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OEIIWl .· XAPAKTIIB1CT!1KA . PAEOTU •,•,. 
. . 

AKTYMbHOCTb npo6neMH. 81.iMCCKfl 6HCTpb!X nerKKX qacTKQ (n,p,d,t, CW:, , 
3 •6He : • ~) ~ B peaKQKflX · c _T.RJKeHHMM MOHaMK, nsyqaI0111aHCfl BO ,MHOPKX, :rra6o..'. 

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

paTopnHX Mttpa, _flBHfl8TCfl qpesil~attHO MHTepecHh!M rrpoQeCCOM,· Ha6nIO~aIO:-' 
111MMCfl rrpaKTHqecmn BO BCefi ;6naCTM Mace M~P MMJJJetten •. Bbnb~~e 3Haq'e:
HMfl SHeprnn K ceqeimn, a TaKJKe HarrpaBneHH08 ariepe,ii. yrnoioe 'pacrrpe~e-

• ' • I , I 

':" .ireHMe 3TMX qacTHQ-SIBHSIIOTCSI ~apaitTepKCTKKaMK, ~OTOpHe H8Hb3fl'orrncaTb 
. ' C ITOMO~b!O. CYIJl8CTBYJOil\~X .cTaTMCTttqecKMX Mo,u.enen pacrra,u.a COCTaBHhlX R,ll,ep. 

Ilpe,u.nonaraeTCSI Il03TOMY' tiTO 6HcTp~e ner~ne _q~c;nqot ,IJ.OHJKHhl po~aTbC.fI 
. . . . . '· . ,, . ' . _, . . ... 

B pesynbTaTe rrpSIMHX KHK npe,u.paBHOB8CHb!X rrpoQeCCOB.; , . . " 
) . B ,H8.CTOHI!j88- BpeMSI HaKoMeH 60HblIIOtt' 3KCrrepmieHTMbHb!H MaTepnaJI no 
nccne,u.OBaHMIO 3MHCCKM 3TMX qacTMQ •. 'T~K: HarrpnMep'; ttccne,ii.oaamifl 3Ml1C
CKK R,ll,8p H30TOI10B_ BO,IJ.OpiJ,u.a, reJJ~SI, JIMTMfl K. 6epnmi1m, 'rrpClB.8,!1.8HHH8 B , 
JI.HP 011ffi1 /a/,' .I10K8.3MM. OTHOCKT8HbHO 60.rr~myro aepbHTHOCTb BbmeTa 3THX 
qacTMQ c. Ilp~,[\ElJlbHHMM

1 

3H,eprnm.i~ ,IJ.JISI • ,IJ.ByxT'enbHOPO ·rrpb~'ecc~. B~ail:M0,!(9HCT
BIISJ:. I ,ll,1rn peaKI,\Mti Ha 'H,IJ.pax MKUJeHeli C MaCCOBbll.in qncmrnn B o6nacTH •. ' . 
A~ I20~I60 ppn ·~irnprnn MOHO~ ~.IO MsB/Hylp!OH yc'T'att6B~8H .66nblIIOti imla.u. 
'a Bb!XO,IJ. nerKm( sapmK8HlillX -qacTMQ rrp6~ecca 11HenonHoro CHM.flfJMst'.·' ::iii:-

' . . . •, . . . . , . "· •. . '·. ; . •. / . " .. . . . , 

KnJOqaIO~erocst . B BHneT.~ _q11-cTa MO~a K; B. CHKSIHM11 OCTaTj{a ·erq C 'f!,IJ.pOM, !"!¾- ·, 
rneHn I I. O~aKo, 'HecMoTpst Ha KHTeHCKBHh!e.nccne,u.oBaHnst_3MKccnn·ner~ 
,K11X qacTKQ, ,IJ.O CKX riop He Y.U.MOCb o~·ciHtiaTeHbHO, BHRCHM,Tb Jx npiipd,u.y : . 
/B/, '.qTQ CB;3a.HO_C OTCyTCTBKeM;CKCTeMaTnqecKKXKOppenSIQ~OHHb!X'3KCI1e..:; 

-, • < \ < ' •,•. • , •. • • •, :, • • • '-": .' ••• • > '• ••; • • •/ • y • .r.:. 
pnMeHTOB, .a TaKJKe C Heo6~b!M M8XaHH3MOM' MX, o6pa30B8HMSI ... Cero~st . 
CYI118CT~yeT. He~MO TeopeTatiecKMX Oqpe,ACT~BneHHH. 0 ·xapaKTepe ~~nyc~aHK~ .• 
t'>NCT!)hPC-~e~K~~ ~~C;Kl,\,,: ·M1mrl,1~ ~~. imx ·. npe,u.rronaraIOT'pasJIUtnrue s~aqe.:0; 
Hit; cpe,1umx BXO~. y~JJOBb!X MOM8HTOJ3, 'npn KOTOpb!X rrpoKCXO,IJ.KT 'sMttCCHSI 

'. ..... , ••• ·,. C • ',', ,· .,· •• I·.·: . " ·:. ·. - ··;- 0 ,. "·, ,·-, • 

JierKax qacTMQ~: .. Ilo::iToMy oco6oe 3Haqem1e ,u.nst· nsyqeHnst _MexaHnsMa .· peaK-
QHH c , BJ,l.118TOM. nerK~X: qacTtt~ l1MeeT o~e,u.ene~'ne yrJIOBb!X MOMeHTOB. OCTa- . 
TO~ R,ll,ep C Bbl,Il.e.lI~Hi.teM 'Ka~Ma peaKQMM .• · ·• icc~e,IJ.OBa.HKSI 3MMCCKK .. 

: 6bICTpmc neritnx qacTMQ B. KOppenSIQHOHHb!X 8KCI1ep11MeHTax rrpoBe,rr;eHH 13 oc
HOBHOMI! o6nacTn Mace· R,ll,ep MttineHeti A "'70 n A,_; I60. • •· B: 6onee T.RJKenon 
o6n.acTn: st.rr.e:p;. rie 'CYI118CTB8HHyto 'ponb MOJK8T nrpaTb- ,u.eneHMe 'OCTaTOtlHb!X 
R,ll,ep, TaRK~ ,3Kcrie:pKM8HTbl: rrpaKT~qecK~ He. rrpo~o,u.nnttcb: Ilo3TOMY 'oco6eH
HO aRTYMbHh!M"SIMSI~TC.fl CMCTeMaTK~ecioe ~sytteHKe 3MKC~Ml1 ·nerinx 'sapa.:., 

, JK6HHb!X qacTMQ B o6n~CTH Macc\1,u.ep MKmeHeh A> I60: . . : . . 

1 

~
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Uenb pa6oThI. • I}· Cos,IJ.rume MeTo,IJ.11K11 ,IJ.JISI rrpoae,IJ.eHttSI KoppeJiffi.\110HHhIX ::mc
nep11MeHTOB Ha rrytrnax. T.RlK8JihIX 110HOB, OCHOBaHHOi1 Ha 113MepeHl111 MHOJK8CT- . 
~eHHOCTl1 raMMa-KBaHTO·B, per11cTp11pyeMh!X B, COBIIa,IJ.8H~l1 C 3ap.RlK8HHOfi qac-

. · Tl1qei1. ' ·__ . ._ . · . , · • 

2). 11poBe,IJ.eH!18 3KCII8p!1M8H;OB ~o '.onpe,IJ.eJieHl1IO yrJIOBhIX MOM8HTOB OCTaTOtI- . 

Hh!X 'SI,IJ.ep, o6pa3yiolI\HXCSI rroCJie ~WmTa JI8I'Kl1X sap.RJKeHHhix: ttaCTl1[1 ••. 

I . . . . 
· HaytnmSI Hoa11sHa. .Paspa6oTruia Bh!coioqyscTBl1TeJibHaSI MeTO,!J,11Ka AJISI O)J,HO-

. ·- . . .·. 
apeMeHHOI'O 11CCJI8,IJ.OBaHJ-ISI' OCHOBHhIX KattaJIOB peaKq1111, COrrpmKeHHhIX C Bhl-

Jl8TOM sapIDKeHHh!X t1acT11q, riosBOJISIIOlI\a.lI B BbIAEiJieHHOM KaHane peaKq1111 
orrpe,IJ.eJil1Tb aeJI11t111Hy, MHOJKecT~eHHOCTR raMMa-KaaHTOB' a 3aB11c11MocT11 · OT 
3Heprr,rn sapmtei-mo'i1 tiaCT11llhl np11 per11cTp~1111' ee ITO):\: yrJiaMl1 0 .it Qd. . 

·-. Bnepm,ie 11sMepemi MHOJKecTBeHHOCTb · raMMa:..Jiyqeil · 11 ee_ ):\11cnepcmi a .. 
peaKq1111 ·Ta+22Ne B KaHaJie tiM11cmm Bh!COKOSHeprei-11t1ecK11x 'anbipa...:qacTHI:\ . 
~o ai-iepr11i1 E~'4 -80 i'-il3B. , ITpoae):\eHh! ·11sMepeH11SI MHOJK~CTBeHHocT11 raMMa- •. 
KBaHTOB a' 3aB11Cl1MOCTl1 OT 3Hepr1111 aapmKeHHh!X qacTm~.'B peaK[l11SIX Ta+22N~ 

11 Ir+12c, npm:iowruiiix ✓ K 'o6pasciBaHl1IO ON{OI'O 11 Tor6 lKEl no z COCTaBHOI'O • 

wa; C Bbl,IJ.8JI8Hl1eM Ka.Hana' pe~KI:\1111 no'.xapaKTep11cT11tieCKOMY p8HTI'8HOB~. 
\ • ·, '. ' , ---~, ' • • ... I I ,_ / .• 

. CKOMY l13Jiyt18lmIO • OCTa'l'O'IHIDC sr.n;ep ~ ·. Onpe.n;MeHa amI30'l'pOIIWI OCKOJlKOB .n;e-
.. JieHJUI ocTaTOtIHh!X ~ep. 11 i 113MepeH Bb!XO,L\,. BTOpHtIHb!X sapmKeHHh!X tiaCTl1[1 

nocJie . BhIJieTa aJib~a-tiaCTH[I IIO,IJ. YI'JIOM . 0~= o0 B peaK[ll111 Ta+2~Ne. " Onpe- .· 
! ' ' • . . - t ' 

,IJ.eJieHh! 3HatieHl1SI }'I'JIOBhIX MOM8HTOB OCTaTOtIHh!X SI,IJ.ep, a TaKiKe 3HatieHl1SI 
BXO~-BI'JIOBhix' MOMeHTOB ,IJ.JISI peaKq11i1 c BblJleTOM ani,cpa...:tiacTJ1q u .1I,I1.ep ·• · · 
Jil1Tl1SI (+ Be); ' Ha OCHOBe KoppeJISIQ110HHhIX 3KCnep11M8HTOB ,IJ.JIJI peaK[ll111 Ta; 

, +2'1ie. BnepBhl8 onpe,IJ.eJieH BKJia,IJ. OT)J,8.llbHhIX KaH!illOB B noJIHhli1 Bh!XO,IJ. 3MHC...:: 
, . ' : ·1 ' - ' • ' l 

-Cl111 aJibcpa~tiaCTl1[1; , .. 

