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B axcn;piUienre /I/ no ~sllepenaDc cxopoct~. ~y~p,allenran:&noll 
. ·. I . . . .· 

peaK~HH .Qna6oro liSBHIIOP,eltcnHH .,. _aaXl!ara IIDOHa nporono11· 

. ~- + p ~ n ~~ \)r .. (I) 

perHcrpa~Ha HS1~aeuoro npo~ecca ocy~ecrllnanac:& nyre11 P.ereKrapolla

naa nettrponoll c a!ieprile£1, 5,2 Y~_ll_. Jl.na onp~p,enen.IS., :Be?.oarnocrH 

aax11ara ll.arou onare Hcnon:&aollan~c:& ~rnomenHe.aGconDTHYX liHXOP,OR 

neArpouoR j( aneKrponoB, o6paayllllii!XCa B peayn:&rare pacnap,a 11moua 

1 1 .if: ,' 'jj(e 
)\..?>ali.b =.J'-o En /E.e ·~ ' - (2) . 

r]J.e ).. ~axB. ~ CKOPO~!f:& npo~ecda (i); Ao- CKOPOC!f:& pacnaP.a 

IIDOHa; _;v:,~ - qacna aap~racrpHpoBaHHHX uettrpoHOB H a~exrpo
noB; En ·E e - ~~eKrnuocrll perHcrpa~K arHx qacrH~. 

Uen:&ll 'uacrofill!el:t pa6of~ aBnllerca pacqer a~!l/Ei'KtHBnocreA £": H · 

. C e perHCtpa~U H6li!rpOHOll i1 aneK!pOHOB ll SKCnepHII6H!6 no SBXB~TY' 
IIJlOHOll ll raaoo6p8SHOY BO]J.Opop,e.· 

Cxella OCBOBHOA qacra icrSHOBKH (raao:aaa IIHmeH:& H ]1.6!6R!d~a 
neRrpono:a), acnon~sye11ol1 :a sro11 sKcnepallenre, npe]J.cra:aneua Ha 

p11c. I. B~>~J:tenenHe · ocralio.liKH iiJJoHo:il ll llop,opo]l.e ocy~ecr:a_na:noc:r. c· · 
nouo~:&ll pacnonoxeunwx :aayrpa llamenH·c~aHrHnnar~po:a IS BOP.ICroro 

~esHH (cqerqaKH 4,5). C~IH!a:n:narop cqerqHKa 5 liHnOJIHeH :a ~H~ 

C!8K8H8 ]J.JIBHOlt 205'1111 il !fOJillii!H0£1 5 IIIIo PerHCtpa~HS HeltrpOHOll I . . ,. . . ,. . . -

aneKrpoHo:a ocy~ecr:ana:nac:& c noiiOII!:&Il ]l.6llll!H C~H!Hnna~OBBYX cqer~ 

qaKo» c xpacra:nnalla crH:n:&6ena •. Paallepa a!HX xpacra:nnoll cocrallnHnK 

r/70 x 30 1111.-
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E YC?_JIOBHllX mtoxo~ re~uerpH~ ycranonkH .(nporRxeilnue paauepu 

JIHmenH,) :~ra aaJtirqa_ fiaHJ1y'llmliw o6pa_sti~ pemae~cs !JYreu · 'llHCJieHHoro 

llo;zteJIHPOllaHI!ll' c noliOD!:&JO wero;zta · Moare-Kap;no·~, Pact~ era ·no arowy 

lieroJtY npoHsno:lt~mlc:& ~~- -BBM BSC~-6 ~--. il ocao~y .· ripo~paNll~ ·<illJla nono

liteaa yaHnepcaii:&HaH nporpauua · "FOWLOM"/2~ ... 
. . ~ . 

ITocne;ztol!aren:&aocr:&·pac'lleron cocroHxa Hs cne;ztYDD!HX sranon: 

I) IIO;zt62II!p0118Hi16 !rO'IlKll OC!r8HOBKH IIIOOHa ll liHW6HH H yrna llll1I6!1.'8 

netirpoaa (snelirpoaa); 

2) NO;ztOJII!pOBSHI!e i!saHIIO;zteHCTliiiB C 116ll!6CTBOII BHyrpeHHHX CUIIH!rHJI

JlH!rOpoi i1 CTBHOK liHW8HH; 

3) uo;ztenHponaa~e nsaHIIO;zteMcrnHA 11 CTHJI:&deae. 

'Iacu paCtle!I.'Oll~ .. OTHOCH1Jt8HCH K · fiYHKTY (I), <i!lJll:l Odll!etl K8K ;ztJIH 

·pacqera ai)iljieKTHBHocrH perHcrpauHH aenrpoaon, ra1t H a:neKrpoao:s. 
. . .. . .~ 

L • . . 
Pac'lleT al}iclieKranaocrH perHcrpaHMH ae~rponoll 

ilpll liO;zt6Jii1pOB8HHH TO'IlKII OCT8HOIIKI! UIOOH8 6und.HCttoil:&SOli8HO . -
aKcnepHuearaJI:&Hoe npocrpancnenaoe pacnpe;~~eneaae ocra_HOBOK liJOOHOB 

no o6~euy·uHwenH. Pacnpe;~~eneaHe no yrxy nunera ~enrponon nonara

noc:& H30TpOUHYK. 

