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AnHKOB B.A. K AP· 13 - 9844 

YnpasnHeMbiA cTa6KnKaaTop .QnSI rrKTaHKSI Mat'HKTlio-nKaaosbiX 

• 6eTa-crreKTpOMeTpOB 

B pai'SoTe OfiHCaH Tp9XcPa31lblil ynpasnSIGMb!A CTa6HnK3aTop TOKa AnSI 

rrHTaHKSI Mai'HHTHo-nKH30BOI'O ~-crreKTpOMeTpa H BBTOMBTK38UHH npOUeCCa 

peri!CTpaUKII -crreKTpOB KOHBepCKOHHblX sneKTpOHOB. CTa6HnK3aTO!) BbinOnHeH 

ua I!HTerpanbHbiX cxeMax. Tipe,~:~nolKeHa cxeMa ynpasneHKSI Tpexljla3HbiM 

MOCTOBbiM THpiJCTOpHbiM BbinpS!MHTeneM C O.QHHM I'eHepaTOpOM rrHnoo6pa3HOI'O 

HanplilKeHI!l'l. 
aHarra30H K3MeHeHHSI TOKB CTa6Hni!38TOpa 0-8 A; .QHijlljlepeHUKanbHaSI 

HenHHeitHOCTb mara 1!3MGHGHHSI TOKa 1,1Q-4 Aj senK'IHHa rrynbC£\UHit TOKa 

npll MBKCHM£\nbHOM TOKe 1,7.10-4 A; TeMrrepaTypHaSI HGCTa6H;tbHOCTb 

TaKa :!;,1,6.10-4 1/rpa,~:~. 

Pa6oTa BbiiTOnHeHa B na6opaTOpHR Sl,l:lepHblX npo,..,eM Ol1fll1. 

fipenpHHT 06beAHHeHHOrO HHCTHTyTa SAepH~X HCC~eAOBaHHK 

,ll;y6Ha 1976 

,lJ,nJI DHTaHHJI MarHHTHO- llHH30BOrO {3 - CDeKTpOMeTpa 

H aBTOMaTH3ai(HH DpOI(eCca perHCTpai(HH CDeKTpOB KOHBep

CHOHHLIX 3lleKTpOHOB pa3pa6oTaH ynpaBnJieMbiB CTa6HnH-

3aTOp TOKa, DHTaeMbiH OT Tpexcjla3HOB CeTH. 

CTa6HnH3aTop HMeeT HecTa6Hn.bHOCTh 10-4 npH H3-

MeHeHHH HanpJI)I(eHHJI CeTH OT 195 AO 240 B H DpH H3-

MeHeHHH conpoTHBneHHJI Harpy3KH OT 2 AO 15 OM, 'ITo 

AaeT B03MO)I(HOCTh nony'IHT.b 3HepreTH'IecKoe pa3peweHHe 

CDeKTpOMeTpa, 6nH3KOe K npeAell.bHOMY AflJI AaHHOB KOH

CTPYKI(HH /II. Ero AOnroBpeMeHHaJI CTa6HnhHOCTh /3a 

24 qaca/ nyqwe 'leM 0,01~. 
OnHcaHHble paHee KOHCTPYKI(HH cTa6HnH3aTopoB/ 2 - 5/ 

He BCerAa YAOBlleTBOpJIIOT Tpe6oBaHHJIM TO'IHOCTH H Ha• 

Ae)I(HOCTH, 'ITO CBJI3aHO C DPHMeHeHHeM B HHX AHCKpeTHbiX 

3lleMeHTOB B I(eDJIX CpaBHeHHJI H peneBHbiX 3lleMeHTOB 

B I(enJix ynpaBneHHJI. B AaHHOM npH6ope AUJI aBTOMaTH'Iec

Koro H3MeHeHHJI BellH'IHHbl TOKa HCDOllh30BaH Dpeo6pa3o

BaTellh KOA-aHanor B MHKpOMOAYll.bHOM HCDOllHeHHH, a B 

I(enJix cpaBHeHHJI - AHcl>cl>epeHI(Han~ooHble ycHnHTenH Ha on epa

I(HOHHLIX YCHllHTellJIX B HHTerpan.bHOM HCDOllHeHHH. 

