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.. -: :PaccMaTpirna:iorcn. n·onspnsa:riuoHHhie '.JIBJieH11sr:·n.,:y11pyroM :pe:cce:n~·. :) 
I' 

mm: ripn·; Bb!COKJOC'~HieprHHX·o'L!IoKa3a.IrO, ,t!To'·: npH :ynpyr.01,fi ,paoe'esmt111r:r~; 

Ha ue.:,me :,yrJiht':B03MOXHO'., noJiytteHH8 nytIBOB HYK1IOltOD> ·cor:sna:'JJH,TEfJil,~;);: · 

Hon n0Jur,p113ar~rret1 9 O6cYit.Jtaetcsr nprn.1etrnMoCT1;: ·npttt1Jm'1CeHHSI •"ttepuord; 

·- !i,n;pa" H "c·epo·fo ·;norJIOntainttero: 'sr;tpa ~ B' 1p.,;.p·. pa:c·cesiHHD' IT!)Jf BLt60KMX<. 

, 
J 

, ...... _.,, 

IO B Ha CT OSI~ei1; :pa do Te -'
1k6bpc,n~~l~ ds 1.ib'ti~o-b' 'o 

1i:Io11~6~i{iib1dii,it" J,( 

SIBJI8HMSIX rtpH BLICOEHX 3HeprHSIXo BmICHH8TCSJ, KaKv.tMl! 0 C06eHHOCTSIMH 

0611a~a.10T noJinpusartHOHHiiie SIBJiemrn B npn6Jinxemni, Kor.1ta ;n;1ur cettemrn 

paccestH11iir- yc''.[fe,n;HentHoro·;' no ·<cmfimu~> ·B0'3HHKamr w;n;wM1paK1{11omrue ~•_; .; 

Bblpa~eHHSI H KaKl!e CBe,n;eHHSI MOXHO H3BJieqD H3 pesyJibTaTOB 3Kcne-

" 

pm,reHT0D ·. no· 11syttemno no1urp1.rnanmt rrpu BblC0KMX 3He prunx, 1<0r,T(a 

ynpyroe paccesHHe B 6oJIDmon cTeneHH onpe,n;enSieTcn HaJI11qMeM 

PaCCMOTpfii( 
1

BIJatja.ne· 'yn'pyroe. paccesmre q~c'Ti1n CO 'crfairofr .. 

I/2 na 6eccnnH0BLIX -qacTm:.iax (cJiyttai1 /O,I/2/)"~· '"·,;: ·· :·: · 

B ()QJII,illUHCTBe orrydJIMK0BaHH~IX pa6orx). llOCJief BBe,n;eIIl'.ISI :3(I)(peK= 

TliB·H·o r o 110 Te mumJia ,n;e JiaroT CSI pa3 JIMtrHbie npe,n;no Jioxemrn o pa,n;naJII>-
,,i ... ,.. ., 

HOH 3aBHCHMOCTl1 rIOTeIHttmJIOB M odcyx,n;aIOTC.fl pe3yJI1'TaTbl cpaBi-ie'1fatir 

x)PadOT, B KOTOl)hIX rIOJisrpirnaqMOHHbie .FIBJI8HHSI npn pacceSIHIIH' Ha 
SI,n;pax paccMaTp!!BaJOTCSI C I1CllOJII,30Bamrnu npe,1tcTaBJI8HHil OrITM- I) 
qecK0TI MO.{(eJIH' mroro 0 OTlJ6THl.t pa60Tb! PH3BHrpeJI1>,n;a M BaTC0Ha 
!t :Spayna.2 J , r,Ite U0,XHO Hai1TM CCbIJIKM Ha ,n;pyrite pad0TbI" 
· ., ABT0p n0JIDsyeTcn c,ryqaeM no6Jiaro,n;apnT1> ,1t-pa Epayna 3a 

npMCHJIKY pSI,7.!;B. nepnydJIMKOBaHHbIX pesyJI!>TaT0Bo 
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C 3KcnepnueHTaJIJtHHltH ,JtaHHiam C TOtlICH 3JeHHR onpe,1teJ1eHm1 napa

ueTpOB acJxpeKTHBHoro noTem~naM ( cu,aanpnep, 3)). 

2 • IIocTynmt HHatie • He BBOJtSI JIBHO noTeDIUtaJIOB B3aHU0,1tettcTBHH, 

onpe.1teJ1H~.1 ,no ·aua.11orHH c Teu, xax 3T0 .1teJJaere11 )'!.JIii CSeccmrnonoro 

c.11yqa11 (cu.,HanpHMep, 4, 5)), K03qxpnnHeHTH norJiottemur. Kr H. ri2 H 

nom3e.TeJm npeJI0UJI8HHSI n I H h 12, • BB~e)leHHble TaK 1eimtmm,1 

cna3auu c t1eTup1>M11 <I>yu1truu1Mn v0y. 1 ~✓-h 
1 
Vc;R 

1 
~sr2 H3 padoTuI). 

'BeJm~Hua Kr, uanp:m.tep, nponopn1rnHa.1u,na MHHMOi1 ttaCTH, a ( n, - 1 ) -

pea.111>uon ttaCTH cpe,D;uen aun.nHTY.ltH HJKJI0H-HYKJI0HHoro paccesnuur 

npH O • o0• B 0603nat1eHHSIX pa6oTI) I{r u ( n 
1 

- , ) k nponopnHo-

ua.ni,uu uam.mn H ,ItetlOTBHTeJloHUU tl8CTIIH neJmqHHU 
< • ' ' • • ' ~ ·~ ,. _;' / '!: : "'" 

Mo= ~{[B;+J~i+~)pp·+[,.B+~~,+G)h_;J~,~o0
) (I) 

. ~ . ' . , . . 

a K2 H ( h c -1) K aHa.11ornquo MHm.lon H. ,It8llCTBHT8Jll.Hmr tJaCTSll{ 

- . 1 ( 1. , . ~ 1 , l- d (C l 
Mi=- 2\ SNvS~(Cpp,+CnR')Js:o-= - 2,i -d~se. pp-+CnpY)e:oo (2) 

Ec,m BOCI10JI:b30BaTltCSI oGUttHUM . nepexo.nu OT IlJlllH0M0B JiemH,Itpa 

K 6eCC8Jl8BHl.r cpyllK~~Sil,I To ( ee) , TO )tJIII K03C!xI>HIUt8HTOB A (0) H 

B (0) auIYJiliTYJtll 

. ' --.-4 

M::.A(01+;B(0'){~ h) 

IlOJIYttHll .. 

