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OnlllcaHa cxeua yuHo~eHlllfl ApKa;n::E>eBa - MapRca BhllJ:8llmaff 

l/IMllyJI:&c c HaROCeK7H:n:noiii ;ZI.Jll/ITeJI:&HOCTl>ll ~pOHTa JI! lllMeDmaff 

sa;n:ep1rny rv ro- cert. 
8TO lJ:OCTlllrHyTO sa C'l:eT BBe;n:eHlllf! lJ:OITOJIHlllTeJil>Hb!X eMKOCTe~ 

SJieKTpo;n:oB pa3pfl;l\HJlll\OB Ha 36MJIKl. 

ITpr.rne;n.eHbI 1mHCTPYKTlllBHhle ;n:aHHble :z\BYX retlepaTODOB Ha MllliClll-

MaJil>Bhle pa60'llm HanpmKeHWI 300RB "1 420KB. 

Tipe]\JmraeMbl.i!. reHepaTop B.blCOKOBOJibTHblX ll1l.my:rrbCOB MO)l(eT 6h1T:D 

ll1CilOJ!b30BaH B pa3mrinrnx o6JiaCTHX SKCnep>lM6HTaJI:OHOi1 if?!113l/IKH Mi 

TeXHll1KJll (rasOBhll1 pa3pfl;n:' (j_JH3HKa TBep;n:oro TeJia H T .;n:.) ' B 

'l:aCTHOCTH' :a H;zr,epHott qmSJilKe ,l\lilI nvrTaHlilfl mllipOH:o3asopHblX V!CKpO-

BID: KaMep. 
B OCflOBe reHepaTO§OB BhlCOKOBOlILTHhlX lilMilYJil>COB c ;n:JIV!TeJI:& -

HOCTI>D qipoHTa ,.._, 10- ce1-: ll1 aMnJI1t1Ty;n:oi1: Bbl!lle IOOKB JieXVIT cxe:u:a 

yMHOJKeHVIf! Ap1ta;n:l>eBa-Mapitca. O;n.Ha1rn, BB>l'.;n:y Toro, 'ITO o6hl'l:Haf! 

cxeMa yMHOl!temrn: Ap1m;n:l>eBa-Map1wa Bhl;z\aeT vrMnyJI:cc c ;ll.J11'!TeJ11> 

HOCTl>ll ifJpoHTa He MeHee I0HC8K, TO V!CilOJ11>3YDTCf! ;;:;oaOJIHV!Tem.­

Hh!e ycTpOiiiCTBa 1iop1rnpoBaHkl'.f! MMIIyJil>Ca' KaK ttanr..;:~,iep' B pa6o-

Te [I] ; :vin:vi lleCl> renepaTop noMemaeTCf! B cocy;n. c rasoM 

ITO;ll: BhlCOKID.I ;n:aBJI6l:IV.6M C BBe;zi:emrnM Mel!tKaCitap;HhlX ellltOCTHNx C:Bll­

se.~ [ 2 J • no;no6Hble yCTPOWCTBa ll!M6l'.lT OlJ:ll!H oc HOB HOit . He;n:oc•.i:a­

TOK-CJIOJKHOCT:D IWHCTpyRI:(H;l. 
UeJil>D HaCTOHllleVi. paooTH f!BJiaJ1acl> paspa60T1ta Manora6apll!T -
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Hb!X, npoCTbIX B c6opKe JI! Ha.na;n;Ke reHepaTOpOB BbICOKOBOJf.&THDIX 
lllMilyJ'IbCOB c KPYTb!M WPOHTOM, o6Jia;n;anmlllX MHHJl!Mam:.Hotl: aa;zi:epl!IBOH 
:v. pa6oTanmruc np:v. aTMoc@epHOM ;n;aBJieH:v.:v.. OcHOBHoe oTnwr:v.e npe;zi:­
narae»oro reHepaTopa aaK100qaeTCH B TOM, qTo paapH~Hble npoMe­
JKYTirn: npo6HBaDTCH npH ClOJThlllOM nepeHanpHlKeHH:V. ~ npH KOTOPOM' 
_Krut M3BeCTHO KPYTM3Ha ~pOHTa lllMilYJ!bCa TOKa qepea paapH;n;Hb!R 
npoMemyToK yBenJ11q:v.BaeTca nponopuJ110Ham:.Ho KBa;n;paTy nepeEanpa­
JKeHPIB' ItpoMe TOl'O' yMeHbJ!IaeTCli B·peMH a~epJKK:V.. 

