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,, TTo~/le nepDbIX, onbITOB no nOllY'l0HHIO YCKOpeHHbIX ,ffOHQB TH:>Kenee, renHII Ha ,.
1 

• UHKIIOTpO.Hax, ,npe.i:t11a::rna'leHHb1X- an11i"yc1topeim11 ooriee •nerKHX" 'lllCTKU·, ''iio.M110-

.rH~. ~at5opaTop,HS!X 'aa'lalIH ~Tp-~HTb_ YCKOpHTelIH, noaaon1110mHe _n611y:aTb 'Ha;;;'e~cHa-

Hbie ,ny'IKH, T>1iK_e11~
1
1x HOH OB 'ao~ aaeprHJ!,,,;. 10' Maa/ay~n~ii.: 

: \ 
'· • :'- . - , ' • ' . I I • •• '-\ 

.B '!acT0>1mee apeM>1 11aaecTHbI .'aellc:BYIOIU11e ycTaHOBKH paanH'IHOro. THna, · 

''/uHKIIOTpoa~; IIHHell~bi~- 'ycxop~TelIH; TaHaeM-reHep~~op1,1/,. HO ;oT:opi.,x UIHpOKHM 
• , , I • • • 

, cppOHTOM· npOl30Ll>ITCSI l!:ccneaoBallHH no B30HMOLlellcTBHIO ;l!>l{ellbIX HOHOB C g.zipaMK,' 
' .- -f ! ".. •. , '. ·. - ' -; - ' ' . ' , 

L 1- , • , : - • •• ' ·" ' • • 1, 

Cpamie1111e. riapaMeTpOB 'aTHX ycxop11_Tenell no1ta3b1Bae.T, ,'ITO :u11K1IOTpo~11-1,1ll Me-

.Toa:. Llll>I ycxopel!HSI, TglKellblX 11011,0B >IBII>I8TCll B HaCT0>IIU0,e Bp8M>I _~aHO<rnee-.'acp.;, •_.' 
, , /l-3/ .. 

cpeKTHBllbIM, , ; 
- : -- • ~ '-< ' 

Ha a11an11aa· .a1tcnepHMe11Ta.11&HhIX aaa11c11MocTeA HHTencHBHOCTH. yc1tope1111b1X: 
I 

-'. HOIIOB, OT paa_11yca: ff_ aMIIIIH1:YLlbl _Bb1COKO'l8CTOTHOro 11anp>1:>Ke_llHS! cneayeT,' .-'ITO 11e-
• : •• _'. - •• , ' • ., ". • ;_ ~- ' • "\ < • :- •• ·, '1 :'. -_ . .-·.. • 

OOXOLlHMOe paa11a1Ibl!08 _pacnpeae11e11He ~Mar11H.THoro nom1 LllIS! II0IIY'1811HS!,'. ny'IKOB C 

. ,' - 8-l0-Maa/11yx11011 npH cpH.KC.Hdo.aa1111~M ;M-8KCHM~llbl!O;,; y~~opnio'~eM ·,r;o..; -
.c.' - -:_ .-: ./ ~ ',-. ·_:_· •' - - '~:.·- ✓ -~ :~ _'\,· ·.-~,/: •• ' <' .• 

aon:>KIIO OblTb, t5onee ~no110rHM~ .. '10M a 001,J'IHblX npoTOIIHbIX: UHKIIOTpo11_ax • 

• ' . '- "' ' • - . • _I ', } -~ .• • -, '.' l • 

B ca>1a11 c aTHM npH ,cpopM11poaan1111 cnat5o cnaaaromero, Mar1111T11oro,'non11_' Obi-,,~ 

11a np11Me11~11a, ~~napaTypa .c · aa!'IH~OM, . oc_11oaa1111MM 11a ,nilep110M ,Mar,11HTHQM , peao:-:: 

. ·11a11ce.'· HeK;TOpbie 113ME!H811H->I, aa'~'aeaa1,1e ·a MarHHT~MeTp HMJ.1-':2, 'noaaonanH-no-: . . . , . _,. / ' . ' . . . . ' ., 

1ib1cn'Tb: TO'IHOCTb 'H3Mep~1111ll _ ao 0,005% ,. -a 'TaK>K~ ,ripoii;~OLlHTb H3M7P8Hll!I pe3KO: 

'c:11,eoa11opoa~1,1x. ~Onell C rpaane11~0M - 1800 a/cM npH 'cj:>opM_HpOBaHHH .non~l! <; a3Ht,,!Y-,- . 
\ ! /· I 

,HiooxoaHM~1e 'pat'IH8II~~~.rn pacnpeaeneHHlI nplt ¢6pMHpOBa~l'IH noll>I 

:'. ~a •OhllIH ri611yqea6i 11aa6onee. ;poCTbIM .a 3cpcp~KTHBHf1M i:~oc~t5oM · c -;;OM~u'ib~ .~e:

'-·n;·a111,1k ~HMM._TeopeiH~eC·K~ll pticqeT aenH'l~Hhl BKnaaa KOnb'neBblX ·a··,aacK~BblX, 
,', , • , , . , ••• I - C' ,, /4/, . .· 

WHMM --~O, M8TOLlY, paBIIOMep11_oro HaMarllll'lliBllllll>I COBnaaaeT C _H3MepeHm1Mff; 

: :a~!! yny'l~8HH~ M-~r11·11~~o•ll', q,_oKy~;p6BK'H a ua•iallbll~l!' OOIIaCTH yc1t~pe1111>1 

- ~ecoot5paano HcnOIIb30B8Tb TOKOB,b!e ,Ka'!'Yl.Lllrn,. n0Meme11111,ie: 11aii•'. noaepXH OCTbIO 

, 110111ocoa auyTpH BaKyyM11.oil KaMep1,1. B1t11aa _non>1 To,Koaoll ~aTy~,KH cymecTae11uo-
. . , " , ,I . ' • -- , ' . 

