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! ·. ABTopecpepaT .nHcce.pTaurrH Ha _poHcKaH11e · yqe1rnit cTeneHH 
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'3a 'nocne)lHH9 HE;CKOilbKO )l9CIJTHneTHll cpH3HKa ,.llOCTHI'na o~pOMHb!X fcne,xoa· B 

o6nacTii 'H3Y'l9HHII CTpoe~HII B9lll9CTaa: YcnexH II.ll9pHoll ·q:i;,;H~H· B 3~ll'i!IT9IlbHOll 
., . . / . ' ' ', '-

' ,CTeneHH onpe.oe.mmHcb· p'a3BHTH9M yc.Kop~'1'9IlbHOll T9XHHKH:'' Oco6emi'o 6ypH·oe :pa3BHTHe 

· y;xopHTenbHol! Tex~HKH Ha'l~noci:, nocn~, :roro,_' ~aK ·a 1944., r~.oy ::B,~ ~1c;~c_nep ' . 

llBil9HH9 'aBTOM8TH'i9CKOH 
I 
cj:,a::iHJJOJKII '!aC:Hll B pe::3otta,~c.~b!X yc'xopHT9IlllX, 

'" , . 
OrKpbITHe npHHunna 'aaT9cj:,M'!~oBKH' c,de_nano aosivio>KHbIM· co_opy>KeHHe. ~poMa.lltthi'x · 

ycTaHOBOK, a KOTOpbIX 3ap<I>K9HHbte ''!aCTHUbi- MoryT np'Ho6p~TaTb, oqeH.b 6onbllll{e' attep;HH,', 
·.·' ·'1 ,. , .1.. . . . .• . ; , .. , . l -..· ... ·,, .i : , '~ .', , . •. . . . . ·:,, . ,:· 

B C?B9TCKOM Co103e' B 1949 ro.oy tta'la,nHCb· pa60Tbl :~o npoeKfHPOBa~HIO ·CHHxpocj:,a30-

' TpOHa' .llilll ycxopeH.~ll hpoTOHOB' .o'6 3HeprHH '10, M,Hill!Hap.ooa' 3Jl9KTpOHO~OllbT, 3TOT 

; ycxopH~enb· 6bm 3anymeH a 1957 ro.oy ·H, .no .·1960 :ro.oa ll~nsincg .e.AHHC.TB.eHHbtM a 
' '' 

MHpe Y?Kqp11i-eneM, Ha' KOTOpOM ~flOTOHbl yCKOpl!IlHCb .llO, CT~Ilb ,6onbill0H aiieprHlf.' 

Tpy.oHOCTH C03;aHHH', cirnxp9cj:,a3~Tp0Ha Ha 10 Baa ycyry6mmHCb OTCyTCTBH9M 
. - • ' \ ,,,< ' , l 

onbtTa coo'py,>K'ettHll TaKHX 6011bWHX yCI<OpHTe_nell: · 

. , ',, ... I , 
JJ.ng :eweHHll pH.Ila_ TPY.llHE!HillHJ<; 3ai:(aq, CBll38HHblX -~ _?of py;>!<e!IH9M .. H, o_co6eHHO / 

,c.3anycKoM TaKoli orpoM11oli· MaLUHHbI, 6bma. ,nocTp9etta .oeliCTByIO_Wall Mo.oenb CHHxpo-
- ' , ~ I- . " . . • . . , 

·. cj::a3bTpOHa Ha 180 Maa,'. 3Ta Mo.oeni:, 6&ina' coopy>KeHa B ¢H3H'ie'CK6>; HHCTHTyTe' 
:!" \ ' " ! 

, , AH CCCP ~.aanywe_Ha a 1953 r:6.oy • 

. 8 ~ pe¢epH~yeMOl! ,.llHCC~pT~~HH' OilHCaHhl '3KcnepH;,,eiiTanbHbie_ HCCil9.llOBaHHll, :'. 

BbinonHeHHb!9 -~PH 3anycKe MO.ll9/Jlf, yCKOpH~eng H CHHXpocpa30TpoHa .~a: 10: Baa'., 
' ; . -· ' . . ' 

: i . ·v13 6on~~oro Kpy;a pa3HOCTop6HHHx· npo6neM, c KOTOpbI.MH 6&mo ·ca,i3aH~. 
:· / ; ', • • ',,. ' ' ',' - , ' ~ ·. • ' i '·' - ' ·, , ~- ·. ' ,; . • . 

