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OBIWl XAP.AKTEPHCTIIKA PAEOTU 
,; f:-'- •:.;'.• ... t:< •.: ·, · ·,: • •·._;'.'•[_ •a ,: ·•,:- • 

AJ('l'¥8llbHOCTb'npo6.ueMbl. tteR'fp0Hbl Ae~eijHJt HrpallT HCK~~~T8Jlb

HQ. ~a._ilitp:>Hxmh' 8 · bcyajecisnem11f itenaji~ AAepHOR. pea~qa~. HH'teHCHB
tio~' pe3ilifTH8 ~TOM~0$4 -~Hepr!3\'HJ(H' npdosn#io :rtoaimaeT Tp~dO~!IHHiJ 
k itoii!tocflt ·_ i:leR-rp6ttµbDC. · )iaittffilC wis paciie.t'it' pe~Kioi>o~ Ii c~iiMym1py
et ·.,rnpneM~ifHII~ itoc~mije_,i,fu~. R3ytl8tm~ J1!!nyOKa@i: »~llTI)O!iOB ·rPH 
. p.8J181tHH" 13TOWJNX ·• si,[lep. 8TO . f{BJieHite npe1tc1aBJinei> ·. ~aiore H8COM}i8Ji .;. I 

~blii HayitHiil\. J{H~epe~, ~ nocKoii~Kf -~~,CCltfl ff8~TIX>Mi3 ;iieiie~H!J j,e~HO 
CBJ138iili i:i 1iexlil¾H3140M peJiaKC8Lllfl( no:idy,ic.nettHblX C~Jib!fo,ne/popt,mpoiiaH-. 

.. Hi« · iteRTpoHHO.;.lt3dbiT6qitkx iiAet,::.;qc~oJiitoii; · )I ero .-. itsy,1emte )lae,i, . ymi
~JJtb~yi'i' HH~PMElWfD itiiK o csanc:1arut stnep-oc1tolticoa,. Tait it 6 ~"3"~ 
lt~·bailor~ npoqec:cia ,tl!3JI~Wfff ~TO~~ciro Jl)lpa~ ;_ i:" .·-. ·.·. ·_. :, ' 
; ' · : B itacToil~e spet.UI OTCfTCT~-r· ,i:toc:TBTOttHO ·_ ncfoJte,n.oeaTeJlbH8H 
Tetl~Si Slf~C.C»H•HeWrpoihln ,ti~~~11.Jtxs1 ee pa3$kTH~--Heodxo)IltMU · 
BC8QT-Op0~HK8 . GKcneim1.1ei1-raitbih~ ,USHIUie. -06 _ ijTOM. CJIOJKttOM _ npo~cce • 
t!ai!dOJtee pacfrpoc-rj>ait~HHO!l i.rop.8Jiin; .·_• ri paMKBX ttofopon .• bi5c~~TCH 
~:iyii;Tai~' itak ~itcnapji~eHraJtb~HX. :TSK ·u .Tetjpef~qeckHX pil6o-r; ". · 

8MH81CH MO)leJlb H30Tp<>I!lioro: Kcnyck!lH~~ i-iel!Tp<)HOB ,noneitifa. ,0,11Ha-

j:zT:;::r ... •:0:t:~~ ~t~~£0!!~;;:rz:it:t:6~iiK~~:~;:::zh -.~ 
ii.cc:Jie,11.0BOHHH pacnpejf, 'eHHijjfeffrpoi{9ii 'cnpttra~itciro)1eiteHHir 252Cf 
.neneHite i3Toro. K30fotia bpoitexo,iui_T:· ~3 O(ffiOB!fOrO. COCTOmrun. q'fo 

ynpo~fl9T -reo~~trec:~yri ri,irejxlpe-r~i\mljiesyJii,±~±ba~ HpoMe TOI'O, 
~fuiue :oel yi,Jio~liX II stteprer~c~ pacripeJt~!ie~ilHX iteRrpottos 
(iriotirelittoro jie.ii~filHl '2.,52ct •. •_ ·npe,nc-raanm,T C_IO!OCT01iT8itb!lllA ifitTe- . 
pee . KSK . n,tteplio~~11i£e~KH8. kditcT&liTi,1 ~ ·_ m~poi<o' .• itp1uieu11ewe . B HE! I\ -

TJX)IJHOft IJii3HKS K qeitoM psijte npa1<t1iqecitux 3~q, CBR38Hfl!D: C 

ilcno.nh:iol31:11-tHet! liel\Tp(ji-ioa. ,· .. . . . ... 

g~i~ padof~ ccic-r611ita B n6~ytte~mt ~KcnepHM8HT8JibH()rO Mll

T8pHMa, •i{eo6xo.niii.ioro_ ,IIJISI YT~mt.eHitir. pa,ita ~aiitHiii'• Jl,ll8pH0~3H" -

ttecintx KOHCTiufr'/iTaiciite'. WI~ -~ocripoH3B!).ztcTB& OOJIHO~. ltHHeNaTH-· 

tiecJtoff. R8pTHHY SMKCCHH iieitTpO~os ,11.8JieftHH H )ur;r ilPQB8)18HHH K011K
'qecTBeJ!HOtt: ciQeiuot. TOtlHOCTH oniicaHHk sitcnepMMeinaJir,ii~ ,11.8Hllwi: 

Mo,ne.nr,o K30'1'p0llHOrO ~CnycK&HHn ,HEi_lfrpoHOB hpH: ,11.enemra: 8TOIIH!iX. 
sijtep; .' / ·;., ·_ ': >: . :-: ·, · · > · ':\· ~ ;> , :,' : ·:\ti}?J~;'.{, · -

· Haytman · HOBH3it& ~ Bnepeiiie. Meto,11oa,. spe11eH11 !JPo.4i!ta . c ilc-
. noJI&soaaHHBM. na'l'Jfeintt coreiton : N!-9i2 • - N~9ci' pjiaie)t~;,; a6eo- . 

~..-'1-~ .. ~~...::=-"!-. ~~- ~ ~~ 
lj ~.,. ... '°'1'1:'-'"'"l-i~ .. ., n--~~v~;,; ' f V"'~ .L"'ti,.,~1,.''.Hl· .. k .. .-_::t •• : .,j!,/7~, i ,£ f t 

;I f'll'i-"fl_i'f-1"·• :";l'l'rc·,r1c,,,,.,,,~. : tl .....,.'i ... i?· '1-.....;.W ..... ~!_..,lh.,,,. .. \., ... l,l ~ : 

!J !5~15 ,F,fr"","tf:H., t, 
t~..._.,....,___!~.; .. ;:,'.":.~7'''~,-:;:_ ~-- ~-~-~-'- -. 

• ' • • • • • < ::.:-...,•f.. • .;.,;~••' "'- ,; : : ~• .,_• • C '• • 
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Jl~THllE! H3MeP,eHH11 ~HTeria:'f&Ho_ro cneK"i'pa Mrhos.emtw: Heil-rpottoe 

· cnoHT&HHoro ,ne.iieHH.Ff . 25 Cf • ~ · . . '> , • · · , . <'·· • .·.. .· 
Bnepabie c rioMOUlbKI O,llHOKl)HClTSJlbitoro crieltTpo;,;8Tp.l npoTOHOtl 

OT,l18ttH H3MepeHl:l yrJioai,/e If attepre-r,htecmt~ pacnpe~eJteHHS! HeriTpdttoB 
crioHTaHHOro !18Jl8HHSI 252cr. · B mi,poROM · ,llHanasoiie yr.itda ·1i. atieprHri. 
,' • no pa3pa60T8Hllcil! B ,llH008pT8t\HH M8',L'O,)tMR8 aiiepsoo BOCC'1'8HOB

Jl~1!1/ cneRTpti HeriTJ)OHOB H3 a,mapaTypHWC pacnj>e,neJieHlln ~wfoH~B . 
OT,llaqif ,llJIJt OCKOJIK013 C cinpe)le.1te1niL1MH t.iaccru.ii! M rieiJIHh!Mlf RHHehiqec-
KHMH., 0Hepru.m,1H ~ .. · · · . . . . .. 

. Bee . akctiepHM8HTaJibffbiO ,naHhi.e npoa1tiuHfoiipoett~1,1,. 13 pfu.iitax MO
,II8JIH H30Tp00HcirO Jtchyci(!ittlfSI k ,ll81f8 icom1•.J8CTBeHtfon otteHicll TOttHOCTlf . ' . . ,- ... 

OTOA.MO,ll8Jllf. 
Bnepiiue s1tcnepm,eit-ra.ii&llci IlOK838HQ, _tiTO qilt,Ma 3Heprifritlt8CKHX 

pacnpe.n.eirettHn ~el'°1'poHbD · a citdet.ie·· l(OO,P,IDU·l8T ·IIOJIHOCTbRl "yci<bpeHHOro 
OC_Ko.nna iaBHC'!T OT'i.lSCCl,I H OT riom1on RHHEiTH.~ecJiol! :3l4eprHit OTOi'O 
0.CKOJIJ<a. . ( . . . . , ·•. . . . .. . . .·· ; :· , . 

