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, ·, ·,. :,<:_ B·nocne~~ee ~.JJBMH ;aMeT~o Doapoc l1H~epec · K llccneAoDamno _ < 
.. napin~x· Dl1CS~a~n < ..t7ia:o+) t B03MOiKHOCT:& CY1J18CTDOBBHl1H;:KbTOpblX B 

. a.~o~~~X' ~~~rik ~a~ 'KOJIJI~KTllBHO~ :~~TBll ;soaClyllt,l\eHllfi 6b1JI8. npe,licRri-·· 

:;,: , 
1~ai~ :So:~o¥' /I/~ STO CB.H3aHO C ~a3Bl1THeM :mcnepnMeHT~JiblihlX. l1C- : .. 

. , -; · .. c:~-~l4oBai-iH~ cTpyKTypbl. aToMHblx. HA¢P c nouo111iro :peaKW1~ nepe~a-l!ll.~ 
' . . ~ 

>AByx uyRJioHoB.·:s.naro;n.apH KorepeHTHOMY xapaKTepy BKnaAo:B pasJinq­

, .. , ' .. : .. u~-. nap uy!l.nouo~' c· op6l1TaJI:bm.ru yrJIOBbiM MoMeHTOM L =0 J3 ~-o~epet.t-
." .. · ~' ,· ;· t. :~ . . ·=: .. ~ # • • • ' • • ' • • ' 

· ,.- ,· .·. ·: . HOB' Cel!eUlle 1 B T8Kl1X pe8KJ.U1HX Ha qeTHO-l!eTHblX H,llp8X Cl1JI:&HO B03-

:; .t~:: ~;; ~y~a_eTCH odHOBHOe c_~CTOHIU!e. B pa6~Te ltl~llll1A8 i2/ BriepBble·yRa-
. . • . . . . . . 2 
• , , t-~ ain3aJioC·:&·,. ''ITO napHble KOppeJim.U111 n'pl1BO.l!HT I< ycHJieHl110 .B ·( i1jGJ ,..., 40 

;·.,,.. : ;_ .... '' :' .. ~ . .. : ,•, .:. : . . .. .· . . . ·. ' . . 
;· (.: paa_. nepe~0~8 Mellt,l\y O~HODilh!MH COCTOHHllHMH llO CpaBHeHl1JO (}. nepexo~ 

f '.. . .,t- .•. " ' . . . ' ~ . '• . 

• :: _;l\0~:-~ l!HCTOO ;II.ByXRBBSUl!8CTl1l!HOe 0~ COCTOHHHe. 0.l(H8RO 'TaKHO .. ,. ~ . ' . . . ' 

· .. ·~{' •. ~ByxRBa,~n:aCTHli~hiO COCT0fllflll1 (napa !{B83J1liBCTl1~ H8 BblpOllt,l\BUHOM 

' . . 
.. ,·. 

.~ ypoBHO) co;z'ieplitaT npnMe~:&. 11 ,l\yXOBOr0 11 COCTOHIH1H, B03Hl1Ra101J10ro 113-38 

ue6oxpa;HiHl1H l!HCJia li!lCTll~ B CHCTeMe. ·ltlCKJIIOl!BH 11 Jil11UHee".:.cocTOll-' 

~me\6 · ~yireBot\ aueprne~), Mhl noJiyli8eM KOJIJieKTllBHYJO BeTEl> 6+ -Boa-.'· 

6y~eul-itt (napHble BH6paJ.U1H), oill1c~aeMhlX mme~Hoit cynepncian~H- · . ,'· 

.. \ 

;v-· ., 

etLnap RB8311li8CTHU Ha BblpOlK;rJ;OHHh!X. opClnTaX~ 

, . . , :: CDO."CT,~a nap~~ ~116,p_a~~HI 'nC~JIO,l\OBBJIH.C:D B pH,lie pa60T (eM. 

) u~np~n4ep, 13- 51). B qacTaocTH, B pa6oTe / 4/ npeAcKaablnaJioc:o, . 
' y ... • .• • . ~- ~: •• , ' . ' '. • • • • ''"'· .: • • ~ ' ' • ' .• , 

.. _ 't"qTO:. lllllKat\mHe napHble 'llH6paJ.U111 (c aHeprneit W-:M,) 6y~T 3aCOJIH~:&-. . . 

/ i_. C~·B. pe~ltUHflX ~epe,lia~l1 ,l\Byx HyKJIOHOllll8MHOrO (-:-B 40 p~)-_cna,C)ee, . . . 
qeM ocHOBHoe · cocTOHHHe. He~aBHHe aKcnepnMeHTi:lJI:&Hiie Jtccne~6Ba-:- · 

HIHI H~OTOiioB. : .Y.& _B. peaKJ.U1flX (At )fG/ noKa3aJil1 1 l!TO napHble . 