IlpaKT11~ecKM geHHOc~~ pa6oTh!. Coa,IJ.aHHM sKcnepliMeHTaJibHaSI MeTO,IJ.HKa 

. MOJKeT ,6h!Tb -~CnOJib30BaHa AJISI np0B8,l\8H11H KOpp8Jifilll10HHh!X 113MepeH11i1. npo
,izyi{ToB peaKq11i1 c ~eJibIO .11syqeH11SI MeXattl13MOB SI,IJ.epHh!X' peaKI:\118 ;c TmKeJihl-. · 

Ml1 -~OHaMl1'. . TaK, ,()Ha B, HaCTOSilI\88 BpeMSI' HCITOJib3yeTCSI np11 :113yqemrn ~ec~
KOil: · Ko~oHeHThl raMMa-11snyqeH11SI B peaKq11mc c TSIJKeJWMH m:>HaM11 • 

', - .. - ' _- - .. ··, ; . ' ) -_ '·· - ,.... ' 
IldJiyqeHHh!e 3KcrrepHMeHTaJibHble pesyJibT8.Thl onpeAeJiei-l11R MHO.l!l'.eCTBei-1.'.. 

.HOCTl1 rBMMa~KBaHTOB
1
B COBna,IJ.eHl111 C sapSDKeHHb™H qacTHI:\aMl1 MOI'YT 6h1Tb . . . . \. . . . .· . . . . 

11CnOJib30B8Hhl H J'$.8MCITOJlb3YIOTCSI ,IJ.JIJI TeopeT11tI8CKOH 11HTeprrpeTa[ll1H Mexa-
Hl13Ma peaKI:\Hii C BhIJieTOM JI8I'Kl1X, tiaCTHI:\: . . .. 

' · ' PesyJibTaru 11syqei-111SI MexattHsMa BhIJieTa' 6blcTphIX .irerK11x t1acT11q ca11-' 
\tie'-reJibCTBYl)T O B03MOJKHOC,Tl1 nonyqeHl1SI B pea~[111SIX C TSIJKeJihiM11 HOHB.MH 
SI,IJ.ep C. OIIp8A8Jiemn,~,111 3Hatr8Hl1SIMl1 3H8!JI'ijl1 B036~eHl1SI 11 yr'JlOBOI'O MOM8H:._ · 
Ta, tITO. MOJK8T Clh!Tb 11C~OJib39B1!-80 np11_ H3Jtl8Hl111 CTPYKTYPhl. SI,IJ.ep. B 3Tl1X •, .. 

COCTOSIHHSIX_-
I : '. ~ 

'' 
·,. ,· ·2. 

\' 

'·-· 

I 

' 

' 

Anpo6ag11SJ' paClOThl~ MaTep11aJihl,. BOlll8,lJ,Ull1e ~ B ,IJ.11CCepT~l1IO, ·)J,OKJla,IJ.h!BaJil1Cb ·• 
Ha'Coaefl\aH1111 no,.sKcnep11MeHTaJibHhIM-YCTB.HOBKBM Y-400 ;r·cpis11t1ecKoi1 npo
rpaMMe nepBOOtiepe,IJ.Hh!X 3~CII8p11M8HTOB Ha Hl1X ()JJ>e3,IJ.8H; r;J.P, 1982 I'.)• ••.. 
Ha XI 1:1e1K,IzyHapo,IJ.HOM coBelI\aHHl1 no; o6llll1M cBoticTBaM sr.qep 11 _ SI,IJ.epHh!M ilo:i;.' 
. 6~eii1-1SIM • (X11p!llerr, ABCTp~SI,. 1983, r ~·}, .. Ha , 15-;n • Jiefae

1
il . wKoJie. no · SI,IJ.ep.'.. . · 

HOH 4J11'311Ke (M11KoJiai1Kl1; l1HP' !983: I'.); Ha ;JeJK,izyHapO,l\HOH lIIKOJie-ce1.i'11Ha
pe ·;o ~11s11Ke TmKeJih!X . 110Hci_Ii ( AJryniTa; 1983 r. ) '·11 ·Ha ?{XXIY prnell\aH1111 no · 

SI,IJ.Elp~OH cneKTpOCKOn~H 11 CTpywrype aTOMHOI'O SI,i:\pa (Ai:IMa-ATa; ,'.1984 I'.) • 

Ha sam11Ty· Bh~OCSITca. cJie.QVIOII!l1e noJioJKeH11:it · 11. pesy~bTaThl: . 
l, Cos,IJ.aHHM BbJCOKOtIJBCTBl1TeiibHaJl, M8TO,IJ.11Ka ,IJ.JISI l13MepeHl1SI MHOJKeCTB8H_: 
H06Tl1 · raw'Ja-KB8.H;O·B B Bhl,IJ.8JieH~Ol,1 · KaHaJie peaK[ll111 SIBJISI8TCSI B8CbMa . 3cp- . 
cp8KTl1BHhlM, c~oco6oM orrpe,IJ.eJieHl1SI yrJIOBhIX MOMElHTOB sr.n;ep,, o6pa3YIOllll1XCSI B 
peaK[ll1.f!X ~ : T.RlK8Jifu.ia 110Hru411. . . ' . . . 

. . ~ 

2. ~~c~~Jib30BaIUies;on KOpp8Jiffi.\110H~Oi1 ~eTO,IJ.HKl1 n03B0JISI8T oripe,IJ.8Jil1Tb 
3HatieHl1SI MHOJK8CT~8HHOCTl1 . I'aMMa-KBaHTOB ·· 11. ee ,IJ.l1Cnepc1111 B . KaHaJie. Bb!JI~
Ta Jie~~11x sapRJK~H~ tI~CTliQ Ii umpo~oM ~~anasoHe '.11x

1 
3Hepr11ti. 

:::. ,' ••. '' ::• ' ~, ... .' ; ! ' • ' , ,'. . • ,, "' \ ... j f, 'I" ', '.: f,: •' •: • ' > ' ' • ' ' • • \ < 

. . 3 •. Onpe,L\8Jl8Hl18 :MHOJK8CTB8HHIJCTl1 ;I'filll,m-;KB~TOB;AJISI xn-:K~H[l.Jla pacna~a . 
ocTaTOtIHh!X sr.n;ep, 06pi32YIOU\11XCSI B pesyJibTaTe Bh!JI~Ta JierK11x, sapSIJKeHmrx 
qacTHq,. no.saoJISI6'1-' rroiiyqHTb • 11HcpopMaq11io o , BXO,IJ.ijh!X yrJIOBhIX MOMeHTaX .pe- , 
aK~1111;-csSisaHm:ix c '11cnycKatt11eM sTJx ~acT11i{ •. vi,IJ.eHT11cp11\m[ll1SI ocTaTotI"." .. · . 
. . ~; . , ,-1 ·,/ i , . •, • , , , ·, .• ,: i' _ . , ~ , .. · . '(, . . ·:. t 

HhIX; SI,IJ.ep B' o6JiaCTl1 .Mace . A .. 200 . C .,noMOlI\blO xapaKT8p11CTl1tI8CKOI'O peHTre-
. ' ' . •\ ' , . '. ' ,- ' ' ' '· ~ • . ';. ., i. . . . / , '. ' '.,,-,·. ·. ,, 

.· .HOBCl(QI'0'.113Jiyt!8Hl1SI, CJlil8CTB8HHO 'nOBhilllae.T tIJJlCTBl1T8JibHOC.Tb · .. 3KCnep11M8H-, 
.·. 'Ta; no cpaBH8H11IO c' 11.X per11cTpaq11ei1 no Hl13~0JH3lK8ll(HM r~.m-nepeXO,IJ.aM. : , 

4 •. c~k BKJI~OB OT,rieJibHhIX ;,KamDroB' co~JBeTCT~YIOlI\11X ,IJ.ByxTeJI~H~My n;io.:.:. , . 

~ec'cy B8a11Mo,ii.ei1CTBl1SI~ noia3h!BaeT, tITO 3TOMY Tl1IIY peaKq11i-t' OTBetiaeT . 
60JibUJ8 50% BC8

1

X Mbcpa.:.qacT11q,- 11CITYlI\8HlihIX' B peaK~~l1 T~+.22re :< I55 MsB). 
IIC>,IJ. yr,11o~A· f>J ':'_ 0° ~ _\ . . .· ' 

. 5:'BenJ~m,f BXO)J,HhIXYI'JIOBblX ·~lO;Ae~TOB,·;CBSI3aHHh!X C BhIJieTOM Jl8I'K11X qac.:.. 

; T~r(n~.tl YPJIOM :· e. = o0 • Hi ;aBl1CSIT .OT 3Hepr11tt swieTaIOlI\11X ~8.CTl1[1 11 mt 
. saBl1CSIT ·o; ~bl6opa K0~611Ha[ll1H SI,IJ.ep: ~11'uieH11 11 HOHa·, IIp11BO)Vllllei1. K ci6paso.:.: . 
"- t' • ., ' '.. ,: ' '' · ' .• '' • ·, ' ' ,' • . , ,. • .• ,_, - -' > • t ·, ' 'I • ~ 

Ba1-mio · O,l\Hl1X 11_ Tex .JKe , ocTaTOtIHh!X SI,IJ.ep · nocJie BhIJieTa · aJibcpa-t1acT11q. ·.·. · 
: . ·;.:_.,,-;:,:.·.- '. ' .. ': ~ :, ·, .. ,. ~·;•: 'i- ' :· '.:.~~ ·.' .. ~- ... ,' ,:: ,:, .· ... ~_., \'. 

