®EAEPAJIbHOE ATEHTCTBO

NO TEXHWYECKOMY PEFMYNIMPOBAHUIO N METPOJIOTUU

HAUMOHANBHBIA TOCTP UCO/MIK

CTAHAAPT

POCCUNCKOMN 24730-21—
OELEPALUMU 2014

UHdopMaUNOHHbIE TEXHONOrMU
CUCTEMBbI NO3NLUNOHNPOBAHUA B PEANTbHOM BPEMEHM (RTLS)

Yactb 21
MpoTokon paguouHTepdenca ona cBA3n Ha yactote 2,4 MU c
ucnonb3oBaHUeM pacluMpeHUs crnekTpa MeToaoM NpsiMmon
nocneposartenbHocTu (DSSS): NMepenarumku cuctemsl RTLS,
paboTaiowme ¢ OQHMM PaCcLNPAIOWUM KOOOM U UCNONb3yowme
kogupoBaHue aaHHbIX DBPSK u cxeMy pacumpenus BPSK

ISO/IEC 24730-21:2012
Information technology — Real time locating systems (RTLS) —

Part 21: Direct Sequence Spread Spectrum (DSSS) 2,4 GHz air interface protocol:
Transmitters operating with a single spread code and employing a DBPSK data
encoding and BPSK spreading scheme
(IDT)

W3paHue opmumnansHoe

Mocksa
CraHgapTuHdopm
2015


https://meganorm.ru/mega_doc/fire/postanovlenie/20/postanovlenie_pyatogo_arbitrazhnogo_apellyatsionnogo_suda_ot_399.html

roCT P UICO/M3K 24730-21—2014
MpeaucnoBue

1 MOArOTOBJIEH HayuHo-uccrnenoBaTenbCkMM U UCMbITATENbHBIM LEHTPOM GUOMETPUYECKON Tex-
HUkM MOCKOBCKOrO rocyfapCTBEHHOIO TEXHUYECKOro yHuBepcuteta umenn H.3.baymana (HUAL BT MITY
um. H.3.Baymana) n OBLLeCcTBOM C OrpaHN4EeHHONW OTBETCTBEHHOCTbIO «Hay4yHO-TEXHUYECKUIA UEHTP «CUM-
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A3blK CTAaHAAPTA, YKA3aHHOro B NyHKTe 4, NpU KOHCYNbTaTUBHOW noaaepxke Accouuaumu aBToOMaTU4ECKON
naeHtupukaumm «KOHUCKAH/ITC1 PYC»

2 BHECEH TexHu4eckum koMuteToM no crtaHgaptudauumn TK 355 «TexHonormu aBTromaTuyeckomn
unaeHTudukauyum n céopa AaHHbIX».

3 YTBEP>XOEH 1 BBEJEH B OEMCTBWE Mpukasom defepansHOro areHTCTea no TEXHUYECKOMY pe-
rynuposanuto u metponoruu ot 11 Hoabpa 2014 r. Ne 1571-ct

4 Hacroswumin craHgapT uaeHTUyeH mexayHapogHomy cranaapty UWCO/MOIK 24730-21:2012 «WUn-
copmaynoHHble TexHonornn. CUCTEMbl NO3ULMOHUPOBAHUA B peanbHoM BpemeHu (RTLS). Yactb 21. Mpo-
TOKON paguouHtepdenca ans cBA3n Ha vyactoTe 2,4 Ty ¢ Mcnonb3oBaHMEM paclMpeHna CnekTpa MeToaom
npsimoii nocneposatensHocT (DSSS): Mepenatunkn cuctembl RTLS, paGotaiowme ¢ 0AHUM pacLUMpsiio-
MM KOAOM W Mcnonb3yowme koguposaHue aaHHeix DBPSK u cxemy pacwupernsa BPSK» (ISO/IEC 24730-
21:2012 «Information technology — Real time locating systems (RTLS) — Part 21: Direct Sequence Spread
Spectrum (DSSS) 2,4 GHz air interface protocol: Transmitters operating with a single spread code and
employing a DBPSK data encoding and BPSK spreading schemen)
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U3BEEH, TUPaKMPOBAH U PaCNpPOCTPaHeH B kavecTse oduuManbHOro msganua 6es paspewenus depe-
panLHOro areHTCTBa N0 TEXHUYECKOMY PErYNMPOBAHMNIO U METPONOTUM
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BBegeHue

Komnnekc craHpaptoB WCO/M3K 24730 (aanee NCO/M3K 24730) umeeTt obuit 3aronoBok «WH-
dopmaLmnoHHbIe TeXHONOrMKU. CUCTEMbI MO3ULUOHUPOBAHUA B peanbHOM BpemeHu (RTLS)» M BKNIOYaET B
cebs cnegyioume 4acTu:

- Yacrb 1: lNpuknagHoi nporpammHbii uHTepdenc (API);

- Yactb 2: Mpotokon paanouHtepdeica ans cssa3mn Ha yactote 2,4 'y ¢ ncnonb3oBaHUeM pacium-
peHus cnekTpa MeToaom NpsMon nocnegosatenbHocTn (DSSS);

- Yactb 21: MpoTtokon paguouHtTepdenca Ansa cBsAsmn Ha yactote 2,4 [Ty ¢ mcnonb3oBaHMEM pacLumn-
peHus cnektTpa MeToaoM npsamon nocnegosatenbHocTu (DSSS): Mepeaatuukn cuctembl RTLS, pabGortato-
e ¢ O4HMM PacLLUMPAIOWMM KOAOM M UCNOonNb3ylowwme koguposaHue agaHHbix DBPSK u cxeMy paclumpeHus
BPSK;

- Yacrtb 22: MNpoTokon paguouHtepdenca ana cBa3n Ha vactote 2,4 Ty ¢ ucnonb30BaHWeM pacLuu-
peHus cnekTpa mMeToaoM npamon nocnegosatenbHocTu (DSSS): Mepeaatuuku cuctembl RTLS, paGotato-
LuMe C HeCKONbKMMMW KOAaMW pacLUMPeHus CrnekTpa u ucnonb3ylowme koguposaHue agaHHbix QPSK n cxemy
pacwupeHus QPSK co cmewenuem dyHkumm Yonwa (WOQPSK);

- Yactb 5: Pagnounntepdeiic paclumpeHusi cnektpa MeToaoM NIMHENHON YacToTHOW Moaynauum (CSS)
Ans cBA3KM Ha vacToTe 2,4 ITu;

- Yacrtb 6: MpoTokon paguonHTepdenca Ans CBEPXLLMPOKONONOCHON CBA3U (UWB)”;

- Yactb 61: MpoTokon paguonHTepdelica Ana cBepXWwMpoKkononocHoi cessu (UWB) ¢ Hu3Koin Yacro-
TOW NOBTOPEHUA UMMYMbLCOB;

- Yactb 62: MpoTokon pagmouHTepdenca Ans CBEPXLMPOKONONOCHoN ceasu (UVWB) ¢ BbICOKON Ya-
CTOTON NOBTOPEHUA UMMYNbLCOB.

"Ha momeHT ny6nukauun Hactosiero ctaHgapta UCO/MOK 24730-6 oTMeHeH.
v
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HAUMWOHANBbHBLIN CTAHAAPT POCCUMCKOWN GEAEPALMNMN

MH(popmMaLMOHHBbIE TEXHONOIMNU
CUCTEMbI NO3NLIMOHNPOBAHWA B PEAINIbHOM BPEMEHU (RTLS)

Yactb 21
MpoTokon paauouHtepdeica Ana cBA3N Ha YacToTte 2,4 MY ¢ ucnonb3oBaHUEM paclupeHusn
cnekTpa MeToAoM NpAmMoii nocneaosatenbHocTn (DSSS): MNepenaTunkm cuctembl RTLS,
paboralume ¢ OQHUM PaCWUPAIOWUM KOAOM U UCNONb3Yyouwue koguposaHue aaHHbIX DBPSK u
cxemy pacwupenus BPSK

Information technology. Real time locating systems (RTLS).
Part 21. Direct Sequence Spread Spectrum (DSSS) 2,4 GHz air interface protocol: Transmitters operating with a
single spread code and employing a DBPSK data encoding and BPSK spreading scheme

Nara BBegeHuss — 2016—01—01

1 O6bnactb npuMeHeHUA

MCO/M3K 24730-2 COCTOUT U3 OCHOBHOTO JOKYMEHTA U ABYX AONOMHUTENbLHbLIX YacTen U onpeaenser
CETEBYIO CUCTEMY NO3MLIMOHMPOBAHUA, KOTOpas npeaocTaBnaeT X-Y KoopAuHAThl U TENEeMeTpuyeckue AaH-
Hble. Cuctema ucnonb3yeT nepegarymku cucrembl RTLS, KOTOpble aBTOHOMHO reHepupyloT pagmo4acToT-
Hble CUrHanbl, COOTBETCTBYIOLLME CUTHANaM pagmomasika, ¢ UCMONb30BAHMEM pacCLLMpPEHUs CriekTpa MeTo-
Aom npsimoint nocneaoBatensHoctn (DSSS). [aHHble yCcTponcTBa MMEIOT (PYHKLUMOHANbHYIO BO3MOXHOCTb
nporpamMMMpPOBaHUs NOSIb30OBATENEM, A TAKKE MOTYT NOALEPXMBaATh AONOMNHUTESbHLIA PeXUM paboTbl BO3-
6yautens nepegatunka cuctembl RTLS, ucnonb3oBaHue KOTOPOro NO3BONSET U3MEHATb YacToTy 06HOBNE-
HUSt MHpOpMaLUMN O MeCTe HaxoxaeHust yctponcrea cuctembl RTLS. ICO/M3K 24730-2 ycraHasnuBaet
yKa3aHHble pexxumel paboTel, HO HE OMUCLIBAET UX peanusauuio.

B HacTosiem cTtaHgapTe onpeaeneHbl nepegatynkn cucrembl RTLS, paboTtaowme ¢ 0aHMM pacLum-
PAOLWLMM KOAOM U UCMONb3YoLWmMe KogupoBaHue aaHHbix DBPSK n cxemy pacwumpenus BPSK.

2 HopmaTuBHbI€ CCbINKU

B HacTosiLemM cTaHAapTe UCNOMb30BaHbI HOPMATUBHbBIE CChIMKU Ha crneayloLue CTaHaapThl, KOTOpbIe
HeoBX0AMMO yYMTbIBaTE MPWU MCMNONB3OBAHUM HACTOSALLErO cTaHjapTa. B cnyyae CCbiNMOK HA JOKYMEHTHI, Y
KOTOpbIX yKa3aHa garta yTBepXKaeHusi, Heo6X0AMMO NONb30BaTLCA TONbKO YKAa3aHHOW peaakumen. B cnyyae,
Korga Jata YTBEPXKOEHWA HEe NpuBefeHa, cneayeT Nonb30BaThbCA MOCNeAHel pedakumel CChINIOYHbIX AOKY-
MEHTOB, BKIOYas Mobble NONPaBKu M USMEHEHMUS K HUM:

NCO/M3K 24730-2:2012, MHpopMaLMOHHbIE TEXHONOTUWU. CUCTEMbI NO3ULMOHUPOBAHUA B pearb-
HOM BpeMeHu (RTLS). YacTb 2. MNpoTokon paguonHtepdenica 4Ns CBA3KN Ha yacToTte 2,4 ['TL ¢ Mcnonb3oBa-
HUEM pacLUMPEHUA crnekTpa MeToaoM npsiMon nocneaosatenbHocTn (DSSS) (ISO/IEC 24730-2:2012, Infor-
mation technology — Real time locating systems (RTLS) — Part 2: Direct Sequence Spread Spectrum
(DSSS) 2,4 GHz air interface protocol)

NCO/MO3K 24730-22:2012, HpOpMaLUOHHbIE TEXHONOMMU. CUCTEMbI NO3ULMOHUPOBAHUA B peanb-
Hom BpemeHun (RTLS). Yactb 22. MNpoTokon paauouHtepdeinca ansa ¢BsA3n Ha vactorte 2,4 [Ty ¢ ucnonb3o-
BaHWEeM pacLMpeHus cnektpa MeTtodom npaAmon nocnegosartencHocTu (DSSS): Mepeaatynku cuctembl
RTLS, paboTaiowme ¢ HECKONbKUMIU KOAAMU pacLUMPeHust CNEKTPa U UCMONb3yoWmMe KOAMPOBaHME AAHHbIX
QPSK u cxemy pacwmpeHus QPSK co cmelleHnem cyHkumm Yonwa (WOQPSK) (ISO/IEC 24730-22:2012,

M3paHue ocpuumanbHoe
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Information technology — Real time locating systems (RTLS) — Part 22: Direct Sequence Spread Spectrum
(DSSS) 2,4 GHz air interface protocol: Transmitters operating with multiple spread codes and employing a
QPSK data encoding and Walsh offset QPSK (WOQPSK) spreading scheme)

3 TepMuHbI M onpeaeneHns
B HacToAWweM cTaHaapTe NpUMEeHeHbl TEPMUHBI U onpeaenenus B cootseTcTeun ¢ MCO/MIK 24730-2.
4 O603HaYeHNA N COKpalleHuUsA

B HacTosWweM craHgapte npumeHeHbl 0603HauyeHuss u cokpaweHua B coortsetctBun ¢ MCO/MIK
24730-2.

5 O6wme TpeboBaHus

5.1 NMonoca 4actor
B HacToAiLem CTaHaapTe NPUMEHSIETCA Nooca 4acTtoT B cooTBeTcTBUM ¢ MCO/MOK 24730-2.
5.2 ATpubyThl paguounTeppeica paclmpeHns cnekrpa Ha yacrtore 2,4 Iy

B HacTosilem cTaHaapTe NpUMEHAITCS aTpubyTbl paguouHTepdelica paclLMpeHust CNekTpa Ha va-
crote 2,4 [Tu, npeaycMmoTpeHHble NCO/MOIK 24730-2.

5.3 Tpe6oBaHnAa oGecnevyeHnA COOTBETCTBUA

B HacToAleM cTaHaapTe NPUMEHAIOT TpeGoBaHua obecneyeHusi COOTBETCTBUS, NPUBEAEHHbIe B
NCO/M3K 24730-2.

5.4 UpeHTMdMKATOP U3rOTOBUTENA PagUOYaCTOTHON METKH

B HacTosiLemM cTaHaapTe NPUMEHSIOT UAEHTUMDUKATOP U3FOTOBUTENSA PAaAUOYACTOTHON METKU B COOT-
BetcTBumn ¢ NCO/M3IK 24730-2.

