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1 Ieapb AUCHUIIAHBI.
B pesynbrate oCBOEHUS AAHHOW MUCHMIUIMHBI Y 0Oydaromerocs JOJDKHBI OBITh  C(HOPMHUPOBAHBI
KOMITETCHIIMK OCHOBHOM MpO(eCCHOHAIbHON 00pa30oBaTeIbHOM IporpaMMmbl OakajaBpuarta (manee -

OITOIT): OITK-1, ITK-3.

Conepn(aHI/Ie KOMHGTCHHI/Iﬁ KaK INTaHUPYEMBIX PE3YJIBTAaTOB O6yLIeHI/ISI 10 JUCHUIIJINHC 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 Criocoben YUUTHIBATh
COBPEMCHHBIC TCHJICHIIMU Pa3BUTHUSA
TEXHUKUM M TEXHOJIOTHMH B 00JacTH

TeXHOCHEPHOM 0e301acHOCTH,
W3MEPUTEIbHOW M BBIYMCIUTEIBHON
TEXHHKH, UH(GOPMAITMOHHBIX

TEXHOJIOTHI TpU PEIIEHUH THUIOBBIX
3a71a4 B o0sacTH mpodeccruoHaIbHOM
JIeATEIILHOCTH, CBSI3aHHOM C 3aluTOM
OKpYy XKaroliei cpeibl U o0ecrieueHueM
0€30I1aCHOCTH YeJIOBEKa

[Ipodeccrnonanbhas

I1K-3 Crioco0eH  HCIIOIB30BaTh
3aKOHBI n METOAbI MaT€MaTuKu,
€CTECTBEHHBIX, = TI'YMAaHUTAPHBIX U
DKOHOMHUYECKUX HAyK IpU PELICHUU
podeCCHOHATBHBIX 3a/1a4, IPUMEHSTh
Ha HpaKTI/IKe HaBBIKHU HpOBe]IeHI/ISI nu
OIMCAHMS MCCIEN0OBAHNM, B TOM YHCIIE
3KCHepI/IMCHTaJ'IBHBIX

1.2

NuaukaTropsl JOCTHKEHUA KOMIIETEHIUMN

Tabmuna 1.2 — UnauKaTopbl JOCTHKEHUS] KOMIIETEHIIUH, GopMUpyeMble TUCIIMILTHHOM

Kon u Ha3sBanue

I/IHI[I/IKaTOpI)I JAOCTHIKCHUA

I[I/ICI_II/IHJ'II/IHBI " IPAaKTHUKH,

KOMIETEHIINU kommneteHiuu no OIOTT dbopmupyromue komnereriuo OITOTT
OIIK-1 Crnocoben | OIIK 1.7 Cnocoben yuutsiBath | b1.0.02 Mudopmaruka
YUYUTBIBATH COBPEMEHHBIC | COBDEMEHHbBIC TCHICHIIMM Pa3BHTHUS Eiggi g"mma’l MaremMaTika
N .0. H3MKa
TCHACHI N pa3BH’EHH TCXHUKHU U TeXHOJ’IOl:I/II/I npu pa60Tf: C B1.0.05 Xumus
TCXHUKH W TEXHOJIOTUH B | SICKTPOTCXHHYCCKON alNapaTypoll U | 51.0.06 Haueprarenshas —reoMerpus i
obrmacTh  TeXHOC(EPHOU | FMEKTPOHHBIMHU YCTPONUCTBAMHU. KOMIBIOTEpHAs rpaduka
0€30I1acCHOCTH, b1.0.07 Hokconorust
I/ISMepHTeHLHOﬁ " b1.0.09 [leranu MammH W OCHOBHI
. KOHCTPYHPOBAHUSI
BBIYUCINTCIIBHOU
Bb1.0.10 Temrodpu3uka u ruaporasognHaMuKa
TCXHHUKHU, B1.0.12 DjeKTPOHUKA U YJIEKTPOTEXHUKA
nH(OpMaAITMOHHBIX B1.0.14 Teopus ropenus 1 B3phiBa
TEeXHOJIOTHH npu b1.0.16 Hane)xHOCTh TEXHHYECKHX CHCTEM H
PCILICHUU THUIIOBBIX 3aja4 TCXHOTCHHEII PHCK
Bb1.0.20 Cucremsl aBTOMaTH3MPOBAHHOTO
B obnactu
g HPOCKTHPOBAHUA  CpeAcTB  obecredyeHus
NpoheCCHOHATBHON 6e30MacHOCTH
JICSITEIbHOCTH, CBSI3aHHOU b1.0.21 Tunossle NIPOMBIILIEHHbBIE




Kox u HasBanue
KOMIICTCHIINN

NHIukaTophl TOCTHKEHUS
koMmrereurnu mo OITOIT

JIMCIMTUIMHBL ¥ TIPAKTHKH,
dhopmupyromue komnerennuo OITOIT

C 3alIUTOM OKpYKarolen
cpensl U oOecreuyeHueM
0€30MacCHOCTH YEJIOBEKA

TEXHOJIOTUH
b1.0.23  TIIpompimneHHas  0e30MacHOCTH
OIIaCHBIX MPOU3BOJCTBEHHBIX 00BEKTOB
b1.0.28 Oxpana okpyxaromeii cpeasl Ha
00BEKTax 3KOHOMHUKHU

b1.0.30 Crioco0bl M TEXHOJIOTHM 3aIUTHl B
Ype3BBIYaHHBIX CHUTYALHAX

Bb1.0.32 Pacyer u npoekTUpOBaHUE CUCTEM U
cpeacTB obecrieueHus: 0€30MacHOCTH TPy ia

B2.0.01(Y) YueOHas MPaKTHKA.
O3HAKOMHUTENBHAS MPAKTHKA
b2.0.02(IT) IIpousBoacTBeHHas] MpaKTHKA.
TexHoONOTHYECKAS (mpoexTHO-
TEXHOJIOTHYECKAs PAKTHKA)
B2.(ITx) IIponsBoacTBeHHAS MPAaKTHKA.

[IpennmumioMHas mpakTUKa

Bb3.01 IlogroroBka K mpouedype 3aluThl U
3amIiTa  BBITYCKHOH  KBaNMM(UKAITMOHHON
paboTsl

I1K-3 Cnoco6en | ITK-3.1 Hcnonb3yer meTopl | b1.0.04 Ousnka
UCIIOJIB30BaTh 3aKOHBI M | PEIICHHMS  3aaa4 B o6nacty | B1.0-05 Xumns
. b1.0.10 Terutodusuka u ruaporazoiuHaMuKa
METO/IbI MaTeMaTHKH, | TEXHOCPEpHOH  OE30macHOCTH ¢
B1.0.12 D1eKTpOHUKA U JIEKTPOTEXHUKA
€CTECTBEHHBIX, IOMOLIBKO  3aKOHOB M MCTONOB | §1.0.13 MeTposnorus, CTaHjapTh3auus M
TYMAaHUTAPHBIX W | MAaTEMATHKH, €CTECTBEHHBIX, | cepTuduxanus
SKOHOMHUYECKUX HAyK MPH | TYMAHUTAPHBIX U 3KOHOMHUYeckux | b1.0.14 Teopus ropenus u B3pbia
peleHny HAYK b1.0.19 Bremenne B npodecCHOHATEHYIO
JACATCIBHOCTD
po(heCcCUOHATBLHBIX I1K-3.2 Crasur, IPOBOJUT, | L' 94 ook oxpamh  Tpyma
3a]a4, HPUMEHATH  HA | ONHUCBIBAET HCCIIEOBAHHA, B TOM | ppousponcTBeHHOM 6E30MACHOCTH
NIPaKTHKE HaBBIKM | YHCJIC DKCIICPUMCHTAIbHBIC b1.B.Z1B.03.01 Opranu3zanus Hay4HO-
[IPOBEACHUA U ONUCAHUS HCCJIEI0BATENbCKON IEATeIbHOCTU
WCCIENOBAHUN, B  TOM b1.B.JIB.03.02 ITatrenToBeneHue
— B2.B.0I(IT) IIpom3BoxncTBeHHass TMpaKTHKA.
IIpodwmipHas npakTHKa.
OKCICPUMCHTAJIbHBIX ®TJ1.02 U3bpaHHble IIaBbl  (PU3MIECKOM
XUMHHU
b3.01 IloxroroBka k mpouenype 3alIMUThl U
3alluTa  BBIIYCKHON KBaJTU(UKAIIHOHHO
paboTEHIL.

1.3

3Hanus, ymeHusi, HaBbIkd (3YB) nmo nucuunimne

Tabmuua 1.3 — 3Hanus, yMeHHsI, HAaBBIKH, ()OPMHUPYEMBIC JUCITUTLUINHON

Kon n Ha3Banue WNHaukatopsl 3HaHus, yMeHus, HaBbIku (3YB), popmupyembie
KOMIIETEHIH JOCTHOKEHUS JUCHUTUTMHOM
KOMIICTEHITHH,
3aKperIeHHbIE 32
JUCHUMNINHON
OIIK-1 Crnocoben | OIIK 1.7 Cnocoben | 3HaTh:
YUUTHIBATh COBPEMEHHBIE | YUUTHIBATH -OCHOBHBIC THIIBI  JJIGKTPHUYECKUX MAIlUH U
TEH/ICHIIH pasBUTHA | COBPEMEHHBIE TpaHchopMaTopoB U 00JaCTH UX IPUMEHEHUS;
TEXHUKA W TEXHOJOTMH B | TCHACHIMYU PAa3BUTHUS | -OCHOBHBIE THUIIBI W OOJACTM  NPUMEHEHUS
o0nactu TEeXHOC(EPHOH | TEXHUKU U | DJIEKTPOHHBIX IPUOOPOB U YCTPOUCTB;
0e30MacHOCTH, TEXHOJIOT Uil npu | YMeTh:
U3MEPUTEIBHOM u | pabore C | -pa3pabarbIBaTh NPUHIMIIHAIBHBIE 3JEKTPUYECKUE
BBIUMCITUTEIIHOW  TEXHHKH, | JIEKTPOTEXHUYECKO | CXEMBI.




Kon n nazBanue Nunukatopsr 3nanus1, ymeHus, HaBbIkU (3YB), popmupyemsbie
KOMITETEHIIMH JIOCTH>KCHUS JTUCITUTUTHHOMN
KOMITETEHIIHUH,
3aKpEIUICHHBIC 3a
MYCLIAILIIMHON
UH(OPMAITMOHHBIX W anmapatrypod W | Bmaners:
TEXHOJOTHIl MpHU pPEIIeHUU | ANEKTPOHHBIMU -HaBbIKAMH ~ pabOTBl €  AJIEKTPOTEXHUYECKOM
TUTIOBBIX 3a7a4 B OOJIACTH | yCTPOMCTBAMH. anmnapaTypoi U 3JIEKTPOHHBIMHU YCTPONCTBAMHU.
npodeccuoHanbHOM
IeATEILHOCTH, CBSI3aHHOM C
3alUTON OKpYKaroleun
cpensl W oOecreuyeHueM
0€30MMacCHOCTH YEJIOBEKa
IK-3 Crnocoben | [1K-3.1 Hcnons3yer | 3HATh:
UCIIONIb30BAaTh  3aKOHBI M | METOJbl  PELICHHS | -OCHOBHbBIE 3aKOHBI INEKTPOTEXHUKH JUTSE
METO/IbI MaTeMaTHKH, | 33/1ad B OOJACTH | AJIEKTPUUYECKUX U MArHUTHBIX IICTEH;
€CTECTBCHHBIX, TexHochepHOon -IIPUHIUIBI  TIOCTPOCHUS DJICKTPUUECKUX MAalIHH,
TyMaHUTapHBIX U | 0€30MacHOCTH C | Lemel, DJJICKTPOHHBIX CXEM TMpHU  pEHICHUU
SKOHOMHMYECKHUX HayK TIpH | IOMOIIBIO 3aKOHOB U | MPo(ecCHOHANBHBIX 3a/1a4.
pelIeHnn METOJIOB YMeTs:
npoecCHOHANBHBIX  3a/1a4, | MAaTEeMaTUKH, -IIPUMEHSTh TIPUHIIUIIBI MOCTPOCHUS
NPUMEHSATh HA  MPAKTHKE | €CTECTBEHHBIX, ANMEKTPUUYECKUX ILIETIeH U AJICKTPOOOOPYA0BaHUS B C
HAaBBIKM  TPOBEACHUSA M | TYMaHUTApHBIX u | Bnagets:
OMHUCAHUsl HCCIICIOBAHUM, B | 9KOHOMHYECKUX -HaBbIKAMHU PYYHOTO U BJIEKTPOHHOTO MOCTPOCHUS
TOM qHCclie | HayK CXEeM U Lened mpH pelieHuu npodeccuoHanbHbBIX
DKCIIEPUMEHTAIIBHBIX I1K-3.2 CraBur, | 3aj1a4.
MPOBOJMT,
OTIUCHIBACT
UCCJICIOBAHMUSI, B
TOM YUCIIe
HKCIIEPUMEHTAIIbHbIE

2 O0béM M TPYIOEMKOCTh JUCIHHUIJIMHBI M0 BUJIAM YUYeOHBIX 3aHATHIM.

DopMbI NPOMEKYTOYHON ATTECTALMM.

