
C-6o3 
OS'bED.VfHEHHbltf 

VfHCTVfTYT 
RD.EPHbiX 

Vf CCnED. OBAH Vf x::t 

D.y6Ha. 

!· B.r .CoJiosbeB -z· • ·X s 

P4 - 6631 

"""' i 0 MHOrOKBA3HqAcTWqHhlX KOMllOHEHTAX 

- ' ~../'~ ' 

i'ft.,~U 

: . 
~ BORHOBhlX ~YHKUHH HEMTPOHHb~ PE30HAHCOB . . \ ... .... 
~ 
:E 
!Do • .... 
~ • $ 1972 



P4 - ,6631 

B.r .CoJioabea 

0 MHOrOKBA3HqACfHqHNX KOMllOHEHTAX 

BORHOBNX ~YHKUHH HEHTPoHHNX PE30HAHCOB 

.. ---· 



l 
I 
I 

.. [ ._,. 

'. 

. -. 

B 11 -41 BonHOBbie $yHKUHH BbtcoKoBo36y)KJleHHbiX cocTOSIHJifi rrpen

cTaBneHbi B BM)le pa3nO)I{eHJISI no 'IHCny KB83H'I8CTJIU. HarrpnMep, BOnHoBaSI 

$yHKUJISI ne'leTnoro N _ c$epH'IecKoro Slllpa nMeeT snn: 
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Koa$$nuneHTbl bl\ orrpenenS!lOT BKnall COOTBeTCTBYIOIUefi KB83JI'I8CTJI
1
l-

HOfi ·KOMilOHeHTbl1 
l\ -HoMep Bo36y)KJleHHoro cocTOSIHJISI c naHHhiMJI I 
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HuneKe t.=n yK83b!B8eT H8 neiiTpOHHYI01 
t= p - H8 IIpOTOHHYIO CHCTeMblo 

3 



,. 

B B~naoaofi cpyaKunu ( 1} rrponaneneHnR a+ a+ 
jm' i-m ) 1=0 aaMeae-

Hhl ·Ha orrepaTOpbi cpoHOHOB rrapHblX BHopaunfi O((t) t SIBJihlH Blill KOTO-

phiX aaH B 
14

•
51

• '4epea lJI 0 ot5oaRa<JeRo rrponaneneRne xnaaiiqacTII'IHhrx 

nnii ¢oHOHHhrx naxyyMon anR neH:TpoRHofi n rrpoToHHOfi ciicTeM. 

flonb3YRCb orrepaTOpHOH cpopMOH - BOnHOBhiX cpyHKUHfi TIIIIa ( 1), 

B I l-4/ npiiB9Jl9HHhl9 HefiTpOHHhie r .:>. • panf!aUHOHHhie r~.\t li 

anbcpa- r~>..t' llllipiiHhi, a TaK:lKe CHnOBhl9 ¢YHKUIIH Jlmi s - li p _, 

RefiTpoHoB Bhipa3HM qepea xos¢¢IIUII9HThi b >.. • Ecnn IIMeeTcR orrepa

TopiiaR cpopMa BOnHOBOM cpyHKUIIII H9HTpOHHOI'O p930HaHca, TO Ha R3hJKe , 

KostfltflnuiieHTOB ~OnHOBOM cpyHKUHH MO)KHO OIIIICaTb BXOJlHhie KaHanhi II rrony

'III":b TaKIIe )1(9 COOTHOIIJ9HIIR, KaK B MOll9nRX BaneHTHOI'O H9HTpOHa II BXOJl-

HhiX COCTORHHMo _ · 

B /3,4/ IIa sxcrrepiiMeHTanbHhiX aHa<JeRnfi rrpiineneHHhiX HefiTpOHHhrx 

II rrapuiianbHhiX. paniiaUIIOHHhlX lllllpiiH. rronyqeJihl BenH<JIIHhl OllHOKBa3H'IaCTIIq

HhiX II llBYXKBa3II<JaCTII'IHhlX KOMIIOH9HT BOnHOBhiX cpyHKUIIH HefiTpOHHhlX pe-

30HaHCOB~ nnR RJlep c 50 < A < 250 OHII OKaaaniiCb paBHhi' 
... 

