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B cTaTbe
11 1 

ObinO Bbl'IIICneao ce'leHHe Keynpyroro paccestHHst cno>KHbtX !Ulep npR 

3HeprHIIX nop!UlKR 10 M<>alnyKnoa ( E> V 8 ) , conpoao>KnaeMoe aoaoy>KneaHeM KonneKTHB-

H~X COCTOstHHll, npeaCT8BnsteT HHTepec paCCMOTpeTb aonpoc H 00 yrnOBOM pacnpeaeneKHH 

B 9TOM cnyqae, nocKOJibKY B Ce'leKHe ll8!0T BKnan K8K KynOHOBCKHll, T8K II stnepHbl fl MeXll

RH3Mbl B030Y>KlleRHst, TO yrnoaoe pacnpeneneaHe, BOOO!lle roaopst, MOlKeT OTnH'l8TbCst OT 

cny'laR peaKuHH nepena'IH, HccnenoaaHHoro a pat5oTax
12

•
3

•
41

• 

/1/ 
CoxpaHstst a cHne caenaHH~e paHee npHonH>KeHHst, orpaHH'IHMCst nnst npocTOTbi 

aoaoy>KaeHHeM KonneKTHBHblX E2-nepexonoa ( poTaUHOHHbtx HnH BHopauHOHUhiX), KOTOpble 

oobi'IHO peanH3YlOTCst Haut5onee HHTeHCHBHO. 

J:lHqxpepeauHaJibHOe ce'!eHHe paaHo KaanpaTy Monynst aMnnHTYilbl nepexona 

KOTOp811 B ll8HHOM cny'lae 11p0110p!lHOR3nbH8 Bbtpa>KeHH!O: 
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rue 11 = 2, 0, -2, (11p09KUHst 11epeaaaaeMor0 MOMeKTa), Or -ljla3bl y11pyroro pacce stHHst 

(110TepHMH 3HeprHII MOOKHO npeHeope'lb), 8 ·· r,f+ll 

OTHOCHTenbHOrO .OBH>KeHHR CT8nKHB8lOlllHXCH SIAep, 

- M8TpJiqHbfft a neMeHT 00 <tJyHKUHSIM 

Ot5nacTb cyMMHpoaaHHst 110 a ljlopMyne (1) yuot5Ho paaoHTb Ha naa HHTepaana 

II ( f k + l , ~ ), nepBblH HHTepBan ( f l , f k ) COOTBe TCTByeT 30He, rae OTHOCH-

TemfHoe nsH>Keaae nnep npo11cxouHT He 110 peaepljlopnoacntM op611TaM acneucTBHe aKnlO'le

HHst stnepHbiX Clln, ):leilCTBHTenbH811 'lllCTb ljlaa paCCerutllst napUHBnhHb!X BOnH f 
1
':_C < 

/3/ 
c xopowe!l TO'IHOCTblO MO>KeT 6blTb 11pencTaaneHa nttHel1Holl ljlyHKUIIell 

T<e2br = O,<r _ r 
k 

(2) 

<l>aKTOp , 38BHCst!UHH OT MHIIMOll '18CTH ljlaa (II 0Tp8>KB!OIUHl1 HBnH'!Ue 110rnotUe HUst B 30He 
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napaMeTphl 0 kH y neri<O Bbi'IHCnHTb DO cpOpMyn8M 0 DpHB9119HHbiM .!31 
k 

B HHTepsane f > f •+ l (oonaCTh OTCyTCTBHSI !IJI9pHbiX CHn) of=o f , Of- KynOHUBCJ<He 

cpa3bl 0 H MHHM8!1 '18CTb nonaraeTC!I p8BHOJ! HynJO - nornomeHHe OTCyTCTBY9T, J1a ycnOBHSI 

HenpephlBHOCTH Re o f =of H J<Ba3HKnaccsqecKoro npe11ena 11n11 
k k 

Of ~ 'I fn 
f .... 'I 2 

f 2+ 'I 2 
k 
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f 
- ~ f k o. 

of BMeeM! 

(4) 

MaTpH'IHhlA aneMeHT M P. , f+l' B cjlopMyne (I) onpeAen!leTC!I cne11y~mHM o6paaoM: 

Me. e+, = M f,f*l' 
(Kyn + A M f,f+l' 

(!Ill), (5) 

rae M f,f+l' (~<yn) - qacn, MaTpH'IHoro aneMeHTa, o6ycnoaneaaa11 KynoaoacJ<HM MeXBHH3MOM 

aoa6yJKAeHHH, a M "" (!Ill) - !IAepBbiM, Koacjxjmnae aT A paaea ( SR / k 23Z Z e
0

