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AHHOT.Am1fl 

CpaBHHBaiOTc.a: xapaKTepHCTBKR ClrHXpOI:(HKJIOTpoHa omm: Ha 680 MaB 

npH BapHaTope C pa6o~ XO~OM 0,4 nepmo~ MO~RH~ H npH HOBOM 

B8pi48TOpe C pa6o't!HM XO~OM 0,6 H I£0Bb1IJleHHOI lffiCTOTOI MO.IT.Y.JJ:filliDl• 

UyTeM noc~e~OBaTe~hHHX ~OHCTpj'K~HBauX 143MeHeHHI B BapKaTope 

C yBe~lleHHHM pa60l!HM XO~OM y.JIYl!llieHH aMn~HTY.II;HO-ll8CTOTHHe Xaprut­

TepHCTHKH B.ll. cmcTeMH H y-MeH:DIIIeHH IDaso:we noTepm rrpm ycKopeHHH 

nyl!Ka. B SKCIT~yaTanmoHHOM pe~e TOR BHyTpeHHero nyl!Ka COCT8BBH­

eT 3-4 MKA. 
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I. BBe.neHiile. 

B !962 ro.ny HHTeHCRBHOCTb BHyTpeHHero ny~a CRHxpO~KHOT­

pOHa OHHM 6ana yBennqeHa c 0,3 .no !,2 MKA/I/ 6naro.nap.a: HeRoTopaM 

ROHCTpyRTRBHHM R3MeHeHRRM B.q. ClilCTeMH. 

3aTeM B !963 ro.ny B ueHTpa~Hol o6nacTm ycRopmTeHbHol RaMepa 

6anm ycTaHoBneHH ~oKycmpyromme aneKTpo,na, yBenmqmBammme BepTHR8Hb­

Hyro ~ORYCHpOBKY ny~a B TeqeHHe BpeM6HH 38XBaTa ROHOB B peZHM 

ycKopeHlm/21. STo ,naJio noBameHme HHTeHcHBHOCTH c I, 2 .no 2,3 MKA. . . 
B !973 rOlJS 6an KSrOTOB.neH HOB:IDi BapmaTOp, <PopMa CT8TOpHHX 

naKeTOB K poTopwx nonaTOR ROToporo 6aJia crreo;manbHO paccqKTaHa, 

qT06ll IIOJIYqk{Tb qacTOTHyiD rrporpaM~y, 6JIH3KYID K qacTOTHOi nporpaMMe 

cTaporo BapKaTopa, HO RMeromyro yBenmqeHHoe OTHOIIIeHKe pa6oqeA qacTm 

nepHo,na MOlJS~HH K Hepa6oqea/3/. HOBHH BapmaTOp 6HH ycTaHOBHeH 

Ha CHHXpOIUUtJIOTpOHe B CeHTH6pe !373 r • Cpasy IIOCJie JCT8HOBRH HQ­

BOrO BapHaTopa 6HHO Sa<i1HRcHpOB8HO yBeJIHqeHHe HHTeHCRBHOCTK rry~a 

ycRopeHHHX rrpoTOHOB rrpHMepao B .nsa pasa. O.naaRo, yxy,nrneHHe ROH­

TaKTOB B pOTOpe C TeqeHH6M BpeMeHK IIpHB6HO K yBeJIHqeHHID BllCOKOqac­

TOTHHX IIOTepb, yxy,nrneHHID 8MIIJmTy,D;HOI xapaRTepHCTHKK BHCOKoqacTOT­

HOrO Harrp.a:~eHHH K, K8R CJie,UCTBHe, K yBeJIKqeHRID ~830BHX IIOT6pb 

H JM6Hbill6HHID TOK8 rry~a. HeB03MOKHOCTb CKOppeKTKpOB8Tb 8MIIHHTy,n­

HJIO xapaRTepHCTHKy (KS-38 OTCYTCrBM MO,IlyJUITOpa 8HO,nHOrO H8IIpH­

xteHM) IIPI-IBe.Jia K He06XO,I(HMOCTH KJppeRTRpOB8Tb (,nJIH ycTpaHeHM. 

'a30BKX IIOT6pb) qacTOTHyiD XapaK~epHCTHKY 38 cqeT BHeCeHH.a: H3Me­

H6HH! B KOHCTpyKD;KIO BapmaTopa. 

lliiEe onHCHBam'CR: aTarm a'Iol pa6om. 
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2. OcHOBHHe xapaxTepP.rCT:mtH CHHXpOgmtJIOTpOHa o:rurn: 
rrepe! saMeHol BapP.raTopa (80 I8 ceHTH6pH I9?3r.) 

ITepe~ ycTaHOBROi BapHaTopa HOBOM KOHCTp~ 6ano Hsy~eHo 

BnHHHHe OCHOBHHX rrapaMeTpOB YCKOPHTenH Ha Be~H~y TORS ITYqKS~ 

Ha pHc.I ITOK838HH xapaKTepHCTKKH BHCOKO~aCTOTHOI CHCTeMH -

38BHe:HMOCT:& ~aCTOTH J OT BpeMeHH t lii 38BHCHMOCTlii rrpOHSBO,D;HOI 

'!BCTOTHO:it IIporpBMMH IIO BPflM81Ul :f '? ~: R ycKOp!<llilllero HSIIpmte­

HMf! Ha .nyaHTe U.j OT ;ac TOTH f • 
3aBRCKMOCTHjf H j' HSMep&HHCI· rrpH60pOM, OITHC8HHe KOTOporo H 

MeTO,IUma HSMepeHHA ~HH B pa60T€/ 
4/ • HsMepeime aMIIJIHTY.IO:l YCKOp.R:JO-

KOCBefiHHM 
ntero Harrp.mtteHIDI rrpOE:SBO;IUIJlOCiY ME!TQ~OM npH ITOMOIItH rrepec~eTa rrpo-

~eTeKTHpOB8HHOrO Hanp.miteHIDI C eMKOCTHOrO ~eJmTeJUI, ycTaHOB.JieH­

HOrO BHYTPH KaMepH YCKOpHTeJUI. F~HBaff HaMarHH~eHHR MarHHTa CE:HX­

ponRKJlOTpOHa 1IOK838H8 Ha pHc.2, r~e T8K~e npE:Be~eHa 38BHCHMOCT:& 

~aCTOTH o6panteHM npOTOHOB B neHTpe OT TOKa MarHP.rTa. Ha pmc.3 

HS06paEeHH 38BHCHMOCTH ~CTOTH o6pameimSI HOHOB OT p~Ryca Op6HTH. 

Ha pHc.4 1IOK838HH paC~T8HEl{e B 38BHCHMOCTR OT pa~yca op6HTH 

KOCHHyc paBHOBeCHOi cpaSH (05 ~ :H M8KCHM81I:&HO ~orrycTHMH! KOClmyc 

paBHOBecHoi (bass, orrpe~eMeMI:d 1rs yc.JIOBd saTyxaamr <PasoBHx 

ROJie6aHd, C05 ~ gott • (MeTo~xa pac~eTa COS ~s H CO.S ':fsao11. . 
IIp!<IB8;JJ;8H8 a!" /}. Ha pa,!!l!ycax, l';JJ;8 C05!fs) C0S!:{9fl"B03MO'IEHIJ. . 

ITOTepH ~CTHn R3-38 Hapymeimf! pH)KHM8 8BTod>asRpOBKH (<fla30BHe rro­

TepR). 

IIpH pac~eTax COS ':J 5 11: COS ~fs1on. qacToTa saXBaTa npHHHMaJlac:o 

paBHOI_fo =25, 52 fviTD;, ~TO COOTJ3eTCTByeT HarrpH)KeHHOCTH MarHRTHOro 

~a6JIE:na 38BRCHMOCTl! OCHOBHHX rrapaMeTpoB CHHXPOnHRJJ:OTpOHa OT 

pa~yca rrpnBe~eHa B rrpRJioEeHRR. 
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PHc. 1 . Xapa.RTepMcTmrn: B. ,:I. cHcTeNJH cruncpo:o;HKJIOTpoHa 
C BapHaTOpOM CTapo:f1 KOHCTpyKIUm (11.9.73) 
rrpn Ecr = 7,2 KB, FM = II3 Th, ~~ = 0,4I; 

Us Ha saxBaTe paBHO Ugo = 3,I2Ea. 
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3aBRCHMOCTH qacTOTH ojpameHRH OT 

.UJm:1-Ho= 16?303 (Joctt=4320 A),2-
PC3JU:IYCa op6HTH 

Ho= 166303. 
4040 A) (Joct4= 4235 A),3- lio= 16390 3 ( JocH= 

( 6es yqeTa HsMeHelfiDI ~popMH Kp~BOH H/H0=H ( ~ ) /H0 L. 
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JIO~ B ~eHTpe H0 = !6730 3 npH TOKe B OCHOBHOI 06MOTXe ~a 

JocH= 4320 A H TOKe liO,ltlDI'l'D (ltJ.Ul Koppe~ Me)tlf8HJJOI JIO:Bepx­

HOCTH B6.Dsll ROHe11HHX PSJtBYOOB JCKOpemta:) Jnoi = 260 A. 

AB8.D3 pxcymtoB I H 4 noitasJiBaeT, "'TO HaJIJAHe MaR01DQII8 B 

88.'BHODOCTH f: f ( f} npHBO.itBT lt WS.SOBIDI liOTepo yOROPJ!eM&X llaO­

TBD; H8 PSJtliYO&X OT 40 ')1.0 90 OM. Ba pauyeax !60-!80 Cll 'l'SDe 

&eDT lleC'l'O q&IOB&e JIOTepH, ROTOpHe 110r7T BHSHBa'l':DC.S: JllellldllemteM 

8111JJiftYJiji JCROPJIDilero Ha.IJ:pSmeHBS: lf8.·1!8CTOTe !5,7 ~ npH JlOCTa­

TO"'BO 60XAmOI Bexaqaae npoHSBO~Oi Ba 8'1'01 ~aC'l'OTe. 

