
~ 

!!~'"• GUE~50 

06bE.UHHEHHblt1 HHCTHTYT 51.UEPHblX HCCJlE.UOBAHHt1 
IIAbOPATOPVIH TEOPETVIYECKOH ¢VI3VIKVI 

B.B. nallJKeBH'I 

P-1563 

MI-IOrOKPATHOE KYnOHOBCKOE B03EY>K.UEHVJE 
BPALUATEnbHbiX COCTOHHVJH 

HEAKCVIAnbHOrO Y.ETH0-LJETHOrO 
ATOMHOrO H.UPA 

' I 

rr I 
v;. 

.[ly6Ha 1964 



U?J, A1t tt£1. &, • f':t· Jftlf; 
c 3 '-t~ 1U A/J. . -0 _-i?.. 2330/I np. 

namK81Hi1lt B. b. 
MaoroiCpaTaoe Kyn 

HOBCK08 B036~p
Jl'Y6H8 , 1964 

\ 

!J! 

,., 

;:r''~ 
~· 

li 
I 

:~ 
/~.·: 

.YjJ 
.~r .. 

··, 
,/1 
\' 

~ 

~ 
~ 
~ 
~ 

B.B. nawKeSH'I 

P-1563 

MHOrOKPATHOE KYnOHOBCKOE B036Y.>K,LlEHV!E 
BPAW.ATEnbHblX COCTOHHV!~ 

HEAKCV!AnbHOrO '"IETHQ-'"IETHOrO 
· A TOMHOrO H.LlPA 

i' ,' 

. , . 
....: ....... , ...... . - .. ,.. 

Hanpasneuo e >Kypuan 
•VJaeecTHSI AH cccp• 

........ -.. , 
... \ ~ 

'' .... - ~ 

,Lly6ua 1964 

---~-~-__,.,IIJ!II,IIliiiJI,..Jl.. 



....... ·' 

,-;,., 
'~ '• 

\''I r 

;._ 

--

.;··- -;: ~ ,. 

' ..... ).:\ 

88e.aeaae 

8 nocne.llHee 8p9MR SKCnapHM9HTbl no MBOi"'oKpaTHOMY. K)'IIOBOBCKOMY 8036y~AeHHle) 
8TOMHbiX R.ll9p npHo6peTaJOT ace 150llbW99 31Ul'19HH9. Os11 n0380111110T KIIK H3)''111Tii CBOICT88 

pailee OTKi;lbiTbiX yp08H9it 1 , TaK H OI5Hapy)!(H8aTb H08bl9 yp08HH 1 B036)')!(Jl8HH9 KOTOpbiX ,8 . 
napBOM nopH.llK9 T90pHH B03M)'lll9HHH 3anpelll9HO, 

TeopHH MHoroxpaTsoro xynoso8cKoro 8036y)!(tr.eHHR, pa3BHTas Anb.aepoM H Yas're-
/1/ . . \ -

pOM' 
1 

npHM9HHllaCb HMII .llliR HCC119.llOBaHHR apalllaT&llbHblX COCTOIIHHit aKCHallbHO-CHMM&-" 
, . . /2/ . 

TpH'IHblX R.ll9p H 8H6paU~OHHbiX B0315)')!(Jl9HHit ccpepH'19CKIIX H.ll9p. 8 pai50T9 T90pHII o6ol5.-

llla&TCII Ha cny'lalt HaaKCHallbRbiX '19TH0-'19TRbiX aTOMHblX ll.ll9p1 .llllll OnHCaHHII KOTOpbiX 

npHM9HR9TCII MO.ll911_b Jla8bl.llOBa-¢H11Hnno8a, 8 .llaH!fOit 'pa150T9 .sepORTHOCTH ,K)'liOROBC.KOf'O 
. /2/ 

B036)')!(Jl9HHR ll.llpa nps paCC8RHBH Ha3a.ll lfaneTaiOlll9.ll 'laCTHUbl 1 II~HCII9RHbl9 8 1 ac• 

!J01lb3)'10TCII .llllll 8bi'IHC119~HR Jl\HcpcpepeHUHallbHOf'O R ROIIHOf'.O C9'19HHR B036)')!(Jl9HHR llp8llla

T911bH0f'O cneKTpa HaaKCHallbHbiX R.ll9p. 

