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1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.

Ju—

n3y4YeHUe CTYACHTaMH (U3MUECKUX IPHHITUIIOB IeHCTBUSA, XapaKTEPUCTHK, MOAEIeH 1 0COOEHHOCTEH NCTIONB30BaHNS B
PaTMOTEXHUYECKHX LEMAX OCHOBHBIX TUIIOB aKTUBHBIX MPHOOPOB, MPUHIIUIIOB OCTPOEHHS U OCHOB TEXHOJIOTHU
MHKPOYIEKTPOHHBIX LIETICH, MEXaHU3MOB BIIMSHHS YCIOBHH KCILUTyaTalluy Ha pabOTy aKTHBHBIX IPUOOPOB U
MUKpPOBJIEKTPOHHBIX Lienel. IIpu u3ydeHun 3Toi IUCIMIIIMHBI 3aKJIaIbIBAIOTCS. OCHOBBI 3HAHUH, IO3BOJISIOIUX YMENIO
HCTIONB30BaTh COBPEMEHHYIO 3JIEMEHTHYIO 0a3y pafn03IeKTPOHUKY U IOHUMATh TEHACHIIUU U IIePCIEKTUBBI €€ Pa3BUTUS
U NIPAKTUYECKOT0 UCIIOIb30BaHNUS; TPUOOPETAIOTCS HABBIKH PacueTa PeKUMOB aKTHBHBIX IPUOOPOB B AEKTPOHHBIX
LETISAX, SKCIIePUMEHTAIBHOTO UCCIIEIOBAHNS HX XapaKTePHCTHK, I3MEPEHHS IapaMeTPOB F OCTPOCHHMS 0a30BBIX STYeeK
9NIEKTPOHHBIX I[ETIeH, COAEPIKAIINX TaKHE IIPHOOPHL.

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

Luxn (paszen) OIT: | bF1.B

2.1| TpeGoBaHus K NpeABAPUTEILHOI OATOTOBKe 00y4aI0lIerocsi:

2.1.1 ABTOpel"pCCCI/IOHHOS MOICIUPOBAHUC PAAUOTCXHUYCCKUX CUTHAJIOB

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

2.2.1 | daTunku Ha OCHOBE MUKPO -U HAHOTEXHOJIOTHil

2.2.2 | OnekrponpeoOpa3oBaTeNbHbIE YCTPOWCTBA

2.2.3 | IIpou3BOACTBEHHAS NIPAKTUKA

2.2.4|VerpoiicrBa 'OC

2.2.5| HayuHo-uccnenoBarensckas padbora

2.2.6| Ontrka 1 pOTOHHKA HAHOCTPYKTYP

2.2.7 | ONTHKO-3IIEKTPOHHBIE CUCTEMBI

2.2.8| OnTudeckue yCTpONUCTBA B paJHOTEXHUKE

2.2.9 | TexHuKa U TEXHOJIOTUU [1OJIyIPOBOJIHUKOB

2.2.10 | du3nka nonynpoBOAHUKOB

2.2.11 | BemonHeHNe 1 3amMTa BEITYCKHOH KBaNH(UKAIMOHHOW pabOTHI

2.2.12 | [IpenaumioMHast mpakTUKa

2.2.13 | DHeprocbeperaroiue TEXHOJIOTHU B paJJMOHABUTAIIMOHHBIX CHHCTEMAaX M KOMILIEKCax

3. KOMIIETEHIIY OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJILTATE OCBOEHHSI JUCAILIMHEI
(MOJLYJIST)

IIK-3: Cnocoben MNpoOBOAUTH MOACTHPOBAHUE (l)yHKIII/IOHaJ'lel)IX Y3J10B PAIUO3JEKTPOHHBIX CUCTEM U KOMILJIEKCOB

IIK-3.1. BeinoJiHsieT pacyeT M MOJEJIUPOBAHUE IEKTPHYECKUX Pe;KMMOB KOMIIOHEHTHOI 0a3bl Pa03/1eKTPOHHBIX CHCTEM
H KOMILJIEKCOB

3Hatb

OCHOBHBIC THIIbI aKTHBHBIX IPUOOPOB, X MPUHIUI PaOOThI, XapaKTEPUCTUKH, MOJIEIIH M CIIOCOOBI MX KOJMYECTBEHHOTO OITMCAHUS PH
UCIIONBb30BAHNH B PaJJUOTEXHUUECKUX LIEMAX U yCTPOHCTBAaX

Ymern

UCTIONB30BaTh MOIYyYCHHYIO HH(OPMAIIHIO AT PELICHHs IPAaKTUIEeCKUX 3a1a4

Buagern

METOJIaMH, HEOOXOANMBIMH IS BEIOOPA 3JIEMEHTHOI 6a3bl ¢ ydeToM TpeOoBaHHi HAIE)KHOCTH, YCTOHYHBOCTH K BO3/ICHCTBHIO
okpyxatomer cpeasl, SMC 1 TEXHOTOTHYHOCTH, a TAKXKE OCHOBHBIMH HABBIKAMH SKCTICPUMEHTAIBHOTO UCCICIOBAHUS XapaKTEPUCTUK
aKTUBHBIX PUOOPOB, paboTHI ¢ MpUOOpaMu; aHanKu3a U 0OpaObOTKH JaHHBIX SKCIIEPUMEHTOB

B pe3ysibTare ocBOeHHS TUCHHUILINHBI (MOAYJIs) 00y4aAKOUIHIICA T0/KEH

3.1|3nars:

3.1.1| oCHOBHBIE THIIBI AKTHBHBIX HpI/I60pOB, HX IIPUHIUIT pa60TBI, XapaKTCPUCTUKHU, MOJCIIU U CIIOCOOBI MX KOJUYECTBEHHOI'O
OIIMCaHMs ITPU UCTIOJIB30BAHUH B PAANOTCXHUYCCKUX LCIIAX N yCTpOﬁCTBaX

3.2 Ymern:

3.2.1 | ucrionp30BaTh NOMYYCHHYIO HH)OPMAIHIO ISl PEIICHHS TPAKTUIECKHUX 3a1a4

3.3| Baangers:

3.3.1|Bmagers MeTORAMH, HEOOXOJMMBIMH IS BEIOOPA DIIEMEHTHOI 6a3bl ¢ y4eTOM TpeOOBaHMI HAIG)KHOCTH, YCTOMIHBOCTH K
BoO3zeiicTBUIO OKpYyxKatoIeil cpenbl, DMC U TEXHOIOTMYHOCTH, a TAKKE OCHOBHBIMH HaBBIKAMH IKCIIEPUMEHTAIBHOTO
HCCIIEI0BAHNUS XapaKTEPUCTHK aKTUBHBIX IIPHOOPOB, pabOTHI ¢ IpHOOpaMu; aHaIu3a 1 00pabOTKH JaHHBIX
JKCIIEPUMEHTOB




