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HsyqeHHe 3KCnepBKeHTMDBHX ~aHHHX no Heynp~rHM B3aHKO~eHCT

BKBY aneueHTapHHX qacTHU B o6nacTH aHeprHa CBHIDe r raB noKasHBaeT, 

qTQ saueTHHH BKn~ B HX ceqeHKff ~aDT npoueCCH COB~eCTHOrO po~eHHR 

peSOHaHCOB [!, 2] . 

-t 
Hcc.llel{Ol:laHHR 8000 4 -.nyqeBHX " p -BsaDo,lle ~CTBHR npx 

BKnynbCe ~t -ue30HOB 2,34 ± 0,06 raB/C, rrpoBel{egHNe B pa6oTe [JJ, 
+ + +- -+ -+ + -_o 

noxasanH, qTo B peaKUH.RX IT f -"> piT iT rr H _ " p- p " 11 lT '' 

RM8DIIIHX ce~IeHHR 3,74 ± O,II )•6 K 3,07 ± O,IC u6, BM~ 
:f. 

KaHMOB COBUeCTHOro po:&~eHHR K306apbl N,;z 31 H :EeKTOpHHX Me30HOB 

COCTaBnHeT 53 H 50% COOTBeTCTBeHHO. 

CeqeaJie KaHana: 

,..;. r 

7T+p _,. # p 0 ) 

onpe~e.lleHHOe B 

KaHana: 

[3] , oKasanocL paBHI:nl I, 97 

paBHHY !,54± 0,09 u6. 

(I) 

± 0,10 116, a ceqeaze 

(2) 

B BaCTO~ea CTaTI>e ITpOBOltHTCR aHa.llH3 npouecCOB COBMeCTBOrO 

POJAeHKR pe30HaHCOB (!) H (2). B CTaTHCTHRy B~tMHCL C06HTKR, ~nH 

KOTOPHX 3HaqeHHR a~eKTHBHHX uacc BTOpKqHHX qaCTlU y~OB.IleTBOPRnH 

yCJIOBHmt:: 

J 



1,30) rsB 

B CJIJllae Ka.HaJia (I ) H (0, 75 ~ /1rr+.,-- ~ 0 ,82) rsB H 

(I,I4 ~ t1prr+ ~ I ,30) rsB- B CJIJllae Ka.HaJia (2). Bu6op I'paHHn 

~HH s¢¢eKTHBHHX ua:c onpe~eJI&nCH npH a.HaJIH3e nJIOTHOCTH 3aCeJieHHH 

co6HTHHYH .ItBYllePHiit rHcTorpaw D] . }lJIH Ka.HaJia (I) 6IiJio OTo6paHo 

1300 C06IiTHii H AJlH KaHaJia (2) - 1000 C06HTHH. 

}lH!J)!J)EPEHU WbHHE CElJEHHH COBMECTHOfO 

POll ~IDI PE30HAHCOB 

YrJIOBiie pacrr?e~eJieHHH poaneHHH H3o6apu B o6meR cHCTeue 
"f- 0 .;* 0 

neHTpa uacc ;D.JHI KO te'IIHHX COC'l'O.fiHHii J/ p H If W ITpHBe;D.eH6f 

~e .. Ha pHC. I. HaJIR'IIBe fiPKO B~a!eHHiiX DRKOB B 06JiaCTH ~ 
N~ ' 

6JIH3K0:0: K "-I", y :<asHBaeT Ha CYllteCTBeHFTHii BKJia,Jl nepHcpepH'!IecKHx 

B3aHYO~eHCTBHH B IT?OUeccax (I) H (2). 

llpH a.HaJIH3e ~HqxpepeHI.tHaJI:&HHX Ce'leHHH peaKUHil (I) H (2) 6HJia 

t'== t-t. t BBe~eHa BeJIHqHHa m'"'· , r~e - qeTJiPeXYepHHii 

HunyJI:&c, nepe~a.HHHii oT npoToHa - KHDieHH CHCTeue " pTi+ ", 

a t,.,;,, - 1iHHBY3.Jl:&HOe, KHHeJiaTlfCieCKH ;D.OITYCTHYOe 3Ha'!leHHe t 
~JIH ~aHHiiX 3HaqeH:Hil 91f?qJeKTHBHiiX vacc t·'p-:r+- H f1 rr+,.- ( f'1rr+

77
-

77
o), 

I 
BBe~eHHe t IT03BO~JIO H36exa'l':& HCKaXeHHR, BHOCHJiHX B XO~ ceqeHHH 

CHJI:&HHY B3YeHeHHeY t. 
'"'n. 

.. 
B rrpe;D.eJiax mftPHHH H3o6apH H p -ueaoHa 
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di./ 
J{HqxpepeHIUHlJl:&Boe ceqeHze /PI lt'l AJI.fl npo)lecca ,. 

