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PaHr ny6AHKaUHti 06beAHHeHHoro HHCTHTyTa HAepHbiX 

HCCAeAOB3HHti 
npenpHHTbl H C006Ll{CHHJI 06bC.IlHHCHHOrO HHCTHTyTa }I,UCpHbiX 

HCCJ1CjlOBaHHii: /0115111/ .RBmUOTCJI CaMOCTOHTCJ1bHblMH ny6nuKaU,HftMH. 

0HH H3.IlaiDTC11 n COOTBCTCTBHH CO CT. 4 YcTaBa 011.5111. 0TJ1Ht{HC 

npenpHHTOB OT coo6menuii: JaKJ1l04aCTCJI B TOM, 'iTO TCKCT npenpHHTa 

6y.uer snocnencrsuu socnponJse.uen a KaKoM-nu6o uay4HOM mypuane 
HJ1H anepHO.IlH4CCKOM C60pHHKC. 

liHAeKCa[IHH 

npenpHHTbl ,coo6meHHH II .llCOOHHPOBaHHble ny6nuKaUHH OIUIH HMCIOT 

enHHYlO uapacrawmym nopflJJ.KOBYlO nyMepauHJo,cocrasn.s~tomYIO nocne.n
uuc 4 UHtllpbi HH.IlCKCa. 

nepBbJii: 3HaK HH.IlCKCa - 6yKBCHHblii - MO:>KCT 6b!Tb npe,ltCTaBJ1CH 

s 3 sapuanrax: 
"P" · HJ.QaHHC Ha pyCCKOM }IJbiKe; 

"E" · HJnauue na anrnuHcKoM .RJbiKe; 
")l" pa6oTa ny611HKYCTC11 !fa pyCCKOM H aHrnHiiCKOM 113biKaX. 

npenpHHTbl H C006WCHH11, KOTOpblC paCCbinaJOTC11 TOJlhKO B CTpaHbJ• 

y~acTHHUhl OH51H, 6yKBCHHhiX HH.llCKcon ue HMCJOT. 

UwtJpa, cne.IlyiOmaH Ja 6yKneHHhiM o6oJHa"'eHneM, onpeJlenHeT 

TCMaTH"'CCKYIO KaTeropmo )laHHOil ny6nHKaLJ;HH. Tiepe'iCHb TeMaTH'iCCKHX 

KaTcropuH n1.o,anuH OHJIH ncpuo,nn'"leCKH paccbmaeTcH ux nony'iaTenHM. 

HnneKChJ, onucaHHbJe BbiWC, npocTaBn11IOTC11 n npanoM nepxneM 

yrny Ita 06JlmKKC H THTYJlbiiOM JlHCTC Ka}I{.D,OrO H3.IlaHHH. 

CCbiAKH 

B 6u6nuorpa¢H'"ICCKHx cCblnKax na npenpHHThl H coo6meHH11 OlUIH 
Mbl peKOMCH.UYCM YK83b1BftTh: IIHHUIIaJJbl H ¢JaMHJ1HJO aBTOpa, )laJlCC • 

COKpatUCHJIOC iliHIMCHOBatiHC HHCTHTyTa • H3,1J,a TCJ111, HH)lCKC, MCCTO H rOll 

HJ.UaHH.II, 

npnMep 6u6JJHOrpa<!JucJeCKOH CCbJJJKli: 

H.H.H60H06. OHJIH, ?2-4985, .l(y6HO, 1971. 
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I. B 6oni>wZHCTBe pa6oT ~H onHcauKR ynpyroro asaHMo~eHcTBKR 

M8Jl,II8HHI:lX 9/ -MeSOHOB CO CJIOM.HHMH RJtPBMl! HCTIOJil>3Y8TCH 4x'JpM8RH3M 

MHOrORp8THOrO pBCCeHHHH H8penHTHBHCTCKOD RB8HTOBOM M8X8HHR¥.. DpH 

3TOM paCCeRHH8 HB ~e p8CCM8TpHB88TCR RaK p8CC8HHHe H8 CECTeMe 

aneMeHTBpHHX paCC8HB8TeJJeM - HYKROHOB H rrpe~onaraeTCH, ~TO MO~

HO pa3~eJIHTb .77/V p B38V.MO~e.HCTBH8 H /VJV- B38HMO,IteHCTBH8 B H,IijJ8 
/I/, /2/,/3/. Tor.zte BSBHMO.zteHCTBHe 5.7 -Mesoaa 

OflHC8HO C llOMO~D ~KTHBHOro RB83KllOT8HQH8~8 

C .I!,LtpOM MOM8T 6b1Tb 

V app,, KOTO-

pWt Onpe,It81IJt8TCR B38:HMO.ll.ei1CTBH8M .:J7 -M830H8 C OT.ll.eJJblil:lM HyKJio-

HOM. ,1J,1rn nOJiyqeHHH Henocpe.ncraenHoro Bblpa;w:eHWI V a<fq) qepes 

8MnnHTY~ 77~- pacceHHKff H8 CB060.ll.HHX ff,YKROH8X npe~onaraeTCH, 

~To yrrpyroe pacceRHHe RorepeHTHo (r.e • .ztenaerca npeHe6pe~eHHe BHp

ryani>I:illMH npoueccaMH aosdyl!UleHYJI R.,lU>a) , a rene Hcnom.syeTCH H~ 

llYJil>CH08 npB6n~8UH8 (T.e. B38J1:WO.n;eJ;fCTBHJl C IJYY..IIOHOM, CB.R.38HHbiM B 

.R.npe, H CO CB060,nHHM fiYltJIOHOM fl0Jiar8.DTCR O,ItHHB.KOBlULH). nepe,llaHHbU1 

I!UnynhC j C'U1TaeTCR MBJIHM no cpaBHerum c MMJ1YJILCOM pF , H 

Dpe~OJIBr88TCR CRB6BH 38DHCHMOCTb MaTpHUU paCCeRHHH OT H~mynhC8 

HYKnOHB. 06HqHO llORaraDT, qTQ B R36opaTOpBOH CHCTeMe l~KnOHU D 

Cpe,nHeM llORORTC.R, O,ItHBKO ycpeAHeHHe no ~epMH-~~eHHD HYKROHOB 

MOMeT 6HTh BUOQnHBHO /I/, / 4/, 

IlpH ynasaHHWC nHme npe.nnoJio::~emmx MBTpMqHtili. a.neMeHT 

Horo noTefml!ana B!:lPBSSeTC.R ~epes ~nmapHBHTH:yD aMIIJIHTYJJY 
paccestlll!R j /I/ • 121. 

d!Vil>=- ¥! T: j(j•, (~fJ~t)jfi.-/1)= 
_ _ = U• rfi·f'fJ trj'rp-p; 

rti, ·11) = j t/r"j::>rrJ e- 1h,i, -j/J . 
(l1CllOJI1>3JeTCJI CHCT8M8 8.ll.HHml ;{ = C = I), 

3ij¢eKTH,_. 

