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I. <PaKT<I'!eCKK ace CaOI\CTaa CKMMeTpKK, KOTOpb!e ll03aOfiRIOT a K8Koii-TO Mepe CKC-

T8M8TH3Hp088Tb COBOK ynH OC Tb 3KCnepHM8HT8RbH biX .0.8HHbiX flO aneM8HT8pHbiM '18CTKU8M 1 T8K 

HnH HHa'<e HapywaiOTCR. TaK, 3neKTpoMarH<ITHbie a38KMonellcTaHR HapywaJOT H30TOllH'<ecKyiO 

HH88pH8HTHOCTb, 3H8'<HTefibHO CHfibHee Ha pywaeTC R OKTynneTH8H MO):lenb yHHT8pHoll CHMMeT

pKH S U ( 3) renn-MaHH a -HeliMaHa/ 
1•

2 1
, 8 p8MK8X KOTOpoll oqeHb ynaqHO Kfi8CC KcpHUHPYIOT" 

CH H3BeCTHbl8 aneMeHT8pHbie 1.f8CTHUbl H p830H8HCbi. 

PacnpocTpaHeHo >-: HeHHe (eM., H a npKMep/
3

•
41 

), '<TO npH 3HeprHHX, 3H6"1HTenbHO npe -

SbiW8101UHX Mo.lCCbl BCeX tt8CTHU 1 f'18CTBYIOLUHX 8 pe8KUHH 1 p83RHtf.HR B M8CC8X flOKOSI t{8CTHU 

CT8HOaHTCH HecyweCT8eHHblMH H '<TO 1103TOMy HapyweHHble CHMMeTpHH C pOCTOM 3HeprHH 

D.On>KHbi BOCCT8H8BnHB8TbCR. 

TaK na 3TO ? 

l{To K8C8eTCH cp8308 b!X 06beM08 0 TO, neliCTBHTefibHO, npH 60fibWHX 3HeprHHX p83HOC-----------
TH M6CC '<8CTHU 6ynyT Krp8Tb He3H8"1HTenbHYIO ponb, l{TQ >Ke K6CileTCH 3cpcpeKTHaHOrO 

B38KMO.lleACTBHR, TO Mbl He BH.llHM anpHOpHblX OCHOB8HHA C'tHT8Tb1 1.fTO B HRX H8pyrneHHhle 

HHa8pH6HTHOCTH 6ynyT CT8H08HTbCH ace 6onee H 6onee TO"'HblMH npH yaenH"'eHHH 3HeprHH. 

3Ta rKnoTe3a, KaK HaM Ka>KeTCH, Hy>KnaeTCH a o6cy>KneHHH '! npoaepKe. Ha"'HeM c OKTyn

neTHOll MOnenK SU (3), a 38TeM Kp6TKO OCT8HOaKMCH H8 H30TOllK'<eCKOll HH88pK8HTHOCTH. 

2. 8 OKTynneTHoll MonenK qacTHUbi H pe30H6HChi o6pa3yiOT ceMellcTaa, npeo6pa3yJO

WHecs no HenpKaon HMhiM npencT.,aneHHHM rpynnbi yHKTapHbiX npeo6pa3oaaHHll ·s U (3). 

TaK, 6apKOHbl H ncea):lOCK8fiHpHbie Me30Hbl COCT8BnHIOT OKTynneTbl D ( 1,1), KOTOpb!e y no6-

HO npe.OCT88KTb M8TpKU8MK C Hyneab!M WnypOM 

+ 0 
I , -"-+ -"-- + K+ 

" \12 -16 (1) 

.p I• A 
---+ -- n "' rr- -L+L_ !{0 

V2 V6 V2 V6 
s- ...., _2_A 

K- Ko 2 :::. yo yo:. 'I . 

c MaTpK'<HhiMH 3neMeHTaMK .p • H q, k ( HanpHMep, .,t.!;:p , <f> 2 
• K" H T.n.) • TeopKs 

f I I 8 
npennonaraeTCH HHa8pK8HTHOll OTHOCHTefibHO yHHT8pHblX npeo6p83088HHil SU (3) 0 KOTOpb!e 