Ba pHc. 5 np:oe,JleHiil SaBHClDIOC'l~K o( H -cyuMapHoi lJB'feHCHBBocTK 

BTOpHCUttiiX li&CTBD; (HeiTpoBOB, MeSOHOB H .lij).), reuepJll)yeMHX 6epu­

.OeBOI 10011enm, ycTaHOBJieHBol B lt8Mepe ycxopeeJIS: Ba p8AJ11Ce 

RM = 274,5 c• npH oo~peBKH c Bel ycxopeBBKX npoToBoB. BBTeHcHB­

BOCT:D perHCTPJpOBanac:D KOHBS~OHHOI KaMepol "H" TBna "KaKTyc". 

3aBliCJIMOCT:& JIBTeHCliBBOCTH o( H HU: .nepBOM rpaqillte liORa.SaHa B 

~ Ha.IJ:pSmeO.S: Ba iOXJOHpYJ)UX 8JleltTpoJt8,X U cp / 2/, Ba B'l'OpoM 

_:. B ~ TOR& OCHOBHOI: 06MOTD Ma.I'Hll'l'a JoCH , Ba TpeT:&eM -

B 9Jyli1W;IIll TOita noltiDITIGI 'J nog • 
Ha.IJRB:e nnaTo B suxc&ocTll o(H = CXH ( UtP) c poe ToM U rp •oaeT 

6HT:D OCS'.WlCBeHO 8!tpaupoBROi IrJiaSMH HOHHOrO HCT011HBR8. B03p8C'raJIIlJD' 

npocTPaHCTBeBHJiD( sapsgtoM nyqxa, B pesynTa'fe 11ero yMelUdlaeTc.s: ~ 

saTeM npeRp8Jil8.eTCJIOTcoc HOHOB B.'I.HaJipseneM xs HCTO"'BDB. /6 I 
• 

lloeJie.Jl3JJJ(BI: ena.tt IIyqit8., noBJI'Jt}DioMy, BHSBa.H J.Weiio• ycxopJieiiHX 

DpOTOHOB B HanpBBJreBBH, nepne~y~HOM 8JieRTp]lqeCKO~ no~ ll 

upe~eceKI HX B cnan~eM ~HOM noJie. DP• &'rOM a~KTHBHOCT:& 

Bep'l'lflt8.U»BOI q,c>:rqcxpoBltH sa c11eT :~.neRTPQC'faTneexoro noJIJI., cos,ll8-

B&eMoro C{lo:ttyCHpJilflMMlJ &JieRTpo;D;aMH, OCTaeTCH CHa"'aJia npJJMepHO 

noeTo.mmol, a saT eM JMeB:&IIl8.e'fcJI H ;n;ue Mo&eT c:raelUI'l':D sBaK 17 I. 
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PHc. 4. 3a.Bl!CHMOCT:b COS~s l! cos~sgonOT pa.,IUiyca c BapnaTopoM 
CTapoH KOHCTpyR.I.J;l!H (11.9.73) rrpH } 0 =25,52 Mru, 

. Mill · Ea = ? ,2 RB, U90 = 22,5 RB, FM = II3 I'u;, .:fo =- 3 MeeK. 
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PoeT BHTeHCBBHOCTK Ba BTOpOM rp~e pxc.5 npH BOSpacTSHHH 

OCHOBHOrO 'l'Oita Ma!'Bll'.ra JocH. MOXe'l' 6H'l':D 06'bJICHeH yJ3e.mrqeoe:u 

ciiBJta JlarBH'.rHoro nou ua pSJtB.Ycax,. 6onmmc 200 eM /d/. 
CJ.reJJ;YeT De'!':& BBBJtY, 'tl'.rO C poOTOM OCHOBHOrO 'l'Olta Ma.rH~~Ta 

yB~8TCH ~ac'l'O'l'a SaxBaTa K B COOTBeTC'l'BHH C xpHBOi ~C'l'O'l'a-. 
Bpeu yueHDDiae'l'cH npoxsBo~ aa aaxBaTe fo K yBeJDilcumaeTCH 

Bpea saxBaTa. STo npliBO.ItliJ 1t yJ3eJDAemm sqxpeltTBBHoc'l'H sax:eaTa 

c t3ax t - At 3~ f 
l,= T M • rJte 3ax fo · ' u. · 4 3ax. - )Ut8nasoa saxBa'l'HBa-

eMSX UC'l'OT. 

Rpx &TOM mrreHcBBHOCTl) yBeJlJI'D!BaeTcs: JtO Tex nop, noxa llf3ax 
He Ha~e'l' SHa~enHO yMe~'l':DCH BC~6llC'l'BHe BOSBp~eHBa ~C'l'~ 

R neHTPY • noTepm BX Hs-sa pacceBRBa Ha aToMaX ocTaTo~oro rasa 

I 9 I. KpoMe Toro, y:se.oqeoe :locH. npeo~ It YJieBDmemm 

COS Ps Ha 3axBa'l'e ( "l. =20 Cll) , nOSTOMy BOSpac'!'aeT BeJ().aTHOC'l'l) 

qasoBSX noTep:& npH pocTe cos Ps 1} PSJUIYCOM. YMeBDDieHlle cos9's 
sa saxaaTe yBeJUt'tliLBaeT '!'mate aMitiDl'l'YJlY PBJ.tH8JI:&Ro-qJasoma: ROJie6a­

mtl H aaepre'l'necm pas6poc ~acT:a:n; B nyq~te. Heo6xo,lUDio :rnrrnaT:& 

KSMeHeHBe ycltOpaiiUtero HaiipUemUI :Em Sax::Ba.Te U jO B Sa.BHCHMOCTH 

OT 't!aC'l'OTH Sa.xBa.Ta ( 06JAHO uS yB8JDtClJlBaeTCS: C pOC'l'OM UCTOTH 

sanaTa) • Pa6o'UI peDM BH6paa npa Toxe Jocw. =4420 A xs yCJioBu 

llOfiYC'l'HMOi TefiXOBOi HarpysKH 06MOtOlt OCHOBHOrO MarHHTa npK ~~ 

'1'8JIDHOI SltCRXJa'l'anKH. 

lia..lDAJie IIJia'l'O Ha Sa:BHClDIOCTB 0( H : a H ( J nod) ( TpeTd rpa.imt 

pxc.5) BHSBaHO nepepacnpelle~eHHeM MBrHKTHoro nOToxa Ha noCJie~ 

pa6o'UX PBJtKycax, npDOltfDitTIIM K cMe~~temm lle)'.tK8.HHol noBepXHoCTB. 

Ha pHc.6 npBBeJteHH SaBHCKMOC'l'H HBTeHCBBHOC'l'K BuyTpeHHero 

nyqxa 0( H O'l' aHOJtHOro Ha.tipJiD[eBD B.~. reHepa'l'opa E a npK 

nocToJUIHol ~cToTe MOJJYJIJDtD[ F~, =II3 I'll, a Ta.tate saBIIICDOCT:D 
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BaplilaTOpOM CTapoH ROHC'J'pym.J;ml! (II. 9. 73) 
1acH =4420 A, Jnoa =24ClA, Ucp = -7 RB. 
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a H = 0( H ( F,.., ) npll JIOC'l'O.S:HHOI BMJTJ.Da"l'y,Ite ycltopsmqero H8.1IpJJ.ZelWI 

Ba saXBaTe U10 = 22,5 ItB, Ea = 7,2 ltB). Oco6eHHocT:&J> :ttpeo:l: 

O(H=O(H(FM) .fiBJljle'fc.s: H8J.DI'fDie Maxt~JIMYMB. liH'l'eHceaocTH npH F, = 

=!20 rn. llpH ~anDHelmeM y.Be~e~ qacTO'l'H MO~~ B COO'l'Be'l'-. 
C'l'B~ell BOSpaCTaHJill f o liOTepH "'aCTHD; BCJie.ztCTBHe Cy&eHBS: 

o6.mcTH q,asoBol ycTo:hoocTH npeBHJDa~JT poeT TOita :&s-sa peJill'{e­

BJDI 'UCJia DIIyJI:&COB ycitopeHJDiX np<>TOHOB B C8RYBI¢Y, ·11'1'0 IJpJfBOJtJl'l'' 

B ~enOM It CHKZeHBm BH'l'eHCHBHOCTH BHyTpeBHero nyqKa OHHXpO~OT­

poaa. 

Ha BTOpoM rp~e pxe.6 ~ 38BHCBMOOT:D BHTeHCBBHOCTK, 

perHC'l'p~yeMol ItaMepol "H",OT p~ca JOTaHOBXH 6epBXXKeBOI MH­

BieiDI. Hs aToro rp~ Blf.lOIO, qTo ycToi'q]moe yoxopeoe npoTOHOB 

BOSIIOZHO ~0 p8JtJI1Ca Z/7 OM, a peaKd OliBJ{ 'l'Oita o6yCJIOBJieH HSJDI­

qxeM HeOTmBMMJlPOBaHHOI o6JiaCTH IUO~Horo IIOJIS B Henocpe.ztCTBeHHOI 

6JIHsocTH oT II8I'HJI'l'Horo Ra.BaJl8 I 8,.IO I, BXO.zt ItOToporo pacnoJIOJteH 

Ha pBJtKYce RK = 280 ou. 

BospaCTa.Hlle perBCTPJIPYeMol BHTeHCliBHOC'l'H o(H npH yBeJIH-

'CieBlDII pa.ztHYoa ycTaHOBltlt npo6HHita e 6epJJJIJD~eBol MllllleHbJ> o6ycJioBJieHIJ 

K8lt poC'l'OM BHXO.zta BTOp:nBHX qQOTHil npB yBeJIJ111elllU! IUm8T8eCitOI 

8HeprBH npoTOHOB, 'fait H K3MeHeHB8M TeJieOHOrO yr~ nyqita B'l'Opn­

ma: qaCTl1Jl, JIOIISJ,t-ero Ha HOmt381.\llOmtyl) ItaMepy "H". 
lfauepeHBSl OCn - JU~TeHCBBHO<}TH :mme.xteHHoro npoToHHoro nytnta 

npoKSBO,ltJfJIHC:D liiOBHSSllBOHBIDI ~OSBMt~TpoM "ll", paCJIOJIOJteHBHM Ha BH­

JIYCKHOJI OitHe ycROplt'l'eJD)HOI IC811epH.. Ha pliiCymta.X 7 H 8 liO.Ka.Sa.HO, 

K8K JleHHeTC.S: cXn B SaBBCJIMOCTH <>T liOJIOJteHKH pereHepaTOpa ll BOS-

6J,lUI'.l'eJUI, a Ta.RJte 0'1' H8.1IpJJ.ZeHB.S: U CfJ , OCHOBHOrO TO Ita M8I'Hlt'l'Q 

• Toxa IIOIIUDI'l'ItH. 3a.BxcBMOCTl> KHTeHonaooTx OT Ucp .ItJUi mme~eH­
Horo npoToHBoro nyqita KMeeT qeTKO Bapaxe~l MaKcEMy.M. 3To o6~.a:c-



0.2. 

