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§ 1. £fTo yMeeT aenaTb rrporpaMMa 

nporpaMMa COCT8BII9H8 JJ.nlil 3UBM M -20 H fi03BOnHeT H3 BBOJJ.HMoro 

'IHcnosoro MaTepHana ('LJM) BbiJJ.enHTb 3HaqeHHH mo6biX JJ.Byx senH'IHH X, Y 

H npeJJ.CTaBHTb HX B BHJJ.9 nnOTHOCTH TO'I9X Ha 38/l.BHHOM npSIMOyrOnbHHXe B 

nnOCKOCTH nepeMeHHbiX X" J " a T8K)f{9 M0)1{9T npoH3BOJJ.HTb CTS-

THCTH'I9CKHA aHanH3 JJ.SHHOrO Ha6opa: 

CTpOHTb np09KUHH ( rHCTOrpBMMbl) flO OCSIM X , y ; 

s .t -HHTepsanax no 

nepCHH < y f> ; 

X Bbi'IHCnSITb 3H8'19HHSI yf H JJ.HC-

M9TOJJ.OM H8HM9HbWHX KB8JJ.p8TOB npoKnBJJ.biB8Tb 38/J.SHHYID KpHByiD 

y•F(x) 

onpeJJ.enHTb KOHTyp JJ.HarpaMMbl .UanHTua aa nnocxocTH X" y • 

B pe3ynbTaTe pa6oTbi nporpaMMbi Ha neqaTb BbiJJ.aeTcH JJ.ByMepHbiA 

rpa«fJHK, pa3pe38HHbiA H8 nonOCbl, rJJ.e UHcflpbi 1 of 9 0603H8'18IDT
1 

KOnH

'19CTBO TO'I9K 1 nonaBWHX B JJ.SHHOe M9CTO; '+' 0603H8'189T, 'ITO B JJ.BHHOe M9CTO 

nonano 10 TO'IeK. EcnH B K8KOM-nH6o M9CT9 OK8)1{9TCSI 6onbWe 10 TO-

qex, neqaTaeTcH 3H8K '+' H Ha nonHX rpacflHK8 JJ.enaeTCSI OTM9TK8 0 

TOM, 'ITO B JJ.BHHOA CTpoKe H CTOn6ue, Ha M9CTe, 0603H8'19HHOM C fiOMOWbiD 

'+' 1 H8XOJJ.HTCSI 6onbWe '19M 10 TO'I9K. nonO)f{9Hit9 KpHBbiX OTMeqaeTCSI Ha 

rpacflHKe HynHMH HnH '-' • 

Ha nons:x rpa«ffHxa neqaTaiDTCSI TSK)f{e 'IHCneHHbie 3Ha'IeHHH npoexuHA: 

Ha OCR X H y (rHCTOrpaMMbi) H JJ.pyraSI He06XOJJ.HM8SI HH«ffopMaUHSI 

0 AByMepHOM rpacflHKe HnH rHCTOrpaMM8X1 B TOM 'IHCne H napaMeTp!>I npOKnBAbi

BaeMbiX XpHBbiX 0 onpeJJ.eneHHble M9TOJJ.OM H8HM9HbWHX KBaJJ.paTOB (MHK) 
0 

C fiOMOWbiD Cn-123. 
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§II. KaKpit HCXO/lHbiit MeTepHan HcnonbayeT nporpaMMB 

B Ka'leCTBe HCXO.ClHoro 'tfM MOryT HCIIOJib30BaTbCSI mo6bie rrep¢loKapTbi 

x/ . 
rr/K 0 H3 KOTOpbiX C IIOMOI.UbiO aa.oaHHOil: " IIporpaMMbi paCI.UH¢lpoBKH" 

(eM, § III ) .oaHHaSI IIpOrpaMMa Bbi6HpaeT He 60Jibi.Ue 4-X 'IHCeJI H aanHCbiBaeT 

HX Ha MarHHTHhifi 6apa6aH ( MB). 

