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Ha ocHOBe MaTeMaTHqecKHX MeTO.llOB, pasBHTbiX 
11 I 

H. H. Eo ron J060BbiM, B 

/ 2 3/ 
B ' rrpoBeaeHbi HccneaoBa-

HHR pR.ll8 CBOHCTB CHnbHO.lle~OpMHpOB8HHhlX 

CBepxTeKyqeft MO.llenH R,llpa IIO Cp8BHeHHIO C rrepBOHaqanbHbiMH p8CCMOTpeHHRMH rrap-

/4,5/ 
Hb!X KOppenRUHH SIBnReTCSI yqeT H3MeHeHHSI CBepxTeKyqHX CBOHCTB R.llp8 IIpH rre-

peXO,lle OT OCHOBHbiX K B036y:>K.lleHHbiM COCTORHHRM. B CBepxTeKyqeft MO,llenH S!.llp8 

Bee Bos6y:>KaeHHbie cocToSIHHR cHcTeMbi , cocToSimeii H3 N - qacTRU, OTHOCRTCH 

K .ll8HHOH CHCTeMe N -qacTHU, T,e. qHcno qacTHU coxpaHReTcR B cpeaHeM. 

CoxpaHeHRe qRcna qacTHU B cpeaHeM CBR38HO c rrpH6nH:>KeHHbiM MeTO.llOM Hccneao

/ 2 3 / 
B8HHSI rrpo6neMbl -MHOJ:'HX Ten, rrpHqeM, K8K IJOK838HO B 

1 
1 OWH6Ka, CBSI38HH8SI C 

STHM 1 He rrpeBbiW8eT 6%. 3aMeTHM, qTo B rrepBOHaqanbHOH ~OpMynHpOBKe CBepxTeKy

/4 5/ 
qHx cBoil.cTB ' qHcno 'I8CTHU He coxpaHRnocb aa:>Ke B cpeaHeM. TaK

1 
cpeaH Bos-

6y:>KaeHHbiX COCTORHHH CHCTeMbl 1 B OCHOBHOM COCTORHHH COCTORlL{eH H3 'l.eTHOrO 'IHC ... 

na N 'I8CTHU, HMenHCb ypOBHH, COOTBeTCTBy!OlL{He N - 2, N +2 

qacTHU8M 0 8 B CIJeKTpe B036y:>K.lleHHR CHCTeMbi, COCTOS!ll.{eft H3 He'l.eTHoro N 1 
'IRe

na qacTRu
1 

rrepeMewHBanHcb cocTORHHSI, cooTBeTcTByJOmRe N 1 
- 2, /II 1 

HnH N,' 
N' + 2 'I8CTHuaM. B cBSI3H c STRM MO:>KHO 6bwo rrpoBeCTH TOnbKO O'IeHb rpy-

6hle OUeHKH BnRSIHHSI rrapHhlX KOppenRUHH H8 
A 161 
~ -pacrraa 

Ha OCHOBe CBepxTeKy'IeH MO,llenH HMeeTCSI B03MO:>KHOCTb y'IeCTb H3MeHeHHSI 

CTpyKTypbl Sl,llpa K8K CHCTeMbl MHOrHX Ten rrpR ;3- H r- rrepeXO.ll8X BIJOnHe 

11 21 
orrpeaeneHHhlX SI.llep. B ' rroKasaHo, 'ITO ponb cBepxTeKy'IHX rrorrpaBOK K BepoSIT-

HOCTSIM r- rrepeXO.ll OB B CHnbHO.lle~OpMHpOB8HHbiX 

rrepecTpOHKY R.llp8 0 BO MHOI'HX cnyqaSIX RBnSieTCSI BeCbM8 B8:>KHO ii. 

