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BeepneHune

HacToawwmin ctaHgapT onpegensetr mMoAenb NpefctaBfieHns ansa u3nyeckux CEHCOPOB, KOTopble 6y-
OyT NCNoNb30BaThCsl B cpepe TPEXMEPHbIX TEXHOJIOTUIA 1 TEXHOMNOMWI CMELLaHHOM peanbHoCTU. HacTosiwuii
CTaHAapT onucbiBaeT TPEXMEPHOE MOAENMPOBaHUE, PEHAEPVIHT, IMY/IALUI0 U MHTepdielicbl hn3NUYECKNX CEH-
copoB. B HacTosWweM cTaHAapTe Takke U310XeH Habop NPUHLMNOB, KOHLENUUN N PYHKLNOHA/IbHbIE BO3MOX-
HOCTV (PM3MNUYECKMX CEHCOPOB, KOTOpPbIE MOMYT MPUMEHSITLCSA KO BCEMY CMEKTPY CTaHAapTOB, ONpefessatoLmX
CMeLlaHHY TPeXMEpPHYH peasibHOCTb. HacTosawmii cTaHAapT BKOYAET B Ce0S1 CefyoLyo MHhopMaLuio:

- TEepMUHbI 1 onpegeneHns gns uHTepelicoB CEHCOPOB;

- TpeboBaHusA 1 06/1aCTb NPUMEHEHNS;

- MoAefb npeacTaB/ieHNst (PU3NYECKNX CEHCOPOB, KOTOPbIE MOTYT MCNob3oBaTbes B 30-cLeHax;

- 30-mogenupoBaHne, peHaepuHr 1 amynauua gmsnyecknx ceHcopos B 30-cLeHax;

- npegctaBneHne atpndyToB uanyecknx ceHcopos B 30-cueHax;

- npefcTaBfeHne NOToKa AaHHbIX BBOAA/BbIBOAA (PM3NYECKMX CEHCOPOB B 30-CLeHaXx;

- MpeAcTaBfieHne MHTepdencos A48 ynpasaeHns ouanyecknmmn ceHcopamu B 30-cueHax;

- (DYHKUMOHANbHbIE BO3MOXHOCTU M 6a30Bble KOMMOHEHTHI;

- COOTBEeTCTBYIOLIME hU3NYECKME CBOWCTBA CEHCOPA;

- MHTepdenchbl BUPTYasIbHOrO 1 peanbHOro Mupa;

- CLeHapun Mcnosib3oBaHus.

LlensiMn HacTosilero ctaHgapTa sIB/SOTCA:

- npegocTaB/ieHVe 3TaNoHHON MOAeNnu AN NPUIOXKEHUI CMeLLaHHO! TPeXMEePHON peanbHOCTU Ha oc-
HOBe (pM3NUECKUX CEHCOPOB;

- OCyLLeCTB/IEHUE ynpaBneHns (OU3NYECKMMU CEHCOPaMMK U KOHTPO/Ib UX (OU3NYECKUX CBOMCTB B TPEX-
MEpPHbIX cpefax CMeLlaHHOl peasibHOCTY;

- npepocTaB/ieHne B3anMo3aMeHAeMON NHhopMaLnoHHOM Mogenn, Heo6Xxo4MMon A1t 0bMeHa AaHHbI-
MU MeXAY MPUIOXKEHUSIMU CMELLAaHHON peaslbHOCTM Ha OCHOBE CEHCOPOB U AN1S1 UX XPaHEHWS;

- obecneyeHve NOAAEPXKKMA NOMb30BATENLCKMX MHTEPhEiCOB B TPEXMEPHBLIX MMpaxX CMELIaHHON peasb-
HOCTY;

- obecneyeHve MOAAEPXKKN MHTepdencoB (IM3MUYECKMX CEHCOPOB B TPEXMEPHbLIX MUpax CMeLIaHHOW
peanbHOCTH.
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

NHdopMaLOHHbIe TEXHOIOTUN

KOMMbIOTEPHAS TPA®UKA, OBPABOTKA U30OBPAXEHWI 1 MPEACTABNEHUE AAHHbBIX
OB OKPY)XAIOLEW CPEJAE

MpeacTaBneHne CEHCOPOB B CMELIAHHOM M AOMNO/IHEHHOW peanbHOCTU

Information technology.
Computer graphics, image processing and environmental representation.
Sensor representation in mixed and augmented reality

Oata BBegeHnsa — 2024—01—30

1 O6n1acTb NpUMeHeHns

HacTtoawmii ctaHgapT onpefensieT CTPYKTYPY M MHCDOPMAaLMOHHYO 3TaNlOHHY0 MoAenb ANns npeacras-
JIEHUs1 TPEXMEPHbIX MUPOB CMELLAHHOI peanbHOCTU Ha OCHOBE CEHCOPOB. B HacTosiem cTaHgapTe usnara-
I0TCS KOHLenuuu, HopMauuoHHas MoAaesb, apxXMTekTypa, yHKUUM CUCTEM U CNOCOGbI MHTerpauum BUpTY-
a/IbHbIX TPEXMEPHbIX MUPOB U PU3NYECKMX CEHCOPOB A8 CO34aHUA NPUNOXEHUA CMeLlaHHOW peasibHOCTH
C WHTepgoelicamm PM3NYECKMX CEHCOPOB. Hactosawmii ctaHgapT Takke onpegensetr gopmar obmeHa, He-
06X0AMMbI AN 06MeHa JaHHbIMU Mexay NPUIOKEHUSMW CMeLlaHHOW peasibHOCTU Ha OCHOBe (hr3nYeckux
CEHCOPOB 1 ANS UX XpaHEHUSI.

HacTosilwuniA ctaHgapT onvcbiBaeT cneaylowme pyHKLMOHAIbHbIE BO3MOXHOCTU:

- npepactasneHne Pusnyecknx ceHcopos B 3P-cueHax;

- onpegeneHne U3NYECKNX CEHCOPOB B 3P-cLeHax;

- npeacTaBieHne yHKLMOHA/IbHbIX BO3MOXHOCTEN KaxAoro omsnyeckoro ceHcopa B 3P-cueHax;

- npeacTasneHne u3nYecKNX CBOMCTB Kaxaoro hnsnyeckoro ceHcopa B 3P-cLeHax;

- ynpaBnieHne usnyeckmmy ceHcopamu B 3P-cueHax;

- NMHTepdielic ¢ nHhopmaymein o Pr3nyecknx ceHcopax B 3P-cueHax.

HacToswwnidi ctaHgapT onpegenseT 3TaNoHHY MOAE b AN NPUIOXEHW CMeLlaHHOW peanbHOCTU Ha 0C-
HOBe (hU3NYECKMX CEHCOPOB AN NpeAcTaB/ieHns n obMeHa (PyHKUMAMU M3nNYecKnx ceHcopoB B 3P-cLeHax.
HacTosilwuniA cTaHAapT He ONUCbIBAeT KOHKpeTHble chnsnyeckne uHtepdeiicsl, HeobxoanMble 415t ynpaBieHus
PU3NYECKMMN YCTPOICTBaAMU, a CKOpee AaeT onpefeneHne o6wwmnx yHKLMOHaNbHbIX MHTEPdIENCcoB, KOTopble
MOryT B3aMMO3aMeHSEMO UCMOb30BaTbCA MeXAy NPUIOKEHUSMN.

HacTosilwuniA cTaHAapT He COAEPXUT ONUCaHNS peasim3auny KOHKPETHbIX NPUI0XEHWA C MOMOLLbI0 onpe-
JeneHHbIX (hU3NYECKNX CEHCOPHbIX YCTPOWCTB. HacTosAWMiA cTaHAapT He ONUCbIBAET reHepupyemMyto KOMMbio-
Tepamu MHGOPMAaLMI0 CEHCOPOB C MCMNO/Ib30BAHUEM KOMMbLIOTEPHbLIX YCTPOWCTB BBOAA/BbIBOAA, TakUX Kak
Mbilb UM knaBmatypa. CeHCOopbl B KOHTEKCTE HACTOSLLEro AOKyMeHTa NpeacTaBnsioT coboi cumauveckue
CEHCOpHbIe YCTPOICTBA B peasibHOM Mupe.

2 HopMaTuBHbIE CCbIMKU

B HacTodLWeM cTaH4apTe HOPMaTUBHbIE CCbIJIKM OTCYTCTBYIOT.

M3gaHne opuuynanbHoe
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3 TepMuHbI N onpeaeneHvs

B HacTosiem cTaHAapTe NpUMEHEHbI creayloLlmne TepMUHbI C COOTBETCTBYHOLLUMMW ONpeaeneHnsMu.

MCO n M3K BefyT TepMUHOMOrMYeckMe 6a3sbl AaHHbIX A1 UCNONb30BaHWA B cTaHAapTax no cnepyo-
LWMM agpecam:

- nnatgopma oHnaiH-npocmoTpa NCO: gocTtynHa no agpecy https://www.iso.org/obp;

- Qnektponeaua M3K: goctynHa no agpecy http://www.electropedia.org/.

3.1 3n-06bekT (3D object): Habop BeplwunH B 30-NpOCTpPaHCTBE, COEANHEHHbLIX NOCPEACTBOM pas/iny-
HbIX TEOMETPUYECKNX 06BEKTOB, TaAKUX KaK TPEYro/IbHUKK, INHWUKN, KPUBbIE NOBEPXHOCTM U T. 4.

3.2 gonosiHeHHasa peanbHOCTb; AR (augmented reality, AR): VIHTepakTuBHOE BOCNpuaTME cpefpl pe-
asibHOro Mupa, Npu KOTOPOM OOBLEKTbI, HaxoAslmMecs B peasibHOM Mupe, AOMNOHAKTCA CO34aHHON KOMIMbIO-
Tepom MepuenTUBHOI MHAopMaLmeii.

3.3 ceHcop kamepbl (camera sensor): CeHcop (3.26), KOTOpbIi 06HapyXmnBaeT 1 NnpeobpasyeTt onTuye-
CKOe N306paXKeHve B 3NIEKTPOHHbIA CUrHa.

3.4 cuctema BugeoHabntoaeHusn; CCTV (closed-circuit television, CCTV): Cuctema BugeoHabnoge-
HKA, KOTOpas MCNoNb3yeT BUAeoKaMepbl A48 nepefayn curHana Ha onpegenieHHbli Habop MOHUTOPOB B ApY-
rom mecre.

3.5 xumunueckuin ceHcop (chemical sensor): CeHcop (3.26), KOTOpbIA MOXEeT aHa/M3MpoBaTb U NPeao-
CTaBNATb MHOPMALMI0O O XMMUYECKOM COCTaBe cpefbl, B KOTOPO OH HaxoAuTCs, TO eCTb O XWUAKUX WK
rasoBbIx cpejax.

3.6 anlekTpunyecknii ceHcop (electric sensor): CeHcop (3.26), KOTOpbIli UccneayeT U3MEHeHNe 3NeKTpu-
YeCKUX WM MarHuUTHbIX CUTHa0B B 3aBUCMMOCTW OT COCTOSIHUSA cpefpl.

3.7 ceHcop cpegbl (environment sensor): CeHcop (3.26), KOTOPbI OTCNEXMBAET OTHOCUTENbHYHO Br1aX-
HOCTb, OCBELLEHHOCTb, AaB/IeHWe N TemnepaTypy.

3.8 ceHcop pacxoga (flow sensor): CeHcop (3.26) ansa onpegeneHnss CKOPOCTU NOTOKA XWUAKOCTH.

3.9 ceHcop cunbl (force sensor): CeHcop (3.26) pe3uctopa A5 onpeaeneHns cusbl, 3Ha4eHme conpo-
TUBNEHNSA KOTOPOr0 M3MEHSAETCS NpU NPUAIOXKEHUN CUSbI UN AaBfeHUs.

3.10 rnobanbHas HaBuUraymoHHas cnyTHMkoBas cuctema; GNSS (globally navigation satellite system,
GNSS): CnyTHMKOBas HaBWrauvoHHas cucTema C rnobanbHbIM MOKPbITUEM.

3.11 cTaTMCTUYECKN YHUKaNbHbIN naeHTudunkatop; GUID (globally unique identifier, GUID): YHukanb-
HbI NOEHTUUKALNOHHBIA HOMEp, UCNONb3yEMbIA B KauecTBe MaeHTUMkaTopa B KOMMNbIOTEPHbLIX CUCTEMAX.

3.12 ceHcop ocBeueHHocTn (light sensor): ®oToceHcop, KOTOpbI 0GHapyXMBaeT KOMMYECTBEHHbIE
N3MEHEeHNs1 CBETOBOrO curHana.

3.13 cmewaHHaa u gonosiHeHHasa peasibHOCTb; MAR (mixed and augmented reality, MAR): O6beaun-
HeHve peasibHOro M BUPTYaslbHOr0 MUPOB, BK/IOYAsA CMELLaHHY peasibHOCTb (3.14) 1 AONOMIHEHHYO peasb-
HocTb (3.2).

3.14 cmewaHHasa peasibHOCTb; MR (mixed reality, MR): O6beguHeHne peasibHOro M BUPTyaslbHOro
MMWPOB AN151 CO3[aHUSA HOBbIX Cpef, B KOTOPbIX (OM3nNYeCcKne U UCKYCCTBEHHO CO3JaHHble 06BbEKTbI CYLLECTBYOT
COBMECTHO 1 B3avMOAENCTBYIOT APYr C APYTOM.

3.15 cuctema Ha OCHOBe cMellaHHOM peasibHocTu (mixed reality system): Cuctema, Kotopasi cnoco6-
Ha obpabaTbiBaTb NPUIOXKEHNSA CMELLAHHOW peanbHOCcTU (3.14) ¢ noaaepXkoi yHKUMIA ynpaBfieHus, Takmx
Kak uyTeHue, 3anucb, MMNOPT, SKCNOPT, M3MEHEHNEe, OTOBpaxeHme 1 T. 4.

3.16 ceHcop aBwmxeHUsa (movement sensor): CeHcop AN 06Hapy>XeHUs U3MEHEHUS MOJSIOKEHUSA 06b-
eKTa OTHOCUTESNIbHO OKpYXXalollei cpefbl N U3MEHEHUA OKpYXaloLlei cpedbl OTHOCUMTEIbHO 06beKTa.

3.17 ceHcop copepXaHus Kucsopoga (oxygen sensor): D1eKTpOHHOe YCTPOICTBO, n3MepsioLee ypo-
BEeHb cofepxaHusi kucnopoga (02) B aHanM3npyemoii ra3oBoii Unv Xuakon cpege.

3.18 ceHcop ob6HapyxeHus 4dactuy (particle sensor): CeHcop AN 06HapYXeHusi, OTCNEeXMBaHMWS
n (M) ngeHTUnKaLm BbICOKOIHEPreTUYEeCKMX YacTul,.

3.19 dm3unueckoe ycTpoiicTBo (physical device): PeanbHoe ycTpoiicTBO, coaepxallee ceHcop (3.26),
KOTOpbI/ NpeacTaBfeH BUPTYasibHbIM YCTPOWCTBOM B BUPTYyasibHOW cpege.

3.20 chmusnuecknii ceHcop (physical sensor): CeHcop uHTepHeTa Belein (1oT) (3.26), KoTopblii 06naga-
eT PYHKUMOHAa/IbHOCTLI0 hr3myeckoro yctpoiictea (3.27) B BUPTyaslbHOM TPEXMEPHOM MUpe.

3.21 ceHcop nonoxeHus (position sensor): CeHcop (3.26), NO3BOASAIOWMNIA N3MEPATL NOSIOXKEHNE.

3.22 ceHcop pgaBrieHUsa (pressure sensor): CeHcop (3.26), namepaownin gaBneHne (06bIYHO ra3oB UAn
XnOKocTew).
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3.23 nporpamMmmupyemblii iorndecknii koHtponnep; PLC (programmable logic controller, PLC): Kom-
NbloTEP, MCNONb3yeMblii AN8 aBTOMaTu3aLmmn, Kak npasnno, NPOMbILLAEHHbIX 31EKTPOMeXaHM4yeckMx npoLec-
COB, TakMx Kak ynpasfieHne o60pyaoBaHMEM 3aBOACKUX COOPOUHBIX NIUHWIA, aTTPaKLMOHOB WX OCBETUTENb-
HbIX NPUGOPOB.

3.24 ceHcop npubnmkeHus (proximity sensor): CeHcop (3.26), CNOCOGHbLIN 6€3 NPAMOro hnU3n4eckoro
KOHTaKTa onpefenaTtb Hanuuve nobaM3ocTu pasnnyHbIX 06bEKTOB.

3.25 pagmouacTtoTHaa nageHtudurkayma (radio frequency identification, RFID): becnpoBogHoe UCMosb-
30BaHMe 3NEeKTPOMAarHUTHbIX nonel Ana nepefayn AaHHbIX B LENsAX aBTOMaTUYeckoh ugeHTudmukalmm un ot-
CNeXMBaHUS METOK, pa3MeLLeHHbIX Ha pa3fUyYHbIX 06bekTax.

3.26 ceHcop (sensor): YCTPOoICTBO AN 06Hapy)XeHust cobbiTuiA UNu M3MEHEHNI B OKpyXakLel cpege
1 nepefayn nHopmauun Ha apyrue 3NeKTPoHHbIe YCTPONCTBa.

3.27 ceHcop 3ByKa (sound sensor): CeHcop (3.26), ucnonb3yemsbiii Ansi onpefesieHns NHTEHCUBHOCTH
3BYyKa B OKpyxXawlLleii cpege.

3.28 ceHcop Temnepatypbl (temperature sensor): CeHcop (3.26) gna 0GHapPYXEHUS U3MEHEHUN TeM-
neparypbl.

3.29 yHMBepcasibHbIi YHUKanbHbI ngeHTudukatop (universally unique identifier, UUID): Ctatuctu-
YeCKV YHUKanbHblli naeHTudukaTop 128-paspsgHoe 4vcno, Ucrnonblyemoe Ans ugeHtudukaumm nHdopma-
LMU B KOMMNbIOTEPHbIX CUCTEMAX.

3.30 BupTyanbHbIi Mup (virtual world): Habop, cocTosiwmiAi U3 OAHOr0 UM HECKONbKMX chalinoB BUp-
TyanbHoi peanbHocTU (VR) 1 Apyroro MysbTUMEANIAHOTO KOHTEHTa, KOTOpbIA nocne o06paboTkn Gpay3epom
C noggepxkoli TexHonorun VR npepoctaBnseT nosb30BaTenio MHTepaKTUBHblE (OYHKLMOHANbHbIE BO3MOX-
HOCTU, CMPOEKTMPOBaHHbIE pPa3paboTumMKoM.

MpumeuyaHune — [log TEPMUHOM «BUPTYa/bHas peasibHoCTh (VR)» MOHMMAIOTCS! MHTEPAKTUBHbIE (oYHKLMO-
Ha/lbHble BO3MOXHOCTU, CO3[aHHbIe KOMMBIOTEPOM U AOCTYNHbIE B MCKYCCTBEHHO CO3AaHHON 1 3My/IMPOBaHHON cpese.

4 TMoHAaATuA

4.1 0O630p

B paHHOM nopgpasfene OnNuCbIBAKTCA MOHATUS CMELUaHHOW W AOMOSIHEHHON peasbHOCTU Ha OCHOBE
CEHCOpPOB, BK/IOYas onpefesieHve, Uenu, TUN CeHcopa, npeactaBneHne IU3NYecKoro ceHcopa, CUCTEMHbIEe
PYHKUMM ANSA CMELLAHHON 1 AoNoNHeHHOW peanbHocTn (MAR), 06bekTbl MAR, rpad cueHbl MAR 1 mup MAR.

Mup CMellaHHON peanibHOCTM COCTOUT U3 CEHCOPOB BUPTYasIbHOTO TPEXMEPHOro MUpa U peasibHOoro
MUpa, NpeAcTaBrieHHbIX B BUAe 30-00BbEKTOB C MX PU3NYECKMMU CBOWCTBaMU. Ha pucyHke 1 B KayecTBe npo-
CTOro npumepa npeacrasfieHa cxemaTuyeckas cueHa Mupa CMeLlaHHOW peasibHOCTU. Ha pucyHke n3obpaxeH
NamMATHUK apXUTeKTypbl B BUAE BUPTyasibHOro 3P-Mupa C CEHCOPOM r106a/1bHON HaBUTAUWOHHOW CMYTHUKO-
Boil cuctembl (GNSS) 1 ceHCopoM cucTeMbl BUAEeOHabnwAeHus. BupTyasbHblli Mup npeactaBnseT coboii
peasibHbli NAMATHUK apXUTEKTYpPbl, a YesI0BEK Ha akpaHe aBnsieTca TypuctoM. MHdopmauns GNSS otobpa-
XaeTcsa 4N1a OTCNexXnBaHusa nepemMeLteHus TypucTa, a peasibHoe YyCTPOMCTBO CUCTEMbl BUAEOHAONI04EeHNS Ha-
XOAWTCSA B TOYKE €ro peasibHOro hu3n4eckoro NPUCYTCTBUA B MECTe, rae pasMeLleH NamMaTHUK apXUTEKTYpbI.

PucyHok 1— lMprvep M1pa CMeLaHHO peasibHOCTW Ha OCHOBE CEHCOpPOB
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Mocne uHTerpaumMm peasbHbIX (QU3NYECKMX CEHCOPOB B BUPTYasIbHbIA TPEXMEPHLIA MUp UX du3unye-
CKve CBOICTBA MOXHO C BbICOKOI TOUHOCTbIO NPefCcTaBnTb B BUPTYaslbHOM Mupe. B pesynbrate 06beauHeHus
TPEXMEPHOro Mupa ¢ M3M4YeckMMMU CeHcopamMun B peasibHOM Mupe co3fjaeTcsl CMellaHHas peasibHOCTb Ha
OCHOBE CEHCOPOB. [l/19 CMELLaHHON peaslbHOCTU B BUPTYa/IbHOM TPEXMEPHOM MUpE CO34alTCH CEHCOpbI, U
NHdOpMaLMA € HUX NepefaeTcs MexAy NPUAIOKEHUSMU, a Takke MeXay BUPTYasibHbIM U peasibHbiM MUPOM.
C NomMoLLbi0 3TOr0 MOXHO ONpeaennTb BO3MOXHOCTM 06MeHa gaHHbIMU AR/MR-NPUAOXKEHNA B FeTEPOreHHbIX
BbIUMC/IUTE/bHBIX Cpefax, a Takke BO3MOXHOCTU ynpaB/ieHns n3MYeCcKMMU CEHCOpaMM 1 KOHTpONs ux du-
3M4eCKNX CBOICTB B BUPTYa/lbHOM TPEXMEPHOM MUpe.

