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1 Ieapb AUCHUIIAHBI.
B pesynpTare ocBOEHUS AAHHOW MUCHUIUIMHBI Y OOYyYaromlerocsi AOJDKHBI OBITh  C(HOPMHUPOBAHBI
KOMITETCHIIMK OCHOBHOM MpOo(eCcCHOHAIbHONH 00pa3oBaTeIbHON MporpaMMbl OakaiaBpuara (manee -

OITOIT): OITK-1, ITK-3.

ConepmaHI/Ie KOMHGTCHHI/Iﬁ KaK INTaHUPYEMBIX PE3YJIbTAaTOB O6yLIGHI/IH 10 JUCHUIIJIMHE CM. Ta6J'II/II_IBI

11,1.2ul3.

1.1

®opmMupyeMble KOMIIETEHIIMH

Ta6mmma 1.1 - dopMupyembie TUCITUTIIIMHON KOMIETEHITUN

HaunmenoBanue Buaa
KOMIIETEHIINHU

HaumenoBanue kareropuu (rpyImisl)
KOMIETEHINH

KOII 1 Ha3BaHUEC KOMIICTCHIINHN

Oo6menpodeccnonanpHas

OIIK-1 Criocoben YUUTBIBATh
COBPEMCHHBIC TCHJICHIIMU Pa3BUTHSA
TEXHUKU M TEXHOJOTHMH B 00JacTH

TeXHOCHEPHOM 0e301MacHOCTH,
W3MEPUTEIIbHOW M BBIYMCIUTEIBHON
TEXHHKH, MH(OPMAITMOHHBIX

TEXHOJIOTMM TpU PEUICHUU THUIIOBBIX
3a71a4 B o0sacTH mpodecCHuoHaIbHOM
JIeATEIILHOCTH, CBSI3aHHOM C 3aluTOM
OKpYyXarolen cpenbl U o0ecrieueHueM
0€30I1aCHOCTH YeJIOBEKa

[Ipodeccrnonanbuas

I1K-3 CriocobeH  HCIIOIB30BaTh
3aKOHBI n METOAbI MaT€MaTuKu,
€CTECTBEHHBIX, = TI'YMAaHUTAPHBIX U
DKOHOMHUYECKUX HAyK IIpU PELICHUU
podeCCHOHATBHBIX 3a/1a4, IPUMEHSTh
Ha HpaKTI/IKe HaBBIKHU HpOBe]IeHI/ISI nu
OIMCAHMS MCCIIEN0BAHNM, B TOM YHCIIE
3KCHepI/IMCHTaJ'IBHBIX

1.2

NuaukaTopsl JOCTHKEHUS KOMIIETEHUMI

Tabmuna 1.2 — UnaukaTopbl JOCTH)KEHUS] KOMITETEHIIWH, POpMUpYEMble TUCITUILTHHON

Kon n Ha3spanue

I/IHI[I/IKaTOpI)I JAOCTHIKCHUA

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

KOMIETEHIINU kommeteHiu no OITOTT dhopmupyromue komnerexiuo OIMOTT
OIIK-1 Cnocoben | OIIK 1.7 Cnocoben yuurtbBare | b1.0.02 Uudopmarnka
YYUTHIBATh COBPEMEHHBIE | COBPEMEHHBIE TEHJCHIIMU Pa3BUTHS Eiggi g"mma” MatemMaTika
N .0. H3MKa
TCHACHI N pa3BH’SHH TCXHUKHU U TCXHOJ'IOITJI/II/I npu pa6OTf C B1.0.05 Xumus
TeXHUKH M TEXHOJOTHH B | 3ICKTPOTEXHUYCCKOH alIapaTypol U | §1.0.06 HauepraTenbas —reomeTpus o
obrmacTh  TeXHOC(EPHOU | HMEKTPOHHBIMH YCTPOICTBAMHU. KOMIIbIOTEPHAs rpaduka
0€30I1aCHOCTH, b1.0.07 Hokconorus
I/ISMepHTeHLHOﬁ " b1.0.09 [leranu MammH W OCHOBHI
o KOHCTPYHPOBaHHS
BBIYUCINTCIIBHOU
Bb1.0.10 Temnodpu3uka u ruapora3ognHaMuKa
TCXHUKH, B1.0.12 JyeKTpOoHNKA M 3JIeKTPOTEXHHUKA
nH()OpMaAITMOHHBIX B1.0.14 Teopus ropenus 1 B3phiBa
TEeXHOJIOTUH npu Bb1.0.16 HamexHOCTh TEXHUYECKUX CHUCTEM H
pEIIeHNH THUTOBBIX 33734 TCXHOTCHHEIN PHCK
Bb1.0.20 Cucremsl aBTOMaTH3MPOBAHHOTO
B obnactu
g HPOCKTHPOBAHUS ~ CPEACTB  OOECIEUeHUs
NpOeCCHOHATBHON 6e30MacHOCTH
JIeSITENIbHOCTH, CBSI3aHHOU b1.0.21 Tunossle IIPOMBIILIECHHbBIE




Kox u HasBanue
KOMIICTCHIINN

NHIukaTophl TOCTHKEHUS
koMmrereurnu mo OITOIT

JIMCIMTUIMHBL ¥ TIPAKTHKH,
dhopmupyromue komnerennuto OIMOIT

C 3alIUTOM OKpY)KaroUIen
cpensl U oOecreuyeHueM
0€30MMacCHOCTH YeJI0OBEKa

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

b1.0.30 Crioco0bl M TEXHOJIOTHM 3aIUTHl B
Ype3BBIYaHHbBIX CUTYALHAX

Bb1.0.32 Pacyer u npoeKkTUpOBaHUE CUCTEM U
cpeacTB obecrieueHHs: 0€30MacCHOCTH Tpya

Bb2.0.01(Y) YueOHas MPaKTHKA.
O3HAKOMHUTENBHAS MPAKTHKA
b2.0.02(IT) IIpousBoacTBeHHas] MpaKTHUKA.
TexHoNOTHYECKAS (mpoexTHO-
TEXHOJIOTHYECKAs PAKTHKA)
B2.(ITm) IIponsBoacTBeHHAS MIPaKTHKA.

[IpennumioMHas npakTUKa

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

I1K-3 Cnoco6en | ITK-3.1 Hcnone3yer meToapl | b1.0.04 Ousnka
UCIIOJIb30BaTh 3aKOHBI M | PEIICHHMS  3a/aa4 B o6nacty | B1.0-05 Xnmns
. b1.0.10 Terutodusuka 1 ruporazoiuHaMuKa
METO/TBI MaTeMaTHKH, | TEXHOCEpHOH  OE30macHOCTH ¢
B1.0.12 D1eKTpOHUKA U JIEKTPOTEXHUKA
€CTECTBCHHBIX, TIOMOIBIO  3aKOHOB M METOMOB | §1.0.13 Merpotorus, cTaniapTH3amus o
T'YMaHUTAPHBIX U | MaTEMaTHKH, €CTECTBEHHBIX, | cepTudUKaIys
SKOHOMHUYECKUX HAyK MPH | TYMAHUTAPHBIX U 3KOHOMUYeckux | b1.0.14 Teopus ropenus u B3phisa
peleHnn HayK b1.0.19 Beemenne B mpodecCHOHATEHYIO
JACATCIBHOCTD
npodhecCHOHATBHBIX I1K-3.2 Crasur, IPOBOJIUT, | L' y9s ook oxpamh  Tpyma  m
3aja4, TPUMEHATh  HA | ONKCHIBACT MCCICNOBAHUA, B TOM | nopsposicTBeHHO Ge30MACHOCTH
NIPaKTHKE HaBBIKM | YHCJIC DKCIICPUMCHTAIbHBIC b1.B./1IB.03.01 Opranuzanus Hay4HO-
[IPOBEACHUA U ONUCAHUS HCCJIEI0BATENbCKON JIEATeIbHOCTU
WCCIIENOBAHUN, B TOM b1.B./IB.03.02 ITatrenToBeneHue
— B2.B.0I(IT) IIpom3BoxncTBeHHass TMpaKTHKA.
IIpodwmisHas npakTHKa.
OKCICPUMCHTAJIbHBIX ®TJ1.02 U3bpaHHble TIy1aBbl  (PU3MHIECKOM
XUMHH
Bb3.01 IloxaroroBka k mpouenype 3allUThl U
3alluTa  BBIIYCKHOM KBaJTU(UKAITHOHHO M
paboTEHI.

1.3

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

Tabmuua 1.3 — 3HaHus, yMEHHsI, HABBIKH, ()OPMHUPYEMBIE TUCITUTLINHON

Kon n Ha3Banue WNHaukatopsl 3HaHus, yMeHus, HaBbIku (3YB), popmupyembie
KOMIIETEHIH JOCTHOKEHUS JUCLIUTUTMHOM
KOMIICTEHITHH,
3aKperyIeHHbIE 3a
JUCHUMNINHON
OIIK-1 Crnocoben | OIIK 1.7 Cnocoben | 3HaTh:
YYUTHIBATh COBpPEMEHHBIE | YUUTHIBATH -OCHOBHBIC THIIBI  JJIGKTPHUECKUX MAIlUH U
TEH/ICHIIH PasBUTHA | COBPEMEHHBIE TpaHchopMaTopoB U 00JaCTH UX IPUMEHEHUS;
TEXHUKA W TEXHOJOTMH B | TCHACHIMU PAa3BUTHUS | -OCHOBHBIE THUIIBI W OOJNACTM  NPUMEHEHUS
o0nactu TEeXHOC(EpPHOH | TEXHUKU U | DJIEKTPOHHBIX IPUOOPOB U YCTPOUCTB;
0€30MacHOCTH, TEXHOJIOTHil npu | YMeTh:
U3MEPUTEIBHOM u | pabore C | -pa3pabarbIBaTh NPUHIMIIHAIBHBIE 3JEKTPUYECKUE
BBIYUCITUTEIIFHOW  TEXHHKH, | DJIEKTPOTEXHUYECKO | CXEMBI.




Kon n nazBanue Nunukatopsr 3nanus1, ymenus, HaBeIkU (3YB), popmupyemsie
KOMITETEHIINH JIOCTH>KCHUS JTUCITUTUTHHOMN
KOMITETEHIIHH,
3aKpEIUICHHBIC 3a
MYCLIAIIIIMHON
UH(OPMAIMOHHBIX W anmapatypod u | Biangers:
TEXHOJIOTHMIl MpHU pPEIIeHUU | ANEKTPOHHBIMU -HaBbIKAMH  pabOTBl €  AJIEKTPOTEXHUYECKOM
TUTIOBBIX 3a7a4 B OOJIACTH | yCTPOMCTBAMH. anmnapaTypou 1 3JIEKTPOHHBIMH YCTPOUCTBaMHU.
npodeccuoHanbHOM
IeATEILHOCTH, CBS3aHHOM C
3alUTON OKpYy>Karoleu
cpensl W oOecreuyeHueM
0€30MMacCHOCTH YeJIOBEKa
IK-3 Cnocoben | [1K-3.1 Hcnonbs3yer | 3HATh:
UCIIONIb30BAaTh  3aKOHBI M | METOJbl  PELICHHS | -OCHOBHbBIE 3aKOHBI INEKTPOTEXHUKH JUIS
METO/IbI MaTeMaTHKH, | 3371ad B OOJACTH | AJEKTPUUYECKUX U MArHUTHBIX IIETEH;
€CTECTBCHHBIX, TexHochepHon -IIPUHIUIBI  TIOCTPOCHUS DJCKTPUUECKUX MAaIIHH,
T'yMaHUTapHbBIX U | 0€30MacHOCTH C | Lemel, DJJICKTPOHHBIX CXEM TNpH  PEUICHUU
SKOHOMHMYECKHUX HayK TMpH | MOMOIIBIO 3aKOHOB U | Mpo(ecCHOHANBHBIX 33/a4.
pelLIeHnn METOJIOB YMeTs:
npoecCHOHANBHBIX  33/1a4, | MAaTEeMaTUKH, -IIPUMEHSTh TIPUHIIUIIBI MOCTPOCHUS
NPUMEHSATh HA  TMPAKTHKE | €CTECTBEHHBIX, ANEKTPUUYECKUX LIETIeH U AJICKTPOOOOPYIOBaHUS B C
HAaBBIKM  MPOBEACHUSA M | TYMaHUTApHBIX u | Bnaners:
OTNHUCAHUsl MCCIICIOBAaHUN, B | SKOHOMHYECKHUX -HaBbIKAMHU PYYHOTO U BJIEKTPOHHOTO MOCTPOCHUS
TOM YHClie | HayK CXeM U LieTlell MpH pelieHuu MpodeccunoHanbHBIX
DKCIIEPUMEHTAIIbHBIX I1K-3.2 CraBur, | 3aj1a4.
MIPOBOJMT,
OTIUCBHIBACT
UCCJICIOBAHMUSI, B
TOM YUCIIe
HKCIIEPUMEHTAIIbHbIE

2 O0béM M TPYIOEMKOCTH TUCIHHUILJIMHBI M0 BUJAAM YUYEOHBIX 3aHSATHIM.

DopMbI NPOMEKYTOYHOM ATTECTALMH.

Tabnuua 2 — O6beM U TPYJLOEMKOCTh TUCIHMIIIMHBI 110 BHJIaM YYE€OHbBIX 3aHATHIM

06 . O0BéM yacoB no popmam
1asi TPYIOEMKOCTh W BHJIBI yU4eOHOH paboTHI MO TUCIHILINHE, oBydenus
IPOBOJUMBIE B pa3HbIX (popmax 550 5300 350
1 Obu1ast TPyA0EMKOCTh AUCITUTIINHBI 108 108
2 KontakTHas pabora oOydwaromuxcs ¢ HpenojaBareneM (1o 60 14
BUJIaM Y4eOHBIX 3aHSTUI) (BCETO)
AymutopHas pabota (Bcero): 60 14
B TOM YHCIIE!
JIEKIIUHU 24 6
IIPAKTUYECKHE 3aHSTHsI, CEMUHAPbI 24 2
PaKTUKYMBI
n1abopaTopHbIie paboThI 12 6
B MHTEPAKTHUBHOU opme
B DJIGKTPOHHOU (hopme
BueayuropHas pabora (Bcero):




B TOM 4YHCJE, WHIUBUIyallbHas paboTa o0Oydaromuxcs ¢

npenoaaBaTciIicM

TIOATOTOBKA KyPCOBOI pabOTHI /KOHTAKTHAs paboTa’

rpYIIOBas, WHIWBHUAyalbHAsh KOHCYJIbTALMS M WHBIC BUJIbI
yueOHOM J1eATeNbHOCTH, IPEAYCMaTPUBAIOIINE TPYIIIOBYIO MU
VHIMBUIYAJIbHYIO paboTy 00Yy4aroNnXcs C MpernoiaBaTesieM

TBOp4YecKas pabora (3cce)

KOHTpOJIbHAs paboTa

3 CamocTosrenbHas pabota o0yyaromuxcs (Bcero)

12

90

4 TIpomexyTo4Hast arTecTanus 00y4Jarouierocsi — 3a4eT

3. YueOHO-TeMaTHYEeCKU IJIAH U COepP:KaHue AMCHUIIMHBI.
3.1 YueOHO-TeMaTHYECKUI IJIAH

Tabmuma 3.1 - YuebHo-Temarnueckuit mwian OPO

E 06"1uaﬂ TpynoemMkocTh 3aHATHH (4ac.) ®opMBbI TeKyIIero
‘E Paznesbl M TEMBI THCHMILUTMHBI TPYAOCMEOETE 0®0 KOHTPOTA M
110 AT (6cezo uac.) AyIHTOpH. MPOMEKY TOUHOIH
= 3aHATHA CPC arTecTaluu
g = JeKIL. npakT. | Jad. ycneBaeMoCTH
Paspgen 1. OcHOBHBIE MOHATHS M MOJENH VYcTHBIN onpoc, pelieHue
TEOPHUH IEKTPOMArHUTHOTO TOJIS yueOHBIX 3a/1a4
1- OCHOBHBIE 3aKOHBI U ONpeJIeNeHHs TeopHH 7 5 2 5 1
JNEKTPUYECKUX IIenel, TOIOJIOTn4ecKue
napaMeTpsl U METOIbI pacueta
3JIEKTPUYECKUX Lenen
Pazmen 2. AHanu3  ycTaHOBHBIIETOCS YcTHBIN onpoc, pelieHue
3.4 | POKUMA B LETSX CHHYCOMJAIBHOTO TOKA. 7 2 2 2 1 yueOHBIX 33/1a4
MHOTOIOFOCHBIE IETH
Tpexc¢a3zHble 11Ny MEpEeMEHHOT0 TOKa
Paspgen 3. Pacuer snexkTpuyeckux uemnei VYcTHBIN onpoc, peleHue
IIPU  TIEPUOJMYECKHX HECHHYCOMIAIBHBIX yueOHBIX 33/1a4
BO3JEHCTBUAX
5-7 | Pacder mepexoHBIX MPOIECCOB B LEMAX BO 7 4 2 2 1
BpeMeHHOH  obmactu.  Mcmone3oBanue
npeobpasoBanus Jlammaca g aHanM3a
nenei. Ilepenatoynas pyHKuus nenu
Paznien 4. AHanm3 U pacder MEeKTPHUECKUX YcTHBIN onpoc, penieHue
Heney ¢ HeJJMHEHHBIMU DJIEMEHTAMU y4eOHBIX 337124
8 | OcHOBHbIE 3aKOHBI M ONpPEIEIICHUS] TEOPHH 5 2 1
MarHuTHBIX Ilened. AHaJIW3 M pacyer
MarHUTHBIX IIener
Pazmen 5. Omnekrpuueckue Lenu  c VYcTHBIN onpoc, pelieHue
g. | PacmpesieneHHbIMu napamMeTpamu u yueOHBIX 33/1a4
11 | MepexoHbIe Mpouecchl B HIX 7 4 2 4 1
DJeKTpu4ecKre U3MEPEHUS U TIPHOOPEI
ONeKTpUYECKHEe MALTHHbI
Pazpen 6. duznyeckue OCHOBBI VYcTHbBIN onpoc, pelieHue
INMEKTPOHUKHU y4eOHBIX 33129
12 | Cxembl  3aMelieHHs,  IapaMeTpsl U 5 2 1
XapaKTePUCTHKH MOJTYTIPOBOTHIKOBBIX
pubopoB
13- Pasmen 7. AmnHamoroBas CXEMOTEXHHKA. VYcTHBIN 0npoC, pelleHue
16 VYceunurenbHble Kackalbl NEPEMEHHOIO M 14 4 4 4 2 | yueOHbIX 3a1a4
MIOCTOSTHHOTO ToKa. OOpaTHbIE CBS3M B