B HacTomueii pa6oTe c~opMynnpyeM o6mne rrpaBHna rrocTpOeHHSI rrorrpaBoK K 

fi -paCIJ8.llYt CBSI38HHbJX CO CBepxTeKy'IeCTbiO OCHOBHbiX H B036y:>K.lleHHbJX coc

TOSIHHH, rrpoBeaeM aorronHHTenbHyJO, rro cpaBHeHHJO c rrpaBHnaMH oT6opa Anara, 

Kn8CCH~HK8UHIO BepOS!THOCTeil. -pacrraaa CHnbHO,lle~OpMHpOB8HHbJX SI.Qep H 

&lg ft. 
-rrepeXO,llOB Me)l(,lly O.llHH8KOBbiMH IJ8pmMH O.QHOqacTHqHbiX COCTOSIHHH B pas-

MaTpH'IHbiit sneMeHT, orrHCbiBaJOmHit fi 
'leC KH 38IJHWeM T8K; 

-pacrraa cno:>KHoro SI.llpa, cHMBonn-

• 
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Ji- 'P.t.:N ~~-l~l;~ vIr I v '>a;4·ft~z jii;.N./s.)= <1,_fr/1.>L 'II 
I 

3.U9Cb < -1_t 1 r J :51 > - o.UHO'laCTI'l'lHblfi MaTpH'IHbli1 31l9M9HT nepexo.ua, a 

L =- { 'fJ;,N !/J Jn,,., ){ !/';,~ fJ ;IJ..z), r.ue Jl N BOJIHOBaSI cPYHKUI'l51 CHC-

TeMbi N -qacTHU. 3Ha'leHHSI 'fi , xapaKTepH3YIOLUHe fl - pacna.u, nony-

'IHM B BH.U9 

-2. 

ft - ~ 1 ~. L 
-/<~J./r/1.,) 

/2/ 

npH'IeM 
L2 

npe.UCTaBHM B BH,Ue L 1, = /(, L /(, N· 
BenH'lHHbi l<;z. H R.N 

on HCbiBa JOT nepecTpoi1Ky s'l.u pa npH fi - nepeXO,U9 1 HpH'l9M II9pBaSI OTHOCHTCSI K 

nepecTpOfiKe npOTOHHOfi 1 a BTOp851-H9HTpOHHOfi CI'!CTeMaM. 

.Q a .UHM 06LUH9 npaBHJia IIOCTpOeHHSI nonpaBOK R. IT.e. R,~ l'lllH Rw I 

Ha OCHOBe CBepxTeKyqefi MO.U91ll'! S!.Upa, HCII01lb3YSI B01lHOBbl9 cPYHKUI'll'l, ypaBH9HI'!SI I'! 

/2/ 
o603Ha'!eHHSI 1 ,UaHHbl9 B npoTOHHyiO I'! HefiTpOHHyiO CI'!CT9Mbl 6y .U9M paCCMaTpH-

BaTh He3aBHCHMO. Hafi.ueM /l .UJISI j3 -pacna.uoa c yqacTHeM n106oro '!Hcna 

KBa3H-'laCTI'!U B Ha'!allbHOM I'! KOH9'IHOM COCTOSIHI'!SIX 3a I'!CKJIIO'leHHeM TeX cny'laeBt 

Kor.ua HMeiOTCSI .use KBa3H-qacTHUbi Ha O.UHOM H TOM )Ke ypoBHe. 3anHweM f( 
B Bl'l.U9 

R. = r n ( U~ I 
u~ + '/J'~ 1J': I ) ,t 

.j I / 3 I 

~ ff, .... f~ 
cPYHKUHI'l U-s . 'Vj OTHOCSITCSI K Ha<JanbHOMy, a u~ I • ~ ~ K KOH9'IHOMY 

COCTOSIHHSIM . 8 IIpOH3B9.U9HHH n ( u~ U3' + ~ 'Vj ') ~ OTCyTCTByiOT MHO)KJiTe

'$t./l . ... f~ 
1IH 1 COOTB9TCTByiOLU1'!9 T9M ypd'B~·SI MJ Ha KOTOpbiX HM9IOTCSI KBa3H-'laCTI'!Ub1 1 a CaMO 