Tabnuna 2 — O6beM U TPYI0EeMKOCTh JTUCIMILIIMHBI 10 BUJaM YUYeOHbIX 3aHATHI

06 o O0BéM yacoB no popmam
1asi TPYyIOEMKOCTh W BHUJBI Y4€OHOH paboTHI 1O ITUCIHUILIHNHE, obyenus
IPOBOJUMBIE B pa3HbIX (hopmax 050 0300 350
1 Obu1ast TPyA0EMKOCTh AUCITUTINHBI 108 108
2 KontakTHas pabora oOywaromuxcs ¢ TmpenojaBarenaeM (1o 60 14
BHJIaM Y49€OHBIX 3aHSATHI) (BCEro)
AynuTopHas pabora (Bcero): 60 14
B TOM YHCIIE!
JIEKIIUHU 24 6
IPAKTHYECKHE 3aHSTHSI, CEMUHAPbI 24 2
PAaKTUKYMBI
nabopaTopHbIie paboThI 12 6
B HHTEPAKTHUBHOU hpopMme
B DJIGKTPOHHOU (hopme
BueayautopHas pabora (Bcero):




B TOM 4YHCJE, WHIWBUIyaJbHas padoTa o0O0ydaromuxcs ¢

mpernoaaBaTciicM

TIOATOTOBKA KypPCOBOI pabOTHl /KOHTAKTHAs paboTa’

TPYIIOBAasi, WHIWBHAyalIbHAs KOHCYJIbTAIMSI M WMHBIC BUJIbI
y4eOHOM 1eATeIbHOCTH, MPEAyCMaTPUBAIOIINE TPYIIIIOBYIO HIIN
WHIMBUYAIBbHYIO paboTy 00yJaromuXcs ¢ MPenoaaBaTeieM

TBOpYecKas pabora (3cce)

KOHTpOJIbHAsA padoTa

3 CamocTosTenbHas pabota o0ydaromuxcs (BCero)

12

90

4 TIpomexyTO4Hast arTecTaysi 00y4yarouerocs — 3a4eT

3. YuyeOHO-TeMaTHYECKUI IJIAH U COepP:KaHue AMCHUILIMHBI.
3.1 YueOHO-TeMaTHYECKHUN IJIAH

Tab6muma 3.1 - YuebHo-temarnueckuit mwian OPO

\; Oﬁ..l.llaﬂ TpymoeMKoCTh 3aHsTHI (Yac.) @opMBbI TEeKyIIero
= Paznesbl M TeMBI TMCHMILUIMHBI T?ZSZ;M: ; cc)Tb 0®0 KOHTPOMI |~
% 10 3aHATUAM ) AyauTOpH. TIPOMEAYTOTHOH
= 3aHATHUSA CPC aTTecTaluu
b4 JIEKII. npakT. | Jab. ycneBaemMocTn
Paznen 1. OcHOBHBIE MOHATHS U MOJENH VYcTHBIN onpoc, pelieHue
TEOPHUH IEKTPOMArHUTHOTO TOJIS yueOHBIX 3a/1a4
1- OCHOBHBIE 3aKOHBI U ONpeZeNeHHs TeopHHU 7 5 2 5 1
INEeKTPUYECKUX Ilenel, TOIOJIOTn4ecKue
rapaMeTpsl U METOIbI pacueta
AJIEKTPUYECKUX Lenen
Pazmen 2. AHanm3  yCTaHOBHBIIEToCs YcTHBIN onpoc, pelieHue
3.4 | POKUMA B LETSX CHHYCOMJATBHOTO TOKA. 7 2 2 2 1 y4eOHBIX 3a1aq
MHOTOIIOFOCHBIE IETH
Tpexc¢a3zHple 11enu NepeMEeHHOT0 TOKa
Pazpnen 3. Pacuer snexkTpuyeckux uemnei VYcTHBIN onpoc, pelieHue
IIPU  TIEPUOJMYECKNX HECHHYCOMIAIBHBIX y4eOHBIX 33134
BO3EHCTBUAX
5-7 | Pacder mepexoHBIX MPOIECCOB B LEMAX BO 7 4 2 2 1
BpeMeHHOH  obmactu.  Mcmone3oBaHue
mpeobpasoBanus Jlammaca u1g  aHanm3za
nenei. Ilepenatoynas GyHKIus enu
Paznen 4. AHanm3 U pacder MEeKTPHUECKUX YCTHBIN onpoc, penieHue
Heney ¢ HeJIMHEHHBIMU DJIEMEHTAMU y4eOHBIX 33724
8 | OcHOBHbIE 3aKOHBI M ONpPEIEIICHUS] TEOPHH 5 2 1
MarHUTHBIX Ilened. AHaJIM3 M pacyer
MarHUTHBIX IIener
Pazmen 5. Dinekrpuueckue menu  c VYcTHBIN onpoc, pelieHue
g. | PacmpesieneHHbIMu napamMeTpamu u y4eOHBIX 33134
11 | MepexosHbIe Mpouecchl B HIX 7 4 2 4 1
DJeKTpu4ecKue U3MEPEHUS U IIPUOOPEI
ONEeKTpUYECKHe MALTHHBI
Paznen 6. duznueckue OCHOBBI VYcTHBIN onpoc, pelieHue
JNEKTPOHUKHU y4eOHBIX 3a1a4
12 | Cxembl  3aMellieHHs,  IapaMeTpsl U 5 2 1
XapaKTePUCTHKH MOJTYTIPOBOTHIKOBBIX
mpubopoB
13- Pazmen 7. AmnamoroBasg CXEMOTEXHHKA. VYcTHBIN 0npoC, pelleHue
16 VYeunurenbHble Kackalbl NEPEMEHHOIO M 14 4 4 4 2 | yueOHbIX 3a/1a4
IIOCTOSTHHOTO _ToKa. OOpaTHbIE CBS3M B

Y Yacwl, evioenennvie 6 VII na xypcosoe npoexmuposanue 6 konmaxmmoii popme (3 uaca)

7




\; Oﬁnmaﬂ TpynoemMkocTh 3aHATHII (4Yac.) @opMBbI TeKylIero
= Pa3genbl M TeMbl JMCHUTIIMHBI TIEZ?:;M: : cc)Tb 0®0 KOHTPOIA M-
% 10 3aHATHAM ) AyaHuTOpH. TIPOMEAYTOHOU
= 3aHATHSA CPC aTTecTaluH
b4 JeKIl. | mpakT. | Ja6. ycneBaeMoCTH
YCHUIUTENSAX  AHAIOTOBAasCXEMOTEXHHKA.
VICTOYHMKH BTOPHYHOTO 3JIEKTPOITUTAHMUS.
OTasoHHbIC HCTOYHHUKH
Paznen 8. AmHamoroBas CcXeMOTEXHHKA. YcrTHbI onpoc, pelieHne
OmnepalioHHBIE U PELIAIOINE YCUIIUTEIH, yueOHBIX 3a/1a4
aKTHBHBIE (QUIBTPBI, KOMIAPATOPHI
17 AwnanoroBele M HU(POBBIE DIEKTPOHHBIE 10 2 2
KITIOUH
Hudposas CXEMOTEXHHUKA. bazoBrie
9JIEMEHTHl MHTETPAIBHBIX CXEeM. THIIOBBIC
KOMOWHAITMOHHBIE CXEMBI
Pasnen 9. ITocnenoBaTeIbHOCTHBIE VYcTHBIN onpoc, pelieHue
IU(pPOBBIE YCTPOICTBA y4eOHBIX 33134
Hudpo-ananorossie u aHAJIOTO-IH(PPOBHIE
18 | mpeobpa3oBarenu. 10 2 2
Meroapl W CpeACTBa  aBTOMATH3ALMU
CXEMOTEXHUYECKOTO NPOEKTHPOBAHHUS
JJIEKTPOHHBIX CXEM
18 | IIpomMexyTO4Has aTTeCTaLUsI 3auer
Bcero: 108 24 24 12 48
Tabnuna 3.2 - YuebHo-reMatnueckuii miad 3OO
\; Oﬁ..l.llaﬂ Tpyao0eMKOCThb 3aHATHIA (4ac.) @opMBI TEKYLIEro
E.' Pa3nesnnl 1 TeMbl TUCHUILIHMHBI Tlg?:;M: ; cc)Tb 300 KOHTPOJI 1 .
% 10 3aHATUAM ) AyauTOpH. TIPOMEAYTOTHOH
= 3aHATHUSA CPC aTrecTaluu
Z JeKIl. | mpakT. | Ja6. ycneBaeMoCTH
Pazmen 1. OCHOBHBIE HOHATHS M MOJENU VYceTHBIN 0npOC, pelleHue
TEOPHH IJIEKTPOMATHUTHOTO T10JIS yueOHBIX 3a/1a4
OCHOBHBIE 3aKOHBI U OIPEACICHUS TEOPUU 10 10
QNIEKTPUUECKUX  LEeNeH, TOMOJIOTHYECKHE
rapameTpsl u METOJIBI pacuera
BJIEKTPUYECKUX LIenen
Pazmen 2. AHanm3  yCTaHOBHBIIETOCS YCTHBIN onpoc, penieHue
peXnMa B HENSIX CHHYCOHAAIBHOTO TOKAa. 10 10 Y4eOHBIX 33134
MHOTOMOTIOCHBIE LIETTH
TpexdaszHble menu mepeMeHHoro Toka
Paznen 3. Pacuer snexkTpuyeckux uemnei VYcTHBIN onpoc, peleHue
IpU TIEPUOTUICCKAX HECHHYCOUAATHHBIX y4eOHBIX 33134
BO3JEHCTBUAX
Pacder mepexoHBIX MPOIECCOB B LEMIX BO 14 2 2 10
BpeMeHHOH  obmactu.  Mcmone3oBaHue
mpeobpasoBanus Jlammaca g aHanm3za
nenei. [lepenaToynas GyHKIMS Ienu
Paznen 4. AHanm3 U pacdeTr MEeKTPHIECKUX YCTHBIN onpoc, penieHue
Lenel ¢ HEIMHEMHBIMU 3JIEMEHTAMU y4eOHBIX 337124
OCHOBHBIE 3aKOHBI U OTIPEIENECHUs] TEOPUH 10 10
MarHUTHBIX L[ened. AHamM3 M pacyer
MarHUTHBIX Ienen
Pazmen 5. Dnekrpuueckue Lemu  c VYcTHBIN onpoc, pelieHue
pacripeaeIeHHbIMA rapameTpamu u y4eOHBIX 3314
MepPEeXOAHbIE MPOLIECCHl B HUX 16 2 2 2 10
DJeKTpu4ecKue U3MEPEHUs U IIPUOOPEI
DJeKTpUYecKUe MallHHbI




Ne Hemgeau n/n

Pa3znesnibl 1 TeMbl AUCHMIIIMHBI
o 3aHATHAM

Oomasn
TPYI0EMKOCTD|
(ecezo uac.)

TpynoemMkocTh 3aHATHII (4Yac.)

300

AyaUTOpH.
3aHATHUS

MPaKT.

@DopMBbI TEKYLIEro
KOHTPOJSA 1
MPOMEKYTOYHOI
aTTecTaluu
ycneBaeMoCTH

CPC

JIeKI. J1a0.

Paszgen 6. dusnyeckne
INEKTPOHUKHU

CxeMbl  3aMelICHHS,
XapaKTCPUCTHKH

ipudopoB

OCHOBBI

napaMeTpel U
MOJYIPOBOHHKOBBIX

yueOHBIX 3a/1a4

10 10

Pazgen 7. AmHamoroBas CXeMOTEXHHKA.
YcunurenbHble KacKaabl IEPEMEHHOTO U
MOCTOSTHHOTO ToKa. OOpaTHBIE CBS3H B
YCWIUTENAX  AHAJIOrOBasCXEMOTEXHHKA.
VICTOYHMKH BTOPHYHOIO DJIEKTPONHTAHUS.
OTaNlOHHBIC HCTOYHUKH

yueOHBIX 3a/1a4

14 10

Pasgenr 8. AmnamoroBas CXEeMOTEXHHKA.
OmnepanvoOHHBIE M PEMIAIONINE yCHIUTEINH,
aKTUBHBIC (QIIBTPHI, KOMIAPATOPHI
AwnasnoroBele M HU(POBBIE DIEKTPOHHBIE
KJII0YHU

udposas CXEMOTEXHHKA. bazossie
DJICMCHTHI I/IHTeI‘paJ'II)HI)IX CXEM. TI/IHOBI)IC
KOM6I/IHaI_[I/IOHHI)Ie CXCMbI

y4eOHBIX 33124

10 10

Pasgen 9. ITocaenoBaTenLHOCTHEIE
uudpoBsie ycTpoiicTBa

udpo-ananoroseie 1 aHaNOro-H(POBBIC
peoOpa3oBaTeH.
Meroasl W CpeACTBa
CXEMOTEXHUYECKOTO
9JIEKTPOHHBIX CXEM

aBTOMaTHU3allin
MIPOCKTUPOBAHUA

yueOHBIX 3a/1a4

10 10

KontponpHas padora

HpOMe)KyTO‘IHaH aTTCCTaluA

3aueT

Bcero:

108 90

3.2. Conep:xanue 3aHATHH IO BUIaM Y4eOHOH padoThI

Tabnuma 3.2 — ConepkaHue AUCHUTIIHHBI

Ne HaumenoBanue paszzena,
Coneprxanue 3aHATUS
n/a TEMBbI JUCIUITJINHBI
CoOdeporcanue 1eKYUuoHH020 Kypca
1. Paznen 1. OcHoBHBIe TOHATHS U Mozenn | [ToHsATHE 00 3nmeKkTpoMarHuTHOM Tojie. HTerpansHele U mudQepeHraibHbe

TEOPUU JIEKTPOMATHUTHOTO IOJIS
OcHOBHEBIE 3aKOHbI n OIPEACICHUA
TCOpUU QJICKTPUYCCKUX ueneﬁ,
TOIIOJIOTUYCCKUE TMapaMETPbl U METOIbI
pacuera JIeKTPUUECKUX Henei

COOTHOIIICHHS MEXTy OCHOBHBIMH BEJTMYUHAMH, XapaKTEPU3YIOMIAMH IIOJIE.
ITonpasnenenue aMeKTPOTEXHUUECKUX 3a7a4 Ha IICTIHBIE U TTOJIEBHIE.
[TaccuBHBIE (PE3UCTOP, HHAYKTHBHAS KATYIIKa, KOHIEHCATOP) SJIEMEHTHI
ANEKTPUIECKON IIETTH, MX CBOMCTBA U XapaKTepUCTUKH. CXEMbI 3aMEICHHUS
INEKTPOTEXHUIECKUX YCTPOMCTB.

OcCHOBHBIE TIOHATHUS U 0003HAYCHUS IJIEKTPUICCKUX BEITHMUMH U 3JIEMEHTOB
3JIEKTPUUYECKUX Lieniel. ICTOYHUKY ¥ IPUEMHUKH 2JIEKTPUUECKONH DHEPTHH.
AxtusHble (nctounuku DJIC 1 TOKa) DIIEMEHTHI JJIEKTPHICCKON 1IN, HX
CBOWCTBA M XapaKTePUCTUKU. B3auMHEIe TpeoOpa3oBaHUs aKTHBHBIX
3JIEMEHTOB.

Tormonormyeckue MOHATUS TEOPUH AEKTpHUYecKuX 1erneil. Knaccudukarus
Lenei: JIMHeHHble U HeJIMHEHHbIe, HEpa3BETBICHHbIE U Pa3BETBICHHBIE C
OJIHAM Y HECKOJbKMMH NCTOYHUKAMHU YHEPTHH, C COCPETOTOUYCHHBIMHU U
pacnpe/ieleHHbBIME TTapaMeTpaMHu.

OCHOBHBIE IPUHIIUITBI, TEOPEMBI U 3aKOHBI DJICKTPOTeXHUKH. [TpuHImI
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HaumenoBanue pasnena,
TEMbI JUCHUITIJINHBI

ConeprxkaHue 3aHATUS

HENPEPHIBHOCTH (3aMKHYTOCTH) JICKTPUUYECKOTO TOKA M MAarHUTHOTO MOTOKA.
3axonsr Oma u Kupxroda. [IpuHIATIE CyTIepIo3uuy, KOMIIEHCAIHN 1
B3auMHOCTH. Teopema 00 IKBHBAJICHTHOM aKTHBHOM JIBYXIIOJIFOCHUKE.
Mertons! aHanK3a U pacyeTa JTMHEHHBIX HIEKTPHYECKHX LIeMEed TOCTOSTHHOTO
ToKa. OOIIIe PUHINITEI pacyeTa [erel. YIpoImeHne CTPYKTYPHI eteit
METOZIOM 3KBHBAJICHTHBIX NTPe0Opa3oBaHuii (TpaHCPHUTypaIyn). AHAIN3 U
pacdeT Hepa3BETBICHHBIX EKTPHUECKHX IETIei ¢ OAHUM U HECKOIBKHMH
WCTOYHHMKAaMH SHEPTHH. AHAIIU3 U pacyeT Pa3BETBICHHBIX AIIEKTPHUYECKUX
Hernei ¢ HeCKOJIbKMMH UCTOYHMKAMH SHEPTUH Iy TeM IIPHUMEHEHUs 3aKOHOB
Kupxroga, METO10B: KOHTYPHBIX TOKOB, Y3JIOBBIX HaNpPsDKEHUH,
9KBMBAJIEHTHOTO aKTHBHOT'O JIBYXIIOJIOCHHUKA.