~¥-

(I) 

3.~tec• j- , ft , f~=!fi=lf{l t, - HMnyJibCU 11 3Hep-

rHR :77 -M830H8 B CHCTeMe UeHTpa MBCC 7f -MeSOH-HJlPO, 8 /• j; £ -
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B CKCTeMe .;;'l If/ • TIOCKOJILKY paCCM8TpHB8DI'CR M9.!tJI8HHJ:l8 Y7 -MeSO !ill 

( K}:P.8Tii\f8CR9il aHeprllil z; ~ 300 \\3B ) , B HtrnapH8HTH011 8MIIJIH-

TyJJ.e j CJie.nyeT yt~JtThiBBTb ,;P'- ~t ? - pacce.R:HHe. Yt~eT BHTR

KoppeRRunH HYKAOHOB ManOro (no Cp9BH8HllD C nnHHOtt BOJIHH 2f -Me-

30HB) pa~Ca JJ.eHCTBHR /I/ npHBO~T R nepeHOpMHpOBK8 8MnnHTYJJ.U 

(; -+i ( i + ij.3 )-I -TaR Ha3UBae>:uii nopeHTU-nopeHU-a<jljieKT. Jl.>III 

OIU!CBHM B38HMOJJ.ei1CTBM C surpOM M8.!tJI8HHHX W -MeSOHOB K ;:/ H t 
JJ.O.JUUili 6UTL JJ,068BJieHH: ,U)IJI Yli8T8 napHOrO norJIOU18H!tfi MH}!Mll8 tJBCTH, 

nponOpUUOH8Jibi-W8 KBB.D;pBTY nJIOTHOCTI-!: HYlOIOHOB. TIOCTpoert~ TBKHM 

o6paaoM V a¢ll. noCJie nepexoJJ.a I< KOOP.ItHHBTHOMY rrpe.ztcTaBJieHHD pnc

CMaTpHnoeTCR KBK tJ8TBepTSR .KOMnOHeHTD B9KTOp8 3HeprHH-HMrryJibC8 

(cono6Ho KYJICHOBeiWMY noreHitHaJIY) B ypaBHetrnH KneAHB-fop.noHa, TB.R 

liTO BOJIUOBa.R. W"HKI.llUt Y7 -MeaoHa T YJJ.OBJieTaopn:er ypaBHeHHD 121 
r- v'+?'> <p= rt..-~J'cr- :<.! .. v.,., 'T' 

' v.,.,., "f' = f( C,o) j'(r) "i"{r)- t (c.-) V(fCr) '7 'T'(F.J)' 
(2) 

r.[(e J.,{ - ttyJIOHOBeKHil ITOTIHUHBJI paenpe.ItMeHHOro 38~8 R.D;p8, BKJID

tJBl)(QY!J1 nonpaBI<>!, B03HKRBillU'!e OT ITOJIJipH391UiH BBKJYMB. YpBBHeim:e (2) 

,lJ,JlR OfiHeBHJ.tq B38HMO.IleAeTBH.R :J7 -Me30H8 C .fUtPOJ.! npH BHepro <fA 
38KOHHO • ec.n~ Cnp8B8,MHBH npH STOii 3HeprHH Bee nepC'tiHC.JieHHlle BYJlle 

npe.anonoEeHH.R. 0.ItHal<o cnpoae.n.nunoeTb npHdJIU:effim KorepeHTHoro pae

eeRHYJI H HMnYJibCHoro npH6.Jt~1%emtR TPY.IlHo o6ocH.oBaTL ao Been oMacTH 

;;tHepnl.:l :77 -MeJOHa fr oT 0 JJ.o - 300 MJB, oco6eano npH 3HeprK.f9" 

eOOTB8TCTBY~X (3,3) pe30H8Hey, .[(0~8 eC.JIH H B03MO~HO llCilOJlb30BSTb 

¢opMBJJH3M MHOrOKpBTHOrO paceeRfm.R.. IlOJIYtiCHMB yp8BH8HHJI. (2) H8 RD

JI.fiBTCR CTponw, .d ero CJie.!IYeT paCCMBTpHB8Tb 1 eKopee,RaK MO.lteJI'b, 

OpV.M8HMMOCTb KOTOpcR MOZBT 6UTb npOBepeHB CpBBH8RH8M pe3ynhT8TOB, 

OOJIYqeHHl:lX HB ee OCHOB8
1

C 3KCD8pHM8HTDJlbHHMH ~HfffiMH. Ml:i DOJtPOdHO 

113YtJ.HM 
1
K KBRHM CJIB,lleTB~laM KBK )t1Ut !Ji -MeSOS.TOMOB, Tax H WJ.II 
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paCCeHHHR npHBO~T OOCJI9JJ,OBBTeJibH09 OpKM9H8ffii8 no~OJJ,8 1 B KOTOpOM 

B38liMOJJ.6ACTBHe 5'/ -M830H8 C H.lij)OM OOHCllB88TCJl 3<fiPeKTHBHl:lM KB33H

llOT8HI.tHBJIOM, fiOJIYl!8HHl:lM H3 TeOpHH MHOroKpBTHOrO paccen:ImR. 

2. MH pemaeM ypanHe!!l1e, ROTopoe no.nyqaeTcn •a (2) E cljlepHqe-

eKH-eHMMeTpntJHOM C.Jiy'tlae noCJie OTJJ.e.JieHHR yrJioBui: nepeMeHHHX H aaMe

HU / 5/ Uti")= (J'+qL(r-))'IZ,_ <f}lr) ; 

[ ,t• - Ut-I!- (i+.Cf'{<>-' • .L.c"- ( 1.<-')" 1 J-t _!!!_ ]u,~ o 
tir~ rt r R ~ 1 •a<. J•u<.. ' 

prr-J= [{E-V.j'-Ji"J~ 1rr-J, 
jCrJ = -?%[S.J'<rJ: s, (/'"' frJfi rr!). i.hB.j>'rrJ}, 
.L(r)= .t0 {r)£-f-J..: 0 (rJ}, 

(3) 

vl-o(r)= -4r£t':,?frJ.t: l.t !)D,vfrJy>"rrJ)+ ih (.j"'rrJ. 

3HBK 11+"nepe.Il S.t, t.1 COOTBeTCTByeT %--M830H8M, 8 3H3K"-" 

- :;,r+. BXOMIIIHe Cmta BMllJIHTY.IUI 5 (l!,..f• ) , f (d.,,. ) BH)la

ZBVI'CJI tJepe3 llBpn.HBJil.HH:8 BMilJIHTY.llhl paceeRHHR .7/ -Me30H8 HB CB060JJ.-

HHX HYRJIOHBX. B BHpB.l!eHlUI (I) )JJtJI. acixf>eKTHEHOrO noTemtHB.Jia BMIIJIH-

Ty.na .f 
(ji jt> I!~ 

1 -,I ' oanccHT OT ( ! ) f . ECJIH sa>wH•Th aTo Ha 

/6/, nonyqHM COOTHOWeHHR: 

s. = S't·lf . t. =- .5'/·lf- , 
s, = P//1" . t, =- Pi'"/" , (4) 
_r, B. (?;, )= _l;. B. (o)· 19,./tl, _z;. (" (7;-)=h (foi tl/4• . 