6noK-cxeMa ynpaBnJieMoro cTa6HnH3aTopa ToKa npH
BeAeHa Ha puc. 1. 

fiepeMeHHOe HaDpJI)I(eHHe BbiDpJIMllJieTCJI Tpexci>a3HLIM 

MOCTOBbiM ynpaBnJieMLIM THPHCTOPHbiM BbiDpJIMHTeneM TB 

H DOAaeTCJI Ha BXOA MOII(HOrO KaCKaAa CTa6HllH3aTopa TOKa 

MK. Bo H36e)l(aHHe neperpeBa TpaH3HCTopoB MOII(Horo 

KaCKaAa HaDpJI)I(eHHe Ha HHX CTa6HllH3HpyeTCJI I(eD.biO OT

pHI(aTellhHOB o6paTHOB CBJI3H, COCTOJIII(eB H3 AH4>cl>epeH

I(Hall.bHOrO YCHllHTenJI ynpaBneHHJI THpHCTOpaMH ,lJ,YT H 

ci>opMHpOBaTen.H HMDYllhCOB ynpaBneHHJI THpHCTOpaMH fllYT. 

BenH'IHHa HanpJI)I(eHHJI Ha MOII(HbiX TpaH3HCTopax 3aAaeTcJI 

onopHbiM HanpJI)I(eHHeM OYT. 
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Puc. 1 . .b;wK- cxeMa cma6uAu3amopa moKa. 4JYT- tjopMupo
eameAb uMnyAbcoe ynpaeAeHWI mupucmopaMu; TB - mupu
cmopHbiU ebmpRMumeAb; MK - MOJI#Hblii KacKao; ,l!YT - ourp
,PepeHl#UaAbHblii ycuAumeAb ynpaeAeHUJI mupucmopaMu; ,l!CT
ou,P,PepeHf.#UaAbHblii ycUAumeAb cma6uAU3amopa moKa; OYT -
onopHoe HanpR:w:eHue ynpaeAeHuJI mupucmopaMu; H - Ha
zpy3Ka; R3 T - 3maAOHHoe conpomueAeHue; K- A- npeo6pa3o
eameAb KOO - aHaAoz; ,l!CY - oeou<~Hblii c<~em<~UK u 6AoK 
ynpaeAeHuJI; MIIY - MHOZOKaHaAbHoe nepec<~emHoe ycmpoii
cmeo. 

K Bblxo~y MOIUHoro KacKa~a nocne~oBaTenLHO c :nanoH
HblM peJBCTopoM R3T. no~Kmo'leHa o6MOTKa nBHJOBoro 
cneKTpoMeTpa H. BenB'IBHa ToKa qepe3 o6MOTKY KOHTpo
nupyeTcB na~eHBeM Hanpg~eHBB Ha 3TOM pe3BCTope. Ha
npg~eHBe c pe3BcTopa R3T. no~aeTCB Ha o~BH B3 Bxo~oB 
~B~~epeHuuanLHoro ycunuTeng CTa6unB3aTopa TOKa ~CT, 
Ha BTopoi Bxo~ KOToporo nocTynaeT qepe3 npeo6pa3oBa
TenL KO~- aHanor K- A Hanpg~eHBe, Ja~aJOIUee TOK B o6MOT
Ke cneKTpoMeTpa. BenB'IBHa Ko~a K-A Ja~aeTCB 6noKOM 
~BOB'IHOrO C'leT'IBKa B ynpaBneHBB ~CY, KOTOpbiH OCyiUeCT
BnBeT nporpaMMHOe ynpaBneHBe BenB'IBHOH TOKa CITeKTpO-
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MeTpa H pa6oToB MHoroKauanLHoro nepecqeTuoro ycTpou
CTBa MIIY . 

