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AHI!OTAUl!.H 

CoC'J.'SBJieua nporpar.wa .n;u paoqe«ra ceqemni IJpBMHX )ll3ynrJR-

1tOHRHX peSltlld nepe.na~ B npuomsaemuJ HYJieBoro pamtyca .net!cTma 

H 688 yqen CimH-Op6M'r8JI.WJOro B3UMO,ne:£ictrmts B lt8R8JJaX penKUDR. 

flpH COC'l'9B.1Ietnnl npo~ HCUOJIJ:30B811 r.-ro.n SCK8K8RHIIX f.OnB. 

q,.opwf .. ~urrop nepepamroil HJm no.mcaaqemron naJW J':lllln!C.Jl.R8'1'CSf m> ue

'lOJrY rneu.neHHBBr8 C MCDOASOJ.'J8Blii8M IIO!'elll'm&ml rapMf)l1iJ118CIW1'0 

OCUHJ.UIJI'l0p9. lfeupaBHlli>H08 8Cm.tl'ftrmtJ'q8CKOC IfOBe,ItemJe BOmJOI101 

{flynttl.llm P&pMOIDI.aBOI'O OCIWJI1Ul'!'Cpa ncnpanmte'rCSI 38MeHOfi e~ IIpH 

ooanmx paootfomnmx c¢ep21a0Kol ti;yHK~Utel Xatmem. 



B DOCJieJl}IHe rO,lUI npJJMHe pe&lCllHH CT8Jm O,l(HHM W3 OCHOBJIJQ 

HHCTpyMeHTOB UO BSyqeHHm CTpyK~~>Y ~· B C~S~ C KHTepeCOM• 
\ 

nosHHKIImM npm mcc.n:e.nooo~mm KJiacTctpao!t c~pyt<:~ypu H,n:ep, sr,Il;ep, .·1 
. 

,naJieKIDC OT mnnm ·~'1'86H.n.HOC'l'H, 8 TBDe BOS6YJK,n8HHIIX COC'l'OHHHH ' 

C 60JibWmM CDHHOM UOHBHJISCb HeO~COnHUOC'l'b B HSyqeHHH peaRUHI 

MHOrOJil7XJIOHHO! nepe.n;a'CJl'I. llpoc'l'etbu~e peata.um 3Toro TMna - s'l'o 

peaKUHH .n;ByxHYJt1IOHHOI nepe~811H 'faDe, KSK ~; J) J {j<e ~ f}? ~e; 11) 
{t, p) 7 {I:; n.) • B~Pmcnemm .IUJ{r4~epeHUI1'8Jil>BHX ce11eHd TaKu 

peBKOR~ B p8MR9X DpSMOrO M8XBHPim~a peSKU!~ PI nOCBHmeH8 HSC'l'OS

U~ pa60'l'8 • Tart "e, R8R M B CJiy'll:~e pea~ O.F:HOHyR'JIOHHO~ nepe

lt8l'.:M, B CJ"zy"qae .llBYXByRJIOHHOI rreptl,ll8tm JOII88'1' MeC'l'O K8K DpHIIOI 

MeXSJmSM cpyna, f!'8R :tJ npyrMe MeX:lDSMT:l, H8rrpMMep, RHC:SHBBimH. 

3Tl1 npotteCCH He1!8I'KO O'l'Jmlllf'n .JlP:rr M ,IU>yrB, '1'8K K8K yrJIOBOe 

pacnpe.neneH:we npo.nyKTOB peaRillm l)npe,nensre-rcSI nepe.naHHHM yrJio

BHM MOMeJI'l'OM, KOTOpd, KaK lipflBlUO, TOT J{e CaMHi ltJifl STHX .nBYX 

rrpoueccon. KpoMe 'fOro, TO~OCTD :B B~C.lieHH~ SOCOJIDTHHX ce~e

HHW :vrs-sa :wcnonsoBeHHH pasm;rcmN< npM6mutte~mfJi He nosB01I.fleT npo

necTir pasmrqll!e MMmY )myMfi MeXaH~sMaMitT peaJnum.. nosTOMy B ~n

ne~me~JI MH tiyneM paCCM3TpPB8Tlt TO JIDKO M8X8HHSMH CpHBB, np:P.Ili8M 

n ero npocTo~ Bepc~w. a WMeHHo 69s ~teTa CRRSM KaHanoB, Tpe6ym-

/ I I me~ Tpyno~vx oacqe~on • 

B OTRW~e OT peaKUHH OnHOHY~nOHHOI rrepe~a~m, !'~8 AOnycxa

eTCSf npOC'1'8J1 $SKT11pVT38UMH ceqeHJJ.:t H8 KmHeMaTM'IeCicyD H C'l'pYKTyp

HJllO (cneRTpOCROIImli:eCKYJO) "ti3CTkl, )eaJQltUJ ,1J;ByxHyitJIORHO~ nepe,naliH 

HJJieDT 6oJiee C.JIOJUtYI) qJSRTop~samno, T&K KaK nepeu;aHHse HYK1IOHH 

MOryT IIOD8C'l,Y, B p33.1Itl~I>te CI1CTOHJMJI .rr.n_pa · tv11ill"JenH • I101"JiitiMO 3TOrO 
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.JlByxHyKJIOHH11e peaia.lD nepe,ll811B c•rxB'l' ue!'O.llOM .JlJISI msyqeHHa 

npocTpaHCTBeHHHX Roppe~ S -~oc!'OHHHH napu nepe)laHHBX HYR

noson B KOHe~HOM a~e. ~eno B TOM, qTO BOXBOBSS ~YHKUH& OTHOCM

!'8nLHO ~eBBB napa uyKJIOHOB B ~~8X H8JI8T&DmKX ~CTBU T8KHX, 

KaK J > i , He; , uaxo;llBTcs: s ..f -coC'!'omm•. 

. . 
~JISI KOHRpe'rHOCTH U npOCTOTU :5y,neM paCCMBTpUBSTL peaKUI'IlO 

;4 (a, 6 ) B 11 a ~ t + ~ • )l~arpaMMa -fi (Q, I) /3 peaKIUm 

npe.n.cTan.neHa Ha p~!C.I. CornacHo oroti .InrBrpaMMLI, qacTli'fUa IL , 
t B :vrc~:a3:vmuam:& noJieM n.n.pa - r.nnnemi A , pas»a

JWnaeTcJI HB -qacTmzy _,£ li l:IBCTIJUY cr , 
oqacTm:ta :X aananmaeTCJI sr.upoM A , qac'tm

ua g ncKasae'.rcH nona~ KoHetmoro S£m>a B • 

X 

A 
PHc.I 

Ce1:1euue JJ)UI A (Q, g) 8 peaKUEH cpWlB B cJiy"qae .llBJXHYKJIOHHO~ ne

pe)la~ COBUQn88T C BUP&EeHHQU ~ O)lHOuyKJIOHHO~ nepe)la~ / 2/ 

1'1 liOE8T 61l'l'L npe,nC'l'SBJ18HO B CJI8J(YI)U{8H ~OpMe ( OOOSH8t{8HWI HSXO

~cg B COOTDeTCTBM~ C pmc.I H 2): 

(I) 

HaqaJIDHOe COCTOHIU!e Ko:ne~oe coc'l'OSIHl'.l'e 

PHc.2 CXeMSTxqecxoe npe)lCT8EJI8RHe peaKQBm nBY%HYKJIODHOI 
nepe,u;soqm, x 1 - nep:ed lfYKJ:OH napa, :X z.. - BTo-
poi BYKJIOH. 
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- BOnHOBNe ~y&KUmH H8~8HI>HOrO 3)l8CI> ~· rz) H 1} rr;} 
m KOHetmoro R&HaJion peamnnJ, 

OTBetCTBeHHoe sa nepexo~; 

q&CTlfUel ( m HJKJIOHOM X 1 

8 ~ ~K, + ~ ,( z) - B8811MO.I(e«CTBH8 

VtJ t - BSBHMO,neftC'l'BMe MeJUJY 

• KaK M B mo6of1 npSJMO~ p88KIUm' 1 

BIIII01IHJim'CS: Ilp8BH1Ia OT60p8 UO CIIIfHY, tle'l'HOC'l'H H H80CrmHy • Ec1m 

ft ~1 ~·f tf H -lz. .S2 J•t ·t). 6CT:b Op6H'1'8JI])HHe MOMeH-

TH, CimHH, IIO.nHHe MOMeHTW H MSOCrnmH ,IU3yx nepe,II9B88MHX HYRJIO

HOB1 TO Op6JJT811JJHKJ1 MOM8HT., cmm, .IIO~ yrJIOBOi3 MOM8Jrl' M HSO-

c!'H nepe.n~•o«~ap~46~: 
L -::: r: + f2 .s :::. >i + s-L 

-> jt ~ ~ 
T -: -r:, + iz • llpneM 'Y = 

r,ue 'j A- 1 \1 B - cmtw Sl,llep A H B , T. e. 

I ;}A - 'J g 1 ~ ~ ~ ~A '1 ~.~ 

\ 
< ..., ~ ;- -~ - T, ) ' I - I ,1; -t I B 

fipaBHn& OT60p8 DO C8HLOpHTM H IIpRBe~8HHOyY ~300DMRy HMemT 

BH~: /J. v = {), + !2. ' A+=~ -iA :: 0;-+ I 

' 

• 
Ms-sa IIpOC'!'p8HC!HHHOI CHMMeTpHI 'ISC'l'mt Q Ttl C ( .57- COC'l'O.fi

Im.R) mura.n B pesiQ.llD) ~am naps c S' :w 7 y,non.Jie'l'nopam~ 
COO!'HOIB8ImD T + S ~ .1 

llp8BHJIO OT6opa no ~8'l'HOC'l'H MM88'1' BWA! 

