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BB EAEHHE 

B HaC TOR~ee epeMR CBOHCTSa C Bo6oAH~X a APOHOB AOCT aT Q4HQ y c 
neWHQ On~C~Ba~TCR B MOAen~ K~ panb H~X MeW KQB . rAe cy~ec T BeHHY~ 

POIl b ~rpaeT B3aHMOAeHCTBI-1e KeapKoB , 3 a nepT b/X B MewKe, c nl10HHblt'" 

n one M Ha nO Oe p XHQCT vt MeWKa - C8M / 1/ . AIlR C Bo6oAHblX HY KIlOH08 B con 
BXOART . p a 3 YMeeTCR, MeaOHHbl e nonR B nYC TOTe . B RAe pHOM Be~eCT Be 

3TH n OIlR MeHR~TCR , 4 TO HeMHH y eMo npHBOAHT K H3MeHe HVI~ Bc e x 
CBOI'iCTB CBH -MeI.!JKa- HYKIlOHa . 0 4e B UA Ho , 3n1 101 3 Me HeHH R T e M 50Il bwe , 
4eM 50nbwe nnOTHOCTb RAepHoro Be~eC T Ba p . Kat< cneAyeT 1-'13 3 Kc ne
PHMeHTaIlbHblx / 2 ! H TeopeTH4 eCKHx /31 HCCJ1eAOBaHH~. B C10J1 KH OBeH HR X 

H UKeIlbtX RA e p BbiCOKOH 3Hep ntJ.1, E / A ?; 1 r38 Ha HYKIlOH , MQ>Ke T A O 

CTH r aTbCR n n OT HOCTb RAepHo r o ee""eCTsa P. 3H a4HTell b HQ npeSblW (,1I0 

l!.1,afl n IlOT HOCTb Po 06b14HblX fl A e p , p - /2 -:. 3/po. H alo16oIlbwee 101 3MeHe H Io1 e 

np'" 3 T HX p n p eTepn esae T HMeHHQ IlHOHHaR . c r e n eH I. ce06oAbi . Y a e IlI'1

l.l eHlo1e p BeAe T K CMRr4eHI.11O n HQHHm l MOAb! / 4 /, 4T O Q Ka3b1 BaeT p e Laa lO 

~ee BJlHflHHe VI Ha C BQ~ CT Ba HYKJlOHOB . 

B HaCTORute~ pa60T e MbI nOKa)t(eu , K aKIo1M 06pa 30M 1013 Me HeHHe 

CBO~ CT B ~HOH Ho ro nOIlR 8 flA e pHQM B e~eC T 8e no cpaB HeHHIO C n YC TOTO~ 

/CM$l r4eHlo1 e m"OHHO~ MOAbi/ e b13b1 BaeT H 3 MCHeHHe CBO~C T 8 CBt1-Me wKa

HyKI10Ha , B 4 a CT HOCT H , Y MeH bweHHC ero p a3 Me p a B. OKa3 b1 SaeTC fI, 

4TO Vl 3 - 3 a Y CHJ1eHJ.1f1 nlo10HHo ro nOI1H Hes03MQ)!( HO cy~eCTBQBaHl1 e C[U1

Me w Ka-H Y KI1 QHa B flA e p HOM Be~eC T Be C nI1QT HOC TblO p . Pcs' 3Ta KP HT"" 

4 eC KaR n110 T HOC T b (Ie , n pH KOT o Po .l Hac Tyn ae T a6coll lOT Ha l1 He yc T o~ 
B 6 •I..Il-tBOCTb CBI1- Me w Ka -HYKllOHa , 6 nl-t 3 1< a K nJlOTH OC T I1 Pc a COIlIOT HO Io1 


HeycT O~ I..I HB OC TI-t Vl 30T pon Ho r o RAe pHo r o Se uteC TB a K n e p e X OAY B HeOA


Ho p oAHoe C ne pVloAH4ec Ko~ c nHH - H 30cnHH0 80H CT PY KTYPOH / nHoHHo~ 


KOHA eHCau,HH / / 4/ . 4T O He YAHBHT e nb HO , nOCKOJ1b KY aGe 3TIo1 HeYC T O~ 

I..I VlB OCTH Vl MelO T 0 AH y H Ty )!(e npHl.j Vl H y - CMI1r4 eHH e n Vl OHHOH MOAb! 


B RAe p HOM BeuteC T s e C p oc r OM e r o n IlOT HOCTH. 


1. CBM An~ HYKnOHA B ~AEP HO /\ BEII\ECTBE 

C0 I1 / I 1. Jla rp il H:I< Vl a H . 5: All A H Y KIlOHa MO)l(e T 6b1 T b 3 a n lo1c a H B BH A e 

l' .r .\.> 5,' 
e BM q + T1 " Int· /1/ 

3AeC b f o nVlCblBae T Ks a p KH VI rnlOOH~ 8 HyTpitt Me WKa. B Ha CTOfl~e~ 
q 

pa60T e Mbi npe He 6 p e r aeM r lllOOHHblM n OIle M VI n OIla r aeM MaCCbI KBapKO B 

pa O H~M~ Hyll~. T o rAa 

l'q ~ (jqJ/q - J3) 8 
V 

' --- - - 12/ .. : ~ 'iCmyt\ 
I ~ f" d ,;; ' .-, .' :C3I'l!'t 

1 



DaKYYMHoe AanneHHe B CBR3aHO C 3Hep r ~e~ KX~- Ba KYYM a. ~Y H K U HR 
e v paSHa eA~1HHu.e BHyTpH MeWK8 H HylllO SHe e r a. Hb', Ka K npaBHno I 

n0J1b 3yeMc R BO Bcei1 3 TOH pa60Te CH C T eMOl1 eAHHHLt c = h :;s. mIT "" 1 ; 
B Tex cnY4anx, Ko r Aa HCnOJlb 3y~T cR HH~e eAHHHU~. 3 TO OTMe4ae TCR . 

.f " - narpaH}f(l.18H nl-10HHOro n OllR I a f ill L , OTm14HI:Ji:1 a T HyllR llVlWb Ha 

n o e c p XHOCTH Me WK8 , onHC~BaC T B3aHMOAe~ CT BH e KoapKOB c nHOHH~M 

none M. Ha nOBe pXHOC TH MCWKa o6pa~aeTCR B HyJlb HopManb Ha R CO

C T aBJlR~aR TQKa KB a pKOB 

. .P . - P 0 
I n,LJ l "J.L Q Y q "" /31 

/ m1HeHHoe r p a HH 4Hoe YCIlOBl1e / I ~1 BbU1 0 11Hfle T CR y p a BHe HJ.1 C t-lc n p c p blS 

. HOC T H 

aiL T 111/ 0 I I,I 

' 6 / 
/ HeIlHHCYlHOe rp a H.., 4Hse Y CIlOBHe / I 4 TO . Ka K H 3 BCC TIIO 3KBH san eHT

HO Y CIlOBHIO H HHI-1MYM a 3He p nH1 MCWl{a E "" f d r'1' 0 0 ( r· ) . 
' 7 1 

~CXOAH~M nyHK TQM pa 3S~T ~A T eop~~ Me WK OO nocny~~na pa60 Ta ' , 

r~e K 8a p KH S HyT p~ MeWKa - HYKnOHa onH c usanHCb na rpaH~H a HOM III 
C 13 =0, a A11 A ~x YAe p}\la H~A 8 HYT P ~1 Me WKa H X Ma c c a S He e r o non a r a 

11aC b C TpeMR~e i1 cR K 6ec KO He 4HO CTU , '-I TO , n o CyutCCTSy, 3KBH B a n C HT

HO rpa HH'-I HOMY y c n o sHo 13/ . Heo6xOA HMOCT b Y'-Ie T a s a KYYMHo r o A a e 

n e HHR 18 - I I I I n IloT Hoc H1 3 He p r l1V1 KXA- ea KYYMa/ An A Bbl.n OIlHeHHR yc 

IlOSIo1R I~/ n pHseIla K MIT -Mo A e IlH 1 12/ . Cqx,p Mynl-1 p Oea t'" -i a R B p a6o 

T ax/ 51 C8M 11 1 Y'-l~ T ~8aeT T p e60B Cl liHe KH p a nb HoH HHsapHa HT HOC T H 

H '-I a CT H4 Ho r o eoxp a He HH A aKCH al1b Horo T OK a . 3Ta MOA e Jlb , Ka K 

H 3se e T Ho / 11 ycn e w Ho o n HCblB a e T c ooi1c T Ba HYKJlOHOD. B C B ~1 IiQMV, "'O 

n/.llQHOB Mo r y T 6 1:Hb BKIllOl.I e H~ H HHt:.Ie , 60nee T R >Ke nble Me 3 0 HbI. Ho Mbl 

s A aHHoH p a60T e o rpa HH l.I /.II Me A Yl.le T OM IlHWb nHOHHo r o n 0 11R , '-I T O , 

KaK 6YAeT RC tlO B AaflbHe i1w e M, AOrtY CTHMO AIl A pa CC Ma T p l-1 Sae MblX nnOT 

HOC T CH RA e p Horo Be~e C T Ba p < / 3 -:- 4/po' B 06~eH ¢/OPMY11l-1 POBKe 
/ 1

,5 1 

11 a r p a H~HaH £ CBM He l1H Hee H n o -nHOHHOMY nOfl~. 80 Bc e x pa60T a x 

IC M. / 1/ I nHHe~pH3a U I-1R I II OC HOSblsaeTCA Ha Ma 110 CTH OTKflOHe H I-1 A 

n HOHHoro n OIlR " OT p a BHo r o Hyn~ e ro cpe AH e r o 3Ha '-l eHHA B H3Yl.lae 

MOt-1 COC T ORHH/.II. H~ T a K>Ke A eIlae M Bce paC '-I e T bi () 3 T OM n pI-1 6 fll-1H1 e HHl-1. 