4. CTPYKTYPA U COAEPKAHUE JMCIUILINHBI (MO Y.I5T)

Kon HanmeHnoBaHue pa3jgenoB u TeMm /Buj 3aHaTus/ | Cemectp /| Yacos | Komneren- | Jluteparypa ®opma
3aHATHSA Kypc 100 KOHTPOJIS
Pa3nen 1. BBenenne. MatepuaJbl 3J1eKTPOHHOM
TeXHUKH H UX dJIeKTpodu3ndecKne CBoOiicTBa
1.1 OcHoBHbIe IOHATHSA U onpeaeneHus. Ucropus u 4 0
MIePCIIEKTUBBI MEKTPOHUKH /Tema/
1.2 OcHOBHBIE TIOHATHS U onpeeseHus. ctopus u 4 1 IK-3.1-3 JIL.1J11.2
TIEPCIIEKTUBBI JIEKTPOHUKH /JIek/ IK-3.1-Y JI1.3J12.1
I1K-3.1-B J12.2J12.3
J12.4713.1
21022
1.3 HcTopust U mepcrieKTUBbI deKTpoHukU /Cp/ 4 1,5 I1K-3.1-3 JIT.1J11.2
IK-3.1-Y JI1.3J12.1
I1K-3.1-B J12.2J12.3
J12.4J13.1
21032
1.4 OCHOBHBIE TOJIOXKEHUSI TEOPHH 4 0
AJIEKTPOIPOBOAHOCTHY TBEPABIX Ten /Tema/
1.5 OCHOBHBIE TIOJIOKEHHSI TEOPHH 4 1 MK-3.1-3 JIT.1J11.2
IJIEKTPOIPOBOAHOCTH TBePAbIX Ten /JIek/ [K-3.1-Y JI1.3J12.1
I1K-3.1-B J12.2J12.3
J12.4J13.1
0132
1.6 OCHOBHBIE TTOJIOKEHHSI TEOPHH 4 0,5 IK-3.1-3 JIL.1J11.2
ANIEKTPONPOBOAHOCTH TBepAbIX Ten /Cp/ [K-3.1-Y JI1.3J12.1
[IK-3.1-B J12.2J12.3
J12.4713.1
2122
1.7 Kpucrannmuyeckast cTpyKTypa 4ucToro 4 0
moynpoBogHuKa /Tema/
1.8 Kpucrannuyeckas cTpykTypa 4ucTOro 4 1 [IK-3.1-3 JIT.1J11.2
oIynpoBogHUKa /JIex/ IK-3.1-¥ JI1.3J12.1
I1K-3.1-B JI2.2J12.3
J12.4J13.1
0132
1.9 Kpucrannuyeckas cTpyKTypa YuCTOrO 4 0,5 MK-3.1-3 JIL.1J11.2
nonynpoBonauka /Cp/ [K-3.1-Y JI1.3J12.1
I1K-3.1-B J12.2J12.3
J12.4J13.1
2122
1.10 IpumecHblie noxynpoBogHuky /Tema/ 4 0
1.11 [IpumecHBIe TOTYTIPOBOAHUKY /JIek/ 4 1 IK-3.1-3 JI1.1J11.2
IK-3.1-Y JI1.3J12.1
IIK-3.1-B J12.2J12.3
J12.4J13.1
3132
1.12 IIpumecHsle moxynpoBogauKH /Cp/ 4 0,5 IK-3.1-3 JI1.1 J11.2
[K-3.1-y JI1.3J12.1
I1K-3.1-B JI2.2J12.3
J12.4J13.1
2132
Paznen 2. P-n-nepexon
2.1 DNEKTPUUYECKUE TEPEXObI B 4 0
noynpoBoHuKax /Tema/
2.2 DNEeKTpUUYECKUE TEPEXObI B 4 0,25 IK-3.1-3 JI1.1 JI1.2
MONTyNIPOBOIHUKAX /JIek/ [K-3.1-y JI1.3J12.1
I1K-3.1-B JI2.2J12.3
J12.4J13.1
0132




23 OnexTpuuecKue nepexos! B 0,5 IK-3.1-3 JI1.1J11.2
noaynpoBoaHukax /Cp/ IK-3.1-Y JI1.3J12.1
IK-3.1-B J12.2712.3
J12.4713.1
2122
2.4 DNEKTPOHHO-ABIPOYHBIC TIEPEXO]] ¥ €r0 CBOMCTBA 0
TIpU OTCYTCTBUHM BHeNIHero nos /Tema/
2.5 DNEeKTPOHHO-ABIPOYHBIE TIEPEX0] ¥ €r0 CBOICTBA 0,75 IIK-3.1-3 JIT.1J11.2
TIpH OTCYTCTBUY BHEUTIHETO Tous /JIex/ [K-3.1-y JI1.3J12.1
IIK-3.1-B J12.2J12.3
J12.4J13.1
3132
2.6 ONeKTPOHHO-ABIPOYHBIE TIEPEX0/] U €r0 CBOICTBa 0,5 IK-3.1-3 JI1.1 JI1.2
MIpHU OTCYTCTBUU BHelIHero nous /Cp/ [K-3.1-y JI1.3J12.1
I1K-3.1-B JI2.2J12.3
J12.4J13.1
0132
2.7 ONeKTpOHHO-IBIPOYHBIHA EPEXO U ero CBOUCTBA 0
TIpU BO3ACHCTBHU MPAMOTO HanpsokeHus /Tema/
2.8 DNEKTPOHHO-IBIPOYHBIN NIEPEXO]] M €r0 CBOHCTBA 0,5 IK-3.1-3 JIT.1J11.2
TIpH BO3ICHCTBUH MIPSIMOTO HampsykeHus /JIex/ [K-3.1-y JI1.3J12.1
IIK-3.1-B J12.2J12.3
J12.4J13.1
21 22
2.9 DNEeKTPOHHO-IBIPOYHBIN NIEPEXO]] 1 €TO CBOMCTBA 1,5 IK-3.1-3 JI1.1 JI1.2
TIpH BO3ACHCTBUH NpsMOro HanpspkeHus /Cp/ [K-3.1-y JI1.3J12.1
IIK-3.1-B J2.2J12.3
J12.4J13.1
3132
2.10 ONEeKTPOHHO-IBIPOYHBII IEPEXO U €r0 CBOUCTBA 0
TIpU BO3AEUCTBUM 00-paTHOTO HanpspkeHus /Tema/
2.11 DNEKTPOHHO-IBIPOYHBIN TIEPEXO]] M €r0 CBOHCTBA 0,5 I1K-3.1-3 JIT.1J11.2
TIPH BO3ICHUCTBUH 00-paTHOTO HanpspkeHus /JIex/ [K-3.1-y JI1.3J12.1
IK-3.1-B J12.2 J12.3
J12.4J13.1
2192
2.12 DNEKTPOHHO-IBIPOYHBIN TIEPEXO]T M €T0 CBOHCTBA 1,5 I1K-3.1-3 JIT.1J11.2
TIpH BO3ICHCTBUH 00-paTHOTO HanpspkeHus /Cp/ [K-3.1-y JI1.3J12.1
IIK-3.1-B J12.2J12.3
J12.4J13.1
2132
2.13 [epexons! MeTamI-monynpoBogHuK /Tema/ 0
2.14 Ilepexoap! MeTaNI-MOMYNIPOBOIHUK /JIex/ 1 IK-3.1-3 JIL.1J11.2
[K-3.1-y JI1.3J12.1
IK-3.1-B J12.2J12.3
J12.4713.1
2122
2.15 Tlepexopl MeTALI-MOaYNPOBOIHUK /Cp/ 0,5 I1K-3.1-3 JIT.1J11.2
IK-3.1-Y JI1.3J12.1
IIK-3.1-B J12.2J12.3
J12.4J13.1
2192
2.16 CBoiicTBa U XapaKTePUCTHKH p-n-niepexona /Tema/ 0
2.17 CBOWCTBA M XapaKTEPUCTUKH p-n-nepexona /Jlex/ 0,5 IK-3.1-3 JI1.1 J11.2
[K-3.1-y JI1.3J12.1
IK-3.1-B J12.2J12.3
J12.4J13.1
0132
2.18 CBoiicTBa U XapaKTepUCTHKU p-n-niepexona /Cp/ 1,5 IK-3.1-3 JIT.1J11.2
IK-3.1-y JI1.3J12.1
TIK-3.1-B J12.2J12.3
J12.4713.1

