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OBII!A.H XAPAKTEPHCTilliA PAEOTI:l 

.AltTyaJII,HOeTr, pa60TU. B noene~HHe ro~u B o6naeTH ~H3HKH BUeOKHX 

8Heprm!: 60JI&moe KOJml!eeTBO 8KenepHMeHTOB npOBO.D;llTCJI Ha Kpymwx 

yeKOPlITeJllllC H HaKOnHTeJII,HUX KOJII,~ e llOMO!llI>D CJIOll!HUX a~eKTPOHHUX 

yeTaHOBOK, ynpaBJUieMWC 8BM. IlpoCMaTp:rmaeTCJI noeTOlIHHM TeH,IJ;e~ 

YCJIOll!Hemm 8THX yeTaHOBOK, 'ITO B eBOD o~epe,IU, Tpe6yeT Bee 6Mee 

MOlllHOtt B~CJIHT~O:li TeXlilllGI ,Iµt!I perneTpruum lI o6pa60TRH 8Kenepn

MeHTaJII,HliX ,Il;aHJillX. B oMaeTH .lite ~Bott MeKTpOHHKH Ha6.1.tllmaeTCJI 

o6paTHruI TeH,IJ;emom. ~eMeHTli Mmq)OMeKTPOHHRH eTaHOBJ!TCJI Bee 6o~ee 

H 6Mee ,IJ;emeBUMH n MOryT BUnOJIRIITb Bee 6o~ee H 6Mee CJIOll!lme sa.wi

lJH. TBE, ~e H epe,Itlllie MeKTPOHHUe BlilJHCJIHTeJII,HUe Mammm no 

epaBHemm e,KpynHUMH aKenep:HMeHTaJII,HW.m yeTaHOBRaMH eTaJIH OTHOell

T8Jll,HO ,IJ;emeBmm. 

E.naro,IJ;apll 8Tl!M TeH,IJ;em::tJ,ll{M MOlll:HO 8qxp8KTHBHO H 8KOHOM:lltIHO BeeTH 

ynpaBJieHHe 8KenepHM8HTaJII,HUMH yeTBHOBKaMH e llOMOIIlblD aBM, Henoepe,Il;

eTBeHHO BKJ1DII8HHWC B me eoeTaB • 

. 8TH 8BM, pa60TaKlllllie Ha JimmH e yeTaHOBKOfi, KOHTpOJmpy!OT ll 

pery~yIOT yeTpotteTBa :wm me OT,I1;8Jll,Hlle y3JW, oeymeeTBJIJIIOT np:ireM, 

(pwll,Tpanmo lI Sanner, 8KenepHMeHTaJII,HUX ,Il;BHHUX, YMelll>maH noTepH 

BpeMeHH, eBl!SaHHUe e MOXO:li :wm: HeeTa6:WU.HO:li pa6oTott yeTaHOBKll. 

,Uoporne yeKOpHTMH; HaKOllHTeJU,HUe KOJI&na, lI ,11;eTeKTOprurn 

eHeTeMU, HellOJll,SyeMUe B o6~eTlI <pH3HKlI BUeoKHX :meprntt,, MO!'yT 

8qxpeKTHBHO H SKOHOM:lltIHO pa6oTaTI, TOJll,KO Ha HHHHH c 3BM. 

ll8JII, pa6oTu. HaeTomqan: ,Il;lieeepTa.rom noe~eHa HeCJie,IJ;OBaHHD 

oeo6eHHOeTeH HellOJII,30BaHRII MaJIOii.8:BM B pe.llmMe Ha JIIDIIDI e pa3JIKIIllll

Mll <pHS~eCKHMH yeTaHOBKaMH. 

IlpaKT~eeKaH µeHHOeTI,. PesyJII,TaTU ,Il;lieeepTruum 6~ npm.teHeHU 

H MO!'yT 6UTI, npHMeHeHH B ~He:li!:weM ~HR nnaHHpOBaHHH H npoBe~eHHH 



paSJm11HHX aRcnepm.teHTOB B o6JiacTH c»xrnmt11 BHCOIUDC aHeprm!. B ,I(pyI'HX 

o6JiacTHX aRcnepm.teHTaJlbHOH ~H3HKH,a TaKXe BO UHOrHX o6nacxax 

IlpOH3BO,ItCTBa. 