· . IlpaRTH4ecKliiJ ileit11oc-r& pa!io'rh!. . PeJyJi~TaT!l a6coJI1\)TJ:ii,tx H3M8-
pe1mil 'ltliTElrpiiJibHOI'O cneR-rpa' MrHOB8HHbtic H811Tp0HOB cnoit-ra1iHoro ,11e
J1ei-ui.it 252 er 13 06.i!ac'rii :Htepr11n' 0; 025 !.bB ~ E ~ I~ 220 fd3B it pe _. 
3YJlbT8Tli lt3Mepemil1 cneRTpoB H811Tp0HOB no,n- pa3HWH yt'JIBMH OTHOCII
T8JlbHO. 11anpail,reit1111-:pli3JieT8 OCKOJIKOB ;ieJieiuin 2:>~cr .. n~pe,nam,1. 
B. · MBDIHHHYI). 61t6ml0Tcity. IteH,:pa H,ttepllhtlC )1ait11i,1JC ·ritAa · ,it,tn ripai<Tkttec
itoro 1icnonb3baa1111.Fi 1t Mellt.nyitapo.iutofo 06t.1eHa. Pa3pa60Ta1-Uian MeTo.,:. 
,llHK8 11:il.!epeimil C:118RTp0B 'ttellTpoH~B D o!iJiaCTR HH3KMX · ;Hepritff C no
MOlllbl> JIHTH8DhlX C'f8KOJI ' NE-912 H' NE-9!3 MOliteT 61:iTb nOJIHOCTbl'.l . . - . . 
Hcno.111,3oeatt11 a auuorHqH!iX i!ccne,rioaaHH.FDC · J1pyrHx · ,neJtfl!IIIIXCR H30TO-
noa. Ilpe)lJ!OllteHlian B ,1tt1ccepTaqlU1 M8TO,imK8 BOCCT8HoBJi8HIUt crieK;poB 
uellTpoHOB H3 annapaTypHhtlC · pacnpe.neJieHHll npo-roHoii ci-r.natin ,11aeT B03-
MOlltllOC'l'b' 6onee m1tpo1to •' HCfl0Jlb30BaTb imco1t034xfieKTrie1me O,llll0Rp!CT8Jlb
Hbl8 cneKTpoMe'i'p!,1 · ,llJIR lt~Mepeimn :rnepren1iqecR1ilt , pacitpe~eiieHlfll He 11-

, ' . ' . I ... - .• . . . . ·. . -<- ·, -~ l ' ' . C.' J ' "' :; '. - , • -

TpoHOB, 1tcnycK88MblX B npo1.1ecce MepHhtlC penKQltll. . : . 

'Anpo6a1p111 pa!iOT!i; 0~HOBlt!i8 pe3yJibT8Tli ,11H~6~~~aQit1t ,ll.Oima,ll.I,1-
nilJIHCb it · oCSc;yllt,tl,aJIIICb 118 ceMKHapax. na!iopaTOp1tl1, ~aH, · HS palfottHX co-. 
BClllllHlt/lX',no r}ill3KK8:)le11011Hf! (!979 H !984 r.1'.), H8·5-:ol1 It 6-oll 
BcecOl>3HHlc' KOH4'8peHQlt.RX no uenTpoHHOll qil13HK8 Clt11ea, !980'. H 1983 r~) 

. If Ha KOHqyni.TllTltBHOM 'COB8lll8Hlflt .Ppynn no R,ll.8pH1,1M ,CT8H,ll.8pT8M B paM-
1111.X MArATa Cr1t.11b;' Ben&Misi', !984 r. > · · · .. · . . . . . . . 

. fu,6JIHKIUtMH• no pe3yJlbT8T8J,f ,llHCC8pT8QHH oriy!iJl!fROB8HO 15 
pat5ot. 
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... 0-rroTW H O(i~M ,iiltccepTSqHH~· Jlacc~praturn COCTOHT, H3 
sae.neH1t11• iteTi,iiielt: r.itaa)1 ·3aitJiiittefi11si. _-t:o~eputT 92· CTll8H#ttll .i.iam11Ho
riKctioro teKdTa, 42 {MO~ita. 8 tadiv·., ~ •cmicdk '1itTepa'i'ypY K3 96 
H~Hi.tl!HOiiaimn;.' '. . 

. co~mE· i>ASOIH 

'' ':. Ii~ ~B~/1~~~ . :.H~~ci!t~~~::~-~p~~ ~q~~fa~JH~ ;kd~neJri~ff~J\ 
npo~ecic:a a~c~mi. tienTpoHOB· ,neite~HH; ~a»d b~oc:HOBaHHii aKT~JibliO~ 

~~ttijsi ; di,Ui · itcrtcitf>:3bl!8H ,Mefo.n : spe~_~ltH · npoJieTa {daa~ 3b~, i • cii j ~ ,,' · . 
Aerefr~opgi.i 1ftJ«-rpoubB cJi)'it~io JttiT~e~oe . c~eido ··• NE'."912-:-TO.tllllKHg"ri 
() ;95 ' CM.. ii: :~oiiefaiimt. C ifoT~YMffOltMt~neii lli~Y '."30. . Ann iai.rep~i!Htt ·,; '' 
qoita o-r aa.il~imli$m: .• t '.'"kiiruJfon tT~i<no J,i~9n? :~ai.tettRn~-~$- creit-. 

;,i;~.1~~::r:~1:.~.r;~r~•.;i:~~~ .. •. 
',0CK0.iIK0B ·. npH!,feHJtJiaq&' 6blCTpan· H0.i!H38QII0llltllJI IUIMept!. ~K'FffB!iOCTJ, 

· peritcTpa$H aett'i'pdHO~ TOJ!Ctliii CTeitnot.t ,,,NE.:9±2 lsiDla ,HCCJlO)I.OBalia 
' . . . . . . . . . •. . . . . ; . . . . ,· -. .., ~ .-· '. . . . _· . . . . :· ·. -: . : .. .- '.' . , ' . - - , . 

3 R enet,JiiiettTSJlbliO 'HS.' ~riylti,ci{d~ 13.l!8,KT!X>CT8 THttE!citbM . reiiepriTO_pir 
~a~L oii1o_q1-1TeJl&H? Ti5~ifo~~ · cT~~il . J.J~9® •. IiIJJ ?4o,, e@e\iiuaiicicTt, 

. cTekila NE-908 (TomitkHa o.o.1335 cir). pscctjHT~B!UIH r.ieTO,D.OM !AOHTl'l-. 
Hap,io.·i,;.': ·.;' :_: .. '• , .•·-<:· ;-: ,,> ::.': :.~ .. <{,.:.ti,'. 
'' · .• ' .. · OCS~!SOTR8. •aitcnepHMCHTairi.miic :iiaiiMlilX • BMllUaJI~ s cedst iipo~e

,'1.Yi>Y ytteTa, 6TJ1HqHJi pea,niciitttecRott ¢iyl1K~H 0Tkm11ta s~11~npon~T
itoro , crieKTpciMe'l'pe. ·OT·.· ..• t ~ittiirii i ncinpaBJtetii4iie COOTl!8TCTB~ .. 

,:. ~:. •~·.-.r•• >.·.f .. ,•':0 1.·.·;,..,.::,'.,;,~ .. ,.'"I'.:-••,.{.; · .• ,.-,.>: .. ,•.,a:;.,;·;,,."··.,.}..••.:·· .•··• 
o6pa3oM speMeliHOe pacnpe,neJ!eliH8 3aTeM !Si.DJo npeo!SpasoaaHo_s.snep.:. 
reTHqeci<oe pacripe,il.eJieHMe . kei.ti,iioitos~ Cpailue,titi, H~Mepeilltoro itttTe;;. 
rpaJibHOro. cnekTj,a. MI'HOBtitmibt' iieATpoHOB · enoH1'!1HHOt'O .. ,neJieHHir 

252
cf 

c MaKCBeJl~OBCK~ plicn~~eJteHHeM c napruie'i'paMJt •.· V :is 3,756 H/11.en 
It. T ,.. I,42 MaB rtOKti3aJio~ tJTO, 38 HCK.imtteHH8M lteci<61lbKHX ''l'Ottei< • 
OTKJl0~8HK8 aitcnepKME!HTitin;iiLix. ,na1miix • OT C00'1'138'1'CTBymimc. sitatteitHtt , 
MaKcsenJioscxoro pacnpe,rie.iteHHn ite npeliYnaeT + 5 ,:. · · · 