01092




2.19 IIpo6ou p-n-nepexonos /Tema/ 0
2.20 IIpo6ou p-n-nepexonos /Jex/ 0,25 IK-3.1-3 JIL.1 J11.2
IK-3.1-Y JI1.3J12.1
I1K-3.1-B J12.2712.3
J12.4J13.1
2132
2.21 IIpo6owu p-n-iepexonos /Cp/ 0,25 MK-3.1-3 JIL.1J11.2
IK-3.1-y JI1.3J12.1
IIK-3.1-B J12.27J12.3
J12.4713.1
3132
2.22 Emkoctu p-n-niepexona /Tema/ 0
2.23 Emkoctu p-n-niepexoja /JIex/ 0,25 IK-3.1-3 JI1.1 J11.2
IK-3.1-Y JI1.3712.1
I1K-3.1-B J12.2J12.3
J12.4J13.1
3132
2.24 EmkocTu p-n-nepexona /Cp/ 0,25 IK-3.1-3 JI.1 J11.2
IK-3.1-y JI1.3J12.1
IIK-3.1-B J12.2712.3
J12.4J13.1
3132
2.25 OCHOBHBIE TEXHOJIOTUYECKHUE TPOLIECCHI 0
U3TOTOBJICHHS p-n-niepexooB /Tema/
2.26 OCHOBHBIE TEXHOJIOTUYECKUE MPOLIECCHI 1,5 T1K-3.1-3 JI1.1 JI1.2
H3TOTOBJICHHS p-n-riepexonoB /Cp/ IK-3.1-Y JI1.3J12.1
IK-3.1-B J12.2 J12.3
J12.4J13.1
2132
Pa3nen 3. [TorynpoBoIHUKOBBIE THOABI
3.1 OCHOBHBIE TTIOHATHS U TpUHIKNEI /Tema/ 0
32 OCHOBHBIE TOHATHA U IPUHLMUTIBI /JIek/ 1,5 T1K-3.1-3 JI1.1 JI1.2
IK-3.1-y JI1.3J12.1
IK-3.1-B J12.2 J12.3
J12.4J13.1
2132
33 OcCHOBHBIE MOHATHS U IPUHIUTIBI /Cp/ 1,5 I1K-3.1-3 JIT.1J11.2
IK-3.1-Y JI1.3J12.1
I1K-3.1-B J12.2J12.3
J12.4J13.1
3132
34 HccnenoBanre UHTErpaTbHBIX TU00B /J1ab/ 4 IK-3.1-3 JI.1J11.2
IK-3.1-y JI1.3J12.1
IIK-3.1-B J12.2712.3
J12.4J13.1
3132
3.5 OkBuBajeHTHas cxema /Tema/ 0
3.6 DkBuBaJIeHTHas cxeMa /Jlex/ 0,5 I1K-3.1-3 JI1.1 J11.2
IK-3.1-Y JI1.3J12.1
I1K-3.1-B J12.2J12.3
J12.4J13.1
3132
3.7 OkBuBaneHnTHas cxema /Cp/ 0,5 IK-3.1-3 JI.1J11.2
IK-3.1-y JI1.3J12.1
I1K-3.1-B J12.2712.3
J12.4J13.1
3152
3.8 Brimpsimutensabie quosl. UMy nbCHBIE OB 0

/Tema/




39 BrinpsmutenbHblie 1uobl. UMIynbcHbIe 1 I1K-3.1-3 JI1.1J11.2
nmons! /J1ex/ [IK-3.1-Y JI1.3J12.1
IK-3.1-B J12.2 J12.3
J12.4713.1

D132

3.10 BompsimurenbHble quoasl. IMmynbcHbie 1 T1K-3.1-3 JI1.1 JI1.2

nwonsl /Cp/ IK-3.1-y JI1.3J12.1
IK-3.1-B J12.2 J12.3
J12.4J13.1
3132
3.11 Crabunutpons /Tema/ 0
3.12 Crabunutponst /JIex/ 1 [IK-3.1-3 JIT.1J11.2
IK-3.1-y JI1.3J12.1
IK-3.1-B J12.2J12.3
J12.4713.1
2122
3.13 Crabunutponsl /Cp/ 1,5 IK-3.1-3 JIT.1J11.2
IK-3.1-yY JI1.3J12.1
IK-3.1-B J12.2 J12.3
J12.4713.1
2132
3.14 Bapukansi /Tema/ 0
3.15 Bapukarer /JIex/ 1 MK-3.1-3 JI.1J11.2
IK-3.1-y JI1.3J12.1
IK-3.1-B J12.2712.3
J12.4713.1
D122
3.16 Bapuxarst /Cp/ 1,5 MK-3.1-3 JIL.1J11.2
IK-3.1-y JI1.3J12.1
IK-3.1-B J12.2 J12.3
J12.4713.1
2122
3.17 Juons! npyrux tunos /Tema/ 0
3.18 Juonp! npyrux tunos /Cp/ 2 IK-3.1-3 JIT.1J11.2
MK-3.1-y JI1.3J12.1
IIK-3.1-B J12.2712.3
J12.4J13.1
2132
Pasnen 4. bunoJyisipabie TPaH3UCTOPbI

4.1 OcHOBHBIE OHATHSA U TpUHLUIIEBI /Tema/ 0

4.2 bunonspHble TpaH3UCTOPHL: OIPEAEICHUE, TUIIBI, 1 IK-3.1-3 JI1.1J11.2
MIPUHINT JSHCTBHSA, KO3 HHUIUCHT ITepefadn TOKa IK-3.1-y JI1.3J12.1
SMHUTTEPA, 3P DHeKT Dpiau, «IPoKoI» Oa3bl, IIK-3.1-B J12.2J12.3
HaKOIUICHHE U paccachblBaHUE HEOCHOBHBIX JI2.4J13.1
HOcHTeNeH 3apsiaa B 6a3e, mpoOou epexo OB, 2132
BTOPHYHBIN TPOOOH, pEKIUMBI PabOTHI,

MapamMeTphl, XapaKTePU3yIOLIHE YCHIUTEIbHbIC
CBOWCTBA TPAH3UCTOPOB, BXOJHOE CONPOTHUBIICHHE,
BO3MOJKHBIE CXEMBI BKITIOUeHUsI. /JIex/

43 bunonspHble TpaH3UCTOPHI: ONpPECIICHNE, THUIIHI, 1 MK-3.1-3 JI.1J11.2
MIPUHIAI JeHCTBUSA, KOO PHUIIUEHT mepeaadn Toka [K-3.1-Y JI1.3J12.1
AMHUTTEPA, 3P DEKT Dpiu, «IIPOKOI» 0a3bl, IK-3.1-B J12.2 J12.3
HAKOIUICHHUE U PacCachlBaHNE HEOCHOBHBIX J12.4J13.1
HocuTeneH 3apsaa B 6aze, poOou MepexoioB, D122
BTOPHYHBIN TIPOOOH, pEKUMEI PabOTEHI,
napaMeTphl, XapaKTePHU3YIOINE YCUITUTEIbHbIE
CBOICTBA TPAH3HCTOPOB, BXOAHOE COMPOTHUBIICHHE,

BO3MOJKHBIE CXeMbI BKTtoueHus. /Cp/
4.4 CxeMbl BKITIOYECHHUS TPAH3UCTOpa C OOIIUM 0

SMHUTTEPOM U obreit 6a3oii /Tema/




4.5 CxeMBl BKIFOUEHHS TPAH3UCTOPA € OOIIUM 2 IK-3.1-3 JI1.1J11.2
SMHUTTEPOM U 001ei 6a3oii. Onpenenenue [IK-3.1-Y JI1.3J12.1
OCHOBHBIX TTapaMeTpoB (K0P PHUITHEHTHI I1K-3.1-B JI2.2J12.3
YCHIJICHHS, BXOTHOE COIPOTHBIICHUE) J12.4J13.1
BOJIbTAMIIEpPHBIE XapaKTepUCTUKHU. Mcronb3oBanue 2122
BBIXOIHBIX XapaKTEPUCTUK cXxeMbl ¢ OO st
aHaJIM3a M pacueTa CXeM C Harpy3Koi:

Harpy3o4Has npsimasi, pabodast Touka, peKUMbI
pabotbl. /Jlex/

4.6 HccnenoBanue OUIONISIPHOTO TPAH3UCTOPA B 4 I1K-3.1-3 JIT.1J11.2
cXxeMax BKJITFOUEHHs ¢ 00muM smuttepom /J1ad/ MK-3.1-y JI1.3J12.1

I1K-3.1-B J12.2J12.3
J12.4J13.1
3132

4.7 CxeMbl BKITIOUCHHS TPAH3KCTOpa ¢ 00IIHM 5 IIK-3.1-3 JIT.1J11.2
SMHUTTEPOM U ob1eit 6a3oit. OnpenencHue IK-3.1-Y JI1.3J12.1
OCHOBHBIX TAPaMETPOB (KOIPPHUIIHECHTHI IIK-3.1-B J12.2J12.3
YCHWJICHUSI, BXOHOE COIPOTUBIIEHHUE) U JI2.4J13.1
BOJIBTAMIIEPHBIE XapaKTepUCTUKU. Mcronb3oBanue 01092
BBIXOJIHBIX XapaKTePUCTUK cXeMbl ¢ O ams
aHaJIM3a M PacueTa CXeM C Harpy3Koi:

Harpy3od4Has mpsMasi, pabodas TOUKa, PeKUMBI
pabotsL. /Cp/

4.8 HccnenoBanue OUMOISIPHOTO TPAH3UCTOPA B 4 MK-3.1-3 J1.2
cxeMax BKJIIOUEHHs ¢ o01e 6a3oii /J1ab/ IK-3.1-Y JI1.3J12.1

IK-3.1-B 2.2
JI2.3]13.1
D132

4.9 Cxema BKJIFOYCHHUS TPAH3UCTOpa € OOIIMM 0
KoyiekTopom /Tema/

4.10 Cxema BKITFOUEHHS TPAH3UCTOPA € OOIIUM 0,5 IIK-3.1-3 JIT.1J11.2
KosuiekTopoM. OtpesenieHue OCHOBHBIX [K-3.1-y JI1.3J12.1
napaMeTpoB (K03 (PUIMEHTH! YCUIIEHUS, BXOIHOE IIK-3.1-B J12.2J12.3
COIPOTHBIICHUE), BOJIbTAMIICPHBIS JI2.4J13.1
XapaKTEePUCTHUKH U 00TacTH npuMeHeHus. /JIex/ 01092

4.11 CxeMa BKITFOUEHHS TPAH3UCTOPA C OOIIUM 1 IK-3.1-3 JI1.1 JI1.2
KoiiekTopoM. OnpeaeseHne OCHOBHBIX [K-3.1-y JI1.3J12.1
napaMeTpoB (K03 UIIMESHTHI YCHUIICHUS, BXOIHOS I1K-3.1-B JI2.2J12.3
COIIPOTHBIICHHE), BOJIbTAMIICPHBIS J12.4J13.1
XapaKTEepUCTUKH U obmacTu npumeHeHus. /Cp/ 2132

4.12 Bnusaue pexuma paboTsl TpaH3UCTOPA H 0
TEMIIEPaTyPhl OKPYKAIOIIEH CpelIbl Ha €ro
TTapaMeTphl ¥ XapakTepucTuku /Tema/

4.13 Brusiaue pexumMa paboTsl OUTIOISIPHOTO 0,5 IK-3.1-3 JI1.1 JI1.2
TPaH3UCTOpa U TEMIIEPATYPhl OKpY Karolel cpebl MK-3.1-y JI1.3J12.1
Ha ero k03(hGUIMEHTHI TIepeiaun ToKa. Biusuue I1K-3.1-B JI2.2 J12.3
TEeMIIepaTypbl OKpY>Katolel cpesbl Ha JI2.4J13.1
BOJIbTAMIIEPHBIE XapaKTEPUCTHKN OUITOISIPHBIX 0192
TPaH3UCTOPOB (CXEMBI BKIIIOjavascript:;ueHus ¢
O3 u OB). /Jlex/

4.14 Brusiaue pexuMa paboThl OUTIOISIPHOTO 1 I1K-3.1-3 JIT.1J11.2
TPaH3UCTOpa M TEMIIEPATYPhl OKPY KaIoIel cpebl [K-3.1-y JI1.3J12.1
Ha ero K03 UIMEHTHI Iepeaun ToKa. BiusHue IIK-3.1-B JI2.2 J12.3
TEeMIIepaTypbl OKpY>KaloIIeH cpeibl Ha JI2.4J13.1
BOJIbTAMIIEPHBIC XapaKTEPUCTHKU OUITOISIPHBIX 21092
TPaH3UCTOPOB (CXeMbl BKIIOUeHUs ¢ OD u
OB). /Cp/

4.15 Mogenu OUTIONSIPHBIX TpaH3UCTOPOB /Tema/ 0




4.16 Mopenu OUIONSAPHBIX TPAH3UCTOPOB Dbepca- IK-3.1-3 JI1.1J11.2
Mogna (mipocTteiitias ¥ MoaAu(GUIIMPOBAHHAS ), [K-3.1-y JI1.3J12.1
o0IIMe aHATUTUIESCKUE BRIPAXKESHUS ISl TOKOB [1K-3.1-B JI2.2J12.3
TpaH3UcTOpa. ManocurHanapHas pu3ndecKas J12.4J13.1
cXeMa 3aMeUIeHHUS] HHTErPabHOTO TPAaH3UCTOpa Ha 2122
BBICOKOM yacToTe. Ee 0CHOBHBIE MapaMeTpsl,

OTJIMYHE OT CXEMBI JUCKPETHOTO TPAaH3UCTOPA.
Mopenu OUIIONAPHOTO TPAH3UCTOPA B BUJE
AKTUBHOT'O YETHIPEXIIOIIOCHUKA: IPUHLIUIT
TTOCTPOCHHS MOJICNH B COCTABICHHS CHCTEMBI
ypaBHeHui a1 cucteMsl H — napamerpoB u Y -
napameTpoB. DU3HUECKU CMBICHT

K03 QUITUEHTOB, SKBUBAJICHTHBIC CXeMBbI. /JIek/

4.17 Mopenu OUTONSPHBIX TPAH3UCTOPOB Dbepca- IK-3.1-3 JIT.1J11.2
Mosmra (mpocreiimias 1 Moau(UIMPOBaHHAS), IK-3.1-y JI1.3J12.1
o0I11e aHaTUTUIECKUE BBIPAXKEHUS ISl TOKOB T1IK-3.1-B J12.2 J12.3
TpaH3ucTopa. ManocurnaibHas pusndeckas JI2.4J13.1
CXe€Ma 3aMEICHNsI HTHTETPAIbHOTO TPAH3UCTOPa HA 21092
BBICOKOM 4acToTe. Ee 0CHOBHBIE IIapaMeTpsl,

OTJIMYHUE OT CXEMBI JUCKPETHOTO TPAH3UCTOPA.
Mogenu OUIONSIPHOrO TPaH3UCTOPa B BUIE
AKTHBHOTO YETHIPEXITOIIOCHUKA: TIPUHIUII
MIOCTPOEHHSI MOJIENIA M COCTABJIEHUS CUCTEMBbI
ypaBHeHHUH 7151 cucteMbl H — mapamerpoB u Y -
napaMeTpoB. OU3UUECKHH CMBICIT
K03(hGHUIUCHTOB, SKBUBAJIEHTHBIE CXeMbL. /Cp/

