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Bo :Bcex coapeMeHHWX HJMepuTenLHWX ycTpoiicTaax .IVIJI 
Jl~epHO-I)HlH'IeCKHX HCCne~OBaHHB npHMeHJIIOT BWCOKOnpe
IJ;H3HOHHWe npeo6pa30BaTenH aMUHHTY~W HMllYHbCOB B u;ul)
pOBOB xo~. CaMoe wupoxoe npuMeHeHue Haxo~JIT npeo6pa
JoaaTenu, HCllOHblYIOIIJ;He nHHeBHWB pa3pJI~ JallOMHHaJOJIJ;ero 
KOH~eHCaTopa ~HJI npoMe>KyTO'IHOrO npeo6pa30BaHHJI BO 
apeMeHHOB HHTepaan, 'ITO Bhl3BaHO Manoii ~HI)I)epeHu;Hanb
HOB HenuHeiiHOCTbiO :nux npeo6pa3oBaTeneii. 

llpeo6paJoaaTenu 3Toro Tuna He nuweHw HexoTopwx 
He~ocTaTKOB, xoTopwe paccMaTpuaanucb pJI~OM aaTopm/1 .2~ 

B ~aHHoii pa6oTe MeTo~oM u;ul)poaoro Mo~enupoaaHHJI 
ao apeMeHHOii o6nacTH uccne~oaaHa pa6oTa npeo6pa3oaa
TenJI C HCllOHblOBaHHeM onepau;HOHHWX YCHnHTeneii 
IYT4011i, a xoTopoM Ha<~ani>HaJI TO'IKa xapaxTepucTHKH 
npeo6paJoaaHHJI cMeJIJ;eHa He3Ha'IHTenLHO H He ucnonJ.Jo
BaHo oT~eni>Hoe nuHeiiHoe nponycxaromee ycTpoiicTBO. Pe
KOMeH~OBaHW napaMeTpbl 3HeMeHTOB ~nJI nonyqeHHJI MHHH
ManbHOB OWH6KH JanOMHHaHHJI H npeo6pa30BaHHJI aMllnHTY~W 
BO BpeMeHHOB HHTepaan. 

B npeo6pa3oaaTene ucnonblOBaHw noruqecxoe ycTpoii
CTBO H ~Ba H~eHTH'IHWX 3allOMHHaiOIIJ;HX ycTpOBCTBa. 
Ka~oe JanoMHHaromee ycTpoiicTBO co~ep>KHT onepau;uoH
Hwii YCHnHTenb H o6IIJ;He JanOMHHaiOIIJ;HB KOH~eHCaTOp H co
CTaBHOB 3MHTTepHWB llOBTOpHTenb C noneBWM TpaH3HCTO
pOM Ha axo~e. Ka<~eCTBO pa6oTw acero npeo6pa3oaaTenJI 
onpe~enJJ:eTCJI pa6oToii 3anoMHHaromero ycTpoiicTBa, no3-
TOMY B ~anbHeiiweM HCCne~OBaHbl xapaKTepHCTHKH TOHbKO 
3Toro yJna ycTpoiicTBa. llpuHu;unuani>HaJI cxeMa 3anowu
Haro~u;ero ycTpoiicTBa ~aHa Ha puc. 1. OTpuu;aTeni>Hwiiaxo~
Hoii CHrHan llOCTynaeT Ha HHBepCHWB BXO~ onepau;HOHHOrO 
ycunuTenJI Ot . Bwxo~Hoii curHan qepel ~o~w JapJI>KaeT 
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Puc. 1. CxeMa 3anoMUHU10JIIezo yc11pouc•ea. 06o3Ha'leHUJI: 
0 1- 1 YT401 Ii; Tt - 2KIJ302; T2 3 - FT31 VK; D c 
KC147A; ece ouoObl - K,4503A. ' 

