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1 eab TUCHUININHBI.
B pesynbrare OCBOCHMS JAaHHOW JUCIUIUIMHBI Y OOYYArOIIErocs MOJKHBI OBITh  CHOPMHPOBAHBI
KOMITCTCHIIMM OCHOBHOW IpPO(eCcCHOHABHON 00pa3oBaTeNbHO mporpaMmbl OakanaBpuara (manee -

OI1OII): OIIK-1, TIK-3.

Copneprxanne KOMIETEHIMH KaK IUIAHUPYEMbIX PE3yJbTaTOB O0y4YEeHHUS MO AUCHUILUIMHE CM. TAOIHUIIBI

1.1,1.2u 1.3.

1.1

dopmupyemMble KOMIIETEHIMH

Tabmuua 1.1 -DopmupyeMble JUCIUTUIMHON KOMIIETEHITNH

Haumenosanue Buga
KOMIICTCHIIUN

HawnmenoBanue kaTeropuu (rpyIisi)
KOMIETECHIIUI

Konx u HazBaHme KOMIIETEHIINA

O6menpodeccruonampHas

OIIK-1 Cnocoben YYUTHIBATH
COBPCMCHHBIC TCHACHIIMU PA3BUTUA
TEXHUKA W TEXHOJIOTMH B OO0JIaCTH

TexHochepHoU 0e30MacHOCTH,
W3MEPUTEIIbHOM ¢ BBIYMCIUTEIHLHON
TEXHUKH, MH(POPMALIMOHHBIX

TEXHOJIOTHH TIPU PEIICHUH THIIOBBIX
3aja4 B 00ylacTH TMpodeccHoHaTbHON
NEITENbHOCTH, CBSI3aHHOM C 3allUTOHU
OKpYyXarolel cpenbl U o0ecrieueHueM
0€30I1aCHOCTH YeJIoBeKa

[Tpodeccuonanbras

IIK-3 CrocoOeH  HCITOJB30BaTh
3aKOHBI n METOAbI MAaTEMaTUuKu,
CCTCCTBCHHBEBIX, I‘YMaHI/ITapHBIX n
SKOHOMHYECKHUX HAyK MPH PEHICHUH
npodeccHoHANBHBIX 33]a4, TPUMEHSITh
Ha TPAKTUKEC HABBIKK IPOBCICHUSA H
OITMCAaHUs HCCHGHOBaHHﬁ, B TOM 4YHUCJIC
AKCIIEPUMEHTATLHBIX

1.2

NHaukaTopbl J0CTUKEHUS KOMIIETEHIIUA

Tabmuma 1.2 —MaaukaTopsl JOCTHKEHHS] KOMIIETEHITUN, (DOPMHUPYEMBbIC TUCITUIUTMHON

Kox v Ha3Banme komme-

I/IHI[I/IKaTOpBI JOCTHXXCHUA KOMIIC-

JIMCUUTUIMHBL U IPAKTUKH, (popmu-

TEHIINHU Teruu no OITOII pytomue kommnereHuo OIMOIT
OIIK-1 Cnocoben | OIIK 1.7 Crnocoben yuuthiBath co- | 51.0.02Mupopmarixa
YYUTHIBATh COBPEMCHHBIC | BPEMCHHBIC TEHACHIIMH  Pa3BUTHS giggi g‘;ﬁ;g‘ MaTeMatiKa
TEHJIECHIIUNA pa3BI/ITH;I TEXHUKUA U TGXHOJIO]lI/II/I npu pa60Tve C | B1.0.05 Xsvust
TEXHUKH W TEXHOJOTWH B | JICKTPOTCXHMYCCKOM alnapaTypoil U | p1.0.06 HauepraTeisHas reoMeTpHs H KOM-
obrmacTh  TEXHOC(EPHOU | FMEKTPOHHBIMH YCTPONCTBAMH. IbIOTepHas rpaduka
0€30IMacHOCTH, Bb1.0.07 Hokcosorust
M3MEPUTEIHHOM " b1.0.09 [leranu MalmvH ¥ OCHOBBI KOHCTPYH-
. poBanust
BBIIHUCIUTEILHON b1.0.10 Temtodu3suka 1 ruapora3oJHaMuKa
TCXHUKH, B51.0.12 DjeKTPOHMKA H JIeKTPOTeXHHKA
nH(}OpPMaAITMOHHBIX 51.0.14 Teopus TOpeHHS 1 B3PHIBA
TEXHOJIOTUH npu b1.0.16 HanexXHOCTh TEXHUYECKUX CHCTEM H
pCIICHHHM THUIOBBIX 3a7a4 TEXHOTCHHbBIN PUCK
b1.0.20 Cucrembl aBTOMaTH3WPOBAHHOTO

B obnactu

- MPOEKTUPOBAHMS CPEACTB oOecredeHus 0e30-
npodeccuoHanbHOM ACHOCTH

NEITENbHOCTH, CBI3aHHOU

51.0.21 TunoBble NPOMBIIUIEHHbIE TEXHOJIO-




Kox v Ha3zBanume komme-
TEHINN

WNHpaukaTopbl 1OCTUXKEHUST KOMITE-
Teruu no OITOIT

JIMCUUTUIMHBL U TIPAKTUKH, (popmu-
pytomue kommnereHuo OIMOIT

C 3alUMTON OKpYyXKarolen
cpenpl M oOecredeHuEM
0€30I1aCHOCTH YeJIOBEKA

Iy}
Bb1.0.23 IIpomsiiuicHHass 6€30MaCHOCTD OImac-
HBIX MMPOU3BOJICTBCHHBIX 00BEKTOB

b1.0.28 Oxpana okpyxkaromei cpeasl Ha 00b-
€KTaX YIKOHOMHKH

51.0.30 CnocoObl M TEXHOJOIMU 3allUTHl B
Ype3BBIUANHBIX CUTYAIUIX

b1.0.32 PacueTr 1 NpOEKTHPOBaHUE CHCTEM U
cpencTB obecnedeHns 6e30MacHOCTH TPyIa
b2.0.01(Y) VYuebuas mpaktuka. O3HAKOMH-
TeNbHas PaKTHKA

b2.0.02(1) TIIpousBoacTBEHHAS
TexHonoruueckas
TEXHOJIOTHYECKAst IPAKTHKA)
Bb2.([1x) [IpousBoacTBeHHas mpakTuka. [Ipen-
JIMIIOMHAS TPAKTHUKA

b3.01 IMoaroroBka kK mpoIlEaype 3aIlUThl U
3alUTa BBITYCKHON KBaJIU(UKAIIMOHHON pa-
00THI

[PaKTHKA.
(mpoekTHO-

[1K-3 Cnocoben
HUCIIOJIB30BaTh 3aKOHbI U
METO/IbI MaTeMaTHKH,
C€CTCCTBCHHBIX,
TYMaHHUTAPHBIX "
DKOHOMHUYECKUX HAYK IIPU
peleHIH
npodeccHoHATBHBIX
3a1a4, IMPUMCHATH Ha
NPaKTHUKE HaBBIKH
MMPpOBCACHUA W OIUCAHUSA

HCCIENOBAaHUN, B TOM
quciie
AKCTICPUMECHTATBHBIX

[1K-3.1 VMcnonb3yeT MeTOIbI pere-
HUS 3a/a4 B o0nactu TexHochepHoii
0€30MaCHOCTH C TMOMOIIBIO 3aKOHOB
U METOJIOB MaTEMaTHKH, €CTECTBEH-
HBIX, TYMaHUTApPHBIX U 3KOHOMHYE-
CKHX HayK

[1K-3.2 CraBuT, MpOBOJIUT, OIHUCHI-
BaeT WCCIEAOBAaHUS, B TOM 4YHCIIC
IKCIIEPUMEHTAIbHBIC

51.0.04 ®usuka

b1.0.05 Xumus

b1.0.10 Temtodusnka 1 ruapora3oqMHaMuKa
B1.0.12 D1eKTpOHUKA M YJIEKTPOTEXHUKA
Bb1.0.13 Merposnorusi, CTaHIAPTU3AIUS U Cep-
TA(UKATIHAS

b1.0.14 Teopust ropeHus 1 B3pbIBa

b1.0.19 Beenenue B npoecCHOHATBHYIO JIesi-
TENBHOCTh

b1.0.24 DxoHoMUKa OXpaHbl TPyZAa U MPOH3-
BOJICTBCHHO# 0€30MacHOCTH

b1B.[1B.03.01  Opranuzanus Hay4HO-
UCCIIEI0BATEIbCKON ICATEIbHOCTH
b1.B./IB.03.02l1aTeHTOBEACHIE

b2 B.01(I) Ilpou3BoiacTBEHHAss IPaKTHKA.

IIpodumbHas mpakTHKA.

OTM.02 M3bpanubie TaaBbl (PU3MYCCKONW XH-
MHH

b3.01 [MoarotoBka K MpoOIEIype 3allUTHI U
3alIUTa BBIMTYCKHON KBaIH()UKAIIMOHHON pa-
OOTEL.

1.3 3nanus, ymenus, HaBbIkH (3YB) no qucuunjinxe
Tabmuma 1.3 —3Hanus1, yMeHHsI, HABBIKH, (DOPMHUPYEMBbIC THCIUIUIMHON

Kon u HazBaHue KOMIIETEH- Nunukaropsl noc- 3uanus, ymeHus, HaBbikd (3YB), bopmupyembie

JE8%07%0 TUXCHUA KOMIICTCH- HHCHHHHHHOﬁ

1[1H, 3aKPETUICHHBIE
3a JUCHUILUIMHOMN

OIIK-1 CnocoGen | OIIK 1.7 CnocobeH | 3HaTh:
YUYUTHIBATH COBPCMCHHBIC | YUYUTBHIBATDH COBpPC- | ~-OCHOBHBIC THUIIBI JJICKTPUYCCKUX MAIlIMH U TpPaHC-
TEHJCHIINH pa3BUTHS | MEHHBIE TEHACHLIUHU | (OPMATOPOB U 00JIACTU UX IPUMEHEHHUS;
TEXHUKH W TEXHOJOTUH B Pa3sBUTUA TCXHUKH W | ~-OCHOBHBIC THIIBI U 06J'IaCTI/I IMPUMCHCHUSA JJICK-
obyactu TeXHOC(HEPHOU | TEXHOJIOTUMA TIPH pa- | TPOHHBIX MPUOOPOB U YCTPOKHCTB;
0€30IacHOCTH, 00Te C BJEKTpoTEX- | YMETh!
U3MEPUTEIbHON U | HWYECKOW  ammapa- | -pa3pabarbiBaTh MPUHIUIHAIBHBIE 3JIEKTPUYECKHE
BBIYMCIIUTEIIBHOM  TEXHUKH, | TYPOM M DJIEKTPOH- | CXEMBL.
nH()OPMAITMOHHBIX HBIMU  yCTpoMcTBa- | Bnaners:




Kox v HazBaHme KoMIeTeH-
1105071

HNuaukarops! goc-
THKEHHS KOMIICTCH-
LIUU, 3aKPETUICHHbIE

3a JUCHUILINHOU

3HanHwus, ymeHus, HaBbiku (3YB), popmupyembie
MUCIUIIIIMHON

TEXHOJIOTUI TPU PEIICHUU | MHU. -HaBBIKAMH PalbOTHI C 3JIEKTPOTEXHUUECKON ammapa-
TUTIOBBIX 3a7ad B O0JIaCTH TYpOU U 3JICKTPOHHBIMH yCTPOHCTBAMH.
npohecCHoHABLHOM

NEITEILHOCTH, CBA3aHHOU C

3aIUTON OKpYXKaroIleu

cpenbl U o0ecredeHueM

0€30ITaCHOCTH YeJIOBEKa

[1K-3 Cnoco6en | [1K-3.1 Hcnonp3yer | 3HaTh:

UCTOJb30BaTh  3aKOHBI M | METOJBl  PEIICHHs | -OCHOBHBIC 3aKOHBI 3JEKTPOTEXHUKH JUISl DIIEKTPU-
METO/IbI MaTeMaTHKH, | 3371ad B O0JACTH | YeCKUX U MarHUTHBIX IICTICH;

€CTECTBEHHBIX, TeXHOC(epHOH -IPUHLMIBL  TIOCTPOCHUS AJIEKTPHUECKUX MAIIHH,
TYMaHHUTAPHBIX U | 0e30IaCHOCTH C TIO- | IIeTIeH, JICKTPOHHBIX CXEM TPU pPEHIeHUU Tpodec-
HSKOHOMHUYECKUX HAyK IIpPH | MOIIBIO 3aKOHOB U | CHOHAJBHBIX 33/]ad.

peleHIH METO/IOB MareMaTH- | YMeThb:

npodeCCHOHANBHBIX 337134, | K, €CTECTBEHHBIX, | -IPUMEHATh  NPHUHLHUIBI MOCTPOSHHS 3JIEKTpUYe-
NPUMEHSATh HAa  MPAKTHKE | TyMaHUTAPHBIX U | CKHX IIeTIeH 1 AJIEKTPOOOOPYIOBAHHUS B C

HaBBIKM  TPOBEICHHMS M | SKOHOMHUYECKHUX Ha- | Bragers:

ONMCAHMsI WCCIENOBAaHHUH, B | YK -HaBBIKAMH PYYHOTO M JJIEKTPOHHOTO TIOCTPOCHUS
TOM yuciue | [1K-3.2 CraBuT, | cXeM U Ieneil Tpu PelIeHuH MpoQecCHOHATbHBIX
IKCIEPUMEHTATBHBIX NIPOBOJIUT, ONKCHIBA- | 3a/ad.

€T HCcCciedOoBaHus, B
TOM YHCJIE DKCIEpH-
MEHTAaJILbHBIE

2 O0béM U TPYT10€éMKOCTH IUCHUIIMHBI 10 BUIAM Y4eOHbIX 3aHATHIA.

DopMbI NIPOMEKYTOYHOH ATTECTALUH.

Tabmuma 2 —O06beM U TPYTOEMKOCTh NUCHUTUINHBI 10 BUJAaM Y4eOHBIX 3aHATHN

OO6mrast TpyI0€MKOCTh | BUABI Y4€OHOH paOOThI MO AUCITUTUIMHE,

IPOBOJIUMBIE B pa3HbIX (popmax

O6BEM yacos 1o popmam
o0OyueHus

0®0 0390 300

1 O6mmast TpyA0€MKOCTh TUCITUTUTHHBI

108 108

2 KoHnrakTHas pabota oOydarommxcs ¢ mpemnojaBareneM (o

BUaM y4eOHBIX 3aHATHIA) (BCEro)

60 14

AynuropHas paboTa (Bcero):

60 14

B TOM YHUCIJIC.

JIEKI[AHA

24

IMPAKTUYCCKUC 3aHATHUS, CCMUHAPBI

N|O

24

MPAKTUKYMBbI

1abopaTtopHbIe pabOTHI

12 6

B HHTEPAKTHUBHOU (opMme

B DJIGKTPOHHOU (hopme

BueaynuTtopHas pabora (Bcero):

B TOM 4YHCJE, HWHIWBHUIyaJIbHas paboTa o0O0ydaromuxcs C

MpernoaaBaTciIicM




TOJTOTOBKA KYPCOBOH PabOThI /KOHTAKTHAS padoTa’

IPYNIOBas, WHAWBUAYaIbHAs KOHCYJIbTAalUs M HHBIC BHJBI
y4eOHOI 1eATeNIbHOCTH, IPEAYCMAaTPUBAIOLINE TPYIIIOBYIO HIIN
VHIMBUYAJIbHYIO paboTy 00ydaromuxcs ¢ NpenoaaBaTeeM

TBOpUYecKas pabora (3cce)

KOHTpPOJIbHAs paboTa

3 CamocrositenbHas pabora ooyuaronmxcs (Bcero)

12

90

4 TIpoMexxyTouHasi aTTECTalUs 00yJalomerocst — 3a4eT

3. YueOHO-TeMaTHUYEeCKHUIl IJIAH U COlePKaHUe JTMCIUIIIUHBI.
3.1 YueOHo-TeMaTHYECKHI IJIaH

Tabmauua 3.1 -YuedbHo-Temarnueckuii wian OPO

E Oﬁulllaﬂ TpynoemkocTs 3ausiTuii (4ac.) ®opMBbI TEKYIIEro
D) Pa3nenpl ¥ TeMbl THCHUTIIHHBI TPYAOEMKOC Y 0®0 WOHTPOJISL 1
= 10 3ARTSIN (6cezo uac.) AYIUTOPH. IPOMEsKYTOUHOI
3aHATHUSA CPC arTecranuu
> \; JIEKIL. MpaKT. | Jab. ycneBaemMocTH
Pasnmen 1. OCHOBHBIC TOHSATHUS W MOJCIH VYcrHBIi ompoc, pelieHue
TEOPHUH HIEKTPOMATHUTHOTO TTOJIS y4eOHBIX 3a1a4
1-2 OCHOBHBIE 3aKOHBI U OMpeeIIeHNs TeOpHH 7 2 2 > 1
ANEKTPUUYECKUX IIeTel, TOIOJIOTHICCKHE
mmapaMeTpsl ¥ METOMBI pacdera dJIeKTpHUe-
CKHX Lienei
Paznen 2. AHanu3  yCTaHOBHBILETOCS YcrTHBIN OmIpoc, penieHue
3.4 | PEKUMA B LETAX CHHYCOMIANBHOTO TOKA. 7 2 2 2 1 y9e0HBIX 33134
MHOTronoII0CHBIE LENn
Tpexda3zHble Henu nepeMeHHOro TOKa
Pasmen 3. Pacuer snekTpuuecKux Leme VYcTHBIi ompoc, pelieHue
IpU TCPUOTUYCCKUAX HECUHYCOUAATHHBIX y4eOHBIX 33134
BO3JICHCTBUSIX
5-7 | Pacyer mepexoIHbIX MPOIECCOB B LICIAX BO 7 4 2 2 1
BpeMeHHOW  obOmactu.  VMcmnonp3oBaHue
mpeobpasoBanus Jlarutaca s aHanmza
neneit. [lepenarounas GyHknus nenu
Paznen 4. AHaim3 U pacdeT dJISKTPHIECKUX YcrHbBIN O1Ipoc, penieHue
LIeTIeH ¢ HeTMHEWHBIMU 3JIEMEHTaMU y4eOHBIX 3a7a4
8 | OcHOBHBIC 3aKOHBI W ONPEICICHUS TCOPHUU 5 2 1
MarHUTHBIX IIeTIell. AHAaIU3 W pacdeT Mar-
HUTHBIX IeNei
Pasmen 5. Dnekrpuueckue uenu ¢ YcTHBIi ompoc, pelieHue
o. | PacnpesieneHHbIMu napamMeTpamu u y4eOHBIX 33134
11 [IepEeXOIHbIE MPOLIECCHl B HUX 7 4 2 4 1
DICKTPUICCKUEC H3MEPEHUS U TIPUOOPHI
DICKTPUICCKUEC MAIITHHEI
Paznen 6. ®usnueckue OCHOBBI AIEKTPOHU- YcTHBIi ompoc, pelieHue
KH y4eOHBIX 33134
12 5 2 1
CxeMbl  3aMeIICHHUS, MHapaMeTpel |
XapaKTePUCTHKH TOJTYTIPOBOTHUKOBBIX
Pasmenr 7. Amnamorosasg CXEeMOTEXHHKA. YcrHbBIN OmIpoc, penieHue
YcunurenbHble KacKaibl IEPEMEHHOTO H y4eOHBIX 33134
13- | mocrosiHHOrO0 TOKAa. OOpaTHBIE CBA3M B 14 4 4 4 >
16 | ycunurensx AHAIIOTOBAICXEMOTEXHHKA.
VICTOYHHUKHA BTOPUYHOTO DIICKTPOIHUTAHHUS.
DTaJIOHHBIC UCTOYHUKH
17 | Pasmen 8. AmnamoroBas CXEMOTECXHHKA. 10 2 2 | VcrHBIN onpoc, pelieHue

