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Ha.n.e)I(Hax pa6oTa coBpeMeHHhiX $u3H"lJecKHX ycTaHOBOK 
TpefiyeT aBTOMaTHlJCCKOrO perynupOBaHHH H flO,!J,,IJ,Cp)l(aHHH 

Ha HC06XO,!J,HMOM ypOBHC MHO)I(CCTBa pa3nH4HbiX HnH O,!J,HHaKO

BblX napaMeTpOB. IlpofineMbl ynpaBnCHHH MHOrOKaHanbHbiMH 

ycTpOHCTBaMH B HaCTOHmee BpeMH peiiiaiOTCH nyTeM npHMC

HCHHH ManbiX ynpaBnxromux 3BM. IlpHMepoM llO,IJ,06HOH 

ycTaHOBKH MO)I(CT cny)I(HTb pa3pa6aTbiBaeMhiH B OHMY 

0l1Jil1 HCTOlJHHK TOKa Ha 96 He 3aBHCHMbiX KaHanoB ,IJ,nH flH

TaHHH cBepxnpoBo.n.xmux coneHOH,IJ,OB coJ,IJ,aBaeMoro ycKo
puTenx /I/. BbtXO,IJ,HOH TOK Ka)I(,IJ,OrO KaHana 3a,IJ,aeTCH B ,IJ,Ha

na30He 07100 A c HecTa6unbHOCTbiO < 0, lo/o, a cneuu¢uKoH: 

HCTOlJHHKa HBnHCTCH nnaBHbiH BBO,!J, TOKa B Harpy3KY H 

BbiBO,!J, H3 Hee, BpCMH BBO,IJ,a• BbiBO,IJ,a H3MCpHeTCH ,!J,CCHTKaMH 

MHHyT. ~nH ynpaBneHHH pafiOTOH HCTOlJHHKa npe,IJ,nonara

eTCH ucnonh30BaHue Manoil ynpaBnHIOmeH: 3BM Tuna 

M-6000. 
Heo6xo,IJ,HMbiM 3neMeHTOM Ka)l(.n.oro KaHana C03,IJ,aBaeMOH 

ycTaHOBKH HBnHCTCH npeo6pa30BaTenh KO,IJ,a H3 3BM B Ha

np11)1(CHHC. TaKOBbiM MO)I(eT cny)I(HTb pa3pa6oTaHHbiH B oT

.II.ene 6noK uu¢po-aHanoroBoro npeo6pa3oBaTenH /U.AII-10/, 

OllHCaHHe KOTOporo npHBO,!J,HTCH B ,IJ,aHHOH pa6oTe. 

Ilpu pa3pa6oTKe npeo6pa3oBaTenH K HeMy npe,IJ,bHBnH

nuch TpefiOBaHHH BbiCOKOH CTa6HnbHOCTH, TOlJHOCTH npeo6-

pa30BaHH11 - 0,05o/o, npOCTOTbl HaCTpOHKH H flOBTOpHCMOCTH 

xapaKTepHCTHK ,IJ,nH cepHHHOrO H3rOTOBneHHH 6nOKOB. Ilpe

o6pa30BaTenh BbmonHeH B cTaH.n.apTe KAMAK 121, a .n.nH 

6onee IIIHpOKOrO npHMeHCHHH B HeM JanO)I(CHa B03MO)I(HOCTb 

ynpaBneHHH c nep.e.n.Heil naHenu. 
Ilpeo6pa30Ba Tenh BblflOnHHCT dJyHKUHIO HCTOlJHHKa OllOp

Horo Hanp11)1(CHHH, ynpaBnHeMoro 3BM, Ja,IJ,aiOmero cooTBeT

CTByromuil TOK B Harpy3Ke KaHana HCTOlJHHKa TOKa. <l>yHK· 

uuoHanbHaH cxeMa 6noKa noKaJaHa Ha puc. 1. I1peo6pa3o

Ba Tenh co.n.ep)I(HT cne.n.yiOmue y3nbt u 3neMeHTht: 
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Puc. 1. a/ cJ>yHKIJUOHaAbHQJI cxeMa l.(AII-10; 6/ zpa(JuK 
nozpeumocmu npeo6pa3oeaHUJI l.(AII-1 0. 

