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-.-
MeTOJJ. onpeJJ.eneHIHI KOHCTaHTbi J1.. -Me30H -nyKnonnoro B3aHMOJJ.eiicTmHT 

/1 I 
npeJJ..TJO)K8HHblit l.fy t OCHOBaH Ita np8JJ.llO.TJO}K8HIIII 0 TOM 1 'ITO BO.TlH3H rpa-

HHU cpH3H'I8CKOH OO.Tl8CTH 3aBHCHMOCTb JJ.IH).Jcj:epeHUHB.TlbHOI"'O ·ce'I8HHH OT Yf"ITB pac

C8SIHUSI (5 "f(.fr) B 3Ha'InTe.TibHOfi cTerieHH onpeJJ.eJIS!eTcSI TeMH 'I.TieHaMH S~tS') 1 
'l. 2. '2. 4 l. """'2. 

KOTOpbre nMeiOT nonoCbi nToporo nopSIJJ.Ka npn fS. --:' ~ . H ~ ::. K + l -

I A - nepeJJ.aHHblfi np11 CTO.TIKHOBeHHH nMnynbc, ~ -Macca ~ -Me3oHa 1 K -uM-

nynhc 'IaCTllUbl B CHCTeMe U8HTpa Mace/ • B 9TOM C.Tiy'Iae n6.TJH3H s- = 180° 

cpynKUHSI 6~(.~) ( 4 Kl..:_A'l.+ ~2. )'2. 1 KOTopyro JJ.JHI onpeJJ.e.TieHHH 5 Heo6xonu-

._ I 1 I 
MO aHa.rlUTH'I8CKH IIpO.llO.Tl)KlfTb n H8cpH3ll'I8CKyiO OO.TiaCTb 1 JJ.O.TDI<Ha M8HSITbCH 

CJia6o 1 II anaJIUTH'I8CKOe IIpOJJ.O.TJ}K8UH8 M0)!(8T 6b!Tb nb!ll0.TIH81t0 JJ.OCTaTO'IHO TO'IHO 

JJ.an<e npu cpannnTeJibHO BbJcoKnx pw116KaX aKcnepuMeHTa. B JJ.eilcTBI1TenbHOCTII 1 

~ r.:' ~' (4 \J t '1. '2.)2. 
O,llHaK0 2 OKa3biBaeTCH 1 'ITO npOH3n8JJ.8HH8 Q~C.••J) "- -A +t" n 9TOii 

OO.TlaCTll yrJIOB H3M8fJSI8TCSI JJ.OBOllbHO CHJibHO. 3TO nbJHy)KJJ.aeT IIpH Ollp0JJ.8.TI81!HH 

KOHCTaUTbl 1 . nn60 HCI10.Tlb30BaTb ~ (~) B O'I8Hb Y3KOM liHTepBa.Tie Yf"JIOB oom;-
0.. = 180o /2 I I 3 I. 6 6 3ll N . nu o paTh JJ..TJH anannTnqecKoro npoJJ.O.TJ}KeHI1H necbMa 

/4/ 
cno>I<Hble Bblpa)lC8HHH • Bee aTo HBK.TIBJlbiBaeT }KecTK!Ie orpaHH'I8HHH Ha TO'IIIOCTI: 

aKcnepnMeHTa.'lbllb!X JJ.aHHbiX. Bo3MO}KH0 2 'ITO HMeHHO B CI11IY· sToro o6cTOHTe.TibCTBll 

IIpHM8H8HHe M8TOJJ.a l.fy K aKciiepHM8HT8.TlbHbiM JJ.BHHblM 0~ c..S') B WHpOKOM 

/423/ ~'1. 
HHTepnane aHeprnfi oT 90 JJ.O 630 Man ' ' ~:taeT JlJIH ::> 3Ha'IenuH 1 HecKO!IbKO 

M8HbWH8 1 'I8M B8'lll'tHH8 '1 '2. = 0,081 IIO.TIY'IBHHBS! 113 Ollb!TOB IIO :J"r-p -pacceH-

HHIOa B To )l<e npeMSI U3necTH0 1 'ITO JJ.BHHbie no I p-p /-pacceSJHHIO KaK npn B!>I-

/5/ /6/ . 
coKilX. aHeprnSJx /300 Man/ 1 TaK H 11 npn HH3KHX xopowo y .'lonneTnopHIOT 

3H8'I8HHIO 12. = 0,08. 

l. 
CneJJ.yeT yKa3aTb TaK)l<e, 'ITO Be.TIH'IHHbi ~ Ill 

1 II OJIY'IOHHblO M8TOJJ.OM l.fy 

na JJ.aHHb!X o pacceSJHHI1 "nnepe.n" I 0° ~ 9- <. 9 0° I 11 "Ha3aJJ." /90~ ~ .C::. 180° I ..... . 

