
OB'hEAHHEHHhm MHCTHTYT HAEPHhIX HCCJIEAOBAHHH 
JIABOPATOPHH HEffTPOHHOff <l>H3HKH 

c 3 lfl/. lv1 

h - ·J y 9.., Ha npaaax py,w nuca 

P. 3 . EA r D,A CAPOB 

CHCTEMW YUPABIEHHSI 
MEXAHH'-IECKHMH 

u 

HEHTPOHHblMH UPEPhlBA TEISIMH 

260. fipHoOpbl 3KCDepHME!HT8JlhHOH cl>H3HKH 

ABmoperfiepam 
auccepmau,uu Ha couc«aHue y'leHoii cmeneHu 

HaHauaama meXHUI/BCHUX HOJH 

r. ,lI.y6ua, 1971 



,, 

,-

,_ 

,. 

Pa6ora BbmonHeHa e lllH311H0~3Heprent'!CCHOM 11Hcrnryre'. _ 

, Hay1rnL1ii py1.oBOAJ1TeJIIi: 

·/l.oKrop· ,-hu:iuKo~,uareMaru'teciwx HayK,' - ' '0 :'fl CTABHCCKJI H. 
_'+' ' ' nporjJeccop ,, . . , 

-~-

Ocp~I\HaJILHLie. OililOHeHTLI: 

(,-·\ -- -

/l.okrop 'I'eXHU'leCKux _HayK, npoq;eccop _r. H. 3AEHf/KHH (OHf/H). 

_ K~H<Juoar -q;u3u~o-,iiareMaru'tecK,_;x HayK -_ C .. -- A,1.' Kl}JI EEH J/ ( /fT3<P ).' 

-BeAy~ee npeAHPilHTHe: 
' - ~ 

Hay'lHO-UCCAeaoeaTe/lbCKU{t UHC;UT!JT aT0,\tHbtX pea~~OpOB, 2. AfeAeKecc.', -- : , ' ,,-- - ' ' ', 

'c---
-~, -- ,. C{,,/ ' ., ,i ' . -. . ·, •·· .. 

,- _-:~, 
-AaTOpecpepaT pasocJiaH 1971 _r. 

3arruna JJ,IIccepTa11,IIII cocToII_TtH il6 .. I '(, 197Lr. 
'I ,' .' I ' \ ' ' ' . .. ' .,..,,,, .: ~ 

Ha saceJJ,aHIIII O6neJJ,IIHeHHoro YqeHoro CoaeTa JIH<I> n J151P. 
.0115111. r op. L(y6Ha MocKoBcKoiI 06JiacTl1, KOHCpepeH11,-saJI JIH <I>'. 

C)JJ,IIccepTall,IIett M0,KH0 031-IaKOMIITbCH a 6II6JIIIOTeKe 0115111. 
\ . ." - . . ,. , °', ' ·i • ,' 

.-
/ -Y'leHblH CCHperapb Coeer_a 3. H. HAPHtAB~HA. 

\. 

~~ 
>_-_---_ l 

/ 

''I 
' 

',I 

:_ \_ 

. 
~ 
~
~ 

:t 

OE'.6FJUIHEHHHtt HHCTRTYT RJJ.EPHHX UCCJIEJlOBAHH'1 

1IAEOPATOP0ll HEtlT:EPHHOtl ~Hsmm 

0 
Ha npaBaX PYKOilllCU 

P.&.Eari:iacapoB 

CUCTEM!i Yll.PABJiEIDUI YEfiHWIECKHMU 

HEijTPOHH!iMH OPEP!:f~ATEJIIDlH 

260. Ilpn6opu 8KCITBPHM6HT8JIJ,HOll q>mHIKIJ 

A B f O p 8 ~ e p 8 I 
0 

;zumcep-i:filUlll Ha· COUCR8!Uf0 YtI6H8tt CT0ll0HH KOH]tll]t8T8 

TenHqeoxax HayR 

1
------- ,~~-c,~·,,--,-,, 

ec-~e,U31i0.:.L:.'J;:; : - ·,, : ' ' 

I ..,.,.,,,..,,.,l-_1 7 ---1 .. ~• ~.-,--- ... --- - • ,
~V1...-:...:.-t,~ L·...-...,.·l.;,::;"1-·"~ll:: .• ·.._ r 

6&1~}.t:,1~~(~•::,• ;,~I '.• 
.-._r...,_..._~ . ._._,__,. .• ...,.--=.:,;..-• -- "·-:---"• ·,:"·--

.1(y(5HQ - !971 



; i 

B noc.ne.zume. ro;ziu Me,1tne1mue uettTpoau cTaJrn 11aru11:m cpe,1tcT11ou 

· .. llCCJIB]lOl!8Hl!fl Tl!epib!X TeJi l1 l!Ul]lKOCTeli. 0Cll0l!Haff ,mcnepHl.leHTaJII,liafl 

. 88}l8tia; KOTOpaH pemaeTcn· IlPH npo11e;ziemm TaI<1!X l1CCJie]lOl!aHllfi, COCTO

. H'l' B ll3Mepeflmt SHepreTHqecKoro 11 yrJI0l!0ro pacnpe;zieJielil!.ll pacceHHHlilX 

iieil'l'POHOll. 0,1tHi1u n-a ociio11nwc ycnomdi npoBe}lemm TaKHX nccne;zio11aani1 
. . . . . 

HBJifl8TCH no11ytieiine .nyqim11 .Me,1tJIBHHNX aeilTpoao:s onpe;zieJieHHoli saepr1m. 
. . 

B pasm1qa1:JX . mccnepnMeHTax ·c nyqltrulll. ue.zvre.irnwc HeiiTPOHOB BpeJm 

· ::· · , ·_:npoJleTa HCilTpOH~D / r· Me:rpa/ HWW)lll'l'CH ii }lltanaaone ro-5;.. ro-3 Celt. 
/"' ,' ' . , . . . 

,; · -:-nosToLiy 11oauoano paa;zieJiemrn HeliTpoHoB c n0Mol!l1>10 uexaanqecKl!X ycTpo-

·, ffCTD - ~;~-;Da!reJiell.· B iiaCTOfllllee .BpeWI MOJKltO OTMB'l'ltU CJIB}lylOl!lHe 
r·,·· . . .. . . . . . 
-0Cinacr11 npnuenemm 1.wxaHnqec1mx neil:rpoHHl>IX npep1maTeneii: npeoeipa

e; 
aoBanne Henpepunnoro nytuca peaKTopa noc:roHHHoli uouu100TH 1l mmyJII,c-

m,rit, MOIIOXPOM8TH38UlllI nyqKa. HeijTpOHOB, npm.1eneane B KatteCTl3e KOJIJill- : 1 
. ' . 

· MaTopa npH paeio:re c DP8II!8IOllll1MCH 1cpnc:ranm1t1ecmm uonoxpouaropou. 

Ilpu llCilOJIL30B8HUH uexam1iiecm1x yc:rpoliCTB )'.(JIB paCiOT C HeilTpon-

. Hl:l!lll nyttitaMU OCHOBHOtl. aa;ztaqell .IIBJifl8TCH CHHXpom1aa1um llP81!l6llH.II poTo

·POil. HslleCTHUe ·CHCTeMU 8JI6I<Tpt-1qec1toro perym1p0Bamm llPSll!OHHeM POTO-
. . . . 

: . :: pOB OCHOB8Hl» Ha npHIIIU!Ile ",aJieKrpnti.ecmtti DSJI11 • P~rymtpyeMUM napaMeT-
-: , . ·.··.·_,•:I_ ·.· .·, 

POil B. IIHX . .IIBJl_llOTCH ·YOJ!OB_a.11 x,apaKTepHCTHKa - pasHOCTI, qiaa /"qiaaa II I 
llpautel!H.II P~'.I'opol3. flpaie:1!1tt18CICH, citHX,POIIHOCT:& l3pSl!l8HH.II poropo:B ocy-

·. . ··. . ... .. .: •. : •· 0' .. ,- . 
II!8CTBJ!.IIeTC.II npt1 llUCOROCT~<Huu,Ho.tl. ttaCTOTe, onpe.nenae.Ltoit 1rnap1te.BW1 

renepaTopoM. 