ICOH,ZJ;eHCaTOp naM.JITH. qepe3 3MHTTepH~H DOBTOpHTeJih 

H 'laCTOTHO 3aBHCHMYID' IJ,eDh 3aM~ICaeTC.JI OCHOBHa.JI u,enL 

o6paTHOH CB.JI3H. ~n.a: nos~weHH.JI ycTOH'IHBOCTH cxeM~ 
onepaD,HOHH~H YCHJIHTeJIL OXBa'leH BTOpOH u,eDLID OTpHu,a

TeJILHOH o6paTHOH CB.JI3H. B CXeMe HMeiDTC.JI ,ZJ;Ba BXO,ZJ;a 

ynpasneHH.a:: ,ZJ;JI.JI IC03414iHU.HeHTa ycHneHH.a: onepau,HoHHoro 

ycHJIHTen.a: - B~ H ,ZJ;JI.a: pa3p.a:,D;a 3anoMHHaroiiJ,ero ICOH,ZJ;eH

caTopa - Bx b. 

linoK-cxeMa MO,ZJ;enH ycTpoicTBa noiCa3aHa Ha puc. 2. 
Bxo,ZJ;H~e HMnynLc~ qepe3 cyMMaTop~ 1 H 2 nocTynaroT Ha 

onepau,HOHH~H ycHnH1ienL 3 c Ko34141HU.He'ITOM ycHneHH.a: 

npH6JIH3HTenLHO 3.10 . Mo,ZJ;enL ycHJIBTen.a: BICnro'laeT R-C· 

IJ,eDO'IKH C 3aBHC.JIIIJ,HMH OT ypOBH.JI BXO,ZJ;HOrO CHrHana DOC TO-

.JIHH~MH BpeMeHH R l, 2,3 H c 2,3; R4, 5,6 H c4,5 
KOTOp~e pa3,ZJ;eJieH~ 6y4lepH~MH ICaCICa,ZJ;aMH C IC03414iHU.HeH • 

TOM YCHJieHH.JI e,ZJ;HHHIJ,~ - 6 H 7. C B~XO,ZJ;a 3MHTTepHOrO 

DOBTOpHTeJI.JI 7 onepaiJ,HOHHOrO YCHJIHTeJI.JI, qepe3 HeJIHHeH

HOe conpoTHBneHHe 8 /,ZJ;Ho,ZJ;/ H pe3HCTop R
7 

3ap.a:)KaeTc.a: 

KOH,ZJ;eHCaTOp C6 . C B~XO,ZJ;a 6y4lepHOrO ICaCICa,ZJ;a 10 Ha· 

np.a:)KeHHe no,ZJ;aeTc.a: Ha ,ZJ;enHTenL o6paTHOH CB.JI3H R 
9

, R 10 , 
C7,a OTTy,ZJ;a - Ha BXO,ZJ; CYMMaTopa 1. 
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Puc. 2. IiAoK- cxeMa MOOeAu 3anoMUHaJorqezo yc11poucmea. 
0603HQ'leHUJI: 3 - YCUAUIIeAb- OZpaHU'lUIIeAb; 4 - 6AOK cpae
HeHUJI U ynpaeAeHUJI; 5 - 6AOK OnOpHOZO HanpJIJICeHUJI; 6, 7, 
10 - 6y(JepHbJe KQCKQObl; 8,9 - MOOeAb ouooa 3apJIOHOU 
t~enu. 

llociCOJihKY nocne orpaHH'IeHH.JI B ycHJIHTene B 3aBHCH

MOCTH OT DOJI.HpHOCTH orpaHH'IeHHOrO CHrHaJia MeH.JIIDTC.JI 

H DOCTO.JIHH~e BpeMeHH, TO B 6JIOK·CXeMy BBe,ZJ;eH 6JIOIC 

cpaBHeHH.JI 4 C ODOPH~M Hanp.JI)KeHHeM 5, ICOTOp~H nepeiCnro

qaeT conpoTHBJieHH.a: R2 H R 5 cooTBeTCTBeHHO Ha R 1 H 

R4 HJIH R 3 H R 6 . BenH'IHH~ 3THX conpoTHBJieHHB cooTBeT

CTBYIOT orpaHH'IeHHIO cHrHana B ,ZJ;Hana3oHe ± 8 B. 
HeJIHHeHHOCTh ,ZJ;HO,ZJ;a MO,ZJ;enHpyeTc.a: nepeMeHH~M co

