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3neKTpOCT8TH'i6CK851 CHCTeMa BblBOAa IIY'iKB H3 cjla30TpOHa 

C BBpHBUHei! MBI'HHTHOI'O IIOn51 

B pa6oTe H3nO)!(eHhi peaynbTaTbi pac'ieTa H rrpoeKTHpoaaHH51 9neKTpo­

cTaTH'ieCKOil CHCTeMbl Bb!BOAB IIY'iKa H3 CHnbHOTO'iHOI'O ljla30TpOH8 C IIpo­

CTpaHCTBeHHOi! BBpHBUHei! MBI'HHTHOI'O IIOn51. PaCCMOTpeH BBpHBHT KOHCTpyKUHH, 

06ecrre'iHBaromai! AHCTBHllHOHHOe yrrpaaneHHe CHCTeMOil, a TBK)!(e rrpeAyCMBT­

pHBaromai! IIpOBeAeHHe IIpO!jJHnaKTH'ieCKHX pa6oT B ycnOBH51X Bb!COKOi! paAHOBK­

THBHOCTH. 

Pa6oTa Bhmonaeaa B JJa6opaTopHH 51AepHbiX rrpo6neM 0115!11. 

Coo6meHMe 06be,IJ.MHeHHOrO MHCTMTyTa H,nepHbiV. MCCJie,IJ.OBamdi 

.ay6Ha 1975 

Vasilenko A.T., Glazov A.A., Denisova L.G., P9 _ 8921 
Dmitrievsky V.P., Denisov Yu.N., Kolga V.V., 
Polumordvinova N.I., Sidorova V.I., Treibal E. 

An Electrostatic System for Beam Extraction from 
the Phasotron with the Magnetic Field Variation 

The results of calculation and design of an electro­
static system for beam extraction from the high-current 
phasotron with the spatial variation of the magnetic field 
are presented. The variant of the construction has been 
considered that provides a remote control of the system ,. 
and also stipulates the preventive inspection in the 
conditions of high radioactivity. ,, 

The investigation has been performed at the Laborato-
ry of Nuclear Problems, JINR. 

1 Communication of the Joint Institute for Nuclear Research 
Dubna 1975 J 

0~HOH H3 OCHOBHbiX npo6neM, B03HHKaiOIQHX npH pa3-

pa60TKe CHnLHOTO'IHbiX cllaJOTpOHOB C DpOCTpaHCTBeHHOH 

aapHaiJ,Heii MarHHTHoro nonH, HBnHeTcH npo6neMa coJ~aHHJI 
CHCTeMbl BbiCOK034><}JeKTHBHOrO BbiBO~a DY'IKa H3 KaMepbl 

ycKopHTenH. B ycKopHTenHx 3Toro THna HcnonLJyeTcH 
u I I 2 I 

pereHepaTHBHhiH MeTO~ BbiBO~a DY'IKa' ' ' , B KOTOpOM 

C DOMOIQLIO O~HOH HnH ~BYX noKanLHhiX HeO~HOpO~HOCTeii 
rpa~HeHTa MarHHTHOrO nonJI B036y)l(~aiOTCJI CHHXpOHHhle 

pa~HanLHble Kone6aHHJI qacTHIJ, a6nH3H qacTOThl Qr = 1. 
IlpH 3TOM Ha pa~HanLHble KOne6aHHJI ~eHCTBYIOT O~HOBpe­
MeHHO npOCTOH H napaMeTpH'IeCKHH pe30HaHChl, CHna ~eii­
CTBHJI KOTOpbiX onpe~enJIIOTCJI napaMeTpaMH HeO~HOpO~­