1. HCH - HCToquuK cTa6HJILHOro uarrpJDKeHH.SI. 
2. ,lJ;)J,H - ,IJ,HCKpeTHLIH ,D,eJIHTeJIL Haiip.SI)I(eHH.SI. 
3. TK - CHCTeMa TOqHLIX Kmoqeii:. 
4. COY - cornacyiOII.\HH orrepa:u;HOHHLIH ycHJIHTeJIL. 
5. PTI - perHcTp rraM.SITH. 
6. ,lJ, - ,D,ewu4JpaTop KoMaHJJ.. 
Tipuae,D,eHHLie ua puc. 1 3JieMeHTLI rrpeo6pa3oBaTeJI.SJ: H 

CB.SI3H Me)I(,D,y HHMH IIOKa3LIBaiOT, qTo OH rrpe,D,CTaBJI.SieT co-
6oii: 06LiqHLIH rraCCHBHLIH JIHHeHHLIH rrpeo6pa30BaTeJIL, B KO
TopoM cTa6HJILHoe uarrp.SJ:)I(eHHe OT HCH ,D,eJIHTC.SI ua :u;u4Jpo
yrrpaBJI.SieMLIX COIIpOTHBJieHH.SIX ,IJ,HCKpeTHOrO ,D,eJIHTeJUI 
,lJ,,lJ,HI3/. ToquLie Kmoqu /TK/, yrrpaBJI.SJ:eMLie TpurrepaMH 
perHCTpa rraM.SITH /PTI/, ocymeCTBJI.SIIOT KOMMyTa:UHIO CTa-
6HJILHOrO uarrp.SJ:)I(eHH.SI K ,D,eJIHTemo. CornacyroiUHii: orrepa
:UHOHHLIH ycHJIHTeJIL /COY I 4JopMHpyeT Tpe6yeMLIH .D.HarraJOH 
BLIXO,IJ,HOrO Haiip.SI)I(eHH.SI rrpeo6pa30BaTeJI.SI. 
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Puc. 2. IlpWtlJunuaAbiWJI cxeMa aHaAozoeou t.tacmul.(AII-10. 

fipHHI.J;HITHaJILHa.SI CXeMa auanorOBOH qacTH 6JIOKa IIO
Ka3aHa Ha puc. 2. HH)I(e IIpHB?ffTC.SI KpaTKOe ee OIIHCaHHe 
/6onee rro,D,po6uo - eM. pa6oTy /. HcToquHKOM CTa6HJIL
HOrO Haiip.SI)I(eHH.SI CJIY)I(HT KOMIIeHCai.J;HOHHLIH CTa6HJIH3aTop 
IIOCJie,D,OBa TeJILHOrO THITa, C06paHHLIH Ha OCHOBe orrepal.I;HOH
uoro ycHJIHTenx IYT4011> /YI/ H TepMocKoMrreucupoaau
uoro cTa6HJIHTpoua ,l),818E / ,l1,3/. ,lJ,HcKpeTHLIH ,D,eJIHTeJI • 
uarrpH)I(eHHH rrocTpoeu no rrpHH:UHIIY R-2Rj 5-10 K/ c Toq
HOCTLIO ,D,eneHH.SI < 0,020/o. CxeMa Toquoro Kmoqa peaJIHJo
aaua ua TpaHJHCTopax THrra TI29, MTI37, KT3261> /T5, T6, 
T7 I, a cornacyJOIUHM BLIXO.D.HLIM KacKa,D,oM cJiy)I(HT orrepa
:UHOHHLIH ycHJIHTeJIL IYT4011> /Y2/. 

llpHH:UHIIHaJILHaH cxeMa :u;u4Jpoaoii: qacTH 6noKa rroKaJaua 
ua puc. 3. Oua co.,D,ep)I(HT perHcTp rraM.SJ:TH, ,D,ewH4JpaTop 
KOMaH.D. KAMAK H 3JieMeHTLI yrrpaaneHH.SI. CxeMa IIOJIHOCTLIO 
pa3pa6oTaua ua norHqecKHX 3JieMeHTax 155 cepHH. 