fia PHC. 2 npHBe;zteHa 6JIOK~CX6118.81IrOpHTlla IIO;zt6JII!P0118HIIH npo

U6CCOB nsaHwo;~~encrnHH nenrpona nocne nunera era Hs liHmeam. Mo;zte

JIHponaaae npoxox;zteHHH aeHrpoaa tlepes cuanrHxJIHrop CtleT'IlHKa 5 

{5llwCs1), crenKII uHwenH (3 1111 Fe) H o6ono'llKa ;ztereKropa (I wu 

t=e) ocyll!eCTliJIHJIOc:& c nowom:&JO nporpauwu "PNrRTN". 

llpu STOll yqHT!l1181II!C:& CJie;ztyJODtHe npoueccu, liJIIIHDIJlHO H8 H3116HeHHe 
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aaeprHH a nanpannea~e ,7.t~HzenHH aettrp·~aa: 
.I): ynpyroe pacceHHHe;. . .· - . ,:--l. 

2) aeynpyroe pacceHHHe; . . ·.·. 
~ . '- ~ . . . 

}} p~B!tl(Hif THna ~O,ol.. ),. ( n, p );. 
8H8'1l6HKH C~'llOHHI SfHX nporiecCOB H8 H]!.pax ~eSHH, H0,7.1,8 II zenesa 

du~H nsHru Ia pa6or /3,4,5/. ·. .. . ( . ',• 

JlO;l{61IHpOB8HH6 11&8HIIO;zte!&CTBHft H6Hfp0H8 ·· C ll6ll!OCTBOII ;ztef6KTOp8 

npono,7.l,!noc:&. c ~o11o~JO ·~on ·xe nporpauua ~~'PNrRTN".. . ' . • . .. :.· .. . .. · ,.. ',,· 

B xo;zte pacqeroB 6!lJIH.yqreaa cne;ztyDll!r.te nsar.tii0,7.teAcrl!HH:· 

a) yn_pyr~e pacceHH~6 H6HTPOH8. Ha BO;l{OpO;l{C ( n, f ); 
6) ynpyroe pacCeHHHe HetlrpOHB HS yrnepo;zte ( 0 C ) i . . ' : , . 

:a) aeynpyroe · pacceHHIIe aenrpoaa·· a a yrnepo;zte. ' 
•• - ' - • j. • • 

HauH· yqxTHBaaoc:r. He 6onee.,7.tny~ nocneAOli~~~JI:&Hux.nsaHIIo,7.teacrnHtl 

neltrpoaa c HAPB~H yrnepo]!.a H n.o;ztopo,1.1,a. llpH sroil noauoziu.r cne;l{yll-

ll{le ·KOII614HSUHH · liSBHMOAelcrnHA: 

C~}c}; (n,c\~ (nf c '}; (n, c ):ch: p) ~. 
( n,p) ;. (n, p), (n' c); (n: p); ( n ~p ~) _; 

BliH;zty roro, UO CBe!Oll!lXOlt Of H;ztep OTAB'IlH yrxep0,7.1,8 K~ai\He 

uan, B paccllofpeaHe 6pam!c:& nocne;ztHHe qerupe napaaara Bsaauo]l.ea- ~ 

CTBI!Ho 

B pacqerax fpedoBanoc:r. onpe,1.1,e1IH!:& BH,7.1, aun~H-fYAHoro· pacnpe,7.te-. . . . -. ·-

J16HBH A1Ift.H6I!pOHOB HB peaiauta {I). S!o.6biJIO ueo6xo]l.BIIO KBK ]l,nH 
. - ··" . ."' - . 

npannaol HHrepnpefaUHH perHcrpHpyeuux co6urHI.t ·· Hsyqaeuoro npo-

uecca B onufe /I/,· 'laK H AnHc onpe;zten~aaH aiJ)i)ieKrHn~ocfH i>erHcfpa;.. 

.7 



Ulillil, sasxcBII(elt Of lllil,~ta :nero pacnpe,nexeaH.a 'Hs-sa aa:nHlllil.a KliHeliaoro 

aaeprefH'Qecxoro nopora perHcrpHpym~el annaparypu~ 

"3B6C!l'HO, ll!l'O 1l opraHlilll6CROM CUliiH!lil1lnftfOpe 8Mll1lliliy,na CB6!l'OBH

XO,lt8 nponopUliiOH811DH8 nofepe aHeprlillil 1lli!Wb ,n:na pe:llBfli!Bli!CfCKHX - -

llaC~liiU (a:ne~rpOHOBj' ,nmi nporoao~ ara 38Bli!CHYOCU HOCliiT Hemuiei

HHI xapaxfep. ·B CBBSlil c ar1u1 npMaaro llupallau Be:nHllHHY. clle-ro:Bwco

.na P,na np~~-d~a . B. vacmra6e SKBHB8116H!HOR (iio. CB6f~llWcO.ny)' s!:leprHH 

a:nexrpoaa. CooraomeaHe IIBJl.ltY aH~prliel nporoaa H aKll.HBa:nea~~oA 
aaepruel a:nexrp6~a Bblpailtaerca ~opuy:nom· BMpxc'a /6/ 

