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Robotmaster 6.3: noBblii peu3
BeAyIeil cucteMbl o aiiH-IporpaMMUPOBaHHS
po6oros Ha miaarpopme Mastercam

Uso Jiuncre ([pynna COLLA & LIOJIJIA
eKOTOpoe  BpeMs  Hasajl
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HqHTaTeJIHM skypHasa “CAD/
CAM/CAE Observer” 6bLI0 TIPeIIO-
JKEHO O3HAKOMHTBHCSI C HOBOBBEIEHU-
samu Robotmaster 6: oOmUpHBINH Ma-
TEpUaa 0 BO3MOXHOCTIX 6-il Bepcum
ObLT TIPEACTABIE€H B TpeX HOMepax
(#4, 6/2013 u #1/2014), Tax Kak Ha-
60p HOBBIX (YHKIUI “‘IIecTepoukm”
okazayicsi BecbMa GorarbiM. Terepb
MIPUIILIO BPeMsI PaccKasarb yKe O HO-
BoM pesuse. [lpuHsiTo cumrarh, 4TO
3HAUYMTEbHbIE M3MEHEHWsT pa3pabort-
yuku 11O mpensaraior Juiib B BepCH-
X, 0603HAYEHHDBIX CJEAYIONUM HOMe-
POM B TIeJIOi, a He B JAPOOHON JacTH.
OmHako B JAHHOM CJIy4yae 3TO TOY-
HO He Tak — pesus Robotmaster 6.3
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BKJIIOYAeT B ceOst pAA CYIIECTBEHHDBIX |, i p 4 w —0

U3MEHEHUH, 0 KOTOPBIX CTOUT TIOTOBO-
PUTH TOAPOGHEE.

OfHuM 13 KJIIOYEBBIX U 3HAYUTENBHBIX M3MEHEHWi
B HOBOM peJjiu3e SIBJISIETCSl TepeHoc BceX (QyHKIUi B
cpeny cumyssininu. Ilosib3oBaresin TPeIbIIyIHX Bep-
CHIl 3HAIOT, YTO TPYMIBI TJIOGATBHBIX U JIOKAJbHBIX
mapamMetpoB (To ecTb, COOTBETCTBEHHO, HAGOP OOHMINX
MapaMeTpoOB W TPABHJ IS YIIPABJIEHUST TOBEIACHUEM
camord po6oTa, U mapaMeTpbl U TPABHUJIA JJIsT KaKI0H
YacTHOI orepain 06paboOTKI) HA3HAYAINCH TOCIE0-
BaTeJIbHO — TI0 HAJKATHUIO COOTBETCTBYIONIUX KHOIOK W3
MeHio Robotmaster, w 1ocJe WX HA3HAUYEHUS MOXKHO
OBLIIO TIEPEXOIUTH B CPELY CUMYJISIIIN

Puc. 1

Mastercam. To ecTb, MOTH30BATETH TTPOCTO TEPEXOIUT
B OKHO Mastercam ¥ BBIIOJHAET HeOOXOAUMbIE IEHCT-
BHUsl, TIOCJIE Yero BO3BpallaeTcsi B OKHO Robotmaster
JUId  JJAaJbHElIero TBopuecTBa B cdepe yHpaBJieHUus
po6oToM; TIpu Tiepexojie B OKHO Robotmaster aBToMa-
THYECKHU TTPOU3BOAUTCS CHHXPOHU3AIHS, YTOODBI YIECTh
M3MEHEeHWs, TTPOBe/IeHHbIe B cpesie Mastercam.

Ha puc. 1 B n1paBoM BepxHeM yIJIy MOKHO YBU/ETD
TP KHOIIKH, KOTOPbIe aKTUBU3UPYIOT, COOTBETCTBEHHO,
OKHa TI06ATbHBIX M JIOKAJBHBIX TTAPAMETPOB, a TaKIKe