C03)laHHe 3THx.'ycKOpHTenel!ta .llH\'C9pTaUHH OCHOBH09 M9CTO ,OTB9)l9HO nony_'i9HHIO' 
, ( ' . ' ' '' '!,· ' ' '. ', ,,,· ',• ' ' ' ' ' . J . :: ' 

'H, HCCil9.llOBaHHIO' KBa3H60T8TpOHHOI'O · pe>KHMa, llBillll01ll9I'OCll 'aa>KHel!WHM 3TanoM, :,a 
" ' :., ' ' ' ' ,,·,,· ' ,' ,'· '' ,' ''. ' ; ', . 

6onbwol!. ·cTeneHH ·onpe.oenl!IO!lll!M · aq:,cj:,eKTHBHOCTb _aqel! pa6oTbI ycKop11Tensi, 8 · .oHc- .1. 
I , 

.ce
1

p1:au1u1. on0:catthl_' MeT~.llMB":a, _n.pet1n?)KeHHaH · aaTop~M ~nc.cep~au~tt• n: peaJ'.'nhTaTE_>I,. 

, . HCcne.oo~aHHl!, npo,B9.llE!HHbI,x B T9'i9HH9 PH.Ila, neT, ".[lHccepT8UHll COCTOHT · H3, .llBYX '. 

qacTel!, 

8, nepaol! qaCTH .llHCC9pTa·u1m OilHCaHbl 3KCil9pHM9HTb/H HCCil9.llOBaHHll, OTHOCll-
-1 <, ', > ,•, , S C 

lllH9Cll 'K .3anycxy H Hccne.ooaaHHIO ycno~'.Hll £lBHlK9Hllll 'i8CTIII~' B MO)l9IlH ycKop~T,enll, 

r 
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KOTopag:npeJlCT8Bllll0T co6oli'ycKOpHT01!_b 

. . . ,\ . '. " 
·cHHxpocpa30TpOH C MarHIITOM THna .," pelic-

Tp0K 1
• ,_ 

' • ' : •✓ 

l-1H)K0KTOp . CllHXpO!p830TpOHa l1Bllll0TCSI. OJllUIM H3 C8MblX B8)KHblX Y3IlOB yCT8.HOB"'.. ·• ,' 

, Kn. Ha' MO~enH ~ Ka'le,cTB~ HH)K0KTOpa Obin; npHMeHeH '3neK;pocTaTH'leCKllli, reHep!lTop, ., ', 

· ycK~p~rorriHlt npoTo~w ':O:o 3H~prHn: 0,8 M;a. ' 

3'cptpeKTHBHOCTb, 38XB~Ta 'laCTHU B, npouecc ycKopeHllll B Cl1Hxpo4'a30Tp0He cy.:' 
' ' ' ' t . . - ' ._: ' ' 

'' mecTB0HH0:3a~nCHT __ oT c_TaoHnbHOCTn, 3Hepr~n 'IBCTHU, · nH~e~THpyeMblX a KaMepy-yc-:, 
/10/ , , . ,. · . . .. > · · · 

KopnTenll-. • 8 JlHCCepTBUHH Jl80TCSI OllHC8Hll0· CIICT0Mbl,· pa3paoOT8HHOli aaTopoM, ,• 
:- .' " • , •. I : •: • ". . ,- ! . .. . ~ . : ' r·., . , ..,• • ,/ 

' Jlllll CTaOHilH3aunH 3HeprnH npOTOHOB, BblXOJllllUHX H3 3Il0KTPOCTaTH'l0CKOro .reHepaTo.,. 
' ',_.i' . • . '., ' /. . ., ,· . I • ,r' 

pa~ '8 3TOli Cl!CT0MES B Ka'leCTBe JlBT'IHKa··Hcnonb30B8nCSI ny'IOK .npOTOHOB, 'llOB0J)HYTblli 
' , , I .Q ' • - ' ,• ~ ' , " 

Cll0UH8IlbHblM MSrHIITOM Ha. yron 60 .OT 'caoero nepBOHS'lallbHOrO, HanpaBil0HHSl0 Pery-

n;pyrou:i~~-~3~0MeH'.ro~ cny)KHil ·~op:~~pyromnli an~KTpoJl; :cHdT~Ma 06ecne~1rnana' no.ci- • . . . . . . .-,, . ', . ' - , .- ,-. ' ' . ·:· . . ' ~-., . , 
Jl8p'Ka~11e no'~TOllHCTBa sHeprIIH npoTOHOB c T~'IHOCTbro, 0,05%:-

t·'" 'I - ' 

· He M8Hee ,BB)KHyro'· po~b B, 38XBaTe qacTHU. HrparoT reoMeTp11'1eCKH8 ,pa3Mepb1 H' 
, . ,, ,••· . . /IOI · · · ·· · · 

Yr_:noaag pacx~JlHMOCTb ny'IKB HH:'1'8KT~pyeMblX"npoTC!HOB\ • 0,llHaKo_, ~ann'IH';' a:cIIC\ 

T~Me'cTaOHilH3aUHH SHeprHH 'qacrnu' IlOBOpOTHOro· MBrHHTa CylUeCTB8HHO 3aTpy.JlHSIIl~, 
'. ·.. .. ·-. ,, - .. , . \ , . : . . , - . ' . 