1 .
Yacwl, svioenennvie 8 YII na kypcosoe npoexmuposanue 6 konmaxmuou ghopme (3 waca)

7




E Oﬁulllaﬂ TpynoemkocTs 3ausiTuii (4ac.) ®opMBbI TEKYIIEro
D) Pa3nenpl ¥ TeMbI THCHUTIIHHBI TPYAOCMKOC Y 0®0 WOHTPOJISL 1
= (6cezo uac.) AyIHTOpH. TPOMEKYTOTHOIH
10 3aHATHIM
= 3aHATHSA CPC arrecTanun
2 = JIEKI. MpaKT. | Jab. yCneBaeMoCTH
OnepalioHHbIe W PEIIAOIINES YCHIUTEIIH, y4eOHBIX 33134
aKTUBHBIC (PIIBTPBI, KOMIIAPATOPHI
AmnanoroBple M IH(POBBIE 3JIEKTPOHHBIC
KITIOUH
Hudposas CXEMOTEXHUKA. bazoBrie
AJIEMEHTHl MHTETPAIBHBIX CXeM. THIOBEIC
KOMOWHAIIMOHHBIE CXEMBI
Paznen 9. ITocnemoBaTeIbHOCTHBIE YcrTHBIN OmIpoc, penieHue
IU(pPOBBIC YCTPOICTBA Yy4eOHBIX 33134
Hudpo-ananorossie u aHAIOTO-IIH(PPOBHIC
npeoOpa3oBaTeIy. 10 2 2
MeTonpl W CpPEACTBA  aBTOMATHU3AIMH
CXEMOTEXHUYECKOTO MPOCKTHPOBAHUS
AJIEKTPOHHBIX CXEM
ITpomexxyTouHas aTTecTanus 3auet
Bcero: 108 24 24 12 48

Taomuua 3.2 -YueOHO-TeMaTndyeckui 1wian 3P0

E 06"1uaﬂ TpynoemkocTh 3ausiThii (4ac.) @opMBI TeKylIero

S Pazaesibl M TeMbI U CHUILIMHBI TPYLOCMKOCTR 300 KOHTPOJT H

= (eécezo uac.) AyIHTOpH. TPOMEKYTOTHOIH

10 3aHATHSAM
= 3aHATUA CPC aTTrecTanuu

2 = JIEKIL. MpaKT. | Jab. YyCneBaeMoCTH
Pasgen 1. OCHOBHBIE HOHSTHS W MOJIEIH VYcTHBIi ompoc, pelieHue
TEOPHUH HIEKTPOMATHUTHOTO TTOJIS y4eOHBIX 33134
OCHOBHBIC 3aKOHBI M ONPEACICHUS TCOPHH 10 10
ANEKTPUYCCKUX IIeTel, TOIOJIOTHICCKHE
rapaMeTpsl U METOJBI pacuera dJeKTphde-
CKUX IIerei
Paznen 2. AHanu3  yCTaHOBHBILETOCS YcrHBIN OmIpoc, pelieHue
peKHMa B TEMAX CHHYCOHMIAIBHOTO TOKA. 10 10 y9eOHBIX 33134
MHOTOITOJIIOCHBIE LU
TpexdaszHple 1enn MepeMeHHOT0 TOKa
Pasmen 3. Pacyer 3IEKTPHUYCCKUX LEICH YcrHbBIN O1Ipoc, perieHue
MIpH  TIEPUOJTMUYECKUAX HECHHYCOHMIATbHBIX y4eOHBIX 33134
BO3ACHCTBHUSAX
PacueT nepexoHBIX MPOLIECCOB B LEMSAX BO 14 2 2 10
BpeMeHHOW  obOmactu.  Mcmonb3oBaHue
npeoOpasoBanus Jlaruaca IS aHanM3a
ueneil. [lepenarounas GyHKIMS 1enu
Pasnen 4. AHanu3 u pacyer 3JICKTPUUCCKUX YcTHBIi ompoc, pelieHue
nenei ¢ HeTMHEHHBIMU dJIEMEHTaMH y4eOHBIX 33734
OCHOBHBIC 3aKOHBI M OIPEACICHUS TCOPHH 10 10
MarHWTHBIX Ileneil. AHaIM3 U pacyeT Mar-
HUTHBIX IETIeH
Pazmen 5. Dnekrpudeckue Imemd  C YCTHBIN OTIpoc, penieHne
pacmnpeneeHHBIMU napameTpamMu " y4eOHBIX 33134
MIEPEXOIHBIE MIPOIIECCHI B HIX 16 2 2 2 10
DICKTPUIECKUEC H3MEPEHUS U TIPUOOPHI
DICKTPUICCKUEC MAIITIHEI
Paznen 6. ®usnueckue OCHOBBI AIEKTPOHU- YcTHBIi ompoc, pelieHue
KH 10 10 y4eOHBIX 33134
Cxembl  3aMEIICHUS,  HapaMeTpel |
XapaKTCPUCTHKH MOJYITPOBOTHUKOBBIX




E Oﬁulllaﬂ TpynoemkocTs 3ausiTuii (4ac.) ®opMBbI TEKYIIEro
D) Pa3nenpl ¥ TeMbI THCHUTIIHHBI TPYAOCMKOC Y 300 WOHTPOJISL 1
= 10 3AHTASI (6cezo uac.) AYIUTOPH. NPOMEsKyTOUHOI
3aHATHSA CPC arrecranumu
2 \; JIEKI. MpaKT. | Jab. yCneBaeMoCTH
Pasmen 7. AmnamoroBas CXEMOTCXHHKA. YcTHBIi ompoc, pelieHue
YcunurenbHbIe KacKajJbl MEPEMEHHOIO H y4eOHBIX 33134
MOCTOSTHHOTO TOoKa. OOpaTHBIE CBS3H B 14 2 > ) 10
YCHIUTENSAX  AHAJIOTOBAasICXEMOTEXHHKA.
VICTOYHUKHA BTOPUYHOTO JIIEKTPOIHTAHHSA.
OTallOHHBIE HCTOYHUKI
Pasnen 8. AwnHamoroBasg CXEMOTEXHHUKA. YcrTHBIN O1Ipoc, penieHue
OmnepaifioHHbIe W PeIarone YCHINTEIH, y4eOHBIX 33134
aKTUBHBIC (PIIBTPBI, KOMIIAPATOPHI
AHaNoOroBele ¥ IUQPPOBBIC DIICKTPOHHEIC 10 10
KITFOUH
[Mudposas CXEMOTEXHHUKA. BbasoBsie
9JIEMEHTBI MHTETPABHBIX CXEM. THIOBEIC
KOMOWHAIIMOHHBIC CXEMBI
Pazpen 9. [TocnenoBarenbHOCTHBIE VYcTHBIi ompoc, pelieHue
nrdpoBBIE YCTPOKCTBA y4eOHBIX 3a7a4
Iudpo-ananoropeie U aHaIOro-1U(POBHIE
mpeoOpa3oBaTeIy. 10 10
MeTomnsl W cpencTBa  aBTOMATH3AINH
CXEMOTEXHUIECKOTO MPOEKTHPOBAHUS
ANEKTPOHHBIX CXEM
KonTponpHast paboTa
[TpoMexyToUHAasT aTTECTAIIHS 4 3auer
Bcero: 108 6 6 2 90

3.2. Coep:kanue 3aHATHI 0 BUAaM Y4eOHO# padoThI

Ta6muma 3.2 —ConepkaHue TUCIUTLTAHBI

Ne HaumenoBanue pasnena,
Coneprxanue 3aHATUS
n/m TEMBI JUCILUIIJINHBI
Cooepatcanue 1eKYuoOHHO20 Kypca
1. Pazgen 1. OcHoBHBIE MOHATHS U Mojenu | [ToHsATHE 00 3NeKTpoMarHuTHOM ToJie. IHTerpanbpHble 1 nuddepeHmaibHbe

TCOPUHU DJICKTPOMATHUTHOTO MOJIA
OCHOBHEIC 3aKOHBI U OIpeAcICHUA
TCOpUU QJICKTPHUICCKUX ueneﬁ,
TOMOJIOTUYCCKUEC TMapaMETPpbl U METOAbL
pacyeTa JICKTPUICCKUX ueneﬁ

COOTHOILIEHUS] MEXy OCHOBHBIMHU BEIMUYMHAMU, XapaKTEPU3YIOLIUMHU MOJIE.
IToapasnenenue aMeKTPOTEXHUUECKUX 3a]1a4 Ha LEMHbIE U MOJIEBBIE.
IMaccuBHbIe (Pe3UCTOP, UHAYKTUBHAS KATYIIKA, KOHAEHCATOP) DJIEMEHTHI
9JIEKTPUYECKOM LIeTH, X CBOMCTBA U XapaKTepUCTHKU. CXeMbl 3aMeIIeHUS
9JIEKTPOTEXHUYECKUX YCTPOICTB.

OCHOBHBIC IOHATHS U 0003HAYCHUS JICKTPUICCKUX BEJIMYUH U JICMCHTOB
3NIEKTPUYECKUX Lenei. ICTOYHUKHM U MPUEMHHKH 3JIEKTPUUYECKON S3HEPTUU.
AxtuBuble (ncrounuku DJ]C U TOKa) SJIEMEHTHI SJIEKTPUUECKON LIENH, UX
CBOWCTBA M XapaKTePUCTUKU. B3anMHbIe TpeoOpa3oBaHms aKTHBHBIX dJIEMEH-
TOB.

Tomnonoruueckne MOHITHS TEOPUH dIIEKTPUIECKHX Ieneit. Kiaccupukanms
uenei: InHelHble U HelIMHEHHbIE, HePa3BEeTBICHHbIE U Pa3BETBICHHBIE C
OJIHAM U HECKOJIbKMMU UCTOYHUKAMHU YHEPTHH, C COCPEAOTOUECHHBIMU U
pacrpee’eHHBIMU TapaMeTpaMH.

OcCHOBHbBIE IPUHLIUIIBI, TEOPEMBI U 3aKOHBI 2JIEKTPOTEXHUKH. [IpuHIIMI
HEMPEPHIBHOCTH (3aMKHYTOCTH) DJICKTPHUECKOTO TOKA M MATHUTHOTO MOTOKA.
3akonsl Oma u Kupxroda. [IpuHumne! cynepno3unun, KOMIIEHCAUH 1
B3anMHOCTH. Teopema 00 SKBHBaJICHTHOM aKTHBHOM JIBYXITOJIOCHHKE.
Meronbl aHanM3a ¥ pacyeTa JMHEUHBIX MEKTPUIECKUX LIECNEN OCTOSIHHOIO
toka. OOIIMe MPUHITMIIBI pacyeTa mernel. YpoIeHne CTPYKTYPhI ernei
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HaumenoBanue pasnena,
TEMBI TUCITATUINHEI

ConeprkaHue 3aHATUA

TOZIOM 3KBHUBAJICHTHBIX TPpeoOpa3oBanuii (Tpacurypaiim). AHaIu3 H pacder
HEePa3BETBJICHHBIX JIEKTPHUUCSCKUX IeTIel C OTHUM U HECKOJIBKUMH

KaMU SHEPTUU. AHAJIU3 U pacyeT Pa3BETBICHHBIX dJIEKTPUUECKUX Lemneil ¢
CKOJIbKAMU HCTOYHHKAMH YHEPTUU IyTeM MPUMEHEHUS 3aK0HOB Kupxroda,
METOJIOB. KOHTYPHBIX TOKOB, Y3JIOBBIX HANPSDKCHUH, IKBUBAIICHTHOTO aKTHB-
HOT'O JIBYXITOJFOCHUKA.

Pasmen 2. AHaiu3 yCTaHOBHBIICTOCS
pexuMa B LEMAX CHHYCOUAAIBLHOTO
TOKa. MHOTOIIOJIFOCHBIE ICTTH
Tpexdasnple nienu MeEPeMeHHOTO TOKa

CriocoOBbI peICTaBICHHUS U MapaMeTPhl CHHYCOUIATBHBIX (DYHKITHIA.
MrHOBEHHOE, CpEHEE U ICHCTBYIOIIEE 3HAUCHHUS CHHYCOUIATBHOTO TOKA
(HanpsoKeHus).

Cocrasienne quddepeHnnanbHbIX YpaBHEHUH TSl aHaIn3a IeTei ¢
MOCJIEIOBATENEHBIM U MTapaJUICIbHBIM COCTMHEHNEM IEMEHTOB U UX
pemeHre. AKTHBHOE, PEaKTHBHOE U ITOJTHOE CONIPOTHBIICHHUS BETBH.
BekropHas auarpamMma HalpspDKEHHUN U TPEYTOJIbHUK CONPOTUBIIEHUN BETBH.
®a30BbIe COOTHOIICHUS MEXTy TOKOM M HaIpsDKeHHEM. MOIITHOCTD B IIETIIX
nepeMeHHoro Toka. Kosg¢uuuent momsoctr (COSP) U €ro TEXHUKO-
Komonexeerb ORI AAEIeTa JTMHEHBIX 1IeTel IePEeMEHHOTr0 TOKa.
KommuiekcHbIe cXeMbl 3aMeIeHHS AIEKTpHYeCcKuX 1erneii. KommekcHoe
COIPOTHUBIICHUE U KOMIUICKCHAsI TIPOBOAMMOCTh BeTBH. KoMImekcHas
MOIIHOCTh M 0aJTaHC MOUTHOCTH B ICTAX CHHYCOUIAIEHOTO TOKA.
Pe3oHaHCHBIC SBIICHUS B AJICKTPUUCCKUX ICTISIX, YCIOBHS BOSHUKHOBCHHUS,
MpaKTHYEeCKOe 3HaucHUEe. YacTOTHBIC CBOWCTBA IIETICH MEPEeMEHHOTO TOKA.
AHanu3 ¥ pacdet Tpex(da3HbIX Menel IepeMEeHHOTO TOKa. DJIEeMEHTHI
TpexdazHpix menei. CriocoOsl H300paXkeHus U coenHeHus (a3 Tpexda3zHoro
HMCTOYHHUKA MUTAHUS ¥ IPUEMHHUKOB YHEPTHU.

Tpex- 1 4eThIPeXPOBOAHBIE CXEMBI TUTAHUS MPHEMHUKOB. COOTHOIICHNUS
MeX1y (ha3HBIMH M TUHEWHBIMU HAMIPSDKECHISIMHA B CHMMETPHUYHOM cCUCTEMe
OJ1C ucTouHHKA.

CoenuHEeHUS IPUEMHHUKOB TpeX(a3HOo# Lenu 3Be3/10i U TPEYTOIbHUKOM H
0COOCHHOCTH UX pacyeTa Py CHMMETPUYHBIX H HCCHMMETPUYHBIX HArPYy3KaX.
HasnaueHue HEHTPAIILHOTO MPOBOJIA.

MorHocTs TpexdaszHoit nenu. Koadduuent momuocty.

TexHuka 0€30MACHOCTH MPH IKCILTyaTaIK TPeX()a3HBIX YCTPOHCTB

Paznmen 3. Pacuer 3neKTpUYCCKUX LIETICH
npu MEPUOIUIECKIX
HECHHYCOMIATBHBIX BO3IEHCTBHUAX
PacueT mepexoaHbIX MPOIECCOB B IEMIX
BO BpeMeHHOU oOyactu. Mcnons3oBanne
npeoOpazoBanus Jlammaca s aHanmu3a
neneit. [Tepexarounas GyHKIINS ETTH

[lepuoauueckre HECUHYCOUJANbHBIE BO3ICHCTBUS U PA3JIOKEHHE UX B Pl
®ypre. Ocobennoctn pacuera koddduireHToB psina Oypbe Npu HATUUUH
CUMMETpPUH B (hOpME CUTHAJIOB.

MakcuMainbHBIe, CPETHAC U JCHCTBYIOIINE HATIPSDKEHHS (TOKH).

Ananuz TPOCTEHIINX 4aCTOTHO-U30MPATEITHHBIX nerneu
MocIieI0BaTeIbHOM ([TapasyIebHOM) BKIFOUCHUH PEAKTHBHBIX 3JIEMEHTOB.
DONeKTpUIecKne CXeMBI M MPHHIUIB Pa0OTHl MPOCTEHIINX CTIIAKUBAIONINX U
PE30HAHCHBIX YCTPOMCTB.

MoIHOCTH B LIEMAX HECUHYCOUJAIBHOIO TOKA.

OcobeHHOCTH paboTHI TpeX(ha3HBIX IENei HECUHYCOUIATbHOTO TOKA.

