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A H H o T a u H ~ 

B pa6oTe onuchlBaeTc~ BhlCOKOBonbTHa~ ycKopuTenbHa~ ycTaHOBKa Ha 300 KaB, 

npe,nH83H8"lBHH8~ ,nnSI ycKOpBHiiB H30TOUOB BO,nopo,na H renH~. Y'CT8HOBK8 CH86:>Ke-

H8 p8,UHO"l8CTOTHblM HOHHblM HCTO"'HHKOM 1 pa60T8IOWHM C ManbiM paCXO,UOM. raaa 1 

~neKTPOHHOa CT86HnH38UHB@ Bhl~OKOro HanpH:>KBHHSI H TO~~ M8r~HT8 1 CHCTBMOH 

pereaepaUHH raaa 1 COOTBBTCTBYIOWBH 38WHTOH OT P~HTt9.ffOBCKOrO H HBHTpOHHOro 

n:any"lBHHHo na eTCH OllHC8HHB OT ,nenbHblX yanOB YCT8HOBKH H HX paooTa. 



OnucbraaeMast ycTaHoBKa THna KoKpocpTa-YonToaa npe.llaaaaaqeaa ,llnst ycKope

HH.Il H30TOnOB BO.llOPO.ll8 H renHSJ• B yCT8HOBKY BXO.llflT cne,llyiOlllHe sneMeHTbi: 

1. BbrcoKoaonbTHoe ycTpoitcTao. 

2. J.1 CTO'IHHK HOHOB H tPOKYCHpYIOlll89 CHCTeMa. 

3. YcKopHTenbHast Tpy6Ka. 

4. M arHHTHbiii aaanuaaTop HOHHbiX ny'IKOB. 

5. BaKyyMaast cHcTeMa, 

6. CucTeMa ynaanHBaHHst raaa. 

7. 3amuTa. 

1. BhrcoKoaonbTHoe ycTpoiicTBo 

A I Bbmp.llMHTenb 

BbmpstMHTenb BbiCoKoaonbTHoro ycTpoiicTaa co6paa aa ceneHOBbiX cTon6HKax 

no. cxeMe ywecTepeHHst aanpst>KeHHst H noaaonsteT nony'laTb Bhi~p.llMneaaoe H oT

cpHnbTpoaaaaoe aanpst>Keaue .llO 300 KB. CxeMa BbiCOKoaonbTHoro· ycTpoiicTaa, npH

ae.aeaaa.ll H8 pHC. 1, COCTOHT H3 Tpaac¢opM8TOpa Ha 226a/110 KB~ wecTH Bhmpst

MHTenbHbiX BeHTHneit, C06paHHbiX no CXeMe YMHO>KeHHH Hanpst>KeHHst; CI'n8>KHB8IOllle

l"O cpHnbTpa; CXeMbl CTa6HnH38UHH BbiCOKO!"O HanpSJ>KeHHilo 

Ka>K.llbiH Ha wecTH BbmpstMHTenbHhiX aeaTHneit co6paa H3 ceneHOBhiX cTon-

6ttKOB ~BC-7A • .Unst y.ao6cTBa c6opKH H paa6opKH, aaMeHbi aencnpaBHbiX ceneao

B~x cTon6HKOB 1 aeaTHnb co6upaeTcst H3 ceMH O.llHH8KOBhlX COKUHA. CeKUHH coe.llH

HHIOTcst Me>K.llY C060ii C nOMOlllbiO npOXO,llHbiX wr:mneK H Ha,lleBaiOTCH H8 6yMa>KHo-

6aKenHTOBbie Tpy6KH .llH8MeTpOM 32 MM. Ha KOHU8X Tpy6oK aanpeCCOB8Hhl H npH

KneeHbi KneeM B¢~4 TeKcTonHTOBbie npo6KH c naTyHHhiMH. wnHnbK&MH 1 cny>Kamu

MH BhlBO.llHhlMH KOHT8KT8MH BeHTHnst. Becb aeaTHrib .llnst npe,llOXpaHeHHH OT aa-

rpst3HeHitSJ 38KniO'IeH B 6yM8>KHo-6aKenttTOBYIO Tpy6y .llHaMeTpOM 90x 100 MM C 

MeTannlr'leCKHMH W8p8MH H8 KOHU8Xo 06lllHH BH.,ll Bhinp.llMHTenbHOI'O BeHTHnSJ no

K838H H8 pHC. 2. 

Coe.auaeaHe oT.aenbHhiX yanoa B.biCoKoBonbTHoro ycTpoiicTBa Bbmonaeao anro

MHHHeBbiMH Tpy6aMH .auaMeTpoM 40 MM. Bee 'lacTH ycTpoiicTaa, aaxo.llstlllnec.ll 
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IIO.ll BbiCOKHM HBIIpSDKeHHeM, .lln5I rrpe.llOXpaHeHHSI OT. KOpOHHpOBBHHSI 3BKniO'!eHbl 

B MeTannH'ieCKHe aKpaHbl C 38KpyrneHHbiMH yrnaMH, 

PerynHpoBKa BbiCOKoro HarrpmKeHHH ocymecTansteTcSI H3MeHeHHeM IIO.llBO.llHMo

ro HBIIpSI:>K eHHSI HB IIOBbiiiJBIOLUz!ii TpaHCcpOpMBTOp OT CTyiieH'iBTOI"O 8BTOTp8HCcp0pM8 • 

Topa I 'iepea 10 a I, rrnaaHaSI perynHpoBKa aarrpst:>K eHHSI o6ecrre'iHBaeTcsr aapnaKoM. 

no.llKniO'ieHHe B8pH8K8 C,llenaHO T8K, 'iTO IIOnHbiM .. IIOBOpOTOM ero pyKOSI'fKH rrepe

KpbiB8eTCSI .ll ecSITHBOnbTOBbiii .llHBII830H CTyrre H'i8TOI"O 8BTOTp8HCcpOpMa Topa, 

YrrpaaneHne BbiCOKOBOnbTHbiM ycTpoiicTBOM ocymecTBnsteTCSI c rrynbTa /pnc.3/, 

BbiHeCeHHOI"O 38 rrpe,llenbi IIOMeLUeHHSI, l"',lle C06paHa BCSI YCT8HOBKa, AH8nH3 CXeM 

11 
c yMHO:>KeHHeM Harrpst:>KeHHSI .ll8H B pa6oTe • Harrpst:>KeHne aa ~biiipSIMHTene orrpe-

.llensteTCSI ITO cpOpMyne 

V == 2rz£ 
(. 

JC (
2/tJ 
-+ 

.3 

/112 

2 ~ )=2nE'~L:JV,Ill 

r.lle E - aMrrnnTy.lla aanpnmeHHSI IKal Ha aTopn'iaoii o6MoTKe TpaaccpopMaTopa, 

n - 'iHcno KBCK8.ll0B Y.llBOeHHSI HarrpSI:>KeHHSI, i - TOK HarpyaKH (rnA)' 
f - 'i8CTOT8 IIHTBIOLUEll"'O H8IIpSI:>KeHHSI /ru/, 

Topa IMKcpl. , 

c - eMKOCTb KB:>K,llOI"O KOH,lleHca-

> t t,.,_. 