4.18 YacToTHBIE CBOWCTBA OUIOIAPHBIX
Tpan3ucropos /Tema/

4.19 YacToTHbIE CBONCTBA OUITOJIAPHBIX TPAH3UCTOPOB: I1K-3.1-3 JIT.1J11.2
OCHOBHBIE ITPUYMHBI CHIKECHUS yCUIUTENbHBIX IK-3.1-y JI1.3J12.1
CBOMWCTB, NIPEJIEJIbHBIC YACTOThI YCUIICHUS JUIs I1K-3.1-B J12.2J12.3
cxeMm Ob 1 OD, makcuMaabpHas 4acToTa J12.4J13.1
reHepalny, TpaHuYHAas 4acTOTa YCHIICHHUS TOKa. 2192
Croco0b! yIydIeHus 9aCTOTHBIX CBOMCTB
OUIONSIPHBIX TPaH3UCTOPOB. /Jlek/

4.20 YHacToTHbIE CBOWCTBA OUMOISAPHBIX TPAH3UCTOPOB! MK-3.1-3 JIL.1J11.2
OCHOBHBIE ITPUYMHBI CHUKECHUS YCUITUTEIBHBIX [K-3.1-y JI1.3J12.1
CBOMWCTB, NIPEJIEJIbHBIE YACTOThI YCUIICHUS JUIS IIK-3.1-B J12.2J12.3
cxem Ob u O3, MmakcuMallbHas 4acToTa J12.4J13.1
reHepalnu, PaHUYHAs YaCcTOTa YCHIICHHUS TOKA. 2132
Crnoco0b! ymydIeHus 9aCTOTHBIX CBOMCTB
OUIONAPHBIX TpaH3UCTOPOB. /Cp/

4.21 CoOcTBeHHBIE ITYMBI OUTOISIPHBIX
TpaH3uctopoB /Tema/

4.22 CoOCTBEHHBIE IITyMBI OUTOJISPHBIX TPAH3HCTOPOB: I1K-3.1-3 JIT.1J11.2
OCHOBHBIE COCTABJISIOIINE TTOTHOTO LIyMa, [K-3.1-y JI1.3J12.1
k03 puIMeHT nryma u ero 3aBUCIMOCTb OT TIK-3.1-B JI2.2 J12.3
pexuMa paboThl TPAH3UCTOPA, TEMIIEPATYPHI, J12.4J13.1
BHYTPEHHETO CONPOTHBIICHUS! UICTOYHHKA CUTHAJIA 2192
1 CXEMBI BKJIIOUEHHS TPaH3HUCTOPA,
pacmpeneneHue IyMoB B AHana30He 4acToT.

Marnomrymsiiue Tpan3suctopsl. /Cp/

4.23 TeXHOIOTHs U3rOTOBJICHHUS OUTIOSIPHBIX
TpaH3ucTopoB /Tema/

4.24 TexXHOIOTHsI U3TOTOBJICHUST OUTIOSIPHBIX IK-3.1-3 JI1.1 JI1.2
Tpanzuctopos /Cp/ [K-3.1-y JI1.3J12.1

I1K-3.1-B JI2.2J12.3
J12.4J13.1
0132
Pasgea S. IloseBbie TPAH3HCTOPBI
5.1 OOmmue moHATHS ¥ NpUHIUIEL [loneBbie

TPAH3UCTOPBI C YIPABIISIOLIAM P-N-
nepexogoM /Tema/




52 IloneBble TpaH3UCTOPBI: IPUHLUI JEHCTBUS, IK-3.1-3 JI1.1J11.2
OTIINYKE OT OUIIONIAPHBIX, CXEMbI BKIFOUYCHHUS, [IK-3.1-Y JI1.3J12.1
CXEMBI 3aMemIeHns ((pr3udeckas U B BUie I1K-3.1-B JI2.2J12.3
AKTHBHOTO YETHIPEXIIONIOCHNKA), MPEHMYIIECTBA J12.4J13.1
1 00JIaCTH IPUMEHEHHUs. Y CTPOMCTBO U MPUHIIMIT 2122
JIeMCTBUS MOJEBBIX TPAH3UCTOPOB C
VIPaBISIONIAM P-N-Miepexo1oM. BomsTamiepHsie
XapaKTepUCTUKU B CXEME C OOIIUM HCTOKOM,

OCHOBHbIE [TAPAMETPBHI.
/JTex/

53 IToneBble TpaH3UCTOPHI: MPUHIUN NEHCTBUS, [IK-3.1-3 JIT.1J11.2
OTIIMYHUE OT OUIONAPHBIX, CXEMbI BKITIOUEHUS, [K-3.1-Y JI1.3J12.1
CXeMblI 3amelieHus (puzndeckas v B BUJIS I[1K-3.1-B J12.2 J12.3
AKTUBHOI'O YETBIPEXIIOJIIOCHUKA), NIPEUMYIIECTBA J12.4J13.1
1 007IaCTH IPUMEHEHHUS. Y CTPOHCTBO M MPHHIIUII 01092
JeHCTBUS MOJNEBBIX TPAH3UCTOPOB C
YIPaBISAIOUIMM p-n-nepexonoM. BonpTamnepHsle
XapaKTEPUCTHKU B CXEME C OOIUM HCTOKOM,

OCHOBHBIE MTApaMETPHI.
/Cp/

54 MII TpaH3ucTOpBI CO BCTPOEHHBIM U
WHAYIIMPOBaHHBIM KaHamamu /Tema/

5.5 VYerpotictBo u npuHImn aeiicteus M/ [IK-3.1-3 JIT.1J11.2
TPAH3UCTOPOB CO BCTPOCHHBIM KaHAJIOM. IK-3.1-y JI1.3J12.1
BonbsramnepHbie XapaKTEpUCTHKH B CXEME C I1K-3.1-B JI2.2 J12.3
OOIIMM CTOKOM M X OCHOBHBIC MTApaMETPBI. JI2.4J13.1
VYerpoiictso u npunuun aercreus MJIT 0192
TPaH3UCTOPOB C MHIYLUPOBAHHBIM KaHAJIOM.

BonbramnepHble XapakTEpUCTUKU B CXEME C
OOIIMM FICTOKOM M UX OCHOBHBIE MTAPaMETPHI.
/Jex/

5.6 VYerpoiictBo u npuHuun aercteus MJIIT T1K-3.1-3 JI1.1 JI1.2
TPaH3UCTOPOB CO BCTPOCHHBIM KaHAJIOM. [K-3.1-Y JI1.3J12.1
BonbramnepHble XapaKTEpUCTUKU B CXEME C I1K-3.1-B J12.2J12.3
OOIIM UCTOKOM U MX OCHOBHBIE TAPaMETPHL. J12.4J13.1
VYerpotictBo v npuHImn aeicteus MTT 21 52
TPAH3HCTOPOB C MHIYITUPOBAHHBIM KaHAJIOM.

BonbrammnepHble XapaKTEPUCTHKH B CXEME C
OOIIMM HCTOKOM M UX OCHOBHBIE MTAPaMETPHI.
/Cp/

5.7 [ToneBble TPaH3UCTOPHI C OapbepOM
MlorTrm /Tema/

5.8 VYerpolcTBO U MPUHIIMIT JSHCTBUS MONIEBBIX IK-3.1-3 JI1.1 JI1.2
TpaH3ucTopoB ¢ 6apbepom IlloTTkr. HopmansHO [K-3.1-y JI1.3J12.1
OTKPBITHIE U HOPMAJILHO 3aKPBITHIE TPAH3UCTOPBI. [1K-3.1-B JI2.2J12.3
BonbsramnepHbie XapaKTEpUCTHKH B CXEME C J12.4J13.1
o6muM ucrokoM. /Jlex/ 0132

5.9 VerpolicTBO M PUHLIMI JEHCTBUS MONEBBIX [1K-3.1-3 JI1.1 J11.2
TpaH3ucTopoB ¢ 6apbepom llloTTku. HopmansHo [K-3.1-Y JI1.3J12.1
OTKPBITHIE U HOPMAJILHO 3aKPbIThIE TPAH3UCTOPHL. IK-3.1-B J12.2J12.3
BonbramnepHble XapaKTEPUCTUKU B CXEME C J12.4J13.1
o6uum ucrokom. /Cp/ 21932