38BHCHT, OT•reoMeTpH'l8CKHX paaMepoa Me:>KnOIIIOCHOrO aaaopa • .lln>I 001,l'IHOJ!' UHK-;-

-1IOTp~·1111ol!· reoMeTp11a',y,i'eT.: BIIH!!,HH!I ·noaepx11oc;ei\ ,,;;eneaa' aa: K.P~¢nr~pan.nro Mar-.· 
• • • 1' - • .,,. • '· - .• 

, HHTHor·o, 11011>1 ,KaTyWKH c. TOK OM -c yaoa11eTaopHTe11i,uoi! TO'IH<>CTbIO' Mo:>Ke'T OblTb : 
- , ' ' . . - , . ' ' - , . , /5/' , 
nony'leU- aaeaeaaeM "1toacpcpHUHe11Ta 0Tpa:>Keaa11 •. • , 

" - , , I , 
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,.· 

,, 

PaC'18T B~/ISlla /IO/Ill /1/IOCKHX TOKOBblX KSTYW8K MOlK8T~ flblTb npOH3B8l::t8H C 

·: '-ro'IHOC.TblO ,He xyme 2%. l,13 ,0/l~HblX ll~HllblX C/18llYEIT,· 'ITO ·B/IH~Hire' ~a;H,HTHOA 

'npoHH;aeMOCTH :>Kezie3a , · /1-:~ :00•<' / a ~ellenax o;5~15 KspcT Ha pa~;pelleneHHe 
' . ' .... ' /5/ ·- . . 

'/10/lll ,.TOKO_,,a· npeHe5pelKHMO Mano .•.• 

: Hapsiay c q,opMHpoB~H~eM Mar1111THoro nonll aa:>K~oe 3Ha_'leHHe HMeeT nony-· 

'18IIH8 H80fSXO/lHMOr~ BblCOKO'ISCTOTHOI"O YCK0p5110lll8rO ~81Ipll>K8HHSI HS llySHTSX; . - - .,,._ , -

·1,fa pac'l_8THblX llSHHblX :H npe_llB_apHT8/lbHblX '01IblTOB np'a 0/ITHMan&HOA KOH<pH-
- . . ', .,. t . ~ ; .- ·, --

rypaUHH MarHHTHOI'O ·/IOIIll' cnei:iyeT, 'ITO :ll/lll nony'l8HHll HHT8IICHBHblX OY'IKOB Ha pa ... • 

: .it~~cait'. _61IH3KHX K. KOH8'1HOMY, ~eo~~O~H~O, ~To6'i. pa3HOCTb /IOTElH~H~/IOB Ha :i:tyaH

Tax cocTaansrna .:, 800-350 KB •. 

no11y'l8HH8 CTO/lb BblCOKHX HanpRlK8HHA Ha- /lyal!TSX BCTP8TH1IO pllll 38Tpyl:iee-
.,. . ._; ·;,· ' - -.: . •· . ,. / - ' /,,.,, 

HHA,• OCHOBHbl8 _H3. KOTOpblX l>bl1IH:_ . 

-·· 
· al CH/1.bHaR aarpy3Ka ·KoHTypa np'a_,,_2 V0 ?; ,100-150 Ka; ~•B~/lalllaR_ K yxya-_ 

we1H10 ·l:lo6pOTHoc-ra pe3011aHcHoA • c11cTeMbi; . - . ~ L. ' -

-' .6/: 3HS'IBT8/lbH08 yM8HbW8HH8 /IOT8HUKana llYSHTOB npll BK/IJO'l8Hllll MSrHHTHO-
'. I • , ' ' ' 

• ro · liO/ISI >ta •H8'181IG TpGHllpOB~ll . nOT8HUHll1I YM8HbWS1ICSl~B· 1,5 pa3a/. 
' - . ' ... -; - '-., . . . 

• ~-- llG/lblO Bb1SICH8HHB · npll'IIIH,• ~bl3b!Ba~illlllt 8Til, HB1I8HHII. ll ,B_nllllHIIH p831IH'IHblX , 
- I ,· 

napaMeTpoa'·yC_KOpllT8/lll Ha nony'l8HH8. MSKCllMa/lbHOr.o Bb!COltO'laCTOTHOro /IOT8HUHa-:-

' na HS . .ziia11T_ax, npOBO/lH/IIICbl IICC/18l10BBHBH 'HG/IOCp8llCTB8HHO. HS pa6llTSJOlll8A. ycTa.:. 