TorAa 

1 _ 

f i n t "2 q q S, 2 1 Q Y5; q ;; Ss ' 1 ~ 0,663 , 
 151 

H AflA cB06oAHo r o HYKIloHa 

~ ~ = _ .L ; 2 + J_ , 2 
161(ai' " ) ,

" 2 2 

4T O f1 P HBOAHT K ypaBH eHI-11Q AnR n HOHHoro non A 

2 ~ 2 ... 
( - w • 1 + k ) " 2 [ q Y57qSs · /7 1 

3Ae C b 8 s - n OBe p XH OCT Ha A O-CPYHK Ul-1A . B l-ial!J l-1 X Aan bHe a:1uH1 x p ac '-I e 

T ax MH n p e He6p e r aeM HeC$epl-14HOCT b~ CBH-Me~Ka . 3TO 03 Hd4a e T, '-ITO 

B 12, 5,71 El V " EJ(R - 1' 1) , S s = 8(R - ri ll , r ile R - PilIlHy C 
Me~Ka, a Bce Be nl-1 I.1 l-1 H~, 3aBHCR~He OT yr flOB , 3aMeHR~TCR ~x c p e A 

HMMH 3Hd'-l e Hl-1AMI-1 . 

2 . M~ Hc c n e AyeM c Bo i1c T Ba COH -I1e WKd He B nYCTOTe, a B RA e pHOM 

Be~ecT Be , rAe nHOHHoe n one YAoon e T BopAeT YPd BH e HH~ 

2 ... '.) " .... 
f - w . l + k - , II (w ,k, p )i " = _ q Y5r q 8s ' /7al 

2 r 

KOT OP oe OTIll-1 4 a e T CR OT y p a BHc HHR B n y c T OT e Hanl-1 4 1-1 e M nOnRpl-13 a ~H OH

Horo o n e p a Topa n l-1 0 Ha II «(lJ •k, p) .,na r paH~H aH .r 17 B / 1/ MO>KHO 3a nl-1CdT b 

B BViAe 
16al 

1 " I ,2 1' ~ '1l1 " + __ (iJ r:) _ _ 17 11 17 _ _ _l' = ~ 1,,; 2 _ t -k ~- il("j, k",) \ !r ( r·) . 
" 2 2 ~ 2 2 k ,w o l , k 

M~, cC T ec T s c HHO, n plo1 HHMac M , '-I T O ,KdK H scerAa B CO~l, n HOHHo e non e 

l-1 B HYT P l-1 ~ SHe CBI1- Me LUK a o n HCbl s ae TC R OA HHM H T e M me ll a r paH~H a 

HOM 16al H Y A OS11e Too pR eT OAH OMY H T OMy )!(e ypa BHeH I-1 K) /7 al . BeIlI1

4l-1Hd II Hccn CA oe a n ilC b paHe e so MHo rH X p a GoTd x l eM . I " , I :I, t ." / I . 
n p l-1 e e BbI '-I H Cne H l-1 ~1 B I t 4 1 y4 1-1Tbl B a n HC b T aKNe l-1 3 ClX!>C KTbI , Hc n lo1H c a:1HblC 

no n HOHHOMY nOIl~, '-IT O OCy~C CTBJlRllOCb BBeAeHHCM 3~eK T I-1BHo ro 

. i' ,\ e ' )' 3 677 ;; - a 3<l l-1 MOACI1C T 0l-1A B RA e p HOM o e tqeC T s e 17" - -f " . T O OCO CH

HD Bd)t( HO n pH GOllbW a.,X (I _. li t ' 06Ill-13H HeYCT OH l.I l-1 E1 0C Tl-1 nHOH HO rO nOIlR 

R CPCA C. 

B HaCToAl'~ei'1 p a 6 0T e MU orpalu14HBae MCR HCC Jl CA OB aH lo1 cH c aoH e T s 

C8M B RA e p HoM B e~cC T Bc npH HYIl e Bol:1 T e Mn c Pd T y pe T ... O. T OllbKO AllR 

T - 0 MO)l{HQ CI.IH T a T b YAOI::S!le "TSopHT e Il bHblM np~H"i R T oe Ha MH m1Hc l:1 Hoe 

n o n lo1 oHHoMY n OllK> n p H6 JlH)I{CH lo1 e All A n a rpdH)t( Ha Hd 15/ . CBOa:1 CT Bd 
'I· I 0 'I' - 2 . ", -leo . 6·RAcpHo r o Be~eC T Ba n p H " . ..:. tll IUIIlJ" • k, p, T) H . 0Il bW0 Io1 

2 
n noTHOCTH I) _ I' p e WdlOll.\HM 0 6 p a 30M 3rlBIo1 CFl T OT C p e AH l-1 X " )0 ., • c 
. 11 . . • . • KO T Opbte B 3 T I-1 X y CIlOBHA X BCll Io1 K ~I. n 03T OMY n p H T f. 0 
B Ilar p dH}I( lo1 a He CO/-1 He nb 3 A o rpa HH 4HSd T b cn nHHc H HblM n o ; np Io1 6 nl-1 -

MtC H\IIe M . 

C oKpy~a~HM e r o ~AepH~M Be~eC T BOM CBH - Me WOK B 3 d Io1MOAe l:1 C TB y e T 

I1Io1Wb noc p e A CT SOM H3 Me HeHHA cooe ro MC30HHo r o n o nA . C aoHc TB a 

CBH -Me wKa B RAep HOM Be~eC T Be n o cpaBHeH Io1~ C ny c T O TOH Me HRK> T CA 

Io1MCH HO BCIlCA C T Bl-1e 101 3 Me He HIo1R ypa B HeHHR n HOH Ho ro n OllR, T .e . 101 3-aa 

n OA s n e HHR B cpe A C 11 «(1) , kI p )Jl c Ho , 4 T D n plo1 A OC T dTO'-lHO 6011bWO~ P 
n l-10H H~e non n , o npeAe flA e Mbie ypa DHe HIo1 A MH 17/ 101 17a / , 6YAY T cy~e 
CT aeHHO pa3Ill-1 '-1H~ . /lllA c p aBHeHHR MO)!(HO Bc n OMHIo1Tb , 4 T O 3neI< T pO~, 

MarHIH Hble n OIlp.. C03Ad s aeMbie 3 Ile KT p l-1 4eCKJ.1M T O KOM B n yc T OT e 

3 
2 

http:l-14eCKJ.1M
http:COCTORHH/.II
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~ B cpe Ae c A ~311e K Tp114eCK0C1 n pOHHLtaeMOCTb lO (, «(I) . k ) H MarH IH HOrl 

BOC n p Hl1 M4H BOCTblO ~ (W , k),MO r Y T pa3nH4aTbC R 0 4eH b cy~ecTBe HHO. 
H3 /3/ , / 4/ cneAYQT onep aTopH~e COO T Howe HHR Ha n OBepXHOCTH 

Me WK3 

i - .... , 
qq +_ q yr q " 0 , 

f 5 / 8/ 

........ - i .... 

- 2B : n' \7[ q q + _q y rQrrl, /9/\ f 5 

on peAenRIOUtHe BMeCTe c y paeHeHHe,,, 17/, 17al A I m TT paAHYc MeWKa 

R H 3He pr HH 3anepT~x B HeM KsapKOB. 

3 . K a K H BO Bcex paC4 e T ax B CBM, M~ nonarae M, 4 TO Bce TPH 

KBa p Ka B HY Kl10 He HaXOAATC A B 1S1/2 - COCT ORI-IHIA; HX BOI1HO Bble 

$ YH KLt HH 

qP : ~( jo(pr) p. - ipt -2 3 2 2 _. 
j( : R (x - sin x) x •X 1/2eIS 1/2 f4; j(;n )j l(pr) 

/ 10/ 

x - pRo j,(z) : / rr J , 1 (z).
[ 2z f_+12 

KOO PAHHaTH Y IO BOI1HOBY~ $YH KLtHIO HYKn OHa nHweM B BHAe npOH3BeAeHHR 

KQOPA HHaTH blX ¢YHt< Lt H ~ 110/ Tpex I(SapKDB, a c n HH-H3 0 Cn J.1 HOBYIO 

/cm"H-apo MaT H4ec KYI'JI CT POHM J.1 3 06bl 4 HblX CnV1HOBb/X H H3 0 Ton cm1HO 

BbiX ¢lY HKLt I-1 H cMewaHHoiil CHMMeTpJ.1H 1 1, 151 . n pH 3TOM n 011HblH IIIMn yI1bC 

Tpex Ksap KOB . KamAblH H3 KOTOPblX HMeeT HMn y n b c p, He o~peAene H , 
VI n03 TOMY He BbiAeneHO ABl1 H<e Ht.1 e LteHTpa T R)I(eCn1 Tpex KBapKOB, T. e . 

