Yupexienue o0pa3zoBaHus
“ToMmensckuil rocynaperseHubil Texaudeckuit yaugepeurer umenu [1.0. Cyxoro”

YTBEPXIAIO
I'epsoiit np@ﬁ%mop
FTLY wim. [1.O. Cyxoro”
Pz, ). ]I ACCHUUK
2014

Pervcrpamuonueiii Ne Y I —~©7wtd
{';" 4

TEOPVSI DJIEKTPUUECKMX LIETTEN

YaeOHas nporpaMma yIpesxJIeHus BEICIIEro 00pa3oBanus
. 110 yueOHON TUCIMIUIMHE JULS CIIeNHalbHOCTH
r 1-36 04 02 “TIpomMBIiuIeHHAas 3IEKTPOHUKA™

Daxynsrer SHEPreTHIECKui

Kadenpa “TeopeTHyecKue OCHOBDI 3IEKTPOTEXHAKN
Kype 2

Cemectp 3,4

Jlexiunu 51 DK3aMeH 4

Upaxruueckue (cemunap- 34 3Jauer 3

CKUe) 3aHITUS
JiaboparopHeie 3ausTus 34

A}’HHTDPHHX Hacon Iio

yaeOHOW JUCHIUTIINHE 119
Beero yacos | Dopma nosy4eHys
o yuebuolt nucuuriuae 234 o0pazoBanus ouHas

Cocraprra JL.I . BemMxosa, X.T.H., JOIEHT

2014




N

YuebHasd Hp@rpam;m COCTABNECHA HA OCHOBE y%@"mﬁ' ol YO “TTTY
um.J1.0.Cyxoro” «Tﬁ@pm SREKTPIHUSCKHAX LieTiei me,’m wuont 10.10.2013
peracTpatuoHHE N E.j”ﬁ"@‘y - 7“9/ytzu

Paccmotpena u pPKMmmoBaHa K yTReMKIEHNIO Kabenpoi «TeopeTHHeckue oc-

HOBEI 3NEKTPOTEX Hmm» 17.09.2014, riporoxon NeO2

3apenyrouii kadenpoh
7

/ -
f/f%@%’fé«f/& B.B.KporeHok
s

JYOWGLH& 4! &QK(}M@HJOB&HCS. K YIBCPMACHUIO I‘&_/‘IHOHMQIO;&H“LCKMM’ COBETOM

suepretueckoro Gaxynerera 30.09.2014, mpoToKo. MNe(1

[pencedrens

1\/ H. Hosuxoe




1. IOSICHUTEJIbHA A 3ATIMCKA

YyebHag nporpaMuma o pucuumimae “Teopus sNeKTpuIecKux nenei’” pas-
paboTana B COOTBETCTRUMHM ¢ TpeboBaHUAMU 00pa3oBaTENLHOTC CTaHapTa BBIC-
mero oOpa3oBaHUs HEPBON CTYNEHW 10 CHELUaIbHOCTH 1-36 04 02 “IIpombiui-
NeHHAas SNEKTPOoHUKa” 1 yueOHBIM IaHOM CTISHUaJIbHOCTH.

" Kype “Teopust 37eKTpHYECKHX Lenell’  sBIAeTCH OCHOBHOI 0ONIeTeXHUYECKON
ECHUTUTMEON anst cryeHton cretmansaoctd 1-36 04 02 “TIpoMbIliiennas d1eK-
TpoHrKa”. Llenbo n3ydeHyst IUCIUTITHHE SBIsSeTCst 00CCIeHeHue Ipo(eccHoHaNEHON
NOJTOTOBKH, PA3BUTHE RCEX MO3WTUBHBIX TBOPUECKMX CHOCOOHOCTEH WHKEHEPa, ero
yMenuss (GOpMyIIVIpOBAThL M MCCIEIOBATE HA JOJDKHOM YPOBHE O0IIETEOPETUIECKUE
ripobeMsl Byyiielt CHeHaTn3aluy, PA3BUBATE 1 PEAM30BBIBATE CBOM 3HAHMA B 3TOU
00IaCTH WHXEHEPHON NPAKTHKY.

Jucrurimuna “Teoprst 3MeKTPITecKuX enel” 3aHIMaeT OCHOBHOC MECTO Cpely
YHIAMEHTANLHBIX TMCLHAIUINH, ONPENeNsIOUMX TeOPETHICCKUH yPOBEHE npodeccruo-
HAJILHOU TIONTOTOBKH HHIKEHEPOR,

IpeaMeToM U3yUYeHHs NUCLUIUIMHEL SIBIITOTCS 3JEKTPOMATHATHBIC ABICHHMS 1 UX
IpUMEHeHye JULT pelieHus npobieM paJiO3IeKTPOHUKY, aBTOMATHKH, BRIHHCIHTEb:
HOU TexHHKW TIpy pa3paloTKe 3NIEKTPOTeXHMUECKUX yCTPOHCTB, OTBEYAIONINX COBPE-
MEHHBIM TPeOOBAHMIM.