-~, \, ;BHd~awm 3811~THO 3~:c:e~JmrCH-B. ~ex llAP~~ :B_KOTO})UX BCl~~lrt no-. 

nepXHOCTH .Pep:MH nOHBJlf!BTCH CHJI:&HaH liOO,l\HOpO~HOC~:& nJICJTliOCTH 

ypoB~e~ • 
• ::: ... !~ 

• .. ,' 

( . ... ~ . 
• 'I \ .. ' 

.... / ..... 
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UeHDID HaCTOH~en pa6oTu HBHHeTCH HCCHe~onaHHe KoHHeRTHB­

HWC 0+ -B036.yJJt,&eHHn, reHepHpOB8HHNX napHNM ilOHeM 1 'pollt,&SID~M HHM 

yHH'Il:TOliiaiD~M Iiapy ll8CTHU Ha Bblp0l~6HHWC Op6MT8X •. PSICCM8TpMBa­

IDTCff·OCHOBHNe Cll6KTpOCKOilHll:6CKHe xapaKTepHCTHKH 0+-COCTOffHH~-. ; ' ' '. 

EO~H E2~nepexo~·H. OTHOCHT6HDHNe C6ll:6HHH BOS6y~eHMH HX.B pe-

8KUMHX ~ByxHyKHOHHb!X.nepe~aq. 

I. PerueHHe B M6TO~e cn~a~HO~ wasu. 

PaCCMOTpMM CHCTeMy HYKHOHOB B 38~8HHOM cpe.l{HeM ilOHe H 

B38HMOAelitCTBYIDU{HX nocpe.l{CTBOM OCT8TO,Hb!X napHWC mm,· XapaKTe­

pn3yrolll)1XCff cHHonuu napaueTpou G • B npe~cTan~eHHH BTOPMtiHoro 

KB8HTOB81IMH MO,l{6JibHblit ItaMHHDTOHH8H CHCT6MU HMeeT BH~: 

'J1 = 1-fsp -+ 1/paic U) 

+ ... 
i'/fsp = ~ {8v-.>d(avav + ava~) (Ia) 

fH~t ~ -ti r~r r= z av· av 
. . ' V>O I (I6) 

I'.l{e Cv -I~ - O;ll;HOil8CTHll:Hhle 3HeprHH 1 OTCll:HT8HHb16 OT XHMilOTeH-

UHaHa cMcTeMu, a; H .av - onepaTopu po~eHHH H yHH'IlTOJKeHHH 

ll8CTHU B COCTOffHHJ.f /'V) COOTB6TCTB6HHO (COCTClHHMe ( V;. con­

Pffllt6HO C-HHM no Bp6M61114). 

Ha!it.l{eM BOS6yJJt~6HHUe o+ ~coc TOHHHff B CMC TeMe c '16TH hiM 'llHC-. 
I_ 

HOM 'll8CTHU, HCll0HD3Yff CH6AYIDlllYID. CXeMy peweHHff. 

I. llepexoAHM K npeACTSBHeHHBJ RBa3M~acTMu c noMOU{DJORaHo-· 
,:-· 

HHtiecKoro npeo6paao:BaHHH EoroHJ06o~a. B aTOM npe~.cTaBHeHHI4 
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: •' '""·~-
' .. .. : •. 

' 
(I) np11Hl1MBBT:llH.1{: 

.···· 
· 1/ = }lc,f 'Hs'IP + 'Hcca ;' 

_: r;" .::·.'" • " 2 . t )_ 

·u = :LL. rev-MV/--~ .· . . o . . v .. ·· G 

1fs'ip = ~ Ev Bv 
r11 · · dm-tm 
11CM.t·=-- I t. . 4. . ) 

: ;:, 

/ 

; . 

' . . 
8.1{eC:& U 11 U,•V'~ - napa.MeTp!i npeoc5paSOB8Hl1H IiorOJJIOcJOBB, 

·_(2) : 

-'(2a> 
.;-0 . 

(26), 

.(2B) 

.... · 
(?r). 

>.,_ ... / . ... 
•, ... : 

Ev ·= J~1t(C'v~A>"' . - 0.1UJOKBaaHqacTl1qHNe aHeprlim, meJII, .1 =- GZ,U~Vv 
-~ onepaT,opN . llv . 1t1 Bv -~NpaxaroTcn qepes onepaTopN Im~a~-q~c;Jtl.~/ 

. flv.:. cXv Cxv ; f3v= ottr:J,_ + o<tot;. · _(3) , 

.·. 

Teqe.p:& B cHcTeMe cyll\ecTBYIOT ~yxK~asHtiacTl-lqHNe ·a+ -BcisdylK,IJ.e~HH 
11-ma At IO), Me fO?:- KBaaHqacTl-lqHNtt BaKyyM. 0.1{HaKo cpe,m: 

' . ' . 
HHX HMeeTCH o.l{i:Io JIHIIIHee cocTo~HHe ( "iyxoBoe~'), oc5ycJioBJieHHoe 

H'ecoxpaHeHHeM 'q~cJia .tlaCTH~ B micTeMe. 