ABH}t(e HHe HYK.nOHa KaK Lten oro . 4 To6b1 CAeJ1aTb 3TO, c l1eAyeT KOO PAYI 

HaTHYI' aOI1Ho BYIO ~yHK4HIO HY KJ10 Ha CTPOYl T b Yl3 ¢YH KLtHH 1101 Tpex 

KBapKO B TaK, 4T06b1 OHa COOT seTCTBOBana COCTOAHt.11Q C nOl1HblM YlM

nYllbCOM I PI: Ip l + P2 + P3 I 0, nOAofiHO TOMY, KaK ~3 cn~H-
H30cnHHOBbiX ¢YHKLtYl~ KBapKo D nOCTpoeHa nonHaA cnHH-H30c n HHOBaA 

$YHKLtI-1A MeWKa C 3aAaHHblM cnH HOM S ::: 112 ~ H30Cnl-1HOM T = 1/2" 
3T~ 3aAa4a 0 BblAel1eH~1-1 ABI-1*eH~R LteHTpa TR~eCT~ Tpex Ten B penA

THBI-1CT CKOM cnY4ae He peweHa , HO B pnAe pa60T AenalQTCR nOn~TKI-1 

Ol"eHI-1Tb 8KnaA ABl-1>1<eHHR ~eHTpa TR>!<eCTH MeWKa B ero 3Hepn<1IQ / I,161 

C onHcaHH~M~ BOI1HOBblMH ~YHKLtt.1RMI-1 nonY4ae M 1013 /7/, 18/, 191 
ypaBHeHHR Al1A nonA "(1) , paA l-1yca MeWKa R H 3HeprHI-1 KBapKoB p. 

(_w 2 + 1 + k2 + Il( w , k, p)); (;') : 

/11/
j(25_< N I(~~ ) 1IN> ,j-;C j 0(x) j (x) 8I s ' 3 

4 

F(R) : 0 / 12/ 

j(2a- 2B _ - F(r) I x  / 13/ar r= R 4 . 

F (r) : 3(j 2(prl_ / ( pr)) _ ~ 5 j ( pr ) j (pr j x 
o I f30 I 

x < N I ( ~ ~ ) ; I N > ;; (;l. 

3 A eC b I N> - COCT ORH l-1 e Hy Kno Ha C o npCA c n e HHUMJ.1 3 H a 4 C HJ.1RMI-1 npOC K

lJ,HI-1 c n~Ha O z H t.1 30 TOn C n~H a T Z • npaaB R 4 aC Tb y p a BH e Hl-1 11 17/ , 17a/, 
/ 11 /, o4e B~AHo. He 3 aB H C ~T O T e p e Me HI-1, T. e . w = 0 B HHX. P e we 

HJ.1 e y p aB He HHR / 11/ 06~4 HblM 06P~30M B~paH<ae T CR 4 e p e 3 ~Y H K lJ,III ~ 
rp J.1H a ~(r\ HbI n o n araeM Me WOK c¢e pIll4eC Kt.1 -CIo1MMe Tp I-1 4 HblM, KaK yKa 

3 b1 0a110Cb Bblwe, t;s = 6 (R - If I ) , H ~-¢lY HKI.lj.1n 3aBH CI-1T nHWb OT 

r-r ,. - i' l . T o rA a Ha~AeM 

_. . 5 R 2j(2 _. (/' •• .• 
; ( ; ) : - <N I ( o n ) ' I N > --j (x)i (x) ! d n ' J, (l r -r ' l )( n ;; ') : 

z 3 R:7 [ 0 I / 14 / 
.... .... 5 

<N 1( 0 n ), I N > - 4>(r) . <I ; ' ! ~ R ) 
y. 3 

3Ae C b 

H 

~U) . ( d I e '"" ~ (r. t ) : ( dk ~( O . -k ) e - i k , / 15/ 
(2") 3 

nlllOHHoe n 0 11e r. 3 aB HCHT OT R , P , T.K. 3 TI-1 eenW..ll-1HbI npl-1 CY1 C1 BYlO T 

e npasol1 4 aC TI-1 ypa BHe HH~ / 11 /, / 14/, onpeAe.nR~"'X ir"(R) , n.'(R) . 
n OA c Ta s lII B / 1 ~ B / 12/ , / 13/ , n o n y 4 aeM Dblpa~e H J.1 n. cOAe p*a~He 
(0 n)2 : (0 n ) '" cos 20 t.1 , n Ol1a r a R BblnOl1HeHHbl M y c p e AHc HHe n o z z • 
y rllaM , 3aMe HRe M <cos20 > : 1/3 . To rAa B / 12/ , / 13 / 

2 2 2 5 2 1 
F(r) : 3 ( j o (rp) - i , ( r p»- T (3 ) jo ( rp )J (r p )T 4>( r ) . / 136/ 

(%)YHK lJ,HA rpHHa ypaBHe HI-1A /11/ C II "" 0 XOpOWO 1-1 38 eC T Ha 

o -r
X ( r) : - e 14 " r . /16/ 

B RA e pHOM ae~eCTBe .. 
~ (r) 

1 
- -

- - 2
! dk(-k _I 

• 
II (O .k . p» 

-I - ) k r 
e / 17/ 

(2 rr ) 3 
5 
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nn~ AanbHeHW~X paC4e T O B n o $opMynaM / 11 / -/17/ He 06xoAHMO B~4 HC 

neH~e 11 (.. , k, pl . 

I I. mlOHHOE nOnE H YPABIIEHHR AnR 3H Ep rH~ I:BAPKOB 

~ PAA~YCA CBH-tIEIIIKA B RAEPHO/I OEUIECTOE 


1. B AaI1bHe i1wHx p a C4 e Tax AnA H30T om14 eCKH - CHMMe TpH4HOH flAep 

HO~ cpeA~ M~ nonb 3yeMc~ p e 3ynb TaTaMH Hccn eAoea HHr, nonApH 3 a ~HOH

Horo o nepaTo pLl lI(cu. k . p ) J.1 ¢yHK LJ. H~ r pHHa ~(td k p) n HOHa B p a 
1 13 1 I • ,

60Tax ,4. 3TH BeJ1H4H H~ MO~HO nonY 4aT b H3 4H cn eHH~x pa C4 e TO R , 

K a K 3TO Aenanoc b B pa60T a x 1 13 / , 3aT(~M T a KMe 41-1 Cn eH HO Hax OAH Tb 

T(r' ) / 17/ ~ ;;C;) /14/ B ypaB HeH~n x / 12/ , / 13/ , "pe L!J aTb 3 T~ 
ypaB HeHHR OT HOCH T e n b HO R , p . BMecTo 3 T HX A OCTaT 04HO rpOM03A~HX 

~I-1CneHH~X p aC4e T08 BOCn0J1b 3 y e Mc n npH B~4 ~1 CneHHJ.1 9: ( r') / 17/ Anfl 

~ 1(0 , k, p) cneAy~?l!teH annpO KCI-1f.1 a14Hei-1: 

(i" - I -- -2 2 2
1 (0, k , p) ~ - ' " - Y(k - k ul ' c(Pc°- p) ,5. A, ko2 k ,,(P_P",W o c c 

£ - - -- 
" 2 25 22 5 - 2\ Wo I - A b - - A b . wo > O 

4 2 
tI} ..: '"(p)c : O· . /18/ 

o t.~ 2 < 01 ° -
2 ' k : 3 p _ pO 5aAC : 1,1 , pO " 1,51, a - 0,2 , IJ - 0,6, K: 1,3. c c +e c C 

K aK 3TO AenanOC b H paHee B p a60Ta x 1 141 H AP. 3Aecb A - aMnmHYAa 

3dXPe KTHBHoro Tm-B3aHMoAe i1c T BH~ B RAepHOM Be~eC T Be , B BOAHlo10 ro 

A 11R y 4eTa HerH1Hei1Hblx n o n HOH HOMY n011l0 3$<!leKTo B B a e J1l.14HHe 

II (M. k. p ) 1 1 3.14~ Heo6xOAI-1MO OTMe THT b , 4TO. COrll<lCHO CBH, 71NN-, 

17N '\- BepW/.1 Hbt. onpeAellA~JW.J.1e lI (w, k, p } , 3 aB ~ I CAT OT paA~yca R 
Me WKa 

V rrNN - u (kR): 3i,(kR) ik R. /19/ 

3Ta A ononHHTenbHaA 3a BHCHMOCTb OT R T.e . B KOHe4HOM C4 eTe OT 
J

P . n OCK011bKY R 3a BHC/.1 T OT p, Hato1H B 13,141 n pH a~4HcneH HH II , 
KOHe 4 HO , He Y4HTblaa11a C b . J1 /.1l!J b 4.1CT HllHO OHa , B 03MO}!(IlO, 3$¢)f:K

TH DHO COAe p)f(HTC A B Y llT e HHoli1 HaM~ 1 D / 13, 14 .' 3asHCHMOCT I-1 OT p 17NN_ 

17N 1~- ae pWHH H NN-, N \-aMn11 HTY A B A A e p HOM Be~eCTae. Ho Mbi yBH AHM 

1-13 AanbHei1wHx p aC 4 e T QB , 4 T O npH /.13MeHeHHH p OT HynA A O Kp~,nl 

4eC KO~ nnOTHOCTH PCB - (3 -;. 4) Po p a A HYC Mewt< a Me UAeTCR nill l!lb Hi'! 