npOTHBJieHHeM, ynpaBJI.HeM~M OT 6JIOICa 9, KOTOp~H cpaBHH

BaeT pa3HOCTh DOTeHIJ,HaJIOB Ha ero KOHIJ,aX. nHHeHH~H pa3-

p.a:,D; KOH,ZJ;eHcaTopa co3,ZJ;aeTc.a: nyTeM BKnro'leHH.a: reHepaTopa 

pa3p.H,D;Horo TOKa I P . 
Mo,ZJ;enHposaHHe cxeM~ B~nonH.a:noch Ha 3BM 41HPM~ 

X~troneTT·llaKap,D; c noMOIIJ,hiD ,ZJ;Hanorosoi nporpaMM~, pea

JIH3YIDIIJ,eH .JI3~1C MO,ZJ;eJIHpOBaHH.JI Henpep~BH~X ,ZJ;HHaMH'IeCICHX 

CHCTeM /3/ C HCDOJih30BaHHeM rpa41H'IeCKOrO ,ZJ;HCDJie.JI ,ZI;JI.JI 

H3o6pa)KeHH.JI nepexo,ZJ;H~X npou,eccoB B cxeMe. Hcxo,ZJ;H~MH 
,ZJ;aHH~MH ,ZJ;JI.JI nporpaMM~ .JIBJI.JIIDTC.JI CTpyiCTypHa.JI CXeMa 

MO,ZJ;eJIHpOBaHH.JI H 'IHCJieHH~e 3Ha'leHH.JI napaMeTpOB BCeX 

ee 6JIOKOB. 
<ltyHICIJ,HH 6JIOKOB, HCDOJih3yeM~X B ,ZJ;aHHOH CXeMe, npH-

Be,ZJ;eH~ B ma6A. 1. 
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CTpyxTypHaJI cxeMa MO.AeJIB .z.aaa aa puc. 3. Bxo.z.awe 
BMDynbCLI DOCTyDaiOT Ha CYMMaTOp 12, Ba OCTanbHLie SXO,ALI 
KOTOporo DO,AaiDTCJI HMDynbCLI C ~enei 06paTHLIX CBJI3eB. 
Ycaneaawe s 6noxe 13 HMnyni.CLI nocTynaJOT qepe3 6nox 
cpasaeHHJI B ynpaaneHHJI 14 aa sxo.z. nepaoi R-C -~enH. 
llepexnmqeaae conpoTHsneHHB R-C -~enei /xoacTaHTLI 1 
B 2/ DpOH3SO,AHTCJI DO anropBTMY, npe,ACTaBneHHOMY 
aa puc. 4. Bwxo.z.aoe aanpJI>KeHHe 6noxa 14 paaao aanpJI
>KeHHID Ha ero SXO,Ae. 

~YHK~HID nepaoi R-C -~ena swnonHJIIOT 6noKH 1-17, 34, 
35 B 6nOK SSO,Aa HaqanbHOrO ypOBHJI 72. 

llepe.z.aToqaaJI lilYHK~HJI cxeMbl pasaa: 

H ( p) = 
1 

1 + Po KI K 34 
r.z.e KI = R 1 ana R 2 ana R3 , K34 =C 2. 

