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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

1.3|3amaun Moxyns 1: M3YYUTH POJIb YMEKTPOHUKH B COBPEMEHHOM HayKe U TeXHHUKE, OCHOBHBIC ITPUHIUIIEI ASHCTBUS
3JIEKTPOHHBIX MPHOOPOB, a TAKKe UX KIacCH(PUKALUIO U TPeOOBaHMUS, IPEIbSIBIIIEMbIE K HUM.

14 3agaun MOZIYJIsA 2: H3YYHUTH IMOJYITPOBOAHUKOBBIC TUOAbI: OCHOBHBIC IIOHATHUA U IIPUHOUIIBI, SKBUBAJICHTHBIC CXEMBI,
BBIIPAMHUTCIIBHBIC TUOAbL, UMITYJIbCHBIC TUOJBI, CT3.6I/IJ'II/ITp0HI)I, BapHuKaIlibl U JUOJBI JPYTUX THUIIOB.

1.5|3amaun Moxyins 3: U3y4UTh OUNIOJSIPHBIE TPAH3UCTOPHI: OCHOBHBIC IMTOHATHUS U IPUHIIMIIBI, CXEMbI BKIIIOYEHHUS TPAH3UCTOPA,
BIIMSIHHE PeXXrMa paboTHI TPAH3UCTOPA U TEMIIEPATyPhl OKPYKAIOIIeH Cpeabl Ha ero apaMeTphl U XapaKTePUCTUKH, MOJIEITH
OUITOJISIPHBIX TPAH3UCTOPOB, UX YACTOTHBIE CBOMCTBA 1 COOCTBEHHBIE ITYMBI, a TAK)KE TEXHOJIOTUH U3TOTOBJICHUS
OUIONAPHBIX TPAH3UCTOPOB.

1.6{3amauu Moayis 4: U3y4UTh IOJIEBBIE TPAH3UCTOPBI: OOIIUE HOHITUS U IPUHIUIIBL, [10-JIEBBIE TPAH3UCTOPHI C YIIPABIISIOIINM
p-n-nepexonom, MII TpaH3UCTOPBI CO BCTPOSHHBIM U UHIYLHUPOBAaHHBIM KaHAJIOM, IIOJIEBBIE TPAH3HCTOPHI C HapbepoM
IloTTKM U reTeponepexoaoM.

1.7|3amaun MOAyIs 5: U3y4UTh (POTOINEKTPUIECKUEC U U3ITyUaTeNIbHbIE TPHOOPHI: (HOTOPE3UCTOPHI, POTOTHOIBI,
(hoToTpaH3UCTOPBI, POTOTUPUCTOPDI, CBETOAUOIBI, ONTPOHBI, HHKEKI[OHHBIH J1a3ep.

1.8|3amaun Moayst 6: M3y4UTh OCHOBHBIE KOMIIOHEHTHI HHTETPAJIBHBIX CXEM U MX OCOOCHHOCTH, OCHOBHYIO CXeMY Kackaja JJis
MHTETPANBHOM cXeMbl — T hepeHINaTbHBIN KacKall, CXeMOTEXHUKY 0a30BBIX U BCIOMOTaTEIIbHBIX KaCKaJ0B aHAJIOTOBBIX
MHTETPAILHBIX CXEM, CXeMOTEXHUKY OIEPAIMOHHBIX YCHIIUTENEH, IEPCIEKTHBEI 3JIEKTPOHUKH U OCHOBHBIE IIPOOJIEMBI
MOBBIIICHNS CTETICHU UHTErPaIHH.

2. MECTO JUCLUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA3OBATEJbHOM IMPOTPAMMBI

ukn (paszern) OIT: [1.0

2.1|TpeGoBanus K NpeABApHUTEJbHON NOATOTOBKE 00y4alOLIerocsi:

2.1.1{udopmanoHHbIe TEXHOJIOTHU B HHKEHEPHOI IpaKTUKe

2.1.2|dusnka

2.2| JucuMniauHbl (MOIYJIH) U PAKTHKH, VI KOTOPBIX 0CBOEHHE IAHHOM THCHMIUINHBI (MOYJIs1) HEOOX0AUMO KaK
npeallecTByIOLEe:

2.2.1|CxeMOTeXHHIKA TEIIEKOMMYHHUKAIUOHHBIX YCTPOMCTB

2.2.2|BpInonHeHue U 3alKTa BBITYCKHOM KBAIU(UKAIIMOHHON paboThI

3. KOMIIETEHLIIM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIs)

OIIK-1: Cnoco0eH ucno/ib30BaTh MOJIOKEHHUSI, 3AKOHBI H METO/IbI eCTECTBEHHBIX HAYK M MaTeMATHKH VISl pellleHusI 3a1a4
MHKEHEPHOM 1eATeJIbHOCTH

OIIK-1.1. Ucnoab3yeT moJI0KeHHs, 3AKOHBI ¥ MEeTOAbI eCTECTBEHHBIX HAYK /IJISl pellieHNs 32/1a4 HH KeHePHOil 1esiTeIbHOCTH

3HaTh

OCHOBHBIC THIIBI aKTUBHBIX MPHOOPOB, UX MPUHIIUAI PAOOTHI, XapPAKTEPUCTUKH, MOJICITH U CIIOCOOBI HX KOJIMYECTBEHHOTO OMHCAHHS
MIPU UCTIOJIb30BAHNH B PAJIMOTEXHUYECKUX LETSIX U YCTPOHCTBAX

Ymern

HCTIOJIB30BaTh MOJYYCHHYI0 HH(OPMALIUIO IS pEIICHUS MPAKTUYECKUX 3a]a4

Buaanersb

BJIaJICTh METOAaMH, HEOOXOAUMBIMH JUIS BEIOOpA 3JIEMEHTHOW 0a3bl C yUeTOM TpeOOBaHUI HAJCKHOCTH, YCTOWYUBOCTH K
BO3JIEHCTBHIO OKpYy)atomeit cpenasl, DIMC U TEXHOIOTUIHOCTH

OIIK-1.2. Ucnoab3yeT moJI0KeHNs, 3aKOHBI U MeTOAbI MATEMATUKH /LISl PellIeHUsI 32/1a4 WHKEeHEPHOM 1eATeTbHOCTH

3HaTh

OCHOBHBIC THIIBI aKTUBHBIX MPHOOPOB, UX MPUHIIUAI PaOOTHI, XapPAKTEPUCTUKH, MOJICITH U CIIOCOOBI HX KOJIMYECTBEHHOTO OMHCAHHS
MIPH UCTIOJIb30BAHNHU B PAJIMOTEXHUYECKUX LETSIX U YCTPOHCTBAX

Ymern

HCTIOJIb30BaTh MOJYYCHHYI0 HH(POPMALIUIO IS pEIICHHUS MPAKTUYEeCKUX 3a]a4

Baanernb

BJIaJICTh METOAaMH, HEOOXOIUMBIMH JUIS BEIOOpA IEMEHTHOW 0a3bl C yueTOM TpeOOBaHUI HAZCKHOCTH, YCTOWYUBOCTH K
BO3JICHCTBHIO OKpYy)atorieii cpeabl, DIMC U TEeXHOJIOTHUYHOCTH




OIIK-2: CniocoGeH caMoCTOSATEIbHO NMPOBOJAUTH IKCNICPUMEHTAJbHbIC HCCJICA0OBAHUS H UCII0JIB30BATH OCHOBHBIC IIPHUEMbI
06p360TKI/I ! NPEACTABJICHUA MOJYYECHHBIX TAaHHBIX

OIIK-2.1. CamocTosITe/IbHO IPOBOJUT 3KCIIEPHMEHTAIbHbIE HCCIeJ0BAHUS

3HaTh

OCHOBHBIE TUIIBI aKTUBHBIX MPHOOPOB, X NPUHIHXI paOOTHI, XapaKTEPUCTUKH, MOJICIN U CIIOCOOBI UX KOJIMYECTBEHHOTO OMHCAHUS
MIPU UCTIOJIb30BAHUH B PAJIMOTEXHUYECKUX LEMSIX U YCTPOHCTBAX