IlpH n~cTpoen~n MoHoxpoMaTopa M~.ltJ!fHHJUX Heilrponon ocao11Hott aa-
.. ,. . , I ,, ,.· 
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;ta11eH flDJlfteTCfl oCiecne-qeHlle flOCTOflllliOil DpeMeHHOl1 38)leplK!Ui, T OTltpbl

TOro COCTOflHHfl npcpUBBTCXfl OTHOCllT8Jl1,HO HellTpOHHOA BCflUWKllt KOT07 

J!B,J (pop1.rnpyeTCR us ttenpepmmoro Heli'rpomioro nytma c noMO!llblO .nonoJI

HllTCJJbttoro npcp1.rnaTCJlfl. 06u-qHo BpeMelil!Bfl 38,llepl!CKa T ]lOCTllraeTCfl 
0 

j' ·:TaHODH(?,11 COOTDCTCT:BYJO!J\ero C)lEl1l'a [l1B3bl :BjJ8ll1CHl1fl poTopa OTHocwreJII,-

llO llBCTOTbl 11ei1TjJOHHl1X :acmi1lllelt, Tlp11 TBICOM MeTO)lC 38'ABIHIH T 0)lli03HatI-

118fl cnns1, MC)l(JlY sa)lanaeMofi waaoH 'f npa111emm poTopa 11 noJiy-qaeuoit 

llJ!CMf;IIHOH 38,l\Cpi!KOl1 T 6y]leT l!h!TIOJ!Uf!TI,Cfl TO.iII,!{O B CJlytiae' ecJm ttac-

TOTa LV npall{emrn poTopon Duco1rncTa611.:1r,na. ,lieticTlmTe111>tto, noc-

l\OJJbnY T ~ ~ , Ct;J1H .n;arrn ooecne1I11T1> 11)).caJ11>HYi0 TO'tlttocT1, no]l-

nep:s:amrn napaMeTpa 'f /o.'f =0 / , li6CTa0HJJI,liOCT1> tlBCTOThl 

W Henocpe,ncTDeHHo 0Tpas11TcR n neJJHl!HHe Dpe1.1e1rnoil sa,nep.lKKlt 

T • MottoxpoMaTop I OCHOMHHhltl Ha 11CilOJII,30DBHHH peaKTopa IlOCTORllliOH 

MOtr~HOCTH, - 3TO 81lTOHOilHafi ycTaHOillta I B 1mTopofi CJmxpom1aE1UHR Bpa

titemm pOTOpOE .2{0CTl1r8eTCR ripn EHCOICOll CTa6mII>HOCTH qacTOTl,I. 

HacTOflll{aR paO'oTa ITOCDfllllBHa C03)l8Hmo CHCTeUH ynpaBJI8llli!l npepN

Da1'eJieM MOHOXpOMBTopa !.lC)lJICllHhlX Heul'p0l!Ol3 Ha llllflYJibCHOM CiUCTpOlt 

peaKTope /HEP/ n r.nyo11a. noc1<onbey B uoaoxpouaTope rnaBHmt ycno

mieM RBJIReTcR o6ecneqeane noctoHHHoil Bpeueuuon sa]:lepmm T, cirnxpo

u1rnau1m npatl.!emm poTopa npep1rnaTeJm c tiacToToll MEP, ocuoBaHHaa 11a 
0 

np1rnunne ll:me1tTp1ttiec1<.11ii Ban1i Henpne1rne.1,m ns-aa HecTa611n:r.11ocTH noc-

Jie){liett, CQCTBllJlflIOllteit 2 % [ I J ~ 
· B ttnc.cepTau1m npe){JiaraeTcil npnmum f 2 J cirnxpoHHoro Bpamemm 

po To pa C HecTaei1m:r.Hofi tiaCTOTOit m.myJil>CHOro UCTO'lliltKa .Heii.TpOHO:B 1 

oorJ1ac110 1t0Topouy nemmma _BpeueirnoU aa]lepll!:Hll T oTHph!Toro cocToRHllH 
. ,. 

npopirnaTeJIH OTHOCl!TeJil>HO _ HettTpOHHOI'O 1umyJ11>ca flB.llf!OTCfl aattaDae!JhlM 

napaMeTpou; ycTaHaBJIHBaeTCH ll no;zmepimnaeTC.li He rpasa BP8lll0Hllfl POTO

pa; a Henocpe){CTBOHHO BCJIHtrnHa T. 

l 
J 

i 

l 
l 
' 
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I1p11 npaKTl1tiecKou ocymecTBnemrn npe)lnoxenttoro npn1uuma pema

Jiac1, sattal!a o6ecneqeHHR CUHXpOHHOCTH Bpall{eHHR pOTopa C H8CT86llJil>

HOfi aa.naBaeMott qacTOTOli. YCJJOBHe CllHXpOHHOCTH Tpe6yer paBeHCTBa 

llaCTOT D JllO()OU LIOM8HT Bpe11em1. B .naunou CJiyqae STO oaHaqaeT, l!TO 

Kpa TKoBpeMettttmi cpny1<Tyau1m 11 ttJIHTeJI:r.ttaP11ecraO'HJII>ttocr:r; qacTOT!l noB

TopettHn mmyJII,COB i!l;P ,l{OJl..11:lili B TO.l!HOCTH OTpai&:aT.bCR Ha l!aCTOT8 Bpa

ll(eHllfl POTopa npepUBBTOJifl. 

Ha paaJJHtIHhlX ::JTanax coa)lamm c11cTe1.111 ynpaBJieHHH npep1rnareneu 

MOHOXpOMaTopa ){JIR HEP' pa'apa6oraH!:l ){Be ycTaHOijKH. IlepBafl H3 HHX c 
-~.- ~•-,-w ~ 

I966 I' npl1M8HH@l'Cfl ll MOHOXpoMaTope .ztBOitHoro cneKTpoMeTpa Ll8.2{JI8HllllX 

HeUT!)OHOB ( 3] • BTopaH, C ()OJiee COBepmeHHUl.!H napa11erpa1m, C08.ztana 

9 I969 r n npe]lnaanaqena ){JUI npuueuemrn 11 npoeKTHPYIOll(eMcH cneKTpo

uerpe M8]lJl8HHhlX HettTpOHOB ua OOHOBe HBP-2 ; B HaCTOHll{8~ BP8Mfl ara 

ycraHOBKa npHMCHHeTCfl B cneKTpOMeTpe !.18.2{JIOHHUX H8UTpOHOB na HEP-I. 
PaspaOoraHHblO CUCT8MN MoryT 6U1'I, l1CilOJII,80ll8!Ui l3 pa6orax, KOTOpue 

rpe6yK>T npe~~iHottiio.£r CHHXponHaaum-1 HJIH CTa6HJIHaamm Bpall{eHIIR poro

poB. 

llplll.18HReM~lt HettT~OHHHlt npepuBaTeJII, no KOHCTpyuumi npocr, llo.zt

BHZHafl tiaCTI, ero npe.noTaBJIHet co6ofi .ztIHtraTeJII,_ IlOCTORHHoro TOKa 

4Ml1-I2C, Ha BaJI Koropoi:o 11 nacal!teH porop. 8JieKTp1111ec1<ne rumyn:Iiou, 

no)lanaeime. Ha cHcre11y ynpanJtettnfl . npepullare.neu, cH1ma11rcfl o · poropa 

O)lHH pas. aa "o6opor, B l!Olt8HT OTKpHToro no H8ltTPOHHOMY nyllICY COO!OH~. 