R
0

) 
r..,r. +p. 0 1 2 2 ' 

npH'IeM R - cpeAHHA paaayc AAepsoro aaaHMOAellcTBHH, R = 1,27 ( A
1
/ 3 + A l / 3 ) f 

0 0 I 2 

R 2 - PBIIHYC !IAPB-MHW9HH, k - BOnHOB09 'IHCno OTBOCHTenhHOrO IIBHlK9HHSI, 

/5/ 
MolKHO noKaaaTb , 'ITO Mf" (XYn) , aecMOTpH aa aanH'IHe HCKalKeHHH cjlopMbi op6aT, 

,L+#' 
B9CbMa HennOXO ODHCbiBaeTCSI CBOHM peaepcpOpiiOBCKHM BHanoroM: 

M f,f+l' 

lfTO KaCaeTC!I 

HHA OH HMeeT BHII : 

_1_(2-..!!...!.L) 
4 P r 1' ='1 

(Kyn )=I 
I ,, = + 2 

6 p2 2 
. +'I 161 

M " p ( 1111) , TO cornacso OcTepuy , 11n11 
<,+I' 

M P.f+l' 
(!Ill .) = " · r,c (".<!~ = E 

J U>e-or) 
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(6) 

KOnneKTHBHblX B036ylK.<l9-

(7) 

( MaTpH'IHbll! aneM9HT ll f f+ 
1 

/1 I ' 1 
(RA) cna60 3aBHCHT OT I' 

151 
) , npeae6pera!l, KBJ< H 

B , .[19 HCTBHT9nbHOil 'laCTb~ MaTpH'IHOrO aneM9HTa (7) H orpaHH'IHBB!ICb ero MHHMOi! 

':18CTbl01 ll,8JOllleA OCHOBHOH BKnan, nony'lHM: 

11 r.e (ll.<t.) = - i ~ E y (8) 

an!l Bbi!ICH9HH!I rnaBHbiX OC06eHHOCTei! yrnOBOrO pacnpeAeneHH!I .<IOCTaTO'IHO orpaHH'IHTbC!I 

Bbi'IHcneHH!IMH 11n11 xapaKTepaoro cny'la!l: aeynpyroe pacce!IHHe o 16 aa Ta 181 npH aaep

rsa E na6= 166 Mas, conpoaoJK.naeMoe aoa6yJKAeHHeM n epaoro poTanuoaaoro ypOBH!I 

( .\E • 136 Kaa). Pac'leT npoH3BOAHncg nyTeM 'IHcneuuoro cyMMHpOBaHH!I aa aneJ<Tpouao-

Bbi'lHCnHTenbHOii M81UHHe. 

PeaynhTBTbl Bbi'IHCneuaA npeACTaeneubi Ha p11c. I. HopMHpoaJ<a KpHBbiX npoHaae.neHa 

C Y'I9TOM TOrO cpaKTa, 'ITO 9(E2)= 1,9 e2 .(6apa)
2 

- 3H8'19HHe, nony'leHHOe npH KYDOHOB-

CJ<OM B036YlK.<19HHH .<taHHOrO nepexo.na DpH 60M6ap.<tHpOBKe 

6apbepsol! o6nacTH aneprau
171

• 

4 

181 
T a a -"18CTHU8MH B llOJl.-

Kpuaa11 I nonyqeua B n· 

CKBM MeX8HH3MOM1 8 KpH88Sl 

mee peanbHOMy cny'la~, KOrll 

l<pHBOl! 3, 

J1a pHCYHKa BHIIH0 0 'lTC 

npeaeneaReM npoayKTOB peaK! 

cny'la!IX acpcjleKTHBHbiJ! BKnaa 1 

nenbBbiX napaMeTpoa, coOTae· 

HanpoTHB, KPHBB!I I B c 

I<YDOHOBCKOM B036YJKII9HHH np 

npH yaenH'I9HHH 0 , H8ttHH 

HO, B TO Bp9M!I KaK DpH Kync 

npaKTH'I9CKH DOCTO!IHUO, 

3TH OC069HHOCTH 06b >JC I 

n bie yrnbi 11a~T 6onhiUHe npHI 

MOM B036ylKII9HII!I !IBn !leTC!I K 

'19HHH yrna paCC9!1HH!1) BKn~• 

BBe~eHHH nornomeHHH, H KpHB 

'IHHaM 3TOT acjlcjleKT OTCyTCTB! 

B pa6oT/
81 

6bJno H3M 

C B036ylK.<19HH9 M pOTaUHOHHOr• 

TeopeTH'I9CKHX peaynhTaTOB, 

cornacue . 
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/3/ 
'b no cpOpMYUBM, npHB9A9HHbiM B 

~meuue OTCyTcTayeT. Ha ycnoaua 

anena nnsr 

(4) 

>eAen>!eTC>I cneAyJOWHM o6paaoM: 

(>lA)' (5) 

oaneHH8SI KynOHOBCKHM M9X8HH3MOM 

lHT A p88eH(SR
0 

/ k 23Z Z e
0
R

0
) 

1 2 2 1 

R I 27 ( A1
/ 3 + A I/ 3 } f 

0 ' I 2 

·enbHOrO JlBH>K8HHSI. 

