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BBE,ll,EHl,1E 

B BblCOKOBOflbTHOM YCKOpl-1Tene 3apA)l<eHHblX 48CTl-11.l Ha 6a3e l-1MnynbCHOro 
I 

TpaHccj)opMaTOpa npo6neMbl ynpasneHl-1A 1-1 KOHTpOnA 1'10Hti0ro l-1CT04Hl-1Ka ycneWHO 
, , . • I 

pewataTCA nyTeM 1-1cnonb3088Hl-1A TeXHl-1Kl-1 BOflOKOHHo-onTl-14ecKOH CBA31'1, KOMMy-

Hl-1K81.ll-10HHOH cpeAOH B KOTOpOH cny)l<HT BOflOKOHHO-OnTl-14eCKl-1~ Ka6enb. 8 Cl-1CTe-' . I 
Max ynpasneHHA 1-1 KOHTpOnA 8 BblCOKOBOflbTHblX 3neKTpocj)1-131,14ecKl-1X ycTaHOBKax 

(3<1>Y) 1-1cnonb3yeTcA, s OCHOBHoM, napannenbHaA opraH1-13al.ll-1A I nepeAa41-1 1-1Hcj)op

Mal.l1-11-111,2/ • KaK noKaJan onblT pa6oTbl, TaKaA MH0roKaHan~HaA opraHl-138Lll-1A 

KOHCTpyKrnB_Ho 1-1 norn4ecKl-1 6onee npoCTO 06ecne41-1saeT .· CBA3b Me)l<Ay nynbTOM 

ynpasneHHA 3ct>Y 1-1 ::ineKTpOHHblMl-1 6noKaMl-1 annapaTypbl, 'pacnono)l<eHHblMl-1 Ha 
. , I 

BblCOKOBOnbTHOM TepMl-1Hane ycKop1-1TenA, OH a YA06Ha 8 3KCnnyaTal.ll-11'1. ' 

YcTaHaBnl-1B8eMaA Ha BblCOKOBOflbTHOH nnaTcj)opMe 1'1H)l<eK:Topa (- 700 KB 

OTHOCl-1TeflbHO "3eMnl-1") , 8 HenocpeACTBeHHOH 6nl-130CTl-1 OT 3HeproeMKl-1X- ynpaBnAe-
. ,· • . I 

MblX CTpyKTYP ...,. C1,1CTeM 01-1T8Hl-1A l-10HHOro 1'1CT04Hl-1K8, np1-1eMonepeA8tOlJ..18A anna-

parypa BOflOKOHHO-OOTl-14eCKl-1X fll-1Hl-1H CBA31-1 (BOne) A0fl)l<H8 OT~e4aTb cneAytall.ll-1M 

ocHoBHblM. i'pe6osaH1-1AM. OHa AOfl)l<Ha 6b1Tb: . . . ·· I · 
. a) 38lJ..ll-111.1eHHOH OT l-1MnynbCHblX noMex, npoHl-1Kat011.11-1x 1'138H~ KaK 8 pe3ynbTa

l 

Te 3neKTpOM8rHl-1THoro l-13flY4eHl-1A, TaK 1-1 4epe3 0611.111H cj)HAep n1-1Ta11-1A; ' 

6) 3KOHOMl-14HOH, TaK KaK 8BTOHOMHblH l-1CT04Hl-1K nl-1T8Hl-1A 1'1Me_eT orpaHl-14eH-

HYtO MOlJ..IHOCTb; . . , · • 

s) -s1-16pocToHKOH, TaK KaK ::ineKTpon1-1TaH1-1e i.ioHHoro 1-1cT04Hl-1Ka ocy11.1ecTBnAeT~ ·· 

. CA 4epe3 )l<ecTKOCBR38HHYt0 Cl-1CTeMY "MOTop-reHepaTOp" 1-1 san, I o6ecne41'188tOll.11-1H 

ranbsaH1-14ecKyt0 pa3BA3Ky. · · · I · 
no Mepe pa3Bl-1Tl-1A 3<1>Y ypoBeHb 0OMeX HenpepblBHO B03pacTaeT BCfleA.CTBl-1e . . . I . 

pacw1-1peH1-1A cneKTpa pa6o41-1x c1-1rnanos 1-1, cooTseTCTBeHHo, c1-1r11anos napa31-1THblX . . . , I 

H8BOAOK. B TO )Ke speMA HenpepblBHO CHl-1>K8t0TCR M0lJ..IH0CTl-1, norpe6nAeMble anna-
' • I . . 