OHO TeM 51JH )K9 K 9.UHHHU9 1 '19M 6onee CXO,UHbl CBepXTeKy'!He CBOHCTBa Ha'lallbHOPO 

/4 5/ 
I'! KOH9'IHOPO COCTOSIHHfi . 8 cPOPMY1lHpOBKe 

1 
napHbiX KOppenSIUHfi 3TO IIpOH3Be,Ue-

Hl'l9 paBHO 9,UI'!HHUe • .Qanee, 9C1ll'l 'li'!CllO CIIapeHHbiX 'laCTI'!U B Ha'la1lbHOM H KOH9'IHOM 
IOIH fl1 fOI 11-1 

COCTOSIHHSIX O.UHHaKOB0 1 K8K 1 HaiipHMep, IIpH ,q - pacna.ue 1../.P ~ ~ 
;._ e/- 12. 'I Tl.+( .... I 

TO r : U ..f. 1 a 9CJIH 'li'!CJIO CIIapeHHblX HyKJIOHOB M9HSI9TCSI B IIpouecce 

I 110 183 108+1 f.f3 ~ 
pacna.ua KaK B ~ __.... w J TO 'v-1-' :: 1l'"J 1IIpH'I9M 

7 2. + 1 I 4.- 7'( 0 r 



f KOTOpOM HC'Ie3na HIIH nORBHIIaCb KBa3H-qacTHUa. OTHOCiiTCR 
~ 

cl:lyHKUHH uf B /3 / xapaKTepH3YIDT CBepXTeKy'IHe CBOHCTBa CHC-

TeM bl C M eHbllJ liM -pacna.ae He-

qeTHOH CHCTeMbl B OCHOBHOe COCTORHHe qeTHOH OTHOCRTCH K qeTHOH 

CHCTeMe, a npH .fi 
.UByX-KBa3H"!aCTH'IHOe 

-pacna.ae 0.[lHO-KBa3H'IaCTH'IHOrO He"!eTHOrO COCTOI'IHHR B 

~ 
B036y}l{.[leHHOe COCTOHHHe ?rf H 

-l. uf OTHOCRT-

CR K He'leTHOH CHCTeMe H T.Ll. 

PacCMOTpHM cny'laH, Kor.aa KOHCTaHTa napHoro B38HMO.[leHCTBHH G- CTpe-

MHTCH K HYIIID, T.e. KOr.aa csepxTeKy'laR Mo.aenb rrepexo.aHT B MO.[lenb He3aBHCH-

MbiX qacTHu. Tor.aa nonpaBKa 
,e npHHHMaeT O.UHO H3 LlBYX 3Ha'leHHH: 

HnH npH'IeM ll=-1 COOTBeTCTByeT cnyqaiD 1 Kor.aa -pacna.a 

npOHCXO.[lHT 6e3 H3MeHeHHR nOIIO}I{eHHR BCeX HYKIIOHOB, KpOMe O.[lHOro, a B CIIy"!ae 

/(,:0 fi -pacna.a H.[leT C H3MeHeHHeM nOIIO}I{eHHR 6onee "!eM O.[lHOrO HyK-

IIOHa B MO.[lenH He3aBHCHMbiX "!aCTHUo llnH - pacna.aa, npH KOTOpOM 'IHCIIO 

nap OCT aeTCH HeH3MeHHbiM 1 £=1 .anR 'laCTH'IHbiX nepeXO.[lOB, a /(,=0 .anR 

.[lblp0'1Hb!X 0 a LliiR cJ3 -pacna.aa, rrpH KOTOpOM 'IHCIIO nap MeHReTCH Ha e.[lHHHuy
1 