Y Yacwl, evioenennvie 6 VII na xypcosoe npoexmupoeanue 6 konmaxmuoii popme (3 uaca)

7




E Oﬁuulaﬂ TpynoemMkocTh 3aHATHH (4ac.) @opMBbI TeKylIero
B Pa3genbl M TeMbl JTMCHUTIIMHBI PYAOCMKOETH 0®0 KOHTPOJISL 1
= 110 3aHATHAM (6cezo uac.) AyIMTOpPH. POMEsKY TOUHOIH
3aHATHSA CPC arTecTalum
Z \; JIeKl. | mpakT. | Ja6. ycneBaeMoCTH
YCHIUTENIX  AHAJIOTOBasCXEMOTEXHHKA.
VICTOYHUKHA BTOPUYHOTO 3JICKTPONUTAHUS.
DTaJIOHHBIC UCTOYHUKH
Pazgen 8. AmnanoroBas CXEMOTEXHHUKA. VYcTHBINA onpoc, pelieHue
OrnepalOHHBIC M PEHIAIONIUE YCUIIUTEIH, y4eOHBIX 3a/1a4
AKTUBHBIC (QUIBTPHI, KOMIAPATOPHI
AHamoroBpele ¥ IHM(POBBIC 3ICKTPOHHBIC 10 2 2
KITIOUH
Hudposas CXEMOTEXHHUKA. bazoBrie
9JIEMEHTHl MHTETPATBHBIX CXeM. THIOBEIC
KOMOWHAIIMOHHBIE CXEMBI
Paznen 9. ITocnenoBaTeIbHOCTHBIE VYcTHBIN onpoc, pelieHue
IU(pPOBBIE YCTPOICTBA Y9eOHBIX 33129
Hudpo-ananorossle u aHAJIOTO-IIH(PPOBHIE
npeoOpa3oBaTeny. 10 2 2
METOI[LI n CpeacTtBa aBTOMaTu3aluu
CXEMOTEXHUYIECKOTO TPOCKTHPOBAHUS
OJICKTPOHHBIX CXEM
IIpomexyTouHas aTTecTalus 3auer
Bcero: 108 24 24 12 48

Tabnuna 3.2 - YuebHo-reMatnueckuii miad 300

E 06"1uaﬂ TpynoemMkocTh 3aHATHH (4ac.) ®opMBbI TeKyIIero

D) Pa3genpl 1 TeMbl THCHUTIMHBI TPYAOCMKOCTY 300 KOHTPOS 1

" 10 3aHSTHSIM (6cezo uac.) AyIHTOpH. MPOMEKYTOYHOM

3aHATHA CPC arTecTaluu

Z l\: JeKIl. | mpakT. | Ja6. ycneBaeMoCTH
Paznmen 1. OcHOBHBIE TOHATHS W MOJEIH VYcTHBIN 0npOC, pelleHue
TEOPHUH ANEKTPOMArHUTHOTO TTOJIS y4eOHBIX 3a7a4
OCHOBHBIE 3aKOHBI U OIPEICIECHUs] TEOPUU 10 10
ANEeKTPUYECKUX IIeTel, TOIOJIOTHYecKHe
rapaMeTpsl " METOIBI pacueta
3JIEKTPUYECKUX Lenen
Pasmen 2. AHanm3  yCcTaHOBHBIIETOCS YCTHBIN onpoc, penieHue
peXnMa B HENSIX CHHYCOMAAIbHOTO TOKA. 10 10 Y4eOHBIX 33129
MHOTOMOTIOCHBIE LIETTH
Tpexda3zHble enu mepeMeHHoro ToKa
Paspgen 3. Pacuer snexkTpuyeckux uemnei VYcTHBIN onpoc, pelieHue
IpU TIEPUOTUICCKAX HECHHYCOUIATbHBIX Y4eOHBIX 33129
BO3JEHCTBUAX
Pacder mepexoHBIX MPOIECCOB B LEMAX BO 14 2 2 10
BpeMeHHOH  obmactu.  Mcmone3oBanue
mpeobpasoBanus Jlammaca g aHanm3za
nenei. [lepenatoynas GyHKIus nenu
Paznen 4. AHanm3 U pacdeT MEKTPHIECKUX YCcTHBIN onpoc, pelnieHue
Heney ¢ HeJIMHEHHBIMU DJIEMEHTAMU y4eOHBIX 337124
OCHOBHBIE 3aKOHBI U OTIPENENECHUs] TEOPUN 10 10
MarHUTHBIX [ened. AHamM3 | pacyer
MarHUTHBIX Ienen
Pazgen 5. DOmnekrpuueckue Lenu  c VYcTHBIN onpoc, pelieHue
pacnpeneneHHbIMU napameTpamu u yueOHBIX 33/1a4
MepEeXOIHbIE MPOLIECCHl B HUX 16 2 2 2 10
DJeKTpu4ecKue U3MEPEHUs U IIPUOOPEI
DJIeKTpUYeCKHe MaIIHHBI




HeaeJIn
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Pa3znesnibl 1 TeMbl TUCHMIIMHBI
o 3aHATHUAM

Oomasn
TPYAOEMKOCTD|
(ecezo uac.)

TpynoemMkocTh 3aHATHH (4ac.)

300

AyIUTOPH.
3aHATHSA

MPaKT.

DopMBbI TEKYIEro
KOHTPOJIA U
MPOMEKYTOYHOI
aTTecTaluu
ycneBaeMocTH

CPC

JIEKII. J1a0.

Pazgen 6. Ddusnueckne
INEKTPOHUKHU

CxeMBl  3aMelleHus,
XapaKTCPUCTHKH

pudopoB

OCHOBBI

napaMeTpel U
TIOJTyTIPOBOIHUKOBBIX

y4eOHBIX 3a/1a4

10 10

Pasmen 7. AmnanmoroBas CXeMOTEXHHKA.
YcunurenbHble KacKajbl MEPEMEHHOTO |
MOCTOSTHHOTO ToKa. OOpaTHBIE CBS3H B
YCHITUTETISX AHaJI0TOBasICXEMOTEXHHUKA.
VICTOYHHKHA BTOPWYHOTO SIICKTPOIUTAHHUS.
DTajOHHBIE UCTOYHUKN

y4eOHBIX 3a/1a4

14 10

Pasnen 8. AmnamoroBas CXeMOTEXHHKA.
OmnepanvoOHHbIE W PEMIAIONINE YCUIIUTEINH,
aKTUBHBIC (QUIBTPHI, KOMIAPATOPHI
AHaOroBele ¥ IHM(POBBIC 3JICKTPOHHBIC
KJTI0YU

udposas CXEMOTEXHHKA. ba3zossie
9JIEMEHThl WHTETPAIbHBIX CXeM. THUIOBbIE
KOMOWHAITHOHHBIC CXEMBbI

Y9eOHBIX 33129

10 10

Pasnen 9. ITocaenoBaTenLHOCTHEIE
uudpoBsie ycTpoiicTBa

udpo-ananoroseie u aHANIOrO-IH(YPOBBIC
peoOpa3oBaTeH.
Meroasl W CpenCTBa
CXEMOTEXHHUYECKOTO
JJIEKTPOHHBIX CXEM

aBTOMaTH3alluu
MIPOCKTUPOBAHUA

yueOHBIX 3a/1a4

10 10

KonrponbHas pabota

HpOMe)KyTO‘IHaﬂ aTTeCTaluAg

3augeT

Bcero:

108 90

3.2. Conep:xaHue 3aHATHI IO BUIaM Y4eOHOM padoThI

Tabnua 3.2 — ConepkaHue AUCHUTITHHBI

Ne HaumenoBanue paznerna,
Copnep:xaHue 3aHITUS
n/m TEMBI JUCITUITIIMHBI
Codeporcanue 1eKYuoHH020 Kypca
1. Paznmen 1. OcHoBHBIC TOHATHS U Mozenu | [ToHsATHE 00 3meKkTpoMarHuTHOM Tojie. HTerpansHele U mudepeHraibHbIe

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

COOTHOIICHHS MEXly OCHOBHBIMH BEJINUMHAMH, XapaKTEPH3YIOINMH TI0JIE.
[TonpasneneHue 31EKTPOTEXHUUECKHX 3a/1ad Ha LIETHbIE U MOJIEBBIE.
ITaccuBHBIE (pe3uCTOp, MHAYKTUBHAS KaTyIIKa, KOHACHCATOP) FIEMEHTHI
ANIEKTPUYECKOH IETH, UX CBOMCTBA M XapaKTepUCTUKH. CXEeMBI 3aMEIIeHUS
AIIEKTPOTEXHIMUECKUX YCTPOMCTB.

OCHOBHBIE TTIOHATHSA U 0003HAYEHUS SJICKTPHUECKUX BEIUIHH U SIIEMEHTOB
JJEeKTpUUECKUX enel. ICTOYHUKY U IPUEMHUKHU 3JIEKTPUIECKON SHEPIHH.
AxruBable (ncrounuku DJ]C 1 TOKa) 3JIEMEHTHI AIEKTPUUECKOH LEeTH, UX
CBOMCTBA M XapaKTepUCTUKH. B3anMHbIe MpeoOpa3oBaHust aKTHBHBIX
3JIEMEHTOB.

Tononoruueckue MOHATHS TEOPUH dIEKTpHUeckuX Herneil. Kiraccudukanms
LeNel: IMHEHbIe U HeTMHENHbIE, HEPAa3BETBICHHBIE U PA3BETBICHHBIE C
OJTHUM U HECKOJIbKMMH HCTOYHHKAMH YHEPTHH, C COCPEIOTOYCHHBIMU 1
pacrpeeneHHBIMH ITapaMeTpaMu.

OCHOBHBIE IPUHIMITEL, TEOPEMBI U 3aKOHBI MIEKTPOTeXHHUKH. [TprHIINI
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HaumenoBanue pasnena,
TEMbI JUCIHUITIJINHBI

ConeprxaHue 3aHATUS

HENPEPHIBHOCTH (3aMKHYTOCTH) 3JICSKTPHYECKOTO TOKA M MArHUTHOTO MOTOKA.
3axonsr Oma u Kupxroda. IIpuHIHITE CyTIepIIo3uIiy, KOMIIECHCAIIUN H
B3auMHOCTH. Teopema 06 IKBHBAJICHTHOM aKTHBHOM JIBYXIIOJIFOCHUKE.
Metons! aHanKM3a U pacyeTa JTUHEHHBIX HIEKTPUYECKUX LETIEN IOCTOSTHHOTO
Toka. OOIIIe IPUHINITEI pacyeTa [erel. YIpomeHne CTPYKTYpPHI mereit
METOZIOM 3KBHBAJICHTHBIX ITPpeoOpa3oBaHuii (TpaHCHUTypannun). AHaIN3 1
pacdeT Hepa3BETBICHHBIX ICKTPHUECKUX IIETIEi ¢ OAHUM U HECKOIBKUMH
MCTOYHHMKAaMH SHEPTHH. AHAIIU3 U pacueT Pa3BETBICHHBIX AIEKTPHUECKUX
Hernei ¢ HeCKOJIBKUMH UCTOYHMKAMU SHEPTUH IyTeM IIPHUMEHEHUsI 3aKOHOB
Kupxroga, METo10B: KOHTYPHBIX TOKOB, Y3JIOBBIX HANPSDKEHUH,
9KBMBAJIEHTHOIO aKTHBHOT'O JIBYXITOJIIOCHUKA.

Pazgen 2. Ananu3 ycTaHOBMBIIETOCS
pekuMa B UENSIX CHHYCOHMJAIbHOTO
TOKa. MHOTOIIOJTIFOCHBIE ICTTH
Tpexdas3nple menu mepeMeHHOro TOKa

CrnocoObl peACTaBICHNsI U ITapaMeTPbl CHHYCOMIABHBIX (DYHKIIUH.
MrHoBeHHOE, Cpe/lHee U ISHCTBYIOIIee 3HaUeHUS CHHYCOUAAIBHOTO TOKa
(HampspKEHMS).

Cocrasnenne nuddepeHIINaTbHbIX ypaBHEHNH TSI aHAIn3a TIeTieH ¢
MOCJICI0BATENBHBIM U MTApaJIIETbHBIM COCIUHEHHEM JIEMEHTOB H X
penieHne. AKTUBHOE, PEaKTHBHOE M IIOJIHOE COTPOTHBIICHUS BETBH.
BekropHas muarpaMMa HanpspKEHHH W TPEYTOJNBHUK CONPOTUBIICHUI BETBH.
Daz3oBbIC COOTHOLIEHHUS MEKAY TOKOM M HAaIPsDKEHHEM. MOIITHOCTH B HETIAX
nepeMeHHOro Toka. KoadduuueHT MomHOCTH (COS®) U er0 TeXHUKO-
HKOHOMHYECKOE 3HAUCHHE.

KommekcHsIi MeTo/ pacueTa JTMHEHHBIX LeNel NepeMEeHHOT0 TOKa.
KomMriekcHble cxeMbl 3aMelIeHns dIeKTpruieckux neneil. KommiaexcHoe
COIPOTHUBIICHHE M KOMIUIEKCHAsI TIPOBOIMMOCTh BeTBH. KoMmuiekcHas
MOIIHOCTh U OaJlaHC MOIIHOCTH B LIEISIX CHHYCOUIAILHOTO TOKA.
Pe3oHaHCHbIE sIBJICHHS B 3JICKTPUYECKUX LIEMX, YCIOBUSI BOSHUKHOBEHHS,
MpakTHYecKoe 3HaueHne. YacToTHbIE CBONWCTBA IIENel IEpEeMEHHOTO TOKa.
AmHanus n pacyer Tpexa3HbIX LENel MepeMEHHOT0 TOKa. DIIEMEHThI
Tpexdas3HbixX neneir. CnocoOsr n300pakeHns U coennHeHus (a3 TpexdazHoro
WCTOYHMKA IMTAHUS U IPUEMHHUKOB SHEPTHH.

Tpex- 1 4eTHIPEeXPOBOJHBIE CXEMBbI TUTAHH NPHEMHHKOB. COOTHOIICHNUS
MeXay (ha3HBIMH M TMHEHHBIMHU HANPSDKCHUSIMHA B CHMMETPHIHON CHCTEME
OJ1C ucrouHuKa.

CoenuHeHMs IPUEMHHUKOB TpeX(a3HOH Lenu 3Be3/10i U TPeyroJbHUKOM U
0COOEHHOCTH UX pacyera MpH CHUMMETPUYHBIX U HECUMMETPHYHBIX Harpy3Kkax.
Ha3nauenue HEUTpaILHOIO IPOBOJA.

MorHocTb TpexdaszHoii nenu. KoadduuneHt MomHocTy.

TexHuka 0€30MaCHOCTH MTPH YKCILTyaTaIMK TPpeX()a3HbIX YCTPOHCTB

Pazpmen 3. Pacder 3nekTpHUUeCKuX LieHel
pu TIEPHUOANIECKIX
HECHHYCOMJIAJIbHBIX BO3JEHCTBHAX
PacueT nepexoaHBIX IPOIECCOB B HEMAX
BO BpeMeHHOi obnactu. Vcrons3oBaHue
npeobpaszoBanus Jlaruraca anst aHanmza
ueneii. [lepenarounas GpyHKIMS LN

[Tepnoaudeckrie HECUHYCOUJANbHBIE BO3JACHCTBHS M PAa3lIOKECHHE HX B P
®yppe. OcobeHHOCTH pacdera KOA(POUIHEHTOB psiaga DPypbe NpH HATHIUH
CUMMETPHHU B ()OPME CUTHAIIOB.

MaxcumanbHbIe, CpeHIE U NSHCTBYIOIINE HATPSDKEHUS (TOKH).

AHanus MPOCTEHIINX 9aCTOTHO-U30MPATEITEHBIX ueneun
MOCJIeI0BATENEHOM (TIapauIeIbHOM ) BKITIOYCHUH PEaKTHBHBIX DIIEMEHTOB.
DIEeKTPUUECKHE CXeMbl W TMPUHIIUIBI pa0OThI MPOCTEUIINX CTIIAXKUBAIOUINX U
PE30HaHCHBIX YCTPOMICTB.

MoIIHOCTH B HENSX HECHHYCOUAAIBLHOTO TOKA.

OcobenHoCTH paboThl TpeX(ha3HbIX IeTeil HECHHYCOUIAIBHOIO TOKA.

[ToHsTHE O TEPEXOTHBIX TpOIeccax; KOMMYTAalUs, COOCTBEHHBIE KOJICOAHHSI
IIENU W BBIHYXJCHHBIH pexuM. [lepexolHbple Mporecchl B IEMSX IEePBOTO
MOpsAJIKa MPHU BKJIIOUYEHWH UCTOYHUKOB TOCTOSIHHBIX CUTHaNIOB. IlepexomHble
MPOLIECCH B LIEMH, COJEpKallel MHIYKTUBHBIA, EMKOCTHOW M PE3UCTUBHBIN
3JIeMEHTHI (KOJIeOaTeIbHBIN, alIePHOAMYCCKUA U KPUTHICCKUAN PEKUMBI).
3akonsl Kupxroga B onepatopHoii ¢popme. OnepaTopHbIC YpaBHECHHS U CXEMBI
3aMELLUEHUs] AJIEMEHTOB LeNu. AHalu3 IMEepPeXOAHbIX MPOLECCOB B LEMAX C
MOMOUIBIO npeoOpa3oBaHus Jlannaca. UcnonszoBanue TEOPEMBI
3ama3eIBaHus I MOTYyICHNS N300paKeHUH CUTHAJIOB.

