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§1. BeeoeHue 

0,D,HHM H3 Ba)I(HeHWHX BOnpOCOB JI,D,epHOH $H3HKH JIB• 

nJieTCJI ycTaHOBneHHe BH,D,a HyKnOH·HyKnOHHOrO noTeHUHa

na. Haa6onee nocne,D,oaaTenLHLIM MeTO.IJ.OM peweHHJI 3Toro 

aonpoca 6Lino 6LI nony'leHHe HyKnoH·HyKnoHHoro noTeH

uaana Ha OCHOBe Me30HHOH TeOpHH JI,D,epHLIX CHn. 0,D,HaKo 

3Ty TeOpHIO B HaCTO.IIIUee BpeMJI HenL3JI C'IHTaTL nonHOCTLIO 

JaaepweHHoii H BHyTpeHHe He npoTHBope'IHBoii. IloJTOMY 

B peweHHH aonpoca o BH.D.e HyKnoH·HyKnOHHoro noTeHuaana 

HaXO,D,HT WHpOKOe npHMeHeHHe $eHOMeHonorH'IeCKHH nO,D,XO,D,, 

OCHOBaHHLIH Ha HCnOnL30BaHHH 3KCnepHMeHTanLHLIX ,D,aHHLIX 

no HyKnOH·HyKnOHHOMy B3aHMO,D,eHCTBHID, B 'laCTHOCTH, no 

ynpyroMy pacceJIHHIO HyKnOHOB .D.O 400 M3B H no ,D,eiiToHy. 

IlpHMepOM TaKHX $eHOMeHOnOrH'IeCKHX noTeHUHanOB cny)l(aT 

noTeHuaanLI Peii,D,a /I/, co,D,ep)l(aJUHe HapJI.IJ.Y c xopowo 

o6ocHoBaHHWM B MeJOHHoii TeopHH OPEP -noTeHUHanoM 

C 6onLWHM pa,D,HYCOM ,D,eHCTBHJI pJI,D, KOMnOHeHT, $eHOMeHO

norH'IeCKH OnHCLIBaiOJUHX B3aHMO,D,eHCTBHe Ha ManLIX pac
CTOJIHHJIX. 

IlpH nocTpoeHHH $eHoMeHonoraqecKHX noTeHuaanoa o,D,

Hoii H3 npocTeHWHX B03MO)I(HOCTeii yqeya KOPOTKO,D,eHCTByiD

IUHX CHn JIBnJieTCJI BBe,D,eHHe MO,D,enH rpaHH'IHLIX ycnOBHH. 

CornacHo :noB: MO,D,ena /2,3/, o6nacTL B3aHMO,D,eiicTBHJI 

,D,enHTCJI Ha BHeWHIDID (r,>c) H BHyTpeHHIDID (r<c). Bo BHeWHeii 

o6naCTH B3aHMO,D,eHCTBHe OnHCLIBaeTCJI cpaBHHTenLHO npo

CTLIM noTeHUHanoM, a 3$clleKT KOpOTKO,D,eHCTBYIDIUHX CHn, 

KOTOpLie B npHHUHne MOryT HMeTL BeCLMa CnO)I(HWH xapaK· 

Tep, Y'IHTWBaeTcJI nyTeM BBe,D,eHHJI npa r=c rpaHH'IHoro 

ycnOBHJI Ha norapH$MH'IeCKYffi npOH3BO.IJ.HYID BOnHOBOH <iJYHK· 
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UHH. Pa~Hyc rpaHHqHhlX ycnoBHH c H 3HaqeHHe norapH$

MHqe CKOH rrpOH3BO~HOH IIpH r = C JIBJlJIIOTCJI $eHOMeHonorH

qeCKHMH rrapaMeTpaMH MO~eJlH, KOTOphle ~OJDKHhl 6hlTb 

OIIpe~eneHbl H3 3KCIIepHMeHTaJlbHblX ~aHHhlX. 3aMeTHM, qTO 

IIOTeHUHan C TBep~hlM KOpOM rrpe~cTaBJlJleT co60H qaCTHhlH 

cnyqau MO~enH rpanHqHhlX ycnoBHH /norapH$MHqecKaJI rrpo

H3BO~HaH IIpH f =C paBHa 6eCKOHeqHQCTH/. 