B npHM8H8HHH K OKTynneT8M B 3TOM npellC T8BR8HHK HM810T BH.Ll: 

(2) 

, rJJ.e cu
1 

-aell.leCTBeHHbie napaMeTphi, '\- 8 3 pMHT08b!X M8TpHU 3 X 3 C 

3 



paBHbiM Hyn iO wnypoM) o YHHT8pH8ft CHMMeTpHH H8pywae TCSI 1 T8K K8K qaC THU bi 1 BXO,O SI WH e 

B O.llHO ceMel!CTB O, o6na.aaJOT p a anH'IHbiMH MBC CBMH. r e nn- MaHH/ 
11 , Hei!M a H

121 
H 0Kyo 6

51 

npe.n.nonO>KHB 1 "lT O C HMMeTpKH HBpywaeTCQ MHHHMBnbH biM 06 p 830M 1 C OBMeC TH biM C H30T On H-

'19CKOA HHBBpH8HTHOCTbJO H COxpaHeHKeM CTp8HHOCTH, rrpHWnH K 3 8M e q a TenbH O A M 8 C COB O A 

¢opMyne, C XOpoweA TOttHOCTbJO OflHCbiB810LU€A: MBC C bl IT OK OSI COC T O QHHA:, BX OD.fllUHX B T OT 

HnH HH O A MynhTHnneTo 0HH npell. fl OnO>KHnH , "lT O M 8CC8 fl OK OSI npenCT8BnSI € T C SI H€ yHHT8 pH b!M 

CHHrne ToM, a e cTb cMec b yHH TB pH o r o C HHrn e T a K 3-3 KOM n oHe HT ()J OKTynneTa D (I, 1), To e o 

B MBCCOB bii! 'lneH KBK 6bi BXO.ll HT HeKHi! w n y pH OH 8 $ . x / 
3 

B CB!I 3 U c ycn e xoM Macc oeoli <j:l o pMynb i ec Te c Teeuuo npHK!ITb, 'ITO H a <j:lcj:leKTHBHoe 

B38HMO.Q.eJl: CT BH e T8K>K e €C Tb H e yHHT8pHbiA CHHrneT, a CM€ Cb yHHT8pHOPO C HH["'neT8 H 

3-3 -KOMil OHeHTbi OKTynneTa ( T,e, TBK>K e HapywaeTCSI MHHHMBnbHblM o6 pa30M), K KCCn e -

ll.OBBTh c nell.CTBHH TBKoro npe.n.nono>KeHIHt. 

3. P accMOTpKM e Ka'!eC TBe npHMepa pacceRHHe OKTy nneTa ncee.aocKanRpHbiX Meaouoe 

¢ HB OKTynneTe 6apKOHOB !/J , nycTb ¢ COOTBeTCTByeT HB'IBnbHOMY Me30Hy, a ;p_ 
KOHe'IHDMy. B npe.anono>KeHHK TO:SHOi! yuHTapuol! CHMMeTpHH aMnnHTy.aa pacceRHHR .aon>K

Ha ObiTb yHHTBpH biM CHHrneTOM. ror.aa OH8 npe .ac TaBHM8 B BH.ae
161 

A - Sp • ( ~r/I ) Sp ( -;p ¢ ) •A 1 + Sp ( ; ¢ ) Sp ( 1{1 ¢>A,+ Sp ( ~ '¢ ) ~ ( 1{1 ¢ ) A
3 
+ 

+ Sp ( ; 1{1 ¢, <f> ) A 
4 

+ Sp ( -;p 1/J </> ¢> ) A
0 

+ Sp ( -;p </> '¢ Y,) '-\ + Sp (if, 4> </> 1/J ) A
7 

+ 

+ Sp ( ~ ¢ 1/J 4> ) ~ + ~ ( ~ ¢, 1/J </> ) A
9 

(3) 

