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OO0uue ykazanus

KonrponpHas pabora Ne2 mo gucnumuimHe «TeopeTHdeckue OCHOBBI

ANEKTPOTEXHUKU» TMPETyCMATPUBAET BBIMOJHEHUE CTyACHTAaMU TpeX 3ajad,
koTopbie uMmeroT 100 BapwaHTOB W OTIWMYAIOTCSA NPYr OT Apyra CXeMamu |
YUCJIOBBIMU 3HAUEHUSAMM 3aJlaHHBIX BEIWYWH. BapuaHT, mojjexaniuil peiieHuio,
ompenensercss Mo ABYM MOciaeAHUM nudpaM mudpa CTyIeHTa: MO MOCIeAHEH
uudpe BbIOMpaeTCS HOMEP CXEMbl, a MO NPEANOCICIHEM — HOMEp YHCIOBBIX
3HaueHnit BenmmunH. Hampumep, mmdpy 1110-C3-1345 cooTBETCTBYIOT CXEMBI 5 U
YETBEPThIC BAPUAHTHI YUCIOBBIX 3HAUCHUH.

10.

TpebdoBanusi kK 0GpOPMIICHUIO KOHTPOJBHOU Pad0ThI

PaboTa BBITIOTHSAETCS B OTAEIBHOM TETpaau Uiu Ha Juctax dopmara A4, Ha
00JI0KKE KOTOpPOM YKa3blBalOT Ha3BaHUE UCLUIUIMHBI, Kypc, (amuiuio,
M3, OTYECTBO, YUCOHBIN MU(p CTyACHTA.

[lucats cieayer Ha OJHOM CTOPOHE JUCTAa WIM Ha JBYX NOpU HATUYUHU
MIAPOKUX TMOJICH 151 3aMEYaHU .

VYcnoBue 3amaun TOMKHO OBITH MEPENHCAHO B KOHTPOJIBHYIO paboTy €O
CXEMOM 1 YHCIIOBBIMU 3HAYEHUSAMU ISl CBOETO BapHUAHTA.

PacueTHyto yacTh KaXJAOW 3aJaud CIEAYEeT COMNPOBOXKAATh KPATKUMU U
YETKUMHU MOSICHEHHUSIMU.

OCHOBHBIE  TIOJIOKEHUSI ~ pPEUICHUS  OOBSICHAIT ©  WUIIOCTPUPYIOT
ANEKTPUUYECKUMU CXEeMaMH, YepTeKaMu, BEKTOPHBIMHU IHarpaMMamMu U T.1.,
KOTOPBIE€ BBIMOJHIIOT AKKypaTHO C MOMOINbI YEPTEKHOTO HUHCTPYMEHTA.
Ha »snekTpuueckux cxeMax TMOKa3bIBAIOT MOJIOKUTEIbHBIE HAIMPABICHUS
TOKOB.

BriepKuBatOT ClAEAYIONIMN MOPSAOK 3alUCU MPU BBIYUCIICHUSIX: CHaudalia
NpUBOJAT (POpMYyJly, 3aTEM IMOJCTABISIOT YMCIIOBbIC 3HAYEHHUSI BEJIWYUH,
BXoAsAmMXx B ¢opmyny, 0e3 Kakux-iubo mnpeoOpa3oBaHuM, Jajnee
BBITIOJTHSIIOT MPEOOpa30BaHUsl C YWCIAMH, I[OCIE 3TOr0 3alUChIBAIOT
pe3ybTaT BHIYMCICHUN C YKa3aHUEM €IUHULl U3MEPEHUS.

K pabore mnpuiiaraioT nepedeHb MCHOJb30BAHHOW JIUTEPATYPhl, B KOHIIE
paboOThI CTABSAT AATy U MOJIUCH.

Pa0oThl, BBINOJIHEHHBIE HE IO CBOEMY BapHaHTy, a TAKXKE HANUCAHHBIE
HEepa300pUMNBO, HE PELICH3UPYIOTCA.

[IpaBUIIBHO BBIMOJHEHHAS] KOHTPOJIbHASL pab0Ta BO3BpAILIA€TCS K CTYJEHTY C
yKazaHueM «JlomylmieH K 3a4eTy» U Opu HEOOXOJMMOCTU C MepeyHEM
3aMe4YaHui, KOTOPbI€ CTYJEHT JIOJKEH UCIIPABUTh K 3aUeTy.