noxa3aH0
1 

'ITO B.036)')!(Jl9HB9 OCHOBHOit apawaTellbHOI noliOCbl cna15o 3a8BC~T OT napa- 1' 

M9Tpa y 
1 

xapaKT9pH3)'10lll9f'O H9aKCBallbHOCTb ·cpopMbl noaepXHOCTH ll.apa. Jlacpcpep!'!IIUH811b

B09. H n'onsoe C9'19HHll B0315)')!(Jl9HHll aHOMallbHOf'O ypOBHII cnaaa 2 C)'lll9CTII9HHO. 38BHCIIT 
/3/' ' 

oT· y • Pe3ynbTaTbl CP.aasaaaJOTCII c npe.acxa3aHHIIMH Teopaa B03MyllleHHII H Bbi'IHCJiella-

II.MB nonlfOf'O C9'191fHH apawa'rellblfbiX COCTORHHit aKCHallbHO-CHMM9TpH'IHOf'O R.llpa, npOBa,tleH-

. /4/ 
·llioiMH rpaeT3epoM, XyeepMaHOM H BepHCTeltHOM • 

~eTO.ll pac'leTa .aaeTCR 8 nepaoM naparpacpe. Bo BTopoM naparpacpe npHBO.lliiTCR 

'1Hp119HHbl9 pe3)'11bT8Tbl, 

a 1. Bbr'IHcneaae 8aposTHOCTH MlforoxpaTiforo Kxnolfoacxoro ao36Y)!(JlaHHII 

898KCB81lbHOrO ll.llpB· npH npOB3BOllbHOM yrne paCC8RRHll B8119TaiOlllHX 'IIIC'rl!U 

. 8pBlll8T91lbHbl8 COCTOIIHHR H98KCH81lbHOr" R.llpll ODHCbi81110TC'\ .corniiCHO MO.ll911H 

;0.aBbl.llOEHi-¢Hlii!DDOBB, BOIIHOBblMII cpyHKUHRMH 
\ 

II . 1 J J 
l [ D + ( •l) D l , 

IIIC • lloK 
'I''' • I a (I,) [ .,...,.--,2,....1_,_+--x-1 

II K ~· K 16 ITJ (1+ ljKO) 
K '19TH09 J 

(I) 

rzie I -· cnaH s.apa, r -HoMep cocTORHHR co cnHHOM I , D,x - o6ol5weHHas cc:PepH'Iecxall 

cpyHKUHII. KoscpcpaaHeHTbl aK(]r )npH8e.lltaHbl a pa6oTax .llaabl.llOBa H ¢ununnoa/
51 

8 

.llaBbl.llOBa H PocToecxor/
61
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121 
8 npHOnH)I{eHHH yJJ.apa, CornacHO , BepOSITHOii:Tb nepexOJJ.B llJJ.pa H3 OCHOBHOI:'O •CO-. 

<! 
CTOHHHH CIIHHB 0 B 'B030Y)KJJ.eHHOe COCTOSIHHe C KB8HTOBblMH 'IHCn8MH .'t HMeeT BH,[:\: 'if 

2 
p 
Jt 

=(2]+1)!. I AI 
Mil: 

a ( Jt) I • 
M II: II: 

3JJ.eCb HHTerp81jbl A I 
Mil: 

npeJJ.CT8BnlliOT COOOJI OOOOUleHHe eenH'IHH 

cnyqaJI H98KCH8nbHOI:'O llJJ.p8, 

A I = y 2 
Mil: • 

I 
r D M« r e ~ e 2 o, J, s J 

art ·r l+ s«o> \\ 

S"' ellp l-2iq..:[ a:>s 2 9 -llo3+>..sin 2 0 a;,·s29-
""9"t' ) 1 2 $ 

- 11 sin 2 () 2 oos 29
1 

- >..11 ( 01s 29
1 

cn·a 2 9, ( 1 + 01s 2 9 
2

) 

-2sin29
1 

sin20
3

oos9
2

) 11; 

•AIM 

q = q (6) cos y • q (9) =q ]
20 

(8).; ]
20 

(tt), 

>.. ·= '' r I..; 3 II= ]
22

(9)1]
20 

(9), 

Ill 
r:. 