["'ll.e A 
1 

• 000 A
9 

- senHttH.Hbi, aaBHCHLUHe TOnhKO o T HMnynbCOB H cn HHOBhrx HH.D.eKCOB 

'IBCTKU. AMilnHTy.lla A (3) npe.llC TBBnSieT C060l! HBHOOnee OOLUKI! HHBBpHBHT OTIWCHTe nb-

HO npeo6pB3 0B8HHI! (2), C OC TaeneKH biX H3 1/J 
"' • <t> 

H ¢ <l>8KTH'l€C KH OK83biB8eT-

Cfl 1 'ITO HM€€TC SI nHH€Jl:H8H CBH 3 b 

Sp ( Y, o/1 ) ~ (<f> ¢ ) + Sp ( </1 <f> ) + Sp ( Y, :j, ) + Sp ( ~ :j, ) ~ ( Y, ¢ ) 
(4) 

= Sp (Y,Y,<f>'¢ + -;p.p:f,¢ + -;p.p:j,.p + -;prprp-;p + "-,p :j, .p.p + -;p:j,y,.p) • 

B CHny KOTOpo A B (3) MO)KH O OC T 8 BHTb T OnbK O B OC eM b ttneH OB o LJ.anee, H3 HHB8pH8HTH OCTH 

OTHOCKTenbHo o 6 p a w.e HHSI epe MeHH c n e .nye T, 'ITO A
8 

.n o n >+< H o 6hiTb pasH a A
9 

o T or

.a a MO>KHO nono>KHT b a (3) A = A _ o H pa6 o TBTb c oCTBJOLUifMHCSI ceMbiO a MnnHTY.llBMH. 
8 9 

npe.llC TBBneHHe BH.ll 8 (3) O 'leHb y.a o 6H O , O H O 11 03B On!IeT o60l!THCb 6e3 K03 <j:l<j:>HUHeHTOB 

Kne6w a .an11 s u (3) H npiiMO H 6biCTpo C 'IHTbiBBTb c (3) Bbipa>KeHHII a Mnmny.a .anSI 

p a311HttH hiX n p o uecc oeo EcnH npHHSITb e c T ecTeeHHYlO H onpa s.nbiB810WyJOc SI Ha ori bJTe rHn o T e -

17/ 
3 y 0KyHSI If noM e p a H!iYKB , 'ITO npH OOnbWHX 3 H e pf'HSIX BCe BMnnHTV.llbl .anH p acceSIHHSI 

x/ P a BHbiM 

H 3 D \2,2), a 333 ... uyn 10 rHn e p aapSI .llOM H 11 3 0cnHHOM o6na.aaJOT T OnbK O a~ 113 D(J.l) , s "" ,, .. 
H 3 D ( J,3J H T • .ll . 0 6cy >K .ll 8 eM Oe H a pyw e un e MHHHM a nbH O B TOM 

CMbl C n e, lfTO o nyc K 8JO T C H "wnypH OHbl ,. Bbi C Wit X n O pH D. K OB a" 
~3 

H T oil • 
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~HbiM ayn10 wnypo M ). YHKT8pH8~ C HMMeTpHSI Hapyw aeT C SI, T 8 K K8K 1.f8C TKU hi, BXOD. ~UlKe 

>LlHO c eMeiiCTBO , o6nBLl B IOT p aanH"'H biMH MBCCBMH . r e n n - M a HH/ II' HeiiM a a
121 

H 0 K y 6 i 5 ' 

a-.anonO>KKB 1 1.fT O C HMMeTpHSI H 8 pyw a eTCSI MHHHM BJl bH bJM 05p 830M 
1 

COBM eC TH bl M C H 30TO OH

:: K OA HH88pH8HTHOCTbJO H C OXpBHeHHeM CTp BHHOCTH, npKWJlH K 3B M e 1.f8 TeJ1bHO tl M8CCOB OA 

pMyne, C x o poweA T OttHOCTbJO OTIHC biBBJOllleA: M8CCbl TI OK OSI COC T O SIHKA , BX 0 ,05HUHX B T O T 