[locne momyuyeHUs OTPELEH3UPOBAHHON pabOTBl  CTYJEHT JIOJKEH
UCIIPAaBUTh BCE OLIMOKU U cAenaTh TpeOyeMble aonoiaHeHud. [Ipu 6omapmiom
KOJIMYECTBE UCTIPABICHUN OHU JENAaI0TCS B KOHIIE paOOThI.



3agaua Nel
PacyeT HecuMMeTpu4YHOI Tpexda3HOM Henu

Ha puc. 1 npeacraBieHbl BapuaHThl CXE€M HECHMMETPUUYHOU TpexdazHou
nenu ¢ cumMmerpuuHbiMu  ¢azaeiMu DJIC. Ywucnennsie 3HaueHuss OJC wu
KOMILUIEKCOB TIOJIHBIX COMPOTUBICHUN 3amaHbl B Tabn. 1. BuyrpenHumu
CONPOTUBIICHUSIMH WCTOYHUKOB, CONPOTHUBJICHUSIMU JIMHEWHBIX U HEUTPAIBHOTO
MIPOBOJIOB MPEeHEOPETraeM.

Tpebyemcs:

1. Onpenenutb pa3Hble U JTUHEHHBIE TOKU JJISI 33JJAHHONU CXEMbI COCTUHEHUS

MIPUEMHHUKOB.

2. CoctaBuTh OamaHC aKTUBHBIX, PEAKTUBHBIX ¥ TOJHBIX MOIIHOCTEH

HMCTOYHUKOB U MPUEMHUKOB.

3. Tloctpouth B macmrTabe BEKTOPHYIO IUArpaMMmy HamNpsDKCHHM W HAa HEH

MOKa3aTh BEKTOPHI TOKOB.

Tabnuna 1

[Ipennocnenuss [TapameTps! nenu

nudpa yueoHOro E,, B Z, Om Z, Om Z; Om Z4, OM
mmdpa CTyeHTa ’ ' | ’

1 220 10-j35 | 15+j5 | 30-j14 | 25+)25
220 15+j10 | 12-j25 | 20+j17 | 18—j7
380 30-j20 | 25+j20 | 20—j30 | 15+ 35
127 10+j10 | 5-jl4 | 15+j7 | 18-j20
220 17-j20 | 15+j15 | 5-j30 | 20 +jl4
380 20+j25 | 35-j20 | 20+j20 | 30-j5
127 5-j20 | 10+jl14 | 18-j8 7+i7

220 10+j17 | 12-j35 | 15+j10 | 25-j5
380 30-j25 | 7+j35 | 17-j20 | 25+j15
127 20+j7 | 10-j18 | 14+jl4 | 7-]j25

OO 0N OB lW|IN

Teopetnyeckuii MaTepuan U IpUMepHI pacueTta npuBeaeHs B [1; 2; 3; 4; 5;

6: 8].
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Выделение
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MeTtoaudeckue YKa3aHusd K 3aqa4e Nel

Tpexdazuble 11enU SBIAIOTCA PA3HOBUAHOCTHIO IIENEH CHUHYCOWAAIBLHOTO
TOKa, MOATOMY JUIsl UX pacdeTa MPUMEHUMBI OOIINE METOAbl B KOMILIEKCHOU
(dhopMe 3aIuCcH ¥ MOXKHO CTPOUTH BEKTOPHBIC JUATPAMMBI HAIIPSXKEHUH B TOKOB.

1. IIpu coenuHEHWM MCTOYHWKA W TPUEMHHUKA 38€300U Oe3 HelumpanibHO20
nposooda (puc. 2) Hauboiee ymIOOHBIM METOIOM pacyeTa SBIIIETCS METOMA ABYX
y3JI0B.

jA 7/
E p =4
. I Z
EB _BD =5
0t O——1— 1o
e 2 L Z
C@ {1
Puc. 2

CHavana Onpe/eNsioT HapPsSKeHNe cMellenns Heiitpamn U, (HampskeHne
mexay y3namu 0 u 0):
_EAYA+EgYp+EcYc

U, = ,
Ya+tYpg+Ye

rie Y, Yg, Y — KOMIUIEKCHbIE TPOBOJUMOCTH (pa3 MpUEMHHUKA!

1 1 1
Ya=s— Yeg=— Yc=—.

Za Ly L

Tornma ¢a3ubie HanpsHKEHUS TPUEMHUKA.

