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3KcnepHMeHTaIlb ..lble YCTaHOBKH AflR npQBeAeHf.1R Hcc.neAooaHHh no 

¢H3HKe BWCOKf.1X 3Hep rH~, KaK npaBHno, H~eoT a caoeM COC Taoe 60n b

woe KonH~eCTao /AeC~TK~ HOM COTHH/ ¢oT03neKTpOHH~X YMH~HTeneH . 


npMMl'HeHl1e Tp aAHUlo10HHblX cnoc.o6oa mnaHJ.otA 4>3Y / cTa&'nIo13HpoaaHHbli1 

B~coKoBonbTH~~ Bwnp~M~Tenb ..., pe3~cT~aHWH AenM Tenb HanpRMcHHfl. 

K KOTOPOMY nOAKn~~aOTCA AHMO~/ cO~AaeT PRA TPYAHOCTC~. 


Bo-neps bI )( , 91i1nycKaeMwe n poHblumeMIiOCTblO Bbi COKOBOflb THbiC HCT04

H~K~ nHTa HHR HMe~T AOBonbHO 6onb~He raGapHTbI. CHCTeMu H3 HCCKon b 
~HX coreH TaKHX, HCT04HHKOO OKa3WBaeTCR ~epec4Yp rpOMo3AK~f no
Tpe6n~eT MHoro 3neKTpQ3HCp rHH. 

Bo-OTOPW)(. pe3HCTHDHWe AenHTenH orpaHH4HBa~T M8KcHMa n bHYo 
3arpy3Ky $3Y H3-aa naACHHR HanpR.eHMR Ha nocneAHH~ AHHOAax np~ 
yBenH4eH\.ot~1 cpeAHcro 3Hat.4eH~R aHOAHOro TOK~. IlnA 60Pb6w C 3THM 
ADne~eM np"~eHROl nOA"H TKY nocneAHHx ~HOAoa OT AononHHTenb HWX 
MO~HWX 8~npAMHTefleH , 4TO e~e C~bHce ycnOMHReT C03~HHe CH CTeM 
nHTaH~A AnA 60nbworo KonH4eCT8a ~3Y. 

He06xoAHMOCTb aSTOM8TH3aUHH ynpaefleMHA 60n bWHMH YCTaHOBK8MH 
B~AaHraeT AonOnHHTeflbHoe Tpc60eaHHe K HCT04HHKaM nHTaHHA - 803 
MO*HOCTb 4H~pOBoro ynpasn CHHR B~XOAHwM HanpA*eHHeM npH nOM~H 

38M. Ta~aA B03MO*HOCT b Te M Gonce He06~oAHMa, KorAa yCTaHoBKa 
AonMHa nepeCTpaHBaT b CA AnA perHCTpa4HH 4 aC TH4 c pa3flH4HOH ~OHH

3HPYO~CH cnocodHOCTb~, HanpHMCp npOTOHOD H pa3n~4HWX AAep . 
B nocneAHee opeMA npOM~wnCHHOCTb OC9~na B~nYCK BWCOKOBonb T

HWX HCT04HHKOB C UH~POBWM ynpaaneHHeH, OAHaKO OTMe~CHHWe s~we 
HeAOCTalKH CHeTeM nHTaHHR ~3Y c npMMeHeH~eM pe3HCTHBHWX AenHle
ne~ np~ ~cnonb30BaH~H TaK~x ~CTO~H~KOB cOXpaHRGTCA. 

