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I. Bae.n;emre. 

I4 MaJI 1977 r., BO BpeMR san:ycxa ycxop:a:TeJJJI , B pesyJI&Tare sa

copeBBH necxou DpHeMHHX pesepByapoB uacocuol cTaBUJH 0 Bo,n;osa6op" 

Ha p. Jtv6Ba, BO)tOBO)tOB H BOS.IJ.YXOOXJia.ltlriTeJiei rJiaBJmX arperaTOB, OH

.zra a:BapdHO OCTaHOBJieHa HaCOCBU CTSJUJ.ilA: ll CHHXpoqaSO'rpoH. llona.zta

BHe DeCKS B DpHeMHHe CliC'reMH BO,IJ;OSaOopa HBBXOCD CJie,n;CTBHeM TeXHo

JIOI'lAeCRliX HapymeHd llpll pasrpysxe Ha BpeMeHHOM IIpJAaJ!e, paCDOJIO -

xeHHOM BBDie Bo.n;osaoopa, necxa CMY-5 :a opraosa.ql!fS!MH, no.n;qmieBmJMH 

CMY'-5. B pesyJIDTa'l'e sToro cJDI.X.P.OWaso'rPQH npocTOSIJI .n;o ua-qam lm7lf.[. 

B ROHile anpeu H Ha'laJle MaS: 6wm npoBe,n;eHH Mal'BltTmie HSMepeHJrJ! 

Ha BTOpoM ImaJ{PaHTe SJieRTpOMai'lDITa (3M) ycxopHTeJ.tS: H Ha'fiaJlDHOM 

yqacne xauaJia Me.ItJieHHoro BHBO~ (MB). llo.nyqHJio no.n;TBe~eHHe pauee 

BSCRasaHHoe Dpe~OJ!OlleHBe 0 BJIHSHHH Ba xapaRTepHCTBRH ~HOro 

IIOJ1fl ycxopHTeJJJI Me,ItHHX JIIHH peSOHaHCmDC OOMOTOR MB ll penc, pacno

JIOJtemm:x: B pa6o-qel o6moTH. 

Ha RaHaJle M8 JipOBe,®HH MexaHH"qeCDe pa60TH Ha OCHOBalfJIGJ Tpe6o

BaHBI DO TpaHCDOpTBpOBKe nyqxa B K. ~~5. 

Ha KaHaJle 6HCTporo BHBO,Ita (EB} Ha'la.TH pa60TH IIO y:BeJJ:JITiemm 

s@le:K'l'~CTH BHBO~ IIPH pa6oTe Ha ~ax. 

llpo.n;o~cD nep:a:o~ecXH Be~ec.a: reo.n;esm-qecKHe Ba6~eBBH 

sa IIOBe,IteHKeM 3M CHHXpo®8SO'rpoHa. 

Ha ~HTe 3M YCTaHOBJieHH nepBHe IO .n;aT"qHROB HOBOi ~0 -

CTaTgqecROI CHCTeMH C BHCOROI CTeiieHbm aBTOMaTHS~ HHBeJIHpOBaHBH. 

2. MarimTHHe HSMepeHH.B:. 

B pesyJIDTaTe Mal'D'l'HHX HSMepeHd, BmiOJJBeHHHX B ORTS:Ope !975 r., 

6HJIO BHCRB.SaHO IIpe,n;IIOJIOJJteHHe 0 TOM, 'q'fO 60JI&IIIHe HCI\aJteBJri.S: IIOXasa

TeJm Mal'HKTBOrO IIOJI.S: 11, , IIOKBJI.fiDQHeCH IIpll y:BeJ!HlleBBH CROpoCTH 
• 

HSMeHeimJI BB.1JYKnBH (B = 16.0 xrc/c), BHSBaim BHXpeBHMH TOKaMH, 

pasBH:Ba.DQJIOOICH B Me.n;HHX JJI'il'H8X pesoHa.BcHHx o6MOTOR MB /I/. Ce-qeime 

Dimi - 25.x5 ,.; (AR XA 1.). ,lJJ1Ji IIpOBepl:.i! STOro npe,n;IIOJIOJKema:a: HyltHO 
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61iJIO 6H npOBeCTlll MarBH'l'Blie HSMepemiJI Ha O,IUIOM HJllll HeCROJIDIQIX no

JII)Ca,x 3M I BJIH IT RBaJUlaHTa, npe~plllTeJibHo y,Ita.JlHB c nomoco:a Ililllllll. 

