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1 Ieapb AUCHUIIAHBI.
B pesynbrate oCBOEHUS AaHHOW MUCHMIUIMHBI Y OOydYaroUlerocs MOJDKHBI ObITh  c(hOpMHUPOBAHBI
KOMITETCHIIMK OCHOBHOM MpO(eCCHOHAIbHON 00pa30oBaTeIbHOM IporpaMMmbl OakajaBpuarta (manee -

OITOIT): OITK-1, ITK-22.

COI[ep)KaHI/IC KOMHeTeHHHI;'I KaK INTaHUPYEMBIX PE3YJIBTAaTOB O6yLIeHI/ISI IO JUCHHUIIIIMHE CM. Ta6J'II/IHBI

11,1.2ul3.

1.1

®opMupyeMble KOMIIETEHIIMH

Tabmuna 1.1 - opmupyemble TUCHUIIMHON KOMIIETSHIIUN

HaunmenoBanue Buga
KOMIIETEHIINU

HaumenoBanue kareropuu (TpyIisl)
KOMIETEHINH

KOII W Ha3BaHUEC KOMIICTCHIINHN

Ob6menpodeccnonanpHas

OIIK-1 cmocoOHOCTBIO — YYMTHIBATH
COBPEMEHHBIC TCHJICHIIMU Pa3BHTHS
TEeXHHMKH U TEXHOJIOTMA B 001acTu

obecrieueHus TexHOCHEPHOM
0€30MacCHOCTH,  U3MEPUTEIBHOU U
BBIYUCIUTEILHON TEXHUKHU,
UHPOPMALIMOHHBIX  TEXHOJOTHH B
cBOCH npoQecCuOHaTbHON
JeATSIILHOCTH

[Ipodeccronanbuas [MK-22 ciocoOHOCTBIO HCIIOJIB30BATh
3aKOHBI W  METOJbl MaTEMaTHKH,
€CTeCTBEHHBIX,  T'yMAaHUTAPHBIX U
9KOHOMHYECKUX HAyK MpH PEHICHUU
npodecCHOHATIBHBIX 33124

1.2 HuaukaTopbl J0CTUKEHHs] KOMIETEHIIM A

Tabmuua 1.2 — UnaukaTopsl JOCTHXKEHUS] KOMIIETEHLUH, GopMupyemMble TUCIMILIMHOM

Ko n Ha3Banue

Nuaukatopel JOCTUXEHUS

JII/ICHI/IHJ'II/IHI)I " IIPaKTUKH,

KOMIETECHIIUU kommnereHiuu no OITOIT dbopmupyromue komnerenuuto OITOIT
OIIK-1  crmocoOHOCTBIO He npenycmotpensr @I'OC b1.b5.12 Uudpopmatrka
YUYUTBIBATb COBPEMEHHBIE b1.b.13 ®usuxka
TEHJICHIUU pa3BUTHS b1.5.19 Jleranu wmammH ¥ OCHOBBI
TEXHUKU U TEXHOJOTHH B KOHCTPYUPOBAHMS
obnactu o0ecrnieueHus b1.b.22 DJIEKTPOHMKA "
TexHOChepHOi 3JIEKTPOTEXHUKA
0€30MacHOCTH, b1.b.23 Mertponorus, crangapTu3anus
MU3MEPUTEIIbHON u U cepTuduKanus
BBIYMCIIUTEIIBHOMN b1.b.25 HagexHoCTh TEXHUYECKUX
TEXHHKH, CHUCTEM U TEXHOTEHHBIN PUCK
nH(OpMaAITMOHHBIX b1.B.01 Cucrembl
TEXHOJIOTMI B CBOeH aBTOMATU3UPOBAHHOTO
npodeccuoHanbHOM IIPOEKTUPOBAHUS CpEeICTB
JeSITeIbHOCTH obecrieueHHs 6e30MacHOCTH

b1.B.02 Twumnoskie
TEXHOJIOTUH
b1.B.14 Vnpanenue mpoueccamu
TOpPEHUs U B3pbIBa HA POU3BO/ICTBE
b1.B.JIB.08.01 TexHOreHHBIE CUCTEMBI
1 DKOJIOTUYECKUU PUCK

IMPOMBIIIJICHHBIC




Kox u HasBanue

NHIukaTophl TOCTHKEHUS

,Z[I/ICHI/IHJ'II/IHBI " IIPpaKTUKH,

KOMIETECHIIUU kommneteHiuu no OIOIT dopmupyromue komnerennuto OITOIT

b1.B.JIB.08.02 MaremaTrnueckoe
MOJICJIUPOBAHUE TEXHOJIOTHYECKUX
MIPOLIECCOB
b2.B.02(IT) [IpousBoacTBeHHAsA
npakTHKa. TexHomornyeckas rnpakTuka
b2.B.05(I1x) [Tpoun3BoacTBEHHAS
npaktuka. [IpenaunioMHas nmpakTukKa

[1K-22 crocobHOCThIO He npenycmotrpenst @I'OC b1.5.03  OcHOBBI  3KOHOMHYECKHUX

UCIIOJIB30BaTh 3aKOHBI U 3HaHUI

METOJIBI MaTeMaTHUKH, b1.b5.11 Briciiag mateMaTuka

€CTECTBEHHBIX, b1.5.13 ®u3uka

T'yYMaHUTAPHBIX u b1.b.14 Xumus

OKOHOMHUYECKUX HAYK IIpU
pelieHu
po(heCCHOHATBHBIX 3a7a4

b1.b.19 J[leranmu MammH U OCHOBBI

KOHCTPYUPOBaHUS
b1.5.20 Termnodpusnka u
THJIPOTa30IMHAMUKA

b1.b.22 DJIeKTPOHMKA U
3JIeKTPOTEXHUKA

b1.6.27 [IlpaBoBoe peryaupoBaHue
obecrieueHust 06€30MacCHOCTU OOBEKTOB
9KOHOMHKH

b1.B.06 DxoHOMHKaA OXpaHbl TpyAa U
MIPOM3BOJICTBEHHOM 0€301MacHOCTH
b1.B.14 VYmpaBinenue mnpoueccamu
TOPCHMS M B3PhIBA Ha MPOU3BOJICTBE

b2.B.04(IT) [Ipoun3BoacTBEHHAS
npakTtuka. HayuHo-uccnenoBarensckas
pabota

b2.B.05(I1n) [IpousBoacTBeHHas

IIPpAaKTHUKaA. Hpe,[[,I[I/IHJ'IOMHaH IMPAKTHUKaA

1.3 3unaunwus, yMenusi, HaBbIkH (3YB) no nucuuninne
Tabmuua 1.3 — 3HaHus, yMeHsI, HAaBBIKH, (DOPMHUPYEMBbIE TUCIUTUIMHON

Kon v Ha3Banue WNHukatopsl 3HaHus, yMeHus, HaBbIkH (3YB), popmupyemsbie
KOMIIETEHIINU JOCTHKEHUS JTUCIUTUIMHON
KOMIIETEHIIVH,
3aKperIeHHbIE 32

JUCLHUIIIINHON
OIIK-1 CHOCOOHOCTBIO 3HaTh:
YUUTHIBATh COBPEMEHHBIE - OCHOBHBIE THIIBI D3JEKTPUYECKMX MAallMH H
TEHCHIINH pa3BUTHUSA TpaHcGOpMaTopoB U 00JIaCTU UX IPUMEHEHHUS;
TEXHUKH M TEXHOJOTMHA B - OCHOBHbIE THUINBI M OOJAaCTH NpPUMEHEHHUs
obnactu o0ecrnieueHus AJEKTPOHHBIX MPUOOPOB U YCTPOUCTB;
TeXHOC(hEepHOH Ymersb:
0e30MacHOCTH, - pa3pabaTbIBaTh NPUHLUINAIBHBIE JIEKTPHUYECKHE
WU3MEPUTEIIBHON u CXEMBI.
BBIUMCIIMTCIIBHOM  TEXHHUKHU, Baagern:
UH(POPMALIMOHHBIX - HaBbIKaMH pabOTBl €  DBJIEKTPOTEXHUUYECKOU
TEXHOJIOTHI B CBOEN anmnapaTypou M 3JIEKTPOHHBIMH YCTPOMCTBAMM.




Kon n nazBanue Nunukatopsr 3nanus1, ymeHus, HaBbIkU (3YB), dopmupyemsbie
KOMTIETCHITNH TOCTHKEHUS JTUCITUTUTHHOMN
KOMITETEHIIHUH,
3aKpeTJICHHBIC 32
MYCLIAILIIMHON

npohecCHOHABLHOM
JESITENIbHOCTH
[MK-22 cnocoOHOCTHIO 3HaTh:
UCIIONIB30BAaTh  3aKOHBI U - OCHOBHBIE  3aKOHBl  3JEKTPOTEXHUKH  JUIA
METO/TBI MaTEeMaTHKH, INEKTPUYECKUX U MATHUTHBIX IETEH;
€CTECTBEHHBIX, - IPUHLMUIBI TOCTPOCHHUS DIEKTPUUECKUX MAallHH,
TYMaHUTaPHBIX u Iened, OJICKTPOHHBIX  CXEM MPU  PEHICHUH
SKOHOMHMYECKUX HayK MpHu npodecCHOHANBHBIX 3a]1ay.
pelesnn Ymern:
npodeccuoHaIbHBIX 3a7a4 - IPUMEHSTD OPUHLIMIBL  TTOCTPOCHUS

ANEKTPUUYECKUX LIETIeH U AJIEKTPOOOOPYIOBAHUS B C
Baanern:

- HaBbIKaMHN py‘IHOFO 158 BHGKTpOHHOFO HOCTpOGHI/Iﬂ
CXeM W IIeNeld Mpu penieHuH Mpo(ecCHOHATBHBIX
3ajad.

2 O0béM U TPYAOEMKOCTH TUCHMILIMHBI 10 BUAAM Y4eOHBIX 3aHATHIA.

DopMBbI IPOMEKYTOYHOH ATTECTALUH.

Tabauma 2 — O0beM U TPYAOEMKOCTh JUCIHUTUIMHBI 10 BUJAM YIeOHBIX 3aHATHN

OO0mast TpyA0eMKOCTh U BHUJBI y4eOHOM pabOThl O JUCIUILIMHE,
MIPOBOIMMEIE B pa3HBIX (popmax

O6béM uvacoB o popmam
o0y4eHus

00 0390 300

1 O6mas TpyA0eMKOCTh AUCIUTIINHBI

72 72

2 KontakTHas pabora oOy4armmuxcs ¢ TpenojaBareieM (10 60 18

BUJIaM Y4eOHBIX 3aHATHI) (BCETo)

AynuropHas padota (Bcero):

60 18

B TOM YHCIJIC:

JIEKIIAHA

24 6

MPAKTUYCCKUC 3aHATUSA, CCMUHAPbI

24 8

PAaKTUKYMbI

nabopaTopHbIe padOTHI

12

B MHTEPAKTUBHOH popme

B DJIGKTPOHHOU (hopme

Bneaynuropnas padota (Bcero):

B TOM YHCIC, HWHIAUBHUIAYAJIbHASA pa60Ta 06yqa101u1/1x051 C
npernoaaBaTciicM

INOATOTOBKaA KprOBOfI pa60TBI /KOHTaKTHAas pa60Ta1

TPyIIIOBasi, WHAWBUIYyaIbHAsh KOHCYJIbTAllUs W WHBIC BHIBI
yueOHOIl 1eATeIbHOCTH, NPEeyCMaTPUBAIOIINE TPYIIIOBYIO MU
UH/IMBUYAJIbHYIO paboTy 00y4aromuxcs ¢ NpernoaaBaresieM

TBOpUecKas pabota (dcce)

KOHTpOJIbHAs paboTa




3 CamocTosTenbHas pabota 00ydaromuxcs (BCero)

12

50

4 TIpoMexyTOUHasl aTTeCTalMs 00y4Jaronierocs — 3a4eT

3. YueOHO-TeMaTHYEeCKUI IJIAH U COleP:KAHNE TUCIUILINHBI.
3.1 YueOHO-TeMaTH4eCcKuii NJIaH

Tabmuma 3.1 - YueobHo-temarnueckuit mwian OPO

E O6man TpyaoemMKocTh 3aHATHI (4ac.) ®opMBI TeKyIero
= Paznennl M TEMBI THCHMILUTMHBI TPYAOCMKOEEH 0®0 KOWTPOIT M
5 10 3aHSTUAM (6cezo uac.) AyauTopH. MPOMEKYyTOUHOU
%)
= 3aHATUHA CPC aTTecTaluu
P JeKIl. | MpaKT. | Jab. ycuepaeMocTH
Paznen 1. OCHOBHBIE HOHATHS U MOJENU VYcTHBIN onpoc, peleHue
TEOPUH IEKTPOMArHUTHOTO MOJIS yueOHBIX 3a/1a4
1-2 OCHOBHBIE 3aKOHBI U OMpeIeNIeHNs TeOpHH 7 2 2 2 1
NIEKTPUUECKUX  LETeH, TOMOIOTHIECKHE
rapamMeTpsl n METOJIBI pacuera
IIEKTPUUCCKUX IeTIeH
Pasmen 2. AHanu3 yCTaHOBUBILETOCS VYcTHBIN onpoc, pelieHue
3.4 | POKUMA B LETSX CHHYCOMJAIBHOTO TOKA. 7 2 2 2 1 y4eOHBIX 3a1a4
MHOTOITOFOCHBIE IETH
Tpexda3zHble 11enu nepeMeHHOr0 TOKa
Pazmen 3. Pacuer anekTpuuyeckux Iemen VYcTHBIN 0npOC, pellIeHue
IIpU MEPUOTUYECKUX HECHHYCOUAATbHBIX yueOHBIX 3a/1a4
BO3JIEHCTBUAX
5-7 | Pacuer mepexoHbIX MPOIECCOB B IIETAX BO 7 4 2 2 1
BpeMeHHOW  oOiactu.  Vcmonb3oBaHue
npeobpasoBanus Jlammaca g aHanm3za
nenel. [Tepenarounas GyHKINS 1eTH
Paznen 4. Ananus u pacuer 3NeKTpUYECKUX VYcTHBIN onpoc, pelieHue
LeTei ¢ HeJTMHEHHBIMU 3JIEMEHTaMH y4eOHBIX 3a1aq
8 | OcHOBHBIC 3aKOHBI U OIPEICICHUSI TCOPUU 5 2 1
MarHUTHBIX [ened. AHamM3 W pacder
MarHUTHBIX IIener
Pazmen 5. Dnekrpuueckue menu  c VYcTHBIN onpoc, pelieHue
g. | pacmpesieneHHbIMu napameTpamu u y4eOHBIX 33134
11 | TepeXOaHbIE MPOLECCHI B HUX 7 4 2 4 1
OJeKTpUUECKHe U3MEPEHUS U IPUOOPHI
DNeKTpUUECKUe MAIIHMHbI
Pa3znen 6. duznueckue OCHOBBI VYcTHBIN 0npOC, pelleHue
3JIEKTPOHUKHU y4eOHBIX 33724
12 | Cxembl  3aMelieHHs,  IapaMeTpbl | 5 2 1
XapaKTEePUCTUKH IOy IIPOBOTHUKOBBIX
pubopoB
Paspmen 7. AmnanoroBas CcXeMOTEXHHKA. VYcTHBIN onpoc, pelieHue
YcunurenbHble KacKaabl IEPEMEHHOTO W y4eOHBIX 33134
13- | mocrossHHOTO TOKa. OOpaTHBIE CBS3H B 14 4 4 4 2
16 | ycunmurensx  AHAaJOTOBasCXEMOTEXHHKA.
VICTOYHMKH BTOPWUYHOTO SJIEKTPONUTAHMS.
DTaJOHHBIC HCTOYHUKH
Pazmen 8. AmnamoroBasg CXEMOTEXHHKA. YCTHBIN onpoc, penieHue
OmnepanvoHHBIE M PEHIAIONINE yCHIUTEINN, y4eOHBIX 33134
aKTHBHbIE (DUIIBTPBI, KOMIIAPATOPHI
17 AmnHanoroBple ¥ IM(POBBIE SIEKTPOHHBIC 10 2 2
KITIOUH
[udposas CXEMOTEXHHUKA. basoBeie
9JIEMEHTHl MHTETPAIBHBIX CXeM. THIIOBEIE
KOMOHMHAIIMOHHBIE CXEMBI
18 | Pasmen 9. ITocmenoBaTenLHOCTHEIE 10 2 2 YcTHBIN onpoc, pelieHue