5.5 MapameTpbl PNU3M4ECKOro ypoBHA

B HacTosilemM cTaHaapTe NPUMEHSIOTCA NapamMeTpbl NIMHUM CBA3W, NpuBeieHHbIe B Tabnuue 1. Cobin-
Ka Ha AaHHble MapaMeTpbl OCYLLECTBNAETCA N0 UX HAMMEHOBAHMAM. [aHHbie paboune napameTpbl onpeae-
neHbl 4na ananasona pabounx Temnepatyp: ot —30 °C go +50 °C.

[ononHUTENbHbIN PeXuUM onpeaeneH Ans UCNONb30BAHUA HA TePPUTOPUKN ANOHUK. YKa3aHHbIN PEXUM
No3BONAET NPUMEHATb YCTPONCTBA B COOTBETCTBUM C PErNaMeHTOM PaguoCBs3U, AECTBYIOLLMM Ha Teppu-
TOpUKU ANOHUK, U MOANEXUT UCMONb3OBAHUIO B CUCTEMAX, SKCMNyaTauus KOTOpbIX NPeaycMoTpeHa B npeae-
nax AnoHuu. MNapameTpbl NMHUK CBA3M AN YKA3aHHOTO pexuma npuBedeHsl B Tabnuue 2.

B tabnuuax 3 u 4 ycTaHOBNEHLI NapaMeTphbl MUHUK CBA3W ANA HE0OA3aTENbHbIX 4O0NONHUTENBHBIX pa-
ANOMHTEPECOB, KOTOPbIE MOTYT ObITh Peanu3oBaHbl Ha NPaKTUKe.

Tabnuya 1 — [NapameTpbl NMNHUK CBA3N C UCMOMB3OBaAHUEM PaCLUMPEHWUSA CekTpa METOAOM NpsAMOI NocnefoBa-
TenbHocTn (DSSS) nepefatynka cuctembl RTLS

HanmeHoBaHue napameTpa OnucaHue
Monoca pabou4nx YactoT 2400 MMy — 2483,50 MI'y
TouHoCTb paboyeit 4acToThl + 25 MUNMWOHHBIX Aonelt (ppm), MakcumyMm
LleHTpansHas yactoTa 2441,750 MI'y
LLInpnHa nonockl YacToT KaHana 60 My




OkoHYaHue mabnuusi 1
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HaumeHoBaHue napameTpa

OnucaHue

MOLLHOCTb U3yYeHus Npu nepegade

Knacc 1: 10 abm SUNM (skBuBaneHTHasi M30TPONHO-N3Nyyaemas
MOLLHOCTb) MaKCUMasibHOe 3Ha4YEeHUe.

Knacc 2: MakcumanbHoe 3HayeHWe B COOTBETCTBUM C Hauuo-
HanbHbLIMW HOPMaTUBHLIMMW JOKYMEHTaMU

BHenonocHoe napasntHoe nsny4eHue

YCTPOACTBO JOMKHO COOTBETCTBOBaTL TPEOOBAHUAM MO NapasuT-
HbIM M3MYyYEeHUSAM, YCTAHOBIIEHHLIM OpraHoM perynupoBaHus pa-
AWNOYaCTOTHOrO CMeKTpa CTpaHbl, Ha TEPPUTOPWUM KOTOPOW OHO
NpUMeHsIeTcA

Moaynsauus

BPSK (aBon4yHan cdasoBas MaHUMNynaLus)
DSSS (pacwumpeHne cnektpa MeTogoM NpAMON nocnejosaTenb-
HOCTHU)

KoanpoBaHue gaHHbIX

OuddepeHumanbHoe koaupoBaHue

CKopocCTb Nepefayn AaHHbIX B GUTax

59,7 kbut/c

KoadpdpunLneHT omnboYHbIX GUTOB

0,001%

YacToTa cnefgosaHusa anemeHTos curdana PN

30,521875 MI'y + 25 MMNNUOHHLIX Aonen (ppm)

[OnuHa PN koga

511

Koa pacwuperus PN

0x1CB

[OnunHa nakeTa gaHHbIX

BapwaHT 1: 56 6utos
BapwaHT 2: 72 6uta

BapuanT 3: 88 6utoB
BapwaHT 4. 152 6uta

[MONMHOM KOHTpONSA LEnocTHOCTU coobLleHns
UWKITUHEeCKUM U36BITOYHBIM KOZOM

Gx)=X"2+ X"+ X%+ X2+ X +1

MepBoHayanbHOe 3Ha4YeHWe MONMHOMa  KOH-
TPONA LENnoCTHOCTU COOBLUEHUA LMKINYECKUM
N3BbITOMHBIM KOAOM

0x80F

MHTepBan 6rmMHK-NoCkLINoK

MporpaMMupyemblil, MUHMMarbHOe 3HaveHne 5¢

PaHﬂOMVISaU,VIH BeNUYUHbI UHTEepBana ONUHK-
NoCbIN1IoOK

MakcnumanesHoe 3Ha4veHue + 638 Mc

Yucno cy6-6rmnHK-NoChINoK

Mporpammupyemoe, 1-8

Pangomusauus
GNUHK-NOCKINOK

BEIMM4YUHbI NHTEpBana Cy6-

MakcumansHoe 3HaveHue 125 mc + 16 mc

MakenManbsHbli yxon 4acToThl

< % 2 MUMMMOHHBLIX Jonel (ppm) Ha NPOTSXEeHUU nepeaayn BCero
coobLieHus

ToyHocTb hasbl

< 0,50 paguaH B npegenax ntoboro nepuoga, ANUTENbHOCTBIO 33
MKC

dazoBblif LIYM

< 15O npu nHTerpmposaruu wyma ot 100 My fo 100 kMy
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Tabnunuya 2 — [NapameTpbl NUHAK CBA3WU C UCNOSIb30BAHNEM PaCLLUMPEHUS] CMEKTpa METOAOM MPAMOW nocnejoBa-
TenbHocTu (DSSS) nepegatumnka cuctemel RTLS B pexume, npeHasHayeHHOM Ans SAnoHUK

HaumeHoBaHue napameTpa

OnucaHue

Monoca paGounx YactoT

2400 MI'y — 2483,50 MI'y,

TouHocTb paboyeit YacToThl

+ 25 MUNNUOHHLIX AioNei (ppm) MakCUManbHOe 3HaveHune

LieHTpantHas yacTtoTta

2441,750 MI'y,

LUVIpVIHa NONOChl YaCTOT KaHana

26 MI'y

MoLHOCTb U3ny4eHUs Npu nepegave

Knacc 1: 10aBbM BUNM (axkBUBaneHTHaa WU30TPOMNHO-u3nyyaemas
MOLLIHOCTb) MakcUMarnbHOe 3Ha4YeHune.

Knacc 2: MakcumanbHoe 3HayeHue B COOTBETCTBUM C HALMOHanNb-
HbIMU HOPMaTUBHbLIMU JOKYMEHTaMN

BHenonocHoe napasuTHoe uany4yeHue

YCTPOﬁCTBO AOIMKHO COOTBETCTBOBATL TpeGOBaHMHM no napasut-
HbIM U3Nny4yeHUAM, yCTaHOBJI€HHbIM HauWoHalrlbHbIM OpraHom no
ynpasneHno “U MnUcnosib3oBaHUK pagnov4acTtoTHOro cCnekrpa ) B
CTpaHe, Ha TeppuTopun KOTOpOVI OHO NpuMeHAaeTcA

Mogynsauus

BPSK (aBouyHasn dasoBas MaHUNynsyus)
DSSS (pacwumpeHue cnektpa MeToOM NpAMOW MnocriefjoBarerb-
HOCTHU)

KogupoBaH1e faHHbIX

OudbdepeHymansHoe koguposaHue

CkopocTbk Nnepefaqu faHHbIX B buTax

59,7 kbut/c

KoadpduumeHT omnbodHbIX GUTOB

0,001%

YacTtoTa cnegoBaHunst anemMeHToB curHana PN

15,260938 MI'Y + 25 MUNNUOHHBIX Aonei (ppm)

AnuHa PN koga

511

Kog pacwmpenus PN

0x8D

AnunHa nakeTa faHHbIX

BapwuaHT 1: 56 6uToB
BapwaHT 2; 72 6uTa

BapwaHT 3: 88 6uTtoB
BapwaHT 4: 152 6uta

MOMMHOM KOHTPOIS LieNIOCTHOCTM CcooBLLeHUs
LMKANYECKNM N3BLITOMHBIM KOLOM

Gx) =X+ X"+ X+ X2+ X+ 1

HaumeHoBaHue napameTpa

OnucaHue

MepBoHa4yanbHoe 3Ha4YeHWe MofMHOMa KOH-
TPONs LUENOCTHOCTU COOBLLEHUA UMKIIUYECKUM
N3OLITOYHBIM KOJOM

Ox80F

WHTepBan GrnuHK-NockINoK

[MporpamMMupyemelil, MUHUManNbHOE 3HadYeHne 5c

PaHJJ,OMVIE!aLWIH BeJIM4YUHbI UHTEepBana OnUHK-
MOCbLINOK

MakcumanbsHoe 3HayeHue £ 638 mc

4

R CoOTBETCTBYIOLLMM HaLMoHanbHelM opraHoM B Poccuiickoh ®egepalun ABNAETCA rocyapCTBEHHAn KOMUCCUA
no paguoyactoTtam (MKPY).
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HaumeHoBaHuWe napaMeTpa

OnucaHune

Uucro cy6-6nuHK-NockINoK

Mporpammupyemoe, 1-8

PaHfgomusaumsi BenWYMHbl MHTepBana cyb-

ONUHK-NOCLINOK

MakcumaneHoe 3Ha4veHune 125 mc = 16 Mc

MakcumanbHbIA YXOF YacToThl

< * 2 MUNIMUOHHbLIX Aonei (ppm) Ha NPOTAXEHUU Nepeaadn Bcero
coobLyeHuns

TouyHOCTb pasbl
MKC

< 0,50 paguaH B npefenax noboro nepuoga, ANUTENBHOCTLIO 33

®a3oBbLIiA WYM

< 15° npun uHTerpupoBanum Wwyma ot 100 My ao 100 Ky

Tabnwuya 3 — NapameTpbl NUHUKN CBSA3U C UCMONB3IOBAHWEM amnnuTyaHoi moaynauyum OOK nepepaTynka cucre-

Mbl RTLS
O6o3HaueHe HaumeHoBaHWe napameTpa Onucanue
napameTpa
O1a Hecyuwas vactota pabouunx yactotr | 2400 MMy — 2483,5 My,
O1b TouHoCTb pabouyeit YacToThl + 25 MUNNUOHHBIX Aonei (ppm), MakCMManb-Hoe 3Hade-
Hue
O1c LleHTpaneHas 4yacToTa 2441,750 MINy
O2a KogupoBaHue gaHHbIX OuddepeHymnansHoe kogupoBaHue
O2b HAnnHa nakeTa gaHHbIX BapwuaHT 1: 88 butoB
BapwuaHT 2: 184 6uta
O2c MONMHOM KOHTPONst LenocT-HoeTH | G(x) = X'+ X + X® + 1
coolLeHna  LMKNNYe-CKUM  U30blI-
TOYHEIM KOAOM
O2d MMepBoHavanbHoe 3HadeHue nonu- | 0x1021
HOMa KOHTPONs LENOCTHOCTU COo-
oBbLEeHNA  UMKITNYECKUM  U3BbITOY-
HbIM KOAOM
o3 MowHocTe nepepartduka cuctemsl | Kracc 1: 10 gbm SUUM MakcumanbHoe 3HadeHne
RTLS Knacc 2. MakcumanbHoe 3Ha4YeHWe B COOTBETCTBUU C
HaLWoHanbHeIMU HOPMaTUBHLIMW JOKYMEHTaMm
o4 BrenonocHoe  napasuTHoe W3- | B cOOTBETCTBUM C HALWOHANBHLIM 3@KOHOAATENBLCTBOM B
nyyeHwve obnacTi pagnocesasmn
05 Moaynsuus OOK"/FSK“ | ncnonbayioT 2 TOHOBLIX curHana @ 376,8
KMy/535,5 k'y

Y On-off keying, pasHOBWAHOCTb aMMNUTYAHON MaHUNYNALWKW, BUHAPHBLIA dopMaT MOAYNALMKU C ABYMS 3HAYEHM-
MU aMMNUTYAbl CUrHana, COOTBETCTBYHOLWMMMU BKIIOYEHHOMY U BbIKIIOYEHHOMY COCTOSIHUIO MepefjaTyuka CUCTeMbl

RTLS.

2 Frequency-shift keying, UM, yactoTHaa MaHunynaymsa.
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OkoHryvaHue mabnuupi 3

O60o3HaveHune HavmeHoBaHue napameTpa Onucaxve
napameTpa

O 5a Norudveckui "0" 19 TaKTOB BKITIOUEHMA/BLIKMIOMEHWIW ¢ YacToToil 2,44652
'y n vactotoii noBTopeHmna 377 kl'y,

O5b Norndveckas "1" 27 TaKTOB BKITIOYEHUA/BLIKITIOYEHUIA C YacToTOi 2,44652
'y n vactoToii noBTopeHmna 535 kl'y,

(OX5] CKkopocTb nepefiayun flaHHbIX 19,83 kbut/c

o7 Pa6ouuit umkn 50%

o8 KoaddpuumeHT oumbouHbix 6uToB 0,001% makcumym

Tabnuuya 4 —NapameTpbl HU3KOYACTOTHOR NUHUN CBA3U NepefaTynka cuctemol RTLS

O6osHaveHne HavmeHoBaHue napameTpa Onucaxune
napameTpa

M1 YacToTa nepefiayu curHanos 114,688 kl'y n 126,976 k'Y

M2 Hanps»eHHocTb nonsa B 3aBUCMMOCTU OT HaUMOHANBHbLIX HOPMATUBHbLIX
AokyMeHTOoB/ TpeboBaHWin N0 NPUMEHEHUIO

M3 CkopocTb nepegayu B burax 2,048 kbut/c

M4 Mepuoa nepegadn cumBona curHana 244 14 mc

M5 KoadpdpunumeHT owmbouHbix 6utos 0,001%

M6 Havano cuHxpoHu3auuu 3 nepuofa nepefaynm cMMBONa CUrHana ¢ 4Yacro-
Toh 114,688 kl'u, panee 3 nepuopa nepepauqun
CMMBOfIa CUrHana c yacrotoi 126,976 kly

M7 KoHeL, cuHXpoHn3aLmn 3 nepuofa nepefayn cUMBONa curHana ¢ 4acro-
Toh 126,976 kl'u, panee 3 nepuopa nepefauqu
cuMBoOfa curHana c yacrotoit 114,688 kly

M8 KoguposaHue 6uta 0 1 nepuop nepefadu cuMBoNa CUrHana ¢ 4acTo-
To 126,976 kl'u, mnanee 1 nepuog nepepaqu
cuMBoOfa curHana c yacrotoit 114,688 kly,