I fl 2 
= zo - 6

- .,.. 10 - 9
• ( 2) 

B 13,4/. naHhi Bhrpa)KeHIIH ,lWR npnneneHHhiX llliipiiH B· cnyqae, xoraa 

. MenneHHhiH HefiTpOH aaxBaThiBaeTCH H9'19THO-H9'19THhiM HJlpOM. 8 STOM 

cnyqae ynaeTcH nony<JIITb cneneHIIH o nenii<JIIRax TpexxnaanqacTII<JHhiX xoM-

IIOH9HT TIIIIa ( p 2n ) • Ha. sxcrrepnMeHTanbHhiX naHHhiX cireny~T,· 'ITO 

-: 2 
I b 1 _ - nenH<JIIHhi nnH TpexxnaaiiqacTII<JHhix KoMrroReHT cocTOHHIIfi c t5onb-

llliiMH CIIIIHaMH M9Hbllle -~ b:l
2 

-Benii<JHHhl llnH OllHOKBa3H<JaCTII'IHhiX H JlByx-

KBa3H'IaCTH'IHhiX KOMIIOH9HTo CneneHHH 0 BenH'IHHax TpeXKBaaniiaCTII<JHhiX 
j 

II '19Thlp~XKBa3II<JaCTII'IHhiX KOMIIOH9HT BOnHOBhiX cpyHKUIIM H9HTpOHHhiX pe-

aoaancoB MoryT ohiTb cymecTBeHHo paclllnpeHhi, ecnii B RefiTpoHRo-cnexT-
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pOCKOIIII'I9CKHX nccnellOBaHIIHX aKa<JeCTBe MIIllleHefi IICIIO 

CTaoiinbHhie RJlpa li Rllpa, HaXOllHllJIIeCH B II30MepnhiX COC 

Borrpoc 0 Benii<JIIHax MHOI'OKBa3II<JaCTII'IflhiX KOMIIOHI 

cpyHKUHH BhiCOKOB03oy)KlleHnhiX COCTOHHHH HBnHeTCH OTKpl 

H9HHO, 'ITO BOnHOBbJe cpyHKUHII H9fiTpOHHhiX peaoHaHCOB Cl 

ThiCH'I paamr<JHhiX KBa3II<JaCTII'IHhiX KOMIIOH9HTo PacCMOTp 

HhiX rrpenenbHhiX cnyqaH. IlepBhrfi cnyqafi - Bee KoMrrow 

cpyHKUIIII BeCbMa Manhi II pacnp~nenemre HX BenH<JHH IIOJl'IH 

'19CKIIM: SaKOHOM9pHOCTRMo 3TOT cnyqafi COOTB9TCTByeT C 

rrpeacTaBneaiiro o KoMrrayRn-cocTOHHIIHX. BTopofi cnyqafi 

KOMilOH9HT BOnHOBOH tflyHKUIIII IIM99TCH OJlHa IInii H9CKOnb: 

MHOI'OKBa3II<JaCTII'IHhiX KOMIIOH9HTo 3TO 3Ha<JII-r:, 'ITO IIM91< 

<JaCTII'IHhl9 IInii !floHOHHhl9 KOMIIOH9HThi 1 KOTOpbie B HOpMII] 

tflyHKUIIII naiDT BKnaa, IIp9BhilllaiDllJIIfi HeCKOnbKO IIpOU9HTOE 

aefiTpOHHhJ9 pe30HaHChl JlOn)!(Hhi IIM9Tb CBOH HHllliBIIJlyanbf 

IlpencTaBnHeT naTe pee aa ocRone sxcnepiiMeaTanonhrx. tPar 

KaKOU 113 STIIX cnyqaeB IIMeeT MeCTO llnR HefiTpOHHhiX pe 

H eKOTOphie KOCBeHHhie' CBeneanH ... 0 -Benii'IIIHax- '19Thlf: 

lll9CTII-, C9MII..;. II BOCbMIIKB~31I<JaCTII'IHhiX KOMIIOH9HT BOnH 

MO)KHO rrony<JIITb II3 aaaniiaa a - II -y -pacrranoB aefiTpc 

nefiCTBIITenbHO, ecnii C J-: pe30HaHCOB I1piiB9Jl9HHaR pan: 

JlnH £] rrepexona Ha 'anyxcpOHOHHOe 0+ COCTOHHIIe oonblll 

XOJla B OCHOBHOe COCTOHHIIe, TO ll0n)K9H OhiTb 3Ha<JIIT9nbH 

BKnan .'19Th!pex- H lll9CTIIKBa31I<JaCTII'IHhlX KOMIIOH9HT BOnH 

HefiTpOHHOI'O peaoaaaca. Ha TOI'O 8KCII9pllM9HTanbHOI'O tfla 

rrpiiB9ll9HHhl9 BepOHTHOCTII Y -nepexOJlOB Ha OCHOBHhie II 

COCTOHHIIH onii3KII llpyr K llPYf'Yt MO)KHO cnenaTb BhlBOJl 

CYMMapHOM BKnane '19ThipexxBa31I<JaCTII'IHhiX KOMIIOH9HT. 
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1 SIBllhlil: BI:Ul KOTO-

IBe}leUHe KBa3H'IaCTH"'HhiX 

HOi!: CHCTeM. 

