
Lf ' 0£'bE).((lllBHHW1 MHCTIIITYT H).(EPH~X lllCCJIE).(OBiHU'1 

JI • .it1.IlepJIOBCKHti 

"flPOUEGCtJ C EAPIIIOHHl:JM OEMEHOM JlPl/l Bl:JCOKIIIX 

8JIEPI'l-lHX 1-1 KBAHTOBAfl TEOP£!H llOIB 11 

Crrel.{lf81lbHOCTI, or .04.02 -: 

'l'c;;opeTWleCIC8H If li8TeM8Tlf\J8CK8fl <ll»3HKa 

ADTOpeg)epaT )(HCCepTa1.vrn' •. 
rrpe}It:T8BJieHHO£l Ha COlfCKaHHt; 

yqenoil. 
0

:Te/i8HH K8H;l(lfJ.18T8 

qlll"3}1JCO-M8 Te Ma Tlf\J8CKHX m1yK 

A y 6 Ha l975 r, 
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·· 11 !IPOll.EGCU -c EAPUQHI!UM OEMEHOM' IlPH BUCOKHX 

anEPrlAH~ .H ·_ KBAHTOBAH, TE0P1~· nom ;, . · _____ , 

.,_,1 

Crie1(r,mm,uocfi 01~04.·02 -:" 
. TeoPernqecKall 'n il>iaTe1.iaxviqeciai=i. g)ll3IlltR 

_ _:__, 

ABTope<flep~T ;l(IICCepTaq1n1, 
i1pe)it:Ta BJie HHOtt • Ha ':'cbl!cKii 1rne· •.. · 

· Ylielloii ,J~enem,1 K8H/(H,1\aTa 
. /I)li3I1°r<~MaJeMaTH1Iec_1ti.fX '11ayK 

t.>"------~-----¥1'/ 
8611C>tn:Uc~~iu:1 '1i:1mrrn :! .. 
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Pa60T8 BhlflOJIHeHa 1l HoBOCH611pc1coM rocy.IJ;apCTll0HHOM Ymrnepcm~eTe 
f _. ,. - • • - ', ~ • • 

ll IAHCTHTyTe -_ Ma.Te·MaTH!tl'I C116npc1<0ro OT.IJ;eJieIUIH AKaMmrn -- HayK CCCP, 
' . . .._./ ' . - .'. . . 

Hayl!HUli PYKOBO.IJ;HTeJI1, - .IJ;URTop (QH3HRO-MaTeMaTHl!ecICijX Hay1t .. . . ~ ..... 

rlllH~.oYl'~' !AJIIifl ~aMlleJII,8BlltJ. , , 

-- 0¢mJimJil>Hhre onnoHeHTI,l 

, j'.{oKTop (J)H3HKO-Ma;ciuaTwieclrnx H.M.,I\pemrn, (~IAAH CCCP}. 
. ~ . . '. -- . ~ . - ' .,, -

j'.{01m>p g)l'J3HKi>-MaTeMaTi.1l!ecm1x HayR. A .JI~JI10611M~B, (JIBS omrn.y. 
. - ' 

Be.IJ;ymee npe.IJ;nplifine '- Jla6ripaTop11fI Teo,PeTlll!e01toiii (j)H3HRH 
- ·. - / - - . - ' 

06T>8.IJ;HHeHHoro·HHcT~TyTa fl;ziepHmc !AccJie.IJ;onattnii, r.,l{y6na~ 
- '\ -. I 

A:aTopewepaT p~80CJiaH -11 

\, -- 11-------,. I97 r. 

• ~. 3all\HTa ;11110cepiran:1-rn cocToHTCJI 11 
II ------- 'J.97_ I', 

na aace;11aHHH Co:Beia JiadopaTopiirn 1mco1rnx_ aiieprH~ ·06:r,e;ziHHeiI~ 

-

0

HOI'O !iHCTHTyTa H~epm,1x HcuJI8;1\0B8Hlftt. 
,' 

A;11peo: r~J:{y6iia\ MocRoncrtoLi 06Jia0('1,1, 06'.f>e'AHHeHHhlii k!HCTHTYT _ 

-- fl.IJ;epH!,IX -HccJie~~B8Hl'lil: Jia66pa·;~p~fl l!b!COK~X 8Hepr11tt, .RO~(J)ep~HI~- . 
·- - ~ . . . . 

BaJI, -
,. -

C.IJ;HocepTa~Heit-MOlltHO 03Halt~MHT:f,Cfl·l! 6H6JIHOTeRe 06'.Iie.IJ;H .. SH-

HOI'O tiHCTltrrra_ H;11epimx jAcciie.IJ;OllSHHil. 

.-< 

-~- ' 
-YtIGHiiit ceKpeTap:& CoBeTa 

. ~ ~- '' . 

\ 
· u.(j).-M.H. JI1iXaqe11 ·M.~.~-.: 

... • . . ' ' 
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-~ 
qT061:.1 IlOHflTl>, OIIHCb!BBeT JUI K8KOi1-HMC5y,Jtl> BapMaHT Jia,Iipazme- : 

• - . J ' • • \ • • • 

B9i1 kBaHToJJoli _Teop1-rn. uo.irn. peaJil>Hble BaauMo.iteilcTmrn atipoHoB, He- .. 
. -· .t ' - - ' - - • ; 

ci6XO,llHMO l10CTpc.1TI, ormcamrn PHM~l13H'Iec'mix 11p'ol.\6CCOB B Taitott -

;eop11H, ,Ca1oil l.\8JI1>IO. 6UJIO npe.zinpHHH'l!O nccJie~oBa~H~ [ ~] - PH.Jta . , . . . . -· 
\ 

,Buco1rnaHeprcTw:1ec1rnx npo~ecco:a B Teopm1 · noJm _ 

L,~t -~ gtrir'I ·-~ h'~,,; .<r ;:i1_1m* -~) • ~1> • ·, 

3,lleC:& ', MOlKeT Olll'JCll3aTI, Ha6op KBapm'>B !UHi 0ItT8T '6apHOHOB.~ ,

a 'f - CH_HI'JI8T £ rum 6RT8T flC6B.IlOCR81IBpHmc ,M630HOB , .•• • . Bee 

A~YI'He 
1
tJ_aCTH~~ B TaKOil MO,IleJm -- Bo86yit]\e1rn~ a;ieMeH;apH~ •. 

