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B JIa60paTOplm JOJ;epHHX pe~ owrn co~ aBTOMaTHaRpOBaH

HaR: CHCTeMa R~'j0JIfl III ynpaBJIemm asoxponaoro IJ;HKJI0'I:P0H8 Y-400 

(ACKY Y-4(0) I, / na dase MmCponponeCCOpOB R amrapaTYPll KAMAK. 
O,ttImM aa OCHOBHllX YSJIOB ItHRJI0'I:POHa, HaB60JIee CJIOEHHM B ynpaB

JIeH:m:l,RBJIJIeTCJI ,nyroBoA HCTO'tlHmt MHoroaapJI.ItHHX HOHOB C;3O,Itl'peB~ lj; 
HHM RaTO,ItOM H RaTO,ItHllM paCIIWIeHHeM paõoxero BemeCTB8. 3,4, rrpe,It 

~, 

.1	 CTaBJI.ffDIItd, c T01DtH spesaa aBTOMaTlISaIJ;HB yrrpaBJIi3~, HeJIHHe:lbml 

MElOrOCBJISHllI c';t'OxacTKtIecRd 06'DeRT c .n;pe:tlfílY1olllm.m BO BpeMeHH X8

paKTepHCTHKaMH. HCTO'qHHK MHorosapSI,ItHliX HOHOB (tIM3H) orrpe,IteJIReT 

rrpo.n;OJDItHTeJThHOCT:D HerrpepllBHoro ,b6.1.JY1leHIDI {bHsR-qecRHX MmIleHeA H 

MaRCHMa1ThHYJ) mITeHCHBHOCT:D J:IY1IK8. YCRopemmx HOHOB. C neJIDIl no

JIY'qeHHH Sa,ItaHHOA HHTeHCRBHOCTIII TORa llY'qR8 THXeHHX HOHOB H ee 

craõanaaanaa npa MaKCHMaJIDHOM cpoxe CJ!Y'K6I:l l1MSM paspaõoraaa Mmt

porrponeCCOpHaH no.n;CHCTeMa KOH'I:P0JIfl napaMe'I:PoB H aBTOMaTR'qeCKOrO 

ynpaBJIeHRH peDMOM pa60TI:l HCTO-qHHKa (ACKY IDA3H), BXO.n;HIItaJI B 

COCTaB CHCTeMI:l ACKY Y-400 (pHC. I). 
06'DeKT ynpaBJIewm. ftM~ H CHCTeMa ero 9JIeRTpOIIHTaHWl cxeaa

TR'qeCICH npe,ItCTaBJIeHll aa pRC. 2. PaspJÍ.ztHaa KaMepa HCTO'lJHHRa (3) 
p8sMemeHa B neHTpe aasopa 3JIeKTP0Mal'HHTa I.J;KRJIOTpOHa. KaTO,It (2) 
HM3H rronorpeaaarca nOTOROM 8JIeItTpoHoB c IDITH (I)" npe.n;cT8BJImOrqeit 

c0601 BcnoMOraTeJIDmdl zaron IIp.fiMoro HaRaJIa, IrnTaIOIqRACJl OT BllIIpJl

MHTeJIH (9). SJIeRTpOHf:l YCKOpeHll HanpmKeHHeM BllrrpIDimTeJDI nonorpe
sa (10). IIpIlI rroaaxe B pa3pJOJ;HYD KaMepy 6aJIJIacTHoro rasa H B~ 

-qeHHH Bmrpm.mTeJIJI 1JYrR (11) a8JKKI'aeTCJl paspan, Hanycx rasa pe

ryJIHpyeTCJI HI'OJI:D~aTI:lM BeHTRJIeM' .ztHCTa~OHHO. C RaTO.n;OM (2) aiIeIt 

TpH-qeCRH coenasea 0'I:PaJItaTeJI1J (6). B paãone 8MlICCHOHHOit llleJIH (5) 
lOOH pasMellleH pacIIWIJleMlrlt 3JIeKTpO,It (4), co.nep~.it paõoxee Be

