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B paoOTe
111 

H8MH ohlna C~OPMYRBPOB8H8 38~8~8 BCUonb30B8HBB MQTO~OB 8BTOM8TB­

~ecxoro OU03H8HBB 00p830B ~g H~eHTB~HK8UBH 38p~eHHhlX ~8CTHD B DpOMO~enBpOB8H8 

H~9HTB~BK8HBH 38paAOB ~8CTBU BhlCOKBX 9HeprBA C BCUonb30BBHB9N anropBTM8 ROTeHllB8n&­

/2/ 
HhlX ljlyBXUBil • 

B ~pyroll aawell p8oOTe/S/ STOll cepBB upoaepanac& 3BBBCBMOCTh H8~e~HOCTB onoaa8-

HBB 38pSIA8 OT HeKOTOphlX oco(ieaHOCTeil ROT9HUB8nhHhlX ~YIIIDBA, BCRon&3y&MhlX B 8nro­

pH'!'M9 onoaaa1111>1. B TOll ~e paCSOTe CSMno OTMe~eao, ~To ow•6u •~eHTB$BK8lUIJI ~8me ace-

ro B03HBXaiOT rrpa coana~eHBB aaa~ea:a:ll napaNeTp8 z I f3 'l8CTBD C p83HhlN:a: Z 

Kj)OM& TOro, cymecTBeHHhiM H9~0CT8TXOM anropHTM8, BCROnh30B8BW9rOCB B8MB B UBTBpo­

BBHHhlX p860Tax, SIBJIHnaCh Heoc:iXOUMOCTh COXp8H9HBB B OR9P8TBBHOli. U8MHTB M8WHHbl 3H8'1B­

TenhHhlX XORB'leCTB rrpoue~y-rO'lHOli B.pMBUBB. 

B aaCToHilleli paoOTe Mo~enapyeTca a~eaTB~axan•• aapa~eaaMx 'laCTHD Bhlcoxax 

saeprBli no napaMeTpy z/ ·~ • Ouoaaaaae DpOB3BOHBTCSI c Bcnon&aoaaaaeM aoaoro anro­

pBTMa0 Tpe6yiOmero M9HhWei'O o6'&9M8 OUep8THBHOli RBMHTB M8IUBHhl B 6onee 9KOHOMHOrO 

pacxo~8 wamaaaoro apeMen. 

nporpaMMa o6yqelmg 

KaK B B rrpe~hleylllBX paOOTBX HCXO~HbiMB ~8HBWMB SIBJISIIOTCH 8MURBTy~hl CBrHanOB 

Vi -~9TeKTOpOB perBCTpBpyiOWeli CBCTeMhl. 

~ Ka~~hlll o6'&ex-r ( ~CTBna, rrpowe~maSI 'lepea peracTpapyiOmyiO CBCTeMY) xapaxTepB-

30B8RCSI k -npB311BXBN:a: 

X 
Jt 

-L 
n-k I= I 

v 
IJ 

k m 1, 2 ••• n - 1; 1 n - 'IBCRO C'l9T'IBXOB B perBCTpBpyiOmeli CBCTeMe; 

OR03H8B89MOil ~8CTB1lhlo 

CBrSIBRhl DpOByM9pOB8Hhl B ROpSil{KQ B03p8CT8HBSI BX 8MUnBTy~ Bll~9KC8MB 
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I 

B upeuecce oiST'IeliBll s wamB.IIy BBO.QBnacb .Q&IIIIHe oC5 N -o&&exTax, npaKa.QneJKa­

max 11: JtalKAOMY B3 no.QneJKam~~x on03R&RBJO Itnacco&. KalK.QHll Taitoll 11:nacc COOTBeTCTso-

san onpe.QeneKBOMy 3Ka~eBBJO napaM&Tpa 'I = .!__. 
fJ 

8 lt&~ecTB8 xapaitTepBCTBB o6o6meli!INX o6pa30B ItaJK.QOro ltnacca BCIIOnb30B8nBCb 

c:ne.Q)'JOmBe li!YIIIOl.BB DpB3BaltOB ( 1): 

(Y 'I ) 
t mtn 

(Y 'I ) = 
Cp 

(y(Y 'I 
k 

'1 

'I 
=(X ) 

t min 

N 
'I 1 :s XJt 

N J=l 

'I 
ZOk 

z
71 

+Z 
71 

oL.:...n: 
2 

(2) 

