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AnA ~ccneA08aH~A c8epxnpo80AA~~x MaTep~ano8, a TaK~e 

8 HeKOTOpbiX 6~o<!J~3~4eCK~X OnbiTaX 1 ·~ ' Tpe6yiOTCA cnCI.j~anb
HWe ~CT04H~K~ TOK08 - ~H<!JpaH~3K04aCTOTHWe r eHe paTOPW ~M

nynbC08 TOKa TpeyronbHO~ <!JopMw c aMnn~TYAO~ AO 10 A. Cne-
1.1~<!J~Ka nOA06HWX ycTpO~CT8 3aKnl04aeTCA 8 TOM, 4TO OH~ AOn~HW 
o6ecne4~8aTb n~He~Hoe HapacTaH~e /cnaA/ TOKOB 8 Harpy3Ke 
AO 3aAaHHOrO 3Ha4eH~A 3a BpeMA, ~3MepACMOe M~HyTaM~ ~ 4aca
M~. ApyraA npo6neMa, 803H~KaiO~aA np~ ~x pa3pa6oTKe, onpeAe
nAeTCA A~ana3oHaM~ ~3MeHeH~A conpoT~sneH~A Harpy3K~, pa6o-
4~x TOK08 1 ~ CBA3aHa C pacce~8a~e~CA MO~HOCTbiO Ha aKT~8HbiX 

3neMeHTax npH6opa. 
B AaHHO~ pa6oTe np~80A~TCA on~caH~c ABYX reHepaTopos 

TOKa: r!-1T - reHepaTOpa ~MnynbCOB TOKa TpeyronbHO~ <!JOpMbl 
~ YrT - yH~BepcanbHoro reHepaTopa TOKa, 8 KOTopwx peweHw 
np~8eAeHHWe 8WWe sonpocw. 

r~T npeAHa3Ha4eH AnA pa60TW Ha C8epxnpOBOAA~YIO Harpy3Ky, 
B KOTOpyiO OH <IJOpM~pyeT ~MnynbCbl TOKa TpeyrOnbHO~ <!JOpMbl 
c aMnn~TYAO~ AO 2 A, 8PeMeHeM HapacTaH~A ~ cnaAa 8 A~ana3oHe 
nnaBHO~ peryn~po8K~ 1-720 M~H. 0cH08Hble 3neMeHTbl np~Ht;~n~

anbHO~ CXeMW r~T noKa3aHW Ha p~c. 1. reHepaTOp COCTO~T ~3 
BWXOAHOrO yc~n~TenA MO~HOCT~ /YM/ ~ <!JOpM~posaTenA ynpaBnAIO
werO HanpA~eH~A TpeyronbHO~ <!JopMbl /¢>HT1 I. 06e cxeMbl reHepa
Topa n~TaiOTCA OT ceT~ 4epe3 6noK TpaHc<!JopMaTopa ~ 8blnpAM~Te

ne~ /EiTB/. 
Yc~n~Tenb MO~HOCT~ nocTpOeH no cxeMe cTa6~n~3aTopa ' ~ ' 

ToKa nocneAOBaTenbHOro T~na co 100-npol.jeHTHO~ o6paTHO~ 

CBA3bl0 1 CH~MaeMO~ C 3a3eMneHHOrO WYHTa (R 1 ) , ~ C ~cnonb30-
BaH~eM a Ka4eCT8e 3neMeHTa cpa8HeH~A ~ yc~neH~A c~rHana 

paccornacosaH~A onepal.j~OHHoro yc~n~TenA 1YT401A /Yl/. AnA 
3a~~TW CBepxnpOBOAA~e~ Harpy3K~ K BWXOAHWM KneMMaM reHepa
TOpa 4epe3 3M~TTepHWe n08TOp~Ten~ /T1/ nOAKnl04eH onepal.j~OH

HW~ yc~n~Tenb Y2 8 pe~~Me KOMnapaTopa, KOTopw~ np~ cpwse 
c8epxnpo80A~MOCT~ 4epc3 TPaH3~CTOp T8 nocblnaeT a ¢>HT1 c~rHan,. 

3anpe~al0~~~ pa6oTy reHepaTopa. nopor cpa6aTw8aH~A 3a~~Tw 
ycTaHasn~8aeTcA noTeHI.1~0MeTpOM R~ a npeAenax 1-20 MB. 

