTp nByxkaHanbHbI GVT-427B — 8 wT;

Mynsrumerp M-838 — 8 mrt;
Yacroromepsl Y3-34A — 4 i,

Y3-35A —4 mT;
BonbT™meTp yHUBepcanbHblii B7-26 -1 mit

413 mabopaTopHBI KOpIyCc. ITIOMEIIEHHE JUIS CAMOCTOSTEIBHOW paboThl OOydaromuxcs, JICKIUOHHAS ayAUTOpHUS
CneunanusupoBanHas Medens (70 mocalouHbIX MECT), MATHUTHO-MapKEPHAst JOCKA, DKPaH.

Mynwsrumeaniinstii npoextop (NEC)

I1K: Intel Core 2 duo /2Gb — 1

Bo3MOXXHOCTh mOAKIIOUEHUS] K cetn VHTepHeT W oOecliedeHHeM JOCTyla B DJIEKTPOHHYI0 HMH(OPMAIMOHHO-
obOpazoBatenbHyto cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIBI 1O JUCIHUIIJIMHE (MOAYJIIO)

Meroanueckoe obecredeHue AUCLUILIHHBI IPUBEACHO B NPHIOKCHUH K pabodell mporpaMme QUCIUILUIMHBI (CM. JOKYMEHT
«Metoauueckue yka3aHHs AUCHUILTUHBI « DIEKTPOHUKAN).

OnepaTtop 340 000 "KomnaHus "TeH3op" ——

JIOKYMEHT MOZAMUCAH 3IEKTPOHHOW MOANMCHIO
NOANUCAHO ®reoy BO "PrPTY", PIrPTY, MapwwuH tOpuii 09.09.24 13:41 (MSK) MpocTas noanucs
3ABEAYOLLMM Hukonaeswy, 3aBeaytowmin kadeapoii PTY
KA®EAPbI
MoanucaHo
noanncAHoO ®rboy BO "PrPTY", PIPTY, Butszes Bnaaumup 09.09.24 15:00 (MSK) MNpocTas nognucb
3ABEAYIOLWNM BukTopoBuY, 3aBeayowmii kadeapoii TOP
BbIMYCKAIOLLIEM
KA®ELPbI
noanncAHO ®rboy BO "PIrPTY", PIPTY, Ep3binéBa AHHa 09.09.24 15:08 (MSK) MpocTas noanucb
HAYATbHMKOM YPOI AnekcanaposHa, HayanbHuk YPOT