(~) ' 

H8 

(3) 

(4) 

(5) 

(6) 

I:'JJ.e q - 6eapa3MepHbiJI 118p8MBTp, 38BHCllWHll K8K OT BHyTpeHHHX CBOJICTB RJJ.pa, T8K H OT 

Ill ' 
ycnoBHll B030Y)KJJ.BHHll, J - op6HT8nbHble HHTerpanbl , e · yron OTKnoHeiiHll HaneTaiO-

well 'IBCTHUbl. CxanllpHoe nponaeeJJ.eHne 6epeTcll e npocTpaHcTee yrnoe 3l!nepa, onpeJJ.enl!IO

UlHX opqHT8UHIO CHCTBMbl KOOp.qHH8T1 )I{BCTKO CBSl38HHOl! C llJJ.pOM, OTHOCHTenbHO na()opa

TOpHOl! CHCTeMbl: 

( ... 4l) 
2Tl It 211 • 

,. f d01 f d 0 sin 8 f dO 'l' 4l 
0 ~ 2 0 J 

TaKHM o6paaoM, Bbi'IHCneHKe eepollTHOCTH nepexoJJ.a CBOJJ.HTCH K Bbi'!HcneHHIO KHTe~ 

I IV 
Ppanoe A • MeTOJJ. Bbi'!HcneHHH sTHX eenH'IHH npH 8 = rt ( T,e. 11 = 0 ) Kano>KeH e • 

MK I 

'-1To6&I Hal!TK npHonH>KeHHoe Bbipa>KeHHe JJ.nll A MK npH 8 I tt , paano>KHM S e pnJJ. no 

CTeiiBHSIM. II , npeJJ.B8pHTBnbHO npeJJ.CT8BHM (4) B cpopMe: 

I:'JJ.e 

-- 2 2 
S = S

0 
Slip I iy8/3 q$cpll [ D

20 
+ D_

20 

+../3!2').. ( D2 
+ D 2 

22 2•2 
+ D2 

•22 

S0 "' S I 11 =0 

+ D' 
•2·2 

J I I , 

Tenepb paano>KeHHe A' 
MK 

B pHJJ. 11pHHHM8BT BHJJ.: 

4 

+ 
(7) 

~ 

,J 

v'T A' 
MK 8rt 2 (1+6 ) 'f. 

I ( ; ,f8Jr q 9<tx.b v t 
h= IMI 12 n! 

X 

.rr:o 

X ( D
1 

, s 
IIIII: 0 

D
2 

+ D
2 

+.;::i/i>.[ D2 +D2 +D 2 +D2 J In ) , 
20 •JO 22 2•2 ·22 •2•• 

CyMMnpoeaHn.e 8 ( 7) HS'IHHaeTcn c 

npona.ctaiOT B cHny opToroHanbHOCTH D 1 

MK 

n = IMI/2', H6o see cnaraeMble 

s 
0 

I D 2 

20 

H 

+ D' + ,fJiZ >. [ D2 + D 2 + D2 

•20 22 2•J _,, 

n 
+ D 2 I I . _,_, .. 

(8) 

II pH n <fMif2 

CneJJ.oBaTenbH0 1 npH 11 ... 0 A I CTpeMHTCll K HYIJIO He MeJJ.neHHee, 'IBM 11 l1111/ '• 
Mil: 

B npnno>KeHHH A noKaaaHo, 'ITO 

J 111/2 I 
A 1(11) •(-1) A (-11), 

MK /IlK (9) 

noaTOMY B pHJJ.e ( 6) nonaJJ.aiOT cnaraeM&Ie c '!eTHblM (He'leTHblM) n , ecnH ·.ll/:1 He-

'!eTHO ( '19THO) • 8 CBH3H C 9THM aq,cpeKTHBHbiM napaMeTpOM paanOmeHHll RBnlleTCSl 

( VT!J qacp II J ~. 