Ha puc. 2 noKa3aHM: npeo6pa3oBaTenL Ko~-auanor, 

MOli.UIMB KaCKa~, ~HclMllepeH~HanLHYe YCHHHTenH CTa6HnH-
3aTOpOB TOKa H HallpJI)I(eHHJI MOli.UIOrO KaCKa~a H CXeMa 
CBJI3eB THpHCTOpOB BYllpJIMHTenJI. 

IIpeo6pa3oaauue Ko~a B auanoroayro aenuquuy ocy
~ecTBnJieTCJI MHKpOMO~YHJIMH 2IIH521 H 2II)l;524, nepBYB 
H3 KOTOpYX CO~ep)I(HT 6y4lepuye KaCKa~Y, a BTOpOB -
pe3HCTHBHYB ~enHTenL H pa3~enJIIOli.Uie ~HO~Y. Auanoro
BYB CHrHan YCHHHBaeTCJI ~BYMJI KaCKa~aMH Ha onepa~HOH
HYX YCHHHTeHJIX 2 )I(A 521. )J;u4!4!epeH~HanLHYB YCHHHTenL 
CTa6HHH3aTopa TOKa COCTOHT H3 BXO~HOrO onepa~HOHHOro 
ycunHTenJI 1 YT 401 1i H KacKa~a ua TpaH3HCTopax 
KT 301 H MII 26 1i. C KonneKTopa MII 26 1i uanpJI)I(eHHe 
llO~aeTCJI Ha BXO~ MO~HOrO 3MHTTepHOrO llOBTOpHTeHJI, 
cocTOJI~ero H3 TpaH3HCTopoa II 30, II 216 H II 210 Ji. 

HanpB)I(eHHe UK.~. Mouutwx TpaH3HCTopoa no~aeTcJI ua 
BXO~ ~HclMllepeH~HaHLHOrO YCHHHTeHJI, BYllOnHeHHOrO Ha Tpau-
3HCTOpax KT 306 H MII 26 Ji. Ha ero BTopou axo~, qepe3 
noTeH~HOMeTp nocTynaeT nocTOJIHHYB noTeH~Han. KonneK
Top KT 306 CBJI3aH /eM. puc. 3/ c ueuuaepcHYM axo~oM 

/4/ KOMnapaTopa Ha onepa~HOHHOM YCHHHTene Kl /HH
TerpanLHaJI CXeMa 1 YT 402/, Ha HHBepCHYB BXO~ KOTO
poro no~aeTCJI nunoo6pa3uoe uanpJI)I(eHHe c qacToToB 
300 F11 c reuepaTopa nunoo6pa3Horo uanpJI)I(eHHJI /Toq
Ka p /. BYXO~HYe HMllyHLCY KOMnapaTopa lilopMHPYIOTCJI 
~ucWJepeu~upyro~eB R- C-~enoqKoB H HHBepTopoM H qepe 3 
cxeMY "H;' uuaepTopY, TpaH3HCTOPY II 701 H Tpauclllop
MaTopY no~aiOTCJI Ha BXO~W ynpaBneHHJI THpHCTOpOB, 3a
MWKaJI, TaKHM o6pa30M, ~enL OTpH~aTenLHOB o6paTHOB 
CBJI3H. 

Ynpaaneuue awxo~HYM uanpJI)I(eHHeM npeo6pa3oBaTenJI 
K- A ocy~ecTBnJieTcJI nporpaMMHWM nyTeM. IIporpaMMHoe 
ycTpOBCTBO, npHH~HllHaHLHaJI CXeMa KOTOporo npHBe~eHa 
Ha puc. 4, pa6oTaeT COBMeCTHO C MHOrOKaHaHLHYM nepe
cqeTHYM ycTpoicTBOM . 

