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I. 0 Tpex MeTogax pemeHHR ypaBHeHHR illpegHHrepa B o6nacTH ttenpe­

phlBHoro cneKTpa 

KaK npaaHno, B o6nacTH HenpephlBHoro cneKTpa aa,n;aqa pemeHHR 

ypaBH8HHR illpe'AHHrepa 

fc-i) + [K:.-v,~)] ~(-i) =O (I.I) 

C YCROBH8M 
-JCo)= o 

H aCHMTITOTHqecKHM TIOB8'A8HH8M 

tl(-i)-- ~i.n(K'Z-+b'(K)) (I.2) 
c1 -i,-oo 

paccMaTpHBaeTCR KaK 3~aqa KomH C HaqanbHblMH YMOBHRMH: 

'J-(o)=O , '1-(o)=C,. (I.3) 

r'Ae C - npOH3BORbHaR KOHCTaHTa, onpe'AeRmo~an HOpMHpOBKY ·pemeHHR*. 

MeTO'Abl tJHCJieHHOI'O pememm 3~aqH KomH o6R~aIOT T8M H8'AOCTaT­

KOM, qTQ HaKOTIR8HHe OWH60K OKpyrneHHR npHBO'AHT K yaenHqeHHD OTHOCH­

T8RbHOH norpemHOCTH B aCHMTITOTHqecKOH o6RaCTH pemeHHR. IToTiblTKa ycTpa-. 

HHTb yKa3aHHbli;\ H8'AOCTaTOK npHBO'AHT K CHRbHOMY YCROlltH8HHD anropHTMa Bbl­
qHcReHHH, K yaenHqeHHD Tpe6yeMOi;\ naMRTH nporpaMMbl H BpeMeHH cqeTa. 

TaK~e npH qHCR8HHOi;\ peaRH38llHH 3TOro TIO'AXO'Aa B03Hmt8.8T npo6neMa BblXO­

'Aa H3 CHHrynnpHoi;\ TQqKH 't=O • wrn qero He06XO.ItHMO C 'AOCTaToqHQH 

TQqHQCT~D ycTaHOBHTb aCHMTITOTHKy BORHOBOH ipyHKUHA :f-(,z,) Bee OKpecT­

HOCTH •. 0mH6KH B acHMTITOTHKe H B OU8HK8 o6naCTH npHM8HHMOCTH acHMTI­

TOTHqecKoro TIP8'ACTaM8HHR pemeHHR MoryT npHB8CTH K 3HaqHT8RbHblM nor-

* ITpe'AnonaraeTcR, qTo noTeHUHaR V(~) Y'AOMeTBopneT ycnoBHRM, npH 

KOTOpblX c~eCTByeT HenpepblBHblA cneKTp 3HeprHit, TO ecTb pemeHHR 

ypaatteHHR (I.I), Y'AOBReTBOpHD~He ·ycnoBHRM (I.3),(I.2),c~ecTBYDT 
'ARR acex E 7 0 ( E =K#,). . 



pemHOCTRM npH H3BJieqeHHH napa.MeTpOB pacceRHHR H3 aCHMTTTOTHKH (I.2) 
npH 3a,I\aHHOM 3HaqeHHH K;., ' . / 

0AHH H3 cnoco6oB ycTpaHeHHR yKa3aHHblX TPYAHOCTefi COCTOHT B nepe­
qJOPMYRHPOBKe 3a,I\aqH KomH ~R HeKOTOpbIX AHqxpepeHQHa.JibHhlX ypaBHeHHH B 
3a,I\aqy C KpaeBblMH ycnoBHRMH. 3AeCb Mb[ OCTaHOBHMCR Ha Tpex cnoco6ax 
nepe¢opMYnHpOBKH sa,n;aqH KomH (I.I),(I.3) ~R ypaBHeHHR llipeAHHrepa B 
3a,I\aqy C H3BeCTHb!MH Kp8eBb!MH ycnOBHRMH. 

