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(57) I/I306peTeHHe OTHOCHTCS K aTOMHOM OTpaciii, a UMEHHO K KOHCTPYKTUBHBIM 3JIEMCHTAM AKTHUBHBIX 30H BOIO-

BOJISIHBIX SIIEPHBIX peakTopoB. [lormomaromniast 1 BEIpaBHUBAIONIAs PEIISTKA IPEACTABIIET COO0H HEIbHYIO AeTalb,
HMEIOIIYI0 OTBEPCTHS U YCTAaHOBKM B HUX TBIJIOB M CTEpKHEH BhIroparomiero mortorurens. LlenTpansHas 9acTs
pELIeTKH UMeeT YTONMIEHHS JUIS JTJOKaJbHOTO YBEIMUCHUS THAPABINYECKOTO CONPOTUBICHUS M BBITECHEHUS YacTH
TIOTOKA Ha Iepu(epuio TBITBHOTO Iyuka. [lepudepuiinas gacTs MONIOMAIONeH U BEIPAaBHUBAIOIIEH PEIIETKH UMEeT
pa3HyIO CTEIeHb 3aT€CHEHHs IIOIEPEeYHOrO CEUCHHUS TBAIBHOTO IyYKa, KOTOpas 3aBHCHUT OT OPHEHTAI[MH TPaHH
TETIOBBIACISIONIEH COOPKH OTHOCHTEIBHO IUIACTHH KPEIUICHUS TBAIOB K Auddysopy. TexHnueckuM pe3yasTaTtoM
ABJIACTCS TONIOIIEHHWE JIOKAIPHOTO HEWTPOHHOTO BCIIECKa, OOECIeYeHHe PaBHOMEPHOCTH pacHpeneleHHs
AKCHAJIBHOTO PAacXofia MOTOKa TEIUNIOHOCUTENS B IMOMEPEYHOM CEUSHMH TBIIBHOTO ITyYKa B TEIUIOBBLAEISIONIECH
cOOpKe 3a CUeT 3aTeCHEHMS LEHTPAIbHOI YacTH ITydYKa TBIIOB JOMOIHUTENBHBIMU IIHPOKUMH PeOpPaMU PEMIeTKH
U TUJAPABIMYCCKOIl pasrpy3ku nepudepuilHbIX 00IacTeil TBAIBHOIO IyYKa, OPMEHTHPOBAHHBIX IapauleIbHO
TUJIACTHHAM  KpeIUIeHusl TBAI0B K U dy3opy, yHIpoIIeHHE TEXHOJNOTMH W3TOTOBIEHUS TOIIONammeil u
BBIPAaBHMBAIONIEH pelIeTky Oarogapst HCIIONb30BaHUIO TONBKO OJJHOTO CIIOC00a MPOU3BOACTBA - (PPE3EPOBAHHS.
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MIIK G21C3/34

IMorsomarmasi 1 BLIpABHUBAIOIIASI PeLIeTKA TENJIOBbIe/s01 el cO00pKH s11epHOro

peaxkTopa

H3o0pererne oTHOCUTCS K OOJACTH aTOMHOW HHEPreTHKH, a KOHKPETHO K 3JIEMEHTHON
0a3e TerIOBBILACISIFOIINX COOPOK BOIO-BOMSIHBIX SIIEPHBIX PEAKTOPOB.

UzBecTHa kOHCTpyKums nornomaromei pemerku (RU2518058, G21C3/00, 10.06.2014),
MPeCTABJISIIONIEH cO00M HAOOP TpeX ypOBHEN MepeCceKaro X s TUTACTHH, 3aKPETJICHHBIX MEXKITY
coOOH TOYEUHOW CBapKoW B MecTax mepeceueHus. [Ipw mepecedeHuu IUIaCTHHBI OOpasyroT
TpeyroJbHble STUeHKH, B KOTOPbIE YCTaHABINBAIOTCS TBAJIbL.