Mo~enh rpaHHqHhlX ycnoBHH C BHCWHHM IIOTeHUHaJlOM, 

orrpe~enxeMhlM Me30HHOH reopHeH, c ycrrexoM 6hlna HC

IIOJlb30BaHa ~JlH HHTeprrpeTaUHH HYKJlOH·HyKJlOHHOrO B3aH

MO~eHCTBHR /4/ , a B pH~e pa60T /2,5-7, ~n.ll JTHX ueneH 

rrpHMeHxnach 6onee npocTaH Mo~enh 6e 3 BHewHero noTeH

uHana. 

il:pH OIIHCaHHH HYKJlOH·HyKJlOHHOrO B3aHMO~CHCTBHB: MO

~eJlbiO rpauHqHLIX ycnoBHH I c BHeWHHM norenuHanoM HnH 

6e3 Hero/ HCJlb3H onpe~enHTb t -MaTpHUY Ha OCHOBe 06hlq· 

HOrO ypaBHeHHH JlHUUMaHHa ·lliBHHrepa, H B03HHKaeT BOIIpOC 

o KoppeKTHOM ee orrpe~eneHHH. CYJUeCTBYIOT pa3nH'llihle Me-

TO~hi o6xo.na JTOH rpy.nHoCTH. O,ll,HH H3 HHX pa3BHT B pa6o

rax /8, 9 / r)l,e IIOKa3aHO, qro He 3aBHCHIU;aR OT JHep-, 
rHH 3a)l.aHHa1l BeJlH'lHHa norapHtiJMH'leCKOB IIpOH3BO~HOH 
BOJIHOBOH $yHKUHH Ha paJJ.HYCC rpaHHqJihlX yCJIOBHii 

MO:>KCT 6biTb IIOJiyqena C IIOMOIU;biO HCKOTOpOH rrpe-

)J.CJibHOH rrpoueJJ.ypbl, IIpHMCHHCMOH K CTaTHqeCKOMY JlOKaJib

HOMY IIOTCHUHany cneu;HaJlhHOrO BH,ll.a, ~eHCTBYlOIUCMY BO 

BHyrpeHneH: o6nacTH. B npe,D,enhHOM cnyqae KaK MaccoaaH, 

TaK H BHeMaCCOBaH BOJlHOBblC $yHKUHH o6paw;a10TCH B HYJlb 

ao BHyrpeHneB: o6.nacTH. ITocJJe,IJ,Hee o6croHrenhCTBO Mo:>Ker 

6b!Tb HCIIOJlh30BaHO KaK ,HCXO,Il,HblH TIYHKT ,l],Jl.ll rronyqeHHH BHC • 

MaCCOBOH t - Ma TpHll,hl / l O,ll / . B JTHX pa6oTaX IIOKa3aHO, 

qro BBC)J.CHHC TIPH r ocC rpaHH'·IHOrO ycnOBHH )1.11H norapHtPMH

qeCKOH npOH3BO~HOH BHeMaCCOBOH BOJJHOBOH $yHKUHH H Tpe-

6oBaHHC o6pamenHH B uynh TaKoii $yHKUHH so anyrpeHHeH 

o6nacTH (r < C) OKa3biBaiOTCH BTIOJIHC ,Il,OCTaTOqHblMH )J.JlH 

rronyqeHHH npaBHJlhHOH JlBYX'laCTHqHOH BHCMaCCOBOH t -MaT

pHUhi B MO)J.CJlH rpaHHqHhlX yCJlOBHH KaK C BHCWHBM IIOTCH

uuanoM, raK H 6e3 Hero. 

PaccMaTpHBaCMhlH MCTO)l, MO:>KHO cqHTaTh B HCKOTOpOM 

CMhlCJle "'IHCThiM" MeTO)J.OM rpaHHqHhiX ycJlOBHH, TaK KaK 
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OH OCHOBaH TOJlbKO Ha YCJlOBHJIX, HanaraeMhlX Ha BOJlHOBYIO 

$yHKUBIO. 3TOT MCTO)J. He Tpe6yeT BBC~CHHJI B JIBHOM BH~e 
KaKoro-nH60 IIOTCHUBana BO BHYTPCHHCH o6naCTH H BIIOJlHe 

ecrecrBeHHO ero o6o6w;eHHe Ha 6onee cno:>KHhlH cnyqau 

3aBHCJIIU;HX OT 3HeprHH rrapaMeTpOB MO~eJlH. 