Anpo6auID1 pa60TH. PeayJir:,TaTU .ItaHHOH"pa6om .ItO~Cb H 

o6c~cb Ha ceMHHa.pax ~a6opaTopml: 06'be,ItHHeHHoro HHCT:irryTa JI,Itep

HWC ncMe.zto:sa.mrll, Ha QeMHHapax UeHTPaJ!bHOro HHcT:irryTa qmaHtiecKHX 

ncc~e.ztoBalllrli AH BHP (EY.zt8.I1emT), a TaIOKe Ha YII MeWIIapo,ItHoM cm.mo-

3:eyMe no JI,ItepHoll a~eRTPOHl!Ke (EyAanemx, 1973 r.) 

H Ha l BceCOl03HOM COBemamm no aBTOMaTH3a.ntm Ha.y,nw:x HCM8.ItOBamnl 

B JI,ItepHOH qJH3llKe (KHeB, 1976 r.). 

Ily6Jµma.Tnm. Pe 3YJir:,TaTH, Bome,ItmHe B ,ItHccepTaI.U!JO, ony6JIHRoBaHH 

B ,It8CJITH pa6oTax,CilHCOK KOTOpHX AaH B KOHqe aBTOpe~epaTa. 

06'beM pa60TH. ,ll;RccePTauRfl COCTOHT H3 llJ'ITH r~aB R TP8X llpMO

xeHml:; OHa CO.It8PDT 'l8THP8 Tac5Jmull, 56 P~CymtOB,6R~Orpa.qmtl8CKllli 

CIIHCOR H3 68 Ha3BaHml: H RMOXeHa~Ha 123 OTP~-

CO,nEPJKAlillE J!HCCEPTAI.Ulli 

IlepBaJI r~aBa .llBJISieTCJI BBO,ItHOH. 3A8Cb OITHCHBaDTCH AOCTOHHCTBa H 

npellMYJlleCTBa ycTaHOBOR, pa60TaJOlllHX Ha .n:mnm C SBM B o6JiacTH qmamw 

BHCOKHX aHeprml. 

Bo BTOpoil rJIB.Be nepe-cmCJI.ll!OTCJI OCHOBHHe ROMITOH8HTH 8THX ycTa

HOBOK: SBM, TeXHHtieCROe o6ecnetieHHe ( MO.ztYJll:,HaJl CHCTeMa KAMAK, 
cepHHHa.a: cHcTeMa SATAN ) , Tpm'rep, 6HcTpHe npoueccopu, onepa.n,m 

BBO,Ita-BHBO,Ita, MaTeMaTHtI8CKOe o6ecnetieHHe H T.,It. 

YcTaHOBKH, pa60Taro!lµfe Ha .n:mnm c SBM, ,ItOJIJl!HU COCTO.llTb H3 

,IteTeRTOpOB, CHrlia.m,[ KOTOpUX MOJKHO npeo6pa30BaTb B IJ;l'[~pOBYJO gioprv,y. 

STH ,IteTeKTOPU H ,ItpyrHe tiaCTH ycTaHOBKH EM8lOT Taruite a~eKTPOHHKY 

;II.JIR ROHTPOJm HX YCTaHOBOtIHHX napaMeTpOB. s~eRTPOHHHe YCTPOHCTBa, 

CB.ll3m3alOllllle ycTa.HOBRY H 3BM, 'IBTaJOT STY. HHgioJlMaI.UllO H MOryT 
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HSMeHSITl> CO,JJ;ep.lliaIDie perHCTPOB, ROTOplie onpe,JJ;eJllDOT YCJIOBIDI me 

pa60Tli. Ha PHO.I npHBe,JJ;eHa 06061IleHHWI cxeMa. 8RcnepBMeHTaJU,HOit 

YCTaHOBM, pa60TaIOl!leil Ha mmmI C 3BM. 

3a.z{a1'l1! 8BM Ha JIHHHH C YCTBHOBKOit MO.Imo pa3,ll;eJmTb Ha ,ItBe 

rpynnu: 

a) c6op H o6pa60TRa 8RCllePBMeHTa.JII,Hl:lX ,ll;aHHWC; 

6) ROHTp0JI& ycTaHOBRH. 