~YHKUHil: THITa (1), 

9.UHOUHbie r o. 
. y'At H 

mn JlliH s- H p -

Ecnn HMeeTCH orrepa-

DH8HC81 TO Ha SI3biKe 

BXOJlHhre Kallanhr n nony

HTHOI'O Heil:TpOHa H BXOJl-

,HBeJleHllhiX aeil:TpoHHhrx · 

nH"'HHhl OJlliOKB83H"'aCTH"'-

iJyHKUHii Heil:TpOHllhlX pe-

!Cb paBHbl 

( 2) 

rHbiM HJlpOM. B 9TOM 

rpeXJ{B83H"'8CTH"'HhiX KOM

X Jl8HHhiX cire}ly~T,· 'ITO 

IeHT COCTOSIHllii · .C 50llb-

1X TpeXKB83H"'8CTII"'HhiX 

yHKUHii Heil:TpOHHhiX pe-

CIIH B Heil:TpOHHO-ciTeKT-

l 

pOCKOITH"'eCKHX HCClle}lOB8HHHX.B Ka"JeCTBe MHIIIeHeil: HCITOllb30B8Tb He-
. ' . . /3/ 

CTa5llllbHbie SIJlpa H SI}lpa, li8XOJlSIIUHeCSI B H30MepllblX COCTOSIHIISIX ( CM. ) • 

Borrpoc 0 BeliH.:IHH8X MHOI'OKB83H"'8CT~TillbiX KOMITOileHT BOIIHOBhiX 

~yliKUHil: BbiCOKOB035y:lKJlEmHhiX COCTOHHIIil: SIBIISieTCSI OTKpb!ThiM. HecoM

ueHH01 'ITO BOIIHOBbie ~YHKUHH Ueil:TpOHHhiX pe30li8HCOB COJlepmaT MUOI'O 

TbiCSI"' pa3llll"'llhiX KB83H"'8CTH"'llblX KOMITOHeUTe PacCMOTpHM JlBa B03MOm-

HhiX rrpeJlellbHhlX Clly"'aSI. llepBbiil: Clly"'ail: - BCe KOMITOileUTbl BOIIHOBOil: 

~yHKUHH BeCbM8 Mallbl H pacrrp~JlelleUHe UX Beliii"'Hll ITOJl"'HUSieTCSI Ct;aTIICTU

"JeCKHM G8KOliOMepUOCTHM. 3TOT Clly"'ail: COOTBeTCTByeT o5merrpHUSITOMy 

rrpeJlCT8BlleHHlO. 0 KOMrrayHJl-COCTOSiliHHX. BTopoil: Clly"'ail: -. cpeJlH. MIIOI'HX 

KOMITOUeUT BOllliOBOil: ~YHKUHH HMeeTCSI O}llla HIIH JieCKOllbK0.50llblllHX 

MHOI'OKB83H"'8CTH"'llhlX KOMITOHeHT. 3TO 3H8"1HT1 'ITO HMeroTCSI MHOI'OKB83ll-

"18CTH"'Hbie HIIH ~OHOHHbie KOMITOUeJITbi1 KOTOpbie B HOpMHpOBKY BOllliOBOil: 

~YHKUHH Jl8JOT BKnaJl, rrpeBhrrnaromnfi aecKOllbKO _rrpoueHToB. B aToM cny"'ae 

aeil:TpoHUhre peaonaHChi JlOllmllhi HMeTb CBOH HllllHBHJlYallbllbie oco5eunoc::n• 

!lpeJlCT8BliSieT HUTepec 118 OCHOBe 9KCITepHMeHT8llbllblX ~aKTOB Bb!HCliHTb1 

KaKOil: H3 9THX Clly"'aeB JIMeeT MeCTO JlliH neil:TpOHllhlX pe30llaHCOB. 

HeKOTOpbie KOCBeUUbie CBe}leliJIH 0 BeliH"'HUaX "JeTb!pex-, ITSITII-1 

rneCTH-1. ceMII- II BOCbMHKB83H"'8CTH"'IihlX KOMITOUeHT BOllliOBblX ~yHKUHH 
' 1 . 