HOCTeii H a3HMyTanLHbiM paCCTOJIHHeM Me)l(~y HHMH. KpoMe 

3TOro, napaMeTpbl pereHepaTHBHOH CHCTeMbl Bhi6HpaiOTCJI 

TaK, 'IT06bl He TonLKO coxpaHHTL ycToH'IHBOCTL aKcHanL­

Horo ~BH)I(eHHR, HO H o6ecne'IHTL MHHHManLHOe B03paCTa­

HHe orH6aiOU(eii aKcHanLHbiX Kone6aHHH. YsenH'IeHHe wara 

pa~HanLHbiX Kone6aHHH Ja o6opoT /Ja6poc/ npuso~HT a 

06uteM cnyqae DpH 06bi'IHbiX 3Ha'IeHHHX 'IaCTOThl aKCHanL­

HLIX Kone6aHHH Q z =0,2 -c 0,3 K ysenH'IeHHIO oru6aiOI.Qeii 

aKCHanLHLIX KOne6aHHH. Il03TOMy npH ~ODYCTHMOM ysenHqe­

HHH ora6aiOU(eH aKCHanLHhiX KOne6aHHH H 3a~aHHOH Benu­

'IHHe MaKCHManLHOH aMnnHTy~bl CB060~HhiX pa~HanLHbiX 

Kone6aHHH DORBnHeTCR orpaHH'IeHHe Ha BenH'IHHY 3a6poca, 

COCTaBnHIOU(ee 06hi'IHO HeCKOnLKO CaHTHMeTpOB. ,l],anee 

'laCTHIJ,hl HanpaBn.IIIOTCH B MarHHTHbiH HnH TOKOBbiH KaHanbl, 

H OCHOBHLie llOTepa DY'IKa 6y,IJ.yT npOHCXO,!J.HTL Ha cenTyMe 

nepsoii ceKIJ,HH OTKnOHHIOmero KaHana. Bena'IHHY K034><}la­

IJ,HeHTa BbiBO,IJ.a ( f ) MO)I(HO llpH6nH)I(eHHO onpe,IJ.enHTL H3 

Bblpa)l(eHH.II: 

f = 1 - 8 
-" r ' /1/ 
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r,Ae 8 - .341clleiCTBBHaJI Tonmsua cenTyua, ~r - pa,ABanbHWii 
3a6poc. BwpaJKeuse 111 cnpaae,AJIBao B cnyqae, ecJIB mar 
3a C'leT ua6opa 3Heprss 3a o6opoT c~eCTBeuuo ueu~tme 
3a6poca ~ r, 'ITO xapaKTepuo .AJIJI 6on~tmsx 4la3oTpouou. 
IIOny'leHHWB IC0341cll~BeHT BWBO,Aa CJie,AyeT eme YMHOlKHTb 
ua IC03~eHT, xapaiCTeps3~ii: noTeps 'lacT~ s3-3a 
yueJIB'IeHBJI ors6aJOmeii aiCcsan~tuwx Kone6ausii. 

H3 3Toro auaJIB3a cne.AyeT, 'ITO uas6onee pa,ABICanbHWM 
cpe,ACTBOM yueJIB'IeHBJI noJIHoro ICo341cl»B~BeHTa B pereue­
paTBBHOM MeTO,Ae JIBJIJieTCJI 3Ha'IBTeJibHOe yMeHbWeHBe 
341clleKTBBHoii TOJIInBHW cenTyua nepuoii ceK~B ICauana. 
IlpB 3TOM nOJIBJIJieTCJI TaiOKe B03MOlKHOCTb HeiCOTOpOrO 
yueu~tmeusJI 3a6poca ~r, 'ITO npBBO.ABT K ycTpaueHBIO noTepb 
'laCT~ no aiCcBanbsouy .ABIDICeHBIO. Hasues~tmyro BeJIB'IBHY 
cenTyua sueeT 3JieiCTpocTaTB'IeCICBii KaHan I 8 
= 0,5 - .1,0 MMI, ICOTopwii npsuesJieTCJI nouceuecTuo 
B B30XpOHHWX ~ICJIOTpOHaX Ha HB3ICBe 3He,rBB B TOM 'IBCJie 
B nps peresepaTBBHOM cnoco6e BWBO.Aa 13 • 

B sacTOJiuteii cTaTbe c ~eJibiO yaens'leHBJI 341clleiCTBB­
HocTB BWBO,Aa 'laCTB~ paCCMOTpeHa B03MOlKHOCTb BCnOJib-
30BaHBJI 3JieiCTpOCTaTB'IeCICOrO ,AeclmeKTOpa B ICa'leCTBe nep­
BOB CeK~B OTICJIOHJIIOutero KaHana B pereHepaTBBHOB CBCTe­
Me BWBO,Aa ny'IICa B3 4la30TpOHa C npOCTpaHCTBeHHOB ua­
pBa~eii: uarHBTHoro nonJI OHJIH c 3Heprseii ycKopesswx 
npoTOHOB 680 M3B B TOICOM BHyTpeusero ny'IICa- 50 MKA 