.anH .[lblpO'IHbiX H R.: 0 .[liTH 'laCTH'IHbiX nepeXOLlOB. 4aCTH'IH biMH 

nepexo.aaMH Ha30BeM Te, y KOTOpbiX HC'Ie3aeT HIIH IIORBnReTCH KBa3H--taCTHUa Ha 

O.UHO'IaCTH'IHbiX ypOBHRX f , S>HeprHR KOTOpb!X 60IIbllJe BeiiH'IHHbl _A.jHrpaiD-

IDWeH pOilb XHMH'IeCKOrO noTeHUHana / , OTHOCR W9HCH K CHCTeMe C MeHbllJHM 'IHC-

nOM KBa3H-"!aCTHUo llnH .[lblpO'IHbiX nepeXO.[lOB ~HeprHH O.[lHO'IaCTH'IHbiX ypOBHeA 

f M9Hbill9 3Ha'leHHR _.1( 

npose.aeM .aononHHTenbHyiD, no cpaBH9HHID c rrpaP>HnaMH OT6opa Anara, 

17 1 
CcPOpMynHpOBaHHbiMH B 0 KIIaCCHcPHKaUHID -pacna.aos CHnbHo.ae¢opMHposaH-

Rb!X CnO}I{HbiX R.[lep, a JIMeHHO, pa306beM BCe -nepeXOLlbl Ha TpH rpynnbi! 

rpynna f({G-=0)=1 O< R. (Gi6o)< 1 
) 

2 rpynna !( (G .: o) = 0 O< R (fl. ~u) < f " 3 rpynna /( (r;. = 0)=0 R.(G,tO):::O. 
K nepBOH rpynne OTI'!eceM 

a / Te fi -pacna.abi, Ha'laiibHOe H KOH9'1HOe COCT OHHHH KOTOpbiX HBnRIDT-

C H OCHOBHbiMH COCTOHHHHMH CHCT 9 Mbl, 

6 I 'iaCTH'IHbie nepexo.abi B cny"!ae HeH3MeHHoro 'IHcna nap, 

• 
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B I a bipO'iHbie rrepexoabi rrpH H3M eHeHHH 'iHCna nap Ha e,Q HHHUy. 

/8/ 
3aMeTHM 0 'iTO HaftaeHHhle ~ .rfi -rr epeXO,Qbl ~ COCTOSIHHe 

"U..d f7 7 or...-r- C 9HeprHeft 1060, 1 K3Bt B COCTOSIHHSI 

~ ~ -[50J] 
9

/2 
9
/2 - [ 505] 

7 7 r, :;1 1 I 175 
H /2 /2 - 1,..50-lJ r-1:(., c aHeprnSIMH 1226 ,7 K a a H 1045,5 KaaJ cooTBeTcTBeHHo, H 

apyrHe rrpHHaane)!{aT K rrepexoaaM, OTHeceHHbiM K rrepsoft rpyrrrre. 

Ko BTopoJ;t rpynrre oTHeceM: 

a I tlbipO'iHbie rrepexoa hi B cnyqae He HaM eHHoro 'iHCna nap qacTHU, 

5/ qacTH'iHbie rrepeXO,Qbl B cnyqae, KOraa 'iHCnO rrap 'iaCTHU MeHSieTCSI Ha e,QH-

HHuy. DnSI pacrraaoa, OTHeceHHbiX KO BTopoft rpyrrrre, csepxTeKyqasr Moaenb aaeT 

OTnH'iHbie OT HynSI BepOSITHOCTH nepeXO,QOB 0 B TO BpeMSI KaK 3TH rrepeXO,Qbl CTpOrO 

38riperueHbl B MO:llenH He38BHCHMbiX 'i8CTHUo 3aMeTHM 0 'iTO Bbl'iHCneHHbie H8 OCHOBe 

cBepxTeKy'ieR MoaenH Siapa rrorrpaBKH ~ , OTHeceHHhle K rrepsoft H BTopoJ;t rpyrr-

