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CHCTeMW c6opa AaHHWX C MHOronposono4HWX nponop4HOHanbHWX 
KaMep BKn~4a~T s ce6R perHcTpHpy~~Y~ annapaTypy, pacnonarae
My~ HenocpeACTBeHHO Ha KaMepa x , H annapaTypy ynpasneHHR C4H
TWBaHHeM perHCTpHpyeMoA HH$OpMa4HH, KOTopaR pa3Me~aeTCR B 
KpeATax KAMAK, YAaneHHWX OT KaMep Ha pacCTORHHe AO 50 M H 60-
nee. AnR ynpo~eHHR nHHHH CBR3H MemAY perHCTPHPY~~eA annapaTy
poA H annapaTypoA ynpasneHHR npeAn04THTenbHWM OKa3~BaeTCR HC
nonb30BaHHe nocneAOBaTenbHoro cnoco6a C4HTbtBaHHR HH$QpMa-
4HH /1,2 ,5/ . 3TO HaKnaAbtBaeT mecTKHe Tpe6oBaHHR Ha CHHXpOHH3a-
4H~ pa6oT~ H 6wCTPOAeAcTBHe YCTPOHCTB C4HTWBaHHR. CoKpa~eHHe 
061,eMa o6pa6aTbtBaeMOA B 3BM HH$OpMa4HH AOCTHraeTCR HCnOnb30Ba
HHeM pa3nH4HWX npHeMOB KOAHPOBaHHR. 

OnHC~BaeMoe YCTPOHCTBO ynpasneHHR C4HTWBaHHeM npeACTaBnReT 
co6oA 6noK KAMAK /6YC - n/, npeAHa3Ha4eHHbtA AnR npHeMa H Ko
AHPOBa HHR HH$OpMa4HH c 2048 KaHanoB perHCTpa4HH AaHHWX c npo
no p4HOHanbHblX KaMep . KaK noKa3aHO Ha pHC . 1 , 6noK ynpasneHHR 
C4 HTbtBaH HeM HMe e T ABa He3aBHCHMblX BXOAa, A 1 H A2, K KamAOMy 
H3 KOTOp~x nOAKn~4aeTCR CBOR rpynna KaHanos perHCTpa4HH, rPl 
H rP2. 4Hcno Ka Hanoa s KamAOA rpynne MomeT 6btTb n~6biM, HO He 
6onee 1024 . 
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YcTpOHCTBO 06ecne411eaeT ABa pe>K11Ma C41-1TblBaHl1.8 AaHHblX: HOp
ManbHblH 1-1 MynbTHnneKCHblH. 

8 HOpManbHOM pelKHMe /HP/ C41-1TblBaHHe npOl13BOAHTC.8 CHa4ana 
co eceH rpynnbl KaHanoe per1-1cTpa41111 fPl /p1-1c.l/, noAKnJ04eHHblX 
KO BXOAY A 1 , 3aTeM C rpynnbl Ka Hanoa r P2, l10Af(nl04eHHblX KO exo
AY AZ. TaKHM o6pa30M o6ecne4HBaeTc.R cneAYJO~a.R nocneAOBaTenb
HOCTb aApecoe AaHHblX Ha BXOAaX Al 1-1 AZ. 

BxoA Al ➔ aApeca 0+1023, 
BxoA AZ:.+ aApeca 1024+2047. 
nocKOnbKy KOHCTPYK41-1.8 per11cTp1-1py10~eH 3neKTpOHl1Kl-1, pacnona

raeMOH Ha KaMepe, He no3eon.ReT nony4HTb war C4HTb1BaHH.R MeHee 
4 MM, TO AJl.8 o6ecne4eHl-1.8 B03MOlKHOCTl-1 C41-1TblBaHHR AaHHblX B non
HOM COOTBeTCTBl-11-1 C AeHCTBl1TenbHblM pacnono>KeH1-1eM nposonoK Ha 
KaMepe /2 MM/ npeAYCMOTpeH cne41-1anbHblH, TaK Ha3bJBaeMblH MynbTH
nneKCHblH pelKHM pa60Tbl /HP/. ,lln.R 3TOro see npoeonOKl1 Ha KaMepe 
060eA11H.RIOTC.R s ABe rpynnbl, fPl 1-1 fPla /p1-1c.l/, TaK, 4TO nocne
AOBaTenbHOCTb aApecoB AaHHblX npeACTaBn.ReTC.R B Bl1Ae 

BxoA A 1 ➔ aApeca 0+2046 /4eTHbre/, 
BxoA AZ ➔ aApeca 1+2047 /He4eTHble/. 

