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B BbIOOpKe. UeM Oosibllie 3HAUCHHE KPHUTEPUS, TEM
Hiwke d¢p¢exrnBHOCTs KM 1pu ycnoBuu, 4To Bee
MOTPENIHOCTH HE TPEBHIMIAIOT  yCTAHOBIECHHYIO
MPOU3BOJUTENEM MAKCHMAJIBHYIO IIOTPEIIHOCTb.
Hannuune Touyek ¢ MOrpemHOCThIO, MPEBBIMIAIONIEH
30, CBHUICTENBCTBYET O HAJIWYHE IOTPEIIHOCTEH
W3rOTOBICHUA  Win  cOopku  y31m0B  KUM,
KOMIICHCUPOBAaTh ~ KOTOPBIE  CHCTEMAaTHYECKOH
cocraBisIonIel OymeT 3arpynHuUTenbHO. Ilpmmep
WIIOCTPAllMK NOTPELIHOCTH BAOJIb KOOPAMHATHON
OCH JIaH Ha puc. 2.
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Pucynok 2 — IIpumep norpenraoctr KUM
110 KOOPJAMHATHOMN OCH

HasnaueHue BeCOBBIX KOI(P(QHIMEHTOB MPOBO-
JUATCSI B 3aBHCUMOCTH OT TrabapuTHBIX pazmepoB KM,
pelaeMbIX U3MEPHUTEINBHBIX 3a]1a4 U YCIOBUI U3Mepe-
aust. Ienecoobpasuo BeiGupath ky = (5-10)ki. Kpure-
pHif MOXeT OBITh UCTIOJIH30BaH [T CPaBHEHUS 9P hek-
TuBHOCTH 1ByX KVIM 11pu pourx paBHBIX yCIOBHUSX.

VIIK 621.316.722.1(045)(476)

Takxum obpazom, HAY4YHO 000CHOBaH
CTaTHCTHYECKUH KPUTEPUH Ul OLEHKH OOBEMHOU
norpemHoct KM, mpencraBisiomuii - co0oi
B3BCIICHHYIO CYMMY OTHOIIEHHS 4YHCIAa TOYEK, B
KOTOPBIX MOTPEIIHOCTh IPEBBIAET COOTBETCTBEHHO
30 u 20, k 0o0mieMy 4YHCIYy KOHTPOJBHBIX TOYEK
pabouero npoctpanctsa KNM.

Hccneoosanue evinonneno 3a cuem epanma
Poccutickoeo nayunoeo ¢ponoa (npoexm Ne 16-19-
10204).
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HNCCIHEJOBAHUE XAPAKTEPUCTUK ®EPPOPE3OHAHCHOI'O
CTABMWIN3ATOPA HATIPS)KEHUS
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Benopycckuil cocydapcmeentvlit UHCIUMYm MEmpoio2uu
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BBenenne

B HACTOsAIIEe — BpeMsi  BBICOKOBOJIbTHBIC
TEXHOJIOTHM HMEIOT CaMblii LIUPOKUI CIEKTp
npuMeHeHHuss. OTpOMHOE KOJUYECTBO HHEPTUU
nepenatorcs B PecmyOnuke — Bemapyce 1o
TOCYJApPCTBEHHBIM MepeTokaMm HampsbkeHueM 110,
220, 330 u 750 kB u BBICOKOBOJIbTHBIM JIHHHSIM
sJeKTponepenayn. Taxke BBICOKHE HAaIPSHKCHUS
HCIIOJIb3yeTCS B MEIUIINHE, TpaHCIIOPTE,
MPOMBIIIJICHHOCTH, TPH TIPOBEICHUH HAYIHBIX
HCCIeq0BaHUM.

Oco0eHHOCTH BHICOKOBOJbTHBIX M3MepeHHuit

Oco0eHHOCTBI0 BBICOKOBOJIETHBIX H3MEpEHUit
SIBJISIETCS MCIIOJIb30BAHUE BBIHOCHBIX MACIITAOHBIX
npeoOpaszoBarescii JUis MOHIKCHUS H3MEPSIEMOro
HANpPSOKEHUST 10 BEJIHYMH, YAOOHBIX U Ooiee
6e30MacHbIX U1 U3MEpEHHil.

