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KpaTkoe onucaHue paboTbl cxembl.
[aHHaa cxema ABNAETCA CMCTEMOM pPeryiMpoBaHMAa CKoOpocTU. CKOpPOCTb BpaLLeHMSA

ABuratena npeobpasyeTcs ¢ NOMOLLbIO TaxoreHepaTopa B HanpsaxeHue obpatHon ceasm U

me’

KOTopoe cpaBHMBaeTCA C 3ajaloWwmm HanpsxeHuem U,, cooTtseTcTBylowee Tpebyemomy
3HAYEHUIO YI/I0OBOM CKOPOCTU, M3MEHAA KOTOPOE MOXHO 33a4aBaTb Pa3/IMYHYIO CKOPOCTb
asuratena. PasHoctb U, —U, = 4yepes koppekTupytowyto RC Lenoyky nopaetca Ha BXOA,
YCUNUTENS, BbIXOAHASA BEIMYMHA KOTOPOrO NUTAaeT 0O6MOTKY BO3DOYKAEHUSA 3N1EKTPOMALUNMHHOIO
ycunutena. B cBowo ouyepedb INEKTPOMALWIMHHBIA  YCUAUTENb HarpyXeH Ha O06MOTKY

B0o3by»KaeHunA reHepaTopa. MocTynatolee ¢ BbIXOAa reHepaTopa Ha ABuratesib HanpaxeHve U,

, ABNAETCA YNpasBAslOWMM BO3gencTBMem, 6narogapa KOTOpPOMY ABurateNb JAUKBUAUPYET

co3gaslleeca OTKAOHeHWe @. W3meHeHue, co3gaBaemoro Harpyakoﬁ MOMEHTa Mc

npeacrtasnanet coboit Bo3myLLatoLLee BO3AENCTBUE.

Ecnv Harpyska Ha Bany ABuratena yBeNMYUTCA, TO CKOPOCTb N B MepBbli MOMEHT
YMEHbLUUTCA, HanpaXeHne TaxoreHepaTopa YMEHbLUUTCA, @ Hanps)KeHne Ha BXoA4e YCUAUTeNs
YyBENIMYUTCA. ITO, B CBOIO o4Yepenpb, NPUBEAET K YBEMUYEHUIO HAaNpsaXKeHUs Ha Bbixoge MY u,

cnepnoBaTesibHO, K yBENNYEHUIO CKOPOCTU BpalleHUA ABUTraTenA.

Mo oTHOWeHWIO K BXxogHoMmy curHany U, =1(t) w npu oTcyTcTBMM Harpysku

npeanonoxumm, 4YTo CUCTEMaA ABNAETCA aCTaTMHeCKOVI, T.€. B YCTaHOBMBLUEMCA pPeEXNUME
paccornacosaHve U paBHO Hyato. Toraa Ha BbIXo4e yCUANTENA HanpsaXKeHue OTCYTCTBYEeT U Ha



ABuUraTenb HanpAXeHuWe He NOCTynaeT, U POTOP HenoAsu»KeH. B aTom cnyyae paccornacosaHue

U=U,—U, Mexay BXOAHbIM curHanom U, W HyneBbIM HanpsAXeHMemM Ha BbIxoae

TaxoreHepatopa U, paBHO U,, T.e. He pPaBHO HYNO, YTO MPOTUBOPEYUT WCXOLHOMY
NpPeAnoioXeHno. TeEM CamMbiM Paccor/iiacoBaHue B YCTaHOBUBLLEMCA PEXKMME HE PaBHO HY/IO,

M cUCTEMa ABAISIETCA CTATUYECKOM MO OTHOLEHMIO K BXxogHOMY curHany U, =1(t).

beH KUMOHA/IbHAA CXemMa CUCTeMbl
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PucyHok 1

Pacuért CAY B iMHeiMHOM NpubaunkeHum

BbiBOA ypaBHEeHU U onpegeneHue nepesaTtouHbiXx PyHKUMIA GYHKLMNOHANIbHbBIX
dnemeHToB

Ycunutens — —
YcunneaeT pasHOCTb HaNpPAXeHW 3a4at0LLEero NoTeHUMomeTpa u |>
TaxoreHeparopa.
W (p) = Yo =K, - KoapdUUMEHT yCUNEeHUA NO HaNPAKEHUIO

y U y PucyHok 2

6x

R-C uenb (AnddepeHumpytouiee 3BeHO)
NepepatouHas dyHKuma popcupytowein RC - uenun umeer sup,

Kpu (i P+1)
T,p+1

Wq)u(p) =

’

PucyHokK 3

rae Kgs =Ry /(Ry+R), T, =RC, T, = kq)uTl- MocKonbKy k(bu <1,
TO BbINO/HAETCA HepaBeHCTBO T, < Tj.