{ HH O A: MyllbTHnneT. 0HH npe.QTI OJ10>K HJ1H, '-IT O M8CC 8 TI OK OSI npe .a C T8BJ1SieT C SI H e Y HHT8 pH b!M 

<rne ToM, a ecTb c M ec b yaH Tapa o r o C HHrn e T a H 3 - 3 K OM riOHe HT l>I OK TynneTa D ( I, I) , T,e , 

VJBCCOB uJl! "1/!eH K 8 K 6bJ BXOLl HT He KH it wny pH OH a ~ . x / 
a 

B C BSI 3 H c ycnexoM Macc oaoi! cj:JopMynh i ecTe c Taeaa o npHHSI Tb , 'ITO H :.cj:JcpeKTHBHo.e 

!lHMO,aeAC T B He T8K>Ke e C Tb H e fHHT8 pH biA CHHf"'ne T, 8 C MeCb YHHT8pHOf"'O C HHf"'J1eT8 H 

3 -KOMO OHeHTbl OKTynneTB ( T,e, TBK>K e HapywaeTCSI MHHHMB/!bHbiM o6pa30M), H HCCn e 

B8 T b C Jle.QCTBHSI T8KOf"'O npea.nonO)f{eHHH. 

3. P accMoTpRM B KB"'eC TBe npHMepa pacceSIHHe OKTynneTa nceBLlOCKBI!S!pH biX M eaoa oa 

¢ H 8 OKTynneT e 6apH OHOB o/J • nycTb <{> COOTBeTCTByeT HB"'B/!bHOMy Meaoay, B 4>-
oae"'HOMy. B npeLlnono>KeHHH ~ yHHTapaol! C HMMeTpHH a M n nHTyLla pacceSIHHSI LlOn >K-

6biTb YHHTB pH blM CHHrn eTOM, f orLlB OHB npeLlC TBBHMB B BHLle/
6 / 

A • Sp • ( ~.p ) Sp ( 4. </> ) •A 1 + Sp ( ~ ¢ ) Sp ( 1/J ¢, ) ~ + Sp ( if; if; ) ~ ( ofJ </> ) A 
3 
+ 

p ( ; .p 4. ¢ ) A • + Sp ( -;p 1{1 ¢ 4> ) A
5 

+ Sp ( -;p </> ¢ .p ) ·~ + Sp (if, ¢, </> 1{1 ) A
7 

+ 

+ Sp ( ~ </> 1/J '¢ ) ~ + ~ ( ~ ¢, 1/J ¢ ) A
9 

(3) 

e A 
1 

, ... A
9 

BeJlHI.fH H bl , 388HCSUUHe TOJlbKO OT HMTiyllbCOB H CllHHOBbiX HH.lleKCOB 

CTHU. AMnnHTYLl B A ( 3) npe LlcTaanSi e T co6ol! HBH6onee o 6 wHl! HHBBpHBHT OTIWCHTenb-

n p eo6p B30BBHHii (2), COC TB BI!eHHblX K3 r/J 

, 1.{T0 HMeeTCSI J1HHeAH8SI C BH3b 

o/1 ' ¢ K ¢ ¢>8KTH1.{€CKH OK83blB8eT-

Sp ( .p o/1 ) ~ (¢ ¢ ) + Sp ( oJ/1 ¢ ) + Sp ( 1{1 j, ) + Sp ( ~ j, ) ~ ( 1/J ¢ ) 

(4) 

= Sp (1/"fr¢"¢ + -;p.pj, ¢ + -;p¢¢,.p + -;p¢¢-;p + if, J, .p ¢ + -;p¢,1{1<{>) 

: Hny KOTOpOl! B ( 3 ) M O>KH O OC T 8 BKT b T O/!bK O BOCeMb "1/!e H OB , .[l a n ee , K 3 HHB8pKBHTHOC T K 

iOC KTe nbHo o6p a w e HHSI a p e M e HK c n e Lly e T, 'ITO A Ll On >K H O 6 biT b p aaa o A • T o r-
s 9 

M O>KH O 00/!0>KKT b B (3) A = A • 0 H pa6 0 TB1'b C OCTBIOWHMHCSI CeMbiO 8 Mfi/!HTYLlBMH , 
8 9 