[Tonste O MEepeXOmHBIX MPOIECCaX; KOMMYTAIlHsi, COOCTBCHHBIC KOJICOaHUsS
LeNIM W BBIHYXKJICHHBbIH pexxkuM. [lepexoaHble Mpouecchl B LEMsIX MEePBOTo
MOpsIIKa MPU BKJIIOYEHUH HCTOYHUKOB IMOCTOSIHHBIX CUTHajoB. Ilepexomnbie
TPOLECCHl B LIEMH, COAEpPKalled MHIYKTHUBHBIM, EMKOCTHONH M PE3UCTUBHBIN
DJIEMEHTHI (KoJie0aTeIbHbIN, allePHOIUUECKUH ¥ KPUTHYECKHI PEKUMBI).
3akxonbl Kupxroda B onepatopHoit popme. OniepaTopHbie YPAaBHEHHUS H CXEMBI
3aMEIICHUS DJIEMEHTOB IIeTIH. AHAJIH3 TEPEXOTHBIX IPOIECCOB B MEMAX C
TIOMOIIIBIO npeoOpa3oBaHHs Jlannaca. Hcnons3oBanue TEOPEMBI
3ama3eIBaHus U OTyUYCHNS N300paKeHUH CUT'HAJIOB.

Ilepenarounass (yHKOMS [EOH M €€ CBA3b C HMMITYJIBCHOM, IMEPEXOTHOU U
YACTOTHBIMU XapakTepucTukamu Uenu. CBs3b NEpPeNaTOYHBIX (YHKIHHA C
JudQepeHInaTbHBIME YPABHCHUSMHU IIEMIH M YacTOTaMU €€ COOCTBEHHBIX

pu

Paznen 4, Ananus u pacuer
SJIEKTPUYECKUX LEened ¢ HelMHEHHBIMU
3JeMEHTaMU

OcHOBHBIE 3aKOHBI U  OINpEJENICHUs
TEOpUH MArHUTHBIX Leneill. AHamu3 u
pacdeT MarHUTHBIX IeTel

BosbT-aMIiepHbIC XapaKTePUCTUKK HETMHEHHBIX 3JICMEHTOB. Y IPaBIIsIEMbIC
HEJIMHEWHbIE 2JIEMEHTHI.

AHanu3 ¥ pacyer Lenei NOCTOSIHHOTO TOKa ¢ HEJIMHEWHBIMU 2JIEMEHTaMU MTPU
MOCJIEI0BATEILHOM U MapaJIeIbHOM UX BKIIOYEHUH.

AHanu3 U pacueT nemnei mepeMeHHOTo TOKa ¢ HeIMHEHHBIMH AJIEMEHTAMH.
WueprmonHbIe 1 0e3IHEPINOHHBIC HETHHEWHBIC JIEMEHTHI.
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Mertonbl pacueTa HEIMHEHHBIX JISKTPUIECKHUX IeTiel ¢ mpuMeHeHrneM DBM.
OCHOBHBIC MArHUTHBIC BEJTMYUHBI U 3aKOHBI JJIEKTPOMArHUTHOTO TIOJIS.
CBoiicTBa M XapakTEPUCTHKH (DEPPOMArHUTHBIX MaTepHajoB. MarHuTHbIC
LENH MOCTOSHHBIX MAarHUTHBIX MOTOKOB. [IprMeHeHHe 3aKOHA MOJHOIO TOKa
JUISL aHajiM3a M pacyera MarHUTHOM wLenu Oe3 BO3MYLIHOIO 3a30pa B
MarHuTONPOBOJAE U C BO3AYHIHBIM 3a30poM. CXeMbl 3aMelLIeHUsT MarHUTHBIX
neneii. 3akon OMa u 3akoHbl Kupxroga it MarHUTHBIX LIETIEH.

Pazmen 5. Dnektpuyeckue uenu c
pacmpeneIeHHBIME ~ [apamMeTpaMu |
MIEPEXOJIHBIC MPOIIECCHI B HUX
DNEeKTpUYECKHE U3MEPEHUS U PUOOPHI
DNeKTpUIeCcKre MalTuHbI

IonsTHe 0 1EMAX ¢ pacnpeaeIcHHbBIME Tapamerpamu. JuddepenHnuansHeie
ypaBHEHHS JJUHUH C paclipeeIeHHBIME ITapaMeTpamu. Pemenne ypaBHeHHS
nuHAN. BoxHOBOE conmpoTuBineHne. OnpeneneHne HaupsHKCHNS U TOKa B JIIO-
00l TOYKE JTMHHH.

ITamaromue u oTpakeHHbIe BOJHBI. Da3oBas CKOPOCTh. JIMHMS 0€3 HCKaKEHUH.
CornacoBaHHas Harpy3ka. BxogHoe COpOTHBIICHNE HATPYKCHHOW JIMHUH.
Crostume BOJIHBI B IMHUH 0€3 TOTeph. berymmue, cTosdne 1 cMemaHHbIe BOTHBI
B JInHUM Oe3 moTeps. [lenmHas cxema.

ITagaronye U OTpakKeHHbIE BOJHBI HA JUHHUH. DJIEKTPOMArHUTHBIE MPOLIECCHI
MU ABMKEHUU NPSIMOYTOJILHON BOJHBI MO JIMHUU. CXeMa 3aMelIeHHsl JTMHHUH.
Ilepexoanble npolecchl NPy BKIOYECHUH JUHUU. JIMHUS 3a0epiKKU.

Paznen 6. Dusnueckue
9JIEKTPOHUKHU

Cxembl 3aMelIeHMs], MapaMeTpbl U
XapaKTePUCTUKN  TTOJYIPOBOJTHUKOBBIX

pudopoB

OCHOBBI

CocTosiHMST ~ JJIGKTpOHA B aTOME, CBsS3M aTOMOB B  KPHCTaJUIaX,
KpHUCTa/uTnuecKkas pemieTka. MOHOHBL. DHEPreTHUECKUE YPOBHH JJICKTPOHA B
u30mupoBaHHOM aTtome. (OOOOIIECTBICHHE JJIEKTPOHOB B  KPHUCTALIE.
BomnoBast ¢QyHKOUS sneKTpoHA B KpHUCTaUle. J[BMKCHHWE DSJIEKTpOHA B
KpUCTAJIJIE MO NEHCTBUEM BHEIIHEN CUIIBI.

3amomHeHWE 30H IEKTPOHAMH M JEJICHHE TNl Ha METaJUTBl, AUIIICKTPUKH U
nonynpoBogHUKH. COOCTBeHHBIE TONYNpPOBOAHUKH. [loHATHE O HOBIpKax.
JlokansHbIE ypOBHU B 3ampelnieHHoN 30He. [[pruMecHbIe OTypOBOAHUKH.
T'enepanust 3neKTpOHHO-IBIPOYHBIX Map. TertoBas renepanus. Konuenrpanus
HOCHUTEJICH 3apsiia B COOCTBCHHOM IMOJYIPOBOIHUKE. YpoBeHb @epmu.
Ionoxenue yporHs depmu 1 KOHIIEHTpAIHMs CBOOOIHBIX HOCUTEINCH 3apsa B
COOCTBCHHBIX MOJYNPOBOJHMKAX. KOHIEHTpanus HOCUTENeH 3apsga U
moyiokeHne ypoBHs @DepMU B TPUMECHBIX MONYNPOBOJHUKAX. [loneBas
reHepanus HOCHTENeH 3apsima. [eHepanus HOCHTENCH 3apsaa mpu
coynapenusx. IIporeccsl peKoOMOWHAIIMK HOCHTENCH 3apsaa. Bpems ku3HH
Hleaemneiinepenoca 3apsnoB. Jlpedd 3apsaoB B DIIEKTPUYECKOM  ITOJIE.
Huddysus HOcuTenel 3apsga B MONYNPOBOAHHWKAX. [OHITHE MOABMKHOCTH
HOCHTEJIEH 3apsiaa M ee 3aBUCHMOCTh OT TeMIepaTyphl. DJIEKTPOIIPOBOIHOCTH
TTOTyTIPOBOTHUKOB.

PaBHOBecHble W HepaBHOBECHbIe HoOcuTenHW 3apsga. Keasuyposau Depmu.
Hpeiid u nuddy3us HepaBHOBECHBIX HOCUTEINICH. Y paBHEHUS HENPEPHIBHOCTH.
ITonsitue snexkTpudeckoro mnepexona. llepexoa MeTamsn — MONXYIPOBOJHHUK.
Bonsr — ammepHas xapaktepuctuka (BAX) mepexoma. Ilepexon Mexay
MONYNPOBOJAHUKAMH N W P TUOOB. [lOHATHE CUMMETPHYHOTO U
HECUMMETPUYHOr0 Tepexona. P-N mepexoj B paBHOBECHOM COCTOSIHHUHU. P-N
Mepexol, CMEIICHHBI B NPSMOM HANPaBICHUM, KOHIICHTPAIMH HOCHTEJICH
3apsanoB, BAX mepexona, CMEIIEHHOTO B MPSIMOM HaIlpaBJICHUH. P-NTEpExon,
CMEIIEHHBI B 00paTHOM HAalpaBlICHHH, KOHIEHTPAIMH HOCHUTEJCH 3apsioB,
BAX mepexoma, cMmemieHHOro B OOpaTHOM HampaBieHHH. VIMITyJIbCHBIE WU
BBICOKOYACTOTHBIC CBOWCTBa P-N mepexona. Emxoctu p-n mepexona. IIpoboii
ProvIyepeRaEHIKOBEIC  THOABI.  MaJoOMOITHBIE BBHINIPSIMUTENBHBIE  THOJHI.
Hpunnun aevicteus, BAX. VMmmyibcHbIe TUOMIBI, CTAOMIUTPOHBI, BApUKAIIBI.
Ipunnun neiicteusa, BAX wu mnapamerpel. TyHHenbHBIE M JIAaBUHHO —
MpoJieTHbIC AUOAbI. [loHSATHE O cXeMaX 3aMEIICHUS JJICKTPOHHBIX MPHOOPOB.
Cxema 3aMeleHus MoJyNIpOBOJIHUKOBOTO auoaa. KoMMyTalMOHHbBIE TOTEPHU B
JUOJax.

BunonspHelii TpaH3ucTop. Y cTpoiicTBO. OCHOBHBIE MPOILECCHI IPOUCXOIAIINE
B TpaH3ucTrope (OpHHIMUI AeHCTBUSA). DPPHEKT MOMYIALMUU TOILMIMHBI Oa3bl
(>bdext Dpin). CxeMbl BKIIOYEHUS OUIIONIAPHOTO TpausucTopa. CTtaTuueckue
XapaKTEPUCTUKH OUIIOJIIPHOIO TPAH3MCTOpa B cxeme ¢ obmiell 6asoii (OB).
Mogens D6epca — Mosa. CraTudeckue mapaMeTpbl OUIOJSPHOTO TpaH3U-
cTopa.
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TloneBoit TpaH3UCTOp C YHOPABISIOUIMM P-N  MEPEX0JIOM. Y CTPOKCTBO.
[Ipuanun neictBus. CxeMbl BKIIIOUYEHHS MOJIEBOTO TpaH3ucTopa. CraTndeckue
XapaKTEepUCTUKH IIOJIEBOTO TPAH3HCTOpA C YHPABISAIOIIKUM P-N MEPEXOJOM.
YactorHble cBoiicTBa. CxeMbl 3aMellleHMs M IapaMeTpbl TpPaH3UCTOPA.
Pa3HOBUAHOCTH MONIEBBIX TPAH3UCTOPOB C YIPABIAIOIIMUM P-N IEPEXOAOM.
Ioneroit Tpausuctop ¢ wu3omupoBaHHbIM 3atBopoM (MAII-TpaH3uctop).
YerpoiictBo, knaccudukanust. [Ipuaunn peiicteust. OcoOEHHOCTH MPOTEKaHMS
¢usnyeckux  mporeccoB.  CTaTMueckMe — XapaKTEepUCTHUKH  ITOJIEBBIX
TPaH3UCTOPOB C HHAYOHMPOBAHHBIM M CO BCTPOCHHBIM KaHaJIaMH.
OKBUBAJICHTHBIE CXEMBI 3aMEIIEHHS, TapaMETPhl TPAaH3UCTOPOB.

KnroueBoit pexxum pabOTHl MONEBBIX TPAaH3UCTOPOB C  HM30JIMPOBAHHBIM
3atBOpoM. llepexoaHble XapaKTEPUCTUKH MOJIEBBIX TPAH3UCTOPOB MpHU paboTe
B KJIFOYEBOM PEXKHME.

Tupucropsl. [Juonmueiii  Ttupuctop (AMHHCTOP). YCTPOKWCTBO, MPHHLMI
JefcTBUs, BOJIBT — aMIepHas XapaKTepUCTHKA. TPHOAHBIM THUPHCTOP
(TpunHCTOP). YCTPOICTBO, NPHUHLMUI ASHCTBUSA, OCOOCHHOCTH OTIHMpPAHHUS MO
YIPaBIAOLEMY 3JEKTPOLY. Bonbt amnepHast XapaKTepUCTHKA
CHJIOBOTOTPUHUCTOPA.

Pasmen 7. AHanoroBas CXEMOTCXHHKA.
YcunurenpHple KacKaabl IEPEMEHHOTO H
nmoctossHHOTO TokKa. OOpaTHBIE CBSI3U B
YCHIIMTEISX AHAIOTOBAICXEMOTEXHHKA.
Hctounuku BTOPHUYHOTO
3JIEKTPONTUTAHUSA. DTaJOHHBIE HUCTOYHU-
KH

Knaccudukanuss 1 OCHOBHBIC XapaKTCPUCTHUKU YCHIUTEICH. AHANMU3 pabOThI
OJTHOKACKAJHBIX  yCHWIHMTENCH: KOI(P(UIMEHT yCWICHUS, aMIUIUTYIHO-
YaCTOTHBIE XapaKTEPHUCTUKU. PexXxnMbl paboTHl W TeMIeparypHas craduimsa-
UL,

IloHsiTHE O MHOTOKacKaJgHbIX YCHJIMTENSAX. YCWIHTEIU MOIHOCTH. [loHsTHE
00 n30MpaTeIbHBIX YCUITUTEIAX.

Yeunurenu noctossHHOTO ToKa. Jpetid nyns. Jluddepenmanbabie KacKapl.
OOpaTHBIE CBS3M B YCUIINTEISX, UX BISHAEC HA TApaMETPHI U XapaKTEPUCTHKU
YCHITUTES.

[TomynpoBOAHUKOBBIC BHIMPSIMHUTEIH: KIACCU(UKAINS, OCHOBHBIC TAPAMETPHI.
DNEKTPUYCCKUE CXEMBI M IPUHITUI PAOOTHI BBIMPSIMHUTEIIS.

OnekTpudeckue GUIbTPHI.

CraOunu3aTophl HANPsHKCHUS U TOKa. BHENIHNE XapaKTEePUCTHKY.

Pasmen 8. AHanoroBas CXeMOTECXHHKA.
OnepanroHHbIe 7 penraroiye
YCHIITUTEIH, AKTHUBHBIE (GUITBTPHI,
KaanepeBspby ITUPPOBEIE dJIEKTPOHHBIC
KITFOUH

Iudposas  cxemorexHuka. ba3zoBbie
3JIEMEHTHI HWHTETPaJIbHBIX CXEM.
TumnoBsie KOMOMHAIMOHHBIC CXEMBI

CxeMbl, CBOWCTBA U ITPUMEHEHHE orniepanuoHHbix yeunureneit (OY).
JuddhepeHnmpyromnme yCUINTEH, CyMMaTOPhl M HHTErpaTophl Ha 6asze OY
YcunmuTenu nepeMeHHOro Toka. MI3MepuTenbHbIe YCUITHTENH.

AKTHUBHBIEC (QUITHTPHI.

AHanorossle KoMnapatopbl. OrpaHUYUTEIH.

T'enepaTopsr.

AHaITOTOBBIE TIEPEMHOKUTEIN CUTHAJIOB.

JlorapudmMuyecKkue yCUIUTEIH.

IIpuHIUIBI TOCTPOEHUS TOTHUECKUX AIIEMEHTOB. OCHOBHBIE AJIEKTPUYECKUE
napaMeTpsl U AKCIUTYaTAlMOHHBIC XapAKTEPUCTUKHU JIOTHICCKAX MUKPOCXEM.
PasnoBunHOCTH NOrHueckux uHTErpanbHeix Mukpocxem: TTJI, OCII, KMOIL
[lepcrieKTHBHBIC TUIIBI JIOTHYECKAX MUKPOCXEM.

OcHOBBI cHTe3a KOMOMHAITMOHHBIX cxeM. Konoseie npeobpasosarenu. Llng-
partopsl 1 aemudpaTops. JIoruaecKine KOMMYTaTOPhl (MYJIBTHIUICKCOPHI U 1e
MynsTUIIEKCOPBI). CymmaTopsl. CXeMbl YCKOPEHHOTO TepeHoca. J[Bonumbie
KOMIIapaTopsI.

MuHuMH3anus JTOTHYECKUX (QYHKIUH, CHHTE3 KOMOMHAIIMOHHBIX IH(POBBIX
YCTPOMCTB.

Pazgen 9. IlocnenoBatenbHOCTHBIC
1 poBsie ycTpoiicTBa
ITudpo-ananorossie u
dpoBsle peodpazoBaTey.
Mertonsl M cpeiacTBa  aBTOMATH3aLUH
CXEMOTEXHUYECKOTO  IPOEKTHPOBAHMS
JJIEKTPOHHBIX CXEM

aHaJoro-

DeMEeHTHI ONIEPATUBHOMN MaMATH-TPUITEPbl. ACHHXPOHHBIE M CHHXPOHHBIE
RSapurrepst. D-tpurrepst u T-Tpurrepsi.

JIBOMYHBIEC U IBONYHO-/IECSTUYHBIC CYETUHKH.

Peructpsl mamstu u ciBura.

Hudpossie aBToMarel. ABTOMaTel M 1 Mypa. CuHTe3 nU(pOBBIX aBTOMA-
TOB

Knaccudukanus cnoco6o AL - LIAIT npeobpazosanuii; LIAII ¢ npennsu-
OHHBIMH PE3UCTUBHBIMH MAaTPULIAMHU.

AIIl OUKIMYECKOTO PAaBHOMEPHOTO M TIOPa3pAOHOTO YPaBHOBEIIMBAHMA.
Crnepnsiee ypaBHoBemmBanue. ALl 1BOHHOTO HHTETPUPOBAHHSI.

OCHOBHBIC 3aJayll aBTOMATH3ALMH CXCMOTEXHHYECKOTO MPOCKTUPOBAHMUS
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OJICKTPOHHBIX CXEM.