[Jr~ .. "~\]_ 
n - ILtfoRJI (3) 

. R 
cA(0)=~1i·f -f:,dg'~(kg' O')l :)-_;[K,-c.l(ni-1)k]S[ -[K2-2i(n'2.-l)kJS [kc-2i(11-1)1<]S] 

. J . ~,o "" c. g r 
O 

e J o·· . . . . . , . , :, ,:: . u . 

R' . 
C.8(0) = - k J iM, '.Ji (k8E>)8 ;[k,"li(h,-l)k] 5{~-[ki-2' (11,:1)1<)5 - [K, - 2 i (n~~ak'] s l 
~ o 8 I J ) 

s'"= R 2
- gz = 1/!.-e~ f/-
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YcJIOBHSI (5) 38.lteHSIDT Tpe6onaame onpe,1teJteHHOCTH 3HaKa MHHMOti 't!acnt 

cpa.3 pa.ccesrmst B CSeccrmHOBOI! cnyqae o 

o,,.:::> 

H :•,. :, '-,/~ ;, .·:J:.;;'.:::·:/-., ·: r:,;'.·t·m;::i ./1/,~·r:.,,, :~;:~~ '.,;h;iJ,::,~.'.J~,;' 

A(8)::. t-kJ J0 (kSe)fhdfS::,k}1 J:(kR@), 8;:0> Qt:: !ii£JrnA(0°):-21TJl 0\f'iiR 2 

0 ~ I . k° . . .>. (6) 
' & j J 

11 rtoJinpirnarlHSI np11 ynpyrou paccesrH~H mnoJI.RpH3~BaHHor,o nyttKa Pu •i. 

itr::,t·i~:<" '·>:) :~~··~,:,~· ··.·: tr:t,?~ i'•i )z.·/.-;,)t'; ,t::·;~{ 'c f:?:':tt·:--:'-:~.f;-7':!t"{f · '(:?(f .... ·t(?::J{~{~f.-f~~-1:{3)i~~:t' 
o6pantaeTCS B HY1Il>o B CHJIY o6paTHMOCTI1 'Bo' BpeMeHlt ce11em{e'·:ynpyroro 

J~-~:t:12•:;,~;:ri:~z:,.~~~ · r;~f;l/!·;_~~\; -
paccenmrn . no11srp1rnonam10ro ny'IKa He co~epxHT a3m,1yTaJ11,noi1 acnu-

i. .. :_, -- • • .,': .. ~ ,·. .· , ,: t 

MeTp:mi R coBna~aeT c cettemreM I 0 (0) paccesuurn: HenoJI.RpHSOBaHHO-

' , : ~ ~- .. --

., 'lh f 1111 no JI!_PH~a1111~ . :IP,li . 6,? .,~o ~ ~~, p,?;? c;~~-~JI no ~f ~1!3~~~~~>0X% 
(P · · ) nytIKa no Jiytta·eu ' 

'bl ., .. 
J

O 
(e} Pp~·~,p 1

:· /Ate}''['1~~J'f )'pJ''itYj/~[rHtJ~\p'w
1 

?, }; ~(L~::-:.:-'-' c7) 
, .. ! -.. ~ ~~ ... \~~4·irr.'~ :i,::•; ~(t .•:·:rt: ·~-!·f .:-·:-f;r, 1·:'. ~ ,,.: ~ ··,':>\:~':.: c./):)i°,:.J:i ./; .. :~~'jt:.:;i 

ec;m BH6paT1> P nepneH,nmcy1rnpum.r Ko }<u·· II HOpMaJIH n o 

Hs (7) cJI,,nyeT,' '!.!TO B npM6JIH:llt8IIHH "qepnoro":n,n;pa" He npOHCXO,nMT 

1r B pante mm no mrpirna.n1rn o TaKHM o <1:p,aso~-~:,:f ~'-:t:~1-~~.RNo fB .:::.n*P!rt7;:/~.\B:tK-
:re puo OTCYTC TB He .JKaKI1X-JIH60 TIO1!Slpl136~HOIIHLIX 3cpcpeETOB O CJie,n;oBaTeJII,-

-~ •:• ~' . • ' . • l 

·Ho, Had11ro,n;eHHe OTJUttrnon OT ny,m IlOJISJpUsanirn Pu. 1.1. npH BbICOKI1X 
-----'\~:;i·~~-:~·/.r., .~-'.-~-_:.;, : _,~ J·: ., .. '.~ ,-~ : • ':.:-~ •':#:: Jt}rr ~: .. i. v)'J 1S' ::r:~ .. 1k::r~::\;f~::i.:;_~!-~~1:P 

3Hepr11srx UOi:teT CJIYjjtHTI, xopomHM "HH,ItmKB.TopoH" 11enpm,1emtMOCTH 
.::.·,~::.":'(' ..-; r.~ }~'~:":Y l 1 > :11::) ')t_t:.(:.~). )~v~ ::-:? .. )>~:.~~ --~i:r·. ".f ;r::)::-·,.,:;:~~·-,~--c;<~~:0 .. \1 .,r~r:!r~\:!-t~\1-~Jr 

npe,n;cTaBJieHntr o 00 ttepnoM st)l;pe" o OTMeTm.! cpasy, 'lTO npu 1rnytiemn1 i 
\··· ,~ :·~.: :.~:.< .. \f;.::-::·.- '_r,·:·._, .:-.;;}.((,· ;,_~·t:: /· (,{~. · ;.,!1 )'•;::://r '}\l~'Z ,:_\1i"'~\l,,!.~~~~:>~:),~;-.-~·:\·1· ·/:·6;.:fJ~~-: 

TOJil>KO Heno11np11:3onammx ce't!emin pememrn 3Toro nonpoca 38.TPY~-
. .. : L~ .;,:~:cf ;~tiJ~ -";~ ~::~ ;·~ t·:.~_;_, :·: .. ~_~t\·~· ~/'t.~~---\(" :{.'.:t":: ,,~ • ·.-~. /~f.,. ~::_1n:r;i,~j 