2 -;- 3%. n 03TOMY 3 aBHC iIIMOC Tb / 19/ OT P A11A p aCCMaTpH BaeMbiX P 
A OCTaT 0 4HQ c Ila6aR, npeHef)pe~;(eHHe ell') C YAoBlle TBopl-1TenbHoi1 TOl4

HOCTb~ AonYC THMO, H B HaweM Ka4e CTBeHHOM H CC11eAOBaHHH cBo Hcro 

CB ~1 B RAepHOM Be~eC Tae Mbi n 0 J1b3ye McA an npO KCHM;)~"le~ /18/ C npew. 

HHMH n a p a Me rpaMH H3 / 1:.1.14 /. nH OHHoe n 0 11e, a C HH"'1 H ace APynl e 

HC CI1e Ay e Mble Benj.1l"H1Hbl . 3 a B~1 C~ T OT n110T HOCT !1 (J . mmn lHYA bl ,\ 

6 

H A P y r Hx napa",eTpoB a / 18/ 4epe:\ AenH4HHY to • T<1K 4TQ Ann pa :'3 

nH4HblX p , A. COOTBeTcTByr.n!.\HX 0AHOMY W. p e3y11 bTaTbi p ac4eToB 

COBnaAaWlT. 

2. B HHTerpaIle /17/ nOA~HTerpaIlbHaR ¢lYI-iKLJ.illll /18/ HMeeT p e 3KHi1 

MaKClo1MYM npH k .... k ' Y4HTblBaR 3TO, nonY4aeM ou.eHKYo 

r -r / r 1 r)f
~(rl : _.....lL. 6 c (k sin (kor> + - cos (korl), r c : V~ . /20 / 

21Tr y 
o 

r c w 

fho Bblpa>!<eHHe, 3aMeHR~ee B cpeAe / 16/ ,HMeeT BeCb Mi'I CX OAIlYIO C H&.1M 

3aBHC~1MOCTb _ OT 1'. Ho , KaK B"'AHM, CMFlr4eHltle nHoHHoil MOAbI , T . e . 

YMeHbweHHe (v. C ysellH4eHHeM P BeAeT K yoem14el-iHIO KoppenR~HOHHoro 

pa,Ql.1yca r c 1-1 T(O) no cpaBHeHl.111J C napaMeTp')MI-1 B / 16/ . npl.1 p ::: Pc; 
HMeeM rc .» 1 - 0 C&.1CTeMe nORBn AeTCA Aa11bHHH nopnAoK . npH 3TOM 

101 9:(0) » 1 . Bhlpa)f(eHHe /20/ AnR 9":( r') nOIlY4eHO C annpOKCJ.1Ma~l1eH 
/13/ AllA ~-1(O. k . p). KOTopaR. CTporo rOBopn, cnpaBeAnJ.10a IlI.1Wb n plo1 

p - (Jc ' it) 
-2 « 1. T. e. B6111-13&.1 a6COllKJTHOii HeycTo~4HBOCTH nHOHHoro 

nonR . Ho BliA OOpMynbl /20/ 11 Ka4eC T seHHoe CXOACTDO Bblpa>!<eHHH 

/1 6/. /'20/, HX 3aSI-1CHMQCTH OT r . AalOT OCHOBaHlt1e nOIl.:lraTb , 4TO 

/20 / npHroAHo An n OlteHK&.1 R. P, nonY4eHHR o6~ci1 ¢J.13H4 ec Koi1 KapTH

Hbi 110BeAeH&.1R CBt1-MewKos B nAepHoM sew,ecTBe &.1 AIln p - ()o 0,5
n Il0 T HOCTJ.1 06b14Hbl X RAep . n p li fJ =P o H3MeHRTCR m 1I!Jb 4HcneHHblC 

K,?3 $¢J.114J.1eH T bI a /20/, B 4 ;}CTHOCTH, YMeHbVlHTcR k ~ .:: 1 , r f' :: 1 , 
~(O) ; BloIpanCHHe / 20/ CTaHCT 6nH>Me K / 16/. 3al-1eTHM, 4TO np&.1 

k o ..-:: .... 1 a /lll/, Ann CIo1CTeMbi C MClIlOH n IlOT HOC T blO f' <.... p , nO,QbIHTcr 

pa11 b Hafl C!lYHK LJ. J.1n B /17/ Imen') 6b1 MaKC HMYM np l 1 k ~ o. f orA il BMeC TO 

/20/ MY nony4&.1llH Gbi 

- r : r 
j ' .. e (. r l, )' ,. 

·1 (7 r )' 

T. c . a blp.=ut<eHHe. n o cy~ecTBY o:..oan a ,Qa lOUJ,ee C n ycToTHbiM / 16/, 4T O 

nO,Q T Be p m,QaeT npl1rOAHOCT b / 20/ AIlIl HaWHX Ka4CC To eH HblX Hccn eAO 

BaHJ.111 CBM- Mel!lKOB B RACP HOM BeqccTse npH UCt!X (J .... P . 
- C 

~3 / 16/, / 20/, / 14/ HaXOAHM $YHK ~HH ¢(R) H HX n poH:JSOAHble 

d o . Ha rpa HI-1 u,e MeWKa ~ R. onpe~cnR~He n HOHHoe none, B 
dl' • r ~ It 

ny c T o T e 

° - n io (x) J ,(x) -2R -2R",O(R) : y OO R)J (1 - e ) - R (1 , e ) I" , y : ------
/ 21/, 

21 
2 

h r2R 

O _ 2 R 2
d cb ° y O 2¢ ' (R) ~ - -- IR _2 + 6 (I + R)11 + (I + R)II~ /22/ 

R 
s 

dr , r = R 

7 

http:110BeAeH&.1R
http:3aBHC/.1T
http:onpeAellA~JW.J.1e


2 	 ",-1 H B l1Ae pHOt" Be uteC TBe 2. BXOA RUVIR B HcJW"" pa C4e Tbi a ellH 4 101 HcJ W ;;0 min JJ (0 , k. p)H3 / 181 
cy~ecTBeHHO 3 aSJ.1CHT OT n apaMe Tpa A. B HaCTORutee BPCMR He n ony

-:n \(x) il(x)r 3 4eHO onpeAeJ1e H H~X e ro 3Ha4e HHH 3 Kc n e p HMe HTa IlbHO HllJ.1 TeopeTH4ec
¢>(R) _ y[<I>(O , R )_ $ (2 R, R ) l , y - ---- 2 -~- , d _ k2, 2 

KH . 4 To6b1 n OKa3aT b 3aSHCHMOCT b OT A J.1HTepecy oqHX Ha c e e nH4J.1H ,o e ' 
Sf .y R ( I . d ) Mbi n p HBOAJ.1p.t Ha p J.1C. p eaynb Ta Tbi p aC '-I e TOB C I\. = 0 , A ",, 0,5'" A a l . / 23/ 

P eweHHA y p a s HeHJ.1H / 12/, 1 131 aa eHCR T OT BeJ1J.1 4H H~ e aKYYMHo r o 

- z /r 	 2 2 2 1 d 2
$ (z , ,) _ e 0 Icos( krf) [ (z -, -R ) - +- k • 2L + 21.. - d 1_ 


d 0 
 r 1 + do 

- I
-kosin ( koz) [ 2z .4,. (1 + d) ) 18 , /23a/ 

2 
:n i o(x)i l(X)'e -2R/' e x~..i I ~ ¢>'(R) _-~ [ <1>(0, 0) _ q)(2 R, 0»)_ ---e
d, lrI- R R 4 f17 Y 


x l kosin (2 Rko ) + _1_ cos(2 R ko» ) 8 , / 24/ '0 s 

npH Bbl4I-1CneHH~1 n poH 3BOAHbtX Ha nOBepxHoc T H Me WKa Y4T eHO, 4TO AIlA 

cTyneH4aToH cPYHK~HH ( H j) - ¢)Y HKltl-1lo1 c n paeeA.m1 Bo COOTHoweHHe 

o(z ) , (z) _ O. OnpeAen~B Bce BxoAAIlI~e B ypa B HeH~" / 12/ , / 13/ " e 
nI'14 HHbI, n e p eHAeM K peweHHIO 3THX ypaBHeHHH . 