I3 

PHc. 8. 3aBMCHMOCTH HHT8HCHBHO)TH BHB8~8HHOrO rry~Ra CO CTapHM 

Bap:vmTopoM (11.09. 73) )T JocH H Jnaa rrpH Ucp =-7 RB, 
Ugo =22 ,5 RB, E a =7 ,2 KB, Fn =113 ru, Rco36=280,3 CM, 

I? pee=292 , 3 CM . 
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HSieTCJI, IIOBH,1tJIMOMY, 'reM, tf'l'O C poc:TOII qJoltycHpYJII(ero li8JIPSDl6HHS: 

He TOJll&O y:Be.1JlADaeTCJI 'UCJIO p;e];um:BaeMHX B cryCTKe 't!acTQ, 

110 I BOspacTam 8YllJilftm CBOCSO~ P8A118JI])HHX ItOJie6a.md, lls-sa 

11ero yMem:.maeTCJI ~KTBBHOCT:b BHl~O,lta. Ha HHTeHCl!BHOC'r:b BuyTpeH­

Hero nyqxa poeT aMUJIMTp; panHBJIDHHX xoJie68Hlll oKaSYBaeT c~ecT­

BeHHo MeHldlee BJ.IllJIHHe (CM.pllc.5) • llOCJle YCTa.HOBitll B !970 r. HOBo­

ro MBrHBTHOrO R8HRXa /IO/ S~RTBBHOCT:b BHBO,lta ycxopeHHoro nyqKa 

npoTOHOB COCTaRXaeT IQ%. Ha·pHc.9 IIO:rta38BH SaBHCHMOCTll HHTeHCBB­

HOCTH OCn=CXn ( Ea) B peuu:e BHBOJta npoTOHOB npll nocTOJIHHOI -qacTo-

Te MOJtY.lf.SI.UIH FM = II3 I'rt x o~~ 11acTOTH MO.IJY.7I.Blt'lll O(n::o<n(FM) 
npll IIOCTO.aHHOI aMirJfliiTy,Ite YCRO};)JIDilE!rO Ha.llp.flltelDJJI Ha 3axBa.Te U go = 

=22, 5 RB. Ma.ltcBMyM ua xpool CXn= c(n ( Fl"') Taue xax H Ha pHc. 6 

Jt,1JJI BHyTpeHHero nyqRa COO'l'B6TCTBJE!T 11acTOTe MO.JtYJJ.SlllDI OROJIO 

FM =I20 I'D;, a en~ TOita oCSucu.neTCJI Ralt ll pa.Hee y:seJIH11eHHell 

qasoBHX noTep:& c pocToll F11 • 
llpll HCOXe,ltOBaHHH SaBliCBMOCTll HHTeHCHBHOCTH OT CKOpoCTll IIo­

JtQQ BOltOPOJta B HCTOlUIHR JIOHOB 6wro YCTa.HOBJ!eHO, tf'l'O npll paCXO,lte 

rasa 8 c.S /MD • BDe BHTeHcBBHOc'l~~» ItaK Blcy"1'peoero nyqxa, Tax 

• nrma BHBe,ltelilllYX npOTOHOB t npa.K'.I~JfCiecu He MeBS:eTcsr. Ba PHC. IO 

noRaSaua sa:s•cDooT:& pacxo.tta rasa OT p -lDICJia JteJieBd uma-

JlH , Ha KOTOpHe noBopaqeaeTc.a: xpan Ha.TeR&Te.ltf.l:, peryJ.DipYJII(ero 

CROpOC'l':b IIO,ltQ11H rasa B HCT011HBR. 

,1l7.r.g BlAllCJiemm sqxpeKTHBHOCTll saxBa.Ta B pexnt a:sTo(la,sHpOBitll, 

ROTOpaH onpe,lte.ltf.l:eTCJI K8R OTHOmeHHE! BpeMeHH 38XBQTQ R nepHOJtY 140-

lijTJI.S:nB}I, CSH.Io HsMepeuo BpeMH sa.x:mt'l'a HOHOB B nportecc ycxopeHB.R. 

JLJm aToro nepe,IUml W,poHT m.myJlbcol~, Blt1LK)118DJ{HX B. 11. reHepaTop 

cue-.n;cJI no BpeMeD Ha J.'UICitpeTHHe :mTepBa.JIH no IO MKoex ltO Tex 

nop, nom perxcTpxpyeMafl Ha xoue1UIOM PSJtBYCe llHTeHCHBHOCT:& ny1llt8. 

He CHDaJJ:ac:& 0'1' lmXCJIIIaJibHOI: BeJilltmHH ltO HYJUI /II/. 
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PHc. 11 • 3a.BHC:HMOCT~ HHT8HCHBHOCTH OT Bp8M8HH 3a,IL8PJKKH BKJIIO­

~eHRH B."t!.reHepaTopa 

Jnoa =230A, U90 =22 ,5 
Ucp -8 KB 

(cTap:IDi BapHaTop)JocH=430QA, 

KB, Ea =7 ,2 KB, FM II3 rn·, 

I ., 
I 



I6 

Ra pHc.I! nOKa3aBa '1'~ 38BBOHMOCT~ BBTeHCHBHOOTB C(KH , 

perHCTp:a:p,-eMOI RaMepol "KH"3£) 0'1' EpeMeHB Sa.ttepuK BKJII)'qeHJIJI 

B.'l.reHepaTopa. 

Sa HaliaJIO OTClieTa BpeMelm :q;>lml!MSJIOC:D :epeu 3BJ,tepJtKJI, COOT­

:BeTCTB~ee MaKCBMaXDHOMY sBa~eHBI~ BHTeHCIIBHOCTK. HsueueHKe 

:epeMeHHol sattepult npou:eo,ituoo:o .n;e:cxpe'THO -qepes IO Jmcex o 

'l'OliHOCT:Dil ±0, I%. BpeMeHeM sax:eaTa c1:IH'l'a.n:c.s: mrrep:san: :epe11emr, 

COO'l'Be'l'CT:Bjund 113MeHeHlm JIHTeHCJIB.HOCTJI OT 0, 9 ]1.0 0, I 118ltCD8Jl:D­

HOI. YHoroxpaTmte KSMepeHJIJl rrp11· -qa.cToTe MOJ1.Y~ F M =II3 I'D; 

ltaJilt sm-qemm t 3ax. = 30+35 MRceB. llpB Tattou :epe•emr tJax. 
Sqxpelt'l'HBHOCT~ 3axBa'l'a no.xyqaeTCJl :pa:BHOI C = t 3ai r M ::~~:=0, 0037J: 

;!:0,0004. 

B npon:ecce ,lJ)DITeJI:DHol no :epeM.eHH sKcJIJIYaTB.ItD ycxopll'.l'eJIJI 

ero pa6oTa onpe.tteJISJla.c:& napa~~eTpaMll, npBBe.tteHHJiMll :e Ta6-nne I. 

Ta6.nma I 

PeaRMH JocH Jnoa Ea FH Uq, ~' 
I [A] [A] [KB] [rt4J {K8) 

BHY'f'p. 0(1( = 86 4420 230 7,2 II3 -? 
~OK o(KH = I30 Rlf•2? 4' 5 CM . 

L = 2,4 M1tA 

BYBOlt 
R 803. =280' 3 OM CXn = 0,?3 4300 265 ?,2 II3 -6 
Rpe2.=292,3 ·eM 

3£) Tax KBit Rallepa "KH" pacnoJlo:ateHB. :e KOJ1JJ]DIB.Tope, ee noxasamm: 
Jnmebo C:SS:3a.HH 0 mrreHCDHOC'l':bJ) B~peHHero nyq:Ka, B OTJ1KtDie 
OT K811eps "H", perxcTpJripy:I)Dlel o6DUII qi>H IISJIY"ieHJIJl oT ycxopeeDt 
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Ha CHHxpO~HKHOTpOHe 0~ ~0 I8 CeHTH6pg 1973 ro~a RCITOHD30-

B8JICH napnaTop, cxeMaTH't!ecKd -qep•re)K KOToporo rrpnne~eH Ha pMIC .12, 

a woTorpa~HH poTopa napnaTopa co eTopoHH KOHJieKTOpHoro xogneHca- . 

TOpa - Ha pHc.I3. 

B I973 rO'IJJ' 6HJIO rrputHHTO pemeHae rrpoMo~eJIHponaTl> Ha CHHxpo-
/f:G/ 

nmtJIOTpOHe 011:frn: BapHaTOp ycTaHOBRJI "~", r.JiaBHHMH OTJIH't!HTeJI])HblMH 

OC06eHHOCTHM11: KOTOporo HBJIR:tm'CH J3e.JIHqeiiifW1 pa60l!Hit XO~ H MaTe­

pHaJI poTopHHX ~cxon (a.Jimm:Hnen:Wt crr.Jian). B xo~e MO~emponaHRSJ 
rrpe,mro.JiaraJIOCl> peiiiHTl> norrpoc o rrpliMeHHMOCTH aHDJntiirnenoro crrnana 

~Jm H3rOTOB.JieHHH poTopa H O~OBpertreHHO rrpo~eMOHCTpHpOBBT:b yBe­

JIH't!eHHe HHTeHCHBHOCTH YCROpeHHHX 1~8CTHU 38 Cl!eT yBeJIH't!eHHOrO pa-

6oqero xo~. IIoaTOMY yr.JioBa;r rrpoTJim:eHHOCTl> poTopHHX JiorraToK H 

CTaTOpHHX IIJlaCTHH HOBOrO BapRaTopa 6HJIH :aa6paHl:l TaKHMH 3te, K8K 

H y BapHaTopa ycTaHOBKH "W", a rrpo:pRJI:b CT8TOpHHX JIOIIaTOK II0~06-

paH TaK, l!T06H IIOJiyl!HTl> l!8CTOTHYIO rrporpaMM,Y, 6JIH3KYIO K l!8CTOT­

HOI rrporpaMMe cTaporo napRaTopa (pnc.I4, KPHBM I). IIpn aToM, 

o.mraxo, qacTOTHaa rrporpaMMa Honoro napHaTopa 6Hna cJierKa cxoppex­

THpOBaHa (pHc.I4, KPHBaH 3) C TeM, l!T06H ycTpaHHT:b HMeBIIIHe MeCTO 

cpa30BHe IIOTepH. 