<t>HT1 onpeAenAeT speMeHHwe ~ aMnn~TYAHWe napaMeTpw ~Mnynb
co8 8WXOAHOrO TOKa reHepaTOpa. BpeMeHHWe xapaKTep~CT~K~ pea
n~3YIOTCA ~HTerpaTOpOM /Y3/ C 8peMA3aAa~~M~ 3neMeHTaM~ 
(Ra.Ct) ~HTerp~posaH~eM nOCTOAHHWX YP08He~ HanpA~eH~~ pa3HO~ 
nonApHOCT~, KOTOpWe nOAKfll04aiOTCA K 8XOAY ~HTerpaTOpa KOHTaK-
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PHc . 1. OcHOBH~e 3neMeHT~ npHH~HnHanbHOH cxeM~ rHT. Tl +T3-
K1HT591B; Yl, Y2, Y4- 1YT401; Y3- LH0042; KH, KB- K554CA2; 
M2- 1n6553; T4- KT808A; T5- KT807A; T6, T8+T11 - KT315; 
T7, T12- KT3266; Al, A2- A818E; A3+A6- KA522, Pl -
P3B18A; P2 - P3C55A. 

TaMH pene Pl H 3aAa~TCR noTeH~HOMeTpaM~ R4 , R5 . B cxeMe 
HHTerpaTopa Hcnonb3oeaH onepa~HOHH~H ycHnHTenb LHOM2 
/KOTOp~H MO>KHO 3aMeHHTb ycHnHTeneM THna 140YA8/ H 3apRAHaR 
eMKOCTb THna ~T-1 (C 1 ~ B~XOAHOe HanpR>KeHHe HHTerpaTopa, 
npoXOAR 4epe3 cornacy~HH ycHn~Tenb Y4, nocTynaeT 4epe3 
3MHTTepH~e noeTOPHTellH T 2 , T3 Ha KOMnapaTop~ HH>KHero /KH/ 
H eepXHero /KB/ ypoe;eH BbiXOAHOro HanpR>KeHHR ~PMHpoeaTenR. 
KoMnapaTop~ ynpaenR~T 4epe3 Tp~rrep /Ml/ H KJ1~4eeoH TpaH-
3HCTOP Tl l pa60TOH pene Pl . noporH cpa6aT~BaHHR KOMnapaTo
poe ycTaHaenHea~TCR noTeH~HOMeTpaMH R6 , R7 ,a pa3HOCTb Me>KAY 
HanpR>KeHHRMH noporoe eepxHero H HH>KHero ypoeHeH 3aAaeT 
aMnnHTYAHOe 3Ha4eHHe HMnynbCOB ynpaBJlR~ero HanpR>KeHHR ~HTl, 
a cneAOBaTenbHO, H B~XOAHOrO TOKa rHT. 

CHrHan 3anpeTa pa6oT~ reHepaTopa nocTynaeT c YM /T8/ Ha 
TPHrrep 3anpeTa /Tp. 1/, KOTop~H ynpaenReT pa6oToH pene P2 
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H ceeTOBOH HHAHKa~HeH. KoHTaKT~ P2 wyHTHPY~T epeMR3aAa~y~ 
eMKOCTb Cl HHTerpaTopa, 6noKHPYR ero pa6oTy. HapRAY c 3THM 
3anpeTHTb pa60TY reHepaTOpa MO>KHO KOMaHAOH C KHOnKH "CTOn", 
a 3anycK OCYJ!IeCTBHTb KHOnKOH "nycK11

• 0TJ1H4HTb o6a COCTORHHR 
MO>KHO no ceeToeoH ~HAHKa~HH In/ Ha nepeAHeH naHenH 6noKa. 

