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BbiCOK03qxpeKT:£1IBHLIJit BLIBO,ll; ne];:BliitiHOrO nytzKa JIIM99T B9C:&Ma 
cy~ecTBeHHOe snatzenme ,11;na cmnxpc~oxpoHa OMHH, nocKon:&Ky 
OH 003BOBH9T OTKa3aT:&CS OT rn06eA:&HOJit pa,ll;maumoHHOI 3a~liiTbi 

YCKOpHTena. Cy~eCTBYD~aa HHT9HCV.BHOCT:& HBRH9TCH npe,11;9R:&HO 
,ll;OfiYCTHMOJit C TOtiKH 3p9HMH pa,ll;HaiJ,JIIOHHOkt CMTYaUHH Ha TeppmropHM, 
OKpyxaro~eH KOpnyc. l10BbiW9HMe HHl9HCHBHOCTH YCKOpeHHOrO nytzKa, 
OEH,ll;aeMOe B 6nHEaimee BpeMa, BbiSOB9T H9,1l;OflYCTHM09 YB9Rmti9HH9 
HOHM3HpyD~ero M3BYti9HHH CI4Hxpolfla.30TpOHa, KOTOpoe MOltHO 
cy~eCTB9HHO YM9H:&mHT:& 3a CtzeT Bli:BO,ll;a 3HatiHT9B:&HOti tzaCTH YCKOpeH­
HOro nytzKa B aKcnepmMeHTan:&HhiH san, o6opy,11;0BaHHNH cneuman:&Hoti 
3~HTOI H noBymxoH. 

Pa3pa60TaHHaa B ]a6opaTOpH~ BbiCOKHX 3HeprHkt CHCTBMa pe30-
HaHCHOrO BbiBO,ll;a, pa60TaD~aa Ha ~aCTOTe pa,ll;HaB:&HbiX 6eTaTpOHHMX 
Kone6aHHl Vx = 2/3, no3BonaeT c nOMo~:&D ,11;ayx anyxpeHHHX MarHm­
TOB M BHH3 ocy~eCTBMT:& BHBO,ll; He MeHee 9Q% YCKOpeHHOrO nytzKa. 

EnaronpHHTHOki ,II;BH BbiBO,ll;a n~tzKa OC069HHOCT:&D CMHXpO$a30TpOHa . 
OMRH aBnaerca 6on:omol nonepetzHbi~ pas:Mep pa6otzekt o6naCTH B xonue 
~Kna ycKopenma, npeBumaD~HH B J;:a,ll;Han:&HOM HanpaBnenmm t 500 MM. 
3ro nosBonaeT oc~teTBHT:& 3a6poc nytzKa B sasop nepBoro cenxyu­
MarHmra ,11;0 I70 MM, JII36eXaB 3aM9THOrO BBliiHHliiH H9BHH9JitHOCTeH Ha 
ero 3MHTTaHC. 

Ha pmc. I npe,11;c TaBneHa o61I(aa cxeMa pacnonoJJteHMa BLtBO,ll;HHX 
ycxpoHcTB H xauana xpancnopxMpOEKH nytzxa. B npaMOnMHetitHOM npo­
Mexyxxe M9lt,11;Y I H IT KBa,ll;paHTaMH HaXO,ll;HTCH cenTyM-MarHMT,OTKBO­
HHD~HH nytiOK Ha yron !2 Mpa,ll;, ~ ropH30HTan:&HO-~OKYCHpyn~aa 

miH3a.l1p0~,11;H l1 KBaH,ll;pau:T, nytiOK BXO,ll;MT BO BTOpOI BHYTpeHHd 
MarHHT H CB9,11;JD~YD 3a HHM BHH3y, r,11;e nonytiHB OTKnOH9HHe OEOBO 
!00 Mpa,ll;, BbiXO,ll;HT H3 KaMepH. 