HOBX8 ·c · noMOlllblO. p~rllCTpaurUI y . -113ffY'IGHIIA,· B03Hlllt810lll8r<i B pG30HSHCROM 
.. - . ·- . ~~ ... . ~, ' 

•• 1 K,OH'.YP~ u~nOTpoH·a np11 H_anH'IHII ycxopAJOlll8rO H_anps_lK8HBH · Ha llYBHT~; 

l-13_ nony'l8HHblX s1tcnepri:MeHTS/lbHblX ·aaHHblX ~/IG/lY8T, .'ITO ·,Y :;.B311)''1GHHG, 

pGrHCTpapye·Moe _c'leT'IIIKOM, HB/IH8TCR. TOpM03HblM 11311y'leiui:e~ sn_eKTpoacia,·· KOTOpblG 

YCltllp~IOTCH B: npoM~)KYTKe llYSHT-J;pblWK~ KSM8pbl ii 6o~i~Pllll;YIO; -M~llHl,IG no:- . 

aepxaocTII iinesTpOllOB. 
1 , _,.,..,,).' 

< 

3HeprllH 9/181tTpOHOB ' . 

38BBCBT OT a6CO/IIOTHO!'O 3Ha'l8HBH HanpHlK8HHR MGlKllY 
~ ' . -- . , 

ayaHTaM_ll,~ _aepXRSIH rpaaaua ·y· -cneKTpa' COOT.B8T_CTBY8T'SM/l/lBTy/lHOMY 388'18- ' 
~ '. . . -

HlllO BblCOKO'ISCTOTHOro ·nOT8UUHana. , 

B ·c~H3B C•8TIIM,. no ·cpopM8 ·cnGKTpa' y. -a3ny'l8HHSI MOlKHO cpaBHHTG/lbHO c 

r TO'IHO H3MGpRT& aMnnnTy,dH~e sHa'leHa~ noT'aHuii~na. aa :~yaHTax ITo'IH~cTb. ~3M Gp~ 
·,' ' . ! • • . ' ' .. ·.' '. ' ' ' . . .• ' • • . ,. . ' . . ' . • '-- ! 

!f:HR ;~' _3% 'H83SBHCHM~ OT p8)KHMa ~,a.fiOTbl BblCOKO'ISCTO'.l'HO_r:o rGHepaTopa:· HGnpe-

'p~BHblA ·anH HMny/lbCHblil/. ' -. 
' s·bl/10. ycTaHOBll8HO, qTo HHT8HCBBHOCTb y -B31IY'IGHBR CYlll8CTB8HHO 38BBCHT 

OT a:~~~TY.11~ ila~pR~8H;R Ha .aya~TaX, ~ 'cocTO~~B~ noaepx~~~Teli s:;ie~Tp0ll05' ll 
. . .. . . . . . . ,· . ;, .. · ' .· ; ~' .· ' -5 ~. 

DpaKTH'l8CKH He 3SBHCBT: OT. llaB/18HBA _B ltSMGpe B. npe,ClG/l!lX _5.10: -3,5,10 Mid. 
~ --- ·, - . " , , - . - ' 

· ;; ,npsi' Blt/lJO'l8HHlt BHGwaerci MarRBTHOro. no/IR. np11 0 < Ho < 1 KapcT_ HHT8HCHB-
I • ', ' •' • ·,. • • . ' • '. • ' • 

HOCTb H31IY'l8HHS(·eo3pacTaGT B ·HeCKO/lbltO pa3 a iipa1tTH'l8CKB H8 :aaBHCIIT "oT-llan&-
.. ·.. : ,- .· ._ .; - . ·._ .- .' \ - -"' - .,! 
H8il~ero YB8/lll'18HHII 1:-to. 
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: CooTHouieaaG aaTeHcHBHOCTB y -nyqeA B npacyTCTBHll.ll B OTCYTCTBHG MarHaT-

aoro nonH MO:lKeT cny)KBTb KpBTep~eM· Tp8Hllp0BKII CBCT8Mbl: il/lR. Tp8HllpOBaHHOA 

Cl!CT8Mbl 8TO OTHOWGHllG H81lM8RbWG8. 

\ , 
· Ha61110l1aeMoe y - H:31IY'l8HHG HG RB/ISIGTCSI, O/lHa1to,npll'IHHO_A ilpo6011 llp~Me>KyTKa, 

'TaK ·1ta1t B onblTax He 6bl11.0 .nony'IGH() COB/IS/l8HIISI • MG>K/lY BMIIY/lbCaMii, C~OTB8T-- .. ... - - ·•. _, 

CTBYIOlllllMII Ma1tca~an.:.110A, 1_1110THOCTB B3/IY'IGHIIH ,a CBGTOBblMII acn1>1W1taM11 OT apci- · 

6oea; TeM HG. MGHee, :·no xapaKTGPY 3aa11ciiMocT11. c1topoCTll c'leTa y -nyqeA OT. 
• ,J , • . ... 

B8/IH'll1Hbl /IOT8RllBana Ha llY8HTaX MO»<HO CYllllTb O TOM, Kalt• 61IB31to' C~CT8Ma ·Ha-

XO/lHTCSI OT· COCTOIIHHH Dpo6osi. / 

, , . . . .. , . '. I . 