\; Oﬁnmaﬂ TpynoemMkocTh 3aHATHII (Yac.) @opMBbI TeKylIero
= Paznesbl M TeMbI JHCHMILUIMHBI TIEZ?;);M: : cc)Tb 0®0 KOHTPOIA M-
% 10 3aHATHAM ) AyaHuTOpH. TIPOMEAYTOHOU
= 3aHATHSA CPC aTTecTaluH
z JeKIl. | mpakT. | J1aé. ycneBaeMocTH
IU(pPOBBIE YCTPOICTBA Y4eOHBIX 33124
udpo-ananoroseie u aHanoro-uudpoBbe
npeoOpa3oBaTeH.
Metoasl M CcpeAcTBAa  aBTOMAaTHU3aIUU
CXEMOTEXHUYECKOTO MIPOEKTUPOBAHUS
JNEKTPOHHBIX CXEM
18 | IIpomMexyTOoUHas aTTeCTaIUs 3auer
Bceero: 72 24 24 12 12
Tabmauma 3.2 - YuebHo-Temarmnueckuii wiad 3P0
\; 06"1uaﬂ Tpya0eMKOCThb 3aHATHIA (4ac.) @opMBI TEKYLIEro
= Paznesibl M TeMBI THCHMILUIMHBI PYAOCMEOETE 300 KOHTPONS M-
5 1O 3aHSATUAM (6cezo uac.) AyauTopH. MPOMEKYTOTHOH
%)
= 3aHATUSA CpPC aTTecTaluu
P JeKIl. | mpakT. | Ja6. ycneBaeMoCTH
Paznen 1. OCHOBHBIE HOHATHS M MOJENU VYcTHBIN 0NpOC, pellIeHue
TEOPHUH IEKTPOMArHUTHOTO TOJIS yueOHBIX 3a/1a4
OCHOBHBIE 3aKOHBI U OIPEICNIECHUs TEOPUU 7 4
JNEKTPUYECKUX Ilenel, TOIOJIOTHYecKue
napaMeTpsl U METOIbI pacueta
IIEKTPUUCCKUX IeTIeH
Pasmen 2. AHanu3  yCTaHOBHBILETOCS VYcTHBIN onpoc, pelieHue
peKMMa B LEMAX CHHYCOMIAIBHOTO TOKa. 7 7 y4eOHBIX 3a1aq
MHOTOITOFOCHBIE IETH
Tpexc¢a3zHple 11enu NepeMEeHHOT0 TOKa
Pasmen 3. Pacuer snexkTpuyeckux uemnei VYcTHBIN onpoc, pelieHue
IIPU TIEPUOJMYECKUX HECHHYCOMIAIBHBIX y4eOHBIX 3a1aq
BO3JIEHCTBUAX
PacdeT mepexoaHbIX MPOIECCOB B LIEMAX BO 7 2 2 7
BpeMeHHOH  obmactu.  Mcmose3oBaHue
npeobpasoBanus Jlammaca g aHanm3za
nenei. Ilepenatoynas GyHKUusS enu
Paznen 4. AHanm3 U pacder 3MEeKTPHUECKUX YCTHBIN onpoc, penieHue
Heney ¢ HeJIMHEHHBIMU DJIEMEHTAMU y4eOHBIX 33724
OCHOBHBIE 3aKOHBI U OIPEAEICHUs] TEOPHU 5 5
MarHUTHBIX [ened. AHamM3 © pacyer
MarHUTHBIX IIener
Pazmen 5. Dnekrpuueckue menu  c VYcTHBIN onpoc, peleHue
pacIpeaeieHHbIMA napamMeTpamu u y4eOHBIX 33134
MepeXOIHbIE TIPOIECCH B HIX 7 2 4 2 7
DNeKTpUuYecKre N3MEPEHUsI U IPHOOPEI
DneKTpUUECKUe MAIIHMHbI
Paznen 6. duznueckue OCHOBBI VYcTHBIN 0npoC, pelleHue
JNEKTPOHUKHU y4eOHBIX 33134
CxeMbl  3aMeIIEHHs, TapaMeTpel U 5 5
XapaKTePUCTHKH HOJTYTIPOBOTHUKOBBIX
pubopoB
Pazmen 7. AmnamoroBasg CXEMOTEXHHKA. VYcTHBIN 0npoC, pelleHue
YcunurenbHble KacKaabl IEPEMEHHOTO U y4eOHBIX 3314
MOCTOSTHHOTO TOKa. OOpaTHble CBSI3M B 12 2 5 2 4
YCWINTEISIX ~ AHaJIOTOBAsiICXeMOTEXHHKA.
VICTOYHMKH BTOPHYHOTO 3JIEKTPOITUTAHMS.
OrajOHHbIE HCTOYHHUKH
Pazgen 8. AmamoroBas cXeMOTEXHHKA. 8 4 | YcrHb onpoc, pelieHue




\; Oﬁnmaﬂ TpynoemMkocTh 3aHATHII (4Yac.) @opMBbI TeKylIero
= Paznesibl M TeMbI JHCHMILIMHBI TIEZ?;);M: ; cc)Tb 3@0 KOHTPOI |
% 10 3aHATHAM ) AyaHuTOpH. TIPOMEAYTOHOU
= 3aHATHSA CPC aTTecTaluH
b4 JieKl. | mpakT. | Ja6. ycneBaeMoCTH

OmepanioHHBIE W PELIAIOIINE yCHIIUTEIH, y4eOHBIX 3a1aq

aKTHBHBIE (QUIBTPBI, KOMIAPATOPHI

AmnarnoroBele M IU(POBBIE JIEKTPOHHBIE

KIIFOUH

udposas CXEMOTEXHHKA. ba3zossie

9JIEMEHTHl MHTETPAIBHBIX CXeM. THIIOBBIE

KOMOHMHAITHOHHBIC CXEMBI

Pasnen 9. ITocnenoBaTeIbHOCTHBIE VYcTHBIN onpoc, pelieHue

IU(pPOBBIE YCTPOICTBA Y4eOHBIX 33124

Hudpo-ananorossie u aHAIOTO-IIH(PPOBHIE

mpeoOpa3oBaTeny. 10 4

Mertogsl W CpPEeACTBA  aBTOMAaTH3AIMU

CXEMOTEXHHIECKOTO TIPOEKTUPOBAHUS

JNEKTPOHHBIX CXEM

KonrposbHas padborta 4

[IpoMexyToUHas aTTecTalus 3auer

Bcero: 72 6 8 4 50

3.2. Conep:xanue 3aHATHH IO BUJAM Y4eOHOU PadoThI

Tabnuna 3.2 — ConepkaHue AUCHUTIIHHBI
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HaumenoBanue paznena,
TE€MbI JUCIUILINHBI

Coneprxanue 3aHATUS

Cooeparcanue 1eKYUoOHHO20 Kypca

Paszgen 1. OcHOBHBIE OHATHS U MOAEIH
TEOPHUH DIICKTPOMATHUTHOTO TOJIS
OCHOBHBIC 3aKOHBI ¥ OMPEACICHUS
TEOpUH AIIEKTPUICCKHUX ETIEH,
TOTOJIOTHYECKUE MapaMEeTPhl U METO/IbI
pacuera JIeKTPUUECKUX Lenei

[MonsiTue 00 3ekTpoMarHnTHOM nosie. VHTerpasbHble u aud depeHaibHbIe
COOTHOIIIEHHS MEX/[y OCHOBHBIMH BEJTMUYMHAMH, XapaKTEPU3YIOIIUMH T0JIE.
ITonpasnenenue aMeKTPOTEXHUUECKUX 3a7a4 Ha IETHBIE U ITOJIEBHIE.
ITaccuBHBIE (pe3uCTOp, MHAYKTUBHAS KaTyIIKa, KOHACHCATOP) AIEMEHTEHI
NIEKTPUYECKOH [N, UX CBOMCTBA M XapaKTepUCTUKH. CXEeMBI 3aMEIIeHUS
9JIEKTPOTEXHUYECKUX YCTPOMCTB.

OCHOBHBIE TIOHATHSA U 0003HAYCHUS AIEKTPHUSCKUX BEIIMIHH U AIIEMEHTOB
3JIEKTPUUYECKUX Lieniel. ICTOUHUKY ¥ IPUEMHUKH 3JIEKTPUIECKONH IHEPTHHU.
AxtusHble (ncTogrukd JJIC 1 TOKA) 3IEMEHTHI IIEKTPUICCKOH LIeIH, UX
CBOWCTBA M XapaKTePUCTUKU. B3anMHEIe TpeoOpa3oBaHUs aKTHBHBIX
3JIEMEHTOB.

Tormonormaeckue MOHATHS TEOPUH MEKTpHUIeCcKuX Tenei. Kimaccudukanms
LIeTIeH: INHEWHbIE U HeJIMHEHHbIe, HEPa3BETBICHHBIE U Pa3BETBIICHHbBIE C
OJIHAM Y HECKOJbKMMH UCTOYHUKAMHU YHEPTHH, C COCPEIOTOUYSCHHBIMU U
pacrpeieleHHBIMH MTapaMeTpaMHu.

OCHOBHBIE IPUHIIUIIBI, TEOPEMBI U 3aKOHBI AJIEKTPOTEXHUKH. [TprHIIMI
HETIPEPHIBHOCTH (3aMKHYTOCTH) IEKTPHYECKOTO TOKA i MATHUTHOTO ITOTOKA.
3akonsl Oma u Kupxroda. [IpuHIMIBI cyneprno3uiy, KOMIIEHCAU 1
B3auMHOCTH. TeopeMa 00 SKBHBAJICHTHOM aKTHBHOM JIBYXITOJFOCHHKE.
Meronbl aHanM3a ¥ pacyeTa JMHEHHBIX AIEKTPUUECKUX LEeNel MOCTOSHHOTO
Toka. OOIIMe MPUHIUITEI pacyeTa Lenei. YPOIIeHHe CTPYKTYPHI Iereit
METOJIOM 3KBHBAJICHTHBIX MPeoOpa3oBaHuii (TpaHcuUryparmu). AHamu3 u
pacdeT HEpa3BETBIICHHBIX AIEKTPUUECKUX LENEH ¢ OAHUM U HECKOJIBKHUMU
HCTOYHHUKAMH SHEPTHH. AHAJIN3 U PacdeT Pa3BETBICHHBIX dJEKTPHUIECKUX
1enei ¢ HeCKOJIbKUMHU UCTOYHUKAMH SHEPTUH ITyTeM NMPUMEHEHUS 3aKOHOB
Kupxroda, MeTO10B: KOHTYPHBIX TOKOB, Y3JIOBBIX HAMPSKCHUH,
9KBHUBAJICHTHOTO AKTHBHOTO JBYXIOIIOCHUKA.

Pazmen 2. AHaim3 yCTaHOBHBIIETOCS

Crioco0bI IpeCTaBICHUS U MapaMeTpPhl CHHYCOUIATbHBIX (QyHKIIUH.
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HaumenoBanue pasnena,
TEMbI JUCHUITIJINHBI

ConeprxkaHue 3aHATUS

pekuMa B UENSIX CHHYCOMIAIbHOTO
TOKa. MHOTOIIOJIFOCHBIE IICTTH
Tpexdas3nple menu nepeMeHHOro TOKa

MrHoBeHHOE, cpeiHee U ACHCTBYIONIEeE 3HAYSHUS CHHYCOMJAIbHOTO TOKa
(HampspKEHMS).

Cocrasnenne nu¢epeHIINaTbHbIX ypaBHSHNH TSI aHAIIn3a TIeTieH ¢
MOCJICI0BATENBHBIM U MTAPAJIIETbHBIM COCIMHEHNEM IIEMEHTOB U X
penieHne. AKTUBHOE, PEaKTHBHOE M IIOJIHOE CONPOTHBIICHUSI BETBH.
BekropHas auarpamMma HanpspKEHUR U TPEYTOJIBHUK COIPOTUBIICHUN BETBU.
Da30BbIC COOTHOLIEHHUS MEKAY TOKOM U HAPsDKEHHEM. MOITHOCTH B HETISX
nepeMeHHOro Toka. KoadduuneHT MomHOCTH (COS®) U eT0 TeXHUKO-
HKOHOMUUYECKOE 3HAaUCHHUE.

KomrutekcHbIi MeToJ1 pacdyeTa JIMHEHHBIX LeTel MepeMEHHOT0 TOKa.
KomMruiekcHbIe cXeMbl 3aMelleHns IEeKTpuIecKux neneid. KommiekcHoe
CONPOTHUBIICHHE M KOMIUIEKCHAsI IIPOBOMMOCTh BeTBH. KoMmuiekcHas
MOIIHOCTh U OaJlaHC MOIIHOCTH B LIETSIX CHHYCOUIAIBLHOTO TOKA.
Pe3oHaHCHBIE SIBJIEHUS B 3JICKTPUYECKUX LIEMSX, YCIOBUSI BOSHUKHOBEHHS,
[IPaKTUYECKOE 3HaueHHEe. YaCcTOTHbIE CBOMCTBA LIENEe NEPEMEHHOIO TOKaA.
AHanu3 u pacueT Tpex(a3HbIX [enei MepeMeHHOTO TOKa. DJIeMEHTHI
Tpex¢a3upix neneir. CocoOsr n300pakeHns U coennHeHns a3 TpexdasHoro
WCTOYHMKA IMTAHUS U IPUEMHHUKOB SHEPTHH.

Tpex- 1 4eThIpeXIPOBOIHBIE CXEMBI MUTAHH NPHEMHUKOB. COOTHOIICHNUS
Mekay (ha3HBIMH M TMHCHHBIMHU HANPSDKCHUSIME B CHMMETPHYIHON CHCTEME
9J1C ucrouHuKa.

CoenuHeHuUs IPUEMHUKOB TpeX(a3HOH Leny 3Be3/10i U TPEYTOIbHUKOM U
0COOEHHOCTH UX pacyeTa MPH CUMMETPUYHBIX U HECUMMETPHYHBIX Harpy3Kax.
Ha3nauenue HEUTpaILHOIO NPOBOJA.

MorHocTb TpexdaszHnoii nenu. KoadduuneHt momHocTy.

TexHnka 6e30aCHOCTH IPH SKCIUTYaTAINH TpeX(a3HbIX YCTPOHCTB

Paspen 3. Pacuer snexTpuyeckux ueneu
npu TIEPUOTNICCKAX
HECHHYCOMIATBHBIX BO3ICHCTBHAX
Pacder mepexoHBIX TPONECCOB B LEMIX
BO BpeMeHHOI obmactu. Vcmonp3oBaHne
npeoOpaszoBanus Jlammaca mis aHamm3a
ueneii. [lepenarounas GpyHKIMS LETH

Ilepnoguueckue HECHHYCOWJANbHBIE BO3ACHCTBUS U Pa3lIOKEHUE UX B Psj
®ypre. OcobenHocTH pacyera Kod(h¢uUIHeHTOB psinma Dypre mpu HATHIUH
CUMMETPHHU B JOPME CUTHAIIOB.

MaxkcumanbHbIe, CpeJHIe U NeHCTBYIOMNE HAIPSDKEHUS (TOKH).

AHanu3 MPOCTEHIINX 9aCTOTHO-U30MPATEITEHBIX ueneun
MOCJIeI0BATENEHOM (TIapauIeIbHOM) BKITIOUCHUH PEAKTHBHBIX AJICMEHTOB.
DNeKTpHUYecKne CXEMBI U MPHHIUIB paOOThl MPOCTEHINNX CITIAXKUBAIOIINX U
PE30HAHCHBIX YCTPOMICTB.

MOITHOCTH B IENAX HECHHYCOUAAIBHOTO TOKA.

OcobeHHoCTH paboThl TpeX(ha3HBIX IETeil HECHHYCOUIAIBHOIO TOKA.

ITonaTHe 0 mepexoHBIX Ipolleccax; KOMMYyTalusa, COOCTBEHHBIE KOJeOaHH
LeNW W BBIHY)XJICHHBIH pexxuM. IlepexonHble MpOLECCH B LEMSIX MEepBOro
MOpsAJKa MpPHU BKJIIOYEHUH UCTOYHUKOB IOCTOSIHHBIX CHUTHaJIOB. IlepexonHble
MPOLIECCHl B LIEMH, COJEPKALIe MHIYKTUBHBIA, EMKOCTHOW M PE3UCTUBHBIN
3JIeMEHTHI (KOJIeOaTeTbHBIH, alIePHOAMYSCKIA U KPUTHIECKUH PEKUMBI).
3akons!r Kupxroga B omeparopHoii ¢popme. OnepaTopHbIC YpaBHEHHUS H CXEMBI
3aMELIEHUs] HJIEMEHTOB LeNH. AHaiu3 IMEpPEeXOAHBIX IPOLECCOB B LEMAX C
[IOMOIIBIO npeodpa3oBaHus Jlannaca. Ucnonws3zoBanue TEOPEMBI
3ama3/eIBaHus I MOJy4YeHNs N300paKeHUI CUTHAJIOB.

Iepenarounast (pyHKIUS I[EMH U €€ CBA3b C HUMITYJIbCHOM, MEPEXOTHON u
YAaCTOTHBIMU XapakTepucTHKamu Lenu. CBs3b nepeaaTodHblx (yHKuuit c
muddepeHIUaIbHBIMA yPAaBHEHUSAMH IIEMIH M YacTOTaMH €€ COOCTBEHHBIX
KosieOaHui.

pu

Pazmen 4. Amanm3 w®m  pacder
9JIEKTPUYECKUX Lened ¢ HelMHEHHBIMU
3JIEMEHTAMU

OcCHOBHBIE 3aKOHBI UM  OINpEAeNICHUs
TEOpUM MArHUTHBIX Lened. AHalu3 U
pacyeT MarHUTHBIX Lenei

BonbT-amnepHbie XapaKTepUCTUKN HEJIMHENHBIX 3JIEMEHTOB. Y IPABISEMbIE
HEJIMHEHHEIC 3JIEMEHTBI.

AHanu3 ¥ pacyer Leneil NOCTOSIHHOTO TOKa ¢ HEJTMHEHHBIMU 3JIEMEHTAMU [TPU
MOCJIE0BATEILHOM U MapallIeIbHOM HUX BKIFOUEHHUU.

AHanu3 ¥ pacyer Lenel NepeMeHHOro TOKa C HETMHEHHBIMU 3JIEMEHTaMHU.
WueprionHbie v O€3pIHEPIIMOHHBIC HETMHEHHBIC 3JIEMEHTHI.

Mertonbl pacueTa HEJIMHEHHBIX JIEKTPUUECKUX 1ieTiel ¢ mpuMeHeHueM DBM.
OCHOBHBIE MATHUTHBIEC BETMIHHBI M 3aKOHBI JIEKTPOMArHUTHOTO TTOJISL.
CBolicTBa W XapaKTePUCTUKUA (PeppOMarHUTHBIX MaTepHalioB. MarHuUTHBIE
[IENU MOCTOSIHHBIX MAarHUTHBIX MOTOKOB. [IpuMeHeHrne 3aKoHa IMOJIHOTO TOKa
JUIsl aHajgW3a M pacyeTa MarHMTHOW 1enu 0e3 BO3AYIIHOTO 3a3opa B
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HaumenoBanue pasnena,

ConeprxkaHue 3aHATUS

XapaKTePUCTUKH  MOJIYIPOBOIHUKOBBIX
mprOOpoB

/i TEMBI JUCITUIIIINHBI
MarHMTOIIPOBO/E M C BO3MYLIHBIM 3a30poM. CXeMbl 3aMeLICHUs] MarHUTHBIX
nienieii. 3akoH OMa 1 3akoHbI Kupxroda i MarHATHBIX IETei.