U;x = EA - Uo’



c =Ec —U,.

Toxku B (pazax mpueMHUKA:

Up. ; _Ys. . _Ug
=—, I B =—, IC = —,

Zp Zg Zc

[IpoBepkoii ciry>XKUT ypaBHEHUE 10 IepBoMy 3akoHy Kupxroda:
I, +1g+1.=0.

I

2. Eciiu pueMHUKN COeTUHEHBI mpeyeonbhukom (puc. 3), To (a3Hble TOKH
ONpPENEIAI0T 1O 3aKOHY OMmar

UAB. UBC.

lag === lgc === lca = h
Pz T Zee N Zen
e Ung=Ep—Eg, Ugc =Eg—E¢, Ucy=E¢ —E,.
Jluneitnpie Toku |, I, [ BeMECHAIOT MO mepBoMy 3akoHy Kmpxroda
JJISL COOTBETCTBYIOIIUX Y3JIOB.

3. Komrieke moiaHON MOITHOCTH TpeX(a3HOro HUCTOYHHMKA, COCIUHCHHOTO
3BE3JI0U

-~ -~ .

_ — * * *
S,. =Sp+Sg+Sc =E, la+Egls+E. Ic,
* * *
rie  la, Is, lc — conpspkeHHbIE KOMILIEKCHI (Pa3HBIX TOKOB.
JleficTBUTeNbHAsT YAaCTh KOMIUIEKCA TOJHOM MOIIHOCTU — aKTHUBHAas
MOIITHOCTh, @ MHUMAas — PEaKTUBHASI MOIIIHOCTh UICTOUHHKA

-~

SI/ICT = PI/ICT + JQI/ICT A
PI/ICT = Re(SI/ICT) A QI/ICT = Im(S
[lon axkTHBHOW MOIIHOCTBIO MPUEMHUKOB SHEPrUM IMOHUMAIOT CYMMY

AKTHBHBIX MOITHOCTEH (ha3 HArpy3Ku:
Pp =Pa+Ps + P mmm

I/ICT) '

Py = Pag + Pac + Fea-

I[J'If[ peaKTHBHOP’I MOITHOCTH IIPUCMHHUKOB CIIPpaBCIJIMBbI aHAJIOIMYHBIC
COOTHOIIICHUS.

Qp =Qa + Qg + Q¢ wim



Qup = Que + Qs +Qca-

AKTUBHBIE U PpEAaKTUBHBbICE MOIIHOCTH (a3 Harpy3Kd HaXOIST dYepes
KBaJpaTbl MoOAyJed TOKOB (a3, YMHOXKEHHBIX Ha COOTBETCTBYIOIIUE
conporusieHus 3Tux (a3. Hanpumep, eciu ¢azueiii ok |, = 12e %% nporexaer
0 Harpy3Ke ¢ conpotuBieHueM Z, =r, — jX, =10—- j20, o

—12r =192 _
— 12y _— 2 —

KoMiuiekc moaHoi MOITHOCTH MPUEMHUKOB paBEH
SHp =P, + jQHp.

[IpaBusIbHOCTH pacueTa TOKOB MOKHO TIPOBEPUTH, COCTaBUB OallaHC

AKTHUBHLBIX, PCAKTHBHBIX MW IIOJHBIX MOH.[HOCTCfI HNCTOYHHMKA W IIPHUCMHHKOB
OHCPI'HUH. Ecmu on BBIIIOJHACTCA, TO 3aada pCUICHa IIPaBHUIIbHO.

4. TlocTpoeHue BEKTOPHOM JuarpaMMbl HANPSHKEHUH TpexgazHoul 1enu
MOKa3aHo Ha puc. 4.

+1
A
U,
E.l A
Uca . \\\ | c U
| A
AN
+j 0|y, I
OV
E U,
-, ) )
Uc | ° . E
B | B
C ¢ B
Ugc
Puc. 4

B BbIOpanHOM MacmTabe HampsHKEHWM  CTPOAT  PaBHOCTOPOHHUU
TPeyroIbHUK TMHEHHBIX Hanpsokennii U AB UBC, UCA. Ilepeceuenue ObuccekTpuc
YIJIOB TPEYrOJbHHUKA OIpPEACIseT IMOJOXKCHHEe HeWTpaau ucrodnuka (touku O0).
Bekropsl ¢da3nbix Hamnpsbkenuil, paBuble (azabim JJ1C E A EB, EC, [1OJIYYaroT,
coenuauB Touky O c Bepmmuaamu A4, B, C.