B peasnibHOM Mupe cyuwlecTByeT 60/bLI0e KOMMYECTBO pas/inyHbixX hnsnyeckux ceHcopos (cm. [11], [14],
[18]). Ansa Toro 4to6Ll YynpaBnsATe MMu B 30-CUeHe, 3TU (hrn3nyeckne CeHcopbl KnaccugmunpyoTcs Ha OCHOBE
NX UHPOPMALMOHHBIX TUNOB W OYHKLMA. Tunbl PU3MYECKMX CEHCOPHbIX YCTPONCTB BKIOYAKOT B Ce65 akycTu-
yeckvne 1 3ByKOBble, aBTOMOGU/IbHbIE Y TPAHCMOPTHbIE, XUMUYECKNEe, 3TIeKTPUYECKMEe N MarHUTHble CEHCOPbI,
CeHCopbl OKpyXartoLeit cpeabl U MOroAbl, CEHCOPbl pacxoAa W KUAKOCTU, U3yYEeHNUs 1 YacTull, HaBurauuu, no-
NOXEHUs 1 yrna, CKOpoCTN M YCKOPEHWS, ONTUYECKNE U CBETOBbIE CEHCOPbI, CEHCOPbI AaBfeHWs, CUMbl 1 N0T-
HOCTW, TEN/I0BbIE CEHCOPbI Y CEHCOPbI TEMNEepPaTypbl, NPUOBAKEHUS, NPUCYTCTBUSA 1 BUAEOCEHCOpPbI. Kaxablii
CeHcop npefcTaB/ieH B BUAE hn3nyeckoro yctpoictea B 30-CLeHe Ha BU3yasibHOM U (Mn) OyHKLMOHATbHOM
YPOBHE B 3aBWCUMOCTW OT NPUIOXKEHNS 1 Tuna ceHcopa. Ha pucyHke 2 nokasaHbl CLEHbl BHYTPW W BHE Nome-
LLeHW, B KaXO0l U3 KOTOPbIX MPUCYTCTBYET MHOXECTBO (hU3NUYECKMX CEHCOPOB. Kaxaas cueHa npefcrasnset
€060 COOTBETCTBYIOLUIA peasbHbIi Myp. VHopMauus 1 iyHKLUUM BCEX CEHCOPOB MOryT GbITb NpeAcTaBrie-
Hbl B cueHax. MAR-cLeHbl € (hU3NYECKMMY CEHCOpamMu MOryT UCNONb30BaTbCA AN NpeAcTaBneHns n aMyns-
UMM PyHKUMIA CEHCOPOB U, CnefoBaTesibHO, AN ynpaBieHns ceHcopamm ¢ nomolbio 30-cLeHbl. OHM Takke
MOTYT 6bITb MCMO/b30BaHbl A1 YNPaB/eHUs UHPPACTPYKTYpoii B peanbHoM mMupe (cm. [3]).

HacTtoswmiA cTaHgapT onucbiBaeT BO3MOXHOCTW npeactaBneHus dusnyecknx ceHcopos B 30-cLeHe,
4YTO UMEHHO MOXeT NpeAcTaBnATb PU3NYECKNA ceHcop, PYHKLUMOHANbHbIE BO3MOXHOCTU KaXKA0ro ceHcopa, a
TakKkKe NPUYUHbLI, NO KOTOPbLIM 4715 KaXA0oro ceHcopa TpebyeTtcs gaHHasa cneuudukauusa. B cnyyae npefcras-
neHuns dmsnyeckoro ceHcopa B 30-CLEHE HanmumMe ceHcopa B CLeHe He ABNsfeTcs oba3aTenbHbIM U 3aBUCUT
OT TMNa ceHcopa 1 NpunoxeHus. MNpn aTom o653aTesNbHbIM ABMAETCA NpefcTaB/ieHne TOYHOIO PacnosioKeHUA
N OpUeHTauMm ceHcopa, a Takke ykasaHue efuHUL, U3MEepPeHusa ANA Kaxaoro ceHcopa. 30-cueHa JoskHa
MEHATLCA C NOMOLLBI0 DYHKLUUN PU3NYECKOTo CEHCOopa M 3My/IMPoBaTbLCA COOTBETCTBYOLWMM 06pa3om. MNpu-
YMHa, NO KOTOpOW HeobxoAMMO UMEHHO Takoe npeacTaBfeHune, 3akiyaeTcs B TOM, 4To B 30-cUeHe Heob6-
X0AUMO peann3oBaTb PYHKLMOHAsIbHblE BO3MOXHOCTW, C MOMOLLbI0 KOTOPbIX MOXHO 6yAeT KOHTPOAMpoBaTb
pasnuuHble n3nyecKMe CeHCopbl Kak AN MHMOPMALMOHHBIX Lenei, Tak 1 B Lensx 6e3onacHocTu.
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1— ceHcop Kamepbl; 2 — XUMWUYECKUI CEHCOP; 3 — 3NeKTPUYECKUii ceHcop; 4 — CeHCop cpefbl; 5 — CEHCOp pacxofa;
6 — CeHCOop OCBELEHHOCTWN; 7 — CeHCOop HaBurauuu; 8 — ceHcop fdasBneHus; 9 — ceHcop npubnmkeHns; 10 — ceHcop
3ByKa; 11 — ceHcop TemnepaTtypsl

PucyHok 2 — MpegctaBneHne mmpos MAR ¢ comsnyeckumm ceHcopamm

4.2 O6nacTb NpUMEHEHUs NpeacTaBsieHUss PU3NUYECKUX CEHCOPOB

B HacTosilee Bpemsl B peaslbHOM MWPEe UCMOMb3yeTCss MHOXECTBO Pa3/IMYHbIX TUMOB YU3NYECKUX CEH-
COpOB, 1 MO Mepe pa3BUTMA TEXHONOMMIA NPON3BOACTBA (PU3NYECKNX CEHCOPOB MX KOMYECTBO M pa3Hoobpa-
3ue ux TUNOB ByayT pacTu. ®U3MYECKMe CEHCOpPbl MHTETPUPYHOTCS C BUPTYyaslbHbIMU TPEXMEPHbLIMU MUpPaMU
nocpeacTBOM TEXHOMOMM MHADOPMALMOHHOW KOHBEPreHLMu, BKIYas TEXHOMOMMW CMELLAaHHOM 1 AONOMHEH-
HOIl peanibHOCTU. 3TN TEXHONOTMK BYAYT Pa3BUBaTLCH 1 COBEPLLUEHCTBOBATHLCS B 3aBUCMMOCTU OT KOHKPETHbIX
noTpebHocTel oTpacnu B byayuiem. ®un3myeckme CEHCOpPHble YCTPOMCTBA TakkKe MPOAO0/HKAT pa3BMBaThLCS
C TEXHOOTNYECKOI TOYKM 3peHns. OCyLecTBAAeTCA UX MHTerpaums B BUPTyasibHble TPEXMEPHbIE MUPbI A5
NCMO/Ib30BaHNS B Pa3/IMYHbIX SMY/IALMOHHBIX NPUMIOXEHUSAX peasbHOro Mypa.

OnpegenuTb BCce BO3MOXHblE TWMbl CEHCOPOB, KOTOPbIE MOryT GbiITb UHTErPUPOBaHbl B BUPTYyaslbHbIiA
TPeXMepHbIi MUP, CAOXHO, W, MO CyTWU, B 3TOM HET HWKaKOW HeoOGXO0AMMOCTU, MOCKO/IbKY OHW MOCTOSIHHO Me-
HAKTCA 1M 0GHOBASAKTCA MO Mepe pa3BUTMSA TEXHONOMMIA NPOM3BOACTBA. XOTA KONMYECTBO TUMOB (hU3NUYECKMX
CEHCOpOoB OyAeT pacTu, AN nHTerpaumm ux B 39-CUeHbl He06XxoAum 06WmMiA NHTepenc 4a BCceX TUNOB CEH-
copoB. VHTepdelic fomkeH obnagaTb cneayrowmMy XxapakTepucTmkamu:

- ohopmneHune, CBOICTBa, PacrnosiOXeHUe 1 opueHTaums U3MYeckoro ceHcopa AO0/MKHbl 6biTb npesa-
CTaB/IeHbl B BUPTyaSlbHOM TPEXMEPHOM MUpPE; BUPTYa/IbHbI TPEXMEpPHLI/ MUP OO/DKEH MpeAcTaBATb coboi
KOMUI0 CUEHbI peasibHOro Mupa;

- (pyHKUMKN (hM3MYECKOTO ceHcopa AO/KHbI ObiTb BU3yann3npoBaHbl UKW NpeAcTaB/ieHbl B BUPTyaSlbHOM
TPEXMEPHOM MUpE;

- BCe MpoYne CEeHCOopbl, KOTOPble He MOryT 6biTb MpeAcTaBeHbl B BUPTYa/lbHOM TPEXMEPHOM MUpEe Ha
BM3yasibHOM 1 (UNK) PYHKLMOHANBHOM YPOBHE, WCK/IYaOTCS.

[ns Toro, uto6blI NMpeaocTaBUThL AN BUPTyasibHOro 33-Mupa o6wme nHTepdeicsl hrsnyeckmx CeHco-
poOB, HEO6XOAMMO Hanuuyme abCTPakTHOM MOAenn AaHHbIX PU3NUYECKMX CEHCOPOB A8 NpeacTaBNeHns n amy-
NMpoBaHma 3TUX PrU3nYeckux ceHcopos (cm. [13]). HacTosawwmin ctaHgapT onpegensetT Mogenb AaHHbIX Ans
npeacTaB/ieHnss PU3NYECKUX CEHCOPOB B TPeXMepHbIX Mupax MAR. Mogenb faHHbIX onpefensiet abcTpakT-



FOCT P MCO/M3K 18038—2023

Hbli MHTEPAIENC, KOTOPbLIA MOXET ObiTb MCMOMNBL30BaH A1 NKO6Oro TMna CEHCOPOB, UCK/Yasa cneynduieckune
aTpmbyTbl KOHKPETHOTrO TMNa CeHcopa, TakMe Kak MPUHLMM opraHu3aumny noToka AaHHbIX.

B HacTosleM cTaHAapTe 06nacTb NpYMEHEeHWUs NpeacTaB/eHUs CEHCOPOB 3aTparnBaeT cregyloume
TeMbl:

KOHUenuun omsnyecknx CEHCOpPoB B 33-cLeHax;
BO3MOXHOCTU NpeAcTaBneHnsa punsnyecknx ceHcopos B 39-cLeHax;
BO3MOXHOCTM OpraHnsaunm 33-CLeHbl C MOMOLbI0 (DU3NYECKUX CEHCOPOB;
BO3MOXHOCTM onpegeneHns abCcTpakTHO Mogenu Ansa npeactaBfieHus (hu3ny4eckmx CEHCOpPOB B
30-cueHax;
- BO3MOXHOCTU onpefenieHns CUCTEMHON apXUTEKTYpbl ANA Pu3nyeckmx ceHcopoB B 30-cCLeHax;
- BO3MOXHOCTU MCMOJb30BaHMA (hU3NYeCKUX ceHcopoB B 30-cueHax;
- TUNblI YU3NYECKNX CEHCOPOB A/1A NpeacTaBfeHNss CEHCOPOB.

4.3 Twvnbl PU3NYECKMX CEHCOPOB

4.3.1 O6wasa nHdopmauma

B uenom gmsnyeckre CEHCOpbl U CBSAA3aHHbIE C HMMW YCTPOMCTBA MOXHO KnaccuguuMpoBaTth Crieayto-
LM obpasom:

- aKycTuyeckue, 3ByKOBble, BUOPALIMOHHbIE CEHCOPbI;

- aBTOMOGW/IbHbIE, TPAHCMNOPTHbIE CEHCOPbI;

- Kamepbl, N306paxeHuns;

- XMMUYECKMEe CeHCopbl;

- CEeHCopbl 3/IEKTPUYECKOr0 TOKa, 3/1IEKTPUYECKOrO NOTeHuuana, MarHuTHble CEHCOPbl, PaAnoCeHcopsl;

- CEeHcopbl OKpyxXatolleli cpefbl, NOrOAHbIX YCNO0BUIA, BNarocofepxaHns, BNaXHOCTH;

- CEHCOpbl pacxofa, CKOPOCTM MOTOKAa XUAKOCTY;

- CEHCOpbl MOHU3UPYIOLLEro U3nyyeHus, CybaTOMHbIX YacTuL;

- CEeHCOpbl HaBUTaUWOHHbIX NPMOOPOB;

- CEHCOpbI MOJIOXEHUS, Yrna, CMeLLEHNs, PACCTOAHNA, CKOPOCTU, YCKOPEHUS;

- ONTUYECKME CEHCOpPbI, CEHCOpPbI cBeTa, (DOTOHOB;

- CeHcopbl JaBneHus,

- CEHCOpbI CW/bl, NNOTHOCTU, YPOBHS;

- TepmaJibHble, TEeN/I0Bble, TEMNEpPaTypHble CEHCOpbI;

- CEHCOpbl NPUBNANXEHUS, NPUCYTCTBUS.

KaxabliA TMN ceHcopa onpegensietca ero hnsnyYeckMMy CBONCTBaMMW U CBA3@HHLIMW C HUM yCTpOCTBa-
MW, KOTOPble MOTYT BbiTb NPEeACTaB/IEHbl U AMY/IMPOBaHbI B BUPTYa&/IbHOM TPEXMEPHOM Mupe. TUNU4YHble na-
pameTpbl hU3NYECKNX CBONCTB KaXAO0ro TMMa CEeHCOPOB OnuMcaHbl B npunioxenun A. Knaccudmkauma TMnos
ceHcopoB npuseneHa B 4.3.2—4.3.17.

4.3.2 CeHcop Kamepbl

DTOT TUN CEHCOPOB MHTErpupyeT Kamepy 1 N306paxeHns peanbHOro mMvpa B BUPTYasibHbI TPEXMepHbIi
Mup. CeHcop kamepbl NpeAcTaBfeH Kak yCTPOWCTBO kamepbl, KOTOpoe npeobpasyeT onTuyeckoe M3obpaxe-
HVEe B 3/IeKTPMYECKMin curHan. Micnonb3yeTcs B LMdpOoBbIX KaMepax, TenedOoHHbIX kaMepax, MOAY/AaX kKamep U
B APYrux ycTpoicTeax hopMmpoBaHus n3obpaxeHuii, Bkilo4as cMCTeMbl BUAeOHab04eHnsa (CM. pUCYHOK 3).
Heobxoammo onpefenutb abCTPakTHY0 MOAEsb [aHHbIX, Kacallylca BuU3yasbHbIX, (DYHKUMOHA/bHBLIX W
hunsnyecknx CBOWCTB 3TOrO TUMa CEHCOPOB, YTOObI MPeACTaBAATb U 3IMY/IMPOBaTb MX B BUPTYyasllbHOM Tpex-
MEepHOM MUpe.

PucyHok 3 — CeHcopbl € kamepamu
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4.3.3 XUMWYECKNIA CeHCOop

3TOT TN CEHCOPOB WHTErpupyeT peasibHble YCTPOMCTBa OOHapYXeHUs XMMWUYECKUX BeLLecTB B BUp-
TyasibHbll TpexmepHblii Mup. Clofa BXOAAT BCe YCTPOWCTBA OGHApPYXXEHUs XUMUYECKUX BeLLecTB, Takme Kak
ceHcopsbl AbiMa. Heobxoanmo onpefenntb abCTPakTHY0 MOAENb AaHHbIX, Kacalollyics BU3YyasbHbIX, OYHK-
LMOHasbHbIX W (PU3MYECKNX CBOWCTB 3TOr0 TMMNa CEHCOPOB, YTOObLI NPeaCTaBASATb M AMYNNPOBATb UX B BUPTY-
a/IbHOM TPeXMepHOM Mupe.

XUMUYeckunii CeHcop — 3TO aBTOHOMHOE aHaIMTU4eckoe YyCTPOMCTBO, KOTOpoe npeaocTaBnseT UHgop-
Mauulo 0 XMMWYECKOM COCTaBe OKpyXalolleli cpefbl, TO eCTb XWAKOW WU ra3oBoil cpefdpbl (CM. pUCYHOK 4).
WHdopmauus npepoctaBnseTcs B Buae M3MepsieMoro oM3Myeckoro curHana, KoTopblii CONoCTaBnseTcs C
KOHLeHTpaumein onpeneneHHoro XMMn4yeckoro BellecTtBa (HasblBAEMOro aHa/M3MpyembiM BellecTBoMm). Ha-
npumep, ceHcop kucnopoga (Mnn namépa-3oHA) — 3TO 3IEKTPOHHOE YCTPOICTBO, KOTOPOE U3MepsieT coaep-
XaHune kucnopoga (02) B aHanM3npyemom rase uim XuakocTu.

PurcyHok 4 — Xummnyeckuii ceHcop (CEHCop K1cnopoaa)

4.3.4 3NeKTpUYECKU CEHCOp

STOT TUN CEHCOPOB MHTErPUPYET peasibHble 31eKTPUYECKNEe W 3/IEKTPOHHbIE CUTHasIbl B BUPTYaslbHbI
TpexXMepHbIii Myp. K 3TOMy TRy OTHOCATCS BCE 3/1IEKTPUYECKME YCTPOWCTBA, Takne Kak CEHCOPbl 3neKTpuye-
CTBa W HanpshxeHus. HeobxoAumo onpeaenvTb abCcTpakTHYH MOAesNb [AaHHbIX, Kacalollylcs BU3yasbHbIX,
OYHKUMOHANbHBIX U (hU3NYECKNX CBOWCTB 3TOrO TUMa CEHCOPOB, YTOGbI NPeACTaBNATb M AMYNMPOBaATb WX B
BMPTya/IbHOM TPEXMEPHOM MUpe.

DNeKTpUYECKnii CEHCOP — 3TO 3MEeKTPUYECKUil BblK/loYaTeslb C PYYHbIM WM aBTOMAaTUYECKMM ynpas-
NeHneM, npefHasHavyeHHbIA AN 3aWMTbl 3/1EKTPUYECKON Lienyu OT MOBPEXAEHWIA, Bbl3BaHHbIX Meperpyskoi
WM KOPOTKUM 3aMblkaHMeM (CM. pUCYHOK 5). Ero OCHOBHasi (DYHKUMS 3akniouvaeTcs B OOHapYyXeHUn Hewc-
NPaBHOCTU W NpepbiBaHUM nogayn Toka. K aTomy Tuny oTHOCATCS 6ecnuioTHble cUCTEMbl 6e30MacHOCTU ©
RFID-ceHcopbl.

PrcyHOK 5 — 3nekTpuyeckme ceHcopsl

4.3.5 CeHcop cpeabl

OTOT TN CEHCOPOB MHTErpupyeT M3MeHEeHNs NOroAHbIX YC/0BUIA, BNXKHOCTW, AaBNEHNS BO3AyxXa, a Tak-
e M3MEepEeHnsa KayecTBa BO3Ayxa peasibHOro Mvpa B BUPTYasbHbIA TpexXmepHbli Mup. Heobxoaumo onpege-
NNTb abCTPakTHYI0 MOAENb [AaHHbIX, KacalolylCcs BU3yalbHbIX, IYHKLMOHAMNbHbLIX U (DM3NYECKUX CBOWCTB
3TOr0 TUNAa CEeHCOPOB, YTOOLI NpeacTaBATb M AMY/IMPOBaTb UX B BUPTya/lbHOM TPEXMEPHOM MUpe.

CeHcop cpefbl n3mMepsieT U NpeacTaBaseT XxapakTepUCcTUKM 3eMHON NOBEPXHOCTU M ob6ecnednBaeT noa-
OEPXKy TpeboBaHuii K nHopmaumm ans adeKTUBHOIO yrnpaB/ieHNs] OKPYXXatoLlen cpefoin (CM. puUcyHok 6).

7
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Kak 1 06bluHas cuctema, okpyxatllas cpega 3emam CoCTOUT U3 COBOKYNMHOCTU B3aMMO3aBUCUMbIX 3/1EMEH-
TOB, Takux Kak nutocdepa, rmgpocdepa, 6uochepa n atmocpepa. OgMH M3MEPUTENbHbIA MPUOOP MOXHO
MCNoMb30BaTh A1 U3MEPEHUs XUAKOCTeNn 1 TBepAblX BELECTB, a Takke BELLeCcTB B BUAE rpaHy/, CycneH3un
WM MoTOKa B OTKPbLITOM KaHasne 6e3 3ameHbl npeobpasoBartesis. CeHcopbl cpedbl MOTyT M3MeEpPSATh YPOBEHb
MblAW, NPUCYTCTBME ra30B, YPOBEHb BNAXHOCTU, OKpPYXatoLlero OCBEeLLEHNS U NOrogHbIe YCI0BUS.