5. Pasmen 5. Omekrtpuueckne wemm c | [ToHATHE 0 memsx ¢ pacupeneneHHBIMU mapaMmerpaMu. uddepennnaipabe
pacmpesieneHHBIMH  TapaMeTpaMu | | ypaBHEHHMs JIMHWUU C pacTpelelIeHHBIMY TapaMeTpaMu. PerreHne ypaBHeHUS
MepEXOJHBIC TIPOIIECCH B HUX nuHuH. BoHOBOE conportusnenue. OnpeneneHne HaupsHDKEHU U TOKa B
DNeKTpUIeCcKNe H3MEPEHUS U IPHOOPHI | JIF0OOH TOUKE JIMHUH.

DNEeKTpUIECKNE MAITHHBI [Mamatorue u oTpakeHHbIE BOIHEL. Da3oBas ckopocTs. JImHMS 6e3 HCKaXeHUH.
CornacoBaHHas Harpy3ka. BxogHoe conpoTHBiieHne HarpyK€HHOW JINHUY.
Crosture BOJIHBI B JIMHUM 0€3 NOTepb. berymiue, cTosune n cMeIaHHble BOJHBI
B JIMHKM Oe3 roteps. LlenHas cxema.
[Manaromyie U oTpakeHHbIE BOJIHBI HA JIMHUH. DJIEKTPOMArHUTHBIE TPOLECCHI
NPY JIBMXKCHUH TPSIMOYTOJIHON BOJIHBI 1O JHHUH. CxeMa 3aMelleH s JIMHUY.
[TepexoHbIE TIPOLIECCHI TP BKIIOYCHUH JIMHUH. JIMHUS 3a1epKKH.

6. Paznen 6. ®usnmueckue  ocHOBHI | COCTOSHHMS  3JEKTpOHa B aroMe, CBSI3M aTOMOB B KpHCTa/UIax,
3NEKTPOHUKHI KpHCTaJTMdecKas pemeTrka. QOHOHBI. DHEPreTHYECKHE YPOBHU JJIEKTPOHA B
CxeMbl 3aMeIIeHHs, MapaMeTpsl W | U30JMMpoBaHHOM artoMe. (OOOOIIeCTBICHHE JIIEKTPOHOB B  KpHCTaIIE.

BonHoBast (QyHKIUS BIEKTpOHAa B KpUCTaIe. JIBIDKCHHWE 3JIEKTpPOHA B
KpHUCTaJIe MOJ ACHCTBHEM BHEIIHEHN CHIBI.

3anoyHEHWE 30H DJIEKTPOHAMHU M JEICHHE Tel Ha METaJlIbl, AUAIEKTPUKH U
noynpoBogHUKN. COOCTBEHHBIE MONYNPOBOJHUKU. IlOHATHE O IBIpKax.
JIokanbHbIE YPOBHH B 3alIpellleHHOI 30He. IIprMecHbIe NOIyNIPOBOJHUKY.
I'eneparus 31eKTpOHHO-ABIPOUHBIX Hap. TerutoBas renepanusa. KoHneHTpamus
HOCHTeNell 3apsaa B COOCTBEHHOM MONYNPOBOAHHMKE. YpoBeHb @epmu.
[Tonoxxenue ypoas @epMu 1 KOHLIEHTpALUs CBOOOIHBIX HOCUTENEH 3apsija B
COOCTBEHHBIX IONYNPOBOAHUKax. KoHIEHTpauust HocuTened 3apsga H
nojoxeHue ypoBHI @DepMu B TNpUMECHBIX HOIynpoBogHukax. llonesas
reHepauus HocuTened 3apspga. ['eHepanuss HocuTened 3apsga NOpHu
coynapennsx. Ilponeccel pekoMOMHaIMK HOCHTENeH 3apsina. Bpems >xusHm
HOCHUTETEH.

SIBnennss mepeHoca 3apsgoB. [lpeid 3apsmoB B ANEKTPUUYECKOM  MOJIE.
Juddysus HocuTenel 3apsga B MONYNPOBOJHUKAX. [IOHATHE MOABMKHOCTH
HOCHUTeNeH 3apsiia U ee 3aBUCUMOCTh OT TeMIIepaTypbl. DJIEKTPOIPOBOTHOCTh
MOJTYTIPOBOTHHUKOB.

PaBHOBecHBIE W HEpaBHOBECHBIE HOCHTENIM 3apsna. KeasmypoBHu Pepmu.
Hpeiid u nuddy3us HepaBHOBECHBIX HOCUTEICH. Y paBHEHHUS HENPEPHIBHOCTH.
ITonsatue snexTpudeckoro mepexoxa. [lepexon MeTamn — MOIYNPOBOIHHK.
Bomer — ammnepnas xapakrtepuctuka (BAX) mepexoma. Ilepexom mexmy
HNOIYNPOBOJHMKAMM N W P TunoB. [loHATHE CHUMMETpPUYHOrO U
HECUMMETPUYHOI0 Iepexonaa. P-N mepexoa B PaBHOBECHOM COCTOSHHH. P-N
Hnepexol, CMELIEHHBI B MPSMOM HAalpaBICHHWU, KOHLIEHTPALMU HOCUTEIEH
3apsnoB, BAX nepexona, CMELIEHHOrO B IPSIMOM HAIIPAaBICHHUU. P-N NEPEXON,
CMEIIEHHbI B 0OpaTHOM HampaBJeHWH, KOHIIEHTPAIlMK HOCHUTENEH 3apsJioB,
BAX mepexona, CMEHMICHHOTO B OOpaTHOM HampaBieHUH. VMITyIbCHBIE U
BBICOKOYACTOTHBIE CBOMCTBa P-N mepexona. EmMkoctu p-n mepexona. [Ipo6oit
p-n mepexona.

[TomympoBOIHUKOBBIE AMOABL. MaJOMOIIHbIE BBIIPSIMUTENIBHBIE JTHOMIBI.
[Mpunnun peiictBus, BAX. MmynbcHBIE JUOJBI, CTAOMIMTPOHBI, BaAPUKAIIBI.
IMpunmun  neiictBus, BAX wu mnapamerpsl. TyHHenbHbIE W JIABUHHO —
nposetHsle 1uoabl. [IoHsATHE 0 cxeMax 3aMelIeHUsl JIEKTPOHHBIX MPHOOPOB.
Cxema 3aMelleHus NOIYIIPOBOAHUKOBOrO Anoaa. KoMMyTallmoHHBIE TOTEPH B
JUoJax.

BunonspHelii TpaH3ucTOp. Y CcTpoiicTBO. OCHOBHBIE IPOLIECCH MPOUCXOSAIINE
B TpaH3uCTOpe (HMpUHLMN AeHCTBUS). DPdexT MOomyIsanuu TOMMUIMHBL 0a3bl
(3ddexr Dpnu). CxeMbl BKIIOUCHHS OUIOIAPHOTO TpaH3ucTopa. CtaTHyeckue
XapaKTepUCTUKN OUTIONSPHOTO TpaH3UCTOpa B cxeme ¢ obmel 6a3oit (OB).
Mopens 36epca — Momra. Cratudeckne mapaMeTpsl OWIOIAPHOTO
TpaH3HUCTOpA.

IlosneBoli TpaH3UCTOpP C YHOPAaBISIIOIIMM P-N IEPEXOJOM. Y CTPOHCTBO.
[Mpunmun geiictBus. CxeMbl BKIFOYEHHUS TTOJIEBOTO TpaH3ucTopa. CTaTuaeckne
XapaKTEPUCTHKH IIOJIEBOTO TPAH3HWCTOpPA C YIPABILSIIOMIKAM P-N IEpEeXOI0M.
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HaumenoBanue pasnena,
TEMbI JUCHUITIJINHBI

ConeprxkaHue 3aHATUS

YacrorHble cBoiicTBa. CxeMbl 3aMelIEHHS M MapaMeTpbl TpPaH3UCTOpa.
Pa3HOBHAHOCTH MONEBBIX TPAH3UCTOPOB C YIPABIAIOMINM P-N MEPEXO0IOM.
[oneroit Tpam3ucTop ¢ w30dAMpoBaHHBIM 3aTBOpoM (MUII-TpaH3ucTop).
VYerpoiicto, knaccudukarms. [Ipuaiun nefictBus. OCOOEHHOCTH MPOTEKAHUS
¢usmuecknx  mpomeccoB.  CTaTMueckWe — XapaKTEPUCTHUKH  ITOJIEBBIX
TPaH3UCTOPOB C HHAYNHMPOBAHHBIM M CO BCTPOCHHBIM KaHAJIAMHU.
OKBUBAJICHTHBIE CXEMBI 3aMEILIEHHUS, TapaMETPhl TPAaH3HCTOPOB.

KiroueBoit pexuM pabOTHl TOJICBBIX TPAH3HCTOPOB C  H30JMPOBAHHBIM
3aTBOpoM. [lepexomHble XapakTepUCTUKH HOJIEBBIX TPAH3UCTOPOB IIPU padoTe
B KJIFOUEBOM PEKUME.

Tupucropsl. [IuomHbll TUpHUCTOP (IUHHUCTOP). YCTPOWCTBO, MPUHIUI
JieficTBUsA, BOJNBT — aMmIepHas XapaKTepUCTHKAa. TpPHOAHBIM THUPHCTOP
(TpuHHCTOpP). YCTPOICTBO, MPHUHITUN ACHCTBHUSA, OCOOCHHOCTH OTIIUPAHUS IO
YTIPaBISIOIIEMY IEKTPOLY. BonsT aMIepHas XapaKTepUCTHKA
CHIJIOBOTOTPHUHHCTOPA.

Pasnen 7. AHanoroBas CXEMOTEXHHKA.
YeunurenbHble KacKaabl IEPEMEHHOTO U
MOCTOSHHOTO TOKa. OOpaTHBIE CBS3H B
YCWINTENSAX AHAJOroBasiCXeMOTEXHUKA.
Ucrounuku BTOPUYHOTO
3HeKTpOHI/ITaHI/I§I. 3TaJ'IOHHI)Ie
NCTOYHHUKU

Knaccugukanust 1 OCHOBHBIE XapaKTePUCTHKH YCHIINTeNeH. AHamm3 paOoThI
OIHOKaCKaJHBIX yCHIHTENEeH: KOIP(UIMEHT YCWICHHS, aMIUIUTYIHO-
YaCTOTHBIE  XapaKTePUCTHUKH. PeXUMBI  pabOTBl M TeMIepaTypHas
cTabmnm3anus.

IlonsATie 0 MHOIOKACKAaJHBIX YCWIUTENAX. YCHIUTENU MolHOCTU. IlonaTue
00 M30MpaTeNbHbIX YCHINTEISAX.

Ycunurenu nocrostuHoro toka. Jpeiid Hyns. Juddepenunanbabie kackasl.
OOpaTHbIe CBSA3M B YCUIINTEINAX, UX BIMSHUE HAa TapaMeTphl U XapaKTepPUCTUKHU
YCHUITUTEINS.

[TonynpoBOJHUKOBBIEC BBIIPSMUTENH: KJIaCCU(HUKALIUS, OCHOBHBIC MTapaMETPBI.
DJeKTpUYecKHe CXEMbI U MMPUHIMI PabOTHI BHIIPSIMHUTEIIS.

OnexTpudeckue GUIbTPHIL.

CrabunsaTopsl HanpsDKEHHS M TOKa. BHemHNe XapakTepUCTHKH.

Pazgenr 8. AHanorosas CXeMOTEXHHKA.
OmneparrioHHbIe " pemaromnye
YCIITUTEIIH, aKTHUBHBIE GUIBTPHL,
KOMITIapaTophbl

AHaJIOrOBbBIE U ITUPPOBBIC JICKTPOHHBIC
KIII0YH1

IMudposast cxemorexHuka. ba3oBsle
2JIEMEHTHI HHTETPaNbHBIX CXEM.
TunoBsie KOMOMHALIMOHHEIE CXEMBI

CxeMmpl, CBOMCTBA U TPUMEHECHUE ONepalloHHbIX yemutenel (OY).
Juddepennupyroniye yCHINTENN, CyMMaToOpbl U HHTETpaTopsl Ha 6aze OY
YcunuTenu nepeMeHHoro Toka. M3sMepHuTenbHbIe yCUITHTENN.

AKTHUBHBIE (DUIIBTPBI.

AHanorossle KoMIapaTopsl. OrpaHUYNTENH.

I'enepaTopsL.

AHaOroBsIe MEPEMHOKUTEITN CUT'HAJIOB.

Jlorapupmudeckue yCUIUTENH.

ITpUHIUIIBI TOCTPOEHHS IOTHUECKUX 3JIeMEHTOB. OCHOBHBIE 3JICKTPUYECKUE
HmapaMeTpsl U SKCIUTyaTallUOHHBIE XaPAKTEPUCTUKHU JIOTHYECKUX MUKPOCXEM.
PasnoBuHOCTH JOrMueckux uHTErpanbHbix Mukpocxem: TTJI, DCJI, KMOIIL.
IlepcnekTHBHBIE TUIBI JIOTHYECKUX MUKPOCXEM.

OcHOBBI CHHTe3a KOMOMHAITMOHHBIX cxeM. KooBble npeobpa3oBareny.
Iudparops! u gemmdparopsl. Jlornyeckue KOMMYTaTOPBI (MYJIbTHILIEKCOPHI
u e MyJabTuIiekcopsl). CymMmmaropsl. CXeMbl yCKOPEHHOTO NepeHoca.
JIBOMUYHBIE KOMIIAPATOPBL.

MuHMMU3AIHS JTOTHUECKUX (DYHKIMH, CHHTE3 KOMOWHAIIMOHHBIX IH(PPOBBIX
YCTPOUCTB.

Paznen 9. IlocnenoBaTesabHOCTHbIC
UQPOBBIE YCTPOHCTBA
udpo-ananoroseie u
mdpoBsie mpeodpazoBarTeny.
Mertonsl M cpelncTBa aBTOMATH3ALUH
CXEMOTEXHHYECKOTO  MPOEKTHPOBAHMS
JJIEKTPOHHBIX CXEM

aHajioro-

DJeMEeHTHI ONepaTUBHON MaMATH-TPUITEPbl. ACHHXPOHHBIE U CHHXPOHHBIE
RS-tpurrepsi. D-tpurreps u T-Tpurrepsi.

JIBOWYHBIE U TBOMYHO-AECATUIHBIC CUCTUHKH.
Peructps! mamsT 1 ciBUTA.

Ludposeie aBromarbl. ABromMarsl Mwim u Mypa.
aBTOMATOB

Krnaccudukamms cnoco6o ALl - IIAIl mnpeoOpa3oBaHMi;
MPEUU3UOHHBIMU PE3UCTUBHBIMY MaTPULIAMU.

ANl 1MKIN4EeCKOro paBHOMEPHOTO U IOPA3PSAHOTO ypPaBHOBEUIMBAHUS.
Crnensmee ypaBHoBemmBanue. ALl 1BoiiHOTO HHTErpHUpOBaHMUSL.

OCHOBHBIE 3a/a4¥l aBTOMATH3ALHMH CXEMOTEXHHYECKOTO IPOCKTUPOBAHHS
JIIEKTPOHHBIX CXEM.

MaremaTHyecKie MOAETH aHAJOTOBBIX U IU(PPOBBIX 3JIEMEHTOB IEKTPOHHBIX
CXEM.

CuHre3 uMQpOoBHIX

LA ¢
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HOC’I’pOGHI/Ie MaAaTEMaTUYCCKHUX MOIICJ'IGﬁ QJICKTPOHHBLIX CXEM MO CTPYKTYPHLIM
1 IPUHINUIIHAJIBHBIM CXEMaM.
MaremaTtndeckue METOABI, NMPUMECHACMBIC IIPU PEIICHUN 3adav aHalinu3a u
CHUHTEC3a DJICKTPOHHBIX CXEM.

Coodepatcanue npakmuiecKux 3aHsamutl

1.

Pa3zgen 1. OcHOBHBIE MOHATHSA U MOAEIIU
TEOPUU DJIEKTPOMATHUTHOTO TMOJIS
OcCHOBHBIE 3aKOHBI U  OMNpeAeNCHUs
Teopuu SJIEKTPUUYECKUX Lenei,
TOTIOJIOTUYECKHE TapaMeTPBl M METOJIBI
pacuera 3JIEKTPUYECKHUX Leneil

1. AkruBzble (nctounnku DJ]C ¥ TOKa) SJIEMEHTHI AIEKTPUIECKON e , UX
CBOMCTBA M XapaKTepUCTUKH. B3anMHbIe TpeoOpa3oBaHus aKTUBHBIX
3JIEMEHTOB.

2. Mero/pl aHaNM3a U pacyeTa JMHEHHBIX AJIEKTPUUECKHX LeTei
MOCTOSTHHOTO TOoKa. O0Iue MpUHINIBI pacdeTa Henei. YpoieHne
CTPYKTYPBI LIETIel METOAOM SKBHBAJICHTHBIX TPe00pa30BaHUH
(Tpanchurypannm). AHaIH3 U pacyeT Hepa3BETBICHHBIX JCKTPHIECKUX
eneil ¢ OAHUM M HECKOIBKUMH NCTOYHUKAMH SHEPTUH. AHAIIN3 U PacueT
Pa3BETBIICHHBIX IEKTPUUECKHUX LENeH ¢ HECKOJIBKUMU UCTOYHUKAMH SHEPTUU
IyTeM IpUMEHEHUs 3ak0HOB Knpxroda, MeTo10B: KOHTYPHBIX TOKOB,
y370BBIX HAPsKEHUH, SKBUBAJICHTHOTO AKTUBHOTO IBYXIIOJIFOCHUKA.

