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1. 8 HBCTOS!lliee BpeMSI HMeiOTCSI AB8 B03MOlKHblX KBHAHASTa HB MeCTO 

aeeHToro rrceeaocKanHpaoro Meaoaa: X 0 
(960)..-u E (1420)-Me30Hbi. Ilpose

aeHHhil! B I 1 I aaanHa rroKa3biBaeT, 'iTO aapyweHHaH CHMMeTpHSI SUw(6) oa

HoaHa'iHO Bbi6upaeT E-Meaoa x). IloaTOMy HHTepecao rrony'iHTb apyrue xa

paKTepncTHKH E-Meaoaa. B aacTOS!Wel! pa6oTe oueHHBaeTCSI qacToTa pO>KAe

HHSI E-Me30H8 B KOIIIIHHeapHb!X Me30H-68pHOHHblX CTOIIKHOBeHHSIX, T.e. pac

CMaTpHB8eTCSI rrpouecc pacceHHHSI 3S,+:56w-+ 35 w + 56 w• Aaam1a rrpoBOAIITCH 

B paMKaX HapyweHHOH CHMMeTpHH SU w( 6) , TSK KBK TO'iHSSI CHMMeTpHSI 

pe3KO IIpOTHBOpe'iHT 3KCIIepHMeHTy 121 • . 3TO IIOHSITHO, IIOCKOIIbKY SU W( 6) 

coaep>KHT B Ka'ieCTBe IIOAr'pyiiiibl CHIIbHO HapyweHHYIO CHMMeTpHIO SU ( 3). 

IloaToMy TOnbKO yqeT aapyweaHii SUJ6) KBK B M8CC8X ( <fla30Bb!X 06'beMax), 

TBK H B M8TpH'iHbiX aneMeHT8X MO>KeT IIPHBeCTH K rrpeACK838HHSIM, rrpeTeH-

LIYJOII1HM Ha cornacue c orrbiTOM. Crroco6 HapyweHHSI SUw(6) o6cyJKnaeTCH B 

§2. 0H OCHOBaH H8 TOM, 'iTO rrpencKa3SHHe TO'iHOH CHMMeTpHH AilS! OTHOWe

HHSI MBr'HHTHblX <flopM<flaKTOpOB IIpOTOHS H HeiiTpOHS G P ( q 2) /Gn ( q 2
) ~- 3/2 m m 

LIOIIlKHO OCTSTbCSI H B HapyweHHOH CHMMeTpHH, a TSK>Ke H8 TOM, 'iTO B Me-

30H-6apHOHHOH CHCTeMe B38HMOAeiicTBHe OC06eHHO CHIIbHO B OKTeTHbiX H 

LleKyiiiieTHbiX COCTOSIHHSIX. '§3 IIOCBS!WeH CBOLIKe IIpOCTeHIIIHX COOTHOWeH!IH 

MelKLIY Ce'ieHHSIMII KOIIIIHHeapHbiX IIpOUeCCOB B HapyweHHOH SU W(6) • !lpo

seneHHbiH B §4 8H8Il113 IIOK83biBBeT1'iTO Te H3 3THX COOTHOIIIeH!III, ang KOTO

pb!X Hl>!eiOTCSI 3KCIIep!!MeHTSIIbHbie LIBHHbie, He IIpOTIIBOpeqaT 3KCIIep!!MeHTY. 

x) 
Crrua-'ieTHOCTb X0

- Meaoaa HenbaH C'iHTBTb Teepno ycTaaoeneaaoiill I. 
Ka>KeTCSI na>Ke, 'iTO aaa'ieHHe 2- nyqwe cornacyeTCSI c aKcrrepHMeHTanbHhl

MH LIBHHbiMH, 'ieM o-. 
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noaTOMY I!OII.CK E-Me3oHa B Me3oH-6apii.OHHbiX CTOnKHOBeHII.SIX - 6naro.r:~ap

HaSI 3a.Qa'la 1 TaK KaK B TaKII.X npoueccax OH .QOnlKeH po>KJ:iaTbCSI CTOnb >Ke 

'laCT01 KaK 11. 1J -Me30H, XOTSI STO npe.QCKa3aHII.e 1 KaK 11. OCTanbHhie, nony

'leHO .QnH CTporo KOnnuHeapHOI'O cny'laH, Mbl .QyMaeM, 'ITO OHO He ~n>KHO 

t:yi.llet:TBeHHO H3MeHHTbCSI I!pH He6onblllii.X OTKnOHeHHS!X OT KonnHHeapHOCTH, 

2. npH 11.3y'leHII.II. HapymeHHOA. CHMMeTpii.H SUW(6) B aMnnHTy.QaX Mbl 

II.CXO.QII.nll. 113 TeX lllilypHOHOB, KOTOpb!e XOpOIUO pa60TaiOT B npHMeHeHHII. K 

MaCCOBOMy onepaTopy /1/, 0.QHaKO y'leT BCeX IUI!ypii.OHOB .QaeT CnHIUKOM 

MHOI'O aMnnKTY.Q II. I!OSTOMY >KenaTenbHO C.QenaTb H9KOTOpoe .QHHaMII.'IeCKOe 

npe.r:~nono>KeHHe, CHnbHO orpaHH'IHBaiOIUee 'IHcno aMnnHTy.Q, 

.QayX'IaCTH'IHaSI CII.CTeMa Me30H (35 w) - 6apii.OH (56 w) MO>KeT I!pHHa.Q

ne>KaTb K npe.QCTaaneHII.SIM 56W, 70 W' 700 W' 1134 W 1 .QByX'IaCTII.'IHaH CII.C

TeMa Me30H-Me30H - K npe.QCTaBn9HHSIM 1, 35, 189, 280, 2mf, 405, a -6a

pii.OH-aHTH6apHOH-K 1,35,405,2695, Hame npennono>KeHHe cocTOHT a cneny-

IOI.lleM: 

BO BCeX KaHanax a, t, a peanH3YIOTCSI TOnbKO Te llBYX'IaCTII.'I-

Hbie Ha'lanbHbie II. KOHe'IHbie COCTOSIHHS11 KOTOpbi9 Ilpii.Ha.Qne>KaT K (A) 

MHHII.ManbHbiM npellCTaBneHHSIM, 

3To npennono>KeHHe ocHoaaHO Ha .r:~ayx !jlaKTax, Bo-nepBhiX, B cnyqae aneKTpo

MarHHTHOil BepiUHHhl npellCKa3aHII.e TO'IHOil: CHMMeTpHH JlnSI OTHOIUeHHft Mar

HHTHbiX !jlopM$aKTopoa npoToHa 11. HeATpoHa G: I G!:,---3/2 ocTaeTCSI 11. a Ha

pymeHHoA. CHMMeTpHH,TOnbKO ecnH !jloTOH (npii.Hallne>Kai:tuHA. K npellCTaaneHHIO 

35 W /
3

/ )H JlyKnOH HaXO.QSITCSI BMeCTe B IJpe.QCTaBn9HHH 56 w,T,e, HH3IUeM 11.3 

B03MO>KHbiX, 

Bo-sTopbiX, B Me30H-6apHOHHbiX B3aHMOlleiiCTBHSIX llOMHHHPYIOT OKTeT-

Hble 11. neKynneTHbie nepeXOilhi. TaK KaK Hac HHTepecyeT npouecc 35 w+ 56 w .. 

