7o S AT St <A A T SIIN 2037, A
: dt g

f =i =i, =1L43+8,68 7 Sin(2551 121070

Yactb 2.

Bo BTOpOM YaCTH MHIAMBHUIYAJIbHOIO 3amaHus o
JIAXOTCS 3aBUCUMOCTH TOKOB M HampsDKEHMiT B nepuon
KaHHsi [IEPEXOTHON0 MPOLECCa, HCMOb30BaAHMEM o
ro merona. Bo BTopo# yactu HeoOxonnmo:

2.1. Jlnst 3a1laHHOrO BapHaHTa PacCYMTaTh Oneparopypy
METOIOM TMePeXOAHON mnpouecc. Haitru 3aKOHBI H3MeHenyy
TOKOB BO BCEX BETBAX CXEMBI M HANPSKEHHIT Ha emkocTy WK
MHAYKTUBHOCTH, MOCTPOMTH rpaduyeckue 3aBUCUMOCTH yc-
KOMBIX BEJIMYHH B (DYHKLIUH BPEMEHH.

22 JlaHHbIE BapvaHTa B3STh U3 TabULEL 2, ycnopns
KOMMYTallMH OMPENENSIOTCS npenonasarteneM. K 3agannof
SJIEKTPUYECKOM LM MPHIIOKEHO CHHYCOHIAJIbHOE Hampsike-
HH€ u . HauvanbHyro ¢dazy  BxomHOrO HaIpsKEHUs

Mpepe.
IIpOTe-
epaTOpHQ-

u=U, ssin(314¢ + ) OTIPENENIACTCS, UCXOAs U3 3HAYEHUS Ha-

MPSDKEHNS HA €MKOCTH MJIM TOKA HA MHIyKTHBHOCTH B MOMEHT
KOMMyTanuy (t=0).

2.3. Yenosus KOMMYTaI1H.

A. KommyTanus [IPOUCXONUT B MOMEHT Mepexo/a TOka B
MHIYKTUBHOCTH (Ha puc. 19. . .21) yepe3 Hyb.




b. KommyTauus npoucxomur s mome
MHIYKTUBHOCTH (Ha puc. 22.. .24) wyy ya
cTi (Ha puc.19.. 21) yepes MaKCUMyM.

HT nepexoma TOKa B
TIPSKEHUST Ha eMKo-

TaBnuua 2. Naunsie k 3anave. vz/

Homep R
s b
A e | U8 | R R GG
/. el 130 65 40 9 0.26 | 180
20 2 140 65 35 3 0.25 | 170
&8 - 10 PGl 7 024 [ 160
29 4 160 60 25 6 0,23 | 150
2 170 60 20 5 022 | 155
o 6 180 55 25 6 0,21 | 165
QDo | A 30 7 oEiess
2w 8 200 50 35 8 0,19 | 185
RO 92109 550 40 9 0,18 | 195
BRI o0 s 45 10 0,17 | 205
| 230 45 15 11 0,168 2215
Bl 12 | 240 35 20 12 g, 1511223
29 13 | 250 35 25 13 e REEEEs
2o 14 | 260 40 30 14 0,11 | 245
o 15 270 40 35 15 0,12 55
e i6 | 280 30 40 16 0,13 | 265
J3 17 | 290 30 45 17 0,14 | 275
2M| 18 | 300 65 20 18 0,24 | 155
19 | 290 65 5 19 0,23 | 165
20 | 280 65 30 20 022/} 435
iR 0 70 55 21 0,21 | 200
260 70 40 22 02 | 185
O3] 280 70 45 % 027 | 195
I ) 70 50 21 0,26 | 190
I R 60 60 20 02 | 180
e 220 60 65 19 0,25 | 170
R I 55 60 18 0,24 | 120
28 | 200 55 55 17 0,23 | 130
29 | 190 45 45 16 0,22 | 160
30 | 180 45 25 15 0.21 | 140




2.2. IpenMyIIECTBOM KIACCHYECKOrO Meropa SIB
ero HarisgHOCTb: NPH PACeTe LEMH SICHO BHieH xg
M3MEHEHHs BCEX TOKOB M HanpsbkeHui. Henocrarox s
HEOOXOMMMOCTh PELIEHHS KaK CHCTEMBI anpdepeniyg,

. ypaBHEHHUH NJI ONPENEJCHUs] BCEX TOKOB M Ham
MM, TaK H CUCTEMbl anreOpanyeckux ypaBHEHHI]
JIEHUS! IOCTOSIHHBIX UHTETPUPOBAHUS.