AMrrnnTy.lla aarrpnmeHHSI rrynbcauHii cxeMbi YMHo:>KeHHSI orrpe,llensteTcSI na 

Bbipa:>KeHHSI 

d V == o,5<_ n(n-f-L) 
:fC 2 

( xt.) . 

nonHOe H8IIpSI:>KeHHe MeHSieTCSI Me:>K.lly 3Ha'ieHHS!MH 

Vn-tax ==2n£-LlV 

Vmtn ::: 2n[-LlV- JV. 

B HaiiJeM cnyqae rrpn n 3, C= 0, 022j1".p 1 f =50 ru HaiipSI:>K eHH e 

/2/ 

/3/ 

/4/ 

B 300 KB IIpH TOKe Harpy3Kll B 1 Ma .llOn:>KHO o6ecrre'iHB8TbCSI IIpH HBIIpSI:>KeHHH 

HB BTOpH'iHOii 06MOTKe Tp8HCcp0pMBTOpa E ~ 53,5 KB .• npn HCIIbiT8HHH.. BbiCOKO

BOnhTHOI"O yCTpOHCTBa .llBHHbre OK83anHCJ:> HeCKOnbKO Xy:>Ke JlB(:'ieTHbiX, npn aa-

' 
IIpSI:>K9HHH Ha BTOpH'IHOH o6MOTKe TpaHCcpOpM8TOpa B 60 KB H TOKe HarpyaKH 

' l 

. 
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0,3 - 0,4 M8 HanpSDKeHUe H8 BhiXOL{e BhinpHMUTemr 6bi1lO 300 KB, npu yse-

Tensr 

)K eHUH 

aarpyaKH ao 

naaaeT ao 280 - 285 

no · ¢opMyne I 2 I 

1 Ma aanpsrmeaHe H.a .~J;,I~oa,e BhrnpHMH-

KB, OueaKa aMnnuTyahr nynhcauua aanpsr-

aaeT s aau.teM . cny'Iae d V =2,7 KB npH 

ToKe aarpyaKu =::t 1 Ma. C uenhiO yMeHbweausr · nynbcauua aanpsrmemtsr Bbiii:psrMu

Tensr npHMeHeH 0L{H03BeHHbi1i f'-o6pa3Hhl1i R. c tPH1lbTp, COCTOHIUUii H3 conpOTHBne

HHH 6 MeroM H aseaaauaTH KoaaeacaTopos THna YJ M-11 0 no 0,01 f MK¢, co6paa

HhiX B Tpu nocneaoaaTen6ao coeaHHeHHhiX rpynnhr no 'Ie.Thlpe KoaaeacaTopa a 

K8:>K.Lt01i rpynne, nnsr paBHOMepHOI'O pa.cnpeaeneHUSI HanpSimeHHH H8 KOHL{eHC8TOp8X 

¢unhTpa, Ka~{aasr ua Tpex rpynn KoaaeacaTopos npucoeaHHeaa K cooTsercTsyro

rueti TO'IKe aenuTenSI aanpsrmeHHH 1 co6paaaoro aa ycKopuTenb"aoa Tpy6Ke. 

¢HnhTpyromee aeiicTsue R C ¢nnhTpa, cocTosrmero na nocneaosaTenhHO 

coeaHHeHHhlX 8KTHBHOI'O. conpOTW.i'IeHHH H eMKOCTH 1 npH YC1lOBHH 1 'ITO HanpHmeHHe 

CHHMaeTCH C eMKOCTH, MO)KHO OueHHTb 1 BOCn01lb30B8BLUHCh ypaBHeHHeM 'J8CTOTH01i 

xapaKTepHCTHKH T8KOfi uenH 

I H.:: 
/t + 27/jRC 

J /51 

rae Um,- aMnnHTyaa nepeMeaaoa cocTasnsrromea aanpsrmeHHH ao·¢nnhTpa, 

u m.z- 8Mn1lHTyaa nepeMeHHOfi COCT8B1lSIIOIUefi HanpszmeHHH nocne tPH1lbTpa, f · 
qac'l'oTa nHTaromero aanpHmeaHsr, f-l- conpoTnsneaHe ¢HnhTpa, C - eMKOCTh · <Pnnh-

Tpa. 

B aaiue·M cny•me oueaKa, nponaseaea.Hast no ¢i:>pMyne 151 1 aaeT aaaqeaHe 

/-(:::: 3,6% 1 'ITO COOTBeTCTByeT yMeHbLUeHHIO ny1lhC8UH1i BhiXOL{HOI'O HanpszmeHHH C 

2,7 KB .[{0 0,1 KB, 

3KcnepHMeaTanhao aa6nroaae.MaH 

MepHO COOTBeTCTByeT 9T01i BenH'IHHe, 

aMnnnTyi:ta nynhcauHfi aanpsrmeaHsr npH-

,BI CTa6nnHaauHH BhrcoKoro aanpsrmeaHsr H HaMepeaHe aanpHmeHHH. 

nHT8HHe BbinpHMHTemr BblCOKOB01lbTHOI'O ycTpOil:CTBa OCyiUeCTB1lHeTCH OT 
. . 

¢eppopeaOH8HCHhiX CT86H1lH38TOpOB HanpsrmeHHH 1 o6ecne'JHB8IOIUHX CT86H1lhHOCTh 

aanpsrmeHHH .:.!:. 1%. 

'! 
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nn~ nony'leHR~ yCTOHqRBOro U~THB HB MRWeHR OT YCKOpeHHOrO UY'IKB ROHOB 

B npe.a:enax -;:!:. 0,5 MM Ha paCCTO~HHH 2 M ·oT BhlXOAB OTKnOH~IOUlero MBrHHTB 
. 0 

UpR OTKnoaeHRR ny'IKB npRMepHO HB 30 1 CTa6RnbHOCTb Hanp~:>K9HH~ HB yCKOpHTenb--
HOH Tpy6Ke .a:on:>KHB 6hiTb He Xy:>Ke !_ 0,1% npH Kone6aHHSJX Hanp~:>KeHH~ HB BbiCOKO-

BOnbTHOM TpaHCqlOpMaTope :!.:. 1%. 3TO AOCTHraeTC~ 'npHMeHeHHeM aneKTpOHHOil: cxe

Mbl1 no.a:o6Hoil: onncaHHoil: J .T • Devan 21
, cocTo~meil: aa nocne.a:oaaTenbao aKnro

qeHHoil: naMUbl rK3-100 c ABYXKaCKaLJ:HbiM ycnnHTeneM. BnoK-cXeMa ycTpOil:CTBa 

npaae.a:eHa aa pac. 1. Ha pnc. 4 .llaaa npauunnnanbHa~ cxeMa cTa6annaanHH aanp~-

:>K9HHSlo 

OTnH'IHTenbHOil: oco6eHHOCTbiO npaae.a:eaHoil: cxeMbi oT cxeMbi J .T .Devan 
~Bn~eTC~ TOt 'ITO CB~3b Me:>K.a:y Me:>K.a:y nepBbiM' H BTOpbiM KaCKa.a:aMH YCHnHTensr 

ocymecTBn~eTcSJ He HeOHOBbiM·a. naMnaMR 1 a c noMOUlbiO neHTo.a:a. TaKa~ aaMeaa 
. . 