M9 KoguposaHue buta 1 1 nepuop nepefadu cUMBONa CUrHana ¢ 4acTo-
Toh 114,688 kl'u, manee 1 nepuoa nepepadn
cMMBOfa curHana c yacrotoi 126,976 'y

M10a [nuHa nakeToB nNpu nporpamMMmUpoBaHum BapuanT 1: 10 6uToB

BapuaHT 2: 48 6uToB
BapuaHT 3: 64 6uta
BapuaHT 4: 68 6uTos
BapuaHT 5: 144 6uta
BapuaHT 6: 160 6utoB
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OkoHYyaHue mabnuupi 4

ObosHaueHne HaumeHoBaHue napameTpa Onucaxue
napameTpa
M10b OnuHa naketoB Bo3byauTensi nepeaatdiuka | BapuwanT 1: 10 Gutos
cuctembl RTLS BapuaHT 2: 28 6uToB

BapuaHT 3: 44 6uta
BapuaHT 4: 144 6uta

M11 KoaupoBaHue aaHHbIX MaHuecTepckoe koanpoBaHue
M12a [MonnHoM KoHTpons UenocTHocTu coobue- | G(X) = X2 XT3+ X2+ X +1
HUSI LUKIUYECKUM M3GLITOUHBIM KOZOM Npu
nporpamMMupoBaHuu
M12b MoNMHOM  KOHTponA  LenocTHocTn  28- | G(X) = X° + X+ X¥+ X2 + 1

OuTHOro cooblleHns Bo3byauTens nepe-
fatduka cucteMbl RTLS uuKNUYecKUM U3-
ObITOYHLIM KOZOM

M12¢ MonnHoM  KoHTpons  uernocTHocTn  44- | GX) = X2+ X+ X3+ X2+ X' + 1
GuTtHoro cooblueHna Bo3ByauTens nepe-
fatduka cucteMbl RTLS uuknuyeckum us-
BbITOYHEIM KOAOM

M12d MonMHOM  KoHTporsi  uemoctHocTn  10- | G(X)= X4 + X" + 1
BuTHoro cooblleHna Bo3byauTEna nepe-
faTtynka cuctembl RTLS uuknnyeckum us-
BbITOYMHBIM KOZOM / NPU NPOrpamMMUpPOBaHUK

6 ObsasaTtenbHble TPe6OBaHUA K NPOTOKONY paguouHTepdenca

6.1 OOwKe NonoxeHus

B HacTosiLiem cTaHgapTe onpeaeneHbl LWMPOKONONOCHasa nepeaaya curHanos cucreMmsl RTLS B nono-
ce vactor ot 2,400y po 2,4835ITy M npoTOKONblI paguouHTepdenca AnA CBA3M HA YPOBHE KO-
MaHA/AaHHbIX. YKa3aHHble NPOTOKOMbI 06ecneynBaloT B3auMOAENCTBUE MEXAY COBMECTUMbIM nepeaaryu-
Kom cuctembl RTLS u coBmecTumon uMHApacTpykTypon. HeobsizaTenbHble NPOTOKONbI, NpUBeAEHHbIe B
pasgene 7, o6ecneunBaloT B3aumoaencTesme nepeaardmka cucrembl RTLS u ycTpolictBa nporpammupoBa-
HUs, a Takke Bo3byautensa cuctembl RTLS coOTBETCTBEHHO. B pasaene 5, cogepxallem TpebGoBaHus K u-
3MYECKOMY YPOBHIO B3aUMOAENCTBUSA, NPUBEAEHBI BPEMEHHBIE NapamMeTpbl, @ TaKkKe XapakTepUucTUKU CUrHa-
NOB MPUMEHUTENBHO K MPOTOKOMNAM.

6.2 BBegeHue

Apxutektypa cuctembl RTLS, paboTaiowein no npuHuMny pagnoMasika, BKIOYaeT nepeaaTvyukm cu-
cteMbl RTLS, KOTOpble M3ny4yaloT ONMHK-MOCHINKU C UCNOMNb30BAHUEM PaCLUMPEHUS CnekTpa MeToaoMm nps-
MOV NMOCNEeaoBaTENbHOCTU, U (DUKCMPOBAHO YCTAHOBIEHHbIE YCTPOMNCTBA CUMTbLIBAHUA cuctembl RTLS, ko-
TOpbl€ NPUHMMAIOT yKa3aHHble curHanbel. Cuctema onpegensaeTr Mecta HaxoXaeHus nepesaTinkos CUCTEMBI
RTLS no koopauHaTam X U y C TOYHOCTbIO HE MeHee 3 M Kak B NOMELLEeHUAX, Tak u BHe ux. lNocne onpeae-
neHuss MecTa HaxoXAeHus nepeaatyuMka cuctembl RTLS rnaBHOM NpuknagHoW cucteme nepenaeTtcsa WH-
dopmalusa 0 mecte ero nNonNOXXeHUs u agpyrasi 4ONONHUTENbHAA UHAoOPMaUUa (HanpuMep, TenemeTpudeckue
OaHHbIE).

6.3 ®yHKUMOHaANbHOE onucaHue U TpecoBaHuA

Moaynb nepegartumnka cuctembl RTLS npeacraBnsieT co60i KOMNAKTHOE paguoyacToTHOE YCTPOMCTBO
C aBTOHOMHbIM NUTAHWUEM, ABNAIOLLEECA COCTABHOM YacTblo cuctembl RTLS. Cuctema RTLS npeaHasHaue-
Ha ANA NPOCNEeXvBaHUA U onpeaeneHus Mecta HaxoXAeHNA NPeaMeTOB C NPUKPENSIEHHbIMU K HUM nepe-
Aatyukamu cuctembl RTLS. JNio6as nepepaya npeacraBnseT coOOV KOPOTKUIA MO BPEMEHW UMMYIbCHbIN

7
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paguocurHan ¢ WCnosb30BaHWEM pacliMpeHus crnekTpa MeToAOM npsmMoii nocnegosatenbHocTn (DSSS).
3TN curHanbl UAM 6AMHK-NOCBINIKM NpUHUMaeT MHpacTpykTypa cuctembl RTLS. Kaxpgas 61MHK-nocbinka
ABNAETCA NIN60 KOPOTKMM COoO6LeHneM, cojepxalwnm TOMbLKO uaeHTuduUkaTtop nepepartyunka, nmbo 6onee
O/TUHHBIM TenemMeTpUYecKMM CcooblUleHneM, Takke BKIYaLWUM UAeHTUdUKaTop nepegaTymka CUCTEMBI
RTLS. Kpome Toro, kaxpgas nepefaya COAEpPXWT C/MOBO cTaTyca AaHHbIX, NpejocTasffiolee faHHble O
KOHUrypauumn nepeparymka cuctembl RTLS, COCTOSAHMM UCTOUHMKA NUTAHUS W JONOJSIHUTENIbHbIE [aHHbIe.
[anee nHdpacTpyktypa cuctembl RTLS nepepaet rnaBHOMY y3ny ueHTuduUKatop nepejarymka CUCTEMbI
RTLS, cnoBo cTaTtyca faHHbiX, BMecTe C UHdopmauneil o MecTe HaxoxAeHWss. MHOXeCTBO nepefaTynkoBs
cuctembl RTLS B TMNOBbIX cuctemax NO3BOMSAET OCYWECTBAATb NpocrexuBaHue u onpegeneHue MecT
HaxoXJeHua npeMeToB B peXuMe peasibHOro BpeMeHu.

MpoTokonbl paspelweHna Konnu3uii He TpebytTca. Kaxpas 6MMHK-NOCbIIKA COCTOUT M3 HECKOJIbKMUX
cy6-6nnHK-nocbiok. Kaxpasa cy6-6/uHK-mocbiKa ABASETCA 4acTbld MHOrOypOBHEBOW NPOTMBOMOMEXOBOW
CUCTEMbI, BPEMEHHOrO U MPOCTPAHCTBEHHOIO pasjesieHnsa, 6asbl UMNYNAbCHOrO curHana. CoyetaHue MHO-
XecTBa Cy6-6/IMHK-NOCLINIOK, MHOTOYUC/IEHHbIX MPUHUMAIOLWNX aHTEHH, a TakXe LKUPOKONOoN0CHasA Koppens-
uma obecneumBalT OAHOBPEMEHHOE W3NlyYyeHUe OJ/IMHK-NOCLIIOK MHOXEeCTBOM nepefaTyukoB CUCTEMbl
RTLS 1 BO3MOXHOCTb UX npuema.

[aHHble OT nepegartymka cuctembl RTLS nognexart ABOMYHOMY KOAMPOBAHUIO C nepejadveil ctapliero
3Havalero 6uta B NepBoOii No3MUMN BO BCeX coobueHnax. 3To nogpasymMmeBaeT npeobpasoBaHue C UCNOMb-
30BaHneM guddepeHunanbHoro KkoguposaHusa. Cxema guddepeHumnanbHOro KogMpoBaHua npusejeHa Ha
pucyHke 1. MMpu 3TOM nNepepava crapliero 3Havalero 6uta coobljeHns ocywecTBNAeTCa nepBoil. Bbixog
Kofepa A0/KeH 6blTb MHULMANM3NpOBaH 3HayeHnem "1". 3To nojpasymeBaeT BbINOJIHEHWE Onepaunumn «uc-
knwovatouwee WNAW» Ha Bbixoge reHepatopa PN (wymonofo6HOro) koga, nocneayoulyo MoaynsLuio € wUc-
nonb3oBaHnem BPSK (gBouuyHoOii pa3oBoil MaHMnynsAuum) n npeobpasosaHne C NCNOMb30BAHNEM MNOBbILWIA-
lowero npeobpasosaTens c o4HO GOKOBOI MOJSIOCOI YacTOT. 3aTeM MOAYYEHHbIi CUTHAN yCUIUBAKT U ne-
pepalwT B MHPpacTpykTypy cuctembl RTLS.

Bbixop
Bxop

TakToBbI curHan — 1

PucyHok 1 — Cxema gnddepeHumnanbHOro KogunposaHus

Mpumep cxembl reHepaTtopa PN (wymonopo6Horo) koga gna nepegartyuka cumctembl RTLS npuBepeH
Ha pucyHke 2.
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Kopg
PN

PucyHok 2 — Cxema reHepatopa PN (wymonogo6Horo) koga Ans nepegatyvmka cuctemol RTLS

Mpumep cxembl reHepatopa PN (wymonoao6HOro) koga Ans nepepartymka cuctembl RTLS, npepgHa-
3HAYeHHOro ANA NpUMeHeHUa B ANOHWM, NpUBEAEH Ha pucyHke 3.

Kon
PN

PucyHok 3 — Cxema reHepatopa PN (wymonoao6HOro) koga gns nepegatymka cuctembl RTLS,
npegHasHayYeHHOro ANa nNpUMeHeHnsa B ANOHUK
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MNpouecc koanpoBaHus U Nnepefayn gaHHbIX nepegaTynkom cuctembl RTLS npuBeaeH Ha pucyHke 4.

OudpdepeHumansHoe
KOAMpoBaHUE AaHHbIX

BbIXxoAe reHepaTopa PN
(wymonofobHoro) koaa

[BounuyHas pasosas mogynauns

BbinonHeHve onepauyum
«unekrovaroee UN» Ha
(BPSK) )

yacTtoTbl Jo 2,44175 Ty

Y

YcuneHne curHana u nepenaqaj

MpeobpasosaHune ¢ HOBbIUJeHI/IeMJ

cucteme RTLS

PucyHok 4 — lMNpouecc KoagnpoBaHUAa 1 nepegaymn gaHHbiX nepegatynkom cuctemol RTLS

dopmaT nepegadmn faHHbIX OT nepegatymka cucrtembl RTLS ¢ mogynsaumen DSSS npuseaeH Ha pu-
CyHke 5. Kaxxgasa nepegaya gaHHbix OT nepegatduka cucteMbl RTLS ¢ ucnone3osaHue mogynauun DSSS
COAEpXUT MakeT OMUHK-MOCLINOK, BKMvaowmx B cebsa N cyB-6nmHk-nocbinok. Jlioboi Habop cy6-6nuHk-
NOCBISIOK COAEPXKMT COOOLLEHUE, ANMHA KOTOPOr0 COOTBETCTBYET OAHOMY M3 YeTbIPEX AONYCTUMbIX 3HaYe-
HUiA. Bce cyG-OnMHK-NOCLINKM B COCTaBE OAHON GNMHK-MOCHINKN AOMMKHbI OblTb MAEHTUYHBLI AnA obecnede-
HUSA BPEMEHHOro pasgenenns. Kaxaasa cyb-6nmHK-noCkIfNKa COaepKUT ABOUYHBIN 32-pa3psagHblii nuaeHTudun-
KaTop nepepatunka cucrembol RTLS, ABOMYHbIN 5-paspsaHblii CTaTyC AaHHbIX, JaHHbIE KOHTPONSA LEeSOCTHO-
CTN COOBLLEHUS LUMKNNYECKUM U3ObITOYHBIM KOAOM U AOMNOMNHUTENbHbIE TENEMeTpUYeCKe JaHHble B 3aBU-
CUMOCTU OT Tuna coobuueHusi. MNakeT GNUHK-NOCLINOK NepeaaeTcs B Havane uHTepBana GrnuMHK-MOCHINOK.
Cy6-BrUHK-NMOCLINKKU pasfieneHbl UHTePBarnoM, KOTOPbIN He MOXET ObITb HACTPOEH Nonb3oBaTeneM, a YUCno
Cy6-6nMHK-NOCHINOK B COCTaBE BIMHK-MOCLINKM U MHTEPBan BMHK-NMOCHINIOK MOTYT ObiTb U3MEHEHbI.

10
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BIHHK-TIOCHITKA, COCTOSIIAS H3
N cy6-0JIHHK-TIOCHLIOK

| —»|

/ CyG-0IMHK-TIOCHIIKA

HHTepBan GIMHK-TOCHIIOK

PucyHok 5 — PaguounHtepderic DSSS

YcTaHoBNEHbl TPU Knacca GnUHK-NOCBLINOK ¢ Moaynsumen DSSS: CMHXPOHU3MPOBAHHAA Nepuoanye-
ckas 6nuHk-nocbinka (TIB, Timed Interval Blink); 6nuHk-nocbinka Bo30yxaeHus (EXB, EXciter Blink) n
ONUHK-NOCbINKa, MHULUMUpoBaHHasi cobbiTnem (EB, Event Blink).

BrnuHk-nocbinkn Tuna TIB gomkHbl ObiTb NepeaaHbl C PerynspHbIM 3a4aHHbIM MHTEPBanoM. BruHk-
noceinku Tuna EB nosiBnsoTcs B pesynbTarte NepekroyeHuss UNu BHELLHEro Bo3aencTBus. Ha pucyHke 6
npuBeAeHa guarpaMma COCTOSIHUIA, NpeAcCTaBnsoWas pasnuyHble PyHKLMOHANbHbIE COCTOSIHMA nepeaar-
yuka cucremol RTLS.