Ms-sa TOre, '1'1'0 napa nepe.naeTCR B $ -coCTO.mn'J:R O'l'HOCET8JID-

HOrO ABlmem;s, 11 .,. fz.. + L paBHo l!eTHOMY qncny, noaTo-

tJ 71;;: (-1) L 

llpH BHq¥.CJI8HHE ce~eHmH peaT~~ ~yxHyKBOHHOI nepe~aqu BH&

JIOrH'tJHO CJIY'i810 O)J.HOHY!\JIOHHO:fil pe~I~Ml \ Heo6xOJJ,HMO BHIIOJIHHT:D B 
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(I) mHTerpmpo:eaoe no BHY'.l'P8HHD Roop,nmHa'l'aM RJJl>8 1\IHIDeJm A 
npm noMOlilH pasnoaeuu BOJIHOBott <Pvmaum SI,l(pS B mma: 

ct;:s (?f,t)= L B(r :;r)~:~~ ~ t~ (r: fz) 7 Tat/g<zl 
•' ~ fJT'J~ L 7• J_J ]gji(B 

3,nec]) cj:>co.,r { t) - Bo.mo:aas:r (ly:na.t.HSJ Sl,lij)B A B cocTOSHlUJ 
II ~ mT 

~ ,1; , f" - ero BHy'l'pemme Koop,nHHaTH; T(/ :y 
- 8HTHCMMMSTpM30B8HH8H BOXHOB8H tpy.HKUHS nepe~SHHOM napw B KOH-

tliErYPSUliiiO (.::::. (n,~j t J12 fzj 2 ) CO CDHHOM ~t-? ~ H 

f2.. - COBORyDHOCT:& ltOOplllfH8T HJ::CJIOHOB t-1 S 1 i 1 H 

1'2 t 2 S 2 • Bemrcnma B{J- :YT J , uaseaeMB.s: cnen-pocxonm-

~ecxo K0~9H'l'OM (Cit) , onpe,nl!U8'l'CJl BJatp8K8HH8M : 

B(o7r)= ~-~~fcpT.~, k)& t;rr:r}~N~: (ir,?,J JrJi:ii~ <al 
~BirB 

B :BHpmteHD (2). CK H8CY'l' D¢JO))M8QHIO 06 yqaC'l':syJOt.ItmC B peaR

Ulm a:npax II m B ; ~u me ltSXOJJUl8HBH Heo6xo.nHMO npmBJie

K&'l'J. p83JDrtniH8 JUJ;8p&e MO,Jl8Jm B :t8BH'CJDIOCTM OT '!'Oro, B KBROft 

o6nacTH ~ep msyqaeTcs peaKQRS. ~lng uo.nenu o6oJioqex CK coB

ua.n8D!' c '1'8K H83HB8et.tlam' reseaJioPnecxm.m Kos(flfmtmeR'l'm.m, ICO'l'o

PH8 -radyJmponaHH n L-S c:MsH .nu If -o6oJIO'q}(H Koa!fOM 

11 KypaTou I 3 I, a .nm !) = 31:~ m 5/2 o6oJIO'tleR B j ·_ rJ cBS-

am Taysepou m Xap.llH I 4/. llo,nc'.l'amm BJ:lpDeHme (2) B (I), nerRo 

DpOB8C'l'H mr.rerpupOB8HHe no f B MS'l'pJifqHOM 3118118HTe, IIpH 3'1'0~ 
HC'18381J'r BOJIHOBUe (f>ymmn SJ,Iq>8 j} • B OCTSBIIIej!csr tf!YHKUlm' nepe-
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~aHHO~ napu ~~~ BKn.8HWM ~acrm, 38BMCHmHe OT npOCTpaHCTBeH-
~ .. 

HKX, CrmHOBHX lt:I :V.SOCBMHOBilX !COOPillffiB'f B nepeA.JteM 04J.' 

8H IC L-~1 CBSISH: 

1,~rttJ,: 1{~ J iUL~Jr~;;)®Js]:r 1T 

CBS-

(4} 

S)teci> [!! 1 ~:1 -Koal]lflllllll[eH'!' nepexo.na O'l' } -i I< 

L-S CBHSl1', ~ 
1 
'j T - 'CimHOBBR m Hsocn~IHOBBH BOmiOBHe <fJYHR-

um~ nap11, <frt. (ri; r;) - He oeDutaH nepecTaHoBo-cmofi cMM-

MeTpHH npOCTP8HC!B8HH8R ~aCT~ BOKHOBOI ~YHRUHH napa, qeKTOp 

BOSHHK8eT R8-88 yqeTa ~eKTOB 8HTHCHMMeTpH88UBB H p8B8H 

1 d ' " ~ ecnw n, c,j, = f/2 ~)l 

{2 ecnw h1 t f1z Hm ~ {:: fL 

.IJ.IDI ,II,BJibHei~mero mtTerpiiipOBBHEH B M8Tp1tNHOM SJieMeHTe H806XO).UWO 

pas~eBKTD OTHOCB'1'8BDH08 ~BRZ8BH8 RJKnOHOB n&pH ~yr OTHOCBT8XD

HO )lpyra H .ItBDemte l.l8H'l'p8 MBCC napH. B llBHHOI pa60'1'8 11.11H S'l'D

ro HCBOXDSYeTCS MeTO]I, rneH~eHRHHra / 5/, B K04J.'OpOM ]I,nR ]I,BHEeHHS 

na.PH B Sf)JJ)e 8 mcnoJibaye'l'CH noTeHI:lRiall rapMomrrrecRoro ocmur

JmTopa -qacTOTH Y , npH'tleM .n.u ee onpe]I,eJieiDUI oemcsr ,n:se (fJop

MYJIH: v -1 ::; 0,~ A I/3 + 0, 7 H ')),_, = I,OI A I/3 /6/. 

HenpaBMHDHoe aoHMnTOTnqecKoe noBe~enme ~YHKnwM rapMoHEqecxoro 

OCUH.UJIR!'Opa HCil:pBBIDWTCH 3BMeHoti ee QJYHitUMeM Xam-cem1 ~ L (j ):r) 
• HMemme~ npaBHn»Hoe ,aCHMBTOTMqecKoe noBeneHBe, 

onpe~enHeMoe BOnHOBHM ~tcnoM /.( : 

k~ fi1~i. , r.ne ~ p, - aHe:prms: CM3PI napw 

B ll]ij)e B • 
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B C.JIY'l88 UO'l8HJU!8JI8 rapMOHM1JeCKO:~o OCUHJIJUITOpa nepeMGHH:We 
--4 _, ~ d f /4 "'="""') r : f 1 - rl li " '= z ( f; + f'l npOC'lO pas;nemmr-

CS npH nouou npeoCSpasoBBHBJI TaJ.:bMH-Mommtct<:oro : 

cf}J~ iV = [ <fn.r, (~ ) §?) _(F~z E'z [i;)] :L = 

L_ <~.f. n,e, L !11 Awll>[ ~;..(F/Ji].® tN,lfi fJ]: (5) 

~~ ' 

MoDmHCI\01'0 , h- - rJIBB.ifOe KB8H'l'OBOe -cmCJIO OTHOCWl'eJID-

Horo ,l{J)Demm. N - rnaBuoe :tt:eaHToBoe tmcJio ,IU3IDiteBWI ues'l'p8 

M&CC napu, ) H f\ - Op6H'r3.JroHH8 MOM8H'l'H. 

</>11 ). {?/-./2) - cPYJIKUHS rapuomrtrecxoro OCllHJI.J!R'l'Opa, omrcHBSto

mas O'l'Hocwrem.Hoe ;nBUeirne ayKJio::JOB napu B s.npe B : 
<fn>. (PIJI) ~ ~u;A {-}_ ~ ""z) Y>-;., (;:) 

1NII. ({; t)- <ftYHRUIHJ rapMOHHtrec::toro OCUMJIJUI'J.'OpB • OimCHB8lOmasi 

)lBDeHHe ueHTpa Mace naps B H,!CPe B : 

1Ktl ( rz i!J-== v;" (2LI l<z) y;• {;) 
~ 

J1JJJI :n'1'8rpMpOB8ImSI no t- B (I) C1Ie.nye'l' '1'8:De BB;It8JIHT:D OTHo-

cwrenHOe nneoe HJKJIOHO·B naps B HaneTaJOii4ea qac'l':P.rUe C0 • 

RO'l0p8S npe~01I8r8e'.l'CS H8X0~81~ B ~ - COCTOHHMH BHYTpeH

HerO ,llBD8HBSI: 
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r o,g - tPYJIICWIH r&_pMOHM'!eCKOrO DCUII.I.l.l:lftlOpa C JlyJieB~ Opd:H

'1'8.1Il)HJJM MOMeH'!'OM. Tor.na LfH'.r8rpJJpOB8BBe no yrJiaM r D 

8MII1IH'l'y,ne (I) npKBO.lUft B CBJty oprorOD.JJLHOMB C~E'tr9C:KPJX ~ym\-

UHI J ycxoBmo A .';:: 0 , 11 = L , a ml'terpupoBBHBe rro Mo-

1!Y1m / P I CBOJUftCJI K BJAHcxexm :eapaeJms: 

JL. ::: J ?J;,
0 
{i V t 2

) LJ;;~ (~ r/r 2) d r- r-1. (6) 

B ~aHHOH pa6oTe ucnoxh3YeT~3 ·npM6nxaeame H.YJieBoro pa~

ca B88DO,n;eiC'.l'BM, :RO'rOpoe 881CJJIO''I88'1'CJ1 B CJI8.nyiOnteM: 

,UJ.ISI HOJliiiiPOBOtmOI fi()Cfl'OSIHHOI ~1 . li011J118eM C118,JtYI)tnH8 nspae-

BWI: ~. = fd/{VtK,fVf,>(J"f.,!>{Lf:/!V=' 

-~ frlf ~osllf-//) ~ (? ) 

r.ne £ - aaepr.VI.fi pasBaJia a -..1j• t + De • 

Cne~eT SBMCTHTD 1 ~0 pac~e'l'H~ ·~eqeHM~ITO MCTO~ ~CK8X8HHHX 

BOJIH CMOT9M8TWtJeCin1: HID!e 3RC11ep:mJieHT8JI:&HHX Ha 0,1U1H-.UBB rropsr,n:

KB, 110S'l'OMY 06H'UJO 8H8Jm3kJpYIOT O'l'HOCH'.l'81IltH09 IIOBe.nemfe cerie

Hzm m ~o BH6Mpi!II)T Tart, 11'.l'06H fii)Jiy1m'l'l> co:erra.ne~me c sitcnep:w

MeH'l'&JII,HHM Oe11eJmeM ITO 80001liOTHOM B8Jm1Uffie • 

B HTOre BCeX npeo6paSOB8Hl~ H BHTerpHpOBBHHH B (!) (no.n

p06HOCTH CM. /7 •2/) nOJIY1IBeTCH C:IC.n..YJOUtee BlllpruKeHHe ]J)IH ceqe-
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r.ne {~ AlA TN /Telll3 ) - Ko:~DJ:lKeH'l' K.ne6ma-rop.IJ.oHa, 

. tz L ~1 

6{_ siJi{J fr ft¢1 j r L I JL.J-
7{ K.c.. It&~-/.. npH 9TOIII 

Jt .. M= ti ~~; )~ttL ft;'f()j 

r; :"' =: f»e .. 1) /·-f't-L c:- ... y U( Ltr~-vo./~ o){4 L oo/t, o) 
Ut rg t+IM}! 

. . 