OCHOBHaA 33392 M3y4EHUs! JACHUMIUHEL “Teopus 3JIeKTPUIECKHX nerneu” co-
CTOUT B YCBOGHMW COBPEMEHHBIX METOJOB MOIEIHPOBAHUA 3JIEKTPOMArHUTHBIX TIPO-
LeCCOB, METONOB AHANM3a, CHHIE3a U pacdeTa 3JIeKTPUISCKUX Lerel, SHAHNe KOTOPLIX
HEOBKOMMMO ISl TOHUMAHKS ¥ YCIEIIHOTO PelieHHs HEKEHEPHBIX pobnem Oy aymeh
CTIENUANBHOCTH. [IpH 2TOM NPENIONAraeTes pasyMHoe U OOOCHOBAHHOE NMPUMEHCHHE
CPENCTB ¥ METOJOB BLIUUCIUTENBHON TEXHUKH.

Tocne wusyueHns JUCHUIIUHBL “Teopus BJICKTPHIECKAX Hernei” CTyLEHTH
TOJDKHBL:

3HaMb!

- CBOMCTBA U METOMBI aHAIN3A IMHEHHRIX ¥ HEJWHEHHBIX DTIEKTPUIECKIX LETIeH:

- CBOMCTBA 1 METOBI AHAII3a MarHHTHEIX LIENel;

ymemu:

- MCTIONB30BATE METOML! PACYETA U AHAJIK3A 3NIEKTPUYECKUX Lerel;

- COCTARJIAITE U AHAJM3APOBATE CXEMbl 3AMELIEHIS SEKTPOTEXHUYECKIK YCTPOUCTE
U CUCTEM;

- BLITOMHATH SKCIEPUMEHTATBHBIE HCCIEIOBAHMS [IPOLECCOB B 2NCKTPUMECKIX 1
MaTrHUTHBIX HEIIX;

npuobpecmu HasbLIKU.

- IPaBIILHOM MaTeMaTHIecKkoil GopMyTMpOBKY 3a0a, PeUTacMbrX METONAMHY, U371a-
raeMBIMHK B racuurinie “Teopus aJieKTpHIecKyX Herei’”;

- IPYMEHEHUS CPEJCTE ¥ METOOB BRIYMCIUTEIBHOH TeXHUKH.

Tlpu wmanoxenny  pucaurnuesl  «TeopeTrueckne OCHOBLL  JICKTPOTEXHMKID
[IDEAITOIATACTCA JHAHME CTYNEHTAMN TAKHX PA3NeNoB (U3HKY, KaK «INEKTPUILCTBO U



MargeTusMy, «BoNHBD, «DNeKTpOANHAMUKEY, & TaKXKe TaKUX Pas3/ie/ioB MaTeMaTuKH,
kax «lIpoussosmnas u nupdepernuany, «HeonpenentHuplll U ONpeNelEHHbI HHTErpa-
ey, «dnddepernyalibubie ypagHeHUs» U MeTosl nx peuieHrs, «Teopus QyHKLumH
KOMITIEKCHOTO nepeMerdoroy, «lpeobpazosanue Oypoe-Jlamacan.

Yaebuast nporpaMma paccuntana Ha 234 daca, B ToM ymcne — Ha 119 gacos ay-
JUTOPHBIX 3aHSITUH.

Pacuipenesienue ayIMTOPHEIX 9aCcOB 110 BUAAM 3aHATHII:

— jeximy — 51 gac; o

— 1aboparopHEIe 3aHITUs — 34 4aca;

— MpaKkTuueckue 3ausruy — 34 gaca.

2. COIEPKAHUWE YHEBHOL' O MATEPHUATIA

2.1. JlexiiuoHHbBIe 3aHsSITUsI

Ne Hazpanue Tembl, CONEPKAHUE TEKIIUU O0pem
n/m B JaCax
Tperull cemectp

1 | Beeoenue. Ocrosnuie nouamus, onpedeienus u 3aKOHbl NeKMPUYECKUX U Mdae-
HUMHbBIX Yenet. ’
1.1. Beenenne., 2nexTpudeckrie W MarHUTHBIC TEMH. JIEMEHTHI JJIEKTPHYCCKUX
uenedl. AKTHBHBIC M NaccuBHBIE Lery. PUNYECKHe SBJICHUA B JIEKTPHYUCCKHX
rersax. Hayarbie abeTpakiyy, NpHMEHACMBIE B TEOPUH 2HEKTPUHECCKAX LEneH, uX
NpaKkTHYSCKOe 3HAYCHUE W I'PAHMIIB NPUMEHNMOCTH. Llenu ¢ pacnpenenenHbMu
U COCPENOTOYCHHBIME mapamerpamu. [lapamerpsl siexTpuueckux nemed. Jlu-
HEeWHBIC U HEJMHEHHbBIC IEKTPHYeCKHe U MAarHUTHBIE LENH. Y IPaBJgeMble U He-
yrpasisiemble sneventsi nemi, Verousuin 3JC v nCTOUHUKE TOKA. DieKTpuye-
CKUE CHUTHANIBI U c0CODBI MX MATeMAaTHYEeCKOTO ONucaHus. CXEeMBl SIEKTpHYe-
cxux perei. Tomonornyeckue mousTHs. OVHKUMY Uenu. 3anada anajiuza dJIeK-
TpUHECKUX Lerned. 3a1a4a CHHTE3a.

2 | Pacuem nuneiinblx siexmpuyeckux yenei 10CmoaHHo20 moxd.