Pazmen 2. AHanu3 ycTaHOBMBHIErocs
pexxumMa B LEMNAX CHHYCOMJAJIBHOIO
TOKa. MHOTONONIOCHBIE LEMH
Tpexda3zHble Henu NepeMeHHOTro TOKa

CrnocoObl peCTaBICHNsI U ITapaMeTPbl CHHYCOUIAIBHBIX (YHKIIUH.
MrHoBeHHOE, CpelHee U ISHCTBYIOIIee 3HAUEHHSI CHHYCOMaIbHOTO TOKa
(HampspKEHMS).

Cocrasnenne nu¢depeHIINaTbHIX ypaBHSHNH TSI aHAIIN3a TIeTieH ¢
MOCJICI0BATENBHBIM U NTApaJJICIbHBIM COCIMHEHHEM IEMEHTOB 1 UX
penieHne. AKTUBHOE, PEaKTHBHOE M IIOJIHOE CONPOTHBIICHUSI BETBH.
BekropHas muarpaMMa HalpspKEHHH W TPEYTOJIBHUK COMPOTHBIICHHUI BETBH.
Daz3oBbIC COOTHOLIEHHUS MEXKAY TOKOM U HANPsDKEHHEM. MOITHOCTH B IETISX
nepeMeHHOro Toka. KoadduuueHT MOIHOCTH (COS®) U er0 TeXHUKO-
HSKOHOMHYECKOE 3HAUCHHE.

KommnekcHsli MeTo/] pacueTa JMHEHHBIX LeNel IepeMEeHHOT0 TOKa.
KomMrmiekcHble cxeMbl 3aMelIeHns dIeKTprudeckux temneil. KommnexcHoe
CONPOTHUBIICHHE M KOMIUIEKCHAsI TIPOBOIMMOCTh BeTBH. KoMmiekcHas
MOIIHOCTh U GaJlaHC MOIIHOCTH B LIEMSIX CHHYCOUIAIBLHOTO TOKA.
Pe3oHaHCHbIE sIBJIEHHS B 3JICKTPUYECKUX LIEMSX, YCIOBUSI BOSHUKHOBEHHS,
MpakTHYecKoe 3HaueHne. YacToTHbIE CBOWCTBA IIeNeH IEPEMEHHOTO TOKA.
AHanu3 n pacyer Tpexpa3HbIX LENel MepeMEHHOT0 TOKa. DIIEMEHThI
Tpex¢a3HbiX nenei. CocoOsl n300paKeHNs U coennHeHns (a3 TpexdasHoro
WCTOYHMKA IMTAHUS U IPUEMHHUKOB SHEPTHH.

Tpex- 1 4eThIPEeXIPOBOIHBIE CXEMBI MUTAHM NPUEMHUKOB. COOTHOIICHHS
Mekay (a3HBIMH M TMHCHHBIMHU HANPSDKCHUSIME B CHMMETPHIHON CHCTEME
OJ1C ucrouHuKa.

CoenuHeHUs IPUEMHUKOB TpeX(a3HOM LienH 3Be3/101 U TPEYTOIbHUKOM U
0COOEHHOCTH UX pacyeTa MPY CHUMMETPUYHBIX U HECUMMETPHYHBIX Harpy3Kkax.
Ha3nauenue HEUTpaIbHOIO POBOJA.

MorHocTb TpexdaszHnoit nenu. Koadpuunent momHocTy.

TexHuka 0€30MACHOCTH MTPH KCILTyaTalu TpeX(asHbIX YCTPOHCTB

Paznen 3. PacueT aieKkTpHuecKux Iemnen
pu TIEPUOANIECKUX
HECHHYCOMJIAJIbHBIX BO3JEHCTBHAX
Pacuer mepexoaHBIX TPOIECCOB B HETX
BO BpeMeHHO obnactu. Mcrons3oBaHue
npeobpaszoBanus Jlaruraca anst aHanmza
ueneii. [lepenarounas GyHKIMS LETH

ITepnoaudeckre HECMHYCOUJANbHBIE BO3IACUCTBHS M Pa3lIOKEHUE UX B P
®ypre. OcobeHHOCTH pacdera KOA(POHUIHEHTOB psiga DPypbe Npu HaTHIUH
CUMMETPHHU B (JOPME CUTHAIIOB.

MaxcumanbHbIe, CpeJHIE U ISHCTBYIOMINE HANPSKEHUS (TOKH).

Ananmms MPOCTEHIINX 9aCTOTHO-U30MPATEITEHBIX Hernemn
MOCJIeI0BATEIEHOM (TIapauIeIbHOM ) BKITIOUCHUH PEAKTHBHBIX AJICMEHTOB.
DIEeKTPUUECKHE CXEMBbI U MPHUHIUIBI pa0OThl MPOCTEUIINX CTIIAXKUBAIOUINX U
PE30HaHCHBIX YCTPOMICTB.

MoIHOCTH B LENSX HECHHYCOUAAILHOTO TOKA.

OcobeHHoCTH paboThl TpeX(ha3HBIX IETeil HECHHYCOUIATBHOTO TOKA.

[ToHsTHE O TIEPEXOMHBIX TpoIleccax; KOMMYTalus, COOCTBEHHBbIE KOJeOaHus
IENU W BBIHYXJCHHBIH pexuM. [lepexonHbie MpoImecchl B IEMSX IEPBOTO
MOpsAJKa MPHU BKJIIOUYEHUH MCTOYHUKOB TOCTOSIHHBIX CUrHaioB. IlepexonHbie
MPOLIECCH B LIEMH, COJEpKallel MHIYKTUBHBIA, EMKOCTHOW M PE3UCTHBHBIN
3JIeMEHTHI (KOJIeOaTeIbHBIH, alIePHOAMYCCKUA U KPUTHICCKUN PEKUMBI).
3akonsl Kupxroga B orneparopHoii ¢popme. OnepaTopHbIC YpaBHCHHS U CXEMBI
3aMELLUEHUs] HJIEMEHTOB Lenu. AHaiu3 IMepeXOAHbIX MPOLECCOB B IEMIX ¢
IIOMOIIBIO npeoOpa3oBaHus Jlamnaca. Hcnonp3oBanue TEOPEMBI
3amna3ApIBaHuUs JJIs IOJTyYeHUsT N300paKeHHUA CUTHAIIOB.

[Tepenartounass GpyHKUMA TeMM W €€ CBA3b C UMITYJbCHOW, MEPEXOAHON W
YaCTOTHBIMU XapakTepucTHKaMu Ienu. CBs3p MepenaTouyHbix (QyHKIUH ¢
nuddepeHIMaTbHBIME  YPABHEHUSIMA TIETIH M 9acTOTaMHM €€ COOCTBEHHBIX

pu
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HaumenoBanue pasnena,

ConeprxkaHue 3aHATUS

XapaKTePUCTUKH  MOJYIPOBOIHUKOBBIX
mprdOpoB

n/n TEMBI JUCIIUTIIINHBI
KOJICOaHUH.

4, Pazmen 4. Amnanuz u  pacuer | BoabT-ammepHble XapaKTEpUCTUKH HETMHEWHBIX 3JIEMEHTOB. Y IpaBisieMble
3JIEKTPUYECKUX LENeH ¢ HEIUHEHHBIMU | HEJITUHEIHBIE 3JIEMEHTBHI.
3JIeMEHTaMHU AHanu3 ¥ pacueT 1emnei MoCTOSIHHOTO TOKA C HeJTMHEHHBIMH 3JIEMEHTaMHU TIpH
OCHOBHBIE 3aKOHBI W OIPEACICHUS | MOCIEIOBATEIFHOM U MapauUIeIbHOM WX BKIIOYCHUH.

TEOPHUH MAarHWUTHBIX Ierneld. AHanmu3 W | AHaTU3 U pacyer Iernel IepeMEeHHOT0 TOKA ¢ HeJTMHEHHBIMH JIeMEHTAMU.

pacdeT MarHUTHBIX IeTel WueprimonHsie u 6€3pIHEPIIHOHHBIC HEJTMHEHHBIC 3JIEMEHTHI.
MeTtopl pacuera HETMHEHHBIX 3JIEKTPUUECKUX 1IeTeil ¢ mpuMeneHneM DBM.
OCHOBHBIE MAaTHUTHBIE BETUYUHBI U 3aKOHBI 3JIEKTPOMArHUTHOTO TOJIA.
CBoiicTBa M XapaKTePUCTUKHA (HEPPOMArHUTHBIX MaTepUAIOB. MarHUTHEIC
LIENU MOCTOSIHHBIX MAarHUTHBIX MOTOKOB. [IpuMeHeHne 3aKOHa MOJHOTO TOKa
JUIS aHalW3a W pacueTa MArHUTHOM Ienu O0e3 BO3AYIIHOTO 3a30pa B
MarHuTONPOBOJIE U C BO3AYIIHBIM 3a30poM. CXeMbl 3aMEIIeHUsT MAarHUTHBIX
nienieii. 3akoH OMa 1 3akoHbI Kupxroda a1 MarHATHBIX TETei.

5. Pasmen 5. Omekrtpuueckne wemu c | [loHATHE 0 memsx ¢ pacupeneneHHBIME mapaMmerpamu. uddepernnansase
pacmipenieleHHBIMH ~ TIapaMeTpaMH | | YpaBHEHHS JIMHUU C pacIpeAelIiCHHBIMH TapaMeTpaMu. PemieHne ypaBHEHUS
MePEeXOAHBIE TIPOIIECCH B HIX mmaAd. BoxHOBOE compoTuBieHne. OnpeneneHne HaNpsHKCHAS U TOKA B
DNEeKTpUIECKUe H3MEPECHUS U IPHOOPHI | JIF0OOW TOUKE JIMHUH.

DNEeKTpUIECKUE MAIITHHBI [Mamatommye u oTpakeHHBIE BOJMHEL. Da3oBas ckopocTs. JImHMS 06e3 HCKaXeHUH.
CornacoBaHHas Harpy3ka. BXogHOE CONPOTHBIICHUE HATPYKCHHOM JIMHUH.
CTOH‘II/IC BOJIHBI B JINMHUH 663 TMOTCPb. Eeryume, CTOAYHUEC U CMCUIaHHBIC BOJIHbI
B uHMUM 6e3 moteps. LlenHas cxema.
Ha):[aloume 1 OTPAXXCHHBIC BOJIHBI HA JIMHHUU. BHCKTpOMaFHI/ITHLIC IMPOLECChI
Ipyu ABUKCHUN HpHMOyFOHLHOﬁ BOJIHBI I10 JIMHHUMU. CXGMa 3aMCUICHHUA JIMHUU.
Hepexo,uHLIe MPOUECCHI MPH BKIIOYCHNUU JIMHUH. JIunus 3aJCPIKKHU.

6. Pazmen 6. ®usuyeckue  ocHOBBI | COCTOSIHMS ~ 3JIEKTpOHa B aTOMe, CBSI3M aTOMOB B KpHUCTalljIax,
ANEKTPOHUKHU KpucTaJnueckasi pemerka. @OHOHBI. DHEPreTUYECKUE YPOBHU JJIEKTPOHA B
CxeMmbl 3aMeCIIeHWSA, MapaMeTpel W | U30MUpOBaHHOM atoMe. (OOOOIIECTBICHHE JIIEKTPOHOB B  KpPHUCTAaJIE.

BomHoBast ¢QyHKIUMS SneKTpoHA B KpHCTaule. J[BIKCHHE DSICKTPOHA B
KpUCTaJIJIE MO NEHCTBUEM BHEIIHEN CHUIIBI.

3anoJHeHUE 30H 3JEKTPOHAMU U JIEJCHHE TN HAa METAJUIbl, AUINIEKTPUKHU U
noynpoBonHUKH. COOCTBEHHBIE TONYNPOBOAHUKH. [loHATHE O HOBIpKax.
JIokasbHbIE YPOBHH B 3alpelleHHON 30He. IIprMecHbIe NOIyTIPOBOJHUKY.
I'eneparust 31meKTpOHHO-ABIPOUHBIX Hap. TerutoBas renepanusa. KoHneHTpamus
HOCUTeNeH 3apsina B COOCTBEHHOM IIOJYHPOBOJHHMKE. YpoBeHb Depmu.
[Tonoxxenue ypoas @epMu 1 KOHIIEHTpAIUs CBOOOIHBIX HOCUTENEH 3apsija B
COOCTBEHHBIX MOJYNpOBOAHMKAaX. KOHIEHTpamuss HOCHUTeNeH 3apsaga W
nojoxeHne ypoBHI @DepMH B TNpHUMECHBIX HOJXynpoBofgHHMKax. llonesas
reHepauusi Hocutenedl 3apsima. ['eHepauus HocuTenedl 3apsiia  Ipu
coymapenusx. [Ipomeccel peKOMOWHAIIMHM HOCHUTEICH 3apsiaa. Bpems xusHU
HOCHUTENIEH.

SBnenuss mepeHoca 3apsmoB. J[pelid 3apsmoB B ANEKTPHYECKOM TOJE.
Juddysus HOCHTENEH 3apsmga B MOIYMPOBOMHHUKAX. [[OHATHE MOIBMKHOCTH
HOCHUTEJIEHN 3apsAja U ee 3aBUCUMOCTb OT TEMIEPATYPbl. DIEKTPOIPOBOIHOCTh
MOJTYTIPOBOTHHUKOB.

PaBHOBecHBIE M HEpaBHOBECHBIE HOCHTENH 3apsnga. KeasumypoBHu Pepmu.
Hpeiid u nuddy3us HepaBHOBECHBIX HOCUTENEH. Y paBHEHHs HEIIPEPHIBHOCTH.
ITonsatue snexTpudeckoro mepexoxa. [lepexon MeTamn — MOIYNPOBOIHHK.
Bomer — ammepras xapakrepuctuka (BAX) mepexoma. Ilepexoxm mexmy
HONYHNPOBOJHMKAMM N u P TunoB. IloHATHE CUMMETpUYHOrO U
HECUMMETPUYHOr0 Iepexona. P-N mepexon B PaBHOBECHOM COCTOSHHH. P-N
Hnepexos, CMELIEHHBIM B MPSMOM HAaMpaBI€HWU, KOHLEHTPALUU HOCUTEIeH
3apsnoB, BAX nepexona, CMELIEHHOTO B IPSMOM HAaIPaBIEHUU. P-N NEPEXon,
CMEIIEHHBI B 00paTHOM HamlpaBJIeHWH, KOHIEHTPAllMU HOCUTENIEH 3apsioB,
BAX mnepexozna, cMmeleHHOro B OOpaTHOM HampaBlieHWH. VIMIynbcHbIE |
BBICOKOYACTOTHBIE CBOMCTBA P-N mepexona. EmMkoctu p-n mepexona. I[Ipoboit
p-n mepexona.