.A. ~OPMYRHpOBKa 3a,I\aqH onpe~eneHHR HenpepHBHOPO cneKTpa KaK 
3a,I\aqH Ha co6cTBeH~e sHaqeHHR. 

~aH~A MeTOA 6~ paspa6oTaH B pa6oTax/I/. CyTb MeTo~a saKnroqa­
eTcR B TOM, qTo BMeCTO npRMOH 3aBHCHMOCTH 

0=6(K) 
HmeTCR o6paTHM 3aBHCHMOCTb 

K= J<(o). 
TaKHM o6pa30M, B rpaHHqHb!X ycnoBHHX 3a,n;aeTCR 3HaqeHHe ¢a3hl pacceRHHfl 
8 ' a 3HaqeHHe K HaXOAHTCR KaK co6CTBeHHOe 3HaqeHHe. 3~aHHe 3Ha­

qeHHR ¢a3hl pacceRHHR O IT03BORReT c¢OPMYRHpoBaTb cne'AYromHe KpaeBHe 
ycnoBHR ~R ypaBHeHHR (I.I): 

'j(o) =O , 

'i'c'l.2_ := K cc~cK~+ol J 

q(,z,) $.i.n (K'Z +o) 'Z=R. 

(I.4) 

3a,n;aB eme yCJIOBHe HOpMHpOBKH BORHOBOA,¢yHKQHR, HanpHMep, B qiopMe' 
R . 

. f 11,(?-) 4 ,z, = 1. J ' (I.5) 
0 

npHXOAHM K o6hlqHOH qJOpMYRHpOBKe 3a,n;aqH Ha co6CTBeHHoe 3HaqeHHe. )J.nR 
pemeHHR (I.I), (I.4), (I.5) MO~HO npHMeHRTb H3BecT~e MeTolv.emeHHR, 
paspa6oTaHHHe ~R sa,n;aqH Ha co6cTBeH~e · sHaqeHHR. B pa6oTax/ nplIMe­
HReTcR HenpepHBHhlfi aHa.JIOr MeTOAa Hl,roToHa, KOTOpHA npHBOAHT K pemeHHID 
nocn~oBaTenbHOCTH RHHeHHhlX KpaeBbIX 3a,n;aq. MeTOA A RBnReTCR HaH6o­
nee 3~eKTHBHblM B6RH3H·TTOA6apbepHbIX pe30HaHCHbIX 3HaqeHHH 3HeprHH. 
C MeTOAHqecKOH TOqKH speHHR OH KaK 6H o6oeAHHReT sa,n;aqH onpeAeneHHR 
HenpephlBHOPO H AHCKpeTHOPO cneKTpa B eAHHyro BhlqHMHTeRbHyro cXeMY, qTQ 
npe~cTaBnReT HHTepec B MHOPOKaHaJibHhlX sa,n;aqax pacceRHHR C yqeTOM saK­
phlTbIX KaHa.JIOB. 

B o6meM cnyqae noTeHQHaJI COAe~HT AaJibHOAeHCTByro~A qneH. B ypaB­
HeHHH llipeAHHrepa 3TO TaK Ha3HBaeMblfi neHTpo6e~n noTeHQHaJI: 

. ..t (..t'.+:i) 
v:: =-. 

"' 'Z"' 
-t=1;~; ... , ( I.6) 

HRH KYROHOBCKHH noTeHQHa.JI: 

2 

cl 
¼=7' ol;, ;..,~~e,_ 

t,J. 
( 2 - sapfl'A RApa; e, ?'11.. - sapfl'A H Mac ca 3ReKTpoHa; Pl 
IlrraHKa). 

( I. 7) 

_. nocTORHHM 

PemeHHe ypaBHeHHR llipeAHHrepa C noTeHQHa.JiaMH (I.6) H (I.7) H3Be­
CTHO. 06osHaqHM qepes F~(k~) H Ge(K~) perynRpHoe H HeperynRp­
Hoe pemeHHR ypaBHeHWI 

~
11+(1<~-¼-VI() ~ == 0 

C aCHMTTTOTHqecKHM noBeAeHHeM npH '? ...-c,o 

I 
\. 