YMmeTb

HCTIOJIB30BaTh MOJYYCHHYI0 HH(OPMALIUIO IS PEIICHHS MPAKTHYECKUX 3a]a4

Baaners

OCHOBHBIMH HaBBIKAMH 3KCIIEPUMEHTAILHOTO UCCIICIOBAHUS XapaKTEPUCTHK aKTUBHBIX ITPUOOPOB, pabOTHI ¢ MPUOOPAMH; aHAIN3a U
00pabOTKU JaHHBIX HKCIIEPUMEHTOB

OIIK-2.2. UcnoJb3yeT OCHOBHBIE NIPHEeMbl 00PA00TKH U NpeJCTABJICHHS M0JYy4YeHHbIX JAHHBIX

3HaTh

OCHOBHBIC THITbI aKTUBHBIX TIPHOOPOB, UX TPHHIIMIT PAOOTHI, XapAKTEPUCTUKH, MOJICIH U CIIOCOOBI MX KOJIMYECTBEHHOTO OMHCAHMUS
MIPU UCTIOJIb30BAHNH B PAJIMOTEXHUYECKUX LETSIX U YCTPOHCTBAX

YMmeTb

HCTIOJIB30BaTh MOJYYCHHYI0 HH(OPMALIUIO IS PEIICHHS MPAKTHYECKUX 3aa4

Baanersb

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

B pe3yabTaTte ocBOeHHS JMCHUILUINHBI (MOLYJIs1) 00yYaOIMiics T0OIAKeH

3.1|3unaTth:

3.1.1|3HaTh OCHOBHBIEC THIIBI AKTHBHBIX HpI/I60pOB, UX IPUHIHUIT pa60T1>1, XapaKTCPpUCTUKH, MOJACIN U CITOCOOBI UX
KOJIMYCCTBCHHOI'O ONMMCAHWA ITPU UCIIOJIB30BAHNU B PATUOTEXHUICCKUX LCIIAX U YCTpoﬁCTBaX

3.2|Ymeth:

3.2.1 YMETH UCIIOJIB30BaTh MOJTY4YCHHYIO I/IHq)OpMaLII/II-O JUIA pCHICHUS MMPAKTUYCCKUX 3a1a4

3.3|Baagern:

3.3.1|BnaseTs MeToaMU, HEOOXOJUMBIMH JJIs1 BEIOOPA 31€MEHTHOM 0a3bl ¢ yueToM TpeOOBaHUM Ha/le)KHOCTH, YCTOHUUBOCTHU K
BO3JEeHCTBHIO OKpYysKarowen cpesl, OMC U TEXHOJIIOTMYHOCTH, a TAK/KE OCHOBHBIMU HAaBBIKAMH 3KCIEPHUMEHTAILHOTO
HCCIIEI0OBAHUS XapaKTePUCTUK aKTHUBHBIX IPHOOPOB, paboThI ¢ pubopaMu; aHaIM3a U 00pabOTKU JaHHBIX SKCIEPUMEHTOB

4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)

Kon HaumenoBanmue pa3nesioB u teMm /Buj 3austus/| Cemectp / | YacoB | Komneren- | Jlutepatypa ®opma
| 3aHATHSA Kvpc 1000 KOHTDOJISA
Pa3nen 1. BBenenue. Ji1eKTpoHNKA B
COBpPEMEHHOH HayKe U TeXHUKe. DJIeKTPOHHbIE
npudopsl. KpaTkasi ucTopusi 1 nepcneKTUBBI
Pa3BUTHSI JIEKTPOHUKH. MaTepHaJjbl
3JIEKTPOHHOI TEXHUKH. DJIEKTPUYECKHUE
nepexobl.
11 OcHOBHBIC NIOHATHS U onpenenenus /Tema/ 4 0
1.2 OCHOBHEBIE TIOHSTHUS U OTIPEICIICHUS 4 1 OIlK-1.1-3 [JI1.1J11.2 J11.3
aNeKTpOHUKHU. Kitaccudukanus snekTpoHHbIX OIIK-1.1-Y | JI1.4J12.1J13.1
MprOOPOB, OCHOBHEIE IPUHIIHITHI UX AEHCTBUS U OIIK-1.1-B 2132
TpeOOBaHUsL, IpeAbIBIsIeMbIe K HUM. /JIex/ 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




1.3 OCHOBHBIC ITOHSTHUS U OIPEJCICHUS INEKTPOHUKH. OIIK-1.1-3 |JIL.1 JI1.2 JI1.3
Knaccudukauus 3neKTpOHHBIX TPHOOPOB, OIlK-1.1-Y | JI1.4J12.1J13.1
OCHOBHbIE IIPUHIUIIBI UX JEUCTBUS U TpeOOBaHUS, OIIK-1.1-B 0192
npeabsBisieMbie K HUM. /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

14 Marepwuasbl 31eKTpOHHOHN TexHUuKH /Tema/

15 OCHOBHBIE TTOJIOKEHUS TEOPUH OIIK-1.1-3 (JI1.1JI1.2 J11.3
3JIEKTPONPOBOIHOCTH TBEP/BIX TEJI. 30HHAS OIIK-1.1-V | JI1.4J12.1J13.1
Teopus. [IpoBogHNKH, TUIIEKTPUKH, OIIK-1.1-B
MOJYNPOBOAHUKU. KpucTasmuueckas CTpyKTypa OIlK-1.2-3
YUCTOro NoaynpoBoaHuka. IIponecce! renepanuu u OIIK-1.2-Y
pexoMOuHatmu. JIperidoBbie u nuddy3noHHbIC OIlK-1.2-B
TOKHU B IOJIYNpoBoAHUKaX. CoOOCTBEHHAas! OIIK-2.1-3
3JIEKTPONPOBOIHOCTD MOJYITPOBOIHUKA. J[OHOPHBIE OIlK-2.1-Y
U aKLIENTOPHbIE IPUMECH, TUIIBI IOJIYIPOBOJHUKOB, OIIK-2.1-B
OCHOBHBIE 1 HEOCHOBHBIE HOCUTEIH. OIIK-2.2-3
/J1ex/ OIIK-2.2-Y

OIIK-2.2-B

1.6 OCHOBHBIC II0JIOXKEHUS TEOPUU OIIK-1.1-3 |JI1.1JI1.2 JI1.3
3IEKTPONPOBOIHOCTH TBEP/IBIX TEI. 30HHAS OIIK-1.1-V | JI1.4J12.1J13.1
Teopusl. [IpoBogHUKN, TUDIIEKTPUKH, OIIK-1.1-B
NoIynpoBoAHUKU. Kpucramindeckas cTpykTypa OIIK-1.2-3
YHCTOTO MOJIYHpoBoaHUKA. [Ipolieccrl reHepauu u OIlK-1.2-Y
pexoMOuHanuu. [petidoBbie u nudpdy3uoHHbIC OIlK-1.2-B
TOKH B NOJTynpoBoaHuKax. CoOCTBeHHAs OIlK-2.1-3
3NEKTPONPOBOJHOCTH NOJIYIPOBOIHUKA. JIOHOpHBIE OIlK-2.1-y
1 aKIETITOPHBIE IIPUMECH, THITHI TOTYTIPOBOIHUKOB, OIlK-2.1-B
OCHOBHBIE U HEOCHOBHBIE HOcuTenu. /Cp/ OIIK-2.2-3

