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MeTO,n; rr -COBirn,n;emnt C CYMMHpOB3Im0M aMIIJmTy,n; COBna.n;aIOllu,IX 
HMIIY~bCOB (M0TO,n; CAC~), pa3BHTN:0: B ~adopaTopHH aeaTpqHII0:0: 
~H3m<H OJ/lffi1: )J,Jlfl HCC~e,n;oBamnt pa3pfl)tKH KOMII8YH.n;-COCTOflmnl fl.n;ep 
[I], B036YJM80MliX IIpH 38XB8T8 H01lTpoHOB . (p08Kl\HSI (n,2r)), 
ue.n;aBHO npm.1e11eH Tamr.e H )J,Jlfl H3yqeimfl pacna.n;a pa)tPioaKTKBHoro 

170 · · 
Sl.n;pa .. · Lu (2]. . . . 

MeTO)J; COCTOHT B Bli)J;eJiemm .ItBYXKB3HTOBHX K8CK8.D;OB C 
O)tPIH8KOB0:0: cyMMapH0:0: SHeprae:0:, T.e. K8CK8)J;OB M0lKJU' · .ItBYMSI 
auepre~eCKHMH COCTOflimflMR fl.D;p8 (B p88Kl\HH: (n,2r) , O)J;HO l'I3 

HHX - KOMII8YH.n;-COCTOSIIme). ~Mepeime Cil0KTpoB_ y-.nyqeit, 
COCT8MflJOOUD( T8KH0.K8CK8}tl:l, Il03B0~8T, onpe.n;eJIHTb TIOJIOJK8Ime 
npoMelRyToqHHx ( a B c.nyqae pa)tPioaKTKBHoro . pacrra.n;a H 
HCXO~X) ypoBue:0: H.n;p8 H o)tH03H8"1JHO pa3M0lll.8Tb. r.-rrepeXO}tl:l B 
cxelile pacrra.n;a •. 

Crroco6 BHqHTamrn lloua, co3.n;aBaeMOro HMIJ.Y~CaMH 
KOMIITOHOBCKHX pacnpe,IteJiemnt, OIIHC8H B:P86oTe [3]. «oa COCTO~ 

H3 .ttBYX KOMIIOH0HTOB: 
t).HenpepHBHoe pacnp&,n;eJieime; 
2) pacnpe,n;eJieime B.Bw,D;B CTpYKTYP H3.Tp~X IIHKOB, O.Itf,fil H3 

KOTOpHX , HMeeT IIOJIODT0~HY10. )tl38 - 0Tpm\8T8~HYIO (B o6m.e • .t 
CJIYqae) 8MIIJillTy.n;y. IIpHpo.n;a STHX CTpYKTYP 6y,n;eT paCCMOTp8H8 
HHJKe •. 

IIepBUA .KOMIIOH8HT BH"IIHT88TCH IIOJIHOCTbID. BTopoa 
IIpHMBHH8M8.R B[3] M0TO,ItHK8 HCKJIIIRHTb H3 CII8KTp8 H8 II03B0~8T. 
M8JKJtY, TeM·". YK838mme ·CTpYKTYPH·-38TpY.n;H.RIOT ana.mra CII0KTp8 · H B 
onpe.n;eJieHHHX yCJioBHHX MOryT:, 6HTh rrp:rmsrm 3a HCCJiem,ewe. 
K8CK8}tl:l. C .n;pyrolt CTOpoHH, . · T8K · K8K 8TH CTpYKTYPLI 
pacrroJiaramcH B ~PBHI.\Ida~HHX cneKTpax CJlY"ll8!mliM oapa30M, 
Olm MOryT norJIOlll8TbHCTHHHH8 .mm:rm:. MCK8Z8HH.R Cll8KTpoB pacTyT 



C YM0HblleimeM CYMM8PHO:ta: :mepI'lffl UCCJiem,eMHX K8CK8.I{OB Es T8K, 
qTo rrpH Q-Er~I MaB, r.I{e Q - aHeprIDI pacrra.I{a, R8Mepemu1 