[Tepenartounass GpyHKUMA THEeMM W €€ CBA3b C WUMIYJbCHOW, MEPEXOJHON W
YaCTOTHBIMU XapaKTepucTHKaMu Ienu. CBs3b MepenaTouyHbix (QYHKIUH C
nuddepeHIMaTbHBIMA  YPABHEHHSIMA TIETIH W 9acTOTaMH €€ COOCTBEHHBIX

pu
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HaumenoBanue pasnena,

ConeprxaHue 3aHATUS

XapaKTePUCTUKH  MOJYIPOBOIHUKOBBIX
mprdOpoB

/o TEMBI AUCIIUTIIINHBI
KOJICOaHUM.

4, Pazmen 4. Amnanuz u  pacuer | BonbpT-ammepHble XapaKTepUCTUKHA HETMHEHHBIX DJIEMEHTOB. Y IIPaBIsieMbIe
3JIEKTPUYECKUX LENeH ¢ HENUHEHHBIMU | HEJITUHEHHBIE 3JIEMEHTBHI.
3JIeMEHTaMHU AHanum3 ¥ pacueT 1emnei MoCTOSIHHOTO TOKA C HEJTMHEHHBIMH 3JIEMEHTaMHU TIpH
OCHOBHBIE 3aKOHBI W OIPEACICHUS | MOCIEIOBATEIFHOM H MapauUIeIbHOM WX BKIIOYCHUH.

TEOPHH MAarHWUTHBIX Ierneld. AHanmu3 W | AHaTU3 U pacyer Iernel IepeMeHHOT0 TOKA ¢ HeJTMHEHHBIMH 3JIeMEHTAMU.

pacdeT MarHUTHBIX IeTiel Wueprimonnsie u 6€3pIHEPIIMOHHBIC HETHHEHHBIE 3JIEMEHTHI.
MeTtopl pacuera HETMHEHHBIX SJIEKTPUUECKUX 1IeTeil ¢ mpuMeHeHneM DBM.
OCHOBHBIE MAaTHUTHBIE BETUYUHBI U 3aKOHBI DJIEKTPOMArHUTHOTO TOJIA.
CBoiicTBa M XapaKTePUCTUKHA (HEPPOMATHUTHBIX MaTepUAIOB. MarHUTHEIC
LENU MOCTOSIHHBIX MAarHUTHBIX MOTOKOB. [IpuMeHeHHe 3aKoHa MOJHOTO TOKa
JUIS aHajlh3a W pacueTa MArHUTHOM uenu Oe3 BO3AYIIHOTO 3a30pa B
MarHuTONPOBOJIE U C BO3AYIIHBIM 3a30poM. CXeMbl 3aMelIeHHUs MarHUTHBIX
nenieid. 3akoH Oma u 3ak0HBI Knpxroda ayis MArHUTHBIX IIeTIei.

5. Pazmen 5. Omexrpuueckne werm c | [ToHATHE 0 memsx ¢ pacmupene’eHHBIMHU mapaMmerpaMu. [nddepernnansasre
pacmipenieleHHBIMH ~ TIapaMeTpaMH | | YpaBHEHHWS JIMHUM C pacIpeAelIieHHBIMH TapaMeTpaMu. Pemenne ypaBHeHUS
MIePEXOTHBIE TIPOIIECCH B HIX meAd. BoxHOBOE conpoTuBneHne. OnpeeieHne HapsHKeHNS 1 TOKa B
DNEeKTpUIECKUE H3MEPECHUS U IPHOOPHI | JIF0OOH TOUKE JIMHUH.

DNEeKTPUIECKUE MAIITHHBI [Mamatormuie u oTpakeHHBIE BOJMHEL. Da3oBas ckopocTs. JImHMS 06e3 HCKaXeHUH.
CornacoBaHHas Harpy3ka. BXogHOe CONPOTHBIICHNE HATPYKCHHOM JTMHIH.
CTOH‘II/IC BOJIHBI B JINMHUH 663 MOTCPb. ECFyIlII/Ie, CTOAYUEC U CMCIIAaHHBIC BOJHBI
B TuHMM 6e3 moteps. LlenHas cxema.
Ha):[aloume 1 OTPAXXCHHBIC BOJIHBI HAa JIMHUU. BHCKTpOMaFHI/ITHLIC IMPOLECChI
IIpyu ABUKCHUUN HpHMOyFOHbHOﬁ BOJIHBI 110 JIMHHUH. CXCMa 3aMCUICHUA JIMHUHU.
Hepexo;[HLIe TMPOUECCCHI MPH BKIOYCHNUU JIMHUH. JIunus 3aJCPIKKHU.

6. Pazmen 6. ®usuyeckue  ocHOBBI | COCTOSIHMS ~ DJIEKTpOHa B aTOMe€, CBsSI3M aTOMOB B KpHUCTaJIax,
ANEKTPOHUKHU KpUcTaJnueckasi pemerka. @OHOHBI. DHEPreTUYECKUE YPOBHU JJIEKTPOHA B
CxeMBbl 3aMeCIICHHSA, MapaMeTpel W | U30JMHMpOoBaHHOM artoMe. (OOOOIIeCTBICHHE JIIEKTPOHOB B  KpHCTAIIE.

BonHoBast (QyHKIUS BIEKTpOHAa B KpUCTae. J[BIDKCHHWE 3JIEKTpOHA B
KpHUCTaJIE MOJ ACHCTBHEM BHEIIHEHN CHIBI.

3anoyHEHWE 30H DIIEKTPOHAMH U JENICHHE TNl Ha METaJIbl, AUAIIEKTPUKHA U
noxynpoBogHUKH. COOCTBEHHBIE MONYNPOBOJHUKU. IloHATHE O IBIpKax.
JIokasbHbIE YPOBHH B 3alIpEIlleHHOI 30He. IIprMecHbIE NOIYITPOBOIHUKY.
I'eneparust 37MeKTPOHHO-ABIPOYHBIX Map. TerutoBast reHepanusa. KoHneHTparus
HOCUTENeH 3apsiia B COOCTBEHHOM TIONYIPOBOIHHMKE. YpoBeHb Depmu.
ITonoxenne ypoHs depMu U KOHIICHTpALUSA CBOOOTHBIX HOCHTENEH 3apsaa B
COOCTBEHHBIX MOJYNPOBOAHHKaX. KOHIEHTpaiust HOCHUTeNeH 3apsanga W
noJIokeHue ypoBHs @DepMM B IPUMECHBIX NOIYIpoBoAHHKax. llonesas
reHepauuss Hocurened 3apspga. ['eHepanus HocuTened 3apsga  Ipu
coynapeHusix. Ilponeccsl pekoMOMHanMK HOCHTENeH 3apsina. Bpems xusHm
HOCHUTENIEH.

SBnenus mepeHoca 3apsgoB. [lpeid 3apsmoB B ANEKTPUYECKOM  MOJIE.
Juddys3us HOcuTenel 3apsna B MONYNPOBOAHMKAX. [IOHATHE MOABMKHOCTH
HOCHUTENIEH 3apsijia U €€ 3aBUCUMOCTh OT TEMIIEpAaTyphl. DJIEKTPOIPOBOJHOCTD
HOJIyIIPOBOIHUKOB.

PaBHOBeCHBIE W HEpaBHOBECHBIE HOCHTENM 3apsna. KeasmypoBHu Pepmu.
Hpeiid u nuddy3us HepaBHOBECHBIX HOCUTENEH. Y paBHEHHS HEIIPEPHIBHOCTH.
Ilonsatue anekrpudeckoro nepexona. Ilepexon meTamul — INOJIYIPOBOIHUK.
Boner — ammepnas xapakrtepuctuka (BAX) mepexoma. Ilepexonm mexmy
HNONYNPOBOJHMKAMM N u P TunoB. IloHATHE CHUMMETpUYHOrO U
HECUMMETPUYHOr0 Iepexoja. P-N Mmepexo] B PaBHOBECHOM COCTOSHHH. P-N
HEepexos, CMELICHHbIM B MPSIMOM HANpPaBI€HHUU, KOHLUEHTPALMU HOCUTENEH
3apsnoB, BAX nepexonia, CMEIIEHHOTO B IIPSIMOM HaIpaBICHUU. P-N TEPEXOL,
CMEIIEHHbI B 0OpaTHOM HampaBJeHWH, KOHIEHTPAIlMK HOCUTENIEH 3apsJioB,
BAX mnepexozna, cMmelmeHHOro B OOpaTHOM HampaBlieHWH. VIMIynbcHbIE |
BBICOKOYACTOTHBIE CBOWMCTBA P-N mepexona. Emkoctu p-n mepexona. IIpoboii
p-n nepexona.

[TomympoBOTHUKOBBIE AWOABL. MaOMOIIHBIE BBIIPSIMUTENBHBIE  THOMIBI.
[Mpuanun peiictBus, BAX. MmynbcHBIE JUOJBI, CTAOWIMTPOHBI, BaAPUKAIIBI.
Ipunmn  neiictBusi, BAX wu mapamerpsl. TyHHenbHBIE W JIABUHHO —
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TEMbI JUCIHUITIJINHBI

ConeprxaHue 3aHATUS

nposetHsle 1uoxabl. [IoHsATHE 0 cxeMax 3aMelIeHUs! JIEKTPOHHBIX NPHOOPOB.
Cxema 3aMeIeHHs MOTyIPOBOIHUKOBOTO Anoaa. KoMMyTanMoHHbBIE TOTEpH B
JIMonax.

BumonspHeI TpaH3UCTOP. Y CTpOoiicTBO. OCHOBHBIE TPOLIECCH MPOUCXOISAIINE
B TpaH3ucTope (mpuHOWO neicTBHA). DPPekT MOTyIsIIMH TONIIMHEI Oa3bl
(3ddext Dpnm). CxeMBI BKIIIOYCHHS OUTIOISIPHOTO TpaH3ucTopa. CTaTHdecKue
XapaKTepUCTHKH OUMOIAPHOTO TPaH3UCTOpa B cxeme ¢ obmieit 6azoit (OB).
Mopens Dbepca — Moia. CraTtuueckue IapamMeTpbl  OHMIOISIPHOTO
TPaH3HCTOpA.

IloneBoll TpaH3UCTOP C YHNPAaBISIIOIIMM P-N  MEPEXOAOM. Y CTPOHCTBO.
ITpuniun neictBus. CxeMsbl BKIIOYEHUS MONEBOT0 TpaH3ucTopa. CTaTHueckue
XapaKTepUCTUKU IOJIEBOIO TPAH3UCTOPA C YIPABIAIOUIUM P-N MEPEeXOooM.
YactoTHble cBoiicTBa. CXEeMBl 3aMEIIECHHMS M TapaMeTpbl TPAH3UCTOpA.
Pa3HOBHAHOCTH MONEBBIX TPAH3UCTOPOB C YIPABIAIOIINM P-N MEPEX0IOM.
[oneroit Tpam3ucTop ¢ w30IAMpoBaHHEIM 3aTBOpoM (MII-TpaH3ucTop).
VYerpoiictBo, knaccudukarms. [Ipuaiun neficteus. OCOOCHHOCTH POTEKAHUSA
¢umsmuecknx  mporeccoB.  CTaTMueckwe — XapaKTEpUCTUKH  TTOJICBBIX
TPaH3UCTOPOB C HMHAYNHMPOBAaHHBIM M CO BCTPOCHHBIM KaHAJIAMHU.
DKBUBAJICHTHBIE CXEMBI 3aMEIIEHUS, TAPAMETPhI TPAH3UCTOPOB.

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

Tupucropsl. [Iuomselii TupHCTOp (IUHHUCTOP). YCTPOWCTBO, MPUHIHII
JICHCTBUS, BOJBT — AaMIEpHas XapakTepUCTHKA. TpPHOAHBIA THUPUCTOP
(TpuHHUCTOpP). YCTPOMCTBO, MPHUHIMI JCHCTBHUS, OCOOCHHOCTH OTIHPAaHUS IO
YIIPaBISIOIEMY 3JIEKTPOLY. BonsT amIepHas XapaKTepUCTHKA
CHJIOBOTOTPHHHCTOPA.

Paznmen 7. AHanoroBas CXeMOTEXHHKA.
YceunurenbHble KacKabl IEPEMEHHOTO U
MOCTOSHHOTO TOKa. OOpaTHBIE CBS3H B
YCHIIUTENSIX AHANOTOBasiCXeMOTEXHUKA.
Ucrounuku BTOPUYHOTO
ANEKTPOTIUTAHUS. DTaj0HHbIE
HCTOYHHUKH

Krnaccugukanust 1 OCHOBHBIE XapaKTEpUCTHKH yCHIINTENeH. AHamm3 paOoThI
OTHOKACKATHBIX  yCHWIHTENeld: KOdDOUIIMEHT YCWICHUS, aMIUTUTYIHO-
YaCTOTHBIC  XapaKTEPHUCTHUKH. PeXUMBI  pabOTBI HW  TeMIepaTypHas
cradunImu3arus.

[ToHsATHE O MHOTOKAaCKaJHBIX YCHUJIUTENSAX. YCHUIUTEIN MOIIHOCTU. [loHsATHE
00 M30MpaTeIbHbIX YCHIINTEIAX.

Ycunurenu noctosHHOrO ToKa. Jpeiid nyns. JuddepenimanbHbie kackaisbl.
OO0patHbIe CBSI3U B YCUJIUTENSNX, X BIUSHUE HA TTApaMETPhl U XapaKTePUCTUKH
YCHIIATENSL.

[MomympoBOTHUKOBEIC BHITPSIMUTEINHN: KIaCCH(HUKALINSA, OCHOBHEIC TTAPaMETPHIL.
DNEKTPUIECKUE CXEMBI H IPUHITAIT PA0OTHI BHIIPSIMHUTEIIS.

DNeKTpUIecKue QUIBTPHL

Crabunm3aTopbl HANPsDKCHUS U TOKAa. BHENTHHE XapaKTepUCTHKH.

Paznmen 8. AHanorosass CXeMOTEXHHKA.
OneparroHHbIe " pematomiue
YCHITUTEIIH, aKTHUBHBIE GUWIBTPHL,
KOMITapaTopbl

AHaJIOTOBbBIE U ITU(PPOBBIC JICKTPOHHBIC
KIII0YH1

IMudposast cxemorexHuka. ba3oBsle
2JIEMEHTEI HMHTETPaNbHBIX CXEM.
TuroBble KOMOUHAIIMOHHEIE CXEMBI

CxeMbl, CBOWMCTBA U TPUMEHEHUE OTIepalloHHBIX yermmurenei (OY).
Juddepennunpyroniyue yCHUIMTeNIN, CyMMaTOPbl 1 HHTETpaTophl Ha 6aze OY
Ycunurenu nepeMeHHoro Toka. M3sMepHuTenbHble yCUITUTENN.

AKTHUBHBIE (UIIBTPBI.

AHanorossle KoMIapaTopsl. OrpaHUYNTENTH.

I'enepatopsL.

AHaoroBsIe MEPEMHOKUTENTN CUT'HAJIOB.

Jlorapupmudeckue yCUINTENH.

ITpuHIUIBI TOCTPOEHUSI TOTMUECKUX 311€MEHTOB. OCHOBHBIE SIEKTPUUECKUE
HapaMeTpsl U SKCIUTyaTallUOHHBIE XapaKTEPUCTUKHU JIOTHYECKUX MUKPOCXEM.
PaznoBunHoCcTH JOrnueckux uHTerpaibHbix Mukpocxem: TTJI, DCJI, KMOIIL.
IlepcniekTHBHBIE TUIBI IOTHYECKUX MUKPOCXEM.

OcHOBBI cHTe3a KOMOMHAIIMOHHBIX cxeM. KosoBele mpeodpaszoBarei.
Iudparops! u gemmndparopsl. Jlornieckue KOMMYTaTOPbI (MYJIbTHILIEKCOPHI
u e MynbTuIuiekcopsl). Cymmaropbl. CXeMbI YCKOPEHHOTO TIepeHoca.
JIBoUuyHBIE KOMIIApaTOpPHI.

MuHuMH3anus JTOTHYECKUX (QYHKIUI, CHHTE3 KOMOHMHAIIMOHHBIX IH(POBBIX
YCTPOICTB.

Pasnmen 9. TlociienoBareabHOCTHBIE
UQPOBBIE YCTPOHUCTBA

DJeMeHTHI ONepaTUBHOMN MaMATH-TPUITEPEl. ACHHXPOHHBIC U CHHXPOHHBIE
RS-tpurrepsl. D-tpurreps! u T-Tpurrepsi.

12




/o

HaumenoBanue pasnena,
TEMbI JUCIHUITIJINHBI

ConeprxaHue 3aHATUS

Iudpo-ananorossie u aHaJoro-
IUQPOBBIE IPEOOPA3OBATEIIH.

Meroxel M CpeACTBAa aBTOMATH3AIHU
CXEMOTEXHUYECKOTO  IPOCKTHPOBAHUS
JIEKTPOHHBIX CXEM

JIBOMYHBIEC U IBONYHO-AECITUYHBIC CYETINKH.
Peructps! mamstu u cBura.

Hudpossie aBTOMaThl. ABTOMaTel Mwmm u Mypa.
aBTOMAaTOB

Knaccnpukammss cmocobos ALl - IIAIl  mpeoGpazoBaHwmii;
MPEIU3NOHHBIMY PE3UCTUBHBIMH MaTPULIAMH.

AIIl OUKIMYECKOTO PAaBHOMEPHOTO U TIOPa3pSAAHOTO YPAaBHOBECIIMBAHUSL.
Crepnsimee ypasHoBemnBanue. ALl nBoliHOTO HHTErpHPOBAHUSL.

OCHOBHBIE 3aJayll aBTOMAaTH3aLUH CXEMOTEXHHYECKOTO IPOEKTHPOBAHMS
AIIEKTPOHHBIX CXEM.