• "". • ; ••• • <' • • ~.'. • • .: •, •.' • • ~~ .• , C •••••:} 
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BlilnontteHHHe B·pa6oTe H3MepeHHH .HB~.f!DTCH a6coJiilT!;IUMH.B TOM 

CMUCJl~; QTO ~8 npoao~~o~~ np11ek~o1{ flHf,P.>: ' ·~~ ~ !11~~1(0.} 
ekepreT11t1eCKCllt qac'l'tt cnekTpa. E,IUU!CT8eltl!Ol! onopttolLaeJIH4JIHDi! , . 
HCllOJlb3yeuon ~pu o6pa6oT~e ,ll8~~i- RBJl~il~P!>~H~preT~~~9l8~•aa~~~ 
CIIMOCTb ceqei-il·Ut fJ88KqHII 6,i,\ { n,. cl. )3-J:I , ' 1 KOTopa.#, Klil(. HS.B8C'l'
HO, xopomo 113ytleH8 If RBJIReTCJl MeJK}lyli8p0PJil& .C'1'81i/l8p'r!:!M~' · 
.•.. · BTOPlUI l'Jl8@8 nocBilll\ilH8 H3M8peHHD cneitipoe Ht:l~T{XllfDli )l8JU~liHH 
252cr. no,n !Ja3Hh!MH yriaMH 0THOCHT8Jlbl:IO HanpaaJI!!HHff' p83Jl8T~ oc· -
l(QJtKOB~. . . . ·_ . . . . ;._.,,' . . , . . .. ' ... ,, 

Db\QeJI~H11e ttanpaanettKn' /lB~!31iHH' ocKciJIKOB QCYJilec~BJiit.tOCh c 

noMOlljbD 'uiecTH 1<peMH~8Bb!X. rioaepxHOCTHo::.isapb~pillX .· Ctt8T~lttt~~- ~.qeT~K
TOpoll Hei1•rpoHOB CJlyittffJl O;llliOKpHCT8Jlb}i1,1tt CWfHTMnJiHQUoHHUi-J cnilkirpo:.. 
MeTp ·tia:·; ocaoae ·1-ptic:-rfuiita '~T»Jibilei-ia. · .D,JJsi J(Hc~pn~iai-taquu · r:;;.i<~aHT011 · 
HCflOJJbtlOBSJIB.Cb _'cxeM~ : , .n _j r--~3A8Jl8f!Hi!} ,.' :. · . . .. _ _ •. ; , 

31<cineptM8H'I' 6b!Jl BHllQJIHeH B. ,1168 'tnana. Ha nepaoM _aTane. 113 .. 8-
. pian,tcrieb•pbr )ll!H meh'l'ii YI'JIOB MeJK,tiy Hanp_aait~HHEIM. swie~a' keRTI)OHOa 
H JIMttlfelt pa3.iiG'l'a qcKOJ!KOa: .3, · IO,' 20; 30; 80 11' 90°. iui BT0p0M ~ 

, ... , ·· ..... ' . ' .. . . . '. . 0 . .. . . . ' ,· 
,ttJIR yrnqe: 40, 50; 60, '70; _80 u 90 • , : :: ·· '.·_ • •-· ; ·. 

.. _··_ MaT8MaTH~ect<an:o.15pa5q!I'Ka'. 11flHHWC Jll(Jil'.)qaJl~ :a CEl~ll Hpecidoaao
BBH118 ~nnaparypHWC pifonpe,ileiieiiutt 'B "eitepl"8Tlt'lf8CKH8 piicnp_ep.eJl8HHR 
npciTO~oa· OT1taqa K. ~OCCT8HOBJI8HH~ Cll8K'l'J)CHl ~e~Tpotto~: C yqe'l'OM 

. peam1ciTH°48CRHX 4-JHKqHtl oili1iiita 'i,:u\-loi<pKCT~Jlf,HOPO '· t:'rtel(TpoileTpa • 
,!vtn_BOCCTSHCiilJt8t!KJI cnei<TpoB H~l1'1'pQHOB,U81lE!~HSJ H3 pacnpe,lleJl81iH~ 
npOTCli!OB. OT;xatiH 6wia paspallOT8H8 tAeTo,iunia~ \ ii l<OT6pcji! hpHBJt8R8~ 
Jl8Cb •. anp11'opta1J ijH~pM8.I.\HH. od iiejtoi.!ux cneKTpax. B, itaqeciirae. anpH-- . 
opii~ri. Httifiop.iatiHM Hcnci.ih,30B~JIH omfoii'HH8. cneKT!)OB H8tlTp0HOB. ,lleJte- ' 
HH.R cyrieptidaffW{eif r -pacripe.neneHH!t 'fo.j;rta: . . ' ·:.. ' . 

,· · iti!t/~ { fix itexp(·A E). ' .. -. __ · :. · . 
. ·, .. ·· .. ... ··x•l·--- .-, .. ·. · .. ,. K . . .• ·-. . . 

3,nech '.;. /It< "'.' H8H3BE!Crlii,ie': K03tf)IM~ettTbi;. t ii: A' ;;.·:napaMeTp!i, ,lvta 
. cinpe,lleJieHHii l<03cf$fIJH8lf~OB' .. ~'£: ripijMe~H~lf M!JT0,11 H8HM8Hblll8ro. HS-
npaemiHHOl'O paC:xoll\,lleHHR (Tapac1<d i •1984). ·: ..... · · .. · 
. . . B pe3yJib'r8'1'0 .• o!fpaeio_TKH aitcnepw.i_oHT8JlbHblX ,naH~l,lX dwia noJty~ 

;eHbl. cneK'l'p!l HellTpoHOB a AK~!Ul30H8 'a'iiepreh 0,7 MsB ~ E :!; 8;3 MaB 
,Ii.Jut 0 1teC11TH 'yrJIOB OTHOC}ITeJlbHO. Hanpaa:n·~HKJJ' pa3;8T8 cicitoitKOB~. •·. 

·_·. -.• -UoCROJtbRy oco6Hlf HkTep~c p.lI!I BOCC03)1.8HIUI. non~att' i-Httei.ia~H- . 
t.iecKcin iiipTHHbi ;3MHCCH,H Hei\Tpc>HOB, ,lleJieHlfff :npe,n<?Talnllll( cnel<'i'p!i 
HeitTpoHOB no,ll · :fl'JIBMH, 6JtH3KHMH . ii _o 14 90° i . TO 6wm rtpoee,neHU cne- . ' 
$8JlbHbl8 H3118peHHR, cnewrpoB kettTpoHOB '.win aTHic yt'1l0B .B. )1H8rt830H8 

• I • - • • • 

4 -. 

· ~-~!i'pryf~ Q,Of ~B , Ji! , I ~Ji M~Tg~Pld ~peM~HH n~.ne-ra c no11octbD 
BffTifo~oro ·ci~iui~ NE-912. -Ta~mi olipa~(l~{JlJJit yrJ10it 3· ii 9a° 6wiH 
. ii,~e~; Ctienw ii~RTpott'ius·11ei~HHi fl 4oJt~~ orapoxoP. 06.11acT!{ irnep-
ijii cl'.f o,o(~ ~.a ¥3B! _ · . .' ._--·.-. · · ·•·. : , -· · .. , • -· . 

. _::; ·. Jl 3°atumtle,mt}t fiiaini flpcl!JEl,tte1;1q_ Cp&BHEU~e' _H3tA°epeHHWC cne1<TpoB 

c eoiiise1cTeytlll!HM)I p.!\Hff~ Say:wajia ~ Jip; (1962} }! Ba'l'8JiKOB8 H 
ii>~. p9_80'). 0TMe1lae~Cff~ ttjo ~oit~e!Ul~f 8 HacirOf:lllE!ff paiioTe K8PTH
HA 'yr~OtlOI'O H 'sifepr~,ijqecRdro piicnpa,tte.iteHHR HeATp0HOB ·COOHT8HHO

rcf ,ll8Jl8m1R 252 ct . !i'I!Ctio,i&ttcl. OTliiitili!ffbk .. O'l' ycl'r8HOBJI8HHO!l pa~ 

~~-.~-- ?~CYM,118llTifa ~OS~?~~ _ ~tihli_ii pacxoi,tie~wlf )la~NX _)Viii_· 06 _ -
nacTH yrJioa, <>Jnl3RHX K O H 9Q •: . _._· _ . · . · · , . 
. :. . B '1'pe'l'b81:\ t'JISBl3 ~ eOlllfbptfA !JPdtia,n.ypa. BOCCTBHOBJl~HHH crieKTp0B 

lien~~HPB . .u.emnurn ,l!.JLII. cJMittiitposlliuoot riCKOJIKQB H3. artnapa-rypmix 
. ~~fipejie~emtR;·. 'no~eltitJ,ix s pe:iyit1'~Te MiiororiapaM8TJJOBWC H3Uepe

ihi.ri (lliracafil(HH' i(,np. ;Jm) i f &iliioinl~iia KOJIKtt~~-TBe~HB!I oqeH!(B 
· · 'fot1tt(>cTK onHcaHita· a1<cn~pHMeit,a.Jff.Hitt MmfNx ko;ii~ii&ii Ji3orjlo111ioro 

·,fonyCKS.HH~~'. .· . .. . . ..... '_· .• .. -•·· ·_ . . · .. ' . . 