HH:>Ke 6y)J.eT paccMoTpeH aapuaHT MO~enu rpaHHqHhlX 

YCJlOBHH 6e 3 BHeWHero IIOTCHUHana, HO C 3aBHCJiw;HMH OT 

3HeprHH norapH$MHqecKOH IIpOH3BO)J.HOH HJlH pa,nHyCOM rpa

HHqJihlX ycnoBHH. Ha rrpHMepe s -KOMIIOHeHThl 6y~eT noKa-

3aHo, qro 3aBHCHMOCTb rrapaMeTpOB MO~eJlH rpaHHqHhlX 

YCJlOBHH OT JHeprHH MO:>KCT 6hlTb Bb.l6paHa B TOqHOM COOT

BCTCTBHH C 3aBHCHMOCTbiO OT 3HeprHH JKCIIepHMCHTaJlbHhlX 

s-$a3 HYKllOH-HYKJlOHHOrO paCCCJIHHJI, npHqeM 6y~yT Bhl

IIOJlHeHhl Tpe6oBaHHJI, BhlTeKaiOw;HC H3 06w;HX CBOHCTB MO

~CJlH rpaHHqHhlX ycnoBBH 131 

§2. S - KOMnoHeHma eHeMaccoeou t - Mampufl&J, 

C06MeC1/IUMQJI C S -f}ja3aMU HYKilOH- HYKilOHH020 

pacceJIHUJI 

PaCCMOTpHM MO~CJlb rpaHHqHhlX yCJlOBHH 6e3 BHCWHero 

rroreHuuana, rrpe~nonaraJI a3aHMO)J.eHcTBHe ueHrpanhHhlM, 

H ~JlJl IIpOCTOThl orpaHHqHMCJI TOJlbKO S ·COCTO.HHHeM ~BYX 

HyKJlOHOB. ,lJ;JlJI rronyqeHHJI BHeMaCCOBOH t ·MaTpHUhl rro

Tpe6yiOTCJI HeKOTOphle COOTHOWeHHJI, BhlTeKaiOw;He H3 ypaB

HeHHJI JlHUIIMaHHa- ffiBHHrepa C 06J.IqHJ.IM IIOTeHUHaJlOM V (r ). 
H3BeCTHO, qro BHeMaccoayro t -MaTpHUY MO)I(HO onpe~enHTb 

C IIOMOIU;biO Cne~yrow;ero COOTHOWeHHJI: 

t(p,k, Z)=-fr 2 dr j (pr)V(r)t/Jk(r,Z), 
0 0 

/1/ 

r~e t/Jk(r, Z) - BHeMaCCOBaJI BOJlHOBa.H $yHKUBJI, y~OBJleT
BOpJIIOIU;aJI HHTerpanbHOMY ypaBHeHHIO: 

00 2 
t/Jk(r,Z)=j

0
( kr)-~ r' dr' K

0
(r,r',Z)'V(r')t/Jk(r',Z), /2/ 

K
0
(r,r',Z) = .1 r p2dp 

1T 0 

j o<pr)j o<pr ') 

p2-z 
/3/ 
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j 
0

( x) - c~epH'IecxaJI ~YHI<nHJI JieccenJI, Z = E + :i ( , E -
3HeprHJI B c.:u;.M. /B e.IJ;HHH:u;ax rn =<fi = 1 , rn - Macca Hyxno-

Ha/. 
,lJ;nJI noTeH:u;HanoB 'V( r) C KOHe'IHhlM pa,D;HyCOM ,IJ;eHCT-

BHJI H3 /1·3/ cne,IJ;yeT aCHMITTOTH'IeCKHH BH.IJ; BOnHOBOH 

filyHK:u;HH t/Jk ( r ,Z )': 
- - (l) -

t/Jk(r,Z) = j (kr)+:iyZt(yZ,k,Z)h 0 (ryZ), /4/ 
r ->oo 0 

(l) 
r.IJ;e h 

0 
( x) - c~epH'IecxaJI ~YHI<nHJI raaxenJI nepsoro po.IJ;a. 