PAC lffiTilliE ITAP AMETPll CMC TEMH /I/ • - __ ...,_._._..,w:cwz: • ... _ _. __ ......._. 

Uen:& pactzeTOB COCTOana B Bbi60pe napaMeTpOB CHCTeMbi BbiBO,ll;a, 
06ecnetzHBaD~HX BbiCOKYD 3~9KTHBHOCT:& H MHHHMan:&HbiA p~an:&Hul 
3MHTTaHc BHBe,ll;eHHoro nytzxa. AHanHTHtzecKoe paccMOxpenme nosBonmno 
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C,D;eJiaT:& npHdJIHJiteHHblit BllldOp napaMeTp OB Ci1CTeMhl, '0KOH\IaTeJI:&HOe 

sHaqeHme 3THX napaMeTpOB nonyqHHO \IHCJieHHhiME pact~eTro.m c YtleTOM 
peaJI:&HlliX XapaKTepHCTJdK YCKOp:HTeJIJI. 

Cpe.n;Hmti yron ny\IKa, non~cuomero B sasop cenTYM-MarHHTa B 
npouecce pesoHaHcnoit pacKatlKH, T.e. sa BpeMs BhiBo.n;a, yMeH:&maeT­
c s Ha o, 9 ypa.n;, o.n;HaKO, ero Mr::IOBeHHblii yrJioBoit pas dpoc c oxpaHseT 
BeJIMtl:HHY OKOJIO 0,05 MPal• lJIH ao.n;.n;eplltaHJdH Heki3MeHHbiM yrJia TIY\IKa 
Ha BbiXO,D;e nepBO! OTKJIOHHIDmel C~CTeMH np:HMeHeH CeTITYM-MarHHT 
C ki3MeHHIDmHMCJi BO BpeMeHJd MarH~THbiM TIOJieM. 

lpyro~ cnocod KOMTieHcanmm yrJioBoro yxo.n;a nyliKa BO BpeMeHm, 
COCTOHm:Hit B BBe,D;eHJdki BTO~O~ ,D;JdTIOJI:&HOS rapMOH:HK:H B MarH:HTHYD 
CHCTeyY CHHXpo~a3oTpOHa, paCC~OTpeH B padoTe / 2/. 

P~HaJI:&Has pacxo.n;HMOCT:& ny\IKa npm npoxox.n;eHmm KpaeBoro 
IIOJIH IT KBa,D;paHTa MOJiteT ObiT:& y~.eH:&DieBa C TIOMOm:&IO nepBol JIJdH3hl, 
TaK \ITOdbl p~ilaJI:&HhiH pasMep n~t~Ka He npeBblDiaJI anepTYPhl BToporo 
MarHiiTa. 0,D;HaKO B 3TOM CJiyqae p~:HaJI:&HHI 3MHTTaHC CHJI:&HO .n;e~op­

MEpoBaH HeJikiHeitHOCTHMH B TIOJie KBalpaHTa ki 3~eKTJdBHbiH BepTHKaJI:&­
Hllit 3MHTTa.HC TaKJlte 3HatlHTeJI:&HC yBeJIPI\IHBaeTCSI. B Hamel CXeMe 
JdCIIOJI:&3yeTCJi nepecpoKyCJpOBKa rrytiKa, KOTOpas JiBJIHeTCJi HaHJiyqme~ . 
C TO\IKJd 3peHPIH lDIHHMB.JI:&HbiX kiC:P:alteHHti p~Ida.JI:&HOro 11 BBpTHKaJI:&Horo 
3M:HTTaHCOB. Xo.n; p~ma.n:&HhiX Tp<:.eKTop:mti BO II KBa..u;paHTe .n;JIH 3Toro 
CJiytlaR II0Ka3aH Ha pmc. 2. Ilo OCH adCUMCC OTJIOlCeHO paCCTOJiHJde 
oT neHTpan:&Horo pa.n;:KJca Ro , no ocH op.n;HHaT - a3HMYT. 
(Um~aMH o6osHat~eHu TpaeKTopmn c pasJIH\IHhiMH Haqan:&HhiMH ycJIOBHH­
w). 