HHT8JI~II0o 

4o Ilpm OTCYTCTBHU npeJIOMJiemrn, To8o npR h
1
:; h 2 "=- 1 

("'cepoe nor,roma1>ttee sr)l;po") 
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B(e) ==-k5gcfg .T.t. (1-!le) skk1 s 
0 

~ 

A ( Q) :: ~ K ~ ~ e:(g ! O L k g e) ( j,... e k, .S C, I._ ~ S) (8) 

0 

H . )R. 
.r;:- - 4:rr T A (oO\ = CT) R'l..) 1 - .. i . ·-,i G - e-(k,-1<1,. .· ··c.1. + k, 1(-k .. t~) -
u~ - k .J w. l ,.(,JT l [(t(,-K ') !Z] "-' L' .,__ 

. . . 1. .. , . . (9) 
- 1 ·. r{-e(K,~k.t)R(1-t-kR-+k~,.tz)]<- , 

t(K~k:,\J!,_] 4 l:: · 1 
"'°' j 

Bupa;.cealte-JtJUI .n;HrM>epemuraJil>Horo ceqemur yrrpyroro paccen:.: 

HHJI 

Io(o):::: IA(e)\'l, + \&le)\1.. (IO) 

cne)tye,;L:H3':,(8). Iin:rerpripys (IO) no11ytmu }lJist noJIHoro cetrenmr 
,r-_·~ i ~:·• ·, 

ynpy'ro roe ,)18-cC!liiimll . _ ~I<., I< ( H .2. \(., t?..) J _ Q..,: ~- ~ [1 -· · 
6s :::. .rr Q 1-1_ i - ~ (k, R) 1.. [:1--e - • . (1<,-k:i_f, R 

(,,. :,, )() c 2., G -(K,t-K,\ R c . rn· 
4(,,.. - ", - "'1. .I'\. < + k. {( -t< * R) - --- '\ - e, ~) ,( -i" k IR.+ ll lZ) I I ) . e l ,;._ ( I, ):LI') l.; :2_ . K,•~~ ~ . . 
Dapaxemtc ;inn noimoro ceqemrn neyrrpyrux nporieccon 0c rtOJIY-

qo.eTCSJ xar( pa311oc:r1, (9) n (II) • 

Tiepexo~n. K llOJI11pH30B8.HH:bIM SIBJICUUm.r, OTM8TMU, 'tITO A (e) RBJUI

eTCSI QHCTO ?.tlUtUOt:l, a l3 (1;,) ,It8BCTB~TeJU,H0tt B8JUl'tJH!IEl.J.U!, Toe~ 

A+(e) ::.-A(G) ) B ~ fo) =- ~ ( e) (I2) 

Di:ipa1tea1te .itnn noirnpuaattmr P4 l{. 

Jo(-0) PtA;u.. .::: A+B+AB1- (I'.3) 

oCSpabae~csr n Hynf). npH. otm~tnmx ot nyJin A It B. Tax xe.x aam.1y

:ra.riit1iast acMmreTpnst B ce'teinm pe.ccesrmur noJI.flpH30Bamrnro nytma 
. · .. ,, . . . . .·, ·. ,: ·• \,\ . 
rtp~noptmona,u,~ra rtpa.Bort ll~CTH (I3), TO OHa OTCYTCTnyeT B 3TOt1 

odJiaCTH oaeprHn, r;te rpa3!:t paccesimut tJHCTO umn.m. 
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Jl)Uic,:UOJIRpH38~HH; 1Ppfi;L,t. nocJle . paccenHIUl?:no;n,rp~30BaH~.?·ro1<~}[~ 

Ka. BU8CT,O;_ (7) 1 HYe.eJ.I' ·.:,.; '\_ ~·:. ;'f[. 1:. ·c:/:' ·-;, ·-;; ~jf( ::' ,LUJ,;;.1·:· 

~ . _•;,·~--' //t•T••' •·.,! '.t) ... i•.·~l'"J ..,,;_·,:;.;'Vi;f':.:~·i 

IO ( G )Pp~= p 
In { ( a! -~i!j[n ko r :· z·a~·at~r- , , .... 

(A= 1.0.o)o BeJIHtfHHH A H B ,Jt8HY _B (8) •·· 

i')' 
~ ~\~-r.':'. t 

(I4) 

:· 0TMeTHM, tlTO o6pe.flteHH8 B H)'JUt no~pH3a!lHH Pu·w. npH. OT-
.• '. " .. , 't ~- • "t ~·; . , -..~, f; ., ' ' ~ 

Jiitqaax, _ O.T JI.y1llt A ( 0) H_ .• B., ,( 9 ); HMe~,l:-:µeq~.~ .• __ ia1<#~-!e.~.~.}!O.,:,r,~ l, •:•::_/; 
, .~-:. .. , ~ -~ .• :· -:· ,., ,'-~• ,. -.... ~·,~,-,.- - ~"'--- .<1·.,: :.,.. .'l4, ......... J.,r,.. .•i· >, ...... •~-1..:i.1,.~~ .. .,, ... J;~··~:ft':~ 

6opHOBCKOM npH~JinxeHHH .{J~SI ~,1n.Q;t~n,t~,~~;~~~p~1!i~H.~~:8~?l_lJ;i~,r~i;Y'.1~ 

KaK, Kalt_ 31'0 __ BU,ltHO H3,BHpazeHRJL,1.tJUI A"(,S)H B.B(S)tlepe3cpa3,U, ,.· 
·"- l ,_);\ :•"' -~· :... ,.\.~" ,,.·~,,. ... ,\·;r~ .. L",:t/ .. :J;, _s,;!· .. '_;.,!,..·',.: ·:,·' 1:~·..,:,t~::,- r~..... .,·,:.' -~y-·r_: -::-1 .--··;, ·. 

pacc,e_st~Hn ,, fIPH: .~f~fllX, ~e_,~,!~~~-.;~~,H~~::4lfl:~,~,)r~·.5.~,e,:~~/l . ,tJ::, . ,: 
,· + + 

;t\ & Ul) =-.AB',ee )'.::i+•:B:,5 (~).;~2-:-cB,fC~> ;: ·.~ ::.1 ~ i · ::I.t.;} 3;0;~(~;1·!frfr:~_; 

,l10JI.Hp1rna1u111 · (,D;a.:m:e · npK: )t8llC.T:BHT8JlltHHX· no;eHilHa-Jtax}, CTaH0B_:wrG:;~1 .';:i,:; 