·• nonyqeHHE: HY)KHblX :reoM~TJ:)H'l~CKHX napaMeTpOB ny'IKa. 

TTp~Meiiin,ie cn,euiianbHOli Ko_HcTpyKunn ·nonrocH&rx HaKoHe<iHrtKOB ·noaopTHoro Mar

HHT~ Il03BOnHnO C03J:rnTb perynnpyeMyro. rpliJlH8HTHylO !pOKYCHJ)OBKY ny'IKa. 6narOJl8pSI 
·, ··' : · · . -· ' · · , · . . \ , 1: ,.. · .-'. : : r, . , . ·,· ., · , .,. 

• '. ,POKycnpyromeli ciicTeMe 3neKTpOCTaTH'leCKOro, reHepaTopa' H HacTpOliKe , rpa,llHeHTHOli 

4:oKyc,;p'oBKII 'noaopOTHo~o'.Marun;a yJlanO~b JlOCTH'lb' ~~;HblX reoM~TJ)M"(eCKttX' pa;Me-, 
. ' '" ' . . ' . ,, /9/ ' - , 

, poa HH)KeKTnpyeMoro· ·ny'IKa, n 'ero·, yrnoaoli pacxO.llIIMoc·TH , 
_\ ' - ·, - . .· ,, 

_q:>opMripoaaHne ny'IKa Ha· axo1.e a. ycKopIITenb iiepa3pbrnHo · c~si3aHo c · n3Mep·eH~eM 

ero napa~inp~a. B 'paooT~ Jl;~TcS1'_on1Ic~Hne MeTOJlHKII·,,;3!"'
1
;peHIIii. f!onepe'IHbI~ pa3~e-, 

'poa ny'IKB i ero ,. yrnoirnli pi:icxOJlIIMOCTH, 

• • • 1 •.• , .• '. \ , 

,Llnll __ BBOJl~: '{8CTHU Ha. opOHTY HCil0Ilb30Banncb _Tpn_ n~pbl .1IH!p/18KTOpHbiX n_nacT_nH, 

io-rilp&re · 6&;~", CKOHCTpynpoBBHbl'. TBKHM '· o6pa3QM;· 'ITO 

. BO,llHTb BB_OJl' qacTHU Ha opO!ITb[ C pa3nH'IHb[MH pa,llll)'C~Mll;. 

I 
Il03BO_nllnH. npOH3-

vlcnonb3'ySI KOHCTpyKTIIBHble ocooeHHOCTH. n~cpneKTOpHblX ,nnacTnH, y Jlanocb 

H3M8pHTb ripe,llenbHO Jl'onyc-r'iiMyro pa,llnanbHy'IO npOT!l)KE!HHOCTb HH)KeKTHpyeMoro IlY'IKa 

'(npe,lle~bHo ,Jl~nycTnMyro·, npoMalll~Y), ~Me'roufyro 6onbI11oe ::iH~'leHne Jlnll · 3axaaTa qac,
THU .Ha nepaoM 3T8ne,'nH)K8KUHH. Ee B8IlH'IHH8_ OK83.anacb ·, paBHOli 4 MM • 

..... ·: 
.. \ 

\ '· 
' -

\ •• F 

\ I ' \ 

1' 

' 
' . ,,r\ 

. ;,-

,5, 

...-· 

8 JlHCcepTaUHH OllHCbIBalOTCSI . . _,,, 
··-Hccnep.oBaHBSI~ , CBH38Hi-Ibie C 'H3Me-

peHH0M napaMeTpoa HH)K8KTnpye"!o.ro nyqi{a, a Mecie BblXOJla· era Ha paaHoaecHyro op-

6nTy. 0Ka3anOC_b,, 'ITO pa,llnanbHa~ npOTll)KeHHO~!b ~y'IKB ~ ~;~Te _B.bIXOJla, ~3 rr,HtpneK-

··-..:.·. 

, TOpHblX 

'MOCTb 

nnaCTHH paaH'a 4 MM, aepTH~BllbHblli pa3Mep ny'IKB 3,5 MM. · YrnoaaH pacxoJln- . ·, 
.. . . . ! 