C ITOMOIIJ;LIO COOTHOWeHHJI /1/ H ypaBHeHHJI /2/ nerKO no

Ka3aTL, 'ITO t ·MaTpH:u;y /1/ MO>KHO Bhlpa3HTL qepe3 ~ypLe· 
KOMITOHeHTY cpk ( p, Z ) BHeMaCCOBOH BOnHOBOH ~yHKIJ;HH 

t/Jk ( r, Z)·: 

t( p,k ,Z) == (p 2 -Z)(¢k (p,Z)- ~o (p-k)]. /5/ 
2p 

PaccMaTpHsaeMaJI MO.IJ;enL rpaHH'IHhlX ycnosHii cso

.IJ;HTCJI K cne.IJ;YIQIIJ;HM .IJ;BYM npe,D;nOnO>KeHHJIM: 

1/ .IJ;nJI MO.IJ;enLHOi BHeMaCCOBOi ~YHKIJ;HH t/J k ( r, Z) H 

MO,IJ;enLHoi t - Ma TpH:u;w cnpaBe.IJ;nHBhl cooTHomeHHJI I 4/ H /5/, 
He co.IJ;ep>Kal:u;ile B JIBHOM BH.IJ;e noTeH:u;Hana; 

2/ MO,IJ;enLHaJI BHeMaCCOBaJI BOnHOBaJI ~yHKIJ;HJI Y.IJ;OB· 

neTBOpJieT rpaHH'IHhlM ycnOBHJIM: 

t/J(r,Z)=O, r<c, 
k 

c[~ r t/J (r ,Z)] = f [r t/1 (r ,Z)l 
dr k r =c+£ k r=c+ £ 

/6/ 

/7/ 

r,IJ;e c - pa,D;HyC rpaHH'IHhlX ycnOBHH, f--> 0 , f - HeKOTOpLIH 

semecTBeHHLii napaMeTp. Mo.IJ;enH TBep.IJ;oro xopa pa.IJ;Hyca 

C COOTBeTCTByeT f --> oo • 

B MO.IJ;enH rpaHH'IHhlX ycnoBHii 6e3 BHeWHero noTeH:u;Ha

na BH.IJ; BHeMaCCOBOi BOnHOBOi ~YHI<nHH B o6naCTH r > C 

cne,IJ;yeT H3 COOTHOWeHHJI /4/: 

t/J (r,z),.j (kr)+ivZt(yZ,k,Z)h(l)( ryZ),r>c, /8/ 
k 0 0 
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'ITO npH y'leTe rpaHH'IHOrO yCnOBHJI /7/ Henocpe.IJ;CTBeHHO 

npHBO.IJ;HT I< BLipa>KeHHIO .IJ;nJI nonyMaCCOBOH t - MaTpHD;LI: 

_ -icyZ 
t(yZ,k,Z)= ce [ coskc-fj (kc)]. 

f-ie yZ 0 
/9/ 

BHeMaccosaJI t -MaTpH:u;a onpe.IJ;enJieTCJI cornacHo /5/ 
H /8/ C y'leTOM yCnOBHJI /6/: 

t ( p,k,Z)= -(p 2 -Z)F0 (p,k)+ 

cospc-i-cyZ io (pc) [coskc-fj ( kc)], 
+C - 0 

/10/ 

f -:ic vZ 

r.IJ;e c 

F
0

(p,k)= f r 2 dr j (pr)j (kr). 
0 0 0 

llyTeM npJIMOH nposepKH nerKO y6e.IJ;HTLCJI, 'ITO 

/10/ Y.IJ;OBneTBOpJieT ycnOBHIO CHMMeTpHH /l2/ 

t(p,k,Z)=t * (k, p, Z*)= t(k,p,Z) 

/12/ 
H ycnOBHIO YHHTapHOCTH ' 

t(p,k, s 2 +iO)- t(p,k, s 
2 -iO)= 

= 2 i s t ( p, s , s 2 + i 0) t ( s ' k , s 2 -i 0) . 