2.1. Jluneliaple 37EKTpUYUCCKAE UENH TOCTOSHHOTO Toka. CBOHCTBA JIMHEHHEIX
nereit. 3akon Oma JUTs axTHBHOW W MaccHBHON BeTBH. 3axoHsl Kupxroda, 3aK0H
Joroyna-Jlenua. [lpeoOpazosanue nuHSHHBIX Lenell: MOCAeI0BATC/IBHOES, TIapali-
JETbHOE, CMENTAHHOe COeITHEHNe TUITa “35e31a” ¥ THIA “TPeyrOIbHHK . 2
2.2, bananc momiHocTe#, Pacuer 3AeKTpUHECKHK LENel ¢ INOMOUIBIO 3aKOHOB
Kupxroga. Meron KOHTYpHBIX TOKOB. MeTOI NPONOPUMOHAIEHOTO Hepecyera.
2.3, Tpuranun HANOXKeHU: U MeTo/ Hanoxenus. [IpuHoun s3auMmuocTH. MeTon
Y3JIOBBIX [IOTEHIUAJIOB.

2.4. TipeoOpaszosanue akTHBHBIX MapaUIeIbHEX BeTBER. TeopeMa KOMIEHCALUY,
JIMHEHHBIE COOTHOWEHHKS MEXAY HampsoKeHusME ¥ Tokamvu. Onpeneienne BXo-
HBIX ¥ B3aHMHBIX IPOBOAUMOCTEHN PACHETHBRIM B OIIBITHEIM ITYTEM.

2.5. Teopema 06 3KBUBANEHTHOM reHeparope. MeTon SKBUBANEHTHOTO I'eHEpaTo-
pa. [lepenaua sHepruy OT aKTHBHOIO JBYXIOMIOCHHKA K Harpyske. CoryacoBan-
HBIH pedxuM paboThl TeHepaTopa ¥ HarpyKu. £
Pacvem nuneiineix 3HeKmpueckux yenet 00HoMa3H020 CURYCOUOMNLHO20 MOKA.
3.1, Pacuer nenell npu cunycoupansaeix tTokax. Cuiyconpaisreie OJ1C, Hanps-

(o2




keHns U toxu. Merounnkn cunycounnansueix 3C u Tokop. Cpennee u feHcT-
Bytomee 3ragenne. OCHOBEI CUMBOJIMHYECKOIO METOIA PACHETA.

3.2. CurryconganbHbll TOK B LENHK ¢ IOCIENOBATENBHBIM COCIUHCHUEM DIICMEH-
toB R, L, C. Bonnosbie, BEXTOpHEE quarpaMMbl. MrHOBEHHAS MOLIHOCTE U KO-
sieGanys SHEPIUK B LENY CHHYCOUIaNsHOro Toka. 3akoH Oma u 3axoHbl Kupxro-
{ba B xoMrekcHOM Ppopme. TpeyronpHuK conpoTubieRni. CHryCconIaibHBIH TOK
B Lenu ¢ mapamnensibiM coequnenueM R, L, C. TpeyronsHuK HpoBOAMMOCTEH.
CxeMBl 3aMeIeHHs TaCCHRHOIO IBYXITONIOCHUKA.

3.4. AKTHBHAS, peakTUBHas w nonnas MotHocTd., KosdguirenT MomHoctu. ba-
JaHC MOIIHOCTEH B KomIUiekcHOH (opme. Pacuer moxazanus BartMmerpa. Jlywe-
BBIE U TOMOrpaduyueckue BEKTOPHSIEe quarpammel. O NpUMCHUMOCTH METOJOB
pacuera lenedl MOCTOSHHOTO TOKa K pacueTaMm LeleH CHHYCOMIallbHOIo TOKA.
ATNFOPUTM pacyeTa,

Pezonancuvie genenus u HacmomHble XapaKmepucmurku

4.1. PezoHaHCHBIE ABJICHUS U YACTOTHBIE XapakTepucThku. Pesonanc B Hepas-
BeTBIEHHON nenu. YacToTHBIE XapaKTepUCTHKH, U30HpaTebHble CBOWCTBA TMO-
CTIeJIOBATEIPHOrO PE3OHAHCHOTO KOHTYypa. Brmsmue HOGPOTHOCTH KOHTYpa Ha
dopmy pezonaHcHOH KpuBOH. PesoHanc Tokob. Pe30Hanc B CIOMHBIX LEIsX.
YacTOTHBIE XapaKTepHCTUKY LIENeH, colepialinx TONbKG PeaKTHBHBIC DJICMEH-
Th1. [pakTrHeckoe 3HAYEHNE PE30HAHCA B DIEKTPHICCKUX LETIX.

[Jenuy co 83auUMOUHOYKIMUSHBIMY CEAZAMU

5.1. Pacuer uenelt co B3auMHON WHIYKTHBHOCTBIO. MHIYKTHBHO-CBA3AHHBIE 3JIC-
MEHTBI 3JIeKTpruecKolt nemu, TpaHcdopmaTop ¢ MTUHEHHBIMH XAPaKTEPUCTHRKAMH.
Vneanpueii tpancdopmarop. Cxema 3amelteHus 6e3 B3aUMHO-UHIYKTHBHBIX
CBsi3EH.

Wroro: 3 cemectp

17 .