AaanoraqabJM o6pa3oM cocTaaneaa BTopaJI R-C -~enb 
aa 6n01cax 2,7,8,18,19,21,22,40 H 67. B noi R-C -~enH 
HMeiDTCH ,A06aaoqHbJe 6nOKH CYMMaTopa 22 H H3MeHJieMaJI 
I<OHCTaHTa 7, C DOMO~biD KOTOpOB MO>KHO MeHJITb CYMMap
HYID eMI<OCTb ~enH. llepe.z.aToqaaJI 4Jyax~HJI pasHa: 

H(p) = 
1 

1 + Po K 2 ( K 7+ K ~) 

r.z.e K2=R 4 anaR5 ana R6 ,K 7 =C4,Ks=Cs. 

llepe.z.aqa HanpJI>KeHHJI c sblxo.z.a sToporo HHTerpaTopa 
qepe3 .AHO.A H ero HHTerpaposaHHe sblnonHJieTCJI 6noi<aMH 
3-5, 9,20-25, 27, 28-32, 42. llepe.z.aToqHaJI lilYHK~HH ona-
CbiSaeTCJI Sblpa>KeHHeM: 

H(p) lJ BblX 1+P. K4.Ks 

lJ Bx- K 9 1 +P. K4.(K3+Ks) 

r.z.e K3· BHyTpeHaee conpoTHBneHHe .z.ao.z.a,K4=C6 ,Ks=K7, 
K cr - aanpJI>KeHHe oTceqKH .z.ao.z.a. 

11To6w I<OHCTaHTa 9 He nponyci<anach Ha BbiXO.A .z.o npe
SLIWeHHJI HaDpJI>KeHHJI OTceqi<H .D.HO.D.a, OHa BI<niDqaeTCJI 6no-

8 

<-Bv "V" Bv< 

K
1 

= 3,5k K1 = 3,5k 

K
2 
='~k K2 = 16,5k 

Puc. 4. AAzopuiiM ynpaeAeHUJI KOHCJfaHm K1 u K 2 • 

K1=f (u2,) 
mac!A 1 

~0 

Puc. 5. AAzopuiiM ynpaeAeHu.R KOHcmaHm K3 u K 9 . 
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KOM CpaBHCHHJI 24, ynpaBJIJIIO~M COllpOTHBJICHHCM ~HO~a 
/6noK 3/. AnropHTM ynpasneHHJI ~aH ua puc. 5. HcnonL-

3yeTCJI KYCO"'HO- JIHHeiiuaJI annpoKcHMa.QHJI 3aBHCHMOCTH 

COllpOTHBJICHHJI ~HO,LI.a 

/111a611. 2/. 
OT npHJIO)KCHHOrO HanpJI)KCHHJI 

Taelmma 2 

-
24 K3 24 K3 
(B) (OM) (B) (oM) 

o,ooo I.ro6 0,450 !8 
0,075 10.!03 0,525 !6,5 
0,150 400 0,600 15,5 
0,225 32 0,675 14,5 
0,300 23,5 0,750 !3,5 
0.375 - - 20 

Pa3HOCTL Me)KJ];y sxo~HLIM uanpJI)KCHHeM u uanpJI)KCHHeM 

OTCC"'KH ~HO~a peaJIH3YCTCJI B 6JIOKe 20, a HanpJI)KCHHe Ha 

~uo.ne - pa3HOCTHLIM ycunuTeneM 42. 
lJ,enL pa3pJI~HOrO TOKa COCTaBJICHa H3 6JIOKOB 3, 73 

H 74. liJIOK YMHO)KCHHJI 73 H ero CBJI3b C 6JIOKOM 3 YCTpa

HJIIOT 3aBHCHMOCTb pa3pJI~HOrO TOKa OT ypOBHJI HanpJI)KCHHB, 

no~asaeMoro ua sxo.n 6noKa 25. 
OcuosHaB .QenL o6paTHoii CBB3H BLinonHeHa Ha 6noKax 

33, 50, 43, 51-56. cl>yHK.QHJI nepe~a"'H HMCCT BH~: 

H(p) 
1 + P. K55. K56 

1 /K43 + P. K55. K 56 
r.ne 

~3 
RIO 

K 55= C 7 ; K 56 = p9 · 
R 9 + RIO 

llOCTOJIHHaB BPCMCHH UCllH 3a~aeTCJI H3MCHCHHCM KOH

CTaHTLI 55. lJ,enL KOppeKUHH MO,IJ;CJIHpyeTCJI 6JIOKaMH 60-66. 