IT8Mt KOTOpbie C!ISI38Hbl C fi- rrepeXO,Q8MH H8 HH3 KO-B035y)!{,QeHHbie COCTOSIHHSI 

Siaep I "V 0,2 Mas/, paBHbi Me*aY co5oa rro rropSitJKY BenH'iHHbii B cnyqae rre

pexoaos HB CHnbHO-B035y)!{,QeHHbie COCTOSIHHSI /,...., 1 M 3B H BbiWe/ nOSIBnSieTCSI 3Ha-

'iHTenbHOe pa3nH'iHe Me*tlY HHMHo 

npoBe,QeHHbiH 8H8nH3 3KCrrepHMeHT8nbHbiX tl8HHbiX riOK83biBaeT , 'iTO HMeeTCSI 

5onee .llBYX .uecSITKOB TBep.uo YCT8HOBneHHbiX ~ -rrepeXO,QO~ , OTHeCeHHbiX KO BTO-

Hf flf [ ] T 181 
poJ;t rpyrrrre. HarrpHMep, pacrraa B cocTOSIHHe 1/2 1/2 + 411 {a, , 

-,- 18J [ 183 /\/ ~.3.9 j3 -paCIT8,Qbl / (l, B COCTOSIHHe 7/2 7/2 - 503 J w 0 / V p 
B cocTOSIHHe 5/2 5/2 + [622] Pu.- 239 

H apyrH e . 05Hapy*eHHe c.fi -rrepe-

xoaoB, OTHeceHHb!X KO BTOpOH rpyrrrre, CBH,QeTenbCTByeT 0 npeHMyruecTBe CBepXTeKy

qeJ;I MO,QenH Hapa ITO cpaBHeHHIO C nJ050H MO,Qenb!O He3aBHCHMbiX 'iaCTHU H SIBnSieTCSI 

ewe O,QHHM noaTBep)!{tJeHHeM cyrueCTBOB8HHSI B8)!{HOrO KOpOTKo-aeJ.iCTBYIOWero rrap-

H oro B3a HMOtl eJ.iCTBHSi o 

E CnH K rrepBOH H BTOpOl!: rpyrrrraM rrpHHaane)!{aT Te .;3 -pacrraabi1 rrpH KO -

TOpb!X HC'ie3aeT HnH B03HHK8eT TOnbKO OtlH8 KBa3Jil-qacTHUa B rrpOTOHHOl!: /HeHTpOH-

HOH / CHCTeMax, a rronO)!{eHHe OCTanbHbiX KBa3H-qaCTHU OCTaeTCSI HeH3MeHHbiM, TO K 

TpeTbeR rpyrrrre oTHeceM: 

a/ rrepeXOtlhl C H~MeHeHHeM 'iHCna KB83H-'i8CTHU ripOTOHHOH / HeATpOHHOA / CHC

TeMbl 5onee qeM Ha eaHHHuy . 

5 I rrepexoa bi, rae HapSi ay c HaMeHeHHeM 'iHcna KBaaH-'iDCTHU Ha eaHHHuy, 



CBepXTeKy'IaSI MO.o:enb Sl.O:pa SIBnSieTCSI M0.0:8nbJO H83aBHCHMbiX KB83H-'I8CTHU, 

1109TOMy rrepeXO.O:bl 2 CBSI3aHHbl8 C rrepecTpOHKOH KBa3H-'IaCTHU B H8H
1 

CTporo 3arrp e 

W8Hbi. npe.o:cTaBnSieT HHTepec HCCne.o:oBaHH8 BOnpoc a 0 CTeneHH 3anpeweHHOCTH ne

p8XO.O:OB 2 OTH8C8HHb!X K Tp8Tb8H rpyrrne. 8 8CbM8 B8p0SITH0 1 'ITO OHH CHnbHO 38Me.o:-

neHbl no Cp8BH8HHIO C nepeX0.0:8MH 2 OTH8C8HHbiMH K rrepBOH H BTOpOH rpyrrnaM. 