6. Ben11t111Hbl yrJIOBhlX MoMeHTOB ocTaTotIHh!X SI,IJ.ep B KaHane ,IJ.eJieHHSI peaKq1111 
. 'Ta+2~e ~ conpOBOJKJJ;ll~el1cSI B~8'1'.0M '.am,ipa-:,t1acT11~{ ~- 3H~prH1!Ml1 ?O Ji\3B, ~ 
. EQj>, 5~ J~sB,: B. cpaB~8H~l1 C Be~11~~1ll411 yrnoB~ ~?MeHTOB_ ~ ~n~Katta:.:· 

·. Jie 3TOti pe<i,KI:\1111, CB11,IJ.eTeJibCTBYIOT .o lll11pOKOM pacrrpe,IJ.8JI8Hl111 yrJIOB BhIJieTa 
. : ,. .. "'.".:. -- '. ~. ' .' , '' ,, . ": '; . . - ' . .·· -· . .. \ : ,_, . ',. . . ··-, 'i. 
aJibtpa;.qacTm,f c noaepXHOCT11,SI,IJ.pa~ , B .CBSI311C 3THM np11 Ha6JIIO,IJ.eH1111 aJib- .. 

, cpa-t1aCT11[1.flO)J. yrJI~M e ... ~ o0 .a·~f.:.Kakruie p~aK~l111 MOJKHO C):\eJiaTb'BhIBO)J. .... ' , ,', '' . ' . . . - . ' ' .. \· . '..... ""- .. - . ~ ' ' \· . ' ' . ' ', ' ... ,. '• ':. "•. / ~ ' . ~ . 
. 06 OTHOCHT8JibHO' ClOJiblill1X. BpeMeHax 'B3al1MO,L\8l1CTBl1SI i (nopSI,IJ.Ka IlOJIOBl1Hhl;/ 

speMeHl1 o6opoTa cOcTaBHOH Cl1CT8!.!hl) · ):\0 11criycKaHHSI' aJibcpa.:.:-imcTHI:\ B, C)6Jia: 
.' ,t ··-•. . . ,. ',, • 



' ··1 

cTiL 20 ,Iil3B ~E~\1•; ~ 50 MsB B 'pe~KI.\111! Ta+22Ne rrp11 3Hepr1111 VIOHOB: · 

E = 155 Ms3. . 
C 

CTpyKTypa 11 061,eM pa6im,1; )LHccep~au;mr. cocT011or 11s BBe,n;em-ia~ tJ8Tb!peX 

rJiaB, saKJIIOtJeHiur, CIIVICKa Jil1TepaTypb! l1 ,n;Byx rrpl1JIOJK8Hl1if.·. Otta' co,iiepJK11T 

io4 CTpaHl1IJ;hl Mallil1H~II~CHOI'O T8KCTa, 42 CTpaHVIIJ;b! C 42 p11CyttKaMl1' ll 2 Ta-

. {)JI~D;aMVI VI CIIVICOK JIVITepaTypb! VIS 145 HaVIM8HOBaHVIfi,-: BC8I'O rn·o CTpaHVIIJ;. 
'. ' ',' ; i:. ; ; , . 
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·:\_ Bo BBep;eHVIVI o6ocHOBaHa. aKTYaJibHOCTb 'VICCJI8,Il;OBaHVIH IA l{paTKO H3JIO-; 

·- JK8HO 'OCHOBH08 co,n;epJK~He OT,11;8Jlb~ I'JiaB; IIpHBe,n;emd. OCHOBHble pesyJib-

TaTh!, · IIOJiytJ~HHble · aBTOpOM B. ,11;8.HHOH pa6oTe.' · . . . , 
, . ,, , ':.' ' t' l, I 

.· B nepBotr rJiaBe paccMaTpHBaIOTCll np81AMYll\8CTBa peaKI,.\IAH C TllJKeJib!MH 

VIOHBMn ,!J,Jlll noJiytteHVIH Mep c ~h!COKVIM yrJIOBb!M MoMeHTdM. • PaccMoTpeHbl _ · 

H8KOTOpb!e,MeTO,Il;l,I 3KCIIepVIM8HTaJibHOI'O onpe,n;eJieHHll Yf'JIOBb!X'MOM8HTO~' 

ll).\ep: no ceii:eHVIm.l npo,n;yKTOB peaKIJ;IAH IIOJIHOI'O CJIIA.HHHR,•IIO yr'JIOBOMY pac:.. 
,, ' . .,.· ' . '. ·. ,, ' I:' ' ··- : ,· ' ' : , • . ', . . • ' ' • //' - . , . ' 

· npe,n;eJieHVIIO , IIpO,Il;YKTOB pacna,n;a COCT8.BHb!X ll,Il;8p , ( HCIIapHT8JibHb!X tJaCTVID; 
0

VI 

OCKO.rrKOB ,n;eJieHH.H), no· VISMepeHVIIO MHOli,eCTB8HHOCTH n ;OJIHOfi ::mepI'ttl1 .-· 
• ' •. ,••. ',- • , : ", ·', ' -.. • , •••. • ' ½ 

I'aMMa-KsaHTOB. IIoKasaHbl npeVIMYIT18CTBa MeTo,n;a l13MepeHH.H MH0Ji18CTB8HHO~ 
, , . t ~ ' ' ·• '' . • . . , I t , ~ • •. • ·! , 

CTVI raMMa-KBaHTOB ·,n;Jill onpe,n;eJieHHll yrJIOBb!X MOM8HTOB .H,n;ep. · .. 

'.. "· 'PacCMOTpeHO COff[l8M8HHbe c'oc
0

TOllHl1e VICCJI8,I\OB1:!,HVIH peaK~IAH C Bb!JI8TOM 

6hicTpblX JI8I'Kl1~-"tl8.CTl1D; nptt 3Heprmrx VIOHok ,n;o 20. MsB/HyKJIOH •. AaH a1-1a

JIVI3 pesyJibTaT~B ·. onpe,n;eJieH11~ yrJIOBhlX: MOMSHTOB, noJIY;\eHHbl}( pa3Hb!MH 1:rn
TopaMH, IA c,n;eJiatt.0:Bb!BO,It O Heo6xo,n;HMOCTIA rrpoBe,n;eHVI.H CVICT6M8.TVItJ8CKHX ; 

