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Hcnyc1t8HH8 ol-qaCTHU H8 OCHOBHHX H B086JJ!!,q8HHHX COCTOR-

HIDl aTOMHHX JIJ18p - rno6aJihH08 RBJI8HH8, HMeomee M8CTO npaKTHqe

CltH ,llJIR BCeR nepHO,llHqec1toR CHCT8MH 8JI8M8HTOB, B HaCTOflm88 Bpe

MR HaltOM8H OOJibmOR 8KCnepHM8HTaJibHID\ MaTepuan, CBR8aHHHR C 

.. (: .. pacna,110N (sHeprHH H nepHO,llH nonypacna,11a, nap1.1HaJihHHe OTHO

meHW! ,llJIR paaJIH~HX rpynn o(_qacTHU, J..-q 1toppenR1.u,rn, yrno

BHe paC,~,ll8JI8HHR npH ol-pacna,11e opM8HTHp0BaHHHX m1ep H Tait 

,11anee) , K C0ll[M8HHD, Ha OCHOB8 8THX 81tcnePHM8HTaJlhHHX ,llaH-

HliX ,llO CHX nop J,llMOCb noJiyqHTb cpaBHHT8JihHO NaJIJD HHqioµ,iaUHD 

0 CBORCTBax H ,ll8TMRX CTpJKTJPH aTOMHHX R,ll8p, IlpmHHa 8Toro -

TPJ,llHOCTH, B08HH1t8.Dlll,He npH noCTp08HHH nocne,110BaT8JibHOR Teopmi 

r/..-pacna,11a. B oTnHqHe OT J, M ! -pa.cna,110B, a Ta1tJ1te Kpyra 

npo6ne•, CBR8aHHHX C 061,eMHHNH CBORCTBaMH aTOMHHX R,ll8p, d.-pac

na,11 RBJIR8TCR npouecCOM, po,llCTB8HHHN nOB8pXHOCTHHN R,ll8pHHN peaK

UMJIMH pa,llHKBJlbHO aaBHCHT OT xapaKT8pHCTHlt R,ll~ B nepH<pepMRHOR 

o6naCTH, HHqJOpMaUHR O KOTOpl:IX B HaCTORmee BpeNR cymeCTB8HHO He 

IlOJIHa. 

~o nocne,11Hero Bp0M8HH OCHOBHHe T80peTmec1t11e p08JJibTaTH 

no o(.-pacn~y 6HJIH nonyqeHH Ha octtoae R-NaTp~oro aapu~ra 

Teopmi ol-pacna,11a, paaBHToro a pa6oTax ToMaca 121 Ir\ MB.Hra Id. 
B 8TOM aapHaHT8 napUHaJibHaJl DrnpHHa al-pa.cna,11a po~MTeJibC~ro 

Jl,llpa A , Haxo
0

,11Rmero B COCTORHHH C BOJIHOBOR rI1JHKUHeR v~. • , 
r,11e J, , Mi - cnHH H ero npoeKUHR, a 6i- npoque KBB.HT~HHe 

qucna, B KOJi8~HR Kattan 1t-pacna,11a C (C ~L s1 :11) onpe,11enReTCR 

qlOpMJJIOR / 4/: 

J; = a· P1:(R0 )•o:(io) ~ (1) 

r,11e Pc (R.) - \{JaKTOp npoHHuaeMOCTH, a .aMMHTJ,lla npHB8}leHHOR 

BIHpHHH &c(Rc,) HM88T Bllf.lt: ~ 

fc{Ro)=V~ ~• (1f~MI \Uc)!(~)~~~) 2. , ·(2} 
. \. ~f I 

npmeM KB.HaJIOBaR BOJIHOBM qJJHKUHR Uc CTpOHTCR C yqeTOM coxpa-

H8HHR IlOJIHOrO CnHHa KBHaJia: 

J.ML :ltt'I• ➔ 
lAe-= l: c~ LM H ·Y s · ¥,._· YLM<~) • <3> 

t1 Mi I f f 
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'tl1 '\lT :Ji Mt 
B qiop1,1:yne (3) l,1. H l ti - BHyTpeHHHe BOJIHOBHe IFYHK-

UHK .f.-t1aCT11IUJ H ,11ot1epHero .a,11pa ( A-4) , I( - Koop,11mtaTa OTHO-

CHT8JibHoro ,llBU8HW! U6HTpoB T.llX8CTH J.-t1aCTHIUf H ,110tl8{118ro .fl,11-

pa. B qiopxyne (2) rn - npHBe,11eaHan xacca cL-t1aCTMIUi, l4M6DDteR 

B KaHane C OT,0;11TeJil>HJD SHeprHD Ge; a R.0 - ~eye c:l-t1ac-
TlllttHOro KaHaJia 4 • 

HcnoJib80B8Hl/18 qJOpMJJIH (1) tPaKTl/ltleCKl/1 COOTBeTCTBJ8T rHno

Teae, tlTO cymeCTByeT TOtlKa Ro' B,KOTOpoR O,llHOBpexeHHo cnpaae,11-

JIHBH ,11onymeHH.ll 06oJiot1et1HoR )(0,118JIH,' Ha OCHOB8 KOTOPHX BHtlHCJI.ll8T

C.ll BeJIMtll/lHa le ( Ro) , H acmmToTmecKoe npe,11cTaBJieH111e o ,11BDe

mm .YZB cqiop)rnpoaaameRcH ci.-t1aCTHllH B none ~OtlBJEero .a,11pa, Ha 

ocHoBe KoToporo pacct1111THBa8TC.ll tFaKTop npoHHUaexocTH P~(R~. 
llo,1106HaR rMIIoTeaa B 06111ex cnyqae HHKor,11a He BHilOJIHHeTc.a, no

CKOJibKY o60JIOtl8ttHa.ll BOJIHOBM IDJHKlUUl po,!!HTeJibCKOro .ll,llpe. Mll86T 

HenpaBHJibffYD i'-pacna,n;HyD acHKnTOTHKY' a npe,11CTaBJ18HH8 06 
YN3 cqiopn~poBaBmHXCH tPparxeHTax J..-pacna,11a He cnpaB8.t1J!MBo B 

06onot1ettHoR o6JiaCTH. Cne,11CTBHeM STMX tPaKTOB .llBJl.ll8TC.ll 3KCilOH6H

UMBJibHM tzyBCTBMTeJibHOCTb nonyt1aewx B R -waTpHtlHoR cxexe 

J.. -lllllpmi K Bu6opy BeJIHtlMHH R0 , tlTO B npHHume He noaaon.aeT 

nonyt1aTb B STOR CX8He 'OCTOBepizyn mtqiopxaUHD 06 a6COJIDTHHX 
mMpHHB.X d.-pacna,11a /l • 

B pa6oTe Xapl.ltu l'l Paymep / 5/ 6BJia c,11enaaa nonHTKa BHRTH 

aa npe,11eJIH Tpa,llHUHOHHoro R -uaTpHtlHoro no,11Xo,11a H nocTpoeHa 

I/IHTerpanbHa.R qiop,yna ,11n.a napUHaJil>HoR d.-mi:pHHH, npHBJie1taTeJib-

HOR OC0()8HHOCTbD KOTOpoR .llBJ1.ll8TC.ll OTCJTCTBH8 B HeR CB060,11noro 

napa.KeTpa R0 • K COJtaJI8HHD, sTa tPo?IYJia oKaaanacb nenpaKTHtlHOR 

B KOHKpeTHHX pact1eTax Ha-aa co,11epJtaJllHXC.ll B H8R H8JCTORtlMBOCTeR, 

CB.ll88HHHX co cn/oco6o,w BB8,118Hlll.ll B8aHW0,118RCTBHll J_ -tlaCTHIUi C 
,110tl8pHH14' .11,llp0W B, ?/. 

