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1. LIEJIM OCBOEHMWS AUCLUILINHBI (MOIYJIST)

1.1{Llens ocBOCHMS TUCLUIIIMHBL: H3yYEHUE CTYACHTAaMH (DU3NYECKUX PUHLUIIOB NEHCTBHUS, XapaKTEPUCTHK, MOJIENeH 1
0CcOOEHHOCTE! NCTIOIBb30BaHUA B PAIMOTEXHUYECKUX 1IETIIX OCHOBHBIX THIIOB aKTHBHBIX IIPUOOPOB, NPUHIIUIIOB IIOCTPOCHHS
Y OCHOB TEXHOJIOTUH MUKPOAJIEKTPOHHBIX IeTIei, MEXaHH3MOB BIIMSHHUS YCIOBHH dKCIUTyaTallil HA paboTy aKTUBHBIX
prOOPOB U MUKPOAJIEKTPOHHBIX Leneld. [Ipy n3ydeHnn 3Toi AUCIUIUIMHBI 3aKJIabIBAIOTCS OCHOBBI 3HAHU, TIO3BOJISIOIINX
YMEJIO UCTIONB30BaTh COBPEMEHHYIO dJIEMEHTHYIO 0a3y palfodJeKTPOHUKH U IOHUMAaTh TeHACHIINH 1 IIEPCIEKTUBEI e
Pa3BUTHA M IPAKTUIECKOTO UCTIONB30BaHUS; TPHOOPETAIOTCS HABBIKK pacyeTa PeKMMOB aKTHBHBIX IIPHOOPOB B
3JIEKTPOHHBIX LEMSX, SKCIIEPUMEHTAIBHOTO UCCIEIOBAHUS X XapaKTePUCTUK, U3MEPEHUS IapaMeTPOB U IIOCTPOCHHS
0a30BbIX sTYEEK DJEKTPOHHBIX IIETIeH, COMEePIKAIIX TaKHe IPHOOPEL.

1.2|3amaun Momyns 1: M3y4UTh POJIb ANEKTPOHUKU B COBPEMEHHOI HAyKe U TEXHUKE, OCHOBHBIC TPUHIIUIIBI JCHCTBUS
9NEKTPOHHBIX MPUOOPOB, a TAKXKE MX KIacCH(YUKAINIO U TPpeOOBaHNUS, IPEAbIBISIEMBIC K HHIM.

13 3agaun MOZIYJIsA 2: H3YYHUTH MOJYITPOBOAHUKOBBIC TUOAbI: OCHOBHBIC IIOHATHUA U IIPUHOUIIBI, SKBUBAJICHTHBIC CXCMBI,
BBIIIPAMHUTCIIBHBIC TUOAbL, UMITYJIbCHBIC TUOBI, CT3.6I/IJ'II/ITp0HI)I, BapHuKaIibl U JUOJBI JPYTUX THUIIOB.

1.4|3amaun Moxyins 3: U3y4UTh OUIOJSIPHBIE TPAH3UCTOPHI: OCHOBHBIEC IMTOHATHUS U IPUHIIMIIBI, CXEMbI BKIIIOYEHHUS TPAH3UCTOPA,
BIIMSIHHE PeXrMa paboTHI TPAH3UCTOPA U TEMIIEPATyPhl OKPYKaIOIIeH Cpeabl Ha ero HapaMeTphl U XapaKTePUCTUKH, MOJIEITH
OUITOJISIPHBIX TPAH3UCTOPOB, UX YACTOTHBIE CBOMCTBA 1 COOCTBEHHBIE ITYMBI, a TAK)KE TEXHOJIOTUN U3TOTOBJICHUS
OUIONAPHBIX TPAH3UCTOPOB.

1.5(3anauu Moayis 4: U3y4nTh IOJIEBBIE TPAH3UCTOPBL: OOIIUE HOHATUS U IPUHIUIIBL, [10-JIEBBIE TPAH3UCTOPHI C YIIPABIISIOIIUM
p-n-nepexonom, MII TpaH3UCTOPBI CO BCTPOSHHBIM U HHIYLHUPOBAaHHBIM KaHAJIOM, IIOJIEBBIE TPAH3HCTOPHI C HapbepoM
IloTTKHM U reTeponepexoaoM.

1.6|3amaun MoayIs 5: U3y4UTh (POTOINEKTPUIECCKUEC U U3ITyIaTeNIbHbIE TPHOOPHI: (HOTOPE3UCTOPHI, POTOTHOIBI,
(hoToTpaH3UCTOPBI, POTOTUPUCTOPDI, CBETOAUOIBI, ONTPOHBI, HHKEKI[OHHBIH J1a3ep.

17 3agaun MOIYJIA 6: HU3YYUTHh OCHOBHBIC KOMIIOHCHTHI HHTCTPAJIBHBIX CXEM U UX OCO6CHHOCTI/I, OCHOBHYIO CXEMY KaCKazaa JIJIsd
PIHTCFpaJ'ILHOﬁ CXEMBbI — ,HH(i)(I)CpCHHHaHLHLIfI Kackal, CXEMOTCXHHUKY 0a30BBIX M BCIIOMOTaTEIbHBIX KaCKaJa0B aHaJIOI'OBBIX
HHTCTPAJIBHBIX CXEM, CXCMOTEXHUKY OIICPATHOHHBIX YCPIJIPITCJIeﬁ, TIICPCIICKTUBBI JJICKTPOHUKH U OCHOBHBIC HpO6JIeMLI
TMOBBIIICHUS CTCTICHU UHTCIPaIlvu.

2. MECTO JUCLUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJBHOM MPOT'PAMMBI

Huka (paznen) OIT: |ELO

2.1|TpeGoBanus K NpeABApHUTEJbHON NOATOTOBKE 00y4alOLIerocsi:

2.1.1{"udopmanoHHbIe TEXHOJIOIHU B HHKEHEPHOI IpaKTUKe

2.1.2|O3HakoMHTENbHAS TPAKTHKA

2.1.3|YueOHas npakTuka

2.1.4|dusnka

2.1.5|Y4ebHas npakTika (03HAKOMHUTEIIbHAS )

2.2| IucuMnianHbl (MOIYJIH) U PAKTUKH, I KOTOPBIX 0CBOEHHE TAHHOM TUCHMILIMHBI (MOIYJIsI) HEOOXOAMMO KaK
npejliecTBYOLIEE:

2.2.1|BerunciurensHas MaTeMaTHKa

2.2.2|CxeMOTeXHUKA TETeKOMMYHUKAIMOHHBIX YCTPOWUCTB

2.2.3|BbINoIHEHHE U 3alUTa BBITYCKHOHW KBaTHM()UKAIIMOHHON pabOThI

3. KOMIETEHLUY OB YYAIOIETOCSl, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIMITTAHBI
(MOJILYJIST)

OIIK-1: Cnoco0eH uCnoIb30BaTH MOJI0KEHHUsI, 3aKOHBI M METO/IbI €CTECTBEHHBIX HAYK M MaTeMATHKY /IS pPellleHusI 3a1a4
WHKEHEPHOIi 1eTeTbHOCTH

OIIK-1.1. Ucnoab3yeT moJI0KeHNs, 3AKOHBI ¥ MEeTOAbI €CTECTBEHHBIX HAYK /ISl PellIieHNs 32124 HH KeHEePHOT 1esiTeIbHOCTH

3uaTh

OCHOBHBIC THIIbI aKTUBHBIX l'lpI/I60pOB, HX IIPUHIAIT pa6OTLI, XapaKTCPUCTUKH, MOACIIN U Cl'[OCO6bI X KOJIMYECTBCHHOTO OIIMCAaHUA
IIPU UCTIOJIb30BAHNH B PAJMOTEXHUYECKUX LETSIX H YCTPOHCTBAX

Ymerb

HCTIOJIb30BaTh MOJTYYCHHYIO0 HH(POPMALIUIO JJIS peIIeHHUs MPAKTHYECKUX 3a7a4

Baagetsb

BJIaJICTh METOAAMH, HEOOXOIMMBIMH JUIS BEIOOpa 31eMEHTHON 0a3bl C yueToM TpeOOBaHUI HAJI)KHOCTH, YCTOWYUBOCTH K
BO3JIEICTBHIO OKpy)atomieil cpensl, DIMC 1 TEXHOJIOTUIHOCTH

OIIK-1.2. Ucnoab3yeT moJI0KeHNs, 3aKOHBI 1 MeTOAbI MAaTEMATUKHY /LISl PellIeHHUsI 32/1a4 WHKEeHEPHOM 1eATeTbHOCTH