[TomympoBOTHUKOBEIE AWONBI. MaOMOIIHBIE BBIIPSIMUTENIBHBIE  JTHOMIBI.
[Mpuanun peiictBus, BAX. MiynbcHbIE AMOIBI, CTAOMIMTPOHBI, BAPUKAIIBI.
punmmn  neiictBusi, BAX wu mapamerpsl. TyHHeNbHBIE W JIABUHHO —
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HaumenoBanue pasnena,
TEMbI JUCHUITIJINHBI

ConeprxkaHue 3aHATUS

nposetHsle 1uoabl. [IoHsATHE 0 cXeMax 3aMelIeHUs JIEKTPOHHBIX MPUOOPOB.
Cxema 3aMeIIeHHs MOTyIPOBOIHUKOBOTO Anoaa. KoMMyTannoHHBIE TOTEpH B
JIMonax.

BuronsapHeIA TpaH3UCTOP. Y CTpoiicTBO. OCHOBHBIE MPOIECCH MTPOUCXOIAIINE
B TpaH3ucTope (mpuHOWO neicTBHA). DPPeKkT MOmyIsIIMu TONIIMHEI Oa3bl
(3ddext Dpnm). CxeMBI BKIIIOYCHHS OUIIOISIPHOTO TpaH3uCcTopa. CTaTHdecKue
XapaKTepUCTHKH OUMOIAPHOTO TPaH3UCTOpa B cxeme ¢ obmeit 6azoit (OB).
Mopens D0epca — Moima. CraTuueckue IapamMeTpbl  OHIOISIPHOTO
TPaH3HCTOPA.

IloneBoll TpaH3UCTOP C YHOPAaBISIIOIIMM P-N  IEPEXOJOM. Y CTPOMCTBO.
ITpuniun neictBus. CxeMsbl BKIFOUYEHUS MOJIEBOTO TpaH3ucTopa. CTaTHuecKkue
XapaKTepUCTUKU IOJIEBOIO TPAH3UCTOPA C YHPABIAIOLUM P-N MIEPEXOIOM.
YactoTHble cBoOiicTBa. CXeMbl 3aMEIIEHHMS M TapaMeTpbl TPAH3UCTOpA.
Pa3HOBHAHOCTH MONEBBIX TPAH3UCTOPOB C YIPABISAIOMINM P-N MEPEXO0IOM.
[oneroit Tpam3ucTop ¢ w30AMpoBaHHBIM 3aTBOpoM (MUII-TpaH3ucTop).
VYerpoiictso, knaccudukarms. [Ipuaiun neficteus. OCOOEHHOCTH TPOTEKaHUS
¢usmueckux  mporeccoB.  CTaTMUecKWe  XapaKTEPUCTUKH  TOJIEBBIX
TPaH3UCTOPOB C HHAYNMPOBAaHHBIM M CO BCTPOCHHBIM KaHAJIAMHU.
DKBUBAJICHTHBIE CXEMBI 3aMEILIEHUS, TApaMETPhl TPAH3UCTOPOB.

KiroueBoit pexxuM pabOTHl TOJIEBBIX TPAH3UCTOPOB C  H30JMPOBAHHBIM
3aTBOpoM. IlepexoHble XapaKTEPUCTHKH MOJIEBBIX TPAH3UCTOPOB IpHU paboTe
B KJIFOUEBOM PEKUME.

Tupuctopsl. [uomHbelii THUpHUCTOP (IUHHUCTOP). YCTPOWCTBO, MPUHIMII
JICHCTBUS, BOJBT — aMIEpHAas XapaKTepUCTHKA. TpHOAHBIA THUPUCTOP
(TpuHHUCTOpP). YCTPOMCTBO, MPHUHIMI JCHCTBHUS, OCOOCHHOCTH OTIHPAaHUS IO
YTIPaBISIOIEMY EKTPOSY. BonsT amIiepHas XapaKTEePUCTHKA
CHJIOBOTOTPUHHCTOPA.

Pazgenr 7. AHanoroBas CXEeMOTEXHHKA.
YceunurenbHble KacKaabl IEPEMEHHOTO U
MOCTOSHHOTO TOKa. OOpaTHBIE CBS3H B
YCHIIUTENSIX AHANOTOBasiCXeMOTEXHHUKA.
Ucrounuku BTOPUYHOTO
ANEKTPOTTUTAHHUS. DTaja0HHbIE
HCTOYHHUKH

Krnaccugukamust 1 OCHOBHBIE XapaKTEPUCTHKH YCHIINTENeH. AHamm3 paboThI
OTHOKACKAaTHBIX  yCHWIHTENeH: KOIQOUIMEHT YCWICHUS, aMIUTUTYIHO-
YaCTOTHBIE  XAapaKTEPUCTHKH. PexuMbl pabOTBl H  TeMIeparypHas
cradunIu3arus.

[ToHsATHE O MHOTOKAacKaJHBIX YCHUJIUTENSAX. YCHUIUTENN MOIIHOCTU. [loHsATHE
00 M30MpaTeIbHBIX YCHINTEIAX.

Ycunurenu noctosHHOTO ToKa. Jlpeiid nyns. JuddepenmanbHpie kKackabl.
OO0patHbIe CBSI3U B YCUJIUTENSNX, UX BIUSHUE HA TIApAMETPHI i XapaKTEPUCTUKU
YCUIIUTENSL.

[MomympoBOTHUKOBEIC BRITPSIMUTEINHN: KIIaCCH(HUKAIINSA, OCHOBHEIC TTApaMETPHI.
DNEKTPUIECKUE CXEMBI M MIPUHIUI PAOOTHI BEIIPIMHUTEIIS.

DNeKTpUIecKue QHUIBTPHL

Crabunm3atopbl HAaNPsDKSHUS M TOKa. BHEIIHHE XapaKTepUCTHKI.

Pazgenr 8. AHanorosas CXeMOTEXHHKA.
OneparoHHbIe " pematomiue
YCIITUTEIIH, aKTHUBHBIE GUIBTPHL,
KOMITapaTopbl

AHaJIOrOBbBIE U ITUPPOBBIC JICKTPOHHBIC
KIII0YH1

IMudposast cxemorexHuka. ba3oBsle
2JIEMEHTHI HHTETPaNbHBIX CXEM.
TummoBbie KOMOUHAIIMOHHEIE CXEMBI

CxeMpl, CBOMCTBA M TPUMEHEHUE ONepalloHHBIX yematenel (OY).
Juddepennunpyroniye yCHUIMTeNIN, CyMMaTOPbl H HHTETpaTophl Ha 6aze OY
Ycunurenu nepeMeHHOro Toka. M3sMepHuTenbHble yCUIUTEH.

AKTHUBHBIE (DUIIBTPBI.

AHanorossle KoMIapaTopsl. OrpaHUYNTENTH.

I'enepaTopsl.

AHaOroBsIe MEPEMHOKUTEITN CUT'HAJIOB.

Jlorapupmudeckue yCUIUTENH.

ITpuHIUIBI TOCTPOEHUSI TOTMUYECKUX 311€MEHTOB. OCHOBHBIE SIIEKTPUUECKUE
HapaMeTpsl U SKCIUTyaTallUOHHBIE XapAKTEPUCTUKHU JIOTHYECKUX MUKPOCXEM.
PasnoBunHOCTH NMOrnueckux uHTerpansHelx Mukpocxem: TTJI, OCJI, KMOIL
IlepcnekTHBHbIE TUIBI JIOTHUYECKUX MUKPOCXEM.

OcCHOBBI cCHTEe3a KOMOMHAIIMOHHBIX cxeM. Ko1oBbIe mpeoOpazoBateii.
Iudparops! u gemmndparopsl. Jlornyeckue KOMMYTaTOPhI (MYJIbTHILIEKCOPHI
u 1e MynbTuIuiekcopsl). Cymmaropbl. CXeMbl YCKOPEHHOTO MepeHoca.
JIBouuyHBIE KOMIIApaTOPHI.

MuHuMH3aIUs JIOTHYECKUX (DYHKIHH, CHHTE3 KOMOWHAITMOHHBIX LH(PPOBBIX
YCTPOMCTB.

Pasgen 9. IlociieoBaTeabHOCTHRIE
IIUPOBBIE YCTPOHCTBRA

DJeMeHTHI ONepaTUBHOMN MaMATH-TPUITEPHl. ACHHXPOHHBIE U CHHXPOHHBIE
RS-tpurrepsl. D-tpurreps! u T-Tpurrepsi.
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Iudpo-ananorossie u aHaJoro-
IUQPOBEIE IPEOOPA3OBATEIIH.

Metoxel M CpeACTBAa aBTOMATH3AIlHU
CXEMOTEXHHYECKOTO  IPOCKTHPOBAHUS
JNIEKTPOHHBIX CXEM

JIBOMYHBIEC ¥ IBONYHO-AECITUYHBIC CYETINKH.
Peructps! mamsitu u cBura.

Hudpossie aBTOMaThl. ABTOMaTHl Mwmmm u Mypa.
aBTOMAaTOB

Knaccnpukammst cmocobos ALl - IIAIl mpeoGpazoBaHwmii;
MPEIU3NOHHBIMY PE3UCTUBHBIMH MAaTPUIIAMHU.

AIIl OUKIMYECKOTO PABHOMEPHOTO U TIOPAa3pSAAHOTO YPAaBHOBEIIMBAHUSL.
Crepnsimee ypasHoBewmnBanue. ALl 1BoWHOTO HHTETpUPOBAHUSL.

OCHOBHBIE 3aJayll aBTOMAaTH3ALUH CXEMOTEXHHYECKOTO IPOEKTHPOBAHMS
SIIEKTPOHHBIX CXEM.

MaremaTryeckrue MOJEIN aHAJIOTOBBIX U IU(POBBIX 3JIEMEHTOB MIEKTPOHHBIX
CXeM.

ITocTpoeHne MaTeMaTHIECKUX MOJENEH SMEKTPOHHBIX CXEM 110 CTPYKTYPHBIM
Y IPUHIMITHAIBHBIM CXEMaM.

Marematiueckue METObI, NMPHMEHSIEMbIC NPH PELICHUH 3aJad aHaIn3a |
CHHTE3a MICKTPOHHBIX CXEM.

CunaTe3 1H(pPOBBIX

OAIT ¢

Coodeparcanue npakmuieckux 3aHsamutl

1.

Pa3zgen 1. OcHOBHBIE MOHATHSA U MOJEIH
TCOPHUH DIICKTPOMATHUTHOTO MOJIS
OCHOBHBIC 3aKOHBI M  ONPEACICHUS
TeopUu 3JIEKTPUYECKUX LIeTIEH,
TOTIOJIOTUYECKHE TapaMeTPhl U METOJIBI
pacdeTa JIIeKTPUICCKHX HeTeit

1. AxtuBzble (McTouHuKY D/[C U TOKa) 3JIeMEHTHI 3MEKTPHUUECKON IIeTIH, UX
CBOMCTBA U XapaKTepUCTUKU. B3anmHbIe TpeoOpa3oBaHUs aKTHUBHBIX
SJIEMEHTOB.

2. Mero/pl aHaM3a U pacyeTa JMHEHHBIX AIEKTPUUECKHX LeTei
MOCTOSTHHOTO TOoKa. O0Imue MpUHINIEI pacdeTa Henei. YpoieHne
CTPYKTYPBI LIeTIel METOAOM SKBHBAJICHTHBIX TPe00pa30BaHUH
(TpaHCduTyparyn). AHAIN3 U pacdyeT Hepa3BETBICHHBIX JEKTPUIESCKUX
Lenel ¢ OAHUM M HECKOIBKUMH UCTOYHUKAMU SHEPTUH. AHAIU3 U pacder
Pa3BETBIICHHBIX AIEKTPUYECKHX LIeNEN ¢ HECKOIBKUMH UCTOYHUKAMU SHEPTHH
IyTeM IpUMEHEeHUs 3akoHOB Knpxroda, MeTo10B: KOHTYPHBIX TOKOB,
Y37I0BBIX HAaIPsKEHUH, SKBUBAJICHTHOTO AKTUBHOT'O IBYXITOJIFOCHHUKA.

Paznen 2. AHanmu3 ycTaHOBHUBILIETOCS
pexrMa B LOCIIX CHUHYCOMIAJIBHOTO
TOKa. MHOIOIIOJIIOCHBIE 1IENH
Tpexda3zHble Heny nepeMeHHoro Toka

1. CiocoObI pencTaBiIeHus ¥ HapaMeTpbl CHHYCOUAIBHBIX (DYHKIHH.
MrHoBeHHOE, CpelHee U IeHCTBYIOIIee 3HaUeHHS CHHYCOUAAIBHOIO TOKa
(HampspDKEHUs).

2. CocrasieHue audpQpepeHIaIbHBIX YPaBHEHUH JUTS aHaIN3a Lienei ¢
MOCJIE/IOBATENILHBIM U MapaljieJbHbIM COSTMHEHHEM JIEMEHTOB M UX
penienne. AKTUBHOE, PEaKTHBHOE M TIOJIHOE COTIPOTHBIICHHSI BETBH.
BekropHas muarpaMMa HalpspKEHHH W TPEYTOJIbHUK CONPOTHUBIICHUI BETBH.
Da3oBbIC COOTHOLIEHHS MEXK1Y TOKOM U HANpsDKEHHEM. MOIIHOCTH B HETsX
nepeMeHHOro Toka. KoadduuueHT MOITHOCTH (COS @) U €r0 TeXHUKO-
9KOHOMHUYECKOE 3HAUCHHE.

3. KommekcHslit MeTox pacueTa JIMHEHHBIX LeTel IIepeMEeHHOT0 TOKa.
KoMrutekcHble cXeMbl 3aMeIeHns SIeKTpuiecKkux neneid. KommiekcHoe
CONPOTHUBIICHHE M KOMIUIEKCHAsI IIPOBOIMMOCTh BeTBH. KoMIuiekcHas
MOUIHOCTh U OaJIaHC MOIIHOCTH B LIEMSIX CHHYCOUIAILHOTO TOKA.

4. CoevHEHUs IPUEMHHUKOB Tpex ($a3Hoil 1Ienn 3Be3/101 U TPEYTOJIbHUKOM U
0COOEHHOCTH UX pacyeTra MpY CHUMMETPUYHBIX U HECUMMETPHYHBIX Harpy3Kax.
Hasnauenue HelTpaIbHOTO MTPOBO/IA.