C411TbJBaH11e HH(IJOpMa41-11-1 npol13BOA11TC.8 OAHOspeMeHHO no BXOAaM A 1 
1-1 AZ. ,(lanee c1-1rHanbI C 3Tl-1X BXOAOB KOMMYTl1PYIOTC.8 TaKl1M o6pa30M, 
4TO AaHHble C ABYX coceAHHX J<aHanos per1-1cTpa4111-1 06pa6aTb1BalOTC.R 
1-1 KOA11PYIOTC.8 noo4epeAHO 3a OAHH TaKT reHepaTopa ycTpOHCTBa yn
pasneHl1.R. 11cnonb3yeMblH np11H41-1n KOA11POBaHH.8 KOOPAl1HaT aaKnJ04a
eTC.8 B onpeAeneH111-1 aApeca cpa6oTaswero KaHana per11cTpa4111-1, np11 
3TOM aBTOMaTH4eCK11 BblAen.ReTC.R aApec qeHTpa KOOPAHHaTbl np11 He
CKOnbKHX, OAHOspeMeHHO cpa60TaBw1-1x KaHanax,' TaK Ha3b1saeMblH aA
pec 4eHTpa KnacTepa. finoK ynpasneHH.R /6YC~n / 06ecne41-1saeT 
KOAl1POBaH1-1e KOOPA11HaTbl C Ml1H11MaJ!bHOH AJ11-1HOH KnacTepa 1 KaHan 
1-1 MaKc11ManbHOH An11HOH KnacTepa 15 KaHanos. 

<llyHK4110HanbHa.R CXeMa (IJopMHPOBa~l1.R KOOpAl1HaT YCTpOHCTBa yn
pasneHl-1.8 npeACTasneHa Ha p1-1c. 2 •. Oco6eHHOCTblO AaHHOH cxeMbl .RB
n.ReTC.R 1-1cnonb30BaHHe TaKTOBC>r<> reHepaTopa 11MnynbCOB fCl-1 C AHa
na30HOM 4aCTOT /20-10-5/ Hf4, KOTOPblH TaKTHoyeT see AeHCTBl-1.8 
6YC- n no C41-1TblBaHHIO, KOA11POBaHHIO 1-1 3an11c1-1 B '6y(IJepHylO naM.RTb 
l1H(IJOpMa4111-1 0 KOOPAHHaTaX 4aCTl-14bl• 

BblCOKHe Tpe6osaHH.8 K. Cl-1HXpOHl13a4111-1 pa60Tbl per1-1cTp1-1py10~eH 
11 C411TblBaJO~eH annapaTYPbl pean11ay10TC.8 nyTeM 11cnonb30BaHH.8 ABYX 

nocneAOBaTenbHOCTeH 11MnynbCOB TaKTOBOro reHepaTopa. 
Cl-11, Cl-12 - CAB11r0BbIe 1-1MnynbcbI, nocbInaeMbIe 1,13 6YC-Il s CAB11-

roewe per~cTpbl KapT per1-1cTpa41111, 
c11-1, c11-2 - CABHrOBble 11MnynbCbl B03BpaTa, npoweAwHe no BCeMy 

l-1H(IJOpMa41-10HHOMY TpaKTY 1-1 CTpo611py10~1-1e AaHHble 
~BX 1, ,(IBX 2 Ha BXOAaX AZ 1-1 Al 6YC-n. 

4acTOTa CABl1rOBblX HMnynbCOB CH B HOpManbHOM pe>K1-1Me pa60Tbl 
/HP/ cocTaBn.ReT 5 Hf4, a MynbTHnneKCHOM /MP/ - 2,5 Mf4. ,(In.A 
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Puc.2. ~YHKQHOHaJibHa.R cxeMa ~OPMHPOBaTen.R KOOPAHHaT 
ycTpoiicTBa ynpaBnenH.R /BYC-ll/. 