Paznen 2. AnHamu3 ycTaHOBUBIIEroCs
pexuMa B LEMAX CHHYCOMJAJIBHOIO
TOKa. MHOIOIIOJIIOCHBIE LIETIH
TpexdaszHble Heny nepeMeHHoro TokKa

1. CiocoOsI ipencTaBiIeHus ¥ apaMeTpbl CHHYCOUIAIBHBIX (DYHKIHH.
MrHOBEHHOE, Cpe/iHee U ACHCTBYIOIee 3HAUeHUSI CHHYCOUIaIbHOT O TOKa
(HampspKEHUs).

2. CocraBneHue audQpepeHaIbHbIX YPaBHEHUH JUTS aHAIN3a Lenei ¢
MOCJIEIOBATENILHBIM U MapaJljIeIbHBIM COSTMHEHHEM JIEMEHTOB U UX
penieHue. AKTUBHOE, PEaKTHBHOE M TIOJIHOE COTPOTHUBJICHHSI BETBH.
BekropHas muarpaMMa HanpspKEHUH W TPEYTOJIBHUK CONPOTHBIICHUH BETBU.
Daz3oBbIC COOTHOLIEHHUS MEXKAY TOKOM U HaNpsDKEHHEM. MOIIHOCTH B HETISX
nepeMeHHOro Toka. KoadduureHT MOIHOCTH (COS@) U er0 TeXHUKO-
9KOHOMHUYECKOE 3HAUCHHE.

3. KommiekcHslit MeTox pacueTa JTMHEHHBIX LeTel IIepeMEeHHOTO TOKa.
KoMrutekcHbIe cXeMbl 3aMeIeHNs IMEKTpUIecKuX nenei. KommiekcHoe
COIIPOTHBJICHHE M KOMIUIEKCHASI IIPOBOIMMOCTh BeTBH. KoMmuiekcHas
MOIITHOCTH U 6aJaHC MOIIHOCTHU B LIEIIAX CHHYCOMJAIBHOTO TOKA.

4. CoevHEeHUs IPUEMHHUKOB TpeX(a3Hoi 1enn 3Be3101 U TPEYTOJIbHUKOM U
0COOSHHOCTH UX pacyera IMPY CHMMETPUYHBIX U HECUMMETPHYHBIX Harpy3Kax.
Ha3znauenue HefTpaIbHOTO IPOBOJA.

5. Mousocts Tpexdasznoii uenu. KoadduimeHT MoHocTH.

Paznen 3. Pacuer anekTpuyecKux Ienei
npu MIePUOTUIECKHIX
HECHHYCOUIATBHBIX BO3ICHCTBHAX
Pacder mepexoHBIX TPOIECCOB B LEMIX
BO BpeMeHHO# oOmactu. Mcmons3oBanne
npeoOpa3oBanus Jlammaca mius aHamm3a
neneid. [lepenatounas GyHKIUS HeH

1. IloHATHE O EPEXOIHBIX MpOIECcCcax; KOMMYTAIHs, COOCTBEHHbIE KONeOaHus
LENH W BBIHYXJICHHBIH pexuM. [lepexoqHble MpoOLECCH B IEMSIX HEepBOro
HOpsiiKa MPU BKIIOYEHUM HCTOYHHKOB IOCTOSHHBIX CUTHaNOB. [lepexonHble
IpoLecChl B LEMH, COAEp Kalled WHIyKTHBHBIM, EMKOCTHOH U pPE3UCTHBHBIN
3JIeMEHTHI (KoJie0aTeIbHBIH, allepHOINIECKIH 1 KPUTHUSCKHN PEKUMBI).

2. EnunnuHble cTyneHyaTass W MMIynbcHas ¢yHkiud. [lepexomHas u
UMIIyJIbCHAs XapakTepucTUKKM uenu. OnpeneneHue peakuud Lend Mpu
BO3JICHCTBIM CHUTHAJIOB MPOU3BOJILHON (DOPMBI: HMHTErpasibl HAJIOKEHUs C
HCTIONB30BaHUEM IEPEXOIHON U UMITYIbCHON XapakTepucTUk nenu (MHTerpan
Hroamens). (CamocTosTeIFHOE H3YUICHNUE)

3. Iepenarounast GyHKIMS [EMX U €€ CBSI3b C UMIIYJIbCHOW, MEPEXOTHON |
YAaCTOTHBIMU XapakTepucTHKamu nenu. CBs3b nepeaaTodHblx (yHKuuit c
muddepeHIUaTbHEIMA yPAaBHEHUAMH €M M YacTOTaMH €€ COOCTBEHHBIX
KoJieOaHHH.

Paszpgen 5. DOnexktpuyeckue uemnu ¢
pacnpelelieHHBIMH  [apaMeTpaMud U
MePEeXO0/IHbIE MPOLIECCHl B HUX
DNEKTPUIECKUE H3MEPECHHUS U IPHOOPHI
DNeKTpUUeCKre MalluHbI

1. TTonsiTHE O HENSIX ¢ paclpeelcHHBIME mapaMeTpamMu. JuddepeHnnanpaeie
YpaBHEHHUsI JIMHUU C paclpelelieHHbIMU MapameTpaMu. PerieHue ypaBHEHHS
nuHud. BosHoBoe comnpotuBienue. OrmnpeneseHUe HANpPsHKEHUS W TOKa B
JIF000# TOUKE JTUHHH.

2. Tlaparomume w oTpakeHHBbIe BOJHBL Da3oBas ckopocth. JluHHS 0e3
HCKaKEHHUH. CornacoBaHHas Harpyska. Bxognoe CONPOTHUBJICHUE
Harpy>kxeHHOW nuHUH. CTosYre BOJHBI B JWHUU 0Oe3 moTeph. berymrue,
CTOSIYME M CMEIIaHHBIE BOJIHBI B IWHUH Oe3 1moTeps. [lenmHas cxema.

3. Ilapgaromume W OTpaKCHHbIE BOJHBI HAa JIMHUU. OJIEKTPOMAarHUTHBIE
MPOLIECChl TPH JABWKEHUH TPSIMOYTOJBHOW BONHBI 1O JimHUU. Cxema
3aMelleHus JIMHUU. [lepexoaHpie mporiecchl NPy BKIIOYSHUH JTUHUH. JIMHUS
3QJICPIKKH.
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4. Tpanchopmaropsl. Dusuka
XapaKTePUCTUKY, IPUMEHEHHE.

5. ACHHXpPOHHBIE 3JEKTpHYECKUEe MAIIUHBL. PH3NKa MPOUCXOASAIINX BHYTPH
IPOLECCOB, XapaKTEPUCTHKH, IPHMCHEHHUE

6. CumxpoHHble MamuHbL. OHU3HMKa NPOMCXOANIMX BHYTPH IIPOLECCOB,
XapaKTePUCTUKY, TIPUMECHEHHE.

7. MamuHbI TOCTOSIHHOTO TOKa. OH3MKa MPOUCXOMAIINX BHYTPH IIPOLECCOB,
XapaKTEePUCTUKH, IPUMEHEHUE.

HOPOUCXOJSAIIUX BHYTPH  IPOLECCOB,

Pazgen 7. AnanoroBas CXeMOTEXHHKA.
YcunurenbHble Kackaabl MEPEMEHHOTO U
MOCTOSIHHOTO TOKa. OOpaTHBIC CBS3H B
YCHIIUTENSIX AHANOroBasiCXeMOTEXHHUKA.
Hcrounuku BTOPUYHOTO
3IEKTPONUTAHUS. DTan0HHEIE
HCTOYHHKH

1. TlomynpoBomHHKOBBIE AMOIBL. MajOMOIIHBIE BBHITPSIMUTEIBHBIC JTUOMBL.
[Mpunnun peiicteus, BAX. VMnynbcHble AMOBI, CTAOWINTPOHBI, BapUKaIIbI.
IIpunnun  pedictBua, BAX u  mapamerpsl. Cxema  3aMeIleHHS
HOJIYIIPOBOJHUKOBOrO 1uoja. KoMMyTallMoHHbIE TOTEPU B AUOMAX.

2. bunonsipHblit Tpan3uctop. CxeMbl BKIIIOUEHHS] OWIOJISIPHOTO TPaH3HCTOPA.
CraTuyecKie XapakTepHCTUKHA OWIOJSIPHOTO TpaH3HCTOpa B CXeMe ¢ oOImei
6azoii  (OB). Mogens D6epca Momma. CraTuyeckue mapamMeTpsl
OumoispHOrO TpaH3WcTOpa. JIMHaMU4YEcKWe TapaMeTpsl M JacTOTHBIC
CBOHCTBa OHMITOJISIPHOTO TPAH3UCTOPA. 3aBUCUMOCTh NAapaMETPOB TPAaH3HCTOPA
OT pexuma u  Temmeparypsl.  IlapameTpsl  TpaH3uCTOpa  Kak
yerblpexnontocHuka  (h-mapameTpspr).  XapakTepuCTHKM M [apaMeTpel
TpaH3ucTopa B cxeme O3.

3. TloneBoil TpaH3UCTOp C YNPaBISAIOMIKUM P-N MEPEXOoaOM. YCTPOWUCTBO.
ITpunmun neictBus. CxeMbl BKIIOUYEHUS IOJIEBOTO TpaH3ucTopa. CTaTHueckue
XapaKTepUCTUKU IIOJICBOIO TPAH3UCTOPA C YHPABIAIONIUM P-N MEPEXO0JIOM.
YactoTHble cBoiicTBa. CxeMbl 3aMelIeHHA M MapaMeTpbl TpaH3HCTOpa.
Pa3HOBUTHOCTH MOJIEBBIX TPAH3UCTOPOB C YIPABIIIONIUM P-N IEPEX0A0M.

4. TlomeBo# TpaH3UCTOP C H30JUpPOBaHHBEIM 3artBopoM (MUII-TpaH3ucTop).
VYerpoiictBo, knaccudukarms. [Ipuaiun nefictBus. OCOOCHHOCTH MPOTEKAHUS
¢usmuecknx  mporeccoB.  CTaTrMueckwe — XapaKTEPUCTHUKH — ITOJIEBBIX
TPaH3UCTOPOB C MHAYNMPOBAaHHBIM M CO BCTPOGHHBIM KaHAJIAMHU.
OKBUBAJICHTHBIE CXEMBI 3aMEIICHHUS, TapaMeTPhl TPAaH3UCTOPOB.

KnroueBoil pexkxuM pabOThl TMONEBBIX TPAaH3UCTOPOB C H30JUPOBAHHBIM
3aTBOpoM. IlepexoHble XapaKTEpPUCTHKH MOJIEBBIX TPAH3UCTOPOB IpHU paboTe
B KJTFOUEBOM PEXKUME.

5. AHanu3 pa®oThl OJHOKACKAIHBIX YCHWINTENCH: KOIPPHUIUESHT yCHUICHHS,
aMIUTUTYAHO-YaCTOTHBIE XapaKTEPUCTHKHU. PeskxuMbl paboThI U TeMIlepaTypHas
CTabuIH3aLusl.

6. [ToHsiTHE O MHOTOKACKaIHBIX YCHIUTEISAX. Y CHIIUTENIN MOIITHOCTH.

7. Yewnurenu nocTossHHOTO ToKa. [peiid Hyms. uddepernnanpHeie
KacKa/Jlbl.

8. OOpaTHBIE CBS3M B YCHJIMTEIISIX, UX BIMSHHUE HA TTAPAMETPHI U
XapaKTEPUCTHUKU YCHIIUTEIIS.

9. IosrynnpOBOAHMKOBEIE BBIIPSMHUTEIH: KIIAaCCU(PUKAIHS, OCHOBHbIE
napaMeTphl. DIEKTPUUECKHE CXEMBI U IIPUHIUT pabOTHI BEITPSIMHUTEIIS.

10. DnekTpuyeckue GUIBTPHI.

11. Crabunu3aTopbl HaIPsHKCHUS M TOKa. BHEIIHNE XapaKTepUCTHKH.

CoOeporcanue 1a60pamopHuIX 3aHAM

uu

Pasnen 1. OCHOBHBIE MMOHATHS U MOJIENHU
TEOPUU JIEKTPOMATHUTHOTO TOJIS
OcCHOBHBIE 3aKOHBI U  OINpeAeNCHUs
Teopuu SJIEKTPUYECKUX Henei,
TOTIOJIOTHYECKHE TapaMeTpbl M METOIbI
pacuera JIeKTPUUECKUX Henei

JlabopatopHasi paGora Nel. MeToabl pacuera 3j1eKTPUYECKUX lenei
NOCTOSIHHOTO TOKA

Ilenv pabomwvi: 3HAKOMCIMGEO ¢ UOCANLHLIMU U  PeAnbHbIMU
UCMOYHUKAMU, IKCREPUMEHMANLHAA NPOBEPKA OCHOBHBIX COONMHOWIEHUIL 6
Uenax NOCMOAHHO20 MOKA, a4 MmaAKyice Memoooé paciema ueneil Ha
HOCMOAHHOM MOKe.

Tpeoyemca:

1. UccnenoBate pabOTy WACANBHBIX M PEAbHBIX HMCTOYHHKOB TOKA H
O/1C npu U3MEHEHUH Harpy3KH.

2. DKCIepUMEHTAIbHO MPOBEPUTH BhINOJHEHHE 3aKOHOB Kupxrodda B
9JIEKTPUUYECKUX LIETAX TTOCTOSIHHOTO TOKA.

3. DKchepuMeHTaJbHO TMPOBEPHUTH AaHANU3 JICKTPUYECKOH  Iermu
MOCTOSTHHOTO TOKA, BBIITOJHEHHBIA METO/IOM Y3JIOBBIX IIOTCHIIUAIOB.

4. OhopMUTP U 3AIMUTHTH OTYET IO padoTe.
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MEPEXOIHBIC TPOIIECCHI B HUX
DICKTPUYECKUE U3MEPCHHUS U IPHOOPHI
DNEeKTPUIECKHE MaITHBI

/i TEMBI JUCITUIIIINHBI

2. Pazpgen 2. Amnanus ycTaHOBMBIIETrOCs JlabopaTtopHasi _padota Ne2. HcciaenoBaHue JIMHEHHBIX lenei
peXMMa B LEMAX CHHYCOMJAJbHOTO | CHHYCOMJIAJbLHOIO TOKa. Pacuer memneii nepeMeHHOro TOKa
TOKa. MHOTOIIOIIOCHBIE TIETTH Lenv pabomel: uccnedoganue 31eKMpPUYECKUX RPOUECCOE 8 NACCUBHBIX
Tpexda3zHble ey nepeMeHHOro TOKa INEMEHmMAx HA NEPEMEHHOM MmMOKe, IKCHEPUMEHMAIbHAA NPO6ePKa

OCHOGHBIX COOMHOWIEHUI 6 UENAX NEPEMEHHO20 NOKA.

Tpeodyemca:

1. MccnenoBaTh 3ME€KTPOMAarHUTHBIE MPOIECCH HA IIEPEMEHHOM TOKE B
CONPOTHUBIICHUH, KOHJCHCATOPE U KaTyIIKe WHIyKTHBHOCTH.

2. DKCHEepHMEHTAIBbHO IIPOBEPUTh BBINOJHEHHE 3akOHOB Oma U
Kupxrog¢a B anekTpryecKkux Hensx IepeMEeHHOr0 ToKa.

3. DKCIepUMEHTAJbHO TPOBEPHUTh AHAIM3 DIEKTPHUYECKOH TN
MepEMEHHOT0 TOKA, BBIITOJIHEHHBIH METO/IOM Y3JIOBBIX IIOTEHIIHANIOB.

4. OhopMUTP U 3aIMUTHTE OTYET 1O padoTe.

JlaGopaTtopnas padora Ne3. OcHOBHbBIE COOTHOLIEHHS B TpexX(a3HbIX
Lensx NepeMeHHOro ToKa

ILlenvs pabomvl: uccnedoganue INEKMPOMAZHUNHBIX NPOUECCOE 6
CUMMEMPUYHBIX U HECUMMEMPUUHBIX MPEXPAZHBIX UENAX NPU PASIUYHOM
coeduneHuu 00MOMOK 2eHePaAmopa u Hazpy3Ku.

Tpebyemca:

1. UccnenoBath 3J1€KTpOMAarHUTHBIE MPOLIECCHl B TpeX(asHoW Ienu npu
CUMMCTPUYHBIX W HECUMMCTPUYHBIX PEKHUMAX II0 CXEME€ 3BE3Aa-3BC3na C
HYJICBBIM IPOBOJOM.

2. HccnenoBarh 3JEKTPOMarHUTHBIE MPOIECCH B Tpex(pa3Hoi Lenu npu
CUMMETPHYHBIX M HECHMMETPHYHBIX PEXHMax II0 CXeMe 3Be3za-3Be3na 0es3
HYJIEBOTO TIPOBOJIA.

3. HccnenoBath 37IEKTPOMAarHUTHBIE MPOIECCH B TPEX(Pa3HOW Henu IpH
CHMMETPHYHBIX 1 HECUMMETPHYHBIX PEKUMAX MO CXEME TPEYTOJbHUK-3BE3/a.

4. VccnenoBaTh 3JIEKTPOMAarHUTHBIE MPOIECCH B Tpex(a3Hoil nenu mpu
CHMMETPHYHBIX 1 HECUMMETPUYHBIX PEXKMUMAX 10 CXEME 3B€31a-TPEYTOJIbHUK.

