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B nocneAHee epeMR ece 6onee WHPOKO npHMeHROTCR 6ecKOHTaKT~ 
HWe H3MePHTeflbHWe npeo6pa3oBaTenH nOCTORHHOro TOKa B Ka4eCTB~ 
3fleMeHTOB npe4H3HOHHWX CHCTeM aBTOMaTH4eCKOro perynHpOBaHHR 
H cTa6HnHsa4HH TOKa 11•5~ lfaMepHTenbHWe npeo6pasoeaTenH, no
cTpoeHHwe Ha OCHOBe MarHHTH~X KOMnapaTopoe, HMeDT PRA npeHMy~ 
~eCTB, ewrOAHO OTnH4a~~HX HX OT APYrHX npeo6pasoeaTeneH, 
BWCOKY~ CTa6HnbHOCTb, OTHOCHTenbHO He6onbWHe ra6apHTW, cpae
HHTeflbHO Many~ noTpe6nReMyD MO~HOCTb, BWCOKYO 4YBCTBHTenbHOCTb 
H OTCYTCTBHe ranbBaHH4eCKOH CBR3H C H3MepReMOH 4enbD. 

0AHaKO 3TH H3MepHTenbHWe ycTpOHCTBa HaPRAY C AOCTOHHCTaa~ 
HMe~T H HeAOCTaTKH - HanpHMep, HanH4He CflO*HOH CTaTH4eCKOH 
xapaKTepHCTHKH s -o6pa3HOro THna HflH BWXOAHOH xapaKTepHCTHKH 
C 11flO*HWMH 11 HYflRMH /l•lil,4TO orpaHH4HBaeT HX npHMeHeHHe B 3aMK-
HYTWX CHCTeMaX aBTOMaTH4eCKOrO perynHpOBaHHR H Tpe6yeT npHHR
THR cne4HaflbHWX Mep, HCKfl~4a~~HX pa6oTy CHCTeM B nomHWX HYflR~ 
BWXOAHOH xapaKTepHCTHKH npeo6pa30BaTenR. npaKTH4eCKH 3TO sa
CTaBnReT HCnonb30BaTb ABYXKOHTYPHWe CHCTeMW CTa6HnH3aQHH H no
poroewe YCTPOHCTBa, BBOAR~He CHCTeMy perynHpoaaHHR B pa6o4yO 
30Hy. B pesynbTaTe 6WCTPOAeHCTBHe TaKHX CHCTeM OKa3weaeTCR 
HH3KHM, 4TO orpaHH4HBaeT HX npHMeHeHHe, HanpHMep, AflR ynpaa
neHHR TOKOM Ha eepWHHe HMnynbca no 3aAaHHOH nporpaMMe.' 

B HaCTOR~eH pa6oTe npeACTaeneHa KOHCTPYKQHR H 3KCnepHMeH
TaflbHWe napaMeTpW MarHHTHOro KOMnapaTopa nocTORHHoro TOKa, 
HMe~~ero nponop4HOHaflbHY~ BWXOA~YD xapaKTepHCTHKY c ABYCTOpo~
HHM orpaHH4eHHeM BO eceM pa6o4eM AHana30He TOKOB. no CBOHM 
xapaKTepHCTHKaM YCTPOHCTBO MomeT HaHTH WHPOKOe npHMeHeH~e. 
CHCTeMax aeToperynHpoeaHHR B Ka4eCTBe 6eCKOHTaKTHoro AaT4HKa 
TOKa /&/, 

npHHQHnHanbHaR cxeMa MarHHTHoro KOMnapaTopa npHBeAeHa- Ha 
pHc.1. AJ,R onpeAeneHHR OTKnOHeHHR OT paBHOBeCHR KOMnapaTopa 
HCll()Jlb3yeTCR HMnynbCHaR MarHHTHaR MOAYriRQHR. Ha ABYX MarHHTHWX 
cepAe4HHKax, oxeaTweao~HX WHHY C H3MepReMWM TOKOM, HaMOTaHw 
o6MOTKH B036YmAeHHR Wl 'w2,· nocneAoBaTenbHo-ecTpe4HO nOACOe
AHHeHHWe K HCT04HHKY OAHOnOflRPHWX HMnynbCOB TOKa nepeMarHH4H
eaHHR. 8 Ka4eCTBe TaKoro HCT04HHKa HCnOflb30BaH 3BYKOBOH reHe
paTOP r3-33 /1/ C npoMemyT04HWM TpaH3HCTOPHWM KaCKaAOM Ha Tl, 
KT829r, HMeD~HM BWCOKOe ycHneHHe 6a3oeoro TOKa H o6ecne4HBao
~HM pemHM reHepaTopa TOKa 'I B AflR nHTaHHR o6MOTOK Wl H W2. 
KoMneHCHPY~~He o6MOTKH W3 H W4 COeAHHeHW nocneAOBaTenbHo-co-
rnacHO H nOAKn~4eHW l(MCT0• 1111111¥ sTa11011110rEYnTTORHHoro TOKa 
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PHC,I. IlpH~HilHaJlbHaR cxeMa MarHHTHOro KOMnapaTopa 
IlOCTORHHoro TOKa. 