MO)!(HO ITOIIY"'liTb li3 81i81IH3a a - H y -paCIT8JlOB Heil:TpOUHhlX. pe30ii8HCO.B. 

lleiicTBJITellbHO, ecnn c 1- peaouaucoB rrpnBeJlennaH paJlnaunonnaH rnnpuna 

JlliH El rrepexo}la aa .JlBYX~OUOHHOe o+ COCTOSIHHe 5onbrne, '"'eM JlliSI rrepe

XOJl8 B OCHOBUOe COCTOSIHHe, TO JlOllmeH 5biTb 3H8"1HTellbHblM cyMMapHhlil: 

BKnaJl "'eThrpex- n rnecTHKBaan"'acTH"'llhiX KoMrroueuT BonuoBoil: ~yaKunn 
. /6/ 

ueil:Tpoanoro peaonanca. Ha Toro aKcrrepnMenTallhHOI'O ~aKTa , 'ITO 

ITpHBe}leHHbie BepOHTHOCTH y -::rrepeXOJlOB Ua OCUOBIIb!e H OJliiOqlOHOllllb!e 

COCTOSIHH5I 51IH3KH llPYI' K Jlpyry; MO)!(HO CJlellaTb BhiBOJl 0 3H8"1HTellbliOM 

cyMMapHOM BKII8Jle "'eTbipeXKB83H"18CTH"'llblX KOMITOHeHT. 



r, 

.Ecnn qeTb!pexKBa3H'I8CTll'!Hhie II IlleCTHKBa·anqacTH'!Hbie KOMIIOHeHThl 

nrpaiOT cyiiieCTBeHHYIO ponb1 TO I!pHBe.QeHHhie BepoSITHOCTH a -rrepexO.UOB 

Ha O.UHOtPOHOHHbJe COCTOSIHHSI .UOmKHhl .6b!Tb 60nb1Ile 1 qeM Ha OCHOBHbie 

COCTOSIHHSI. 113 8KCIIepHMeHTanbHh!X .QaHHh!X / 7 / cne.uyeT1 'ITO I!pll, ycpe.U-

HeHHH no BOChMH peaoaaacaM c / 11 = 3- B 
148Sm rrpnBe.UeHHhie 

~ + 144 
BepOSITHOCTH a -rrepexO.UOB Ha O.QIIO'f'OHHOe 2 COCTOSIHIIe B Nd I!pii-

MepHO B 2 pa3a 6onb1Ile IlpHBe.QeHHh!X BepOSITHOCTeii a -rrepeXO.UOB Ha ~ 

OCHOBHOe COCTOSIHHe. 0.uHaKO 8TH KOCBeHHbie .QaHHbie 0 cyMMapHOM BKna.ue 

MHOI'OKB83H'i8CTif'!HhiX KOMIIOHeHT He .ll810T OTBeTa Ha BOIIpoc: HMeiOTCSI _nn 

B BOnHOBh!X <jJyHKUIISIX HeiiTpOHHhiX pe30H8HCOB 6onbiiiHe MHOI'OKB83ll'!8CTII'I-· 

Hhle KOMITOHeHThlo ' 

EcnH BCe MHOI'OKB83ll'!8CTII'!Hb!e KOMITOH€HTb! BonHOBh!X tPYHKUIIH 

ueiiTpOH!IhiX peaoaaucoB Man hi ( rrepBhiii cnyqafi), To · tfJnyKTyauHH rrapunaith-: 

HhiX · '~pa.unaunoHHbiX 11 anb<jla-IIlnpna rrpn rrepexo.uax lia o.uuotjloHOHHhie 11 

.UByx<jJOI!OHHhl€ COCTOSIHI!SI .QOn)!{Hbl 6b!Tb MeHbiiii!Mll 1 '!€M Ilpll rrepexo.uax B ' 

OCHOBHbie COCTOSIHIISI. HarrpoTIIB1 ecnii I!MeiOTCSI 6onh11Ille IlleCTII- Hnll 

BOCbMHKB8311'!8CTII'!Hbie KOMITOH€HThi 1 TO MO)!{€T l!MeTb MeCTO SH8'IHTenb,-

H8SI tjlnyKTyaunSI IllllpiiH rrpn a -II y - rrep'exo.uax Ha .UBYXtPOHOHHbie COCTOSIHHSI. : .. 

f1o-BII.UIIM OMY 1 Han6onee llp_SIMOH rryTb Ha6niO.U€HIISI 6onbWHX MHOI'O

KB8Sif'!aCTH'IHhlX KOMITOHeHT BOnHOBhiX tPYHKUIIH COCTOHT B· ·nayqeHJIH BbiCOKO

B036y}!(.QeHiihiX cocTOSIHnii B peaKUIISIX rrepe.uaqn Miwrnx HyKnoHoB. O.uHaKo 

Ha 8TOM rryTII l!MeiOTCSI 6onb1Illfe Tpy.UHOCTIIo 

HeKOTOpbie CBe.QeHHSI 0 Benli'IIIH8X MHOI'OKB83ll'!8CTII'!Hh1X KOMITOHeHT 
i . 