aecrao, Ilonaxa aa 3JIeRTpO,It (4) OTpHn8TeJIDHOrO noremraana OT Bll 

rrp~TeJIf.[ (7) npHBO,ItBT R K8TO,ItH0MY pacrrsnemm MaTepHaJIa :3JIeK~O

,lta; pacnsaeaase "iIaCTRnH HOHHSYDTCJl B paspane, Pery.1IHpOBKoA Ha

npHZeHHH BllITpHMHTeJIJI (7) R nOJIOEeHHJl 8JIeR'I:P0,lt~ OC~eCTBnfleTCJl 

OIlTHMaJI:DHaH nonaxa ROHHaHpyeMoro pacosero Belll~c~a. Pa60Ta l1M3H 
B HMUyJIDCHOM peXHMe C1fHXPOHHO c BllCOKo-qacTO~ reHepaTOpOM 

umtJIOTpOH8 OCyn(eCTBJIJleTeJI c nOMOIq:DD KJIlO'q8 (8), ynpaBnfleMOrO 6JIo

~OM (12). 
BllXO,ltHOA napaserp 11M3H (TOR MHorOsapH,IUiHX :aOHOB) orrpens

JIJIeTCJl peOMoM pa66TH RCTO'tlIDIRa., 3aBHCHIItH.M OT TaKHX OCHOBHIlX 
I' 

I ~ ,J	 napaaerpoa, K8K 'rOR 'HaKaJIa HHTH, TOK R aanpaxeaae rronorpesa Ra

rona, paCXO,It' 6aJI.JIaCTHOro rasa, TOK II nanpaaeaae ,1JYI'H, TOR H 

Db1lt,\lt~hnújhÚ~ ~mcnrryr I 
g~~J9nhrJK f:U:c.'1~liDna»~!ã , 

6t1SJr~'!~-;T!=f-t A 
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PHC. 1. CTpYKTYPa aETOMaTRSHpOBaHHO:U: CnCTeMH KOHTpOJlff 
R ynpaBJIeHIDI ~OTpOHa Y-400 (ACKY Y-4(0). 

PHC. 2. CxeMa acro-nraxa MHorosapHJtHHX BOHOB B CRCTem 
ero 3~eKTpOrrHTaHRa. 
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HaIIpJDKeHHe paCIIJ1JI.fIeMOrO anexrpona, Kax OTMe'tIaJIOC:& BHIIle, HM3M 
OT~aeTCH CTOXaCTH'tIHOCT.bD H ~e~M XapaKTep:eCTBR BO BpeMeHH. 
CTOxaCTH'tIHOCT:& orrpe,neJlffeTCH ITpHCYTCTBHeM paSHoro po,na rrOMex H 
CJ.TY'lIa:Ihm.x epaxTOpOB B CYI.JJ:Y eJ!HsHKo-TeXIUftIeCKRX YMOBd paóOTbI 
HM3M: HeYCTO:U:tnmoCT.b ).{yI'OBoro paspana, c.JIYliamme HapymeHlDl 
BaxyyMa, rrp060H Me~ ImT:&D HaKaJIa H KaTO,nOM n r.n. JWe~ xa
paarepacraa onpenenaerca, H8llpHMep, YTOJIlI{eHHeM HHTH HaKaJI8 aa 
C'tIeT OC8!t,IteHIDI acnapeaaoro MaTepnaJIa zarona, paCIIWIeImeM KaTO
,na n pa6o'tIero .3~eKTpo,na, a TaXEe llpncYTcTBHeM HecTa~oHapHHX 

<ImYKTYa~:U:. 

PerY~OBKa peXRMa MMSM npOHSBO~TCH Bap:&:epoBaHHeM mecm 
napaaerpoa: HanpmKeIUrlt HCTO'tIHmtOB IIHTaHIDI HHTR naxana, nonorps
Ba KaTo,na, A)1I'H, paClIHJIJIeMOrO 3~eRTpo,na, nOJIO;JKeHHH HrJIH BeHTR
Jlff nanycza rasa R rrOJIO;JKeHIDI paCIlHJIHeMOrO anexrpona, IIOMHMO MOX
HOCTlI PY'tIHoro BllBo,na ID.13H B sa,n;aHHH:U: pe;JKHM, nOJI02iteHHe ycyry6M
eTCH HerrOBTopHeMOCT.bD XapaKTepHCTHK rroc~e rrepe60pKH lICTO~. 

