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1. 8 B e ll e H H e 

XoTH 
8 

HacToHwee apeMH HeT llOCTOBepHbiX cseJJ.eHKA o cywecTaosaHHH JJ.ByxnaOHHbiX 

pe3oHaHCOB c MaccoA, MeHbllleA MaCCbl K -Me3oHa, o6cy>KJJ.eHHe snHHHHSJ TaKHX pe30H8HCOB 

Ha K -pacnallbl npeJJ.cTasnHeT onpeJJ.eneHHblll HHTepec • .llsyxnHoHHble pe3oHaHcbl c MaccoA, 

He npeBbllllaiOWeA 
m lr , B HaH60nee 'IHCTOM BHile MoryT npOIIBn!ITbCII B paJJ.HaUHOHHbiX H 

nenTOHHbiX K -pacnaJJ.aX c o6pa3osaHHeM llBY]C 11 -Me30Hos, TaK KaK a aTOM cnyqae a xo

He'IHOM COCTOIIHHH HaXOilHTCII acero OJJ.Ha napa CHnbHO B3aHMOJJ.eliCTBYI<lWHX 'IACTHUo 3Jtcne-

pHM9HTanbHO 8TH pacnaJJ.bl HO'ITH He HCCneJJ.OBaHblo 

Mbl orpaHH'IHMCSJ paccMoTpeHHeM snHHHHII Ha K -pacnallbl JJ.ByxnHOHIIbiX pe3oHaHcos 

co cnHHOM 0 H 1. Bo3MO>KHbJe Ha6opbl KBaHTOBblx 'IHcen npH aTo~ (1, T,P, G) -,oo++(R ), 
H, 0 

02 (R.J,11-1'R
1

)· CywecTaosaHHe pe3oHaHcos c BbJClllHMH cnHHaMH a o6nacTH Mace, 

MeHblllHX, '19M mJr ,no-BHilHMOMy, ManoeepOIITHO. 

CywecTsosaHHe pe3oHaHCOB R 
o,1,2 

He npOTHBOpe'IHT cpaBHHTenbHO 60nbWOMY ape-

MSHH >KH3HH TJ- H W -Me30HOB • 

.lleAcTBHTenbHO, 6bJcTpblll pacnaJJ. I) -Me3oHa c o6pa3osaHHeM pe3oHaHCOB R aeso3-

MO>KeH a3-3a HecoxpaHeHHII G -qeTHOCTH. "lTo KacaeTcH pacnaJJ.OB cu o .. R + 11 o 
0 

cu 0 .. R + 11 + +;-, TO nepBbJA H3 HHX 3anpeweH 3BKOHOM coxpaaeHHII 'leTHOCTH, a BTopoA 
0 

SJBnSJeTca MeJJ.neHHbJM a3-3a HecoxpaH&HHR G -qeTHOCTH. 

0 (O) 0 
PacnaJJ. cu .. R 

1 
+ 11 Mo>KeT HllTH no CHUbHOMY B3aHMOil eAcTBHI<l, OJJ.HaKo, no-

CKOUbKY op6HTaUbHblll MOM9HT npH 8TOM paBeH 1, aepOSITHOCTb 8TOrO pacnaJJ.a llOU>KHa 

6bJTb Mana 113-3a ueHTpo6e>KHoro 6apbepa. Ecn11 3anacaTb MaTpii'IHblll aneMeHT pacnaJJ.a 

6) 
0 .. R + 11 ° B BHil9 

1 

M - L • "'(CUoJ "'(R~ p (CU oJ p (R/ cP (11 0) 
af3y8 a {3 y 8 

(a,f3,y,8 ~ I, 2.3,4) 

/lUll aepOHTHOCTII W HOUY'IIIM Bblp8>K9H119 

rJJ.e 

np11 

L • 
m,. 