OTOro HenocTaTka JIMIIEH OMePaTOPHbI METO., ocHg-
BaHHbIH Ha 3aMeHe QYHKLIUH BPEMEHU (opHrHHana) byHkumes
HEKOW KOMILIEKCHOH MEPEMEHHON p C MOMOLIbIO npeobpaso-

JsleTCy
paKTep

€ro —

JIbHb[x
PxKeHMi Le-

AN onpepe.-

BaHus Jlamnaca:  F(p) ?j ) e
0

Ipeobpasosanue Jlannaca Moxer GbITh 3amucano Ooee
Kpatko: f(#)=F(P)(= 3Hak H300pakeHHs)

Ioncrasnss crona BMecTo f{7)3Hauenue HUHTEPECYIOIIHX
HaC QYHKIMI, MOXeEM TOIYIUTh uX u300pakeHue:
Ee Jjot

; 1.(P) U.(0) E
LplL(p)-Li, 0) |SE =2 E
£ /2

. di
i(t) |U, =i(®)R Wy = JL—
() a () Ji dt

1,
U, =;J.lcd[ I E

3necs 1;(0) u Ue(0) - cootBercrBenHo TOK B KaTyLIKe H
HaNpsKeHue Ha KOHAeHCaTOpe K MOMeHTY komMyTauun. Ta-
KUM 06pazom, OTEPATOPHBIA METOX MNO3BOJISET y4ecTh Ha-
HaJbHbIE YCIOBHS aBToMatuyecku. [Tostomy oTmagaer Hanoo-
HOCTb B pemenun cucrempy; anreOpanvecKuxX ypaBHEHHH A
ONpeReNeH s nocTosHHpIx HUHTErpUPOBaHMS,

CepbesHbim TPEUMyLIECTBOM OnepaTopHOro MeTona AB-
JAETCA TO, yTo OH TI03BOMISIET paccYUTHIBATH Lenb, HaXoAsAme-

T0Cs B nepexomnom PeXkume, kak uenm NepeMeHHOro TOK4,
pa60Tanmon B YCTaHOBIEHHOM pexume.




2.3. Tlopsimok aHanHM3a MEPEXOIHBbIX MPOLECCOB Omnepa-
TOPHBIM METOJIOM.

2.3.1. Insg NOKOMMYTaLMOHHOIO PEXKMMa BbIYMCIAKTCH
3HaueHUs] HCKOMBIX apaMeTpOB (HauaabHbIE YCIOBHUS).

2.3.2. BoluepunBaeTcs JIEKTpUYECcKas cxema uls mocie-
KOMMYTALMOHHOIO peXUMa.

2.3.3. CocTaBlsieTcs SKBUBAJIEHTHAsl ONepaTopHas cxema
3amelneHus. [Ipy 3TOM €CJM B LENH He HY/EBble Ha4alIbHbIC
yYCIIOBUsl, TO B OMEPATOPHOM CxeMe 3aMelleHus yBeannBacT-
¢Sl YMCJI0 MCTOUHUKOB MUTAHUS 3@ CUET UCTOYHHUKOB BHYTPCH-
anx DJIC, To ectb Li(0) 1 (—jf(—o)

12

23.4. Boibupaercs MeTON aHaM3a (KOHTYPHBIX TOKOB,
Y370BBIX TMOTEHIHMANOB W T.IL.) M COCTaBJAIOTCA COOTBETCT-
BYIOIINE yDABHEHHs B ONIEDATUBHOM dopme.