MaremaTtndeckue MOJECIN aHAJIOTOBBIX U I_II/I(l)pOBBIX OJICMCHTOB JJICKTPOHHBIX
CXCM.

HOCTpOGHI/Ie MaAaTCMaTUYCCKHUX MO,HGJ'IGﬁ QJICKTPOHHBIX CXEM MO0 CTPYKTYPHLIM
U [IPpUHIUIIAAIBHBIM CXEMaM.

MaremaTtnueckue METOAbI, MPUMCHACMBIC IPpHU PCHICHUW 3aJa4 aHajin3a U
CHUHTEC3a DJICKTPOHHBLIX CXCM.

Cooepoicanue npakmuieckux 3auamuil

Pasnen 1. OcHOBHBIE TTOHATHS M MOIEINA
TEOPHH DIICKTPOMArHUTHOTO TTOJIS
OCHOBHBIC 3aKOHBI ¥ ONpCACICHUS
TEOpUH INEKTPUUCCKUX LEMei,
TOIOJIOTUYECKUE MapaMETPbl ¥ METOJIbI
pacdera 3IeKTPUYCCKUX IeTen

1. AxtuBHble (uctounrku DJ]C 1 TOKA) DIIEMEHTHI JIIEKTPUUECKOM LIENH, HX
CBOMCTBA M XapaKTepUCTUKH. B3auMHble MpeoOpa3oBaHus aKTHBHBIX JJIEMEH-
TOB.

2. MeTo/pl aHaNMKM3a U pacyeTa JMHEHHBIX AIEKTPHYCCKUX IeTeH
MOCTOSTHHOTO TOKa. OOIIIKMe IPUHIMITEL pacyeTa Ieneid. Y mpolieHue
CTPYKTYPHI LIETICH METOJIOM 3KBHBAJICHTHBIX MPEOOpa30BaHHUN
(Tpancdurypanuu). AHAIU3 U pacueT HEPA3BETBICHHBIX IJIEKTPUICCKUX
Uenel C OJJHUM M HECKOJIbKUMH UCTOYHUKAMU SHEPTUH. AHAIU3 U pacyeT
Pa3BETBIICHHBIX JJIEKTPUUECKUX LIENeH C HECKOJIbKUMH UCTOYHUKAMH YHEPTHU
nyTeM NpuMeHeHus 3akoHoB Kupxroda, MeTo10B: KOHTYPHBIX TOKOB,
Y3JIOBBIX HANPSDKEHHUH, SKBUBAJICHTHOTO AKTHBHOTO JIBYXIIOIIOCHHKA.

Pazmen 2. AHain3 yCTaHOBHMBIICTOCS
pexuMa B IEMAX CHHYCOHWTAIBHOTO
ToKa. MHOTOMOJIIOCHBIE LIEMTH
Tpexdas3nblie nenu mepeMeHHOTro ToKa

1. CrtocoObI IpeICTaBICHUS W TTapaMeTPhl CHHYCOMIATBHBIX ()YHKITHA.
MrHOBEHHOE, Cpe/iHee U ICHCTBYIOIIEE 3HAYCHHSI CHHYCOUIATbHOTO TOKa (Ha-
NPSKEHNS).

2. Cocrasienue quddepeHraIbHbIX YPAaBHEHUH I aHAIN3a IIeTIeH ¢
MOCJIEIOBATEILHBIM U MapaUICIbHBIM COCTUHCHUEM IEMEHTOB U UX
penieHue. AKTHBHOE, PEaKTHBHOE U IIOJIHOE COTPOTHBIICHUS BETBH.
BekropHas nuarpamMMa HanpsDKCHUH U TPEYTOJIBHUK COTPOTHBIICHHUA BETBU.
®a30BbIC COOTHOIICHUS] MEXKTy TOKOM M HANPsDKCHHEM. MOIIHOCTB B IETIIX
nepeMeHHoro Toka. Kosg¢uuuent momsoctr (COSP) U ero TEXHUKO-
SkoloMmraeRRBBIARAEEAN@ACYCTA JIMHCHHBIX IeTIeH TIePEMEHHOTO TOKA.
KomrmuiekcHbIe cXeMbl 3aMeIeHHS AIEKTpHYCeCKuX 1erneii. KommexkcHoe
COMNPOTHUBIICHHE M KOMIUIEKCHAsI IIPOBOIMMOCTh BeTBH. KoMIuiekcHast
MOIIHOCTh U OaJlaHC MOIIHOCTH B LIEMSIX CHHYCOUIAIILHOTO TOKA.

4. CoenmuHeHNS MPUEMHUKOB Tpex(ha3HOH 1enu 3Be37101 U TPEYTOJIbHUKOM U
0COOEHHOCTH UX pacyera MPU CAMMETPUYHBIX U HECUMMETPHYHBIX HArpy3Kax.
Hasznauenue HelTpaibHOTO MPOBO/IA.

5. MomHocTh TpexdazHoit nenu. Koaddumnment momHocTH.

Pazmen 3. Pacder 3JeKTPUYCCKUX LIETICH
npu MIEPUOIUIECKIX
HECUHYCOUJAIbHBIX BO3AECHCTBUIX
Pacuer nepexoAHbIX MPOLECCOB B LEMIX
BO BpeMeHHO# oOnactu. Mcmnons3oBanue
npeoOpa3oBanus Jlamnaca ans aHanmza
neneit. [Tepexarounas GyHKIINS ETTH

1. [TonaTue 0 MePEXOHBIX TpoIeccax; KOMMYTAIHs, COOCTBEHHbIE KOJICOaHS
UeNH W BBIHYXXJICHHBIA pexxuM. [lepexoHble HPOIECCHl B LEMSAX IMEPBOTO
MOPs/IKA TPU BKJIFOYCHUM HMCTOYHHKOB MOCTOSIHHBIX CUTHANOB. [lepexojHbie
MPOIIECCHI B LEMH, COJACPKAIICH WHIYKTUBHBIN, EMKOCTHON U PE3MCTHBHBIN
3JIeMEHTHI (KoJieOaTebHbIHN, allepHOIUUECKUN 1 KPUTHUCCKHUI PEIKUMBI).

2. EnuHuuHble CTyneH4YaTas W UMIyJbCHas (yHKuuu. Ilepexomuas wu
AMIYJbCHAS XapaKTepUCTHKH menu. OrmpeneneHue peakiuu IIenn [pu
BO3ACUCTBIH CHTHAJIOB IPOW3BOJEHOW (DOPMBI: HMHTETPANbl HAIOXKEHHUS C
HCIIOJIL30BaHMEM TIEPEXOAHON M UMITYJILCHOM XapakrepucTuk menu (Murerpan
Hroamens). (CaMOCTOSATENBHOE U3YUEHHE)

3. Ilepenarounast GyHKIMS [EHH W €€ CBSI3b C MMITYJIbCHOM, MEPEXOIHOU U
YaCTOTHBIMH XapakTepuUcTHKaMu Iend. CBs3b NepeNaTOdYHbIX (YHKIHHA C
T QepeHIMaTbHEIMA YPAaBHCHASMH [IETIH M YaCTOTaMHU €€ COOCTBCHHBIX KO-
ncOaHMiA.

Pazmen 5. Dnektpuyeckue uenu C
pacrlpeleleHHBIMU  MapaMeTpaMu U
MEPEXOJIHbIE MPOLIECCHI B HUX
DNEKTPUYCCKUE H3MEPCHHS U TIPUOOPHI
DNEeKTpUUECKUE MalIuHbI

1. TTonsiTre 0 1ENsAX ¢ pacnpeaeieHHbIMU napamerpamu. JuddepeHiuansasie
YpaBHEHHUSI JIMHUU C paclpeleleHHbBIMU NapaMerpamu. PemeHue ypaBHEHHs
muHuK. BonmHoBoe conpotuBienue. OmnpeneneHue HanpsKeHUsl U TOKa B JIIO-
00l TOYKE JIMHUY.

2. Tlagaromme u oTpaxeHHble BoNHBL. a3oBas ckopocTh. Jlunms 0e3
HCKa)KCHUI. CoryacoBaHHasi ~ Harpy3ka. BXomHOe  CONPOTHBIICHHE
HarpyxeHHod nuHHH. CTOos4Me BOJHBI B JHHUH 0Oe3 moTeph. berymmue,
CTOSYME M CMEIIaHHBIE BOJHEI B TMHUHU 0e3 moTepsk. LlemHas cxema.

3. Tlaparomie u OTpaKEHHBIE BOJIHBI HA JIMHHU. OIEKTPOMATHHUTHbIC
CBHI TIpM JIBIMDKEHUH MPSIMOYTOJIBHOM BOJHBI 1O JHUH. CXeMa 3aMemeHns JIn-
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uun. [lepexomHpie poneccs Mpy BKIIOYSHUH JTHHUH. JIMHAS 3a0ePIKKH.

4. TparchopmaTtopsl. Dru3nKa MPOUCXOIAIINX BHYTPH MPOIECCOB, XapaKTEePH-
CTUKH, IPUMEHEHUE.

5. ACHHXPOHHBIC JJIEKTPUYCCKHEC MAIIMHBL. DU3KMKAa MPOUCXOAIINAX BHYTPU
MPOLIECCOB, XapaKTEPUCTUKH, IPUMEHEHHE

6. CuHxpoHHbIC MamuHBL. DU3UKA NPOUCXOIANIMX BHYTPH MPOIECCOB,
XapaKTEPUCTHUKH, TIPUMCHCHUE.

7. MamuHbl IOCTOSIHHOTO TOKa. DU3KKa MPOUCXOIAIINX BHYTPH MPOIECCOB,
XapaKTePUCTHUKH, IPUMECHEHNE.

Pasmen 7. AHanoroBas CXEMOTEXHHKA.
YcunmuTensHble KacKaabl HIEPEMEHHOTO H
nmoctossHHOTO0 Toka. OOpaTHBIE CBSI3U B
YCHIIMTEISX AHAIOTOBAICXEMOTEXHHKA.
Hctounuku BTOPHUYHOTO
JJIEKTPOMUTAHUSA. DTAJOHHBIC UCTOYHU-
KU

1. TlosynpoBOAHUKOBBIE TUOABI. MaJOMOIIHEIE BBHIIPSMHUTEIBHBIEC IHOMBI.
ITpuanun neiicteusi, BAX. MMOyabCHBIE THOMBI, CTAOUIUTPOHBI, BapUKAIIHI.
IMpuamun  neiictBusi, BAX w  mapamerpel. Cxema  3aMelIeHHs
MOJTYTIPOBOTHIKOBOTO 1roa. KoMMyTanlMOHHbIE TOTEPH B AUOAX.

2. bunosnsipHblit Tpan3zuctop. CxeMbl BKIIIOUEHHs] OUIOJISIPHOTO TPaH3UCTOPA.
Crarnueckue XapakTepUCTHKH OHUIIOJISIPHOTO TPaH3UCTOpa B cXeMe C oOIuei
6azoii  (OB). Mogens Dbepca — Momna. CraTuyeckue MapaMeTpsl
OWIIOIIPHOTO  TpaH3UCTOpa. JlMHAMHYCCKHE MapaMeTpbl M  YacTOTHBIC
CBOMCTBA OMIIOJISIPHOTO TPAaH3UCTOPA. 3aBUCHMOCTh [1apaMETPOB TPaH3UCTOPa
OT pexumMa ®  Temmeparypel.  [lapamMeTpsl  TpaH3uUCTOpa  Kak
yersipexnoifociuka  (h-mapamerpsr). XapakTepUCTHKH W MAPaMETPBI
Bpalibowarpia BrpRemed@O) ¢ yOpaBSIIOLIMM  P-N IEPEXOA0M. YCTPOMCTRBO.
[puanun neiictBusa. CxeMbl BKIIIOYCHHS MOJICBOTO TpaH3ucTopa. CTtatndeckue
XapaKTepUCTHKH IIOJIEBOTO TPAH3MCTOpA C YIPABISIOMIKAM P-N IEPEXOIOM.
YacToTHbIe cBO¥cTBa. CXEMBI 3aMEIIECHUS M IMapaMeTphbl TpaH3ucTopa. PasHo-
BUAHOCTH TIOJIEBBIX TPAH3UCTOPOB C YIIPABIIONINM P-NIIEPEX0IO0M.

4. TloneBoii TpaH3MCTOP ¢ HM30JUPOBaHHBIM 3arBopoM (MJIII-TpaHsucTop).
YerpoiictBo, knaccudukanust. [Ipuaunn peiictBust. OcoOEHHOCTH MPOTEKaHHS
¢usnueckux  mporeccoB.  CTaTMueckMe — XapaKTepUCTHUKH  ITOJIEBBIX
TPaH3UCTOPOB C HHAYIUPOBAHHBIM M CO BCTPOCHHBIM  KaHaJaMH.
OKBHBAJICHTHBIC CXEMbI 3aMCILICHHSI, TApAMETPhI TPAH3UCTOPOB.

KnroueBoit pexxum pabOTHl HOJNEBBIX TPAaH3UCTOPOB C  HM30JIMPOBAHHBIM
3aTBOpoM. IlepexonHbie XapaKTEPHUCTHKH MTOJICBBIX TPAH3UCTOPOB MpH pabdoTte
B KITFOUEBOM PEKUME.

5. Ananmm3 paboTHl OJHOKACKAIHBIX yCHJIHTENEH: KOd()(UIIMEHT yCHUICHUS,
aMIUTUTYAHO-YaCTOTHBIE XapaKTEPUCTHKHU. PexxuMbl paboThl U TeMIiepaTypHas
cTabmm3anus.

6. [ToHsiTHE O MHOTOKACKAIHBIX YCHIUTENSAX. Y CHIIUTENN MOIIHOCTH.

7. Ycunurenu nocrostHHOro Toka. Jpeid nyns. Anddepennunanbpaeie kacka-
JTBL.

8. O0OpatHbIe CBSI3U B YCHIIUTEISAX, UX BIASHUC HA TAPAMETPHI U
XaPAKTCPUCTHKH YCHIUTEIIS.

9. [TonynpoBOJHUKOBEIC BEIMPSAMHUTENH: KiIacCU(UKAIUs, OCHOBHBIC
MapaMeTphl. DIEKTPUUCCKUE CXEMbI U IIPUHIIAI PAOOTHI BBITPSIMHATEIIS.

10. Dnexrpuueckue GUABTPHI.

11. Crabunm3aTopsl HANPSOKEHUS M TOKA. BHEITHIE XapaKTepUCTHKH.

CoOeporcanue 1a60pamopHuIX 3aHAM

uil

Paznen 1. OCHOBHBIC MOHATUS U MOJCITH
TEOPUU IJIEKTPOMATHUTHOTO TOJIS
OcHOBHBIE 3aKOHBI U  OIpEJeNICHUs
Teopuu SJIEKTPUUECKUX uenei,
TOTOJIOTHYECKHE MapaMeTpbl U METOJbI
pacuera JIeKTPUUECKUX IeTnei

JlagopaTopHas pagora Nel. MeToabl pacyera dJIeKTPHYECKUX Henei
HOCTOSHHOI'0 TOKA

Ilenvy pabomwvi: 3HAKOMCIMGO C UOCANLHLIMU U  PeANbHbLIMU
UCMOYHUKAMU, IKCREPUMEHMAIbHAA NPOBEPKA OCHOBHBIX COOMHOUIEHUTL 8
Uenax NOCMOAHHOZ0 MOKA, a4 maxyce Memoodos paciuema uyeneii Ha
ROCMOAHHOM MOKe.

Tpeoyemcs:

1. UccnenoBaTs paboTy HACANBHBIX M PEAJbHBIX HMCTOYHUKOB TOKA H
OJ1C mpu I3MEHEHUH HATrpy3KH.

2. DKCIIepUMEHTAIBHO TPOBEPUTH BBINOJIHEHHE 3aKOHOB Kupxrodda B
3JIEKTPUYECKUX IETISIX MIOCTOSHHOTO TOKA.

3. DKchepuMeHTaJbHO TMPOBEPUTH AHANU3 JICKTPUYCCKON  Iermu
MOCTOSIHHOTO TOKA, BBIITOJHCHHBIA METOIOM Y3JIOBBIX IOTCHIIUAIIOB.

4. OhopMUTP U 3aIMUTHTH OTYET 10 padoTe.
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Pasmen 2. AHaiu3 yCTaHOBHMBIICTOCS
peXuMa B IEMAX CHHYCOHTAIBHOTO
TOKa. MHOTOIOJIIOCHBIE 1IETIH
Tpexdasnbie nenu nepeMeHHOro ToKa

JlaGopaTtopuasg pa6Gora Ne2. MHMcciaenoBaHume JMHEHHBIX _Iemei
CHMHYCOMIAJBLHOro ToKa. Pacuer neneii mepeMeHHOro TOKa

Llenwv pabomul. uccnedosanue eKmpuvecKux RPOUECco8 8 NACCUGHHIX
INNEMEHMAX HA NEPEMEHHOM mOKe, IKCHEPUMEHMATbHAA NPOBEPKA
OCHOBHbBIX COOMHOWEHUIL 8 UEHAX NEPEMEHHO20 MOKA.

Tpedyemces:

1. UccnemoBarh 3JCKTPOMArHUTHBIC MPOIIECCHl HA TMEPEMEHHOM TOKE B
COIPOTHUBIICHUH, KOHJICHCATOPE M KATYIIKE HHIYKTUBHOCTH.

2. DKCIIEpUMEHTAIBHO TPOBEPUTH BBINOJIHEHHE 3aKoOHOB Oma m Kupx-
rodda B MEKTPUUECKUX IETISIX IEPEMEHHOTO TOKA.

3. DKCIepUMEHTaJbHO MPOBEPUTH AHAIW3 JJICKTPUYECKON  Iemu
MIEPEMEHHOTO TOKA, BBITIOJTHEHHBI METOJIOM Y3JIOBBIX ITOTCHIIHAJIOB.

4. OpopMUTH H 3aMUTUTH OTYET 0 padoTe.

JlagopaTopuas pa6ora Ne3. OCHOBHBIE COOTHOLIEHHSI B TPeX(ha3HbIX
Hensx nepeMeHHOr0 TOKa

Llenvy padomwl: uccnedosanue INEKMPOMAZHUMHBIX HPOUECCOB 6
CUMMEMPUUHBIX U HECUMMEMPUUHBIX MPEXPAZHBIX UYEnAX NPU PA3TUYHOM
COeOUHEeHUU 0OMOMOK 2eHePamopa u Hazpy3Ku.