HerrepTrill cemecTp

6

Pacuem mpexghasnvix yeneii

6.1. Muorodasurie uenu u cucteMsl. [ToraTae o TpexPasHeiX HCTOYHHUKAX TUTa-
nuist. PacueTsrt TpeX(asHBIX Herel B CHMMETPUHHBIX M HECUMMETPUHHBIX DEXH-
Max. :

~J

Teopus uemupexnonIoCHUKOG

7.1. Pasnuunpie BUABI YPABHEHUH YeTHIpeXTOMOCHNKOB. CHCTEMB! IIAPAMETPOB U
UX B3aUMOCBA3E. Onpejenenue Koo(QPUIMECHTOB YSTBIPEXTIONIOCHHKOB, JKBUBA-
JICHTHBIC CXeMBI 3aMEIIeH s B3AUMHBIX YETLIPEXITONIOCHUKOB

7.2. XapakTepucTHIECKHE NapaMeTphl YeTHPEXIOIIOCHUKOB, CxeMuble QyHKIHH
¥ HaCTOTHBIE XaPaKTEPHCTHKA.

7.3. Crioco6nl COSAUHEHUS HETBIPEXIIOIIOCHUKOB: TOCTIEeNOBATEIIBHOE, Hapan—
JeJBHOE, CMelanHoe, Kackagnoe. Pacuer xoadduimenta nepenads no #Hampsi-
KeHUto U ToKy. OOparusie cas3u. Llenpie cxemeL

b

[Mepexoonsle npoyeccel 8 MUHEUHBIX JNEKIMPULECKUX YETAX.

8.1. Pacuer mepexonHbIX MPOLECCOB B IMHENHBIX 3eKTpuueckux nemsmx. Obuiue
TOHATHS, 3aKOH KOMMYyTalud. Pacder HE3aBHCHMBIX X 32BHCHMBIX HaYaIbHBIX
yenopuit. [lopsnox dpopMuposanus U crocoGh! pEIeHYs IUHAMATCCKIX YPaBHE-
HUH. .

8.2. Knaccmuecknil meton pacdera. [lpuayiieHHBI! # CBOOCHHBIR DPEICHM.
Brmouenye nenu R, L, C Ha NOCTosHHOE H cUHYCOMaansHoe Hanpsoxenne, Ko-
potkoe sambikanne uerd R, L. Brrrowenne venu R, C pa HATPSKEHAS TIPAMO-
YTOJIBHOHN BOPMBI.

8.3, TlepexonHo#l npouece B Hepas emol uenu R, L, C: anepuonavueckuit




Iponece, MPeneAs b cy4al anepuoInvecKoro IpoLecea, NePUOIUIECKUH Tpo-
Lecc. ‘

8.4, O6uwmit cnyuail pacuera NepPexXOHEIX MPOUECCOB. ANIMOPUTM pacyeTa KIlac-
CUYECKAM METOJOM.

8.5. Oneparopupnii MeTon pacuera. Opurunans! u uzobpaxerus. Murerpan Jlai-
7aca. YHeT HeHYJNEBBIX HaualbHbIX YCIOBHH.

8.6. 3axonnr Oma u Kupxroda B onepatopHOoi (popme. DKBUBAIEHTHEIE OHEpa-
TOPHEIE CXeMBl. DOpMYIIa Pa3ICKEHHA.

8.7. CriekTpanbubiil MeToq pacyera. CHEKTpaibHOe N300paKeHUE HEHEePHOIHYC-
cxux dyuknnit. [Ipamoe u obpartHoe npeobpazoBanue Dypre. HacToTHBIE Xapak-
TEPUCTHKH OCHOBHBLIX (YHKIIMM ¥ KX NPUMEHEHHE NpU aHali3¢ MEePEeXOJHBIX
npoteccos. Pacwers! npu Bozaeicteuu 2J]C npon3BonbHON HOPMEL.

8.8. MaTerpan Joamens. Mnterpan cBepTKH U €ro NpUMEHEHHE NIPH aHallu3e ne-
PEXOJIHEIX TpoUeccoB. [lepexonnbie M WMITYJIBCHBIE XaPaKTEPUCTUKU LETICH,
CBsI3b CO CXEMHOM (PyHKIHIEH.

8.9. MeTo/T TepeMEeHHEIX COCTOSHUS. YUCIIEHHBIE METOb! PELUEHUS YPABHEHWY
COCTOSHHUSI.

[\l

Vemanosusuiuecs u nepexoonvle npoyeccsl 6 Yensdx ¢ pacnpeoeientvlMy napa-
MEMPaMU.

9.1. YpapHenus QIMHHON JTHHUE B YaCTHBIX IPOU3BOJHBIX. Penrcnue ypasuenui
ONHOPOIHOMN JINHUY TIPH CHHYCOUTATBHOM YCTAHOBUBIIIEMCS PCKHME.

9.2. berymue BoJizbl. [anarouwe U oTpaykeHHEBIE BONHBL Henckaxaromas TuHus.
9.3. Jlunus Ge3 noreps. Pexum paGoTel nuHuM O3 HOTEPh ¢ AKTUBHOU W peak-
THBHOH marpyskoil. CornacoBanusil pesxum. YeTBepTEBONHOBOM TpaHchopma-
TOp. '

9.4. Ilpouecc BrIOUCHUS OTHOPOAHON muHuH. [Ipenomnenye n OTpaKeH’Ee BONTH
B MECTE CONPSIKEHMS IBYX NUHAN.

[N

10

Henuneiinoie 21eKmpuyeckue u MazHumuble yenu npu noCmosIHbIX 6030eUcmeu-
s, Henunetinbie siexmpuyeckue yenu npu nepuoouieckux 6030etCmeusy.

