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Ha 8Kcnep~n.mHTa.JlbHO:!i: ycTaHoBRe "IInoH" [I] • pacno:rrosemro_tt 

Ha ENCOT€ 3200 M Ha,J._~ ypOBHeM MOpsi, BS.U.Y'l'CSI HCCJIB,TI;QBaHV.JI. rj;)'!'v­

ROB TIHOHOB, ITpoTOHOB li H8i1T}!OHOB ROCM:Yi1i8CKOrO Z3.~iJ'""l8HHR })" xapa­

RTBp Rx: BsaHMo.ueRcTmm: c pa3J11!qHbiMR Mi~~ O.w.truto t B Bep·r.mm.JU,­

HOM TIOTOKB RO~BCROro R3n~8HRff ITpHCyTCTBYBT ~OB~HO ~HTeH­

CHBHaH KOMUOHBHTa MIOOHOB (2] . IlOCJIB,!!;HliS' B Ire.tcOTO.PUX CJtyq£t.Hx 

MO!'yT lfil.lliTHp0BB.T:b IIpOXOJi\,lJ;eHHB tiB}.)e3 YCTaliOBicy" O,Ull[fil'qHVi'C' ~<: . .PJi­

J:tBHIIOrO a,r(pOHa, IWTOpi:ffi CRO:pee BCBI'O 6y;neT H,II.GHl'H~ll'Ul}fpGBC.ti: ~-::G.E 

mrou. Upe.n;cTarumeT KHTepec KOJIHttecTBBiniM Ol~eima BlW18..U8. o.rr.:rrno·-I­

HhlX jU - M830HOB B Odi$rli ITOTOR 3aperi-10TpiiP0BaHHliX O,UllliOtiHbiX 

sapm<eHHIIJC a,upoHoB B ycJIOBI!5!X (jlopr.mpcmamm yrrpallJI!I!OJ!1ero m.my.Jl1-

ca ycTaROBIUI "Thron". ,I:f.Jm Q."'OpMliPOBa.HIDI Tpw:rrepa:. TpedyeTC.ff, \.f'l'Odi:I 

RaCRa,JlHJ:lli JIHBBH:b 1 pa3:mtBaiCXUIDi:C.ff B PI0Im38.1Jl.[OHHOM K8..liOpiD1TBTpe 

(HI\) , ox~anrn, no Rpafu!eH Mepe, <reTHpe pH.IJ;a c 8KBI1Ba.:reu'J'Hl:II·,1 

-crn:.CJIOM tta.C'..,'llU .:;?:. 250. 3HepreTWI€CRHtt nopor ycTaHOBRll 1::-300 raE. 

B )(aHHOll pa60Te OU8Hl<a BKJ!a,Ua 0)11!H0'!!illX MIOOHOB )(pOB0)1l!­

JiaCb Mo.ue.mr.poBa.HP.:€tll me rrpoxoi.it.n;emm ttepes l'IOIDI3aiJ;iiiOHHI:rli Ita.JIOpH­

M8Tp. Pac-q~'l'l:l ITpOBO,n:rurn:Cb C ITOMOIU:biO a.JII'OJJffTID, OiniCa.HHOrO 

B [ 3] , B KOTOpOM 1 KCXO,Wi H3 YCJIOBH'ti BKCII8pliNt8HTa, H C I.J;BJr&IO 
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YiiieHl:omeim.a: BpeMeHH ctreTa Ha 8.BI11 c,n;eJiaHH Hedo:ru~l!lYie TI3MeHeHJJH. 
KopoTRo ocTaHOBRMCH Ha HeKOTOpllX ,n;eTaJlf!X MrOlmTMa. PaccrVJa.TPK­
BaiDTC.a: cne~~e rrpo~ecca Bsam~o.n;eficTBHH: 

I) paccealll!e Ha aTOMHID< 8Jiei<TpoHaX ( o - rrpo11ecc); 
2) liJlHMOe o6paaoBaHJ<e nap (e+ , e-); 