MaremaTryeckrie MOAEIH aHAJIOTOBBIX U HU(POBBIX 3JIEMEHTOB 3JIEKTPOHHBIX
CXEM.

ITocTpoeHne MaTeMaTHIECKUX MOJEINCH SMEKTPOHHBIX CXEM IO CTPYKTYPHBIM
Y IPUHIMITHAIBHBIM CXEMaM.

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

CunTe3 1mdpoBHIX

OAIT ¢

Cooepoicanue npakmuieckux 3aHsamuul

1.

Pa3zgen 1. OcHOBHBIE MMOHATHSA U MOJEIH
TEOPHUH DJICKTPOMATHUTHOTO TOJIS
OCHOBHBIC 3aKOHBI M  ONPEACICHUS
Teopuu 3JIEKTPUYECKUX LeTew,
TOTIOJIOTUYECKHE TapaMEeTPhl U METOJIBI
pacdeTa JIIeKTPUICCKHX HeTeit

1. AxtuBHble (McTouHuKY D/[C U TOKa) 3JIeMEHTHI ANEKTPUUECKON IIeTIH, UX
CBOMCTBA U XapaKTepUCTUKU. B3aumHbIe mpeoOpa3oBaHus aKTUBHBIX
SJIEMEHTOB.

2. Merojpl aHaNM3a U pacyeTa JMHEHHBIX JJIEKTPUUECKHX LeTei
MOCTOSTHHOTO TOoKa. O0Iue MpUHINIBI pacdeTa Henei. YpoieHne
CTPYKTYPBHI LIETIel METOAOM SKBHBAJIECHTHBIX NTPe0Opa30BaHUN
(TpanCcduryparymn). AHaIHU3 ¥ pacdeT Hepa3BETBICHHBIX JIEKTPHUCCKUX
Lenen ¢ OAHUM M HECKOIBKUMH UCTOYHUKAMU SHEPIUH. AHAIU3 U pacder
Pa3BETBIICHHBIX AIIEKTPUYECKHX LIENEH ¢ HECKONBKIUMH UCTOYHUKAMH SHEPTHU
IyTeM IpUMEHeHUs 3akoHOB Knupxroda, MeTo10B: KOHTYPHBIX TOKOB,
Y3JI0BBIX HAaIIPsHKCHUH, SKBUBAJICHTHOTO AKTUBHOT'O IBYXITOJIFOCHHKA.

Pazmen 2. AHanmu3 yCTaHOBHUBILIETOCS
pexrMa B LOCHIX CHUHYCOMIAJIBHOTO
TOKa. MHOTOIIOJIIOCHBIE LIENIH
Tpex¢aszHble enu nepeMeHHoro Toka

1. CiocoOsl npencTaBiIeHlss ¥ HapaMeTpbl CHHYCOUIAIBHBIX (DYHKIMH.
MrHoOBeHHOE, Cpe/iHee U ACHCTBYIOIee 3HAUCHUS CHHYCOUIaTbHOTO TOKa
(HanpspKEHUs).

2. CocraBieHue audQpepeHaIbHbIX ypaBHEHUH JUTS aHaIN3a Lenei ¢
MOCJIE/IOBATENILHBIM U MapaljIeIbHBIM COSTMHEHHEM JIEMEHTOB U UX
penienne. AKTUBHOE, PEaKTHBHOE M TIOJIHOE COTIPOTHBIICHHSI BETBH.
BekropHas 1uarpaMMa HalpspKEHHH U TPEYTOJIbHUK COMPOTHUBIICHUI BETBH.
Daz3oBbIC COOTHOLIEHHUS MEKAY TOKOM M HapsDKEHHEM. MOIITHOCTH B HETIAX
nepeMeHHOro Toka. KoadduumeHT MOITHOCTH (COS @) U €r0 TeXHUKO-
9KOHOMHUYECKOE 3HAaUCHHE.

3. KommekcHslit MeTox pacueTa JIMHEHHBIX LeTel IIepeMeHHOT0 TOKa.
KoMrutekcHbIe cXeMbl 3aMeIeHns IeKTpuiecKkux neneid. KommiekcHoe
CONPOTHUBIICHHE M KOMIUIEKCHAsI IIPOBOJIMMOCTh BeTBH. KoMuiekcHas
MOIITHOCTH 1 6aJaHC MOIIHOCTH B LIEISAX CHHYCOMJAIBFHOTO TOKA.

4. CoennHEeHNs IPUEMHUKOB Tpex(a3HOM 1ETH 3BE3/10M U TPEYTONbHUKOM U
0COOEHHOCTH UX pacueTa PH CUMMETPUYHBIX U HECUMMETPHYHBIX Harpy3Kax.
Ha3znauenue HefTpabHOTO IPOBOJA.

5. Momtsocts Tpexdasnoii nenu. Koaddurment momsocTu.

Pazpen 3. PacueT 3ieKTpHUECKUX IeTen
npu MEPUOIUIECKUX
HECHHYCOUJANbHBIX BO3IEHCTBUAX
Pacyer nepexoHBIX NPOLECCOB B LEMAX
BO BpeMeHHOI1 obnactu. Vicrons3oBaHue
npeobOpasoBanus Jlarutaca anst aHanmza
neneii. [lepenarounas GyHKIMS TN

1. IloHATHE O MEPEXOIHBIX MPOIECcCcaX; KOMMYTAIHs, COOCTBEHHbIE KOIeOaHus
LEeNY U BBIHY)XJICHHBIM pexum. IlepexogHble mpoueccsl B LEMSIX HEPBOro
HOpsiiKa MpPU BKIKOYEHUH HCTOYHMKOB IOCTOSHHBIX cUTHaNOB. Ilepexonnsie
IpoILecChl B LEMH, COAEpXKalled MHIYKTHBHBIM, eMKOCTHOW U pPE3UCTHBHBIN
3JIeMEHTHI (KoJie0aTeIbHBIN, allepHOINYECKIH M KPUTHUECKUH PEKUMBI).

2. EnuHuuHble cTyneH4yatas W UMIyJbCcHas QyHkouu. IlepexonHas u
UMIYJIbCHAs XapakTepucTuku uenu. OnpeneneHue peaknuud Lend MpH
BO3JCUCTBUH CHUTHAJIOB IPOW3BOJEHOW (DOPMBI: HMHTETPAIBl HAIOKEHUS C
WCIIOJIb30BaHUEM TIEPEXOTHOM M UMITYJILCHOHM XapakTepucTuk nenu (Materpan
Hioamens). (CamocTosTeIFHOE H3YICHNUE)

3. Ilepenarounast GyHKIMS [EMH U €€ CBSI3b C UMITYJIbCHOM, IEPEXOMHOU U
YaCTOTHBIMH XapaKTepuCTHKaMHu Ienu. CBsA3p IMepenaTouHbBIX (QYHKIHH c
muddepeHInaTbHEIMA yPaBHEHUSAMH IIENIH M YacTOTaMH €€ COOCTBEHHBIX
KOJIeOaHUH.
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Pasmen 5. Omnexrpudeckue unenu ¢
pachpesneNeHHBIMH  TapaMeTpaMu |
MEepPEXOIHBIE TIPOLIECCH B HUX
DJNeKTpuIecKre H3MEPEHHS U IPHOOPHI
DJIeKTpUYECKUe MaIIHHBI

1. ITonsTne o nensx ¢ pacnpeneaeHHbIME napamerpamu. nddepeHnuaibabe
YpaBHEHHS JINHUM C PAcCHpeieNeHHBIMU MapaMeTpaMu. PemieHne ypaBHEHUS
muHUA. BomHOBOe compoTtmBieHue. OmnpenencHue HANPSHKEHWS W TOKAa B
000 TOUKE JTMHUH.

2. Tlaparomme w oTpakeHHbIe BONHBL. @a3oBasg ckopocTh. JluHHMA 0e3
nckaxkenuit.  CorjacoBaHHas  Harpy3ka.  BXomHoe  CONPOTHBIICHHUE
HarpykeHHOH mnwuHUH. CTos4une BOJHBI B JIMHMH 0Oe3 moTepb. berymme,
CTOSIYME U CMEIIaHHBIE BOJIHBI B JJMHUM 0e3 oTepb. LlenHas cxema.

3. Ilapgaromue W OTpaKCHHbIE BOJHBI HAa JIMHUU. OJEKTPOMarHUTHBIE
Ipolecchl MpU JBIKEHUM IPAMOYTOJbHOW BONHBI 1O JuHMH. Cxema
3aMereHus nuHUU. [lepexomHble mporeccsl MpU BKIIOYCHUH JIMHUM. JIuHUA
3aJIePAKKU.

4. Tpaucpopmaropsr. Dusnka
XapaKTEePUCTHUKH, IPUMECHEHHE.

5. ACHHXpPOHHBIE 3NEKTPUUECKHE MalmMHBI. PHU3MKAa TPOUCXOISIINX BHYTPH
MPOLIECCOB, XapaKTEPUCTUKH, TIPHMEHEHHUE

6. CuaxpoHHBIC MammuHbB. PH3WKAa NPOHCXOAAMNX BHYTPH IIPOIECCOB,
XapaKTEePUCTHKH, IPUMECHECHHE.

7. MamuHbl MOCTOSHHOTO Toka. Du3HMKa MPOUCXOSMIIMNX BHYTPU MPOIECCOB,
XapaKTepUCTUKH, IPIMEHEHHE.

MPOUCXOAIINX BHYTIPH  IIPOIECCOB,

Pazmen 7. AHanoroBas CXEMOTEXHMKA.
YceunurenbHble KacKabl MEPEMEHHOTO U
MOCTOSIHHOTO TOoKa. OOpaTHBIC CBS3H B
yCI/IJ'II/ITeJ'IHX AH&J’IOFOB&}ICXGMOTCXHHK&.
Ucrounuku BTOPUYHOTO
3JIEKTPONUTAHUSL. DTaJIOHHEIE
HCTOYHHKH

1. IlonynpoBOAHHMKOBBIE AHOMABL. MaJOMOIIHBIC BBIIPSAMUTEIbHBIE THOMBI.
[Mpuniun peiicteust, BAX. VMmynsCHBIC AHOMABI, CTAOWIHNTPOHBI, BapHKAIIbI.
[Mpunmun  geitctBus, BAX uw  mapameTpsl. Cxema  3aMelleHHUSA
MOJIYIIPOBOTHUKOBOTO 1roja. KoMMyTaniMoHHbBIE TOTEPH B AUOMAX.

2. bunonsipHelit TpaH3uctop. CXeMbl BKIIOUSHHs] OMIOJISAPHOTO TPaH3HCTOPA.
CraTtndeckie XapakTepHCTHKH OUIIOJIIPHOTO TPAaH3UCTOpa B CXeMe C oO0Imei
6azoii (OB). Mogenr D0epca Momma. CraTuyeckue mapamMeTpsl
OumoispHOrO TpaH3WcTOpa. JIMHaMHUYECKWe TapaMeTpsl M YacTOTHBIC
CBOHCTBa OHMITOJISIPHOTO TPAaH3UCTOPA. 3aBHCHMOCTh NAapaMETPOB TPAH3HCTOPA
OT pexuMa W Temmeparypsl.  IlapameTpsl  TpaH3HCTOpa  Kak
uetpipexnoitocHuka  (h-mapamerper).  XapakTepUCTHKM H  [apaMeTpsl
TpaH3ucTopa B cxeme O0.

3. TloneBoil TpaH3UCTOp C YHPABISAIOMIKAM P-N MEPexo]oM. Y CTPOUCTBO.
[Mpuanun aeiictBus. CxeMbl BKIIOYEHHS TOJEBOTO TpaH3ucTopa. CTaTuueckue
XapaKTePUCTUKH IIOJIEBOIO TPAH3UCTOPA C YHPABIAIONIAM P-N MEPEeXOooM.
YactoTHble cBoiicTBa. CxXeMbl 3aMeNIeHHS M MapaMeTphl TpaH3HUCTOpa.
Pa3HOBHAHOCTH MOJIEBBIX TPAH3UCTOPOB C YIPABIISIOMINM P-N MEPEX0I0M.

4. TlomeBo# TpaH3UCTOP C M30JUPOBAaHHBEIM 3aTBOpoM (MIII-TpaH3ucTop).
VYerpoiicto, knaccudukarys. [Ipuaiun neifictBus. OCOOCHHOCTH POTEKAHUS
¢usmuecknx  mporeccoB.  CTaTMueckwe — XapaKTEPUCTUKH  TTOJICBBIX
TPaH3UCTOPOB C MHAYUHMPOBAaHHBIM M CO BCTPOSHHBIM KaHAJIaMHU.
OKBUBAJICHTHBIE CXEMBI 3aMEIIEHHUS, TapaMeTPhl TPAH3HUCTOPOB.

KnroueBoil pexxuM pabOTBI TOJIEBBIX TPAH3UCTOPOB C H3OJUPOBAHHBIM
3aTBOpoM. IlepexoHble XapaKTEpPUCTHKH MOJIEBBIX TPAH3UCTOPOB IpH paboTte
B KJITFOUEBOM PEXKUME.

5. AHaim3 pa®oThl OJHOKACKAIHBIX YCHWINTENCH: KOIPPHUIUESHT YCHUICHHS,
aMIUTUTYAHO-YaCTOTHBIE XapaKTePUCTUKHU. Pesxxumbl paboThl U TeMIiepaTypHas
CTabuIH3aLusl.

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

7. Ycunurenu noctostHHOro Toka. Jpeid nyis. Juddepenimansaoie
KacKa/Jlbl.

8. OOpaTHBIE CBS3M B YCHJIMTEIISX, UX BIMSHHUE Ha ITapaMeTphl U
XapaKTEPUCTHUKN YCHIIUTEIIS.

9. TTonympOBOAHMKOBBIE BBIIPSMHUTEIH: KJIacCHU(UKaIHs, OCHOBHbIC
nmapaMeTphl. DIEKTPHUYECKIE CXEMBI U IPUHIUT paObOTHI BEITPSIMHTEIS.

10. Dnextpuueckue GUIABTPEHI.

11. Crabunm3aTopsl HaIPsHKCHUS M TOKa. BHEIIHNE XapaKTepUCTUKH.

CoOdeporcanue 1a60pamopHuIX 3aHAM

uil

Pasznen 1. OcHOBHBIE TOHATHS U MOJCIIHA
TEOPUU HJIEKTPOMATHUTHOTO MOJIS

JlabopaTopHasi padora Nel. MeToabl pacyera 3JeKTPHYECKHUX Ienei
NOCTOSHHOI'0 TOKA

14




/o

HaumenoBanue pasnena,
TEMbI JUCIHUITIJINHBI

ConeprxaHue 3aHATUS

OCHOBHBIE 3aKOHBI U ONpEAETICHUs
TEOpHHU IMEKTPUIECKUX emne,
TOIIOJIOTUYECKHE MapaMeTPbl M METOBI
pacuera 3JIEKTPUYECKUX Lenei

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

Tpebyemca:

1. HccnenoBath paboTy HMACANBHBIX M PEANTbHBIX HCTOYHHKOB TOKA H
O/1C npn U3MEHEHUH HArPy3KH.

2. DKCIepUMEHTAJIbHO NPOBEPUTH BBINOJIHEHHE 3aKOHOB Kupxrodda B
IIEKTPUUYECKHX HETSIX MOCTOSHHOTO TOKA.

3. DKCIepUMEHTAJbHO TPOBEPHUTh AHAIM3 DIEKTPHUYECKOH TN
MOCTOSIHHOTO TOKA, BHIIIOJIHEHHBIH METOZOM Y3JIOBBIX ITOTEHIIMAJIOB.

4. OpopMUTB ¥ 3aIIUTHTH OTYET 110 padoTe.

Pasmen 2. AHanu3 ycCTaHOBUBLIETOCS
peXuMa B IHEMAX CHHYCOMTAIBHOTO
TOKa. MHOTOIIOJIFOCHBIE IICTTH
Tpexdas3nple menu mepeMeHHOro TOKa

JlabopaTopHasi _padoora Ne2. HMcciaegoBanue JHMHEHHBIX Ienei
CHHYCOMIAJbHOr0 ToKA. Pacuer 1eneii nepeMeHHOr0 TOKAa

ILlens pabomoi: uccnedosanue 31eKmpudecKUx NPOUECco8 6 NACCUGHBIX
INemMeHmax Ha NnepemMeHHOM MmoKe, IKCHePUMEHMANbHAA NpoéepKa
OCHOBHBIX COOMHOWIEHUTL 8 UENAX NEPEMEHHO20 MOKA.

Tpedyemcea:

1. HccnenoBath 3IIEKTPOMAarHUTHBIE MPOIECCHI HA TEPEMEHHOM TOKE B
COTIPOTHBJICHWH, KOHJIEHCATOPE U KATYIIKE WHIYKTUBHOCTH.

2. DKCIEepHMEHTAIBbHO IPOBEPUTH BBINOJHEHHE 3akoHOB Oma u
Kupxrogda B anekTpryecKkuX Lemnsx IepeMEeHHOT0 ToKa.

3. DKchnepuMEHTaJbHO TMPOBEPUTH aAHAIU3  DIICKTPUUYCCKOM
MEPEMEHHOTO TOKa, BHITIOJTHEHHBI METOJIOM Y3JIOBHIX TOTEHIINAJIOB.

4. OpopMUTH U 3aIUTUTH OTYET IO PadOTE.

LIeTH

JladopatopHasi paGora Ne3. OcHOBHbIE COOTHOLIEHHS B TpeX(a3HbIX
Lensx nepeMeHHOro TOKa

Llenvs pabomvi: uccnedoganue INEKMPOMAZHUMHBIX NPOUECCOE 6
CUMMEMPUYHBIX U HECUMMEMPUYUHBIX MPEXPAZHBIX YenAX RPU PAZTUUHOM
coeouneHuu 0OMOMOK 2eHePamopa u Hazpy3Ku.