l]nSI Orrpe.o:eneHHSI CTeneHH 3811p8W8HHOCTH ~ -nep8XO.O:OB 1 0 TH 8C8HHhlX K Tp8Tb -

ei\ rpynne, cne.o:yeT 9KCI1 ep HM8HT8nbHO HCCne.o:OB8Tb B03MOX<HOCTb nOHBneHHSI fi 
- pacna.o:oB O.O:HO-KB83H'IaCTH'!HblX COCTOHHHH H8'IeTHOH CHCT8Mbl B T8KHe .O:Byx-KB 8 3 H-

-qacTH'IHbJe B036y)K L(eHHb! e COCTOSIHHH '!eTHOH CHCTeMbl
0 

'IT06bl Bee TpH KB83H-qac-

THUbl H8X0 -"1 HnHCb Ha pa3nH'IHb!X 0.0:HO'I8CTH'IHbiX ypOBHSIX . 

npoBe!l eHH8Sl Bb!UJe .O: OnOnHHTenbH8SI Kn8CCHq:JHK8UHSI ft -pacna.o:oB OK83b!B8eTCSI 

none3HOH npH H .0: 8HTHcj:lHK8UHH B036yX<.0:8HHbiX COCTOSIHHH H8'IeTHblX SI.o:ep H npH 

aHanH3e ypOBH eH B 'IeTHo-'IeTHbiX H.O:pax. l]nll npoBe.o:eHHSI BeCbM8 rpy 6bJ X 0U8HOK 

38M8.0:n8HHSI .fi .,t -nepexo.aoB 

u :z, 
~ 

He'IeTHbix SI.o:ep npHBe.o:eM B Ta6nHue 1 ycpe.o:HeHH bie 

3H8'I8HHSI '£.'; H , X8p8KTepH3YIOWH8 9TO 38Me.o:ne HH8
2 

B 38BHCHM OCTii 

OT 9HeprHH B036y )J-::.o:e HHSI H8'IeTHOH CHCTeMbl IKOTOpy!O cne.o:yeT OTC'IHTbiB8Tb OT 

nocne.o:Hero 3anonHeHHoro ypoBHSI 'leT HOi\ CHCT8M bl npH G=O I 
' 

1]nSI BhlSIBn8HHSI pOnH CBe pXT8KY'IHX nonpaBOK np08H8nH3HpyeM B8nH'IHHhl 

-to! f t .O:nSI ~ -n epeXO.O:OB M8)KLJ:y napaMH 0.0:HH8KOBbJX ,)LJ:HO'I8CTH'IHblX 

C OCTOSIHHH B pa3nH'!HbiX SILJ:pax. 3aM eTHM , 'ITO npH T8KOM nO.O:X0.0:8 BnHSIHI18 O.O:HO'I aC -

TH'IHOrO M8TpH'IHOrO 9n8M8HT8 

t;Jfi 
H8 OTHOCHTenbHhl8 3H8'I8HHSI 

HCKnJO'IaeTCSI He nonHOCTbJ0 1 nOCKOnbKy npH nepexo.o:e OT O.O:HOrO SI.O:-

pa K .o:pyroM y cpe.o:Hee none HeCKOnbKO MeHSieTcSI . B Ta6nHue !1 npHBe.o:eM TpH 

cepHH TaKoro THna ,J -pacna.o:OB. npHHa.O:n8X<HOCTb nepexo.o:a K nepBOH rpynne 

o6o3Ha'IHM qepe3 I, a Ko BTopoA - II B TpeTb8M CTOn6ue 38nHW8M Knac-

-pacna.o:a, npHYeM BTopyJO KOnOHKY OTH8CeM K npOTOHHbiM, a 

TpeTbJO K HeifTpOHHWM nepexo.o:aM. B nocne.o:HeM cTon6ue rrpHBe.o:eM pacc'IHTaHHwe 