5. HccnenoBarh 3ieKTpPOMarHUTHBIE MPOLECCH B Tpex(a3Hoi Lenu npu
CUMMCTPUYHBIX MW HECUMMCTPUYHLIX PEKHUMaAX II0 CXEMC TpPCYTOJbHUK-
TPEYTOJIbHUK

6. OhopMHTh M 3aLUTUTH OTYET IO padoTe.

3. Paznen 3. Pacuer anekTpuyecKkux Ienen JlaGopaTtopnas paGora Ne4d. AHaIW3 ¥ IKCHEpPHUMEHTAJIbHOE
npu MEPUOANYECKUX | MCCIeloBaHNEe TEePEeXO/HbIX NPOIECCOB B JWHEHHBIX 3JIEKTPHYECKHX
HECUHYCOUOATBHBIX BO3HeﬁCTBHHX nensax
Pacuer mepexosHBIX TPOIECCOB B HETX Llenv pabomvi: uccnedosanue INEKMPOMAZHUMHBIX NPOUECCOE 6
BO BpPEMEHHOH obOnacTu. Mcrionb30BaHUE | CUMMEMPUUHBIX U HECUMMEMPUUHBIX MPEXPAZHBIX UENAX NPU PA3IUYHOM
npeoOpasoBanus Jlaruraca aist aHanIM3a | coeOuHeHUuu 0OMOMOK 2eHepamopa u Hazpy3Ku.
neneit. [lepenatounast GpyHKIUS IeH Tpeodyemca:

1. HUccnenmoBathk 3MEKTPOMAarHUTHBIE Tiporiecchl B mpocreiimmx RL u RC
LEMNsX NPU BKIFOUYCHUH W OTKITIOYEHUH C HCTOYHHKOM ITOCTOSIHHOTO TOKA.

2. HccnenoBaTh 3JIEKTPOMAarHUTHBIE TIPOLECCHl B MNapajuleIbHOH U
nocnenoarenibHoit  RLC  memsix npu  BKIOYEHHMM M OTKIIOUEHHH C
HNCTOYHHUKOM ITOCTOSAHHOI'O TOKA.

3. Uccnenosarh anekrpomaruuthbie mnponeccsl B RL u RC nensix npu
BKJIIFOUCHUHU U OTKIIFOUCHUHU C HCTOYHUKOM CHUHYCOUJAJIbBHOI'O TOKA.

4. WccnemoBaTh 3JIEKTPOMArHUTHBIE TIPOIECCHl B MapajUIENbHOW U
nocienoBarenbHoit  RLC  memsix mnpu  BKIIOYEHMHM U OTKIIOUYEHHH C
CHHYCOMJAJIbHOTO TOKA.

5. DKcIeprUMEHTAIbHOE OIpEJEJICHHE YacTOTHBIX XapaKTEPUCTHK,
UMITYJIbCHOW M IEPEXOHOM (YHKIMH YeThIPEXIIOIIOCHHKA.

6. OpopMHTh M 3aLMTUTH OTYET IO pabdoTe.

4, Paszpgen 5. DOnexkrtpuyeckue uemnu ¢ JlaGopaTopHas padoTa Nes. JIEKTPHYECKHE Henu C
pacrnpezielieHHBIMH ~ TIapaMeTpaMd | | pacnpelejeHHbIMH NapaMeTpaMu

Henv pabomoi: usyuenue ceoiicme u XapaxKmepucmuk 3J1eKmMpuUiecKux
yeneii ¢ pacnpeoenieHHbIMU NAPAMEMPAMU 8 CMAUUOHADHOM U NEPEXOOHOM
pedxcumax.

Tpeoyemca:
1. UccrnepoBanue paboThl JTMHHON JIMHUH B CTAIIMOHAPHOM PEXKHME MPH
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/i TEMBI JUCITUIIIINHBI
MUTAaHUK OT MCTOYHMKA IOCTOSHHOTO M IIEPEMEHHOr0 TOKa IpH pabore Ha
COTJIACOBAHHYIO M HECOTJIACOBAHHYIO HAarpy3KY;
2. HccnemoBaHme mEpexONHBIX MPOLECCOB B UIMHHOW JIMHUM TPH
BKJTFOUCHNU €€ Ha HCTOYHHWK CHHYCOMIAIBHOTO HAMPSIKCHUS, MMITYIbCHBIX
CHTHAJIOB IIPH pabOTEe HA COTIACOBAHHYIO U HECOTTIACOBAHHYIO HArPY3KY;
3. DOKCHEpHMEHTAIbHOE OMNpPEICICHHE YacTOTHBIX XapaKTEPUCTHK,
HUMITYJIbCHOW M TIepeXO0JHOHN (PYHKIHI JUTHHHOM JTMHAN;
4. OpopMUTH U 3aIIUTHUTH OTYET IO PadoTE.
JladopaTopHasi pagoTa Ne6. JieKTpUUecKUe MAIIMHbI
Llenv padomul: uzyuenue c60lcme u XapaKmepucmuk 31eKmpuecKux
MAWUH ROCMOAHHOZ0 U NEPEMEHHO20 MOKA.
Tpeoyemca:
1. HccnenoBanne KOJIEKTOPHOTO ABUTATENS TOCTOSIHHOTO TOKA,;
2. MccnenoBaHne KOMIEKTOPHOTO JBHUIATENS IEPEMEHHOTO TOKA;
3. HccnenoBanue CHHXPOHHOTO TpeX(a3HOTO JIBUTATEILs,;
4. HccnemoBaHWe  acHHXPOHHOTO  Tpex(a3HOro  JABHTATEIsI  C
KOPOTKO3aMKHYTBIM POTOPOM;
5. HccnenoBaHue aCHHXPOHHOTO JIBYX(a3HOTO IBUraTels;
6. HMccrnemoBaHue 1IaroBOro IBUTATENS;
7. ObopMHTH M 3aLUTUTH OTYET O padoTe.
5. Paznen 7. AHanoroBass CXEMOTEXHHMKA. JlaGopatopnas paGora Ne7. VWccienoBaHue XapaKTepHCTHK

YcunuTensHble KacKaabl IEPEMEHHOTO U
MOCTOSIHHOTO ToKa. OOpaTHble CBSI3U B
YCUIIMTEISIX AHAJIOTrOBasgCXeMOTEXHHKA.

Hcrounnku BTOPUYHOTO
QJICKTPOIIUTAHUS. DTaJ0HHBIC
HCTOYHUKHU

NOJYNPOBOIHMKOBBIX /IHO/I0B M TPAH3HUCTOPOB

Ilenv pabomwl: u3zyueHue ycmpoucmea, HNPUHUUNOE pabomul,
Mamemamuyeckux mooenei u cxeM 6KII0YeHUA NOJIYRPOEOOHUKOBLIX
npubopos, onpeodenenue ux XapaKmepucmuk U pacuem napamempos,
onpeoenenue 6AUAHUA NAPAMEMPOE HOIYNPOCOOHUKOBHIX NPUOOPOE HA UX
Xapakmepucmuku.

Tpedyemca:

1. DKCHepUMEHTaNbHO CHATH M IOCTPOUTH  BOJBTAMIICPHBIC
XapaKTePUCTHKH TPSAMOM H OOpaTHON BeTBeHl i1  3aJaHHOTO THUIIA
MIOJTYTIPOBOTHUKOBOTO JTMOIA;

2.  DKCIOEPUMEHTAIbHO CHATh W  IOCTPOHUTH  BOJBLT-(papaaHyro
XapaKTepUCTHKY AT 3aJaHHOTO THIIA MTOJTyTIPOBOAHUKOBOIO AUOAA;

3. OnpenenuTts napameTpsl MaTeMaTHYECKON MOJIeNN
HOJYIPOBOJHUKOBOTO JHOMA;

4. DKCUEepHMEHTAFHO CHATh W TOCTPOHUTH BXOIHYIO, BBIXOIHYIO H
MPOXOAHYIO XapaKTEPHCTUKU OWIOJSAPHOTO TPAH3HCTOpAa B CXeMe C OoOImei
6a3oi;

5. DKCIepUMEHTAIbHO CHATH W TIOCTPOHUTH BXOAHYIO, BBIXOJHYIO H
MIPOXOAHYIO XapaKTEPHUCTHKH OHUITOJIIPHOTO TPAH3HCTOpA B CXEME C OOIINM
SMUTTEPOM;

6. Ompenenurth mnapamMeTpbl MaTeMaTHYECKOW MOJETH OHIIOJSIPHOTO
TPaH3UCTOPA,

7. DKCIIepUMEHTAJIbHO CHATH W TIOCTPOUTH BXOAHYIO, BBIXOJHYIO H
INPOXOJHYI0 XapaKTepPHCTHUKU IIOJICBOIO TPAH3UCTOpa B CXeMe C OOIUM
HCTOKOM;

8. OmpenenuTh mapaMeTpbl MaTeMaTHYSCKOH MOJEIN  IOJCBOrO
TPaH3UCTOPA;

9. DKCHEepHMEHTAbHO CHATh W IOCTPOMTH BXOJIHYIO, BBIXOJHYIO H
npoxogHyto xapakrepuctukd M/II1 TpaH3ucTopa B cxeMe ¢ OOIIMM HCTOKOM;

10. Omnpepenuts mapamerpbl  Maremarudecko moxmenn M/
TPaH3UCTOPA;

11. OdopMHUTE U 3aUUTUTE OTYET 1O pabdoTe.

JladopaTopnasi _padora  Ne§. MHccienoBaHue  TPaH3MCTOPHBIX
YCHJIMTEJIEH M 00PATHBIX CBsI3eii B HUX

Ilenv pabomui: u3yuenue ycmpoiicmea U HPUHUUNOE PaAdombl
bPAH3UCHOPHBIX YCUIUMETbHBIX Kackaooe, onpeoeneHnue ux
XApaKmepucmuK U pacdem  nNApamempos, onpeoesieHue  aUAHUA
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napamempog oopamusix césa3ell Ha XapaKmepucmuKy ycuiumenei.

Tpeoyemca:

1. BomomHHMTH pacdeT mapaMeTpoB YCHIMTEIBHOTO Kackaga Ha
ourmosipHOM TpaH3ucTope 1o cxeme 03

2. DKCHEepUMEHTAIBFHO OMpenenuTh KOd(D(UIINEHT YCHICHHUS KacKasa,
BXOJHOE M BBIXOIHOE COMpOTHBIEHHSA, CHATH AUX Kkackama, OmpeneinuTb
BIIMSTHHE TTapaMEeTPOB IEMEHTOB KacKajja Ha €r0 XapaKTEepUCTHKH;

3. BomosHHTH pacyeT mapaMeTpoB YCHIMTEIBHOTO Kackaga Ha
6unomnsipHoM Tpanzucrope no cxeme Ob;

4. DKCIEepUMEHTAJIBbHO OmnpenesuTh Kod(duImMeHT ycuieHus Kackaja,
BXOJIHO€ U BBIXOJHOE CONPOTHBICHUS, CHATh AUX Kackama, ompenenuTb
BIIMSTHHE TTapaMeTPOB JIEMEHTOB Kackajia Ha €ro XapaKTepUCTHKHY;

5. BbIMONHUTE pacdeT MapaMeTpoB YCHIMTEIBHOTO Kackaga Ha
oumonsipaoM Tpanzuctope 1o cxeme OK;

6. DKCHepUMEHTAIFHO OMpPEAeTUTh KOd(D(MUIIMEHT YCHICHHS KacKana,
BXOJHOE M BBIXOIHOE CONpOTHBIEHHA, CHATH AUX Kkackama, ompeneinuTsb
BIIMSTHHE TTapaMETPOB IEMEHTOB KacKaJa Ha €ro XapaKTCpUCTHKH;

7. BBIIONHUTE pacyeT MapaMeTpoB YCHIMTEIHHOTO KacKaaa Ha IOJICBOM
TpaH3uctope no cxeme OU;

8. DKCHepUMEHTAJILHO OMpPEJCTUuTh KOIDMUIMCHT YCHICHHS KacKasa,
BXOJIHO€ U BBIXOJHOE COMPOTHBIECHMA, CHATh AUX Kkackaga, ompenenuTh
BIIMSTHHE TTapaMeTPOB JIEMEHTOB Kackajia Ha ero XapaKTepUCTHKHY;

9. BBINONHUTE pacyeT MapaMeTpoB YCHIMTEILHOIO Kackajia Ha I10JICBOM
Tpan3uctope 1o cxeme OC;

10. DKcnepUMEHTANIBHO OMpPENeTUTh KOA((GHUINEHT yCHICHUS KacKaja,
BXO/JHOE W BBIXOJHOE CONpOTHBIEHUS, CHATh AUX Kackama, OmpenenuTh
BIIMSTHHE TTapaMETPOB IEMEHTOB KacKajia Ha €ro XapaKTepUCTHKH;

11. Ompenenutes mnapameTpsl W OLCHWUTh BIHMSHHE HA IapaMeTphl
YCHINTENBHOTO Kackasa mo cxeme OO menu oOpaTHOH CBs3H;

12. Ompenenute mnapamMeTpbl M OLEHWUTh BIHMSHUE Ha IapaMeTphl
MHOTOKaCKaJHOTO YCHIIMTEIS 1IenH o01eif 00paTHOM CBsI3H;

13. OopMHuTH U 3aLUTUTH OTYET IO padoTe.

JlaGopaTtopnas paGora Ne9. HccienoBaHue NoJYNPOBOJHMKOBBIX
BBINPSMHUTEJIEH U CTA0MIN3ATOPOB

Ilenv pabomwi: usyuenue ycmpoiicmea U HPUHUUNOE pPAdOMbI
ROYNPOGOOHUKOBBIX GbINPAMUMEN el U CIAOUTU3AMODPO8, OnpedeieHue Ux
XapaKmepucmuk u paciuem napamempos.

Tpeodyemca:

1. BeINOJHATE pacyeT mapaMeTpoB OAHO(PA3ZHOTO OJHOIIOIYIIEPHOIHOTO
BBITIPSIMHATEIIS;

2. TIlpoectu wuccienoBaHue OJHO(DA3HOTO  OIHOIOIYHNEPHOIHOTO
BBIMPSIMUTENIS,  OKCIIEPUMEHTAILHO  ONPEAEIUThH  €ro  Mmapamerpbl |
XapaKTCPUCTUKH, CPDABHUTH OKCICPUMCHTAJILHBIC U PACYCTHBIC 3HAYCHUS,

3. BoimonHuTe pacuer nmapameTpoB OJHO(A3HOIO JIBYXIOIYHNEPHOIHOTO
BBIIPSAMUTENS CO CPEIHEN TOUKOIM;

4. TlpoBectn wuccieoBaHWE OJHO(DA3ZHOIO  JBYXMOIYHNEPUOTHOTO
BEIIPSIMHUTENST CO CPEOHEH TOYKOH, SKCIEPUMEHTAIBHO OIPEICIUTh €ro
mapaMeTpsl ¥ XapaKTePUCTHUKH, CPaBHUTH IKCIIEPHMEHTAIBHBIC H PacUYeTHHIC
3HAYCHUS;

5. BpmonHnTs  pacyer  mapaMeTpoB  OAHO(A3HOTO  MOCTOBOTO
BBINPSIMHATEIS,

6. IlpoBectn wuccienoBaHue OAHO(A3HOTO MOCTOBOIO BBIIPSIMHUTEINS,
IKCIIEPUMEHTAJILHO OMPEICIUTh €r0 MapaMeTpbl U XapaKTEPUCTUKH, CPABHUTH
OKCIICPUMEHTAJIBHBIC U PACUYCTHBIC 3HAYCHUS,

7. BbINONHUTH  pacyeT  mHapaMeTpoB  Tpex(hasHOro  HyJIEBOTO
BBITIPAMUTEIIA,

8. TlpoBectn wuccienoBanue Tpex($azHOro HYJIEBOTO BBIIPSIMHUTENS,
JKCIIEPUMEHTAIBHO OINPECIIUTh €r0 MapaMeTphl U XapaKTEPUCTHKH, CPABHHUTH
JKCIICPUMCHTAIBHBIC U PACUCTHBIC 3HAYCHUS;
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9. BeImoNHUTH
BBIIIPSIMUTEILS;

10. IIpomectn wucciemoBaHrne Tpex(a3HOTO MOCTOBOTO BBIIPSIMUTEI,
IKCHEPHMEHTAIBHO ONPENENUTh ero IapaMeTpsl U XapaKTePUCTUKY, CPAaBHUTD
IKCIIEPHMEHTAIBHBIC M PacyeTHBIC 3HAYCHHS;

11. BeIOMHUT pacyeT mapaMeTpoB MapaMeTPUIecKOTO CTaOUIN3aTopa;

12. TlpoBectm wuCCIeOBaHHE IIapaMeTPUIECKOTO cTabmim3aropa,
9KCIIEPUMEHTAIILHO ONPEICIUTh €r0 MapaMeTpbl U XapaKTEPUCTUKH, CPABHUTH
9KCIIEPUMEHTAJIbHBIE ¥ PACUETHBIEC 3HAYCHUS;

13. BeINONHUTE pacyeT napaMeTpoB KOMIIEHCAIIMOHHOTO CTa0MIIN3aTopa;

14. TlpoBectn wucciieloBaHUE KOMIIGHCAIMOHHOTO —CTAaOWMIM3aTopa,
9KCIIEPUMEHTAIILHO ONPE/ICIUTh €r0 MapaMeTPbl U XapaKTEPUCTUKH, CPABHUTH
IKCIIEPUMEHTAIBHBIC M PACUeTHBIC 3HAYCHHS;

15. BeImomHUTG pacyeT mapaMeTpoB UMITYJIBCHOTO CTa0MIH3aTopa;

16. IlpoBectm  HWCCIeOBaHWE  HMITYyJILCHOTO  CTAaOMIM3aTOpa,
IKCHEPHMEHTAIBHO ONPENENUTh €ro IapaMeTphl U XapaKTePUCTHKH, CPAaBHUTD
IKCIIEPUMEHTAIBHBIC M PACUCTHBIC 3HAYCHHUS;

17. OhopMHUTP H 3aITUTHTH OTYET IO padoTe.

pacyer  mapamMeTpoB  Tpex(azHOro - MOCTOBOTO

4 llopsigioKk OLEHMBAHUA YCIEBAEMOCTH U

chopMUpOBAHHOCTH

KOMIIETEHLIMI 00y4ariuerocss B TeKyueil U MPoOMeKyTOYHOH aTTeCTALUH.