Uenb ,llaHHOH ,lll'ICC8pTaUH'l1 - Bo-nepBHX, paaBMTH8 HOBOro Ba

PHaHTa Teoµ1H d.-pacna,n;a, KOTopuR, B OTJ1Ht1He OT R -MaTp:HttHo

ro no,11xo,11a, B npwuume ne Hcnonbaoaan 6u rHIIoTeay o nepeKpuTi!H 

o6onoqell)iOR H aCHWilTOTHtl8CKOR o6JiacTeR H, BO-BTOPHX, 8H8JIH8 B 

paKKax STOro BapHaHTa aOCOJIDTHHX B8p0.llTHOCT8R .1.-pacna,n;a ,IIJl.fl 

mHpoKoro Kpyra .ll,llep H TJmOB J.-nepexo,11oa. 
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nHccepTauH.ll COCTOHT Ha BB8,ll8Hl1.ll, meCTH rnaB 1/1 aaKJIDtl8Hlll.ll. 

nnn OilHCamrn paCna,llHHX COCTORHHR i HaCTOR,88 Bpelrn ml/lµ>KO 

HCnonbayeTC.ll HecTau1110HapHHR rpopManHaM 8,9,3 ,5 . Oepaa.a rnaaa 

,llHCC8pTaUHl1 nocanmeHa paaBI/ITHD CTaUHOHapHoro <papMaJI'l18Ma ,llJl.ll 

0Ill'IC8HH.ll MHOrOtlaCTH'llHHX no,116apbeJEHX ol.-pacna,llHHX COCTORHHR. 

y CJIOBl/18 no,116apb8pHOCTI/I oaHat1aeT' tlTO ,IIJIR Bcex OTKPHTHX ol-t1ac

TH'llHHX K8H8.IIOB C sHepr'IIIH Ge cymeCTBBHHO MeHbme BHCOTH noTeH

UHaJI bHOro oapbepa, TaK tlTO ipaKTOpH npommaeM/CTH Pc 8HatlHT8Jl h

HO M8Hhme e,llHHHUH. Tor,lla ,llJl.ll Bcex BpeMeH t. 9/' HHTepeCHHX B 

aa.t1at1e J..-pacna.t1a, BOJIHOBa.R rpyHKUWI, onHCHBanma.11 pacna.t1Hoe 

COCTO.llH'l18 B HeCTaUMOHapHOM <pOpMaJil/laMe, C xopomeR CT8Il8HbD TO~

HOCTH, npe,llcTaBJI.ReTCR {JI/I.tie npo111aae,11eHM rtaKTopa eip{~\EJAj 
'11 BOJIHOBoi.\ rpyHKUl/1111 X ~- ~ , J,llOBJieTBopRnmei.\ CTau1110HapH0My 

ypaBHeHI/ID lllpe,llHHrepa C ·~01.mJieKCHOR co6CTB0HHOI.\ SHepr111eR [.=[!-{ 
X=>,H· 

Ma-aa HaJil/ltll'IR B aCl'IMilTOTI/IKe tpyHKUl-lli S'· • paCXO,ll.llmmcc.ll ciflep111-

qecKMX BOJIH BO Bcex OTKpHTHX KaH~ax C • • HcnoJib8J.ll ycJIOBl/18 
· IV ~~ 

no.t16apb8piOCTH, MOEHO nocTpoHT h ; . !}iyHKUI/ID T 61 , KO To pa.a 

.llBJI.ll0TC.ll pemeHH6M CTaUHOHapHoro ypaBH0HIDI llloe,11m1repa C co6CTB6H

HOI.\ sHeprHefi\ £: 111 mieeT CJIB,IIJDl!l.}'D acmimoTHKY: 

tr:i,M-,_ i:vr~"/ A{~>}) . <4> 
lit R-~ c: 21lc: tl 

r,lle G-c(R){fc{R.)) -,..HeperynRpHM (peryJI.llpHM) pa,llH8JlhHM KJJIO

HOBCKa.ll qiyHKUl/l.ll; A - onepaTop 8.HTHCI/IMMeTpHaau;rn, a Rt - TOt1Ka, 

nexama.a JieBee BH6DIH0fi\ KJJIOHOBCKOR TOtlKH noaopoTa, r,11e yxe BH

IlOJIH.110TC.ll ycnoBHB: 

G-t ( R.1.) :>~ ~ (Ri.) • {5) ~tMt 
B o6nacTH O!r R., R, 1 iJ)yHKUl/l.ll V &t coana,n;aeT c .t1eRcTBI/I-

TeJibHOi.\ t1aCTbD qiyHKUIIIR X 1~ , HopID!poaaaa Ha e,llHHHUJ H Mo

xeT HCilOnbaoBaTbC.ll B KatleCTBe BOJIHOBO!i\ $JHKUl-lli pacna,11Horo coc

TO.llHWI. 

KaK 6WIO noKaaano B paOoTax /lO-ll/c noMOmhD MOAHqiHKlmHI/I 

R -MaTpWtHoro qiopwaJJ~awa BHrHepa-f;.i.\aeHt'ly.lla /lV, BOJIHOBYD 

qiyHKUm> pacce.RHlll.ll 4>. ll-\ J..-t1aCTHUH Ha .t1ot1eoHeM .ll,llpe (A-4) , 
HOpMHJ)OBaHHJD Ha ~-ipyHKUm> no SHepr111H, Kor,11a na,11anm8.JI BOJIHa 

1/lMeeTc.ll TOJibltO •B KaHaJie Co , a sHeprH.ll CMCTewu E OmiaKa K 

sHeprm-i peaoHaHCHoro cocToRHIIIR E:, MOMHO npe,llCTaBIIITb B o6nac-

5 



..o-~ 
TlJYBBH,lle: 

q)¾Mt_ v ~~: -=--__..:::;1 __ "tu :let+, 
E -E! + L r12. . l ft • (6) 

HcnOJib80B8IDie JCJIOBHJI TTOA6ap&epHOCTH noaBOJI.fl9T Ta1txe no

CJl9'AOBaTe~¥iO apryMeHTHµ>BaT& npH6nHJ119HH9 ;"H80JlHIX)BaHHOro pe

aommca" 141 'AJI.fl R- H S- MaTpHU 110- 11 • 

ECJIH Tenep& BOCnOJib80BaT&C.fl BapazeHHeM 'All.fl 1j a,aTpHUH 

qepea T -MaTpHIJJ B i.{lop,tanHaMe illBHHrepa •• JhmilMB.Ha 13 H <Jiop

MJJIOR (6).,_MOl!HO npH,llTH It CJ19,l!J'Dlll9~ HHTer~~o:R i.{lopKyJie An.fl 

napUHMbHOR MHPHHH i-pacn~a /6-7, 1 -1 : 

r: = ~ (N)(Z) \(1J~t\\ \V \Fe.{\?.)•U1,,)\' (?) 
c. Q.c a 2. 1 ~.. clA-i. R ' • 

B qiopMyne (7) B o6meM cnyqae noTeHUHM V,u..-q npe'ACTaB

JI.ReT co6on CYJlMY M9pHOro i~~4 H HeC<JiepHqecxo:R qaCTH KJJIOHOB-

CKoro noTeHUHMOB B8aHMOA9RCTB'.fl J..-'laCTHUH C ~oqepHHM Mp0M, 

~cnon&ay.R M9TO'A ,f6~ fpHHa 14 , 15/B npHMeHeHHH 1t aa~aqaM 

.fi'A9pHHX pea1tIJ,HR ;;
17

/i8'0l!HO nOJIJ'llHTb CJ19,l!J'Dlll99 BHpaseHH9 

~JI.fl noTeHUHMa °¼_11_4 . : 

~~ ~ " VJ.A-~ -::a y Ml + z ( Iii -¼J) , (R) 
.. ~ \.:,1~1 .. 

r~e Mi. - OAHOHJltJIOHHHR MaccoBHR onepe.TOp, npH6nHEeHHO coBna-

'AaDID;HR c o6onoqeQHWC noTeHUHaJIOM i -ro HY MO Ha; ~J - noTeH

UHM HJKJIOH-H.)'KJIOHHOrO B8aHMO'A9RCTBHJI B nJCTOT9i r0 - HenpH

BO'AHMHR no K8HMJ qaCTHUa-qaCTHUa qeTHp8XDOJlDCHHK, HrpanJl(HR 

IX)Jlb srfxlleKTHBHoro nOT9HIJ,Hana B8aHJ(O~eRCTBH.fl ABJX HJMOHOB BHJ

TpH IX)'AHT9JlbCKoro Mpa, IlpHMeHeHHe T80P9THQ8CKHX nOT8HUHMOB 

THna (8) oxaaanoc& aecbMa MO'AOTBOpHHM ~JI.fl onHCBHH.fl sxcnepHMoo

TM&~HX ~~HHX no ceqeHH.RM MaK~HH H ynpyroro 1?8,CCe.RHH.fl A9RTO

HOB 116 ,191, j~TOHOB H "e3-1201 , J-qaCTHU 121 , 221H MHoroaa

p.RAHHX HOHOB I. 
ECJIH Tenepb BB9CTH ~llJaJibHJD KB.HMOBJD <l>JHKUHD ~(i.) 

