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AHHOTag:~tFI 

llporpa.MMa npe,II,HasHaq_eHa ,IJ,JV:I .BwrncJieHHR ceqeHHR Heynpyroro 

pacceRHHR, BepORTHOCTH CITHH-~H1a H ITOJIRpH3a~HH npH HeyrrpyroM 

pacceRHHH qacTH~ co crrHHOM I/2 ia qeTHo-qeTHhlX R,IJ,pax c Bos6y*,II,e

HHeM 2+. B nporpaMMe yqHT@BaeTc~ pesoHaHCH@~ npo~ecc (~-Jia 

Bpe~Ta- BHrHepa), rrpRMo~ npo~e~c (B paMKax CBR3aHHb~ KaHaJIOB 

HJIH D W8A ) H HHTep~epeH~HIO Mew HHMH. llpH pacqeTe ,IJ,orrycKaroT

CR ,IJ,Be B03MO~OCTH. llepBaR - TeJpeTHqecKH~ pacqeT 3THX BeJIH'qHH 

(rrpH BBe,IJ,eHHH napaMeTpOB pe30Haica). BTOpaR- ITOHCK rrapaMeTpOB 

pe30HaHCa H3 cpaBHeHHR,ITO MeTO,IJ,y HaHMeHbillHX KBa,IJ,paTOB, TeOpe

THqeCKHX pacqeTOB CO BCe~ COBOK~nHOCTbiO 3KCnepHMeHTaJibHb~ ,IJ,aHHb~. 



I. BBE.llEIME. 

IIpo,n;oJIJKaiOIJ.(HecR B O:vlffif MCCJI~~.TI;oBaHvr.fi BepoR'l'HOCTM crrn:H-@nura rrpM I 

B38.MMO.TI;6HCTBMM IIpOTOHOB MaJIHX 8 :teprMM C B.TmliHHIVill R,D;p81v!l1 IIOTpe6oBa

JII1 .TI;aJ:r:nHefunero pasBMTM rrporparvrv'lH " SF DA " /I/. C aToM ueJ:r:E>ro 6u

.rra cocTaBJieHa rrporpaMMa " J)OffLL ", rrpe)J;}rasHa'1GHHa.fi RaK 11 fl SFDR " 

,IT,JI.fi BH'1McJiel:ll1fi AVIcix::DepeHIU'I8JI:E>Hor J ce'1.eHY.l.fi Heynpyroro pacceRHim -qac-
. . 

TIDJ; CO CTIMHOM I/2 Ha '1.6TH0-'16THb!X .fi,n;pax C B030Y)K.TI;6Hl16M rrepBoro 

COCTOJIHM 2+, a TaruKe Bhi't!IICJI6Hl1FI IIOMpiJI381JJ1H H B6pORTHOCTI1 CIUIH

@rnrra 8THX '18.CT11U IIpF.UVIHM o6pa30\1 M -qepes pe30HaHCbl. 0.I(HaRO, 

" ])0/1LL " II03BOM6T y1JHThiB8.T:b rrpmv10e B38.l1IV10,I(GMCTBHe He TOJIJ.,IW B 

np:m:c5JIIDKeH:rinti .DW BA , KaR a To 6wro paHee, HO 11 B paM:Kax rvreTo,n;a 

CBf!3aHHh!X K8.HaJIOB, '1TO II03BOJI:MJIO CHJIT:b orpaHH'1.6HM6 Ha rrapaMeTp ,n;e

WOpMauHM aTOMHoro ~a. 

KpoMe Toro, weHoMeHonorn-qec:Koe BBe.TI;eHIIe pesoHflHCOB c rroMOIItE>IO 

WOPMYJIH bpe:M:Ta-EMrHepa, KaK rrpaB~o, rro.TI;pas~weBaeT Haxo~eHTAe rro

JIOJKGHHJI ](1 li!MpMH p630HaHCOB 113 Cp8.BH6H:VI.ff TeopeTIN6CKOro paC'1GTa C 

siccrrepmv1eHTaJI:E>Hh!MH ,IJ;aHHhllVIH. Ta.I< M B03MOJKHOCT:b pealii130BaHa B orrncH

BaeMo:M: rrporproAMe c rroMOIIibiO rro,ro:: porpBlvTIVIH " Ft/ HJ Ll " , rrpH'1eM rra

paMeTpH pe30H8HCOB H8XO~TCJI II~ BC6M COBOKYIIHOCTM 8KCIIepHMeHTall:b

HblX pesyJI:bT8.TOB: 8HepreTII'16CKillL 11 yrJIOBbiX 38.BHCIDVIOCT6H ~epeHI.UI

all:bHOrO ce·q.eirn.fi, IIOMpll38llMM M CIII-IH-@UIIIa. Ilporpa.rv1Ma " ])DRLL " 

HaiiiiCaHa Ha MrOpllTMll116CIWiv'l.fi3hiP:e FOR..TJ€!11'{- IV 



2. 