III. PE3YIlbTATbi PAC4 ETOB fl ~X 06CYlKAEHHE 

1. nocne nOACTaHOBK~ / 21- 24/ B / 12/ , /13/, nonY4aeM ypaBHe
HHR , on peAenR~He n pH A aHHOM p paBHOaeCHbtH paAHYC MeWKa R(p) 

~ 3Hepr~ ~ 3anepT~X B HeM KBa pKOB p(p) ; Ha ~opMyn /21-24/ HeTPYA
HO YCMoTpeT b, 4TO BcerAa rf>{r) > O. Ao 06cy~eHHR pe3YIlbTaTOB 41-1C

n eHHoro p eweHHR ypaBHeHHH / 12 /,/13/3aMe THM, 4To AnR cna6oro nOIlR 

¢ (R) , KOTopoe MO~HO Y4HTblBaTb n o TeopHH e03My~eHHH, H3 / 12/ He

TPYAHO Hal1 T H AnR ~1 3Me11eH\.II R x ::::o Rp n o cpaeHe Hlo11O C x 0"" 2.04 npH 

¢> - 0 

5 x x - Xo ~ -¢>(R) ~ - ¢>(R) < O.
sir - 2 	 / 25/ 

C POCTOM ~(R) eem1 4HHa x y ,<te t-l bwcJCTCR. Ho, cornaCHO COOTHOWeHJ.11O 

Heonpe.qeneHHocTH x 2 1, H YBem14eHHe P He MO>f(eT npHBeCTIo1 K YMeHb

I 	 A asneHHR n, KOTopoe CBR 3 b1 SaeT CR C nnOTHOCTb~ 3 HeprHIo1 KXA-e aKYY

Mn 18/, Corn aCHO COBpeMe HHblM Hccn eAOB a HJ.1R M /8 - 11/ B :3 _ E\'ac= 8 .;. 12 
:; /0, 4 ~ 0 , 6/ r 3B/11 3 , 4TO npHMepHO B 20 ~ 30 paa npeB~waeT Ben H4W, I 12HY EMIT :: O,4 3) ne p BOHa 4 a J1 b HO npJ.1Hlo1MaawYlOc R B MIT-MOAem1 /1 • : 

AnR n any4eHH R MACCbI HYKIlOHa , HO n pHBOAH 8WY~ K Hecop a 3Mep HO OOllb 

WOMY 	 era p a3Mepy R:: 1 ,1::: 1 ,45 $. ECflJ.1 non a r a Tb, 4TO BaKY YM H3 

OOb eMa MeUJ Ka BLiTeC HReTeR He n Oi1HOCT bKl , a 4 aC: T Io1 "IHO, KaK 3 TO 
/8 1 11

MO>:iHQ 3 aKJ1104HTb 1013 - , CKar.(eM, HanoIloBHHy , TO B Haw~x <t>op

Mynax 13" - Evae /2 ~ 4 ~ 6 " /0 ,2~ 0, 3/ r 3B/l)l3, ~ 3 narpaHlIIHaHa / 1/, 
/ 2/ , /5/ , 16a/ Ai1R 3 HeprHIo1 MeWKcJ n o n Y4ae TCR B~p ameH J.1 e , COAep

~autee KIo1HeTH4eCKYlO 3Hep rHIO KBapKOB E • 06"b eMHYIO 3Hepn m E B H 

3Hepr lo11O nl10H HOr O nonR Err: 
q 

2 2 
E E + E + E _ 3p + - R 13 + 3:n R (' 2(x) / 26/

q B 17 

4. 
3 

3 

4 J 0 - i ;(x». 

n pl.1 ~lallOM I\t I T= 0,43 3T a E 6 IlJ.13 1C a K Macee HyKJ10Ha mN' a npi1 601lb

IUOM B _ -Eva< aellJ.14l1Ha E / 261 c~eCTBeHHO npeBblwaeT ffiN' E _ 1 , 5Il1N' 
Ho n p lo'1 B bl4HcneHHlo1 E He n b3R or paH~14lH b CR IlHWb Bblpa>t<eHl1e M 126/ . 
He06x oAIo1MO Y 4eC T b ABH )!(e HUe Lte HTpa T R)!(eCTH T pex KBa p KOB 1 1, 16 , 

BK!laA B 3He~nlll) OT r I1100HHOr o n OJ'R H BKnaA, nponOp~\o10HaIlb H bl~ 
/ 19/ _ l / R 11 , 17 .1 I, KBaHTOBbie ¢u1IOKTyaLt HIo1 n o oep X HOCTJ.1 MeWKa , 

J.1 T . A. .nHt!Jb n ocne 3Toro MOIKHO cpa BHH Ba T b B bl4i1Cm~eMYIO 3He p n1l0 

MeWKa C MaccoH Hy KnoHa ffiN . RCHo, ~TO B HaWI1 X HccneAoeaHHR x 

CBM- MeWKa B RAepHOM Be uteCTse , ero YCTO~4HBOCTl1 npl1 6 0J1b Wl1 X P. 
a enH 4l.1H a B AOn}f(Ha 6b1Tb B3RTa cornaCHO C08 peMeHHO~ TeOP~l1/8/ 
l1 06pa6oTKe onblTHWX AaHHblx /9- 121, a He J.13 n e p aOHa4aIlbHof.t eepcl.1J.1 

MIT -MOAe IlH . 

3. Pe3ynbTaTbi p aC4e TOB n pHBeAeH~ B T a6nlo1~ e J.1 Ha pl1 CYHKax 1 
1'1 2. CBo!7icTsa MeWKa npl1 pa3J1H4Hb1X P onpeAeflRIOTCR 3aei1CiI1MOCTblO 

OT P ero nHOHHoro nonR. OnpeAellJ.1B R( p ), P (p) np"1 AaHHblX p, A, B 

l13 ypaBHeH/.1~ /12/, 11 31 H Bbl4HCIll.1B C 3TJ.1Ml.1 ~ , R , P Io1 HTe rpa n 

B / 14/ c ~YHK4~e" r pHHa /20/ , nonY4ae>1 ~YHK4M" ¢>(,) H3 / 14/, 

J onpeAeJ1R~YIO 3aB VICHMOCTb nl10HHorO IIQJln MernKa OT KooPAHHaTbiWeHHII) xo= 2 J 04 OOI1ee 4eM Ho - 1 . C pOCTOM P /YMeHbWeHJ.1eM ~ B 
An" 3THX p, A , 13. Ifa rpaHH 4e MeWKa npH , =R(p ),l)lYHK4HR ¢>(,) /18/ / paCTeT r e H ¢(R), ¢>'(R),~ npH HeKoTopoH p B nOlle B cpeAe 
np~TepneBaeT H3110M , 101 ee n p 0J.13BOAHaR J.1MeeT pa3p blB. 3Ha4eHIo1eOKa3~Bae T CR CTonb c~nbH~M, 4 TO ypaBHeH~R 11 2f, 113/ He ~Me~T 
~'(R) B T04Ke r = R paSHO nonYCYMMe ee 3Hu4eHl1H c n e ea H cnpa&aCOBMeCTHbiX peweH~~ . 3TO 03Ha4aeT, 4TO B RAepHoM Be~ecTBe C 
OT 3TO~ T04KJ.1. npa..t 3aAaHHblx B , A 3aB"1CW<tOCT b OT r ¢lYHK ~ &-1 J.1 ~(r )P:: PCB Hea03MoX(HO CYuteCTBOBaH~e MeWKa-HYKllOHCI. npOTHBope4aw."'~ 
11 ee n polo13BoAHOYi ~ '(r) MeHRCTCfI C pOCTOM nI10THOCTH p . ECIlH nnOT COoTHOWeHYlIO HeonpeAeneHHOCTH p eaYIlbTaT x < 1 H~1KorAa He non y

4 aeTCR . HOCTb HeBellHKa J 3aMeTHO MeH bwe PcB 118/, TO ¢(y) TaKOBa, 4TO 

H3 rpam1~e J~eWI(a ¢'(R)<O. npJ.1 AOC TaT04tiO G0J1bWO~1 n n OTl10C T J.1, 
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TaUJIHU<1 

PaAHYC CBM-NemKa R /¢/ Ii eenllttHHil X npH p a3JIHl.Jllbl X 

'3J1al.JCIIHRX n AJUI CBH-MemKa B n y cToTc, p "" 0 , H D HACpHOM 

BClU,eCTBe OGLIl.JIIOH nnOTJ-IOCTH p =:a Po = 0, S . 