KpOMe TOro, aeo6xo,n:H;Mo rmTHBaT:& pon 6aJIJIaCTHOro rasa B CBORCT
Ba MaTepHaJIa paCITHRReMOrO 3JIeRTpo,na. 

IIplI coananaa ACU :HM3H nocaenosaTeJI.bHO pemanrca ne sana
'tDiI: 

LABTOMaTl1'tIeCROe YIIpaBJIeHHe napaaerpaaa HCTOlffiHKa npa .BBO,n~ 

ero B pa6o'tlHi pe2itKM H CTaÓBJInSauHH XapaKTepHCTHK BaTOM 
pelWMe. 

2.	 OrrTHMaJI:&HOe yrrpaBJIeIme IffiTeHCRBHOCT:&lD rr.yqKa lIOHOB. 
B HacTO~ee BpeMff pe~soBaHa rrepBeH s~a'tIa. 

MHIgJonnonecconHaH rrOnCHCTeMa ACKY 11M3M oroõpaaesa lia pac, I 
B BE;ZJ;e KpetlT8 yrrpaBJIeHIDI MM3H, cocrosmero HS ~ro-3BM KM-OOI 
na õase MHKPonpo~eccopHoro uaõopa cepaa K580 5, OSY 16K.6ai!T, 
IllI3Y 32K 6aitT H KOMIl1IeKTa 6JIOKOB KAMAK. Ilporpaaaaoe oõacnexeaae 
rro,ncnCTeMll SaHeCeHO B IIII3Y. YrrpaBJIeIme paooroâ ACU m,Gli ocy
meCTBJIHeTCH orrepaTOpOM c nOMO~lD TepMHHaJIa, CBffaaHHoro c pean.ne~
TIÍHM KpetlTOM ACKY Y....4oo, <lJYHKWIH xosoporo: opraaasanaa ,nuMoro
Boro BaaHMO~eaCTBIDI orrepaTopa c CHCTeMO~, CBHS:& ~ 8Bd BepXHero 
ypOBHH ,ltJIH pemeHHH a~a'tI orrTHMRsaIJ;HlI H mlBO,n HH<V;>PManHH o rrapa
MeTpax CHCTeMIl Ha MOS81f1IHYD rre'tIaT:&. 

OCHOBHHe WyHKUHH IIo,nCHCTeMIl ACKY MM3H: 
- lISMepeHHe rrapaMeTp<>B pelKl'IMa l1M3H;

I'I! . - oT06pmKeHHe peSYJI:&TaTOB lISMepeHd Ha 3KpaHe Te~eB:eaHOHHoro
 
i ,nHcÍIJIeH;
 

\I) - aBTbMaTH'tIeCKOe aazaraaae .n;yJ'lII H aacrpoãaa pe2itllMa l1M3K 
Ha&a,n;aHHHe oneparopoa SHa'tIeHIDi napaae'rpoa; 
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- aBTOMaTKtIeCRaf! noncrpoãxa pe2lrnMa MM3M rro 38Jt8.HIDO orreparopa;
 
- KOHTpOJIlJ saxona rrapaaerpon aa .n;orryc'mMlle rrpe.n;eJIH;
 

- ~arHOCTKK8 a:sapHftHHx CRTYa~ R HX rrpe.n;OTBpameHHe;
 

- WOPMHP0BaHHe ÓHÓ.J:lliOTeKH pe>IrnMOB paÓOTH l1Milli;
 
- OpraHH3anHH HHTepaRTHBHOrO B3aHMO.n;e~CTBRff OrrepaTOpa
 

c -rrO.n;CHCTeMoit. 
Kpe~~ ACKY MM3M COCTOHT H3 ~eTHpex ~~OHa~HHX no.n;CHC

TeM (pRC. 3):
 
- yrrp8BJlellllH anrraparypoã KpeítTa (KM-G01);
 

- H3MepeHRH napaMeTpoB MM3M;
 
- WOpr..rnpC>BaHIDI H BI:.UJ:a'qH yrrpaBJI.fllOmn B03.n;e~CTBID1:
 

I.qHe opraHH; 