OIlK-2.2-Y
OIIK-2.2-B

1.7 Dnekrpuueckue nepexo sl /Tema/

1.8 OJeKTpHUYECKHE NEPEXOIbl B OIYIPOBOAHUKAX: OIIK-1.1-3 |JI1.1JI1.2 JI1.3
3JIEKTPOHHO-ABIPOYHBIE, CHMMETPHYHBIE 1 OIIK-1.1-V | JI1.4J12.1J13.1
HECUMMETPHUYHBIE, PE3KHUE U MJIaBHbIE, METaJLI- OIIK-1.1-B
MOJTYTIPOBOJHUK, T€TEPOTIEPEXOIbI. DIEKTPOHHO- OIlK-1.2-3
JIBIPOYHBIE TIEPEXO]] U €T0 CBOWCTBA MPU OIIK-1.2-Y
OTCYTCTBUHM BHEILHETO I0JIs1, KOHTAKTHAsl Pa3HOCTh OIIK-1.2-B
MMOTEHIIMAIOB, IOTEHIIMANIbHAS TUarpaMmma, OIIK-2.1-3
MOTEHIMAIBHBIA 0apbep U ero BhICOTA, OIlK-2.1-Y
MU Y3UOHHBIN TOK, TOK JIpeida, NOTHBIH TOK, OIlK-2.1-B
pacnpezienieHue KOHIEHTPaluu HOCUTENEH, OIlK-2.2-3
3aMUPArOIIAN CIIOH. DIIEKTPOHHO-IBIPOYHBIHA OIlK-2.2-Y
MIEPEXO/]I U €ro CBOMCTBA pU BO3AEUCTBUY IIPSIMOTO OIlK-2.2-B

HaIpsDKEHUS, HHXKEKIMs HOCUTeNeH 3apsina,
HPSIMOI TOK, SMUTTEpHAs 1 6a30Bast 00JIACTH.
DJEeKTPOHHO-IBIPOYHBIHI MEPEXo/1 U ero CBOHCTBA
IPU BO3EHCTBUN 0OPATHOTO HAIPSDKEHMS,
SKCTpaKLUs HOCUTENeH 3apsiia, oOpaTHBIN TOK.
[lepexoap! MeTaI-NIOIYIPOBOAHHUK U X CBOHCTBA.
Hespinpsamisaromue kontaktel. bapsep LLloTTku.
BospTamnepHas XxapakTepUCTHKA P-N IEpexoa.
Ypasuenue J6epca-Mosna. TernoBoi TOK,
muddepeHaIbHOe CONPOTUBIECHHE, HAIPSHKEHUE
KOHTaKTHOH pa3HOCTH MOTEHIIMAJIOB U CBOMCTBA
nepexoza. Buabl 1 puYnHbI BOSHUKHOBEHHUS
npoboes p-n nepexonoB. EMkocTH p-n-nepexoaa.
/JTex/




1.9 ONeKTpUUYECKUE NEPEXObI B IIOIYIIPOBOAHUKAX: OIIK-1.1-3 |JI1.1J11.2 J11.3
AJIEKTPOHHO-/IBIPOYHBIC, CHAMMETPUYUHBIC OIlK-1.1-Y | JI1.4J12.1J13.1
HECHMMETPHUYHBIE, DE3KUE U IIIaBHBIE, METAILI- 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 HOCUTEIIEH, OIlK-2.2-3
3anMparomuil ci1oi. DIeKTPOHHO-ABIPOUHBII OIlK-2.2-Y
MEPEX0/1 M €0 CBOIMCTBA ITPH BO3JCHCTBUH MPSMOTO OIlK-2.2-B
HaIpsDKEHUS, MHXKEKIUS HOCUTelel 3apsia,

MPSIMO# TOK, SMUTTEpHAs U 0a30Bast 00JIACTH.
3JIeKTPOHHO-IBIPOYHBIH IIEPEX0/1 U €ro CBOICTBa
IIPU BO3/ICHCTBIM 0OPAaTHOTO HAIIPSHKEHMS,
SKCTPaKIMsI HOCUTENEH 3apsia, 00paTHBIN TOK.
[Tepexoapl MeTaI-TIOTYIIPOBOAHUK U UX CBOMCTBA.
Hesrpmpsmmnstomue konTakTel. bapsep oTTkm.
BonbramnepHas XxapakTepUCTHKA p-N Mepexo/a.
VYpaBuenue D6epca-Mointa. TermnoBoii TOK,

i depeHIanbHoe CONPOTUBIICHNE, HAIPSKEHHE
KOHTaKTHOH pa3HOCTH NOTEHIMAIOB U CBOHCTBA
nepexosa. Buapl 1 MpUYHHBI BO3HUKHOBEHHS
npoboeB p-n nepexonoB. EMkocTH p-Nn- mepexona.
/Cp/

1.10 VcTopus U epCreKTHBEI pa3BUTHS dIICKTPOHUKU
/Tema/

1.11 HcTopus ¥ IepCIIeKTHBEI PA3BUTHS JJIEKTPOHHKH. OIIK-1.1-3 |JI1.1J11.2 J11.3
Ponb snexTponuku B coBpeMenHoif Hayke. /Cp/ OIIK-1.1-y | JI1.4J12.1J13.1

OIIK-1.1-B 31
OIlK-1.2-3
OIIK-1.2-yY
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
Paznen 2. [TorynpoBoIHHKOBBIE TN ObI

2.1 OCHOBHBIE TOHATHUS U PUHIMITEL. DKBUBAJICHTHAS
cxema
/Tema/

2.2 [ToynpoBOTHUKOBBIE AUOIBI: YCIOBHOE OIIK-1.1-3 [JI1.1 JI1.2 JI1.3
0003HaueHKe, KiaccuPUKaIMs, UIcaTU3UPOBAHHASL OIIK-1.1-Y | JI1.4J12.1713.1
U peanbHasi BOJbTaMIIEpHAs XapaKTePUCTHKA OIIK-1.1-B 21
(BAX), 3aBUCUMOCTB 00paTHOT'O TOKa OT OIlK-1.2-3
TEeMITepaTyphl, ypaBHeHHE NpssMoit BeTBu BAX OIlK-1.2-Y
JU0Ja, TafieHHe MPSIMOr0 HaIpsHKEHHs Ha JUOJE, OIIK-1.2-B
3aBHCHMOCTH 3TOTO HAIIPSDKEHUS OT TETUIOBOTO OIlK-2.1-3
TOKa Auoza. BonbraMnepHble XapaKTepUCTHKHI OIIK-2.1-Y
KPEMHHUEBOTO U T€PMaHHEBOIO AUOOB, BIMSIHHE OIlK-2.1-B
TeMIeparypbl. DKBUBAJICHTHAs CXeMa JAHO0/a. OIIK-2.2-3
OU3NUECKUl CMBICT COCTABIISIOMINX 3TON CXEMBI. OIlK-2.2-Y
Oco0eHHOCTH YKBUBAJIEHTHOM CXEMBI JIJI HU3KUX U OIIK-2.2-B

CPEIHUX YacToT.
/JIex/




2.3 IlosrynmpoBOJHUKOBBIE JUOBL: YCIOBHOE OIIK-1.1-3 J1.1J11.2
0003HauYeHue, KilaccupUKaIMs, UIcaTU3UPOBAHHAS OIlK-1.1-Y [ JI1.3J12.1J13.1
U peallbHas BOJbTAMIIEpHAs XapaKTEePUCTUKA OIIK-1.1-B €]
(BAX), 3aBHCHMOCTbH 00pPaTHOTO TOKA OT OIlK-1.2-3
TeMIlepaTyphl, ypaBHEHUE psMoii BeTBU BAX OIIK-1.2-Y
U071, TIaJICHUE TIPSIMOTO HAIPSKCHUS Ha THO/IE, OIlK-1.2-B
3aBHCUMOCTb 9TOT0 HAIPSKEHUS OT TEIUIOBOIO OIIK-2.1-3
TOKa 10o/a. BojbpraMrepHbie XapaKTepHUCTUKH OIlK-2.1-Y
KPEMHHEBOIO U TEPMAHUEBOI0 JUO/I0B, BIMSIHNE OIIK-2.1-B
TeMIeparypsl. DKBUBAJICHTHAS CXeMa JIN0JIa. OIlK-2.2-3
DU3NYIECKUI CMBICI COCTaBIISIFOIIMX 3TOH CXEMBI. OIIK-2.2-Y
OcoOeHHOCTH SKBUBAJICHTHON CXEMBI AJIsl HU3KHX OIIK-2.2-B
cpennux yactor. /Cp/

24 HccnenoBanue HHTErpalbHOro auoza /J1a6/ OIIK-1.1-3 |JI1.1J11.2J11.3

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
25 BrmmpsimurtensHble Anoap1. MITyibCcHBIE AHOIBI.

