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[Ipunoxenue 1. ®oHJ OLIEHOYHBIX CPENICTB



1. O0mas xapakrepucTHKa pado4eil nporpaMMsbl y4e0HOM JHCIUATIIHHBI

1.1 Mecrto mucuuniaunbl B crpykrype IIIICC3

Juctuminaa «VR/AR B clieHMYeCKOW JCATCIBHOCTH» OTHOCUTCSA AUCIUIUIMHAM
MaTEeMaTHYECKOTO U 00IIero eCTECTBEHHOHAYYHOTO YYeOHOTO IHKIIA.

st OCBOGHMSI NUCHMIUIMHBI WCIOJB3YIOTCA 3HAHUSA, YMEHHUS U BHUJIbl AEATEIBHOCTH,
chopMupoBaHHbIE B mpoliecce u3yuyeHus npenmera «MHbopmaTuka» Ha MpeablAyIIeM YPOBHE
obOpazoBanmsi. TpeOoBaHMS K BXOJHBIM 3HAHWSIM M YMCHHSM OOYYarOIIErocs — 3HAHHE OCHOB
uHpoOpMaTUKU: apxuTekTypa 9BM, OCHOBHBIE MaKeThl MPUKIAIHBIX IPOTPAMM, CeTh IHTEpHET.

1.2 Heap u niIaHUpyeMbl pe3yJIbTAThI 0CBOCHHUS M CIHUIIIHMHbI
Henn:

@dopMHUpOBaHUE TEOPETUYECKHX U MPAKTUUECKUX 3HAHUM B 00JacTH BUPTYaJbHOM U
JIOTIOJIHEHHOM pPEaJbHOCTH M MX MCIOJNb30BaHMSI B Pa3IUYHbIX o0nacTax (B TOM 4YHCIE, B
00pa3oBaHNM, COXPAHEHNUHU KYJIbTYPHOTO HACIEIUs, COLUANBHBIX CETAX U T.1.).
3agauu AMCUMIVIMHBI:

- 3HAKOMCTBO ¢ uctopueit pazsutusi VR/AR TexHomoruii;

- ucrnionb3oBanue VR/AR TexHonormid B pa3nu4HBIX oOmacTsax (B TOM dHCie, B
00pa3oBaHUM, COXPAHEHNUH KYJIbTYPHOTO HACIEIUs, COLUANBHBIX CETAX U T.1.).

- B pesynbraTe 0OCBOCHUS TUCIUILIMHBI 00YYarOIIUICs JOKEH

3HATh:

- 00/1aCTh NPUMEHEHUS CUCTEM BHUPTYaJbHOW M JONOJHEHHOM peaJlbHOCTH, OCHOBHBIE
MOHATHS, IPUHLMIIBI U MHCTpyMEHTapuu pa3pabotku cucteM AR/AR, a takke oOopynoBaHue
IUISL peai3aliy, STarbl U TEXHOJIOTHH co3/1anus cucteM VR/AR, ee KOMITOHEHTHI.

yMeThb:

- IIPUMEHSATH MOJYYEHHBIE 3HAHUS MIPU NIPOEKTUPOBaHUM cucteM VR, nMmnoptuposats 3D-
Mozien B cpeny pas3pabotku VR/AR, pa3pabaTeiBaTh W OTIIAKUBATH dPPEKTUBHBIC aTOPUTMBI
pa3paboOTKM  NPWIOKEHUH  BUPTYalbHOM M PAacCHIMPEeHHON  pealbHOCTH,  BBIOHMpATh
MHCTPYMEHTAJIbHBIE CpeACTBa pa3palOTKU M CO3JaHUS NPUJIIOKEHUN BUPTyaIbHOH U
pacIIMPEHHON PEATLHOCTH.