MO)!{HO rrony'IHTb ITyTeM ll3y'!eHHH El ~ lrfl - II £2 -:-rrepexo.uoB' c 

HeHTpOHHh!X pe30H8HCOB Ha COCTOSIHIISI C 8Heprneii Ha ( 1,0 ·-1,5) M 8B . . ~ 

MeHbiiieii nx. ITycTb BOliHOBaSI tPYHKUIISI .uaHHOI'O pe3onaHCa I!MeeT 6onbWYIO 

BOCbMHKB83ll'i8CTIPiHyiO KOMIIOHeHTy, C Hero .UOn)!{Hbl Ha6nro.uaTbCSI , £] - 1 

MJ -, £2 -rrepeXO.llhl Ha COCTOSIHIISI 1 CO.Uep)!{8IIllle 6onhiiii!e COOTBeTCTByiO-
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JUlie IlleCTIIKB83ll'!aCTII'!Hb!e KOMIIOHeHTblo C rrocne.UHIIX1 · E 

.QOn)!{Hhl H.QTII y -rrepeXO.llbl H8 6onee HII3Klle COCTOSIHHSI 

aa puc. 1. ITpnBe.ueHHhie BeposiTaocTn aTnx rrepexo.uoB .01 

6onb1Ile IlpHBe.QeHHhiX BepOSITHOCTeii y -rrepexo.uoB c HE 

aaacoB. KpoMe _Toro oJiii .uon)!{Hhi cnnhHO tfJniOKTynpoBaTb 

oT pe3oiiaaca K peaoaaacy. E.cnn: KaKoe-nn:6o MHoroqacT 

tjlparMeHTllpOBBHO IIO HeCKOnhKHM COCTOSIHIISIM 1 ,TO rrapun: 

peXO.Uhl. C pSI.Ua HeiiTpOHHhiX pe30H8HCOB Ha OIIpe.ueneHHOE 

aaeprn:eii aa ( 1,0-1,5) MaB MeHbiiieii .uon)!{Hhi .ueMoHcTpll 

aocTn Tnrra rrpoMe)!{yTO'!Hoii • cTpyKTyphi. · H a6n10.uean:e 6on 

BepOSITHOCTeH y -rrepeXO.QOB C HeiiTpOHHh!X pe30HaHCOB 

COCTOSIHIISI C .HeCKOnhKO MeHhiiieii 8HeprneH B036y)!{.Q€HI!SI 

BOBaTb 0 Hann:qn:n: 6onb1Illl.X MHOI'OKBa3ll'I8CTU'!HhiX KOMIIO 

tjlyHKUHSIX aetiTpoHHhiX pe~oHaHcoB. · BoaMo)!{HO, 'ITO TaKne 

MO)!{HO tjln:KcnpoBaTb rryTeM aa6niO.ueHHSI · a -pacrraaa Te. 
•, 

KOTOpbie H.UYT y ;_nepexO.Uhl C HeiiTpOHHhiX pe30H8HCOB. 

AaanH3 CTpyKTyph! Bb!COKOBoa6y)!{ll€HHhiX COCTOSIHnti 

/2 8/ -
B paMKax . Moaenn: ' · , yqn:Th!BaiOmeii BaaHMoaencTBHSI 1 

. tPOHOHaMU 1 CBllll€TenhCTByeT 0 TOM 1 'ITO. 6onee rrpelliiO'ITF 

eTCSI BTOpOH cnytiaii, KOI'll8. IIMeiOTCSI 6onhiiiUe MHOI'OKBa:: 

IIOH€HThl B BOnHOBhiX tPYHKUIISIX HeiiTpOHHh!X pe30HaHCOl 

aenn paCC'IHTaHa rrnoTHOCTb COCTOSIHUti B He'!eTHh!X A 

ITOllC'!eTa qncna ITOniOCOBTHITa KB83H'I8CTHU8 + HeCKOnhK 

. . 239 
TaK, llnSI Jj2+ COCTOSIHHii U .B llHTepBane 10.K8B B6nll 

KOnll'!€CTBO. ITO~IOCOB SIBnSieTCSI cnellyiOIUUM: KB83ll'!8CTHUS 

KB831!'!8CTUU8 ITniOC llBa tPOHOHa - 114, . KBaan:qaCTIIU8 IT.iJI< 

172 n KBaan'!aCTHua nniOC qeTbipe tjloaoaa - 26. Baan:MOil 

·KBa3II'!aCTHU8MH II. B38UMOlleiiCTBIISI KB83ll'!8CTHUC tPOHOH 

6mi3KHX K 8 n o He B COCTOSIHllli TaK )!{e CIInhHO lfiparM 



~CTH'IHbie KOMnOH9HTbl 

ITHOCTH a -nepexO.ctOB 

'19M H8 OCHOBHbie 

!.ctyeT, 'ITO npn ycpea-

71 npnne.cteHHbie 

:osmne B 144 Nd npn-

c.i -nepexoaon aa . 