8 H8R6onee HeOI!8I:'OIIpHRTHOM Cl!yqae, KOI:'JJ.a J (8) JJ.OCTHI:'89T M81(CHMyMa, 9TOT 
. 2 22 ' 

napaMeTp npH6nH3HT9nbHO paeeH 0,004 q • 0TCIOJJ.a BHJJ.HO, 'ITO Bbi'IHCnllH B9pOHTHOCTH 

B03~Y>KJJ.9HHH npH q < 5 , MO>KHO OI:'p8HH'IHTbCll nepBblM HeacqeaaiOWHM qn_eHoM pRlla. .. 
0THOCHrenbH8H OWHOKa npH 9TOM M8KCHM8nbH8 llpH ManbiX (} 

1 
H60 Hynei!>Oe no 11 rtpH-

6nH>K6HH06 CTpBMHTCll K HyniO npH () ... 0 • 

BepoRTHOCTb eoa6y>KJJ.eHHll epawaTenbHbiX ypoeHell c '!eTH&IM nonH&IM MO'MeHTOM J 
oTnH'IHa o:r Hynn e HyneeoM npn6nn>KeHHR no 11 npH 8-/0 • B aToM cnyqae p . aa-

BHCHT OT yrna pacceRHHH () 

BHJJ.e: 

p 
Jt 

3TO T8K H83bi889MOe • q(8) 

Jr 
TOnbKO 'lepea Q scp , 'ITO MO>KHO 38nHC8Tb B CneJJ.yiOUlbM 

(q8)& P (q(O), rt). 
It ( 10) 

-npH6nH>KeHHe• • 

PeaynbT8Tbl Bbi'IHCneHHll JJ.HcpcpepeHURMbHoro H nonHoro ce'!eHHll e STOM npH6nH>Ke-

HHH npHBOJJ.llTCH B cneJJ.yiOUleM naparpacpe. HaliJJ.eM 11BHbll! BHJJ. nonpaBKH K p ( q(8), It), 
J.t 

KaK cneJJ.yeT H3 ( 2) H ( 9), P
1 
t- 'IBTH8ll cpyHKUHll 11 H noaTOMY nonpaexa KBSJJ.paTH'!Ha 

no 11 • B Hee MoryT BXOJJ.HTb TOnbKO A' H A' , H6o eenH'IHHbl A' c !All > 2 npH 
niC '1K 2 · MIC 

, nponopuHoHanbH&Il! I 11lM I,. I , T.e. nopRJJ.Ka BhiWe M8nbiX II JJ.BIOT BKnaJJ. B p ,, 
BToporo. TaKHM o6paaoM1 nonpaexa K eepoHTHOCTH nepexoJJ.a. npHHHMaeT BHJJ.: 

5 

:._. _ _:_.~._j__--'---' 
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P (qfll-1> (q(fll,r)• 
/T IT 

,, J h 
]T 'l .: 

) 11) C1' 

r.ne 

BenH'IHHbl 
I 

CJIJC 

• 
h 

1
, • f 8/.11 ( 2J + t1 ,, [ - 2 Re. I ! A 1 f 1{((1), rr .l >< 

}IUC' O JC 

X AI 
ox·-

+I! 
jlt 

fq(fi~rr) aJC(Jr) 

I 

cil • Or J I + 
OJC 

0• J I 2 
I . A r q(8J, .• J c1 

OK Zit 

i.\ 

( ]r) , He 3/JBHCRLUHe OT q , onpe,neneHbl B npHIIO)K9HIIH 8, 

BepoRTHOCTb soa6y*aeHHR ypo8HeA c He'leTHbJM ] HC'leaaeT 8 "'q(8) 

( 12) 

>K9HHH'. :3TO cneayeT H3 TOro, 'ITO (D 1 
, S) o6~8tll8eTCH B R)'Rb npll He'leTHOM 

/2/JIJC ·, 

-npll6nn

/ . 
ecnH nH6o !J , nH6o l( pa8HO ayn·JO • BepoHTHOCTb 8o36ylKa&HIIH ypoBHH cnaaa 

nepsoM HeHC'l938JOtlleM, Dp116RKlKeHIIH nO&TOM)' KB8apaTK'IH8 no Jl 

P, ( q, 6) = ( 56,/.3>( q .. Jl) 2
] :£ ( 21 + 1 )( t.;J , X 

&cP J•J,4 

X [ y;3 ,\ ( .32J ) A I ( q(8J 'rr ) + 
2·20 00 

+ ( .321 
ZJ-2 

AI 
OJ 

(q(8),rr) + 

+¥312 .\ ( t32i 
2 2·4 

J 

A 1 (q(8),tt )1 I 
0_4 

K HM&eT Blla: 