TakuM 00pazoM, CyImIECTBYET OTIACIBHBIA Kiacc
CpeICcTB M3MEpPEHH — MaciTabHbIe mpeobdpa3oBa-
TEW BBICOKOTO HAIPSIKEHUS MIEPEMEHHOTO U TIOCTO-
SSHHOTO TOKa B HANpsDKEHHE BEJIMYWHON He Oosee
1000 B. K taxum macmtaGHBIM peoOpa3oBaTesiM
OTHOCSITCS JIEKTPOMArHUTHBIE M EMKOCTHBIE TPaHC-
(dhopmaTopbl HampsKEHHUS, PE3UCTUBHBIE U PE3U-
CTUBHO-EMKOCTHBIC ACITUTCIIH HAIPSKCHUS.

Jis ocyIIecTBICHHUST METPOJIOTHYECKOTO KOH-
TPOJS KIJIOBOJIBTMETPOB U BEICOKOBOJBTHEIX Mac-
mTaOHBIX TpeoOpazoBaTeNell CIYKUT CO3JaHHAS B
Benl"'IM BeicokoBObTHAs TabopaTopus

CocTaB BbICOKOBOJIbTHOI0 MCTOYHHMKA

OCHOBHOM COCTaBHOM YacCThIO BHICOKOBOJLTHOM
na0opaTopuu SIBIISICTCS PETYIUPYEMBIA BBICOKO-
BOJIbTHBIM HMCTOYHUK HANpPSKEHUS IEPEMEHHOI0
Toka g0 150 kB, Bxmoudarmommii B ceOs
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noBelmIatoIuit  tpancopmarop  MOI'-150/18,
perynupyronmii aBrorpancpopmarop TDGC2-10,
CTaOMJIM3aTOP HANpsHKEHUS IEePEeMEHHOTO TOKa
RUHSTRAT JK 13 u cereBoli TpaHchopmaTop -
mpeoOpas3oBaTeh TpexdazHoro MTUTAIOIIETO
HampspkeHUss B omgHodasmoe TC3P-22  380-
415/S*/216-223-230-237-244. B KavyecTBe
9TAJOHOB HCIIONB3YIOTCS  KHiIoBoabT™MeTp Vitrek
4700 ¢ genmurensmu HVL-150, HVL-100, HVL-35
n xuoBosibT™MeTp KVM-100.

CtpyKTypHas cxema BBICOKOBOJIbTHOT'O
HNCTOYHHKA NTPEACTBAJICHA HUXKE.
g;’asaf —»
Zwal rcap2 [N| Crssmmmarop | ] TATP |
N v W
| Jitrek 4700 |<—| HOT-150/18 |
L
Harpysra
ﬂJ’IH KOHTPOJIA YCJIOBI/Iﬁ BBITIOJTHCHH A

U3MEPEHUN HCTIONB3YyI0TCs Tepmorurpomerp NBA-
6b2 U  yCTpOHCTBO KOHTpPOJS MapaMeTpPOB
anekTpuueckoi cetu YKI.

Heo0xoauMocTh cTaduiauszaropa

Crabminzarop HaIpsDKEHUS ABIIAETCA
HEOOXOIUMON W JOCTaTOYHO BaKHOW COCTAaBHOU
4acThIO perynmpyeMoro BBICOKOBOJIBTHOT'O
HUCTOYHUKA.

MHorue BBICOKOBOJIBTHBIE
CTalKWBalOTCI ¢  nOpobiemoit  durykryanmn
BBIXOJTHOTO HaTnpsOKEHUS BBICOKOBOJIBTHOTO
HUCTOYHMKA BCJIEACTBHE M3MEHEHHUS BXOJHOTO
HanpsDKEHUS.  JIEKTPOIHUTAHUS WM H3MEHCHHUS
Harpy3ku. JlaHHOe sBJIeHNE OKa3bIBacT HEraTUBHBIN
3¢ ¢deKT Ha KadyecTBO H3MEPEHUH U | YCIOXKHSET
OIICHKY Pe3yJbTaTOB U3MEPEHHI.