3HaTh

OCHOBHBIE THUIBI aKTHBHBIX IPHOOPOB, NX IPHHIMII pabOTHI, XapaKTEPUCTUKH, MOJEIHU U CIIOCOOB! MX KOJIMYECTBEHHOT'O ONHMCaHUS
IIPY UCIIOJIb30BAHUU B PAJIMOTEXHUYECKUX LEMSIX U YCTPOHCTBAX

Ymern

WCIIOJIb30BaTh MOJTYYSHHYIO0 HH(OPMALIUIO JJIS pEIIeHHUs MPAKTUYEeCKUX 3a]a4

Baagers

BJIaJIETh METOAaMH, HEOOXOIMMBIMH JUIS BEIOOpa 3J1eMEHTHON 0a3bl C yueToM TpeOOBaHUI HAJIe)KHOCTH, YCTOWYUBOCTH K
BO3JIEHCTBHIO OKpy)atomieil cpensl, DIMC 1 TeXHOJIOTUIHOCTH

OIIK-2: CnocoGeH caMOCTOSAATETbHO NPOBOAUTD IKCIIEPUMEHTAJIbHBIC UCCJICAOBAHUS U UCII0Jb30BATH OCHOBHBIEC IPHEMBbI
06p360TKI/I ! NPEACTABJICHUA MOJYYECHHBIX TaHHBIX

OIIK-2.1. CaMOCTOSITe.TLHO MPOBOTUT IKCIIEPHMEHTAIBHbBIE HCCIETOBAHUS

3HaTh

OCHOBHBIC THIbI aKTUBHBIX TIPHOOPOB, UX TPHHIIMIT PaOOTHI, XapaKTEPUCTUKH, MOJICIH U CIIOCOOBI MX KOJIMYECTBEHHOTO OMHCAHMUS
MIPU UCTIOJIb30BAHNH B PAJIMOTEXHUYECKUX LETSIX U YCTPOHCTBAX

YMmeTb

WCTIOJIB30BaTh MOJYYCHHYI0 HH(OPMAIIUIO IS PEIICHHS MPAKTHYECKUX 3aa4

Baanersb

OCHOBHBIMH HaBBIKAMH 3KCIIEPUMEHTAILHOTO UCCIICIOBAHUS XapaKTEPUCTHK aKTUBHBIX ITPUOOPOB, pabOTHI ¢ MPUOOPaMH; aHAIN3a U
00pabOTKHU JTaHHBIX YKCIIEPUMEHTOB

OIIK-2.2. Ucnoab3yeT 0OCHOBHbIE MPUEMbI 00Pa0OTKHU U NMpeAcTABIEHUS MOJYYeHHBIX TaHHBIX

3HaTh

OCHOBHBIC THIbI aKTUBHBIX TIPHOOPOB, UX TPHHIIMIT PAOOTHI, XaPAKTEPUCTUKH, MOJIEIH U CIIOCOOBI MX KOJNYECTBEHHOTO OMHCAHMUS
MIPU UCTIOJIb30BAHUHU B PAJMOTEXHUYECKUX LEMSIX U YCTPOHCTBAX

YMmeTb

WCTIOJIb30BaTh MOJYYCHHYI0 HH(GOPMAIIUIO IS PEIICHHS MPAKTUIECKUX 3324

Baanersb

OCHOBHBIMH HaBBIKAMH 3KCIIEPUMEHTAIILHOTO UCCIICIOBAHUS XapaKTEPUCTHK aKTHBHBIX ITPUOOPOB, pabOTHI ¢ MPUOOPAMH; aHAIN3a U
00pabOTKH TaHHBIX YKCIIEPUMEHTOB

B pe3yabTaTe 0cBOCHMS AMCHUIIIMHBI (MOAYJIs1) 00y4AIOIIUIACH T0JKEH

3.1|3naTh:

3.1.1|oCHOBHBIE TUITBI AKTHBHBIX HpI/I60p0B, UX IPUHIHAIT pa60TI>I, XapaKTCPpUCTUKH, MOJACIN 1 CIIOCOOBI MX KOJUYSCTBEHHOTO
OIIMCaHUA IIPU UCIIOJIBb30BAHNU B PAJUOTEXHUICCKUX HCIIAX U yCTpOﬁCTBaX

3.2|Ymerh:

3.2.1|ucnonp30BaTh MOJYYESHHYIO HHGOPMALIUIO AJIS PEIIeHHs TPaKTHUSCKUX 3a/1a9

3.3|Baagern:

3.3.1|merogaMu, HeOOXOJUMBIMH AJIsl BEIOOPA 3IEMEHTHOM 0a3bl ¢ ydeTOM TpeOOBaHUM HAJIEKHOCTH, YCTOHINBOCTH K
BO3JIeHCTBHIO OKpYyKaromiei cpeasl, DMC U TEXHOIOTHIHOCTH, a TAK)KE OCHOBHBIMH HAaBBIKAMH KCIIEPHIMEHTAILHOTO
HCCIIE0OBAHUS XapaKTEePUCTHK aKTHUBHBIX IPHOOPOB, paboThI ¢ MpubopaMu; aHaIu3a U 00pabOTKU JaHHBIX SKCIEPUMEHTOB

4. CTPYKTYPA U COJEP KAHUE JUCHUIIJIMHBI (MOLY JIS)

Kon HaumenoBanmue pa3nesioB u tem /Bua 3ausatus/| Cemectp / | Yacos | Komneren- | Jlutepatypa ®opma
| 3ansATHS Kvnce 10701 KOHTDOJS

Paznen 1. Beenenne. JjieKTPOHUKA B
COBpeMEHHOI HayKe H TeXHHKe. DJIeKTPOHHbIe
npubdopsl. KpaTkast ncropusi 4 nepcneKTUBBI
Pa3BUTHA JIeKTPOHHKH. MaTepHaisl
3J1eKTPOHHOI TeXHUKH. DJIeKTpHUYeCcKUe
nepexobl.

1.1 OcHOBHBIC NTOHATHS U onpeneneHus /Tema/ 4 0




1.2 OCHOBHBIC ITOHSTHUS U OIPEJCICHUS INEKTPOHUKH. OIIK-1.1-3 |JI1.1J11.2 J11.3
Knaccudukauus 3neKTpOHHBIX TPHOOPOB, OIlK-1.1-Y [ JI1.4J12.1]13.1
OCHOBHbIE IIPUHIUIIBI UX JEUCTBUS U TpeOOBaHUS, OIIK-1.1-B
npeabsBisieMble K HUM. /JIek/ OIlK-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
OIlK-2.2-Y
OIIK-2.2-B

1.3 OCHOBHBIC TTOHATHUS U ONIPEICIICHUS JIICKTPOHUKH. OIlK-1.1-3 [JI1.1 J11.2 JI1.3
Knaccuduxanys 31eKTpOHHBIX IPUOOPOB, OIIK-1.1-V | JI1.4J12.1J13.1
OCHOBHBIC TIPUHIIMITBI UX ACUCTBHS U TpeOOBaHUS, OIlK-1.1-B
npeabsBisieMble K HUM. /Cp/ 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

14 Marepuarbl 31eKTpOHHOHN TeXxHuKH /Tema/

15 OCHOBHBIC I10JIOXKEHUS TEOPUU OIIK-1.1-3 |JI1.1J11.2 JI1.3
3IEKTPONPOBOIHOCTH TBEP/IBIX TEI. 30HHAS OIlK-1.1-Y [ JI1.4J12.1J13.1
Teopusl. [IpoBogHUKN, TUDIIEKTPUKH, OIIK-1.1-B
noaynpoBoAHUKU. Kpucraannueckas CTpyKTypa OIIK-1.2-3
YHCTOTO TOJIYIPOBOIHHUKA. [Ipotiecchl reHepaIuu 1 OIlK-1.2-y
pexoMOuHanuu. [petidoBbie u nudpdy3uoHHbIC OIlK-1.2-B
TOKH B NOJTynpoBoaHuKax. CoOCTBeHHAs OIlK-2.1-3
3JEKTPONPOBOJHOCTh OTYIPOBOAHUKA. OIlK-2.1-Y
JIOHOpHBIE U aKIETITOPHBIC TPUMECH, TUIIBI OIlK-2.1-B
MOJIyTIPOBOJHUKOB, OCHOBHBIE U HEOCHOBHBIE OIlK-2.2-3
HOCHTEITH. OIlK-2.2-Y
/JTex/ OIIK-2.2-B