)l;o uaqana H3MepeHHJI KHOllKOB "c6poc" ace ~eKa~w H 
TpHrrep ynpaaneHHJI T I npHBO~JITCJI B Hyneaoe COCTOJIHHe. 
Tor~a ua awxo~e npeo6pa3oaaTenJI K-A noTeH~Hanpaaeu 
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Hymo H TOK qepe3 06MOTKy {3 -cneKTpOMeTpa HyneBOH, a 
reHepaTop TaKTOBLIX HMnynLCOB rla,b H TaiiMep MHOro
KaHanLHOrO nepeC'IeTHOro YCTpOHCTBa OCTaHOBneHLI. 

llpH Ha:lKaTHH KHOnKH "cTapT" TpHrrep T 1 onpoKHHeTcJI 
H pa3pewaro~ii llOTeH~Han BKniD'IHT reHepaTOp TaKTOBLIX 
HMnynLCOB r 1 a,b . HMnynLCLI c BLIXOAa reHepaTopa no
CTynaroT qepe3 CXeMy "HJIH" H HHBepTop Ha BXOA ABOH'IHOro 
10-paJpJIAHoro c'leT'IHKa. Ha'IHHaeTcJI ~HKn HaKonneHHJI 
C'leTa HMnynLCOB B C'leT'IHKe, OAHOBpeMeHHO HapacTaeT 
TOK B 06MOTKe f3 -cneKTpOMeTpa. qaCTOTa HMnynLCOB 
reHepaTopa llOA06paHa paBHOH llpH6nH3HTenLHO 2 F11, 'IT06LI 
CKOpOCTL HapacTaHHJI TOKa He AaBana 6onLWOH AHHaMH'IeCKOH 
HarpyJKH Ha o6MOTKY f3 -cneKTpoMeTpa. KorAa KonH'IeCTBo 
C'IHTaHHLIX HMnynLCOB CTaHeT paBHLIM 'IHCny, BLI6paHHOMy 
nepeKnro'laTenJIMH KH1 + KH10 AHOAHOii cxeMLI coBnaAeHHii, 
onpeAenJIIOII\eH KOA CTapTa, Ha BLIXOAe 3TOH CXeMLI nony
'IHTCJI HMnynLC. llpOHAJI CTp06HpyeMyro CXeMy "If" H HH
BepTOpLI, HMnynLC OllpOKHHeT TpHrrep T 1 H BLIKniD'IHT 
reHepaTop TaKTOBLIX HMnynLCOB. 0AHOBpeMeHHO C 3THM 
llOAaeTCJI CTapTOBLIH HMnynLC Ha BXOA MHOrOKaHanLHOrO 
nepec'leTHoro ycTpoiicTBa H Ha'IHHaeTcJI HaKonneHHe HM
nynLCOB C AeTeKTOpa B ero nepBOM KaHane. 

flo HCTe'leHHH BpeMeHH 3KCll03H~HH AnJI AaHHOrO TOKa 
/BpeMJI BLI6HpaeTCJI 3KCnepHMeHTaTOpOM/ C BLIXOAa Taii
Mepa llOCTYllHT cneAyro~ii HMnynLC, KOTOphlii qepe3 CXeMy 
"HJIH" A06aBHT no eAHHH~e B C'leT'IHKaX aApeca MHOrOKa
HanLHoro nepecqeTHoro ycTpoiicTBa H 6noKa ynpaBneHHJI. 
ToK cneKTpoMeTpa yBenH'IHTCJI Ha BenH'IHHy, paBHyro 
1/1000 OT llOnHOH WKanLI TOKa, a OAHOBpeMeHHO C 3THM 
nepeKnro'IHTCJI H BXOA cneAyroll\ero KaHana nepec'leTHoro 
ycTpoiicTBa, nocne qero HaKonneHHe Ha'IHHaeTCJI CHOBa. 
KorAa KOnH'IeCTBO HaKonneHHLIX HMnynLCOB B ABOH'IHOM 
C'leT'IHKe KOAa ynpaBneHHJI CTaHeT paBHLIM 'IHCny,BLI6paH
HOMy nepeKnro'laTenJIMH ll2 BTOpoii AHOAHOH CXeMLI COBna
AeHHH, TO Ha BLIXOAe 3TOH CXeMLI nony'IHTCJI HMnynLC, 
KOTOpLIH OCTaHOBHT pa60TY MHOrOKaHanLHOrO nepeC'IeTa. 