Mo 3a4aHHbIM YNCNEHHbBIM 3HAYEHUAM HageM



~ 4000
P4 4000 + 400000

=0,01, T, =400000-10°=0,4 ¢, T, =0,004c.

nOCKOﬂbe NOCTOAHHAA BpEMEHU T2 3HAYNTENIbHO MEHbLLE NOCTOAHHOM BpemMeHun Tl n
NOCTOAHHbIX BpEMEHU APYTrHNX d)yHKLI,MOHal'IbeIX IN1EMEHTOB CXeéMbl, MOXXHO NMPUHATDL T2 ~ 0 .

Mpu 3ToM ynpoLieHHaa nepeaatoyHan dyHkuma opeupytoweit RC - uenun umeet sug

W¢)u(p) ~ kqm(Tlp"‘l)'

T.€. COAEPKNUT NPOU3BOLHYIO OT BXOAHOIO CUrHaa.
OTcroga nonyumm:

W;5(p) =0,01(0,4p +1)

[eHepaTop NOCTOAHHOIO TOKA

1. YpaBHeHMA CTaTUKN AN1A HOMUHANbHOTO peXKnuma Rer
reHepatopa MMetoT BU —

paTop A —

URBF

— 4 .
Us; = Raglyi , Ly Us
° .
& =kl , '
o] -
& =Uy + Ryly

PucyHoK 4

roe U, v 1, — HOMWHa/bHbIE HanpsAXKeHWe 1 TOK B obmoTke

BO3byKaeHuA reHepaTopa, €, — HOMUHaNbHOE 3HaYeHue 3.4.C.; Uy u iyi — HOMWHAbHbIE
HanpAXeHWe N TOK B AKOPHOM 06MOTKe reHepaTopa, Raa — CONPOTUBNEHME YNPaBAAIOLLEN
06MOTKM BO3OYKAEHUA reHepaTopa; Ryé — CONPOTUBAEHME AKOPHON 0OMOTKM reHepaTopa;

ki = |(1a)0 — KO3OPUUMEHT YyCUNEHUNA NO TOKY, 3aBMCALLMIA OT YI10BON CKOPOCTM BPALLEHUA (),
AKOPA BCMOMOTraTeNbHOro ABuratens. B reHepaTtopax, npeaHa3HauYeHHbIX 418 YyCUAeHUA
HanpAXXeHWs No MOLWHOCTU, @), = const.

Otcroga cnegyert, uTo

a _ |
& =— Ui,

M C y4ETOM NacnopPTHbIX 3HAYEHWNIM HanaeM KO3DPULMEHT YCUNEHUA FTeHepaTopa

Ki _ & _ Uy +Ryly

Raa Uy Raalai

Taknum obpasom noayymm
ki 725+0,03-915

=2,09.
8-45

aa



2. YpaBHEHUA AMHAMUKN reHepaTopa B CXEMe COeAUHEHUSA UMEIOT BUA,

x. di;
Uy = Ryly + '—aad—f'
é: klié_l

*

rae U, = e3My' Yyi 67 oMy

Ry =Ryz + Ry R — conpotusneHue akops IMY; U, =€

yl

C yyeTom npeobpaszoBaHua Jlannaca Npu HyNeBbIX Ha4YabHbIX YCI0BUAX MONYHUM

e=W_.(p)u, cnepeaatouHoii dpyHKumeN

K
Wr(p):TF_'_ll

rme k. =k /R, Ty = Lys/ R;.

R =8+0,2-8,2 11 ; T, == =0,73; k; = 2,09~ = 2,039
8,2 8,2
2,039
W. _ S
(P) 0,73p+1
TaxoreHepaTop

1. TaxoreHepaToOp NOCTOAHHOrO TOKA NpeAHa3HayYeH gnn
N3MepPEeHUn yrN10BOM CKOPOCTU BpaLLeHUA AKopA. YpaBHEHUS
CTAaTUKKN ANA HOMUHANIbHOTO PEXMMa CNeayroT U3 ypaBHEHWUN

CTaTUKU reHepaTopa 6e3 yyeta Masioro ConpoTUBAEHUSA Ryaz
Ugi = Rl

Uy = kg Iy

rae (0y; — HOMWHanbHbIE 0bopoTbI AKOPS; Usi =const.