>eLlC T B BI!eHHe BK LlB (3) O "' e H b YLl 06H O , OH O fi 03B O/!Si e T 060l!TK C b 6ea K 0 3cj:JcjJHUHeHTOB 

1e6w a Lli!SI s u (3 ) H npSIM O K 6 b i C Tpo C 'IKTbiBBTb c (3) Bbipa>K e HHSI a Mnn HTYLl Lli!SI 

3 11H1.fH hi X n p o u e c cos . E c nu npHHR Tb ecTec T seHHy lO H o npaa.a hiB BIOllJ. y JOc SI H a o ri bi T e run o T e -

17 / 
0KyHR H n o M e p a H!f yK a I l{TQ n p H 6onbW HX 3 H e p r H HX ace 8 M I111HTV.llbl .D.nSI p acceHHHSI 

-----
x / P a aH biM ayn 10 

D \ ~,2) , a 333 H 3 

rK nep aapS! LlOM H Ka ocnHH OM o6n aLlBIOT T OI!bK O a: R 3 D(J..l) , a33 

D ( 3,3) H T, Ll , 0 6c y >KLl8eM Oe a apyweHn e M~HH MB/! bH O B T OM M 
333 

bl Cne, '-ITO OO y C K B tO T C H "" wny pH OH bl ,. B bi C WII X n op~ D. KOB 

4 

8 
33 .. H T . ,D.. • 

c ne p e 3apS1nK o H ( T H n a rr- p ..... 11 n T1 p .... [{ .. ~ + ) npe a e6 p e>K HM O M BI!b i no c p aa-

H e H H IO C 8MI1J1 H TY.il8M H y n pyro r o pacce~H H H , T O 0 ( 3 ) npH BbiCO KHX 3H e pr'HSIX C yWeC TB e H e H 

T OnbK O n e pBLIH '-lll e H . T o rn a M O >KH O c .aen8T b Oil H 0 3 H 8 '-lH biA B blB Oil / S /, '-ITO npH T O ttH O A yHH

T 8 pH OH: C H M M eTpHH 8 Mili1H T Y D. bl pacceSIHH~ BCeX M e 30H OB H 8 B C eX 6apH OH 8 X .D..On>KHbl 6b!Tb 

8 C HMDTOTH'-leC KH p8BH bl M e>Kn. y Co6oH. H e K O T Op bl e .a pyrHe BCHMilTOTHtteCKHe C O OTHOWeHHSI 1 

B btTeKaJO LUHe H 3 C Tpo r o H yHHT8 pH O H C HMM e TpHK, 6bii1H nony1..f e Hbl n oryH OB bi M, Hry~HOM B a H 

X bey " C S!Hb llHa-qa u o M /S/ a a oc HoBe T eop e M bi <PparMea a -llKaLlenecj:Ja, 

4 , n yC T b T e n e p b 3cj:Jcj1eKTKBH Oe B 3BHM OLle l!C TBKe H a pywa e T CSI MKHHMB/!bll bJM 06p B 3 0 M H 

npe.OCT8BJ1h 0 T C060 A CMeCb YHHT8pH O f"' O CHHrn e T8 H 3-3 - KOMDOH€HTbl OKTyllneTa , T. e . B 

Hef"'O BXOllHT w nypH OH a: . Q6wee B b!p8>K € HH e .an~ 8MnnHTY.ilLI B 3 TOM c ny qae II Onyyae T-

C !I nyTBM OLlH OKpBTH Oro p B3pbiBB CyMMHpOBBHH!I B O dCeX q/!eH BX (3) H 3 B M e H h l C OO TBeTc T

BY IOWHX HHLle K coa 11 a Tpo l!KK , HanpKMep, BM e cTo nepao ro c nara eMoro A 1 Sp ( ~ 1/J ) Sp (if;¢) 

c n e_ayeT BBeCTH DSITb qneHOB: 

A 1 Sp ( 1/J 1/J ) ~ ( ¢, </> 
(5) 