HCCJI~.rioBaH!1lt
0 

~exru-rnsMa Bb!JieTa. 6b!CT!)b!X Jie_I'KHX ti:acTHIJ; a peaKD;VIllX t T.H:

~~~~IMH VIOHaMl1. ' IIomisrum' tJTO BOnpoc 06 YI'JIOBb!X .MOM8HTax OCTaTotJHb!X; 

.H,n;ep IIOCJI~ .Bb!JI~Ta 6b!CTpolit JierKolt tJ~CTVID;bl RBJI.H8TCll t!p83BbltJa!tHo BruKHb!M 

' rrpu •M3ytJ8H~VI M8XaHM3Ma 3THX peaKIJ;Mlt; • ' 

, , '.. '· : BT~paa I'JiaBa- IIO~B~eka ~onpocaM MeTO~~KIA 3KCnepHMeHTa. PaccMo:-

TpeHb!; ycioaHa', · KoT~P~ ,n;oJIJKHa :OTBettaTb 'Bb!CoKottyBCTB11TeJibHM Koppei.H

IJ;MOHHa.H MeTO,Il;MKa · ,n;Jifl: H3Meperma _MHOJKE3CTB8HHOCTIA I'aMMa-KBa.HTOB .· .IA ,n;atto'. 

o6ociioBattlie · ,n;JI~ napaMeTpoB ycoratto~KH ")].8MAC:._MYJibTW', cos,n;attHoii B · JIBP , 

\ Ollill1- ,n;Jill np~B8,11;8HIA.H KOppeJillD;MOHHb!X .Hi3MepeHHlit no H·ccJie,n;oBaHVIIO Mexrurns- ' 

'MB. .H,n;epHbIX .peaKD;VIii. ,Ha pMc;InoKa3~ cxeMaTJAtJeCKJA!t BM~ ~aMepb! pacce-, 

.ffHl1_.H ycTa.HOBKM. :Y Bxo,n;"a B KaMepy,HibcO,IJ,~~Cb ,n;miqiparMa, .'saKp~TM _;OH

KOlit q>OJibI'OH HS 30JIOTa ,n;Jill VI3MepeHl1ll 3HeprHH H -tlHCJia t:i:aCTMI.\ IlytJKB.; TIO 
_, • < ' ' > , '• 1 \ , ·,, , -,1 
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PMc., I. CxeMaTMtrecKMii Bl.f,n; KaMepb! pacce.HHVI.H. 
--- • ' f ··~ 

,, \ 

·1 

" 

. ' 

ynpyro pacce.HHHhlM'l10HaM, perVICTpMpoaaHHh!M B KpeMHHeBOM;,n;eTEiKTOpe. :B· 
u;eHTpe KaMepb! Haxo,n;11Jiacb MMIU8Hb' . BOKpyr. ROTopon . pacnonaraJIOCb ·- II.HTb; 

C:IJ;VIH_Tl1JillIJ;HOHHb!X I'BMMa:-,n;eT
0

ElKTOpclB~, 'KaK',1m,n;~o IA3 j:>Hc. 2 ,",;3qxpe_!{Tl-iBHOC~b-

. perHCTpau;,rn . raMMa.:.KBBHTOB 'sTHMH ,n;eTeKTOpaMVI 6NJia rrpaKTl1tJ8CKM 'nocTo:..' 

lJHHoi( B D:VIP~KOM Hl-l_T~p'ila;re. 3HeprMfi I'/lMMa~kaam:·oi EI=:= 200 ,- 2000_ KsB/ 

tJTo MMeeT 6oJibrnoe SHatteH11e ,n;JI.H o6p!i6oTKM SKcnepMMeHTMbHb!X ,n;amrux. 

)].Ji.fl yM8Hb~8HM.H qioHa M BepOllTHO~TM nepepacce.HHMll I JaMMa:..KBaHTOB ,us 0,IJ,-;- ... 

Horo B ,n;pyro!t ,ri.eT'eKTop KaJK,ll,hlfi Cl.\MHT116JI0K· Haxo,n;11Jica a sarq~Te 113 CBHm~a 

. SJ.% . \ 1 . - CO 'cpe,tittefi TOJI~l1H0£1 CT8HOK •r CM.. 3ap.H;-

'. 100 ; JK8HHble · tJaCTVIIJ;b! per11cTp11pOBaJil1Cb Bparqa-

oso -r-. '·0 ·. I • ·, / emIM i ~OKpyr Ml'!In8H11 TeJIE:CKOIIOM 113 '.TOH-

.. l 010 • . . l ' ' ' .· . · \ . ' ow ". -- -- - -• --· '_-'· .· - --· __ · - ----. ·.K_or.o -(AE) 'i-t, TOJICTOr_o_ (EJ_ K·p. eM·. HM_ 8Bb!X_ - , 
005 . ·, . ; ,n;eTeKTOPC?B, a TaKJKe (no,n; 60JibillMMVI yr;ra- . 

002 · · · ·• - -·• ; • ' · •· · Ml1} KOJibD;SBb!M KpeMHMeBb!M ,n;eTe~TopoM (l{J. · 

>:XJ 1 200 • 500 ,cm - E ,o8 .· IIeprieH,n;MKy.rrapHO 'K llJIOCKOCTH llepTeJKa . 
' ,., . . ' . I· . . ·_ . \ ' . I. ', • I " - ' . ~.. • - ~ - <,· 

. . · · - · .• . , -- , ( pMc. IL pacrro;rara;r~cb ~,n;eTeKTOp peHTI'e:-

PMc. 2 •. _IIoJIHM 3qxpeKT,:l~HQ_CTb, _HoacKoro• M3JiytteHl'!ll HS_ CBepxtIHCToro. rep:.. 

_ per~cTpau;;iM r~a.:..VIsJiytteH~.H '• MBHMll HJIM ,n;onOJIHMTaJibHhle NaJ(Ti),-,n;eTeK:.. 
,n;JI.H NaJ(T~}.,-,n;eTeK°tOPOB _B 3!3-7" TOpb!; .. . . 

BMCMMOCTM OT 3Hepr~H. E ¥ • . ' 
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,naJiee B sToit rJiaBe ormcrum cMcTeMa per1,1cTp~1,11,1 1,1 Ha6opa· 3Kcnep1,1"". 
MeHTaJtbHOll 1,1ttqiopM~1,11,1, nocTpoeffi!rut Ha ociioae OJIOKOB B cT~apTe'· 
KAMAf{, 1,1 pa6oTaioU\ruI 11B JIMHmo'.' ~ 8BM CM.'..3 •. PacnOJIOJK8HMe aceil SJieKTpO
HMKli, BKJIIOtlclR KpellT' KAMAI{,·. B'. HElnocpe,[ICTBElHHOJ:t 6~tt30CT!,1 OT 3KcnepMMeH
T8JibHOJ:t annapaTypbI1iM8JIO H8KOTOpbie,npe~YJl\8CTBa, OCHOBHbIMli 1,1~ KOTOph!X . · . . . . . . · , , ~· c • I • 
.fIBJiruiliCb'yM8Hblli8Hlie BepO.HTHOCT!,1 3JI8KTpoMaI'HliTHbIX HaBO,IIOK Ha aHaJIOI'O-
Bbie ClirHaJibI ii xopomM ri0Mexos'ariil1llletti-Ioc~1:, np11 -~epe,[latie 11mj)poaol:t MHqiop
Mfil\1111 . Ha 60JibIIJOe • pace Tomme Ka6eJieM . 1,1~. CKpytl8HHbIX- nap . npOBO,IIOB.' 

On11caHbl.MeTo~ o6pa'.6oTKM 3Kcnep11MettTaJibHOl:t liHqiopMa11111,1, 11cnoJI1:,ao
aaHHbie B H8.CTO.fIU\6J:t pa6oTe. . MHOJK8CTB8HH0

1

CTb I'8MMa:..KB8.HTOB onpe,[18JI.fI- . 
iJiaCb H3 cneKTpOB pa3Jilitm~ll KpaTHOCTli COBna,[leHliJ:t C raMMa-KBa.HTaM!,1 no 
CTB.H,[lapTHOll. M8T0;!,1!{8/~/. ·.' IlOK8.3aHa HeOOXO,IIMMOCTb ytieTa c;zyqafurux, · 
cosn~eHMH Me)K,IIY 'r&™a-,r1eTeK'Topru.m 1,1 AeTeKTOpaMM AJI.fI Bbl,IleJieHMH KB.Hrura · 

.· pE3a1t111111; BnepBbie TIOJiytl8HbI IlhlpaJKeHl-1.fI ,[IJI.fI Bcex nop.H,IIKOB CJiyt1aJ:tHbix COB-
. . . . • . ,. . . ; I·. i • ." ' . • . , 

na,r1eHMH, KOTOpbie npMBO,II.HT K liCKaJK8HlilO pacnpe,[leJieHM.fI'cneKTpOB Bbl,[18JieH-
' ' ,'' \ ' ' - " ' ·, . '·; ' \ ' . ! 

-HOI'O,KaHaJia no pa3JilitlHbIM KpaTHOCT.fIM COBna,[leHlill c_raMMa-,r1eTeKTOpaM1,1; 
06osHatllfB MCTliHHbie cpeMf~El sepo.HTHOCT!ik -KPl!-THblX 1cosna,[leHMH (;Pk>i 

' li •.· ~yqafuu,oc COBn~.ElHliH <RJc? , noJiytrnM, llTO 3KCnep1-!M8HTaJib1:fO -•. Ha6JIIO,[la-
eMbI8 cpe,IIHMe aepo.HTHOCTli ,k-KpaTHbIX cosna,I1eH11J:t. · · · ; ' · · 

, '/Pk).,l(C" .; <Pk>[~"'.' r-"<R~-k>l+ f L<P,>"-<R:::>1 , 
k , · .· · . 11•'1 f=O ' if1 (R:)•:·4 "AJI,.fI acei ·~ =·r, •• .',N' _, km~x=km:~x-(N-~) 

' 
(I) 

,. lcs0)_;·,. "- ', / I, , ,, . , , ,'. _ , . , ', .,,. , , 

3,r1ecb. {R~>:·.:. pacnpe,[leJieHMe cJiyqaJ;tHbIX liMnyJibCOB no KpaTHOCTJ!M .k=. 'B . 
CJiytrae n raMMa-:-)J.eTeKTOpoa, . N ,;.. ,tlliCJIO I'aMMa-,[leTeKTOpOB ycTaHOBKH; '. 

' CB.fI3b. !,13Mepe.HHOI'O' pacnp~~eJieHM.fI
1 

_ (Rk} ., C pacnpEl,[18JI8Hli8M <R~) oripe,IleJISI-: 
eTC.fI peKypCMBHbIMli qiopMy.1.laMli: ·' · · · 

,\(·R.:f ... ( R~) ,:' · AJI.fI acex_ k,,, , 
) J2). 

.·(•·._ ~n-1')>,.~ (. T{n) ~- .+ ·(,:·Rn_•·) k+-f ' .. 
·:' "k·· k 1n· 1<~1 n •. 