10 
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~ 

cl>yHKUHB nepe~aqu pasua: 

P K K 
H ( p) • K66 • 60 • 6I 

1 + p. K6 o. K 6 I 
r~e K6o= C I , K6 I= Ra. 

BeJIH"'HHbl BCCX KOHCTaHT, HCllOJIL30BaHHbiX B CTaTLe, 

~aHbl B •a6A. 3. 

Ta6mma J 

1\0HCt~TH 

(B) (mp) (K.o:u) (:uA) Cle3pa3:u. 

K4=500+8.I03 K "' I K1 - puc.4 K74=0+0,2 6 3 K13=200•8.IO 
ltg=-0,35 K7:0.300 K2 - puc.4 K33=0,l•I 

I\s7=0 • 8 
Ka= -o K5 .. O.O,I K66-0,I• I 

K41:-0,35 K34=0+300 Ks6= 6,2 K68.o • 6 
K55 .. 25 
K60"' 0.100 

K61 .. I,O 

Bblxo~ 6noKa 10 I puc. 6/ 3a~aeT TeKy~ee speMB Mo~e
nuposaHHB B cxeMe. linoK 11 «!>opMupyeT «!>opMy curuana, 

KOTOpaJI B ~aHHOM CJiyqae onpe~eJIJICTCJI Bblpa)KCHHCM: 

A t 4 
H(t) = -(---) e 

24 T 

- ....1.,_ 
T 

r~e t = Y 36. 

C noMO~LIO 6noKa 57 perynupyeTcB aMnJIHTy~a curuana. 

liJIOK 71 peaJIH3yeT nepeKJIIO"'aiO~YIO «i>YHKUHIO 

! y 57 
Y7 I = ecnu 

y70 y7I < 0 

y7I ~ 0 

KOTOpaJI ll03BOJIJICT 3a,naBaTL Ha1.faJILHbiC YCJIOBHJI B CXCMC 

/HaCTPOHKOH 6JIOKOB 68 H 70/. 

II 



Puc. 6. EAoK MooeAupoeaHUJI exooHt.IX uMnyAr.coe. 

C IIO:MOIUbiO ycTpOBCTBa 6biJIH :MO,IJ,eJIHpOBaHbl ,IJ,Ba OC

HOBHbiX rrpou;ecca pa6oTw rrpeo6pa3oBaTemi a:MIIJIHTY.IJ.bl 

H:MIIYJibCa BO Bpe:MeHHOB HHTepBaJI: 3aiiO:MHHaHHe a:MIIJIHTY.IJ.bl 

BXO,IJ,HOrO H:MIIYJlbCa IIpH BbiKJIIO"leHHO:M reHepa Tope pa3 p.a,IJ,

HOrO TOKa H rrpou;ecc BOCCTaHOBJieHH.a Ha"laJibHOrO COCTO.a

HH.a 3aiiO:MHHaiOJUero yCTpOBCTBa. 

IIpH rrepswx H3MepeHa.ax /eM. puc. 7/ OTKJIIO"lanc.a 

reHepaTOp pa3p.a,IJ,HOrO TOKa (K74 = 0) H HCCJie,IJ,OBaJiaCb 

cllYHKIJ;H.a rrepe,IJ,a1.JH aMIIJIHTY.IJ.bl H:MIIYJibCO:M Me)f()J.y BbiXO,IJ,O:M 

6JIOKa 30 H BXO,!J.OM 6JIOKa 12. IIpH 3TOM H3MeH.aJIHCb KOH-

CTaHTbl, orrpe,IJ,eJI.aiOIIJ;He HYJIH H IIOJIIOCa Ha rrepeXO,IJ,HOB cllYHK

IJ;HH pa30:MKHYTOB CHCTe:Mbl, KaK H rny6HHa o6paTHOB CB.a3H 

CTa6HJIH3HpyiOIUe:ii: u;eiiH. rny6HHa OCHOBHOB u;errH o6paTHOB 

CB.a3H OCTaBaJiaCb IIOCTO.aHHOB ( K33 = 1,0). bblJia IIOJiy"leHa 

3aBHCHMOCTb OTHOCHTeJibHOB IIOrUeWHOCTH BbiXO,!J.HOrO Ha

np.a)f(eHH.a OT BXO,!J.HOrO. 