C Hawe~ T04K~ 3peHHA n~TaH~e A~HOAOB ~3Y He OT AenMTen~. a OT 
YMHO*~TeJ1" HanpA*eH~A HMeeT PAA npe."'....Y"leCT8. 80-nepowx, AWOAHO'" 
KOHAcHcaTopHw~ YMHO*HTenb HanpA*eHHA, e OTnH4He OT pe3HCTHBHoro 

AenHTcnR, He nOTpe611Aer MOUl,"'aC'hl B pbtHMe XOnOCToro XOAa. Bo
BTOP~X. BWXOAHoe canpOTHBnCHHe TaKarO yMK~HTeflA /npH 4acTOTe 
nOABOAHHOro nepeMCHHoro HanpA*eH~R ~eCRTKH KHI10rep~, BCn~~HHe 
eMKOCTH nepeAa~x KOHAeHcaTopOB AeCAT~H HaH~apDA M 15 cTyncHAx 
YMHo~eH~R/ cpa8H~MO c 8WXOAHWM conpoT~8neHHeM pe3HCTHBHoro AC
n~TenA /AecATKM-COTHW KHIlOOM/, OAHaKO AnR npoMe*YT04HWX cTyne
HCH Y"HO*HlenR, K KOTOPWM nOAKn~~aUTCR AHHOAW ~3Y, OHO HHMe, 
/.1 AI1R Tex cTyncHcH t K I(OTOPbIM nOAKJW)~eH~ nocneAHHe Afo1HOAbf t c.w,,
*a~TCA AD eA~H~U KHnOOM. 3TO XO~O cornacyeTcR C pacnpeAeneH~
eM TOKoa AHHOAOB troy. n03TOMY ~3Y . n"'TaOlll1cc.R aT YMHOllU1Te.nt::.H Ha
nPR*eHHA , coxpaHR~l pa6oTocnoc06HocTb np~ GonbW~x 3arpY3Kax. ~eM 
~3Y C pe3HCTH8~M AenHTeneH. BBeAeM~e *0 4enH oTp~~aTenbHoH 06
P~TH~ C8A3H no HUOP~~~~PQf 0 ~aKcH~nbHo~ 3anpY3
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Ke , nOCKOl1 bKY Sbl x oAHOe COnpon1B!'IeH~H~ YMHO>K~ TenR B TO~ K() X n UA 

KJllO y e 1i lot~ nOCl1e.At-Ilo1 X ~ 1-1 t-10AOE! naAaeT B 3 TOM c.ny ... ae AO CoTeH OM, 
H 3aMeTHOe ~aMet-leHHe HanpR>KeHHA Ha A~MO~ax npOH CXO~T TOnhKO 
npH TaKHX TOKaX. KOTOp~e HeAOnYCTH~~ AnR ~Y. 

B OTe4eC TBeHHOH llHTepaType onHcaH PAA 3KOHOMH~~X ~ ~anora 

6apH THWX HC T04HHKOB nHTaH~" Anfl ~3Y C HenOCpeACTBCHHWM nOAKn~

4eHYl eM AJo1HOAOB K c TyneHAM YMHO*HTCnR HanpR>KeHt-1A '1 , 2 . 3 1 OAHa 
KO 3 Tl1 l.iCT04HHKH He HMeN)T 411CDP080ro ynpaBneHH:R tlbtXOAlibiM HanpR
*eHHeM. OnH~BaeM~e *e ~ C T~HHKH C 4~$pOO~H ynpaBn~H~~M /HanpM 

/4 1 
Mep I /, pa3pa6aTwaaeM.ble B OCHQaHOM AIlR mnaMHII npOnOplt.'10Hill1b 
~x KaMep , MorYT npHMCHIITbCR ~~ nHTaH~A ~3Y TonbKO ~e pe3 pe 
3I1CTHBHW~ AenHTenb. 

' 5/np H C03AaHHI1 YCTa"Oe~H (He ' , coAep*a~eH OKono 300 ~3Y.Ha
/'oU'I 6b1.IH" p.tt3pa60TaHbI H HCnblTaHbt MdnorabapHTHble BblCot(OBonb'tH~e ew
co~ocTa6HnbHble npeo6paaoaaren H Hanp~*eH~R c "H~OOB~ ynpaBneHH 
eM AJ'1A n~TaHJ.1 Ft ¢l3Y. HMelOlI~He cneAYOJwle ocooeHHocTu; 

1. llH4IpoBoe ynpaBflcl"u"e ebl.)(O~HblM H(tnpflllCC1oH1CM, KOTopoe MOll'leT 

ocy~ecTBnflTbCR KaK 0PY4HYO, C naHen~ OnOKa ynpaaneH~A, Ta~ » 
nporpaMMHO , OT 36M _ 

2. Han~e r a6apMTW , ~TO n03BonReT YCTaHa DnHDaT~ npe06pa30aa 

renb ~a ~3Y BMeCTO AcnHTcnA H AI1HOA~ ~3Y nOAKno4aTb HenocpeAcT
aCHHO K cooTBeTc TsY!0U4HM cTyneHflM YMHO*HTCJ1.A HanpJlltIeHl1fl. 