CT8HOBSITCSI H0B03MOJKBHMH:. · 
B H8CTOSIII{01t paOOTe OIIHC8H crroco6, II03BOJISI~ HCKJIIOqHTh 

H BTopoa KOMIIOHBHT !loHa. 
PaOOT8 1IpOBB.I{BH8 rrpH RCCJI0.I{OB8HHH CJIO:moro pacrra.I{a 

170L~ ... 170Yb, B KOTOpoM IIpOSIBJISIIOTCSI OoJiee 600 r-rrepexo.I{OB. Ha 

pzc.I IIOK838H CITBKTp CYMM 3H8"G:Bffil0: BHeprRH .IJ;BYXKB8HTOBh1X 

K8CK8.I{OB p8CII8){8 1?0 Lu. KaJK){OMY IIRKY H8 STOM pucyHKe (a 

MHOPRB R3 illlX - CJIOJKBHB, COCTOSIT R3 Hepa3pernemmx IIRKOB, 

COOTBBTCTBY~ 0JIH3KHM 3H8"G:0HHSIM SHeprRH BepxilllX ypoBHett, C 

KOTopux :H.m'T K8CK8)thl) COOTBBTCTBye•r ~peHI.UI8JlhHHi, CIIB_K'rp -

CIISKTp r-Jiy-qea; COCT8BJISl]00\1ilX · .IJ;BYXKB8HTOBli0 · K8CK8)thl C 

O){ml8KOB01t cyMMapHO:tl SHepruea ~ p8BHO£i: 3H0prRH ){8HIIOro . IIRK8 
CYfliM. )lJifl I7,0Lu IIQJIYqeHO 70 · T8KHX CIIBKTpoB~-· . Ha· ·puc.4a 

1Ipm30){0H O.I{lm R3 illlX • ,It.JISI CJMM8pHO:ta: SHBprRH: Es'=2732 KaB. 
CIDAMeTp:i,rniue . . OTHOClff8JlbHO; ' cepe)tmlll CIIBKTp8 ' IIRKH norrapHO 

COOTBBTCTBYffl' p83J!HqHl,U,FK8CKa.I{8M. 

PacCMOTpRM rrpliipom, YKa38HHHX !loHOBiil CTpYKTYP R·" cnoco6 

RX BlflHT8HIDI. 
'Ha p:r.m.2 YCJIOBHO R306paEeHH · -)U38 IIRK8 CAC11I 

· paccMaTpHBaeMWt-HaMH IIRK' -· _.;i .. · 11 _ mm. ooJih111ea aHeprRH ":· j ... 

paCIIOJIOESHHHe Ha KOMIITOHOBCKOM pacrrpe.I{eJieHHH, KOTopoe ){80T 

~rrpepUBmtlt !loHOBllfl: CIIBKTp CYMM~ -Hy:maSI H8M HH!lopMal.\IDI 0 
_ ' K8CK8,ll8X CO,ll0pml'fvfl 'B IIRK0 i, B yqacTKe· · Ha)( IlYHKTHpoM, IlO,ll 

,. 
1Hmll ' - ' !loH; . 'KOTOp1i1a HY:KIJO /Bl,lq0CTh. ~eJIHM )1;80 

(38illTpBXOB8HHH0) IIOJIOCl,I 110 oOe _CTOpoHH:IIRKa, CYMM8 IIIRpRH 

KOTOpliX paBH8 IIIRpmIB yqacTKa IPJH8 ITO)( IIRKOM. CrreKTp8JlhHHA 
' COCT8B 38lliTpRXOB8HBHX yqaCTKOB 1Ip8KTR1IBCKH T8KO!a:. Ee, .. · K8~ H 

. IPJH8 ITO.it JIHHHea~ IloaTOMY . BlflHT8HHe 38lliTpHXOB8HHHX·' ~qacTKOB 

8KBHB8JI0HTHO BlflHTamm IPJH8 ~-- 9TO. rrpe,ltIIqJIOJESHHe orrpaB)thlB80TCSI, 
:e::Ha p:e:c~4 BIQVIO, qTo· ocb, a6cI01cc conna)laeT c HYJISM no 

, '·op,llHH8T0 •. 

0,llHaKo ·BlQVIll MB:oroq:e:CJieHHHe 
. ·_ .. OTJIHq8]1JJt0'.8CSI no !lopMe OT r-JIRHH:ta:. 