~ . · - ~. · - I I 
'a ropH30HTanbHOll nnoCKOCTn' 4 ' B aepTHKBilbHOii 1 __ • 

. •. . . 
,llnll. HHJlHKBUHH: ny'IKB -B KaMepe ycKOpHT8IlSI ncnonb3oBanacb CHCT8Ma, COCTOlllU8'1 

' ' . • • • ' • I/ • - ' ' • ·: ' . ,~ . • • ' - • • •. / 

03 MllllleHH, noKpb!TOli IllOMIIHO!pOpOM, CHCT0Mbl CB0TOBOli :OnTHKH _H <poTOYMHO)KHTenll • 
) . . \ . ~ . , 

TaKa;, · cncTeMa · HHJlHKa.uirn oKa3ai:iacb _,ipe3BbI'IBliHo qya<;:TBII;enbHOii H .no3ao,igna· Haile;K'· 
' ' . . . . . . '/ ~ . . . - ' •-. - , ,. . ;-- .. -

. HO llHJlHUHpOBBTb ny'IKH C · HH'ITO)KHO , M'anoli · HHT0HCHBHOCTblO. TTy'TeM cneunanbHOli· rpa- ', ' ·," 
' • • • , • ._, • • - - - ,(-... • : , - •• - : -~. .- f ' 

JlYHPOBKH 3TOli, CHCTeMbi Obma , o6eC_!Je'l8Ha· B03MO)KHOCTb · ,fonn'leCTBeHHblX H3Mepe·'l-

HHli HHT8HC,IIBHOCTH_ ny'IKa 'laCTIIU· B KaMepe, yc~OpHTenll. ... ,• 

vlHTeHC,HB,HOCTb' yc.KOpeHHOrO nf•IKa ·a.' yCKOpHTene 

3cpcpeKT~BHOCTb!O ::iax.aaTa Ha· 
1
~ep~oM siane 'H~)KeKuiin. 

·onpe,ll~Illl8TCSI npe)K-":e BC8r<J_ 

. 8 paooTe ,llBeTCSI · Oll!ICaHne: Me-' 
, _, ' , ___ . • . I :• -< r ., · . 

TO,lla 'n3MepeHHSI ~03!p,PHUH0HT8 38XBaTa 'laCTIIU Ha 'nepBOM 3Tane,,HH)Ke~UHII. 8 .3TO_M 
' ' .• '\ . 

M0TO,lle ,llllll. H3MepeHH!I ncnonb30Banacb cneunanbHO nporpa,llyHpOB8HHaSI CIICTeMa HHJlH-" 
. -·· .. - . ,-_ . ' ' - ' . - ' ' 1' . 

. KaUHH nyqKa. Man&re reoMeTpn'leCKHe' pa3Mepbl · H, HeOOilblll aSI. yrnoaaSI paCXOJlHMOCTb' 
' ' ,._ ''".' ' '' '' .-·., ' ' :. ' ' < ._, ·' ' ' /1/ 

HH)K8KTHpyeMoro _ny'IKa _ooycnOBIInH Bb!COKHii K09!pcpHUHeHT 3axaaTa paBHblii 60%, ' ,'. :, 
A, 

8'JlHCC8pT8UHH npHBO,ll!ITCSI OllHCaHH8 MeTQ,lla ,!I3_MepeHHll IlOKa3aTellll' Il ·cna,ll~: 
. . - 't ' . ' ' . 

MBrHITHOro non SI no paJlIIYCY B 3',a3ope MarHnTa yc'KopnTen,i.: Llnll ,STHX · H3M0p;Hllli nc-. 
,. -~ - . '. . . - . - . . ' ~ . . '. ·; -. . ) .. ·, . -- . ·, / 

nonb30Bancll ny'IOK 'qac'rnu I 3axaaqeHHblX B KBa3noeTaTpOHHblli pe>KIIM. 6naro,llapS1 cne- ,\ ' 

UIIan;;~o p~~paoo~~~Hofi ~eT;:Un~~ ~bl;a JlO.;THrHyT; 6011;,;Iila~ TO~HOCTb 'H3MepeHH~ ' 

3Toro·o'leH'b ~~>KHOr~ napaM~Tp~ Ma~m;THorc> nonH ycKopuTenS1;'·1-1::no1ib3YSl' )laH~i,1e_ 
.._ " t -,•:·,_ ' -. . . J ..... ~~- •• ·-,- ✓ '. '-:-, .---··.~--· ·, , -