PaccMoTplllM cxeuy paapH;n;Hoi-t uenlll o6bt'l!HOro reHepaTopa ApKa­
;ll;beBa-MapKca, npHBe;n;eHHYJ! Ha p~c.Ia. ~JIH npocTOThl,a;n;ecb npe­
He6peraeTcH ll!H;n;JitTllIBHOCTb JI! conpOTHBJ!eH!t1e :V.CKpbI paapli;D;HbIX npo­
MeJKyTKOB, a TaIOite IlpliHJllMaeTCH, ·tITO eMitOCTl'l C 6e3HH;n;JKTl'!B­
Hhle. IlpH npo6oe nepBoro npoMeJKYTKa A cTyneHbita HanpameHIDI 
npHKJia;n;b!BaeTCfl It OCTaJf.&Hb!M SJieMeHTaM cxe:Mbl M ' eCJIJI! t. aK­
TlllllHO, TO Ha Harpya~e TIOHBJIHGTCH HMilYJ!bC c aMllJ!HTy;zi:o~ 110 
( U. - aapli;n;Hoe HanpIDiteHHe) cornacHo SKBHBaneHTHol1: cxeMe, 
np:v.Be;n;eHHOR Ha pHc.!6. ToR, npoxo;n;Hmlllil: no uenH, tiacTVItIHO paa-
pm1ma ItoH;zi:eHcaTopbI Co no;zi:aapHJKaeT I<am;n;b!tl: M& ocTaBmlllXca 

n. -I eMitOCTeii paapli;D;Hllll\OB Cp !!a BeJIJl!qJl!HY A 111 C:'. Uo/n.-I. 
EcJ!Jll qepea HeKOTOpoe BpeMH aaMb!KaeTCfl BTOpo~ npoMeJKYTOit, TO 
OCTaBlllllleCH tt -2 eMKOCTJI! Cp OKa31i!BaIOTCfl no;zi:aapliJKeHHbIMl!I Ha 
BeJIH'llllHY ti. Ue:::::: 2.ZLo/ n.. -2 Id T .;n; •• 3a;zi:ep:nma BO BpeMeHH MeJK;n;y 
nocne;zi:oBaTeJ!bHb!MH npo60HM!d rrpoMeJKyTKOB 6y;n;eT 110CTeneHHO y1rnHb'.':' 
maTCff' T .K. OT KaCKa;n;a K Kacri:a;zi:y Ha paapH;n;Hmtax yBeJIM'lHBaeTCH 
nepeHanpm!teHllle [ 3 J . c yqeTOM ~rn;n;yrtTMBHOCTeA HCKPhl JI! paa­
Pli'AHOH uemir reHepaTopa !IJopMa cIJposTa BbIXO;l(Horo i111nyJ!bca 6y;zi:eT 
l/lMeTb Blll'A TIO;ll06Hbll1: TIOKaaaHHOMY Ha p111c.2. TaKlllM o6paaoM, B 
peayJibTaTe paBHOMepHoro pacnpe;zi:eneHlllfl nepeHanpmKeHIDI Ha He-
npo6J11Brn111ecf! paapf!;n;Hhle npoMelKyTKlll, reH~paTop Bhl;n;aeT MMnyJ!bC c 
nonorHM ~pOHTOM. 