I[JI?I MOJ0KHUTEITBHOM OLICHKH I10 pE3yJibTaTaM OCBOCHHA JUCHUITJIMHBI O6yanOIII€MyC$I HCOGXOI{I/IMO
BBITIOJIHUTE BCC YCTAHOBJICHHBIC BHUIbI yqe6H0171 pa6OTLI. OI_IGHKa pPEe3yJIbTaTOB pa6OTLI O6y‘laIOIJ_ICFOC}I B
Oamnax (mo Bugam) npuBeaeHa B Tadbmune 4.1.1 u 4.1.2.

Tabmuna 4.1.1 - banmpHO-peUTHHIOBasE OIIEHKAa pe3yJbTaTOB y4ueOHOU paboThl 0OyYaroUmIuXcsl IO

Bugam (BPC)

VYuebHas padora CymmMma Buae! u pe3ynbraThl OueHka B aTTecTaluu Bbansr

(BUIBI) OaJIoB y4eOHOM pabOTHI (18 memenp)
Texywas yueonasn paboma 00O
Tekymas ydeOHas 80 Jlekrmonnsie 3ausatust (12|2 6anna — mocerieHue 1 JSKIHOHHOTO 3aHITHS 0-24
pabota B| (100% |3amsiTHif)
cemecTpe /Gamnos  |[paxriueckue  samsatus|24/12 6amna — nocemenne | sanstus u Bpmonnenue| O - 38
(mocemienue TNPUBECHHOH | (12 3amsrui) 3ajganus Ha 51-85%
3aHATHH mo|  MIKaibi) 38/12 6anna — noceuienne | 3aHATHS M BBINOJIHEHHE
paclucanuo 1 3azanus Ha 85.1-100%
BPITIOTIHEHHE Jlabopatopubie  3aHsATHs|3 Gasa — paboTa BEITOTHEHA U 3alUIICHA 0-18
3aJIaHuiN) o
(6 3amsTHIA)
HToro mo Tekyuieii padore B ceMecTpe 0-80
IIpomesricymounas ammecmayus
IIpomexyTounas 20 Bompoc 1. 5 6a10B (TOPOTOBOE 3HAUCHUE) 5-10
aTTecTalys (100% 10 6ass10B (MakcHMalIbHOE 3HAUCHHUE)
(9x3amen) /6annoB  |Pemrenue 3amauu 1. 5 6asu10B (TOPOrOBOE 3HAYCHHUE) 5-10
MIPUBECHHOM 10 6ann10B (MakcUManbHOE 3HAUCHHUE)
TIIKAJTBI)
HToro no mpoMe;KyTo4HO# arrecTamuu (3K3aMeH) 10-20

CymmapHas oneHka no aucuuniaune: Cymma 6ayutoB TeKyniei u mpoMexyTodnoi arrecrarun 51 — 100 6aynios.

Tabmuua 4.1.2 - bannpHO-peWTHHIOBasl OIlEHKa pe3yJbTaToB y4uyeOHOU paboThl 0Oydarouuxcs Mo

Busiam (BPC)
Y4ebHas pabota CymmMma Buab! u pe3ynbTaTh OreHka B aTTecTaluu Bamiet
(BUIBI) OayoB yueOHOM paboTh (18 nenenn)

Texywian yueonaa paboma O@0
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Y4ebHas pabota CymmMma
(BUIBI) OayoB

Buer u pesynbTaThl
y4aeOHOM paboThI

Ouenka B aTTeCTalii

Baner
(18 nenenn)

Texywian yueonas paooma OP0O

Tekymias yueOHas 80 Jlekmmonnbie 3ausTus (3|2 6aia — mocerieHue | JICKIHOHHOTO 3aHTHS 0-6
pabota B| (100%  |3amsTHA)
cemMeCcTpe /6annos _|Hpaxtnueckue 3anatus (4|2 6amna — nocemenne | 3aHATHS M BBHIOTHEHHE 0-12
(HOCGHIVGHI/IG HPUBCACHHOH |30 gHs1) 3azanus Ha 51-85%
3aHATHH no|  IIKAJIbI) 3 0au1a — mocemeHue | 3aHATUS U BBIIOJHEHUE
paciucanuio n 3amanus Ha 85.1-100%
BBITIOJTHCHHE
sananuii) JlabopaTopueie  3aHsATH:|3 6asa — paboTa BEITOTHEHA U 3alUIICHA 0-6
(2 3ansaTHS)
Konrponpaas padora 56 6annoB (MakcuManmbHOE 3HaUCHHE) — paboTa 0-56
BBIMOJIHEHA U 3alHIIeHa
HToro nmo Texyuieii padore B ceMecTpe 0-80
IIpomesicymounas ammecmayus
IIpomexxyTounas 20 Bompoc 1. 5 6a/J10B (TOPOTOBOE 3HAUCHUE) 5-10
aTTeCTAINS (100% 10 6aaJ0B (MakCUMaJIbHOE 3HAYCHHUE)
(ox3amen) /6amnoB  |Pemenue 3amaun 1. 5 6a/10B (TIOPOTOBOC 3HAYCHHE) 5-10
TIPUBEICHHON 10 6ansoB (MakCUMaIbHOE 3HAYCHUE)
IIIKAJIBI)
HToro mo npoMe;KyTo4HO# aTrecTanuu (3K3aMeH) 10-20

CymMMmapHas oueHka mo aucuuniante: Cymma 0auioB TEKyIel u MpoMeXyTouHoH artectaruu 51 — 100 6amios.

HTorosas o1ieHka BBICTABISETCS B BEIOMOCTh COTJIaCHO CJICAyromeMy MpaBuiry (Ta6JII/II_[8. 42)

Tabnuua 4.2. OneHka ypoBHs ¢()OpMHUPOBAHHOCTH KOMIIETEHIIMH B IPOMEKYTOUHOM aTTeCTalluU

Kputepun oueHnBanus KoMneTeHIHH

Hrorosasn
OIleHKA

Yposenb
chopMHUPOBAHHOCTH
KOMIETEeHIIHH

Onenka nmo
100-
0aJIbHOM
mKaJje

OOyuaromuiicss He BIAJAEET TEOPETHUECKUMHU
OCHOBaMHU JUCLUTUTUHBI U Hay4YHOH
TEPMUHOJIOTHEH, IEMOHCTPUPYET OTPHIBOYHBIC
3HaHUS, HE CHOCOOEH pellaTh NpaKkTHYECKue
npodeccruoHaIbHbIE 3ama4u, JIOMyCKaeT
MHOXECTBEHHBIE CYIIECTBEHHbIE OIIMOKH B
OTBETaX, HE  yMEET  HHTEPIPETUPOBATH
pe3yJIbTaThl U AeaTh BIBObI.

HCI{OHYCTI/IMblﬁ HEYAOBJICTBOPUTECIILHO

Memnee 51
Oaiuta

OO0yuaromumiics BIIaJICET YaCTUYIHO
TEOPETUUYECKUMU OCHOBAaMHM JHMCHUIUIMHBL U
HAay4YHOU TEPMHUHOJIOTUEH, (dbparmeHTapHO
crioco0eH pemarb MPaKTUYECKUE
npodeccuoHanbHbIe 3a/1a4H, JIOTTyCKaeT
HECKOJIbKO CYIIECTBEHHBIX OIIMOOK PEIICHUSX,
MOYKET YaCTUIHO WHTEPIPETUPOBATH
MOJTy4YeHHBIE PE3yIbTaThl, JOMYCKAaeT OIIMOKHU B
BBIBOJIAX.

IIOPOTOBBIN YAOBJIETBOPUTEIBHO

51-65

OO0yuaromuiicst BJIaJIEET TEOPETUYECKUMHU
OCHOBaMH JMCIIUTUIMHBI n Hay4HOU
TEPMHUHOJIOTHEHN, TPAMOTHO H3JIaraeT maTepual,
CII0CcOOCH peuiaTb MPaKTUYECKUE
npodeccHoHaNbHBIE 3aJa4yd, HO JOIyCKaeT
OT/IENbHBIE  HECYIIECTBEHHBIE  OIIMOKA B
MHTEpPIPETALMH PE3YyJbTaTOB U BBIBOJAX.

MOBBIIICHHBIN XOPOIIIO

66-85
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Kpurepumu onieHuBaHus1 KOMIETEHIMH YpoBenb HTorosasn Ouenka no

copMupoBaHHOCTH OLIEHKA 100-

KOMIIETEHIIHU 6aIbHOM

mKajie

OOyuaromuiics B  IIOJHOM Mepe  BIajeeT IIPOJBUHYTHIN OTJIMYHO 86-100

TEOPETUYECKMMH OCHOBAMH JMCLMIUIMHBI U
Hay4YHOU TEPMHUHOJIOTMEN, I'PAaMOTHO U3JIaracT
MarepHual, CHOCOOCH WIIICTPUPOBATh OTBET
npuMepamu, (akramu, JaHHBIMH  Hay4YHBIX
UCCIICJOBAHUM,  IPUMEHATH  TEOPETUYECKUE
3HAHUA JUTSL peuieHus MIPAKTUYECKUX
npogeccuoHaIbHbBIX 3a1ad. IIpaBunbHO
UHTEPIPETUPYET IIOJYYCHHBIE pe3yJbTaTbl U
JiesaeT 000CHOBaHHbIE BHIBO/IB.

5 MarepuajibHO-TEXHUYECKOE, IPOrPAMMHOE U Y4eOHO-MeTouYeCKoe
o0ecneuyeHue TUCHUIJINHBI.

5.1 YueOHas qureparypa
OcHoBHasi yueOHasi IuTEpaTYpa

1. Munenuna, C. A. DIeKTpOTEXHHKA, IEKTPOHUKA U CXEMOTEXHHKA : YUYEOHUK U MPAKTUKYM
st By30B / C. A. Munenuna, H. K. Munenun ; nog peapakiueit H. K. Munenuna. — Mocksa : M3gatenscTBo
IOpaiit, 2020. — 406 c. — ISBN 978-5-534-04525-3. — URL.: https://urait.ru/bcode/450334. (nara obpaieHus
31.08.2020). — TeKCT: 27€KTPOHHBIIA.

2. HoBoxwunos, O.II. DiekTpoHHKa M CXEMOTEXHUKA B 2 T : y4eOHHUK JUIsl aKaJeMHUYECKOro
6axanaspuata / O. I1. HoBoxunoB. — Mocksa : U3natensctBo FOpaiit, 2015. — 804 c. — ISBN 978-5-9916-
4182-1. — URL.: https://urait.ru/bcode/382342. (nata oopamierus 31.08.2020). — TekcT: 3CKTPOHHBIH.

JlonoTHUTEIbHASI JIUTEPATypa

1. BonoBo3oB, A.M. OCHOBBI 2JIEKTPOHMKH : yueOHOe mocodue / A.M. BonoBo3oB. — Mockaa ;
Bonorma : Wadpa-Umxenepus, 2016. — 140 c. — ISBN 978-5-9729-0137-1. - URL:
https://biblioclub.ru/index.php?page=book&id=444184. (nmara oOpamenus 31.08.2020). — Tekcr:
3JIEKTPOHHBIMN.

2. 3neipenkoBa, T.B. DnekrpoTrexHuka u 3meKTpoHuKa : yuebHoe nocobue / T.B. 3npipenkona,
B.A. Muxees, B.A. CtapukoB ; TOMEHCKHMI TrOCyJIapCTBEHHbIN yHUBepcUTET. — TioMeHb : TIOMEHCKHit
roCyAapCTBEHHBIN YHUBEPCHUTET, 2013. — 412 c. — URL:
https://biblioclub.ru/index.php?page=book&id=574381. (mara oOpamenus 31.08.2020). — Tekct:
3JIEKTPOHHBIN.

3. Tonmwmnbckuit, B.b. CxemoTexHuka aHanoro-nu@poBeIX mpeodpazoBaTeseil: yueOHoe u3gaHue
/ B.b. Tomunbckuit. — Mocka : Texnocdepa, 2014. — 290 c. — ISBN 978-5-94836-383-7. — URL:
https://biblioclub.ru/index.php?page=book&id=273796. (mara oOpamenus 31.08.2020). — TekcT:
3JIEKTPOHHBIN.

5.2 MarepuajJbHO-TEXHHYECKOe ¥ TMPOrpaMMHoe olecreuyeHue

AUCHHUIIJINHBI.

YueOHble 3aHATHS N0 AUCIUILINHE TPOBOAATCS B yueOHbIX ayautopusix HOU Keml'Y:
HaunmenoBanue moMemneHuii st [lepeyeHr OCHOBHOTO Agpec (MECTOIOIOKEHNE)
IPOBE/ICHUS BCEX BUJIOB YUEOHOM o0opyoBaHus, yueOHO- MIOMELICHUN I IPOBEICHUS
JEATEIbHOCTH, PEyCMOTPEHHOMN HaIJISIIHBIX MOcOoOUi BCEX BHJIOB YUeOHOMU
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y4eOHBIM TUTAHOM, B TOM YHCIIC
MOMEUICHUS IS
CaMOCTOSTEIIbHON PabOThI

1 UCIIOJIb3YEMOT'0 IIPOTPaMMHOTO
obecneueHus

NeATEIILHOCTH, TIPETyCMOTPEHHOM
y4eOHBIM IJIAHOM

222 YyeOHas aynuTopus JUIs

IIPOBEACHMS:
- 3aHATHI JCKIIMOHHOI'O THIIA,
- 3aHATUH CEMHUHApPCKOIo

(IpaKkTUYECKOr0) TUIA;

- TPYNIOBBIX M MHIUBUAYAIbHBIX
KOHCYJIbTallUM;

- TEeKyWIero  KOHTpOJIA W
IIPOMEKYTOYHON aTTECTALUU.

Crnenuajau3upoBaHHass
(yyeOHas) Melellb:
MapKepHO-MeJIoBas,
CTYJIbSI.
OdopynoBanue
Nnpe3eHTaunu y4eOHOoro
MaTepHaJia: nepeHocHoe -
HOYTOYK, IPOEKTOP, FKPaH.
Hcnoab3dyemoe  mporpaMmmHoe
obecrieueHue: MSWindows
(MicrosoftimaginePremium 3
year 1O  CyOJUIEH3UOHHOMY
noroopy Ne 1212/KMP  or
12.12.2018 r. go 12.12.2021 r.),

JIOCKa
CTOJIBI,

AJIs

LibreOffice (cBOOOIHO
pacmpocTpaHseMoe I10),
AHTUBUPYCHOE 1O ESET
EndpointSecurity, JINLIEH3USI
NeEAV-0267348511 hi (4]
30.12.2022 r.;MozillaFirefox
(cBOOOIHO pacmpocTpaHseMoe

I10), GoogleChrome (cBoOoAHO
pacnpoctpansiemoe I10), Opera

(cBOOOIHO pacmpocTpaHseMoe
I10), FoxitReader (cBoOOmHO
pacrpocTpaHsemMoe [10),
WinDjView (cBobOAHO
pacrpocTpaHsemMoe I10),
Sunexc.bpaysep (oTeuecTBeHHOE
cBO0OO/IHO pacrmpocTpaHsemMoe
I10).

HNurepHer ¢ olecneyeHueM

aoctyna B JUOC.

654027, KemepoBckas o0macth -
Kysbacc, r. HoBoky3Henk, mp-KT
ITnonepckuid, a. 13, nom. 1

223 JlabopaTopus
3JIEKTPOHUKH, PATHOTEXHUKH H
aBTOMATHKH. VYuebOnas
ayJIUTOPHS JJIS TPOBEICHUS:

- 3aHATHI 1a00PaTOPHOTO THIIA,

Cnennann3npoBaHHas
(yueOHasn) Meleb:
MeJIOBasi, CTOJBI, CTYIIbs/
Y4yeOHo-HAr/IsIAHBIE  TOCOOMS:
JIEeMOHCTpPAllMOHHbIE CTEH/IbI,
MOJIENHU (renepaTophl,
JIBUTATEIH ).