e 0 CyMM8pHOM BKna.cte 

fla nonpoc: nMeiOTCSI nn 

rune MHOrOKB83H'I8CTH'I~ 

BOnHOBbiX cpyHKUHfi 

·cpnyKTyaunn·napunanb

c a a ·oanocpoHOHHbie · n 

'!eM npn nepexoaax n· 

brune ·ruecTn- nnn 

!Tb M9CTO 3118'IHTenb-

~anyx¢oaoaawe 6o~iosransr. 

~eH~sr 6onb~nx MHoro-

rouT B ·nayqennn nwcoKo

>rnx HyKnoHoB. OanaKo 

I'IBCTll'IIIbiX KOMnonenT 

n ·£2 ~nepexo.ctoB c 

IIa ( 1,0 ·-1,5) M::m 

IOHanca nMeeT 6onhmyiO 

>I na6m<i.ctaTbCH E 1 -. 
! ·6onblli119 COOTB9TCTBYIO-:o 

,, ., . ' 

j, ,• 

'' 

UlHe 1119CTHKB83H'I8CTH'IHbl9 KOMnOH9HTblo C nocne.ctHHX, B CBOIO O'Iepe.ctb, 

,ttOmKHbl H.ctTH y -nepeXO.tlbl HB 6onee HH3KH.~ . COCTOSIHHSI 0 K8K nOK838HO 

aa puc. I. ITpnBe.ctennl,~e BeposrTHOCTH :aTnx nepexoaon aomKHbi 6biTb Mnoro 

6onb1IIe npnBe.cteHHbiX neposrTHocTeit y -nepexoaon c aeitTpOHHbiX peao-

HBHCOBo KpoMe TOrO OHH .ctOn:>KHbl CHnbHO cpniOKTyHpOB8Tb npn nepexo.cte 

oT pea.oilaaca K peaonancy~. Ecnn KaKoe-nu6o MHorottacTn'IHoe cocTosrane 

cpparM9HTHpOB8HO no HeCKOnbKHM COCTOSIHHSIM 0 TO napunanbHbl9 y -ne

pexO.ctbl c psr.cta aeitTpoHHbiX peaoaaacoB aa onpeaeneaaoe cocTosraue c 

:aaeprnett aa ( 1,0-1,5) M:aB M9Hb11Ieit aon:>KHbi .cteMoHcTpnponaTb oco6eu

aocTn Tnna npoMe:>KyTo'IHoit CTpyKTypbi. Ha6n10neane 6onh111Hx, npnBeneunbiX 

BepOSITHOCTefi y -nepe~onon c neR~pOHHhlX peaoaancon na ne~oTop~e 

COCTOHHHSI C H9CKOnbKO M9Hb1IIefi :aneprneit B036y:>K.ct9HHH 6y.ct~T CBHA9TenbCT

BOB8Tb 0. uann'IHH 6onb1IIHX MHOroKB83li'I8CTU'IHbiX KOMnOH9HT B DOniiOBbiX 

cpyHKunsrx aettTpOHHbiX peaonaHCDB. · BoaMO:>KHD, 'ITO TBKHe . y -nepexo.ctbi 

a -pacnana Tex cocTosrnntt, ua 

KOTOpbie nnyT y -nepexonbi c ueitTponnbiX. peaouancoB. 

Ananna CTpyKT~phl BhlCDKOBOa6y:>KA9HHhlX COCTOSIHHA,.npOB9A9HHhlA 

/2 8/ 
B. paMK8X Monenn ' . 1 Y'IIITbiB8101119fi B3811MO.cteficTBHSI KD83ll'I8CTHU C 

cpoHOH8MII 1 CBll}:I9TenbCTByeT 0 TOM 1 'ITO 6qnee npenno'ITIITenbiib!M SIDnSI

eTCH. BTopoii cnyqaft, Korna. nMeiOTCsr 6onbru!le MHoroKBaan'IaCTII'IHbie KoM.;. 

noneHTbi B nonHOBbiX ¢ynKUIISIX aeiiTpoHHbiX peaoaaacoB. B paMKax Mo-

nen11 pacC'IIITaaa nnoTHOCTb cocTOSIHIIii B ne'IeTHbiX A srnpax nyTeM 

nonC'I9T8 'IIICna noniOCOB.TIIna KB8311'18CTIIU8 + H9CKOnbKO cpoHOHOBo 
+ . . 239 