2.3.5. VckoMblii TIapaMeTp, TOK WM HampsHKEHUE BhIpa-
’KAIOTCS B BHJIE PALMOHATIBHON 1podu

i

Ipu 5ToM B ypaBHeHUuU N(p)HE NOIKHO ObITH CBOOOA-
Horo ko3pduumenta p . Ilyrem npeoOpa3oBaHUA OH BCernaa
MOKET OBITh MCKJIFOYEH M3 TOJyYMBLIETOCS XapaKTepUCTHHE-

CKOTIO YPaBHEHUS.
2 3.6. 3nuameHaTenb apobu M (p) MpUpaBHUBAETCA K Hy-

JI0, ¥ OMpENENSAOTCS KOpHHU p,, . sl KaXaoro u3 KOpHeH p,
onpenensorcs 3Hadenus N(p,)
23 7. Ot 3nameHatens apobu M (p) OGepercs mepsas

npounspontas M’ (p), U BLIMMCISAIOTCA €€ 3HAYEHHs IS BCex
KOpHEl XapaKTepUCTUYECKOrO yPABHEHHS.

2.3 8. B 3aBHCHMOCTH OT Xapaktepa KOpHei BeIOHpaeTcs
COOTBETCTBYIOIIAs (hOpMysa Pa3ioKEeHHs H, MOACTABHB B Hee
HaiinenHble 3Hauenus N(p)u M '(p), onpenensiercst OpUru-

HaJl MCKOMOTO TNapameTpa MepexoHOro rnpouecca B GyHKUHN
BPEMEHH.

RTR———




OpurvHaj OnmpenesseTcs no dopmyne pasnoxenus
’):Z N(p,) ep"l
# ibala(lsp oo
rne M'(p,)- mepBasi MPOM3BOIHAs 3HAMeHaTens. Yucpg

cllaraeMbiX PaBHO YHCITy KOpHel p ypaBHenust M (p,)=0.
Boicirasi  cremeHb ducautens N(p) O0mwkHa Gy
MeHbIIIE MM PaBHa BbICIIeH cTenenu M (p).

Ecau 3.4.C. MCTOUYHHKA MUTAHMS 3JIEKTPUYECKON wLemy
H3MEHsieTCs 10 CHHYCOMIAJIbHOMY 3aKOHY U €€ M300paxeHue

B3sTO Kak E(p)=—-7"

, T0 B N(p)BCE BHYTPEHHHE 3.7,
0)

JOMKHBI OBITH YMHOXKEHBI HA j , @ OPUTMHAJ ONPENeNsAThCS Mo
dopmyne

=~ N

o
n:pM (pr[)
Ecnu cpeny kopHell p, eCTb KOMILIEKCHOCOTIPSIKEHHBIE
KOPHH, TO pOpMyIIa pa3ioKeHH!sl MPUHUMAET BUL;
N
)
M (p)

Ipy HaTMYMK KPATHBIX KOPHEH:

o dD e?!
f(l)zkzm —1 | dp™D e 1
=1
: M (p)ﬁ]?
(2 - B
i 23.9. Tpu cocrasnenny OTEPAaTOPHOH CXeMbl 3amelle-
I/1306pa>i<eﬂne NOCTATOYHO CJI02KHOEC,
5 @
u=U, cosy — +U, 8in p—L

/: P
2 6
P +o’ e , TO3TOMY  LIeN1eC00

P
Pa3HO ucnonb3opary, KoMneke

Hyl0 (hOpMy 3amicH MrHOBEH-

17




5 - : jwt
: 3HaueHUsa HanpsOKEHHA: w =l e roe
HOTO
; v
i = we" -
Ero n3o0paxxeHne no Jlannacy:

‘ : 1 :
u(t)=U——=U(p)
p—j(z)

23.10. PacyeT MepexOAHOro Mnpouecca MOXHO 3HatH-
TefbHO YMPOCTHTD, €CJIH OMNEePaTOpHLIM METOAOM HaxXOOWThb
TobKO CBOOOIHYHO COCTABJISIOLIYIO TOKA. IIpu 3TOM pacuu-
THIBAIOT LieMb, B KOTOPOH OTCYTCTBYIOT BHEUIHME UCTOUHMKY,
HO CyLIECTBYIOT HEHYJIEBbIE HA4A/IbHBIC yCIIOBHS MU cBobox-
HBIX COCTABIIIOLINX TOKA B MHAYKTHBHOCTH U HANPSDKEHH Ha
xorzencaropax, T.e. BHyTpenHue JJIC:

Uc, (0)
Lich(O) Wi i

B 06mweM cirydae 3T COCTABIBSIFOLINE MOTYT OBITH OMpe-
JeNeHbl U3 YCJIOBUS I CBOOONHBIX COCTaBJISIIOIIMX TOKa B

mapykrusHocTd i, (0)=i;, (0)+7,,(0) ¥u HampskeHHs Ha
konnencarope . (0)=u., (0)+u.,(0). B atux dopmynax
i;(0) m u.(0)- TOK U HampsDKEHWE NEHCTBUTENIBHO CYyIIECT-
BYIOIIHE K MOMEHTy KommyTauuu: i, (0) u u.,,(0) - 3Hage-

HUY YCTaHOBUBIIETOCS (MPUHY>XAEHHOI0) peXXUMa B LIEMH MO-
CJIe KOMMyTaluy npu 1=0.

2.4 Tlpumep pacuera 3.

Cxema snextpuueckoii nenu gaHa Ha puc. 25. Hcxonneie
A3HHBIE 3a71aYN NpesCTaBEHbI B TAON. 6. KommyTanus npo-

HUCX
ONUT B MOMEHT, KOrja TOK B WHIYyKTHBHOCTH MPOXOIMT
14€pe3 Makcumym.




Tabauua 6

U B R, Om R,, Om ‘ L, Ml I
; &

0 5 5 ’ 10 I
22

PemeHnue.

BXOZE,
OnpenenuM Ha4abHyIO a3y HampsHKEHHUS Iz)aMM z; e
I TOTO PACCYUTAEM TOK B MHIYKTHBHOCTH J10 K YT
BxonHoe conpoTHBIEHHE LIENH

B0l +joL =25+ j3,14.0,01 = 4¢”™  Om.
- R+R,

1

Kommiexc AMIUTUTYTHOTO 3HaYEHUS TOKA B HHAOYKTHB-
HOCTH

- U B

m Z/BX 461.51035/

: /
g 77’5e](“}"~51%5 ), A

3aKOH M3MEHEHHs! MPHOBEHHEIX 3Ha4Y€HUH TOKa 0 KOM-
MYyTalHu;
i=77,5sin(314¢ SRS IS A
B moment KOMMyTatmu nipu /=0 no YCIOBHIO 3amaun
1,(0)=1,=7754, SHAYUT, sin(y - 51°35') = i
(¥ —5135")y = 9¢°

Pexume. Bxonnoe COnmpoTuBNeHye e
/ ; ~ o o

G R o 5, TN D0 = S Qe bl BiGy

Komnnexc aMl'IJII/ITyI[HOFO 3Ha‘{eHI’I}I TOKa

oLl \/5.2206,1141"35/

B 71095/
2’ 5,9¢7/32%0' 32,6e A
MI‘HOBeHHoe ;
3HaYeHye TOKa B g,
OBOM vy
PeXxume (HpHHy)KHeHHa;[ YCTano

BHBIIIE
| COCTaBJmoLL(a;I) e
"y = 52,65in(314; il098ass),

A€HHO} cocmanmomeﬁ B MOMeyT

1y (0) = 4985 A

19




[epaTOpHyI0 CXeMy 3aMeLleHus 1Jisl CBO-
romwx (puc. 26)- 3nadeHHe CBOOOIHOM CO-

~ . MOMEHT KOMMYyTalllH
CTaBnmom lB (O) = I(O) —inp (O) = 77’5 - 49’5 = 28’0 A.

OnepaTopHOe 1300paxeHne cBOOOIHOM COCTABISIOLIEH
ne

KTHBHOCTH
oka B HHIY i (O i (0) £ 78

ICB(P):R]JFpL—&er 500+ p
L

[Jo U3BECTHOMY u306paxKeHHI0 HaliieM CBOOOIHYIO CO-

CTaBIAOLLYIO TOKA. i,()= D8e i
O61iiee BbIpRXKEHNE TMEPEXONHOIO TOKa
i) =i, +i, =52,6sin(3147 +109°25') +28¢7™, A.
HanpsokeHue Ha MHAYKTHBHOCTH B EPEXONHOM npo-
1ecce |
u () = L% —165sin(314f —160°35") —140e >, B.