3. HacTpo!Ka BI:iiCOKO't!8CTOTHOi CHCTeMbl C BapHaTOpOM 
HOBO! ltOHC TpYJS:rnm. 

B ceHTH6pH 1973 r. Ha CHHXpOUHlmOTpOHe 6HJI ycTaHOBJieH CKOH-· 

CTpJHpOB8HIIHH H H3rOTOBJieHHI:di B Jla6opaTOp:IDI MepHI:lX rrpo6JieM 

napHaTOp, CXeMaTH't!eCKHi l!epTe)K H (?oTorp~HH KOTOporo ~HH Ha 

pnc.I5 H rs/3/. 

POTOp HOBOrO BapHaTopa COCTOHT H3 ~eBffTH ~CKOB. Ra~ 

~HCK mvreeT ~eCSiT:b CIDJJMeTpHl!HO paeiiOJIOilteHHHX JIOII8TOit yrJIOBOI 



CmamoPHble naxemht 

IS 

Oa uamopa 

JlonamKtJ KoHaeHcomo­
·Pa c8R3ll 

Pzc. I2. CxeMaTxqecKHi ~epTex BapE~Topa cTapol xoncTp~. t 
I 
l 
r 
' i 

I 

l 
i 
f 
f 

I· 
r ~ 
I 

' 

! 
I 

I I. 
I 



I9 

·. 

PHc. 13. PoTop Ba_pHB.Topa cTapol KOHcTpYKilHl4 • 
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DpOTSEeHHOCTDD ?0 H TO~Oi 8 MM. MaxcHMBnbHHI ~eTp pOTOpa 

no JionaTxaM II34 MM, MHHBMa.Jil>md: - !080 MK (cr.t.pl1Ic.I?). 3asop 

MeJJt.DY JlOnaTKBMii pOTOpa !3 MM. CTaTOpHiie naxeTH COCTOHT HS .nec.a:­

TH IIJiaCTlm TOJIJIP!HOi 6 MM, 38.30p r.te;r.ny ROTOpm.m: !5 MM. flpH 3TOM 

sasop Me~ pOTOpBHMH l1I CTaTOpHHMH IIJiaCTHHaMH COCTSBAffeT 3,5 MM. 

CTaTOp HOBOrO BapHaTOpa 6WI Ha6paH H3 BOC:bllll JJDI.PORHX ( 29°) natte­

TOB (pHc.I8) x ,ItBy.x: ysxmc (4°) (pmo.I9), pacnoJiozemmx cBMMeT­

pnHo Ha CTaTOpHOM ROJIDUe. YsKlle IIa.IteTH 6HJil1I IIOCTa:BJieHH BMeCTO 

DmpORHX ,1.VIJl yMeHDJDeHH.S: Ha'tlaJIDHOii el.ntOCTH BapHaTopa Ha BepXHHX 

'tlacToTax ~asoHa. B pesyJIDTaTe ~~Haa eMKOCTD no~cD 

pa.BHoi 300 n~, a MaKCBMBJIDHSH - 3?00 n~. 

0,ItHOBpeMeHHO C paspa60TROi HOBOi ROHCTpyKUHH BapHaTOpa 'tlaC­

TOTH paspa6aTHBaJiaCD l1I HOBSH ROHCTPYRUlfJI ROH,IteHCaTopa CBJl3H. 

KoH,D;eHcaTop CBJI3l1I .noJDJteH o6ecrre't!B'r:> Heo6xo.n1tDIYJ) BeJ!l{qHHy CBJI3H 

BO BCeM ;14HSII8.30He "!SCTOT ,1.VIJl IIO.nyti•)HHJI no B03MODOCTl1I IIOCTOJIHHOi 

at.mJil1I'l'Y.Ini ycxoPJID!tero Hanpsme:mr.a: B Te'tleHHe BpeMemt ycxopeHH.R:. )lJra: 

3TOro 6HJIO He06XO.ltHMO IIO CpaBHeHBD CO CTSpHM KOH,IteHCSTOpOM CBJl-

3l1I yBeJlltlUI'l'D CBJl3D reHepaTopa C BHeORO"!aCTOTHO:I CHCTeMO:I Ha qac­

TOTax OT I? .IJ;O !4 ~ 6e3 IIOBHIIIeHHJI M'ltJHlDI8.1I:DHOI eMKOCTH Cl1ICTeMH, 

onpe,D;eJIJD>DXe:l BepXHJOI) 'tlSCTOTY ,lU!anaaOHa. &ro 6HJIO .ltOCTBrHyTO yBe­

Jll{qeHHeM Ha 40 MM BHeiUHero ,nliBMeTpa pOTOpHiiX H CTaTOpHiiX IIJISCTl1IH· 

ROH,IteHCSTOpa CBJl3l1I. B OCHOBY pacqe~~a qK>p:r.m CTSTOpHHX ~CTl1IH 6u­

Jia IIOJIOJteHa 3KCIIepHMeHTaJIDHSH 3a.BHm!MOCTD eMXOCTH KOH,IteHCSTOpa 

CBJl3l1I OT l!SCTOTB ,1.VIJl IIOCTOJmHOH BMliJIH'l'y:IU:i ycROpsmQero HanpSEemts:. 

0ROB'tlaTeJIDHaH ~pMa CTaTOpHBX IIJiaCTHH KOH,D;eHCSTOpa CBJl3H 

Hso6paJteHa Ha pl1Ic.20. )lJra: yy;elWllemm Hal!BJil>HOI eMROCTl1I KOH.IteHca­

Topa CBs:3l1I c ero cTaTopa 6wm CHJl'l'll ,ItBe ( H3 .necsrrH) cBMMeTpnHo 
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Pile. 14 . AJ,mJrnTy,IJ;FiaH H <iaCTO'IHbJe xapaKT8pHCTJifKH CHHXpOI1,1IRJIO-

TpOHa rrp:a Ecc = 7,2 KB (Uga =3,12 Ea) n PM =II3m; 
I H 2 j(t) H U g {J,L OT II C8HTH6pH l973r. 3 - · 
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Jlonam ku koHaeHca­

mo a . c6fi.3U 

PRe. I5. CxeMaTHqecKni ~epTe~ BapRaTOpa HOBOH KOHCTpy.KUHR. 



23 

.I 

PHo. 16. BapKaTOp HOBOH KOHCTp~H. 
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Pile •. 17. ~.PMa JIOna'l'OK ,POTOpa HOBC1ro :sap:za.Topa. M 1:6 . 
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PRe. IB. <l>opMa :umpo1G1X cTaTopHHX nro:eTo·B HOBoro Ba.Plffi.TOpa. M I:3. 
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pacnOJIOJteHHHX JIOnaTKH. tfiiCJIO pOTOJlHiiX JIOnaTOK KOH.U;eHcaTopa CBHSll 

IO' EX yrJIOBaJI npOT.SJJteHHOCT:& 8°, a MaKCBMaJI&mm PBJU1YC 350 MM. 

llpH HaCTpoiKe peSOHaHCHOi CHCTeMH C UeJI:&D onTHMHSanKH SMnnET~O­

~aCTOTHOi xapaRTepHCTHKH BMeeTCH E03MOltHOCT:& ~CT~OHHO B pa6o­

~ YCJIOBRHX MeHHT:& sasop Me~ c~aTOpHUMH ll pOTOpHHMH JIOnaTKSMH 

KOH,IJ;eHcaTopa CBJISH OT 3 .IJ;O IO MM i. HX BSa.HMHOe pacnOJIOJteHHe no 

aSDY'!'Y• POTOp:Eme H CTaTOpHHe IIJIB.CTlmli Baptm.Topa 118.CTOTH, pOTOp­

BHe ~H KOAXeKTOpHoro KOH,IJ;eHCaTopa, a TaKEe nHaCTHBH KOH,IJ;eH­

caTopa c:sasH c.u;eJirum H3 aJIDmimeBcro CMa.Ba JU6M 6es cnenHBJ!bHOro 

nOiq)HTHH, ~T06H npOBepHT:& B03MOltHC,CT:& HSrOTOBJieHKR: BapJ4B,TOpa 

ycTaHOBKH "~" II21 H3 aToro xe Ma'I epxa.na H HaJJ;emocT:& ero pa6oTH 

npx ~TeJI:&HOi 3KCnJIYaTanHH. 

Ha pHC. 21 noita.SaHH SaBHCJDIOC'J'll ~aCTOTH OT yrJia noBOpO'l'a 

,IVIJI BapHa.TOpOB CTapoi H HOBOI KOHC:TpyKUB:i. H3 npHBe,ll;eBHHX rp$­

KOB B~O, ~TO ~ BapHaTOpa HOBOi[ KOHCTpyKQHB COOTHOmeHHe 
tyc · 0 6 (ty~:) =( fyc.) I 4 Tl'f = ' ' a OTHomeH:m:e r,., -IHoG.&rp. TM 7cr.Bap. = ' 6. 
EcJIH :aso6pasF.l':o Ha O;nHOM rpag~e ( pxc. 22) sa.BHCHMOCTH f ( t) 

CO CTapHM H HOBHM BapHaTOpaMH, TO ~ COBMemeHHH -qacTOT SaxBaTa 

R BHBO.IJ;a no OCR BpeMeHH ~aCTOTY MO.ztYJI.BJUDI C HOBSM: BapHa'l'OpOM 

aano y:seJDltUIT:& B I, 46 pasa. YBeJ!HlleHHe ~cJia nmuro:s B ceKyB.lcy' 

npH TOM Jte JCKOpJlllqeM HaiipJDteHHH ua 3a.xBa'l'e ,li;OJDltHO np:HBeCTH K 

nponopn:a:oHBJI:&HO:MY noBHmemno cpe,nHuro TOKa. ycxopemmx npoToHoB, 

eCJIH npH 3TOM He BOSpaCTyT (ila30BHH noTepH. 
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4. XapaxTepxcTBKH CHHXpOU4R!OTpoHa OHHH c HOBHM 
Baplla.T0"2Q!! 

liepBOHa'tla.JIDHO, npH BOC:bMH 11111PO:mx: CTaTOpHHX naxeTax H 'J];Byx 

ysKBX 6wra no.nyqeHa BepXHHJI -qacTOTa .IUtanasoHa f8 =25, 92 MJ:'u H 

Hl'DltlW! -qacToTa ffof = I4, OI Mrrt. 