[IpaBunsHO BBIOpAHHBIN cTabunuzaTop
HANpsDKEHUS TIO3BOJISIET HCKIIOYHTH OTHY U3
COCTaBIIOALINX HEONPEACICHHOCTH H3MEPEHHH N
MOBBICUTh TOYHOCTH U3MEPEHH.

Onucanue METOA0B CTAOMIU3ALUHU

CymecTBYIOT YeThIpE OCHOBHBIX THIIA cTabIM3a-
TOPOB HANPSDKEHUS: peleliHbIe, CHMUCTOPHEBIE, cep-
BONIPHUBOJHBIC (RJIEKTpOMEXaHUYeckue), (eppope-
30HaHCHbIe. Kaknplii TUII UMeeT CBOU Npeumylie-
CTBa U HEJOCTATKH. PaccMOTpUM KaxkAbli U3 HUX.

IMpuHnMm neldcTBUS peneiHbIX CTaOMIN3aTOPOB
HampsDKCHUS OCHOBaH Ha CTYNEHYATOM
PETYIUPOBAHNN HANPSKCHUS MYTEM IOJKIIOUCHHS
CHIIOBBIX pele K OIpEIeNCHHBIM  OTBOJAM
TpancopmaTopa. Uem OoibIlle OTBOJOB HMEET
00OMOTKH, TEM TOYHEE MOKET OBITh PETryIHPOBAHHE.
K ngocromHCTBaM MOXHO OTHECTH BBICOKYIO
CKOPOCTh PpEryJIMpOBaHHs, HO KakK CJEACTBUE
NEePeKIIoUYeHNH, HCKaxaeTcss (GopMa CHUHYCOWJBI.
W3-32  KOHCTPYKTUBHBIX  OlPaHUYEHHUU  IIO
KOJINYECKTBY OTBOJIOB HEBO3MOXKHO JIOOUTHCS

naboparopun
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BBICOKOW TOYHOCTH CTAa0WIM3allMd B IIHPOKOM
Iuana3oHe BXOJHBIX HAPSKCHUH.

CHUMUCTOpHBIE  CTaOWIIN3AaTOPBl  HAMPSKEHUS
OCYILECTBIISIIOT PErYJIMPOBKY IO pEIeHHOMY THITY,
HO BMECTO pelie MNPHUMEHSIOTCS JJIEKTPOHHBIC
kioun. Kak pe3ynbrat umeeM 0oJiee BBICOKYIO, UeM
B peneHbIX cTabmiM3aTopax HaJIeXKHOCTh U
BBICOKYIO CKOPOCTb PpEryJupOBKH, HO OCTaeTcs
HEBBICOKAsi TOYHOCTh CTAOMITH3AIIHH.

CepBONpHUBOIHBIC CTAOMIH3aTOPHl HANPSHKECHUS
MPENICTABISAIOT aBTOTPAaHC(POPMATOP C aBTOMATHYC-
CKUM yrpaBieHHeM. [IpM OTKIOHEHWH BXOIHOIO
HATIPSDKEHUS DJIEKTPOJIBUTATENb 10 KOMaHJE YIpaB-
JSIOMICH 3JIEKTPOHHUKHM TepeMenacT KOHTAKTHl B
HEOOXOIUMOE IOJIOKEHNE HA 0OMOTKE. ITOT CIIOCO0
MMO3BOJIIET TIPOU3BOINUTH IUIABHYIO PETYIHUPOBKY,
YTO TOBBIIIAET TOYHOCTH TOYHOCTH PETYIHUPOBAHUS
1 HE MCKa)XKaeT CHHYCOUTY BBIXOJHOTO HANPSHKCHNUS,
HO W3-3a TPUMEHECHHS CEpPBONPHBOIOB HMMEEM
HHU3KO0e OBICTPO/IEHCTBHE W HU3KYIO HAZCKHOCTH IO
CPaBHCHHIO C IPYTHMMH METOIaMHU.