1.6 OCHOBHBIE TTOJIOKEHUS TEOPUHI OIIK-1.1-3 [JI1.1 JI1.2 JI1.3
3JEKTPONPOBOJHOCTH TBEPABIX T€J. 30HHAS OIlK-1.1-Y [ JI1.4J12.1J13.1
Tteopus. [IpoBOTHUKY, TUINEKTPUKH, OIIK-1.1-B 21
noaynpoBoAHuKU. Kpucrannnueckas cTpyKkTypa OIIK-1.2-3
YHCTOTO HOJyNPOBOIHUKA. [Iporiecchl reHepanny u OIIK-1.2-Y
pexoMOuHatuu. [petidoBbie u nudpPy3uoHHbIC OIlK-1.2-B
TOKH B NOJynpoBoaHuKax. CoOCTBeHHAs OIlK-2.1-3
3JEKTPONPOBOJHOCTh MOJIYIPOBOAHUKA. OIlK-2.1-Y
JloHOpHBIE U aKIENTOPHBIE IPUMECH, THTTBI OIlK-2.1-B
TMOJIyTIPOBOJHUKOB, OCHOBHBIE U HEOCHOBHBIE OIlK-2.2-3
nocutenu. /Cp/ OIlK-2.2-Y

OIIK-2.2-B

1.7 OnexTtpuueckue nepexonnl /Tema/




1.8 ONeKTpUUYECKUE NEPEXObI B IIOIYIIPOBOAHUKAX: OIIK-1.1-3 |JI1.1J11.2 J11.3
AJIEKTPOHHO-/IBIPOYHBIC, CHMMETPHYHbBIE U OIlK-1.1-Y | JI1.4J12.1J13.1
HECHMMETPHUYHBIE, DE3KUE U IIIaBHBIE, METAILII- OIIK-1.1-B
MOJTYIIPOBOIHHK, TETEPONIEPEXObl. DJICKTPOHHO- OIlK-1.2-3
JBIPOYHBIE TIEPEXO]] U ETO CBOWCTBA IIPH OIIK-1.2-Y
OTCYTCTBHH BHEIITHETO MOJIsI, KOHTAKTHAs Pa3HOCTh OIlK-1.2-B
MOTEHLIMAJIOB, TIOTEHI[UAJIbHAS AUarpaMMa, OIIK-2.1-3
MOTEHIMATBHBIA 0apbep U ero BhICOTA, OIlK-2.1-Y
11 by3uOHHBIH TOK, TOK Apeiida, MOIHbIN TOK, OIIK-2.1-B
pacrpeesieHie KOHIICHTPAIlMd HOCHTEIEH, OIlK-2.2-3
3anMparomuil ci1oi. DIeKTPOHHO-ABIPOUHBII OIlK-2.2-Y
MEPEX0/1 M €0 CBOIMCTBA ITPH BO3JCHCTBUH MPSMOTO OIlK-2.2-B
HAaIpsDKEHUsS], MHXKEKIUs HOCUTeNel 3apsina,

MPSIMO# TOK, SMUTTEpHAs U 0a30Bast 00JIACTH.
ONeKTPOHHO-IBIPOYHBIN NIEPEXO]] U €Er0 CBOUCTBA
IIPY BO3/IEHCTBIM 0OPAaTHOTO HANPSHKEHUS,
SKCTPAKIMsI HOCUTENEH 3apsiia, 0OpaTHBIN TOK.
[Tepexoapl MeTaI-TIOTYIIPOBOAHUK U UX CBOMCTBA.
Hesrpmpsmmnstomue konTakTel. bapsep oTTkm.
BonbramnepHas xapakTepHCTHKa p-n Iepexoa.
VYpaBuenue D6epca-Mointa. TermnoBoii TOK,

i depeHIaibHoe CONPOTUBIICHHE, HAIPSHKEHUE
KOHTaKTHOH pa3HOCTH NOTEHIMAIOB U CBOHCTBA
nepexoza. Buabl ¥ MpUYNHBI BOSHUKHOBEHUS
mpoboeB p-n nepexonoB. EMkocTH p-n-mepexona.
/JTex/

1.9 DNeKTpUUYEeCKUe NePeXobl B IOIYIPOBOAHUKAX: OIIK-1.1-3 |JI1.1J11.2 J11.3
3JIEKTPOHHO-IBIPOYHBIC, CHMMETPHUHBIC U OIlK-1.1-Y | JI1.4J12.1J13.1
HECHUMMETPHUYHbIE, PE3KUE U IJIaBHbIE, METAILI- OIIK-1.1-B
MOJTYIIPOBOIHHK, TETEPONIEPEXObl. DJICKTPOHHO- OIlK-1.2-3
JBIPOYHBIE TIEPEXO]] U €T0 CBOKCTBA MIPU OIIK-1.2-¥Y
OTCYTCTBHH BHEIITHETO TMOJIsI, KOHTAKTHAs Pa3HOCTh OIlK-1.2-B
MOTEHIIMAJIOB, NOTEHIIMANIbHAS 1UarpaMmma, OIIK-2.1-3
MMOTEHIMATBHBIA Oapbep U ero BhICOTA, OIlK-2.1-Y
nuddy3uoHHBIN TOK, TOK apeida, HOIHBIN TOK, OIlK-2.1-B
pacnpeneneHue KOHIIEHTPAUN HOCUTENEH, OIIK-2.2-3
3aIUPAIOINi CIIOH. DIEKTPOHHO-IBIPOYHBIN OIlK-2.2-Y
MEePEXO0/l U €ro CBOICTBA MPU BO3ACHCTBUU IIPSIMOTO OIlK-2.2-B
HaNpsHKEHUsI, MHXKEKIM HOCUTeNel 3apsiza,

TPSIMO¥ TOK, SMHUTTEpHAs U 6a30Bast 00JIaCTH.
3JIeKTPOHHO-ILIPOYHBIH NIEPEXO0/1 U €ro CBOMCTBa
IIPU BO3/ICHCTBIM 0OPAaTHOTO HAIPSHKEHHUS,
9KCTPAKIMSI HOCUTENEH 3apsiia, OOpaTHBIH TOK.
[Mepexoapl METAILI-TIOYIIPOBOIHHUK U UX CBOMCTBA.
Hesbmpsammstomue kontakTel. bapsep HloTTku.
BonprammiepHast XxapaKTepHCTHKa p-n Iepexoa.
Vpaeaenne D6epca-Momna. TemnoBoit Tok,
¢ depeHIanbHoe CONPOTUBIICHNE, HAIPSHKEHHIE
KOHTaKTHOH pa3HOCTH NOTEHIMAIOB U CBOHCTBA
nepexozaa. Buabl ¥ MpUYnHBI BOSHUKHOBEHUS
npoboeB p-n nepexonoB. EMkocTH p-Nn- mepexona.
/Cp/