3Ha'l8HHSI ( logfi.Jf)~ no OTHOWeHHIO K nepBOMy H3 .O:aHHOI C8pHH nepexo.O:OB. V1 3 

Ta6nHUbl lT BH.O:H0 0 'ITO yqeT napHbiX KOppenSIUHH B 3H8'Il1T8nbHOH Mepe 06bSIC-- G _/ f S9 TP I.S".9 
HSJ e T 3aMe.o:neHHe npouecca G{.. - / /5 2 r.o:e npOTOHHblH nepexo.o: OTHOCI1TCSI KO 

· f 1~-f I J ~~I 
BTopoi1 rpynne, a HeH:TpOHHbii1 - K nepaoll, no cpaBHeH HJO c rrpoueccoM ot -... ro , 
r.o:e o6a rrepexo.o:a OTHOCSITCSI K nepBoii rpynne. Eon ee rronHo npotm JTtOCTf1 HpyeM 

• 
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Bl11HIHH9 CBepxTeKy'leCTH H8 ~ -p8CI18Jl B rrepeXOJl8X M9)!{JlY COCT051HH.SJMH 

3 / 2 - r 5 21 J H 1 / 2 + [ 631] , T'Jl9 HM910TC51 K8K rrpOTOHHbie, T8K H 

H9t\\TpOHHbl9 p8Cl18Jlbl 1 OTH9C9HHbl9 KO BTOpOH rpyrrrre. Bee TpH rrepeXOJl8 M9)!{JlY 

COCT051HHHMH 5 / 2 + [642] H 7/2- [743] OTHOC51TC51 K nepBOH rpyrrrre, 

0 Jl H8KO y'leT ll8pHhlX KOppe1151UHH llpHBOJlHT K H3MeH9HHIO to~ ft. 1 . 'ITO y11yq-

W89T COT'118CH9 C 8KC!l9pHM9HT811bHhiMH Jl8HHhiMH. 38M9THM 1 'ITO H9KOTOpOe p8CXO)!{-

!t I :tJS 1 I ~.JS' 
Jl9HH9 B C11Y'l89 tvp ~ L{. CB5138HO C H3M9H9HH9M Cp9JlH9T'O ll01151 1 'ITO BHJlHO" 

H3 Cll9KTpOB 0JlH0~8CTH'!HhlX ypOBHet\1 H9'!9THhlX 5I.Oep. 

B hiwerrpHB e.o eHH851 K118CC H¢HK8UH51 fi -rrepexo.ooB H y'leT p8CC'iHT8HHhiX 

CBepxTeKy'lHX ITO!lp8BOK OK83b!B810TC51 IT01193Hb!MH llpH 8H811H39 .fi -p8Cll8Jl0!1 

/ 10 / 
qeTHhiX 51.oep. B ITOK838Ho, 'ITO O.OHO'IacTH'iHhie rrepexo.ohr a.oyT c rrpH511H3H-

Te11bHO 0JIHH8KOBb!MH CKOpOCT51MH llpH fi -p8Cll8.08X H9'19THb!X H 'i9THb!X 51Jlep. 

Orrpe.oe11HM o.oHo'lacTH'IHhiA M8TpH'1HhiA a11eMeHT H3 f -p8crra.oa He'!eTHoro 51.o

p8 H BOCIT011b3yeMC51 HM .01151 Bbl'IHC119HH51 tog ft H8 OCHOBe CBepxTeKy'leA Mo-

D. 911H .01151 COOTB9TCTBYIOW9f'O A. -rrepexo.oa B '19THOM 51 .0pe . lleACTBHT911b-
..J"' '11'1 

Ho, orrpe.0911HM O.OHO'l8CTH'!Hb!H M8TpH'IHhiH 8119M9HT .fi -pacrra.oa w H3 

C0CT051HH51 ~ -[$12.] B COCT051HH9 '% +[1(02) Rll.11~ 3H851 1 'ITO f&t/1-'-Jj{~fl.:r: 7, 9~1 
/(, : 0,33• Vfcn011b3Y51 8TO, I1011Y'IHM ( ~ fi) __ ~- 7,8 .01151 COOTBe~-