Tpeoyemcs:

1. UccaenoBaTh 2JIEKTPOMArHUTHBIC TPOIIECCH B Tpex(a3HOW menu mnpu
CUMMETPHUYHBIX ¥ HECHMMETPHUYHBIX PeKHMax T0 CXeMe 3Be3/a-3Be3/ia ¢ Hy-
JIEBBIM ITPOBOJIOM.

2. NccrnenoBaTh 3JICKTPOMAarHUTHBIC MPOIECCHI B Tpex(asHOM LEMU IpU
CUMMETPUYHBIX W HECHMMETPHUYHBIX PEKHMMax IO CXeMe 3Be3a-3Be3na 0e3
HYJICBOTO MPOBOJIA.

3. UccrienoBaTh 3NCKTPOMArHUTHBIC MPOIECCHI B TpeX(a3HOM LEMu Ipu
CUMMETPHYHBIX U HECUMMETPHYHBIX PEIKUMAX IO CXEME TPEYroJbHHUK-3BE3/1a.

4. UccnenoBaTth 3JICKTPOMArHUTHBIC MPOIECCHl B Tpex(asHOU 1enu mnpu
CUMMETPHYHBIX U HECUMMETPHYHBIX PEIKUMAX IO CXEME 3BE3/1a-TPEYTOJIbHUK.

5. MccnenoBaTh 3J€KTPOMarHUTHBIE TIPOIECCH B TpeX(a3zHo# Ienu npu
CUMMETPUYHBIX M HECUMMETPUYHBIX PEKHMaX TII0 CXEMe TpPEyroJbHHK-
TPEYTOIBHUK

6. OhopMHTE M 3aLIUTUTH OTYET IO padoTe.

Pazmen 3. Pacder 3JeKTPUYCCKUX LIETICH
npu MEPUOANIECKUX
HECHHYCOHUIAJIbHBIX BO3JCHCTBHAX
Pacyer nepexo HBIX NPOLIECCOB B LEMIX
BO BpeMEHHO# obiacTu. Vcrionb3oBaHue
npeoOpasoBanus Jlamnaca ans aHanmza
neneii. [lepenarounas GpyHKIMS LN

JlabopaTopHass paGora Ned. AHaau3 W IKCHEPUMEHTAJLHOE
HCc/IeOBAaHHE TEePeXOAHBIX NPOLECcCOB B JMHEHHBIX 3JIeKTPUYECKUX
uenabllens pabomui. uccnedosanue INEKMPOMAZHUMHBIX NPOUECCO8 6
CUMMEMPUYHBIX U HECUMMEMPUYHBIX MPEXPAZHBIX YEnAX NPU PAITULHOM
CoOeOUHeHUU 0OMOMOK 2eHepamopa u Hazpy3Ku.

Tpeoyemca:

1. UccnenoBath 3meKTpoMaruuTHsle nporeccsl B npocreiimmx RL u RC
LEMsIX NPU BKIIOYCHUH U OTKIIOYEHUH C HCTOYHUKOM ITOCTOSIHHOTO TOKa.

2. HccnenoBaTh 3JEKTPOMAarHMTHBIE TIPOLECCHl B HapajuIeIbHOH U
nocnenosarensHoli RLC  memsx mnpu BKIIOYEHHM M OTKIIOYEHHH C
HCTOYHHKOM ITIOCTOSHHOTO TOKA.

3. HUccnenoBars anekrpomarauTHbie mporecchl B RL n RC nemsx mpu
BKJIIOYEHHH U OTKJIIOYEHHU ¢ HCTOYHHKOM CHHYCOUJQIBHOTO TOKA.

4. VccnenoBaTh 3JICKTPOMArHUTHBIE IIPOLECCHl B Napalie]bHOH |
nocnenosarenpHoll RLC  memsx mnpu BKIIOYCHHM M OTKIIOYEHHH C
CHHYCOMJAJIbHOTO TOKA.

5. DKCIepUMEHTaIbHOE OIpEeICHUEe YAaCTOTHBIX XapaKTEPHUCTHK, HM-
MYJIbCHOH U MepeXxo1HON (QyHKIMI YeThIPEXITOIIOCHUKA.

6. OhopMHTH M 3aIIUTUTH OTYET 10 PadoOTe.

Pazmen 5. Dnektpuyeckue uenu c
pacIpe/ieiCcHHBIMU  MapaMeTpamMu |
MIEPEXOJIHBIE MPOIIECCHI B HUX
DIEeKTpUUECKHE U3MEPEHUS U PUOOPHI
DNeKTpUIeCcKre MalTuHbI

JlabopaTopHasi padora Neb5. DileKTpHYecKne
pacnpee/ieHHbIMHU IapaMeTpaMu

Ilens pabomel. uzyuenue ceoiicme u XapaKmepucmuK 31eKmpuydecKux
ueneii ¢ pacnpeoenreHHbIMU NAPAMEMPAMU 8 CHAUUOHAPDHOM U NEPEXOOHOM
pedxcumax.

Tpeoyemcs:
1. MccnenoBanue paboOThl UIMHHON JTUHUHM B CTAIMOHAPHOM PEXUAME IIPH

nenmu C
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HaumenoBanue pasnena,
TEMBI TUCITATUINHEI

ConeprkaHue 3aHATUA

MUTAaHUW OT WCTOYHHKA TMOCTOSHHOTO M TIEPEMEHHOTO TOKa TMpH paboTe Ha
COTJIACOBaHHYIO M HECOTJIACOBAHHYIO HATPY3KY;

2. UccrnepoBanue MEpexXOqHBIX MPOIECCOB B JUIMHHOW JIMHUU TPU
BKIIIOYCHUU €€ HAa HCTOYHUK CHHYCOWIAJIBHOTO HAMPSIKCHUS, WMITYJIbCHBIX
CUTHAJIOB MPH paboTe Ha COTIACOBAHHYIO U HECOTJIACOBAHHYIO HATPY3KY;

3. DKcIiepUMEHTAIbHOE OMPECIICHHE YAaCTOTHBIX XapaKTECPHUCTHK, HM-
MyJIbCHOM U epexoMHOW (HYHKIUH IJIMHHOW JIMHUY;

4. O¢hopMUTh U 3AIMUTHTH OTYET 10 padoTe.

JIaGopaTopHas padoTa Ne6. DaeKTpuYecKHe MAIIHHBI

Ilenv pabomot. uzyuenue ceolcme u XapaKkmepucmuk IneKmpuecKux
MAWUH HOCMOAHHO20 U NEPEMEHHO20 MOKA.

Tpeoyemcs:

1. HccnenoBanue KOJICKTOPHOTO IBUTATENs TIOCTOSHHOTO TOKA,;

2. VccnenoBanue KOJUICKTOPHOTO IBUTATEINS ICPEMEHHOTO TOKA;

3. UccrnenoBanue CHHXPOHHOTO TpeX()a3HOTo JBUTATENIS;

4. VccnenoBaHue acHMHXPOHHOTO TPeX(a3HOTO IBUTATEN C KOPOTKO-
3aMKHYTBIM POTOPOM;

5. UccnenoBanue aCHHXPOHHOTO ABYX(Da3HOTO BUTATEIIS;

6. HcciienoBanue MaroBoro JIBUraTes;

7. OhopMHTh U 3aITUTHTH OTYET 10 padoTe.

Pasmen 7. AHanoroBas CXeMOTEXHHKA.
YcunmuTensHble KacKaabl HIEPEMEHHOTO H
nmoctossHHOTO Toka. OOpaTHBIE CBSI3U B
YCHIIMTEISX AHAIOTOBAICXEMOTEXHHKA.
Hctounuku BTOPUYHOTO
JJIEKTPOMUTAHUSA. DTAJOHHBIC UCTOYHU-
KU

JlaGopaTtopnas paGora Neo/. WcciaeaoBaHue XapaKTepHCTUK
NOJYNPOBOIHUKOBBIX /IHO/I0B M TPAH3UCTOPOB

Henv pabomwi: uzyuenue ycmpoiicmea, nPUHUUNOE padombl,
Mamemamuyeckux mooenell u cxeMm GKIIOUEHUA NOJYRPOEOOHUKOBBIX
npubopos, onpedenenue ux XapaKmepucmMuk U pacuem napamempoas,
onpedenenue 6IUAHUA NAPAMEMPOE NOYNPOBOOHUKOBLIX NPUOOPOE HA UX
XapaKmepucmuKu.

Tpebyemca:

1. DKCIepUMEHTANIbHO CHATH W MOCTPOUTH BOJIbTAMIIEPHBIE XapaKTepu-
CTHMKH IPSIMO M 0OpaTHOM BETBEH ISl 33JaHHOTO TUIIA HOJIYTIPOBOJHUKOBOTO
anona,

2. DKCIEpUMEHTAJIbHO CHATh M  IOCTPOMTH  BOJIBT-(hapagHyio
XapaKTePUCTHKY U 3aJaHHOTO THIIA ITOJTyTIPOBOTHUKOBOTO AHO/A,

3. OnpenenuTh mapaMmeTpbl MaTeMaTHYECKOH MOJEIH MOIYPOBOAHUKO-
BOTO JTHOJA;

4. DKCIIEPUMEHTAIBHO CHATH M IMOCTPOUTH BXOAHYIO, BEIXOIHYIO H IIPO-
XOJIHYIO XapaKTePUCTHUKH OUIIOIIPHOTO TPAH3UCTOPa B cXeMe ¢ obuielt 6a3ok;

5. DKCHIEepUMEHTabHO CHATh W IOCTPOWUTH BXOAHYIO, BBIXOJHYIO H
MIPOXOHYI0 XapaKTEPUCTUKU OHIIOJSIPHOTO TPaH3MCTOpPa B CXeMe C OOIIUM
SMUTTEPOM,;

6. OnpenenuTh Mapamerpbl MaTeMaTH4eCKOW MOAENH OWIOJISIPHOTO
TPaH3UCTOPA,;

7. DKCIIEpUMEHTAJIbHO CHATH W TIOCTPOWTH BXOAHYIO, BBIXOJHYIO H
MIPOXOAHYIO XapaKTePHCTUKU TIOJIEBOTO TPAH3HCTOpa B CXEME C OOIuM
HCTOM)IIPEICIIUTD TTAPAMETPhl MATEMATUYECKONW MOJIENH MOJIEBOT0 TPaH3H-
cTopa;

9. DKCIIEpPUMEHTAIBHO CHSATh U MOCTPOUTH BXOJTHYIO, BBIXOAHYIO H IIPO-
xonHyI0 Xapaktepuctuku MJIIT TpaH3ucTopa B cxeMe ¢ OOIIUM UCTOKOM;

10. Onpexpenuth mapamerpsl Maremarudeckoi monenu MJII tpansu-
cTOpa;

11.OdopmuTh 1 3aLUTUTH OTYET 10 padoTe.

JlagopaTtopuas padora Ne8. McciieoBanne TPAH3HCTOPHBIX YCHJIN-
TeJieli M 00PATHBIX CBSI3€i B HUX

Ienv pabompvl: u3yyenue ycmpoiicmea u NPUHUUNOE pPAOOMbL
bPAH3UCHOPHBIX YCUTUMETbHBIX Kackaooe, onpeoenenue ux
Xapakmepucmuk u pacdem RApaMempos, OnpeoeeHue  GAUAHUA
napamempoe 00pamubIx ceéA3ell Ha XapaKmepucmuKu ycuiumeei.

Tpeoyemcs.
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HaumenoBanue pasnena,
TEMBI TUCITATUINHEI

ConeprkaHue 3aHATUA

1. BEIMOTHUTG pacdeT mapaMeTpoB YCHIMTEIBHOTO KacKaaa Ha OUIop-
HOM TpaH3ucTope 1o cxeme O0;

2. DKCHEepPUMEHTAIFHO OMPECTUTh KOI(D(UIMCHT YCHICHHS KacKaja,
BXOJHOC W BBIXOJHOC CcONpoTHBIcHUs, CHATh AUX Kkackaga, OIpeneiuTh
BJIMSIHUC MTAPaMETPOB 3JIEMEHTOB KacKajla Ha €ro XapaKTePUCTHKY,

3. BrINOAHUTE pacyeT mapaMeTpoB YCHIUTEIBHOTO Kackajaa Ha OUIOIsp-
HOM TpaH3uctope 1o cxeme OBb;

4. DKCHEPUMCHTAIBHO OMpeneNuTh K03(QUIUEHT ycuieHusl Kackaja,
BXO/JHO€ U BBIXOJHOE CONpOTHBIEHMs, CHITh AYUYX Kackazma, ompenenuTb
BIHSTHUE TTapaMeTPOB 3JIEMEHTOB Kackaja Ha €ro XapaKTePHCTHKY,

5. BRIMOJAHATE pacyeT mapaMeTpoB YCIIUTEIHHOTO Kackalga Ha OWUIOIp-
HOM TpaH3uctope 1o cxeme OK;

6. DkcneprMEHTANbHO ONpeneanTh KOI(D(QUIMEHT YCHUJICHHs KacKaia,
BXOJHOC W BBIXOJHOE CcONpoTHBICHUs, CHATh AUX kackaga, OmpeneiuTh
BJIMSIHUC MTAPaMETPOB 3JIEMEHTOB KacKaja Ha €ro XapaKTepPUCTHKY,

7. BBINOJHUTE pacyeT mapaMeTPOB YCHIIMTEIBHOTO KacKaja Ha MOJICBOM
Tpan3ucTope no cxeme OU;

8. DKCHeprMEHTAILHO OMpPECTUTh KOI(D(MUIMCHT YCHICHHS KacKaja,
BXOJHOC W BBIXOJHOE CONpoTHBICHUs, CHATh AUX Kkackaga, OmpeneiuTh
BIHSIHUE TTapaMeTPOB 3JIEMEHTOB Kackaja Ha €ro XapaKTePHCTHKY,

9. BBINONHUTE pacyeT MapaMeTpoB YCHIMTEILHOIO KacKaja Ha TOJIEBOM
Tpansuctope 1o cxeme OC;

10. DkcneprMeHTaNbHO ONPeaeanTh KOIDGHUIUEHT yCUIICHHs KacKaja,
BXO/JHO€ U BBIXOJHOE CONpOTHBIEHMS, CHITh AYUX Kackanma, ompenenuTb
BIIMSIHUE TTapaMeTPOB 3JIEMEHTOB Kackaja Ha €ro XapaKTePHCTHKY,

11. Ompenenuth mapaMeTphbl W OICHUTh BIHMSHUC HA MApaMETPhl YCHIIU-
TEJNLHOTO Kackaja mo cxeme O3 1enu o0paTHO# CBS3H;

12. OmpenenuTh mapaMeTpbl W OICHUTh BIIMSHUC HA MApPaMETPHI
MHOTOKACKaTHOTO YCHIIUTEIIS IeTH 00IIei 0OpaTHOM CBS3H;

13.O¢dopmuTh 1 32U TUTH OTYET 110 padoTe.

JlaGoparopHasi paGora NeQ. HcciaenoBanue mNoJyIPOBOJIHHKOBBIX
BBINIPSAMUTENEH U cTA0NINU3aTOPOB

Ienv pabomevl: u3yyenue ycmpoiicmea u RHPUHUUNROE pPAOOMbL
ROJIYRPOEOOHUKOBBIX GbINPAMUMENell U CIAOUNUZAMOPO8, OnpedesieHue Ux
XapaKmepucmuk u paciem napamenmpos.

Tpebyemca:

1. BBINONHUTH pacyeT mapaMerpoB OJHO(DA3HOTO OJHOIOIYIICPHOIHOTO
BBINPSIMHTES;

2. TlpoBectu wmccienoBaHue OAHO(DA3HOTO  OIHOMOIYIECPHUOIHOTO
BBINPSIMHUTENSI,  JKCICPHUMEHTAIBLHO  ONPEACIUTh €ro  HmapaMeTpel U
XapaKTCPUCTHKH, CPABHUTH IKCIICPUMCHTAIBHBIC U PACUCTHBIC 3HAYCHUS,

3. BhInonHATh pacdeT napameTpoB OAHO(DA3HOrO ABYXMOIYHNEPHOIHOTO
BBITIPSIMUTEIISL CO CPETHEN TOUKOM;

4. TlpoBectH wucCCiIeNOBaHWEe OAHO(A3ZHOTO  JIBYXIOIYIIEPHOIHOTO
BBINIPSIMHUTENS CO CPEOHEH TOYKOH, SKCIEPUMEHTAJIbHO OIPENEIUTh €ro
rmapaMeTpel ¥ XapaKTePUCTHKH, CPAaBHUTH SKCIEPUMEHTAIBHBIE M PAacdeTHBIC
3HaYEHHRHITTOTHUTE PacdeT MapaMeTpoB OTHO(PA3HOTO MOCTOBOTO BBITIPSIMH-
TeJIS,

6. IlpoBectn wucciemoBaHue OAHO(PAZHOTO MOCTOBOTO BBIIPSIMUTEIS,
JKCIICPUMCHTAIBHO OINPENCIUTh Ero MapaMeTPhl H XapaKTCPUCTHKH, CPABHHUTH
IKCIICPUMCHTAIBHBIC U PACUCTHBIC 3HAYCHUS,

7. BBINOJHUTG pacyeT mapaMeTpoB Tpex(pasHOro HyJICBOTO BEIIPSMHUTE-

T,

8. TlpoBectn wuccrnenoBanue Tpex($azHOro HYJICBOTO BBIMPSIMUTEIS,
SKCIIEPUMEHTAIBHO OINPENENIUTh €ro MapaMeTpsl U XapaKTePUCTHKH, CPABHUTH
SKCIIEpUMEHTAIbHBIC  pacueTHHIC 3HAUCHNS,

9. BBINOIHUTH pacyeT napamMeTrpoB Tpex(pa3HOro MOCTOBOTO BBIMPSIMUTE-
T,

10. IIpoBectu uccienoBaHue Tpex(asHOro MOCTOBOTO BBINPSMHTEINS,
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HaumenoBanue pasnena,
TEMBI TUCITATUINHEI

ConeprkaHue 3aHATUA

IKCIEPUMEHTAIILHO OIIPEACIUTh ero napamMeTpbl U XapaKTePUCTUKH, CPABHUTD
IKCIEPUMEHTAIILHBIC U PACUCTHbBIC 3HAUCHHUS;

11. BeINOJHUTE pacyeT NapaMeTpoB MapaMeTPHYECKOro CTabMIN3aTopa,;

12. TlpoBect wHCClIeIOBaHME MapaMETPUUECKOro  CTabMmiIM3aTopa,
9KCIIEPUMEHTAIILHO OIIPEAEINTh €ro napaMeTphbl U XapaKTepPUCTUKH, CPABHUTD
9KCIIEPUMEHTAIILHBIC U pacyeTHbIE 3HAUCHHS,

13. BeINONHUTE pacyeT napaMeTpoB KOMIEHCAIIMOHHOTO CTa0MIN3aTopa;

14. TlpoBectn wHCClieIOBaHUE KOMIIGHCAIMOHHOTO CTabmiIn3aTopa,
IKCIEPUMEHTAIILHO OIIPEACINUTh €ro napamMeTphbl U XapaKTePUCTUKH, CPABHUTD
JKCIEPUMEHTAIILHBIC U PACUCTHbBIC 3HAUCHHS;

15. BEIMOTHUTE pacyeT napaMeTpoB UMITYJIBCHOTO CTaOMIIN3aTopa,

16. TIlpoBectd  HCCICHOBAaHWE  WMMITYJbCHOIO  CTAOMIM3aTOPA,
IKCIEPUMEHTAIILHO OIPEACIUTh €ro napamMeTphbl U XapaKTePUCTUKH, CPABHUTD
9KCIIEPUMEHTAIILHBIC U pacyeTHBIC 3HAUCHHS,

17.0¢opmMHuTh 1 3aLUTUTH OTYET 110 PadoTe.