KapT:V.Ha STa cyll(eCTBeHHO HSMeHl/ITCfl np111 BBe;n;eH!tUI[ ;zi:orrOJIHlllTeJI:&­
HbIX eMKOCTei SJieKTp0,1\0B paapff;ll,HIDtOB Ha SeMJOO, Kalt TIOKaSaHO Ha 

p:v.c.3. Illa TipJl!Be;zi:eHHOLi cxeMJ,i. Blll,1\HO' 'lTO' eCJilll Bh!TIOJIHH6TCfl 
ycJIOBll!e Cp <<Cc<< Go , TO nplll npoooe nepBoro paspH;n;Ho-
ro npoMeJKyTKa cTyneHbita HanpIDKe!1ll!fl . Uo npvnma;zi:hIBaeTCfl 
:e OCHOBHOM KO BTOPOMY npoMeJKy.Tity HeaaBlllCID.10 OT trncna CTyTieHei1' 
a nocJI~ npo6oH BToporo ~aapliAHoro npoMelflYTKa Hanpm!ieH111e Ha 
TpeTbeM npoMelKyTKe noqTJI! BTpoe 6y;n;eT npeBhlllian aapfl;n;Hoe 1t1 T.,11. 
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'1·Ta1tHJ1 06paao11, noCJie npo6oa m - zo npoMelltyTKa, m +i npo­
ueaytoK npo6BBae1cH np11 HanpneHn paBROll nplllMep110 m U0 a 
11/lJUly.nic 11a norpyaK~ nol'IBHTC.fl . Toiluo nocxe npo6oH paapa;n;Horo 
lnpoMelKyTKa nocne1(lleiti cTyneHlll Ill ll!MeeT, cxe;n;oBaTem>Ho, KpyTott 
l~poHT. Bbtmeon111caHHbiiti MexaH:v.sM pa6oTM cxeMl:l yMHOJKeHlllH ApKa;n;b­
eBa-MapKca ob!JI H8JIJ4 pea.111430BaH B 'ABYX KOHCTpyrtTimHO QTJilii'l!aIO­
ll(l4XCfl reHepaTopax c MCil0Jf.&30BaHl/leM KePaMlll'l!eCK:V.X KOH;ll,CHCaTOPOB 
BMKOCTbD C

0 
=2200n~ Ha HanpflllteHHe 30KB.IlepBb!~ pa3pH;D;HHH 

npoMelltyToK o6e:v.x reHepa~opoB ynpaBnf!eMb!H, no;zi:o6Hc paspH;ll,HH­
KY, omrcattHOMY :e pa6oTe [ 4 J • OH sanycitaeTcf! lllMTIYJibCOM aM-
nn111Ty;n;oiti f'V 600B c ;ll,JIHTeJibHOCTbKl (:poHTa OICOJIO 2HceK Ill ;l\Jllll-
TeJ!bHOCTDD Ha no;nyBb!COTe paBHO~ IOHceK. BpeMfl KOMMYTaUHlll Ta­
a:oro paapH;n;HlllKa cocTaBJIHeT 3Hce1c_, a aa;zi:epJKita nopfl;n;Ita 60HceK 

nplll KOMMYTHpyeMOM Hanprun:eHllll/I 30KB. 
IlepBb!~ reHepaTOP COCTOHT li3 IO CTyneHeiti c MaKCJ/l!.laJ!bIIOiii 