CK0}.LilpH6JimtteHHH,.:C,lteJia%J. .TOtlHO_ YHHrapHID.l'•i 1 

~- ,~•'' • .', ~-- /" . .i:'•,•:;·,.~ ;-··•1\.f-·~; ·, .,'. ~·--,,, ~-;1)':,;-:"~•,;,--.,)} :·-0 .1\',·•. ;'t:--i<·, •·:.•.-,~•.,t•/"':;-,;,;;.·;.,,11,:,t;;r; 

. ' 5 0 Hs ~CCMOTpeHH.ff npe.i,;eJliHHX CJlyqaeB "BH,ltHO'" qro Ha'JIHqHe·,.- ' 
r,,. t°l"' 

.. ·. , · ,· ··:;~•'.'.'' >:······- ~-,•·."t: •• • ~-':' ;.-. -~·_,_ ")' .·,.,:·-' - ~-'; ;, ... _,".,..,, .. 7;,;. • ,··.·,,~J,;_·~·~- '\,,-:-,·-{f1.1;<i 

Il0JIRPH3aUJUf P 6W ,_ · CBSl38HO' C' OtJIHtlHeM 0'1' I noxa3aTeJieil' npeJI0MJI8HlfSI nt, 
.,.-. ,, .. ··•. ,-, ... , .. ..,,, ..• · •. ~-•.r.•· - """••", ·r •.:... •;, ... ,..~, ... ~ ,_ ·:.·. ~:•··'• ·~_·=•·'\l·~,,· .. _.,,,j~'·.#,. .. ·~ ~- -.~,,,~ 

H ht ·- ~'·1.iaKc1t1,m.n1,non rioJIRl)H3e.nin · <Sy,J.ter,~·1t'or.1ta .!ni:f·)· Kt=.:d__..'•;· .d: 

B 3T0J{ CJiyqae/1 c .:_. ,.. . ·- :;, : . . .. · : ., ; · ,r ,; ... ·• : '. . . , .'L •. :. : ' :1· . ; 'r'\.~•!Ji!:·:f,i;· 

,", (,J j ~ ~~(rre K,S '"'*(he-I) ks]) J;· ( k ~6 Jb d t = '-i:'iL "', '.'.'.1': :i"{C"' 
0 '~· ' _,;, ', ~ '~ er,5') 1:·. 

'B ( G) 0 - C1< j \d {!,J
1 

( I< !1,e) e-1<, 
5 

Sin[ C(ha-1) k!'ij ·S "~'-,[8,; '' ;,n,/«J.. 
0 . 

• ~~•~ l .::·• 
l • ' • 

... !' ., .. · ·-' 

li IlOJIJiplrnaun:H ·,n;OCTHraeT IOO~ no.it ·);[8.JIJD.{ yrJiciir,' .r~e:-;~9:o;{li;,;oh o.'.Q.o;,,;· 

qro B pacc?JaTp1rnaeMOM: cen,tJaC CJiyqae •:T~KaSI,. 'l'.~l!Ita ._;,cym.ecTB.Y.~~T,S:_;:~<: ;. 

CJie,D;yeT · HS TQrO, \.tJTO -B · O CS.nae ti ).!aJili!X YI'.JIOB_ A:(~ ):,'11_1'.{JIS!~icSJ.:ny,~N:~-L/::. 
BaIOnten, a B ( 0) B03paCT8.IOill8tt·: CIJYHKIUiet1.:yrnoB .•. :; rr_e,pe'ce~e~~-~~: ;: .;,.·. ~:, ;-

0.0 .. -:.- g a ocymecTB1ISJeTc11 BCSJIHSI-1'. nepnoro .n;mprppaitimoHHQro J.uum-

Myua" RaK rlOKaSaJI aHa1IH3 BpayHa2n, HM8HHO 3TOT CJiyqat1 ~M~~; 
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ue9_ro npu B3am,ro.n;ettcrBHH 11po10HQB aueprun 0JC0JI0 I 1u1pio3B c 
\.. -, ' -"· 'It< ~, ., 

yr1epoio?(ot. . .n.1ur . ~nucaHJUI pe.ccenans 3,Jtec• ueoCSxo.n;1u11:i1 JtBa nal)a-

uer,pa)Rf-:i1;':.-:f:\?f~{ec,m,::pe,.n;nyc :;:R.1•· ;H3B8Cte':a) H"H3yqeHHe, IlOJUlpH-
~ . . 

3art11 P P•J uose, ·sBHt1tca npoBepxon npnuaron HBtepnpetanHHo•~.n.11s ..., 
~ PVt · B arou cJ1ytm.e m.reeu Mecto (!4) 

,:'•1 

.~J:o <!t~pu•<p>: lo_<0)~~,n"i"!·~~t1 f<o: ~:';:'1'rr)z{!1J 
.·: •.. ,.' ,:,: ';,. ;;,. \, , ,·. ,, :.,;,•:/;,, ... .<~·.. ,., ,1 (!6) 

.,, !'\ :•t ,,:•~•\; 0 i_! ..... Jt~,i.•~-,1r •,:-,.;,; •.-~..,.'-,•;':; ,:vt,;:,;., •• "O Tr:"",• 

rro~p•aa;wbHBN~': onerw,.: HeoCSxoinuie ·.n;JUI onpeieHns na~t1eTpon · 
: .{< /( ;.·t ;:'.·:··.::.~··:~,\.:;,~;·:t~;"t ""/''.. ; ;~ ·,~' -"···•;-<>:-i/:y~·'. ·;::"·.··i·~"': . }~,;;·· -~;: ~:·.-:·: ;' ,• : . , .. 

34¥,Etll~0ro, note·H~a~. npn' o'tJIH'IHUX or: 'HY.JIii "Kr·; ~·~ ·: h 1 )' n?. '. 
. '· :·: . ·.,; .. ,, ... ,, ._..,. . ,t . ., / •'.'": ,, ;:,·:\!·: ,-.,.,,.·i .. · , -, ... , --, .. ,. . I) 

C'v~.,,:.y,1,\.Y~i?Z ~-~5 r,;;, ) o(Scyx,tte.,mc1, · P13earpeJ111:ito1.1 · Ii·· Barc·oHou ~ 
: . '(•• <"'.""":~f.:".".~~ '''i;,,.,~• .'"~"·' ;)r,d•, :·'",,'',• . ..:,:~"' ,,.,,~.,,~.-~I,.,~' ' 

· .. : •·. ,rtPR ~ Hac"t'osmeu O t1cyxieHHH ''He· YIIHTNMJIHCL" al'exrpcmarHMTHHe 
3~1t'ifo1.&Ut n0Kas1:113aer paccuotpeune> <SeccminoBoro cJrytJas4), yqer 

... ~--,.. .. 