paTypoH BOne 38 C4eT Wl-1p0K0ro l-1C00flb3088Hl-1A 1-1,HTerpanbHblXt Ml-1KpocxeM. np1-1 

. 3T0M noMeX038ll.11-1ll.leHH0CTb Ml-1Kpo3neKTpoHHOH 6a3bl l-1MeeT TeH~eHl.lf.1t0 K CHl-1)1<e

Hl-1IO 38 C4eT nOBblWeHl-1A 6blCTpoAeHCTBl-1A 1-1 yMeHbWeHHA ::ineKTponoTpe6neHl-1A. 
, ·, • I 

111eTOYHl,1Kl,1 n111TAHl,1A MO,ll,YnEv'I Bone 
HA BbleOKOBOnbTHblX 3ct>Y 

OKOHe4HblMl-1 ycTpo~CTB8Ml-1 nt060H BOne ABflAtOTCA 3KpaH1-1p0B8HHble M0AYfll-1 

noM' 1-1 nPOM, 0Al-1H 1-13 K0T0pblX Bbln0flHAeT cpyHKl.ll-1t0 npeo6pa3088Hl-1A 3JleKTPl-1-

41lCK0r0 c1-1rHa11a s om1-14ecK1-1H · (nepeAato11.11-1H onrn4ecK1-1H MoAynJ - nOM), a APY- · 
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- ·5 I - ( . -ro11 - npeo pa3oBaHl1R onT1111ecKoro c11rnana s 3neKTpw-1ecK1111 np11eMHb111 om11-

'1ec1<11i:1 M0AYflb - nPOM). 

Ha116onbWY10 onacHoCTb AnR BX0AHblX KacKaAoB nPOM, pacnono>KeHHblX Ha 

BblC0K0B0flbTH0M TepMl1Hane, npeACTasnRIOT n0Mex11, C03AaBaeMble: 

a) npo60RMl1 B ycKOpRIOIJ.lflH Cl1CTeMe 11 pa3pRAHOH KaMepe 110HHoro 11CT0'IH11Ka; 

6) M0IJ.IHblMl1 reHepaTOpaMl1 T0K0B BblCOKOH 'laCT0Tbl; 

B) 3cpcf>eKTaM11 BblC0Koro HanpR>KeHl1R (met01J.1l1H pa3pRA, K0P0Hl1posaH11e, 

11CKpeHl1e 11 T,A,) ; 

r) 11MnynbCHOH pa60TOH Tl1paTp0H0B 11 rnp11cTOpos. 

JTl1 n0Mex11 H0CRT 11MnynbCHblH xapaKTep 11 npoH11Ka10T B aHanorosylO 'laCTb 

nPOM 113 o6mero cf>11Aepa n11rnH11R 'lepe3 napa311THY10 eMK0CTb c11nosoro TpaHccf>op

MaTOpa 11CT0'lHl1Ka 11 ,061J.111H npoB0A n11TaHl1R. KoMneHCal.ll10HHble crn611n113aTOpbl 

HanpR>KeHl1R He ycnesalOT pear11posaTb Ha K0P0TKl1e 11MnynbCbl ceTeBblX noMex 

113•3a orpaHl1'1eHH0CTl1 co6cTBeHHOH non0Cbl nponycKaHl1R. CeTeBblE! cp11nbTpbl /a/, 

BblnYCKaeMble npoMblWneHH0CTblO AflR 3all.111Tbl OT noMeX, np11 11cnonb30BaHl1RX 

Ha 3<1>Y ,QKa3an11Cb HeA0CTaT0'lH0 3cf>cpeKTl1BHbl. KaK noKa3an onblT pa60Tbl, AflA 

_11CKfl10'leHl1R noMex no "3eMne"· 11 3cpcpeKTOB, C03AasaeMblX K0HTypaMl1 3a3eMneHl1R, 

s annapaType Heo6xoA11Mo Han11'l11e ranbsaH11'1ecK11x pa3BR30K. 