lycTaHOBICa "I'll" I 141. B ICa'leCTBe nocne.Ayromsx ceK~ii 
OTICJIOHJIIOutero KaHana BCnOJib3yeTCJI uarHBTHWB KaHan, 
npe,AycuoTpesswii npoeiCTou ycTaHOBKB "I'll". B CBJI3B c 
3TBM 3JieiCTpOCTaTB'IeCICBB ,Aec)JieiCTOp ,AOIDKeH pacnonaraTb­
CJI BHYTPB yciCopJIIOmero 3JieKTPO.Aa I .AyasTal. TalC ICaiC 
Bo36y,ABTenb nps peresepaTBBHOM cnoco6e BWBO.Aa saxo­
.ABTCJI senocpe,AcTaeuso nepe.A ICasanou, TO B paccuaTpB­
uaeuoii CBCTeue BWBO,Aa B036y,ABTeJib JIBJIJieTCJI 3JieiCTpo­
CTaTB'IeCICBM B TaiOKe pacnono*eH BHYTPB ,AyasTa. Pere­
sepaTop B 3TOB CBCTeMe BWBO,Aa uarHBTHWB, 06W'IHOrO 
Tsna, pacnono*eH sa uecTe B036Y.ABTenJI nepuosa'lanbsoii 
CBCTeMW BWBO,Aa YCTaHOBICB "I'll". 06mee pacnOJIO*eHBe 
OCHOBHWX 3JieMeHTOB 3JieiCTpOCTaTB'IeCICOB CBCTeMW BWBO­
,Aa noKa3auo sa puc. 1. 
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Puc. 1. KoHc•PYK•ueHaJI cxeMa ebJeooa ny'lKa. 1,3 - ceK-
J#UU ~ppOM02HU.H020 KOHOAa, 2 - pezeHepa•op, 
5 - c)etjJAeK•op, 6 - 6036you•eAb, 7 - OyaH •. 

,UJIJI onpe,AeJieHBJI 3Ha'leHBB OCHOBHWX napaueTpOB 3Jie­
MeHTOB CBCTeMW BWBO,Aa B BX nOJIO*eHBB 6wn npoBe,AeH 
aHaJIBTB'IeCKBB B 'IBCJieHHWB pacqeT :HOB CBCTeMW. IlpB 
3TOM B ICa'leCTBe BCXO,AHWX 3Ha'leHBB 6WJIB npBHJITW cne­
.AYIOJnBe BeJIB'IBHW c)B3B'IeCKBX napaMeTpOB, onpe,AeJIJieMwe 
cc)opMBpOBaHHWM MarHBTHWM noneM yCKOpBTeJIJI B Heo6-
XO,ABMWe ,AJIJI noJiy'leHBJI BWCOICOH 341clleKTBBHOCTB CBCTeMW 
BWBO,Aa: 'laCTOTa pa,ABaJibHWX KOJie6aHBB B HeB03M~eHHOM 
none aenocpe,AcTaeaao nepe.z. pacKa'IKOii pa.z.aanbHWX ICOJie-
6aBBB Q r = 1,06 7 1,07; 'laCTOTa aiCCBaJibHWX ICOJie6aHBB 

-
0 6 6 B 3TOB *e 0 JiaCTB - Q70 = 0,3; ,ABana30H CBO O,AHWX 

pa,ABaJibHWX Kone6aaaii a 0 = 0 -:-2,5 cM; ,ABana3oH aunJIB­
TY.A aiCCBanbHWX ICOJie6aHBB b O = 0-:-0,5 CM; ,AonyCTBMOe 
B03pacTasse ora6a10meii aiCcBan~tswx Kone6aasii B .ADa 
pa3a, B 3TOM cnyqae eme OTCYTCTBYIOT noTepB 'laCTB~ 
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B aKCHaJibHOM HanpaBJieHHH; pa,IJ.HaJibHbiH 3a6poc ,IJ.JIJI 3a,IJ.aH· 

HbiX aMUJIHTY.D. pa,IJ.HaJibHbiX KOJie6aHHH ,IJ.OJDKeH 6b1Tb B ,IJ.Ha· 

na30He OT 1,2 CM ,IJ.JIJI MaJibiX aMUJIHTy,IJ. ,IJ.O 0,8 CM ,IJ.JIJI 

MaKCHMaJibHbiX 3HaqeHHH aMUJIHTy,IJ.. fipH 3TOM, eCJIH 34J· 

4JeKTHBHaJI TO.Jill.{HHa cenTyMa pasHa 0,1 CM, TO llOJIHbiH 

K03clKIIH.n;HeHT BbiBO,IJ.a, npH YCJIOBHH OTCYTCTBHJI llOTepb 

BHYTPH OTKJIOHJIIOt..u;ero KaHaJia, COCTaBHT OKOJIO 9011/o. 0TXO,IJ. 