·._ .. · ... Cne1<-rpi.r H81\TPoH08 ,teJtefllt~: )IJin i{IIRCffl)OB8HHLDC. bckOJIKOB <SWtM. 
.BOCCTa~cieneitil 1{3 arittat>&T~~. pacripe,neJtetOl'il tipo+ciHOB OT,nattH C 

.·· ~eTOM peaJiKcriitiecttdA ~yttKttif~. OTKJIH~S. O)IHORp\tcTa~i,,,toro . c'neKTpo
MeTpa no Me10.tiKK8~ Qitkcaimbif a faase 2. i3'peayJI&T!iTe 61,1110 noity
Jei.io 306 crieirpoi \ tteiHp0ifos B i~c. p)Iff OCKOJll<OB :c M°acciiMH OT 

92 ,lld 160 C maroii 4 ST.~ e,di: H noniwMH KKH8THqeci<HMH stteprK.l!MH OT 

152 ,no 216 C' liiii~oM 4' MaB' ,itnii' y+Ji'a 8, 7° H TBR08 itte FOJIHt.reCTBO . 
cne1<Tpoa ;u.irit yrJia' 90° ~ • · · . _ : 

,Itruiee :~nekTPli HJri-rpolio'a ,l!Jlll _ yt'JlB 8, 7° !S~l!H tipeo6pa30aaHli. 
H3 Ji. c,. a CHt:Tf!MY. KOOp.llHHST ~ CBR38.HHYI) c .· rioimOCTbll. ycKopeHHI& 
ocitonttoM _ ( c. Q,t.i'.) •. · 311t itpeo6pa;6s'attHst. 6wtK !!!mOJIHett'li e. tt'eci<oir&RO 
a-rauos ~ t1To noa'aoim.ito yqecTb a1tita)i iieilTpo'~oe · 113 ,i,.6rionHH.Te,r1,Hci'ro 

. :,,, .: . " .__-::.~; ..-.. ,- ... ,-·;•,· ·-~·,..~,, _,,,·. _.,,,-:1;.···., • -~-<: -.·.;;:,,"J_·;·;,, ;,_; . . '(~ ~;·-;i·, ,.·,,-, , 

-OCR01lR8"1 38T8M t llpHBJl8K8ll 5RcnepHN8HT8JlbHHi:! cne1<Tpt,1 _H8ATpoH08 

JJ.JtH yrna·9o0 
;. rioiryqil-rL_ Hi'.t1x)pf,!a~ o t1ettTpo.Hax 11i30Tp<>rn1011 'ic'oMno~ 

HeHTH 11. HSKOHeQ, yqecTt, BKiIS)l 3TOA. KOMTIOiie'tt-r'u. B c'rie'1<Tpfl i1eRTpo-
H6B ;itene.i11ii a c. ti.,;.; . ~ · . 

. · .. )locia-romfo 6o_it~oioR H8tfop ,iaiiitiix 'no c'11ei<Tp8M HeATpo;ib'a 11)1.lt 
ifm<cHpoti'attHbllC OCKOJIKOB '_nosaoniti· ItyTeM: COOT86TCTBYJ):!110C npeoeips- . 

' 30B8HH_ri B. paMKax '116,neJtH H30TP?/1110I',0 ~c11y~1<8HHR rionr.-fHTb Tftl'll'! 
xapaRTepHCTHKH c'rieKTp<)

0

B :'tteAtffe,119ii' ,iieite~lli KSK ij ( Mi / Mt } t 

V(M,/M, j E,d ' ·. N(E,_OJ,.:~•C )'./(~). BrioJtHe YJLOBJleTBOpH- . 
. Ten&Hoe corJtil_cHe, nonytt'ihfumc 3BBHCH,MOCTeA . V ( M~ /M2) " 

,. , ,.,. ·--
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. :v)M,IMa'~jKj c ~~yJibT8T~H np~ilic lt3Me~:~lt BeicTo~a (1959) 
It ,nait11iia H.,Ltp. 0980) (}BH,ll.E31'eirbdTByeT ii nb~t,gy 11i.netMriru .n~itHNit 
MHOronapaMeTpoaoro 'aKcriepUMeHT8, ... , . . : .· .... · •· . 
,, • Hir pnc. l ripe,itcTaaJieHbl cnel{Tplil N.(E, B Le it, n6Jty,1eHHbie i Ha;_ 

CTOfl!llell pa6~Te (ct,1~ BTOpyt) rJiiuiylpesyJihT8'1'N npilMhtlt k3Mepeiti-in 
cneKTp0B: iiefa'.l'JJOHOB N SKCll (£ ;(/ ) nOJl paa~H 'yr1(Eti,il1 OTH~,CHTB~b-:
HO. HanpaaHeHH.Fl paaJieTa ocKoJiiwn. Ha11Cl0Jtee sai.1eTiihle pasJ11ttiiiH MeJR,ri.y 
cneKTIJ8Mlf H8C!Jlto,ll.8!lT·cH. ~ o6JI8CTII yrnoB 40c.6o0• 'lu!k·_~H,tiHo iia p11c.2, 
M8KCHM8JlbHO~ · pacxOlK,!leHlie. B, ~~o,tiax:". hethpmtoa' ,ii.n,i J.fui yrJidn cioc 
TaBJI/1.BT IO""I5 %. Tai<~e ilone.n.e:H*~. ~:rHoniel!faH ... ·:M,akcri (8// N(~) , •. 
yK83h!Bl18T . Ha . B03MOlKHOB ,' H8JUit:lle 8HH30Tpomni BhlJIBTii HBHTpoHOB B 
c.q.M. ,Uel\cTBHTeJtbH;; Mo,ite.nbHblA pa(':tte-r ncittia~Jti "t,fo. no-nuMMol.ly, 
B ,c.q.M~ cyiqecTnyeT 38BH~HMOCT!, ilwro,Ita_ ttef1rpoHClB d-r_ yriia B_wteTa 
',: 0 c~q.~i. aH~a: L~ o'., I co$~J7 ci.ti{M, } .. 10. iKe ntx;M1 ~pe~ii~ 

,,sHeprmcpacnpe,neJieH11fi,N(E,OJ:·.-"•·;;; N.sKcit (f,,0,) oTJillttatiTCR Heatta-
ttHTeJlbHO. 0THOme1111e fa Ken{(})/ E (0) CHCTeMBTll4ecRH. im I-:-2 % 
ME!HbDJe ·e,nHHHQht. ,, ' ' ' 

. . OTMetteHHi.e Bhlll8 OTRJIOHBHH.n, p~c-ttpefteJ!_ei:hitt NIE; 0) . OT pe-
ayJibT8TOB rlpll:Mb!X 113MepeHHi! npoHBJtimTCit IL np» cpallHElliHH HHTerpaiib-
11oro. cn~RTpa IV{£) . , noJiyqe~H~I'O npecidpa;tiaaHlleM ,LtlU{HblX ·Mlioro
l18p!!MBT~iloro iaKcf!epHMeH-ra, co . cT~H,Uitpii'ttl,iM .cne;-rpoM. H~i1Tpotton ,ne
;iemiH .202cr .• , I3.,llH8IlB30He a11eprHri 0,7-8,3.MaB cpe,nHee ,ttHCJIO ' 
HeATpoHOB p~cnpe,n~neHHII IV(£) ita .2,5 %, ,a era cpB,lli{HR. aimprHH 
Ha 2,2 % 60.nbme coo-rneTcTBYlJII\HX xapaKTepHcT~K .cfim,nap'i-Horo cneK,T-

. pa. . ' .: ·,• ·, ' ..... , ' ' ,, . ' ' ' 
:· , Jvrn OQ6HKH BKJl8,ll8 H8J1TpoHOB .H3()Tp00H0!1 KOMTTOHBHTbl B HHTerpaJtb-

HUfl cneKTp Het!Tp0HOB ,ll~BHH/J B o6JI!lCTH, Hlf3KllX 3HE!pr1rn !5h!11H. ll!IDOJI- ' 
Hettu npeo6pa30ll8Hlf/J WJliHblX MliO~OnapaMeTpoBciro:si<cneipHMeHTB:tle3 
ytteTa H c yqeTOM Hel1TpoHoa.H3.0Tpon11on KOMnoHeHTbl: !la piic.3 np11ne
,11eu1,1 pe3y.nbT~TU OT~X ''nlNHc.neHH!l. K iiaHttble ripm.ioro 8!{CIIBpHt88HT8' 
onKcn1iHor~ n nepnon rJiaae~ , · · · · · · · · · · 