3. HanblH nOTep6nReM~H TOK aT HCT~HkKOB + 12 8 /8 MA B xo
nO CtOM pe*~Me/. 

4. B~COK~ cTa6~nbHOCTb B~XOAHoro HanpR*eHH~ / ~ peH~ Ja d 4a 
COB pa6oT~ Me npeB~illaeT 2 8/. . 

npH H4H n Harlb HaR CXeHa npe06pa30BaTe.I1.F1 npHseAeHa Ha pllu:: .l. 
~HifKJpMa4HA 0 HeoGxoAHMOM HanpJnlCeH~1 '" nepeAileTcA B no<:.neAOBa

TenbHOM ABOH4HOM KOAe . CAB~roB~~ perHeTp HI npe06pa3yeT nocne 
AOBaTenbH~~ KOA B napannenhHw~ , nocne 4ero KOA nOAaeTCR Ha BXO
AW 1.l..,¢IpOat~aIlo r oBoro npe06pa30eaTenA M2. AHonoroobolM CHrHan CHI1
MaeTCA C HI"IBepCHOro B,biXOAa UAn. npHMeHeHHble HHTe r patlbHble WAn 
/K572nAiA/ HMe~T TOKOB~~ B~XOA. n03TOMY An" HX HopManbH~ pa50
TW lieo6xOAHMO, '-HOOI;4 c fleAylOLlLHt1 38 Hlo1M~ OnepaLtHOHHbI~ yc~m'ITenb 

HMen Mance DXOAHoe c onpOTHBne HHe, 4TO AOCT~raeTC R npHHeHet-lHO~ 

cxeMOM nOAKn~4eHHA 06parH~ CBRaH. ~cnonb30BaHHe ~HBepCHoro B~
xOAa UAn, TOk: HCi KOTOpOM MaKGHManCH rlp", HyJ1t.!BOM BXOAHOM KOAe, 

B~JBaHO TeMH coo6pa*eHHAMH, ~TO AnA Hac Ba~Hee 06ecnC4HT b a~
CO~YQ cTsfiHnbHOCTb BWXOAHoro HanpR*eHHA B6nH3H BcpxHcro npeAc
na pe.rYJ1HpOBaHHA, 4e,.. B6nH3H HJ.1I1CHerO, a a6conlOTHOC 3Ha"tc.Hf.1e 
Ape~~a BblXOAHoro TQKa LtAOa 6y~eT 04eSHAHo,MCHbWC npt.1 MeHbW"tXI 

3HiJ4eHHAX eenH4HH.oI :]Tor o TOKa. BblXOAloioH 1 0K llAna np..., lIyneUOt04 
KOAe Ko~neHc~pyeTcR TOKOM ~epe3 pesHcTop RI. 3TOT pe3HCTOP nOA
l(fllO\.ICH K SblcoKoc Ta6MI1bHOMY ManpR)!IeKHKJ -7,5 8. AnA. T0 4HOf1 KOM
neHca~HH Hy~HO, 4 ToGw 3TO Hanpn*eHl1e no MOAyn~ 6~no B T0 4HOCTH 
paSHO onopHOMY t-lanpR)t{eHYlI) llAna /+7,5 B/ . 3TO paseHCTBO 06ecne
4HBae T C~ cTa6HnH3aTOpOM onopH~X Hanpn~e~HH, c xeMa KOToporo npH
8CACHa Ha PHC. 2. OA~H Tel Kot; cTa6Hmt3aT"Op o6ecne4HB<JeT onopH~e 
:znpA*eH~R AnR 5noKa H3 6-8 n pe06paJOOaTeneH. 
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PIIC. 2. IIpHm~uIJ13.U'ltn>l C XCHil ~T30IUU1:3aTOpa lIaJIPH";f!IUui 