IJ 0,4 3 4 8 12 

p 0 0,5 ° 0,5 ° a,s 0 0 , 5 

R 1,448 1 , 430 0 , 82 1 0,802 0 ,867 0,667 0,618 0,598 

x 2 ,026 1,980 1,99( 1 ,846 1,962 1,777 1,95 1 1,716 

51 
, :-- b 

- , PUC. I . 3aBHCHNOCTb OT r tj'YIII'LUfHf(r»·~ 
<p(r) H 3 / 14/, onpcAcnfllOulefl nHOII °l"~ •2, , :~==--=--r =- lIoe none I'!eWK'), II ec n p OH3130'J

lion q,'(r) npit B 8=0,4 r:JB/it> ,2' 
\ - 0,5; KPHSblC "a" nonYl.JeHbl 

c I) 0 , 5; KpHlJble "6" - c P 
l.ci 

=1,435, a KPlIlJbJ{! " n " -c, p J , 53.'fer) 
CooTneTCTHCJlIIO D 3THX Tpex cny 

l.JarlX 11.:1 rp<1l11t1lC MCWKa r/l' ( It) ° 
/KplIllblC "a"/, <p"W: ):: 0 /Kj'IfDbIC 

a n(i" / II "h ' (R ) • 0 /KpllBblC " JI" / . ., 
R( II) - paAIIYc MelliKa 111>11 A.:11l1l0fl 

nJlOTIIOCTII , onpe A CJlH C I'II.l fI W i /12/ ,--,... - .. 
0.5 15 2 "is 'lilt, 3· / 13/ . 


o 

1'1' I)l'" B I'1A (o6(r) MeH Re Tc n Ta K, lno n poH3BOAHa .R (06" (R)cTalloBHTcfl 

nOJlO}l(HTe llbHOi.,. KaK 3 TO npoHcxoA~1T , MO)K HO BHACT b ~1 3 p H C . 1. r Ae 

B Ka LlE'C T SC npHMc pa Mbi n peAC T aB ~1J1 H npH 13 ~ 3 , \ '" 0,5 QY H KUHH 

¢ t r ) , ¢J '(r ) AJ1R pa3J1HLlHblX xa p aK TepHblX 3Ha4eHH~ p npH R(/) , x ( p ), 

HaHAeHHblX 1013 / 12/, /1)/. 3asH c HMoC T b OT P QYHKLtl1H c.b( R ). 0' (10 

Ha rpaHHlI e MeWKa r ::: R npHBeAe Ha Ha pH c . 2 . P e 3YJ1 b TaTbi paCLle TOB 

Rtp ) , x (p) cyuteC T BeHHO CB.R3aHbI c n OBe AeHHeM 6(R ), d1R ) B 3 8 SH

CI1MOCTH OT P . B 4 ac THoc T H, C H3MeHeHI1e M 3HaKi'l c)' (R) n p H He KOTopOM 

Pin ' 

4. npe1.<Ae a ce ro, c p aBHHM pe3YJ1b TaTbi p aCLlCTOB C p ::: 0 H C 

P:Po = 0, 5 A l1R pa311H"HblX B. ~ 3 / 12/ . / 13/ npH p, 0 H n pH 06b14 ' 

HOH HAepHOH nnOTHOC T \.1 Po ::::Z U. 5 n OJ1y LlalOTCSt paAHY CbI Me~Ka R H e e 

IlH4\.1HbI x , npHseAeHHble 8 T a6I1\.111e . H anoe 3HaLl e HHe B~lIT = 0,43 
He J1b3R npHHRTb XOTR 6b1 y)!(e nOTOMY, 4TO OHO npHBOAI'1T K 60DbWOMY 

R , npea~wa~eMY c p e AHee paCCTORH~e Me*AY HyKJ10HaMH B 06~~HblX 
flApax, QTO 1tl~31-1'-leCK~1 He pa3YMHO. n03T OMY Mbi He paCCMaTpl-1Sae M Aa

n ee paCqe TQB C 3THM EMIT' 

10 

Pllc.2 . 3 anltCHI'IOCTh BcnMl.JHH 

x , U) . c;6 (R) , ~' (R) OT n JIOT HOCTH 

llAC])1I0rO lI CVteCTBa P; Po :1 0,5 -
IUlOT IIOCTb 061:.I l IHblX nAep . Cnnom

IL· 
Ilbl'e KpHBbie nonYll e HbI n pH. B = 
=4:: 0, 2 r 3B/t!J 3, WTpU XOBble 

",I 

~t "'-:-',,;---, 

npH IJ ~ 12 = 0, 6 r3B/cjI 3 . KpHBble
"~ 

111 11 COQTBeTCTB )'lOT A "" 0 , " 2" 
o~ 
o i A :: 0, 5 , 11 3" - A ;a 1. PaAHYc R 

o~ ~'- npHDeAell D CAHHHI \aX ~l, OC'I'anb 


IU::IC BeJ1H1.{HHbl - B 06b111llbIX e}J;H 


Hm~8X c = h :: m 'TT = I. B ee KpHBblC 


OKallllHBaY.lTC R IlpH KpHTHtleCKOH 


nnOTII0 CTH PCB (B. A). CTpeJ1 KOfi 


ua l'OPH30H1'<1.'1b H O H o eM OTMe1.JeI13
~ ", : 
p ~ = I , 5 1 113 / 18/.~~I~.... '" o - -" 


-- ~ - ~-- --- 
H 3 T a6mH4t.1 3aKJ1KN aeM, 4TO 

npH Bcex B p aAHYC CBt1-MeWKa 

HYKnOH8 B ~AepHOM Be~eCTBe 06~4 -
I~ , HO~ n nOTHOCT H Po npHMe pHO Ha w 

2 -=- 3% Me Hbwe e ro p a AHyca s nyc~~~~~~~,~~,~~ TOTe. pe3ynb T aT3TOT OCHOBaH 
, -'---- l. J1H Wb Ha TOM, ~TO CM~r4eHHe n HOHOLi 2 3 ,P/A 

HO~ MOA~ B RAepHOM Be~ccTBe np~-

BOAH T K YCH11eHH~ nHOHHo r o n o n A 

/14/, 4TO, B CBO~ 0 4epeAb , BeACT 

1< YMeHblJJeHl-11O R , x , B Bblpa*eHHH AnA 3 HepnH·1 /26/ YMeHb WillOTCR E 

101 EIJ' HO B03paCTaeT Err' 11 0 Bce H 3Me HeHHe 3He prHJ.1 t Bbl4 \.1CllCHHO~ q 


corna CHO /2 6 / , OK83b1B a e TCR c paBHHTe nbHO He60J1bWHM : E(p )
o
- E(O):::: 50 1138. OTMeT HM LI TO nOJ1YLl eHHQC HaMH YMeH bUle HHe R OT11I'1t 

4 aeTCfl OT p e3Y11b T aTa, COAep )I(aute r OCfl B .'20 / , rAe AJ1R 06'bAcHe HH.R 

EMC-3$~eKTa /2 1 1 n peAno11a r a noc b, 4 T O paAI'1 Yc MC~Ka-HyKJ10Ha B RAe p 

HOM BeU\CCT ee 60I1 bWe, Ll eM B n ycTOTe . K aK H3seCTHO, ENC - 31tlItleKT 

06bRcH Ae Tc R ~H~M 06pa30M. Ero nOCI1eAOBaTe nbHoe o nH caHHe B /22 1 

o CHOBaHO HMeHHO lia CMRr~eH J,tJ.1 m10HHOH MOAbt B RAe pHOM BCuteCTBe 


/3TO OTpa*eHO B / 18// . KOTo poe, corna CHO Ha W"'M I'1ccneAOsaHHRM, 


npHBOAHT K YMeH b weHHO R. 


_5. ~aIlb He~wee YBeIlH4eH He P > I' 0 npH Bcex n, " Bbl3b1BaeT A a J1b


He~wee He3 Ha41HcnbHoe, H8 HCC KOI1bKO nPOLte H TO B, YMeHbweHHe p a 


Auyca MctJK a R(p ) n o cpaBHeH~1 1O C R( po)' o R « R «()o ). M\.1HHMaJ1bH a R 


aeJ1}14!.1Ha R AocTHraeTcR npa.1 p :: p , AnR KOTo p o r o q, '( I) • R) "" O. 

m m m 

npl1 P > Pm B03 MO>f(HO BHOSb 0 4 e Hb Man oe YEle I1H4e HH e R no c p a sHeHHIO 

C M&.1HHMa nb HblM 3Ha4 e HHe M R( P ) . TaKHM o6pa a Ot1, H3Me HeH~ C nI10T 
rn
 

Hocn1 OT Hym:' A O p npHBo AHT K OTHOCH TeJ1b HO He60IlbwHM J.o13MeHe 

HH.AM pa3Me p a MeW Ka~ Bo R « R n pH Bcex 0 < I' < P . B e nH4HHbI ~(R) . 
- - CB


q,"CR), x ,.,e HilIOT CR r opa3Ao C~1I1bIlCe, OC06CHt-tO npH 60I1bWUX p - Pc ' 
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4T 0 6b1 n O K a 3 a T b 3 a SHCHMOC Tb x , R, r:p ( R). ~ ~ ( R ) OT A, B , Mbi 

npHBOAHM Ha p~1 c .2 p C3ynb Ta Tbi paC4 eTOB c A = 0, 1\:>: 0,5, A = 1 
H C B "" 4, D = 12 . AnR pa3J1/.1l.1Hbl X 1\, 13 n o nYl..l a lOT CfI p a 3m14Hble x 