7i+f- N p 0 
, IIpHBell.eHHOe Ha pHC. 2a, oeeT pes:KHI 

nolJ.,;,ey IIPB Ua.JIW( It l . IloBell.eHHe d6j~ It'/ npz It)-> o 
IIOK83aHO Ha PHC. 26. C~elJ,yeT OTlleTHT:& OTCYTCTBHe yYeH:&meHH.fl 

Be~'IHHH "¥" !z'l npH It/+ o • TaKOe yueH:&meHWe, Ha6JIDll.aBmeec.fl 

B p.l'llJ.e pa6oT [ 6,I4,I5] 
1 

CB.R:Sano c HcnonsoBB.HHeu Be.IIH'IHHH It/ 

BYecTo Be~H'IHHH jt f , 'ITO BHOCH'l' Rc~eHH.R: B "6fet /tl no yKasa.&-

HoR BHme DpH'IHHE. HHKaKHX oco6eHHOCTeR B J~f B o6~aCTH 
If 

/ tl> 0, 5 M.R: UHana (I) He Ha6JID,nanoc:&. 

JiH~®epeHUiM:&HOe Ce'leHRe difdftt .nM peaKUHH 
• 0 

7r+f. --"" fll W (CU. pHC. 3) RUeeT OT'IeT~O BHpaEeHHOe M8'1'0 
I 1 I 

li.O It I -v 0 , 2, s~ T e 11 CIIa;ll .no jt I""' 0 , 6 1r1 IIPH jt I > 0 , 6 CTB.HOBH'r-

C.fl npaKTH'IeCKR r OCTO.IIHHHU, TaKoR XOll. ce'leHB.II tl J'/4{ It'/ M.R: AI :V 0 

Ha6JIDlJ,aeTC.II BO IIHOI'HX pa6oTaX [4,6] , 38 HCKJID'IeHHell pa6oTH [5) 

r,l{e rrpH 8 f3B/C OTUe'leHO yueH:&meHHe of6/tt!t'/ IIpH /t'f-o. 

~8BHCHIIOC'JD ,ZtHq>cpepeHUHMl>BHX ce'leHHH OT It'/ AJI.II Alp 0 

H 11 il w D B o6J acTB ~~~x It' I oiTHcHBanac:& aKCnoHeH'l'OR BHll.a: 

- CIt'/ 

"' A Y tlt1 "' e (3) 

PesyJI:&Ta'l'H, IIO.!IJ -qeHHHe M.fl napru~eTPQB "j" YeTOli.Oll HaHIIeHDIIIHX 

KBa;llpaToB, a Tal :~:e ;llaHHHe IIPH nny~:&cax 3 [6] 5 f 4 1 H 8 raB/ c ~ 
IIpHBell.eHH B '!'a6J :Rue I . 

H3 Ta6~Ill I BHli.HO, 'ITO Be~'IHHa IIOKa38'fe~.fl 3KCIIOHeR'fH "e" 
+ *" " B peaKJlHH Tip ~ ,.Y p pacTeT c YBeJDI'IeHHeu nepBH'IHoro HIIIIY~:&ca, 

" 0 B TO Bpeu.R: KaK J I peaKUHH 7T p - # W 

IIOCTO.IIHHO~ B HH"epBa.Jie 3HeprHH OT 2 7J.O 8 

lf.JI.R: cpaBHeHH.R: 31 ta'leHH.R: "'" ;ll~.R: yrrpyroro 
[5"] 

OCTaeTC.fl 1Ip8KTH'IeCKH 

raB. B T86JDIUe I npBBe;lleHH 

-+ ~ 
n p -paccemrH.fl IIpH 2, 34 

H 8 riB/C 
• BHli.Ho, 'ITO B o6oHX c~yqaJIX napaue-rp "'" 

6 



~mb. 
d/t:/ (Ge-VJ2 

30~ 
2or 

1,0 

0 

a) 

Q2 04 0,6 

a~/ I 
PKc.2.!H~~epeHUHaADHoe ceqeHHe lq/t/ 

a) MR o ~ /t
1
1 ~ I,4 (ra:s2}; 

6) ~JIR o ~ lt'l !f o,I2 (ra:s2). 

08 1,0 

Ilp.fDiaJI JIHHBJI - pe3yJI:&TaT arrnpoKCHMaQHH 3KC IOH6HTOtl C napa:ueT~ 

pa.KH: A= 135,5 ± 8,2 H G :It 8,54 ± 0,52(ra:s/cj 

KpH:saR - pacqe'l' no OMEA -Mo.n;eJIH .n;JIH o6MeH:J. Tr -Me30HOM. 
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PEAKUUJ 

1tp- ... w·x 

H/J--~++£ 

H)-n•p 

L-----

, 
-
)0 

-
:Jo 

TAEI\ULLA I 

JAMn Yl'\i:JC t:.frr36/cJ2 
--

2,34 0-0,3 

5,00 0-0,3 

~00 0-0,4 

434 0,10-0,60 
3,00-4,00 0,20-2,00 

~00 0,05-0,80 

8,00 0,10- Q90 

2,34 Q02E:t~ 0,50 

8,00 0,04~t~ 0,60 

8 

& (r3flcJ2 

8,54±0,52 

1q5 ± 1,00 

12,7± 0,50 
·-

484± 0,34 

2,30± 0,10 

3,70:t Q30 

2,70:t Q50 

6,62± 0,18 

1,20±0,10 



1' 0 

B KBa3ii,ZI.Byxt~aCi'Hl!HOli .Ka.HaJie N.f 00;Ibiii8 qeu B yrrpyl'Olol 

paccemnnr, a n MHaJie II ~w o - ueHI>me. 