IIOSICHSIBT puc.3. 

... ,- 2 

CTpYKTYpb1, CYJlt0CTB0HHO 
•· !IOSIBJIBHHB. 3THX CTpYKTYP 
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Plilc.I.CneKTp 8MIIJIRTY.It COBII8.Il;8JIIIUll HMIJ.Y.lThCOB )tJlil pacna,na 
170Lu-+J:7□Yb. CTpBJIK8Mlil 0003HaqeHll yqacTKR CIIBKTp8, ,ItJm 

KOTOpHX IIOCTpOBHH ,ttml$:lpBIII0!8JThHllB CIIBKTpb1 K8CK8,ItOB: 
l)Ea=2732 KaB (pRC.4), 2)Ea=2498 KaB (pac.5) H 3)yq8CTOK 
CIIBKTpa CACM 2430-2443 KaB (pRC.6). 

N77 

ca 

Es 
Plilc.2.CxeMafflll8CK08 H300palE8HR8 yqacTKa CII8KTp8 CACM C 

.mnme:ll i, ,ItJm KOTOpo:ll DpoH3BO,ltWrCff BwmT8HR8 (lx>Ha, R j -

.mnmel: oo.m,mel: aHeprm1. 
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PHc.3.Ilpffq:HHH B03ffilIKHOBeHHR H cnocoo BHqHT8ffillfl (Jx)HOBHX 

CTPYRTYP B ~ctxl)epeffiUi8JibHHX cneK_TP8X yy-COBil8.I{eHID1. 

Ha yqacTKe j H30dpaEeHH .I(Be y-~ O,ItfIOro H3 K8CK8,l{OB, 

BXO,ItmqliIX B ImR CYMM j. IlyHKTHpOM YCJIOBHO Odo3HaqeHH 

KOMIITOHOBCKHe pacnpe){eJieffilIH )µ!ff aTKX .I(Byx ~- IlpH 

JCT8HOBRe ){eTeKTOpoB H8 CYMMY Ej perKCTPHpYIDTCH, ecTeCTB8HHO, . s 
TOJihKO YK83aHHHe .I(Ba :rm:Ka nomoro. norJiomeffilIH, pacnoJio:ateHHHe 
cm.tMeTPffqHO oTHocwreJibHO Ej/2. JllOOue cyMMU 3HaqeHIDt aHeprKH 

s . 
yqaCTKOB KOMilTOHOBCKKX ·, pacnpe){eJie~ MeHbme , qeM 3HaqeHKe E~, 

H He perKCTPHpYJDTCH. (Mli OCT8H8BJIHB8. :_eMCH )tJIH npm,1epa JIHmb H8 .. . 
0,ItfIOM H3 MHOrHX K8CK8.I{OB ImR8)j). IlpH, YCT8HOBR8 perKCTP81.Uffl 

Ha CYMMY E!<E!, Kpo".4e >'i perHCTp81.Uffl .• nap y-.J!HHIDt, 
cooTBeTCTBYJIIlf0X:aHeprimE1

, MOryT periHCTPHpoB8ThCH, HanpHMep, 
s '• 

coBna){f!HHR. , r:-.JU,IHmll .. E2 ._ c yqacTK_?M. k2 . ~oMIIToIIo~?Roro 

pacnpe.zteJIBHHR_ OT _.n:mnm Er, paCII?JIOJKt3HHHM CID.4M8Tplflli0 _ ~¥,. • --~2 
OTHOCHT8~HO aHeprKH E112. B BTOM c~ae.MU no.nyqwmOH (BCJIH s •· '--; .......... , ... · 
CqH'f8Tb, qTo HenpepHBHHI (Jx)H BHqTeH) R8PTHHY, H300pa:ateHHYJ[) H8 

4 

~' 

fl 

.·) 

r 

yqacTKe I • .lJmnrn E2, 8CT8CTB8HHO, OCT88TCR H8 CBOeM MeCTe 

(R8R HBO Bcex IlOCJI8.l{Y1[1llRX onepaJ.lIDIX). 
IlpH YCT8HOBR0 BOpoT (pHc.2) CJieBa OT ImR8 CYMM i (a) 