Ocu KOOpAMHAT KOMILICKCHOM IUIOCKOCTH, HampaBisioT U3 TO4kd 0. och
abcuucc BepTuKaiabHO (0003HAaYeHO +1), Ha HEW OTKIIAIBIBAIOT JACHCTBUTEIHHYIO
4acTh KOMILIEKCA, @ OCh OPJMHAT TOPHU30HTAIBHO BleBO (0003HAUYCHO +j), HA Hel
OTKJIJBIBAIOT MHUMYIO YaCTh.

s cxeMbl COEIUHECHHUS NMPUEMHHUKOB 38e30a 6e3 HelmpanivbHo20 Nnpo8ood
pH HECHMMETPUYHON Harpy3ke TMOSBISETCS HANpPsHKCHUE CMEIICHUE HEHTpasu

U,. Cummerpust ¢a3HbIX HanpspkeHUH npueMHuka Hapymaercs. Ot touku O

BEKTOPHOI JuarpaMMbl OTKIagsiBatoT Bektop U,, momywator touky 0 -

HEUTPAIBHYIO TOUYKY MPUEMHHUKA JHEPIUU. DTy TOUKY COEOUHSIOT C BEPIIMHAMHU
A, B u C, Ha BeKTOpHOW auarpamme OOO3HAu€Hbl (Da3HbIE HAMPSKEHUS

npuemunkoB U, Ug, U . Hagana BekTopoB TOKOB coBMeIIaroT ¢ Toukoi 0'.

Ha puc. 4 BekTtopHas auarpamMma IOCTpOEHA JUIsi CXEMbl 3Be3na 0e3
HEUTPaJIBLHOIO MPOBOJAA ISl CiIyyas, KOrja CONpPOTUBIEHHE Za — YUCTO aKTUBHOE

(I, copmamaerc U}), Z, — aktusHO-uEayKTHBHOE (I3 OTcTaeT or U} Ha yron
¢z), Z. — emxoctHoe (l. omepexaer Ul ma yron 90°). CymMMa BEeKTOpOB
I, Ig u I paBHa mymO.

5. Ecn mpueMHHUKH SHEPTUH COCIUHEHBI mpey2obHUKOM, TO TIOCTPOSHHE
BEKTOPHOI JAmarpaMMbl HAYMHAIOT C IIOCTPOEHHS TPEYTONbHUKA JIMHEHHBIX
HATIPSOKEHHH. 3aTeM CTPOAT BEKTOpa (a3HBIX TOKOB | g5, Igc, [op M3 Bepumm B,

C, A coOOTBETCTBEHHO. BEKTOpBI JMHEHHBIX TOKOB HAXOJST IMOCTPOCHUEM Ha
OCHOBaHUU TepBoro 3akoHa Kupxroda.

+1
A
) CA
e UAB 7
| "
I () A //_ ICA
Pas
I.AB
- B
U BC
Puc. 5



Ha puc. 5 mokazaH BapuaHT BEKTOPHOM JuUarpaMMbl MJii COCJAMHEHUS
MIPUEMHUKOB SHEPTUU TPEYTOJBbHUKOM JIJISl Cllydasi, KOTJla COMPOTUBIICHUE Z pg —

akTUBHO-UHAYKTUBHOE (|, oTCTaeT or U,z Ha yrom @pg), Zgc — €MKOCTHOE

(lgc omepexaer Upg. Ha yrom 90°), Z., — uucro aktusHoe (1., coBmamaer c
Uca)-
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3agaua Ne 2
Pacyer JinHeiiHOM JIEeKTPUYECKOH 1eNH MPH HECHHYCOUAATbHBIX
HANPsiZKEHUsIX ¥ TOKAaX

Ha puc. 6 mokazaHbl BapuaHTBI CXeM IIENCH ¢ UICTOYHHKOM TEPHOIHYSCKOMN
HecunycounaipbHo DJIC. Bapwanter dopmer  kpuBori DJIC e = f(wt)

n3o0paxeHnsl Ha puc. /. Ammutyna 9J1C E, yriosas yactora nepBoil rapMOHUKHU
® ¥ TIapaMeTphI IEeTH JTaHbl B Ta0I. 2.