3) TOPMOSHoe ns~~eHHe ( u ) . 
I 

4) ~TO.F.OJ;epHoe B3El.HMO,I(eliCTBHe (jf ) j 
COOTBOTCT~e HWPWePBHllY~1EHO BOpoHTHOCTH ITpGHCTaBJIHIDTCH B 
Bl'l,l(e 

W'5( E.!" . v) = F6 ( E.JU, ~) ~~ (I) 
, dV ~;e·; '{;5f (EJ", ~) • Fe;e;~,lf (E.f',v) -;r 1 (2) 

r.n;e Ep H E ~, - Hatra..1:&Hail H KoHetrHaa aseprmr MrooHS., cooTBeTcTBeH­
Ho, a ~= (EJ'<- E;.)/E~. ~~~ F ( E_;..,v) BtroiCJJliD!"Oi! Ha oc­
HoBe COOTB8TCTB~ BUpameHHJ ~ ce~eHRH rrpo~eCCOB, K3BeCTHNX 
>!8 pa60T 8i - 6] >I 11M€10T OJ!€~ Bli,li: 

F (E )= o.fS3GI .i.. (J-, ,E;u• no • .!.v") dv c11' 5 ",_. AJ'" Ep . " E" 2 ~· T' (3) 

rHe fJ = ~jc "'- 1 

F,(E.I",~)=4d'Z:(_;)'(~ )l(I+1)~\l, 
. (4) 

( 4 '· ) l~KJ" .. -a;. 1 ' x _ •-"- y + ~· tn. 2. m ·-·-- Cl1 3 3 . <-R ~ ..i. il · 11•. 1 2. } 
2. • .I" m 1-v 

.J:'He ..• K =183, o( = l/I37, ,e,;, .2.?IB, m 1t . .I"- 1&1001! 3Jleti­
TPO~)f MIX>Ha, COOTB8TOTB8HHO, "l. 0 .;. &1la-ec:JRectrld: pa..w-c 8JieR~' 
!Ia, "z . Jl. A - SaPHH >I mcoo:aoe 'M~Q :eelll9cTl!!l mt, N -~ 



f:I.Bora;a;po; 

•{v-1•[1-~•%'-(1• ';(.')}· csJ 
' (1- ~) [ J'' .,) 1 

, tn ~_::-}iT 1 + A' lt _ Jl 1 ot' , 
1+~[1+~+~1 2. 

/1. 2.t1 1\ 2 
r.ue 6 ,N = 0,125. M!td II' = 0,4 (Tall) , M - M'lcca eyKJioHa • 

.ilJm p83JI!f'!Hbr.C 3llll'l8mrl! EJ"11 ~ 3Ha'!8llll8 Fe•,.- (E-"'))Ta6yJJHpoBa­

RO [4] , a JJpO/<l!e<JtYTO"!HHe 3Ha'qeHRSI Onpe,TI;e.l.IJIIDTCJ! amrpORCHNI:8IJ,HetJ:. 

T!OC!tOJffiRy yCTa'iOBita "'IIIOH" p8riiCTIJRllY8T a,UpOH!I C 3H8pi'JIBll, 

~ 300 I'3B , B ix:c·'ieTax He KMeJ.tO cwCJia paccMa.Tpru;aTn :mepre­

TIFieciWe TIOTe:J:ili MlCOHOB B HK HJilJRS 150 raB. Bepo.l!THOCT:b COOTBST­

CTBYIJm;tX I!pOJ18CCOB ll BX CJ'Mll'l. 1\AA 3Ita'!8mrl! 3Heprllil f' - M830Ha 

B 06JlaCTJI OT 300 )10 10000 TaB I!piiB8.U8H!I Ha pMC. I. Ka.!t BR,I1HO H3 

pl!Cyru<B.1 OCHOBiruM L."J)OIJ;8CCO!vl, C fiOMOmbiD ROTOpOrO MIOOH TepReT CBOIO 

:.meprm:J, RBJIR:STCJ:l TOpM03H06 H3.1Iy'I6HK8. HeCMOTpH Ha TO, 'ITO !Iplii 

3Heprlt!IX i'> 5000 TaB C8'!8llll8 rrapao6pa30BaHIIJ! CTaHOBHTCR 60JI1lll8 

C8"t!6HHJl TOPM03ROrO H3Jly'I.8IDIH, BKJia,J:l; TO:PM03HOrO H3.J:Cy1I8HHR IIpll: 