35w + 56 W 1 TO B 8 -KaHane STOA peaKUHH He06XOilHMbl nepeXOllbl 56~ -+ 

•56 'w x). Torna nnSI o6ecne'leHHSI KpocCHHr-cHMMeTpHII. npH 1 f+ u Hy>KHO 

npH6aBHTb nepexo.Q 56' ... 5i;, B a- KaHane. KpoMe Toro, nnH ynpyrHX npo
w 

UeCCOB Heo6XO.QHM o6MeH noniOCOM noMepaH'IyKa, 3TOMY COOTBeTCTByeT 

nepexon 1' .. 1'· B KaHane, 3aMeTHM, 'ITO nepeXOil 56~· .. 56~ B U - Ka-

•·' x·) 
lliTpHX 03Ha'laeT, 'ITO STO - llBYX'IaCTH'IHbie COCTOSIHII.Sl, a He 56 ':'" nneT 

t+: 3+' 
6apii.OHOB (S-2 ,-2-), 3TO npellCTaBneHHe COilep>KHT COCTOSIHII.Sl W•+•+• 
HO 3Ha'leHHSI $ 06bi'IHOI'O CI!II.Ha He !jlii.KCHpyiOTCSI, 
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Hane, a TaK>Ke 1 '-+ 1 '· B t - KaHane, COOTBeTCTBYIOT BbiCIUII.M ( ? 

11. T,ll,) nepeXO.QaM B a -KaHane, KOTOpbie MO>KHO C'III.TaTb nonpaE 

aMnnHTy.QaMII. K *56 .QOMHHaHTHOCTHu, J1TaK, I!OnHaSI aMnnHTylla I 

6yneT cyMMoA Tpex nepexonoa: 1 ' ... 1' a t KaHane H 56' .. 56' . w w 
a - KaHanax, B COOTBeTCTBHII. C (A), np11. STOM OKa3biBaeTCH, 'IT 

aMilnHTYil neftCTBHTenbHO yMeHbiUaeTCH,Hanpii.Mep, B cnyqae TO'IHO 

pHH c 4-x no 3-x: A , B +:2 D , B+·2 D B o6o3Ha'leHKSIX pa60Thi 1 

nepeftlleM K OI!HCaHHIO peuenTa IlOCTpOeHHSI aMnnHTy.Q Me30H· 

Horo pacceHHHH B HapymeHHOil SU w< 6) • PaccMoTpHM 6onee no.a:1= 

pexo.Q $ ~ ... 56 :. , HanpHMep, B a - KaHane. C !jlopManbaoil 1 

HHSI MaTpH'IHblft aneMeHT STOI'O IlepeXOJla aHanorH'IeH MaCCOBOM)' 

56-nneTa 6apHOHOB, KOTOpblft B cnyqae HapyiUeHHOft CII.MMeTpHH 11.1 

TO Bll.ll 

y ,2 

A+ a[T'(T'+'1)-~]+bW'( W'+·1)+·cY', I W', T'; Y'-

- KBaHTOBbie 'III.Cna COCTOSIHHA. ·11.3 56;;- nneT8o nocKOnbKY B pe 

ByiOT 56· - nneT 6apii.OHOB(1/2-+ ,3/2+) II. 35-nneT Me30HOB (0-, 1-

MaTpii.'IHblft aneMeHT 3aiJHCbiB89TCSI B TepMHH8X KB8HTOBblX 'III.Cen 

.QO (a, f3 ) 11. nocne ( y, 8) pacceHHHH B Bll.lle 

y, 2 

I. <135 wl y; 156, IBI I 56~ 1{3'·> (A+ a[ T'-( T'+·1)--] 
f3, 4 

+'bW, ( w, +·1) + c y, .) <I 56~ I f3, ·I 1 35,1 Cl; I 56 WI f3 > • 

rne <I 56;; I f3 'I I 35 w I a , I 56 .J f3 > - KOS!j$HUHeHThl Kne1 

Ha. 

AHanOI'H'IHO nepeXOil CII.HI'neT-CII.HI'neT B t - KaHane MO>KH 

HO C'IHTaTb MaccoabiM •meHoM 1- nneTa. CooTBeTCTBYIOI.llHA. aT 

XOilY BKnan B nonHyiO aMnnHTYilY ecTb 

P <I 35 wl a ; I 35 w ly'l 11 I > < 11 I I I 56w I f3 ; I 56 w I f > · 
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·HCK E-MeaoHa a MeaoH-6apuoHHblX CTonKHOBeHHSIX - 6naroJiap-

TaK KaK B TaKHX rrpoueccax OH JIOnlKeH POlKJI.aTbCH CTOnb lKe 

H f1 -Me30Ho XoTH STO npeJICKa3aHHe, KaK H OCTanbHble, nony

poro KOnnHHeapHOI"'O cny'IBH1 Mbl llYMSeM, 'ITO OHO He JIQnlKHO 

H3MeHHTbCH npH He6onbWHX OTKnOHeHHSIX OT KOnnHHeapHOCTH, 

uay'leHHH HapyweHHOli. CHMMeTpHH SUW(6) B 8MilnHTYJiaX Mbl 

TeX wnypHOHOB, KOTOpble XOpOWO pa60T810T B llpHMeHeHHH K 

onepaTopy /1/, 0JIHaKo y'leT acex wnypHOHOB JiaeT cnuwKoM 

HTYll H IIOSTOMY JKenaTenbHO CJienBTb HeKOTOpOe llHHBMH'IeCKOe 

Hue, cunbHO orpaHH'IHBalOwee 'lucno aMnnuTyJI, 

CTH'IHaH CHCTeMa Me30H (35 w) - 6apHOH (56 wJ MOlKeT llpHH8Jl

eJICT8BneHHHM 56W, 70 W' 700 W' 1134 W , llBYX'IaCTH'IHBH CHC

-Me30H - K npeJICTaaneHHHM 1, 35, 189, 280, ~. 405, a 6a

pHOH-K 1,35,405,2695, Hawe npaJIIIOnOJKeHHe COCTOHT B cneJiy-

X KaHanax s, t 1 a peanuaylOTCH TOnbKO Te llBYX'IaCTH'I-

'lanbHble H KOHe'IHble COCTOHHHH, KOTOpble llpHHaJinelKaT K (A) 

anbHblM npeJICTaaneHHHM, 

OlKeHHe OCHOBaHO HB llBYX !flaKTSX, Bo-nepBblX, B cnyqae aneKTpo

epWHHbl npeJICKa3aHHe TO'IHOll CHMMeTpHH JinH OTHOWeHHli. Mal"'