DpB n(Z I) <0,75 

n(Z 
0 

) 

DpB ~ ~ o,7s. 
n(Z 

0 
) 

3.QeCb (X t ) - 114BM8Bbmee B3 3114'1811BA k -Toro llpll3llaJ:a, IIp8A'JaiiBII811RhiX DpB o6y-
m1n 7'1 

'I&IIBB aa Itiiacce 'I ; Z ot - 3Ra'leRBe llpB3Raita Xt , 'lame scero BCTpe'laJOmeecH 

npa o6y'!eaaa sa Itnacce 'I z 'I - 3R8'1811B8 TOro lK8 DpB3Ralta xt • WJKallmee 
It 'I 

~ Z Ot j n(Z
0
)- 'IBCIIO CIIy'laeB 

'I 
IIOllBII811BII Z ot DpB 00y'18RBB Ra KIISCCe '1/ 

ll (Z I ) - TO lK8 C&Moe AII,II Z It 

B pe3ynLT&Te o6y'le!IBR .QnR JtalK.Qoro xnacca 'I li!opMBpyJOTCR B 38!lOMBR810TCSI 

(B OIIepSTBBROll IIaMIITB M8mBHhl0 BnB liS BR8WIIBX 38!lOMBII810mBX yCTpOliCTBaX) 12 BenB-

'IRK: 
'1 

(yk ) min 

'I 
(y t ) cp 

'1 ) 
(y t sep 

k = 0, 1, 2, 3 • 

nporpaMM& OII03118RBll 

B uponecce on03Ba!IRSI ltSlK.Qoro o61oe1tTa: 

1. B MSWHRy BBO.QHTCB xapaltTepB3YJOmBe ero SM!liiHTy.Qhi Y11 

XB X Jt 

(S) 

H CTpOIITCll !lpR3Ha-

2. CTpOHTCR pa3HOCTB MelKllY l,lpR3JiaKaMR X Jt on03HasaeMoro o61oe11:Ta a xapalt-

TepaCTHKaMR o6o6meHaoro o6pa3a ItaJK,Qoro xnacca: 

4 

• 

')~! 

il' ;. ' 

i!li:l 

~ p 
~ 

t~i ,,, 
~ 
:~· 
}I 

1
\( 

' ' 

' 

' ~ 

, 

\, 
'1 

(At) =I~ -(Y 71 ) I 
min J,~ k min 

'I 
(At ) cp 

'I 
m I X Jt - ( Y t ) cp 

'I 
(A) =IX -(Y 71 ) I 

k sep· Jt t sep 

'I 
8 B8XOTOphiX c:ny'laiiX onpe.QeiiSUICll T/UtlK8 3HaJ: B8nii'IRH (At ) min B C1 

o61feltT MOlKeT llpRB:a,Q II8lK8Tb TOIIbXO X TeM ltiiSCCaM '1/ , ,QIISI KOTGphiX 

S. npa I4JIC,QOM 3H8'18HBB 

ltiiSCCOB '1/ 

k 
'I 

cpaBRRBaJOTCR 3Ha'leHBR At 

'I 

ro 

4. CyMMBpJe.'I'CR ucno MBBBM&IIIallhiX 3Ha'leull A t , llpBXO.QIIWB} 

Itnacc. 

5. 0n03B8Ba8Mhlll o61JeJ:'l' OTJIOCBTCII II: TOMy IUiaccy, 114 II:OTGphlll Dpl 

60111amee II:OnB'I8CTBO MRJIBM4111allhiX 3lla'le!IBA STBX p83BOCTell. BeliR .QIIII X. 
. 'I 

o0-J.eii:T8 O.QBRaiOBOe ltOIIB'IeCTBO MBIIBM&IIIaBhiX 3Ba'leRBll A RaOIIJO,Q, 
t 

CXOIIIaUX ltiiaCC&X, TO OD03R8B88MhiR o«51.exT MOlKeT DpBB8,QII8lK8Tb II: IIIOOO 

OJIB BN,QSIOTCII 11:/Ut B03MOlKBhl8 pemeRBR. 