Yc(R):! ,~Ya.(1)"l. ·R· ( Uc, IV~~I '> > (9) 

6 

HK8DlllJD B CHJIJ (4) CJI9,l!J'DlllJD SCHMDTOTHKJ: 

Vc (R)e:=;;
1 
~ 1se ~• · Gc(R) • (10) 

H sqi{leltTHBH!dl DOT8HUHM 

·u ) (H)''2..( ~)~a. R \ l :i,t\; u--1 Ve ( R "91 a e. · ·( '¼. Vu.,. V s, ) Tc Ql)p1> 

TO qK)pKJJIY (7) MOJIHO npeACTaBHTb B BH,ll9, COBn~anmeM C fllopMJJIOR 

'AJl.fl IIIH?fflH pacn~a Q~/oqacTHtIHOro no~6ap&epHoro KBaaHCTaUHoHap

Horo COCTO.flHH.fl t4 •25 : 

fc,. e.~ [ ~ J;c.(P.)Vc(P,)'fc(R)Ji]\ (12) 

Ilpi!M8H9HH9 <JiopMJJIH (.12) It paC'I8TJ O'AffOtiaCTIIJQHHX mHpHH He 

CB.fl8aHO C JtaKHMH-JlH60 'I.IHCJI9HHHIIH orpaHHQ9HH.flMH Ha MaJIOCTb BH

qllJCJl.fl9KHX IIIHP1' B OT,HQHe OT M9TO'AOB, BIHp<>KO HCnOJib8J9MHX B Ha

CTO.Rmee BpeMR 26 , 27 • 8TO noaBOJIHJI0
1

Ha OCHOBe fllop,tJJIH (12) no

JIJ'IHTb Ha~8JIHH9 8HatieHHJI m,~~ o6oJIO'l9'IHHX KBa8llJ7T~HOHapHHX 

COCTORHM:R All.fl ccfiepHqeCltllJX 4 H ~eqiopMHIX)BaHHHX 
25 

.fl'A9P, 

IloCKOllbKJ ea,11aqa BH'IHCJI9HH.fl BOJIHOBOR <l>JHKUHH pe.cna~Horo 
u:J·Ht 

COCTO.flHH.fl p<>AMT9JlbCltOrO Mpa l ~l , a, CJl8'AOBST8JlbHO, H 4JJHK-

lll4R Ye (R) , He pemaeTC.R B HacTo.Rmee apeK.R CTµ>ro He-ea cepi,ee

HHX BHQMCJIHT9JlbHHX TPY.JIHOCT9K, AJI.fl onHCaHH.fl CBORCTB cflyHltUHR 

Vc, (R) B paanM'IHHX o6JiacT.Rx nepeKeHHoR R ecTeCTBeHHO o6paTMT h

e.fl It noHJtTH.RK "o6onoqeQHOR" H "KJiaCT9PHOR" o6nacTeR, mHµ>KO HC

Il0Jlb~9KHX B HHTepnoJI.RUHOHHOM Il0'AXOA9 K T90pHH .fl,119piHX peaK

UMR 8-29/. Bo BHJTpeHHe:R o6naCTH JX),IIHT9JlbCKOro .R~pa(04 l ~ l>..o'ii )
- o6onoqeQHOR o6naCTH 9CT8CTB8HHO BOCilOJlb80BaT&C.fl npe,11cTaBJ18-

HH.RMM o6oJIOQ9QHOR M0~9llH, ltOTOpa.R, H9CMOTpll Ha orpaHH'l8HHOCTb 

cooero O'AffoqacTHtIHoro 6aaHca, AOCTaTOQHO xopomo onHCHBaeT 

o6~8MHH9 CBORCTBa aTOMHHX .fl,119p. Bo BHemHeR o6naCTH IX)'AHT9JlbCKO

ro MI» (R~ ~R!t ~), ltJISCT9pHO:R o6JiaCTH,MOl!HO eocnon&aoBaTbC.fl 

npe~cTaBJieHJ,11U1H 06 yze c!Jx)p,tHpoBaBIIIMXC.fl !lJparMeHTax J.-pacna~a, 

MeE,l!J' KOTOpHKH AeRCTByoT 1tJJIOHOBCKH8 H .fl~eoHHe CHJIH, TorAa c 

noMOlllbD !flopKJJIH ( 12), ltOTOpa.R, B OTJIH'I.IH9 OT aHMOrH'lHOR <JiopMy

JlH ( 1) R -KaTpHtIHOR cxeKH, He CO'A9pllHT rHnoTeau o nepeKpHTHH 

KJiacTepHOK H o6onoqetIHoR o6nacTeR, MOEHO nµ>BeCTH nocne,110Ba-
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T0JlbHHR aHBJIHa BKJia,llOB B mHpHHJ r;, 060JIOtiettHoR (fco\') H KJiaC

T0PHOR (~ tr.A) OClJiaCTeR H Ha ero OCHOBe C,lleJiaTb BHBO,ll O BOaMOllt
HOCTH TeOpeTHtiecKoro OilHCaHHR a6COJIDTHUX H OTHOCHT0JlbHHX Bepo
.flTHOCTeR c:l-pacna,na. 

BTopa.11 rJiaBa ,llHCCepTauHH IlOCB.flmeHa paaBHTHD tfJOpMMHaMa 
,llJl.fl J:aCtieTa pa,llHaJlbHHX KaHBJIOBHX jJHKUHR B OOOJiotietIHoR o6nac
TH ~·[P)H OClOJIOtietIHm: .LmHpHH r;o ,D;Jl.fl T.fllKeJIHX ctfiepHtieCK~ 
.11,n;ep. .11cnon bay .fl MeTO}J, pa60TH /SO/' CTpD.flTC.fl BHp0.Jt0HH.fl 'If c:.· (R) H 
r. o'S' ., -
C B p8.MK8X OuOJIOtietIHoR MO,D;eJIH C ytieTOM cwemHBattwr KOH~Hrypa-

UHR ,D;JI.fl paaJIHtIHHX THilOB cil-nepexo,n;oB B IlpM('.JJ(HllteHHH OTCY,TCTBKH 
CB.flaH M8JK,n;J paaJIHtIHHMH KaHBJIBJ\\1 <i-pacna.11a 17,11,31-331_ IlpH 

KOHKpeTHHX pactieTax tpyttKUMR T/c ( ~) B08HHK68T np.HHUHilHaJibHa.H 

M6T8MaTHtI0CKa.fl npod.neMa BHtIHCJI8HIDI MHOrOMepl{HX MHTerplJIOB nepe
KpliTIDl npH HCilOJibaOBSHHH B o60JIOtI8tIHON 6aaHCe peMHCTHtieCKHX 

O,D;HOHYKJIOHJil:lX BOJIHOBHX ~YHKUHR IlOT0HUHa.na By,n;ca-CaKCOHa. 38.Me

nos:, tITO BO scex KOHKpeTHHX pacqeTax 8.MilJlHTJ,ll IlpHB8,D;eHHHX ol-mH
pHH Ac(R) (2), nponopUHOHaJlbHHX ~JHKilHJDf ((,(R..) , B R.-MaTpHtI

HOM BapMaHTe TeopHi /ol.-pacna.ita HCnOJibaJ8TC.fl JIM('.JO OCIUfJJJI.flTOpHHR 
060JIOtI8lll-lHR 6aaMC 

3
• JIHdo BJ,n;c-c,KcoµoBCKHR '6aaHc, HOB npM-

6JIHllteHl1M "TOtI8tIHOCTH" c/.-tiaCTHUH 341. Il03TOMJ B paOOTa:/35-36/ 

6HJI paaBMT HOBHR M0TO,ll BH,n:8Jl8IDf.fl ueHTpa T.flll8CTH ltJlaCTepoB, no-
8B0JIHBmHR IlOJIHOCTbD pem:Wrb ,n;aHHJD npod.Jiexy, 0KaaMOCb, tITO ne

peXO,ll OT OCUIDIJl.flTOpHoro K By,n;c-caKCOHOBCKOMJ 6aaMcy npHBO,llMT 
IS' . K JM8Hbill8HMD a6COJ1DTHHX o6oJiotietIHHX til-mHpMH r:: 0 OT 5 ,llO 30 

paa B aaBMCHMOCTM OT TMna o6oJIOtietIHoR KOHqJMrypaum1 'll8THpex HJ
KJIOHOB, ipop1.rnpJDmMX c£""'.tmCTMizy • 

Pact1eT atfi,IleKTMBHoro noTeHUMaJia Ve. (~) ( 11) ,llJI.fl paaJIMtIHHX 
KOHC!'HI'Jpal\HR 'll8THpex HJKJIOHOB, tpO~Hffi'DmMX J..-tiaCTYJJJ, C no
MOmbD M8TO,n;a, paaBMToro B pa6oTe 1371 , H M8To,n;a pa6oT 135-36/, 
IlOKaaaJI cna6yn tzyBCTBHTeJibHOCTb 3Toro IlOT8HUHMa K TWIJ HCCJI8-
,llJ8MOro Katta.na C H ero OJIMaocTb E noTeHUHaJIJ V00 (~) (16) B 06~ 
JiaCTH, ,llanmeR OCHOBHOR BXJlM B BeJIMtIMHJ r/i" ,. 