+ 7,5 B. H6 - KI40Yn8, n6 - KellS . 

nOf1Yl.leHHoe H.:I BblXOAe 113 nOCTOAHHoe HanpRiKeUHe, nponOPltl10Hanb

Hoe 3anHCd"HOMy B 4H~POBOMY "OAY, nOA~eT C~ Ha pC3HCTOPHW~H' 
TOKOB~H CYMMaTOp RJ, RS . Pe3~CTOp R5 ~BnAeTCR pe3HCTopOM 06paT
HO~ CBR3H. CHrHan "OWH6KI1 II 

, T .e. pa3HOCTH Me*A)' 3aAaHHblM 1-1 HHelC

\4HMCR Ha BbtxOAe npe06pa30aaTenA l-tanpluMeHneM I 4epe3 AHOA A3 no
AaeTcR Ha e XOA oncpa4~OHHoro YClotJ1H renA c. MOAyn.ff,TopoM 11~ J KOTO
PWH Bwpa6aT~eaeT McaHAP c aMnnHTYAOH, nponop~HOHanbHOH 8XO,QHO
MY ItanpA)I(eHHIJ , H 43CTOTol:1 J 3aAdOdeMOM KOHACHcaTopOM C2 /S Ha

WeM cny~ae 30 Kr~/. ~~O~ ~2, ~3 BKnO~eHY AnA YCTpaHeH~R B03
MO*HOCTH nonaAaHHR Ha BXOA M~ OTpW~uTenbHoro HanpA*eHHA, KOTO
poe npe8pal~no 6~ OTpH~uTeflbH~ 06paTHYO CBA3b a nonO.~TenbHYC. 
nOA06Ha:A c ~·nyaul1F1 Morna 6b1 CJ10)tU.1TbCFt npH n~pc')(OAe c GOllbweH B~
nJ1"1HHW BwxoAHoro tianpAIKCH.1fl Hill MeHbWYIO . B TaKOH C1Iy4ae CHrt>4c.ln 

OWH6r<.t1 Ha t<iJKoe-TO apeMA CTatlOOHTCA OTp..,~aTenbHN.MI a nOCKOJ1bKY 
M~ He "IYBCTB~Tene~ K 3HaKy BXOAHoro HanpA*CH~A , TO JTO MornO 
6w np~seCTM He K YMeHbweHH~ , a ~ S03paCTaHH~ a~XOAHOro HanpA
*e~A , snnOTb ~o MaKCHManbHoro. AnA KOMneHca4H~ CM~eHHA, aHoc~
Mora AHOAOM A3, B ",enl1 05paTHo~ caR3H "'3 Io1MeeTCA AHOA .QI. 

nepeMeHMoe HanpA*CHHC Ha ONXOAe M~ ,rna~1aaeTCA KOHAeHcaTO
POH C3 H 4epe3 pa3AenHTenbHy~ ~en04KY C~, R6 nOAaeTCA Ha 8XOA 
onepaqHoHHor o YCHflHTenR MS. Ko~¢¢H4HeHT yc~e~A ~Toro y~nHTenA 

orpaHH~eH uenbO o6paTHo~ CB~3~ oenH4~Ho~ 10. ( BWXOAa M5, 4epe3 
~MHTepHwe nOOTopHTenH Tl, T2 nepeMCHHOe HanpRMeHHC nOAaeTCR Ha 
nepB~4H~ 06MoTKY TpuHC~pMuTopa . He06xoA~MOCTb onepa~~OHHoro 

YCHflHTenA M5 Bw3yaaeTCA ManOH MaKCHManbH~ aMnnHTYAoH nepCMeHHO
r o HanpA*eHHA Ha BwxOAe M~, KOTopa~ no nacnopTH~M AaH~M 3T~X 
MHKpocxe~ cocraonAer 1 B. 