~ (l<'Z) = S-l,n_ (K'Z - .f..:: -b'I<) ' 

Gt(wi)-:: CO~(Ktz- ~ -01<}, 

s = g en Co1->etz). 
I( 1i 'If 

(I.Bl 

ITpH Ha~rnqHH B noTeHQHaJie AaJibHOAeHCTByromHX qneHOB ¼ H ¼ aCHMTTTOTHKY 
pemeHHR ypaaHeHHR 

~
11
('l) + ( K"'-V(~)-V~ -¼) ~('t) = 0 , 

'J'(o)=O 

(I.9) 

nenecoo6pa3HO onpeAeRHTb OTHOCHTenbHO pemeHHR ypaBHeHHR (I.8). 0Ha 
HMeeT BHA 

~(,z,)= ol.(1<) [~o(i<) F<(i<tz)-~O(K)Gt(,cz.iJ. (I.IO) 

3Aecb O(K)-¢asa pacceRHHR, OTHoc~asrcR K KopoTKOAeficTayromen qacTH 
noTeHI-1HaJI8. V (-i) . CoOTBeTCTBeHHO, o6o6maeTCR H Kpaeaoe ycnOBHe (I.4 ): 

'J-'(,z,) _ K[~6(1<)f:(
1
(k'Z)-~8(1<)G~(ic"Z)] '<r. 4•) 

-'J'{-r,) - C ~S'Ctc:) F-t (1<'?) - ~Vt1.6'(1<) G~(J<,z)J. 
B. 3a,n;aqa onpeAeReHHR HenpephlBHOPO cneKTpa KaK sa,n;aqH c HenH­

HeHHblMH KpaeBblMH ycnoBHRMH. 

MeTOA 6Hn npe~o~eH B121. B BNpMeHHH (I.2) HeHsBeCTHblMH RBJIR­

IDTCR ol (r<) H O (1<) . Hcnonb3YR BNpMeHHe ~R npOH3B0AffOH . ~('?) npH 
rz..-oo: Q 

~
1
(-z) = J(ol.(K) COS(K'l+0(1<)), (I.II) 

HCKnroqHM H3 (I.2), (I.II) HeHsaecTHyro O(K) 
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[loJiytniM 

_,J.- " c· ,,._ .t. J..) ~ (1<) = iL 1 ;- I< 't , rz. = R. • (I.12) 

B AB.HHOM cnyqae YCJIOBHe HOpMHpOBKH 
ol.t-(K) =C 

OAHOBpeMeHHO 6yAeT H HeJIHHeHHW KpaeBbIM ycJIOBHeM MH ypaBHeHHH (I.I). 
B o6~eM cnyqae, T.e. MH ypaBHeHHH (I.9),<fiopMYJia (I.12) o6o6~aeTCH 
CJie,IzyJO~HM o6pa30M: 

of\K) = :.,_ (G-t (1<'Z) t(R)-1< G~ (1<'l.) 1(R)).t+ 

+ !.a..(~(K'l.) '/Ctt)-1< ~, (f('Z) {(R.))l,. 
(I.12

1
) 

,ll,,rH pemeHHH ypaBHeHHH (I.I) B TIOCTB.HOBKe B Ta.KJKe npHMeHHeTCH 
HenpephlBHl,IH 8.HaJIOr MeTOAa HbIDTOHa, CBOA~HH pemeHHe K pemeHHID nocJie­
~oBaTeJibHOCTH JIHHeHHl,[J{ rpB.HHqHb!X 3~aq. B OTJIHqHe OT A B AaHHOM 
cnyqae HaXOAHTCH npHMM 3aBHCHMOCTb 

8=8(~ 
nyTeM TIOCJieAYID~ero H3BJieqeHHH 3Toro napaM~Tpa H3 acHMTITOTHKH (I.2). 