Kpaii:Heii: TpaeKTOpHH OTKJIOHeHHOrO nyqKa llOCJie npOXO:>K,IJ.e • 

HHJI 3JieKTpOCTaTHqecKOrO .n.e4JJieKTOpa nepe,IJ. BXO,IJ.OM B Mar· 

HHTHbiH KaHaJI ,IJ.OJDKeH 6b1Tb He MeHee 3 CM npH pa,D.HaJibHOH 

WHpHHe nyqKa Ha BXO,IJ.e B KaHaJI OKOJIO 1 ,8 C.M. 

Ha OCHOBe aHaJIHTHqecKHX Bblpa:>KeHHH C HCUOJib30Ba· 

HHeM MaTpHqHoro 4JopMaJIH3Ma llpH npOH3BOJibHbiX ,IJ.JIHHaX 

B036Y.D.HTeml H pereHepaTopa HaH,IJ.eHbl 3HaqeHHJI 3clKlleKTHB· 

HbiX qaCTOT CB060,IJ.HbiX KOJie6aHHH H HX OrH6aiOUUIX. ,il;JIJI 

nonyqeHHJI pa3yMHoii: serraqHHbl rpa.n.aeHTa 3JieKTpHqecKoro 

nonR B Bo36y,IJ.HTerre ,IJ.JIHHa ero npHHJITa pasaoii: 45 °. Cepe­

,IJ.HHa B036y,IJ.HTeJIJI HaXO,IJ.HTCJI Ha a3HMyTe, r,IJ.e BbiHY:>K,IJ.eH· 

Hh!e Korre6aHHJI npoxo,IJ.JIT qepe3 Hyrrh, a cKopocn. dr/ drt> 
HMeeT MaKCHMaJibHOe OTpHD;aTeJibHOe 3HaqeHHe, qTo co­

OTBeTCTByeT MHHHMYMY orH6alOt..u;eii: ,IJ.JIJI aKCHaJibHbiX KOJie • 

6aHHH
151 . qepe3 90° OT cepe,IJ.HHbl B036y,IJ.HTeJIH B TBKOH 

:>Ke TOqKe OTHOCHTeJibHO op6HTbl HaXO,IJ.HTCJI Y3KHH MarHHT· 

HbiH pereHepaTop npOTJI:>KeHHOCTbiO 5,8°. 

3rreKTpOCTaTHqecKHH ,IJ.e4JrreKTOp HMeeT npOTJI:>KeHHOCTb 

no a3HMYTY 52 °, OTCTOHT Ha 15 C.M no OKpy:>KHOCTH OT KpaH 

B036y,IJ.HTeJIJI H He ,IJ.OXO,IJ.HT ,IJ.O KpaH ,IJ.yaHTa, BO H36e:>KaHHe 

BJIHJIHHJI BbiCOKOqacTOTHOrO nOJIJI, Ha 35 CM UO ,IJ.JIHHe 

OKpy:>KHOCTH r = 274 CM. 