,l),ewu4JpaTop, IIOJiyqa.SJ: KOMaH,D,bl C MarHCTpaJIH Kpeii:Ta, 
ocymecTBJIHeT CB.SI3L rrpeo6pa3oaaTeJI.SJ: c 3BM qepe3 KOHT
poJIJiep. Ou opraHHJyeT BLmonueuHe orrepa:u;uii: 12 /, ueo6xo
,IJ,HMLIX ,IJ,JI.SI pa60TLI 6JIOKa. 
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1. Onepa~u.a 3anucu queen a perucTp naM.HTH ocymecT
an.aeTc.a qepe3 KnanaHLI /M2; M3 puc. 3/ no KoMaH.IJ.e 

N(O) A (0) F (16) . ,UaHHLie nocTynaroT c WHH W MarucTpanu 
Kpeii:Ta. 

2. Onepa~u.a 'ITeHH.H, ueo6xo)J.HMa.a )J.n.a KOHTpon.a co)J.ep
)KIIMOro perucTpa, npou3aO.IJ.HTC.H no KOMaH.IJ.e N (0) A(O) F(O). 
,l(aHHhie aLiaO)J..HTC.H Ha WHHLI R (Ml) a MarHCTpanb KpeiiTa. 

3. 0'1HCTKa perucTpa naM.HTH no KoMaH)J.e N(O)A(O)F(9) 
ocymecTan.aeTc.a CTpo6- curuanoM S 2. 

4. KoHTponh pe:>KHMa pa6oTLI 6noKa npoucxo.IJ.HT no on
pe)J.eneHHIO nono:>KeHH.H nepeKmO'IaTen.a II I puc. 3/ c npu
MeHeHHeM KOMaH.IJ.LI N (0) A (0) F (27). Ha ace nepequcneHHLie 
KOMaH.IJ.LI npeo6pa3oaaTenL pearupyeT curHanaMH a Ma -
rucTpanL KpeiiTa Q=l , X= 1. B 6noKe ucnonL3YIOTC.a u 
o6mue KOMaH.IJ.LI Z u C. 

Ca.a3L 6noKa c ynpaan.aeMLIMH ycTpoiicTaaMH MO:>KeT 
ocymecTan.aTLC.H no pa3'beMy Ha nepe.IJ.Heii naHenu P 1. 
HH3KHH ypoaeHL Hanp.a:>KeHH.H, nocTynaiOlQHH C Hero a CXeMy, 
MO:>KeT CaH)J.eTenLCTaoaaTL 0 HeHCnpaaHOCTHX aoaHeWHeM 
ycTpoiicTae. OH oqumaeT perucTp naMHTH H Ha ace KOMan
.IJ.LI 6noK oTaeqaeT a MarucTpanL KpeiiTa curHanaMH Q = 1 , 
X=O. 

Ilpuae)J.eHHLIH pe:>KHM HCnOnL3yeTCH npH pa6oTe npeo6-
pa3oaaTen.a ua nuuuu c 3BM. YcTanoaua nepeKJIIO'IaTenL 
po)J.a pa60TLI a COOTaeTCTayiO~ee llOllO:>KeHHe, nony'IHM pe
)KIIM pyquoro ynpaoneuu.a. B )J.anuoM pe:>KHMe )J.ewu~paTop 

.IJ.RH KOMaH.IJ. N(O)A(O) F(9) H N(O)A(O)F{l6) 6noKupyeTc.a, a npu 
o6pameHHH 3BM K 6noKy OH aLipa6aTLiaaeT OTaeTHLie CHrHa
llbl Q= 0 , X = 1. Ilo KOMaH)J.e KOHTpon.a N(0)A(0)F(27) 6noK 
pearupyeT aHanorH'IHLIMH oTBeTaMH. Ilpu pa6oTe npeo6pa-
3oaaTen.a o pe:>KHMe ynpaoneuu.a c nepe.IJ.Heii nauenu o co
cTaae CHCTeMLI, pa6oTaiO~eH Ha llHHHH C 3BM, aLI'IHCnH
TenLHaH MaWHHa HMeeT B03MO:>KHOCTL KOHTpOnHpoaaTL CO
L{ep:>KHMOe ero perucTpa naMHTH. KouTponL ocymecTan.aeTc.a 
KOMaH)J.OH N(O)A(O) F.(O) H 6noK BLipa6aTLIBaeT oTaeTLI 
a MarucTpanL KpeiiTa Q=l, X=l. 

BuewHee ycTpoiicTao, ynpaan.aeMoe npeo6pa3oaaTeneM, 
a03)J.eHCTayeT ua Hero auanorH'IHO, KaK H a pe:>KHMe pa60TLI 
c 3BM, aLI3Liaa.a oTaeT X =0. 