_3TO oco6e1mo. B8lKRO B_ C/ly'lae .P830HBTOpOB C 'BblCOK~A,ao~pOTR~Tl>JO, ltOr/la . 

npo6oa MOryT' npllBGCTH_ x. CGpb83HblM noapGlKLIGHBSIM noaepXHOCTa, sriGKTpO/lOB R 
- • j ' '. ' I -• , • ' , • • _: '\ • , . ' : ' 

/ ·. noSTOMy .pGlKIIM TpGBllpOBKB. CBCT8Mbl /lO/l)KGB, no B03MOlKHOCTII, ·llCK/IIO'IBTb. B03-
- - ' ' - . ·. . ' \ . . ~ . . . ' ' , ' - . ' 

.\ 

HilltHOBGHH8 npo5oea. 'B: 9TOM •. OTHOWGHBB peracTpaullH y -xaaHTOB ·OP81l/lO'ITH7• 
. . , . ' . . ; . '/7 / ; . ' ·~ 
T8/lbHa apyroMy; M8TO/lY ... , 

.· .. ·. •·'·.·.·. ; ·>- .. \ .· ·• .. ' 
.\ npa cpa1tc11poaaHHOM M8KCBMa/lbHOM HanpH)K8HHH Ha. llYallTax,·• pa/lll81IbHOM- ' 

pacnpe~en~HRH MBrHIITHOr'o~O/IH -~ ,OTHOcrienbHO iican'bl.; 1"~8llB8HTO~-- oc·o~e BR~~ 

M8RBG :6~110 06pa111eao Ha BGpT~~ani.ay~ q>OKYCHpOBXY IIY'l~a -~ npoueccG YCKOpG.HBR. 
' • '.'. • •• ,, •• - < 

·HOHOB ,io ltOHG'IHOro pa,ciHyca. ~· . 

Ka1t 'npaBHno, 'a 6on&wax UHK/IOTpoaax HG xaaTaeT Ma1tcaMa1IbHO. llOCTHrae:-, 
. ', 

MOro BblC<lltO'l~CTOTHOrO )'CKOp1110,ui:ero HanpH)KGHBII B n08TOMy.•BCGr/l8 npBXOllRT!'.:11 . 

'. BllTB a.a KOMnpoMHCC MGlK/lY .YC/IOBBHMH .q>OKYCHpOBKB H nycK?BOA_ xapa1tT8pBCTKKOA. 

• . ! ,/8/ ' < ·. . . 
H3B8CTHO ., 'ITO TpaGKTOpBR 'ISCTRU· B UBlt/lOTpOHe ·38BBCBT ·OT O'IGHb MHO-

l"HX ~apaM~Tpoa; 'ToqHaH BG/IH'IHHB KOTOpLIX 05bl'IH~ .He' B3BGCTHa /.JlBHlKG.HB~ Ha 
-i ' ' \ ·, ' . ,- - •• - . • ' ____ . ~ ' ' ,' ', ,/ . ' ·_ ) . 

nepBblX ,o6opoTax,~ q,a3oaa11 •rpynnHpOBKa", Ha'l!l/lbHb18' q>83bl· B _T,ll.l,: 

' - ' , '' 
3To· 06CTOSITG/lbCTBO HG llaGT B03MOlKHOCTB nony'la_Tb pac1~THblM _nyTeM ltO/IH" 

; '18CTB.GHHb18 COOT_HOUl8HBii, nOK83blBa!OlllH~, lt8KOG'. B/IHSIHBG. Ha 

OK83,b1Ba8T cyMMapH~G ll8_ACTBH'e 8THX
0 

napaM8Tpoa; 

aHTeHCBBUOCTb•ny'IKa 

. I 

nos_TOMY. 6onee, ue11ecoo6~ai3uo SKCn8p11M8HTanbHO KOUTponripoBa'.b ,. ·nono:>KeHH0 · 

ny'lltB. DO ._BC~My TpaKTy yc1topeHHSI, . 

·;' c, U8/lbl0'.HccnellOBaHHSI aepTltKS/lbHblX pa3M8pOB It reoMeTplt'18CKOro 'nonOlKe

HHSI ny'IKa B' rop;3~HTS/lbHOil ~nOCKOCT~· .6blria :pa3pa5oTaHa M8T0llHKa, '_qcH~BaHHall 
• 'I -~ •-- ' ,' ' ,- • ,:; 

aa _OllHOBp0M0HHOM H3M8p0HHH l{HT8HCHBHOCT_B 'laCTHU,' nallaJOWHX _Ha T~JtOBbl_ll ~po5-

• HB!t, a' aeATpOHHOro ~~TOKa, B03HH1ta10wero. npH 6oM6~pi:tnpo~K8 'noHaMH M8LlH;,;X .. 
. . . ,, : . ' ' ·)·· ' . . . ' ., . . ' ·._ · .. 

Kp,oMOK, llYSHTOB. Oueelta BG/IH'IHHbl KY/IOHOBC1to_ro 6apbepa. Ha M8llB . no_K_a3bIBaeT. 