/2/. BblXOAHble o6MOTKl,1 W5 1,1 W6 0601,1x cepAe4HHKOB BKJ1I04eHbl 
ecTpe4HO 4epea HHTerp1,1py101111,1e 1..1eno4KH R1 , Cl 1,1 R2 , C2, Bb1-
npF1MHTeJ1bHble MOCTbl Bl 1,1 B2 Ha cxeMy CJlOlKeHHFI BblXOAHblX CHrHa-
110B Ha, ·R3, R4 , R5, Ha BblXOAe KOMnapaTopa ycTaHoeneH HH3Ko-
4aCTOTHblH <)>HilbTp R6 , R7, C3. 

np1,1 · OTCYTCTBl,11,1 "13MepfleMoro TOKa IH3M "1 3TaJ10HHOro TOKa I '.3T 
HCT04HHK B036YlKAeHHFI /1/ nepeMarHH4"1BaeT o6a cepAe4HHKa B 
npOTHBOnonolKHblX HanpaeneHHFIX no 4aCTHblM 1..1"1KJ1aM neTJll,1 rHCTe
pea1,1ca. C noMOlllblO Rt ' R2 1,1 R5 YCTpaHFleTCFI HeHAeHT"14HOCTb Mar
HHTHblX xapaKTepHCTHK 0601,1x cepAe4HHKOB KOMnapaTopa 1,1 BblCTae
JlfleTCH Hyneeoe HanpfllKeHHe Ha ero BblXOAe, 

Bo ecex "13MepeHHFIX 1,1cnOJ1b30Ba11cF1 OAHH pelKHM HaMarH"14HBa
HHFI cepAe4HHKOB MOAYilFITOpa OAHOnOilFIPHblMH KOJ10KOI1006pa3HblM"1 
HMny11bcaM1,1 TOKa. 06a cepAe4HHKa r11y60KO HaCbllllailHCb, np1,14eM 
4"1CJ10 aMnep-BHTKOB B036YlKAeHHFI Bbl6paH0,3aBeAOMO 6011bWHM, 4eM· 
4"1CJ10 aMnep-BHTKOB BXOAHOH "13MepHTeJ1bHOH 1..1en1,1. Bb1no11HeHHe yc
JlOBHFI 

Wl,2 • le.'> 2(WH3M · IH3M ) 

rapaHTHPYeT nony4eHHe BblXOAHOH xapaK~epHCTHKH KOMnapaTopa 
/pHc.2/ C nponop1..11,10HaJ1bHOH 3aSHCHMOCTblO B Ha4aJ1bHOH 4aCTH 

/1/ 

"1 ABYCTOPOHHHM orpaHH4eHHeM B OCTaJlbHOM AHana30He BXOAHblX TO
KOB /a KOHKpeTHOM c11y4ae AO 100~200 A/. 
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PHc,2. BbIXOAHM xapaKTepHCTHKa 
MarHHTHoro KOMnapaTopa IlOCTORH
Horo TOKa. 

4acToTa B036YlKAeHHFI. r Bbl6paHa 
paBHOH 1 Krl..l C y4eTOM yCJlOBHFI 
nony4eHHFI nOBblWeHHoro 6blCTPOAeH
CTBHFI H BJlHFIHHFI yBeJ1H4eHHFI 4ac-
TOTbl Ha CTeneHb. npoMarHH4HBaHHFI 
cepAe4HHKOB, Ha:·ypoeeHb noTpe6-

I1ReMOH MOIIIHOCTH, Ha CTa61,111bHOCTb BblXOAHOH xapaKTepHCTHKH, a 
TaKlKe BilHFIHHFI napa3HTHblX napaMeTpOB o6MOTOK. 