B. ~OPMYJIHpoBKa s~aqH (I.I)-(I.3) B BHAe KpaeBoH s~aqH, 
KOTopyro w 3AeCb npHBeAeM, HBJIHeTcR caMOH npocToH H3 paccMoTpettHhlX 
Bblllle. CyTb 3TOH nocTaHOBKH saKJiroqaeTCH B 3aMeHe (I.2) Ha KpaeBoe 
ycJIOBHe 

d'(-i)J'l~c,. (I.13) 

r~e C ' KaK H npelK,I\e, npOH3BOJibHaH KOHCTB.HTa. YCJIOBHe (I.13), KaK 
H YCJIOBHe (I.3), onpeAeJIHeT HOpMHpOBKy pemeHHH c _TOqffOCTbID AO !pyHK­
UHH f (wt)= Si..11. (K'i +O) 
11JIH qiyHKUl111 

i(1<,z.) = ( ~~ S- · F-t - c;.h,.8' · G--t) 
B o6~eM cnyqae. ITpeAnonaraeTcH, qTo ~sR He HBJIHeTcH HyneM ¢YHKUHtt(I.2). 

,ll,,rH pemeHHH 3;Ja;11 B nocTaHOBKe B HaH6onee 3qql8KTl1BHbIM HBJIH-
8TCH M8TOA nporoIJitH 3 • ITocJie ~oro KaK pemeH11e HaHAeHo, C TTOMO~bro 
¢opMYJI (I.12), (I.12') Ii 

~ I, ) ~ { f<(K'Z) y'c~1- K F;(1<,z.) ,-("?.) } 
O\..K = O.'Z.C '( ) ) C..l(K"l)q'(rz)-l<C..< i<:'t r 'l=R 

( I. 14) 

HaXOAHM cJ... (K) Ii 8(1<) 

4 

,,. 

1>yHKUHH ol.(1<) H 8(1<) B 3~aqax pacceHHHH, co6CTBeHHO, H HBJIH­
IDTCH TeMH ¢YHKUHHMH, ROTOplle Tpe6yeTCH HaHTH. 0AHaKo, KaK BHAffO H3 
¢OPMYJI (I.12) H (I.14),ToqHOCTb BhlqHCJieHHH 3THX <pyHKUHH HaXOAHTCH B 
npHMOH 3aBHCHMOCTH OT TOqHOCTH pemeHHH B acHMTITOTHqecKOH o6JiaCTH. B 
OTJIHqHe OT anropHTMOB, peaJIH3yID~HX 3~aqy KomH, norpemHOCTH BhlqHCJie­
HHH B KOTOphlX pacTyT HMeHHO B aCHMTITOTHqeCKOH o6JiaCTl1,B KOHe'IHO-pa3HO­
CTHhlX anropHTMaX, peaJIH3yIDl:lHX pemeH11e JIHHeHHhlX KpaeBblX 3~aq, OTHOCl1-
TeJibHM ToqHOCTb BhlqHCJieH11it HBJIHeTCH paBHOMepHOH BO DCeH 3~aHHOH 06-
JiaCTH onpeAeJieHHH pemeHHH. 

2. MeTOA pemeHHH ypanHeHHH llipeAHHrepa, coAeplltanJero BTIOJIHe 
HenpephlBHhlH onepaTop 

PacCMOTpeHHhle Dhlille MeTOAhl H8TPYAHO pacnpocTp8.HHTb H Ha CJiytlaH 
ypaaHeHHH llipeAHHPepa, COAepllt~ero BTIOJIHe HenpephlBHhltt onepaTop. B 06-
~eM cnyqae TaKoe ypaBHeHHe MOlltHO san11caTb B BHAe 

(2. I) ';i't-t-T t= O, 
rAe onepaTophl '1. H T onpe~eneHhl cneAYID~HM o6pasoM: 

. .a, 

1., = f'l.,_ -t-K.2--V (,z,) , (2.2) 

T- ~ ( · , Bl(C>2)) a,irz.). 
l(s{ (2.3) 