!flaKTOpOB npoTOHa u Heli.TpoHa G: I a:,--<3/2 ocTaeTCH H B Ha

MMeTpuu, TOnbKO ecnu !floToH ( npuHaJineJKai:wuA K npeJicTaaneHHIO 

KnOH HaXOJIHTCH BMeCTe B rrpeJICTaaneHHH 56 w,T,e, HH3WeM H3 

pblX, B Me30H-6apHOHHblX B3aHMOJieli.CTBHHX llOMHHHpylOT OKt;eT

neTHble nepexoJibl, TaK KaK Hac HHTepecyeT npouecc 35 w+ 56 w .. 

TO B S -KaHane 9TOli peaKUHH He06XO/lHMbl nepeXOJlbl 56 ~ -o 

JinH o6ecne'leHHH KpoccuHr-cuMMeTpuu npu I+> a HYlKHO 

56~ ... s; ~ a a- KaHane, KpoMe Toro, JinH ynpyrux rrpo

o6MeH. IIOnlOCOM noMepaH'IyKa, 3TOMY COOTBeTCTByeT 

KaHane, 3aMeTHM, 'ITO nepeXOll 56~- -o 56~ B a - KB-

1-------
Ha'laeT, 'ITO STO - llBYX'IaCTH'IHble COCTOHHHH, a He 56 ":'" nneT 
1+" 3+" 

•,-, -
2
-), 3TO npeJICTaaneHHe COJieplKHT COCTOHHHH W•+·, +• 

S 06bi'IHOI"'O CIIHHa He !fJHKCHpylOTOH, 
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Hane, a TaKlKe 1 '-o 1 '· B t - KaHane, COOT~eTCTBylOT BblCWHM ( 70' -o 70 '· w w 
H Tollo) nepeXOJiaM B 8 -KaHane, KOTOpble MOlKHO C'IHTaTb nonpaBO'IHblMH 

aMnnHTyJiaMH K, '56 JIOMHHaHTHOCTHu, HTaK, nonHaH aMnnuTyJia npouecca 

6yJieT CYMMOA TpeX nepeXOJIOB: 1' -o 1' B t KaHane H 56 ~ ... 56~ B I- H 

a - KSHanax, B COOTBeTCTBHH C (A), npH 9TOM OKa3blBaeTCH, 'ITO 'IHCnO 

aMIInHTYll Jieli.CTBHTenbHO yMeHbWaeTCH,HanpuMep, B cnyqae TO'IHOA CHMMeT

pHH c 4-x Jio 3-x: A, B+:2D ,B+·2D a o6oaHa'leHHHX pa6oTbl 
141• 

nepeli.JieM K OIIHCaHHIO peuenTa IIOCTpOeHHH aMnnHTYll Me30H-6apHOH

HOI"'O pacceHHHH a HapyweHHOA SU w< 6) • PaccMoTpHM 6onee no.r.tpo6uo ne-

peXOll $ ~ -o $ ;; , HanpuMep, a s - KaHane, C !flopManbHOii TO'iKH ape-

HHH MaTpH'iHblA aneMeHT 9TOI"'O nepeXOJia 8HanOI"'H'IeH MaCCOBOMY 'lneHy JinH 

56-nneTa 6apHOHOB, KOTOpbili. B cny'lae HapyweHHOli. CHMMeTpHH HMeeT npoc-

TO BHJI 

y ,2 

A+ a[ T'(T'+'1)--
4
-J +bW'( W'+:l)+·cY', I W ', T ', Y ' I = fJ ' -· 

- KBaHTOBble 'IHCna COCTOHHHA ·H3 56;,- nneTa, nocKOnbKY B peaKUHH Y'IBCT

BYIOT 56· - nneT 6apHOHOB(l/t, 3/2+) H 35 -nneT Me30HOB (0-, 1-), TO 9TOT 

MaTpH'IHblA aneMeHT 3aiiHCblBaeTCH B TepMHHBX KBaHTOBblX 'IHCen 'laCTIIU 

JIO (a , fJ ) H nocne ( y ,ll) paccesHHH a B~Jie 

y, 2 

I <I 35 wl y ; I 56w IBII $ ~ I fJ '·> (A+ a [ T' ( T' +·1) - -I + 
fJ, 4 

+·bW'(W'+·l)+ c Y'.)<l56~ I fJ'·Il35.Ja; I$ wl fJ >, 

rJie <{56~ lfJ'II35wla, I$ wlfJ > - Koa!fl!fJHuueHTbl Kne6wa-fopJia-

Ha. 

AHanOI"'H'iHO nepeXOJI CHHI"'neT-CHHI'neT B t - KaHane MOlKHO !flopManb

HO C'IHTaTb MaCCOBblM 'lneHOM 1- nneTa. CooTBeTCTBYIOWHll aToMy nepe-

XOJIY BKnaJI B rronHylO aMrrnHTYllY eCTb 

P <I 35 wl a ; I 35 w lr'lll J > < 11 I j:l 56w ~~~ ; I $ w I f> · 

~ 
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TaKHM oopa30M, HCXO,QSI H3 .QHHBMH'ieCKoro npe.QnonoJKeHHSI (A), aMnnHTy

.t:IY p8CC9SIHHSI 35 w- nneTa M930HOB HB 56 W- nneTe oapHOHOB MOlK9M 38llH-

CBTb B BH.Qe: 

T • P <I 35 l " ; I '351 y Ill l > < I 1 l I :1 ~ l tl, I 56 l a > + 

. . ' y ,2 

+·I <135ly; I~ l B I I~' l tl'·>.(A+·a[ T'(T'+:l) --1 + 
tl' 4 

+bW'.(W'+:l)+:cY')<I~'It!'ll 3S.la; I~ I{J > +: 
(B) 

y ,2 

+ I < I ~ l B II 35 I " ; I ~, l tl , . > ( A+ ; [ T, ( T, +'1 ) - ~] +' 

tl' 4 

+·b,W'( W'+:l) +c'Y'.) < t 35 l y; ·I 56' I tl'·ll 561 tl >, 

r.r:~e aMnmny.t:lbl P, A, A~ a, ii~ b , b, c , e SIBnSIIDTCSI ~yHKUHSIMH MBH-

.QenbCTaMOBCKHX nepeMeHHbiX a, t, u • AMIWHTy.QaM TO'iHOl!: CHMMeTpHH A, · 

B+·2D, B+:2D H3 t4/ cooTBeTCTBYIDT P , A, A, 
CHMBOnH'ieCKH aMnnHTYAY T MOlKHO npeACTBBHTb npH noMOIUH AHarpaMM: 

T 

\oc 
\ 

\ 

~ I 
I 

I \ 

1' + 
\OC 

\ 

rAe KpeCTbl 03HB'i810T HapyweHHSI. 