IS JaJIbHEHNIe OTJa KU JIBUYKEHUN
po6ora. Eciu Tpe6GoBaJOCh BHECTH
MpaBKU WM ontuMusuponarb YII,
TO TIPUXOJWJIOCH BBIXOIUTH U3 Cpe-
JIbI CUMYJISIIIH, OTAEJbHO OTKPBIBATDH
U MEHSATb T€ WU WHbIE TApaMeTPhI,
a 3aTeM TIOBTOPHO 3aIlyCKaThb Cpery
CUMYJISIIIUU JIJIs TIPOBEPKU PE3YJIbTa-
ToB. Ternepb ke Becb HaGOp YHKITHI
pasMelieH TIpSIMO B Cpelle CUMYJISI-
IIUY, TI09TOMY He TpeGyeTcsl TPaTUTb
BpeMsI HA MHOTOKPATHbBbIE BBIXOJBI U3
cpeabl U BXOAbI B Hee. BoJee Toro, B
HOBOI BEpCUU Cpela CUMYJIAINH 3a-
MyCKAeTCsT B OTJAEJbHOM OKHE Cpasy
mpyu HayaJie paGoThl HETOCPE/CTBEH-
HO ¢ PO6GOTOM M OCTAeTCSI AKTUBHOM
MOCTOSTHHO — Ja’ke TOrZa, Korja Tpe-
6yeTcs CO3[MaBaTb WJM PEJAKTHPO-
BaTbh TPaeKTOpHH 06PAGOTKU B cpefie
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L X87.52,58.02,2200,Rz20, Ry0 Rx180

L X88.08,Y57.16,7200,R20Ry0,Rx180

L X8863,/56.3,7200,Rz0,Ry0,Rx180

L X89.18,Y55.43 Z200,R20 Ry0,Rx180
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+ L X131.35,Y53,68,7200 R0, Ry18.06,Rx-180
L X131.87,¥52.8.7200,Rz0Ry18.06,Rx-180
L X132.38,Y51.91,7200,Rz0,Ry18.06, Rx-180
L X132.89.Y51.01.7200 R20,Ry18.06, Rx-180
L X13338,Y5012,7200,R=0,Ry18.06, Rx-180
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JIOKAIBHDIX MaPAMETPOB LIS IPYTITID s
Tpaektopuil. Ilocse KOPPEKTUPOBKU |tz t: = @ @
IIapaMeTpoB cpefla CUMYJISIAN cpasy | = " ==
roroBa JJId JaJibHEHIINX JEUCTBUMN. :_
[IpumepHO TocepennHe MaHeNN TOS-
BUJach KHomKa “CHHXPOHM3AIUS C
JanubiMu Mastercam” — s ciryva-
€B, KOTJa CUHXPOHHU3AIUI0 Tpebyer-
Cs POBECTH MPUHYINUTEIHHO.
OGpatute BHUMaHue Ha 06JACTH
dKpaHa CcIlpaBa CBepXy, rae OTo6-
paskaloTcs KOOPAMHATBI TOYEK Tpa-
eKTOpUH. B mpeapiaymux CrTarbsax
yke ObLI0 TOAPOGHO pacCcKa3aHo,
KaK, TpH HeOOXOIUMOCTH, MOXKHO
PEAAKTUPOBATb KOOPAMHATBI TOYEK,
a TaKXKe MEeHSATD MOJIOKeHHe MaHUIIy-
JsgTopa B BbIOpaHHON Touke. Ilepen
CTPOYKaMH, KOTOpble BBIBOAATCH B

eoo0do0

MOH P WM

LAY LR R R 108

s

MpaBoil YacTW OKHA, MMEIOTCS KPyT-
JIble KHOITKM, KJIMKas Ha KOTOpbIe
MOXHO YKas3aTb TPYIIY TOYEK [JIsI
IPYIIIOBOTO PelaKTHPOBAHUSI.

Paccmorpum mpumep Ha puc. 2. OH TOKa3bIBaeT,
yTo 6bLTa BBIGpaHA TpyIa TOYEK, KOTOPBbIE 3aTeM
6BLIN CMENIEHDI B CTOPOHY OT uuHpa. MakT pyyHo-
rO BMEIIATEJbCTBA B OPUTHHAJIbHOE TIOJOKEHNE TOUEK
oTo6pakaeTcsi B CIUCKE TOYEK MAJEHBKOW MKOHKOI B
BUJIe KOODJAWHATHBLIX oceii. Ecaum pesyabraT mporeny-
PBI TIepeMeIIeHtsT TOUeK OKa3aJiCsl HEBEPHBIM, TO OpH-
TMHAJIBHYIO TPAEKTOPUIO MOKHO BOCCTAHOBUTDH OJHUM
KJIUKOM. Ilpn Heo6XOMMMOCTH MOKHO OTKAa3aTbCsS OT
mepeMerieHsl B KaXKI0H TOUKe TI0 OTAEJTbHOCTU WJIH
JKe OTMEHUTDb BCe TIepeMEIeHNs CPa3y.