R , ,p(R). qS'(R) • HO 06Ul,L-1H x apaKTe p HX 3aSH C J.1MQC H1 O T P QC TaeT

e ft OAHHM H Te M me. GOJ1bWHM B COOT8eT cTBy~T MCHbWHe R . a 3aBH

C~IMOCTb OT 1\ onpeAe llRe TCR e e nw..u1HoH (O' (A) B /1 8/ : Me H b Wl-1M W 
COOTBeT CTBY~T 6 0J1bWHC nHOHHble n o nA Me WKa H, COQTSe TCTseHHo, 
Me HbWl-l e x , R • 

.an.A AaHHblX B , A Sem1'-1!.1HbI x YMe HbwalO T CR C p OCTOM P / npHMe pHo 

B COOTseTCTBHH C o~eHKoH /2 5//, H Bc e rAa eCTb TaKan KpHTH4eC Ka~ 

nnOTHOCTb Pes(B , ~). 4TO AJ1R P > Pc B y pasHe HHR / 12/, / 13/ He HMe lOT 

COBM e CTHb/X p e We HI.1H R . p. B e m14J.1H bI P AI1R pa 3JH14HblX 1\ , B p aa 

m14aK)T C ,A Hecyw,eCT seHHo , ~1 3 THM PCBtA~_ c o o Tse T c Tsy e T np~ B cex 

!\ oAHa ~ Ta >KC KpHT~4e cK aR Be JlH4 lo1 Ha Mea :: 0,1 , nOCKOJlbKY nHOH

Hoe n o n e , a C HIo1M 101 x . R . Ka K y };(C OTM e 4 a n OCb , 3 aBHCflT OT !\ , P 
4e p C3 (-; B / 18/ , T aK 4T O AnR 0AJ.1 Ha KOBbI X ,::;. COOTseT c TBylDtl.tH X 

p a311H4HUM A. P. p e 3 YIl b TaTbi p ac 4 e T o B, 0 4 C BHAHO, coena A a lOT . 3 T OMY 

KpIo1TIo1'-1 eC KOMY ';:; C B= 0,1 c o oTse T c T sye T KpIHIo1'-1 e CKOe nHOHHoe n OIle 

cP CB(R ), cb~B(R) Mc wK a , p a 3py w a l')Uiee e r o . 

H a w e HCCIle A o eBHHe CBM-Me L!J KoB , KaK H Il106 0e HCCIle A OBaHHe 06b14

H~X TpexKBapKoB~x Me WKO B B cpe A e , nplo1ro AH o IlHWh AIlfi c HcTeM , B 

KOT OPblX paC CTORHH C Me*AY HYKnOHaMIo1 He Me HbWC, 4eM YABoe HHbl i1 

P tlAHYC Me WKa: p-1 /3 .2: 2R. T . e . Me WKH r eOMe TpH4eC KH He n e p e Kpbl

BaIOTCR. ~3 Ta6IlH~ bI 101 PH CYH Ktl n CHO , 4TO npH 3 Ha 4 e HHflX n a p a Me TpOB 

RAepHo r o Be UleCTsa, DXOARl!..\J.1 X B Ha WH p aC 4 e TbI, 3 TO y c n o Blo1 e co6J11o

A~eT C R BnIlOTb A O nIlOTHOC H1 p = P
CB 

- / 3 7 4/ po . n o Me p e pOC T a P 
p i'l 3Me p '~eWKO B HCCKOIl b KO Y MC H bwae T CR, npH BCCX p aCC Ma Tplo1B ae Mbi X 

HaM\.1 /\ ~ 1, B* HeycT m14HBoc Tb Me UJK O B Hac Tyna eT npH P ""- PCB B yCIlO 

B HR X . Ko rAa OH\.1 e l!..\e reOMe TpH4eCKH He n e p eKp blS tl lO T CR, J.1 n 0 3T OMY 

Ha w n OA xOA o npa BAa H. !loc H I}'(e HHe Heyc T0 l14HBOC n1 o npe A e IlRe T C.A 

Be IH14...,Ho H (;;CB. KpHT H4ecK a R nnO TH O':..Tb PC B' np\.1 KOT O pO~l ~ AOC"~r
r aeT 3 T o ro Kp ~ITH4eC KO ro 3Ha4e HHfI ("CB' pac T e T C POC TOM A 101 P 
B /1 8/, Ecn~ Kp~TH4eCKaR nnOTHOC Tb HCYCTOH4J.1 BOC TH n HoHHo r ocn o n n 

Pc ' ~n/.1 aMnnt.1TYAa 3 Q¢eKH1BHoro TT TT -B3 a~1MoAeHc TBytR GYAY T AOC Ta

T 0 4HO o c nHKu, cyuteC Tee HHO 6 0IlbWC BXOA.AtqHX B Ha w", p aC4e T bI , TO 

Pc B OKa)t(e T CR CTon b 6 011 b IIH1M , 4TO YCIlOBlo1 e P - t /3~ 2 R(p) He GYA e T 

BbinonHRTbCR, Ha4HHa R C He KO TOpOr, nnOTHOC TIo1 P I C B ':::: PCS. T orA a '''bI 

Mo rn..., 6 b! A e n a Tb p aC4 e Tbi nHlllb MR P < P I C B' a AIl,R P ':: P ' 
l CB1/ 3 p - ~ 2 R(p) : Hawe p aCCMOTpe HHe , SHAHMO , He npHMe H\.1MO , KaK , e n p o 

4 e f ... , 101 ll106o~ nOAXOA, ucnOflb3YIOU.I ~1~ n OHRHIe npOCToro TpeX KB a pIWSO 

r o Me WKa-HYKflOHa 8 c p e A e . 

3AKJl()4EH~E 

H a ~101 ~ccneAoea H Io1R nOKa3~BaI')T, 4T O YC \.1n e Hlo1 e nlo1 0 HHo r o n OIlR 

CBH-Me WKa B RAe pHOM Be tqeC TB e C pOCTOM nnOTHO CTH n p 10180At-1T K TOMy' 

4TO AnR nIlOTHOCTH P > P y paBHe HIo1R / 12/ , / 13/ He Io1Me lOT CO BMeCT
- CB

12 

HblX p eWeHI-1U R , p. 3TO 03Ha4se T , 4 T O He nb3R np ~ 3 T\.1X () 3anepe Tb 

T pH K Bap Ka B MeWI(e / ycSloBHe / 3//, 0 6 e c n e 4H B npH 3TOM pa Be HCT BO 

HynlO Aa eJ1 eHHR Ha nOBepXHOCTIo1 MeWK a / Y CIlOB Io1 R /4//. npH P > P 'IP 
.AAe pHOM BeuteC T se HeycTOH 4t.1 Bbl o5pa 3YIOUit.1 e e ro CBt1-Me WKt.1 - HyKnc9tt'bI. 

COC TORTb \.1 3 HyKnoHoB S 3 T I1X y cnom ·in X RAepl-lOe s et14e CT BO yr.<e He 

MO)t(eT - n pO t.1 CXOAIo1 T n e pe XOA B t.1 Hy lO, He HYKllOHHYIO $ a3Y . P a 3YMee T CR , 

O CHOBb!BaRCb I H1Wb Ha Ha WHX ~ ccneAOBaHHRX, He Jlb 3R CYAlo1 Tb 0 CBOI1 

CT Bax HOSOI1 Qa3b1. 3TO Mo~eT 6 bIT b setqeCTBO , COCTOfltqe e Lt e nt.1 KOM 

1013 KsapKOB /H r IlIOOHOB/. Ho B03 MO>:<HO 101 T aKoe COC T O.A HHe, r Ae 

SMeCTO HYKI10HOD /B03 MO)t(HO , 4 acT114Hol c Yl!\eCT BylOT 60nee CnO~ t-Ibl e 

Me wKH, COCTORUiIo1C 11 3 6,9 ,12 H T . A . KsapKo B 123/. 0/.1 3 l-14eCKO~ npH 

LIHHOV, pa3PyweHt.1fl CBH -Me t!lKOB-HYK.110HOB B c peAe H o 6cY>K.QaeMOr O 

$ a 30Boro nepexOAa, K a K H n HOHHOH KOHAeHC a Ltt.1 H , cny~HT CMRr4eH t.1 e 

nt.10HHOv, MOA~ s AAepHoM Sel!\eCTee C Y Be IlH4e HIo1 eM e ro n n OT HOCTH , 

p • Pc B /18/. nnOTHOCTJ.1 PCB 1-1 Pc ' eCT ecTseHHo, 6 n11310 1. 3 T O nnOT 

HOCT H a6con~THo~ HeycTOVt4t.1BOCTH HYKnoHoB B H30T ponHoM RA epHOM 

Se14e CTBe PCB J.1 a6COlll'lHlm1 HeYCToi14J.1S0CTJ.1 J.130TpOn Horo RAepHo r o 

seL'~ec T Ba K nepeXOAY S HeOAHopO,Qlioe C n epHOAIo14eCKOtlt Cn\.1H - 101 30CnIo1HO

soi', CTPYKT~olil ! c. KpI1TJ.o1 4 eCKI-,e nnOTHOCTIo1 COOTBe~C TSYIOW,J.1X ~a308b1X 

n epexoAOB PC B ,PcHe AOn)!(Hbi COBIlBAaT_h CP..s;B' Pc: PCB ~PCB' p(! { I) 
HO OHJ.1, KOHe4HO , 5nH 3KIo1. BeIl~1 4HHbI PCB' P c o n peAeIlRIOTCR, Ka K oc~r
Aa , 1013 YC flOBHR MHHHMYMB T epMOAIo1H aMIo1 4eC Ko r o nOT eH LtIo1 8IlB . Oc y tqeC T