I18pe,Ua'I8X 'lJ 300 Tall BC8 ;<8 OCTaOTCR rrpeo6Jra,Jl;a!OO\l!M, 3TO CBli3a­

HO,BO-nepBHX1C T6M OdCTOflTenDCTBOM, "t!TO ~ npo:o;~cca napaodpa-

30BaHIIJ! l!a}!60Jl89 B9p0l!1'1lli 0Tl!OCHT8Jl1HO !.WIH8 3Ha'I8Hl!l! V ( :) <;_ 

0, 03) , a TaKJKe !tpyTOrra.uai<lll\i!M xapaKT.OpoM 3HepreTl!'I8CKOrO 0!18RT­

pa MBJOHOB. K aToMy Eorrpocy 101 BepHeMCl! lllllte. 

B pac'!eTaX rrpm.reHHeTca rrp!!6Jmlite!me, corJJacHo KOTOpoMy o6pa­

soB8.BillaJicH llOCJ18 B3EmMO.n;eitCTBM MBJOim BTOpH"tffiM "t!B.CTM:o;a C"G:I'ITa­

eTC.H n9KBHBali6HTH:HM" 3JI8KT:p0HOM. ,If.Jr.H: OIDicaHIDl pa3BRTIDI cpe;n;He-

1 ro MeKTpo~JrnTHoro KacKa,IJ;a B !teJiese HCllOJTh3yeTM c.ne;rry:roii¥lit 

; JipK6Jtm<eHHBJI <!JoPMYJ!a OTTa [7} : 
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r.n;e t -· r.JIY6MHa TIOI'Ji0THT8.l1JI B p8..Il;l4a.rr,:I10H.B::HX 8~ • 
y • t,_ ( E, /(E + E)) , E - E.f e,3,c- Kpl!T~<'lecF.aJI 8Hepi'I!H BemecTBa 

n r .. rera::;JieR'l'J)OHBOJI:o'I'a.x, E., - ::mepriDI '1:!acTmJJI, mrn.u;miPyiDme:tl: xac-

r.n;e n. = 1,2; 1\
00 

= I, 22; 

K, ~ O,I3 

(7) 

K., =-0,9 Ett (O,I i! + I); 
(n (O,Il + I); K20 ~ - 0,9 

Ka, = 0,7'! ere (O,Il +I). ~ - MIIHHMa .. '!.bl!a!i BH8PI'IIH BTOplf'l-
Hii."': -qacnm, B .JJ'.liT;~W, '.2 -· aTOJViEclfi iWMep B8m8C!'Ba IIOrJIOTHT8JIJI. 

(8) 
B Ha.rn:ax p;J.t;'te';·ru~. :;..~!)XO.Ilff ns yeJiomrti ~:w..:.ue:pmvieH'.i'd, JJTlliU'!:r,E .• :ffiHM 
8m-.rn.T'¥..H 13TOP11"t!HE.x tiac'l'IDJ; rrpmruJI&lr...s.cr, pa:BHo:i1: 4 MsB. Cpe,rr;;nre Rac­
;EJro.rr>le 1\IJ ;:._;_de, _p .• tr~C'll1':".:.·.:n;;.N8 ·p ;~~BJ1CS8 ITV 8TO:f! G:.'O:pMJ'f"Jr:e .~ Tpex 