Cuienyiolliee 3HAUMTETBHOE HOBOBBEIEHHE — 3TO
BO3MOKHOCTb ONTUMU3AIINU TIOBOPOTHBIX OCEl.

Ilepen TeM, Kak TPUCTYNUTH K TIOSICHEHUSM, Ha-
MOMHI0, 4T0 Robotmaster moaaepXUBaeT CJIeAYIONINE
BU/JbI ONTUMU3AINU, KaCAIOIINECS

Puc. 3

° ONTUMH3AIMsA TIOBOPOTHBIX ocell (soGaBusiach B
HOBOM PEJU3eE).

Kpome Toro, Robotmaster MoxeT oNTUMU3UPOBATDH
JIMaNa30Hbl BPAIeHNs CyCTaBOB, TlepeMellenuii Mo Jiu-
HEHHbIM HANPaBJAIONIMM W BPAlEHUs TOBOPOTHDBIX
oceil; 06 3TUX BO3MOKHOCTSIX Mbl TOKE JOCTaTOYHO
110[pOGHO TOBOPUJIM B MPEBIAYIINX CTAThAX.

Jlns Tex, KTO BHEPBbIE YCJBIMAM O TIOHATHH ONTH-
Muzanuu (To ecTh MUHUMM3AINK) MATa30HOB Bpalle-
HUS ¥ NepeMenienuii, monpo6yio 04eHb KOPOTKO 00b-
SCHUTD, YTO HTO Takoe. IIpu BBINOJHEHUN JBHMKEHMUIT
CyCTaBbl MaHMITYJATOPA, €CTECTBEHHO, BPAINAIOTCs, 1
C TIOMONIBIO ONTHMHU3ATOPAa Mbl MOKEM TOYHO 3a/laTh
[IManasoH BpallleHns KasKJ0ro cycTaBa, a TaKyKe To,
B KaKoil MMEHHO MO3MIMU HAXOAMTCS KasKAbIH Cyc-
TaB B JM060IT TOYKe OTpaGaTbiBaeMoii TPaeKTOPHH.

Robotmaster robot configurator (default_package)

Local Seliings

BbITIOJTHEHU A I[BI/DKQHI/II‘;I: 5 o
Settings  Tools
- Ais Configuration

Tool Orientation | Fiotary T | Dptians L]
7

e ONTUMU3AINS TOJOXEHUN cyc- |q
TaBOB po6OTa MyTEM BPAIEHUS arpe- & i
rara HaBECHOTO OGOPYIOBaHUS BOK- EE.LR.IAI
PYT OCH YCJIOBHOTO MHCTPYMEHTA; -

e ONTUMU3AINS HAKJIOHA WHCTPY-

MeHTa BIlepe/l U Hasaj 1o XOAYy JBU-
SKEeHUS,

e ONTUMU3AINS HAKJIOHA WHCTPY-
MEHTa B CTOPOHBI OT HAIpaBJEHUS
JIBUKEHUS,

® OIITUMU3AIMS TOBOPOTA NHCTPY-
MeHTa BOKpPYT oceil X YZ 110 oTHOIIe-
HUIO T0JIb30BaTeIbCKOro (peiima;

e ONTUMU3AINS TIOBOPOTA WHCT-
pyMeHTa BOKPYT oceit XYZ 1o oTHO-
menuio TCP (Tool Contact Point)
dpeiima;