Hilfl. J{!I;qi~HOM mmyJI:r.OoB C npepuBaTemI OJiyXllT z.t~rHISTH8R l'.~JIOBKS • 

IIpep!ilBU1'8JI1, IlOCTpoen Ha IlO){W}IIlHHltOBHX yanax. E,!tI1HOiBeliH08 Tpe6olla

Hi1e K npepUllUT8Jlll, - ieC'.IKOC1'1> CBH3H BaJia )lllHra:remt C pOTOpOM. , 

· Paspa6oTamiue'· c11cre1.1~ npiwerum110:r. .ztJIH ynpaBJI8HHH paa1111trnwrn 
. . . 0 . . . 

npepHBaTOJIRMH yKaaaHHOij .ROHCTpyK~HH. IlpwieHHJIHCl> porop~ B8COM .ztO 

45 Kr np11 )lHaueTpe 200 .. 400 MM. BpallleHne 'po1'opo:e ocyuiec1"11Jianoo:& 
• : • ·._ • •• • - ; r • • 

· B BOS~yXe. JlO. nepJlqiepltiili~tiaCltOpOC~rH IOU JI./CeK. 
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B nepBoti rJiaBe ,zi11cccpTa1.um: I/ npnBoitUTCH oe5ll!ee on11cam1e ){Eoll

uoro cneKTpOlleTpa llB)tJieHHUX HeP.TpOHOD, 2/ HpaTKO nanoJ:telil:l Cl38){emrn 

0 peaKTope HEP, 3/ oc5cyllt,118'.'lTCH OCHODHUB qiaKTOpll, onpe){BnfllO!;{lte paa-. 

pel:leHtta cneKTpouerpa ue]tneum,rx HBtiTpOliOD, 4/ ]{enaIOTC!I llUDO,ItU OTHO-
. . ' 

cnTeJil>Ho Tpec5yeuoro ;tHanasoua mrnpocTei! Dpail{emrn poTopa npepuBaTefil¾ · 

Jtllanaaoua aa,tamm 1Jpeueu11oi1 aa;liep,um T n TO'lll!OCTlt ncMepr.mmm T. 

I/ J{Dot\Holt cneuTpo:ue:rp . [ 3] IJ8.l(JI8IIHUX HeitTpOHOll JUI!l-I 

/WHI ~ JlllGilllDU m.my1.1,c1111H HeiiTpOHHU:1/ npe)li!U3H8'll6l! )Vlfi ll31Wpe1rnH 
·2 

]l:!laa,nu ;!{m}:ipepomuiaJil,1mx ceqemtU paccemmn neiiTpo11011 J ~ -~ F 1Je-

i:1ecT1H11m .J.l 1mTcpnrde aHeprHll 0,005 - I an uonoxpoua:rwrecr.ux uen

Tpo11on, na,ila!O!l{IDC Ila o6paaeu. B Ka qeCTllO 1reii~pOHHOI'O UCTO 'll!Hllta :n 

cmm:rpoue:rpe ncnoJI:i:.syeTcn mmym:,cm!tl OucTpui1 pen.tTop. Ilp1111u1m pa6o

Tl:I cneuTpoue:rpi:. OCHOB8J! 118 JJ8T01{e :upelleHU nponeTa, ltOTOJiUU flJ'l!llOlUl-

6Wfi Hal! ;um llU)\e:rremrn nepDHqmn;: 11onoxpo1IaTUtieCKUX HeiiTpOHOB, TaK 

Ii AJIJI UB!lepemm auepreTil'lCCKOI'O CilCRTpa IW!lTpOHO!l' paccemumx l!IJ 
. 0 

OC5paaue. CileRTpO!!.O!p p,!U!-1 UO~eT ()UT.I, pa,}AOJieH Ha U!)HOXpO!.!UTOp U 
0 

ooCicrBenno cneH:rpoueTp. IlponeTllafl Ciasa ~01mxpoua:ropa 12 u. Ilpe-

j)!i:!!a:rem, m.!ee_T ;{Ba cYelim.tt po,;opa c paanyco11 npmmaHu il(eirnn 2 M u 

5 u. ].{l!all:J!rp powpa 200 1m., pasu(?p 01ma na1teTa IOO)(IOO uu. Cueu-

1me pofOJll 11 pas1ml!l!afi c1topoci1, llpa!.!ieHim por~pon noa:eoi1H1>T pa6oxa

u, llO lWell BHepreTlllleCKOU jUlall830HC OT O ,005 Ao I SB O qiy1muliell 

nporiyc1m1rnn ~ I. ? 
.. 2/ · PeaKTOj) llBP [!] , rulK · I'8R6jJaTop cwnn lllillYJIJ>CDl3 OCill81{8CT 

011e,cy10nunm xapaKTepnc:r1mmm. Jlm1:ei-J.Haa necTaCiWll>l!OCT1> . qacToTu 

'·.;. ~ 2 j, KpaTitOllpeUeHHHO g/JlyllTYaIUlll 'laC1'0'.rli AOC~llraJJT 0,4 %- ]{mi-
. . . . . 0 

:rem.HOC'f.I, mrn;yJil>COll LtODUIOCTll na llOJcyll~c:_o~e __ ~"."' 36 imcelt /peaHi'.~P= 

u.utL pemm/ • . · . 
···-···~A"'•· 

, I 
l 

I 

I 
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3/ OoabJmm, naplll!e:rpo11 )tllOUHoro ·cnCKTpoJ.1erpa !JC)tJIOHHUX Hell:rpo

HOll irnJinht.H pa3peruem1e, Itoropoe onpe;tenHeTcH cJie,cy1>ntm.i11 qianTopru.m: ;, 

n/ .AJU1Tei1II>ilocnl() m.mym,ca Hel!rpoH011, ucnycnaeuux Hel!Tpo11Hill! l!CTO'l

mmou, 6/ JVIHTen1,uocT1>10 OTKpHxoro cocxoHHHH npt!pliBaTenn, D/ roq-.1 

Ho&n10 noiu;ep,mmrn llpeueHHoil 3a,11epxKu T, r/ 11peuem10M 11eonr.:,e.l!ene11-....,. 
Hocu10 perncrpa1um 11et1Tpouo11 ,11eTeKTopou, .71/ •reo1JeTp1111ec1rnuu qiaH-

Topauu, 0CiycJia11n1111a10ll!mrn 11eonpe.lleneuhoc:r1, iiponeT11ux Oaa cneitrpoJJeT

,pa, e/ i:mpmwu xauana 11peuem1oro auam1aaTopa. 

4/ Ila oc110.BaHm1 i1p0Be,nem1oro paccuorpemm ;tocrmu11.toro paspewe

.tnm cnen:rpouerpa JUiH-I onpe.ztenemi1 Tpeoo11a1mn n c110Te1te ynpa11ne1111n 
( . 

npep,rnaxeneu uouoxpouawpa. To quo en no)Ulepxamm 11pe11e11110.n 3aAep.n-

KH T - ~3 uKceR npn c1topocT11 1ipa1118mm poTopa 1000 - IOOOO 06/ium. 

JlnanaaoH aa,11aH11H T ]1Jlll TpeOyc1.1oro ,lliepre_Tl!llCCKOrO )Il18fla30Ha pa60TH 
·-· llOHOXpoUaTopa np11 12-Tl! JJCT$01101t C>a3e - 000 - 12000 1.!l<CeK. 

Bo llTopoli rJiallc AIICr!8pTa!.Ullt Ofil1Clill8CTCH I/ Ilpl!IIIUlll cmocpomt- · 

i aauun npa~euuH poTopa uexaHuqecuoro neUTpoHHoro npepuDaTeJIH c qac:ro 

TOii mmyJII>CHoro 11CT01lflllKa HetiTp0HOl•, 0CH0ll8HHIJfi Ha aa,llrumn uenoc

pe,11cTll~llIO DemttruHu 11peue1rnon sa.11epa1rn T, 2/ . cn~coe5 ocyll(ec:rDnemm 

<5UCTJJO,l1ellcTllYJOll!ett Cl!HXpOHllaa11m1 DPS!!tOliHH poropa O g/Jij"UTYHPYVJllett 

qacwron uunyJII>CHoro 11cro111,:ma Hel!Tpouo», 3/ t>JIOR-cxeua cucreuu. 