H3MepeHH.a rrpoBO.IJ.HJIHCb rrpa BXO.IJ.HbiX Harrp.a)f(eHHBX 3 B, 
'ITO COOTBeTCTByeT IlpHMepHO cepe,IJ,HHe ,IJ,HHa:MH'IeCKOrO 

,IJ,Haiia30Ha ycTpOBCTBa. Ha BXO,!J. IIO,IJ,aBaJIHCb HMITYJibCbl Ha· 

np.a)f(eHa.a KBa3arayccoso:ii: cllopMw, cooTBeTCTBYIOIIJ;He rrpo

XO)f(,IJ,eHHIO e,IJ,HHH1.JHOrO CKa•nca HaiipB)f(eHHB qepe3 cllopMHpyiO

IUYIO u;eiib C O,IJ,HOKpa THbiM .IJ.H«llcllepeHIJ;HpOBaHHeM H 4- Kpa THbiM 

HHTerpaposaHHeM. Ilpa 3TOM H3 OT.IJ.eJibHbiX rpacllaKoB nerKo 

OIJ;eHHTb o6JiaCTH pa60Tbl ycTpOBCTBa. IIpH CHBTHH Ka)f()J,OB 

3aBHCHMOCTH OCTaJibHble rrapaMeTpbl HMeJIH BeJIH"'HHbl, co

OTBeTCTByiOIIJ;He IIpHMepHO cepe,IJ,HHaM yqaCTKOB MHHHManb

HOrO OTKJIOHeHHB BbiXO,IJ,HOB BeJIH"'HHbl OT HOMHHaJibHOB. 
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Puc. 8. 3aeucuMocm& o•IHocumeA&Hozo uaMeHeHUJI K03(r 
~UfiUeHma nepeoat~u aanoMUHOJOfl4ezo ycmpoilcmea om aM
nAumyobz 6XOOH020 UMnyAbCQ U KOHCIIIQH11fbl epeMeHU ~op
MUp06QHUJI. 0603HQ'IeHUJI: 

1. T <lJ= 2 MKC, K66 = 0,1 

2. T<P =2 MKC, K 66=0,1, K67 H K68 = 0,35 

3. T <P = 1 MKC, K66 = 0,1 

4. 1' ¢ = 2 MKC, K = 0 
66 

5. T <iJ = 1 MKC, K66= 0. 

Ilocne IIO,IJ;6opa KOHCTaHT 6Lina CH.IITa JaBHCKMOCTh OT· 

HOCHTenhHOH OWH6KH IIO BCeMy ,!J;HHaMHqecKOMy ,IJ;HaiiaJOHY 

/puc. 8/ OT KOHCTaHTLI 4JopMHpOBaHH.II liJpoHTa BXO,!J;" 

uoro HMrrynLca. B uaqanLHOH o6nacTH oWH6Ka Jarro

MHHaHH.II ysenuqusaeTc.ll Hl- Ja uanuquJI uarrpJI)I(eHH.II oTceqKu 

14 

,!J;HO,IJ;a B :QeiiH Jap.II,IJ;a KOH,IJ;eHCaTopa. IlpH Ben&qHHe KOHCTaHT 

67 H 72, COl,IJ;aiD~X Ha BXO,IJ;e ,!J;HO,IJ;a Haiip.ll)l(eHHe, ,!J;OCTa

TOqHo 6nH3KOe K Haiip.ll)l(eHHID OTceqKH, ,!J;HHaMHqecKHH ,IJ;Ha· 

rraJoH JarroMHHaroi:Qero ycTpoHCTBa ysenuqusaeTC.II. Toq

HOCTh YCTpOHCTBa IIOBLIWaeTC.II H IIpH IIO,IJ;aqe HMIIynhCOB 

c 6onee rronorHMH 4JpoHTaMH, qTo cBJIJaHo c rronocoa rrpo

IIYCKaHH.II HCIIOnblOBaHHLIX orrepa:QHOHHLIX ycHnHTeneH. 