I H8UH'IH9 HCK8lK9HH!I cpopMbl OpOHT, 

uanoroM: 

f< = 'l 

(6) 

I'= + 2 

161
, AUH KOUUeKTH8HbiX 8030YlKAe-

a ( il r-ar) 

J e (7) 

f' /
5 / ) . npeueopera!l, K8X H 

I u orpauuqaaaHCb ero MHHMoll 

(8) 

ueneHHH AOCT8TO'IHO orp8HH'IHTbCH 

ccesmae o16 ua T}81 npH s uep-

p80I'O pOT8UHORHOI'O yp08HH 

·o CYMMHp088HB!I H8 snexTpORHQ-

HopMHp08K8 xpH8biX npOH38eneaa 

al.feHHe, nonytt.eHnoe npH Kynoaos-
181 

e T a a -'IBCTHUBMH 8 non-

Kpuaaa I nonyqeua B npennono~eauu, 'ITO aoa6y~ueuae o6ycnoaneao TOnh~o Kynoaoa

CKHM MeX8HH3MOM, 8 KpHBB>I 2 - TOnbKO >IJlepHbiM, YrU080e pacnpeneneaue, COOTB9TCT8YIO

mee pe&nbHOMY cnyqaJO, ~OI'A8 BKU8A A810T 008 MeX8HH3M8 8030Y~AeHH>I, npeACT8BUeHO 

xpuaoll 3. 

Ha pucyuxa BHAHO, 'ITO yrnoaoe pacnpeAeneuue 2 aeCbMa CXOAHO c yrno8biM pac

npeneneuaeM UpOAYKTOB pe8KUHH nepeA8'1H, 3TO CXOACTBO CB>I38HO C TeM, 'ITO B OOOHX 

cnyqa>IX scp<jle~THBHblil 8Kfl8 A 8 npouecc ABIOT npaKTH'IeCKH OAHU H Te ~e 3H8'1eHH>I npH-

uenbHbiX napaMeTpOB, COOTB8TCTBYJOUIHX K8C8TenbHOMY CTMKHOB8HHIO. 

H8npoTH8, KpH88>1 I 8 o6n8CTH M8Ub1X yrno8 aanoMHaaeT yrno8oe pacnpeAeneuue npa 

~yUOH08CKOM 8030Y~AeBBB npH UOAOBpbepabiX suepi'H>IX/
7 

/ • 0TUH'!He COCTOHT 8 TOM, 'ITO 

npa y8enaqeuaa 0 , HB'IHHB>I c uexoToporo 0 
max da I df! y6bl88eT s~cnoueuua8nb-

HO, B TO 8peM>I K8K npH KyUOH08CKOM 8030Y~A9HHH 8 SToll o6naCTH yrno8 d a I df! 

npaKTH~eCKH DOCTORHUO. 

3TH ocooeHHOCTH OO'b ~ CH>IIOTC>I 8eCbM8 npOCTO. 0CH08BOA 8~U8A 8 p8CCe!IHHe H8 M8-

Uble yrnbl A810T OOUbUJHe npHUeUbHble n8p8MeTpb1, AU>I KOTOpbiX I'OCUOACT8YIOWHM MeX8HH3-

MOM 8030y~A9HB!I >18US19TCSI ~YAOH08CKHJ!. npa yMeHblliSHHH npHUeflbHOI'O U8p8MeTp8 (y8enH

'IeBHH yrna p8CCe!IHB>I) 8KU10'1810TC!I npOUeCCbl, <jleHOMeHOUOI'H'IeCKH OUBCbl88eMble AyTeM 

88eneHH!I nornomeHHH, a xpH88SI da I d'! B8'1HH8eT pe3~0 U8,li8Tb, no O'le8HAHbiM npH-

'IHB8M STOT s<P<PeKT OTCyTCT8yeT UpH UOU08pbepHbiX SHepi'H>IX, 

B pa6oTe
18 1 

Obi no H3Mepeuo OTHoweuae ceqeuug a eynpyroro paccestHHH 0
16 

u Ta 181 

c 8036y~AeaueM poTauaoauoro ypo8HH 136 ~sa x ceqeuHJO ynpyroro pacce!IHHH. Cpa8aeaae 

TeopeTH'!e CKHX peaynhTBT08, nonyqeuHbiX 8blrue , c sxcnepaMeHTOM yxa3bl88eT ua xopowee 

cornacue. 
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