BHp8388MH8 H3 ROMllTOHOBCROro pacnpe.zteJieHHR yqaCTOR CM8CTRTCH 

BJIBBO. OH Oy.ztBT HMBTb !JopMY IIpRMOyro~HHR8 B.I(BOe MeHbmet:l 

IDHp:HHH. IlpH BTOM IIOJI03t0ffill8 ~ E2 He H3MeffilITCfl, 8 ee 

~oma.ztb YMBHbIDHTCH B.I(BOe. 
AHaJIOrffqHHa pe3y~T8T HM00M H )tJIH IIp8BOro yqacTKa (b). B 

aTOM c~ae BHpe3aeMUR H3 ROMilTOHOBCKoro pacnpe,1teJieffi1IH 

yqacTOK CMeCTRTCH BIIp8B0. 
Pe3yJibT8T BHqHTaffilIH (Jx)Ha ){8eTCH H8 

CTPYRTypa, IlO,l{OOHHe ROTOpo:A: BH)tHH 

yqacTKe 4. 

Ha pac.4a. 
CJieBa -

CnpaBa 
npoHCXO){HT nomoe ~BHqwraffille r-~. IIOCKO~KY OH8 He 

CMemaeTCH~ 8TOT cnocoo BHq:HT8ffillfl (Jx)Ha HCIIOJib30B8JICH BO BC8X 
,,-

padoTax, BHnomeHHHX MBTO.I{OM CACVI. 

Bee .I{8JibHe8n!He nporte.I{YpH (5-II) Il03BOJIHIDT H308BHTbCfl OT 

CTPYRTYPH ( 4) • 
By.zteM Cq:HT8Tb yqacTOK "8" pHc.2 actxl)BKTOM, 8 yqacTOK "C" 

(T8KO:A: me IDHp:HHH).;...(JoHOM. Pe3y~T8T onepaium, 8H8JIOrKqHOt:l 

BHlll8H3JIOlK8HHO:A:, 8CTb tIMrypa yqacTR8 7, C.I(BHHYT8fl BJI8BO OT 

ItBHTp8 Ha IlIHpmIY "8". COOTB8TCTB8HHO pe3y~T8T MR (Jx)HOBOI'O 

yqacTKa "b" .n;aH B IlOJIOCe IO. ITOJIY'll8HH8fl '1Jm'ypa C.I(BID{yT8 
BIIp8B0 OT lt8HTpa Ha IDlipID{y "'b". 

JierRO BH,It8Tb, qTo, 0C.Jm: C,I{BID{yTb @ll'YPY 7 BIIp8B0 H8 "8", 

a @ll'ypy IO BJI8B0 H8 "b" H CJIOlRHTb HX, TO IlOJIY'l!HM @ll'YPY II , 
TOllt,ll0CTB8ffiIYIO OCHOBH~:A: ¢Hrype 4 - pe3yJibT8TY HCilOJib3YeMOro 
panee cnocoda BHqHTaHHR (Jx)Ha. Ec.1m: Tenepb: H3 "4" BHqecTb 

"II", IIOJIY'l!HM HOJib (yqacTOR 12). TaKHM odp830M, M81ll81Wl8fl H8M 
@ll'yp8 liC'll8388T. 

CMemeffilll) @ll'YP 7 H IO COOTBBTCTBYBT C.I{BHr Bcea IDK8Jlli 

.ztml4op8HI.\H8~Horo CilBRTP8 H8 COOTB8TCTBY1Wl08 q:HCJIO K8H8JIOB. 
Pelll8JOO!IDA 00CTORT8JibCTBOM flBJIH8TCfl TO, qTo Ha yqacTKax 7 H IO 
r-JIHHHH E2 OTCYTCTBye_T. Ec.Jm: OH OH8 He 0HJI8 3apaHee BH-g:TeHa, 
(K8K Ha yqacTK8X 2;3), TO npoH30ID8JI Ou C.I(BHr r-.nmnm B p83HHX 

H8IIp8BJI8HHRX •. B pe3yJibT8Te OCT8JICH OH (Jx)H, CBfl38HHIDl C caMOa 
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PHc.4.CneK-rp y - .nyg:ea )tByxKB8HTOBHX K8CK8,ItOB, 
COOTB0TCTBYDitHX-InmY 2732 KSBB Cil0KTp0 CACJII (p:ac.I): 8)IlOCJI0 

paHee RCilOJib8Y0MOro cnocooa BwmT8IDISI !IX>Ha; O)IlOCJI0 HOBOrO 

cnocoOa BwmTamm !IX>Ra. CTp0JIK8MR IlOK838BH - H8lil00JI88 

mIT0HCHBBH0 !IX>HOBH0 CTpYKTypH. 