B XO,JJ;e H3MepeHHii CaMOtt BaJKHOit sa,n;atJett 3BM JlllJIR:eTCJI c6op 

,ll;aHHHX. ECJIH 8RcnepBMeHTaJI&HWI YCTaHOBRa llO,JJ;aeT CHrHaJI O npHeMe, 

3BM ,ll;OJI.lKlia npepHBaTI> Bee ,JJ;pyrHe sa,n;a~ H 3allOMHHTl, IIO BOSMOJKl!OCTH 

HaH60JI&myro tJaCTl> ,JJ;aHHHX. lhICJIO co6HT:w!:, R_OTOpoe CHCTeMa. MOlKeT 

sanoMHHTI, ,1l;Jiff ,JJ;aJI&He:limeft o6pa60TKH, orpaHHqeHO_MepTBHM BpeMeHeM. 

CYIIleCTBYeT ,JJ;Be B03MOlKHOCTH KOHTPOJill YCTaHOBKH B XO,JJ;e 8Kcne

pliMeHTa: 

I. 3BM tmTaeT napaMeTpli ycTaHOBKH H npoBe!)JieT we COBna,n;eHHe 

B HYJKHWC npe,JJ;eJiax C YCTaHOBJieHHHMH paHee. ECJIH 8TO YCJIOBHe ,,. 
BUIIOJIHeHo, TO npe,nno.naraeTCH, tJTO YCTaHOBRa pa6oTaeT HOPM8JII,HO. 

2. KOHTPOJI& Ha OCHOBaHHH aHaJIHSa 8KcnepliMeHTaJII,HllX ,JJ;aHHHX 

B IIpouecce o6pa60TRH C IIOMOII\I,IO 3BM Ha JllIHHH. 

Il KOHUe 8TOH rJIB.Bli ,ll;aHli npHMepli YCTaHOBOK;paOoTalllllHX Ha nHHHH 

C Ma.non 3BM H npeAHa3HaqeHHHX Ana npoBe~eHHH 3KCnepHM8HTOB B 

oonacTH ~H3HKH BliCOKHX 3Heprmn (cneKTPOM8Tp He~OCTalllllen Ma.CCU H 

OeC~HnI,MOBlill HCKpOBOll cneKTpoueTp (EHC) ). 

B TPeTr,ell rJiaBe OIIHCliBaeTCH 008,JJ;aHHOe aBTOPOM Ma.TeMa.THtJeCROe 

o6ecnetJeHHe Tpex Cl!CTeM. B 8THX CHCTef/lax 8KCIIepHMeHTaJI&Hlie 

ycTaHOBKH pa6oTam Ha ~mum c MaJioft SBI~ TPA-1· 

- IlepBaJI CHCTeMa ~eTCH nporpaw.moll CHCTeMott, C llOMOII\I,IO 

KOTOPOH ~erKO MO]KHO HaIIHCB.Tl> MaT8lvl8.TlfCieCKOe o6ecnetJeHHe ,ItJIJi 

YCTaHOBOK na ~I c SBM TPA-1. 3Ta CHCTeMa COCTOHT HS HIITepnpeTa-
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Pnc.I. 06o6meHHall cxeMa BKcnepllMeHTa.JII,HOii YCTaHOBim, pa6oTammett Ha .nmum c 3BM. 

npl-f"OTOBneHl1e nporpat'Mbl 
JlnR 3BM, pa6ora10~eit Ha 

fll1Hl111 C ycTaHOBKOH 

BblBOA KOHe<-IHOH 
npor aMMbl 

BBOA HCOOJlHHTenbrOH 
CHCTeMb11 KOHe<-IHOH _ 

nporpaMMbl 1-1. OTnaA0-IHOH 
nporpaMMbl 

BblnOnHeH11e n or l+lbl 

MMbl 

BBOA pa3roeopHOH 
nporpaMMbl 

npHrOTOBfleH11e nporpaM!:;11:1 
.Q!lR 3BM, pa6ora10~e11 
Ha flHHHH C YCTaHOBKOH 

11cnpaeneH11e 
nporpaMMbl 
e e>K1-11:1e 

B3aH O eHCTBHR 

BblnOnHeHHe nporpaMMbl 

Pnc.2.B.noK-cxew, no~qepKHBaJOlllHe pasH:iruy npn no.nroTOBKe uareuarH

qecKIDC o6ecneqemm ;rr.JISi 3BM Ha mnnm c YCTaHOBKOtt B CJIYqaflX 

llCllOJJI,30BaHRII llHTepnpeTaTopa H TpaHCJ!.lITOpa. 