HenocratkoM Takol KOHCTPYKLMH SIBJSI€TCS TPYAOEMKOCTb H3IOTOBJIEHUS PELIETKU.
Habop nnactun pasnudHoil GopMbl 3aTpyaHAET COOPKY M MPUBOAUT K YBEITHMUEHHIO BPEMEHH Ha
M3TOTOBJICHHE KaK TOTJIOLIAIOIIEH PelIeTKH, TaK U BCeH TeIUIOBbIAEISIIOMmE COOPKH B LIETIOM.
Kpowme Toro, Takas permerka Mano3(pQeKTHBHO BBITONHSAET (PYHKLHUIO MOTJIOMEHUS HEHTPOHOB
BBU/1y MaJIOH IUIOLIAIN 3aTECHEHHSI ITONEPEYHOr0 CEUSHHS TETUIOBBIIEISIIOIE COOPKHU MPH 3TOM
OHA CO37JaeT 3HAYUTENbHOE THAPABINYECKOE COMPOTHUBJICHHE 3a CUYET HAIMYUSA 3HAYUTENbHOM
CMOYEHHO! MOBEPXHOCTH.

Haubonee Onu3koil k mnpenjaraeMoli, sBASETCS W3BECTHAs IOIJIOLIAIONIAS peIleTKa
(RU2610915, G21C3/326, 17.02.2017), xoropasi mpeacTaBiseT COOOW CIUIOIIHYIO J€Talb,
W3TOTOBJICHHYIO C BBIMIOJIHEHHEM CBEPJICHUSI OTBEPCTUH M UCIOJIb30BaHUEM (pe3epOBaHUs IS
cHsITUS (hacku Ha psae pedep.

HenocratkoM Takol KOHCTPYKLMH MOMIOWIAKOLIEH pPEIIEeTKH SIBJISIETCS HAJIU4YUe
cBOOOIHON 00J1aCTH B LEHTPAJIbHOM YaCTH MOMEPEYHOrO CEYEHHUS TBIJIBHOTO My4YKa, HE 3aHITON
peOpaMu pelieTkH, 3TO MPUBEAET K MepepacipeeseHUI0 aKCHAJIbHOTO PacX0/ia TETNIOHOCHTETS,
OospInasi 49acThb KOTOPOro OyAer mpoTeKkaTh Yepe3 I[eHTPAJbHYI), CBOOOIHYI 0O0JacTh
NOMEPEYHOT0 CEYEHMsI TBAJIbHOTO Iy4yKa TeruioBbiaessitomeii cOopku. Takas koHpuUrypars
NOMIOMIAoIel  pelleTK MPUBOAUT K YBEJIMYEHUIO CYIIECTBYIOLIEH HEpaBHOMEPHOCTH
aKCHAJbHOIO  pacxofa TEIUIOHOCUTENss B  IMOMNEPEeYHOM CEYEHMM TB3JIBHOTO  Iy4Ka
TeruIoBbIAeIsIoel cOopku. Kpome Toro, 30Ha KperjieHHsT PELIETKH K YTrOJKaM »KECTKOCTH
TETUIOBBIACISIIOIIEH COOPKM HE MMEET pa3felieHHs ABYX PSAOM PACHOJOKEHHBIX TB3JIOB, UTO
MOKET MPUBECTHU K UX COMPUKOCHOBEHMIO. K TOMy ke HepaBHOMEpPHOE 3aT€CHEHHUE TMONEPEUHOro
CEYEeHMs] TBIJIBHOIO Iy4YKa MNPEACTABICHHOW KOHCTPYKLMEH MOIJIOLIAIOIIEH PELIETKOW MOXKET

OKa3aTh HEraTUBHOE BJIUSHUE HAa () (PEKTHBHOCTD MOTIOMEHHS] HEHTPOHOB.



3amaueii 3asBISIEMOro W300pETEHHs SBISETCA CO3JaHHe Oojee MPOCTOM M HAaAEKHON
KOHCTPYKLIMH TIOTJIOLIAIONIEN M BbIpaBHUBAIOINEH perieTk, Kotopas Oyner 3¢ddexTuBHO
BBITIOJHATH (DYHKIMH MOTJIOIEHHSI HEHTPOHOB M TMIPABIMUECKOr0 NPOPIINPOBAHHS HA BXOJIE B
TBAJIHBIM MYyYOK TEIUIOBBbIAENAOLIEH cOOpku. 3asBiseMas KOHCTPYKLUS PELIETKH MO3BOJHT
YOPOCTUTh MPOU3BOACTBO MOTJIOUIAIOIIMX M BBIPABHUBAIOIIUX PELIETOK, a TaKXKe COKPATUTh
BpeMsl U TPYAO3aTPaAThl IPU UX U3TOTOBJICHUU.