Bo BTOpOM pe}KHMe pa60Tbi 0 KOr.oa He HCIIOJib3yeTCSI rrporpaMMa paCIIIHclJ

pOBKH, HCXO.ClHhiM 'tfM SIBJISIIOTCSI rr/K Bhi.Cla'IH "nporpaMMhi Bbi60pKH' /2/ ( HJIH 

'tfM, pacrrono*eHHhiil: H.oeHTH'IHO), KOTOpbie TaK}Ke aaiiHCbiBaiOTCH Ha ME. 

YIHTepecyiOI.UHe Hac BeJIH'IHHhi X· , Y Bbi6HpaiOTCSI .Oanee .ClJISI C'I~Ta 

H3 9TOro MaccHBa ( c M B) rro rrpHKaay c p.3Y -1. 

Heo6xo.oHMbie rrapaMeTpbi, onpe.oenHIOIIIHe rpaHHUbi npHMoyronbHHKa 

ABCD, H KOJIH'19CTBO HHTepBaJIOB N ( X MIN • X MAX • N X ::; 99 • y MIN 

Y , N < 100) 
MIN Y 

.OByMepHoro rpa¢lHKa ( CM.pHC. 1) 38.C1810TCSI H8 

"rr/K KOHCTaHT". TaM *e 

THCTH'I9CKOfi o6pa60TKH K 

aa.oaiOTCSI ( CM. IlpHJI0}1(9HHe): KOHCTaHTa CTa-

( .ClJISI K = 2,3 • • • D HHTepBaJI B.ClOJib OCH 

X yBeJIH'IHBaeTCSI B K paa)"; KOHCT8HTbi E , m 
1 

, m ll , m a 

orrpe.oeJISIIOI.UHe KOHTYP rpa4JHK8 nanHTUa E - IIOJIH8SI saeprHSI, m 

m 
2 

, m 
8 

- MaCChi rrepBOil:, BTOpofi, TpeTbefi 'laCTHU); KOHCTaHTbl 

t, m, a 1 , ••• am ,b 1 , ••• bm aa.oaiOmHe pa6oTy rrporpaMMhi 

cn-123 rrooBe.oeHHSI KPHBbix MHK < l TO'IHOCTb, m - KOJIH'IeCTBO rrapa

MeTpOB 0 a • • • • a - Ha'laJibHbJe. 3Ha'leHHSI rrapaMeTpOB, 
m 

Ha'I8JlbHbl9 orpaHH'I9HHSI IIIara, 5
0 

- 60Jiblll09 'IHCJIO) o 

b ••• b 
1 m 

O.oHH H TOT *e 'tfM, x paHHIIIHficlil Ha MB, MO}KeT 6biTb o6pa6oTaH c 

p83JIH'IHh!MH Ha6opaMH KOHCT8HT. K STOMY HY)KHO BB9CTH CTOJibKO n/K 

KOHCT8HT 0 CKOJibKO BapHaHTOB rpa¢lHKOB )1{9Jl8T9JlbHO IIOJIY'IHTb, 

x/ Jloa n106biMH n/K IIOHHMBeM neorpBHH'leHHOe KOnH'leCTBO OJ:IHHBKOBbiX 

IlO anHHe HB60pOB n/K HnH 30H MBT'HHTHOJI neHTbl pB3MepoM He 60IIbWe 

100 'lHCen; B KBJKJ:!OM TBKOM HB6ope HYJKHBH BenH'lHHB HBXOJ:IHTCH HB OJ:IHOM 

H TOM JKe MecTe. 
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§ III. KaK aa.aaeTcH nporpaMMa pacmHt/JpoBKH 

3H8SI paCIIOJI0)1{9HHe HCXO.ClHOro 'tfM B Il8MSITH 3UBM M-20 ( H8'1HHBSI 

C SI'Ieil:KH 0200), MO}KHO He TOJibKO Bb!6HpaTb H IlOCbiJiaTb HY}I(Hble 4 'IHcna Ha 