HaHpH)KeHPIe Ha aKTUBHOM COl’IpOTPIBJICHHH
u, (1) = Ri(t) =263,5sin(3147 + 109°25') +140e*", B.

Jlns nocTpoeHust rpakoB HEOOXOIMMO 3HATH 3aKOHBI
H3MEHECHUA Hal’lpﬂ)KeHI/Iﬁ Ha I/IHIlyKTI/IBHOCTI/I U aKTUBHBIX CO-
NPOTUBJICHUSAX IO KOMMyTaL[I/II/I:

' : o : RR
(i, = a)LIme’(“’“gO ), Um =—12

¥ g
RS

OTCrOna

u, =243sin(3147+180°), B.
u, =194sin(3141+90°), B.




2 5. TTpumep pactera 4.

OmnpenenuTh 3aKOH J3MeHeH!s HaNpsDKEHNs Ha KOHACH-
catope (puc. 27), ecin i = 100+/2 sin(3 141 — 45%),
R =R, =10 Om, C=319 Mk®.

Peluenue.

Pacuetr I[OKOMMYT&LIHOHHOFO YCTaHOBI/IBLUeFOCﬂ pexu-

Ma.

i(1) = Un___ sin(314¢ - 45°— ) =10sin314z, A,

) 1
R’ + =)
\ wc

x 1 =
= L arote(————) =—45";
@=arctg R, arctg( a)RlC)
raue

u :L[ sin(3l4t—90°):IOOsin(314t—90°), B,
G Q)C m

u.(0)=-100, B.
Torza corjaacHO 3aKOHaM KOMMYTaIluH,
u.(0-)=u.(0,)=-100,B.

OnepaTopHasi cxeMma JUisi KOMIUIEKCHBIX H300paXXeHUI
TOKOB M HANPsDKEHUH NOKa3aHa Ha puc. 28.

N300pakeHne NpUIOKEHHOTO HAMIPSKEHUS:
v E 00 D
U(p)=—"—= f.e
p= o p—j314
[To meTozy y3/10BbIX TOTEHIMAIOB

ST ] 1
R R O =1 OpC +2-U(p),

1

|
U@+ ek
2 (p)=U.(p)=—

l b
Sl e v
TR




5 —Jj10—Jj3,19-107p"" SN
z (3.19-107 p+0,2)(p- j3,14)  F,(p)’
ﬂ_}];{ HaxXO0XKIACHHUS KOMIIJIEKCA MI'HOBEHHOrQ 3HAYEeHUs

anpsKeHIs Ha KOHIGHCATOPE HCMONB3YeM Teopemy passio-
s, OnpeneNInM KOPHHU TOJMHOMA 3HAMeHaTe 15

K€
F,(p)=0: (319:107 p+0,2)(p- j314)=0:
0,2
_ j314; = =il S
7 Py = o

[Ipon3BoaAHAsA 3HaAMEHAaTEeJIs
F(p)=319-10*(p- j3,14)+3,19-10* p+0,2
Hcmosib3yst  TEOPEMY DPas3jIOKEHHUs, ONpenessieM Kom-

[71eKC MTHOBEHHOTO 3HAYCHHS HATIPSDKEHUS Ha KOHZEHCATOpe:
1, B(p) e - —J10=BION07 314 oy 10~ 31910(628) gu_— 10410

1 —
()= ; o) 73.19-10~ 314+ 0,2 319:10(-628— ;314) E m"’m *
*Me_m, & 101 /)(0.2= jO.1) _jsiae , j10C0.2+ jO,1) _ga _1- /3 o _1-j2e""" o
"0.2- 01 0,04+0,01 0,04+0,01 0,05 0,05

LR (20 j40)e™** | B.
MrHOBEHHOE 3HAUYEHHUE HaTps>KCHUA Ha KOHneHcaTope:

us (1) = Im':ilc (1)} =63,2sin(314¢ - 71,5°) — 40e ***".

