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CoBpeMeHHrur ipll:smta sJieMeHTapHHX lffiCTim B Ra'leCTBe o.nnoro H3 

rJiaBHHX yCJ1OBd,O6ecne-cnmruJ!ll!X ee ,nam,neml nporpecc B HSY'!emm 

SaKOHOB MRKPOMllIJS,Bll;ItBKHyJia IIpO6JieMY pesxoro yBeJIH'femm HHTeHCHB

HOCTH ny'lltOB 'ISCTJm,llOJIY'laeMHX OT ycKOpHTeJiett BHCOKRX aHepI'}lft. 

B O6JiaCTK aHeprd .no I,ToB aTa npo6JieMa MOJlteT 6HTb ycneWHO peweHa 

nyTeM IIpHMeHemm yCKOpllTeJiel C npocTpaHCTBeHHOI BapHarmel MarHHT

Horo llOJIJI.B HaCTOlDllee BpeMSI Y,J.i;OCTpOeHO HeCKOJlbKO ycxopHTeJiett 

Taxoro THn~-"Mesommx qa6pn" 'I • 

BBJit,IJ;Y TorO,'ITO MarHHTHOe llOJIB lUIKJIOTpOHOB C IIpOCTpaHCTBeHHoil Ba

PKarutel HMeeT SHa'IHTeJlbHO 60JI88,CJIOJKHy!O KOH~fil'YPaIUm B IIpOCTpaHCT

B8,'ICM llOJl8 KJ18CCH'l8CKOro IijlKJIOTpoaa,o~eM KSMepeHHl,Heo6xo.nm,m:lt 

.wur cos.naHIDI Tpe6yeMO! Tonorpaipll:H llOJIJI B TaKHX MalllHHaX,COCTaBJIJ'IeT 

H8CKOJlbKO COT THCJI'I HSMepeHd IlOJIJ'I B TOlllte.B CBH3H C 3THM ~na yc

KOpHT8JI81 C IIpOCTp8HCTB8HHOI Bapnarurel IlOJIJ'I BOIIpOCH ynenHQ8HHH 

CKOpOCTK HSMepemm llOJIJ'I,a Taue CKOPOCTH o6pa6oTKK pesynTaTOB 

aTHX nsMepeHd npe,ncTaBJISDJT oco6HI HHTepec. 

~8SOBOe ~D8HKe yCKOl)JieMHX 'ISCT}m OTHOCHTCH K 'IHCJIY BaJltHe!wnx 

napaMeTpOB,XBpaKTepHSYIJIIHX pa6oTy YCKOpKTeJIJ'I. 

Pe~pnpyeMasf~ccepTanKSI nocrumieaa paspa6oTKe aBTOMaTKSHpoBaH

HOI CHCTeMI:l KSMepeHWI H o6pa6OTltH pesyJlbT8TOB HSMepeHWI MaJ;HHTHO

ro nOJIJI ,a TaKJte zcCJie,noBamm H itoppemum qasoBoro ~mmmm Bye.: 

KOpKTeJlJIX C IIpOCTpaHCTBeHHol Bapzarurel llOJIJ'I. 

,IutccepTamm o6o6maeT pa6OTH 8BTOp8,BHIIOJIHeHHHe KM B KOJIJleKTH

Be COTPY.nHHKOB Or,neJia HOBHX yCKOpHTeJiel JIHI1 OHHld sa nepKO,lt c I962 
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no I973 rr. ,K COCTOKT H8 BBe.neHIDi, "10TI:lp0X rJiaB H 38ltJD'.)"10HIDI. 0CHOB
/IO-I6/ HRe nOJioxemm .zm:ccepTarum K8JIOJKeHH B pa6oTax • 

I. ABTOMaTK3anwt K8MepeHIDi Ma!'IDIT.lmX noJiett Kaoxpommx 

~OTpOHOB. 

C ~0JlhID Yl38JIK"18HWI CKOpOCTK Mal'HHTHUX K3MepeHHA paspa6oTaH 

8BTOM8TK8:1IpOB8Hm,3M0pKTeJihHlili CTeH.ZJ;,BltJD'.>"18llllHfl: B ce6H CJI0.JzyJO
ll!H0 ycTpottCTBa: 

'.i.X, 
I/ sneKTpOMexaHHqecxoe ycTpoficTao, cnyxa~ee ~JIR nepeue~eHHR 

.I(8T'Illlt8 ITOJIH B saaope MaI'HKTa H (pmtcarum 88HMyT8JlhHOR ROOP.lU!HaTu 

B npo~ecce HenpepimHoro .IJ;BKlltemm, 

2/ npe~SKOHHml: XOJIJIOBCRHH Ma!'HHTOM0Tp, 

3/ IU!\PPOBOi BOJihTMSTp TKIIa JCM--20IO (HMen:rnm 5 ,IJ;SCHTK"IHUX 8Ha

ROB) ,npeo6paaYlJ!Utii s.,n;.c. XoJI.lla B .IJ;BOK"IHo-,n;ecmK"IHui! Rei.It, 

4/ . 6JIOR BllBO,n;a .naHHWC c I{.HrppOBOro BOJihTMeTpa Ha rrepqiopaTop 
IIJI-80/8, 

5/ 6JIOK BHBO,n;a .It8HHWC C ~@OBOro BOJihTMeTpa Ha Il0"18TaJilllYI> 

Mal1UI.Hey 3YM-46,nrr, . 

6/ 6JIOR ynpaBJieHHH pa6oToft BCex YCTpoiCTB 8BTOYBTK3:IIpOBam1oro 
CTSH,n;a. 

IlOCROJihRy onepanwi YCTaHOBJieHHH .It8Ti:nnta IlOJIH Ha Tpe6yeMHit pa

,IJ;Kyc nOBTO]lHSTCH npHMepHo Ha ,IU38 IlOPimi<a pexe, "ISM onep~ 88HMY

TBJII,Horo rrepeMemeHHJI ,IJ;8Ttnma,aBTOM8TR3:IIpOB8HO Jimirb 83KMyT8JlhHOe 
rrepeMemeHRe. 

)L1llI 06ecrre"1eHR1I MaRCKMaJihHOi CROpOCTH K3MepeHru£ llOJIH 83HMy

T8JlhHOe rrepeMemeHRe:J,!l;El-'.1':nma c.n;eJiaHO HenpepHBHl:lM. 3To Il0Tpe60B8JIO 

38IIOMKHaHRH s •. n;.c. XoJIJia B Tpe6yeMWC TO"IKaX no 88RMyTy Ha BpeMH, 

paBHoe Bp0M0Hl11 K3Mepe.HIDI !UiqJpOBoro BOJihTMeTpa.B IlPOTRBHOM CJlY'!Se, 

R8-38 60JihlllIDC rp~IJ;RSHTOB IlOJIH,Ol.llK6R8 K8Mepemm IU!\PPOBOro BOJihT-
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MeTpa B03poCJia 6u .no He.norrycTRMOR B0.IIR'llllW.3aIIOMKHSHRe s.,n;.c. 

