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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuunnuua «TexHomoruu BUPTyadbHOM M JIONOJIHEHHOM pPEAJbHOCTU» BXOJIUT B
nporpamMmy OakajiaBpuata «YTpPaBJICHHUE HWHHOBAIUMSAMH B OTPACISX MPOMBIIUICHHOCTH» 10
HanpasieHuto 27.03.05 «uHoBatMka» W u3ydaercs B 7 cemectpe 4 Kypca. JducuuminHy
peanmu3yer Kadenpa MexaHuku 1 MpoOLECCOB yrnpaBieHus. JMCIUIINHA COCTOUT U3 9 pasnesioB U
24 TeMm U HampaBlieHA HA W3y4YeHHE (PyHIAMEHTaJbHBIX OCHOB IOCTPOCHUS CUCTEM BUPTYaIbHOMN
peanbHOCTH (Virtual reality, VR), mocTpoeHus cucrem IOMONHEHHOH peanbHOCTH (augmented
reality, AR), TMCTaHIIMOHHOTO yNPABJICHHS, YCTPOUCTB JJISI CHCTEM BUPTYAJIbHON U JTOTIOJTHEHHOM
pPEATbHOCTH, TEHEpaluu TPEXMEPHBIX MOJENeH W H300paKEHUH, COYETAaHUS PEATbHBIX U
UCKYCCTBEHHBIX H300pakKeHUI, MPUMEPOB MPHIOKEHUH CHUCTEM BUPTYaJlbHOW pEaNbHOCTH,
MPUMEPOB MPHIIOKEHUN CUCTEM JOMOJHEHHOW PEAbHOCTH, MCHXO(PU3NOIOTUYECKUX ACTIEKTOB
YelI0BEKO-MaIIMHHOrO HMHTepdelica B CHUCTEeMax BUPTYaJbHOW M JIOMNOJHEHHOW pealbHOCTH,
pa300p OCHOBHBIX METOJIOB PEIICHHUSI THIIOBBIX 33/1a4 U 3HAKOMCTBO C OOJIACTBIO WX MPUMEHEHUS
B IIpoheccnoHaNbHOM 1eATEIbHOCTH.

[lenpto OCBOCHHWS IUCIUIUIMHBI SBISETCS (OpPMHUpPOBAHHME (PYHIAMEHTAIBHBIX 3HAHWHA H
HAaBBIKOB MPHMEHEHHS METOJOB peIlIeHUs 3a/Jad, HEOOXOAMMBIX IS MpodeccHnoHaNbHOMI
NEeSTEIbHOCTH, TIOBBIIMICEHHE OOIIEro YPOBHS TPAMOTHOCTH CTYACHTOB IO TEXHOJOTHIM
BUPTYaJIbHOU U JOMOJHEHHOMN peaJbHOCTH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoeHne IUCHUIUTMHBI «TEXHOJOTMM BUPTYalbHOH M JONOJHCHHOW PEaTbHOCTHY
HampaBJIecHO Ha (opMHpoBaHWE Yy OOydYalONIMXCA CISAYIOMUX KOMICTCHIMHA (4acTH
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[I/IKEITO]J]:I JOCTHIKCHHUS KOMIIETCHIIMHU

Hugp Komnerenuus N
(B pamMKax JaHHOW JHCIUILIIHEI)

Croco0eH HCKaTh HYKHBIE
WCTOYHUKH HHPOPMALUH 1
JaHHbIE, BOCIIPHHUMATB,
AHAJIM3UPOBATH, 3AIIOMUHATE H
nepeaaBath HHHOPMAITHIO C
UCIIOJIb30BaHHEM LIU(PPOBBIX
CPEZCTB, a TAK)Ke C MOMOUIBIO
ANTOPUTMOB IIpH paboTe C
MOJY4EHHBIMU U3 Pa3IHYHBIX
MCTOYHHKOB JIAHHBIMU C L0
3¢ (EKTHBHOTO HCITOTB30BAHUS
NOJTyYeHHOH HH(POPMALHHK IS
penieHus 3a7a4; MpOBOANUTD
OLICHKY MH(pOpMaIHH, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKUE YMO3aKIIIOUeHHs Ha
OCHOBaHHH ITOCTYTAOIIHX
uH(pOopMAaIIUK U TAHHBIX