3Hat~mTeJI:&Has KOMneHcanHa HeJIHHeiiHOCTeti npm npoxox.n;eHmm 
nyqKQM YCKOp:HTeJia TI03BOJIHeT IIOJIYtlHT:& MaJIW nonepetlHW I!Ja30Bbrlt 
Od~eM BblBO,ll;:HMOro TIY\IKa. 

Pac tleTHOe 3HaqeHMe 3qxpeK~~MBHOCTH BhlBO,D;a COCTaBJISleT 9~. 

AIIIIAP ATYP A 
.__._._.___,......... --
f~ll,!~M -l@,E!,!! / 3/ ,ll;JIHHo:~ I, 7 M HMeeT 3a3op 65x220MM2 

(pmc.3). MaKCHMaJI:&HOe pado\lee IIOJie B sasope COCTaBJIHeT 0,25TJI. 
ToJimHHa CeTITYMa - 2 MM. 3~eKrHBHaa MOmHoCT:& TOKa B pa60tleM 
pexmMe - I5 A/MM2• Heo~opo.n;HOCT:& uarHHTHoro nona BHYTPM 
sasopa ne:m:mT B npe.n;eJiax ! 0, 2:8. 



- 4 

Cne~y~>maa aa uarHHTOM ~~=~~~~ npe~cTaBnaer co6oA 
"nonynmHay" c npauoyron.onoA aneprypol, HMeDmym HeArpan.oH~l nonDc 
B BH~e TOHKOI CTaJI.DHOI nnaCTHHhl - Ma.rHHTHWI cenTyM. MarHMT M 
nmnaa BBO~arca B pa6oqee nonoxeame c noMom.oD nHeBMarmqecKoro 
MeXaHH3Ma. 

M~!H!! m nm~a !!~!_]~!E!!~-E!~ne~ ycxanoBHeHu B 
peKOHCTpyHpOBaHHOM BhlBO~OM yqa:TKe BaKYYMHOkt KaMephl. !HHHa 
uarnmra - 3 M, aneprypa 65xi90 w, ToJimmna cenryMa - 25 MM. 
MaKCHMMLHaa HH.ItYKUHn: B aaaope - I,3 Tn. !11n: gug nnnepeqnoro 
paauepa aaaopa neo~nopo,Itnocr.o fii)JIH neJCHT B np e~enax ±. o, 2%. 

MarHBTHan: JIHH3a (IlaHO~KOrl)} HMeeT ~JIHHY 0, 7 M H anepTypy 
65x2I6 Ml4.

2• rpa.n;menx noJin: - 8 T.i/M. 
HcToqnmKa.w~ nmraHHn: sJieuenroB Me~nennoro BhlBO~a cJiyxar 
-------~-~----------CHCTeMH Ha 6a3e 3JieKTpOM8mHHHhlX arperaTOB, cymeCTBeHHO YCOBep-

meHCTBOBaHHblX c nen.oro o6ecneqenun: nporpaMlm:oro ynpaBneHHJI TOKOM 
H BBe,IteHHH o6paTHhlX CBJI3el. 

~!~Jl!f§ !JitlKa_H H3_¥e;QeH!_!!~!.2 na;Ea.MeTE.2! npOM3BO,ltHTCJI C 
noMom.oiD .ItaTqHJtOB rpex BH.IJ:OB. Hat(aJI.DHaa nacrpoAKa peJB:HMOB ocymecrB­
naerca, KaK npaB.HJio, c noxom.on ~~enexaMep m 3KpaHoB. TotRtaa permcT­
pauHn: pa3MepOB H llOJIOXeHHH nyqK~~ BO BpeMSI HaJI~H llpOBO,ltHJiaCL 
C llOMOmLD cpOTOllJieHOK, B BO~HMLIX l: nyqoK. 