,LJ,.nR OITHCa.HY.li MHOl.'HX llpOu,eiJCO.rl }lOn~,c~t:li.r.iJI _i.i83<,HaHCOtl B peaKWI-

iU, uu!J fl:U\iiX !lcprl(f!e!H! 'teCh.!'Hi xapi:Ui.'.t'ep, B flOCJie,LI,HKe ro,LJ,a -.; J Ci.it:XO.Iol 

l1IJHloi8H.M3C:& 1f0.1{8JII> OJJ:HOttaCT!1tUIOPO 06MeHa C l10I'JJOJt8HH8U (OMEA) [B ,9]. 

PesyJI:&TaTt> :pacqeTOB d~/dlt'/ :z\.'Lfi n:poueccc B (I) H (2) 

') '34 r'~ 1 t!pH '-, ., o;~.B C rro 0 MEA llJHiBe.n;euu Ha :pHc • 2 Yl J. rr:pH 3TOM B cJiyqae 

:peaKJ.UH! (1) ape;nrro.JiaraJIC5I t!HCTUH f!C8B;l\OCKaJI.fiPH!ili 06M8H, a B CJiyqae 

:peaKL\RH (2) - tm:CTHH B8KTOpH!:iH 06UeH. 

AJIJI pacqeTOB OHJIH B3RTH CJie;nynmMe napaMeT:pi : 

X', = 0 ,086; 

c1 = o ,95; 

}lJIJI * 0 tip 

.n:JIH 
f· 0 

iv' {;J 

'2 

f i/Jlp 

'lit 
2 

9 IA.Jilp 

'tr; 

dz. = 0,065; 

c2 = I,O. 

e z ' 
J p'i'!ll 

= 2; ---- = 0,4 
'l'i 

2_ 
f 

_l__El~ == IO; = 20 • 
'In 

(4) 

(5) 

il3 p~cyHKOB BK~H0,4TO YOACJJb O~H04aCTK4HOf0 O)MeHa C rrornome-

,L(, I , 
Hl18M He OriV!Ch!BaeT XO)(a 3KCIJ8pHM8HTaJibHOfO ce 4CHH1 cl/1 / npH 

2, Yl f3n/c Hl<l n cJiy«ae cKaJI.RpHoro, Hl.f B cnytrae B oKTOpnoro oCiMeHa, 

RaK OTMB'lhCTCfl !A aBTOpaMH paCiOT no n f' -B3a11MOIT,eliCTBJ.iflM npH 

,II,pyrHX ~lHCprM!1X/ It 1 ')' f,j. 

9 
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AHAJlli3 YI'JIOBHX PACIIPE.nFJIEHID1 IIPO)lYJ:'IDB 

PACfiAliA PE3JHAHCX)B 

)l~g HsyqeHHH yr~OBNX pacrrpe~e~eHHH rrpo~yKTQ;I pacn~a pesoHaH

COB B HaCTO.ffiii8H pa6oTe 6~a rrpHHHTa CHCTeua KOOp~!£HaT, rrpe~~O:IeH

Haii roTT!lJpH~OU H )l:!eKCOHOM [ 
9] (CU .pHC. 4). B CHC' ~eue IIOKOII peso

HaHCa sa OC:b ~ IIpHHHMMOC:b aarrprumeHHe rrepBH'CJHOI i t.IaCTHUH 
1 
n~aD-

IIl8I'O Trt- -uesoHa ,ZlJIH .f 
0 

H uJ 
0 

-UeSOHOB H ll)OTOHa-WfmeHH 

*' ~~II H3o6ap!:l IV ; sa oc:& y 6pMac:& aopuM:& t ~OCKOCTU pox-

.MHH.f!, T. e. IlJIOCKOCTii, B KOTOpOii ~eJJtaT HMIIy~:&C!:l .IepBH~IHI:IX t.IaCTHU~ 

HanpaB~8Hii8 OCH X BNOiq)MOC:b TaK, tiTOObl OOpasoBaiaC:& npaBaii CHCTeMa 

KOOp~KHaT. B Bb16paHl!OH TaKHM o6paSOM CHCT8LI8 KOOp, ~KHaT orrpe~eJIMHC:b 

IIO~$IJ)HUH f) H a3HMYTM:&HN}l '/ - yrJI!:l ~~.f! o~:roi1 HS tiaCTHU 

pacrra~a pesoHaaca (cu.pHc. 4): B c~yqae uso6ap!:l - ~~R rrpoTOHa 

pacna~a, B cJiyt~ae p 0 
-uesoaa - ~JIR 7T - Mesoaa, : ~ cJiyqae w 0 

-uesoaa 

HOPMMH K TIJIOCKOCTH pacrra~a. Yr~OB!:le pacnpeAe~eHHI rrpo~yKTOB pacrra-
'-o + ¥-o 

~a pesoaaacoB ~~R KaHMOB ii"f --» N p n It p -> N tv rrpHBe;rr.eau aa 

Pl!IC. 5 l!l 6. 