xpaHeHHe Ha MB, ao H npoBO.ClHTb c 'tfM aeo6xo.oHMbie Bbi'IHCneHHSI, H aa 

Xp8H9HH9 IIOCbiJI8Tb Y*e peayn&T8Tbi STHX Bbi'IHCJI9HHil:, Bbi6paHHbie 'IHCna 

HJIH peayJibTaTbl Bbi'IHCneHHfi 38CbiJl8IOTCSI B Sl'leil:KH 0021-0024, 

Ha pHc, 2 noxaaaa cnoco6 xpaHeHHSI 4-x 'IHcen Ha .oayx CTpoxax MB 

H npHCBOeHHSI HOMepOB II03HUHil:, C IIOMOI.UbiO KOTOpbiX OHH Bbi3biB8IOTCSI o6-

p8THO c MB .ClJISI o6pa6oTKH. 3TH HoMepa Ha6HpaiOTCSI Ha D3Y-1 cnoco6oM, 

yKa38HHh!M B npHJIO}KeHHH. EcnH He HCIIOJib3YIOTCSI Bee 'leTbipe Sl'lefiKH, TO B 

nycTbie .OOJI)KHO 6biTb aacnaHo co.oep)KaHHe Sl'leil:KH 774 7 (ace ceMepKH). 

npHMep HCII0Jlb30B8HHSI nporpBMMbl paCI.UHclJpoBKH .ClJISI npOCTOro Bbl'IHCJie

HHSI IIOKa38H H8 pHC, 3. 

§IV. KaK aa.aaeTCH apHt/JMeTHKa K CJI-0128 

B cny'lae HcnonbaoaaHHSI MHK .OJISI onpe.oeneHHSI HaHny'IIIIHX napa

MeTpoB 8IIIIpOKCHMHpyiOI.Uefi KpHBOfi He06XO.ClHMO 3a.08B8Tb He TOJibKO Ha'laJib-

Hhie napaMeTphi a .•.. a 
1 m 

H orpaHH'IeHHSI IIIara b 1 • • .. b m HB 

n/K KOHCT8HT 0 HO, KpOMe Toro, H906XO.C1HMO yK838Tb clJopMbl KP~fBOfi H CIIOC06 

Bbl'IHCJI9HHSI IIpOH3BO.C1HbiX 0 TaK H83biBaeMyiO "'apH¢lMeTHKy"' • 'tfT06bi HaiiHC8Tb 

"apHclJMeTHKy" K M HK Heo6xo.OHMO noMaHTb cne.oyiOI.Uee (eM. TBK}Ke onHcaHHe 

Cn-123): IIOCJI9.ClOB8TeJibHOCTb T9KYI.UHX 3Ha'leHHfi napaMeTpOB a
1 

pac

IIOJIO}K9H8 H8'1HH8SI C 0344 SI'IefiKH, clJyHKUHSI C IIpOH3BO.C1HbiMH .ClOJI)I{Ha IIOCbl

JI8TbCSI H8'1HH8SI C 4201 Sl'lefiKH; "apHclJMeTHKa"' IIHIIIeTCSI C 4651 Sl'lefiKH, HO 

SI'IefiKOfi Bb!XO.C18 CJiy}KHT Sl'lefiKa 4650, HB KOTopyiO B KOHUe nepe.oaeTCSI ynpaB

Jl9HHe. npHMep "apHclJMeTHKH" .ClJISI IIpOB9.C19HHSI IlpSIMOfi IIOK838H H8 pHC. 4. 

HarroMHHaeM, 'ITO "apHclJMeTHKa" BBO.OHTCSI B 3UBM IIO IIpHKaay C 

D3Y-1. 
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§ V • Kax pa6oTaeT nporpaMMa 

ITporpaMMa nocTpoeHHH asyMepHoro rpa~HKa H cTaTHCTHqecKoA o6pa-

6oTKH COCTOHT H3 Tpex '18CTeA. 

ITepsaH qacTb ·nporpaMMbi ssoaHT H 3anHCbiBaeT Ha MB HcxoaHbiA 

t.IM H, ecnH HY1KHO, ssoaHT apH~MeTHKY a ilSI MHK H nporpaMMY paclllH~poBKH. 