B KaqeCTBe JIOllepaTHBHhlX ~alqHKOB H3MepHTeJiel npocf>HJia HC1101I.D-
3YIOTCJI llpOBOJIOqHUe HOHH3aUHOHHblE KaMepbl / 4/, YCTaHOBJieHHble B~OJI.D 
rpaccbl BhtBe~ennoro nyqKa. 

3apn:~hl, C06paHHhle KaE~Oit ll~OBOJIQqKoit KaMepu, H3MepJII>TCH 
COOTBeTCTBYDmHM qHCJIOM 3JieKTpOMeTpmqeCKHX YCHJIHTeJiel H C 110MOm.DD 
31IeKTpOHHOfO KOMMyTaTopa npe~CTaBJIHIOTCH B BH~e llOCJie~OBaTeJI.DHOCTH 
HMnYJI.DCOB (rmcrorpaMM) na sxpane aanoMHHaDmero OCUHJIJiorpacpa. 

KoppeKTHpOBKa aaxona H3MeHeHma Tata, nmravmero cenTyM-MarHHT, 
ocymeCTBJiaeTCJI C llOMOm.DIO aBTOMaTKqeCKOI CHCTeMLI, HMeiDmeit ~aTqHKOM 
ycrpaHcTBO mauepenua nenxpa aapa~a BblBO~HMoro nyqxa. 

HAJIA,IIKA CIJIC TEMH _____ ..._....,_. . -
B HaCTOa~ee BpeMa npOBe.D;eHht nepB~e pa60T~ 110 HaJia,n;Ke CHCTe~ 

Me,ItJiennoro BhlBO.D;a H B Mae I972 f).IJ;a ocymecTBJieH BhlBO.lt nyqxa ma 
Ka:MepH ycxopmreJia. 
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C.IJ;BHr IIOKa3aTeJISI IIOJIR 6. n ocy~qeCTBJISleTCR H3MeHeHHeM 
roKa ( I L\ n ) B noJIDcaux npoB O.ItHlUtax, pacnoJioxeaaux Ha 

R0 ±. IOO w H Ro ! 300 w, Bropaa rapMOHMKa KBa;u>armqaol 
HeJIHHeiHOCT:H MarHHTHOrO IIOJIR C03~aeTCR TOKSMm B npOBO.IJ;HHKaX Ha 

Ro:!: 200 w ( ]
2

A ) H Ro! 400 w ( 128 ). Baaqane 
KBa.n;parmqaoe Bosuymeaue no.n;amuaerca .n;o BeJIHtlHHu, onpe.n;eJiaeMol 
rJiy6maol saopoca qacrmn B cenryM-uaraur, sareM noKasareHD noJia 
C.IJ;BHraeTCSI OT pa6oqel TOqKH K f1p~· CO CKOpOCTLD, OOecnetlHBaD­
~qel .IJ;JIHTeJILHOCTL BUBO.IJ;a 0,3 :'0,4 CeK. CBe,IteHHe K MHHHMyMy CTa6H­
JIH3HpyDmero .n;eiCT BHSI Ha pa3BHTHe pe30HaHCa Y A :2/3 HeJmHeiHOCTH . . 
qerBeproro nopH.IJ;Ka BI-moJIHeao no.n;~lopou roKOB I 

2
A H I 

2 8 
3TO II03BOJIHJIO pacmHpHTL OOJiaCTL JtBa,ItpaTHtlHOrO B03My~qeHHSI ,ItO 
! 400 MM. CpaBHeHHe pesyJI:bTaTOB pacqera H 3KCnepHMeHTa .IJ;aHO B 
TaOJIHne I • 

IlapaMerp 

--
Pacqer 
3KcnepH-
MeHT 

--

----HatianLaoe Koaeqaoe 
saaqeame saaqeaHe 
TOKa TOKa ---
JAn (A) lt11c. (A) 

.. 