1.10 HcTopus u nepcneKTUBbI pa3BUTHS AJIEKTPOHUKU

/Tema/




111 HcTopus 1 nepcneKTUBEI Pa3BUTHS 3JIEKTPOHUKH. OIIK-1.1-3 |JIL.1 JI1.2 JI1.3
Poutb 3neKTpoHUKH B coBpeMeHHO Hayke. /Cp/ OIlK-1.1-Y | JI1.4J12.1J13.1
OIIK-1.1-B 21
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
Pazgen 2. IloJynpoBogHUKOBBIE TUOIbI
2.1 OCHOBHBIE ITOHATHUS U MPUHIMITEL. DKBUBAJICHTHAS
cxema
/Tema/
2.2 [TomynpoBOJHUKOBBIE TUOIBI: YCIOBHOE OIIK-1.1-3 |JI1.1 JI1.2 JI1.3
0003HaueHUE, KiaccupUKaIys, UIcaTu3UPOBaHHASL OIIK-1.1-V | JI1.4J12.1J13.1
U peaJibHasl BOJIbTAMIIEPHAs XapaKTEepUCTHUKA OIIK-1.1-B 31
(BAX), 3aBHCUMOCTH 00paTHOT'O TOKA OT OIlK-1.2-3
TeMIlepaTypsl, ypaBHeHHe IpsiMoi BeTBu BAX OIIK-1.2-Y
JIHO/1a, aJICHUE TIPSIMOTO HATIPSKCHUS Ha JINO/IE, OIlK-1.2-B
3aBUCHMOCTB 3TOT0 HAIIPSDKEHUS OT TEIIOBOTO OIlK-2.1-3
TOKa IM0/ia. BonbTaMnepHbie XapaKTepUCTHKH OIlK-2.1-VY
KPEMHHEBOTO ¥ TePMAHUEBOTO JUOJIOB, BIUSHHE OIlK-2.1-B
TeMIeparypbl. DKBUBAJIICHTHAs CXeMa JHO0/1a. OIlK-2.2-3
Ou3nUecKUil CMBICT COCTABISIIOLINX 3TOH CXEMBI. OIIK-2.2-Y
Oco0EHHOCTH SKBUBAJICHTHOM CXEMBI U151 HU3KUX U OIIK-2.2-B
CPEIHUX YacTOT.
/JTex/
2.3 [TomynpoBOJHUKOBBIE TUOJBI: YCIOBHOE OIIK-1.1-3 J1.1J11.2
0003HaueHKE, KiaccuPUKAIHs, HIcaTU3UPOBAHHAS OIIK-1.1-V | JI1.3J12.1J13.1
U peaibHasl BOJIbTAMIIEPHAs XapaKTEepUCTHUKA OIIK-1.1-B 31
(BAX), 3aBHCUMOCTH 00paTHOT'O TOKA OT OIlK-1.2-3
TeMIlepaTypsl, ypaBHeHHe IpsiMoi BeTBu BAX OIIK-1.2-Y
QOJa, TTaJIeHHe MPSIMOTO HANPSDKEHHS Ha JTHOJIE, OIlK-1.2-B
3aBUCHMOCTH 3TOTO HAIIPSDKEHUS OT TEIIOBOTO OIlK-2.1-3
TOKa Aroza. BonbraMiepHbie XxapaKTepUCTHKHI OIlK-2.1-Y
KPEMHHUEBOTO ¥ FEPMAHUEBOTO IUOJIOB, BIIUSHHE OIIK-2.1-B
TeMIIepaTypbl. DKBUBAJCHTHAS CXeMa JAHOMA. OIlK-2.2-3
Dduzndeckuii CMBICT COCTABIISTIONINX 3TOH CXEMEIL. OIIK-2.2-Y
Oco0EHHOCTH SKBUBAJICHTHOM CXEMBI 1J1s1 HU3KUX U OIlK-2.2-B
cpennux yacror. /Cp/
2.4 HccnenoBanue HHTErpaibHOTO Anoaa /J1ad/ OIIK-1.1-3 |JI1.1JI1.2 JI1.3
OIIK-1.1-Y | JI1.4J12.1J13.1
OIlK-1.1-B €]
OIlK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-2.1-3
OIlK-2.1-Y
OIIK-2.1-B
OIlK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B
2.5 BrinpsMuTensHbIe AUOABL. IMITyTbCHBIE AUOIBL.

Crabunutponsl. Bapukanst
/Tema/




2.6 BrInpsiMuTenbHBIE IUO/BL: HA3HAYEHUE, OIIK-1.1-3 |JI1.1J11.2 JI1.3
0COOCHHOCTH U OCHOBHBIE MTaPaMETPBI. OIlK-1.1-Y | JI1.4J12.1J13.1
VmnynbcHbIE TMO/BI: HA3HAYEHUE, 0COOCHHOCTH U OIIK-1.1-B D1
ocHOBHbIE apameTpsl. Juoast LloTTky, OIlK-1.2-3
0COOEHHOCTH MX BOJIBTAMIIEPHBIX XapaKTEPUCTHK U OIIK-1.2-Y
OCHOBHBIC MapameTpbl. CTaOUIUTPOHBI: YCIOBHOE OIlK-1.2-B
0003HaYeHHE, CXeMa BKJIIOYECHUS, TPUHIIHIL OIIK-2.1-3
paboThl, BOJbTaMIIEpHAs XapaKTEPUCTHKA, YCIIOBHE OIlK-2.1-Y
cTabuinzanuu, paboTa ¢ Harpy3Koi, OCHOBHBIE OIIK-2.1-B
napameTpsl. [Ipenin3noHHbIC CTA0UIUTPOHBI. OIlK-2.2-3
CrabucTopsl. OIIK-2.2-Y
Bapukarsl: ycioBHOe 0003HAUEHHE, CXeMa OIlK-2.2-B
BKJIFOUCHUSI, TIPHHIIHIT pabOTHI, BOJIBT-(PapaHas
XapaKTepHCTHKA, OCHOBHBIE TapaMeTpPhl 1 00J1acTH
IIPUMEHEHUSL.

/JTex/

2.7 BrInpsiMuTeNbHBIC IMO/IBI: HA3HAYCHNE, OIlK-1.1-3 |[JI1.1 J11.2 JI1.3
0COOEHHOCTH U OCHOBHBIE ITapaMeTphl. OIlK-1.1-Y | JI1.4J12.1J13.1
HmnynbcHbIC THO/BI: HA3HAYEHUE, 0COOCHHOCTH U OIlK-1.1-B 21
ocHOBHbIe apameTpsl. uoast LoTTky, OIIK-1.2-3
0COOEHHOCTH MX BOJIbTAMIICPHBIX XapAKTEPUCTHK U OIlK-1.2-yY
OCHOBHBIE napameTpbl. CTaOUIUTPOHBI: YCIOBHOE OIIK-1.2-B
0003HaYCHUE, CXeMa BKJIFOYCHUS, IPHHITHIT OIlK-2.1-3
paboThl, BoJbTaMIEpHAs XapaKTEPUCTHKA, YCIOBUE OIlK-2.1-Y
crabun3aium, paboTa ¢ Harpy3Koi, OCHOBHBIC OIlK-2.1-B
napameTpsl. [Ipenn3noHHbIe CTAOUIUTPOHBI. OIlK-2.2-3
CtabucTopsl. OIlK-2.2-Y
Bapukarsl: ycioBHOE 0003HaUEHHUE, CXeMa OIIK-2.2-B
BKITIOUCHUS, IPUHIIMIT paOOTHI, BOJILT-(apagHas
XapaKTepHCTHKA, OCHOBHBIC apaMeTphl U 00JIacTH
npumeHenus. /Cp/

2.8 Juons! npyrux tunos /Tema/

2.9 TyuuensHbie quoabl, quoasl CBY u anna: OIlK-1.1-3 |[JI1.1 J11.2 JI1.3
IIPUHLUIEI PaOOThI, BOJIbTAMIIEPHbIE OIIK-1.1-V | JI1.4J12.1J13.1
XapaKTePUCTHUKH, 00JIacTH IPUMEHEHUSI. OIIK-1.1-B 21
I'enepaTopsl 1Iyma, MarHUTOANO/IbI: IPUHLIMIIBI OIIK-1.2-3
paboThL, BOJIbTAMIIEPHBIE XapaKTEPUCTUKH, OIlK-1.2-Y
oOnact npumeneHusi. CrocoObl JUOIHOTO OIlK-1.2-B
BKJIFOUEHUS] MHTETPabHON TPAH3UCTOPHOM OIlK-2.1-3
CTPYKTYpBI U CPAaBHEHUE UHTETPAIBbHBIX JUOOB 110 OIIK-2.1-Y
HX OCHOBHBIM IapaMeTpam. OIlK-2.1-B
/Cp/ OIIK-2.2-3

OIlK-2.2-Y
OIIK-2.2-B
Paznen 3. BunoJisipabie TpaH3UCTOPBI

3.1 OCHOBHBIE TIOHATHS W PUHIHITEI /Tema/

3.2 Bumnonsipabie TpaH3UCTOPHI: OMpE/IeIeHUe, THITHI, OIIK-1.1-3 [JI1.1 JI1.2 JI1.3
IPUHLUN AeicTBUS, K03 dUIMEeHT nepeaaun Toka OIIK-1.1-V | JI1.4J12.1J13.1
aMHTTEPA, 3P GeKT DpIin, «IPOKOI» Oassl, OIlK-1.1-B
HaKOIUIEHHE M paccachblBaHHE HEOCHOBHBIX OIlK-1.2-3
HocuTenei 3apsa B 6ase, mpoOou nepexo0B., OIIK-1.2-Y
BTOPUYHBIN IPOOOH, PEXKUMBI PaOOTHI, TapaMETPEL, OIIK-1.2-B
XapaKTEepU3YIOIUE YCUINTEIbHBIE CBOWCTBA OIIK-2.1-3
TPaH3UCTOPOB, BXOJHOE CONPOTHBIICHHUE, OIIK-2.1-Y
BO3MOXKHBIE CXEMBI BKIIFOUCHMS. OIIK-2.1-B
/JTex/ OIlK-2.2-3

OIIK-2.2-Y

OIlK-2.2-B




3.3 bunonspHble TpaH3UCTOPBI: ONPEAEICHUE, TUIIHI, 0,5 OIIK-1.1-3 |JI1.1J11.2 JI1.3
MIPUHIMIT ACHCTBHS, KOA(PQUIIMEHT nepeay Toka OIlK-1.1-Y | JI1.4J12.1J13.1
SMUTTEPA, 3GPEKT Dpiiy, «IPOKOID» 6a3bl, OIIK-1.1-B
HAKOIUICHUE U PACCaChIBAHUE HEOCHOBHBIX OIlK-1.2-3
HoOcuTenei 3apsa B 6aze, mpoOou nepexo0B., OIIK-1.2-Y
BTOPHUYHBIHN MTPOOOii, pexKUMBI pabOTHI, TApAMETPHI, OIlK-1.2-B
XapaKTepU3YIOLIHE YCUIINTEIbHBIE CBOMCTBA OIIK-2.1-3
TPaH3UCTOPOB, BXOTHOE COTPOTHBIICHHE, OIlK-2.1-Y
BO3MOJKHbIE CXeMbl BKItodeHus. /Cp/ OIIK-2.1-B