5.10 [ToneBble TPAaH3UCTOPHI C YIPABIISIOIIUM
MIEPEX0J0M METAJII-ITOTYIPOBOTHHK 1
rerepornepexooM /Tema/

5.11 IloneBbie TPaH3UCTOPHI € YIPABILOIIUM IK-3.1-3 JI1.1 J11.2
NIePEeX0I0M METAII-IIOJYTIPOBOIHUK U [IK-3.1-Y JI1.3J12.1
rereporepexosioM /Cp/ I1K-3.1-B J12.2J12.3

J12.4J13.1
0132
Paznen 6. @oTodiekTpuyecKkne u
H3J1y4yaTebHble NIPUOOPHI
6.1 DoToaANOAbI, CBETOUOIBI, OITPOHBI,

WHKEKIIMOHHBIH na3ep /Tema/




6.2 CBeToInOIbI: TPUHIIMIT IEHCTBHS, CIIEKTPAIbHBIE I1K-3.1-3 JI1.1J11.2
XapaKTEPUCTHKH U 00JaCTH TPUMEHEHUS. [K-3.1-y JI1.3J12.1
WHxeKIMoHHBIN J1a3ep. I1K-3.1-B JI2.2J12.3
doToauoAbl: IPUHLUN IEICTBUS, yPAaBHEHHE J12.4J13.1
D6epca-Moia, BOIbTaMIIEPHBIE XapaKTEPUCTUKH, 2122
PEXKHUMBI pabOTHI, OCHOBHBIC ITAPaMETPhl U
o0J1acTi IPUMEHEHHSI.

ONTpOHBL: PUHIHI ACUCTBUS, XapaKTEPUCTUKU U
00JIaCTH IPUMCHCHHSI.
/JTex/

6.3 CBeToaNobI: MIPUHIIMIT ACHCTBUS, CIIEKTPAJIbHBIC [IK-3.1-3 JIT.1J11.2
XapaKTEePUCTUKHU U 00TACTH MIPUMEHEHUS. IK-3.1-Yy JI1.3J12.1
MHXEeKIIMOHHBIH Na3ep. I[1K-3.1-B J12.2 J12.3
doToauoabl: IPUHLUN IeHCTBUS, ypaBHEHHE J12.4J13.1
D6epca-Morna, BOIbTaMIIEPHBIE XaPAKTEPUCTHKH, 21032
PEXUMBI pabOTHI, OCHOBHBIE MTapaMeTphl U
00JIaCTH IPUMCHEHHSI.

ONTpOHBL: IPUHIIHIT ACUCTBUS, XapAKTEPUCTUKU H
obmactu npumeHenus. /Cp/

6.4 DoTOpe3UCTOPHI, HOTOTPAH3UCTOPHI,
¢dororupucropsr /Tema/

6.5 DoTope3ucTOphl, HOTOTPAH3UCTOPHI, IK-3.1-3 JIT.1J11.2
¢dororupuctops!. [IpHHINIEI NeHCTBHSA, OCHOBHBIE IK-3.1-y JI1.3J12.1
mapaMmeTpsl ¥ obnactu npuMerenus /Cp/ I1K-3.1-B J12.2J12.3

J12.4J13.1
3132
Pazgen 7. DnemMeHThbl HHTEIPAJILHBIX CXEM
7.1 Knaccudukanust ”HTETrpatbHBIX MUKPOCXEM.
OCHOBHBIE KOMIIOHEHTBI UHTETPATIbHBIX
cxem /Tema/

7.2 HHTerpanbHble MUKPOCXEMBI: KITaCCU(PHUKALINS 1 IK-3.1-3 JI1.1 JI1.2
HX OCHOBHBIE KOMIIOHEHTBI — TPAH3UCTOPBIL, IK-3.1-Yy JI1.3J12.1
JTMOJIbI, PE3UCTOPBI, KOHIeHCaTOphl. OCOOEHHOCTH [1K-3.1-B J12.2 J12.3
AKTHBHBIX U TTACCUBHBIX JIEMEHTOB JI2.4J13.1
HHTErpaIbHBIX MUKpocxeM. CIocoObI JTHOXHOTO 0192
BKJIFOUEHUS UHTETPAJIbHOM TPaH3UCTOPHOU
CTPYKTYPbI U CPAaBHEHHE MX 110 OCHOBHBIM
napametpam. /Cp/

7.3 HccnenoBanre macCHBHBIX DIIEMEHTOB IK-3.1-3 JI1.1 JI1.2
HMHTETpajbHBIX cxeM /J1ab/ [K-3.1-y JI1.3J12.1

I1K-3.1-B JI2.2J12.3
J12.4J13.1
0132
Paznes 8. [IpnGopbl BAKYyMHOIi 31eKTPOHHKH
8.1 OOmmue MOHATHS ¥ NPUHIIUIIEL.
OnekTpoBakyyMHbIe U0 U Tpuos /Tema/

8.2 [Tpubopsl BaKyyMHOM SIIEKTPOHUKH. [IK-3.1-3 JIT.1J11.2
OJNEeKTPOHHBIE JIAMIIbI, YIEKTPOHHAS U [K-3.1-y JI1.3J12.1
TEPMOD3JICKTpOHHAs dIMHCcCcHs, dpdekT [loTTkH, [1K-3.1-B JI2.2J12.3
SMHUCCHOHHBIN TOK. OCHOBHBIC THIIBI KATOJIOB, UX J12.4J13.1
YCTPOMCTBO, JOCTOMHCTBA U HEJIOCTATKH. 2122

DNEeKTPOBaKYyMHBIH THOJI: yCTPOHCTBO, NPUHIMI
paboTHI, 3aKOH CTENICHH TPEX BTOPBIX, PEIKUM
HACHIICHUS, aHOHAS XapaKTePUCTHKA, OCHOBHBIC
rapameTpbl. DJIEKTPOBAaKYyMHbIH TPUOA:
YCTPOHCTBO, NPUHIMMI PabOTHI, BOJIbTaMIEPHBIC
XapaKTepuCTHKH, popMyia bapkraysena,
OCHOBHBIE ITapaMeTPhI I HEIOCTATKU.

/JTex/




8.3 ITpubops! BakyyMHOH 3IEKTPOHUKH. 1 IK-3.1-3 JI1.1J11.2
DNEKTPOHHBIC JIAMIIBI, JIEKTPOHHAS U [K-3.1-y JI1.3J12.1
TepMOdJIEKTpOoHHAs dMHuccHs, d3pdekt [oTTkH, I1K-3.1-B JI2.2J12.3
SMHUCCHOHHBINH TOK. OCHOBHBIC THITBI KATOJIOB, UX J12.4J13.1
YCTPOUCTBO, TOCTOMHCTBA M HEIOCTATKH. 21 52
DNEeKTPOBaKYyMHBIH IMO/I: YCTPONCTBO, MPUHLIUIT
paboTHI, 3aKOH CTENECHH TPEX BTOPBIX, PEIKUM
HACBIIIEHUS, aHOJJHAS XapaKTePHCTHUKA, OCHOBHBIE
napaMeTpbl. DNEKTPOBAKYYMHBIH TPUOL:

YCTPOUCTBO, IPUHIIUT pabOTHI, BOJIETAMIICPHBIC
xXapakTepucTuku, popmyina bapkraysena,
OCHOBHBIE IapaMeTprl U HenocTaTku. /Cp/

8.4 MHOro3eKTpoJHbIE SNEKTPOBAKYyMHbIE 0
namriel /Tema/

8.5 MHOTr037eKTpOoAHAS ANEKTPOBAKYyyMHAs JIaMIIa 1 IIK-3.1-3 JIT.1J11.2
TETPOJ: YCTPONCTBO, MPUHIUI PaOOTHI, [K-3.1-y JI1.3J12.1
0COOEHHOCTH BOJIETAMIIEPHBIX XapaKTEPUCTHK, IIK-3.1-B J12.2J12.3
JIOCTOMHCTBA M HEJJOCTaTKU. MHOT03JIEeKTpOTHAS JI2.4J13.1
3JIEKTPOBAKyyMHas JIaMIla IEHTOJ: YCTPONCTBO, 21092
MIPUHLUI PabOThI, BOIbTAMIIEPHBIE
XapaKTepUCTHUKHU, TOCTOMHCTBA U HEIOCTATKH.