II. AMIJ.J111TYM HEYIIPYI'OTO PAJCEHHIDI • 

.AMrr.nHTY.IJ:a Heynpyroro pacce.:rHMJI B o6meM CJIY'Iae MoJKeT 6HTI> sarur-1 

caHa B cJie,nyromeM Bl1.n;e: 

F l1a11bma.mh =- ~:JT ~ /l 77 S m jr / m · ) X 
l ka .L.J (' a., la' a, a Ja, 'ley 

x ( ~,1'1.4Jj~J17?;4./ J) 11) >< (t,J)I.";'hp .5b) m0 /;~) m1~) x (I) 

X (Jeo H8 Jj~) m;& / J J1) X J~;,m,A ( t9a; %) x .14/n~ (&.6; fj))( 

x .s;J . L . X e l. (f!i,Q, + 6,6·' 
ta.~Ja.J l>,jiJ • 

r.n;e ka. - BOJIHOBOe "tJliCJIO HaJieTaiO!l{eM 't!aCT:m.:J;H, 

La.Jmta,) L1)1m"' - op6k'ITaJI:&Hhie MOMeHTH 11 :VIX rrpoeKUIDI HaJieTaromei1 H 

l1 paccef:IHHOM ti.aCTirJIJ; COO'l'B8TCTB8HHO; 

Sa.;m4 JjbJm/; - crrHHH 11 HX rrr;oeKUHI1 HaJieTaromeH: n pacce.rnmo:tl -qac

TID.J; COOTBe'rC'IBeHHO; 

JA} f/A I;;(); Ht; - CIT:VlHbi l1 ux rrroeY.uror Ha11aJI:&Horo l1 ItOHe'tffioro H.IJ:pa 

I'vOOUeHM; 

~ /1 - ITOJIHHM MOMeHT CMCT8Iv'Ibi M ero IIpOeKUHJI; 

_s.J. . s 
la.Ja.1 !t! 1jl -MaTp:mJ;E pacceSIHim; 

tS_.t41 ~t - KyJIOHOBC!llie (Qa3bl ,n;JIJ3 BXO.IJ;HOrO M BbiXO,Il;HOro KaHBJIOB CO

OTBeTCTBeHHO. 

CyJvrrvrn:poBaHHe Be.n;eTC.ff no ..Ia-' /ffl.,t"'-J L,t1 /Jn.{J 1 j~-'m;"et 1j6) 117./-t;J M 11 

B cJiy-qae pacceHHM npoTOHCB Ha 11eTHO-'t1eTHOM H.IJ:pe c Bos6yiK,IJ;e-

HI1eM COCTO.ffHIDI 2+, T.e. JA :: 0, .5a = c5~ = I/2, Jd = 2 

l1 OCH Z , HaiTpaBJieHHOH rrepiTE:f:I.n1'IKYJIHpHO ITJIOCKOCTI1 peaKIJ;IDI, 

aJ\IJJJJII1Ty.TI;a 11piiiMe T Bl1,Il;: 

E~ma,m""==- 21!. -.::::;' ~ m/ ~ m /J 11) >< 
A. ka.. ..c:..., (...., aJ "a. J '.2 ) tt ' 

>< t<t J /JTZ.t6 J ~ J 'in-t IJ_t J 1fl}t) x ( ,2; lfB ,jt J /17.;~ /:!; /1) X ( 2) 

X Y* /'/7 0 lx V (.!Z <0)>< SJ' / · x e-t.(6.ta +6.t,) 
u~.,mta (i'·'J / 'lu;ffl_tt .z Jr. -:ta.#;-c.ty~ 

.l 



3. 