B npc06pa30aaTene ~cnonb3yeTcR TpaHc¢QpMaTop c ~eppHTUaYM 
c epAe4HHKOM H200HH9 W 6~6. B ncpa~~HoH O~~OTKC 70 BHTKOO npo
SOAa n3n 0, 1, BO STOP~4HO~ - doo SHTKOD npOBOAa n3n 0,07 . STO
pH ~HaA 06MOTKa T paHc¢oPMDlopa nOAK~4CHa K 8XOAY YMHO*kTenR Ha
n pA1tCCHHA. co cryneHe H KOToporo no~aeTCR nH Taliwe Hi) AIo1HOAbi 1P3Y. 
[ em .. npHMeHeHtlbll1 ~3Y lpeGycT t-lepaSHOJollCpHOrO Aena.HCAA , TO MorYT 

m..Tb HCnOJl b30BclHbI AOnOllH..,TenbHble BTOplo14Jlhle 06MOTKH, nOAK11I)4ae
~e, KaK nOKa3iJHO Ha PH C. 1. npH 3TOM pa3HOCTb nOTcH~HanOB Me*
AY a10p"411b1MH o6f.1oTKaMt1 MOIMeT 6b1Tb 3Ha4HTe.nbHoH l AO 2 KBI J "0
3 TOMY KaTYWKa TpaHc~pMaTopa H3rOTOBneHa "13 ~ToponnaCTa . 

4aCTOTa ncpeMCHHoro HanpA*eKHR B~6paHa 6nH3KO~ K pe3 0HaHCHOM 
4aCTOTC tHCTCMW TpHac~op~aTop-YMHO*HTeJlb . lTO npHBoAHT K CH"1.e
"IHD TOKil XOllOC. Toro XOAa. 

KanHGpooKil npe06pa30oaTenR npOH3BoAHTCR nOA~JPOM pe3HCTOPOB} RI, R2, RS. 
OCHoa~w~ hdP~KTepHCTHKH n peofipa30Ba TeneH: MaKcHMon bHoe BW

xOAHoe HanpH*eHHe - 2,56 KB. OHO o npCAenReTCR BOCbM..,pa3p~AHMM 
f(OAOK ynpa anCHa.'A .., 3aAaj.uloi:1 AI1CKpt:olHOCTbr) ".,3MeHeHI1" Hanp.RJf(c.IIHAi 
AHCKpeTttOCTb .... :lM CIiCHHA Hal"Pp~)tIeHHA 10 B ~ M,:mpR.Jt(eH .... A mnaHI-1R 

+ 12 B; TOK , nOTpeGn~e~H OT HC T04H~K08 nHTaHH~ a xonOCTOM pe
~MeJ - 8 MAi MaKC~ManbHwH e~xoAHo~ TOK, nOAaH~eMWH Ha OOTOl<a 
TOA C»3Y , - 100 MKA J nOAa8i)eMW~ Ha nOCneAlll1C AIo1HOAbt - 2 MA " 
Ape~~ aWKOAHoro HanpA*CHHR 3a 8 4ac.op pa60Tw Ha ~o10KaTOAe He 
npeBww~e T 2 B; pa3~epw onOKa ~J 6 npcoGp~30BaTencH 180xl50x50 MM 

npe06pa30BaTerM 11 cn0I1b3YIOTCR AIlR nl'lTaHI'IR 1)3Y-l ~7 ClI.HHT~nnA
lI.HOHMOro ro,qoct<ona YCTaHOBKH (He , pa60TalOUtel1 H8 nyl.tKe C~ 
OHRI1 15 , . npH :lT0f4 aarpy 3KIo1 AO 10 6 4aCT./c He Bb43b1BI10T 3aMCTHb(K 
H3~eHeH"~ aMnnlo1TYA CHrHanoa c ~3Y. a AanbHeMweM nnaHHpycTCR HC
nonb30BaHHe npco6pa308aTene~ A/lA nHT~HH~ ~3Y-d~ H C»3Y-30. 
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