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Ha npaBax pyKonHCH 

KOBAJib JIEonu.n Hl'!Kl'JTHq 

MHOrOKAH.AJII>HUE PEAKI.lVll'I l'J ScM>EKTbl .1U1~PAKIUUI 

IIPH B3AIDIOllEaGTBU!l'J qACTWl BblCOKO.tt SHEPrMIH C 

HJlPAf.il'!. 

OI.04.oa- TeopeTHqecKan u uaTeMaTHqecxaa 9}11sHKa 

AllTope~epaT ~HccepT~HH Ha OOHCRW!He yqeHol OTiildHH 

RaH~H~aTa ~H3HRO-UaTeMaTuqeOKHX HayK •. 

Epe:eaH I977 
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Pa6oTa Bbli!OJIHeHa B EpeBaHCKOM ciiH3HqecKOM HHCTHTyTe 

Hayqabill pyKoBO.l\HT6JID: 'AOKTop @HaHKO-MaTeMaTHqecKHX aayK, 

rrpoweccop C.r.MaTHHl!H 

OwH~HaJI:&Hb!e orrrroaeHTH: 'AOKTop WH3HKO-MaTeMaTHqecKHX aayK, 

CTapll!Hi1 Hayqaui COTPY'AHHK O.B.KaHqeJIH 

KaH,l\H]laT @H3HKO-MaTeMaTHqecKHX Hayx, 

cTap111H« HayqaHM cOTPY'AHHK P.A.Cap;zw.pl!H 

Be'AYmaa opraHHSaUHH: 06'.DEl,lU'IHeHHhllt HHCTHTYT H'AepHux HccJie'Ao­

:saHH« (J(y6aa) 

SamHTa ,lU'ICCepTaUHH COCTOHTCI! 112 r II~ I977 r. 

:a 11 "//0 11 qaco:s Ha aace~aHHH Cne~Hanuaupo:saHaoro YqeHoro Co­

BeTa Epe:saHcKoro @HaHqecxoro HHCTHTyTa 

(r.Epe:saH, Mapxapl!Ha 2, ~OM YqeHb1X.). 

C ,l\HccepTa~Hel1 MOl!tHO oaHaKOMHT:&ca :a 6H6XHOTeKe EIXflH. 

A:BTopecIJepaT paaocnaH .. ;is; ~ilc.:5 I977 r. 

~qeHb!Li cexpeTap~EIXTIH 

B.A.lllax6aa1rn 
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Sa IlOCJie'AHlie rO'Alil 8'APOH-fi'A6PHOe BSaHMO'AeiicTJrne BHO!ll> rrp1106pe­

JIO aKTYa.Jil>HOe aaaqeame. B OCHO:Be B08pOJK,lt~HHll 11CTapol1 D6JiaCTH qJH3l'J­

KH11 JieUT aaaqHTeJil>HlilM rrporpecc ll IlOHHMaHHH. a'APDH-H'A~PHhlX B3aHMO­

'Aei1CTBHi1. IlOCJie pa60T rnay6epa CTaJIO l!CHo; qTo. aanyTffiiHal! 3a){aqa 

N TeJI B HepeJil!THBHCTCKOM 06JiaCTH B OClJI8CTii! B.h!CO!(HX·_ ::rneprHl1 'AOnyc­

KaeT IlpOCTOe OllHCaHHe. B OCHO:Be no;zoco.l{a rJiay6epa JieliaJia H'A6l! Irna-

3KKJI8CCHqecKoro npOHCXOJK,lteHHl!, Il03BOJ!loomaH IlPH BlilCO!COti 3Heprirn' 

HaJieT!3JO~ett qacTH~lil, npeHe6pellb ]leTaJil>Hb!M ITOlle,l{eHii!eM HYKJIOHOB H;llpa. 

U!CXO'AH HS K.l{eH 
11

BMOpOllteHHOCTH11 HYKJIOHOB ll.l{pa :B rrpo~ecce B3a!U!OAe.li­

CTBHll, T'nay6ep no 8HaJIOrHH .c OllTHKOtt aanHCaJI rrpHpa~eHlle i];a3bl BOJI­

Hb! qaCTH~lil, npollle.l{lll9i't qepea mipo, B Bli!;tJ;e CYMMb! qiaa Ha !CaJ!(;z(OM HyK­

JIOHe .H,ll;pa B OT,ll;eJI:&HOCTH, 9TO OCHOBHOe COOTHOlileHHe TeOpirn rJiay6epa 

rroa:soJIHJio :s aaMKHYTOi1 qiopMe HarrHcaT:& Bb!pai11e1rne ;l.\Jill aMnJIHTY:zlb! pcJ.c­

cel!H.Hl!. ,l.(aJII>Hei1111Hti .rrporpecC\ B TeOpHH a){pOH-H.l{epHb!X B3al1MOAei1CTBHti 

ClblJI CBl!3aH c 0C03HaHHeM cIJaKTa, qTo npoqeCCbl pacce11Hli!ll Ha_aTOMHb!X 

ll;llpax MoryT ;l.laT:& HHwopMa~:mo oCi a.l{pOH-a,JJ;poHimx :aaarmo;n;ePl:cTBl1.H.X., Ko­

TopyIO HeB08MOlltHO IlOJiyqHT:& H3 npo~ecco:s pac0e11HHll Ha BO;D;OPD'AliOi1 

M.HllleHH. OCHOBHOe BHHl.laHue 3,ll;6C:& Y'A6JillCTCI! ld3B.i1eqEJH.l'l!O lllH<lJOpMalJ,mI 

06 aAPOH-a){pOHHhlX B3alilMO;n;etl:cT!lI4M .113 aAPOH-H;i!3pHblX peaxqH.it. 

Pe!flepHpyeMaH ,JJ;HcuepT~l! IlOCBl!illeHa HayqeHHIO HeKOTOph!X BOII­

poc o:a aAPOH-l!.l{epHbl.X B3aHMo;n;eiicTBUH B 06JiaCTH cpe.l{HHX 3Hepr;ijt! 

(.;t' fi3e,! f.t I Of>~B), r'Ae CYll!CCTBeHilhl O,JJ;Hoti:acTH'IHble cocTO.HHlllH 

rrpH rrepepaccel!HH.HX Ha HYKJIOHaX 11,JJ;pa. 

BamHbil'l Illar B IlOHlllMaH!tllll MexaHH3Ma H~epHh!X peaK~lllH np111 cpe:zi­

HH~ SHeprH.HX Cib!JI C,ll;eJiaH I'Jiay6epOM H MaprOJilllCOM. PaClOTh! rJiay6epa 

BHecm1 l!CHOCT:& B IlOHHMaHHH i!axaH11!3Ma peaK~llM ynpyroro paccel!HH.H. 

C BalltHoi1 pa6oToti Mapromma c:sl!aaa rrporpecc :a Teop111u peax~111M po1x­

,JJ;eH.1111 Ha ll.l{pax. c ,ll;pyrOH CTOPOHb!, HeCMOTpl! Ha OCill!yID np111po,JJ;y 

aAPOH-1!,JJ;epHoro B3aHMO.l{etl:CTBHll, OllHC8HHe ynpyr111x Iii HeynpyrHX peax-

l 
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11;1}1 Ha OCHOBe.· pa60T rnay6epa If MaprOJI!4Ca 6l)IJIO B 3Halil'IT6J!l>HOVi Me-

. pe. or5oco6JieHHO . .l\PY!' OT .zipyra .• B CB'H3l'I c ST!'IM .B03Hl1RJia aa'Aaqa on:l'l­

cr:trni; yrrpyr!i!x w Heyrrpyrruc peam:v1il c· e;n;1rnolit TOl!RM apemrn. 