3JleKrpouarHHTHOr·o. ·B3aHJlO)I,etfcTBHR-'. :B,.:H.eltO'fOpux .. c,ryqanx cy11teCtBeHeHo 

.nu: ~OJIIJ))!3C.UMH~'·PtL\( ,: o•'coC,eirno::. ]IUBO':i H31{8H8HHe. rpe.3ht &mJmTYJtH, 

Jtotopoe cmxetcs ua coBae!ifiramtx/ yr.naxo B~zeune .itJtsr a1.m,mry.n;1:i1, 

Ytffl.~liBal)Qee .. ,, itarH!fJT:ll~Iti .¥.9!t~8HT, H, no,ry,tm.~J.10~ .. B., CSopHOBCKOU npn~JIH= 
• . , . • , ' • . •• .. {\ ,,•. ' • ' , •, J ,,. ' .,, . • • •••. ' ,i •. t "" . . ) ' ~ : ,; ,. . . ·,., . ' ~ . . . 

Zt!IIH ?;,,Bf, ,· ,06Jia,Jta8T •feU He,JtOCT~!ltOM1 n 'IT0,.,131:lpe.XeHHe· JtJtSI Pt.<. u. 
,. , ,, I ,,, , . . • . ,' ~· ~•'.•'• ,.,.._ ,_.f ~~-• ,, .i· I ... ' ,,,.. . 

ue:-,o6pe.!itae1'ca B ay.1t1t, np11 .. e~-:io0,,,t,lr~yqea,e;:3JieKTpQue.rmrrnux 
~ i' ,, £, \' ••• ; • '\, , • " , ~ ,, . , ·•, · j. i, · / ,; ',,• c,. , ,, l • ' \ •, F ' < , l • • "' 

3rM>elttOB _ B TTOJIJIPH3al(HH uo:aceT 6ur• qpe3BHtte.tiHO HH'fepec._um.1 JtJUI .. 

H3yqeJIHJI :3Jl8XtpomrHHTHf1X CBOf.lCTB HYKJtOHOB (pe.11a1tcartHR uarm!THl:IX 

U~MeHTOB Kol 
l 

&~Bame paccMaTpHBaJIOC~ ynpyroe pacceHHHe ttaCTH~ co CilHHOM 

I/2 Ha (SeCCTIHHOBon MHW8HH (cJiytJa~ (0,I/2))o KaqecTBeHHHe pesyJii= 

. TatU:jt. OTJIOCSU!tlt8~JI ·. K P~1,i: ''. . .- ;•octal>'l'CSI '' B '. CHJie-' It B C'JtytJasx· ,: 

(I/'2,,I/2):' H':{I·lO)~oi<(Hyic.10H.;;.Hy1t.11ouaoe ·; paccesmne it pacce1H1te 

ien,0101( aa'1 'd'e:CCIJHUOBYX :'.sipax);·.,. Ttpe.n;ctaBmr aJAI1JIHTy,n;y! M a,nJISI 

HYlJIOII-IYJCJIOHHOI'() paccestHHe: B BH,ne 
•f I , ' 

' 

~:~~,&~f6,C&{?~ ~ ~~Ii i fie [(cr}!i{f{!'j\ (€;··~j-(61r.1lhJ\-i ''. (I7) 
/4 •• ·.:1·';.·'..: ;( •: 1,\·<-;1_j~_i·i':-:.,,,;; ,:':;,~·;: .. ;~,-·:-.... /_',,:_;_ ·.,~-,r,j"/.•,( ;'..-\\ 

r.~~l~,io,) (~i~) - (~ fl,){~ IT) J + tt (~ ny(G~ n)}·r .. 



t\ ·,);~, •'1 :'.,, ,-' 

.: ;~. J ... •·•· 

I:!3 Bbipal!e HM i1 ,!!;11.SJ l{03fpr!)HitH8BTOD BOC O O O O. noJtyttCHHUX 

PartTou9), BH,n;Ho'/ qTo np1{1:mm,ux· qll.3AX B, G, H' u. N .. , iium,me, · 
BeJm~Irna ,· 't(>c. = ,n;ei1CTBMTeJIY.Hao Oruerm.t ocodo,. ·'ITO m.1en'uo, 3TOr 

C ,ryqaJi JI.JUI MO . tt f ,1· / 1F(r) ff (2) ·' ·npstBO)tfff' ·It ;ua.xcmm~ltHO n, n9 ~SIC> 
, , ;' . ··1 .• -.· , . ·, ' '. ,.·._, ·.; . -

pttaar.um npn pac cenmm IIYKJIOHOB · Ha· ·11.1tpe.Xo 

ITpn 1.rnm,mx cpasa.x n N - N pa.ccesmm oCSpamm:,Tcn. B ny.n:r»: . 
\ 

no.11Hp1rnan;mr P It u" , a cetteane · paccesuns no.Mp1t30Ba1tHor~: nytum 

c HenomtpnsoBaHHOtt :uumeHLJr ae co,1tepznr aam.tyTaJt:t.non acmo.reTpmfo: 

M3y'IeHHi''no,ur:p~3a1uui :P:p·u, t. Taxim:'o;<Jpa30'11. ,·1t0Itf)T·• ff 3,lteci.·:'CSHTI,• 

xopOitii!M 'c'mfoo6oii n'p6B:epim' :crtpe.se.tiimno'cm )(lt<pqJpaid.t1IOHHOr01"' . '. 

no,n;xo,n;a' frpH i }JHlilJbtX: :rI~aax'. K i'aHaJm3Y 3KCnepnueHT8.JILBUX ;:JiaHllbIX 0 

PH,n; ,n;pyrmc' n6Jiritin3a1{irnHHUX ar!(oeKTOB' (nKJmtt~ff xoppemniitn ·no.nstpH~( 

3auun) oT JIHtIHN oT Hy1isi/ a ioppe.uims rtoJU11msaqnn ,. :Koria' nytioK: • 

nonRp11sonaH·, j He OT JiuqaeTCSJ or ·c11yqas. :Heno~srpH30Ba11aoro,' nytn0: np11 

HenoJIRpH3OBaHHOi1 1iMmeIIHo· )!o<iano'K: .. · K ·KoppeJisnunr :: ·: 
. . < r . ~ . . . +· >. . . 