· BH,11Ho, • ttTo ytteT HellTpoHOB H30Tpom~oii KOMITOHeHThl :cytlleCTBeHHO ' . · .. •. , .... ,.··<. . ' 

I ynytmJaeT corJJBCHe, 'MO~.ny npeoe5pa30B8IIH,b!M' H Il()JlyttOl,f>tw.! B np.RMOM 3KC
i ·. nepltMBHT8 HHT8rpaJibHb!MI!. cneKTp!J.MH He!lTpollOD .neneHH.R., TipH 3TOM .noirn 

· •. i1eATpo1ton · H30Tpoi111ol1 KpMnoHeHTH cocTaBJ1JieT' 11p1meptto 15 % • OT-noJI 
HPl'O ti11c.iiil l.frllODeHH~ >t;llTpOHOB, ,neJJ_E!Hlf.fl. B :,111!8ll~30He siiepr~A 
0.:.1,5 _lk,8.. ", . . ·. . . ·_ . :·. .. . '• 

· .• n· tfeTriepTOA r.nane 'npe,nc:TBBJl8H~._pe3yilhTOTH 8HBJIH38 cneKTP9D 
lt!!P.TpoHon .ne.nettHll B C ,lt,M, 

' ;, 6 

I ... 

" 

:-a:.. . na~· ·;_ ~ _.z~. 
~ ~~ .. ~::-.. ': •· -•:~:·~~ 

tiL .i '•• '.o;;, . u,1 •,:-, ,. ..r !- ••· --•~,.,. ...,. ••·· ·~- r,;. • •. : .,. .. D.2 -❖ ' ' ' ,. ' 'O:Z , . -_, ti i-4 • .,_ .__ i . _,. - . - •111-.,i·: . 1 
8 . _:.;,::; -.. :.... · •---~~-• I • ••:: .... _ _.1a,,......_,~ 

• •- - ",.- .. 1, " . ., ! • . ._, . ,.. . •t . a· . , l~'I! ). • : ' i , ·=:. ' . ~ .. ,. ' -i-
.. .., • ' ' ' ' i, ' -:,: ' ' .• D.2 :;., ' ·. 61' .l .f..Y' .. ~at'· •• ~ ·••:.. ••:11 _, - .. -· . .._ f . f'ii •• ........ ~ .. ,. It•~~ a·I 
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PHc. i. ~1:ne;~eaT;l~J' :a~:~reTtitI
0

e~ttH:, paJpeii~i~:; iieii;~~~i 
cnoH'rimi1oro )teJIBHHH 252 Ct iio,ii paaaw.oi yrJISMH It Hlirips!3Jlea3n pa:i
JieTa OCKOJiRO~. • Tottldf; • 1 i ~ pesy.n&mfu-jipm.mit Jai.tepetiliiH O -

pe#JihT8Tll, ,, noJiytieHJW8' npeo6pilaosaHHeM ,LtliHHWC i.iiloroiiapm,reT{ioB!lI'O 
3RCnepiL\IBHTa' ,; . :: 
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PHc.2. _OTJOitlettie ~hixo.na·~eR
+pottoa_ ,lleJI_emI.li ,,~ a!tci/8). R . 
BNXO,IIy HBHTpOffOB . N ( f} r Ja). 
it omouiemi~ ·~peJnOOtattepndi,. 

.3KCil~pliM~HT8Hbffibe:pacitpeieJie~ 
HH!i ir cpe,IUUlM &iieprnmi paci:Jpe
}leJieHHn ~. rioiiyq~HHHM ,H3,,llaHHblX 

imoronai>ru,ieTpoiiciro onma~' ( o) 
B' aami~mrocm OT . yria ~MHCCJIH 
uel\TpclHDB:BJI.c. 3,nee&.llte np;,
ne.nem,1· pe3y.ll&~am M(),lleJI~Ho'.ro . 
picq~Ta'c KOa4${iliietiTOMriHH30-
Tp0DH11 $,.,Q;i J~r If . . ... 

8~ 0;3 ( - .- :-). . 

•· -•. 
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·t ·-1·· f.,>/ . . 
i:J'5·-,'/· 

z;···t/ , 
. 
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a_ p,s 1.1 ·· E.. 111,s . 
~J>Hc.-3. l1HT6fpaJibH!ilt cneK'l'l{HeP.TpoHOB cnol-iTamto1o. ,nEiJieHHlI 252Cf 
Tolll(}I! o -: pe3·yn_j,Ta'.l'i._ ilpi,M1:D{ ~3¥epeHH~i - - -~. _-: cneKTp, ttciJIY-: 
qaaiuin H3 )1811Hwc. MHOronapaMeTpoBoro · Qill:.IT8; oea jtie-ra He~Tpi:IHOB 
H30TponHO_ii KOMil()HBHThl; ___ .· ... :.:... C ytte~O.M 3TO!l K?M_nciiiefiTl,l. , . · . 

. llpmwl, acero: Clbl.lIH paccMOTpeHu liHTerpaJtblfhle H ,IU!gif,e:p!'iH~8Jlb
HUe • xapaicTep.icT»!·:;i H~J1Tpol-io~ li30Tporitt6~ KOJ.1Il!)H8H'?l.t Ha ps!c.4 n6-
K83aH J_ittTilI'PaJibHNit cneKTp stHX tieiiTpo~ii. KOTOPNl! y.noB.Jie'rBOpH ~ 
T8.llbHO,OllHCb!B88TCJI.CyMMdii )1Byx 3KCilOH8HT 

N'rEJ ". CoiJstvt[fJ,85e:rj,fE/0,65) 1 J,rtexpf-E/1, 70JJ. 
'.· ·. - '-._. .· 

· .... · . . . , . . . . . . . . . ,8KcTJ}anoJutqHsi: cneitTpa · N (E) B oonacTb 8 < 0, ?. MaB If E ~ 8, I MaB • · 
. C0I'Jl8CHO npl'IB8,ll8HHOMY mipaiKeHW!O. ll03BOJlliJl8 01.l8HHTb llOJ!H08 · •mcJtO 

•. • " -· > ·- • '-, • • 

Hel!Tpottoa•uaoTponttoff KOiinotteHTU : V = 0,40,±0;0B ii/.ne.11 H 1ix ,cpe.n-
,. - - ' ", -· ', . ·- .--, . ' ' ~ . HDD anepr1-m' E = I,5 + 0,3 M3B, ·. 
' · .113 pe3yJibTaToil HC-;;-Jie)loBllH.f.ULHy.lieaoro H nepaoro MOMeHTOB 

:-' 01tepreTHtl6CRHX pacnpe,ll~Jt(l~lf Hi!HTpoiiciB 1{80TporittoA koMnOHBl-!Tbl B 
OOJiacJ1-15H~prilil 0,7.'..2;5 MaB {HH31'03ilepreTHtleCK9lI COCTaBJIJmll\BlI) 

. HB ~6iiac°TM :Suepridl 2~5-8,I llaB_ (1ihJCOK03HepreTHtie(lK8F COCTaBJisro
lJ\B~) ·· ii _a1aHci1MocT1i· oT i.faccH H «niiernt1ecKon s~epMIH -oc~oJIKOB · 11ene
HHsi c,neiiairn ainio.zu!; ttTO MexaHll8M HcnycKaHHlI l-!H3K03HepreTl1qe_i::itlii 
nel!ipoHOB JiaoTponHoil HOMllQHeH:n,i, i:Io-aHJUmouy, calI3aH c ncnapeHH
elii H3. nenoJrnoc:TbD. ycK(Jp8lUJ!iX oc«o:irKoB. Ilpi{po)la BliCOK03HepreTH. -

· ttecKoJr coeTaBJISJDlten· oe.Me'l'CJI HeJicHoA. BosMOJ1U10, ·tt1'o sTH HeATpoHN · 
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·,. -~Qs-, ·.:· .· 
. . . . -:c; ; 

\,. 
. '--.._l_. -~:.: . r ... 
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_ _ _ _ . - : . _ : , _ ·. . . . , · .. · . 6 .~~ E, M,~ ___ . . . 
. PHri.4 •. Hi1Te~1>Hbi~ crleK;P tteATpoli~~ ft~~T'~oA}ce>~nofteHTY. . 1 Yc.noaai.e Moattattemrn:. •• .- sKcnepHMettT: ~ '- 0,85 exp (-E/0,65); l 
. _:_;"- - o;ttexp (~E/I,70) i ;.;_ :- - . ;.. cymia 5KCIIOH8HT . ' . . . . ' ~ - . . ' - . 

odJI3:8~ ·c~OHM npdHc~oi,itettieJ: ttepa~Hol3eciitoMy- Mexamrar.iy H~nycitamtJI 
'Ha o,ruioA H3 pai-tmoi: cTa,tuii:t npoqecda )ieJieilirn~: .. 