HaBOAHMaR Ha o6MOTKax W5 H WG np1,1 nepeMarHH4HBaHHH cep
Ae4HHKOB 3,A,C, nponop1..1HoHaJ1bHa 4"1CI1y BHTKOB w B o6MOTKax 
"1 CKOPOCTH H3MeHeHHFI MarHHTHoro noTOKa ~ B cepAe4HHKax BO epe-
MeHH: 

,u, dB !el =W . ..::::t:... =WS-, 
dt dt 

/2/ 

rAe B - MarHHTHaR HHAYKLIHFI B cepAe4HHKe, S - n110111aAb nonepe4-
Horo ce4eHHR cepAe4HHKa. Ha BblXOAax HHTerp1,1py101111,1x RC -1..1eneH 
/ Cl H C2 / B03HHKaeT HanpRlKeH1,1e: 

1 e 1 dB W,S u C = -c f - dt = - f ws. -dt = -B t • 
R RC dt RC /3/ 

KOTopoe nponop1..11,10HaJ1bHO MrHOBeHHOMY 3Ha4eHHIO MarHHTHOH HHAYK-
1..1"1"1 Bt B cepAe4HHKe. CHrHaJlbl C 06e1,1x o6MOTOK MOAYilRTopa noc- . 
ne npOXOlKAeHHFI aMnilHT~AHblX AeTeKTOPOB Bl H B2 cpaBHHBalOTCR 
Ha conpoTHBJleHHFIX Harpy3KH R3 ' R4 . H R5, a HX pa3HOCTb nocne 
npoXOlKAeHHFI <!>HilbTpa Ha R6, ·R7, C3 HCnOilb3YeTCFI KaK BblXOAHOH 
cHrHan KoMnapaTopa - 0 8 • np1,1 oTcyTCTBHH I :no H I J13M 1,1 paeHblx 
K03c)><l>HI..IHeHTax nepeAa4"1 C noMOlllblO R5 BblCTae11F1eTCR Us ... o. np1,1 
Ha111,141,11,1 nocTOFIHHOro nOAMarHH4"1BaHHFI o60HX cepAe4HHKOB MarHHT
HblM noneM H3MepfleMoro TOKa npo1,1CXOAHT CABHr 4aCTHblX· LIHKJ10B 
nepeMarHH4HBaHHFI 0601,1x cepAe4HHKOB no OCHOBHOH neTne rHcTe
pe31,1ca. HanpfllKeHHe C BblXOAHOH o6MOTKH OAHOro cepAe4HHKa yee
J1H4HBaeTCFI, a C APYrOH -·yMeHbWaeTCFI, "1 Ha BblXOAe MarHHTHOro 
KOMnapaTopa noF1BJ1F1eTCR BblXOAHOH cHrHan. Be11H4HHa U 8 nponop
LIHOHanbHa pa3HHl..le 3TaJ10HHblX H H3MepfleMblX aMnep.;.BHTKOB, a 3HaK 
yKa3bleaeT. Hanpae11eH1,1e H3MeHeHHR ToKa IH3M •• 

8blXOAHaF1 xapaKTepHCTHKa Ma,HHTHoro KoMnapaTopa noKaaaHa Ha 
PHC.2~ XapaKTepHOH 4epTOH yCTPOHCTB, HCnOJlb3YIOIIIHX MarHHTHble 
3IleMeHTbl, RBJlfleTCR cy111eCTBeHHaF1 HeJlHHeHHOCTb HX BblXOAHOH xa

'paKTepHCTHKH, 4TO aaTPYAHFleT MaTeMaTH4ecKoe on1,1caHHe CBFl3H 
BXOAHblX 1,1 BblXOAHblX napaMeTpoe. 0TCYTCTBHe aHaJ1HTH4eCKoro Bbl-
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PHc.3. li3MeHeHHR eyneBoro YPOBHR 
BhlXOAHoro HanpIDKeHHH Ua KOMilapa
Topa IlOCTOHHHoro TOKa npH Kone6a
HHHX HanpIDKeHHH IlHTaHHH u n , 
TOKa B036Y)K,IJ;eHHH Ia H qacTOTbl 
nepeMarHHtIHBaHHH f. 