I/ fiomisano~ tiTo npn 11cnonI>ao13amm nv'im111ma "ane1t:rp.Hqecmt1t 

llaJ1
11 

'AID! cnttxpo1maaiurn llpa11temm poropa npeplillai'eJIJt c tiacw:ron llEP 
"- . ,.. . ' 

neonpekeJienuoctI> T ,nM 12-TH yeTpolloU-oaau .uosoxpouaTopa ue;tnennux 

He1l!rp~110D /f0 = 0,005 - I. 3ll/ , o_OycJio:aJieHnaa Hecra6Hm.Hcicn10 11ac_l 

TOTH l!EP, HllHi'CH ODJJ8)t8llfllll!UW g/8KTOpo1,1 cpe]tH }.ijl)'l'~ 11Cf01llil1ROB llpe

llt::Hlll:IX 1ieonpe;teniim100Tei1 11 cnex!l'poYe:rpe. llpe~11araeTcB npHmum cnn-
. ❖ . 

xpo1moro npautenrui powpa nenrpouuoro npepI:llla:reM o :imcTo:rofl mmy1u,c 

lloro llCToqmma HeUTp01IOB, OCH0D811Ill:lll Ha 38]{8Hi1H Benocpe,AC!rllCHHO :ne

Jllllfi1HH T. ~ho AOCTHraeTcH nyteu ynpaDJiemm llpruiteuneu po To pa cnrna-
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Jlal.!11, Dhlpa6aTI-U!8eMhlMll llPH OTKJIOHemmx JleJU!tJl11lbl T OT 387.iaHHoro 3Ha-

1!<3lHHi. nocJl67.iHee ocy111ecTBJlfleTCfl 3JieKTPOHHh!MH cxeMaMl!. 
_l 

Ilpm.1eue1ml:!n np1111~Hn ynpanJieHHH B{JaJJleHneM poTopa MexaH1r'!ec1coro 

11ell'rpo1111oro npep1,rnaTOJifl nepcxO.IlllT ll np;imum 11 3JieKTp11qecm1H :aan" ll 

CJ!C.IlYIOll(l!X tJaCTHb!X c.nyqanx: a/ llpH Dh!COKOCTadnJILHoH 1!aCTOTe llMllyJIJ,C

uoro HCTOl!HllKB HellTPOHOB ycTallOBJieHHOH llpcMeHHOU 387.iepZKC T 0.Illi03-

HEFUlO c5y,lleT COOTDOTCTBO.BaTI, c_paaa BPUIJ.leHllH poTopa, 6/ !Ipll 38.I\UIHHI 

T = 0 'AOCTnraeTCfl CllH~D3HOe llpalJ.leHHe poTopa C 3a.IlaBaeuon tJacTOT00. 

2/ 'foq1woT1, no.zuJ;ep)itaHllfl llpeMeHuott aa;z(epJK1rn T /mm paspemeH11e 

no (llaae D yirnaaHHblX tJaCTHhlX CJIYtJUHX/ O!IPC.IleJIHCTCfl, rJia.BHHM 0Cipa30M, 

c:renen:r,10 ,llOCTnrnyToii CllHXpOHllOCTH tJaCTOThl npall!CH11H poTOpa npepmiaTe• 

Jifl C 3B'ABHllOii, YRaaamrne B ~epBO~ rJiaBe Tpe6onaHim OTHOCHTCJII,HO TOI!• 

HOC'.l'U no,zi;zteplltalil1fl Dem!tJHllhl npeMellHOi1 38;1\epilutH T MoryT CiblTI, ntmomie .. , 

Hhl npn ;z(OCTlllltCHlrn BhlCOKOR CTenem1 CllHXpOHllOCTH :apaJJlClll1fl poTopa npe• 

p1rna~eJm C llaCTOTOli HeliTpOHllhlX m.myJI1'COB HEP. IlocJie,l.{Hee 03HatJaeT, 

IITO qinywryar.um qacTOTb! HeliTpO!lHhlX BCilb!niCK peaRTOpa ;z\OJI.1ltlll,[ B TO'llHOC-: 

Tl! OTJHlllCaT:&Cfl Ha CKOpOCTli. :apamemrn poTopa. 3Toro JJOlitllO ;z\OCTH% 

TOJll,ltO OCYlllCCTBJICHl-teM ,l.{OCT8TO'llHO 6blCTphlX npOl..lCCCOB peryJmponaHHfl 

n1ial!lelllteM poxopa. 

l1cnoJI:&ByeMhlli B Ratl8CTBe BC;z\yuiero ,l.\BHraTeJI:r, HOCTOH.Hlioro TO.Ka . 
ynpaD.ilHCTOfl no l\elln flKOPfl llMilYJII,OHWi ll llOCTOflHHlliJ li811:fJfll3:CHHfl-MU, 

Awi1rn'.L'y;zta ynprummoil{nx mmy111,coB nponop1u-1011an1,Ha oTKJI011eunnM ItOHTpo

JIHpyeuon 11emr1rnnu T OT aaAaHHoro aI1a1Ie11un 11 KoppeuTnpyeTcn no cHo

pocTH H8118HClill!I T Bo'· 13peMeHH. Ypo:aettr, IlOCTOflHllOl'O Hanpmrtemm ua 

;ltBUl'aTeJie naueirneTCfl B _TaHT C ll3L!CllelUICM T B M!9.JellT oqepe;nuoro :ia

uepa cxeuon KOHTPOJIH, OTIUIOHCIHIC cpemiero 3HatJemm llOCTOllllHoro mm

pma:e1urn na ,7.tBl!raTene onpe;tennercn 11aue11eHue1.1 cpeAHero auaqemm T -

3Ta CBfl3I, OCYIIleCTBJIHCTCfl qepe:, 1mrerp11pyioiqy10 cxeMy • 

i 

• 

j, 

-:- 9 .-

3/ ~~rf-CXUUa CUCT81JU ynpaJIJleHl-lfl CllHXjJOllliUU llpauteHl10M pOTOpa 

npephrnaTe;nn; C tJ8CTOTOil mmyJII,CHoro .vlC'fOtJHHKa HCi1TpOHOll npC;z\CTall

JICHa ua puc .• I. O.co6oe auaqettue 11 ]leiicTB1,m c11cTe1rn uuceT cxeMa Hop-
i, . ' • 

pe1tu1m. 3Tq ycTpOHCTBO fillJlfH!TCll anaJIOI'OM CXC!l, Jjl,!JlCJ1HIOll\llX npoH3EO,ll-, 

uyl() 1 l(OTOpue 3(Jx~eHT11BllO npi-1UOHHlOTCH lJ aIJTOl!UTHIWCHl1X Cl!CT0MQX Hen-
' . . . ' ~ 

pepUllllOro JlCilCTllHfl. B OTJil11!HC ~IlOCJI0/llll1X, cxeua ROppeHum:<' a11am1-

:rnpyeT CltopOCTl, l13MCH0l!Hfl Jll1CHpCTHO ;z\CUCTBYIOJ!{Cii liXOJ\H01i llCJ!lll-lHHbl -

aMilJUITYJll:J \11.!flYJU,Ca - 11 liLlpadaTUllaeT COOTllCTCTl!YKhi\lli.t ClU'HaJJ ynpa1me

nun·. 0TJO!Ollt:1U\C aun1mTy41.1 ll!JIIYJil>Ca' .nei!CTllYIOJJlCl'O ua DXOA CXCl!LI 

1wppemi11u,. nvonop1n101aaJ1hllO 11~11euem110 HOHT}Jom1pyeuoil JJe11wrnHu T. 

IlplU.!Cl!Bl!llC CXC!JLI l{O}JpOlU.tHn ooecne 1U1JIO D03!.IDitHDCTI, npoU3BO;z(l!Tl> 

HOHTpoJih lleJmtJttHU -T npu tt11am1:,: 1Il.1Cl0Tax nonopemm. BnaroAapH aw

u.y O.l<U3UJ10Cl, JJ03MO,!HJLl!J Clif,IM(l'l'l, IIMHYJI1'C C npep1rnuTeJ1l1 1 HOJ{anae11uij 

11a cxeuy ynpa1Jnem,rn 1_ TOJI1'KO · QAHH pa3 .3a ,;ciopoT powpa. 3wLi l!CK,mo-
• 

'llUIOTCH lJO:JJ.:YI:lChDi, ){eHCTlly!04He Ha c1-1cxe1.1y YllIH:tll11eHnn-, oCiycJIOJJJieH-.. 

llb!C OWll(il<aMl1 B naHeCCHl-lll O'l'l!C.TOlt Ha OKpy;;<HOCTl1 Cl111XJJOlil1311pyJOii.1ero 

,l.\1-\CKU, IlfHl!JCHfJC!.IOrO ~ CJ!ytiae MHOro1,paTHOl'O /aa oCippoT/ CliflTlUI l1M

IIYJl1,CO.B ~ 
,· 

E 'TpCTJ,C;f rJialle ,Zll,iCCep1ag1m . 0 yqeTUl,I MOl.!CHTa l!H6pl\llll poxopa 

npepUJi8TCJifl n na11a1JCTJJOD .ZUHtl'aTeJIH HCCJIC,l{:{IOTCfl: HPHTCPH.ii aaxDaTa 

DJJallle1111n po'l'opa npep1rnarenft ll peiiHM cunxpQ_HHOCTU c · aa;11anaet.10Lt 'lac;.. 
. . u . . . 