B aaKJiotieHHe rJiaBH npoBe,n;8HH pactieTH 3KCnepJtX8HT8JlbHllX 
K03qiqlHUH8HTOB JCM8HH.fl K~, KOTOpHe onpe,D;eJI.flDTC.fl OTHOZ8HM8M 
3KCnepl!M8HT8Jll,HOtl <il-mHprotH ,; ak( It 000JIOtI8tIHOR il-llll'.mHHEl. 

p!lCCtIMTaHHOil B pa.MKax Ilp0CTOR 000JIOtI8tIHOR MO,D;8JIM, rc:.o }.lJIJI 

3 

IIIHJJOKOR 06.uaCTH Cq>epHtI8CKHX tieTHO-tI8THHX, H8tI8THHX H H8tI8THO-
H8tI8THllX Jl}J,8~ ( 144 ~A.(,, 232 ) H paaJIHtIHHX THilOB J.-nepexo-
,n;OB / 3 1>-S9 , z-33 , 1l/. BeJIHtIMHH aap1,0pyntca B mHpoKHX 

npe,lleJiax OT 4,5. 19 210 2. 10 5 , tITO ,ll8MOHCTpHpyeT OTM8tieH
HYD pwtee B pa6oTe 40 HeBOaMOJ!HOCTb 00'1,JICH8HH.fl OTHOCHT8JlbHHX 
H a6COJIDTHl:IX B8JlO.flTHOCT8R ..l.-pacna,lla B paMKax npoCTOR 060Jio-
tI81.IHOR MO)t8JIH, BeJIHtIWl.H \('3 cymeCTB8HHO OTJIHtiaDTC.fl ,llJl.fl o6ner-

qeffHHX, nonyo6JlertieHHl:IX H tteo6Jlert1eHHHX d...-nepexo,lloB, qTo 
noaBon.11eT HCnOJibaOBaTb MX ,n;nn KJiaCCMqiHK8UIDI ~-nepexo,n;oB. 
MoHOTOHHOCTb E8 B noBe,n;eHHH K'i ,D;Jl.fl BC8X 06.uerqeHHHX J..-ne
peXO,llOB npH nepexo,n;e OT ,n;aHHoro 11,n;pa K coce,n;HIDI: .fl,llpa.M noaBOJIH

na c,n;eJiaTb npe,n;cKaaaHH.fl OT,OC,T8JlbHO p.11,lla H0Ha)l8JKHO HaMepeHHHX 
aKcneP,l'!l4jTaJibHHX senHtIHH 39 , KOTopae yse tiaCTHtIHO no,n;TB8P,llH-

nHCb 141 • · 
TpeTM rnaaa ,llHCC8pT8UMH nocanmeHa pactieTB.M o60JIOtI81.IHHX 

J-mHpHH TJl&8Jll:IX ccpepHtieCKHX 11,llep B CBepxTeKyqen MO,ll8JIH H 060-

notietIHoR wo,n;enH co cwemHBaHMell KOH~HrypauMR. 
Oco6eHHO rotTepeCHHM O()'l,8KTOM HCCJ18,llOBBHH.fl .flBJI.fl8TC.fl Heo6.uer

qful:HHR ol-pacna,n; HeqeTHO-H8tI8THOro 11,n;pa 8LZlO Ha JJJOBHH 1- M -

2 - ,11ot1epHero .11,n;pa Tl 206 , Kor,n;a 06onot1etIHa.H cTpJKTypa po,n;H

TeJibCKoro H ,llOtI8pH8rO .11,n;ep ,n;ocTaTOtlHO npocTa H OTCJTCTBJDT 3~

~KTH cnapHBaHH.fl, PacctIHTaHHH8 OTHOmeHH.fl 3Kcneprie,TaJibHliX H 

o6oJiotietIHHX ol-mHpHH ,llJI.fl y1taaaHHHX nepexo,n;oB 11 , Kor ,n;a B 

pactieTax 'fc°'0~ilzicnoJib8J8TC.fl o6oJIOtI8tIH8Ji MO,ll8Jlb co CMemHBa.HHeM 
KOHtHrypauMR 4 , xopomo BocnpoHaBO,ll.flT OTHOCHT8JlbHH8 3KCil0pH

M0HTaJibHli8 d.-mHpHHH, HO no a6COJIDTHOR B8JIHtIWi8 HM8DT aHatie-
HHJI ~ 300. IloCJI8,llHHR peayJibTaT MOE0T paCCMaTpHBaTbC.fl KaK oueH

Ka npe,n;enbHoro ypoBH.fl cornacRa c aKcnepm,eHTOM B 06onot1etIHoR 

MO,llenH, 

,l{JI.11 o6JlertiettHHX H nonyo6nertiettHHX J..-nepexo,n;oa no Kpa~en 

Mepe 0,D;Ha Ma nap HJKJIOHOB, lpOp!•IMPYDll\HX <:l_-tiaCTMizy, Wl88T CJM
MapHHR CilHH. paBHHR HJJID, noaTOMJ onHCaHH8 cJ..-mHprot ,llJI.fl no,1106-
HHX n~peXO,llOB H8BOaMOlltHO 6ea.JtieTa 3~8KTOB cnapHBaHH.fl, HaH60-
Jl88 nocne,n;oBaTeJibHOR MO,ll8JihD, cneuHaJihHO npHcnocoCi.ueHHon ,n;n.11 

paccwoTpe,HKH R/HX a~tfieKTOB JIBnJleTC.fl CBepxTeKytiaR MO,ll8Jll, aTOMHO
ro Jl,ll}Xi / 43-44 • BnepBH8 Ha BIWIOCTb ytieTa caepxT8KJtIIDC ioppe-
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JIRUHR npr.1 paCCMOTpeH!,11,1 a6COJIDTHHX BepoRTHOCTeR J_pacna,11a 

6HJio yKaaaHo B pa6oTax Conoa1>eBa / 45:..is/, r,11e ,11n11 l-~cn0.Jta 

,11ecpopMr.1pOBBHHi~Mep 6HJIH nonyt1eHH qiaKTopa ycHJieHr.111 ~ 1a3 +104 • 
B pa6oTe 3exa 

00 
6ana npo,11eMOHCTp!1poB6Ha B8Jl!HOCTb ytieTa CBepx

TeKytieCTl,I ,IIJI.fl noHID16HM xo,11a OTHOCHTeJibHHX cl-mHpWi cdiepmec1mx 

.11,1tep faa npmrnpe HaOTonoB Po ) . B pa6oTax /38-39, 32-33, 1i/ 
6HJIH paCCtlHT6HH caepxTeKJtll18 KoaqiclJl1UH8HTH ycHJieHM \(c.} • onpe,11e-

Jl.fl8MH8 OTHomeHHeM caepxTeKytieR oc5oJIOQ8tlHOR ol.-m:HpHHH ~ti 
K mHp1me rt , ,IIJI.11 60JibmOi\ rpynna 06JiertleHHHX J.-nepeXO,IIOB 

B tl8THO-tl0THHX, Hetl8THHX 1,1 H8tl0THO-H8tl0THHX cqiepMtleCKHX .11.llpBX 

( 144 'A (,. 232 ) l1 noKaaaHo, tlTO B8JIMtll1HH l<t\ ,IIJIR y1taaaHHHX 

nepexo,110B ,IIOCTHranT aHatleHHR 1o3 l1 M8H.FIDTC11 B TaKT C B8Jll1tlHH6-

Ml1 K'9 . TaKIDI o6paaoM, yt1eT caepxTeKytIHX Koppen11UHR noaaonJieT 

cymeCTB8HHO ynyt1ml1Tb o60JIOtletIHae peayJ11>TaTH B onl1C6Hl1!1 OTHOCl1-

T8JlbHHX m11pWI ~-pacna,11a. 