. ,14tJie.e cire,eyeT .ri.e~~bHbiit aH!IJIH3 qJO}?Ml,l Siiepremttectoot' cneK-
Tp0B i n { p, M,. E" ! -·· ·, i.leA-rpoHO~ ,itenettifH a cHcTeire: Koop,mma-r iton
ttcic'l'bD ycKopetiHoro ocKOJtita · ( 9, · . '- KHfteT~ttecKail. aHepI'HH HeATpoHoB 
s c·~tt,M. }. Ha ·p11c.6 a alf.ne HJIJIJJcTpaitHH ri.pe.ri.cTtiBJieHhl cneRTpH fiel!-

. Tp0HOB ,IVIJI plI,lla OCKO.JIKO~ C (fHkcHpoBaHHbiMH napai,ieTJ)8MH ··M K £1{. 
HyJieBoA H riepa&tt MOM8HT!i ~(M,EK) H_ ijlM,EI<) ; enepreTHtiec
KHX pacnpe.neJieimA H8MTp01tOB BnOJIHe·y,noBJIB'fBOpliT8JibHO corJIBCYJJT
CJI c ,IlB.HHIOOf ,npyrmc aaropo~. HcCJie,llOB8HH8 cioJiee BliCO"(HX MOMeH -
ToB· Jl8.Cnpe,iteneHHA n {';. ,M, Ex) . noml3ano, t1'i'o qiop,1a'.cneKTpos 
H81!Tp0HOB B c.q.M,· 38BHCHT OT CllOCOOS ,ll8JI8HHH• 
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,WflPOl!CtfMli~ff/J cnellTpoB '}8ATpOHOB ~e)!ett1t1J B c.~.M. 111qJ'.3llCe-
H1teM . ',, ;,• :: ''/\.: 1 ' .,lc ',;;, · . · , 

· t . '/(p~" Cons(p •.f1Xp(-p/T,) 

noa~q~n~'¼ ~qcJr~fq~n~ ppo~~h\M, fR~C~~.?"! ~Ff~,8,11!1:~. -~~ ~~~~ffBH~~ 
4xlfflN ~!t~~l'8'.1'1ftJ8Q~~~ ?3pry~.n.e11e~lfA 6.. aaB~~ff.~OCT~, or Id ~- EK. 
µapaMEl'l'P~, ~: ;1,1' f . i l3pitiHCJ!frn~ np .M.eTo,cy H~lfM8HbWlfX. Klla,llpaTpB JVIII 
·K~~oro 'CfliJ<Tpa; HB!l'l'po!iOll>~a·, p1ic .6 np;iae:n.'eHa aenHQHH8 napaMe'l'
pa 10?' • l<O'l'tipHA'' oiii,eheJ111ei: 4iopi.iy' pacilp.e,11e11e~11fi, B. 38Bl!CHi.iocTH' 
ii! . ~-w E/ b~~tlJJ~oii,; ~~o,' tJto' 06~a~.ff:~a~etteit1t11 si-oro' napa-
ueoi<pa ,u.oc-rarotiito 1m1,tpoJ<a ·.· 0;2 ~ 05- ~ · I •. : .· i ..• 
' • ·' f } . ._ .,:, ., .C •,· ~-•t,, ~, F ': \ •l , , i.. ·. I ·, • • • , ··.7 , , • < , , ) •• 

,'' ; ' lfa.-'3a·'kimeM8'flfKH peaJ<l.\lfH ,D.8Jt8Hlfft 0(icy,R,lla8M!,18 "p8811Ht.lH/I B . 
•·. ~. - t · l - , --', - . , · f, t. ,, ;·, · ·.·· .· ,c ·. , : ,·. j •. ·· ·. -.'. • - ·, •'· ·• 

4Jop.t~ :cneK'rpoa. ljellTPO!io~ ;.neneHHft 13 t:; Jl•M• npo1113Jl.fll:>T~11 H a pac- . , 
,. ·.; • 0 ', ' • '.. :·'. j. c , ':'.' ;, ' • f. - '~ < •• t •• ., t .,_ • •. • I• • • . • f > ! ~ '!< ',, . - > • j ·.. ' .... ? 

npe,zteJteHHRX ttellTpOfiOB B J!,,c • t · H!JM8P8HHl,ll( ,no.n ,,M,aJiblMlf yJ'JtliMH ll OCH 

,ie~ettk/j.' ~itJ~#o'~~ p~cif:r! rvcia,~n 'a ~0)18 cri~rr po~ t 3!(C~~E~~
0

) 

ff ,, {\'(E • 3~ 'noril:1.,n~ef B oqJJaC'fb ~ ~ p. ~' MaB,. l!O'f!)P8/J',~0()TB~T-
t·, • . • ~-l •• ... 1,.;,,.,r. 1,,.<-\., t .. ·~••,,.fi.•,l,· >,1,,;-. ,1,-. ,,.- ~:.). -:,\:t•i ti, .,.,_\~.1,1,:p,. •~• ,Y•, -s 

d'fBY8T :aH~Pri!H;, ttpitx0Mti1e~c11 tf!'I, .(!,ltliH HY!{iiq~ ,ItJl~ cpe,ilHef'O J!8I'!(<>-
, ;.-, 1,,-, •' ~.,.si{-,J) l fi -,. P· /.;,.,,.: .• ~1-t.v~t q,i.,,.)_·, "J-i}~till t- ,·H,,ttill' ,-~'il• ~'.It ~·1•11;-,o/ ~ !; ·.:t .,-· 

;;· ;:;;;t4b~~?a~r,~I ·~r~~f:!r~~p~;i~;;° ?~~~~~;~r,11r?/ri0r~ 
e .J. >, q.5. ,llel,lcT!lHT(lJl~!id, pyt.!MapH!46 cneRTphl i,~nTpotlqB p.JlfJ JieI'K!{X 
!{ :tJ!llteJJfuic ()~KdriKop' xopomo iiqhpCJkciij~»i>%rcij'-'am1aieij»RMH' . : '. . ' ·. 
·,~,:.~---.:1:/.,~ ·: . .-.::·_:~-,/ .. ; :_~.:· .. ·->·::>·- ,,J._!.~:.- /\!.,,, i ,,,,,,,. "1,··•--·.~!: __ ,. •it 

"'1 ff'. = Ln'.P·f-~e~~fJi~ (4, f3):',;: Yr f p ~ = fr P ~5f ~P r-p✓o,/; J ,_ 
_' _.,~ '. "' ' .'•: .• < ~, ",' ' • ._,, 0, ••' f --.. , ,•' ," • •. . ; - , '._r ",, "/>' ' > '.; ,;, , ',, ! ,'' f. <: ,,1 

r11:a CA • ~. fr . :, tiOf~~f p'~?tfttfie: ~pttc~~~r~h . ' 
. . tioJJy\i!!HIU,19. ,118.liHhle · po,nTaep,it,tlariT peayJlbT8 Tbl p~()OT, 1 '~b!IJOJiHeH-

,' ',/ '~ ' : ,.;_ '", ' 1 ., • ,: 1_, ". ' ' , ! ', , ... t' '•' ,,•·.·. 1 ", , .t ,, .h ~ .. 1 · -.' •• ' I ,!; _._,, . ' ' , • 

Ii~ a ilocJie,11.Jii!e rb)lhl a Pi-f )fM. · r; B,XJl()n}fttii", ·a· l{oTopbIX po~a~aHo, 
"'·> ',• ••~.,, ,,.,.,_, f ,","•·•'· t.• \ '.l. •..-•'•,-•·)) •'" .-.•f•"·•r~}•".', l' I';• •"'I,.''' ••~-· •, ... ,L~',i 

,. . l!T(! np!f C!(?p0CTlf H8JlTpoH8 / P~!lHOfl 'C!<Ol)OC'l'!f OC!{OJl~8 i Cytll~GTJlyp'l': 
•-.~ ,,l,,_ (:-t•11:,.- 1>._·, ,,-' J.,, .. l;.,1.!.,,,,<1,:1, ;-:·••'t, {>.; ,.!'"'·".'·_-'!.,; ,, ,·, •,1 IJ: ~:- '",i •• ~. _ 

. ~tttt~~~ ~.Pa~rre~:.1~~rF:tte~rr?:tte? ~ffl~FR1r0r~' M ~?8~ ~::fA.• 
~ = H Et a,r1e.~: ·, ~ ',~ ~. F~~ M~P,~ ~~: ~~ffl'!P n~ r~c.~P~ <:p~~rrbl 