2: •. nJIH .HBH!lro' B~AeJieHRH. 11 .1{yxciBoro" COCTOHHI1H Hcno'nl.sye'M 

MeTo.l{, npe.1{1IOlKeHHUti He.l{aB~o B. pac5oT_e MapruaneKa H BeHesepa /? l. 
. JUIH STOro BM6CTO · onepaTOpOB At H Av. BBOMTC~ n6JIHbltl Ha6op 

HOBIDc ,KaHOHHl.J6CKHX ne~eueHHHWc -~ H 4 ·, C llOMOll\1>10. KOTOp~X 
(2). np~HHM8CT ~~p4y: . 

. . . . -/(= CoUJi.+ ffl9'/~~t4~J. 
,. 

~ '·: 

'(4.) 

·5 
·, 

'.- '' ~ 

····" 
--; ,· 

- <' 

.... ·, .._ 

;, • t,. 

:' .. 

. .._·, 

,·; 

' 

~ . ; ' •' 

-· 



!1pe~TIOJiaraeTCH t qTQ on epa TOphi ~· . H.,£, HBJlHIOTCfl 3pMHTOBCKHMH 
,,: 

· 11 yAOBJ18TBOpHIOT KOMMyT8UHOHJ!ID4 COOTHOW6HHSIM: 

[.f;., 'g;, _7 = iJfv > [ ?,9.,] = [ Lh .t'vJ = 0. (5) 

Co6CTB8HHhl8 3HaqeHHH (v~ HBJIHIOTCH peweHHHMH CHCT8Mhl ypaBIJ8HH~: 

[ 71, ~ J = i w} ~ 
(6) 

[ 1f, L~' J ::.- i 9; . 
~OpMa (4) ll03BOJIH8T B HBHOM BH,lle Bl:l,ll8JIHT:D ".nyx:~Bhl£1 11 qJieH B 

raMHJI:D:OHU8H6, COOTB8TCTBYIOil\H£i peweHHJO C U)f =0. 

·. OaepaTOphl qp .11 4 MOlKHO B1:10p8T:D B BH~e Jll!He£\HI:IX KOMOH-

H8Wii1 onepaTopon At H Av : 

% = ~~ 'l. x; (JI/•.IIv) 
v 

·~ =- .1.2i • L Y/ ( Jl/ -/lv). • w,.. v 

(7) 

06paTHhl6 npeoop830B8HHH Tenep:c BKJI!Oq8JOT B C60H T8KlK6. AOllOJIIJHTBJI:C­

HYJO napy onepaTOpOB c;; l1 .;/o 1 COOTB6TCTBYIOIIIHX 11 AYXOBOMY11 COCTOH­

HHlO :· 

J/ _. n -) ~ yJ.tm 
v+olfv-:fv-w;;- "':If 

.11/-!lv= 2[: J1~'t' X/ Lt . 
(8) ' ' 

'' -+ ' . 
lila npH6JI:UeiJHOro KOMMYT8WiOHIJOrO COOTHOmeHHll [ Jv, /11J}:::. J)J V 

H COOTHOW8Hl1~ (5) - (8) llOJI~aeM YCJIOBH!I OpTOHOpMHpOBKH .l(Jlll 
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:.,_ ;., 
' ,·. 

. ·'~~ 
~· { . i 

' ·:t ,. ., 

rw;:-. · A J.t C" 
~ '~""W; Xv Yv = C!V' . 

(9) 

AMTIJIHTYJUJ X 11 Y MMeJOT npn w~ o oco6eHHOCTH: X pac-

~o~l1TCH Kalt v-6- , a Y cTpeMl1TCH It HYJIJO ·Kalt .[';;? /7 I. · 
fiOSTOMy·y~06Hee pa60T8Th C 8MJIMTy~aMH: 

(IO) 

UI) 

Teneph Ma ypaBHeHHU ~H~eHHH (6) JierKo nonyqHTh ceKyJIHpHoe 
. . . . . ).1 ).1 

. YP.8BHSHHe MH Wf H Bblpa~eHHH MH 8MllJIMTY.lt' tJ'v H 'fv : 

'Qlwf): (wj- Yd:JC}w,.v>- Lfdzt"-'f> 

-Ct~)=l: .{ . ~ • 
. ·· . .., .2cvlllt:~-w,.,> 

. J(~ )= L. Cv -ll 
'f )' :lEv{ If Ev2 - l.v);t) 

(12) 

(I2a) 

(I2Ci) 

(I2:s). 

