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,meMeHTapHbIX qaCTHU· He s'aaHCHT OT HX CnHH0B. EcnH >Ke HMeeTCll CnHH0B0e B3aHM0-' 

LleliC~Bli9 , (HarrpHMep, B N!f. ~coy Lla;eHH!!X), TO q,opMyna- ( l), 0CTaeTCll cnp,aaeLlnHBOl!~ 
' ' ' 

ecnH llLlP0 HMeeT -cnHH, pBBHbll! Hynro. OLlHaKO B 9T0M cnyqae BMeCTO' 8.MnnHTYLl~ ,pac-, 

'ceHHHH · r (OJ cneLlyeT 6pa-rh Ton~Ko.e~ 6ec~nHH~BYIO qacTb., TaimM ~6p~30M, , 
NN ~. ./. .• - '. , ' , ; , ., 1 ~ , 

aKcnepHM9HTbl no pacCeHHHIO '!aCTHU Ha '1,0pax co cnHHOM, paaHblM 'Hymci, MoryT LlaTb 

HHcj:,opMaUHIO _ o 6eccmrnoaol! '!ac:i--H -aMnnH-1:YLli:; p~ccesiHHH.: ' , 

ripH- abIBO.lle, cj:,o~MyiibI ( 1) 6bmo, TaK>Ke c;en~HO npeLln<;>no>KeHHe 06 'H30Tpon

H;cTiI paccellHHll riaaaIOu:;HX 'qa~T~II 'Ha i::a'o6;LlHb!X ~yKnoHax a 06.r.a~TII 'yrnoa '0 < _1_· -
.·:- " . -- · • ··, . · · · : . ' · .: . - - ,. ·_.,:, == k R 

-; (,R- - paLlHyc llllpa). 118 K0T,<;)pbie, a' 0CH0BH0M, H np0HCX0LlHT ,pacceHHIIe '18.CTHU' Hli"o ,, 
. x) , , - .. , , - , , - , - - ' 

llllpax OLlHaKO npH 6onhlllHX aHeprHHX H B aToM HHTepaane yrnoa ,Ha6nIOi:taeTCll 'o,:;-
- • C • '. \ - -• •• '.' ,•• ,/ • • ' • I• • • r' •: • 

Knonea11e OT H30'J'p0nH0CTH a pacceHHHH aneMeHTapHb!X '1aCT11u.~HaM11 6bm Y'!TeH aT0T , 
' . ,' /3/' . ' ' ' ' 

_acj:,cj:,eKT B' paMKaX onTl!'!eCK0l! M0Llenn llllpa c' n onyqenaoe ab1pa>KeHHe Llnll B.Mnn11Ty-
' ' , . ' '" , ' " 

Llbl paccellHIIH '!aCTIIII ,Ha Hapax 

1(0 f':' 
/ 

fN,i(0) 

' 1NN(O) 
1o6:(0). 

',, 

__ 0_TnH'laeTCll 0_T o6bl'IH,°, ynOTpe6nHeMoro ablpll>KeHHll: _f 05 (0) ~H0>KHTeneM 
, . . .. .. ; -· 

'(2) 

I (0)··., 
NN , 

Pe:iynhTaTbl '8.Han11aa aKcne pH;,,e11TaObHbIX LlB.~HblX Me~HIOTCH HpH' yqe;e aHH30Tp0nHH 
' ) ' ( ' . . . . ' ' ' ' 

INN(O), 

B 'pacceHHllll .aneMeHTapHbIX ·qaCTHU (cj:,opMyna ,(2)).. 
• I ' - - - •' I I.. ,... • J 

_, . · .. : . ·,' ,.. : . ,'' : --_,. 
, B. aToil >Ke, rnaae npHaeLleHbl, pacqeTbl,· HHTepcj:,epe111111H Kyno_H0aCK0r,o H HLlepHoro 

' . - . ·. ·. . ' ' .. . ~ . . . . - . - ; \' . ' -
B38.HM0LlellCTBHll. npH pacce_si_HHII , n_H0H!)B II . HyKn0H0a; HB. . Hflpax a - HHTepBB.J)e aHeprHil . 
. . . , /4/ , . , . ' ,., , ,· _, . .· ,I ; , , _: . ,-