OTclopa cneayert, 4To

Uy =Ky,
rae
kg = KqUsj Yy
Ria  ay;
OTctoga nonyymm
Uy 120
Koy =9 =~ _ 0,764 Bc/pan,
T oy 1571 P

2. YpaBHeHUA ANHAMUKK TaxoreHepaTopa MMetoT BUA,

uc‘ﬁ = koéa)

T

Uo

PucyHok 5



Torpga nepeaaToyHasa GyHKUMA TaxoreHepaTopa A1A CXeMbl UMEET BUA,

DMV
INEeKTPOMALUNHHbBIN YCUAUTENb Reerx
1. C yueTom NPUHATbIX JONYLWEHWIA O NOJHOM KOMMNEHCaLLMN B
peakuum akopa B Lenu Harpyskn MY, ypaBHeHUA CTaTUKKU AN L.
HOMWHANIbHOTO PeXKUMa UMEIOT BUJ,

@, = const
I a 0
u BIBH ’

e = k@i
ey =R

K"KH ’

PucyHoK 6
BH’

eaMyH k2a) Ol

3}',](” _U +Ry|y|,

KH’

roe Uy, 1 |, — HOMWUHaNbHbIE HaNpAXKeHMe U TOK B 06MoTKe BO3byaeHus; e, u |, —

Uit i n R — HOMWHA/IbHbIE

HOMWHaNbHbIE 3.4.C. U TOK B KOpOTKO3aMKHYTOVI uenwu; € yi 1 HH

MY H’
3.4.C., HanNpsXXeHne, TOK U CONPOTUBNEHNE AKOPHOM LLenu Harpy3kn MY coOTBETCTBEHHO; a)o

— NOCTOAHHanA Yr10BasA CKOPOCTb BPALLEHWNA AKOPA BCNOMOraTe/IbHOro ABuraTens.
Wckntoyan nepemeHHble €, 1 L, Noay4nm

kik 3 ,
i 61 :uuéi =Kyi ¢Uai
ReRy

Otcloga Hangem

ok k2w0 jioi _ Uy + Ryly;

2 ReRy Ugj Uaj
MNonyymm
ké‘. \- Uy + Ryl _ 200+0,2-50 _150.
Rals: 35-0,04

a‘ai

2. YpaBHeHUA AnHamMKUKK IMY B cxeme COeAMHEHUA UMEIOT BUS,
. di
— B
ey = RBlB + I_B E
e, =kiwi, —onscxem A, B;
di,
dt ’

= k)i,

=Ri . +L —

eaMy

roe R; =R, + R, «



OTtctoga ¢ yyeTom npeobpasoBaHms Slannaca Npu HyNEeBbIX Ha4a IbHbIX YC/IOBUAX HAAEM:
1) ons cxem A, B:

Comy = I/VeaMy (p )ey

C NepenaToyHON GyHKLMEN

k
W — MY '
P D
rae Ky o =K 6Ra /R, T, =L, /R;, T, =L /R,
Ry =35+10=45T1 ; k4 _10:35 196,67, T, _ 2 _0,04; T, =@:0,2
45 45 0,3
116,67

Wy] s(P)= (0,04p+1)(0,2p+1)

JBuratenb NOCTOAHHOIO TOKaA

1. YpaBHEHMSA CTaTUKN AN HOMUHAIbHOTO peXuma UMELOT BUJ,

Uy, =R 1, +Cpo,,

SH ST I$IH

CMlﬂH = MH ’

rae Cp — koadduumeHT npotunso - 3AC akopa, C,,— koadduLmeHT

BpaLLatoLLero momenTa. Mpu eanHULE U3MepeHna @, paa/cB R .
i, =cons

cucteme eamuul, CU oinonHaetcea paseHctso Cp =C|, ¢ PucyHOK 7

pasmepHocTbio B+ C=Kr - M?/A -c?=H-M/A . Tem cambim

Halgem
u,. —R I ~
CE:—HH HZLHH, N‘I :NA
a)H
CE:625—(;,30§5-800:7’22 B-c,C,=7,22H-WA.

2. YpaBHEHUA ANHAMMUKWN ABUraTeNA B CXEME COeAUHEHNS UMEIOT BUA,

R

e.=Rji +L, ot + Cro,
d(() . *

JE:CMZSI_MC'

roe R}I:RSII[+R}IF’ L;{:L;Ir—i_l—;mzo; npu 3Tom M;:MC,



OTtctoga ¢ yyetom npeobpasoBaHms JSlannaca Npu HyNEeBbIX HA4Ya IbHbIX YC/IOBUAX HAAEM:

=W, (p)e, ~WL, (P)M¢,

k kf .

W - wWip)=—2 _ k =1/C-, T. =JR/C.Cs,
roe gB(p) THBD-I-]. [u;(p) TﬂBp‘i‘l 1B E B | M~E
k!, =R /C,C.

Mnosiy4Ynm
K. =1/Ce =1/7,22=0,14 (B-¢)*,

Kis =Ry / CC: :%:o,om (H-m-c)’

T CIRIC,C, = 360- (0,0252+ 0.03) ;a5
71,22
0,14
W..» =T
sa(P) 0,38p +1
0,001
Wi(p)y= 22—
sa(P) 0,38p +1
M=t w2 (p)
Us=¢ Uz Us Ua U W
Un Wy
Wy, (D) L] Wo(p) |l W (P) Ll Wo(p) L] W (D)
W.(p)

PucyHor 13