'r.. .u_ ,2 r.ce .. -A> ltw"'J -c/ru,:vJl[.& 
1
1ru..;u J- (£.,-lr.leltw.;_J](I3a) 

v- Ctwf'>J~t~ Ev lifE/·- w/) 
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'·; 

;J' 

\ ··-" 

, 
«J' .. 

··-;.'·1,. 

'' 

· l.ft:= ...:!_ (8v-A)~(wp)- drw,u) (136) 

~Z!tw) lf Gv2.- W 2. 
'),I '' . 

~ w,,. to· ·u.- · .' 
1

, · · ' .· . 

·£(WP,): 2. 2_. [ ~£,.;.1\)~(W,v~-dtw!'>] [lltw.u)-(f~-IJ)o/cw,~~J] ~I3D) 
. 8ftv,v)" · Ev ('IE/- w;>:J. ·· · · ·· 

AMlliDITY1U:l 'tv0 
M lf~ COOTB8TCTDYD~e 11.ltYXOBOMy~ peweHHD C 

w~ =01 HMeDT Bl~,It: 

rl/ 0

= 
6n;-

.lEv .f"i.l/,/ul/ (I4a) 

f~0 = t> 2 -to+ (C.r~)Jo (!46) 

r.Ite 
Y£,/'A vloftJlfo2+rli· 

-lc= _l_ . , J . Ev-A (!4B) 

Z.8Ei 
) o= x-

• I · 'V 8 Ev~ 
)I 

11.LlyXOBI:d111 'IJ18H B raWIJI:LTOHl!SHe (4) 1 Poi OKa<Hma'eTCfl TOCHO 
, , A , ~ • 

CBRSa.HHbiM, C OOSOHHOtl ttac:n.D oneparopa tli1CJia. ttaCTH~ /V":Z' {C4,;{4 f Q;Q;'): 
v 

HM8HHO, 

~ + 
JVe =~I U'~~V" (Jill -+Jill), 

'V 

"' 
.i9.2- JVe~ 
:1- 0- --

( 
~ 2 . 

_ . ./11- 11o) · 
:1.. </>(6) ) 

r.Ite l-t;o = :L Z. Vlv~ 
'V ) 

8 

(IS) 

.. .: 

(I6) 

.. 
. '' 

•, 



,, 

(17) 

BBO~H.Onepa!rop 

A 1 e ; .rr:-. La 
v <Pf/)) ' 

(IS) 

MoJKHo aamwaT:o DOJIHOBYJO <I>YHK~Hio "~xoBol.t" BeTBH Bos6ylKAeHl'IH 

B Bl1~e: ' 

(19) 

r~e )1, -pH~ HaTypaJI:&HiiX tl8THbiX tl:I'ICeJI (0,2,4 ••• ). E030HHhli1 Ba-

KyyM I 06 > onpe~eJieH cooTHomeHHHMH 1'11: , 

(20) 

Boa6y~eHHbl6 COCTOHHHH C (,J)f' # 0 (napHhle BH6p8~11) Onl1ChiB81JTCH 

O~O@OHOHHhiMH BOJIHOBUMH WYHK~HMH: 

' ' 
11.llyXOl38H11 B6TB:O :iloac5yJQeHHi1 (OCHODHble COCTOHH11H COCeMHX tz.-q. 

H~ep) HMeeT, K8K CJie~yeT 113 (16) :1'1 (19), aHeprHH; 

:1. 
.g - It VAN-

;(cp(o.) (22) 

. II 
111'11 

OTMeTHM TaKlKe, tzTo Tenep:o >'V,.., KoMMyTHpyeT c rauHn:&TOHHaHoM 

(4) 11, CJI6~0B8T6Jl:OHO, tlHCJIO tl8CTH~ COXp8HHeTCH B 6030HHOM 

9 
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' ~· ·"' 
• _~; ~ ~ f" :'.,' 

J,;. 

" ''.... ~~!-; . ~ '. ;~ 
) .. ,,; 

'~ 'npH6muternm He TOJI:&Ko ,B ocHOBHOM, HO.li :B· Boa6yJmenn~ cocTofi-
't" 

HIHIX. . ,. :.~ .. 
~. ; ~ 

.• ' > .. ~ • ~ 
2. · Boa6yJmeHHe napma: BH6paUMtt B (P,t, ) ; 11 ~ ( f,J p: )- . .~.· 

' ~· { 

.. 

(· 

, ~ ' 
. ~ • i ~. 

. ~. ... ·. 

~ ' ' 

~ ·' r 
. ~ . ' 

; ' 

'' 

1:.· 

t.· 
I ~ ' ~ 

. . .· ' .. ' 

peaKUMHX. 

~ CJI~~YH p~O~Te HomH~a ( 21, paccMoTpHM npocTettmyn Mo~eJI:& . .· . . "' . . . . 