OT 3 a·o,, 9 Baa • ;· Pac;:qeTbl npoaeaeHbl'. a pasmI'!llblX npeanono>Kelll!HX 0 aenU'IHiie' 
. ' . ··. __ ·_ .: >· · .. -, ·, ' .. . ' ! -

peanbaoa qacTn aMnnHTYLlbl 11 N. 11 NN -:asaaMoaeilcTaHir. JlnH 11nnIOcfpa11HH IipHae-
,.. . - , - J- • • • • • ;"'' ,' • ' • ,, I • ,.. : ' ' '· •. • ~ • .' -, .,•, 

. LleM , pesynh,aTbl pat'!eToa ,'Llnll, pacceHHUll npoT0l!0B Ha· nerKIIX 'H TH>Ke0blX Hapax 

' .aMynhdllH npH E.p --8,7 Baa ( pnc. 1·). KaK BIILlll0, 113 pacy~Kll, ~HTepcj:,epeauiiSI 11r~aElT 
;. ,; : . i . . , , , . - ·- - . -..- ·o . . ·. . ·--.- . ,. . . . ~ -, .:, .· 
cymecTa,eaHyIO ponh a HHTepaane,·yrnOB 0::-1 .• Hccneaoaamrn ee xapaKTepa.no3-.aonR--._ 

eT CyLlHTb 0 aem1'!11He H 31ll'iKe, pean~oll ,'18.CTH aMn,nHTYLlhl NN, -paccelll!Hll, -
. •' I~ • 

',,Bo, IlTOpOil, rnaae- onncaHo. aKcnepHMeHTaOhl!Oe HccneaoaaH11e ynpyroro • pacceHHIIll 
;.. ' ·,' ' ' ' , ' ' . " ' /5/ , ' . ' 

1 
11 -Meaonoa .c HM_rryn_bCo~- 6,8 Baa/c, aa yrnep0Lle 

np11:11sy'!eHHII ynpyroro pacceHHllll"6blCTpblX '!IlCTIIII ( E'>, (89n) ~03HttKae;.· 
, .· .- - . - -. . . . .. 

pHLl' MeToLlH'leCKHX ;.PYLlHOCTell. Ocir.oaa'all - saKnIO'!ae~SI a T~M,,_'ITO, per11CTp11poaa1,'b 
, ' ' ·. . ' • ' .. ' .• ' " 0 ' '. . ' ,' ,• ' •, • ' . "' ' 

paccelll!He '.l!Il c-i-onh M',nb1e yr_nbI (0;-1 ) _O'leHh,_TPYLlHO,",ni:m Hccneaoaaa1111 paccell"" 

HHll ; 11 - -i,iesoHOB , Ha ·,HLlpax , i~nepoaa ; ~pona,;OBOl! nys;;,pbKOaoil, Ka~epe--HilMII t5bIJl 

HCIIQ;i,;o~a~ ~eToLl I aHanorii~nhlll ~noco_6y H3M~~ea'm1 M::oroip;~aor;o -pac,~e~l!IIH. · i~T· 
MeTOLl-•no3aonan pera~Tpapo"aaT~ cny'l8H /acc_ellH!IH Ha yron 0,3° ·u abI~e;\ BbillO np~. 

Bell~HO 06cy~.zieii11; LlPYrHX · npoueccoa, KOTOpbl: 'MoryT HMHTH~OBaTb · ~ny'lllll ynpy-.: .' .. ' . ' " \ ' ' ... _,_,, 

x) . , . ·, . . . - . , • 
B aanbHel!llleM Llnll Kp8.TK0CTH Mbl 6yLleM r0B0PHTb np0CT0 06 H~0TPotllt0M' 

', HOii 'aHK30TPOllHOM XBpaKTepe paccelll!llll aneMellTll!JHhiJt ''IEICTHit, noapasyMeaaH Il0Jl 
aTiiM xapaKTep pacceHHHll a o6nacTH yrnoa . 0 < . ,J ; :·; ' 

' ' - . I ,- - • ,.=., k~R 

-4 
,, 

)_ 

i 

"'c 

, roro ,pacceHHHH H oueHeH 11x BKnaa a - OT06paniii,i'a aKciiep1~M~HTanhHb1il. Ma Te pnan. 

