
A-61 
OS'bED.HHEHHbltf 

·HHCTHTYT 
.SID.EPHbJX 

HCCnED.OBAHHA 

D.yCSHa .. 

1 - 6050 

H.C. AN!arJio6eJIH , IO.A.By~aroa, B.S. B:mmrp~oa, 
A.r. BoJio~bKO, B.ll.,li;)KeJienoa, B.C. KJI~HHQKHH, · 
IO. ~ . JI OM aKHH'. r . M apTHHCKa, p .r . c aJIYJ<B~Ge . ' 
B .B . ~ ~m'HH, ,lJ; J1.Xy6ya , J1 . Ill aH~Op 

• a: 

KOrEPEHTHOE PO~,li;EHHE TP~ OHOHOB 

. ll- -ME30HAMH 

/ 

• • . i • .. 
-~ 

'', ,·· .. 

C HMOY JibCOM 5 r3B/C . 

HA H,li;P AX Yr JIEPO,li;A 

1971 



ra . l!,r:tepHI:IIX HCC.Il8AOB8HHit 

!CTHTYT8 SlllBPHbiX Hccneaosa
KaUiH!MH. 0HH H3ll810TCSI B CO

npllHTOB OT coo6meHUH 38KnJO
>CnBllCTBllH socnpouaaeneH B 

~KOM CoOpHUKe •. 

\ 
\ 
.\ ny6nuKautm Ol1~U1 HMeJOT 
. \ COCT8BIHIIOtUylO nocnellHHe ' . 
• ~ ohtTb npencTasneH B 3 sa

't 
"' '~ ·.~ 

~
~\ 

lnllfiCKOM Sl3h!K8Xe 
:7t TOnbKO B CTpaHhl-Y'l8CT
J\ 
" ", onpenenSieT TeMaTH'le-

. ,.I'leCKHX KaTeropllfi uana-

; <~~BOM eepxHeM yrny Ha 
'A 

.... l 

.;.; . . ·.~ 
~~ 

~I 
e 

i .... 

1 - 6050 

H .C. AMarJio6eJJH 1 
, IOA.ByAarOB, B.B. BmiOrpaAOB, 

A .r. BoJIOAf>KO, B n. ,li,)KeJienOB, B.C. KJI8AHHIU<HH, 
. . 1 . 

IO.<I».JioM3KHH, r .MapnmcKa, p .r. CaJIYKBa,!Pe ·' 
B .B. <I» JUII'HH, ,lJ, J1 Xy6ya 1 

, Jl. ill au,nop 

KOrEPEHTHOE POJ{,li,EHJ1E TPF.X llJ10HOB 

fl- -ME30HAMJ1 

C J1MllY Jib COM 5 r3B /C 

HA H,li,P AX Yr JIEPO,li,A 

Hanp."l&llf'Htl B n IICbM a I 3T. 

~·~""l 

~TN;~£!:iiiJ;.;!i r.m:n:r;t i 
rmepm:!X ru~enca:i!:li'G l 
6W'5JiHOT~.-' 

1T6HnHCCKHH rocynapCTBeHHhlH yHHBBpCHTeT. 



•, 

;._, 
_·_.<·' ~--. . ~ .. -~ ; 

·~ .· . 

. ,_ 

··.·: 

. · .. ;. 
',., .. 

.·· 
" .. ;-. 

"I· 

i 
.I 

,,. 
: .1.,':: 

r; .•. 

.... ,.· 

... , ~ 

·-.. , 

,-.... 

._.,·· 

-. 3KcnepHM~BTbl ·no HCcnellOBBHHIO 'KOI'epeHTHOI'O pO>KJleHHSJ 11 - Meao.Hos<· -·. · 

1ia; sJllpax,·TSJ>Kimee JleifTepHSJ ·Jlo uacToSJmero speMeHH BhmonHeHhi Jlmr 
' .. ' '' ',',·,. ' · .. ,.fii .· 121. )3/,' .;_. _· 141 
11-.- Me30HOB -,c HMnynbCBMH .~ 1 85 -- 1 :4 10 ,_ · 

1 
6

1
0 . 