KOI'OpOHTHOr.O BKJI8~8 BCOX nap HYKJIOHOB H8 Bblpol!Q40HlnlX op6HT8X B . 

. ·~eqenHe. peaKLI,im nepe~a'IH ~B;X nyKJio~oB. O~epaTopbl nepe~aq~ na~. 
'' pbl HYKJIOHOB aanHmeM B BH~e: 

(( f 1 -b)= ;L:Ov M 
~ 11>0 (2)) ~ 

r c t, p ) = · r + ( P1 t) ·• · 

'B,6030HHOY npH6JIHEOHHH.H npH ycJIOBHH, 'ITO B8KyyY jOG), 
' . . 

B MaTepHHCKOII H ~oqepHeM fl~pax He paaJIRq8JJTCJI, noJiyqHM npocTUO'; 
' ' ~ 

Bblp8~H~fl ~Jlfl COIJOHHtt pe8KUHH: 

S)'' B03(5yJKAOHHO OCHOBHOI'O COCTOf!Hl·iH: 
~ ~ 

~ ' ~ . . ( ~12. 1' (A) (24) 
G"'o.~ ~0~1 rcp,t>l Oa:>J, :~t.O~/r:(t)p)/Oa~J= ~ 

6).Boa6y~OHHO napHuX BH6paUMtt: 

.. Gf<P,t)·-[<O~J [ QjJ,P(p,~J] /0 6)]~ 

. - ,.,~ l. . ; ·[w~ ~(Wu)+ 2 d C~i'>J ~ 
~ ~ ~f~tw,.,.> ' r . ~ · ~ 

(25) 
::: 

IO 

;·<,'1 

. ~ 

~ ;:: 

~·-'·~ 



. '• 

= . I .·. · '[w,.u ecu.i,>-.2olcut>] 2
. 

'16 G.JWI'i!CW.P) • ' . • . 

(26) 

·Paan~t~~i!e Vf1 <p,-~:J 1t1 ufl(i,,pJ< cBnaaHo c· BKJJaAoM He-· . 

RorepeHTHoro t~neHa · cftwp) • Paccuoirp~t~u pn7:t npeA~JI:&Hblx cJiyt~a..;. 
' . 

OB. 

I). Jum HltllKallmero cocTonHHn napao!l :B~t~c>pau~t~K w ,.., ~ LJ 

H dtt.p,u) uano no cpaBHOH!tlll C C{W,v) • ~B aTOM CJ!Ytl80 G",vCP,t)i.~lt;_N 

11 MH OTH.omeHHH 0!1' / ()o- uoJJio noJJYtlRT:& npoCTYJO oueHKy: 
' . 

Ot~eBH~o·, liTO aTo OTHOWElHHe TOM c>on:r,me, t~eu MeH:&me nJIOTHocu ,. " . ' 

ypoBHO£! .BClJIHiU-t fiOBBpxHOCTH <i>epMH. B CJJYtl80 CHJILHOlt H007:tH0po7:t.,. 
' ' ' ',;' . ,., . :. 

HOCTH fiJIOTHOCTK ypOBHei! BCl1!H3K fiOBOpXHOCT11 .PepMH MOJKHO Omf7:t8TL . . . ' . . . 

aaueTHoro aacenoHHH·. T8KMX o+-BoaC!ylltJle.mdt. 

· 2). Tiplt. CIOJILWOi!. fiJI()THOCTH fiOJ!IlCOB B i!JYHRUHHx .C {W)') H • 

cJ(W~) Oy1J.YT fiOJ!Ytl8TLCHpemeHHH ypaBHO,HHH (I2}. C W -:::. 2Ey • . 

B aToM cnyt~ae aHanua cpopYyJI (25) H (26.) np~13o~·~ K coomomeHHil: 

. up(P,-tJ 

Vf! C f-, pJ. 
(28) 

· < T.e •. COllOHHH B08Clyllt,1lOH!tlii 'T8KHX COCTOHHlti! B pe8KUHHX (p1 -t) H 

;(l/P) .Oy1J.YT'CH1!LHO paa.mit~aT~cn~ :a oTmmte OT cJiyqaSI W ..... 2.1 ) ... 

''". 

3. PBCllOTH li·OO~yXAOHHepeayJILT8TOBe 

''IHCJIOHHbiO pac'lieTbl B paYR8X p8CCiioTpOHHOl1 'KO,I\OJ!H ClblnH npo:ae- . 