YK-12.1 OcymiecTBisieT MOUCK HYKHBIX HCTOYHUKOB HH(OpMAITIH
U TaHHBIX, BOCIIPUHUMAET, aHAIU3UPYET, 3a[IOMUHAET U IepelaeT
nH(opMaLHIoO ¢ UCIOIb30BAaHUEMIIU(PPOBBIX CPEJICTB, & TAKKE C
MOMOIIBIO AITOPUTMOB IIPU PAOOTE € MOTYIEHHBIMHU U3 Pa3IMIHBIX
HCTOYHUKOB JTAaHHBIMHC I1eJIBI0 3 PEKTUBHOTO NCTIOIb30BaHUS
MOTy4YeHHOHW MH(OPMALINH AJIsl PELISHUS 3a/ay;

VYK-12.2 TIpoBoauT OLeHKY HHPOPMALIUH, €€ TOCTOBEPHOCTD,
CTPOMUT JIOTHYECKHE YMO3AKIIOUEHHS HA OCHOBAaHUH MOCTYMAIOIIEH
nH(OpMaLUK 1 TaHHBIX;

YK-12

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

JucuumninHa « TexHOoNIoruu BUPTYyaIbHOM U JOTOJIHEHHON PealbHOCTHY OTHOCUTCS K YacTH,
dbopMupyeMoil ydacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHHH ONoka 1 «JlucuumianHabl (MOTyIN)»
00pa3zoBaTeNbHON MTPOTrPaMMBbI BBICIIIETO 00pa30BaHUSI.




B pamkax o0pa3oBaTeNbHOW MPOTpaMMBbl BBICIIETO OOpa30BaHUsI OOyYaronIuecs TakkKe
OCBauBaKOT Apyruc JUCHUITIIINHBI I/I/ niim IMPAaKTHUKHU, CHOC06CTBYIOH_II/IC JOCTUXKXECHUIO
3aIUIAaHUPOBAaHHBIX  PE3yJIbTATOB OCBOCHUS JHCHUIUIMHBI «TEXHOJIOTHH BUPTYaJTbHOH U
JIOTIOJTHEHHOM PEaTbHOCTH.

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrouux 00CmMuiceHuro
3aNIAHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHBL

IpeamecrByrommue ocaenyromue
HIngp Haumenosanue ancﬁnnﬂngJMonynu nncunnﬂniil/Moz[yﬂn
9 9
KoMuereniim NPaKTHKH* NPaKTHKH*

Crioco0eH HCKaTh HyKHBIC
WCTOYHUKH HHPOPMALIMH 1
JaHHbIE, BOCIIPHHIMATH,
aHaIN3UPOBATH, 3aIIOMHHATH
U repeaBaTh HHHOPMALUIO
C UCTIOIb30BAHHEM
IU(POBBIX CPEACTB, a TAKKE
C IOMOIIIBIO AITOPUTMOB

VYnpaBneHue HHHOBAIMOHHBIMHU
IpH paboTe ¢ MOIyICHHBIMA

MIPOCKTaMH;
U3 pa3INgHBIX HICTOYHUKOB
Lugpposvie mexnonozuu na
VK-12 JAHHBIMU C LENBIO s
npoussoocmee **;
3¢ PEKTHBHOTO

. | Ocnogul yugposoii skoHoMuKu**;
UCIIONB30BAHMS MOTyYCHHOM

UHGOPMALUH TS peLICHHS
3aaa4; IpOBOJAUTH OLUCHKY
undopmanum, ee
JOCTOBEPHOCTH, CTPOUTH
JIOTUYECKUe
YMO3aK/IIOUEHUS Ha
OCHOBAHUM MOCTYNAIOINUX
nHGOPMALUK U JaHHBIX

* - 3aIONHSIETCS B COOTBETCTBHU ¢ MaTpuIei komnereHmid 1 CYIT OIT BO
** - 3JIeKTHBHBIC JUCIUIUINHBI /IPAKTHKA




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI « T€XHOIOTHH BUPTYaTbHOU U JOMOJIHEHHOW PEATbHOCTHY COCTABIISCT «2)» 3a4CTHBIC CIUHUIIBI.
Tabauya 4.1. Buowvl yuebHol pabomvi no nepuooam 0C80eHUs 00pA308aMENbHOU NPOSPAMMbL 8biCULE20 00pA308aHUsL OISl OYHOU (HopMbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMec7T P(-bD)
Konumaxmmnas paboma, ax.u. 36 36
Jlexru (JIK) 18 18
JlabopaTopusie pabotsl (JIP) 0 0
[TpakTnyeckue/cemunapckue 3ansrus (C3) 18 18
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 36 36
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 72 72
3a4.e/l. 2 2