e ONTUMU3AIUSA TIOJIOKEHUST PO-
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[lns1 ompesiesieHnst mMpaBuJia M3Me-
HEHUs yTJIa HAKJIOHA MBI BKJIIOUAEM
ONITUMM3AINIO HAKJIOHHON OCH W, W3-
MeHsIsT (pOpMy KPUBOHU yIpaBJeHUS
nosoporamu (puc. 4), HasHaYaeM Ta-
KOe [IefiCTBHEe: B CEpeIHe KA 06-
paGoOTKHU CTOJI HYKHO Pa3BEPHYTHb Ha
35 rpaayco Hazaza. Ciremayer oTMme-
TUTH, YTO CPeJa ONTUMHU3AIUU CTPO-
rO CJEIUT 32 BO3MOXXHBIMU Mpobie-
MaM#, KOTOpble MOTYT BO3HUKHYTb
NP M3MEHEHUHU TIOJIO3KEHUST CYCTABOB
po6oTa, Korja U3MEHSETCS HAKJIOH
croa. Ecau xpuBas, 3agaromnias mpa-
BIJIA HAKJIOHA, OKpallleHa B IPHSIT-
HBIIl 3€JIEHBIN 1[BET, 3TO 3HAYUT, UTO
po6OT MOKET BBITIOJIHUTH TAKOE [IBU-
>kenune 6e3 mpo6seM. B mpaBoM Bepx-
HEM YTy OKHA BBIBOAMTCSI TI€PEYEHb

Puc. 5

WNudopmaruis mo cycraBaMm oTo6pakaercs B BuJe IIBe-
TOBOW auarpaMmbl. Vcmosb3ysi YHOMSIHYTBIE BBIIIE
OTITUMU3ATOPBI BUKEHMSI, MBI MOJKEM JOOUTBHCS, YTO-
6bl TIPU BBITIOJTHEHUH [IBUXKEHUS 110 3aJaHHOI Tpaek-
TOPHUM CYCTaBbl PO6OTA BPAIIATIICD, M0 BO3MOXKHOCTH,
MUHHMAJBHO.

[TpuMep TUTIMYHON CUTYyaIlNW: arPeCCHBHOE BpAaIIle-
HUe 4-T0, 5-TO U 6-T0 CycTaBOB B GOJIBIIIOM /HATIA30HE
IpH ABWKEHUU TI0 CJOXKHON TpaekTopuu. Criermac-
TBI, WMEBIIHE JeJ0 ¢ po6oTaMu, TMPEeKPACHO TOHMMA-
10T, YTO MPH arpecCUBHOM BPAIEHUU STHX CYCTaBOB
CTPaJaeT TOYHOCTDH [BUJKEHWS M 3HAUUTETHHO YBEJH-
YUBAETCS UX U3HOC — 0COGEHHO, KOorza po6oT 3a/1eiCT-
BOBAH B CEpUITHOM ITPOM3BO/ICTBE.

[TogpiToskuBast o6llee HATIOMHHAHUE O CPENCT-
BaX ONTHMU3AINU, OTMEUY CJeJylollee: B Cpele
Robotmaster moanepxuBaeTcs ONTHMH3ANHUS POOO-
TH3UPOBAHHON sueiiku mo 26-tm mapamerpam. S He
3HAI0 HU OJHOI [Apyroil cpeabl moarotoBku YII s
po6OTOB C BO3MOXKHOCTSIMU ONTUMU3ALIUU [BUKEHMUIA,
KOoTOpast o6yaana XoTs Obl [ecsTOl 4acTbio QyHKIIH-
oHaJsibHOCTH Robotmaster.

Tenepp pazbepeM CyTb ONTHUMHU3AIMH TTOBOPOTHBIX
oceil. [lysg atoro Bo3bMeM B KayecTBe MpHMepa OIle-
pamuio BBIpE3aHWUs] OKOH B [JIETAJIU, BBIMOJHSIEMYIO B
pPO6GOTU3NPOBAHHON dYeliKe, OCHAIIEHHOW /IBYXOCEBBIM
MOBOPOTHBIM cToJioM (puc. 3).