(11) 2 

P I 

w = - 1-L
2 IP(I7J 1

3
, 

1811 

(CU)2 ( R1)2 
m -m + m 2 
------,:--:-..lt-- l 

2m (cu) 
m 

11 

m .. 3m w • 4 Mas 
R 11 

3 

( 1) 
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2. JieuTOHHble [( •c -pacna.zut 

EcnH BbmOnHSieTCSI npasHno oT6opa /':;. T = Y2 , Ha nenTOHHbte 

OKaShtBaTb snHSIHHe TOnhKO pesoHaHChl c 1• T = 0 H 1 • T • 1 • 

[( arr -pacna.obl MorY''!) 

' 
PesoHaHc co cnHHOM 0 ,ll011>K9H .oasaTb nHK B pacnpe.oeneHHH no aq,¢eKTHBHOI! Mac-

ce .osyx rr -MeSOHOB s pacna.oe 

l(+ .. 2rr 0 + e + + II ' m 

PesoHaHc co cnHHOM I H Maccoll nopst.oKa 280-490 Mas, ecnH OH cymecTsyeT, npo

SIBnSieTCSI s pacna.oe + 0 
.. rr + " Ko + e + 11. (11) 

+ 
+ e + 11 

+ 
K 

Ha pacna.o + 
1T + 1T (Ill) 

.oon>KHhi oKaSbtBaTb snHSIHHe o6a pesoHaHca. KaK HSBeCTHO, ecnH cymecTsyeT npasHno 
_12/ 

oT6opa 6.T = \!. , TO u (Ill) •2u(l) + •;.u(l[) • TeopeTH'I9CKHe oueHKH 6es yqeTa pesoHaH-
3 ~I /2 3 4/ , 

nopR.llKa 10-10 CeK ' ' H CYlll8CTB8HHO sasH-cos .oaiOT .onSI K 
04 

-pacna.oa sHa'leHHSI 

CRT OT B911H'IHHbl tPOPMtPBKTOpOB, 

• PesoHaHcHoe ssaHMO.llellcTsHe s KOH9'1HOM COCTOSIHHH MO>K9T CYlll!'!CTB8HHO ysenH-

'IHTb sepoSITHOCTH pacna.OOB {1), (II), (III), 

JJ.ei!CTBHT811bHO, S peSOHaHCHOM npH611H>K9HHH sepOSITHOCTb KB>K.llOro HS aTHX pacna

.llOS 6nHsKa K sepoRTHOCTH pacna.oa K -+ R + e + 11 • 

vtsseCTHO, 'ITO sepOSITHOCTb 
+ 

K oj 

6 -1 
-pacna.oa cocTasnSieT 3•IO ceK · • BepORTHOCTb 

+ + 
pacna.oa. K -+ R + e +11 MO>KHO 

0 

w = 

npe.llCTBBHTb 

2 '2 
G g m 2 

RO k 

12rr 5 

/5/ 
S SH.lle 

pm•~ 
f p 

3 
dE 

R R 

(2) 

r.oe p 

2 m;- mB G - yHHsepcanbHast KOHCTBHTa cna6oro ssaHMo.oellcTSHSI, g ,- KOH
RO 

2m« 
CTaHTB, xapaKTepHSYIOlllBSI 

EcnH C'IHTaTh, 'ITO g 
Ro 

( g
2 

D2,85•I0-
2

), 
1T 
+ 2 

w(K +) /w(l( ) a _1_ g 
Ro "o 10 

+ 
l( -pacna.o 

Ro 

R 

npH 

2 

/g" 

m •310 Mas nony'IHM 
Ro 

(3) 

, ~-w(K+ -+R + e+ 
3 0 g" 

0 + 0 + 
+ 11 ) a w ( [( -+ 2rr + e + 11) 

5 -I 
1,5. 10 ceK w([(+-+ rr++ rr e+ + v 

5 -1 
• 3.10 ceK 

B pa6oTe161 s npe.onono>KeHHH o cymec'TsosatHIH 2rr -MeSOHHoro pesoHaHca co cnH-

HOM 0, Maccoll 310 Mas H mHpHHoll 15 Mas .onSI sepoSITHOCTH pacna.oa !{ + .. 2rr
0 