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

34 Cxema BKJIFOUCHHS TPaH3UCTOpa € OOIINUM 0
smutrepoM /Tema/

35 Cxema BKJIIOUEHHS TPaH3UCTOpa C O0IINUM 0,5 OIIK-1.1-3 [JI1.1JI1.2 J11.3
smutTepoM. OnpeieieHrHe OCHOBHBIX MapaMeTPOB OIIK-1.1-V | JI1.4J12.1J13.1
(K03 PHULKEHTHI YCUIICHNUS, BXOJHOE OIlK-1.1-B
COTIPOTHUBIICHHE) U BOJIBTAMIICPHBIC OIlK-1.2-3
XapaKkTepUCTUKHU. /JIex/ 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

3.6 CxeMa BKIIIOUEHUS TPAaH3UCTOpa € OOLIUM 15 OIIK-1.1-3 |JI1.1J11.2 JI1.3
smutTepoM. OnpeiesieHrne OCHOBHBIX MapaMeTPOB OIIK-1.1-V | JI1.4J12.1J13.1
(K03 PHULKEHTHI YCUIICHNUS, BXOTHOE OIlK-1.1-B €]
COTIPOTHUBIICHHE) U BOJBTAMIICPHBIC OIlK-1.2-3
xapakrepuctuku. /Cp/ OIIK-1.2-Y

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

3.7 HccnenoBanne MHTETPAIbHOTO OUITOISAPHOTO 4 OIIK-1.1-3 [JI1.1 JI1.2 JI1.3

Tpan3ucropa B cxeme ¢ O3 /J1ad/ OIIK-1.1-Y | JI1.4J12.1J13.1
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-2.1-3
OIlK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B

3.8 Cxema BKJIFOUCHHS TPaH3UCTOpa ¢ 001Iel 0a30ii 0
/Tema/

3.9 Cxema BKIIIOUEHHS TPAH3UCTOpa ¢ 00ImIel 6a30H. 0,5 OIIK-1.1-3 [JI1.1 JI1.2 JI1.3
OrpenienieHne OCHOBHBIX ITapaMeTPOB OIlK-1.1-V | JI1.4J12.1J13.1
(k03 hULMEHTHI YCHIICHHS, BXOIHOE OIIK-1.1-B €|
COIPOTHUBIICHHE) U BOJbTAMIICPHBIE OIlK-1.2-3
XapakTepucTHKH. /Jlek/ OIIK-1.2-Y

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

OIlK-2.2-B




3.10 CxeMa BKJIIOUEHUs TpaH3UCTOpa ¢ obOuieil 6a30il. 15 OIIK-1.1-3 |JI1.1J11.2 JI1.3
OmnpeziesieHne OCHOBHBIX ApaMETPOB OIlK-1.1-Y | JI1.4J12.1J13.1
(k03 PHULKEHTHI YCUIIEHNUS, BXOJHOE OIIK-1.1-B
COTPOTHUBIICHHUE) U BOJBTAMIICPHBIC OIlK-1.2-3
xapakrepuctuku. /Cp/ 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
3.11 HccnenoBanue GUITONIIPHOTO TPAH3UCTOPA B CXEME 4 OIlK-1.1-3 |[JI1.1 JI1.2 JI1.3
¢ OB /JIa6/ OIIK-1.1-Y | JI1.4J12.1J13.1
OIIK-1.1-B
OIIK-1.2-3
OIIK-1.2-Y
OIIK-1.2-B
OIIK-2.1-3
OIlK-2.1-y
OIIK-2.1-B
OIlK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
3.12 Cxema BKJIFOUCHHS TPAaH3UCTOpa C OOIIUM 0
koJutekTopoM /Tema/
3.13 CxeMa BKITIOYEHHS TPaH3UCTOpa C OOLIMUM 0,5 OIIK-1.1-3 |JI1.1 JI1.2 J11.3
smurTepoM. OnpeiesieHre OCHOBHBIX MapaMeTpPOB OIIK-1.1-V | JI1.4J12.1J13.1
(k03¢ pUIMEHTH! YCUIIEHHS, BXOIHOE OIIK-1.1-B
COTIPOTHUBIICHHE) U BOJIBTAMIICPHBIC OIlK-1.2-3
XapakTepucTuKu. /JIex/ OIlK-1.2-Y
OIIK-1.2-B
OIlK-2.1-3
OIlK-2.1-Y
OIIK-2.1-B
OIlK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B
3.14 Cxema BKJIFOUCHHS TPAH3UCTOpa C OOIIUM 1,5 OIIK-1.1-3 |J1.1 J11.2 JI1.3
SMUTTEpOM. OIpesie/IeHne OCHOBHBIX IIapaMeTPOB OIIK-1.1-Y | JI1.4J12.1J13.1
(k03 GHUIUEHTHI YCHIICHHUS, BXOTHOE OIIK-1.1-B 21
COIPOTHBIICHHE) U BOJbTAMIICPHBIC OIlK-1.2-3
xapaktepuctuku. /Cp/ OIlK-1.2-Y
OIIK-1.2-B
OIIK-2.1-3
OIlK-2.1-Y
OIIK-2.1-B
OIlK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B
3.15 Bnusinue peskuma paboThl TPAH3UCTOPA U 0
TeMIIepaTypsl OKpYyKaroLiel cpebl Ha ero
mapaMeTpsl B XapakTepucTuky /Tema/
3.16 Bnusinue pexkxuma paboThl TpaH3UCTOpA 1 OIlK-1.1-3 [JI1.1 JI1.2 JI1.3
TEMIIEPATYPhI OKPYXKaIOLIEH Cpelbl Ha ET0 OIIK-1.1-Y | JI1.4J12.1J13.1
K03 PUIMEHTHI Iepeiadn TOKA. BiusHue OIlK-1.1-B 21
TEMIIEPATYPhI OKPYXKaIoIIed cpelbl Ha OIIK-1.2-3
BOJIbTAMIICPHBIE XapAKTEPUCTUKH OUIIONISPHBIX OIIK-1.2-Y
TPaH3UCTOPOB (BXOJHYIO, TPOXOIHYIO U OIIK-1.2-B
CEMEHCTBO BBIXOJHBIX) B cXeMax BKJIOUeHHs ¢ O OIlK-2.1-3
u Ob. /Cp/ OIlK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B
3.17 Mopenu OUIIOISIPHBIX TPaH3UCTOPOB /Tema/ 0




3.18 Mopenu GUIIOISIPHBIX TPaH3UCTOPOB Doepca- 15 OIIK-1.1-3 |JI1.1J11.2 J11.3
Moina (npocreiias 1 Moau(pUIUPOBaHHAS ), OIlK-1.1-Y | JI1.4J12.1J13.1
o011ue aHAIUTUYECKUE BBIPAXKEHUS JUI TOKOB OIIK-1.1-B
Tpanzuctopa. O01acTH MPUMEHEHHSI. OIlK-1.2-3
MarnocursnanbpHas pU3n4ecKas cxema 3aMeIleHUs OIIK-1.2-Y
HMHTETPAJIbHOTO TPAH3MCTOpa Ha BBICOKOH YacToTe. OIlK-1.2-B
Ee ocHOBHBIE TapaMETPBI, OTIUUUE OT CXEMBI OIIK-2.1-3
JUCKPETHOTO TpaH3ucTopa. Mojienb OUITOJIIPHOTO OIlK-2.1-Y
TPaH3HCTOPA B BUJIE AKTHBHOTO OIIK-2.1-B
YETHIPEXIOIFOCHUKA: TIPHHLIUI TIOCTPOCHHS OIlK-2.2-3
MOJIETIN U COCTaBJICHHS CUCTEMBI YPaBHEHUH [t OIIK-2.2-Y
cucreMsl H — mapameTpoB. @uzndeckuii cCMbICT ee OIlK-2.2-B
k03¢ duLueHToB. Mozes OUIOISPHOro
TPaH3UCTOPA B BU/I€ AKTUBHOTO
YeThIPEXIOIIOCHUKA: IPUHLIUII TIOCTPOSHHS
MOJIETIM M COCTaBJICHHSI CHCTEMBI YPaBHEHHH IS
cuctemsl Y — napaMmeTpoB. Ousznuecknii cMbICH ee
K03 PHUITHEHTOB.