~ B Sp ( ~ 1/J ) Sp ( '¢ </> ) + ( B2 -;p_l: 1/J: + B
3 
~.• Y,

3 
) Sp ( 'ip ¢ ) + Sp ( ~ 1/J ) ( B

4 
~}' J + B ¢;• ¢ 3

) • 
1 " . k a ·"~ a k 

Konu"'eCTBO aeaaBHCHM biX aMn nHTYLl npH :>TOM pe3 K O a o apa cTa eT. OLlHBK O , ecnH npeHe6 p e "' b 

• / 6 / 
npH BblCOKHX 3 Heprlt SIX, no 0KyH lO H noMepBHl.J.YKY I 8 MnnnTynaMH p a cc eHH IHI c nepeaa pSJ.n-

KOil, TO 06WB!I BMri/!KTYLlB C MKHKM8/!bH bJM Ha pyw e aHeM 6yLleT HMeTb BULl (5). T o rLlB n e r 

K O Ll0KB38Tb, 'ITO B MTI/!HTYLl b l ynpyroro p a c c e SIH H!I Me30HOB H D 6 a pH OH8X 6 y LlyT C BSI 3D H bl 

COOTH OWeHHSIMH : 

3 A +A =2( A + A -
7J B n'B KB K 8 

(6) 

,llnR nK>60f"'O 6apH OH 8. J..1 a OilTHtteC KOII T eopeM bi cn e £lye T B T O 'IHOCTH T8KOe >K e C OO TH O W e HH e 

.an-sr nonHhiX ce'leHMR. K co>KaneH HJO, H a M epH Tb paccesmHe 3neKTpoMarHH TH G pa c na.aa10wero-

CSI 71 - Mea o H a H a H yKn oHe He npenc TaBnHeTC'R B 03MO.>KH biM . O.nHaKo, ecnH O IHl>KeT C'R , 1.fTO 

ceYeHHSI rr H ({ - -M e 3 0HOB H8 HyKilOHBX He CTBHOB'RTCSI 8CHMTI T OTHI.feCK if p88H b!MH .n. pyr 

.ll pyry , T O 3 T O 6yneT llpOTHB Op e YHT b , CO f"'ll Ll C H O C K838HH OMY 8 II . 3, npen, u o no>t< e H H IO 0 T O 't

H OJI yHKTBpHOA CKMMeTpHII, '-!TO K BCae T C II COOT>IOWeHHII ( 6), TO y>K e npH LlOC THrHyT bi X 3 Hep

f"'H'RX OHO He npOTUB Ope~HT Orl biTH biM ,!l8HH biM. r l onHOCTblO D H a n o rH4HhiM o 6pa30M 001ly1.f8JOT

C S1 COOTH OWe HHSl DllSI pacCeJIHH ~ 6apH OHOB H 8 6apH OH8X. 0HH 38 11H C LIB8 10TCH : 

3 A + A = 2 ( A + A_ )-; 
A... ~ Nl< ::.N 

~ A~ + A~ = 2 ( AN~ + A~ ) ; (7) 

3 A.,+ A__ . ~ 2 ( A A + A-:= ) 
. v , 1.1\ N -\ 

1 A IE + AE = 2( A ,E. + A:::::: ) ; 

n e pa oe 11 3 KO T o p biX , n o Kpa HP. e H M e p e B npH HUH:n e , n e r"f. e upo n e p UT b, 1.1 e M (6) If n un .1orH1.1-

H bJe C OO TH OW € Hif 51 .iliHI p.:l C CeH H a~ M e30H OB U 8 M e30H .JX . n o a T O p H M , '-IT O (6) U ( 7 ) C y T b 

TO lf.H bl e 8 H a n o rH M .:lC C OBO H c J; o pMyn~>t r e nn- M tJ t1 H U-H e HM .:l.H a - 0Ky 6o. 