Cyll.lecTBeHHO yny'lWl1Tb
0 

xapaKTep11CTl1Kl1 C03AasaeMOH 3neKTpOHHOH annapa

TYPbl AflR Cl1CTeM K0HTponR 11 ynpasneHl1R BblCOKOBOnbTHblX 3<1>Y M0>KH0 np11MeHe

Hl1eM He3a3eMneHHblX 11CT0'lHl1K0B n11TaHl1R (Hllln) • .8 Ka'leCTBe TaKl1X ycTpOHCTB 

11cnonb3YIOT ranbBaHl1'1eCKl1e 3fleMeHTbl 11 aKKyMynAT0pbl 14,51, conHe'IHble 6arn

pe1116I, 11CT0'IH11Kl1 n11TaHl1R C np11MeHeH11eM npeo6pa30BaTenR HanpR>KeHl1R 11 pa3-

BR3b1Ba10LJ.1ero TpaHccpopMaTOpa C o6beM_HblM B11TK0M /7/ _ np11MeHReTCR TaK>Ke 

n11rnH11e OT 0TAenbHoro MaWl1HHoro reHepaTopa, spamaeMoro c 3eMnl1 'lepe3 · 113on11-

pyt01J.111i:1 san 11n11 peMeHb~S/ 11n11 npl1B0A11M0r0 B ABl1>KeH11e ,ra30BOH Typ611HOH, 

K KOTOPOH no A113fleKTpl1'1eCKOH Tpy6Ke HanpasnAeTCA n0T0K ra3a 11 AP-

OCHOBHble HeA0CTaTKl1 11CT0'IH11K0B nl1TaHl1A, yKa3aHHblX BblWe, Ha Halli B3fflRA, 

cneAyt01J.111e. 

nepsbie ABa rnna Hllln Tpe6yt0T nocToRHHoro K0HTponR 11 csoespeMeHH0H 3a

MeHb1, TclK KaK noK~ He cymecTByeT np116opa AflA 3cpcpeKTl1BHOH 0l.leHKl1 Kon1111ec~Ba 

3Hepr1111, ocTasweHcR s ranbsaH11'1ecK11x 3neMeHTax 11 aKKYMynATopax. TaK11M o6-

pa3oM, pa6oTaR B C0CTaBe annapaTypbl 3<1>Y, 3Tl1 Hllln 0CTalOTCA csoeo6pa3HblM 

"'lepHblM All.111KOM". 

6onbWOH 11HTepec npeACTaBflReT 11Cn0flb30BaHl1e "conHe'lHblX" 6aTapei:1 (c.6.) 

Ha BblC0K0B0flbTHblX 3<1>Y s Ka'leCTBe Hllln. 3KcnnyaTal.ll1R c.6. Ha TaKl1X ycTaH()B· 

Kax npeAnonaraeT pa6oTy c.6. c MeCTHblM 11n11 yAaneHHblM ocsernrnneM. Pa3Meme- · 

Hl1e 3Tl1X y3nos Hllln Ha BblCOKOBonbTHOH KonoHHe 11H>KeKTopa n11HeHHoro · ycKop11-

TenA conpR>KeH0 C TPYAH0CTRMl1 YCTaH0BKl1 naHen11 c.6. · 11 OCBeTl1TeflbHOH anna'pa

TYPbl B ycn~B.11AX >KeCTK0 fl11M11Tl1P0BaHH0f0 npocTpaHCTBa. 

3Kcnep11MeHTanbHoe 11ccneA0BaH11e TaKoro ycTpoHCTBa noKa3ano, 'IT0 11cnonb· 

30Ba.Hl1e TpaAl11.ll10HHblX naMn HaK~fll1BaHl1R B 6noKe OC:BeT11TenA He3cpcpeKTl1BHO 

113•3a. 11X Hl13K0ro K.n.A., 3Ha'l11TeflbHoro Bb1AeneHl1R Tenn a, Heo6XOA11MOCTl1 ycTaH0B· 

' K11 BeHTl1flRl.l1111. 
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KpoMe Toro, np11 11cnonb30BaH1111 Mecrnoro ocseT11TenR cymecTBeHH0 so3pacrneT 

Harpy3Ka Ha cf>11Aep o6UJ.ero 3neKTpon11rnH11R aBTOHOMHoro reHepa'ropa. 

AnbTepHaTl1BHblH sap11aHT - pa6oTa C YAaneHHblM OCBeT11TeneM C 11cnonb30Ba-

' H11eM MOIJ.IHOH KCeHOHOBOH naMnbl, pacnono>KeHHOH Ha noTeHl.ll1ane "3eMnR" y oc

H0BaH11R TpexMeTposoH BblCOKosonbTHOH KonoHHbt. OAH,ai<o 3To~ sap11aHT pacnono- , 

>1<eHl1R OCBeTl1Tenei:1 He>KenarnneH, TaK KaK M0IJ.ltlaR ynbTpacp11oneT0BaR K0Mno

HeHTa np11 pa6ore HanpasneHHoro 0CBeT11TenR c.6. M0>KeT CTaTb 11Hl11.ll1aT0P0M noRB· 

neH11R "KopoHbl" 11n11 CTp11Mepa C BblC0K0B0flbTH0f0 TpaHCcpopMaropa IIIT-800. 