Ha pnc. 2 noKasaHH· 'pesynhTaTbI om,1;.~ •• TeopeT,;;i'ecKne K_plIBble· 1, 2, 3 pac_c'lnTal!H 
' ' ' ' ,. . . . - - . ' 

n; onTn'!eCKoil M0Lle!1H llllpa a_npeLlnono>KeHHH,,'ITO · Rel 11 N(O) paaaa cooTaeTCTBeH-

HO 5,0. 10_;13 
~M• 

, , -13 ,,, ·, 
6,9•10 ·, CM,H 0. 

. 'Pac'!eT KpHBb!X 1, -3 _np0B0Lll!nCll C 'yqeTOM a1iirs_;>TpOnHH a ,riN -paccenHIIH. 1=!YHKTllp-

H0il · OHl!II,eil aa pHc.- 2 'npeacTaaneHbl pesynhTaTbl abI'll!CneaHil c' Re I (O) · 
- , • • , ., ✓ 1TN 

6e3 y'leTa aToro' scj:,cj:,eKTa. CpSBHeHHe aKcnep11MeHT8IlbHL;X Ll8HHblX C. Teop:;.ll'!eCKHMII .; 
Z • I ' - ~ ' /, ~ . ' • ._ 

KpHBbIMII no KPIITepHIO X noKaaano, _'!TO '0l!H 'cornacyIOTCH C paCC'll!TaHl!I,,IMII 'KPHBbI-

lie 1;,.~ ro, ; MH , nnll 3Ha'!eHHl! 
, ', -13 ,, '. , ·-13· , 

5,0xlCD ,_cM, 9 11·-6,9·10., cM_ 

cooTBeTCTBel!HO c aepollTHOCThIC 0,05;' 0,02 H 0,05. OTCIOLla MO>KHO orpaHH'lliTh aos-
. - .,, ' . . - . . .. ' . . \, - . 

Mb>ICTtbie. aHa'!eHllll ~eallhHOll_. qaCTII 'a1:1:rrn11Ty Llbl ., ~N. -paccell:Hllll npeaenawi 

-13' ' - '', --13· 
5,0 • 10 _c:M ~- Rel11 _;/0) ~, -6,9 • 10 . CM, 

. CooTBeTCTBYIOIUlle 3Ha'lell!fll acj:,cj:,eKTHBHOra' 'noTeHu1rnna B3aHM0LlellCTilHll ''11 "Me30H

llLlP0 ne>KaT 1:' 'lll!TepBane:; 

- 20 Mas' ::; ,'. acj:,; ::; : 30 Maa. 

,B aT0il ,>Ke rnaae npHB,OLlllTCll, pesyn'1oTaTbl HCC!1eLlOB8.HHll yrrpyroro pacce_ll_l!Hll , 
' ' . ; . , . ; .' ' ' /6/ ' , ', , ' .. 

np0T0l!0B C anepraell 8,7 Baa •Ila '.HLlpax cj:,oTOaMynhCIIII ,. • OHH nosaonsiioT cae-
' - '~ '~ ~-- -, . ·~--- -.. ·:.._ t- , ...... : - , ·:.,...,_·_·-~. 
naTh KaqeCTB9HH0e. saK0IO'leHHe 0' nan11'IHH peanhH0il '18,CTH a 6eccnllHOBOM qneHe aM-, 

- , - ,' ',, . : /71 ,, . , •' " ... - , - - "' ,--'' · · , , 
nnaTyLlbl" . NN '-pacceHHHll 3TOT BblB0Ll rrpeLlCT8BnHeTCll Hl!TepeCl!blM ,Il CBll311 'c 