,il;JIH OKOHqaTeJibHOrO onpe,IJ.eJieHHJI rpa,IJ.HeHTOB H pa· 

,IJ.HaJibHbiX nOJIO:>KeHHH 3JieMeHTOB CHCTeMbl BbiBO,IJ.a npH 

3a,IJ.aHHOM 3a6poce OKOJIO 1 C.M H He 6onee qeM ,IJ.BOHHOM 

yserraqeHHH orH6aiOt..u;eii: aKcHaJibHhlx Korre6aHH:ii:, 6hlna npo • 

Be,IJ.eHa CepHH qaCJICHHbiX pacqeTOB C HCnOJib30BaHHeM non· 

HbiX ypaBHeHHH ,IJ.BH:>KeHHJI H peaJibHOrO MarHHTHOrO llOJIJI 

YCTaHOBKH "<I>" no cne.u;HaJibHO COCTaBJieHHOH nporpaM • 

Me/61 Ha 3BM E3CM·6 H C,D;C-6200. llocrre npocqeTa 

6onee 200 rpaeKTopaii: c Ha6opoM 3HeprHH 3a o6opoT oT 

40 ,IJ.O 100 K3B, npHqeM HaqaJIO cqeTa COOTBeTCTBOBaJIO 

,IJ.BH:>KeHHIO B HeB03Myi.QeHHOM MarHHTHOM IIOJie, 6hiJIH Haii:· 

,IJ.eHbl OllTHMaJibHble 3HaqeHHJI napaMeTpOB CeKD;HH: pa,D.HaJib • 

6 

HbiH rpa,IJ.HeHT 3JieKTpaqecKoro nOJIJI B036Y.D.HTeJIJI aEr I ar = 
= 6,7 KB/cM 

2
; Haqano nonH B036y.n.arerrH c r = 270 c..w; 

noKa3aTeJih MarHHTHoro noJIJI pereHeparopa n
0 

= 4; Haqarro 

norrJI pereHepaTopa c r = 268,5 c..w. ,il;JIJI nonyqeHHJI 3a· 

6poca OKOJIO 1 CM npH 3a,IJ.aHHOM ,IJ;Hana30He aMnJIHTY.IJ. 

CB060,IJ.HbiX pa,IJ.HaJibHbiX KOJie6aHHH H Bb16paHHOM rpa,IJ.HeHTe 

3JieKrpaqecKoro norrJI Bo36y.n.aTeJIJI Heo6xo.n.HMa pacKaqKa 

CHHXpOHHbiX KOJie6aHHH ,IJ.O aMnJIHTY,IJ.bl OKOJIO 5 C.M, n03TOMy 

pa,IJ.HaJibHble npOTJI:>KeHHOCTH llOJieii: B036y,IJ.HTeJIJI H pereHe­

paTopa ,IJ;OJI)I(Hbl COCTaBJIJITb OKOJIO 5,5 C.M. 

llpa Bhl6paHHbiX napaMeTpax B036y.n.aTeJIH H pereHepa­

Topa 32 TpaeKTOpHH qaCTHD; C HaqaJibHbiMH aMnJIHTy,IJ.aMH 

pa,D.HaJibHbiX KOJie6aHHH OT 0,5 ,IJ.O 2,5 CM nocJie pacKaqKH 

6biJIH npoBe,IJ.eHbl qepe3 3JieKTpOCTaTHqecKHH ,D.e4JneKTOp 

C O,IJ.HOpO,D;HbiM 3JieKTpHqecKHM llOJieM HanpH:>KeHHOCTblO 

E~ = 80 KB/c..w H .D.JIHHoii: no a3HMYTY 52°. Ha puc. 2 

r/rk 
-0,03-

-

-0,04-

-

.. t .. .. 
.... ::~~. 
• • • "·" ... 
II.\....~ ..... ,. ...... 
• )Cf. ... 

X , V 'ff ... x,. 
X )( 

v .+ 
v • ,,. .. +++ 

• 
"*. ... ... ., 

• • • lll"w, JC • 

r 
- 0,05 -+-..,-.,.....,_,..~r--"T'""...,..-r--""T""~-,.-...,....__,.-.,........_~ 

270 272 274 276 [eM] 

Puc. 2. <Pa3oeaJI nAocKocmb paouaAbHbiX KOAe6aHuu Ha 
03U.Myllle 6XOOa 6 M02HU111HbiU KaHaA npu pa3AU'iHbiX Ha· 
'iOAbHbiX a.MnAUlllyOaX paOUOAbHbiX KOAe6aHUU (a0 ). XX • 

a 0 = 2,5 c..w: • • -a 0 = 1,85 c..w; V\ -a0 =1,3c..w; 
+ + • a O = 0,5 CM. 