OKa3anaCb ueo6XOLJ:HMOil: 1 TaK KBK He HMenOCb BbiCOKOCTB6HnbHbiX HeOHOBbiX naMU 

C pa3p~AHbiM TOKOM "V 1 MBo B OCTBnbHOM OHa CXOLJ:Ha CO cXeMOil: 'J eT .DeVan, 
UOSTOMY OUHCaHR e ee pa60Tbl Mbl 3AeCb He .. UpRBOARM. YKa:>KeM nHillb Ha npaKTH

qecKHe peaynbTaTbi, nonyqeHHbie c aToil: cxeMoii. ny'loK npoTOHOB c aHepraeil: 

150 Kaa uanpaansreTc~ qepea xonnHMaTop .a:nHHOIO 100 MM 1 c ABYM~ .a:aacpparMa

MH Ha KOH~ax LJ:RaMeTpOM 2 MM 1 HB KOnneKTOp TOKa. npH H3MeHeHRH Hanp~:>KeHH~ 

BbiCOKOBOnl:>THOro BhlnpSIMHTenSJ Ha 15 · KB . HBUpSI:>KeHRe Ha yCKOpHTenbHOil: Tpy6Ke 

He MeH~eTC~ CKOnb-HR6y.a:l:> 3aMeTH01 R TOK HB KOnnHMaTOpe OCTaeTC~ UOCTO~HHbiM 

B TelJeHHe .a:nHTenbHOrO BpeMeHH. npOR3Be.a:eHH8~ OUeHKB KOne6aHHil: Hanp~:>KeHR~ 

Ha YCKOpHTenbHOii Tpy6Ke UOKB3ana, 'ITO OHH COCTaBn~IOT ·MeHee ±. 0,1 %. 

nnsr H3MepeHHSJ BbiCOKOrO HaUpSl:>K9HH~ UpHM9HSJeTC~ uenolJKB H3 COUpOTRBne

HRil M nT- 1 BaTT o6mHM conpo TRBneHReM 1180 MeroM /pac.1 I c nocne.a:oaaTenb

HO coe.a:aaeHHhlM MHKpoaMnepMeTpoM. ConpOTRBneane uen.o'IKH 6blno Tm.aTenbHO 

.H3MepeHO C UOMOlllbiO UOTeHnHOMeTpa UOCTO~HHOrO TOKa nnTB-1. Bhlna npoaepe

HB CT86HnbHOCTb COUpOTHBneHHil: U9UO'IKH B 38BHCHMOCTH OT TeMnepaTypblo npH H3-

0 
MeHeHHH TeMnepaTyphi Ha ±. 7 C conpoTHBne.HH.e M8HSieTc~ Meuee 'leM Ha 0 ,3%. 

TolJHOCTb H3MepeHHSI H8UpSI:>K9HH~ TBKHM M9TOAOM COCTaBnSJeT '±_ 1 - 1,5% • 

Ha pHc. 1 UOK838H T8K:>Ke .a:pyroil: aapHaHT CX9Mbl H3MepeHHSI H8Up~:>KeHHSI 1 

o6ecnelJHB810IUHil: TBKYIO :>Ke TOlJHOCTb UpH HCUOnb30B8HHH UOT9HUHOM9Tp8 1 C06paH

HOr6 na yronbHhiX conpoTHaneHHil: o6IUHM conpoTRBneHHeM 1500 MeroM c oTHome

HReM nneq 1 : 1000 H MRKpoaMnepMeTpa c .a:o6aBO'IHhiM conpoTHBneaaeM. 

. 
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HcTO'IHlfK uonoa u cpoKycupyiOmee ycTpoiicTBo. 

'·.,.LJ.nsr. nonyqe·HlfSl lfOHOB nplfMeHeH pa,Z:llf0'18CTOTHbiH HOHHbiH HCTO'IHHK. TaKHe 

HCTO'IHH'KH i wiitfOKO·'OiniC8Hblc$c_1lll;'r~P~'!:YP~_n ci6naaaiOT pS!AOM npeHMyllleCTB no 

cpaBHeHH:IO C • l:ICTO'IHlfK8Ml:l C XOnOAHbiM HnH HaKaneHHbiM K8TO,Z:l8Ml:l H npoaonhHhiM 

M8I'HHTHblM··noneM. nocKOnbKY, OnHCbiBaeM8S1 ycTaHOBKa npeAH83Ha'lanaCb anSI 

pa60Tbi •C peAKHMl:l H30TOn8Ml:l. BO,Z:lOpO,Z:la ll -rennsr, HCTO'IHHK A01DKeH o6ecnel{HB8Tb 

6onbWOH· BbiXO,[l: 8TOM8pHbiX llOHOB ·npn ManOM pacxoae raaa. 3a OCHOBY 6bin npHHSIT 

BbiCOK0'18CTOTHbiH• HOHHhifi 1ICTO'IHHK Manoro sneKTpOCT8TH'IeCKOI'O reHepaTO,pa YJcf>n 
3/ . 

AH CCCP .... ,Olf' cocTOH:T na raaopaapstaHofi Kon6hr, Kannnnsrpa, BhiCOKO'IaCTOTHoro 

reHepaTopa, cpoKycnpyiOmero ycTpoficTBa n cxeMhr nnTaHHSI. 

·~aaopaa~~aHast Kon6a uaroToane~a 1:1a KBapueaofi Tpy6Kn anaMeTpoM 50 MM • 

.LJ.nst' no~hrwemik · nH·TeHCHBHOCTlf paapstaa B Kon6e ucnonbayeTcsr nonepe'IHOe Mar

HH:THoe 'no'Jie, C03A BB~eMOe ITOCTOSIHHbiM M8I'HllTO~. nono)KeHHe M8I'HllT8 noa6npa

eTCS1 n~H: Hana)KHB8HHH HOHHO~O HCTO'IHHKa ll ~ npouecce SKCnnyaT8Ulllf He MeHSieT

CSI. B HaillHX ycnOBHSIX onncaHHbiH B pa6oTeS/ HOHHhiH HCTO'IHHK noaaeprancSI He

KOTOpbiM KOHCTpyKTl:IBH,biM ynpomeHHSIM. 

YcTpoficTBO c cH:nbcpouo·M, cnyx<amee ansr nepeMemeHHSI Kon6hr no BhiCOTe 1 

38MeH~~O 'UiinHHL:ipH'Ie.CKl:l~ ll8Tpy6KOM 1 BbiTa'IH:BaeMbiM COBMeCTHO C cpnaHUeM, K 

KOT.OpOMy KpenHTCSI HCTO'IHHK. rny6HH8 norpyX< eHH:Sl K8nH:nnstpa B KOn6y, OTperynH:

po·BaHHasi oann paa, oc'i'aeTcst HeH:aMeHHOfi np1:1 aaMeHe Kannnnsrpa. KpenneHue oc

Hoaliimsr, KOnobi K cpnaHUy BbinOnHeHO Ha pe3HHOBOM ynnOTHeHH:H C H8Kl:IAHOH I'8HKOfi. 