+ e + + 11 
4 -I 

nony'leHo sHa'leHHe 1,5•IO ceK • KaK 

COOTS8TCTByeT TOMY, 'ITO 

HeTpy.llHO BH.ll9Tb, S HallleM paCCMOTpeHHH, aTO 

g = 0,32 g 
Ro " (4) 

TSltHM o6pasoM, cymecTsosaHHe pesoHaHca co cnHHOM 0 H Maccoll 310 Mas, no-

4 

npOTHSOp9'1HT aKcnepHM8HTarrbHhiM .oaHHhiM 0 [{04-pacna.oe, oornacHO KOTOpblM 

+ + - + 3 -I 
w ( K .. rr + rr + e + 11 ) = 1.,.4 • W ceK 

pesoHaHCa C 

IHanpHMep, npH m =3m H 8
2 

= '!~ 11
2 

Maccoll nopSI.llKa 400 Mas snonHe .oonycTHMO, 

nony'IHM w(l(+ -+2rr 6 + e++11)=1;.(!/ .. ,\tr-+e\,.._ 

3 -1 Ro " Ro " •I,I·IO ceK • BnonHe sepoSITHO TaK>Ke, 'ITO cymecTsyeT pesoHaHc c 1• _T = 1 H Maccoll 

nopSI.llKa 3m" • npll aTOM aHanorli'IHbi9 oueHKH .onR npoueccos (II) H Ull) TaK>Ke .oaiOT 

I03ceK-I (ecnn TonbKo·KoHcTaaTa css3H .ons R , He aaoManbHo Mana), 
1 

QcTaHOBHMCSI Tenepb Kp8TK0 Ha C119.llCTBHSIX, KOTOpbi9 Sb1TBK8IOT H3 !103MO>KHOCTH 

K -pacna.oax. 
•• pO>K.ll,9HHSl pesOHBHCOB B 

3aMeTHM, 'ITO caMO no ce6e ysenn'leHHe sepOSITHOCTH K •• -pacna.oa MO>KeT 6biTh 

CBSISaHO H C HepeSOHBHCHblM 
1T1T -ssaHMO.ll9IICTSH9M, 

O.oHaKo pesoHaHCHbiii nHK .oon>KeH cymecTseHHO c.osHHYTh MBKCHMYM pacnpe.oeneHHR 

sepORTHOCTH no a<iJ,PeKTHSHOII M8CC9 .llSYX 1T -Me30HO!I, CKaSaTbCR Ha 9HepreTH'I8CKOM 

pacnpe.oeneHIIH aneKTpOHOS H T • .ll. ( XapaKTepHCTIIKH K • -pacna.oa 6es yqeTa rrrr -ssaHMOr 
/3/ • 

.ll811CTBIISI Hal!6onee UOUHO HCC119.llOSaHbl S pa6oTe ) , 
+ + 

0TMeTHM, 'ITO, ecnH 6bt s npouecce K 
+ 

-+'IT +n +e +II 6!>tn8 OTM9'19H8 KOppens-

UI!Sl nenTOHOB, 6rrliSKaSl K raMos-TennepOSCKOII ( l - .!_cos()), 9TO CSH.ll9T8rrbCTBOSano 6bl 
3c 

o npeHMymecTseHHOM sKna.oe pesoaaHca c 1 = T = 1 s STOT pacna.o. 