I 
~I 
I 

........ ,oc 
..... ..... / 

">< ,. ..... 

r ,. ,.,. 

C<jlopMynHpOBBHHbll!: BbiWe peuenT (B) MOlKHO npHMeHHTb TBKlKe K npo

UeCCBM <jloTOpOlK.QeHHSI. Cne.QySI /3/, oyAeM C'iHTBTb, 'iTO !jJOTOH npeoopa-

3yeTCSI K8K 1 -1 KOMllOHeHT8 OKTeTa CO CnHp8nbHOCTbiD ::1, T.e. K8K 

v3p:1 + tt>!l HnH ..; 3 p 0 +' .p 0 
-1 -1 
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3. PeuenT (B) noosonSieT nerKo nony'iaT~ aMnnHTYAbi pacceSI 

nneTB Me30HOB HB 56 - nneTe oapHOHOB B HapyWeHHOll I{OnnHHeapH• 

ne SU 'W(6) • nepeA TeM KBK BbinHCbiBBTb COOTHOWeHHSI HapyweHHOll 

pHH, npHBeAeM OAHO COOTHOW9HHe H3 TO'iHOl!: SUy(6) , nony'iaiDWe 

paMKBX AHHBMH'i9CKOrO npe.QnonolKeHHSI (A). Jlng nonHblX Ce'ieHHll 

TOHe, KpOMe H3B9CTHbiX COOTHOWeHHll JllKOHCOHa-TpHMBHB, HMeeM I 

0 • 0 +' 
3[a,_(.,+)+:a~rr-)]+13[uT(K )+:uT(K )]•·16[uT(K )+:uT(K-) I, 

0HO Bb!llOnHSieTCSI C TOll lK9 TO'iHOCTblO, 'iTO.'H COOTHOW9HHSI JllKOHC 

MBHB. AnSI 9HeprHll BbiWe 1 rss H T8K lKe CHnbHO npOTHBOpe'iHT on 

pe30HBHCHOl!: oonBCTH 9HeprHll. 

B HapyweHHOl!: CHMMeTpHH BMllnHTYAB (B) npHBOAHT K .QBYM 

COOTHOWeHHll AnSI KOnnHHeapHblX npoUeCCOBo npHBe.QeM TOnbKO npoc 

npHMepbi, 

a. CooTHoweHHSI, He coAeplKBWHe cnHHOBoll MaTpHUbl nnoTHOC 

d +' ~ F__£__.( rr 9 .. EN~ J 
dO y2 +· tg Bp ] 2 = 1,25 

[ -
du +' •++ F-·(rr p .. 71N ) 
dO 

1 _ V 2 tg Bp 

F~(,-p .. En) 
dO 

-------· = 1,25; 

F d 0' ( -· ) --· rr p -> 71 n 
dO 

- . - 0 - - - +· 
(2cos8 +·y2sin8 )T(K p-o71Y )+:y3T(K p .. K N* ) 

p . p 

- - 0 
•(y2 cosBp-·2 sin Bp) T(K p-o EY ), 

r.Qe CBSI3b MelKAY Ce'ieHH9M : ~ H BMnnHTy.Qoli: T .QBeTCSI <jlop! 

2· p ID d (1 d I T I = S p- - = F ....!U-d 
0 

, a yron cMeWHBBHHSI '1 H E 
out d 0 

HOB paseH Bp - -,6,5 ° /1 I. 

o)CoOTHOW9HHSI, COAeplKBWHe CllHHOBYID MBTpHUY nnoTHOCTH 

[F~· OO] .[ F~ oo] .. 
dO P I('"p .. x~f.l*+ dO P x-i> .. p-·v+· ' 
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M, HCXOASI 113 AI!HaMII"'9CKOrO npeAnonoJKeHI!SI (A) 1 aMI1n11Ty-

35 W- nneTa M930HOB Ha 56 W - nneTe 6apiiOHOB MOlK9M 3anll-

I a ; I 351 y Ill I > < I 1 II :1 S6 I t3, I S6 I 8 > + 

y ,2 

I y ; I S6 I 8 II 56 ' I t3 '· > ( A +·a [ T' ( T '+:1) - ____:... l + 
4 

'+: 1 > +· c v '> <I S6' I t3 'II 35 I a ; I 56 I fJ > +: 

2 

I 8 II 35 I a ; I S6' I t3' > (A+ ;[ T' ( T '+·1)-~ l +· 
4 

W'+:l) +c'Y') < t 35 I y; ·I 56' I 13'·11 S6l t3 >, 

bl P, A, A, a, a, b • b, c • e I!Bni!IDTCII ~yHKUIIIIMII MaH-

(B) 

HX nepeMeHHbiX s, t, u AMnnHTyAaM TO"'HOl! CHMMeTpHH A,· 

113 141 cooTBeTCTBYIDT P , A, A, 
"'eCKH aMnnHTYAY T MOlKHO npeACTaBHTb npH noMOWH AHarpaMM: 

~ I 
I 

'\ I \ I ........ r.., ,oc 
\OC ~I ...... / 

...... / 
\ I 

I 
1 

HapyWeHHSI. 

peuenT (B) MOlKHO 11pi!M9HI!Tb TaKJKe K npo

OlKAeHHII. CneAyH 131, 6yAeM C"'HTaTb, "'TO ~OTOH npeo6pa-

-1 KOMI10HeHTa OKTeTa CO C11HpanbHOCTbiD ! 1, To9o KaK 

IIlii! ..,; 3 po + . .Po • 
-1 -1 

6 

• 

/ 

.. 