Ha pHc.23 IIOKaSa.HH xapaRTepHCT.mH B. 't!. CHCTeMl:l yCKOpHTeJIS! 

~, ~ H U91 IIOCJie YCTaHOBKH B8pK3.TOpa HOBOit ROHCTPYJCIUIH .ItJijl 

FM = I67 I'D: x Eq = 7,2 RB." Cpa:sHeoe aMllJIHTy,nma: xapaxTepxcTmt 

.n;.ztH BapHaTOpOB CTapoi H HOBOH KOHCTl>yxu,d ( CM. pHC. I H pHC. 23, UJt ) 
IIOKB.SHBaeT , 't!TO C BapHaTOpoM HOBOI EtOHCTpy:rtiUm 8MIJJIHTy;IOi ycxopsm­

~ero HanpaEeHHH B ~asOHe 't18CTOT OT 24 Mrn ~0 I? Mrn HeCKO~KO 
y.BeJlliTDt1IlfC:D (.n;o 2 KB). Ilp:a aTOM ItpBBasr f (f) oeeT 6oJiee pery-. 
.rurp:mdt XapaxTep, a Ma.KCEMyM npOHSBOIUIOi f COOTBeTCTByeT npH­

MepHO TO:I Jte 'tlaCTOTe, "'TO H .ItJijl CTaporo BapirmTOpa. 

CpaBBemie ItPHBBX (pHc.4 H pxc.24), xapaxTepHs~ BaJIJ41D!e 

qaso:amc noTep:o B npon;ecce yc:rtopemm , no:rtas~maeT HBBHe npeJIMYlltecTBa 

BapHaTOpa HOBOI ROHCTp~. ~ HOBOro BapHaTopa ~SOBHe IIOTepH 

npa.ItTH't!eCRH OTCY'fCTBYJOT, TOr~a RSR ,u;JI.H Bap:Ha.TOpa CTapoi ROHCTpy:rt­

IUUI B JUtaiia30He OT 40 .D;O 90 CM BMeJlH MeCTO SHa't!HTeJI:DHHe C,PasoBHe 

IIOTepH. 

Ha pHC. 25 npBBe~eHa SaBHCm..IOC'I :0 HHTeHClmHOCTH IIO RaMepe "H" . 

oT ~ca ycTaHOBRH npo6mma c 6epPIJIJmeBol MEDeHDD cpasy nocJie 

SaiiyCKa YCKOpHTeJI.fi C HOBHM BapHaTOJ,OM. MaltClJMBJil)HaJI mrreHCBBHOCT:D 

o(H = IOS no~ac:o Ha R,., = 274 eM npH Ea = 7,2 RB, Vcp = 

= -8 KB H FM = I40 ru. Ha TOM ae :PHCymte .n;.ztH cpaBHemm npKBe~eHa 

ItpHBM o( H co cTap:&lM BapmTopoM ;ItJIJI FM = II3 I'D;. BH.nHo cy-

~eCTBeHHoe y:BeJIH't!eHHe miTeHCHBHOCTlr C HOBWI BapHaTOpoM. lioxasamm 
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Pnc. 2 3 • Xapa.KTepHCTElGl B.ll. CHCTE:Mfl ClfiHXpoiUmJIOTpOHa C HOBIDI 
BapHa'i'OpOM: j 1 , j

1 
, U91 - npH sanycKe (I5.fi. 73) 

,II;JIH Ea=7; 2 KB H U g2 - I(OCJie roM pa6~TH (IS. 12. 74) 

,1V1SI Ea=7, 0 KB FM = 16~' ~; ~~c = 0, 6; Ha sax:BaTe 

U9-o1 = 2,64 Ea H u90Z == 2,43 Ea 

! ' 

I, 
I 
I 

·I 
~ I , 

I 



33 

RaMepa "H" HeJIHHeitHo CBH38HH C Be.J!Hl3HHOH TORa 11yqita B OTJIJittiHe 

OT noRasamd RBMepH "KH", ROTOpHe Iij:OllOPIUIOHaJr&HH TORy nycnta. 

3HalJeHU cXH = 85 l/1 CXH = 108 COOTBe'IC'fByDT o(KH.= 150 H cXKH= 230. 

B Ta6Jnm;e II npHBeJteBH BeJ.IH'ImHB. HHTeEcnaocTH H 3Hal!e:tma: napaMeTpo:s 

nocJie T~aTeJibHOH HaCTpoibm B.lJ. CHC'J'eMH H reBepaTopa. Ha.cTpoilta. 

npolll3BO]I.HJia.C:& npH llOMODtH l/13MeBeHIDI liOJIHOBOrO COnpOTlrlBJiemUI B npo­

Meay'l'OlJHO:i ItaMepe, nOJIOUTeJI:&BOi H (1TpHD;aTeJI:&HOH o6paTBOI C:B.fl3H 

reaepaTopa, conpoTHBXeHHH B ceTol!Hoii neiTH reaepaTopa H c:sasH re­

nepaTopa c CHCTeMoi:. 

Ta6Jim.la II 

PeJtHM ~.~eTp~ 'JocH. '1noa Ea Frt Urp 
l'Al [AJ [!<B) [ru.J [KB) 

BHyrrpeH. 
«H = II5 ·1500 245 7,2 I90 -8 nyqott 

!?,.., =274,5c• CXtcH = 286 
L = 5,3 MRA 

3a.BHcm.tocTH HHTeHCHBHOCTH BHYTPeHHero nytnta. OT pasJmtnnDC napaMeTpoB 

ycttopHTeJIJI, no Te.xiiJil{eCREM npJ41Dm8M H3Mepemme 6es noJtal!H <f>oKYcH­

pyonero Hanp.R:atemm ( Urp = O), noKasaHH Ha pHcymta.X 26 H 27. A KaX 

ycTaHoBneHo paaee 121 (cM.Taxxe pHc.5 H 7), B pa6ol!eM peEHMe noJtal!a 

<f>oRycmp~ero HanpSXeHHR y:se~qHBaeT HHTeHCHBHOCT:& npEMepHO B~Oe. 

Hs pHc.26 H 27 :s~o, liTO :scJie~cTBHe c~ecTBeHHoro y~eHHX 

~30BOro peEHMa (cM.pHc.4 H 24) pOCT HHTeHCHBHOC'fH npH pa6oqeM 3Ha­

-qemm ycKopsmmero Hanpaxemm Ha sa.l:sa.Te Ugo = I9 KB ( E a = 7, 2 KB) 

He npe:Kpaii(B.eTCJI BIJJIOT:& ]1.0 11aCTOTH N:OJtYJISIItBll r,., = 240 I'u, a yBeJIHqe­

HHe E a ]I.O 8,6 KB ( u,o = 22,7 :KI:) npH ~ = 220 rn npBBO,ItHT R 
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PJirC • 25. 3aBHCHMOCTH MHT8HCHBHC CTH OT pa,n;Hyca ycTaHOBKH --· 
npo6HKKa c 6epn~eBov MHID8Hnro: I-noc~e sanycKa HoBo­

ro BapnaTopa (IO.II. 7~:) npvr JocH =4290A, Jnoa=235A, 
Ea =7,2 KB,Ugo =19 KB, FM=I40 rn, fo ~-2,68 MI'u/MC8K 
R Uc:p = -8 KB, 2- ,n;Jr.H cTaporo BapHaTopa (II.9.73) 

npR lr:u = 4420A,}noa=2~:5A, Ea = 7,2 KB, U9o =22 ,5 KB '\ \ 
FM = II3 rn~ fo = -~1 MI'rr/MceK, Utp = -7 KB. 
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2'7. 3aBMCMMOCTH HHTeHC:7IDHOcTH oT Ea H - Joe~ _ rrocJie 

HacTpOHKH B.~.CHCT3MH (28.11.73) npn 1noa=240A, 
Ucp= 0, U90 =2 ,64 Ea. 
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~anbHelmeuy pocTy KHTeHcHBHOCTH (B I,5 pasa) no cpaBHeHHD c no~­

~eHHHM peEHMoM*). 

O,IUia.KO B npOI~ecce SRCn.ztyaTa.I.tHi BapHaTopa HOBOH ROHCTpyx.I:UIH 

6HXO B~eHO, ~TO CHCTeMa RP6nH6Haff ~HCROB pOTOpa H RpenneHHa 

ROJJJieRTOpHoro ROH,ll;eHcaTopa Ha cTyrnm;e poTopa He o6ecne1iHBaeT Heo6-

xo~oro ROHTaKTa COnpDRaC8DmHXCH :crOBepXHOCTei H npKBO~ CO Bpe­

MeHeM K yBe~eHHID B.~.noTepD B porope BapmaTopa H K yxy,nmeHHID 

~y,nHoi xapa.KTepHCTHKH c~onKKHoTpoHa. TaR, cHHTHe ~epes ro~ 

B.~. xapaKTepHCTHRH Cl!HXPO:umt710Tpoa:a {pHc.23, KPKBrui 112 OT 

I8.I2.74) noRasHBamT YMeHDmeHHe ycKopgromero HanpHEeHHR no ~CTOT­

HOMy ,lJ;Hana30HY OT }J;Byx ~0 ~6THPeX KIUOBOJil)T , ~TO , ItaK BlJ,ItHO H3 

pHc.28, npHBe~o R no~eHBID cymecTBeHHHX ~OBHX noTepD B ~a­

soRe p~HyCOB OT 45 ~0 I70 CM. 