PucyHok 6 — CeHcopbl cpebl

4.3.6 CeHcop pacxopa

OTOT TMN CEHCOPOB WMHTErpupyeT AaHHble MOTOKOB BO3AyXa W XUAKOCTel B pearbHOM Mupe B BUPTY-
anbHblli TPEXMEPHbI MUP. B 3TOT TMN BXOAAT BCE CEHCOPbI pacxoja, TakMe Kak CeHCOpbl MOTOKa BO3Ayxa U
XugkocTeil. Heobxoammo onpegenuTb abCcTpakTHYO MOAENb AAHHbIX, KaCalLLyCs BU3yaslbHbIX, (OYHKLMUO-
HasbHbIX M (PU3nMUYeCcKMX CBOWCTB 3TOr0 TMNa CEHCOPOB, YTOObI NPEACTaBNATb Y AMYNIMPOBaTb UX B BUPTYyasib-
HOM TpPEXMEPHOM Mupe.

CeHcop pacxofa — 3TO YCTPOMCTBO, KOTOpOe onpejensieT CKOPOCTb MOTOKa XWAKOCTU. Kak mpasuno,
CeHcop pacxofa — 3TO YyBCTBUTESbHbIA 3N1EMEHT, UCNO/b3yeMbIli B pacxofoMepax uam perucrparopax pac-
Xo4a Ans dhmkcaumy 3HavyeHuii pacxoga Xuakocteli. VismMepeHue pacxofa HeobxoAuMo ANS npeacTaBfeHus
hyHKUMM ceHcopa pacxoga. MpuMMepoM ceHcopa pacxofa SBNSEeTCA cyeTyuk BoApl (CM. PUCYHOK 7). Yuyet
BOAbl — 3TO Npouecc usmepeHus noTpebsieHna BoAbl. CYETUMKN BOLblI MOMYT YCTaHaBMMBATLCA Ha UCTOYHU-
Kax BOAOCHaGXeHWs, B CKBaXMHaX WM Ha NPOTSXEHUW BCel CMCTeMbl BOAOCHaGXEeHWUs AN onpefeneHus
pacxofa.

PucyHok 7 — CeHcopbl pacxofa

4.3.7 CeHcop cunbl

OTOT TUN CEHCOPOB MHTErpupyeT U3MEPEHUs CUbl, NNOTHOCTU U YPOBHA peasibHOro mupa B BUPTYasib-
HbIA TDEXMEPHBIA MUpP. B 3TOT TMN BXOAAT BCE CEHCOPLI CUMbI, MPeo6pa3oBaTesin CU/lbl U CEHCOPbI U3MEPEHNSs
NIOTHOCTU U YPOBHSA XNAKOCTU 1 rasa. CeHCcopbl YPOBHA onpeaensatT YpoBeHb TeKyUymx BewecTs (B TOM 4uc-
e XWAKOCTel), CycneHsunid, rpaHy/IMpoBaHHbIX U NOPOLIKOO6pa3HbiX MatepranoB. Heobxoaumo onpeaennTb
abCTpakTHY0 MOAefNb AaHHbIX, KacalLllylCcs BU3yaslbHbIX, (PYHKLMOHANbHbLIX U (DU3NYECKUX CBOWCTB 3TOrO
TMna CEeHCOPOB, YTOObI NpeAcTaBIATb M AMYINPOBaTb UX B BUPTYyaslbHOM TPEXMEPHOM MUpE.

Pe3nctop ¢ uamepeHuem cusbl — 3TO YCTPONCTBO, COMPOTUB/IEHNE KOTOPOr0 MEHSETCHA Npu Mpuioxe-
HAN CWMbl UK AaBfieHus (CM. PUCYHOK 8). 3TO YCTPOMCTBO Takke Ha3blBaeTCs YyBCTBMTE/IbHbLIM K CUe pe3n-
cTopom. CuiousMepuTesibHble PE3NCTOPbl COCTOAT M3 MPOBOAALLEro Noanmepa, KOTOpbli COOTBETCTBYHOLLMM
06pa3oM M3MeHSIET COMPOTUB/IEHNE MOC/E NPUNIOXKEHNUS CUMbl K €0 MOBEPXHOCTU. B 33-cueHax cunonsmepu-
TeNbHOE YCTPONCTBO MOXET 6bITh NPeACTaB/EHO C ONpefeneHHbIM ABWKEHNEM Ha 6a3e ero hyHKUWIA.
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PucyHok 8 — CeHcopb! cumbl

4.3.8 CeHcoOp OCBeLLeHHOCTU

OTOT TUM CEHCOPOB UHTErpupyeTt onTUyeckue, CBETOBble U (POTOHHbIE M3MEPEHUS peasibHOro Mupa B
BMPTYasibHbli TpeXMepHblli Mup. K aToli KaTeropuv OTHOCATCA BCe ONTUYECKMe, CBeTOBble U (POTOHHbIE AeTek-
Topbl. Heobxoaumo onpefenntb abCTpakTHYH MoAesb AaHHbIX, Kacallylcs BuU3yasbHbIX, (OYHKUMOHANb-
HbIX 1 PU3NYECKMX CBOICTB 3TOrO TUMa CEHCOPOB, YTOObI MPeACTaBAATb M AMYNNPOBaTb MX B BUPTYasIbHOM
TPexXmMepHoOM Mupe.

CeHcop OCBeLLEHHOCTU — 3TO YCTPONCTBO, KOTOPOE UCMO/b3yeTcs AN 06HapPYXXeHNA N3ydYeHns ceeTa.
doToCceHcopbl (hOTOAETEKTOPbI) — 3TO CEHCOPbLI CBETAa WM CEHCOPbI NMpo4eli 3NeKTPOMarHUTHOW aHeprun. B
HacToAWeMm cTaHfapTe Mnof CeHcopamMy OCBELLEHHOCTU NojpasymMeBatoTCsA ONTUYECKMe AeTeKTopbl U dhoTo-
pes3ncTopbl, a Takke cBeTo3aBnCUMble pe3nctopbl (LDR), KOTOpble N3MEHSIOT CONPOTMBAEHNE B 3aBUCUMOCTU
OT WMHTEHCMBHOCTU cBeTa (CM. pUCYHOK 9). B 33-cueHax ceHcop OCBelLeHHOCTU npenctaBnsetr uanyeckyro
WHTEHCMBHOCTb CBETAa Ha OCHOBE (PYHKUMIA ycTpolicTBa. CaM CeHCOpP OCBELLEHHOCTU 06bIYHO He npeacTaB/ieH
B 33-cueHax. BmecTo 3Toro umeetcs npeacrasfieHne 33-060bekTa, UCMNOSb3YIOLWEro CEHCOP OCBELLEHHOCTH,
HanpuMep 3neKTposiammbl, /laMmnbl AHEBHOrO CBeTa WM YNNYHOTo hoHaps. Ynpas/eHve OCYLeCTB/SEeTCA Ha
OCHOBE (DYHKLMIA BXOAALLEro B KOMMJIEKT CEHCOpa OCBELLEHHOCTMW.

PucyHok 9 — CeHcopb! 0CBELLEHHOCTN

4.3.9 CeHcop gBWxeHUA

OTOT TN CEHCOPOB UHTErpUpYeT ABWXKYLLUECS 0OBEKTblI peasrlbHOro Mupa B BUPTYaslbHbIli TPEXMEPHbIN
Mup. ABTOMOGMAN, POBGOTbI U BEHTUNATOPLI — 3TO MPUMEPbLI YCTPOICTB, ABMXKEHNE KOTOPbIX noggaeTrca 06-
HapyxeHuio. Heobxoaumo onpefenntb abCTpakTHY0 MOAESb AaHHbIX, KacaloLlycs BU3yanbHbIX, OYHKLNO-
HaNbHbIX U PU3NYECKMX CBOWCTB 3TOrO TMNA CEHCOPOB, YTOOLI NPEACTABAATb M SMY/IMPOBaTh MX B BUPTYasib-
HOM TPEXMEPHOM MWUpE.

TUNMYHLIM NPYMEPOM CEHCOopa ABWKEHUA SIBMSIETCA 3MEKTPOHHbIA AETEeKTOp ABWXEHUSl, KOTOpbI CO-
[EPXNT CEHCOp ABWXEHUS, NpeobpasyoLuii 06HapyXXeHne ABWKEHUS B 3/IEKTPUYECKMIA CUrHan (CM. pucy-
Hok 10). lenaetcs 370 NyTeM U3MEPEHUS ONTUYECKUX U3MEHEHWI B Nofe 3peHns ceHcopa. [leTekTop ABuxe-
HVSE MOXET 6bITb MOAK/OYEH K OXPAHHOW CUrHanM3auumn, kotopas UCnonb3yeTcs 4718 OnoBelleHns BnagenbLla
[0Ma Win cneunasmcToB Cyx6bl 6€30NacHOCTU B C/lyvyae OBHapYXeHWUs ABWKEHUS. Tako AeTEeKTOp MOXeT
Takke akTMBMpOBaTb BuAeOKamepy, (QUKCUMPYIOLLY Npoe3q Ha KpacHblii curHan ceseTtodopa. BO3MOXHOCTM
NPUMEHEHNA BKIOYAKOT B CEBA CUCTEMbI HAPYXXHOTO OCBELLEHUS C CeHCopaMu ABUXEHUSA, YNnYHble ddoHapu
N CBETU/IbHUKM C CEHCOpPaMn ABMXEHUS.
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PucyHok 10 — CeHcopbl ABWKEHUS

4.3.10 CeHcop HaBuraumun

DTOT TN CEHCOPOB MHTErpMpyeT HaBurauuno B peasibHOM MUPEe B BUPTYasibHbIA TpexMepHblii mup. Ciloga
BXOOAT BCE CEHCOPbl HaBurauuu, onpejensiolme Tekyllee MNosIoXeHue, OpUeHTaLMio U OpYryl HaBuraum-
OHHYI0 WHopmauno. Heobxoanmo onpefenntbe abCTPakTHY MOAesb [aHHbIX, KacaloLllylcsa BU3YyasibHbIX,
OYyHKLMOHANbHBIX U DU3NYECKMX CBOWCTB 3TOrO TUMa CEHCOPOB, YTOObI MpeAcTaBnATb U 3MyNMpoBaTb KX B
BUPTYyaslbHOM TPEXMEPHOM MUpE.

CeHcop HaBurauuMm — 370 KOMMOHEHT MHepuunanbHoi HaBuraumoHHoi cuctemsbl (MHC), koTopblA uUc-
Nnosib3yeT KOMMbIOTEP, CEHCOPbl ABWXKEHUA (akcenepomeTpbl) W BpalleHus (TMpPOCKOMbl) AN1A HenpepbiBHbIX
BbIUMC/IEHUI C MOMOLLbI TOYHOrO pacyeTa TPaeKTOpUM NOJIOXKEHUSs,, OPUEHTALMN N CKOPOCTU (Hanpas/ieHUs
N CKOPOCTU ABWXEHUS) ABUXYLLEeroca oobekra 6e3 HeobXxoAUMOCTU MCMOJIb30BAHUA BHELUHWX OPUEHTUPOB
(c™m. pucyHok 11). Takoil TN CEHCOPOB UCMOMb3YyeTCs, HanpuMep, Ha Kopabnsx, camosieTax, NoABOAHbIX 104-
Kax, ynpaB/isieMbIX paketax U KocMuyeckux annaparax. B 39-cueHax, OCHOBaHHbIX Ha TakoM BUAE UCNOJ/b30-
BaHWs, caM CEHCOp HaBurauuu npeactaBfeH OnuMOHasbHO.

PucyHok 11 — CeHcopbl HaBurawmm

4.3.11 CeHcop O6GHapyXeHusa vacTul

DTOT TN CEHCOPOB WHTErpUpyeT OOHapYXeHUEe WMOHM3UPYIOLLErO MU3MyYeHUS U CyBaTOMHbIX 4acTul, B
peasibHOM Mupe B BUPTyasibHblii TPEXMEPHbIA MUP. B 3TOT TUN BXOAAT BCE AETEKTOPbl MOHU3MPYIOLLEro U3-
NyyeHnss u cybaToOMHbIX YacTuy. Heobxoanmo onpefennTb abCTpakTHY MOAeslb AaHHbIX, KacaloLllytcs BU-
3yasibHbIX, PYHKLMOHANbHbIX U (PU3MYECKMX CBOMNCTB 3TOr0 T!na CEHCOPOB, YTOOLI NpeACcTaBASATbL U IMYINPO-
BaTb MX B BUPTyaSIbHOM TPEXMEPHOM MUpe.

CeHcop 06HapyXeHus yacTuy, NpefcTaB/eH AETEeKTOPOM 0GHapYXXeHWs YacTul, B SKCMEePUMEHTasTIbHOWM
1 NpuknagHoli usrke YacTuy, aepHoi nsmke N SAepHo aHepreTuke (CM. pUCYHOK 12). DTOT CeHcop Tak-
e HasblBaeTCsA AETEKTOPOM U3/ly4YeHUs U UCMOMb3yeTca A5 0BHapYyXeHUs, oTCreXmBaHus u (MNn) NAeHTu-
dhvKauun BbICOKOIHEPreTMYeCcKknx 4acTul, Hanpvumep, 06pasyloLmxca npu sAepHoM pacnaje, KOCMUYeCcKoM
M3/Ty4EHN UK peakumsax B yckoputesie yactul. COBpeMEHHbIe AETEKTOPbl TakKe MCNOJb3yHTCH B KayecTBe
KaniopumeTpoB AN M3MEPEHUS 3HEPrUn OBHAPYKEHHOTO M3NnydeHus. OHWU Takke MOryT NPUMEHATLCS AN
N3MepeHns ApYyrux xapakTepmucTuk, TakMx Kak UMMyfbC, BpalleHue, 3apsig Yactuy v T. 4. [JleTekTopsl, paspa-
60TaHHble /11 COBPEMEHHbIX yCKOpUTenel, MMerT Kak 60/blume pa3mepbl, Tak U BbICOKYD CTOMMOCTb. Bme-
CTO TepMUHA «AETEKTOP» 4acTo WUCMONb3YeTCs TEPMUH «CUETUMK», KOrAa AEeTEeKTOpP CUMTbIBAET KOJIMYECTBO
yacTul, HO He onpefensieT UX IHEPTUI0 WM UOHU3ALMIO.
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PucyHok 12 — CeHcopbl 06HapyeHUst YacTu,

4.3.12 CeHcop MONOXeHUSA

3TOT TN CEHCOPOB MHTErpupyeT M3MEpeHUs MOSIOKEHWs, Yrna, CMeLLeHNs, pacCTOsHUSA, CKOPOCTU ”
YCKOPEHUS1 peasibHOr0 Mupa B BUMPTYasbHbli TPEXMEPHbIA Myp. STOT TN OXBaTbiBA€T BCE U3MEPUTESIbHblE
CeHcopbl (Takne kak CeHCOopbl MOMOXEHUS, yria W ocuuanorpadbl, CEHCOPbl CMELLEHUs, PacCTOAHUSA, CKO-
pocTn 1 yckopeHus). Heobxoaumo onpefenvTb abCTpakTHYK Mofesb AaHHbIX, Kacalollylcs BU3yasibHbIX,
hyHKUMOHAbHBIX U (DU3NYECKMX CBOWCTB 3TOTO TUMAa CEHCOPOB, YTOGbI MpPeACTaBnATb U AMY/INPOBATb MX B
BMPTya/IbHOM TPEXMEPHOM MUpe.

CeHCopoM MOMOXeHWs SABASEeTCA Nboe yCTPONCTBO, NO3BOMSAKLLIEE U3MEPATb MOMIOXEHUE (CM. pucy-
Hok 13). B 3TOM kayecTBe MOXEeT MCNOo/b30BaTbCA /IMG0 CeHCop abCoMTHOrO MOJIOXEHUs, NMBO CeHcop OT-
HOCWUTE/IbHOTO MOJIOXKEHMS1 (CEHCOP cMelleHns). CeHcopbl MOMIOXEHUS MOTYT ObiTb JIMHENHLIMMW, YI10BbIMM
UM MHoroocesbiMU. [pu onpegeneHny NONOXeEHUS B KayecTBe paboyero MeTofa MOXeT UCMOoNb30BaThCs:

- paccTosiHMe, KoTopoe 6yAeT npeacTaBnsATb COGOI pacCTOsHWE MexAy ABYMSI TOukamu, Hanpumep
paccTosiHie, NpoAeHHOe WU yaanieHHOe OT HEKOTOPO (DUKCMPOBAHHOI TOUKY;

- BpalweHue (YyrnoBsoe ABWXeHMe), HanpuMep BpalleHne koneca poboTa Ans onpefeneHns npongeHHo-
r0 UM paccTosiHUS.

B nio6om cnyyae ceHcopbl MOMOXEHUS MOryT obHapyXuBaTb ABUWXeHWe O06bekTa Mo NpsAMOl NUHUK C
NMOMOLLLI0 INHEHbIX CEHCOPOB WU YI/I0BOE ABMXEHUE C NMOMOLLbI CEHCOPOB BpalleHus.

PucyHok 13 — CeHcopbl NonoxeHus

4.3.13 CeHcop paBsieHUdA

STOT TN ceHcopa WHTerpupyeT U3MepeHne [asfeHns B peasibHOM Mupe B BUPTYasbHblil TPEXMepPHbIl
Mup. B 3TOT TN BXOAAT BCe CEHCOPbI AaBfieHus U npeobpasoBatenu gasneHus. Heobxogumo onpegenutb
abCTPaKTHYH MOAefNb AaHHbIX, KacawLllylocs BU3yaslbHbIX, (DYHKLMOHAbHbLIX U (DU3UYECKUX CBOWCTB 3TOr0O
TUNa CEeHCOPOB, AN1A WX NPeACTaB/IEHNA U 3MYNALUN B BUPTYaslbHOM 33-Mmupe.

CeHcop faBneHns n3MepsieT faB/ieHne, Kak NpaBuso, rasoB UM Xugkocten (cMm. pucyHok 14). laBne-
HVEe — 3TO BblpaXeHWe CUsbl, HEOOXOAUMOW A5 TOro, YTOGbl OCTAHOBUTbL PaCLUMPEHUNE XUAKOCTU, N 06bIYHO
OHO BblpaXkaeTcsa B BUAe CUIbl Ha eanMHULY nnowaamn. CeHcop aaBneHusa o6bI4HO paboTaeT kak npeobpasoBsa-
Teflb: OH reHepupyeT CUrHan B 3aBMCMMOCTM OT 3HAYEHUs1 faBneHus. B HacTosweM cTaHgapTe Takol CurHas
cuutaeTcsa anekTpuyeckmm. CeHcopbl faBNEHUS UCMO/b3YIOTCA A1 YpaBAeHUs 1 KOHTPOJIA B CaMblX pa3HbIX
BapuaHTax npumeHeHus. CeHcopbl faBNeHUsA Takke MOTyT NPUMEHATLCA A/19 KOCBEHHOIO U3MepeHus Apyrux
nepemMeHHbIX, TaknX Kak pacxof XWAKOCTU WK rasa, CKOpoCTb, YPOBEHb BOAbI U BbICOTa Hafj YPOBHEM MOpS.
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PucyHok 14 — CeHcopbl faBneHus

4.3.14 CeHcop npubamxeHus

OTOT TUN CEHCOPOB MHTErpUpyeT N3MepeHns NPUBIVXKEHUA U NPUCYTCTBUA B peasibHOM MUpPEe B BUPTY-
anbHblli TPEXMEPHbIA Mup. HeobxoamMmMo onpefenutb abCTpakTHY0 MOoAenb AaHHbIX, Kacalollyocs Bu3yasb-
HbIX, (PYHKUMOHaNbHbIX U PU3NYECKMX CBOWCTB 3TOr0 TMNa CEHCOPOB, YTOObI MPeACcTaBATb U IMYNMPOBaTb
NX B BUPTYa/IbHOM TPEXMEPHOM Mupe.

CeHcop npubamxeHus 6e3 npsAMoro n3n4eckoro KOHTakta o6HapyXuBaeT Hamune nobsm3ocT pas-
NINYHBIX 06BEKTOB (CM. pUCYHOK 15). O6bIYHO CEHCOp CO34aeT 3/1IeKTPOMarHUTHOe Mone Wan UcnyckaeT nyy
3N1EeKTPOMAarHUTHOrO M3nyyYyeHns (Hanpumep, MHgPaKpacHoro) u ukcnpyeT U3MEHeHUs B none HabnwaeHus
nnm obpaTHbIl curHan. CeHcopbl NPUGIMXEHNA Takke UCNOMb3YITCA B MOHUTOPWHIe BUGpauuu obopynosa-
HUA ANS U3MEPEHUS U3MEHEHUS PACCTOSAHUA MeXAy BasloM W ero OnopHbIM MOALMMNHUKOM.

PucyHok 15 — CeHcopbl NpubimkeHns

4.3.15 CeHcop 3ByKa

DTOT TUN CEHCOPOB MHTErPUPYET 3BYK B peaslbHOM MUPE B BUMPTyasibHblii TpeXMepHblii mup. Cloga BXo-
OAT TakMe yCTPOWNCTBA, Kak AUHAMMWKU, MUKPOGIOHLI, C/IyXOBble annapartbl U BUOPALMOHHbIE U3MEPUTESbHbIE
npnbopbl. Heobxoanmo onpefennTb abCTPakTHYH MOZeslb AaHHbIX, Kacarllyrcs BU3yasibHbIX, YHKLMO-
HaslbHbIX 1 PU3NYECKUX CBOMCTB 3TOr0 TMMNa CEHCOPOB, YTOObLI NPeAcTaB/saATb U 3My/IMpPoBaTb UX B BUPTYyasib-
HOM TpPEXMEPHOM Mupe.