TaKHM o6paSOM, ~c~eHRe aMnn»Ty~ pacceHHHR CBO~TCH K BuqHC~e

HHlO 5 -MRTPHUH no TOI :HJm ma:oi MOlteJm. B "!aCTHOCTll, B np116Jmxemm 

D W oA 5 -MaTpHIJ;a Bl:ij)B.ZaeTCH 'tlepes HHTerpa.mi nepe!tpHTlm c~e;nym

mHM OOpaSOM / 2/: 

DjJ · _ (3p·ff - x il.a't6 +f x (-.1)j+Jx (i6JJ1 2,0/I.a/O)x 
ta;l.~L6jb- (?ff.'ka·k.,)~fz2 (3) 

x [2 L~, ta) I 
{ i J a j ~ j X ta J U j ~ 

r,11;e u == HLfl · ;1.£ · -· ripneJteHHaR Macca, 
/ lf,!l -f "( 

K6 - BOJIHOBoe lD!c~o BiiJieTaJOO(ei "!acTl!UH, 

fJ . - miTei•pBJIH nepe!tpHTlm /I ' 2/, J Ja, J, U , j -6 

j3 - napa.MeTp ,11;eqJC>pMa.D;m! a:;DJ;la MmUemr. 

B cJiyliae yqeTa npooro nponecca no MeTOJtY cBS:sam Ka.HaJIOB, 

3 -Ma.TpK®. IIOJIY"''Se~CH HS pemeHltfi CHCTeMH CBilSaHHHX ypaBHeHd / 3/: 

- 2V,: ?~(if)+~ Vo<c~.'(f)pO('(i!") = (E- fo<)fo<(!F) 

r,11;e ~o(' (-r) = J dj c.p<xt# (j) v (i-; j) ~~ (J) 

3.D;ec:& L/l,r (J) - co6cTBemme BOmioBHe WYHICJ:UUII s:J..ltPS MmiieHH, Bl:ltmc

JlRe&e IIO T0:£1 :W.W: JmOi MO,lleJm :poTatlliOHHO:i, BH6pa.IUIOHHOi H T.,ll.); 

V (rf;J) - IIOJlHaJi TIOT6HJJ;tm.1I:&~i 8HeprRS: CHCTeMH, COCTO,mnei HS 

.a:,n;pa. Mmllemi H HBJieTaDI{ei "!acm:ui; 

~ - COBOxyiiHOCT:& KBaHTOBHX ~~ce~ R HOMep KaHana. 

Acm.m:TOTH"!ecxoe no:seJteHHe PaJO!.aJI:&HHX BO~HOBHX ~ onpeJteJmeT 

5 -MaTpED;y H BeeT BM,ll! 



r;o;e 
IV/ (1) 
I 1 L 

4. 

M(2) 
1 1t - :EcyJIOHOBClOtie peryJJJipHas: H HeperyJIB:pHM 

BO~OBHe ~HRUHH. 

ITpm HHSKHX aHeprBRX B xamure Heynpyroro pacceSBHH Ha~-

eTCH 6o~moe RO~eCTBO HSO~>BaHHHX pesoHaHCOB, ROTOpHe MOryT 

6Hn yqTeim npm pac"<leTax ce"<lemm, noJIJJ.PIIIsmnni H cnHH-(fl.mma 

nyTeM .n;o68.BJ1emm: R S -MaTpm:te np.sMoro npou;ecca 5 -MaTPIDlH B 

Bli.D;e Bpei:Ta-BEI'Hepa I 4/: . 
J { n. q o, 4 . e -;_ <11{, ;~ Rs R . _ s-~RJR · cLL6/..f2.6 _____ _ 

LR.JR C6j6 - E - ER +' L !';<_/g (4) 

r;o;e ER - aHepru pesoHaHca, 

r:e - noJIHaS:t umpmm. pesoHS.Hca, 
m /J;R;12 - a.MilJIHTY;o;a o6paso::eamm: pesoHB.Hca, 

)1~~ - napiUJaJib:aaH aMamrry;o;a pacnaJJ;a pesoHa.Bca, 

Y1b;6 - (pasa, 

0<; (,e - CTIJIIH H op6HTaJI:DHlllt MOM6HT peSOHaHCa. 

Hs YliHTapHOC'fil noJIHoit 5 -MB.TP:Bllll cJie,eyeT, 11'1'0 /}c~;~ H g ~ftt 
He Si:BJIJD)'l'C.S: HeSaBHCTiiMYMH BeJIH'qWta.MJri H CBf!Saml 'JI:PYr C 'JI:PYrOM 

COOTHODlelmeM: 
Q.Lfl. - J)5JR outEL ~i{JLK-71< t.'2dtk + 

cJ L;.J,e - a.. CR. J!( a Li! JR >( P~_R. JR. X e >< e 



5. 

ill. CElffiilllli I l10JIHPH8AJ]'IH 11 1Jffi1H-Q)Jfrll. 