Ha puc. 3 H 5 H3o6pa:lKeHLI cxeMa 41opMHpoBaTenJI HM
nynLCOB ynpaBneHHJI THpHCTOpaMH H BpeMeHHLie AHarpaMMLI, 
noJICHJiro~e ero pa6oTy. 

llpH llOAa'le Ha BXOALI 1 ,2,3 nepeMeHHOrO HanpJI:lKeHHJI 
U c Tpex41aJHoro TpaHc41opMaTopa Ha BLIXOAax A, B, C 
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puc. 3. 
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Puc. 8. llpuH~unuaAbHaJI cxeMa 6AoKa numaHUJI (JopMupoeameAJI 
UMnyAbcoe ynpaeAeHUJI mupucmopaMu. 
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onepai.I,HOHHLIX YCHJIHTeneii B03HHKaiOT np.IIMOyronLHLie HM
nynLCLI. Ilepena,nLI Hanp.II>KeHHB npOHCXO,n.IIT B MOMeHTLI 
npOXO>K,neHH.II COOTBeTCTBYJOI.Qeii 4Ja.JLI qepe3 HYJIL, a C,nBHrH 
Me>~<,ny nepena.naMH cocTaBn.IIIOT 2 rr I 3 pao. Ilocne HHBepcHH 
IBwxo.nw D, E , F I HMnynLCLI qepe3 .nHcllclJepeHUHPYIOI.QHe 
ueno'IKH G , H , J , K , L , M nocTynaroT Ha cxeMy "HllH". 
Ilp.IIMOyroJILHLie HMnynLCLI C TO'IKH 0 O,nHOBH6paTopa, 
qepeJR-C clJopMHpOBaTeJIL no ,nnHTeJILHOCTH, HHBepTOpLI H 
paJ.nenHTenLHLiii .nHo.n no.naroTC.II Ha Jap.ll,nHyro R-C uenL 
ITO'IKa P I. C BLixo.na R onepai.I,HOHHoro ycHnHTen.ll K 1 , 

'lepe3 ,nHclJclJepeHUHPYIOI.QYJO uenL HMnynLCLI, c,nBHr BO Bpe
MeHH KOTOpLIX JaBHCHT OT ynpaBJI.IIIOI.Qero Hanp.II>KeHH.II, 
nocTynaJOT nocne HHBepTHpoBaiiH.II B S Ha cxeMLI "H", 
Ha ,npyrHe BXO,nLI KOTOpLIX B onpe,neneHHOM nop.ll,nKe no
.naroTC.II paJpewaroi.QHe noTeHuHanw c BLixo,noB T , U , V . 
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200 210 220 230 240 V IOA~T 4 RH 8 12 14,5 R o" 

Puc. 9. a/ 3aeucuMOCIIb MaKcuMaAbHOZO IIOKa c•a6UAu
aa~ropa 011 eeAU'IUHbl ce11eeozo HanpJIJKeHuJI; 6/ aaeucuMOCIIb 
npeoeAbHOZO IIOKQ Clla6UAU3QIIOpa 011 conpOIIU8AeHUJI Hazpya
KU. 
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Puc. 10. 3aeUCUMOC111b IUaza U3MeHeHUJI 1/IOKa 0111 HOMepa 
KQHQIIQ C11fa6UAU301110pa. 

Ha TpaHJHcTopax II 701 clJopMHPYJOTC.II HMnynLcLI Ja>KHra
HH.II THpHCTOpOB w' X' y . 