I/ITaK, HCKOMO€ HaIpPsHKEHHUE HA KOHAEHCATOPE:
1, () = 63,25in(3 141 — 71,5%) ~A0e = S

PacuerHblie cxembl (puc. 1-28)

Yacrs 3.

B Tperbeii 4acTH MHANBUIYaJbHOTO 3aJaHHs HEOOXOMH-
MO MPOMU3BECTH paAcyeT MEPEXOAHOrO Mpolecca NPUMEHEHHEM
UHTerpasia /roamers.

3.1. Jina 3anannbix mapametpos (tadn. 3) cxemsl (pHE.
29, 30) u m3meHeHus HarnpsKeHHs MCTOYHHKA TIPOU3BOJIBHOI
bopmpr ONpenenuTh M3MEeHeHHe MapaMeTpoB IMepEeXORHOro
fipouecca ¢ nomowuipro uHTErpana Jdroamens.




Puc.29 Puc. 30
Ta6nuua 3. JlaHHble K 3aaaye 3.
4

X ] 50 100 100 5 0,1
30| 9 60 200 200 10 0,2
,L 3 50 150 300 15 0,3
v 100 300 400 |20 0.4
S 60 200 500 |25 SO
3n 6 100 100 500 30 0,6
= 50 300 10055 0,1
3 a 8 50 400 200 10 0,2
.,:,;:f 9 60 500 300 15 0,3
;:_u 10 100 100 400 20 0.4
R 1l 50 200 400 25 0’5
2 f: 12 60 300 300 30 0’6
- ~' 13 50 200 200 40 0,2
302 14 60 100 100 50 0)3
e’f 15 50 500 500 60 0’8
20 16 50 400 400 70 0’9

LB ORI 00 Sl L
& i 18 60 200 200 10 1.2
LS 100 s 1005 2000 a
20 e - =
el D G 3 0.1
S o R e R 1.5

22 | 100 | 700 700 :
P T B T e e =
24 60 — =
24 o Al 80 0.5




3 2. AHANM3 TEPEXONHBIX MPOLECCOB B IEKTPUYECKUX
gensix C MCTOMHUKAMH HaNpsHKEHUsT MIPOM3BOJILHON (OpMBbI
H3MEHEHHS.

B 5eKTPUYECKUX ILEMAX C MCTOYHHMKAMU 2JIEKTPUYECKON
sHeprHH, HAMPSKEHNE KOTOPDIX WU3MEHSETCs BO BPEMEHHU MO MpPO-
H3BOJIbHOMy 3aKOHY, aHaJIN3 MEPEXOAHBbIX IPOLIECCOB BBINOJIHAET-
csi ¢ IPUMEHEHHEM MHTerpasa Jroamensi. CyTb METOZA 3aK/IHO4a-
ercs B 3aMEHE PEANbHOH KpMBOM H3MeHeHHs Hampsbkenus U(t)
CTyMeHyaTol ¢ MHTEpBaIaMH AX (puc.3.1). M Tok mepexomaHoro
mpouecca i(f) pPACCMaTPUBACTCs KaK CyMMa TOKOB, BO3HUKAFOIIHX
107 NEHCTBHEM CEPUM CKAYKOOOPa3HbIX M3MEHEHHMH Hampsbke-
gt AU , CIEAYIOINX 4Yepe3 NPOMEXYTOK BPEMEHU Ax B uHTED-
Basie oT t=0 10 t.

ut

u()

i

]

1+

Puc. 31 K agaymsy rIep exoaHoro
NPOLECCA B 3JEKTPHHE0IX LENAX C
MCT OMHIICAMI HATTP K CH A

NP OM3E WIEHOA () OPMED FSMEHEHH A

Toncrasus CKay4OoK HarpPSDKEHHS KaK

‘ Au du - 1) !
L AU =2 Ax =L AX = =0
1 Ax 7 U(x)AX u mnpuHaB 174

. AU =U,, Bripaxenne Toka epexoaHOro MpoLecca samuiieT=
i ¢ i(t)=u(0)Y(r), rme Y(f)-nepexoaHas NPOBOAHMOCTE,