3 B 

(IS) 

rae acnonb3osaabJ o6oaaaqeHHSI Baraepa an11 KoaqxpauHeHTOB Kne6ma-)l(opaaaa, npHse

aeHHbJe S pa6oTe :3aMOHaca
171

, 

8 2, .!lHcptf!P9HilH8nbHOe H nonaoe C9'19HHSI, 'iacneHHble peaynbT8Tbl 

HaAaeM .nHqxpepeHUIIIJnbHOe H nonaoe ceqeHHR MHoroKpaTHoro KynoaoscKoro soa6ylK

.neHHR, HCnonb3yR npH6RH)K9HH09 Bblp8)KIJHH9 ( 10) ana sepORTHOCTH nepexoaa 

du (q8) : P (q(8), tt) du , 
IT JT R 

( 14) 

rae du 11 - ce'!eHHe peaepc:PopaoscKoro pacceRHHR. 

6 

' ' 

. 

; ~ ;... 

nonaoe ce'l&HHe nonyqaeM HHTerpaposaaaeM .( 14) no seeM yrnaM pacceSIHHSI.Han&'ra.jO

tlleA 'IIJCTHilbl 

ft. 

ujr J q) • 11 a 2 f 
0 

PJT (qf8) I,) 

·sin 3 8/2 

Heo6xoaHMble anSI Bbi'IHcneHHR 

1 nonaposaHH&M Ta6nHubl ~, ( q11) 

du 
/2/ 

3Hiii'J9HHII 

~ .. fJ/2 d8. 
(16) 

p 
IT ( q(8) 

1 
" ) nonyqanHcb HH'!'ep• 

PeaynbTBTbl pacqeTos no cpopMynaM ( 14) 11 ( 16) npe-acTasneabl' cnnoLUHbiMH Kpasw

MR H8 pHC)'HHiiiX 1-4 K '5-6 COOTB9TCTBeHHO, KpoMe TOro, HIJ PHCfHHiiX 8-4 nyHitTHPO,I\C 

H3015palK&Ha 31i1BHCRMOCTb aHcpcpepeHUHIJRbHOI'O C9'19KHSI B036y3CaeHRR BTOpOrO ypoBHH Cllll• 

HIJ 2, nony'leHHSR B nepBOM nopaaKe T90pHH B03M)'LU9HHII (s llpRI5nR~9HKH yQapa).~Kac.,;, .'. 

KaaHOe B0315y>Ka&HH9 '19p93 neJ)Bb!JI ypOB9Hb CnHHIJ 2 np11 8TOJ\I He )''liiTbiBanocb,' 

Ha npeacTa~neaHbJX rpac:PHKos sHaao, 'ITO npa onacaaaa. PaeceHHHH aa 6oni.wae 

yrnbl T&OpHll B03111)'tll&HHSI aa&T OWH6Ky T&M 60RbLU)'I00 '18M 150nbLU& H9liiHCH8nbHOCTb' aapa•:· 

npH MllllhiX 8 OWH6K8 0 BHOCHMiilll • t(8) -npHt5RH)K&HHeM•, M&KCHManbHa, B &Toll oG,-. 

nacTH yrnos npa pacqeTax aHc:Pc:PepeauHan~oaoro ceqeuas MO>KHO nonb3oaaTbCH Teopael· · 

803M)'W&HHll, 

8 DORKO& C9'l&HHQ • q(8) -npH6RH)KQHHe• H& 81lOCHT t5onbLUoA OWHI5K11
0 

T8K KIJK. JlBIP

cpepeHJXR~RbHOQ C&'I&HH& aaeT 8KR8a 8 nonaoe C&'I&HHQ C B&COSWJ\1 MHO)I(RT&R&M ·am 8 
0 

OCnal5naJOLUHM 388HCHMOCTb DORHOI'O C9'19HHH OT DOSeaeHBH l:tBcpcpepeHJXH8RbHOI'O C8'18HHH 

~pR M811b1X 1l'RiiiX, Tax, IIOIIH09 Ce'l&HH&, p8CC'IHT8HH09 8 TeOpRR B03M)'LU8HHR c HCDORb.80'" 

88HH&M •q (6) -npll6niilKeHH8M•, OTIIH'l88TCH 88 t5onee, '18M B8 6% OT DORBOI'O. C&'IQHHH
0 

Sbi'IHCII&HBOrO 15&3 HCDOIIb3088HHH STOrO npat5RH)K8HHH, 
.. . 