3aTeM nporpaMMa C'IHTbiBaeT c MB HY1KHblA t.:fM H no yKa3aHHoMy Ha ll3Y-1 

cnoco6y BbJ6HpaeT ( X , Y ) I - KOOpaHH8Tbl TeKymeA TO'IKH. ITporpaM

M8 H8HOCHT STY TO'IKY H8 rpa~HK nyTeM ao6asneHHH eaHHH'IKH B asyMepHbiA 

HHTepsan I rae i = 1, • • • N x ; It= 1, • • • • NY onpeae-
1 • k 

ilSilOTCSI C nOMOinblO 

X < X < X 
I - I+ 1 

y <Y<y ' 
k k+1 

rae x =X +(j -1)~x H ~X ,_ 
X MAX - X MIN 

j MIN 
Nx 

y - y + ( k- 1 ) ~ y ~y- y MAX - YMIN 
k MIN. 

NY 

EcnH TO'IKa BblXOaHT H3 YK838HHblX HHTepsanOB0 TO OHa CYMMHpyeTCH 

Ha nom1x rpa~HKa. OaHoBpeMeHHo eaHHH'IKH 3acbxnalOTCH B Hy:lKHbie MecTa 

npoeKUHft'· Ha OCH X • Y • 

B 3aBHCHMOCTH OT COCTOHHHH ll3Y -1 MOryT rOTOBHTbCSI cyMMbi 

S • :I X 
l 

T-:I x 2 

l 

H, ecnH 3aaaHo K Ia 0, HaKannHBalOTCH 3HaqeHHH 

ut ·1 Y zt ·1 y2 

anH Ka:lKaoro HHTepsana ~ , rae ~ - K ~ x H 

MeHHIDmeecH a npeaenax t = 1, 2, • • • $: N ... I K • 

t - uenoe qHcno, 

BTopaSI qacTb nporpaMMbl roTOBHT HcxoaHbie aaHHbie anH nposeaeHHH 

KpHBbiX F ( ll:) t 

a) ecnH 3aaaHo K ,_ 0 , 

Ut 
yt- --

•t 

TO C noMOinblO ~OpMyn 

Zt 
<Y, > • --- Yf 

l. •t 

6 

i( 
II: 
!, 

·~ 
~ 

~: 

. ! 
II 
1 I, 

\ 
'>/ 

ii 

(rae D V KOnHqeCTBO TO'IeK B t - TOM HHTepaane) qHcnoaoA 

MaTepHan npHBOaHTCH K KOH9'1HOMY BHay F ,w ,x1 ,F2 

w2,x2 ••• , Tpe6yeMoMy nporpaMMOA CTI-123. 

Toraa 

Ft • y t w - ---"-1 __ 
t < yt > xt X + 2 t -1 ~. 

MIN 2 

3aTeM no 3aaaHHOA • apHc!JMeTHKe' H HaqanbHbiM YCnOBHSIM ( CM. § 2) npo

BOaHTCH onpeaeneHHe HaHilY'IlllHX napaMeTpOB KpHBOR a 1 

6) ecnH 3aaaH 7 pa3pSia ll3Y -1, TO onpeaenSilOTCSI 3Ha'leHHSI napaMeTpoB 

rayCCOBCKOA KpHBOA 
2 

a (x-a 1 ) 
F •--exp[- ], 

a 2 2 
2 a 2 

R 1 Nx 
rae a "' .. --- :I n ..;-r,1 .JT'il1•1 I 

- HOpMHpOBO'IHbiA KO~HUHeHT ( D J -

KOilH'IeCTBO TO'IeK B j - TOM cTon6ue). t.:fHcnosoA MaTepHan anH CIT-128 

rae roTOBHTCSI B aHanorH'IHOA clJopMe, 

F •n 
I 

w - _1_ 
Dl 

• X .. X + 
I MIN 

ll.::.L ~X • 
2 

HaqanbHbie napaMeTpbi onpeaenSilOTCH no clJopMynaM 

-x s b 
1 

• 0,1 a 
2 • 1 ,. -R-

-
T -2 

a -v -- -X b - 0,1 • 2 . 
2 R 2 

a npOH3BOaHble Bbl'IHCilHlOTCH no cneaylOinHM ~OpMynaM: 

aF 
~--1' 

a 1 

x - a 1 . ---=-~--
2 

aF 1 [ (x-a,>2 ] 
~...;;.--F·- -1 

a a2 •2 a 
2 

(a aToM cnyqae He 3aaalOTCH HaqanbHbie napaMeTpbi H • apH~MeTHKa • >; 
c) EcnH Ha n/K KOHCTaHT 3aaaHbi E , m 1 , m 2 , m a • Ha 

fi3Y-1 - 11 pa3pHa, a " Y - CyTb KHHeTH'I9CKHe SHeprHH nepBOA H 

BTOPOA '18CTHUb1 0 TO rOTOBHTCSI KOHTyp LlanHTU8 TSKHM o6pa30M/3/, 'ITO anSI 
2 j -1 