3AeCb QK(ri), &l((,z,) E L.t(o, R) HBJIHIDTCH 6a3HCHb!Ml1 qJyHKUHHMH, 
(.,.) - COOTBeTCTByro~ee CKaJIHpHoe npO113B8A8Hl1e. TTpeATTOJiaraeTCH, 
qTo aCHMIITOTHKa pemeHHH ( 2. I) TaK 1Ke,RaK li (I. I) ,orrpe.I(eJIJleTc.fi Bupa-
llt8HH8M 

~err) ;:-
00 

c:1.. Ci:) Sm (K>i +S Ct<)). (2.4) 

,ll,,rH npeo6pa3QBaHHH 3~aq11 (2.I)-(2.4) B COOTBeTCTByIDll1.YIO Kpaeayro 3a­
Aaqy MOlltHO npttMeHl1Tb Bee TPH BhllllepacCMOTpeHHUX MeTOAa. 0AHaKo w 
3A8Cb orpaHHqHMCH npttMel!eHHeM TOJibKO MeTOAa 8, TO ecTb TIOCTaBHM 
rpB.HHqHhle ycJIOBHH 

~(o)=O, "J'(R)=C 
MH ypaaHeHHH (2.I). 

KaK H3BeCTHO, BTTOJIHe HenpepllBHl,IH onepaTop 
MOlltHO annpoKCHMlipOBaTb DllpOlK,I\8HHbIM onepaTopoM: 

N 

'T;H= ~ (•) 81<(-z)) Uk("t) 1 
k.-:f. 

TaK_qTO 

5 

(2.5) 

C JKeJiaeMOH TOqHOCTbID 

(2.6) 



T=T,N-t-TNOO' 

rNoo = i:: ( ·, 8,cC-i)' al(('l.) 
tc•N+i ') 

r'Ae 

Y'AO~eTBOpReT ycnOBHID 

1/TNO-lf <- t' 
a e"'>O npH N+oo . 

PaccMoTpHM cHaqa.na MeTO'A pemeHH.f! ypaBHeHH.f! (2.I) c Bb!pOJK,n,eHHblM 
onepaTopoM (2.6). 

BBe'AeM o603HaqeHH.f! 

d"'=('t,6,c). c2.7> 
By~eM HCKaTb pemeHHe B cne.eyio~eM B~e: ,., 

't• 1o + ?;•/1,i {", (2.8) 

r'Ae 'Jtt-HeKoTopb!e aneMeHTbl ll. , a J"" - Het13BeCTHble Kosqxpm-1HeHTbl. 
ITO'ACTaBHB (2.8) B (2.I),non~HM 

N N 

'1 'f,0 +-~ d" 'f. 'i-n :t"" ::E dn Q,i = 0 J 
Q n•~ « n•~ 

N 
4-0 ( 0) + ~ d" 4n(o) = 0 
Q' ,is£ (I 

N . 
t{

0
(R) + ~ dn lln(fl)= 0. 

<I' n•i '1 . 

ITpHpaBHHBM qneHbl npH .J,.. K Hynro, non~HM cne.eyio~ CHCTeMy HeCB.f!-
3aHHblX ypasHeHHfi: 

2.,y,. = 0 
(Jo J 

'J'o ( o) = 0 , 10 ( R.) = Co J 

x1"=-Qn 
~"(o)=O, ~ 71 (R..)=C'J'l 

3'AeCb Co J C-t\ -

) 

(n=--!,~, ... ,N), 
KOHCTaHTbI,Y'AOMeTBOp.H!O~He COOTHOmeHmo ,,, 

c0 + ~~J,.,.=C. 
tt•i 

(2.9) 

(2.IO) 

PemeHH.f! KpaeBblX 3~aq (2.9), (2.IO) HaxO,!UiTCJI C nOMO~bID MeTO'Aa 
KOHeqHblX pa3HOCTefi H a.nropHTMa nporOHKH. ITocne Toro KaK pemeHH.f! ypaB­
HeHHfi (2.9),(2.!0) HaH'AeHbl, ~.fl onpe'AeneHH.f! K03qxpH~HeHTOB.J,... o6pa-

6 

I{-

ij 

'THMC.f! K COOTHOmeHHID (2.7). ITO'ACTaBHB B (2.7) BblpaJ!teHHe (2.8),non~HM 
cHcTeMy a.nre6paHqecKHX ypaBHeHHfi ~.fl onpe'AMeHH.f! dn: 

N 
cL- :E Dmc di<=- I-_ , ( 2. II) 

•• 1(mf. " 

r'Ae in= ( ~o,Bn) , Dnl< = ('J,oin) • 
):(a.nee' IlO'ACTaM.f!.f! .d.,,, H3 ( 2. II) H 'Jo (7,) 
s (2.8), HaXO'AHM nonHoe pemeHHe ypaBHBHH.f! 
TOpOM. 