Pe3YIIbT&Thl pac~eTOB 

B Jta'leCTBe upawepa IIPBMeli&Dll 11osoro anropBTMA !S~o~na upoMOlleiiR 

4la~tanasr 3&plllKell.llhiX ~acA:n no napaweTp:y z/ {3 • AMnnBTy.QBhle cnexTp: 

BBII:SIOmBX DpB llp0XOJK,Q8JIBB TIUtBX '18CTBil ~epe3 peracTpBpyiOmYIO CRCT8M) 

BaiiRCb IIO MeTO.Q;y 0 O!lBC&RROM;y B TOll lK8 pa!SOTe. CneXTphl RMByiibCOB pac 

.QIISI 'ISCTBil C 3Apll.QOM % R c:s:opOCTblO v=cf3 , 3Ra'leBBll napaMeTP• 

ltOTOphiX DpBB8,Q8BN B TaOnBI(e 1. 

Ta!Snana 1 

npiB8,Q8BJINe B T80nB!l8 llB~hl COOTB8TCTB:YIOT 3R8'18BIIIM napaMeTpa z/{3 
'ISCTBilN z (nepshlll: CTon!Sen) a cxopOCTB fJ (nepsasi CTP' 

z/fj 0,4 0,5 0,6 0,7 0,8 

1 2,5 2,0 1,67 1,48 1,125 
2 5,0 4,0 s,a4 2,85 
4 10,0 8,0 6,66 5,71 
8 20,0 - 18,38 
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iY'tGS:BII B NAWB!Iy BBOilBRBCb ll81lllhle o6 N -olSt.eKTaX, DpBR81lll8>Ka­

!lOilll8lKAWBX onoaaauJO xnaccoa. KalKilhlll Taxoll Knacc COO'I'BeTCTBo-

aaa'lellBJO napaweTpa '7 = ..!._ .• 
f3 

paKTepBCTBK o6o6mellBhiX o6pa30B KalKilOro Knacca BCDOilb30BallBCb 

DpB3BaKOB ( 1 ) : 

'1 
) =(X ) 
min k mln 

N 
'1 

) = 1 I xJ• Cp N j=l 

(2) 
'1 

~)<0,75 ZOk npa 

'1 ) 
n(Z 

0 
) 

= 
k 

'1 '1 
Z +Z ~ ~ o,7s. oL-..:..ll; npa 

2 n(Z 
0 

) 

BMellbmee B3 aaa'leaall k -Toro npaaaa:.:a, npell'loaBneaahlx npa o6y-

Z '7 - aaa'leue npaaaaKa X. , 'lame scero BCTpe'laJOmeecH 
Ok • 

z '1 - 3118'1911B8 
lk '1 

BCilO Clly'laeB DOIIBI1811Bll Z Ok 

:acce '1 Toro lKe npaaaa:~:a x. , 6nalKallmee 

npa o6y-.esaa aa Knacce '7 

z" llll,H lk 

o6y'leRBH llllH KAlKilGrO KllACCa '7 ljlopNBpyJOTCH B 38DONBR810TCH 

liTH M8WBilbi 0 BnB 118 BllemllBX 38!lOWBR81011lBX yCTpOIICTBaX) 12 Dena-

'7 
yk min 

'7) 
(yk cp 

k = 0, 1, 2, 3 • 

'I ) 
(y • aep 

JlporpSMNa OD03H8BB.II 

03R8RRll K8lKilOrO 06'1oeKTa: 

BOilllTCll xapaKTepB3YJOmHe ero SMDRHTyllhi ViJ 

(S) 

H CTpOSITCH DpH3118-

3HOCTH M9lK11Y DPH3.H8K8MH X Jk Oll03H8B89NOrO 06'1oeKT8 H X8p8K-

aaoro o6paaa KBlK11oro Knacca: 

4 

.,J>~' 

., 
,,., 

il/li 

?,.: .. 
i! 

t J 
!tl 
i'~il 

lt 
i,« 

.! 
·l' 

·~~·. 