®Deppope30HaHCHBIE CTAOMITU3ATOPBI HATIPSKCHUS
OCHOBaHBl HA CBOWCTBaX CHCTEMBI, BKJIFOYAOIICH
HACBINICHHBIN 1 HEHACKIIICHHBIN IPOCCENTU U KOH/ICH-
carop. BomsTamrepHasi XxapakTepuCTHKa TaKOW CH-
CTEMBI COACP>KUT TOJOTMH y4YacTOK, HCIIOJIb3YEMBbIil
IUTSL CTaOIIM3aniy HarpspkeHus. OCHOBHBIMH JTOCTO-
WHCTBaMH SIBIISTIOTCSL BBICOKAsi CKOPOCTH M TOYHOCTB
crabmwmanun. Takue cTabmiM3aTophbl He 00sTCS KO-
POTKOTO 3aMBIKaHUS Ha BBIXOJE, NOIYyCKAIOT, IS
MOBBIIICHUS] MOIHOCTH Ha HArpy3ke, MapeieibHYIo
paboTy HECKONbKUX cTabmwin3zaropoB. OTCyTCTBHE
JABWKYHIUXCS 3JIEMCHTOB TIO3BOJIACT JOCTUYL BBICO-
KOW HaJe)KHOCTH M OonbLIOro pecypca padotsl. K
HEJI0CTaTKaM MO>KHO OTHECTH OTCYTCTBHE BO3MOXKHO-
CTU PEryJUpOBaHUs BBIXOZHOIO HAIPSDKEHMs, UCKa-
KEHUsI CHHYCOMIAJBbHOCTH M Oonbinoil Bec. Takxke
MPUMEHEHHE TaKOTO THIIA CTAOWIIN3aTOPOB OTPaHU-
YEHO B CETSIX C EMKOCTHOH HArpy3KO.

TpeGoBanus K cTA0MIM3ATOPY HANIPSIKEHUS

Texanueckne TpeOOBaHUA K CTAOMIU3aTOPY
HATNIPSDKEHUS TIPH TIOBEPKE M3MEPUTEIBHBIX TpPaHC-
(dbopMaTOpOB HANPSIKEHUS BHITEKAIOT U3 TpeboBa-
HUH K BBICOKOBOJIbTHOMY MCTOYHHUKY HAIIPSKCHUA,
ycranoBieHHbIX ['OCT 8.216-2011. Jlomyckaembie
KoJIeOaHus HaIpsHKEHUA OT YCTAHOBJICHHOT'O 3HAYEC-
HUS HE TOJKHBI IPEBBIMATh & 3 % B TeUeHHE 5 MUH,
K03 (HUIIHEHT TapMOHUK He 6omee 5 %.

I[Ipn moBepKe BBICOKOBOJBTHBIX JEIUTENCH
HATIPSDKCHUST U KWIOBOJBTMETPOB TPEOOBaHUSA K
TOYHOCTH TOAJCPKAHUS HANPSKCHUsS CTa0MIn3a-
U U, COOTBETCTBEHHO, BBIXOJHOTO HAIPSIKECHUS
BBICOKOBOJIbTHOTO HUCTOYHHMKA TNPU HAMPSIKCHHSIX
100 kB u BpIllIe MOXXKHO OMpPEAEIUTh UCXOS U3 TH-
MIOBOTO TIpeaena norpemHuocTy + 1 % mosepsieMbIX
KHJIOBOJIBTMETPOB WIIHM JEIHUTENeH HalpsKeHUS U
MOTPEITHOCTH TIPUMEHSEMOTO JTAJOHHOTO KHIIO-
BoseT™eTpa Vitrek 4700 + 0,12 %. Ilpu MurMMAaITB-
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HOM 3arace TouHoctd + 0,33 % c yuerom morpeui-
HOCTH 3TaJIOHHOT'O 000pY/Z0BaHMS HECTAOMIBHOCTD
HaIpsDKEHUS T0JDKHA COCTaBIATh He 6oxee = 0,3 %.

Takum o0pa3zoMm, CTaOWIM3ATOp HANPSHKCHHUS,
HCTIONB3YEMBI B PETYTUPYEMOM BBICOKOBOJIBTHOM
HCTOYHUKE, TOJDKCH 001a1aTh CICAYIONTUMH XapaK-
TEPUCTHKAMH: KOJICOaHHWS BBIXOJHOTO HAIpsIKE-
Husi He Oonee = 0,33 % B TeueHHE BpEeMEHH H3Me-
penus, ko3dduuueHt rapmoHuk He 6osee 5 %.

