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8 HSCT0.1111188 Bp8MSI B Ka'IeCTBe H3MepuTenbHbIX aneMeHTOB CHCTeM 

CTa6HnH38UHH TOKa npHM8HSIIOI'CSI I KSK npaBHno, MSHl"SHHHOBble IIIYHThl. B )lHa-

na30H8 6onhlIIHX TOKOB MOIUHOCTh noTepb B IIIYHTaX /lOCTHraeT· HeKOnhKHX 

KHnOBSTT. nnsr coxpaHeHHSI BblCOKOil: CTa6HnhHOCTH npu pa6oTe B T8&0M pe

)KHM8 IIIYHTbl CH86)KaJOTCSI rpOM03/lKHMH CHCTeMaMH oxna)K)leHHSI H T8pMOCTa-

6unuaauuu. 3TH ycTpotl:cTBa Tpe6y10T )lononHuTenbHhIX MaTepuanhHhIX aaTpaT 

npu H3l"OTOBn8HHH H 3KCilnyaTaUHH CHCT8M CTa6unuaauHH. 

B K8'18CTB8 H3MepHTenhHblX aneM8HTOB MoryT 6hITb ucnonh30B8Hbl 

/1 2/ 
MSI"HHTHhie KOMnapaTOpbl IlOCTOSIHHOl"O TOKa I • MarHHTHble KOMnapaTOpbl 

IlOCTOSIHHoro TOKa o6na)la!OT BbICOKOil: CTa6HnbHOCThlO, HM8IOT OTHOCHTenbHO 

He6o_nb1IIH8 ra6apHTbl, He Tpe6y10T cneuuanhHblX ycTpoil:CTB )lnSI oxna)K)l8HHSI, 

TaK KaK noTepu MOIUHOCTH B HHX npaKTH'I8CKH OTCYTCTByJOT.ITpeJlnO)K8HHblH 

/3/ 
B BapnaHT KOMnapaTopa o6na)laeT pSl/lOM U8HHbIX K8'18CTB: o6ecne'IHB88T 

Henocpe/lCTB8HHbitl: OTC'IeT B UH<!JPOBOil: cpopMe BenH'IHHbl KOHTponHpyeMOl"O 

TOKa, noasonsreT B8ChMa npoCTO ocyIUeCTBHTb ynpaBn8HHe CTa6unH3HpOB8H

HbIM HCTO'IHHKOM OT ynpaBnSIIOIU8H 3BM. 

He)lOCTaTKOM MSI"HHTHblX KOMnapaTOpOB SIBnsreTCSI OTHOCHTenhHO HH3K8SI 

'IaCToTa cpeaa aMnnuTy/lHO-'IacToTHOil: xapaKTepucTHKH, o6ycnoBneHHasr rnaB

HhIM o6pa30M HanH'IH8M (jiunhTpa Ha BblXO)le (jiaaoBoro /l8T8KTOpa. 3TOT 

(jiunhTp ycTaHaBnHBaeTCSI JlnSI IlO)laBneHHSI nepeMeHHOil: COCTaBnSIJOIUeH 'IaCTOTbl 

2 FM .l.JacTOTa cpeaa cpunbTpa op11eHTHPOBO'IHO BbI6upaeTCSI H3 ycnoBHSI 

-'IaCTOTbl MOJlynHUHH. / 

3 



TaK KaK rrpaKTII"IeCK~ '';FM~ l000ru, To MaI'HHTHhJe KOMrrapaTophI ue

necoo6pa3HO HCIIOnb30B8Tb B CHCTeMaX aBTOperynHpOB8Hllg, OT KOTOpb!X 

Tpe6yeTCg OTHOCHTenbHO 
1
HeBblCOKag CKOpOCTb AeliCTBHg. 

Ucp.g./B) 
4 

A 1 ~ ti , , 81c , 
1 
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Puc. 1. BblXOAHag xapaKTepHCTHKa M8I'HHTHOI'O K0MIIapaTopa. 

Ha pucyHKe rrpeACTaBneHa BbIXOAHag xapaKTepHCTHKa M8I'HHTHOI'O KOMII~pa- . 