. ,ltOHbl ;ltJISI HOlTpoBHbiX napHbiX BH6paUHl1 B H!)OTOIIBX HTTOpCIHH C 

II 

.,;, .., 



Tae5JIML\a, I. 
XapaKTepl1CTl1Kl1 Het!TpoHHhiX napHhiX Bl1C5pal.\11tt :B l130Tonax 11 TTepC5l1H 
(.11JIH PH.1la HHJKatttuv.x no 3Heprl1l1 ?OCTOHHHtt). 

w · J'2
lEo) /O f3tE.z>1 .?. V,tLlP,t),1 , vplt,t>%. fl.11po -z-;r ·-z- 0 .)<; 

MaB :e<!ff , e.q.5 o G"c % Uo _c · 
[S.~ttl 

1,55 2,1 1,5 I;O 19,3 I? ,6. 
2,02 4,3 0~8 3,5 0,2 4,6 
2,14 2,,5 2,5 0,7 . 3,0 .o,1 

168 Y£9a· 2, 58 2;3 I,? -- .··· 0,9 4,6 O,I 
2,68 0,3 S,I O,I O,I 7,2 

!,57 7,9 I,S 3,6 I,S 2,0 

170Yeroo 
1,85 0,5 9,6 0,04 0,6 6,6 
2,26 0,9 I,S · 0,4 . 35,4 r·,o 
3,59 .I ,2 0,6 !,4 4,4 O,OI 
4,09 I,4 0,7 !,4 0,02 II,4 

1,54 0;4 !2,2 0,03 4,5 3,2 

172 yg .· . !,8! 6,1 1,6 2,5 4,0 0,3 

102 . 2,14 0,1 2,9. 0,02 0,8 26,2 
3,10 2,3 0,5 . 3,0 O,I . !3,4 
3,20 0,3 1,4 O,I 29,0 O~I 

1,45 0,5 2,7 O,I !6,3 !6,4 

I74yg 
2,00 O,I 7,4 .. O,OI 10,9 . 0,4 

~·I04 
2,08 . 4,1 0,3 !0~5 0,4 15,4 
2,58 2,7. I,3 , I,S 4,8 0,04 
2,92 0,6 O,I • 6,0 O,OI 15,0 

.. 

I76 J~ . 1,64 6,5 . O,I 32,3 . 3,4 5,6 

106 2,08 2,3 O,OI ISS o,s !0,5 
2,19 0,7 !,3 ·o14 2!,0 o,8 

I2 
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lf"=98-I06. B pacqeTax Hcno;n:oaoBairac:& Ta :m:e cxeua OAHoqacTnq-· 

HIDe ypOBHe.ti HH;n:&CCOHa H napaMeTpbi L1 H l) ; ~ q;O 11 B pa6oTe JSf. 
' K,POMe aHepr~ti: w? .H . ceqeHHi! 'Go H Vf ' BbitjllC11ff11HCJJ Bepofi~ 
itocTH BO,Pi E2 ;:. nepexo.AoB c Q~ ._: BoarSyli.AeHHti Ha.poTaunoHHYJO 

. . 
no;nocy ocmiBHOI'O COCTOHHHH, a TaK:m:e . 6eapaaMepHblt\HapaMeTp, 

PacMycceHa /S/~ 

(29) 

. r.Ae J -z.( Go) H .. 8 C G :2.) - npli1:BeAeHHble BepoaTHOCTl'l EO·:<H E2 -:-ne­

pexo.AOB cooTBeTCTBeHHo, a Ro ..; pa.AHyc a.Apa. Heo6xo,AHuue Bblpa:m:e~nn 

.A11H Hli1X npH~O,AHJJHCJJ B pa6~Te /S/. 
~ ,' • • ' t 

IlOJiyqeHilble peay31JJT8T!l CyMUHpOB8Hbl B T8611HI.t6I. 3Hati6HHSI 

J"'L(£30) If· ~(G.Z) npHB6,A6Hbl B .e.AHHHU8X a<MJeKTHBHOI'O aapa,Aa e~f 
H6~TpOH8 ~npe,All0310JI!HT631lJHO €-~f "" 0,2 - 0,3 /S/)o IlpH B!ltjl1C-

,116HHH Xo·awweR~HBHble.aapnAbl A11H EO,H E2-nepexo.AaB npe.Ano;nara-

1llfCJJ OMHaKOBHMH. ·B mecToti H ceA:&Moil xa;noHRax Ta6J!Huu npHBe.Ae~ 
Hbl OTHOC~Te~~Hbl6. ceqeHH~ B~86;l!t,A6HifH nap~llX Bli16p8UHtl B (p; +J· ii. 
( -6, P) -peaKUHfiXo 

. BBH,Ay HeKOI'epeHTHO~O xapaRTepa BK118.A8 HyKJJOHOB B BepOHTHOC­

TH EO· ,H _E2-nepexo.AOB, aHaqeH~H _j'l( Go) H 8 ( E 2.) . ua;nu no cpaB­

HeHHD. C O,AHoqacT~~~~HM~ l3631HtjHH~Jlli1 -~fsp (EO),...i). :So;nee TOI'O, .. 