AHanu3 CyLIeCTBYIOUIMX THUIIOB CTa0MIM3aTOPOB
MOKa3bIBAET, YTO cTabMIIM3aTOp (PeppOpPEe30HaHCHOTO
THIIa B HAMOOJIbIIIEI Mepe OTBedaeT TPEOOBAHMSIM 110
CKOPOCTH U TOYHOCTHU CTaGI/IJ'lI/I3aI_II/II/I, 10 BHOCUMOMY
KO3 PHUIUEHTY TapPMOHHK U YPOBHIO HAICIKHOCTH.
ITo pe3ynpraTamMm MapKeTHHTOBBIX MICCIICIOBAHMUI BEI-
OpaHa Mozenb (peppope3oHaHCHOTO cTabMIHM3aTopa,
HanboJiee MOJHO OTBEYAOIIas MPUBEICHHBIM BEIIIIC
TpeOOBaHUSAM W TPOW3BEICHA 3aKyIka CTa0WITH3a-
topa JK13 memenkoit komnannn RUHSTRAT.

HccnenoBanue XapaKTepUCTHK

C 1enblo ONpeesIeHUs] peallbHbIX TEXHUYECKHX
XapakTepUCTHK TMPHOOPETEeHHOro crabuin3aTopa
HanpspkeHus JK13 1 ero Bo3MOKHOCTEH B cocTaBe
BBICOKOBOJIBTHOI'O HUCTOYHHKA HaIlpsKCHUA
NPOBEICHO  HCCIEJOBaHUE  €ro  OCHOBHBIX
(hYHKIIHMOHATBHBIX 3aBUCUMOCTEH:
- 3aBHCHMOCTH HANpPsDKCHUS CTAOWIM3allMd  OT
U3MEHEHUs1 BXOJHOro HampspkeHus = 10 % npu
MIOCTOSIHHOW Harpyske;
- BpEMEHHOI CTaOMIIEHOCTH BBIXOJJHOTO HAIPSDKEHHS
IpM  HEM3MEHHBIX BXOAHOM  HAalpSDKCHHH W
COTIPOTHUBIJICHUH HaTPY3KH;
- 3aBUCUMOMTH KO3 QUIMEHTAa TapMOHHK OT
BXOJHOTO HaIpsDKEHUS Ha cTabmiIm3aTope;
- CHEKTPATbHOM JUarpaMMEl BBIXOTHOTO
HaTIPSDKCHNAS;

VK 533.6.089.68(047)(476)

- 3aBUCUMOCTH HANPSKCHUS CTAOMIM3aUN OT CHIIBI
TOKa HAarpy3Kd TIpH TOHIDKEHHH  BXOJIHOTO
Hanpspkenus ot -10 % o -20%;

- 3aBUCHUMOCTH HANPSHKCHUS CTAOMIH3AIMU OT CHIIBI
TOKa HATPY3KH.

3akilouenue

Ilo pesynbraTaM NPOBEACHHBIX HKCCICIOBAHMIMA
yCTaHOBJIEHO, 4To crabunmzatop wmozemu JK13
"Hemenkor kommannn RUHSTRAT orBewaer BceMm
TpeOOBaHUSAM K pabdoOTe B COCTaBe HCTOYHHKA BBICO-
KOTO HAamIpsDKEHUS BBICOKOBOJFTHOW _J1abopaTopuu
benl' UM 1 MOXeT HCHOIb30BaThHCS AJIS1 OBBIIEHUS
CTaOMIBHOCTH BBIXOTHOTO HANIPSDKEHUST BBHICOKOBOITh-
THOTO MICTOYHHKA TP KOJICOaHNSIX HATPSDKCHMS ITATA-
fomed  ceru.  Hawnmywmas — cTaOWIBHOCTE |
MHHHMAaJIbHBIA KO3((GUIUEHT TapMOHUK ISl TAHHOM
Monenu  craOmiau3atopa  OOeCHeYMBaIOTCA — IIpH
Harpy3kax ot 0,95 g0 1,15 PHoM W moOHMXEHHOM
BXO/IHOM HamnpspkeHnu ot MuHyc 10 % mo munyc 20%
or U HoM. B cnyuasx, Korna CHYKEHHE BXOIHOTO
HaTIpSDKEHHST JUISL - MAHUMH3AIMA  TapMOHHYCCKHUX
HUCKOKCHHH HEBO3MOXKHO, B COCTaBe JIAOOpaTOpUH
MOTYT  TIPAMCHSTHCS ~ CHIJIOBBICHH3KOYACTOTHEIC
GuIeTpEI,  pa3paboTka  KOMIIOHEHTOB — KOTOPBIX
MIPOU3BOJIUTCS B HacTosee Bpems coBMecTHO ¢ OAO
«MOIT3 mm. B.1. Koznoay.