nocKOJibKY B CBepxTeKyqeR M0,118Jll1 H8RTpOHHaR l1 npoTOHHaJI 

no,ltCl1CT8MH HeaaBHCIDIH, 6HJI!1 BBe,1teHH TaKJ1t8 H8RTpoHHHR K034Jcpl1Ul1-

eHT ycr.1neHH.F1 K,, , onpe.lleneHHHR OTHomeHHeM 06onot1etIHoR d.-mHpH-

HH C yt1eTOM CBepxTeKytlHX KoppeJIRUHR TOJlbKO B HeRTpoHHOR Cl1CT8Me 

K mHpHHe f;.0 
, 11 npoTOHHHR KoaifxliHUHeHT yc~eHM K, , onpe.lle-

JieHHHR aHaJIOrHtIHHM o6paBOM. J\JIJI 06Jiertl6HHHX J-nepeXO,IIOB Be-

JIHQHHa I("' MeHReTcR OT ? ,110 180 ; a Kp weH.fleTcJI OT 18 ,110 40 . 
CaepxTeKytia.11 M0,118Jlb noaBOJI,eT ,11aTb KOJ1!1tl8CTB8HHYD KJiaCCH-

!pr.lKal.lMD THnoa o(-11epexo,11oa /
4? • J\n.fl oeinertieHHHX J-nepexo,11oa, 

Kor,11a HeilTpoHHaR M npoTOHHaR napa BHHOC.f!TC.11 C MOM8HT6Ml1, paBHH

Ml1 HJJID, caepXTeKytIMR Koaipr!iMUHeHT ycHJieHM.11 K,l 6n11ao1t K K.,• ~ •. 
}\nR nonyo6nert1eHHHx· ~-nepexO,ltOB, KOr.zta TOJlbKO O,ltHa !18 nap Hy

KJIOHOB IDl88T CnHH, J:6BHHH HJJID, caepxTeKytIHR K03ip\Pl1UH8HT ycHJie

HM K,l coana,11aeT c npoTOHHHM ( I<,. ) , JIH6o c HeRTpoHHHM (K,..) KO

aipI:HUHeHTaMH ycHJieHWI. HaKOH8U. ,IIJIJI Heo6nertleHHHX il-nepexo,110B' 

KOr.zta ode napH HJKJIOHOB paccnapeHH, caepxTeKJtlr.lR KoaipI:HU!18HT 

yc11neHM paaeH 1. 
Yt1eT csepxTeKytlHX KOppen.flUl,IH cymeCTBeHHO M8H.fl8T CBORCTBa 

pa,11l16Jl bHOR KaHaJIOBOH qiyHKUl1!1 '¼'c.0" (R) B oc5oJIOtl8tlHOR o6JiaCTl1, 

Ma-aa KorepeHTHOCTH csepxTe1tyt1ero cnapHBBHr.111 ~YHKUHR 'i'c.~(R) 
paCCQHTaHHaR Ha OCHOBe CBepxTeKytieR M0,118Jll1, B o6JiacT!1 nocne,11He

ro Ma1tc:mo1yMa HMOOT BMnJil1TY.ztY, npeBOCX0,11.fllll,YD 6MilJI!.1TY.ztY 6HaJIOrl,itl-
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HOH (pyHKUHH, paCCtll1TaHHOll B pru.tKax npocToi\ oc5oJIOtletIHoR M0,118Jll1, 

Ha qiaKTOp ~ ~Kt.l 
HaKOHeu, pacCtlHTaHHHe B pa6oTe /ll/OTHOmeHl1.fl a1tcnepID18HTaJib-

HHX 11 caepxTeKJtIHX cl-mHpHH .ztnJI 06nert1eHHHX 11 nonyo6nert1eHHHX 

ol-nepexo,110B BCeR l1CCJI8.ztY8MOR rpynnH .11,11ep BapbHPYDTCR B npe,11enax 

O,IIHOro nop11,111ta 11 OKaBHBaDTCJI 6JI!1BKID1l1 K 102 . . 
Y.ztl1Bl1T8JibHHM Ha nepBliR BBrJI.11,11 !p!lKTOM JIBJIR8TC11 0Jil1BOCTb BHa

tl8Hl1i\ K~ ,1tJIJI 11a0Tonoa Po K cooTBeTCTByomIDI aHatieHHRM Ka ,nnn 
11a0Ton0B Rn 11 Ra c TeM lite t111cnoM HeRTpoHoB, ,11n11 KoTopHx aHatie-

Hr.111 csepx-reKytIHX KoaqJt!iHUl1eHTOB yc:11JieH1111 Kr oKaaHBUDTCR ~ 20. 
noaTOMJ, tlT06H flOHJiTb OTHOCl1T8JlbHHH X0,11 8KCnepID!EJHT8.JlbHllX J.. -ml1-

p11H, npHXO,lll1TC.fl ,11onyCTr.lTb, tlTO TeOpeTI148CKl18 npoTOHHH8 KOa'M111UI18H-

TH JCI1JieHM ,l!Jlfl l1BOTOnOB Po , CO,llepJK61l\HX TOJibKO ,!!Ba npoTOHa B 

HeaanoJIH8HHOR o6oJIOtlKe, .f!BJIRDTCR B8Jll1tll1H8Ml1 Toro lite nOpH,l!Ka. Atta

norMtIHO,BHatieHI1.fl K. ,l!JIR 11aoT0HoB c N = 1Z6, pacna,llaomHXCR 

B 11aoTOHH c N = 124, oKaBHBanTCJI 6JI11aKID1H K aHatieHMJIM K~ ,l!JIR 

HBOTOHOB c N = 120 - 124 ( Kr, ...s1e + 20 ). B CBRal1 c 3Tl1M MOllt

HO Olltl1,llaTb, tlTO ,IIJIJI H8CBepxTeKJtlHX (no· H6i\Tp0HHOR KOMilOH8HT8) 

HBOTOHOB c . N = 124 HeRTpoHHHe KoppenR·UHr.l aen1,11t11 11 np11ao,1111T K 

TeopeT11t1ec1tID1 1toaipp11u11eHT0.M yc:11JieH¥tJI K11 :1110. fioc1ton1>1ty csepx-

Te1tyt1an Mo,11en1> HeKoppeKTHa B 06nacT11 JI,llep, 6n11aKHX no N 11'n11 Z 
K ,ltB6Jlt,llli MarmeCKOMJ JI,1tpy PL 208 , 8Tl111,llpa 06HtlHO paCCM6Tpl1B6DT 

Ha RBHKe OOOJIOtletIHoR MO,lteJIH co CM6m11B6Hl18M KOH«pHrypauHR. BoJIHOBHe 

qiyHKUH¥l OCHOBHHX COCTOJIHHR Po 210 
1,1 Pt206 , nonyt1eHHHX B ,!16HHOR 

M0,118JIH, np11BnJIT ,IIJIJI Po 21° K nOJIHOMJ KoaqirpIDJ,MeHTJ JCI1J16Hl1.fl 

Kn·Kp<¥10 87. 3TOT peayn1>T&T CBJIBaH, no-Br.1,l!IDIOMJ, c orpaH11t1eH

HOCTbD 11cnon1>ayeMoro B pa6oTe ; 48/06onot1etIHoro 6ae11ca.B pa60Te/49/ 
c n0Mom1>0 annapaTa ,l!Byxt1acT11tlHHX (PJHKUHR fpHHa /14 • 49/ npr.1 11c

non1>aoBaH!1J,! O,!IHOHJKJIOHHOro 6aa11ca, BKHDtlaomero BCe ~HCKpeTHHe 11 

KBaBHCT61UiOHapme COCTOJI~ 6HJI n~Be,lleH pactleT BOJIHOBHX qiyHKl\Hil 

OCHOBHHX COCTO.f!Hl1'1 Po 210 1,1 Pt ,OS 11 KoaqiqJHUl16HTOB K11 11 Kp 
.ztJI.fl Po 210 , KoTopae OK6BaJI¥lC b paBHHMH K,. = 13 ,3; 1<11 = ? ,42 11 

6JIHBKIDH1. K COOTB8TCTBJDmHM BHatieHMRM Kp 11 Kl\ coce,nHl1X CBepx

TeKJtlHX .fl~ep. PacCtlHTaHHHe 8HatieHM OTHOmeHHM aKcnepHMeHTaJibHHX 

H 06onot1etIHHX ol.-mvipHH ,nn.11 Bcex 11a0Tonos Po 11 MBOTOHOB c 
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N == 126 npM 11cnoJibaoarunm HaR,lteHHHX BHllle aHa'lleJIBR \("' ll: K, 
oKaaaJIHCb ()JIH8KIIIMH K COOTB8TCTBJDl!lHM 8Ha'll8HHRM ,llJI.fl CBepxTeKJ'llmt 