B cJiytrae ocH X , HarrpaBJI13HHolt rrepneH.$1KyJI.F.IpHo IDIOCKOCTH 

peaKIJ;:tU!, C8'ti8HJi18, l10JIHpH3aJl1f..q H CITHH--cj)JIHIT MOryT ObiTJ:, ,BhiPaJK8HH "tie

pes C8'tl8HM, OTB8"t.IaiOUrae Ol1p8,Il;8JI 13HHbiM IIp08KfJ;HID.:T Cl1HHa HaJI8TaiOJ.l.l8H H 

pacce.HHHOM 'tlaCTHU: 

(5) 

(6) 

:P- (7) 

5= (8) 

,I.f,7m rrpaBHJII>Horo orrn:caHM 8KCIIe:f:L-IIvreHTaJThH1IX pesyJII>TaTOB B oc5JiacTM 

8Hepr:ai1, B KOTopoi1 B WYHKUHll B03c5~eHHH rrpHCYTCTBYIDT .UOBOJII>Ho 

Y3KH8 p830HclHChi, H800XO,IJ:IDVIO Y'tlll THBaTI> KOHG'tiH'JIO TOJIJ.l.lHHY M:tilll8HH H 

H8MOHOXpOMaTH'tffiOCTh ITO 8HeprHM H8JI8TaiOJ.l.ll'IX 'tlaCTLIU. 3aKOH j (£) 

ITO KOTOporvry pacrrpe,IJ;8JI8Hbi 8H8pl'F.Yl tJaCTPIT.J; K MOM8HTY B3artiiVIO,Il;8MCTB:VIH 

C H,Il;p81VI:vi MHIII8Hvi, CJIO}lt8H, HO C ,I,OCTaTO"t.IHOM TO"t.IHOCTJ:,ID B KatreC'l'B8 

Hero rvro.iKeT OHTI> B3HTa WYHKIJ;IDI I• BH.IJ;e Tparreu:vur, ITpe.n;cTa.BJieHHOM Ha 

p:vrc.I. 
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\ 
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EH 
\E: 

E 

pu~. { 

113 HOpr.'illpOBKH j (f) . Ha e,I;HHliiTzy OJie.nyeT, 'tJTO BeJIHtJHHhi a 

k , n , £H M £ OBA:38.1ill M8.JK.IT.Y COelOM OOOTHOIIIeHRF.D\'ill 

T ,< -< ..16 tna In/. ;ld n aronvr oupasoM, nauJIIO;n;aeMoe oe'tJeHHe u, uc c5y;n;eT UMeT:O 

B11,Il;: 

IIp:vr yope;n;HeHHH Mil c5y;n;eM o'tlwra'l':O , tJTO B oc5JiaoTn ::meprnH oT E H 

, IWTOpa.FI Oelbi'tJHO He rrpeBOOXO,JUIT !00 K::>B, II_pJIIVIOM 

+ 2 Jm :J>F/1e,mamo~; !lRBR} 

~F~~~ D 
- aMIIJIHTy,n; 3. rr_pf:IMoro B3 amvro;n;elioTBM, a /'(. u 

rrpoc5er810T sHa'tJeH:vm no BoeM y'tfltJ:ThiBaeiVIHM pesoHaHOaiV1. ,IJj:m Be.JIH-

11 R. H J3 R IDvieeM: 



7. 

11 = h.~+ /E. - E - i fl~t}.J,Il (f.;- ~ :--} ..J... J ·-'n (I+ . ~ . )17 
rTf(. _,(; L..., < 

4 
ll 11 .2 EH -E~e. + • f7~t E11- Ere -+' .!:& -+ ~ J 

2 ~ 

I-IAXOJK,IO~I~ ITAPAMETPOB J>E30HAHCOB 113 

8IWIIEPI1MEHTAJI1HhiX PESYJlliTATOB. 

fiap81\18TPH pe3oHaHCOB MoryT 6biTL HafmeHH 113 cpaBHeHIDI 8Rcne

p:rnvreHT8JThHHX pe3yJibTa'rOB C T80p(~TH'tJ8CRIDllH paC'tJ8T8.l\ill IIO M8TO,IJY 