JleMOH'l'lllpO:samie mm - pa6oTa 6oJW~~oi Tpy.ztoeMROCTlll, noaTOMY 6l:L71 BH-

6pa.R HHOI: nyT:b. B Mae 1976 r. 6HJllll BlmOJlHeHLI iiSMepelUIJI Ha. O,ltHOM 

KS llO~OB ill ~aBTa. oTOT ~aRT He HMeeT mHH ce~eHHeM 

25x5 .,_2 ( OTCYTCTBym' ll BORalltelDISI B RpHBHX noxasaTeJI.R: noJUI 11, ) , 

11 nepe.zt HSMepeBBSMH Ta.Kl!e IDliHH 6:wm ynoJteHH :apeMeBHo. HSMepeBKJI 

no~~ BHRCHHTD xapaxTep noBe.zteHHH noxasaTeJUI nonR r\ B ycxo -

BHRX HOpManbBOi lll yqeTBepeBBOi CKOpGCTH H3MeBeHBH ~ 6e3 

Me,ItHHX IIIlllH lll B HX npHCYTCTBHH. 'CTaxO .BOSMOJmliM UO,ItTBep,ItH'l'b BHCRa

saHBOe pa.Hee npe,IUIOJlOJKeHHe ll C,ItexaTD .BHBO.D;, 'ITO HCKSJKeBHJi, UOJIBJIJI

DQHeC..S: B KpHBOi r\ = Cf (AR), BHSBaml B.HxpeBHMH 'l'ORaMH B WliBax 

OCSMO'I'Im MB. llpH aTOM c:as:s:& HCKaJJteBd: :K WIOII{a.ItH npo:ao.ztmmoB, Ha.Xo

.ltSlQHXCSI B ropHSOHTax:&HOI UXOCROCTH, 6w.ra JllllHeiHa: YC'l'aHOBKa llllllH 

Ha llOJlDC MeHbllle.i no WlOIQa,ItH CTOpOHOi (nOBOpoT Ba 90°) BHSHBa.JI pe3-

l«)e YMeHDWeHHe Hcxyelfd: I 2/. 
B COOTBeTC'l'BilH C npHBe,IteHBJD.OI pe3J.1IbTaTaMB B anpeJie 1977 r. 

BO II RBa.ItPaHTe 3M, Ha pa.ztHYCe Q 0 ± IOO MM 6HJm CMOH'l'HpOBa.Hll 

DIHBI:l pesoBa.HcBoi o6MOTim MB cel!eHKeM ~ R x • 'l = 6xiO ~ (BMecTo 

WHH - 25x5 r.s?) H npo:ae.zteHH MaXBHTHHe HSMepelmSI. .ItBYMff cnoco6ru.m. 

A)KJia.c~ecKlrli cnoco6 - npH noMotqH ;t03yx RaTymex, ycpe~ 

Mal'Hll'l'HHe noM no :acei .ItJIHHe noJIIOCa B asBMyTaJ!bHOM HanpaBJieHD/3/. 

B)C llOYODlbl> raprvtOIDI"ieCKOi Ka'J.'YllOO{, ~CTBHTenHoi TOJlbl\0 X nep

BOI npoHSBO,ItBOH Mai'lDI'l'HOI Bli,IlyiW',llH nJIOCKOrO UOJISI, H axeK'l'pOBHOH 

annapaTypH /2/. 
B c~e KSMepeHHI KJiaCCll'leCKHM cnoco6oM 6HJia o6Mepeua o6xacTD 

xaMepll B npe.zteJJaX pa.IVilYCOB R 0 ± 65 <}M c maroM 5 eM. Ha npe.ztcTa:a

JieHHHX xpHBHX noxasaTeJ.UI MarHHTHoro no.m (PHc. I ,2,3.) cpasy :aJJ,D;eH 

a@leKT SaMeHH HiilH. Ha pMc.3 npiiBe,IteH pesyJibTaT HSMepemm, BWIOJI

HeHHHX B nJIOCROC'l'H, OTJlliAHOi OT Me.n;HaHHOH. 
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Pl:c. I. 1IpD01lftCJI 88BICD001'I IIOUI&'l'e.U IIOJUI 