B pa6oTe roTTq)pn~a H JlllteKCOHa [ 9 J yr~OBble p lCrrpe;rr.e~eHIUI 
rrpo~yKTOB pacn~a pe30HaHCOB BNprutaDTCJl qepe3 <lJle .!eHTI:.I CIIHHOBOH 

MaTpHUbl n~oTHOCTH. TaK, B c~yqae pacna;rr.a t.IaCTHU!:l )0 cnHHOM I, T.R. 
0 0 

BeKTOpHbiX M830HOB ( j> H~H W ) yrJIOBble pacrrp ~,ne~eHH.f! HMeDT BH,Zl;: 

w(fY) = ~ {f1--?oo)+(3poo-1) ~ 2 ~) 

w { f J = 2~ { o- 2 B-).,- 'I ft-l CQj 2 f} 
(6) 

(7) 



x( -

a, z 

/ 
X 

a) B CHC~eMe ITOKOH 

B) B CHC~ eMe ITOKO Jl 

+ - ,, 
ir lT 

-+ ,, ,,pn 
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a B c~yqae pacna~a K3o6apu, T.e. qacTKUH co CITHHO~ 3/2: 

wt&)= ~ {ft+ '-~p33 )+{3-12p33 ) #>zej 

WN)-= 2~((1+ fiReR_)+~ Re~_, ~2 ·1 J 

(8) 

(9) 

r~e: fJ K tf - yr~H, orrpe~e~eHHNe Bume. 

3~eueHTI:i CllKHOBOH UaTpHUI:l llJIOTHOCT.H ~~1! H306ap1:1 H f 0 
- H W 

0 

U830HOB Orrpe~e~~C:& C nouom:&D U8TO~a MOMeHTOB. 

~~1! Taro qTo6N oueH.HT:& B~K1!H.He Hepe3oHaHCHlro W0Ha Ha 3Haqe

HHH 3~8M8HTOB CllHHOBOH MaTpHl{bl IlJIOTHOCTH, Ol:lJia rrp fMeHeHa C~e~yDma1! 

npoue~ypa. 0T6HpanHC:& COOHTHH, ~~1! KOTOpl:lX COOTBerCTByDmHe 3~~8KTKB

HI:le uaccH non~~H Ha ~yuepHHX ~Rarpauuax [J] B l6~acTH, coce~HHe 
c o6~acT:&D coBuecTHoro pom~eHH1! pe3oHaHcoB. YrJioB•e pacnpe~e~eHHH 

~JIH JTHX co6NTHH onacNBanHC:& TaKoH xe 3aBHCHMOCT:&J OT yrJioB B nf, 

• 3HaqeHH1! 

_fcp onpe~eJIMHC:& U8TO~OM MOM8HTOB. oaTeiJ BJ:lq.lfC 1Ml1Cb TIOIIpa:B~eH

HI:le P -K03qJlPHUH8HTI:l ~~H pe30HaHCOB TIO WOPMy~e: 

r~e: 

fo Alo - .Ptp· NIP 

tllo- l'ltp 
(IO) 

- f -K03<JlQJHUH8HTbi.·H TIOJIHOe q.H ~JIO C00h!TH~ • 
B OOJiaCTH COBM8CTHOrO p0{~8HHR pe30HaHCOB, 

- p -Ko3<JlilJHUHeHTN, onpe~e~eHHie ~JIH W0Ha; 

qac~O qDHOBI:iX COOHTHH B OOJiaCTH COBM8CT

HOPO pOlit.1l:8HHfi pe30HaHCOB, OID8,1l;8JI8HH08 H3 aHa-:3) 
~H3a :UBJ'MCPHHX pacnpe~eJieHmll 3~TJif;8KTHBHi:1X Mace: -



N N 

100 100 

50 

-1 0 ·1 -1 0 ·1 

N~:os8; N 
cos8N" 

J I 50 

0 JC 2K 0 JC 21f 

'P; lpN" 

PMc.5.Yr~oBHe pacrrpe~e~eHHR ~~R peaKUHH 
,, 1- " JTtp -">IV p 

KpHBHe pac< 'lHTaHH no tpopMy.naM (6) - (9) c f' -K03~l{,mUHeHTaJ.m: 

Foo = C ,591:!: 0,025 

f~-~ = -0,031 ± 0,020 

p
33 

= C ,163 ± 0 ,Oal 

R.ep
3

_
1 
~c,on ±o,or5. 

[4 



N 
100 

50 

-1 

N 

50 

0 

0 

cosew 

Jr 

'fw 

·1 

2Jr 

N 
100 

50 

-1 0 _l 
·1 

easel, .. 