n,oc~e nOJIJ'll8Hli.fI MCT~~~ ~~JI~iru!i . (Pk} onp~,[18JiruI~~~. 'sHatleHM.fI I'aMMa:.. ' 
. MHOJK8CTB8HHOCTI-I 1,1 ee .',IllicnepC!i!,1 :· } AHaJili3 BJIJ,1.fIHlf.fI CJiytlaHHbIX 'coBna,[leHttl:t 

I no~asajy,· t:rf6 npeHe6peJKe~~e 3TliM' 3ip]JeKTOM MOliteT- np11BeCTH I{ CYJl\8CTB8H-
Hh!M 11cKaJKeHH.fIM pesyJibTaTOB. · · ' · · 

~--. f>aspa60Tfill 1,1 ycnemm:i rip{meHeH B 3KCnepm.leHT8.X C .YI'JIOM perlicTpa
. 11111,1 . ·e = o0 i•pa3HOCTHh!l:t 'MeT0,[111 :ilaMepeHM8 Ha TOHKOM pa6o~eM' CJIOe . 
. TOJICTOit' Mli!Il~Hll. . . ·. I . ',, ' ' • ' 

, :, " , . _. " ,, .: . . , •~ .~' I.· I 

B TpeTbel:t 'rJiaBe'. CO'AeplKMTC.fI onMCaHlie OCHO_BHh!X 3KCnepMMeHTOB W no- .. 
,JiytieHH~IX B HMX pesy~oTaTOB. IfsMepeHbI MHOJK~CTBeHHOCTb raMMa:.:K~aHTOB 1,1 
', ee ~licnepCli.fI .All.fl KaHaJia' 3MHCC!,11-I / aJibtpa:..tlaCTMQ B peaK111il-I Ta+2~Ne B sa- . 

. . BMCli.\iOCTH. OT yrJia Bh!JieTa a.JibqJ8.:..tlaCTl,1l1 npvi 3HeprM.fIX liOHOB :HeOHa.~22; 
' ' ·' .... - : . . . . -. . . ' "' . 
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Pttc. 3. ·MHKJII0,3HBHh!e_. cneiTpbl · aJioqia~ · . 
1

P11c. · 4: ·. 9neKTp1,1 aJii>4a:-tiacT11~ 1,1 
ttaCTYil.1 ,B : peai11i-i11. Ta+22Ne ''1,1 saa1,1c11- saa11cMMOCTb MHOJKecTBeHHOCTli rar..i-

. . . . . ' . MaiKBaHTOB. ·a i;eaK~Hli, Ta+~~N/ '" ' . MOCTb•MHOJK8CTB8HHOCTli I'aMMa-KBaH;_ 
. ,-; TOB,{Mg) OT 3Hepr111i ·aJI~qJ~~~acT~l.1 

E ~ ·,IIJI.fI yrJia e = . o0 npli Tpex 
' ., . .: i. 

3H8pI'li.fIX .liOHOB. .( .. 
' ,· ,1 

I'. 

.; 

. ( 155 MsB) "AJI.fI p~3JI1i~ yrnos .. 

per~cTpa111-rn Mbqia-qacTMl.1,. : J\aHHble 
_ )VI.fl e.,_= QO .no;ytiem'r '11pa3HOCTHhil.! ' 
• , , MeTO,IIOM 11

• 1,13 pesyJibTaTOB ,IIJIFI TOJI..: 
c'Toil MlillleI-rn '(p1,1c;3) • 

-
/, 

. E. =. I45, · I55; · I65 -ivlsB. : CneKTpbI ·aJI1:,qia-tiacor1-111;.: saper1,1cip1-1poa.irn~ :n~A 
• YI'JIOM_ s.,,;, o0 npl-i '11'cnOJib30B!lHMYI T'O.nCToJ;t Mli!Il8Hli, 'noKa3aHbT-BM~CTe C 3a:.. 

.. 'a~cttMO~TbiO cpe,[lttelt B8Jil1l.lliHhl MHOJKeCTB8J;IHOCTli I'aMMB.-KBaH'l'OB _··~,}' OT .. 
3Hepr'1111 aJibipa-tiacT»l.1- Eoc. Ha .p1,1c.3. ,IIJI.fI ;Tpex 3H8PI'liH liOHOB, Ha p11c. 4' 
np11ae,rieHbl cnei<Tpbl aJihqia;,;,imcT1111 11 · saa11c11_MOCTb {Mr} >oT E °' ,IJ.JI.fI pasHbix · 
yrJioa: perttcTp~liM' aJibqJa-:-t18.CTlfl1. Bli,IIHO, mo B npe,[leJiaX :!KCll8PllM8HTam,'- : 
'Ho~ _ IJorpeIIJHOCT!i'. B8Jilf~H_a Q/i~ He 3aBliC~T OT _yrJia BhLHeTa airoqia-tmc:., .-· 1 

™11,
1 
a. MaKCl1Ma.JibHhlH liX Bb!XO,II Ha6JI,IO,I(aeTC.fI no,[I yrJIOM ·e~.;, ·o0• Ilo3TOMY: 

octtOBHoe:· t111ciio 3KC[!ep11MeHT~~ ,B i-I·acTO.fIU\ell ;pa6oTe 6~o, ~po~~,ri~H.o. np.i _ 
yrJie peI'liCTp~!i!,1 JI8I'KliX tlaCTMl.1 · $ =. QO. · · · . 
'. . · ... ; .. · . •' ' .. . .. / . . ... 

HccJie,[lbBaJIC.fI 3qxpeKT OT npliMecH, CB.fI3aHHOl:t c·sarp.H3H8HMeM_noBepx-. 
l!OC'J,'l,1 MIBll8Hli yrJiepO,IIOM M KliCJIOpO~OM. , BKJia,[I OT 3To'n npliMElC!,1 ~ma·a.n::.. . 
ck npH~onpe)ieJiei-i1111 B peai111,11,1 Ta(22Ne; °') 'aeJIMtrnH MHOJKeCTBefll!oc-r11 raM-
. Ma.:.KB8.l;i~OB ( CM'.'- CilJIOillHble; TOtlKl,1 Ha HJ,1JKHel:t tlaCT!,1 PliC; 4; : a TaKJKe · OTKphl-. 
Thie TOl.lirn.:Ha p1,1c. 7) YI 'ee' A11Cnepc1,11,1/ Hal:t,IleHi-ioil npaKTlitleCK~ nc)CTO.llliHOn' 
' ' 1.·• . '. .. . ' . -. 
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Pnc~ 5. CrreKTpbI<peHTreHOBCKOI'O 113.'.. 

' I Jiytl8Hl'I.R ij doan~)J,8Hl'.l}I C Mb~a-tI~CTll
I..laJ.11'.1·, .H,!IJlaMll 6He· I'.! 6 ,7Li(+ Be)· ·B' 

'peamil'.lu Ta+22Ne ( 155 MaB) rrptt per11-

c;pa111-rn 3Tl'.IX. t1aqTl'.II..l rio)J, yrJioM .o0 • 
.( :. 'l •· ,~ ' 1 \ \ 

11 paBHOH G'M = 4,o,:!: I,5 B 

.U.11".'Ila30H8 E 01.. '7 20 :- _so _M3B. ' 
, Ewm TaKlK8 Orrpe)J.eJieHa Bem1mrna . . ' . . 

-MHOlK~CTB8HHOCTl1 rru.iMa-KBaHTOB · ·: 
B KamLJie BblJIBTa .H)J,ep Jil1'1'1'.1.H ( .i3B~ ), 
CM. : BcTaBKY Ha Pl'.IC. 7 :. ' · 

· . ~SI 6oJiee · )J,eTaJibHOro · 1'.13Y:

tieH!-!~- pa3Jil1t!Hb!X npotieccoa, )J,a

IDU111X BKJia,IJ, B IIOJIHh!H cneKTp aJib
qia.-'tlaCTl'.lq, np0113BO)J,11JIOCb . Bbl)J,e:::. 

JieHl'.le· KattaJia peaKQl'.ll'.I · c · noMOUlhID 

perttcTp~l'.111 xapaRTep11cT1-1t1ec1toro 
,•' 

peHTreHOBCKoro 1'.13Jiytl8Hl1.fI OCTa-

TOtlHb!X .H)J,ep. Cne.KTpb! pe1iTre-' 

HOBCKl'.IX Jiytieit · B. coBiiap,eHfiH c 
8.llbqJa-tI~CTl'.IQB.Ml'.I, .fI)J,p8.Ml1 6He. i1 ·. 
6 , 7Li(+8Be) noKa3aHh! Ha .pl'.lc .• 5 

,IJ,JI.H pea.KQl'.!1'.1 T;~22Ne (!55 i<laBt 
•• J \',,I 

np11 perl'.lcTpaQl'.!11 t1acT114 no.u. yr-:-
JIOM e· = o0 '.(nor~;Tl1TeJimA 'riyti:.:. 

Ka
0

cJI~l'.l;a qJO~bra 113:CB~Hqa, 

KX-Jiytll'.I .. OT KOTOpoit noSTOMY Bl1~-
.· Hhl; B 3Tl'.IX · cneKTpax) •. ' · C11e1t~p · · 

' . ; . ,'{X-Jiytielif. B co;ma)J,eHl'.!11 C aJihtpa~ 

tiaCTl'.IQ8.MII CBl'.l)J,8T8JibCTByeT' Q\ rrpeo6JiaIDII18it pOJIII )J,'ByxTeJibHOI'O npoqecca :·c 
06pa2oaaHl'.l,eM· .H)J,ep Tl B pe3yJihTaTe BblJieTa · aJ:ibipa-t1acTtt!..l { °':im-Ka.Han) •. · .. 

CneKTp' 8..llhqia:..t1aCTH~. ~ COBIT8.)J,8Hlrn: ~. lSX::.:H3Jiytl8Hl'.leM: Tl IIOKa3aH Ha' PMC. 6 ... 
, (illTIJl!XOBaHHB..fI Jll1Hl!ff), ··a 3aBl'.ICl'.IMOCTb, MHOJK8CTBeHHOCTl'.I raMMa-,-KBaHTOB. OT 

3Heprm1 aJibtpa-tla.CT11!..l.-: Ha. p~c •. 7 1 {CIIJIOlIIHhl8 TOtlKl!). °' ·, oTl'.IM' lKe • M8TO)J,OM ; 

· l'.lcc.ire)J,OBMC.H, KpoMe ·Toro, «xn ,._KaHaJI. p·eaKQlll'.I Ir+I2c ( IOO. MaB), 3aBl'.I

, c11r:iocTb ·(M8} .• ,oT Eel )J,JI.H KOTciporo .m:rna3aifa KpecT~Kci.M,i'tta·puc. 7 .• ·· B 
ai:im:-KaHaJie o6eux peaKQl'.lit (Ta+22Ne·~ Ir+12c) 6ww tt3MepeHo yrJioBoe. 

pacrrpe,JJ.eJieHtte raMMa.:-1'.13JiytieHl'.I.H, im ocil:oBaHirn KOToporo · onpe,JJ.eJI.HJIOCb 