11CKnl04eHl-1.8 noTepb none3HOH 11H(IJOpMa41111 BblXOA CABl1rOBblX, 11Mnynb~ 
COB Cl-11 _1-1 Cl-12 B nHHl1IO CB.8311 6noK11pyeTC.8 'Ha speM.R, Heo6XOAl1MOe 
AJ1.R 3an11c11 c(IJopM11posaHHOH KOOpA11HaTbI s 6y(IJepHy10 naM.RTb. Ha •, 
3T~ >Ke speM.R 6noK1-1pyeTC.8 npOXOX<AeH11e AaHHblX / J:I BblX/ Ha BXOA 
(IJOpM11poBaTeJ1.R KOOPA11HaT. ,lln.R coxpaHeHl,1.8 611TOB AaH,HblX ,ABHlKY~l1XC.R 
B n11Hl1l1 CB.8311 B MOMeHT 3TOH 6nOKl-1POBKl-1, B cxeMy 6YC-n BKnJ0-
4eHa 6b1CTPOAeHCTB,YIO~a.R nocneAOBaTenbH.a.R perncTposasi naM.RTb Pn. 
.(laHHble C KaMep Ha 'BXOA naM.RTl1 nocTynalOT. C MYJlbTHnneKcopa_ M 
.CHHXPOHHO C cw 1 ' c11- 2. no Mepe riocneAOBaTenbHOro 3ano.nHeH11.R 
pen1cTpa Pnl 11H(IJopMa41-1.R 11a ..iero napannenbHO nepeHoc1-1TC.R s Pnz, 
OTKyAa HeMeAJleHHO Ha411HaeTC.8 ee nocneAOBaTenbHblH BblBOA C 4ac
TOTOH 10 Mf4, · a i-o speM.R KaK .B Pnl npOAOn>KaJOT, nocTynaTb. Aa~
Hble C MynbTl1nneKcopa M: 11cnonb30BaH11e 6onee. BblCOKOH 4acTOTbl 
CAB11ra 11H(IJOpMa41-111 a Pn2 noaeon.ReT .aaeepw11Tb ace AeHCTBl-1.R no 
np11eM/, a..ia11113y 11 KOA11poSaH1-110 AaHHblX o npeAblAY~eM co6b1T1111 ·e 
KaMe'pe AO nocTynneHH.8 AaHH,blX O cneAYIOuieM C06blrn~ 1-1 rapaHrnpy
eT HaAelKHOCTb pa60Tbl naM.RTl1 Pn no coxpaHeH11IO /cnaceH1110/ 611TOB 
AaHHblX, HaX0~.8~11XC.R B J111H·l-1.11 CB.831-1 B MOMeHT 6nOKl1pOBKl-1 (IJopM11-
poBaTen.R KOOPA11HaT. 
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KoA11py10~11e 4en11 6110Ka ynpaeneH11R COAepmaT /p11c.2/: 
- C4.AAP - 12-pa3PRAHblH c4eT411K aApeca, nepec4HTbraal0~11H 411cno 

'11MnynbCOB TaKTOBOro reHepaTopa, CAB11ra10~11x AaHHble 
,Q BhlX 113 Pn2; cOAepm11Moe C4 ,AAP• cooTeeTcTeyeT 
HOMepy npOBOJ1O4K11 KaMepbl; 

- ,QK - 4-pa3pRAHblH C4eT411K An11Hbl KJlacTepa, nepeC411Tb1Bal0-
~11H 411CJ1O nOAPRA cpa60Taew11x npoBOJ1O4eK KaMepbl; 

- P.AAP• - 12-pa3pRAHblH perncTp aApeca 4eHTpa KnacTepa, co
Aepma~11H a.qpE:C Ha4ana KJlaCTepa. AOC411TaHH_blH. AO 
ero 4eHTpa. 