N 

50 

~_,__ __ L_ 
0 Jr 2Jr 

!pN* 
~ p 

PI'Ic. 6. Yr.noBI:le pacrrpe,lle.neHHR l\JIR peaKIWH ii .. ,.p -> AI tA' 

KpHBI:le pacc<mTaHI:l rro ~opuy.naM (6) - (9) c ; -Ko::J1Jt;!IIUReHTCWH: 

p = 0, 577 ± 0 ,03J 
J 00 

p,_, = -{) ,037 ± 0 ,019 

~3 = 0.143:!. 0,022 

ReD = 0 ,OJJ ± 0 ,Oa:l. 
J 3-1 
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B Ta6JIMUe II npHBe.nenu 3Hat~eHH.fi .fo I .ftp H _fpt:5 - KOsi{l<lJHUMeHTOB 
1'- -¥- () 

,IJ,JI.fi ,.Y p 0 H # t oJ , OTKy,IJ,a BH,IJ,HO, tiTO nonpaBKa Ha cpOH 

npaKTHtieCKH He MeHHI!T 3Hat~eHHfi .P - KOScpcpHUHeHTOB, Ha pzc. 718 

npHBe,IJ,eHI:i 3aBHCHMOC"H fo -KO 3cpcpHUMeHTOB OT f 
1 

=- t- f ,.,,-,. ,IJ,JI.fi N p 0 

t< II 
H N w , Ha STH:. me pRCyHKaX npHBe,IJ,eHI:i Kpmme I pacct{I{TaHHHe 

no OMEA c napaueTpatrH (4) H (5). 0 HeKOTopoY corJiaCHH c Mo.neJI:&D 

YOJUIO rOBOpHT:& TOJI:&l :o B CJiyl:!ae II -Me30HHOrO 06JAeHa, H TO B 06JiaCTH 

YaJIHX t' , H~ 'ITO yKa3l:iBaDT H pa60TI:i f 5,GJ , BNnOJIH8HHNe I!pH 

,IJ,pyrHX SHepi'H.fiX [4 /:~ , 3KCnepHII8HTaJI:&HNe yrJIOBI:ie pacnpe,IJ,eJieHH.fi 1 

npHBe,IJ,eHHNe Ha pHC, 5,6, OITHCNBaJIHC:& KpHBNMH \6) - \Y) C nouom:&D 

fo -K03cpcpHUHeHTOB
1 

nnpe,IJ,eJieHHNX ,IJ,JI.fi 0 ~ /t 1
/ ~ 1/0 (r~C. -z_) 

BH.IJ.Ho, t~To pacct~HTrurHNe KpHBNe xopomo OnHCI:iBaDT pacrrpe.neJieHHH 

W {B) H W (<f) , : Ia HCKJIDti8HHeM pacnpe;L\eJieHH.fi no ¢1 B /' 

B pacnpe.neJieHHH no J :ocHHycy yrJia ueJK.D.Y ff --uesoHou H3 pacna.na 
0 _p -ue3oHa H na.nam t¥.11 TT+ -U830HOM B CHCT8M8 ITOKO.fi ~ ~M830Ha 

Ha6Jin.naeTCR 3ar.leTP.ilH acru.n:.eTpMH, panHaH: 

=-0 1 14 ± 0 103. 

3Ta acH:uMeTpHH Ha6JIJ ~.naeTCH BO Be ex pa6oTax I r.ne R3yqaDTCH pollt.neHHe 

o -r -
H pacna,IJ, p -M830Hf , KaK B II +p , TaR H B IT rp -B3ai1UO,IJ,8i1CTBH-

HX [4 ,1 4 ,15~ CJie,IJ,ye~ ilO,IJ,'IepKHyT:&, 'ITO TaKa.fl aCHMMeTpHR He Ha6JID~a- a 
+ (13 I-:1 

eTCJI B yrJIOBllX paCIJI8,IJ,8JI8HHRX 3ap.fil!eHHHX p- -M830HOB (CM,Jia!IpHMe~ 

0,IJ,HO H3 B03MO~HNX m6~JICH8HHi1 STOro RBJI8HHJI YOllt8T 61:iTb CBJI3aHO 

C HHTepcpepeHUHei1 M8JZ\Y P-H 5 - BOJIHaJ.IH B 7T-t-7T --cHCTeue [I6,I7] 
) 

KOTOpaJI M0~8T B03HI1BaT:&, HanpHuep, ITpH HaJIH'IHH B CHCT8Me lT+ff-
o 

KpoMe _p -Me3oHa em e HeKoToporo pe30HaHca c H3DTOITHt~ecmnA cmmoM 
1 

paBHHM 0 , H uaccoi1, f1IlH0JIH311TCJI:&HO paBHOi'i uacce _f -M830Ha, 



H
 -..
J 

p
e
a
~
<
;
4
f
l
 

ii
~-

-)
>~

~·
p~

 

;r
t-o

...
.;;

,. 
/V
~U
J . 

I 

&
 

.., 
f'•

o 
_p

,_,
 

R
ep

, 0
 

p,
3 

Re
 p

3
_

, 

Re
 p

31 
.Po

o 
.r.-

1 
R

e 
f',

o 

f'3
a 

n
.
 