B npol.lecce 3KcnnyaTal.ll111. c.6. B03M0>t<Hbl asap11HHb1e orKnt0'leH11R 3neKTpon11-

. TaHl1R BOnC, TaK KaK Cl1flbHaR 110Hl13al.ll1R B03AYWHOH CpeAbl B noMell.leHl111 11H>KeK· 

ropa nY~20 cnoco6crsyeT 6btCTpoMy 3anb1neH1110 .nosepxHocT11 naHen11 c.6., K0TOpaR 

no ycnoBl1RM pa60Tbl A0fl>KHa 6b1Tb OTKPblTOH, TaK11M o6pa30M, Bonpoc 06 11cnonb· 

30BaHl111 c.6. Ha BblC0K0B0flbTH0M TepM11Hane 3<1>Y B Ka'leCTBe Hllln noKa He Hawen 

YAOBflffTBop11TenbHOro peWeHl1R •• 

CneAyt01J.1ee ycrpoHCTBo, 11cnonb3yeMoe s K_a11ecrse Hllln, 113rorosneHHoe c np11-

MeHeH11eM npeo6pa3oBaTenR HanpR>1<eH11A 11 pa3BR3blBatOUJ.ero TpaHccpopMaropa c 

o6beMHbtM B11TKOM, 11Met0mero Manyt0 eMK0CTb Me>KAY neps1111HoH 11 BTop1111HoH 
'7, ' 

o6MOTKaMl1, on11caHo B pa6ore' ' • Ero: OCHOBHOH HeA0CTaTOK - MaTep11anoeM· 

K0CTb, 11cnonb30BaH11e M0TO'lHblX 113Aefll1H 11 cepe6pRHblX noKpblTl1H, Hl13Kl1H K.n.A, 

Pean113al.l11R Ha 3<1>Y Apyr11x Hllln, Ha3BaHHblX sb1we, 3a1pyAHReTcR TeM, 11ro 

CBA3_aHa n1160 C Heo6XOAl1MOCTblO 11MeTb AononH11TeflbHYIO Cl1CTeMy A11CTaHl.ll10HH0rO 

K0HTponR napaMeTp0B, n1160 C Han111111eM B116pal.ll1H, n1160 C 6onbWl1Ml1 ra6ap11TaM11. 

Hllln C 111cnonb3OBAHIIIEM KOHAEHCATOPHblX 6ATAPEli1 

(CYnEPKOHAEHCATOPOB) 

IIIHTepec K KOHAeHcaropl:iM - HaKon11renRM 3neKTpl1'lecKOH 3Hepr1111 06bRCHR· 

eTCR 11X YA11B11TenbHblM11 CBOHCTBaMl1. KoHAeHCaTOpbl cnoco6Hbl 6btCTpO 3apR>KaTbCA 

11 He C0Aep>t<aT (B 0Tn11'll1e OT a1<KyMynRTOPOB) 3neKTpon11ra 11 Aecf>~U11THblX Mare

p11anos' •. Ot'.t11 cnoco6Hbl Ha 6onbwoe 1111cno l.l11Knos "3apRA - pa3PRA" · ( 10 6 + 10 8 ), 
i-rnorpaHl1'1eHHO Aonro coxpaHAIOTCR . (aKKyMynRTOpbl cny>KaT 3 + 4 roAa), nerK0 

pa3MelJ.lalOTCR B_ Kaccerax nt06oro CTaHAapTa 3neKTP0Hl1Kl1. Moll.lHOCTb eMK0CT· 

Haro HaKon11tenR 3H8'111TenbHa, 11ero H~ 06ecne1111sat0T aKKyMynRTopHbte 6arnpe11, 

oco6eHHO np11 H113Kl1X TeMnepaTypax. CneAyer TaK>Ke 0TMeTl1Tb, 'lT0 CT0l1M0CTb 

3Hepr1111 meno_'lHblX aKKyMynRTOpHblX 6arnpeH, 11cnonb3yeMblX AflA mnaHl1R npe

Ll113110HHOH annapaTypbl'Ha 3<1>Y, np11MepHo Ha nopAA0K AOpo>Ke. Ysen111111saA YAenb· 