t ·MaTpH:u;a 

/11/ 

/12/ 

,lJ;nJI He 3aBHCJIIIJ;HX OT 3HeprHH f H C BLIITOnHJieTCJI TaiOKe 

COOTHOWeHHe 

d 2 "" q
2
dq -t(p,k,Z)=-f t(p,q,Z)t(q,k ,Z), 

dZ rr 0 < q 2_z)2 
/13/ 
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BhiTeKaJOlJ.{ee H3 TO)I(,IJ,eCTBa runb6epTa ,Il,JIJI. CTaTH'ieCKHX 

noTeHIJ,HaJIOB /12/. 3aMeTHM TaK)I(e, 'iTO t -MaTpHll,a 1101 
HMeeT noJIJOC npH OTpHll,aTeJihHOH 3HeprHH Z =-EO 

Y.D.OBJieTBOpJI.JOill,eH COOTHOIIIeHHJO 

f +C v' E 0 = o. 1141 

I13JIO)I(eHHhiH MeTO,IJ, nonyqeHHJI. t -MaTpHll,hl 1101 He 

orpaHH'ieH YCJIOBHeM nOCTOJI.HCTBa C H f, n03TOMY B rpa

HH'iHhiX ycnoBHJI.X 161 H 17 I HX MO)I(HO C'iHTaTh cl>YHKIJ,HJI.MH 

3HeprHH E. Ilpu 3TOM, oqeBH.D.HO, 6y.n.yT BhlnOJIHJI.ThCJI. yc

JIOBHJI. 1111 H 1121, TOr,IJ,a KaK YCJIOBHe 1131 y)l(e He 6y,IJ,eT 

HMeTb MeCTa. B CJiyqae 3aBHCJI.lJ.{HX OT 3HeprHH f H C H3 

COOTHOIIIeHHJI. 191 llOJiyqaeM CJie,IJ,YJOlJ.{ee Bblpa)I(CHHe ,Il,JIJI. 

s -cl>a3hi pacceJI.HHJI. o : 

tgo(E) 
kc( E)-f(E)tgkc( E) 

1151 , E =k 
2 

f ( E) + k c ( E) tg k c ( E ) 

Ha OCHOBe nocne,IJ,Hero Bblpa)l(eHHJI. HaMH 6biJIH paCCMOTpeHbl 

.n.aa cnyqax: 

1 I f = coost , c = c ( E) , 

21 c = const, f = f ( E ) • 

B 3THX cnyqaxx no 3KcnepHMeHTaJihHO H3BecTHhiM cl>a3aM 

npH E =k 2 > 0 onpe.n.enxnHch cl>YHKIJ,HH c(E) HJIH f(E). CooT

HOIIIeHHe I 141 cny)I(HJIO .n.nx onpe.n.enemu c HJIH f .n.nx 

TpunneTHoro cocTOJI.HHH npu 3HeprHH E =-Ed , r.n.e Ed -

3HeprHJI. CBJI.3H ,IJ,eHTOHa. 

O'ieBH,IJ,HO, 'iTO BH.D. cl>YHKIJ,HH c(E) HJIH f(E) 6y,IJ,eT cy

lll,eCTBeHHhiM o6pa30M 3aBHCeTh OT BeJIH'iHH f = coost HJIH 

C = Const • 3Ha'ieHHJI. 3THX KOHCTaHT He06XO,IJ,HMO Bb16HpaTb 

TaKHM o6pa30M, 'iT06bl BhlnOJIHJI.JIHCh OCHOBHhle CJie,IJ,CTBHJI., 

BbiTeKaJOlJ.{He H3 06lJ.{HX CBOHCTB MO,IJ,eJIH rpaHH'iHhiX ycno

BHH, a HMeHHo: pa.n.uyc rpaHH'iHhiX ycnoBHH .IJ.OJI)I(eH 6h1Th 

,IJ,OCTaTO'iHO MaJibiM H cpe,IJ,Hee 3Ha'ieHHe noTeHIJ,HaJibHOH 

3HeprHH BO BHyTpeHHeH o6JiaCTH ,IJ,OJI)I(HO 6b1Th CylJ.{eCTBeHHO 

60Jihllie nOJIHOH 3HeprHH / 3/. 0TCIO,IJ,a CJie,IJ,yeT, 'iTO B nepBOM 

cnyqae ( f = coost ., c = c( E)) 6y.n.eT HMeTh MeCTO Me.n.neHHoe 
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y6hiBaHHe napaMeTpa c c pocTOM E • Bo BTopoM cnyqae 