Tpebyemcs:

1. Paznoxuth aHamutuyecku B psia Dypbe 3aJaHHYIO NEPUOIHYECKYIO
HecunyconnaibHyto DJIC e = f(wt), orpaHNYMBIINCH BBIYUCICHUEM IEPBBIX

Tpex rapmoHuk. Hanucate ypaBHeHue mraoBeHHoro 3Hauenus J/[C. Onpenenurs
JENCTBYIOIIEE 3HAYCHHE 3aJaHHON HecnHyconaansHon DJ[C.

2. PaccunTtaTh TpW TapMOHMKHA TOKAa B HEPA3BETBICHHOM YYacTKE MU C
uctounnkom DJIC. 3ammcare 3akoH wu3MeHeHus d3toro Toka | = f (ot).

Brraucnurs JelCcTBYIONICE 3HAYCHHUE TOKA.

3. IMocTpouts Tpadmku MEPBBHIX TPEX TAPMOHHUK TOKA B HEPa3BETBICHHOM
y4acTKEe IeNM U CYMMapHyl KpUBYIO TOKa, IMOJYYEHHYIO B pe3yibTare
rpaUYECKOro CIOKEHUS ITUX TAPMOHUK.

4. OnpenenuTh akTUBHYIO, PEAKTUBHYIO U MOJHYIO MOUTHOCTHU LIETIH.

5. PaccumuTaTth K03 PUIHEHT UCKAKEHUS AJIsI HECUHYCOUAAIBHOTO TOKA.

TabGnmma 2
Ipeamocneausis [TapameTps! nenu
uudpa dopma
y4eOHOTr 0o KpUBOM En, o, I, ry, L, C,
mmdpa OAC B pazn/c Om Owm MIH | MKD
CTyJICHTa
1 puc. 7, 8 50 900 25 30 40 20
2 puc. 7, 8 110 | 1000 25 20 15 50
3 puc. 7, a 150 500 10 10 10 50
4 puc. 7,6 160 | 5000 40 35 8 5
9) puc. 7, 8 100 | 10000 | 120 90 10 1
6 puc. 7, a 70 6000 45 65 9 2
7 puc. 7,6 100 800 20 25 20 40
8 puc. 7, 8 120 | 2000 35 40 14 10
9 puc. 7, a 90 600 15 20 15 30
0 puc. 7, 6 130 | 4000 100 80 20 3

Teopetnyeckuii MaTepuan U IpUMepHI pacueTta npuBeaeHs B [1; 2; 3; 4; 5;
7; 8].


Татьяна
Выделение
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MeTtoaudeckue YKa3aHusd K 3aqa4e Ne?

JInsi  BBINOJIHEHHWS  pacyeTa JJIEKTPUYECKOM 1EeNHu C  UCTOYHUKOM
nepuoanueckoit HecunycouanbHo IJ]C HeoOxonumo 3agannyo JJ1C pa3noxuThb
B psaa Dypbe, BBHIUKCIHWB IEPBbIE TPU TrApMOHUKHU. Paznoxenune B psax Pypwe
3aIaHHBIX KPHUBBIX TmpuBefeHO B [IpunoxeHun, HEOOXOAMMO pacCUUTAThH
KO3(ppUIMEHTHI psaa.

Toku B BETBAX ONPEACIISIIO, TPUMEHS MIPUHIIUIT HATOKEHUSI, OTAEIBHO I
KaXJ0M TrapMOHMYECKON cocTaBiswomen. Kaxaas rapMOHMKAa TOKa BBI3BIBACTCS
JNerUcTBUEM COOTBEeTCTBYIOMEH rapmoHukn DJIC. s Kaxaoil rapMOHHMKH LEIb
o0NajaeT CBOMM WHAYKTUBHBIM, €MKOCTHBIM M TIOJIHBIM COMNPOTUBICHUSIMHU.
NHAyKTUBHBIE U €MKOCTHBIE CONPOTHUBIICHUS I Pa3HbIX TAPMOHUK DPa3JIMYHbI.
CremyeT MOMHUTB, YTO JIJIsi TAPMOHHUKH K-0ro mopsiika HHIYKTUBHOE M €eMKOCTHOE
CONPOTHUBIICHUS OYTyT UMETh 3HAUCHUS .

1
kowC

TokH OTHENBHBIX TADMOHUK ONPEAEIISIOTCS KOMIIEKCHBIM METOOM.