_ds_ A~ · · · ax -.[+- t.t. fi S:f ' · · --· · . (3 r 
r.ne S - CBeroBwco,n KpMcra:n:na; .. , X - ,n:nMaa npoe5era npo!OHa B 

KpHcra:n:ne; E - aaeprMi=l npo'ro-Ha; A M K ./' - noeroaHHiie xp~r~c

ra:n:nii-. IlpH pacll·ere aunnny,naoro pacnpe,neneHMH aavM ClWio· Hcnoxbao- " 

B8HO 3H8ll6HH6 napauerpa ,jfi , paBH06 0t0!2'11r/CY2 K3Bo 1Iplil '3!011 

saBHCHNOCTb (3) cornacyerca B npe,nexaxrollaocrJA (2 t 3)% c san

c~r~uocrbD, KOTOpaa ~~HBO,ltH!l'CH B pa6cfe /7/. 
CraTHCTHllecx~r~e W11YKTYBUHlil- aunxHry~H CBe!l'OBwco.na uo,nexlilpoBanliiCb 
no wopuyne /B/ . . 

7 G = R.6 • o,3 4 6 t/AMPL ~ 
~ - Cf8H,lt8p!H06 .O!K110H6HH6 811fi11B!l'Y.ltH CB6!l'OBHXO.lt8i 

(4) 

AMPLP-. 8~fi1ll4fY.lt8 Cll6!l'OBHXO,lt8 Of ~pO!l'OHOB O!r,lt8lllii'B 11acmra6e_ 

BKBHBaJieHrHolt.aaeprliiH aneKrpoaa; 

Ro- avn?IM!rYAHo.e p~spem~HMe a:lrpoaaoro .nerenopa. 

Jtna onpe,neneHHH BeJI!r1lllr1H!l R o C5una cos,naaa nporpaua, no aBo-
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11HD_11!8H paCCtmtliB6Th allmllil!l'Y.ltH!l6 Cfi6KTP!l KOIIllTOHOBCKHX 3JI6K!l'p~H011, 

,. ., 

oe5p~s~DII!B~CH 11- CfH11D<5eH.!'. npH · p~~HCfpan~"' (( ·-:- xJiaaroB_- ,SrH . 

pacnpe1t"enea'a.a cpa11Hl!BanHcb .no lieri?;zur HaMNeHbmHX xila,nparoB c axe-· · '· 
. '.'~~- -~ ,.,· _~ -~- . ~ 

nepli!Y6H!l'811LH!lll~ 8Mll1lliiTY.ltH!llllil Cfi6KTp8Ulil, lii5MepeHHb1Ylii_C li!CTOllHHKBIIlil· 

Koao:niepr_ernecltHX_ (f' -KBBH!011-. B peaynuare ._raxoro .,CPBBHeinut 

C51lJIH Hal,neau onrwuanliHue sHalleHMB Be1llilllli!H!l R o· .lt11B. pasnHllHhiX: · 
aaeprHK. . ::·~ · ·;: ·: '· . -· ' /'' .- ~, .. 

. He ·pwc: · 3 )Ipno,narc.a aunn~ ry,naue pacnpe,ne:neawa .nnn tie;rpoaoB·:. 
~ '::: • -;,. • -. ' ·•• ~. • ~ - • - I' 

H3 peaKUHH (I)i~11WUiC116HH!l6 B paSJIH'QHbJX_fipe,nno;noseHMHX: .. 
.-·· . . . .:. . -·.;.t 

I) Yll6!l' f01lbKO O,ltHOKparaoro-pacceHHHB aearpo~a _Ha·BOAOPOAB~ 

-l ~-, . . ,~ -. 

·-
2) ylier o,naoxparaoro ·H ,nByKparHo:ro paccenHKa aa Bo,nopo,ne; 

3) yiler OAHO-H. ,nByxpara·oro pacce.RHHB aearp_oaa aa Bo,nopo,ne H 

o,naoxparaoro paccenHliiB ae~rpoaa aa.yrnepo,ne. 

KSK MOJtH0:'~1r1){eu, xapa~rep pacnpe1teJieH~H U6HB6TCH OTHOCU61lbHO 

cri~Cso ll aa·B~CH~OCflil or yqera·:~T01l~KO. O,ltHOKJllrTHhiX .H1llil O~HO H :-;i~y -

Kpa'rahix 113BHUO,lt6RCTB~A. si~ -~o~naJy~rcR' c ·;peayn:&~araliH' pa6o'r19 •101. 
< •• :B:~a~n~ne ·1: cy~~Hpo;a~~- ~-e;y~~r~ru. pa~~e;~·ll· ;n~- -~~pon~aoc~~ 3~ . . . . ....... .. . . . :. ·.. . ,,· 

paamtqawc Kaaanol! llaauo,nelcrBB.R ·ilenpoa·o11 11 mo,nHcrou nea81r1 H lle-.. · . ~ . . 

neae, a raue cpe1tHKe · norepH aaepr111 H~ltrpoao11. Uosao 'it"a.neu, ~ro 
: .·",: -:··h~ .... !_,L_~ ··.· · .... : • .: • .!_.~ • ..:··· • ~ - . ·•• . .. , • 

cpe,ltHHH ,ltOliB H6f.tfp0H011 1 OCtaHOBJfJIDXC.R B B611(6CTB6 CT6HOK UHWBHH ,. 
·:··. " .. • .~ • • ' ~· < • • • \. • 