MpumMmeyaHue — Ha pucyHKke 6 1 NOCIEAYIOWMX PUCYHKAX CMINOLWHbIE NHUW 0603HaYatoT obsA3aTenbHble
(PYHKUMM, @ NYHKTUPHBIE — HeobsA3aTenkbHbIe.

11
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PucyHok 6 — [uarpammMa coCTosiHui nepeaartyuka cuctemol RTLS

YacToTa Hecyuwlen npu mogynauun DSSS — 2441,75 MI'y, a yacrota cneaoBaHus 3NeMEeHTOB CUrHa-
na — 30,521875 Mru.

6.4 WManyyaemas MoOWHOCTb NnepegaTymka cuctemol RTLS

B 3aBuMCUMMOCTM OT ypOBHA MOLLHOCTM, U3ny4aeMon nepeaaTynkammn cuctembl RTLS, ycraHoBneHbl asa
Knacca yka3aHHbix ycTpoicts. UMM nepepatunkoB cuctembl RTLS knacca 1 He npesbiwaet 10 mBt (10 ABM).
Mepeaatunku cuctembl RTLS aaHHOro knacca npegHasHa4eHb! 4na NPUMEHEHUS B YCNOBUAX CPEAHEN U BbICO-
KOV MNOTHOCTU MHADPACTPYKTYPbI Y C MMHUMAaMbHLIMU NPENATCTBUAMM ANS paCNpOCTPaAHEHUSA PaaMOCUrHana.

SNUM nepepatunkor cuctembl RTLS knacca 2 npesbiwaet 10MBT (10 ABm), HO He npeBbiaeT Mak-
cMManbHoOe AoMyCTUMOE 3HauYeHue, YCTaHOBMNEHHOEe HaUMOHarbHbIM OPraHOM MO YNPaBAEHUIO U UCMOSb30-
BaHWIO pagmMoyvacTtoTHOro cnektpa. Mepegatyukm cuctembl RTLS AaHHOro knacca npegHasHayeHbl Ans
NPUMEHEHUA B YCNOBUAX HEMMNOTHON UHMPACTPYKTYPbI, [A€ YCTPOMNCTBA CUUTbLIBAHUA cuctembl RTLS Haxo-
OATCA Ha paccTostHun 6onee 300 M OT nepeaarTynkoB cucteMbl RTLS unu B cpeae ¢ CyLleCcTBEHHbIMU Npe-
NATCTBUAMU PacnpoOCTpaHeHWo paguocurHana.

OuarpaMma HanpaBneHHOCTU NMPUMEHSIEMbIX aHTEHH nepeaatyukoB cucteMbl RTLS gomkHa ObiTh Kak
MOXHO BnKe K guarpamme BCeHanpaBreHHOW aHTEHHbI C YYETOM OrpaHndeHunin TpeboBaHuin KOMMOHOBKK nepe-
aaryuka cuctembl RTLS, yto obecneunBaeT paBHbIi NPUEM CUrHArNoB HE3aBUCUMMO OT OPUEHTAaLMU nepeaaTyu-
koB cucrembl RTLS. QMMM aHTeHHbl nepeaatymka cucremsl RTLS (paguo4acToTHON METKM) HE AOIDKHA OThu-
vaTtbes Bonee vyem Ha 10 A6 (0T nuka Ao nuka) oT cchepuyeckon anarpaMMbl HANPaBNEHHOCTU B CBOOOAHOM
NpocTpaHcTBe. Takke Anst AOCTIKEHUsI TpebyeMbIX TEXHUYECKUX xapakTepuctuk UMM He A0mKHa OTNMYaThCs
6onee yem Ha 10 ob B nNpeagenax nonycdepuyeckoin guarpammbl HANPABNEHHOCTU AHTEHHbI nefe,anqMKa cu-
cteMbl RTLS (pagno4actoTHOM METKM), YCTAHOBIEHHOW HA METannMYeCcKon NnuTe nnowaabio 1 m°.

12



rOCT P UCO/M3K 24730-21—2014

6.5 TpebGoBaHusA K nepegaye coodueHU ¢ ucnonb3oBaHiuem moaynauumu DSSS

TpeboBaHus k nepegaye coobLIeHUI C UCNONb30BaHUEM MOAyNAUMM DSSS npuBeaeHbl HUXKE.

6.5.1 KogupoBaHue coobLieHui

Koa pacwupenusa PN umeet 3HauyeHne 0x1CB. MNepeoHayanbHoe 3HaveHue perncrpa D9 reHepatopa
PN (ymonogo6HOro) koga paeHo "1", a 3Ha4YeHWe ocTankHbIX pernctpos ="0".

Havano uHTepBana OnMHK-MOCHLINOK AOMKHO MPOUCXOAUTb CO CRy4alHbIM CABUIOM MO BPEMEHU, HE
npesbiwaowmum 638 MC, AnsA npeaoTBpaLlEHNst YacTblX KOH(DUKTOB G BNIMHK-NOCLINKAMK OT Apyrux nepe-
aatumMkoB cuctembl RTLS. Hauano kagoit nocneaytowen cyB-06nmHK-noChINKM AOIMKHO NPOUCXOAUTL Cry-
yaiiHbiM 06pa3om. MHTepBan Mexay niobbiMu Cy6-GrUMHK-NOCLINKaMK CO CriydaiHbIM CABUIOM B npejenax
+16 MC OT Hayana npeablayLuen cy6-6rnMHK-NOCLINKKA paBeH 125 Mc.

6.5.2 CTpykTypa coobLueHui

CyLuecTBYIOT 4 pasHbix hopmaTa COOBGLLEHUIA, KOTOPbIE Pa3nUYaloTCa ANUHOW coobLieHuss B butax:
56-6uToBbIE, 72-6UTOBLIE, 88-6UTOBLIE M 152-6UTOBbLIE COOOLUEHMA. Mepeaatunk cuctembl RTLS gomkeH
noaaep>XMeaTb BO3MOXHOCTb nepedaym Xots Obl 04HOrO M3 yKasaHHbiX hopmMaToB coobweHun. 56- u 72-
ButoBble cOODOLLEeHNs NpeaHa3HaveHbl AN nepegayun naeHtudukaTtopa nepegaryuka cucrtemol RTLS, B TO
Bpems kak 72- u 88-6utoBble COOOLUEHUsI NpeaHasHaYeHbl Ang nepejayn waeHtudukaTopa nepeaaryuka
cuctembl RTLS u gaHHbIx BO3Oyautensa nepegartymka cucremol RTLS, a 152-6utoBbie coobuweHua npegHa-
3Ha4YeHbl AN nepejayuu TenemeTpuyvecKkon MHgopmauuu OorpaHUUYEeHHOro obbema. CTpykTypa Kaxgoro
dhopmarta coobLeHuin noagpoBbHO onMcaHa B cregyowmx nogpasaenax.

Kaxkabln Tun coobLueHuii cogepxuT npeambyny AnuHOW 8 GuToB CO 3Ha4eHuem 0x01.

Kaxablil TN cOOBLUEHUI COAEPXKUT MHOPMALMIO O cTaTyce nepeaarymka cuctemel RTLS u3 4 6utos
B COOTBETCTBUU C ONMUCAHUAMU COOBLLEHWIA.

72- 1 88-6utoBbIE COOOLLUEHWA MOTYT coaepkaTb uaeHTudmKaTop Bo3dyauTens nepeaaTymka CUCTEMbI
RTLS, cocrosilumii us 16 6utos, cTapLumii U3 KOTOPbIX yka3biBaeT Ha (akT BXoAa/Bbixoaa nepeaaryuka cu-
cteMbl RTLS B none/us nons gencreuns Bo3byautens nepegarymka cucreMmol RTLS.

Kakabll TN COOBLLEHUSI COAEPXUT KOHTPOSIbHYIO CYMMY, BbIMUCIIEHHYIO METOAOM LMKIUYECKOTO U3-
BbITouHOro koaa (CRC), ¢ nopoxaatoLmm nonmHomom: X' + X' + X3 + X% + X + 1. Mpeambyna He yunTbi-
BAETCA NPW BbIYUCNEHUN KOHTPOMLHOW CYMMBI.

Kaxxgoe coobLueHne cogepxut ngeHtudukatop nepeaarymka cucreMol RTLS anuHoii 32 6urta, KoTo-
pbIi MOXET UMETL 3HAYEHUE B AuanasoHe ot 1 1o 4 294 967 296 (0x00000001 no OXFFFFFFFF).

[anee npuBeaeHbl YHUKanNbHbIE JaHHbIE AN Ka)Xaoro Tuna coobLeHuit.

6.5.2.1 dopmar 56-6utoBoro coobLieHusi nepegaBaeMoro nepegaTtynkom cucremol RTLS ¢ ucnons3so-
BaHueM moaynsauum DSSS

dopmar 56-6utoBoro coobLieHna nepegasaeMoro nepeaaTynkoM cuctemsl RTLS ¢ ncnonb3oBaHuem
moaynsumn DSSS npueeaeH B Tabnuue 5. YkasaHHblii hopMat coobLUeHust BKNoYaeT npeaMmbyny AnMHomn 8
outoB, 4-6uTOBOE none cratyca nepeaartyuka cuctemsl RTLS, 32-6uToBOE none uaeHTudukaTopa nepe-
Aatymka cuctembl RTLS u 12-6utoBOE Mone Ans KOHTPOrbHOW cyMMbl CRC cooblieHus. Bpemsa nepegadu
56-6utoBoro coobueHns — 937,5 Mkc.

Tabnuya 5 — Popmar 56-6uToBoro coobLleHns nepeaBaemMoro nepeaaTtimkom cuctemsl RTLS ¢ Mcnonb3oBaHu-
em moaynauum DSSS

MNpeambyna CraTyc nepeaaTynka cucTembl NaeHTucbukaTop KoHTponeHasa cymma CRC
RTLS nepeaaTynka cucremsl RTLS coobLeHus
8 0 | s2| st | B 32 12
8 """ PesepBHblit 32 12

Butel ¢ 55 no 48

BuTtbl ¢ 47 no 44

Butel ¢ 43 no 12

Butbic 11 no 0

[na cratycos S1 un S2 3HayeHune "1" aBnaeTca akTMBHLIM COCTOSHMEM. [Ans craTtyca B (6uT cocrosHuA
6arapeikun) sHaveHune "1" 0603HavaeT HanM4Me CUrHana TPeBoru 0 COCTOAHMK BaTapeiiku.
6.5.2.2 dopmar 72-6uToBOr0 COOOLLEHMSI NepeaaBaeMoro nepeaaTinkom cuctemol RTLS ¢ ucnonb3so-

BaHueM moaynsuum DSSS
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dopmat 72-6utoBoro coobLleHuss nepeaaBaeMoro nepeaaTtymkom cucremsl RTLS ¢ ucnonb3oBaHnem
moaynsummn DSSS npuseger B Tabnuue 6. YkasaHHbli hopmat coobLieHus BkoYaeT npeambyny AnuHoi 8
6uTos, 4-6utoBOE Momne cratyca nepegartymka cuctembl RTLS, 32-6utoBoe none uaeHTudukatopa nepe-
aartyuka cuctembl RTLS, 16-6utoBOe none noanexaluux nepefadve AaHHbIX U 12-6utoBOE NOne AN KOH-
TponbHOW cyMMbl CRC coobLeHus. 72-6utoBoe coobLieHne MOXeT ObiTb MCMONb30BAHO ANs nepegaqu
naeHtTudukaropa nepeaarymka cuctembl RTLS n ana nepegayn B Ka4ecTBe NoAnexawmx nepeaade aaH-
HbIX MMBO AaHHbIX, MMBO agpeca Bo3byauTens nepegatymka cuctembl RTLS, nubo pacLUMPEHHOTO MAEHTU-
dukatopa nepegaTtyuka cucrtembl RTLS. MNone cratyca nepeaartumka cucreMol RTLS onpeaenseT tun noa-
nexawmx nepegaye aaHHbIX. Bpema nepegaumn 72-6utoeoro coobuienmna — 1,205 mc.

Tabnuuya 6 — Popmar 72-6uToBoro coobLLeHUs nepefaBaeMoro nepegatimkoM cuctemsl RTLS ¢ ucnonbaoBaHu-
em Mogynsaumu DSSS

MNpeambyna CraTyc nepeaaTyunka NaeHTUdMKaTop nepeaat- Moanexauyue KoHTponbHaa cymma
cuctembl RTLS YuKa cuctemel RTLS nepejayve gaHHble CRC coobuweHua
8 "0" | 82 | s1 B 32 PacLumpeHHbiit 12
naeHTudukaTop
8 B O O "0" 32 MaeHTudmkatop 12
B03OyamMTENs
nepepaTynka
cuctembl RTLS
8 """ X X X 32 MHpekcupyemble 12
LaHHble
Butel ¢ 71 no 64 BuTkl ¢ 63 no 60 Butel ¢ 59 no 28 Butel ¢ 27 no 12 Bbutbic11no 0

6.5.2.3 dopmat 88-6utoBoro coobLieHnsa nepegaBaemoro nepeaarynkom cucreMmbl RTLS ¢ ucnonb3o-
BaHnem moaynsumm DSSS

dopmat 88-6mutoBoro coobLueHus nepegaBaemMoro nepeaartynkom cuctembl RTLS ¢ MCnonb3oBaHnem
moaynaumn DSSS npueeaeH B Tabnuue 7. YkasaHHbIi popMat coobLieHus BknovaeT npeambyny anuHon 8
6uToB, 4-6uTtoe none cratyca nepegatumka cuctembl RTLS, 32-6utoBoe none maeHtudukaTopa nepeaart-
ymnka cucremsl RTLS, 16-6utoBoe none ans Bo3byautens nepegartyuka cucteMbl RTLS, gononHutenpHoe
16-6utoBOE agpecHoe norne u 12-6UTOBOE None Ansi KOHTPONbHOM cymmbl CRC cooGueHus. 88-6utoeoe
coobLueHne MOXxeT BbiTb UCMONbL30BAHO ANs nepegayn 32-6uMToBOro MaeHTUdMKaTopa nepegarimka cucrte-
mMbl RTLS v ang nepeaayu B ka4ecTBe nognexawmx nepegade gaHHbix nubo agpeca, nmbo aaHHbIX BO30y-
auntens. MNone cratyca nepegaTtyuka cuctembl RTLS onpeaenseT Tun noanexawmx nepefave AaHHbIX.
Bpewmsa nepenaun 88-6utosoro coobuieHus — 1,473 mc.