TOTOti, 4mrnMlll<U C1JC'l'C1,IU. 
'•·,l ' 

ilpa paccuoxpe1111» Al1Hal!l!Kll cm reuu ncc.ne}O'e:rcn peam~11n ee Ha 

ll03UylltaJOll!CC ll03,l.\CJiCTllllC, HCXOJlflutee OT l11lllyJ11,CHOrO HCTOtI!UIKa IteU

TpOllOB D . DH,l.\C qmy~TYUl.\Rli li ,l.\Jll!1'611LH0'1 HeCT<iC5Uil:&HOCTU qacTO'l'U, 

llo1maauo, qw np» · m.mym,clioM ynpa)lJ!emu1 -poTopoii, C5Jiaro,1iapn 

cxeue Koppem~ml AOCTl1I1aercn DhlCOIC_aa c:reneu:r, ycTOi!t1HllOC1'll CHOTeMU, 

0,nHaHO 1 pcumurn CllCTeMLI Ha ,llllHaMlltJCCJ{OC ll08MYlllCH116 l!MeeT ,1.IJill1'6JI!,HHit 
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xapai<TCP, B1lO,lll1TCfl uem, KOppeKUl1l1 no K,!JUTIWDpeue11111m Bo::ll,IYU1em11rn, 

PaccMaTpl1BaeTCf! ,llell~TDlle CllCTe!.rn np11 OAllODP8110HllOM qiyllKUl101111pOJJa

Hl111 UBDH KoppeKUlll1 11 l1MDYJI1CHOro ynpaBJI8lll1R Bpall1ett11eu poTopa. 

BDe,llettneM uen11 1rnppel<UHl1 no MC.l(JI8~bl!J BU31dyil(ell11HM ,AOCTHraeT

Cfl HeKpHTHIIHOCTb ,ll8!Jt'l'Bl1fl. CHCTeMbl K 3Ha 1rnTeJibH111J .ztJil1TO}lhHbl.M H31.!elie

H11flM llaCTOTbl eMP)JihChoro l1CToqe11Ka HeATpOHOll, Ha obHoBaHHll paCCMO'l'-

peHIIH npouecco11 ynpaBnettHfl 11pai11em1eM poTopa ,llenaKJTCH BUBOAU OTHocn

Ten1,Ho Tpe60BclHH» K 'llaCTO'.re m.myn1c1wro 11CTOt{IHIKa H8.lt'l'pOHOB, _Buco

KHe napalAeTPU C(JCTe!.!hl ,ll0Cl'l12'111.!U npn BblnoJIHeHl111 C]IeJlYIOllHIX Tpe6olla

' H11f1: a/ KpaTKonpe1,1e1rn1i1e. q,nyKTyau1111 

lt,!WtpOHOB · - . ~ 0 ,I /o aa C8KYH.ztY, 

'llBCTOTlil 1111nyn1cttoro 11C'l'Ot{ll11Ka 

6/ ]lnHTen111an HecTa6Hn1HocT1i -

HeCKOJibKO npoueHTOB, no 3'1'01.!Y napaMeTpy Cl1CTeMa H8Kpl1Tl1tllia, 

jT.11 Tpe60.naH.11R mmoJlhilIOTCfl Oea 1m1rnx-m160 cneu1ian1HhlX 1.1ep, Kor.na 

t{6C1'0Ta IlOBTopelillli Hel{TpOHli!,tX mmy111,coll 6n,1Je.14emteTCH Bpall(alOll(HUCR ~·---' ' .· 

poTopou. B liaCTOHuten--Ja,l(al{e T~KO.Bl,IM Rll}IH8TCH OCHOBHOfi ]lHCK lilEP, 

Tpe60JJ8HHfl K TI.lJl1M8l:l.Fi'eMblM 3}18H'l'p0Hlllill.! cxeMaM U KOHCTPYKI.UUI 11e

XSHl1t{8CKoro. 11ettrpomJo.ro npepuBaTenR Moli!HO cqiop1.1ym1pollaT1i Ha yc110-

DHH, 'liTO DO 3Myu(ehl1fl, 06yc110 .BlleHH!:18 8}18KTPOH!ibll4l1 CXeMaM~I 11 uexa1m

qecKoU CHcreMo'1, 11e .AoJi:;mu npeBhlmau Ta1toB1i1e, 06ycnoBneHH1i1e mmym,

cHhlM HCTOIIHHKOLI H8i!TpOHOll, Mexa1rn-qec1rnl,1 Heti'l'pOHHlillA npep1:rnaTeJIJ, MO

JKeT 6b1Tl, nocTpoeH Ha no.ztumnHHKOBlilX yanax. OcHODHoe Tpe60Dam1e K 

HeMy COC'l'OH'l'. D TOM, 'liT06bl·odecnet{HDa11acr, ~eCTKSR CBfl8J, poTopa C 

B8JIOM ,lllll1raT8'1fl, 

B 'lieT.BepTOti rJiaBe AHCC8pTa4.11H: I/ npHBO,llflTCH peaynr,Ta'l'bl 8KCne-
J' ., 

pnMeHTaJil,liblX l1CC}I6,1lODaHHit napa.MeTpoll H H8ite~HOCTl1 pa6o!l'U OHOT8MU 
- . . , .,,. .. - . . ' 

CBP-I /CBP .. CHHXpOHHaarop llP8lll8HHH <i)oTopa/ ~ paapa60!1'8HliOU Ha nep-
' '' -

DOM aTane peweHHR fiOC'l'SDJl8IUl,O~ 88]l8tIH ~ 1966 r., 2/ o6oy~]l8IOTC.fl 

napa.MeTp!,1 CHC'l'8Mhl CBP-I, 3/ npe7.tC1'8ll}I8lla \PYHKUHH paapewemm cneu-.. .o 
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TpOMeTpa ,lll1ll-I, 113Mepe1rnafl Ha T0flJIOBl1X HeiiTpottax • 

I/ Y CT8HOD!(8 CBP-I l1MeeT 'CJI0m'!Otlll18 napaMeTphl: . ,lil18fl830H 3a.zia-
. ) \ .. 

JliJOMblX allatzelll1H DpOJ,!OHHOi! 38,1.(Spl:tlnl 'f - OT ·ruOO ,liO 20000 !Jl{CeK /yc-

'.l'all81JJll1BaeTCfl t!ep03 IOO M!WeK/ 1 CKOPOCTI:, Bpall!81Hlfl poTopa" npcphlBa

TOJlfl - 1200 - 4000 06/Mllli, paclotiafl ttciCTOTa B CllCT~Me - flO,l(eJieHHBH 

t!RC'.l'OTa cep1rn HMllYJJbCHOro HCTOtlH11Ka Hei1TpOHOB Ha BhlXO,li0 Cll:eT\!lrna I 1 

CM.pHc.I, - .20 - 26 m.rn/ceK npn ,lionycn1Moif HeCT8611JiI:,HOCTl1 ± I %
.Unm1ason aHa}IeHHti T pucumpeH .zlO 2tJOLl0 MKceK .l{Jifl 0Ciecnet1e1mn 11ccne.zto• 

Damltl c 11xono.ztHl1MH" HeUTpoiiairn. 

8ncnepuMeHTaJ11:itto0, oripe.zteJieHHe BpeMeliHOro pa3peweH111t np11 paO'oTe 

ycTaHOillUI CBP-1 llPOil0l(l1JIOCh C pa3Jil1qlihlMH Mexatn1qecKJ1Ml1 Cl1CTOM8Ml1. 

Cnnxpomrnau1rn npall(eHH.R poTopon npo11aBo.l{1mac:r, nepnoHaqa.iI::r,Ho c aJieH

TpoHHblM 1!8CTOTllO-:-MO.ztYJil1pOBal:IHNl.( reHepaTopoM, a ,mTeM - C OCHOBHb!M 

,lillC!WM .HEP. Ila pHC .2 llJ)HB!),l(l1TC.R p'eaym,TaT l13MepeHH.fl BpeMeHHOI'O pas~, 

pewemlll c11cre1Jh1 CBP-I np.11 CHHXPOHl138Ulll:I Bp811l8Hl1.fl poTopa npepuBaTe-
' . . 