' • a < • • ""' ,' < •-

•pesynhTaTaMn' Onb!T0B, HO, pp' -paccel!l!HIO, K0T0pble npHBOLlllT K 38.KnIO'!eHHIO Q. Hana-
, F ,• • • .... : F ' • , ' • 0 • I'• • 0 ~ • ,' ' • 

'!Ill! peanbH0l! qacTII B aMnn11TyLle pp -paccellHliH 11011 0 saD!iCIIM0CTII nsallMOLlell- , 
, - . ~ , · ,., · ' 171 ._ ,, · - . --' - . ·, _ 

CTBl!ll OT' cnnaoa CTMKIIBalOIUHXCll '!aCTIIU • OaHaKO UMeIOIUallCll T0'll!OCTb onhlTOB·no · 
• • I < ,· •·. ' ' '·• ., • -:• - ·,. ~ •• • • • •, • ••• • .:_._ 

paccellHHIO 'npoT0H0B, na llllpax ~OT0aMrnhCH~ He :nosaonHeT CLlenB.Tb Bbl~Op Me>KLlY 

.LlBYM~ aTIIMH B03MO>Kl!OCTllMII. 

, -8 Tpe~beil .;:.n~Be. H_sno>K~Hbl ~eTOLlbl ; II03a0nllIOIUHe 113Bne'lh aeKo,:opble xapaK

TepHcT,HKH asaHMOLlellcTB".ll 'aneMel!TapllbIX -i1;1cTHll
0

,H3 onhlT0a no-pac:,celll!H_I? H np11-

aelle1Ibl pe3ynJ,TaTbl_ anan11s,a C00TaeTCTBYIOlllHX ,aKcnep11Mea,:aJibllbIX LlilHl!bIX, 

npoBeLleHHbill HilMII cj:,aa~Bbll!' ananH3 H 'rutan11a c''noMOIULIO onTII'!eCK0ll M;aeim 

aICcnep11MeHTanhHb!X Ll~l!Hb!X 0 pp -pac,c'eHll,HH B 'naTepaa_ne aHep~llil, 2_;6 BsB, HMBa-· 

lilH~CH. K:K,oHuy'1957 roaa, noKasan,· 'ITO.,LlnH E :;; 5 Baa ~MnnHTYLlY pp -pac-
_, . -.- . .· , \ . .. - .P - . ·, . . -.· ·' 

ceHHllll aenb3H C'IHTaTb Ml!HMoil aem1qanoil •. A~~ o6bSicHemrn aTHX ,aaanhlx aeo6xoLlH-. 
, I 

- MO BB0CTH •ItnH Re INN ro ,, 
/8/

CTaJlKHBatolllHXCSI qaCTHil 
' 

' . . 
nnII· aasHriHMOCTl:, a.saHMo.z:ie.ncTBHSI oT· ·cn111toB 

...... 
B,'.aTOl! o6nacTH aHeprHil pasMepbl o6naCTII "trP -' H pp -aaa11M0LleilCTBHll, npw:- > 

' , - ' /9/ " 
Mepno, 0LlHHaK0Bbl II pa1:1Hbl ' 
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'- - . " ·· . ni 3TH BblBOllhl 6binll OOllTBep:>KL:teHbl 6onee II03J:lHIIMI!· 3KCrrepl!MeHT/lMII. 
,, ' ., .~ ~ , 

HaM11 TSK:>Ke 61,1;11 ~;,,B~lleHbl cp~pMyJibl, KOTOpb1e n~3B01llI!<JT· 6ea KBKIIX'."'JlHOO 

,MOL:teJibHblX npearrono>KeHHll ll3BJle'lb - ;;; ;;-KcrrepHMeHTBJlbHbi;.; -.ii.aHHblX ononHOM_ Ii: ·llmj:i~ 

cj:,~peH1111anbH·o~ c;:e'leHl!Hx pae:cella'!". c-'u; , u, ;, ( 0 
1
)) ,, paaM~pb1 0611acT11 .asa0~>dOL:tell::.·' 