Tabnuuya 7 — dopmaT 88-6MTOBOrO COOOLIEHUA NepejaBaeMoro nepefatiymkoM cuctembl RTLS ¢ ucnonbsoBa-
HueMm mogynauum DSSS

MNpeambyna CraTyc WpeHTUdMKaTOP PaclumpeHHbIi MNoanexauwue ne- KoHTponeHas cym-
nepeaaTynka cucre- nepejartyumka cu- aapec pefadye AaHHble ma CRC
Mbl RTLS cTembl RTLS coobLeHns
Bapesepsuposa- | "0 | 8 | S | B | 3apesepuposa- | 3apesepBupoBa- | 3apesepBupoBa- | 3apesepBupoBa-
HO " 2 1 HO HO HO HO
8 "M |"0o|"0|"0 32 16 NpeHTudukaTop 12
" " " " B0o3byauTENs
nepefartyvka
cuctembl RTLS
(16)
8 "Ml X | X | X 32 16 MHpekecnpyemble 12
! LaHHble (16)
Butel ¢ 87 no 80 BuTebl ¢ 79 no 76 Butbl c 75n0 44 | Butblc43 no28 | butel ¢ 27 no 12 Butbic 11 no 0
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6.5.2.4 ®opmart 152-6mMTOBOrO COOOLLUEHNA NepeaaBaemoro nepegatyukoM cucrtemsl RTLS ¢ ucnonb-
30BaHueM mogynsuum DSSS

dopmat 152-6utoBoro coobLeHNA nepegaBaeMoro nepeaartynkom cucrembl RTLS ¢ ucnonb3osaHu-
em moaynsumn DSSS npusegeH B Tabnuue 8. YkasaHHblii popmat cooblieHus BkroYaeT npeamobyny anu-
Holl 8 BuToB, 4-O6MTOBOE Mone craryca nepeaartyuka cuctemsl RTLS, 32-GutoBoe none uaeHtTudmkaTopa
nepeaar4uka cuctemel RTLS, 96-6uToBOE None gaHHbIX 1 12-6uTOBOE None Ansi KOHTPONbHOW CyMMbl CRC
coobLeHus. Bpems nepegauun 152-6utosoro coobuieHnss — 2,544 mc.

Tabnuya 8 — dopmar 152-6utoBoro coobLLeHUs nepesaBaemMoro nepeaaT4mkom cuctemsl RTLS ¢ ncnonesosa-
HveMm mogynsauyuu DSSS

MNpeambyna CraTyc nepeaatuvnka | MaeHTudukatop Moanexalyve nepeaave AaHHble KoHTponbHasa
cuctembl RTLS nepeaatynka cymma CRC
cuctembl RTLS coobLeHna

8 X S1 B 32 96 12

8 X S1( B 32 60-DF PaciumpeHHBbiit 72 12

naeHTUuduKaTop
(16)
BuTsl ¢ 151 BuTel ¢ 143 no 140 BuTbl Butel ¢ 99 Butel Butsl
no 144 ¢ 107 no 100 no 84 c83mo12 c11no0

6.5.3 Pexxumbl nepeaaqn coobLeHnin

YCTaHOBMNEHO HECKOMBLKO PEXUMOB nepeaaqm coobLueHuit, KoTopble obecneunBaioT COOTBETCTBUE CU-
ctembl RTLS TpeboBaHMsAIM KOHKPETHOrO NPUAOXEHUS, NO3BONSS MUHMMU3MPOBATL BpemsA 6ecnpoBOAHON
nepegayu, nepegaTtb UAeHTUMKATOP BO3OyauTena nepeaartymka cuctembl RTLS, yBeaomutb 0 coObiTUM
unu nepeaartb TeNneMeTpUu4eckue faHHble.

6.5.3.1 PexxuM CUHXPOHU3UPOBAHHOW NEPUOANYECKON GITMHK-TOCHINKU

B pexuMe CUHXPOHM3UPOBAHHON NEPUOAUYECKOW ONWHK-MOCHLINIKM C WUCNONb30BAHMEM MOAYNALUK
DSSS nepepaetcs coobLieHne 04HOMO TMNA U3 YETbIPEX BO3MOXHbLIX. CrieayioLime napameTpbl MOTyT ObITb
HaCTpOEHbLI B COOTBETCTBUK C TpeboBaHusAMU cneuudukauum Ha cuctemy RTLS.

6.5.3.1.1 Yucno cy6-6nmMHK-NOCLINOK

Yucno cyb6-6nmMHK-NOCLINOK, NOCLINAaeMbIX nepeaaTtynkoM cucteMbl RTLS B pexxume CUHXPOHU3NPO-
BaHHON NEPUOANYECKON BIMHK-NOCHINKUA, MOXET ObITb YCTAHOBMNEHO nonb3oBarenem. Mpu 3TomM OHO AOMKHO
ObiTb B AManasoHe OT OAHOW Cy6-MOCHLINKM A0 BOCbMU CyO-BNMHK-NMOCLINOK B COCTaBE Ka)aon OnuHk-
MOCbINKK.

6.5.3.1.2 NHTepBan GrnMHK-MOCLINIOK

MHTepBan OMMHK-NOCLINOK BO BpEMSl NEPEAAYn B PEeXxmnme CUHXPOHU3MPOBAHHOW NEPUOAUYECKON
GNUHK-NOCLINKM MOXeET OblTb YCTAHOBMEH mofib3oBaTeneM. MuHUManbHbI uHTEpBan GRUHK-NOCLINOK CO-
craenset 5 c. MNMepegatuuk cuctembl RTLS OTKNO4YaeTca Npu yCTaHOBKE HYNEBOro 3HA4YeHWs UHTepBana
GNUHK-MOCHINKK.

6.5.3.1.3 Yacrora nosTopeHus 152-61ToBbIX GNUHK-NOCHINOK

YacroTta noBTopeHus 152-6utoBbix GRMHK-NOCLISIOK AOSMKHA OnpeaenATb 4acToTy nosTopeHus 152-
6UTOBbIX COOBLLEHNI BO BpEMS Nepeaadn B PEXUME CUHXPOHU3MPOBAHHOMW NEPUOANYECKON BIIMHK-MOCHINKN.
JonycTumMble 3Ha4YeHUst MHTepBana — kaxaas 8 OnuHK-nocbinka, kaxpaas 64 GnMHK-NOCHINKA, NOCTOSAHHA
WK OTCYTCTBYET.

6.5.3.2 PexM B6rMHK-NOCHINKK, MHULMWPOBAHHON COBbITUEM

K MHMUMMPOBAHHBIM COBBLITUSM OTHOCUTCS: HaXXaTUE KNasuLLW, U3MEHEHUE COCTOSIHUSA MOM3YHKOBOro
nepeknoyaTens Unu gpyrue BXOAHbIE CUrHasbl. BAWHK-NOCHINKW, UHULMUPOBAHHbLIE COOLITUAMM, 4OSDKHbI
ObITb NepeaaHsbl TONMbKO Nocne obHapyXeHUs COOTBETCTBYIOLLEro cobbiTuaA. Nocne oBHapyxeHus cobbiTus
nepeparyuk cucrtemsl RTLS gomkeH nepegatb GnUHK-NOCHINKY OT 1 40 15 pas B COOTBETCTBMU C YCTAHOB-
NEHHbIM pPeXMMOM paboTbl. MUHUManNbHLIA UHTEPBAaN ONMHK-NOCHINOK COCTaBNSAeT 5 C. BrMHK-MOCLINKK,
WUHMLUUPOBAaHHbIE COObITUEM, MOTYT ObITb ANUHOI 56, 72 unun 152 Guta.

B cnyyae ecnu nepegaTtunk cuctembl RTLS OTKMIOYEH, TO HACTYNNEHNE COOLITUIN HE JOSHKHO MOBMEYb
3a co6oit nepeaady GrMUHK-MOCHINOK.
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6.5.3.2.1 Yucno BnuHK-NoCbINOK, UHULMUPOBAHHLIX COOLITUEM

[ns nepegatunka cuctembl RTLS 4ncno BnuHK-NOCHINOK, MHULMUPOBAHHbLIX COBLITUEM, MOXET BbiTh
yCcTaHoBneHo B npeaenax ot 0 4o 15 4nsA kaxxgoro cobbITus.

6.5.3.2.2 NiHTepBan GRMHK-NOCHINOK, MHULUMPOBAHHBIX COOLITUEM

MHTepBan GNUHK-MOCLINOK, UHULMMPOBAHHbLIX COObITUEM, AOMMKEH ObITb GOSbLUE UK paBeH 5 C.

6.5.3.2.3 BpeMsi NOBTOPHOIO 3anycka BrnHK-NOChINOK, MHULIMUPOBAHHBLIX COBLITUEM

Bpemsi NOBTOPHOTO 3anycka GnMHK-NOCKINOK, MHULMUPOBAHHLIX COOLITUEM, 9TO BPEMS, B TeYEeHNe KO-
TOPOro UrHopupyeTcs BBOA COObITUS, KOTOPOE ObINO MHALMUPOBAHO MOCME NocneaHen OrnMHK-nockInkn. UH-
TepBan NoBTOPHOIO 3arnycka BrMHK-NOCHINKM AOMKeH 6biTb 6onbLue unu paseH 5 c.

6.5.3.3 Pexxum 6nuHK-nockINk1 Bo36yKaeHus

Pexxum GnuHK-NOCLINKU BO3GYXAEHUS MO3BOMAET CUCTEME U3MEHSATb YacToTy CnefoBaHusA OnuHk-
MOCbINOK nepegatymka cuctembol RTLS Ans yCTaHOBNEHUS APYroi YacTOTbl CNeaoBaHMA Unu Ans nosbile-
HWUA TOYHOCTU NO3ULMOHUPOBAHUA NYTEM NPEJOCTABNEHUSA BO3SMOXHOCTHU ONpeAeneHns MecTa HaxoXaeHus
OTHOCUTENBLHO BO3OyAMTENA Nnepeaatynka cucremsl RTLS.

6.5.3.4 Pexxkum nporpammupoBaHus

Pexxum nporpaMmupoBaHusi NO3BOMAET NepeHacTpaneaTtb napameTpbl paboTbl nepeaaTynka CUCTEMbI
RTLS, a Takke BKMOYaTh MK BbIKNIOYATL €ro.

7 Heobs3aTtenbHbie OONONMHUTENbHbIE PaaUOUHTEPgenChI

7.1 O6wWwuKe nonoxeHus

MepeaaTtunk cuctembl RTLS MoxeT paboTtatb C yCTPONCTBOM NPOrpaMMUpPOBaHuUst U ¢ Bo3byautenem
nepeaarymka cuctemol RTLS. B aTom cnyyae nepegatyuk cucteMbl RTLS gomkeH cOOTBETCTBOBaTbL Npu-
BEAEHHbIM HKe TpeboBaHUAM.

7.2 Tpe6oBaHusa K nepegauye nepenarymkom cucremsl RTLS cooGmeHuin ¢ ucnonb3oBaHUeM
moaynaumn OOK/FSK

Ecnu nepepatuuk cuctembl RTLS noaaepxumsaeTt paboTy ¢ yCTPOUCTBOM NPOrpamMmmMuMpOBaHUsA, TO OH
JOMKEH nepeaatb yCTPOWCTBY MPOrpamMUPOBAHUSI OTBETHbIE COOOLLEHUS C UCMONb30BAHMEM MOAYNSLMK
OOK/FSK B COOTBETCTBUM C HUXKEYKa3aHHbIMU TpeOoBaHUAMMU.

7.2.1 OnncaHue GNUHK-NOCLINKU COODLLEeHUs

Mepenatymk cucrembl RTLS MoxeT noaaepxuBaTb (hyHKLMIO OTBETA YCTPOUCTBY NPOrPaMMUPOBAHUA.

Ecnu Takas BO3MOXHOCTb NOAAEPKUBAETCA NepeaaTyMkoM cuctembl RTLS, TO OH 40MKEH NPUHUMATL
KOMaHAbl, NepeaaBaemMble N0 HU3KOYACTOTHOM NUHUM CBA3M C UCNONb3oBaHMEM Moaynauumn FSK, u nepeaa-
BaTb OTBETHble COOOLUEHMs YCTPOMCTBY NPOrpaMMUPOBAHUA C UCNONb3oBaHueM moaynsauun OOK/FSK.
YCTPONCTBO NPOrpaMMuMpOBaHUs MOXET ObITb UCNONBL30BAHO ANA 3aNMUCU W YTEHUS AAHHbLIX O KOH(Urypa-
LK, 3arpysku PeructpoB AaHHbIX UMM CYUTBLIBAHUS MASHTU(PUKALMOHHOW MHOPMaUUKU C nepeaaTynka
cuctemsl RTLS.

B cnyyae nopgaepxku pexxkuMa nporpammypoBaHUs/3arpy3kum AaHHbIX NPUMEHSIIOTCS ABa TMna coo06-
LLEeHWIn — AnuHoi 88 6utoB n 184 Guta. 88-6MTOBOE COOBLLEHME AOIDKHO BKMOYaTh 24-6uTOoBYI0 Npeamby-
ny, 8-6utoeoe none crartyca, 32-O6uTOBbIA MAeHTU(UKATOP Nepeaatymka cucteMmbl RTLS (meTku), 8-
OuTOBBIN CUMBON curHana nogrsepxaeHus npuema (ACK) n 16-6uToBYyIO KOHTPOMbHYIO cymmy CRC co06-
wieHusi. B 184-6utosoe coobuieHne gobasneHo 96 6uToB aaHHbix mexxay ACK n CRC.

Mepenasaemble gaHHbIe noanexaT AuddepeHunanbHOMy KOAMPOBAHUIO U AOMKHbI HAYMHATLCA C No-
ruyeckoro "0". Yactota mogynaummn FSK gomkHa COOTBETCTBOBAThL NepeaaBaeMbiM 3aKOAUPOBAHHBLIM AaH-
HeIM: yactoTy 376,8 kl'u npeacrasnaeT normyeckuii "0", a yacroty 535,5 k'u — noruyeckas "1". INo6oii Gu-
TOBbI Nepuoa AomkeH ObiTh paseH 50,423 Mc.