Topa , ucp,Jl.= f ( ~ 1) • Oco6eHHOCTb!O BblXOAHOli xapaKTepHCTHKH gBngeT-

Cg Hanuque rrgTll "HyneBbIX" ToqeK ( TOqKll A,E,B,r,n). ToqKa B COOTBeTCTBy

eT paBeHCTBY aMrrep-BHTKOB cpaBHHBaeMh!X TOKOB ( [ W1. = [ STW 
2 

), 

T.e. g5ngeTcg pa6oqeii TOqKoii IIPH HCIIOnb30B8HHH KOMIIapaTopa KaK H3MepH-
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TenbHoro aneMeHTa a cncTeMe aaToMaTnqecKoro perynnpoaaHnH. B ToqKax 

6 Hf CHCTeMa perynnpoaaHHH C KOMnapaTOpOM He HM88T ycTofiqnaoro paB

HOB8CHH, H 3TH TOqKH H8 MOryT ObITb pa6oqHMH. B ToqKaX A H .U, TOqHo 

TaK )1{8 KaK H B TOqKe B, BblllOnHHlOTCH ycnOBHH ycTofiqHBOCTH, H ToqKH A 

H .U MOryT CTaTb"nO)l{HbIMH" P';}OOqHMH TOqKaMn.,Ung Hall8)KlJ0ll paOOTbl CHCT8Mbl 

CTa6nnH3aUHH TOKa C MarHHTHblM KOMllapaTOpOM B KaqeCTB8 H3MepnTenbHoro 

aneM8HTa H800XOllHMO npHHHTb M8pbl, HCKn10qa10mne B03MO)KH0CTb nepeXOlla 

C;HCT8Mbl Ha "no)l{Hbl8 11 paooqHe TOqKn. )i(enaTenbHO, qTQObl BB Oil CHCT0Mbl 

CTa6nnn3aUHH B HOpManbHbIH p8)KHM ocymeCTBnHnCH aBTOMaTnqecKH npH BKnIO

qeHHH CHCT8Mbl, npu ycTaHOBKe Hoaoro 3HaqeHHH TOKa, a TaK)K8 nocne B031l8H

CTBHH OOnbWHX B03MYIU8HHll cnyqattHoro xapaKTepa. 

Ha puc. 2 noKa3aHa 6noK-cxeMa pa3pa6oTaHHoro a naoopaTopuu Hllep

HhIX npo6neM aapnaHTa CHCT8Mbl CTa6nnn3aUHH TOKa C MarHHTHbIM KOMnapa -

TOpOM B Ka'l8CTB8 H3M8PHTenbHoro aneMeHTa. 

CurHanbI paccornacoaaHHH, Bbl/l8n8HHbl8 KOHTypaMH 1 H 2, CYMMHpy10TCH 

H nocne ycaneHHH llO/lalOTCH Ha BXO/l TpaH3HCTOpHOI"O perynHTOpa PT .KoH-. 

Typ 1, BKn10qa10IUHll B ce6H MaI"HHTHblH KOMnapaTop, HBnHeTCH rnaBHblM KOH

TypoM CTa6nnH38UHH. 3TOT KOHTyp llO/laBnHeT MegneHHbl8 H3M8H0HHH TOKa 

Harpy3KH H o6ecnequaaeT gonroapeMeHHYlO CTa6nnbHOCTb TOKa. KoHTyp 2 

HBnHeTCH rpy6bIM KOHTypoM cTa6unu3aUHH H o6ecneqnaaeT aBTOMaTnqeCKHll 

BBOll KOHTypa 1 B pa6oqntt pe)KHM; B H8KOTOpblX cnyirnHX _c IlOMOIUblO 3TOI"O 

KOHTypa MO)KHO ocymeCTBHTb KOppe~llHlO qacTOTHOH xapaKTepHCTHKH CHCTe

Mbl B o6naCTH BepXHHX qacToT, T.e. ynyqwHTb nogasneHHe OblClpbIX H3Me

HeHHH TOKa Harpy3KH. 