''/10/ ' .. __ ·· .. - .:_ ._., --- · -.-~ 
CTBI<ll ' • B. qacTHO':™• -HaH6011ee 11011eaHOl1 -llJlll IIPHMeHeHI<ll l1B1IlleTc>1 __ HepaaeHCT!'? 
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3aeci, >Ke 11p11ee.O:e'Hb1 -peay11bTl!Tb1 aHa1111aa yrrpyroro pp' 

·. /11/' - , - • - - _ · . _ -- , .. 
'Bane _3Heprull 2:-24 Baa - •' 3TOT aHa1111a llOKaaan;· 'ITO paaMepbl -0611acT11 PP'7aaa11Mo_-' 

ae~cTBHll, -Bo~p~CTaIO; c yae1111qeH11eM, ;Hepr11~- c-~an~11ea10w11xcll qacT1111 'a 06-iia~_TI!- ·_- -
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rrepe~aHHblX HMIIYIIbCOB o_-700 M?e/c:' Bb!'ll!~~eH~ cpyH~Ullll_ ·L(t) '; KOTOpall _11 orrp~:-
'. ~. - .'' .. ! ' ' .. • . . \,' ... . ,' ,· •. ' ·, . 

ilenl!e_T c:rerreHb aToro B(?3pac;raHRll (-.t -K_a_aapa_T'._rr,e_peaaH11
0

oro HMrrynbC~); • 

- flp~- 113yq~,rn~ ~p~ueccoa ·pacCel!Hl!ll 31IeMeHTBPHblX qacTHU ·iion~~oll' l!ll;ep-ec 
-.'' .. •.' •, ,I . :·.• ,,· :..· -. . ..• " ' •,, .. • . . :. .' 

·upeacTanm,IOT cnyqa11 naa11MoaellcTa11>1 c 6011bw_cill 'llepeaaqeJI l!Mrrynhca. Op11MepaMH:,: _ 
.... ·,·.-~·· . . :. . .: . , .. ',; . .' _\''.• -\ ·._ '•~ -.· "' ,, ~ ,'' .<, ... ··-:.• : '' ,, -'',:··_: 
TaKHX COOhlTHll llBIIlllOTCll ._peaKIIlll! pacce>1Hllll .'laCTllll _BblCOKOll 3Hepr11H Ha yrl]bl 611113-. 
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, KIie K 180 • HayqeHHe TBKHX peaKIIl!ll, MO>KeT ci:ty>KHTb llll!l •llpoaepKI! O'leHb llllTepec-
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nony<ieHHbie oiJeHKH · ae11Hqe1m • ce'<eH11ll. ~~"- pe-~KUHll' 1 H·· .2 aHaqH_TeJibH~ MeHbuie Te;,, .. - ... '- " ' . 

· KOTOpb~e O~llll~IOTCll ,e~nll ~OJIIOCllall L:tHarpaMMa ( p11c'.. 3) -11rpae•r': fYW9C"rBeH_HYIO 

pOIIb a _3THX npoueccax:. 3:,.0T cpaicT,- 110-BllllllMOMy, YKB3blBaeT Ha KOMlleHCaUHIO 
t I• / • < • ' • • 

' ;·IIOIIIOCHott aii_arpaMMb1.-apyr~MH a~aMO>KllhlMH. up;11eccaM11, 
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6_ 

.,-

3TOrO o6pa6aTbIBaJIHCb -CTepeOCHHMKH, uonyqe11Hbl8 npll :_oonyqeuirn -24-nHTpOIIOll npou·a--·. 
> • ,. ' ·-.' - • • -

HOIIOJI KaMepbl B MarHHTIIOM -!IO/le -TT -Me30HSMH, · Jlaa:>K.n.bl. OblnO 1IpOCMOTp8HO- Ha· -pe-,' 

npoeK;opax oKono 3()000 cTepeo~HHMK~B II Hall.ii.e~o 3\6 ·:~on~-11y~ei:ii1iiaaeaa. ·3cp- , 

cpeKTll~HO~Tb HaXO:>KL:teHl!>I ~T~X ·3~eai:I .B ~eaynbTa;e -ll~YKPST~Oro ·~pod~oTpa·' ~OCTl,lB~~ .. 
• • • ., • .• , • : ' , ~ • I • • ~ )' • • 

n_a ~a:r,; HaaaeHHbte cny<iaH conpoeo>KL:taJIHCb ·}98 y . --:;tl!laHTaM_H, KOT6p~1e. o6paaoaaim 

a11e1tT,po11~0-no3HTpoHHhie nap.bl a. acpcpeKTHBHOll- / o611acTH Kai.iep1,1, Jln,i'. Klimaoro y -