7.2.2 KogupoBaHue coobLUeHni

Jlornyeckuii "0" gomkeH ObITb NpescTaBneH B Buge 19 TakTOB C 4acTOTOW NOBTOPEHUS 377 KL Hecy-
LLero curHana c yactoton 2,44652 'y, Noruyeckas "1" gomkHa 6biTb NepeaaHa B Buae 27 TakTOB C 4acTo-
TOI noBTOpeHna 535 kM HecyLuero curHana ¢ vyacrotoii 2,44652 Ty, Mpouecc koagupoBaHUs COOBLLEHNI C
moaynsiumein OOK/FSK npuBeaeH Ha pUCYHke 7.
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AaHHble

Noruueckui 0" Noruyeckas "1" |

. 27 TaKTOB € YacTOTOM NOBTOpeHun 535 k'y
TaKTOBbIN

CurHan

535 kl'y LA A

TaKToBbII 19 TaKTOB ¢ YacTOTO NoBTOpeHun 377 klMy

377 _| |_‘ ..... |_| |_|
e vt et < < <+ UG
T T
ooerse Il - - - - - IR
-

PucyHok 7 — Koguposanue coobuienuin ¢ moagynsauuein OOK/FSK

7.2.3 CTpykTypa coobLeHun
Crtpykrypa 88-6utosoro coobuiennsa ¢ moaynsaumuein OOK/FSK npuseaeHa B Tabnuue 9.

Ta6nuuya 9 — Crpyktypa 88-6utoBoro cooblieHusn ¢ moaynsauueit OOK/FSK

BuTbl OnvHa nons OnucaHue
C 87 no 64 24 6uta Mpeambyna = "0x00F7BC"
C 63 no 56 8 6uToB CtaTyc meTkun (= 0000 + nocnefHuii NepefaHHbIR cTaTyc nepejartynka CUCTEMBI
RTLS B cocTaBe cooblyeHns ¢ moaynsauuneir DSSS)
Cb55n024 32 6uta NaeHTudukarop nepegatynka cuctemol RTLS (MeTKM)
C23no 16 8 6uTos CooblueHne ACK, G(x) = X& + X* + X3 + X? + 1 B 0TBeT Ha co0BLLEHe, Nepe-

LaHHOEe MO HU3KOYacTOTHOW NUHUM CBA3K, ANUHON 28 6uToB unu Gonee.
CoobueHne ACK = 0x00 B 0TBeT Ha coobLLeHne, NepefaHHoe Mo HU3KOYacToT-
HOW NUHWUK CBSA3K, ANMHON MeHee 28 buToB

C15n00 16 61ToB KoHTporbHas cymma CRC coobierns: G(x) = X'® + X2 + X° + 1

CtpykTypa 184-6utoBoro coobiueHus ¢ moaynsauuein OOK/FSK npuseaeHa B Tabnuue 10.

Tabnuya 10 — CTtpykTypa 184-6uToBOro coobuyeHus ¢ OOK/FSK

BuTel OnuHa nons OnucaHne
C 183 no 160 24 buta Mpeambyna = "0x00F7BC"
C 159 no 152 8 6utos Cratyc MeTku (= 0000 + nocneaHuin nepefaHHbI CcTaTyc nepefatvuka cucte-
Mbl RTLS B cocTaBe coobujenns ¢ mogynaymen DSSS)

C 151 no 120 32 buta Mpeambyna = "0x00F7BC"

C 119 no 112 8 6uToB Coobuenune ACK = 0x00

C111no 16 96 6uTtoB Moanexaline nepefade gaHHble

C15n00 16 61TOB KoHTponbHas cymma CRC coobluenns: G(x) = X' + x2 + x° + 1

7.2.4 Pexxumbl nepegayvn CooBLUEHUI
17
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MepegaTtunk cuctemol RTLS MoxeT nogaepxuBaThe nepeaady cooOLEHUi C UCMONb30BaHUEM MOAY-
nsauun OOK/FSK. B cnyyae nogaepxku nepegayn coobLueHuin ¢ ucnonb3oBaHmem moaynsiuum OOK/FSK
yKa3aHHble COODLLEHNsA fOMKHbI COOTBETCTBOBATL BCeM TpeboBaHuam k moaynsaumm OOK/FSK. CoobuieHus
¢ moaynsiumert OOK/FSK gomkHbl ObiTk NepeaaHbl B OTBET Ha AEHCTBUTENbHbIE COOBLLEHUA, NONYYEHHbIE
nepeaar4ymkoMm cuctemol RTLS no HU3KOYACTOTHOM NIMHMK CBA3MW.

7.2.4.1 Pexxum nepegaym 88-6MtoBoro coobLLeHMs ¢ ucnonb3osanmem moaynauyum OOK

MepepaTtymk cuctembl RTLS moxeT noggepxusatb pyHkumio "Kto BbI?" ("Who-Are-You"). Ona uc-
NONb30BaHUSI 3TON PYHKUMU HEOOXOAUMO YCTPOMCTBO NPOrpamMmmMUpoOBaHnUs AN Npuema OTBETHOro coobLue-
HUA ¢ ucnonb3osaHnem moaynauyuu OOK.

Koroa nepepatumk cuctembl RTLS nony4aer no HU3KOYACTOTHON FIMHWUM CBA3W COOGLLEHNE C MAEHTU-
dukaropom 0010 ot Bo3OyauTens nepeaarynka cucreMol RTLS, TO OH He JOMmKeH nepeaasatb coobLUeHue
C ucnonb3oBaHnem moaynsumm DSSS, a gomkeH nepesatb 88-6utoBoEe COOOGLLEHWE C MCMONB3OBaHUEM
moaynsaumn OOK, copepxawlee 32-6uToBbIN MaeHTUdUKaTop. CoobieHue ¢ mogynsumern OOK gomkHO
coaepxatb 24-6utoByto npeambyny, 8-6uToBbI cTaTyc, 8-0MTOBbLIN KOA onepauumn (Bceraa 0) u 16-6utosyto
KOHTpOnbHYI0 cymmy CRC coobLueHus.

7.2.4.2 Pexxum nepegayn 184-6utosoro coobueHmns ¢ ucnonb3osaHuem mogynauum OOK

Mepepatunk cucrtemol RTLS noaaepxusaet nepegadvy 184-6uToBbIX COOOLLUEHUI C UCNONb30BAHUEM
moaynsiumm OOK. Ons ucnonb3oBaHus 3ToW OYHKUMM HEOBXOAUMO YCTPOWCTBO NPOrpaMMUpPOBaHUA Ans
npuema OTBETHOrO COOBLUEHUs C UCMoNb3oBaHueM moaynsuumn OOK.

Korpa nepepatuuk cuctembl RTLS nonyyaeT geicreutenpHoe coobulieHue ¢ naentuchukaropom 0100
OT YCTPOWCTBA MPOrpaMMUpOBaHMA Unu OT BO3OyauTensa nepegatunka cuctembl RTLS, TO OH He AOmKeH
nepeaaeatb CooOLLEHNE C ucnonb3oBaHnem moaynsauun DSSS, a aomkeH nepeaatb coobLeHue ¢ UCNonb-
3oBaHuem moaynauun OOK, cogepxailee 32-GMTOBLIN nAEHTU(PMKATOP U NOCNEeAHUE 3anporpaMmMmupoBaH-
Hble AaHHble AnuMHON 96 GutoB. 184-6utoBOE coobweHue ¢ moaynsiumein OOK A0mKHO coaepxartb 24-
6uToByl0 npeambyny, 8-6uToBbLIN cTaTyc, 32-6uTOBLIN MaeHTUdMKATOP, 8-OUTOBLIN kOA onepauuun (Bceraa
0), 96 6uToB NOoANEXaLMX Nepeaaye AaHHbIX U 16-6UTOBYIO KOHTPOMNLHYIO Cymmy CRC coobulenus.

7.2.5 JluHuA cBa3m ¢ ucnone3osanmeM moaynsauum OOK/FSK nepeaartyuka cucrembl RTLS

B Tabnuue 3 npuBeaeHbl TpeboBaHuA K hU3MHECKOMY YPOBHIO B3aUMOAEWCTBUA NepeaaTynka cucre-
Mbl RTLS.

7.3 Tpe6GoBaHuA K nepeaaye yCTPOMCTBOM NPOrpaMMMUPOBAHUA COOOLIEHUI C UCTIONb3OBaHNMEM
moaynsauun FSK no HU3ko4yacToTHOM NIMHUKN CBA3U

Ecnu nepegatyuk cuctemsl RTLS nogaepxkuBaeT ucnonb3oBaHMe yCTpoMcTea NporpaMMmupoBaHus, TO
YCTPOWCTBO NPOrpaMMUpOBaHMA OOSDKHO nepeaaTtb nepeaatymky cucrtembl RTLS coobuieHue ¢ ncnonb3o-
BaHueM mogynsauumu FSK no HM3ko4acTOTHOW NUHUK CBSA3M B COOTBETCTBUM C HWDKEYKa3aHHbIMM TpeGoBaHu-
AMu. MoryT ncnonb30BaThCs AONOMHUTENbHbLIE COODLLEHUS] YCTAHOBNEHHbIE U3TOTOBUTENEM.

7.3.1 OnucaHue KOMaHAHOro MHTepdenca yectponcTea NporpaMmmMmpoOBaHust

YCTPOMCTBO NpOrpaMMUpoOBaHUs MOXET NepeaaBaTb nepeaaTymky cucreMbl RTLS no HU3KOYACTOTHOW
NWHWUKM CBA3W AaHHLIE O KOHMUIypaLum unu noanexaiwume nepeaye AaHHble. YCTPOMCTBO NporpaMMupoBa-
HUSt OOMMKHO Takke nogdepxuBaTbh nepeaady CoobLueHui ¢ ucnonb3oBaHuem moaynsauum DSSS uHppa-
CTpyKTYpe cucrembl RTLS (T.e. umntupoBaTh nepeaaryuk cucremol RTLS).

WHTepdeic nepegadm oT yCTpPOMCTBA MPOrpaMMMpoBaHuAa 40 nepeaarynka cucrembl RTLS gomkeH
NpeAcTaBnATb MarHUTHbIA curHan ¢ moaynsauunein FSK ¢ ncnonb3osaHnem MaHuyectepckoro koga. Ana noa-
TBEPXKAEHUA NpUemMa OTBETHbIW curHan oT nepegartymka cuctembl RTLS nepeaaercsa yCTpoWCTBY nporpam-
MWUPOBaHMA NOCPEACTBOM PaaMO4acTOTHOrO CUrHana ¢ ucnonb3osaHueM moaynauun OOK/FSK, npuseaer-
Horo B 7.2.2".

7.3.2 MpoTokon nepeaayn coobLIEHUs O KOHGUrypaLuum yCTPORCTBA NPOrpaMMUpPOBaHMS

CoobLieHne 0 KOHMUrypauumu UCnonb3yeTcs Anst YCTAHOBKM NapaMeTpoB KOHdurypauum u paboumx
pexvmMoB paboTbl nepeaaTtynkoB cucrembl RTLS.

OGMeH coobLeHnsasM1 Mexay YCTPOCTBOM NPorpaMMUMpOBaHus U nepeaaTymkoM cuctemol RTLS ana
3an1cy AaHHbIX O KOHUrypauumu npuBeaeH Ha pucyHke 8.

B UCOMBK 24730-21:2012 owwmBo4HO NpUBEAEHa cebirka Ha 7.1.1.
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YcTponcreo Tx: MNepepaua MepepaTumk

nporpamMmmuposaHusi E’c‘;(:nl_‘;‘;':;‘w oo cucremnt RTLS

h

Tx
KoHcbUrypaunn

160 6mTOB (MarHUTHbIW)

Rx korcbury pauvn

Tx Acky

88 6utoB (OOK

Rx Ack:

Tx noanexawmx
epepaqe aaHHbL:

10 6UTOB (MarHUTHbIW)

Rx noanexaupx
nepeaade AaHHbIX

Tx Ack;=00

88 6utoB (OOK

PucyHok 8 — OBMeH CoOBLLUEeHUAMKU MeXay YCTPOMCTBOM NPOrpaMMUpOBaHus U nepeaaTyukoMm CUCTEMBI
RTLS ans sanucu AaHHbIX 0 KOHUrypauum

CoobuweHne o koHdurypaummn anuHoi 160 GutoB, Nnepegasaemoe yCTPOMCTBOM MPOrpamMMUpOBAHUS
MO HU3KOYACTOTHOW NMHUK CBA3M, AOIMKHO COAepXaTh:

- 4-6uTOBbIN KO4 onepauumn = "1010";

- 32-6uToBbIV MAeHTUdKUKATOP nepegaTyuka cuctemol RTLS;

- 112 6MTOB AaHHBLIX O KOHUrypauun nepeaaTumka cuctemol RTLS;

- 12-BMTOBYIO KOHTPONbLHYIO cymmy CRC coobuieHus.

160-6MTOBOMY COOBLLUEHNIO O KOHbUrypauuu NpeaLecTByeT CUrHan AnutenbHocTbio 200 MC K CcocTo-
AWMA 13 Yyepegosanuin "0" u "1" ¢ yacToTol nepegayu CUMBONOB CUrHana B COOTBETCTBUM C 7.2.1 ), haHn-
HbIFi CUrHan No3BONsieT MarHUTHOMY NPUEMHUKY OCTaBaTbCA B aKTUBHOM COCTOSIHUM OO0 NOMyYEeHUs CO00-
LeHus. CoobLueHne 0 KOHurypauuu, nepegaBaeMoe OT yCTPOMCTBA MPOrpamMMUpPOBaHUA K NepeaaTumky
cuctembl RTLS, aomkHo koaupoBatbest MaHyecTepckuM kogom. dopmat 160-6UTOBOro coOOLLEHUA O KOH-
durypauum npuseaeH B Tabnuuye 11.