ITonyyeHHble 3HaAaHMA M YMEHHMsl HampaBjJeHbl Ha ¢opMupoBaHue OOIHX H
npogeccnoHaJIbHBIX KOMIIETEHIIUH.
OK 5. Hcnonmp3oBaTh  MH()OPMALMOHHO-KOMMYHHUKAIIMOHHBIE  TEXHOJOTHMM  JJIs

COBEpIICHCTBOBAHUS MPO(HECCHOHATILHOM e TEIIbHOCTH.
I[IK 3.1. PaspabareiBaTh MeTOIWYECKHE MaTepuanbl (pabodywe mporpaMmsbl, Yy4eOHO-

TEMaTHUYECKHE IUIaHbl) HA OCHOBE IMPUMEPHBIX C YUETOM 00JIAaCTH JeSTEIIbHOCTH, 0OCOOCHHOCTEN
BO3pacTa, IPyNIbl U OTAEIbHBIX 3aHUMAIOLINXCA.

2. CTpykTypa u coaepxkanue padboueil nporpaMMbl y4eOHOM M CHMILIHHBI

2.1 O0beM y4eOHOI TUCHUILIHHBI U BU/IbI Y4eOHOH padoThl

Bun yueOHoii padoThl Oo0bem yacoB B 1.4. Ha
NPAKTHYECKYIO
MOArOTOBKY

O01masi Tpy10eMKOCTb Y4e0HOIl Harpy3KHu (Bcero) 234
Oo0si3aTeqibHAsi  ayAuTOpHasi y4deOHasi Harpys3ka 160
(Bcero)
B TOM YHCIJIC:

JIEKITAU 46




MPAKTUYCCKUC 3aHATUA

68

J1ab0paTOpHBIE PAOOTHI 46
CamocrosiTesibHasi paboTa o0y4yawiuerocs (Bcero) 74
IIpome:kyTouHasi aTTecTalus 3auer




2.2 TemaTH4yeCKHUii IUVIaH U cOoJlePKAHUE YUeOHOI TMCUNILUIUHBI «AJaNITUBHOE HH(POPMALIMOHHOE 00ecnieueHue MpodeccuoHaILHOI

JeATeJIHLHOCTH
HaumeHoBaHue Copep:xanue y4eOHOr0 MaTepHaJia, JICKIIUH, 1a00pPATOPHBIC U NPAKTHYECKHE O0bem yacos B T.4. Ha Kon
pa3neioB U TeM PadoThl, caMoCTOsITeJIbHASA padoTa 00y4yaouuxcs, KypcoBas padoT (IpoeKT) (eciu NPAKTHYECKYI0 | KOMIIETeHIUH
npeoycmompennl) MOJATOTOBKY
1 3 4 5
Pazpean 1. Virtual heritage: koHuenuuss BUPTYaJbHOr0 HacJdeausl U TPaHchopManus 134
KYJbTYPbI M HCKYCCTBa B IU(POBYIO 3MOXY
Tema 1.1. OcuoBurie | Comepskanue yueOHOTO MaTepuaa
MIOHATHS U 1 | ba3oBbie MOHATHS U OMpEeACTICHUS TEXHOIOTHN BUPTYAIbHOU U PACIIUPEHHON 6 OK 5,
ONpEIEICHUS peanbHOCTU. DYHKIIMOHAJIBHBIE BO3MOKHOCTH COBPEMEHHBIX IPUIIOKEHUN U K 3.1.
CpeJl C UMMEPCUBHBIM KOHTEHTOM.
[IpakTnueckue 3aHATHUSL 10
Cdepbl nprMeHEHUS U UCIIOJIB30BAHMS TEXHOJIOTH BUPTYaJIbHON U
pacIIUPEHHON PEabHOCTH.
JlaboparopHbie 3aHATHS 9
CocTaBasiiolnue MMMEPCUBHOTO KOHTEHTA.
CamocTosTenbHas padoTa 00yJarommxcst 10
CamocrosTenbHas padora Ne 1. Vnes u crieHapuit 471 NPHIIOKEHUH pa3HOTO
YPOBHS IIOTPYKEHUS B BUPTYAJIBHOE IPOCTPAHCTBO.
Tema 1.2. ConeprkaHue yueOHOro Marepuaia
Bunrvansnas u 1 | BupryanpHas u JOTIOJIHEHHAS PEATbHOCTD: UCTOPHS PA3BUTHSI TEXHOJIOTHH C 6 OK 5,
TOTIOJTHEHHAS XVII go Hamux gHen IIK 3.1
DEANBHOCTB: UCTODUSA | [IpakTHYECKUE 3aHATHUS 10
PazBUTHS TEXHONIOTHH ¢ | BupTryanbHas U JONOJHEHHAS PEATLHOCTD: HCTOPHSI Pa3BUTHS TEXHOJIOTHIA C
XVII no Hammx quedt | XVII go Hammx aHei
JlabopaTopHbIe 3aHATHSL -
CamocrosTenbHast padoTa 00yUaronxcst 12
CamocrosiTesibHas padoTa
BupryanbHas 1 JONOJIHEHHAs! peajJbHOCTh: HCTOPHSI PA3BUTHS TEXHOJIOTHH €
XVII no pammx gaen
Tema 1.3. CopepikaHue yueOHOro MaTepuana
®dunocohckne. 1 | ®unocodekue, NICUXOIOTUIECKHE ACTIEKTHI U MPOOIEMBI BUPTYaIbHON U 8 OK 5,
TICUXOJIOTHYECKHe JIOITOJIHEHHOM pPEATLHOCTH MK 3.1.
acmeKThl U MnobneMsl | [IpakTUYeCKUE 3aHITHUs 10
BUDTVAIBHOW 1 dunocodckue, MICUXOIOTHYECKUE ACTIEKTHI U TIPOOIeMBbl BUPTYaTbHOU U
JOTIOTHEHHOU JIOTIOJIHEHHOM PeabHOCTH
peapHOCTH JlaboparopHbie 3aHATHS -
. BerunciurenbHble CUCTEMBI, BUABI U CTPYKTYpA.
CamocTosITeNnbHas padoTa 00yJarOIIUXCs 12