CeHcop 3ByKa OGHapyXuBaeT U U3MepseT 3BYKOBble BOJIHbI U BbINOMHAET (DYHKUMIO AUHAMUYECKOIo
MUKpodgooHa (CM. pUCYHOK 16). MMKpPO)OH — 3TO aKyCTMKO-3/M1eKTpMUYeckuii npeobpasoBartesib UAK CEHCop,
KOTOpbIi NMpeo6pasyeT 3BYK B 3/1EKTpUYECKUii curHan. CyllecTByeT MHOXECTBO BapuWaHTOB MCMNOMb30BaHUS
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MUKPOHOHOB, Hanpumep: TenedoHbl, MarHUTOQOHbI, CUCTEMbI Kapaoke, C/lyXOBble annapathbl, MPOM3BOACTBO
KUHOOUIbMOB, 3BYKOBas TEXHUKA A1 TPAHCALMM XUBOMO M 3anMcaHHOro 3Byka, FRS (cemeliHble cUCTEMbI
pagnocessn), MerachoHbl, paavo n TenesuaeHne. MUKPOOHbI Takke MCMOMb3YHTCS A/1A 3anucy ronoca npu
pacrnosHaBaHuu peun U B IP-TeniecpoHnn. K 3TOI KaTeropum Takke OTHOCATCS HeakyCTUYeckne MpUoXeHus,
Hanpumep YyNbTPa3BYKOBOI KOHTPO/Ib UM CEHCOpbl AeToHauMWU. BOoMbLWHCTBO COBPEMEHHbIX MUKPOKOHOB
MCNOJb3YIOT MPUHLUMMbLI 3NEKTPOMArHUTHOW WMHAYKUMW (AMHAMUYECKUE MUKPOCPOHBI), M3MEHEHWUS EMKOCTM
(KoHAEeHcaTopHble MUKPOIOHLI), MbE303/IEKTPUYECKO reHepaunn UM Moaynauvn cBeTa AN CO34aHust CUr-
Hana 3M1eKTPUYECKOro HaMpsXeHWUs1 HA OCHOBE MeXaHW4eckoi BubGpaumu.

PucyHok 16 — CeHcopebl 3ByKa

4.3.16 CeHcop TemneparTypbl

JTOT TUM CEHCOPOB MHTErpupyeT Temnepatypy peanbHOro Mvupa B BUPTYasibHblli TPEXMEPHbIA mup.
TepmomeTp — 370 Npubop, N3MEPSALWMNA TemnepaTypy Win ee n3MeHeHne. Heobxogmmo onpeaenuts ab-
CTPaKTHYK MOZesib AlaHHbIX, KacatoLlycs BU3yasbHbIX, YHKUUOHAMBHBIX U (OU3NYECKMX CBOWCTB 3TOr0 TMna
CEHCOpPOB, YTOOLI NPeAcTaBASATb U 3IMYIMPOBATbL UX B BUPTyaSlbHOM TPEXMEPHOM MUpe.

TepmoMeTp COCTOUT U3 CRefyLWmX ABYX BaXHbIX 3/1€MEHTOB:

- CeHcop Temmnepartypbl (Hanpumep, CTEKNsSHHAsA Konba € pTyTbio WM UUPOBOIA CeHCcop B cly4vae C
WHbpakpacHbIM TEPMOMETPOM), B KOTOPOM MPOUCXOAMUT HEKOTOPOE U3MEHEHWE MPU YBEUYEHUN UAN YMEHb-
LeHU Temneparypsl;

- onpefesieHHble cpeAcTBa nNpeobpa3oBaHMs 3TOr0 U3MEHEHUA B YMC/NIOBOE 3HAuyeHue (Hanpumep, BU-
AVMas Wkana B pTYTHOM TepMOMeTpe WK LupoBoe 3HavYeHne B MHGpakpacHOM TepmomeTpe).

CeHcop Temnepartypbl pearvpyeT Ha M3MEHeHue TemnepaTypbl W UCNONb3yeTcsa AN aBToMartu3auun
ynpasfeHus Temnepatypoii (cM. pucyHok 17). Takoid Tun ceHcopa dhrMkcupyeT TensoBble U3MEHEHUSs, Bblpa-
6aTbiBaET 3N1EKTPUYECKMI CUTHAUT U KNacCuUUMpPyeTca Kak CEHCOP KacaTesibHOro MM HekacaTeslbHOro Tuna.
KacaTenbHblli TMN CEHCOPOB M3MepSeT 3HauyeHne TemnepaTypbl NyTeM HenocpeAcTBEHHOr0 KOHTakTa ¢ 06b-
€KTOM M3MEepeHusi, B TO BPEMS KakK HekacaTesibHbIi TUM CEHCOPOB M3MepsieT TEM/I0BOE M3/yvyeHue 06bekTa
n3mepeHus.

PucyHok 17 — CeHcopbl Temnepatypbl

4.3.17 [pyrue ceHcopbl

MoMUMO BblLLIENEPEUYUCTIEHHBIX TUMOB CEHCOPOB, CyLleCcTByeT MHOXECTBO APYrMx Ha ctagumn paspa-
60TKM M NMPOU3BOACTBA, U WX UCMO/b30BaHWE CTAHOBUTCA BCe 6oslee pacrnpocTpaHeHHbIM. VX MOXHO 6yaet
KnaccuumumpoBaTb 1 NpefcTaB/iAaTe B BUAe AndepeHUpyeMblX TUMOB CEHCOPOB MO Mepe BbISAB/IEHUSA UX
TUMNYHBIX CBOWCTB.
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4.4 TlpepgcTtaBrieHMe ceHcopa

4.4.1 0O630p

CmellaHHasa peasibHOCTb Ha OCHOBE (PU3NYECKUX CEHCOPHbIX YCTPONCTB 06beauHAeT husnyeckme ceH-
COpHbIe YCTpOoNcTBa (MM NPOCTO hN3MUYECKME CEHCOPbI) U NX (PYHKLMOHAbHbIE BO3MOXHOCTU B BUPTYasIbHbIX
TpexMepHbIX Mupax. BHelwHwit BuA, 1 domsnyeckne cBoiicTBa (HM3NYECKOro CeHcopa A0/MKHbI NoAAEePXMBaTb
npeacTasfieHVe B BUPTYya/lbHOM TpexmMepHoM mupe. Kpome Toro, hmsmyeckne cBOMCTBA U COOLITUSA AO/DKHbI
noanepXuBatb BO3MOXHOCTW KOHTPOSS U yNpaBneHns B BUPTYa&/IbHOM MUpe.

[Ons Toro uTo6bl 06ecneynTb BUPTYasIbHbIA TPEXMEpPHbI MUP BO3MOXHOCTbIO NpeacTaBieHus qusnye-
CKUX CEHCOpOB, CUCTEMaM CMeLlaHHOW peasibHOCTM Heo6XxoauMbl cneaytowme yHKLMK:

- npeactaBneHve U3NYECKNX CEHCOPOB B BUPTYas/lbHOM TpEXMEPHOM Mupe: hn3nyeckuii CeHCOop MO-
XeT ObITb NpeAcTaB/ieH Kak reomeTpuyeckas 3P-mofenb Uiy Kak HeBUAMMOe CEeHCOpHOe YCTPOCTBO B CTPO-
ro onpefesieHHoOM MecTe M C TOYHON opueHTauueld;

- NpeAcTaBfieHne BU3yallbHbIX W (PYHKLMWOHANbHLIX CBOWCTB KaxAoro M3nyeckoro ceHcopa B
30-cueHax;

- npeAcTaB/ieHne (PU3NYeCcKnxX CBOMCTB KaxAoro gomaunyeckoro ceHcopa B 30-cLeHax;

- ynpaB/ieHne NoTOKOM AaHHbIX hrU3nyeckux ceHcopos B 30-cueHax;

- WHTepdheiic Ana ynpaeneHus umsnyeckumm ceHcopamu B 30-CLEHaX.

Ha pucyHke 18 nokaszaHa mofenb npencraBfeHns (hU3MYeckoro CeHcopa, KoTopasi CoCTOUT u3 Mupa
ceHcopa MAR, npocTpaHCTBEHHOrO COMOCTaBUTEsII W COMOCTaBUTENSA COObITUA. DMYNUPOBAHHbLIA MUP
MAR-ceHcopa opraHusyeT cogepxaHne MAR c NOMOLLbO KOMMO3ULUKN CLEHbl. MHorve Tunbl (IU3NYECKUX
CEHCOpOB B peasibHOM MUpPe MOryT 6bITb NPeACcTaB/ieHbl U YyNPaBisaTbCA B BUPTYaASIbHbIX TPEXMEPHbIX MUpaXx.

MpocTpaHcTBEHHAA Mwup MAR-ceHcopa
nHpopmaums (me- KoHTeHT MAR
cTononoxe-
Huel/opueHTaumsa) p
Mup MAR

Mopanuposa-
Hue/komnosnunsa
CLIEHbI
3D-Mup Ha OCHOBE BUPTY-

anbHoI peanbHOCTH % m
(Mogenuposaxue)
p
®unsnyeckuii ceH- b
eHAepuHr
cop (gaHHble MO- ; Aep
Lenu peanbHoro
ceHcopa) :

OTobpaxeHne

OnucaHune ycTpolictea
oTo6paxeHuns

Co6bIThe husnyeckoro ceHcopa
(MHopMauma ceHcopa — peasibHble AaHHbIe)

PucyHok 18 — Mogenb npeactasnieHnst oM3nM4eckoro ceHcopa

O61bekTbl B hnsndeckom mupe 3D MAR Ha OCHOBE CEHCOPOB MOTYT ObITb CMOAEMPOBaHbI C UCMNOSb-
30BaHMeM reomMeTpuyeckux Uan HereoMeTpuyYeckux AaHHbIX B 3aBUCMMOCTU OT CBOWCTB 06bekToB. Mup MAR
Heo6XxoAuMO MOAenmpoBaTb C MCNOb30BaHMEM TOYHOW WMHAOPMAaLMM O MECTOMNOSIOKEHUM U OpuveHTauum
BCEX 06bEKTOB. Apyrumu cnosamu, mup MAR fo/mkeH 6biTb NPOCTPAHCTBEHHO CUHXPOHU3UPOBAH C COOTBET-
CTBYIOLLUM eMy peasibHbiIM MUPOM Ha OCHOBE MHGIOpMaLMKM O MEeCTOMOJSIOXEHUN U opueHTauum. MecTtonoso-
XXeHne MOXeT ObITb onpefesieHo ¢ nomolbio nHpopmaumm GNSS, a opreHTauma MoXeT ObITb NpescTaB/ieHa
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HanpaBfeHnem ABwXeHUs obbekTa. Ha pucyHke 19 nokasaHa npouegypa co3gaHuss mupa ceHcopa MAR B
30-cueHe.

BupTtyanbHbliii 30-Mmp CHavana co3gaeTtcsi ¢ nomoulblo 30-MOAEeNMpPoBaHUs, peHAepUHra n aHuMmauum
(cm. [9], [10]). 3aTem BUpTyasibHbIi Myp pacumnpsaeTcs B Mup MAR ¢ reonpoCcTpaHCTBEHHLIMW KOOpANHaATaMMU 1
CUHXPOHU3NPYETCH C COOTBETCTBYIOLLMM peasibHbiM MUPOM (cM. [4]—([7]). Mup MAR npepgoctaBnseTt KaxaomMy
06bekTy reorpaduyeckyto nHopmaumio. Mup MAR Ha ocHOBe (hM3MYECKUX CEHCOPOB CO3j4aeTcsa M3 mupa
MAR, WMHTETPUPOBAHHOIO C PU3NYECKMMWN CEHCOPAMMU.

Cob6bITNA (PU3NYECKUX CEHCOPOB AO/MKHbI NOALEPXMBATbL BO3MOXHOCTb NpeacTasieHns B mupe MAR.
CyLiecTByeT MHOXECTBO pas/IMyHblX TUNOB CEHCOPOB, NPeAOoCTaBAALWMX pasHble TUMbl nHdopmMalum o co-
ObITMAX U 3aBUCALLMX OT PU3NYECKNX CBOMCTB (PU3NUYECKNX CEHCOPHbIX YCTPONCTB. NHGopmaymsa o cobbiTum
MOXeT ObITb NpejcTaBneHa B BUAE TEKCTa, N300paxeHus, NoToka ABOWYHbLIX AaHHbIX U T. 4., B 3aBUCUMOCTU
OT TUNa MoToKa [AaHHbIX, NocTynawwero ot ceHcopa. MAR-KOHTEHT COCTOUT U3 BUMPTYasibHbIX 33-06bEKTOB,
npeacTaBNAoLWMX Pundyeckme o6bLEKTbl B peaslbHOM MUpe, 1 hn3nyeckon nHgpopmauumn, Takoi Kak cobbiTus,
reHepupyembie OU3NYECKMMUN CeHCopaMMu.

Heobxoanmo ucnonb3oBaTh fBa Buaa nHTepdeincos. OAuH U3 HUX — 3TO UHTepdpeiic, koTopblil ynpas-
NSieT KaxAbliM Bu3yasibHbIM 06bekToM MAR B 33-cueHe. [pyroii — uHTepdeiic Ansa uMmnopta win akcnopra
COObITUI, NonyYyaembiX 0T PU3NYECKUX CEHCOPOB. TN UHTEpPAIENCbl MOryT 6biTb MHTErPUPOBaHbI B 33-CLEHY
Tak, 4ToObl (hm3nyeckne ceHcopbl ObIIN yNnpaBAsSeMbIMU U BO3ENCTBOBA/IM HEMOCPEACTBEHHO Ha CLIEHY.

TpexmepHoe KonvpoBaHWe peasibHoro Mupa:

- thopma;
TpexmMepHbIii MUP HA OCHOBE TEXHOMOTUK BUPTY- - BHELWHWIA Bug;
anbHOI peasibHOCTH - MacwTabuposaHve

CuHxpoHusauusa GNSS ¢ peaibHbIM MUPOM:

- cuHxpoHmnsaumnsa GNSS;

- TO4YHOE pacnonoxeHune n opveHtauns 30-
06BbEKTOB;

- cneuudmkaums eauHILbl USMepeHns

Mwup MAR ¢ GNSS

TpexmepHoe KonmpoBaHue peasibHoro Mvpa
C MOMOLLbH0 CEHCOPOB:

Mup MAR ¢ cexcopamu - (DYHKLMOHA/ILHOE NPEeACTaB/IEHNE CEHCOPOB;

- TOYHOE PACMO/OXKEHNE 1 OpUEHTALSA
CEeHCopoB

PucyHok 19 — Co3gaHve mupa ceHcopos MAR

4.4.2 To4yHOe pacrnosioXXeHne N opueHTaunsa n3nyeckoro ceHcopa

TO4YHOE pacnosioXeHue ¥ opueHTauusa usnyeckoro ceHcopa B TpexmepHom mupe MAR 3agaetcs cne-
Aylolein npoueaypoii:

War 1. OnpegennTte cucTemy reokoopavHaT BUPTYasnbHOl 33-cpefpbl, COrnacoBaHHyl0 C orpaHnynBalo-
WyM npAMoyronibHMKOM GNSS (cMm. pucyHok 20). OrpaHmumBalowmii NPSMOYrofibHUK onpeaensietT BOCEMb MO-
3mymnin GNSS gna TpexmepHoro mmpa MAR, KOTOpbIli NnpeacTaBaseT cob60oi NPOCTPaHCTBO BHYTPU 1 BHE NOMe-
LLeHWit B 3aBMCMMOCTM OT BapuaHTa MCNosib30BaHus. YeTbipe HkHMe koopanHatbl GNSS MOXHO NONyunTb C
nomowbio obuiero yctpoinictea GNSS, a yeTbipe BepxHue koopanHatbl GNSS MOXHO MOAYyYnTb C NOMOLLbHO
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yeTbIpex HWKHUX KoopauHat GNSS, npubasBmB K HUM A/IMHY U OpUEHTaLUI0 OrpaHu4YMBaloLLero NpsMoyrosib-
Huka. Moatomy ans kaxgoi 30-cueHbl TpebyeTcsa ogHa cuctema reokoopguHat. CeHcop GNSS onpegenseTt
Hayano CMCTEMbI reOKoOpAMHaT, a opmeHTauusa npoctpaHcTBa 3D MAR ncnonb3yeTtcs gns onpeaenexHns oceii
CUCTeMbl reoKoopauHar.

LWar 2. OnpegenuTe OpueHTaLMI0 Kax4oro ceHcopa B BuMpTyasbHoOW 30-cpefe, cornacoBaHHOW C cu-
cTemoli reokoopaunHaT (CM. pucyHok 21). MecToMnonoXeHne ceHcopa onpegenserca B CUCTEME reoKoopamHaT.
OpueHTauus ceHcopa onpefenseTcs C NOMOLbI0 3HAYEHWI KpeHa, TaHraxa W pbiCKaHus.

LWar 3. Onpegennte peasibHY0 AJINHY C UCMNOMb30BAHUEM €[UHUL, U3MEPEHUSA, COMNacoBaHHbIX C CU-
CTEMOIi reokoopAMHAaT W 3HAYEHUA KpeHa, TaHraxa W pbiCKaHWs, 3afaHHbIX opuveHTauneli (CM. pUCYHOK 22).
CeHcop HaxoauTcs B TOYHOM MOMOXEHUM C UCMOJIb30BaHUEM €4VHUL, U3MEPEHNS peasibHOW ANWHbI.

Ha pucyHke 23 nokasaH NpoLecc YyCOBEpPLUEHCTBOBAHHOIO rpadinyeckoro koHeseepa € UCMNo/sb30BaHu-
€M BCeX Llaros A1 onpefeneHnsa MecTonosoxeHna ceHcopa 1ol B mupe MAR.

1 OnpepgenuTe cUCTEMY reOKOOPAUHAT BUPTYasibHON 3P-cpefibl, COrnacoBaHHy0 ¢ NpsiMoyrosibH1kKoMm GNSS

YeTblpe 3Ha4YeHNss CeHCopoB

GNSS.
OfNH reOUCTOYHUK A1 Kk oW
30-CcueHsbl
1
CeHcop GNSS
GNSS1
GNSS4

GNSS2 GNSS3

PucyHok 20 — OnpefeneHne cucteMbl reokoopamHar as1a cueHsl 3D MAR
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2 Onpefenute opreHTaUMI0 K&XA0ro CEHcopa B BUPTyasibHOW 30-cpefe, COrMlacoBaHHOM C CUCTEMOI reoKoopAuHaT.

YeTbipe 3HayeHuss ceHcopoB GNSS.
OpfVH reoUCTOYHUK ANS Kaxk 0ol
30-CuUeHbI.

OpueHTauus Kaxaoro ceHcopa

GNSS4

GNSS2 GNSS3

PucyHok 21 — OnpepeneHue opueHtauunm gna cedcopa 1orl

3 Onpegenute peasibHylo A/IMHY C UCMOIb30BAHUEM E4UHNL, U3MEPEHMS], COT/TACOBAHHbIX C MECTHOI CUCTEMOI KOOPAUHAT U OpUeHTaUME.

YeTbipe 3Ha4yeHns ceHcopoB GNSS.
OfMH reOUCTOYHVK A1 KabK oM
30-CuUeHbI.

OpueHTaumsa kaxgoro ceHcopa.
EAVHVLBI n3MepeHns ANNHbI

1
CeHcop GNSS

GNSS4

GNSS2 GNSS3
OpvieHTauus:

yrnbl Jiinepa, yrnbl Telita — BpaliaHa, BEKTOp opueHTauum Yrnbl Teiita— BpaitaHa

PucyHok 22 — OnpegeneHve peanbHOW AIUHbI U eAVHUL, U3MEPeHUs Ansa ceHcopa loT
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4 3apaiiTe ycoBepLLEHCTBOBAHHbIN rpadinyeckuii KoHBeliep, BKIOYasi reOKOOPAMHATbI, OPUEHTALMIO 1 CUCTEMY
KOOpAMHAT eAVHUL, U3MEPEHUSI.

YeTbipe 3HayeHnsa ceHcopoB GNSS.
OfVH reoNCTOYHUK /1A Kaxk ol
3P-cLeHbl.

OpvieHTaLyst KaXkaoro ceHeopa
EQVHALBI MBMEPEHUS! Iy HB

GNSS4 Pbickanne

TaHrax

GNSS2 GNSS3

PucyHok 23 — ObpaboTka yCOBEPLUEHCTBOBAHHOTO rpachnyeckoro KoHeeliepa

4.4.3 CBoiicTBa CEHCOpPOB U UHTepdenc

Mocne TOYHOro onpefeneHns MecTonoNOXEHUA 1 OpueHTaumMm rm3nyeckoro ceHcopa HeobxoaMMOo Tak-
Xe npeAcTaBuTb €ro cBOlcTBa U nHTepdeic. CeoicTBa ceHcopa (PYHKLMOHaNbHO npeacTasieHbl B 30-CLeHe.
OHM MOryT cofepXaTtb BU3yasibHY 1 (Mn) yHKUMOHaNbHY nHopmMauumio. CBoWCTBa ceHcopa MOryT 6bITb
npeacTas/ieHbl BU3yabHO B cueHe. OAHaKo CyLeCcTBYIOT CEHCOpbI, AN KOTOPbIX HE HYXHa BuU3yasbHas WH-
dhopmaLms, Hanpumep ceHcopbl 3Byka. B aTom cnyyae B cueHe OyfeT npeacTaBrieHa TONbKo (OYHKLMSA 3BYKA.
WHTepdeiic dmsmnueckoro ceHcopa onpegensietcs Ans npefocTaBneHns MHopMauMmM O NOAKIIOYEHUMN, He-
06Xx04MMOl ANA MmMnopTa NOTOKOBbLIX AaHHbIX CEHCOopa M3 peasibHOro mMupa.

4.4.4 Mopenb faHHbIX NMpeacTaB/IEHNA CEHCOPOB

3P-cueHa co3gaeTcsa ¢ nomMoubio rpada cueHbl (em. [9], [10]). Ana Toro utobbl NpeacTaBUTb CEHCOPbI C
NX PYHKLUNOHaNbHBIMW BO3MOXHOCTSAIMU B 30-CLEHe, A0/KHA CYLLeCcTBOBaTb BO3MOXHOCTbL nepegayn pesysb-
TatoB 06paboTkn rpacumyeckoro koHseliepa Ana 3P-ceHcopoB ¥ 3P-cueHbl, a Takke (M3nyeckux CBOMCTB
Mexay MpUIoXKEHUAMM 1 NO ceTu. TpexmepHash MoAe b AAaHHbIX A/11 CEHCOPOB MOXET ObITb onpefesieHa kak
pacwupeHHblin rpad 3P-cueHbl. B pasgene 5 onucbiBaeTcs opraHusaums rpada 3P-cueHbl ceHcopa.