JIeHWCTBYIOIIME 3HAYEHUS] HECMHYCOMAANbHBIX HamnpspkeHuil, 9/JC u TOKoB
HE 3aBUCAT OT HayajdbHBIX (pa3 TAapMOHUK U OMNPENENAIOTCA MO ACHCTBYIOIIUM
3HAYEHUSIM UX TAPMOHHYECKUX COCTABIIAIOIINX

X =KoL 1 Xg =

U2z Uz U?
Im + 2m + 3m +
2 2 2
E2 EX E?

+ im + 2m + 3m +

2 2 2

12 12 |2
Im 4 —2m 4 “8m ,

2 2 2

AKTI/IBHaH, peaKTI/IBHaﬂ U II0JIHasgd MOIIHOCTHU IICIIN OHpeI[GJIHIOT 10
dbopmynam:

U=yU2+U2+U2+U2+..=, U2+

E=+E+E?+E? + EX +...= | E}

L= 1212412412 4= 12+

k=1

o0
=> El, sing,,
k=1
S=Ul,
rne Uy, Ey, |, — mocrosuHble cocTaBisromue Hanpsokenus, 9J1C u Toka;

Q

U,,U,,U;,U, — nelictByromue 3Ha4eHUs TapMOHUYECKUX COCTaBIISAIOMINX

HaInpsHKCHUS,

E,. E,, E;, Ey — neilicTByromue 3Ha4eHUS TapMOHMYECKUX COCTaBIISAIOIINAX
OC,;

I,,1,, 15,1, — neicrByromue 3Ha4eHHs TapMOHUYECKHX COCTABIIAIOLINX
TOKa,

14



@y — pasHocTh HauanbHOH (asel DJIC v, n HavanbHOHM (asel Toka ;, K -if

TaPMOHHKH, P =W e — Wiy -

[Tpu mocTpoeHun BpeMeHHBIX Auarpamm (rpaukoB) TOKOB IO OCH abCITUCC
oTkiangbpiBaloT ot B paauaHax (B mpexenax or 0 go 2m). Torma Ha oTpeske,
paBHOM TIEPUOAY TMEPBOM TapMOHUKH ot =27, ykimaapiBaetcs K MOTHBIX
nepuooB K -ii rapmonuku. [Ipu 3ToM HavadpHyio (asy K-if rTapMOHMKH HYKHO
OTKJIQJBIBATh TI0 OCH a0CIHMCC, MEPECYUTaB €€ Ha MaciiTad MepBOil rapMOHUKH,

T.€. BMECTO I/, HEOOXOAMMO OTJIOXKHTh Vie Cnegyer DOMHHUTB, 4YTO

MOJIOKUTENbHBIE (ha3bl TAPMOHHMK OTKIQABIBAIOTCS BIIEBO, a OTpPHUIATEIbHbIC —
BIIPAaBO OT Hayajga KOOPJWHAT, TAaKXK€ HAJ0 YYEeCTh HAJIMYUE OTPUIATEIHLHOTO
3HaKa nepej Kakon-11b0 rapMOHUKOU.

Koapdunuent nckaxxenns K, paBeH OTHOIIEHUIO ACUCTBYIOLIETO 3HAYCHMS

MEpBOM TapMOHMKH K JEUCTBYIOIIEMY 3HAUYEHUIO HecuHycounanbHbix OJJIC,
HaNpsHKEHUS WK TOKA.
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3amgaua 3
Pacuer mepexoHbIX MPOLECCOB B JHHEHHBIX HENMAX C COCPETOTOYEHHBIMHU
napaMeTpamMu npu nocTostHHoii IJIC HCTOYHMKA MM TAHUS

B anexrpuueckoit nenu (puc. 8) B pe3ysibraTe KOMMYTallMd BO3HHKACT
nepexoaHbld mporecc. [lapaMeTpsl menu Is KakJAoro BapHaHTa INPUBEICHBI B
taba. 3, mocrosaHas DJIC ucrounmka E =120B, compoTtuBicHus pe3ncTopoB B
cXeMmax puc. 8 OJMHAKOBBI.

Tpebyemcs:

1. OmpenenuTs KIACCHYECKUM METOJIOM 3aBUCUMOCTH TOKOB TIEPEXOTHOTO

mporiecca OT BpeMeHH BO BeeX BeTsax cxembl ij(t), iy(t), iy(t)n manpsxenne ma
xoHeHcatope U (t), (ecou on ecTs).