B npouecc'e i:l.miTenhHOfi pa6oTbi TaKoro ncTO'IHHKa He 6brno aaMe'I~Ho KaKux-nH6o , 

cymecTB.eHHbiX O,Tnll'll:IH ero XapaKTepHCTllK OT XapaKTepH:CTHK 1 nony'leHHbiX C H:c

TO'IHHKOM. Mi:tnoro sneKTpocTaTH:'IecKoro reHepaTopa YJcpn AH CCCP. /TaKofi 

H:CTotiHHK ·c Kon6aMn, H:aroToa.neHHhiMlf anst Hac Hct>n AH CCCP, H:CnhiThiBancst 

HaMH p·ai{e'e~ 06lllRfi BH:ti l:IOHHO.I'O HCTO'IHHKa BMecTe C B/'1 reaepaTOpOM A8H H8 

puc. 5/. 

noilaoa raaa a H:oHHhrii ·H:cTO'IHHK ocymecTanHeTcsr qepea nannaaneabrfi Ka

nunnsrp hpH:'pa6oTe aa nabTonax ~oaopoaa unu qepea H:ronh'laThlfi aeHTH:nb-npH: 

pa66i'e· Ha rEmHii /ilnl:l cM:eclf renu'sr c TpHTHeM/. Harpeaaane nannaaiieBbiX Tpy-

6oK, ocymecTI3.risteTcsr nponycKaimeM <iepea HIIX nepeMeHHoro TOKa oT TpaHccpopMa-

Topa·· · ToKa TIIna TK H-0,5. rlpH ucnonbaoaaanH: Tpy6oK AlfaMeTpOM 2,8 MM 
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K HHM npHKnan biB89TCSI Hanpst:>KeHHe 0,4 - 0 1 6 BOnbT8 1 H 'lepe3 Tpy6KH Te'leT TOK 

OT 30 LlO 45 aMnep. PerynHpOBKa ll0.1l8'1H rasa B HOHHhlH HCTO'IHHK 66ecne'IHB&eT

CSI H3MeHeHHeM Harpesa nannanHeBo' Tpy6xH. Dnst aToA uenH B nepBH'IHY~ uenb 

TpaHC~OpMaTopa TOK8 BKniD'I9H B8pH8K. reHepaTOp BhlCOKOH '18CTOThl C06paH H& 

OllHOti naMne r 811 1 DOTpe6nsteM8SI MOIUHOCTb OT HCTO'IHHKOB DHTSHHSI- DOpSI.llKS 

150 BSTT. nHT8HH9 reHepaTOpa llpOH3B0.1lHTCSI OT BhlllpSIMHTenH, C06paHHOrO DO 

cxeMe YllBOeHHH HanpH:>K9HHSI Ha 1{9HOTpOH8X 5U3C. Ha SHOLl naMIIbi r-811 noaaeT

CSI Hanpst:>KeHHe 1200-1300 B. CxeMa reHepaTopa H BhiiipSIMHTenH aaaa Ha pHc.6. 

reHepaTop co6paH Ha naHenH 113 nneKCHrnaca H 38KpenneH Ha M9TannH'I9CKOM 

~naHue HOHHoro HCTO'IHHKa. KaTywxa xone6aTenbHoro KOHTypa reHepaTopa aeno

cpencTBeHHO Han eTa Ha rasopaspstnHyiD xon6y •. ct>oxyc11pyromee ycTpoAcTBo np11Me

HeHo Taxoe :>Ke KaK Ha ManoM sneKTpH'Ie CKOM reaepaTope Vf¢n AH CCCP H 

npenCTSBnsteT co 6oft Oll11HO'IHyiD 110HHO-OIIT11'19CKYID nlfH3Y, COCTOHIUYIO 113 Tpex 

snexTpo..i:loB. KpaHH'lle sneKTPOLlhi 11MeiDT o6mHit oTp11uaTenbHbiA noTeHuHan no 

8 KBo OTHOC11TenbHO K8II11nnstpa. CpellH111t aneKTp0.1l 1 KaK npaBHno, 11M99T IIOT9HUH-

an xanHnnstpa_. 

n11T8H119 HOHHOrO 11CTO'IH11K8 OCYIU9CTBnsteTCSI OT MOTop-reHepaTopa. Dnsr 

MOTop-reHepaTopa np11M9H9Hbi .1lB8 06bi'IHhiX 8CHHXpOHHhlX aneKTpO.llBHraTensr 

TpeX~83HOrO TOK8 npOMhiWn9HHOit '18CTOTbi /50 ru/. Dnsr B036Y:>Kll9HHSI LlBHraTensr, 

pa6oTaromero B pe:>KHMe napaMeTpH'Iecxoro reHepaTopa, napannenbHO Ka:>KnoA 113 

06MOTOK ero CTaTopa 0C).1lKniD'I9H8 6aTapeSI KOH.1l9HC8TOpOB 9MKOCTbiD 40 MK<P. 

npHBO.llOM M9:>Kll'/ LlBYMSI LlBHraTenSIM11 cny:>K11T Dp11B0.1lHOit p9M9Hb W11p11HOID 

75 · MM ,cnenaHHbiit 113 '19TbipexcnoltHOit nepxanb-p93HHOBOit neHTbi1 np11M9HSI9MOA 

H8 sneKTpOCT8TH'I9CKOM reHepaTope. 3Ta neHTS o6nanaeT XOpOW11MH 1130nSIU110H

HbiM11 CBOiiCTBSMH, ll.OCTSTO'IHOA npO'IHOCTbiD H pa6oTaeT 6e3 38M9Hbi .1ln11T9nbH09 

Bp9MSI. 

YnpasneH11e pa6oTolt 1IOHHoro HCTO'IHHKa ocymecTBnsteTcSI .1l11CTSHU1IOHHO 

C nynbT8 ynpaBn9H11SI /p11c.8 / C DOMOIUbiD cenbC11HOB 1 ycTaHOBn9HHbiX Ha H113KO

BOnbTHOM KOHU9 YCKOp11TenbHOH Tpy6K11. Dnsr nepena'IH Bp8IU9H11SI OT cenbC11HOB 

K opraHaM ynpaBn9H11SI pa60TOii 110HHOrO HCTO'IHHKa IIp11M~H9Hhl CT9p:>KH11 113 

nneKCHrnaca .1l118M9TpOM 20 MM H nnHHOID 1 000 MM. KoHTpOnb ;38 pa60TOit 110HHO

ro HCTO'IH11K8 B9.1l9TCSI DO COOTB9TCTBYIDIU11M nru6opaM 1 YCTSHOBneHHbiM H8 BbiCOKO

BOnbTHOM KOHU9 yCKOpHTenbHOH Tpy6KH. 
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l10HHbiil HCTO~HHK Upe.nBapHTel!bHO 6bin HCUbiTaH Ha CTeH.ne .C He601Iblu0il 

3 
ycKOpHTel!bHOA Tpy6Koil Ha 30 KB. npn pacxo.ne rasa I .neilTepHSI/ 5-6 H.CM /qac 

Y.ll81!0Cb UOl!y~HTb .llO 4S0. MKa UOliHOrO TOKa HOHOB. flocne ycTaHOBKH HOHHOrO HC

TO~HHKa Ira ycKC>pH;enh ero pa60TB npoBep~l!aCb Ira ·BQL'I.(Opo.ne, renHH H SaTeM. -

Ha TpHTHII, flpH pa6oTe Ha BO.llOPO.lle fibll!H UOl!y~eHbi Ha BbiXO,!le H3 MarHHTHOrO 

aaannaaTopa uy~KH nonoB 
..,.. 1-t HT H, , h 2 :3 ,!lO 350 MKa C BbiXO.llOM UpOTOHOB 

If 
7D-80%. B cxo.n'PibiX ycnoBHSIX upn ycKopeunn HOHOB f-1 e 6bmo uony~eno .no 

100. MKa /-/ ft, B :3TIIX OllbiTaX ,!lHaMeTp OTBepCTHSl KaUH1I1ISipa HOHHOro liCTO~HHKa 
s 

COCTaBJISll! 1,5 MM H paCXO.ll rasa .llOCTHran 5-_6 H,CM /~ac, D,mi YCKOpeHHSl TpH~ 