aMTIJI!IITY,1\0~1 Bb!XO;ll;HOro :ll!MTIYJibCa 3001rn.Paapfl;D;HlllK!d c aaKpemreH­
HblMJI!. Ha HIDC KOH;D;eHCaTopaMJI! L'[ aapH,n;HblMI'l conpoTJllBJ!eH:V.flM:lll CMOI,.. 
Tll!POBaHbI Ha IlOJIOCKe HS opraHHqecKoro CTeKna, KaK Btf;ll;HO >:3 tj')o-
TOrpacj)HJ.! p1-1c .4' :see STO ycTpOlilCTBO IlOMeI]\aeTCff. B KOpo61ty H3 
opraH!tl:llecKoro cTeirna, KOTopoe Tamrre npmie;n;eHo Ha pHc.4. Ha 
BHernHelti noBepXHOCTH 1wpo6K1'l aa1tpcmresa aa3eMJieHHafl >.re).IHaH 
clJoJibra, C I\OTOpOlti Iii o6paayeTCH eMKOCTb SJI8KTpO;zi:OB paaprr;D:HliKOB 
Ra aeMJW. Ilp:v. cpa6aThIBaHH!li cxeMhl npoimxo;n;11T Baa11MHai:1 no;n;cBeT­
Ka o;n;Horo paapa;n;H:v.Ka ;zi:pyr;m, a ::>To, 1taK H3EGCTHO, sHatrwrem­
HO yueHbl!laeT !II o;zi:HoBpeMeHHO cTa611.1rnal'!pyeT Bpe1m aa;nep1;1rn 

i!!opMlllpOBaHJ/lfl :111.C!cphl. 
BTopolti reHepa·rop 14-cTyrieHtlaTbllii. B HeM KOE;n:eHCaTO]Jhl c 

HaBl1Htl6HHIDA:V. Ha Bb!BO;n;b! 3JI6KTPOJl,aM:V. IlOMellleHh! B necyml'l5i l\l!JIMH;D;P 
lll3" opraHwrec1toro cTeKJia !-! rrocxe nacTpolii1tJ11 paspR;n;HL:x :1po1,1eJKyT­
KOB aaKpenJifliJTCfl B HeM. iDoTorpatj:llf! CMOHT:V.poBan:IaH Ta::wt. n6pa-
30M-CX0Mbl np111Be;n;eHa Ha pf!c. 5 , TaM JKe rrm:asan miernmtli BH;zJ; 
Komyxa reHepaTopa. IlocJie;n;imiii cocTolliT lil3 coocHoro u1mm1;n;pa1 

1-13 opraHJ/lti:eCKOI'O CTeKJia Ii! aa3eM.r.:eHHOro KOHUlJ(;Cl:OI'O a::p<1!!D.. c 
KJTOpb!M o6pasyeTCH pacnpe;zi:eJleH!IaH eM!WCTI> 8JIC:T'._:0;7l.OB :ia3 1'fi;D;­
H:V.KOB Ha 30MJ!IO' npocTpaHCTJ30 Mel!q.J.Y L(l·lJIIiIH;ll;pOI.! M :1;:paHOJ[, 2 a, !OJ!"'.' 
I!HeTCH TpaHc<))opMaTOPHhIM MaCJIOM c Bb!COKllM npo0:'!BF~'.LI l!.'1 Ffl~!JK8-
HJ/le11. PacCTOf!HJl!e Me'JK;IJY .UHJIIrn~pOM I~ ::n:paHOM, pt:BJ:oe H: JlJO J 
nepBOlil CTyneirn YB0JI!1".!Jil:BaeTCfi It nocner,Hei! CTyncm: i\O 2 CM i"}IH 
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npe;nynpe~~eHlllfl npoCioH Ha aaaevneB1fh!~ 

BO~!llT K xy;n;rueMy BNilOJIHeHllID ycJIOBWi 
CTyneHe~, O~HaKo, ,'ll;allte Ilplll YCJIOBllli 

Kosyx. 9To, KoHe~Ho,npJ11;,; 
Cp <.<Cc ;n::zm nocne;n;BMX 

Cp ~ Cc: ;n:3Ifl nocJie;n;Ee~ 
CTyneHlll, reHepaTop l/IMeeT OTJIJl!qlible BpeMeHHHe xapaKTepl/ICTl/IKlll t 

oCiycnoBJI.eHHNe nepeHanplD!teHlIBMlll, nplll KOTOph!X npoCilllBaDTCH paa-
· pH;n;Hble IlpOM0*YTKlll. nna C03,'ll;aHIDI npe;n:BaplllT6Jll>HO~ lllOHl/13aUllllll ! 