2. Ha ocHOBaHWM TIONYYEHHBIX 3aBUCHUMOCTEH IOCTPOUTH TpaduKu
HaWJICHHBIX TOKOB U HAIPSKEHUSI HA KOHJIEHCATOPE.

Tabmuma 3
[Ipeanocnenuss uudpa TapaMerpsl e
yueOHoro mudpa
CTyJICHTa r, Om L, Tu C, Mx®
1 10 0,05 50
2 10 0,1 100
3 8 0,02 160
4 6 0,06 120
9) 16 0,03 80
6 18 0,06 200
7 12 0,05 100
8 14 0,1 150
9 22 0,08 100
0 20 0,1 40

Teopetnyeckuii MaTepuan U IpUMepHI pacueTta npuBeaeHs B [1; 2; 3; 4; 5;

8].
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MeTtoaudeckue YKa3aHusd K 3aqa4e Ne3

ITepexoaHbie MPOILIECCH BO3HUKAIOT B AJEKTPUYECKUX IEMSIX IPH CMEHE
PSKUMOB pabOTBl B pe3yibTaTe KOMMYTalMi (BKJIIOYCHHE, BBIKIIOYCHHE,
MEPEKII0YCHUE, M3MEHEHHE IMapaMeTPOB Iend M T.I.). llepeXxoaHble IPOLECCHI
BO3HUKAIOT TOJBKO B TE€X IIETAX, B KOTOPHIX UMEIOTCS PEaKTUBHBIE DJIEMEHTHI, TaK
KaKk TMepexoJl OT OJHOIO0 YCTAHOBMBIIEIOCS COCTOSIHUSI B JPYroe CBsI3aH C
M3MEHEHHEM DHEPTHH B JJIEKTPUUYECKUX W MATHUTHBIX MOJISIX M JIJISI MTHOBEHHOTO
W3MCHEHMS DTOr0 3allaca MCTOYHHMK JOJKEH OBII OBl 00majmaTh OECKOHEYHOM
MOIITHOCTBIO.

Knaccuueckuit MeTo1 pacueTa mepexoaHbIX IMPOIECCOB OCHOBAH HA 3AKOHAX
KOMMYMAayuu.

1. B mo00i1 BETBU ¢ HHIYKTUBHOCTBIO L TOK B MOMEHT KOMMYyTalluu i,_(O)

COXPAHSET TO 3HAYCHUE, KOTOPOE OH UMEN HEMOCPEACTBEHHO IEepe] KOMMYyTaluen
I (0_), U Jajiee U3MEHSETCs, HAaYMHAs C OTOT0 3HAYCHUS.

2. B mo6oit BeTBu ¢ emMkocThio C HampspkeHHEe Ha €MKOCTH B MOMEHT
xoMmyTammu  U.(0)  coxpaHseT To 3HAaueHMe, KOTOpPOE OHO  HMENO

HETIOCPe/ICTBEHHO Tiepen KommyTamueit U (0_), u manee m3mMensercs, HauMHAas C

3TOr0 3HAYCHMUSI.

Knaccuueckuii memoo pacuema nepexoOHulx npoyecco8 CBOIUTCA K
CHEAYIOLIEMY

1. Ha cxeme mnenu 1mocjiae KOMMYTAallMd YKa3blBalOT TMOJOKUTEIbHbBIE
HalpaBJIeHUs] TOKOB M HampspkeHuil. 3atem no 3akoHaMm Kupxroda cocTaBisioT
CUCTEMY VypaBHEHUW JUII MTHOBEHHBIX 3HAUEHH TOKOB W HANPSIKCHUU
MEPEXOAHOr0 pexkuMa. Tak Kak MmajJieHrue HAMPSHKEHUS Ha COMPOTUBIIEHUN I PaBHO

) di 1..
U, =rl, Ha MHOYKTHUBHOCTH L U = La u Ha emkocTH C Ug :Ejldt, TO IIO

3akoHaM Kupxroda wMoxeT OBITH COCTaBIICHA CHUCTEMa HMHTETPAJIBHO-
mudpepeHnanbHbIX YPABHEHUH 1S 3aIaHHOU LIETIH.

2. TlomyueHHyI0 CHUCTEMY ypaBHEHUH mpeoOpa3yloT K HEOJAHOPOIHOMY
muddepeHnaTbHOMY YPaBHEHHIO, 3alTMCAHHOMY OTHOCHTENTHHO ToKa. [lopsmox
ATOTO YPaBHEHHS PABEH YHCIy HE3aBUCHUMBIX MECT HAKOTUICHUS YHEPTUU B CXEME.
B cnydae nByx HakomuTenew >Hepruu JMHEHHOe nuddepeHnnanbHoe ypaBHCHHE
MMEET BUJI.