Hble xapaKTep11CTl1Kl1 eMK0CTHblX HaKon11TeneH 3Hepr1111, MO>KHO 113fOTOBl1Tb 11CTO'I· 

H11K n11rnH11A, KOTopbtH no3Bon11T annaparype c He6onbWl1M 3Hepronorpe6neH11eM 

pa6oTaTb A0CTaTO'IHO Aonro. BropoH nyTb yny'lweHl1R Harpy30'lHblX xapaKTep11CT11K 

H0B0f0 . 11CTO~Hl1K8 n11TaHl1R - 11C00flb30BaH11e KOMMyTl1pyeMblX 6aTapeH eMK0CT~ 

HblX Ha1<on11reneH. TaK11e 11CTO'lH11Kl1 xopowo noAXOART AnR n11TaHl1R npel.ll13110H· . 

HOH annapaTypbt Ha 3<1>Y, TaK KaK, pa3PAA OAHOH rpynnbl K0HAeHcaTOP0B 6blCTpo 

3 -:~ 
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Puc. 1. CrpyKTypHafl. cxeMa Hvm Ha 

cynepKOHOeHcaropax. 

• KoMneHc11pyeTcA 3apAAHblM npoueccoM · 

O 1 1 I t:f I ~ I' o5w. . .11pyroi1. np11 113r0Tosnett1111 KOHAettca-
-·-· · ... · I CY L<1.1n TopHoro HaKon11TenA, KOTOpblH caM 

no ce6e ABnAeTcA 11.11eanbHblM np1160-

poM AnA 113Mepett11A KOn114ecrna 3a
naceHHOH B HeM 3Hepr1111 - 11HTerpaTopoM, onepaTop,06cny>1<11sat01Lll1H 3<1>Y, scer.11a 

T04Ho Mo>KeT onpe.11en11Tb Kon114eCTBO 3Hepr1111, ocrasweiicA B TaKOH 6aTapee B 

aMnep-4acax, A>KOYnAX 11n11 BOflbTax. 111, HaKOHeu, .llflA C03,llaHl1A eMKOCTHoro HaKO· 

n11TenA 3Hepr1111 MoryT 6b1Tb 11cnonb30BaHbl o6bl4Hble KOH,llettcaTopbl (Hanp11Mep, 
rnna K50-16) c YAenbHOH 3Heprnei1 (0,3 .;- 3) , ,o-2 [J.>t</CM s_ 

CTpyKTypHaA cxeMa Hlt1n C 11cnonb30BaH11eM KOMMyrnpyeMblX 6aTapei1 KOH· 

.11ettcaTopos np11se.11etta Ha p11c.1. · Hlt1n BKnt04aer B ce6A cxeMy ynpasneH11A (CY), 

penei1Hble Knt0411 (Kl.;- K4), ABe -6aTape11 eMKOCTHblX HaKon11Tenei1 (6K1, 6K2), 

TpaH311CTOPHblH lpl1flbTp (<I>), CTa611n113aTOP HanpA>KeHl1A (C). 

CY ocyl!.lecTBnAer. peryn11posatt11e npoueccos 3apA.11a-pa3pA.11a eMKoCTHblX HaKo-. 

n11renei1. Otta np0.113BO.ll11T ynpaanAeMoe noo4epeAHoe no.11Knt04ett11e 6aTapei1 KOH· 
.11ettcaTopos 6K1 11 6K2 K w11tte + 24 S Kpei1Ta KAMAK (pe>1<11M "3apAA" c o.11Ho: 

BpeMeHHblM nepeXO,llOM' 0,llHoro 113 HaKon11Tenei1 B pe>t<l1M "pa3pA,ll"). np11 :!TOM 

KOHTaKTHble rpynnbl Manora6ap11THblX pene AOfl>KHbl pa6oTaTb cornacoBaHHO- TaK, 

ecn11 rpynna Knt04ei1, Hanp11Mep K3 11 K4, noAKflt04aeT 6K2 Ha "3apAA", To .11pyraA 

- Kl 11 K2 no,llKfll04aer eMKOCTHblH HaKon11Tenb 6K1 K Harpy3Ke, OTKfll04aA ero 

OT 3a3eMneHHoi1 (061!.leM Wl1Hbl 11CT04Hl1Ka Kpei1Ta. 111 Hao6opoT.: 