OYJlYT 3aMOTHO OT.Tlll'IaTbCSI JJ.PYI"' OT JJ.pyra. qTO 118f"KO YBHJJ.8Tb 1 HanpHMep, 8CJII1 

B3S!Tb 6"' tlf (~) I npH 9H.eprHH 90 Man
17 I • npH 9TOH 9HOpl"'HH, KaK H3BecT-

Ho, 0 'W\f (~) CHMM8TpH"'Ha OTHOCliTO.TlbHO ~ =90° r a Bbi'IOTbl 8Mlllll1TY JJ.bl 

?. 'Z. A '1. 4 '2. 1. 
paCC8SIHHS! B TO'IKaX /::::.::,-}'A H <...lo :. k.,; +l'-' OT.TJH'IBIOTCSI B ;lBa pa3a. 3Ty pa3-

HHUY a nenH"'uHax f L ,no-nHJJ.HMOMY, TPY JlHO o6oHCHHTb TO.TlbKO own6KaMn aKcnepH

MeHTa. npuMepHO TaKaS! }1(8 CIITyauuSJ It npn 9HeprHH 630 Man. 

YKaaaHnwe o6cToHTenbCTBa 3acTannnn Hac nponecTn o6pa6oTKy ncex H3BecT-

HbiX B H8CTOS!W08 npeMSJ JJ.BHHblX no ll\.,.pl-pacceSIHHIO npn 3II8pl"'HSIX 90, }80-400. 
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H 630 j\\ :;,/2/, 131 c uenbiD orrpeneneHnH KOHCTaHTbl 'Jt: -MesoH-nyKnoHnoro 

B38HMO!lBHCTBHH C yqeTOM o60MX ITO.TIIDCOB B !lBHCTBHTB.TlbHOfi 'laCTH BMIT.TIUTY!lhl 

In.-~ 1-pacceHHMH lcrrpaBa H cneBa OT rpa:HMU cpH3U'l ecKoA o6nacTH I 0 

·MeTO!l. o6pa6oTKH 3KCITBpHMBHTanbHb!X naHHblX 

Ecmr yqec.Tb, 'ITO B nei1cTBIITB.TlbHOA 'laCTH aMnmrTynhi It'\..""~ I -paccenHHH 

"- 'l. 'Z. "2.. · J. ,,... 2. a, 11 I 
cyuleCTByroT rronmca rrpu ~ = - }'..\ H ~ .:. "'\ ......,. + ~ , To nnc):lC!Jepeu-

uilanbHOe CB'lBH!IB Q ~ (~) B 3TOM IIHTBpBaJle II3MBHBHIIfi 1:::.2 
MO:iKBT 6b!Tb 

~peacTaBneHo B Bnne: 

$-) - n '2. r: i . . ..:L- l ...9l:.. a.~ i~~.. h,.. 

6~C _Q,.oc U..Xo-X)'l. + ~o~X)2J + Xo-X. + X
0

+X ;- Q" X 
t\~o 

Ill 

X~i•k1; ~=Co~~; ~=~ ::> a.,J.o.,,a._,,~n-
2K 1 

.:. neorrpeneneHHble K09cpcpiiUIIBHTblo npu 9TOM pnn 2:.. 0"' X"" non>l:en CXO!li!TbC5l 

ObiCTpo, TaK KaK ocTanbHbre oco6ennocTH 0~ (~) "'HaxonHTCH nocTaTO'lHO ;:wne

KO oT IIHTepecyrowero Hac HHTepBana-X
0 
~ X ~ )< 0

181
• 3aMeTHM, 'ITO I!HLlBKc 

Y\,W\"-" B 11 I ·,He COBnanaeT C y !lBOBHHbiM MBKCHMB.TlbHbiM MOMBHTOM "2 tmq~, 
Ecnn pasno:;(IITb rrepBbiB Tp!I 'lliBHa B pnn no cTerieHilM X , To MO>KHO y6ennTbc:.:r, 

'ITO npii SHeprunx 90 MsB II BbiWB "2l mc..x " B HBCKOllbKO pas nonmno npeBbi-

WBTb f'\ n·,(L'l'. 