. ' , , I o ( G). Pi pa .. :;1· SP MG" i' f-.1 (:f• r 0· (. f 
o6pa.ntaeTciI B HYJil>o .. . " · 

I{oJmtiecr·no H"e'3.aBucnuux ·onLtTOB _npH J,IHHJJl:IX cpa.sax paccesrmrn coe

na,n;aer· c· tJHC.TIOM . c•itaraeUiiIX D e.11nmn:y,1te ~· TaK: Cia,3LJ K03tP4)HilH8lITOB 
• r. 

'ff/ CTaHOBSITCSI paBHl,Jl,UI O Pl / 2 0 

. '" •' 

l!TO6bl Il0JIYtJHTI:, npe.n;cTaBJieHtte O TOM, tITO no.11yqaetcSI ,ItJISI 
,•l.--,, ,. ' ,·c ,~ • ';{'.~' ',: }.( 

ynpyroro paccenmtsr qacr:mt c ·do.nee· BbJCOKHU !cmmoir,. pacciroTpuu y 
,, I t,-, - I 

BKpaT~e. CJiyqart (I oO), orpaHHqHBWliC:b OilJIT:&' J,IHHJvlbJMH cpa.38JJH"o', A.1.tTIJIH~· 

ry.n;a li ,n;JIH aroro · cJiyqa11 no cyntecTBY coBna.1taeT c M .n;nn. TpHn.nex'.:"' 

Horo pacceSIHllSI HefrTpOIIOB npol'OHatm' T "e O DOJfyttaeTCSI ' 8CJIZ B 

I . 



,,_,a -

(I7) TI0JI0XH'f. B ,. o, , T-I, a n 0CTaBmtXCS! DllpaseHHIIX 38l{811HTI, 

t& ~ . ( <t ci) i 2. -'"""".)i - I -t - · · · I T , a.) a Ha , s ~ ~ ,·.·.. , .. r.ite ... :; . . oneim,top cmrua _·• o.. or.n;a, 
KaK 3TO Blt)tlIO. ma 9);· rd\, no-~p~3aIU!II . p~ uu ;axxe odpanta~·;CSI , 

B. HYJII>, ,B TO BpeU.R Ka.It cpe,ttmte 38a'leHHR TeB30p0B 

D ~ cs s s s ~ a '- _..:,.:a, I°' ~ ,.. =-· t 

,. : : r:·: · : · . ·" r = l. .. .J (,Ir t . /)cf· I ) ·J'. . · f k -' "" . . . . . V,:t' • ·. •' " ... , . ' . . . . . . . . 

xapaKJeJ,;t3Y!>VU!X Hapsr,ty e. : s;;::: . co~,T(?SIIIHe. noJUrpR3attmn, oTim,um. 

OT . uy mt.o . c,~:ttem~e .. pacce11HHR, no.J.Utp~30J4BHOr~ nyqm <11.iter, Boo~me, 
; • • >, ' •" /a ' ~ , • • .,, . • < ~ '-• -• '~ • '•' • ; • ' • • • '"'- ' \ > < "' 

~c,Jippt!, . coiep~ r,. c~rf:\~~, , ,nponopn1tonan•n1i1e co$ 'f 1! c.os 2.f, .Ho . 
t •' ~ , , / , , . ;, • • • ,-. • ~. , , >Jo'•, , , _.• •.. :) T' , ,e ,,, , , ,_, "-.':. ,. : • •.,, < ,. ,. I \ , ,, ' •• , + ' * , , 

c.narae1,~qe, .co,1tepmm1e co~_f., (-n~nP~.o~n•o. Jntm• .cpei~euy __ 3H~:"", 

tteH1uo,,.. , ........ ; ... ,,., .. , ., .. , .· . . . .. ,. • , 

,, : ,\ J; l, "'~ ~ {t~k~~:Tst s .d. t~ ( s i, t' si) J=-'ll { :o, + L n,, i J . 
. { ·, ~ '. ii ' ... ,. :·-·.:. .j, _, 

";; t ~ "'':--... 

.,, .. 7 o .. IJpu 9d,cy1I,IteHHH,Ilpe)tI101Iarae1mx 3JtcnepmreHT,OB C /HYK~0H~-
t,l , ,; ._\,.,.\:.- ;,,,'!<·, ' , :.~-,; ·.•.:. r ;4,__.: .s.,,,<'·./·- ·, .. :;.· .... .-. ,·, , ' · ·f·,..•. - '· :,r.;1;;.,· •. ,••· · 

mi1:, anepqi11,,,.K0Tpp.¥~ ,.cocTaB.MDT nec~o.,u.ito UJtP.Jto3:B. ,, .n.~or.ita <ttt,~':'" · .. 
• .: ~• •• I • ,I' 4 ( : ' '.' ., i • •: ' , ;: . , 'ft ,' : , " < .,', ' '; .\• •• --• '••' ,, • •• , ' '. ! ' • ' ' ' > ; ~ :, :.-,., S , ~ • 

TaeTcst '" ~l9 . YnPY+9..~, ~,~ce,11,~tte aytt119~on. HYKJIOHtu.m n 11,1t~m . ~y)le'.r. 
"I •. ·•~,~,.-.a.,;.,, •i· ,:.~, ·"·••,· .,.-. ,.. i ... · ··:.' ••• ,,, "· ,. •• _,. ,- .-, ,.' , · • ,. • , 

C00TB_eTCT~0BaT~. ,npoc;o,n m.ptnne, ,ItHtp<)paKIUfll Ha "ttepHO!,I !,1tpe_•' . 
.. ,, ;, 1 -~.• ,. ,-.·1·- ,,,.'.,_ ·•~i. ,,,,~l- '\I,__.._, ~~, •• .' ' .. ·.'., ' '• .~ -! ;; , ,b',, ,~·- , , t_ .. ,., 

a nonsrpnaariv10,1m&e. SIBJI~HH• dy,r.yr O'ICYTCTBOB8.Tl>o TIO)tTB,epx,JteHHe 
'> .,~,' '. \ ·.~· •.• ' ,• • ' ':;._• .. :-~ ',,,, " •• :. -~ . ., ... :.,. <~:. ~,· ; - ·.' ' t . ' , 