/JTex/

8.6 MHOTro037eKTpoAHAS ANEKTPOBAKyyMHAs JIaMIia 0,5 [IK-3.1-3 JIT.1J11.2
TETPOI: yCTPOUCTBO, IPUHIUI PaOOTHI, IK-3.1-y JI1.3J12.1
0COOCHHOCTH BOJIbTAMIIEPHBIX XapaKTEPHUCTHUK, I1K-3.1-B JI2.2 J12.3
JIOCTOMHCTBA ¥ HEJJOCTaTKU. MHOT03JIeKTpOTHAS JI2.4J13.1
JIEKTPOBaKyyMHasl JIaMIla [IEHTOA: yCTPOUCTBO, 0192
MIPUHLUI PabOThI, BOJbTaMIIEPHBIE
XapaKTepUCTUKH, JOCTOMHCTBA U HefocTaTKH. /Cp/

8.7 DeKkTpoBaKyyMHbIe MUKpostaMIibl /Tema/ 0

8.8 BakyyMmHbIe HHTETpaJIbHBIE CXEMBI. 1 MK-3.1-3 JIT.1J11.2
DNeKTPOBaKyyMHbBIE MUKPOJIAMIIBI: OCOOCHHOCTH MK-3.1-y JI1.3J12.1
paboThI, OCHOBHBIE THITHI KATOJIOB, OCHOBHBIC IIK-3.1-B J12.2 J12.3
JIOCTOWHCTBA. Y CTPONUCTBO U MPUHIIUI PAOOTHI J12.4J13.1
ANIEKTPOBAKYYMHOTO MUKpOTpuoa. /JIex/ 2122

8.9 BakyyMHbIe HHTErpabHbIE CXEMBI. 0,5 IK-3.1-3 JIL.1J11.2
DNEKTPOBaKYyMHBIE MUKPOJIAMITBI: OCOOEHHOCTH [K-3.1-Y JI1.3J12.1
paboThl, OCHOBHBIE THITHI KATOJIOB, OCHOBHBIC IIK-3.1-B JI12.2 J12.3
JOCTOMHCTBA. Y CTPOHCTBO U MPUHIUI PaOOTHI J12.4J13.1
JJIEKTPOBAKYyMHOTO MUKpoTpuoaa. /Cp/ 2132

8.10 CBUY snextponHbIe Jamiibl /Tema/ 0

8.11 OnekrpoBakyyMmHble mpudopsl CBY ¢ 2 [K-3.1-3 JIT.1J11.2
JTUHAMUYECKUM yNpaBICHUEM: IPUHIUIN JeHCTBUSA [IK-3.1-Y JI1.3J12.1
1 OCHOBHBIE THUIIBI. I1K-3.1-B JI2.2J12.3
IIponeTHbIil KIUCTPOH: YCTPOHCTBO M IPUHIUIL J12.4J13.1
paboTHI, TOCTOMHCTBA U HETOCTATKH. 0132

OTpakaTeNbHBIA KIUCTPOH: YCTPOHCTBO U
MIPUHIMI PaOOThI, JUAIa30H IPUMEHEHHSI.

JIBB u JIOB O-tuna: ycTpoicTBO U IIPUHIUII
paboThI, TOCTOMHCTBA U HeocTaTku. OCHOBHBIE
TUIIBI 3aMEJUISIOMIUX CUCTEM.

MarsaeTpoH: yCTpOHCTBO U OCHOBHBIC
XapaKTEePUCTUKH.

/JTex/




8.12 OnexrpoBakyyMHbIe mpudopsr CBY ¢ 4 3 IK-3.1-3 JI1.1J11.2
JIUHAMHYECKUM yTPaBICHUEM: IPUHITUI J€HCTBUS [K-3.1-y JI1.3J12.1
U OCHOBHBIE THUIIBL. [1K-3.1-B JI2.2J12.3
IIponeTHsblil KIUCTPOH: YCTPOUCTBO U MIPUHIUIL J12.4J13.1
paboThl, JOCTOMHCTBA U HEJOCTATKH. 21 52
OTpaxaTesbHbIH KIUCTPOH: YCTPOHCTBO U
MIPUHIAT PabOTHI, AUANa30H IPUMEHEHUSI.
JIBB u JIOB O-tuna: ycTpoHCTBO U IPHUHIIHIT
paboTHI, JOCTOMHCTBA M HenocTaTKu. OCHOBHBIC
THUTIBI 3aMEUTSIOINX CHCTEM.
MarseTpoH: yCTpOHCTBO U OCHOBHBIE
xapakTepuctuku. /Cp/
8.13 Huaukaropusie npubdopsl /Tema/ 4 0
8.14 . NaukaTopHbie TprOOPHI: OCHOBHBIC THITHI, 4 2 IK-3.1-3 JIT.1J11.2
YCTPOUCTBO U npuHIUN padoTtel. ducrien. /Cp/ [K-3.1-y JI1.3J12.1
IIK-3.1-B JI2.2J12.3
J12.4J13.1
2132
Pa3znen 9. Unas koHTakTHasi padora.
Koncyabranus. Jxk3amMmeH
9.1 WNHuas koHTakTHas padora /Tema/ 4 0
9.2 KoncynerupoBanue B Teuenne cemectpa /MKP/ 4 0,35 MK-3.1-3 JIL.1J11.2
MK-3.1-y JI1.3J12.1
IIK-3.1-B J2.2J12.3
J12.4J13.1
3132
93 Koncynsruposanue nepen sx3amMeHoM /Tema/ 4 0
9.4 KoncynbrupoBanue nepen sx3amenom /Kuce/ 4 2 I1K-3.1-3 JIT.1J11.2
IK-3.1-y JI1.3J12.1
IK-3.1-B J12.2J12.3
J12.4J13.1
2192
9.5 Yacel Ha KOHTpOIh /Tema/ 4 0
9.6 Dx3ameH /Ok3amen/ 4 44,65 I1K-3.1-3 JI1.1J11.2
[K-3.1-y JI1.3J12.1
I1IK-3.1-B J12.2J12.3
J12.4J13.1
2122

5. OHEHOYHBIE MATEPHAJIBI ITO JUCHUIIJIMHE (MO YJIIO)

O1eHOYHBIC MaTepHAIbl TPUBEICHBI B MPUIIOKCHUH K pabodel IporpaMMme JUCIUILTAHEI (CM.
JIOKyMeHT «OIEHOYHbIC MAaTEPHAIIBI IO TUCIHIDTHHE « DIEKTPOHUKAY ).

6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MO YJIA)

6.1. Pekomenayemas qureparypa

6.1.1. OcHoBHAs JIMTEpaTypa

Ne ABTOpBL, COCTABUTENH 3arnaBue WznarensctBo, | KommuectBo/
rof Ha3BaHUE
OBbC
JI1.1 | Acraiikun A. 1., BaxyyMHasi MUKPOBOJIHOBas JIEKTpPOHUKA. PU3UKO- Capos: 978-5-9515-
Boponuna JI. B., TEXHUIECKUE OCHOBHI : y4eOHOE TTOCO0He Poccwuiickuit 0197-4,
Jlumartos A. ., ¢benepansHEIA | http://www.ip
IIpoge B. b., sinepHbIid eHTp | rbookshop.ru/
Acraiikun A. 1. — BHUND®D, 60839.html
2012,377 c.