K8K OTJieqaJJOCJJ B /S/, EQ-nepeXOAbl B OCHOBHO_e c~qTOHHHe U611HKOLI 

o6yCJJ,OBJI6HI:l H8Jili1qHeM B631H8li1 llOB6pxHOCTli1 <J?epMH ypOBHeti H8 pas':'". 

311fqHJ:lX C!f/~pHqeCKHX. o6o;noqeK. BCJI~~Cl'BH6 M8310CTH .H HeperyJIHpltOCTH, 

none.AeHHH J> .(EO,) ~ B'(E2) nx. oT~o.meHne X0 Kone6.7ieTca B. wnpo~ 

I3 
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' ' . 
'' 

KHX rrp'eAeJiax (I0~2 ..., rtf), ~To HBJIH6TCH xapaKTepHw· ToJiiKo .1\JIH 

Il~p~h!X BIH)p!ll\Hli (eM~; Hll~pHMep, / 9/). . 

Kmt' H OlfmA3JIOC:i, OTHOCHTeJI:&Hble C6tJ6HHH B03Ciylll;ZleHHH HH)Jql.Jii..;. . 

Iimx rrapHhl~ :Bueipal\Hli B ( p, t) :n ( b,p )-peaKl\HHX cJiaCio paaJIHtJa.;.;. 

!O~ca. 0AHaKo BepOHTHOCTMl BoaCiy~oHiti.H nocJieAyiOII\HX o: - cocToa~ 
HUM C llOMOil\:&10 STHX pe8Kl\llti, KBK npaBl!JIO,_ pe3KO p83Jlll'tl810TCH, T.e. 

B ( p,·i ) H ( b,p ) - peaKl\HHX 6yAyT Ha6JII0,1laT:&ca pa.3JIHtJHhle 

0+ - ypOBHH. (~pOMe HHlKatlruero) B 0;1\HOM ll TOM .lKe ,1\0'tl6pHOM H,llpe. 

CpeA!1 pa3JIH'tJHhiX 0: - COCTOHHHif BCer,lla Cyll\eCTByeT OAHH HJIH . 
HecKoJI:&Ro ypoBHeU, KoTopl:le 6y.zlYT· CHJI:&Ho ·Boa6ylK,ZlaT:&CH B ( t,p) 
ltiJIH · ( Pd. ) - peaRI\ltVr. HHlKaliiruH!1 ypoBeH:& napaon BHCipal\HH CHJI:&Ho 

noaCiyJK.nae·rca TOJI:&Ro n Tex HApax, y KOTopmc IIOHBJIHeTca 1!\0JI:& B 

OAHO'tl3CTl1t!HOM ClleKTpe BClJil13l1 IlOBepXHOCTii <£ep!.!ll (HcJilpHMep, B 

I6By_g· ~~· I74YK ). 

06bltJHO CTelleH:& KOJIJieRTl1Bl133l\Hl1 COCTOHHHti !18pHOlii BH6p!ll\l1l1 
' 

HeBeJIHKa ll npHOJil1lKeHHOe COOTHOrueHHe (28) AOBOJI:&HO XOpomo Bh!IlOJI-

HHeTCH AJIH CloJI:&IIIHHCTBa y_poBHetl, KpoMe HHlKai-lmero, GTpyK'rypa 

prt~a o+ - soa6ylltAeHHlii B 174 Y -6 noRa3aHa B Taeln. 2. . 

PnA 0+ -COCTOHHllil C 3Heprl1etl W Z,;lLJ HeA8BHO OCiHapylKEH B 

H,llpax 168-!74 Y _f.; B CieTa-pacnaAe / 10/, B peaRl\HflX ( P,Zn )f!L/, 

Ol,f / 12/ H ( p, -t. )161 ~OAHaim aKcrrepHMeHTaJI:&Hble ,1\aHHble noRa . 

. He,n:OCTaTOIIHhl .itJIR OAHO'tJ3CTitl'tJHOI1 ltl)(eHTHr!>HKal\HH cpe,n:H HHX COCTOH­

HHti Tl1!18 napHhlX Bl16p8l\H£i. ITo .HMelOil\HMCH 01..\eHKaM B_eJIHtlHH J~(eO~ 

8 (£2,) .11 x/II/.COCTOHHHe c aHeprHelii !,543 M~l!> . B !68 Y-8 : 
MOl!£0T paCCM8Tpl1B8T:&CH KaR HHJKafamee COCTOHHl1BHe!1TpoHH0!1·rrap-· . . 

HOJii Bl1Clp8l\HH. Ilp11 T3KOJ.1 l1HTepnpeT8l\l1H IlOKa He IlOHHTHO, llOtJeMy 

sTo cocTOHHHe He HaelJIIO.nanoc:o B ( p, t ) - peaKl\HH 161, xoTa. TeopHH . 