11. = Cf (AR), 

OHSTKe Ha IH(JKQI& B = ISO ro Upi CKOpGC1'I IIMeHeBBK 

DllYlt[(U B =IS.O xrc/o. II KBU;paB'l', IIO.DC I2, 

IIJIOOKOO'l'lt "2, O {MelVI8BHU). 

I - oe~eHie mKH 6 x IO ..f 
2- oe•eHKe mxH 25 x 5 -.2. 
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rlu, 

f'>r 
p 0,80 

0,85 

' ~ o,7s I 
d'~ 
I . 
I 
0,10 

0,65 

0,60 

0,55 

0,50 

-60 -40 -20 R0 +20 +40 +60CM 

Pxc. 2. 88JdCJDIOC'1':& IIOK&Sa'l'eU IlO.U: 

n- ='f (Al), 

IIO~qeBH&H npx nByx OKOPOC'l'SX IIMeBeBia aBlYKQKI. 

KB8.1J;p8.11'1' n. IIOJlDC !2, IIJIOOROC'l'a •n•anu:, mQ1KIUUI B = !60 ro. 
Ceqe:ue D1D 6 x IO .,.2. DllDDI paonoJIOKe& Ba R 

0 
± IOO MM. 

I - B = !6.0 xrc/o 

2 - B = 4.0 xro/c. 

···~ 
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Pile. 3. 38.BXCDOOT:D nOIC8S8T8J1JI rrOJUI 

tL = Cf (AR), 

+60CM 

ROJ11'181Dl8JI npi '1'8X &e Y'CJIOJmSX, 'ITO K Ha pKC.2, Sa KCKJII)qeUeM 

nJIOCKOC,. -pelDI, OH8 O'l'U:'tll8 0'1' Mei(llaHJIOI I Pa.BH8 -

"1. 0 - 80 •· 

I - B = 4.0 BTo/c 

2 - B = !6.0 Rrc/o. 

-~ 

1•"'1 
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B CJ111[U •-peal IIPI IIOMcql: rajlMOD'I80KOI ltll'.eyJIU Jl&'l''ID 

p&eiiOJI&rUCR B M8Jli8BJIOI IIJlOOitOCR. 11-peRU IIPOBO]liDC:& B 30 

Toqxax c maroM 5 ou, B odll8CTI ~COB R 0 ± 75 OM • up• oxo-
• 

pOOTI IIMeHeBKK IBJl1~ B = !6.0 Kro/c, COO'l'B8'l'C'l'~el fOp -

OipoB8BBOMf pe..., pa6o~./~c.4,5/. 

h. 

a so 

075 

070 

0.65 

0.60 

U55 

0.50 

70 60 50 *O 30 20 fD f?o 10 20 30 "0 50 60 70 80 

PJ:c. 4. 38BIICJIMOCT:& n. = 'f (6 ~ ) 

lloDJC 6, nan;pa.HT n, B = 230rc, :B = IS.O td'c/c, IIJIOOKOO'l':& 

ISMepeHd- MeJ.tiUHM, lDBii ceqeueM 6 x IO ._2 paotwJIOU& 

&a pan;Q"oe Q 0 ± IOO MM. 

ITp• ISMepeHDX xa noDOe !3 ftoro ae KB8.D;pmrra (PJ:o.5) d&Jia no

.lf'leBa Sa:BXCDIOC'l':& IIOK8.88'1'8U IIOU t\. OT pan;JIY'C&, KO'rOpU: IIO X8 -

paKTepy dH.18 T8.ROI U, K8.K I 118 IIO,DCe 6. ,l[u OIIpeJl8.118US: BDSBliJI 

·~ 

·~ 
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opoux mo, H& .. _. uoDC B paton R 0 ~&Jia yJioaeJ:Ia xa · :epeu 

KSMepenl opoR8JI 118~811 DID& ceqeoeM 25 x 5 .-2(pxc.5,xpx -

BM 2). 