7 



npe~craaneHa ~3oaas nnocKOCTh pa~uan&H~x Kone6aHBB 
Ha a3BMyTe BXO,ZJ;a B MarHBTH~B KaHan, Ha KOTOpOB B306pa­
)l(eH~ OTKnOHeHH~e TpaeKTOpBB nocne npoxmK~eHBS 3neKT­
pocraruqecKoro ~e~neKTopa, a TaK)I(e no TpB npeAWecr­
B}'IO~x o6opoTa Ka)I(,ZJ;OB TpaeKTOpBB qacTB~~. COBepwaiO­
IQeB pa,ZJ;Ban&H~e Kone6aHBS B nonsx B036y.ZJ;Brens B pereHe­
paropa. KaK BB,ZJ;HO B3 puc. 2,oTKnoHeHH~B B ~e~neKrope 
nyqoK y~OBneTBOpSeT ycnOBBSM, npB KOTOp~X OH MO)I(eT 
noqTB 6e3 noreph npOBTB MarHBTH~B KaHan B B~BTB B3 
KaMep~ ycKopurens B 3a~aHHOM HanpaaneHBB. Pa,ZJ;uan&H~B 
pa3Mep nyqKa BHYTPB 3neKTpocraruqecKoro ~e~neKropa 
Ha BCeM npOTS)I(eHBB He npeB:biWaeT 1,2 CM. 3HeprBB 
ycKopeHH~x qacTB~ B npoweAWeM qepe3 ~e~neKrop nyqKe 
Haxo~srcs B ~uana3oHe or 682,1 M3B I a0 = 2,5 c..wl ,ZJ;O 
684,4 M3B I ao = 0,5 c..wl. TaKBM o6pa3oM, nepaoHaqan&­
H~B 3HepreruqecKBB ,ZJ;Bana3oH nyqKa nocne npo~ecca pac­
KaqKB yMeH&waercs npBMepHo B 4 pa3a, qyo xapaKrepHo 
~· pereHepaTBBHoro cnoco6a BhiBO~a l3~eKT KOMnpeccuu 
no 3HeprHsMI. 

qucneHHhiB pacqer aKcBan&Horo 3MBTTaHca nyqKa npu 
pa3nBqHhiX aMnnury~ax pa~uan&HhiX Kone6aHBB noKa3an, 
qyo B npo~ecce pacKaqKB npoucxo,ZJ;BT yaenuqeHBB aMnnury,ZJ; 
aKcuan&HhiX Kone6aHBB MeHee, qeM B ~Ba pa3a, qyo He 
,ZJ;On)I(HO npBBO~Th K noTepSM qacTB~ B ,ZJ;e~neKTOpe B Mar­
HBTHOM KaHane. 

C nOMOI.UhiO MeTO,ZJ;a, B3nO)I(eHHOrO B pa6ore / 7 ,
1

, 6:blna 
paccquraHa Ha 3BM "Haupu-2" ~opMa 3neKTPO.D.OB Bo36y­
.D.BTens, Heo6xo)l.BMas )J.ns C03.D.aHB.H nBHeBHo pacry~Qero 

3neKrpuqecKoro non.a: B pa~uan&HOB 30He oKono 6 c..w. Ha 
pUC. 3 npBBe)l.eHa KapTBHa 3KBBIIOTeH~BaneB B ~OpMa 
3neKTpo)l.oB B036y)l.BTen.a:. Ha IIOTeH~Ban&H~e 3neKTPO.D.hl 
KaK Bo36y)l.BTen.a:, TaK B )l.e~neKTopa Heo6XO)l.BMO IIO)J.aTh 
OTpB~aTen&HhiB noTeH~Ban OKOno 100 KB. 

Ilpu pa3pa6orKe KoHCTPYK~BB 3neKTpocra THqecKBX ceK­
~BB CBCTeMhl BhiBO~a rnaBHa.H TPY.D.HOCTh COCTO.Hna B TOM, 
qyo Heo6XO~BMO 6hlno BhiiiOnHBTh p.H)l. llpOTBBOpeqBBhiX 
Tpe6oBaHBB, coxpaHBB llpB 3TOM KOHCTpyK~BIO )l.yaHTa 6e3 
B3MeHeHBB: 11 pa3MeCTBTh CeK~BB B rny60KOB 12,2 Ml 
menu .D.YaHra 11pu Manos ee Bhlcore 1100 ..w..wl B 6on&wou 
llpOT.H)I(eHHOCTB 16 Ml C B03MO)I(HOCThiO BX ,!J.eMOHTa)l(a 
MexaHB3MaMB 6e3 pa36opKB )l.yaHra; 21 o6ec11eqBTh Heo6-

8 

I 

l 

XO~M}'IO 3neKTpaqecK}'IO npoqHoCTh CeK~BB B ycnOBBSX 
cun&Ho orpaHaqeHHoro npocrpaHCTBa; 31 o6ec11eqBTh ~­
craH~BOHHYI<> IOCTBpOBKY nono)l(eHBS CeK~BB, MeXaHB3M 
IOCTBpOBKB He ,!J;On)l(eH oCnO)I(H.HTh MOHTa)l( B )l.eMOHTa)l( 
CeK~BB. 
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Puc. 3. KapmuHa 3KeunomeHijUaAeii u (Jop..wa 3AeKmpoooe 
3AeKmpocmamu~ecKozo eo36youmeA~. 