' .' ~· 

Ha pHCYHKIIX 5-6, KpOM& nonHOrO C&'I&HRH MHOI'OKpiiTHOrO lt)'IIOHOBCXOI'O 80315)->Kae

HHH H98KCH811bHOI'O aapa, H8B9C&Hbl p93)'11bTIIThl 8HIJROrR'IBWX p8C'I8TOB ,!l'nll IJ_JCCRMbHOI'O 

Hl:tpa, sbmonxeliHble lpaeTaepoM, XyaepMIIHOM a SepxcTelbloM
141, Kpaa.a>Je, npeLtcTasnliJO-

. · . o/4/ o 
LURe C8'18HHSI 80315)'lKl:t&HHH nepaoro ypOBHR CDRHII 4 H8 pac, 6 npa 1' •Q H y •10 I 

COBDaaiJJOT 8 npeaenax TO'IBOCTH 'lepT&>K8, npa y .• 0° -peaynbTIJTJll T&OpRR an& H88Jt

CH811bHbiX saep DepexoaaT 8 COOT88TCT8YJOLUH8 p83)'RbT8Tbl T&OpHH IJKCHIJII~hiX Hl:t&p, 

38SHCHMOCTb DOIIHOrO C8'19HRH OT D8p8M&Tp8 q , l:t8888MIJH T&Opaell 803M)'LU8HHH 

(s llpHt5na>KeHRH yaapa), HaHeceHa ua pac •. 5 a 6 nyHXTRpHol Kpaaol. llna Bbi'!Rcneuas 

IIOIIHOrO C&'I&HHll B0315)')Ka&HHH nepsoro ,ypOSHH CIIRHIJ 2 BCDOnb.aOBBlliJCb· Ot5bi'IH8H .cpopMy

na T&OpBR B03M)'LU&HBH/S/: 

u• 11 (() .. 21) •( t1,.
8 

)
11 a·• B ( E~0 .. 21)1•1 (~ (16) 

• 0, CBO 1 , a 2 
q 2 6 ( E 2; 0 .. 21), 

7 
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/ 

r.oe 6 ( E. .:1; 1• .. 1'•'} - npnaeaennaR a_epoRTHOCTb aneKTpOMarHHTHoro nepexo.oa us 

COCTORHIISI 1 f B COC'rORH.H9 1'r'· B 9.011HHU8X 
82 

Qo
2 

• Bos6y)l(.oenRe nepaoro ypoBHR 
16, 

CtiHHa 4 paCC'IHTbiBanOCb 80 BTOpOM nopR.OKe T90pHH B03MYlll9HHR no cpopMyne 

u· (0+1r)a0,0272a"2u (0+21)u (21+1)= 
B2B2 B2 82 

= O,OOO?QJ rr a' q' b ( E 2; o .. 21) b ( E 2; 21 .. } r) 
/-

1\ 
l) 

(17) 

np11 1 =.4, r= 1 • 

nonnoe C8'18HH8 B036y)I(.09HHR ypOBHR 1 = 2 , f = 2 B TeOpHH B?3MYlll9HHR Bbi-

'IIICnRnOCb KaK B nepBOM nOpRAKe, T,e, no cpOpMyne ( j6) (nyHKTIIpHbl9 Kp11Bbl9 Ha p11C,6), 

TaK 11 c y'leTOM KacKa.onoro nepexo.oa, ceqen11e KOToporo pacc'IIITbiBBnocb no cpopMyne (17) 

np11 1 = 2 , r = 2 , VIHTepcpepeHUHOHHblll 'lneH He y'IH'fb!BS'BCR, 3sBHCIIMOCTb CyMMbl 
0 0 I 

q np11 y •10 II y a20 !f306pa)l(eHa WTpux-nyHKTHpHOll KpiiBOll a + a OT 
B2 B 2 82 

na p11c. 6. 