Tpaextopusi 06paboTKM cO3/1aHa CPEACTBAMU CHUC-
TeMbl Mastercam Kak 5-oceBasi 06paboTKa KOHTYypa.
WNanauanpio B cpene Robotmaster 3ajaHo, 4TO CTOJN
HaKJOHEH Ha 35 TpajycoB B CTOpOHY poGora (910
HEoOX0AMMO JJs1 obeclieyeHusT YCTOWYUBOTO IOJIO-
xeHus po6ora), a cama 06paGOTKa HPOU3BOLUTCS
TakK, 4TOOBI MAKCUMyM [ABUKEHUS TPUXOAUJCS HA
OCh BpAallleHWsI TTOBOPOTHOTO cToJa. Ho Temepb MbI
VCIOXKHUM 3aJlauy, M TIO0 XOAy [BIKeHUs O6yneM
MEeHATh HakKJOH ToBopotHoro crosa. (GKamp, urto
Ha GYyMa’KHOI CTpaHWIlE HeJb3sl MOKa3aTh BHJEO-
poiuKk — monpo6yeM A06ABUTH €r0 B 3JEKTPOHHYIO
BEPCHIO JKypHAaJa.)

KOJIJTU3UH, KOTOPbIE OTCJIEKHBAIOTCS
cucremoii (B Hamem ciydae — Bce
BO3MOKHbBIE BH/Ibl KOJUIM3UH, TaK KaK BCe OHU OTMe-
YeHbI TAJOYKON).

PesyibraT gaHHOTO JEHCTBHUS BHUJEH HAa COCTABHOMN
nnmocrpanuu (puc. 5).

Po6oT mpooKaeT 4eTKO YAEpsKUBaTh 3aJaHHOE
MOJIO)KEHIE MHCTPYMEHTAa M MPHU JBHKEHUH, KOTOPOE
MeHsgeT HaKJOH ocu. HoBble BO3MOKHOCTH OITUMM3A-
IUU TIOBOPOTHBIX OCEil MO3BOJISIOT HE TOJIBKO yCTpa-
HUTH MMOTEHIIMAJIBHO BO3MOYKHBIE KOJJIN3UU TIPU 0Opa-
60TKe ¢ TpUMEHEHHEM TIOBOPOTHBIX OCel, HO M obec-
MeYnBaTh WHANBU/YaIbHOE yIIPaBJICHUE [BUKCHUSIMIE
ocell — g KasKJA0l U3 HUX 110 OTAEJbHOCTH.

KoMm6uHupoBaHHast TpyIllla WJUIIOCTPAIlUid  Ha
prC. 5 MOCJIEe0BATENbHO MOKA3bIBAET, YTO MTPOUCXOIUT
B JBUKEHUN: MOKHO 3aMETUTh, YTO CTOJI MEHSET CBOE
nosoxenue (HAKJIOH), a poOOT CIIOKOWHO MPO/J0JIKAET
o6ecrieunBarh JBUKEHHE WHCTPYMEHTa [JISI BbIpe3a-
HHS OKHA.

IToMuMO yTIOMSIHYTBIX [0OaBJIEHUI, B HPOrpaMM-
HoM obGecrieuenuu Robotmaster 6blan cuesanbl 6ojee
JIByX JICCSITKOB CE€PbE3HBIX M3MEHEHHH, MOBBIIIAIOINX
MIPOU3BOAIUTEIBHOCTD PACYETOB U PAOOTHI CaMOil Cpe/Ibl
cumyssiuu. Kpome Toro, B pesnse 6.3 pacIinprics
CITEKTDP MTPOU3BOAMTEIEH POOOTOB, MIPOLYKThI KOTOPHIX
Terepb yIPaBJISAIOTCS U3 cpeibl Robotmaster: Ha 3TOT
pas K MOJIKY TOAJAEP;KUBAEeMbIX GPEH/IOB 106aBUJINCDH
po6otrsl DAIHEN.