THSI 6brn :assrT raa c coaep:>KaHHeM oKono 5%. TpHTHSI B ao.nopo.ne. D.rraMe~p KaHana 

B KaUHJll!Slpe 6bl1! yMeHbiUeH .llO 1,1 MM, flpH :3TOM y.nanOCb U01Iy~HTb .llO 10 MKa 

HOHOB c Maccoil 3 uprr pacxo.ne rasa MeHee 3 H,CMs /~ac. Ilpoae.neHHbiil aHanrrs 

COCTaBa TpeTbero ny~Ka UO BbiXO.llY ~eaKUHH n ( t 1 .'!) 1-1 e ¥ Ha UY~KaX C Mac

CaMH .3 ( T + 1 HI-IH.,.} 1 it { H T.,.) ~ 5 ( H 1-/ T +) upn .aKBRBaneHTHbiX aHeprHSIX 

HOHOB . ·r· + , ao 5001o no 'HoB HHH+. uoKasan Ha·nn~ne B uy~Ke c Maccofi 3, KpoMe 1c 

Eo nee Toro, upoueHTHoe cooTHOIUeHne uy~KoB T + H HI-I H.,. uo.naep:>KeHo p~SKHM 
KOl!efiaHHSIM UpH HSMeHeHHH pe:>KHMa pa60Tbi, HOHHOrO HCTO~HHKa, 3TO o6CTOSITeJib 

CTBO saTpy.llHSieT upaBH1!bHOe HSMepeHHe TOKB HOHOB Ha MHIUeHb H .nenaeT TpeTHfi 

uy~OK Ma1IO UpHrO.llHbiM ,!lJISl q>HSH~eCKHX aKcnepHMeHTOB npH HCU01IbSOBBHHH B HOB

HOM HCTO~HHKe rasa C HHSKOfi KOHUeHTpaurreil TpHTHSl B BO,!lOpO,!le. Pa6oTa Ha ny~-

K ax H T + H Lf.' I T + 6 . n r onee Bbrro.nHa, TaK KBK sTn uy~KH coa·ep:>KaT MeHbiUe upn-
··'"'"'·"'-r·.~ 

Meceil llPYI'HX HOHOB. 

Han6o11ee ~acTo upHMeHSieMbiil pe:>KHM. pa6oTbi HoHnoro ncTo~.imKa cne.nyrorunH:: 

paCXO.ll rasa 3-4 H,CMS /~ac, HOHHbiil TOK Ha BbiXO,!le HS Mai:'liHT.HOI'O BHa1!HSaTOpa 

COCTaBnSieT 200-300 MK81 B KOTOpOM UpHMepHO 7Q-80% aTOMBpHbiX HOHOBe Uy~OK 

HOHOB c<tJOKYCHpOBBH B USITHO C .llHBMeTpOM 3-4 MM. Cl>oKycRpyroruee HaUpSI:>KeHHe 

UpH HaUpSI:>KeHHH Ha ycKOpHTel!bHOil .Tpy6Ke .llO 150 KB paBHO HYliiO, UpH 180. KB 

OHO COCTaBl!SieT 1,0 - 115 KB H .llOXO,!lHT .llO 3,0 - 3,5 KB UpH 270 KB Ha yCKOpn

Te1!bHOfi Tpy6Ke, flpH UOHH:>KeHHH YCKOpSIIOIUero naupSI:>KeHHSl .llO 60 KB HOHHbifi TOK 

ua BbiXO,!le yMeHhUJaeTCSl UpHMepHO B .llBa pasa, 

Ilpn aKcnnyaTaunn ycTaHoBKH Kon6a HOHHOI'O n~To~HHKa B pesynhTaTe pacnbr

neHHSI MeTanna KannnnHpa u Hal"apa Macna, uapbr KOToporo aena6e:>KHo upncyTcTay-

IOT B ycTaHOBKe, UOKpbrBaeTCH TeMHbiM HaneTOM 1 ~TO UpHBO,!lHT K YXY.llllleHHIO upo

ueHTHOrO COCTaBa HOHOB. B uy~Ke H yMeHbiUeHHIO o6ruel"O TOKa HOHOB, flepHO,!lH~e-
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CKH 1 npH·MepHO qepe3 HeCKOnbKO COTeH <JaCOB pa60Tbi 1 llpHXOLUITCSI CHHMaTb H npo

MbiBaTb KOn6y cna6biM paCTBOpOM nnaBHKOBOil: KHCnOTbi H LIHCTHnnHpoBaHHOil: BOLIOil:. 

YcKopHTenbHasr Tpy6Ka 

B ycTaHOBKe npHMeHeHa Tpi6Ka c paBHoMepHbiM AeneuHeM noTeunHana. Tpy6-

xa pacnonomeaa I'OpH30HT8nbHO H COeLIHHeHa C BaKyyMHOil: CHCTeMOii C nOMOI!lbiO 
. . . 

MeTannH<JecKoro <Pnauua c pe3HHOBbiM ynnoTHeHHeM. Tpy6Ka cKneeua H3 ¢ap¢opo-

B biX H anroMHHHeBbiX Konen KneeM B¢·-4 H HMeeT Ammy 1 M.PasMepbi ¢ap¢opoBbiX Ko

nen-175x225 MM, TOniUHHa-7,8 MM. PasMepbi aniOMHHHeBbiX KOnen-155 X 245 MM, TonmH-

ua-1 MM. ]lenHTenb uanpsrmeHHSI ua 'l'py6Ke co6pau H3 conpoTHBneHHil:: THna 

KDB no 47.5 !'feroM. K KamA oil: ceKUHH Tpy6KH no.ziKnroqeuo no LIBa conponmne

HHSI 1 CO eLI HHeHHbiX napa nnenbHOo 3KcnnyaTaUHSI Tpy6KH B. Te'IeHHe qeTbipeX neT no

Kasana xopowHe ee Ka<JecTea. Tpy6Ka o6naAaeT 6on~>woil: MexaHH<JecKoil: npoquocTbiO 
1 

HMeeT Maiioe uaTeKaHHe H xopowo BbiLiepmHBaeT npHnomeuuoe BbiCOKoe uanpsrmeHHe. 

06mHft BHLI YCKOpHTenbHOft Tpy6KH C LienHTeneM HanpsrmeHHSI noKa3aH Ha pHC.7 • 

MarHHTHbiil: auanHsaTop HOHH.biX ny<JKOB 

~ 
ny'IOK YCI{Op.-HbiX HOHOB 1 HMeiOillHX OLIHHaKOByro SHeprHI0 1 H3 YCKOpHTenb-

HOil: Tpy6KH npoXOLIHT qepe3 Mai'HHTHbiii auanH38TOp 1 pa3LienSIIOI!lHii ny'IOK no Mac-
m. 

caM HOHOB ITO•IHee no OTHOWeHHIO e I. BaKyyMHaSI KaMepa Mai'HHTHOI'O auanHsa-

Topa /pHc. 81 HMeeT TpH KaHana AnSI oTxnoHef;tHbiX ny<JKOB H <JeTBepTbrii KaHan-

AnSI HeOTKnOHeHHOI'O nytiKa. nepBbiil: H 'TpeTHii KaHanbi pacnonomeHbi nOLI yrnoM 
0 . 0 . 