CamocTosiTenpHas pabora
dunocodckue, ICHXOIOTHYECKUE ACTIEKTHI U TPOOIeMbl BUPTYaTbHON 1
JIOOJTHCHHOM peaJTbHOCTH

Tema 1.4. Coneprkanue yueOHOro MaTepuasia
O6opynoBanue, 1 | ITocTaHoBKka 3amaun. AHAIU3 ¥ UCCIIEI0BaHUE 3aauu, Mozeau. PaspaboTka 6 OK'5,
HHCTPYMEHTHI 1 anropuT™Ma. Y TOYHEHHE CIIOCOOOB OpraHM3allly JaHHbIX. TecTupoBaHue U IK3.1
IaTGOPMBI IS oTJIafKa. AHAIHM3 Pe3yJIbTAaTOB PEIICHUS 3a0a9n
coznanus VR/AR- [IpaKTHYECKHE 3aHATHS 20
konTenTa. 3D-rpaduka | Ilnardopma BupTyanbHoi peanbHoctr Unity
1 3D-mMoznenmpoBanue JlaboparopHbie 3aHATHS 9
a1 VR/AR Unreal Engine juis pacumpennoi peansroctr (XR): AR. VR 1 MR
Pazpnen 2. Pa3pabdorka VR/AR-KkOHTEHTa M MeTOAMYECKUX PeKOMEHIANMIA 1JIsl ero 100
HCI0JIb30BAHUS
Tema 2.1. YcrpoiictBa | Comepskanne yaeOHOTO MaTepHaa OK 5,
BHU3yallU3allNH U 1 | dyHKIMOHANBHBIE BO3MOKHOCTH COBPEMEHHBIX MTPUIIOKEHHUM U Cpejl C 6 K 3.1.
B3aMMOJICHCTBUS JIJIs UMMEPCUBHBIM KOHTEHTOM. Cepbl MPUMEHEHUS U UCTIOIh30BAHMUS
UMMEPCUBHBIX CPEJl TEXHOJIOTHHM BUPTYAJILHONU M PaCIIMPESHHON peaJTbHOCTH.
[IpakTrnyeckue 3aHATHS 10
Wnes u crieHapuii 1y MPHIOKEHUH Pa3HOTO YPOBHSI MOTPYKEHYSI B BUPTYaIbHOE
MIPOCTPAHCTBO
JlabopaTopHbIe 3aHATHS: 9
CocTaBasione IMMEPCUBHOTO KOHTEHTA.
CamocrosrenbHast padoTa 00yJaroIXCst 10
CamocrosiTesbHas padora. OhopMiIeHHE OTYCTOB MO MPAKTHYCCKUM 3aHITHSIM.
Tema 2.2. Pa3pabotka | Coxepxanue yueGHOTO MaTepuaa
TIPUITIOKEHHH 1 | OcHoBbl padotsl ¢ SDK Unity 3D. Cozganne VR-npunoxxeHus c 6 OK 5,
JIOTIOJTHEHHOH ncnoas3oBanueM SDK Unity.. MK 3.1.
peanbLHOCTH TIpaKTHYECKHUE 3aHATHS 10
CeHcopbl, MAHMITYJIATOPBI, YCTPOHCTBA pacio3HaBaHus xecToB. [Iporpammuoe
obecrnieueHNs PyHKIIMOHUPOBAHUS allllapaTHON COCTABIISIONIEH B3aNMOICHCTBUS
¢ 00bEeKTaMHU BUPTYaJbHOU PEaIbHOCTH.
JlaboparopHble 3aHsTHs 9
Hcnonp3oBanue Unity Web Player. Boripockl onTuMu3ariium
CamocrosrenbHas paboTa 00ydJaromuxcs 20
CamocronTteannas pagora Mcnons3oBanue Unity Web Player. Borpocsr
ONTUMU3AIUU
Tema 2.3. . Pa3zpabotka | Cozmepxanne yueOHOro Marepraia
BBICOKOA(QQeKkTuBHBIX | 1 [ Pasnmumsa mexay AR, Virtual Reality (VR) u Mixed Reality. O6opynoBanue. 8 OK 5,
HPUIIOKEHHI [pakTHuecKkne 3aHATHS 8 MK 3.1.
BHUPTYaJIBHON 1 Otansl pa3paboTKu: BEIOOP Cpeabl C yUETOM 0COOEHHOCTEH (MOOMIBbHOE
pacmpeHHON MIPIIIOKEHHE, POMBITTUICHHBIN WIIM KOPIIOPATUBHBIA KOHTEKCT), BEIOOD
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peanpHOCTH WHCTPYMEHTAIBHBIX CPEJCTB, pPa3paboTKa Au3aiiHa, KoaupoBaHue (0TOOpakeHue,