Tab6nuya 11-®dopmat 160-6uToBOrO Co0bLLEHUA O KOHUIYpaLMK YCTPOWCTBA NPOrpaMMUpoBaHus

Butbl OnucaHue

C 159 no 156 | Kop onepauum = "1010"
C 155 no 124 | NpgeHTudukaTop cooblleHnn = ngeHTucdukaTop nepegatimka cucteMsl RTLS

C 123 no 92 | HoBblit ngeHTUdUkaTop Nepepatymka cucteMbl RTLS nocne 3aseplieHns npouefypbl KOHMUrypu-
poBaHus

C91no88 | Untepsan TIB
C87no85 | Yucno cyb-6nmnHK-nocLINOK B kaxaom TIB

C84no75 | KopreHepatopa PN ¢ mogynauueit DSSS

C74no72 | 3apesepBupoBaHbl ="000"

71 3ape3epBupoBaH = "0"

C70 no 67 Yncno 6nmHK-nockINok Bo3byxaeHus

C66no64 | NHTepBan BnuHk-nocbinok Bo3byxaeHus

C 63 no 61 Pexum nosTopHOro 3anycka Bo3byautensa nepegatymka cucremsl RTLS

C60no55 | KoHdurypauus cobbiTuit

C54no52 | 3apesepBupoBaHbl = "000"

C51n048 | Yucno GrUHK-NOCHINOK NPU HACTYMNEHUN COBLITUIA

B MCOMBK 24730-21:2012 oLME04HO npuBefeHa ccbinika Ha 7.1.1.
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OkoH4YaHue mabnuupi 11

Butbl OnucaHue

C 47 no 45 NHTepBan 61MHK-NOCKLINOK NPK HAaCTYMNEeHWU CoBbITUI

C 44 no 42 Bpemsa noBTopHOro 3anycka 61MHK-MOCHINKKA NPWU HacTyneHnn cobuIThii

C 41 no 40 3apesepsupoBarel = "00"

39 3apesepsupoBaH = "0"

C 38 no 36 BapesepsuposaHbl = "100"

C35n032 | AnbTepHaTUBHLIN WHTepBan pexuma 6nuMHK-NMockINoK Bo3byxaeHns

C31no29 AnbTepHaTMBHOE BpeMs pexnma BrnHK-NoCkINOK BO3BYXAEHNS

28 MoBTOPHLIN 3anyck BO3byaWUTensa nepegaryuka cucteMel RTLS B 3aBMCUMOCTU OT MarHUTHOro nons

C27 no25 | 3apesepsuposaHnbl ="011"

C 24 no 21 3apesepsuposarbl = "0000"

20 BapesepsuposaH ="0"
19 Mpvem ¢ nntepsanom 200 mc unm 500 mc
18 BapesepsuposaH ="0"

C 17 no 16 WHTepBan mMexay ANVHHBIMU coobLyeHusimmu ¢ moaynsuvein DSSS

15 BapesepsuposaH ="0"

14 BapesepsuposaH ="0"

C13no12 | 3apesepsuposaHbl ="00"

C11mo0 | KoHTponbHas cymma CRC coobuyerns: G(x) =x“+ x"' +x° +x* +x' + 1

MepepgaTunk cuctembl RTLS gomkeH oTBeTUTL B TeYeHue 1,5 ¢ coobLieHnemM ¢ UCnonbL30BaHue Moay-
naumm OOK/FSK, ecnu coobuieHue yCcTpoicTBa nNporpaMmmMupoBaHusi COOTBETCTBYET cneayiowmm Tpebosa-
HUAM:

AnuHa coobuieHuna 160 6uTtos;
naeHTudukaTop coobLeHns COOTBETCTBYET UAEHTUMDUKATOPY NepeaaTumka cucrembl RTLS;
- Koa onepauuu = "1010";
- MPOXOXAeHue NpoBepku No 12-6UToBOI KOHTPONbHOW cymme CRC coobLueHus.
CoobueHue ¢ mogynsiumen OOK/FSK gomkHO coaepxarhb:
- 24-6utoBYyI0 Npeambynbl;
- 8-6utoBbIN cTaTyCc Nnepeaartyuka cucrtemsl RTLS;
- 32-6uToBblIii naeHTU(MKATOp nepeaarumka cuctemol RTLS;
- 8-6uTOBYI0 KOHTPONLHYIO cymMmmy CRC coobuieHusa ACK, BbIMUCIIEHHYIO U3 COOBLLEHUS, MONYYEHHOro
NO HU3KOYACTOTHOM NUHUY CBA3M;
- 16-6MTOBYIO KOHTPOMBLHYIO cymMy CRC coobueHus ¢ moaynsuueit OOK.
dopmar coobuienns ACK npuseaeH B Tabnuue 12.

Tabnuuya 12 — Popmart coobuyeHus ACK

Butbl OnucaHue
C 87 no 64 Mpeambyna = "0x00F7BC"
C 63 no 56 Cratyc nepefatiunka cuctemsl RTLS
C55n024 NpeHTudpukaTop nepegatynka cuctemol RTLS
C23n016 KoHTponbHasi cymma CRC cooblyenns ACK: G(x) = x* + x* +x° + xX* + 1
C15m00 KoHTponbHasi cymma CRC coobienust: G(x) = '€ + x'2 + x° + 1

Ecnu ycTpOMCTBO MnporpamMmumpoBaHus nony4uno coobuieHne ACK ¢ ucnonb3oBaHue moaynsiuu
OOK/FSK u npoBepuno coaepimmoe coobLLeHWsl, TO OHO AOM¥HO nepegatbh 10-6utoBoe coobuieHue (11
0000 0110), koTOpOMY NpeALIecTBYeT curHan AnUTENbHOCTLI0 200 MC, cocToAMin U3 YepeaoBaHui "0" un
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"1" ¢ yacToTOW Nepegavu CUMBOSIOB CUrHana B COOTBETCTBUM C 7.2.1 1). [aHHbIM curHan no3BonsieT MarHuT-
HOMY NPUEMHMUKY OCTaBaTbLCA B aKTUBHOM COCTOSIHMM 10 NOMy4YEeHUs COOOLLEHUS.

Mocne noaTeepxaeHua nepeaatyumk cucreMbl RTLS AOMmMKeH 3arpysuTb NOMyYEeHHble AAHHbLIE O KOH-
curypauum BO BHYTPEHHUE PErucTpbl U nepeaarb coobuieHue ¢ ucnonb3oBanue moaynsaumn OOK/FSK, ko-
TOpOE OIDKHO COAEepPXKaTb:

- 24-6uToBYIO Npeambyny;

- 8-6uTtoBbIV cTaTyC Nnepegartymuka cucremol RTLS;

- 32-6uTtoBbIN naeHTUduKaToOp NnepegarTumka cucremol RTLS;

- 8-6utoBoe coobweHne ACK ="00";

- 16-6UTOBYIO KOHTPONbLHYIO cyMMy CRC coobuenus ¢ OOK.

dopmat coobuienna ACK komaHnabl 3arpy3ku (load) npuseaeH B Tabnuue 13.

Tabnuya 13- dopmat coobueHna ACK Komanabl 3arpysku

but OnucaHue
C 87 no 64 Mpeambyna = "0x00F7BC”
C 63 no 56 Cratyc nepefaTtunka cuctembl RTLS
C55n024 MaeHTudukaTop nepenatynka cuctemsl RTLS
C23no 16 KoHTponbHas cymma CRC cooblyenns ACK = "0x00"
C15n00 KoHTponbHas cyMma CRC cooblyeHns: G(x) = x'® + x'2 + x° + 1

7.3.3 MpoTokon nepeaayun AaHHbIX YCTPOWCTBA NPOrpaMMUpPOBaHUA

YCTpONCTBO NPOrpaMMMpOBaHUA AOSDKHO nepeaath 96 6uTOB AaHHLIX nepeaarquky cuctemsl RTLS,
KOTOpble MOryT ObiTk MepeaaHsl N0 MHDPaCTPYKTYpe NOCPEACTBOM COOBLLEHUS C UCNONb3OBaHUE Moay-
naummn DSSS, nubo yCcTPOMCTBY MPOrpaMMUpOBaAHUA NOCPEACTBOM COOOLLEHUS C UCNONbL30BAHUE MOAYNsi-
uun OOK/FSK.

O6meH coobLIeHNsIMM Mexay YCTPOMCTBOM NMPOrpaMmMUpPOBAHUS U NepeaaTynkom cuctembl RTLS ana
3anucy AaHHbIX MPUBEAEH HA PUCYHKE 9.

YcTponcreo Tx: Mepenava MepenaTuuk

nporpaMmMupoBaHuUa Rx: Mpuem cucrtembl RTLS
Ack: MoaTeepxaeHne

/ Tx
@blx/ 144 6uToB (MarHUTHBIN)

/\ 88 6uTos (OOK
Rx Acks
T

™N

RXx AaHHbIX

Tx Ack;

X NoAnexaLnx

epesave AaHHbIY — 10 6uTOB (MarHUTHLIN)

Rx noanexawmx

nepegave AaHHbIX

T—
88 6uto (OOK \@
-

PucyHok 9 — O6meH coobLueHs MU MeXay YCTPOMCTBOM NPOrpaMMUMpPOBaHUS U NEPESATYMKOM CUCTEMBI
RTLS ang 3anucu gaHHbIX

B UCO/MIK 24730-21:2012 olmBOoUHO NpUBEAEeHa cebinka Ha 7.1.1
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YCTPOMCTBO NpOrpamMMUpOBaHUA AOMKHO nepedartb Mo HU3KOYACTOTHOW NUHMKM CBA3M 144-6utoBoe
coobLleHne, cogepxallee:

- 4-6utoBblit koA onepauuun = "1000";

- 32-6UTOBbLIN MAEHTUMUKATOP NepeaaTymka cuctemsl RTLS;

- 96-6uTOBbIE MNONbL30BATENLCKNE AAHHbIE;

- 12-6UTOBYIO KOHTPOIbHYI0 cymmy CRC coobLueHus.

144-61TOBOMY COOOLLEHUIO MPEeaLLeCTBYET CUrHan AnuTenbHocTbio 200 MC M COCTOALLMIA U3 Yepeno-
BaHun "0" n "1" ¢ yacTtoTon nepegavm CUMBOSOB CUrHana B COOTBETCTBUK C 7.2.1 ), HaHHbI curHan no3eo-
nsieT MarHUTHOMY NPUEMHUKY OCTaBaTbCs B aKTMBHOM COCTOSIHUM A0 NOMyvYeHnsa coobLyeHmns.

dopmat 144-6ntoBoro coobLUeHNsi, CoaepXKaLlero AaHHble YCTPOWCTBa MPOrpamMmMUMpPOBaHUSA, NpuBe-
AeH B Tabnuue 14.

Tabnuya 14 — dopmaT 144-6uTOBOrO COOBLUEHNA, COAEPXKALLEro faHHbIe YCTPOoCcTBa NporpaMMmnpoBaHus

BuTbl OnucaHue

C 143 no 140 Koa onepayuu ="1000"

C 139 no 108 MaeHTuduKaTop coobLyeHns = naeHTuguKkaTop nepeaarymka cuctembl RTLS nnu 0x00000000
C107no12 Monb3oBaTenbCkne jaHHble
C11mo0 KoHTponbHas cymma CRC coobiyeHns: G(x) = X2+ X' +x2 +x° + x' + 1

Mepepatumk cuctemnl RTLS gomkeH NOATBEPAUTL M 3arpy3utb CoOGLLEHME C AAHHLIMU, NONMYYEHHOE
OT YCTPOICTBA NPOrpaMMMPOBaHUSA C MOMOLLLIO TAKOM e npoueaypbl, kak u B crydae €o00LEeHnsi 0 KOH(U-
rypauum yctponcrea nporpaMMmupoBaHns B COOTBETCTBUM C 7.3.2 ), CoobuweHust ACK mexay nepeatumkom
cucteMbl RTLS 1 yCTpOIMCTBOM NporpaMMupoBaHus npuseaeHbl B Tabnuuyax 12 u 13.

7.3.4 KomaHaa 3anmcu UHAEKCUPYEMbBIX AAHHbIX (68 6MTOB)

Bce komaHabl, onucaHHble aanee, NpUBOAAT K OTBETY nepeaaTyyika cucTembl RTLS coobueHuem ¢
ucnonb3oBaHuem moaynsuum DSSS B cooTBetcTBUM € 6.5.2.2 11 6.5.2.3 ),

OO6MeH coobLLeHusiMM Mexxay YCTPOMCTBOM NPOrpaMMUPOBAHUSA U NepeaaTinkom cuctembl RTLS ans
3anucu UHAEKCUPYEMbIX AaHHbIX NpUBEAEH Ha pucyHke 10.

YcTponcTBO Tx: Mepepava Nepepatumk

Rx: Mpuem
nporpaMMHMpoBaHus Ack: MoaTeepxachme cucrtembl RTLS

Tx
MHAEKCUPYEMBIX
Aa@HHbIX

68 6UTOB (MarHUTHbIN)

72 vnn 88 6utos Tx D§SS

PucyHok 10 — O6meH coobLLeHUaMHN MeXxay YCTPOIMCTBOM NPOrpaMMUPOBAaHUA U NEPEAATYMKOM CUCTEMBI
RTLS ans 3anMcu nHAEKCMpyeMbIX AaHHbIX

B UCOMBK 24730-21:2012 oLumbGo4HO npuBejeHa ccobinka Ha 7.1.1.
2B UCO/MBK 24730-21:2012 ownMBO4HO npuBejeHa cchifka Ha 7.2.2.
9B UCO/M3BK 24730-21:2012 ownMBouHO npuBejeHa cchlnka Ha 6.3.3.3.
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88-6MTOBOMY COOOLLEHMIO NpeALeCcTBYET CUrHan AnMTENnbHOCTLIO 200 MC M COCTOAWMI U3 YepeaoBa-
Hui "0" 1 "1" ¢ yacToTOM Nepeaaym CUMBOSIOB CUrHana B cooTseTcTeum ¢ 7.2.1 ), JaHHbI curHan no3sons-
€T MarHUTHOMY NMPUEMHMKY OCTaBaThLCA B aKTUBHOM COCTOSIHUM 10 MONYyYEHUs COOOLLEHUs.

Tun nepegaym u COCTaB AAHHLIX 3aBUCUT OT KOAAa onepauuu koMaHabl. B Tabnuue 15 npuseaeHs! ko-
MaHabl AN noanexawux nepegade AaHHbix (68 6GUTOB) MO HU3KOYACTOTHOW NUHUM CBA3U. MNepenaTymk cu-
ctembl RTLS pgomxkeH oTBeTuTb coobuieHnem ACK ¢ ucnonb3oBaHuem moaynsauum OOK/FSK u GnuHk-
nocebInkamMn ¢ UCMonb3oBaHueMm moaynsaumn DSSS B criyyae noATBepXAeHUsA COOTBETCTBUA ASNMHLI, KOAa
onepaunu u KOHTpOsbHOW cymmbl CRC coobuienunn. Coobuenne ACK ¢ moaynsiumen OOK/FSK gomkHO
coaepxaTsb:

- 24-6uToBYI0 Nnpeambyny;

- 8-6uToBbIM cTaTyC nepegatymka cuctemol RTLS;

- 32-6uToBblit MAEGHTUMKATOP Nnepeaatymka cuctemsl RTLS;

- 8-6uTOBYIO KOHTPONBHY cymMmmy CRC coobuieHus ACK, BLIMUCIIEHHYIO U3 COOOLLEHUS, NONYYEHHOTO
MO HWU3KOYACTOTHOMN NUHWUUN CBA3MN;

- 16-6UTOBYIO KOHTPONbHYIO cymmy CRC coobuueHus ¢ moaynauuen OOK.

Ecnu koa onepauun noaTBepxaeHHOro coobueHus pased "1111", To nepegatunk cuctembl RTLS
JoJbKeH oTBeTUTb 152-6MTOBLIM CcoOobLLEeHMeM (BNUHK-NOCLINKKA ¢ moaynsuuen DSSS), cneayowmm 3a co-
o6LeHnem ACK ¢ mogynsiumein OOK. 152-6utoBoe coobLLeHne JOIMKHO CoaepXaThb:

- 8-6utosyio npeambyny;

- 4-6uToBbIN cTaTyC nepefaTymka cuctembl RTLS = onucaH B komaHae;

- 32-6uToBbIii MAEHTUMKATOP Nnepeaatymka cuctemsl RTLS;

- 8 ouros = "OxFE";

- 16 GuTOB NoAneXawux nepegaye AaHHbIX;

- nocnegHue 72 6uta 96-6MTOBOrO perucTpa AaHHbIX NnepeaaTymka cucrtemsl RTLS;

- 12-6UTOBYIO KOHTPONbHYIO cymmy CRC coobLueHus.