32 OT .OCH nytiKa, BTOpOii - nOLI yrnOM 25 • MarHHTHbiil: aHanH3aTop no3BOnSieT OT-
m 

KnOHSITb Ha Bee TpH KaHana HOHbi C aueprHeil: LIO 300 KaB H OTHOWeHHeM e 
LIO 9. 

PaccTOSIHHe Me*LIY nonrocaMH aneKTpoMarHHTa. paBHO 20 MM, HanpsrmeHHOCTb 

nonsr B YKB3BHHOM 3830pe LIOXOLIHT LIO 7500 apcTeLI. nHTSHHe KSTyweK aneKTpo

MSI'HHTa OCYI!leCTBnSieTCSI OT BbiUpSIMHTenSI C aneKTpOHHOil: CTa6HnH3anHeil: • .[lnsr CTa-

6H·nH3SUHH HanpSimeHHSI BbinpSIMHTensr npHMeHeHE>I naMnbi 6H5 I 10 wT. BKnro<JeHHbiX 

napannen~>uol. CxeMa nosBonsreT npocTo H 6E>rcTpo perynHpoBaTb TOK B KaTywKax 

aneKTpOMSI'HHTS OT 0 1 1 LIO 2,0 SMnep. nHTSHHe KaTyweK aneKTpOMai'HHTa OT HC

TO'IHHKa CTa6HnH3HpOBaHHOI'O HanpsrmeHHSI Ha npaKTHKe OKasanOCb LIOCTSTO'IHbiM •. 

' 
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CTa6un&HOCT& ToKa npu aToM B TeqeHue nnuTen&Horo apeMeHH oKa3hlBaeTcH 

nyqwe. qeM .:t. 0,1%, qTo nosaonHeT ynepm:uaaT& nyqoK Ha MHWBHH B rrpenenax 

MM Ha paccTOHHHH 2 M OT UBHTpa KBMBpbl MarHHTHOPO 8H8nJ.138TOpa. 

npucoenHHBHHe K&Mephl MarHHTHOPO 8H81lH38Topa K Bhlxony ycKopHTBllbHOfi 

Tpy6KH Bhlii01lHBHO qepe3 CH1lb¢oH, KOHCTpYKUHH MarHHTHOPO 8H81lH3aTopa o6ecrre-

qHBaeT nepeMBll:(BHHe K8MBpbl B ropH30HT81lhHOM H BepTHK81lhHOM Haiip8B1lBHHH 1 

'ITO Heo6.xoniiMO nnH !OCTHpOBKH aH81lH3aTOpa ITO rryqKy HOHOB, 

BaKyYMHaH cncTeMa 

06maH CXBMa BaKyyMHOfi CHCTBMbl IIOKa3dH8 Ha pHC. 8, 0TKaqKa MO)KBT 

ocymecTB1lHThCH KaK MacnHHHbiM nn¢¢yanomibiM HacocoM M M-1000 /c acrroMo

raTenhHbiM HacocoM M M-401, TaK u pTyTHbiM naco coM H 1 T-P /c BCIIOMoraTenh

HbiM HBCOCOM LlPH-50/, 

MacnHHbiH nu¢¢yanoHHbrA Hacoc rrpHMBHHncs Ha rrepBoM sTarre pa6oTbi rrpu 

Hana:>KIIBBHHH YCKO pHTenH, JJ.nH YMBHbWBHHH 38PpH3HBHHH YCKOpHTBliH MaCllOM Ha

COC MM-1000 CHa6m:eH oTpam:aTeneM lne¢neKTopoMI c aonHHbiM oxnam:neHIIeM 

n noaywKoA c m:nnKHM aaoToM o6'heMOM oKono 6 nuTpoa. B nanhHeAweM BCH 

pa6oTa rrpoaonnnach Ha pTyTHbrx nn¢¢yanoHHbrx Hacocax. Bee coenuHeHnH a 

LlllH pasneneHHH OTnenbHbiX qacTeH ?CT8HOBKH IIpHMBHBHbi B&KyyMHbiB BeH

THllH C YIIJIOTHBHHHMH THIIa BHllhCOHa C rrpo,xonHbiMH OTBBpCTHHMH B 150, 40 1 20 MM, 

0TKaqKa Ha ¢opBaKyyM ocymecTBnHeTcH HaeocaMH BH-2 u PBH-20 •. CucTeMa 

113 nBYX ¢opBaKyyMHbiX H8COCOB, pa3BeTB1lBHHOfi CHCTBMbl MBT81lllHqecKHX Tpy6o

IliJOBOnOB I nHaMeTpoM oT 20 no 35 MMI II psna BBHTHneA rroaaonHeT 6biCTpo 

OTKaqaTb 1li06yiO qacTb yCTBHOBKII, 

nonHbiii 06'bBM BliKyyMHOfi CHCTBMbi /ycKOpHTB1lhH8H Tpy6Ka, KaMepa MBPHHT

HOPO aHallH3aTopa, KOMMYHIIKaUHHI ·cocTaBnHeT oKono 150 nuTpoB, HaTeKaHHe 

Bosnyxa ns aTMoc¢epbr II BbrneneHIIe. rasa II3 pasnuqHbiX qacTeii BaKyyMHOii 
3 ·. 

CHCTeMbl COCTaBllHBT 0,3 - 0,5 H,CM /qa,c Ha BBCh 06'beM YCTBHOBKH, 

3 
OpH ycKopeHHH IIOHOB HaTeKaHHe aospacTaeT no 1,2 - 1,5 H,CM /qac sa 

cqeT 601lhW~ro ~830Bhl~eneHHH H3 pa31lliqHhlX qacTBH ycTaBOBKH rrp!I rrorranaHHH 
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Ha HHX ny'IKa HOHOB. 

B paOO'IeM pe)KHMe npH ny'IKe HOHOB HeCK01lhKO COTeH MHKpOaMnep .ll8B1leHHe 

. -6 
B nepeXO.llHHKe 4 /pHC. 8/ COCT8B11HeT npHMepHO 5.10 MM pTyTHOI"O CT0110a. 

DnH nyqwea OTKa'IKH H3MepnTe1lhHbiX KaMep /c MHweHHMHI, ycTaHoBneHHbiX Ha 

K8H8118X M8I"HHTHOI"O 8H81lH38TOpa 1 npOJIO)KeHa .llOIT01lHHTe1lhHaH BbiCOKOBaKyyMHaSI 

11HHHSI OT nepeXO.llHHKa 4 K KaMepaM MHWeHefi. $TO IT03B01llf110 IT01lY'IHTh BaKyyM 

-5 
B .KaMepe MHW8HH 3.10 MM.pT.CT, npH ITY'IKe HOHOB Ha MHWeHH OK0110 100 MKa 

H SHeprHH yCKOpeHHbiX HOHOB 150 KsB. 

CncTeMa pereHepauHH raaa 

CHcTeMa pereHepaunn raaa /pnc. 9,10/ cocToHT na cncTeMhl anycKa raaa 

B HOHHbiH HCTO'IHHK 1 HaXO.llSIWHHCSI B BbiCOKOB01lhTHOM KO)Kyxe ycTaHOBKH 1 If CHCTe

Mbi ynaB1lHBaHHH 1 pacnono)KeHHofi Ha BbiXoae ancpcpyaHOHHbiX pTyTRbiX nacocoB. 