Texnudeckuii pesynbrar — yBeaudeHHe 3S(P(GEKTHBHOCTH IOTJIOMEHUS JIOKAJIBHOTO
BCIUIECKA HEWTPOHHOW IUIOTHOCTH, OOeCmeueHre OJHOPOIHOCTH aKCHAJIBbHOTO —pacxoia
TEIJIOHOCUTENISI B TIONIEPEYHOM CEUEHHMH TBAJIBHOTO My4YKa TETIOBBIAEISIOMmEil COOpKH 3a cyer
TUAPABIMYECKOrO MPOQHIMPOBAHUS, & TAKXKE YIPOILICHHE TEXHOJIOTUH U3TOTOBJICHHS PELICTKH,
YTO B UTOTE IMO3BOJIUT MOBBICUTH HAZECKHOCTD M O€30MaCHOCTh pabOoTHI SIIEPHOTO PEaKTOpa.

TexHuyeckuil pe3ynbTaT AOCTUIaeTCs 3a CUeT TOro, YTO B IOMIOIIANOIIEH pEeLIETKE,
BBITTOJTHEHHOH U3 LEIbHON 3aTOTOBKH W MPEACTABIISIONIEH COOOM IUT ¢ OTBEPCTHUSIMU O] TBAJIBI,
B3ATOH 32 MPOTOTHII, ObUIa M3MEHEHa (pOpMa 30HBI KPEIJICHUsI PELIETKH K YTrOJIKaM JKECTKOCTH
TETUIOBBIACISIOIIEH COOPKH BO M30€KaHHE BO3MOXKHOCTH CONMPUKOCHOBEHHSI COCEHHX TB3JIOB.
Hsmenena koHurypamusi nepudepuitHOW U IEHTPAJbHON dYacTel MOMIOMAOIEH pPeleTKH:
LIEHTPaJIbHAsl YacTh TBAJILHOTO IMy4yka OblIa THAPABINYECKH 3arpy’keHa 3a CUeT MPUMEHEHHS
IIMPOKUX LEHTPAJIBHBIX pedep B KOHCTPYKIUH IOTJIOLIA0IEeH perieTky, nepudepuiiHbie 00aacTu
TBAJILHOTO TIy4YKa, NapajuieNibHble IUIACTUHAM KpeIuleHus TB3JOB K 1uddysopy, Obun
TUIPABINYECKH Pa3rPy>KE€Hbl 32 CYET CHIDKEHUS IUIOINAAW 3aT€CHEHUs NMPOXOMHOIO CEYECHMs
pebpamu peureTky, a nepudepuiiabie 00JaCTH TBIJIBHOTO My4YKa, OTKJIOHEHHbIE OTHOCUTEIBHO
IUIACTUH KpEeIUIeHHs TBAJIOB Ha 00°, ObUTM I'MAPABIMYECKH 3arpy’kKeHbl 32 CUET yBEJIHYSHUS
IUIOLIAIM 3aTeCHEHHsI MPOXOAHOro ceueHusi pebpamu pernetku. TommuHa pedep B LEHTpe
MOTJIOMIAOINEH PeIleTKH B MPOJOJBbHOM CEUYeHUU YBEJIMUYeHA I CO3/1aHUs JOMOJHUTEIbHOTO
TUIPaBINYECKOT0 COMPOTHUBIICEHUs MOTOKY, ABMXKYIIEMYCs udepe3 LEHTPAJbHYK 4YacThb IydkKa
TBAJIOB. BrinonHeHa pparmMeHTanust OTBEPCTHI IO/ TBAJIbI B MOTJIOMIAKOIIEH pelIeTKe Ha 1B THIIA
3a CYeT U3MEHEHHUsl UX JuaMeTpoB. /luameTp AByX BHYTPEHHMX PSOB OTBEPCTUN YMEHBLIEH, a
ABYX BHELIHMX PSAOB yBEIHYEH. JTO MO3BOJIMJIO CHU3UTH BIMSHME, OKa3bIBAEMOE Ha MOTOK
TETUIOHOCUTENST KOHCTPYKIMeH nuddy3opa U mIiacTHHAMH KpeIuleHus TB3JIoB K auddysopy, a
TaK>Ke€ BbIPOBHSATH pacrpeziesieHHe pacx0/ia TeMJIOHOCUTEIIS [0 MONEePEUHOMY CEYEHHIO TBAJILHOTIO
Ny4YKa TEIUIOBBIACISIOIEeH COOPKHL.