3aBHCHMOCTh OTHOCHTenbHOH IIOrpeWHOCTH OT BenHqHHLI 

ycuneHH.II orrepa:QHOHHoro ycunHTenJI, rrpu paJHLIX aMrrnu

Ty,IJ;ax BXO,!J;HLIX HMIIynhCOB, rrpe,D;CTaBneHa Ha pUC. 9. Ilo

rpeWHOCTb Mano MeH.IIeTC.II B ,IJ;HaiialOHe ,!J;OIIYCKa ycuneHH.II 

CaMOH HHTerpanhHOH CXeMLI. 
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Puc. 9. 3aeucuMocm& omHocumeAbHozo uaMeHeHuJI K03~
~UfiUeHIIIa nepeoat~u aanoMuHaJOfl4ezo ycmpoilc11ea om K03~
~UfiUeHIIIa ycuAeHUJI onepafiUOHHozo ycUAullleAJI. 
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~nx onpe~eneHHB xapaxTepHCTHK npeo6pa3oBaHHB BO 
BpeMeHHOH HHTepBan cy~eCTBeH MOMeHT nepexo~a qepe3 
HynL DOTeHUHana Ha BLIXO~e ODepaUHOHHOrO YCHnHTeng /BLI· 
xo~ 6noxa 40/, TaK xax OH onpe~enxeT H Haqano H KoHen 

npeo6pa3oBaHHB. 
Kor~a pa3pB~HLIH TOK OTKmoqaeTCB Ha BpeMB 3aDOMH

HaHHB aMDHHTY~LI HMDYHLCa, Haqano Dpeo6pa30BaHHB 3a
~aeTCB BHeWHHM ycTpOHCTBOM H D03TOMY c~eCTBeH TOHL
KO MOMeHT nepexo~a qepe3 HynL, COOTBeTCTBYIO~H KOHUY 
npouecca npeo6pa3oBaHHB. BpeMB 3a~ep~KH, B 3aBHCH
MOCTH OT CKOpOCTH pa3pB~a, ~aHO Ha pUC. 10. BenHqHHa 
3TOH 3a~ep~KH DOCTOBHHa H 3aBHCHT TOHLKO OT BenHqHHLI 
TOKa pa3pB~a. 0Ha 3KBHBaneHTHa DOCTOBHHOMY CMe~eHHIO 
HaqanLHOH TOqKH xapaKTepHCTHKH npeo6pa30BaHHB. 

Ha puc. 11 noxa3aHa 3aBHCHMOCTb 3a~ep~KH BpeMeHH 
nepexo~a qepe3 HynL BLIXO~Horo aanpx~eHHB 6noxa 40, 
oT BpeMeHH, npowe~wero Me~y BpeMeHeM 3anapaHHB 
cxeMLI H MOMeHTOM nepexo~a qepe3 aynL aanpx~eHHB Ha 
3aDOMHHaiO~eH eMKOCTH C 6 . 3TO BpeMB BLI3BaHO nepe3a· 
pB~KOH napa3HTHLIX KOH~eHCaTOpOB onepaUHOHHOrO ycHnH-
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Puc. 10,11. 3aeucu..woc111& epe..weHu nepexooa !iepe3 HYA& 
Ha BbiXOOe 6AOKa 40 C111pyK111ypHOU CX€Mbl 0111 CKOpOC111U 
/lUH€UHOZO pa3pJIOa /puc. 11/ U 0111 O/lU111€/lbHOC111U epeMeH
HOZO UH111epeaAa 0111 BKAK>'ieHUJI cxe..w&a oo nepexooa <iepe3 
HY/lb Hanp!IJIC€HUJI Ha BbiXOOe 6/lOKa 30 jpuc. 12/. 
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TenB, H MO~eT 6LITL yMeHLWeHO BBO~OM HaqanLHLIX yc· 
noBHH, qTo 3KBHBaneHTHO «!lHxcauHH HaqanLHLIX ypoBHeH 
Hanpx~eHHH B cxeMe ~o onpe~eneHHOH BenHqHHLI. 