10.1. Mertonsl pacdera HENUHEHHBIX SJICKTPUUECKUX M MArHUTHBLIX LENEH Npu
[IOCTOSHHBIX TOKAX U HAIPSHKEHUIX.

10.2. OcobernocTu pacueTa HEMMHEHHBIX LENEH MpH CHHyCOMHaﬂbHOW BO3IEH-
CTBHH. METOJ TapMOHHYecKoro OajaHca, pacyeT N0 AEUCTBYIOINAM 3HAUYCHUSIM,
METOIl KYCOYHO-IMHEHHOM annpokcumatuy. llenu ¢ HeJnHEHHBIMH WHIYKTHB-
HOCTSIMH.,

10.3. OcobGenroctd K0JIe6ATENBHEIX [POLECCOB B HENHMHEHHBIK 3JICKTPHISCKUX
HEersIx. BOmpock!l yCTORIHBOCTY KOJeGaTeNbHBIX PEsKUMOB. BRIOOD SKBHBAICHT-
HOM CXEMBI JU1A PACCMOTPEHHUS! BOIIPOCOB YCTOHIUMBOCTH.

Wtoro: 4 cemecTp .

Beero




2.2. llpakTuyeckue 3aHsITus

Ne Hazpanue temel, comepikanne O6peMm
/n B 9acax
YerpepTeiilt cemectp
1| Pacuer nenelt mocTosHHOTO TOKA. 4
2 | CuMBONUUECKUM METOJ pacyera. 5
3 | Pacuer neneli HeCHHYCOMIANBPHOTO TOKA. PE30HAHC B LENH HECHHYCOH-
JAIBHOTO TOKA 3
4 | Kiaccudeckuit MeTo/1 pacyera IIepexofHbIX NPOIECCOB. 4
Onepartoprelif METON pacdeTa. 4
YacToTHeI MeTox pacuera 1
Wnrerpan lroamens. 1
5 | Onpenenenpe mapamMeTpos ypaBHEHMI YeTBIPEXITOMIOCHUKCB. Pacuer
BXOJHBIX CONPOTHBICHUN W NIEPE/IATOUHBIX XAPaKTEPHUCTHUK, 2
Pacyer BTOPHYHBIX [ApaMeTpPOB YETBIPEXMNOMIOCHHKOB. COrIACOBAHHBIH
pexum paboTHI. 2
Pacyer SKBUBANEHTHBIX TAPAMETPOB COCTABHBIX YETRIPEXIIOIFOCHIKOB. 2
Pacuer pexumoB paboTsl IIMHHEIX JTUHAL. 2
6 | Pacuer HeHHEHHBIX 1ENEN TOCTOSHHOTO TOKA. I
Pacuer MarHMTHBIX [IeNei TPY NMOCTOSHHBIX MATHUTHEBIX TOTOKAX. 1
Pacuer nenuueHON KaTyLIKK IPY CHHYCORAATEHOM HANPSKEHHIL. 2
Hroro: 4 cemectp 34
Beero 34,
2.3. Jlaboparopubie 3ansrus
Ne Haspanwe Temel, cojiepxanne O6vem
n/n B Yacax
Tperuit cemectp
1 Vcernenonanye BHEIIHIX XapaKTEPHCTHK TEHEPATOPOB. 2
2 HMccnenopanue pa3BeTBICHHBIX LENEH ITIOCTOSHHOTO TOKA. 4
3 IIpocThle Henw oHO(Aa3HOrO CHIYCOUIATEHOTO TOKA. 4
4 Hccnenosanne pesoHanca HanpsxKeHui . 4
5 Hcenenopanme pesonanca Toxa 3
Hroro: 3 cemectp 17
HWroro: 3 cemectp 17 ./
HeTBepTrilt cemecTp
6 Vlccnenopanue 1accuBHONO 9ETHIPEXIONIOCHHKA 4
7 Mcenenopanue NepexonHbIX MPOUECCOB B LEMSXK EPEOr0 MOpsIKa 4
3 Vicenenopanme neneit ¢ vecunycounansroi 2J1C 2
G Mcenenopanye nepexosHBixX TPONECcOs B LENT BTOPOTO NOPAIKA 3
10 Viccnenopanue pexnmoB paGoTe! NIMHHBX THHKH 4
Hrore: 4 cemectp 17 v
Beero | 34




3. YHEBHO-METOOUYECKAS KAPTA JUCTIVIUTHBI
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e (HEHO8HbIE NOHAMUA, ONPEOCNeHUS Il 30KOHbL MEKNPUHECRIX DA R — | mnakarer, | [1,2,3] 3aryra.
U MAZHUIHBIX Yene. ' H3M. IIpU- I.p., -
1.1. Beenenue. SNEKTPHYCCKUE U MarHHTHBIC [EMH. DJIEMEHTHI 3JIeK- Boprl YCTHEBIN
TPUYECKUX [eneh. AKTUBHBIE U TacCUBHBIC Heny, DU3NISCKUE IBICHIS Ofpoc
B SJIEKTPUTECKUX Iersx. Hayunsie abcTpaknuu, npuMeHseMbie B Teo-
puM SIEKTPUYECKUX LCHeH, MX UPaKTHICCKOS 3HAYCHHE W TPAHULEI
npumeHuMocTu. lenu ¢ pacnpeneneHHbIME ¥ COCPEAOTOYCHHBIME Tia-
pamerpamu. [lapamerpsl snexrpuveckux neneii. JIuHeiapie u Henupeii-
EBIC DJIEKTPUYSCKHC M MATHUTHbIE LENH. YIIPaBJIseMble U HEYIIPaBJige-
MBIE oJIeMeHTsI Henu. Merounuxu 3/C 1 uetounnky ToKa. DJeKTprye-
CKHE CHIHATBl U CIIOCOOB UX MAaTeMaTHYECKOIO CMUcaHus. (XeMbl
DAEKTPHUICCKUX Henel. Tononoryueckue nousrus. GyExkuum Uemy. 3a-
Jlava adaansa SIeKTPUIecKuX nerei. 3anagda cunTesa.