--~--...... ---
CywapaHI 

TOK 

Ta6JIHna I· 

-- --OraomeHHe rJiyOHHa 
roxoB saopoca 

-----------~·-----------~-------~ 
- _._,_.,_........,_,_... ....... -!.2A:J .. l?.!i .Cil..r-l ~ J.l.u!. D.X (friM) 

==----- --
39 50 2IO 0,42 I70 

39 49 2I2 0,42 I70 

----- - -
~ororpa~a nytiKa,rnonyqeaaaa npu oonyqeauu ~oronJieHKH aa 

Koop.n;uaare cenryM-MarHHTa .n;na pexHMa, npHBe.n;eaaoro B ra6Jiune I, 
noxasaaa aa puc. 4 (mKaJIU .n;aau B CM.). 

Ha KOOp.IJ;HHaTe BXO,Ita BO BTOpO~ BHyrpeHHHI MarHHT IIYtlOK 
nonyqea npu cJie.n;ynmeM pexHue ( ra6JIHna 2). 

.__w __ ---Ilapauerp PeJtHM 
pe30HaHC-
HOI CHC-
rew 

~------~---

-- w-

Pacqer CM. 
3xcnepH- TaOJIHny 
MeHT I 
._. ______ 

- ---- ......... __..- ,...._..,...-.....- --------- ...._.. ______ ___ 
Haqan 
aoe n 
Jie B 
TYM-
HHTe 

L- Koaeqaoe rpa.n;HeHT Bxo~ BO 2 uaz:!!!l, 
o- none B B rrepeol ropHsoa- BeprMKa.JIL 
cen- cenryu- .1rmase Ta.JILHNI au« pasMe 

Mar- :u:aramre pasuep nyqKa 
-- -- jJVUK.a --~----1 --

8(7'. ---J1 ~ .. !.!::J._~i!::_b_) 4 X ( Hh) E.i MH_) 

o,I67 O, I82 O, 99 80 25 -- -+---- -0.205 0,:~26 0,95 70 35 

- -
__ -~._. ___ ........, _________ _ 
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HeKOTOpoe yBenHqeHHe TOKa B CeDTYM-MarHHTe no cpaBHeHHV 
C pacqeTHHMH MOXHO 00$SCHHTb cyn;eCTBYJOU(MM MCKaJieHHeM op6MTH 
no pa~Hycy, qro BiiSHBaeT HeOOXO,D;HMOCTb yBeJIHqeHHS yrJia OTKJIO­
HeHHH qaCTHU, BHXO~HU(HX HS MarHmTa. 

B HJOJie Mecaue c.r.nyqoK BUEe~eH HS CHHxpO~SOTpOHa B 
3KCD8pM:MeHTaJIJ:,Hiil naBHJIDOH. PeXHM BHBO~a OCyll(eCTBHHeTCH Ha 
CTOJie/5/ MarHMTHoro noJia yc~opHTeJia. 

TpaHCDOpTHpOBKa nyqxa K nepBOI MKmeHH npOH3BO~HTCH C DOMOU(blO 
~BYX ~yoneTOB, B nepBHI H3 KOTOpl:iX BXO~HT JIHH3J:l MJI-16, BO BTOpoi­
JIHH3H 2ffiQ00A. Ha paCCTOHHHH 30 M OT YCKOpHTeJia nyqox c~oxycmpo­
Ba.H B DSITHO pasuepOM l8X4 w.2 (p.tic-.5). RsuepeHmdt npH 3TOM 
ropM30HTa.JlbHhtD 3lmTTaHC COC1RBJIH1~T 95.ft.W.Mpa.zt, BepTHKaJibH.btl -
50 $. w.xpa~, qTo B J pas a ~Jia :~opH30HTaJIH H I ,3 pas a ~Jia 