Pt; (61) - npmcoe,nBReHHWfl nommoM .rrexas.npa 

Je.~L = /kJec{f 1') L{s/Jr(r) 1t .. {r-) 
2 ~ 

EcJm pasMepHOCTl> RJc ro4 
M3B

2 ~ BRJilltm'f:b B CJLs "J T 
liJ M8118pstf:& C81!8HlfSI 13 M6/CT8p8,1J;B8K, 8H8PI'D - B M8B8X, ,nJmBH -

- B (pepD, IISCOII - B 8;1t11Jmli8X M8CCII IIpMOR&, TO 

r-' fo•fe K1 R/ 5'- 1 / z 
oi-!llu_(&.)-=- '"-ru, A 2 • Jt,. 

vJ Kc.. v?~-L 

'l. 
Tenep» ~~ liJSMepgeTCH B 8~8X !04 Msn2~3. 
kis11araeMas B .namrott pac>OTe nporpaMMB 1J Wf lv' nwmcJISie'l' nap

nHa~soe ~~peHUH8HDHOe ceqeHHa 

!do) _ 
la£" LS~T-

(9) 
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EcJIH 110 DpSBHJI8M 0'1'60pa .IV!R I<OHRpe'l'fJO~ pe8KIUU'f ,UOIIyCTPl'MO HeC

KO.Jibl(O suat~eH:d K})8HTOBHX 'qHCeJI L S 9 T na:pK, TO Heo6xo.nn

Mo H8CKOJII,KO pas o6pati!8'fhCSI I< BII'IPJCJI8RR.l0 ( d~ .2.. ) L S ·'J j M 

cJioxwrL pesynTa'l'l!l .Jl)IH no.n:yqemm noJIHoro cetteHM.a: rio-;/J ..Q. • 
. z I A I 

'BeJiwmma bs r B BLIJ)Ueav.H (9 ) ;nJISI IV onpe,neJIHeTcSI 

ByPa&eJUieM /S. 7 I: 

~ST1 liJUI (i, p) J ~e "',h) 

J ( bs~ ln"' £,Fro) JWI (t,•) Jke3,f) 

J; 1 ~f) lf.JISl (d J d) 

lho,nsruu~e B BJiPUeane .nu dt"' 1 ~ L napnJI[S.m,HHe (no JI'1rOBOMy 

MOMeHTy) ECKaJteHIBie BOJIHH BXO.I(IIOI"O R8BBJ!a 1 fl\. ( f') H ~.n
HOro RBH3JI8 j(

8 
( ~ rv) HSXO,nll'.rCR' tm'C1l8HRHM :mrrerptq>OB8-

ImeM ypanHEm:U ltlpe,mmrepa no ue-.ro.ny tmtca-I'y,rr)3HHa c omwqecKMM 

rroTeHUHanoM nm.na: 

1J(r), lfe(r )- V{l1-exrxf
1
- j (w -lf!Jk fx, ){1 + exf>X

1 r f (IO) 

r;ne X "' r- rv A ih, ' X I= r- r"' A Y$ 
~v aw 

i/ {r) Ze'L ~ zZe 2 ~, 1l} .Vc r ::: ~ nxm (" .>~ ·= r; A w 2"2 l ~- n t. 
r ~ ~c 

ITp11 )" f. ~~ • 

3aMeTll14, trro BHfJSJCene ( 9 
1 

) ,n;J~a ~ s 'J T ('fJ) ll.BY'X-

llYit1IOHHO~ rrepe.n;O'tll'f 8'R8 JIOrWMO BE pazeHu!IO Gf' ~ O,ItHOHYI£1IOH

HOM nepena~ / 2/ ! He06XO~O TOibRO saMeH:Tb OnBOHYKHOHHUM 

<lJoptJifJaK'J.'Op ,nByxHYKJIOHHHM ~ S r.:t r (1") 'f3 Blij)BE8HHH ,fl)Ui 

ItJHTerpaJia nepe:KpHTliiH .Jfc. f~ L : 



IO 

J?,J;jJ 
"V;_s.Jrl= L_ 3 J3&~t )L'L ~ ~: ..Q., {f!,f,tttf, L/~ tJNL) l~J r)(II) 

JN 
Ec1m msBee'l'eR cnei<TpooRomn!ecJ<d Roaqiflmwez.rr B L -S cBSaH 

} 0 1.. s "J 1 , To :BJ~PUeHBe .nu c~pt.lf)arropa ~D~tte'f BB.It: 

-u;_!JI(r)-= L ~ foat;r -2.., <'il,f, n,. etL fko,()L) VNL [ Y") 
JN 

llpM'CieM CBS3:D Ma,ny ;9!).. <J "J T . m B fr ::rr) CJI8J.f.Y~Xl\8B : 

}ot~'Ji = B{(j )T) !} ~ j:} 
B nporpm.we ~~IJ onetctppOct<olm1{ecKBe Koo(fif;:vrnneiiTLI .n;oJDKHH . . 
sa,n&B8'1':DOSI B ~-) CBRaH cor JIUOHO W<>PMYne (II) • 

cJ>ymcURH rapMOHiAeOKOrO OOUJ.fJIJI.f.ITOpa .-~t (;) D8eT He

npaBMJIDHOe 80mm'J.'O'fii1180K08 none.n;eHHe t ll03TOMy t H8tmii8H C pa-

.nmyca cumnaHBJI f<N , oHa saueHSIMOB ~! IaRI<eJISr 

h L ( / !( r) • ~ N onpe.neu8'J~c.a: Bs ycJioBHJJ: co:sna,neBWI 11orapm-q,.. 

MH118CDX npOH8BO,J.tBHX 'U;; 1.. lri") H h L (tK r) • 

3. 06ma.R: C'l'pJTRTypa rrporpaMMH ;()WAN 

ITporpaMMB ~ ~ N HamwaHa as .s:sHRe F ~ /( T R It N .niDI 
3BM Tmna CJIC-6200 M B3CM-6. YnpaBll momssr nporpaMMa riJ WAN 

cocrroz'l' 143 oc5pameHD K cac5pY!'irne F F ~ S , BIRHCJI.mOtUet! <\)opM-

cpai\Top peaKI.UIH ,nByxHyRJIOHHOM nepe.n;atm 7Jj_ S t:;r T (I) :VI 

nocJieJI.YIOmero oc>pameHM.a: K ca6pJITMHe ~W& A , BJCtmc.runorue:H .n;:vrct-

cpepemmaJil>Hoe (da/ct.Q.) LS"JT n nomoe ce'I:JeJme peaRIUm (c:u. 

6Jiot<-cXeMY nporpaMMS}. ll.JIR nepe.na"Df HmJ)opuamut ( Vi_ s ~ 1 ( r) ) 

ms F 1=6 S :e $W ~A HcnonayeTcs Cft,trJ.td /U - 6JIOR 

/ B F F £; 1 / • a :s octtaJibHOM aTw ocuo.BHKe ca6pY'f'BHS H838BBCHMH 



II 

miCMMO. 

B 6noa ca6pTJ.'Hmi F F ~ $ BXOJI,f!'l' cJie.nyiOIIWJe no.nnporpaMMH 

(cu. 6noK-cXeMY): 

I • Ca6py!'D8 fl (/S 8/< ; OH8 COB1Vl8C'l'HO c <\)yJI~ 6 ~ k ~ 
A , B x ~ACT :mrcmcJI.fle'l' :t:oscf4)mnleH'l'H Tam,o-Moumscxoro 

(.n,e, ttlzf2 L/11 oN L > . 
2. Ca6p:rrm~a t18A , Heo6xo,nm1as: ,n1UI npH6mmeooro HaxoxmeHHSI 

nocne,IUiero n -oro HYM <PYHKIU!H rapMOtmllecxoro ociiHJIJif~ToPa. 

~'- (!l J) ,..z). 

3. ~:ra:um /1 F- BJl'fnlcue'l' BpoacxmaH <flyHxnHm ~" (2 v r z) 
14 *PH118CROI cPYHKtUUJ XaHKeJISI h L {i l r) H8 paCC'l'~ 
r 0'1' H8118JI8 ROOp,IUmS'l' f 

w(?JIVL J ~/.. )= v;: hl.{ltr)- --~L hL (I K-r·) 

4. Ca6pY'fHH& IV J1 R. M - CJ!YDf'r .ll1fS uaxoz,netms: pa.zoorca cmH:sa

mm R!V ~ VNt. (21/1" 2
) m At. (r't. r-) m HX npa

BmnnuoA HOpMHpOBKH B 06JI8C'l'H ')Dpe,neJieHHSI; OHS H8XO~ nepe-

HOJ>MHPOB01JHYI) noc'.rOSIHJJYI> H N fl R fl1 ,nJUI VN t. ( yv) H W 
,nJJJI h L. (i t r) • 

5. <byJnanm S9 Y BJallmCJ!SieT 

uora'l'enaHYJ) ~ SIX t1 ~ 

g ... ) CHMBOJIH, HCnOJ!l)SJSf BOno

' KOTOp8SI onpe,neMe,. C :J -
CHMBOXH • 06e ~KUHK OB6XHOTeqnye (6HOJIHO'l'eK8 nporpaMM !BTA 
OIDrn). 

6. CadpJ'l'&& 0 H :mr«mcJIJieT !fJYHKilH» rapuounecxoro ocUHnna-

Topa lf;.;L (v r9 H mx npoHsBomme 15/: L-1.!. 

[ 
~/; I ] ,t L J. I) f l z. d 1£ {vr-z.J~ 2v L{N-t), t./J)~ r) e- 2. L {v ,z/ 

AIL /(II-+ L- i ) () N -I 

' 



I2 

r)J;e ( e \ ) r(, + P-+ -L
1 

) n+ --
h- k.-~ :7 rfh-tc) r(r -~-K ~ ~) ~ 

n = I.2,3, ••• rnaBHOe KE8~0BOe ~cno no MO)J;enE o6oxowex. 

I,- fM [f,..., ~-
" - -Ji t r 1-1 - M8CC8 npO'l'OR8 1 

napa B R,Iij)8 g • 
B. ~ (JUE~ A- CJiyD'l' ;um Haxo..nen.s mrrerpaJia nepexps-

TM _Q_ n /S/ (eM. <fJOPMYXJ (E>) n. 2). 

9. ~KllHff G A 1111 BH1Ufcu:e'l' rBMMa-cPyma.um , ReoCS-

xo,IUDiyl) npw oCSpaUlemm K f/ H : 

r{n+t)=f- vrr~.-~) I 

IO. ~ F' t T C11YD'I' .1lJU[ Haxoa,nEunm c})anopHaxoB uema 
I 1JlllceJI n , • 

B1IoK caCSpY'l'mn.t ~ W ~A c<>pasym cne.tlYJ)Illme no.nnporpaMMH 

(CM. 6JIOK-cXeuy): 

I. CaCSpY'l'BH& IN V .4 L CJIYD'I )J;JIJI npe.I(B8plf'.l'enHoA o6pa60TKM 

BXO.JlHHX .naJDUa B KSH&JiaX peaKtJJm. B aTo:A cadpY'f'HHe upowcxo:u;wr 

1ft'8Bll8 HOPMBPOBO'IHOI IIOC'l'OJIRHOA N (eM. cfloPMYJiy (9) II. 2). 

2. CadpY'fRH8 1J I~ W upe,nHasBat~eHa .nJISI pemeRHJI ypsBHeHHH 

Ulpe.JllDII'epa c noHBUJI&JIOM (IO) g.2, OimCHB81)1Jlero ynpyroe psc-
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CeBHH8 B RS~X&HOM H KOH8~0M KSHBXSX peaKQHH. %Is w 131!-

~C1I.fle'l' napumanHHe BCKU8HIDIO BOJIHH X etl. (' J H x~eC1r) 
(cu. <)oPMY1IY (8) n.2). 