' STIIX H3MepeHIIli Jlllll TeopeTn'leCKIIX pacqeTOB ,3axaaTa. qaCTHU BO- Bp8MSI J[H)KeKunn, 
• · _.,.,- _,. '·"-~, • \ :·~.- . '" '. -I • ;_ '~ . .._,., , \ 

Y. Jl8Il0Cb OObSICHII!b caoeo6pa3HYIO. cpopMy oeTaTpOHHOro HMnynbca, H80lllO,llaeMoro C.' 
'' \ . . \ . . . ' 

M!IllleHII, · pacnono)KeHHOli y BHyTp0HH8ii CTeHKII KaMepbl~ Pe3ynbT8Thl, ·nony'leHHb18 ·npu· 
' ' ' ' . ,, . ' ' ' '/1/ ' ' ' ' ' 

pac'leTax, xopowo COBIIann C. 3KCil9pMM9HTll.'lbHbI?-.-1H: 
' ., . •· ·--:: •. \,,.' 1 

HHS! 

, npn 

CymecT~e~Hoe a~HllHne Ha K~sq:,cpnuneHT'3axaaTa· oKa3hIBann ns~~HeHHll HanpS1)Ke

Ha. HH¢~eKTOpHbIX nnaCTHH·ax.·. 3~cef'epa·~9HT8~~Hbl~ HCCne.UOB8HllSI ~l10K,a3a~H 1 'IT6. 
.. ' ·, . ·' ,, .. :, >" ,, ,.. '.. \' ': ., . .. . ' ,, : • ·, ' ' ' ., 

iI3M9H9HHH )..IanpSI)K9HIH(Ha·~- _0/4%, 38~BaT ~q~C?THU. C.~ Man&IMH .K':Jne~aHMSIMM, yMeHb-_ 

lllllllCSI npaKTII'{eCKH JlO ·Hynll. _TTpn '9TOM''. OblllO ycTaHOB![eHo, .'ITO pe3KOe. annsrnne 

H3M9HeHMSI Hanpg)K9HH·~-- Ha :c3a:X.aa~ CBSI3aHo· (; H3~9HeHHe~i' ;r~~ Bhr~:Ta qaCT~U -H3 HH-
'· . .... 

cpne'KTOpilbl~ nn~CTHH. 

\ :.:,. ~ 
',, 

.1 
•''-

·:, ,,.:-· 
\ 

·, 
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0TxnoHemie nyqxa ··oT onTIIManbnoro nan11aanenII~ na yron 7•· yMeHbIIIaeT aaxaa-r ,, . ' . -, . '' 

qacTIIU na·,..40%, ripn sTOM qacTHui,i 1c ManbrMH aMnnIITylla"MII paaIIanbIIbIX xoneoanIIll 
C ' • ' •• " • > j 

npaKTIIqecKII OT_CyTCTBYIOT B aaxaaq';_HHOM nyqK~,--

' ,/ . 
B a:iccepTauIIII :naeTc11 ouIIcanIIe MeTonoa O!lpeaeneHIIH TpaeKTOpIIll qacTIIU II · 

l ; • ·_ I • ·, • ,·. ' :. • ' • • • 

<pOpMbl MI"HOBSHHblX :opoHT, flpu nOMOWH. cn~uIIanbHOI"O. pacnonO}KSHIIH 3KpaHOB no aaII-

MyTy ycirnp11Ten11 .Mo>Kno . npocnea11Tb · TpaeKTOpHII q·acTIIU, coaepw'arowIIx oa11n ooop·oT 

B x·aM~pe, 3~aHIIe :;;;~x -rpaeKTOpIIll ·J:iaeT aoaMo-;n~CTb ~poIIaae~-TII ·npenaapIITeni,nyro 
,. .'· :~- '· .. ·, .. li . '. :._ 1 

- -. ., , , _· ,, _·,, ,' , .. ~ • 

nacTpOi!Ky l!H>KSKU!IOHHOll CIICT9Mbl, H:::nonb3yH qacTIIUbl, aaxaaqeHHb!S. B KBa3IIOeTaTpOH .. 
.. >. ~-- '.' :,,.. . ' ,,,; . . .. - __ :. ~ ' . . . ·. _.· . ,-·. ·, 

HSLi! pe>KIIM/'MO}KHO C llOCTaTOqHOl\ TOqHOCTb!O .OnJiell9J111Tb <popMy MI"HOBSHHb!X OpOIIT 
• ,, ' ,·,·•·-I•. • .\ 1 0 • . ' • • 

KaK- B_ ropII30HTanb,n_oll,· TBK H B B9pTliK8.nbHOll nnocK~CTllX, floaooHbie IICCnenoaaHIIll 

no'aaonmoi CYllllTb O COCTO!IHHII MarHIIT!iOI"O nonll B aaaope MllI"HIITa ycKOpIITSnll, ,-qTO .. 