'ITO H3MepeHRR MO~~o' aecTa 'llirn SHepria HOaa· >· •, 2,5 M~a/uyxnoH, ·'ITO llB1111eT•. 
j· ·: - ,, - ' - "\ -

c11 ocHOBH,blM H8llOC~aT1tOM 'll8HHOt'O MGToi:ia. 

.' Ha' cpaBH8HHR ~G30HaHC,HblX KpHBblX:• BblXOlla HGilTpOHOB H TOKa HS .MHW8Hb 

., 
5 

:,, _1' /' 

:;-
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·1., 

' ,-

I\ ,_ 
- - -, ~-ne,tyeT, 'ITO IIHTeHCHBHOCTb - IIY'<K8 .. HS KOHe'IHOM pa,t~yce OOYCIIOBII-ElH8 _B OCHOBHOM 

'<8CT1IUaMn,' 1IMeIOIUIIMll 6o~~w~e rrono>KIIT~nb-Hble <j,aabJ B Ha'Iane nHH30B~;o p~>KIIMa, 
, - •.' .. · . ' ' /. . - ' ... ·,_ ,, . - . ,, .. '.; . - .· ·., 

B ,CBlI31I ,C 3TIIM yaen1I'IeH1Ie IIHT9HCIIBHOCTH IIY'IKOB MO>KeT Ob!Th J:lOCTIIrHyTO pacurn; • 

~€!Hl!9M i;;~;~aa'oHa: n~-1IQ)K1IT~m,Hb!X' <p~~ B Ha~am;;oii 'cTBJ:l,IIII ycK~~~~~/8,91• - -
. . - . \ . 

{)J:lHIIM ll3 3<p<p9KTl!BHb!X- _CIIOC060B, C ,3T()i! TO'IK,II_ apeHH>I, lIBII;lieT<;lI ';(OBOpOT 

_, IICTO'!HIIK8 IIO OTHOWeHII!O K Bb!TlirlIBaIOllleMy a'neKTpOJ:lY/lO/; KOTOpbll\ ~J)IIBOJ:llIT K 

cMe~eHHIO ¢a; ~ rr~nO>K1ITe~~~y10 o5nacTb. - - -

B- ycnoBl!lIX UllKIIOTpo~a /UIP'_MaKCl!M81IbH8lI IIHT9HCIIBHOCTb rrony<ianaCb' OObl'IHO 
, . ·- ,. . ' . ~ / 

B TeX -cny'IalIX 1 -KOrL(a ·Bb!TlirlIBaIOU(IIi! ,91I9KTpOJ:l CTep>KH9BOrO THIIa - Oblll CMeI.UeH Ha 
- - - ' , - - - : -1101 

l_0-12 _ ,MM - 38 menb IICTO'IHIIKa_, -'ITO B HeKoTopoi! C'!'elI9HII aHanorll'<HO • 

• ',. - 1-

- CneumpHKa ycKopeH1IlI .TSI>Kenh1x· HOHOB ·TpeoyeT Hc"m,ni.aoaaH11lI HEiCKOIIbKO BH--
:. . --... ' .... ; ' ; -· ', ,: ·' . _f __ . . ' . -·- ,- ,! .. 

J:lOII3~eneHHOi!_ Ha'ISIIbHOi! OIITIIKII, 3T_O-BbJ3B8HO_ TeM, 'ITO Ha nepBb!X o5opoTax 

_.tlBH~eHH>i' npHCYTCTByeT' MOIUHbli! rrOTOK ManoaaplIJ:lHbIX '<aCTHU, He yqacTBYIOI.UIIX, , 
' ~-- ~~ - ' . i - ' -. . . . - , ' 

B .itanbHei!weM ycK9peH1III. 
' f ., ••. ' - -

, B 'pa5<>Te' J:l8Hbl_ paC'I9Tbl TpaeKTOp!III J:lBll>K9HlflI -,'IBCTlfU. Ha rrepBblX OOOpOTSX -
, ,, .• ' ' \. . . , . , . . .. 

; II _nplIBOJ:lllTClI' ()U9HKa ·IIOII93HOrci J:l1I81I830H8 <p83;--J:l1IlI 'paanH'IHb!X KOHcj:mrypau_nli-

MeHTOB Hii'IalibHOi! OIITIIKII. 
·1,1 

/ - • 1 •., •, • , .:; \, ' ~-•_, 

_ P_a<;'I9Tbl- 1IpOH3BOJ:ll!IIJ!Cb ._Ha, 31I8KTp011HO-C'I8THo~- MaI.UIIHe, 'ITO II03B01IIIII() 

1 'cn~J:10,~aT~ a;~lIH~e paanJirnhIX rrapaM~Tpoa Ha TpaeKToi:n110 'laoTIIu: _<j,opMa ycK
0

opg10-
.- ,-.. ". ·, ,.,·--J ~,, . I •• • ·'. _,. • ~ ,· ( ·,, • A-,., 

r.uero aneKTPII'I8CKOro IIOIIlI, paccTOlIHII9 Me>KJ:lY J:lyaHTaMH ,' • OTHOW9HII8:. --
, •. ,. . . '. 1_· ,· .' ,· • • • z 