K8)1(JlOrO T I • X MIN + --2--- ~ x ~ 0 

Bbl'IHCilSieTCSI 

Q ' 1,2 .. 
v + V _v 2- fl. Cd ,. 
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rne 
2 f.L =A -2ET 1 

v AC-(AB+C-2mm)T +ET
2 

l 2 I I 

w ( C - BT
1 

)
2 

A= E- m 

B •E - m 

C .. _!__[ (E 
2 

2 

m m )2 
2 

m 
2 

8 

no Tex rrop, rroKa v 2 -;.tw>O. <l>yHKUlHI Q ( T ) B HallleM cnyqae 

H orrpenenHeT KOHTyp .QHarpaMMbl .ilaJIHTU8x/, 

B TpeTbeH: 'IBCTH rrporpaMMbi roTOBHTCH K rreqaTH pe3yJ1bTaTbi o6pa6oT-

KH, 

B cnyqae, Korna rrpoKnaAbiBaro-rcSI KpHBbie cor nacHo rryHKTaM a) Hill! c), 

rrporpaMMa H306pa)!{aeT HX HB rpaqmKe T8KHM o6pa30M 1 'ITO Ha MeCTO I l,k 

AByMepHoro rpa~HK8 38HOCHTCH JlH60 "0", KOrAa B ABHHOe MeCTO He IIOII8Jl8 

HH OAHB TO'IK8 1 JIH60 "-" 1 Koraa B A8HHOM MeCTe H8XO.QHTCSI > TO'IKH, 

UeqaTb rpa~HK8 rrpOH3BOAHTCH ITO IIOJlOC8M1 CXeMaTH'!eCKH IIOK838HHhlM 

Ha pH c. 1. OaHoBpeMeHHO rre'!aTaroTCSI pe3yJlbT8Tbi pa6oTbi M HK H BCSI He

o6xoAHMaSI HH~OpM8UHSI 1 cornaCHO COCTOSIHHSIM .il3Y -1, 

ABTOpbl pa60Tbl 6naroaapSIT f. H. TeHTIOKOBY 38 IIOMOIIIb H HHTepec K pa-

6oTe. 

x/ HMeeTCH TOJKe B03MOJKHOCTb Bbi'lHCneHHH KOHTypa IJ.HBrpaMMbi Jla-
ilHTUB B rrepeMeHHbiX M HnH M :J (rae M - 3</Jt/leKTHBHBH 
Ma•.'Ca) IIyTeM BBeiJ.eHHH aolfflJJIJHHTenbHO/i lf#rfloKBpTbi, 3ljHp 

8 

nHTepaTypa 

1, CM., HBnpHMep, CERN - SUMX, Manual, 

2. IO.A.By!laroB, A.r.Bono/lbKO, n.H.nennnoBa, H.naTO'lKB, nperrpHHT 011RI1, 

10-3052, ll,y6Ha, 1988, 

3, CM., HanpHMep, O.Skjeggestad, CERN 64-~3. 

PyKoiiHCb nocTynHna B HanaTenbcKHA oTnen 

23 ~eapanB 1968 rona. 
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OpunoJKeHHe 

A. OopsrnoK BBonHMO~ HH$QpM8UHH 

I. 0/K onHH H MHOrO 'IHCllOBOrO MaTepHana. 

I) 0/K KOHCT8HT, 

2) aecTaHnapTHhi~ onepaTop (ecnH OH Tpe6yeTcsr), 

3) apu¢MeTHKa, ecnH ecTb enHHHua nessrToro paapsrna, 

4) l.JM. 

0/K KOHCTBHT MHOrO. 

1) HecTaHnapTHhi~ onepaTop (ecnH oH Tpe6yeTcsr), 

2) apu¢MeTuxa, ecnu eCTb enHHHua ~-ro paapsrna, 

3) l.JM. 