B JtBJibReitmeN npH BWWCJIBHKH Ce'tiCHHR paCCBJI.Hrul !.ni 6yJJ,eM 0603H8· 

'tJBTb pac~eTH, BUflOJIHBHHHe npH TBKOH KHH8MBTHK8, 3H8q,ROM (!) • Eo

Jiee DOCJie)IOEBTeJlhHO-He .IleJ!BTh 3SMe!ru ( j j 'J/f'~ fj.- -j; )/f', , 

a ByPBSHTh J.j' qepe3 j;,jf /2/ B {jxlpM)'JIBX (I). Tor,11a Hail-

.IteM COOTHOWeHH.R. 
2 

s.= S'f·IJ- ?'rF!'r&-tf/f•Jz_; r .1"/J-fs, 
s, =- .Si,IJ- + 7='-(.1-/j<fl.t-r}/f"'/J fl--/1 / • (5) 

t.= P)'A/j' ' z!,=- ;o-.1',~. z 
I, 13. (7;;)= J;., B. (0) /"//- -(./- f f/j•J'J( / .. /}') /•If k 1.(t>), 
:&. C. (7;)= f•lf Im ('. (o). 
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-~--- ~--~-~-------~-==----------iiiioliiiliii........., ___ _ 

PacqeTH c T8KOR KUHeMBTHRO.ii OCi03Ral:JBilTCR B ,llBJII.HeRmeM 3Ralfi<OM 

® . B <jxlprzynax (4) " (5) IICno.Jih30BaHH odosua~eHM: 
S'= .de{_'_//-' n.J*') .S~ C:(;~J "'"- ./..V<) J f(Jt' ... ,CjCf ~ J .701' /0' /J 

p~ ~ (j/f-< _;{" + _(_ )j-. (6) 

_!,-'- f / ~ J*' _f- / 'l'< --1'<) ""- 3 (;:t +Z/"" ), /L': J (I;_"- /L</ • -<7 .; . !:.2;;- -
;;, = _L_ (e ' L" t) /A/~= (t'•H"+.<'Hif_.)fl-' - <1 - ' / ~L,..,..;>.i!H~+2/l-1/Jt'-'1 

c;; .. ;a = Vr--"''· <~H', Me,.)/?; 
~~ ... 4H2..-;.z,. "ffft9(!/J • 

CooTHoweHliR (4), (5), (6) BllJlrutam napaMeTpu B ypaBHeHim (3) 
r--'r 

1:Jepe3 ~3bl %/V- paCCMHKH tlt..t B COCTORillfHX C UOJIHblM MOMeHTOM 

):ft fz H H30COMHOM 7 • ~HKUI!H S 1
H p:!: H30dpa>IeHH HB pHC.I, 

r--'r .liJrR llX DOCTpOCHlUI Ml::l BOCUOJih30BOJIHCb 3H.alJeHWIMH O".t ~ HS 

padoTu 171, sHB~eHM S{oj, P'( o) no.ny•IeHH 3KCTpanoJU!I1Hei! 

<jJyHKmill..S'(C.), P·"(l;;j npH ?; -> 0. TrumM odpasoM,Miol no.ny~a
er.~ napaMeTpli o¢:PeKTHDHoro noTeffilHBJia H3 .n;aHHI:LX no ..z-~-pacce.a-
HJ.m. CJie.n:yeT, O)tU8KO, OTMCTHTD, 'CJTO US-38 B88HMHO~ KOMDeHC81UfH 

(V< -"< /7/ 0 S' T()+ v :< f o~ DeJIJPU1Ha n I? He MOl!CT 6uTI> HaAJteHB no 

3!18t:r8HI"..RM J" IT}lY. M8.1Ul.X 3HeprKRX, T.K. C8MH B8JIJ,f1lifHbl t onpe-

.JJ;e.JI8!lli ne.nocT8T01:JHO T01:rHQ. TioaTOMy .lt.JUt MBJIHX aHepriDt -,;:~roo M3B 
Mbl noJiaraJIH 

; .5'(7;)"" s '(tJ) z t! 0.3 !'' ( 6•) 

K8K 3TO CJie.nyeT 1!3 Odntei! TeOplUf H pact:reTOB llO JT- M8308TO!\'.aJ·i!; 

.l!JJJI dbnhllli!X 

umt L. (3(TJ 

7.r HCDQnb30BanH 3Ha~eHKR H8 pHC. I. 
H I,. (' ( T) npu KRHBTR'!8CKOa 3Hepr1UI 

6 

3Ha~eHM <jJyHK-

:;;--weaoHa T. 

onpe)leJI!IJ<lllKX napgoe nornoll\elille, CBJI3BHH c k8c 0) " .Z. [ ( 0) 
npOCTUMH IH!H8MBTJ.ftl8CKHMM COOTHOW8UV.RMHo 0Hl1., paayMeeTCR, He MOryT 

6HT1 H8ll0Cp8~CTB8HHO Hatt.neHbl H3 3RCllepKMeHTOB DO B38HMO.QCilCTBH~ 
.J/-M830HOB C )J.e£trpOHawq B03MOJKH8 JIHWb OIJ;8HR8 V!X DO nopRJUCY 

BeJIH~HH /I/ • Mll dy)leM HCOOnh30B8Th 3HB~eHliJI k £3 (0) = -0.0428, 
h C ( 0) = 0. 076, npeww"eHHHe B pad aTe 151. 

B <jxlpfAYnH (3) BBeJleH napaMeTp l )l,1lJI :l<jJ<jleKT!ffiHOrO yqeTa H3Me

H8HID1 BeJUPU1HH JIOp8HTU,-JIOp8HU,-a¢'ll8KT8 B 3BB}ICHMOCTH OT ,IVIHHH BOJI

Hbl .7-Me30H8 )p ; ,IJ)lf[ _.~h·>'>IO :f~ .L, .lVLR. _A~q:f.; j..,O. 
\{' B (I) BKJII01:J88T norrpaBKH 

JJY H,IIJ)B, B03HnK8101:QH8 OT IIOJIRPH38li):!H 

~? K KYJIOHOBCKO~~ noreHUHa

BaeyyMa 181: 
11,;1' (r) = - e; <'o< ;te J o/r~(r YrJf(r '!£ .,lf(lr-r'IJ--Zt (fr.;·'f)}, 

~pJ~ J;.-p{- (2j;t,))()(.i+ 1/ZX'J'/![7 dX, (7) 
~ X 

j. = f;j;n,c = 3 J6, 11 <)epu«. 

CJreJlYeT OTM8TllTb, tfl'O B 3THX lfopt.;yJiaX He.Jib3H .IleJI3Tb pa3JIO~e

Hl:e no Zr/;te • K8K aTo c.n;e.naHo B /S/, ~CJI>1 Mhl XOT~!M nor.y1·!11Tb aHepoo1 

ypoB!Iei!. .Ji -ill8308TOM8 C )l;OCTSTO'IHO dOJlbtuOi!. TO't!UOCTbJO .ILJIH dOJILWI-iX 

H Ma~HX ( /l , t ), 
B HBCTORuteK pa6oTc AllR nJIOTHOCTW HeHTpoHoB >1 npcroHOB 6biii0 

HCOOJib30B8HO ~epM~-pacnpe.n;eJIBHH€ 
-i f'<,~r= jor,N {i+- exp.[4!r~3(r-c,,,.,)/t,,,v]J, 

(8) 
4;r Jf'il,K r•Jr = ,Z,#. 

fiapaMeTpU C, , ti dpa.liHCo ''" /
9
/ MH BH~HCJJJIJIHCh no 

.c rl :7 cJ. »3 /9/. .IT.nil rex n.nep, JJ.JIR KOTophiX <: r<.:>c;, He npHBe

JlBHH a /~< MH dpanH Cl = I· A .,~pep""• f,. = 2.4 ¢epw:. B do,%UJHHCTBe 

pacqeTOB MH no;raraeM {N = { e H tN = ti!'. 
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Bo BCCX ~~bHeHIDHX paCT.ICTSX HCfiOR13yeTCH 8~~THBHuH llOTCH
U~IaJI C napa:.;eTp8M¥! 1 onpe.UeJIReMhiM~ HMeHHO TBRHM odp830M. 