3. ~yHKI.lM C L E lb f i-1 BH'IM<~me-r R03(4JHl.lH'eH'lK KneC:Sma-rop.noHa, 

SBJiae'lrur C:Sm6noTe-cmoi nporpaMJIOi ( <Sm:<S1DioTeRa nporpaMM JIBTA OHffiii) · 

4. Ca<SpY'fna C f/U Ltf ltJ BIAJfnmre'l' peryxspoe H HeperyJUipHHe 

ttyiiOBOBCUe 4iYJnanm Fe (J) ~ ~ (J) II IIX npoll8BO,llJ!IIe, 

SBmleTC.fl 6H6JmO'r811HOA IIOJUIPOr]>8MMOI. 

Bsamaoc:sss• pas.mqma cacSpY'l'HH H ~, nop.ti.ll;OK o6pa

Ul8JilUI npBBe.leBB sa C:SJiox-cxeue nporpaMMY. 

4. Ca6pyTHH8 F r~; > -------
Ca6pY'fHHB FF G $ BJAmi~Jme'l' ~PMPairrop nepe,naHHoM HJm 

no.nxBaqeRHol napJI HYIC110HOB no «})opMyxe (II) n. 2. llocxe,noB&

TeXLHOCTa BH11HCX8HHI 'r8KOB8 : 

I. ~8HB8 H U8118'l'D BXO~OI BHt~OpuB~HH COrBBCHO § 5. 

2. 0CHOBliO£i W!KJI no 148'1'I<e I7 ITO 'iMCJlY 3B,n8HBBX I\OHcPm'YPSJ:nrli 

0 HYIUIOHHOI rmps. B 8'l'OM UHrJie BJAHC1UII)'fC.fl BJIPBZ8HHSI: 

L_ ..Q."'(1.1,{1,V1~,(z.L/hDA1L )1JA;z_(r-) 
N 

~ Uo'Ji) [[: 1 ~~] 
(eM. ¢1Qpuyn:y (II) n.2) • flOpJI.D;OK Bll'DICJ18HBI 0118~ : 

~· OC:Spamemnm K ca6pY'J.'HHe 11 ~·r 8 R.. BLmiC1UD'O'l'CH Koa<PPJ~III~IeH'l'B 
/ e ' \...._ si~·~ (j'l, I VI ( f2 L h 0 Ill/... ..:> - t.l'" ~ llmC1IOM 

J(n,+ 11z} + f, + f 2 - L 
• s.nec& n1 = O,I,2, ••• 

of 
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laccn KO~eH'l'oB o<Sosna11&e·rca H N r/ SH {AI J • 
~ O(SpameuJJeM K caCSpJ'l'mt&M II 8 A H AI Ji R M naxo)l;H'l'CSI pa-

}!HYC Ctmm8DSf Rill (;v) ' BOPMWJ)OBO'IR8Sf DOC1f0$JHH811 .nJJSf (f;ymtmm 

rapuosm11ecKoro ocmuur.R'l'opa 1-1 N f} 12M ( 1./) H nopumpo:so1Uiasr 

UOC'!'OSIHBS.S: lQ1fl cflyJIKllD lamte.M W (A)) ,1UIR KSx,noro rJIBBHOrO 

:rmaHTo:soro tDIC.U N ,llBDens neH'l'pa ace naps. Heo6xo,n:maocT~» 

BO~OBSHHS B08HBK88T 118-98..., 'f~ro, .. 1!'1'0 2~YJIKUU. II8p~, CnmTSSI 

nplt (( N ItS nyx q)YJU(lld u IV/.. c~ 1) i ) H h L (t i ~) nepe~a-
8'1' 6111'1» HOpDpOB&RBOI. 

~ 06peuteDeM K ttymcrunt S g ~' BH'IHCJIJJe'l'ca: KoacpfiluHeH'I' nepe

xo)la 0'1' J'-J' K L-s CBH3M r~zl ~ ~:] ' E :awpazeJme LL s ::J 

I' -) f!/ ~ J] 
}Ls '(r) ~ rJ Bto JT/ Lfz ~? 5.! 

Olft.le'l'm4, li'l'O B H81l8JIDHWC ASJDIIIX H806XO,Ilml0 HCDO&SOB8'l'a B8.1IltfCIH

Jt:y ~Q)-= ~ /!; 0 'J T) , '1' • n • :mmJCll8RHJd no K8KOI-Jm6o Mo

~enu cnet~pOCKOUHq8CKHH RO~nti8B'l' H806XO~O ~OMHOEHTL H8 

cPaK'l'Op ~ • 

~· 06palll8JmeM x caCSpY'fRH&M ~(II JI /-lA AI t. E L m Hcnonso:eaoeM 

BJi1DICJieHRLtX pasee HOPMJIPOB011HliX nocTOSJlJHHX H II f1f 14 (/II) 
B W ( N) HSXO,nJJ'l'Cfl BOPMH:)OBSHHSSJ cfJYHlOlHII naps '(JNL ( r), 
o6osnalJ8eMBS1 :s nporpaMMe P J..l I • 

~ 0yMMnpOB3HHeM B UHKne ITO MeTBe !77 BHqHCBfieTCH ByPSEeHMe 

2:. ~.., ( ~. fl VIz p 2. L I k oN}._> 14~.- {I ) ' npH 3'1'0M nponcxo.rurr 
N 
oCSpamene x cWm<mm g/11 E~A • 

3 • B ttHJtJie no QCJIY KOHq,mrypsmdi ITO M8TK8 !9 CYMMHpOBSHMeM 

npomcxo,wrr BJAJJCJieoe <IJOPMPaKTopa naps -UL ~ 'J T {I) . 
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I. li'l'eHHe mcxo.nma ,naRJDI'( B cu6p:rroe F f: G S npoucxo,lJ,lft' c 

N + 7 RapT ( ('J - "'HCJio )"DI'l'HBSeMHX RoHcpm'J'PSUHfi napH) B 

cxe~ew no~e: . . 

Ka;eta » I : 1... - op6JJ'l'nnasl MOMeH'l' napu, 2 V - qac-

'1'0'1'8 .zunm:euma: napu B noTeHUMa;xe rapMoHnecxoro OCIUIJI.7I.WI'Opa 

({fJOpPqJIY .nu )J CM. B n.2) • 

Kai?t.ra i 2- !1 = 80, I2 = 200, R-1 = O,I, ((MAX= 25, 

r,ne !1 - "'BCXO ~epBSXOB, HS R0'1'0p08 p&S6HT OTpeSOR OT 

R 1 .IT.O I< 11/ (pa,nHyc cum.BSHHlt), a !2 - 11HC1fO mrrepBSJIOB, Ha 

RoTopoe pas6wr o-rpesoK oT I< I I .no R fl4 ~~ • l[JI.fl BHIIleYKasammx 

napaMeTpOB MOEHO HCUOX&SOB8'1'D M ~yrMe ~CnOBHe SHaqeH~H, on
H8KO fl ~ H8JI1>3Jl 6pa'l':D p8BHJJM HYJIIO P.r8-Sa paCXO,nDOC'l'JI <PYHKI.IJ.m 

raPMOHMli8CKOrO OCUHXXR!Op8. 

KaP'!'a J 3 : £4.1 = 49, FI2 = 50, 05 = 50, 

P. 2. = 5, R-3 = IO, R 'I = !5, r.ne ci 1 - TUJCJIO 'l'Oli8R 

Ha mrrepnane OT R 1 .no R 2._ • E I 2 - tnicn:o To tieR aa 

zHTepna11e OT !2. 2. .no R ~ H EI 5 - Ra mrrepB&Jie oT R 3 

;no /{ ~ • 3'1'8 KSptl'8 npe.nycMS'l'pHBBe'l' BOSMOZHOC'l':O nepeMeHHoro 

mara npm BJi1UJCHeHD VNt. { r) • O,IJ.HaKo .nrut BJ..ICmcJieHIJ.R ce-qe

HKR Heo6xo~ nocTo~ mar. 

Kapza • 4 : Dapaue'l'p ~1 (cu. 'l'B6XKUY B /S/), Maces n:er-

xol 'UC'l'IIlW 0 • a paBHS 3 ;II,1JB J./.e 
3
, -/; H p8BH8 4 .l(JISI Hey • 
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3BMeTD, ~o no nporp&MMe 2rfA/ A N uouo BIAHCJUI'l':D cetteJmSI 

pea:mum ( cJ.. J J ) H ( d 1 a.... ) , o,nHaRo aeo6xo.n,mJio nocne pacqeTa 

.n.oMHOJKHTh nonyqeHHoe ce-qerme Ha BeJI.rrn-rny _S)_ cJ (eM. /S/) • 

Kama J 5 : K - Bomonoii neK'l'op napu B sur.pe .n1m RaJt

.nol ROH!l:Hrypawm. 06JAHO ITOJI81'8IO'l' 1: O,II,IDIBKOBWJI .UJIH BCeX ROH

!fiHrypBUm~ m onpe.n;e:11fiD'J.' ero no s:KcnepDeJI'J.'a,m,Ho~ aHeprm:vr c:rursm 

(~OPMYHY CM. B n.2). 

KapTa Ji 6 : S -· CIOOI napy, ~ - noJIIIIdi yr'JIOBOM MOM8HT 

napu. 

KaJ?:r'!. i 7 : N - ucxo ~rtiHTHBaewa ROBl):m:rypaud nap111 

( ~ IO), .'I PH h S - npaBHno c;ro:aeHu yrJIOBBX MOMeH'l.'oB. Ecm ....,. t~ ->) 

rp 14A~ = o, To 
M-:")~ 
j = S -t e • 06H11HO JICTI01llt8YJ1!' nepB08 np8BBJIO. 

J ~ + s , ecD Ifll/1 r # 0, TO 

}lanee JJ.nM' vcno RaP'J.', p!iBHOe llBCJIY KOHtPHrYP&IIHI, onpe-

~81I8HHOMY B 7-o~ K8pT8. B K~OCO~ K8pTe H8XO~CSI CJie.n.ymmHe 

napaMe'l'ps ROHtfJJirJPSIUDJ: n-1 e{ J,1 - rDBHOe K~8H'l'OB08 tWC1IO 

no MO,n.e:tm 060JI01!8K, Op6lft'8&Hid 110148H'1', noJIHJdi yrJIOBOt;i MOMeH'l' 
r 

nepnoit 1J8C'l'MtlH, flt. ! 2 J. 2 ·• 'l'O :ae caMoe ,tVIJI B'!'opol liSC'l'HllH, 

sa'feM . ~(I} = ~ B (J JT) :meKTPOCKOmt'lecxd Ko3tf¢,~eHT 
~ ~ 

B j-) CBSISPI C ycleTOM «f,alC'l'o:;>a rJ • 
2. '!Tene B caCSpyTmre 1rW ~A • 

liepBHe 'l'pH K&p'l'H co,n:epxa'r n&p8Me'l'pH BXO,llHOrO RaHa JIB 

Cl + If. peaKUHH /J ( CJt, G) B • 
I-as.r KapTa: a - a'!'OMBd nee Hane'!.'SIOI.!leii t:IOCTmm, 

II - acroMHd Bee R.JU)a If , ~. - saps.n; 'l8C'I'mm a , 7 -
sapH,n; sr.n:pa A ; npneM sapfi.Jnl p, e.ttll!lUUJ;ax sapsma npo'!'oHa, a 
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1118CCH B e;nmHUSX MBCCH npOTOB~I. 