0.80 

0.75 

0.70 

0.65 

0.60 

Q50 

(J) 5eJ UJIIpOKUX IJII.IIl 

@ UlllpO~OR Me8HQ(l 
!.JJI/110 251f5 HO 
,DOOU!/Ce f?o. 

ARCJIII 

PJ:c. 5. 3&BXCDIOC'l':& n. • lf (A A ) • 
• 

llo.mc !3, uau;p&ll'1' 11, B = 230f'c, B = !6.0 Rro/c, IIJtooxoo'l':& 

XSMepemd- MeD;KaHHM. 

I - npx o•oa:r•poBammx IDillax oeqeoe• 6 x IO ..,.2 u R 0 ±roo •· 
2 - TO u, xo xa DDeM uo.DCe, B palo He R 0, ItODOJIHJ:TenHo 

yxoaeHa Me~aa mBHa ce'leBXeM 25 x 5 ._2. 
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BHBOJnl: 

I) noc.te ~--!- B JQJ8ltpaut8 .o•••n aBOJI8JIDBHe I:OltU8HJIS 
* 

IIOlt888T8JUr IIOJIJI n B paiOHe paJtiYCOB, Ha ROTOpiiX paCIIOJIOUHH DIDH. 

2) llOR888T86 IIOJIJI B Me~OI IIJ:OCROO'l'I, npaRTK'IeCD, CTaHOBHCg 

OD;IHaKOBHM npi nByx CROpOO'l'a% ISMeHeHBH KHztYKQaX 

( 4.0 Rrc/o • I6.0 Rro/o) /2/. 

CJI8ztY8T odpaTBTL BHJOI8HT(8 Ha IOR&KeHKe IIOR838T8JISI IIOJISI 

B paloue pan;:IJCOB R 0 ± 500 •_, rne :so_ :acex RB8ltPaHTax paonoxara

mOJI pencw ( JtYPMIIttfiHII, Jl'O.IOR 30 :x: 30 X 3 MM ) • HsMepeHU B 

IIJIOCROCTI: 'l, O - 80 MM D;81)'1' pOC'l' ICita'&emd IIOR898T8JDI IIOU n 
.n;o tflt# ± O.I3 ( B TO Bp8MJI RaK B M8JtKaBHOI IIJIOCROCTK -- ± 0.0I5) • 

• Homumm, BHOOlD&Ie pencau np• UztY~ B = I6.0 Rro/o, TPYltBO 

ROppeRTIPOB8TL. 

o-reana oxenyeT, 'ITO nan•elmd aT.m YJlY'DileHU Mal'HftBiiX xapu.

repxcTu JOROpHeJIJI, a SH8'1IT I Y'B8D118Bill DT8HCJIBHOOTJI, 88XJD) -

qaeTog B SaMeHe Ha B08X ~paHT8.X ID.PODX 'M8D;BHX 11D1H- 25 X 5 .,; 

Ha doxee YSRKe -6 X IO·~ I pe.ILO ·- Ha nonodBHe, HO ISrOTOBJI8H

HHX IS MaTepxua c no:BHDleRIIHM oonpoTnxeDeM, uanpoep - HepD.Be -

~el oTao:. PencH uxaTenHo ynauTL ua BOSMo&o CSonmee paocTo -

JIRB:e OT R 0 • Bci; &To nosBOJIKT H&'laT:& ICOJie:~to:samu: pa6om yoxop• -

Texa np• oxopocTx •aueHesxa IHnY~ B = IG.O xrc/~. 
I2 uaa o.r. IBUJRUaOBBHM MeTonoM 6HXK npoBeD;eBH ~BKe xs -

MepeBIK paOOesBHOrO IIOJIJI H8 H&'I&XLHOM Y'I8CTR8 K8H8.18 M8KBe ..... 