Xo.nJia npOK3BO.IJ;RTCH HS 0MitOCTK,IlO,ItKJim80MOi KO BXO.IJY UK@OBOro 

BOJII,TM0Tpa. 

K "IKCJIY OCHOBHUX HCTO'llIKROB norpemHOCTeH,BHOCRMWC annapaTypofi 

8BTOM8TK3:IIpOBSHHOro CTeH,IJ;a .ItOilOJlHKT8JlhHO K norpelllHOCTRM py-qHoro 

cnoco6a K3Mepemm nOJIJI,OTHOCHTCH: 

I/ paspg,n 3aIIOMRHSDI1ei eMROCTK 38 BpeMH R3MepeHKH ~OBoro 

BOJII,TM8Tpa(.n;ru1 BOJihTMeTpa .J]}A-2010 BpeM.fl R3Mepemui: COCT8BJIH8T OKO~ 

;ro_ 0,5 ceK.) - ~ , 

. 2/ KHT8rp:1IpoBamte s • .n.c. XoJIJia Ha 38IlOMlIHa10lll8i eMROCTR B npo

M8Jlcy'TKR BpeMeHR,KOr,n;a Jt8T"IHK noJIH Il0,JtKJIX)"l8H KO BXO.IJY !UiqJpOBOro 

BOJihTM8Tpa - r,, : _ 
3/ HeCT86WII,HOCTh rropora ,IUIC!tp.HMK~ B OllTmtO-M0X8HK"l8CKOM 

ycTpoiCTBe,~:mtCHPYDI18M 83RMYTMhH08 llOJIOE8HRe jaTtJHKa ITOJIH - f.;.. 
4/ H0CT86Rlll,HOCTh CKOpOCTR BP8m8IDIII rrpllllO.IJ;HOro SJI8KTPO,IJ;BKra

T8JIH npH KOH8"1HOM BpeMeHR cpa6aTHB8HHH pe;re,OTKJID"ISDI1ero BXO.It 

rnnppoBoro BOJihTMeTpa OT ,IJ;aTtm:Ka noJIH,003,IJ;SeT OmR6KY - ~ 
Kalr.naH K3 nepe"ll!!::JI8HHUX omn601t oneHRBaJiaCh OT.IteJihHO,a TalUte 6UJia 

llOC'llllTSHa ~YMMaPHaH OmK6Ra,BHOCKM8H arrnapaTypott 8BTOM8TK3KPOB8H

HOro cTeH,IJ;a no qx>PMYJie: 

<1 I d ,$. (1 ol., (?.t,. 9.:t, 
tJ.i g/f,, = 'j + ti;, + ¾ + ~ • (I) 

3RcrrepRMeHTSJihH8H rrp0Bep1ca llO,IJ;TBep.ItRJia rrpaBH.lll>HOCTh TeopeTH'l8CKOit 

oneRKK CYJ'1M8pHoi omK6KK,"ITo nosBoJmJio c,n;e;raTh BUBO.Ito TOM,"ITO 

8BTOM8TRSKPOBamwi CTeH,IJ; rrpaKTK"leCKK He YJCY,IIJ!l88T TO"IHOCTK PY"IHHX 
, . . 

K3Mepemrl!: llOJIH,cynteCTBeHHo YI3eJIR1mB8.H ~n;elltHOCTh H CKOpOCTh RX 

BUITOJIHemm.Paspa6oTaHHui! cTeH.IJ; rrpHMe~~ JJ,,]IH naMepemm nOJIH HS 

MO.It0JIR Marrurraoft CRCT8MH ycTaHOBKK "iii" H llOR838JI BllCOKYID S<ppeK

T:HllHOCTh B pa6oTe. 
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2. 06pa6oTKa pesym,TaTOB HsMepemm 

MarIWTHoro IlOJIJI H30xpOHHoro lWKJIOTpOHa Ha 3BM. 

IlOCKOnbKY opraHll3arum rapMOHH'!eCKoro a~H3a 'AaHHl:lX OT MarHRTHHX 

H3MepeHHii "Ha JIHHim" C 3BM IlO3BOJJJieT pesKO yBeJIR'W'U 8qlpeKTHB

H09Tb o6pa6oTKR HHqx>pMaIUm o rrMe,6wio rrpmurro pemeHRe o col~F 

MH rrpoeKTRpOBaBmerocHA r962 r. peJJJITRBHCTCKOro lWKJIOTpOHa 
. !III 

crremm.1msRpoBaHHOi1 3BM ,OCHOBHM sa,n;atia KOTOpoii COCTO~ 6u 

B rapMOHH'!eCKOM aHMH3e ~aHHIDC,Il~tiaeMWC B rrpouecce Marlill:TIWX 

H3MepeHHi1.IlocTpOeHHaH B 1966 r. 3BM 6wia ycrremHo RCilOJI1,3OBaHa 

IlpH IIIHMMRpOBaHHH MarHHTHoro IlOJJJI aneKTpOHHOii M~ne~ KOnbUeBoro 

lWKJIOTpOHa c JKeCTKOH qx>RyCRpOBKO! B 1967 r. 

.lvIII rapMOHHtiecKoro aH~sa KpHBoii asHMyTMbHoro pacrrpe.neneHHH 

MarHHTHOro nOJJJI, 38,n;aHHoil OT,D;8Jll,HliMH TO'!KaMR, uenecoo6pa3HO HCnom,-

30BaTb, IlpHMeHHTem,Ho K MMHM 3BM,qx>pMJnH BecceJJJI,KOTopae no.nyq:a

IDTCH IlpH Blll!HMeHHH HHTerP,~OB B qx>pMynax ¢ypbe-aH~sa no IlpH6-
75/ 

JIRJKeHHoii qx>pMJne Tpane~ : I ,lr 

~ = L. z. ~t~Kf·A 
Jr ,k1' . y 

(2) { 

·rflo = .tr-'£~ 

~ ,Bk = ,1_ • ~ 7a 1.fo';,K ';,- ,1 , 
Y- -r 

r~e: ' ') -H3MepeHHaH B OTr~ HHX OtIKaX qiy~ asHMy. TMbHOro 

pacrrpe,n;Memm noJJJI ~(iii! . Jc._, -HOMep rapMOHHKH, J_p-:'IHMO 
. r_/Jr='ti -I) 

TotieK nsMepeHHH no asHMyTy Ha HeKoTopoM pa,neyce, ·n 
0

- cpe,n;Hee 

none YCKOPHTeJl.fI Ra .naRHOM pa.n:eyce. 