~
 

I 
~;

;~
; 

o ,
o 

-
o ,

I 
(r

3
B

)2
 

Po
 

0
,7

5
7

 i
 

0
,0

5
2

 

0
,0

0
4

 ±
 0

,0
2

4
 

-o
 ,0

5
4

 i
 

0
,0

2
2

 

0 
,I

I2
 ±

 0
,0

5
2

 

0
,0

2
0

 
±

 0
,0

2
3

 

-o
 ,0

1
5

 ±
 0

 ,0
26

 

0
,5

2
2

 ±
 0

,0
7

0
 

-o
 ,0

4
4

 :
!; 

0
,0

3
8

 

-o
 ,0

67
 ±

 0
,0

3
2

 

0 
,1

6
2

 ±
 0 

,O
:D

 
-

_ 
..

..
..

 
..&

. 
" 

,..
,..

., 
• 

l·
~
,
o
•
•
+
o

0
o
-
•
 

I 
-o

 ,0
18

 -
0 

,0
88

 

?c
p 

0
,7

8
3

 

-0
,0

3
5

 

-o
 ,1

48
 

0 
,I

 59
 

-o
 ,0

2
4

 

0
,0

3
3

 

0
,2

4
8

 

0
,0

2
0

 

0
,0

1
9

 

0
,2

4
7

 
""

',..
.,,

..,
 ....

 

0
,0

4
3

 

T
 A

 E
 J

l 
ll 

U
 A

 
ll

. 

0 
,I

 
-

0
,2

 
(r

sB
)2

 
o .

 2 
-

o .
 4 

cr
aB

 )2
 

.P
p

e3
. 

.P
o 

.Pe
p 

.Pp
"J 

. 
Po

 
p'P

 
fp

•
J
 

0
,7

5
5

 
0

,7
0

5
 i

 
0

,0
0

0
 

0
,5

9
4

 
0

,7
4

1
 

0
,4

9
2

 ±
 0

,0
8

5
 

0
,4

4
0

 
0

,5
2

0
 

0
,0

5
8

 
..{

) ,
00

2 
±

 0
 ,0

35
 

..{
) 

,0
75

 
0 

,0
3

) 
..{

) ,
12

5 
±

 0
,0

4
2

 
..{

) ,
10

2 
-0

,1
3

9
 

-o
 ,0

31
 

-o
 ,1

09
 
±

 0 
,0

34
 

-0
,1

3
4

 
..{

) ,
09

8 
..{

) ,
08

3 
:!;

 0
,0

8
8

 
-o

 ,1
43

 
-0

,0
5

4
 

0 
,IO

O
 

0 
,0

96
 ±

 0
,0

8
4

 
0

,1
9

1
 

0
,0

5
6

 
0 

,I
I4

 ±
 0

,0
8

8
 

0
,0

7
6

 
0

,1
3

7
 

0
,0

3
1

 
-o

 ,0
32

 ±
 0

,0
3

5
 

-0
,0

0
3

 
-0

,0
4

5
 

..{
) ,

00
5 

i 
0 

,0
3

5
 

0
,0

2
9

 
-o 

,0
26

 

-0
,0

2'
7 

0
,0

0
0

 
i 

0
,0

4
2

 
0

,0
5

6
 

..(
) ,

02
5 

0 
,O

IJ
 i

 
0

,0
4

5
 

0
,0

3
7

 
.(

),
0

0
2

 

0
,6

0
5

 
0

. 5
69

 
i 

0 
,0

7
2

 
0

,2
6

0
 

0
,6

0
5

 
0

,5
4

8
 i

 
0

,0
6

8
 

0
,3

2
8

 
0

,6
9

6
 

..(
) ,

05
2 

-0
 ,o

ro
 :

t 
o ,

04
5 

..(
) 

,0
22

 
-0

,0
0

4
 

..(
) ,

01
7 

:!;
 
0 

,0
36

 
-o

 ,0
02

 
0

,0
1

6
 

-0
,0

9
7

 
..(

) ,
07

1 
±

 0
 ,

03
7 

..(
) 

,0
18

 
0

,0
9

7
 

-o
 ,0

98
 

±
 0

 ,
O

JI
 

-o
 ,o

ar
 

-0
 ,I

:O
 

0
,1

2
8

 
0 

,I
'?

'?
 

i 
0

,0
4

9
 

0
,1

6
7

 
0 

,I
 56

 
0 

,I
I8

 i
 

0 
,O

:D
 

0
,1

6
0

 
0

,0
9

9
 

"" 
.....

.....
... 

'"' 
"'

~'
"~

'•
 
+

"'
 

"' 
.....

.. 
,..

, 
1"

11
!1

"'
! 

1"'
1 

f'
l'

)l
"
\ 

"
' 

1"
\l

':
:"

l 
+

"
' 

,.,
r,

,..
. 

1"
\ 

1'
"1

<7
f"

"' 
"'

 
"

n
o

 

-o
 ,0

39
 

-o
 ,0

86
 ±

 0
,0

4
3

 
..{

) ,
01

3 
.(

J,
I2

I 
I .

.{
):

05
7 

:t 
o:o

;~ 
I 

-o
 ,0

26
 

-o
 ,0

7
4

 



Q5 

0 
Q2 Cl4 C¥i Q8 fJ 

Q5 PH 
~.1o-• 

1-1 
0 --+------+---t- . 