Ha p11c. 2 113o6paJK.eHll B RaT.IeCTBe npHMepa poSJIHtJHl:le CJI:araeMHe 
~08 ' noTeHI1lla.na B ypanneRHX (3) iW1 R}ijla PD 

3. ll.n:R onpe.n:eJieHJUI ypo:sHeH aHeprm1 £,t ru:: UJHpl!H ;;;;t H 
' qlyi!Kl{JU.-l ..7/ -MC308TOMOB '7';.,( ypaBH9HH9 (2) pemaJIOC:btl!fCJI9riHOMeTO-

)lO!A Hy~;;epona, rrp11 yCJIOBJ-iJ1 Vt ..:::: r (,-L (r~ tJ) , a npH 

l'"'>>l'"t" = e.ljE,.,,t tit' nepeXO,ItHT B aci-!UrlTOTHtleCROe BHP8.l!t9HII9 

<I>YI!RUHli YllTTeKepa ~,)'t ( S ) : 

5= :?r t/-,?,PE-E". r"/"{•zi(,i'•E) 

< )" 2 < _/'e = (/+liZ - <>< .i! , ( 9) 

): ( ~·£)- i r/1! 
..f-.<flE-E", /'/4•ir(_,il•E) .!i<=.fe)+i.T"') 

f",,t, ;;., t Haxo.murv.co v.a YCJIOBWI HerrpepHBHocTH .n:eHcTBHTM1Hot:l H 
MHHMOif lJ8CTeH JIDra.pH~i!HtJ8CROk llpOH3EO,ItHOH L/, e • c»'yHKIUUl. <f},t{r) 
.noJL'!tHb! 6HTI. uenpepwBHH H HopMupo:aaHH corJiaCHO YCJIOBHJJ 

/J't)j:•dr= I • (IO) 

Hac HHTepecyJOT COCTO.flHIDl KBK C M8JU:lMU 8HaqeHIDIMH ( /} 

.J/ -Me30Ha), T9K H C 60JJbllflUrUf /2 

t ) 
,! (CKnhHO CBR38HH!ie COCTORHHR 

(cocToRHHR c Manon sHeprv.eH 
HallTH .IlOCT8TOtJHO TOlJHO C: , 

CBJJ3V.) MR .nenmx. H Til&eJIHX JI.Itep. t!roch.r 

r H ljlyDIII1HH <p (,..) ITpH r -t (' r,"" , 
.!VIR Bcex :nnx CJiyqneB ueodxo,QHMO t:rnc;zeuHoe pernciD!:e, o6ecnelffi1Ja.IIQee 
dOJIL!!.lJlO TO'-IHOCTL, MeTO.IJ: peweHHR, HCllOJib80B8HHJ:tit B /S/, /!O/,HML-

3il Ctn1T8TL .IJ:OCT8TOqHQ KOppeJ<THh!M. 

3KcnepHMeHT8ALHO (CM.,HanpHMep/!I/) onpe.IJ:enRDTCR pa3HOCTH 

aHeprHll C = En,, t.1 -En ( COCTORHHll RpyroBHX op6HT H WHpHHH 

8 

!;,, t, !;,,, !,, TBRHX coCTOJII!J!l!, B Jiei'RKX JUq>ax, aT Li ll.O 

If .J , !ll{apaa.ll WHpHHa ;;;; CTBJIOBHTC.II cpaBI!l!MOll c PB.Iti!Bl(HOR-
Hoit IUHpHHol ;;J , a /;;" » /;{ , noaTOMj" aRcnepmteHTBJI:oHo 
HSY'!BmC.II COCTO.IIRH.II ;? f' H .f S , B T.II!<MWC Jl.lqlBX /"(. / J' iW1 
COCTO.III!J!l! Jq' iW1 !ll{ep ..9! - .i',-, , 4f ll..nJI Jl.llep J'r - ?,. , 6j> 
iW1 !ll{ep 7Q- Pv. CooTBeTCTBeHHO iW1 STHX o6JracTel! Jlll.BP r"f,;-1' 
l1..n.ll coCTOJII!J!l! 2p, 3d , 4f II' aRcnepi!MeHTBJII.Ho H"Y'IBJYrC.II nepexoll.ll 

2p -3d , 3d- 4f , 4f - 5J H Jlll.OpHHe Wl!pHHH ;;;~ COOTBaT
CTB~ ypOBHeJ!. 

B T86Jrlll1a I DpHDO)(Oilll pesyJII.TBTH BIRHCJiei!J!l! t > r c 

napaMeTpaMll S'fo)= -0.029/)' • s-(0) c 0,0?8/,U. 
P(oJ = 0.22?/;< 3 

, Pro)= o.IS/)I'.k.B.ro/= 0.043/;-"; 
Jm (, (0) = 0,0'/6/ f' 0 

0 llOJiy'laHHHMJI OllHCSHHHM BHIIIB CllOC060M ( CM, 

pHC. I), 

KaK lli!JIHO H3 Ta6Jrllllli I,pac'leTw sneprHll 2 ,o - Is nepeXO.IlOB 
HSXO~TCR B XOpomev corJJaCHH C 3RCDepHYeRTanLHUMM .ItSHHHMM, KOTo
poro HeHLSK dHHO 6u .IlOCTE~ 6e8 ytJeTB CKRLHOro l33aHMO.l(e!CTBHH 

77 -11csoaa c JliijJOM (eM, C)(BHI'H saeprHll "c,.,- , npHBe.lleHHHe B 

K OJ!O Ill< e 8 T86Jlii!Ui) • 

Be.I!H'II!f!Y suepru nepexo.l!ll 6 6es y'leTa Jl.llepaoro nsaHMOll.el!-

oTBWI nOJiy'IHM, BIRHTaa SHa'IOHHe A CN (KOJ!OHRa 8) •• Gl.l 
(RMOHRa 3), 

Ha TaOn~ I B~Ro, ~o pactJeTu npaBKnLHO onHcHBaDT sad~n~ae
woe HSMeHeHHe aaeprKI nepexo.n:oB ~ Haoronou IOs, IIB H I6o,I8o • 
llilipHHB IS ypoBHeA ODHCHB88TM RBCKOJI:bKO xyze. Jig TS6JrHIUl BH,llHO, 

'I:J:TO pactteTI:l He .ztaDT npBIIM:bHoro aaatrcHKR: l!IHpHHH I s ypoBHR y 
.,L,· H ISO. Kax dy~eT B~HO H3 ~anLHelmero,H3MBH8HHeM napa

MeTpoB V B pasYMUHX npe,Ite.nax corJJaCHfl c a&cnepHMeHTBJJl>HHMH 

9 



JlBHHliMl-! )lOCTl1'l!.b He y,naeTCR. He06XO}t¥.M0 1 O.UHBKO, OTM8THTb, 'ITO 

,ItJIR CBMliX J!8I'KMX R.D:ep, KBK XOpOWO ~;3B8CTHO, EpR.!J; JIH 11pHM8lUIMO 

pacnpe.ueJiel-llie IIJrOTHOCTa (8). B PR.lie CJJYtiaea (HaiipHMep, /. t" ) urn:pH-

Hhl 2 p ypOBHeii ney)tOBJieTBOpHTeJihHO corJiaCynTCJl C 3KCnepHM8HTBJJI.-

H!:l.i,1Y!, O.UH8KO MOJlHO OTMBTHTh, 'ITO 3Tl{ DeJII1lU1HH (B IlpOTHB0110JlOJtHOCTh 