2-a.s: xapTa : DapaueTpw oi~MqeCKoro noTeHUHana KaHana 

ynpyroro paccemma a+ A ~ cr~-Jf 1 111 r w) lc .1 Cl v) ti w • 

3-a: Kapta : rnyOMHH lt8i!C:'l'BW1'8JU,HO:R B MIDDIO:ti 1l8CTH OirrH-

1l8CKOrO not.reH1{11aJia V J W; W:a co 3HBKOM nmoc. 

Cxe.JtYDmHe TPH K8PTK (~,S,6) CO.Jt8pa&T nap&MeTpW BHXO~o~o 

K8H8JIB g + /3 B 8B8JIOrJ4lUIOM IIOCJI8)t0B9'1'8JIDHOCTI/I • 

7-u. 01?'1'8 

(cptm) HD A-

. 
: L - op6mTnm;m.tl 111I01\18Jrl' nap& B sw>e 8 
( IIOl1XB8'1') , L M A X - MaKCata&Hoe -c:mcxo nap-

QM811DHHX BOD B paa.10aemm HClt8Jlt8BHO:ft B01IHH. 

8-R K8p1'8 : /-1 - IIOCTOJIHHJiit mar mrrerpHpOB8JfBJJ IlpH BH-

tmCJieHmi HH'ferp8J18 tJe"" (16 '- I E L.tt e - 3HeprMs: H8JI8'1'8IOt:(et.i 

'ti8CTmtH C/ B Jia6opaTOpHOfi CHn'l'eMe KOOp,D;HH8'1', Q - peaKUVH~, 
R M J X - Bepud npe.n;e11 no pace-romnm npm 'PIH'l.'erpupo:B&HHm ypaB

uemUI Dipe.znmrepa m mrcmcnemm HHTerpaJio:s 7fA f6 L • 
,Ita .nee B ca6PYT&e fttv !,19 rrpo:vJcxo.n,MT o6pmnetme r: ca6py

t.r.raHe TN VA- L , E Ro-ropoi IIJlOIJ!CXO.I(P[T trren:v1e HOpMI1!'pOB01D!oM 

IIOCTOJIHHOH AI (:s rrporpaMMe t>6oauaqeua He !<.If ) • 

9-n KBP!a : A/ - HOJ*Mpo:sotma.s: nocTomiHaSI, sanoMm~aeTCSI 

B ca6pTl'lfHe IN V J L. 

IO...asr RBPTa: e 1\mH, () mar' 8 MaRC ' 

r]te () MV.H + r9 MBKC - )J;:UTaliB30H yrJIOB rrp:rt BWUlCJieH.Lm l(lfq,_ 

tfJepemnianHoro ce11eHHH, {) uar - mar no yrey. 
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3. lleqaTH B ca6pyTHJie F F 6 ~ 

I • lle't!BT:& op6u'l.·am,Horo MOMeBTn nap:w L , 'tf8CTO'l'H rapMomrcrec

Roro octnum.a:Topa !lJv , B RO'l'o:poM .nmmeTCH napa, emma napN $ , 
nomtoro YPJioBoro MOMeHTa napu r:J • 

2. IIe118T:L napaMeTpOB KOH<fJMrypaUJ;r0 IT3phi 0, 'E ( Yl t -ft ),1 11 z ~~ j~) 
H CII8KTPOCKOimll8CIUDC KO~l'fiDl!ttHTOB 5(} {0) • 

3. Ile't!aT:b BOJIHOBWX BeK'l.'OpO:B )( · IIBpH B Ka]K).tOM ROH(fMrypaurm • 

4. IlaqaT:o napaMeT):)OB ? n ll • 

5. Ile118'1':b .B8Jt11HX npOMuy'l'O'tiHI:£C pesyJibT8!'0B npM Bl:l'illCJieHitm 

<~Jopilflanopa Vt.. ~ 'JT ( r-) : 
ft.} rna..-x- - H'SH6onmee rnaBnoe JtB8H'l'OBoe tmcno rrapH npn JJ;B:vrnte-

mnr B none rapuotmlleCicoro OCitJfJI.mrropa, (q(j Sl-l - Koaqif;Imnen-

cPWH8HT B L-s CBSISH. 

6. IIe'tlaT:& caMoro cpopM(fJBKTopa VL_c;I'J'T(r). 11epnml C'I'on<5eu 

(CMe T3Ctl'OBO:tl B8pM8Jrl' B KOHIIe) - paCC'l'OfiJU'Ie f' ~ BTOpO~ CTOJI-

oeu -u-L..~ r:r T ( ~) H 'l' • .zt. 

I. IIapaMeTpH BXo,nnoro R9H81I8 a+ A peaRllMM ~~) I) g 
a) /J I Za. I z/1 - nepB9SI CTpOKa, 

f v J f W J tc J (? (I ) a_ vc./' • B'l'Opas CTpOKa, 

\f J IAf J IAf 9 - TpeT &8 C11J.'POR8 • 

• • 

2. IIapaMeTPH BUXO)J.HOrO KaUaJta B 8H81IOrH1UIOft IIOCJie.JJ;OB8'!'811DHOC'l'H. 
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3. L -o1XS1!'1'&11DBlld! 140Y81ft naps :a '.l'SEe:IIOM qpe. umtcm.~n:&uoe 
1UBCJJO napU,RallJ)HHX B01.tll, BKJll)t.IaJI JI.lJieBYJD. 

4. lie~ m...~ mft'e.rpHpO:aamm H , mMSoneropuol aneprun na:mrran
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Tec'l'onun naonmrr nt:c11eT[l .''T'Jionwc nacnpcnenmrv:n 
0 ltv A J\./ 

DATA 
l= 0 
s= 1.n 

NU= .700 
J= 1.0 

CONFIGURATIONS 

CONFIGURATION N= 1 

N1C 1)= 1.0 l1C 1)= 1.~ 
N2C 1>= 1.r l2C 1l= 1.0 
0 ( 1) = • 58 2 

CONFIGURATION N= 2 

N1C 2>= 1.0 l1C 2)= 2.J 
N2C 2>= 1.(i l2C 2l= 2.0 
DC 2>= .028 

CONFIGURATION N= 3 

N1C 3): 2.0 l1C 3): IJ.O 
N2C 3>= 2.0 l2C 3l= 0.0 
DC 3>= .043 

PARAMETR K HA~KEL FUNCTION 

J1C 1>= .5 
J2( 1): .5 

Jl( 2>= 2.5 
J2C 2l= 2.5 

J 1 ( 3) ~= • 5 
J 2 ( 3) :: • 5 

K1= 1.2R~ K2= 1.280 K3= 1.280 1<4= 1.2RO 

P~RAMETf~~ INCIOF.NTE PARTTCLE 
ETA= .2J6 ~AS= 3.COG 

CALCUL PARAMETERS 

CONFTGURATION NO 1 PHASE CONVENTION 0 
N~AXC 1>= 2 
MOSHC 1)= -.70711~+00 
MOSHC 2l= .70711F.+00 
BLSJT( 1)= -.112085g5E+nO 

CnNFJGURATION NO 2 PHASE CONVENTION n 
NMAX( 2):: 3 
MOSHC 1>= .40825~+G~ 
MOSHC 2>= -.74535E+OO 
HOSHC 3): .4ilR25E+OO 
BLSJTC 2l= .148162l)7E-01 ------------

CONFIGURATION NO 
NMAXC 3l= 3 

3 PHASE CONVElHION n 
MOSHC 1>= 
MOSHC 2>= 
MOSHC 3)= 
ALSJTC 3>= 

.45644E+OO 

.1561)7£+~0 

• 4 5 6 4 '+ E + 0 C 
.431)0000!JE-'J1 -------

~ .. ----· 

K5= 1.2RO 



.
t
O
C
~
D
C
E
.
f
O
f
J
 

-
• 

8
4

1
n

2
 E

-C
 1

 
.4

tG
.J

Q
E

+
P

1
 

.5
1

1
3

3
E

-f
1

2
 

.8
1

V
O

G
E

+
'H

 
.1

5
4

6
7

E
-C

4
 

.1
2

1
 a

 o
 E+

 o
 2 

o
6

1
8

7
6

E
-I

J
7

 
~ 

• 
21

JC
O

D
 E

+D
G

 
-.

8
2

8
7

S
E

-I
J
1

 
.4

2
C

I'J
C

F
:+

0
1

 
.4

3
9

1
8

E
-:

J
2

 
.
8
2
~
1
J
L
E
+
G
1
 

.1
3

4
4

3
E

-f
4

 
.1

2
2

 G
 u E

 +
 G

 2 
.5

3
9

9
6

E
-C

•7
 

• 
3

'J
i1

0 
flE

+
iJ

<
l 

-.
8

C
7

4
9

E
-C

1
 

.L
.3

G
!J

2
E

+
L

1
 

.3
7

7
4

3
E

-J
2

 
.8

3
0

0
C

'E
+

0
1

 
.1

1
6

8
5

E
-l

l4
 

.1
2

3
G

O
E

+
a

z
 

.4
7

1
2

2
£

-[
7

 

.4
1J

O
O

G
E

+O
G

 
-
.
7
7
8
1
l
~
E
-
D
1
 

.4
4

tO
C

E
+

l1
 

.3
2

4
5

4
E

-S
2

 
.8

4
0

C
u

E
+

C
i 

e
i(

J
1

5
9

E
-C

4
 

.1
2

4
C

Q
E

+
J
2

 
.4

1
1

2
6

E
-2

7
 \

 ; 

.
5
'
J
O
~
'
Q
E
+
C
n
 

-.
7

4
1

1
1

E
-f

1
 

.4
5

( 
;;

:J
E

+
J1

 
e

2
7

9
2

C
E

-:
J
2

 
• 

8
5

f\
C

JE
+

·1
1

 
.8

8
3

3
2

[-
(.

5
 .

 
.1

2
5

G
O

E
+

J
2

 
• 

3
5

8
9

6
E

-r
 7

 
; 

.6
:J

I.
J
tE

+
3

f!
 