B3aMIMOJICHCTBHE, TTOIIEPXKKA), TECTHPOBAHNE.

JlabopaTopHbIe 3aHATHS 10

[Tnardopmer st pazpabotku npuwioxkenuit AR Texnonorus pazpadorku AR-

npunoxxenust B Unity.

CamocrosiTenpHas paboTa 00ydJaromuxcs 10

CamocrositenbHas pagota Ne 6. Benymiue koMmanun-pa3paboTIuKe

VR/ARIpoeKTOB.

[IpomexxyTodHas aTTecTaIus 3auem OK 5,
MK 3.1.

Bcero: 234




3. YcaoBus peanuzanuu padouei mporpaMmMbl y4eOHON AUCHHUIIIMHBI
3.1 TpeGoBaHusi K MUHNMAJBLHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecre4eHHuI0

Peanuzamus mporpaMMbl TUCHUIUTAHBL TpeOyeT Hamuuus Y4eOHOU ayauTopuu s
MPOBECHUS 3aHATUN BCEX BUJOB, TPYIIIOBBIX M WHIWBUIYAIBHBIX KOHCYJIbTAIIUHN, TEKYIIETO
KOHTPOJISI U TPOMEXKYTOYHON aTTeCTalluH, MOMEIICHUS /I CaMOCTOATEIbHOW padoThI,
MacTepckue u Jadopatopuu (1adbopaTopus CIIEHUYECKON JIeATETLHOCTH).
MoH0010KHK — 6 1IT.,
Okpan — 1 wr., [Ipoekrop — 1 mr., Hoytoyk — 21 .,
KommiekT KynoapHO#M CUCTEMBI HalpaBIE€HHOTO 3ByKa — 1 mIT.,

Tenexka st 3apsgku HOyTOykoB — 1 mT., Kommekr akyctudeckuid — 1 1mir.,
VYuebHas meberb.
3.2 UupopmanuoHHoe odecnieyeHre 00y4eHust

OcnosHnas tumepamypa:

1. Antamomikun O.A., I[Iporpammuas urxeHepus. Teopus u npaktuka / AntamomkuH O.A.-
Kpacnosipck : Cubupckuii deaepanbubiii yauBepeutet, 2012. - 247 c. - ISBN 978-5-7638-
2511-4 - Texkctr : snektponsbii // DBC 'Koncynbrant crymenrta' : [caift]. - URL :
http://www.studentlibrary.ru/book/ISBN9785763825114.html (mara oOparieHus:
04.03.2020). - Pexxum pocTyrma : 1o MOAINUCKE.