C 

/8/ ,., ' 
ne.oyeT TaK>K9 ynoMSIHYTb 0 TOM, 'ITO, KaK noKa3an Wa6arrHH , HHTep...,epeHUHSl 

H 1= T= 1 B K + -pacna.oe npH aanH'IHH cHrrbHoro 
•• .osyxnHOHHhiX cocToSIHHII c 1= T =0 

BS811MO.ll9IICTBI!Sl npi!BO.llHT K aCI!MM9TpHH B pacnpe.ll8IT9HHH 9IT9KTpOHOS OTHOCHT9flbHO 
x) 

nnocKOCTH, npoxo.oSJlllell qepes HMnynbChi rr -MesoHoB • EcnH sKna.o HepesoHaHCllbiX 

COCTOSIHHII Man, aTa aCHMM8TpHSl OTHOCHT811bli0 H8B311l!K8 (nopS!QK8(3Hepes.J'f.o ),3HaKj' >K8 
/8/ •pes, 

ee o.onosHa'<HO saaHcHT oT emma pesoHaHca (eM. ), Mo>KeT 6htTh, sTo o6cTostTenbC'rBO 

B JlaUbH9itW8M cne.oyeT HCUOflb30BaTb .lliTR H.ll9HTHtPHKaUHH KSaHTOSblX 'IHC9IT peSOH8HC8, 

ecnH oH 6y.oeT o6Hapy>KeH s K •• -pacna.oe. Y!sseCTHO .oanee, 'ITO sepoRTHOCTh pacna.o~ + 
+ + + - - + + - + xxl 

K .. " + rr t e + 11 ropas.oo MeHbWe, qeM sepostTHOCTh npouecca K .. " +," +e +v • 

HaM Ka>KeTCSl, 'ITO H9 HCK11l0'19Ha SOSMO>KHOCTb TOrO, 'ITO 9TO CSSISaHO He C npaSHflOM 

oT6opa /':;.Q =6.S , a c cymecTBOBBHHeM pesoHaHcos c 1= T • 0 H11H 1= T =1 
, Ka>K.llblil 

HS KOTOpblX B1111Sl9T Ha BTOpOll UpOU8CC
1 

HO He MO>K9T BITHS!Tb HB uepBblll (.osa sapR>K9HHblX 

TT -MeSoHa HaXO.llSITCSI B COCTOSIHHH C HSOTOUH'19CKHM CUIIHOM 2), 

x) /8/ 
Mbt 6naro.oapHbl JI.YI. JianH.llYCY, o6paTHBW9MY Hawe BHHMBHHe Ha pa6oTy , 

xx) + + -
CornacHo nocne.oHHM .oaHHbiM

1
sepXHHil' npe.oen .lliTSI sepoS!THOCTH K -+2tr + e + 11 

paseH 30 ceK-I/?/• 

5 

-.•:'(l 
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3. PaanauHOHH&Je K 2, -pacnaJl&J 

Pe3onanc co cnHHOM 0 3aBeJlOMO ne MO>KeT npoHBnHTbCll a pacnaaax K -+ 2" ~.Y 

(0-0 -nepexoa). " 

EcnH CyJUeCTByeT pe30H8HC CO CUHHOM 1 H M8CCOll M9HbUiell, '19M m K 

ua6nJOJl8Tb a paJlHHUHOHHbJX pacnaaax K -Me30HOB: 

Ko + .. " +fT + y 
2 

Ko + .. " +" + y 
' 
+ .. "+ + ,o K + y 

(A) 

(B) 

(C) 

Qco6eJUIO CYIU9CTB9HHO BUHSIHHe aTOrO pe30H8HC8 

/9/ 
ua pacnaa 

0 + 
K .. , +" 

2 
+ y , KOTOpblll 

CB5138H C UpSIMblM HCJ1yCK8HH9M y -KB8HT8 , 

• .t 

r 

- :r-

Pe3oHaHCHOMY nepexoay cooTaeTcTayeT MarHHTHoe annon&uoe H3nyqeune. MaTpH'IHblll 

aneMeHT nepexoaa MO>KHO 38J1HC8Tb B. BHJle
2 

(Rt) (77) (KO) 

0TC10Jl8 

.•. 