K H3MepnrenbHblM H ycnnHTenbHblM aneMeHTaM KOHTypa 2 He npe/l'l,HB-

nHeTCH BbICOKHX Tpe6oBaHHH B OTHOW8HHH CTa6nnbHOCTH. B Ka'l8CTB8 RaT 

ucnonb3yIOTCH H3M8pHTenbHble wyHTbl C HOMHHanbHblM na/l8HH8M HanpH)K8HHH 

75 MB. 

Ba)l{Hb!M aneMeHTOM CHCT8Mbl HBnHeTCH IlOJ?OI'OBOe ycTpottCTBO 1 i 
Ponb 3TOI"O ycTpOllCTBa B CHCT8Me CTa6nnH38UHH COCTOHT B cnegyromeM • ... 
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PHC. 2. EnoK-CXeMa CTa6HnH3Hp0B6HHOI'O HCTQqHHKa TOKa C M6I'HHTHb!M 

KOMnapaTOpOM B KaqecTBe H3MepHTenbHOI'O aneMeHTa. 1-MaI'HHTHb!H KOMna

paTop, 2-qia30Bb!H neTeKTOp, 3-qiHnbTp, 4, 7 ,9-KoppeKTHPYIOIUHe uenH, 5-HCToq

HHK onopHOI'O HanpIDKeHHSI, 6,8, 10-ycHnHTenH nocTOSIHHOI'O TOKa, U -noporo

B00 ycTpOitCTBO. 

IlpH OTCyTCTBHH OTKnOH0HHSI KOHTpOnHpyeMOI'O TOKa J OT 3anaHHOI'O 3HaqeHHSI 

HJ'IH npH OTKnOHeHHH ero Ha He3HaqHTenbHYIO BenHqHHY ± I),. I o6MOTKa pene p 

o6ecToqeHa, KOHTaKT B 36MKHYT H o6ecneqHBaeT HOpManbHOe nefiCTBHe KOH

Typa 1, 3TO COCTOSIHHe HHnHUHpyeTCSI CBeqeHHeM HHnHKaTopa Hn2. OnHaKO 
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ecnH BenH'IHHa /'J. J rtpeBblCHT no a6comoTHOMy 3Ha'leHHIO HeKOTopoe J:lOnycTH