"HaHM8HLI!lHX KB8J,:WaTOB", T.e. MliHHMU3a:r.zyi8H B8JIHliiD!bt 

z 1 X =n.-m 

r,n;e n - 'IHCJIO 8RCIIepiDVI8HTaJ.IL!lliX TO'tJ8K, 

rn - 1ITICJIO IIapa1VJ8TpOB, 

j;. (Xi, ')i) - 3Ha"tJeHH8 8KCII8')Hlv18HTaJILHOM B8JII1'lliHbi IIpH apryrvreH-

Ta.x Xi , J (. , . . . . , 
L:l -/~ (x ••. "-1... . ') f JHa.'feH..utA O'U<4~K. 9-Kcnepu.,.awra.vtl>Ho-U ...JefiUe.CUA.t-t'-f 
~ - T~~opeTII'tJ8CK08 3Ha"tJeHHe, Bbi'tJHCJI8HH08 
f7(¥i.,y,·~·-· )d,lfl~) ... o(,y ' 

n~n apryMeHTax x, , J/ , .... 
11 napaMeTpax c/1 , ef-t , ••• ) elm • 

NZ B onHOHBaeMoti nporpruvnvre NllHIIDJIH3a.I.UMI A peMM30BaHa c 

IIOMOII.\I:>IO 01IO.IDIOT8'4'HOH no;n;nporpal\1 v11I Ff/ H IL j , IIpi1'4'eTv'I B Ita'4'8CTB8 

aprYJVI8HTOB HCIIOJIL3YIOTO.F.I: 8HeprM HaJI8'l'aiOll.\IDC 'tJaOT:m:( 11 yroJI, IIIJH RO

TOIJhiX I13M8p8JIHOL C8'4'8Hl18, IIOJIHpr138I.J;M H CIDIH4illiii. fiapaMeTp81Vlli 



8. 

(I3) 

) 

a Ta.IOKe rroJIOJ:cl{eHRFI 11: IIOJIHbie nmpvu ::bi pe3oHaHCOB. EcJI:vr rrpe.n;rroJio.!IlliTn, 

'tJTO pacrra.n; pe30HaHC8. l'I.TI;8T TOJibKC 1 B yripyi'IiH RaHa.JI Ii RB.Ha.JI C B036YJK

.TI;8HM8M COCTO.fiHM 2+ H,IJ;pa lV!HIII8Hvi, T. e. : 

M M3B8CTHO 

MoryT 6HTn 

B TOM CJiy"tJae, 

0 
ou.t EL

1 

rJ t~}R. 

(I4) 

ecJIIi I13BeCTHa 5 -rvmTpnu;a ynpyroro pacceEHMJI, 

MOJK8T 6HTn HaiiD;eHa !13 cpopMyJI (5) M (I5). 

0Ill1CAH11E ITPOI'P .M1TI4!?!.:. 

B rrporpruvrMe "J)O!JLL n Ha OCHOB8 WOPMYJI 2 - II Bbi'tJI1CJI.HIO'rC.fi 

C8'tJ8HH8, IIO.JIJipi138.IJ;M..ff M CIU1H-<.._bJII1:1 C ytl8TOf'.'l R8.K IIpmviOrO B3ffi!MO.TI;8MCT

BM IIp0'£0HOB C .fl.TI;pOM, 'raK 11 "tJep~3 pe30HaHCH, IIp11"tJ8M B CII8D;aru:InHOM 

p8jKWvJ8 OHa Ha OCHOB8 M8TO;n;a Hal~M8Hnliii'IX RBa,IJ;paTOB HaxO,niiT rraparweT

pH pe30fiaHCOB 113 cpaBI-IeHM T80p3THll8CimX paC'tJ.8TOB C 8l{CII8pi1M8H

TaJinHhiiVI11 .n;aHHWvrn:. B Ra"tJeCTBe sicrrep:mvreHTaJIJ,HbiX .n;aHHux MoryT 6hiTn 

B3.fiTbi yrJIOB1I8 H 8HepreTH'tJ8CKVIe 3aBI1Cl1MOCTii .IJ;lijJI~epeHD;IiaJI:bHOrO 08'tf8-



9. 