np11 nony4eH1111 c KaMepbl c11rHana .Q8b1x· =1 cxeMbl 4>opM11poea- · 
Hl1R Ha4ana KnacTepa /HK/ Bb1pa6aTb1ea10T c11rHa11 3arpy3K11 Ha4anb
Horo aApeca 113 c4eT411Ka aApeca e P.AAP 11 c11rHan Ha4ana pa6o
Tbl C\.leT411Ka Anl1Hbl' KnacTepa / ,QK/. Ec1111 nocneAY~l1e c11rHaJ1bl TaK
me paeHbl eA11H114e, C4eT411K ,QK nepec411TbleaeT 11x, a CHrHanbl AO
C4eTa aA'peca AO 4eHTpa KnacTepa 6epyTCR C BblXOAa AeJ111TeJ1R Ha 
A Ba /: 2/. Ec1111 c11eAYIO~l1H c11rHaJ1 C KaMepbl pa eeH HYJllO. CXeMbl 
4>opM11poeaHl1R KOHi.la KnacTEipa KK 6110K11py10T npoxomAeH11e Cl-1, .Q BbIX 
11 Bblpa6aTblBalOT c11rHa11 CTP, C11HXPOHl13HpoeaHHblH • C 4aCTOTOH TaKTo
eoro reHepaTopa 11 cTpo611py10~11H COAepm11Moe ,QK 11 P,AAP e 6y4>ep
HYIO naMRTb. 

B pe3ynbTaTe pa6oTbl 6YC-IT <1>opM11pyeTcR 15-pa3PRAHOe 11H$op
Ma411OHHoe cnoeo, cOAepm11Moe KOToporo ecTb KoopA11HaTa npoxomAe
Hl1R 4aCTl-11.,lbl, <l>opMilT 11H$OpMa411OHHOrO CJlOBa KOOPA11HaTbl npeACTae
JleH Ha p11c.3. Pa3PRAbl 1-11 COAepmaT aApec 4eHTpa KJlaCTepa, 
pa3PRAb173-T6 - Anl1HY KnacTepa. np11 o6pa60TKe l1H$OpMa41111 C Ka
Mep Ha 38M npl13HaKOM KOOPA11HaTbl RBnReTCR 11HeHyneeaR 1111H<l>OpMal.,ll1R 
B pa3PRAaX 13-16. B npeACTaeneHHOM Bl1Ae KOOPA11HaTbl 3anOMl1Ha10T
CR B 6y4>epHOH naMRTH' 6YC-n, opraHl130BaHHOH KaK 32 16-pa3PRA-- / . 
HblX cnoea. 

Ha p11c.4 npeAcTaeneHa 4>y°HK41-10HaJ1bHaR cxeMa opraH113a41111 4e-· 
neH ynpae11eH11R C411Tb1e'aH11eM OT 38M, a TaKme 4eneH BHewHero yn
pae11eH11R, J.13 p11cyHKa B11AHO, . 4TO OKOHL1aH11e 3an11c1.1 KOOPA11HaT B 

I 
6y<1>epHylO naMRTb npO11CXOA11T n1160 ~o CHrHaJly nep~nOJ1HeHl1R, f!1160 
no c11rHaJ1y KOHi.la C411Tb1BaHl1R l1H$OpMa41111 C 2048 npoBOJlOK KaMepbl. 
B nocneAHeM c11y4ae aHa1111311py10~11e 4en11 <1>opM11poeaTeJ1R KOOPA11HaT 
Bblpa6aTblBalOT c11rHaJ1 KOHi.la C411Tb1Bi:IHl1R C AaHHOH KaMepbl. TaK Ha-
3blBaeMblH pa3AeJ111TeJ1bHblH 611T . Po BX • no KOTOpOMy B nepBblH pa3-
PRA 6y<1>epHoH naMRTl1 3an11cbleaeTcR eA11H114a .- 1-1 ~- cny4ae nepenon
HeH11R naMRTl1, H B c11y4ae OKOH4aHl1R C411Tbl,aHl1R C KaMepbl Ha 
DA'I·AWAY ab1pa6aTb1eaeTcR c11rHa11'· LAM 14 H 6110K11pyeTcR reHe
paTop TaKTOBblX 11Mnynbcoe Ha see epeMR nepeAa411 e 38M COAepm11-
Moro 6Y<I>. 