B pa3pa6oTaHHOM reHepaTope Ha B~XOAHOM TpaH3HCTope T4 
/pHc. 1/ pacceHeaeMaR MO~HOCTb pasHa -10 BT, TpaH3HCTOP 
ycTaHaBnHeaeTcR Ha paAHaTope nno~aAb~ 400 cM2 . B AaHHOM 
cny4ae npo6neM~ TennOOTBOAa He B03HHKaeT. 0Ha CTaHOBHTCR 
cepbe3HOH npH pa3pa6oTKe YHHeepcanbHOro reHepaTopa TOKa 
/YrT/, KOTOP~H AOn>KeH o6ecne4HBaTb B~XOAH~e TOKH B npeAenax 
o+JO A e AHana3oHe conpoTHBneHHR Harpy3KH o-; 3 OM. Ha pHc. 2 
npeAcTaeneH~ pac4eTH~e 3aBHCHMOCTH P=f(IH, RH ) /KpHe~e I,II,III I 
npH HCnOnb30BaHHH B B~XOAHOM KaCKaAe YrT nHHeHHOrO CTa6Hn~-
3aTopa TOKa. 0TBOA AaHHOH MO~HOCTH 4aCTO pewaeTCR nyTeM np~
MeHeH~R >K~AKOCTHOrO oxna>KAeHHR TpaH3HCTOpoe 141, 4TO HeyA06HO 
npH Hcnonb30BaH~H reHepaTopa e Ka4eCTBe nepeHocHoro npH6opa. 
no3TOMY YrT pa3pa6oTaH no cxeMe ABYXCTyneH4aTOH cTa6HnH3a~HH 
/pHc. 3/. Ha B~XOAe reHepaTopa HaXOAHTCR nHHeHH~H cTa6HnH3a
TOP TOKa /nCT/, a MHHHManbHOe naAeHHe HanpR>KeHHR UK3 Ha 
erO npOXOAH~X TpaH3HCTOpax aeTOMaTH4eCKH nOAAeP>KHBaeT 3KO
HOMH4H~H HMnynbCH~H perynRTOp HanpR>KeHHR / 3,5 / nocneAOBa
TenbHOrO THna /HPH/ . 

• I Jilt) 

511 
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I .. • • .. 
PHC. 2. 3aBHCHMOCTH pacceHBaeMOH Ha npOXOAH~X TpaH3HCTOpax 
MO~HOCTH B ncr (1, II' III) H B YrT (IV' v) OT conpOTHBneHHR 
H TOKa Harpy3KH. 
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PHc. 3. OcHoBH~e 3neMeHT~ npHH4HnHanbHOA cxeM~ YrT. Yl -
1YT531; Y2, Y3, Y5, KO- IYT401; Y4 -LH0042 ; KH, KY
K554CA2; Ml, M2- ln6553; Tl +T4- n210A; T5, T6, TIS-
Mn266; T7 +Tl0, Tl9 +T21, T24+T28- KT315; Tll, Tl2, T22, T23-
KT3266; Tl3 - KT6086; Tl4+Tl7 - KT808A; Al - KC147; A2 -
A243; A3 +Al0, Al4+Al7- KA522; All, Al2- KA213; Al3-
KYlOl; Al8- KC133; Pl - P3Bl8A; P2- P3C55A. 

YcHneHH~A cHrHan AaT4HKa B~XOAHOro TOKa (R1 , Yl ) cpaBHHsa
eTCA Ha onepa4HOHHOM ycHnHTene Y2 c ynpasnA~~HM HanpAmeHHeM, 
nocTyna~~HM c nepeKn~4aeMoro AenHTenR AHanaaoHos /Kn3,R2 +R7/. 
YcHnHTenb Y2 ynpasnAeT MO~HbtM B~XOAH~M nosTOPHTeneM Ha TpaH-
3HcTopax n210A ITt+ T4 /. HanpAmeHHe Ha Harpy3Ke ncr cpas
HHsaeTCA C B~XOAH~M HanpAmeHHeM HMnyJlbCHOrO peryilATOpa Ha 
AH$$epeH4HaJlbHOM YCHJlHTene /Tg , T 10 /, H yCHJleHH~A CHrHaJl 

owH6KH nepeKI1~4aeT npoxOAH~e TpaH3HCTOP~ /T 13
7T17 / HPH 4e

pe3 KaCKaAH~A KI1~4esoA KacKaA /T
11

, T12 / H TpHrrep WMHTTa, 
B~nOJlHeHH~A Ha onepa4HOHHOM yCHJlHTene 1Y401A /Y3/. 