CyIIHOCTb TEXHUUECKOIO PELIEHNs MOSCHAETCS YepTeKaMu, T1e

Ha ¢ur. 1 O0muii Bu norsommarmeil 1 BbIpaBHUBAIOIIEH peIieTKy

Ha ¢ur. 2 Bug ciepeny Ha NOTIOMIAIOINYIO M BBIPABHUBAIOIIYIO PEIIETKY

Ha ¢ur. 3 Bug cOoky nornomaromeii 1 BbIpaBHUBAIOIIEH PELIETKH
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[Tornomaromast ¥ BBIPABHUBAIOLIAS peIleTKa, OOIUN BUA KOTOPOW MpENCTABIEH Ha
(¢pur. 1), npencrasisier cOOOM LETBHBIHN 3JIEMEHT KOHCTPYKLIUHU TETUIOBBIACISIOIIEH COOPKH BOJO-
BOJISIHOTO SIIEPHOTO PEAaKTOpa, BBIMOJHEHHBIH W3 METAJJIMYE€CKONW 3arOTOBKM C NMPUMEHEHHEM
¢bpe3epoBaHus.

OGnactp kperuieHus: | norsomaroimeil 1 BbIpaBHUBAIOIIEH peteTku (Gur. 2) K yrojikam
JKECTKOCTH TEIUIOBBIIEINSIOIEll COOPKM CIPOEKTHPOBaHA TaKUM 00pa3oM, YTO HCKIIHOYAeT
BO3MOKHOCTb CONPUKOCHOBEHHUS] COCENHMX TB3JIOB 3a CYET NPUMEHEHUs JOMOJHUTEIbHBIX
nepemMbIyeK 2.

YuuTeiBas KOHQUTYpALKIO BXOAHOTO YYaCTKa TETUIOBBIAEINSIONICH COOPKH, B YACTHOCTH
dopmy muddysopa U reoMeTpHr0 IIACTUH KperwieHus TBAJIOB K auddysopy, nepudepuiinas
obyacTe 3, KOTOpasi pacroyiaraercs moj yrjiom B 60° K MJIaCTHHAM KPEIUIEHHS TB3JIOB Y
i dy30py BBIMOTHEHA THIPABINYECKH 3aTECHEHHOH IJIsi BBIPABHMBAHHUS OCEBOTO pacxona
IyTEeM ero nepepacipenesieHus B coceqHue nepudepuiinbpie 0061actu 4, KOTOpble OPHEHTUPOBAHBI
napajjielbHO TUIACTHHAM KperuleHus TB3JoB K nuddysopy. Ilepudepuitnas obmacte 3
3aTECHSIETCS BCTABKAMH TPEYTOJIbHOM (POPMBI S ISl yBEJINUEHUS TOTJIOMATEIbHON CIIOCOOHOCTH
pelleTKH U CO3JaHusl  JOIMOJHUTENbHOTO THMIAPABJIMYECKOTO  COMNPOTUBIEHUS]  IOTOKY
TETUIOHOCHUTEJISI ISl BBITECHEHHUS ero B nepudepuiinbie o0maactu 4.

Ilepudepuiinpie obnactu 4, pacroyararoliecs MapajulebHO IJIACTUHAM KpPETUJICHUsS
TBAJIOB K Ju(Qy30py, BBINOJIHEHbl MAKCHMAJIbHO TUAPABIMYECKH Pa3rPyKeHHBIMH. ITO
JIOCTHraeTcs 3a CUeT YMEHBINEHHUs IUIOIAAM TOMNEePEeuHOro cedeHus pedep morjomaromei u
BBIPABHUBAIOLIECH pemeTrku B nepupepuiiHoil obnactu 4, mpu 5TOM COXPAHSIOTCS Y3KHE
HePEeMBIYKH 6, KOTOPBIE MPUIAIOT KECTKOCTh pa3paboTaHHOH KOHCTPYKLIHH.