He6oubiioe, HO OYeHb IOJIE3HOE YIIyUIIeHHEe —
BO3MOKHOCTh HAa3HAYUTh WJN 3aMEHUTh KapTHHKY
HaBecHOro o6GopyaoBanuss (INIMHJENS, CBapOYHON
TOJIOBKM U T.Z.); 9TO TIO3BOJISIET MOJIb30BATENIO0 CAMO-
CTOSATEJIBHO BBIOPATh MOHPABHUBIINICS paKypc M CO-
XPaHUTD €ro [JIs TOCJAeAYIOEero BU3yaJabHOTO 0TO6-
paskeHuns. Bocrnosb30BaTbCsS STOH  BO3MOKHOCTHIO
OYEeHb MPOCTO: OTKJIOUHMTE OTOOpaskeHHWe Ha sKpaHe
BCEro, KpoMe HaBeCHOro 06OpyAOBaHMs, 3aTeM BbiGe-
puTe HamboJiee MOHPABHUBIINICS PaKypC W HAKMUTE
Ha COOTBETCTBYIOIIYIO KHOIIKY — BbIOpaHHOE M3006pa-
JKeHue 3anumercs B ¢ailyi HacTpOeK TEKyIero HaBec-
HOTO 060PYAOBaHUSI.
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| Rabotmaster rabot configurator (default_ package)
Settings  Toals

& 3alcu mpoiecca o6paboTku B dop-

Rabot Toal

mare 3D PDF. Iloayuennbtii aiin
OTKPBIBAeTCSI  CTAHAAPTHBIM  IIPO-

Approach/Retiact

M710IC50_2+4%15_SERVO_POSITIONER = ‘ { BINZELTORCH4SWITHCAMERA

Tool and Configuiation
It otiory

cmorpuiukoM PDF-daiinos, 4To 1os-
BOJIIET OMPAaBHUTH €ro KOMY YTOMHO
(Hanpumep, 3aKasuyuky, 4TOOBI TOT
MOr TOAPOGHO TIOCMOTPETh W IIPO-
AHAJU3UPOBATH, KAK UMEHHO BBITOJI-
HseT POGOT TY WM HHYIO 3a7aqy).
Hexoropas yacTbh HOBOBBeIeHUIl pe-
ausa 6.3 yCKOpSeT U CoJepXKaTeJTbHO
YIyUIIaeT MPOIeCC CO3JaHUS TaKOM
BU3yaJbHON MHMOPMAIINH.

Ecnum moaBecTy HEKUH  UTOT,
CTAaHOBUTCS OYEBU/JHBIM, YTO TEMII
pasBuTHs  cucteMbl  Robotmaster

OCTaeTCda Be€CbMa NPUJJMWYHbBIM W T1I0-
MIpeXHEeMy CO3/a€T TOJIOBHYIO 60.J1b

[ Cleultzen 0K [ OK

T KOHKYPpEHTaM, KOTOPbIE€ IIbITAIOTCA eé
Carcel

ROBOT: M710IC50_2-AXIS_SERVC_POSITIOMNER TOOLING: BINZELTORCHASWITHCAMERS

JAOTHaThb. ﬂOII)KeH KOHCTaTUPOBaTh,

Puc. 6

Ha Bcaxuii caayyail mpouJLIioCTpupyeM 3To Ha 1Ipu-
Mepe cBapouHOl TosioBku (puc. 6): ecin u3o6paxeH-
HBIl cJieBa PaKypC CBapOYHOW T'OJIOBKHU I0JIb30BATEJb
CYUTAeT HENOAXOJAIINM, TO OH MOKET HOMEHSTDb ero
110 CBOEMY YCMOTPEHUIO — HAIlpuMep, Tak, Kak cIpaBa.

[Tonararo, 4TO MIOJIb30BATENH CUCTEMBI

Robotmaste 3HaOT W TPUMEHSIOT BO3MOXXHOCTD

YTO HE KAXKJAOMY U3 UMEIONIMXCS Ha
PBIHKE MPEJIOKEHUI yaaeTcss Mmpu-
6IM3UTHCST K TOMY YPOBHIO (DyHK-
[MOHAJBHOCTH, KOTOPBIH oOOecreuynBaeT [Jsi Ipo-
rpaMMHUPOBAHKS ONepaluii MeXaHN4YecKoil o6pabort-
KH C TIOMOIIBIO ITPOMBIIIIEHHBIX POGOTOB-MaHUITY-
JISTOPOB ONMCHIBAEMbIN B HAIIKMX CTATbAX KOMIIJIEKT
peleHnii ByX MHUPOBBIX JHAEPOB — Mastercam u
Robotmaster. <»
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