Ycrpoucrao 3neKrpocraruqecKoB cucreMhl BhiBO.D.a 
I puc. 11, cocrosmee, KaK yKa3hiBanoc& B~we, B3 B036Y.D.B­
Ten.a:, )l.e~neKTOpa B BldCOKOBOnhTHOrO ~B)l.epa, B OCHOBHOM 
oraeqaer llepequcneHHhlM rpe6oaaHB.HM. KoHCTpyK~BB B03-
6y)l.BTen.a: B )l.e~neKTOpa npaKTBqeCKB O)l.BHaKOBid, pa3nBqBe 
COCTOBT TOnhKO B reoMeTpBB 3neKTpO,!J.OB. Ha puc. 4 
IIOKa3aHa llpBH~BIIBan&Ha.H CXeMa CBCTeM~ BldBO~a B llnaHe. 
IlpB 3TOM nonHOCThiO B306pa)l(eH )l.e~neKTOp, B036y)l.BTen& 
IIOKa3aH CXeMaTBqecKB. BepXHSS KpldWKa )l.yaHTa CH.HTa. 
CeK~BB Kpensrcs K o6eqa8Ke )l.yaHra, B30rHyToB 110 .D.yre. 
Ha puc. 5 llpBBo~.a:rcs 11011epeqH~e ceqeHB.H ceK~BB B036y­
~Tens 110 npuao~y, 110 B3on.a:ropy B 110 IIO.D.BecKe. KpoMe 
TOrO, npBBe)l.eH~ pa3pe31d MeCTa CTidKOBKB BO~.HHidX KOM­
MYHBKa~BB ~e~neKropa. 
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Puc. 4. KoHcmpyKmueHa.R cxeMa .JAeKmpocmamut~ecKou ceK­
liUU. 1 - noAoca, 2 - KapKaca, 3 - eUAKa, 4 - emyAKa 
wapHupHo yKpenAeHHa.R, 5 - emyAKa JKecmKo yKpenAeHHa.R, 
6 U 7 - CK06bl, 8 - CUAb¢OH C Z030M, 9 - CUAb¢0H C pa6o­
t~eu JICUOKOCiflb10, 10 - 00111'-IUK nOAOJICeHUJI, 11 - HUnneAb, 
12 - zHe3oo, 13 - cmonop, 16 - naAell noonpyJKuHeHHblu, 
17 - ¢uoep 6biCOK060AbiiiHbiU. 
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Puc. 5. Ilonepet~Hble pa3pe3bl 6036youmeAJI u pa3pe3 eeooa 
eoObl. 1 - noAoca, 2 - KapKac, 3 - euAKa, 4 - 1.1an¢a, 
6 U 7 - CK06bl, 8 - CUAb¢OH C Z030M, 9 - CUAb¢OH C pa6o­
t~eU JICUOKOCIIIb10, 11 - HUnneAb, 12 - ZHe300, 14 - .JAeKm­
poc) 6biCOK060AbiiiHbiU, 15 - U30AJIIIIOp. 

Hecyi.QHM 3neMeHTOM ceKUHH HBnHeTcH nonoca 1 I puc. 4 
H 5/. KapKac ceKUHH 2 qepe3 ,D;Be wapHHpHo yKpenneHHble 

BHnKH 3 H BTynKH 4,5 CBH3aH C HeCyi.QeH ITOnOCOH 1. 
CKo6bl 6 :>KeCTKO coe,D;HHeHbl c KapKacoM, a CK06bl 7 - c 

nonocoii. Me:>K,D;Y cKo6aMH Haxo,D;HTCH no ,D;Ba canh!lloHa 8 
C repMeTH'IHO 3aMKHYTbiM B HHX B03,D;YXOM npH ,D;aBneHHH, 

6nH3KOM K aTMOC!llepHOMy. 3TH CHnblPOHbl BbiiTOnHHIOT ponb 

MOLUHbiX 3nacTH'IHblx npy:>KHH. B ,D;yaHTe CTauaoHapHo 3a­

KpenneHbl CHnblPOHbl 9, BO BHyTpeHHIOIO ITOnOCTb KOTOpbiX 

MO:>KeT 6blTb ITO,D;aHa :>KH,ll;KOCTb ITO)]; H36biTO'IHbiM ,D;aBneHHeM. 