-C,5 -Q5 

:~~~:~oAn~w·~-~~~. ~~QsJ~4~~~~~'-~~~~.~~ 
-{j5 -Q 

PI!C. 7. 3aBV!CRMOC'l'b )J!CMCHTO.B O;IJ.HOBepDUfilHOR MilTplm:u ITJTCTHOCT¥1 OT 

It 'I= It -t .. ,-.,j ;IJ.JHf. peaKUIHl: 

ITyHKTRpou rrp•>Be,n:eH!:l KplffiHe, pacctmTaHHh!e no OMEA -Mo,n:eJI\1 c na-

~ = 0 ,086; 

tz.= 0,065; 

c, = 0,95; 

cz = I. 

= 0 ,4. 



1DC::=' ~00 +-:+-+ 
Cl5 ------- Q5 

o a2 o.• a6 aa ib o 

10 

:r'~ I - ; n; n =!= o~'Ft-'--!~~-,+-.-~+-
-qs -o.s 

:~. ~ :~:;:,~. +~¥+ 
-qs -qs 

Pt-~c. 8. 3aBKCt1MOCTI> 3JieMeHTOB omroBepnm:HHOH uaTpH~H : IJIOTHOCTK o•.r 

It'/= It-t..,,-,_/ AJI.f! peaRUHH lip ->- N 'w o 

llyHRTHpou rrpoBeAeHH RpHBNe, coc'~UiTaHHNe no Ol!EA -Mo,n;ent-~ c na-

paMeTpmm: r, = 0 ,oa6 ; 

(2. = 0 ,065; 
2 

~ wpil = IO; 
L(i/ 

I9 

ct.= o ,95; 

C2 = I. 
2 

f ppN" 



l1pH COBM8CTHO l pOJ!I)~e:nn: pe30HaHCOB MOI'YT IIOrrBP.:T:OC>I KOppeJifi-

lH!H M8JU\Y yrJiatur rrp l;IljRTOB pacna,I\a pa3HllX pe30HaHCOB. ]IJUI HCCJIC,IXO

BaJ!WH 3THX KO:ppeJ1Hl( m B pac5oTe fJ'Jj Bl:lBe,Zl,eH!JI COOTHOIDeHlifi Melii,Zl,y 

8J!eMeHTa\!R COBMeCTH lf' Crrlffi01Joi1 Ma'I'PIHL!,I HJlOTHOCTH H q:yHKIIJLmm 

yrJIOB f) B C!ll0T8M3X I!OR05I pe30HaHCOB. 

¥ •J 

COBM8C'nl0fl ua<rpli:I.\U 1JIOTHCCTl1 ;IT..iiH IV u.J 

2 I 34 I"3B/ c, Butrnc.rre IE He MeTo,n;ov MOMeHTOB, BupruteHIDI ;zLJIH uoMeHTOB 

npHBe;lleHli B JTIHWOJKe Ull1 I. 1CaR BH;LU!O lii3 Ta6JIHUll Ill, OTJIHtnElWf OT 

Hy.Jiii MOJKBO CtiHTaTE rOJiblW ROMOl1!1aUHVI (3), (12), (IS). 8·rH ROMG!f-

Hamnr CJie;nyuinHM o6p.3oM CBH3:lHI:i c yrJiaMH B H f 

1--/ 

(18) ~ Re f
1

_i 

B ipopuyJiax (IJ) HH;ll8RC d 

HH,Zl,8KC ft - K H30Cape. 

OTHOCI1TCH K BeKTOpHllM Ue30Hau, 

KoM6KHaUHH (: ) CBH3aHa C KoppeJIHUHeM Mellt,Zl,Y yr'JlaJm fl.[> H 

f}N'~- I aa6JID;zLa.BmMcH BrrepBlle rrpH 3,65 t3% roJI:onxa6ep H np.fi~ 

CorJiacHo pa6c Te [II] , KoppeJIHUHH ~ 6/o! - ~ t9J3 ;zLOJIXHa 

rrpO.fiBJIHTbC.fi rrpH Ma.J llX yrJiaX pOJK;I\eHH.fi pe30Ha.HCOB f) * Bll;lleJieH-

HOCT:&Xl sHaqeHHii 1 c !t1 0"" / "'- I C85 f}ftj =I. Ha ,103y:uepHHX ,Zl,Harpau:uax 

Af¥-p 0 
,Zl,Jl!I KaHaJIOB IV 3TO ,Zl,OJIDIO 

cooTBeTCTBOBaT:& saceJieHHOCTH yrJioB ;nHarpawu, qTO H BH,Zl,Ho H3 pHCYH

•''f-P o KOB 9,10, oco6eHHO B cJiyqae coBwecTHoro pomneHHH tv 

20 



TA 61\MUA lJ1 
weo 

oo~t'~o2 
(1) p"- poo kJ,609 ± 0,043 
(2) PJ;-p" k7,284 :!: 0,044 

{3) p;rP~~ 0,346 ± 0,117 
(4) Re P 10 

0,070 ~ 0,018 
(5) pl,-1 0,002 ~ 0,020 
(6) Re P3, -0,010 ~ 0,022 
(7) Re ,o3,_, 0,005 ~ 0,019 