Kpallne, Ba>K~o' -~n~ a;nycKa y
1

cKo'piITen11, flpII no'MoWII T8K~X- H~Cnenoaanr-ill
1

B ~arHIITE! 
1M,:>i~~im 01'.In<?-00118.J);~e.Ho ·cywecT~e~noe' IICKa>Keuue cpeau~ll MBI"HHTHOll nnoCKOCTH.-

. ' . . . ,. ..-' ;-

- cho HCKB?K_enue Gi,rno llHK,BIIllHpOBBIIO 'np_u noMOWH. cneuuanbllb!X ·ooMOTOK.: 

, "';-. , . ;. ',, i, ~ . ' ' 1° I • ; ·._. :. : ',.,_ ,: • 

. ·' B paooTe. aaeTCSL onucaHJie Cl!CT9Mb[ · yupaaneu!Ill BKnroqenueM- BblCOKoqacTOTHOI"O • 

}~Ko;~~wero .rio;ll, BKnroqenIIe yc~op~rowero u~nll npouaaoa~~~~b curnanoM, 

1

non~qae2 . 

Mb~M 'ne~ocpe,nCTB:HH~ o~• qacrnu; -, aairnaqeHHb!X npH ';epBOM, 3Tane HH}K9KUIIH, flo.0:oo,:_ 

Hblil _MeTOll. cy_wec_T~SHHO IIOBb!Clln CTBOHllbHOC:Tb ·HHTSHi::'usHOCTH; y'cK~peHHOI"O nyqKa,. 

3,i;.qHTSJlhHOe -MSCTO B -paooTe y nene110 IIC:cneaoBaHIIllM no,:epb qacTHU B npouec

ce ycxopE!HHll~- B ~eaynb;;.aTe·· 3THX ucc,~~noaanull_ obln~ ooaapyM~~o, qTo B ~arHHTHOM 
"', , , , :' . 1 ~ ., , · , '- .· -~' , , _ . . \ .. , i _, . , - · /.), ' ', :· , ' 

none ycxopIITenll HMSIOTCll· nynbcauIIu, qacToTa KOTOpbIX np8.KTIIqecKII coanaaaeT c qac-

·ToToll 4,~ao~bIX 1 Koneei'~,;IIii. 3;II nynbCa11IIII- ~arnIITiioro non!! .llBIInIICb:peaynbTaTo~ 
. ; . . ' . :· ·, ' : . .- , ' .. ( : 

ynapnoro. B030Y>KlleHllll COOCTBSHHblX Koneoannll·. OOMOTKII M8I"HHTa ·acne]lCTBIIe· cneuII·.:. 
- .. . :. - .· ·. ·... .... ·._ . • .... " . . ·'- . . . ·. . . . - . : ... , . .. . . . : 
<pIIKII Bb!IlpllMHTenbHOll CIICT9Mbl 'miTaHIIll MBI"HIITa,·. flynbCaUIIII MaI"HIITHOI"O non!! C qac-, 

' ' ', "' . /'- ·,: .' i' ·• ' . '·. ,_ . _. ,• . ' .,, - ' : ' ' '•' ' ' . _'-

TOTOll q:,aaOBb!X. KoneoaHIIi! npIIBOllIInII K noTepl!M qacTIIU BO BpeMll ycxopeHIIll, 

' ·::. . '. ·' ... '. - · .. :.: ' - . - . " . . ·. ·. \• . .. 
B paooTe npIIBOllHTCH uccllenoaanIIll _anIIllHII_ll nynbcauIIll MarnIITnoro: no_nll c paa-,. 

'-. . ,• '· . /' ,'. __ , '·, . • ' ' • i ,: ,. ' •(· ·; . , . ' 
. nIIqnoi!. qacTOTOJ1'. Ha IIHTeHCIIBIIOCTb ycxopeHHOI"O !}YqKa,. 3xcnepIIMeHTanbHbl9. aaHHble 

. ·, ~. . 1 . .. . · Ill .. : .. 
arnx _ nc.~nenoaam,ll xopow'? _coanan'.1- c Te?pernqecK~~m pacqeTaMII · , Kp?Me a1:oro '... 

nccn~~9a_a~~Cb: sn~·HuH·/ Mo.nynSJ.unH Bb1cOK(?_q~~ToTao~? _y_9_Kopsnomero ~onSI :Ha-llaTea-. 