,.11!': 
,; 

' 
'I ··, 

~. 
•I •:'• 

,$ 
~r 

iJf 

\ 
'I 

(Ak) =I~ -(Y 71 ) I 
min ·~~ t. mtn 

'I 
(A k ) cp 

'I 
= I X Jk - ( Y k ) ep 

{4) 

'I 
(A) =IX -(Y 71 ) I 

• sep· Jk • aep 

6 118J:O'I'opb!X CllY'IABX Ollpell9RSUICH T8JtlKe 311811: B9IIJI'IBII 
'I 

(A k ) min B C'IB1'8ROCb 0 'ITO 

o6'1oeKT NOlKGT DpBR81lll8lK8Tb TOnbKO K TeN Xll8CC8M '7 , 1(11.11 KOTOphiX (A 'I ) > 0 
k min 

8. llpB ltAlKilOM 3B8'1911BB 

xnaccos '7 

k CpABBBBaiOTC.II 3B8'1eHBll 
'I 

A• llll.ll Pll3.BhiX 

'I 
4. CyNNBpfa'l'Cll 'I.Bcno NBIIBMSnb.BhiX 3Ra'le.BBII A • , DpBXOillllllBXC.II 118 X8lKI(HII 

Knacc. 

5. Onoa.aasaeMHII o6r.ex'l' O'I'IIOCKTCll 11: TOMY ltllaccy, aa KOTophlll np.a~ollBTCll aaa-

601lbmee XOnB'IeCTBO NBBHM4nbllhiX 3B8'18.BBI STBX p831lOCTell. Ee.tm llllll uxoro-11116o 
. 'I 

o6'1oeii:TA 0/lBIIAJ:OBOG KOnB'I8CTBO NBBBMAnb.RhiX 3R8'18.BBII A Ra611JOI(AeTCll B Re-
k 

CXOIIbltBX :.:naccaX, 1'0 ODOC3118BA8Nhl8 o6'1oeltT MOlKeT DpRR81lll9lKATb K llJ060yY B3 IIBX B Bee 

OIIB Bhlll810TCll :1:8:1: B03NO • .Rhle pemellBll. 

PeaYilbTaThl pac'leTOB 

8 U'leCTB8 DpBNepa DpBM8118.BBll IIOBOrO anropRTM8 6blll8 DpOMOil91l.BpOB8118 Bll8HTB-

IjJBJtallBSI aaplllKell.RhiX 'IACTBll no napaMeTpy z/ f3 • A"t'nBTyll.Rhle cneJtTphl carsanoB, aoa-

/1/ 
lmltAIOillBX npa npOXOlKil8.11Ji:B TUBX '18CTBll 'lepe3 peracTpBpyiOillyJO CBCT8yY t !)8CC'IBTbi-

Ball.BCb no MeTOJlY, onacaaaoyY B Toll lKe pa60Te. CneKTJ>hl BMnyllbCOB pacC'IBThlaanacb 

llllSI '18CTBll C 38Pllll0M % B CltopOCTbiO v=cf3 , asa'leaaH napaMeTpa z/{3 AilS! 

XO'I'Opb!X DpBB81l81lbl B Ta6n.ane 1. 

Ta6n•na 1 

llpsael(ellRhle B Ta6nane llB~hl coOTBeTCTByJOT aaa'lellBSIN napaMeTpa z/{3 llllll aapSIIla 

'18CTBllbl Z {nepahlll CTon6en) B CltopOCTB {3 (nepaasi CTpOKa) 

z/{3 0,4 0,5 0,6 0,7 0,8 0,9 

1 2,5 2,0 1,67 1,48 1,125 1,11 
2 5,0 4,0 8,114 2,85 - 2,22 
4 10.0 8,0 6,66 5,71 - 4,44 
8 ~0,0 - 18,88 

; 
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I 

8biiiOJIII8BBbl8 !laMB pa<o'I&Tbl DOX838lUI0 'ITO CII&X'1'pbl '18C'I'Bll: C MAllO p83lUI'I8X>D!BNJICB 

z/'{3 CBIIbBO Depe:a:pbl&a!O'I'CSI B DODbiT][B BX p83,1l9D8Uil, npa C,ll&IIABBbiX Dp&,llDOIIOlK&BBSIX 
/1/ 

o CBOIICTB8X parHC'I'pBpytoD!ell ycTIUIOBU t npaBO,IliiT X floru.mouy 'IIICny OD!IIfSO:a:. llpa 

yuem.me Bllll 'IIIClUl OD03BABA811lhiX IUI8CCOB (B pe3yllbT8T8 RCIUIX>'I&DSI R&][OTOpbiX R3 

tSlU!axo paCDOIIOJKeHHbiX aaa'leDII z/{3 ) Ra,lleJKHOC'I'Io onoaa&DSI yaelUI'IIIBA&TCL BDOIIR& 