5 Npad 30-cueHbl ceHcopa

5.1 OnpepgeneHune rpaga 3P-cueHbl ceHcopa

TpexmepHas cueHa MAR c ceHcopamun co3gaeTcs € NOMOLLbLO rpada cueHbl, KOTOPbIA COCTOUT U3 KOM-
NoHeHTOB 3P-CueHbl WU CBOMCTB BHeLLHero Buga. B 4yncno KOMNOHEHTOB BXOAAT 3P-06bekTbl M CEHCOpbl B
3P-cueHe MAR. OpraHusauus cueHbl ceHcopa MAR BbINOIHEHA cnegylowmumM o06pasom:

- npefcTaB/ieHWe BUPTYasIbHOIO TPEXMEPHOro Mupa: onpefesnivte BUPTYyasibHbli TPEXMepPHbIi Mup, B
TOM 4yucne obpaboTky ¥ BU3yanmsauuo nHgopmMalmm, nosyvyaemMoli OT CEHCOPOB B peaslbHOM MUPE,

- BMPTYasibHblli TPEXMEPHBIV MUP, CUHXPOHU3UPOBaHHbLI ¢ Nomolbio GNSS: onpegenute mogenun gaH-
HbIX BUPTYa/IbHOro TPEXMEPHOr0 MMUPa, CUHXPOHU3MPOBAHHOIO € NomMoLlblo GNSS, AONONHEHHOrO MHGIOpMa-
umeli peasibHOro MmMpa 0 MeCTOMOJIOXKEHUN U OpUeHTaunu;
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- (pm3nyecknme CeHCOpHble YCTPOWCTBA W CBOWCTBA: onpefenute MOLENW AaHHbIX MNpeAcTaBiseMblX
CEHCOPHbIX YCTPONCTB U UX DYHKUMOHA/bHbIE CBOCTBA B BUPTyaSlbHOM TPEXMEPHOM MUpE;

- MHTepdencbl ¢ PU3NYECKMMI CEHCOPHBLIMI YCTPOMCTBaMUN: onpeaennute nHTepdeiicbl AN 06paboTkm
MHhopmMaumn ¢ ncnonb3oBaHMeM MOTOKOBbIX AAaHHbIX ceHcopa. Kpome Toro, onpegenuTte NoakalyeHne K qu-
3M4EeCKOMY CEHCOPHOMY YCTPOMCTBY WM MHAPOPMALMIO O JOCTYNEe K HeMy.

CTpyKTypa fAaHHbIX, Heobxogmmas f/1a opraHmsaunn cueHsl ceHcopa MAR, onpegenseTtcsa criefylowmm
obpasom:

- CueHa MAR c ykasaHeM MeCTOrMOIOXEHMS 1 OpyeHTaumn

------ MecTonosoxeHne (Ha4asio koopamHar B cucteme GNSS)

------ OrpaHnumBatoLLmii NPSMOYrO/IbHUK MECTOMO/OXKEHUS (YETbIPe HWKHME KoopamHaTbl GNSS), 3Ha4eHVs A/IMHbI
N e4VHNLBI U3MEPEHNS

------ OpvieHTaums (TaHrax, pbiCkaHue, KpeH)

------ O6bekT MAR

Martepviasibl

WHTepdielicbl ¢ BUPTYa/bHbIMY MUpaMi
--------------------- dur3nyeckuii ceHcop

dopma

Martepuasbl

reoMeTpus

UHTEpPEiChI C BUPTYa/IbHbIMM MypamMu
Tvn dmsnyeckoro ceHcopa

dusnyeckme cBoicTBa

WHTepdoelichbl ¢ peanbHbIMK MUpamMi
OpvieHTaumst (TaHrax, pbiCKaHue, KpeH)--

pach 3P-cueHbl gna 3P-cueHbl MAR npeacTasneH Ha pucyHke 24.

CueHa MAR

WHdhopmaums 06 orpaHuum-
BAlOLLEM MPSIMOYTO/IbHUKE
GNSS, annHa n efuHULbI na-

MepeHus .

du3nyeckunii ceHcop

dopma

FeomeTpus

Martepuan dusnyeckne nHTepdeiico
C peanbHbIMU MUpammn

Matepuan reomeTpus

WHTepdelickl ¢ BUp-
TyasibHbIMU MUPaMK

PucyHok 24 — I'pach 3P-cueHbl MAR ¢ ceHcopoMm
19



FOCT P MCO/M3K 18038—2023

Viepapxnyeckasa CTpykTypa, NpeAcTaB/ieHHas Ha PUCYHKe 24, onucbiBaeT CTPYKTYPY AaHHbIX 30-CUeHbI
MAR, koTopas cocTouT 13 Habopa o06bekToB MAR, Hadana koopguHat B cucteMe GNSS, orpaHnymBaloLLero
npsMoyrofibHMka GNSS €O 3HaYeHUAMU ANWHbI, eauHMLaMKU U3MepeHuns n opueHtauymeii. O6bekt MAR co-
ctont m3 30-06bekTa n (M) PU3NYECKMX CEHCOPOB. TpexmepHbli 06beKT Ana obbekta MAR HaxoguTtcs
B cueHe MAR c ykaszaHnem uHopmaLuMy 0 ero MecTOMNoOJIOXEHUN N opueHTauuun. VMHdopmaunsa o dopme
30-06bekTa 1 (Mm) M3nMYecKoro ceHcopa BKIOYaeT B cebs MHhopmauuio o BHEWHEM Buge. BHewHwnit Bug
OTHOCUTCA K /11060 CEHCOPHOM MHopMaunn, ykasaHHol gns obbekta. Hanpumep, ognH o06bekt MAR mo-
XeT 6blTb NpeAcTaBneH C NOMOLLbI BU3yanbHON hOpMbI, a APYro — € NOMOLLbI0 CNYX0BOW UHGOopMaLMK.
Bu3yasnbHbIiA BHELLHWIA B, — 3TO TO Xe camoe, 4TOo U rpadhmyeckoe npeacraBrieHne 06bekTa, KOTOpoe BK/II0-
YyaeT B cebs MHopmaumio 0 reomeTpun U matepuanax. Havano koopavHat B cucteme GNSS onpegensertcs
ans mectononoxeHusa 30-cueHbl MAR, KoTopas npeacTaBiseT cobOi KoM peasibHoro mupa. Hanpumep,
30-cueHa 34aHnsa WNn KoHpepeHu-3ania B peasibHOM MUpe MMeeT Hayano koopauHat B cucteme GNSS c
ero mectonosioxeHneM. [ns kaxao 30-CueHbl B HUXHE YacTu NMPOCTpPaHCTBa CO34aeTCsl OrpaHUYMBaloLLmnii
npamoyrosibHMKk GNSS ana onpegeneHus mectononoxeHns 30-CLeHbl C COOTBETCTBYIOLWMM MECTOMNOsI0Xe-
Hnem B cucteme GNSS.

Ecnn 06bekT MAR nmeeT hnsnyeckunii CEHCOP, TO OH onpeAensieTcs ero MecToMo/I0XEHNEM U OpUEHTa-
umeii, TMINOM ceHcopa, (PM3NYECKMMU CBOMCTBaAMU W MHTepdeiicaMu C peasibHbIM MUpPOM. Pu3nyeckne CBOWA-
CTBa BK/IOYAOT B ce65 MHpopmaLmio, Heob6xoAMMY0 ANA UMNopTa AaHHbIX CUrHana BO BHeLHWe diusnyeckme
CEHCOpHbIe YCTPOWCTBA WM 3KCMOPTa 3TUX AaHHbIX B 0OpPATHOM HanpaBfieHuWn. VIHTepdeickl ¢ peasbHbIM
MUPOM cofepxaT nHhopmMaLmnio 0 NOAKIIYEeHUN, HEOBXO0AMMYHO /1S pacno3HaBaHMs CEHCOPHOro yCTpoicTea
B CETeBOIi cpege.

5.2 ®dusmyeckne cBomcTBa N UHTEPENCHI C peasibHbIM MUPOM

5.2.1 O6wan nHgopmauyms

UTobbl NpefcTaBuTb (PYHKLMIO (hU3MYEeCcKoro ceHcopa B BUpTyasibHoM 30O-npocTpaHcTBe, obecneyvBa-
eTcsa ynpasneHve uanyeckummn cBoincTBamu 1 uHdopmauveli o noaxkayeHnn usnyeckoro ceHcopa. CTpyk-
Typa cueHbl MAR BkoYyaeT B cebs 3Ty MHdoOpMaLMo OTHOCUTESNIbHO Tuna (U3MYecKoro ceHcopa v apyrux
30-06bEKTOB B CLEHE.

5.2.2 ®dunsmnuyeckme cBommcTBa PMU3MHECKOro CEHCcopa

dusnyecknii ceHcop npefcTaBaseT Hanmume (PU3MYECcKOro CEHCOPHOrO YCTPOWCTBA U ero hyHKLMN B
cueHe MAR. ®un3nyeckoe CEHCOpPHOE YCTPOICTBO OnpeaensieTcs ero ceoiicteamm, Takumm kak UUID, nms, Tmn
cOobbITUA, TUN YNpaBfieHUsa 1 onucaHne, Kak nokasaHo Ha pucyHke 25. MNone UUID ncnonb3yeTtcs AN yHUKasb-
HOW nageHTMdmkauum rsnyeckoro ceHcopa, name — 370 UM PM3NYECKOTO CeHcopa, event type — 3T0 Tun
BXOZHOr0 NOTOKA AaHHbIX OT YCTpolicTBa, control type — 3To Tun uHdopmaumm 06 ynpasneHun, nepegaBae-
MOV ycTpolicTBy, a description — 370 onucaHue ycTpoiicTBa. B Tabnuue 1 npuBefeHbl Noss, Heobxoaumble
Ana npegctaBneHns M3nMyeckux CBONCTB (hNM3NYECKOT0 CEHCOPHONO YCTPONCTBA.
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DESC
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Mpumep

<blAME>KoHanunoHep</MAME>
<EVENT_TYPE>TEMP</EVENT_TyPE>
<CONTROI<_TYPE>TEMP</CONTROU.TYPE>

<DESC>THnN ceHcopac/DESO

PycyHOK 25 — ®u3nyeckrie cBoiCTBa dmanyeckoro ceHcopa

Ta6nuua 1— OnvcaHue o3NYECKOro CEHCOPHOTO YCTpolicTBa

Monsa ¢ uHpopmaumeit 06 ycTpoiicTee

uuID
NAME

EVENT TYPE

CONTROL TYPE

DESC

CsolicTBa ycTpoiicTBa
YHuKa/bHbI MAEHTUCUKATOP 18 Pacro3HaBaHWs yCTpolicTBa
Vs ycTpoiicTea

Tun faHHbIX, KOTOPbIE MOTYT OTNPABAATLCS C (IM3UYECKOTO CEHCOPHOIO
ycTpoiicTBa

TuN AaHHbIX, KOTOPbIE MOTYT OTNPABAATLCA HA (hU3MYECKOE CEHCOPHOE
YCTPOIACTBO

JononHuTenbHoe onMcaHme (U3MUECKOro CEHCOPHOTO YCTpolicTBa

5.2.3 ®usnyeckme nHTepdeiicbl ¢ peasibHbIM MUPOM (PU3MYECKOrO CeHcopa
B cTpykType cueHbl MAR dmanyeckne mHTepdpelicbl C peasibHbIM MUPOM OTHOCATCS K ONpeaeneHuto
MHhopMaumn 0 coeguHeHUN YCTPOCTBa CO CLEHONM NOCpPeACcTBOM MPUIOXKeHUs. meloTcs cnegylowme noss:
name, description, IP, port, ID, password n protocol (pucyHok 26). B nosne name ykasbiBaeTcs UMs coefuHe-
H¥A, none desc onucbiBaeT MHGOPMaLMO 0 coegnHeHun, IP — IP-agpec ycTpoicTBa, port — Homep nopTa
ANs NOAKMNI0YEHNs YCTpoicTBa, ID — naeHTUduKaTop nonb3oBaTens, password — COOTBETCTBYHOLMI Naposib

nosib3oBaTesnsi, a protocol — NPOTOKO/, WUCMOMb3YEMbIN A1 COEAMHEHUsI ¢ YCTpoiicTBOM. B Tabnuue 2 npw-

BeAeHbl Mons, Heobxoanmble AN PU3NYECKUX MHTEPdENCOB (hM3MUYECKOTO CEHCOPHOrO YCTPOICTBRA.
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MogknoveHne
NAME
Mpumep
DESC <NeAME>Ynpasnsitoliee ycTPOMNCTBO KoHAMUMOHepa</MAME>
<PE$C>VHhopmMaymsa o nogknoyeHnmn<1)E$C>
<1P>1.1.1.1</1P>
<PORT>8080«/PORT>
IP
<ID>userl</1D>
<PASSWORD>passl</PASSWORD>
<PROTOCOL>TCP</PROTOCOL>
PORT
1D
PASSWORD
PROTOCOL

PrcyHOK 26 — ®usnyeckrie MHTepdielickl ¢ peasibHbIM MVPoM

Ta6nuuya 2— OnucaHie gIM3NYECKOr0 CEHCOPHOMO YCTPOICTBA

Monsa ¢ uHopmMaumneid 0 NOAKIHOYEHNN MNHopmaLms o NogKIYEHUN (hU3MYECKOT0 CEHCOPHOTO YCTpOocTBa
NAME Mvisi, cBi3aHHOE C MHdopMaLmein 0 NoAKIHHEHN
DESC OnwucaHve uHhopMaLyn 0 NOAKHEHNN
P IP-agpec ¢oM3n4eckoro CEHCOpPHOro YCTPOCcTBa
PORT MopT 419 dm3nM4ecKkoro CEHCOPHOro YCTPOCTBa
D I/I,quTvmq)MKaTop nosb3oBaTenisa 4715 Aoctyna K ov3nieckoMy CeHCOpPHOMY
YCTpONCTBY
PASSWORD Maponb I/Ip,EHTI/Ivd)I/IKaTOpa nosib3oBarens 4719 AocTyna K on3nyeckomMy ceH-
COPHOMY YCTPOWCTBY
PROTOCOL MpoTokon o6MeHa AaHHbIMK

5.2.4 CTpyKTypa AaHHbIX A1 PU3NUYECKMX CBONCTB U UHTepdencoB Pr3nNYecKoro ceHcopa

Mpn opraHmsauun cueHsl MAR C NOMOLLbIO PU3NYECKMX CEHCOPOB MOXHO WMCMNOSMb30BaTb pas/inyHble
TUMblI CEHCOPOB B 3aBUCUMOCTU OT NPUIOXKEHUS. TUMbl CEHCOPOB MOXHO ONpefenuTb NyTem pasBepTbiBaHWS
CTPYKTYpbl 6a30BbIX AaHHbIX (DM3NYECKUX CBONCTB M MHTepdelicoB. B HacTosweM cTaHOapTe ykasblBaeTcs
abcTpakTHasa CTPYKTypa AaHHbIX A1 hu3nyecknx CBOMCTB U MHTepdieica B rpadie cueHbl. bonee nogpobHas
NMHpOopMaLNSA O KOHKPETHbIX (DM3MUYECKUX CEHCOopax MOXET ObiTh yKaszaHa B N0/1b30BaTE/IbCKUX MPUTOXEHUAX.
Hanpumep, paccMOTpuMM MpUNOXeHMe, KOTopoe MMeeT Tpu hm3nyeckux ceHcopa: TepmomeTp, RFID (paawvo-
yacTtoTHasa ngeHtmdmkaumnsa) n PLC (nporpaMMupyemblii 1OTMYECKUA KOHTposnep) (CM. pucyHok 27). B atom
npvMepe nosib30BaTesibCkue NPUIOKEHUS MOTYT pasBepHyTb TPU TUNa PrU3NYeCcKnx CEHCOPOB AJ/181 NOJyUYeHUs
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noApo6bHoi MHhopMauun o TemnepaType, BAAXHOCTU, UMGPOBOM BXOAE, LM(POBOM BbIXOAE, aHa/I0rOBOM
Bxoge uT. 4. (cm. [14]).

PU3NYECKNI CEHCOP B rpade CLEeHbI 30-nNpunoxXkeHms ceHcopa

PucyHok 27 — B3aumocBs3b mexay CbVI3I/IquKVIMVI CBOVCTBaMM 1 NOJIb30BATE/IbCKAMMN NPUNOXXEeHNAMN
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Ha pucyHke 28 mnokasaHa CTPYKTypa AaHHbIX 415 (PU3NYECKUX CBOWCTB U MHTepdheiicoB hranyeckmx
CEHCOPHbIX YCTPOICTBA.

®dUN3NYECKNt ceHcop

o MogkntoyveHne
YCTPoAcTBO (dbn3nyecknini nHTep-
(chnsnyeckue ceolicTea) o P
delic)
uuiD
NAME <dusnyeckune cBoncTBa PM3MHECKOro ceHcopa>
<Device>

<uUuID>

NAME DESC <Narae>
<EventType>
<Control Type>

EVENTJTYPE P <Deso
<dusunyeckuint MHTepdeiic hnanyeckoro ceHcopa>
<Connection>
CONTROLJTYPE PORT

<Narae>
<Deso
<iP>

DESC 1D
<Port>
<iD>
<Password>

PASSWORD <Protocol>
PROTOCOL

PucyHok 28 — CTpyKTypa faHHbIX iM3nMyYeckmux CBOCTB 1 MHTepIelicoB Ans qim3n4eckoro ceHcopa

6 CucrtemHas apxuTekTypa 419 npeacTaB/ieHNa (Pu3nyeckoro ceHcopa

6.1 CucTeMHas apxuUTeKTypa Ans Pu3nUYeckmx CeEHCOpoB

Mpu co3paHun 30-cueHbl MAR, MeHenxep rpadoB cueHbl MAR ynpaBnseT BcemMyu Heob6XoAUMbIMU AN
CLeHbl AaHHbIMK. 30-cLeHa MOXeT ObITb coXpaHeHa B haline gaHHbix MAR. daiin cogepXxuT Bce AaHHble /s
reHepauuun 1 nepegaum no cetn 30-cueHbl MAR. daiin gaHHbix MAR onpegensiet 30-cueHy MAR, ncnosnb3ys
cnegyouime KOMMOHEHTbI:

- haiin gaHHbIX MAR;

- napcep MAR,

- MeHekep 06bekToB MAR;

- MeHepxep rpada cueHbl MAR,;

- cueHa MAR u rpad cobbITnii;

- WHTepdelic goctyna K cueHe MAR,;

- KOHTpON/Mep cob6bITUiA;

- MHTepdieiic M3nYecKoro ceHcopa.
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Ha pucyHke 29 nokasaHa oblias apxuTekTtypa Ans npeacraBneHns omsmyeckux ceHcopos B 30-CLeHe.
Mapcep cunTbiBaeT AaHHble K3 paitna gaHHbix MAR U MHTEpNpeTupyeT MX Kak pasnnyHble 06bekTbl MAR.
O6bekTbl MAR COCTOAT M3 BU3yasibHbIX 06BHEKTOB Y 06BbEKTOB CEHCOpa, KOTOpbIe YNpaB/isalTca MeHeLKepom
06bekToB MAR. Cob6bITUS, reHepupyemble NporpaMmoil BHELUHEro yCTpohcTBa, nepepaloTcs B KOHTponsiep
COobbITUIN yepe3 mHTepgeinc dmnsnyeckoro ceHcopa. KoHTposiiep oTnpaBiseT COo6bITMA, KOTOPblE AO/DKHbI
ObITb NPeAcTaB/IeHbl CLEHOM, HA 06BEKT CEHCOpa, KOTOPbI ynpaBnsetTca MeHegxepoM o6bekToB MAR. WH-
Tepgpeiic goctyna k cueHe MAR nonydaeT v obpabatbiBaeT faHHble O COObITUAX O/ NPeAcTaB/eHUs Ha
CLEeHe MOoJlyYeHHbIX OT KOHTpofepa cobbiTuii ceHcopa. Ha pucyHke 29 ofHa M3 CTPENokK, BbIXOAALMX U3
KOHTponnepa cobbITuiA, yKa3biBaeT, YTO COObITUE BAMSET Ha BU3yaslbHbIA 06BLEKT, a Apyras cTpesnka ykasbl-
BaeT, UTo cobblTMe MpeacTaB/eHO He3aBWCUMO OT /1l060ro BM3yasibHOro o6bekTa B cueHe. B o6oux cnydasx
co6bITNA MOryT 6bITb NpeacTaBneHsbl B cueHe MAR. MeHemxep rpada cueHsl MAR reHepupyeT n o6pabatbl-
BaeT rpad CueHbl, KOTOPbIA onpefenseTcs reoMeTpueit, CBOWCTBAMU U COBLITUAMM, C NOMOLLbIO BU3yaslbHbIX
06BbEKTOB, 06BEKTOB CEHCOPOB U COOLITUIA ceHcopoB. Korga B cLeHe NpoucxXoauT U3MeHeHue yepes nosb30o-
BaTENbCKNI MHTepgeinc, OHO nepedaeTcsl B KOHTPOAAep cCobbiTMii MeHegxepoM 06bekToB MAR, a 3aTeMm B
nporpamMmmy BHELLHEero ycTpolicTea.