5. MouHocts Tpexdasnoii uenu. KoagduimenT MouHocTu.

Paznen 3. PacueT aieKTpHuecKux Iemnen
npu MEPUOIUIECKUX
HECHHYCOHUIANbHBIX BO3IEHCTBUAX
Pacuer nepexoHBIX IPOLIECCOB B LEMIX
BO BpeMeHHOI1 obnactu. Vicrions3oBaHue
npeobpasoBanus Jlarutaca amnst aHanmza
neneii. [lepenarounas GyHKIMS 1N

1. IloHATHE O EPEXOAHBIX MPOIECCaX; KOMMYTAIHs, COOCTBEHHbIE KOIeOaHus
LEeNY U BBIHYXJICHHBIM pexum. IlepexonHble mpoueccsl B LEMSIX HEPBOro
HOpsiAKa MpPU BKIHOUYEHUM HCTOYHUKOB TOCTOSHHBIX CUTHaNOB. Ilepexonnsie
MPOLIECCH B LIEMH, COJEpKallel MHIYKTUBHBIA, EMKOCTHOW M PE3UCTHBHBIN
3JIeMEHTHI (KoJie0aTeIbHBIN, AePHOINYECKIH 1 KDUTHUECKHH PEKUMBI).

2. EnunuuHble cTyneHyaTass W MMIyinbcHas ¢yHkuuu. [lepexomHas u
UMIyJIbCHAs XapakTepucTuku uenu. OnpeneneHHe peakUuu LEeNH IpH
BO3ACUCTBUH CHUTHAJIOB IPOW3BOJBHOW (DOPMBI: HMHTETPAIBl HAIOKEHUS C
HCTIONB30BaHUEM IIEPEXO0IHON M MMITYIbCHOM XapakTepucTuk nenu (MuTerpan
Hioamens). (CamocTosiTeIbHOE H3YUICHNUE)

3. Ilepenarounast GyHKIMS EMH U €€ CBSI3b C UMIIYJIbCHOW, MEPEXOTHON |
JaCTOTHBIMH XapaKTepucTHKaMu Imenu. CBsA3p MepenaTouHbBIX (GYHKIUI C
muddepeHInaTbHEIMA yPAaBHEHUSAMH IIETIH M 49acTOTaMH €€ COOCTBEHHBIX
KOJICOaHUH.
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Pazpgen 5. DOnexkrtpuyeckue uenu ¢
pacmpeneieHHBIMH ~ HapaMeTpaMu |
MePEeXOAHBIE TIPOIIECCH B HIX
DNeKTpUIecKnue H3MEPEHUS 1 IPHOOPHI
DNEeKTpUIECKNE MAITHHBI

1. ITonsTue o nensx ¢ pacnpeneaeHHbIME napamerpamu. nddepeHnuaibabe
YpaBHEHHSI JINHUM C PaclpeieIeHHbBIMU MapaMeTpaMu. PemieHne ypaBHEHUS
muHuN. BomHOBoe compotmBieHue. OmnpenencHue HANPSHKEHWS W TOKAa B
TM000¥ TOUKE JIMHUM.

2. Tlaparomme w oTpakeHHbIe BONMHBL. @a3oBasg ckopocTh. JluHHMA 0e3
nckaxkenuit.  CorjacoBaHHas  Harpy3ka.  BXomHoe  CONPOTHBIICHUE
HarpykeHHOH mnwuHUH. CTos4une BOJHBI B JIMHMM 0Oe3 moTepb. berymmue,
CTOSIYME U CMEIIaHHBIE BOJIHBI B JTMHUM 0e3 oTepb. LlenHas cxema.

3. Ilapgaromue U OTpaKCHHbIE BOJHBI HAa JIMHUHU. OJEKTPOMarHUTHEIE
Ipolecchl NpU JBIKEHHM IPAMOYTOJBHOW BONHBI 1o JuHMH. Cxema
3aMereHus nuUHUU. [lepexomHble mporeccsl NpU BKIIOYCHUM JIMHUM. JIuHUS
3aJePKKU.

4. Tpaucpopmaropsr. Dusnka
XapaKTEePUCTHUKH, IPUMECHECHHE.

5. ACHHXpPOHHBIE 3NEKTPUUECKHE MalmMHBI. PH3MKAa MPOUCXOISNINX BHYTPH
MPOLIECCOB, XapPaKTEPUCTUKH, TIPIMEHEHHE

6. CuaxpoHHBIC MamuHEL PHU3NKAa NPOUCXOAAMNX BHYTPH IIPOIECCOB,
XapaKTEePUCTHKH, IPUMECHCHHE.

7. MamuHbl MOCTOSIHHOTO ToKa. DU3MKa MPOUCXOSAIINX BHYTPH MPOIECCOB,
XapaKTepUCTUKH, IPUMEHEHHE.

MPONUCXOAIINX BHYTPH  IIPOIECCOB,

Paznen 7. AHanoroBass CXEMOTEXHHMKA.
YcunutensHble KacKaabl IEPEMEHHOTO U
MOCTOAHHOTO ToKa. OOpaTHBIE CBA3M B
YCUIIMTEISIX AHAJIOrOBasgCXeMOTEXHHKA.
Ucrounuku BTOPUYHOTO
3JIEKTPONUTAHUSL. OTaJoHHbIE
HUCTOYHUKU

1. IlonynpoBOJHHMKOBBIE OHOIBL. MaJOMOIIHBIE BBINPSMHUTEIBHBIE THOMABL.
[Mpuniun peiicteust, BAX. VMmyasCHBIC AMOMABI, CTAOMIUTPOHBI, BapHKAIIbI.
[Mpuamun  geiictBusts, BAX u  mapameTpsl. CxemMa  3aMeIICHUS
MOJIYIIPOBOTHUKOBOTO 1roja. KoMMyTallMOHHbIE TOTEPH B AUOMAX.

2. bunonsipHblit Tpanzuctop. CxeMbl BKIIIOUEHHS] OUIOJISIPHOTO TPaH3HCTOPA.
CraTtndeckyie XapakTepUCTHKH OUIIOJIIPHOTO TPAaH3UCTOpa B cXeMe C oO0Imei
6azoii (OB). Mogens D0epca Momma. CraTudeckue mapamMeTpsl
OumospHOrO TpaH3WCcTOpa. JIMHaMHUYEcKWe IapaMeTpsl M YacTOTHBIC
CBOMCTBA OHMITOJISIPHOTO TPAH3UCTOPA. 3aBUCUMOCTh NapaMETPOB TPAH3HCTOPA
OT pexuMa W Temmeparypsl.  I[lapameTpsl  TpaH3uCTOpa  Kak
uetpipexmnotocauka  (h-mapamerper).  XapakTepUCTHKA W [apaMeTpsl
TpaH3ucTopa B cxeme O3.

3. TloneBoil TpaH3UCTOp C YNPaBISAIOMIKAM P-N MEPEXOJOM. YCTPOWUCTBO.
ITpunmun neictBusa. CxeMbl BKIFOUEHHUS ITOJIEBOTO TpaH3ucTopa. CTaTHYecKue
XapaKTepUCTUKH IIOJIEBOIO TPAH3UCTOPA C YHPABIAIONIAM P-N IIEPEXO0JIOM.
UactoTHple cBoiicTBa. CXeMbl 3aMellleHus] W TapaMeTpbl TpaH3UCTOpa.
Pa3HOBHAHOCTH MOJIEBBIX TPAH3UCTOPOB C YIPABISIOMINM P-N IEPEX0JIOM.

4. TlomeBo# TpaH3UCTOP C H30JUpPOBaHHBEIM 3artBopoM (MJII-TpaH3ucTop).
VYerpoiicto, knaccudukarys. [Ipuaiun nefictBus. OCOOCHHOCTH POTEKAHUS
¢usmueckux  mporeccoB.  CTaTMUecKHe  XapaKTEPUCTUKH  TIOJIEBBIX
TPaH3UCTOPOB C MHAYUHMPOBAaHHBIM M CO BCTPOEHHBIM KaHAJIaMHU.
OKBUBAJICHTHBIE CXEMBI 3aMEIICHHNS, TapaMeTPhl TPAaH3UCTOPOB.

KnroueBoil pexxuM pabOTBI TOJIEBBIX TPAH3UCTOPOB C H3OJUPOBAHHBIM
3aTBOpoM. IlepexonHble XapaKTEPUCTHKH MOJIEBBIX TPAH3UCTOPOB IpHU paboTte
B KJTFOUEBOM PEXKUME.

5. AHanu3 paOoThl OJHOKACKAIHBIX YCHWIHTENCH: KOIPPHUIUESHT yCHUICHHS,
aMIUTUTYAHO-YaCTOTHBIE XapaKTePUCTHKHU. PesxuMbl paboThI U TeMIlepaTypHas
CTabuIH3aLusl.

6. [ToHsiTHE O MHOTOKACKa/IHBIX YCHIIMTEISAX. Y CHIIUTENIN MOITHOCTH.

7. Ycunurenu noctostHHOro Toka. Jpeid nyis. Juddepennuansasie
KacKabl.

8. OOpaTHBIE CBA3M B YCHJIMTEIISIX, UX BIMSHHUE HA TTApaMeTPhI U
XapaKTEePUCTUKH yCUIUTENS.

9. TTonynpoBOAHMUKOBBIE BBIIPSMHUTEIH: KJIacCHU(pUKaIHs, OCHOBHbIC
nmapaMeTphl. DINEKTPHUYECKIE CXEMBI U IIPUHIUT pabOTHI BEITPSIMHTEIS.

10. Dnextpuueckue GUIBTPHI.

11. Crabunm3aTopsl HaUPsHKCHUS M TOKa. BHEIIHNE XapaKTepUCTHKH.

Coodeporcanue 1a60pamopHuIX 3aHAM

ur

Pazgen 1. OcHOBHBIE OHATHS U MOJCIIHA
TEOPUU HJIEKTPOMATHUTHOTO MOJIS

JlabopaTopHasi padora Nel. MeToabl pacyeTa JIEeKTPHYECKHUX Ieneil

IOCTOSIHHOI'O TOKA
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OCHOBHBIE 3aKOHBI M ONpEAETICHUs
TEOpHHU INMEKTPUIECKUX nermnei,
TOIIOJOTUYECKHE MapaMeTPbl W METOBI
pacuera 3JIEKTPUYECKHUX Leneil

Ilens pabomvi: 3HAKOMCMEO C UOCAILHBIMU U  PeATbHLIMU
UCMOYHUKAMU, IKCREPUMEHMAIbHAS NPOBEPKA OCHOGHBIX COOMHOUICHUIL 6
yenax HNOCMOAHHOZ0 MOKA, a4 mMaKyce Memooog paciema uyenei Ha
ROCMOAHHOM MOKe.

Tpebyemca:

1. HccnenoBats paboTy HWACANbHBIX M PEATbHBIX HCTOYHHKOB TOKA H
O/1C npu U3MEHEHUH HArPy3KH.

2. DKCIepUMEHTAIbHO IIPOBEPUTH BBINIOJIHEHHE 3aKOHOB Kupxrodda B
IIEKTPUUYECKHX LETSIX MOCTOSHHOTO TOKA.

3. DKCIepUMEHTAJbHO TPOBEPHUTh aAHAIM3 DIEKTPHYECKOH  IIeTH
MOCTOSIHHOTO TOKA, BHIIIOJIHEHHBIH METOZOM Y3JIOBBIX TOTEHIIMAJIOB.

4. OpopMUTH U 3aIIUTHUTH OTYET IO PadOTE.

Paznen 2. AnHanmu3 ycTaHOBUBIIEroCs
peXrMMa B LENAX CHHYCOMIAIBHOTO
TOKa. MHOTONOIOCHBIE LEMH
Tpexda3zHble ey NepeMeHHOTro TOKa

JlabopaTopHasi _padoora Ne2. HMcciaenoBanue JHMHEHHBIX Ienei
CHHYCOMIAJbHOr0 ToKa. Pacuer 1enei mepeMeHHOro TOKa

ILlens pabomoi: uccnedosanue 31eKmMpPULecKUX NPOUECCO8 8 NACCUBHDIX
INemMeHmax Ha NnepemMeHHOM MmoKe, IKCHEPUMEHMANbHAA NpoéepKa
OCHOBHBIX COOMHOWIEHUTL 8 UENAX NEPEMEHHO20 MOKA.

Tpedyemca:

1. HccnenoBath 3IIEKTPOMAarHUTHBIC MPOIECCHI HA TEPEMEHHOM TOKE B
COTIPOTHBJICHWH, KOHJIEHCATOPE U KaTYIIKE WHIYKTUBHOCTH.

2. DKCIEepHMEHTAIbHO IPOBEPUTH BBINOJHEHHE 3akoHOB Oma u
Kupxrog¢a B a5eKTpHYECKUX LENsIX NEPEMEHHOTO TOKa.

3. DKchnepuMEHTaJbHO TMPOBEPUTH aAHAIU3  DIICKTPUUYCCKOM
MEPEMEHHOTO TOKA, BBITIOJTHEHHBI METOJIOM Y3JIOBBIX ITOTEHIINAJIOB.

4. OpopMUTH U 3aIUTUTH OTYET 11O PadOTE.

LIeTH

JladopatopHasi padora Ne3. OcHOBHbIE COOTHOLIEHHS B Tpex(da3HbIxX
Lensx nepeMeHHOro ToKa

Llenv pabomvi: uccnedoganue INEKMPOMAZHUMHBIX NPOUECCOE 6
CUMMEMPUYHBIX U HECUMMEMPUYUHBIX MPEXPAZHBIX UENAX NPU PA3IULHOM
coeouneHuu 0OMOMOK 2eHePamopa u Hazpy3Ku.

Tpeoyemca:

1. UccnenoBarh 3J1€KTPOMAarHUTHBIE MPOLIECCHl B TpeX(a3HOoW enu npu
CUMMCTPUYHBIX WM HECHUMMCTPUYHBIX PEXKUMAX IO CXEME€ 3BE31a-3BC€3aa C
HYJICBBIM IPOBOJIOM.

2. HccnenoBarh 3JIeKTPOMAarHUTHBIE MPOLECCH B Tpex(ha3Hoil Lenu npu
CHMMETPUYHBIX M HECHMMETPHYHBIX PEXMMaxX IO CXEMe 3Be3/a-3Be3na 0e3
HYJIEBOTO TIPOBO/JIA.

3. HccnenoBarhk 37eKTpOMarHUTHBIE MPOILECCH B TpeX(a3HOl menu npu
CUMMETPHYHBIX 1 HECUMMETPUYHBIX PEKUMaX MO CXeMe TPEeyTOJbHUK-3BE3/1a.

4. VccnenoBaTh 3JIEKTPOMAarHUTHBIE MPOIECCH B Tpex(a3Hoil nenu npu
CUMMETPHYHBIX 1 HECUMMETPUYHBIX PEKUMAX MO CXeMe 3Be3/1a-TPEyTOJIbHUK.