Moe nop_0I'OBOe 3Ha'leHHe OTKnOHeHHH /'J. 1 n ' Ha O0MOTKY p OT noporoBOI'O 

ycTpOiiCTBa nocTynaeT HanpmKeHHe, KOHTaKT B pa3MbIKaeTCH H KOHTYP . 1 

HCKn10qaeTCH H3 uenu o6paTHoii CBH3H CHCTeMhl aBTOperynHpOBaHHH; 9TO 

COCTOHHHe CHCTeMb! HHJ:lHUHpyeTCH CBe'leHHeM HHJ:lHKaTopa 11 nt, HHJ:lHKaTop 

11fl2 npH 9TOM racHeT, 

.lleiiCTBHe KOHTypa 2 HanpaBneHo Ha yMeHbllleHHe /'J. 1 , KaK TOnbKO 

CTaHOBHTCH MeHbllie I noporoBoe ycTpoiiCTBO BblpaoaTbIBaeT CHI'-

Han, npHBOJlHIUHii K CHHTHIO HanpHMeHHH C O0MOTKH pene P, KoHTaKT B npH 

9TOM 3aMbIKaeTCSI, H KOHTyp 1 BCTynaeT B paooTy, 3To nonoMeHHe HHJlHUH

pyeTCSI CBe'leHHeM HHJlHKaTopa 11n2, HHJlHKaTop 11n1 racHeT, 3Ha'leHHe /'J.J n 

Bb!0HpaeTCH H3 ycnOBHSI 

n 0,8 /'J. IE,r , 

3JleCb /'J. IE,r-OTKnoHeHHe KOHTponHpyeMOI'O TOKa, COOTBeTCTByIOIUee TO'IKaM 

E HnH f Ha BblXOJlHofi xapaKTepHCTHKe KOMnapaTopa, TTpH yKa3aHHOM Bbl0Ope 

3Ha'leHHH /'J. ln o6ecne'IHBaeTCH HaJleMHblH aBTOMaTH'leCKHfi BBOJl KOHTypa 

B paoo'IHii peMHM, HCKnIO'laeTCSI paooTa B "noMHblX,, pa0O'IHX TO'IKaX, 

YnpomeHHaH npHHUHnHanbHaH CXeMa CTa6HnH3HpoBaHHOI'O HCTO'IHHKa TO

Ka C MaI'HHTHblM KOMnapaTOpOM B Ka'leCTBe H3MepuTenbHOI'O aneMeHTa no

Kaaana Ha pHC, 3, 3aecb KOHTYP 2 coaep}KHT MHHHManbHOe KOnH'leCTBO ane

MeHTOB (lliyHT H HCTO'IHHK onopHOI'O HanpHMeHHH) H npeJlHa3Ha'leH TOnbKO 

ang BBOJla KOHTypa 1 B peMHM CTa6unH3aUHH, 

B HCTO'IHHKe ucnonbayeTCH BapuaHT MarHHTHOI'O KOMnapaTopa, paccMo

TpeHHbIH B
131 • BTOpH'IHaH O0MOTKa KOMnapaTopa COCTOHT H3 JlBYX ceKUHM no 

999 BHTKOB B KaMJlOH, CeKUHH HMe!OT OTBOJlbI, pa3 0HBa!OIUHe HX Ha nO):lCeK

UHH C J:leKaJlHblM OTHOllieHHeM BHTKOB, OaHa H3 ceKUHH noacoeaHHHeTCSI K STa

n0HHOMY HCTO'IHHKY TOKa la, J:lpyrag - K 9TanoHHOMy HCTO'IHHKY TOKa lMa, 

lllecTb 11eKaJ1HhIX nepeKnIO'laTenei1 (no TPH Ha KaMAYIO ceKUHIO) o6ecne'IHBa

IOT ycTaH0BKY KOHTpOnHpyeMOI'O TOKa B auanaaoHe O, ➔ 999,999a C J:lHCKpeT-
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PHc. 3. IlpHHUHilHanbHa.lI cxeMa CTa6HnH3HpOB8HHOro HCTO'iHHKa TOKa. 
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HOC Tb IO ( ruaroM) 1 Ma. l1cnonbsyeMb10 9TanOHHble HCTO'IHHKH TOKa 1 a " 1 Ma 

TepMOCTaTnpoBaHbl " HM0IOT H0CTa6nnbHOCTb, He npeBbllliaIOIUYIO B na6opa-
-5 -3 

TOpHblX ycnoBHSIX - 4•10 " - 4•10 COOTB0TCTB0HHO. Mo)lynSIUllOHHbli!: 
/3/ 

reHepaTop BbmonHeH no cxeMe, npnBeJleHHOi!: B • TTepe'lncne,HHbie aneMeH-

TbI, a TaK:lKe HCTO'IHHK onopHOI'O HanpSI:lK0HllSI ll nopOI'OBOe ycTpoi!:CTBO ll30-

6pa:lKeHbl Ha cxeMe pnc. 3 B Bll)l0 cpyHKUHOHanbHbIX 6noKOB. 

Y cnnnTenb noCTOSIHHOI'o TOKa ( T5 t- Tl 7) BbmonHeH no cxeMe YTTT 

C npeo6pa3oBaHneM. TeMnepaTypHblll Jlpei!:cp, npnBe)leHHblll K BXO/lY' paBeH 

(2➔4)MKBl0c. KoacpcpnuneHT ycnneunsi aToro ycnnnTensi MO:lKeT perynnpoBaTb

csi B llIHpOKHX npe)lenax, MaKCHManbHOe 3Ha'l'.JeHne ero paBHO - 10'
3

• Mo)lynsi

TOp Y TTT BbmonHeH Ha noneBbIX TpaHsncTopax (T5 - TB), 'l'.JaCTOTa MOJlynsi

unn ~ 10 KI'll. B K8'1'.J0CTB0 llCTO'IHHKa onopHOI'O HanpSI:lK0HllSI JlnSI KOHTypa 2 

B paccMaTpHB80MOM CTa6nnnsnpoBaHHOM HCTO'IHHKe TOKa ncnonbsyeTCSI reHe

paTop nnHei!:HO H3M0HSIIOIU0I'OCSI HanpSI:lKeHnSI, Bb!IlOnHeHHblll no, npocTei!:rueii 

cxeMe (pnc. 4). 

+ Uon 

CH 4000,0 

82 

160K 

83 

y 
+ 168-

Pnc. 4. CxeMa )lnSI nony'l'.JeHnSI nnueiiHO ll3M0HSIIOIU0I'OCSI HanpIDKeHHSI., 
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Kor-aa KOHTyp 1 BBelleH B pe)KHM CT86HnH38llHH, KOHTaKT B2, BXOllstumA 
'I 