(2.!2) 

, 'fn(>t-) H3 (2.9)-(2.IO) 
(2.I) C BblpOJK,!J,eHHblM onepa-

Ms BW!IepacCMoTpeHHoro MeTo'Aa pemeHH.f! cne'AYeT, qTo ecnH ypasHe-
HHe (2.I) CO'AeplKJIIT BnonHe HenpepbIBHblH onepaTop, TO BMeCTO ypasHe-
HHH (2.IO) 6y'AeM HMeTb 6ecKOHeqttoe qHcno ITO'A06Hb!X ypaBHeHHfi. B 3TOM 
cn~ae pemettHe (2.8) 6y'AeT npe'AcTaMeHo B mme 6eCROHe':IHoro J)Jl;Ila: 

00 

~=~o+~d.nlfn, (2.13) 

H, Ta.KHM o6pa30M, 6y'AeT CTO.f!Tb Bonpoc O CXO'AHMOCTH p.f!'Aa (2.13). Malit­
HO noKMaTb, qTo ecnH onepaTopT Bnontte HenpepbIBHblfi, TO PR'A (2.!3) 
CXO'AHTC.f! K TQqHoMy pemeHHID ypaBHeHH.f! ( 2. I). EcnH Ila.... I/ 6. M~ ( M~> o)' 
TO H3 c~eCTBOBaHH.f! pemeHH.f! ypastteHH.f! (2.IO) cne'AYeT c~eCTBOBaHHe 
orpattHqettttoro o6paTttoro onepaTopa: 

'1..-~aG, 
TaK qTo 

~n= G-Q.n • 

11ycTb II G II..::. M~ , TOr'Aa 

fli~~>tlf = If !a"Ga."11~ 1/Gl/·II !d..~/1 = IIG-/(-/fTNoof/, 
Cornactto onpe'AeneHHro Bnontte HenpepbIBHoro onepaTopa MOJKHO. Bbl6paTb 
N TaKoe, qTo 

I/T,.,00 1/ ~ 6/M.z. • 
Tor'Aa · -l/~d."if\11, e, (2.!4) 

r'Ae f~O- CKORb yrO'AHO Ma.nae qucno. HepaBeHCTBO (2.!4) 'AOKa3b!BaeT 
CXO'AHMOCTb PR'Aa (2.13). Tenepb noKaJKeM, qTo P.f!'A (2.!3) _CXO'AHTC.f! K 
TOqHQMy pemeHHID ypaBHBHH.f! (2.I). 

* ITycTb t-ToqHoe pemeHHe (2.I). ITpe'AcTaBHM ero B BH'Ae 

tt N Noo 

~ =i +-t . 
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N 3,I\eCb N _ 4.. + ~ d., l.l,,. , 't - <r ,, .. ~ q·· LJ,HOO = .i:cJ.,,,_ ll" ' q H+1. (1 

* * ( N "')ll II HOO NOO "' A=fl:!~+T~ - ~( +Tu,~ = 'li +~,.,~ +'toot+ 

+ 1;,00 ~ HCo /16 II t ~ HOO II + II ~N ~ NOOII + u--r,.,_ ~NII t- /IT,,oo ~ "'00
11 ~ 

~ I/ id,,<l..1/ +/1,:.,/1•/I f'"°Jl + /ITNool/ · JI d'N If + //TNoo/1 • 

-11~"'
00

/I ' 

3,I\eCb npH N-.oo K~oe H3 CJiaraeMI,IJC CTpeMHTCR K Hymo, nocKOJihKY 

11!}:L,.O.,d/=I/T;,ooll-"' ~/'fSo ) ff'J""lf ""- 5 0 , 

If {'00 II ..::-. c.;lf5:1 , ll~N/1 <. S:1. 