Topa BHcmero a:nma WKAJI, :as nporpaMMHoro mITepq>ettca ;a;1IH ,nncWie.a: 

THIIa. NE 601- i n ns nporpaMMHoro RHTepq>eiica ;a;7IH a.n;anTru.um no.zt

nporpaMM, HB.IIRCa.HHHX Ha ACCEMEJIEPE. 

IlpenMYJlleCTBa. 8Tott CllCTeM!:l: 

a) ~e!"Ie cos.ztaBaTb MaTeMaTll'IecKoe o6ecneqeHRe Ha Bucmeu asw:e, 

qeM Ha ACCEMEJIEPE; 

6) ClICTeMa rn6Ka.JI, .ztaeT BOSMOJ!iHOCTb MeHHTb Ma.TeMaTH'I8CKOe 

o6ecnetieHne no Tpe6oBaruno aKcnepnMeHTa; 

B)llOSBOJIR:eT HCilOHL30BaTL ,!UlCnnea H no.ztnporpruam, HalIHCaHHliB 

;a;7IH Hero Ha ACCEMEJIEPE; 

r) CRCT8Ma. BSalIMO)teHCTByromaa, TaK KaK CBJISb M8'1i,IJY onepaTopoM 

H yCTaHOBKOR H3MepeHHH npru.caa. 

Ha pnc.2 npe.ztcT~eHI,t ,D;Be 6~oK-cxew, no.I('lepKRBaJOllllle pasmmy 

npn llO,IU'OTOBKe Ma.TeMa.TH'IeCKRX o6ecneqeHRtt ;a;7IH SBM Ha~ c 

ycTaHOBKOli B ~ruu llCllO~SOBrumJI RHTepnpeTaTopa R KOMllwmTOpa. 

B .ItRCCepTarnm B KaqecTBe npHMepa llOKa3aHO, KaK MOJ!iHO C llOMO~IO 

CHCTeMli o6pa6aTIIDaTb cneKTPH Clil'H~OB. 

- BTopaa CHCTeMa C03.ztaHa .ztna H3MepeHHH CHHWCOB C ny-

3liPLKOBblX K&{ep H COCTOHT H3 Tpex nsuepnrenLHblX TepMHHaJIOB, 

pa6oTa.IOlll1DC Ha ~ c MMoii SB\~ TPA-i. llsMepMTe~Hm'i TepMIIBM coc

TOHT H3 MHKpOCKOna THila ueacc C sneKTPOHHKOR, Tenexca ~ KHaBHlllHO

ro ny~Ta ( pnc.3). 

KoH~ JBM: npo~eccop BK, Te~eTafin, 6HcTpoe qnTaIOII!ee 

ycTpoHCTBO, 6HCTPHH nepq>apaTop n MarHRTOqic>H. 

C llOMO~IO OllTll'leCKOH pemeTIDI R3MepnTe~HI,te TepMRH~ 

npeo6pasoBIIDalOT KOOp.1tRHaTH RSMepReMOH TO~ CHRMKOB B ~qipOBOH 

BH.It. C03.ItaHO MaTeMaTHtl8CKOe oOecnetieHHe ;rr,JIR: 8TO:lt CliCTeMH, pa6o-. 

TaIOII!eii: B UeHTPMLHOM RHCTMTyTe qJHsmecKRX ncc~e,n:oBaHRtt AH BHP 
(Ey.ztanemT).KOHTPO~HM nporpaMMa aH~snpyeT llOCJie,n:oBaTMbHOCTb, 
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P:ao.3. lisMepnTeJII,HHjl 
TepMHHaJI, COCTOl!JIIHI HS 

Mmq>ocKona Tnna Ueltcc 
C 8Jl8KTpoHHKoii, TM8Kca 
n KJiaBll!llHoro nynTa. 