Tpeoyemca:

1. MccnenoBath 31€KTPOMarHuTHBIE TPOLECCH B Tpex(a3HOW IEenH MpH
CUMMCTPUYHBIX M HECHUMMCTPUYHBIX PEXKUMaAX II0 CXEME€ 3BE3Aa-3BC€3aa C
HYJICBBIM IPOBOJIOM.

2. HccnenoBarh 3IEKTPOMArHUTHBIE MPOLECCH B Tpex(a3HOH Lenu npu
CHMMETPHYHBIX M HECHMMETPHYHBIX PEXMMax IO CXeMe 3Be3/a-3Be3na 0e3
HYJIEBOTO TIPOBO/IA.

3. HccnenoBarh 37eKTPOMarHUTHBIE NMPOIECCHl B Tpex(a3HOW Henu npu
CUMMETPHYHBIX 1 HECUMMETPUYHBIX PEKUMAX 0 CXeME TPEYTOJIbHUK-3BE3/1a.

4. VccnenoBaTh 3JIEKTPOMAarHUTHBIE TPOIECCH B Tpex(a3Hol 1enu npu
CUMMETPHYHBIX 1 HECUMMETPUYHBIX PEKUMAX 0 CXEMe 3Be3/1a-TPEyroIbHUK.

5. HccrenoBaTh 3JI€KTPOMArHUTHBIE MPONECCH B Tpex(a3HOU IenH MpH
CUMMCTPUYHBIX W HECUMMCTPUYHBIX PEXKHUMaAX II0 CXEMC TpPCYroJIbHUK-
TPEYroNbHUK

6. ObopMHTh M 3AIIUTUTH OTYET 10 PadoTe.

Paznen 3. Pacuer anekTpudecKkux menei
npu MIEPHUOTNIECKUX
HECUHYCOUJANbHBIX BO3IEHCTBUAX
Pacyer nepexoHBIX IPOLIECCOB B LEMIX
BO BpeMeHHOI1 obnactu. Vicrions3oBaHue
npeobOpasoBanus Jlarutaca anst aHanmza
neneii. [lepenarounas GyHKIMS LEenn

JlaGopaTtopnas paGora Ne4d. AHaIW3 ¥ IKCHEpPUMEHTAJIbHOE
Hcc/le0BaHNE TEPEXOAHBIX NPONECCOB B JIMHEHHBIX 3J1eKTPHYECKHX
Lemnsix

Ilenvs pabdomvi: uccnedoéanue 3INEKMPOMAZHUMHBIX NPOUECCOE 6
CUMMEMPUUHBIX U HECUMMEMPUUHBIX MPEXPASHBIX UENnAX NPU PASTULHOM
coeouneHuu 00MOMOK 2eHepamopa u Hazpy3Ku.

Tpeoyemca:

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

2. HccnenoBaTh 3JIEKTPOMAarHUTHBIE TIPOLECCHl B NapajuleIbHOH U
nocnenoBarenibHoit  RLC  memsx npu  BKIOYEHHMM U OTKIIOYEHHH C
MCTOYHHMKOM MOCTOSHHOTO TOKA.

3. UccnenoBarh anekrpoMaruutHeie mporeccsl B RL u RC nensix npu
BKJIFOUEHUH U OTKJIFOYEHHH C HCTOYHHKOM CHHYCOMJIAJIbHOTO TOKA.
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MOCTOSHHOTO TOKa. OOpaTHBIE CBA3M B
YCWINTENSIX AHAIOTOBasCXEMOTEXHHUKA.

Hcrounnku BTOPUYHOTO
QJICKTPOIIUTAHUS. DTaj0HHBIC
HCTOYHUKHU

/11 TEMBI JUCIUIIIINHBI
4. VccrnenoBaTh 3IICKTPOMAarHUTHBIE NPOLECCHl B NMapaJulebHOW U
nmocienoBatensHoi RLC  memsx mnpu BKIIOYCHHM W OTKIIOYCHHH C
CHHYCOHJAIBHOTO TOKA.
5. DKCHEepHMEHTAlIbHOE OMNpPEICICHHE YacTOTHBIX XapaKTEPUCTHK,
HUMITYJIbCHOW M TIePEeXOTHOHN (PYHKITHIT YeTHIPEXITOIIOCHHKA.
6. OdopMHTH U 3aIUTHTH OTYET IO padoTe.
4, Pazgen 5. DOnekrpuueckume menu c JlaGopaTopuas padora  NoS. DJleKTpUYecKHe nenu ¢
pacnpesieNeHHBIMH ~ TapaMeTpaMy ¥ | pachpeaejJeHHbIMH mapaMeTrpaMu
MepeXOHbIE TPOLECCH B HUX Llens pabomui: usyuenue ceoiicme u XapaKmepucmuK 31eKmMpPUecKux
OnexTpUYecKHe H3MEPEHHS U IPUOOPBI | yenell ¢ pacnpedenenHbimu NApamempamu ¢ CHAyUOHAPHOM U NePEXOOHOM
DJIeKTpUYECKUE MalIHHBI pedicumax.
Tpebyemca:
1. UccnenoBanue paboThl JUIMHHOW JIMHUH B CTAlIHOHAPHOM PEXHME TPH
MUTAaHWN OT MCTOYHMKA IMOCTOSHHOTO M TIEPEMEHHOTO TOKa IpH paboTe Ha
COTJIACOBAHHYIO M HECOTJIACOBAHHYIO HAarpy3Ky;
2. HccnemoBaHme TIEepexONHBIX MPOLECCOB B UIMHHOM IHMHUH IIPU
BKJIFOUCHHU €€ Ha HCTOYHHK CHHYCOMIAIBHOTO HAIPSIKCHUS, MMITYIbCHBIX
CHTHAJIOB NPH pabOTe Ha COTIIACOBAHHYIO U HECOTTIACOBAHHYIO HAIPY3KY;
3. DKCHEepHMEHTAIBHOE OMNpEICTICHHE YacTOTHBIX XapaKTEePUCTHK,
UMITYJIbCHOW M NEPEXOAHON (YHKIMH JUTMHHOM JTMHUH;
4. OpopMUTH U 3aIUTHUTH OTYET 1O PadOTE.
JlaGopatopnas pa6ora Ne6. JjekTpuyeckne MaIIHHbI
Llenv pabomur: uzyuenue coiicme u XapaKmepucmuk 31eKmpuiecKux
MAWUH ROCMOARHO20 U REPEMEHHO20 MOKA.
Tpedyemcea:
1. HccnenoBanne KOJIEKTOPHOTO ABUTATENS TOCTOSHHOTO TOKA,;
2. MccnenoBaHue KOMIEKTOPHOTO JBUTATENS IEPEMEHHOTO TOKA;
3. HccnenoBanne CHHXpPOHHOTO TPeX(a3HOTO IBUTATENS;
4. MHccnemoBaHwe  acCHMHXpPOHHOTO  TpexdasHoro  nBuraresns ¢
KOPOTKO3aMKHYTBIM POTOPOM;
5. HccnenoBaHue aCHHXPOHHOTO JIBYX(a3HOTO IBUTaTEIs;
6. HMccrnemoBaHue MIaroBOTO IBUTATENS;
7. OopMHTH M 3aLUTUTH OTYET O padoTe.
5. Pazmen 7. AHanoroBas CXEMOTEXHHMKA. JlaGopatopnas paGora Ne7. VccienoBaHue XapaKTepHCTUK

NOJIYPOBOAHUKOBBIX IM0/10B H TPAH3UCTOPOB

Ilenv pabomwl: u3zyueHue ycmpoiicmea, NPUHUUNOE pPabOmul,
Mamemamuyeckux mooenel u cxem 6KIIOUEHUA NOJIYRPOBOOHUKOBBIX
npuoopos, onpedenenue ux XApaKmMepUCMuK U pacuem napamempos,
onpeoeneHnue 6IUAHUA RAPAMEMPOE NOTYRPOBOOHUKOBHIX NPUOOPOS HA UX
XapaKmepucmuKu.

Tpedyemcea:

1. DOKchepuMEHTaNbHO CHATH M IOCTPOUTH
XapaKTepUCTHKH TNPSAMOH H OOpaTHONH BeTBeH IuIs
HOJIYIIPOBOJIHUKOBOTO JIHO/1A;

2.  DKCIOEPUMEHTAIbHO CHSITh W  IOCTPOHUTH  BOJBT-(hapaaHyro
XapaKTEePUCTUKY JJIS 33JJaHHOTO THUIIA TI0JIyITPOBOAHUKOBOTO JIMO/IA;

3. Onpenenutsb napameTpsbl MareMaTHYeCcKOoi
TIOJTYIPOBOTHUKOBOTO THOAA;

4. DKCHEpUMEHTAILHO CHATh U TIOCTPOUTH BXOJHYIO, BBIXOIHYIO H
MIPOXOJIHYI0 XapaKTEPUCTHKU OWIOJIIPHOTO TPaH3MCTOpa B CXeMe ¢ OOIeH
6a3oi;

5. DKCHIEepUMEHTAIbHO CHATh W IOCTPOMTH BXOJHYIO, BBIXOJHYIO H
MIPOXOJIHYI0 XapaKTEPUCTUKU OHITOJSIPHOTO TPaH3UCTOpa B CXeMe C OOIIUM
SMHTTEPOM;

6. Ompenenurth mnapamMeTpbl MaTeMaTHYECKOW MOJETH OHIIOJSIPHOTO
TPaH3MCTOPA;

7. DKCIEPUMEHTAIbHO CHSITh W IOCTPOMTH BXOJHYIO, BBIXOJHYIO H
MIPOXOJIHYI0 XapaKTePHCTHKH I0JIEBOTO TPaH3UCTOpa B CXeme ¢ OOIuM
HCTOKOM;

BOJIbTaMIICPHBIC
3aJaHHOI'0 THIIAa

MOICIIN
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8. Ompenenutes NapaMeTpbl MaTEeMaTHYECKOM MOJENH  I0JIEBOTO
TpaH3UCTOPA;

9. DKCIepHMEHTAlbHO CHATh W TOCTPOWTH BXOIHYIO, BBIXOJHYIO H
npoxoaHyro xapakrepuctuku M/II1 TpaH3ucTopa B cxeme ¢ O0IIIM HCTOKOM;

10. Ompepmenuts mapaMeTpbl MaTeMmaTwueckod wmomemn  MJIIT
TpaH3UCTOPA;

11. OdopMHUTE U 3aLUTUTE OTHYET IO padoTe.

JlaGopatopnas pabGora NeS. WcciaenoBanue TpPaH3MCTOPHBIX
YCWINTeJIeil U 00PATHBIX CBsI3ell B HUX

Ilenv pabomwi: usyuenue ycmpoiicmea U HPUHUUNOE PAbOmMbL
bPAH3UCHIOPHBIX ycunumenbHulx Kackaooe, onpedenenue ux
XapaKmepucmuk U  pacyem  napamempos, onpeoesienue  GAUAHUA
napamempoeé oopamuvIx céAsell Ha XAPAKMePUCMUKYU ycunumeneil.

Tpeoyemca:

1. BHIOMHUTHE pacdeT MapaMEeTPOB YCHIUTEIHHOTO Kackaza Ha
ourmosipHOM TpaH3ucTope 1o cxeme O3;

2. DKCHEpUMEHTAIFHO OMpPEAeTUTh KOd(D(OUIMEHT YCHIICHHS KacKana,
BXOJIHOE U BBIXOJHOE CONpPOTHBICHUS, CHATh AUX Kackana, ompenenuThb
BIIMSIHHE NTapaMeTPOB 3JIEMEHTOB KacKaja Ha ero XapaKTepUCTUKY;

3. BobmomHUTh pacyeT mapaMeTpoOB YCHJIIMTENIBHOTO Kackajga Ha
OounomnsipHoM Tpanzuctope no cxeme Ob;

4. DKCIEPUMEHTAIBHO ONMpeaeiuTh KOI(QOUIMEHT yCuieHHs KacKana,
BXOJIHOE U BBIXOJHOE CONPOTHBICHUS, CHATh AUX Kackama, ompenenuThb
BIIMSTHUE TTapaMeTPOB JIEMEHTOB Kackaja Ha €r0 XapaKTePUCTUKH;

5. BromomHUTE pacyer mMmapaMeTpOB YCHIUTEIHHOTO Kackaja Ha
oumosipaoM Tpanzuctope 1o cxeme OK;

6. DKCHepUMEHTAIFHO OMpPEAeTUTh KOY(D(OUIIMEHT YCHICHHS KacKana,
BXOJHOC W BBIXOJHOE COINPOTHBICHHS, CHATH AUX Kackama, OmpeneiuTh
BIIMSIHHE MTapaMeTPOB 2JIEMEHTOB KacKaja Ha ero XapaKTepUCTUKU;

7. BBINONHUTH pacyeT mapaMeTpoB YCHJIMTEIBHOTO Kackaja Ha IOJIEBOM
TpaH3uctope no cxeme OU;

8. DKCHepUMEHTAILHO OMpPEeACTUuTh KOIDDUIMSHT YCHICHHS KacKasa,
BXOJIHOE U BBIXOJHOE CONpPOTHBICHUs, CHATh AUX Kackana, omnpenenuTh
BIIMSIHHE TTapaMeTPOB 3JIEMEHTOB KacKaja Ha €ro XapaKTepPUCTUKH;

9. BEIIOHUTE pacyeT mapaMeTpoOB YCHIIMTENBEHOTO Kackala Ha TOJIEBOM
Tpan3uctope no cxeme OC;

10. DKcnepuMEHTANIBHO OMpPeeTUuTh KOA((GHUIMEHT yCHICHUS KacKaja,
BXOJHOE W BBIXOJHOE COMpPOTHBIEHUS, CHATH AUX Kackama, OIpeIeNuTh
BIIMSTHUE TTapaMeTPOB 3JIEMEHTOB KacKaja Ha €r0 XapaKTePUCTHKH;

11. OmpenenuTh mapaMeTpbl W OICHUTh BIMSHUEC HA MapaMeTpHI
YCHIIMTEIBHOTO Kackasa 1mo cxeme OO 1ienn oOpaTHOI CBA3H;

12. Ompenenute mnapamMeTpbl M OLEHUTh BIHMSHUE Ha IapamMeTphl
MHOT'OKAaCKaHOTO YCHJIUTENS el o01eil o0paTHON CBS3M;

13. OopMHTh U 3AIUTUTH OTYET 1O PAOOTE.

JladopaTopHasi _padora Ne9. HcciaenoBaHue IOJYIPOBOJIHHKOBBIX
BBINPSIMUTEIEH H CTA0MIN3aTOPOB

Ilenv pabomwi: usyuenue ycmpoicmea U HPUHUUNOE pPAdOMb
ROIYNPOGOOHUKOBBIX GbINPAMUMENCIl U CIAOUIU3AMODPO8, OnpedesieHUue UX
XapaKmepucmuk u pacuem napamempos.

Tpedyemcea:

1. BBINOJIHATE pacyeT mapameTrpoB OAHO(A3ZHOIO OIHOIMOJIYIIEPHOIHOTO
BBIHpﬂMI/ITeJ'lf{;

2. TlpoBectn wmccienoBaHUEe OAHO(DA3HOTO  OJHOIOJIYIIEPHOIHOTO
BBINPSIMUTEIIS,  ODKCIIEPUMEHTAIBHO  ONPENEIUTh  €ro  Mmapamerpbl |
XapaKTepI/ICTI/IKI/I, CpaBHI/ITB 3KCH€pI/IMeHTaJ'H)HBIe nu pvaeTHBIe 3HA4YCHUA,

3. BBINOJHUTE pacyeT mapaMeTpoB OOHO(DA3HOTO ABYXIIOIYIIEPHOIHOTO
BBINPSIMUTEISI CO CPETHEH TOUKOI;

4. TlpoBecTm wuccieioBaHHe ONHO(A3HOTO BYXHOIYHEPHUOTHOTO
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BBINIPSMUTENSL CO CPEAHEH TOYKOW, OSKCHEPHMMEHTAIBHO OIPENCIUTh €ro
MapaMeTpsl U XapaKTEPUCTHUKH, CPABHUTH 3KCICPUMEHTAIBHBIE W pacucTHHIC
3HAYCHMUS;

5. BrwmomHuTh
BBITIPSMUTEIIS;

6. IIpoBectn wmccrnemoBaHue OAHO()A3HOTO MOCTOBOTO BBIIPSIMHUTEINS,
SKCTIEPUMEHTAIIBHO OIPEACIUTh €T0 MapaMETPhl U XapaKTEPUCTUKHU, CDABHUTD
9KCIIEPUMEHTAJIbHBIE ¥ PACUETHbIE 3HAYCHUS;

7. BbINONHUTH  pacyer  HapaMeTpoB
BBITIPSIMHUTEIIST;

8. TlpoBectn wuccrnenoBanue Tpex(pasHOTO HYJIEBOTO BBIIPSIMHUTEINS,
9KCIIEPUMEHTAIILHO ONPECIUTh €r0 MapaMeTpPhl U XapaKTEPUCTUKHU, CPABHUTh
SKCTIEPUMEHTAIIBHBIC M PACUCTHBIC 3HAUCHNS;

9. BrlmomHUTe pacyeT MapaMeTPoOB
BBITIPSMHTEIIS;

10. IIpomectn wucciemoBaHne Tpex(a3HOTO MOCTOBOTO BBIIPSIMUTEIS,
SKCTIEPUMEHTAIIBHO OMPEACINTh €T0 MapaMeTPhl U XapaKTEPUCTUKH, CPABHUTH
9KCIIEPUMEHTAIBHbIC U PACUETHbIC 3HAUCHNUS;

11. BeINOJHUTE pacyeT napaMeTpoB MapaMeTPHYECKOro CTa0HIN3aTopa;

12. TlpoBecTH HUCCICAOBAaHHE MMapaMETPUYECKOrO CTaOMIM3aTopa,
9KCIIEPUMEHTAIILHO ONPEICIUTh €r0 MapaMeTpbl U XapaKTEPUCTUKH, CPABHUTH
SKCIICPUMEHTAJIBHBIC U PACYCTHBIC 3HAYCHUS,

13. BeINOJHUTE pacyeT napaMeTpoB KOMIIEHCAIIMOHHOTO CTa0MIIN3aTopa;

14. TlpoBecTu wHccneOBaHHE KOMIIEHCAIIMOHHOTO cTabuiM3aropa,
9KCIEPUMEHTAILHO ONPEAEINTh €TO MapaMeTPhl U XapaKTePUCTUKHU, CPABHUTD
9KCIIEPUMEHTAIIbHbIC U PACUETHbIC 3HAUCHNUS;

15. BeINoNHUTE pacyeT mapaMeTpoB UMITYIbCHOTO CTa0MIN3aTopa;

16. IlpoBectm  wmccieqoBaHWE  HMMIYIBCHOTO  CTAOMIM3aTOpA,
9KCIEPUMEHTAIFHO ONPEAETUTh €T0 MapaMeTPhl U XapaKTEPUCTHKU, CPABHUTH
OKCIICPUMCEHTAJIBHBIC U PACUCTHBIC 3HAYCHUS,;

17. OopMHTh M 3aIIUTUTH OTYET 1O PadOTE.

pacuer mapaMeTpoB  OJHO(A3HOTO  MOCTOBOTO

TpexdazHoro

HYJIEBOTO

Tpex(a3zHOTO  MOCTOBOTO

4 Tllopsigok OLEHMBAHUA YCIIEBAEMOCTH U

chopmMupoBaHHOCTH

KOMIIETEHUIMI 00y4arwIinerocs B TeKylel U NpoMeKYTOYHO! aTTeCTaluM.