M =.Ji Gm L< {3 ~ </> e{3p K~<P 2 
K a yo a y u 

(G = 10"5 /M 2 
, a = ~- l 

he 
(0) 

aepo!ITHOCTb paanaunoaaoro pacnaaa K .. R 1 + y 

2 02 

G m~aL2 w 3 

w = 
m2 -m2 12fT 

131 

rae <'<> = --K--.B '18CTOT8 H3Jl)''19HHSI y -KBSHTB, 

2m 

(5) 
) . 

(6) 

K 
nocKOUbKy Up51M09 

C'IHT8Tb, <iTO L - {3/ M 

H3Uy'I9HHe CBli38HO C BHpTy~UbHblMH TSI>K9UblMH '!8CTHU8MH, 6yJl9M 

( M - Mace a HyKJlOH8, f3 - 1 ) • 

EonH Macca pe3ouauca HMeeT 

6{3 2 lo 5oeK-1 (_ 106
ceK-

1
). npn 

aenH'IHHy 300 Mae, anSI w nony'IHM 3HaqenHe 

2 4 -1 5 -1 
m •420 Mae, w =5{3 10 ceK ( - 10 ceK ). 

OueHKH 6e3 y'!eTa pe3oHHHCHblX cocTO!IHHll JlHJOT anSI aepo!ITHOCTK 

aa 103ceK -11101. 

Ko 
2Y"" 

-pacna-

TaKHM o6pa30M, cymecTaoaaane pe30HSHca R(O) c Maccoll .3m Mo>KeT yaenH'IKTb 
J " 

aepo!ITHOCTb pacnaaa K 0 .. "+ +,- + y UpHM9pHO B 100 pa3, npH M8CC8X OKOUO 
2 (0) 

470 Mae BK:RHJl pe3oaanca R 
1 

aon>Ken 6bJTb Cp8BHHM C BKU8Jl0M H9p930H8HCHblX nape-

XOJlOB. 

6 

'!;. 

0 -1- -PacnaJl K .. rr +rr + y o6ycnoanen a ocnoaHoM anyTpeHHHM TopM03HbJM H3Uy'leHHeM 

/9/ J ' 

fT -Me30HOB 

CooTaeTCTBYJOIU{e anarpaMMbl HMeJOT BHJl :If .. 
....,.,.. .................... -- ......_.,r 

D 0:::.-
J(t .7("-

rr-t --{} -a::.-:.. ~_,..-
l(t. ''"""-. r 

BKnaJl aHarpaMM, cooTaeTCTByJOJUHX np!IMOMY HcnycKE.HHJO y - KBHHTH H paanauHOHHOMY 

pacce!IHHJO " 
-M930HOB B KOH9'1HOM COCTOSIHHH, OTHOCHT9UbHO M8Jlo noaTOMy JlJlll K OJ 

7T -M930HOB H9 MO>K9T UpHB9CTH K cyJUeCTB9HHO-

pacn~Jl8 pe30H8HCH09 e3BHMOJl9liCTeHe 

MY yeenn'!eHHIO eepo!ITHOCTH pacnaaa, H K TOMy >Ke aa6nJOaenHe caMoro pe3oaauca e aTOM 

cnyqae Kpaaue 3HTPY aueao. 
nepe-

4TO KScaeTCSI paCTI8Jl8 [{ +-+ 1T+ + lf O + Y , TO BCJ19JlCTBH9 M8J10ll e'epOSITHOCTH 

+ 1- 3 c+ > xoaa K .. " + "o ( tJ, T = 
2 

) enHHHHe pe3onaaca R 1 co cnHHOM 1' Mo>KeT 
CT8Tb 

Jlnll aero cyJUeCTB9HHbiM. npH aTOM OCHOBHOll BKJ18Jl e npouecC JlOU>KHB eHOCHTb JlHBrpaM-· 