CrabunutpoHsl. Bapuxansl

/Tema/

2.6 BerinpsMuTensHble AUO0BI: Ha3HAYEHHE, OIIK-1.1-3 |JI1.1 J11.2 J11.3
0COOCHHOCTU U OCHOBHBIE TAPaMETPBI. OIIK-1.1-V | JI1.4J12.1J13.1
WmrirynbcHBIE THOABI: HA3HAUEHHE, 0COOCHHOCTH 1 OIlK-1.1-B 21
ocHoBHbIe TapameTpsl. Auonsl LoTTky, OIIK-1.2-3
0COOEHHOCTH MX BOJIbTAMIICPHBIX XapaKTEPHUCTUK U OIlK-1.2-y
OCHOBHBIE TapameTpbl. CTaOWIUTPOHBI: YCIIOBHOE OIIK-1.2-B
0003HaYeHUE, CXEMa BKIIFOYCHUS, TPUHITHIT OIlK-2.1-3
paboThl, BoIbTaMIEpHAst XapaKTEPUCTHKA, YCIOBUE OIlK-2.1-Y
crabunu3zaiuu, paboTa ¢ Harpy3Koi, OCHOBHBIC OIlK-2.1-B
napametpsl. [Ipelin3noHHbIe CTAOUITUTPOHBI. OIlK-2.2-3
CrabucTopsl. OIlK-2.2-Y
Bapukarsr: ycioBHOe 0603HaUeHHE, cCXeMa OIlK-2.2-B
BKJIIOYEHUS, IPUHIMI pabOThI, BOJILT-(hapagHas
XapaKTepUCTHKA, OCHOBHBIE MApaMeTPhI 1 00JIaCTH
HPUMEHEHHUS.

/JTex/

2.7 BeinpsmMurensHble AU0/bI: HA3HAYEHHE, OIIK-1.1-3 |JI1.1J11.2 J11.3
0COOEHHOCTH U OCHOBHBIC MTAPaMETPHI. OIIK-1.1-V | JI1.4J12.1J13.1
HmnynbcHble JUOBI: Ha3HAYESHUE, OCOOEHHOCTH U OIIK-1.1-B €]
ocHoBHBIE TapameTpsl. Juonsr [lloTTku, OIlK-1.2-3
0COOEHHOCTHU UX BOJIFTAMIIEPHBIX XapaKTEPUCTUK U OIIK-1.2-yY
OCHOBHBIE TTapameTpbl. CTaOUIUTPOHBI: YCIIOBHOE OIlK-1.2-B
0003HaYeHUE, CXeMa BKIIFOYCHUS, TPHHIUI OIlK-2.1-3
paboThI, BOJbTAMIIEPHAsl XapaKTEPUCTHKA, YCIIOBHE OIIK-2.1-Y
crabunu3anuu, padboTa ¢ Harpy3Koi, OCHOBHBIC OIlK-2.1-B
napameTpsl. [Ipenn3noHHbIe CTaOUIUTPOHBI. OIIK-2.2-3
CrabucTopsl. OIlK-2.2-Y
Bapuxansi: ycnoBHoe 0003Ha4YeHue, cxema OIIK-2.2-B
BKJIIOUYCHUS, IPUHIMI PaboThl, BOJbT-(GapagHas
XapaKTepUCTHKA, OCHOBHBIC MApaMETPhI 1 00JIaCTH
npumeHenus. /Cp/

2.8 Juoxap! npyrux Tumnos /Tema/




2.9 TynnenbHble quoabl, quoasl CBY u INanna: 4 OIIK-1.1-3 |JI1.1 JI1.2 JI1.3
MIPUHIMIIBI Pa0OTHI, BOJBTAMIICPHBIC OIlK-1.1-Y | JI1.4J12.1J13.1
XapaKTEePUCTUKH, 001aCTU IPUMEHEHHUS. OIIK-1.1-B €]
I'eHepaTopbl IyMa, MAarHUTOAMO/IBL: IPUHIIMITBI OIlK-1.2-3
paboThl, BOJIbTaMIIEPHBIE XaPAKTEPUCTHKY, OIIK-1.2-Y
o0acti mpuMeHeHusi. CrocoObl JHOIHOTO OIlK-1.2-B
BKJIIOYEHUS] HHTETPaIbHON TPaH3UCTOPHOU OIIK-2.1-3
CTPYKTYPHI U CPAaBHEHHE UHTETPAJIbHBIX JHOJIOB MO OIlK-2.1-Y
HX OCHOBHBIM IIapaMeTpaM. OIIK-2.1-B
/Cp/ OIIK-2.2-3

OIIK-2.2-Y
OIIK-2.2-B
Paznen 3. Bunoasipubie TPAaH3HCTOPBI

31 OcHOBHBIE NOHATHSA U NpUHIUIE] /Tema/ 0

3.2 BunonspHbie TPaH3UCTOPBI: ONPEACICHUE, THIIHI, 1 OIlK-1.1-3 [JI1.1 JI1.2 JI1.3
IPUHLUN AefcTBUs, K03 QUIMEHT nepeaadn ToKa OIIK-1.1-Y | JI1.4J12.1J13.1
aMHTTEPA, 3PPEKT DPIH, KIPOKOID» Oasbl, OIlK-1.1-B
HAaKOIUIEHUE M paccachlBaHHUE HEOCHOBHBIX OIlK-1.2-3
HOCHUTeeH 3apsia B 6aze, mpoOou Mepexo10B, OIlK-1.2-Y
BTOPUYHBIN IPOOOIL, pesKUMBI pabOTHI, HAPaMETPBI, OIIK-1.2-B
XapaKTepHU3YIOIIHe YCUIIUTEIbHBIC CBOMCTRA OIlK-2.1-3
TPaH3UCTOPOB, BXOJHOE COIIPOTUBIIEHHE, OIIK-2.1-Y
BO3MOJKHBIE CXEMBI BKITFOUCHHUSL. OIIK-2.1-B
/JTex/ OIIK-2.2-3

OIIK-2.2-Y
OIIK-2.2-B

3.3 bunonspHsie TpaH3UCTOPBI: ONPEAEICHUE, THUIIBI, 0,5 OIIK-1.1-3 |JI1.1J11.2 JI1.3
MIPUHIMIT ASHCTBHS, KOG QUIMEHT repead Toka OIIK-1.1-V | JI1.4J12.1J13.1
IMHUTTEPA, d3PPEKT DpIn, IPOKOI» 6a3bl, OIlK-1.1-B
HAKOIUICHHE U PACCaChIBAHUE HEOCHOBHBIX OIlK-1.2-3
HoOcHUTenei 3apsa B 6ase, npoOou Nepexo0B, OIlK-1.2-Y
BTOPHUYHBIH ITPOOOIi, pexKUMBI pabOTHI, TApAMETPHI, OIlK-1.2-B
XapaKTepU3yIOIUe YCUINTEIbHbIE CBOWCTBA OIlK-2.1-3
TPaH3UCTOPOB, BXOTHOE COMPOTHUBIICHHE, OIlK-2.1-Y
BO3MOXHBIE cXeMbl BKJIroueHus. /Cp/ OIlK-2.1-B

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

3.4 CxeMa BKIIIOUEHUS TPAH3UCTOpa € OOLIUM 0
smurTepom /Tema/

3.5 CxeMa BKITIOYEHHS TPaH3UCTOpa C OOLIUM 0,5 OIIK-2.1-3 |JI1.1 JI1.2 J11.3
smuTTepoM. OmpeieneHne OCHOBHBIX ITapaMeTpOB OIIK-1.2-B | JI1.4J12.1J13.1
(k03¢ pUIMECHTH! yCUIIEHHS, BXOIHOE OIIK-1.2-Y
COTIPOTHBIIEHUE) U BOJILTAMIICPHBIE OIlK-1.2-3
XapaxkTepucTuKu. /JIex/ OIlK-1.1-B