Ha'IBITb~'ag · q,a:fo" H0H8 ~• -T.J:l. , " I __ 
r •'- ' ', • , " - ..... ' ,--... ~, 

'R'!JaCTOl!ll!ee, apeMlI·;Ha OOIIbWOM ·UIIKIIOTPOH9 - TlI>Kelib!X IIOHOB, !nHP rtony'IeHbl 
• • • • • • T '°' f 

Tpex.3a_plIJ:lHblX 'no HOB 'C ,' - N ; 0 _ c: l!HTeI:_CHBHOCTblO - 200 
. . . ' \, 

HO HOB - 0 n Ne , c IIHTe~cHBHOCTblO ·J:lo I 00_ MKS, "-

- H~-- cerowi'siwHHi!~-J:l8Hb .B; •
0

MHornx'·1tcC1I8J:lOBaTe1IbCKHX naoopaTOplllIX couaam1c- ., 

T~'IeCKHX cTpaH II_ Coae1:c.Koro '.co10aa pa5~TaIO;·-- Ul!_KIIO_~pOHbl, c' J:lllaMeTpo~- nonIOcoa' 

-120' Hi 150 \=M;, B calidn c ;Tnt.i,paccMaTplI~-'!-elclI, aoaMO:>KH~C:Tb y~~opeH!llI~T~>K~nhiX: 

HOHOB Ha --;THX YCT8,HOBK~x:. YcnOBlllI· peaoHaH~a ,ri~lI-- 'IB~THu, c __ ;4- > 2 -Mory,:. , , 

ob!Ti:. J:l~cTlrr'nyTbl- yBenn'IeHneii& MaKcHi:.an&Hoi! _-HHJ:ly~un"n ~ ueHTpe Ho ' n ·.co6cT-. 
- ·-, ' - - ' . ~ , / ',, . - ' -- - ' - . - ' ' - - ' ' 

B9HHOH _J:llIHHbl BOIIHbl pe __ 30H8HCHOr~ KOHTypa._ C ,nail TO<!Klf' 3peHHlI YM8HbW8Hll8,i _._,-:-

OTHOwem,; B~~.QyllIHOrO' aaaopa ~ -J:llI8M9Tpy IIOII!OCOB ,· ~BJilIE!TClI HllllQOJJe'e 'n'epcn~K-

-,THBHblM. -KOHC'i'pyKT!IBHO yMeHbW9HHe 'M9>1{1IOIIIO-CHOro _ aa~op_a - ocyu_;eCTBnlieTclI rry-

, Te_M -.HacaitKH aRcxos 'n3 MSirKoii:. 'cT.anH · H8 Kpb1UIKK ycKop11TeiJ~H0°i!_ Ka-Mepbl. '. ;· 

-TTpeJ:ln;raeMble ,KOHCTPYKTIIBHble- ll3M9H9HHH J:IBJ:lYT B03MO>KHOCTb _ YCKOplITb 

'IaCTIIUbI B ;nana~'~He 2-~ ~ < 3,7 H,<1 Y-i20 ~ .2 < .4_,<<4 - Ha Y.c15ci, J:lO - - . - z_ -. - . ' - - z 
s~eprHn_ 5-6_ Maa/HyKno':• _ 

-;-----. . ;.' '. 1\.~-

6 

J, ,_ 
-~ 

1,,.: 

; ' 
:_'i' 

, B bl B O 'll _bl 
;:, 

I_; 

__ f. Pe-aynbTaTbl 'sKCII9p!fM_eHTOB, 'no ¢Qpi,11IpOBaH1I!O_ MarHIITHOrO IIOIIlI 300. CM 

II 150 CM umi'.n~TpOHOB nHP yKa;b1B8!0~-. - 'ITO- TeopeT1I'I8CK1Ii!' pac'IeT BKnaJ:la IIOIIlI 
I . , -· , J 

, >Kene3Hb!X K01IbU9Bb!X- II J:ll!CKOBblx' :WIIMM no M9TOJ:lY paBHOMepHoro. H8M8rHH'Il!B8HIIlI; 
' . . . . . - / 

ido>KeT 5b!Tb ocyr.uecTaneH c TO'IHOCTbIO 5-10%. 

' ./ \ . . - ~- . - , 

BKnaJ:l IIOIIlI rrnocKoi! KaTyllJKl! C TOKOM cyr.ueCTB8HHO aaBHCIIT OT, reoMeTp11-
, '.· • '... / •. • • • • • ,( • ';,,,. • . • •• '>, • 

'I9CKHX p83Mepo'a Me>KIIOII!OCHOrO aaaopa; IT0Ka38HO, qTO KOH<pHrypaUHIO 'MarHHTHOro 

rrom1 ;OKOBOH KaTyllIKH- B aaaope 31I€!KTpOMarHIIT8. MO>KHO ~on;'IHTb C yJ:lOBne;nopH-
~ ., ~ - . . ' . . - . ' . 

T81IbHOi! TO'IHOCTblO, 1101Ib3YlI()b "K03<p<plIUll8HTOM OTpa:>KeHIIlI". - B pa6oTe nill!,B9J:l9Hbl-
• ._ • ' ~~ • ' < •• -- , • - - t 

rpa<p~Kll, 'rro3B01IlIIOI.Ull9 .paC'IHTaTb BKIIall IIOIIlI IIIIOCKHX -KOn~ueBblX - KaT,yweK_ C TO-

KO":' c TO'IHOCTblO He xy_>Ke 2';(). 