CxeMa ynpasneH11A Hlt1n Mo>KeT pa60TaTb c BHeWHl1M 3anycKoM, 4To no3BonAeT 
n0BblCl1Tb 3KOHOMl14HOCTb 11 noMeX03al!.ll11!.leHHOCTb 'ci..1cTeM sane 3aG4eT 11cnonb-

30BaH11A. 11MnynbCHoro n11TaHl1A TaM, r.11e 3TO B03MO>KHO'. Tpai-p11CTOPHblH lp11flbTp 
(<I>) Ha CTpyKTypHoii cxeMe (p11c; 1) cny>1<11T AnA Hei1Tpan113au111111Mny11bCHblx noMex, 

B03Hl1Kal01!.ll1X np11 KOMMyrau1111 6arapei1 eMKOCTHblX HaKon11Te.nei1. <l>yHKU11IO no.11-
· .11ep>1<aH11A noCTOAHHoro HanpA>KeHl1A s· Hlt1n BbinoniiAeT ManoMol!.l~blH 11tti-erpa11b-

HblH CTa611n113aTop (C) rnna KPEH5. Ott 06ecne411saeT tteo6x9.1111Mb1e 3neKTp114ecK11e 

napaMeTpbl BblXOAHoro HanpA>1<eH11A np11 co.6nt0,llett1111 npe.11enbHO .11onycT11MbIx pe

}Kl1MOB 3KcnnyaTaUl111 Hlt1n. 

CTeneHb noMeX03al!.ll11!.leHHOCTl1 nPOM np1,1 pa6oTe C ,llaHHblM Hlt1n B OCHOBHOM 

onpe.11enAeTCA npOXO,llHOH eMKOCTblO 3neKTpl14ecKl1X KOHTaKTOB KOMMyTaTOPOB 
"1CT04H"1Ka. y 1,1cnonb3yeMblX pene (P3C-49) eMKOCTb KOHTaKTOB He npeBblWaeT 

.11ecATblX .11onei1 n11Kocpapa.11b1. TeM caMblM 06ecne411saeTCA 3cpcpeKT11BHaA ranbBaH11- · 

. 'leCKaA pa3BA3Ka Cl1CTeM SQnC, yCTaHOBneHHblX Ha BblCOKOBOJlbTHOM TepMl1Hane, 

OT Bfll1AHl1R 11MnynbCHblX 3neKTp11'lecKl1X noMeX, npoH"1K8IOILl"1X 'lepe3 o61!.l"1ij lp"1,llep 
11 noMex no "3eMne". 3neKTp1.1'leCKaA cxeMa ynpasneH"1A HLiln np111se.11etta Ha p1,1c.2. 
CxeMa ynpasnett11fi sKntO'laeT B ce6A ynpasnAeMblH 3a,llatOl!.l"1H rettepaTop (Tl, Ml), 
.11en111Tenb 'laCTOTbl (M2), Tp111rrep ynpasneH"1A (M3), np11B0,llbl pene (T6, T7) • 
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Puc. 2. 3neK1pu'leCKaF1 cxeMa ynpaeneHUFI H!An 

3a.11at01Ll"1H rettepaTop no3BonAeT spy'lHYIO "13MeHATb 'laCTOTY. rettep11pyeMblX 
I . . 

111M npAMoyronbHblX 111Mnynbcos B pa6o'leM .11111ana3oHe Hlt1n. 3To .11ocT11r1-1yTo nyTeM 

np11MeHeH111A s cxeMe nonesoro TpaH3111cropa Tl (Kn303). np111 [0Tttoc11TenbHo He· 

6onbWOH eMKOCTl1 KOH,lleHCaTopa (Cl = 2M2) B03MO>KHO nony'le~11e ynbTpaH~3~"1X 
. . . . I 

'laCTOT. [J.n11TenbHOCTb BblXO,llHblX 11MnynbCOB' peryn111pyeTCA pe311CTopoM R 1. lfaCTO· 
, • . . . I· . . ··. 

Ta cneAOBaHl1A BblXO,llHblX 11MnynbCOB onpe.11enAeTCA no cpopMy~ne f 0 = 1 /2 R1 Cl. · 

[J.nA py4HOH peryn11poBK"1 'laCTOTbl R1 BblBe,lleH Ha 38.llHIOIO nattenblKacceTbl KAMAK. 
. . . . . I . 