PucyHok 29 — CucteMHan apxuTekTypa /18 npeacraBneHns gimanyecknx CeHCopoB

6.2 CTpyKTypa CUCTEMBDI

6.2.1 O6LWwKMe NoNoOXeHns

Ha koHuenTyanbHOM ypoBHe cucTema mupa MAR c cmanyeckumm ceHcopamu BKIOYaeT B cebsl NsATb
KOMMOHEHTOB, HEOOXO4UMbIX ANsi 06PabOTKM NpeAcTaBneHnsa U PYHKUUA hn3NYeCcKnx CEHCOPOB B BUPTYaslb-
HOM TpexmMepHoMm mupe (cMm. pucyHok 30).
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MpeactaBneHne 06bekToB MAR, BK/toYas husnye-
CKMe ceHcopbl

PrcyHok 30 — CuctemHas cTpyktypa ans mvpa MAR ¢ husnyeckmmn ceHcopamm

6.2.2 MNMpepacTtaBrieHne TpexmepHoro mmpa MAR

Mup MAR c (pu3snyeckummn ceHcopamn OpraHuM3yeTcs C MOMOLLbI0 BUPTYasSIbHOrO TPEXMEPHOro mupa,
SMY/IMPYIOLWEro BapvaHT UCNOb30BaHUA B peasibHOM mupe. ®yHkunn 30-mMogennpoBaHns 1 BU3yanmusaLlmm
UMeKT BaxHOe 3HauveHue ansa cuctembl MAR n sBNsTCA HeobxogmmbiMu. CHavyana HeobxoAumo onpe-
[envTb BUPTyanbHbIi TPeXMepHbI MUp, 3MYIVPYIOLUIA peanbHblli MUP, a Takke nNpefocTaBuTb OYHKLUK
30-MofenvMpoBaHnsa U peHaepuHra ans usnyeckmx CeHCopoB B 3TOM Mupe. Mogesnb BUPTYasnbHOIO Tpex-
MEPHOro MuMpa MOXeT umeTb N060K pasmep, HanpuMep pasMep KOMHaTbl, 34aHus, ynuusl UM ropoaa, B 3a-
BMCUMOCTU OT NPUIOKEHNUS.

6.2.3 BupTyasibHble TpexXMepHble MUPbI, CUHXPOHU3NPOBaHHbIe Mo cucteme GNSS

BupTyanbHblii 30-Mup, aMyNUPYOLWNIA peasbHbli MUP, LO/MKEH OblTb CUHXPOHU3UPOBAH C MHopMa-
umeli cuctembol GNSS, 4To6bl BCE 0OBEKTHI B peaslbHOM MUpPe MOMN ObiTb KOPPEKTHO pasMeLLeHbl B BUPTY-
anbHoM 30-mupe (cm. [19]). MprunHa mcnonb3oBaHus MHpopmaunn cuctembl GNSS ansa Bcex 06bLEKTOB B
BUPTYyaslbHOM TPEXMEPHOM MUpE 3ak/yaeTcs B onpefeneHnn 1 pacnosHaBaHUM 06bEKTOB peasibHOro Mupa
C yKa3aHMeM KX TOYHOTO MECTOMOJIOKEHUS B BUPTYa/IbHOM TpexmepHom mupe. Mo3aToMmy HeobXxoaum MeTof

26



FOCT P MCO/M3K 18038—2023

CcO3[aHusA BUPTYa/IbHOTO TPEXMEPHOro Mupa, CUHXPOHU3MPOBAHHOrO Mo cuctemMe GNSS. B gononHeHue K
obuwemMy MUpy, CUHXPOHU3MPOBaHHOMY Mo cucteme GNSS, Bce 30-00beKTbl, BKIKOYAsA PU3NYeckue CeHco-
pbl, MOTYT MMeTb COOCTBEHHYO MHopmaumio cuctembl GNSS npu HeobxoaumocTn. VIHhopmaums cuctemsl
GNSS u gaHHble opyeHTaunn A0/KHbI ONpeaensaATbea A8 KaxXaoro o6bekta B mupe MAR.

6.2.4 CeHCOpHbIe YyCTPOWCTBa 1 UX CBONCTBA

BHewWwHUiA Bug hrsnyeckoro CEHCOPHOro ycTpoicTea npeactasneH 30-o6bektom B Mupe MAR. Kpowme
TOro, AO0/DKHbI 6bITb NpeAcTaB/ieHbl ero CBONCTBA, BKIOYasA BU3yasibHble WY ApPYrMe CEHCOpHble U husunye-
Ckve cBoiicTBa. B peanbHOM Mupe cyllecTBYeT MHOXECTBO TUMOB (hr3nmyeckmx ceHcopoB. Kaxablii chusnye-
CKuli ceHcop JoMmxeH ObiTb NpeacTaBfieH B BUAe Tuna (M3n4eckoro ceHcopa BMECTe C ero BHELHVWM BUAOM
n chnsmyeckumm cBoiicTBamu.

6.2.5 NHTepgeincbl C TpEXMEPHbLIMU CEHCOPHbIMU 06 beKTaMu

Monb3oBaTenbckne nHTepdiencol ANa ynpasneHns prusanyeckumm ceHcopamu AOMKHbI ObiTb BKIHOYEHbI
B MMpP MAR. OHU BAUAKOT Ha BU3YyasibHYIO 1 APYTyl0 BOCNPUHUMAaEMY0 MHGhopMaLMio 0 DU3NYeCcKUX ceHcopax
B Mmmpe MAR. C NomoLLbl M0/1b30BaTENLCKUX UHTEPKDEiICOB MOXHO MO-pa3HOMY NpeacTaBUTb BHELHWIA BUA
oM3nYecKnx CeHCopoB.

6.2.6 VIHTepdelicbl C (U3NYECKMMN CEHCOPHbLIMU YCTPOCTBaMM

VHTepdelicbl gna umnopTta 1 akcnopTa MHopmauun B husnveckne CEeHCOpHbIE YCTPOCTBa 1 06paTHO
AOJ/DKHbI BbITb NpeacTaBneHbl B mupe MAR. [1nA npeactaBnieHunsa usanyeckmx CBOMCTB ceHcopa B Mupe MAR
[O/MKeH ObiTb MPeAYyCMOTPEH MEXAHU3M MOJTyYEHUS] COObITUIA OT KaX[Oro CEHCOPHOro YCTpoicTBa. [O/KHbI
6bITb NpefCcTaBeHbl BCe COObITUA, Noslyyaemble OT (PU3NYECKUX CEHCOPHbIX YCTPOIACTB.

7 OnpegeneHuve npeactaBfeHns (OU3NUYECKOro cCeHcopa Ha fi3blke pa3meTkyn XML

7.1 CTpyKTypa CLUEHbl CMeLlaHHON N JONO/IHEHHOWN peasibHOCTU

7.1.1 MARScene

MARScene coctonT 13 Habopa MARODbjects, nndpopmauun cuctemol GNSS n nHgopmaymm o MecTo-
NOJIOXKEHUN.

7.1.2 MARODbiject

MARObject coctont n3s 30-06bekTa n n3nveckux ceHcopoB. NHdopmaumnsa o usnyeckom ceHcope u
nHpopmaums cnctemol GNSS aBnseTca Heob6s3aTeNbHOIA.

7.1.3 3D object

3D object nmeet dopmy.

7.1.4 Shape

Shape cocTtouT 13 Material, Geometry n InterfaceWithVirtualWorlds. ®usnyeckne coiictBa onpeaens-
IOTCA NO-pasHoMy B 3aBMCUMOCTU OT TUMNa CEHCopa U OpueHTauuu.

7.1.5 Physical sensor

Physical sensor coctout n3 Shape, Sensor type, Physical properties, Physical interface, Location n
Orientation.

7.1.6 Sensor type

Sensor type — 3T0 abCTPaKTHbIA CynepTun Bcex TUNOB CEHCOPOB, KOTOPLIM BKoYaeT B cebs CBOMCTBA,
obwme ans Bcex U3NYECKUX CEHCOPOB.

7.1.7 Physical properties

Physical properties cogepxut goyepHue anemeHTbl, Bkawvas UUID, Name, EventType, ControlType n
Desc.

7.1.8 Physical interface

Physical interface umeeT anemeHT Connection, KOTOPbIA COAEPXMWT AOYEPHUE 3NEMEHTbI, BKIOYast
Name, Desc, IP, Port, ID, Password n Protocol.
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7.2 OnpepgeneHne cxembl XML
7.2.1 MARSceneType

MARSceneType cocTout wu3 Location (Hayano KoopAauHaT, OrpaHWYMBalOWNA NPAMOYTONbHUK),
Orientation n Habopa MARObjects (cm. pucyHok 31).

PucyHok 31 — Tun MARScene
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7.2.2 GeoPositionType

GeoPositionType npencrasnsaeT, kak nokasaHo Ha pcuyHke 32, no3uumio no cucteme GNSS, cocTosLyto

13 3HAUYEHWI1 WMPOTbI W JONTOTHI.

ccomplexType name="'GeoPositionType'>
<annotation>
<documentation> llupoTa u gonrora reono3vumm
</documentation>
</annotation>
<attribute type="mar:LatitudeType'" name="lat"” use="required” />

«attribute type="mar:LongitudeType” name="lon" wuse="required” />

</complexType>

PurcyHok 32 — Tun GeoPosition
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7.2.3 LatitudeType n LongitudeType
Tvnbl WMPOTHI U AOArOThl, KaK NOoKasaHOo Ha pucyHke 33, onpefensTcs ABYMSA 3HAYEHWAMMU COOTBET-
CTBEHHO.

<simpleType name="lLatitudeType'>
<annotation>

<documentation> lWnpoTa ykasbiBaeTCs B AECATUYHbIX rpagycax U B CUCTEME KoopauHaT
WGS84 .

</documentation>
</annotation>
crestriction base="decimal'>
<minlnclusive value="-90.0" />
CmaxInclusive value=,90.0n />
</restriction>
</simpleType>
<simpleType name=,longitude2Vype.>
<restriction base="'decimal'>
<minlnclusive value='"-180.0" />
<maxInclusive value="480.0" />
</restriction>

</simpleType>

PricyHok 33 — Tunbl LWLMPOTLI 1 AOTOTI
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GeoBoundingBoxType, kak nokaszaHO Ha pUCyHKe 34, onpefesnseTrcs YeTblpbMsA reono3numsaMmmn n Tpems

3HA4YEeHUAMU OJIMHbI C 0BLWen eanHnLEl N3MepeHus.

CcomplexType name="GeoBoundingBoxType'>

<annotation>

<documentation> WH{popmauma orpa-
HUUYUTENBHOIrO NPSAMOYTO/IbHUKA ornpefenseTcs
YeTbIpbMA Feono3nunaAMn 1N TPeMsa AMHaMU C

eavHuueli n3vepeHus </document
</annotation>
<sequence>

<element name="'Pos
type=""Tar :GeoPositionType" />

<element name="'Pos
type=""mar :GeoPositionType" />

GeoBoundingBoxType

Positionl

Position2
Position3
Position4

Length

ation>

itionl™

ition2"

<element name="Position™"

type=""mar :GeoPositionType" />

<element name="Position4"

type=""mar :GeoPositionType" />

<element name="'Length"

type=""mar :LengthType" />
</sequence>

</complexType>

PucyHok 34 — Tun GeoBoundingBox

GeoPositionType
GeoPositionType
GeoPositionType
GeoPositionType

LengthType
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7.2.5 LengthType
LengthType, kak nokasaHo Ha pucyHke 35, onpeaensieTcs TPeMs 3HAYEHUAMMW ANUHbI C eAuHULEel 13-
MepeHus.

ccomplexType name='LengthType'>
<attribute name=m m type=""float" use="required” />
<attribute namely"™ type="float" use="required" />
<attribute name="z" type="float" use="requlred" />
<attribute name="tmifc" use="optlonal” default=""mr>
<simpleType>
<restriction base="’string'">
Enumeration value=wpmH /Xenumeration value="nm” />
Enumeration value= "um" /xenumeration value= "mm" />
Enumeration value= "cm" />._.
</restriction>
</simpleType>
</attribute>

</complexType>

PrcyHok 35 — Tun g/ivHbl
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OrientationType, kak nokasaHO Ha pucyHke 36, onpeenseTcsa TpemMs AeCATUYHbIMU rpagycamn (TaHrax,

pbiCKaHbe, KpeH).

OrientattonType

Taurask DegreeType
PbicKaHne DegreeType
KpeH DegreeType

«complexType name="‘OrlentatlonType'>
<sequence>
«element nate="Pitch” type="mar:DegreeType" />
«element name="Yaw" type="'mar:DegreeType" />
«element name=""1?o0ll" type="mar:DegreeType” />
</sequence>
«/complexType>
«simpleType name="DegreeType'>
«restriction base="decimalr>
«minlnclusive value="0.0" />
«maxInclusive value="360.0" />
</restriction>

</simpleType>

PucyHok 36 — Tun oprieHTauum
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7.2.7 MARObjectType
MARODbjectType, kak nokasaHo Ha pucyHke 37, cocTouT u3 afilemeHToB ThreeDObject n PhysicalSensor.
OnemeHT PhysicalSensor aBnseTcsa onunoHasbHbIM.

ccomplexType name="MARObjectType"r
<sequence>
<element name="ThreeDObject” type="tns:ThreeDObjectType" />
<element name="PhysicalSensor" type="tns:AbstractSenaorType"
maxOccurs=,I"" minOccurs="0" />
</sequence>

</complexType>

PucyHok 37 — Tun MARObject

7.2.8 ThreeDObjectType
ThreeDObjectType, kak nokaszaHO Ha pucyHke 38, cocTouT K3 afieMeHTa Shape.

<complexType name=l,ThreeDObj ectTypeH>
<sequence>
<element name='Shape"™ type="mar:ShapeType" />
</sequence>

</complexType>

PurcyHok 38 — Tun 30-06bekTa
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7.2.9 ShapeType

ShapeType, Kak nokasaHoO Ha pucyHke 39, cocTouT u3 3siemMeHToB Material, Geometry wu
InterfaceWithVirtualWorlds.

ShapeType
Material [0..%] MaterialType
Geometry [O-#] GeometryType
InterfaceWithVirtualWorlds [0.*] InterfaceWithVirtualWorldsType

<complexType name='ShapeType'>
<sequence>
<element name="Material" type="tns:MaterialType"™ maxOccurs=""unbounded"
minOccurs="0" />
<element name="'Geometry" type=""tns:GeometryType” maxOccurs=""unbounded"
minOccurs="0" />
<element name=""InterfaceWithVirtualWorlds"
type=""tns:InterfaceWithVirtualWorldsType"
maxOccurs=""unbounded"” minOccurs="0" />
</sequence>

/complexType>

PuvcyHok 39 — Tun ¢hopmbl

7.2.10 AbstractSensorType

AbstractSensorType — 3To cynepTun Ass BCex TUNoB ceHCOopoB. OH BK/OYaeT B cebsl cBONCTBA, 06Line
0N BCeX CeHCopoB (CM. pucyHok 40). Id — naeHTudmkaTop Kaxaoro ceHcopa. Activated o3HavyaeT akTUBHOe
cocTosiHMe ceHcopa. Shape — 370 reomeTpuyeckue gaHHble. SensorType umeeT crnegylolmne nepeuyucnse-
Mble 3HaueHus: {Typel, Type2, ..., Typel5}. PhysicalProperties o603HavaeT obume cBolicTBa. dusnyeckune
CBOWCTBA Kax[oro ceHcopa onpefenstoTca AN Kaxaoro tuna ceHcopa. ®dusnuecknii MHTepdelic nveeTt mH-
Tepdpelic ¢ peanbHbIM MupoM. Orientation coaepXuT MHopMaLmMio O TaHraxe, pbICKAHUN U KpeHe.
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36

id
activated
SensorType
Shape
PhysicalProperties

Physicallnterface

Orientation

AbstractSensorType

[0A]
[oal

[0A]
(oAl

1D
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EomplexType name=HAbstractSensorTypen>

<sequence>

Element name="'SensorType’>

<simpleType>

<restriction base=nstring'>

Enumeration
<enumeration
<enumeration
<enumeration
Enumeration
Enumeration
Enumeration
Enumeration
Enumeration
Enumeration
Enumeration
Enumeration
Enumeration
Enumeration
Enumeration
Enumeration
</restriction>
</simpleType>

</element>

value=""Camera” />
value="Chemical" />
value=rElectricn />
value="Environment"” />
value="Flow" />
value="Force" />
value="Light" />
value= "'Movement” />
value="'"Navigation" />
value=nParticle"” />
value="Position" />
value="Pressure" />
value="Proximity" />
value=""Sound” />
value=""Temperature" />

value=""0Others" />

< element name="'Shape' type="Tar:ShapeType" minOccurs=""0n/>

Element name="PhysicalProperties' type="tnar :PhysicalPropertlesType"

minOccurs="0" />

Element name="Physicallnterface” type="mar:PhysicallnterfaceType"™ minOccurs="0"/>

<element name="Orientation” type="mar:OrientationType” minOccurs="0" />

</sequence>

<attribute name=""id" type="ID" />

Ettribute name="activated" type="boolean"r />

</complexType>

PucyHok 40 — ABCTpakTHbIA TUN ceHcopa
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7.2.11 PhysicalPropertiesType
PhysicalPropertiesType cogepxuTt asiemeHT Device ¢ goyepHumMn anemeHtamu, skawodas UUID, Name,
EventType, ControlType un Desc (cMm. pucyHokK 41).

PucyHok 41 — Tvin ¢omM3nM4ecKnx CBOWCTB
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7.2.12 UUIDType, EventType n ControlType
UUIDType, EventType n ControlType onpegesieHbl, kak nokasaHo Ha pucyHke 42.

ccomplexType name="Physical InterfaceType">
<sequence>
<element name=IConnection'>
<complexType>
<sequence>
<element name="Name' type="string" />
<element name="Desc" type="string" minOccurs="0" />
<element name="IP" type="mar:I1PAddressType" />
<element name="Port" type="mar:PortType" />
<element name="ID" type="string" />
<element name="Password" type="'string" />
<element nawe="Protocol' type="string" />
</sequence>
</complexType>
</eleraent>
</sequence>

</complexType>

PricyHok 42 — Tunbl UUID, Event n Control
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7.2.13 PhysicallnterfaceType
PhysicallnterfaceType cogepxut anemeHT Connection ¢ govyepHuMU 3dnemeHTamu, Bkaovas Name,
Desc, IP, Port, ID, Password u Protocol, kak noka3aHO Ha pucyHke 43.

PrcyHok 43 — Tvin domsnueckoro mHTepdeica
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7.2.14 IPAddressType u PortType
IPAddressType u PortType onpegeneHbl, kak nokasaHo Ha pucyHke 44.
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<simpleType name=""1PAddressType">

Cunion memberTypes="mar: IPv4AddressType mar: IPv6AddressType" />
</simpleType>
<simpleType name=""1Pv4AddressType'>

<restriction base="string">

<pattern value=H ((25[0-5] 12[0-4] [0-9] 11[0-9]1[0-9] I1[1-9] [0-9] 1[0-91)-){3}(25[0-
51 I12[0-[0-9] |11 [0-9][0-9]11[1-9][0-9]|[0-9D)" />

</restriction>

</simpleType>

<simpleType name=""IPv6AddressType’>
<restriction base=,string,>

<pattern value="(([0-9a-fA-F]{1,4)0{7,7}[0-9a-fA-F]{1,4) 1 ([0-9a-fA-F]{1,4}:)
{1,7}:1(JO-9a-FfA-F]{1,4}:){1,6}:[0-9a-FfA-F]{1,4}I{[0-9a-fA-F]{1,4}:){1,5}<:[0-9a-fA-F]
{1,431, 2} I{[0-9a-FA-F]{1,4}:){1,4}(: [0-9a-TA-F]{1,4P){1,3}I{[0-9a-FfA-F]{1,4}:){1,3}
{:[0-9a-fA-F]{1,4){1,4}1{[0-9a-FfA-F]{1,4}:){1,2}{: [0-9a-FA-F]{1,4}){1,5}| [0-9a-fA-F]
{1,4}:{(:[0-9a-FA-F]{1,4}}{1,6P)|: ((:[0-9a-FfA-F]{1.,4P){1,7}]:) | fe80:{: [0-9a-FA-F]{0,4})
{0,4}%[0-9a-zA-Z]{1,}|: : (FFFF(:0{1,4}){0,1}:){0,1}<<25[0-5] |{2[0-4] 11{0,1}[0-9]1){0,1}
[0-913}-){3,3}{25[0-5]1 1 (2[0-4]]1{0,1}[0-91){0,1}[0-91) I{[0-9a-fA-F]{1,4}:){1,4}:{{25[0-
1{2[0-4]111{0,1}[0-91){0, 1}[0-91) . ){3,3}<25[0-5] | {2[0-4] |1{0,1}[0-91){0,1}[0-91))" />

</restriction>
</simpleType>
<simpleType name="PortType'>
<restrictiorx base=,unsignedShort>
<minInclusive value="I1" />
</restriction>

</simpleType>

PucyHok 44 — Tunbl IPAddress n Port

B npunoxeHnn B onpegenena cxema XML gna npegctasneHus rpada cueHbl MAR Ha OCHOBE CeEHCO-
poB. B npunoxeHmn C coaepXutcs NpuMep pacliUMpeHus CXeMbl ANns npeactaBneHns hn3nvecknx CBONCTB
TMNOB CEHCOPOB Ha OCHOBE CXEMbl, ONpeAesieHHON B npunioxeHun B. B npunoxeHun D npusBogutcsa npumep
npeacTaB/ieHNs CEHCOPOB B BUpPTyasibHOM cpege MAR ¢ ncnonb3oBaHmem XML Ha OCHOBE CXeMbl CEHCOPOB
MAR, onpegeneHHoi B npunoxeHnsax B n C. B npunoxeHun E cogepxartcs gsa npumepa amynsaumm v Busya-
nmnsaumm OyHKUMA CEHCOPOB € ncnosib3oBaHneMm 30-CLEHbI.