' . ,-, ' .. -. . -- -
2. TTpeJ:lnaraeTclI noaalI MeTOLllIKa J:llilI nccneJ:loBaHnlI cocTOlIHHlI peaoHaHcHQi! · 

CHCT9Mbl ycKOplIT~nlI - IIPII IIOMO_I.Ull perHCTpaunH' - _Y- - -,rnny'IeHIIlI' TOpM03HblX - aneK-

TpOHOB. TToKaaaHo, 'ITO nHTeHCIIB_HOCTb y -nany'IeHHlI cyr.uecTBeHHO_aaBHCHT OT 

-ElMIIJll!TY~bl ~anplI;~HlllI H~ .0.)'.8HTax, - OT ,COCT5llIHltlI _noaepxHcic~ei! sneKTpOJ:lO~- ll 

rrpaKTH'IecKH 11e aaBIICHT, OT- J:1aaneHHlI; B ycKopnTenbHOl! KaMepe a rrpeaenax, 

-5,10-a..:.S,5•io-5 MM ~g; -
1 

, - -
\. ... 

CneKTP _ y "."nsny'IeHHlI MO_>KeT 51,1Tb 1IC1I01Ib30BaH J:llilI orrpeJ:1eneH1IS1 a6co-

lIIOTHO;o 3Ha'Ie~HlI' ycxo~lIIO~ero HaliplI>KeHII~ Ha J:lYaHTSX C TO'IH~~Tb~i .:. 3%: -:-: 
• , • f ' • -

3, ]lmi llCCnellOB8Hlll1_''t11IlllIHlllI OTJ:l81IbHblX
0 

napaMeTpOB - Ha pe>Kl!M yCKOpeHHlI-
. . , - / . ' ~ . \ . . 

II J:llilI. HSCTpOi!KH 'UHKIIOTnOHa rrpeanaraeTClI acpq,eKTHBHalI MeTOllHK8, OCHOBSHHalI 
. ' i ·. - : . , '. " ' .,_, :,J . I ' , • ' 

Ha OJ:lHOBpeMeHHOM naMepeHHH _ IIaTeHCHBHOCTH ny'Ir.a c rrOMOI.UbIO, TOKoBoro rrpo5HnKa 

-H Hei!TpOHHOr<> no-roKa, -ao'aHH~a10r.uero B peayJibTaTe' lIJ:l8pHb!X pe~KUllll npH 5oM5~p~ 

J:llIPOBK_e noHaMH MeJ:lHhIX !'POMOK_,llyaHTOB. 
- ,-

MeTOJ:lHKa rrplir~llHa J:llilI sHeprHn ioHa ~- >-
, . . - 2,5 Msa/ayinoH:' 

-I I 

'-

4.·_ PaCCM8TpllB89TClI BOIIpOC ycKOpeHlllI- TlI>K9.IIblX HOHOB __ Ha Ul!KIIOTpOHSX • C lll!li

MeTpO~ nonIOco~ · 120 -11- 150 CM, pa~oTaIO~HX a Ha~Tonr.uee a~eMlI J:l~~ ycxopeHHSI - - , . 

'aeil,Toaoa n • a -_.,acTnu: 

-: 

_CTOK83SHO, 'ITO_ IIPII, -He6CJIIbUillX H3M_eHeHHlIX cyr.u~cTBY~I.UllX KOHCTpyKuHl! ye-
\, _,. ,' 

KOpiiTenel!· MO>K--HO 6yJ:l9T nonyq~Tb_ IIY'IKH_ HOHOB B npeJ:leJmX _ OTHOW8HlllI MaCCbl _K 

-aaplillY OT_ 2 ao 4 -c sHepr11eJt' 3-8 ,Maa/ayKnoH •. 

· -- - - · ', : . /5 6 11 13/ 
MaTepllalibl H8CTOlII.U9l! paoOTbl orry61IIIKOBaHbl B Il9'I8Tll '., ', ' ... , , J:l8HHble 

'paoOTbl -LtOKnBJ:lb!BilnHCb H',i p~oO'I8M COBeI.USHHII IIO ,UIIK~OTpOHBM B _ 011 ff1----f, Jly6Ha 
• • •• • • ~• • A - • • \ • 

;/1960r.l ,ll- Ha KOH<pepeHUIIII ,no nccneJ:lOBaHHlIM Ha Ul!KIIOTpOHaX a KpaKOBe' 

c\ 

/196lr/. 

- ABT0°p Bb1pa>KaeT rny60KY!O 5naroaapHOCTb HBY'IHOMY pyKOBOJ:lllT91IIO 'III3Hy-
• ·• -, ,. . .I 

;_· 7 



.,, • ,J ... ·• .- . .. ',' . 

KOppecrioHAeHTY. AKaAeMl!ll a·ayK CCCp r;H:: <Pneposy aa· nocTaHOB.KY 38A8'ill II '"•. 