¢OpMyna 11 I MOX<BT 6b!Tb liBPKO ITOllY'lBHa, BCJlH BOCUO.Tib30BBTbCH pa3l!O>Ke-

.HHBM O""f (.~) B pnn llopaHa B6nii3H To;:_eK X ::'±.X 0 · o CnenyeT 3aMe-

TiiTi:. TaK>Ke, 'ITo nono6HaSI X<~ 3asncnMocTb 'o"f (~J nonyqaeTcH TaK)!(e c no-

. . _16 91 
MOlllbiD !lllCrrepCHOHHb!X COOTHOWBH!III t o 

B npennonoX(eHnii, qTo B6nn3n TO'lBK X= ± Xo pacceHune xopowo onnchr-

, , _, _ ,.,.., _ Ill I . 
BBB TCH Ol'HOMB30HHOH nnarpaMMOH y..oBliHMaHa TO'lHBB UO.TIIDCHbiM 'l.TIBHOM 1 

conep)!{BWHMCH B 3ToA nnarpaMMel, KoscpcpnuuenT Cl1 MO)!(BT ObiTb BbipaX(eH , 

qepe3 KOHCTBHTY t-
2. m'~:t" 

Q t e, :. ,-k'I_(_K-~ 4-M1.) 
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I"Ll9 "':' Maeea HYKliOHa. 

Bbipa>r<eun:e 1 6bmo n:erronbaonauo ann arrpoKen:M'auuu aKerrepuMcHTa.TlbllbiX 

aaHIIbiX rrpn: auepi"HHX 90, 380-400
171

, 630
121 

Mas. KoaqlcfnruuciiThT CL orrpcne-

liHliHeh M9TO_qOM H8HM9HbWHX KB8Llp8TOB • ..QnH 9TOI"O HeKa.TieH M!Uil!MyM 

HHSI 

4-W\.l'(\t-G'(Xt)J
2
+l6u- ()~j:z.. 

~ 

n~>rpa'l<c-

121 

I"Ll9 6~ - pae•IeTHOe 3H8'19HH9 ITOliHOI"O ee'leHHH, Q e..)r. - 9KerrepHM9HT8llbi!OO 

3H8'19HH9 ITOliHOI"O ee'!eHHSI, 'a.\. . - 9Ke.IT?pHMCHT8llbH09 3H8'19HHe §""{) ($-)' 

6'(Xt)- rrepeH~pMHpOBllHHb!C pae•I~THbJe 3H8'19HUH 0 "'P ( ~) , \N- Be,e, 

o(Xi.)= N.~.-9'~(.5-~);Ni<. Hop~br, e KOTOpb!~U rrpe.ucT8B.TieHbi . .[{8H,H1?Ie qT.llCJ!b

HbiX orrbiTOB. BaeaeuHe HOpM oKaaanoeb ueo6xoaHMhiM BcneaeTBH~, TOI"o, ·'ITO H3-

MepeHus:.C"'f(,9-) npoaoas:Tes: B ·OTHoeuTeJibHhrx ennunuax. Mo)l<uo rroi<a3aTb
1101 , 

'ITO rrpu aToM, eenu e uopMaMH N 1c:_ o6pamaTbeH KaK e .aorro.TIHHT~.TibHhTMH rrapaM~-r
paMH, nee Bbipa>KeHHH AliH Oll.iH60K B eTai-I.llapTHOH ~ T9XHHKe MeTOllll H8HMC!lb.WUX 

xl 
KB8.llp8TOB ITOliY'Ill!OTCH 8BTOM8TU'IeeiOI rrpaBH.TlbHb!MH 

KoaqJCj:JHUHCHT Q 1 1 ITO.TIY'ICHHb!H MHHHMII38UHCH cpopMbl 121, 6yaeT CO.llep>I<llT& 