AMilJmTy,na H qiasa /,<,, -o:li rapMOHHKR BH'IHCJUUJTCJI no q,opMY~M: 

~ = /l .t+ g-'<..f_j7 
klk 

?,,4 /4 (3) fl«_ = tMf ?K . 

0nH6Ita B KOS(ppllUHeHTax <liypbe :ira-sa IIP.H6JIHlKeHHoro BH'lllcneHHH HHTer-
76/ PMOB MOJKeT 6HTb oueHeHa no qx>pMyne: 
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J/ = 4. -/4,-~ll -r 4trr~)-.(~J~/L-f /4?-J_,.,,. 
111 = g, I~ _ 1). ) IA -t. 1 _<4> 

OK . 'K -f ( /."11"=,K £1.JJ"'f,e. -f ( i-9ir-K frt-":/+ . 

3,a;ecb /4 , .J,l'....-rrp116mmeHHHe 3Ha'le.HIDI K08(ppllUH8HTOB <liypbe, Hail,n;eH-
/ / I 

RHe no qx>pMJnaM EecceJJJI, #'/t:. , AK -Totim.re 3HatieHHH KoaqxpHUReHTOB 

<liypbe,H3 qx>pM3'n (4) Me.nyeT,'lTO qx>pMy~ BecceJJJI ~am xopomyio TO'l

HOCTb rapMOHH'l8CKoro aHaJIHSa y-7(.8 IlpH '!HMe TO~eK ll3MepeHHH Ha 

'AaHHOM pa,n;eyce ,PaBHOM He_CKOJil,JmM ~eCHTitaM,llOCKOJil,KY H3B8CTHO, 'ITO 

a.MIIJillTY,I(tl rapMOHRK B peMbHHX ft.aI'RHTHHX CHCTeMaX H3OxpOHHWt Ma

JllllH 6HCTpo y6HBam c poCTOM nopJUtK8 rapMOHHKH, 

ina 3¢!J)8KTHBHOCTH 3KCnnyaTan;HH_ 0HX npHHHT CX8AYD~HM Ha

Oop qncna Toqex. H3MepeHHH .Ha OAHOM PaAHyce: 24, 36, 48, 

72, 144, IlpH 3TOM npeAnonarMOCb BHA8XHTb H3 ¢YHKn;HH 

di (tf/ I rapMOHHKH CX8AYD_ ~HX nopaAKOB: I, 2, 3, 4, 6, 
p~ 1//1::,'tt · 

8. 

3BM 6wia llOCTpoeHa Ha IUll!JPOBOM IlpHHIUtlle C'leTa,noCKOJll,Icy Tpe6oBamtll 
. -4 

Ha TO'lHOCTb BH,D;Memm cpe,naero nOJJJI COCTaBJIJlJIR - 2 • IO • 

0cHOBHH8 xaprutTepHCTHKH 8HaJm3aTopa rapMOHHK: 

A,a;pecHOCTb 

Cnoco6 npe~CTaBX8HHH 

tmcen B MaJIIHHe 

.rr.,mHS MOB8 

M03Y 

IloCTOHHHOe 38IIOMIDraDll88 

ycTpOICTBO 

MOK o6pa30B8HHH 3Ha

'l8HHH CHHyCOB H KOCH

JJYCOB 

2 

- C qimtClll)OBBHHOI saITHTOI 

- 22 'ABOlflmHX pasp.a,na 

- Ha cpeppHTOBHX cep,ne-.umK8X(2 :itacceTH 

. OT SBM THITa M-20) ,eMKOCTb 165 MOB 

,IU'IO,ItHOro THITa,eMKOCTb 176 '!Reen 

rraMJJTb C BpeMeHeM BH6OpIUl:,YJ03O8HHHM;' 

no CpaBHemm c BH6opxoA lit3 IIIOSY. 
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Apliqf1!6TK'I6CKOe ycTpottCTBO - ITapaJIJieJII,HOro THIIa,22-x pasp.ff,I(

HOe •. 

YcTpo:l.tcTBO yrrpaBJieHWI 

YcTpo:l.tCTBO BEO,na 

YcTpOliCTBO BHBO,na 

cMemaHHoro THIIa. 

a)KJiaBHaTypa rryJILTa yrrpaBJiemm:, 

6) BXOJUIOit KaHM JJ)Ijl HeITocpe,ncT

BeHHOI CBR3li C H3Mep:irreJieM 

IT~. 

ITetiaTaxmM Mawmma THITa · 

:3YM-46nII (CKOpOCTb ITe'l8Tli 7 

.sH/ceit). 

TaKTOBM qacTOTa reHepaTopa rJiaBIWX HMrryJII,COB paBHa 20 Km. 
BpeMH C'leTa a~HTY.Ull li 4)83li o.n:Hol rapMOHHKli ITO I44 TO'!KaM coo-

Ta~eT OKOJIO 3 ceK.Bce 6JIOKli UAr BliITOJIH6Hli Ha IIO~OBO,D;HI!KO'

BliX 3JI6M6HTax. KoHCTPYKTHBHO OHH o6~e~H0Hli B·CTOi!Ky pasMepOM 

I80Ct1XI80CMX50CM. 

3. TeopHR 4)830Boro ,D;BlilKeHHR B liSOxpOHHliX UHKJIOTpOHax 
. Pt• 

li SKCIIepHMeHTli ITO KOpperuum 4)83~,}IPOJieTa. 
' , .,) 

06o6meHHM <p<JPMY~ CBR3R Me~ Mar1'!~ ITOJieM li ipa30BHM ~H-

.Ee.H¥J3M B ¥[ BlirJIB,D;KT <;110 o6pa30M : 
t//, /4 1.,!-e//o q-p-,~ , u 
lii =- i iffeJ~o .._(,,_1f'-r~-;;:;:;l1::....., t-, ..-...... rz.-'-_--_+r----,-+-::1.,,:-&-:-:t:-=-~(5) 

f~ I j' (lf-t?J/ff-1-ldAff ei _ 1..., tf,1 _ r r.:i. C~ r 
A 2 . . . 

00paraa11 cpop:uyna mieer B>U: ,i- /) 

[~·
11 (1/;r f-i!f/;, )-ftl1tf;t] Hiz~ )I/Id )ll/l-(t,~~~ r 

'lN fO 7)Vft. (.6) 
·- 1'.,. 