.fl,llep. 
TaKIIIM o6paama, r,eaJJibTaTH paC'll8TOB al.-mHpmt Ha OCHOBe o6o-

JIO'll8'1lHOR MO,lleJIH co CMemMBaHHeN KOHqJID'ypaUMR H C y'lleTON CBepxTeKJ
qmc KOppeJI.flUHii noaBOJI.flDT C,lleJiaTb BHBO,ll O B08MOlltHOCTH onHCaHH.fl OT
HOCMTeJibHOro noBe,lleHM.fl 3KCnepID!eHT8JlbHHX Bepo.flTHOCTeR al-pacna
.11a T.f!XeJIHX cqiepM'lleCKHX .fl,llep. B TO ~e BpeM.fl o60JIO'lle'llHH8 Bepo.f!THOC
TM i:l.-pacna.11a OKa8HBaDTC.fl MeHbme 3KCnepmieHTaJibHHX npM6JIH8HT8Jib
HO Ha ,llBa nOpH,llKa. AH8JIH8 paalIH'llHHX Heonpe,ll8JieHHOCTeR, CO,llepxanmx

C.fl B ·ri1'1l8THOR cxeMe 060.noqe'llHHX al-mHpMH, noaBOJI.fleT C,ll8JiaTb BH
BO,ll / 1 0 H8B08MOlltHOCTH 06~.flCHMTb 3TY paeHMDJ, OCTaBa.f!Cb B paM

K8X 000JIO'll8'1lHOR MO,lleJIH, 
IlpHHUMnMaJibHIDl MOM8HTOM B TeOpHH ol-pacna.11a, B08HMKaDJllIDf 

npH ner,exo.11e OT cqiepM'lleCKMX K ,ll8lpOpNMpOBaHHHM .fl,llpaM, .f!BJI.fl8TC.fl H8-
o6xO,llHNOCTb J'lleTa CB.fl8M KaHaJia c£-pacna,lla, aaceJI.f!Dm;ero OCHOBHOe 

, COCTO.flHHe ,llO'llepHero .fl,llpa, C KaHaJiaMH, npHBO,ll.flJil;IDIH K aaceJI8HHD KOJI

JI8KTMBHHX Bpam;aT8JlbHHX M KOJie6aTeJibHHX yriBH8R ,llO'll8pHero .fl,llpa. 
KaK Clle.JIY8T M8 3KCnepmieHT8JlbHHX ,llaHHHX l/, npHB8,ll8HHH8 mr.1pmra 

Ha BCe JKa8aHHH8 BHm8 JpoBHH .flBJI.flDTC.fl 6JIM8KHMM B8JIM'llHHaMM, JqeT 

CB.fl8M 3THX KaHaJIOB MOlKHO nocJie,lloBa/eJibHO npoBeC/H Ha OCHOB8 o6o6-
m;8HHOR MO,ll8JIH Bopa-MoTT8JibCOHa ; 5o • B padoTax 51-54/ a paMKax 

l -MaTpwmoro no.11xo.11a 6HJI nocTpoeH qiopuaJIHBM ,llJI.fl pac'lleTa mr.1pwt 

J..-pacna.11a ,ll8~pm1poBaHHHX .fl,ll8p npH MCnOJibBOBaHHH OCHOBHHX npe.11-
CTaBJieHMR o6o6m;eHHOR MO,ll8JIM, 

q8TBep:ra.fl rJiaBa ,llMCCepTaUHH noCB.flmeHa paaBMTHD lpO?{aJIH8Ma 

o6oJiotte'llHoro onMCaHM.fl l-pacna.11a .11e~µ,ir.1poBaHHHX ,~e~ Ha ocHo
ae He R -MaTpmHoro BapHaHTa Teop:r.m J..-pacna.11a 5 • B paM
Kax 8TOro qiopMaJIMaMa 6HJI npoB8,ll6H paC'll8T o60JIO'll8'1lHHX cl..-mHPHH 
,llJI.fl pacna.11a Cm 242 Ha nM1BHe TpH ypoBH.fl ociioBHoR apam;aTeJibHOi1 
noJIOCH ,llO'llepirero .fl'pa Pu 8• BOJIHOBHe qlJHKUHH 'f c" (R) 6pa
Jll:'!Cb M8 pa6oTH / 54 

I r,lle OHM pacCtmTHBaJIHCb B paMKax CB8pxT8KJ
tieR MO,lleJIH Ha OCHOBe OCUHJIJI.flTOpHoro HHJlbCC8HOBCKoro 6aar.1ca. 
PeayJibTaTH paC'llATOB Ka'll8CTB8HHO 06~.f!CHHJIH OTHOCHT8JlbHHe B8p0.f!T

HOCTM rl..-ner,exo,llOB. B TO ze Bf,0M.fl a6COJIDTHa.fl o6oJIO'll8'1lHa.fl Bepo-
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.flTHOCTb d.-pacna.11a Ha OCHOBHOe COCTO.flHHe ,llO'llepHero .fl,llpa OKaaa
JiaCb M8Hbme aKcnepmteHTaJibHOR npH6JIMaHTeJibHO B 10 paa. ECJIH 

Tenepb ytteCTb, 'llTO nepexo.11 OT OCUHJIJI.flTOpHHX K BJ,llC-CaKCOHOBCKHM 

lpJHKUH.flM npHBO,llHT K yMeHbmeHHD TeOpeTHtleCKHX r:J..-m!,ipHH ,llJI.fl npoc
THX o60JIO'll8'1lHHX KOHqJHrypauHii OT 5 ,llO 30 paa, MOl!tHO npH,llTH K BHBO
.llY, 'llTO OTHOmeHHe 3KCnepHMeHTaJibHOR H o6oJIO'll8'1lHOi1 Bepo.flTHOCTefi 
cl, -pacna.11a Ha OCHOBHOe COCTO.flHHe ,llO'll8pHero .11,llpa .f!BJI.118TC.II BeJIH'llH

HOR nOpH,llKa 50 + 300. ~aHHOe aHa'lleHHe xopomo KoppeJ11,1pyeT co BHa
tl8HKl!)IH aHaJIOr.HtlHHX OTHOfil8HHR ,lllI.11 cqiepH'lleCKHX .fl,llep. 

IlOJIJ'll8HHOe BHme paCXOX,ll8HM8 Ha ,llBa nOpH,llKa M8X.llJ o60JIO'll8'1lHH
MH H aKcnepHMeHTaJibHHMM i-mMpHH8.MH B npHHUMne H8Jlb8.fl nOH.l!Tb 6ea 
HCCJie,lloBaHH.11 polIM KJiacTepHoR o6JiaCTH ( RkA , R ~ R, ) B qiopMHpO

BaHMM ci.-mHpHH. 3Ta 8a,lla'lla M r,emaeTC.11 B n.f!TOR rJiaBe ,llMCC8PTaUMH 
,lllI.11 CJIJ'lla.fl T.l!XeJIHX cqiep1,1qecKmc .11,llep. 06CJ,llll!M OCHOBHHe Tpe60BaHH.fl, 

KOTOpHM H800XO,llIDIO J,llOBJieTBOpHTb, 'llT06H nr,e,llCTaBJieHMe 06 yxe cqiop
MHpoBaBmmccn qiparMeHTax OKaaaJIOCb cnpaB8,IIJllt1BHM He TOJlbKO B KJJIO
HOBCKOR aCMMnTOTM'lleCKOR o6JiaCTH (4), HO·M B o6JiaCTH ,118HCTBH.II .11,llep

HHX CHJI. Bo-nepBHX, HeOOXO,llIDIO, 'llTOOH.BHJTpeHHHe BOJIHOBHe lpJHKUMM 
qiparMeHTOB 6HJIH He cymeCTB8HHO HCKaxeHH.Ha-aa ytteTa aHTMCI/IMM8Tp!t1-
aaulffl. Bo~BTOpHX, He06XO,llHMO, 'llTOOH ner,eHOp,l11f)OBKa B88111MO,lleRCTBM.fl 