/JTex/

3.19 Mojenu GUITONIIPHBIX TPAH3UCTOPOB Doepca- 1 OIlK-1.1-3 [JI1.1 J11.2 JI1.3
Mosna (mpocreiimas 1 MoIU(GUIPOBaHHAS), OIIK-1.1-V | JI1.4J12.1J13.1
00IIIMe aHATTUTHYECKUE BBIPAKEHUS [T TOKOB OIlK-1.1-B 31
Tpanzuctopa. O01acTi NpUMEHEHUSI. OIlK-1.2-3
MarnocurHanbHas pu3ndeckas cxema 3aMeIIeHHs OIIK-1.2-V
HMHTETPaJIbHOTO TPAH3UCTOpa Ha BBICOKOH YacToTe. OIlK-1.2-B
Ee ocHOBHBIE TapaMeTphl, OTINYHUE OT CXEMBbI OIlK-2.1-3
JHCKPETHOTO TpaH3ucTopa. Mojienb OGHITOISIPHOTO OIlK-2.1-Y
TPaH3UCTOpPA B BUJIE aKTUBHOTO OIlK-2.1-B
YETHIPEXIOIFOCHUKA: TIPHHIIUIT TOCTPOCHHS OIlK-2.2-3
MOJIETIN U COCTABJICHUSI CUCTEMBI YPaBHEHUM IS OIlK-2.2-Y
cucremsl H — mapameTpoB. @uzndeckuii CMbICT ee OIIK-2.2-B
k03¢ duLuenToB. Mozess GUIOISPHOTo
TPaH3UCTOPA B BUJI€ AKTUBHOTO
YeTBIPEXIOMIOCHUKA: IPUHIUII IOCTPOCHUS
MOJIETIM M COCTaBJICHHSI CHCTEMBI YPaBHEHHH IS
cuctemsl Y — napaMeTpoB. OU3ndecKuil CMbICT €€
ko3 duiuentos. /Cp/

3.20 YacToTHBIC CBOWCTBA OUITOJIIPHBIX TPAH3UCTOPOB 0
/Tema/

3.21 YacToTHBIE CBOHCTBA OUIIOJSIPHBIX TPAH3UCTOPOB: 1 OIIK-1.1-3 |JI1.1J11.2 JI1.3
OCHOBHBIE NTPUYNHBI CHIDKEHUS YCHITUTEIBHBIX OIIK-1.1-V | JI1.4J12.1J13.1
CBOMCTB, IIpeIebHbIE YaCTOThl YCUJICHUS AJISI CXEM OIlK-1.1-B
OB u O3, makcuManbHas 9acTOTa TeHEepaIiH, OIIK-1.2-3
rpaHUYHas 4acToTa yCuiIeHUs Toka. /JIex/ OIIK-1.2-¥Y

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

3.22 YacToTHble cBOMCTBA OUIOIAPHBIX TPAH3UCTOPOB: 1 OIlK-1.1-3 [JI1.1 J11.2 JI1.3
OCHOBHbIE IPUYMHBI CHUKEHUS YCUIINTEIbHBIX OIIK-1.1-Y | JI1.4J12.1J13.1
CBOJNCTB, IIPEIENBHBIE YACTOThI YCUICHUS AJISI CXEM OIIK-1.1-B €
OB u O3, makcumalnbHas 4acToTa reHepaluH, OIlK-1.2-3
rpaHWYHas 4acToTa ycuieHus Toka. /Cp/ OIIK-1.2-Y

OIIK-1.2-B
OIIK-2.1-3
OIlK-2.1-Y
OIIK-2.1-B
OIlK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
3.23 CobcTBeHHbIE IIIYMbI OUIIOISAPHBIX TPAH3UCTOPOB 0

/Tema/




3.24 CoOCTBEHHbIE UTYMbI OUIOIAPHBIX TPAH3UCTOPOB: 3 OIIK-1.1-3 |JI1.1J11.2 J11.3
OCHOBHBIE COCTABIISOLINE MOJIHOTO IIyMa, OIlK-1.1-Y | JI1.4J12.1J13.1
K03(pUIMEeHT yMa 1 ero 3aBUCUMOCTb OT OIIK-1.1-B 21
pexuMa paboThl TPAaH3UCTOPA, TEMIIEPATYPHI, OIlK-1.2-3
BHYTPEHHETO CONPOTHBIICHNSI HICTOUYHHKA CUTHAJIA OIIK-1.2-Y
U CXEMBbI BKJIFOUCHHS TPAH3HCTOPA, PACTIPE/ICIICHHE OIlK-1.2-B
UIyMOB B Mana3oHe 4acToT. ManomyMsinne OIIK-2.1-3
Tpan3uctopel. /Cp/ OIlK-2.1-Y

OIIK-2.1-B

OIIK-2.2-3

OIlK-2.2-Y

OIIK-2.2-B
Pa3nea 4. Ios1eBble TPAH3UCTOPDI

4.1 OO6uve noHsaTHA U npuHUIUIb! /Tema/ 0

4.2 [oneBbie TPaH3UCTOPHI: MIPUHIIKIT ACHCTBHS, 0,5 OIIK-1.1-3 |[JI1.1 J11.2 JI1.3
OTJIMYHE OT OUIIOJISIPHBIX, CXEMbI BKIIOYEHHUS, OIIK-1.1-V | J11.4J12.1J13.1
OCHOBHBIE TTapaMEeTPhI, IPEUMYIIECTBA U 00JIACTH OIlK-1.1-B
npuMeHenus. /Jlex/ 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

4.3 IloneBble TpaH3UCTOPBI: IPUHLUI JEHCTBUS, 15 OIIK-1.1-3 |JI1.1J11.2 J11.3
OTJIMYHE OT OUIOJISIPHBIX, CXEMBI BKIIIOUYCHUS, OIIK-1.1-V | JI1.4J12.1J13.1
OCHOBHBIE ITapaMeTpbl, IPEUMYIIECTBA U 00JIaCTH OIlK-1.1-B
npumenenus. /Cp/ OIlK-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

4.4 Ilonesble TpaH3UCTOPBI C YIIPABIAIOIIUM p-N- 0
nepexogom /Tema/

45 YCcTpoHCTBO U IPUHLMIT ACHCTBHS MOJIEBBIX 0,5 OIIK-1.1-3 |JI1.1J11.2 J11.3
TPAH3UCTOPOB C YIPABIIAIOMUM P-N-TIEPEXOTOM. OIIK-1.1-V | JI1.4J12.1J13.1
BonpTamnepHbie XapakTepUCTUKU B CXEME C OIlK-1.1-B
00IIM HCTOKOM U OCHOBHBIE TTapaMETPHI ITHX OIlK-1.2-3
TpaH3ucTOpoB. /Jlex/ 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

4.6 YCTpoicTBO U IPUHIMI ASHCTBHS OJIEBBIX 15 OIIK-1.1-3 |JI1.1J11.2 JI1.3
TPaH3UCTOPOB C YMPABJIAIOIIUM P-N-IIEPEXOAOM. OIIK-1.1-Y | JI1.4J12.1J13.1
BonpramnepHbie XapakTeprUCTHKU B CXEME C OIlK-1.1-B
0O0IIMM HCTOKOM M OCHOBHBIE TTapaMeTpPhl 3THX OIIK-1.2-3
Tpausuctopos. /Cp/ OIIK-1.2-yY

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




4.7

MJII TpaH3UCTOPBI CO BCTPOEHHBIM U
MHIyLIMPOBaHHBIM KaHaiioM /Tema/

4.8 VYcerpoiicTBo u npunun aerdcTeus M/ITT OIlK-1.1-3 [JI1.1 J11.2 JI1.3
TPAaH3UCTOPOB CO BCTPOEHHBIM M HHIYIUPOBAHHBIM OIIK-1.1-V | JI1.4J12.1J13.1
KaHaJIOM. BosbTaMIepHbie XapaKTepUCTUKU B OIlK-1.1-B
cXeMe ¢ OOIIUM UCTOKOM U OCHOBHBIE IIAPAMETPhL OIIK-1.2-3
3THX TPaH3UCTOPOB. /JIek/ OIlK-1.2-Y

OIIK-1.2-B
OIIK-2.1-3
OIlK-2.1-Y
OIIK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
4.9 VYerpotictBo u npuHnun aerctaus MJII OIlK-1.1-3 [JI1.1 JI1.2 JI1.3
TPaH3UCTOPOB CO BCTPOCHHBIM M HHYyITUPOBAHHBIM OIIK-1.1-Y | JI1.4J12.1J13.1
KaHaJIOM. BosbTaMIepHble XapaKTEPUCTUKU B OIIK-1.1-B
cXeMe ¢ OOIIUM HCTOKOM U OCHOBHBIE TAPaMETPhI OIlK-1.2-3
3TUX TPpaH3UCTOPOB. /Cp/ OIIK-1.2-Y
OIIK-1.2-B
OIIK-2.1-3
OIIK-2.1-Y
OIlK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
4.10 TTonessie TpanzucTopsl ¢ 6apbepom LIoTTKH.

