MpunoxeHue 1.3

TexHuueckas crneyuduKaLms Ha NPOrpamMMHoe 06GecrievyeHre ¢ TEXHONO0T el BUPTyanbHOM
peanbHOCTU «[M0XapPHO-TEXHUYECKUA MUHUMYM>»

(ot 3)

OCHOBHble y4ebHble MOAYAU MpOrpaMMHOro obecrneyeHws: [elcTBUA Npu TyWeHUW TBEPAbIX FOPHOYUX
BewlecTs; [leicTBMA  mpuW  TyWeHWM 3neKTpoobopypoBaHus;  [elcTBuA  nNpu  TyWeHWW Tropoyux u
nerkosocnnameHsawwmxcs xupkocteir  (MK/BX); [LeiicTBus npu  TylWeHUM roprumx rasos, [paeuna
MCNONb30BaHUA MNOXAaPHbIX KpaHOoB, [eiicTBMA MNpu noxape, ecnu nyTW 3Bakyauuu 3afbiMieHbl, [eiAcTBus npu
3BaKyaLnn 13 3aAbIMIEHHbIX NOMeLLeHNIA.

PyHKUMOHANbHbIE  XapaKTepucTUKM  nporpaMMHoro  obecnevenmsa:  lporpaMmMHoe  obecrnevyeHue
obecneynBaeT: peasMCTUYHOe OTO6GpaxeHWe BUPTYanbHOW Cpedbl C MCMOMb30BaHMEM BblCOKOKAaYeCTBeHHbIX 30-
mMofenei ¥ TEKCTYp; MOAEeNMPOBaHWE PasfMYHbIX MOXapHbIX CUTyauuii; WHTepaKTUBHOe B3auMojeicTeme
nofib3oBateNsi C BUPTyalbHbIMW 06bEKTaMM; BbIMOMHEHWE MPaKTUYECKUX LelCTBMIA B TPEXMEPHOM MPOCTPaHCTBE;
BO3MOXHOCTb MHOTOKPAaTHOr0 MOBTOPEHWS Y4YebOHbIX YNPaxKHeHWiA; agantayuio nporpammbl Ans nosib3oBaTesnei ¢
pasnnyHbIM YpOBHEM MOAFOTOBKM. O6ecneunmBaeT NepemMeLleHne Mob30BaTeNs B BUPTYaNbHOW Cpefe nocpeAcTBOM
MexaHu3ma TenenopTtauuu (Teiepoit Movement), mcknvawLwero Heo6Xo04MMOCTb HENPEPbIBHOTO (DU3NYECKOro
nepemMeLL,eHns B peasibHOM NpocTpaHcTee. Monb30BaTe/lb AO/HKEH UMETb BO3SMOXHOCTb BbI6GMPaTh AOCTYMHbIE TOUKM
nepeMeLL,eHns B BUPTYanbHON CLeHe C Mcnonb3oBaHneM VR-KOHTponinepoB. MNporpaMMHoe obecneyeHne JOMKHO
obecneuymBaTtb BUPTYa/lbHYIO /10KaLMIO MNpOBeAeHUs Y4yebHbIX CLeHapueB B BUAE MNPOMBbILLNEHHOrO aHrapa
(NomMeleHns aHrapHoOro TMna) C peasMCTUYHOW TPeXMepPHOW BM3yanu3aunell 31eMeHTOB 06bekTa, 060pyf0BaHuS,
CPeACTB MOXapoTYLEeHUs, NyTei 3BaKyauun 1 30H BOZHUKHOBEHMS noxapa. [MporpamMmHoe obecrneyeHne AOMKHO
UMEeTb MHTYWTUBHO MOHATHBIA NONb30BaTENbCKUI MHTepdeic n cuctemy ynpaeneHus, obecneumsarowme ygobHoe
B3aMMOJeiiCTBMe NOMb30BaTeNs C BUPTyanbHOW cpefoii. OCHOBHblE (DYHKLMM NMPOrpaMMbl, HaBUraLus, BbINOHEHNE
y4ebHbIX 3afaHunii U B3aMMOLENCTBME C BUPTYanbHbIMU 06bEKTAMWU LOMKHbI OblTb MOHATHLI MOMb30BaTeNnto 6e3s
Heo6X0ANMOCTU [LANTENbHOT0 NpeABapuTensHOro obydeHus. lMporpamMma Ao/XHa o6ecneynsaTb BU3yaslbHble U
roN0COBble NOACKA3KN NpU NPOXOXAEHUN YyUYebHbIX CLieHapueB.

B coctaB nporpamMmHOro obecneyeHus [OSKEH BXOAUTb WHTEPaKTUBHbLIA TONOCOBOA BUPTyanbHbI
MOMOLLHMK, [OCTYMNHbIA NONb30BATENO BO BPEMSA BbIMOMHEHNA YUeOHbIX 3afaHWiA.