3TOl.lY. naxo,n;SIT B xopQllell .cor&CHH _ JU.!~J)l!{l'IXCR aitcnepm.teBTAJlltHJ:lX 
; : .• , · " · ' , ·'. · i ·~ · r " ' -. :,· ,, , ·, '.,, • ~ ,, , :· : . ' > • • ' •• ' • • • '. • ,< ; •, • 

.n;aHHUX O P-P pacceRHltH.H im,cce,rnnn HYKJIOHOB n,n;pauu C npo11mn 
. . ' . . ,. - ~ . : ' -·. ;_ ·: . . . , ; . . . . ; . ' . 

ipopuy.11a1m ,n;im cetteunn B npnd,mxennH •qepuoro n,n;pa • nJm •ceporo 

. nor.11onta10ttero sr,1tpa w c n : 1 , xotst 3aaqemu1 nonytiaJJnnx~~ .· 

(npll HCnon::&30B_amm ~6eCCitKH0B0tt a1.tnmtTY,1tll•) ne.pe.l,{8TpOB B .. 0dJlaCTH 
•• , • ' • ' , • : • • "• • • .• ·. ', • 1' • . • : • , ' ~ : ' • • ', \ ; 

3Heprnf.1 .0K0~0 i P,~V, .3_aetaBJUlF.l? aBTOpOB Y.ltMBJISIT!,,CH xopomeMy .. 
,, . . . . ,, '. ,.. •, . ', . •· 

COrJiaCliI0o 

HeKoTopue B03pe,Xemrn npOTllB npmvI8HHU0CTH IlO)tOdHoro pac ... 

CUOTpeHHB '.ttJI~ p-p pac~esrnmI B oCSJiaCTH a~eprun OKOJio': I MJIP.Ito 
·c,' . ' . '.. • .• ' ')' .•. 

DE .. npiine,telibI ·Papnttt·a ·'Il O . 

~' ' . ' 



PesyJittTaThI o6cy,ic,n;emm B HaC,TOstt{et-1 pa6~re yKa3I:IDaIOT, llT0 
-, •,' .. 

H npn BLICOKHX aHeprm,x, Kor.na ynpyroe paccemme B 60JI1tmon cTe-

ne1rn 011pe,n;e1mal'cn Heynpyr1um npor\eccamt, 1.to~e·r 0Kasar1>csz 
•, 

B03lt0J:CHHU TIOJIYllUTl> 1y,um HyKJI0H0B ,co 3HatmTeJII,HOE noJISrp11~aT~liei1. · 
., '. 'i : ·, -· / ' ' 1.,. •• , • 

IIamPrne Tartux nytrn:on c,n;e.naeT nosuoxJILUJ npone.n;e1-me )tono11uuxe11LHHX 
.,, ' ·: , ' . 

0TILIT0D O TToJinp.H3ll~H0RHhI8 3Kcnepm.teHTU ,naDT llYBCTBHT_eJU,_HUii cnoco,6 
. ' • " . ' i,; : • 

,, 

H3yt1e1m~ cmrnonux 3<M>e;r_oB npu Y~PJ,'rou paccenmm, na11nttHrrr It0T.o-/ 

pux 1..roz:ernne nposrnJISITLCSI npu nsrtie1~m1 .n;mixpepemtHaJII,HhIX cetre~rnt. 
r • 0 • • •; •• : 

Ocyn{eCTBUM0CTJ, npe,n;CKa3a1m:~ npHdJilt:!8HHSI "tiepHoro n.n;pa" 

11Jm "ceporo nor1101~a10l!{ero n,n;pa" 1t noJinpH3artuoIIIIhIM nnJiemrnu·npe,It

cTaBJisreTcn COHHHT0JI1,HOti, ,TaK ItaK {h,1)«! _,) K nponopr.uronaJil,IIH .rcen-
CTBUTeJibH0il t.zacTu aMn,mry,n;H Brtepe,n; 11 ee. npo1rnBo,n;uon no yrny npu 

e ---.1'= o0': no,n;eJieHHhIM ua m.UIYJibC ·. ¥ O Ho ,n;a1ee Ilplt npe,n;eJibHO 

DHC9KI1~ ~HeprnsrX,3TM BeJIHQHHH:, KaK 3TO cne,n;yeT ll3 ,n;ncnepcuon~ 

II1IX COOTiiOl!ISHHn, He paBHl,I HyJno, a CTpeUSITCSI K OT JUI'l!llhIU .OT HYJIR 

TIOCTO[IHllbIM 3Hall~I-mnu. }{poi.re Toro, HaJur,me uarmtTHOro M0M8IITa y 

rryKJIOHa npu~q,n;HT I\ .HaJIM'Um B aurum:ry,n;e. (3) K0:3(1Jf!mu;HeHTbI (3) · K03c!)-

<I1tnineHTa :B (_9) c 0T110:ttnoi1. ox HYJIR 1.mm.mi1 ttacT1>10. 

qTo JtacaeTcn corJiamrn ,n;wprI1paKnnoHHlilX rpopuy1I •,n;Jisr cet1emdl 

c trn:cnepHMeHTaJI:&HbIUH ,n;aHHHMU B o6Jiacrn_ OKOJIO I unp.n. an, , xo, 
TIOBH)UUAOMY, OHO 06yc110B1IeH0 Teu npocTllM 06CT0JIT6JibCTD0U, tfXO 

, ~ / • ,, - " r • ; 

ocuomme qepTH yrrpyroro paccesuurn npn_ CS0111>mHX 3Hepnurx (pac-
, ' •¥ I 

cenHne_ GMflhHO DHTHHYTO Bnepe,n; H cocpe,n;0T0~e~o B o6nacTH izn~x 
:rr·.rrc,n) 1.:qJ1;1,:,n i':T CH ,1;nyusr npocnn.m Hepan~Hc,r~ai.m II, 12 , I 3) 

r . (oo) > ( kG"-t:)a 
-o l l,C:- ) ' ,11 (I8) 

(I9) 



.... IO -

·:~ 1/ ? ·~---•,.:.:'.1 ::.:it(",' .~ -~~if~'.•·~'::.,(\ •. 