B ee6e nero 9KerrepHMCHT8llbHyro HHcpopMBUHID OTHOeHTC.TibHO DC.T!H'IliHW BW'ICTOB 

B nomoeax aMrrnuTy.llhi rrpu "::. ± X 0 11 rrpn: yenonuu, 'ITO ua Koacpcj:muuenTLI 

HC H8JIO>l<9HO HHK8KHX TeopeTH'IeeKHX eBSI3CH, Ee.TlH 6h! TaKUe eBH3H 6Ll.I1H H3B.eeT

Hbi, TO HX eliC.llOB8liO 6b! yqeeTb, yeJIOlliHUB_eOOTBeTeTBCHHO Bhlpfi:>I<CHHC /1/, 

npH .o6pa60TKC HeiTOllb30B8liHCb eneayiOll.IHC BCJIH'IHHhl ITOJIHb!X e0'1CHHH 

-27 2 
=178,3_1-2/.10 eM 

=13~,_i1,31• 10,::-2'reM
2 

=128,±4,5/. 1o-_27
eM

2 

E., =90 Mas
171 

E"-=380-400 Man
171 

E~ 630Ma/
21

• 

VIa eoo6pamenne yao6eTBa auaqeuus: ee'IEiuuu n 121 uopMuponanueb TaKHM 

o6pa3oM, 'IT06hi KoacpcpHUHeuT a,, B /1 I 6hm paseu j-lf . Cue~eMa ypanHeuHi1 

ans: onpeaeneuHH Q.. pewanacb ua aneKTpouuo-e'leTIIoii MaWHHe MCTO.llOM rroene

.llOBaTenbHhiX npn:6nH>Keun:ii. '-I11eno KoacpcpuuuenToB Cl..., B Bbipa)l<euuuf II I ilmi 

xl · 
npH 9TOM ITpC.lliTOli8I"8CTeH, 'ITO OTHOeHTCJibHh!C OWH6KH HOpM MllJibl, 
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0 "'1(9-) BbiUIIpa.rJOCb TllKH!\1 ot3pa:lOM 1 'lTOOiol 11p11 IIOJJO >I.;IIT<'Ilh!IOM (1.
1 llllll.ll :V'I-

Ill JJM oopa30M .Y- lOII.rtiJT !IOpiiTb K piiTOpH 10 raycca. 

no COOUpllii.;OHIHIM 1 II:JJI(l,I\OtiHiolM. HH>I<0 1 ·0hlllll llpOD0.'lOIII•I TaK,i\0 pac<IOTiol J(O:-)(Jl-

cPHilH9HTOB npu qliiKCHpOfllliiHOM 3Hll 110HHII Q.1::; t 4 "'0,0084. 

p 0 3 y Jl b T ll T J,J 

HaA.o.eHHble B9.'ll-f'l1Hllol K03c}l(!JifUUOHTOl\ npJJDO/lOIII·l n Tllfl.IJIIUI~ I. Hllii{O. 1\ c:~no

•'xax yKa38Qbl UH!llpb1 1 ·nOKS3blll8101UUO KaK ClfllbHO .ll8HIIhlii K0~)1Jllf1111liiOilT a, Knpp<'rJII• 

pOB8H CO BC9MH OCT8-'IbHioiMU. npuBCJlCHHhiC t!laKTOpl•l Knppo.rt~JUIIII YKIFlhlrltliOT 110 

'cKOJlbKO p83 yMeHbllJHTCSI .llliCIICpCUSI ll8HIJOro KO::Irl)<fliiiUIOIITll a, 1 «'C'III (tiiii\CIIpo-
/ . . . 

B81'b 3H8lf9HHSI BC9X OCTllJiblll•IX: 'B T80Jlllll(~ 2 llpHO<''lOIIhl ·unpMhl OTlli'JlhllloiX 11:1-

MepenuA. . 
. 2. 