TloneBbie TPaH3UCTOPHI C YIPABILSIOLIAM

HepPEeX010M METaLI-NIOIYIIPOBOJHUK U

reTepoIepexoaoM

/Tema/

411 ITonessle TpanzucTopsl ¢ 6aprepoM LoTTku. OIIK-1.1-3 |JI1.1J11.2 J11.3
HopMansHO OTKPBITBIE 1 HOPMAIBHO 3aKPBITHIC OIlK-1.1-Y | JI1.4J12.1J13.1
TPaH3UCTOPBIL. BoslbTaMniepHbIe XapaKTEPUCTHKH OIIK-1.1-B
I CXEMBI ¢ OOIIUM UCTOKOM. OIIK-1.2-3
IloneBble TpaH3UCTOPHI C YIPABIISIOLIUM OIlK-1.2-y
MEPEX0IOM METAIII-TIOTYIIPOBOTHUK U OIlK-1.2-B
reTeponepexo oM OIIK-2.1-3
/Cp/ OIlK-2.1-Y

OIlK-2.1-B
OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
Pazgen 5. ®@oTodieKTpHYECKHE U
H3JIydaTeJbHble IPHOOPDI

5.1 DoToaMOobI ¥ CBETOIUOIBI
/Tema/

5.2 Cetoauosl: ycIOBHOE 0003HAUEHHE, TTPHHIIATT OIIK-1.1-3 |JI1.1 JI1.2 JI1.3
JIEMCTBUS, CIEKTPAIIbHBIC XapaKTEPUCTUKU U OIIK-1.1-V | JI1.4J12.1J13.1
obnactu mpuMeHeHus. VIHKeKIMOHHEIH 1azep. OIIK-1.1-B
DoToaNOoABI: TPUHIUI ASHCTBUS, YypaBHEHUE OIIK-1.2-3
(hoToTOKA, BOJIbTAMIIEPHBIE XapaKTEPUCTHKH, OIIK-1.2-Y
PEXKUMBI pabOTHI, 3aBUCUMOCTH TOKa U HAIIPSHKEHUS OIIK-1.2-B
OT CBETOBOTO ITOTOKA B 3TUX PEXHUMAX, OCHOBHBIE OIIK-2.1-3
napameTpbl M 00JIacTH MPUMEHEHUS. OIlK-2.1-Y
OnTpoHBI: yCIOBHOE 0003HaUEHHE, TIPUHLINT OIIK-2.1-B
JICHCTBUS, XapaKTEPUCTUKHU U 00JIACTH OIlK-2.2-3
MPUMEHEHHSI. OIIK-2.2-Y
/JTex/ OIlK-2.2-B




5.3 CBeToauopl: yCIOBHOE 0003HAYEHUE, TPUHIIMIT 2,5 OIIK-1.1-3 [JI1.1 JI1.2 J11.3
JICHCTBUS, CIICKTPAIIbHBIC XapaKTEPUCTUKU H OIlK-1.1-Y | JI1.4J12.1J13.1
obuacty npuMeHeHus. HXKeKIMOHHBIHN J1a3ep. OIIK-1.1-B
®DOTOIMOABI: TPUHIIMIT ICHCTBHS, YpaBHCHHE OIlK-1.2-3
(hoTOTOKA, BOJIBTaMIIEPHBIE XaPAKTEPUCTHKHY, OIIK-1.2-Y
PEKUMBI pabOThI, 3aBUCHMOCTb TOKA U HAMIPSKEHHS OIlK-1.2-B
OT CBETOBOI'O II0TOKA B 3TUX PEXXUMAX, OCHOBHBIE OIIK-2.1-3
napameTpbl M 00JIaCTH PUMEHEHHSL. OIlK-2.1-Y
/Cp/ OIIK-2.1-B

OIIK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
54 ®dotopezuctopbl. POTOTPAH3UCTOPEI. 0
®dororupuctopbl. OnTpoHsl. MHXKEKINOHHBIN
nasep
/Tema/
55 ®dotopesuctopsl. POTOTPAH3UCTOPEI. 55 OIIK-1.1-3 (JI1.1JI1.2 J11.3
®dotorupuctopbl. ONTpoHbI. MHKEKIIMOHHBIH OIIK-1.1-V | JI1.4J12.1J13.1
nasep OIlK-1.1-B
/Cp/ 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

Pazgen 6. OcHOBHBIE NOHATHS

MHKPO03JIEKTPOHUKH, KOMIIOHEHTHI

HHTerpajabHbIX cxeM. Ilepexoa oT MHKpoO- K

HAHOXJIEKTPOHHKE, MP00J1eMbI MOBbIIIEHHUS

CTeleHH HHTerpanuu

6.1 Knaccugukarus HHTErpaJbHBIX MUKPOCXEM. 0
OCHOBHBIC KOMIIOHEHTBI HHTETPAILHBIX CXEM
/Tema/

6.2 HHTerpanbHble MUKPOCXEMBI: KJIAaCCU(PHKAIHS U HX 2 OIIK-1.1-3 |JI1.1JI1.2 JI1.3
OCHOBHBIE KOMIIOHEHTBI — TPaH3UCTOPBI, THObI, OIIK-1.1-Y | JI1.4J12.1J13.1
PE3UCTOPBI, KOHIeHCaTOPBl. OCOOCHHOCTH OIIK-1.1-B
AKTHBHBIX ¥ IACCUBHBIX JIEMEHTOB HHTETPAIBbHBIX OIIK-1.2-3
cxeM. OCHOBHbIE IPHUHLIUIIBI APXUTEKTYPHOTO OIIK-1.2-Y
MOCTPOEHUS COBPEMEHHBIX JIMHEUHBIX OIIK-1.2-B
UHTErpaJIbHBIX MUKpocxeM. OCHOBHas cxema OIIK-2.1-3
mupdepennmanproro kackazna (JK). CoiicTsa u OIIK-2.1-Y
napaMmeTpsl uaearbHoro u peansHoro JK. [Touemy OIlK-2.1-B
JK sBnsieTcst o0CHOBHOM cxeMoM Kackana Ajs OIlK-2.2-3
HWHTETpabHON cxeMbl? OTneparoHHbBIA YCHITUTENh OIlK-2.2-Y
(OY): onpenenenue, o01IMe XapaKTEPUCTUKH, OIlK-2.2-B

noHsTHE uneanbHoro OV 1 ero oTiau4ue OT
peansHOro, ABa npasuia anaauza OV, cxema
BKJIIOUEHMs, ycinoBue Oananca OY.

/JTex/




6.3 HuterpanbHble MUKPOCXEMBL: KIIaCCU(DUKALMS U UX 7 OIIK-1.1-3 |JIL.1 JI1.2 JI1.3
OCHOBHBIC KOMIIOHEHTBI — TPaH3UCTOPBI, THOIbI, OIlK-1.1-Y | JI1.4J12.1J13.1
pe3ucTopsl, KoHaeHcaropsl. OcobeHHOCTH OIIK-1.1-B
aKTHUBHBIX U TACCUBHBIX AJIEMEHTOB MHTETPATbHBIX OIlK-1.2-3
cxeM. OCHOBHbIE IPUHIUIIBI APXUTEKTYPHOIO OIIK-1.2-Y
MOCTPOCHHUSI COBPEMEHHBIX JIMHEHHBIX OIlK-1.2-B
UHTETpaJIbHBIX MUKpocXeM. OCHOBHAs cxeMa OIIK-2.1-3
muddepennunansHoro kackana (JIK). CoiicTBa u OIlK-2.1-Y
napameTpsl uaeanbHoro u peansHoro JK. ITouemy OIIK-2.1-B
JK siBisieTcst OCHOBHOM CXeMOM KacKaja s OIIK-2.2-3
UHTErpanbHOl cxeMbl? OnepalvoHHbIH yCUIIUTENh OIIK-2.2-Y
(OY): onpenenenue, o0IIMe XapaKTEPUCTUKH, OIlK-2.2-B
noHsTue uneanbHoro OV u ero oTau4ue oT
peanbHOTO, NBa mMpaBmia aHaimm3a OY, cxema
BKJIIOYEHUs, ycioBue 6ananca OY. /Cp/