Y.llOBn&TBopaTen&Roe paa,lleneoe aatSnto.ll88TC!I, aanpaMep, npa OCTaaneaaa .llllll onoaaaRRSI 

cne.llytomllx xnaccoa: z/{3 - 1,11; 2,0; 2,85; 4,0; 5,0; 6,66; 8,0; 10,0; 1S,SS. 

Peayn&T8Tbl onoaaaoH npaaa,lliiBlKHOCTR 'laCTRn: x STRM xnaccau npaae.ll&Rbl B 'tafllUI­

ne :.~. TaM JKe Mil cpaaaeo!l npaae,lleBbl P93YilbTATbl OD03H8DSI STRX xnaccoa c DOMOIIlloJO 
/3/ 

81IrOpRTM8 DOTeHDRan&BbiX .:y.IIIUlllll • 

TatSnana 2 

JlOIISI Dp8BRJIIoHO OD03H8HHhiX oiS'J.e:a:TOB .1(11!1 p&3HhiX Kn8CCOB T/EZ/{3 npa 
oflp830B8HRH cyJKAeRRII DO M&TOAY UOTeHn;a&nloHbiX. ~HXJlRII II .118 OCBOBaHRR 

anropa'twa, OllRCaHHoro a aaCToSID!ell pa60Te 

z/{3 
HacTOSID!8!1 pa60Ta 

anropaTM 

HaCTOSIDlAH pa60Ta fi OT&Hn;aa1lloJIL[a 
1 flea Y'I&Ta aaaxa A min ) ( c Y'I8TOM aaa:a:a 1'1 min) cpyamu 

1,11 0,97- 1,00 1,00 

2,00 0,98 0,98 0,98 

2,85 0,98 1,00 0,88 

4,00 0,98 1,00 1,00 

5,00 0,98 1,00 1,00 

6,66 1,00 1,00 1,00 

8,0 0,98 1,00 1,00 

10,00 0,98 0,81 

18,88 1,00 0,98 
i 

113 DpRB&,Il&HHbiX B T8611B:Jl9 A8.11l!biX BR,Il.B00 'ITO RCDonlo30BaDe paCCMOTpeR.IIOI HaMil 

.llOBOJIIoHO DpOCTOII peracTpRpyX>D!ell CRCT&IIlbl R3 '18Thlp&X ,lleTeii:TopOB B CO'I8T8.11RR C rpy-

6oll 8H8lUI3RpyiOD!&II CHC'I'8MOI0 RM&toD!&I pa3p8D!&De lUIIIIIo 1 K8RIUl/Msa, D03BOII518T ylKe 

nony'IRTio .llOBOn&Ho no11.11oe npe,llcTaaneoe o CDexTpe peraCTpapyeMoro .1131ly'leHRSI DO napa-

M&Tpy z/{3 • Y11Y'!me.11ae paapematomell cnocotS.IIocTa aaanaaapy10mel cacTeMbl D03BOIIRT 

DOIIY'IRTio eme tSonee nonay10 i:apTRay, ocotSeaao B otSnacTR z/{3 ~2 - a. 

6 

• 

'~ 

:!.~.~~: 
1/lf'~ 

~-· 

~I 

, 

\. 
Cpa~eaae anropaTMOB 

fipRBQ,Il&M H9ltOTOpb19 xapaxTepHCT~R RCDOIIIo30B8BD!9rOCSI BAMR paHee Ill~ 
11 S/ . 

IUISllloBbiX cpyRitllRII ' a anropaTMa, onacaaaoro B aacroSID!eli patSOTe. 