1
. 15 .f 18 

1 

.. ;:45'/si.: ~-/51. H 200. ~?I rss/c sMyn~CHOHHOif .H K~~eplioA Me~OllHKoA, 

,·,: .. · 

a .. 

sa Macc-Cne:K.1-poMeTpe UEPHa •. Bo scex yxaaaHui>ix pa6oTax, aa 

H~KnJOq~HH.eM. ~~c~e~He.ii1 MH.WeHbiO cny>KH~a CMeCb paanHqHhiX SJnep. • ll o~'-ro.;. 
- .'. . . ' -

HaBeC.THbi;i HHTepec •iJonyqeHHe llBHHbiX JlnSJ 'qHCTOif 

\ -~-

... nnSJ HCC.neni)BBHHSI BhiWeyxaaaHHOH 3aJlaqJi 6binO 'npocMoT~·eilo .124000; 
. . .... , ·:,161 ..... 

·)': ljloTOCHHMKOB1 <fiOnYtJElHHbiX _ Ha MeTposoA. nponaHOBOH KaMep~·, · na6op~T~~ 
'·;. ~ _ .. ' .. . . ·.•. . •. ':·· .' :· .· . . ' ~ . • • . .. • . . .· .. " ' -·. . u' ·, ' 

{_:priH Slll'epHblX :iipo6neM, sxcncuiHpOBBHHOH B nyqxe 
~,.. ;.··h"'' . . .· t-· . :.-. ·_, . ·. ·.. ~- • . . ·. ' . 

:71 
·-·· .. · ... ·.-· ·. 

-Me30HOB. . ' 
.... ~':·COM' 5. rss/ c'. CHHXpoljlaao~poHa. na6opaTopHH BbJCOKHX SHepruA 'OMHM •. OpH' ' 

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

'·,. npoCMOTpe; 6bi.ixo .· Haii~eHo . oxono' 5,5' Tb!Co . TpexnyqeBbJX co6i>I-j-B~~· yiios'm!T:.. < 
' ' ' ' • ' ' w' ,' ' ',' ;,. •' -' •" • • ~ • • ' ' >. ' " .~.' 't ! ' 4 

BOpSIIOIIIHX, npHH~i~IM KpHTepH~M: oT6opa 'BaBHMoneiiCTBHH HaiJeTaffiui~ro ._nHoHa 
.. · .. :·· '.•;J .·. 

c .. fieiiTpanbHI)A• MliweHbiO · - SinpoM :Yr.riepoJ:ta: que no BHliHMbiX:. BToplrq.ahlx ': 
. ,'•'. '.- I:··,. ~··-'.' ·,! ~··:. ····.> • ,;' ':' ~ ~ ! . ·.! _,>:• • ' "' ,;·.~ •n • ,·. < < .· 

'TpeH:oB paBHo;"TpeM "c cyMMapHbll\4 aap~JlOM .. -1 ... " B 'Bepw'Hne B38HMOJleficTBirSr 

.. : oTcyT~T~;~.r' ~~no6~ ·- np8aaa·x pa~sana' Sinpa,' sa~HM~~eii~~sli~ . He conponoJK~ 
JlaeTCH- v 0

: . ...,:·~acilfnaMH.-·YxaaaHHhiM xpuTepH.!IM o1-6opa, cooTBeTCTBY~<'T 
P«;aKuHn TH~a 

3 



-o TT+TT-11- + C 
,_ 

TT + c . ( 1~) . .. ·-~ 

TT.,... + H -o·TT+TT-TT-+H + m TTO , ( 16) 

TT- + H P. 11 - 11 - + m TT 
0 ( 2) .... . 

·rJle C - HJlpO yrnepoJla, H 

P - npoToH, m = 0,.1.4 • 

KB83Uceo60JlHbiH HefiTpOH ~Jlpa yrnepoaa, 

HcKoMoMy npoueccy cooTeeTcTeyeT 

pea~nUH 1a;. npU'IeM1 ecm1 eaaUMOJleHCTeUe. HBnSJeTCSI KOI"epeHTHbiM 1 TO HJlpO 

nocne B38UMOJleftcTeUH JlDn*HO OCTaeaTbCH B OCHOeHOM COCTOHHUU U nepe

JlBH~blH eMy HMnynbc JlOmKeH 6biTb Man (-120 Mae/c). PeaKUUH ( 16) H (2) 

HBnHIOTCSI cpoHOebiMU no OTHOIIIeHHIO K HCKOMOMy npoueccy B cnyqaHX1 KOI"ll8 
. 0 . . 

n1160 y-KBBHTbl OT TT -Me30HOe Jie KOHeepTHpyiOT B 06'heMe. KaMepbl1 n1160 . 

nono*HTenbHaH qacTuua HMeeT HMrrynbc 6onbme 1,0 rae/c H npoToJI He 

OTnU'IHM no UOHU3UpyiOIIIeH cnoco6HOCTH OT 11+ -MeaoJia. 