JlabopaTopHoe oOopynoBaHue:
KOMIUIEKC  J1aOOpaTOpHBIN ISt
W3Y4YCHHS Kypca
«PanuonpueMHbie  yCTPOWCTBaY,
nasibHas CTaHIIHS, ben
TasTbHBIH, ocutorpadsl,
TeHEepaTOpbl CUTHAJIOB, TEHEPATOP
pammoyacTor,
aBTOTpaHcopmaTop,

JOCKa

654027, KemepoBckas 06iacTh -
Kyzbacc, r. HoBoky3Heuk, mnp-kT
ITnonepckuid, a. 13, mom. 1
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MYJIBTUMETD, perynsatop
HaIPsHKECHUSL.
5.3 CoBpemennble mnpoeccHOHAIbHbIE 0a3bl  JaHHBIX W

HHGOpPMALIMOHHBbIE CIIPABOYHbIE CHCTEMBI.
1. CITForum.ru - on-line 6ubnmnoreka CBOOOAHO AOCTYHHBIX MAaTEPUATIOB MO HH()OPMAITMOHHBIM
TEXHOJIOTHSAM Ha PyCCKOM si3bike - http://citforum.ru

2. Hayunas

SJICKTPOHHAS

oubmuoreka eLIBRARY.RU -

KpyIHEHIun

POCCHICKHI

UH()OPMAIIMOHHBIA MOPTad B 00JACTH HAYKH, TEXHOJIOTHH, MEIMIUHBI W O0Opa30BaHHs, COICpIKAIIN
pedepaThl 1 MOJHBIE TEKCTHI - WWW.elibrary.ru

3. Enunoe okHO 10cTymma K 06pa3oBaTe/ibHBIM pecypcam - http://window.edu.ru/

6 Hnble cBeeHUs U (MJIM) MaTepHAJIbl.
6.1. IlpumepHbIe BONMPOCHI U 3aJaHusl / 3aa4U JJIsI MIPOMEKYTOUHOM

aTTecTanuu

Tabnuua 6.1 - [IpumepHble TeOpETUUECKHE BOIPOCHI K IK3aMEHY

Paznensl u Tembl [IpuMepHBIE TEOPETHUECKUE BOIIPOCHI IIpumepHsbIe
IMPAaKTUYCCKUC
3amanus /
3a7a4u
Paznen 1. OcHoBHble mOHATHS 1 | 1. OCHOBHBIC TOHATHA W 0003HAYCHUS HIICKTPUUCCKUX BEINYNH Tumosoe
MOJIEIH TEOPHH | W JIEMEHTOB JJIEKTPUUECKHUX Ienei. AktuBHble (Mctounnkn DJ1C MIPaKTHYECKOE
3JIEKTPOMArHUTHOTO TT0JIS W TOKa) OJIEMEHTHl DJEKTPUYECKOW Ienn, WX CBOMCTBA W 3aJiaHue
OcHoBHBIE 3aKOHBI U | XapakTepUCTHKH.  B3amMHbBIe  TpeoOpa3oBaHMS  AKTHBHBIX
OIIpeIeICHUS TEOPUH | FJIEMEHTOB. TOIOJOrMYEeCKUE TMOHSATHS TEOPUU DICKTPHUUECKUX
NEKTPUYECKUX neneit, | uenei. Knaccudukanus neneu.
Tornojornuyeckiue mapamerpsl u | 2. 3akoHel Oma u Kwupxroda. [IpuHUMIOBI CyNepro3uIuy,
METOJIbl pacyeTa J3JIEKTPUYECKUX | KOMIIEHCALMH ¥ B3aHMHOCTH.
Lenen 3.  Teopema 00 PKBUBAJICHTHOM aKTHBHOM JIBYXIIOJFOCHHUKE.
4. AHanu3 W pacyeT pa3BETBICHHBIX JJICKTPHUYECKHX Ierneil ¢
HECKOJIbKUMH MCTOYHUKAaMH 3HEPIHHU ITyTEeM IIPUMEHEHHS 3aKOHOB
Kupxroga
5. AHanu3 u pacyeT pa3BETBICHHBIX JJICKTPHUYECKHX Ierneil ¢
HECKOJIbKUMH HCTOYHUKaMH 3HEPTHU METO/IOB: KOHTYPHBIX TOKOB,
6. AmHanmm3 W pacdeT pa3BETBICHHBIX 3JEKTPUUYECKUX IIeNel ¢
HECKOJIbKUMH MCTOYHUKAMHM HEPTHHU Y3JIOBBIX HANPSKCHUI.
Paznen 2. Anamuz | 7. CrocoObl TpencTaBIEHUS U TMapaMeTphl CHHYCOMIATbHBIX Tunosoe
YCTQHOBHMBLIETOCS  peXuMa B | GyHKUMHA. MrHOBEHHOe, cpelHee | JeiCTByIOllee 3HAYCHUS [PaKTHYEeCKOe
LeNsX CHHYCOWJAIBHOIO TOKA. | CHHYCOMIAIBLHOTO TOKA (HAMPSHKSHUS). 3aj1aHue

MHOTronoJoCcHbIe Lenu
Tpexdasznaple 1eH MEPEeMEHHOTO
TOKa

8. CocraBnenue auddepeHInaNbHbIX YPaBHEHUH s aHanu3a
Heneil ¢ MocienoBaTelbHBIM M IapaulelIbHBIM  COEJNHEHUEM
JJIEMEHTOB. AKTHBHOE, PEAKTHMBHOE M TMOJHOE COMPOTHUBICHHS
BETBH.

9. BekropHas uarpaMMa HanpsDKEHHMH M TPEyTOJbHUK
conpoTuBJIeHUH BeTBH. Da30Bble COOTHOIICHHS MEXKAY TOKOM H
HarpspKeHUEM. MoImHOCT, B LEISIX IEPEeMEHHOI0  TOKa.
Kos¢ppunnent momHocTH (COS@) U €ro TEXHUKO-?KOHOMHYECKOE
3HAYCHHE.

10. KommekcHbBIH METOJT pacueTa JMHEHHBIX [ENeH MepeMEeHHOTO
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http://citforum.ru/
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http://window.edu.ru/

Toka. KoMIuTekCHbIE CXEMBI 3aMEIICHHs 3IEKTPUYECKHX METei.
KoMruiekcHOE CONMpPOTHBIICHHE W KOMIUIEKCHAsl IPOBOANMOCTB
BeTBH. KOMIUIEKCHasT MOIIHOCTh M OaJlaHC MOLIHOCTH B IIETISX
CHHYCOHMJAIBHOTO TOKA.

11. Pe3oHaHCHBIE SBICHHS B 3JCKTPUYECKUX LEIMAX, YCIOBUS
BO3HMKHOBEHHS, IPAKTHYECKOE 3HAUCHHE.

12. YacroTHbIe CBOWCTBA LIEMECH MEPEMCHHOTO TOKA.

13. JluHeliHble 4YETBIPEXIOJNIOCHUKU. YPaBHEHUs MaTpHLbl U
napaMeTpbl YeTHIPEXOIIOCHUKOB.

14. OcoOeHHOoCcTH aHanM3a IENed C WHIYKTUBHO-CBS3aHHBIMU
dJIeMEHTaMH; TpaHc(OpMaTop B JIMHEHHOM peXHMe, HIeaJbHbINA
TpaHchopmaTop.

15. Dmementsr Tpexdas3Hbix menei. CrocoOb H300pakeHUs H
coeanHeHUs (a3 Tpex(}azHOro NCTOYHHMKA MUTAHHUS M IPUEMHHUKOB
SHEPTHH.

16. Tpex- W 4YETHIPEXMPOBOAHBIC CXEMBl MHUTaHUS MPUEMHHUKOB.
CooTHomeHUsI MekAy (a3sHBIMH W JIMHEHHBIMH HAIPSDKCHHSIMU B
cummerpuuHoit cucteme 3JIC ucTOUHUKA.

17. CoeauHeHUWsI TPUEMHHUKOB Tpex(asHoil 1emu 3Be3Mou
0COOCHHOCTH MX pacyeTa Npu CUMMETPHUYHBIX U HECUMMETPHUYHBIX
Harpy3kax. HazHaueHue HeWTpaibHOTO MpoBOa.

18. CoenuHeHus: TPUEMHHUKOB TpeX(a3HOU e TPEYroJIbHUKOM
0COOCHHOCTH MX pacyeTa Npu CHMMETPHYHBIX U HECUMMETPUYHBIX
Harpyskax.

19. Mommnocts Tpex(azHoit nenu. KoaddummeHT MOIIHOCTH.
N3mepenne MOITHOCTH TpeX()a3HON e .

20. IlomyueHne BpamIarOUIEroCsi MAarHUTHOTO OIS,

21. Meroa CHMMETPHYHBIX COCTABIISIOMINX.

Paspen 3. Pacuer anekTpuyeckux
memed  Nmpu  TEePUOAMYCCKIX
HECUHYCOUIATBHBIX
BO3JECUCTBUAX

Pacyet mepexoHBIX MPOLIECCOB B
LEeMmssX BO BPEMECHHOW 00JacTu.
Hcnonb3oBanue mnpeodpa3oBaHus
Jlammmaca gi1g  aHaimmM3a  LETEH.
[lepenarodnas pyHKIU HETH

22. Ilepmommueckne  HECHHYCOWAANBHBIE  BO3JCHCTBHA U
pasnmoxenne wux B pax  Dypre. OcobeHHOCTH  pacdeTa
k03¢ ¢unnentoB psga Oypbe npu HaJIUMYUKM CUMMETPHH B (opme
CUTHAJIOB.

23. MakcumanbHble, CpeiHHE | JCHCTBYIOIIME HANpsDKEHUS
(Toxu). MOIIHOCTH B IENIAX HECHHYCOUAATIHHOTO TOKA.

24. Amnanus npocTeHlMX YacTOTHO-W30MpATeNbHBIX Ieneid mpu
MOCJICIOBATENILHOM  (MTapajuIeIbHOM) — BKJIIOYEHHHM PEaKTHBHBIX
3JIEMEHTOB.

25. Tlomsatne 0 TEpexXONHBIX  MpOIEccax;  KOMMYyTalys,
CcOOCTBeHHBIE KOJEOaHMS IENMW ¥  BBIHY)KICHHBIH  PEXHM.
ITepexoHbIe TIPOLIECCH B IETISAX MEPBOTO MOPSAKA MPU BKIIOYESHUH
MCTOYHHUKOB ITOCTOSTHHBIX CUTHAJIOB.

26. IlepexonHble TPOLECCH B LIEMH, COAEpIKALIed MHIYKTHBHBIN,
€MKOCTHOH W  PE3UCTUBHBIA  3MeMEHTHl  (KoJjeOaTeNbHBIN,
aNepUOTUUECKUI U KPUTHIECKUN PEKUMBI).

27. VYpaBHeHHMs  LeNu  Yepe3  NEepPEeMEHHbIE  COCTOSHHSI.
AHalUTHYECKOE pEIIeHHE YPAaBHEHHH COCTOSHHS. YpaBHEHUS
cBs3U. UHCIeHHOE pellIeHne YPaBHEHUH COCTOSHHUS.

28. EnuHWYHBIE  CTymeHYaTas W WMITYyJIbCHAas — (PYHKIUH.
ITepexonHas U UMITyJIbCHAsI XapaKTepUCTUKH Lienu. OmnpeneneHue
peaKIiy ey TP BO3IEHCTBUN CUTHAJIOB MPOU3BOJILHOM (HOPMBL:
UHTErpanbl HAaJIOXKEHHs C HCIOJb30BAaHUEM IEPEXONHOW H
UMITyJIbCHOW XapakTepucTHk nenu (Materpan [Aroamerns).

29. 3akonbl Kupxroda B omeparophoit dopme. OmnepaTopHbie
YpaBHEHHsSI ¥ CXEMBI 3aMEUICHHs JJEMEHTOB Ienmu. AHaim3
MEPEeXOAHBIX MPOIECCOB B ILEMAX C IMOMOIIBI0 MPeoOpa3oBaHUS
Jlannaca. Mcnonbs3oBaHue TEOPEMBI 3ama3/IbIBaHUs [T TOTY4YECHUS
n300paKeHUI CUTHAJIOB.

30. Tlepemarounas (GyHKIUS IENMd U €€ CBA3b C HMMITYJbCHOM,
MEepexXoJHOH M YaCTOTHBIMH XapakTepucTukamu nenu. CBs3b
nepenatouHblx (QyHKIMA ¢ nuddepeHnuanbHBIME Y PaBHEHUSIMA
LIENU ¥ 9aCTOTAMH €€ COOCTBEHHBIX KOJICOaHHH.

TumoBoe
MIPaKTHIECKOE
3aJ]aHKie

Paspnen 4. Ananuz u pacyer
SJIEKTPUUYECKUX Lemneun C

31. BombT-amMHIepHBIE XapaKTCPUCTHKH HEIMHEHHBIX 3JICMECHTOB.
YpasnsieMble HEJTUHEHbIE DJEMEHTbl. AHANU3 M pacueT lenei

TumnoBoe
[IPaKTHUECKOe
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HEJUHEHHBIMU dJIEMCHTaMHU
OCHOBHBIC 3aKOHBI u
OTIpEJICIICHUs] TEOPUH MarHUTHBIX
LETEHn. AHaim3z W pacyer
MAarHuTHBIX Ienen

MOCTOSHHOTO ~ TOKAa C  HEJIMHEHHBIMH  JJIEMEHTaMH  IIpH
MOCJIEI0BATEIEHOM U MapauIeIbHOM UX BKIFOYCHUH.

32. Amnanu3 W pacueT mereil IMepeMEeHHOr0 TOKAa ¢ HEIMHCHHBIMU
JneMeHTaMHu. VHepunoHHBIE W OC3MHEPLIHMOHHBIC HEIWHEHHBIE
AIIEMEHTHI.

33. Meronmel pacueTa HENMHEWHBIX OJIIEKTPUYECKHX Iereil ¢
npuMeHeHueM OBM.

34. CaoiicTBa U XapaKTEPUCTUKU (HEPPOMArHUTHBIX MAaTCPUAIIOB.
MarHuTHBIC IIETTH MOCTOSHHBIX MAarHUTHBIX MOTOKOB. [IpuMeHeHue
3aKOHA TIOJIHOTO TOKA JUIS aHAJIN3a U pacueTa MarHUTHOM Iernu 0e3
BO3/YIIHOTO 3330pa B MATHUTOIPOBO/IC U C BO3YIIHBIM 3330POM.
35. CxeMbl 3aMeleHnsT MarHATHLIX Henei. 3akoH OMa 1 3aKOHBI
Kupxroda nist MAarHUTHBIX ICTICH.

3a71aHUE

Paznen 5. Dnexrprdeckue meny ¢
pachpesielieHHBIMU [IapaMeTpamu
U MIEPEXOTHBIC MPOLIECCHI B HUX
DJeKTpUYecKrue HU3MEpeHHs |
prOOPEI

DNCKTPUUCCKUE MAIITHHBI

36. TlomsTHe o0 HemaxX C pacmpeleleHHBIMH IapaMeTpaMu.
Juddepennnanbable  ypaBHEHHS JHHUM C  PacIpeleICHHBIMH
napaMeTpami. PerreHne ypaBHEHNS JTMHU.

37. BomHOBOE comnpoTtuBienue. OnpeeneHne HapsHDKSHUS B TOKa
B IMOOOH Touke nuHUM. llagaromue W OTpakKCHHBIE BOJHEL.
®dazoBast CKOPOCTE.

38. Jlunms Ge3 uckaxenuit. CorjacoBaHHas Harpyska. Bxomnoe
CONPOTHUBIICHHE HarpyxeHHOW JTuHUU. CTOSUME BOJIHBI B JIMHUU
6e3 moteps. berymue, cTos4yre M cMeIaHHbIE BOJHBI B JIMHUU 6€3
noreps. LlenHas cxema.

39. DnexkTpoMarHuTHbIE MPOLIECCHI npu JBIDKCHUH
NpSMOYTONBHONH BONHBI O JuHHK. CXeMa 3aMeIIeHHs JHHHH.
ITepexoaHbIe TIpOLIECCH! TP BKIIOUSHNUH JTHHUH. JIMHNS 3a0epiKKH.
40. V3mepeHnst SJIEKTPUUECKHX M HENICKTPUUCCKUX BEIUYHH.
Mertonsl M3MEpeHHH: NpsiIMbIe M KOCBEHHBIE, HETIOCPEICTBEHHOM
OLCHKH W  CpaBHECHHS. Mepsl u  mpeoOpa3oBaTelH.
Mertposorinyeckne XapakKTepUCTHKN CPEICTB NU3MEPEHHUH.

41. H3mepeHHe >JICKTPUYECKHUX BEIMYMH: TOKOB, HANpsHKCHHUH,
COIPOTHUBIICHUH, MOIIIHOCTH Y SHEPTHUH.

42. TlpeoOpa3oBaTeny HEIIEKTPUUECKUX BEIUUUH: T€HEPATOPHBIC
U MapamMeTpuiecKue.

43. MocToBblE M  KOMIICHCALIMOHHBIE  METOJBI
JNEKTPUUECKHUX U HEAJIEKTPHUECKUX BEJINYNH.

44. TlousTue ANEKTPHYECKON MaIIAHBI,
JJIEKTPOMArHUTHBIE W 3JEKTPOMEXaHHMYECKHE
MPOUCXOJISIINE B 3JIEKTPUIECKONW MaIINHE.

45. ACHHXpOHHbBIE JJIEKTpHUUYECKHMe MamuHbl.  HasHadenwue,
NPUHIOUT JIeHCTBUA W (QU3UKA MPOMCXOASAIINX BHYTPH IPOLECCOB,
XapaKTEePUCTUKHU, KOHCTPYKLHUS, IPUMEHEHHE.

46. CuHXpOHHBIe MamMHbL . Ha3HaueHue, NPUHIUI JEHCTBHUS U
(du3MKa POUCXOMAIINX BHYTPU IIPOLECCOB, XapaKTEPUCTHKH,
KOHCTPYKIIUSI, IPUMEHEHHE.

47. MamuHbl MOCTOSHHOrO ToKa. Hasuauenwe,
JeWcTBUS M (U3UKA [POHMCXOMAIIUX  BHYTPH
XapaKTEePUCTHUKHU, KOHCTPYKIHS, IPUMEHEHHE.

48. Tpanchopmatopsl. Hasnauenwe, mnpuHOWN IOeHCTBHA W
(u3MKa MPOMCXOMAMINX BHYTPU IIPOIECCOB, XapaKTEPHCTHKH,
KOHCTPYKIIUSI, IPUMEHEHHE.

HU3MepeHui

OCHOBHEIC
IIpoUeCChI,

TIPUHITUT
MPOIIECCOB,

Tumosoe
MIPaKTHIECKOE
3aJlaHKHE

Pazgen 6. ®dusmueckne OCHOBBI
3JIEKTPOHUKHU

CxeMbl 3aMelIeHus, MapaMeTpshl
u XapaKTEPUCTUKH
MOJTyTIPOBOTHUKOBBIX TIPHOOPOB

49. CocrosHUs 3JIEKTPOHA B aTOME, CBS3M aTOMOB B KpHCTaJlIaxX,
KpHUCTaJUTMueckas penietka. DOHOHBI. DHEpPreTH4ecKue YpOBHHU
JNIEKTpOHa B HW30JHpoBaHHOM  atome.  OOo0OmecTBICHHE
QNIEKTPOHOB B KpHUCTayuie. BonHOBas QyHKIUS >IIEKTPOHA B
KpucTamie. JIBIXKEHHE OJIEKTPOHA B KPHUCTaJUIe MOJ ACHCTBHEM
BHEILIHEW CHJIBI.