I 

~,~ 
,·1 

·r 

j 
,,, i 
·,rl 
·\·,~ 

'I 
' 1 

f~ 

!( 
'I 
l 

' 

)I 
I; 

\ 

3. PeuenT (B) no3BonSieT nerKo nony"'aT~ aMnniiTYAhi pacceSIHHSI 35 w

nneTa Me30HOB Ha 56 - nneTe 6apHOHOB B HapyweHHol! KonniiHeapHol! rpyn

ne SlJ W(6) o nepe.Q T9M KaK BbiOIICbiBaTb COOTHOW9HHSI HapyweHHOl! CIIJMM9T

pHII1 11piiB8.Q9M O.QHO COOTHOW9HII9 113 TO"'HOll: SU y(6) 1 nony"'aiDW99CSI B 

paMKax AIIHaMII"'eCKoro npeAnonoJKeHIISI (A). Jlng nonHhiX ce"!eHIIll: Ha npo

TOHe, KpOMe 113BeCTHbiX COOTHOWeHIIll: JllKOHCOH8-TpiiMaHa, IIMeeM ewe OAHO 

0 • 0 +' 3(uT(.,+)+:u,!.,-)]+13[uT(K )+:uT(K )]•·16(uT(K )+:uT(K-)),. 
( 1) 

0HO BbiDOnHSieTCSI C TOll: JKe TO"'HOCTbiD, 'ITO H COOTHOWeHHSI JllKOHCOHa-TpH

MaHa. AnSI 9Heprl!l! Bb!We 1 faB II TaK lKe CllnbHO OpOTIIBOpe'IHT ODhlTY B 

pe30HaHCHOl! o6naCTII 9Heprllll:o 

B HapyweHHOll: CIIMM9Tpllll aMnnHTYAil (B) npHBOAIIT K ABYM Tll11aM 

COOTHOWeHHll: AnSI KOnnHHeapHbiX npOUeCCOBo npiiBeAeM TOnbKO npocTell:W1!9 

npHMephi. 

a. CooTHOWeHHSI, He COAepJKaWIIe CDIIHOBOll: M8Tp11Ubl nnoTHOCTH 

F~.( ,+p-+ EN..., 
dO '1/2 +: tg Op ]2 = 1,25 

[ -
do +· •++ F-·(rr p .. 71N ) 1-y2tg6P. 
dO 

F ~(,-p .. E a) 
dO ---------·= 1,25; 

F do ( -· ) -- rr p .. 7111 
dO 

(2) 

(3) 

- - 0 - - - +' 
( 2 cos 8 P + ·..j 2 sin 8 P) T ( K p .. TJ Y ) +: ..j 3 T ( K p -+ K N • ) "' ( 4) 

-· - 0 
tc(\/2 cos6p-2 sin 8p) T(K p-+ EY ), 

rAe CBSI3b MelKAY Ce"!eHHeM : Q 11 aMnnnTyAol! T AaeTCSI <PopMynoll:
151 

ITI2·S+~= F_.u_ 
Ollt dO dO 

, a yron cMewnBaHHSI TJ If E Me3o-

HOB paseH Bp•-,6,5° III. 

6)CooTHOWeHHSI, COAeplK8WHe CI111HOBYID MaTpiiUY nnoTHOCTII 

[ . du OO] [ du OO] • 
F ffi p I("''p-+ K._N•+· • Fro- p K-p .. p-• y +: ' (5) 

~ 

7 



( F :~ ) KO P -+ K 11o0 P • 

[ F d a ] ·[ d a { 1 oo 4 = di1 K+ P .. K+N•+ + Fro- 24 P +:-g Pu )] K'" P .. K*+·NIIo+. = 
(6) 

da 11 8 =[F--(-pOO+-P -1)] + ,..+ ~~o+ dO 8 3 33 K p-+ K N 

[ F d a OO] 8 [ }' d a oo ] """"di} p K+p-+ K*+ N*+ • · do p K0p-+ K*
0 

p 
(7) 

da ( F-1 ioo •,..o = dO K P .. K P 

=+[F ~~ ( 1-p0~-2p33 )J K-p-+K*-N*++lF :~ p
00

]x-'p .. p-I+.= (8) 

( F 
d a l 1 [ F d a oo] 1 [ F d a oo] ~ dnK-\>_.K-N*++T ToP K-'P .. K*-N*++T dnp x-j. .. p-I+' 

• 

da OO]• •,..o [F--p Kop_.K P 
dO 

.. [ F~ oo] +. dO p K-p .. p-·I 

d a oo d a 
9 [ F do p ] 17 + p .. K "'+ I+. + 10 [ F do p 00 l K 0 p .. K "'+ ft 

d a OO] . +: 
= 14 [ F - P K+ p -+ K * P 

dO 

I 

+ 35 [F....!!!_ pOOl K 0 P 1:-+ K * 0 P 
dO 

8 

(9) 

(10) 

d a oo ] . +: [ F -- P ,+.p .. P P 
da· oo] 

•100 [ Fd(} P K-p .. p o 
dO 

-~ [ F~ OO] -~ [ p...!!_ oo]. 
27 dO p K -p .. P0 A 2 dO p K -p .. 

1 -----.-6[F~] . . 
(co• 9 p -·v2rilrJ.fJ )2 dO rr + p .. 'IN*++ -

p 

16 d a [ d u oo 3 d --.[ F- pOO] +· + +: F-{t ]. . + H --[F-
25 dO "·p-+ P P dO rr+p-+p N 2 d 

. 48 ·[F_!!tpOOJ.+:-+ p+p •ls dO rr P 

da 3 do 
-·6[ F-poo] -· o •o+·-[F-

dO " P-+ P N 2 dC: 

1 
------·6 [F...!!.] 
(coafJ~-y2rilrJ.fJ9)2 dO rr-p-+ 'I,. 

+2[F....!Lp• 
dO 

da 
a[F -pOD] 

dO ,- P .. p 
+:[F...!!._ poo] . 

P dO rr+p-+p 

9 



( F :~ ] KO P-+ K ,..o P • 

. +[F~{-1- oo . ...i,_ )) . K+ p -+ K+N*+ dO 24 p + 9 Pu i(l"p-+ K*+'N*+ = 
(6) 

da 11 8 = [ F --(- poo +- P -1)] + ,..+ •+ dO 8 3 S3 K p-+ K N 

[ 
F d u oo] [ ..,. d u o o ( """"dQ p K+ p -+ K •+ N * + • 8 .r do p ] K 0 p -+ K * 0 p ; 7) 

du [ F-]1t0 •,..o -dO K P .. K P 

~(1-pOG_2p.,)JK_ K*-N*++·(F~pOO]u- -"+·= (8) 
d 0 • P.. dO "' P .. P ,L, 

1 [ F d u o o] 1 [ F d u oo ] 
K-p-+K-NH+T dnp K-p-+K*-N*++T dnp K-j, .. p-'£+' 

[ F~ Poo 1 ;oP .. ;.o P 
dO 

.[F....!!!_ oo1 +' dO p K-p .. p-·I 

da d F - 00 ] · + 10 [ F __ a oo l 
dO p rr+p .. K*+I+ dOP KOp-+K*+n 

da [ da o 1 .4(F-pOOJK+ •+: +35 F--pO KO "·K*O do p .. K p dO p ,L,-+ p 

8 .. 