Ha puc. 12 noxa3aHa 3aBHCHMOCTL 3a~ep~H BpeMeHH 
nepexo~a qepe3 HYHL OT aMDHHTY~LI H BenHqHHLI KOHCTaHTLI 
«!lopMHpOBaHHB «!lpoHTa BXO~HOrO HMDYHLCa, DpH HeDpepLIB· 
HOB pa6oTe reHepaTopa pa3pB~Horo TOKa. Taxoil pe~M, 
oqeBH~HO, Heuenecoo6pa3eH MB cnyqag HMDYHLCOB KBa3H· 
rayccoBoil «!lopMLI. 
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Puc. 12. 3aeucu..woc111& epe..weHu 3aoepJKKU nepexooa <iepe3 
HY/lb HanpJIJKeHUJI Ha BbiXOOe 6/loKa 40, 0111 OMnAU111YObl 
U KOHC1110H111bl (JopMUpOBOHUJI BXOOHOZO UMnyA&Ca. 

Ha puc. 13 DOKa3aHa «!lopMa Hanpg~eHHH B HeKOTOpLIX 
xapaxTepHLIX Toqxax cxeMLI. BH~Ho BnHBHHe uenH cTa6anH-
3HpyrolQeil o6paTHOH CBB3H Ha nepexo~HLie npoueccLI cxeMLI. 
AHanorHqHLJM o6pa30M MoryT 6LITb nonyqeHLI 3aBHCHMOCTH 
H ~nx nro6oil ~pyroil HHTepecyro~eil Hac Toqxa cxeMLI. 

IlapaMeTpLI, peKOMeH~OBaHHLie B pe3ynbTaTe aHanH3a, 
DOKa3aHLI B 11106/l. 4. 
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Puc. 13. ,auazpa"uca Hanp.RJICeHurl 6 OllfOeA bHbtX IIIO'IKax 
MOOeAu ycaporlc1116a. 06o3Ha'leHUJI: A - Hanp.R:w:eHue Ha 6bt
xooe 6AOKQ 30; B - Hanp.RJICeHue Ha 6XOOe 6AOKQ 12; c -
Hanp.R:w:eHue Ha 6btxooe 6AoKa 40 npu K 66 = 0 ; A - Hanp.R
:w:eHue Ha 6btxooe 6AoKa 40 npu K66 = 0,1 . 
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K4 = 3300 

rt, = 0 
K34"' 50 
K60= 25 

TaOJIH!l{l 4 

K5 =o,ooo KD= J.I03 

K33= I 
K66= o,r 

Bbi600bl 

Qu4lposoe Mo~enuposauue B HHTepaxTHBHOM pelKHMe 
C BH3yani.H:WM H306pa>KeHHeM pe3yni.TaTOB B:W'IHClleHHJI 
D03Bonuno ~ocTaTO'IHO 6:wcTpo u TO'IHO uccne~osan. ~ua
MHXY Henuueii:HOH CHCTeM:W C DepeMeHH:WMH DapaMeTpaMH. 
Peanu3aD;HJI ycTpoiicTBa DO Bhi'IHcneuu:wM DapaMeTpaM DO
xa3ana Dpuro~HOCTh MeTo~a ~JI DpoexTuposauuJI pean~ou:wx 
CHCTeM. 

ABTOp:W C'IHTaiOT CBOHM DpHJITH:WM ~onroM D06naro~a
PHTh C.B.Me~se~JI 3a o6cy~euue ~auuoii: pa6oThiH M.Bna
xosy 3a H3roTosneuue qepTe>Keii:. 
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