-
.
 E

9
6

9
6

 E
-r

 1
 

.4
6

0
lJ

;J
E

+
0

1
 

• 
2

4
0

3
1

::
-f

;2
 

.8
6

C
O

O
E

+
0

1
 

.7
6

8
1

6
E

-G
5

 
.1

2
6

C
D

E
+

D
2

 
• 

3
1

3
3

2
E

-C
 7

 
: 

.7
0

;J
C

J
E

+
O

J
 

-.
6

4
6

3
5

E
-C

1
 

o
l1

7
L

IJ
0

E
+

L
1

 
• 

2 
;, 
o 9

 4
 E

 -
,; 

2 
.8

7
0

0
D

E
+

J
1

 
.6

6
8

1
'J

E
-C

5
 

• 1
 2

 7
 D

 0 
E

 +
 ;~

 2
 

.
2
7
3
5
1
E
-
~
7
 

.B
JQ

(•
C

E
+G

<_
i 

-
.
5
9
:
J
·
~
9
E
-
[
;
1
 

.L
d

H
)Q

)f
+

[1
 

.1
7

8
2

9
E

-J
2

 
.8

8
!!

0
C

E
+

0
1

 
.5

8
1

1
5

E
-O

S
 

.1
2

R
O

D
E

+
u

2
 

• 
2

3
8

7
7

E
-:

:;
 7

 1 

.
g
(
l
n
:
O
E
+
O
~
 

-
• 

5 
2 

9 
1 

3 
E

 -
(· 

1 
·: 

• 
L. 

9 
G

 0 
J 

E
 +

 0
 1

 
.1

5
3

6
5

E
-j

z
• 

.8
9

C
O

J
E

+
Q

1
 

.5
rl

5
5

8
E

-0
5

 
,
1
2
9
G
O
E
+
~
2
 

• 
2

·' 
8

4
5

E
-(

 7
 

.1
'}

0
0

D
E

+
0

1
 

-
,
 4

6
4

5
'1

 E
-
~
 1

 
• 

sr
·lJ

vO
E

+
O

 1
 

.1
3

2
5

l.
tE

-J
2

 
.9

Q
O

u
O

E
+

Q
1

 
.4

3
9

8
9

E
-t

5
 

.1
3

0
G

O
E

+
:J

2
 

.1
8

1
9

9
E

-C
7

: 

• 
1

1
 fJ 

0 
;] 

E
 +

 C. 
1 

-.
3

9
7

3
4

E
-C

1
 

.5
1

C
O

:J
E

+
C

1
 

.1
1

4
2

9
E

-G
2

 
.9

1
!J

G
Q

E
+

u
1

 
.3

8
2

7
9

E
-C

5
 

.1
3

1
G

Q
E

+
G

2
 

.1
?

8
9

1
E

-D
7

 

.
1
2
G
G
~
E
+
G
1
 

-
.
 3

2
8

P
,6

E
-C

·1
 

.5
2

fJ
O

O
F

+
C

'1
 

.9
l:

'6
2

7
E

-J
3

 
.9

2
C

D
0

E
+

1
1

 
• 

3
3

3
1

4
E

-C
 5

 
.1

3
2

C
O

E
+

.J
2

 
.1

3
8

7
6

E
-D

7
 1 

.1
3

!E
lC

E
+

n
1

 
-

• 
2 

6 
'' 

2 
g 

E
-

C
 1 

. 
• 
5

3
0

 J
'J

E
+

Q
 1

-
. 

~ 
8 

5
1

4
 0

 E
-

J 
3 

·. 
;
9
3
0
0
0
E
+
~
1
 

.2
3

9
9

6
E

-U
5

 ' 
.-

1
3

3
0

D
E

+
0

2
 

.1
2

i1
7

E
-e

7
; 

1 
.1

4
l'
0

C
E

·H
1

 
-
.
1
9
2
8
~
E
-
D
1
 

.?
4

.J
J
J
E

+
!J

1
 

.7
3

5
2

3
E

-'
J
3

 
• 
9
4
c
~
O
!
:
+
.
J
1
 

.2
5

2
4

1
E

-r
5

 . 
.1

3
4

C
O

E
+

J
2

 
.1

C
·5

8
1

E
-G

7
: 

?
' 

• 
1 

S
 C

 (l 
r. 

E
 +

 G
 1 

-
.
1
2
7
~
3
F
-
G
1
 

.5
5

:J
J
J
E

+
C

1
 

• 
6 

3 
5 

~.
 4

 E
-

;, 
3 

.9
5

J
O

D
E

+
G

1
 

.2
1

9
7

4
E

-(
5

 
.
1
3
5
C
U
E
+
~
J
2
 

.
9
2
4
1
0
E
-
f
:
8
~
 

r-: 
.1

'J
O

D
t"

JE
+

D
1

 
-.

6
6

2
3

6
E

-8
2

1 
.5

S
C

J
·1

E
+

0
1

 
.5

4
8

B
5

E
-;

J
3

 
.9

6
0

G
IJ

E
+

J
1

 
.1

9
1

3
3

E
-G

5
 

.1
3

6
0

0
[+

;;
2

 
j 

.B
C

7
1

G
E

-D
8

' 
' 

.1
7

C
'C

lD
E

+
0

1
 

-
.
9
1
1
1
1
E
-
c
~
'

9.
s
7
0
~
J
F
+
r
1
 

.4
7

4
4

3
E

-J
3

 I 
.9

7
Q

O
!J

E
+

0
1

 
• 

1 
0.

6 
6 

1 
f-

( 
5 

:·
, 

1 
37

 Q
 0

 E
 +

 :J
 2

 
• 

7G
 4

9
4

E
 -

£
 8

 

.1
B

J
:J

[E
+

C
l1

 
.
4
2
7
P
3
F
-
C
2
I
J
.
5
8
C
J
J
E
+
~
1
 

~
.
4
1
0
2
3
E
-
J
3
 

j;
9

8
0

D
O

E
+

J
i 

.1
4

5
fl

q
E

-C
5

 .
. 

o
1

3
8

i!
O

E
+

J
2

 
.6

1
5

7
5

E
-C

8
 

.1
9

(1
J
O

E
H

i1
 

.8
8

5
3

7
E

-C
2

i 
.5

q
f;

'J
I1

E
+

0
1

 
.
3
S
4
8
3
E
-
~
3
 

.
9
9
0
0
~
E
+
0
1
 

b
.t

2
&

3
7

E
-C

5
 

.1
3

9
0

J
E

+
i2

 
.5

3
7

8
7

E
-C

B
; 

}, 
.
2
~
D
!
J
0
E
+
C
1
 

~\
 

.1
2

7
9

2
E

-C
1

 
.6

:)
2

0
'J

t:
.:

+
0

1
 

,3
(6

9
q

E
-.

J
3

' 
.1

0
U

l!
U

E
+

0
2

 
.1

1
J
G

8
E

-C
5

 
.1

4
0

C
O

E
+

8
2

 
.4

6
9

8
7

E
-(

8
: 

i 
-

"' 
-

-
,.. 

-
. 

-
~ 

• 
..

i.
o

:J
S

0
E

-C
.i

 
-c 

'"
',

.,
 ,,

 r
: .

..
. 

? 
• 

t.
1

 r
.L

.R
F

-r
• 

P
.' 

-
-

e 
C

-
J.

. 
L'

 
'..;

 
t.j

 
C

 
T

 
..;

 
.l

. 
e
6
l
U
~
J
f
J
~
~
T
f
;
~
 

.2
6

S
6

6
t:

-.
1

3
. 

.l
(J

it
J
t.

,.
l;

2
 

.
s
5
o
S
2
C
:
-
~
o
 

... 
·-

....
. -

--
.
2
2
[
t
i
J
"
~
E
+
U
1
 

.1
8

6
4

6
E

-L
1

 
.6

2
C

I1
D

E
+

D
1

 
• 

2 
2 

9 
g 

g 
E

-.
] 3

 I
 

.1
G

2
8

0
!:

:+
C

!2
 

.8
3

5
4

4
E

-C
f·

 
,1

4
2

C
:t

JE
+

-;
2

 
.3

5
8

6
2

E
-C

8
, 

.2
3

f\
li
l1

E
+

r:
t 

o
2

u
5

6
8

E
-f

:1
 

.f
.3

!l
D

')
E

+
fJ

1
 

o
1

9
9

1
5

E
-J

3
 

.1
0

3
L

O
E

+
0

2
 

.7
2

7
9

2
E

-r
o

 
• 1

4
3

C
:G

E
+

j2
 

• 
3

1
3

3
3

E
-f

' 8
 . 

.2
4

0
:'1

rJ
E

+
C

1
 

.2
1

8
t:

1
5

E
-0

1
 

.. 
6

4
0

1
1

(}
[+

(1
 

.1
7

2
4

8
E

-G
3

 
,i

fl
4

C
'C

E
+

:l
2

 
.
6
3
4
~
1
E
-
C
E
,
 

.1
4

4
L

O
E

+
J
2

 
.2

7
3

7
7

E
-(

8
 I 

.2
5

0
0

!'
E

+
0

i 
.2

2
S

4
7

E
-C

1
 

o
6

5
(!

j,
)f

+
Q

1
 

.1
4

9
4

2
E

-:
3

 
,1

G
5

0
0

E
+

G
2

 
• 
5

5
2

 7
'3

E
-G

 &
' 

.1
4

5
[:

0
 E

+ 
..;

2 
.2

3
9

2
2

E
-f

:8
: 

•
2
F
,
P
C
~
E
+
J
1
 

• 
2

2
6

g
7

E
-C

 1
 

.5
f>

C
0

t;
E

+
G

1
 

o
1
2
9
4
8
E
-
~
:
 3

 
.1

0
6

0
0

E
+

J
2

 
• 

4
8

1
7

 8
E

-C
E

<
 

.1
4

6
0

l1
E

+
J
2

 
.2

L
9

0
3

E
-G

8
 

,2
7

!J
L

•C
E

+
D

1
 

.2
2

3
7

5
E

-C
1

 
,6

7
C

'J
1

E
+

J
l 

.1
1

2
2

2
E

-J
3

 
.1

0
7

C
!J

E
+

0
2

 
.4

1
9

9
3

E
-C

·o
: 

.1
4

7
C

D
E

+
J
2

 
.1

R
2

6
7

E
-C

8
 

.2
8

D
G

S
E

+
u

1
 

• 
2

1
6

?
9

[-
( 

1 
.
~
S
t
~
J
O
E
+
C
i
 

.9
7

2
8

7
E

-J
4

 
.1

D
8

0
0

E
+

t1
2

 
.3

6
6

0
6

E
-C

o
' 

.
1
4
8
0
J
E
+
~
2
 

.1
5

9
6

3
E

-G
 8

, 

.2
9

0
G

C
E

+
G

1
 

.2
0

6
2

6
1

.:
-[

1
 

.f
q

G
J
O

E
+

0
1

 
.B

4
3

5
8

E
-J

4
 

.1
0

9
G

O
E

H
!2

 
.3

1
9

1
2

E
-t

-6
 

.1
4

9
0

0
E

+
G

2
 

.1
3

9
5

1
E

-c
s
: 

,3
0

D
Q

C
E

+
!J

1
 

.1
q

3
5

jE
-C

1
 

o
7

f'
\J

G
J
E

+
tl

1
 

.7
3

1
6

2
E

-i
l4

 
.1

1
C

C
O

E
+

C
2

 
.2

7
8

2
3

E
-t

6
 

.1
5

U
O

O
E

+
:2

 
.1

2
1

9
3

E
-D

 8
' 

,3
1

C
•0

''1
E

+
C

1
 

• 
1

7
9

1
i3

E
-C

1
 

.7
1

f'
lD

E
+

D
1

 
.6

3
4

6
5

E
-0

4
 

.1
1

1
G

O
E

+
C

2
 

.• 
2

4
2

6
0

E
-C

6
 f

: 
• 

0 
• 

i 
,3

2
0

L
lC

F
.+

G
1

 
• 
1
6
3
5
~
~
 E

-L
 1

 
.7

2
(l

Q
J
f+

0
1

 
.5

5
C

6
5

F
.:

-U
4

 
.1

1
2

1
.1

0
E

+
0

2
 

• 
2

1
1

5
4

E
-0

6
; 

O
 • 

o •
 

• 
3

3
U

,H
E

+
O

i 
.1

4
7

4
F

IE
-[

1
 

.7
3

C
0

0
E

+
Q

1
 

• 
4

7
7

8
5

E
-:

J
4

; 
.1

1
3

0
C

'E
+

0
2

 
.t

~4
L•

8E
-r

o'
 o

 • 
0 

• 

.3
4

t:
:J

rE
+

r1
 

.1
3

1
7

3
E

-!
J
1

 
.
7
4
~
·
:
0
E
+
l
i
1
 

• 
4

1
4

 7
6

 E
-

(; 
4 

.1
1

4
G

J
E

+
:J

2
 

• 
1

6
 S

 8
 g

 E
-

C
 5.