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

3.6 Cxema BKIIIOUESHUS TPAH3UCTOpA € OOLIUM 1,5 OIIK-2.1-3 |JI1.1J11.2 JI1.3
smurTepoM. OrnpeiesieHne OCHOBHBIX ITapaMeTPOB OIIK-1.2-B | JI1.4J12.1J13.1
(K03 PHULMEHTHI YCHIICHNUS, BXOJHOE OIlK-1.2-Y 21
COIIPOTHUBIICHHE) U BOJIbTaMIIEPHBIE OIIK-1.2-3
xapaktepuctuku. /Cp/ OIlK-1.1-B

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

OIIK-2.1-yY




3.7

HccrenoBaHue HHTETPAILHOTO OHUITOISPHOTO
Tpan3uctopa B cxeme ¢ 0D /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

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

3.8

Cxema BKJIFOUCHHS TPaH3UCTOpa ¢ 001Iel 0a3oii
/Tema/

3.9

CxeMma BKIIIOUEHUs TpaH3UCTOpa ¢ obuieit 6a30il.
OrmpeneneHne OCHOBHBIX TApaMeTPOB

(k03¢ (pULIUEHTB! YCUIEHHS, BXOJIHOE
COMNPOTHBIICHNE) U BOIbTAMIICPHEIE
XapaKTepUCTUKHU. /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

J1.1J11.2J11.3
JI1.4J12.1J13.1
€]

3.10

CxeMma BKIIIOUEHUs TpaH3UCTOpa ¢ obuieit 6a30il.
OrmpezeneHne OCHOBHBIX TapaMeTPOB

(k03¢ pUIMEHTH! YCUIIEHHS, BXOIHOE
COIPOTHBIICHNE) U BOJIBTAMIICPHEIE
xapakrepucTuku. /Cp/

15

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

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

3.11

HccrenoBanue OUIIONAPHOTO TPAH3UCTOPA B CXEME
¢ OB /J1ab/

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

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

3.12

CxeMa BKJIIOUYCHHS TPAH3UCTOPa € OOLIUM
koyutekTopoM /Tema/

3.13

Cxema BKJIFOUEHHS TPaH3UCTOpa C O0ImIUM
sMUTTEepOoM. OlpesieleHne OCHOBHBIX ITapaMeTpOB
(k03 hULMEHTHI YCHIICHHS, BXOIHOE
COIIPOTHUBIICHUE) U BOJIbTaMIICPHEIE
XapakTepucTHKH. /Jlek/

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

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




3.14 CxeMma BKJIIOYEHUs] TPAaH3UCTOpa € 00IUM 15 OIIK-1.1-3 |JI1.1J11.2 J11.3
smurTepoM. OnpenesieHne OCHOBHBIX MapaMeTPOB OIlK-1.1-Y | JI1.4J12.1J13.1
(k03 dHULKEHTHI YCUIIEHNUS, BXOJHOE OIIK-1.1-B €
COTPOTHUBIICHHE) U BOJIBTAMIICPHBIC 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
3.15 BnusiHue peskuma paboThl TpaH3UCTOPA | 0
TeMIepaTypbl OKpYXKaroLeil cpepl Ha ero
mapaMeTpsl M XapakTepucTuku /Tema/
3.16 Bnusinue peskuma paboThl TpaH3UCTOPA U 1 OIIK-1.1-3 [JI1.1 J11.2 JI1.3
TEMIIEpaTypbl OKPYKAIOWIEHN Cpelbl Ha ETO OIIK-1.1-V | JI1.4J12.1J13.1
K03 QHUIIMEHTHI Iepeiaun TOKA. BiusHue OIlK-1.1-B 21
TeMIIepaTypbl OKPYKAIOLIEH cpe/ibl Ha OIIK-1.2-3
BOJIbTAMIICPHBIC XaPAKTEPUCTHKH OUITOJISPHBIX OIlK-1.2-Y
TPaH3UCTOPOB (BXOAHYIO, IPOXOHYIO U CEMEHCTBO OIlK-1.2-B
BBIXOJHBIX) B cxeMax BkitoueHus ¢ OO u OB. /Cp/ OIlK-2.1-3
OIlK-2.1-Y
OIIK-2.1-B
OIlK-2.2-3
OIIK-2.2-Y
OIIK-2.2-B
3.17 Mopenu GUIIOJISIPHBIX TpaH3UCTOPOB /Tema/ 0
3.18 Mojenu GUITONIIPHBIX TPAH3UCTOPOB Doepca- 1,5 OIlK-1.1-3 [JI1.1 J11.2 JI1.3
Mosnna (mpocreiimas 1 Moau(UIIMPOBaHHAS), OIIK-1.1-V | JI1.4J12.1J13.1
00IIIMe aHATTUTHYECKUE BBIPAKEHUS [T TOKOB OIlK-1.1-B
Tpanzuctopa. O01acTi NpUMEHEHUS. OIlK-1.2-3
ManocurHnanbHas pu3ndeckas cxema 3aMeIIeHHs OIIK-1.2-Y
HMHTErPaJIbHOTO TPAaH3UCTOpa Ha BBICOKOH 4acToTe. OIIK-1.2-B
Ee ocHOBHBIE TapaMeTphI, OTIINIHE OT CXEMBI OIlK-2.1-3
JIUCKPETHOTO TpaH3UuCcTOpa. Moenbs OUIONSPHOTO OIlK-2.1-Y
TPAH3UCTOPA B BHJIE AKTUBHOTO OIlK-2.1-B
YETBIPEXTIONIOCHUKA: TPUHIUI TOCTPOEHHUS OIIK-2.2-3
MOJIEJIHM U COCTABJICHUSI CUCTEMbI YPaBHEHHUN IS OIIK-2.2-V
cuctemsl H — napamerpoB. dusznueckuii cMbIca ee OIlK-2.2-B
ko3 duiuerToB. Mojesb OUITOJIAPHOTO
TPaH3UCTOPA B BUJIE AKTUBHOTO
YeTHIPEXIOMIOCHHKA: TPUHIIUT TOCTPOSHHS
MOJIETIM ¥ COCTABJICHUSI CUCTEMBI YPaBHEHUH JUIs
cuctemsl Y — napaMeTpoB. OU3nUecKuil CMBICI ee
K03(hHHULUEHTOB.
/JTex/
3.19 Mopenu GUIIOIISIPHBIX TPaH3UCTOPOB Doepca- 1 OIIK-1.1-3 |JI1.1J11.2 JI1.3
Mosna (npocteiiimas 1 Moau(UIUPOBaHHAS ), OIIK-1.1-V | JI1.4J12.1J13.1
o0lIHMe aHATUTHYECKUE BBIPAXKEHUS U1l TOKOB OIlK-1.1-B 91
Tpanzuctopa. O01acTH NpUMEHEHUS. OIIK-1.2-3
ManocurHanbHas pu3ndeckas cxema 3aMeIIeHHs OIlK-1.2-y
MHTETPaIbHOTO TPAaH3HCTOPa HA BEICOKOH YacToTe. OIIK-1.2-B
Ee ocHoBHBIE mTapaMeTphI, OTINYHUE OT CXEMBbI OIlK-2.1-3
JUCKPETHOTO TpaH3ucTopa. Mozenb OUIoIIsipHOTo OIIK-2.1-Y
TPaH3UCTOPA B BUJIE AKTUBHOTO OIIK-2.1-B
YETBIPEXIOIIOCHUKA: IPUHLIUI TOCTPOSHUS OIIK-2.2-3
MOJIEJIM U COCTABJICHUSI CUCTEMbI YPaBHEHHUN IS OIIK-2.2-Y
cuctemsl H — mapameTrpoB. dusznueckuii cMbIca ee OIlK-2.2-B

ko3 duituerToB. Mojesb OUITOJIIPHOTO
TPaH3UCTOpPA B BHJIE aKTUBHOTO
YETHIPEXTIOMIOCHUKA: TIPUHIIUT TOCTPOSHUS
MOJIETIH U COCTaBJICHUSI CUCTEMBI YPaBHEHHUM IS
cucTteMbl Y — napaMeTpoB. OU3NYECKUNA CMBICT €€
k03¢ ¢unuentos. /Cp/