6.4 HccnenoBanue NacCUBHBIX DJIEMEHTOB 4 OIIK-1.1-3 |JI1.1JI1.2 JI1.3
UHTErpabHbIX cxeM /J1ab/ OIIK-1.1-Y | JI1.4J12.1J13.1

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

6.5 Ilepexon OT MUKPO- K HAHOBJIEKTPOHHUKE, 0
TpOOJIeMBI TOBBIICHHS CTETIEHH HHTETPAIIHA
/Tema/

6.6 IIpoOnembl MOBBIIEHHS CTEIEHU UHTerpauu. OT 6 OIIK-1.1-3 J1.3
MHUKpO- K HaHO3JIeKTpoHuke (bapbepsl Ha myTH OIIK-1.1-V | JI1.4J12.1J13.1
nepexoja. Hauana nanosnekrponuku. Hosele OIlK-1.1-B
TPaH3UCTOPHBIC CTPYKTYPBI U MaTepualsi). /Cp/ OIlK-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
Pa3nen 7. Unast konTakTHast padoTa

7.1 Wnas xoHTakTHas pabora /Tema/ 0

7.2 /UKP/ 0,25 | 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

Paznen 8. Yachl Ha KOHTPOJIL
8.1 Yacel Ha KOHTpOIb /Tema/ 0




8.2

/3auér/

4 8,75 | 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
OIlK-2.2-Y
OIIK-2.2-B

5. OHEHOYHBIE MATEPHUAJIbBI 1O JTUCHIUIIJIMHE (MOJY JIIO)

O1eHOYHBIE MaTeprallbl MIPHUBEICHEI B IPHIIOKEHHUH K paboueil mporpaMme IUCIMIUTUHEL (CM. JTOKyMEeHT « OLleHOUHbIE MaTepHabl

10 JUCIUILINHE ((3HeKTpOHI/IKa>>»

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIST)

6.1. Pexomengyemas JiuTepaTypa

6.1.1. OcHoBHas JUTEpaTypa

Ne ABTOPBI, COCTaBUTENIN 3armaBue WsnatensctBo, | KommuectBo/
roj HazBaHue ObC
JI1.1 |JIerocraes H. C., TBepaoTenbHast JIEKTPOHUKA : yaeOHOe mocodue Tomck: Tomcknii |978-5-4332-
Yersepros K. B. rocynapcreenH [0021-0,
pIif yauBepcutet |http://www.ipr
CHCTEM bookshop.ru/l
yrpasienus 1 (3981.html
PanuodIeKTPOH
KU, Db
Konrenrt, 2011,
244 c.
JI1.2 |BozmoBo3zos A. M. OCHOBBI AJIEKTPOHUKY : ydeOHOE IIocodue Mocksa, 978-5-9729-
Bonorga: 0346-7,
Wndpa- http://www.ipr
Wmkenepus, bookshop.ru/8
2019, 140 c. 6566.html
JI1.3 |Jlauun B.U., CaBenoB |DnekrpoHuka : Yueb.mocodue i BTY30B Pocrog-Ha- 5-222-00998-
H.C. Hony:®enuke, [X, 1
2000, 446¢.
JI1.4 |lyka A.A. JJeKkTpoHHKa : y4eO. CII6.: BXB- 978-5-9775-
TletepOypr, 0160-6, 1
2008, 739c.
6.1.2. lonoHUTEIbHAS TUTEPATypa
No ABTOPBI, COCTaBUTEIN 3armaBue WzparensctBo, | Kommuectso/
rox Ha3panue ObC
JI2.1 |I'yces B.I', T'yceB DJIeKTPOHKMKA U MUKPOIIPOIIECCOpHAst TEXHHKA : YueO. M.:Beicurk., [5-06-004271-
I0.M. 2005, 790c. 51
6.1.3. MeTroauueckue pa3paboTku
Ne ABTOpBI, COCTaBUTENN 3arynaBue WznatensctBo, | Kommuectso/

rof

Ha3Banue DbC




Ne ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, | KommuectBo/
rof Ha3BaHue ObC
JI3.1 |Cremamxun B.A., [TonynpoBOJHUKOBBIC PHUOOPHI U TACCHBHBIC JIEMEHTHI Pszann: PUL] ,
Osepan C.IL. MHTETpaIbHBIX CXeM : MeTou4YecKue yKa3aHus PI'PTY, 2017, |https://elib.rsre
u.ru/ebs/downl
0ad/978

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOM ceTH ""UHTepHeT"

D1  |Onekrponnka

6.3.1 TlepeyeHb JUIIEH3HOHHOTO M CBOOOTHO PACIIPOCTPAHSIEMOr0 MPOrPaMMHOT0 00ecTiedYeHHsI, B TOM YHCJIe 0Te4eCTBEHHOT 0

6.3 IlepeueHb NPOrPaMMHOI0 ofecnedyeHUus] 1 HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

NPOU3BOJCTBA
HaumenoBanue Onucanue

Adobe Acrobat Reader Ceobonxuoe I10

LibreOffice Caob6omanoe ITO

Kaspersky Endpoint Security KomMmepueckas THIIECH3HS

OpenOffice Cso6Gomnoe ITO

Firefox Cso6omuoe [10

OnepanuonHas cuctema Windows XP Microsoft Imagine, Homep moxnucku 700102019, 6eccpouno

6.3.2 Ilepeyenb nHGOPMAIUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 |MudpopmanuonHo-npaBopoii moptan TAPAHT.PY http://www.garant.ru

6.3.2.2 |Cucrema KoncynbrantImtoc http://www.consultant.ru

6.3.2.3 |CnpaBounas npaBoBas cucrema «KoucynprantIlnoc» (moroBop o6 mHpopmanmoHHOH nouep:xkke Nel342/455-100 ot
28.10.2011 r.)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

415 naboparopuslii kopryc. [Tomemenne s caMocTosATeNbHON padoThel Crienuanu3npoBanHas MeOens (56 mocagouHbIX
MECT), MArHUTHO-MapKepHasi TOCKa, SKPaH.
MynstumMenuiineii mpoexrop (NEC)

! [IK: Intel Pentium /8Gb — 1 T
B03MOXHOCTE TMOIKIIOUEHHsT K ceTh MHTepHeT u o0ecrmedyeHHeM JocTyna B JJIEKTPOHHYI HH(OPMaIMOHHO-
oOpazoBatenbHyto cpeny PIPTY
412 naGopaTopHblii KOpIyc. yueOHas JlabopaTopus, OCHAIleHHas JIabOpaTOpHBIM 00OpYyJIOBaHHEM, sl MPOBEACHHS
1abopaTOpHBIX padoT Y4eOHO-1adopaTopHbIe CTEH B! IO JIEKTPOHUKE U MUKPOCXEMOTEXHHUKE CO CMEHHBIMH MaHEISIMH;
I'enepatopsl curnanoB GRG-450B — 8 mr, 13-112 — 8 wir;

2 MuuuBoIbMETp AByXKaHadbHbIH GVT-427B — § mit;
Mynetumerp M-838 — 8 mit;
Yacroromepsr  Y3-34A — 4 mir,
Y3-35A — 4 i,

Bonbr™merp yHuBepcanbHblii B7-26 -1 mT

8. METOAUYECKHUE MATEPHUAJIbBI IO JUCIHHUIIJIMHE (MOAYJIIO)

Metoanueckoe obecriedeHue TUCHUILUTAHBI TMPHUBEICHO B NPUIOKEHHH K pabodell mporpamme AUCIMIUIHHBI (CM. TOKYMEHT
«MeToauyeckue yKa3aHus TUCIUIUIUHBI « DJICKTPOHUKANY).

OnepaTtop 340 000 "KomnaHus "TeH3op" ——

JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO

NMOAMUCAHO ®rBOY BO "PIPTY", PIPTY, MapiunH tOpwit 26.09.23 15:33 (MSK)  TMpocTas noanmcs
3ABEAYHOLNM Hukonaeswy, 3aBeaytowmin kadeapoii PTY

KA®E/PbI

noannCcAHO ®rboy BO "PrPTY", PIPTY, Butszes Bnagumup 27.09.23 09:39 (MSK) Mpocras noanuce
3ABEAYIOLLNM BukTopoBuy, 3aBeaytowmii kacdeapoii TOP

BbIMYCKAOLLEM

KA®E/[PHI

noanncAHO ®reoy BO "PrPTY", PIPTY, Kopsiuko Anekceit 27.09.23 10:45 (MSK) MpocTtas noanuce
NPOPEKTOPOM MO YP BsiuecnaBosuy, MpopekTop Mo y4ebHoit paboTte