Bee R8118.llO'IRbie paoOTbi 1 CBH38HHbie C pery11HpOBKOil: HOHHOI"O HCTO'IHHKa, 

fPOKyCHpOBKOH If BbiBO.llOM ny'IKa Ra MHWeRh, npOBOllSITCH Ha OObi'IHOM BO.llOpO.lle 

H1llf I"91llflf - 4. C~cTeMa y118B1llfB8HlfH raaa B STOM C1ly'Iae OTK1liD'IaeTCH 1 If Bhlx-

110IT H3 cpopBaKyyMROI"O RaCOCa OCy!lleCTB11HeTCSI qepe3 TpyoonpOBO.ll B aTMOCcpepy, 

38 npeae1lbi ITOM9ill8RHH 1 rae ycTaHOBJieH YCKOpHT91lh. npH yCKOpeHHlf TpHTHH I"83bl) 

OTK8'IHBaeMbie .llHfPfPY3lfOHHbiMH pTyTHbiMlf R8COC8Mlf 1 COOHpaiDTCSI ClfCTeMOH ynaB-

1llfB8HHSI. 3TO ReOOXO.lllfMO He T01lhKO .ll11H COXpaReRHSI TpHTHSI If ITOBTOpHOI"O ero 

HCIT01lh30B8RHH B HOHHOM ~CTO'IHHK9 1 HO T8K)Ke .ll11H ooecneqeHHH oeaonaCROCTH npH 

paooTe C TpHTHeM. 

TpHTHil: B cHcTeMe BnycKa raaa xpaRHTCH B cneuHanhROM MeTannnqecKoM oan

none ITHQn npOCTO B BH,ne CM9Clf BO.llOpO.lla If TpHTHSI 1 11HOO B Blf.lle TaKOH CMeCH, 

nornomeHHOH ypaHOM ILI'1J, Uf{!. npouecc npnroToBneHHH rnapiiaa H TpHTH.lla ypaHa 

ocymecTB1lSI1lCSI noao5Ho ToMy, KaK sTo onncano B nnTepaType 
4/ 

DnSI Bbi.lleneHHSI raaa, nornomeHnoro ypaHoM, oannoH narpeBaeTcsr cneunanh

o 
HbiM sneKTpH'IecKHM narpeBaTeneM ao TeMnepaTypbi 25D-450 C, H raa nepenycKa-

eTcSI a cannon c nannaaHeBbiM BeRTHneM. 3ToT Gannon HMeeT cTpeno'IRbifi 

B8KYYMM9Tp Tima B-100, Cl!y)l<8illHH .ll11H KOHTpOl!SI 38 paCXO.llOM raaa IlORHbiM HC

TO'IHHKOM. B cnyqae annTenhHoro nepepbiBa B paooTe ycTaHOBKH raa H3 oannoHa 

c nb~naaneBbiM BeRTHneM nepenycKaeTcsr B oannoH c ypanoM. 3To ooecne'IHBaeT 
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Xp8H8HHe TpHTHH B O.llHOM 5aJIJIOHe H rapaHTHpyeT OT BOGMO)KHhiX yTeqeK TpHTHH 

B rro~v~emeHne. C~v~ech raGOB HG ycTaHOBKH oTKa'IHBaeTcH LlHcpcpyGHOHHhiMH pTyTHhr

MH HacocaMH THIIa H 1 T-P II LlPH-50. Hacoc THIIa H 1 T-P o5ecrre'IHBaeT cKopoCTh 

-6 
OTK8'1KH 1000 n/ceK IIpH B?KyyMe 10 MM pT,CTOJI5a, Hacoc THIIa .[lPH-50 naeT 

BOGMO)KHOCTh pa50T8Th IIpH IIpOTHBO.ll8BJieHHH Ha BhiXJIOIIe LlO 13 MM pT,CTOJI5a • 

.[lJISI HCKJIIO'IeHHH BOGMO)KHOCTH rrpophiB8 rra.pOB pTyTH B BaKyyMHYIO CliCTeMy ycKo

pHTeJIH, Hacoc H 1 T-P cHa5*eH oTpa)KaTeneM c BO.llSIHhiM oxna*neHHeM II noaym-

KOH, OXJI8)K,ll8eMOH )KH,llKHM aGOTOM, Il epen BXO.llOM B CMCTeMy ynaBJIHB8HHH T8K)Ke 

HMeeTCH JIOBYlUK8 C )KH.dKHM 8GOTOM. 

CMech raGoB HG nHcpcpyGHOHHhiX pTyTHhiX Hacocoa rrocTyrraeT B OLlHY HG 

LlBYX JIOBymeK /Y n-1, y·n-21 I HaiiOJIHeHHhiX aKTHBHpoBaHHhiM yrneM /rrpHMepHO 

no 12 rpaM. B Ka*no.M 6annoHel II oxna*naeMhix *IILlKHM aGoTOM, Ka*naSI 

JIOBYlllK8 CIIOC05Ha IIOrJIOTHTb Irpli TeMrrepaType )KH,llKOrO 8GOT8 li Ll8BJieHHH 

G 
8 MM pT, CTOJI5a OKOJIO 200 H,CM MGOTOIIOB BO.llOPOLl8 li O.llHOBpeMeHHO C 8THM 

IIpHMepHO T8KOe )Ke KOJIM'IeCTBO CMeCH 8GOTa, yrneKHCJIOro raGa H KHCJIOpO,ll8, 

G 
05oeM yrOJihHOH JIOBylllKH CO CTpeJIO'IHhiM B8KYYMMeTpOM COCT8BJISieT OKOJIO 120CM , 

TaK KaK Ll aBneHHe B Hefi, KaK rrpaBHno, He non* Ho rrpeBhilllaTh 600-700 M M,pT ,cT •1 
. G 

TO JIOBYlllK8 Ll0JI)KH8 rrorJIOlll8Th He 5onee 105 H,CM CMeCH BCeX raGOB, B H8lllliX 

ycnoBHSIX rrpH o5hi'IHOM pacxone raGa HOHHhiM HCTO'IHHKOM H HMeromeMCSI HaTeKa

HHH B B8KYYMHOH CliCTeMe O.llH8 JIOBYlllK8 ofiecrre'IHBaeT HerrpephlBHyiO pa5oTy yCTa-
, ,, 

HOBKM B Te'leHHe 21 '18C8, 8TO BpeMSI MO)K eT 5b!Th yBeJIH'I9HO LlO 32 '18COB 1 eCJIH 

. G 
K yronhHofi noBymKe rronKJIIO'IHTh norronHHTeJibHhifi o5oeM /60 CM I 5annc>Ha rran-

nanHeaoro KarrHnnHpa. Ilocne GarronHeHHSI onHofi HG noBymeK raGoM pa5oTa aeneT

cSI Ha BTOpyro yrOJlbHYIO JIOBYlllKy, J.13 CM9CH raGOB 1 IIOrJIOIU9HHhiX B rrepByiO 

JIOBYlllKy1 C IIOMOIUhiO rrannanHeBOt'O BeHTHJISI HGBJI9K8IOTCH <IGOTOIIhl BOJlOpona, 

YIGoTOIIhi son opon a, · rrpo ill enmHe qepeG rr annanHeBhi:it BeHTHJih 1 c o5HparoTcH B 5an

noH Ha Bh!XO,lle HG CHCT9Mhl ynaBJIHBaHHSI_, raG MO)K9T 5b!Th IIOrJIOIUeH B ypaH 

HJIH co5paH B 6annoH 5eG ypaHa. B nocnenHeM cnyqae c5op raGa B 5annoH ocy

mecTB.ruieTcSI c rroMOIUbiO UMJIHHnpa c rropmHeM, KoHCTPYKUHSI UHJIHHLlPa c rropm