C411TblBaH11e B 38M BblnOflHReTCR no KOMaHAe .F2 B pem11Me 6n04HOH 
nepeAa411 ,qaHHblX C 11cnOJ1b30BaH11eM KOHTpOJlR no Q/3/. C411Tblea
H11e B 38M npeKpa~aeTCR 111160 np11 OTCYTCTBl111 c11rHa11a Q=1, n1160 
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PHc.4. ~YHKQHOHaJibHan cxeMa Qenefi ynpaBneHHn BYC-11. 

np11 nORBJleHl111 Ha BblXO,qe nepeoro pa3PRAa 6Y<I> c11rHana /P6 BblX =1 /. 
3TOT c11rHa11 HCnOJlb3yeTCR AJlR nepeAa411 B 38M TaK Ha3blBaeMoro 
"Hyneeoro" cnoea, KoTopoe cnym11T pa3AeJ111TeJ1bHblM e Macc11eax 
AaHHblX, nony4aeMblX 38M C pa3Jll14HblX KaMep. PBebIX= I 11cnOJ1b-
3yeTCR TaKme AnR np11ee,qeH11R ecex 4eneH 6YC- Il e cocTORH11e ro
TOBHOCTl1 K np11eMY cneAYIO~ero C06b1Tl1R. 6noK-CXeMa anropHTMa yn
paeneHl1R C411Tb1BaHl1eM l1H$OpMa41111 np11BeAeHa Ha-p11c.5. 

np11Ha,q11emHOCTb Macc11ea AaHHblX K KOHKpeTHOMY 6YC-TI e c11c
TeMe C411TblBaH11R, T.e. K KOHKpeTHOH KaMepe, onpeAeJlReTCR np11 
noMO~l1 MapKepHOrO CJlOBa,'KoTopoe 4>opM11pyeTCR B 6YC-TI 11 nepe
AaeTCR B 38M BCRKl1H pa3 B Ha4ane C411Tb1BaHl1R l1H$OpMa41111 113 6y
<1>epHOH naMRTl1. npl13HaKOM MapKepHoro cnoea RBJlReTCR Ha1111411e 
Hyne11 e pa3pR,qax 13-16. Pa3pRAbl 1-6 co,qepmaT KOA HOMepa 6YC-Il, 
KOTOpOMY np11Ha,qnem11i- cne,qyl0~11ti ,qa11ee MaCCl.18 ,qaHHblX. TaK11M o6-
pa3oM, <t>opMaT Macc11ea ,qaHHblX, C411TaHHblti B naMRTb 38M C nponop
l.,l11OHaJlbHblX KaMep C nOMO~blO ycTpOtiCTBa 6YC-Il, npe,qcTaBJ1ReTCR 
B B11Ae, noKa3aHHOM Ha p11c.6. 
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Pttc.5. BnoK~cxeMa anropHTMa ynpaBne
Hirn C'l:HTbiBalilleM: 

.q ... ~ • 

I'eHepal{WillAH 

· no BHeWHeMy c1-1rHa11y 11CTapT 11 '.BbIno11-
H.ReTC.R c6poc acei:i C1,1CTeMbl C41-1TblBaHl-1.R, 
BKJ1ID4a.R annapaTypy per1-1cTpa41,11,1 Ha Ka
Mepe, aarpyaKa KaHa11oe.per1-1cTpa41,111, 
i-1H$OpMa41,1ei:i c KaMep, BKJ1ID4ei-i1-1e rei-ie
paTopa TaKTOBblX 1-1MnyJ1bCOB rcw '·1,1 . Tpi-1r

. repa Ha~ana npeo6paaoedH1-1.R :Hn •. BK11ID
__ ...__ 4'eH1-1e npeo6pa3oBaHl-1.R MO~HO 11POl-13Bec'rn 

0 

: KU,r~" 
C't_U1'1,/6aHUR 

no' KOMaH,qe .Fl 7 OT 3BM. 
no OKOH4aHl-11,1 npeo6pa·aoBaHl,1.R 6YC.,-n 

. ' ., , ' 

Bb1pa6aTblBaeT BHewHl-iH c1-1rHa11 yn·pae11e-
H1-1.R 11 CTon''. 8HeWHl-1H ''C6poc'' BblnOJlH.R'." 
eT e 6YC-Il <l>YHK41-11,1, aHa11or1-14Hble '· 