Jlll DecoM ~ 20 KI'· /.1lHSM6Tp 200 MM/ c qacTorott lieiirpoHl:INX lWDYJiliCOB 

MBP. CxopoC1'b ·DpauteHHa poropa - 3000 o6/M11H. BpeLl!I .HenpephlBHOtt pa

()QTH :apeMCllliOI'O. aHaJmaaTOpa npH CH.flTH.11 xapaKTep.11CTHKH "A 11 - !2 11ac. 

UocJie ,l(0CHTHt18COBOI'O nepepLIBS /yCTaHOBKa · npO.l{OJllltSJia pa6o!l'aU,/ npo-. 

De]leHo noniopuoe .HaMepeu~e - 1tE11
, cnpeim HaO'opa ct1:e!l'a l3 RaHaJiax. aaa-

·. . ' . 
Jil:l38TOpa 9 '1:SOi ilpH yueHbmeHHH T .ztO IOOO MKceK l3p8M8HH08 paspemeHHe 

. . ' , . r . . C, . 

C11C.T6MH H3M6Hlt8TCft .zto O ~ 75 MKCf;lK' npH YB6JUl'l:8H.HH .ztO 12000 MKCeK -

I,5 MRCeK. 

KaK noKaaaJta .ztJIHT8JibH8ff 8KCRJ1yara1tHH, CHCT8Ma CBP-I Ha.zteaaa B 
paeioTe. B !l'eqeHHe O,?tHOI'O LUUota H8M8J>8HHif /HeCKOi§I:iKO CyToK/ CO'O.R B 

paeio!l'e CKCTeM~ He HSOJI~~aJIOODt 

· 2/ DO'cyll['AeHHe napuerpoa ciioreui.l CBP-l. npoBo.ztHrca Ji cpaBHeHHH . 

C ony6JIHKOBSHHOti ll . [ 4] . • oc~o:sazrnoa. :Ha. npH~4Hrt8 11 8Jl8K!l'PHll80KHit . 
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46·I03 
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I40 145 ISO BOMep KaHSJla . 

N 
4I•Io3 

6 

0 
140 . , 145 . 150 . Houep K8B8.1la , / 

~c. 2 • Bpeueaaoe paspemeime CHCTeuu CBP.CI npH T = 5000 MRCeK. /mHpHHao1 ~ '. ' . ', . 

Kli.H!lJia BHaJlHS a.Top a O ,25 • MKCeK/ •. c',mxpOHK3 tUlJtJI :!1)8.llleBJUt poTopa 
c 'IaCT0T0lt HEP •. 
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D8JI 11 l1 HCflOJll,30D8H1111 B iiatJeCTBe lle.ziyuierO-]llll1raTeJI.fl flOCTOllHl!Oro T0-

1rn. PaGCIJOTpCHLI pa3Jill1.J.HLle peJKllMhl pa60T!:J CHCTBMhl CBP-I. 

J 3/ CllymcuHn paapeweH1m cne1i-rpoMeTpa J.(11H-I naMepeHa no ynpyro-
~ .. :~ 

M'l pacCC.flHl1JO HCiiTJJOHOB C 3lieprnen 0 ,027 3D' Ha aJIJOMHHl1l1, PaapeweHHe 

cmmxpoMeTpa uo CiOJihwei! npoJieTHDi! 6aae - "'12 M1,ceK/M. 

B muon rJiane ,AncoepTau1111: I/ om1c1iwaeTcfl cy~ecTDo Mo.21epHHaa

UilH cne1:tTpO!.!CTpa .lU1H-I l1 npoeKTa .:.(Hli-2, 2/ paccMaTp11.DaeTCH KpHTe

pl1ti npnMeHl1MOCTl1 uexam1t1ecxoro npepmiaTCJ!fl llpOCTO!t HOIICTPYKl.(1111 -

6ea ll8KYYMl!po~aJH!.fl, 3/ Olll1CLIDOIOTCR OT}Ul'l.UTeJII,Hh!e CTO}JOHhl B llOCTpo

emrn l1 .ztet\CTlllHI Cl1CTe!JLI CBP-2, paapa6oTl1HHOLi Ha 33KJ!lQ'q~1~eJII,HO!J 

aTane pewemm aa.ziat111, nocTa:aJieHHo·n l3 .2111ccepTaun11 /I969r /, 4 / npu

no.ztRTCR peayJI1TarLI 8KCIICpl1MeHTaJI1HWC HCCJIC,2lOBaHl111 napaMeTpOB CllC

TeMLI CBP-2 no ynpa:aJielll1IO paaJ!l1\lli!.il!l1 l.lCX8HHtJecmwl-1 CHCTeMaMH. 

I/ .Ilpolle.zteHHaR I< 1970 r 1.10.ziepHnaaUHR cneKTpbMeTpa mm-I nan

panneHa Ha yBeJIHtJeH11e c:aeTOCHJihl H pa::ipewe111rn cneKxpoMeTpa. Mo.ztep

Htrnauim Cll0,lll1TCH_, ll OCHOllHOM I K npr.ueHeHHIO HOBOro npepu.tlaTe]!.fl, po

Top Korop_oro m.i:eeT .2111a11er~ 250 MM /aec 32 1<r/ l1 paccirnTaH Ha Bpa

!llem1e .zio 7000 o'5/Ml!H, 11 aa11eHe ct1eTq11ImB cm;o-5 Ha B11coHoa~eK

TUBHhle c\leTqHKH, aanoJmemme 3He. 

ilpoeKT l(llH-2 paapa6oTaH nJHWtHHTCJ!I,HO !( peaJ,Topy l'iEP-2, Bhl

COKHe napaMe1'pU .n1m-2 uoryT C>Ui'I, IlDJIYIICHU npH Bl,JIIOJIHeHl1"11 CJie.ztyro-

11\liX ycnoBHti:, '5aaa MOHoxpouaropa - ~ 60 u., BTopaH npoleTllaR daaa -

~IO M., .ztJIHTen1Hoorr, He~TpoHHoro HMnyn1ca nocne npeph!BaTenn -

~ IO L!KCeK { 5] • MaKc,11uan1,Hafl CKOPOCT!, BPSUleIUm POTopa npeph!BaTeJI.fl 

- 6000 06/ium~ 
2/ 0CHOBHafl uen1, p.aapaC>OTKH CHCT6Ml:l CBP-2 toCTOHT .ll llOhl:lllleiHU1 

cxopocTH llpa111eHMH poropa npepuBaremi. ilpocTo!I'a npm.ienneuoro ripe

puBa!I'eJIH - O'AHO l18 AOCTOMHC~ll paHee p~apa'5oTaHHOli C11CT8MLI CBP-I. 

,:, 
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>i .I' I ' 

HoKaaaHO~ wro YBOJiijtJOHlle CKOpOCTll BP81ll0HlUI poTopa npep1maTCJill D 
' , 

l • 

BOS,llyxe Ba. CtJeT fiO]tllO.ztllMOit H ,llBlll18TCJIIO IAOll\HOCTll uenecoopaauo ,llO 
. ~. . , . 

. nepnqiepHliHOi1 CKOpOCTll poTopa IOO u/celt. Ila OCHOll8HIUI HauepeHlli1 

sarrpaT Sllepl:'}IU Ha BP8lllChl1C pOTOp8. D B03]U'XC ,ZlCJiaJOTCH llblDO]lbl OTHO

.CllTCJil>HO MBKCl!MaJII,HOH MOlltHOOT~llJiltTCJill, fillT8101llero ,lllrnraTL]lI,. llpu'!. 