JITIs1 TIOJTOKUTENBHOW OLIEHKH T10 Pe3yIbTaTaM OCBOCHUS TUCIUIUIMHBI 00ydJaromeMycsi Heo0X0auMo
BBHITIOJIHUTHh BCE€ YCTAHOBJICHHBIC BUIBI y4eOHOU paboThl. OlieHKa pe3ynbTaTOB pabOThl 00YyHarOIIErocs B
Oamnax (mo Bugam) npuseaeHa B Tabmune 4.1.1 n 4.1.2.

Tabmuua 4.1.1 - bannpHO-peHTHHIOBasl OIlEHKa pe3yJabTaToOB y4eOHOW paboThl 0OydaroOLIMXCS IO

Busiam (BPC)

VYuebHas padora Cymma Bunpl u pe3ynbraThl OueHka B aTTecTaluu Bbaist

(BUIBI) OayoB yaeOHOI paboTHI (18 memen)
Texywas yueonasn paboma 00O
Tekymas yueOHas 80 Jlexkrmonnsie 3ausatust (12|2 6anna — mocerieHue 1 JEKIHOHHOTO 3aHITHS 0-24
pabota B| (100%  |3amsTHif)
cemecTpe /6anos _|Opaxtndeckue  3ausTus|24/12 6anna — nocemienue 1 3aHATHS W 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%
BBITTOJTHEHHE
. JlabopaTtopubie  3aHsATHs|3 6aji1a — pabOTa BHITOJHEHA U 3alUIICHA 0-18
3aJIaHuiN) N
(6 3amsTHIA)

HToro mo Tekyluieii padore B ceMecTpe 0-80
Hpomeafcymounaﬂ ammecmayus
IIpomexxyTouHast 20 Bompoc 1. 5 6a10B (TOPOTOBOE 3HAUCHUE) 5-10
aTTecTalys (100% 10 6ans10B (MakcHMabHOE 3HAUCHHUE)
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(ox3amen) /6ammoB  |Pemenwue 3amaum 1. 5 6as10B (IMOPOTOBOE 3HAUCHUE) 5-10
MIPUBEACHHON 10 6a/10B (MaKCUMAaIbHOC 3HAYCHHE)
TITKAJTHI )
HTOro no npoMe;KyTo4YHOI aTrecTanuu (3K3aMeH) 10-20

CymMmapHasi onleHka no qucuuniaune: CymMa 6aumoB TeKymed u mpoMexyTodroi arrecranun 51 — 100 6aymios.

Tabnuma 4.1.2 - BannbHO-pEeHTHHTOBasI OLIEHKA PE3yNbTaTOB y4yeOHOW paboThl 0OyYaIOIIUXCS IO

Busam (bPC)
VYuebnas padora Cymma Busr u pe3ynpTaThl OreHKa B aTTeCTalluN Bamer
(BUBI) OayoB y4aeOHOH paboTHI (18 nenenn)

Texkywias yueonas paboma OPO

Tekymas yueGHas 80 Jlexuponnsie 3anatus (3|2 6ajna — nocerieHne | ISKIMOHHOTO 3aHSTHSI 0-6
padora B| (100%  |3amsiTus)
cemMecTpe /Gannos _|Hpaktuueckue 3auaTus (4|2 6anma — mocemieHue | 3aHATHA M BHIIOJHEHHE 0-12
(HOCGHIVCHI/IG HPUBCACHHOH |30 g THs1) 3azanus Ha 51-85%
3aHATHH no|  IIKAJIbI) 3 0au1a — mocemeHue 1 3aHATUS U BBIIOJHEHUE
paciucanuio n 3aganus Ha 85.1-100%
BBITIOJTHEHHE
— JlabopaTopueie  3aHsATHs|3 G6asa — paboTa BEITOTHEHA U 3alUIICHA 0-6
(2 3amsTHs)
Konrposbhas pabora 56 6amnoB (MakcuManbHOE 3HaUCHHE) — paboTa 0-56
BBIMIOJTHEHA U 3aIlHIICHA
Hroro nmo Tekyuieii pa6ore B ceMecTpe 0-80
IIpomesicymounas ammecmayus
IIpomexyTtounas 20 Bompoc 1. 5 6a1710B (IOPOrOBOE 3HAUCHHUE) 5-10
aTTecTalys (100% 10 6ans10B (MakcHMaIbHOE 3HAUCHHUE)
(9x3amen) /6annoB  |Pemrenue 3amauu 1. 5 6astoB (MOPOrOBOE 3HAYCHHUE) 5-10
IIPUBEICHHOM 10 6an10B (MakcUMaIbHOE 3HAUCHHUE)
IIIKAJIBI)
HToro no npoMe;KyTo4HOii aTTecTamuu (3K3aMeH) 10-20

CymMapHasi oneHka no aucuuminie: CymMmma 0auioB TeKyILeH U MpoMexXyTouHoit aTrectaiuu 51 — 100 6asos.

WroroBast OLleHKa BBICTABIISICTCS B BEJOMOCTB COTJIACHO CJIEyIOIIeMY MpaBuity (tabnuna 4.2):

Tab6nuia 4.2. Ouenka ypoBHs chOPMUPOBAHHOCTH KOMIIETEHIIUN B TPOMEKYTOUHON aTTECTAIlUN

KpnTepnn OICHUBAHHUSA KOMIICTCHIIMH

HTorosasn
oleHKa

YpoBennb
c(opMHUPOBAHHOCTH
KOMIETEeHIINH

Onenka mo
100-
OaILHOM
mKaJje

OOyvaromuiics He BIAJEET TEOPETHUECKUMHU
OCHOBaMHU JUCLUTUIMHBI u Hay4YHOH
TEPMHUHOJIOTHEHN, JIEMOHCTPUPYET OTPBHIBOYHBIE
3HaHUS, HE CIOCOOEH pelaTh NpaKkTHYECKue
npodeccruoHaIbHbIE 3ama4u, JIOIyCKaeT
MHOXECTBEHHBIE CYIIECTBEHHbIE OIIMOKH B
OTBETAax, HE yMeeT HHTEPIIPETUPOBATH
pE3yJIbTAThl U JINaTh BHIBOJIBI.

HCI[OHy()THMI;IfI HCYAOBJICTBOPHUTCIBHO

Memnee 51
Oaiuta

OO0yuaromuiicst BJIa€ET YaCTHYHO
TEOPETUUYECKUMU OCHOBAMM JIUCLUMIUIUHBI U
HAay4YHOU TEPMHHOJIOTUEH, (dbparmeHTapHO
crocobeH peuatb MPaKTUYECKUE
npoQeCCHOHAIbHBIC 3a/1a4u, JIOTTyCKaeT
HECKOJIBKO CYIIECTBEHHBIX OIMIMOOK PpEIICHUSX,
MOXKET YaCTUIHO WHTEPIPETUPOBATH
MOJTy4YeHHBIE PE3yIbTaThl, JOMYCKAET OIIMOKH B
BBIBOJ[AX.

ITOPOTOBBIN YAOBJIETBOPUTEIBHO

51-65

19




OO0yuaromuiicst BIIQJICET TEOPETHUYCCKUMU TTOBBITIICHHBIN XOPOIIIO 66-85

OCHOBaMHu JUCITUITIINHBI n Hay‘-IHOﬁ
TEPMUHOJIOTHEH, IPaMOTHO H3JlaraeT MaTepHal,
crioco0eH pemarpb PaKTUYECKHE

HpO(l)eCCI/IOHaJ'II)HI)Ie 3aga4yd, HO JOOIIyCKaeT
OTACIBHBIC HCCYIICCTBCHHBIC OIINOKH B
HHTCPIPETAlMN PE3YJIbTATOB U BHIBOJAX.

OOyvaromuiics B IOJHOM Mepe  BIajeeT IIPOJBUHYTHII OTJIMYHO 86-100
TEOPETUYECKMMHU OCHOBAaMH JTUCLMIUIMHBI U
HAay4YHOM TEPMHUHOJIOTMEN, I'PAMOTHO U3JIaracT
MaTepHual, CIOCOOEH WIUIIOCTPUPOBAaTh OTBET
npuMepamu, (akramu, JAaHHBIMH  Hay4YHBIX
UCCIICIOBAaHUM,  IPUMEHSATh  TEOPETHUECKUE
3HAHUA I E: pelieHus IIPaKTUYECKUX
podeCCHOHATIBHBIX 3ajau. IIpaBunbHO
MHTEPIIPETUPYET IOJIYYEHHBbIE pE3YJIbTaThl U
JenaeT 000CHOBaHHbIE BBHIBO/IBL.

5 MarepuajbHO-TeXHHUYECKOE, IPOrPAMMHOE U Y4€OHO-MeTOAUYECKOe
o0ecrneyeHre AMCHUINIMHBI.
5.1 YueOHas auteparypa

OcHoBHasl yueOHasi TUTEPaTypa

1. Munenuna, C. A. DICKTPOTEXHHKA, JICKTPOHUKA U CXEMOTEXHHKA : YUCOHUK U MPAKTHKYM
ist By30B / C. A. Munenuna, H. K. Muntenun ; moxg pepaknueiit H. K. Munennna. — Mocksa : M3gatenscTBO
FOpaiit, 2020. — 406 c. — ISBN 978-5-534-04525-3. — URL.: https://urait.ru/bcode/450334. (nata oOpamieHus
31.08.2020). — TekcT: 3MeKTPOHHBIH.

2. HoBoxwunos, O. [1. DinekTpoHHKa M CXEMOTEXHHMKA B 2 T : y4eOHHUK Ui aKaJeMHUYECKOTO
OakamaBpuata / O. I1. HoBoxxuinoB. — Mocksa : U3natensctBo FOpaiit, 2015. — 804 c. — ISBN 978-5-9916-
4182-1. — URL: https://urait.ru/bcode/382342. (nata oopamenus 31.08.2020). — TekcT: 3MEKTPOHHBIH.

JlomoJiHuTeIbHAS JIUTepaTypa

1. BomoBo3oB, A.M. OCHOBBI 2JIEKTPOHUKH : yueOHOe mocooue / A.M. BogoBo3oB. — Mockaa ;
Bonorna : Wudpa-Umxenepus, 2016. — 140 c. — [ISBN 978-5-9729-0137-1. — URL:
https://biblioclub.ru/index.php?page=book&id=444184. (mara obOpamenus 31.08.2020). — Tekct:
3JIEKTPOHHBIN.

2. 3npipeHkoBa, T.B. DnekTpoTexHHKa U JIEKTpOHUKa : yuyeObHoe mocodue / T.B. 3apipenkona,
B.A. Muxees, B.A. CrapukoB ; TOMEHCKHMI TrOCyJapCTBEHHBIN yHHBEpcHUTET. — TroMeHb : TroMeHcKkuii
roCyJapCTBEHHBIN YHUBEPCUTET, 2013. — 412 c. — URL:
https://biblioclub.ru/index.php?page=book&id=574381. (mara oOpamenus 31.08.2020). — Tekcr:
3JIEKTPOHHBIMN.

3. Tonunbckuit, B.b. CxeMoTexHHKa aHAJIOTO-IIUPPOBBIX MpeodpazoBaTeseil: yueOHoe u3janue
/ B.b. Tommnbckuii. — MockBa : Texnochepa, 2014. — 290 c¢. — ISBN 978-5-94836-383-7. — URL:
https://biblioclub.ru/index.php?page=book&id=273796. (mara oOpamenus 31.08.2020). — Tekcr:
3JIEKTPOHHBIMN.

5.2 MarepuajJibHO-TeXHMYECKOe M TMPorpaMMHoOe obecredeHue
AUCUMUIJIMHBI.
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VYueOHble 3aHATHS 10 AUCHUILIMHE npoBoaiTcs B yueOHbIX ayautopusix KI'TIN Keml'V:

HauMmeHoBaHUE mOMENIEHUN IS
MIPOBE/ICHUS BCEX BUOB YUCOHOM
JIEATEIIbHOCTH, TPEAYCMOTPEHHOMN

y4eOHBIM IJTAHOM, B TOM YHCIIC

MOMEIIICHUS I
CaMOCTOSTEIIbHON PabOThI

[IepeueHb OCHOBHOTO
obopynoBaHus, yaeOHO-
HaTJISIHBIX TTOCOOMiA
1 UCTOJIb3YeMOI0 IPOrPaMMHOTO
obecrieueHus

Anpec (MECTOIIOJIOKEHUE)
MOMEIICHNH JUTS IPOBECHUS
BCEX BUOB y4eOHOI
NeATeIILHOCTH, TIPEyCMOTPEHHOM
y4eOHBIM TTAHOM

222 YyeOHas aymuTopus JUIs

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

(IpaKkTUYECKOr0) TUIA;

- TPYNIIOBBIX M MHAWBUAYAJIBHBIX
KOHCYJIbTALIUM;

- TEeKylmero  KOHTpOJIA H
IIPOMEKYTOUHOM aTTECTALUU.

Crnenuajau3upoBaHHass
(yyeOHas) Melellb:
MapKepHO-MeJoBas,
CTYJIbSI.
OdopynoBanue
Nnpe3eHTAlnH y4eOHOoro
MaTepuaJa: nepeHocHoe -
HOYTOYK, TPOEKTOP, IKPaH.
Hcnoab3dyemMoe  mporpamMmHoe
obecrieyeHue: MSWindows
(MicrosoftimaginePremium 3
year 1O  CYONUIEH3UOHHOMY
noroopy Ne  1212/KMP  or
12.12.2018 r. go 12.12.2021 r.),

OCKa
CTOJIBI,

AJIs

LibreOffice (cBOOOIHO
pacrnpocTpaHseMoe I10),
AHTUBUPYCHOE 1O ESET
EndpointSecurity, JINLIEH3USI
NeEAV-0267348511 10
30.12.2022 r.;MozillaFirefox
(cB0OOTHO pacnpocTpaHseMoe

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

(cB0OOTHO pacmpocTpaHseMoe
I10), FoxitReader (cBoOOmHO
pacrpocTpaHsemMoe [10),
WinDjView (cBOOOMIHO
pacrpocTpaHsemMoe I10),
Sunexc.bpaysep (oreuecTBeHHOE
CBOOOJTHO pacrmpocTpaHsemMoe
I10).

HNurepHer ¢ olecneyeHueM

aocryna B JUOC.

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

223 JlabopaTopus
JJIeKTPOHUKHU, PAAMOTEXHUKH U
aBTOMATUKHU. VYyeOHnas
ayJUTOPUs AJIS IPOBEICHHUSL:

- 3aHATHI 7a00PATOPHOTO THUIIA,

Cnennann3npoBaHHas
(yueOnas) Mebelib:
MeJIOBasi, CTOJIbI, CTYJbs/
YuyeOHO-HArIsAAHbIE  TOCOOHS:
JACMOHCTpAallMOHHBIC CTCH/bI,
MOJIeNN (reHepatopsl,
JIBUTATEIH ).