MporpaMMHbI  KOMMNEKC [AO/MKEH Y4YuTblBaTb Tpeb6OBaHMS CRefylWwnUX HOPMATUBHbLIX [OKYMEHTOB
Pecny6nmkn KasaxctaH: 3akoH Pecnyb6nukn KasaxctaH «O rpaxpgaHCKOW 3awute»; TeXHWYECKUiA pernameHT
Pecny6nukn KasaxctaH «O6Lme TpeboBaHMsA K NOXapHO 6e30NacHOCTU», YTBEPXAEHHbIA Npnkasom MuHKUCTpa no
ypesBblyaiiHbIM cuTyauusam Pecny6nnku KasaxctaH oT 17 aBrycta 2021 roga Ne405; Mpasuna 06yyeHuns paboTHUKOB
opraHusaumii 1 HaceneHMs MepaM MOXAapHOK 6e30MacHOCTM U TpeboBaHWA K COAEPXKaHUI0 y4ebHbIX Mporpamm no
06y4YeHMI0 Mepam MOoXapHOoi 6e30MacHOCTU, YTBEPXAEHHble MPUKAa30M YMNOAHOMOYEHHOro opraHa Pecny6aunku
KasaxcTaH; MpaBuna noxapHoi 6esonacHocTy Pecny6nukn KasaxcTaH.

MporpammHoe obecneyeHne [JOMKHO 6blTb NpPeAoCTaBfNeHO: C 6eCcCPOYHO NMLUEeH3neR; ¢ ouumanbHbIMU
[LOKYMeHTamy 0T NMpOu3BOAMTENS, NOATBEPXAAIOWMMMN NerMTUMHOCTb MPOrPaMMHOro 06ecneyveHunsn; co CCbiNKOW Ha
ouLmanbHbIA cailT NPOM3BOANTENS ANA MPOBEPKM NOAJMHHOCTU NPOrpaMmMHOro NPoAyKTa.

Tpe6oBaHWA K TeXHMYECKOMY COMPOBOXAeHWIO: [locTaBwmnk o06ecrneynmBaeT YCTAaHOBKY W HaCTPONKY
nMporpamMmMHoOro obecneuveHus; obyyeHme nonb3oBaTeneil pabote ¢ NPOrpaMMHbIM KOMMNEKCOM; KOHCY/bTaLNOHHYO
NOALEPXKY; YCTpaHeHWe TeXHWYEeCKUX HeucrnpaBHOCTE; CONPOBOXAEHMEe Mo/b30BaTeneii; TEeXHWYECKYyHo
NOAAEPXKKY B TeyeHne 12 MecsueB ¢ MOMeHTa NOCTaBKMU.

KomnnekT fOKYMeHTaunu: pyKoBOACTBO MO/Mb30BaTeNs No yCTaHOBKe W aKcnayaTauuw; onucaHue QyHKUWiA
M BO3MOXHOCTE MNPOrpaMMHOro o6ecneyeHns; WMHCTPyKUuM no pabote ¢ VR-cucTemoid; BUAEOYPOKM MO
MCNONb30BAHMIO NPOrPamMMHOro obecneyeHus.

O6opyfoBaHNIO BUPTYanbHON peanbHOCTM B KOMMIEKTE CO CAefylLWWMU XapakTepucTukamu: Tun
060pyA0OBaHMSA: aBTOHOMHas rapHUTypa BUPTyanbHON peanbHocTu (VR-wnem); mogens: Meta Quest 3S - 1 wrT.;
(o6bem BcTpoeHHON namaTn: 128 I'b; npoueccop: Qualcomm Snapdragon XR2 Gen 2; onepaTuBHasa namsatb: 8 I'b;
aucnneit: LCD, paspeweHne 1832 x 1920 nukcenein Ha KaAblil rnas; yactota 06HOBNeHNA 3KpaHa: o 120 My; yron
o63opa: okono 96° noO ropuM3oHTanu; CUCTEMa OTC/EXMBaHWA MONOXKEHUS: 6 cTeneHeid cBobogbl (6DoF);
OTCNeXWUBaHWe LBUXEHWI: BCTPOEHHbIe KaMepbl ¢ TexHonormei Inside-Out Tracking; KOHTponnepbl ynpasneHus: 2
6ecnpoBogHbIX VR-KOHTpOn/epa; ayAuvocucTemMa: BCTPOEHHble MPOCTPAHCTBEHHbIE AWHAMWUKM U NOAAepXKa
NOAKNHYEHNS HayLHUKOB; nogkntodeHune: Wi-Fi 6, Bluetooth; pasbembl: USB Type-C; nuTaHue: BCTPOEHHbIN
aKKyMynsTop; BpemMs aBTOHOMHOW paboTbl: Ao 2,5 yacoB (B 3aBMCMMOCTM OT peXuma MUCMnob30BaHUA);
COBMECTMMOCTb: MoAgepxkKa VR-MpUNoXKeHNn n MHTepakTUBHbIX 06pa3oBaTe/ibHbIX CLiEHapneB.