 
D

 • 
o •

 
• 

3
5

ilD
C

E
+

..
J1

 
·1

1
7

"f
lE

-C
1

 
• 

7
5

 C
!h

JE
 +

 0
1

 
o 

3 
6 

J 
' 

6 
E

-
'J 

4 
.1

1
5

G
D

t:
+

C
2

 
, 1

 4
 'J 

3 
3 
E

-
r 

sl 
o 

• 
o.

 
• 

3 
6 

L 
lJ 

~J 
E

 +
 C

 1 
• 

1
J
3

t+
6

E
-0

1
 

.7
?

;C
J
?

E
+

0
1

 
.3

1
2

6
3

E
-G

4
 

e
1

1
&

0
0

E
+

'I
2

 
.1

2
2

4
1

E
-C

{ 
Q

. 
0 

• 

,3
7

1
8

fl
E

+
C

1
 

• 
9

0
9

2
G

E
-(

2
 

.7
7

L
il
:J

f+
l1

1
 

• 
2 

7 
1 

5 
(: 
E

-
J 

4 
.1

1
7

C
(:

E
+

0
2

 
, 

1 
') 

6 
7 

8 
E

-
C

 6:
 

0 
• 

o •
 

.3
8

0
0

C
E

-+
0

1
 

• 
7
9
4
2
3
~
-
(
2
!
 

.7
8

G
D

P
E

+
!J

1
 

.2
3

5
8

2
E

-"
J
4

 
.1

1
8

!J
D

E
+

::
!2

 
.q

3
1

5
3

E
-G

7
 

;:
t,

 
o •

 
.
3
9
~
'
S
J
E
+
C
1
 

.6
8

9
6

5
E

-C
2

: 
• 

7 
g 

~· 
'"! 

J 
E

 +
 r 

1 
• 

2
'' 

4
8

6
E

-t
) 

4 
.1

iO
C

0
E

+
j2

 
• 

8
1

2
7

2
E

-C
:7

 n
 • 

0 
• 

,4
Q

D
C

.C
E

+
C

1
 

,5
9

5
2

8
E

-C
2

1
 

• 
8

"L
D

O
E

+
0

1
 

.1
7

?
g

9
E

-J
4

. 
.1

2
C

G
J
E

+
0

2
 

.7
J
9

1
2

E
-l

•7
 

0 
• 

3
. 

..
.-
·~
-

-·
--

--
-

.. 
-

--
--

--
--

--
-
-
-

~-
-·

 
-
-
·
-
-
-
-
-
-
-
-
~
 

_.
, .. 



N CHANNELS=! ' 

PARTICLE= 3. 0 

RO= .q210 

.UR=1715.80 

A NUGLEU= 14.0 Z PARTICLE= 2.0 Z NUCLEU= 7.0 

ROI=2.20DD RC=1.2DnO A~= .807J ALI= .8040 

w= 7.56 wo= o.oe 

N CHANNELS=2 

PARTICLE= 1. 0 A NUCLEIJ= 16.0 7 P/'IRTICLE= 1.D Z NUCLEU= B.O 

R0=1.1413 ROI=1.2600 RC=1.3DGD AL= .7150 ALI= .420~ 

UR= ~0.00 H= D.DO WO: 4.~0 

l TRANS=J MAX PART HAU=14 

STEP= .10 ELAR= 3.10 QR=9.200 

HORM= .9268000DE+U1 

THETA MIN=i THETA STEP=1 

-·-··-, ·~·- ~ -· '---·-··. 

N.STEP=150 

N STEP=150 

THETA t·1AX=18C 



I.
··

-.
-

t
J
'
~
.
J
.
.
O
 

I
O
~
t
H
!
 

-
-
-
-

·7
3~
;r
 .

2~
59

1E
=~

3 
. ·

·-
.-

-
-
~
-

.
.
.
.
.
.
.
.
.
.
.
 

r
;
 

1
.0

 
.1

2
2

1
D

F
.:

-G
2

 
3
7
.
~
 

1.
7
o
2
n
8
~
-
~
3
 

1
e
q

.o
 

.3
·J

4
8

8
E

-G
3

 
1

4
5

 ..
.. 

• 
1 

7 
3 

6 
3 

E
-

.:; 
3 

2
.0

 
.1

2
1

9
R

E
-v

2
 

3
8

 •
 .J

 
la

7
4

2
q

o
:_

-u
3

 
7

4
.J

 
.
2
~
4
1
3
E
-

.. ·
3

 
1

1
G

.O
 

.2
9

9
9

1
E

-J
3

 
1

4
6

. 
J 

.
1
8
!
J
9
6
E
-
~
·
3
 

3
.(

J 
.1

2
1

7
7

£
-D

 2
 

3
g
.
~
,
 

.7
2

3
2

3
F

-Q
3

 
7

5
 •

. j 
.2

R
2

q
5

E
-f

3
 

1
1

1
.1

J 
a
2

9
4

5
G

E
-:

J3
 

i4
7

.J
 

• 
1

6
9

 J
 B

 E
-

,, 
3 

4
.0

 
• 

1
2

1
4

 B
 F.

:-
l· 

2 
4

L
.'

 
.7

C
3

5
4

E
-U

3
 

7
6

. 
u 

.
·
2
~
2
3
5
E
-
l
3
 

1
1

2
.u

 
.2

8
8

S
8

E
-C

3
 

1
4

8
 •

. ,
 

.1
q

7
9

7
E

-
... 

3 
5

.(
' 

.1
2

1
i1

E
-:

J
2

 
4

1
. 

; 
.6

8
3

9
2

E
-f

i3
 

7
7

. 
J 

• 
2 

3 
2

2
 8

 E
-

~-
3 

1
1

3
.0

, 
.2

1
3

2
4

7
E

-C
3

 
1

4
9

. 
~-

• 
2'

. 
7 

5
8

 E
-

-1
 
3 

6
.0

 
• 

1
2

0
 6

6
E

-U
 2

 
4

2
. 

~ 
.6

6
4

4
1

E
-0

3
 

7
8

.t
i 

.
2
~
2
7
2
E
-
l
3
 

1
1

4
.(

1
 ·

• 
.2

7
5

9
1

E
-G

3
 

1
5

t.
.[

 
• 

2
1

7
 8

 q
 E

-
,, 

3 
! 

7
.0

 
.1

2
0

1
3

E
-G

2
 

4 
3 

• 
I, 

.n
4

5
;_

:4
E

-'
1

3
 

7 
g 

• 
.J 

.2
3

3
5

2
E

-C
3

 
1

1
5

.u
 1

.2
6

9
J
4

E
-u

3
 

1
5

1
 •
. 

.2
2

8
8

3
E

-'
"
3

 
8

.0
 

e
1

1
9

5
2

E
-U

2
 

4
4

. 
·~ 

.6
2

5
8

E
.E

-3
3

 
s:

 .• 
~ 

t 
.2

S
4

9
4

E
-.

3
 

1
1

o
.o

 i
 

.2
5

1
9

.J
E

-r
3

 
1

5
2

 ..
. 

.
~
4
C
i
3
&
E
-

... 
3 

9
.P

 
.
1
1
8
8
4
~
-
1
1
2
 

4
5

.]
 

.6
rJ

6
8

q
E

-G
3

 
a
1

.c
 I 

.2
8

6
o

4
E

-o
..

3
 

1
1

7
.0

! 
.2

5
4

5
5

£
-0

3
 

1
5

3
. 

;_ 
.2

5
2

4
2

E
-J

3
 

1
0

.0
 

.1
1

8
C

7
E

-f
1

2
 

4
6

. 
' 

• 
t
;
~
8
1
8
E
·
-
J
3
 

s
z
.u

 1
 
.
2
8
8
o
7
E
-
~
3
 

1
1

1
3

.0
 !_

 
.2

4
7

1
2

E
-:

.,
3

 
1

5
4

.)
 

• 
2£

:4
94

 E
-

... 
3 

·' 
1

1
.0

 
.1

1
7

2
3

E
-u

2
 

4 
7

. 
', 

.5
5

9
7

6
E

-1
3

 
8
3
.
~
 

· 
.z

g
o

9
9

E
-;

,3
 

1
1

9
.0

 
.2

3
9

3
7

E
-8

3
 

1
5

5
. 

-~ 
.2

7
7

8
7

E
-J

3
, 

1
2

. 
r 

.1
1

6
3

2
E

-n
 2

 
4 

8
, 

i 
.5

5
1

1
-J

7
E

-G
3

 
8

4
.J

 
• 

2
9

3
5

4
E

-
.: 3

 
1

2
0

.0
 

.2
3

1
6

o
E

-:
J3

 
1

5
&

.'
 

.2
<

?1
1

4
E

-_
,3

 
1

3
.0

 
.1

1
5

3
4

E
-u

2
 

4 
g 

•.
 _; 

· 
• 
5

3
 3

 q
 4

 E
-

0 
3 

a5
.C

I 
I .

2
9

o
2

B
E

-
... 

3 
1

2
1

.:
.;

 
• 

2
2

3
 ::

:)
4E

-J
 3

 
1

5
7

.u
 

1 
o

3
:.

4
6

7
E

--
'"

3
 

1
4

.0
 

.1
1

4
2

'3
E

-U
2

 
s c

; •
 1 

.t
;1

6
f=

>
1

E
-G

3
 

8
o

.r
! 