/8/ 
nocne uaMepeHHH u o6pa6oTKH Bcex co6biTHft no nporpaMMe HJleJI-

TUcpHKBUHH.KaiJanoepeaKUUH (_fit - KaJianoa) anH nocneayi>Inero aJianHaa 

ocTanocb 1700 co6biTHil, OJlliOBpeMeJIJio YJlOBneTeopHIOIIIHX peaKUHH ( la) H 

( 16) c m = 0. llpHMecb e ( la) oT ( 16) c m t.·. 0 H oT ( 2) He npeebimaeT 

20% oT nonJioro qucna co6biTUH no oueJIKaM, nony'IeHHhtM ua pacqeToe Me

TOJlOM MoJITe-.Kapno (reHepauuSJ co6biTUH c noMOIIIbiO nporpaMMbi cnyqafiHhiX 

aeeaa c nocneJlyiOIIIUM o6cqeToM no npor_tJaMMe fit - KaJianoe c npuMeHe-

JIUeM KpUTeilHH UOJiuaaUUU K nonO*UTenbliOMy TpeKy r. 
LlnH BbiJleneJIUH C06biTUH1 COOTeeTCTeyiOIIIUX KorepeliTHOMY PO*JleJIHIO 

Tpex nuoJioe, 6bmo uccn·eaoBaHo pacnpeJleneJiue qucna co6biTUH e aaeucu-

MOCTU OT KeaapaTa 4-uMnynbca t '=!I t -tm;~ 1 nepeJl8liHOI"O JianeTa~IIIUM 

nUOHOM CUCTeMe Tpex nuoJioe JlnH Manb1X t ' (puc. 1) • J1a pil:cyJIKB eHJlH01 
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'ITO· npH t ' .< 2 
0, 1 (rae/C) Jia6niOJl8eTCH 6biCTpblfi pOCT 'IUC 

c yMeJibmeHHeM nepeaaeaeMoro HMnynbca t ' , KoTopbiH Mo 

nHllib KOl"epeHTHbl~H eaaHMOJlefiCTBHHMH HaneTaiOIIIero. nHOHB. C 

P0Jl8 Ka·K uenbiM. llpH annpOKCHMBUHH aKCnepHMeHTanbHblX ·Jla 
-b . t , . -b t , . . 2 

Jleyx aKcnoHeHT Ae. J + Be 2 nony'IeHo aHa'IeHHe X aKcn •. 

O>I<HJlaeMOM t4. napaMeTpb! b J H b 2. OTee'IaiOIUHe aeyM Y'IBCT} 
, . . . . , , 2 

neJIHsr Ha pRe. 1, oKaaanHcb paeHbiM.H (51, 7 ~11,8) (rae/c) 
. , ·-2 . . 

(7,25 ~ 2 1 20) (rae/c) 1 'ITI? COOTee!CTeyeT. MHllieHSJM1 Ha I 

naoiimo eaanMoaeucTene, c paaHycaMn cooTBeTcTeeHHo R1 ;., ( 

1\Ul R ( 0,13)" "' , . 
n 2 .~ 0,92 + O,lB 'l'epMn. 3TH. paauychi e npeaem 

TanbHblX OWH60K coenaJ:ia10T C paJlHYCBMH HJlpa yrnepOJl8 H H) 

Me~y noaorHaHHDH Kpneou H npoaon*eHneM nonorofi 
2 , . 

pH C. J JlnSI t ' .< 0, 1 (rae/C) · 38KniO'IeHO 132 C06b!THS11 'ITO C 

Ce'IeHHIO KOI"epeHTHOI"O PD*JleHHSI Tpex nHOHOe nHOHBMH C liMn 

Ha SJJlpax yrnepoaa 

O'KDI". = 264 :!:. 37 MK6~ 

3aecb e omH6Ky BKniO'IeHbl CT8THCTH'IeCK8SI OlliH6Ka HOpMUpOBC 

UHeHTa anSI Jl8HHOI"D o6ny'IeHUSI KBMepbl H HeonpeaeneHHOCTb E 

noaorHBHHOU Kpneou Ha pHCo 1. 