5. HccrenoBaTh 3J€KTPOMAarHUTHBIE MPOIECCH B Tpex(a3HOM Lenu mpu
CUMMCTPUYHBIX MW HECUMMCTPUYHLIX PEXKHUMaAX II0 CXEMC TpPCYTOJbHUK-
TPEYTrOIbLHUK

6. ObopMHTh M 3aLMTUTH OTYET IO padoTe.

Paznen 3. Pacuer anekTpuyecKux Ienei
npu MIEPHUOTNIECKUX
HECHHYCOHUJIANbHBIX BO3IEHCTBUAX
Pacuer nepexoHBIX IPOLIECCOB B LEMIX
BO BpeMeHHOi1 obnactu. Vcrons3oBaHue
npeobOpasoBanus Jlarutaca amnst aHanmza
neneii. [lepenarounas GyHKIMS 1N

JlaGopatopnas paGora Ne4d. AHaaW3 ¥ IKCHEepHUMEHTAJIbHOE
Hcc/le0BaHMe TePeXOJHbIX NPOLECCOB B JIMHEHHBIX 3JeKTPHYECKUX
Lemnsix

Ilens pabdomer: uccnedoganue INEKMPOMAZHUMHBIX NPOUECCOE 6
CUMMEMPUUHBIX U HECUMMEMPUUHBIX MPEXPASHBIX UENAX NPU PASTULHOM
coeouneHuu 00MOMOK 2eHepamopa u Hazpy3Ku.

Tpeoyemca:

1. UccnenoBath 3meKTpoMarHuTHele mporeccsl B npocreiimmx RL n RC
LEMNsIX NPU BKIFOUYEHUH U OTKITIOYSHUH C HCTOYHMKOM ITOCTOSIHHOTO TOKA.

2. HccnenoBaTh 3JIEKTPOMAarHUTHBIE TIPOLECCHl B MNapajuleIbHOH U
nocnenoBarenibHoit  RLC  memsx npu  BKIIOYEHMHM UM OTKIIOYEHHH C
HCTOYHMKOM MOCTOSHHOTO TOKA.

3. UccnenoBarh anekrpoMaruutheie mporeccsl B RL u RC nensix npu
BKJIFOUSHUH U OTKJIFOYEHHH C HCTOYHHKOM CHHYCOHMAJIbHOTO TOKA.
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YcunuTensHble KacKaabl IEPEMEHHOTO U
MOCTOSHHOTO TOoKa. OOpaTHBIE CBA3HM B
YCHINTENSIX AHAIOTroBasCXeMOTEXHHUKA.

Hcrounnku BTOPUYHOTO
QJICKTPOIIUTAHUS. DTaj0HHBIC
HCTOYHUKHU

n/n TEMBbI TUCIIUILINHBI
4. UccnemoBaTh 3IICKTPOMAarHUTHBIC TPOLECCHl B MapajUlCIbHON U
nmocienoBatensHot RLC  memsx mnpw BKIIOYCHHH W OTKIIOYCHHH C
CHHYCOUIAJIFHOTO TOKA.
5. DOKcnepuMEHTaNbHOE OIpeleNieHHe YacTOTHBIX XapaKTePHCTHK,
HUMITYJIbCHOW M TIePEeXOTHOHN (PYHKITHIT YeTHIPEXITOIIOCHHKA.
6. ObopMHUTP U 3aITUTHTH OTYET 1O paboTe.
4. Pasmen 5. DOmektpuueckwe menmm C JlaGopaTopHuas padoTa Nes. DJIEKTPHYECKHE Henu C
pacmpelie/icHHBIMH ~ TlapaMeTpaMHi W | pacnpeaeleHHBIMH MapaMeTpaMu
MepEXO/IHbIE TPOLECCH B HUX Llenv padomol: uzyuenue ceolcme u XapaKkmepucmukK 31eKmpuieckKux
DJeKkTprudecKre U3MEPEHUsI U IPUOOPHL | yeneii ¢ pacnpedeienHblMU RApamMempami 6 CAyLOHAPHOM U NePEXOOHOM
DNEKTPUUCCKUE MATITHHBI percumax.
Tpebyemca:
1. UccrnenoBanue pabOTHI JJTUHHON JIMHUK B CTAIIMOHAPHOM PEKHME MPH
MUTaHUU OT WCTOYHMKA ITOCTOSHHOTO ¥ TIEPEMEHHOr0 TOKa Ipu pabore Ha
COTJIACOBAHHYIO 1 HECOTIIACOBAHHYIO HATPy3KY;
2. UccremoBanme TMepexOgHBIX TMPOIECCOB B UIMHHON JHWHUH TIPH
BKITIOYCHUH €€ Ha WCTOYHHK CHHYCOWAAIBHOTO HAIPSDKEHHS, MUMITYJIbCHBIX
CUTHAJIOB TIPH paboTe Ha COTIIACOBAHHYIO U HECOTIIACOBAHHYIO HATPY3KY;
3. DOKCnepUMEHTANbHOE OIpeNeNieHHe YacTOTHBIX —XapaKTePHCTHK,
UMITYJIbCHOW M EPEXOHON (DYHKIMH JUTMHHOM JIMHUH;
4. OpopMUTH U 3aIMUTUTH OTYET IO PadOTE.
JladopaTopHasi pagoTa Ne6. JiaeKTpruyecKre MAIIMHbI
Llenv padomol: uzyuenue ce0lcme u XapaKmepucmuK 31eKmMpuecKux
MAWUH ROCMOAHHOZ0 U REPEMEHNHO20 MOKA.
Tpedyemca:
1. HccnenoBaHue KOJJICKTOPHOTO JBUTATENS IIOCTOSTHHOTO TOKA;
2. WccnenoBaHue KOJUICKTOPHOTO IBUTATEISI IEPEMEHHOTO TOKa;
3. HccnenoBaHue CHHXPOHHOTO TpeX(a3HOTO IBUTATEIIS,
4. HccnemoBaHWe  acHHXPOHHOTO  Tpex(a3HOro  JABHTATEIs  C
KOPOTKO3aMKHYTBIM POTOPOM;
5. HccnenoBaHue aCHHXPOHHOTO JIBYX(a3HOTO IBUraTels;
6. HMccrnemoBaHue IaroBOro IBUTATENS;
7. ObopMHTh M 3aLIUTUTH OTYET O padoTe.
5. Pazmen 7. AmnamoroBasi CXeMOTEXHHUKA. JladopaTtopHasi __padora _ Ne7. MWcciieqoBaHue  XapaKTepUCTHK

NOJIYIPOBOAHUKOBBIX 1M0/10B H TPAH3UCTOPOB

Ilenv pabompwl: u3zyueHue ycmpoicmea, HNPUHUUNOE pPabomul,
Mamemamuyeckux mooenell u cxeMm 6GKIIOUeHUA NOJIYRPOEOOHUKOBBIX
npubopos, onpedenenue uUxX XApaKmepUCMuK U pacuem napamempos,
onpeoeneHnue 6IUAHUA RAPAMEMPOE NOTYAPOBOOHUKOBHIX NPUOOPOE HA UX
XapaKmepucmuxu.

Tpedyemca:

1. DOKchepuMEHTaNbHO CHATH M IOCTPOUTH
XapaKkTepUCTHKH TPSAMOH © OOpaTHON BeTBeH Ui
HOJITPOBOJIHUKOBOTO JIHO/1A;

2.  DKCIOEPUMEHTAIbHO CHATh W  IOCTPOHUTH  BOJBT-(papaaHyro
XapaKTEePUCTUKY IJISl 33JJaHHOTO TUIIA TIOJIyITPOBOAHUKOBOTO JIMO/IA;

3. Onpenenutsb napameTpsbl MareMaTHYeCcKOoi
TIOJTYIIPOBOTHUKOBOT'O THO/A;

4. DKCHEpUMEHTAILHO CHATh U TIOCTPOMTH BXOJHYIO, BBIXOAHYIO H
MIPOXOHYIO XapaKTEPUCTHKU OWIOJIIPHOTO TPAaH3HCTOpa B CXeMe ¢ OOIeH
6a3oi;

5. DKCHIEepUMEHTAIbHO CHATh W IOCTPOMTH BXOJHYIO, BBIXOJHYIO H
MIPOXOJHYIO XapaKTEPUCTUKU OHIOJSIPHOTO TPaH3MCTOpa B CXeMe C OOIIUM
SMHTTEPOM;

6. Ompenenurth mnapamMeTpbl MaTeMaTHYECKOW MOJETH OHIIOJSIPHOTO
TPaH3HCTOPA;

7. DKCIEPUMEHTAIbHO CHSTh W IOCTPOMTH BXOJHYIO, BBIXOJHYIO H
MPOXOJHYI0 XapaKTePUCTHKH II0JIEBOTO0 TPaH3UCTOpPa B CXeMe ¢ O00IuM
HCTOKOM;

BOJIbTaMIICPHBIC
3aJaHHOI'0 THIIAa

MOICIIN
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8. Ompenenute TNapaMeTpbl MaTeMaTHYECKOH MOJEIH  I0JIEBOTO
TPaH3UCTOPA;

9. DKCHIepHMEHTAlbHO CHATh W TOCTPOMTH BXOIHYIO, BBIXOAHYIO H
npoxoaHyto xapakrepuctuku M/II1 TpaH3ucTopa B cxeme ¢ 0OIIIM HCTOKOM;

10. Omnpemenuts mapaMeTpbl MaTemaTwueckod wmomemn  MJIIT
TpaH3UCTOPA;

11. OdopMHUTE U 3aLUTUTE OTYET IO padoTe.

JlaGopatopnas pabGora Ne§. Wcciaenopanue TPaH3MCTOPHBIX
YCWINTeJieil U 00PATHBIX CBsI3ell B HUX

Ilenv pabomwi: usyuenue ycmpoicmea U HNPUHUUNOE pPAdOMbl
bPAH3UCHIOPHBIX ycunumensHulx Kackaooe, onpedenenue ux
XapaKmepucmuK U  pacyem  naApamempos, oOnpeoesieHue  GAUAHUA
napamempoeé 00pamHubIX céA3ell Ha XApPAKmMepuCcmuKy ycunumenei.

Tpeoyemca:

1. BmmomHUTE pacdeT MapaMETPOB YCHIMTENBHOTO KacKaga Ha
ourmosipHOM TpaH3ucTope 1o cxeme O3

2. DKCHEpUMEHTAIFHO OMpPEAeTUTh KOY(D(OUIMEHT YCHIICHHS KacKana,
BXOJIHO€ U BBIXOJHOE CONpOTHBIEHUs, CHATh AUX kackanma, onpenenuTb
BIIMSIHHE NTapaMeTPOB 3JIEMEHTOB Kackaja Ha ero XapaKTepUCTHUKY;

3. BommosHUTh pacyeT mapaMeTpoB YCHJIMTEIBHOTO Kackaga Ha
6unomnsipHoM Tpanzuctope no cxeme Ob;

4. DKCIEPUMEHTAIBHO ONMpeaeiuTh KOI(QDHUIMEHT ycuiieHHs KacKana,
BXOJIHO€ U BBIXOJHOE CONpOTHBIeHUs, cHATh AUX kackajga, omnpenenuTb
BIIMSTHHE TTapaMEeTPOB 3JIEMEHTOB Kackaja Ha €ro XapaKTePUCTHKHY;

5. BbmomHUTE pacyeT MmapaMeTpoOB YCHIUTEIHHOTO Kackaja Ha
oumosipaoM Tpanzuctope 1o cxeme OK;

6. DKCHEepUMEHTAIFHO OMpPEAeTUTh KOY(D(OUIMEHT YCHICHHS KacKana,
BXOJHOC W BBIXOIHOE COMpPOTHBICHHS, CHATH AUX Kackama, OmpeneiIuTh
BIIMSIHHE MTapaMeTPOB JIEMEHTOB Kackaja Ha ero XapaKTepUCTHUKHY;

7. BBIMOJHUTH pacyeT mapaMeTpoB YCHIMTENBHOTO Kackaja Ha IOJIEBOM
TpaH3uctope no cxeme OU;

8. DKCHepUMEHTAILHO ONpeACauTh KOIQ(OHUIMEHT yCHICHHS KacKasa,
BXOJIHO€ U BBIXOJHOE CONPOTHBIEHUs, CHATh AUX Kackana, ompenenuTh
BIIMSIHHE TTapaMeTPOB 3JIEMEHTOB Kackaja Ha ero XapaKTepPUCTHKHY;

9. BHIIOMHUTE pacyeT MapaMeTpOB YCIIUTEIFHOTO Kackaja Ha IOJIEBOM
Tpan3uctope no cxeme OC;

10. DKcnepUMEHTANBFHO OMpPeeTuTh KOd(QOUIIMEHT yCHIICHHS KacKana,
BXOJHOC W BBIXOIHOE COMpPOTHBICHHS, CHATH AUX Kackama, OmpeneiIuTh
BIIMSTHUE TTapaMeTPOB 3JIEMEHTOB Kackaja Ha €r0 XapaKTePUCTHKHY;

11. OmpenenuTh mapaMeTpbl W OICHUTh BIMSHUEC HA MapaMeTphI
YCHJIMTEIBHOTO Kackaza 1o cxeme OO 1ienu oOpaTHOH CBSI3H;

12. Ompenenute mnapameTpbl M OLEHUTh BIHMSHUE Ha IapaMeTphl
MHOT'OKAaCKaHOTO YCHJIUTENS IeMH 001eif o0paTHON CBSI3H;

13. OopMHTh U 3aIUTUTH OTYET 1O PadOTE.

JlabopaTopuasi padora Ne9. McciaenoBanue IoJYNPOBOIHHKOBBIX
BBINPSIMUTEJIEH B CTA0MIN3aTOPOB

Lleny pabomwi: usyuenue ycmpoiucmea u HNPUHUUNOE pPadOmbl
HOIYRPOGOOHUKOBBIX GbLINPAMUMENEH U CIAOUIUZAMOPO8, OnpedeieHue ux
XapaKmepucmuk u pacuem napamempos.