M~i rrpoBGpic::· artr,)i):-;.·~N.a. UH....-TIY L.'J'OB848Hhi pac~OTH ,IT.Jlff ycJioBH~ 
aRc.m:epiD"AeKra [8] , r.IJ;e HOHnsarummrni1 Ka.Jiopmt.e'J'p, ·cocTo~ zs 
I2 ,PMOB Zt8JI88a TOJirliHHO:f.i: ITO I2 CM HB.Jl\,IJ;IlA, B, COtf8Tam:rii G JJ:BY'MR 
hlarHHTHlll"M CII8RTpOM8Tpa.Ivru ITCIIOJib30BaJJ.CH W!ff H8M8p8HID3: TOJitnro­
BOrD CIT8RTpa 0~0~ ~ - M880HOB. roprr80HT8X~Horo ITOTOKa MIDO­
HOB. Yrr~ UJI.1!TYJ1:0C Q>opM11p0BaJICJI IIpH Ha:"'I.!Nl1IT ~ 15 3KBH­
Ba.JieHTHi:lX 1ffi.C'r1-II.J: B 'I'p8X:. . H dOJI88 pH;D;ax • .IJ:eT8RTOpaJ.'II1 HOJ-IH3aJJ;~m 
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CJIY)!OL1TI IIpOliOpUTIOHa.7l~HH8 Ra.Mepu. H Haumx. :pac-qeTaX npl! UHa.JIOI':l1'i­

mL'C YCJIOB!".JlX npm.~ei-I.FIJICJI rOpH30HTa.JU,HRtf HH'l'erpa..n:niD:.Itt CTI8K'l'"[l o;rr,u­

HO"t!H1DC t1IQOHOB [9] ~I3Mepe:mriD1 B yr ... 'IOBO'·A IDITepBaJI8 87°:; (:;}<. 88°. 

PesyJU,TaTH pac-qeToB ITORB.3atru Ha p:Fic.3. 3;n;ec:s rrp:;.me,nem.1 pac'Ie?­

lillfi TOJPIROBUH CTISR'I'p H3 [8] (n:ylmTJipiiD..ff KP!tiBB.H), KOTOphlft XOpO­

IllO COrJiacyeTCJI C ?KCIIep:mvT8HTELI1bHHMK ,Uai-n-rill~IK, H Ham pac-qe.T 

(TO'tfllli). I{ax BIWIO !13 plicymm, 1!M88TC.FI xopornee COI'J"L..<:t.CHe., 

B C..liY"·-Iae aRcnepiDileHTa.JThHm1 ycTaHOBIDI ''ITIWH" B pac'tie~ax 

TipiDJISH&JICJI CJ!S.nyi~ Cl18KTp ,IT,.JI.ff BSpT:HKa.Jl:&HOI'O llOTOKa O,Il;IDIO'tiHl::lZ 

f" - M830HOB l2} 
(J) 

'laC' .. Trrx 
c;·.;llc-r~?. c 

npli 6 = 0° . PaccNaTpllJ3a.JUIC~ l'vllOOHH c ::meprneii BilliO'fL .n;o 

3 • ro5 raB. PaCC'tiHTa.IiHID1 llliTer:pM:ol:Illii: CIT.CKTP 8H8PI'8TH'CJ:eCRMX 

IIOTep:& jU - M830Ha B o6.Jracni E -9 300 rsB .UOBOJ1bHO xopomo OIDI­

CHBae~CH BHPaRSHHeM: 

itpY! 6 = 0° • AHaJIOI'li"t!H08 :Ell:ij)8JK8HY!8 )J;.<IJI Oil'Jl:,Ua8MOI'O C!l8I~'l'p2. 9HC11-

I'OHJ:l,Il;8.TI6l:lli.ff B }11{, T.e. MIOOHHHX 'rOJI't!EOB 1 1IM88T mr.n,: 

)J.7Lri C:TICI\:Tpa TO.ll"S'ROB 1 oQycJIOBJI8HHOI'O TOJlhlW TOpH03HbiM U3JT,Y't3:8IW8M 

MIOOrta, l10Jly\{8HO: 