BYBOD;a (0'1' t~a IIp&MO~eiHoro yqaCTRa - D;O IIOBOpOTHOrO MarBKTa 

3CII-I2) np• T~x sHa'leRUX pa6oqero nou B sasope SM yoxop:ue.u 

(0.5 T, 0.8 T x I.O T)(Pac.S). 
B ~~ 3Cll-I2 ISMepeRie OOT&TOqftOrO IIOJIJI IIpoBOD;IJIOOL IIPI 

IIOMOIJlK M&rHJITOMeTpa 0 ranBSBOM&l'UTOpeROIICSIH&ItJIOHBWM D;&TtDIROM /4/~ 

Pe8,1JILT&TY ISMepeHII OOT&TO'IHOro IIO.IB H ero SaBKCXMOCTL B 3CIT-I2 

OT TORS paSMSrHI'IIB&HaK npenoTaBXeHH H8 pxo.7. 
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Pllc.6. Kp••• lllllYI.t14D • rpu;Kelrl'a paooUlllloro nou 31 

ycxopee.u uo 'l'pacce K8H&Jia MB. 

I - B pad.= 0.5 T. 2 - B pad.= 0.8 ~. 3 - B pad.• I.O T. 
4 - I'panKeH'l' liiiQ'EilD paooemmoro uou 3M yoxopeeu l3 ao•o•

MOO'l'K 0'1' ltOOPitD&'l' 'l'p&CCH lt8118JI8 MB. 
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MArH~T 3Cn -12 

I PA3M.=fOOA 

--~--~--~~--~-x 
-40 -30 -20 -10 0 10 CM 

x1o-4 Boer. [T] 
30 
20 
10 
+------'1~-+---+--....- I PA: MArHL-14. 

(A] 
10 
20 
30 

I PA~:.=1.0KA 

Pl:c. 7. Paonpe:u;exeo:e OC'l'STO'IHOI'O liOU 'fiOBOpo'r&Oro 
118l'HH& 3C1I - I2. 

I - OC'f8'f0 .. 08 UQI8 IIPK TORe pasuarHK~ IOO A. 
2 - Bex.qxaa OCT&Toqaoro IIOJIR B ISBKCHMOO'f. OT TOR& 

paSM8I'D'DIB8HU. 
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3. reol(eSU. 

Ha npOTBZeBBH II KBap~axa 6HXO IIPOB8It8HO ~a ~a H86~eHBI 

Ha ":rycTe" penepoB K IIO Ol(HOyY ·llmt~Y' Ha OCa.ItO'DIOI C8TK, MarDTe 

cexpO<)asoTpoHa<B ROJlOHB8X I xopnyoa. 

A6coXD!Has ooanxa penepoB - I ~. 

I penep - O.I3 MM, 

II penep + o.oi MM, 

ill penep + 0.03 MM, 

IY penep + o.ca •· 
Cpel(BSH KBSitpaTxqecRaB norpemHOCTh KBMepeHKI~p. 0.042 M~. , 

Adcourtwl ocan;e penepoB - II ltiJtl[. 

I penep - 0.06 MM, 

II penep - o.oi MM, 

m penep - o.oi MM, 

IY penep + 0.06.MM. 

OpeltBJDI KBan;paTx"!eoxu norpeDDIOCTL KBMepeHd bP& 0.029 K&. 

A6coJD)'l'HHe ooanu DJKSJIOR pa6oqel oeTK aa OTolltax SM. 

KBalJ;paT BBytrpeHDI P8ItliJC Hapy&Hid P8ltJIYO .liOBepnaenmd 
&Tep.u 

$..,. s. .s. 
I - 0.2 - 0.9 

II - 0.6 + 0.2 o.4 &6S~ o.s 
m - 0.6 - 0.2 

IY - 0.8 - O.I 

Cpe~ KBan;paTxqeoxaa norpemaooTi xsMepeHRI no padoqel 

08'1'K S"h. 4 0.06 MM,. 
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!dOOXDTBHe OC&nRB mK&XOR 08TH Ba KOIOHH8X l~aHXK JOKOpKTeRS. 