(9) 

(10) 

d u 00 l . +: [F--p ,+.p .. P P 
dO 

du· ool o• •100 ( F""'d'Q P K-p .. p 0% 

(11) 

100 [ F d u 00 ] 25 [ F du oo) , "'27" ""d'QP K-p .. poA •y dop ic-p+poyO' 

1 
-----. -6[F.....!!_) . 
(cos 9 p -•y2sitJ(J )I dO lr + P .. 1J N*++: • 

p 

- ( 12) 

-~·[F...!!...poo] . + +·[F~•oo). •+·-...!.[Fdupool ,. 
25 dO ,+.p • P P . dO ,. r+i> .. p+ N 2 dO ,., .. p'"N'* 

.. :.....!...[F~ oo), 
25 dO p r+:p .. p+p 

[ d u oo) . 3 [ F d a . OO] ' 
-·6 Frop ,-.... p oN•o+y dnp ,-p .. p-N ... , 

1 ------·6[F~] 
(cos9p-v2sltJBp)2 dO ,-P .. 11 " 

du oo)· o +2[F-p rp+ p " dO 

( 13) 

du 
•[F --pOD] 

dO ,- P • p 
[ d C7 00 +: F-p ] . . . 

P dO ,+p .. p+p 

9 
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nocneJJ.HHe COOTHOW9HHSI ( 11 )- ( 13) Bbl>KHBalOT H3 TO'IHOil: CHMMSTpHH X) • 

npHB9JJ.9M ewe COOTHOWeHHSI JJ.nSI ¢oTOpO>KJJ.9HHSI E-M930Ha Ha npOTOH9 

F da d"Q(yp .. Ep) 

L25; (14) 
F da do(YP .. 'IP) 

F da '""dd ( YP .. EN*+) 

F da = 1, 25. 
dn(yp .. 'IN*+) 

(15) 

4. npa cpasHeHH8 npeJJ.CKa3aHHil: HapyweHHOil: SUJ6) c aKcnepHMeH-

TOM B03HHKalOT JJ.B9 TpyJJ.HOCTH. nepsaSI, HMSIOIUaSI o6wHil: xapaKTep, CBSI3a

Ha C sonpOCOM 0 Bbi6ope napaMeTpa, npH OJJ.HHaKOBOM 3Ha'I9HHH KOTOpOI'O 

cne.o.yeT cpaBHHBaTb KBa.o.paTbl MaTpH'IHbiX aneMeHTOB pa3Hb1X npOU9CCOB. 

Q6bi'IHO /5/ cpaBH9HH9 npOH3BOJJ.HTCSI npH OJJ.HHaKOBOM 9H9pi'OBbiJJ.Sn~HHH 

Q • ..;-;_ m 
3

-m 
4 

(rne s - Ksa.o.paT nonHoil: aHeprHH, m 3 , m 4 - MaCChi qacTHU 

nocne peaKUHH) TaK, '1To6bl He soaHHKano HenpHSITHocTeil: Ha nopore Toil: 

HnH HHOil: peaKUHH. 0JJ.HaKO TaKOil: peuenT H9CHMM9TpH'I9H no Ha'lanhHOMY 

H KOHS'IHOMY COCTOSIHHSIM, Ha C006pa>KeHHil: HHBapHaHTHOCTH OTHOCHTenbHO 

o6paweHHSI speMeHH 6onee uenecoo6pa3HO nposo.o.HTb cpasHeHHe CHMMeTpH'I

HO no HaqanbHOMY H KOHS'IHOMY COCTOSIHHSIM, HanpHMep, npH OJJ.HHaKOBblX 

3Ha'leHHSIX V pIn p oat 
• Tor.o.a 6y.o.eT see s nopSIJJ.Ke H c o6paweHHeM 

speMeHH H Ha nopore ( P oat o6pawaeTCSI B Hynh), a na6opaTopHbi9 HM-

nynbCbi nonyqaiOTCSI aHa'IHTenbHO 6onee 6nH3KHMH .o.pyr .o.pyry, 'ISM npa pas-

HOM Q, 

BropaSI TpyJJ.HOCTb CBSI3aHa C KonnaHeapHOCTblO npouecc~TaK KaK yr-

nOBbie ce'leHHSI aasecTHbi .o.nSI He6onbworo 'IRena yrnos, To nony'leHHe ce

qeHHil: snepe.o. H Haaa.o. MeTOJJ.OM aKcTpanonSIUHH HeOD.H03Ha'IHO. Mo>KHO, oD.

HaKo, o>KHD.aTb, 'ITO CBSI3H, nony'leHHbie s KonnHHeapHoil: rpynne, He D.On>K

Hbi cywecTB9HHO M9HSITbCSI npH He6onbiUHX OTKnOHeHHSIX OT KOnnHHeapHOCTH. 

nepeXOJJ.SI K cpaBH9HHIO C aKcnepHMSHTOM nonyqefiHbiX COOTIIOIU911Hil:, 

OTM9THM npe>KD.9 BC9I'O, 'ITO B aapyweHIIOil: SUW(6) 119T 6QnbW9 COOTHOwe

HHit aaanH3HpOBaBWHXCSI ll>KSKCOHOM/2/ 1 KOTOpbl9 He cornacosanHCb C 3K-

x) H M99TCSI B BHD.Y TO'IHaSI CHMMeTpHSI B r>aMKaX npeD.nOnO>K9HHSI (A) • 

10 

cnepHM9HTanbllbiMH D.aHHbiMH. HeT TaK>Ke COOTHOIUSHHit ll>KOHCO 

a TaKX<e COOTHOIUSHHSI ( 1), KOTOpble OD.HIIaKOBO XOpOIUO BblnOnll 

aHeprHil: BbiWe 1 ras, HO CHnbHO npOTHBOpe'laT OnbiTY B pe30HI 

TH aaeprHH. HMeiOwHeCSI y Hac aKcnepHMeHTanbHbie D.aHHbie no 

naTb BbiBOD., 'ITO HCCne.o.yeM8SI CX9M8 He npOTHBOpe'IHT OnbiTy • 

COOTHOIU9HH9 (5) BblnOnHSI9TCSI B npeD.enaX OIUH60K, T8K K8K D.l 

snepeD. npH p K • 1,95 ras/c /6/ 

MK6 -cTep 

00 , ·p • 0,43 ti 0,14 ~ (K-p .. K,.;-N*+) • (40 +:20) 
dO -· 

~ (K-'p .. P-y+). (20 + 5~ , p
00

• 0,38+:0,11. 
dO -· cTep -· 

llanee, H3 COOTHOIU9HHSI (6) MOlK9M nony'IHTb HepaseHCTBO H8 

M8TpHUbl nnOTHOCTH D.nS! 