CJie,I\OBaTeJibHO, 
A<-E. 

H CTpeMHTCR K HYJID npH N-oo . TaKHM o6pa30M, npH6JIH~8HHOe pemeHHe 

i"' npH N - 00 CTpeMHTCR K TOqHOMY pemeHHD ypaBH8HHR ( 2. I l • 

3. 4HCJI8HHOe pemeHHe ypaBH8HHR llipenHHrepa C nOT8Hl.)HaJIOM PHna, 

conep~ruqHM H8JIOKaJibHliH qJieH 

)J,rrR onHcaHHR KaK CBR3aHHbIX, TaK H H8CBR3aHHbIX COCTORHHH MaJIO­

HYKJIOHHhlX CHCT8M B noc'lrHee BpeMR mHpOKO HCnOJib3Y8TCR <peHOMeHOJIOrH­

qecKHH nOT8HQHaJI PH,I\a/ , noJiyqeHHliH B pe3yJibTaTe npo~e,I\Ypli no,I\rOHKH 

Ha MHOroqHcJieHHbIX 3KCnepHM8HTaX no HYKJIOH-HYKJIOHHOMy pacceRHHD. C 

Q8JibD yJiyqmeHHR onHCaHHR 3KCnepHM8HTaJibHblX.,I\aHHbIX npH 60JibWHX 3Hep­

rHRX no HYKJIOH-HYKJIOHHOMY pacceRHHD noTeHQHW PH,I\a BH,I\OH3M8HRDT, 

BBO,I\R H8JIOKaJibHblH qJI8H Ha MaJibIX pacCTORHHRX/5 • 
1 

,Ll,rrR KaHaJia pacceRHHR $ noTeHQHaJI PH,I\a HMeeT BH,I\ 
0 

vc't)= ~ (-1.o,'-16?>e'l-1.65o,6e"'l+6'1Btt,~e,,.'Z-). <
3.n 

8 

~ecb C = - 938,93/(1971329) 2• HeJIOKaJibHblR qneH npe,I\cTaBJIReT co6ott 

Bi:q)OlK,ll;eHHblH onepaTop, COCTORlljHH H3 ,I\Byx CJiaraeMI,IJC: 
,. 00 

~ ccek, ~)''f,~Cri) = ~ ('t) f <-e:1 (>t') ~Ctz'} d'l-' +. ~ (,z_)x 
0 

00 

rf te,1,C-i') ';fC"Z-') di'. 
B HaCTO~eR ~,6oTe <pyHKQHH <e:l, ce,L H ~ , ~ BH6paHb1 CJie,I\YD-
IIIHM o6pa30M/ • 

1t\('l.) = F('t) -t-[¼(rz) +V('?)]G-(>i) , 

lf
4 

('l-) = G ('l.) , G (>z) =~(A,~) "Z (::I.- ~,z..) e-.,h. 
.,.., ~/2 --------,, ' 

!P(A,13)== 3.-:A ~/✓ 1- ~(-1- 'P>f.A:)
1 

, 

F ('l..) = e-A"L [-~(A+ 1>) +:ll:. (.:A;+ 'f 11) R.- .dl..t..a 'Z.t] , 

~C-z.) = -.l-M'?-), ¼ ('t) = d c:1/'l. , C£= O, 1- -19r; B.t9/4~r,036 , 
R 

o/~('l) = - ~te:iC"t) + tr G(rz.) f lf:l('Z.' G (,z,') d,z,'. 
0 

ITapaMeTpH II:. H Jl paBHbl: 

.:It= 3, 11. = o,r. 
ITpH p~cqeTaX HCnOJib30BaJiaCb paBHOMepHaR ceTKa Y3JIOB Ha 0Tp83Ke 

O = 'z. £: R , r~e .R.= 1.0 . 3a,I\aqa annpoKcHMHpoBaJiach KOHeqHo-
pMHOCTHoR rpattHqHoR 3a,I\aqeR C HCnOJib30BaHHeM TpexToqeqHoH CHMMeTpRq­

HOliPMHOCTHOH cxew Toqt-tocTH nopR.I\Ka O(hl-) H 0606111eHHOH KBa,I\paTyp-

HOH ~OPMYJIU TpaneQHH Toro ~e nopR,I\Ka TOqHOCTH. . 