TaK, nnsr 1/2 cocTOSIHIIli U .B IIHTepBane 10 .K:aB B6nll311' B n = 4,8 M:aB 

KOnii'I9CTBO noniOCOB SIBnSieTCSI cnenyiOUliiM: KB83li'I8CTIIU8 nniOC, cpOUOU - 7; 

KBa311'IacTIIUa nn10c nBa ¢oaoaa - 114, KBa3!1'IBCTnua nn10c Tpll ¢oaona -

·172 n KBB311'IBCTnua nn10c 'I9Tbipe ¢onoaa - 26. BaanMoneiicTBHSI Me:>Kny 

. KiiaanqacTnuaMn if BaanMoaeiicTnnsr KBaanqacTnu c ¢ononaMII npn :anepr11mc, 

6m13KHX K 8 n 1 He B COCTOSIHHH TBK :>K9 CHnbHO cpparM9HTHpOD8Tb 

>. 
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MHOrOti8CTHtiHbi9 COCT05IHIHI1 K8K 9TO C)lenaHO C OJlHO'I8CTH'IHbiMH COCT051-

HII5IMIIo PacqeTbl /8~ IIOKil3biB8IOT0 'ITO BOnHOBbi9 cpyHKUIIII 
239

U npn 

aaeprii5IX1 6niiSK11X K B n , 
. COJl9p)K8T 6onhiiiiie MHOrOKB83IIti8CTII'IHbi9 

KOMIIOH9HTblo 
., 

Ha OCHOB8H1111 CB9Jl9H11ll 0 KOMIIOH9HT8X BOnHOBhlX QJyHKUHll HeHT

pOHHbiX pe30H8HCOB1 rronyqeHHbiX II3 9KCrrep11M9HTanbHbiX Jl8HHbiX 11 pac

~eTOB H8 MOJl9nii
1 

MO)KHO cneJlyiOIIIIIM o6pasoM npeJlCT8B11Th CTpyKTypy 

COCT051HIIil: np11 aHeprii51X B036y)KJleHII5II. 6nii3KIIX K 9Hepriiii CB513II Heil:T-

poHa Bn 
1. 0JlHOKB83II'I8CTII'IHbl9 11 JlBYXKB83IIti8CT11'IHbl9 KOMIIOHeHTbi IIM9!0T 

rrpii6nH3IIT9nhHO 0Jl11H8KOBYIO Benii'I11Hy. B 3H8ti11T~nhHOM aHepreTIItieCKOM 

11HTepBane Bbiiiie B n • Hx noBeJleHIIe YJlOBneTBOp51eT cTaTIICT11ti9CKIIM 

38KOHOM9pHOCT51M
1 

'ITO 51Bn5IeTC5I cne)lCTB119M pa3BIITOrO npouecca cppar-

MeHTBUII11. 3aBIIC11MOCTh 11x BenntiiiH ·oT MaccoBoro tiiicna A Jl9MOHCTpii· 

pyiOT CIInOBbie QJyHKUII11 ·sO 11 S 1 1 
B9nii'I11Hbl KOTOpbiX orrpe)len51IOTC51 

IIOn0)!{9H11eM IIOJl060fiOti9K . S 1; 2 II p 1; 2 1 . p J/2 . OTHOCHTenhHO 
B 

n 

II • TpexKB83IIti8CTII'IHbie 11 qeTbipexKB83IItiaCTII'IHbie cocT051HII51 

cpparMeHTIIpOB8Hbi ITO MHOriiM ypoBH5IM 5IJlp8 II II09TOMY TpeXKB83IIti8CTH'I 

Hbl9 H qeTbipeXKB8311ti8CTII'IHbl9 KOMIIOH9HTbl BOnHOBbiX QJyHKUIIil: JlOn)!{Hbl 

yJlOBneTBOp51Th CT8T11CT11ti9CKIIM. 38KOHOMepHOCT51M. HcKniO'I9HII9 COCT8Bm: 

roT nerK11e 11 oKonoMar11tieCK11e 5IJlpa (a T8K)Ke aHanoroBbie cocT051HH51); 

npouecc cpparMeHTBU11II Jln5I H11X He aa6pan eme nonHyiO c11ny, 'ITO aKcrre· 

piiMeHTanhHO · ITp051Bn51eTC51 B BII)le npoMe)KyTO'IHbiX CTpyKTYP• 

Ill • Dn51 MHoroKBa311ti8CTIItiHhiX KOMIIOHeHT rrpouecc cpparMeHTBI 

H8XOJliiTC5I B H8ti8nhHOfi CT8Jl11II II BOnHOBbie QJYHKU11II MOryT IIM9Th 6onhU 

MHOrOKB83II'I8CTII'IHbi9 KOMIIOH9HTbi II TeM C8Mb!M - IIHJliiBIIJlyanhHble xapa~ 

TepiiCTIIKII. 