111HA11KaU11A. pa60Tbl rettepaTopa (111Mny11bCHblH pe>K"1M) oCyl!.leCTBnAeTCA CBeT0.11110· 

AOM A 1, noAKJ1t04eHHblM Ha BblXOA cpopM11posaTenA (T4M4) • rip11 pa60Te cxeMbl 
~ . . . ' ' 

ynpasneH"1A OT 1,1MnYJ1bCOB BHeWHero 3anyci<a (cpopM"1POBaTenb T2, T3, M5) C:Bero-

,ll110.ll rop111T nocTOAHHo. nepeKnt0'leH11e pe>1<11Ma pa6oTbl CY ocvulecTsnAeTc~ TyM6-

nepoM n2. C11rHaJlbl Cl1H_XPOH"138U1111, no.11asaeMble ~a BXO,ll cxeMbl ~npasneH11A Hlt1n, . 

MoryT 6bITb np0"13B0flbHOH nonApHOCTl1. Sxo.11HaA uenb CY 381!.l~l!.leHa OT KpaTKO· 
BpeMeHHblX neperpy30K .ll110,llHblMl1 "cTon6aM11" /7/ C BpeMeHeM cpa6aTb1B8Hl1A 

;.. 5 He. TaKoH "cTon6" Ha .11110.11ax K[J.522 Mo>KeT o6ecne'll1Tb 6b1cr'poe cpa6aTblBatt111e 
<' ' < 1 

B npAMOM HanpaBneHl1"1, O,llH8KO na.11ett11e HanpA>KeHl1A Ha HeM HeBen"1KO - Mettee . . . . i 
1 S. np111 nocne.11osarenbHOM coe.1111Hett111111 N TaK111x .11110.110B npAMoe na.11ett11e HanpA-
>1<eH111A. "c_Ton6a" nOBblWaeTCA B N pa3, eMKOCTb yMeHbWaeTCA 13 N pa3, a BpeMA 
cpa6aTb1B8Hl1A He "13MeHAeTCA •. TaKl1M o6pa30M, o6ecne'll1BaeTCA: 31plpeKTl1BHaA 38· 
1Lll1Ta BXOAHO~ uen1,1 oT neperpy30K. Sxo.11tt6i1 c11rttan 3anycKabi- o.11ttos1116parop, 
co6paHHblH Ha . BeHTl1flAX 155-H cep1111. nocneAH11H cpopM11pyeT fblXOAHOH Cl1rHan 
AnA Tp111rrepa ynpasneH11R (M3) 11 np111B0AOB pene (T6, T7) • O6MoTK"1 pene, BKnto· 
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l. 

1.feHHble nocneAOBaTeni.Ho (P1. P2 11 P3, P4). ynpaBJlAIOT KOHT8KTHblM11 rpynnaMl1 

(KP1, KP2.l1 KP3, KP4 cooTBeTcTBeHHo). HeHTpa11113au11A 11Mny11bCHblX noMex, B03Hl1· 

K8IOI.Ul1X np11 KOMMYT8U1111 6aTapei,i eMKOCTHblX HaKon11Tenei-i (6K1 11 6K2), ocy

LUeCTBJlAeTCA TP8H311CTOpHblM Q)l1flbTpOM (T5) • AaHHble 3JleMeHTOB TP8H311CTOPHOro 

cj)1111bTpa MeHAIOTCA e 3ae11c11Mocr11 OT ee11111.f11Hbl n0Mex11 11 noTpe6nAeMoro TOKa. 

4>11ribTp pa6oraeT CJleAYIOI.Ul1M o6pa30M. "1Mnynbc n0Mex11, 803Hl1K8IOLU11i-i np11 nOA: 

KJ1t0l.feH1111 3apA>KeHHoi:i 6arape11 KOHAeHcaropoe K Harpy3Ke, 1.fepe3 uenb R2 = 15 K, 

C2 = M33 Bbl3bleaeT coenaAat01.U11H no cj)opMe 6a30BblH TOK _ee11111.f11Hoi:i 16 = Un/R2. 

Ha KonneKTopHoi:i Harpy3Ke R3 = 10 OM Tp8H311Cropa T5 (KT604) B03Hl1KaeT 

HanpA>1<eH11e eemtl.fl1HOH . UK ={3 • 16 • R3. Ycnoe11e nonHoro oT<:yTCTBl1A n0Mex11 

U 0 - UK= 0 111111 /3R3 = R2. TaKHM 06pa30M, Ha KonneKTOpHOH Harpy3Ke R3 TpaH-

3HCTopa KT604 H3MeHeHHeM aen111.fl1Hbl conporneneHl1A pe311cTopa R2 MO>KHO AO· 

611TbCA nonH.OH HeHTp8J11138Ul111 HMnynbCHOH n0Mex11. 