8Toti aa.ziaqo IIOCB.HtaeHa I rJi.a;aa ;n;accepT~l'IM, ocHoBaHHa.H Ha o;n;Hoit 

113 llJIJ.Oo!X pa60T )3 STO!ii. o6JiaC~H [ ! ] .. 
. .B · ~ I mip:ao~• rJI&Bbl ;n;aeTc.a 0606~eH11e TeopH rneyelepa Ha cny­

liai1 pOlll;l.ieHHfl qacuu.1;. c llOMOial>IO MaTpHll:HOJ;\ TeXHMRM CTP014TCH e;D;l'!Ha.H 
. . . 

aMITJII1TY.zta· pacGeHHl4li, rrp11ro.ztHair ,IlJili OtmCa.HHli RaR 3rrpyrl4X, TaR 14 He-

ynpyrax rrpoIJ;eOOO:il.~· . . 

·F!~<?e:P. .. )=-Tt'!)~~./if~·ei·1~.D.nt-~,~:iH~·1 ct~cl~~ < r) · 
_. . ~ . . . . . J.. • J-i . 

r.;n;c. Pc, l>ct.. '- _l1MrryJµ>cbl Ro11e111wtr,. HatraJII>Holii '!acT1u4 

}L-.. \~\ .. 
Tl .:c) - orrepa!L'pp y·rropH.ztoiieHHH. iro.~ ItOOP.ztHHaTe, 

nt; ''1:) - o6o6ufeH!iaa cpyHRIJ;lrn' llPOtllPJJili 
.. ""' 'A . . . :,q~ !' . . -'I _,, 

. e .. r~ fC-:Sj/c~.-)~ e ~ "fd.j>lf-.Sj) 
q,._S' ~· rrpo.ztOJU>!faH ,_KOMnOHe~'ra nepe.ztaH~oro HMrryJUica ,..J -ro. HYRJIOHa 

n e "'"' - Pl·~ . . fl7J.pa, ., olf"" 'l. JC.. . . ' . 

. rct;:::. lf.J1~1c . .f' J e -·i:f.~tf)ci 24" 

.. iJ.fl _,, 
T,Ilt; .:f~? {if)-:-aMnJIHTY7.I.a _!)6aR~l1H ' + N -4 ~ •f/V 

\-3- ">,. l ~ > · ..: B'OJIHOBble ipy1.rnrt111r! RORe_iiaoro, Ha"lan:i;.Horo· a;n;pa. 

\ e , , 1 a.> :... BeH~op-coc~oilliua,· ·c.oair~·b~cT~y10~e liacT11.1J;aM 116 11
, 

11
t:t. 

11 

. B '§ 2 nep.:Boit r.n;a~bl .pacc~aTp~!BaeTCfi npoIJ;eCC KorepeHTHOTO pac­

celilil1fl. Ci6~e.e' ·:BbipaiiieH_He- iuia aMmiHTY~ pacceHHl1H { .,f ) .11ccne;n;y~Tc.H 

Ha Tip11Mepe · T0';IH·Q. p.euiae~o!t ·2-x Kailwr':roaolt u.o;n;eJIH (B npeHeClpeJKeH11H 

npo;n;omHO~ ~OC·~~Ji~ll(~~. riepe~aaa~r~ uu.nynca H~K:i:oHy a.zipa). IloRa­

ab!IlaeTcH, t,tTO: JI. HyJie:aoii nplll6JIHJK~HHH no a1o1nn11Ty;zi;e aeynpyroro · nepe-: 

XOi!ia aMilJ!HTY~~ Ha a;n;pe. c·B.O;l\14TC.H. ~ ipop~Jie rnaydepa, a B JilllHeltHOM 

rrplli6JimKeHH ·R ipopnyJie · Maprcmlllca~ · 

r·. -~---

-3-

~ § 3 nep:soJ;! rna:libl paccuaTp11:eaeTca HeKorepeHTRbl$i npoIJ;ecc. i'{Jrn 

o.ztHOKpaTHoro HeKorepeliTli:oro OTKnoHeHHH Ha HyKJIOHe a;n;pa, :s.npeli:e6..,. 

peJKeHHH npop;OJ!l>HO!t COCT~BJ!liIDIIlea rtepe~aHHOrO .UMilYJI:D~a no;nyqeHO oel- .· 

me-e :sHpaJKeHue ;zvui ;n;uqiqiepeHnwaJI:&Horo ceqeHwa, KOTopoe ·B npe.zien:&HHX 

cJiyqaax (B n!llHeltHOM npH6JU111teHH1r1 no awmuTy.zte Heynpyroro nepe:xio,$.) . . . . . . ~ 

c:so;n;1uca R ;n;uiJ.>qlepeHIJ;HaJI;&Hb!M ceii:eHHHM ynpyroro. Ill Heynpyroro ripo "". 

necca, nonyqeHHbl!.I :s :gaC5oTax·rnay6epa·H Mapr0Ji111ca: . . 

d5'~~·Tl'lJ ,;•.,~- \<:&\ ~· ·nl'Jtl<ip-' .. ) ·~T~l>;Ttol CA·t-rl · .\'l-
..Jn - -.- "' & £.....,. e "' . ;i{q e-. "" . 1 (.\ > 
""~.. A P~ o . . . . . . 

t ..... 
(2) 

r;n;e TCi ) ~ ,,q . ~ ~ (;, :t) ci ~ 
. . --~ 

~l~) "". O,IlHO'!aCTl'lllHOe .pacnpe;ne:neHHe HyKJIOHa B !i;n;'pa. 

. ilM<IirIJepeaxiHaJil>Hoe ceqeaue (2) cSb!JIO pacctil'ITaHo Hai.111 6ea np!li -
6JIHllteHHlt ;llJIH ;ii:syxKaHan:i;.Holt Mo.zteJii.l. 'JymecT:seHaoe oTmique nony11eH-. . . . . . 

Hb!X. pesyJil>TaT'OB OT paayJI:DTaTOB pa60Tbl MaproJIHca COCTOHT B TOM,l!TO . . . 

.ztJI!i r:pOIJ;Eicca. i:ieKorepeHTHOro. pollt,lleHHfl HyRJIOH, Ha KOTOpOM npo11cxo.:. . 

.. · · '. .. T. liisMeHeliHC Hanpa:s~eHHR ;1\BHl!CeHHH '!acrl'IIJ;bl, He oClasaTeJI:r:.t:io colina• 

.· ... 
. .· . . M . 
' . ;aaeT c HYKJIOHOM,. Ha KOTopo npOHCXO;n;HT pollC;zi;eH11e. liaCTl1.IJ;lil. ETOT qmKT 

·. npHBQ;aH!? .K Touy,. llTO :s nponecce HeRorepeHTlloro pacceamrn cy1QeCTBe11- · 

-~~. ·~TlilfOBHTCH 14HTe~peHIJ;l1.0~Hble liBne,Hl1R. (CM•HUe). 

· .. .Jio;nyqeHHOe BblpallCeHHe 'Allfl 'Aff<lliJ.repeHUHaJll>HOrO ceqeHl'IH C5b!JIO npH-· 

·iie.llefl~: it· ~ayqeau10 npoIJ;eci.c~ ~exorepeHTHoro wo~o.po~7.I.eHl'IH S'c -Me.s-011a. 
· ·d.,;·HE:·!4-r· . .J, \f j{);fy iol\'~T. . .;-~ · ·. 1 
."_>~(~>-~l:Si\i1~/V(A;oFs) ... ~ ~11 \'i?-·..Jl.n.ic··,·ri-)-.3AJcJ.ci._,•·, 0;Jy-

. ' .c:AJ!.~. .5'& . . . ;ty~••l . ' . . . .. ... .. . .. ~ . . . . ' . 

. · . : . -: ..:. '- ~-\ :~ul'l)~f~lo):tp6c~) -~ l1~ t~;-~', ~) - " (A~ o, ·>s ) 1;.. 
: · .- · -fn lo) · . · · . . ,; · (3) 

: .-~: \..~~9 (~y~~6{•) r .·1T1l) .e - '1°jT(~):cl~ t. . . . 