KomnnekTaumsa noctaBku: MNMporpaMmHoe obecrneyeHne ¢ TEXHONOMUel BUPTYaNbHOW peasbHOCTM «10XapHO-

TEXHUYECKNI I MUHUMYM» (6eccpoyHas nuueH3uns); FapHUTypa BMpTyanbHOl peanbHocT Meta Quest 3S, 128 b - 1
WwT. - 1wr.



MoTeHUManbHble MOCTaBLMKM 006s3aHbl MPEAOCTaBUTbL Ha OYMaXHOM HocuTene B nojgpasfeneHue mno
opraHu3aumMy 3akyna YHuBepcuTeTa BCe HEOOXOAMMble [JOKYMEHTbI, MOATBEPXAAIOLWME UX NPaBO U BO3MOXHOCTb
0Ka3aHWA COOTBETCTBYHOLLMX YCNYT M paboT, B TOM Yncne (HO He OrpaHNYNBAACh):

- HOTapmanbHO 3acBUAETeNbCTBOBAHHbIE WAN 3aBepeHHble MNeyaTbld KOMWW CBUAETENbCTB/ANLEH3NI W
OPYTUX paspewmnTesibHbIX [OKYMEHTOB, MpPeAYyCMOTPEHHbIX [eACTBYILWMM 3aKOHOLATeNbCTBOM Pecnyb6anku
KasaxctaH ans Buga ycnyr v pabot, nnaHupyembix K 3akyny;

- HOTapuanbHO WM 3aBEPEeHHble MeyaTblo 3aCBUAETENbCTBOBAHHbLIE KOMUU OMUUMANBHBIX [OKYMEHTOB,
noATBepXJaroline  Keanuukauuio  MNepcoHana MOTEHUMaNbHOro  MocTaslinMKa  (AUMNJOMbI O  HalUyum
COOTBETCTBYIOWEro wumm Tpebyemoro o6pa3oBaHus, CepTU(MKaTbl, CBUAETENbCTBA O MPOXOXAEHUN 00y4YeHUs wu
MOBbIWEHNUA KBanupuKauuu, y40CTOBEPEHUSA U T.4.);

- KONUW [OKYMEHTOB 3aBepeHHble MeyaTbio, CBUAETENLCTBYOWWUX W NOATBEPXKAANOLWMX OMbIT
NOTEHLMANBHOIO MOCTAaBLIMKA B OKa3aHWM 3aKynaemblX ycnyr v pabot (Konuu JorosopoB, AKTOB BbIMOJIHEHHbIX
paboT), 3aBepeHHble NeyaTbio M NOANUCLI0 NEPBOr0 PYKOBOAUTENA NOTEHLMANBHOMO NOCTaBLMKa;

- MepBblii 3K3EMNAAP CNpaBkW 06 OTCYTCTBUM 3af0/KEHHOCTM MNOTEHUMaNbHOro NOCTaBLMKa nepeg
opraHaMy rocyapCTBEHHbIX OX0A0B N0 Hanoram v Apyrum o6sa3aTeflbHbIM NiaTexxam B 61H0[XKeT;

- AOKYMEHTbI, 3aBEpPeHHbIE MeyaTbio U MOAMNUCLI0 NEepBOro PyKOBOAMTENA MOTEHLManbHOro MnocTaslyuKa,
noATeepXAatolwMe 6anaHcoBble akTWBblI MOTEHLMANBHOrO MOCTaBLMKA, [AaTUPOBaHHbIE He Mo3f4Hee [aThl
HanpaB/eHNs COOTBETCTBYIOLL el 3aABKN AN y4acTUsA B KOHKYPCE;

- KOMWW [OKYMEHTOB, 3aBepeHHble MeyaTblo W MOANUCLI0O MepBOro PYKOBOAUTENS MOTEHLMANBHOTO
nocTaBlMKa, MOATBEPXJalOWMe Hanuume y noTeT ANt/ MaucTaBUimKka COOTBETCTBYHOLWEW MaTepuanbHo-
TeXHN4ecKoi 6a3bl (MTPOM3BOACTBEHHbIE NOM el e A LU ALl AP A~ , naowagkn, 060pyaoBaHne 1 T.4.).

MpeacepaTtens NpasieHNa - pekTop PaxmeTtynnunHa C.K.

YneH npaBneHunsa- NpopeKTop
no HaykKe ¥ MHHOBAaLMAM KoHypb6aesa X.T.

PykosoanTenb TeMbl KoxaxmeTtoB E.A.

YCNOBWA ONMJIATbLI M TMTOCTABKN

CtoumocTb ykasaHa ¢ HAC Ha ycnosusix DDP (c gocTaBKOi A0 NMOKynaTens u BKAOYaeT B Ce6S BCe BO3MOXHbIe
nnatexu, Hanoru v NOWNuHLI) r. YcTb-KameHoropck, yn. Cepukbaesa, 19.
Ycnosus onnatbl: Mo akTy NocTaBKu.

Cpok noctaBku: He 6onee 90 KaneHaapHbIX AHel ¢ MOMeHTa noAnucaHus 4orosopa
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