Mo~H~e TpaH3HCTOP~ ncr ITt - T4/ pa6oTa~T B JlHHeAHoA o6-
naCTH csoHx xapaKTepHCTHK npH TJ ~ ~ 1,2 B, a MaKCHMaJlbHaA 

4 

.\ 

) 

4aCT OTa ne peKn~4e HHA KI1~4es~x 3Jle MeHTOB HPH - 4 Kr4. Ha 
pHC. 2 MOmHO YBHAeT b CHATbte 3aBHCHMOC TH CyMMapHOA MO~HOCTH, 

KOTOpaA pacceHBaeTCA Ha B~XOAH~X nonynpOBOAHHKOB~X npH60paX 
o60HX peryJlATOpOB, OT TOKa H COnpOTHBJleHHA Harpy3KH /KpH
B~e IV, V /. Mo~H~e nonynposOAHHKOB~e npH6op~ perynATOpos 
ycTaHosneH~ Ha paAHaTop~ c o6~e~ nno~aAb~ 2000 cM2 H HaAem
HO pa60Ta~T 6e3 npHHYAHTeJlbHOro oxn a~Ae HHA. 

6onee HaAemHy~ pa6o Ty YrT o6 ec ne4HBa~T cxeM~ aa~HT~. CHr
Han npe BbiWe HHA TOKa Ha rpy3KH HaA AOnyCTHMbiM CHHMae TCA C Bbt
XOAa yc HilHT enA Y I, H 4e pea TpaH3HCTOpbt T 18 , T 19 OTKPbtsaeT 
THPHCTOP A1:l • KO TOpbt A 6noKHpyeT n e pe KI1~4eHH e s HMnynbcHOM 
peryilATOpe , 0 4eM CBHAeTeJlbCTByeT CBeTOBaA HHAHKa4HR /nl/ 
Ha nepeAH eA naHeilH 6no Ka. npH B~XOAe H3 CTpOA npOXOAH~X 
TpaH3HCTopo s HPH HanpAme HHe s~npRMHTenR reH e paTopa nocyynHT 
Ha B~XOAH~e TpaH3HCTOp~ nCT, 4TO npHBeAeT K HX TenJlOBOMy 
npo6o~. 4To6~ HCKI1~4HTb AaHHy~ CHTya~H~, C KOJlJleKTOpa TpaH-
3HCTOpa T7 $OpMHpyeTcA c~1rHan, aanpe~a~~HA pa6oTy ynpasnR~
~ero 6JlOKa, 3aKp~BaA TaKHM o6pa30M npOXOAH~e TpaH3HCTOp~ 
ncr. 

B Ka4ecTse HCT04HHKOB ynpasnR~~ero HanpR ~eHHR s YrT Hc
nonbayeTcR ABa 6noKa: $HT2 - $OpMHposaTenb HMnynbcos HanpA
meHHA TpeyronbHoA q>opMbt H 4H$po-aHanorosbti1 HHTerpaTop, paa
pa6oT aHHbti1 paHee ' ;; . 

6noK $HT2 no npHH~Hny pa6oT~ aHanorH4eH $OPMHposaTen~. 
OnHCaHHOMy B~We.Ha PHC. 3 noKa3aH~ He06XOAHM~e 3JleMeHT~ 
ero npHH4HnHaJlbHOi1 CXeMbl. AflR $OpMHPOBaHHR speMeHH Hapacya
HHA /cnaAa/ s npeAenax lo-3 AO 104 c s cxeMe HcnonbaosaH~ 
Ha6op speMR3aAa~~Hx conpOTHBneHHA (R18• R 23). nOAKI1~4aeMbtX 

K AenHTenAM(R 8 + R 1 ~ KnasHWHbtMH nepeKn~4aTenRMH /Kn 1 , Kn2/, 
H noTeH4HOMeTpbt nnaBHOi1 perynHpOBKH (R 16 ,R l?) AI1A KamAOrO 
AHanaaoHa. 

npH 3TOM $OpMHpOBaHHe B~XOAH~X HMnyJlbCOB $HT2 ocy~eCTBJlR
eTCA nocne cnaAa TOKa s Harpy3Ke YrT AO Hynesoro ypoBHR, 4TO 
onpeAenHno norHKy pa6oTbt $OpMHposaTenR. KoMnapaTop HHmHero 
yposHR KY BbtXOAHOro HanpAmeHHR $QpMHposaTenA 4epea TpaH3Hc
TOP T26 H TPHrrep M1 6noKHpyeT pa6oTy HHTerpaTopa Y4 KOHTaK
TaMH pene P2 H OAHOBpeMeHHO nepeKI1~4aeT nOJlRpHOCTb BXOAHOrO 
HanpAmeHHA HHTerpaTOpa. CneAY~~HA HMnyJlbC Ha4HeT $QpMHpo
saTbCA nocne npHXOAa CHrHana C KOMnapaTopa HYilR nCT /KO, Tg /, 
onpoKHA~Ba~~ero TpHrrep Ml s cocTOAHHe, paapewa~~ee pa6oTy 
HHTerpaTopa. 