• · Cyw~HPYH Bee Jiorapn(j)Ml!tJe'cKHe -acHMnToTmm Bcex ·)t11an .. u,1M ·11e:.. · • 
· • a - '/ . ·• . •, • " • · ·- --- ·- •' • 

op1rn (I)! n pac5oT,ax [I] YAa30~:r. ,noctp0Hi1, oimca·aHe, -- 6oJI:&moro 
• • ,' • • • • .• ,•(' • ' ' e 

(lJl1CJia BUCOK03HepreTHqecRHX 11POl.\6CCOB, TBK11X Kalt pacceJIHKe Ha - . --- - ,- - - a - . - -• . "- ·. -- -.., • -, 
MaJilile. yrJiu ( S '>> U/, m }, rJiy601co n&y11pyro_e paccenmw ( S , _I ,""I 
f'f'-(::a.> /f/, h'> 2

), ynpyroe J)a~cemi11e Ha 60JILlllHO_:_ yrJil,i ( ,5,.. h.f • a . - - - ' ' _ - . ' ,_ -, ; •' '. - .. l 
'1'1 ~> >,; )~ !1HKJIKJ311Bn1:.1e npol.\eccu, ••• Ta1toe om1cam1e BO • imorou 

cornacyeTCH C Oill,!TOM. 

· OtiHaKo n pae5o~ax [I] r,:altT111JecKu He paccMaTptrnamrc:r, ~~~po.:..... 

cu, ~BJi3aHHI,Ie, c 6apHO!fl!UM odMeHOM npu BIICOK~· aHoprHilx. · HacT~ 
- - . ._ - - ,.- . , - ·_ - . -· - . :,, ,' ____ . , / 

Hll\aH ;1\HccepTal.\HH aanOJIHfl6T3TOT npo6eJI. 
:.". ,".·_·--·-' .. · ... ·_ ·.-' --~--:. ___ ,·.,.:_.· ·.·.~- .. ·_ ~ 

rJiaBa I 00;11epl'imT· HCCJie.IJ;oBaHHe aCMM!ITOTHK 8MllJil'!Ty;im . M880H- -
, . "· , ._ ' .. · .,:... . . , . ··.' -

- 6ap1101rnoro paccenH11wiaaa,1t ( S» 1~,--m2.) npH BriC~KliX 5aeprv.-; _ 

• HX_[ 2 ,3] .- B §§ I-2 llPHBOMTCH H806X0;1\11We . CBe)ie!H,:I 00' 8014Ul!1'0-,, 

THKax .l{Marpa,,M t 4) . 3aTeM B §§ 3-4 ~ B!Itll'lCJriteu aM~JlHT;J.tY_ : ~. 
- . . . . 

cTapweM JiorapHqiuHqecKoM · npl!'6JineJIHH. J3 ;3TOM 1p.ueimucemm aunJIH"". 

'- T2'Aa OilI4Ch!B86TCJI JI8CTH111!Hh!MH ]tllarpaMMSMH, P:JC.I.' Ee'ocoCieHHOC--
- . · ...... - . . . . . :, . ':·_·, '.·• ', .. . .. 

Tl1 B ~J'-nJIOCR~CTH ( J'--MOM6HTiB .U -Ka1iaJie) o«aamaIOTCJI He.;.; - - · 

_~ IIO,llBHlKHb!MH KOpHeBI,JMH B8TBJI6Hl!HMH • 

ITPH aHa.nmie Bcex JiorapH~MHtl8CKHX aCHMilTOTHK JI8CTl!Ul!f;JX, 
~ -~ . ~ , : ~ " ,_ 

" 
-- 3. --

~ ',,.,- . 
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• PHO ~1.- JleC'THHl!Hli!e rpail)bl ]lJUi Me3 OH-oap1rnHHoro . 
. pacceHHHfi°' Haaa71~ . . . . 

'I 

rpail)o:s (fip11JIOlKem1H'1 ,IT)' ·oCHOBHOe ycJIO_lKHOHHS no cpaBHemuo co 

c~yqaeM pa~ce~H~H ::1mepe]lTl J C~R3~HO C :pa~Jl~~~~M B cmrnopHO!l . 

c-rpyKTypi:i ,liHarpaMM.' Ha ocwme aT.oro aHaJJHaa :s §§ 5"'7 y.na.irocr 

. npocyMM~po:saT:& Bee aTLf acHMITTOTHKH; Oe5niafl c:eMa TaK~io cyMMJ

, . P_o:sattr,m, _;f)~TOH_IIlaH l. ~epe~TpOllKe pH,lia ;eopHH l303MYIIIO~Hll:, • lf3-
. - ' - . - -

<~araeTC:~ :sJ s. -3,lieCI, .. ]lJIH aMITJIHTY.liLI B J:'."'IlJIOCKO;TH JIOJIY1l6'"'.' 
< ' • , ' • • ~ • • - • -• I ' . • 

. HO npe,liCTaB1l6HHe. · 
. ·,, .. : ~· . , --: . ,' _·. , -, .. · .. , , . : ... ••, ,·, 

. F'.t:r,u.J = cc";! tr(rJ~ 8t~JJ -c~"J+ 2t'<J. (2) 
, - • - ~ ~ A 

3.i:(eci llJYHK~1111·, v- 1,1 B: ~ MaTpHw,r 2 x 2, a c - ~aTpM~a 2xi,dT -· --. 
- ,•,' ,'_ ·/. ~.-.· --;. ~' ·:- - _; '. . . .. ·:-:, .: . ~-

·-\' TpaHCJIOIIHPOBaHHSfl MaTpH~a c. 'HueHHO xapaI.Tep MST PHI.\ OTJIH1laeT 

:- . ·a To; .peayJJI,TaT ~; pea;nr,;?;a tr]--~ pJcc~HHHJi ~n~pe,li.' - l{m{ . 

WYH1(~Hll:
0 

·c ,GT ,B ,: ;y noJiyqeHO rrpe_,li~~aBJieHHe ::il ;6H;7.l6: pH:it~B T80PH~ 
. . . -- - ~·. . ._:_ . . . . . ' . . ' . _\. . ' . 