Ha puc. 2 npeacTaeneHbi pacnpeaeneHUSJ no acpcpeKTUeH~o 
, . . . . . . '·, ~ . - ·• 

TT + TT- H TT + TT-· TT-. KOM6UH8UUU _ann KeaapaTa nepeaaHHOI"O 4 
, 2 

t ' .... (l ,_.< 0,05 (rae/c) • PacnpeaeneHue a~·cpeKTHeJ 
TT-TT . . 

TpoeK nUOHOB HMeeT llillpOKUU nHK B o6miCTH 0,9 -t 1,4 rae C 

npH 1,1 t- ·1 1 2 rae0 'ITO. HenSJeTCSI xapaKTepHbiM anSI npoueCCOE 

pO*JleJIHHoHa pacnpeaeneHHH no acpcpeKTUeHblM MBCCBM TT + TT- KO 

'IeTKHii nHK e 05llt>C:Tl! MaCChi .P - Me30Ha. 
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( 1a') . 

(16) 

( 2) 

HhiH HeiiTpoH ~npa yrnepona, 

'f npoueccy COOTaeTCTByeT 

3nSieTCSI KorepeHTHblM 1 . TO Sill PO 

OCHOaHOM COCTOSIHHH H nepe-

) Maa/c). PeaKunn ( 16) n (2) 

~y npoueccy a cnyqagx, Korna 

riOT a o6'heMe. KaMe phi, nn6o. · 

111e 1~0 faa/c H. npOTOH He 

+- -MeaoHa. 

~ co6biTnA no nporpaMMe nneH

m) .nnH nocnenyromero amrmiaa 

aTaOpSIIOUIHX peaKUHH ( 1a) H 

1 /c ·o n oT ( 2) He npeabiUJaeT 
•.. 

nonyqeHHhtM na pacqeToa Me-
. . . 

rroMOlllbiO nporpaMMhi cnyqaifHhiX 

~e fit - Ka',Hanoa c npnMeHe-

TpeKy). 

lllHX KorepeHTHOMY pO)K!leHHIO 

rne qncna co6biTHii a aaancn-

'11 , nepEntaHHoro HaneTaromnM 
If/ . 

( pnc. 1). Ha plt:cyHKa aHJlHO, 

~TO npn t, < 0,1 (faa/c) 
2 Ha6niO)la~·TCH 6biCTpbifi pOCT qncna C06biTHfi 

C. yMeHbllleHHeM nepenaaaeMoro HMIIyn&ca t , t KOTOphifi: MO)i{Ho: 06'hHCHHTb 

nHUJb KOrepeHTHbi~H B3aHMOJleifCTaHHMH HaneTaiOmero _nHOHa. C HJlpOM yrne-
. . . 

pona KaK uenhiM. Opn annpoKCHMaunn aKcnepnMeHTan&HbiX na~HbiX cyMM?fi 
_, . t, . _, t, . 2 

aayx aKcnoHeHT Ae J +Be 2 nonyqeHo 3HaqeHne X aKcn •. = 6, 7 npn,. 

O)KH)laeMOM 14. OapaMeTpbl b J H b 2, OTaeqaromHe JlBYM yqaCTK.aM pacnpeae-

neHHH Ha pnc. 1, oKaaannc& 
. . . 2 

paaHbiMn (51,7 :!:.11,8) (faalcY n 
. . ·-2 

(7,25 :!:. 2,20) (faa/c) , qTI? COOTB9TCTayeT MHUJeHSIM, Ha KOTOpbiX npo-
. . . . 0 27. 

naollino aaaUMO)leii:cTane, c pannycaMH COOTBeTcTaeHHO R J .;.. ( 2,45 :!:.. o' 30 )IJ!ep-
0 13. . ·- . . . • . . 

MH n R 2,.. (0,92 + o: 
15

) .PepMn. 3Tn pannycbi a npenenax aKcnepHMeH-

Tan&HhiX oUJn6oK coanaliaroT c pannycaMn SIJlpa yrnepona n HyKnolla. 

Me>K.ay nonorHaHHofi Kpna'oii n nporion*eH~eM nonorofi · qacTH Kpnaoii 
. 2 

'puc. 1 )lnH t ' < 0, 1 (faa/C) 3aKniOqeHO 132 C06biTHH, qTo COOTaeTCTayeT 

ceqeHHIO KOrepeHTHOrO p0)KJl9HHH Tpex nHOHOa nHOIIaMH C HMnynbCOM 5faa/c 

Ha HJlpax yrnepona 

UKor. = 264 :!:_ 37 MK6. 