TH 
ltt>d 4«!f:71- It 1l IL, I)_ 1 , 

+ (1_1 • I+ T'a + J iliid/[,,.~ ·· 
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. f.11- ' 
3,It0Cb: j =7ii ' ,,...., ,IL 9£ /4 - 2'. ll , fl -K08qq>IDU1eHT ,Bl~CJIReMlrl\ KaK: 1 = i +-f f f J_y.t{'/;J-rl?+ r,JJ 

6 -xos®>muieHT, orrpe,neMeMHI ITO . • . ,1 f"W-ZI 
' <pOPMYJie: l == I/ • ;Jl,/v.t_/-/7_)~; 

t14" -OTJIH'IHe 'l8CTOTLI_ ycKopm:mero H8IIpmKeHlif! OT ;l.ll) ,r,ne:4r.: :_ • 

IIpR 'lll'.CJieHHOM pemeHRR ypaBHemm (5) B03HHKa✓TPY'AffOCTR,CBR3a
HHLle c HaJIR'IHeM ITOJIJOCa B rrpaBo:l.t '180TH ,naHHoro ypaBHeHRR rrpn J:/j 
R ~:o,a Taroite C H8JIH'lll'.0M 'IRCJieHHOit HeyCTOli'lliBOCTH B 30He p~-. 

COB,r,ne (pyHKIUi.f[ ~0 • · · 

1JHCJieHHOe pemeHRe ypaBHeHHR (5) MOlltHO HBCKOJ!bKO yrrpOCTKTb rry

TBM pa3JIO.lleHHR ITOJIR B pn;n; 9xo10 CHJXPOHHOro f . CoxpaHRR TOJ!bKO 

f
eitHUI '918H pJI,n;a,HMeeM:h=f ·r.dh R Tor.n7 HS (5) ITOJIY'IRM: 

/;,f 41jt.1.e½ q"~~ I t!~ I • •#$' (1 1 =--, --2-..., - + /+I;, • 
~ ,t $1£o (-f-r9,1:,,· 'J _ :S' ~\- dab/"" ~o ( 7) 

·fr+ t6 ·¾i]} ;_ ~/ 
r.ne: Jf 10-= J{~ f ' 3/ = 1;" fl ' Jl = V f -l:-:~f-Z,¥J=!.:t..= • . 
Ilpo~ecc lfu~eHHOro ~eHHR ypaBHeHRR(7),T8.K xe K8.K li ypaBH8HHSI (5), 

ycTo:l.t'IRB Jimll1, Ilpli !1-.::C), "tf.TO JI8rKO ,lt0CTHI'88TCR ITyTBM HHBepc:im , 

ipaSOBOii 38BRCHMOCTR O'l' p~ca B 30HBX,r.ne t~t> . 
~pe~ioe ypaBH8HH8 (7) Ilpli BliITOJIHeHRH YCJIOBR!! 1J!2 £f.;.ltr,,)'it,pexo.JtHT B <p<JPMYJIY: 

(1 1_,l/ 'if....A7" .1(/,,{I; ~ ·Wl//p ,f; 
1Jlt s . P<'. e,, = - -· --,-----,------==-----<B) 

f /' · of7co J(/1rlj.t,,z{1f 11:,;,ffj ~ 
06paTHM q>OpMYM HM80T B~n;: t 

[Si,(p,,oM,)-fi,'/J= -ff!/!:.• /Js·f'IL~ 
·ti:,,3 '.fro °J_: r (9) 

'If; 

• ~1--L k /i-7 ;:' f_f;'/. / ,764 A~} J., /4_ 
[" ' 1+~ ' "il!f • [Mjt , h;- ,. / • varc- , 
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<fopMYJIH (5) H (6) H806XO,IUIMO HCnOJil,30BaTI, npu pac'leTaX qla3~ 

.UBHllt8HIDI, HaIIpHMep, B KpaeBHX nOJIJIX ycKOpHT8JIJI , r.n:e rpa.nneHT ~ 
MOXeT COCT8BJIHTn 3Ha'IHT8Jin.HYJO B8Jlll'il1ay. 

IIo.n:cTaBJiruI (8) B ifloPMYJIY e/l(it;). t,, J =Jk~l~l"c,; noJiarM 

Mf;=O (T.e. ,n:peiltp 'laCTOTH yCKOPSlKlll8rO H8IIpfilK8Hrul C'IHT88TCJI npeHe6-

peltIDJJO MaJillM no cpaBH8Hllfil C ,n:pe:ftipoM MarlillTHOro noJIJI),nQJIY'iaeM BH

p8.llteHHe .I(JUI cpe,n;Hero pa.wca op6:irru ~-ro o6opoTa: 

- If, f 11t1 ~'111~ - /p ~k )J t - t><1 • ,... W;,-f W1t1-I ,fJ/;• ilf 'ti'Jf'it...,.t, (IO) 

/.,- (1-t-i/, 11-1 .!!Ll Z- 7,; f-119~,(1~/j+z...· ✓;lb · 
1 (~ Eo / I' f;-l 'JiJ_ 

7y7/lf 
3~ecn: fVf -8H8PI'IDI CHliXpOHHOtt 'iaCT~H Ha /11,,-oM 06opoTe,BH'iliCJIJI-

eMa.1I no ifloPMYJie: Jtf "'- ;,,el;&rf'o ,r.n:e !/o -qiasa CHHXPOHHoi 

'i8CTHUH.IlOJIY'i8HH8.II ipopMy-Jia ,I(JUI cpe,n:Hero pa,wca MOX8T 6mn HCnOJil,-

30B8H8 ,I(JUI BwmCJieHIDI 8H8PI'IDI npOH3BOJinHOll 'l8CTHIUl B cryCTKe (Han

pHMep, '!aCTHUH, m.1811'.1Jl8it Ha'!8Jll,Hyfil qia3y, COBna.naDI!YJO C (p930it u. T • 

crycTKa),nocJie npoxo11;n:eHIDI eJO aeKoToporo 'll'!CJia o6opoToB: 
, # 

JY[ = ell•~ ~1 r ( 1z;.,J • (II) 

(€]lo -M8KCHM8JI1,Hlltt Ha6op SHeprHH 38 060p0T, ,.,y -HOMep o6o

pOT81 Ha KOTOpOM BU'lHCJI.II8TCJI 3HeprH.II 'laCTmu,IJ. 

Ilpn npaKTH'l8CKOM HCnOJil,30B8HHH ifloPMYJIH (II) HHqlOPMalUI.II O qla30BOM 

.UBHJKemm 'l8CTHUH nOJIY1i88TC.II H3 Henocpe,n:cTB8HHHX H3MepeHHit. 