JlabopaTopHoe oOopynoBaHue:
KOMIUIEKC J1a0OpaTOpHBIA IS
U3YyYEHUS Kypca
«PanuronpueMHble  yCTPOMCTBaY,
nasuibHas CTaHLUA, ben

JOCKa

654027, KemepoBckast 06iacTh -
Ky3zb6acc, r. HoBoky3Henk, np-Kr
[Tnonepckuid, 1. 13, mom. 1
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MasUIbHBIN, ocutorpadsl,
TreHepaTopbl CUTHAJIOB, T'CHCPATOP
paanovacTor,
aBTOTpaHcopmaTop,
MYJIBTUMETD, pEryIsTOp
HaAIPSHKECHUSL.
5.3 CoBpemenHnble mnpoeccHOHAIbHBIE  0a3bl  JaHHBIX H

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

2. Hayunas

SJICKTPOHHAS

oubmuoreka eLIBRARY.RU -

KpyIHEHIIUn

pOCCHUICKHI

UH()OPMAIIMOHHBIA MOPTaT B 00JACTH HAYKH, TEXHOJIOTHHM, MEIAMIMHBI U OOpa30BaHMUs, COJCPIKAIIHUil
pedepaThl 1 MOJHBIE TEKCTHI - WWW.elibrary.ru

3. Enunoe okHO mocTyma K 06pa3oBaTe/bHBIM pecypcam - http://window.edu.ru/

6 HNuble cBeneHnsa U (WIM) MaTepuaJbl.
6.1. [IpumepHbIe BONpoOCHl U 3aJaHusl / 3aJa4u JJIsI MIPOMEKYTOUHOM

arrecragnuu

Tabmmua 6.1 - [IpumepHble TeOpEeTHUECKHE BOIPOCH K 9K3aMEHY

Paznensl 1 TeMbl [IpumepHBIE TEOPETUUECKHUE BOTIPOCHI [IpumepHbIe
IMPAKTUYCCKUC
3ananus /
3aga4du
Paznen 1. OcHoBHble moHATHA U | 1. OcHOBHBIE NMOHATUS M 0003HAUCHUS ANEKTPUUECKUX BEJIUYHMH Tunosoe
MOJEIN TEOPHH | U DIEMEHTOB 3JIEKTpUYecKuX Leneil. AktuBHble (MctouHuku DJ[C IIPaKTUYECKOE
AJIEKTPOMArHUTHOTO ITOJIS U TOKa) DJJIEMEHTHl OJJIEKTPUYECKON IeTNH, WX CBOHCTBA W 3aaHNue
OcCHOBHBIE 3aKOHBI U | XapakTepucTUKd.  B3aumMHBIe  TpeoOpa3oBaHMA  aKTHBHBIX
OTIpeIeIIeHUS TEOPHH | NIEMEHTOB. TOIOJOTHYECKHE TOHATHS TEOPHUH SJIEKTPHUECKUX
3JEKTPUUYECKUX nenei, | nemeit. Knaccudukanus mereit.
Torojornyecknue mapamerpsl u | 2.  3akoHel Oma u Kwupxroda. IIpuHmmms!r cynepnosuimy,
METOJIbl pacyeTa 3JIEKTPUYECKHX | KOMIIEHCAIMH ¥ B3aHMHOCTH.
nernei 3. Teopema 00 5KBUBaJICHTHOM AKTHBHOM JIBYXIIOJIIOCHHKE.
4. AnHamm3 W pacyeT pa3BETBICHHBIX AIIEKTPUYECKHUX Iemneil c
HECKOJBKUMH HCTOYHHKAMHU SHEPTUH ITyTeM NPUMEHEHHUS 3aKOHOB
Kupxroda
5. AmHamm3 u pacyeT pa3BETBICHHBIX AJIEKTPUYECKHUX Iemneil c
HECKOJBKUMH UCTOYHUKAMHU SHEPTHH METOAOB: KOHTYPHBIX TOKOB,
6. Amnanu3 W pacyer pa3BETBJICHHBIX 3JIEKTPUYECKUX IIerei ¢
HECKOJIbKUMH HCTOYHUKaMH 3HEPTHHU Y3JIOBBIX HAPSIKCHHUH.
Paznen 2. Anamu3 | 7.  CnoocoOBl TpencTaBieHWS ¥ TapaMeTphl CHHYCOWAATbHBIX Tunosoe
YCTaHOBHMBIIETOCS  peXKMMa B | QyHKOIMHA. MrHOBEHHOE, cpelHee | JIHCTBYIOIIee 3HAYCHUS MIPaKTHYECKOE
HeNnsX CHHYCOWAAIBHOTO TOKA. | CHHYCOMJAIBHOTO TOKA (HANPSDKEHNUS). 3ajaHHe

MHOronoarocHble Henu
Tpex¢asnple nenu nepeMeHHOro
TOKa

8. CocraBnenne muddepeHIManbHbIX YpaBHEHUI ISl aHaIu3a
Hened ¢ TOCIEAOBaTEeNbHBIM M MapauIeNbHBIM COEJUHEHUEM
9J€MEHTOB. AKTHUBHOE, PEaKTUBHOE M IIOJHOE CONPOTUBIECHUS
BETBU.

9. BekropHas uarpaMMa = HalpsDKEHHMH M TPEYyrOJbHUK
CONPOTHUBJICHUN BeTBU. Da30Bble COOTHOLIEHHS MEXAY TOKOM H
HalpsHKEHUEM. MomHoCTh B LENsIX IEPEMEHHOI0 TOKa.
Koaddumenr MomHoCTH (COS@) U €ro TEeXHUKO-3KOHOMHUYECKOE
3HAaYECHHE.

10. KoMruiekcHbIN METOJ pacueTa JIMHEHHBIX [eTeil epeMeHHOTOo
Toka. KoMIIeKCHBIE CcXeMbl 3aMELICHHsl JIEKTPUYECKUX Ieneil.
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KomrmiiekcHOe CONpOTHBICHHE M KOMIUIEKCHAs IPOBOIMMOCTD
BeTBU. KoOMIIEKCHAas MOIMHOCTh M OalaHC MOIIHOCTH B LEMAX
CHHYCOHMJAJBHOTO TOKA.

11. Pe3oHaHCHBIC SBICHUS B OJIEKTPUUYECKHX LEIAX, YCIOBHSI
BO3HHKHOBCHUS, IPAKTHYECKOE 3HAUCHHUE.

12. YacroTHBIEe CBOHCTBA LETEH EPEMEHHOTO TOKA.

13. JluHeliHble 4YETBIPEXIIONIOCHUKU. YPaBHEHUs MAaTpHLbl U
napaMeTpbl YETHIPEXIOIIOCHUKOB.

14. OcoOeHHOCTH aHanM3a IENeH C WHIYKTUBHO-CBS3aHHBIMU
aJIeMEHTaMH; TpaHc(OpMaTop B JIMHEHHOM peXHMe, HeabHbINA
TpaHcdopmarop.

15. Dmementsr TpexdasHbx mHenei. CrocoObl H300pakeHUs H
coenuHEeHUS (a3 Tpex(a3HOro MCTOYHUKA ITUTAHHUS U NPUEMHHUKOB
JHEPTHUH.

16. Tpex- W YeTHIPEXNPOBOAHBIC CXEMBbl IHUTAHHS HMPHEMHUKOB.
CooTHOWEHUS MeXAy (a3sHBIMH M JIMHEWHBIMU HAIPSOKCHUSMH B
cummetpudHoit cucteme 3JIC ucToOYHHKA.

17. CoenuneHusi NpPUEMHUKOB TpexdasHod wenu 3Be3nOH
0COOCHHOCTH MX pacyeTa NP CUMMETPUYHBIX U HECUMMETPUYHBIX
Harpy3kax. HazHaueHue HelTpaibHOro MpoBo/a.

18. CoenuHeHus TPUEMHHUKOB Tpex(]a3HOW IeNH TPEyroJIbHUKOM
0COOCHHOCTH MX pacyeTa Npu CUMMETPHYHBIX U HECUMMETPUYHBIX
Harpyskax.

19. Mommnocts Tpexdaznoit nenu. KoadduumeHT MOUIHOCTH.
H3mepeHne MOITHOCTH Tpex(a3HOit Hemn.

20. TlomyuyeHue BpamIaloIIerocsi MArHUTHOTO MOJIS.

21. MetoJ CHUMMETPHYHBIX COCTABIIIOLINX.

Pazgen 3. Pacuer anexTpuyeckux
memed  Nmpu  TEePHOAMYECKIX
HECHHYCOMIATEHBIX
BO3JECUCTBUAX

PacueT nepexoHbIX MPOLIECCOB B
Lensx BO BpPEMEHHOW oOnacTh.
Hcnonb3oBanue mnpeodpa3oBaHus
Jlannaca nansg aHanmu3a LEMEH.
[lepenarodnas QyHKIUS IETH

22. Ilepmomnueckne  HECHHYCOWAANBHBIE — BO3JCHCTBHA U
pasnmoxenne wux B pax  Dypee. OcobeHHOCTH  pacdeTa
k03¢ ¢unnenTos psana Pypbe Npu HAIUIUK CUMMETPHH B (hopme
CUTHAJIOB.

23. MakcumanbHble, CpeiHHE | JICHCTBYIOIIME HANpsDKEHUS
(Toxu). MOIIHOCTH B IIENAX HECHHYCOUAAIHHOTO TOKA.

24. Amnanus npocTeHIIMX YacTOTHO-W30MpaTeNbHBIX Ieneid mpu
MOCJEI0BATEIHOM  (IapayljIeIbHOM) BKJIIOYEHHH PEAKTUBHBIX
3JIEMEHTOB.

25. Tlomsatne 0 TepexXogHBIX  MpoOIEccax;  KOMMYyTalus,
COOCTBeHHBIE KOJEOaHMS IENMW ¥  BBIHY)KICHHBIH  PEXHM.
ITepexoHbIe TIPOLIECCHI B IETIIX MIEPBOTO MOPSAKA MPU BKIIOYECHHH
MCTOYHHMKOB ITOCTOSTHHBIX CUTHAJIOB.

26. IlepexomHble TpOLECCH B LIEIH, COAEpKalleld MHIYKTHBHBIH,
€MKOCTHOH W  PE3UCTUBHBIA  3MeMEeHTH  (KoJeOaTeNbHBIN,
ANepUOTUUECKUI U KPUTUIECKUN PEKHUMBI).

27. VYpaBHeHHMs  LeNH  Yepe3  NEepPEeMEHHbIe  COCTOSHMSI.
AHanUTHYECKOE pEIIeHUe YPaBHEHHH COCTOSHUS. YPaBHEHHS
cBs3U. UHNCIeHHOE pelleHne YPaBHEHUH COCTOSHHUS.

28. EnuHuyHble  CTynmeH4yartas M UMITyJbCHas  (yHKIUH.
[TepexoaHas U UMITyJIbCHAST XapakTepUCTUKH Iienu. OmnpezneneHue
PeaKIiy ey TP BO3IEHCTBUN CUTHAJIOB MPOU3BOJILHOM (HOPMBIL:
MHTETpaJbl HAJOXKEHHWS C HCIIOJIB30BAHHEM MEPEXOJHOW W
UMITyJIbCHOW XapakTepucTHk nenu (Materpan droamerns).

29. 3akonsl Kupxroda B omneparopnoit dopme. OmepaTopHbie
YpaBHEHHS M CXEMBl 3aMEUICHHs JJEMEHTOB Ienmu. AHamu3
MEePEeXOJHBIX MPOIECCOB B ILEMAX C IMOMOIIBI0 MPeoOpa3oBaHUS
Jlannaca. Mcnonp3oBaHue TEOPEMBI 3ama3/IbIBaHUS [UIA TOTY4YEHUS]
n300paKeHUI CUTHAJIOB.

30. Tlepemarounas (GyHKIUS IENMd U €€ CBA3b C HMMITYJbCHOM,
MEePeXOoHOM W YacTOTHBIMH XapakTepucTuKamu Ienu. CBs3b
nepenatouHbX (QyHKOWi ¢ auddepeHratbHIMI  YPaBHEHUSIMH
LIENU ¥ 9aCTOTAMH €€ COOCTBEHHBIX KOJICOaHHH.

TumoBoe
MIPaKTHIECKOE
3aJlaHKE

Pazgen 4. Ananmuz u pacyer
SJIEKTPUUECKUX nemnei C
HEJIMHEHHBIMHU dJIEMEHTAMU

31. BombpT-amMnepHbIe XapaKTCPUCTHKH HEIMHEHHBIX 3JICMEHTOB.
VipasnsieMble HETUHEIHbIE DJIEMEHTbl. AHaNU3 U pacueT lenei
MOCTOSIHHOTO ~ TOKa C  HEJMHEHHBIMH  DJIEMEHTaMu  IIpu

TumnoBoe
MIpaKTUIECKOe
3aJlaHue
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OCHOBHBIC 3aKOHBI u
OTIpEJICIICHUsT TEOPUH MarHUTHBIX
neneii. AHamM3 W pacder
MAarHuTHBIX Ienen

HI0CIIEZIOBATENHHOM U MapauIeIbHOM HX BKJIIOYCHHUH.

32. Ananu3 W pacueT Ierneil MepeMEHHOTO TOKAa ¢ HEeIMHCHHBIMU
JNeMeHTaMH.  VIHepuuoHHBIe N Oe3MHEPLUOHHBIC HEIMHEHHBIE
3IIEMEHTBHI.

33. Meromel pacueTa HENMHEWHBIX OJIEKTPUYECKHX IIereil ¢
npuMeHeHneM DBM.

34. CpoiicTBa M XapaKTEPUCTUKU (PepPOMArHUTHBIX MaTEPUAIIOB.
MarauTHbIe LENH TOCTOSHHBIX MarHUTHBIX NOTOKOB. [IpumeHeHue
3aKOHa MOJIHOTO TOKa JJIsl aHAJIn3a ¥ pacyeTa MarHUTHOM 1enu 6e3
BO3JLyLIIHOTO 3a30pa B MArHUTOIIPOBOJIE U C BO3IYIIHBIM 3a30POM.
35. Cxembl 3aMelIeHss MarHUTHBIX neneid. 3akoH OMa 1 3aKOHBI
Kupxroga mist MarHUTHBIX [IEHEH.

Paznen 5. Dnexrprdeckue meny ¢
pachpesielieHHBIMU [IapaMeTpamu
U MIEPEXO/THBIC MPOLIECCHI B HUX
DJeKTpUYecKHe HU3MEepeHus |
prOOPEI

DJeKTpUYECKUE MAIIHHBI

36. TlomsTHe o0 HemaxX C pachpelcleHHBIMH IapaMeTpaMu.
Juddepennnanbaple  ypaBHEHHS JHHUM C  PaclpeleICHHBIMH
napaMmeTpami. Perrenue ypaBHEHNS JIMHUH.

37. BomHOBoOe compoTtuBieHue. OnpeeneHne HapsHKSHUS B TOKa
B JMOOOWH Touke iwHUH. [lajgaromue W OTpaKeHHBIC BOJHEL
®a3oBasi CKOPOCTb.

38. Jlunus Ge3 uckaxenuit. CoriacoBaHHas Harpyska. Bxomnoe
CONPOTHUBIICHHE HarpyxeHHOW JTuHUHU. CTOsUME BOJHBI B JIMHUU
6e3 moteps. berymue, cTosune U cMeIIaHHBIC BOJIHBI B IMHUU 6€3
noreps. LlenHas cxema.

39. DrnexkTpoMarHuTHbIE MPOLIECCHI pu JIBIKCHUH
NpSMOYTOJNIEHOW BOJNHBL O JuHHM. CXeMa 3aMelIeHHs JIMHUH.
ITepexoanbIe TIpOLIECCH! TP BKIIOUSHNH JTUHUH. JIMHNS 3a0epiKKH.
40. V3mepeHnst SJIEKTPUUECKHX M HENICKTPUUCCKUX BEIUYHH.
Mertonsl M3MepeHHUH: NMpsMble W KOCBEHHBIE, HETOCPEICTBEHHOM
OLICHKH W  CpaBHCHHA. Mepsl u  mpeoOpa3oBaTelH.
Mertposornyeckne XapakKTepUCTHKN CPEICTB HU3MEPEHHUM.

41. V3mepeHne 3NEKTPHUUYECKHX BEIMYMH: TOKOB, HAINPSKCHHUH,
COIPOTHUBIICHHUH, MOIIIHOCTH Y SHEPTUH.

42. TlpeoOpa3oBaTeny HEIIEKTPUUECKHX BEINYMH: TeHEPaTOPHbIC
U MapamMeTpuiecKue.

43. MocToBblE M  KOMIICHCALIMOHHBIE  METOJIbI
ANIEKTPUUECKHUX U HEDJICKTPHUYECKUX BEINYNH.

44. TlousTtue ANEKTPHYECKON MaIIAHBI,
JJIEKTPOMArHUTHBIE W 3JEKTPOMEXaHHYECKHE
MPOUCXOJIAIINE B 3JIEKTPUIECKON MaIInHe.

45. AcCHUHXpOHHBIE JJIEKTpHUeCKHMe MamuHbl. HasHadenwue,
NPUHIONT eHCTBUA 1 (U3UKA MTPOMCXOIAIINX BHYTPH IPOLECCOB,
XapaKTEePUCTHUKHN, KOHCTPYKINS, IPUMEHEHHE.

46. CuHXpOHHBIE MamMHbL . Ha3HaueHue, NPUHIUI JEHCTBUS U
(du3MKa POUCXOMAIINX BHYTPU IIPOLECCOB, XapaKTEPHUCTHKH,
KOHCTPYKIIUSI, IPUMEHEHHE.

47. MamuHbl [OCTOSHHOrO ToKa. Hasnauenwe,
JeWcTBHs M (U3UKA [POHMCXOISIIUX  BHYTPH
XapaKTepUCTUKHU, KOHCTPYKLUS, IPUMEHEHHE.

48. Tpancdopmartopsl. HasHadenwe, mnpuHOHI IEHCTBHA U
(u3MKa IPOMCXOMAMINX BHYTPH IIPOIECCOB, XapaKTEPHCTHKH,
KOHCTPYKIIUSI, IPUMEHEHHE.

U3MepeHui

OCHOBHEIC
IIPpOLECChI,

TIPUHIIHIT
MPOIIECCOB,

TumoBoe
MIPaKTHIECKOE
3aJlaHKHE

Paznmen 6. dusnueckre OCHOBBI
3JIEKTPOHUKHU

CxeMbl 3aMelleHUs, MapaMmeTpsl
it XapaKTePUCTUKU
MOJTYTIPOBOTHUKOBBIX TTPHOOPOB

49. CocrosHUs BJIEKTPOHA B aTOME, CBS3M aTOMOB B KpHCTaJlIaxX,
KpHUcTannuueckass pemerka. MOHOHBI. ODHEPreTHYeCKHe YPOBHHU
JJIEKTpOHAa B HM30JMpoBaHHOM  arome.  (OOoOmecTBieHue
ANIEKTPOHOB B KpHCTayule. BonHOBas (GyHKIMS >IIEKTPOHA B
Kpuctame. [[BikeHHe SJeKTpPOHAa B KpPHUCTAJUIE IMOJ JEeHCTBHEM
BHEUIHEN CUJIBL.

50. 3amosHeHHE 30H AJIEKTPOHAMH U JCJICHHUE T Ha METaJUbI,
JIUBJIEKTPUKH u HOJIYIIPOBOJHUKH. CobcTBeHHBIE
nonynpoBogHUKH. Ilonste o gpIpkax. JIokanbHBIE YPOBHH B
3ampenieHHol 30He. [IpumMecHble NOTYNPOBOIHUKH.