2. I'macoypr ., OpenGL ES 3.0. PykoBoactBo pazpabotuuka / ['macoypr H., [Typaomo b. -
Mocksa : JIMK IIpecc, 2015. - 448 c. - ISBN 978-5-97060-256-0 - TekcrT : 351eKTpOHHBIH //
2bC 'Koncynbrant CTyJAEHTA' : [caiiT]. - URL
http://www.studentlibrary.ru/book/ISBN9785970602560.html (mara oOpareHus:
04.03.2020). - Pexxum foctymna : 1o MoAMKCKe.

3. TopH A., UckycctBo co3znanus cueHapueB B Unity / Topu A. - Mocksa : IMK Ilpecc,
2016. - 360 c. - ISBN 978-5-97060-381-9 - Tekct : snekrponHslii / 3bC 'KoHcynbTaHT
crynenta' : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN9785970603819.html
(mara obpamenust: 04.03.2020). - Pexxum 1ocTyma : 1Mo momucKe.

Hononnumenvuas aumepamypa:

1.Mapan, M. M. Ilporpammuas uHxkeHepus : yue6Hoe mocobue / M. M. Mapan. - CaHKT-
[TerepOypr : Jlanp, 2018. - 196 c. - ISBN 978-5-8114-3032-1. - Tekcr : anexTpoHHbli // JlaHb
. JJeKTpoHHO-OmbnuoreyHas cucrema. - URL: https://e.lanbook.com/book/106733 (marta
obpamenus: 04.03.2020). - Pexxum gocTyma: 1j1si aBTOpH3. TIOJIB30BaTEIeH.

2. Huxynun, E. A. KomnerorepHas rpaduka. OnTuueckas BU3yaiausanus : yueoHoe nocooue /
E. A. Huxynun. - Canxt-Ilerepoypr : Jlans, 2018. - 200 c. - ISBN 978-5-8114-3092-5. -
Tekcr : onexTpoHHblid // JlaHb : dneKTpoHHO-OMOMMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/108463 (mata oOpamenus: 04.03.2020). - Pexxum moctyma: ais
aBTOPHU3. MOJIH30BATENIECH.

3. CensnkuH, B. B. KomnbeiotepHoe 3penne. AHanu3 u 00paboTka n3o0pakeHul : yueOHoe
nocobue / B. B. Censukun. - Cankt-IletepOypr : Jlans, 2019. - 152 c. - ISBN 978-5-8114-
3368-1. - Tekcr : asnexkrtponHbiit // Jlanb : anekTpoHHO-OMONMMOTeuHas cuctema. - URL:
https://e.lanbook.com/book/113938 (nata oOpamenus: 04.03.2020). - Pexxum noctyma: s
aBropus. [lonp3oBaTenei.

Cnpasouno-oubauoepaghuueckue uz0anus

1. www.konsultant.ru DKOHOMHKO-TIpaBoBasi OnbnuoTexa
2. www.garant.ru/ WudopmanoHHO npaBoBO# mopTa



http://www.garant.ru/
http://www.konsultant.ru/

Humepnem-pecypcui:

www.biblioclub.ru
www.elibrary.ru
www.ebiblioteka.ru
WWW.znanium.com
www.lc.ru

MRS

OBbC «YHuBepcuterckast OMOIMOTeKa OHIANH»
Hayunas snexktpoHHas 6ubanoreka
YHuBepcanbHble 0a3bl TaHHBIX U3TaHUN
DneKTpOHHO-OMOIMOTEeYHas CUCTEMa «Znaniumy
Odunmanbuelii caitt komnanuu 1C;

4. KoHTpoJib U OlleHKa Pe3yJIbTAaTOB 0CBOCHHS JUCIUTIIIMHBI

KOHTpOJIb H OIEHKa pe3yJibTaTOB OCBOCHHA yqe6H0171 JUCHUIITIMHBI  OCYIICCTBIIACTCA
npenoaaBaTeyicM B IPOLECCE MPOBCACHUA NPAKTUUCCKHUX 33.H$ITHI>1, TCCTUPOBAHUA, a4 TAKIKC
BBIITOJTHCHUA OGy‘I&IOH.[I/IMI/ICSI HMHIVNBUYAJIbHBIX SaﬂaHI/Iﬁ — BBICTYILNICHHUC C IMMPC3CHTAIUAMMU.