PeweHHe 38,!l8'lH IIpl!Be,n:eHH.II 38BHCHMOCTH qla3H nponeTa OT pa.wca 

K Tpe6yeMOMY BR.DY CBO,!lHTCJI K OTHCK8HHIO KOppeKTHl)yxmHX TOKOBHX .n:o-

6aBOK, BHCT8BJIH8MHX saTeM B Ko~eHTp:l'I'leCKHX o6MOTK8X UHK.JIOTpoHa. 

TOKOBHe .n:o6aBIW HaxO,ll.lITC.II H3 yCJioBHll MHHHMH3anHH (WHKUHOHaJia CJie-

.DYllllero BR.Ila: 

}I /4' F~J: Jfti,71'7- !Jftfff/t'F2~ 
t=I f5t_ , 

(12) 

10 

l 

11•: 

~ 

)' 

r.n:e: # - tJHCJIO TO'leK,B KOTopmc H3MepeHa qiasa c omH6Kott 6z 
A$?,';, ft 9 = i,';,p/3- ff;, fo 9 

(J, !i' ?, !I' p.. ,,, 
· 9 LI )lllf(l = 5111 ft' - p11f'v -(jz -3KCnepHM8HT8Jll,HO H3M8peHHUe 3HaYeHH.II qla3H npoJieTa B pa3JIH'l-

HHX TotmaX no pa.wcy; 

½-!P -<pa3H npOJieTa B TeX xe TO'lKax no pa.wcy' 'lTO H ft9
, HO nOJIY

'l8HHUe · pac'leTHHM nyTeM no ifloPMYJI8 (9)). 

B 3KCnepm.ieHTax no KOppeKUHH qia:=m npoJieTa,npOBO,l(RBWHXC.II Ha 

3MKU B 1970-1973 rr. ,.ItIDI Haxo~emrn MHHHMyMa (WHKUHOHaJia E HcnOJin 

30BaJICSl M8TO,ll CKOpeflmero cnycKa.Pac'leT KOppeKTHl)ymuIX TOKOBHX .n:o-

6aBOK npOH3BO,l(RJICSl H8 3BM M-6000.BpeMSI C'leTa B CJiy'lae HCnOJin30B8-

HIDI 17 KOppeKTHPYDlll'IX KaTymeK H ll3MepeHHH qla3H B 32 TO'lKaX no pa

~Hycy COCTaBHJI0 npHMepHO 50 ceK., T0r~a KaK npH HCil0Jlb30-

BaHHH 8 KaTymeK KOppeKUHH H 12 T0qeK H3MepeHHH ¢a3H -

nopJIJtKa 5 CeK.3aBHCRMOCTn qla3H OT pa.wca B nepBUX 3KCnepHM8HTaX 

no KoppeKUHH H3MepSIJiaCn C noMOlll!>JO MeTO,llHKH,OCHOBaHHOit Ha nepeXBa

Te ny'lKa MHIII8Hn!O H H3Mepem.lf!asoBoro c.n:Bnra Me.lll;ny CHrHaJIOM C MH-
/13/ · 0 

weHH n yCKOPSlJlllHM HaIIpSIXeHHeM • TO'lHOCTn H3Meperum: ±< 3-5 ) • 

B aKcnepHMeHTax 1974 r. q>a3a IIpOJieTa H3MepSIJiaCb Hgu;yKTHBHHMH nH-
. . /7/ 

Kall-8JI8KTpo,n:8Ml! 6e3 aapymeHIDI nponecca ycKOp8H:IDJ C T0qHOCTbD 

OK0JIO J - 50 • 3KcnepHM8HTaJinHO 6HJIH IlOJIY'i8HH TPH p83JIH'l-

HUX THila qla30BOil 38BHCHMOCTH B,l(OJin pa,n:eyca: 

a) · lft('z.) = ~ = ro.t-f (puc.l) 
/ @flex (JJ.J~, 

6)_ I (-7/➔ I /{-ij (pnc.2) 

B) Jfi,-'f.CFu.q ➔ Oo (pnc.3) 
0 

3aBHCHMOCTH a) H 6) <5WIH no.ny'leHU C TO'lHOCTI,IO ±(3-5 ) .B pe.JKHMe B) 

6WIO .!lOCTHI'ffYTO IIpHMepHO. ,D;BYKpaTHC>e YM8Hl>WeHHe a3:HMYTaJinHOR rrpo

TSIX8HHOCTH cryCTKOB nyTeM npHBe.n:erum: qla3H KPM cryCTKa B o6JiaCTn 

3aM8.I(JIJlJlllHX qJa3.A3HMYTaJinHM npOT.IDK8HHOCTb crycTKa orrpe,n:eJIS1JiaCn C 

IlOMOlll!>JO OCUHJIJIOrpa4>a H/P-I40A,Ha KOTOpOM HSMepSIJiaCn ,n:JIRTeJinHOCTn 
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m.myJII,C8,CHHMaeMoro C Mmll8Hll,Yiq>8IIJ18HHOll Ha npo6HHKe B KaMepe yc

KOpll'reJI.fl. 

IIOCKOJII,KY 8qxp8KT11BHOCTI, MeTo.na CKopeffmero crrycita 3HatUIT8Jll,HO 

CHHJKaeTCJI IIpH 110KCKe MRH:HMyMOB !pyHitIUiOHaJIOB, He.mrneiiHo 88BKCHIIIHX 

OT HCKOMUX.118p8MeTpOB,6WI pa3pa60TaH a.rrropwrM MHHHMR8amm MHOro11a

Jlruvl8Tpft'I8CRJIX <py~HOH8.1IOB,OCHOB8HHWl: H8 MeTo.n;ax c.n:yqaimoro IIOHC-
/14/ · 

K8 .IIpoBepita 8TOro MrOPHTMa C 110MOIIU,D 'llICJI8HHOro MO.It8Jllq)OB8-

mm H8 3BM E3CM-6 110lt838.1I8,qTO BpeMil OTHC1t8HKH MRffilMYM8 HeJIBHe:liHO

ro ipyHitIU10HaJia MeTo.n;BMH c.n:yqainoro no:acRa.npH OonLum:x ottnoHeHH

ax HCXO,JtHOll ql380BOi 38BEHMOCTH OT Tpe6yeMoro BH.IJ;8 cpaBHHMO co 

BpeMeHeM IIOHC1t8 MHHJ!MYM8 M8TO.D;OM CKOpeffmero crrycita,TOr.n;a Italt B 

CJIY'I88 M8.1IUX OTKJIOHeHHtt<pasu·oT Tpe6yeMoro BH.IJ;a M8TO,IO,I c.n:yqaiHoro 

110HClt8 ll03BOJI.fIDT H8XO,IO!T1> pemeH:ae 6HCTpee, 'i8M MeTo.n Cltopemero 

crryc:ita. 