BepTMKaJIH npeBhllliaer pacqernoe aHaqeHHe. 3To saBI:lmeHHe o6ycJioBneHo 
yrJIOB.btM pacceaHHeM nyqxa npH npo;cox.n;eHHH HM HH,D;HKartHOHHhtX 3KpaHOB 
H HSMepMTeJibHHX ,IteJibTa-nJiaCTHH, J'CTaHOBHeHH.btX B HaCTOSU(ee BpeMa 
.11,na Han~M B xauepe ycxopHTena {oiJJI(ee KoJJHqee!BO :aeutecraa Ha 
uyrvr ny'fli<a coo TaBJffte! ( o6ll(ee xon;'qecTBO aerqecraa Ha nyTH nyqxa 
COCTaBJIHeT OKOJIO 3 r/cM2). • 

XoTa paOOTH no onpe.zteneHHJO s~eKTHBHOCTH ell(e He saxonqeHH, 
H3MepeHHH, BiiDOHHeHHHe C DOMOll(blO ~OTODHeHOK H peaKUHH Ha yrne­
po~e, DOKa3HBaDT, qro 3~eKTHBHOCTb CHCTeMH BHBO,Ita COCTaBJISeT 
oonee 9~. -

B HaCTOSll(ee BpeMa npo~onxaeTCa OTpaOOTKa peXHMOB ynpaBJieHHH 
C npHMeHeHHeM 06paTHHX CBH3el H O~H~eHHJO CHCTeMH BHBO,Ita ~arHOC­
THqeCKOI annapaTypol, a TaKXe Be,ItyTCH pa60TU no H3MepeHHD p~Ha­
UHOHHJ:lX DOJiel C rteJiblO o6ecneqeHHH HaM60Jiee 3~eKTHBHOl Sall(HTH 
3KcnepmueHTaJibHoro sana. 

ABTOp.bt BI:lpalta.J)T rJiy60KYD 6Jia:~O.ztapHOCTb BCeM C OTpy,n;HMKaM 
nacsoparopHH BUCOKHX 3Heprmtt H UeH~~panbHUX 3KCnepHMeHTa.JibHLIX 
MacTepcKHX OHIDI, npmHaBmHM yqacTHe B cos.n;aHHH CHCTeMLI ue.n;JieHHoro 
BHBO,Ita. 

Oco6yD npMsnarenbHOCTb aBTopu npHHOCHT A.M.Ban.n;mny H 
H.H.CeMeHJOWKHHY sa rteHHhle COBeTLI Ji[ o6cyx,l{eHHH, a Taxxe YCHJIHH, 

nanpaBJieHHbte Ha coopyxenme cHcTe:Mhl. 
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iff KBA/l.PAHT 

~ Bo(mA) 
~t:i 
~~ 1,0 i,23 

'-'-

a:n 6,081 12,?8 

.J3M 64,51 58,2 

)3, 103,02 99,?6 

I 

lL_ ~----___......,------~ --~-

PHc. I. Ooma.s: cxeMa pacno.Jic>Eeim.a: BllBo.n;HHx ycTpoiicTB H 

Ka.Ha.Jia TpaHcnopTHP''BKH nylffia. I-cenTYM-MarHHT H 

CeTITYM-JII'IH3a; 2 - BllBO.D;HOii MarmiT H .mmsa; 

3 - .n;y6JieT JIHH3 l\HJI·-16; 4 - MarHHT; 5 - .n;y6JieT 

JIRHS 20K200A. 
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!'Me. 2. Xo.n; pa,nlla.JI])BHX T:paeKTOpd: nyqRa. BO 

BTOpOM RBanpaHTe. 
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PHC. 3. 06utri BH.IJ; CeiTTYM- MarHHTa B Ra.Mepe CHH.x.p~a30TpoHa. 

PRC. 4. ~OTOrpaWRH rryqKa Ha BXO~e B CeiTTJM-MarHRT 

( o~Ha ~eTKa - I CM ) 



PRO. 5. ~OTOrpaWRH rryqKa Ha BHernHe~ MHmeHR (O~HH 

MeTRa - I CM) 