· BoaMynie1rnM, :iice. t1JJeHif aTHX pn,lio:s perymipmw rrplll Re J" > -3/2. 
. . ,. . .. , . ,, ,, , . ; ,' " . ', , ·: , ... ', . -i-, . . :·, .' 

- - .OyHK~Irn V'C J") Iio6paila B ce6n Bee rroim.ca C::T + I/2) oT:ileJiliHhlX . ... .- .. - ,. . . .. , / , 

n;iiarpaMM; ·omr·He aaBHCPIT oT. C.C: H co,liepiHT itopHe:suejrnTMeHHH _ 
n ;i ~IIJIOC~~C;H.·., : -.. - - - .· ' ' . i -

- Be,n;~aH. 011!iryJI~pHocTr, Boett '~1.1nJlHTy,2i1( (2) :s j- .:._nJiocico~T1,/

, H8ll0;!(13HllCII08 ~opHeB~e. B8T~;~HH~ :,; -1)"~ j i. HnH, ,liBH°iKymH~Cfl , 'm:mHJc,. 

D. TOttKe J;.( "-), Of!D8,li~1IRe~ott ~8 yc11_omm Jet r; V-(:r) ~ 8l~J]•O 
- -~ n~_nqepKH8Mt llTO B8.liYil1afl ( :1HryJlflpH9~TI, o;liem,!filX-]IHarpauu H!.leeT , .. ·_,. .. .-. , 

. ✓-~--

--
<r·· 
. , 

\ 

.~ 

\ 

. : . . _· -11 / 
CO_BC8M 1-IHOU xapauTep, (J. + I/2.-) • fio]lpOCiHO _peayJiliTaTH JI8CT- [ 

..,.. . . 

H1-1qnot1• im,neirn (2) paccMaTpHna10TcH :s_ § 7. . _., • --.; 
. ,,, ,- ' _, 

B § ,8 peayJ,..,TaTbl Jie_CTl!~q11ot1 MO,lieJUf.rrepeHOCflTCH Ha OIIHC8HH8' 
- . - ~. . . , . ' ' 

:sceii SMilJIHTY.lili ,ll ~eJIOM. OCHOBam1eM · AJIH 8TO~O CJiy)[aT CBJI3H ,_ MellC-
~ . . ' ~- . -

'P.Y peayJii,TaTaMH JieCTHHqHott.aa,liatJH H peayJir,TaTaMHlIOJIHoro cyMMK_; 

po~1i1m ~k pacceiHHH :snepe,li (r) . corJiacao [I] ,· y,xe B Jiec~~~~.;. 

.. fIOM rrp1,16nmiieHH!,! peayJII,TaT: HM6JI rri>aBH~!,HyIO g;iyHK~iioHaJII,HyIO i_popuy' 
: . _· . . ' . :. ". .:_ ·:. . - , _ , . . . . . . ·, ·._·_.- . - ' . . . '' 

COBIIS;IiaKJll(yKi c (2). llpi! cyMMHpo:samrn lie ex JIC~apH\{Jl,IHqecKHX aCll!JllI~ 

TOT14K ~cex,;z(HarpaMM,Ha_M~HHJiciH,.· HoHetiHo, Bi!A p~'~oB,M~ \PYHI ~H 
- B,C, 2. BKJia'AJI pacXO,liHMOCT~M OKa~blB~IOTCH CYlliOCTB6HHblwi· TOJlb'."' 

" .·· .- - r·, _' ,. . . -· ·.: ~ - , . ._. 

KO B · 'lf-tJ). Sri:1,1p1a;zt1,1 3]lec1, 60Ci11pa10TcH ii nepeH·oMHPOBKH aapH- · · 

,liOB -H upirnaraTopoB~ B _npe;z(ITOJiblKeHl'IH.KCietJHott·--11epeHopMHPOBRH ·aa-- - . . . - . . . . I 

Pfl,ll;OB IlepeHOPMHPOBJCa uporraraTO,POB 'CBO;z(HTCR. K yqeTy BHOMaJII,HblX. 
-.• . " . - - ' .. . " . . . ·. , . ' 

paaMep_HOCTElti~. , ,, 
• TtiKOe COOTBOTOTBYie _ peayJII,T8TOB HOJIHOro cyMMHPOB8HlfH.: JI0CT"'" 

- ~ - . . . "" - '.· ••, - . . . -·. 
. JlH1IHOti ~ci;iieJrn ,' paI;iO. Kalt H rroieintHaJI:&HBfl aHaJioria. 06cyiit,2i88MBH '•. 

- '\ ' - . ~ - - ' . . . ~ . . - . . . . 

- :so B:se,lieHHH (§ ~2);.--noaBOJIH8T HSM Ha,lie.HTI>Cfi, l!TO 6yAeT npal3HJir,.:.• 

HO. aHanor~tJHOe '. JlepeHeceHHe ·peayJiI>TaTOB JI8CTH~iIHO~ MO,li6JIH ·: (2) 
' - . . . :.- - •.. . ,•/ - . . 

-}J;Jlfl. OilHC8HIDI oyMMl,l _ BCtjX JiorapHg)MH'll6CHHX ·· acHMllTO'l'HK ,Bcex -· ,liMar ,PSMM 

6 ·• 6a1inoHHhlM oCiMeH~M. IlpH . ~'l'OM, -paayi;.JeToH ~. c~e,liyeT. yq~oTI> :Ta~~e .;· . \ . . , .· , . , . .-:·;"• . . , < -.·.. :. '. -' •. ', . 
l,( -kaHQJII.Hble' lIOJIIOCHl,le rpal])HKI,!, P1,1c.2, .BI(JIS'A KOT.OplilX COOTBeTor- -

' -·.. ·(·· . -·-~: .. - ' -~-- • _: ·-.- .·_. -.. ' . ·.<. ~-.'·: . ;_· . 
"1YeT ;. 06MeHy 8JI~ MOHTapm,rM ( He pe]llKe8 o:saHHHM) ._· CiapI'IOHOM; .... 0 .··... . . . ~ .:•' ........... I 

« :c-;~ .. .. . ... ~--· ·~- . 
. ~ . . .. , . _·.· . ·•-- . . 

_r 

,,· PH0~2 ~~-' 
.C: C 

B HTore. uu noJiy~aeu {§§) rrpe;,.ciaBJieirne, KoTopoe no Hameiq 
. ~ . ··- '. - ' . 