YnpaaneHHe pa6oToii 6noKa c nepeAneii nauenu npou3-
aO)J.HTCH C nOMOlQLIO COOTaeTCTaYIOIUHX 3lleMeHTOa. 3anu-
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CbiBaeMoe "'HCJIO Ha6HpaeTCH Ha KJiaBHlliHOM perHCTpe 

/Kl0, puc. 3/, onepal.I,HH 3aiTHCH npOBO,!l;H'tCH nyTeM Ha)l(aTHH 

Ha KHOITKY "3anHCh". 0"1H.CTKa perHCTpa naMHTH OCyll.J,e CTBJIH

eTCH KHOITKOH "C6poc". JlaMITO"'Ka JI I puc. 3/ Ha nepe.D;Heil 

ITaHeJIH 6JIOKa IT03BOJIHeT BH3yaJILHO ~HKCHpOBaTb MOMeHT 

o6pall.J,eHHH K HeMy 3BM. 

Ilpeo6pa30BaTeJIL BbliTOJIHeH B BH,!l;e CTaHIJ,HH CTaH.D;apTa 

KAMAK c .D;BOHHOH lliHpHHOH nepe.D;HeB: naHeJIH H HMeeT 

xapaKTepHCTHKH: 

1. KonH"'eCTBO pa3pH.D;OB - 10. 

2. Ko.D; - .D;BOH"'HhiH. 

3. )J.uana30H BhiXO.D;Horo HanpH)I(eHHH - 0 -'-+5 B. 
4. HHTerpaJILHaH HeJIHHeHHOCTh - <±0,030fo. 

5. TeMnepaTypHaH HecTa6HJILHOCTh - <±0,0020fo/"C. 
6. BpeMH nepeKmo"'eHHH - 1,5 MKC. 
7. Harpy30"'HaH cnoco6HOCTh - 5 MA. 

rpa~HK OlliH6KH npeo6pa30BaHHH ITOKa3aH Ha pUC. 16. 
HacTpoB:Ka 6noKa JaKJIIO"'aeTcH B ycTpaHeHHH asToKo

ne6aHHH BbiXO,!l;HOrO onepal.I,HOHHOrO YCHJIHTeJIH nyTeM ITO,!l;-

6opa KOppeKTHpylOII.J,HX I.J,eneH H B BbiCTaBJieHHH Tpe6yeMoro 

.D;HanaJoHa BhiXO.D;Horo HanpH)I(eHHH. PaJpa6oTaHHaH cxeMa 

npeo6pa30BaTeJIH IT03BOJIHeT BhiiTYCKaTb 6JIOKH MaJibiMH 

cepHHMH, "'TO snepBLie ocyll.J,eCTBJieHo B OH.HH. B HacToH

ll.J,ee BpeMH H3rOTOBJieHO 20 6JIOKOB H BCe OHH OTBe"'aiOT 

npHBe,!l;eHHhiM xapaKTepHCTHKaM. Ilpeo6pa30BaTeJIH MOryT 

6LITb HCITOJib 30BaHbl B H3MepHTeJILHbiX H ynpaBJIHIOll.J,HX 

cHcTeMax Ha 6a3e cTaH.D;apTa KAMAK, r.D;e Tpe6yiOTCH 

HCTO"'HHKH TO"'HOrO H CTa6HJibHOrO l.J,H~poynpaBJIHeMOrO Ha

npH)I(eHHH. IlpHMepOM MO)I(eT CJiy)I(HTb pa6oTa/S/ B KOTOpOH 
' 

OITHCaHa MeTO,!l;HKa CHHTHH xapaKTepHCTHK aHaJIOrOBbiX 6JIO-

KOB C ITOMOII.J,hiO npHBe,!l;eHHOrO npeo6pa30BaTeJIH Ha JIHHHH 

c 3BM. 

B JaKJIIO"'eHHe aBTOphi Bhipa)l(aiOT 6naro.D;apHOCTL 

H.A. ronyTBHHY H )J..A.CMOJIHHY 3a ITOJie3Hbie COBeThl B 

npouecce pa3pa6oTKH, a H.H.KopHHJIOBy-3a MOHTa)l( H H3-

roTOBJieHHe 6JIOKOB. 
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