: COC!S11Jl!l6!r np!r1UepHO -3~-. . • ·--' "'" 

B rae5JII!UB 2 }tBH!i napUJ48JlLH!i8 BKJIBA!l 11 cyuuapHyrJ at<lJeKTHBHOC!l':&. 

paa·:nHllHU£ ~~~811011 B38MIIO,lt6HCTBHB Heslrpoaa 11 ~~~JI~6e~~J6e;_ ylle_fa J 

aaeprer~r~qecxoro nopora perHcrpHpyDDtelt annaparypi.i). 
' . . 

0KOHtraT61lbH08 8H8ll6HII6 8W\I.J6K!HliHOCTH perHC Tpa'niiH" 'HB~fpOHOll 
t"' • 
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Jlf'tnnumv~a_ _c6emo6.,xoda ( 1'136} 

P~r~c ~ 3 .-·AMn~uy;~~Hue. pacnpe]J.eneH}IB npofOHOll or]J.at!H. no ocl! a6cu~r~cc . ' . ~ ·. . ' . ~ . . . 

·.._, 

. - 8MllJIHTy]J.a CB8'l'OliiDCO]J.8 .ll aKBHli8116HfHOH 'SH6pi'Hirl aJieltTpOH8 t 
. no OCirl op~>!Haf·- t!iaC1IO cb6f:i!MtfHa lriHTeJllla'n 0~03 Mall; ; · 
I - yt~er rcJJILKo o]J.lioitpiuHoro· pacceHHMB He~rpoHa ·Ha li01tO,... · 
po;te; ·.: :,· ... -. .;, ····.;c· . .; 

2 ~ n1tHOKp8THOI'O H ]J.liYXPBTHOI'O paCCeBHirlfl Ha liO]J.OpO]J.e; 
3 ;. ci.~tuox}larlioro . . ~t" ~:ayit}Ja~iioro paccefliiis' lie llo.lio
po]J.e H O]J.HOKpaTHOI'O paCC6flHHH Ha yrnepO]te;; ,. '· 
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Ta6mtua I. .. .;,:· . -... _ 
, .. _ . 

:BepoBTHOCfl li3814WO]J.ellcnHB· HellfpOHa c _ :mep:rHell _ 5,2 Mall _ll _HQ]J.~C-:-

fOil uesHH a ,lteneae.· , . ·. · . ~ . - ·, . 

·. Ynpyroe l!aa~r~·wo]J.el!cuHe - · · 'Heynpyi'iJe· :BaaHNO]J.e!lcuHe· ' 

Bellle~~110 BepoluHocf:b · CpeAHite··-~· . Boa6yliC]J.eHHe · .-·; , PeaKUHB , 
li38HMO]J.81lCf- llOT8plrl . C1IOXHOI'O B]J.pa . 

· :~~u <%> · aHeprHI · '-(n ·A) A • · (ll o..." ·en ·e) 
H8l!fp0H8 1 . ' ·h • 

(llal!) BepoBTHOCfl> Cpe]J.H. · BepciBTHOCTI> 
liBBHMO]J.e!lcT-noTepa norno111eHHB 
lllrlll:(%)' · al:lepi'Hirl · Hellf.POHS 

Hel!Tpo.., . (~) 
H8. (Mall) '·'· ·. · ,: ' 

~.: 

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

(5 MN)·. 3,8 ·0,19 ,,. 2,J . 0,53" •.: 1,4 

·······"' 

c 2.,9 -1,3-
Fe 

(3' MY)' s,o· ,, 0;28 :: 4,8 

Csi ,,., ,,.:--'1: 

u. 
.~Fe .... 

·' 2,7 
:-:.-H 11 ___ ., !~'-; 

!' !:' ~ ~::; ~ ' .. ~: 
-·- ·, - ,_. -· ' ... Ta6naga· -2'. ;·"' -~ •· 

. OtfiocH!en:&H~e -~K1Ia~hi ·11 ·a<»clleKTHliHticu perHcTpanai ·aaxotopwx. npo-

ueccoll ~a~i~o~eicnlr\H 'ii~Aifpotfciil ll Cfi41II.~eJ:le .. 
'it•( 

"'.: " ,; ~ . ., : .c!' . .... - ;·. 

i~~Uo1teAc~liBH·(.n,p)-- (n,p),tn'cY:~ . (ri,p);(n;p}_ (rl:c);£n~ p) 

BKJI8]J. ll 
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II 
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0! .fU-. .;..38Xll8i'8 l! ll?)lOpO.zte COCi'8Bllll8f 0,0!'73 ± 0,00034. 0HO 

npKliO)lMi'Cll. B nocn:e)lHe£i KOJIOHKe i'a<5nHnhl IY. B ·aro« -xe i'a<5n:Kue . 

n~~lle)leHu ;:aaatleH!lll:·~~an:HllHwc ll,lauop-oll, onpe;ztEi_nllilli!HX~a(jlqieKrHliHOcn.. • 

Saue~HY, llTO reouerpat!eCKafl a~P\I!eK!HllHoc·ri> onpeien:eHa KaK . ·: 

OfHbmeHH~~ llHC118 Hell_!pOHOB, ll0ll8)l8illi!IIX :B )l8f8K'l0p_0 K U_OllHOIIY lli1C1IY. 
J • • • . •. - • • •. ~-- • • .•. • 

paaurpU:Baeuux co<5urHU. Saat~eeus~Topa~peueHHNX_llopor a aunn:a-

. '-'YJlH~r'o ~opora co~r~e-fcnOllallH. ycnrilllillll'onura /!/. 
~nB OU8HKI1 ~YliCi'BH'l8JII>HOCfl1 peayJII>rarol! IIO)l8llHPOli8HHB K :Be-. 