MB Up!IMOrO HCUyCK8HHll y -KB8HT8 • 

Ananorli'!H09 BUIISIHH8 JlOU>K9H OK83bJB8Tb pe30H8HC CO CUHHOM 1 H8 eHyTpeHJ{IOIO KOH-
0 + + - + + 0 '+ -

aepcHJO annon&uoro H3nyqeHHll e npoueccax K -+ " + "- + e + e , [{ .. , +" + e, + e • 
2 o + xl 

CneayeT oTMeTHTh, 'ITO a npHHnHne eo3MO>KH8 MonononbHHll KOJteepcH!I K -+ I+ e +B"' • 2 0 -1 

OanaKo aepoRTHOCTb aToro npouecca aa>Ke c yqeToM pe3onauca KpaAne Mana (- 1 ceK ). 

' 0 + -
B CBS13H C ebJUl9H31JO>K9HHblM ne06XOJlHM0 HM9Tb e BHJlY, 'ITO B911H'IHH8 w(K2 -+rr +rr +y) 

MO>K9T 6bJTb cpaeJtHM8 C W ( K O ->tr+ + fT -+ITO) H e TOM cnyqae, KOrJl8 cymecTe9HHblil BK118Jl 

0 2 e pacnaJlbl K -Me3oHa euocHT enpTyan&H&IA nepexoJl [{
0
-11 • .lleAcTeHTen&HO, cornacao 

2 /11/ 2 

aKCJ18pHM8HT8M ct>aynepa H Jlp, ~· + - + 0 w(., .. rr+rr +y)/w(., .. rr+rr-+rr )= 0,26;:0,08. 

/12-13/ l-13 pa6oT cneayeT, 'ITO eHpTy81lbHblil 11 -M830H Jl01J>K8H eHOCHTb IIOUO>KH-

T8UbHblll eKnaa a pa3HOCTb Mace m - m • Ho cornacno nocneJlHHM aKcnepnMeHTSnb-
o r:, 0 K~ 0 -0 0 

HbiM Jl8HHbiM, K Tli>Kenee, '19M s: . noaTOMY e anarpaMM9 K -K eHpT)I'8UbHblll K _., 
2 J ' 2 

nepexoJl ne Mo>KeT HrpaTb npeo6naaaJOmeA ponH. 

OaaaKo, ecnH BK118Jl K~·IJ -nepexoaa a K ~-pacnaJl&l MeH&we, qeM, aanpHMep, aKnHJl 

K:- rr nepexoaa (fl.m,<O) acero nHWb a aecKonbKO pa3, ace paaHo ao3MO>KHO yeenH'!eHHe 

w( Kl-+ tr+ _+ __ '!.- + y) JlO 5-10%. 

w(K 0 -+tr++tr-+ tr•) ~neayeT o6paTHTb 8HHM8HH9 H8 TO, qTO eC11H C'<HT~Tb, '{TO KB8HTOBbl9 'IHC118 1J -Me-

3088 onpeaeneHhl aocToaepno (I= T = o, p =-1 G=l) nanH'!He aayxnHoHHblX pe3oHancoe co 

cnHHOM 1 a o6nacTH 300-500 Mae Mae npeJlCTHBnlleTC!I oqeHb coMHHT911bHbiM, TaK KBK 

x) H11H K+-+ R(O) + e+ + e 
2 

7 

~ ----.-.f'JI'; . .-.,....-~ -·~·,, • ..,..,,.., ...... _,..-

r' 

-~-
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1 

lli 

w( ~tr++w-+ J 2 3 
e 9TOM cnyqae 11 Y .tton>KHO 6h1Tb MHoro 6onbwe 1 ( •10 - 10 ). B 

wtn~w++w-+wOJ /11/ .. 
>K9 epeMSI pAcna.ttHCle COOTHOWefiHe MO>K9T 6h1Tb 06'bACH9HO T9M, 'ITO CyWecTey!JI' 

aoHaHc R
0

, yeenH'IHeaiOWHll eepOSITHOCTb pacna.tta 'I -MeaOHa Ha Jw • O.ttHaJto eonpoc 

o ceollcTeax 11 -MeaoHa e HacToSiwee epeMSI nonHOCTbiO He ehiSICHeH. K 0 - 'I nepexo.tt 