8 CornacoBaHHOCTb

8.1 Kputepuun cornacoBaHHOCTMU

Ob6ecrneyeHne cornacoBaHHOCTM NpeAcTaB/ieHNsl CEHCOPOB 3ak/loyaeTcsl B OnNpeAesieHnn napameTpos
o6LLero 1Ucnosib3oBaHna 1 o6MeHa MHopmaumeli ceHcopoB B 30-CLEHE MeXay NPUMOXKEHUAMU U MEXAY re-
TEPOreHHbIMW BbIYNC/IMTENbHLIMK cpedamu. CneayeT 06paTtuTb BHUMaHWE Ha Crieaytolme MOMEHTbI:

- [aHHble CEHCOPOB C UCNo/ib3oBaHneM 30-CLUEH onpeaensioT MecTomno/IoXeHe C OpueHTaLne, BHeL-
HUM BWAOM W (PYHKLMOHAIbHLIMU NapameTpamy Kaxaoro CEHCopa;
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- CEeHCopbl KnaccuguuMpyloTCs Ha OCHOBE Penpe3eHTaTMBHbLIX TUMOB CEHCOPOB, KaX/blii ceHcop pac-
MO3HAETCS Kak onpejesieHHbl TUM ceHcopa BMECTe C ero (oyHKUMOHAbHbIMY napaMeTpamu;

- CEHCOp onpegensieTcs Kak 06bLEKT, KOTOPbI/i COCTOWUT U3 AaHHbIX O BHEWHEM BUAE, BXOAALWMX U UC-
XOASLMX CUTHAMOB WM MOTOKOB ANA NPeACcTaB/eHnst PyHKLMOHA/IbHLIX NapaMeTpoB;

- CEHCOpbl W TPEXMEPHbIE AaHHbIE OPraHMU3yTCsl HA OCHOBE Mepapxmm CTPYKTYpPbl AaHHbIX MAR ¢ ceH-
copamu, KOTopble MOryT 6bITb MPeAcTaB/eHbl U pacno3HaHbl B 30-cUeHe.

8.2 O6nacTb cor/1acoBaHHOCTU

CornacoBaHHOCTb HEOOXOAMMO YUMTbIBATL A1 CNefyowWw X KOMNOHEHTOB, BKIOYaa MHDOPMaLnio CeH-
copoB 1 30-nHchopmauuio:

- Habopbl faHHbIX CEHCOPOB, BK/OUas reHepupyemble 1 nepefasaemMble faHHble 0 30-cpeje;

- TpexmepHble cpeacTBa NPOCMOTPa CEHCOPOoB, oTo6paxarwLmne camy ceHcopbl 1 30-cpefpl;

- 30-pefakTopbl CEHCOPOB, KOTOPble TrEHepUpyloT, OTo6paxatT, IMYAUPYIOT U MOLUULUPYIOT
30-cLeHbl C ceHcopaMmu.
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MpunoxeHve A
(cnpaBo4YHOE)

MpuMepbl TUNOB 1 NapamMeTpPoB (PU3NUYECKUX CEHCOPOB

A.1 OO6LLUme NONoXeHUSs

B JaHHOM NpUSIOXEHWM NMPUBEAEHbI NPUMEPBI TUMOB (U3MUYECKX CEHCOPOB W NapaMeTPOB C yKa3aHWeM efyHWL,
M3MepeHUst 1 TMna AaHHbIX.

[Nna Kakaoro TMna ceHcopa Hke B COOTBETCTBYHOLWE/ Tabnmue NprBeAeHbl TUMWYHbIE MapaMeTpbl YNpaB/ieHus
[JaHHbIM TUNOM ceHcopa. /15 HUX A0/DKHbI ObiTb NPeAyCMOTPeHbI MO/b30BATE/bCKAE UHTEPHIENChI, BK/IOYast 3/1EMEHTbI
yrnpaB/ieHn st 47181 BKIOYEHNST WK BbIK/TIOUEHUS CEHCOPA, a Takke A4/18 VHULWMPOBaHUS AeCTBUM, XapaKTepHbIX A/151 KOH-
KPETHOro TWMa ceHcopa.

NS kakOoro Tuna ceHcopa ero domsnyeckne qyHKUMM MOryT GbiTb NpeAcTaB/eHbl U UMUTUPOBaHbI C NMOMOLLbHO
napamMeTpoB COITacHO CreaytoLLein CTaHAaPTHON NpoLeaype:

- BK/IOYEHVE CeHcopa C MOMOLLBHO 3/1eMEHTA yrpas/ieHust B 3P-CLEHE;

- NpeAcTaB/IEHVE N U3MEHEHME 3HAYEHUI NapaMETPOB CEHcopa C NMOMOLLBI0 Pas/iyHbIX BUAOB YNPaB/IeHWS;

- OTOOpaXeHVe N3MEHEHWIA B CLIEHE HA OCHOBE U3MEHEHWS1 3HAUYEHWIA NapamMeTpoB;

- BbIK/IOYEHME CEHCOpPA C MOMOLLBIO 3/1EMEHTA YNpPaB/IEHMS.

OCOBEHHOCTM U OT/IMUMA OT 3TOI 06LLE MpoLeaypbl OnvcaHbl B pasaene, NOCBALLEHHOM KOHKPETHOMY TUMY CEH-
copa.

A.2 CeHcop Kamepsbl

TunnMyHble NapamMeTpbl YNpaB/ieHNsl YCTPOMCTBaMM kamepbl NpyBegeHbl B Tabnmue A.l. Ans HWX A0/DKHBI ObiTb
NpelyCMOTPEHbI NO/b30BATE/LCKAE MHTEPAIEICHI, BKOHasi 3/IEMEHTbI YNPaB/IEHVS] OpreHTaLMEl 1 MaclUTabupoBaHNEM
kamepbl. ECnn B cLieHe 1Cnosb3yeTcsi HECKO/IbKO CEHCOPOB Kamep, HeOGX0AyMO TakkKe NpeaycMOTPeTb CpeacTBa ynpas-
NEHUst ANsi BbIGOPA, OTOGPadKEHUS 1 ynpaBnieHnst KOHKPETHbIMM CLiEeHaMK Kavep.

Mocne BK/HOYEHSt YCTPOCTBA KAaMepPbl OAHUMM 13 TUMNYHBIX AEMCTBUIA SBNSIOTCS M3MEHEHME OPUEHTALMN KaMepb!
1 yBE/IMUYEHVE WM YMEHbLLEHNE MaclLTaba.

B Tabmmuax A.1—A.15 1cnonb3yoTcs crieaytolme 0603HaUYEHIS:

- int: uenoe u1cno;

- float: uicno ¢ nnaBaroLLEl 3anATON;

- string: TMN gaHHbIX, YKa3bIBaOLWWIA NOC/Ne10BATENbHOCTL CYMBO/IOB B KOMIMBIOTEPHOM MPOrpaMMUPOBaHIN.

Tab6nuuya Al — MapameTpbl YCTPOICTBA CEHCOpa KaMepbl

MapameTp EnvHuua namepexus Tvn gaHHbIX
LLvpurHa MM float
BbicoTa MM float
[JvaroHasib MM float
COOTHOLLIEHNE CTOPOH — int
KonnuectBo nuvikcenei — int
KonnuectBo meranvkcenei — int
KonnuecTBo nvkceneli no ropusoHTasn — int
Konnuectso nukcesneli no BepTukan — int
Pasvep nukcens MKM float
UacToTa 06HOB/IEHMS KaapoB fps (kagpos B cekyHAy) int
[nHamuyeckuii amanasoH Jil = float
HanpshkeHne nutaHms B float
MoTpebnsiemasi MOLLHOCTb mMBT int
Paboyast TeMnepartypa °C float
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A.3 XMunyeckuii ceHcop

TUNUYHbIE NapamMeTpbl YNPaBIEHVST XMMUYECKMM CEHCOpaMu NprBeAeHb! B Tabnmue A.2.

lMocne BK/IHOYEHMA XUMUUYECKOrO CEHCOpa OfHVM U3 CTaHAAPTHbIX AECTBUIA SBMSETCS KOHTPO/b COAEPXKaHWA rasa
WM XXWAKOCTW, HampyMEp KMC/opoga.

Tab6nuuya A.2— lNMapameTpbl YCTPONCTBA XMMMUYECKOrO CEHCOpa

MapameTp EanHnua nsmepeHuns Tun AaHHbIX
[unana3oH obHapyxeHus 4/MH float
TouHOCTb % int
BbIxoaHO curHan MA int
HacTpolika curHania Tpesoru u/MH int
C6poc curHana Tpesoru Y/MSH int
3afaHHoe 3HayeHve curHasia Tpesorn — int
O6HapyxviBaemblii ras — string
HanpsbxeHne nutaHust B float
MoTpebnsiemasi MOLLHOCTb MBT int
Pabouast Temnepartypa °C int
Pa6oyas BNaxHOCTb % int

A.4 SneKTpNYECKNIA CEHCOP

TunnuHble NapaMeTpbl YNPaBIEHNA S/IEKTPUUECKMMI CEHCOpaMy NprBeaeHb! B Tabnule A.3.
lMocrie BK/HOYEHMST 3IEKTPUUECKOrO CEHCOopa OAHUM U3 TUMMYHLIX AeiCTBUI SIBNSIeTCS NpefocTaB/ieHne 3HaueHuit
napameTpoB.

Tabnunya A3 — MNapameTpbl S/1EKTPUYHECKOrO CeHcopa

MapamveTtp EavHuua namepeHus Tvn faHHbIX
HanpspkeHve B float
YacroTa ry float
JvanazoH MM int
Pabouast Temnepartypa °C int
Pabouast BNaxHOCTb % int
TouHOCTb % float

A.5 CeHcop cpegbl

dusnyeckme yHKLMM ceHcopa cpefibl NPeACTaBNeHbl Y UMUTUPOBaHbI C NMOMOLLLIO NapaMeTpoB (CM. Tabnuily A.4)
COr/lacHo criefytolelt npoueaype:

- BK/IOYEHME CeHcopa cpefbl C NOMOLLBIO 3/IEMEHTA yrpaB/ieHusl B 3P-CLEHE;

- MpeacTaB/ieHVe 3HaUeHW NapamMeTpoB CEHCopa B Crlydae WX U3MEHEHMIA B COOTBETCTBUM C KaKAbIM NOAK/THOUEH-
HbIM YCTPOICTBOM CEHCOpA;

- BbIK/TOUYEHME CeHCopa C NMOMOLLIbI0 3/1IeMEHTA YMPaB/IeHNS.

Tab6nunya A.4— MNapaveTpbl ceHcopa cpespl

MapameTp EavHnua namepeHus Tun gaHHbIX
Temnepatypa OkpyxatoLLeli cpeapl °C int
OcBeLLeHHOCTb JIK float
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OKOHYaHve Tabnmubl A.4

MapameTp EanHnuya nsmepeHus Tvn gaHHbIX
[JasnenHne ma int
OTHocUTE bHAsA BNaXHOCTb % int
Temneparypa °C int

A.6 CeHcop pacxofa

TunnuHble NapamMeTpbl YrpaB/eHs ceHcopaMu pacxofa npueefeHsl B Tabnmue A5.
Mocne BKIIOUEHNS CEHCOPA Pacxofa OfHNM M3 TUMYHbLIX AEACTBUIA ABISETCA NPefCcTaB/eHne 3HaYeHWn napame-
TPOB MO Mepe WX U3MEHEHUS.

Tab6nunuya A5 — MNapameTpbl ceHcopa pacxoga

MapameTp EavHnua namepeHns Tun gaHHbIX
HanpsxxeHve B int
MakcuMasibHbIA TOK MA int
Bec r int
BHelwHre anameTpsbl MM int
Pacxop, N/MrH int
Pabouyas Temneparypa °c int
Temneparypa X1akoctu °C int
Pabouyasi BNaXHOCTb % OTHOCUTE/IbHOIN BMIAXKHOCT int
Pabouee gaBnexne MMa, KMa float

A.7 CeHcop cubl

TUNUYHbIE NapaMeTpbl YNPaBIEeHUs1 CEHCopaMM CUfbl NpUBeaEHbI B Tabnuue A.6.
MMocrie BKOUYEHUSI CEHCOPa CUMbI OHWM U3 TUMMYHBIX AECTBUIA ABMSIETCA NPeLCTaBIeHMe 3HAYEHUI NapaMeTpoB
Mo Mepe WX UMEHEHUSI.

Tab6nunuya A.6— MNapameTpbl ceHcopa CUsibl

MapameTp EavHuua namepexus Tvn gaHHbIX
TonwpHa MM float
OvHa MM int
LWinprHa MM int
O6nacTb M3MepeHwit MM2 float
Pasbem KoHTakT int
JnameTp MM float
UyBCTBUTENBLHOCTL H (, k) float
[MoBTOpPSiEMOCTb % float
Pabouasi Temnepartypa °C int

A.8 CeHcop ocBelLieHHOCTU

TUNMYHLIE NapaMETPbI YNPaBEHUsST CEHCOPaMU OCBELLIEHHOCTU NpUBEAEHb! B Tabnmue A.7.
Mocne BKMOHYEHUs] CeHcopa OCBELLIEHHOCTY OHMM U3 TUMMYHBLIX AENCTBUI SBISIETCA NpeACTaB/eHe 3HajYeHuii na-
pameTpoB Mo Mepe WX U3MeHeHUs!. Mpn UCMoMb30BaHNN HEKOTOPbIX YCTPOWCTB OCBELLEHMS, TaknX Kak y/IMuHble hoHapu,
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30-CLI,8Ha A0/HKHa MEHATLCA aBTOMAaTU4eCku, T. €. yCTpOI7ICTBO BK/TIKOYaETCA WM BbIK/KOYaeTCA aBTOMaTn4yeCckmn Ha OCHOBE

06HapYXeHMs1 CBETa CEHCOPOM.

Ta6nuuya A.7 — lNapameTpbl CeHcopa OCBELLEHHOCTU

MapameTp
HanpspkeHne
O6paTHbIii TOK
KonnekTopHbIA Tok
HanpsbkeHne KO/IIeKTop-aMUTTEP
Bpemsi HapacTaHus w1 crnaga
[JnanasoH namepeHuii

Pa6ouasn Temnepatypa

A.9 CeHcop aBwxeHuA

EguHMua n3mepeHus

B
MA
MA

B

MC

Tun faHHbIX
float
float
float
float
float
float

int

TUNUYHbIE NapameTpPbl YNPaBIEHWS1 CEHCOPaMU ABWKEHVS NprBeseHbl B Tabnnue A.8.
lMocne BKMOUEHNSI CeHcopa ABWKEHUSI OAHUM U3 TUMWUHBLIX OEVCTBUIA ABMSIETCA NpeacTaB/eHne 3HadeHuin na-
pameTpoB Mo Mepe UX 13MeHeHUsl. B 3aBUCUMOCTU OT NpunoxeHusi, B 30-clieHe MOXET 6biTb NpeacTaB/ieH cam CEHCop
ABWKeHysi. 30-06bEKT MOXET NPEACTaB/ISTb CEHCOP ABVKEHUS U AeliCTBOBATL Kak CEHCOp B CLEHE. B NpOTUBHOM Cryyae
30-cLeHa MOXET MEHSITLCSI B COOTBETCTBUM C MOJIyYEHHBIMW MPEACTABNEHVSIMA WM 3BYKOM MOZ, YNPaB/IEHNEM WHTEP-

(oeiica An19 NapameTpoB 0OHAPY)XEHHOTO ABUXEHNS.

Tab6nunya A.8— MNapameTpbl CEHcopa ABWKEHMS

MapaveTtp
[vnana3oH oBHapyeHUsi OBKEHNS
Pa3peLueHne
Cuna
Pa6ouas Temneparypa
Pa6ouas BNaXxHOCTb
MakcmmasibHas CKopoCcTb cpabaTbiBaHuA
Marteprasibl
Bec
PaccTosiHue o6HapyeHus
Yron o063opa (Nno ropnsoHTasn)

Yron o063opa (no BepTvKan)

A.10 CeHcop HaBuraumm

EauHULA U3MepeHus

MM
MKM
H
°C
%

M/MVH

Tun gaHHbIX

int
int
float
float
int
int
string
float
float
float

float

TuNUYHble NapamMeTpbl YNpaBieHWss CeHcopamM Hasurauyn nprveeaeHsl B Tabnuue A.9.
Mocne BKIOYEHUs1 ceHCopa HaBUraLyn OQHVMA U3 TUNWYHBIX AEACTBUI ABNAKOTCA NPeACTaB/eHNe 3HAUYeH napa-
METPOB M OTOBPaKEHNE N3MEHEHMIA B CLIEHE HA OCHOBE 3HaYeHUIi MapamMeTpoB Ha 6a3e M3MeHeHNs HGopMaLMK CUCTEMBI
GNSS 1 oTo6pakeHne MyT! K M3MEHEHHOMY MECTOMOSIOKEHN. MOXET 6bITb NpeacTaBneH 3P-06bEKT, UCTO/b3YHOLLWIA
CEHCOp HaBurauyn, HanpumMep cMapToH WM HaBUralyioHHas cructeMa asTomobuns. B npotveHoOM criydae 30-cueHa by-
[EeT nepemeLaTbCsl 1 0TOOpakaTbCsl B COOTBETCTBUM C BUAOM, YNPaB/sieMbIM UHTepdhelicoM A/18 NapaMeTpoB HaBuraLym.
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Tab6nunya A9 — NapameTpbl CeHcopa HaBurauum

MapamveTp EavHuua namepexus Tvn gaHHbIX

[Jnana3oH 1cnosb3yemMbIX YacToT ru int
[Jnana3oH pe3oHaHCHbIX YacToT My, int
UyBCTBUTE/IbHOCTL NpUemMa Jil3) int
[nanasoH ropu3oHTasIbHON Hanpas/ieH- OB, Ky, int
HOCTU

Pa6ouyasi Temnepatypa °C int
Temneparypa xpaHeHus °C int
HanpsixeHve nutaHus B int
Tok MA int

A.11 CeHCOop OBGHapPY>XEHUST YacTuLy

TunNnMuHble NapamMeTpbl yrpaBeHns ceHcopaMun obHapyXeHust YacTuL, npueeseHsl B Tabuue A. 10.

MMocrie BK/OYEHUSI CEHCOPa OGHAPYKEHUS YacTyL, OAHMM U3 TUMMYHBIX AENCTBUIA SBNSIETCS NpeacTaB/ieHne 3Haue-
HWIA NapameTpoB Mo Mepe KX U3MeHeHus. B 30-cligHe YacTuLbl 06bIMHO MCTO/b3YHTCA 47151 NpeacTaBneHusl NpUPOaHbIX
ABMEHWIA, TaKUX Kak JOXb W CHEr. B 3aBUCMMOCTU OT MPWUSIOKEHNS], BO3MOXHO MPEACTaB/IEHNE CaMOro CeHcopa o6Ha-
Py)XeHusi YacTul, — 30-06LEKT MOXET NPeACTaB/IATb CEHCOP OOHAPYXXEHWS YacTuL, U BbICTyNaTb B KAUECTBE CEHcopa B
cueHe. B npoTtvBHOM crydae 30-clieHa 6yeT MEHSTLCS Ha OCHOBE MOJyYEHHbIX MPEeACTaB/eHWIA WK 3ByKa MoA, ynpaerie-

HVYeM UHTepdelica Ans NapameTpoB 06GHAPYXEHHBIX YacTuL,

Tab6nunya A 10— lNapameTpbl CEHCOPa OBHAPYXKEHMSA YacTuL,

MapameTp EgvHuua namepexus
[vana3oHbl cunTbLIBaHYA mR
TouyHoCTb %
SHepreTnyeckas HyBCTBUTE/IbHOCTb HenpepbIBHbI MOHUTOPUHT YacTuL, (CPM)
O6HapyxeHne M3B
CueTunk leiirepa — Mtonnepa mr/cm2
Pasmvepbl MM
Bec r
Bbixog, MM
HopmasibHbIA pagniaupoHHbIii doH HenpepbIBHbIi MOHWUTOPUWHT YacTuL, (CPM)
O6GHapyXvBaeMbIii pasmep YacTuy, MKM
[nana3oH obHapyxeHusi (guana3oH KOHLEeHTpaumm) wit/n, Mkm/m3
HanpskeHue nutaHus B
Pa6ouyasi Temnepartypa °C
Paboyas BnaxHoCTb %

A.12 CeHcop nosoxeHus
TuNnyHbIe NapameTpbl YNPaB/ieHUs CeHCopammM NOMOXEHNS NpUBEAEHbI B Tabmue A.11.

Tun gaHHbIX
float
iint
int
float
float
int
int
float
int
float
int
float
int

int

Mocne BK/IOUEHNA ceHcopa MOMOXEeHNUA OAHUM U3 TUNNYHBLIX ,D.eIZCTBI/IVI ABNAETCA NnpeacrasfeHne 3HaAYEHWI napa-
METPOB Mo Mepe KX U3MeHeHus. B 30-cueHe MofenMpoBaHne camoro ceHcopa MosiokKeHs He Tp66yETC$I. BmecTo 3Toro
HeobxoayMo 3AMy/nMpoBaTb q)yHKU,I/II/I CeHcopa un 0TO6pa3I/lTb N3MEHEHUA B CLieHe, Bbi3BaHHbIe pa60T0|7| ceHcopa. Ecrm
CEHCOpP NnosioXeHns MoaennpyeTcsd, To Ha OCHOBE 3HaYEHNI napamMeTpoB CEHCOopPa B CLiEHE pacno3HaeTcAa 1 aMy/ninMpyeTca

30-00bEKT.
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Ta6nunya A 11— lMNapameTpbl ceHcopa NosIoKeHUs

MapaveTp EavHuua namepeHus Tvn faHHbIX
HanpsxeHve B float
[Junana3oH yactor ru int
Temneparypa °F int
[JvanasoH °C float
Hynesoe HanpsixeHve % float
JonyctumocTtb BrGpaumn ry, int

A.13 CeHcop paBneHus

TuNnYHble NapameTpbl YNpaBneHnss ceHcopammn AaBneHns npuBedeHsbl B Tabnvue A. 12,

Mocne BKHOUEHMS CEHCOpA AABMEHVSt OHUM U3 TUMUUHBIX AECTBUIA SBMISIETCA NPeACTaBeHue 3HauYeHuli napame-
TPOB MO Mepe MX n3meHeHrs. B 3P-cLueHe MogenmpoBaHme camoro ceHcopa AasreHusi He Tpebyetcs. BMecTo 3Toro Heob-
XOAVIMO 3MyNMpOoBaTh OYHKLMN CeHcopa U 0TObpasnTb M3MeEHeHUs B CLieHe, Bbi3BaHHble paboToli ceHcopa. Ecim ceHcop
[JaBneHVst CMOAENMPOBaH, TO Ha OCHOBE 3HaYeHUli NapamMeTpoB CEHCOpa B CLEHE pacnosHaeTcs 1 amysvpyeTcst 30-00bexT.