OOm1ast TPyA0EMKOCTh AUCIUILTUHBI « T€XHOIOTHH BUPTYAJIbHOW U IOTIOIHEHHON PEaIbHOCTHY COCTABIISCT «2» 3a4e€THBIC €INHUIIBI.
Tabnuya 4.2. Buowl yuebHOU pabomvl no nepuooam 0C80eHUs 00PA308AMENbHOU NPOSPAMMbL 8blCULE20 00PA308aHUL O 3A0UHOU hopMbl
00yueHusl.

Bupa yue6Hoii padoThI BCEIO, ak.u. CeMec7T PCED)

Konmaxmmnas paboma, ax.u. 12 12
Jlexnuu (JIK) 6 6
Jlaboparopusie pabotsl (JIP) 0 0
ITpaxTnyeckue/cemunapckue 3anatust (C3) 6 6
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 56 56
Koumponw (sx3amen/3auem c oyenkou), ax.u. 4 4
Oomasi Tpy10eMKOCTh T CIHUIIUHbI aK.4. 72 72

3a4.el. 2 2




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesia (TeMbl) yueOHoit
pa3neia AUCUMITHHBI «
padoThI
1.1 00630p cuctem BJIP. JIK, JIP
1.2 Hcropus pazsutus cuctem BJIP. JIK, JIP
[IpuHMne! nocTpoeHus =
o BianMoneiicTBre OIB30BATENA-IETI0BEKA U
CHUCTEM BUPTYaJIbHOM 1.3 JIK, JIP
Pasnen 1 . MOJIEJIN PEaTbHOCTH.
peanmsHOCTH (Virtual VIMITaI00 Oeh At BOSMO coea
. MUTAIHS OTI Wi, BO3MOYKHBIX JIGHBIMH
reality, VR) 1.4 I parui, p JIK, JIP
00BEKTaMH.
1.5 MMmepcuBHOE BOCTIPHUSITHE MOJICIIN PEATbHOCTH. JIK, JIP
21 TpéxmepHble MO OOBEKTOB, TPUMEHSIEMBIC IS TIK. TIP
) JIOTIOJTHEHHUS PEATbHBIX CIICH. ’
YcTaHOBIIEHHE COOTBETCTBUS PEabHOTO
2.2 IPOCTPAHCTBA IOJIL30BATENS C JaHHBIMU JIK, JIP
ITpuHnMne! nocTpoeHus .. o
N TpEXMEPHBIX MOJIeNeH.
CHCTEM JIOTIONTHEHHOH
Paznen 2 CrexxeHue 3a MOJN0KEHHEM MOJIb30BaTes 11
peansHOCTH (augmented
reality, AR) 23 oTIpeieNIeHHs ero TOUKH HabmoaeHus B peansHoM | JIK, JIP
Y MIPOCTPAHCTBE.
OtoOpaxeHne B peajJbHOM BPEMEHHU N300paKeHus
24 peabHBIX CLIEH B COYETAHUM C KOMIIBIOTEPHOU JIK, JIP
rpaduKoii, CTCHEPUPOBAHHOMW HA OCHOBE MOJEIIH.
HCTAaHITMOHHOE aTIuKH, ) (HEKTOPHI, KaHAIBI CBSI3U TSI CUCTEM
Pasgen 3 |/HCTAHL 3.1 a > 2P beKTOpEL, s JIK, JIP
yHIpaBJieHHE BHPTYaJIbHON pealbHOCTH.
4.1 T"onoBHOM gucmieii. JIK, JIP
Y CTpOHCTBO BBIBO/IA CTEPEOCKOTMICCKUX
42 P DPIBOAR CTEP JIK, JIP
H300pKCHHIA.
" 4.3 YcrpoticTBa BBOIa-BBIBOIa 3ByKOBOH mHpopMarmw. | JIK, JIP
YcTpoiicTBa I CUCTEM
N JaTumiky poCTpaHCTBEHHOTO MECTOTIOIOKEHUS
Pasnen 4 |BupTyansHOU U 4.4 . JIK, JIP
N yacTell Tera 4eJoBeKa MIIH HHCTPYMEHTOB.
JIOTIOTHEHHOW PeabHOCTH » -
YcTpoiicTBa BBOIA-BEIBOIA OCS3aTEIbHOM
4.5 JIK, JIP
nHpOpPMALIUH.
VYerpoiicTBa BBOa-BbIBOIa MHGOPMALMU O
4.6 P A Aa nspopma JIK, JIP
JIBIDKCHUH.
Bunel TpéxmepHbIx Moaeneld. Pennepunr —
" 5.1 CO3/[aHNe N300paKEHH HA OCHOBE MOJIENer JIK, JIP
I'enepanus TpéxMepHBIX
Pazgen 5 M . 00BLEKTOB.
Mojieneit 1 n300pakeHuH =
59 OmnpenerneHne MOBEpXHOCTEH MoJienH. Beruucnenue IK. TIP
) 3HAYEHHH ITUKCEJIOB (POPMUPYEMOT0 H300paKEHHUsL. ’
Coueranue peajgbHBIX U 6.1 TekcTtypHOE 0TOOpaKEHHE. JIK, JIP
Paznen 6 |MCKYyCCTBEHHBIX .
Y N 6.2 PenpepuHr Ha ocHOBE H300paKeHUH JIK, JIP
n300paKeHUI
IIpumeps! npunoKeHU M OcCMOTp apXUTEKTYPHBIX COOPYKEHUH.
Pazpnen 7 |cucrem BupTyanbHOU 7.1 MopaenupoBanue noa€éroB. THTepakTHBHAS JIK, JIP
peaTbHOCTH CETMEHTAINS AHATOMUYECKUX CTPYKTYP.
N CucTeMsl JOMOIHEHHON PeanbHOCTH,
[Mpumeps! npunoxxeHni .
N HCHONb3yeMoH B Xxupypruu. KoHTposb neuaTHbIx
Pazpnen 8 |cucrem ponosHEHHOM 8.1 o JIK, JIP
wiat. [IpoenupoBanne npuOOpHOH MaHeIH
peanbHOCTH
aBTOMOOWIISL Ha T0OOBOE CTEKJIO.
OOecrieueHre IMMEPCUBHOTO BOCTIPHSATHS
BUpPTyaJIbHOH cpenpl. HeobxoanmocTs
[Ncuxoduznonoruyeckue o . .
9.1 WHIUBUAYaIbHON HACTPOMKHU YCTPOUCTB U JIK, JIP
ACTIEKTHI YEJIOBEKO- . .
. IapaMeTpPOB CHCTEM BUPTYaJIbHOMN U JONOTHEHHOM
Paznen 9 |mammuHOTO MHTEpdETica B
N peaTbHOCTH.
CcHCTeMax BUPTYaJIbHOHN H =
. ITo6ounbIE 2P DEKTHI BO3IEHCTBUS CUCTEM
JIOTIOJTHEHHOW PeabHOCTH . 9
9.2 BUPTYaJIbHOW U JONOJHEHHON PEAIbHOCTU Ha JIK, JIP