-~~ .. . ·-·- -~_:_,~.. ~ . - ·-. 

Jnt~J.\He · norpemaocrH· ucnon:I>aye11ux ~taaawc· o cet~e!iasx l!aaHuo~et:lcnHs 

Het:lrpOHOll C ll8li!8C!I.'l!OII ·<5WU.t npOll8]t8HH paCll8fl:l, ll KO!OplllC 3H8lJ8H.HB . . . 

3K838HHWC 08li8Hiti.l <5HJIH 143118H8HH H8 ,11118 Cf8HJl8P'lHI:lX OfKJIOH8HIIll< 

'llpH f8KOII llt8 KOJII\lJCCflle .. paaurpaHHWC'C0<5blfH£t, KSK 1o1 B. OCHOliHOM 

pac-qere, aqiqieKrl.tliHOC!I> perHcrpauaM oKaaaliOCI> paBHotl .. 

Cn = 0,0!72 ;t 0,00033, .r.e. ouatJ~JOll!ei.lcs or ocaol!Horo pea-yni>ra

i'a 11 np~)lenax·crarHCfHtleCKoi! omlt<5Ka. 

Kpoue roro,<5un:H npoBe)leHu pac-qeru aqiqieK!HBHOC!i peracrpanHI1 

aeRrp~HoB .AllB ycnoBHI.l, Kor;na creHKH oTcyrcrllymr H ael.lrpoau .. nB.){a- .. 

10r aopuaJII>HO nollepxaocrH Kpl!cran:na cran:I.<5eaa. Peayni>rai'u aroro 

. ·.·• pac-qera corJl?CYil!Cll c )laHHwi{ pa<5orH /IO/. · 

GJie)lyer oruerari>, -qro y-qer <5onee llell JlBYKparaux BaaHIIO)lei.lcr-
. ~. - ·,;: \.. .. ·.. . . -~ ,. 

l!Ht:l 11 crHni><5eHe npHliO)lHr, Ho uam11v oueaKall, K·oruocHreJII>HOIIY 
~ :.-· 

H3116HCHIIM) OCHOJ!HOrO peaynnar'a JleHe~ I~. 

Pac-qer a!)JdiexrH:aHocu pencTpayn a1leKrpoHoll . . 

.lliia onpe)leJieHHll a~t»eitrHBHOC!H -perucrpaqiB\ aneKrpolioil' 6~na 
coa)laHa nporpa11ua pacqeroll, noa:aoJIBiliJiall npo:necra Mo;nenH_po:eaHHe 

li38HIIO)le~Cf:SHD 8ll8K!pOHOB C lle1J18Cfl!OII CfCHOK JIHmeHH. 
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Ta6nHya m. 

lloHHaauHoHHble· 11 pa)li18UYOHHble norepH aHeprHa anewrpoiia npu ri~~--·· . 
~Ollt)l~~~il 5' tl!l. HO)l~Cr~ro ~~31\~~,:~\--· :: 

SiieprHB Gpe)lHHR. cGpelU{He . Cpe,llRHe Gpe.ztHe-- Koadit)HUH8Hf. :": 
sneKrpoaa. yron: .. :~ no:repl! , HOHHaa- Klla]tparHlJ-"'. ~poxo:a:,lleHI!ll · 
(II all) . .IIHOro- . SHeprHH UiiOHHb18 Hblli paa<5poc . '_. 

· ·. itpa!l'aoro ua rop.;. • no~epH cpe,llHl!X · 
pacCell- tiOSHOe SHeprHH H0Hli38U •. 
HHR . HanyqeHHe (AE)uol/,norepi> aHep-
( rpa;!tyC) ( .6E) pa;!t (Mall} ·· l'HH 

(Ua:a} ,. (Mall) 

.10 .~ .... 56,2. 2,3 ' 5,2 I,O 0,5 

20. ._.: ~-35,8. 4,5'7 4,'7 0,'7 0,899 ': 
30'. ,. 26,2 '7,!2 4,6 0,5 0~958 .. -
40 20,0. 9,'72 4,54 0,5 0,965 

so·. I'l ,4 II,93 ~,54 . . 0,5 0,979 

-
~ 

--> 

·~ .~ ·-· 

_.; 

··- \" 
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~> .... .-.:.: ... ~!.!:~...: .. =; 

Ta6m1na IY ~ 

-":'·~:~ ·~·~!"'; :~ .:~~-~r:: ::·· .< ~-,_,;;:'-~·::-·~:;_·,·-:-a:· .~ ..... -~ .. ~-~ .;~~:.·. ·~·,J : . ~ .. ~ ~ 

OcaoEH~e peaynb~a~~ pac~era a~~exra:aaocre~ peracrpanaK ae~rpoao:a 

a anexrpoHOE *. ;;. !0~'> '· ·•·. <' • ' -~~ : .. 