MeHfUlMUti B CBP-2 YCllJiltT8Jl1, pacc,rn:raH lia MaKCllf,48"1,JIYIO ~WCOAHYIO uo111-

HOC1'1, ~ 'I1tllT • 

. 3/ OTJilltJlle CBP-2 0~ paHee paapa6oTaliHOU CEP-I COCTOl1T B oei

ll\OM nocTpoemrn /plic.3/ u HCCltOJil>KO lUIOM cxet.iHOM peweHllli pn;tta ycT

pofiCTD. fipmrnHeH PHJl. HOIINX YCTpOilCTB, OCOCioe M8CTO cpe,llH l<OTOPwt 

aammae:r UllqJpOllaH Cl1CTeMa aBtOKOpDCltUlni ~pei1W13 CXCJ.1 t onpe,itCJifllOJlll1X 

BC11lltJl!HY T. Al!TOKOppe!(UliH noaB011HCT ]lOC7HtJ:b BUCOJU1X CTa:r11ttec1m~ 

. napaJ.leTpOB Cl1CTCUU CBP-2 ~ Ul!!PPOl!Oif llSUOi:IITC]II, Dpeu,e.tmotl: _aa.zteplitltll 

/pHC .4 / noaliomr:1T OCYl!lOCTllJlflU, KOHTpOJII, paeiOT!i CHCTOMH B 11.CJIOM 

nyreu nauepemm n~nocpe,ncTBenno ·. iieimttmibl · T •. Blle;tte1meu nepeMeHHott 

8a,1tepimn, · mmel!Hoii, cxei.rn. nponyc1ramm, i»o1nmpoDaTemt 7\0C:r;iranTcn 

lllWO,llHUe ycnomrn .l{RH 88XB8T8 BP8!!\elil1H poTopa l! pelitHM cnuxpriHHOCTll 
0 ' 

C aa,.ztaBaeuofi tJaCTOTOll tu.niyJI»CHOro llCT.OtlllHita 'aei!l'pOliOB. . 

AnamrnnpyeTcH ,1telic~DB~. ycTp.oiicT:na aBTOKoppe1tUllH~ llo1m3ano, 
I f'' 

. 'IJTO omlll5Ka perym1p0Balil1H y·cTpollcTBa BDTOK8PPCKIUIH LIOECT (jl,I~!, ,.ztOBO- • 

){eiia ..no npeHeCSpe.xm.10 11anoro aHat1eHl1H .no. cpa11neli11n ·.c WJIYKTY810lf1Jd11 T • 

. 4/ YoTaliOBRa CBP-2 weeT CJI8ltYD!lll18 nap'SMCTpu: tiaCTo:ra llUllYJILC-. 

noro HCTOtJHllKa He.tlTPOHOB . 90 - .130 mm/CeK np11 ..nonyCTlWOi1 Heciia-. . . 
. . 

C>l!Jii.HOCTll ± I',5 %- PaCioqan 'li8CTOT8' B cucreue - IlO,.zt8Jl8llllaH CtIOT-

.tIUKOM I /pnc.3/ tJSCTOTa ·11i111yJ1I,OHoro UCi'OtJmrna liellTPOllOJI - I8 - 26 . . . .· . . . .. 

llt.m/ceH. YCTaHBBJlllBaeuaa KpaTHOC:r:& ii:aCTOTU BpanteIUU1 po,:,opa npeph!-. 

ll8T81IH OTHOCHTCJII,110 pa(foqeft tIBCTOTU - OT l~I ){O a:r'~ · MaRCHMaJI»HaH · 

CKOPOCTL BPBII\OIUlJI POTopa npep1maTeJin ]lJIH HCilOJI»Byeuoro D KalJeCTBe 
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:PIIc-.6. Bpeuemroe :Paapemeaaa cucTew CBP-2 np;i ynpa:nnemrn POTO-
- ~ 

poJLllecou 4-5 xr. Cxopocn BJl'.:Jlltemra po:ropa 4800 06/.uliH 

'1 ·•li.1 

• r,1 

- 19. -

DeJ.1yll{ero:.in,11raTeJIB 4Mvl-I2C - IOOOO 06/mrn. 

Ha pHc. 5 npttllO)lHTCf! peaym,TaT nauepe11nH Dpeuem1oro pa;ipememrn 
' . 

cucTeMLI CBP-2 npn ynpa1JJJeH1m poTopoM :secOJJ ~ I3 1<r /}{1iaueTp 20DuM/. 

\tlaMepeHnH npo1Je}{ett11 np1,1 IOSOO 06/mrn poTopa. KaK noKaaaJm uauepe-
1 . 

Hllfl, :Bpe11e1rnoe paaperuemie Cl1CTe.llll npaKTUl!eCHU He uettf!eTCfi l,j.lll YlleHI,. 

ruemm cHopocTu DPalllelllrn poTopa }{O 60UO 06/1.rnH. J{ani,ttel!wee yueHI,

wemrn cuopocTn Bpamemm poTopa npnDo)lHT 1t ywupem110 11mma11 , KoTopuil 

np11 3000 06/1nrn poTopa 111.1eeT nonyi!mpHHY ~ 0,5 1.mceK. Ha puc.6 

IlJHlllO}{HTCf! peayJJI,TaT· H3!Jepe1111ii Dpe1.1e1moro 1,aapel!lellllf! CIICTellu CBP-2 

npu ynpaDJJelllm pOTOpOU DCCOLI 45 Kr /ABYXPOTOpllafl CllCTetia: Bee o,n

l!OI'O po~·opa 32 Kr np11 )lllaMeTpP, 25~ 1m, ]lpyroro - 13 KI' np11 )lHalleT-, 

pe '•00 uu/. C1mpocTii Bpail\emrn poTopa 4800 06/mrn. Bpetm naoopa 

c•1eTa B Katta]Iax a11amrnaTopa "' 5 imc. 

Cuc'l'eua CB(;--2, npe)llia3HalleHttafi .l(JJH ynpanJJemrn npephlnaTe]I5.IJ 

!JO!loxpouaTopa 11e.2pie1111ux ueiiTpOHOll Ha OCUOBe liEP-2, npllM6!HieTCfl B 

HaCT0lll!\ee Dpeua D U0}{epmrnupoBaIIH0!J Bapl/aHTO. cne1crpo11eTpa .l!HH-1. 

B np11J10l!e111rnx AUCcepTar.urn /6 11p11J10l£0Hlli!/-llOflCilfl8TCfl pa6oTa 
0 . 

HelCOTopux 31IeKTJl0liHI1X c~eu, npe)lCT8BJieHa ltOI!CTpynu1m neiiTpOHI.101'0 

npepu.BaTeJm t fl0K83Ull OO~liti llll)l Cl1CT6l.lH CBP-2. 

8Ai'iJIDtIEHHE 

Of:_ll0BllHe l!TOrll npo;{e11aH1:i0ll :B ;{llCCeprauri11 paeio:rli CBO,l'tf!TCll I( 

C116)ly~J!leUy. 

I. Ha OCHOBamm npoBe,lleHHOl'O o6aopa no1taaauo' tITO ll31l8CTHUe CllCT~UU 

cmu:pomrnamrn ll~al!(emm poropon uexa1m1iecm1x: 11ettrp0Hnwc npep1:rnaro11ell 

oclionanu .na npnHUllile· "anem:pHTiecu=in mu1n, r.A,e aa;na11aewm napaueT

po11 HDJIHeTcH yrnonaH xapaKTepnc:rnKa -paaaocrI> qiaa /"<Iiaaa0
/ BPSi!lO

mrn po:ropoB. 
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B MOHoxpoMaTOpux Me,llJJehHblX Hei1TpO!iOll, OCHOll8HllblX Ha lWTO,Z{e 

BpeMeHH llPOJieTa, Heo6XO,llHMaH BpeMeHHaH aa.zteplima T OTKpllToro coc,TO

HHl1fl npepb!BaTeJifl OTHOCHTCJII,HO Hei!TpOHIIOii BCflb!IUKH, qiop!Al-lpyeMoi-i nep
.) 

mm npepb1D8T8]18M, 38,llaeTCfl ycTaHOBKOil COOTDeTCTBYIOiil8ll qiaabl Clll!XpoH-
0 

noro BP81i!8HHfl poTOpa npepirnaTeJIH OTHOCIITCJII,HO tiaCTOTb! !ieilTpOHHblX 

BcnuweK. Tmwn npmu.um aa1ta1111n npeMeHHoli aa).lepi1um- T npe,Z{rrnnaraeT 

.llblCOHYIO CTa6U]ll,}10CTl, Cl<OPOCTl1 BpUIJjeJJml, poropoB; llpatijei,He POTOpOll 

D H3BCCTllZ.'X CUCTeMax Clll!XpO!lll3J1pyeTCH C Db!COKOCTaeiHnLHOtt tiaCTOTOii 

HBapuenoro re11epaTopa. 