Puc. 6 ,neMOHCTpHpyeT pa6oTy TpexclJaJHOrO MOCTOBOro 
ynpaBn.lleMoro THPHCTopHoro BLinpJIMHTenJI. B BepxHeii 
'laCTH PHCYHKa H3o6pa>KeHLI clJaJHLie Hanp.II>KeHH.II H nHJIO
o6pa3HOe Hanp.II>KeHHe ITo'IKa P , puc. 31, no.naBaeMoe Ha 
Bxo.n .nH4l4JepeHI.I,HanLHOro YCHJIHTen.ll Kl . ropHJOHTaJILHLie 
CnJIOWHa.ll H nyHKTHpHa.ll JIHHHH COOTBeTCTBYIOT cny'la.IIM 
MaKCHMaJILHOrO H MHHHMaJILHOrO ynpaBJI.IIIOI.Qero nOTeH
I.I,Hana, no.naBaeMoro Ha BTopoii Bxo.n K 1 • Ha OT,nenLHLIX 
.nHarpaMMax noKaJaHw nono>KeHH.II HMnynLcoB Ja>KHraHH.II 
THpHCTOpOB B cnyqae 60JILWOH lnyHKTHpHwel H Manoii 
lcnnowHwel BenH'IHHLI BLmpJIMneHHoro HanpJI>KeHH.II. Ho
Mepa OT,nenLHLIX ,nHarpaMM COOTBeTCTBYJOT TO'IKaM Ha 
cxeMe puc. 2. 

~OpMa BLiflp.IIMJieHHOrO Hanp.II>KeHH.II ,nn.11 3THX cnyqaeB 
noKaJaHa Ha HH>KHeii .nHarpaMMe puc. 6. 

Y3nw nHTaHH.II oT.nenhHLIX ueneii 6noKa ynpaBneHH.II TH
pHcTopaMH H Ja,naHH.II TOKa 'lepeJ HarpyJKy noKaJaHLI Ha 
puc.7H8. 

Ha puc. 96 npHBe,neHa 3aBHCHMOCTL BenH'IHHLI TOKa 
cneKTpOMeTpa OT BeJIH'IHHLI conpOTHBJieHH.II HarpyJKH. ,[t;HclJ
clJepeHI.I,HanhHa.ll HeJIHHeBHOCTh 3TOB 3aBHCHMOCTH BO BCeM 
pa6o'leM .nHanaJOHe He npeBLIWaeT 1.1 o-4 I puc. 1 Ol. 

Ha puc. 9a noKa3aHa JaBHCHMOCTL MaKCHManLHoro To
Ka cneKTpoMeTpa OT HanpJI>KeHH.II ceTH. BepxHHii npe.nen 
TOKa onpe,nenJieTC.II HanpJI>KeHHeM Ha 06MOTKaX CHJIOBoro 
TpaHcclJopMa Topa. 

0CHOBHLie napaMeTpLI CTa6Hni13aTOpa npHBe,neHLI B llla6-
11Uf4e. 
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Ta6mrua 

1. MaKCHMaJibHbi:fi TOK 
cneKTpoMeTpa npH 
COllpOTHBJieHHH Harpy3KH 

2. War H3MeHeHH.H TOKa 

3. n~~~~epeHUHaJibHa.H 
HeJIHHeHHOCTb mara 
H3MeHeHH.H TOKB 

4. BenHqHHa nynbcauH:fi TOKa 
llpH MBKCHMaJibHOM TOKe 

5. 0THOCHTeJibHOe H3MeHeHHe 
BbiXOllHOrO TOKa llpH 

2OM 
5 OM 
10OM 
14OM 

H3MeHeHHH Harpy3KH oT 2 no 15 OM 

6. TeMneparypHa.H aecTa6HnbHOCTb 

TOKB 

7. Hecra6HnbHOCTb npH 
H3MeHeHHH Hanp.H~eHH.H 

ceTH llHTBHH.H Ha +5% 
H -15% 

8. MaKCHManhHa.H norpe6n.HeMa.H 
MOlliHOCTb OT 3-~a3HOH CeTH 
nepeMeHHoro TOKa 

8,6 A 
8 A 
5,2 A 
4,2 A 

8,6·10-3 A 

<1 10-4 A - . 
-4 1,7.10 A 

< 1.10-4 A 

+ 1, 7.10-4 1/rpan. 

-5 < 1.10 

760 BT 

ABTOpbl rny6oKo 6naro.u;apHbl K.R.rpoMoBy H B.M.l.J,yn
Ko-CHTHHKOBY 3a llOCTOJIHHYJO llO,IJ;,IJ;ep)I(KY H HHTepec K pa-
6oTe, B.H.CTerainoBy Ja noMo~L Ha oT.u;enLHbiX 3Tanax 
pa6oTbl. 
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