3.20 YacToTHbIE CBOMCTBA OUIIOIAPHBIX TPAaH3UCTOPOB 0
/Tema/

3.21 YacToTHbIE CBOMCTBA OUITOJISPHBIX TPAH3HUCTOPOB: 1 OIlK-1.1-3 [JI1.1 J11.2 JI1.3
OCHOBHBIE IPUYHHBI CHHYKEHUS YCHIIUTEIbHBIX OIIK-1.1-V | JI1.4J12.1J13.1
CBOICTB, IpeieTbHbIC YaCTOTHI YCHIICHUS JIJISI CXEM OIlK-1.1-B
Ob u O3, MakcuMallbHas 4acToTa reHepanuy, OIIK-1.2-3
rpaHUYHas YacToTa ycuieHus Toka. /Jlex/ 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

3.22 YacToTHBIE CBOHCTBA OUIIOISIPHBIX TPAH3UCTOPOB: 1 OIIK-1.1-3 |JI1.1J11.2 JI1.3
OCHOBHBIE TTPUYUHBI CHIDKEHUS YCUITUTEIHHBIX OIIK-1.1-Y [ JI1.4J12.1J13.1
CBOWCTB, IIPE/IENbHBIE YACTOTHI YCHIIEHHS I CXEM OIIK-1.1-B €]

Ob u O3, MakcuMalpHas 4acToTa reHepaluy, OIIK-1.2-3
rpaHU4Hasl 4acToTa ycuneHus Toka. /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

3.23 CoOCTBeHHBIE ITYMbI OUIOIAPHBIX TPAaH3UCTOPOB 0
/Tema/

3.24 CoOCTBeHHBIE IIYMBI OHITOJIIPHBIX TPAH3UCTOPOB: 3 OIlK-1.1-3 [JI1.1 J11.2 JI1.3
OCHOBHBIE COCTaBJISIOIIHUE IIOJIHOTO LIYMa, OIIK-1.1-V | JI1.4J12.1J13.1
K03(p(UIIMEHT 1IyMa U ero 3aBUCUMOCTH OT OIlK-1.1-B 21
pexuMa paboThl TPAaH3UCTOPA, TEMIIEPATYPHI, OIlK-1.2-3
BHYTPEHHETO CONPOTUBIECHHS UCTOYHUKA CUI'HANA OIIK-1.2-yY
U CXEMbI BKJIFOUCHHS TPAH3HCTOpA, PACTIPE/ICIICHHE OIlK-1.2-B
UIYMOB B Mana3oHe 4acToT. ManomryMmsiine OIIK-2.1-3
Tpansuctopel. /Cp/ OIlK-2.1-Y

OIIK-2.1-B

OIIK-2.2-3

OIIK-2.2-Y

OIIK-2.2-B
Pa3nen 4. [Tos1ieBbie TPAH3UCTOPHI

4.1 OO1mmme noHsATHS U puHIKIE /Tema/ 0

4.2 TToneBbie TpaH3UCTOPHI: IPUHIIUT IEHCTBUS, 0,5 OIIK-1.1-3 (JI1.1 J11.2 J11.3
OTJIMYHE OT OUIOJISIPHBIX, CXEMbI BKJIIOYCHUS, OIIK-1.1-V | JI1.4J12.1J13.1
OCHOBHBIE TTapaMeTpPhI, IPEUMYIIIECTBA U 00JIaCTH OIIK-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
OIlK-2.2-Y

OIlK-2.2-B




4.3 IloneBble TpaH3UCTOPBI: IPUHIUI AEHCTBHS, 15 OIIK-1.1-3 |JI1.1J11.2 JI1.3
OTJIMYUE OT OMITOJISIPHBIX, CXEMbl BKIIFOUCHHUS, OIIK-1.1-V | JI1.4J12.1J13.1
OCHOBHBIE IAPAMETPBI, IPEUMYIIECTBA U 00JACTH OIIK-1.1-B
npuMeHenus. /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 [ToneBbie TPAH3UCTOPHI C YIPABISFOIIUM p-N- 0
nepexonom /Tema/

4.5 VYCTpOoNCTBO M IPUHIUI JEHCTBUS MOJIEBBIX 0,5 OIlK-1.1-3 [JI1.1JI1.2 JI1.3
TPAH3UCTOPOB C YIPABISIOMIAM P-N-TIEPEXOIOM. OIIK-1.1-V | JI1.4J12.1J13.1
BonbramnepHble XapaKTEpUCTHKH B CXEME C OIIK-1.1-B
OOIIMM CTOKOM M OCHOBHBIE TTapaMETPhI 3THX 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 Y CTpOoHCTBO M IPUHINI AEHCTBHS NOJIEBBIX 15 OIIK-1.1-3 |JI1.1J11.2 JI1.3
TPAH3UCTOPOB C YIPABISAIOMIAM P-N-TIEPEXOIOM. OIIK-1.1-V | JI1.4J12.1J13.1
BonbsTamnepHbsle XapakKTEpUCTHKU B CXEME C OIlK-1.1-B
OOIIMM CTOKOM M OCHOBHBIC TTapaMETPhI 3THUX OIlK-1.2-3
Tpansucropos. /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

4.7 MII TpaH3ucTOpPBI CO BCTPOSHHBIM K 0
MHJyLUPOBaHHBIM KaHaioM /Tema/

4.8 YcrpoiictBo 1 npuHiumn aeicteusa M/IIT 1 OIIK-1.1-3 |JI1.1J11.2 JI1.3
TPaH3UCTOPOB CO BCTPOCHHEBIM H OIIK-1.1-V | JI1.4J12.1J13.1
HMHAYLIMPOBaHHBIM KaHaJloM. BoibTamnepHbie OIIK-1.1-B
XapaKTEPUCTUKHU B CXeMe ¢ OOIIUM HCTOKOM M OIlK-1.2-3
OCHOBHBIE MTApaMETPhl 3TUX 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 YcrpoiicTBo u npuHimn aeicreus ML 3 OIIK-1.1-3 [JI1.1JI1.2 JI1.3
TPaH3UCTOPOB CO BCTPOEHHBIM U OIIK-1.1-Y | JI1.4J12.1J13.1
MHIYIUPOBAaHHBIM KaHAJIOM. BosbTamnepHele OIIK-1.1-B
XapaKTePUCTUKHU B CXeMe ¢ OOIIUM HCTOKOM U OIlK-1.2-3
OCHOBHBIE TAPAMETPHI ITHX TPAH3UCTOPOB. /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

OIlK-2.2-B




4.10 IToneBsle TpaH3ucTOpPEI ¢ GapbepoM HloTTKH. 0
[ToneBble TPaH3UCTOPEI C YIPABISAIOINM
HEPEX0A0M METALI-IOIYyIPOBOJIHUK U
reTepoInepexoaoM
/Tema/

411 IMTonessle TpaH3ucTOpPEI ¢ GapbepoM HloTTkH. 6 OIIK-1.1-3 |JI1.1J11.2 JI1.3
HopMaiibHO OTKpPBITBIE 1 HOPMAIIbHO 3aKPBITHIC OIIK-1.1-Y [ JI1.4712.1J13.1
TpPaH3UCTOPBI. BoslbTaMIIepHBIE XapaKTEPUCTUKH OIIK-1.1-B
IUTSL CXEMBI ¢ OOILIIMM HCTOKOM. OIIK-1.2-3
IloneBble TPaH3UCTOPBI C YIMPABISAIOIUM OIIK-1.2-Y
MIEPEX0/I0M METAJII-TIOJIYIIPOBOIHHUK H OIlK-1.2-B
reTepoNnepexooM OIIK-2.1-3
/Cp/ OIIK-2.1-Y