TOqllOCTb, BeJililllll!Y .1t8,HHI:lX :e: T.)t. H coo6maeT onepaTopy pesy~TaTH 

KOHTp~ li OmH6IUI HSMepeHHH c llOMO~~ Te~eKca. 

BJlaro.ztapa YHHBepCMLHOCTH 3TOR CHCTeW OWIH H3M8P8Hl:I reneMeT

p:atleCKHe .ItaHHH8,nOJtyqeHHH8 C IlOMO~LD HCKyCCTBeHHoro cnyTHHKa 

llHTepKOCllOC -.): 

- TpeTM CHCTeMa ~eTCR KOHTpO.lll,HOit CHCTeMOtt 6ec~oBoro 

ncKpoBoro cneKTpoMeTpa (EllC). 

CneKTpoMeTp EllC ( pzc.4) TaKllte pa<loraeT Ha JmIUm c SBM TPA-1. 

C ee llOMO~IO OCYl!l8CTBnH8TCH onepa?HBHHR KOHTPOJIL H npe.ztCTaBJ18HH8 

C06HTHH, sannctmaeM!:lX Ha m:t'HRTHI,18 ~eHTH. KOH~ (pRc.5) 

SBM BKJlDtlaer npo~eccop BK, TMeTattn, 6HCTpoe 1DJ:T8.Dll88 ycTpo:l!:cTBO, 

cne~MDHH:lt RHTepq>ettc, :asroTOMeHHH:li B Ulf~:11 BAH, 6HCTPYJl 6yqiepHYJ) 

llaMllTb·H TOqeqHH:li .nncWieii. 

B qeTBepTott r~aBe onncIIDaeTCR npoBe.zteHlile aKcnepEMeHTOB c 

ITOMO~IO E:t1C Ha JmHHH C 8TOR @3M. 

* , Gombosi Tamas, KFKI 7.J-9207, Budapest, 197.J. 
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HHWett, 

X 

HK1J.;.15 
HKIQH2 

r1 

HK16+18 

Man-1-tT 
A3 

P:0:c.4. Eec~MOBllil llCKPOBOii crreKTPOMeTp. AM 

TO"te'iHbli1 
AHcnnei1 
256 X 256 

Tennai1n 

6ecct>Hn b Ho Bbl i1 
HCKPOBOH 

cneKTpOHeTp 

H H Te p¢>ei1c 

TPA-i 8K 

6yq>epHafl 
ni!IMflTb 

'i H Tat01.qee 
YCTpOHCTBO 

Pnc.5. KoH~arnm MaJ.IOii 3BM TPA-1,pa60Taromeil: 
Ha .mnnm co crreKTpoMeTpoM EHC. 

z 

3BM ocymecTBJIHJia MHorocTopoHHllil n onepaTHBHllii ItoHTpo.m, sa 

COCTOJlIDleM arrnapaTYl)U lI ;n;eTeKTOPOB ycTa.HOBKll ll XO.JJ:OM SitcnepnMeHTa 

B UeJIOM. 

8 

--+-.., : .... 
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··---+----

... .. 
' ' .... .... 
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:' Pnc.6. IlpoeitIJ;rul co6HTRII, saperncTp:e:poBa.Imoro 
~~ cneRTPOMeTpOM lillC. 

•S x~xa,c 
~mah e~mma )(:a==~nn~ss 

S§~§Sg§§e=~ t~)(=x=,oooc=a 
g§§g~~§§S§~~ )( 

~ s§illl~§lii!i! I~ 
)( tnu~ : ::nnnn:ngps ~ • " 

t~Xt)()()()()()()()(XR ~)( xx~)(~~==~~=)( a= ~ ==~ES===~~~=== s~ • > x~xxxxxxxxxx= ~ R 

•~1 i §§~9s§sss~s§a§ ·1 II p:t: ·u~s~~-~-~~ •~a~ ~J: i = ~A" A" A •••A •a • ~~ aB E A 

:;. i .B=s ii II 6 I 

.... 

li) i ••• ,,11!llil11l1:illl1l1I 1111,1 .. 
Es· p •-•••-·•·••~::::=1s:::~,s2~1,.,ix:1•~1i:::1•1a:t:~~---• . ,a I ••••••••••••••s: ••• 

!ji ! --~•••·••::::::i::t1:::,:1::,•~~~t=a1a1,1,,s1,,,,1::2ss 
:1.! 