Tab6nunya A 12— lMNapameTpbl CEHCOpa AaBeHns

MapaveTtp EavHnua namepeHus Tun gaHHbIX
BbIxoaHO AnanasoH mB float
Paboyas Temnepartypa °C float
HanpsixeHune cveLleHnst B float
Mporpes cmeLleHns °C float
Bpemsi oTk/IMKa MKC float
BxopHoe conpoTveneHne Om float
BbIxogHOe conpoTuseHve Om float
[JvanasoH gasrexns KMa float
HanpsbxeHne nutaHust B float
TouHOCTb % float
YyBCTBUTE/IBHOCTb B/kMa float

A.14 CeHcop NpunbamKeHns

TUNMYHbIE NapamMeTpbl YNPaB/IEHVst CEHCopammn MPUGIIKEHUS] NPUBEAEHDb! B Tabimue A.13.

lMocrnie BK/HOYEHUST ceHcopa NPUG/IVXKEHVS] OAHAM M3 TUMMUHBLIX AeCTBUI SBNSETCA NpeAcTaB/eHne 3HaueHuii na-
pameTpoB Mo Mepe MX u3MeHeHus.. B 3P-clieHe MofienMpoBaH/ie camoro ceHcopa NpUGMKeHUs He TpedyeTcs. BMecTo
3TOr0 HEOBXOAVMO SMY/IMPOBaTL (PYHKLM CeHCcopa M 0TOBPa3UTb M3MEHEHUSt B CLIEHE, Bbl3BaHHbIe paboToii ceHcopa.
Ecnm ceHcop NpuGnmKeHus Moaenmpyetcsl, 3P-06TEKT pacrno3HaeTcs U SMy/MpyeTcsl B CLiEHe Ha OCHOBE 3HaueHuit na-
pameTpPOB CEHcopa.

Tab6nunya A 13— MNMapameTpbl cEHCOpa NPUBNKEHNSA

MapamveTtp EavHnua namepeHus Tun gaHHbIX
HanpsbkeHne nutaHus mB int
[vana3oH n3mepeHns OCBeLLEeHHOCTU B int
JanbHOCTb 06HApYXKeHN NMPUGIKEHNS MkBT/cM2 float
Bapuaummn 4yBCTBUTENILHOCTH % float
Paboyast Temnepartypa °C int
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A.15 CeHcop 3ByKa

TuNnyHble NapameTpbl yNpaBneHnss CeHcopamuy 3Byka npueeseHbl B Tabnumue A. 14,

Mocne BKMKOYEHNS CEHCOopa 3BYKa OAHUM U3 TUNWUYHBIX AENCTBUIA ABNSETCS NpeAcTaB/eHne 3HaueHWA napaMeTpoB
no mepe ux n3meHeHus. B 3P-cueHe mMofenMpoBaHne camoro CEHCopa 3BYyKa 3aBWCUT OT MpUIoXKeHWa. Ecnm cueHa co-
OEPXUT CeHcop, HeobXoauMbl NpeacTasfeHne v aMynsaums ero dpyHkumiA. Heobxogmmo obecneunTb npeactasfieHve v
KOHTPO/Ib NOYYEHHOro B pesy/ibTare paboTbl CeHCopa 3ByKa M3MEHEHUA CLeHbl. Ecnm ceHcop 3Byka MOAENMpYeTcs, TO
Ha OCHOBE 3HaYeHW MapaMeTpoB CeHCopa B CLEHe pacrosHaeTcs u amynmpyetcs 30-00bexT.

Tab6nunuya A 14— lNapameTpbl ceEHCOpa 3Byka

MapameTp EavHuua namepenus Tvn gaHHbIX
HanpshkeHve nutaHus B int
TOK NUTaHus MA int
KoathdomupeHT yeunenus HanpsbkeHus (A) Jil3) int
UyBCTBUTENBHOCTb MUKPOGIOHA Jil3) int
VmnegaHc MukpodhoHa KOMm float
Yactota MukpodioHa My, int
OTHOLLIEHME «CUrHaUT/LLYM» MUKPOhOHa Jil3) int
CHWXeHve 4yBCTBUTENTbHOCT MUKPOhoHa Jil2) int

A.16 CeHcop TemnepaTypsbl

TunnyHble NapameTpbl YpaB/ieHUs ceHcopammn TemnepaTtypbl npueBedeHbl B Tabnvue 15.

Mocne BKIHOYEHWS ceHcopa TemnepaTtypbl OOHAM M3 TUMNYHBIX AEACTBUN SBNSETCA NPeAcTaB/eHne 3HavYeHuiA na-
pamMeTpoB Mo Mepe WX M3MeHeHus. B 3P-cueHe mofenvpoBaHve camoro CeHcopa Temneparypbl 3aBUCUT OT 06nacTu
npUMeHeHVs. Ecnn cueHa cofepxuT CeHCop, HeoBXoaUMbI NpescTaBeHe 1 aMynsUms ero dyHKumiA. Heobxogumo obe-
CrneunTb NPeLCTaB/IeHNe Y KOHTPO/Ib MOJSYYEHHOrO B pesy/ibTare paboTbl ceHcopa Temneparypbl M3MeHeHWs CUeHbl. Ecrm
CEHCOp TemnepaTypbl MOAEMPYeTcs, TO Ha OCHOBE 3HAYEHWIn MapameTpoB CEHCopa B CLIEHE Pacno3HaeTcs U aMynpy-
etca 3P-00bexT.

Ta6nuuya A.15— lMapameTpbl ceHcopa Temneparypbl

MapameTp EanHnuya namepeHus Tvn gaHHbIX
HanpsixeHune nutaHusi B float
TOK NUTaHus MA float
Paboyast Temnepatypa °C float
TOYHOCTb M3MEPEHUS TeMMepaTypbl °C float
TemnepatypHoe paspeLleHve °C float
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MpunoxeHvie B
(cnpaBo4HOE)

Cxema npegcrtaBseHus ceHcopa MAR

XML-cxema, npeacTaBfieHHas Ha cTpaHuue http://standards.iso.org/iso-iec/18038/ed-1/en, npegHasHadeHa Ans
rpadga cueHbl MAR Ha OCHOBE CEHCOpPOB.
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MpunoxeHne C
(cnpaBo4YHOE)

Mpumep pacwmnpeHns XML-cxembl gna npeacrtaBieHns PU3NYecKnx ceHCopoB

®ur3mnyeckme CBOMCTBA M TUMbl MOTOKOBLIX A@HHLIX BBOAA/BbIBOAA /1 Pa3HbIX TUMOB CEHCOPOB BbIpaXatoTcs nepe-
MEHHbIMW, MOCKOJIbKY OTAE/bHbIE CEHCOPbI MOTYT MMETb CBOW COBCTBEHHbIN HAGop NapaMeTpoB. YUTobbl co3aaTh onpese-
NEHME CXEMbI, HEOBXOAVMbI MUHUMA/TIEHOE KOIMHYECTBO O6LLMX abCTPaKTHBIX TUMOB M PacLLMPEHME CXEMbI, a Takke TUMbI
[JaHHbIX 15 BCeX NapameTpoB, TpebyeMbIX [4/1 KOHKPETHOrO CeHcopa, KOTopbIli ByAeT ucnonb3osatbes B cucteme MAR.

Ha ctpannue http://standards.iso.org/iso-iec/18038/ed-1/en npeacTaBnieH nNpyMep PaclUMPEHVst CXeMbl ANsi npes-
CTaB/IeHUs1 (Pr3MYECKMX CBOWCTB TMMOB CEHCOPOB Ha 6a3e CXeMbl, YKa3aHHON B NPUIOXKEHUN B.

MpunoxeHne D
(cnpaBo4YHOE)

Mpumep npepctaBneHna ceHcopa MAR Ha ocHoBe cxeMbl ceHcopa MAR

Ha cTtpanuue http://standards.iso.org/iso-iec/18038/ed-1/en cogepXvTcs NPMMEP CXEMbl NPEACTaBEHNS CEHCOPOB
B BUpTyasibHOli cpefe MAR c ncnosb3oBaHeMm XML Ha 6ase cxembl ceHcopoB MAR, ykazaHHOW B npunoxeHusx B u C.
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MpunoxeHve E
(cnpaBo4HOE)

Mpumepbl peanusaumn npeacrasneHnsa ceHcopa MAR

E.1 O6upme nonoxeHnst

B faHHOM MpunoxeHUn AEMOHCTPUPYIOTCS [Ba BapyaHTa UCMOMb30BaHWS B KauecTBe NMpYMEPOB 3My/ISILM W BU-
3yanmsaumm hyHKLWA CEHCOPOB C MOMOLLIbIO TPEXMEPHOrO MPOCTPaHCTBa. B nepBoM criyyae CeHCOpHble YCTPOICTBa KC-
NOMb3YHOTCA BHYTPWU MOMELLEeHUs (CEHCOPbI kaMepbl, CEHCOPbI Cpeabl, CEHCOPbI CBETA 1 3BYKa), & BO BTOPOM — CHapyXM
(ceHcopbl kamepbl, CEHCOPbI CBETA W NPUOIIKEHMS).

E.2 MNpeacTtaBrieHne CEHCOPOB BHYTPY NMOMeELLIEeHNSA

3TOT BapuvaHT MCMO/b30BaHUA BK/IKOUAET B Ce0S1 CEHCOP Kamepbl, CEHCOP CBETA, CEHCOP Cpefbl M CEHCOop 3ByKa.
CeHcopbl ¥ UX oyHKUMW NpeacTas/eHbl B BUPTYaslbHOM TpexMepHoM Muype. Llenb npeacrasneHns — BusyasibHas v yaa-
NIeHHast AMyNAUMS 1 MOHUTOPUHT oyHKUMIA CEHCOPOB B ceTeBol cpefe. Ha pucyHkax E.1—E.4 nokasaHbl CLeHbI ¢ pabo-
YMMK CeHCopaMu, KOTOpbIe BbIMOHAKOT NMOTOKOBYHO Nepeady AaHHbIX.

Hwxe npvBoauTca NOAPOGHOE OnMMcaHMe 3TOro BapuaHTa UCMOosIb30BaHWS:

- TpexmepHas cLeHa oTpaxaeT peasibHbIi MUpP, B KOTOPOM OCYLLECTB/ISETCA YNpaB/ieHe KOHTPOMPYeMbIMA CEH-
copamu. B 3aBMCMMOCTU OT NPUIOKEHWS U TUMA CEHCOPbI MOTYT ObITb NPeACTaB/IeHb! B cLeHe B Buae 33-¢hopmbl. B aaH-
HOM BapuaHTe UCMOSIb30BaHKSA BCE YeTbIpe CEHCOpa UMEKDT TpeXMepHbIe (iopMbl Y BU3yaslbHO NPEACTaB/IEHbI B CLIEHE;

- (OyHKUMM CEeHcopa OCBELLEHHOCTU BU3yaM3vpyloTcsl B cLieHe. Hanpumvep, dyHKums «Bkm» AenaeT CLUeHy sIpKoii
B 3aBMCMMOCTN OT MHTEHCUBHOCTM CEHCOpa OCBELLEHHOCTU. VIHTEHCMBHOCTb MOXHO PeryimpoBaTth U oTobpaxarb ¢ no-
MOLLIbH0 NOMb30BATE/BCKOTO MHTEepdheiica, KOTopbIii MOXET NocbUlaTk CUTHa/Ibl CEHCOPY OCBELLEHHOCTY;

- (byHKUMM ceHcopa cpefbl 0TOBpaxaloTca B cueHe. Hanpumvep, vHdopMaums o Temnepatype v BnaXHOCTU OTo-
GpaxaeTca B CLeHe B TEKCTOBOM Buze. B gpyrux criydasx uHopmauma MoxeT otobpaxkaTbcs BHyTpY 33-G00pMbl CEH-
COPHOTO YCTPOIACTBa, NPeACTaBNeHHOro B cLeHe. B cueHe MOXHO MpeacTaBuTb CUrHaulbl «Bim» 1 «Bbik», NocTynatoLLye
OT cueHbl MAR K ceHcopy cpefbl;

- CeHCOop kamepbl CUCTEMbI BUAEOHAGMOAEHNS (OUKCUPYET M3MEHEHUSA B peasibHOM Mype C Lefblo KOHTposa 6e3-
onacHocTW. 1 BU3yasnibHOrO KOHTPONS (DYHKLWIA ceHcopa kaMepbl HeobxoavMa AVCTaHLUMOHHAA crcTeMa, paboTatoLas
B pexume oHnaviH. Cpean doyHKLWIA ceHcopa kamepbl MOryT 6bITb 3axBaT 1 nepejada B1aeo. CructeMa MOXeT 0TobpaxaTb
BUAEO W NOCbUIATb CUTHasT Ha CEHCOP Kamepbl, YTOObl OCTaHaB/IMBATb WM MEHSATbL Hanpas/ieHne cucTeMbl BUAEOHaO/H0-
JeHns;

- oyHKUMM CeHcopa 3Byka MPEeLCTaBNATCA B CLUeHe. Hanpuvep, AvHaMuK, NPUHYMAIOLLWIA 3BYKOBbIE CUTHasTbI Ye-
pe3 CeHcop 3ByKa, reHepupyeT 3BYK C MOMOLLIbHO CBOEl 3BYKOBOM (PyHKUMW. PerynnpoBka rpoMKOCTU — eLLe OAUH npumep
QoyHKUMK. B cLueHe MOXHO NMpeacTaBuUTb CUrHabl «Bkm» 1 «Bbikim», NocTynatolme ot cueHbl MAR K CEHCOpY 3BYKa;

- BCe JaHHble, BK/HOUas AaHHble O BHELLHEM BUAE U hyHKLUMAX AATHMKOB, AOMKHbI ObiTb CTPYKTYPYPOBaHbI Takum
06pa3oM, 4Tobbl MX MOXHO ObUIO XpaHWUTb, UCMO/L30BaThb, NepedaBaTb M NepecbuiaTb MeXay NPUIOKEHUSMA U MEXIY
reTeporeHHbIMY BbIUUC/IUTESbHBIMU CpEaMM;

- [O/MKHA BbITb BO3MOXHOCTb YNPaB/IATh BCEMU AaHHbIMU, reHeprpyeMbiM/A BO BpeMsi paboThbl AATUMKOB, BK/IHOYaAA
JaHHbIe 0 BHELLHEM BUAE 1 oYHKLMAX, C NOMOLLbHO CTPYKTYPbI AaHHbIX MAR, onpeaeneHHol B HAaCTOSLWEM CTaHaapTe.

PycyHok E1 — 3SMynauma ceHCopoB B MOMELLEHUN U UX NpeacTasneHve B 33-CLEHe: CEHCOP OCBEeLLIEHHOCTU
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PucyHok E.2 — Smynauma ceHCopoB B MOMELLIEHUN U UX NpeacTasneHve B 33-CLUeHe: CEeHCop cpefpl
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PucyHok E.4 — SMynsaumsa CeHCOPOB B MOMELLIEHUN U UX NpeacTaBfieHve B 33-CLEHe: CEHCOop 3ByKa

E.3 MpeacTaB/ieHne ceHcopa BHe MoMeLLEHS!

JTOT BapuaHT MCMosb30BaHUsA BKIOYAET B CEOA CEHCOP Kamepbl, CEHCOP OCBELLEHHOCTU ¥ CEHCOP NPUGKEHMS.
CeHcopbl 1 UX QOYHKUMWM NpeacTaB/ieHbl B BUPTYaslbHOM TpexMepHoMm mMype. Ha pucyHkax E.5 v E.6 nokasaHbl CueHbl €
pabounmmn ceHcopamu, KOTOpble BbINOHAIT NOTOKOBYKO Nepeady AaHHbIX.

Hwxe npvBoguTca nogpobHoe onmncaHne 3Toro BapuaHTa UCMOos1b30BaHWS:

- TpexmepHas CLEHa OTPaxkaeT peaslbHbli MV, B KOTOPOM OCYLUECTBASIETCA YMpaB/eHWe KOHTPOMMpyeMbIMU
ceHcopamun. B 3aBUCHMOCTM OT NPUIOKEHWS U TUMA CEHCOPbl MOTYT BbiTb NpPeACcTaBneHbl B TPEXMEPHON CLEeHe B BUAE
30-thopmbl. B faHHOM BapuaHTe MCMo/b30BaHUA BCe TPU CEHCOopa UMEIOT TpeXMepHble hopMbl 1 BU3yasibHO NpeacTas-
JleHbl B CLEHE;

- CEHCOp Kamepbl CUCTEMbI BMAEOHAOMOAEHNS (IUKCUPYET M3MEHEHNS B peaslbHOM MUPE C LefbIo KOHTPONS 6e3-
onacHocTU. /1 BU3yaslbHOTO KOHTPONS (OYHKLWIA ceHcopa kaMepbl HeobxoAyMa AVCTaHLUMOHHAs crcTeMa, paboTatoLas
B pexviMe oHnaiH. Cpeay oyHKLMIA ceHcopa kamepbl MOTyT GbITb 3aXBaT M nepefaya Buaeo. Cuctema MoXeT 0TobpaxaTb
BWAEO W NOCLUIATL CUTHaUT Ha CEHCOP Kamepbl, YTOObl OCTaHaB/MBaTb WM MEHATL Hanpas/ieHe CUCTEMbI BUAEOHAOH0-
JeHns;

- (pyHKUMM ceHcopa OCBELLEHHOCTU BU3Ya/IM3MPYIOTCA B CLEHe. BHYTpWU ceHcopa OCBELLEHHOCTM Takke HaxoauTes
HEBVAUMBIV CEHCOP MPUGAKEHWS. PYHKLMM CEHCOpa OCBELLEHHOCTU, Takme kak «Bki» wim «Bbiki», npeacTasneHsl B
CLieHe Ha 6ase curHana, Moslydaemoro OT CEHCOPHOro YCTpoicTBa. Kpome TOro, CBET MOXET BK/HOUATHCA C MOMOLLbHO
CeHcopa NPUG/IVKEHNSI, KOraa K CEHCOPY MPUG/IMKAETCS aKTUBHbIA OGBLEKT. IHTEHCMBHOCTb MOXHO PErysiMpoBaTb U 0TO-
6pakaTb C MOMOLLbI0 MOJb30BATE/NBLCKOr0 MHTEPdIElica, KOTOpbIi MOXET NOCbUIaTb CUrHasIbl CEHCOPY OCBELLEHHOCTY;

- Kpome TOoro, npeaycMOTPeH BUAMMBIA CEHCOp MPUOG/KEHUS C hyHKUMENR gaTumka KacaHus, NpeacTaB/eHHbIA B
TpexmvepHoli chopme (Hanpumep, RFID Ha BxoaHO aABepr). GYHKLMM 3TOro ceHcopa MpUGAMKEHNS OT/IMHAOTCS OT CpyHK-
umiA ceHcopa MpUBMKEHS!, HAXOAALLErocs BHYTPU CEHCOopa OCBEeLLEHHOCTU. B pesynbTtare, K npumepy, ABEPb OTKPbIBa-
€TCS, KOra aKkTUBHbIN 06bEKT NpUB/KaeTCs K CeHCopy. B cLeHe MOXHO npeAcTaBuTb CUrHasTbl «Bim» 1 «Bblkm», NOCTY-
natoLye ot cLeHsl MAR K ceHcopy cpefpl,

- BCe JaHHble, BK/II0Yas AaHHble O BHELUHEM BUAE W OyHKUMAX JATUUKOB, AO/DKHbI ObITb CTPYKTYPYPOBaHb! TakuM
06pa3om, 4Tobbl MX MOXHO ObUIO XpaHWTb, WUCMO/b30BaThb, NepefaBaTb W NepecbriaTb MeXay NPUIOKEHUSIMA U MeXIy
reTeporeHHLIMU BbIYUC/TUTE bHBIMW Cpefamu;

- [O/MKHa BbITb BO3MOXHOCTb YNPaB/IATh BCEMU AaHHLIMK, FeHEPPYEMbIMM BO BPeEMSi paboThbl AATUMKOB, BK/IHOYAs
JaHHble 0 BHELLHEM Buae ¥ (YHKLYSIX, C MOMOLLBIO CTPYKTYpPbI faHHbIX MAR, onpefeneHHoN B HAaCcTosILLEM CTaHaapTe.

B TeueHne HEKOTOPOro Neprofa BPEMEHN NOC/e YBEAOM/IEHWSI O NPeKpaLleHn TPYAOBbIX OTHOLLEHUI OpraHu3a-
Lms fOMKHA KOHTPOIMPOBATL HEABTOPM30BaHHOE KOMMpOBaHWe COOTBETCTBYIOLWEN MHdopMaumy (Hanpumep, UHTesek-
Tya/lbHOW COBCTBEHHOCTU) YBOSIbHAEMbIMM PAbOTHUKAMU 1 MOAPSAUMKaMMN.
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PucyHok E.5 — DMynsiuyst CeHCOpOoB BHE MOMELLIEHWIA 1 UX NpeAcTaB/ieHne B 33-CLEHE:
CEHCOpbI KaMepbl 1 OCBELLEHHOCTU

PucyHoK E.6 — 3Mynsiuusi CEHCOPOB BHE MOMELLEHU 1 X npeacTaB/ieHne B 33-CLEHE: CEHCOopbI MPUBIIKEHUS 1 3BYKa
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