. ·Ii~~::,·.~:,_·,._ n.-i;,. Q') ~~ ~[-.•'>,TCt)] - ~?l-'>, Td)J ~r~~( . . .. ,,..~.n, 1) -l. •· 
• ·, •• ". .... • • < • ' 15';;.. - !'.!'1 "' 

. ,l{a;n;u11 !taqecTBeHHYIO ttapTH}!y' npo11ecca QlOTOPOllC,llE:iHHR f -Me30Ha 

Ha 6~n:i;.m~e yrn~ ( \t\ ~ O,I E:-:s). Katt H ;zi;na npouecca KorepeHT110-

I 
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ro KOMIITOHOBCKOrb pacce.HHI'IH, a;ztec:& BaJKHYIO POJU, HrpaioT HHTep@epeH-

1.\VlOHHble HBJIOHPIH, CBH38.HHble c CYlll6CTBOBaHHeM npoMe:atyT_OllHblX KaHa.JIOB. 

Cne;zi;yeT Bbl;zteJIHT:& :ztBa·MexaHHaMa g)oTopo:at:zteHHR: 

l) HyKJIOH HeitorepeHTHOro OTKJIOHeHHH COBIIa;ztaeT c HYKJIOHOM g)o­

TOPOlK;z\6HH_H. 

2) HyKJIOH HeKorepeHTHOro OTKJIOHeHHH He co:ana;ztaeT c HYKJIOHOI\! 

\l)OTOPOlK,ZJ;eH!rn. 

B CBH3H c 3THM ;zi;ww~epeHUHa.JI:&HOe ceqeHHe npouecca ;ltOJilKHO coc­

TOl'IT:& H3 cyMMbl ,ZJ;Hg)(llepeH"l:.\HaJI:&Hb!X ceqem1M KalK;z\Oro MeXaHl13Ma B OT;zteJI:&­

HOCTll !l HX HHTepcpepeHn;HH •. JlepBh!A I lleT:eepTbll:t l!JieHbl B (3) IIOJIO:atH­

TeJI:&Hli. H COOTB6TCTBYIOT .\IJOTOpOlK;zteHll!IO TOJI:&KO napBblM 11JU! BTOPhlM 

cnoco6oM. ETopoe M TpeTbe cJiaraeMoe :a (3) OIIli!Cb!BaIOT aiIJqleKTbl l'IHTep­

[lepem.1H11. 

no~:r:.ayRc:& (3), JierKo Bb!HCHMT:& CTPYKTYPY ·~ -KB8.HTa, c:aa­

aa~aoe c B03MOlKHOcT:&ro ero nepexo;zi;a B npoMe:atyTOllHble a;zi;poHHble coc­

TOHHHH B 3aB
0

HCHMOCTH OT ero auepr.r.rn. B OC5JiaCT:ll HH3KHX aHepnii . 
L . ' 

( 'l tf fl ">'>J ) npouecc @oTopolll:zteHHH H:zteT TOJI:&Ko nepBhlM cnoco6oll! 

(rame~He HHTep@epeHUMOHHblX qJieHOB)* H OIIHCb!BaeTC.il @OPMYJIO~ Map~ 

roJI11ca 
I IS'° lf«l<OI'" ._. l'L " · ..Q IJ ) o/'~ 

£!__ c4'J-=- lfrt£q) rJ,.r~ , lf'J> ivA 
c:DA -

3TOT cJiy-qaM COOTBeTCTByeT ToqeqHOMY ~ - KBaHTY. KOTOpb!M 

"6e3 B3al1MO:zteMcTBHH npOHHKaeT B H:ztPO l1 HeKorepeHTHO po:at;zi;aeT j>0
-Me-

30H c aa;zi;Hero no:aepXHOCTHOro CJIOH H;ztpa. B 06JiaCTH BblCOKHX SHeprHM 
-e . . 

( ~ 1iyR <!<!!. ) npH BblllOJIHeHMI'! ycJIOBHH 

iJe; {q) ~ 1S'5' l'-i') 
·h dl 0) 1-fs> lo\ (. lj. ) 

>e) HanoMtraaeM, qTo 3TOT peaymTaT He CJie;zi;yeT H3 ( 3 ) • IIOJIYlleH­

HO~ B.npe:ztnOJIOlKeHHH t:t 2~ v 

.. L 
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- pa:aeHCTBO HaKJIOHa :ztH@PaRUHOHHblX Koayco:a :ztJIH npouecco:a woTopo:at­

:zteHHH H ynpyroro pacce.aHMH - :a Bblpa:ateHHM ( ~- ) npoHcxo;zi;.aT cylllecT­

BeHHble COKP0.lll6HM.il H ;z\M~epeHuHaJI:&HOe ceqeHHe npHHHMaeT BM:zt 

91_ 7;} =- I iyd(q) 1 i J e- 6""pTC~~(tJo{z( .-. ~(~) 
IlpH Bh!COKH:X: aaepUHX ~ - KBaHT npoaBJIHeT o;zi;aono;zi;o6Hble 

CBOMCTBa. Ilpo~ecc IIPOMCXO'AHT Talt, KaK eCJIM 6bl t - KBaHT BHe .a;zi;pa 

c aMUJIHTY'AOii :fr-t{o) !-fsflo) npe:apaTHJICH B f 0 
- M630H. KOTOpb!M HeKo-

repeHTHO 3aTeM pacceHBa.JICa (no rJiay6epy) Ha H'Ape. 

·Pa:seHCTBa Tl'!na ( lj. ) CJI6AY6T OlKM;ztaT:& 'All~ npo~eccoB ;z\H~paK­

~HOHHOro woTopo:at'AeHHH, Hor;zi;a KBaHTOBNe qHcJia po:at;zi;eHHO~ qacTHUb! 

COBna:ztaJOT C KBaJITOB:mo! lJHCJiaMM "' - KBaHTa. B qacTHOCTH, 'AJIH 

woTopo:at:zteHMH HeiiTpa.JibHhlX :aettTopHblX MeaoHOB OHO BhlilOJIHReTCH, ecJIH 

npe;zutOJIOEITb, ~TO MaTpMqHble SJieMeHTbl aJieKTpOMarHHTHoro TOKa ;zi;o• 

MHHHPYIDTCH BKJia'AOM ero H30BeKTOPHO~ qaCTH :ztJIH po~;zteHHH,f~-Me30Ha 

H H30CKaJIRpHoM - .1\JIH po:at'AeHMH w" H -f 
0 

- MeaoHOB. (Mo.z(eJI:& :aeK­

TOpHott 'AOMHHaHTHOCTH). 

TaRHM o6paaoM, :ztJIH npon;ecca· :ztM~paKUMOHHoro HeKorepeHTHoro 
0 . 

woTopOlil'AeHH.il f - 111ea0Ha npe;zi;cxaablllaeTCH aa:aHCHMOCT:& :ztHiIJqlepeH-

umaJI:&Horo ceqeHHH OT aTOMHOro THna :fl,, (npH HH3KH:X: aHeprHRX)' 

.nepexoj{filllaH B 3aBHCHMOCTb TMna c-vl;(~) npH Bb!COKHX SHeprHRX. 