MH6HHIO MOlK8T rrpeTeH,liOBSTI>. Ha onHcaHHe peaJII,HOro M680H-::-Cia'l)IOHIIO-· 

:,ro paccemum. Haaait • .,SneoI> BMITJil,!Ty,lia okaaLJiia~TCfl CYMMOLi. ~yx 
-. . : ' . ' ' . - ~ ' , 

. -~ ·. .. , -
<~s.,, 

·.,, 

·\ 

-· 

. ,· 



( ~ 

I 
' 

·-· 

CJ1~r1ieMYX~ ··o:ztHO; H3·H~~ -..·cy1a!a L(-KaHaJitHHX Il01IJOCHUX - ,&ua- .. 
::i ~ . ••:_~ '.. . . ·: _--.. , ·:i ' , - . ';· '·! . , - - ,-<, .. :·. \ : . -'~ ~.: ·:- . , -~- -. -_ . I ·1 - · .. 

. · rpaw ;.. OJ'T\1CIV3Ji8T. aiieMeH:rapHui{ · 6apHOH. · BTopoe · Oill1Cbl1laeT cyMMY. -

11cex iHarpa~M 6ea 'o~imdaiHoH~~ ,&eneHHU B :.~ -::-Ka'HaJie,.:0110 ·~ • 

: . ; . ~~e,~t _B~H:zt. {?) •• 8TO CJia;aeMoe OOA;PlKV-T pew~e30B8HH~e ~apl10Hl,I .· 

. : (~H~ynuieoR 'noJiioca: onpe:0:~Jifi6We ia··•ypa~~IrHl1H J«.t. {11'~8);,,.o) .. 
B H6IIO:ztBH~IW6 KOJ)He:BL!6 :B~TBJieHHH' ;· ·v-c.ii . . . . . . 

.. · .. OT~eTH~, ~TO 41y1UtlU1fl. V'{:rJ onpe,&e'Jifi6TCfi JIHlllI>• B38MMO,&ettCTBH:: ., 

.. eM ~a:11.anu~•paoc~ofi·HIDJ~. noaToMy, ~o~H .SU3 CHMM~Tpm1·Hapyiue- . · . , . . ' . . ~. ' . . ~ . . . . ' / .. 

.,: • ~ Ha, TOllKO i.1acco:efo.i tUieHOM B JiarpaH.lKl'l8H6 ,.: TO IlOJIOJKeHMe B6TBJie..: 
.'---, ·-. •: .. :•,~. ·•;,,,y-••:~~-- -_.":.-,,; . ·,,,,.·: ~ · .. - -·' c._ - ·,• . :'-- ., __ •,, ,'•·. .- ', 

HHii YHH:aepcaJII,HO ;ztJIH Kallt,&OPO MyJI:&TMIIJieTa. J(BMlKyilll16CH Il01Il0Ct' 
• : . ' ~· . . - ·+- ' . - • .• ' ·. . . • - -

:x:opomo· Ha:eec·Tau :e 061,1t1Hott · :reoptiH rroJIRJ6o:e Pe;z..1.e, a l:!erro:ztBHlim,re 
-·',,·_::_ , .. _-,=:. :.-- ;. ··-·_ .. ~.-::·· .-,<~ -._·· .,~-- - :-_: ·._-·-, .. 
. B8TBJI8HHH )ii 8Jie11eHTapHue C5apHOHbl OKa31iB8!0TCfi, :B 8ll8tJMT6JII,HOK 

.,}yepe~ ko:e~~ ~~JieHHe~i TaKH~'.oe5pa~oM; .. ~oiiyqe1Hoe npe~CT~BJI6HHS. 

~0;11epllt~~;MH;~e IIPHMe~aTeJI~Hl,16,tJepTbl 'O()bl~Hoif pe:nie~cKott weao-·• 
" :. .. -'... . ' ' . . . . . . . ' ' . . . .• . -. ' 

MeHOJIOI'IUI (TeM caMi,114 · oeiOCHOB!xBafi ee ),' HaiipIDAep: acHMilTOTHKa, 

·, ~J,;IIJIHTY:ztU. o;.pe;zte~c. TCfl ·• Kia~T()BL!MM · 'IM6~MH .· u. · KaH;na. ·. ;a1,1qe:ru· :e · 

. ooo6~HHOO~ti~ q\aKTOJ)H~yJ)TCff~ II~I ·. ~( ·~ )·==-~I/2 rrpe;11cKaa~all;~.· 

cs ·,;AIIIIH~- '(rrpo:aa~),: • ;~· Kpo11e/ioro'i11~~fca •·ao~lie. qepT~ · ae. c~--. 

- · -~e1~1111~bff· ~ :06&t1~~ 11~.n~m o ~-~ca~ H. :ninu1y111~~~os 11~:r~eaj.; . '.-~am)}•.; , .,..: . ·.. . .· ~ •· .. . .• . .✓• . • · .. 

l'. -: ··:.: ••• ~.: ...... ~~-'· • . ... • ,:· • • ·,"- .. ~ • ,-- • - • :-- • \ - • • • -, .• 

., ITOCJie;ztYJ)BIHS I'JllIB!i II0C:Bfilll8Hli cpaBHeHHlO C a1conepHM8HTOM.aTo-· 
' . ~~:-·/;-:· - _.-··· ... -:-" ,· ~.~: ... :•.,•,, -~,.·_'' .• .. · ···.>~_·. ·,. -. ·.· -.. · .. ,:· :: - -:··~ ·· .. ·-

ro ,rrpe:ztcTa..:::nerum H rrpe;llJIOlltetum pa;na. aKcnepHMeHiro:e no -Kat1ec:rileH-
, ~~ ·_-~ ·': ·_. ,.·:··-~·,.,.-'_:_.:~--.--.·_._ -.. ' - ··_.· .. , .. __ . _ ... : _,,\•' .. ·. -.·"'\ ' . .:·:--~ .. \".- ,,~ .. 