(8) R p'o 0,053 :!: 0,046 e , -
I (9) Re P':..' 0,018 :!: 0,047 
I (1oJ Rep;, -0,062 !: 0,059 
(1}) Re P3~~ . 0,002 ± 0,048 

(12) R o( p'o-p0,-1) 
e Jl Jl -0,084 ± O,_G23 

(13) F?erAo'_ p-lo) 0,036 ! 0,021 
31 31 

(14) Re pl.-l -0,019 ! 0,017 
31 

(15) Re p·if -0,002 ! 0,016 
31 

(16) RerP'0-po.-'J 1 0,011:: o,019 
3,-1 3, -I 

(17) R e ( p 0
'-p-10

) 0,000 = 0,019 
~-/ 3,-1 

(18) pl-1 Re 3;., 0,055 :!: 0,014 

(19) Re p-"1 
J,-1 -0,000 ± 0,015 

L_ ______ 

21 

" ao~: 

-0,315 

-0,213 

0,175 

-0,078 
-0,033 

-0,049 

0,021 

0,001 

-0,027 

-0,020 

-0,061 

-0,055 

0,109 

-0,001 

0,017 

0,016 

-0,009 

0,053 

-0,004 

.. 

.. .. 

0,042 

0,041 

0,097-

0,017 
0,027 

~ 0,020 

~ 0,019 

• 0,040 

~ 0,050 

0,051 

0,046 

0,021 

0,020 

0,017 

0,017 

0,018 

0,018 

0,016 

0,016 



Cpe;li.H ;n.pyrm yrJIOBbiX KOppeJI.flUHH !1pH Ua.JibiX & ... corJiacHo [II] . . 
Be ;li.OJIEHbl HCqesaTj • TOJI:&KO KOppeJI.flllHH, CBSI3aHHHe C CYlfllOM a3HUYTaJI:&

HbiX yrJIOB ( ~ + f/3 ) , T, e. KOUCliDiaUlU'l (I2) H (I8), qTo H COOT-

BeTCTByeT :mcnepm!eHTa.JI:&HN:u ;n,aHHWL Ha PHC. 

rpyHKIUU1 (J), (!2\ (18) ;li.JI.fl 3-X HHTepBaJIOB 

t 1 ~ t - f · B CJiyqae #' l<p P H 
""'~'~- ./ 

II rrpKBe;n.eHN 3HaqeHH.fl 

nepe;n.aHHbiX HMliYJI:&COB 
<I 0 

Nw 

AI!aJIOI'H'I!HbiM pe3yJI:,TaT, T,e, OTJIHtme OT HYJISI 3Jl8UeHTOB COBMeCTHOM 

*' 0 ~ 0 
uaTpHl.\N nJIOTHOCTH (3), (12), (18) MH KaHaJIOB # _? H N w 

HaelJID;ll.aJIOC:& Ta.rute B iT rp -B3aHUO;li.8MCTBH.flX IlpH 5 r:7% L:'fJ 

PyKonHcb nocTyrrHJia B H3;n.aTeJibCKHl1 oT;n.eJI 

II aarycTa I969 ro;n.a 

22 
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IIPHJIOIEHHE !I 

[10] 
BspaieHHH ~ 3~eueHTOB coBuecTHOH uaTpHus n~oTfOCTH 

1t 0 ,/,. 0 B peaKIUUIX tT? ~ II p H il+p--.. tv (-<., • 

CcJ.. -> p~ w"; j3 -::- 111" J 

tiP 
oO 

;; (/-eM zoci.) (I) f- = 

(c) fi3- Pn == fft-~2fY_fi) 

(3) ;r; - .P,,- ,. 26- {I- t91'21Jo) (/ -~ ZfJfi) 
!' 

( 4) Re _? to 

(5) f ,_, 

( 6) Re P:u 

( 7) Re _jJ
3

_
1 

(8) Rep.:! 
(9) Re ,t~-1 

(10) Re p3~ 
(II) 

(15) 

(16) 

(!7) 

(Is) 

(I9) -1 I 
Reo 

J ~-J 

s 
s/n 28<>< · M1 ~ ~- 4v2 

=- ;:; (I- 3 G81 ~~) · s/n z.flo_ · ~::5. 'fq. 

(I- 3 t4!> 
2&~) . s/n ~f};B · ~ 2 ~ 

s/n 28<i.. s/n .?67,s · M1 ( lo~. +!,a) 

st'n 2 &c.( • s/n 2 813 · ~ ( ~- </13) 

s/n~&o<. s/n2t9J3. ~~-2~+7/3) 

s/n 2 &a. s/n z(}J3 · (..(;-!, ( 2'l~- <f,a) 

.>/n 2&<i.· s,.n 2 8J3. ~ ('/"' -t-2'-f.B) 

s/11 28<1( · s/n "&p · <6:S ( 1~ -z </)sj 

s/n 2 &o1 · s/n 
2~ • C8!, 2 ('lei t- 'f13) 

s/n 2 8-x. s,"n <8
13 

· lj;1 2 { fd.- ~) 
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