OIIK-2.1-B
OIIK-2.2-3
OIlK-2.2-Y
OIIK-2.2-B
Paznen 5. ®oTorieKTpUYECKUE U
U3JIydaTe/ibHble IPUOOPDI

5.1 DoTOANOABI U CBETOLUOIBI 0
/Tema/

5.2 CBETOIHO/IBI: YCIIOBHOE 0003HAYCHHUE, TPUHITHIT 1 OIlK-1.1-3 [JI1.1 J11.2 JI1.3
JNEUCTBYS, CIIEKTPAIIbHBIE XapaKTEPUCTUKU U OIIK-1.1-V | JI1.4J12.1J13.1
00sacTi mpuMeHeHus. HKeKIMOHHbIH J1a3ep. OIlK-1.1-B
@®oToaNOoAbI: TPUHIMI JEHCTBUSI, ypaBHEHHE OIIK-1.2-3
(oToTOKa, BOJIBTAMIICPHBIC XapaKTEPUCTHKH, OIlK-1.2-yY
PEKUMBI pabOTHI, 3aBUCUMOCTb TOKA U HAIPSDKEHUS OIIK-1.2-B
OT CBETOBOTO MOTOKA B 3THX PEKUMaX, OCHOBHBIC OIlK-2.1-3
rnapameTpsl ¥ 00J1acTH MPUMEHEHUSI. OIlK-2.1-Y
OnTpOHBL: YCIOBHOE 0003HAUCHHUE, TIPUHIIHTT OIlK-2.1-B
JEUCTBYS, XapaKTEPUCTHKH U 00JIacTh OIlK-2.2-3
MIPUMEHEHUSI. OIlK-2.2-Y
/JTex/ OIIK-2.2-B

5.3 CBeTOANOBI: YCIOBHOE 0003HAYECHHE, TPUHIINTT 2,5 OIIK-1.1-3 |JI1.1J11.2 J11.3
JNEUCTBYS, CIIEKTPAIbHBIE XapaKTEPUCTUKU U OIIK-1.1-V | JI1.4J12.1J13.1
00sacTi mpuMeHeHus. HXeKIMOHHBIH Jla3ep. OIIK-1.1-B
DoToANO0AbI: TPUHIIMIT JEHCTBUS, ypaBHEHUE OIIK-1.2-3
(oToToKa, BOJBTAMIICPHBIC XapaKTEPUCTHKH, OIlK-1.2-Y
PEKUMBI pabOTHI, 3aBUCUMOCTD TOKA M HATIPSDKEHUS OIIK-1.2-B
OT CBETOBOTO IOTOKA B ATHX PEXHMAaX, OCHOBHEIE OIlK-2.1-3
napameTpsl ¥ 00J1aCTH MPUMEHEHUSI. OIlK-2.1-Y
/Cp/ OIIK-2.1-B

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

5.4 dotope3ucTopbl. POTOTPAH3UCTOPHI. 0
®orotupuctopsl. OnTpoHsl. UHKEKIIMOHHBIH
nasep
/Tema/

55 ®dorope3uctopbl. POTOTPAH3UCTOPHL. 55 OIlK-1.1-3 [JI1.1 J11.2 JI1.3
®ototupucropsl. Onrponsl. MHXeKIMOHHbBII OIIK-1.1-V | JI1.4J12.1J13.1
Jasep OIIK-1.1-B
/Cp/ OIIK-1.2-3

OIIK-1.2-Y
OIlK-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 6. OcHOBHbBIE TOHATHS
MHKPO03JIeKTPOHUKH, KOMIIOHEHThI
HHTErpajbHbIX cxem. [lepexon oT MUKpoO- K
HAHO03JIEKTPOHUKeE, MPO0IeMbl MOBbIIIIEHHUS
CTeNeHU HHTEerpanuu

6.1 Knaccuuxanms HHTErpabHBIX MUKPOCXEM.
OCHOBHBIE KOMITOHEHTHI HHTETPATBHBIX CXEM
/Tema/

6.2 HHTerpanbHble MUKPOCXEMBI: KJIacCH(PUKAIINS U UX OIIK-1.1-3 |JI1.1J11.2J11.3
OCHOBHBIC KOMIIOHEHTBI — TPaH3UCTOPBI, THOIbI, OIlK-1.1-Y | JI1.4J12.1713.1
pe3ucTopsl, KoHaeHcatopsl. OcobeHHOCTH OIIK-1.1-B
aKTHUBHBIX U TACCUBHBIX AJIEMEHTOB MHTETPAIbHBIX OIlK-1.2-3
cxeM. OCHOBHbIE IPUHIUIIBI APXUTEKTYPHOIO OIIK-1.2-Y
MOCTPOCHHUSI COBPEMEHHBIX JIMHEHHBIX OIlK-1.2-B
UHTETpalIbHBIX MUKpocXeM. OCHOBHAs cxeMa OIIK-2.1-3
muddepennunansHoro kackana (J1K). CroiicTa u OIlK-2.1-Y
napameTpsl uaeanbHoro u peansHoro JK. ITouemy OIIK-2.1-B
JK siBasieTCst OCHOBHOM CXeMOM KacKaja s OIIK-2.2-3
UHTErpaibHOl cxeMbl? OnepalMOHHbIH yCUIIUTENh OIlK-2.2-Y
(OY): onpenenenue, o0IINEe XapaKTEPUCTUKH, OIlK-2.2-B
noHsTUe uneanbHoro OV U ero oTauyue oT
peanbHOro, ABa pasuia aHaiauza OV, cxema
BKJIIOUEHHSI, ycinoBue Oananca OY.

/JTex/

6.3 MHTerpanbHble MUKPOCXEMBI: KIACCH(PUKAIIUS U UX OIlK-1.1-3 |[JI1.1 J11.2 JI1.3
OCHOBHBIE KOMIIOHEHTBI — TPaH3UCTOPBI, THOBI, OIIK-1.1-V | JI1.4J12.1J13.1
pe3UCTOphI, KOHAeHcaTopbl. OCOOEHHOCTH OIlK-1.1-B
AKTHBHBIX Y IACCUBHBIX JIEMEHTOB HHTETPAIBHBIX OIIK-1.2-3
cxeM. OCHOBHBIE IPHHIIUIIBI APXUTEKTYPHOTO OIlK-1.2-y
MOCTPOEHUS COBPEMEHHBIX JIMHEHHBIX OIIK-1.2-B
HUHTErpaIbHBIX MUKpOocxeM. OCHOBHas cxema OIlK-2.1-3
mupdepennmansroro kackazaa (IK). CoiicTsa u OIIK-2.1-Y
napameTpsl uaeaibHoro u peansHoro JIK. ITouemy OIlK-2.1-B
JK siBnsieTcst O0CHOBHOM cxeMoM Kackaza Ajs OIlK-2.2-3
HWHTETpabHON cxeMbl? OTneparioHHBINA YCUITUTEh OIlK-2.2-Y
(OY): onpenenenue, o01IMe XapaKTEPUCTUKH, OIlK-2.2-B
noHsTHE uneanbHoro OV 1 ero OTIHYHe OT
peansHOro, ABa npasuia anaiauza OV, cxema
BKJIIOUEHHSI, ycinoBue 6ananca OY. /Cp/

6.4 HccnenoBanue MacCUBHBIX HJIEMEHTOB OIIK-1.1-3 |JI1.1J11.2J11.3
UHTErpaJibHBIX cXeM /J1ab/ OIlK-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 Iepexon 0T MHKPO- K HAHOAIEKTPOHYIKE,
pOoOJIeMbI OBBIIICHHS CTETIEHH HHTETPAIlU
/Tema/