5. )
a-d—;+b-ﬂ+c-i: f(u),
dt dt

rae a,b,C — ko3 GUIHEHTHI, KOTOPEIE 3aBUCAT OT apaMETPOB IEIIH;

f(u) — HEOJTHOPOJHBIA WICH YPaBHEHUS, 3aBUCSIINN OT BETUYHHBI U (HOPMBI
MIPUIIOKEHHOTO K IIESTTH HAIPSHKCHUS.

3. Pemaror HeomHopomHOe nmHEWHOE muddepeHIaIbHOe ypaBHEHUE, B

pe3yabTaTe Yero HaXOoIAT HCKOMBIM TOK IIEPEXOTHOTO PEXKUMA.
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Pemenue HeomnopomHoro auddepeHnnaaIbHOTO YpaBHEHUS CKIIAIBIBACTCS
U3 O0IIero pemieHusl OJHOPOIHON YacTH 3TOr0 ypaBHEHHWs (MpaBas 4acTh paBHA
HYJII0) U YaCTHOT'O PEIICHUs HEOJTHOPOIHOTO YPAaBHECHHsI, ONPEACIIEMOro BUIOM
GbyHKIAHA f(u).

YacTHOE pENICHHE BBIPAKACT HPUHYHCOEHHBIU pedcuM, 3alaBaeMbIi
HMCTOYHHMKAMH SHEPTHH, a 00IIee pelIeHue — c80000HbIl pedcum. TakuM 00pa3zoM,
TOK IIEPEXOHOT0 IPOIecca UMEET JIBE COCTABIISIONICE
=1y, +1g,
e i,, — MPUHY IEHHAs COCTaBIISIONIAs TOKa,

I, — CBOOOJHAS COCTABIIAIONIAS TOKA.

[IpuHyXI€HHBIE COCTABJISIONIME TOKOB COBMAJAIOT C YCTAHOBUBIIUMUCS
3HAQUEHUSIMU TIOCJI€ OKOHYAHHUS TMEPEXOJHBIX TMPOIECCOB U  ONPEestoTCs
METOJIaMH, U3YYEHHBIMH B ITepBOil yacTu Kypca TOD.

OO6miee peleHHe OAHOPOAHOTO YpPaBHEHHUS 3aBUCUT OT BHJAA KOpHEU
XapakTepucTuueckoro ypaBHeHus. llepexomHbie MpoliecChl, aHAIM3UPYEMbIE B
9TOW  3ajave, I CXeM, TMoKa3aHHbIX Ha pwuc. 10, ommcwBaroTCA
muddepeHnanbHbIM YpaBHEHHEM TMEPBOr0 MOpsAJiKa, OOIllee PpEelIeHHE TaKoro
OJTHOPOJIHOTO YPAaBHEHUSI UMEET BU/I:

i, =A-e",
rae A — OCTOSIHHAs UHTETPUPOBAHUS;
P — KOpEHb XapaKTePUCTUUECKOTO YPABHEHHUSI.

JInst HAXOKAEHHS MMOCTOSHHBIX HMHTETPHPOBAaHUS A HEOOXOIMMO
ONPENCIIUTh HAYaIbHBIC 3HAYCHHWS TOKOB, KOTOpbIE MOXXHO HAaWTH U3
miuddepeHnraIbHbIX ypaBHeHHME it MomeHTa Bpemenn t=0. Ilpu sTom
YYUTBIBAIOT, YTO TOK 4Yepe3 HMHAYKTHBHOCTb M HANPSHKEHHOCTh HA EMKOCTH
BBIYUCIISIOT PACY€TOM LIENH 0 KOMMYTAIMH U TI0 3aKOHAM KOMMYTaIlHH.

XapaKkTepuCTUYECKOE YpaBHEHHE IENH  OMNPENSNISIOT W3  BXOJIHOTO
KOMILUIEKCHOTO COMPOTHBIICHHUSI CXEMBI, 3allMCaHHOTO B ONepaTopHOil (opme
Z ( p) = 0(cM. mpumephl).

CreoBaTenbHO, TOK MEPEXOTHOTO PEKIMA

i=i, +i, =i, +A-e"
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