4 TlopaaoKk OULEHUBAHHUS YCIIEBAEMOCTH WU

chopMupoBaHHOCTH

KOMIIETEHINI 00y4arIIerocss B TeKyue U mpoMeKyTOYHOM aTTeCTAIUH.

J11s1 IOJIOKUTENHHOM OLIEHKH IO PEe3yJIbTaTaM OCBOCHHS JUCITUTIIMHBI 00yJaromeMycss He00X0IuMO
BBITIOJTHUTH BCE YCTAHOBJICHHBIE BUJBI yueOHON paboThl. OlieHKa pe3ylnbTaToB pabOThl 00YYaroOIIerocs B
6amrax (mo Buaam) npuseaeHa B tadmure 4.1.1u 4.1.2.

Tabmuma 4.1.1 - banbHO-pEUTHHTOBAs OLIEHKA PE3YJIhTAaTOB y4e€OHOW pabOThI OO0ydYarOIIMXCS IO

Bugam (BPC)

Y4ebHas pabota Cymma Buabl u pe3ynbTaTh OrneHka B aTTeCTaluu Bast
(BuzbI) OaioB y4eOHO# paboThI (18 Henenp)
Texywias yueonas paboma OP0O
Tekymias y4eOHas 80 Jlekuuonnsie 3austust (122 6anna — mocemienne 1 TEKIUOHHOTO 3aHATHS 0-24
pabora B| (100% |3anstTuii)
CEMECTpE /6annos _|Hpakruueckue  3anatus|24/12 6anaa — nocemenue 1 3aHATUsS U BBIIOJHEHHE 0-38
(HOCQH{CHHQ UPUBCICHHOU| (] 2 3apgTHii) samanus Ha 51-85%
3aHATHH mo|  mIKaier) 38/12 6anna — nocemtenne 1 3aHATHS U BBIIOJTHEHHE
pacnucanuio — u 3ananus Ha 85.1-100%
BPITIOIICHHE JlabopaTopHbie  3aHsATH|3 6aj1a — paboTa BITOTHECHA U 3alUIICHA 0-18
3aJaHui) N
(6 3ansTHI)
HTroro no Tekyuieii padéore B cemecTpe 0-80
Ilpomesrccymounaa ammecmayus
IIpomexyTouHas 20 Bompoc 1. 5 6a/10B (IIOpOroBoe 3Ha4YCHHE) 5-10
aTTecTays (100% 10 6a10B (MakCHMaJIbHOE 3HAUCHHUE)
(9K3amMeH) [6annoB  |Pemenue 3amaun 1. 5 6a/10B (IIOpOroBoe 3HaYCHHE) 5-10
NPUBEACHHON 10 6an10B (MakCHMaIbHOE 3HAUYCHHUE)
IIKAJTbI)
HToroe no mpoMeKyTOYHOI aTTecTanuu (IK3aMeH) 10-20

CymmapHasi oneHka no gucuumniante; Cymma 0ajuioB TeKyIeH U mpoMexyTouHoi arrectanuu 51 — 1006as10B.

Tabmuua 4.1.2 - bannpHO-peUTHHIOBasl OIlEHKa pe3yJabTaToB y4eOHOW paboThl 00ydarommxcs Mo

Bugam (BPC)

VYuebHnas paboTa Cymma Bunas! u pe3ynbTatel OrneHka B aTTecTaluu Bamne
(BumsI) OauioB y4eOHOH paboThI (18 Henenp)
Texywias yueonas paboma OP0O
Tekymas ydeOHas 80 Jlekunonnsie 3ansaTus (3|2 6amna — mocemeHye 1 JeKIHOHHOTO 3aHATHS 0-6
pabora B| (100% |3amsTus)
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ceMecTpe [6ammo  |TIpaktuueckue 3ansTus (4|2 6amna — nocemenne 1 3aHATHs U BBIIOJHEHHE 3a/1a- 0-12
(mocemenne MIPUBEICHHOM |3aHSITHSI) Hus Ha 51-85%
3aHATHH no|  IIKaJbI) 3 6asura — mocenienre 1 3aHATUS U BBITIONHEHHE 3a/1a-
pacnucaHuio u Hus Ha 85.1-100%
BBITOJIHCHHIC JlaGopaTopHble  3aHATHS|3 6a/1a — pabOTa BHINOIHEHA U 3aIUIIEHA 0-6
3a/1aHHH) (2 3ansTH)
KonTtponsHas pabora 56 6aaa0B (MakcuMajbHOE 3HaYEHUE) — paboTa BbI- 0-56
MOJTHEHA U 3aIlHIICHA
HToro mo Texyuieii paéore B cemecTpe 0-80
IIpomesrrcymounan ammecmayun
[IpomexyTouHast 20 Bompoc 1. 5 6an10B (ITOpOroBOE 3HAYCHHE) 5-10
aTTeCcTaIys (100% 10 6a10B (MaKCHMaabHOE 3HAYCHHUE)
(ox3amen) [6annoB  |Pemenue 3amaun 1. 5 6a10B (II0pOroBo€e 3HAYECHHUE) 5-10
MPUBEICHHOM 10 6a/10B (MaKCHMaabHOE 3HAYCHHUE)
IIKAJTbI)
HToro no npoMe;KyTo4yHoii arrecranun (3K3aMeH) 10-20

CymMmapHasi onleHKa no qucuumiune. CymMMa 0auioB TeKyIeH u mpoMexyTodnoit arrecranun 51 — 1006ammos.

HtoroBas olieHKa BBICTABIISACTCS B BEZIOMOCTh COTJIACHO CIEyIoIeMy mpaBmiy (tadiuna 4.2):

Ta6mmia 4.2.0uenka ypoBHs chOPMUPOBAHHOCTH KOMIIETEHITUH B TPOMEKYTOYHON aTTECTAIIUN

Kpurtepuu oueHuBaHUS KOMIETEHIUH YpoBenn Hrorosas
copMupOBaHHOCTH OlleHKA
KOMIETEHIINT

Ouenka no
100-
0aJITILHOM
mIKaJe

OOyuaromuiics He BIAJEET TEOPETHUECKUMHU
OCHOBaMU JUCLIUTUINHEI u Hay4YHOU
TEPMHHOJIOTHEN, JAEMOHCTPUPYET OTPBIBOYHbBIE
3HaHUs, HE CIIOCOOEH pellaTh IPAKTHYECKUE
npodeccruoHaIbHbIe 3a/1a4H, JIOTTYCKaeT
MHOXECTBEHHBIE CYIIECTBCHHbIE OIIMOKU B
OTBETAX, HE  yMeeT  MHTEpPIpPETUpOBaThH
pEe3yJIBTAThI U JEJIaTh BBIBOJIBI.

HGI[OHYCTHMBIﬁ HCYAOBJICTBOPUTCIIBLHO

Menee 51
Oaia

OO0yygaromumiics BIIQ/ICCT YaCTHYHO
TEOPETUYECKMMH OCHOBAMH JAMCLMILIMHBI U
Hay4YHOH TEPMUHOJIOTUEH, ¢dparmeHTapHO
crioco0eH pemars IIPAKTUYECKHE
npodeccruoHaIbHbIE 3a/1a4H, JIOTTYCKaeT
HECKOJIBKO CYILECTBEHHBIX OIIMOOK PELICHMSIX,
MOJKET 4aCTUYHO UHTEPIPETUPOBATH
HOJIy4EHHBIE PE3yJbTaThl, JOMYCKAET OMIMOKU B
BBIBOJIAX.

IIOPOrOBBIN YIOBJIETBOPUTENBHO

51-65

OO6yuarommiics BJIaJ€ET TEOPETUUECKUMU
OCHOBaMu AUCIHUITIINHBI 148 HaquOﬁ
TEPMUHOJIOTHEH, TPAMOTHO H3jaraeT maTepual,
crioco0eH pemarb NPaKTUYECKUE
npodeCCHOHANIbHBIC  3aJladyd, HO JOMYyCKaeT
OTACJIBHBIC HGCYH_IGCTBGHHBIG OH_II/I6KI/I B
WHTEPIPETAIMH PE3yIbTATOB M BHIBOJIAX.

MOBBIILICHHBIN XOPOIIIO

66-85

OOygarommiics B TIOJHOH Mepe  BIaneeT
TEOPETUYECKMMH OCHOBAMH JAMCLMILIMHBI U
HAay4YHOM TEPMHUHOJIOTHEM, I'PaMOTHO H3JIaracT
MaTepHual, CIOCOOCH WIIICTPUPOBaTh OTBET
npuMepamu, (aktamu, JaHHBIMH  HAayYHBIX

MPOABUHYTHIN OTJINYHO

86-100
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WCCIICIOBAHUM,  IPUMEHSTh  TEOPETUYECKUE
3HAHUS U1 peleHus MIPAKTUYECKUX
npodeccHOHATBHBIX 3a7ad4. [IpaBunsHO

UHTEPIPETUPYET TMOJYyYCHHbIE pe3yNbTaThl H
JiesiaeT 000CHOBAHHBIC BHIBOJIBI.

5 MarepuajbHO-TeXHUYECKOE, MPOrPAMMHOE H Y4e0OHO-MeTOUYECKOe
odecrevyeHue TUCIUIIMHBI.
5.1 YueOnan aureparypa

OcHoBHasi yueOHasi IuTEpaTypa

1. Munienuna, C. A. DIEKTpOTEXHHUKA, HJIEKTPOHUKA U CXEMOTEXHHUKA | YIEOHUK U TMPAKTUKYM
quist By30B / C. A. Munennna, H. K. Munenun ; mox penakiueit H. K. Munenuna. —Mocksa : M31atenbcTBo
IOpaiit, 2020. — 40@. — ISBN 978-5-534-04525-3. — URAhttps://urait.ru/bcode/45033f1ata obpaieHus
31.08.2020). d'eKCT: 37eKTPOHHBIIA.

2. Hogoxwunos, O. Il. DnexTpoHHKa 1 CXEMOTEXHHUKA B 2 T ;| YUeOHMK JJIsl aKaJeMHUIecKoro Oa-
kaiaBpuara / O. I1. HoBoxwumos. — Mocksa : M3marensctBo HOpaiit, 2015. — 804. — ISBN 978-5-9916-
4182-1. — URLhttps://urait.ru/bcode/38234fhara obparienus 31.08.2020). F'eKCT: 31EKTPOHHBIN.

JonoTHUTeILHAS JTUTEpPaTypa

1. BomoBo30B, A.M. OCHOBBI 3JIEKTPOHHKH | yueOHOe mocodue / A.M. BomoBo3oB. — Mockaa |
Bonorna WNudpa-Unxenepus, 2016. 140 c. ISBN 978-5-9729-0137-1. URL:
https://biblioclub.ru/index.php?page=book&id=44418#hra o6pamenus 31.08.2020). dekcr: 3aeKTPOH-

HBI.

2. 3nsipenkoBa, T.B. DiekTporexHuKa U 3JeKTpoHUKa . yueOHoe mocodue / T.B. 3mpIpeHKoBa,
B.A. Muxees, B.A. Crapukos ; TroMeHCKUI roCyAapCTBEHHBI YHUBEPCUTET. — TIOMeHb : TIOMEHCKHI To-
CyJIapCTBEHHBIN YHUBEPCHUTET, 2013. - 412 c. - URL:

https://biblioclub.ru/index.php?page=book&id=57438&ifara oopamenus 31.08.2020). d'ekct: 3MeKTPOH-
HBII.

3. Tonunbckuit, B.b. CxemoTexHIKa aHAIOTO-IIM(PPOBBIX MpeodpazoBaTeseii: yueOHoe n3jaHue
/ B.Bb. Tonmunbckmii. — MockBa : Texnochepa, 2014. — 290c. — ISBN 978-5-94836-383-7. — URL:
https://biblioclub.ru/index.php?page=book&id=27379fara oopamenus 31.08.2020). Jekct: 3MeKTPOH-
HBII.

5.2 MarepuajJibHO-TeXHHYECKOE H odecmeueHue

JUCHHUIIJINHBI.
VYyeOHbIC 3aHATHUS 110 TUCIHUILUIMHE TPOBOAITCS B yueOHBIX ayautopusx KITIN Kem['V:

NMPOrpaMMHOeE

HauMmeHoBaHUE NOMEIIEHUN IS
MIPOBEICHUS BCEX BUOB YUCOHOM
JEATEIIbHOCTH, TPEAYCMOTPEHHOMN

y4eOHBIM TIJIAHOM, B TOM YHCJIE

IMOMEIIECHUS JJIs1 CaMOCTOSTEIb-

HOM pabOTHI

[Iepeuenb OCHOBHOTO
obopynoBanus, yaeOHO-
HATJISIHBIX IT0COOUIA
1 UCTOJIb3YEMOT0 MTPOrPaMMHOTO
obecrieueHus

Anpec (MECTONOIOXKEHHE)
HIOMEIICHHH JUIsl TIPOBECHUS
BCEX BUJIOB y4eOHOI
JesATEeIBHOCTH, IPEAYCMOTPEHHON
y4eOHBIM TIJITAHOM

222 YyeOHas aymuTopus JUIs
MIPOBEICHHUS

- 3QHATHHN JEKIMOHHOTO THUIIA,

- 3aHATHHA CceMuHapcKoro (mpak-
THYECKOIr0) THUIIA,

Cnennann3upoBaHHas
(yueOnas) mebeab. J0CKa Map-
KCPHO-MCJIOBAA, CTOJIbI, CTYJIbA.
Oob6opynoBanue Jif) §:
oMU y4eOHOro mMarepuania. ne-

654027, KemepoBckast 005acth -
Kysbacc, r. HoBoky3Henk, mp-KT
[Muonepckwii, 1. 13,mom. 1
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- TPYNIOBBIX U MUHAUBUAYAIbHBIX
KOHCYJIbTAILINH;

- TEKYyIIero KOHTPOJII U IpoMe-
J)KYTOYHOM aTTECTallUH.

peHocHoe - HOYTOYK, HPOEKTOp,
JKpaH.

Hcnoab3dyemoe  mporpammHoe
obecrieyeHue: MSWindows
(MicrosoftimaginePremium
year mo  CyOJUIIEH3HOHHOMY
norosopy Ne 1212KMP  or
12.12.2018r. mo 12.12.2021r.),

LibreOffice (cBoOOIHO
pacmpocTpaHsieMoe [10),
AHTUBHUPYCHOC 110 ESET
EndpointSecurity, JTUTICH3US
NeEAV-0267348511 10
30.12.2022 r.;MozillaFirefox
(cBoOOIHO pacrpocTpaHsemMoe

I10), GoogleChrome cgoboano
pacmpoctpansiemoe I10), Opera
(cBOOOMHO pacrpocTpaHsemMoe
I10), FoxitReader dBo6oaHO
pacmpocTpaHsieMoe [10),
WinDjView (cBoGOHO
pacnpoctpansiemoe  [10),  Su-
nekc.bpaysep (oTedecTBeHHOE
cBOOOTHO pacmpocTpaHseMoe
H@yepuer ¢ obecrneueHnemM aoc-
Tyna B QUOC.