Pe3yJibTaTH BbltlHCJI8HHH C npHB8,I\8HHliM BliW8 HeJIOKaJibHliM noTeHQHa-
'- % ;::> JIOM PH,I\a npH pa3JIHqHl,IX I< (B 8,I\HHHIJ,aX I/~) H npH pa3JIHqHbIX 

marax 'KOHe_qHo-pa3HOCTHOH ceTKH npHB8,I\8Hbl B T~6JIHQaX I H 2. lfa Ta6JIH­

Qli I BH,L\HO, 'll:TO ,L\JIR noT8Hl.lHaJia PH,I\a omH6Ka BbltlHCJI8HHR !pa3li D (1<) npH 

<pHKCHpOBaHHOM 3HaqeHHH R KBa,I\paTHqHo 3aBHCHT OT h , qTo no3BOJIR8T 

? 
YTO'll:H8HHR 3HaqeHHH !pa3li HCnOJib30BaTb 3KCTpanOJIRQHD no PnqaWl;C0-

61. O,n;mmo npn yqeTe IIe.noKam,noro ttJiena npn Tex zte anaqemmx R H 

3Ta 3aBHCHMOCTb HapymaeTCR npH MaJibIX K . )vrR ,I\OCTIDK8HHR CTa6H­

JIH3aQHH pe3yJibTaTOB He06XO,I\HMO 6paTb 6oJiee ,I\aJI8KHe 3HaqeHHR R . ITpH 

60JibWHX 3HaqeHHRX K 3aBHCHMOCTb OWH6KH OT 11 coxpaHR8TCR. 

9 



Ta6imua I 

3HaqeHHH ~a3N pacceHHHH ~H noTeHQHa.na PH~a npH pasnHqHblX 
K" H 1t '- ruarax ceTKll 

O(K) 
J<.:, 11 =0 1 I ,It =0105 11 =01025 A.1 ,1.,_ Ajj,._ 
0,I 0,6994 0,6787 0,6737 207 50 4,1 
0,b 0,9922 0,9758 0,97!8 164 40 4,I 
I,0 I,054 1,041 1,038 13 3 4,3 
1,5 1,068 1,056 1,054 12 2 6,0 
2,0 1,067 1,057 1,054 IO 3 3,3 
2,5 1,061 1,051 1,049 IO 2 5,0 
3,0 1,052 1,043 1,041 9 2 4,5 
3,5 1,041 1,033 1,031 8 2 4,0 
4,0 1,031 1,023 1,021 8 2 4,0 

I Ta6nttga 2 

3ttaqeHHH ~asu pacceHHHH ~H noTeHUHMa PH~a c HenoKMbHblM qneHoM 
npH pasnHqHIDC l<J. H h · 

c>(K) 
K~ 'h=0 1 l 11 =0105 17 =01025 A.1 A;.. Ai/AJ. 
0,1 0,3439 0,7804 1,030 436 250 1,7 
0 IC 'Q 0,6234 1,052 1,205 429 153 2,8 
1,0 0,7343 l,IO0 1,215 366 II5 3,2 
1,5 0,7829 l,I07 1,203 324 96 3,4 
2,0 0,8075 l,I02 l,!86 295 84 3,5 
2,5 0,8202 r,092 1,169 272 77 3,5 
3,0 0,8261 1,081 1,152 255 71 3,6 
3,5 0,8279 1,069 1,135 241 66 3,7 
4,0 0,8271 1,056 l,II9 229, 63 3,6 

IO 

d 

I 

I 
L 
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