3aBHCDMOCTH EHTeHCHBHOCTH ycKopeHHHX ~aCTHn OT OCHOBHHX na­

paMeTpOB YCKOpHTe~ npe~CTaBneHH Ha pHCyHKax 29,30 H 3I. B3 pHCyH­

Ka 3I Bl!,'IUIO, ~TO BCJie~CTBHH yxy,n;tneHIDI qasOBHX yc~OB:d (pHc.28) 

Hs-.sa yMeHDmeHHSI ycKop.a:IOJnero rump.axtemtf.[ (pmc.23, U92 ) , mTeHcHB­

HOCTD o<~o~=CX11 (F,.,) npm Ea.= 7 KB Ha-qmaeT cnan:aTD yxe npH FN = 

= 2IO I'D:. 

Be~ HHTeHCHBHOCTH H 3Ha-qeHHH napaMeTpoB ycKOpHTe~ B 

3RCIIJiyaT8IUfOHimX peDMB.X npHBe~e~ B Ta6~e Ill. 

* HsMepeHIIfH HHTeHCHBHOCTH BHYTPeHEero ~a no aKTKBarum aJIJDMHHl!e­
Boi qx>nrH /I, 2/, npoHSBe~eHHI:le IIo*poBms: S.A. 20.0I. 76 npH 
noxasaHHHX 0(101 = I40 ~a;m sHa~eE:rur cpe,IUiero TOKa B:a:y'l'peHHero 
IIyqK8. Ha ROHeliHOM pa.;ztHYce i. = 2, 65 ± 0, 65 MKA. Y~HTimaJI .mmei­
HOCTD ll0Ka3a.Hd no ItBMepe "Kif", MOltHO npe~no~aTD, ~TO llOCJie 
HaCTpOiKH ycROpHTe~ C HOBHM BapHaTOpOM 28. II. 73 3Hal!eHHe TOKa 
BHYTpeHHero nyqKa. cocTa.:BJIHJIO i ~~~ MRA npHEa=7, 2 KB H F;, =I90I'D:. 
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Ta6.1IHnB. m 

PeDM ~ 
JocH. Jt1oB [I&; FN Ucp 
f.V [4/ IW [KB} • 

:r~ o(H = 9I 4500 240 ? I83 -6 
O(KH = I35 

R/'1 =2?4,5cM L :: 2,5MKA 

Blmo;n; o<n = 0,55 4300 260 ? I83 -? npOTOHOB 

Hs cpa:sHeim.R: Ta6.1Illn I, II, m B:if;D;Ho' liTO YCTa.HOBKa HOBoro :aa­

pHaTopa ;n;ana O~aeMoe fBe~eHHe :!HTeHCHBHOCTH, O;n;HaKO B TelieHHe 

HenpepHBHO:I aitCIIJ!Y8.Tai.J;HH BHJIBHBDIHel)!{ KOHCTpyKTHBime He;D;OCTaTKH 

npHBeJm It IIOHmteHmO aMIIJiliTy,ItH yCRO:;>Jmitero HanpR.JJteim.R:, liTO B CBOJO 

Ollepe;D;l> BH3BaHO yBe~eHHe ~OBHX IIOTepl>. 

C IteJil>JO ycTpaHelm.f.[ ~OB:SX no•rep:b ,ItJI.S: aMIIJmTy;ttHo-liaCTOTHOH 

xapaxrrepHCTHIOI npH fa= ? KB (pHc •. 32, u11) 6w.ra pacctmTaHa llaCTOT­

Haa: 38BllCiDIOCTl> (!tpHBaJI fz ) , npH ROTOpoi He ;D;OJDltHO 6HT:b qasoBHX 

IIOTepl> • .liJm CpaBHemm: Ha pHc.32 np:!Be;D;eHH TaiOlte 3aBHCiiMOCTH f {J) : 
I - CHSiTaa: 23. 6. ?5 H 2 - pact~eTH.3S:t ;n;JIJi liaCTOTH Mo.ny~ F r1 = 

I6? I'D;. 

W3KYJO K paclieTHoit 3aBHcHMoc r1> f ( t ) y;na.noc1> noJty 'IH'l::D, 3a­

Memm ,I(Ba DmpORHX CTaTOpHHX naxeTa Ha naxeTH CO cpe3aHHHMH IIJia­

CTHHBMll, q,GpMa. KOTOPHX fi0Ka3a.Ha Ha pHc.33. llpH Ta.KOM Ha.6ope CTa­

TOpHHX naxeTOB (mecT:D umpo:KHX, ,I(Ba cpe3a.mmx H .103a y3KKX) Bep:x:H.mt 

"tlaCTOTa ,t:tHa.IIa30Ha IIO.nyrmJiaC:D paBHOt! 25,98 MI'n, lilDltHHJI I3,98 MI'n, 
fyc 

a ,.M = 0,57. BHCORO"tlaCTOTHHe XapaxTepHCTHKH C yKa3aHHOi BHme 

KOIIl6HHBIUiei IIa.IteTOB npHBe;n;eHH Ha pltlc.34, a 06 OTCy-TCTBHH qasoBHX 

noTep:& B nponecce ycKopemm: MOJEHO Cy;ItHTl> no rpaiPHKBM COS Ps H 
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2 8 • 3aBnciDv10CTH Cos '!5 n Cos'fson oT pa,n;HJca rrocJie ro,na pa-
6oTH HOBOrO BapHaTOpa (18.12.74) IIpH fo =25,52 Mru, 
E U F · Mfu a = 7 KB, go =17 RE, ~ =167 fu, fo=-2,66 Mc8K . 
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Pzc. 29 • 3a.BHCHMOCTH IDITeHcHBHOCTH OT 'JocH H Uc:p rrocJie 

ro,na pa60Tl:l C HOBIDJI BapHaTOpOM (25.11.74) IIpH 

1noa = 240A,- Ea=7 KB: U!Jo=l7 KB, FM =183 ru . 
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PHc. 30. 3a:BncHMocTH HHTeHCRBHocTn oT Ea H. RM nocJie ro.n;a pa-

6oTH C ROEHM BapHaTopoM (25. II. 74) npn Jnoa =240A, 
U tp =-6 KB, U go =2 , 44 Ea. 
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3a.BHCHMOCTH HHT8HCHBHOCTH OT Ea l1 r M IIOCJI8 ro,na 

pa60TH C HOBRM Bapna·~opoM (25.II. 74) npH Jnoa=240A, 
Ucp = -6 KB, U90 ==2 ,44 Ea. 
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CDS ':fs1on• rrpe.n.cTaBJieHHIDII Ha pHc .3~>. Pa6o'tllie sHa't!eHrur rrapaMeTpoB 

H BeJIH't!HHH HHTGHCHBHOCTH rrpHBe,TI.eHH B Ta6nHUe IY. 
Ta6HHU:a IY 

PemrM ~ 
.Jot~ f. .:J IZOj, [~J FH IJ.tp 
[/y {A) [ru} {RB] 

Br~TpeH- O(H =95 
m rrytiOR 

cj..ICH =!75 4100 255 7 !67 -2,5/-7 
1<.11 =274,5CM 

. 
L =3,2 IVIKA 

C.IDITHe B aTOM peiKHMe saBHCHMOcT:I HHTeHcMBHOcTu BHyTpeHHero 

rry'tffia (pMc.36,37) no cpaBHei-rn:IO c CI)OTBeTcTBYIIlllHMH .n.aHHl:lMH .n.o ROp-

peRUHH traCTOTHO~ RpHBO~ (pllc.30,3I ll Ta6Jillt(a ill) IIORa3HBaiOT yBe­

ITMtreHHe o6m;eli llHTeHCHBHOCTH YCROpnreJI.fi, o6yCITOBITeHHOe ycTpaHeHHeM 

cpasoBuX rroTep:o. TaR, Ha pHc.36 saBIICHMOCT:&cXK~t ( E il) rrpH ~ = 

I67 rn H,TI.eT Blmle aHarrorHtrHO~ 3BBI1C :-rMOCTH Ha pHC .30 ,UaiKe IIpll F, = 

200 I'r(. 3aBHCHMOCT:& eX,_, (R_M) IIOaJie ROppeRI:(Hll l!BCTOTHOK R.PHBOM TaR­

iKe paCIIOITOiKeHa BHllie aHaJIOrH'qHOK 3BBI1CHMOCTI1 ,If.O ROppeRu;HH BO BCeM 

,TI.HaiiB30He pa,TI.HYCOB JCTBHOBRH MllllieH~. 0 3HatrHTeJI:&HOM ynyqmeHHH 

(fJasoBoro peiKHMa CBH,TI.eTe.rr:ocTByeT ~aE\iKe pHc .37, r.n.e .n.ITRfa> 7 RB He 

Ha6JIID,TI.aeTCR CITa,TI.a HHTeHCHBHOCTH C pOCTOM ~N. 
YcTpaHeHHIO CfJasoBHX rroTep:o, BH3BaHHHX rroHHiKeHHeM ycROpRromero 

HarrpRiKeHHR Ha OT,TI.err:&HI1X ytJaCTKaX ~BCTOTHOro ,If.HBIIa30Ha, CIIOC06CT­

BOBaJIO TaRiKe yrryqmeHuie aMITITHTJ,If.HO~ xapaRTepHCTHKH JCI<OP,fiiOm;ero 

HarrpRiKeHHR (cpaBHH Ug1 Ha pHc.32 H 34). 

nrrR orrpe,TI.erreHHR ~eRTHBHOCTH SaXBaTa B peiKHMe yCROpeHHR 6HITO 

H3MepeHO BpeM.H 3BXBa:Ta IIO 3BBHCHMCCTH HHTeHCkiBHOCTlii OT BpeMeHVI sa­

,TI.ep>KKH BKITIOlJeHVIR B.tr.reHepaTopa (fHC.38). MeTO,TI.m<a H3MepeHHR tJQX. 

UCIIOIT:&30BBITBC:& TaRM ate, RBR OITHC8HO Bl:illlie B pas.n.erre 2. BpeMfi 
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Pllc. 32 • XapaKTepncT:mrn: B."t!.cHcTeMH f(t), .J {f) H Ug(f): 
I :- OT 23.6. 75 IIpH Ea. =7KB, 11so=2,22 Ea, F/1 =I67 ru, 

fo =-I, 9 Ivnu/MceK, :~ - pac"t!eTHHe 6es qasoBHX 
ITOT8p:b JI.JIR , U i1 . 