OToópa~~HHH HHWOPMa~R. 
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PRO. 3. B.!olC-oX9Ma noacac
T9MH lCOH1'pOJIJi napaM9TpOB H 

8BlfOMa1'Htl9ClCOrO yrrpaBI9HWl 

p9DMOM pa60lfli KOlf01DlHK8. 
(ACKY 11MSH). 
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RSMepeHHe napaMeTpOB. Yrrpa~eHHe pa60TOH MM3M óasHpyeTcH
 
Ha HSMepeHHH 16 rrapaMeTpoB, rrpe.n;cTaBJImOmIDC COÓOH RB8SlfiIOCTOHH

RUe RJIH HMITYJIbCRUe -ClIT'HaJIH, sa BpeMJI 80 -MC. ,IJ;.Jm oõecnexenaa
 
Heoóxo~MO~ TO~OCTH B yriHOBRHX SHa~Te~HHX 8~eKTpOMarHHTHHX
 

rrOMex B H3MepRTe~HHX TpaRTax Hcrro~3yroTcH rrpeoópaSOBaTe~
 

HaIIpIDKeHHe-~acToT8; HSMepHeMlle rrapaMeTpH rrpeOÓpaSOBaHU R HOp

MaJllISOBaHH K O.n;HOMY BH.n;y - RB8SHIIOCTOHHHOMY aanpaxeazn c ~fHa


MIflIeCIGiM ~arraSOHOM 0-5 B. RSMepHTe~HUR yaan conepsnr Ó~OK\i~1 
HSMepHTeJThHHX YCHJlllITe~eR (EMY) na 16 BXO,1,l;OB, ztaa npeoõpaaosare
JIJI aarrpaaeuae-xacrora (IIAlI) na 8 BXO.n;OB, )U3a õ.noxa )J;BOH~ 

C'lleTtrnROB 8x16 paspanoa (CM), sa.n;aIOmIDf reaeparop (SI'), ynpanna
eMllti MllKpo-3BM KM--oOr. RHWOPMa~ c CM SaHOCJ1TCH B 03Y rro MarJ1
cTp8J.lM KAMAK. IIpJ1Be.n;eHHak norpemaoc'rs J1SMepeHHR naparserpos ae 
xYJlte 0,1%. 

BI:llIa-qa. yrrpaBJI.fIIOillnx :l3os.ne:aCTBHR. IIo.n;CJ1CTeMa BKJIIO-qaeT B ceca: 
- rryJfbT orrep8Topa, 
- Ó~OK CBHSlI rryJThTa onepa ropa c Mar.HcTpa~ID KAMAK (EC), 
- ,I(B8. C)J;BOeHHHX 10-paspH.IUiHX llAII uum, 
- Ó~OK ynp~eHRff rrepeMemeHHeM pac~eMOro 8~eKTpo.n;a R Hr~ 

BeHTIDllI aarrycza rasa (EYII),
 
Ó~OK asapaâaoã saml1'l'H J1M3J.f (EA3) •
 

YnpaBneHHe pe~FmroM paÓOTU W~ rrpOHSBO,n;BTCH perY~OBKoã 

TORa uazana HBTR, uanpasenaa nonorpeaa xarona , aanpaxeuaa .ICYI'R, 

HanpIDKeHml Ha paCIII:lJIJIeMOM 3JIeKTpo.n;e, nOJIO]KeHHH paCIIl:lJI.ffeMOrO 

anexrpona, rrOJIOXeHM ErJIH aearana uanycza r-asa. IIepBHe 'lleT1:lpe 
napaze-rpa peryJmpYIOTCH H3MeHeHHeM onopssx H8.IIpH2K8Hldi aa BXo
.n;ax COO'l'BeTCTBYIOJl1W( TEpHCTOpHI:lX npeoõpaaosareaeã, B aBapmllioA 

CRTYawm EA3 Ó~OKEpyeT COOTBeTCTBYIOrqee onopaoe HalIpH2KeHHe. 
:DAS KOHTpo;mpyeT: 