223 JladopaTopus
IJIeKTPOHUKHU, PATUOTEXHUKH H
aBTOMATHKH. VYyeOHnas
ayIUTOpHUS IS IPOBEICHUSA

- 3aHATUN J1a0OPaTOPHOTO THUTIA,

Cneuuajan3upoBaHHast

(yueOHas) Mebeb. 0CKa MeEJO-
Bast, CTOJIBI, CTYJIbsi/
YueOHO-HATISAHDbIE
JICMOHCTPAIIMOHHBIC CTEH/IBI,
Monenu  (TeHeparopbl,  JIBUTaA-
FEa@yparopHoe oGopyIOBaHHE:
KOMIUIEKC  JIaDOpaTOpHBIA 7S
W3YICHHUS Kypca
«PaguonpueMHble  yCTPOMCTBA»,
nasuIbHas CTaHIM, ben
MasILHBIH, ociiorpadsl,
TeHEepaTOpPbl CUTHAJIOB, TEHEPATOP
pammoyacTor, aBTO-
TpanchopmaTop, MYJIBTUMETD,

nmocoous:

654027, KemepoBckast o0nacth -
Kysbacc, r. HoBoky3Helk, mp-KT
[Tuonepckuid, 1. 13,mom. 1

5.3

CoBpemeHHbBIE

npo@deccuoHaJIbHbIC

HHGpOpPMALIMOHHbIE CIIPABOYHbIE CHCTEMBI.
1. CITForum.ru - on-linebudanoreka CBOOOAHO IOCTYIMHBIX MATEPHAIOB O MH(POPMAIIMOHHBIM
TEXHOJIOTHSAM Ha PyCCKOM si3bIke - http://citforum.ru
2. Hayunas snextponHas oubnmorexka eLIBRARY.RU —xkpynHeiimmii poccuiickuii nHpopManmoH-
HBII TIOpTaJ B 001aCTH HAyKH, TEXHOJIOTUH, MEULIMHBI M 00pa30BaHusl, coJlepKani pedepaTsl U MOTHbIE

TekcThl - Www.elibrary.ru

0a3bl JaHHBIX ) |

3. EnunHoe okHO 10cTyma K 00pa3oBaTe/ibHBIM pecypcam - hitp://window.edu.ru/
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6 Huble cBeeHUsI M (MJIH) MaTePHAJIbI.
6.1. IIpuMepHbIe BONPOCHI W 3adaHust / 3aAa4u JAJIsl MPOMEKYTOUHOM

aTTecTaluu

Tabmuua 6.1 -TIpumepHbIe TEOpETHUECKUE BOIPOCH K 3K3aMEHY

Pa3znensl u TeMbl [IpuMepHBIE TEOPETUUECKUE BOIIPOCHI IIpumepHsbIe
IMPAKTUYCCKHC
3amanud /
3a1a4u
Pazgen 1. OcHoBHble moHATHS U | 1. OCHOBHBIE TIOHATHS W 0003HAYCHHUS DJICKTPUIECKUX BEIINIUH TumoBoe
MOJICITH TEOPHUHU 3JEKTPOMATHUT- | U SJIEMEHTOB IICKTpUUECKuX remneid. AktuBHble (ncrounukd DJIC HNPaKTHYECKOE
HOT'O MOJIst U TOKa) OICMEHTHI OJIEKTPHYECKON IIEMH, WX CBOWCTBA W 3aJaHue
OcHoBHbIE 3aKOHBI W | XapakTepucTHKHA.  B3auWMHble  npeoOpa3oBaHMs  AKTHBHBIX
OTpeIeIICHUs TECOPUH | INEMEHTOB. TOMOJOTHMYCCKHE TOHITHS TCOPUH DICKTPUUCCKHUX
JJIEKTPUYECKHUX ueneit, | nenei. Knaccudukanus memnei.
Tomoyiorndyeckue mapamerpel u | 2. 3akoHsl Oma u Kupxroda. [IpuHIMIEI CyNepno3uInu, KOM-
METOJBI pacyueTa IEKTPUYCCKUX | TICHCAIMH U B3AUMHOCTH.
uernen 3. Teopema 06 SKBUBAJICHTHOM aKTHBHOM JIBYXIIOJFOCHHUKE.
4. Amnamu3 W pacueT Pa3BETBICHHBIX DJICKTPHUUCCKUX IEHeH ¢
HECKOJIbKUMH MCTOYHUKAMH DHEPTHHU MyTEM [IPUMEHEHHS 3aKOHOB
Kupxroga
5. AHanu3 W pacueT pPa3BETBICHHBIX JJIEKTPUUYECKUX IIETel ¢
HECKOJIbKUMH UCTOYHUKAMH YHEPTHU METOIOB KOHTYPHBIX TOKOB,
6. Amnanu3 W pacyer pa3BETBICHHBIX JJICKTPHUYECKUX Ierneil ¢
HECKOJIbKUMH HCTOYHUKAMHK SHEPIHHU Y3JIOBbIX HAMPSIKCHU.
Paznen 2. Anamm3 | 7. CnocoObl MpencTaBicHUS W TapaMeTpbl CHHYCOUIATBHBIX Tunosoe
YCTaHOBHBIICTOCS  pekuMa B | (yHKmA. MTHOBEHHOE, CpEIHEE U JICHCTBYIOIICE 3HAUCHUS CHHY- MPAKTHYECKOE
HensX CHHYCOUJAILHOIO TOKA. | COMIAIBHOTO TOKA (HAMPSKEHUSL). 3a/laHue

MHOronoarocHble Henu
Tpex¢asuple Henu nepeMeHHOro
TOKa

8. Cocrasnenue mudQepeHIMaIbHbBIX YpaBHEHUH Ui aHaIU3a
Herned ¢ TMOCICAOBATCIBHBIM U MAPaUICIbHBIM COCTUHCHUEM
JJIEMEHTOB. AKTUBHOE, PEAaKTUBHOEC W ITOJIHOEC CONPOTHUBIICHHS BET-
Bu. BekropHas aguarpamMma = HANpsDKEHHH W TPEYrOJbHHK
COTIPOTHBIICHNHA BeTBH. Pa30BBIE COOTHOIICHUS MEXIYy TOKOM H
HaNpSKEHUEM. MomntHoCTF B HEHSIX TEPEeMEHHOTO  TOKa.
Koaddunmenr momnroctr (COSP) U €ro TEXHUKO-DKOHOMHUYECKOE
AihudemIIcKCHBIN METO pacdeTa JMHEHHBIX IETei MepeMeHHOr0
ToKa. KOMIUIEKCHBIE CXEMBI 3aMEUICHHS DJJEKTPUYECKHUX IIeTIeH.
KommiekcHOE cOmpOTHBICHHE W KOMIUIEKCHAs TPOBOAWMOCTH
BeTBU. KOMIUIEKCHasT MOIMHOCTh W 0allaHC MOIIMHOCTH B IICTIAX
CUHYCOUIAIHHOTO TOKA.

11. Pe3oHaHCHBIC SIBICHHS B SJCKTPUYCCKUX IICTIAX, YCIOBHUS
BO3HUKHOBEHUSI, IPAKTUYECKOC 3HAYCHUE.

12. YactoTHbIC CBOMCTBA IETIEH TIEPEMEHHOTO TOKA.

13. JluHeiiHble YETHIPEXIOIIOCHUKHA. YPaBHCHHS MATPUIBI U
apaMeTPhl YeTHIPEXIOIIOCHUKOB.

14. OcoOeHHOCTH aHaIM3a IeNed ¢ WHAYKTHUBHO-CBSI3aHHBIMH
3JIeMEHTaMH, TpaHc(opMaTop B JHMHEHHOM pEXHME, HIACaTbHBIN
TpaHcpopmaTop.

15. Draementbl TpexdasHeix Iemnedt. CrnocoObl HM300pakeHUs] |
coenuHeHU (a3 Tpex(a3HOTO NCTOYHHWKA IMUTAHWS U IPHEMHUKOB
SHEPIHU.

16. Tpex- ¥ 4YETHIPEXIPOBOIHBIC CXEMbI MHUTAHUS MPUECMHHKOB.
CooTHolIeHUsT MeXay (Pa3sHBIMH M JTHHEHHBIMU HANPSOHKCHUSIMHU B
cummeTpuyHoii cucteme DJC ucTouHUKA.

17. CoenuHeHus: TPHEMHHKOB Tpex($a3zHOH Imenu 3Be30H
0COOCHHOCTH MX pacyeTa MPU CUMMETPHYHBIX ¥ HECUMMETPUYHBIX
Harpy3kax. HazHaueHune HEUTpaJIbHOTO MPOBOA.

18. CoenuHeHMs MPUEMHHUKOB Tpex(hasHOM IENH TPEyroabHHKOM
0COOEHHOCTH MX pacyeTa MPH CUMMETPHYHBIX M HECHMMETPUYHBIX
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Harpy3Kax.

19. MomHocTte TpexdazHor uenu. Ko3addumueHnt momrHOCTH.
W3mepenne MomtHocTH Tpex(azHOH LenH.

20. TIlomyueHre BpalIarOIIEroCcs MATHUTHOTO TTOJIS.

21. MeToJ CHMMETPHYHBIX COCTaBJISFONIUX.

Paznen 3. Pacuer snekrpuyeckux
ueneil  mpu  NEPUOIUYECKUX
HECHHYCOUIATBHBIX BO3-
RadigesrmmpexoJHBIX TPOLIECCOB B
IensAX BO BPEMEHHOW 0OIacTH.
Hcnonb30Banne mpeoOpa3oBaHHs
Jlanmaca nnsg  aHamm3a  IIeTIEH.
[lepenarounas QyHKIUS IETH

22. Tlepuoamyeckne  HECHHYCOHMJAIBHBIC  BO3JCHCTBUSA |
pasnoxenue wux B piag  Dypee. OcobOeHHOCTH  pacuera
k03 dunueHToB psna Oypbe NpU HAIMYNKH CUMMETPUU B (hopMme
2@rndMagcumanbHble, CpPeAHHE W JICUCTBYIOI[HE HAMPSHKCHHS
(Toxu). MOIITHOCTH B LETIAX HECMHYCOMIATBHOTO TOKA.

24. AHanu3 MPOCTEHINMX YaCTOTHO-U30MPATEIbHBIX MCHEeH IMpH
MOCIIeZIOBATEIPHOM  (TApAJICIFHOM)  BKJIFOUYCHHH — PEaKTHBHBIX
JJIEMEHTOB.

25. TlomsatTme O TMEPEXOJHBIX  IpoIeccax;  KOMMYTaIus,
COOCTBCHHBIC KOJEOAHWsI IEMH W  BBIHYKICHHBIA  PEKUM.
IlepexoHbIC MPOLIECCHI B IIETISX MIEPBOI0 MOPSIKA MPH BKIIFOYCHUU
HCTOYHHKOB IIOCTOSHHBIX CUTHAJIOB.

26. TIlepexomHbple MPOLECCH B IIEMHU, COACPIKAIICH MHIYKTHBHBIMH,
€MKOCTHOW M  PE3UCTHBHBIA  3JeMeHThl  (KoJjebarenbHbIH,
ATNEPHOIUYECKHI ¥ KPUTHYECKUN PEIKIMBI).

27. VYpaBHeHHs  LeNd  4epe3  NEPEMEHHbIE  COCTOSHHS.
AHaJTUTHYECKOE pEIIeHWE YPaBHCHHWH COCTOSHUS. YPpaBHECHHUS
cBA3M. YHCIEHHOE peleHNe YPaBHEHUH COCTOSHUSL.

28. EnmunHu4Hble  cTyneH4yaras W UMIYJbCHAas  (YHKIHH.
IepexoaHasi U UMITYJIbCHASI XapaKTepUCTUKU Henu. OnpeneneHue
peaKkyy ey MpH BO3JACHCTBIH CHTHAJIOB IPOHU3BOJIBHOM (HOPMBI:
UHTETPAbl  HAJIOKEHHUS C HKCIOJB30BAHUEM IMEPEXOJHOW U
uMIyabcHOU Xapakrepuctuk nenu (Muterpan Jroamens).

29. 3akonsl Kupxroda B omneparopHoit ¢opme. OmneparopHsie
YpaBHCHHS ¥ CXEMBbl 3aMCIICHHS J3JCMCHTOB Iemu. AHamu3
MePEeXOJHBIX MPOLECCOB B IEMAX C MOMOLIBIO MPeoOpa3oBaHUs
Jlarutaca. Mcrnionb30BaHue TEOPEMBbI 3aNa3/bIBAaHUS ISl TOTYICHUSI
HM300paKEHUH CHTHAIOB.

30. Tlepematouynas (GyHKIMS HEMX W €€ CBA3b C HMMITYJILCHOM,
MepeXOJHO M YaCTOTHBIMU XapakTepucTukamu wenu. CBs3b
repenaTouHsx GYyHKIHHA ¢ anddepeHIHaTsHBIMIA  YPaBHCHUSAMA
LIEIH U 9aCTOTaAMHM €€ COOCTBCHHBIX KOJICOaHUI.

Tumnosoe
TPaKTUYECKOE
3aJaHue

Pasmen 4. Anaim3 w® pacyer
SJIEKTPUUYECKUX nenei c
HEJMHEHHBIMHU JIEMEHTAMU
OCHOBHEIE 3aKOHBI H
OTIpEeJIeNICHUs] TEOPUH MAarHUTHBIX
ueneil. AHanu3 M pacyeT Mar-
HUTHBIX LeNeH

31. BonbT-aMmnepHbIC XapaKTCPUCTHKH HEIMHEHHBIX DJICMCHTOB.
VipasnseMmble HETUHEHHbIE 3JIEMEHTBl. AHaIU3 M pacueT lenei
MOCTOSIHHOTO TOKAa C HEJIMHEWHBIMH HJIEMEHTaMU TP IMOCJeI0Ba-
TEJIbHOM U TapajlieIbHOM X BKJIIOUYEHHUHU.

32. Ananu3 M pacuer Iered NepeMEHHOTO TOKa C HEJIMHCHHBIMU
JJeMeHTaMu.  VIHepluHOHHbIC W OC3UHEPIHMOHHBIC HEITMHEWHBIC
3JIEMEHTHI.

33. Meroasl pacyeTa HEIMHCHHBIX DJICKTPHYCCKHUX IEMel ¢ Ipu-
MmeHennem DBM.

34. CaoiicTBa U XapaKTEPUCTUKH (HDEPPOMArHUTHBIX MaTEPUAIOB.
MarauTtHbI€ 1IEMU MOCTOSHHBIX MarHUTHBIX TIOTOKOB. [IpuMeHeHme
3aKOHA TIOJTHOTO TOKA JJIsl aHajM3a W pacuyeTa MarHUTHOW meru 0e3
BO3IYILITHOTO 3230pa B MArHUTOIPOBO/IE U C BO3AYIIHBIM 3230POM.
35. CxeMsbl 3aMelleHUs MarHUTHEIX 1enei. 3akon OMa U 3aKOHBI
Kupxroda 1151 MarHUTHBIX LETCH.

Tumnosoe
MPaKTUUYECKOE
3aJaHue

Paznen 5. Dnexrpuueckue nenu ¢
pacmpeieneHHbIMU TapaMeTpaMu
U NIEPEXOJHBIE MIPOLECCHI B HUX
ONeKTpu4ecKkue H3MEpeHHs U
puOOpPbI

DJIeKTpU4ecKre MalIHHBI

36. TlomsTHe o0 WemsaxXx C pPacHpelCICHHBIMH IapaMeTpaMHu.
JuddepeHnnanbapie  ypaBHCHUS JIMHUM C  PAaCIPEICICHHBIMU
napameTpami. PelieHre ypaBHCHUS JIMHUH.

37. BomHoBoe compoTtuBienne. OnpeaeicHre HaPsKSHUS 1 TOKa
B JI000H TOYKe JsmHWHW. [lamaromue W OTpPaKCHHBIC BOJIHBI.
®dazoBasi CKOPOCTb.

38. Jlunms 6e3 uckaxenuit. CorjgacoBaHHas Harpyska. BxomHoe
COTIPOTHBIICHNE HarpyXxeHHOW nuHUH. CTOsS4Yre BOJHBI B JIMHUU
6e3 moteps. berymue, cTosune 1 cMemaHHbIe BOJHBI B JIMHUH 0€3
nortepsk. [lemHas cxema.

Tumnosoe
MpaKTUIeCcKoe
3aJaHue
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39. DreKkTpoMarHUTHBIC MIPOIICCCHI npu JBHYKCHUH
OPSMOYTOJILHOW BOJIHBI MO JiMHUH. CXema 3aMelICHUS JIMHUU.
IlepexoHbIe MPOIECCHI TPH BKIFOYCHUYU JTUHUU. JIUHUS 3a]CPKKH.
40. H3MmepeHus OJJIEKTPUYCCKUX M HEIJICKTPUUCCKUX BCIUYHH.
MeToapl M3MEpPEHUIA: TPSAMBbIE M KOCBCHHBIC, HEIOCPEACTBEHHOU
OILICHKU W CpaBHEHHs. Mepbl U npeobpazoBaTen. MeTpooruye-
CKHE XapaKTEPUCTHKH CPEICTB U3MEPCHUH.

41. W3MepeHHe SJIEKTPUYECKMX BEJIHUYWH. TOKOB, HAMPSDKCHHH,
COMNPOTHUBIICHHUH, MOILIIHOCTH U SHEPTUH.

42. TIpeobOpa3oBaTeiid HEIICKTPHUCCKUX BEJIHUNH. TCHEPATOPHBIC
U apaMeTpUvecKue.

43. MocToBblE H  KOMIICHCAI[HOHHBIC METOIbl  HM3MEPCHUI
JNEKTPUYECKUX U HEAICKTPUICCKUX BEITUYUH.

44. TloHATHE SNCKTPUYCCKON MAIIUHBI, OCHOBHBIC 3JEKTPOMAr-
HUTHBIC W JJICKTPOMECXAaHHYECKUE IIPOLECCHI, MPOUCXOISAIIUC B
JNEKTPUYCCKON MAIlIUHE.

45. ACHHXpOHHBIC OJJICKTPUYECKHE MAaIlWHBL.  Ha3HaucHue,
MPUHIUN JACUCTBUS W (PU3HMKA MPOUCXOAANINX BHYTPH MPOLIECCOB,
XapaKTEePUCTUKH, KOHCTPYKLIHUS, IPUMEHEHHE.

46. CunxpoHHble MaluHbl. . HazHadeHnue, npuHOUI AeHCTBUS U
¢bu3MKa MPOUCXOMAIINX BHYTPH TIPOLECCOB, XapaKTEePUCTHUKH,
KOHCTPYKIIMS, IPUMEHEHHE.

47. MamuHbpl TIOCTOSIHHOTO  TOKa. HasHaueHWe, TPHHIIMIT
JeUcTBUS M (U3UMKA [POMCXOMSIIMX BHYTPH  IIPOIIECCOB,
XapaKTCPUCTHKH, KOHCTPYKITHS, TPUMCHECHUE.

48. Tpancdopmaropsl. Ha3HaueHue, UPHUHLIUI JCHCTBUSL |
(u3nMKa TPOUCXONAIIMX BHYTPU MPOIECCOB, XapaKTCPHCTHUKH,
KOHCTPYKIIHS, IPUMCHEHUE.

Pazgen 6. dusnyeckue OCHOBBI

SJIEKTPOHUKHU
CxeMbl 3aMEIIEHHUs, MapaMeTpsl
" XapaKTepUCTHKH

TOJTYTIPOBOTHUKOBEIX IPHOOPOB

49. CocTosiHHS DJICKTPOHA B aTOME, CBS3H aTOMOB B KpHCTaJLIaX,
KpHUcTa/uinueckass pemerka. DOHOHBI. DHEPreTUYECKHE YPOBHHU
JJIEKTpOHAa B M30JMpoBaHHOM  arome.  OO0oOmiecTBiIeHUE
JJIEKTPOHOB B KpucTayule. BomHoBasg (yHKIMA 3JEKTpoHA B
KpHuctamie. J[BikeHHe >JEKTPOHAa B KPUCTAJUIE IMOX JEHCTBHEM
bidenBmiiocmere 30H JJICKTPOHAMM W JCJICHHE T Ha METaLIH,
IURJICKTPUKNA M TOJXyHnpoBOAHUKH. COOCTBEHHBIE MOIYIPOBOIHH-
ku. [lonsatue o npipkax. JlokanabHbIE YPOBHH B 3alPEIICHHON 30HE.
[IpuMecHbIe MOITYPOBOTHUKH.