M8.z.itY HJKJIOHaKH i-'ll8CTMUH Ha-aa BJIH.IIHH.11 HJKJIOHOB ,llO'llepHero .11,ll
pa 6HJia NaJia. HaKoHeu, noJI.11puayomee Boa.11efiCTBHe .11.11epHero noTeH-
UHaJia Ha BHYTPSHHDD BOJIHOBJD lpJHKUHD tl..-'llaCTMUH ,llOJIEHO OHT b He 
cym;ecTB8HHO, ~M8H'll8CKM .IICHO, 'llTO J,llOBJI8TBOpMTb BCeM 8THM Tpe6oBa
HHJUf NOEHO JIWllb B TOM CJiyqae, eCJIM qiparMSHTH CJia6o nepeKpHBaDTC.11, 

ECJIM BocnoJI b80BaTbC.II· f.08JJibTaTaKH 3KCnep111MSHTa,bHr. H Teope
TH'llSCKHX pa6oT no,HJKJIOHHOR UJIOTHOCTH TRX(iJJ.HX .11,llSp 56 

1,1 OUSHKa
HH o6JIS:CTH, r ,118 cnpaBS,llJIMBH npe,llCTaBJieHH.fl OnTHtlSCKOfi MO,lleJIH, KO
TOpaR CBO,llHT HHOrO'llaCTH'llHJO aa,lla'lly B8aHMO,ll8HCTBH.fl ol-qacTMUH 
C .11,llpoN K O,llHOtlaCTH'llHOH aa,lla'lle ,llBllltSHM.11 ee l.\eHTpa T.ll~SCT!,1 B KOM

nneKCHOM noTSHUHaJihHOK none, MOlltHo Ha.11e.11Tbc.11, 'llTO npH R"-"=RA~aa, 
r,11e RA M Cl -napwieTpH o6oJIO'll8'1lHoro noTSHUHaJia, npe,llCTaBJieHH.11 

KJiaCTepHqfi o6JiaCTH OK8.J!t,YTC.II cnpaae,llJIHBHMH. 1lt\\ 

B KJiaCT8pHOR o6naCTH BOJIHOBa.fl lpJHKUM.111(6 HMeeT BM,ll: 
H ~ ~ 

ty~~l l= Al: { lfc: ~a) Uc:J > <13) 
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. KA( 
npHqfut B CHJIY JCJIOBI/I.II .(4 ), ~ i) MOlKHO npe,llCT6BIIITb B BH,ll8: 

tr"~\~)~~r~~• · 'icll), 
r .ne iliYHKll.WI t { 9-) m4eeT acmmTOTIIIKY: 

( 14) 

(15) lfc {~) H, G..( R) • 

3q4ieKTIIIBH!iR noTeHll,HM ¼ ( Q..) ( 11) B ltJ16CT8pHOll 06JlaCTI/I 

He 86BIIICHT OT C III OK68HBaeTC.fl paBHHM: 
4 

016) ¼(R);iV00 (R)_~(lf11.I ~Mi.['i'~). 
a 

Tor.na, 111cnonhay.11 cboµ,iyna ( 14, 16), MOll!HO nocTpoHTb iliYHKW'ID cl.e. (R). 
KOTOµ,.Jl onpe.neJI.HeT oTHOCHT8JibHHR BKJI6,ll 06JlacT111 RkA, R !t ~ B 

J...-m111p1,my r, ; i1 
J.a(P.) .. rc""~R.) ~ ~[ j G1c<R)Vo0 (P.)·tc(R)~k}a.. (17) 

C QC. 1l 
fipWITH00 ocoOeHHOCTbD itiopMJllli (17) .IIBll.fl8TC.fl ee H886BI/ICHMOCTb 

OT CaMO0 B8lllllqHHH re , -
Ecn111 Tenepb npo,llOJIJIHTb q>YHK~I) ~ (~), HK8Dmyn acHMnTOTIIIKY 

( 15) .,a oOJiaCTb .neRcTBH.H .11.nepHoro noTeHll,Hana Voo ( R) ( 16) c 

IlOMOll\bD pemeHH.fl O,llHOqacTHtlltOrO ypaBH8HWI filp8,ll111Hr8pa, TO no ip0p
MJJI8 (lf) MOlltHO Oll,8HHTb OTHOCIIIT8JibHHR BltJ16,ll ltll6CT8fHOB o6JlaCTI/I 

B aL-IID'lplllffY re , PacqeTH C nOT8HUHMOII Voo ( Q.) 1 a T6KJt8 C 

pa8lllllqffliMI/I HaOOpa.MIII ,ll8RCTB,T8JibHHX1/acTeR <ll8HOM8HOJIOrHtl8CltlllX no

T8Hll,HMOB V{R), no1taaan111 58-59 ,1 , 1:ITO B 06JlacT111 RIii\ "i,~, 
Ha6Mpa8TC.fl 6onee 00'/o noJIHOR J.-mHpHHH ,llllll aHeprMB 2 MaB ~ ~c" 
10 MaB M MOMeHTOB L '- 8, 3TOT peaJJibTaT noason11eT KaqecTB8HHO 

noH.HTb paaHIIII.IJ B ,!!Ba IlOpll,lllt6 M8l£JIY 3KCnepMM8HTallbHHMM Ill OOOJIO-

qeqHHMM o(-mHpl/lHaMM, Ecn111 Tenepb BOCnOJll>8OB6TbC.fl ilio?fYJIOR ( 14), 
cs11ausaomen o/c «A{R) M Yc (R) , H B KaqecTBe ,: saRTI> B HeR 

0KCnep111MeHTMbHJD J..-mMpHHY, TO MOlltHO paccqmaTb aepoRTHOCTb 

o6Hapyl!teHH.fl cL.-1:1acT11111,H· B KnacTepHoR o6JlacTH Ve 
.R., I'!\ a., 

-We:1 l ['¼'~ {R)) dP... (18) 

Rkl 
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Ben111q111Hu ¼ /58-59 • ll/ qeTKO KJiacc111itimuqiyoT J..-nepe-

xo.nu no CTeneHM 06Jler1:1eHHOCTIII, HM8DT npe,llCKaaaT8Jil>HJD CWlY Ill OK6-

8HB6DTCJ'I cymeCTBeHHO M8Hl>WHMH 8,llHHlllll.H (.nJIR noTeHll,Mana V,o v{ 
paBHH B Cp0,llH8M 2,5 - 10--d; 2,5 •10-5; 2,5 •10-6 

,!!JIii O6Jlert1eHHHX, 

nonyo6Jler1:1eHHHX Ill H800ll8rqeHHHX ol-nepexo.nos, COOTB8TCTB8HHO ). 

ManOCTb B8lllll\llllH We I a cawoe B6lltl{Oe - nllaBHOCTI> llX noB8,ll8HWI 

,!!Jill acex I/ICCJI8,llOBaHHHX OOJierqeHHHX i-nepeXO,llOB B mHpOKOR 06.nac-

™ citiepmeCKIIIX ll,ll8p ( 144 ~ A =- 232 ) np111B~,T K aaKJID1:18HIIID O TOM. 

1:ITO 8CJIIII noBepxHOCTHHe JtJiaCT8pHH8 ypoBHIII / 111 cymeCTBJDT, TO 

OHi/i CIIIJll>HO "paaMemaHH" no 000JI01:18qHHJ,( ypoBH11M .fl,ll8p (c111Tya11,111.1I 

"C.,l>HOR" CBRaM), OTOT peaJJibTaT xopomo Koppen111pyeT C pe8JJlbT6Ta

MIII SO/ o6pa6OTKI/I 0KCnep111M8HTMbHHX J-mHpl/lH KOMnayH,llHHX CO7TO,

HIIIR, o6paayeMHX B peaKll,H.IIX ( n. fl- ) Ha peaOHaHCHHX HeRTpoHax . 
61 

BeJJMqHffH \le oKaaiisanTCR npo?~~/IIIOHMbHHMIII cneKTpocKon111qe

CKIIIM itiaKTOpa.M, BB8,ll6HHHM B pa6oTe ' Ill onpe,ll8JI.fl8MHM OTHOM8Hlll8M 

3KCnep111118HTMbHOR r/... -mlllplllHH It O,llHO1:16CTlll1:IHOR ol-mlllpHHe B 00'b8M-
HOR KJ16CT8pHOR MO,ll8JIM, Ill woryT I/ICilOlll>80B6Tl>C.fl np111 o6paOOTK8 01t

cnep111MeHTMbHHX ,ll6HHHX BMeCTO mHpoKO 111cnon1>ayeMHX B H6CTO.flll\88 

Bp8M.fl 3KCnep111MeHTaJil>HHX np111B8,ll8HHHX o{-mHplllH. 