. , n!3~'f P?.r:P~ · P:P~~~fttP PJn 3 '.11!~ r~ e?.~wmo,~, ~~~R! n~F:~!3rrr · ~ · 
. }?~~~~ Pi[~: ~'!~?1?:¥.~~~1~MP(0~Pffll~~i.tM~ ~~P.:ff:"~flftt?C!!1 P FfH~

,neJiettl'!!lX tt!3~TP0tt(!B !l Jl•~· CBf!~aHl(C ~P.-fO!l'C!l~l<TJJO!'!'B C,Q•"!• '• .. 
., ;.' ·:,· .. '. tta()JlD,nJ~~~~: ~i<6!f;PWAElijT~ii~~h' . ~a~KC~l'fcicit: ~p~!i · ~~~KT{Xie Hen-

.• , ,t_,,.,,,~,- ... ~:.-,-, .• ,.,. '<.'.••,,.,-,_, 1 ,t;,••.,,.;1. ,,.·,1,: ,;s..1" •:·i!ll--;.tt ,,•,,',~';•~ ~-• ,. "'}• '•-' 

·· TPO!illB )T !fH,11~at1,11y~n~HbllC · c!3or-::;Ta pi:H(!11ll()!l He. TTP<>Titaope'n.fT T~o,M-
" t•,.,-t• .. ,,.L ~--:., ttll"P~,•."·.' •·~••';l,f-~-- ~ .,~,.,.' ._i,fi _,.',-,,-l·;•l~·{lc _{lt, .. ••t·'-:' j,,, ·1.. --,,,;J t,,: 

1 
, 

6~~~~~~r ~f ~I~!ai!"n~~~TH~*tt~g i~~~~u 4:ii~n~: ~~;:~~, ~ 
' .. gecion"a,'it~'\!»eifi-J,' ra 1'fui-,a.'•'.~"\ M~,/o,if:•·w1

,
10 

.. ''aHe' """n. ~oal ·~tfMff 
• ,.,, ';;, .·u;·~, ''. ,, \\ '.(,, :·. r, ... ,., .. ,r,,, ,),fl.. l"'\,el/!T'' .'l· .,,. ;.tt·:.P.f!1~,; .<''"•):.~ ,,,, " 
E · 13 paM!!a,; T80Jl!IH JICtl!ipeHKff HMeeT BH,11.: .• . ' · . . 

- ,. I'; .. :"~.·,.:. ~ :','t'~1 -·( H·:({I~\ •.;t1f_}{1 Ii~-,,-;~;:, .·:.~; 0 ,1~ ••.. ,· ' . r 

II 
~ 4 



olq O 411 i.t . ·. •452 
. . . . . 
ft· •• l IN • ··•:,. T 

f 
• . . .. ,jjl&. 
t t, . . · 0156 

1.5~ -♦ ••••••••• t . 

olq f ·_. .. • ltU 

········~~- ... , '··········, • - ' t . 
"f'.f :+,.,it.if 

~ '' :· \ 

.. 
~ . . . . . . 'Ct . l f ' ',,•;" , • ., ; 

...... '. . -~--' . ~!t+hHh••• ♦ i 
•♦••~• ♦•• ·I · ·ftf ,• T 

• q, •• ;~!tr '· :=:t . • ~ •• 
• . •. ♦ l . f4#i _- · . • / if .. ,.. . ,,. :·." '. 

0 ■ Q . -~ •. 

. ft . ... . 0 112 . . . ' . •104 
t . 0460 11,· ..... ,-,t,11 

. t :,i.,• .. · r tl•a,., • ;- • .. •tf::•:iHt~•it1 _,~- •. ft -· -· •ht.,·· · 
. · ,:·.' "'· 'l•.tt•·,-_. f L';' •·•,; 

L I . . . '!!Yi .· .•. h 
~· :P•'•.- ' ; ·t· ,--,·' • :~.·-zJV,-,,---,. ,.-, 
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· . .-·~,-;· ~ · .. ·<··. ,'--r ... :_.;_. __ ·.- -<--. : EK<·_.,k~~~-\(· .. ... ~>·~-:$•···-.. .;, ..... · ,::, . __ ·-::~~--:··-.: _:. 
PHc';6,-BeJ111imtta _napaLieTt,a ._ ,,(. · a_ saakcUModu •O'l'.,homtoj! KU1terit-
ttecxoR a»ep;HH . bbKOJIK0.13 iteJtel{J{S{ M~ heitoirK-~l/ C. qiUifoitpoaliti~ Mac~aw 0 • •. •.. ... • • '·. • ·• : · ·' ·- • . 

; ';"· 

... ~·>: . , , .•.. ,., 
. ; .::;~-.,':,.:~•: ·,,, \.~·'!':,:,,;•;-i,;:••;;:.,.c:._:.•,.,~•·)••~·.:': 
tr w~ e. J .':',,o; rp. f) P-rxPf-:P/t, • 

t',ll8 o;. (9, E r, - : cettekife: npotiec~a 1 oci~ 't~Ot'cf HCrtyCK8Htm Hel\Tpoiia. 
~13 np1rne,nei-111oro · .. Bblp8lteHit11 c11ejJyeT' tt'l'O. Blf,il. qiyHKf.!HOHBJibHO" 38BHCH
MOCTH 'Ge OT eHeprJtlf HeRTpolia H akeprni B~3ciym;teHH11 li,li~-~Clt\)JI
Ka CKOpee Bcero J,j onpe,neJtm:T· q,dpMy aBepreTktteCKHX·- pacnpe,neJieHHI\ 
H81\Tp0HOB. ,lteJIE!,HH.lt.-·-· , ._ ... •:: . . ··•::. - '· ~:;\ . 

. CpaBHe~~e Cj'MMSpHOr'O cpe,rutero Cll8R'?pa HeltTpoHOB l].Jtn· OC~OJIK!i 
c ,M.•iOB~-r.e,n. H. :8it·;..I86,5.MaB c TeOpeTHtre~KifM cneKTpoM He"-,, 
TpoHOB i . pacctt1-1Ta!-IH1,JM · no MeTo,ny. Xayaepa~mciaita -l].Jt.11. a Toro. lKa · oc - · 
KOJIKB (repacmiemioLPycitiett.11; 1985);; ITOKB31i.J10~ -ttTO_ cm3KTJ3lii HeCkOJib
io OTJIHllellTCR no:rp<>pM~~'i'aK, · cpe,n'iiiur. aHeprH/l 3KCIIe~eH~8Jlb_HOr'O . 

; cneKTpa. H_a 4, % 60J1bme. cpe;iulen -~iteprHH :reopeTHqecKoro,-:; Ta_i<oe. pac
xolR,llemte MO.lt8T cib1Tb<CB.R38HO c pa3.nl1_"1itRMK_, J.18~ napmi_e~paMH ITJIOT~ 
_HOCTH ypoattell, paCCIIHT8HHHMH C ITOMOir\hll, qieHOMeHOJIOI'HqecKOI'O COOT
HOW8HKR H3, pa~OTY HI'HBTIJK8 A llP,• ·. ( 1§175) ·, H, 1k~llJlb30_~~HHbJMH~,11JIJI,. B!,l
~KCJl6H1f/1 TeopeTHtlecKHX Cf!eK-rpoii ._ite,IITp<ii-ioa ;nwie~H.11,. ~; cooTB~TC? - , 

. B~ll 1tapa11eypaMH'' nqnytt~Hllw.i;t. H3 ,;1_i~cn~pH!'f~:11TaJiblll,IJC . .na11HblX _no 
crieKTp8M HeATpoHdB ,ll8JleHlrn ,llJifi- OT,11!3JlbHbix OCKOJIKOB. · .nencTBHTeJibHO, 

• • • . •••• < .fa .. '.' ' . . . . ,• 
, -, r-. ,Lo'" 

:11.~'\
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1

L 
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PMc. 'l. Ilapai.ietphl nJIOT!{OOTH ypolll1ert~ •ro~H: ! - :pe::1yJtl>'.1'a'l'Li · Ha.,-_'_ 
ct0Rlllel1;pa60Tuj j -~ ,uamrue Jlaara (1964); - , ·o - pacqeT, c. · . ·_ 
~:: O~I53; /3 = -6.I•I0..5_; r;,. 0,054 . Cttriia'rKJK u ,np.,i975); . 

. A "." pactieT c .. i;(. -~ 0i0931; J3,;. O; o =· 0,064 (l-!rit~TB)K H ~p. ~ 
1979). 