5 



5, 06CyllHM Tenepb BKpaTue HapyweHHe H30TOnH'teCKOll HHB8pHaHTHOCTH. B03bMeM B 

Ka'teCTBe npHMepa pacceHHHe npOTOH8 H Hel!TpOHH Ha K8KOli-HH6yllb CHCTeMe C H30CnHHOM 

0 , HanpHMep, Ha a - -.acTuue unu Ha yrnepone. B npeHe6pe>KeHHH aneKTpoMarHnT-

HbTMH nonpaaKBMH nonHbie ceyeHHSI paccestHHH (HnH nonHbie Heynpyrne ce'leHHSI HnH .npyrHe 

cooTseTCTBYJOWHe xapaKTepHCTHKH ) npOTOHOB H Hel!TpOHOB non>KHbl cosnanaTb. Y'teT 3THX 
I I 1 

nonpaBOK npHBOLlHT K TOMy, 'ITO OHH MoryT OTnH'taTbCH H8 senH'lHHbl nopHLlK8 nJD (3!J-2tm1• 

T8K. K8K 8M0flHTYDbi (a TOM '·IHCne H HX MHHMbie "1.8CTH) CHRbHbiX B38HMOLl.eACTBHA H CHnb

HblX B38HMOLlel!CTBHll C pallH8UHOHHbiMH Ll068BK8MH HHTep<tJepupyiOT, npellCTaBnHeTCH lfH-
'\(In) t(ln) 

repeCHbJM npocnenuTb 3a ason10uuel1 senH'lHHhJ 'r. - q. c pocTOM aHepruu. Ecnu 
U t(l!+.) 

0 
t(ln) 

p n 

H30TOOH1.!eCK8H HHB8pH8HTHOCTb BOCCT8H8BnHB8eTCSI C pOCTOM 3HeprHH 1 TO 3T8 aenHl.JHHB 

LlOn>KHa CTpeMHTbCH K HynJO, nposepKa Tpe6yeT H3MepeHHl! C nonynpoueHTHOl! TO'lHOCTbiO, 

cyweCTBYIOWHe Ll8HHbJe CnHWKOM rpy6hl, 

AHanorH'!HbJe H3MepeHHH MoryT 6bJTb nposeneHbi H nnH pacceHHHH + 
"- H " 

30HOB Ha Hllp8X C H30CnHHOM, 0nHaKO, ecnH B 3TOM cnyqae OK8>KeTCH cnpasennHBOl! 

-Me-

·:·· /9/ 
8CHMOTOTHl.J9CK8SI TeopeM8 noMep8Hlf.YK8 0 paaeHCTBe Ce\19HH A LI8CTHUbl H 8HTH'J8CTHUbl

1 

TO 3neKTpOMarHHTH bJe HapyweHKH 6yllyT 38ByanuposaHbl , nocnenHee B OC06eHHOCTH OTHo-

- + CHTCH K paccestHHlO 11 - H T7 -Me30HOB H8 npOTOHBX, .nnR KOTOpOrO yKB38HH8H TeopeM8 

o qacTHue H aHTIP.J:BCTHue c n e.nyeT H3 ·aHanHTH"'HOCTH. Bee >K~ ue HCKniOqeuo , l.JTO npH .noc· 

THrHyTbJX aHeprHHX cyweCTByiOIUee p83RH1.fKe B Ce'leHHSIX TT-- H 11 + -Me30HOB MO>KeT 6bJT~ 

CBH38HO C 9neKTpOM8rHHTHbiMH B38HMO.OeACTBHHMH. 80 BCHKOM cnyqae, BOnpOC 38Cny>KH-

saeT o6cy>KLleHHH, 

AsTop Bbipa>KaeT HCKpeHHIOJO 6naronapHOCTb 3a none3HbJe H KpKTH'teCKHe o6cy>K,ue

HHH B.r. rpHWHHy, HryeHy BaH Xbey, n.B. 0KyHJO, . M.J.1. nonropeuKOMy, J.1.51. noMe

paH'IyKy, n.]l. Conosbesy' II B.M. WexTepy. 
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PyKonHcb nocTyn11na s 113LlaTenbCKHll oTnen 
17 M8pTa 1964 r. 
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