J];JI.II yB8JIH'l8IllUI 3qxp8KTHBHOCTH pa60TH CKCTeMU KOppeKIUm <paaH 

IIpOJieTa paspa6oTaH MrOpHTM BOCCT8HOMemm OTKJIOHemu!: 110JI.fl OT 

H30~g710ro 38KOH8 110 HSMepe~HOH 38BHCHMOCTH q33H npoJieTa OT pa,nH

yca • A.nrop:a-rM HCl10JII,3yeT 4ioPMY~: 

J ~ -lf!eE, • iJMyfz), ~ I ,(13) 

~HtEo ~-'l{ft- i'~ -] 
y //-f-,611:. 

PacqeT 110 4ioPMYJie (I3) CBJI88H #. ~eoOXOnHMOCTbD Buq:aCJieHHJI C .n;ocTa-

TO'iHOH TO'iHOCTI,B) IIpOHSBO)UWX ~ OT «py.manm ffo/• sa.naHHOii Ha6opoM 

.ItHCiq>eTHHX 3Haqerurli.HaitneHo, 'tJTO KHTepl10JlllPOB8HH8 H 'iHCJI8HH08 ,IO!q>

cpepemmpOBaHRe <PY.manm,38n8HHOiHa6opoM ,IO!CxpeTHHX TO'ieK,H8HJIY'I

IDHM o6pa30M ll03BOJI.fIDT OCYll!8CTBJI.f!Tb CIIJiaim-«py.manm p83JIH'IHOro Tmia, 

B qacTHOCTK,B MrOPHTMe BOCCT8HOBJI8HKH IIOJIH no qiase 6WI HCIIOJll,30-

BaH xyOHqecKHll cnnallH,.1taD111HI B03MOEHOCTL nonY'iaTL nepBJD H BTOpyD 

npOHSBO,JtHHe.OT HHtepnoJI~PYDIIlell ~YHKnHH,HenpepHBHHe BO BC8M HHTep

BaJte HHtepno;rnposaHHa. IIporpawa HHtepnonsnHH ·c noKOUU,D xyOHqec-

12 
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Koro cmrallHa 1)1\JI!Jtl8H8 B 6H6JIHOT8Ky; CT8H.n8PTHHX rrporpaMM 3BM 
7I6/ 

E3CM-6 BH'iKCJIKTeJibHOrO UeHTpa OWIB • 

4. AHanH3 npnqHH aHepreTnqecxoro paaOpoca n cnocoou ero 

YM8HLm8HHSl.B IIY'l:Ke, BHBO,JtHMOM HS H30XpOHHOro nnKJIOTpOHa. 

B CBJISH c pa3pa60TKO:li B !968-69 rr. B OT.IteJie HOBUX yCKOPHTeJiell 

~a6opaTOpHH smepiwx; npo6JieM IIp08KT8 MOHOSHepreTli'J8CKOrO UHKJIOTpOH8 
/9/ . 

(ycTaHOBlt8 M.U.) ,npOBO,IO!JIHCb pa60TH no H3yqeHHD IIpH'illH B03HHK-

HOBeHHJI 11 cnoco6oB YM8HbmeHHH aHepreTnqecKoro pa36poca B nyqKe,Bu

BO.JtHMOM H3 ycKOpHTena,a TaKEe Ouna paspaOoTaHa M8TO,JtHKa oueHKH ,JtO

nycKOB Ha TOqHOCTL mHMMHpOBaHHSl H CTa0HJIH3anHH MarHHTHOro nona Ha 

3Tane npOeKTHpoBaHHSl H30XpOHHOro nHKJIOTpOHa,Oa3HPYD1I1aaca Ha M8TO,Jte 

CT8THCTHqe
1

CKHX HCIIHTaHHll. CyDtHOCTL M8TO,JtHKH 3aKJIDqaeTca B cne,1tyD1I18M. 

TaK K8K peaJII,Hoe llOJie, cqiopM:lij)OB8HHOe Ha yc1topwreJie , .HBJIJI8TCSI IIpO,nyK

TOM B88HMO.n;eitcTBRH MHOI'HX B8JIH'l:HH,~It8H H3 KOTOPHX IIO,ItBepJKeHa 

CJiyqallHHM quiyitTyauRHM,HMellllHM,BOo6me roBopJI,npOK3BOJibrum saKoH pac-

·npe,neJieHHSI,6WI IIpKHSIT HOpM8.1IbHH:li 88KOH pacnpe.n;eJieHHSI OTKJIOH8HH:li no

JIH OT KSOxpOHHoro 88KOH8.J];JI.II m.mTamm O,ItHOit c.n:yqa:liHO:li 88BKCHMOCTH 

no pa,n;Hycy Ha paccTOSlHHSIX, paBI~ IIOJtOBKHe 3830pti M87lmY IIOJIDC8MH 

MarHRTHOtt CHCTeMU,H8HOCJ!TCJI HOPMllPOB8HHHe It pea.m;HOMY llOJID CJiyqatt

HHe B8JralllUIH ~ H8KOTOPRM BH6paHHHM 3HaqeHReM 6 ,1// •. IIo;ryqeHHaJI l ap

TKH8 IIOJIJI o6pa6aTr:m'aeTCJI B COOTB6TCTBHH C 4ioPMYJiaMK (9-II). 
"Pasurplillrur" ,ItOCT8TO'iHOe KOJIK'i8CTBO CJiyqaim:wc KapTKH IIOJIJI,MOJ!tHO . .· 
IIOCTpOKTb H8 KOHeqHUX pa.wcax YCKOpKTeJIH I'RCTOrp8MMH pacnpe,neJieHHH 

aHeprmr IIy'iKa,a Taue rKCTorpaMMH pacnpe.neJieHHJI <I>a.su npoJieTa BO 

BCeM ,ItH8ll880He PanKYCOB ycKopemm(pHc.4).Ecnn 3a,JtaTLCSl ,JtOIIYCTJWOll 

BeJIH'iIDioi Jlll:60 pas6poca sHeprim Ha ROHe'iHHX pa,wcax,Jin6o MaKCKM8Jil, 

HO ,JtOIIYCTHlWM pas6poCOM ql33H npOJieTa BO BCeM .ItHanasoHe pa.wcoB yc

KopeHHSI ,MOJltHO RS IIOJIY'I8HHHX I'RCTOrpaMM HaXO.n;H'rb nepe'l:HCJI8HHHe BI:lllle 

xapaitTepHCTKKK MarHHTHOro llOJI.fl YCKOpKTeJIJI. 
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OCHOBHHe pe3yJtbT8TH,nOJlytlemrne B .mi:ccepTaIUIOHHOft pa60Te,CB0,1UlTCli 