I ' 

I 
I 
I. 
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PHc. 3 3 . <I>opMa II.JiacTIDIH cpesamroro cTaTopHoro na.KeTa HOBoro 
BapHaTopa • M 1 : 2 . 
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PHc. 34 . XapaKTepHCTHKH B. ~.c:iwTeMH f(t), f(:f)H U~-(f) : 
I - noc~e KoppeKUHH -~acTOTHOH KpHBoH ~AH ycTpaHeHRH 

I 

__ __j)a30Bh1X llOTep:b (23. !2. 75), f yc /TM=O ,57,Jq =7KB,llg':~83Er: 
F11 =;!67 IU, :J

0 
= -2,5 Mru/MceK, 2- pac~eTHHe 6ea 

~30BHX llOTep:b, U~3 - ~AH pac~eTa f(t) 6e3 ~OTep:b 
(23,6.75). 
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PHc. 35 . 3aBHCMMoc·ri> Cos <J5 H Cos son. OT pa.,IJ;Hyca nocJie 

KOppeR~ ~aCTOTHOM KpMBO~ 3aM8HOH ~BYX illHpOKHX 

rra~eTOB Ha cpe3aHHHe (23. 12. 75); • fo =25 ,52 M1'u;, 

Ea=7 KB, Ugo =19 ,8 KB, FM· =167 ru, fo=-2 ,5M1'u;/MC8K. ' 
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sa:x:BaTa noJiyqlt1Ioc:D pa.:sHHM t3a£ tiO MKceK, a aqxpeKTHBHOCT:D sa.xBa.Ta 
c - t3ct>< li3ax.- TH = 0,0083, trro B )tBa c JI.HriiimM pasa 6oJil>llle, -qey c 

BapHaTOPOM CTapoA KOHCTp~. 

O~aRo B nponecce nocAe~teA aKCIIJIYB.TBUHH ycKopHTe~ xs-sa 

KOHCTPYKTHBHHX He;n;ocTaTKOB B Iq>UIIJiemm: pOTOpH1lX ;n;liCKOB napaMeTpi:l 

B.l!. cRcTeMH ~c:D (yMeH:DDIJIJloc:D Us Ha 1:1acToTax 2D+2IMI'n), 

o l!eM cB:r,meTencTByiOT Ta.IOKe sa.:snc:HMocTR CXkH(Ea), O(ICH ( FM) , 
CXKH (JocH) R eX KH ( /(1'1) , R306p8Jltemme Ha pHC. 39, 40, 4! R 42. KpoMe 

TOrO, YCTaHOBKa ,IlByx cpe3aHHI:lX HB.KeTOB BMeCTO DmpOKRX TIOBI:lCHJia. 

BepXHIOIO llaCTOTy .IJ;O 25, 98 .M::lU, yueH:DmHB TeM CrumM t yc lr M .IJ;O 0, 57. 

~ BOCCTaHOBAeHHH npeEHero 3Hal!eHHH tyc/TH H nOHHEeHHH 

fg C neA:DD yMeHI>meHRR: JocH. npH MB.KCEMa.Jll>HOH RHTeHCHBHOCTH 

O.IJ;HH Y3KHH naKeT 6UH 3aMeHeH Ha mHpOK:Hi. PacnOAOXeHRe CTaTOpHHX 

na.ReTOB B STOM c.zcy-qae nOKa3aHO Ha pHC. 43, a aMIJJ!liTy.IJ;HB.f.[ H l!aCTOT­

HaJl xapaRTepHcTmm npne.n;eHH Ha pHc.44 • .ILrur aToro CJIYl!M nocJie 

nepecTpO:thm B. l!. reHepaTOpa 6:wnl H3MepeHI:l 3a.BHCBMOCTH miTeHCKB-

HOCTl! oT Ea , FM , Ucp 11 1(1'1 , noKasaHHHe Ha pnc.45 H 46. 
~ 

K8.K BlJ.IJ;HO 113 pHC. 45 (j)a.SOBJ:rl! peXJIM .IJ;OCTaTOl!HO XOpOIIIldi, TaK KaK , 

KPHBI:le 0( I( #I OT FM npH ta;, 7 KB He cmma.IOT BIIJIOT::O .IJ;O ~ ~ 220 rn. : . 
.llmi nocJie.nyD~Itei! aKCIIJIYB.Ta.rum: 6a;r ycTa.HOMeH pemw pa6oTI:l yCitopR-

TeJifi, y&asa.IIHl:lE: B Ta6Jim.J;e Y. ' 

Ta6JimJ;a Y 

PeJJOW 

~ 
'locH. Jno9. Ea FM v:t.J pa6oTH [Aj [AJ ~KJ} (ruJ 

~ 

:rpeH- O(H = 80 I 
I 

ny'IOK 
c:XKH = !50 4420 265 7 !67 -4 

R,.,=274,5cM 
L or 2,8MKA 
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P:0:c. 3 7 . 3aB:HCVIMOCTli1 HHTeHCEBHOCTM oT E a 11 F t1 rrocJie KoppeK­

nnH -qacTOTHt)H RpHBOH (23. 12. 75) Joct~.=4400 A, 
Jno~=255 A, U rp =-_7 KB, R M = 274,5 CM • 
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PliiC. 38 . 3a:sHCHMOCT:b HHT8HCID3HOCT:k1 OT Bp8M8HH 3a,IL8PJKKH BK.J110-

ll8HRH B. li.rEHepaTopa (23. 12. 75) IIpE: JocH-:::44G0A, 

I 

Jnog= 255A,£a=7KB, U9o=19;8KB, FM =I67I'u, fo -=...:2,5 ~~K u 
U~ = ~ 6 FB • . 
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FHc. 39 . 3aBHCI1MOCTH liHTeHCRBHOCTH oT-Ea lil FM OT 6.1.76 
II.PH locH~ '~4uL A, 1nog =265 A, u1> = -9_ KB • 
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Pld:c. 40 . 3aBHCHMOc~~H IDITeHclilBHOCTlil oT Ea :a FM oT 13. I. 76 
nplil Jocw::=4400 A, 1noa=265A, UCJ = -9 KB. 

' . ' 
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3aBMCFl.MOCTJ: HHT8HCID3HOCTJr1 OT 1ocH _ H pa,IU1yca 

ycTaHOBK11 JlilllileH:a R M oT I3. I. 76 np:a 1nou = 265A, 

Ea=7 KB, U9o =2,83Ea, FM =167m, jo =-2,5 MTnjMc£'1< 
li Urp = -9 KB. ·;' ' 
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r-- Pirie. 4 2 . 3aBHCidJVIOCTH MHTeHcHBHocTH oT Ea :a cB.Hs:& no:Rasand 

KaM8pH KH-<XKH CO C'l8TOM Hei1:TpOHHOrO MOHllTOpa cpM-

311KOB N [I/ ceK] ( 20. I. 76) ; 1ocH~4400 A,?. 

Jnoa =265 ;\., Ucp = -IG KB. 
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PHo. 43. CxeMa.Tl'fCieom "tiepTez Ho.Boro :aa.plliaTOpa noc.ne xoppex.rtmt 
1iB.OTOTHOit ItplmOH • : 



50 

B Te'tleH:e:e aKciiJiya.TaiUIK ycs:opBTeJIJl JJ.O IIJia.HOBoro peMOHTa B 

HOSi6pe 1976 r. yKasamme :mnne R:>HCTPYKTKBHHe He,IJ;OCTaTim HOBOrO 

BapHaTOpa He TIOSBO~ TIOJJ.,IJ;epx:e:saTb KHTeHCKBHOCTb Ha ypoBBe, JJ.O­

CTKrBYTOM noc~e ero YCTaHOBKH K T~aTe~HOH HacTpOiKK B.li.CKCTe­

MH B HOSi6pe 1973 r. Tax, KS06paKeHHHe Ha pKc.47 SaBKCKMOCTK COSY's 

:H cos Pssan OT pa,IUcy"ca TIOKaSimaiOr Ha..J:mtllle SHa'tiKTeJIDHHX wasoBl:lX 

noTepD, o6yc~oMeHHHX noHIDlteHxe:IJI ycRopJIIOII.tero HanpJDKeHWI ( lJ 9-

0T 6.I1.76r. Ha p:Hc.49). ~0 peM:>HTa 6~ CHSiTH npKBe;n;eHHHe Ba 

p:Hc.48 SaBKC:HMOCT:H KHTeHCKBHOCT~ BHBeJ1,eHHOrO TiyqKa OT Hanp.R:EeH:H.R: 

Ha qx:>eycHpyiOIItHX aJieRTpoJJ.ax, a T 9lO!e noRasaBKH KaMe pH "KH" oT pa­

;n;:e:yca ycTaHOBKK npo6HKKa c MHmeanro xs Be. 

ITepeJJ. pas6opKOH ycKOp:HTeJI[ 6SHa KSMepeHa MOmHOCTb BHCOKO­

~aCTOTHHX noTepD B pesoRaHcHoi ~HcTeMe. Bo BpeM.R: peMOHTa 6RHH 

y~eHH ROHTaKTH, a TaKEe ycRneHa CT.R:XKa Me~ ,IJ;HCKaMK poTOpa 

BapKaTopa :H MeXJJ.Y pOTOpOM H KOJIReRTOpHHM ROH;n;eHCaTOpOM. ITOCJie 

C60pK:H yCROpKTeJIH CHOBa 6HXH np:>Be,IJ;eHH KSMepeHHH MO~OCTK BJ:lCO­

KO~aCTOTHJ:lX TIOTeph no ~aCTOTHOMy ;n;:e:anasoay. 