6 

' 

1) 

J 

r..:.mnme:0: ll rrpe,ItcTaBJiflJOOU{A:.lIB ce6H CTJ)YKTYPY, 8H8JIO~ 4, 

HO Ha IlpOTHBOilOJIOEHOM yq:acTKB crreKTpa. 

HMBHHO IT08TOMY H8Jlb3H Ilp0ll3B8CTR ,ItO BwmTaHRH (4) C)U3m' 

(p'.)Ha (2) BrrpaBO, a (foHa (3) BJIBBO. 

MH rrpoBeJrn: yKa3amrue orrepal\lffl )tJIH -rpex yq:acTKOB KpllB0:0: 

cneKTpa cyMM, yKa3amrux CTpeJIKaMR Ha p:ac.I. 

Ha pnc.4a rroKa3~H .I(0ll$apefilUiaJlbHJ:flt CIT8KTp )tJIH ITRKa 
cyMP.mpHoff: 8H8prllll 2732_K3B. B 3TOM CJ!y-qae (foR BWIBTaJICH paRee 

llCil0Jlb3Y8MblM CITOCOOOM- (IT03Hl.\IDI I-4 Ra p:ac.3). KpoMe 

oqeBH:,IUIHX .rnm:ll0: KaCK8,ItOB, CHMM~:J>WIBHX OTHOCllTBJlbRO ~eRTpa, 

HCHO BH:,IUIH IS (foROBHX' CTJ)YKTYP-
,' IlOCJle -rrpoB8){8Hll.R orrepallIDt · (5-!2) Mhl ITOJIY'IlIJIR CITBKTp 

pu:c. 46. Bee (foHOBH8 C'fPYKTYPH irnqe3Jrn: ITOJIHOCTbID. 
Ta w.e CllTya~H HpKO )t8MORCTpnpyeTCH pRc.5a · 11 6, Ra 

KOTOpHX IlpllB8,It8H ,ItH:(fxfepeHI.UiaJlbHJ:flt CITBKTP )tJIH cyMMapH0:£1 JIIDnm 

2498 K8B. ("2" Ha p:ac.I) \OOHOBa.R CTJ)YKTypa p:ac.5a Ha p:ac.50 

.rnrn:Bll)tllpOBaHa ITOJIHOCTbID. 

Oco6eHHO BrreqaTJIHIOOU™ HBJ!fl8TCH yqacTOK crreKTpa CYMM B 

:m1TepBaJ1e 2430-2443 K8B. l'I3 PRC. I ( "3" ) BH,ItHO, "t!TO Ha 8TOM 

yqacTKe H8T ITRKa CACM, HBT HllKaKllX K8CKa,ItOB. Ha p:ac.6a Mhl 

,It8:0:CTBllT8JlbHO Bll,IUiM TOJlbKO OOJ!ee 25 (foHOBHX CTJ)YKTYP-
9TO ITOHHTRO, ITOCKOJlbKY r-.nmnm, ,Ita:JOOtll8 COBITa,ItemIH B 

K8CK8){8X C OOJlblliID.m: 3HaqeHRHMR E, MOryT C03){8B8Tb YK838HHHe 
s 

CTPYKTYPH ll Ha KOMIITOHOBCKllX y-qacTKax. O-qmneRmnt Cll8KTp, Re 

CO)tBJ)JKantd KaCKa,ItOB, ,naeTC.R Ha p:ac.66. 

0CT8lllltll:0:CH pa36poc ToqeK Ha' pRc.4, 5, 6 (b) HOCHT 

CTaTRCT:aqeCKa:0: xapaKTep. ECT0CTB8HHO, 8TOT pa36poc HBCKOJlbKO 

YBBJIIDmBaeTC.R, "t!TO IlpOllCXO)tH:T B pe3yJlbTaTe BTOporo BwmTaHRH 

(foRa B CTporOM COOTB8TCTBIDI C 38KOHaMH: CT8TRCTRKll. 