6.6 IIpoGnemsl nOBBIIEHH CTENEeHU UHTerpanuu. OT OIIK-1.1-3 J1.3
MHKpPO- K HaHO3NIeKTpoHUKe (bapbeps! Ha myTn OIIK-1.1-V | JI1.4J12.1J13.1
nepexoja. Hauana nanosnexrponuku. Hossle OIIK-1.1-B
TPaH3HCTOPHBIE CTPYKTYPHI U MaTepuaisl). /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
OIlK-2.2-Y

OIlK-2.2-B




Pa3nen 7. Unas koHTakTHasi padoTa

7.1

Wnas koHtaktHas padora /Tema/ 4 0

7.2

/UKP/

4 0,25

OIIK-1.1-3
OIIK-1.1-yY
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
OIIK-2.2-Y
OIIK-2.2-B

Pa3znen 8. Hacbl Ha KOHTPOJIbL

8.1

Yacer Ha KOHTpOJIb /Tema/ 4 0

8.2

/3auét/

4 8,75

OIIK-1.1-3
OIIK-1.1-Y
OIIK-1.1-B
OIIK-1.2-3
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

3auer

5. OHEHOYHBIE MATEPHUAJIbBI IO JTUCIHUIIJIMHE (MOJY JIIO)

OLIGHO‘IHLIG MaTepuaibl IPUBEACHBI B IPUIIOKECHUHN K pa60qel71 nporpaMmme JUCHUITIMHBL (CM. JAOKYMEHT «OHGHO‘IHHG Marepualsl 1o
JUCIHUIIINHE <(3J'ICKTp0HI/IKa>>»

6. YHAEBHO-METO/JMYECKOE H HHOOPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PexomMennyemas tutepatypa

6.1.1. OcHoBHas JUTEpaTypa

Ne ABTODBI, COCTaBUTEIHN 3arnaBue UsnarenscrBo, | Kommuecto/
roj HazBaHue ObC
JI1.1 |Jlerocraes H. C., TrepaoTenbHast JIEKTPOHHKA : yaeOHOe mocodue Tomck: Tomckuii |978-5-4332-
Yersepros K. B. rocynapcreenH [0021-0,
piif yauBepeuret |http://www.ipr
CHCTEM bookshop.ru/1
yrpasienus u  (3981.html
PanuodIEeKTPOH
HKH, Db
Konrenr, 2011,
244 c.
JI1.2 |BozmoBo3zos A. M. OCHOBEI ANIEKTPOHMKY : ydeOHOE Iocodue Mocksa, 978-5-9729-
Bomnorpa: 0346-7,
Wndpa- http://www.ipr
Wmkenepus, bookshop.ru/8
2019, 140 c. 6566.html




Ne ABTODBI, COCTABHTEITH 3arnaBue W3parensctBo, | Kommuecrso/
rof Ha3BaHue ObC
JI1.3 |Jlauun B.U., CaBenoB |DnekrpoHuka : Yueb.1ocobue A BTy30B PocroB-Ha- 5-222-00998-
H.C. Jony:®enuke, [X, 1
2000, 446c.
J1.4 |[Ilyxa A.A. DJIeKTpOHHKA : yueO. CII6.: BXB- 978-5-9775-
[erepOypr, 0160-6, 1
2008, 739c.
6.1.2. lomoJIHATeIbHAS JTHTEpaTypa
Ne ABTODBI, COCTABHTEITH 3arnaBue W3parensctBo, | Kommaectso/
rof Ha3BaHue ObC
J12.1 |T'yceB B.I'., I'yces ONeKTpOHUKA U MUKPOIPOLECCOPHAs TEXHUKA @ YueO. M.:Beicrrmk.,  (5-06-004271-
I0.M. 2005, 790c. 51
6.1.3. MeTtonnueckue pa3pabdoTku
Ne ABTODBI, COCTaBUTEIN 3arnaBue W3narensctBo, | Komuuectso/
rof HazBaHue ObC
JI3.1 |Cremamkun B.A., [TonynpoBOJHUKOBBIC TPHOOPHI U TACCHBHBIC JIEMEHTHI Pszann: PUL] ,
Oszepan C.I1. HMHTETPAIBHBIX CXeM : MeToauyecKue yKa3aHus PITPTY, 2017, |[https://elib.rsre

u.ru/ebs/downl
0ad/978

6.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"

D1  |Dnekrponnka

D2  |OnekrpoHnka

6.3 Ilepeuens mporpaMMHOro odecrevyeHnsi 1 UHPOPMALNMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeyeHb TUIEH3HOHHOTO H CBOOOIHO PACTIPOCTPAHSIEMOr0 MPOrpaMMHOTIO0 o0ecneyeHusi, B TOM YHCJIe 0TeYeCTBEHHOT 0

NMPOU3BOJICTBA
HaunmenoBanue Onucanne

Adobe Acrobat Reader Cso6omnoe [10

LibreOffice Coboanoe 1O

Kaspersky Endpoint Security KoMMmepueckast THIEH3 s

OpenOffice Cso6omnoe [1O

Firefox Coboanoe 1O

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

6.3.2 Tlepeyenb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MOY JIST)

415 naboparopuslii kopryc. [Tomemenne s camocTosaTeNbHON paboThl Criennanu3upoBanHas Mebenb (56 mocago4HbIX
MECT), MarHUTHO-MapKepHas J0CKa, SKPaH.
Mynetumenuiinsiii mpoextop (NEC)

[K: Intel Pentium /8Gb — 1 T
Bo3MOXXHOCTh TOAKIIOYEHHS K ceTH VIHTepHeT W o00ecrmedeHWeM JOoCTyna B DIEKTPOHHYH WH(OPMAIMOHHO-
obpasoBatenbHyio cpeny PIPTY

YacToToMepsbl
Y3-35A — 4 r;

8 mT;

BonbT™eTp yHUBEpcanbHblil B7-26 -1 mT

412 naGoparopHblii KOpryc. yueOHas JabopaTopus, OCHAlCHHas J1TabOpaTOpPHBIM O0OpYAOBaHHEM, UIS MPOBEICHHS
abopaTOPHBIX padoT YueOHO-1adopaTOpHbIE CTEH B! IO dJIEKTPOHUKE U MUKPOCXEMOTEXHHUKE CO CMEHHBIMH MaHEISIMH;
I'eneparopsl curnanoB GRG-450B — 8 mr, 13-112 — 8 it ;
MuBOIBMETp AByXKaHATBHBIA GVT-427B — 8 wT;

Mynetumerp M-838 —
Y3-34A — 4 T,




8. METOAUYECKHUE MATEPHWAJIBI IO JTUCIIMIIJIMHE (MOJY JIXO)

Meroaudeckoe obecrieueHre IUCHMIUIMHBI IPHBEICHO B NPHIOKEHHMH K paboueil mporpamme AUCUUILIMHEI (CM. JOKYMEHT

((MCTO,HI/I'-ICCKI/IG YKa3aHus JUCHUIINHBI <(3J'IeKTp0HI/IKa»»).

NOAMUCAHO
3ABE/LYIOLLIMM
KADELPbI

NoAnuCcAHO
3ABEYIOLLIMM
BbIMYCKAOLLIEN
KAGE/IPbI

NnoAnnCAHO
MPOPEKTOPOM IO YP

JIOKYMEHT MOZAMUCAH SMEKTPOHHON MOAMMCHIO

®re0y BO "PrPTY", PIPTY, MapwwuH tOpwuii
Hukonaeswy, 3aBeaytowmin kadeapoii PTY

®rboy BO "PrPTY", PIPTY, ButsizeB Bnagumup
BukTopoBuY, 3aBeayowwmii kadeapoii TOP

®reoy BO "PIrPTY", PIPTY, Kopsuko Anekcei
BsyecnaBoBuY, MpopekTop no y4ebHoii paboTe

OnepaTtop 30 000 "KomnaHnus "TeHzop"

20.09.23 13:07 (MSK) MpocTas noanvcb

21.09.23 10:09 (MSK) Mpocras noanuce

21.09.23 10:29 (MSK) Mpoctas noanuce