- COCTOHIrne BmtyyMa B KaMepe qmmOTpOHa; • 
- HaJIlIlme MaI'HHTHOrO nOJIR: nmurOTpOHa; 
- sanasae HaIIpmKeHIDI CMelIleHlIH na MOmrJIílTOpHO~ ~aMIIe B nena 

nO,ItallB HalIpIDKeHIDI mrrR Ha RaTO.n; RCTO~HHRa; 

- HaJmlm8 npoooea B rrpOMeE;yTKe ImTD aaaana - RaTO,n; l1M3H; 
- rrpeBHII18HHe .n;OrryCTIDW:lX sHa-qemdt TORa pacnsnaeaoro MeKTpO,Ita. 
Ilepase TpH napaaarpa 1fCrrO~3YIDTCH )tJIR. rrpe.IJYIIpeJK.n;eHH.!1 asapaãasx 
cRTYaURA npR rro~ore .n;yrR J1éTO'llHHKa rryTeM ÓJIOKHpOBKH HCTO'llHHKa 
llETaHHH ,n;yI'H. lleTBepTIDt napaaerp acnozsaye rca ~ 6~OKEpOBR.l! 

RCTO'qHHKa. ImTaHHH nonorpesa xarona -B c.nyqae He.n;orryCTHM!:lX npoõol)
I 

ea, 8. IUíTId! - )tJIR. Ó~OKHpOBKH HCTOlllillRa ill'ITaHHH pacnsnaeeoro 
3~eKTpo,n;a. 
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llSMepeHHe HaITpHlKeHHH o rrOTeHqHOMeTpOB H 3arrllCllBaeT nporrop~o

M BeHTH~ HarryCRa ra3a ocymeCTEnHeTCH EYll TaRXe no ROMaH~aM 

YrrpaBneHHe rrpHBO~ rrepeMemeHHH paCrranaeMOrO 3~eRTpO~a 

HaxDHHA 3TOMY HarrpHlKeHHID KO~ B UAIT. B MOMeHT rrepexo~a c aBTO

IDA-001 c YK83aHHeM uanpaaneaaa M BpeMeHli paÓOTH ITpRBO~8. 'tlepes MaTll'tleOROrO pelltillAa Ha. PY'tlHoA OpaB~B8IDTCH SHa~eHRff Te~ero 

BC orrepa TOp MOllte T BH,IJ;aBa TI> aanpoca na nepexon c pyxaoro ynp aB I Ro~a UAIT H Harrp~eHRff CO~TBeTCTBYIDmero rrCT8~OMeTpa ~O Tex 
,:1 rrop, nORa orrepaTOp BpameHlleM PY'tlKll nOT8HqHOM8Tpa He BRpaBRa~eHHff Ha aBTOMaTH~ecRRã li HaOÓopOT. 

OTOÓpallteHHe HHo~pMaUHH ocymec~BHHeTca Ha 3KpaHe Te~eBR eT HX, rrOC~8 ~ero K1~1 paspemaeT llSMeHeHHe CHrHaJIa Ha BHd xo~e UAII. HarrpaBJIeHHe Bpamemm PY'tllW rrOTeHIJ;llOMeTpa yKà3HffieT

Hell rraMflTbID 3x256x256 6liT li BCTpOeHHHM reaeparopoa Cl1MBO~OB CH COOTBeTCTBYIDmHM 3HaROM Ha 3Kpaae ~c~eH. B MOMeHT llC'tle3

(RU). Ha 3KpaH BHBO~TCH Ta6~a nH~CBHX 3Ha~8HRH ROHTpO~Pye HOBeHHH SHaRa napaMeTp CTaHOBMTCH yrrpaBnHeMHM. TaRO~ anropllTM 

3HOHHoro ~c~eH c nOMOmbID Crre~~I>HOrO ROHTpo~epa c BR,yTpeH

f~r ' 
I 

MHX rrapaMeTpOB H MHeMOCXeMa nO~CHCT8MH ACKY WA3M, oTo6palK8IDmaa OÓeCrre'tlHBaeT rrepe~eHHe B PY'tlHoi pe~{M yrrpaBneHHH Óe3 CpR

paÓOTocrrOCOÓHOCTb ee B ~llHaMHRe. B ~ae H8lrICITpaBHOCTH lrI~ aa paõoru J1M311 lrI UHRJIOTpOH8, 8 OTRJIOHeHHH napaae rpon OTOCXO~
HHX ae óo~ee 5%).aBapHM K8KOro-~HÓO Y3~a MeRfleTCH UBeT OTOÓpallteHRff 3Toro Y3~a 