. ------.. ---- -~ _ ....... ~---- ----- ------... ~- ~ 

··- ... ~·-·1-.~ ~·· .••.. _..,.~ - •. ·-·-- -~-

. ~, ,:.'" >:·J:o·reneciibltt: -~·Rrop - >.:~~exr. K-b~ll)a!{. ~ax!l.'op- Koae~aoe 
yroJC ·. 'Ep~Ye!f!ib!X :E~a>l_»o:n.>.np_oxollt;zt. nopora :a aHa~eHKe 

· :aap:O,r . :·:,:a :crlmb.:. qep~_a' a»nna!l.'y;n- a~(jieR!I.'HE-
. ·'·. · · '• •. , 6eile . C!l.'eHKil .. HOM HOC!I.'Ir! 

-i:~''"r~ (-~-~"!- ' •• -,--···.:;'--~.~~!- ·',··~.~~-:.~-;:~:-:::.~; ._ cqoKrpe 
:{g ::.: .'· .~::.; ~-~ 

- ._ ... ________ ....._, ... 4·-··-~- .... ·-·--------- ---..... - .................. -~~ .-.......--.~-- (0,00789± 

0,00033) Hehpoau ·:,0,25 0,46~: O,:Ia 
. . . 

3neR!I.'PDJ,II:\ 0 : 
' 'f ~--· 

I,O 
.:.: t ~· 

~' 'r :J ., ' ,j. 

0,9-.:;; 
.. 

O,?,I 
., ~ ' ' 

0,42 

0,92 (0,07519+ 
. 0,00!95} 

1E) ,llnR ~ynpOI!l6HHR aamtC11_ ,liRnS;zt . .:0 ,~lj_leR!I.'KllfiOQ!I.'l> _perHC!I.'pSJ.lRK aneK-
. . 

----·rpoaoll·"aa·-ci~ey· -ropvoaamc-wo!l.'oHoll·or]l{ln:&ao--ae -"Ji~;ztenHetcR! a· 

BHOCHTCH ll 8H8~6HH6 KOS(ji(jiRHH6Hta npOXOllt;lt6HMH ~epea C!1.'6HKK. 

.. I 
~· 14. 

;,-· 

B xo;ne_arax pa?~ero:B 6unK no.ny~eau ;ztSHHhle o :aenHtJHHe HOHl!aa

nlioHHiiX norepb aaepraa snelir_poaoll ll HO;ztHCr!J.~, ~e~~~\' xeneae ll 

cr~r~n:&oo'Iie ;-a- raue aaititea ·liH1t'. aaepreratJecKor-~ ·pac-npeiiimeaa~-;~o ... ,;,. 
. ' ~ ' ;'· .. :__ . {\. · . ._ . .,,.'- '. . .. _,: ....:.:,___ . ;_' t'' 

. !I.'OHOll fOpM03HOro ltl3.JcytJ6HltR; i o6paaylllllltXCR ··JlpK np.OXOllt]t8HlHl •.aneK!I.'PO:_ 

ROll lie pea G~6HKH M~m-eHH • 3!1.'1r! ;ztaHljf.i~"::C)~a-:· HCll'?_.l!_b80~8H_hl ~e !I.'OnbKO 

1tnR onpe]te~f3HHH -sil)il)eR!I.'HEHOC!I.'H; :;~ · ~ ~tnR .otte~KH ~0-HS"H~A~pOHOll 
or il)oro~;zte~HWc pea:Knl«l ::aoaHI!Kallllleror.:B ~cnoliHHX ;omm! /I~ •. ,., ·; 

.. '::--···, . . ··. ''1"·. . . 
· YoJtellHpollaHH'e -npoxoz;zteHHH •anexrpoHOll tJepea llel!lecno npoliO;ztl!- ;. 

. noc:r, ocSJitenpiHH!I.'hll(·ueroJtciM paa;zteneHPJH !rpaearopi!H '3neKrpoaa ·aa -·~ .:~ 

or;zteJI:&H~e~ OfpeaxH /II,I~Ha :Ka:&;ztDll •orpeaKe -np~HBliO;ztlr!1ICR ,ytJe-r·· .. ·, •,,, 

lr!OHHaanmoaabiX I! pa;nsaniloaaHX; norepb, :a · :ra:Kxe 1 uaoroKpa!I.'Horo :pac:.: 

ce~HHH. TeoperKtJecitme :l))opuynuTai!I.'Jitipa. ·lllKI))I))aiiJlnfl· cetJeHRfl: -ropuoa~ 
a oro .ita~y~eHHH snenpoaa · /I3LannpoKCH»l!pollanacb · y;no6aott•';ztnfl· ,, .:~" 
pactJera ~o;uynoit !14/; . . . . . ~' ,;,,,. _ ~ •..: 

· MC9·(Eo~··k_j:,g [?J: ·v)~/fn(i~v):J., .. :,, ~·.t:~: .. 
E;?; -: . · - __ ·_ . r·r. - -. .~ ~ 5.>.:·. .. 