24




a5 Toxy npu AU = 1B.
— x+Ax (3.1) BO3BHHUKAET CKa40OK
15054 nepexonglﬁ MPOLIECC C TO-

YICJEHHO PaBH

B MoMeHT BpeMEHH 1
HampsHKeHU AU/, BBI3bIBAIOIL |
xom (1 ):u’(x)AxY(t )nae =¢—(x+ Ax)- Bpems, cooT-
BETCTBYyIOLIEE MOMEHTY cKauKOOOPa3HOro M3MEHEHNs Harps-

JKEHUS.
Torza TOK TMEPEXOAHOro MpolLiecca 3aMUIIeTCs KaK CyMm-
yKaMU HampsKEHUs

Ma TOKOB, BbI3BAHHBIX OTﬂe.ﬂbeIMl/I CKa

i(t) =u(0)Y()+ iu’ (EnAli=22= Ax)Ax

1 uHTEpBAIOB AX 10 OECKOHEYHO Ma-
puBasi, MPUOIM3UTCS 1O MCXOZ-
Oro TOKa MPUMET BUI

[Ipyt yMeHbILICHHF
JbIX BEJMUHMH CTyreHdaras K
woit U(t), 1 BbIPOXKEHHE TEPEXONH

| i(t) =u(0)Y () + Tu’ (x)Y (1 = X)dx, (3.2)

x=0

o
roe u' (x) —(dt)':"

3.3. AHanu3 BBINOJIHICTCA B ClenyIoLIeH MOCIeN0Ba-
TEJIbHOCTH.
. 33.1. OmpenensieTcs NepexoiHas MPOBOAMMOCTD UL
AHAM3UPYEMOH SNEKTPHYECKON ey Kak TOK IMEpexOIHOro
mpoiecca Mpu MOAKIIYEHUH €€ K HCTOYHMKY MOCTOAHHOTO
HanpsKeHusi, paBHOTO [ B.

Tak, HampuMep, MepexoaHasi MPOBOAUMOCTE AJIs TOKa B

koHType (R,L) i
A 1 & o
g e e Lo
bR IR L e g
D-U)-LE- ITepexonnas Gynkuust a(t) 5 fe = RE .
e () =U (1) 024y A=
gl //r” - g e | R'A
e ANIA HATIPAXKEHKA U, B KOHTYpe (R,C) e
u,.(t Ll b = i g 2
h“?\(’):—CU(—)Zl—e RC < r‘i : |_,?,
B obuem el 1
e (/ N CllyHae nepexoaHast npoBOAMMOCTb (pyHx- B
UE Y(1e~ w0 e
/ LT KV WA 2

25 ey e




HO TEOPEME PA3JIOKEHHS,

1 £ M(Pn)eP‘.t: . Aea‘,
Y“):'ﬁ;N’(Pk) 2o

3.3.2. OnpeneiscTcs Y (7 — x) myTem 3amenbl B Y(?) t na

111/1")’ corJyac

(1-X)-
3.3.3. BHIMHC/IAETCA TIepBast IPOU3BOIHAA
du
u' (x :[—u 1
(x) > (1)

3 3.4, HaiineHHble 3HAUCHNUs MOCTABIAIOTCA B hopmymy
(3.2)m roJTy4aeTCsl BhIPAXKEHHE TOKa TMEPEXOIHOro Mpouecca.

t=x

[Ipumep 5.
OnpenenuTh XapakTep U3MEHEHHUs TOKa (puc.3.2) mepe-
XOIHOrO TpoLecca i(t) NPy MOAKIOYEHHH e (puc. 3.2.a) k =g
JHCTOYHMKY C MMITYJbCHBIM M3MEHEHWeM HaIpsDKeHns (puc. — B
3.2.6). [TapamMeTpbl LEMH: Upax=100 B, R=500 Om, C=1 ux®, P
f=3501y. “ | T
P( i i
ueH , =
c
0] |
I 5
a)
&
: v
U
R # 100 :
)
E
By 50 : :
1 0 i £

- B) 0.0l 0,02 LG i




y, aHanusa MepexOIHOr0 MpoLecca ¢

Jlroamenst: a) aNEKTPHHECKAs CXEMA, 6)
4 MCTOUHHMKA MUTAHHA.