I; s ) ol..J:eH.b qyacTBWIMhHH K SHaqeflllilM c , t TaR, ,l;p 

MR 'L / , BHl..J:ZCJleHHaJI c C "' I, ~4 ¢epMn, t = 2, 26 (pepMH 1 T .e. c napa-

~~eTp8MM 1 l13MBHCHHHMH H8 I5% H 5%,oJ<as~:tnaeTcJI pnBHo.it ;;;, = 

= 0,009 03 tiTO OTJIHti88TCR OT 3Haqem:R. 0~052 D T86Jnute 60Jiee 

qeM B 5 pa3. 3Ta qyBCTBllTBnhHOCTL K c 1 t MO'KCT 6hi.Th 

Y.CllO~b30B6HA .llJlR YTOl..J:HBHHR napaMBTpOB pacnpe~eJICHHJl ITHOTROCTHo 

}13 T86JIV.:UH ! BH,li;HO, 'ITO ,IVIJl BCBX 6oJiee TfUKt"JIH.X Me1108TOMOB, 

B KOTopux tm6JIX>J(BIOTCJl nepexo)U1 3 cl -2 p , 4 f -3 cl , 5 .J - 4 f 
IlOJTYu..aeTCR. BllOJIHB y)tOBJICTBOpHTeJibHOC COrJIBCHe p8C'I8TOB C 3KCil9pH

MeHTOM. McKJimelllie COCTBBJIJ!IJT 8Ha~eHHJI ;;,., .IJ)JR R){ep 32S , 35('{' 

39 j{ , 40(a , 44(a , y KOTOpUX Bli'lHC~eHHHe hp CYlJ1eCTBeHHO 

MCHl>UlC 8KC!1BpY.~leHT8JlhHHX. Tipio:!t.rnH8 T8KOrO p83Jild't!IDI HMCHHO ;:r.JIJI 

wv.x MaP HeRcHa. J\11>< Mep 232TA , 238l/ , 239 Pv rro.rry~e!!-
!me B n.ameM pacqeTe 3Hal:fem'J::r ;;/ npHMepHo Il .n:aa paaa Meu:nrne 

8KCOepHM8HTaJibHOrO. 3TO HBY.IJ;HBHT8HhH0 1 T8K K8K E HalliRX pacqe-

TBX pacnpe~eJieHH8 l1JIOTHOCTH y STHX .fJ)l;ep ITplHlliMaJIOOh Cll>epHqBC'KH -

CM:.~.18TpHliHHM, XOT.R: 3TH R.DJ>8 CRJibHO .IJ;elf!OpUHpOB&RH • 

4. Heo6xonMo renepn H3Ytt.KT1 38DllCHMOCTh acex peayJihTBTOB aT 

napaMeTpOB a4J.t!eRTHEHOrO liOTeH:U.ROJISo Mhl. BaptH.pOB8JIB BCe napaMeTpH 

B llpe.IteJIBX 20%, OOCROJI!.KY 60Jrbnrne HX BBpH8:0.HH HAXO,llH.JIHCb 6H B 

rrpornnope'IHH c ,npyrHMH sKcncpHMeHTaMH.. HcKJin~eHHeM RBJIReTCR na-

paMeTp /?e sr , BBpHBI..J)f.H ROTOporo pBBI-UIJH!Cb 50%, T8K Ka.K 8HCTpano-

10 

JI.RlUfXl /(e S,. R 3H8pr1H'l ~- 0 )tOCT8TOqHQ TO'IHO I1pOB8CTVI 118Jib3R 

(cM.ENllle). Pac4eThl. BlmOnH11JU1Cb (cM.Ta6JJ:Mithl 2 r. 3) JT.IIR nepexo.uon 

2p -Is B Me300TOMaX 
6L; . I 2c nepexO){OB 3d- 2,P .IJ)JR 

40c <>. 

4} -3d .IJ.ll" I20s17 11 5J -4f .IJ.ll>< 208?£. Ha To6Jiv.UH 2 Bl1.llHo(xax 

OTMeqaJIOCL Bl:llll8), 4TO npH 10%-HNX H3!.iCHBH~UIX napaMeTpOB C..t !1 
6L l 

ll!HpHHa I s yponHR Cs K3MeHReTcR n npe,n:e;rax IO%, trro He.nocraToqno 
• 

.ItJIR no;ryqeiDf.fl m<enepHMeHTaJILHoro 3HB'tleHH.fl ;j$ 1 HO lllliprma 2 p ypoa-

H.fl r;p MeWieTCJl OtteH.b CHJ.IhHO, B HeCROJihKO pas. To JKC em-toe HMeeT 

MeCTO H JVl.fl )(pyrHX JI8TRHX M8308TOMOB. 0TMCTHM 1 \ITO, K8K Dtl)lHO as 

T86JJ:ill.lH 2, CYIIt8CTE8HHO yMeHhlllliTb paCXOJK.Lt8lill8 Me.l!UIY T80p8Tllll8CK¥\i,; 

H 3KCDepHMCHT8JibHHM 3H8'18HYI8M /ip ,Ir,.II.fl 40(a. He Y.IJ:BCTCR 11pJI! 

BBPHBUKHX c I f B YJ<B3BHHI:lX rrpe.n;eJiax. 3B.MeTaM 1 trro E"".l' H 

J:.,,e JienniX H cpe.nHax MesoaToMon c:ur:cHee saa11caT aT ciV I t/V 
t, 3HeprHR CBH3H YBeJIM'IHBOBTCR OpH YBeJIHqeHHH "lCM OT C~ 

c • • t i! H YMBHhti88TCR npi1 yne.mtqeffi!H eN' t # XOT:l ~JHep-

rAA CBR.3H B JcyJIOHOBCROM llOJie rrpH. YEBJII<\'ICHHn cl • t c . pa3YIIi88TCR 
• 

yMeKDmaeTCRo 3TO CTBHOBHTCR OOHRTHHM, 8CJII.1 yqeCTb, tfl'O npH (~ = l..,., 

f < = i.v .IJ.llR R){ep c ;V-;;! BKJIB){ 'IJ!eHa, conep,.amero ( f,--?<) , 

B aqxpeRTHBHIDl noTeln.lHBJI V, O'leBH,llHO, paneH HYJIJO, a npH Ct ~ Cv 

t i- ~ tN" 3TOT ttneH .ll98T 381.18THWi BRJIB,It B v , TOR KO.K npH 3TOM 

MCHRBTCR _?N WIH fi H f-F_f,v JJ.mi Jiermo:: R,Itep pe3yJihTBTH 

BeChM8 l.IYBCTBi-iTBJihHH K P83JIHtU110 B pacnpe)t8JI8IIHH Hei1TpoHHOi1 H npOTOH· 

HOa UROTHOCTH, T.e. R B8JIH~HH8 ~~-;a~ • nnn TRF.enUX ~ep, C 

)/' FZ , peeyJILTaTH O){HHaKoBo qyBCTBHTeJ!bHN K c,, t, "C.v; f.v, 

np11 ::rroM sanHCHMOCTh oT f.v O'tfeHI> CJia6aR. TaRHM o6pos01.;, Han.6oJiee 

qyacTnHTMI>HH K HSMeHeHIDIM c 1 t t!H1pHHH 2p yponHei1 f.?.,.o MR 

JIBI'KHX M8300TOhiOB. 