( c = coost ., f = f( E)) orpaHH'ieHHe Ha BH.D. cl>YHKIJ,HH f( E) CBJI.-

3aHO C npHHIJ,HnOM npH'iHHHOCTH: B npouecce pacceJI.HHJI 

paCXOAJI.Ill,aJI.CJI. BOJIHa He MO)I(eT nOJIBHThCJI Ha rpaHHIJ,e 

B3aHMO,IJ,eHCTBHJI. paHhllie CXO,IJ,JI.lJ.{eHCJI. BOJIHhl. CJie,IJ,OBa TeJih

HO, f(E) .IJ.OJI)I(Ha y.n.oaneTBOPJI.Th ycnoauro: 

~::;_0. 
aE 

1161 

3Ha'ieHHJI. f H C ,IJ,JIK .IJ.BYX CJiyqaeB C yqeTOM npHBC,IJ,CHHhiX 

BbiWe C006pa)I(CHHH yKa3aHbl B Ta6JIHIJ,e COOTBeTCTBeHHO 

,IJ,JIJI. TpHnJieTHOrO (S = 1) H CHHrJieTHOrO (S=0) COCTOXHHH. 

TaM )l(e yKa3aHhi 3KcnepaMeHTaJihHhle 3Ha'ieHH.H s -4Ja3 /IS/. 
)J,JIH TpHnJieTHOrO COCTOSHHJI. npHBe,IJ,eHhl 3Ha'ieHHJI. f H C , 

cooTBeTcTBYIDLUHe 3HeprHH CBJI3H .n.eihoHa Ed = 2,226 M3B. 

§3. 3aKAK>~enue 

JhnmKeHHhiH Bhlllie llO,IJ,XO.D. K npoCTOH MO,IJ,eJIH rpaHB'i

HhiX ycnoBHH 6e 3 BHernHero noTeHIJ,HaJta npe.n.cTaBnBeT co6oH: 

no cyTH .n.ena o,IJ,HH B3 cnoco6oB npJlMOH napaMeTpH3aiJ,HB 

3KCnepBMeHTaJihHO H3MepJJeMOH aMllJIHTY.D.hl pacce&HH&. 3ua

'iCHH& 4>a3 paCCCJIHIHI H 3HeprBH )J,eHTOHa ll03BOJI.HIOT onpe

,r!,eiiHTh B COOTBCTCTByroiUeH o6.JiaCTH 3HeprHH QlYHKUHH c(E) 
E f (E), a COOTHOIIIeHHe 1101 )J,JIH 3THX :meprHH .naeT 

cnoco6 aHanHTB'IecKoro npo.D.oiDKeHH& aMnJIBTYAhl paccexnHH 

Ha BHeMaccoayJO noaepXHOCTh. PaccrvwTpeuuag Mo.nern. oc

HOBWBaeTc.H Ha rpaHH'iHhiX ycnomu•x /61 B 17 I, HanaraeMhiX 

Ha BOJIHOBYJO l}lyHKll,HIO, B B ee paMKaX HeT ueo6XO)J.HMOCTH 

BBe)J.eHBB KOHKpeTHOH !l>opMhl IIOTCHll,HaJia B3aHMO,IJ,eHCTBHJI.. 