YCJIOBCKA.

npaKmuquKue/ceMuHapcxue 3AHAMUAL.

* _ sanonHsercs Toibko no QUHOM popme obyuenns: JIK — nexyuu, JIP — nabopamopusie paomui; C3 —




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanero-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

Cneuunajau3upoBaHHoOe
yueOHoe/1adopaTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHSA
AUCIHUTLTAHBI
(mpu HEOOXOTUMOCTH)

Jlexumonnas

Ayautopust ISl IPOBEACHUS 3aHATHN
JICKIIMOHHOTO THIIa, OCHAIIICHHAS
KOMILIEKTOM CHEIMaTU3UPOBAHHON MeOenH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMHU
CpEICTBAMU MYJIbTUMEIHNA TPE3CHTAIIHIA.

JlaGopaTtopust

Aynuropust U1 IPOBEICHHS Ta00PaTOPHBIX
paboT, MHINBUAYAIBHBIX KOHCYJIbTALINH,
TEKYIIEr0 KOHTPOJIS U IIPOMEKYTOUHOM
aTTeCTAlllU, OCHAICHHAS KOMILICKTOM
CIIEIUATM3UPOBAHHON MeOen 1
000pyTIOBaHUEM.

CemuHapckas

AyauTopus 1Sl IPOBEICHUS 3aHATUN
CCMHUHAPCKOI'0 TUIla, TPYHIIOBLIX U
VHJIMBHU1yalIbHBIX KOHCYJIbTALNI, TEKYILETO
KOHTPOJIA U MPOMEKYTOYHOM aTTECTALUH,
OCHAILIEHHAs] KOMIUIEKTOM
CHeIUaIu3upOBAHHON MeOen U
TEXHUYECKUMH CPEICTBAMHU MYJIbTUMEANA
IIPE3EHTALNMN.