2 Pacuem nuneiinblx snekmpuyeckux yeneii noCMosSHHOZO MOKA. 6 6 5 | mab. cren- | [1,2,3] tect Nel,
2.1. Jlunefinple 3MEKTPUUCCKHE EMV HOCTOSHHOTO TeKa., CroficTsa fin- JIBL, B3M. 3aI0UTa L.
HEeMHBIX Uenel. 3akon Oma [UIS akTUBHOM W NACCHBHOMK BETBH. SaKOHbI npu- 00psI p.,
Kupxroga, saxon proyns-Jlenua. [Ipeobpasoranue TUHEHHBX Heiieil: 3a4eT
MOCHCNORATENIPHOS, HApa/lIelIbHOES, CMCUIAHHOE COEIHHEHUE TUTa
“3Be3ma” M THNA “TPeYTONbHUK,

2.2. bananc MomHocTeld. Pacuer amekTpuuecKuX LEmeid ¢ MOMOIIBIO
saxonos Kupxroda. Merox koETYpHEIX TOKOB. MeTon Mpomopiuo-
HaJIEHOTO epecyeTa.




2.3, TIpWHIMI HAJTOKEHUS U METOJl HalloKeHus. [[PUHLMI B3auMHOCTH.
MeTo y3JI0BBIX MOTEHIHATIOB.

2.4. TIpeobpasopaHue akTUBHBIX NMapaUIeIbHeX Beteeil. Teopema xoMm-
NCHCAIMY, TeOpeMa BapHauuil; NWHEHHBIE COOTHOLICHUS MEX/y Ha-
TIPSOKEHUSME U ToKamu. OnpenencHue BXOOHBIX B B3aWMHBIX [TPOBO-
JUMOCTEH pAaCYETHBIM U ONBITHRIM ITYTEM.

2.5. Teopema 00 >KBHBAJIEHTHOM I'eHEpaTope. MeTo/ SKBUBATEHTHOIO
redeparopa. [lepenaya dHepruw OT aKTHBHOIO ABYXIIOMIOCHHKA K Ha-
rpPY3KE. CormnacoBanHbii pesxuM paboTEl PEHEPATOPA U HATPY3KH. -

Y Pacuén: Tune b
HO20 MOKA. .. v .‘ , _ -
3.1, Pacuer menei: npu CHHYCOWNATBHBIX ToKaX. CHHYCOMIATBHBIC
DC, Hanpsokenus v Toku. Mcrounmkn cunycougaisasx 3C u To-
xoB. CpenHee u netictByiouiee 3HaueHue. OCHOBBI CHMBOJIHUYECKOTO
METO/Ia Pacuera.

3.2. CuHyCOMIANBHEIA TOK B IEHM ¢ OCTEIOBATEILHBIM COEIUHEHUEM
snementos R, L, C. BoxHoBsle, BeKTOpHEBIE fuarpaMMbl. MrHoBeHHAS
MOLIHOCTE M KONeOaHUs 3HEPTHH B HEIU CHHYCOUAANBHOr0 TOKA. 3aKOH
Owma u 3akousl Kupxroga B xoMruiekcHol Gopme. Tpeyronsauk comnpo-
ThBNieHni. CHHYCOUTANBHEIA TOK B UEIHU C MapajUICAbHLIM COSIUREHH-
em R, L, C. Tpeyronsruk npoBoguMocteil. CXeMbl 3aMELIEHNS TACCHB-
HOTO IBYXIONIOCHUKE.

3.4. AxTuBHasL, peaKkTURHAS U oNHAS MOmHOCTH. Kooddunuent moui-
HocTH. bananc mowHocTel B KoMIUekcHOH dopme. Pacuer noxazanus
| BarT™MeTpa. Jlydesbie H TolOrpauyecKre BEKTOpHEBIE auarpammel. O
IPUMEHIMOCTH METONOB pacdera HeNel MOCTOSHHOID TOKa K pacdyeraM
1eneil CHHYCONAAIBHOTO TOKa. AJIPOPUTM pacyeTa.