TEXHW-IECKl..1EXAPAKTEPl..1CTl..1Kl..1 Hl..1n 

BblXOAHOe HanpA>KeH11e, 8 
°MaKCHM8JlbHblH TOK, A 

EMKOCTb KOHAeHcaTopHblX 6aTapeH, MK4> 

Peryn11pyeMaA 1.facTOTa nepeKJ1t0l.feH11i:i, ru 

MoHTa>K e KacceTe KAMAi< · 

KoHCTPYKU11A Hl..1n noKa3aHa Ha p11c. 3. 

-5 
-0,1 

- 2x8-10 4 

-1 •.. 0,D1 
-4M. 

l..1cnblTaHHA 50-MeTpOBOH Cl1CTeMbl BOJlC C HOBblM HCTOl.fHl1KOM nHT8Hl1A B ycno~ 

Bl1AX BblCOKoro ypOBHA noMex 11 HMnyJlbCHblX P8AH8U110HHblX noneH, B03Hl1K8IOLUHX 

np11 pa6oTe n11HeHHoro ycKop11TenA IlY-20, noKa3a1111, 1.fTO np11MeHeH11e Hl..1n .Ha 

cynepKOHAeHcaTopax npaKrnl.fecKH nonHoCTbtO HCKJ1t0l.faeT. noAeneH11e noMex Ha 

w11Hax n11TaH11A cj)oronp11eMHl1KOB. Hapa6oTKa c11cTeMbl BOhC Ha OTKa3 noKa3ana, 

1.fTO AOCTOBepHOCTb nepeA81.fl1 A8HHblX C 11cnOJ1b3088Hl1eM on11caHHoro Hl..1n He xy>Ke . 

1i)-9 • T~KHM o6pa3oM, ranbBaH111.fecKoe pa3AeneH11e. w11H n11TaHHA KpeHra KAMAK 

11 nPOM no3eonAeT ycnewHo pewaTb nocTaeneHHYtO 3aAal.fy. 

BonpOCbl 3neKTpOMarHHTHblX H880AOK AOBOJlbHO 1.f8CTO 11 OCTPO BCT8IOT npH 

C03A8Hl111 MOLUHblX 311eKTpocj)113111.fecK11x ycraHOBOK. T11n11l.ft-1blM np11MepoM ABJlA• 

eTCA 11Mnyr.bCH8A ycTaHOBKa "AH.rapa-5"'9 / npCAH83H81.fCHH8A AJlA npOBCAeHl1A 
. . , 

HCCJ1CAOB8Hl1H no nporpaMMe l1Hepu11anbHOro TepMOAAepHoro Cl1HTC38. AnA 

YCTOHl.fl1B0H pa60Tbl perncTp11pyt01.Ul1X Cl1CTeM n11raH11e nocneAH11X ocyt.UeCTBJlAeTCA 

l.fepe3 MOTOp-reHepaTOP 6e3 Al13JleKTpHl.feCKOH P83BA3Kl1. TaKoe TP8A11UHOHH0e, Ha 

Haw 83rflAA, peweHHe Mano BJlHAeT Ha nOA8BJleHHe HMnyJlbCHblX 3JleKTPl11.feCKHX 

noMex. 

l..1cnOJlb30B8Hl1e Hl..1n Onl1C8HHOrO rnna B T8KHX CHCTeMaX, a T8K>Ke OnT03nei<T• 

POHHblX p83BA30K AllA raJ1bB8Hl11.fec1<oro pa3AeJ1EiHHA KaK Ha. ypoBHe aHanorOBblX, 

• TaK. 11 Ha ypOBHe UHQ)pOBblX CHrHaJlOB, no3BOflA_eT pe3KO nOBblCHTb noMeX0381.UH· 

LUeHHOCTb annapaTypbl Ha BblCOKOBOJlbTHblX 11 3HeproeMKl1X 34>Y. 

6' 
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Puc. 3_, KoHCTPYKt.JUR Hvm. 

Aerop BbIpa>1<aeT 6naroAapHoc:Tb M.A.BoeeoAHHy 11 B.A.6enAKOBY 3a none3-

HbIe o6cy>KAeHHA, n.H.6yi-inoey 38 noMOI.Ub B MOHTa>Ke 6noKa. 
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