2. Oco6el!HOCTI, 11MI1YJILCHOro 6hlCTporo peaKTopa /HEP/, HBJifl!Oll!erocH 

IAOll!HblU H Y.llOOHblil, J.ICTOtIHHKOM HeilTpOHOB ,llJUI HCCJI8,?.lOBa1rnil C Me,MellUbl

Mll _ HeilTpoHaMll COCTOHT B TOI.I, tli'O tI8Ci'Oi'~ HeJfrpoHUblX ECllh!WeK 11e.21oc

i'8TOtillO CTaC5mu,11a: qJJ1yKTyau1m t{aCi'QTl,J Hei-iTpOHHb!X llCl!Ul!leK ,llOCTHra

lOT 0,4 %, ,llJIHTeJILHafl uecraeiHJII,HOCTI, -~2 %-
IToKasauo, tli'O ll MOHOxpoMaTope Me.ztneHHblX HeilTpOHOB Ha OCHOlle 

HEP nenplieMJieM npHHUHil yc:rahOllKH BpeMellhOll 38,llepliCKH T nyxeM auAaHllH 

COOTD0TCTllyIOll(eti. 4)83!.I CHHXpOHHOI'O llpall(eHHH poTOpa npep!a1B8T0Jlfl, H3:.. 

sa HecTa6HJII,liOC1'lt tI8CTOTU noBTOP8HHH HeiiTPOHlillX mmyJII,COB peaHTO

pa. 

ITpe.1tnollteH np1rn1.um cm1xpo1rnoro lipall(emm poropa npepirnaienR c 
0 . 

qacTOTOll HMllYJU:,CHoro HCXOtiHllKS H8HTPOHOB, cornacHO ROTOpOMY Bpe-

MeHHaR aa~epxRa T OTKpllTOro COCTOHHHR npepWJaTeJUt OTHBCHT8JIDH0 Hett

TpOHHOll llCDllmHH ffBJIReTCH uenocpe~CTll8HHO 38,llaBaeMUU napaMeTpOM. 

ITpH npaR!L'H'lecRou ocyaecT_:rmemm npe]tJioxeHHoro npHHUJma paspaCioraua 

q>yHKUllOHSJl:&Ha.11 cxeua. CHCT8Mll ynpaBJieHHR CHHXpO!iHW Bp8i118HHe1.1 poro.:.. 

pa C HeCTad.1m:oaou 'l8CT0T0it Hllll~JII,CH0l'0 HCTOtiliHY,:'l Hat T.POHO,:B! Ha oc

HOBe paccKoTpeHMR nponeocon ~ WYHKUHOHanLHoit cxeue noKasaHo, tITO 
. . . . . 

llllCOHS.11 TOQHOC1':0 DOM8PlWHHff T ,llOCTlilltmta. npu 8TOM M0l!Ce1' nprureanrr,-

,,._,\ 
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'tJ -·. 

Cfi npepblBUTCJII, npOCTOtl KOHcrpy1norn. 

3. Ha nepBOI! aram: pememm aa)laqll, nocranJieHHott n .ztnccepTa11.1111, paa

paC5oTaHa CHCTel.18 CBP-I, KOTOpaH npm.ieHHeTCfl ,l{JIR ynpannemrn ·npepL!

BaTeneM uottoxpouaTopa 1.1e.21JieUHllX ueit,7:JJOHOJl -B cneHTpoMeTpe Ha ocuoBe 
-~~:--- . "-'<' 

HEP. 
,, 

IloKasaHo, q:ro ocliODHoil mmrpum or np11MeHeHHH CBP-I ll pa::ipeme-

mrn cneKTpoMeTpa, Haxo,zi;mierocR no napa11erpaM Ha ypoBHe nytimHx no

.ztoouux COBpcueHH!,!X 3KCTlepm:.eHTan:E,Hb!X ycTaHoBOK 1 ).\OCT.11raeTCfl Cinaro

.ztapH .1186paHHOJ;}' npmu.tuny ACiiCTJH!H ee. B pe3yJILTaTe, 11ecTaCiUJII,HOC1'I, 
~. . 

tiacroThl HeiiTpOlihWC 'BcnumeK peaKropa l1£P ue orpazaeTCH 1-ia paapeme-

Hmt cneKrpo1ieTpa. 
.:;, 

Ila 3aKJ1).,tIJ1Ten1,uo1.1_ arane pememrn nocTaBJieHuott sa.ztat111 pa3pa60-

Talia cncrel.!a CBP-2, n_1;e.1tuasHaqcuuaH ).(JIR ynpanJiemrn uexauwrncKnM 

ueiiTPOliliUli npep1:rnareJie11 uouoxpouaTopa B npoel{u1py10111e11cR cne.KTpoMeT

pe ·u~neHHWC _HeilrpoHoB Ha oclfoBe UEP-2 /B HacTOH!llee BpeMH cucreua 
·---.----·---- . 

CBP-2 npm.,eHHCTCH B crreKTpouei-pe Ha UEP-I/. 

C11cTe1.rn CBP-2 pacctmxaHa Ha .Dpamemrn poropon B Bo_a;ityxe .I.\O 
' . 0 

nepm}JepHliHoit CKopocr11 bO - IIO M/ceK /ilepXJrnti npe).(en no nep11(Jie-

pnlli!oil CKOPOCTH COOTB6TCTBYCT Decy npnMeHReMoro poTOpa ~ IS Kr, 

UHJ:mllit -~45 Kr/. CKOPOCT.h Bpall(eHUfl poTopa IO00 - IOOOO 06/1.Um. 

I{aK n0Kaaam1. ,mcnepHMeHTaJII,Hlle J1CCJI0,l{OllaHHR H orihlT 3KCflJiya

T8UIHI, paapaCioTaHime CHCTe1m oCiJia).(alOT BUCOKIIMH napaMeTprum n Ha-

).(Bl!iHbl ::i{ pa6o"ire. 

4. Paapa6oTaHHble CllCTe.t.m yuunepcaJII,Hbl ll Moryr rtpHMCHRTliC.fl ll 3a,1{8-

tJax, KOTop1.,1e rpec5yIOT npelti1anoanoll c1rnxpo1nrnan.11.11 HJIH crae5nnnsa1.t.11~1 

Bpall(eliJ~ poTopon~ -~~ 

-~-~£;,;. 
a/ B ocHoBHoM .peattMe - c1rnxpou.11sanim Bpamemm poropa npepuEarenn 

C tiacroron HMfl]:JlliCHOl'O l1CT04.Hl1Ha nettTpOHOll npH 38,1{8HH01t Bpe-
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MeHIIOll 3a].{epirme T - OCHODHUM napmteTpoM CHCTeuu IIBJIII67C1f .. 

DpeMeHHoe paapemeune. J{ocTnrayxoe :apeueaaoe pa3pemeane nplt, 

10500 06/MHH poTopa - 0,2 MKCeK. 

6/ Ilpn UCfiOJ[o30DaHnn CllCTeM ){Jiff cnuqia3HOro BpalJleHIUI poTopoB C 
0 

38].{aIOll!llM, TOtJHOCTI, no qia3e COCT8BIIT ± 0,005.;.. o,or rpa].{yca, 

H63allllCllMO OT CTeneHH CTa6HJU,HOCTll tJaCTOT!l oaopoTOB Il0CJl6.1{Hero. 

ll/ B p6llU1M6 CTa611mrna1tm1 BP8Ill6lil!fl poTopa ].{OCTl!lKlH.!aH CTa6l1JII,HOCTI, 

onpe.zteJ1H6TCfl KBap1{6llb!M reHepaTopoM .11 COCTalliIHe'l' ~ 0 ,DOI %- DT

KJIOHeHne CKOPOCTH llpameHHH poTopa OT tl8CTOTU KBap1teBol'o 1'6116-

paTopa ne npe:aucnr o,oor %-

CncTeMa CBP-2 MOllteT 611rI> ncnoJII>3QBaua .1t1m :apauteHHH poxopa 

c (5onee Bl,JCOKoil nepwJJepntiuon Cl<OpocT:&JO /6on:&me IIO u/ceK/ np11. 

B8KYYllllpOB81illll npnMellffeMOI!O HeWrpo11110ro npep11BST6Jlll. 

Yl3JIOlK6liHUfi B ].{llCC6pTaUIHI U8T6pllaJI orty6JIHKOB8H B [ 2
1
3 ,6,7, 8). 
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