LlenTtpanbHass o00jacTe 7 pELIETKH BBIIOJHEHA MAKCUMAJIbHO THIPABIUYECKH
3arpy’kKeHHON JUIsl TepepacripeiesieHHs] OCeBOro pacxofa TEIMJIOHOCHUTENS 3a PEIleTKOW U ero
BBIPABHMBAHHUSI B TMOMEPEYHOM CEYEHHWHU TBAIJIBHOTO My4YKa, YTO OOECHEeYMBAETCS YCTAHOBKOM
JOTMOJHUTENBHBIX MHUPOKUX pedep 8. Takoke s yBeTUUEHUS] TUAPABIMYECKOTO COMPOTUBIICHUS
obmactu 7, ObUIO BBINOJHEHO yTONIeHHE MHUpokux pedbep 8 Ha 1/5L, rme L 3to TommuHa
npeJiaraeMoi KOHCTPYKIIUY TOTJIOMIAOINEH U BhIpaBHUBAKOMIEH pernetku (dur. 3).

Kpome Toro, rumpasnndeckoe NnpopuIMpPOBaHHE BXOAHOTO Y4YacTKa TB3JBHOTO IMy4Ka
OCYILECTBJISIETCS 32 CUET BBIIOJIHEHUSI OTBEPCTUH AJI yCTAHOBKU TB3JIOB PA3JIMYHOIO JUAMETpA.
JlBa BHEIIHUX psia OTBEPCTHH 9 MOX TB3JBI BBINOJHEHbI ¢ OonbimmmM auamerpom dl, a

CJIEAYIOIINE 32 HIMH JBa BHYTPEHHUX psina orBepctuii 10 ¢ menbmumM nuamerpom d2 (dur. 2).



®Dopmya n300peTeHust

Hornoma}omas[ U BbIpaBHUBAKOIIAA PCIICTKA, BBIMOJHCHHAsA U3 LIGJ'II:HOﬁ 3aroTOBKH,
NPEeACTABISIOMAs COOOH IMUT ¢ OTBEPCTUSIMH IO TBAJIbI, OTIMYAIOINASCS TEM, YTO CHaOXKEHa B
30HC KpPCIUICHUA K YrOJKaM JKECTKOCTH TMEPEMbIMKaMU [JII PasACiCHUs Iap psaaoM
PaCHOJNIOKEHHbIX TBAIJIOB, HW3MEHEHHON reomerpuell mnepupepuilHbIX TIpaHed peLIeTKH,
BBINIOJIHEHHBIX JIBYX THIIOB. I'PaHU MapajulesIbHbIe IIACTHHAM KPeIUIeHUs TB3JIOB K auddysopy
UMEIOT HalMEHblllee MONePeUHOe CEeUeHUEM, OCTaJIbHble TPaHU JIOMOJHUTENBHO 3aTECHEHBI, B
LEHTPATbHONH O0NaCTH CHAO)KeHA JOMOJHHUTENbHBIMU LIUPOKUMH pedpaMu, yBETHUEHHBIMU B
NMonepeIHOM U IMPOAOJBbHOM CCUCHUAX, OTBEPCTUSA B HOFHOLLIaIOLLIeﬁ pemIETKE OJisi YCTAHOBKH
TBAJIOB BBITIOJHEHbI PA3JIMYHOTO JAUAMETpa. 1Ba MNepu(EepHHHBIX psiia OTBEPCTHH HMEIOT

OoJbIIMI THAMeTp, a ABa [EHTPATbHBIX Psiia OTBEPCTUH UMEIOT MEHBIIUN THAMETP.
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OTYET O MATEHTHOM IIOUCKE  [Homep espasuiickoit 3asBKu:

(crares 15(3) EAIIK u npaBuno 42 ITareHTHO# HHCTPYKIHHU K
EAIIK) 202390759

[A. KITACCUDHKALS [IPEAMETA W30BPETEHILT:
G2IC 3/34 (2006.01)
G2IC 3/326 (2006.01)

CorniacHo MexayHapoaHoit nareHTHOH kiaccudukannu (MIIK)

b. OBJIACTh ITOHCKA:

[IpocMoTpeHHas AoKyMeHTanus (cucreMa knaccuduxauuu u unaexcs MIIK)
G21C

OnexrponHas Ga3a JaHHKIX, HCIOJB30BABIIAACA NPH HOUCKE (Ha3BaHHE 6a3hbl H, €CNH, BO3MOXKHO, HCTIONB3YEMbIC TIOMCKOBBIE TEPMHHBI)
EAITATHC, Google Patents, espacenet

B. TOKYMEHTBI, CYHTAIOINUECS PEJIEBAHTHBIMH

Kareropus* CChIIKH Ha IOKYMEHTHI C YKa3aHHeM, Te 3TO BO3MOXHO, pENeBaHTHBIX YacTel OrHOCHTCH K MyHKTY Ne

D, A RU 2 610 915 C1 (ITYBJINYHOE AKHHOHEPHOE OBHIECTBO "MAIIIMHOCTPOH- 1
TEJIbHbIK 3ABOJ") 17.02.2017
Bech nokyMeHT

A RU 2 447 518 C1 (OTKPBITOE AKITHOHEPHOE OBIIECTBO "MAILIMHOCTPOH- 1
TEJIbHBIK 3ABOJ") 10.04.2012
Becs nokyment

A RU 113 402 U1 (OTKPBITOE AKITMOHEPHOE OBINECTBO "MAIIIMHOCTPOHUTEJIb- 1
HbIHM 3ABO/") 10.02.2012
Becb noxyMeHT

A US3361639A (ATOMIC ENERGY AUTHORITY UK) 02.01.1968 1
Bech 1oxyMeHT

A US4818479A (THE UNITED STATES OF AMERICA AS REPRESENTED BY THE UNITED 1
STATES DEPARTMENT OF ENERGY) 04.04.1989
Becw noxyMeHT

A EP 65613 A1 (WESTINGHOUSE ELECTRIC CORP) 01.12.1982 1
Beck 1oKyMeHT

[ 1 nocneayromme noxymentsi ykasanst B nponomkennu

«T» - Gonee NMO3AHMI HOKYMEHT, OnyGIHKOBAHHBIHA NOCIIE JATH! IPHOPHTETA H

* OcoGble KaTeropHH CChLIOYHBIX JOKYMEHTOB:
NPUBEACHHEIH 714 NOHHUMaHKA H306peTeHns

«A» - IOKyMEHT, onpeaensiomHit o6muit ypoBeHs TEXHHKH

(D - IOKYMEHT, PHBEICHHBIH B eBpa3HACKOH 3a1BKe «3» - NOKYMEHT, umelonuit HauGosee GM3KOoe OTHOWIEHUE K MPEAMETY NMOUCKa,
«E» - 6oniee paHHUii AOKYMEHT, HO ONTYGIMKOBAHHBIN Ha JaTy NOAAYH NOpoYALIMii HOBU3HY WM U306PETATENBCKUI YPOBEHD, BISTHIH B OTHENBHO-
cTH

ieBpa3uiCKOH 3asBKU HIIH MIOCHE Hee

«O» - DOKYMEHT, OTHOCAIIMICA K YCTHOMY PacKpBITHIO, IKCIIOHHPO-
BAHHIO U T.1.

"P" - noKyMeHT, OonyOIHKOBaHHBIH 10 AATHI NOAAYH €BPa3HIiCKON
3aABKH, HO MOC/IE AATHl MCIIPALIMBAEMOro NPHOpUTETa"

«Y» - NOKYMEHT, HMelowmuii Hanbonee G13KOE OTHOWIEHHE K NPEAMETY NOHCKa,
nopovaiui H306peTaTebCKHIt YPOBEHb B COYETAHHH C APYTHMH XOKYMEH-
TaMH TOH XKe KaTeropum

«&» - IOKYMEHT, ABJAIOWMHICA NaTCHTOM-aHaIOTOM

«L» - IOKYMEHT, IPHBEACHHBII B APYTHX LICAX

Jlata mpoBeienus marenTHoro noucka: 16/06/2023

YI01HOMOYEHHOE JIUIO:
Hauaneuuk otena MexaHuKH,
(PU3MKH U ITEKTPOTEXHHKH
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