. .•. . . A 

CTaH,q'apTHblM Z , C 1,1 F9. B ycTpOHCTBe 
npe,qyct-:tOTpeHbl CTaH,qapTHble KOMaH,qbl 

ynpae11eH1-1.R cocTO.RHl-1eM c1-1rHa11a '"LAM" Ha DATA WAY /F8, ' 
Fto , F24 , F26 /, a TaK>Ke npoeepKa .. cocTO.RH11R ,ycTpoi:ic:TBa B 4e-

110M no KOMaH,qe F27. B nocne,qHeM c11y4ae, ecni-t :Q-=1, B 6YC- n 
1,1,qeT npeo6paaoeaH1-1e, .ec111-1 Q = 0. npeo6pa'aoeaH1-1e aa1<0H4eHo. 

,l\Jl.R BblnOJ1HeH,l,1R TeCTOBblX onepa41,1i:i no 'npoeep!(e pa60Tbl 6YC-Il 
1,1 ecei:i_ c1-1cTeMbl e . 4e110M 1,1cno11bayeTC.R cTaH,qapii4a.R KOMi'IH,qa F16, 
no KOTopoi:i e c,qeHr~BblH. perncTp'·Ha KaMepe no w1-1He W1 aan1-1cbI-
eaeTC.R aaee,qOMO ·1,1'3eecTHblH KO,q. npi.1 nocne,qyID~eM C41-1TbiBaHl-111 npo
eep.ReTC.R COOTBeTCTB1-1e aan1-1caHHOro 1-1 np04HTaHHoro KO,qOB. 

no KOMaH,qe F25 MO>KeT 6b1Tb l-13MeHeH Ha o6paTHblH KO,q i,1H<)>op-
Ma41,11,1 C BblXO,qa MYJlbTHnJleKcopa M. 3TO 1,1cnoJ1b3YeTC.R TaK>Ke B Tec
TOBblX onepa41-1.Rx · ,qJl.R 3KOHOMHH naM.RTl,1 3BM~ 

lt6p ~ 11p 
)( )(' )(X:X' )C X 

I 1 • u , __ =··- Ar- Hy11e&,e eto8o 

8..11Hg_ 
1r,,ac-r.pa 

Pttc.6. ~OpMaT gaHHbIX, nony'l:aeMbIX c nponopQHOHaJibHbIX 
KaMep B naMHTH ·3BM. -
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Pttc.7. 3aBHCHMOCTb 3qiqieKTHBHOCTH OT Hanpn~eHHH Ha 
TpeXKOOpAffHaTHOH nponopQHOHa.JlbHOH KaMepe. 

YcTpOHCTBO 6YC-n HCnblTaHO 1,1 aany~eHO B onblTHYID 3KCn11yaTa-
41,1ID Ha 1,13Mep1-1TeJ1bHOM CTeH,qe OT,qena HOBblX MeTOAOB ycKopeHl-1.R 
OHRH. ~cnblTaHl-1.R npoeo,q1,1111-1cb c TpexKoop,q1-1HaTHOH nponop~1-10Ha11b
HOH KaMepoi:i, l-1MeID~eH 192 KaHana Ha OAHY nJlOCKOCTb. B Ka-
4eCTBe 1,1CT04Hl,1Ka 1,13Jly4eHl-1.R 1,1cnOJ1b30BaJ1C.R 1U6Ru. Ha pi,,ic.7 
npe,qcTaBJleHa Kp1-1Ba.R 3<)><)>eKTl-1BHOCTl,1 pa60Tbl KaMepbl, CH.RTa.R np1,1 
noMO~l,1- 6YC-·Il. ,l\Jl.R cpaaHeHl-1.R np1,1ee,qeHa KpHBa.R 3cJ)<)>eKTl-1BHOCTl,1 
pa60Tbl 3TOH KaMepbl B Ci-1CTeMe C41-1TblBaHl-1.R LeCroy/1/. 

YcTpoi:icTBO abin011HeHo B a1,1,qe cTaH,qapTHoro 6110Ka·KAMAK ,qeoi:i

HOH WHPl-1Hbl C OAHOH MOHTa>KHOH flJlaTOH. 
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