YKa3amru:0: pa36poc ToqeK MOJKeT 61:lTb YM8Hhlli8H, HarrpIDAep, 

YB8J!Rq8Hll8M Bp8M8Hll lIBMepeHll:0: Will 8'1$3KTHBHOCTR )t8T8KTOpoB, a 

(foHOBHe CTJ)YKTYPH Re MOryT OHTb JIHKBZ,ItHpOBaBH ffilq8M, KpoM8 
OITHC8HHOro HaMH: YCJIOEH0HHOro'cnocoOa BwmTaHRH (foHa. 

Pa3YM00TCH, YK838HHH0 (foHOBH0 CTJ)YKTYPH T,JHTIITtmq)ym'CH 
TaIOE0 R r-.mmwIMR TllIT8 E1, HO B IlpOTllBOITOJIOJmOI -qacTR 
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. crrewrpa • CymecTBeHHO TO, qTo MR Jll1KBH,It8J..Um JieBHX li rrpaBHX 
lfoHOBHX CTJlYKTyp HeO6XO,IUIM C).tBliI' lliK8JI B O)UIY H TY ~e CTOpDHY 
JVIH o6eitIX qacTeA crreKTJla. 

He Bee y-.mmm{ K3 crreKTJ)8 j MOryT o6p83OBHB8Tb lfoHOBHe 
CTJlYKTypH B crreKTJ)8X i MeHbmea cyMMapHoa SHeprHH. MMeJOTCR 
SHepre~8CKHe orpa~emrn, KOTOpHe MOlKHO 38IIHC8Tb CJI8.nYIOOU™ 
o6pa3OM: 

i i 
)tJIH Er: Es - E2 + ~2 <Er< Es/2 

i i i j 
)tJIH E2: Es - Er+ ~r < E2 < Es ,IIpH Es- Es/2 > Er - ~r 

. i . . 
H EJ/2 < E2 < E IIpH Ei - EJ/2 < Er - ~r-s 6 S S 

3.n;eCb' ~r H ~2 - ~8CTKH, CBOOO,D;HHe OT KOMIITOHOBCKBX 
pacrrpe,n;eJiemtlt )VIH .nmmR: Er H E2 COOTB8TCTB8HHO. 

B 3aKJIXReHHe oTMeTHM, qTo yKa3aHHHA ycJioJKHemrutt crroco6 
BWIHT8Imfl lfoHa IIpH liCCJie,D;OBamm CJIO:KHHX cxeM y-pacrra.n;a 
IIO3BOJIHT HCKJIXRHTb JIO>KHLl8 K8CK8.IV,1 B Cil8KTJl8X H IIpo.1.tBHHYTbCR B 
CTOpoHY M8HblliltIX 3Haqemtlt cyMMapHoa SHeprlili K8CK8,D;OB. 

KoHeqHo, B rro.n;o6HHX HCCJI8,D;OBamrnx ~JI8T8JibHO IIpHM8HHTb 
,D;8T8KTOpH OOJiblliOA S(f$:lKTHBHOCTH C 8HTllliOMilTOHOBCKHMH 
YCTpoACTB8M11. O)Ul8KO IlOJIHOCTbID HCKJIXRHTb KOMilTOHOBCKli8 
pacrrpe,D;BJI8HHH H8BO3MOJKHO, H paCCMOTpemrua M8TO.I{ BHqHT8HHR 
lloHa 6y.n;eT HM8Tb 3HaqeHHe H B STOM CJIYqae, OCO68HHO 

cymecTBeHHoe IIpH H3yqeHHH CJI86HX K8CK8,D;OB. 
MoJKHo aa.n;e.siTbCH ,_ - qTo paccMOTpBHHYID MeTo,n;m<y y.n;acTCR 

npm.i8HHTb H B ,D;pyritIX p83HOBB.JOIOCTRX M8TO,D;8 yy-coBna.n;emnt. 

.ABTOpli 6Jiaro.n;apHH rrpcxll. K.H.I'poMOBY 38 IIOJI83HH8 

,D;HCKYCCD. 
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