Ta6nHna S 

0cHOBHbiQ xap8XT&pHC'I'RitR anropRTMOB OD03H8DSI 

AnropaTM 
XapaJtTepacTaxa 

JluHa nporpaMwbl 
ofSyq&HRSI 

(8-'lacno l!'leex) 

.ll1IH.IIa nporpaMMbl 
OD03H8HR!I 

(8-'IRCIIO l!'l991t) 

llaMSITb o peaym.­
TaTax oflyqeaa!l 

( a-,•cno !J'!&eJt ) 
1 ][D8CC 

Bpeusr o6y'leHa!l 
(cex/xnacc npa 

N = 70) 

Bpew!l onoaaaHR!l 
70 06'b&ltTOB 

(cex) 

fiOT&HilR8llloHbl9 
<jlyHKilRR 

360 

300 

644 

150 

120-150 

HacTo 
pa6o 

35 

50 

11 

n 

BRAH0
0 

'ITO HOBhlll anropaTM 3H8'1RTellbHO 6onee SKOHOMeH DO pacXQAY ~ 

Bp9M9HH R TpeoyeT AD!I CBoeil p9811B:3811RR 3Hli'IIIT9nbHO MeHbmero 06'b&Mll Dl 

HaneJKHOCTb onoaaaHR!I npa acnom.aoaaaaa aoaoro anropaTMa ao scex cny'la~ 

H81l9)!(}!0CTB OD03H8HR!I npa ll!li'IIO.Jih30B8HRB DOT&HilRllllbHbiX <jlyRK!lRII. llO,Il06Hble 

T8Tbl 6binii IIODy'I&Hbl npa RA9HTB<jlRKa!lRB 110 3ap51Ay '18CTRII C SH&preTR'IQCKR~ 

Aa·rol'"' 6naroll8PHhl B.fl. ,llJKenenosy aa nocTO!IHH&Iil aa-repec E aToll ps 

nonneplKKY a LA. OcocKosy aa o6cyJKAeaae pMa CB!I38HHbiX c pa60Toll sonpc 

n • T e p a T y p a 

1, B.M. ronoRHH, n.A. KymoKaHa. llpenpllHT OIUH1 2187, .lly6aa, 1965. 

:1. 0. A. BamJtapoa, 3.M. hpasepMaH, l1.B. My'IHHX. AsToMaTHJt<l a TeneMexa 

692, 1964. 

3. B.M. ronOioHH, ll.A. KyniOKHHa. llpenpBH'I' Ol1Hl1 2348, .llyfiaa 1965. 

PyKonHC& nocTynana B aanaTellb 

"{ 
7 anpen11 1966 r. 



Mil pa«;'leTbl DOJ<83811110 'ITO Cli9ETpbl '18CTIII1: C M8110 p83JI.J['l810li!IIWJICII 

b1S810TC1l II IIOIIbiTJ[B IIX p831l9119UB0 npll CAanaJIHbiX npeAD0110lK8BIIIIX 

/1/ 
pyromeA YCTA.IIOSI<B 1 npiiSOAIIT I ISoru.mowy 'UICny Oli!BISOX, fip11 

031UlSA8MbiX Jt.JIACCOB (B pe3ylll>TAT8 RClt1110'18QB ll91tOTOpbiX 113 

lx 31la..:euA z/{3 ) llall&lKBOCT& onoallall.Bu yse.JIB'IRSAeTCB. Bn01111e 

831l81191lB9 Jl8011101l89TCB0 BanpiiMep, npR 0CTABn911Ril A.JIII OD03118BRII 

11(3 - 1,11; 2,0; 2,85; 4,0; 5,0; 6,66; 1,0; 10,0; 13,33. 

~IUlllRII npllll8A11BlKJIOCTR 'l8CTRil It 9TRM lt118CC8M npRS9A9Hbl B T81S.JIB­

BH911RH np11S9A9Hbl pe3ylll>T8Tbl OD031l81l.BB 9TIIX lt118CCOB C DOMOli!&IO 
!3( 

lib! X +Y IUUlR it • 

Ta!Sn:ana 2 

noaaallHbiX OO'Io9ETOB AJIB pa3RI>IX lt118CCOB 'I• z/{3 np11 

9HRlt no M9TOAY nOT9llllR8l'I&IlbiX. ~llltlliiA II 118 OCBOB8Billl 

a.nropRTM8 0 ODIIC8JIHOrO B 118CT01111!911 pa60T9 

an:rop&TM 

~mtau pa60Ta HaCTOIIli!AB paiSOTa n OTellllRallltJD,[e 
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