Co:speMeHHhle 3KcnepHM6HTaJI:&Hble 'AaHHliO no HeKorepeHTHOMY wo-· 

TOpOlil'AeHHIO j>
0 

- MeaoHa ( E75 ~ f&-,s) corJiacyroTcH c npe;zi;citaab!BaeMoil 

aaBHCMMOcT:&ro A "Z/r. • 

MaBeCTHO, l!TO TeopH.a rJiay6epa COOTBeTCTByeT rrpw6JIH~eHHID reo­

MeTpnqecKO~ OITTHKH. B 06JiaCTH cpe:ztHHX SHeprHfi OHa CTaHOBMTC.il He 

npHM5HHMOM, H60 npl'I y:aeJIHll5HHM ;z\JIHHbl BOJIHbl na:ztB.IOllleil qacTH~bl 

(y111eH:&meane aHeprHM) H~':ztJIHHe c:ao6o;zi;aoro npo6era HYKJioHa H'APa 

CTaHOB.ilTCH cy~eCTBeHH.blMH 3\PWeKTbl aarl'!6aHHH BOJIH (A11wpaK~l1.il ~pe-

l 
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HGJifl)' I!pl'IBO;L(flll!>IS K pa8Mh!Till0 T6HI! aa HYKJIOHOM. 9cIXJ)en Hat1:11HaeT 

CKa8hiBaT:OCfl c ::JHeprH t1aCTlll~bl E"" {O o~s, a IIPH 8Hepr11111 E ,._,, 3 h;e, 

Ha ;n;JillHtJ cBo6o;L(Horo npo6era .e ~ J .-..l(f( 6"-noJIHOe ce'll:eH11e :saa111-

Mo;n;eJlicTBl!H HaJieTaIOll!eJli -qacTl!~hl c HYKJIOHOM a.n;pa, .P -o.n;aot1aCTHt1-

HaH IIJIOTHOCTn HYKJIOHa H.n;pa) npo11cxo.n;l!T IIOJIHOe paapymeHHe TeHH 

aa HYKJIOHOM. 

BnepBhle np11MeHHTen:&HO K .fl.:BHeHHHM H.n;epaow lj)l48l4KH BhlCOKl!X 

aaeprHJli 11ayt1eH11e .fl.:BJ18Hl!.fl. OTKJIOH8Hl4.fl. OT reoMeTpK~eCKOil onTHKI4 Ohl­

JIO npolia:ae;zieao B paC5oTe roTqipK;zta ;ztJIH pacceHHI4H Ha HAP• ;zieJliTepli.fl.. 

BTopaa H TpeT:&.fl. rxa:shl ;ziHcoepTa~HH noc:sfill!eHa 11syqeHHID aToro 
- ] . 

BOI!poca np~tMeHMTeHI>HO K THJKeJiblM .fl.;ztpaM [ 2 ~ -; , " • Co;zieplltaHl'!e BT O-

p oil rJiaBhl OOHO:BaHO Ha pa60Te ( ~) • PaCCMOTpeHKe Be;!l8TCH Ha MHK­

pOCK0nHtleCKOM ypo:aHe C· HCilOHb30BaHHeM TeXHHKI4 :ztKarpaMM ~eJliHMaHa. 

06hltlHO :ztHg)paK~l!OHHh!e HBJieHli.fl. CB.fl.8b!BaIDT c pacnpoc.TpaHeHlieM BOJIH 

B KOOp;ztl!HaTHOM npocTpaHCTBO, ll TO :speMH Ka.K Bhl'll:HCJieHHH aMIIJIK­

TY:zl y;zioc>Ho npo>1s:ao:ztHTb B HMIIYJIDCHOM npocTpaHCTBe. 

B § I BTOpOtt rJia:Bb1 1 HCI!OJID8Y.fl. MeTO;zt qiyHKUHH rpHHa, ~B.fl.3hl­

B8.IOTCH Oele KapTl!Hhl, npOH8BO;ztl'ITC.fl. KatleCTBeHHhlJli aHaJIH8 a!l)\peKTa 

;ztHqipaK~Hl4 'llpeHeJIH. 

Bo § 2 BTopott rJia:Bhl paccMaTpH:BaroTcH ;ziHarpaMMhl MiioroxpaTHO­

ro nepepacoeHHHH Ha HYKJIOHax. H~pa. Haxo.n;HTOH HHTerpaJI:&HOe ypa:s­

H 8Hl'I~, KOTOpouy B onTH'll:eCKOM npe;ziexe Y:ztOBJICTBOPHOT I!OJIHaH 8.MilJil!­

Ty;n;a pacCO.llHHH 
_, ~ tc.. ( • :liL ... _,,, 

r;zie 

HK,'t)"" -~ ae J e yL~) f("?.) cJJi. 

t.41'. :A ';le.•-+ "3-(c). 

a lj)yHKIVUi F Li') peme1il4e !4HTerpanI>Horo ypa:sHelll!H 

~ ( 1.( ....... 1 i<- ) ; l=li'): \ .... ~Lch'J~1.gl~ ,_,) H' f>('l') rll'') 

.. ... . ~ 

:;ne ~ ( f ,ol) - pa3Ma3aliH6.fl o - r;:iliKU.lt!H 

( 5 ) 

( 6 ) 
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a'\t}~)-=: J e ... ~i:t-ft-
·~t. q 

'u ctl? 
(2:il)'-

AMIIJII4!1.'Y'Aa ( 6 ) l!CcJie;n;yeTca Ha ociloBe o6l)ln cooC5pailteH1r1J/i. TioKa-

8h!BaeTCH, tlTO ypaBHeHl!e ( 6 ) .HMeeT HeTplllBl!aJl:&liOe pemeH11e9 eCJII! 

R aa:aac.HT OT .fl :a cooTBeTCTBl1.H c ycJIOBl!eM H.n;epHoro HacbUlleHI4.fl. 

R,., fi if,. OcHo:saoJli peayJII>TaT HCCJie.n;o:saa1u1 cocTOHT ll '.!!OM, 'll:TO B 

rrpe;zieJie C5e.CKOH81l:HOM a.n;epHOJli cpe.n;H (/? ~ :>O) ' HeCMOTPff Ha MaJil;ile 8Hep­

rHI!, KapTHHa HBJI.fl.f'._ ~fl B OCHOBHOM rJiayC5epOBCIWi'! •. 

Kat10CTBeHHD aTo HBJieHl!e Mo~o o6~HCHHT1 cJie;llYIDlllHM o6paaou • 

. HaC5JIID;n;eHHo alj)lj)e'.!(TOB :ztH\lJpaK~IUI 'llpeHeJI.H Ha H.n;pax C:Bff8aHO c TOHKOJli 

lllHTep4JepeH~llOHHOJli RapTHHOJli. Bh!HCHHM YCJIOB!llli ee OC5HapyliteHHH'. ECJU1 

npo11cxo.n;11T aar>16aHI4e BOJIH B nonepetlHOJli lIJ.!OCKOCTli Ha paCCTO.fl.HliH . 

S' aa KpaoM.HYKJIOHa, TO ;ztJIH HaCiJIID.n;CHHH 8TOro' liBJieHl!.fl. Heoe5xo.n;111Mo, 

t{TQCihl paauep OCiJiaCTH, no KOTOpOJli IIPOHCXO,lUIT ycpe;L(HeHl!e ~eHTpa 

HYK.!!OH~, 6hlJ! MHOro M3HI>Jlle?i' B TO :spell.fl. KaK .l\Jiff Tfflit6Jlbl.X .fl.;ztep·Bhl­