HaumeHoBanue
KOMIIeTeHI U

PesynbTaThl 00y4yeHus
(ocBOEHHBbIE YMeHM S,
YCBOEHHbIE 3HAHWS)

®opMbI U METOABI
KOHTPOJISI ¥ OLIEeHKH
pe3yabTaToB 00y4eHusI

OK 5. Ucnonb3oBath
UH(POPMALIMOHHO-
KOMMYHHUKAIIMOHHBIC
TEXHOJIOTUU IS
COBEPILICHCTBOBAHHS
npodeccuoHaNbHOM
JeSITeITbHOCTH

YMmerTh:

—  HCIIOJh30BaTh U3yUYEHHBIE
MIPUKJIaHBIE IIPOrPaMMHEIE
CpEJ/ICTBa;

3HaTh:

- OCHOBHBIE TOHATHUS
aBTOMaTH3MPOBAHHOM
o0paboTkn  uWHpOpMAIH |
CTPYKTYPY IIK u
BBIUMCIIUTEILHBIX CUCTEM;

- OCHOBHBIE STanbl
pelieHuss 3axad C  MOMOUIbIO
IIK;

JlaGopaTopHbie 3aHATHS

- BUJIBI
aBTOMATHU3UPOBAHHBIX
MH(POPMALMOHHBIX TEXHOJIOTUH
[IK 3.1. Pa3zpabatsiBaTh YMerTs: CamocrosTenbHble padoThI
METOANYECKHE — HCII0JIb30BaTh
Martepuaisl (paboune U3y4YEHHbIE IIPUKJIaHBIE

MpOrpaMMBbl, yaeOHO-
TEMaTHUYECKUE TIIaHbI)
Ha OCHOBE MPUMEPHBIX
C yueTrom o0JacTu
JEeSITENIbHOCTH,
0CcOOeHHOCTEN
BO3pacTa, TPyMIbl 1
OTIENBEHBIX
3aHUMAIOIIIUXCS

MIpOrpaMMHBIE CPEJICTBA;

- HCIIOJIb30BaTh cpezicTBa
OIEPAIMOHHBIX CHUCTEM H CPEJ
TS obecrieueHus paboThI
BBEIYHMCIIATEILHON TEXHUKH.

3HaTh:

- BUJIbI
aBTOMaTU3UPOBAHHBIX
WH(POPMAITMOHHBIX TEXHOJIOTHI;,
- OCHOBHBIE JTarlbl

pelieHust 3a7ad ¢ TOMOIIBIO
IIK;

- METOABI W  CpEeICTBa
coopa, 00pabOTKH, XpaHCHWSI,

10



http://www.znanium.com/
http://www.ebiblioteka.ru/
http://www.biblioclub.ru/

nepeaayn u HAKOTUICHUS
nHpopmaIuu.

MIpOTpaMMHBIE METObI
IUTAHUPOBAHMSI W aHalu3a
MIPOBEJICHHBIX padoT

3HaTh:

- BU/IBI
ABTOMAaTH3MPOBAHHBIX
WH(GOPMAIMOHHBIX TEXHOJIOTHIA;
— OCHOBHBIE STarbl
pelieHrs 3agad ¢ TOMOIIBIO
1IK;

- METOABl W  CpeICTBa
coopa, 00pabOTKH, XpaHEHWS,
nepeaadn " HaKOTIJICHHUS
uH(pOpMaLUY.

MIPOTPaMMHBIE METOIBI
TUTAHUPOBAHMS M aHAJIH3a
IIPOBEJICHHBIX paboT

@DoH/| OLIEHOYHBIX CpeACTB IpeacTaBieH B [Ipunoxkennn 1 k paboueil mporpamme
y4eOHOM JUCIUTUINHBL.
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