II 
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Ta6mn(a I 
3Heprm~ H liiHt?HBii nepeXOliOB 51 -weaoaTO:YOB 

B KOJioHRax 2-7 npne.zteHH axcnepHideHTSJ.!bBlie H TeopeTneCKBe saatJeHIDI aaeprd nepexo.ItoB t::: E/Ut,ltt- En,l H mpan /;,.t , /.:1../o ~~~ ; B KOJIOHRe 8-BRJIBJl .d t_.... B tf OT 
H.ItepHoro B3B.l!MO.ztelcTBRR .!1T -Me3oRa. Bee axcnep~elfl'BJil>BBe .ICB.Hillie B3HTH H3 /II/, Rpoue ~ r 6 . 7 . 9 /I2/ r I9 /I3/ clf"-IJ H '...ts AliSI 1., • L, , '.8e, B3JITllX Ha :e /?p 'F H 6 J_ / - Ma • 

-Is 
v e,xp (111ft) tM (Ke.,) fiuxp(*ltt) /isf/,(ktll) Cz, eg-«YJ l;_pt.Jft"J A l.N{AtY} Cr;,.l t {].,..) I 2 3 4 5 7 8 9 IO 

~Li 24.I92;t0.003 24.077 O.I95:tO.OI2 O.I44 O.OI5 0.006 -0.451 1.94 2.26 
9
Li 24.038±0.004 24.049 O.I9S:tO.OI3 O.I80 O.OI6±0.007 0.052 -0.563 1.65 2.36 Ige 42.320±0.012 42.I64 0.59I±O.OI4 0.564 0.052±0.013 0.067 -1.790 1,8 2.34 

__ II8 65.79± O.II 65.642 1.68 ±O.I2 I.I76 0.32 ±Q.06 0.210 -3.047 2,3 2,12 
.. B 65.00 ±o.rr 65.00I r.72 +O.I5 I.352 0.27 ±o.o4 o.3oo -3.818 2.1 2.12 u -

14
C 93.19 .tO.I2 93.I84 3.25 ±0.15 2.802 1.02 ±Q.29 0.870 -5.I04 2.286 I.95 

16
AV 124.74 ±0.15 U4.6I2 4.48 ±0.30 4.840 2.1 ±0.30 2.300 -IO.I96 2.55 1.77 

I
8
0 I59.95 ±0.25 159.800 7.56 .t0.5 6.72 4.7 ±0.8 4,6 
0 I55.0I ±0.25 155.034 8.67 +0.70 5.988 3.8 +0.7 5.400 -20.452 2.93 1.87 I9 • - -F 195.9 +0.5 193.958 8.4 +1.5 8.224 8.0 +1.3 8.960 -26.677 2.86 2.4 23 - - -Afa 276.2 +l.O 275.861 10.3 +4.0 14.762 34.6 +7.6 25.400 -48.675 3.04 2,6 24 - - -Hg 330.3 ±I.O 327.476 25.072 65.400 -60.418 2.6 2.6 -·-- --· 

3 d - 2 p nepexo.JtH 
&iip (kf!y) tIll (lftV) 7zf,-exp {k~V) l"zpl-!.fiNV) /jr:/up(n') r,JIMt'l) ~~-"' (ktV} '(1M) h)'"> 

I 2 ;3 . 4 5 6 7 8 9 IC 
27~e 87.53 +0.07 87.446 O.II ±0.08 0.108 0.018 0.168 3.07 2.28 
28Si IOI.58 ~0.15 IOI.542 O.I8 ±0.08 0 .182 O.I3 ±0.08 0.040 0.259 2.71 2.6 
3Ip II6.78 ;o.IO II6.746 0.20 f0.08 0.246 0.18 fO.II 0.058 0.351 3.2I 2.45 



Ilpo.noJDReHv.e T86Jii1UH I 

I 2 3 4 5 6 7 8 9 IO 

32 5 133.0€ ;t0.10 133.004 O. 79 .tO.I5 0.348 0.25;tO.I5 0.092 0.487 3.2 2.6 

35ct I50.55 .0.15 I50.350 o.89 ±o·25 0.468 O.I7;tO.I7 O.I6I o.~I7 3.5 2.6 

39K 188.?7 ;tO.I8 188.398 !.45 ;tO.I5 0. 930 0.440 1.094 3.63 2.6 

40ca 209.66 ;tO.I8 209.0?8 2.29 ;tO.I3 !.230 0.? ;!:0.3 0.640 1.421 3.6? 2,65 

42ca 209.032 1.250 0.600 !.344 3.72 2.68 

44c, 208.94 ;tO.IO 209.052 2.0? +0.15 1.350 0.800 1.320 3.?3 2.58 

4Bc, 
-

209.302 I.868 I.I20 I.4?0 3.43 2.3 

48r, 253.98 ;t0.20 253.786 2.89 +0.25 2.462 2.5 ;tO.? I.840 2.10? 3.82 2.51 

5Iv 
-

2?7. 85 ;tO. 20 2?7. 978 3. 66 .tO• 25 3.494 2.1 ;t0.8 3.100 3.660 3.99 2.1 

52cr 302. ?5 ;t0.25 303.154 4.46 ;t0.35 4.238 4.8 ;ti.I 4.IOO 3.249 3. 98 2.33 

55mn 329.I2 +0.25 329.015 6.38 +0.40 5.034 6.0 ;ti.3 5.600 3.460 4.07 2.33 

56re - -
356.43 ;t0.30 356.390 8.65 ;t0.60 6.I22 1C. 9 ±2.5 ?.600 4.I22 4.16 2.5 

.. 59 co 384.74 ;t0.35 385.034 7.37 ;tO. ?0 8.092 IO.I .t2.I II.200 4.891 4.09 2.49 

58M 414. II .o. 48 414.850 ?.6 ,±1.4 9.II2 14.? +4.2 I3.400 5. 9?I 4.28 2.49 

601\/,i - -
4I4.08 .o.5I 4I5.8I3 8.5 ± I.5 9.862 I5.000 6.8I8 4.14 2.49 

64c" 
-

446.1 ;t2.0 444.733 15.9 ;t4.0 II.5?0 20.8 ;t?.O 2I.OOO 5.848 4.28 2.49 

65ln 4?8.2 ;t3.0 4?6. 799 I6.8 ;t6.0 I4. 036 32.5 ;tii.O 28.00 6.945 4.3 2.49 

4f -3d nepexo.JJ)ll. 

& 4p Uuv) -- --lr;. tnv) -- ?Jdup(¥tf') r->c~ r~Jt.ttYJ f1jCAp(f.V) HJtUe.'J LJ t!N(ktv) c. u~> toft'> 

I 2 3 4 5 6 ? 8 9 ro 

88sr 263.837 0.248 0.200 O.I20 4. ?I 2.3 

88y 278. 0?9 0.298 0.260 0.488 4.76 2.3 

93yg 307.6 ±0.3 30? .?79 0.6 ;t0.4 0.452 0.440 0.703 4.83 2.3 

96f1o 323.2 t;0.2 323.252 0.56t.O.IO 0.564 0.600 0.749 4.9 2.3 

!Tpo,llOJIJ!CO!fl!e Ta6Jrlllll' I 

I 2 3 4 5 6 7 8 9 IO 

I03Rh 370.9 ;t0.4 372.040 I.2 ;t0.6 I.008 I.320 !.400 5.02 2.3 

II5r, 442.I ;ti.I 442.899 2.8 ;!:0.6 !.848 3.4IO 2.570 5.26 2.53 

I27r 5I9.I ;ti.I 520.587 4.6 ;ti.5 3. 792 8.?20 4.374 5.38 2.53 

123cs 560.5 ;ti.I 562.057 4.2 ;ti.8 5.!26 I4.400 5.576 5.46 2.53 

139/a 603.6 ;t0.9 605.309 6.2 ;t2.0 6.824 20.I60 7.002 5.54 2.53 

140ce 626.1 ;t2.0 627.613 5.8 z3.8 7.800 23.940 7.804 5.56 2.53 

142ce 627.608 7.832 24.580 7.802 5.58 2.53 

141 Pr 649.5 ;t2.0 650.383 6. 7 ±2.:.8 8.896 28.340 8.691 5.57 2.53 

5 
l~P (ktv) ~fj, (kt.Y) /tjbpOuv) 11;1Hl4tv) /".$~e~pl<Y) /$j 1/.l<V) A(N(ktV) C(j,.,J ffi',.,.) 