'1#, (86 (!/ -,__. fll 
cTByiOwero rrepexo.oa £e ~ 0d H {&;fl. )~,94 .01151 rrepexo.o8 /(,e ~ 
M9)!{LJ.Y OCHOBHb!MH COCT051HH51MH 1 'iTO H8XOJlHTC51 B XOpOW9M COT'118CHH. C Ollb!THbiMH 

.08HHb!MH/ lO/(&Q fi.J ;:: 7,7 H (&a f~ ;: 8,0, COOTB9TCTB9HHO • 

(/ ~ (J ~. 
CXOJlHb!e llp8BH118 H8H.09Hbl .01151 ITOCTpOeHH51 CBepXTeKy'IHX ITO!lp8BOK K 8119K-

TpOM8T'HHTHb!M rrepeX0.08M, .01151 KOTOpb!X T8K)!{9 BB9.09H8 

CH<lJHK8UH51o 

.OOIT011HHT911bH851 K118C-

B 38K11 IO'IeHHe Bhipa:>K 8IO r11y6oKy 10 5118ro.oapHOCTb rrpo¢eccopy H .H . Boro-

11J05oBy 38 ll110.00TBOpH09 05Cy)!{LJ.9HH9, H.VI. n51ToBy, VI.H. CH11HHY H B. VI. <t>yp-

M8HY 38 ITOMOWb B llpOB9Jl9HHH 'IHC119HHblX p8C'l9TOB 0 

YaCTb H8CT051W9H pa50Thl Bhlll011H9H8 BO BpeM51 M09T'O rrpe5hlB8HH51 B VfHCTHTy

Te reopeTH'IeCKOR ¢H3HKH KorreHrareHcKoro YHHBepcHTeT8 . H rrpHHowy r11y6oKy10 

511aro.o8pHOCTb rrpo¢eccopy H H11hCY Bopy 38 rocTerrpHHMCTBO , 

coHy, I811118Xepy H A118re 38 B9CbM8 rro11e3Hhie o5cy :>~< .oeHH51. 

0. Bopy, M OTT9 11b'-
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?J:.t 
~ 

Ha'laJibHhie H 
KOH9'1Hble co-

CTOHHHH 

4, 
.;z. "'i512 - [532] ~ 

r ={ 312 - [521] ~ 

;z ~3/2 - [521]] 

j N ={112 + [631) J 

~ 

6, 
z-{512 + [642]] 

'( =[7!2 - [143]] 

10 

Ta6nHual. 

.t .t .t 
3Ha'I9HHH 71; , U;S = } - v; 

.[lb!p0'1Hbl9 B036,COCT, 

A,: 
I 1..JaCTH'IHhl9 B036,COCT, 

(Mss) 
2,0 1,0 0,5 0,5 1,0 2,0 

0,98-0,99 0,95 0,90 0,50 0,10 0,05 0,01-0,02 

T a 6 n H u a 2 

lP -nepexo.a K naccncpHK. 
(log. ft ) R z RN (log. ft) 

SKCn, 
OTH, 

TC ~ GrJ!59 air. ff ] 6,717 I 0 .07 6 .7 

flo ~&161 ~I I 5,6
191 

0,35 6,0 

Np 2~ 11237 lu. I I 6,017 I 0,5 6.0 

Jrn, 2!!-..~41 1u ff I 7 4171 0,1 6,7 
245 245 

'r/u 1 ff -1.4171 Bi:. _..en_ 0,05 7.0 

~ 2~,.qt39 1ui l 6,5171 
0,82 6,5 

IV, 2~~37 fuf 1- 6,817 I 0,36 6.9 
1'').35 35 1u J.-1 .. 7.5

171 
0,24 7.1 Np_..U 

J 