No ABTOpBI, COCTaBUTEIH 3arnaBue WsnatensctBo, | KomuuecrBo/
rof Ha3BaHUe
3BC
JI1.2 | Crenamkun B.A. OcHOBBI AMeKTpoHUKH. YacTh 1: y4ued. mocooue : YueOHOoe Ps3ans: PUL] ,
mocooue PI'PTY, 2023, |https://elib.rsr
eu.ru/ebs/dow
nload/3898
JI1.3 | Crenamkud B.A. OCHOBBI ANIEKTPOHUKH : yuel. mocodue Ps3anb, 2023, o1
96¢.
6.1.2. JlononHUTeILHAS JUTEpaTypa
Ne ABTOpBL, COCTAaBUTENH 3arnaBue WznarensctBo, | KommuectBo/
rof Ha3BaHUe
OBC
JI2.1 | XKepebuos W.IL. OCHOBBI HNEKTPOHUKU JL: 5-283-04448-
Oueproatomus |3, 1
nat.JIeHuHrp.o
Ta-uue, 1989,
352c.
JI2.2 | Jlaunn B.U., CaBenoB | DieKkTpoHuKa : Yueb.mocodue Al BTy30B PocroB-Ha- 5-222-00998-
H.C. Hony:®ennkc, |X, 1
2000, 446¢.
JI2.3 |T'yceB B.I',, I'yceB DJEKTPOHUKA U MUKPOTIPOLIECCOPHAs TEXHUKA : Y4eO. M.:Broicurik., |5-06-004271-

I0O.M. 2005, 790c. 5,1

JI2.4 |Hlyxa A.A. OnexTpoHUKa : yueo. CII6.: BXB- 978-5-9775-
[eTepOypr, 0160-6, 1
2008, 739c.
6.1.3. MeTtonuueckue pa3padoTku
Ne ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, | KommuectBo/
rox Ha3BaHUE
2BC
JI3.1 |Cremamkus B.A., IMoxynpoBOJHUKOBEIE TPHOOPHI U MACCUBHEIEC HIEMEHTEI Pasanb: PULL ,

Oszepan C.I1. MHTETPAIbHBIX cXeM : MeTon4ecKkue yKazaHus PIPTVY, 2017, |https://elib.rsr
eu.ru/ebs/dow
nload/978

6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHHKAIMOHHOIi ceTu ""UnTepHeT"
O1 | DnexrpoHuka
92 | DnexTpoHuKa

6.3 IlepeyeHb MporpaMMHOro odecrevyeHus 4 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 l'[epeqem, JIMICH3UOHHOI'0 U CB060)IHO pacnpocTpaHsaeMoro nporpaMmmMHoOro 06ecrleqemm, B TOM 4YHCJI¢

OTCYECCTBCHHOI'0O MPOU3BOACTBA

HaumenoBanue

Onucanue

Kaspersky Endpoint Security

Kommepueckast nunensus

Adobe Acrobat Reader Co6oxgunoe I10
LibreOffice Coboanoe I1O
Visual studio community Caobognoe 110
Firefox Cob6oanoe I[1O
7 Zip Caobomnoe I10
STDU Viewer Cob6oanoe 1O




Mathcad University Classroom

Beccpouno. Jumensust na IO PKG-7517-LN, SON - 2469998, SCN -
8A1365510

GIMP

CBOOOMHO pAacCIpOCTpaHIEMbId PacTPOBBIA TpadHUUecKHil pemaakTop, MporpamMma
JUIL CO3MaHUsT W OOpabOTKM pacTpoBOH TpadWKM W YACTHIHOW MOAICPIKKON
paboTsl ¢ BekTOopHOH rpadukoit. Jlumensus Creative Commons Attribution-
ShareAlike 4.0 International License

Oneparonnas cucrema Windows XP

Microsoft Imagine, Homep moamucku 700102019, 6eccpouno

Microsoft Visual Studio

Microsoft Imagine: Homep noamucku 700102019, 6eccpouno

OmneparoHHas cucTeMa Windows

XP/Vista/7/8/10

Microsoft Imagine: Homep moamucku 700102019, 6eccpouro

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUILIJINHBI (MOAYJIS)

413 naGopaTOpHBIA KOpIyC. MOMEIIEHHE Ui CaMOCTOSTeNbHOH paboThl OO0ydYaloUmMXcsl, JEKUMOHHAS ayIUTOPHS
CrenunanusupoBarHas Meoens (70 mocaoYHbIX MECT), MAarHUTHO-MapKepHast JOCKa, SKpaH.

Mynberumenniiabiit mpoektop (NEC)

INK: Intel Core 2 duo /2Gb — 1 wt

B03MOXXHOCTE TOAKIIOYCHUS K ceTu MHTepHeT u oOeclieueHMEM JOCTyNa B AICKTPOHHYI HHGOPMAIMOHHO-
obOpazoBatenbHyto cpeny PIPTY

412 naGopaTopHBIH Kopryc. y4deOHas JTa0opaTOpHWs, OCHAIEHHAs JIabopaTOpHBIM O00OpYHOBAaHWEM, JUIS IPOBEICHUS
nmabopaTopHbIX paboT  Y4eOHO-IabopaTOpHBIE CTEHABI IO OJJEKTPOHUKE U MHKPOCXEMOTEXHHKE CO CMEHHBIMHU
MaHeNsIMH;
I'enepatopsl curnanos GRG-450B — 8 mr, 1'3-112 — 8 mt;
MunnuBonbmeTp nByxkaHanbHbl GVT-427B — 8 wT;
Mynbsrumerp M-838 — 8 T,
Yacroromepsr U3-34A — 4 i,
Y3-35A — 4
BonbsT™eTp yHHBepcanbHbIH B7-26 -1 mT

415 naGopartopsslii kopmyc. [ToMerienue s camocTosTenbHON padoTel Cnenuanu3upoBaHHas Mebenb (56 mocagouHBIX
MECT), MArHUTHO-MapKepHas 10CKa, SKpaH.

Mynberumenniiabiit mpoektop (NEC)

IK: Intel Pentium /8Gb — 1 mr

Bo3MokHOCTh mopkiIiodeHHMst K cetd MHTepHeT M oOecliedyeHHEM JAOCTyNa B 3JIEKTPOHHYIO HMH(OPMAIMOHHO-
oOpasoBatenbHyto cpeny PIPTY

8. METOAUYECKHUE MATEPHAJIBI 11O JUCLHUIIJIMHE (MOAYJIIO)

Metoanyeckoe obecrieueHre AUCLMIUIMHBI MPUBEACHO B MPHUJIOKEHUH K pabodell mporpamMme AUCLUILIMHBI (CM. JOKYMEHT
«Meroanueckue yKa3aHus TUCIUIUINHBL « DIEKTPOHHUKAY).

[IOKYMEHT MOAMWCAH 3JIEKTPOHHOW MOAMMCHIO

noanncAHoO ®rsoy BO "PrPTY", PIPTY, NapwwuH Opuit Hukonaesny, 04.07.25 13:35 (MSK) MNpocTas noanuce
3ABEAYHOLLMM 3aBeaytowmii kadeapoi PTY

KA®EPbI

NoANUCAHO ®reoy BO "PrPTY", PIPTY, NapwwuH Opuit Hukonaesny, 04.07.25 13:35 (MSK) MNpocTas noanucb
3ABEAYIOLLMM 3aBeaytowmin kadeapoii PTY

BbIMYCKAIOLLIEV

KADELPbI

Onepatop 340 000 "KomnaHus "TeHzop" —