[\

RIMPUYECKUX YeReTl. 00HOPATHO20 - CURYCOUOENb- |

118~ Katbl, |
eH-

HBL, B3M. |

na0. er

pu- Ho-
pBI, crai-
JibI

1 Tect NeZ,
{yermeit
[ ompoc,
.3aiura

JL.D., 3a4CT

N

PesonarcHble a6nenus U yacmomible XapaKmepucmuxy
| 4.1. PesonancHbIe SBICHHS U JaCTOTHBIE XapaKTePUCTUKH. Pe30HAHC B
Hepa3BeTBIEHHON nend. YacTOTHRIE XapaKTEpUCTHKY, u3bupaTenbHble
CBOMCTBA IOCIE0BATENBHOTO PE30HAHCHOTO KOHTYpa. BimsHue n06-
POTHOCTH KOHTYpa Ha GopMYy PEe30HAHCHOM KpuBo#. Pesonarnc Tokos.

wh

nab. creH-
hisSi

TecT Nol,
YCTHBIN
OTpoC,
3aIINTa
5D,
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Pe30HAHC B CHOKHBIX [elsX. UacTOTHbIC XapaKTEPUCTUKM LereH, co- | 3auer
JEPHANTIN TOJBKO PEaKTHBHBIE 3JIEMEHTHL [IPaKTHIECKOS 3HAMCHMC
PE3OHAHCA B DJIEKTPUIECKUIX LEIX.

5 Lienu co 630UMOUHOYKIMUGHBIMU CEA3AMU 2 — 7a6. cren- | [1,2,3] tect N2,
5.1. Pacuer memeil cO B3AUMHOM WHIYKTHBHOCTBHO. VIHIYKTHRHO- pinsi 3aIMUTa
CBS3AHHBIC HIEMEHTHI dJlekTpuueckoit nemn. Tpancgopmarop ¢ JuHEH- JL.p., 3a49€T

""" : HBIMU ' XapaKTepPUCTUKAMK. VjleanbHbId tparcdopmarop. Cxema 3ame- ‘ : Ll
F o . HeHns 663 B3aUMHO-WHIYKTUBHBIX CBA3CH. : : . i L L
5 Pacuem mpex@pasHplx fz.;zenei’z% S T 4 2 wan. tipre 14.1[1,2] Y rect Ne3,o 1
" 6.1 Muorodasmsie 1emi i cncTenmsl. [TousTue 0 TpexX$asHbIX HCTOTHU - Gopsr - [42[1]. | oxsamen
| kax nuTanus. PacdeThi Tpex(asHbIX Lenel B CUMMETPHIHBIX 1 HECHM- B REE
METPHUYHBIX PEXKUMAX. ‘ S

7 Teopus 4embipexnoioCHUKOE 4 — a6, cren- | [1,4,56] | yeTHBIH
7.1 Paznudnble BBl ypaBHEHUH YeTBIPEXTONOCHAKOB. CHCTEMBI fa- JIBI, U3M. | ompoc,
pAMETPOB U MX B3aNMOCBs3b. UnpelencHue K03 QPUIMEHTOB YETHIPEX- npu- GOpeI 33I0UTa
OOMIOCHUKOB. SKBURANCHTHBIE CXEMBI 3aMEILECHN B3aUMHBIX HCTBIPCX- J.p., 3K~
TOJTFOCHHUKOB 3aMeH
7.2. XapakTepuCTHYECKUE NapaMeTphl HETHIPEXIIONIOCHUKOB. CxemHEBIE
(G yHKIUH 4 FACTOTHBIE XapaKTePUCTUKH.

17.3. Criocobbl COCOUHEHNS UETHIPEXIOMOCHUKOB! HOCIEAOBATEILHOS,
[apalIeNbHOE, CMellaHHoe, KackanHoe. Pacder ko3(dunrenTa mnepe-
[AYH [0 HAIDKEHHIO ¥ ToKy. O6paTHpie CBs3H. LISIHBIE CXEMBL

R | [Tepexoomvie npoyeccyl 6 NUHEUHbIX 2NEKMPULECKUX LENAX. 14 12 Crafnml, [1,2,3} tect Ned,
8.1. Pacuer HepeXONHEIX IPOLECCOB B JIMHEHHEIX SJIEKTPHICCKUX IS~ 71a0. CTEH- YCTHBIN
sx. OBLIe TOHSTHS. 3aKOH KOMMYTalMi, Pacder HE3aBUCHMBIX U 33- JIBL, A3M. OTnpoc,
BUCHMBIX HadabHbIX yclopuil. Tlopsnok (GopMmMupcBanus u CHOCOOBI npu- GOpel 3aIuTa
peIeHus UHAMUIEeCKIX yPaBHCHHH. J.p., JK-

| 2.2, Kacengeckuit MeTo pacdeTa. IpUHYKIEHHBIN 1 CBOOOIHBIN pe- 3aMeH
sweum. Bromouenue nenu R, L, C Ha HOCTOSHHOS U CHHYCOUIATHHOC Ha-
npsprerre. KOpoTKoe 3aMbIKaHue HenH R, L. Brmouenue nenu R, C na
HAIPAKEHNE [IPSIMOYTOILHON (QOPMBL.




11

8.5. llepexomnuol mpouecce B HepaspersiIeHuol nernu R, L, C: anepuo-
OUYCCKUN TPOUEce, IPENerbHbd ciyyall anepuoIuyecKoro NpoIecca,
HEPUOCIUIECCKHI mporece.

8.4. Obmumit ciryuall pacueTa MepexOAHBIX POLNECCCR. AJITOPHTM pac-
4eTa KJIACCHYECKUM METOJIOM,

8.5. OnmeparopHenit MeTox pacuera. Opurnuxaist u uzobpaxenwvs. Mare-
- rpait Jlamnaca. Yyer HeHyaeBblX HaYalbHEBIX YCIOBUH.