;rr.,uf ·1r·, ··":: ·pacce.aH11st 'K Hm.f·~o6an1111eTcn 
"t O ~ • {. ~ ·;; i' ·, J :· ~* ,, : f t " ' - ,~: ~: t ~ -4- ' - -t , "" 

I /f,f;,-\~, (Ji - '-.( ,· ~ )Li;,, 
'. ,(', L,,\nijJ f/. ~;,if \(Stpr,7:".~b'fJ?. 

(20) 

Hepa:ae'n'cTBa.'. (I8Y ~';(20) ·oc'Ho;BHBaDtia' ·Ha ·onrntteCEOti' ',:eope1,ie, T~eo 
~•.:r, :,:,r: .. · i\' t, r:.- ,1· r,- ,' .'·. · ~: ;;,~rT ·:·· .,,_ j·; 

BhlT.eKaDT' H3 o6mero 'CBOt:iCTBa ymtTapHOCTH 
·., . ,. •.,,;-• . 

S -JJATpntta, s;o-ropoe 
,/• 1\i:. )-j·, .", I .. :;:•; t~ 1' '\~ ,-~·•:•• .'·, : ~t ~ \ ~ '. : ~ ·:· ~• A::;:•!, ~ . . : , ' 

yq1rurnaeTc11' Taxxe H B onTHttecKott uo~emto B pru.1mx ontnttec&olt llOc:o 

~·e'iiii<(np1( . r,: ~ 11 ) '{I8) o6pa.ntaet'bsr B. ptl.BeHCTBO··~ a ff3; (I9) 
t~:~1, ... n .... _:,i • 's··t : · ;:·,i:·:_'" ~;~ ,.' ,.--,~~- - . -

c,ie~yeT' ocHOBHaR 061Iact:& yr110B paccemuu1 
~ t ~ )l ; . .~ , . • . ' . • -. , , '.: l .1 ,. .• ,, , . . .. e . , ~k-. . · ..... 

,, f ,. •• ' f, ~ i1'l> . . . ~ '\ 

Iloqne,n;Hne: O6CTOSITeJI:&CTBa ·It O6'I>HCHII!>T 9 ~no~B~touy, xopomee. 
COOTBeTCTBH8l 1npoc THX, 1111.n;mpppaKUHOHHUX" ::cpopuyJi '3gcnepniteiitaJ1LHLIJ.{ 

)t6,HHlilMF 0 i: ynpyrow:,pacce1UUU!. np1t ·:niJCOJ.mX 3HepntffXo 'i,. '· 

, ;, ,;ApryMeHTH9' ananorlittnue :np1tBe)temunf'01tyntu1 11 Ito11epe.nt1yxoil4) 

npHB,0~JIT;•K)T.0MY,'. 'l'.JTO B: aMilJIHTY.Jte (3) r::eeJm'll!H8. A (QJ>') , B 0CH0B= 

·' HOM; SHa'QHTe11:&HO .npeBHmaeT B ( e} ,: H Il03T0UY nocxeinen M0%HO · : 

npe11e6pe1-1:& npn ,paccuorpeuaa~ Henonspn3oBaHnux: cettennne I<a.1t noia= 

. 31,mae~. o6cyx~eHHff::B 1nacTonmen 'pa<Sote, uecuoTpR Ha ·a-ro, B o·cs~.." 
JiaCTH yr JIOB, r,,n;e \"A ( ~ J- ll B (@) 0Ka3HBaDTCR· cpannm.nn1n, B03MOXHR · 

sna'(nrreJI]).HaSJ, .. no11npH3aUHR'o', .··, ·• 

1Xo'TSI 'cfdcy,rjte'mu~:9. B COHO:BIIOU, xac~jtonL'. BsaHMO.ttettCTBMSI. ,. 

HYKJidH0B '.c 'Hy1urthirohf Jt \ sr.n;pai.m, . ouo/'ttonettg~-~ npm.teIIPIMO it' ~yiure.M 
... · :~- . ·., , "'/ · ! ~ t.r·•; : ·;- ' l. ""' . ,.;''.,>:·. 

,n;pyrHX sr,n;ep, ··a TaK?Ce aHTHHYKJI0H0Bt rHnepOHOB H T oilo 

, • ·.-·.· · .: ,• ' . j'~ • _'.._fi<1. -~. :-;:: •'1 ·_,: ~>; 

: 0T}.{0,TlIM, }ITO' rIY'CIKJt aHTHHYKJIOHOB, rmtepOIIOB n aHTHrHnepOHOB 
, ; .i. I • :-' •. ·: ;' J . . . . . 

OK8.31IBalDTCSI II BOOdme roBopn 9 ttaCTHqHo TIOJI.RpH3OBaHHID.m B npor~eccax 

poT!.n;eHHSI O 3T0 C03,n;aeT B03M0XHOCTh n;n H3yqeH~l/ samtCHMOCTH OT 
:'.'( "'!t '\ ~-

a3nMyTaJI1>Horo yrJia Yr ceqeHHH B3aHuo.n;eRcTBHJI 3THX nyqKoB 

C HYitJIOHaMM 11'.]IH SI~paMlI IlOJIYtillT:t>' CBe,Jiemrn o' Be·mtttHH8 cmrna rH= 

nepOHOB H aHTHrHnepoHOBIS)o 



, . II' -•- -
IfHTepeCHl:ll.1 o'ita3HBa8'fCR -■~ytJeHH8. ngn11pasaqitH Pp u_ ,10) 

RAK BH,ltHO HS (I6), PP IA. Ce> Ill)aICTHttec.RH CODtm)taer c P ' :,·n, 
, , , , 2 

B o6JiacTH yr,ron, r,1te · o ~ » .1 go t·•) BpanteHHe nonsrp1tsanmr uax-

cmia.n1>no n o6Mctn'yrnos, r,ite O.oi:::~£,o_ :.·,Je}'Tau Pt..t.~ ua.1ecm.ra.rtiHo, 

"a Pp\A t .itaBneuoe neplHD.f CMrae1ua1 B (I6),,>noBepH~~ OTHOCH-
, ,n ,...,/ Ten,1,uo P ., Ha " c \ •. · · 
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