r]te -~ (E·0·,~) ~ C~~~~H~ _·H?~y~_~a~HH'·~O~M~~H~·~~-:~0.~0~~ ~~~p~~~ 
K, aneK!I.'poaou c saepr~~t(E0 ; ··· J>. --~W~~~;~~~~~. ~~~~a~e· ~~p»~~-
aoro nn3tJeHaR; ...... . ·.E-o ~J<.,, ··-~: ;::·:>: ... :'~·-: ::.,_'~.;. ::: ~~~:~ ·, 

\I::::. • 
-~:~r- :~-,~.·.:·_ ... Eo .. ~c:~i-.:- :' ·-;;-- ·-~:·.-"'l- ... t~- -'-~t~~:;·,:· ""; · .. ~'.{.5 

Ilapalle!l.'phl a H g·_mipe;ztenflliHC:& ;ztnli »em.ec'll!·'CsL FeJ Ca,'J.:II2. 
KSK l))yH~KH _aHeprliM siJ:eitTpO!iOll. ll'1tll8fl830He or 5 ·;!tO 50 Mall·. '"i':' · '· 

J3epoaraoC~b roro, ~ro 'aneKfpOH, · npot\';ztti'.cnoir: ilem,ec na ~DnD!RHOI 

t 2 -l.l.o 
(r/cM ) , coxpaH!r!'f 6om.me., T.Jell e 0!1.' HSQSllbliOH 'sHeprHK ,:, 

ecu-- ;•.·-:-, :t~· ',_;_·: - '''~-~;_·,:·:c 

W(& T; u) ~YBt-l:'U)f 
I{!JT) 
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· qaCf»·nporpaWYU 6una TOEABCTEBHHB reowerpaqeCKO~ qacrH E pacqe

raxaq)cJ.!eKTHBHOCrH peracrpa~HR HehpOHOE.; 

SHeprerBqecKHR cnewrp a:neKrpoHoB or pacna]la unouon aa]lanaxcs 

aHaJlHfH'qBCKOlt 4/YHK~Helt /I~ f. c· ll.OYOII!1>D 6JlOR8. "PmRTE" 
-' . . -

·yqHi'llBaJlKC:& norepK SHeprHM M paCC6BHH6 S1!6K!rpOHOE B EBI!IBCTEBX 

GsL Fe C,,, ~2. ·H npoHano]lanac:r. nponepKa nona]l~HHa qac-; , J 'T 

Tl!~ll B ]lBTBKTOp. 

Kpmw roro, nporpauua noa~onana yqHrunar:r. npoxoE]lBHHe. O]lHoro 

aneKrpoHa qepea ]lEa ]lereKropa H ocraHOEKH·a:neKrpouon n npouexy

roqHux BBI!IBCTBSX. 

Ha p11c ~ Sa Hao6paJteHbl cnimrpu a:neKrpoHoB 1l() ~ nocne :npoxoJt]le- . 

HMB Upt!YBEyroqHia: BBil!_BCi'B •. 

.){O.llft 31IBKTPOHOll 1 OCTaHOEHBWHXCH ll i\Ofti!CTOU ~681ri'H, COCT8li1I!J.ll8 

I4 ,5%, a :11 xeneae .;.· IS ,4%. Koa<I~tiiH~HeHr. npoxo:at]leHHB aneKrpouol! 
-= ..... ' 

qepea 5 UU ilO]lHCfOro ~eSHH I! 3. YU Jt61!63·a COC!BBH1I 67 ,I%. Cpe]lHHH. 

3!,iBPri!H 81!6It!pOHOB, np11 npOXO:E]lBHHI! 31'MX o6o:noqeK, YJIBH:&IIIKJlaCL . 

npMuepHo B 2·paaa. Ha arou xe ·pMCYHKe npH:Be]leH cneKrp HOHHaa~HOH

Hux norepL auepr11a a:neKrpoHoB B crHn:r.6eue. 
' 

B ra6.nHtie ru npi!BO]lRfCH peaynirarbl YO]l61IHPOli8HHH npoxOJt]leHHH 

ime~rpoua .qepea 5 uu Cs I c 4/H~HponaHuoa uaq~n:r.uolt a~~prHea. 
Ha pHc. 6 npene]lBHbl pacnpe]leneHMH no yrny uHoroKparHoro pac

ce~HHH np11 npoxox]leHHH 5 uu MO]ll!croro ~eaMa 1l1IH paa:nHqHbiX aHaqe~ 

HHll uaqan:r.uoLt 3HeprHH aneKrpoua, a raue cneKrpN 4/orouon ropuoa

Horo M31IyqeHHH. 

S1)4/BKfi!EHOCr:& peracrpa~HH SJI6KfpOHOll 1 HS!.t]lBHHSH KSK OfHOWBHHe . \. ' 

qacna·aneKrpoHo:B, aaperHcrpHponaHHbiX]lereKropauH,K noJIHouyqHc:ny 

18 
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3flEKTPOHA (M36J· ,.·· 
·~ _; 

6> 
300 

'!1: 
~ 
~ .. 
82ll0 

~: " 

--.:·-

ll 1 
' '-~·. l 5 .. ,... . - ...... 