K8K Bll,nHO n's pHc.7, riapaMeJp~ tJJlo\rHdci'H ypoeHei\ ,_a,0

/M) ,, H3llJl8-: 

tiettalie aaim Ha noJiytiettirux e. H~CTOJ!lllell JJS<SoTe Jt8HIOOC no cneKTpaM 
Hel!TpQHOB p.eJieimii C HcnO.fi63o~aHJteil aajirugem'I~ _H3 pacio~ .JI:rnra . 
( 1964) ~ .· OTJIHttaXJTcn ·· OT · mipai,ieipoil -IJJlOTHQ~TH WBHelf, · pijccimTaH.: .. 
HI« C fiOMO~Ml ipe.i~l.!8HOJIOI'HttecKOI'O COO'J'HOliietiHa --~ paaJiifqmm1( H~6o
l'8NH napaMeTpoB. CJie.nyei- :MMeTHTl> ,·. ttTO HH o,[IHa ff!3 HM81)!!\Hx,~11 B . 

·- • tftm'l'osmtee aper.,.11 clicTei.ia'i>ifir MJt ilwtHGJieHli,11 napaMe,TpoB ITJIOTHocTK · . 
1POBHeft U (£ ~ M, Z) !:le· orrncmiaeT j:ioCTBTOtIHO y,IIOBJl8TBOpHTeJif~
HO 38BHCHMOCTb . a, (M.)' _ Bo BC8M ,D.Hanaaotte pac~MOTpeHHwc Mace 
OCKOJIKOB. OtteaH,itHo,-qfo STO o6q'l'oiiTJ?JtbCTBO cne,cy:eTnpilHIIMilTb.BO 
BHHMatiHe.npH no,nciope-tiapaMeTpoa.JlJIO'.l'ffOcTH ypoBHell ,11JI11 Teo~Tii'.-:--

. ttecKHX. pactteTba ,nHrlqJepeHqHaJib~YX cne1ti-poii aeil!TpoHoa ,neneHHn; . . .. ·. ' \ ·- . . . . 

i B 38KJllJtleH!m . Cq)'.)pMyJIJtpcillaHH OCHOBHi.e pe3yJJbT8T!:I H: R!,IBO,!Ul 

pacio-rbi: . . .· . . 
, 1. ·MeTO,llOM Jipe~etti-1 Up0JI8T~ anepaue npo~e,neHY 'a6cOJJDTHbl8, 

.H:3~epeii~n, ~~Ter~aJibHOI'O H Cll8K'l'pa MI'HOBeHHmt H8~Tp0HOB cnoHTBH-
HOI'O ,ll8JI8HHJr 25 Cf . .. C llOMOll!blJ JIJtTH8BLIX- CTeKOJI NE--912 H ' -·. 
ttE--Ql3. 8ippeRTHai1oc'l'b ·perHCTpallHH .HeR-rpoitos cTerJrOM NS--912 
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6b1Jta H3Mepe11a 3KCO~p»Meittart1;>H?. fIJJH odpaCSOTK8 enitepaTYiiUIX ;rt.aiuiwt 
· ytiHTlil13/lJlaci.. · peanifci~qec~an tfi.YHilll!11 oTii.lt.itca a~li:.,~~eTHoro· ene~

Tpc>MeTpa. a pe3yJlbTB'r8 ii;wepeBiiil 'rlwib ltOJlytlelt~; tifO H~Tert,aitwuit 
cne1<1p J.irHoBeiliim. ttenrpciubs crid~Taimdrci -,ii!?neitik 252U B )1H8Ji!i3dHe :meprirA 0,025 ~ E ~ I,220 NoB b fo~iiodt~v + 5 ~ on•IC!lBS.fJ'l'dit ~ 
i.fai:tcaerutOBCKli14 pacnt,e,tteJie.uteJ.i J' n!ipdt.le~pliilit T ,. 'i ~42 MsB: it·_ . v = 3,756 !i/J1e11.::· ::_- i - _ -- _ _ '. :~>: _ .· -

2.Bnepiise· C. H~I10Jlb~013Bll8~i.l. oiillc;itp,,irait&HOW. cttaltTpoMe~-
~poTOHO~ OT)la~M H3M~JJEll!Y. ~fJI~li~e ifs~epr~~~~c~~i ijcripeJtEPf?~it . 
HeATp(lllOB CttOH'i'aintoro )lenetmli .~2ct ·. ,!IJti(P,ecJiTH 'YJ'iiOB MelWY· 
JIHHken pi!3neTa otKo.ilKOB it it~np-aBJielti1~M JWibhHtlti tikii-rpt,HOB ta. -
10; 20, ~ •• ·90°)_. : - . 1 '< ... · .. ·_ · __ ·! .:'. -

3.PaapatlOT8HB,j,reTO,IUtk~ . .ilocti+futoBJ1elriHi. ciieRTpdir Heit'l.'polfos . 
,ll8Jl~HHR H3 ariniipa~i«.-; pacripe,nM~HUit Iipooroito\f. t)T,ttatfi1i Pio.fops.it: 
003BOJISieT;yilHTUB8~b·t,eaJtithtltqehKyi> ~~.; o-riw~ka.o)ll!OKpHCTliin.HOI'O cnekTpoMeTpa. i1ei\Tpo~of i.-honyqaTb pei3yJu,;afit,yCTOJi~HBbie - ·. 
OTHOCKTenbHO-CTSTKCT~qebkHi !finyttTyaltR"•anrla{liirypHln(pac~~eJie~ irait.' _•;::,_. ·:.•,;_:- :·/ '-: >; ;_: ·-> '( .. :_' • .. _ ... · . 
. ·' · 4.C ytieTOM peMHCTHqecKon tpyfiKUMlf 01'KJIHK8 o,ttlroKpitC'l'aitbROI'O 

cneKTptiMeTpa socc'i'aHOe:iieHu crieit'i'pt,i tteA-rpo!4oe ,iteJtettKJ=i· ii Jt.c/·)irur 
306 ifiHitblfJlOBBHHhlX OCK011KOB JJ;iit yrJia 8;7°k T8K08 ,r;.e KOJIHltecTtiO 
crieKTJ?OB Jl}tst yrJta 90°. . . .: , . - - ·. .' ·. • · , · 

. 5. B. pai.!KBX i.ro,iie.iiit H3i:>Tporluorb ltctiyCK8HK.R ho.nyqeif~ KHfteMSTll- . 
q~CK811- K8pTHH8 {3MHCC-H~ -~enTpottb~. ltO'i'O!JEiff noskOJISl8"r onpe~eJiJiTb 

. npaKTH1t8Cim Jtl'.l!SNO icapait'i'epiici-~klf ctteKTJX)B liei\-rpottoB ·,iteJiemili !i . 
JloC • 

6.Ha <icttinie cpallHE!HHR xapaKTepHCTHK ttePTpoHOB' )t8J18mul; .H3-
BJIOqeHHLIX H3 peayJlbT8TOB imorottapat,1eTpoaoro aitcnepij!,!CHT~.c JlSlt
m,lMK npsiMi« H3Mepeit1dI~ 61.vrH C)leil8Hll cne.zty~e Bb!BO,rul: ·. 

a) M0,118Jib H30Tpoiifioro HcnyCK8HllH•OilHCLIBBeT 3KCI18pHMeHT8Jib
HU8 ;itamme- no yr.noab!M K :mepret11qecK1m pacnpeJteJieHHRM uenTpolioB 

- .ne,'tBHKII 252c, c TOttHOCTblJ npmiepHO IO %; ; . . 
IS) CQ['JIOCHe uezpy peaynhTBTBMH npnMLIX 3frcnep1oieHTOB K pe~ 

:lYJlbTllT~H ~ · nonyiiinpraMlt . npeo6p830B3HlleJ.f )tatnmx J.ifioronapaMeTpo- ·,. · . 
eoro OONTB, MOlltHO ·yJiytmlltTf>, eCJllf -npe,lUIOJIO~IITh HBJIHttHe 8111130:'-. . --· . . . ..· . ' . .. . . 2 . 
TpollHM ~MHCCHK .HeltTpoHOB B c.it.ri •. B~8 T :f:. o.r cos Bc~xhM.i 

. · 11) -HeRTpoitll H:lOTJ)OTIH_O!l . KOMllOHOHT!l COCT8DJl.fltJT 3H8tfflT8Jrbllf 
)l.OJIII B HHTorpant,HOM, cn~lt'l'pe ll~fiTp<>IIOD cnoitTBIIHOrt>. ,nene~~ff 

2
~ . Cl 

·14 

B .trnana.3Plte mtaR~ .ettepI'HA:05 % 13 o6~acTK Q CS E <.J ,5MaB). .... -~,· 1~c:i1~i<ipa ,MflT!JoifOtl H30Tp?ITkOl1 idMfio~eltTH .lilicTpocna,naK>lljl{e 
ii y,iicHiJie'i.'BOPffT8.nhHd. iuiriptikcm~Upy!OTC~ dYnepii03HQH~ri. ,uiiyx IJaKCBeJI
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