. nOJIHHCTCH npoTl!llonoJI6xaoe ycJIOB!4e ·R "'> S . 0Tcro;n;a Bltl;l!HO, 'll:TO :a 

oxy-qae O:ztHOPO:ztHOtt IUIOTHOCTH H.n;epaott MaTepHH IIPH ycpe;ztHeHHH IIOJIO­

llt8H14H HYKXOHa no 11ce14y H:ztPY ;ziHqipaK~HOHHaH KapT111Ha cMaah!BaeTca, 

TaK t1To.a1.PWeKTH:Baoe B o6~eMe H.n;pa pacnpocTpaHeH11e BOJIH npo11cxo­

AHT TIO aaKOHaM reoMeTp11t1eOKOJli OilTHKli. 9/.PWeKT Mor Clhl npO.fl.BliT:&CH, 

H aTo HBHO noxaaaHo 11 pac5oTe l 2] , Toni;xo aa ct1eT nepeMeHHoro no­

xasaTexs npeJIOMJieHHH l!JIH, t{TO 8K:BHBaJieHTHO, I!pH HaJIH'll:lili rpa;ziMeH­

Ta. I!JIOTHOCTH. B OJiyt1ae peaJII>HhlX si:;n;ep nocJie;ztHlitt BOSHWKaeT aa CtleT 

a;n;epHb!X xoppeJIRUHtt, a TSKllte na-aa ;zin!l)\pysaon rpaHH~bl a;zipa. ECJIM 

y~eCTI>, t{TO'KoppeJIH~Hli HYRJIOHOB HOCHT HOKaJII>Hbltt xapaKTep (B 06JiaC­

'TH ~ o.s' ) 11 npltl STOM OHH 11 cpe;ziaeM paBHoMepHo pacnpe;zieJieHhl no 

.fl.;D;py, TO, KaK.H ll CJiyt1ae paCCeHHHH Ha HYKXOHax, 8Wii)8KT :zlHmpaK~Hli 

'llpeH~JIH OT paoceHH.HH Ha 4/J!YKTY~li~ IIJIOTHOCTH Ciy;zieT MaJI (HMeeTCff 
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B BH~y. qTo s~ech pe~ H~eT o nonpaBKe K nonpaBKe). CJie~oBaTeJih­

Ho, Mhl npHXO~HM K Bbl:i3o;ey, qTQ aq,\i}eKTbl ~HlilPaK~H ~eHeJIH 1101';\l!I! 

6hlTh O~YTHMhl JIHIDh npH pacnpOCTpaHeHHH BOJIH B IIOBepXHOCTHOM cxoe 

iu;pa. OTMeTHM, qTo yKaaaHHaH l3blllle npHqHHa ( R '>::> $ ) xelltHT TaK­

~e B OCHOBe MaJIOCTH aq,q,eKTa ~wwpaKizyIH ~peHeJIH npH paccel!HHH·Ha 

~e~TpOHe. 

B § 3 BTOPO~ l'Jial3bl IIPOBO~HTCH qucJieHHaH oueHKa aq,q,eKTa aa­

rH6a.HHH BOJIH. Haxo~HTCH nonpaBKa K aMllJIHTY'A6 paccel!HHH OCHOBHOl'O 

npH6JIHllteHHH (reoMeTpuqecKaH OIITHKa) l3 JIHH6HHOM llpH6JIHJJteHHH no na­

paMeTpy s ( g = I<-~J..... ' e.-~HHa CB060~H01'0 npo6era HYKJIOHa B 

H~pe, ~ - xapaRTepHoe nonepeqHoe pacCTOlU!He. 

B § 4 BTOpoli l'Jlal3bl BLNHCJIHeTCH nonpaEKa K ~OJIHOMY ceqeHHID B 

paaxuqHblX Mo~eJIHX O'AHoqacTuqHoA nxoTHOCTH HYKJIOHa fi'Apa. 0Ka3N­

l3aeTCH, qTo ee SHaqeHHe _IIOPfi'AKa O~HOl'O npoueaTa OTHOCHT6JlhHO 

OCHOBHOl'O npH6JIHJJteHHH •. Ha SBM C5mxo npoBe~eHO BblqHcJieHHe ~uq,q,epeH­

UHaJIDHOl'O ceqeHHH c yqeTOM nonpaBOqflOl'O qxeHa. 0Txuque OT OCHOB- . 

HOl'O llpH6JIHJJteHHH OKa3aJIOCh oqeHh MaJI!ilM. 

0C5blqHo IIPH uayqeHaH BKJia'Aa ~uq,paKUHOHHHX aq,q,eKTO~ B paoceH­

HHH IIOJ.U>3YIDTCH mpe~HHrepOBCKHM npe'ACTaBJieHHeu: H~eTCH 

BOJIHOBOe IIOJie B o6JiaCTH ~elcTBHH IIOTeHUHaJia 

( ~ 'E... - p;-+v) 't ('z) ="' 
-. 'b~ .,. )(.o 

r~e \} - OIITHqecKHft IIOT6HUHaJI .. 
'1 ~ -1/11 flii').flo) 

a aaTeM c ero nouonµ.ID Bhl'IHCJIHeTCH aJIIIJIHTy~a paccel!HHH Ha .ffApe. 

TaKaH npoue'A]pa 6mxa HCIIOJID30l3aHa BO Il l'Jlal36. 

HcnoXDaoBaHHe mpe;lt14HrepoBcxoro npe~cTaBJieRHH Bbll'O'AHO ~H 

uayqeHHH o6~HX CBOttCTl3 a~KTa 38l'H6aHHH BOJIH. ,llJIH npaKTHqecKlilX 
. I 

,, 
'') 
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~eJieA (pacqeTa l3blCWHX npu6xuxeautt) aTa npoue;eypa rpoM03'AKaR. 

Ilpo~e pa6oTaTh c aMIIJIHTy~ott pacoef!HHH. 

no aHSJIOl'HH KBaHTOBOH axeKTPO'AHHaMHKOA, HOllOJihSYH npe~CTaII~ 

xeHHe B3aHMO'AeACTBHH, ~paHK H filypuaH B onepaTOPHOA q,opue no­

xyqHJlll SaMKHYTOe BblpaJJteHHe ~H aMIIJIHTY~hl pacceHHHH, yqHTbll38!0-

~eA 'AHwpaKUHOHHble SqqJ6KTbl 
_, "' ...., ~\(... ( ~qg .-'? .J"lp 

F(ll1'f)=<iii>.>e sa.lt-\b 

r~e Stl) = 1. - ~ 0-(l- ,io) io ~ _,,_ 
C _, .+"" t A 

tTCl,:Zo) = T(!i-) ~ [ }._ ;:~ 4t' 1 
r.zte "T(-C-) - onepa!rop ynopl!'AoqeHPIH l'\o iC-. 

-~~.,., -tt ~'r 
Z.IL ..- ...f) i IL 

\J, .... e vui e 
A. - ~ByXM:epHHA xanxacuaa. 

B pa6oTax [ 3,4 J aTo BhlpaJJteHHe ~JIH aMIIJIHTY'Abl pacceRHiilH 

6blnO HCl10JIDSOBaHO ;qJIH onpe'AeJieHPIH o6~PJX npal3HJI pacqeTa a.MIIJIHTY­

~ paccel!HHH B JIID60M npPI6JIHXeHHPI no napaueTpy • TpeTDH rxaEa 

'APICcepTauPIH, OCHOBaHHaH Ha t 3,41 IIOCB~eHa H3JIOlKeHJU> 
0

8!rOl'O 

Bonpoca. 

B § I Tpe!!:Dei l'JiaBhl BhlBO~H~CH HHTerpaxhHOe ypB.BHeHHe 'AJIH 

onepaTopa V(~,h). ~opMyHHpyeTcR AillarpWOIHHA cnoco6 B1i1q14cne­

.BHH a.MIIJI14TY'Abl pacceBHHH B BH'Ae PMOB no napaMe!rpy g. U(i, ?.. ) 

KOllEHO BblpaSHTh cxe~ym~M o6pasoM 

uti,i~'"' ... • x • +' • ,, " )-t .. · 
. f: ~u i- i1 i-., r i, ~'L ~u 

COIIOCTaBJIHH OTpeSKWI BH'Aa 

• 1< .IE: •"' )( 
t -t.. '?: -l i. lj ~.. -i! ' -i_i 

wasy l30JIH!il IIPRMOJii!HeAHOl'O np!46JIHJK6Hl4H H WYHKitl4IO 0 (t ~ - tj) 
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,., 
Bepna!He ~ Ha;n;o con:ocTa:Bl'ITI:> onepaTQP V 

y .,, ·z_ \/ r. ~"' _ (- il ) ( A;\lj -t ( - at ( 4 [A, 11 _.. 
I'° i - '2.j<. i~ 1-1<- . 12, l • 

;- (-U·)"' [ACA ••• )·A]. .. J 
. Z.lt.. • ..~ -f ••. 