.. K .. N~: 

K* H N*, po>KJJ.aiOIUHXCSI s peaKUHJ 

4 20 -•pOO+:-•p >1. 
3 9 13-

3KcnepHM9HT D.89T /7,8/ 

PK a ras/c 3,5 ras/c 

p 00 0,9 :!: 0,1 0,7 :!: 0,1 

Pn 
0 + 0,05 0,1 + 0,1 

3TH 3H8'19HHSI poo 
H Pu yD.osneTsOpSIIOT HepaseHCTBY 

npOTHBOpe'laT npeD.CK83aHHSIM TO'IIIOil: CHMMeTpHH p0 
O •1/3, p S 

Qco6biit HHTepec npeD.CTaBnSIIOT COOTHOIUeHHSI (2), ( 3) H 

T8K K8K H3 HHX cne.o.yeT, 'ITO B JJ.BYX'18CTH'IHbiX peaKUHSIX E-1\1 

po>KD.8TbCSI npHMepHO T8K >Ke, KaK H '1 - M930H. npH aTOM '1 

JJ.89TCSI snepeD. D.OBOnbHO '18CTO, HanpHMep, npH p II'•· 8 r;;~sl 

da(ll' p .. ,N•++) 2 /9/ ------.....:.--_:.1 • 1 M6apH (ras/c)-
d t t•·O 

11. 



e COOTHOW9HH51 ( 11 )- ( 13) BbllKHBSIOT H3 TO'IHOll CHMM9TpHH X) • 

seneM eme COOTHOWeHH51 nnH <!JoTOpOlKil9HH51 E-Me30H8 Ha npOTOHe 

du Fd(i'"(yp .. Ep) 

1.25; (14) 
F du do(yP .. I'/P) 

du + 
F-d-

0
- ( yp .. EN* ) 

-------~ 1,25. 
(15) 

du + 
F--(yp .. I'/N* ) 

dO 

Opa cpaaHeHHII npencKaaaHHll HapyweHHoll SUw(6) C 3KCnepHMeH-

HKaiOT nse TpynHoCTH. OepaaH, HMeJOl!laH o6mall xapaKTep, CBSiaa

pocoM 0 Bb!6ope napaMeTpa, npH OllHHSKOBOM 3Ha'!eHHH KOTOpOI'O 

CpaBHHBaTb KBanpaTbl MSTpH'IHblX aneMeHTOB pa3Hb!X ripOU9CCOB. 

/5/ Cp8BH9HHe npOH3BOilHTCSI npH OllHHaKOBOM 3H9p1'0Bblll9n~HHH 

3
-m 

4 
(rne s - KBanpaT nonHoll aHepraa, m 3 , m 4 - MaCChi qacTHU 

8KUHH) TaK, 'IT06bl He B03HHKano HellpH51THOCTell Ha nopore TOll 

peaKUHII. 0AHaKO TaKOll peuenT H9CIIMMeTpH'I9H no Ha'lanhHOMY 

OMY COCTOSIHHHM. Ha coo6paJKeHHll HHBapllaHTHOCTH OTHOCHTenhHO 

HH speMeHH 6onee uenecoo6paaHo npoBOilHTb cpaaHeHae CIIMMeTpH'I

qanbHOMY II KOH9'1HOMY COCTOSIHHHM, HanpHMep, npH OlliiHaKOBblX 

,SIX V P tn P oat • Tor11a 6yAeT ace B nopS!AKe 11 c o6paweHHeM 

11 Ha nopore ( Pout o6pamaeTCSI B Hynb), a na6opaTopHbie HM

nonyqaJOTCH 3Ha'IIITenbHO 6onee 6nH3KHMH llPYI' Apyry, '19M npH pas-

opaH TpynHoCTb CBSI3aHa c KonnaHeapHOCTbiO npouecc~TaK KaK yr

e'!eHIIH aaaecTHhl AnH He6onbworo qacna yrnos, To nony'leHae ce

nepen a Haaan MeTOilOM aKCTpanonHUHH HeOAHOOHa'IHO. MoJKHO, Oll

llllaTb, 'ITO CBH3H, nony'leHHbie B KonnaHeapHoA rpynne, He AOnJK

CTBeHHo M9HSITbCSI npH He6onblllHX OTKnOH9HHSIX OT KOnnHHeapHOCTH. 

peXOilSI K CpaBHeHHIO C 3KCnepHM9HTOM nony'leHHblX COOTHOlll9HHA, 

npell<lle BCei'O, 'ITO B HapymeHHOll SUW(6) HeT 60flblll9 COOTHOlll9-

nll311pOBaBWHXC51 llJKeKCOHOM/2/ 1 KOTOpbl9 H9 cornacoBanHCb C 3K-

9TCSI B BH.Qy TO'!HaSI CHMMeTpH51 B paMKaX npellnOnOJKeHHSI (A) • 

10 

.. 

cnepaMeHTanhHblMH AaHHbiMH. HeT TaKJKe cooTHOllleHHA llJKOHCOHa-TpHMaHa, 

a TaKlKe COOTHOlll9HHSI ( 1 ) 1 KOTOpbie OllHHaKOBO XOpOWO BbillOflHSIIOTCSI llflll 

3HeprHII: Bbllll9 1 faB, HO CHnbHO npOTHBOpe'!aT OllblTY B pe3oHaHCHOll o6nac

TH aHeprun. HMeiOwHeCH y Hac axcnepHMeHTanbH&Ie AaHH&Ie noosonSIIOT cne

naTb BblBOil, 'ITO HCCflellyeMaSI CXeMa He npOTHBOpe'IHT Ollb!Ty. HanpHMep, 

COOTHOlll9HHe (5) BblflOnH519TCSI B npeAenax OWH60K, TaK KaK An51 paCC9SIHHSI 

BnepeLt npH p K • 1,95 faa/C /6/ 

~ (K-'p .. K,.;-'N*+) • (40 ±:20) 
dO . 

MK6 

CTep 

00 
• ·p 0,43 !; 0,14 

..!!_ (K-'p .. p-v+). (20 + s~ , p00
• 0,38+:0,11. dO _, CTep _, 

llanee, H3 COOTHOW9HIIll (6) MOli<9M nony'IHTb HepaBeHCTBO Ha aneMeHTbl 

MaTpHU&I nnoTHOCTH AnSI K* H N*, pOll<llBIOllliiXCSI B peaKUIIII K+·p .. 

.. K..-N~: 

4 
3 

20 
Poo +:-·p > 1. 

9 13-

3KcnepiiM9HT L189T / 7 ,8/ 

PK a ras/c 

-
3,5 ras/c 5 ras/~ 

( 16) 

p 00 0,9 :!: 0,1 0,7 + 0,1 0,8 :!: 0,1 -
Pu 0 :!: 0,05 0,1 :!: 0,1 0,2 :!: 0,08 

3TH 3H8'19HIISI Poo 
H Pu ynosneTBOplliOT HepaseHCTBY (16) 11 peaxo 

npOTHBOp9'18T npencKa38HHSIM TO'IHOll CHMMeTpiiH p0 
O •1/3, p U ~ 1/4 • 

Qco6&!11: HHTepec npencTaBnSIIOT COOTHOW9HHSI (2), (a) H (14), (15), 

TaK KSK H3 HHX cneAyeT, 'ITO B llBYX'IaCTH'IHblX peaKUHSIX E-Me30H nonl!<eH 

pDll<ll8TbCSI npiiMepHO TaK ll<e, KaK II 1'/ - M930H. 0pH 3TOM 1'/ - M930H POll<-

naeTCSI snepen nosonbHO 'lacTo, aanpnMep, np11 p .... 8 ras/c 

du(r p .. '1 N*++) -2 /9/ 
..::..:.~~-:!....:..:....-~I • 1 M6apa (ras/c) 

d t t•·O 

11. 