BTopoA ynpasnA~~HA pa6oToA YrT 6noK 4H$po-aHanorosoro 
HHTerpaTopa161 nonHOCTb~ s3aHM03aMeHReM c $HT2. OH nocTpoeH 
Ha ocHoae 12-paapAAHoro 4H$po-aHanorosoro npeo6paaosaTenA 
c pesepcHBH~M C4eT4HKOM H 4H$posoA cxeMoA cpasHeHHA. HHTer-
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paTOp cnymHT HCT04HHKOM T04HOrO OnOpHOrO HanpH~eHHH C spe
MeHeM CTyneH4aTO-nHHeHHOrO HapacTaHHH H cnaAa S AHana30He 
30 C 7 4 4, H pa6oTaeT S pemHMe nOCTOHHHOrO SbiXOAHOrO Ha
npH~eHHHi S Hero TaK~e SSeAeH~ pe~HM~ pa30S~X H nepHOAH4ec
KHX HMnynbCOS TpeyronbHOH $OpM~. 

06a reHepaTopa pa3pa60TaH~ S SHAe HHAHSHAyanbH~X npH6o
pos C nHTaHHeM OT CeTH. rHT S~nOnHeH S SHAe SCTaSHOrO 6noKa 
C WHpHHOH nepeAHeH naHenH 120x160 MM2,YrT s~nonHeH H3 4 
SCTaSHbiX 6nOKOS cneAYIOliiHX THnOS: 6noK nHTaHHH C pa3MepaMH 
nepeAHeH naHenH 1 00x240 MM 2 , 6noK JlCT 45x240 MM 2 , 6noK 
HPH 45x240 MM 2 , 6noK ynpasneHHH 50x240 MM 2.B HacTOHlllee 
speMR rHT pa6oTaeT npH HCn~TaHHHX csepxnpOSOAHliiHX o6pa3~0S, 
a TPH 3K3eMnnHpa YrT HCnOnb3YIOTCH S HCCneAOSaHHHX SnHHHHH 
MarHHTH~x noneH Ha 6HonorH4eCKHe o6oeKT~ / 2,3 / . 

B aaKnl04eHHe asTop~ s~pa~aiOT 6naroAapHOCTb A.B.KapnyxHHY, 
B.E.~Hnb~osy H H.~.KanHHKHHy sa MOHTa~ H noMOlllb npH HacTpoH
Ke npH6opos. 

JlHTEPATYPA 

1. AaHHnos B.H. 0 soaMO~HOCTH MexaHH3Ma AeHCTSHH 3neKTpoMar
HHTH~x noneH Ha 6HOC$epy 3eMnH. B KH.: MaTepHan~ Hay4HO
TeXHH4eCKOro CHMn03HyMa. 
~nTa, 25-27 HOH6pH 1975 r. "HayKa", M., 1975. 

2. repacHMeHKO B.H., rosopyH P.A., AaHHnos B.H. BnHHHHe 
MeAneHHO MeHHIOIIIHXCH SO speMeHH MarHHTH~X noneH Ha xpoMO
COMH~H annapaT nHM$O~HTOS KpOSH 4enoseKa. MaTepHan~ Hay4HO
TeXHH4eCKOrO CHMn03HyMa, 
~nTa, 25-27 HOH6pH, 1975. "HayKa", M., 1975. 

3. AoAHK C.A. H AP· HcT04HHKH 3neKTPOnHTaHHH Ha nonynposoA
HH KOSbiX npH6opax. "Cos. paAH011

, M. , 1969. 
4. 6eprenbCOH H.r. H AP· TpaH3HcTop~. napaMeTp~, MeTOA~ 

H3MepeH11H 11 11cn~TaHHH. "Cos. paA11011
, M., 1968. 

5. HaxpaTCKI1H S.M., nones A.A., Xa6apos B.C. OH~H, 13-11795, 
Ay6Ha, 1978. 

6. 6~4KOS H.C. 11 AP· nT3, 1975, ~4, c.146. 

6 

PyKonHcb nocTyn11na s 113AaTenbcKHH OTAen 
30 MaH 1980 roAa. 