H~ ocymeCTBnHeTCH r~aHMe CMMBO~. IIporpaM~oe oÓeCrre'tleHHe peanR3CBaHO Ha HSHRe AcceMÓ~ep lrI 
~ Y~OÓCTBa HaÓ~~eHRH ~HaMRKH HSMeHeHRH OCHOBHHX C8MH 3aHHMaeT 8R ÓaiiT IllI3Y pe3H.IteHTHOií KM-001 II 22K ÓaMT IllI3Y B' 

HSM8pHeMHX rrapaM8TpOB Ha 3RpaH ~cnneR o nOMO~ID Ó~ORa ~Heft f Kp8ATe yrrpaBJIeHIDI I1M3J.f. 
HHX JDKaJI (EJill]) BHBO,nRTCH ceMD JI.HHefurnx IIlKa~, Ha ROTOpHX B aHa

~orOBOM BM,IJ;e llH,IJ;HIJ;llpyJDTCH 3Ha'tleHIDI TORa HaRaJIa IrnTH, TOM JrI 
HanpHlKeHHa rro~orpeBa. RaTO~a, TORa H HaITpHlKeHHfl ~ll, TORa. Ha 
pac~eMH~ 3~eKTpO~ lrI MOmHOCTH paC~8HRH. 

PeJRHMll pa6oTH. IIO~ClrICTeM8 ACFJ Wd311 oÓeCne'tlMBaeT paÓOTY 

B CJI8,IJylOIItBX pe]lWMax: 
- CK8IU:IpOBaHll.l8 (KM-001 rrpOMSBO,IUlIT TO.rr:bRO 'nOCJIe~OBaTeJIbmnt 

onpoc JrISMepHTeJIbHHX TpaRTOB JrI OTOÓp8]1t8HHe HX SHa'tleHIDt aa 

)Ui CMe e) ; 
_	 aBTOMaTlflIecKmt BHBO~ Ja:CTO'tJHHK8. lia s8,It8HHl:dt pelKl!M (KM-001 

aBTOMaTH'tleCRH uacrpaasaer napaM8TJ)1l l1M3l1 o TO'tIHOCTbD se 
xyxe 1% S8 BpeM1I .... 5MMH • .A.JIrOpHTM· HacTJ)OKRJrI paspaõoran H8 
OCHOBe 8HanESa ~3lrI'tleCKRX SaROHOMepHocTeA pa60TH HM3H JrI 
~OHa;u,HllX saBHcmocT8lt M8JtJIY ero napaMeTpaMR); 

_	 ROHTpOJTh (no ROMeH,D;e oneparopa KM-OOI sanoaaaaer T8KYJ1lHe 
3Ha.'tleHIDI rrapaM8TpoB MM3M B Ra'tleCTBe YCT8BOK :$i!: OTCJI81mB88T 

HX BI:lXO~ sa ~orrycTllMHe rrpe~eJIH); 
_	 aBTOM8TJrIlIeCROe BHK1.UO'tlelilIe nO~CHCTew ACFíY 11M311; 
_	 pyqHoe ynpaBJIeHHe (KM-OOI rrpOHSBO,ItHT onpoc HSMepMTeJillHIlX 

'Ill8KTOB, 8 yupaBJIeHHe pelKJa:MOM paÓOTH fiM3}} ocymeCTBJIJIeT 
onepaTOp o rryJIbTa c rrOMOmbID MHorOOÓOpOTHHX nOTe~OM8TpOB. 

B 3TOM pe~e HeoÓXO~o óaxo oÓeCne~lrITL rrepexo~ o aBTOMa
TH'tleCKOrO ynpaBJIeHIDI aa PY'tlHoe Ó8S cpssa p8JmMOB YtM31 H 

~OTpOHa B n;eJIOM, ,IVUI 'tlero óax peaJIMSOBaH Me,IIyIOlI{d azro

B S~qeHHe aBTOpH C~TaIDT rrpllHTHHM ~OJIrOM TIOÓ~arc~a
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