• 
', \ 

TaKBM o6p~;~30M, MOlKHO .nyMaT&, 'ITO aaana3 cacTeM K K • , aa KOTOplile 

pacna.naeTCH E-Me3oH, BbiHBHT E-Me30H B TaKHX peaKUHSIX., -
B aaBHCHMOCTH oT Toro, npH KaKOM napaMeTpe Q HllH v P 111 P oat 

6y.neM cpaBHHBaTb MaTpH'IHiile aneMeHTiil, nony'IHM pa3Hiil9 Ce'leHHH pOlK.QeHHH 

E-Me3oHa H pa3Hiile aeo6xo.naMbie HMnyn&Ciil p• ny'IKa 17+·- Me30HOB. 

P• [i.'as/c1 pl7 [ ras/cl 
cla(• p .. E~*") I 

clt t•O 

.. +p .. 7JN·H·· rr+p .. EN•+•· 
·' M!5apH 

cfas/c)2 

-
Q .. 2,11 ras 8 11,5 0,76 

-· yP
10 

poet,. 1,81 ras/c 8 9,1 0,98 

5. HTaK, B paMKax c.nenaaaoro npe.nnonolKeHHH (A) Mbi nony'IHnH pS!ll 

COOTHOWeHHA, CBH3b!BSIOWHX Ce'leHHH H CfiHHOBiile MaTpHilbl fillOTHOCTH pa3-

llH'IHiiiX npouecCOB. 3TH COOTHOWeHHSI He npOTHBOpe'laT HMe!OillHMCH 9KCfie

pHMeHTallbHbiM .QaHHiiiM, O.QHaKO, npe.ncTaBllSieT HHTepeC HX .QallbHel!:waH npo

BepKa. noaTOMY lKenaTellbHO HMQTb 6onee TO'IHbie yrnOBbie pacnpe.neneHHSI 

npoueccos pacceHHHSI, a TaKlKe 6onee nonayiO HH<jlopMallHIO o CnHHOBbiX MaT

pauax fillOTHOCTH .QllSI KBa3HliBYX'IaCTH'IHiiiX peaKUHA. 0co6eHHO HHTepeCHbi

MH npe.ncTasnSIIOTCSI npe.ncKa3aHHSI o ce'le:iHH polK.QeHBSI E-Me3oHa B Me30H-

6apaoHHbiX coy.napeHHSIX: E-Me30H .nonlKeH polK.QaT&CH TaK lKe <iacTo, KaK H 

'1 -Me30H. noHCK E-Me30Ha B KBa3H.QBYX'IaCTH'IHbiX peaKUHSIX ( aHallH3 CHC· 

TeM K K 17 B KOH9'1HOM COCTOSIHHH}t HHTepeCHbil!: H CaM no ce6e, fi03BOllHT 

BliiCKa3aTb 'leTKHe apryMeHTbl Ja HllH npOTHB stJ w(6) • 

ABTOplil cep.ne'IHO 6naro.napHbi B.H.OraeseuKoMy 3a nocTaHOBKY aa.na

'IH, nocTOSIHHbie o6cylKlleHHH H noMOWb, a TaKlKe E.H.Banyesy, C.E.fepa

caMosy, M.MaescKoMy, A.naKyn&cKoMy a H.B.nony6apaaosy 3a noneaa~>~e 
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o6pa3oM, MOJKHO liYMBTb, 'ITO BHaJIH3 CHCT9M It It 1r , HB KOTOphle 

E-Me3oH, BhiSIBHT E-Me3oH B TBKHX peaKUHHX., 

3BBHCHMOCTH OT TOI'O, npH KaKOM napaMeTpe Q HJIH V pIll p oat 

cpaBHHBBTb MBTPH'IHble aneMeHThi, nony'IHM pa3Hble ¢e'leHHSJ poJK.neHHSJ 

H pa3Hble He06XOliHMbl9 HMnyn&Cbl plr ny'IKa rr +.- M930HOB. 

P., [ras/cJ Prr [ fas/c] 
du(w p .. Ert'•) I 

dt t•O 

,+p .. 71N•H·· ~r+p • EN•+•· ·' M!5apH 

(fas/c)2 

Q = 2,11 ras 8 11,5 0,76 

8 9,1 0,98 

H TBK, B paMKax c.nenaanoro npe.nnonoJKeHHH (A) Mbl nony'IHnH psw 

A, CBSI3b!BBIOII(HX ce'leHHSI H CUHHOBhie MBTPHUhl UJIOTHOCTH pa3-

COOTHOW9HHSJ He npOTHBOpe'laT HM9101UHMCSI 9KCUe

liBHHbiM, OliHBK00 npe,nCTBBJISI9T HHTepec HX liBJibH9AWaS! npo-

noaTOMy JKenaTen&HO HM9Tb 6onee TO'IHhle yrnOBhle pacnpe,neneHHSI 

paCC9SIHHSI, a TaKJKe 6onee UOJIHYIO HHcjK>pMaUHIO 0 CUHHOBbiX MaT-

UJIOTHOCTH liJIS! KBa3HliBYX'IaCTH'IHhlX peaKUHA. 0co6eHHO RHTepeCHhl

npe.ncTaBnSIIOTCSI npe.ncKa3aHua o ce'leanu poJK.neHHS! E-Me3oHa B Me3oH

coy.napennHX: E-Me30H li0JIJK9H pOJKllaTbCSI TaK JK9 tiaCTO, KaK H 

noHCK E-M930Ha B KBa3HliBYX'IaCTH'IHbiX peaKUHHX ( aHanH3 CHC· 

B KOH9'1HOM COCTOSIHHH)t HHTepeCHhiA H CaM no Ce6e, U03BOJIHT 

'ISTKHe apryMeHThi 3a una npoTHB SUw(6). 

ABTOphi cep.ne'IHO 6naro.napHbl B.H.OrneBeUKOMy 3a UOCTBHOBKY 3a,na

TaKJKe B.H.Banyesy, c.s.repa

A.nnKyn&CKOMY u H.B.nony6apnaosy aa none3Hble 

n H T e p a T y p a 
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