EcTeCTBeHHO, B03HBKaeT aonpoc o crrpaae.nnnnocTH Ta

KOH MO,IJ,eJIB, Cylll,eCTBeHHhiM MOMCHTOM KOTOpOH BBII.HeTCJI 

ycnoaue 16/. Hau6oJ1ee np11MOH npoaepKOH Mo.n.en:a 6blna 

Obi npoaepKa cooTHOUieHHH I 1 Ol, onpe.n.emiromero BHeMac

COBYKl t - MaTpRU.,Y. llCTOqHHKOM TaKOH HHcl>OpMall,HH MO)I(eT 

CJIY>KHTh pac~Iwr napaMeTpOB CHCTeMhl Tpex HYKJIOHOB H BX 

conocTaaneHHe c 3KcrrepnMeHTaJihHhlMH JJ.aHHhlMH. O.n.HaKo 

npB 3TOM B03HHKaeT CJie,IJ,YJOIUee 06CTOJITCJihCTBO. I13BeCT

HO, qTo Jl,IJ,pa TpexqacTB'il-!hlX ypaaHeHHH <Pa.n..n.eeaa co.n.ep)l(aT 

napHhle t -MaTpHll,hl npn 3Heprngx z =Z _ l._q2 Cne-
q 4 
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,IJ,OBaTellLHO, DpH pacqere, HaDpHMep, 3HeprHH CBJI3H TPHTHJI 

He06XO,IJ,HMO 6y,IJ,eT 3HaTL napHLie t ·MaTpHD;LI DpH 3HeprHH 

Z q~ -E T- fq 2 , r,IJ,e E T. 3HeprHJI CBJI3H TPHTHJI, TOr,IJ,a 

KaK MO,IJ,enLHaJI t ·MaTpHu;a /10/ DpH OTpHD;aTe,JILHLIX 3Hep· 

rHJIX H3BeCTHa TOllLKO B O,IJ,HOH TOqKe Z ==- f d ,IJ,,JIJI 

TpHnneTHOrO COCTOJIHHJI. TaKHM o6pa30M, B03HHKaeT He· 

06XO,IJ,HMOCTL aaanHTHqecKoro DpO,IJ,OIDKeHHJI cllYHKD;HH c(E) 
H f(E) B o6naCTL OTpHD;aTenLHLIX 3HeprHii. QqeBH,IJ,HO, OT 

cnoco6a raKoro npo,IJ,oiDKeHHJI Moryr 3aBHCeTL rpexayKnoa

HLie napaMeTpLI, qro JIBnJieTcJI B aacroJI~ee speMJI npe,IJ,· 

MeTOM HCClle,IJ,OBaHHH, DpOBO,IJ,HMLIX aBTOpaMH. 

Ta6Aufla 
3Ha'leHUJI f U C 8 /15/, C08MeC1/IUMble C 3KCnepUMeH1/IQAbHbiM 
HYKAOH· HYKAOHHbiMU S ·(Ja3aMU U 3Hepzueu C8JI3U OeUI/IOHa 

EC,U,Ko 
S = I S=O 

(II3B) bo f=-0,25I C =I, 2<PK so f =0, 047 C=l,2<PK 
C(E.)<Ai f{£) c(E}al f(E) 

-2,226 - 1,083 - 0,2779 
0. - 1,090 -0, 2830 - 1,168 0,0482 
5 102,12 1,0115 - 0,3025 60,85 1,II8 0,03115 

IO 84,94 1,08I - 0,3224 54,79 1,070 0,0150 
15 74,41 1,07I - 0,341Il 50,10 I,025 - O,U18I 
20 66,73 1,059 - 0,3791 46,29 1,001 - 0,0583 
30 55,63 1,033 - 0,4563 40,14 0,955 - 0,1544 
40 47,47 1,009 - 0,5489 35,15 0,922 - 0,2646 
60 35,18 0,972 - 0,7627 26,94 0. 8'78 - 0,5144 
II) 25,46 0,947 - 0,9984 20,04 0,850 - 0,7951 

100 17,01 0,931 - 1,2447 13,96 0,831 - 1,106! 
!20 9,36 0,921 - 1,4984 8,45 0,8I7 - 1,4491 
140 2,28 0,914 - 1,758I 3,43 0,005 - 1,83!7 

160 - 4,35 0,909 - 2,0244 -1,21 O,?<J5 - 2,2602 
IOO -10,60 0,906 - 2,2988 -5,49 0,783 - 2,7483 
ax> -16,50 0,903 - 2,5904 -9,48 0,778 - 3,3155 
220 -22,09 0,901 - 2,0006 -13,!9 0,770 - 3,9750 

* llapaMeJipbJ npu E =U coo•eemc•eyK>II •punAeJIHou OAUHe 
pacCeJIHUJI at == 5,42 <I>M, U CUHZAeJIHOU OAUHe pacceJIHUJI 
a

8
• ·23,68 <I>M. 
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