50. 3amosHeHHE 30H AJICKTPOHAMH U JCJICHHUE T Ha METaJUbI,
JIUBJIEKTPUKH u [IOJIyIIPOBOJHUKH. CobcTBeHHBIE
noynpoBogHukd. IloHsitne o papipkax. JlokanbHBIE YPOBHH B
3anpenieHHol 30He. [IpiMecHbIe 0Ty TPOBOAHUKH.

51. Tenepaums JIEKTPOHHO-IBIPOYHBIX nap. Temnnoas
renepanys. KoHneHTpamyst HocHuTesled 3apsia B COOCTBEHHOM

Tumnosoe
MIpaKTUIECKOe
3aJjaHKHE
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nosynpoBoanuke. Yposernb @epmu. [lonoxenue ypous epmu u
KOHLICHTPAIlsI CBOOOAHBIX HOCHTENICH 3apsiia B COOCTBEHHBIX
nonynpoBoaHuKkax.  KoHUeHTpanus  HoOcuTeled  3apsga U
nosoxeHne yposHs PepMu B IPUMECHBIX MOJIYIIPOBOAHUKAX.

52. TlonmeBas rTeHepauusi HOCHUTeNeW 3apsma. ['eHeparus
HOCHTEINICH 3apsiia Mpu coymapeHusx. [Iporecchl peKOMOMHAINH
HOCUTEIICH 3apana. Bpems sku3HU HOCUTEIIEH.

53. SlBnenmss  mepeHoca  3apsgoB.  [lpelid  3apsgoB B
anekTpudeckoM — nosie.  Juddysus  Hocureneid  3apsma B
MOJYNPOBOJHNKaX. [IOHATHE MOJBIXHOCTH HOCUTENIECH 3apsiia U ee
3aBUCUMOCTb oT TEMIIEPaTypBbL. DNeKTPOIPOBOIHOCTh
MOTYTIPOBOTHUKOB.

54. PaBHOBecHBIE W  HEpPaBHOBECHBIE  HOCHTEIH  3apsja.
Keasuyposan @epmu. [peiip u muddysus HepaBHOBECHBIX
HOCUTEJIEH. Y paBHEHUsI HEIIPEPHIBHOCTH.

55. Tlepexon mMexmy MOIyHmpOBOAHHKAMHU N U P TuHoB. [loHATHE
CHMMETPUYHOTO M HECHMMETPHUYHOTO TIepexoza. P-N mepexon B
PaBHOBECHOM COCTOSIHHH. P-N IMEpexoJi, CMEUIEHHBIH B NPSIMOM
HarpaBJeHUH, KOHIICHTpAIlMK HOCHUTeNeH 3apsanoB, BAX nepexona,
CMEUICHHOTO B NPSIMOM HalpaBJIeHUH. P-N MEPEeXo/l, CMEIICHHBIH B
00paTHOM HampaBJICHUH, KOHLEHTPAlUK HOCUTeNeH 3apsios, BAX
nepexojia, CMEIEHHOI'0 B 00paTHOM HarpaBiICHUH.

56. HmmynbCHbIE W BBICOKOYACTOTHBIC CBOMCTBa P-N mepexoja.
Emxoctu p-n mepexona. [Ipo6oit p-n mepexona.

57. TlomynpoBoIHHKOBBIC JIO/IBL. MasnomoInHbIe
BBIIPSMUTEIbHBIE JTUOJIBI. IIpunnun JICHCTBHS, BAX.
WNmmynbcHBIE  OUOABI, CTAaOWINTPOHBI, BapuKambl. lIpuHIMI
nerctBus, BAX wu mnapamerpel. TyHHeNbHblE W JaBUHHO —
nposnetHsle anonsl. [ToHsATHE 0 cXeMaX 3aMeIleHHS IEKTPOHHBIX
npubopoB. Cxema 3aMeIIEHUS IOJYNPOBOAHUKOBOIO JAHOJA.
KoMMyTannoHHbIe MOTEPH B AUOAX.

58. bunonsapHslii TpaH3ucTop. Y cTpoicTBo. OCHOBHBIE POLECCHI
NPOUCXOJIMEe B TpaH3UCTOpe (NPUHLUN AEUCTBUs). Dddexrt
MOJYJISIMK TONIMHBL 0a3bl (3pdext Dpau). CxeMbl BKIIOYEHHS
OumnonsipHoro  Tpamsucropa.  CraTHdeckue  XapaKTCPHCTHKH
OUITOIIPHOTO TpaH3UCTOpa B cxeme ¢ obmiert 6azoif (OB). Monens
D6epca — Momma. CraTudyeckne mapameTpsl  OWIONSIPHOTO
TpaH3ucTtopa. Mojens B o0JacTH Majloro CHrHaja (JIMHeWHas
MOJIETIb TPAH3UCTOPA).

59. [lunampyeckue  mapamMeTpbl M YacTOTHbIE  CBOWCTBA
OuIoNIAPHOTO TpaH3HCTOpA. 3aBHCHMOCTH apaMeTpoB
TpaH3UCTOpa OT peXHUMa U TeMIepaTypsl. [lapameTps! TpaH3ucTOpa
kaKk gersipexnomocHnka (h-mapamerpsr). XapakTepHCTHKH |
mapameTpsl TpaH3ucTopa B cxeme O0.

60. KitoueBoit pexuM pabOThI OUIOISPHOTO TPAH3UCTOPA.
IlepexoaHbie XapaKTEPUCTHKH OWIIONAPHOTO TPAH3UCTOPA TPH
paboTe B KIIIOYEBOM PEXHME.

61. IlomeBoif TpaH3UCTOp C YNPABISAIOUIMM P-N HEPEXOIOM.
VYerpodictBo. [punnun nedctBusi. Cxembl BKIOYEHHS MOJEBOTO
TpaH3HUCTOPA. Crarnueckue XapaKTEePUCTUKU TI0JIEBOTO
TpaH3WCTOpa C YHPABISIOIMM P-N mepexoxoM. YacToTHble
cBoiictBa. CXeMBI 3aMemIeHHs W IapaMeTpel TPaH3HCTOpa.
Pa3HOBUIHOCTH TMOJIEBBIX TPAH3UCTOPOB C YHPABISIOIIAM P-N
MEePEX0a0M.

62. TloneBoii TpaH3UCTOp C HM30JUPOBaHHBIM 3aTBopoMm (M/II-
TpaH3UCTOp). YCTpoHCTBO, Kiaccuukamus. [IpuHIum aeicTBus.
OcobenHocTr mpoTekanus (pusmdeckux mporieccoB. CTaTmueckue
XapaKTEePUCTHUKHU MOJIEBBIX TPAH3UCTOPOB C MHAYLMPOBaHHBIM U CO
BCTPOCHHBIM KaHAJIAaMH. OKBHBAJIEHTHBIE CXEMBbl 3aMELICHHS,
napaMeTpbl TPaH3UCTOPOB.

63. KiroueBoil pexuM paOOTHI TOJNEBBIX TPAH3UCTOPOB C
W30JMPOBaHHBIM  3aTBOpoM.  IlepexoiHble  XapaKTEpPHCTHKH
TIOJIEBBIX TPAH3MCTOPOB MU paboTe B KIFOUEBOM PEIKHME.
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64. JIuomHbiii THPUCTOP (OIMHHCTOP). Y CTPOMCTBO, MPUHIIMIT
JIEUCTBUS, BOJBT — amIepHas XapaKTepUCTUKa. TpUOIHBIN
TAPUCTOP  (TPUHHUCTOP). YCTPOWCTBO, TNPHHIMI JEHCTBUS,
OCOOCHHOCTH  OTIIMPAHUS [0  YNPABIAIOMIEMY  AIIEKTPOY.
BonprammnepHast XxapaKTepHUCTHKA CHIIOBOTO TPUHICTOPA.

65. HMunukatopHbIe TIPHOOPHL. DOTOINEKTPHUECKHUEC
MOJIYTIPOBOTHUKOBBIE NPUOOPHI. ONTO3JIEKTPOHHBIE PHOOPBI.

Paznen 7. AmnanoroBas | 66. Kiaccudukanus ¥ OCHOBHBIE XapaKTEPUCTHKH YCHIIMTEICH. Tumnooe
CXEMOTEXHHKA. Y CHIIUTENbHbIE | AHamM3 padOTHl OJHOKACKaJHBIX ycuiuTenel: KkoaddurueHt MPaKTHYECKOE
KacKaJIbl NIepEeMEHHOTO U | yCHWJIEHUs, aMIUINTY/IHO-4aCTOTHBIC XapaKTEPUCTHKH. 3aJaHue
noctostHHoro Toka. OOpartHble | 67. Pexumsbl paboThl U TeMIlepaTypHas CTAOMIM3aLHSL.
CBSI3H B yemnutensx | 68. MHorokackaHbele YCHIIUTEINH.
AHaoroBasicCXeMOTEXHHUKA. 69. Ycwiurenu MOIIHOCTH.
Uctounnku BropuaHoro | 70. M30mpaTenpHbIC YCHIUTEIH.
SIEKTPONHUTAHUS. Oramonnsie | /1. VYcunurenn  TOCTOSHHOTO — TOKa. Hpeiid  Hyms.
HUCTOYHUKA JuddepernnanbHpie KaCKaIbl.

72. OOpaTHbBIe CBS3M B YCHIINTEIAX, UX BIMSIHUE HAa TapaMeTpsl U

XapaKTEPUCTHUKN YCHIIUTEIS.

73. IlonynpoBOJHHMKOBBIE  BBIPSIMUTEIIH: KiaccupuKanys,

OCHOBHBIE MTapaMeTphl. DJIEKTPUUECKHE CXEMbI M TPHHIUIT paboThI

0JTHO(a3HBIX BHIMPSIMUTEICH.

74. DnekTpudecKue CXeMbl M IPUHIMN paboThl Tpex(asHbIX

BBIIPSAMUTENCH.

75. Onekrpuueckure GUILTPEHIL.

76. Ilapamerpmueckne ¥ KOMIICHCAIIHOHHBIC CTaOMIM3aTOPHI

HalnpsoKeHUs. BHeNTHNe XapaKTepuCTHKY.

77. WmmynbcHble — CTaOMIM3aTOpPBl  HaNpsDKeHWs.  BHemmHume

XapaKTEPUCTHKH.
Paznen 8. AmnanoroBas | 78. CxeMmsbl, CBOHCTBa M IPUMECHEHHUE OIIEPAIHOHHBIX YCHIIATEICH Tunosoe
cxemotexuuka. Onepanuonnsie u | (OY).  [uddepeHnupyromme  yCHINTENH, CyMMaTtopsl | MIPaKTHYECKOE
peniaroye YCWJINTENH, | MHTerpaTopsl Ha O6aze OY. 3a/laHue
AKTHBHBIE ¢bunbTpl, | 79. YcuauTenu nepeMeHHOro TOKa. MI3MepuTenbHble YCUITUTEIN.
KOMIIapaTopbl 80. AKTHBHBIEC (HUIBTPEI.
AHasnorosbsie u mudpossie | 81. AHanoroBbie KOMIapaTophl. OrpaHuuuTeny.
JNIEKTPOHHBIE KITFOUU Jlorapupmudeckue yCUINTENH.
Hudposas cxemoTexHuka. | 82. T'eHepaTopsl.
bazosble asieMeHThl | 83. AHaJIOroBble IEPEMHOKHUTENN CUTHAJIOB.
MHTETPATBbHBIX cxeM. Tunossle | 84. KitoueBele ycTpolicTBa Ha OHWIONSAPHBIX W TOJIEBBIX
KOMOHMHAIIMOHHBIE CXEMBI TpaH3UcTOpax. bbIcTposeiicTBie Kimodeil U crmocoObl  €ro

TIOBBILIIEHUSL.

85. Amanoroseie  wioun. CmyoBele  Kirodd.  KimrodeBble

YCTpOMCTBa Ha MHTETPATBHBIX MUKPOCXEMaX.

86. IIpuHUMIBI TOCTPOEHHUS JIOTHUECKUX 3JeMeHTOB. OCHOBHBIE

ANIEKTPUUYECKHE MTapaMeTPbl U IKCIUTYyaTAllMOHHbBIE XapaKTePUCTHKH

JIOTHYECKUX MUKPOCXEM.

87. Pa3HOBMIHOCTH JIOTMYECKHX HHTETPAJIbHBIX MHKPOCXEM:

TTJI, 9CJI, KMOII.

88. OcHoBbI cuHTe32 KOMOWHAIMOHHBIX cxeM. KojoBble

npeobpaszoBatenu. lludpatopsr m nemmdparopst. Jlornueckue

KOMMYTATOPHI (MyJIBTUIIEKCOPBI U JIE MYJIbTUIIIICKCOPBI).

89. Cymmatopbel. Cxembl YCKOpEHHOTO TIiepeHoca. J{BOWYHBIE

KOMITapaTOpBlL.
Paznen 9. | 90. Munumuzauus JIOTHYECKUX (yHKIMH, CUHTE3 Tunosoe
[ocnenoBarensHOCTHBIC KOMOHMHAIIMOHHBIX ITU(POBBIX YCTPOUCTB. MIPaKTHYECKOe
UQPOBBIE YCTPOHCTBA 91. Tpurrepbl. ACUHXpPOHHBIE M CHHXpOHHBIE RS-Tpurrepsr. D- 3a/laHue

udpo-ananorossle M aHAIOTO-
UQPOBBIE TPeoOpa30OBATEIH.

MeTo b1 u cpencTea
ABTOMAaTHU3alIuN
CXEMOTCXHHUYCCKOIO
MIPOEKTUPOBAHUSL  JJIEKTPOHHBIX
cXeM

Tpurrepsl U T-Tpurrepsl. Y HuBepcanbHble JK-Tpurrepsl.

92. [lBouuHble ¥ JABOMYHO-JECATHYHbIE cueTyuku. CuHTE3
CHHXPOHHBIX M ACHHXPOHHBIX CYMMHPYIOIIMX, BBIYMTAIOIIUX H
PEBEPCUBHBIX CYETUHKOB.

93. PerucTpsl naMsTH U CABHTA.

94. Uudposeie aBTOoMarel. ABTOMarsl Mumu u Mypa. Cunres
I (POBBIX AaBTOMATOB.
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95. Kiaccuduramus crmocobos AIIIl - ITAIl mpeoOpa3oBaHwuii;
AT ¢ npenu3noHHBIMA PE3UCTHBHBIMUA MaTPHIIAMHU.

96. AIIIl OMKIMYECKOTO PABHOMEPHOTO M IOPA3PSIHOTO
ypaBHOBemBaHus. Crezsimiee ypaBHOBEITUBAHHE.

97. AIII gBoOifHOTO MHTETPHUPOBAHUS.

98. OcHOBHBIE 3aaud aBTOMATH3AIlMM CXEMOTEXHUYECKOTO
MPOCKTUPOBAHUS JICKTPOHHBIX CXEM.

99. MaremaTnyeckue MOJCIH  AHAJIOTOBBIX M ITUPPOBBIX
9JIEMEHTOB JJIEKTPOHHBIX CXEM.

100. ITocTpoeHne MaTeMaTHUECKHX MOJENeld 3JIEKTPOHHBIX CXEM
MO CTPYKTYPHBIM U MPUHIIAMTHAATEHBIM CXEMaM.

101. MaTtemaTHdecKiue METOABI, TPUMEHSEMBIC TIIPH pEIICHUU
3a/1a4 aHAJIN3a M CUHTE3a DJICKTPOHHBIX CXEM.

TunoBble NpakTHYeCKUE 321aHUS

3ajaya Ha pacyeT peXXUMOB B IIPOCTOM LIETIH TOCTOSTHHOTO TOKA.

3amaya Ha pacyeT peKUMOB B IIPOCTOI LIETTH CHHYCOUAATBHOTO TOKA.

3agaua Ha pacyeT PeKUMOB B IIPOCTOM TpexazHOU IenH CHHYCOUIATBbHOTO TOKA.
3amaya Ha pacyeT peXUMOB B IIPOCTOM 1I€TIH HECUHYCOHIaJIbHOTO TOKA.

3aaya Ha pacyeT MepexoHOro MpoLecca B LIETH [IEPBOr0-BTOPOI0 MOPSIKA.

ko E

6.2. IlpumepHbIe 3aJaHNsI KOHTPOJIbHOMH PadoThI

3ananmue 1.

[TpuBeneHa cxema 3IEKTPUIECKON IIeTTH MOCTOSHHOTO ToKa. HallTi TOKM B BETBSIX IEMTH METOAAMHU:

1) 3akoHOB Kupxroda;

2) KOHTYPHBIX TOKOB;

3) Y3JI0BBIX MIOTCHIIHAJIOB.

BbIukcianTh HampspKeHHs Ha OTACIbHBIX 3JEMEHTaX, MOIIHOCTH OTICAbHBIX HCTOYHHKOB H
IPUEMHUKOB DHEPTHUHM, a 3aTEM IIPOBEPHUTH OATAHC MOIITHOCTEH.

qu
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3aganue 2.

[IpuBenena cxema 3JeKTpUUYECKOW Ienu nepemMeHHoro Toka. Yactora toka B cetn 50 ', Haiitu
TOKH B BETBSAX LIENIHU METOJAMU:

1) 3akoHOB Kupxrooa;
2) KOHTYPHBIX TOKOB;
3) Y3JI0BBIX MIOTCHIIHAIOB.

BpluucnauTe HanpsbkeHHs Ha  OTIEIBHBIX DJIEMEHTaX, AKTHUBHBIE U PEAKTUBHBIE MOIIHOCTH
OT/IENTbHBIX MCTOYHUKOB W MPUEMHUKOB DHEPTHH, a 3aTeM IPOBEPHUTH OaslaHCc MourHocTed. OnpenenuTtsb
MOKa3aHUsl BaTTMETpa.
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