Ho~ :ra KOJIHliSC~B6HHOit npoBepKe HO:BUX .'116PT 3TOtt cxew.' ' ... ' : . ' 

. --~~~~O~HOe°:~B~]lemt~. 3~KTHBH
1

0,t_TPll~~TOPH~ Pe~e:,oc~.~~:?·.: -· 
. :.:s aaHOHMOCTH OT x~paK:repa B6Tl!JI8Hlut (ripirr1uce1n1e HJIK ouamtna-... 

aie )'.~6c~~ae,TOflI~ ~ 9: J{Jlfl; aa~ec~in.x Ha O~HTa 011yqaeB ,vol ~ i, ' 
: lo\}}? ~6AieHa ·. B •· ~.oi~ie;~, ~~.'U,l_HM61JTCr/ '~pa:t:re pimi ·oco6eli~. . 
'HOCH, JtOTOPLl8 MOXHO jm:repnpeTHpoiia,:i.',:KaK llKJia:zt. HenO;ztBHXHliX . 

. ·Je,'iateH;ti. l,oJI~~-;o~o~·~paaTep ;T~-B~TB~~l!a«·(iipH:rJze·H~S :.~ •.. 

\ 

•• - /. ~· ::- • • - - •• • -.~', -~ ~· < •• < • • • .;. • • 

.~ ·· OTTanx1,rnam1e) corxacyeTca c ripe;ztcKa:iaHHHMH § 8 :a ilpH6P.J4llteHHK '. 'i 
• • • " • C •• > •' • - • 

cnae5ott CBR311 Ra MaJih!X paCOTOHiiHHX~ n~ qaOTHOCTH OC5f>f!CHHeTca, 

• rro~e~y _nPH 'l'o1.·. :.~1~eHe ·IIOJ!OE~Hlfe',:e~~B~e1~ (yq~,cTd~, 
0

1',lte:' .· 
. O(i++ (w) ~· ecn;t .· .) , SHatJHT~Jil>HO~iH~e:, lie~ )1~{. lS3" ~o.~ueHe: -

.l(Jifl • nP,o:aepKH. JHHBepc~JIIiHOCTR. BeTBJiealii iJHYTPH\•. S l.( 3-Ml7RiiTHIIJia-

TOB. _Heo6X.of uu .l~ue peHH1 · .. cx~++~1·: ....... ~P~~~r~x.trr11nepoHHWI 

06M6HOl.l. ' OtJ6HI, HHTepeoua 3,&,8CI, ·. peaKitHff 1(!'p;,. p Kt·.••: ' . . 
' ... , .. ... t~ ~.,.· .- - - - ;-: , .. ·'•.'" ,, :·-:. . 

. : B § IO. pacoldaTpHBae:rcn41endMeHonorxll. ifyKJIOHHoro · oe5ueHa, :a_. 
· .. ·. ' .. ···.. . • ·.•· ·:. .·.~ . '.·,,c_• ·'·•.'';: ' i ::: '·'• ... •:.>: 

14HKJII03HBHO.tl. peaKztHH•:pp' ➔ 'Ji+ •• :~ ~ .• Sia' peaifqu. lIPHMellaTeJii,ia 

,teu, .. q;o ;~ec1, .. n6~i3Aa11a '.M- MO~T .itoc~ira;irr<>.110ZH~;Ji·»~o'ro ai:a .. 
. :tJ~HHH u..,Ql( =(. m.p~~)~-:c 0~64 ra~2• i a~~c'i:~ioMo~~·.ffYK~OH~ 

,• ".' .: __ ,, ,. ·; -•: ' ! ,; .'-. '. ;_,-. -. . .: -~- ·. "/"' : .. "·.'~_' .. , ' : - .. , -.;_ ·, ·'... ', •. • ·' - . 

Horo. 061,1eHa<110EHo 1mcJie;110:aau » ·Henoe1,~;11c,:eeHHoif6Jiuaoc,.w R .. ·.-
WH8»tJeoitouy fiOJI~cy . " '_; ~ i i ·o :88 :ra,:e~.~ ft~\,~;o :He;6;C>~~I, ? : . 
uo· 0;11HoaHa'iHO ·:eH;11eJIJ.fT1,. c~.H;iniiPHYJ> ·tiacu cetJeHHn ~ ' .. , -; 

. ,' ' :H&ma/6P~6ot~ s~onepa.~~Hf8JI1,1pnei;M.~HWC·;n,ox~~im¾·~;t )iTO :' 

• 1c4we1011twcon • a1tcnep1.n•.;HTaJir.HliX .itaHHHX HeAOC!rHO'lBO JUffl pemeHHR 

.. ;:"ut:t.~1::::tl:t::lii;i~~~r:. ;~. -> 

. ' :i,0311,~0£(HHTepeo ·~ 'aiof OB~8H .npe;it6~~BJlfi~•'~8aK~ll .lfH;zty!VI '.;.•: 

P?BaH~e ::~···. -~u~ep~aa.llHfSJ.~ •. ,Z:p ➔,7:,\~~) t~pfq~~~.~<>~:e.o\·:·· 
. JIHef 8Dlf3 dn11xe·no;11otttH°K ~SHllJOKOIIJ//\ ~11011lOOY, II tp ... I( ••••• 

. ;: i:£~~:IS~i1~·1J.·j~~4t~~~i~;., 
. . rmrna 3 BCfi rioc:saiqeHa ~HOM8HOJ10i'J11 a11e11eeTapm 61;,pxaa:oi,. \ ·, 

·B~~p~c~·o·•cy~ec~~OBSHHJl·,:311elkeH;ap~·.· .. (~epe~•ea~Baa·iwi)tsapli~BOB: ·•· 
'_np~JtC!a:BJifl~TCHHaH60JI~~ ~Ji!~~clu~,:,;~p'.~Jf)>;:: .·.:L,,/7\:_/.·~;:: •.,, 

J{o OHX nop BO~poc O j)e)tZeaa1111i. '18C!Bl{ c' iiollyiteu11 cna110~: . 
· HCCJie)IOBa'JicJi JIHWI, B lleKTOpfria ,eoplUlx: B 1'8.KIIX, 'feop1111x :'s;l 

_'. <~ , ·<. >_;:· .. :_<·:-· , '• .. /:~:·-. ·.· - ' :--~·-•·<:>·:~·:.<·-.\ . .<:\·:\'.-~.::·.-:·:<.~•<::_>.:'."~:~,:-<'', 
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KaHaJII>Hiiit (PHO .Ia) H: . u. -KaHa111:,Hhi~ (Pv.c_~2a) 60PHOBCirne rpa- . 

if}IIKH HMRIOT 0~1rna~0Boe .nirne;nemrn noB • 'Moirno pacc~ll!Tb!DaTl> :-
• • • • • '· • • • ~ ·~ < • ' ,· : • • ' • • • ! . . 
noaTOMYt qT() :ztHarpaMw PHc.Ia H 2a COCT8DflT nepllb!M qJieH pas,-

. 'JI02;HHll~.~~]µte-npo~araTO~. ~ pfl;lt no .IC~H~Ta'i_tTe . ~Bff3H. 8TO npe:zt

fiOJIOJrein1e_:onpaBM~OC:& :a· MacctrnH6.W KB8HT _ Boil a.newipo.zumaMHKe. 