51. Tenepauus AIEKTPOHHO-IBIPOYHBIX nap. Temnoas
renepanus. KoHLeHTpamust HocutTesleil 3apsga B COOCTBEHHOM
nosxynpoBoaHuke. Yposens @epmu. Ilonoxenue yposus depmu u
KOHLICHTpALMsl CBOOOAHBIX HOCHTENEH 3apsiia B COOCTBEHHBIX
MONyNpPOBOAHUKAX. KOHIEHTpanus  HOCUTENeW  3apsga |
roIokeHne ypoBHA @epMu B IPUMECHBIX OTYIIPOBOTHIKAX.

52. TloneBas reHepaumusi HOCHTENCH  3apsma. I eHeparus
HOCHUTEJNIeH 3apsna Tmpu coyaapeHusx. [Iporecchl peKoMOWHAIMH
HOcuTenel 3apsana. Bpems ;ku3Hu HOCUTENEH.

53. SBaenums  mepeHoca  3apsimoB.  [peitd  3apsgoB B
anekTpudeckoM  moie. Juddysus Hocurenedl  3apsma B
MOJTyNPOBOAHUKAX. [TOHATHE MOABHMKHOCTH HOCUTEIICH 3apsia U ee
3aBHCUMOCTh OT TEMIEpaTypbl. DIEKTPOIPOBOJHOCTh IMOIYIPO-
BdnHRRBEOBECHBIE W HEPaBHOBECHBIC  HOCHUTENM  3apsja.
Ksasnypouu ®@epmu. [lpeiidp u auddysuss HepaBHOBECHBIX
HOCHTEJICH. Y paBHEHUS HENPEPBHIBHOCTH.

55. Tlepexon Mexmay MoNympoBOOHWKaMU N U P TunoB. [lonaTne
CUMMETPUYHOTO M HECHMMETPHYHOTO IIepexoja. P-N mepexon B
PaBHOBECHOM COCTOSIHHH. P-N TEpexof, CMEIMICHHBIH B TMPSMOM
HaIlpaBJICHUH, KOHIIEHTpAIlMK HOocHTeNeH 3apsanoB, BAX mepexona,
CMEIIEHHOTO B MPSIMOM HaNpaBICHUH. P-NIEPexo]], CMEIICHHBIH B
00paTHOM HaIpaBJICHUH, KOHIIEHTPAIMHA HOCUTENeH 3apsaaos, BAX
repexo/ia, CMEIIEHHOT0 B 00paTHOM HalpaBJICHUH.

56. HmmynbcHbIE W BBICOKOYACTOTHBIC CBOICTBa P-N mepexoja.
Emxoctn p-nnepexona. [IpoGoii p-nnepexona.

57. TloaynpoBOJHUKOBEIC JTAOJIBI. MaJioMONIHEIC

Tumnosoe
MPaKTUYECKOE
3aJaHue
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Hble auoxabl. [lpunmmn neictBusi, BAX. WmnynscHble nuopwl,
OunmTpoHsl, Bapukansl. [lpuniun neitcteus, BAX u mapamerpsl.
TyHHeNbHBIE U JJABUHHO — IpoJieTHbIe nuoabl. [loHsTHEe 0 cxemax
3aMEILCHUS]  AJIEKTPOHHBIX  mpubopoB. Cxema  3amelieHHs
BOJHHMKOBOT'O J10/1a. KoMMyTanMoHHbIE TOTEPU B JHO/AX.

58. bBunonspsslii Tpanszucrop. YcrpoicTBo. OCHOBHBIE IPOLECCHI
npoucxomsie B TpaHsucrope (mpuHuun aeitctus). Dddexr
MOJIYJIAUUKA TOMIMHEL 0a3bl (3G dexr Dpiau). CXeMbl BKIIOYEHHS
ounonspHoro  TpaH3ucTtopa. CTaTHYeCKHe  XapaKTEPHUCTHUKH
OMIIOJIIPHOTO TPAH3MUCTOPA B cxeMe ¢ obmieit 6azoii (OB). Moxens
Dbepca — Moima. CraTudeckue MmapamMeTpbl OHTIOJISAPHOTO
TpaHsucTopa. Mozenk B 00JacTd Majoro CUrHaia (JIMHeHHas
B8 c/lApanprEmapa). mapaMeTpel W YACTOTHBIE — CBOMCTBA
OUIIOIAPHOTO TpaH3UCTOpA. 3aBUCHMOCTD rnapameTpoB
TpaH3KCTOpa OT peXHuMa M TeMieparypsl. [lapamerpsl Tpanzucropa
Kak uerblpexmnoitocHuka (h-mapamerpsl). XapaKTepHUCTHKH |
napaMeTpsl TpaH3ucTopa B cxeme O3.

60. KiroueBoil pexum paboThl OMIIOISIPHOTO TPaH3UCTOPA.
IlepexogHble XapaKTEPUCTUKU OHIOISPHOTO TPAH3UCTOpA NPHU pa-
00Te B KITIOYEBOM PEKHME.

61. TloneBoii TpPaH3UCTOP C YMPABISIOUMM P-N IEPEXOIOM.
VYerpotictBo. [puammm neficTBus. CXeMbl BKIIOYSHHS ITOJIEBOTO
TpaH3HCTOpA. Crarnueckue XapaKTEePUCTUKH MI0JIEBOTO
TPaH3UCTOpa C YOPAaBIAIOIIUM P-N  mepexonoM. YacToTHble
cBoiictBa. CXeMbl 3aMeIIEHHs U TapaMeTpbl TPaH3UCTOpa.
Pa3HOBUAHOCTH MOJEBBIX TPAH3UCTOPOB C YHPABISIOIUM P-N
6&petbmperoii TpaH3UCTOP ¢ H30JIMpOBaHHBIM 3atBopoM (MII-
TpaHzuctop). YcrpoiictBo, knaccupukanus. [IpuHImn aeicTus.
OcobeHHOCTH NpoTeKaHus (U3MUECKUX npoueccoB. CraTnyeckue
XapaKTEPUCTHUKHU MOJIEBBIX TPAH3UCTOPOB C MHIYIMPOBAHHBIM H CO
BCTPOCHHBIM KaHAJIaMH. OKBHUBAJICHTHBIE CXEMbI 3aMEIICHUS,
napamMeTpbl TPaH3UCTOPOB.

63. KitoueBoii peskuM pabOThI MMOJIEBBIX TPAH3UCTOPOB C H3OJIH-
pOBaHHBIM 3aTBOpPOM. IlepexonHble XapaKTEPUCTHKH IOJIEBBIX
TPaH3UCTOPOB NPH PabOTE B KIIFOUEBOM PEXUME.

64. Muomueiii THpUcTOp (AUMHHCTOP). YCTPOMCTBO,
JNEUCTBHS, BOJIBT — aMIEpHas XapaKTCPHCTHKA.
THpUCTOp  (TpUHHCTOP).  YCTPOHCTBO, MNPUHUMI  AeHCTBHSA,
O0COOCHHOCTH  OTIIMPAHMS 10  YNPABISIONIEMY  3JICKTPOY.
BouspTamnepHast XxapakTepHCTHKa CHIOBOTO TPHHUCTOPA.

65. HuaukaropHsle IPUOOPHI. DOTOIAEKTPUUECKUE
TTOJTYTIPOBOTHUKOBBIE MPHOOPEL. ONTO3JIEKTPOHHBIE TIPHOOPHEI.

TIPHHITHIT
Tpuoansrit

Pazgen 7. AmHanorosas
CXEMOTEXHHMKA. Y CHINTEILHEIE
KacKaJbl MIEPEMEHHOT O H
MOCTOSTHHOTO  TOoKa. OOpaTrHbIe
CBS3H B YCHIIUTEIISIX
AHaI0TOBasCXEMOTEXHHUKA.
Ucrounuku BTOPUYHOTO
JNEKTPOITUTAHUS. DTallOHHEIE
HCTOYHHUKH

66. Kiaccupukanuss 1 OCHOBHbIE XapaKTEPUCTHKU YCHUIIUTEICH.
AHanu3 paboThl OIHOKACKAJHBIX YCWIHTENCH: KOIPPUITHSHT
YCUIJICHHS, aMIUTUTYIHO-4aCTOTHBIE XapaKTEPUCTUKH.

67. Pexumbl pabOTHI M TEMIIEPATypHAs CTaOMITH3AIIH.

68. MHOrokackamHbIC YCHIUTEIIH.
69. VYcwiirenau MOLIHOCTH.

70. M30upaTenbHbIEC YCHIUTEINH.
71. Ycwiutenu — MOCTOSIHHOTO
JduddepenunanbHpie KacKabl.

72. OOpaTHbIC CBSA3M B YCHIIUTEIISAX, UX BIMSHUC HA MApaMETPhI U
XapaKTEPUCTUKU YCHIUTEIS.

73. TlonynpoBOJHHUKOBBIC  BBIIPSIMUTEIIH: Kiaccudukarys,
OCHOBHbIE MAPAMETPbI. DIEKTPUUCSCKUE CXEMbI M IPHHLIUIT PabOThI
0J1HO(a3HBIX BHIMPSIMHUTEICH.

74. DnexTpuyecKkue CXeMbl M MPUHIUI PabOThl TpeX(a3HbIX BBI-
MpSIMUATETIECH.

75. Dnextpuueckue GUIBTPHI.

76. Tlapamerpuyeckne W KOMIICHCAIIHOHHEIC
HanpspKeHust. BHeNTHUE XapaKTepUCTUKH.

77. VmnynbcHble CTAOUITU3ATOPBI HANPSOKEHHs. BHEIIHUE Xapak-
TEPUCTHUKH.

TOKa. Opeitp  Hyms1.

CTa6I/IHI/I3aT0pLI

Twumosoe
MIPAKTHIECKOE
3aJaHue
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Paznen 8. AmnamoroBast | 78. CxeMbl, CBOMCTBa M MPUMEHEHHE ONCPAIIMOHHBIX YCHIIATEIICH Tumnosoe
cxemotexuunka. Oneparmontsie u | (OY). JuddepeHuupyromniye yCUIUTENH, CyMMATOPbl U HUHTErpa- OPaKTHYECKOE
pelaromnye ycunutenu, | Topsl Ha 6aze QY. 3ajaHue
aKTHBHBIE (PUIBTPBI, KOMIAparo- | 79. YCHIMTEH MEPEMEHHOr0 TOKA. M3MepuTesbHbIE YCHIUTEIH.
puanorossle U udpossie ek- | 80. AKTHBHBIC QHUIBTPEL.
TPOHHBIE KITFOUU 81. Amnanorosbie KOMITQPaTOPBI. OrpaHuyuTeNy.
Hudposas cxeMoTexHuKa. | JlorapuMuvecKue yCUIuTE M.
bazoBsie anemeHTsl | 82. T'eHepaTopsl.
UHTETrpajJbHbIX cxeM. Tumnossie | 83. AHaIOroBbe MEPEMHOKUTEIH CUT'HATIOB.
KOMOHMHAIIMOHHBIE CXEMBI 84. KnroueBble ycTpoiicTBa Ha OWIOJSIPHBIX W TIOJIEBBIX
TpaH3UCTOpaX. bBBICTpoaelcTBHE KIIOUEH W CIOCOOBI €ro Io-
B8Gmchmanoroseie  kimoun.  CunoBble  wimoud.  KirodyeBble
YCTPOMCTBA HA MHTETPATIbHBIX MUKPOCXEMAX.
86. IIpuHIUIBI TOCTPOSHUS JOTHUECKHX 37eMeHTOB. OCHOBHBIC
JNIEKTPUYECKHE MMApaMETPhl M 3KCIUTyaTAIIMOHHBIC XapaKTEPUCTHKH
JIOTHYECKUX MUKPOCXEM.
87. Pa3HOBUAHOCTH JIOTHYECKMX HHTETPAIBHBIX MHUKPOCXEM:
TTJI, OCJI, KMOIL.
88. OcHoBbl cuHTe3a KOMOMHALMOHHBIX cxeM. KomoBble
npeoOpazoBarenu. [lludparoper u aemmdparopsl. Jlormueckne
KOMMYTATOPHI (MYJIBTHILIEKCOPHI U 7€ MYJIbTHIIICKCOPHI).
89. Cymmaropsl. CxeMmbBl yCKOPEHHOrO ImepeHoca. JIBoWdHbIC
KOMITapaTopBhl.
Pasgen 9. | 90. Munumuzanus JIOTUYECKUX GyHKIHH, CHHTE3 Tunosoe
[MocenoBarenbHOCTHBIC KOMOHMHAIIMOHHBIX HU(POBBIX YCTPOUCTB. NPaKTHYECKOE
ippetacigropotiaear ananoro- | 91. Tpurrepsl. AcHHXpOHHBIE M CHHXpOHHBIe RSapurrepsr. D- 3a/laHKe

IUQPOBBIE MPEOOPA3OBATEIIH.

MCTO,HI)I nu CpeacTBa
aBToOMaTu3aluu
CXCMOTCXHHUUYCCKOTO
IMPOCKTUPOBAHUA QJICKTPOHHBIX
CXEM

tpurrepsl u T-Tpurrepsl. YHusepcasibhbie JK-Tpurrepsi.

92. [lBouuHble W JABOMYHO-ICCATHYHbIE cueTynku. CuHTE3
CHHXPOHHBIX M ACHHXPOHHBIX CYMMHPYIOIIUX, BBIYHTAIOIINX U
PEBEPCHUBHBIX CUETYHKOR.

93. Peructpsl namsTu U CABHTA.

94. Iludposeic aBTOMaThl. ABTOMaThl Mminm u Mypa. Cunte3
IU(POBBIX AaBTOMATOB.

95. Kiaccuduramus crmocobos AIIIl - IAIl npeoOpa3oBaHwMii;
ITAII ¢ npenu3nOHHBIMH PE3UCTUBHBIMU MATPHIIAMHU.
96. AIIIl UMKIMYECKOTO PABHOMEPHOTO M
ypaBHoBemnBanus. Cliefisiiee ypaBHOBEIIMBAHHE.
97. ALl nBOHHOr0 MHTETPUPOBAHUSL.

98. OcHoBHBIE 33J]a4l aBTOMATH3AIMH CXEMOTEXHHYECKOTO IPO-
EKTHPOBAHUS 3JIEKTPOHHBIX CXEM.
99. Maremartuyeckue MOJCIH
JJIEMEHTOB JICKTPOHHBIX CXEM.
100.TocTpocHre MaTeMaTHYSCKHUX MOICICH JJIEKTPOHHBIX CXEM
[0 CTPYKTYPHBIM U IPUHIUITHAIBHBIM CXEMaM.
101.MartemaTu4ecKkue METObI, MPUMEHSEMbIE TIPH PEIICHUU
3a]]a4 aHaM3a U CHHTE3a JIEKTPOHHBIX CXEM.

HOPa3psIIHOTO

AaHaJIOI'0OBBIX u III/I(l)pOBI)IX

TunoBbie MNPAKTHICCKHUE 3aJaHUsA

agrwnE

3ajaya Ha pacueT PeKUMOB B IPOCTOM L[ENMU MOCTOSHHOTO TOKA.

3agava Ha pacyeT peKUMOB B MPOCTOM LIEMU CUHYCOUJATBLHOIO TOKA.
3amava Ha pacyeT peKUMOB B MMPOCTOM Tpex(a3Hoii e CHHYCOUIATHHOTO TOKA.
3amaya Ha pacyeT peXHUMOB B IMPOCTOI 1IN HECUHYCOUIaILHOTO TOKA.
3ajaya Ha pacueT MepexoJHOTO Mpoliecca B LIETIH IEPBOr0-BTOPOTO MOPSIKA.

6.2. IlpuMepHbIe 3aIaHUSI KOHTPOJIbLHOH PadoThI

3ananmue 1.

[IpuBeneHa cxeMa 3JIeKTPUYECKON LIENHU MTOCTOSHHOrO ToKa. HailTu TOKM B BETBSAX LENU METOIAMMU:
1) 3akoHOB Kupxroga;
2) KOHTYPHBIX TOKOB;
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3) Y3JIOBBIX IOTCHIIHAIOB.
Brranciuts HAIMpsOKCHUA Ha OTACIBHBIX 3JICMCHTAX, MOIHOCTU OTACIBHBIX MCTOYHUKOB WU IMPUCM-
HHUKOB DHEPTHH, a 3aTEM IPOBEPHUTH OATAHC MOIHOCTEH.

JT\J

3ananmue 2.

[IpuBenena cxema 3JeKTPUUECKOI 1ienu nepeMeHHoro Toka. Yacrora Toka B cetu 50 I'u. Haiitu to-
KH B BETBSX LIEIIU METOAAMH:

1) 3akoHOB Kupxroda;
2) KOHTYPHBIX TOKOB,
3) Y3JIOBBIX MIOTCHIIUAJIOB.

BberuncinuTh HalpspKEHHS HA OTIENBHBIX DJIEMEHTAaX, aKTUBHBIE M PEAKTMBHBIE MOLIHOCTH OTHAEIb-
HBIX HICTOYHUKOB M IPUEMHUKOB SHEPIUH, a 3aTeM MPOBEPUTH OaslaHC MOIIHOCTEH. OnpenenuTh moKa3zaHus
BaTTMETpa.

CBeeHUA 0 pa3paboOTKe U YTBEPKAEHUU paboyeid NporpaMMbl AU CHMILTUHbI

Pabouass mporpamma mucnurumasl b1.0.12. «©nekTpoHWKAa W 3JIEKTPOTEXHUKA» COCTaBJICHA B
coorBercTBUM ¢ ®PI'OC BO u yrBepkaena B komruiekre ¢ OOIl nanpasienus 23.03.01 Texnocdepnas
0€30IaCHOCTD.

CocraButens (n): Topauu A.B., noteHT kKadeapsl HHGOPMATHKH U BEIYMCIUTEILHON TEXHUKH
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