K CJie,eyI<111eMY: 

I. ,IJ,nll YBe;mqeIDIJI CKOpOCTH H3MepeHllli M8I'Hli!THOro nOJ.UI B ycKop:w

TeJIRX C npocTpaHCTBeHHol Bapmumel pa3pa60T8H CTe~n:.oCYJ!lBCT.BJ'IllDltWl 

8BTOM8TJd'ieCKOe H3MepeJUie 83J™YT8JtbHOI'O pacnpe,n:eJielillli nOJlfl Ha 3a,n:a11-

HOM pa.wce.BpeMJ! H3MepeHl1/l llOJlJl Ha O'AHOM pa.wee no I44 TO'lli8M coc 

T8BJUleT OKOJio . 5 MHH.HHq>0pM8I.Uill,no.nytraeMaa cTe~n:oM 11 npouecce Mar:-; 

HHTHHX H3Mepemni,3aIDicHBaeTca Ha nepqioJieHTy ,lI,lIH B03MOJKHOCTH ee .I{8Jtb 

Heibneft o6pa60TKR Ha 8BM H,npH He06XO'AHMOCTH BH3Y8JtbHOI'O KOHTPOJISI, 

neqaTaeTcn Ha MallWHKe 8YM-46.nII.no6aBoqaaJI onm6ita,BHOCHMruI annapaTy

p~ft CTe~na B H3MepeHHe CP8'Aff8I'O llOJIH,He npeBHlll88T ;.ro-5 ,B H3Mepe

HHe aMIIJIHTY.It rapMOHHK 5• ro-4 • fl , ~o npaKT}Itlecroi He yxy,mnaeT Toq-
~0 . . ' 

HOCTH H3Mepem,HMeBmeii M8CTO npn "p~HOM11R3MepeHHR llOJJJ!.CKOpOCTI, 

H Ha,neltHOCTI, R3Mepem B03pOCJIH npHMepHO Ha nopJ'I.n:OK. 

A!lTOM8TR3:HpOBSHHlift CTe~n: HCnOJII,30BaJICli llpH llll!MMHPOB8HIDI MaI'HHTHOI'O 

llOJIH MO'AeJIH MaI'HHTHOlt . :cHCTeMH 'ycTaHOBKH "~". 

2. ,IJ,na: npoeKTH,POB8Blll8I'OCH B"I962 r. B Jia6opaTop:im smepHHX 

npo6JieM peJIHTimRCTcxoro U14KJIOTpona 6wra co3.n:ana B TeqeHRe I962-66rr. 

Cll8UHaJil43HPOB8HHM 8BM-aHaJIJ438TOp rapMOHHK,npe,JUia3HaqeHHHft ,It1III rap

MOlnI'leCKOI'O 8H8JW38 ~8HHHX,llOJIY1188MHX B npouecce Mal'HR'l'HHX H3Mepe

,Hlrll: Ha mmmi: c H3MeprieJIHMH noJIH.AHaJrii:3aTop rapMOHHK JIBJUieTCR . .IU3yx

a.npecnol UHippoBol ManmHoft,onepHl)yianel C ql{CJI8MH C sawrrol,~CHl)O

BBHHOil noCJie SHBKOBOI'O pa3psma.JJ,,mna CJIOBa-22 ,IU30iI'DWX pa3psma. 

BpeMSt c-qeTa aMIIJmTY.ItH H (p83H O'AHOI rapMOHl4KH no.· 144. TOT.IK8M COCTaB

JIHeT npHMepno 3 cex •• ~o HaMHOro MeHl,llle BpeMeHR B3Mepemui no.Im Ha 

O'AfiOM pa.iniyce •. 

Ilp:HMeHeHBe 8H8Jm38TOpa rapMOHHR IIPH IIIBMMlIPOBamm llOJlJ1 ga' 8JI8KTpoa.-· 

ROI MO~eJlll KOJJl,UeBoro 1UIRJIOTPOH8 B 1967 r. ll03BOJIBJIO npoBeCTK 8TOT 

npouecc B npe,n:eJU,HO CJmTHe cpou. 

3. BHBe~eHH 06061IteHHHe'pac-qe,:HHe COOTHomemui,cBJISHBauttKe .IU3H-

14 

.llteHHe qla3H npOJieTa cryCTKB C 38BRCHMOCTI,D MaI'HHTHOI'O llOJIH YCKOpHTe

JIH OT panzyca.n~eHHae COOTHOIJl8HHH llpHI'O~ KaK .n:,7lJl llOJiett C 60JII,

mott ( 6'?I), TBK H c MaJioit I'JIY6HHott Bapn~ (C4I) H MOryT 6HT1, 

HCllOJtb30B8HH B CJiyqae,xor,n:a A/L,:::.f• -~~f15•-'11HanpHMep,B KpaeBmc 
llOJIHX YCKOpHTeJieii). 

4. IlpHBO,n:HTCH MeTO~a pacqeTa KOHeqHOH :meprIDJ qacT:mm c ytte
TOM qla30Boro .n:BIDKeHWI. 

5. Pa3pa60TaHH BJiropHTMH J.VIJl Kopperuum: q83H npoJieTa,a TaKJKe 

.n:,7lJl BOCCT8HOBJieium 38BHCHMQCTH CPB'AHero llOJIH OT pa,nzyca B npouecce 

ycxopeHHll no H3MepneMoii 38BHCHMOCTH q83I,I I!pOJieTa cryCTKa OT pa,n:nyca, 

6. IlpoBe.n:eHH axcnepHMeHTH no xoppe.KIUm 483H npoJieTa Ha 8MI{U. 
\ 

Hcxo,n:HHe qla30BI,Ie 38BHCHMOCTH I!pHBo,n:wmc1, K Tpe6yeMOMy B~ C TO'l-
0 

HOCTI,D ±(3-5 ) .rro~eHo )WYKparnoe YM8filllleHHe 83HMyTaJII,Hoii lipOTJI-

JKeHHOCTH crycTKa aa cqeT opramrnruurn: TaKoro BH'Aa f(-'l_) ,rrp:0: KO'.l'opoM 

Kpaii crycTKa aaxo.n:HT B 06JiaCTI, 38M8,ll;JIJlI(l!tIDC 488 Ha HeKOTOpmc pa,n:ny
cax. 