g 



MHOrO'l8CTli'!Hbi9 COCTOHHHH, K8K STO CJlenaHO C OJlHO'I8CTH'IHbiMH CDCTOH-

HHHMHo PaC'l9Tbl /S/ IIOK83biB8IOT1. 'ITO BOnHOBbl9 <jlyHKUHH 
239

U IIpH 

sneprnHx, 6nn3KHX K B n , C0Jl9p)I{8T 6onbiiiHe MHOrOKB83H'I8CTH'IHbl9 

KOMIIOH9HThlo 

Ha OCHOB8HHH CB91l9Hllii: 0 KOMIIOH9HT8X BOnHOBbiX <jlyHKUHH Heii:T-

pOHHhiX pe30H8HCOB1 nony'leHHhiX 113 SKCIIepHMeHTanbHhiX Jl8HHbiX H pac

tfeTOB H8 MO)lenn, MO)I{HO cnenyiOIII11M o6pa30M Ilp9JlCT8BHTb CTpyKTypy 

COCTDHHHH IIpH sneprHHX B036y)I{Jl9H11H 1 6n113K11X K SHeprHH CBH3H HefiT-

pona Bn 

1. 0JlHOKB83H'l8CTII'IHbie 11 JlBYXKB8311'18CTII'lHbl9 KOMIIOHeHTbl IIM910T 

.npn6n113liT9nbHO OJl11H8KDByiO BenH'lHHy B 3H8'1!1TenbHOM snepreTH'l9CKOM 

HHTepBane Bhiiiie B n • 11x noBenenne ynoBneTBOpHeT cTaTHCTH'leCKHM 

38KOHOMepHOCTHM1 'ITO HBnHeTCH Cne)lCTBHeM p83BliTOrO IIpOU9CC8 <jlpar

MeHT8UHH. 3aBHCHMOCTb HX BenH'lHH ·oT MaccoBoro '!Rena A · aeMoncTpn-

pyiOT CllnOBbie <jlyHK~HH SO H S l , BenH'll!Hhl KOTOphlX OIIpeaenHIOTCH 

p J/2 OTHOCHTenbHO 8 n 

II • TpexKB83H'l8CTH'lHhie n '19TbipexKB83H'I8CTH'lHhie coCTDHHHH 

<jlparMeHTHpOB8Hbi ITO MUOrHM ypoBHHM HJlpa H IIOSTOMY Tp9XKB83H'I8CTH'I

Hhl9 H 'l9Tb!p9XKB83H'l8CTH'IHbie KOMIIOH9HTbl BOnHOBbiX $yHKUHfi JlOmKHhl 

YllOBneTBOpHTb CT8THCTH'I9CKHM. 38KOHOMepHOCTHMo J1CKniO'l9HHe CDCTaBnH

JCiT nerKne n oKonoMarH'lecKne Hapa (a T8K)I{e ananoroBhie coc~OHHHH), rne 

rrpouecc <jlparMeHTaUHH nnH nnx ne na6pan eme rronnyro cuny, 'lTD sKcrre

pnMeHTanbHO IIpOSIBnHeTCH B BH)le IlpOMe)l{yTD'IHhiX CTpyKTyp. 

llf • llmi MHOrOKB83H'l8CTH'lHhiX KOMIIOH9HT IIpOU9CC $parMeHT8UIU! 

H8XOJlHTCH B H8'lanbHOii: CT8Jll!H H BOnHOBbie <jlyHKUHH MOryT HM9Tb 60nbiiiHe 

MHOrOKB83li'18CTll'lHhl9 KOMIIOH9HThl 11 TeM C8Mb1M·- liHJlHBHJlyanbHbie xapaK-

TepHCTHKHo 



ts, 

BbiiiierrpiiBe.lleHHbie CY*IleHII.H, oco5eHHo. xacaroumec.H rroBe.lleH~.H MHoro

KBa3II'IaCTII'IHbiX KOMIIOHeHT1 H8XOJl.IITC.II B IlpOTIIBOpe'IIIII C o5merrpiiH.IITbiM 

rrpe}lCT8B1I.eHIIeM 0 .KOMIIayHJl-COCTO.IIHII.IIX II Hy)KJl810TC.II B 9KCIIepiiMeHT81Ib

HOH npoBepxe. 

B 38K1IIO'IeHIIe 5naro}lapro n.A. ManoBa II IO.n. noni>Ba 38 IIOMOII!b 
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