HailaeHHble _3HalfOHIHI .f. no rtaHIJJ,JM ORbiTOB' npu sncpr!HIX 90, :~R0-400 u 

830 j\'\ 38 COCTBBJlSIIOT 0,06 ±_01006t 0,065:!:_0,007 ll 0,044±_0,012 I COOTB«<TCTI\1'11110 0 II 

B npeaenaX OUJHOOK Ollb!T00 1 no-BHJllfMOMy 1 Y!lORilOTOOpliT •.f!b!IO cnr.rJQCYIOTC~l 1tpyr 

c apyroM. K co,({aJieHHI01 3Jill'IHT_enbiiJ.Io /ocoooHno n uncJJn·tHnM CJI.Y~Itl£'1 ou•ut>Jm 

3KCUepUM9HTB If HCOOXOJllfMOCTb CU.UB8Tb OTJlO!lbllloJO OTHOCifTPJibllhiO Jf:ll\tnpPIJIISI 

ClJJlbHO 38TpyJlHSIIOT pCUIOHUO IIOCTaO.fJ<!HHOii 3llJl8'1H• .lJ.nHO fl TOM 1 'ITO 1\0:0H!H\llflllfOI!TI,I 

ClL. CHJlbHO KOppelllipOB81Jbl -Jlpyr C !lPYrOM 0 3To llpiiHOJliiT K TOMy 1 'ITO C ,VBO!lH'IO

HUeM K03<}Jq1HJ.tlJCHTOB pe3KO B03p8CT810T HX KoppOJISiltHU U OWIIUI<II, II 1\C!II'flCTI\110 · 

3TOrO Opll CyW.eCTB,YIOUteli. TO'IIJOCTH 3KC110p!1M~HTQ BOCbMll Tpy !l 110 .YCTlll!OfiiiTh lltlli

BbiCUJYIO cTenenb X a Obtpa >1\oHuu 1. B To x.;o npoMfl •mcno 'l.!lnnon 11 L Cl""X"' 
It "" aaMeTHo anusreT ua nenu•Iuny nepnoro KO:')(fJcimuuouT~ a., ::. ~ . Bo::~Mo>t<no, 

. L'l. 
HM9HHO •3TO nplfBOJlHT K TOMY 1 lJTO IIOJly'IOHHhW 3118'1PIJHSI -,l OT.IIIf'llliOTC~I OT' 1\P.IJH-

lflfHbl 0,08, LlllSI npOBOpKH Toro, HaCKOilbKO paCCMOTpnnu•-:o 31\CIIOplfMOIITtl.llhllt.IP 'lllli-

L'J. -
HbJe •• Y aoBJieTBOpSIIOT an~'IOHUIO J = 0,08 6h1Jto nponoJlOIIO oupo[lOJJonuo Ko:-H!•r!•nrtu-

.eHT~nO.l., Q.~ ,-a~"npU rlll-f~CUpOBllHIIOM :3Hll'IOIIIIH a,= 1-""'6,4 • 10-:)' • 

x/ 
HanpuMep, ec.•m UMOOTCfl TOHbKO JlBll napaMeTpa 1 ll 1\0:·Hilt!llllli!OIIT lfX 

xoppensruuH ~ paBCH 95%, TO .:PaKTop KopponmtlJH k:. C ..J__ '::. ~0 
... ~'l. 
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I-!aiiLlCHHbJe rrpU STOM KO::lcpqJifUHCI!Tbl a.. , cpaKTOphl fiX Knppt'IHTUHH H IIOpM!ol 11p11-

B8Ll8Hbl B Ta6nHue 3 n 4. CooTneTcTnyromno Kpnnr.w 1IOKl1::11111hl na puc. 1. 

nony<IeHHbiC pC3 ynb,T8Tbl fJOKl13 bltl/1 lOT 7 'ITO COI3p0Mc.HJII hi<' 8K CIIOp!IM C>IIT/1 f!bll lo!P 

naHHbre rro paccemmro neilTpouoB rrpoTonaMII npn anoprrnrx 90, .180-400 11 6:10 iV\ ::~n 