• B KBaHTOB01 ~JieKTP?AHHaMHK~ b 1 . '> 

.. 

Hmrn CHTY81\HH Ji Teopii1 (I). 3;nec1,' S ·;;;xaHaJII,H!,J~ ~ rpaqimK 

. P~~ ~Ia 11 S pa~ MeH:r,me 'll~M - u. :~HaJil>Hl,ifi _rpaqiH~- P11c .2~, · nos- . , 

. •. ~0111. B nepBl,IX. llOplt)tKaX · TeopHl{;B03MynteHHti pe;ztlli6381\Hfl .. 6apHOH8 

· He npo11cx~:ztJif. Hawe ·Hc~e;I\OllaHHe · JJcex JiorapH/bMHt1ec1imc acll!.:.n-:-. 

~oux rpa9)0:e Tuna· PHc ~r. noii~smaeT :- l!To i:l. HPH cyM~.POBSHHH. · 
' ·, .. · . . . ·•, ' ' - ·. •.- ,. 

Bcex:nopH,ltKOB TeOpHH B03MYD!6HHI HeTOCHOB8HHlt ODMU, qTO 

, _S'1eMeHapHHJl tial)HOH· pe»:eayeTCH •. · . 

MHOI'He. Clll!T81l~; q;o cxeifa • o ~epeJµteso:aaHHI,fMIJ .· 6apHoaaw . 
. ,, ,··· .. ~ -.=/. • ..::, .< . -. ~ ' . 

· npOTHBope11Ji~ OilJ,ITy. E .71.elto!BHT6JIJ,HOCTJ{ oTO He Tax: Ilp11 Be . 

. C.~H~~M 6~.Jir.~ni ~--.ueprHHX (PL' 20 ra~/ C) AH~;p8HI\lf8JlI,ff08 ce:

ti8HB8_ !',t;p ,;_ (KH r11 r) paOC8l.dJ,!l{ B83ai <5HCTpO y61,lB86!1! 
·- • l . , . , 
. . Jr/ ""l1c •• -)! 7 . rs] . 3.itec:& o~o xopomo ·onHCI,fBSe!Cfl I 

_- <,. BKJia;iJ;oii .. · Mo1 ~,~eKTopix '(op~ [ 9 J). H!'feHHO aTor. WSK~ , ·011y..:. 

::;slUI OCHOBBHM. apr)'M8H!OJI npO!U ciiiec·rBo:BaHJfff~- ·a:neMe:::rariaoro : 

. B~6~a~ :0.tU~SKO ~ -p~oT~M aueprn ~a'AeHe ceqe~ ,.p '(7~h )- . 

_ paoce11iit. aaaai c11J1l,Bo a~w~~e,~11 CroJ , •'. 8,o sawe;ll:leBK~ · ; 
. . . . . ' . ·,.' .'i._• '.. • ·• ... · • . . .. . ·. • • .. • . 

· ,'HeJll,811 ~~~,ca!~,. B~a~ _ ,:\g :-TpaeICT~pn, ~o,oplllt •·· o,Mo.!~~t .. 

HO BH1u10Jlffetc11, no ·•a11epeuuo11y ~neKJm S'p pacce1111:!Vi Haaa)l. · .: · 

. B~O! wau ~II aac_Ta~~- 11ac. t 6 J Bepay~iell: it. rBnO~;e .: o. c~ec!rll~ 

. BIWIH uapfl)ly C -pe,tta~30BaHJIHll 'eJll8 H a~ewesi-apHOl'O (uepe-ai>,; 

_:~8~BOr~) HYKJIO&&a, iiot1H aa6~olt '.n~Jl8 -~ll~O:B (BJ JJ tfpe)tmeOT~ 
•,~' ,;:• ,;., • •' • a l . ' 

B 9 II w.m)K88!,lB~e11, ~!O ii CTapl,l~{ a] i1 HOBHe [IO] MH-
.:·. ·, ,.: : ·~ : •:,: -.,,' . ; '. > - - . ' :_ 

- 8.-·. 
\ 

\: 
<{;. 

·.1 . 

/ j 
/ 
l 
t --
' l 

'.'1-"·,_ .. 

i , '. 

l,. 

\·--:-

- ) 

1 -i. 
l 
l 
{ 

inie po , fi-p.,· (3-h )-paocell!H~. Haaa:zt (np~ _£<. =0) xopom~ omtoY

BSIOTCll (pHc .3) B pau1ta:l!,'. iipocTo'1 MO:zteJIH noJIIOCOB PeWJCe'QO(E 11a 

[9fc ;no6a:irn¢H11eM B~a'Aa ;iJI~MeaTap~o~o- Hy101oiia (rpa<pw Puo~2); ' 
. - . • - ~ J.. . • •. 

· B 8TOM onHCaHHH (PHO .3) 0:ztHHCTBeHHI,f£1 HOBi.,t napalieTJ)' - 8HaqeHJl8 
' - ·- . . . . . . . .. .. ,. .. . - . 

<pOPMWSKTopa · ~N// __ Bepmu1m/ npH -U =O: 
' . . . . I . I ' 

92_r2 ~(0)/4'.lr °,' 0.I _.' ;· , .• (3) 
. . .. • • .. . . I 

· C ero llOMOl1\1,l) (<5ea .71.cin01IHHT81I!,Hl,IX npe,l.UIOXOllt6BHH) npe;I\OK88N:B8~ 

eTci aaepreTH~eCKaH ~aBHCHMOCT!, Ef!iH'IIHH . d~ (~lli•O: 6ll\8', 'AJ}H ' 
)U3YJC peaK!lH« t-,.,., • .,,,., · l,f .. ·F.p .. ·:a--,!lr~•- (tuJ. · · . 