I 

n 

BsytrpeHBd pan:ryc 

s .. 
., ... -!:", 

+ O.I 

- 0.2 

"' 0.3 

- D.I 

+ 0.2 

- 0.4 

~ I.O 

- 0.6 

.Ro:eeprren&l 
mTep:eu 
ASD 

o.4 &4S ~ o.5 

CpeitJIU' D8.llP&'fi'Cieoxu norpe&OCTit xuepelld s-._' D. 06 lhl •. 

Ha JCKOPK'f8X8 CMO~XpoB&Ra nepB&K oqepe~:& ~pOC'1'8'fi'CI8CROI 

o•C'f811it DB8DpO:B8BJDI 0 ~C'l'aRIVIOJDIDI 0~11011 DlPOPUSilR•· Y'0!'8ROBJI8-

BI> Ha tfmlueHTe KB8.D;paHTo:e SM omapofjaso'fpo:aa IO _Jl&'fUito:e &JieRTpo

KOBTa.KTHoro T:ma (p•c. 8) • Boero cSneT yoTuo:eJieHo 24 naTUita. no_ 

6 Jl'.l'Jlt H& lt&Q;OM K:BQpaH'l'e. IJJ&!' Jllpa:sJieJDUI ll&'l'Ult&MJ: I 0~8MOM, 

ntopMauD f0'1'8HOBJI811 D II8118D DJD!'8 CDXpoiaBO'l'pOKa B ll8H'l'pe 

I xopnyca JCKOPI'1'8U. llOJDIOCJJ.I:&D CMGJI'l'XPOB8BII 8Jl8lt!'pX'I8CKU, B08Qlii

BM I Dl{ltOC'l'BU qaon CIC'1'811H. HeztOC'l'ampl8 lt8.'1'~ 611J3"1' 10!'811& ~ 

:eu:ea!:r;os: no Mepe u xaroTOBJiemm. Ha ,PKO. 9 - IJfJD.'l' ynpuJiemm. 

B HacTo.-ee :epea mt8T oo:eoe:oe &Tol oxo!'e•. Hpo:eeneao 60 

nepma IaltliOB ISMepeBJd. OdpaCSO'l'K& Jlli)OpuaJlD OCJU(80'1'BJUI8'1'CSI no 

TeY ze axropgTMBM, 'ITO • pesyJI:&TaTH reoueTpxq:ecJtoro HKBe~poB8BIH. 

' IaHllaa OHOT8M8 paapaOOT8H8 OO'l'PJnHBRSMI MHHr!XK a, H8rOTOBJI8 -

H8 I OMOH!'KPOB8H8 OOBM80THO 0 OOTP.JnHBRSMK IB3 OHHH. 

4. BuBO~ ny'IKOB. 

Ha RSHane MeztJieBBoro BH:eona co:eueoTHO o DTO IB3 npoxs:eeneHa ne

pecrrauo:exa orroex • pacDIIpene orr:eepe'l':rd :e cTobax M8I'HJI'l'a E-3 o 

ll8IDD MCTIPOBRH nyqlta B COOTB8TOTBIE 0 HOBHMK TpeOOB8HBRMH ero 

TpaROIIOp'l'XpOBKH B ROpnyc 1205. 

llponexaBH nonroTo:eiTeJibHHe paoqeTHHe padoTH no xsroTo:exeBXD nXH 
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KaHana 6HCTporo BHBOna nononHHTerrLHOi MarHHTHOi HKHSH, KOTopag 

OOSBOnHT YBenHqxTD HHTeHCHBHOCTD nyqxa B KaHane npH pa60Te Ha 

gnpax yrnepona, asoTa H np. 

PKe. a. 3neRTpOKOHTBKTHHi narqKK rxnpocTaTxqecxol 
C:ICTeMEl (KpimiRa CHJITa). 
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Pwe.9. llynDT ynpaane~ X perHCTPSUKH ~OpManKK 
C &HeKTpOKOHTaKTHHX naTqwKOB. 
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