¢:4-8.6. 3axonbi Oma u Kupxroda B oneparoproil popme. Q}KBHBELHGHTHB 1 i e

-onepatopHele cxembl. DopMyna Pa3NIOKEHUA., :
1:8.7. CnexrpansHelfl MeTOJ pacyera. Cnempaﬂbﬁoe 14306pa>;<em1e ‘He-
- IEPHOIHUECKHX. (bvpxu vit. Hpamoe u obpatnoe npeobpasopanne GDy-

HUE MNP aHalnu3e [IePEeXOIHBIX MPOIECCOB. PacueTs! npy BO3NAEHCTBHN
SHAC npon3BoNbEHON GOpPMBL

8.8. Marerpan [roamerns. Murerpan ¢BepTku U ero NpPHUMEHEHHE MIpPU
aHaM3e NepPeXOoHbIX Ipoleccos. [lepexoHbie 1 UMIYIBCHBIE Xapak-
TEPUCTHUKY LENed, CRI3b CO cXeMHOH QyHKIHeH.

8.9. Meton mepeMeHHBIX COCTOSHUS. YMCIICHHBIC METOIBI PCINEHIS
YPaBHEHUN COCTOSHUS.

; pb@ UacroTHLIS XKAPAKTCPHCTHUKN  OCHOBHBIX (byHKLLHI/I H HX HpYIMGHG—'V

Yemanogusuiuecs u nepexoonsle npoyeccol 8 Yensix ¢ pacnpeoeienmbl-
MU NADAMEMPAMU.

9.1. YpapHeHus JUIMHHOH JIMHWK B YaCTHBIX MPOU3BONHEIX. Perienue
YDaBHEHUY COHOPOLHOM JTUHUM NpH CHHYCOUNAIBHCM YCTAHOBUBIIIEM-
CSl pENUME.

9.2. Berymwme sonmel. Ilagarmomue u oTpakeHHBIe BONHBL Henckaxaro-
mas TUHUA.

9.3. JIurug 6e3 noteps. Pexxum paboTe! nuHUK 0€3 IoTeph ¢ aKTHBHOM
U peaKkTHBHON Harpy3koi. CorflacoBaHHEIN pexun. YeTBEpTHBOIHOBOK
TpaHchopmMaTop.

9.4. llpouece BKIOYEHHS ONHOPOAHOW ruuuy. [lpenomiaenue u otpa-
MEHHE BOJIH B MECTE CONPSDKEHUS ABYX THHUH.

[1.,2,3]

VCTHBIN
OIIpoC,
3amumTa
JL.p., 3K~
3aMEH
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10

Henunetinole s1eKmpuieckue 1 MAzHUIMHbLE Yenu npy NOCMOSHHBIX 603-
oeticmeusx. Henunelinbie sn1eKmpuyeckue yenu npu nepuoduU4ecKux 60s-
JeuUCmeusx.

10.1. Merons! pacueTa HEMHHEHHBIX 3MCKTPUYSCKAX U MATHHUTHBIX Lie-
el [IpY MOCTOSIHHBIX TOKAX U HATIPSIKCHUSXK.

-10.2. OcobennocTy pacyera HEMMHENHBIX NeneH MpH CHHYCOUIATBHOM

BOB&?QCTBHMT]M@TOH FapMOHHYECKOro 6aﬂaﬂca pac4det 1o ﬂ@ﬁCTByK%
TV 3HAYCHUSM, NhﬂOHiﬂ@thO.HHHeﬂHOV’aHTpORLHMaHHM LﬁHM C
HgﬂMH@HHbM@{HHHYKTHBHOCTEMH

21-10:5. QeoGeHHoTTY - KonedaTeNbHAIX npoucc OB B f{ennqeﬁHm‘(?anew
UTpHueckux Hensx. Borpockt YCTOHIMBOCTH. KONEOATEIHHBIX PEKUMOB.
£ Bribop SKBUBANSHTHOR CXEMBl I paceMOTPEH U BOTIPOCOB YCTOHUM-

BOCTH.

nab. cref-
IIBI, F3M.
npu- 0OpbI

YCTHBIN
OIpoc,
DK3aMEH
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5. HPOTOKOJI COTI [ACOBAHUS YUEBHOM ITPOTPAMMBI 110 U3V-

YAEMOUW YUEBHOW JUCHUIUIVHE C APYT UMY JUCIIUITIMHAMM

CIHELUAJIBHOCTU

Hazranue nucuumi-
JIUAHEL, ¢ KOTOPOH
TpebyeTcs cornaco-
BaHHE

~Hazeanne xadenps

HMpemnoxenns 00
N3MEHEHUIX B CO-
nepykanuy yueOHoH
TIpOTpamMMBl IO U3Y-
YaeMOW TUCUNTIIHHE

Pemenue, NpuHATOE
xagenpoit, pazpabo-
TaBHIeH yueOHYIo
porpaMMmy (¢ ykasa-
HUEeM JaThl 1 HOMEpa
IPOTOKCIIA)

“MeTomsl agatnza
W pacyera IeKTPoH-
HBIX CXeM

“Amanororas 3Jiex-
TpOHHKa™

“Teopus aBTOMATH-
HECKOTO yIIpaBJie-

29

HUA

“MHUKDPO3IEKTPOHUKE
U MEKPOCXEMOTEX-
Huka”

“TeopeTnueckue oc-
HOBEI HH(OPMALH-
OHHO-U3MEPHTENB-
HOM TEXHUKH

“IlpomplneHHas
3MeKTpoHUKa”
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