I 2 3 4 5 6 7 8 9 IO 

Cii 18ITq 453. 90;t0.20 453.750 0.5 ;!:0.2 0.288 0.600 0.694 6.4 2.8 

195pt 519.34;!:0.24 5I9.380 I.8 ;ti.O 0.662 I.400 o. 9?2 6.2 2.32 

197Av 533.I6;t0.20 533.I39 I.1;t0.3 0.750 I.860 I.I3? 6.38 2.32 

204rt 561.47+0.25 561.185 I.O;t0.2 0.924 2.440 I.445 6.3 2.4 

206AS 575.62~0.30 575.456 I.Z;t0.4 I.168 3.060 I.556 6.32 2.35 

208Bi 575.56;t0.25 575.542 I.I;t0.3 I.I28 3.200 I.640 6.5 2.35 

209rh 590.06;t0.30 590.III I.7;t0.5 I.232 3.720 2.086 6.64 2.4? 

232rh 600.4 ;t0.4 69?.534 4.6;t0.8 2.876 I0.400 3.773 6.57 2.8 

238zr 732.0 ;t0.4 730.166 6.8;t0.8 3.626 I4.I60 4.567 6.63 2.8 

239p" 763.667 9. I;t2. 5 4.456 I8.8 5.505 6.64 2.8 



TadJIH!la 2 

II:JueHeH•e AEn,t, A!;,t , A<! OHeprllll En,t: • IID!pBH ypoBHeA ;;;,t • OHeprlllt nepexoJtOB 6 np• BBPBHilJUiX nap!lMeTpoB pacnpe)!e
JieHHR H,llepHoii IlliOTHOCTH C,v;i, tN.~ . 3Ha'IeHHRM c .!"AC (4JepwH), 
t :tAt (t!.epU")B KOJIOHKe 2 COriOCTaBJJeHO COOTBeTCTBeHHO riO ]tB8 

3Ha'tleHWi L1 E . iJ r . .a c B ROJIOHKBX 3-7. B llOCJie,IU:Je11 CTpoKe 
JtBHl:l .IIJ'IJI Cp8BH8ffiUI LJE.vn/o ~,L , ~ MR HeH3MeHH~X C 
t . 3HeprHH B KOJIOHKBX 2,3,5 npHBeAeHH B K3B, , 8 B KOHOHRSX 

4,6 - B 3B. 0TCy-TCTBHe KOJIOHOK 4 MH 6 o:mattaeT, liTO COOTBeT-
CTBy~e H3M8HeHY~ npeHe6pe~KMO M8JIU, 

20.fpg 

-d F-'f -tJE.ij --~, tJ!s-~·4j 
I 2 3 4 5 7 

c, 6,5 ±0.6 +0,210 +6 +O.OI3 +0.204 
-0,183 - -0,054 -O.I83 

t, 2.35±0.24 +0.035 .-2 -O.OIO +0.033 
-0.071 - -0.010 -0,071 

Cv 6.5 ±0.6 +0,017 +4 -0.058 +0.013 
-0.074 - +0.070 -0.074 

t:N 2.35±8·~~ -0.070 +4 -0.023 -0.074 
+0.009 +2 +O,OII +0.007 

-I.646 -6 1.128 575.542 tl.E.,.rf A£,....~i- -- nL c f9--Jii 

n•c 
-~£" .afi, .tJI;p 4/,p-IJ 

I 2 3 5 6 7 

c, 2 286+0 23 +0 • 072 -0.326 -0.08 +0.07I • - • -0.075 +0.280 +0.07 -0,075 
t? 1.95 ±0.20 :8:~ -0.188 -0,05 0,006 

+0.202 +0,05 -0,014 
C.v -0. I40 -O.I02 -O.Il -0.140 2.286±0.23 +0.230 +0,168 +O.II +0.230 
t.v 1,95 ±0.20 ~:£?~ -0.062 -0.05 -0.076 

+0.072 +0.05 +0 106 
5,895 2.802 0.87 93.184 
A&1< r'" r.1r C 1P-IS 

16 

1Ro5, 
-aE.3t! -4&,.f 

I 2 _3 ___ 4 

C" 5.3I5+0.53 +0.349 - -0.340 

ti! 2.53 +0 25 +0.071 - . -0.066 

+3 
-5 

-2 
+I 

-0,372 +I C.v 5.3I5;t0.53 +0.286 -2 

5 -0.128 t,.. 2.53 ±0.2 ~0.121 -I 

ilpO.ztOJIJK:8HU8 ':'Bcinlfllbl 2 

AO</ 4 c .-;-Jd 
5 7 

-0.034 +0.346 
-0.082 -0.335 

-0.060 +0.073 
+0.060 -0.065 

-0.300 -0.373 
+0.386 +0.288 

-0,074 -O.I28 
+0.074 +0.122 

-~.98T -I~ "! 2.344 461.697 A"f,A.-lt£'" Ll..£~- ~rl. _ .!ri-~d... 

4oco 

- a!!~p -aE.Jcl 41":?,c A? .Jc/-?p 
5 7 

c, 67 0 37 +0•102 +1 -0.094 +0.101 3. ± • -O.II2 -3 +0.094 -0.108 

t. 2.65 ;t0.26 :8:~~ -2 -0.064 +0.034 
+1 +0.066 -0.030 

' C.v 3.67 ;t0.37 ~8:~~~ - -O.I36 -0.266 - +0.IG2 +0.254 

t .. 2.65 ±0.26 ;8:i55 - -0.058 -0.139 - +0,058 +0,I33 
-1.429 -4 1.230 209.078 A E..v2P Llf..-3cl r•r c3d.-~P 

"Li 
-LJE,s t:J//3 4/2p ~ t! rp-tJ I 2 3 

c, I. 939;tO.I9 +O.OOI -0.010 - +0.001 - +0.010 - 0 

t, 2.26 ±0.13 +-8:8~ -O.OI2 - -0.003 
+0.014 - +0.005 

eN I.939;tO.I9 :8:8~ -0.008 -6 -0.002 
+0.006 +35 +0.004 

t.v 2.26 ±Q.23 -0.002 -0.008 -6 -0.002 
+0.004 +0.008 -26 +0.004 
0,452 0,144 6 24.077 
Ll.E..vl'> r,s nr c Jp-1S 
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l13MeueHIDI LJ E_., t, .t1;;; t , A ! :.:meprv.H E,, t u urnpHH ,0;j t 
ypOBHeH Yl ::mepn1ll ;lepexo.u~E e rrpH BapHOUllilX napaMeTpOB S:!(j-'-i), 
P-"(1<' 3), ImB,i)'''), Im Co(?''), 1 , 3Ha~eHIDIM StilS, 
?:iLl P 11 T.)l. B KOJIOfffie 2 COriOCTBBJIBHO COOTBeTCTBBHHO no @8 
3HntleHHR LIE, 4r, ..,t B KOJJOHRax 3-7. Bee pe3YJibTBTbl no;ry'leHbl rrpH 
j. = I, 8 B CTpOKe I llpiiDe.neHH 3H8tteHitA. aE, ar. L1 cf • no;ryqea

!Ule np1 3aMeHe 1 = I Ha 1 = 0. B noCJienaeii crpoKe nauH .JlJIR 
cpaBHeJ-rnR AE,v

11
(, /;,t , t MR aea3MeHeHHHX napaMer poB. 3Heprmt 

B KOJIOHRBX 2,3,5 np,rne,UeHH B RaE, 8 B KOJIOHK8X 4,6- B 3B. 
0Tcy~CTB~e KOJIOHOK 4 RnH 6 03HB'I8BT, 'ITO COOTBBTCTD~B H3MBHBHHR 
~peHedpe:im,w tt.aJibl. 