., · -2..42.7 to,oo8 

N; (~E(r•~">))"(s.6oto,w)·10·\s.) . JU,. 
~oo Mi!:. cr~p. c. Sooa/cM:a 
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H:;~ cpa:s:aeH.MH (II) n (I2) c~1e,rryeT, 'ITO omciaeMble M!OOHirue TOJI'!I\H 

C 8IIep?BSil: ;;;- 300 .rsB B 88% C.7IY"lJa€B 6YJIYT odyCJIOB.II6H1I IIOTep.FI-

MM .Ji.A. - M930HOB 3a C'ti8T TOPM08HOrO TI:3JiyqBIDIR, a IIpH 3FiBpi'OBb~,!(8-

JI8HIDJX ~ I500 l'sB .UOJIH UOCJle,ItHero COCTaB.JTJIBT y11.e ,..., 93%. 
On;enm~ B..r.:n.mme :;rw1o_.m;u'1, HaJraraeMID:: H<:.i 0oi.JMKPOBa1llie yrrpaa­

JIJ~ero ~ThHIY.Jll)Co'1 YCTaHOBim Ha omr,n;ae~ CITBRTp Jo.i - Me30.liHU:l{ 
TOJ!tiKOB. lianOMHID:f, tt':l:'D B ~e JCTaHOBRH t'IfuOH" 8Tl! yCJIOBim 
Tpe6YJOT, ·r~w6t..r RaC:E"~a.r,;, pasMBa.n.rnrl1:CH JJ HK, o:x:aaTHBaJI, rro I(paJI­
Hefi :r..mpe. v.e-.~."Rpe pH,I(D, J~eJiesa rroporo~,7 perncTpau;IDr n. ~ 250 0ItBH­
Ba.Tlen~FJiL.C ·:;,acm~~ lJ,l~v;pep8ffiUt(.l.)'!bH:bl:8 TOJll:ITWJ:l.:lB CII8RTpH )I,TUI 

2:·:·•.": 8!{)3;:'}3-J,.:f.eHTHllX t.Ia0Tilll :rJ:}JM" pa3.JllPIHHX yCJIOEZJIX Ha Kpa.TiWCTJ) 

E)litl8,1J,E:R!{ Ua PHC .1. Ka1i. If CJI8.IJ;OB8.JIO Oi!:lli,JJ;aTb, H.aCi.)J]J,Ua8TCR: 3a­
:m:W:l-II1110CT.b o;;::tmaeMOI'O CIT8RTpa MIOOHHIIX TOJNKOB OT YCJIOBID! Rpa.T­
ROCTH IT_l)1f O,Il;HOi/1 H TOM Jit8 3Ha\f6IDffi ITOpora Ha pH,IJ;. 

0TM8TMM, l!1'0 llrvi88TCH 3a.BIICHMOCT:O li OT ,II;HCRpeTRHX YJ)OBH6!1: 

IIOpOI'a Ha psm:. llifTGI'pWI:OHI:l6 CI16KTPH OJKH.®,er,•iHX MIOOffiillX TOJI't!­

ROB C yc,•IOI!MBM Rpa THOCTH K ~ 4 H IlpH pa3.,.~'tfll1JX 3Ha'll8HJ!flJC ITO­

para Ha ~ rrpMBe~eHH ~ prrc.5. ~ec~ ~e ~m< cpaBHeHRH rrprrBe­
;n;eH l1!3Mepemoo1 Ha ycTaHOBRe "J1E:oH" IDI,TBrpa..lThmrli: CIISRTP 04HHOti":"" 

!IL.."{ 3!lpP.:<Ol!HJDt a,I(pOHOB. KaK MO.I(yeT H3 puc.4 H 5 Ilpl'! 3Ha'IOHl!JlX 
CJ!Tvli:vapuoro ::.meprATnecRoro nopora Ha HK E rrop.:s IOOO rsB, 
BK7Jfl,I.\ O,D;HHO'tfilNX j1.t - M.830HOB B o6rqffil: IIOTOK aaperncTpHpOBa.H­