4) n/K KOHCTBHT, 

5) B KOHUe BCeX Mo'iCCHBOB 0/K KOHCTBHT rrpHKllanbiBBeTCSI n/K 

c ceMepKaMH. 

E. Oopsrnox aanasaeMi>IX napaMeTpOB Ha n/K KOHCTRHT 

I) X MIN } 

2 ) X MAX 

rpaHHUbl HHTepB8liOB Bnonb OCH X 

3) N " ;;; 99, KOl!H'IeCTBO HHTepsanoB BnOllb OCH X 

4) 

5) 
6) 

7) 

8) 

9) 

10) 

II) 

YMIN } 
y rpai,HUbi HHTepsanoB anonb ocu Y 

MAX 

N y ;:;; 100, KOl!H'IeCTBO HHTepsanoB BnOllb OCH 

K KOHCT8HT8 CTBTHCTH'IeCKO~ 06pa60TKH 

E ITOl!HBSI SHeprHH 

::1 MaCChi 'IBCTHU 

I!) f TO'IHOCTb 

13) m KOl!H'IeCTBO napaMeTpOB 

a

11 ·~: H8'18llbHbie 3HB'IeHHSI napaMeTpOB 

10 

y 

~":-! 

~~ 
1 

2 

J 

4 

5 

6 

7 

8 

9 

10 

" 
12 

2S 
2/1 
21 

28 
29 
JO 

b i 

b 11 Ha'lan&Hbie orpaHH'IeHHH wara 

b., 

S 0 6onbwoe 'IHcno 

~~ ~ n 0 R c II e II H e 
; 

rcli( 

I 'IM U.1 nptN!,DOUMbl &Nfopru 
0 

I 'IJI-uofX'u6 UJ if.Onpr c oi/Hou KI 
0 

I OiJHu o/lt lt0Hl'i71t1Hm(UH020 MOCC'u6o6 1/,Yj 
0 MHoed R/H ltOHcmaHmtOt!luH Moccu6 

1 Becb 1./M ctpopMt.po&JH u.1 2-x cmpoH 
0 !Jt!CD ·'IV ctpopMv,OO~H 1/4 I cmpoltu 

1 nevamb HecmoHtJopnmoeo onepamopo 
0 Hem 

I ne"amb 3otJa6aeNbi.X lljR ROifcmoHm 
0 Hem 

I Cmamucmv'lecKaP odpadomtta 
0 llem olfpodomttv i 

I /(Oift'i.l 6&Jaa (lfOHt'i.l 6peMt'HV) 
0 npoiJonJKam~> d6oo 
I BdoO aputpMemuttv iJn.R cmamvcmu'lecttou otpatfom!fv 
0 Hem~mvltv 

I flettamb a,outpM~Uifl/ 
0 liem 
1 CmpoumcRHOHmyp ..Qa.nvmtHX 
0 He ttmpovmcR 

1 Patfoma C' M./1 t 'IAIMotlumC'P c M./11 
0 Padoma C' 'IM HO' R/11 

If~ R~O quc.no l/.1 /lO'fJbl.' l//ll/ I, U/lU 2, U/7.'l.3, 
l//1, 4( J 

HOMeR 6mopozo ttvc.na u.J nap1>1: vnu t, unu 2 unu .J, 
UAU~ (YJ ' 
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12 

~Ko_n_ ~- t;;- r ~ A. I ,_ :: .. , FPPZ .. tl , m, r r ~~z ?,,._, , 

I : ,. oozt I z•o.zz----1 
1-· ------38011U - ··-----1 

Puc. 2. Cnoco6 xpaaeHRH queen R npucsoeausr HoMepos ua ME. 

1000 00 
I OZOJ 0021 p 
2 55 0225 IOOtJ 002Z wJ 
.J s. 012+ 02/ti 0023 [, 

• 55 0215 1701 0~ ~'1/a 
5 .111 1000 
II 7 77 7777 1+00 . 

Puc. s. npuMep nporpaMMbl pacwHijJpoBKH Lln!l senH'IIfH H8 CT8HLI8pT
HblX n/K TpeKOBbiX 38!18'1. 
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