Hl1JI, IIO.Wiplii3a.IJ;ID1 H CIDU-I--<%mHIIa. NeTo,n; H8Jillv18Hbll.IIDC KB8JJ;paTOB peaJII130-

BaH Ha OCHOBe no,n;nporp81Vl1VI1I " j:tJ/'fZL.J ". llp.riMOe B3ffiiMO,Il;8HCTBH8 

C'il!TaeTCJI H83aBHC.ff!JtHl\1 OT 8Hepr:urn B HHT8pBa.JI8, B KO'rOpOM 3a,IJ;a.H.bl 

8KCIT8pHM8HTaiTbHH8 ,Il;aHHHe. 

IIporpaMMa co,n;e .PJIGIT cJie.IJYIOIIfMe no;o;nporparvuvihr: 

flf/PL; /1/'fPL£ - npe,n;nasBa-qeHH AJIH BH'tfi'ICJieHM arviiTJIHTy,n; pe-

30HaHCHcro pacceHHMR H HX npOM3BO~cr no 

napa~M8TJaM pe30HaBCOB B CJlY'tjae OTCYTCTB¥~ 

H HaJUI'tj'JZM ycpe;o;HeHim no 8Hepr:wr COO'rB8'l'CT-

B8HHO; 

/lfl P L S - Bbi'tjMCJI.f.te T aMITJIMTY.I pt np.rrMoro B3 8liiJ'Jl o,n;e:M:c TB:VI.FI ; 

I/fTS - nepeC'tJHTHBaeT no cpcpMJJie 3 HHTerpaTibi nepeRpbiT:Vlfi B 

5 -MaTp:m:J;y; 

JJSECH - Bbl'tj}IC.JI.F.!8T ce-qeHJiie, no.JI.f.tpll3ar.J;MIO M CHMH-{)).nlln H HX npo-

FFVN 

/IV/J)TH 

CLEBSH 

FACTR. 

5PHE!( 

ftl2iTHH 

113BO,n;mre no napaMe'lpaM pesoHaHCOB; 

BH'tjJi'ICJI.f.te'r fl,e :H JiX npOJii3BO,n;HHe IIO ER II /.R 
- Bbi'illfCJI.F.!e'r rrapaiv18TpH pe30HaHCOB 11: IDC OI.Illi6RH; 

- BH'tj}ICJIJieT Rooo)J). Iu:e6rna-rop,n;a.Ha nvr,n;a (2!1 ,/mi/Jilj); 

- npe,n;HasHa-qeHa .IJJI.F.! JIH'tjJi'ICJienvJ.H tn ( n ! ) , Ln ( 21l // ) 

:vr Ln ( ( 2n + 1. ) .' .1 ) ; 

Bbi'tjHCJIJieT Yt- m { ~ J 0 ) 

- rro,n;nporpruviMa, npe,n;HasHa-qeHHaR ,WIJI pa6oTH " Ft1!1IL.l "., 

HAliA.lll:>HbiE .IIAHHbiB l!I ITOPH,jWK ImP<POKAPT. 

I n/R 50 npOll3BOJI:OHHX CllMBOJIOB (8TH C11MBOJibi 6y.IJYT OTne-qa

'raHH ll II08'l'OMY C IIOMom:oro IIX MO]\HO OTJIH-qaT:O O.TI;HH Ba

pllriliT oT ,n;pyroro); 



IO. 

2 rr/K J 8 f1A X - IvTaRCI1MaJibi-mti Y.IJ:B08HHblli IIOJIHHit MOMeHT BbiJieTaJO

mefi 118.CTIDJ;bl Ipl1 IIpHMOM B38.IDJJO,IJ;8HCTBHI1 

( J 3 HA- X :5 50), (J>opr.mT I2; 

0 < N/2 ~ 8 - KOJGI11eCTBO Y'IHThiiiaeMbiX pesoHaHCOB, (popMaT I 1 

IVT - KOJIM'IeCTBO 8RcrrepmvreHTBJ:bHhiX •ro-qen:, 9;JoprvraT I3; 

KL U - rrpii KL i/ = 0 IIP,HNroe B3EJ1MO,IJ;eHCTBI18 BH'tJHCJIJieTC.H B parvrn:ax 