CHBHOCTb ycKopeHHOI"O nyqxa. :::ix~nepIIMSHT noicaa~. -qTo rnyoIIHa MOllYllllUIIH. a. 0,4%. 

'>-' 

c. qacToToi!1paaaoll qac-roTe cj:aaoabrx. xone6aIIull -(4700 ru)1 .YMSHbwaeT· IIHTe .. ncIIano .. cTb 

ycxopennoro nyqxa .JlO nyn,1. 

' .. \: 
(, 

7 

BTopall qaCTb nuccepTaUIIII noCBllWSHa .. axcnepP!MSHTanbHblM uccneaOB!IHl'lllM, 

npoIIaaeaenHblM •np11 a~nycxe CIIH.xpo¢a"soTpona ~a 10 Ssa:· B xaqec-Tae ·IIH>KeicT~P,; 

na-aioi! yc.;.;noaKe IICnOJ)b3;eTCll nIIneliHbill ycKOpIITOOb: .Ha. 8,6 Ma~. BHaqana' nIIHell

Hblll yCKOpUTSnb• M?r .ll8B8Tb _cpaBHII-i:enbHO Manyro ,lIHTeHCII!'HOCTb yCKOpSHHOI"O nyqxa-

35-40 MKa. BnocneflCTBRH . nyTeM C::ywecTBeirnoi!. nepenenxii <popIIH:>Kex~opa .II p_aspa-

6oTKII HOBoro uonnoro ucToqnIIKa IIHTeHCIIBHOCTh ycxopeiinoro .nyqxa 'a nIInellu'aM ycxo-· · 
. • · . 16 81 - ... • I . .. 

pIITene obma · yaenIIqena · no 600-700 MKa • ' • nonepeqHoe ceqeaIIe nyqKa aonIIaH 
r , , , ""-., 

nunellHOI"O ycKopIIT_enll COCTaanseT. npHMepHO 10 MM npn-yrnoaoi! p8.CX01lHMOCTII 

i. 10
1121 

. Amt yMeHbWSHIIll reoMeTpIIqecKIIX pas_MepOB nyqKa npII BX0ll9' e~o- 1'. ~aMepy_· 

ycKOpII-renll Il!>IIMElHSH~ KBaapynonbH_a_ll ._nIIHaa, ·c U?M?LUb!O KOTOpoll, HeCMOTpll Ha fionb-. 

WYIO npOTll>KSHHOCTb .IIOHOnpOBOll8. .. ( Ni f M) J y ~a.Tl.OCb nony'IIITb ny.;-o~ C nonepeqHblMII · 
· - 12( ' . ,. . .• ·. ·"'· 

paaMepaMH ' 20 MM · 
I 

lloMIIMO IICCnell?BaHIIll reoMeTp~qecKIIX paaMepoa _nyqxa _u ero_ yrnoahrx xapax- _ 

T9pIICTIIK HCCn8ll0B8nCSI TaK>KS 3H9pI"9TIIqec·KIIll cneKTp npOTOHOB_· B _ IIH_>KSKTIIpye_~_OM 

nyqKe, 0KasanOCb1 qTO pa3opoc· llHSpI"IIII ·npOTOHOB"B nyqxe ·oqeHb BSnIIK II JlOCTIII"aST 
' . , ' . ~ -~, ,.' ~ \. _· - . 

a cIInbHOli 'cTenenu ._aaTpyllHIIn 2,5%, Taxoll w·IIJ)OKIIll anepreTIIqecKIIll cneKTp'_ qaCTIIU 

nan~AKY II~'.lKeKuHoHJoll .;IICTe ... ~1; H,mIIqS:e G~nbuioro pa36poca · qaciIIU no sHeprIIllM 
- · - . ...· ·- - -- . . . .. lllL · .. 

noTpeooaano C03ll8HHH. cneuIIanbHOll iKOHCTpyKUIIH noaopOTHOI"O ,MarHIITa • J-1ccneao-
/. - I .· 

-aanHe ~oTepb qacTHU_ Ha' HH,KeKUttOaaoM Tp~KTe _noKa3ano, ~To
0 

~a yq·acTKe· OT Bb1xoaa 

1{3 nuHellnoro yci<opHT:enll_ llO Bbixona'_II3 IIHq:neK;;pHblX ~nacT~~ .. IIHTSH;HBHOCTb uyqxa 

yMeHbUla9TCll B1l5~9, 0CHOBHbrn. noTepII HMSIOT MSCTO H8 BX0ll8 nyqxa B IIHq:nSKTOpHb!e 
, 12/ . . .. - . . 

nnaCTHHbI 

J-1ccnenoBaHllll nyqKa' npOTOHOB1 BblXOllllWIIX. II3. IIH<p/IE!;TOpHblX _ nnaC;HH,' IIOK8.31lnH1 '' 

qTo B_ nIOoO~ ·ToqK'e ceqeHIIH nyqK.a qacTIIUbl paCXOllllTCll: BeepOM C y;nOM B r~pH30H-

- TanbHO~ ~;O~KOC.TII 6/ -;; aeprn;an~HOll 5I , 1
. . . . 