•; ;:~OCT08HH~II .l!HT~p=~- K· pa5~Te:;-kay~~~M;.. co.ipy~H;KY ~-U-~ Or~~-~C!IHi·•~i{n.oac~-

::~~~H;~-~o~6~b-_H 'ci~~Tbl npll Bbin~nae¥n11 ,11 .i1ad11c~Hllll ci~HHOl! pa6oi
0

bl, a . 

•1 s:s.>Bal5HK0~y. ·,B-.A. ;3a~epy;: IO:B •. no6aHOBY,. B;H~ MapKOBY, rI;H. 

·II. a'.r.:,Tnw~Hy . 38 nOMOWb np11. npo~eA~HHI! 3KC~~pHMeHTOB ·11 .o6cy:>KJ:l~Hlle 
... ·, "<.,,. ,, ' • - , --~- - .... ,- ' - • • • ~.. ""~ • • '1- -_ 

ny<IeHHbIX _p_eayn_h!fT0B, ·· 

n·11·T·e'p a T y.;p·a: 

<linepoB, ,OCHOBHbie. npo6neMbl cpH31!KH .. MHoroaap's;iAHblX ·110110B, ,Maie~Hanbl· 
KOHcpepeHUHH. no .·s;iv;epHhlM. peaKuHs;iM_ c MHoroaapsiAHblMH ~oHaMH, OH.RH 
Ili6a~; ,'1958. · . . · ·· . · · · · • 

• , , •. , , • '-.. ; : . , ' ' ' • r . ~ • ,· , - - ·, ,- ~ 
Oraaec,rn;· ITonyqea11e uy'IKOB.YCKopeaat,1x _.noaoa ua. 300 cM. ,,.: nnKno-•· 

Tpoae OH.RH,' ,[loKnai:t iia KOHcpepeHIIHll no' UHKnOTpoHaM.,KpaKOBi · 
· . · 1961 'r . · ' •. · • · • ' · " : • . , 

; :•:dn~r~as :·ic~eiera~~-a ionilor'.grei\~toi"n~tic~ ;/Electroni.ca ·• . 

4·:•8~11, :Oa~Jin~B: .UHccepTaun~, Jl~IT 011 ~~ ;, 1959 r, 

5. r: 11 H~~e~~ .. n.ii ~blnhnie: :Ma~HHTH0e none nn~CKOB KOfibUeBol! 
: " · . ToKoM. np~hpHHT ·O11H11 eos; 1e62r; ' · 

< _, • ,' '.'j 

Hn.upeaw ;- A:<l>., nHHeB·, :IO :a no6aao~. B.H. 'M apKO~, 10.i..1- Oranecs;ia ••. , 
• ·•. 

1
• • Hc6neAOBaHHe Y -nyqel! pesoaaacuol! CHCTeM~ UHKnoTpoaa. ITpe.: 
,<npHHTO11.RHP-873,'t962r. ···. : · ··., ,•,·., 

; - • ~ " -_. f ' " •• •. , • • ' - • • :' '. ' • • • ,.·. ' '•' • : • - .'. • _. - • ' • • • ~ ,_,, •• • .• • 

·1: ·. w. W.Ch~pp,' H..G!Ieard, Spark D~age ~nd High :V~lta"ge Breakdo~n-of Me bills_ i~ Vacuum. uc:m> 
' . . . . . . . . . . ' ~- ~ - - · .. : . .' 

:, , , • · ' 1962 (1954 ) ',. 
'. ~ .. ,-'- ',,;·; :' ~>'",; ·: ·/ ,' :, ...... , -·, '·._, '· /: '• - . •. [," 

·. , 8. ',LLM •. :Ka.MHHKep. ,[lHccepTaunsi,· neannrpaA, 1.956 r; 

·'./ e.:.H;?·_<l>~~"op~B.>TOMHa~ 3~eprHSI i! .~.385, 1951,. 

'10~ W,J,B:. St?dii Nuc!Jnstr. J(! 1, 49, 1960.· 
';,_' ~ ~ .. ~- . , .. , ·•:-, . , ~~ , n . , . .._ . . 

11.,T: l11_1Apeaw, _IO.U, .,Oraaecsia, Jlevue, de, hys1q,,e ~ 3, 347, 196_L. 

fa;',-A.Valeriu,-St~d!:_si'cerceiar,i'de Fiztca lJ!i2/'379;'1959, ' ... ' .. · 

'.' , \.-fHgpeaw.~ ()C~03MO)K~OC;ll ;~K;pE!H~Sl~Ts;i,K~ii~x l!OHOB Ha 120,; '}50 'CM. 
UHKnoTpoa_ax, ·· C6opHHK AOKnaAOB. Koaq;epeau1111, ·KpaKos;· .. 196( r. 

Ha.up~~·~-. KJ.'u. O;a-Hecsi~. s~~dii'si c-;,~~.t~'ae Fi~ica 12, 4, sdi, i9~i: 
'., '•.· , :-•·· ... 

:.\ 

. . \· . . . • . 
PyKon11cb ·nocTynn_na_ B-,H3AaTenbCKHl!'OTAen · 

,,• l2 cpeBpans;i 1963 r:_ 

. -~· 
··. ..• 

-<\• •' 

'·•;· 