,Z(ml om1ca_HHII zj,yr'1X peaK$11t o HYKJIOHHHM_ odueuow: -;r +p ~--:.~ · p, +. , r,.Jt h:r•. ,, PP ... ,r,+c1 ., ~BxmiBHBHOlt pe~KIUfl p~-.1 _ :·, . 
gr+ + ••• np11 _He60JIHl1X 8HatreHlfflX no,ePJtHHOff 118001,J~ ••• HeoCS:

XOmfMO 8H8H. ~ep■HH~e WYffK$fH pN11; r-ilN:, '~NII • •• : ! .~al!H~ 

,.· CHMOC.fll ·o, .. BHPTY8~HOCTH oJleMeHTapHoro Hy!UioHa • ·. , . . . 
- ·:. . . , . . .. •. " , . . , . ·. ·. . , . ., r· . -. . . . . ·. ~ . _, .... , . -

TaKHM. odpaaoli 8;1\eCJ; B ·cyiqHOCH H8].1;0 SMU 1101:iwc• · axcnep .. 

~eHTarr,HI,fX peatmr.TaToB. B TO l!Ce. Bpe1111 ise riocJJUHHe -. · peaK!UfK 
. '• . . ' . ; ' .' . ' ' : 

npe.:ztcTaBJlflllTCH HaM Ol!.6HF, nepcneK?HBHl,iMll ;llJJII. l,f(;~1Jejol18HHff' Hyx-· 

JitiHHO~O 0611e~~- ;pH BiiCQKHXBHepriffl~~ )fy C'l'P~~ .OII~C8KB9 Tamr~ 
. t ·, . . ·-:-- .· . , ·. ' '-·- - ' . . ~" . ::-,--: _,. . _, .. '' :, . -:_ -~ ·. -
pe&K!llllf C' noMODII,ll .nonOJiHHT611J.HOl'O JIP8MOJJOZ6Jlllll. 0 TOMt 'll'rO o,.._;_ ·. 

HomeH~e Bii'leT,OB .a~ell~~fap~~l'O Hy!UIOH8 ~ pe~~aO~HHOr~ ( ND{ -
'TpaeKTOJ)HH) O)tBH8KOBO. 1J)m :see~. peaK[t1fit:.csJ :)axHM criooodo.11~ -

MCIJOJilt3yif peay.im~aTH, pJ~~CKOI'O a;:auaa .· [~2). ·; :·w .. -•• ~ony~ew· _' ., 
· :npe~CK888HHH . ]WI. peax1nni PP'+ ,1:1 .• Ke 'oetreHlle HMe~T OTl~HI,. :ica- .. 

.. · p~~~PHH~ llH,1\ (p~c.4l. !IpH 5 ( 300 /ra:s2 B~WUtite: 8~~eHT8PHOl'O .. _ 

. HYKJlO~ ~a~o 88MeTR0.-:3aTO ;B ()OJJ~CfB ·s;.. 300 :+ IOOO ra~2 ~-

~. ieHH~ j;(~ (J.q lu.oO~TaBa_~11~ae,~11 f ifose, MJte ne"leX~~H~ · .. B •. : 

H8®
0

Jl~moit ,l')OCf •. 8TO ·o~ycxo· JieHO CMl>HOH . ~ec,pyKTHBHOit KHTe we- . 
'peuuael :SKJUl;l\0~; 3Jie~Hf~PIIOl'O ~~OHa I{ "'r -T~eK?~pH~. . 

..... -, 

-~- ·- ·9 -

~. 
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- Pmo. 4 ~ IlyHKTifpHall l,PHBail 

• CilJlOmHall "noJ!yqeaa. C · ;zici<>uiiite,~ew .:iiKJ1aia,:s.neueHT8PHOro 
HyIUio~;:.~ X~1UtK: ,· .• -: H.L~Allders~~ et al..:fuy~~R~v~ ... --
!2.i<19~·b,:-,53-· -I ~;~i.m:1ay· · .·:; ~ - .. -

-~ _ Febru.ary:1972,." 
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, BoaHHKaeT 11onpoq,. Kairo:eo COOTHOW~Hlfe MeliC~ aJieMewrapHlilM 

HYMOHOM ( N 311), pe~J£eao11aHH~M HYKJIOHOM ( N~_ ) H qmaHl!eCKH

MK 1l8CH.1.18MH. ML! MOl!CeM npe;n,cTa:BHTl, ce6e TPH 13ci3MOlKHOCTH~ 

,_A{~l:J~tieOKHit Hyimo~N(938) co~~~;n,~eT c NSJI' a ~~Jj~,1),. 

pe,ltJte30BaHH_oro HYKJIOHa OJ~ ) Ha Ma~COBOitnoBepxHOCTH mcqeaa

eT~-s~o B03MOJKHO, ec~H lllil1!8T~ I'{, -Tp~eKTOplnt B~;t\e~lKHT 
0

MHOEH

T8Jll, ( ;r ~-I/2) 11y61rna10nt1dt 11 qacTHUY co cmr1HoM I/2 (no;n,o6Ho' 

T0MY, K8,K 3T0 o6oyllt,1J,SJIOC:i. B trJ ,1J,Jifl mmHa). 

-~ B. 'g-iHaHtteci<Hti HYK~OH N (938) conna:n.aeT c pe;n,JKe.ivBaHHlilM, 
. ( ·. . . . .... : . ·, ' ·., . . .. , ,. . ; 

- a NaJI .:. l\pyraa ~acTHUa. HanpHuep - sxo ,,Y (1400). 8To uor-
1 . . . . . ,. ' ·:,. 

- xo 61,1 nocnymHTl> ocao:BaHHt}M l\Jifl 06:r,flctteu»li Pfl'Aa aa6JIIO)laeMb!X • 

aHOMaJIHlii 13 CBOllCTBax /V(I400) •.. • . . . ·' . •· . \ 

' ~ ''. '\.: . "-. ~ ,• ~ . . . . . : . 

B. Ha M~CCOBOJii nonepXHgCTH Ha6J1I0,1J,aeTCfl cynepnoaHttmI,. SJie-: 

M6HTSf!t0I'0 H P~'AJIC630.oSHHoro . HYltJIOHO;B ~. 