CBfi38.HHblX KaH8JIOB, Tipi1 KL i/ f: 0 rrpm.we B38JlMO,IJ;eHCTBlle 

y'I.liThiBaeTc.H B npi16JIIDKemrn: 7J WBA • B CJiy-q.ae J 8HAX = 

= 0 npmv1oe B3aJ11\10,IJ;ei1:cTBile He ycrn:ThiBaeTC.H, cJ?opiviaT I --1 

KL U 1 - npH KL i/1 = 0 6y;rsyT Bbi'til[CJieHbi 
out 

rpo , np:vr k L U 1 = I 
n out 

I fJo c"tJHTaiOTC.a sa,n;armwvrR. ~opMaT I 1 ; 

KL i/ .2 - Bcer,n;a paBHO HYJIIO. ~opMaT I 1 ; 

3 TI/K AP - Macca HaJieTarome:fi 'IHCTHI.l;H B 8,Il;I1HI1TI;ax MaCCH npOTOHa. 

~p:MaT P 3. I; 

AT - Macca .H.IJ:pa MH!lleHn :3 e,n;HHIDJ;ax Macchi rrpoToHa. ~pMaT 

P 5.I; 

a H ~ - napaMeTpbi cJ)yHIUU·U1 pamipe.n;eJie:ril'm '1.aCTI1TI; no 8Hepnmrt 

(R8B)' wopMaT 2 F 7 .. 3 np:a a., = J = 0 ycpe.n;Hei-nm He 

npOI13BO.TI;MTC.H. B cJiy-q 3.e 12 I= 0 sHa'Iemre J He MOJKeT 

paBH.H'fbC.H HYJilO. 

BETTA - B TOM cJry-q.ae, ecJI:vr np.:rMoe B38JtThTO;a;eficTBHe J'IIITbiBaeTc.H B 

np:vr6JIJiDK8H1UI JJ W 8A BETTA = 0. 097552 x.f> · (-(Ea.A.'£
6 

=-) 1~ , 
r.n;e_? - napaMeTp .n;e~DopMa.u;MII .H,n;pa MIDIIerm:, Ea. - 8Hep-

rM B /l C K HaJieTaJome11 -qacTIIUhi (IVIGB), E--6 - ::meprlim B 
1 pa.cce..a.HHou ~~t£t-cT~I.fiY4 J 

It C K r(IviBB). B oc•raJI&HbiX CJIY11.WIX sHa'tierme BETTA 6espas-

JII1'IHO. ~opMaT F 7. 3; 

4 n/R H T • .n;. SEL - S _,.,,mT_r.:rma ynpyroro pacce.HH:vm ,n;.:rm-'- Hj 

paBHbiX yrJIOBOrlfY H IIOJIH01V1Y MOM8HT8.M pe30H8.H

COB B '.roff. iKe TIOCJI8.TI;OB8.TeJibHOCTII, 'ITO H peso-



5 

6 

? 

II. 

lia.HCH. \fili}J.[O SJieMeBTOB -MaTJ>HllH, TaK.m4 

OOpaSOM, ;~OJ.DIHO paBmtTbCH 't{HCJIY peSO:saHCOB. 

lfJrJI KaUO:C'O SJieMeHTa npoOnam'CH CHallaJia 

:peaJIDBaB: 'iaCTI:., a saTeM MJmMa.H. <00pua.T 

IO F 8.6; 

- ecJm JBf;AX 1: 0, TO ~ee ltODim OHT:& saJ,ta.

BH s:aa11eHaa 5 -MaTJ>liiil;H :wm eTerpaJJB nepe

ImH'rM B SaimCntOCTl! OT 3Hallemut napa.MeTpa 

1\LU • BeJIL?miHLt 5~/ L;;jb H /t()_j L6j6 

,ltOJDI.BH 6:sr:& Sa,ttaHH B CJie~e:M IIOpH.ltlte: 

ltBlUJ;as: nepqx:>xapTa coJtepuT 5 E.7lH J ~ 
SaJ,ta.HHOro {6 H j~ , npneM i6 ';f 0 H 

)~> > 0 MSMelUID'rCJI OT MeH:&IIIHX K 60JI:&DmM. Ha . 