paapH~Hbli npoMexyTKax, KOTOP8Jl Heo6xo;n;11114a ;nJIH yueB»meHJrUI H 
CTa6!11nHsaullllll BpeueHlll aa;n;eplJtKH reBepaTopa, lllCil01If>SOBanHc» 
RopoBHpyDmHe BOJihWpaMOENe HrJIH e·pa;n;HYcou aaocTpeHWI IO MlllK­
poH, ncTpoeHHlie B HecymH!a. UWilllH;n;p HanpoTKB Rax;n:oro paapH;n:Horo 
npoMexyT~a, TOK KOpOHH c K8.llt;D:Oro OCTPHH COCTaBJ!HJI l'V IMKa 
nplll nanpmiteHllllll I01m, 

06a reHepaTopa l/ICilOJI»30BaJIJllC» ~JIH Il!llTaHl/IH lliMIJOK03a30PitblX 
l/ICKpOBliX KUMep eMKOCThD OT 30 ;D;O 70nw. nnfl JllCCJie,'ll;OBaHHH na­
pa.MeTpOB l/IMilyJIDCOB ViCilOJI»30BaJICH eMKOCTHhl~ ;n:aTq:mt C KOS~lllUlll­
eHTOM ~eJieHJllH 250, BCTpoeHHli~ B saaeMJieHBli~ aJieKTpo;n; JllCKpo -
BO~ KaMepH. C ;n;aTql/IKa ClllrHaJI no~aBaJICH Ha OCUl/IJIJiorpa~ OK-I9M. 
Ha plllc.6a lll 66 np11rne~eHDI ocu14mrorpauw !llMnyncoB l().;.cTyneB­
qaToro !II 14- CTyneHqaToro reHepaTOPOB COOTBeTCTB8HHO,qacTOTa . 
rpa;izynpoBOl!HHX Kone6aHH0: Ha oc:ieruc ocuJ11JIJiorpro.1Max paBHa IOOMr~ 
nmi1TeJIDHOCT» cQpOHTa !llimym,ca Ha ypOBHe 0 'I-0' 9 paBHa IV I ,S:sceK 
;n;JIH 10-cTyneHqaToro reHeparopa B rv 2,5HceR ;nmi: 14-:;TYneHqa­
Toro. Bpe1.;emraH aa;neplltKa reHepaTopoB· c Mo~eHTa rro;n;atJ:lll sanyc­
RB.XHI\ero m.1ny.11:r:.ca IJJ.!IlJIHTy;n;o0: 600B ;n;o , IlOHBJieffi!f! BblCOROBOJID'lHO­
ro 1mnym,ca cocTaBJIHJia cooTBeTCTBeHHO 95 ± 5Hce:it 1.1 90 ± 3Bceit 
npH MaKCl/IMaJ.l:&HOM HanpmiteHHlrl paBl!OM 30:itB. lllaMepeH!iIB aa;nepmtm 
npOlr13BO;D:l/IJI!llC» l/13Mep!11Teneu HSHOCeKYHAHbIX BpeMeBHHX RHTepBa-

. JIOB TJ'!Ila ~12-7 • 
On1.1camme reHepaTOPH y;n;oBJieTBOpmv.r Hceu lllCXO'AmtM TpeCio­

B8HlllHM 1r1 , KpoMe Toro, :ma:enT MaJibl~ ypoBeH:& 9JieKTpoMarH!llTHHX 
;.i3.rryqeHWi., oCiyCJIOBJieHHN:!t Ha.:ru1q1.1eM saseuJieHHblX 9JtpaHOB. 
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P•c 6a.OcnzJIJiorpaMMa zwnyJIDca HanpmteHlllR IO-C'fYneJ111&TOl'O 
renepaTopa.qacToTa rpa,n,yMpoBoqHblX Kone6aHmt IOOMrn. 

Pac 66.0c~HxnorpalOla HllllJXbCa HanpttaeHIDI 14-C.TyneHqaToro 
reHepaTopa.qacToTa rpa:zl.YHPOBoqH~X Koxe6aHml: IOO.rn:. 
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