HeM naeT BOGMO)KHOCTb BOGBpamaTb raG 1 IIpOlll9LllllHH M9*LlY CT9HK8MH UHJIMH.llpa 

H IIOplllH9M1 CHOBa B IIpOCTp8HCTBO IIO.ll IIOplllHeM, 

OcTaBmrrecSI B ncaymKe raGhi 1 He rip.omenmHe qepeG rrannanHeBhiH BeHTHJih 1 

co6Bp8IOTCH B CIIeU~8JlhHhlH fiaJIJIOH H IIO.llBepraiOTCH 8H8JIHGY H8 HaJIH'IHe B HHX 

TpHTHSI 0 



- 16 -

~aaaaB cHcTeMa ynaBnHBaHHH raaa cnocooaa ynaBnHBaTh H oqHmaTh renHfi, 

B aTOM cnyqa~ renHA co6HpaeTc51 B oo'beM uHnHa.npa c nopmaeM, a ace .npyrHe 

ra3bl nornoll.{SIOTCH noByillKOil C aKTHBHpOBSHHblM yrneM, OXn82K,llSeMOH 2Klf.llKHM 

830TOMo 

CHcTeMa ynaBnHBSHHH npoaepBnach aa oobrqaoM Bo.nopo.ne II renHH - 4, VJcnbr

TaHHH llOK83SnH 1 qTQ H3 oomero KOnHqecTBa BO.llOpo.na HnH renHH - 4 1 IIponymeHHO-
:~. 

ro· qepe3 HOHHblil lfCTOqHHK H yCKOpHTenh 1 B oannoH Ha BbiXO.ll9 H3 CIICTeMbi ynaBmr

BSHHH COOHpaeTCH OKOnO 98% raaa. 

Yf cnhrTaHHH .cHcTeMbi ynaBnHBaHHH Ha cMecH Bo.nopo.na 195% I H TpHTHsr 15% I, 

llOK838nH 1 qTQ KOnHq~CTBO TSKOil CMeCH 1 COopaHHOe CHCTeMOil ynaBnHB8HlfH 1 COXpa

H51aT.C51: O.llHB..K0 1 npoueRTHOe CO,llep2KSHHe TpHTHH B TSKOil CMeCH na.naeT npHMepHO 

B .nBa paaa aa o.nHH UHKn npoxo2K.neHHH raaa qepea ycTaHOBKy. Bbrna npoBe.neHa 

OUeHKS UOTepb TpHTHH B OT,llenhHbiX. qacTHX YCTSHOBKH 0 npH STOM OK838nOCh, qTQ 

llpHMepHO 12% TpHTHH TepBeTCH B CHCTeMe ynaBnHBSHHH 1 OKOnO 2% - B pTyT:HbiX 

HSCOCSX H .llO 36% TpHTHH TepBeTCH B HOHHOM HC~OqHHKe 1 YCKOpHTenhHOH TpyoKe 

H BSKYYMHblX KOMMYHHKSUHHX. 

3amHTa 

~ng ooecneqeHHH oe30USCHbiX ycnOBHil paoOTbl H8 YCTSHOBKe C03.ll8Ha 38lllH

T8 OT BbiCOKOl'O H8llp512KE!HHH 1 peHTreHOBCKOrO H HeilTpOHHOrO H3nyqeH.Hii, a TSK2Ke 

OT nopa2KeHH51 oocny2KHB810ll.{ero nepCOHana TpHTHeM H3-38 B03M02KHOH yTeqKH 

ero B noMemeaHe. 

3amHT8 OT nopa2KeHHH BblCOKHM HanpB2KeHHeM ooecneqHBaeTCH pa3Mell.{eHHeM 

BbiCOKOBOnhTHOrO ycTpOHCTBS 38 CeTqaTbiM orpa2K,lleHHeM 1 TmaTenhHbiM 3a3eM-

neHHeM BCeX MeTannHqeCKHX qacTeil: YCTSHOBKH 1 Moryll.{HX OK838TbCH UO.ll BbiCOKHM 

HanpB2KeHHeM 1 YCTSHOBKOit COOTBeTCTBy!Oll.{HX onoKHpy!Oll.{HX ycTpOHCTB H 383eMnH

!Oll.{HX npHCUOCOoneHHil 1 SBTOMSTHqeCKH cpaoaTbiBS!Oll.{HX npH OTKpbiBSHHH BXO,llHOil 

,llBepH B UOMell.{eHHe BbiCOKOBOnhTHOH yCTSHOBKH. 

~nB 3SlllHTbi o6cny2KHBaiOmero nepcouana OT peaTreHOBCKoro H aeil:TpOHHOro 

H3nyqeaHil YCKOpHTenh {o Bcex CTOpOH OKpy2KeH OSKSMH C necKOM H oeTOHHbiMlf ' 

onoKaMH. Me2K.llY KaMepaMH MHmeaei!: H nynhTOM ynpaBneHH51 YCKOpHTeng 38ll.{HTa 

COCTSBnHeT 70 CM oeTOH8 1 qTo COOTBeTCTByeT ocnaoneHHIO llOTOKS HefiTpOHOB C 
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9 neprHe:A B 14 Mas B 120 pa3 H npaKTH'IecKH nonaoMy nornoweaHro peHTreaoBcKo-

.QnH 38WHTbl OT nopa:m:eaHH TpHTH9M BC51 yCT8HOBK8 pa3M9W9H8 B ~eTannH"'~ 

'19CKO:A K80HHe, caao:m:eaao:A MOWHOA B9HTH~.HIIHe:A. OcywecTBneH T8K)K9 nocTOHH

Hbi:A KOHTpOnb 38 B03MO)KHO:A yTe'IKOil: TpHTHH B nOM9W9HH9 C nOMOWblO Jl9CHTH -

nHTpoBbiX ceT'IaTbiX KaMep, coe.llH~eHHbiX c npHoopaMH THna 'KaKTyc'. HaHoonee 

onaCHbl9 onepaiiHl'l' C TpHTR9M H8 YCKOpHTene BbinOnHHlOTCH oocny:m:HB8lOWHM nep

COH8nOM1 O.ll9TbiM B Wn8HI'OBbi9 npOTHBOI'83bl C npHHY.llHTenbHOil: nO.ll8'19A: B03Jly-

xa c ynHIIbi. 

B 3aKnlO'IeaHe aaTopbi Bbipa:m:aroT caoro onaro.a:apaoCTb cT.u:H:m:eaepaM 

nasnoBy n.T. H BHKTHMHpoBy C.X. 38 KOHCTpyHpOB8HH9 y3nOB YCT8HOBKH, H8Y'IHO

MY coTpy.a:HHKY Ky'lepy A.M. 3a npo.a:enaaHyro paooTy no u:cnhiTaHHlO cu:cTeMbi 

ynaanu:aaau:H ra3a," Texau:Ky CMHpHosy E.C. 3a 6onbwyro paooTy, CBl513aHayro co 

coopKoA,. aana:m:Hsaau:eM H aKcnnyaTauHeA BceA ycTaaoBKH, a TaK:m:e coTPY.llHHKaM 

ceKTOpa 38 nqne3Hbi9 COB9Tbl H nOMOWb B paooTe. 

PyKonHCb nocTynHna B H3.a:aTenbCKHA oT.a:en 9 l'llOHH 1959 ro.a:a. 
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