Pnc.7. TucTorpaMMa npo@tmr nytma.. 

BechMa y;n;o6IWM cpe.n;cTBOM ROHTPOJIJI 3a pa60TOli cneRTpOMeTpa 

oxasaJioch rpa.(plltiecxoe rrpe.n;cTa.BJJ:eH11Ie co6am, sap~r:0:cTp:e:poBa.HHHX 

axcnepm~eHTaJU,HOli ycTa.HOBKOil. Ha ;n;HCITJieH ll.7IIl Ha TeReTailn BUBO

.JJ:ll.]lliCh ;n;Be rrpoeKIUill co6HTID1, ~a "~oil ll3 KOTOpllX lpllliC11J)OBaJillCh 

ll306paJKeIDlll llCKP ll perrepHWC TOqeR ll IIOROXeHHe cneKTPOMeTpnqecKoro 

Ma.r:HliTa ( p11c.6). Ha6.mo;n;eH11Ie co6HTlli1 OlKll,llaeMOH TOIIOROrllll II03BOJifI.710 
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KOHTpOJill:pOBa.Tb xo;n 3KcnepHM8HTa H H3M8H8HRSI ero YCJIOBml. C UeJil,JO 

KOHTponn padoTu ncKpoBl:lX H nponoprtHOHa.JibHUX Kauep CTpoHJIHCL rncTo

rpru.u.rn npoqmnn nytJKa (tJaCTJII~), 3aperncTpnpoBaHHl:lX Kaueprum (pnc. 7). 

B IlHTOil rnaBe npnne~eHh! rJiaBHHe pe3yJibTaTH ~HCCepta~HH. 

OCHOBHh!e pesyJu,TaTU mrccepmmm 

I. Cos.nan anropHT>rutJeCKHil asw ~ Manoii 3BM TPA-i, pa6oTaio

meii Ha JIHHllR C 3KCII8PllM8HTaJII,HOii ycTaHOBKOii. 

2. BnepBHe B BeHI'PID'l ,ItJilI H3MepeHM CHRMKOB C nysupbKOBUX 

ruu,mp cos,nana cncTeMa, pa60TaIOIJl8.JI Ha mmRR c MaJioii 3BM TPA-i. 

3. Cos,nana nporpaMMa KOHTPOJIS! sa H3M8pHT8Jll,HOii CHCTeMOii 

CTepeOCIDlMKOB C nysupbKOBUX KaMep. 

4. C IIOMO~IO 3TOii CHCT8Mli 6wm BIIOCJI8,D;CTBRR ll3MepeHlil ~e~e

M8TPll'I8CIUie ;namrn:e, saperncTpnpoBaHHh!e Ha q>OTOilJieHKe CnyTHRKOM 

llHTepKOCMOc-3. 

5. Cos.nano Ma.TeMaTll'!ecKoe o6ecnetJ:eHne 3BM TPA-i, pa6oTa.IOI!lefi 

na JOOU:lll. c 6ecqiMDMOBHM HCRPOBUM cneRTpOMeTpOM (EMC) OIDJH B 

HHCTHTyTe qill3HRH Bh!COKHX aneprml (CepnyxoB). 

6. C IlOMO~IO cneitTpOMeTpa EHC, ROHTpo~pyeMoro MaJIOii 3BM 

TPA-i, 6wm Bh!IIO~eHH mmuepcKHe HCCJie;noaamm TpaHCMllCCJIOHHOH 

perenepauHH neiiTpaJIDHHX KaOHOB ua ;neiiTponax, noncR pacna;na 

~-/f u IIOHCK otrapoBa.HHUX tJ:aCTHU, pacrra.na.IOll.lllXca Ha A(K0 ) + a,n

poHH. 
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