sa;Ita.HHoft nepqoxapTe JtO.mmo Haxo.ItHTI:.CJI IO 

-cmceJI ~ j~-2 <;·< ;~ + 2 

KaSJtoro Ba6opa !6 j~ I(). j 

, npliAeM ~ 

- CHB.118.12 peaJI:&-

HaJi -qacT:c, a saTeM MJ.lliNaf.[. ECJIH j Y'JlOB

JieTBopa:e'.I Hepa:BeHCTBy 1! MeH:&me HYJIH., TO 

sHa.lleoe 5 H f :ayZHo no.nouT:& paBBJ:am 

:aymo. ~:PMa.T IO F 8.6. KoJ.[HqecTBo nep<fx:>-

tmpT ')J.OJDI:HO PaBlUIT:&C.fi J B )1 A X • llpH 

KL u 1 = 1 ltOJllltHH 6HT:& sa,ttaHH IS .n;.li.fi :ecex 

peSOHS.HCC'B H liX liOrpeiDHOCTR (RSB). <00pYaT 

8 P 6. 2. Bee fS 3aimCHBaJ)TCJI Ha O,JtHOi 

nePI>ottaP'l'e, a Ha c.ne,DJ'me! - RX norpenmocT& 

Ec.m KLu 1 = 2, TO Sa,tta.JOTCH ff,. R liX 

norpemHO<:Tl! (xsB) no TOMY Jte q,oPMSTY, liTO 

:PI r's • .liJIX KaJitJ];Oro pesoHB.Hca S8Jta.J)TCJI Re 3 , 
Jm g , 0 , Etc , i.e , jR H EX norpenmocTH 

B CJie,ttyU~eM no:pR.ItRe: 



I n/K 

2 n/K 

3 n/K 

4 n/K 

8. rr 

9. 

!2. 

<12eg );(,=,{R_-!G , (Img );i,=JJ?.~~ 

( Re!J ) )b=Je-1, (Im~ );6:JJC-f , • • • • • , 

( R.e 9 ))6:::~,-.z (ImJ ) Jb =JJl +~ ; 

norpel!IHOCTll 8'fVl.X BeJUftfllH B TOl\1 JI<e IIOpH.IJ:Ke. 

06e neppoKapTOI B g)opMaTe IOF 8.6. 

fk ( K8 B) ( F 6. 2) , E R ( Ms B) ( F 6. 4) , 

.fR·(F3.I); j~ (F3.I); 

norpelliHOCTll TIO~HOM lliHpMHbi M IIO~OJK8HMH pe30HaH

ca B ~OpMaT2 2 F 6.3. 

I1orpel!IHOC'l'M MoryT 6yTI:> pamm~rn Hy.mo, npM

-rreM ,n;JI.ff B8Joi1pyeMbix rraparvreTpOB HX sHa-rremm He 

I1rpaeT p0~¥l, TaR KaK OHM 0YJJ.YT Bbi<JMC~OHhl B 

rrpouecce padoTH rrporpaMMH. 

MaCCI1B JJ.JIMEOH I2 x IY R B qJoprviaTe 50! :1 • 

3TOT NiaC CM:E COJJ,e pJIU~IT MH{_flOpM8UMIO 0 TOM, KaKM8 

napaJVIeTpbi resoHaHcoB :vrsMeH.FITb rrpM pa6oTe rrpor-
// 

pW:v'fMhi q F(J H./ LI , a r~aiam HeT. Kai1K,IJ;.bi8 JJ,BeHaJJ,-

:o;aTb 8~8MeE TOB 8TOrO MaCCMBa COOTB8TCTBYJ:OT 

!2 rrapaJvieTI aM peso:rraHca: IO BeJivi'tffiHGJVi Rep H 

I m j B TC Ivi rrop.FI.IJ:Ke, Kai\ oHn BBOJJ..HTC.FI, /k m: 

-ER. • Ec.mr naparf:eTp Bapbi1pyeTc.FI, To IV = 1, 

HHa-rre IV =' .0. 1:fifcJio Bapb:vrpyeiVIbiX napa.MeTpOB 

He JJ,O~JKHO r:p8BOCXO,Il;YIT:S 50. 

ECJIM B8pL:HJlYeTC.ff TIO KpaHHei1: Mepe OJJ,1IH napa

MeTp, TO .TI;clJiee JJ.OJI.iP".Jrn 6HTb 38JJ.aHH sKcrrep111MeH

TaJI:OHbie pe:ly~bTaTI:l. l{a)IQJ;aJI rrepPOKapTa COOTB8T

CTBY8T o,IUIOIVIY sKcrrepiDVIeHTaJibHOMY sHa'tleHMIO H 



EP:J -

I4. 

TO"CfHOCTL JI,r.H " Ff/HILI ". cfupMaT F 4.2; 

06a "CfJIICJia r:poOMBaiOTC.H Ha O,Il;HOM II8_IXPOKapTe. 
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