-::---·- --- 4/ 
la' pameHHR ,qJlR BblXOAHOH xapaKTepH

CTHKH MarHHTHoro KOMnapaTopa aa
TPYAHReT onpeAeneHHe ero AOnon
HHTenbHblX norpeWHOCTeH, n03TOMY 

~a aeTopaMH npoeeAeHo 3KcnepHMeH-
TanbHoe HCCneAOBaHHe H3MeHeHHR Ua MarHHTHoro KOMnapaTopa npH 
Kone6aHHRX BHeWHHX napaMeTpOB - 4aCTOTbl nepeMarHH4HBaHHR f, 
HanpRmeHHR nHTaHHR HCT04HHKa TOKa nepeMarHH4HBaHHR Un, TOKa 
eoa6ymAeHHR MarHHTHoro KoMnapaTopa Ia • CooTeeTcTey101J1He aaeH
CHMOCTH H3MeHeHHR Hyneeoro YPOBHR ~Ua npHBeAeHbl Ha pHC.3. 
Ha 3TOro PHCYHKa cneAYeT' 4TO e6nH3H Ua .::'0 HMeeM: ---

npH M/f ::::0,01 ~Ua .::::-20.10-5 B, 

npH ~Ia/I a -=-0,01 ~u 8 : 1- 10-5 B, 

npH ~Un/Un ~0,01 ~U8 = 1,5• 10-5 B, 

rAe f =1 Krll,· 1 8 =0,5 A, Un=50 B. 
BHeWHHH BHA H KOHCTPYKI.IHR MarHHTHoro KOMnapaTopa nocTORH

Horo TOKa noKaaaHw Ha pHc. 4a ,6. KoMnapaTop noMelJleH a Koa_KcHanb
HblH TOKOBBOA, rAe pacnonomeHbl ace 3neMeHTbl, noKaaaHHble Ha 
PHC. 1 • CHapymH TOKOBBOA 3aKpblT ABYXCnOHHblM MarHHTHblM 3KPaHOM 
C K03<l><l>H1.1HeHTOM 3KpaHHpoaaHHR ~500. MarHHTHble cepAe4HHKH H3-
rOTOBneHbl H3 neHT04HOro nepMannoR 79HM H noMelJleHbl B He3aMKHy
TblH MeTannH4eCKHH KapKac H3 AIOpanlOMHHHR. HapymHblH AHaMeTp cep
Ae4HHKOB - 42 MM, BHYTPeHHHH - 30 MM, BblCOTa - 5 MM. 4Hcno 
BHTKOB - Wt = W2 = 1000, W3 = W4 = 1000, W5 = W6 = 500 /npoBOA 
n3B-2,~0,35/. ~nR ycTpaHeHHR 3neKTPH4eCKOH CBR3H MemAy BXOA
HblMH H BblXOAHblMH o6MOTKaMH BBeAeHa 3KpaHHPYIOIJlaR o6MOTKa W7 
H3 oTommeHHOH MeAHOH <1>onbrH TOnlJIHHOH -0,05 MM. 

OnblTHblH 06paae1.1 MarHHTHOro KOMnapaTopa HMeeT cneAYIOIJIHe pa-
6o4He xapaKTepHCTHKH. Pa604HH AHana30H BXOAHblX TOKOB 0+200 A. 
BblXOAHOe HanpRmeHHe AO -0,8 Be pemHMe paa6anaHca cpaBHHBae
MblX aMnep-BHTKOB. KpyTH3Ha npeo6paaoaaHHR B pa6o4eH o6nacTH -
-60 MB/A. nonoca nponycKaHHR KoMnapaTopa onpeAenReTcR e ocHoa
HOM BblXOAHblM <!>HnbTPOM H COOTBeTCTByeT 100' r1.1. npH pa6oTe Un 
H 1

8 
nOAAepmHaalOTCR a npeAenax O, 5%, a f - a npeAenax O, 1 % , 

4TO o6ecne4Hno MaKCHManbHYIO ,norpeWHOCTb KOMnapaTopa <,±:_5•10-58 
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PHc.4. BHemHHH BHA /a/ H KOHCTPYK~HH /6/ MarHHTHoro 
KOMnapaTopa IlOCTOHHHoro TOKa. 
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3a 8 4 pa60Tbl B AHana30He KOMHaTHblX TeMnepaTyp. KoMnapaTOP 
npeAnonaraeTCR, HCnOnb30BaTb B CTa6HnH3aTope TOKa AnR nHTaHHR 
ceepxnpoBOAR~ero coneHOHAa. 
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PyKonHCb nocTynHna B H3AaTenbCKHH OTAen 
18 AeKa6pR 1981 roAa. 
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