. 3HatieHl'.le' cpe)J,Hefi'. MYJibTl'.!IlOJibHOCTll ·, raMMa-nepexo)J,oB· B wax Tl, JI8JK~ee 

B npe)J,eJiax • I, 0 ;~ ¾ ~ I ,5. 'OT,° 3H.atl~Hl18 ~yJI~Tl1I10fbrocTH:, HCITOJib?OB~-,

JI,OCb B )J,aJibHe~eM npl'.I · onpe)J,8JI8H11W yrJI~Boro MOM8HTa ly,, yHOCl'.IMOI'O , 

raMMa-KBaHT,~ll. ' , ' . . 1.. !, ' ' ·. : • . . . .• ' ' • 

• . 1 ' C I..l8Jlb!O orrpe)J,eJieHl'.l.fI, cetieHll.fI BC8X KaHaJIOB, COOTB8TCTBYIDU1l!X ,n;ayx-

T~JibHO~Y npoqeccy BsattMO)J,~ttCTBl1.H'C •BblJieTOM aJihqia.-t1acTl'.II..lhl rio,JJ. yrJIOM . 

' e"' = o0 B 'p~aKQl'.ll'.I Ta+ 22Ne' cneKTpb( aJibqia-tlaCTl1!..l R3Mep.HJIHCb T8.KlK8 ' B 
COBIIa)J,8Hlll1 C ~yrl'.IMl1 MO)J,aMll :pacna)J,a OCTaTOtlHb!X .H)J,ep: C OCKOJIKaJ.11'.1 .u.e--
JI¥H11~. I'.!-~ BTOpmun,IMu 3apmite~~m tiaCTMI..lar:ill. (, . . • , . 
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20' · 30 ,o E':,M3B 

_ ,¥.H orrpe'AeJieHl'.IH cpe)J.Hero . no · · 

BC8M YI'JiaM Bh!XO,D;a OCKOJIKZ )J,8Jie.:: 
: . JU1.H per11cTpl'.lpOBaJll1C't, 110):J, )J,~JM.H ·.• . 

,• pa3JilltlHhIMl'.I yrJiaMl'.I { ef = 165° Ii 
. 0/=:= !I0°_). ,: Ha OCH_OB8 aHl'.!30TpO- . 
.IIl'.lll,OCKOJIKOB onpe)J,eJI.HJilmb.TaKJ!(e 

yrJIO'Bhle,M?MeHTbl ieJI~l'.IXC.H .H)J,ep 
IIOCJie _BblJI8Ta a,Jibtpa.:.tlacTl!~. . . 

. vl3M8p8Hl1.H Cil8KTpOB BTOp11tIHb!X 1 

3ap~e~Hh1X ~aCTl1!..l m:i.u. yrJIOM 8 ·=' 

!55° tiO!ta3aJil'.I, 'llTO. ",.,,70% 113 ,Hl'.IX 

.HBJI~TCH npoToHru.111 11 : ~ 30% - aJih
. qia-t1a;Tl1!..lfilAl1.. 'Ilp11Hl!Mast ll30Tpon- · 

. \ . . ~, , . . ' 

Hb!M, 11X yrJIOBOe pac~pe)J,8JI8Hl'.!8 BBl'.l-
)J,Y 60JiblIIOH 3Hepr11ll-B036YJK)J,eHl'.l.fI 

• I_, :, . : '-. . , 

oc.TaTotlHh!X .H)J,ep, onpe)J.eJllIJill 
·· c~tieHne ,BTOptttlHh!X 38.p.HJKeH~h!X. -qac

Tttit B COBila)J,8Hl'.IR c 6bICTPhIMl'.I aJib-_ •. 

. . . . • , qia-ti~CTl'.II..la.i.m, per11cTpl'.lpOBaHH~.rn ·. 
Puc. 6. CneKTphl aJibtpa-;-tiaCTl1!..l B COB~ IIO,JJ.'YPJIOM,ecx= oo B;peaKQ111'.1 Ta+ 

. 
1 
na.u.eH~l1 c ~a3aHHbl.Ml1 npo,JJ.YKTru.m ·

1 
.·· 22Ne (!55.MaB) ;, · 

· peaKI..ll'.111 Ta+22Ne (I55 )faB) •. Ha · ·· 

BCTaBKe ·. noKa3att oTHOCttTeJibHblri. BKJia,JJ. 

Tpex npoqeccoB B<Bh!XO)J, peaKQl'.I~ tte-:- ' 

IIOJIHOI'O CJil1RHl'.I.H B 3~BHCl1MOCTl1 OT. 

,. 

- •, .·. ., ' 

3H8pl'l'.ll'.I aJibqia-tiaCTl'.I~. 
~ . . .., . ' ' ,. '\, 

B tieTaepToli:t· rJiaae npoBe,n;eml aHaJm3 .1:1 o6cy,K,IJ;eHHe IIOJIY'ISHH:WC 3Kctre- . 

, puMeHTaJihHb!X· peayJII,Ta'l'oB. · Onpe,JJ.eJieH BKJia,ii ·oT)J,BJibHh!X KattaJIOB (cM. 
1 

p11c.6) peaKI..ll'.11'.1 H8IlO,!IHOro CJil1.HHl1.H Ta(~Ne, Olxn,otr,'o:p/<ic.) npl'.I 'aHeprl'.11'.1'' 

' MOHOB E = !55 MsB B IlOJIHOe cetI8Hl'.!8 o6pa3oBaHH.H 8.llbqJ8.-tiaCTl1!..l, perllc.:2 

Tpl'.lpyeMhDC. IlO)J, yr JI OM e°' = o°.;' ' iloKa3aHO' tlTO 'C8tl8Hl1e 3Tl'.IX KaHaJIO~ ! pe:.. 

aKQttl'.I co~TaBJIHeT. OKOJIO 50% noJIHoro ceireHn~ ~b~a'.:-t1acTm.~ ITO)J, ST11liy~:.. 

JIOM. iloKa3aHO TB.KlKe '(cM •. pl'.lc.6),tITOITP_l1·3Heprttsrx'E~;b40 MaB~xn-•' 

ItaHaJI .HBJIJI~TCH ~,D;OM.l:tHllpyiail.IlM cpe,Il;li · :acex · ~~OB _pe~ H0I:OJIHoro . 

',CJm.fIHllJ!. ·,, . .' ,' ,, ' ' ; ! ·, ; ' ; - '' ' . ' ·. ' . • .. ' ; ' ' ,· ' 

•• 
1

. · • ' . Ha, OCHOBe IIOJiytl8HHb!X )J,aHHb!X :~. MHOlK8CTB8H;°C'711 PaMMa-KBaHTOB {MJ) . 
· : (p1-ic .7) ·c noMOillhID 06II1enpl'.IH.HTb!X ,coOTHoweHnii /a : onpe)J.eJIM11Ch,.BXO)J,Hhle , _-

. • y:rJIOBble: MOM~HTR peaKQl1ll li C BbUieTO~ 'tl/3.C~l!I..lhl j ' : ' \ 

. J. -~.j~-.f 1 -t.·J;: 4T
0 

· . 
' ,_ ' · ,, , . 11 ', I . · .-· 1 '·' (3) , 
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·P11c'; 7. 3aBl1Cl1MOCTb MHOJKeCTBeHHOCT11. raMMa-KBB.HTOB 
OT. aHepr11tt qacT11q )VI.II pasJil1tmbIX •Katta.JIOB peaiq~n · i · 

'·'Ta+22Ne,11 Ir+,12c no~,yrJIOM per11cTp~m1 e ,,; o0./ 
,'. -, . .·. ,. ,·' ~ ···1 i·:t,· ··: 
1 ···J· - (M >·· 'l ·' "· "' ,;; ••x-' f.•- : f . •. /\i' . ) ... • . '. h .. ,. ·. . ; J. 

I·-~. ;0 f.rµ ( £. ~ vJ/ ' / >,.or i A~~~ A ~n')+ 3.(F'~. 
1 

J. .. : J c: • J .' • o , , . '\ • ·, ,. , • . r . 
r~e 1· ,l. -yrJIOBOll MOMeHT'. YHOCl1MHi1,.He8TpOHaM11 11 qacT11qen J ,' .. COOT-

>• n J .. , •_, , .:· . ",' ,. . ·· · . ·, .. -,:· · , - ,., ,. ,,· , .. 
. BeTc.T1:3eHHo, Alo·'.'"· ~a3HOCTb_Cnl1HOBKOHe~hDC 11,HaqaJibHhDC ~ep; X ,..._~c-

JIO ~crrap11TeJibHhDC HeilTpOHDB, onpe~9JI8Jlll08 .Ha OCHOBe 3HepreT11qecKoro . 
'• 6a.ila.ttca~ _ vg -: BhDCO~Hoit. l{YJIOfIOBCKOil 6apb_ep ,IVUI qacT~~. j 11 OCTaTo~

Horo MPa ( "r.n. :•J. ··. TamtM. o6pasciM,', B npe~rroJioJKeH1111 o TairreHQ11aJibHOM 
,·aw,reTe ,trllCT11Q ··c· ~o:SepxHo·CTl1 COCTaBHOil _£11qTeMH . (CM'. B~eHHe, )VI.fl' 1j' •' 
B (3) ) H c, ·11cpoJib30BrumeM 3ttaqeH11.11 . Ar".'..:.I,5'6wrn onpe~eJieHbl B~O,IVII,lei . 

· ;yrJIOBb!e MOMeHTbl\IJ,JI.II CX.xn.;.KaHaJia peaKQl1i1 Ta+22Ne 11 'Ir+r2c,. ~· TaKJKe)VI.II 
. Li (+8Be)xn ,...KaHaJia peaKQl1H Ta+22li~ (CM. p~m:a). J1s no~yqeHHhDC ~aH..,. .. 

HblX O BeJil1~1Hax Cpe,iiimx BXO~ yrJIOB~ MOMeHTOB (p~~.8), 
1

6WIH C~e.naHbl 
. . ~;re,eyio11111e auso,u.u': . . · · .. · ' .. ·' · .... · ' ' ' 1 · · · · · 

\, . . 
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. lj, fl 
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60 :f:-;'~=t--if ""':' ,, 

. '.50 l~t 
· 40~, . 

20 30 40 , 50 60 · 70 Ee~ MeV 
. ot1Lr• 

I' 

. ... , . . ' ' .. I . . . I . . . . ~ 
· P11c' •. 8. 3aB11Cl1MOCTb .BXO'AHhDC yrJIOBhDC MOMeHTOB OT 3Hepr1111 . 
sap.lilKeHHblX qaCTl1Q AJI.II ~eaKQl1i1: Ta(2~Ne, ~x~) (e); . ; : 
Ir(12c,~xnHX);' Ta( 2 Ne,Li,~Be,xn}(V). HcnOJI30Billi0/ 
:3HaqeHtte . Xi. :;: I,5 . · · 

' I , I .. . . • 