PHc. 5 (a) .,. HalwieHHe aHeprernecKoro cnenpa aneKrpoHoll nocJie 
npOXOlt]lBHHH CfBHOK UHWBHHi 

I - uaqan:r.Hul aaeprerHqecKHa cneKTP a:neKrpoEoB; 
2 - cinexrp 31IBKTPOHOB nocJie npOXO:E]lBHHH 5 lUI Csi 
3 - -"- ._·· -"- 5 a~u Csi H 3 ·uu Fe. 

(6) - CneKrp norep:r. aHepraH a:neKrpoua B cran:r.6eHe. 
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Yron PACCEIIH11Q 3flEKTPOHA 3HEPrl111 <tiOTOHa (M3~) 
(rPAG!JCbl) 

PIIC. 6 •. a) - 88BIICII.IIOCU yrna .IIHOI'OKparHoro pacceHHHH or H8'CJ8111>

HOR BHBPI'HII 3116KTJlOH8 np11 UpOXOlt,ll,6HHH 5 1111 HO,ll,IICTOI'O 
~eSHHi . 

B) - CUCKTPN ·-TOpNOSHOI'O IIS11y"CJeHHH 3116KTpOHOB np11 npOXOJt-
. . 

,ll,6HHH 5 11.11 HO,ll,IICTOI'O ~eSHH. • 
•• '·! 

~-~ : 

~--' 

20 

... 
B1I6KTpOHOll 9 COCT8BII1I8 0,I675 ± 0, 003,3_. B_ pactteTaX 3tlJ;lleKTIIDHOCTll. 

6N1I yqreH l!KJI8,ll, sa CtJeT p6I'IICTP8UII.II '<_poTOHOD OT TOJlliOSHOI'O IISJiy

tJ6HHH B116KTpOHOll, OCT8HOlll1BllliiXCH .ll IIO,ll,IICTO.II U6SIBI II JKeJiese •. 

BeJil!tJIIHa 'BTOI'O llK1!8,ll,8 COCT8ll111Ia 0,0107 ± 0,0007. ·llpH l!UtJIWiieHIIII 

BKn~a xcnon:r.soBanHc:r. ,ll,SHHue o6 aaepreruttecKou·pacnpe,ll,ane-

HHII 'II a~c}i6KTIUIHOCTI1 l!X pei'IICTp8UIIl1 K~II~T81I1I8!.111 .. CTI1Jib_68H8 (I9/. ~ 
0KOH'CJ8T61!1>HO Cy!.l.118pH8H BWW6KTIIBHOCTI> perl1CTJl8UIIl1 3116KTpOHOB 

COCT81!11Jia 

. [ ;:: Ce~l.(J = O~I?82 ± 0,0033. 

Heonpe,ll,eneHHOCTII saatteanR liOHI!SaUIIOHHNX norep:r.'aaeprl!ll aJieKrpoHa, 

napa.lleTp-01! Q II g t CetteHI!ti TOp.IIOSHOI'O ll31!ytteHIIH ,. npl1JfO,ll,II1Il1 

I\ norpemHOCTII 1l6Jll1tJl1HU BqJclJ6KTl1DHOCTl1 OTHOCII TCJI:OHO OCHOllHOI'O pe-

3YJIDT8T8,p8BHOf! I%. 
OCHOBHue pesyn:r.raru pacttera ag)g)eKTliD~ocrll per11crpau1111 aneK

rpoHOll npnne,ll,eHu B ra6nnue IY ,ll,JIH onura /I/. 
' -- ~ 

Cne,ll,jer OTII6TIITI>, tJTO OTH0lll6Hl16 BWqJCKTl1BHOCTeti peri!CTp8UIIII 

H6t!TpOHOB II 3JI6KTPOHOB ll onure·fi/, KOTOpoe l!CTIOJI:03YCTC~ ,ll,JIH 

BW!l1CJICHI!fl BepOflTHOCTl1 38Xll81'a NIOOHa UpOTOHO.II (2), li6JIOIIYBCTBH

T6JILHO K ~opve pacnpe,ll,e.riemta ocraHOllOK .IIIOOHOB no o6:oeuy .1111meH11. 

TaK,Upll .IIO,ll,CJiliPOB8Hl1ll pesKo OTJIIItJHI:lX pacnpe,ll,e1!CHI!ti (Hallpll.llep, 
F'"") 

l!CC .IIIOOHU OCT8H8D1!liB810TCfl B HattaJie .lllllllCHU, B KOHUe lllllll6HH 111111 

paBHouepHo pacnpeir-nenu no Eceuy o6~euy t.tnmeHll) a6cuJIIOTHue sHa

tteHHH S\QI}jeKTIIBHOCTell perncrpaUIIII HeliTpOHOB II aneKTpOHOB 113!.16HHIOT

CH npl1!.1epHO ll I ,5 pas a, a l1X OTHOillCH116 11111DI> Ha!::::: 3%~ 

Ano_pu llupaxaiOT 6naro,ll,apHocu B.r.SliHOliY- ll D.H.MepeKoBy sa no

nesHble 06Cyllt)l6Hl!H ll ·~CHHUe ~8Y6tJ8HliH. 
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