Tpeodyemcs:

1. BbINOJHUATE pacyer mapameTrpoB OAHO(A3ZHOIO OIHOIMOJYIIEPHOIHOTO
BBIHpS[MI/ITeJ'lf{;

2. TlpoBectn wmccienoBaHue OAHO(DA3ZHOIO  OIHOMOYIEPHOIHOTO
BBIHpS[MI/ITeJ'[H, 3KCHepI/IMeHTaIlBHO Ol'Ipel]eJ'lI/ITI) ero napaMeTpH n
XapaKTepI/ICTI/IKI/I, CpaBHI/ITB 3KCHepI/IMeHTaJ'H)HBIe nu pvaeTHHe 3HA4YCHUA,

3. BBIMOJHKUTE pacyeT mapaMeTpoB OOHO(DA3HOTO IABYXIIOIYIIEPHOIHOTO
BBINPSIMUTEISI CO CPETHEH TOUKOI;

4. TlpoBecTm wuccliefoBaHHe O0AHO(A3HOTO  NBYXHOJIYHEPHUOTHOTO
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BBINIPSMUTENST CO CPEAHEH TOYKOW, SKCHEPHUMEHTAIBHO OIPEICIUTh €ro
MapaMeTpsl M XapaKTEPUCTHUKH, CPABHUTH 3KCICPUMEHTAIBHBIE W pacucTHHIC
3HAYCHMUS;

5. DBrmonHHTE pacueT mapaMeTpoB  OOHO(A3HOTO  MOCTOBOTO
BBITIPSMUTEIIS;

6. IIpoBectn wmcciemoBaHue OAHO(DA3HOTO MOCTOBOTO BBIIPSIMHUTEINS,
SKCTIEPUMEHTAIIBHO ONPEAEINTh €T0 MapaMeTPhl U XapaKTEPUCTUKH, CPABHUTH
9KCIIEPUMEHTAJIbHBIE ¥ PACUETHbIE 3HAYCHUS;

7. BblmomHUTH  pacyeT  HapaMeTpoB  Tpex(asHOro  HyJEBOTO
BBITIPSIMHUTEIST;

8. IlpoBectn wuccienoBanue Tpex(azHOrO HYJIEBOTO BHINPSIMUTENS,
9KCIIEPUMEHTAIILHO OMPEACIUTh €T0 MapaMeTpPhl U XapaKTePUCTUKHU, CPABHUTH
SKCTIEPUMEHTAIIbHBIC M PACUCTHBIC 3HAUCHNUS;

9. BomomHUTE pacyer mapaMeTpoB  Tpex(aszHOTO  MOCTOBOTO
BBITIPSIMHTEIIS;

10. IIpomectn wuccienoBaHne Tpex(a3HOTO MOCTOBOTO BEIIPSIMHUTEI,
SKCTIEPUMEHTAIIBHO OMPEAEINTh €T0 MapaMeTPhl U XapaKTEPUCTUKH, CPABHUTH
9KCIIEPUMEHTAIBHbIC U PACUETHbIC 3HAUCHNUS;

11. BeINONHUTE pacyeT napaMeTpoB MapaMeTPHYECKOro CTa0HIN3aTopa;

12. TlpoBecTH HUCCICAOBAaHHE MMAapaMETPUYECKOrO CTaOMIM3aTopa,
9KCIIEPUMEHTAIILHO ONPECIUTh €T0 MapaMeTpPhbl U XapaKTEPUCTUKH, CPABHUTH
OKCIICPUMEHTAJIBHBIC U PACYCTHBIC 3HAYCHUA

13. BeINONHUTE pacyeT napaMeTpoB KOMIIEHCAIIMOHHOTO CTa0MIIN3aTopa;

14. TlpoBecTu wHccneOBaHHE KOMIIEHCAIIMOHHOTO —cTabuiM3aropa,
9KCIIEPUMEHTAIBLHO OIIPEACINTH €T0 MapaMeTpbl U XapaKTEPUCTUKH, CPABHUTD
9KCIIEPUMEHTAIbHbIC U PACUETHBIC 3HAUCHNUS;

15. BBINOMHUTE pacyeT mapaMeTpoB UMITYJIbCHOTO CTaOMIN3aTopa;

16. IlpoBectm  wmcciaeqoOBaHWE  HMMIYJIbCHOTO  CTAOMIM3aTOPA,
9KCIEPUMEHTANIFHO ONPEACTUTh €TO NMapaMeTPhl U XapaKTEPUCTHKU, CPABHUTH
OKCIICPUMCEHTAJIBHBIC U PACUCTHBIC 3HAYCHUS,

17. OdopMHTh M 3aIIUTUTH OTYET 1O PAOOTE.

4 llopsimoKk OLEHMBAHUS YCHEBAEMOCTH U C(POPMHPOBAHHOCTH

KOMIIETEHLMI 00y4arnIinerocs B TeKylmel U NpoMeKYTOYHOM aTTeCTAlUuM.

JITIs1 TIOJTOKUTENBHOM OLIEHKH 110 pe3yJIbTaTaM OCBOCHUS JAUCIHMIUIMHBI 00yYaroneMycst HE0OXO0 MO
BBHITIOJIHUTHh BCE€ YCTAaHOBJICHHBIC BUJbI Y4eOHOU palOoThl. OlieHKa pe3yjbTaTOB pabOThl OOyYaroIIerocs B
Oamnax (mo Bugam) mpuBeaeHa B Tabmune 4.1.1 n 4.1.2.

Tabmuua 4.1.1 - bannpHO-peHTHHIOBasl OIlEHKa pe3yJbTaToB yuyeOHOHW paboThl 0Oydaroluxcs Mo

BusiaMm (bPC)

VYuebHas padora CymmMma Buael u pe3ynbraThl OueHka B aTTecTaluu Bbaist

(BUIIBI) OamroB yaeOHO paboThI (18 nenenn)
Texywas yueonasn paboma 00O
Tekymas y4deOHas 80 Jlexrmonnsie 3ausatust (12|2 6anna — mocerieHue 1 JEKIHOHHOTO 3aHITHS 0-24
pabota B| (100%  |3amsiTHif)
cemecTpe /6anos _|Opaxtnaeckue  3ausTus|24/12 6anna — nocemienue 1 3aHATHS U BBITIOJTHEHHE 0-38
(“OCGIHEHHC HPUBENICHHOM (12 3amsTHit) 3ajganns Ha 51-85%
3aHATHH no|  IIKAJIbI) 38/12 6anna — nocemenue 1 3aHATUS U BBINOJIHEHUE
pacnucanuio n 3aganus Ha 85.1-100%
BBITIOJTHEHHE
. JlabopaTtopubie  3amsATHsI|3 Gaj1a — paboTa BITOJHEHA U 3aIUIICHA 0-18
3aJIaHuiN) N
(6 3amsTHIA)

HToro mo Tekyuueii padore B ceMecTpe 0-80
Hpomeafcymounaﬂ ammecmayus
IIpomexxyTouHast 20 Bompoc 1. 5 6a10B (TOPOTOBOE 3HAUCHUE) 5-10
aTTecTalys (100% 10 6ans10B (MakcUMalIbHOE 3HAUSHHUE)
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Y4ebHas pabora CymmMma Buab! u pe3ybTaTh OreHka B aTTecTaluu Bamist
(BUIBI) OayoB y4aeOHOM paboThI (18 nenenn)
Texywian yueonas paooma OP0O
(ox3amen) /6ammoB  |Pemenue 3amaum 1. 5 6an10B (MOPOTOBOE 3HAUCHUE) 5-10
MIPUBEICHHON 10 6ansoB (MakCUMaIIbHOE 3HAYCHHUE)
IIKAJIbI )
HTOro no npoMe;KyTo4YHOI aTrecTanuu (3K3aMeH) 10-20

CymmapHas oueHnka mo aucuunjaute: Cymma 0aioB TeKymeh u mpoMeXyToaHol arrectanuu 51 — 100 6amios.

Tabmuma 4.1.2 - banabHO-peUTUHrOBasl OIEHKAa PE3yJIbTaTOB YYEOHOW pabOThl OOYyYaromuXcCs IO

BusiaM (BPC)
Vuebnas pabora Cymma Bunsl 1 pe3ynbraThl OrneHKa B aTTECTALIHN Bamner
(BUIIBI) OayuoB y4eOHO# paboThI (18 nenenn)
Texywian yueonas paboma O0P0O
Tekymast yueOHas 80 Jlekumonnsle 3ansaTsa (3|2 6anna — mocemieHye 1 JIEKIIMOHHOTO 3aHATHS 0-6
padora B| (100%  |3amsiTus)
CEMECTPE /Ganos _|Hpaxtnueckue 3anatus (4|2 6amna — nocemenue | 3aHATHSA U BBHIIOTHEHHE 0-12
(mocemenme TIPUBEACHHOM | 335151 Ty1st) 3amaHus Ha 51-85%
3aHATHH mo|  IIKaTbi) 3 Gasuma — mocelleHMe 1 3aHATHA M BBIIOJHEHHE
pacluCaHuIo u 3amanusg Ha §5.1-100%
BBITIOJTHEHHE
. JlabopaTopubie  3aHsATHsI|3 Gaj1a — pabOTa BITOJHECHA U 3allUIICHA 0-6
3a/TaHni)
(2 3amsTHs)
Konrposbnas pabora 56 6anmnoB (MakcuManbHOE 3HaUCHHE) — paboTa 0-56
BBIMIOJTHEHA U 3aIlHIICHA
Hroro no Tekymeii paore B cemecTpe 0-80
Hpomeofcymouna}l ammecmauyusn
ITpomesxyTouHas 20 Bompoc 1. 5 0aJ710B (IIOPOTOBOE 3HAUECHHUE) 5-10
aTTecTaus (100% 10 6ams10B (MAaKCUMAJIbHOE 3HAYCHHC)
(9x3amen) /6annoB  |Pemienue 3amauu 1. 5 6as1oB (IOPOrOBOE 3HAYCHUE) 5-10
IIPUBEICHHON 10 6an10B (MakcUMaIbHOE 3HAUCHHUE)
TITKAJTBI )
HToro no mnpoMe;KyTo4HOii aTTecTamuu (3K3aMeH) 10-20

CymmapHasi oneHka no aucuuniaune: CymMa 6ayutoB TeKyniei u mpoMexyTodnoi arrecranuu 51 — 100 6ayuios.

HToroBas olieHKa BBICTABIISETCS B BEJIOMOCTh COTJIACHO CIIEYIOIIeMy TpaBmity (Tadmuia 4.2):

Tab6nuia 4.2. OueHka ypoBHs chOPMUPOBAHHOCTH KOMIIETEHITUH B TPOMEKYTOUYHON aTTECTallUU

Kpurtepun oueHuBaHus KOMIIeTeHI[UH Yposensn Hrorosasn Ouenka no
copmMupoBaHHOCTH OlleHKA 100-
KOMIeTeHINH 0anabHOMI
Kaie
OOyuaronuiics He BIaJeeT TEOPETHUECKUMH| HEIOMYCTUMBIM  |HeyJoBIeTBOpUTenbHO| Menee 51
OCHOBaMH JUCUATUTUHBI 51 HAay4YHOH Oanna

TepMI/IHOHOFHeﬁ, ACMOHCTPUPYCT OTPBIBOYHBIC
3HaHHuA, HEC crocoben pemiath MPAKTHYCCKUC

npodeccuoHaIbHbIE 3aJauu, JIOITyCKaeT

MHOXXECTBEHHBIE ~CYIIECTBCHHBIE OINMOKH B

OTBETaXx, HE  yMeeT  MHTEpIPEeTUPOBATH

pE3yJIBTATHI U JAETAaTh BBIBOIBI.

OO6yuaronuiics BIIJICET YaCTUYHO IIOPOTOBBIM YAOBJIETBOPUTEIBHO 51-65
TEOPETUYECKUMHA OCHOBAaMH  JTUCHUIUIMHBI U

Hay4HOH  TEpPMHHOJIOTHEH,  (parMeHTapHO

crocobeH pemarhb MPAKTHYECKHE

npodeccuoHaIbHbIe 3aJauu, JIOITyCKaeT

HECKOJIBKO CYHICCTBCHHBIX omuoOOoK PEIICHUAX,
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Kpurepumu onieHuBaHus1 KOMIETEHIMH YpoBenb HTorosas Ouenka no

copMupoBaHHOCTH OLIEHKA 100-
KOMIeTeHIIHH daIbHOI
HIKaJie
MOJKET JaCTUYHO UHTEPIPETUPOBATH
MOJTy4YEeHHBIE PE3YyJIbTaThl, JOMYCKAET OLUIMOKH B
BBIBOJIAX.
OO0yuaromuiics BJIAJICET TEOPETHUYECKUMU TTOBBIIIICHHBIN XOpOIIO 66-85
OCHOBaMU JUCITUTUTAHBI u HAy4YHOU
TEPMHHOJIOTHEH, TPAMOTHO H3JaraeT Marepual,
crioco0eH pemarpb PaKTUYECKHE

HpO(l)eCCI/IOHaJ'II)HI)Ie 3aJladud, HO JOIIYCKacT
OTACIBHBIC HCCYHICCTBCHHBIC OIIHOKH B
HHTEPIPECTAMN PE3YJIHTATOB U BHIBOJAX.

OOyyarommiics B TIOJHOW Mepe  BIaAceT MIPOJIBUHYTHIN OTJINYHO 86-100
TEOPETUYECCKUMH OCHOBAMHU JWCIHILIUHBI U
HAYYHOH TEPMHUHOJIOTHEH, TPaMOTHO H3JIaraeT
MaTtepHal, CIOCOOCH WIIIOCTPUPOBATh OTBET
npuMepamu, (pakramu, JTAaHHBIMH  Hay4YHBIX

I/ICCJIeI[OBaHI/If/'I, MIPUMCHATH TCOPCTUUCCKHUC
3HaHUS TSt pelieHus MPAKTHYCCKUX
po(heCcCUOHATBLHBIX 3a1ad. [TpaBuibpHO

UHTEPIPETUPYET TOTYYCHHBIC pE3yJIbTaThl |
nenaeT 000CHOBAHHBIE BHIBOIBI.

5 MarepuajibHO-TEXHUYECKOE, IPOrPAMMHOE U Y4eOHO-MeTouYeCKOe
o0ecneyeHne TUCIHUTIINHLI.

5.1 YueOHas qureparypa
OcHoBHasi yueOHasi IuTEpaTypa

1. Munenuna, C. A. DneKkTpOTEeXHHKA, NEKTPOHUKA U CXEMOTEXHHKA : YUYE€OHUK U MPAKTUKYM
quis By3oB / C. A. Munenuna, H. K. Munenus ; noa penakuueit H. K. Munenuna. — Mocksa : znatenscTBo
[Opaiir, 2020. — 406 c. — ISBN 978-5-534-04525-3. — URL.: https://urait.ru/bcode/450334. (nara obparieHus
31.08.2020). — TekcT: YNEKTPOHHBII.

2. HoBoxwunos, O.II. DnekTpoHHKa M CXEMOTEXHUKA B 2 T : y4eOHHUK JUIsl aKaJeMHUYECKOTo
6axanaspuata / O. I1. HoBoxwunos. — Mocksa : U3narensctBo FOpaiit, 2015. — 804 c. — ISBN 978-5-9916-
4182-1. — URL.: https://urait.ru/bcode/382342. (nata oopamierus 31.08.2020). — TekcT: 37K TPOHHBIH.

JlonoTHUTEIbHASI JIUTEPaTypa

1. BonoBo3oB, A.M. OCHOBBI 3JIEKTPOHUKH : 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. (nara oOpamenus 31.08.2020). — Tekcr:
3JIEKTPOHHBIMN.