Puc. 3.2. K npumep

[IOMOLIBIO umerpana
KpMBaﬂ HSMCHGHMﬂ HanmeeHu

[MopsAaoK aHaJM3a:
1. Onpenenserci nepexoaHas MpOBOAUMOCTD.

2 PaccuMTHIBAETCA TOK MepexoAHoro nipouecca B LEIH
L= [ =t

npu ec HOHKH}O‘{GHIA
(&) pe)lmme MOCTOSAHHBIN TOK 4€pE3

3. B ycTaHOBUBLIEM
KOHIEHCATOP HE MPOXOAMT, 7,y = 0

©
C A Pt
4.0npenenxeM CBO6OIIHbII/I TOK I, = ZAke ;
k=1
3, Xapax’repncmqecxoe ypaBHeHHe CcOCTaBJIAETCA IIO

1
BXOIHOMY COMPOTHBIICHUIO e npupaBHKBasd €ro

joc
K HYJO.
1
O=/RF——
Cp
KopeHb XapakTepiCTUECKOro ypaBHeHH A omuH (k=1) u
ero 3Ha4eHUe p = — . ! =-2000c™"

IRC. ™ S00sIallR
6. TlocTOSIHHAs MHTErPUPOBAHHSA OTPEAENSIETCs U3 Ha-

YaNbHBIX YCIOBUM

J=0 e, nust=

i"[’ (O) e 07 ica (0) = AepAO = A’

7. Jns onpenenenust i(0) Wcmonb3yeM BTOPOM 3aKOH
KOMMYTalIM¥ K yPaHEHUIO BTOporo 3akona Kupxroda
u(0)=i(0)R +u.(0)

8. Ilockoneky u,(0)=0 (koHmEeHCATOP MO BKIFOUEHHS B
uenb ObL HE 3apskeH), TO
ko ()
0= :[u(O):lB]:Ile Ll _sbigty
X 500 '
9. i(0)=i,(0)+i_(0)
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Kyﬂa A 2 10 —3 _—2000¢

_3’0+A0T Ae’”:Z'lO e

l
cocTaBAIoMas les
10. CBO6O'Y'“-H”l ) 10 e 2000 ¢

i(1) = Lo
11, Tok i(t) =Tes
exonHas mpo
CnenoaaTeano nep s 011,

(r) 2 in=210
13. OnpeaenieTea Y
14. Onpenenﬂemﬂ

210

BOAMMOCTb

—2000(t-x)

(; x)=210"¢

—100-314cos314x

dr b
% (x)'~'|U sinof],_, —Z[IOOsm3l4t],:x

15. OnpenensieTcs TOK i(1) mo popmyJ1e

(Y (- x)dt=0-2: WG j314 102 cos314x-2-107 €

2000¢=2) fy —

i) =uOYO+ J' u
-2000¢ ZODDl‘k = 62,89 -2000¢ J.cos3l4xe20001dx =

= azs'foos 314w X Ve = 62,8.!009 3l4x-e
°

2000cos314x+314sm314x mo,l -
(2000)° +(314)°

acosbx + bsin bx gﬂji b 62,82’”’“’
314¢+314sin 3147 — 2000e

- je"wsbxdx: e

-200¢ )

0
=31-10%"" [(2000005314t+ 314sin 314t)ez°°°']= 3,1:10°(2000c0s

IMpumep 6.

Haiiti TOK B LIETIH, COCTOsIIIEH M3 MOCIEeNOBaTeIbHO COeaAM-
serHpX R 1 L; 1enb BKIIOYAETCsl Ha HaMpPsDKEHUE, BO3pacTaroIee

no muHeitHOMy 3aKoHy u(t) = Ut

Perienue
ITepexopHasi MPOBOAMMOCTb
R
ok 27 -,
RECR,

Nanee
: R R

Tak
UM 00pa3oM, Tk B MOMEHT BPEMEHH t

D= O+J‘U (—]-—iel 7k U x R
)d\f‘— s ] o U
& R’ R“"fe dr=Tpa-L Lot
R