Jns
CaMOCTOSITEIbHON
paboTsl

AyIuTOopHus JUI CaMOCTOSITENIbHONW paboThI
oOydJaronuxcs (MOXKET UCTIOIb30BaThCS NS
MIPOBE/ICHUS] CEMUHAPCKUX 3aHATUH U
KOHCYJIBTAINi ), OCHAIIEHHAS KOMIIEKTOM
CreLUaIn3UpOBaHHON Mebenu 1
KoMnbroTepami ¢ goctynoM B SUOC.

* - ayANTOpUS YISl CaMOCTOsTEIbHON padoThl oOy4atomuxcs ykassiBaercsi OBSA3ATEJBHO!

7. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI

Ocnoenas numepamypa:
1. Cmomun A.A., Xnanos JI./1., [loremun 1.C., Mexxennn A.B., borateiper B.A.
CucTeMbl BUPTYaIbHOM, JONOJHEHHOM U CMEIIAHHOM peabHOCTH YuebHoe nocodue. — CaHKT-
[TetepOypr: Yuusepcuter U'TMO. 2018 . — 59 c.

2. Azuma, Ronald T. A Survey of Augmented Reality. Presence: Teleoperators and
Virtual Environments 6, 4 (August 1997), pp. 355 - 385.
Jononnumenvhasn numepamypa:

1. CyBopos K. A. Cuctemsl BUpPTyalIbHON peaabHOCTH U X npuMenenue //T-Comm-
Tenekommynukanuu u Tparcriopt. —2013. — Ne. 9.

2. E. C. CutHukoBa, T. A. KyreneBa. BupryasibHast 1 TONOJIHEHHAsI pEaIbHOCTD:
COOTHOIIIEHUE MOHATHUH, Sociology. — 2018, c. 298-302.

3. Burep U. BupTtyanbHas peaibHOCTb B IPOMBIIIIEHHOCTH. — 2016. — Ne5 (65). —
CONTROL ENGINEERING POCCHA, c. 68-71.




Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepremy»:
1. ObC PYIH u croponnue ObC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHHH 3aKIJIFOYCHHBIX JIOTOBOPOB
- DnekTponHo-6ubmnoreunas cucrema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcurerckas Ondnuorexa onnan» http://www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- OBC «KoncynbranT cryaenra» www.studentlibrary.ru
- OBC «Tpouukuit MOCT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Snnekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanasix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 0isi CAMOCMOAMENbHOU pabomuvl 0OYUAOWUXCSL NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc nekuuii mo pucuuruinae « TeXHOIOTHH BUPTYAJIbHOM U JIOTIOJTHEHHON
peaTbHOCTHY.

* - BCe y4eOHO-METOJUYCCKHE MATEePHAIIBI ISl CAMOCTOSITEIIEHON pa0OThl 00YYarOIIIXCs
pa3MeIIalTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOPsiAKoM Ha cTpanulle aucuuruinasl B TYUC!

8. OLIEHOYHBIE MATEPHUAJIbI U BAJLVIbHO-PEUTUHI OBAS CUCTEMA
OIEHUBAHUSA VYPOBHA C®OPMHUPOBAHHOCTH KOMIIETEHIIUM 11O
JUCIHUIIVIMHE

OneHouHble MaTepuanbl U OaUIbHO-pEHTHHIOBas cUcTeMa® OLEHUBAHUS YPOBHS
c(OpMHUPOBAHHOCTH KOMIETEHIMH (YaCTH KOMIIETEHLIMH) MO UTOraM OCBOEHUS JTHUCLUILUIMHBI
«TexHonoruu BHUPTYaJlbHOW W JONOJIHEHHOW pealbHOCTH» IpeAcTaBieHbl B lIpuioxeHun x
HacTosueil Paboueli mporpaMmMe AUCHUTIIINHBL.

* - OM u bPC dopmupyrotcst Ha ocHOBaHUH TpeOOBaHUI COOTBETCTBYIOIIETO
JIOKaJIbHOT0 HOpMaTuBHOro akra PY JTH.
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3aBenyromuii kadeapoit HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJD OII BO:
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JloeHT EBrenneBnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.