I 

J 

5' 

s· 

Tm!3, 

P' 

ImCa 
p-

I 

.:1 

S' 

s-
[m8, 

P' 
JmCo 

2 

0 
-0.0293 
!D,OI465 

-0.078 
±O.OI56 

0.0428 
±0.00856 

0.227 
±0.0154 

0,0?6 
±U,OI52 

O.I8 
±0.036 

2 
0 

-0.0293 
tO.OI465 
-0.078 
±O.OI56 
0.0428 

;t0.00856 
0.0227 

;t0.0454 
0.076 

!!J.OI52 

Ro&pg 
-ac.,1 -c.Es_g a/-1; 

3 4 5 

+0.G39 +5 +1.996 
+0.376 +4 0.460 
-0.420 -58 -0.284 

+0.039 
-0.0?? 

-0.028 
+0.033 

+0.496 
-0.449 

-0.007 
+0.007 
+0.074 
-0.072 

+2 
-2 

+5 

• +I 
-4 
+5 
-5 

+0,082 
-0.074 

+0,080 
-0.086 

+0.332 
-0.226 

+0.070 
-O.IIO 
+0,048 
-0,044 

d/"s!l .acs-.9-"':f 
6 7 

+7.0 +0.634 

+0.4 
-0.2 
+0.2 
-0.2 

+0.372 
-0.362 

+0.037 
-0.075 

-0.030 
+0.03I 

+0.49I 
-0.449 

-O.OII 
+O.OII 
+0.069 
-0.067 

-1.646 
O.E"""'H 'tE ... .S3 

I,I28 3,0 575,542 f_!<:_+ T'!!-g <!59-Y'f 

l:?o Sn 
- 4E.J&/ 

3 

+1.530 
+1.036 
-I.02I 
+0. I73 
-O.I64 
-0.059 
+0.060 
+0.998 
-0.9I9 
-·0.026 
+0.030 

-dE.,; 
4 

+4 
+I 
-36 

--I 

4/j,, 
5 

3,268 
+0; 956 
-0.588 
+0.I34 
-O.I20 

-O.I +0.2IO 
0 -0,222 

+3 +0,490 
-4 -0,362 

+0.I86 
-0. I88 
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A/"~j 

6 

+8.0 

+0,7 
-0.4 
+0. I 
0 

+O.I 
0 

+O.I 
-O.I 

LJC-:(f-:-.Jcl 
7 

+I. 526 
+I.035 
-0.985 
+0. I73 
-O,I63 
-0.058 
+0.060 
+0.995 
-0. 9I5 

18:8~8 

J. 

r 

I 
.:1 

S' 
s-

J:, !3o 

P' 
JmCo 

p-

I 

:1 
s• 
s-

Tipo,ItOJlJ!iemte To6Jr:mm 3 

-~~JEJd - LJE"f 4/jc/ .a/:,_1 4tf..t;·Jcl 
2 A ' 6 7 

O,I8 +0,129 - +0.056 +0.129 
-O.I24 +0.036 -0.124 - -0.054 - tl£.-v-3cl_--- AE.vrj ---('3d. rH 

4.0 
tYf -3«: 
461.697 -2,98I -I3 2.344 

2 
0 

-0.0293 
±0.01465 
-0.078 
±0.0156 

0.0428 
± 0.00856 
0,22? 

±0.0454 
0,0?6 

±O.OI52 
O.I8 

±0.036 

40Ca 
AE.<>p 
3 

+0.667 
+0, ?94 
-0.663 

0 
0 

-0.020 
+O.OI9 
+0.530 
-0,5II 
-0.008 
+0,008 

0 
0 

-1.429 
d"""".!P 

"'c 

~~,P 
5 

+0.750 
+0.360 
-0.242 

0 
0 

+0.I40 
-O.I42 
+0.146 
-O.IIB 
+0,094 
-0.094 

0 
0 

I.230 
f:_I,P 

-zJ6$ at:s 
2 3_ 5 

LJ/.)<:/ 

6 

+0,08 
-0.02 

0 
0 

+0.09 
0 

dl.;Jo/-.?p 
7 

+0.66? 
+0. 794 
-0.663 

0 
0 

-0.020 
+0.0I9 

+0.I2 +0.530 
0 -0,5II 

+0.12 -0.008 
0 +0.008 
0 0 
0 0 

0,64 209,078 r1Dl. L3t:f.-:P 

t:J/;,P A /-l,P-/.S 

6 ? 
0 +O.IOO +0.152 +LO +O.IOO 

-0.0293 +2,32I +1,002 +0.09 +2.32I ±0.01456 -1,822 -0.620 -0.05 -I,822 
-0.078 0 0 0 0 ±O.OI56 0 0 0 0 

~ 8 0,0428 -0.067 -0.524 +0,07 -0.067 
, 

0 ±0.00856 +0.055 +0,536 0 +0,055 
p+ o.227 +0.0?4 -0.0?4 -o.o2 +0,073 ±0,0454 -0.039 +0.076 -0.06 -0.039 

J; [. 0,076 +0,004 +0.012 +O.I3 +0,004 
m 0 ±0,0152 -0.005 -O.OI2 -0,09 -0,005 
p· o.r8 o o o o ±0,036 0 0 0 0 

5,895 2,802 0.87 93.184 
AE"J' r1s r2 P l'JP-ts 
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-tJE/s Ll !Is 
I 2 3 5 

y 0 

S' -0.02ffi +0.209 +0. 024 
tO.OI465 -0. I82 -0.020 

s- -0.078 0 0 
tO.OI56 0 0 

.Tmf3. 0.0428 0 +0.028 
±0.0856 0 -0.024 

P' 0.227 0 -0.002 
±0.0454 0 0 

.z;, c. 0,076 0 0 
tO.OI52 0 0 

r O.IB 0 0 
±0.036 0 0 

0.452 O.I44 
6. E..;v l ~ r" 
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TiponoA~eHY.e T86AHQP 3 

4 t! -Z,r> •/..5 

+0.209 
-O.I82 

0 
0 

0 
0 
0 
0 

0 
0 

0 
0 

24.077 
c'P-IS 

. ' 
~;<=~ > ~!Q IOQ ~~f•M~ 

R~ ~-.tO~ f-.--~--:, ::;;;;;-..,·.~· 

• 
-JmP'ii10~ 

• 

.>oP*•IO 1 
'~ ~,..M 

~:lonf>10 

,-,:: "' ~ T"H<V 

l'l!c. I 

IJapBldeTpl:.l <$lleRTHBROrO llOTeHl.H18JI8 sr , p~ , llOCTpoeHHble 
r-<:r 

no ifiasaw Ou ..T¥ -pacceJ!HlUI (CJ.!.TeKcT). 

J:r· 
J15-38 HeTOtrHOCTH SKCnepJ.tMeHTaJiliHOrO Ollpe.ztMeHiiR t.~ Sup 

Jie:tBT DHyTpU 3BWTpKXOB8HHUX 06Jl8CTeJl. 

~· 

••n 

'i~o•A"n~wJ"> 

------------,, .... ~ 

PHc. 2 

TioBe~eHRe paWUitlHl:lX CJmraeMUX. B ~eKTHBHOr.~ llOTCHIU'IBJie 

B )'JnBI!eHJ!H (3). 

KpHBBJI I-Vc. "I' • KPH1l8JI ll - Re ( _L} 
:1 <1,<. } 

RpHBBJI Ul-l?e ( i~ol. {,. j). 
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