0 ' MO>KeT eHOCRTb BKna.tt TOnbKO e K zy -pacna.tt. noaTOMY .ttnSI onpe.tteneHRSI 

coa R 
1 

H K~ -., nepexo.tta cne.ttyeT B .ttanbHeAweM cpaeHHTb aHepreTH'I&CJtoe pacnpe.ttene

HRe y -JteaHTOe e p8CU8.ll8X 

+ 
K 

+ 0 
" +" + y 

3. K I"- pacna.tthl 

0 + 
K .. w+tr+y 

' 

3KcnepHMeHTanbHaSI HHcl:>opMauHSI o K -pacna.ttax (eM. n,2) ehlahieaeT COMHeHHSI 
o4 (·+O•) 

B TOM, 'ITO cymecTBYIOT peaoHaHChl R H R 
1 

c MaccoA oT 280 .tto 400 Mae. B pa-
/15/ 

0 

6oTe UOit838HO, 'ITO ecnH 6b! cymecTeoean. ABC-pe30H8HC ( m a 310 Mae). eepORT-
+ + -

HOCTb pacna.tta K .. 2w + " oKaaanacb 6hi cpaBHHMoll (npu HOpManbHhiX napaMeTpax 

CHJibHOf'O e38HMO.ttellcTeHSI) C eepOSITHOCTbiO pacna.tta l{ l ... "+ +" - , 'ITO npOTHeOp9'1HT 

aKcnepHMeHTY. 

OTaneKaSicb oT npo6neMbl cymecTaoaaHHSI peaoHancoe c MaccaMH 280-350 Mae ( 

3H8'1HO aTOT BOn poe B H8CTOSI!llee BpeMR peweH 6h!Tb He MO>KeT), OTMeTHM, 'ITO e JIIOfSOM 

cnyqae HaoniO.tteHne peaoHaHCOB B K
3

" -pacna.ttax aaTpy.ttHeHo ua-aa cnnmKOM yaKoll o6nac-

TH .llJIII acl:>ct>eKTHeHbiX MBCC .tteyx g -Me30HOe ( 70 Mae), 

KpoMe Toro, e cnyqae K 
3

" -pacna)loe cymecTBeHHo cunbHoe eaanMo.ttellcTaue Me>K.tty 

~il3JIH'Illb!MK KOMOH!IaUHSIMH nap 17 -Me30IIOB, KOTOpOe MO>KeT CMaaaTb peao!laHCllbll! UHK, 

no)lqepK!IeM, 'ITO BCe Bb!BO.llbl H OUe!IKH, npHBe.tte!IHb!e B HaCTOSI!llel! paooTe, OCHo-· 

BaHbl HB npeJlnono>KeHHH, 'ITO .llBYXUHOHHble peaoHa!ICbl B CMb!Cne B3aHMO.tteiiCTBHSI He CJIHIU" 

KOM OTJIH'IBIOTCII OT 06b!'IHbiX CHnbHO B38HMO.ttel!CTeyiOIUHX 'laCTHU (HanpHMep, 

TaKHM o6paaoM, Mbl He paCCMaTpnaanu peaoHaHCbl, oona.n:aiOIUHe aHOManbHO ManbiMH 

KOHCT8HT8MH CBH3H. 

Bnpo'leM, amHmne TaKHX peaoHaHcoa Ha K -pacna.tthi He MO>KeT 6biTb cymecTaeH

HhiM ( aepOSlTHOCTb OopaaoBaHHSl HX Mana), 

AeTopbl Bhipa>KaiOT rnyooKyiO onaro.ttapHOCTb B.H.Banyeay u B.r.rpuwnHy aa o6-

Cy>K.lleHI<e H KpHTH'IeCKHe 38Me'!aHHSl, 
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