3)leCb a OUJH6Ky aKnroqeHbl CTaTHCTnqecKaSI OUJH6Ka HOpMHponoqHoro Koa¢<Pn-

uileHTa anSI naHHoro o6nyqeHHH KaMepbi H HeonpeneneHHOCTb a nono*eHHif 

noaorHaHHOH Kpnaoii: Ha pnc. 1 • 

Ha pnc. 2 npencTaaneHhi pa~npeneneHnH no ?#eKTnaHbiM MaccaM 

11 + 71 H 71 + 71-· 71-. KOM6HHaUHH JlnH KBaJlpSTa nepeaaHHOrO 4-HMnyn&Ca 
. 2 

t '
11
--(J

71
)_.< 0,05 (faa/c) • PacnpeneneHHe a4'1fJeKTHaHblX Mace 

TpoeK nHOHOB HMeeT UIHpOKHfi nHK B o6naCTH 0,9 .. 1,4 faa C MaKCHMyMOM 

npn 1, l t- ·1,2 faa; qTo HanSieTCH xapaKTepHbiM JlnH npoueccoa KorepeHTHoro 

po)K)leHHSI.Ha pacnpeaeneHHJf no 3iflctJeKTHaHbiM MaCCaM 11 + 71 -· KOM6HHaUHfi aH)leH 

qeTKHfi nHK B o5.ru;c:'l'U MaCChi p - Me30Ha. 
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Y CJIOBHB · 06MeHa . 

npenpHHTbl H coo6meHHH OI1.HI1 paCCbin8lOTCH 6ecnnaTHO, H 
HMHOl'O o6MeHa,yHHB8pCHT8T8M 1 HHCTHTYT8M 1 na6opaTOpHstM1 

H8Y'IHbiM rpynnaM H OTll8nbHbiM Y'l8HbiM 6onee 50 CTp8Ho 
nonyqaTenRM H3ll8HHH OI1.HI1 npenocTaBnSieTCH B03MOiKHOC'I 

stBHTb HHHUH8THBY B 6ecnnaTHOH nOChinKe ny6nHK8UHH B lly6H 
06MeHa npHHHM8lOTCst H8Y'JHbl9 KHHrH, :lKypnanbi1 npenpHHTbl 
ny6nHK8UHH no T8M8THK8 011HI1. 

EnHHCTBeHHbiH BHll ny6nnKauufl:, KoTopbiH HaM npncbin8Tb 
3TO peiipHHTbl l OTTHCKH CT8T8H 1 y:lKe ony6niiKOB8HHbiX B H8Y'IHl 

H PRll8 cnyqaes Mbl C8MH o5pamaeMCH K H8Y'IHbiM yqpe:lK~ 
6onee xpyiiHbiM nonyqaTenSIM aamnx H3ll8HHfi - c npocb6oii 6e 
cnaTb HaM Kaxne-nn6o KHnrn nnn BhmncaTb llnR Hamen 6116mio 
:lKypHanbl1 H3ll8lOWHeCSI B HX CTp8H8Xo 

0TAeJibHble 3anpocbl 
f1aaaTenbCKHil: OTaen 8:lK8l'OllHO BbiDOnHH8T OKOnO 3000 OTlll 

coB Ha BbiCbinKY uanaHuil: OI1.HI1. B TaKHX aanpocax cnenyeT 
yxaabiBaTb HHlleKc aanpaumsaeMoro, uanaHHH. 

AApeca 

nucbMa no seeM sonpocaM o6MeHa ny5nnKaunRMH, a TaK:ll 
OTllenbHble uanaHHSI cneltyeT HanpasnSITh no anpecy: 

MocKBa, 
TnaBHbiif noqT8MT1 n/H 79 • 
HaaaienbCKHii oTaen 
OobeaHHeHHoro HHCTHTYTB 

·aaepHbiX nccneaoaannii. 

Allpec· nm1 nochinKH scex ny6nnKaunil: s nopR.IiKe o6MeHa, 

6ecnnaTnoil: nonnucxu Ha nay'JHhie iKypnanbi: 

MocKBs, 
rnsBHblii noq"rsMT, n/a 79, 

Hsyqno-TexHnqecKaH ononnoTeKa 
06beaHHeHHOro HHCTHTYTB 

HaepHbiX IICcneaOB8HIIif, 