D npeneJiaX OLLJH60K OITb!TOB HC IIpOTHBOpe<IaT 31Ia 110HHIO 

'2. 
nyKnonHoro n3aUMOLlcticTmHr 1 =0,08 IKo9c\lC\llfUHCHTJ.r 

KOIICTaHTI>! ~ -MO:lOII-

M ~ 1/ - "" . Ho">'o:. 
yj3 CpaBHOHifH K09rJ)(tJIHU!CHITOB .a., 1 Q.2.. 1 a 3 C OCTllJIGIII>IMH TIIILlHO, <[TOo 

•Inenbi, nMerouwe oco6cnnocTb npn ~ = ± X 0 , Jl.BIOT nccGMll MaJIJ.Til moian 11 

ce•renne pacceHIIIHI. B cnny ::>Toro o6cTOHTenbcTna !lJlll 6onoc cTporoii nponnpKu 

cnpaoe:.unrnocTu n~>rpa)f(CIJHH 1 nn11 -S~(.Q-), no-rmnnMoMy, Kpaiine ll<n.rwTo.JTb!IC. 

3Hll'!HT8JlbHOC yneJIH'lC!IHC TO'!HOCTH 8KCIJCpliMOHT/1JlbHblX LHl!IHI>IX. 
Cl> 

Llnll BbHICHCHU5! nonpoca 0 TOM, npu KllKHX HMCHIIO Yl"f!BX C.TlCLlYOT B nep!lyro 

o•repel.lb H£1p811liiD/1Tb TO'!IIOCTb 8KC110pHM<}liT[l.Tihllh!X LlllH!I h!X, 'IT06!>J !!Y'TUIC OllpOnc-

. . 
Jll!Tb IH'lHCTaHTy 7 6 biJIO npo DC /l8HO cpa BIIC'HHC KOpHJlOpo D 0! ll HOOK LlJl II CJ!Y'HHl, 

Korna (). 1 BKJiro•w.rrocG n 110 BK.II!O'WJ10Cb B •ruc.rro napbHpyeMhiX rHJ.paM0Tpon. Ofinac11. 

yrnoB 1 D KOTOpblX KOpll!lOphl OllllfOOK B 8THX llBYX CJIY'Il11IX pa3JI!fllll!OTCI1 11£11!fio.J!00 

c}-
-) lll1H(io.ne8 l1KTHBIIO; Kp1IB1111 .3[l0Cb I!OK113llllll Cll.llbl!0 1 y•raCTBYIOT B onpC/lC.llCHHH 

na puc. nynKTnpnoA nnuneA. 

CncnyeT oGpaTHTb BHIIMI111H0. IW To, 'ITO 'IaCTb JUH1lcpepoH!lllfl.Jlb!IOro cr"!P!!Irll, 

-.c.--+_ \/0 
KOTOpaH HC COJtCplhHT OC06CHHOCT0i\ 11pU I' ,.. , XOpOUIO OIIIIChll\t10.TCII 

cpaDHHT8JlbHO H80011bllllfM 'IHC.f!OM IIO.JlJIIIOMOB JlCihllll!lpa. ~)To, Kl1K liflM T<tlii<0.TCI1, 

MOtl<eT o6ner•rv.Tb cpa3onr.rii n11a.nH::J I n.-f' 1- pacceminH. 

AaTophi npH3HaTeJibllb! npoll1 • .H.<\.CMopOJlHHCKoMy 11 npoclJ. rlonTc>Kopno ::Ja 

HHTCpecuoe o6cyiKHen~w po3ynbTaToB H necbMa 6naronapHhi H.H.KyxTHH?ii ::Ja 

ITOM 01-llb B pa60TC. 

PyKonHcb n'ocTynuna n H3/lllTC'JlbCKIIii OTHCll 

9 MMT 1960 rona. 
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PHc. 1. 3aBHCHMOCTb nHcpcpepeHuHanbHbiX cetteHHH oT yrna pacceSIHHst. 

1 - E"' =eo171 , 2- E~ = 38o-4oo
171

, 3- E"'" ==e3o
121

• 
1.. . 

KpHBble paccTJHTaHhl npH ~ =0,08, nyHKTHpHbie yTJaCTKH KpHBbiX 

COOTBeTCTByroT o6naCTH yrnoB, B KOTOpOfi anSI 6onee TO'tHOro 

onpeneneHHSI~;enaTenbHO yBenH'IHTb TO'tHOCTb :9KCnepHMeHTa. 
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