OKOHll:aTeJI&HO .noJiyll:eHHOe llb!pallleHHe Ha;l\O npoHHTerpHpOBaTI> no 

BCeM npoM~lltYTOll:HiiM -i~ 

IloKaBblllaeTCfl, ll:TO B JIHHei'!HOM npa6JIHliteHHH no ~ aMnJIHTy;n;a ' 

pacceHHHH, llblll:~CJieHHaH B npe;n;CTa.EJieHHH' B3aHMo;n;elliCTBJ4H, COBna;n;aeT 

c aMilJil'ITy;n;oa pacceHHHH, Bb!ll:HCJieHHOl!i B mpe;n;HHrepOBCKOM npe;n;cTa:BJie­

liHH (BTOpaa rJiaBa 'AHCcepTartHH). 

Bo § 2 TpeT:r:.elli rJiaBb!. pH;n; ;n;JIH awIJUITY'Ab! pacceHHl'IH no napaMeT­

PY ~ Mcc~e,icyeTcH :a K:aaa11JKJiacc11ll:ecKoM npe;n;eJie nyTeM aaMeHbl KOM-

MyTaTopoB Ha KJiaCCHll:6CKl'le ,CK06Kl'I ITyaccoHa. 

·-e ( ''] i - ".. v ] · ~ r ....... 1 - >-- b, v . ::. - .,..- l P..1. , 'L'14 : - -:-- 1_ P .1. , H ~ 
2.1(. ... , ' c..1;. .. . • 1 ...... z. 

..., - i [ P.i. I l-1 I< JI. ;: - ~ P.i... 

r,lle H - yJIJ:>TpapeJiaTHBHCTOKHi rawiJI:r:.TCiHHaH, onMcimaio1111111t pacoeHHHe 

KJiaCCHll:eCKOH Cl'ICT6Mbl 
,_ I ~ 'l.-+V 

1-\ - " -t ~ -\- f',.. ... .1:--
- r- 21<.. . < · Z"- ) 

p ! -= /(. -+ p t'' 
\· ' 

r;n;e f i - npo;n;OJIJ:>Hbli llJMnyirac B03!cylll6HHS. 

B KBaBl'IRJiaocl'lll:ecRoM npe,lleJie npo11aBO'AHTCH cyiompo:aaa11e pa;n;a 

B03MYllleH~ii, HaxO,llHTCH ag)g)E)RTHBHbli. nOTSHD;l'laJI, OilHCblllaIOlllilil:· OTKJIO-

HeHHe OT reoMeTpHll:eCKOl!i OilTHKH: 
' .... i- ..... ) 

. \J ~'f "1'.> : \j ( e + '")<: p~ I ~ 
~. ' . . 

r;n;e p~ - KJiaCCH~eCKHi ·nonepellliblil ·HMilYJIJ:>C ll:aCTHW>\, 'ABHJKYD1ellica 

B noJie noTeHD;HaJia '\/ c.Tt) ~ 
B § 3 TpeT:r:.ea rJiaBa onpe,lleJIH8TCH TOll:HOCTJ:> K:Ba3HRJiaCCl4ll:eCKO­

TO npM6JIHEeHl'IH. IloKaablllaeTCH B PH.lle :aoaicymeHl'llli no napaueTpy ~ 

BCer;n;a npHCYTCTBYIDT K:eaaHKJiaCCHll:eCKHe ll:Jlelibl. Haxo;n;HTCH 0606111eH-

- II..,. 

Hoe YCJIOB.l'le R:Ba3l'!lt.1laCCHll:HOCTH~ ·npH :iJblilOJIHeHHllJ KOT:oporo B pa;n;e 

B03.14YD1eHHlli 11rJiaBHh!UH11 ll:JleHaMl'I 6y,icyT KBa3~KJI0.CC.l'll,IBCK!tie. OHO Bill'- . 

JIH,lll'IT Tait: 

"' . . 0 $ \· ~~ 1.. 
\ >-e. >.~_. .. J..v ~&~(-c>e.:.---~e,, ( it-. ) 

l',lle 
I\· , c· . ) 
,.. l : PT~ L = ~, '3 - ' ' 

KOMn.oHeHTb! nonepell:Horo BeKTOpa 'Ae-6poliJ!eBcKol :BoJIHbl ll:aCTllll\hl. 

s - K~aCCHl,16CKOe :z1elitCTBllle -qacT,l'll\li c aeaaxp·erp1eHHblM KOHl~OM. 

Ilpl'I \1:1, ( r ) CBO;lllllTCH K yCJIOBllll!l 

\ p~.i. >-.; l ~< I P.:.i.. >d 

a ;i:tJIH C.JIY.-qaa:. .i. :;:.) \ ~~ ;:_ \' K l'l3B'eCTHOMY ycJIOBllllO ~ . t< l IlOCTOHHCT;sa 

.. ·A 

Be~Topa 'A Ha paCCTOHHl'IH nopH,llRa era ·:zl~l'!Hbl. 

Upol'la:a'o.lll'ITCH oC5ocHo:aaHMe HeKoTopw: @eHoMeHoJiorwieCKMx··noc'.r- . · 

.poeallllit, Y'IHTbl'BaIOlllHX OTKJIOH6Hl'le OT reoMeTpHll:eCKOil OTITl1Kl'I •• 

·: IlpM oruicaHl'IH .l!M@paKIU-10HHhlX HBJieHllJlt cyli\eCTBe1:1aoe ·aae,-qemie :rnee:;: 

.. _B.Be;a;eH~ :Bwe napaueTp f . IlpP,;lJ;CTa~JIHeTCH BaJKHhlM .Bh!HCHl'ITI>:. 

~a.c·KOJI:r:.KO O,llH03Ha1iHO 'napaMeTP. f onpe;n;emreT Tlm AllillParuxi1;1; 

·mmoe i!ecTo B 06111e:ti TeopH ;n;111@paKI~l'lll saa111MaeT TeopaH,' nsJia,-: 

raeuas.:a ;n;11ccepTal\llllll. 

l{oJllltiioro BHI.'IMaHl'IR KO:Bap11aHTHb!M 11 l1HBapl'laHTHblM CBOi1CT~aM ' 

· *~paRIUill'I He Y'AeJIHJioc:r:.. IToaTOMY Bonpoc, KaK 6y;n;eT BbirJia;a;e'Dl> · ;n;H\'r­

paKl(l'IOHHae HBJieHHe ;n;pyrolli ClllCTeM~ oTcll:eTa, oc·TaBa,nca He BhlHCHe­

HLIM. JdSJIOlitBHllllO 3Tl/IX BOnpoCOB nOCBruileHa tieTBepTaH rJtaBa ;a;acccpTa-

IUfl'I Ls,61 
· B § I ll:eT:BepTofii rJiaBbl paccMaTpHBaeTC.fi cTal\HOiiapaoo pac..:cli­

Hllle 'iaCTlll!U>I Ha npo6Ho:M 06'.beKTe, xapaKTepeayllllleMCH nonepe1mbll.~ 

H npo;n;oJI:r:.Hhll4 paaMepaMH 0.1. 1 Q ,, • (HeK0Bap11aHTHOe pacc1.101·p0irnu). 
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Orrpe,11eJIHIOTOH ycJIOHH BHCOKOaHepreTJ4qecKoro paccemurn: ~) l(.Q.1.. >"> i. 