.. BeJil1trnHa BXO~ yrJIOBb!X,~MOMeHTOB )VI.II orrpeAeJieHHOro KaHaJia peaKQl111 

1 .· ncicTo.lIHHa. B mHpoK11x npe~e.i!ax a~~pr1111 qacTHQ; ' ' . , . . . · 
· - seJI11trii'Ha •sxo~bIX yrJI~B1,iX MOMeHTOB Bbillle ·)iJI.11, s~eTa Mep •JI11Tl1.II C+8Be) · 

,. • . ,,, • .,,, . ' I , 7 
: qeM wr.11 Bb!JieTa aJibipa-qacT11q; . ·. ,. · • · · · 

' - cpeMJeei 3Hat1eH11e BXO~hD{' yr;roiii.ix MOM8HTOB B, cnyqa,e • ~b!JieTa aJib!pB.- .~ 
. qactrHQ B npe~eJiax norpelI!HOCTl1 3KCrrep1-1MeHTa He 3as11c11T ,OT;KOM611Hfill1111 

~ep Ml1Ill~H11 11 110Ha, np11B0MDJ1efi'.K o~M 11.TeM JKe .ociaTOllHb!M MPaM. 
' .. CpeAfiee 3Hal;l8HH8 BXo~:yrJIOBblX ,MOMeHTOB )VI.II aocb.~KaHaJia o6emc. 

113ytleH_~ peaK~l1i1 JielKHT B pailoHe, li ~ 50-55 fi;; . 8-ro': o6c~O.IITeJibCTBO 
, 

1

iai°~T~.II B rrpOTl1BOpetrnl1 C np~~CK~38Hl1.IIM11 n~O~eJil1 MaCCl1BHOif nepe~atrn 11 

6 ~ .1IBJI.1IIOI11eil:c.11 Ha116o;ree rrorry;rnpHoil: Kotttjerrq11en )VI.II on11catt11.11 peaKQl1i1 · 
Heno;moro· c_im,.IJtil1SI H npeACKa3b!BaIOlJ1ei1 'llo~Ha" r{o BXO~OMY FJI?BOMYjMo-. 
MeH~y 62 t ~·1;,,..,. .~ 66 ti-~ peaKq1111 Ta+22Ne 11,40.'h ~. lot:im £: 4411 
,rvrit peai<q1111•Ir+12c. Hru1rn JKe pesyJibTaTbl YKa3b1B8lOT Ha ~o; qTQ BeJI11trn.:. , . 

• - • .. • ' : • " • • ' I ' • ' • '~ ' • • • ' ' ~ ' ' • ' ' , I. 
' HH BXO~ .yrJIOBhD{ MOMeHTOB, CB.1138.HHhDC. C: KaHaJIOM HeiITOJIHOro CJil1.IIJ,Jl1.II, 

B OCHOBHOMOnpe)ieir.lIIOTC.II CBOi1CTBaMl1 Cl1CTeMbl B Bl,l){Q~OMKaHaJie peaKq1111. 
; PesyJibTaTbl pa6om <e/ rrq3B0JI.IIJO; npl1H.IITb' 'ti.TO pacnpe~eJiemie· yrJIO

BblX MOMeHTOB B CJIY11ae· pea·Kq1111 Ta+22Ne. rrp11Mepilo 'o~o WTO iite )VI.II &xri~ . 
11 O(f-KB.HaJIOB ·P88KQl1lf. ·,!J,JI.II nposepKl-1 3TOr~ ITOJIOJKeirn.11 Ha' OCHOBe pesy~b
TaTOB 113MepeHl1.II' aHl130TpOIIHl1 ()CKO.nKOB 'AEJJie~l1.II 6b!JI11: orrpe,rieJiemf yrJIOBble 
MOMElHTb!AeJI.II!lll1XC.II OCTaTOtnib!X smep, o6pa3yJOlJ1~Xc.lI'nocJieBb!JieTa aJibipa'.-: 
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. P11e. 9. 3aB!1Cl1MOCTb BX0,11.HbIX yrJIOBb!X MOM8HTOB, (Kpl1Bb18 

~,; noJiytiettiru~ MH stta11ett11ti · Ay ".' I ,.'0-11, Xi=· i; 5, 

'COOTB8TCTB8HHO) ·M yrJIOBhlX MOM8HTOBOCTaTOtrnhlX,.ff,IJ,8p; 

nocmt BbIJieTa Mbqia:..t1aCTl1L\ (KpMBble a' '11 b' ) B_._ot.xn, - , 

~aHarre' peaKL\HM ·Ta+22Ne·. a TaKJKe YI'JIOBb~ MOM8HTOB ,IJ,8-: 
\,_ . , ' ' ,-, ' _, 

' Jiffiij,fXC.ff OCTaTOtffib!X .ff,IJ,ep ( 31WnepMM8HTMbHble TOqKH) B • 

'TOH JKe peaKi.iirn, OT 3Hepr11il Mbipa:.:.qacT·HL\.' / : .• ' 
'II' - '"-; 

.• 

\ 

' ,• . : ',· , ... 

. ' 

qacTIIL\_ C. 3Hepr;1um11' 20., iil~B ,£. ~tM; -~· 50, 11133 ITO,IJ, ,yPJIOM (90<':' _o0 •. ,I];Ia' 

: sToro· B npe,IJ,noJioJKemrn 06 Y3KOM pacnpe,IJ,eJief-\11M • Bx9,n.tt11x · yrn0B1,ix M~MeHTOB, 

. a· Taro!t8 WUl O(f '-KattaJia 6b!JIO MCITOJib30BaHO COOTHOmeime /lll ' ' 

· w c e :l~ exp· r~ 1~ ~;~ef JJ :r· 1:1 ;,~: ef}. ··.; . 
. i . f. . . , 4 /(. , , , D . . I. V . , • 

. ' ' ,' ' '' ' 0 ' ' '' ' 'f ~., ' ' ' ,,:, 

' ,,· ·2 ,f· •' · ', ',. " , . . · (4). 

/ . Ko - 1;.i T Jeff· . . . . 
vi3 ',IJ,amrux, ripe,IJ,cTaBJI~HHhlX mi p11e;9,' B11,IJ,HO, ,qTo yrJIOBble',MmAettThl 1.,(,IJ,e,

mruj11'xc.1I ocTa·TotrnhlX .1I,IJ,ep ccioTBeTCTBYJOT, yrJIOBhlM MOMeHTaM ocTaTo·tffib!X · 

' SI,IJ,ep B' ~x~~KaHMe ( Kpl1Bble ~ ~ l1 b .' ) peaKL\l11f TOJibKO ',1+11.ff 06JiaCTlf 

-~OM3B£E~M·,,i 30J,l3B, .r,IJ,e oc.:r~Kami.n'..1IB~.ff8TC.1I ,IJ,OMlfHHPJ'IOIT1l1~ {cM.·' 

pHc.6). ',/l.JIH 60Jibui11x 3HaqeHHlt Ea.:,-· c OTHOCHT8JibHh!M YM8Hblllett11eu ,Beca 

· OC.f-'KattMa B~iI11qnttu lc,l.f '.3Hat,IHTeJI~Ho npeablUlruoT OJKH,ri.aei,11,1~ 3HaqeHHH 

,11;CTaHOB.IITC.II paBHblMH B8JIHt,IHHaM BXO,IJ,lfl,IX yrJiom,rx M.OM8HTOB (Kpl1~ble. a 11 
'b):_ , - . 

OTO 
' " - : ~, 

MOJKeT 6b1Tb TIOHSJTO ," 8CJIH npe,IJ,noiroiirnTb', 'qTo Mbipa-'tlaCTH[lbi Bbl~. 
' . . .. ' ' ' \ ,·. ,: '. ' : ., ' 

.,:I 

12 
·. I 

·, 

1,1 ~ 

'r 

' 

''· 

\' 

\, 

JieTaJO'l' no,n,. pa3JI11t!HblM11 yrJiaM11 . K noBepXHOCTl1 · cocTaimolt ·c11cTeMhl. B 

3TOM CJiyqae TattreHL\~MbHO 11Ceyil18HHble:qacTHL\bl yHOC.IIT:MaKC~MaJibHO.B03-
' . ·, , . . - , . . I . ,. 

MOlKHb!H yrJIOBOlt MOM8HT,' a pa,IJ,HMbH0.11CnyI!jeHHble yHOCSIT. 3Hat,1HT8JibHQ: 

M8Hbllll1H yrJio'iicin MOMeHT. TaKHM. 06pa301.t; WI.ff OCTa;otmoro R,IJ,pa· OTHOuie.:.. 

Hl18 MeJK,Oy' kepOHTHOCT.IIMl1,IJ,eiremrn 11 11cnaperi11si: HeltTpOHOB. HJIM BTOp11trnhlX 

3apIDKeHHb!X' qacTHL\· 113M8H.ff8TC.ff 'B, 38.Bl1Cl1MOCTl1 • o_T yrJia 3Mrrcc1111 · llaCTl1L\bl 11 

ee. sttepr:1111. . IloaToMy, ri'o.:.B11,IJ,HM0My; B: CJiytiae, BbIJieT~ aJibqJa~qacTHQ c •. ' 

· atteprim.m · E"' ·-.v 45 · MaB ,IJ,OJIJKHbi ,n,en11TbC.ff npaKTl1llecKii, TOJibKo' .ff,ll,pa, o6pa:.. 

· 3oiJaBl1111ecsi: nocJiepa,IJ,11MbHOro 'ablJieTa Mbipa:..llacTH4. • vfa 3Toro paccMoTpe-: 

HH.ff CJie,IJ,YeT, l!TO MR 01.f. -KattaJia BpeM.ff JKl13Hll Cl1CT8l,1Iil · nepe,IJ, 3Ml1CCH8H 

·_aJib~-qacTHL\bl, ,IJ,8T8KT11pyeMolt· IlO,IJ, yrJIOM · el>(.=- o0 ,. ,ll,OJIJKHO, cocTaBJI.IITb _3a

MeTttyIO ,D;OJIIO 0~ nep110.iia o6opoTa COCTaBHOi1 Cl1CT8Mbl np11 li~ 50_ fl : ' ' 

't" .,:_ 10-20c, l!T(? :3Hatnl:T8,JlbHO npeBbruJaeT THill1~0e BpeM.ff npRMh!X .H,ll,8pHbix 

B3arrMo,IJ,ei1cTB11lt ~ I0'."2~c ;. ' IT03TOMY, c yqeTOM Tme .3aBIICIIMOCTli B_8Jlli- · 

~11H BXO)J.Hlll, yrJIOBlDC MOMeHTOB. OT cBoltcTB._ c~cTeMbl: B ~BlDCO,D,Ho~ Katta.rie pe- · 

aKL\!111' HenOJIHOro cJi11mrnsi: (CM. Bblllle) , · noJiyt1eHHb1e · ,IJ,aHHble · )J.8JiaJOT' ripe,n,noll

Tl1T8JibHblM Bb!Ciop ~3 pa3BMTb!X im,IJ,eJien', ,1+11.ff '5~m'cc1rn JierKl1X, t,laCTHL\ B ,IJ,~yx..: ,' 