. . I . : 

1-1ccnenoaaane.nepaor::o aTana IIH?I(eKtiIIII a .. cunxpocpaaoTpon'H·a·:.to_ Saa npo1rn

aonIInocb_.TeMII .... :>Ke MSTOllllMII, qTo II.•npII nonooH~IX IICCnenoiiaHIIllX 118 M01l9~II. nyTeM· 

onpenene11IIll Tp;eKTopIIll_ qacrnu, coaepwarowIIx · onu·ii 063poT· a- i<a~epe ycxopIITenS1t · 

MO>KHO ycTaHo~nTi nap~MeTl)bl HH~eKUHOHHo:ti cncTeMbI 6na3KHMH_ ·K oi:iT~ManbHbIM~-~~ 

fbcne 'onTIIManbHOll nac'r'pollKH IIH:>KeKUII01rnoll CIICT9Mbl Obino'
1

npo~3B9ll9HO' II3M~pE!HIIe 
, - ' ';~ ' . 

K03<p<pllUII9HTa aaxaaTa qaCTHU .. B KBa3IIOeTaTpO;Hblil_ P'l>KIIM, KOT<;JPbii oxaaaiic11 

paBHLIM 30%;. 

\· 

\ 
\. 

.. \': 

\ 
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l'v'eTon HCfiOnb30B8Hllll "qacTHU, -38XB8'leH!ipIX B Kl!a3H6eTaTpClHHbll\ pe:>KHM, )lnll-
/. . 

- 11ccneaoirnH11ll 

np11Mette11 np11 

MI'IIOBeHHblX "op6HT, paapa6oT811Hbli! np11 aanycKe MO)len11, 6bm C ycnexoM . . - n, -
aanycKe CIIHXpocpaaoTpOHa Ha 10 Birn ; C IlOMOUlblO 8TOI'O MeTo)la• 

ynanocb OTHOCHTenbHO nerKo o6Hapy:>KHTb nollBHBIUHecll B HB'lane aanycKa ycKop11Tenl1 
f I' .' • • 

-HCK8)K8HIUI M8r'HHTHOro rrong '' B -'aa3ope MBrHHTa. 3TH MCKa>KeHHSI Bhl3bIB8~HCb KOpOTlCO-

38MKHYTblMII KOHTYPBMII B MBI'HHTHOi! CIICTeMe ycKOpi!T0nll. 11ccne)l0B8Hllll, q:,opMbl 
- ,. . 

MI'HOBeHHblX op611T B 'BE!pTIIKBnbHOM .HanpasneHIIH IlOK838nH 0 'ITO B M8illHH0- IIM00T 

MecTo 11cKa:>K.eHne_ cpeaHell MBI'HIITHOi! noaepxHOCTH. iloKaaaHo, 'ITO y114eHbUleH11e 
.- , 

aepTn~1rnbHOi! anepTyph1 KBMep:1, o6ycnoaneHHC>e aTHMII 11cKameHHllMH, HE) !1penllTCT!!'Y-

' 0T HOpManbHOl! pa6oTe yCKOpll'renll. ' 

8. pa6oTe )l80TCll on11caH11e M0TOJl8 HBCTpOi!KII _ OilTIIMMbHOI'O 38XB8T8 B pe:>KHM 
' . ,_ 

ycKope1111ll· np11 BKnro'leHilll ycKop~IOUlE>_rci BhICOKO'lacToTnoro· nonll, a- TaK}Ke 110.noopa 

38KOi'8 113ME!H0HHll 1 'l8CTOTLI B. npOU0CC0- y-CKOpeH_llll. 0.UHC>BpeMellHO C aTIIM_ OilHCbIBBeT

CH l!3Mep_eHIIO KOacpcpllUl!eHT8. 38XBB.T8 -Ha BTOpOM 3Tane _IIH:>KeKUIIII •. 3TOT_ KOacpcpl!UlleHT 

OK838/1Cll paBHhlM 20%. 

- - · .. • · /1-9/ 
0CHOBHble nonomeHllll JlllCCepT'.':UII_II 1ony6n11KOB8Hbl B, pa6o-rax . • 
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