CanblPOHbl 9 Haxo,D;HTCH npoTHB canblPOHOB 8, KOTOpble 

B ycnoBHHX aTMocq,epbl 3aHHMaiOT nono:>KeHHe, H3o6pa:>KeH­

Hoe Ha puc. 4. B 3TOM nono:>KeHHH ceKUHIO no Hanpasn.Rro-
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IQIIM Ha o6eqaiiCe ,AyaHTa B03M0)1(]10 JIHOO B.ABHHYTL B ,AyaHT 

.AO YDOpa, JIH60 H3BJie'IL H3 Hero. JleriCO 3aMeTHTL, 'ITO ,AJIJI 

DpOBe,AeHHJI 3TOB ODep~HH BeT Ha,A06HOCTH B ,AODOJIHHTeJIL­

HWX pa6oTaX DO COe,AHHeHHIO HJIH pa3'Le,AHHeHHIO 3JieMeHTOB 

DpHBO,Aa, a TaiOKe 3BeHLeB DO,ABO,Aa OXJialK,AaiOJnei BO.AW 

H BWCOICOrO HaDpJDKeHHJI. HHDDeJIL aBTOMaTH'IeCICH CTWICy­

eTc• C Ka'laiOIQIIMCJI rHe3,AOM 12, a BWCOICOBOJILTHWe 3Jie­

MeHTW Cei<lUii BXO,AJIT B ICOHTaiCT C DO,ADpy)J(]IHeHHWMH DaJIL­

.Qa.MH 16 BWCOICOBOJILTHOrO cilH.Aepa 17. 
llpH DO,Aa'le pa6oqei )KH,AICOCTH B CHJILcilOH 9 CeiCJlHIO 

MO*HO C,ABHHYTL IC QeHTpy yCICOpHTeJIJI, JIH60 pa3BepHyTL. 

llpu c6poce ,AaBJieHHJI B 3THX CHJILcllouax ceiCQHJI DO.A.Aei­

CTBHeM ,AaBJieHHJI B CHJILcilouax 8 DepeMeCTHTCJI OT QeHTpa 

yciCopuTeJIJI nu6o pa3aepueTcJI. 

CToDop 13 c rH.ADPODPHBO.AOM COBMeCTHO c yDopoM 

cilHICCHpyeT CeiCQHIO B pa60'IeM DOJIOlKeHHH. 

TalC KaiC ODepaQHH IOCTHpOBICH DOJIOlKeHHJI CeiCJlHB BeCL­

Ma pe,AICH, TO, DO-BH,AHMOMy, CpOIC CJiylK6W CHJILcilOHHOrO 

DpHBO,Aa 6y,AeT paBeH cpoiCy CJiylK6W OCHOBHWX Y3JIOB 

ycKopuTeJIJI. Hau6onee cna6wM MecTOM JIBJIJieTCJI yDJIOTHH­

TeJIL DO BO,Ae, HO ero JierKO 3aMeHJITL BO BpeMJI peBH3HB 

yciCopuTeJIJI. H30JIJITopw xopowo 3Kpauupoaauw OT TOKOB 

BWCOICOB 'laCTOTW, a TaiClKe OT DODa,AaHHJI DapOB .AHcllcllY-

3HOHHOrO MaCJia, D03TOMY MO)KHO Dpe,ADOJIO)KHTL XOpOWyiO 

HX pa60TOCDOC06HOCTL. 

TaiCHM o6pa3oM, Dpoae,Aeuuwi QHICJI pac'leTOB u aw­

DOJIHeuuaJI ICOHCTPYKTHBHaJI pa3pa60TICa 3JieiCTpOCTaTH­

qecKHX CeiCQHB ,AJIJI ycTaHOBICH "Cit" D03BOJIJIIOT C,AeJiaTL 

BWBO.A 0 TOM, 'ITO DpHMeHeHHe 3JieiCTpOCTaTH'IeCICHX 3Jie­

MeHTOB B pereuepaTHBHOB CHCTeMe BWBO,Aa clla30TpOHOB 

OTICpWBaeT DpHHllHDHaJILHYIO B03MO*HOCTL cymeCTBeHHOrO 

yBeJIH'IeHHJI IC03cllcllHQHeHTa BWBO,Aa yCICOpeHHOrO DY'IKa. 
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