BllneT c n Ta illa3a, 4etlt TepMOA Io1 HaMIo1 4eC K~1H nOT e H 4J.1an Mel-I bwe . HeIl b 3A 

CK a3aT b Ce v, 4BC, KaKolit H3 3 T Io1 X ASYX ctJa30BblX n epeXOA OB npOH30HAe T 

~ p aHbwel' I KaKaR 101 3 AByx KpH T \.1 4 e C K\.1 X nIlOT I-I OcTei1 Me H b we - PCB HnH 

P c ' Ho npH6IlJ.1~eHJ.1e CJ.1CTeMbI K K pl-1T114 e CKOH T0 4Ke OAHoro 1013 

3 TVlX $a 3 0 Bbl X n e p eXOAOD HeMHHyeMo 0 3Ha 4 tleT Ta Kme n p H5IlH)t(eHHe 

H K KpHTH4eCKOv, T04Ke APy ro r o. n 0 3 T OMY OAHH 101 Te me RBn eHI1A, 

0 6YCIlosneHHble CM.Ar4eH\.1eM nHOHHO~ MOAbi n p\o1 6 011 bWOM k ... k 0/18/ 
/ CM . , HanpHMe p , 114,24,251 /, B paS HOH Mepe x apB KTepHbI A llA o 6e \.1 x 

o 6cy)t(.QaeMbl x cpa30sblx nepexOA0 8. K OHe4HO , He 06x OAHMbI AallbHeH WHe 

nOHC K H 101 J.1CCneAOBaHHR TaK"'X n p eAKpH TIo1 4 ecKHX flBneHIo1v,. 
~ 

B HaCTORIlICV, PiJ60Te Mbl HcclleAO BaJ1101 COO~CTsa C BH-MeWKO B B RAep 

HOM selUeCTse n plo1 T "", 0, npHHRB P RA On\.1CaHHbl X Bblwe y n p OlL\eH t.1 v" 

HaJ.160Ilee cy~ecTBeHHoe lo1 3 KOTOPblX - I1HHev,Hoe n o n OIlIO " npH6nH)t(e

HHe B IlarpaH)t(J.1BHe /5/, onlo1CblBa~eM B3BJ.1MOAeHCTBt.1e n lo1 OHHor o n OIlR 

C K BapKaM\.1. H eIl\.1He~Hble n o .,;. 3¢¢leKT~ B narpaH)f{lo1aHe n~OHHoro nOIl R 

S RAepHOM eellleCTse /6~/ Y4J.1TblBa~TCR BSeAeHJ.1eM 3$$eKTHBHo ro "" 
4' 4 • 

B3a~"'\OAe~CTBJ.1R - /\/4 (TT) npH Bbl 4HCJ1eHlo1 V1 I I (til > k , P)co rnacHo pa50 

TaM 114/. B ,Qall bHev,weM MbI 1013IlO)f{HM pe3Yl1bTaT~ HccneAoBaHHr, CBM 

MeWKa B RAepHOM Be~eCTBe nplo1 OTI1H 4 HOIiI OT Hynn T eMnepaType, C 


Y4eT OM HenHHeHH~x no .,;. 3ct><PeKToB 101 B /5/, 4TO npH T :lO He06xoAHMO. 


ABTOP n pH3HBTeIleH H.M . naBnJ.14eHKoBY, B. H .Ecplo1MOBY, B. K . HHKonae

BY 3a n Olle311ble 06cY)~AeHHR. 
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l :s: ,:s: 
:s: :s: np~~~"ae ' C A nOAn"c~a Mil npenPMHTW ~ c oo6.eHH~ 06~enHHeHHorO MHCT"T~a 

:t: :t: AnepHWX HCcneAOa3HHH . 

Q) ro YCT3HosneHCI cne~y~aA C10HHOC T b nonnHCKH Hil 12 MeC Au e8 lola M3A3HHA OH~" .::r o:l 8 Kno~aA ocpecwnKY , no Ol,aen bHWH TeMaTH~eCKHH K3Te r opHAH:
>-'0 
r=: t::l: 

HHDEK[ TEHATMKA UeHa no,anHC KHo Q) 
lola rCAt:: r=: 

g I . 3 Kc neOHHeHTanbH3A $M3MM3 aWeD"HX 3HeprH~ 10 p. 80 Kon.
o:l 

2. TeOpeT H4eC K3A ~3HKa aweaKHX 3HeprH~ 17 P. 80 Kon.:s:x 
}. 3 Kc nepHHeH lan bH3A He~TpoHHaA $ H3H K3 ,. p. 80 I(on . :0 X 

:t: :0 
TeO~TH~eCKa A $1013"1(3 "M3"HI( 3HeprHH 8 p. 80 Kon.:t: :t: '.

CIl o.. \ . HaTeooahlK3 ,. p . 80 Kon.o:l Q) 
o t::l: 6. R,aePHaA cne KTPOCK DnMA H paAHOXHHHA ,. P. 80 Ken.(.) 0:;
Q) 

) . ~3HKa TA*enwx HOHOU 2 p . 85 Kon.o.. ro 
Q) E-< 8 . Kp..ore MH l(a ~ p. 85 Kon .

E-< >-. 

:t: E-< 9. "'C:I(O~TenH 7 P. 80 Kon.:s: :s: 
ro E-< 10. ASfOHdTH3a UH A 06pa60TKH 3KcnepHHe HTanb~. 


(") (.) 
 ,a3HHW . 7 p. 80 I(on. 

:t: 
II . BW4~(nHlenbHd " Ma l eMalHKd 104 leKH~Ka 6 P. 80 I(on.:s::::r 

:s: 12. 1 .._ 11 p. 70 Mon.or=: 
(... 

IJ, TC.HMKd 41M]H 'le(.Koro 3K(.nCPMM~lnd 8 P. 80 Kon.:s: 0 
:t: 

14 . Mc enc.QolldHM" lll ePll"'J( l ~n ...HAKOC1~H,:s;::t: 
II~ CP~_" ~lo.QaI'lM 1 P . 70 Kon.:s: Q) 

:::r:t: IS. JK(n~p ....e Hlan.Mall ~"]MKa "lIeo""'X peaKUMH
ro :s: _]1(104 ,1( P . 50 Kon.
np.. 3H~prMII.

(") t::l: 
:s: Q) 16. no]..~lOMK 104 ~"]"Ka l aw.. l W P . 90 Kon.:t: ,.c
CIl\O I) . TeoPH" KOH.QeHeMPOllaHHoro (.O( lO"...... 6 p . 80 MOil.(...0 
0.. 18 . MCI'lOrU,]OlldHMe pe]yn.,.To8 .. Mel OAOa 


O:>:s: ~y~aMe"lan.HW. ~3"~CKM. ooecne .ao a&H ..H 2 P . 35 1(011. 


II eMe .""'. 06nac'"J( "ayKOO 104 TeJ(MMKH:s: 
Q :::r 

19 . E,.ooOS,,'''Ka 1 p. 20 KOO .:s: ro 
:t: :a:: 
ro :s: nonn..,.a HOMeT 6w,. ~op~e .. a ( no6oro ~c,,~a Tel(~erO rOAa. 

::;, r=: 
no IIceM 80npeca _ O$Op~e",," no.Qn"CKM c ne.QyeT 06pawa l.e" II "3.Qalen.cK"~:s:\O Ol.Qen OMRM no alIpecy: 101000 MO(.Kea, r naa no'll aI'lIlT, n/.. 79.:t:>-' 
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Bunatian G.G. 1'2-84-840 
The Properties of lhe Cloudy Bar. in the Nucleilr Hattel' 

Because of the pion toode softening, t he 1'ion field of t he 
c l oudy bag in the nuclear m.1ttcr i ncrtH1SOA if the nuclea r mat
ter density increases. ThiB causes in its term the decreosi nA 
of the bag size nnd at R 8ufficiently IArne denaity of t he 
nuclear m.dium lamla to the absolute instability of the 
cloudy bar.-nuclt!ull, which means the transil.ion of t he nuclear 
matter in anotlwr nonnllclear 1'h8&e. 

Tho invostigalion has boen performed at the Laboratory 
of Neutron Physics, JltlR. 
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