14 



Tac5JIIn~a 2 

CTpyKTypa PH~a o+_-cocTOHHHH B 174J~. lloKaSaH~ aHeprHH 'ypoB-
' HeH W t SMllJIHTYAbl 'Pv H l.fv HX BOJIHOB!Ie WYHI<l.\HH l1 :inma~ 
ocHoBHbiX .lUlyxKBaaHqacTH'IIHblx KounoHeHT :B HopMHpoBKY (B npogeHTax). 

w 
MaB 

1,45 

,2,00 

2;08 

. 2,58 

2,92 

KoHI.PHrypaL\HH 

· K" [N'nz A] 

7/2- 5I4 
3/2~ 512 
I/2- 521 
9/2+ 624 

3/2- 5I2 
I/2- 521 
7/2+ 633 

7/2- 51'~ 

9/2+. 624 
I/2- SID 

7/2+. 633 
I/2- 52I. 

I/2-. SID 
9/2+. 624 
3/2- 512 

0,25 
-:-0;26 
-O,IO 
o,oa, 

-0,28 
0,40 
O,IS 

-0,29_ 
0,40 
O,II 

0,52 
-0,26 

-0,46 
0,31 

-O,I9 

I5 

1,48 
-I,S2 
...;0,75 
0,69 

-1,07 
I,47 
0,57 

-1,06 
1,42 
0,43 

1,47 
-0,76 

-I,I57 
0,79 

-0,48 

37 
39,5. 
7,5 
5,5 

30 
58,8 
8,5 

30,7 
'56,8 . 
··4,7 

76,4 
19,8 

53,4 
24,5 
9,I 
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-' ::..: ·/::, :_- -.,. ·-.- -. '.; · . . ·:·:--· .;-·/10/'- -·. -' ··.·· 
1.\l'lll (eM~ TaelJI.-I). Ilo·anat!eHHJO'llapaMeTpa.Xo..;;·I OAHO:.ll3 AByx 

o:-coc~onHH~ n;;l: aHep~ilfi~ r:4s · '·n . --~ 1',566 !.lsB \·,.r?O,;y,g . . : ··-
· • -~ai<~te Mo:lteT': ~~T~·.:~Tn~ce·i~;. K Tlmy :·n~pn~:~~ ~n~pal\Hti •. ]0n-~Hip~ · rijYt 

.· · TeopeTnqecKile npe,!(cKa3amui.AJiii :cocrofiimn I, 54· 'M 2,0-.'!1l::in-,:·:·.::- · 

. · K~~~CTD8HHO cor~aCYJOTCf! C peayJI:&Ta.TIDI:II .~CC~eAOBBim~./6(;·,: B·.:~OTO­
pb!X oc>Ji~pyl!tenu o~~Y~!JBH~ n.pu aue.prilmc I',49~ ;.;·~a· -.'l!-It89 M?B .). ,._ 

r '~- ", f I ' • < • ' ' : • ; . ' 

aaceJIHIOII(ltecH c HHTeucHliHocT:&IO 25% _11 I2% oTnocHTeJI:&Ho.·ocnoBiioro -:. 
, '"'I" ~ : . • ' ~ ~. ' . ' • . . . . . 

:• CO~~~riHllH:co~TBeTCTB6HHO.' , .. . . . . __ ·• , , . ··- i ', ·· ;-;,.. . , .:: 

.i · EcTeCTB6HHO; liTO paccMOTpflHHBH Haiu{npOCTBH Md.zieJII.'<5.ea.-Y· 
• • • • •• ~ •. :· .1 .· \. • • ' • ' • • ·_· • • • ' •• :_ • • • ~ l ~·:· ' . ~ ; '~ . ,·. ~ '·. 
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. : · ~OJillqeCTDOH.HOrO corJiamH'I; C 3RCITOpl1M8HTOM. O,nHaRO • Ol;~. IT03BOiiHei • 
• J ~ _. • l ',.. .. 

• ·~<5'bHCHl1TL PHA CBOMC.TB aRanepMMeHT8JI:&HO OClHapylKOHHmC o+ -COCTOH- : 

'''~11~(l1 Mo~e~ .ciMMym;ponaT:& JtaJII>Heltmll~ a~timepHMeH~aJI~uue ~~c~~e.no-> 
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B 38KJI!oqeHH6 OMH 113 BBTOpOB, (A.C;.) Bblpal!ta.eT <5Jiaro,napHOCT:L_ 
' • . t . ., ••• 

:A.A. KyMeBy.aa liHTep~~ K pa6oTe .l1:lloJie3Hh!O.o6cylK,4e.HHH, a .,. 

: ';\. 'TaKJB:e H.M.(b()o~eBCROMY sa ·ITO~Oil\:& 'np:11 COCT8BJI6Hlll1 mporpaMMii'qllC- . 
. •,.· . . ' ··:·. 
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