2) II- a 11 >> i. , rrpPI KOTOPblX rrpoPICXO;l!I4T pe;l!YKitI4H 
. ~ ~u~ ~ 

Gr (.k,t) ~ ~ (.tc.,?.) 
I';l!e 

r> .... -1 
ur (IC, 1) -:: - ("I 11 'l.) 

e. c'.11-t ...... . . e tc.. 
J.<r1c.. . 'k.'t + l "Zt-

&l!t.,~) = -(11n~>-• oa) e 
I 

IlpPI STOM ~apaKTep ;l!PIWPaKitPIH O;l!HOSHa'lHO. orrpe;l!eJIHeTCH rrapaMeTpOM 

~ ~ ·~~~~ • 3aTeM rroKaa:i:maeTcH, qTo TeopHH .1\H©paKJ:tHH, HSJia­

raeMaH B ;l!PICcepTfil4HH, COOTBeTCTByeT cJiyqBlO, KOI';l!a ;l!Bl4Jll:6HHe B;l!OJlb 

0Cl4 :t" KBaaPIKJiaCCHT,!HO, a ;l!PIWPaKJ:tHOHHlie a~eKTli B03HHKSJOT ua-aa 

BOJIHOBOI'O ,J:\BHllteHHH norrepeqHo~ IlJIOCKOCTJ4. 

OCTa.JI~HaH qaCTb 4 I'JiaBli ITOCBHiqeHa peJIHTHBI4CTCKOMY o6o6~eHruo 

YCJIOBH~ I) H 2) H rrapaMeTpa ~ ~ 143yqeHHIO HHBapHaHTHhlX CBOICTB 

xapaRTepa ;l!H©paKitHH· '-
\ 

..; 

.l(JIH pemeHHH TIOCTaBJieHHOi aa;l!aqH Heo6~0,J:\HMO, qT06li rrpocTpa.H­

CTBeHHble H BpeMeHHlie KOOp;l!HH~Tli BXO;l!PIJIH PaBHOrrpaBHO. 8TO 03HaqaeT, 

T,!TO paccMOTpeHHe Heo6XO;l!HMO BecTH ;l!JIH HeCTaitffOHapHOI'O rrpoxtecca 

H cBO;l!HTOH K zayqeHHID 'AHwpaKitHOHHblX cBoiaTB rrpHqHHHol IDYHKitHH 

rpHHa. 
-~r":l(, 

c. . r e 
G(:x1..,,;..)= J j:>'Z,._i"'>"l.-+~~ 

~ ol'ip 
(.2..Jt) "\ 

Bo § 2 qeTBep!ol rJia:Bli ;l!aeTcH o6~aH nocTaHOBKa aa;l!a'llH: 

rryCTl> :e TOqKe ~ pacrrOJIOJ!l:eH HCTOq!UIK CKaJIHPHhlX BOJIH MaCCli ~ • 

PaccMOTPHM ID4ITJII4TY.itY BOJIH!i :e ToqKe aa6JIID;l!eHHH :X-z. • Tpe6yeTcH 

llpH 3a;l!aHHblX npOCTpaHOTBeHHO-:epeM:eHHblX COOTHOmeHHHX :x; ... ~.-Xi ' ""'­
onpe;l!eJIHTb xapaitTep 'AHIDPBJtxtlll!. PemeHHe aa;l!aq14 Be;l!eTCH napaJIJieJib~ 

HO HeKoBapmaHTHOMY paccMoTpeHHIO (§ I qeTBepTo~ rJiaB!i). Haxo;l!l4TCH 

peJIHTHBHOTCKH~ aaaJior ycJioBittit I) l4 2) 

I) 1 X ~ o 
2)1 Xo >;;, 

... ::;\'.. =-~ ... _i..,_ 
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EcJIH yqecTb, qTo ;l!e~cTBHe KJiaCcHqecKo~ qacTHIU>I, ;l!BHlll:y~e~cH Mellt-

;l!y ToqKaMl4 :l:t u. x ... ' eCTb s .,,_v» :x. ' TO ,J:\JIH ee HMITYJibCa ~iMeeM 
:X: )'- I ) \ 

BNpallteHHe .~r,..-= --e>r s z t"" x . Tor,11a ycJioBHH t) ..... '2. HMeroT 

rrpocTott OMliOJI: ;l!JIH aa;l!aHHOI'O BOJIHOBOI'O rrpOitecca BliOHpaeTCH. TaKaH 

npocTpaHcT:eeHHo-BpeMeaaaa KOHWPII'YPBI4HH, Kor,11a Melll:.icy TOqKaMH 0c., .... 

~~1 .:BOSMOJ!l:eH rrpoJieT KJiaCCHqecKOH qacTH~bl. 

.l(JIH HeCTaU.T!IOHapHOI'O CJiyqag orrpeAeJieH.T!le rrapa.MeTpa ~ BliI'JIH­

;l!l'IT TaK 

s:: - ';):,,-!'~ -2. 
"'::>- - a Po-1- ~c- ..1. 

B § 3 qeT:eepToM I'JiaB:bl HsyqaroTCH PIHBap.T!laHTHlie CBOHCTBa xapaK­

Tepa ;l!lr!©paKxtHH. Haxo;l!lr!TCH o6JiaCTb .T!ISMeHeHHR ~ rrp.T!l sa;l!aHHNX 

~pOCTpaHCT:BeHHo-:epeMeHHhl_3 COOTHOmeHH.ax: 

r 4 ~ , 1 'J I I 1 J l , •>I'' -\· l l-+ ~x... ~~ -t y;;;'X. ~ ~ ~ 1 .. ~ { ... u:;;; - 4,:;•.x•. ;;"-x.; s ::: ~ \'-=~' 

B o6~eM paCCMOTpeHHH, B OTJIHT,llr!e OT CTaUPIOHapaoro cJiyqaa (KBa3PI­

ItJiacc14qeCKl'lit rr1'eJI)' KaK CJI6;l!CT:Bl'le COOTHOfilBHHH Heonpe;zieJieHHO.JTi'I, 

:B03H!4KaeT He O;l!HO saaqeHHe ~ ' a HeKOTOP~ HH'.l!6PBaJI. Alrn.JU!SllpyeT­

CH xapaitTep ;l!H~paK~HM B PIHTep:eaJie cy~ecT:eeHHblX f . IloKa3b1Bae~­
CH HHBapPiaHTHOCTb napaMe:rpa ~ rrpH npeo6paso:eaHPil!X JiopeHua 

:B,J:\OJlb OCH 5 . 8TOMY ©aKTY Mb! 06HSaHbl TeM, qTO rrepeXO,llii B .:a..;'.:0-

MY OTcqeTa, :e KOTOPOH HMllYJibC qaCTll!Uli (B;llOJlb 0Cl1 i ) yBe.nntt:tB:.1<.l'!.'­

C.H (yMeHbmaeTCH), rrpoHcxo;l!HT cnpmmeHHe ( san6a1111e) Bu.'!H. l1;\H :\­

KO, npH STOM BO CTOJibKO :lite pas rrpoHCX0.1!HT yBeJillt!()JUltl (y!.!<.lllhLi<:J:iau) 

npo;l!OJibH~ paccTOHHHM~ TaK qTO :e peayJil>TD.Ti.l ~ OC1'C.l01'Gll H<Jll:~M,::.­

Hh!M. CoBepmaeTc.a HHBapHaHT1rnM rrepexo;zi ( - 5 = ...., ~ :::» J ) it c·:·:\:~'~-'­

'HapHOMY CJiyqaro ( KBD.3HitJiaCCl1\16CK~lii IljlO,l\OJJ). 

B ,1111!ccepTau1rn IllMeroTcll rr1nmmim1111n Ko ll,:~:,lS l'J1;rnm1. 

b rrpl'!JIO~COHHU J{O BTOpoii l'Ji:.\lh.J ,!\:hJT1:ll CJ!O,l\l(:\ c: _i(i..;•r:: ,:·:i ti'.>.;:!:'. 
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pas11as1rn b -z.(f~ol} 
B npltlJIOJKeHlllltl K. TP~Then rJiaBe Haxo'AHTCH YJihTpapeJIHTMBMCTcKltlti 

raMltlJIJJTOHl1aH.s KOTOpb!ti nocJie KBaHTOBaHMa llPMBO'AMT K napaClOJIH'leCKO­

MY ypa:aHeH'4'0 PemaJOTCH ypa:aHeH_li.IH 'ABHJKeHltlH 'AJIH yJILTpapeJIHTlt!Bli.ICTcKo-

ro raM11JihTOH1t1aHa. 