.z
g

q
1

7
E

-C
3

 
1

2
2

.0
' 

.2
1

&
2

7
E

-Q
3

 
1

5
3

. 
: 

: 
.
3
1
8
3
~
E
-
J
3
 

1
5

.(
; 

.1
1

3
1

7
E

-G
2

 
5

1
.l

"·
 l

 
.4

9
9

7
1

!:
:-

0
3

 
R

 7
 •

 ~l
 

, 
• 

3 
J 

2
1

4
 E

-
t: 

3 
1

2
 3

. 
0 

. 
• 

2 
'J

 8
 7

 G
 E

-C
 3

 
1

5
 9

. 
~· 

I 
.3

3
2

2
3

E
-,

.3
 •

 
; 

1
6

. 
c 

• 
1

1
1

 q
 8

 E
-

(l
 2

 
5

2
.;

 
. 

.4
8

3
2

8
t:

::
-L

3
 

8
8

.:
: 

I 
.3

J
5

1
4

E
-

... 
3 

1
2

4
.(

; 
I 
.2

r1
3

J
E

-·
J
3

 
1 

6 
L•

 
• 

._
. 

: 
• 

3 
4 

0 
1

1
 E

-
..; 

3 
I 

1
7

.0
 

.
1
1
0
7
.
3
~
-
(
1
2
 

5
3

. 
J 

. 
.4

6
7

3
5

E
-J

3
 

8
9

.L
-

.3
J
8

i4
E

-r
'3

 
1

2
5

.0
 

\ ,
.1

q
4

i2
E

-J
3

 
1

6
1

o
v

 
i 

o
3

5
9

9
4

E
-.

J3
i 

1
8

.0
 

.1
'3

9
4

2
E

-0
2

 
5

4
.1

 (
 .

4
5

1
9

5
E

-!
J3

 
9

e
.o

 
.3

1
1

0
8

E
-t

;3
 

1
2

 0
. 

l)
 

I 
• 

1 
R

 7
 2

 3
E

-
J 

3 
1

&
2

.J
 

.3
7~
65
~-
J3

1 

i 
1

9
.0

 
.1

'J
8

G
S

E
-C

2
 

5
5

.j
; 

.4
3

7
1

1
[-

3
3

 
q 
1

. 
(J 

.3
l3

9
0

E
-D

3
 

1
2

7
.0

 
.1

B
J6

8
E

-U
3

 
1

6
3

. 
,_; 

.3
8

7
1

B
E

>
·C

3
; 

2
o

.o
 

.
1
G
o
6
~
E
-
D
2
 

5 
f)

 •
 
'j
 

. 
• 

4 
2 

2 
8 

6 
E' 

-
0 

3 
9 

2
. 

i, 
• 

• 
3

1
5

5
 7

E
-

l 
3 

1
2

8
. 

() 
o
1
7
4
5
4
E
-
~
3
 

1
6

'-.
. 

:. 
.4

.G
4

3
E

-:
.3

; 
2

1
.:

1
 

.1
·J

5
1

4
E

-,
J2

 
5

7
.J

 
o

4
L

'1
2

2
t:

-'
.J

3
 

--
-
·
-
-
-
~
-
,
.
 

.. "
"'"

' 
' 

.
!
f
;
e
~
c
:
:
'
:
-
~
3
 

:!
_~

5:
 

I 
,
l
a
!
~
~
2
f
-

.. 
~
!
 

':
"

..
)e

.j
 

1 
e
J

.J
..

..
, 

.. 
..

,L
-

.... 
v 

..L
 
'-

J 
..

..
..

 

2
2

.0
 

.1
J3

o
1

E
-l

1
2

 
5

8
.:

 
.3

9
n

2
1

E
-v

3
 

9 
4 

• 
fj 

! 
• 

3 
2

1
2

 0
 f
-

;: 
3-

1
3

u
.o

 
·• 

1
5

3
6

 7
~
-
v
 3

 
1

6
6

. 
~ 

.!
J2

5
7

3
E

-:
.:

3
 

2
3

.0
 

.1
J
2

0
2

E
-8

2
 

5C
J.

 :=
 

• 
3
8
3
8
7
E
-
~
.
3
 

9
5

. 
J 

1 
.3

2
3

1
9

F
-C

3
 

1 
3

1
 • 

0 
' 

• 
1 
s i

f
j
~
-

J 
3 

1
6

 7
 •

 "
 
;
·
 ~ 3

 7
7

5
 E

-
J 

3 
2

4
.C

 
.1

0
0

3
9

E
-0

2
 

0 
u 

• 
J 

.3
7

2
2

C
E

-D
3

 
9

6
. 

·)
' 

• 
3

2
4

i3
D

E
-,

,3
 

1
3

2
.&

 :1
 
.1

5
5

'5
E

-:
J
3

 
1
6
8
.
~
 

.
~
4
9
1
4
E
-
~
3
 

2
5

. 
l1

 
o

9
8

7
1

9
E

-J
3

 
6

1
. 

·, 
• 

3 
n 

12
. 3

 E
-

D
 3 

9 
7 

• 
J 

! 
• 3

 2
 6

 ,; 
5 

E
 -

(· 
3 

1
3

3
.e

 
· 
.1

5
i7

1
JE

-.
.i

3
 

1
6
9
.
~
 

.
4
5
9
8
9
E
-
~
3
 

I 
I 

z&
.r 

.C
J7

C
J4

E
-U

3
 

6 
2 

o 
I 

.
3
5
f
~
9
7
E
-
J
3
 

9
8

.u
: 

.
3
2
6
9
1
E
-
.
;
~
 

1
3

4
.0

 
· 
.1

4
9

J
5

E
-C

3
 

1
7

t.
J
 

: 
.l

t6
9

q
4

E
-J

3
 

2
7

.0
 

.3
4

1
4

3
E

-f
J3

 
9

9
. 

tj
 

1 
• 

3
2

7
3

4
F

.-
L

3
 

I 

17
~.

~~
 .

H
g

2
3

E
-;

3
 

.q
5

2
5

1
E

-0
3

 
6

3
.:

 
1

3
5

.0
 j

 .
1

4
7

1
4

E
-0

3
 

2
8

.0
 

.C
J3

4
5

2
E

-C
:Z

 
o

L
..

J 
.3

3
2

F
>

2
E

-J
3

 
1

G
C

.J
 

.3
2

7
3

2
E

-0
3

 
1

3
o

.C
j 

.1
4

o
l.

1
E

-0
3

 
1
7
c
.
o
~
 

'o
4

8
7

6
C

JE
-v

3
 

2
9

.0
 

.3
2

4
5

5
E

-Q
3

 
1

0
1

. 
J!

 
.
3
~
o
8
4
E
-
<
-
3
 

1
3

7
.0

 i 
.1

4
5

G
7

E
-L

3
 

' 
I 

• 
9

1
G

4
 J

E
-r

J.
3 

6
S

. 
Cc.

 
1

7
3

. 
I 

.
~
~
5
2
g
E
-
~
3
;
 

3
0

.0
 

o
8

9
7

8
9

F
.-

u
3

 
6

6
. 

tl
 

.3
1

7
2

1
E

-0
3

 
if

• 
2 

• 
J 

; 
• 

3 
2 

5
8

 7
 E

-
; 

3 
1

3
8

 •.
 0

1 
.1

4
o

1
o

E
-J

3
 

1
7
4
.
~
 

~ 
.5

C
1

C
J6

E
-

... 
3

. 
3

1
.0

 
• 

8
7

9
1

2
E

-f
3

 
'0

7
.c

. 
.3

H
;n

£
:E

-0
3

 
1

G
3

 •
. J

 
.3

2
4

3
9

E
-C

3
 

1
3

q
.u

! 
.1

4
7

4
9

E
-L

3
 

17¥
:. 

j 
.
5
~
-
7
6
3
E
-
~
.
3
-

3
2

.0
 

.A
S

0
1

1
E

-G
3

 
~ 

8 
• 

=· 
.3

1
4

7
3

t:
-J

3
 

1
D

4
.C

 
.3

2
2

4
1

E
-C

3
 

1
4

G
.U

; 
.1

4
9

o
9

E
-i

3
 

1
7

6
 

-
.1

)1
2

4
1

E
-J

3
 

3
3

.0
 

.8
4

C
9

JE
-l

i3
 

!)
q

._
; 

.2
9

9
S

8
E

-J
3

 
1 

c 5
.]

 
• 

3
1

 g
g

 2
 E

-
'" 

3 
1

4
1

.0
: 

.1
S

2
7

5
E

-S
 3

 
1

7
7

._
 

' 
.5

1
6

1
2

[-
,_

3
 

3
4

.0
 

• 
8

2
1

?
1

::
-0

3
 

7 
';

. 
J 

.2
q

5
1

4
F

-.
j3

 
1C

 6
. 

j 
• 

3
1

 o
 9

 1
 E

-
:. 

3 
1 

4 
2 

• 
0 

' 
• 

1 
S

o
 G

 8 
E

-
•~ 

3 
1
7
~
 •

. 
i 

• 5
1

8
 7

 8
 E

-
~ 

3 
3

5
. 

( 
.8

0
2

l-
)f

-G
3

 
7

1
.;

 
.2

9
1

3
9

E
-:

:J
3

 
1

0
 7

. 
u 

o 
3

1
 3

 3
 9

 E
-

'c
 
3 

1
4

3
.G

 .
•
 1

6
1

4
7

E
-G

3
 

1 
iJ 

• ~·
 

\ 
.5

2
.;

3
9

E
-.

..
,3

 
3

6
.G

 
• 

7
8

2
3

7
E

-u
3

 
7 

2
. 

,) 
.2

8
8

3
2

>
::

-0
3

 
1

1
J8

.J
 

• 
3

·1
9

3
8

E
-·

 3
 

1
4

4
. 

G
 I 

• 1
6

 7
1

3
E

-
J 3

 
1 

·J 
•
.
 

.
5
2
0
9
3
E
-
~
3
 

0 

I I I I I I 



COULON 

BnOR -CXEMA. nPorPAMMbi 

~n~ 54Fe(3~e,p)56Co 
ULSJT ( R) 

' 1-
~ 

10 
~ 

+ 
!I t 

~ + ~· ~ 
~ 

+ + ~ 
~ w 1 ~ 

0,1 15 

60 800 8 2 4 6 8 R 



-.2.0-

I 

4. r. To·.vner, l.C.Hard:y, N"ucl. ~ia~A,f?( 1969) 15J. 

5. N.Jt.GlendenniDp;. Ptl.ya .• J~ev.J.lJ.l(1965}102. 

6. I.lllomquist. A.Uolinary.iJucl.P!J.y.u • .A 1Ui.( 196:;),45. 

0 ·~ ' " ih........< ·~-c.. \i:.t,.: .OIJO. J .vivuvax. u~-...vrtLI 

,4~,,.£ 
I • &. '"' 

A I Z ~~ {t 9 {8) Y 31 
J95ts, TOM. ~. C'l'p • .:J.;)J. 

9 . :1. N La. J e t i J. G a -s te go (. ~ 