T8JibHOi1 peaK41111 '.Tex, KOTOpble OCHO.Bb!BaIOTd~ Ha npe,IJ,IlO~OJKe.H1111' 0 XOT.II 6u. : 
11JacTl1tIHOM.'' · CT8.Tl1CT!1tl8CROM paBHOB8Cl1H, , . , . •' ' .. , . . ·' ' . , 

. · KpoMe Toro,• 113 . rroc~O.IIHCTBa · 11. mi6oJI~lIIOi1 ni11pmru pac~p~~~Jieml.f): 1
• 

l '. ··. . , . , , , , "'~ , · • I , , ·. ·' , •· ' ', · ,• / 

BX0,11.HbIX yrJIOBb!X MOM8HTOB CJie,IJ,YeT ·B03MOJKHOCTb_IlOJiyti8Hl1.ff B peaKL\11.ffX· 

H8IlOJI. Hora: CJIH.!IHl1.ff .ff,IJ,8p ·~ onpe,IJ,eJieHHb!Ml1 3HU'{l6HH.IIMl1 3Hepr1111 B036YJK.Iie-
' . . ' ' . . . . - - ' . . . 

Hl1st, !1 yrJIOBOro MOMeHTa.' 

,, . 

\' ·OCHOBHHE PE3YJibTATH 
;·,~ 

• 'i-_"'. 

'B 3aKJI10qeHl1l1 KpaT,KO cqiopMyJIHpoaaHbl OCHOBHbl8 pe3yJibTaTbl, 'IlOJiytieHHble 

· aBTOpoM :B · ,IJ,HccepTaqtioHttolt pa6o-re:. · · 1 · 

' ' ' •. .• J ·.,·, . , , ... _.·, :- ; 

I: Co3,IJ,atta Bb!COK03ipp8KTHBHM ycTaHOBKa ,1+11.ff l13JtI8Hl1SI M8XaHl13Ma .ff,IJ,8pH!,IlC 

. ·peaKL\11i1 c TIDKeJib!Ml1· H~H~H ·11,1],SMAC-!;L','JlbTW'; IT03BOJiffiOlJlaH VI3MepiiTi, 

MHOJK8CTB8HHO~Tb' .raMMa.;.Jiyqei1 13 pa3Jil1tffib!X K,aHaJiax peaK~~n"' 

2.· BnepBb!~ 
1

H3MepeHa,MHciJKeCTB8~HOCTb raMMa-~yti~lt '11 ee ,IJ,l1Cnepc~,i; :B ~e

aK411H . Ta-t:22t-ie: B KaHaJie • 3~CCHH , Bhlf OK03HepreT11llElCKllX. aJibqia-qac~114. 

')J.O 3HeprHlt E01."'f 80 MaB. . ' ,' . ' ' ' ' . ' ' . :-
• ! i' . :. ' . ,, ,.. .. ,·· .. -· . 

', 3'. O~pe.r1e~eHa ~eJIMtrnHa MHOJKeCT~ellli~CTl1 'raMMa~Jiytielt C Bbl,IJ,8JI8Hl1eM Katta-:

Jia peam,t1111 no xapa.KT8p11CTl1lleCKOMY peHTreHOBCKOMY '113JiytieH11!0,0CTa

TOtnmX .1I,IJ,ep B peaKL\HHX Ta+22t.ie ,' 11 :rr+1.2c, npHBO,IJ,ffiill1X K 06pa30Batt11IO 

_'0,11.HOfO 11, Toro JKfcocTaBHOI'O .ff,IJ,p_a •. , . (. , ' 
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4. lfa~epeHa MHOlKeCTBeHHOCTb 1"aMMa
0

~JI~elt rorsr' OCKOJIKOB iteJieHl1H ~ep, · 
o6pa3yiollll1XCSI· nocJie .· Bh!JieTa aJibipa--qaci-114 B peaKq1111. Ta+ 22Ne. / 

•-: r -. , "• , .. 

5; i{oppe.U.RI.\110HHble' M3MepeHl1SI aJibipa.:.-qacT11~·-B COBn~eHl111 C :X~paKTep11cT11-
'<leCKl1M peHTI"eHOBCKl1M. 113JiyqeH11eM, ·ocROJIK8.Ml1 ,11.eJieH11SI a BTopa~ 

· :fapIDKeHHbJMl1 -qacTlil.\8.Mli noK8.3a.mi, . '<lTO -. sM11cc1-1SI · aJibipa:..:qacT1-14 · iro,ri. yr;oM 
~ = o0 

· cooTBeTc~B~eT B_ ocHOBHOM ,11.ByxTeJii>HOMY npo4ec~y: B3a1-1Mo,11.elt-·· 
. CTBl1SI -Ta C _I-IOHa.Ml-1' 2 Ne rip!{ mrnpr!il-1 155 M3B. ,IloKa3aHO, '<lTO· c. yBe

.rrl1'<lBHI-IB~ sHepr111-1' aJibqia--qacT1-14 B~o,11. npo'AYRTOB B . xn-~aitaJie pacna- , 
~a 'OCTaTO'<lH0°l"O'. SI,Il.pa' pacTeT no OTHOilleHl-!IO R Bb!XO,izy IIPO'AYKTOB

00 

B- Ka~a~ 
Jie ,11.eJ1eH1-1si' it 1-1cnycKaH1-1SI BTOpl-1-qHbJX. 3apmKeHHNX -qacTl-!Q.~ .· · / • 

6:' O~p~~eJie~:. B~b~~ble: l~JI~Bhle . ~o~eHTbl WfSI peaK411lt Tac'J
2N~, 0( x~), 

_Tak Ne ,Lixn ) ; Ir( C, O(xn ) •. IloKa3attO, '<lTO ·cp_e'AHl-le 3Ha'<leHMSI 
. BXCl'Attb!X yrJIOBhlX MOMeHTOB 'AJISI 0 BblJieTa Bb!COK03HepreTl1'<l8CKI-IX, aJibqia- . 

'• , tjacTHQ .JleJK8.T BCJJil1311' Kpl-!Ttt'<leCKHX YI"JI(;BhlX MOMeHTOB 'AJISI Rattana nOJIHO- , 
''ro °C~I-ISIHI-IJI. . IloKa3aHo iaKJKe'. tlT'o CPB'Attl-16 3HaqeHirn 'BXO'AHbJX Y~JIOBb!X ' 
'MoMeHTOB 'AJISI ~aHaJia ·, s·;>ll-lCCI-I~. Mep 'JII-ITH~ JieJKaT 'Bbil!Ie, -qeM: )1)1~ Rattana i . 

3Mll~C:l-llf ~bipa'~qa~Tl-11.tB perun-11-11-1 Ta+22Ne>, . ', ":. . .'·: · ' 
7. BnepBble lVISI. peaKI,ll-lfi HenoJIHO!'() CJil-l~~~Jl 113ytieHO ilJI.JlH~e. napaMeTpOB \ 
. 'BXO~OI"O KattaJia· peaKQl-1~1 • tta 'xapaKT~pl-lCTI-IKH ·3TOI"C) hpOQecca B TIDKeJIOf:l 

o6JiaCTl1 SI,11.ep. CpaaHett11e BeJil-!trnH BXO'AtthDC
0

YI'JIOBb!X MoMeHTDB:,IJ,lISI ~f' ~ 
RSHaJia B ,'peaKql1SIX Ta+22Ne H Ir~12c rioKa3a.ir0, '.'lITO a npe,11.e;aX.SKc-;''. 
nepMii~HTaJibH

00~ n;rpe~~O-CTl1. BXO'Atti:i°e. YI"JIOBble. MOMeHT@. He ·:mBI-ICSIT. Oi' 
'. •, • \I , •. _,, ., '. · .•. ·_, :· '·., .:•'-,' · • ,,, •4' , 

KOM611H~I-IH SI)J,ep /A11IlleHI-I ,, 1-1 HaJieTaIOlI\BI"O I-IOHa' . npl-1B,O,ll.Silllelt K O,[\HOMY 1-1 
TOMY JKe cocTaBHOMy SI.r:\PY •. ' • 

/ . . . ., , .·• . 
8 •. , EbiJIO. Ha~eHO,. ,'<lTO yrJIOBble MOMeHTbl ,11,eJISillll-lXCSI R,11.ep nocJie BblJieTa. aJib::. 

qia--qa.cT~l.-1 B-:--peaK~Hl-1 Ta+22Ne (155 1,lsB) no TeH,148HI-11111 ·pocTa' c:yaeJI'11-
-qeH11eM E~ 11 no' a6coJIIOTHhlM 3Ha'<leH~HM ,appe,[\eJia~ 11orpeI11HOC~J1 V.3Me-; • 

. peHl1SI coana,[\aJOT .c B§JIM11H8,Ml1 BXO,[\HbJX yrJIOBb!X MOMeHTOB ,[\JISI Q(Xn - : , 
" .\ :. ' ' • ;--•}; j. ,, •.• ", ' • . • .. ' •,, ' • -. ' ' . . . ' ' ·' - '· ' 1. ,,;, ·_. : •, ' ' · • 

KattaJia pe11K4111-1, noJiyqeHHbIMl-1 113 1-13MepeH11£l MHOJKeCTBBHHOCTl-1 raMMa-:-f!Y'lell;· 
.rioKa3aHo, '<lTO, s-roT pe3yJibTaT "r:rnieT' cs11.i:ieTeJibcTsoaaTb o uii-lpoKoM yr

. . •' ~OBOM pacnpe,[\eJiemi11 Bb!Jie'Ta aJibtpa~tiacTi-ici c' noaepXH~CTl-1 fl,11.pa •. B\ . 
' .c CBR3l1° _c STl-111 c,11.eJiaH ', Bb!B0,11. ~6 OTHOCI-IT8JibHO 60Jibllll-lX iipe11eimx. B3al-!MO,IJ.elt- ., 

: CTBl-lfi. (nopSIJiKa ~~Jl~BHHbl BpeMeHtt. o6op;Ta· CI-ICTeMhl' Hi ,[\aHHOM 'yriIC>BOM :' 
':MOMeHTe) '. )J,USI Kamilia Bb!JieTa a.1Jb~;:.:-qac;1-14 B irnyqeHHb!X pea~w-i~x. '. 

, '{', ' .. : ' ,. ';. ·;·:~ ·, 't > : .. i" .• , ' ' ·• • .., : ·.' • ' • ,-, •. ,_ .... " ' ,- ' . •.':': 

.9. _Il~Ka3~a B03MOJKHOCTb,: _1-1cnoJib30B8.HHSI peaKI.-11-!lt. C. Bb!JieT,OM: 6uc'Tpb!X sapSI
JKeHHb!X -qacTni,\ ,IVISI nOJiytlBHI-ISI Mep .B OTHOCt!TeJibHO. xcipo;no onpe,[\eJieH
HhlX COCTOSIHl1SIX no. SHepr1-1ii. B036y,K,I\eH~SI 1-1 no yriroBo~y MOM~HTy. : . . . , . .. ·/.- -· ·:c ''. . . . , . 
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