KEiaHTa, KOTOpb!ll o6paao~an ~apy Haioaiinc,i cTaTHC;H'leCKHll aec (W1 ), C~~;""" ~cj:,-:-· 
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·11a puc. '4 H 5, Ha· sTKX_ aKcrr~pHMeHTanbHhlX aaHHbIX_ obma o,npeaene~a. nepxHHsi rpau11-_ 

ua ·ceqeunsi ne_peaap>1L1Kll,, O~eHKa 6blna caenaHa TpeM>1 paanu<iHhlMH · cnocooaiiif, KOTo- . 
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· .. B aaKOIO'leHHe ·Ha OCIIOBaHHll peayJibTaTOB_ ll3Y'<8Hll!I ynpyroro_pacCe!IHll>I TT; -Me-
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• • ; I f - • •, 

1. np1t 'pac'cMo;peHllll pa~ce~Hl!ll-• 6bicTpbix ~aCTIIII Ha >IL:tpai B paMKa~ O~Tll'l8-
. • '· -•.. , !• ' - < ,, •• 

cKoa MoaenH siapa cneayeT y'<HTh1eaTb ·aHHaoTp-onHIO a pacce>1HHH- aneMeHTapabIX qac-
HaMH· e1>1B~.lleHbi-cooTae-rci-ay10wHe ~OPMY~bt ~ yq~To~ ;Toro acj:,cpeKTa, -

. 2. 3KcnepHMeHTBJibHOe H~Y'l8H11e · ynpyroro_ pacce>1HH>1 TT -Me30HOB Ha siapax· 
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( 0•< 1°) MO:>ICHO C, ycueXOM npHM8H>ITb MeTOll1 a11an~rHqHbll1 CIIO-Coor ll3M~J:)0Hll>I 

M-HO;OKpa;HO~O pacce>1Hll>I, rtpHMe~eHH.8 -3TOll- MeTOllllKH no'a~'o1111110 on.peL:te/lHTb- -,cilicp-
, - . . ' - . - ' . . 

cj:,epeHUH8JlbHbl8° Ce'18Hllsi' pac'ce>1HH>1 ,i - -Me30HO; ~ npoTOHOB II;_ >IL:tpax. Ha 8KC1Iep11- -

IMeH:,.anbHhl~ /laHa~x- o~aaano~b aosMO>KH~IM ,nony~HTb orpamtiieH11>1 Ha aoaMo;Hhi°e 

- 3Ha'leHH>I pe-aJibHOll - 'laCTll 8MllllllTYllbl TTN -pacce>1H~H. Bbl~() nonyqeHO KB'IE!CT~!!l!-· 
: \ . - - - - . '. ' . ' - - \· 
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·E,. • 2:-5 __ Baa HMeeTC>1 .HJIH Eewe-: 3. B aMOIIHTy ae NN -pacce>111n>1 an>1 - . 
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CT4nKUB8lOWHXCSI 'IBCTHU.,.. 

4. -nony'leHbl cj:,opMyllbl,. 1103B O/l>IIOWl!e HallTH ll3 -3KCnepl!MeHTBIIbHblX aaHHblX -acj:,~ -
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cpeKTllBHbl8 paaMepb! 0611acTH B3aHMOll0llCTBll>I. q'aCTllll 6ea ·KaKHX"."nlloO ·Mo.ile_JlbllblX -

.~peacTaaneH~ll. ,--

1 - - - - . - - . . -
5. -OueHKH ceqeHH>I an>1 TT N -paccel!llllll, c 6onbwoll nepeaaqeJI HMnynhca, npu -,. 
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