Jos crabunmuzanuu HaNPSDKEHUS
BBICOKOBOJIFTHOTO MCTOYHHKA IPH Harpys3kax ao 12
w18 kBT MOXHO pekoMeHI0BaTh BKIIIOUCHHE B
mapajuieNbHyI0 paboTy IBYX MM TPEX aHaJOTHIHBIX
CTa0MIIN3aTOPOB HAa OJHY HATPY3KYy.

1. Crabwmsarop Hanpspkerus mogenu JK13: 6pomnrropa

TIPOHU3BOTUTEIIS.
2. CrabunusaTopsl HanpsHKEHUA cetu Bb2-2.
TexHuueckoe OIMCaHUE. HucTpykuus o

skciuryatanuy. I[Tacnopt. ED3.238.006 TO.

CO3JIAHUE YCTAHOBKH ASPOIMHAMHUYECKOM 3TAJJOHHOM U3MEPUTEJLHOM

MankeBuu O.[., PoBHeiixko U.B.
Benopycckuii 2ocyoapcmeennulil uncmumym memponiosuu
Mumnck, Pecnybnuxa Benapyce

B noknane paccMOTpeHbl OCHOBHBIE THIBI U
HNPUHLNIEL IeHCTBUS CPEACTB U3MEPEHUil cKkopocTu
BO3/YLIHOTO IIOTOKa, a TaKkKe dTaJOHHAs 0a3za s
TIPOBEACHUSI METPOJIOTHYECKOTO KOHTPOJIS ITHUX
cpencts  m3MmepeHuit B PecmyOmuke bemapyce.
Omnmcan cocraB u TIPUHITATI JeHCTBHS
A9POAUHAMHUYECKON YCTAaHOBKHM, MMEIOILEHCS B
benl UM, npuBeneHel €€  METPOJOTHYECKUE
XapaKTepUCTHKH. YKa3aHbl IEPCIEKTUBHl Pa3BUTHA
JTasoHHOM 0a3bl PecnyOnuku Benapychk B obmacTu
U3MEPEHUs] CKOPOCTH BO3AYIIHOTO MOTOKA.

W3mepenne CKOpOCTH BO3AYIIHOTO IIOTOKA
HMIMPOKO MCHOJIB3yeTCsl B ciledylomux cdepax
JIeSITeTbHOCTH:

- 71 CaHWTapHOIO, JKOJOIMYECKOro U
TEXHUYECKOTO Ha/a30pa B HKHITBIX u
MPOU3BOJICTBEHHBIX TIOMEICHUSX,

- IpUM MOHHUTOPHHIE OKpPYXKalOLEeH Cpensbl,
KOHTpPOJIC BBIOPOCOB 3arpsi3HAIOIIMX BEUIECTB B
aTMoc(epy M KOHTpOJIE KadecTBa aTMOC(EpPHOTro
BO31yXa,

- B CUCTEMax KOHAWIUOHUPOBAHHUS, OTOIIEHUS U
BEHTWIIALUM,

- B IaXTax W PYyAHUKAX BCEX KaTETOpHi Ha
NPEAIPUATHAX XUMUYECKOH, TOPHO-PYJHOU
MPOMBIIIJICHHOCTH,

- mna obecneueHus Oe3omacHOW paboTHl Ha
MOJbEMHHUKAX, BBIIIKAX, IPY30IOABEMHBIX KpaHaX U
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