B · np1mo1;;eHim _K .'leTBepToirt rJraBe. 11ccJie,llyeTCH 111Mnym.cHblvl crreKTP 
c 

ilJYi:IKI.\l11'1 rpima G (:><, ry. 
KpaTKO nepct.111c:iutM OCHO:BHble pesynHaTbl; IlOJIY.'l6HHbl.e :e .l{ltlCCepTa-

I.\HL'I. 

I. Ilony'leHo e~~moe omwamne yrrpyr' ... a Heynpyrlr1x npoueccoB :e 

paMKax MO;L\eJilll rJiayClepa. HapH'AY_ C Ir13:B6CT.HbU.rn pesyJihTaTaM1t1, CJie.l{yro­

~lllM!il 11a rrpe.l{JIOJKeHHOti 1.rn;u;e;r.111 .l{Jlf! :•;;aYU!ilii ynpyroro 11 Heyn.Pyroro pac:.. 

C6ftHirn Ha H.l{pax, HeTplllJ311laJibHblM ll]36.l{CK0.3aHl1eM HBWJ;OOJ; paCCL!OTpeHl/!6 

npm~ecca iIJoTopol!t,lleH.lrn :s · ReKorepeHTHoii oCl~acTl/l. Yxaa~a:o ~a ·cy111ecT- . · 

B6HHYIO pOJih l1HTep(pepeHI.\l'IOHHblX 1Ul6HOB ;D:Jlji .npoo;ecca He~orepeHTHOro 

ilJOTOpOJK,!\eHliUJ. Ilpe;u;cttaaaaa aa:Bll!Clt1MOCTJ> AllliJ.iiflepeH.UHaJLDKO~O. c.e~.~~ml ' . . . . 
HeKorepeHTHoro npo~ecoa:qioTopol!t,lleHlllfi oT aToMHol:'o HOliAe'pa HAP~-ll 

saBlllCV.MOCTli OT qil.tai.i'!ecitott dTPYKTYPb!. t. -KBa.HTa .•.... 

. 2. ;\(a.HO MM!\POCKOilli~ecK~\? paCC1.{0T~6Hllle :Bua:n;a .aqxpeKTO:!I ~ltl\i!Pfil.t• . 
0:1111.1 ~peHeJia npm paQcf!i'IUMH peJIHTli1:smoi:r61.rn~· ~a,cT'ma; :it~ cJIOlKHhlX H.l{pax. · 

Ilo.Ka3aHo, 'lT~, ~~d~OTPH0 H~ cy111ec,;:i3~H~~: ~~aA .. AH~~aHD;M.11 4;p~H~~~: : . . . . . '•. . ·. .. . ... 

npM nepepaccerurnl'I Ha. HYKJIOH~: aapa, ·]r' ri~:!{e~a "CleQK011elll:iOt!: .. fl.1{6Jll;!Okl
0 

. . . ·. . . . . .. ' . 
MaTepl'.1111 a(f)tJ!eKTl'IBHOe aarlll~aHl'.le. ~OJIH. C'fli!,Ijae"rcH, : Ta~· tiTti 'pac.npoc..rpa,- . 

HeHlrn BOJIHbl B H.l{epHoil cpe~:-.itP'AilH~~e~ca :·aaKOH;u:. -~~ou:e>rpllJ~eCKOi1" . 
. OilTMKl'I • 8TO fiOSBO~iie; . pa~iippdTpa~ii;~ ~eop~ rJI~~~pa · ll .. 06.iiac;:r, .· ope,'14- ·. 

Hl'IX aaeprlt1ti 11.1 n~3~o.na~~- no~Jl~:r,;; no~eyj oma· TaK xopo1110 ~aCloT~~~:' Ii · 
' . . . . . ~ ' . ' . 

:BHe' t<a3aJIOCh 6.w; .o~~~c~~!' t!pH~elfeHHH~: : 
3. .ll,aeTcH ot'.iuiiM · ~ai-p~M~~:~ Me'l!o~ · BM'\!Mi;.JieHHil: nonpa:aoK :it 

. reoMeTpl'l'lecitot!: on; Hite~ TI6Jta~~Ho; · ·'\!~o ··npH · M!l.JI~. t <~· .i. ~@le KT s~rl'I-

- IS -

ClaHMH BOJIH B cpe;l\e MOJKHO npe;ttCTalllllTJ> B Bl'.l.l{e JIOKaJihHblX llOaMyli(eHl'liti 

Ha npm.lOJIMHettHOii TpaeKTOPltlH. IloJiy'\!eHHbl1'i PH.I{ B03MYll\GHl'.lti t1ccJI8JiYGTCfl 

B KBa3l'!KJiaCCl'J1:rnc1rnM npe)leJie. Hai1]16Hbl 0606111eHHble YCJIOBHF. KBa3liIUlaC­

Cl/l'lHOCTM. BbI'lldCJieH a[J\i)eKTlllBHbl~ IlOTeHD;l/IaJI, Oill'!Cbl:BaJOll\Hii CTc~JIOHeri11e 

OT reoMeTpl'l'l6CKOli OilTl'IKlll. 

4. l13y'laIOT0H HHBapl'laHTHble CBOlilCT:Sa 'Al'IWPaKD;l'll/I. B H6KOBapllaH>:­

HO.i1 cxeMe onpe.l{eJieHbl ycnoBl'!H nlicoKOsHepreTH'lecKoro pacoe·HHHf!. ITo­

KaaaHo, '!TO npl'I BblqOJIH6Hllllll 3THX YCJIOBHH napaMeTp ~ OAH03Ha'l~ 

HO onpe'AOJif16T Tlm AllliIJPaKD;MH • .ll,aeTCH :itenapllla.HTHOe 06064e1uie 3TOti 

.cxeMbl. Haxo.l{lllTCii l'!H:eapl'.lal;ITHbili aaaJior ycJio:smtt Bb!COKosaepreT1111J:ecKo­

ro pacceHHl'la. .ll,aeTca p~JIKTlllBlllCTcKoe o6o6ll\eHl'.le napaMeTpa f , 
onpe.l{eJIH!OTCH ero KOBaplllaHTHble l'I l'IHBap111aHTHble CBOi1CTBa. YKa3b!BaeT-· 

~H, '!TO HeKOBapl'.laHTHOe onpe'AeJieHl'.le .5. Ha reoMeTpl'.l'\!eCKOM H3b!Ke 

npO'AOJihHblX Ill nonepe'!Hb!X paCCTOHHl'.ltl Hl!Jlfl8TCfi 'AOCTBTO'lHQ. OCi;J\ltlM, TaK 

'!TO Il03BOJifi8T on111caTh. e'AHHhlM. o6pa30M .l{lll<i)paKD;l'IOHHble HBJl8HlllR Kalt B . 

peJIHTl'IBlllCTCKOit, TaK ltl HepeJIHTltlBMCTCKOtt oClJiaCTl'J •. 

OCHOl!HOe CO'AeplKaHllle .l{lllCcepTao;111111 onyClJilllKO:BaHO B paCloTax· 

[r - 6 J ' HeKOTOpble 1113 HliX ;ll;OKJiaAb!J3~lt1CJ> Ha aay'!HbIX cecCl'.l.ilX 

OT'AeJieHl'IH H.l{epaott ~H3111Kl'.l .AH CCCP B 1971 11 1975 r.I'., nocEHt:1eilHhle 

<i)l'.l3!4Ke 3Jie'MeH.TapHblX 1161.CTl'IO:· 
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