7. IIpe.lt)IO.llteHa MeTO.n:HKa .n:M ouemrn .n:orryCKOB Ha . TO'IHOCTI, lllliMMH

poBaHWI H CT86WIH3aUHH MaI'HliTHOI'O noJIH,a TaK~e .n:M BH6opa 'IHCJia KOJr 

peKT:HpYJOOIIDC KaTymeK Ha aTane lip08KTHPOEaHWI YCKOPHTeJIH. B OCHOBe 

MeTo.n:HKH Jiemrr cnoco6 CT8TliCTWieCKIDC liCllblTaHHii.norrycKH Ha rrl:!pettHc

JieHHHe BIID!e :xaprutTep:0:CTHKII MaI'HHTHOI'O lIOJIH HaXO.IUITCJI , HCXO.ZUI JIH60 

H3 3a,n:aHHOI'O M8KCHM8JtbHOro paa6poca q83I,I lipOJieTa BO BC8M .n:HaITa3oHe 

pa,n:nycoB ycKopemm ,JIH6o :as aa.n:aHHoro paa6poca aHeprHH Ha KOHe'IHOM 

pa'Anyce ycKopeHWI.IlpoBepKa MeTo~H rrpoiio.ItWiac1, c IIOMOll!l,D qnCJieHHo

ro MO,D;8JI.lipOBaHWI Ha 3BM B8CM-6 .n:JIJI rrpoeKTOB MOHOaHepreTHttecKoro UHK

JIOTpoHa n I.UlliJJOTpona Y-I2DM. 

OcHOBHUe pe3yn1,raru, lipHBe~ennue B ~HCCepraQHH, ~OJIOX8HU Ha 

BC8COD3HUX KOH~epeHQHSX ITO YCKOpHTeJisylII,IS/, a TaKxe orry6nmco
BaHH B 7 neqarttux pa6oraxlIO-I61. 

15 



'!' 

GD
0 

Sl-

~r~ 
10· 

~,,. 

uex, 
'J' (Z. 

'5 55 6~- ?5 85 35 fOO 

-tll 

RlcMJ 

PHC • I• Koppe_ImruI llCXO,IUI0ll <I)a~ R Bl'l,JJJ: r{:)= 'fo * etitff • 

<l 
~ 

5a° 

-,o~ 
-20° 

-30° 

! 

-1trf 
I 

-stf. 

~ 

Yc2· 

95 fOO 

!f'Ctl,• _,) 

JJ.[erfl 

f3~~-
-~~ 

PHC. 2. KoppeRUM UCXO,IUI0ti: q)a:m R sa,nrurnoi1 SaBl'!CllMOCTR. 

16 

~o 
~n('2} 

CKD.f. 
21 

95 
.ll[c'!] 

PHc. J. MsMeHemrn asnMyTBJILH0li IIp0TRJK8HH0CTH crycTRa 

TiyTeM C03,Il;aHUR 3aMC,Il;JIIIRIUeil {pasH Ha HCR0T0p0M 

pa)l;lil:yC e • 

72 

66 

Go 

S4 

48 

~2 

J6 

3D 

24 

f8 

12 

6 

'D 
a 4W&,tJ 

M ,ks 

PHC. 4. !PyHrunm IIJI0TH0CTR BepOR:TH0CTR ,I1;J11I pas6poca 

aHepr:im n.T. CITCTRa Ha R0HC~H0M ~~ce 
rrpn: 6z11 =IalnuRJioTpoH Y-I20M), WK ='39 Met, 

17 



TIHtepatypa: 

l. CERN Courier, No.2, Vol. 14, 1974, 55. 

2. CERN Courier, No.l, Vol. 15, 1975, lL 

3. A.A.rna:10B, Kl._H.,lleHHcoB, B.II.,ll:a:enenoB HAP• HAP• TPYAH Me:a:Ay

aapOAHOU KOH~epeHnHH no YCKOPHTeJIHM. M., 1963,rocaTOMH:3AaT,547. 

4. B.II.,llxenenoB, A.A.rna:30B HAP• IIpenpHHT OIDIH, 9-3951, ,llyOaa, 

1968. 

5. li.C.Eepe:3HH, H.II.iKHAKOB. MeTOAH BlittHCJ!eHHU. 'I.I.,4'H:3MaTrH:3,I962. 

6. M.r.cepeOpHHHHKOB. rapMOHHtteCKHU aHaJIH:3. rocteXH:3AaT, 1948. 

7. B.H.AaocoB HAP• IIpenpHHT OHHH, P9-7339, ,llyOaa, 1973. 

8. J .D.Young, NS-16, J, 1969, part 1, p.762. 

9. A.A.rJia:30B H AP• IIpenpHHT OIDIH, P9-3932, ,llyOaa, 1968. 

IO. B.H.AHOCOB, Kl.H.,lleHHCOB, rr.T.lliHIIlJIHHHHKOB. IIpenpHHT OHHH, 

10-4930, ,lly0Ha, 1970. 

II. B.H.Aaocoa, D.H.,lleaitcoB H AP• IIpenpHHT OHHH, 10-3002-1, ,llyOaa, 

1966; B.H.AHOCOB HAP., IIT3, 3, 1968, 224; 

B.E.AHOCOB HAP· TpyAH BCeCOD:3HOro COBe~aHHH no ycKOpHTeJIHM 

:1apal!CeHHliX ttacTHU, MocKaa, 9-16 oKtaOpa 1968 r., M., 1970, 

BllliHTH, 669. 

12. B.H.AHocoB, D.H.,lleHHcoB, B.II.,ll,.rntpHeBcKHU, B.B.l{oJILra. 

IIpenpHHT OHHH, 9-8496, .llyOHa, 1974. 

13. B.H.AHOCOB HAP· IIpenpHHT OHHH, P9-5873, ,llyOaa, 1971. 

14. B.H.AHOCOB. IlpenpHHT ORHH, 9-8422, ,llyOHa, 1974. 

15. B.H.AHOCOB HAP· "MatepHaJIH II paOottero COBe~aHHH no H30XpOHHO
" MY UHKJIOTpOHY Y-120 M, OHHH, P9-6241, ,llyOaa, 1972,101. 

16. B.H.AHOCOB. ,llonOJIHeHHe K CHCTeMe 0H0JIHOTettHHX nporpaw Ha 

4'0PTPAHe, T.I, OHHH, EI-Il-6805, ,llyOaa, 1972. 

PyKonHCL noctynHJia B H3AateJILCKHK OTA8JI 
IO Mapta 1975 r. 

~-