CpaBHeHHe MOmHOCTei TIOTepb JJ.O peMOHTa K TIOCJie TIOKaSaJIO,~TO 

Y.JIYtmleHHe KOHTaKTOB ytvteHDIImJ.IO BE:CORO'tlaCTOTHHe TIOTepK B peSOHaHCHOH 

CKCTeMe npHMepHO Ha 2Q%. 3TO npKBeJIO K yBeJIKlleHEID yCKOpJIIOII.tero 

HanpsxeHK.R: B pa:tioHe -qacToT sax:BaTa Ha 2-3 KB, liTO xopomo B~o 

Ha pHC. 49, rJJ.e HS06paxteHl:l aMIIJIHl'YJJ.HO-'tlaCTOTHHe xapaKTepHCTHKR 

ycKopRTeJIJl noCJie peMoHTa H ,1J,JIJl cpasHeimJI noxasaaa Ta.IOKe KpKBasr 

U3 (f) OT 6.ll. 76 r. (.n;o peMoHra). 

06 yJIY'qWeHHK ~oBoro pe~mMa nocJie peMoHTa cB~eTeJIDCTBJIDT 

rpa.9)HKR CQS Ps . K CQS~sonHa pHc.50 (cpaBHH C pKc.4?), a Ta.IOKe 
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' . ' 
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0
=-I, 9 MI'rr/MceK. 
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-Pnc. 49 . Xapa.KTepncTrurn: B. 11. cncTeMH ycKopMTe.li.ff nocJie peiVIOHTa 
. ( I3. I2. 76) npn Ea=? KB, Ug0 =2, 97Ea, FM =167m, 
r = -2,45 IVii'n/MceK (----- --- Ug(f)nepe,IJ, peMOHTOM 
Jo U • 

(6.II.76), go=2,56Ea, fc =-1,9 MI'n/MceK). 
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xapaxTep 3aBHCHMOCTei HHTeHCHBHOCTH OT ~aCTOTH MO~~' H306pa­

lteHimX Ha pHc.51. BeJill1DfHB. HHTSHCHBHOCTH, npHBe,n;eHHas:I Ha aTOM 

p:m:cyHKe , .n;JIH E a = 8 RB H FM = 217 I'll;, pa:sHasr 0( KH = 286, cooT­

BeTCTByeT TORY BHyTpeHHero nyqKa npHMepHo 5,3 MKA. 
3Ha~eHHe HHTeHCHBHOCTH H napaMeTpOB YCKOpHTeJIH llOCJie pe­

MOHTa B pa6o~eM peltHMe ,IJ;aHO B ra6Jim.J;e Y1. 

Ta6JIIDJ;a Y1 

PeltlW ~ 
::locH. 'Jnoa Ea FM ut/J 

pa60TH [A] [A} [RB] (riJ! [l'i13j • 

BHyTp. O(H = 105 
nyqoK o(KH = 213 ·i400 250 7 167 -6 
RM=274,5cM L z 4 MKA 

IIpoBe.n;eHHHe pa6oTH no xopperonm: cpasoBoro peJKHMa. cmocpoUHK­

JioTpoHa C llOMOJitbiO li3MeHeHIDr lfx>pMI:l CTaTOpHHX naKeTOB llOKa3liBa.IOT, 

~TO no.nyqaeMoe B pesyJU>TaTe STOrO y:aemrqeHHe HHTeHCHBHOCTH B 

npo~ecce ~e.JIDHoi axcnnyaTamiK He HBJIReTCH cTa6RHDHHM. 3To cBH­

saHo KaK npa:BBHO C yBeJIHqeHHeM B.~. noTepb B pe30HaHCHOH CHCTeMe 

ycKopHTeJm, npHBo,'ll;J11IUIM K nepepa.cnpe,n;eJiemno ycKOPS:l.IOIItero HanpmJ.temm: 

no ~acTQTHOMy ~anasoHy. EoJiee a~KTHBHas:I xoppeKUBH cpasoBoro 

pex:m:Ma CHHXpO~HKJIOTpOHa MOXeT <5HTb ocymecTBHeHa npK llOMOmH aHO,n;­

HOrO MO~JI.R:Topa c ynpa:BJieHHeM no sa.n;aHHo:H rrporpaMMe , nosBoJI.inon{ei 

nepepacnpe,n;e.zr.a:Tb aMIIJIHTY')ni ycxop.F.IJOinero HanpJDiteiDJ.H no ~acTOTHOMY 

,n;HanasoHy B npo~ecce pa6oTH. 
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6.3aKJIIQq8HHe 

I. McrroJI:osoBaHHe HOBoro Bapi1aTopa -qacTOTI:l cocrreu;HaJIDno pacctm­

Taanoi ~OpMOi HOIIaTOK pOTOpa M CM8HHHX IIaKeTOB CTaTOpHI:lX IIHaCTHH 

II03B0nff8T IIpH yBeHH"tieHHOM pa6o~eM XO~e oVOPMHPOBaT:O "t!aCTOTHO­

BpeMeHHyiO XapaKTepHCTMKY j ( t ) , o6ecrre"tiHBaiOieyiO yCKOpeHHe IIpOTQ­

HOB rrpaKTM"t!eCKH 6e3 ~a30BI:lX IIOTep:o. 

2. ITpn xopomnx KOHTaKTax aneMeHTOB poTopa n,cooTBeTCTBeHHO, 

liJJllliMMaJI:OHI:lX B. "t!. IIOTepHX B OIIbiTHOM pe>IWMe IIpH "tiaCTOTe MO,IT.y.nffi:Uil! 

F,., = 217 ru :H aHO;n;HOM ~anp.fliiteH~H Ea. = 8 ItB Harrp.fliiteHMe Ha 

.n;yaHTe COCTaBRJIO IJjo = 23,8 KE lii liiHTeHCHBHOCT:O BHyTpeHHero IIY"t!­

Ka ;n;ocTHrana 5 MKA. 
3. Y;n;oBneTBopnTen:oHI:lH cpoK cnyiit6I:l rro~RIIHHKOB poTopa rrop~a 

!-2 MGC.fiiJ;eB ~OCTHraeTC.R: IIPM pa6o"tieM pe1Kmvre F;, =167 I'll H fa =6, 5-

7 KB ( ~ =19 KB) C TOKOM BHyTpeHHero rry"tiKa 3-4 MKA. 

4. B rrpou;ecce .nmrTeH:OHOi 8KCITnyaTau;MH yBeHH"tiMBaiOTC.R: B.ll. IIOTepH 

B pOTOpe BCHe~OTBHe yxy.mneHWI ROHTaKTOB H B yRa3aHHOM pa6o"CJeM pe-

1KMMe aarrpRiiteHHe na .rr.yaHTe cimiitaeTCR .no Ua =I6 RB. KoppeRIJ;IDI <Pa-

30Boro pe~a IIyTeM MO;IJ;~HRau;~ CTaTOpHI:lX ITaReTOB ITPHBO;n;HT B STOM 

cny-qae milii:O R llaCTHllHOMJ JM8H:OII18H:£UO cpa30BbiX ITOTep:O H He II03B0.7meT 

.IJ;OCTH% MaKCHMa.H:oHOi MHTeHCMBHOCTH. 

5. ~ CTa6HHH3au;HM B.ll. IIOTep:o Ha MMHMMBH:OHOM ypOBHe UeJieC006-

pa3HO paspa6oTa T:O HOBllH BapMaHT pOTOpa C yny"CJIIIGHHI:lMH ROHTaKT.alWI 

;n;eTaJief, a TaK1Ke HCIIOH:o30BaT:O aa:o,IJ;Hllll MO.JJ.YnffTOp )J;nff ynpaBJieffil!fi 

aMIIHHTy;n;Hoi nporpaMMoi ycRoP.flmmero nanpaiiteHHH. llpH aTOM npe;n;cTaB­

JIJ1eTC.R: BOSMOiltHI:lM yBe.IDilJMT:O TOR BHYTPeHHero rryl!Ka ~o 4-5 MKA B 

SKCITnyaTau;HOHHOM peiKHMe. 

6. axciiJiyaTau;MH HOBoro BapMaropa Ha rrpoTSiiiteHHH 6onee Tpex neT 

noKasana, liTO annvmHHeBHi1: cnnaB ]!I6M 6es crreu;Han:onoro nortpi:lTRH, 

Hcnon:osoBaHHI:lH rrp¥I ¥I3rOTOBJie fill¥! BapHaTopa, o6na.naeT 
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YCTOH~BOCTniD R 3pOSHH H He06XO~MOH a~eKTpHqecKOH rrpOqHOCTniD 

H IT03TOMY OH MOateT 6biT:O peKOM8H;rJ;OBaH ,IJ;JI.fi HSrOTOBJI8HM BapHaTopa ~ 
ycTaHOBRH "~". 

B saxJiroqenHe aBTOpbi BbipaataiDT 6Jiaro,IJ;apHOCTn 3.A.ITo~epoBy 

sa HSMepeHMe TOKa BHyTpeHHero rry~a, IT.T.illMIDHRHrlliKOBY sa yqacTHe 

B HSMepeHHH B. q. xapaKTepHCTID\ 0: A.M.~RMHOH sa c.xfl0p1VIJI8Ime 

HJIJIIDCTp8THBHOrO MaTepHa~a. 
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MOEMY YY~TE~~ ~OPTPAHA no~*EPOBY ~.A. nOCSR~A~ 

I M ~ ~ 36 
EA•?,oKa, FM==16'7r'lJ., B"' XAP• OT 13,,!,76 

ICMP/CEK> F(~ru> DFTCMrU/MC> U(KB> EVt~EU R COSFIR COSFIO 
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<Mrl.l)"'"1ACT0TA OJ.;PAW.Etl¥1~ flPOTOHOB 
<MErAP~A/CEK)•2~*F~KPYrDSA~ YACTOTA O&PAW.EH~~ rtPOTOHOB 
FT<MrtJ.tMcen .. nPOV1380AHASl 01 ~ACTOTHO~ KP~BO~ flO BPEi"IEI1~ 
CKB)•Yt~OP~~WEE HAnP~*EH~E 

V/2EU•OT~OC~TE~bH~~ ~A~OP S~EPr~~ nPOlOHAM~ 3A O&OPOT 
0SFIR•E•DFTt<zUtCEV/2EU>*K*F*F>-~OC~HYC PABHOBECHOA *A3bl 
OSFlO..,HAV5DnbW~~ AOnYCT~M~~ KOC~HYC PABHOBECHO~ ~A3~ 
0=938,2~92 M9B•9HEPr~Sl nOKOS ~POTOHOB 

OCTAB~n CA~OHOB A,H, AYI:>H.A. 1973 