Q 

0' 

/ 

VIs npe.ocTaaneHHbiX pesynbTSTOB BHAHO, 'ITO rpaHIIUbi npiiMeHHMOCTH Teopnn aosMyme• 

Hill! t!pll onHCSHHJI B036y)I(Jl9HIIR OCHOBHOll Bp8lll8TenbHOll nonOCbl He8KCH8nbHOrO H 8KCH8nb

HOrO RAep COBn8.0810T, nonnoe C9'19HHe B036y)I(.09HHll SHOManbHOrO ypOBHR CnHHS 2+, pac

C'IHTSHHOe no T90pH11 B03MyllleHHR, 38M9THO p8CXOllHTCR C TeOplleA MHOrOKp8THOrO Kyno

HOBCKOrO B036y)I(AeHHll npH q > ( 1,5-2) • 

•. 
3aKniO'IeHHe 

Mo)I(HO OTMe1-HTb cne.oyiOllllle oco6ennocTH a noae.oenHH ce'leHKll MHoroKpaTnoro 

KynonoacKoro aos6y>f1.oeHHR, Bo-nepBbiX, ypoanu ocnoanoll apamaTenbHOll nonocbi cna6o 

saancliT oT y • Y'leT neaKcnanbHOCTH ne .oaeT saMeTHbiX OTKnoneHHll OT npe.ocKasannll 

Teopnll, pasanToll anll aKcnanbHbiX g.oep. Bo-aTopbiX, ceqenne aos6y)l(.oenHR anoManbHbiX 

ypOBHell, B 'laCTHOCTH, ypOBHR 1 a2, f •2 'IYBCTBIITenbHO K 113M9H9HHIO y • VlsMepRR 

aTo ceqenKe aKcnepHMeHT&nbHo, MO)I(HO onpeaenHTb neaKcnanbHOCTb R.opa, ecnn aKcnepn

M9HT t!pOBO.OKnCR B .TBKHX ycnOBHRX, KOr.OB C llOCTaTO'IHOll TO'IHOCTb!O MO)I(HO rOB\)pHTb 0 

npHMeHHMOCTH npu6nH)I(eHHR y.oapa. B-TpeTbHX, c HsMenenneM yrna paccel!HIIR npn cpHKCH-

pOBSHHOM q llnH C H3M9H9HHeM q t!p,H cpHKCHpOBBHHOM (J MenReTCR xapaKTep saan-

CHMOC l'H C9'19HHR OT y , 3TO HSH6onee HBrnR.OHO BH.OHO H3 pHCyHKa 4, npH Manb!X (J 

C9'19HH9 pacceSIHHll, paccMaTpHBBeMOe KaK cpyHKUHll y , HM99!r MaKCHMYM npH y W 20°, 

a npn y .. 0° H y .. 30° cTpeMIITCR K nyn10. TaKaS! )l(e ·saaiiCIIMOCTb cneayeT 113 TeopHH 

B03MYlll8HIIR, KOTOpBR cnpaae.onHBa B STOll o6naCTII yrnOB pSCC8RHIIR. C pOCTOM (J 38811-
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CHMOCTb MeHReTcR', 'ITO Bblpa)l(aeTCR B nltp9C9'18HHII KpHBbiX, COOT8eTCTByiOllliU( p83Hb1M, y 

npH 0 ;;; rr. MaKCHMYM B Ce'leHI!II .OOCTHraeTCll npH Y ;;; 30° , 1'BKHM 06p830M, B yxa-

saHHblX npe.oenax ceqeuHe CTBHOBHTCR MOHOTOHHOll cpyHKUHell 

B9CTHOMy Ce'leHHIO MO)I('HO OllH03Ha'IHO onpellenHTb y 

y H, cneaoaaTenbHo, no ua-

CneayeT oTMeTHTb cna6y10 saancnMoCTb OT ' y ll11cpcpepenuuanbnoro Ce'leHHR aoa-

'6y)I(JleHHSI YPOBHR· CtiHHS 1 a6, r a I npK q •2. KpHBble, COOTBeTCT6)110lllKe y •10°,' 

20° H 30°, B npeaenax T~'IHOCTH '19pT8)1(a CnHBaiOTCR B OllHy, 

B saKniO'Ienne aaTop C'IHTaeT caonM npHliTHb!M aonroM BbrpasHTb 6naroaapnoCTb 

upot!Jeccopy A,C, jlasblllOBy sa tiOCTOllHHblll HHTepec K pa6oTe H U9HHbl9 KpHTK'I8CKH8 3aMe