2. 3neipenkoBa, T.B. DnekrpoTrexHuka u 3eKTpoHuKa : yuebHoe nocodbue / T.B. 3npipenkona,
B.A. Muxees, B.A. CrapukoB ; TroMEHCKHI TOCyAapCTBEHHBIM yHUBEpPCUTET. — TroMeHb : TroMeHCKuil
roCyAapCTBEHHBIN YHUBEPCHUTET, 2013. — 412 c. — URL:
https://biblioclub.ru/index.php?page=book&id=574381. (mara oOpamenus 31.08.2020). — Tekct:
3JIEKTPOHHBIN.

3. Tommnbckuit, B.b. CxemoTexHuka aHaioro-nu@poBeIX mpeodpazoBarTeseil: yaeOHoe nu3gaHue

/ B.b. Tonunbckuii. — Mocksa : Texnocdepa, 2014. — 290 c. — ISBN 978-5-94836-383-7. — URL:
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https://biblioclub.ru/index.php?page=book&id=273796. (mara oOpamenus 31.08.2020). — Tekcr:
3JIEKTPOHHBIMN.
5.2 MarepuajJbHO-TEXHHYECKOe ¥ TMPOrpaMMHoOe obecrevyeHue

JTUCHHUILIMHEL.

Y4eOHble 3aHITHSI 10 AUCHUIUIMHE MTPoBosATCs B yueOHbIx ayautopusix KI'TIN KemI'V:

HanmeHnoBanmne moMenieHu i1
MIPOBE/ICHUS BCEX BUIOB YUCOHOM
JIEATEIIbHOCTH, TPEAYCMOTPEHHOMN

y4eOHBIM IIJITAHOM, B TOM YHCJIC
MOMEIICHUS I
CaMOCTOSTEJIbHON PabOThI

[IepeueHb OCHOBHOIO
o0opynoBaHusl, y4eOHO-
HarJISIHBIX TTOCOOMI
1 UCTOJIb3YEMOT0 TPOTrPaMMHOTO
obecrieueHus

Anpec (MECTOIOJIOKEHUE)
HNOMEIIEHNH JUTS IPOBEICHUS
BCEX BUJOB y4eOHOI
JeATeILHOCTH, TIPEyCMOTPEHHOM
y4eOHBIM TTAHOM

222 YyeOHas aynuTopus IS

IIPOBEACHM:
- 3aHATHI JCKIIMOHHOI'O THIIA,
- 3aHATUMN CECMHHApPCKOIro

(IpaKTUYECKOr0) TUIA;

- TPYNIIOBBIX M MHIAUBUAYAIbHBIX
KOHCYJIbTalluH;

- TEeKyLIEro0  KOHTpOJId W
IPOMEXYTOUHOH aTTecTaluy.

Cnenuanu3upoBaHHast
(yyeOHas) Melellb:
MapKepHO-MEeJIOBasl,
CTYJIbSI.
OobopynoBanue
npe3eHTaunu yueOHOro
MaTepuaJia: nepeHocHoe -
HOYTOYK, TPOEKTOP, SKPaH.
HUcnoab3zyemoe  mnporpamMmMmHoe
obecrneveHune: MSWindows
(MicrosoftimaginePremium 3
year MO  CyOJIMIEH3UOHHOMY
noroopy Ne 1212/KMP  or
12.12.2018 r. go 12.12.2021 r.),

JOCKa
CTOJIBI,

AJIs

LibreOffice (cBOOOIHO
pacrpocTpaHsiemMoe I10),
AHTUBUPYCHOE 1O ESET
EndpointSecurity, JTULEH3US
NeEAV-0267348511 70
30.12.2022 r.;MozillaFirefox
(cB0OOTHO pacmpocTpaHseMoe

I10), GoogleChrome (cBo6oaHO
pacmpoctpansiemoe [10), Opera

(cBOGOIIHO pacmpocTpaHseMoe
[10), FoxitReader (cBoOomHO
pacrpocTpaHsiemMoe I10),
WinDjView (cBoOOIHO
pacrpocTpaHsieMoe I10),
SAnnexc.bpaysep (oreuecTBeHHOE
CBOOOTHO pacrpocTpaHsiemMoe
I10).

HNutepHer ¢ olecnevyeHneM

aocryna B JUOC.

654027, KemepoBckasi o0macth -
Kysbacc, r. HoBoky3Henk, mp-KT
[Tuonepckuid, a. 13, mom. 1

223 JlabopaTopus
3JIEKTPOHUKH, PATHOTEXHUKH H
aBTOMATHKH. Vuebnas
ayJIUTOPHS JUTS TPOBEICHUS:

- 3aHTHIA 1a00PATOPHOTO THIIA,

Crnennanu3npoBaHHas
(yueOHas) Melellb:

MeJIOBast, CTOJBI, CTYIIbs/
YyeOHO-HATJIAAHBIE  TOCOOUS:
JIEMOHCTPALIMOHHBIE CTCH/IBI,

IIOCKa

654027, KemepoBckas o0macth -
Ky3zbacc, r. HoBoky3Hernk, mnp-KT
[Tuonepckuit, 1. 13, mom. 1
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MOJICITH (renepaTophil,
JIBUTATEIIN).

JlabopaTtopHoe o00OpynoBaHmue:
KOMIUIEKC  J1a0OpaTOpHBIN ISt
W3yYeHUS Kypca
«PaguonpueMHble  yCTpOUCTBa,
nasuTbHast CTaHIIUS, ben
MasUTbHBIN, ocuIiorpagsl,
TeHEPaTOphl CUTHAJIIOB, T€HEPATOP
paxmoyacror,
aBTOTpaHcopmaTop,
MYJIBTHMETD, pEryJsTop
HaPSHKCHHUSL.

5.3 CoBpemeHHble 1nipodeccHOHANbHbIEe  0a3bl  JaHHBIX M

HH(oOpPMALIMOHHBbIE CTIPABOYHbIE CHCTEMBI.
1. CITForum.ru - on-line 6ubnuoreka cBOOOAHO AOCTYMHBIX MATEPUANOB MO WH(OPMALMOHHBIM
TEXHOJIOTHSIM Ha PyCCKOM si3bike - http://citforum.ru

2. Hayunas

QJICKTPOHHAasA

ounommoreka eLIBRARY.RU -

KpyIHEH i

POCCUUCKUIA

UHPOPMALIMOHHBIA TOPTaa B 00JaCTH HAyKH, TEXHOJOIMH, MEIUIMHBI W O0Opa30BaHMs, COICPIKAIM
pedepatsl 1 MOJIHbIE TEKCTHI - WWW.elibrary.ru

3. Enunoe okHO 1ocTyna K 00pa3oBaTe/ibHBIM pecypcam - http://window.edu.ru/

6 Unble cBeneHnd U (WiM) MaTepuaJbl.
6.1. IlpumepHbIe BONPOCHI U 3aJaHusl / 3aa4U JJIsI MIPOMEKYTOUHOM

arrecraguu

Tabnuua 6.1 - [IpumepHble TeOpeTHUECKHE BOIPOCHI K IK3aMEHY

Paznensl u TeMbl [IpuMepHBIE TEOpETHYECKUE BOIIPOCHI IIpumepHsbIe
IMPAKTUYCCKUC
3amanus /
3aJgaun
Paznen 1. OcHoBHble moHATHS W | 1. OCHOBHBIC TMOHATHS W 0003HAYECHUS HIICKTPUUECKUX BEINYNH Turosoe
MOJIEIH TEOPHH | W JIEMEHTOB JJIEKTPUUECKHUX neneid. AktuBHble (Mctounnkn DJ1C MIPaKTHYECKOE
3JIEKTPOMArHUTHOTO TT0JIS W TOKa) OJIEMEHTHl DJEKTPUYECKOW Ienn, WX CBOMCTBA W 3aJiaHue
OcHoBHBIE 3aKOHBI W | XapaKTepUCTHKH.  BzamMHbBIe  mpeoOpa3oBaHMs  AKTHBHBIX
OIIpeICTICHUS TEOPUH | AJIEMEHTOB. TOIOJOrMYEeCKUe TMOHATHS TEOPUU DICKTPHUUECKUX
JNEKTPUYECKUX nerneit, | uenei. Knaccudukanus neneu.
Tomojornuyeckiue Tmapamerpsl u | 2.  3akoHel Oma u Kwupxroda. [IpuHUMIOBI Ccyneprno3uimy,
METOJIbl pacyeTa J3JIEKTPUYECKUX | KOMIIEHCALMH ¥ B3aHMHOCTH.
Lenen 3.  Teopema 00 PKBUBAJICHTHOM aKTHBHOM JBYXIIOJFOCHHUKE.
4. AHanu3 W pacyeT pPa3BETBICHHBIX JJICKTPHUYECKHX Lernei c
HECKOJIbKUMH MCTOYHUKAaMH 3HEPIHHU ITyTEM ITPUMEHEHHSI 3aKOHOB
Kupxroda
5. AHanu3 u pacyeT pa3BETBICHHBIX JJIEKTPHUYECKHX Ierneil ¢
HECKOJIbKUMH HCTOYHUKaMH 3HEPTHU METO/I0B: KOHTYPHBIX TOKOB,
6. AmHanu3 W pacyeT pa3BETBIECHHBIX 3JIEKTPUYECKUX Lerneil ¢
HECKOJIbKUMH MCTOYHUKAMHM HEPTHHU Y3JIOBbIX HAPSKCHHUI.
Paznen 2. Anamu3 | 7. CnoocoObl TpeacTaBIeHHS ¥ IapaMeTpbl CHHYCOHWATBHBIX Tumosoe
YCTQHOBHMBLIETOCS  peXuMa B | GyHKIMHA. MrHOBEHHOe, cpelHee | JeiCTByIOllee 3HAYCHUS [PaKTHYEeCKOe
LeNsX CHHYCOWJAIBHOIO TOKAa. | CHHYCOMIAILHOTO TOKA (HAMPSHKSHUS). 3aj1aHue

MHOTronoJoCcHbIe Lenu
Tpexdasznaple 1enH MEepeMEeHHOT0
TOKa

8. Cocrasienne muddepeHraIbHbIX YPaBHEHUH Ui aHaIH3a
Iene C IOCIeA0BaTeIbHBIM | MapajuIe/IbHBIM COCIHHEHUEM
JJIEMEHTOB. AKTHBHOE, PEAKTHBHOE H TOJIHOE COIPOTHBIICHHSI
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BETBH.

9. BekropHas aguarpamMma = HAOpsDKCHHH W TPEYTOJbHHK
COTIPOTHBIICHNH BeTBH. Pa30BBIC COOTHOIICHHUS MEXIY TOKOM H
HaTpsKCHUEM. MomntHOCTh B HEISIX IEPEMEHHOTO  TOKa.
Koaddunmenr mMomHOCTH (COS@) U €ro TEXHUKO-?PKOHOMHYECKOE
3HAaYCHHE.

10. KoMrurekcHBIA METO pacdeTa JINHEHHBIX [eTield IepeMEHHOTO
Toka. KOMIUIEKCHBIE CXEeMBI 3aMEIIEHHs] SJIEKTPUYECKHX [erneil.
KoMIuiekcHOe CONpPOTHBIICHHE W KOMIUIEKCHAas MPOBOAWMOCTB
BeTBH. KoOMIUIeKCHasE MOIIHOCTh M OajlaHC MOIIHOCTH B IEISX
CHHYCOMJAJIbHOTO TOKA.

11. Pe3oHaHCHBIE SBIICHHS B 3JEKTPUYECKUX LEISAX, YCIOBUS
BO3HHUKHOBEHHS, IPAKTUUECKOE 3HAYCHHE.

12. YacroTHBIE CBOHCTBA LETEH EPEMEHHOTO TOKA.

13. JluHeWHBIE YETBIPEXIMOJIOCHUKH. YPaBHEHHS MAaTPUIBI U
mapaMeTPHl YeTHIPEXTOTIOCHUKOB.

14. OcobeHHocTH aHamM3a IeTeH C WHAYKTHBHO-CBSI3aHHBIMH
JNIEMEHTaMH; TpaHc(hopMaTop B JIMHEHHOM pEeXHME, WACaTbHBIN
TpaHchopmaTop.

15. Dnementsl Tpexdasubix Ienei. CrnocoObl H300paKeHUS U
coenunaeHus (a3 Tpex(asHOTO UCTOUYHUKA MUTAHUS M PUECMHHUKOB
SHEPTHH.

16. Tpex- W 4YETHIPEXMPOBOJIHBIE CXEMbl NHTAHUS MPUEMHHUKOB.
CooTHouleHust Mexay (a3HBIMH M JIMHEHHBIMU HAIPSDKEHUSIMU B
cumMmeTpuyHoi cucteme DJC uCcTOUHUKA.

17. CoenumHeHHWsI TpPHEMHHKOB Tpex(a3HOW memnm 3Be3Nou
0COOEHHOCTH MX pacyeTa IMpU CUMMETPUIHBIX H HECUMMETPHYHBIX
Harpy3kax. HazHaueHue HeHTpaIbHOTO MPOBOIA.

18. CoeamHeHUs MPHEMHUKOB TpeX(a3HOW HENH TPEyTrOoIbHIKOM
0COOEHHOCTH MX pacyeTa IMPU CUMMETPHIHBIX M HECHMMETPUIHBIX
Harpyskax.

19. MomHocts Tpexdaznoit nenu. KoaddurmeHnr momHocTH.
W3mepenue MOIHOCTH Tpexha3HoH Ieu.

20. IlonyueHue BpamaOUIErocsi MAarHUTHOTO MOJIS.

21. Mero/J CHMMETPHYHBIX COCTABIISIOINX.

Paznen 3. Pacuet anexTpuueckux
Heneyd  npu NEpUOJUYECKHUX
HECUHYCOUAANBHBIX
BO3JEUCTBUAX

PacueT nepexoaHbIX MPOLIECCOB B
[EemsiX BO BPEMEHHOW 00JacTu.
Hcnonp3oBanne mpeoOpazoBaHHS
Jlamutaca s aHanmuza  IETIeH.
Ilepenarounast pyHKIUS IETH

22. Tlepuoaudeckue HECUHYCOUIaTbHbIE BO3IEHCTBUS 31
paznoxxkenue ux B pag  Dypse. OcoOeHHOCTH  pacueTa
k03¢ ¢unnenTos psna Pypbe Npu HAIUYUK CUMMETPHH B (hopme
CHUTHAJIOB.

23. MakcuMmanbHbBle, CpeIHHE | JCHCTBYIONIME HAaNpsDKeHUS
(Toxu). MOIIHOCTH B IEMSIX HECHHYCOMJAILHOTO TOKA.

24. Ananus mpocTeWINX YacTOTHO-W30MpaTEeNbHBIX LENed Impu
MOCJIEI0BATEIbHOM  (HapayljiebHOM) BKJIIOYEHHH PEAaKTUBHBIX
JJIEMEHTOB.

25. Tlonsatne 0 TMepexXONHBIX  Mpoleccax;  KOMMYTalus,
coOCTBeHHBbIE KoJieOaHMsI I1EeNMU W  BBIHY)XKICHHBIH  PEXHUM.
[TepexoHbIe TIPOLIE