51. Tenepaums ANEKTPOHHO-ABIPOYHBIX nap. Tennosas
renepanys. KoHIeHTpamust HOcCHTeNled 3apsga B COOCTBEHHOM
nonynpoBojgHuke. Yposenb @epmu. Ilonoxenue yposasa epmu u

Tumnosoe
MIpaKTUIECKOe
3aJlaHne
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KOHLICHTPAIlsI CBOOOJHBIX HOCHTENICH 3apsga B COOCTBEHHBIX
nonynpoBoaHuKax.  KoHLEHTpanus  HOcuTelled  3apsiga |
nosnoxeHne yposHs PepMu B IPUMECHBIX MOTYIIPOBOAHUKAX.

52. TloneBas reHepamusi HOCHTENCH 3apsma. I eHeparius
HOCHTEINEH 3apsiia Mpu coyaapeHusx. [Ipomecchl peKoOMOMHAIIUN
HocUTeNeH 3apana. Bpems xu3Hu HocuTenei.

53. SlBnenmss  mepeHoca  3apsgoB.  [lpelid  3apsgoB B
anekTpudeckoM — mosie.  Juddysus  Hocureneid  3apsma B
MOJYNPOBOJHNKaX. [IOHATHE MOJBIKHOCTH HOCUTENIEH 3apsiaa U ee
3aBUCHMOCTb oT TEeMIIEPaTyphl. 3JIeKTPONPOBOTHOCTh
MOJYTIPOBOTHUKOB.

54. PaBHOBecHBIE W  HEpPaBHOBECHBIC  HOCHTENH  3apsfa.
Keasmyposan @epmu. [peiid u muddysns HepaBHOBECHBIX
HOCUTEJIEH. Y paBHEHUsI HENTPEPHIBHOCTH.

55. Tlepexon Mexmy MOIyNpOBOAHMKaMHU N U P TuHoB. [loHATHE
CHMMETPUYHOTO M HECHMMETPHUYHOTO ITIepexoja. P-N mepexon B
PaBHOBECHOM COCTOSIHHH. P-N IMEpexoj, CMEUICHHBI B IPSIMOM
HarpaBJeHUH, KOHIICHTPAIlMN HOCHUTeNeH 3apsanoB, BAX nepexona,
CMEIIEHHOTO B NPSIMOM HaIpaBJIEHUH. P-N MepexoJl, CMEIICHHBIH B
00paTHOM HampaBJICHUH, KOHLIEHTPAIlUK HOCUTeNeH 3apsios, BAX
nepexojia, CMEIEHHOT0 B 00paTHOM HaNpaBICHUH.

56. HmmynbCHbIE W BBICOKOYACTOTHBIC CBOMCTBa P-N mepexoja.
Emkoctu p-n mepexona. [Ipo6oii p-n nepexona.

57. TlomynpoBoIHHKOBBIC JIO/IBL. MasnomoInHbIe
BBIIPSMUTEIbHBIE JTUOJIBI. IIpunnun NICHCTBHS, BAX.
WNmmynbcHBIE  OHOABI, CTaOWJIMTPOHBI, BapUKambl. [IpuHIMI
nerctBus, BAX wu mnapamerpel. TyHHeNbHblE W JaBUHHO —
nposneTHsle anoAsl. IIoHATHE 0 cXxeMax 3aMeIeHUS ICKTPOHHBIX
npubopoB. Cxema 3aMENICHUS MOIYNPOBOJHUKOBOTO IHOJA.
KoMMyTannoHHbIe NOTEPH B AUOJAX.

58. bunonsapHslii TpaH3ucTop. Y cTpoicTBo. OCHOBHBIE MPOLECCHI
NPOUCXOJSIIME B TpaH3UCTOpe (NPUHLUI AEUCTBUs). Oddexrt
MOJYJISIMKA TONMIMHBL 0a3bl (3 dekt Dpiau). CxeMbl BKIIOUEHHS
ounonspHoro  TpaHzucropa. CraTH4Yeckue  XapaKTEPUCTHKH
OUITOIIPHOTO TpaH3UCTOpa B cxeme ¢ obmielt 6azoit (OB). Monens
Ob6epca — Moma. CraTudyeckne NapaMeTpsl OWIOISAPHOTO
TpaH3ucTtopa. Mojenp B 00JlacTH Majloro CHrHaja (JIMHeWHas
MOJIETIb TPAH3UCTOPA).

59. [lunampyeckue mapamMeTpbl M YacTOTHbIE  CBOWCTBA
OUIIOIAPHOTO TpaH3UCTOpA. 3aBUCHMOCTD rapameTpoB
TpaH3KCTOpa OT PeXKUMa M TeMieparypsl. [lapamerpsl TpaH3ucTOpa
kKaKk gersipexnomocHnka (h-mapamerper). XapakTepHCTHKH |
mapameTpsl TpaH3ucTopa B cxeme O0.

60. KitoueBoit pexuM pabOThI OUIOJSPHOTO TPAH3UCTOPA.
[Tepexo/Hble XapaKTEPUCTUKW OUMOJSPHOTO TPaH3UCTOPA MPH
paboTe B KITIOUEBOM PEKHIME.

61. IlomeBoif TpaH3UCTOP C YNPABISIOUIMM P-N  IEPEXOAOM.
VYerpodictBo. [punuun aedctBus. CxeMbl BKIIOYEHHS MOJEBOIO
TpaH3HUCTOPA. Crarnueckue XapaKTEePUCTUKH TI0JIEBOTO
TpaH3WCTOpa C YHPAaBIMIOIUM P-N  mepexonoM. YacToTHble
cBoiictBa. CXeMbl 3aMeIlEHHs U TapaMeTpbl TpaH3UCTOpa.
Pa3HOBHHOCTH TMOJIEBBIX TPAH3UCTOPOB C YIPABISIOIIAM P-N
MEPEX0a0M.

62. TloneBoii TpaH3HUCTOp C HM30JUpPOBaHHBIM 3aTtBOopoMm (M/II-
TpaH3UCTOp). YCTpoicTBO, Knaccudukarwms. [IpuHIMIT ASHCTBHS.
OcobeHHocTH mpoTekanus (pusmdeckux mporieccoB. CTaTmueckue
XapaKTEePUCTHUKHU MOJIEBBIX TPAH3UCTOPOB C UHIYLIMPOBAHHBIM U CO
BCTPOSHHBIM KaHaJIaMH. OKBHBAJEHTHBIE CXEMBl 3aMEIICHUs,
napaMeTpbl TPaH3UCTOPOB.

63. KiroueBoil pexuM pabOTBI MOJNEBBIX TPaH3UCTOPOB C
W30JIMPOBaHHBIM  3aTBOpoM. IlepexonHble  XapaKTepPHCTHKH
TMIOJIEBBIX TPAH3MCTOPOB MU paboTe B KIIFOUEBOM PEKHME.

64. Jluonublii TupuCTOp (AMHHCTOP). YCTPOWCTBO, TNPHUHUIMI
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JNEHCTBHSA, BOJNBT — AaMIepHAs XapaKTepPUCTHKA.
TAPUCTOP  (TPUHHCTOP). YCTPOWCTBO, TPUHIMUI  JCHCTBHS,
OCOOCGHHOCTH  OTIIMPAHMS [0  YIPAaBISIONIEMY  3JEKTPOAY.
BonbraminepHas XxapaKTepUCTHKA CHIIOBOTO TPUHHUCTOPA.

65. HMuoukatopHbIe TIPHOOPHL. DOTOINEKTPHUECKHUEC
MIOJTYTTPOBOTHIUKOBEIE TPHOOPHI. ONITORIEKTPOHHBIE TIPHOOPHI.

Tpuonnsii

Paznen 7. Amnamnoroas | 66. Kiaccudukanus M OCHOBHBIE XapaKTEPUCTUKH YCHIIUTEINEH. Tumosoe
CXEMOTEXHUKA. Y CWIUTENbHbIC | AHamM3 pabOThl OJHOKACKAJHBIX yCWINTENeH: KOdpQHUIEHT MPaKTHYECKOE
KacKaJIbl NIepEeMEHHOTO U | yCHUJIEHUs, aMIUINTY/HO-9aCTOTHBIC XapaKTEPUCTHUKH. 3aJaHue
nocrostHHoro Toka. OOpartHble | 67. PexxuMmbl paOoThl U TeMIlepaTypHast CTaOMIN3aLHsL.
CBSI3H B yemnutensx | 68. MHorokackaHbele yCHIIUTEINN.
AHaJIOroBasCXeMOTEXHHKA. 69. YcunuTenu MOIIHOCTH.
Ucrtounnku BropuaHoro | 70. M30mpaTenpHbIC YCHIUTEIIH.
3IEKTPONUTAHUS. Oramonnsie | /1. VYcunurenn  TOCTOSHHOTO — TOKa. Hpeiid  Hyms.
HUCTOYHUKA JuddepernnanbHpie KaCKaIbl.

72. OOpaTHbBIe CBS3M B YCHIINTEISAX, UX BIMSHUE HAa apaMeTpsl U

XapaKTEePUCTUKN YCHIIUTEIS.

73. TlomynmpoBOAHWKOBBIE  BBIIPSIMHUTEIIH: KIaccupuKaus,

OCHOBHBIE TTApaMeTPhl. DJIEKTPUUECKHE CXEMBI M IIPHHIMI paboThI

0JTHO(a3HBIX BBINPSIMUTEIICH.

74. DnekTpuyeckue CXeMbl M NPUHOUN paboThl TpexdazHbIX

BBIIPSAMUTENCH.

75. DOnekrpuyueckure GUILTPEHIL.

76. Ilapamerpuyeckne W KOMIICHCAIIMOHHBIC CTaOMIIM3aTOPHI

HaIpsKeHUs. BHEITHNE XapaKTepUCTHKY.

77. WmmynbcHble — CTaOMIM3aTOpPBl  HaNpspKeHus.  BHemmHune

XapaKTEPUCTHKH.
Paznen 8. Amnamnorosas | 78. CxeMsl, CBOIiCTBa U NPHUMEHEHHE ONCPAIIIOHHBIX YCIITUTEIICH Tunosoe
cxemoTexHuka. Onepammonnsie u | (OY).  duddepeHuupyomue  yCHIUTENH, CyMMaropsl | MIPaKTHYECKOE
pemraromye YCHIINTENH, | HHTErpaTopsl Ha 6aze OV. 3a7jaHue
AKTHBHBIE ¢bunbTpel, | 79. YcuauTenu nepeMeHHOTo TOKa. MI3MepuTenbHble YCUITUTEIH.
KOMIIapaTophl 80. AKTHBHBIC (HUIBTPEI.
AHasnorosbsie u mudpossie | 81. AHanoOroBbie KOMIapaTophbl. OrpaHuuuTeny.
JNIEKTPOHHBIE KITFOUU Jlorapupmudeckue yCUIUTEIH.
Hudporas cxemotexHuka. | 82. T'eHepaTopsl.
bazoBble aneMeHThl | 83. AHaJOroBble EPEMHOKHUTENN CUTHAIIOB.
MHTETPATBbHBIX cxeM. Tunossle | 84. KitoueBble ycTpolicTBa Ha OHWNONSPHBIX W TOJEBBIX
KOMOHMHAIIMOHHBIE CXEMBI TpaH3ucTopax. belcTponeiicTBue Kkmodeil M crmocoObl  €ro

TIOBBIIIEHUSL.

85. Amanoroseie  wioun. CmioBele  Kirodd.  KimrodeBble

YCTPOMCTBA HA HHTETPaJIbHBIX MUKPOCXEMaX.

86. [IpuHIMIBI TOCTPOCHHMS JIOTHUECKHX 3JeMeHTOB. OCHOBHBIE

AIIEKTPUUYECKHE MTapaMeTPbl U IKCIUTyaTallMOHHbIE XapaKTePUCTHKU

JIOTHYECKUX MUKPOCXEM.

87. Pa3HOBWIHOCTH JIOTMYECKMX HHTErPaJIbHBIX MHKPOCXEM:

TTJI, OCJI, KMOIL

88. OcHoBbl cuHTe3a KOMOMHAIMOHHBIX cxeM. KooBbie

npeobpazoBarenu. I[lludparopsr u aemmudpartopsl. Jloruueckue

KOMMYTaTOPHI (MYJIBTUIIEKCOPBI U JIE MYJIbTHIIIICKCOPHI).

89. Cymmatopel. CxeMbl YCKOpEHHOTO IiepeHoca. JIBOWYHBIE

KOMITapaTOpBlL.
Paznen 9. | 90. Munumuzauus JIOTHYECKUX ¢yHKIMH, CUHTE3 Tunosoe
[ocnenoBarensHOCTHBIE KOMOMHAIIMOHHBIX ITU(POBBIX YCTPOWUCTB. MIPaKTHYECKOe
1 poBsIe ycTpoiicTBa 91. Tpurrepsl. ACHHXpOHHBIE M CHHXpOHHBIE RS-Tpurrepsr. D- 3aJiaHue

Ludpo-ananorossle M aHAIOTO-
UQPOBBIE TPe0Opa30OBATEIH.

MeTo b1 u cpencTsa
ABTOMAaTHU3alIuN
CXEMOTECXHHUYCCKOIO
HpOCKTI/IpOBaHI/I}I BHGKTpOHHBIX
cxeM

Tpurrepsl U T-Tpurrepsl. YHuBepcanbable JK-Tpurrepsl.

92. [lBouuHble ¥ JABOMYHO-JEeCATHYHbIC cueTyuku. CuHHTE3
CHHXPOHHBIX M ACHHXPOHHBIX CYMMHPYIOIIMX, BBIYMTAIOIIUX H
PEBEPCUBHBIX CYETUHKOB.

93. Peructpsl naMsTH ¥ CABHTA.

94. Uudpossie aBTromMarel. ABTOMarsl Munu u Mypa. Cunres
I (POBBIX aBTOMATOB.

95. Knaccudukamus cnocobos AL - ITAII nmpeoGpazoBaHuii;
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AT ¢ npenu3noHHBIMU PE3UCTUBHBIMUA MaTPHIIAMHU.

96. AIIIl UMKIMYECKOTO PABHOMEPHOTO M IOPA3PSIHOTO
ypaBHoBentnBanus. Crepsimiee ypaBHOBCIITUBAHHE.

97. AIIII ABOMHOTO HHTEIPHUPOBAHUS.

98. OcHOBHBIE 3aaud aBTOMATH3AIMM CXEMOTEXHUYECKOTO
MIPOEKTHPOBAHUS SJICKTPOHHBIX CXEM.

99. MaremaTnyeckue MOJCIH  AHAJIOTOBBIX M ITUPPOBBIX
3JIEMEHTOB 3JICKTPOHHBIX CXCM.

100. [MocTpoeHre MaTeMaTHYECKUX MOJECICH JIICKTPOHHBIX CXEM
MO CTPYKTYPHBIM U MPUHIIAMTHAATEHBIM CXEMaM.

101. MaTeMaTHYeCKUE METOMABI, TPUMCHSEMBIC TPH PCHICHUU
3a/1a4 aHAJIN3a ¥ CHHTE3a HJICKTPOHHBIX CXEM.

TumnoBbie NpakTHYECKUE 32IaHUS

3aaya Ha pacyeT peKMUMOB B IIPOCTOM 1IETIH MOCTOSTHHOTO TOKA.

3ajaya Ha pacyeT peXUMOB B IIPOCTOH LIEIH CUHYCOUAAIBHOTO TOKA.

3aaya Ha pacyeT peKHMOB B IIPOCTOM Tpex(a3zHOoW LEenu CHHYCOUJAIBHOIO TOKA.
3ajaya Ha pacueT PeKUMOB B IPOCTOH 1[ENMU HECUHYCOUJAIBHOTO TOKA.

3amaya Ha pacyeT MepexoHOro MPoLecca B LETH IePBOr0-BTOPOTrO MOPSIKA.

orwdPE

6.2. IlpuMepHbIe 3aIaHUSI KOHTPOJBLHOMH PadoTHI

3ananmue 1.

[TpuBeneHa cxema 3IEKTPUIECKON IIeTTH MOCTOSHHOTO ToKa. HaliTi TOKK B BETBSAX IEMH METOJaMU:

1) 3akoHOB Kupxroda;

2) KOHTYPHBIX TOKOB;

3) Y3JIOBBIX MIOTCHIIHAIOB.

BbluniciuTe HampspKEHHsS Ha OTACIbHBIX 3JEMEHTaX, MOIIHOCTH OTIEAbHBIX HCTOYHHKOB H
IPUEMHUKOB YHEPTHUHM, a 3aTEM IIPOBEPHUTH OATAHC MOIITHOCTEH.

qu
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3aganue 2.

[IpuBenena cxema >JeKTpUUECKOW IeNU repeMeHHoro Toka. Yacrora toka B cetn 50 I'm. Haittu
TOKH B BETBSX LIEIU METOJAMU:

1) 3akoHOB Kupxrooa;
2) KOHTYPHBIX TOKOB;
3) Y3JIOBBIX MIOTCHIIHAIOB.

BbluucnuTth HanpsbkeHHsT Ha  OTIEIBHBIX DJIEMEHTaX, AaKTUBHBIE M PEAKTUBHBIE MOIIHOCTH
OTJIENTbHBIX MCTOYHUKOB W MPUEMHUKOB JHEPTHH, a 3aTe€M MPOBEPHUTH OaslaHCc MoirHocTed. OnpenenuTthb
MOKa3aHUsl BaTTMETpa.
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CBeeHUA 0 pa3paboOTKe U YTBEPKAEHUHU paboyeid MporpaMMbl AU CIUNTMHBI

PaGouass mporpamma nucuurmmabel b1.0.12. «DNeKTpoHMKA M 3JICKTPOTEXHHUKA» COCTaBJICHA B
cootBercTBUU ¢ ®I'OC BO u yrBepxkaena B komiiekte ¢ OOIl nanpasnenus 23.03.01 Texnocdepnas
0e301aCHOCTD.
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