B KOHll,8 n.HTO~ rnaBH 111ccne.nyDTC.II BOBMOJKHOCTIII IIIHTepnoJl.flll,MOH

HOro IlO,llXO,1!6 ,!!JI.fl on111caHl/l.fl a6COJIDTHHX aepO.IITHOCTeR r:/.. -pacna.na. 

KaK 6HJIO noKaaaHO sume, OCHOBHOH BKJla,ll a J. -m111p1t1Hy CBRaaH c 

KJ16CT8PHOR O6JI6CT l>D ~IC.II, R. "i, . B TO BpeM.II KaK. XOT.fl o6onoqe

tnla.H oOJlaCTb H ,ll68T MMHR BltJI6,ll B a6COJIDTHYD cil.-mHplllHJ, ee poJib 

CBO~I/ITCJ'I K MO,llyJIHpoBaHIIID aMilJIIIITJ,llH ltJ16CT8pHOR ~yHKll,111111 ~kll(R) 
qTOOH CTporo pemlllTb npo6newy MO,llyJI.flll,1/1111, HeOOXO,lll/lMO Hayt1111ThC.II npo-

,llOJillt6Tb iliJHltll.lllD ~/&'(R) B iliJHKll.MD 'i'c'-A<'l) 1:1epea npoMelKJTOtnlJD 

o 6.nacTb R,T '- It" R KIi , r .ne yEe He cnpase.nJIIIIBH npe.ncTaBJ1eH11111 

HIii KJ16CT8piOR, HIii 000JI01:18qffOJa o6nacTeR. 

nocne,llH.HJ'I 86,1!61:16 npe,llCT6BJl.fl8TCJ'I Heo6aqaHHO CJIOl!tHOR,nOCKOllb

KY ~JIR ee pemeHltlR H806XO,lll/lMO cymeCTBeHHO paCmHplllTb onHOHJKJIOHHHH 

o6onoqetmHR 6aa111c nyTeM BB8,ll8Hl/l.fl B Hero COCTO.IIHIIIR HenpepHBHOro 

cneKTpa III y1:1ecTb j'.X)JII> scex itiaKTopoa, npHBo.n.11m111x K no~aaneHHD 

~ _qaCTl/lllHOR ltOMnOHeHTH <I,yHKll,IIIIII 'f ~~I np111 nepexo.ne BO BHJTpeH-

HDD 06JiaCTI> .H,llpa. • 
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BoaHMKaeT Bonpoc, H8Jlb8JI JIM KaqeCTB8HHO noHRTb COOTHOm8HM8 
M8lK,IIJ KnaCT8pHOil lt'c Ill\ M o6onoqe~Oll fc°'o !pJHKUWiMH C no-
MOmbD HaBO,llRilU'IX coo6pal!t8HMll, ,llMKTJ8,HX SKCnep}1),leHTaJlbHHMH ,llaHHH--:. 
MM, PeaJJibTaTH pacqeTOB noKaaaBaDT 11~ qTo 'i'c:. oi(e.) M 4'c"''(R} 
B nocne,llHHX MaKCMMJMax HM8DT npM6JIM8HT8JlbHO COBna,llaomHe aMrIJIHTJ
,llH ,llJIR Bcex sHeprnR 2 M3B ~ Q.c. " 10 M3B H MOM8HTOB i ~ 8. 

8TOT peaJJib:aT XOJXlmO KJ~r.nweT C HHT8pnOnRUHOHHOil rMnOT880ll, 
MCnOJib8J8MOH B pa6oTaX , 2 • Tor,lla, ecnH npMHRTb, qTO JCJIOBMe 

MO'AJJlSlUHM CBO,llMTCR K BHpaBHMBaHHD 8.MrIJIMTJ,ll !pJHKUMil 'i'c0i'{~) M 

~c"'"(R) B nocne,llHHX MaKCMMyMax M paccqHTaTb cooTBeTCTBJDmMe mM

pHHH fe 11111 
1 

MCil0Jlb8JR pacqeTH 4'c oii'(l) , TO oKaaaBaeTCSl, qTO 
OTHOm8Hll!8 rc_ llM/rc\&lfT ,llJlSl BC8X TMnOB nepexo,llOB B C!pepMqeCKHX 
R,llpax ,llJISl L 1: 8 MeHReTCR OT O, 2 ,llO 4. ]lpyrMMM cnoBaMM, no,llo6Hoe 
ycnoBMe MO'AJJlRUmt noaBonReT o6'bJICHHTb XO,ll sKcnepMMeHTaJlbHHX c:1..-mM

pHH C TOqttOCTbD ,llO .nopR,llKa, 
]lna nonyqeHwr nyqmero cornacMSl TeopeT~ecKHX M sKcnepmieH~ 

TaJibHHX J. -mHpMH neo6xO,llHMO, Bo-nepBHX, cymeCTB8HHO ynyqmMTb 
TO~OCTb pacqeTa o6onoqeqttHX J-nmpHH, M, BO-BTOPHX, nOCJ18,llOBa
T8JlbHO pemMTb aa,llaqy O CBOHCTBax ~(Q.) B. nepeXOAffOil o6naCTM. 

]lo nocneAHero BpeMeHM Bee. pacqeTH mMpHH ol.-pacn6'a21erKMX 
R,llep npoBO,llMHCb Ha OCHOBe R. -MaTpMqttOro !pOpMaJIH8Ma 

6 
• B ~

TOH rnaBe ,llHCCeprauHH C noMOmbD iJiopMMM8Ma, paaBHToro Bame, aHa
JIH8HpyeTCSl ol.-gac/a,ll M8 B086JJrJt8HHHX COCTOS!HHR nerqaY.mHX Sl,ll8p 
ip ·--:.o6onoqKH 163 . floKaaaHo, qTo o6onoqeqttHe l-mHpMHH 6m1aKH 

K sKcnepHMeHTMbHHM ,!!HR Tex cocTo.RHHR Sl,llep Ll 6 
, l.\ 

7
, &,2, 

h~ 8, C 12, CBOi.1CTBa KOTOpHX onHCHBaDTCJI B paMKax o6onoqeqttOil 
MO,ll8HK C orpaID!qeHHHM O,llHOHJKJIOflHHlf 6aaHCOM, 0TM'eqeHO; qTO yqeT 
BKJia,lla KJiaCT8pHHX o6nacTeil B nerKHX .ll,llpaX npHBO,llHT K H8M8H8HHD 
BaqMcneHHHX o6onoqe~HX ~-mKpHH He 6onee qeM B 1,5 paaa. 06cy~
,llaeTCJI npl,IHUMnMaJlbHaJl B~OCTb ,llJISi onHCaHMS! l:li.-pacna,11a rny6oKHX 

nOT8HUHaJIOB Baal1MO,ll8HCTBMS! J. -iCTrH C ,llO'-WpHHM Jl,llpDM, S<ptpeK-

TMBHO JqMTHBaDmHX npHHUMn IlaynM 
64

, 
B 3aKnoqeHHH npMBO,llHTCJl KpaTKMll o6aop H o6CJJr.ll8HM8 OCHOBHHX 

peaJJibTaTOB, nonyqeHHHX B AHCCepTauHH, 

16 

ITpe,llCTaBneHHH8 B ,llMCCepTaUMK peayJibTaTH ,llOKna,llHBMHCb Ha 
BC8COD3HHX COBemaHHHX no Sl,ll8pHOll cneKTpOCKOnHH M CTPJKType aTOM
HOro Sl,llpa (XY1-:XXY), ceccHH 0T,lleJieHM H,llepHo« IDHBHKM AH CCCP 
(KHeB, 1965), COBemaHHHX no H,llepHOil cneKTpDCKOilHH H TeopMM .ll,llpa 
OViHH, 3RMHRX mKona.x J!Wl~ no qiHaMKe BacoKHX aHepr1,1n M TeopHH Sl,ll
pa (YIT, 1X) H ceMHHapax ]T~ M ]H~ 0VJlH, HHcTwryTa aTOMHo« sHep

rmi HM8HM H,B.KypqaToBa, HHIAflW MrY. 0CHOBHH8 way~bTaTa ,llHCCe~ 
T~HM OnJ6JIHKOBaHH B pa6oTax /6-7, 10-11, 16~18, ,0, 22, 24, ,5, 
~1-33; 35-38, 47, 49, 55, 59, 60, 63/. 

PyKorrHCb ITOCTYITRJia B H3,llaTeJibCKH8 OT,ll8Jl 
5 HDHH 1975 r, 
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