B KOHT8KTHYIO r-pynny pene p 1 t 38MKHyT H aanpSJ)KeHHe Ha eMKOCTH CH paB-

HO aynro. IlpH B03HHKHOBeHHH B KOHType 1 6onbllIHX OTKnOHeHI1A TOKa( !f/i~/).'/n ), 

nopOI'OBOe ycTpoACTBO ocymeCTBnSieT 38MblK8HHe KOHT8KT8 B 1 H TeM .ca-'. 
I 

MbIM npeKpamaeT aeACTBHe KOHTypa 1. OaHoapeMeHHO pa3MbIKaeTCSI KOHTaKT 

B2, a 'lepea HeKOTopoe BpeMSI {apeMSI aaaep)KKH) npoHCXOllHT 38Mb!K8HH0 

KOHTaKTa B3. B Te'leHH0 BpeMeHH aaaep)KKH TOK Har-py3KH llOll ll0ACTBH0M 

KOHTypa 2 naaaeT llO Hyng { T8K KaK u on paBHO HynIO). ITocne aaMbIKaHHSI 

KOHTaKTa B3 Hanpg)KeHH0 Ha Cg nHHeiiHO HapaCTaeT H TaK )K0 aapacTaeT 

TOK B Har-pyaKe. Kor-aa 6. '/ < 6. '/ ' BKDIO'la0TCH KOHTyp 1 H Tpe6yeMoe aaa-
- n 

'10HH0 TOKa llO!lllep)KHBaeTCH C Bb!COKOA TO'IHOCTbIO. CxeMa puc. 4 npHXOllHT 

B HCXOllHOe COCTOSIHHe: B2 aaMKHyT, B3 paaoMKHyT. 

[ipJfMe'HeHH0 CX0Mbl pHc. 4 B CTa6HnHa:tTope B03MO)KHO, ecnH aonycKa0T

CSI c6poc TOKa aar-py3KH llO Hyng npH aBTOMaTH'l0CKOM BB0ll8 KOHTypa 1 B 

pe)KHM CTa6HnHaa1tHH. 8 npOTHBHOM cny11ae cneayeT HCll0llb30BaTb llOT8HllHO

M0TPH'leCKHA ll8T'IHK onop.1:h'.>I'O HanpSJ)K8HHSI, o6ecne'IHBaIOIIlHA ycTaHOBKY TO

Ka· C 11IaI'OM la. ITepeKnIO'laTenH noTeHitHOMeTpa llOn)KHbl 6b!Tb M0XaHH'l0CKH 

conpSJ)KeHbl C COOTB8TCTBYIOIIlHMH nepeKnIO'laTenSIMH OTBOllOB BTOPH'IHOA 06-

MOTKH KOMnapaTopa. 

OnHcaHHblii CTa6HnH3HpOB8HHbiii HCTO'IHHK TOKa HCITOnbayeTCSI llnSI llHTa

HHH o6MOTKH aneKTPOM8I'HHTa, npHMeHSI8MOI'O ·anSI KanH6pOBKH M8I'HHTOM8Tpoe. 

.llHanaaoH perynHpoBaHHSI TOKa 1~200a. CHnoBaSI '18CTb HCTO'IHHKa coaepmHT 

Tpex¢a3Hblii BblllPHMHTellb C llHCKpeTHblM perynHp0B8HH8M BblllpSIMneaaoro Ha-

(n . . ,. d, /4/) 
npSI)K0HHH OllObHISI.n OllHO't'83Hblii BblllpHMHTellb paCCMOTpeH B H Tpaa-

/5/ 
3HCTOpHblil per-ynSITop, OllHCaHHblit B • 

Ha pHC. 5a npeacTaeneHa KPHBaSI apeil¢a TOKa, aanHCaHHaH c llOMOIIlbIO 

H3MepHTenSI H0CTa6HnbHOCTH llnSI 3Ha'leHHSI TOKa Harpy3KH, paeaoro 101,23a. 

AaanorH'IHbl0 KpHBbl8 6bmH nony'l0Hbl llpH TOKaX 10 1 . 50 H 150 a. Bo ecex 

cny'laHX B ycTaHOBHBIIIeMCH pe)KHM0 aenH'IHHa OTHOCHT0nbHOit H8CTa6HllbHO-
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-5 
CTH TOKa He rrpeBbllllana :!:. 4·10 aa St-10 'laCOB pa6oTbI. Ha puc. 56 IIOKa-

3aHa KpHBaSI Bbr6era. TOKa aa nepBb!H 'lac pa60Tbl HCTO'lHHKa. 

B 38KlIIO'l0HHe C'lHTaeM CBOHM rrpHSIT!{blM ,!lOlil"'OM Bb!pa3HTb 6naro.uap
• 
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