. STK.B03MOlKHO.CTH, B np1rnunne, MOlKHO paaJIWHITI, Ha om,1Te 

(§ !2} npH ,ICCJI6,1),0BaHH~ 14Hir~IIJ3HBH}ilX peaKJ.tHlii, pp.-+·_.;.+ + ~. • , . 

"t .. P~ -Kt••~ , :r;n.e KHHeMaTH1ta_noa:aoJIReT-oqe111, c5Jiuai.o ni}- , 

\~tiH K_ ~yKJIOHHO!.!~ )<pH3H~~cit~M/ noJiIOCy. · 

. AHanor1r1qH~ti ii:i6op Bonpoco:B ,1),Jifl 

w11i1,; nc6ne~ya
0

pe~It~HH.. tP ~(Ji-+ 

. A -r,mepoHa MOlltHO _ pe- · 
' ... _·,_ +' ·,· . _·· . 

. • •' pp - K + : • • ·• 
.l{aJiee Ml{ nepeX0,1),HM K ·06CYlJi,ll;eHJ410 "IHoroqacTHl!illilX: peaitI.J,H!1 • 

.l{1IH MHOroqao:THqHux peait~liit ]3 TeOpHH (I) ec;eCT~eHH!l!J. o6p~80M 
• ·- •. ~ ·, •. . ·, • . • \ 

:B08BH~88T o6of3nteHHall MY1II>THnepmJ!epHtti }Itafl cxeMa C OOM8liOM 

S1l6M8HTaPHlilMH M830H8MH H 6~pHOH8MH. M~llC'AY ImacTepaMH (cu.[I]). 
. . - ... ! . . • • - . - ..,. .. 

8TH.KJI8CTepu He uoryT OffTl, oqeHl> JierR~MH, llx napaMeTplil MOlltHO-
/ ' . . _- .- , . . _: . . ., . . . . . . .· 

· onpe]\eJIHTl> Ha ·_ AaHH!hc. no· l\ByXliacTutt111,11,1 Ito ppeJIHqHHM (cM. [ 13]) ~ 
-~-- ·_ ,· •._ -~-. ·., ••. '-, ,,·-_. ".,". '! _· . ·• :_~- • • · -~.· .. 

. IlpH ylleTe OTTa.iiiUIB8HHH M8l!C,lly ltJI8CTepaMil (Kofopoe ooycJIOB,;.; 

JISHO or~amitieH~eu Ha HlmyJII,O nepe;n.aBae1rn:it MOlK'AY KJiac;;paMH B 

· ~iiy~I>~~nj;Hl}.iepHt1ecitolii uci;n,eJIH. (I4)),. orieHKH pas¥eP~B KJiac · 3po:e, .. 

-=.--:12 

. ,, 

',, 

.. 

} 

_noJiyqeHJme n [i3] 01ta"s1i1naJOTCH aaHHJKOHH!ilMH; :,oJie_a. a1tKypaT1rn~ 

·011e.11kH: '( [is_ J, IlpHJlOl~e;He u7' ':naIOT .<~ C pe;nMeM):. 'iiHCJIO ttac:, 

THJ.t :i( ltJI8CTep,e 11"' 6 t 9; .nepe;n,aqa < t > '< ~ I' OTHOCH~8J!l>H8ll 

duc~poTa Kir~~Tepon < .6)-- 2;-t 3, a MHHHMaJ,..,~aH. A~in•~ I),Bom,-~': 

t • mon pa3Mep ItJI8CTepon HBJIHeTCfl ,1J,OilOJIHHT6Jil,Hl,IM apryMeHTOM B 

noniay Toro, tITO OdMeH Mellt,z{y ItJiaCTepaMH cicymeCT.l!JiflOTCfl 8JieMeH

.. TapmiMH '~8-CTH~~~ii '(i.iesonaMH H 6apHO~HaMH): IIpH o6Me~ir. pe~eOH~.:. 

:. M,1 (MYJibTHpe~lltel3Clt8H·.M,O.zihl, [ ,I6 J) ItJ!~CTepu BPfl}t Jili Moryi:dbl~l'> 

:--Tflllt8JIHMH\ ~OCI5£)JlI,Ity• _o((<1:>) ~,; ___ 0~5. -~ .. 

B §''I3 odcyii_t;n.a~TC~ po11t,1J,OHH8. aH'rtnpOTOHOB npH B!ilCOKHX 8Hep"." 
~ , • /', •• 0 • :, < • '. •• , • $' ' ~~ l • , 

rHRx;-i\ Hamel!. irn;n,eJIH "npH. S_TOM Cyill8CTB8HHYIO J)OJI!, ~rpae;r,, <5a~!iOH~ . 

~~rt 0CiMErn-1Ae~;n,y ItJiaCTepaMH. 'IlpOBe~HTl, BalKHOCTl> -T-aKor_o M8X~H1fo"; .. 

MU MOlltllO, ',!3ytiaH l:mcnepHM6HT81Il>HO. ItoppeJUI~J,Ui npH -pollt,nemrn ·. ·aH..; 

TnnfioT~11oii [r7 J ~ _g .lT~i1 _~;JI1,10 ~1,1 :npe,1J,Jia~aeu HCC~?~o~a-u,..: paa:- .. 

HO~T!,, ooqenHll.HHKJI,I03HBH0;9 po;x;nemm nap pp. H }~ .' : . 
- ---

F (Y1 ,;Y2) = 1·~r·t~_.fJ.p ~ ti~~_-}r' ..;Y.,.,;~ Yr;Y2_~y~ . (4) -

. . ... "'F ct..,1 .. & . Cl."1 - vi - . 

· 8):l~c1,·:' ~o :7-'·c~tre.mrn npoqecca c pollt;ztettue_u X?;1 _6~ o~Horo an

_Tnnpoi~ua,·t:t~,, I d.J, ,{y,. · .. ' ... cett~H~e 1m1mroaHEmm,- pollt,1J,e~Hfl an.::. 

.. TimpoT61Ia C 61i1cTpoiioll Yr' u:npcfroml •. c· ducTpOT~n Y2/ ••• ( Bbl

, ·oop l{()MHPOBirn ne.oqea:& cymecTBeHe 1~). 

- ·.· M.u OlKl1~aei.l, ··'.,IT6 ~qiy~~I(~H. j:.(;1~Y2 )l6y,ne'l'· HMC.Tl>--B~'A,, H80-
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