'laHHR, AaTop TaK)I(e 6naroaapen Ka,Peape MaTeMaTHKH ~H3K'IecK<:>ro. cpaKynbTeTa Mry H 

Bb'rqucnnTenbHOMy uenTpy MrY sa co.oellcTaue H nOMOlllb ·!!PH pa6oTe na aneKTponnor-cqaT-

HOll Bbi'IHCnHTenbHOll MSWHHe, 
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Pac. I. LlacpcpepeHuaanbHoe ce'leHae MHoroKpaTaoro KynoHoecKoro 

B036)')KJl9HHR epaiUaTenbHoro cneKTpa aeaKcaanbHoro sapa 

B 9llHHHU8X aa B 38BHCHMOCTH OT yrnA p8CC9RHHR 6 • 
B Kp)')KK8X Jl8Hbl 3H8'19HRR ,, B036)')KJl89MOr'O ypoBHR. 

lJ.nR K8)KJlOr'O f r npHB9Jl9Hbl KpHBble npH pa~nH'IHbl~ 
3Ha'leJIKRX napaMeTpa ~eaKcaanbHOCTR y ·: 2-10 , 4-20 , 
6- 30 . napaMeTp q -2. KpHB8R J •2, r - I Jl8H8 B OTHo
CRTenbHOM MacwTa6e 10: 1. 
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Pac. 2. To >Ke, 'ITO H Ha pac. I, npa q•-4. 
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PKc. J. !le¢¢epeHunanbHoe ce'!eHne MHoroKpaT~oro KynoHOBCKoro 

BOa(ly)f(LJ:eHHSI BTOpOI"O ypOBHll CQHHB 2 H88KCH8QbHOI"O Hllp& 

B eLJ:HHHUBX 8 J B 38BKCKMOCTH OT yrna p8CC8HHKSI (} • 

npKBBlleHhl KpHBhl9 npK gaanH'IH'8X 3H&'I
0
8HKHX 'bap&MBTJlB 

H88KCK8QbHOCTH y : 1-5 , 2-10 , 3-15 , 4-20 , 5-25 , 
6- 30° • nap&M8Tp q ~ 2. nyHKTHpOM HBHBCe'Hbl peaynbTBTbl 
TBOpKK B03MyLUBHKH. 
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nonHoe C9'19HHe MHOroKp8THOro KynOHOBCKoro 803 6y:l1Ul9HHR 

spamaTenbHoro cneKTpa HeaxcaanbHoro R.apa 8 e.aHHKuax rral 

8 a&BHCHMOCTH OT napaMeTpa q • B xpylKxax .a&Hbl 3H8'1aHHH 

J r • .llnR KalK.aoro J r npHse.aaHbl KpH&bre npa ~83nH·'IHblx 
3H8'1aHHliX napaMaTpa H98KCH8nbHOCTH y : 0-0° I I, J-)(}0 , 

2-20°, 3-30°, nyHKTHpOM H8HecaHhl peaynbT8Tbl TaOpHH 
803MYill9HHSI, 
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Pnc. 6. nonuoe C9'19HHe MHOroxpaTHOro xynoH08CKOro 8036y>K.aeHHR I 

8pamaTenbHoro cnexTpa ueaxcaan&Horo R.apa 8 e.aauauax "a 
8 388HCHMOCTH oT napaMeTpa q • B xpy>Kxax .aau&r aHa'leHHR Jr. 

npH891l9Hhl KpH8b!9 UpH Cne,ay!OlUHX 3H8'19HHRX U8p8M9Tp8 

ueaxcnanbHOCTH y : 0-0° 141, 1-10°, 2-15°, 3-20°, 
4-25°, 5-30°, nyHKTHpOM H8H9C9Hbl peaynbT8Tbl 8 nep80M nopSI.aKe 

TeOpHH 803MYlll9HHR;y = 1J0 -la H y=2J0 - 3a. 
illTpax-nyHKTHp - cyMMa ceqeuHll npSIMOro H xacxa.auoro 8oa-

6y>K.aeHHSI '19p93 nepBblll yp089Hb CUHH8 2, Bbl~HCneH~biX B TeOpHH 

B03Mylll9HHSI, UpH'I9M napaMeTp Y paseH 10 H 20 l!nSI KpHBb!X 

1 b H ,3 b 0 C OOTB9TC TB9HHO, 