HI:lX O,IUlliO'lliliX 38pmit8B1IbiJC a,:n;pOHOB aaBHCHT OT yCJIOBllfi> F..B.Jiarae­

MliX I-\.aR Ha MIDiiD.ru:&HyiO ,Il;JmHY RaCRB.,JJ;a, Trut H OT nopora Ha p.a;n;. 
TaK!IM oopasoM, B CJJY'lB.e ycTaHoBKl! "lli!oH" B RHTeplla.![e sHeprl!l! 
300 ,. E < 500 raB nparcTI!'Iecltl! ~oJlllCHI,l oTcyorcTBoBaT~ .f'l - Me­
soHHHe TOJI'liDI, a B o6J!acTI! 3Heprml E <:-- 500 rsB me BKJIM B 
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o6meM TIOTOK6 0~0~ aapg&9HHHX ~HOB H8 rrp€BHIDa8T 1,6bj~ 

B 3a.KJI101I:eHHe aBTOPH mpa;KalOT 6Jlaro,napHocT.b B~B.Amrurny, 

lf.C,fur)laoap.aHY I'! S.A.MaM!i!,JJ;JKa!!Jll!Y sa UOJ!83HHe odCyli\!(8HIDf, 

• 
~-..· 
0 
0 

' ' ' 0 

~-~ 
cc" 

~~---~~~----~~--~~~,J 
s 7 flJ

3 2 3 s 7 f(J~ 

3Hepl.U..2 .A/f.COHO (~f,} 

' 
Pnc.I BepoHTHOCTH pac~~TPKBaeMHX npocieccoB I'! KX cyMMa B 

3aBI'!CKMOCTI'l OT 8Heprnl'l MIDOHa ~ nepe~8MOH 3H8prnl'l 

"' I50 rsB. 



··f 
I 

'I ::r,;~ 

~ I 
> i 
" I j .It 

I 
) _____ .. ~--~ 

G 10 ZO 30 
ii.yfiuHo (8/->'<().eC>.~) 

P11c. 2 ?aGc'lffi'l'amrne rro (Dop:rvzy·:;:re OTTa aJ!ei<:Tpm,rarmrTHHe Kacl\a,I(­
mre KPHBHe ;J.JIJI pa3.11£rtll1UX 8H8}!l'Hli. MHif"ill\Ia.II:&IIaJI 3HeprM.FI 

BTOj)JPllTblX -qaC'l'HI.J; ~ 4 L'isB. 

• 

--- pac<teT [B) 

\ 

3 s1Kf' 23 5 
3!iep7-u.!l roii'IKO (/38) 

P:!C.3 'l'OJI':ECoB:U8 C!I8J:T].JS iiTIOOHOB 

a) TiyHJ\Tlf[JHD.JI J:pUJJaff -- pa6oTa [8} 
6) TO\D:Gr - nam :pac't!eT • ID 



' " 

235';.1(} 2.3 
)H€p 'l.IJ.!J TO I\ 'I fiG (TJ/J 1 

Pn:c. 4 .Jl:IDPPepelD.UUlJI:bHLie cne&Tpll ~aeMLtX MPJomnrx: TOJitiR.OB 

,UJIJI n. ::::. 250 l:Ja.CT~ npz paa..l!lPnnlX yCJIOBEHX Ha KJ?B.T­

HOCT.&. 
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- f-.fOIIVHU 

511,; 23 5~ 
3 He p "Z- u 8 aJa> 

Blllc. 5 llHTel'jlSJThlllle cnexTJ>H: 

a) OD,ttaeMUX M!l()mnn;: 'r().)p~ROB C yCJIOBHSM &pa.THOCTE: 

K ~ 4 1:. IIpR pa.SJmlml:IX SHS.'tlemurx. nopora HR :ps:m. 

6) O)IHIIO'IHHX SaJl""eHli!IX a.IJ;POHOB, Jl3Me:peHllliX Ha yCT9· 

R.oBRe "IJ:e:oa". 
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