Ecnu koa onepauun noaTBepXAeHHOro coobuwieHus paseH "1101", To nepeaatumk cuctembl RTLS
JOIDKEH OTBETUTb 72-6UTOBLIM UnK 88-6UTOBLIM CO0OLEHMEM (BNMHK-NOCLINKKU ¢ moaynauuen DSSS), cre-
aytowmm 3a coobeHnem ACK ¢ mogynsumeinn OOK. CoolLieHne 0mKHO CoaemKaTh:

- 8-6utoeyio npeamoyny;

- 4-6uTOBbIN CTATyC NepeaaTynka cucteMsl RTLS = onucaH B komaHae;

- 32-6uTtoBbii uaeHTUUKATOP NepeaaTymka cuctemol RTLS;

- pacLUMpEHHBI naeHTudukaTop (Toneko ANa coobeHui anuHon 88 6utos);

- 16 GuTOB Noanexawumx nepegaye gaHHbIX;

- 12-6UTOBYIO KOHTPOMbHYIO cymMy CRC coobLueHust.

Tabnuya 15 — KomaHabl ANa nognexawmx nepejade aaHHolx (68 6utos)

BuTel OtBeT Ha 152-6utoBoe coobujeHne OtBeT Ha 72/88-6utoBoe coobLyeHune
C67n064 | Kop onepaumm="1111" Koa onepayun = "1101"
C 63 no 60 Cratyc nepefiatunka cuctembl RTLS Cratyc nepefaTuunka cuctembl RTLS
C 59 no 28 UneHTudpukaTop nepegatinka cuctembl RTLS NpeHTudukatop nepefaTtumnka cuctemel RTLS
C27no12 Moanexawme nepefaye AaHHbIe Mognexalwme nepefade faHHbIE
C11no0 KoHTponbHasa cymma CRC coobuenus KoHTponbHas cymma CRC coobuyeHus

7.3.5 KomaHga 3anucu paclumpeHHoro uaeHtudukatopa nepegarymka cuctemol RTLS (64 6uta)
[aHHan koMaHaa AOMKHA Bbi3BaTb OTBET nepeaarymka cuctembl RTLS — nepepadvy coobuieHunsa ¢
ucnonb3osanmem mogynauun OOK/FSK.
O6MeH CoobLEHUAMU MeXAY YCTPOMCTBOM NPOrpaMMMpoOBaHUA U nepeaaTymkom cucremol RTLS ansa
3anucu pacluMpeHHOro uaeHTudukaTopa nepegatimka cucremol RTLS npuseaeH Ha pucyHke 11.

B UCOMBK 24730-21:2012 olumb0oUHO NpuBefieHa cehinka Ha 7.1.1.
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YerpolicTBo ;Xi_ ';epeﬂa‘*a MepeaaTunk
nporpaMmmpoBaHus X e cucremb! RTLS

Ack: MoaTBepxaeHue

Tx
AaHHbIX

64 6uta (MarHUTHbIN)

Rx AaHHbIX

Tx Ack

88 6utos (OOK)

PucyHok 11 — OBmeH coobLLeHMsAMM MeXay YCTPOWCTBOM NPOrpaMMMpPOBaHUA U NepeaaTiukoM CUCTEMDI
RTLS ana 3anucu pacLuMpeHHoro uaeHtudukaropa nepeaarymka cuctembl RTLS

64-6MTOBOMY COOOLLEHUIO NPeALLeCTBYET CUTHAN ANUTENbHOCTLIO 200 MC. U COCTOALWMI U3 YepeaoBa-
Hun "0" 1 "1" c yacToTou nepegayM CUMBOJSIOB CMTHaNa B COOTBETCTBUM C 7.2.1 ), [aHHbIi curHan nossons-
€T MarHUTHOMY NPUEMHUKY OCTaBaTbLCH B aKTUBHOM COCTOSIHUM [0 MONy4eHus CoobLweHus.

Mepeaatumk cucreMmbl RTLS nony4yaeTt gaHHyio 64-0MTOBYIO KOMAHAY U NOATBEPXKAAET COOTBETCTBUE
ANWHBLI, KOAa onepauuu, KOHTPONbHON CyMMbl CRC coobuieHus u ugeHtudukaropa. dopmat coobLieHus
npueeaeH B Tabnuue 16. B cnyyae ycnexa nepeaartyuk cuctembol RTLS fOmkeH OTBETUTL KOPOTKUM CO00-
LeHuem ¢ ucnons3osaHunem moaynauun OOK/FSK, coaepxalumum:

- 24-6utosyto npeambyny;

- 8-6uTOBLIN CTATyC Nepeaaryuka cucrtemol RTLS;

- 32-6uTOBbII MAEHTUGMKATOP NnepeaaTyumka cucremol RTLS;

- 8-6uTOBYIO KOHTPONbHYIO cymmy CRC coobennsa ACK, BbIMUCNEHHYIO M3 COOOLLIEHUS], MOSNYYEHHOTO
N0 HU3KOYACTOTHOW MUHUU CBA3MN;

- 16-6UTOBYIO KOHTPOIbHYI0 cymmy CRC coobLueHus.

Onuna nepeaasaemoro coobLueHust oT nepeaartynka cuctembl RTLS ¢ ucnonbzosaHneM moaynsauum
DSSS onpeaensieTca 3HayeHUeM 16-6MToBOro pacLUMPEeHHOro naeHTudukaTopa.

Ecnu 3HayeHue paclumpeHHoro uaeHtudukatopa pasHo 0x0000, To gnuHa coobwenua TIB/AEXB
AormkHa ObITh 56 BUTOB.

Ecrnum 3HayeHWe pacLUMPEHHOro uAeHTUdUKaTopa OTNMYAETCA OT HynA, TO AnuvHa coobeHus
TIB/AEXB pomkHa ObiTb 52 6uTa.

Tabnuya 16 — 64-6uTtoBas KOMaHAa ANS 3aNUCK pacLLUMPeHHOro UAeHTUdUKaTopa nepegatduka cucteMel RTLS

BuTbl OnucaHve

C 63 no60 Koa onepayuu = "1000"

C 59 no 28 NneHTudmnkaTop cooblyeHns = naeHTudukatop nepefaTtdnka cuctemel RTLS (Hynesoe 3HaueHue
3anpeLleHo)

C27no12 BuTel paclumpeHHoro naeHTudgukaTopa nepeaatymnka cuctemel RTLS [c 47 no 32]

C11no0 KoHTponbHasa cymma CRC coobLeHuns

7.3.6 KomaHabl BKNIOYEHUA/BBIKMIOMEHUA dHeprocbeperapoLero pexuma

B UICOMBK 24730-21:2012 oLuME04HO ripuBegeHa ccelfka Ha 7.1.1.
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Mepepatynk cuctembl RTLS pomkeH OTBETUTH COOOLWIEHMEM C UCMONb3OBAHUEM MOAYNSALMM
OOK/FSK Ha koMaHAbl BKMIOYEHUA/BLIKNIOYEHUA IHEProcOeperaioLwero pexmuMa, ecnm oHu NoaAepPKUBAIOT-

cA.

OOMeH coobLeHnamMmu Mexay yCTPOIMCTBOM NPOrpaMmmMUpoBaHna U nepeaaTynkom cuctembl RTLS ans
nepeaayn KOMaHabl BKNIOYEHUSA/BLIKNIOYEHUA dHeprocOeperaowero pexxuma npuBeaeH Ha pucyHke 12.

YcrpoicTeo
nporpaMMmupoBaHusa

Tx

KOMaHfb!
BKIloueHusa/
BLIKIIOYEHUA
Heprocbeperaio

€10 pexuma

88 6utos (OOK

Tx: Mepepaua
Rx: Mpuem
Ack: MNogrsepxaeHue

48 6UTOB (MarHUTHBbIIA)

Mepenatunk
cuctembl RTLS

RX AaHHbIX

Tx Ack

PucyHok 12 — OBMeH CooBLLEHUSIMU MEXIY YCTPONCTBOM NPOrpaMMUPOBAHUSA U NEPEaaTYMKOM CUCTEMBI
RTLS ansa nepeaaym KOMaHAbl BKIIOUEHUSA/BLIKITIOYEHUS SHeprocbeperatowero pexmma

48-6uTOoBOMY COOBLLEHUIO NpeaLlecTBYET CUrHan AnuTenbHOCTbio 200 MC M COCTOALLMIN U3 YepeaoBa-
HWIA "0" 1 "1" € 4acTOTOII Nepeaayn CUMBOMOB CUTHANa B COOTBETCTBUM C 7.2.1 ). [laHHbIil CUrHan no3Bons-
€T MarHWUTHOMY NMPUEMHUKY OCTaBaTbCA B aKTUBHOM COCTOSIHMM A0 NOsyYeHUa cooblueHus. [inuHa n coaep-
XKUMO€E cooBLLEeHNs 3aBUCAT OT KoAa onepauuun komanael. B Tabnuue 17 npusegeH doopmat komaHg. B Tab-
nuue 17 npueaeHsbl 48-6UTOBLIE KOMaHAbI CYUTLIBAHUA NepeaaTyuka cucrtembl RTLS.

Tabnunya 17-48-61TOBble KOMaHAbl CYMTLIBAHWUA NepepaTymka cuctemel RTLS

Butbl BknioyeHue BeIkroyeHune CuyutbiBaHne CuuTtaBaHue CuuTbiBaHue CuuTbiBaHUe
3Hepr006e- 3Heprocbepera- KOHUrypaumm OaHHBIX AnarHoctuye- nocnegHero
peratoLiero foLero pexuma nepegaTynka (read data) CKOWN AaHHbIX Bo36yauTensa

pexuma (sleep off) cucteMbl RTLS nepeaatyuka nepeaaTyuka
(sleep on) (read RTLS cucteMbl RTLS | cuctembl RTLS
transmitter (read RTLS (read last
configuration) transmitter exciter)
diagnostics)
C47no44 | Koponepaunn | Koa onepauun | Kog onepaumun | Kop onepauyuu | Kop onepauun | Kop onepauuun
=ll1010ll :"1011" =ll1100ll =ll1101ll =ll1110ll =l|1111ll
C43no12 MpeHTndpuka- | NaeHtuduka- MpeHTuduka- | NaeHTuduka- NaeHTuduka- | NaeHtTuduka-
TOop nepegar- Top nepegar- Top nepegar- TOp nNepegart- Top nepegar- Top nepegar-
YMKa CUCTEMbI | YMKa CUCTEMbI | YUKa CUCTeMbl | YUKa CUCTEeMbl | YUKa CUCTEMBl | 4YuKa CUCTEMbI
RTLS RTLS RTLS RTLS RTLS RTLS
C11no0 KoHTponbHas KoHTponeHas KoHTponeHas KoHTponbHas KoHTponkHas KoHTponbHas
cymma CRC cymma CRC cymma CRC cymma CRC cymma CRC cymma CRC
coobLyeHuns coobLeHus coobLeHus coobLeHns coobLyeHus coobLyeHus

B MCO/MBK 24730-21:2012 oLuMBOYHO NpUBEAeHa cebinka Ha 7.1.1.
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7.3.6.1 KomaHga BknoveHus aHeprocbeperapLLero pexxuma

B cnyyae ecnu koa onepauuu nonyyYeHHON komaHabl paseH "1010" u ecnu gaHHaa komaHaa noaTeep-
WKOeHa, TO nepepatymMk cuctembl RTLS fomkeH OTBETMTb COOBLUEHWEM C WMCMOMb30BaHMEM MOAYMALMU
OOK/FSK pnuHoin 88 6utoB, yCTaHOBUTbL MHTEPBAaN Npuema co 3HavyeHuem 500 MC u OTKNIOYUTL paguoya-
CTOTHYIO nepejady [JaHHbIX Mocne oTnpaeneHuss coobweHnss ACK ¢ ucnonb3oBaHuem MOAyNAauum
OOK/FSK. Mepepatunk cuctemsl RTLS gomkeH octaBaTteCs B 3HeprocheperatrolemM pexxuMme B Te4eHue 5
MWH UM A0 NOMyYeHUs KOMaHAbl BbIXOAa M3 dHeprocbeperarowero pexuma. faHHas komaHaa npuMeHseT-
Csl B CNy4Yasax HeobxoANMOCTU CMEHbI BaTapeek.

7.3.6.2 KomaHga BbIKNIOYEHUs1 SHeprocteperatoLero pexxuma

Ecnu koa onepauuu nony4yeHHon komaHabl paseH "1011" n ecnu gaHHaa KomaHaa noATBeEpXaeHa, TO
nepegatyuk cuctembl RTLS pgomkeH OTBETUTb COOGLLUEHMEM C ucnonb3oBaHuem moaynsauun OOK/FSK
AnuHon 88 GuTOB, BOCCTAHOBUTL 3HAYEHME NHTEpBana npueMa u OTMEHUTb 3anpeT Ha Nobyio nepeaayy.

7.3.7 KomaHabl cuuTbiBaHUA nepeaatyumka cuctemol RTLS

Mepepatunk cuctembl RTLS pomkeH OTBETUTL COOOLUEHWEM C WCNOMb3OBaHWEM MOAYNSILUU
OOK/FSK Ha komaHabl CYMTbIBAHUA Nepeaatynka cuctemol RTLS, ecnu oHWM noaaepxusatoTcs.

48-6MTOBOMY COOOLLEHUIO NpeaLlecTBYET CUrHamn, AnNuTenbHOCTbIO 200 MC U COCTOALLMIN U3 Yepeao-
BaHui "0" u "1" ¢ yacTtoToM Nnepegayn CUMBOSIOB CUrHanNa B COOTBETCTBUMU C 721", LaHHbI curHan noseo-
nsieT MarHUTHOMY MPUEMHUKY OCTaBaTbCA B aKTUBHOM COCTOSAHMM A0 nony4veHus coobweHusn. AnuHa B Ou-
Tax M cogepXmMoe COOOLIEHUA 3aBMCAT OT koda onepauuun komaHgbl. B tabnuue 17 npuseaeHbl 48-
6GUTOBbIE KOMAHAbI CYMTLIBAHWUA NepeaarTymka cuctembl RTLS.

OGMeH coobLeHUaMU Mexay YyCTPOMCTBOM NPOrpamMmMUpOBaHnA U nepeaaTtyinkom cuctemol RTLS ana
nepegayvm KOMaHa CYMTbIBaHUS NpuBeaEeH Ha pucyHke 13.

Ycrponcreso Tx: Nepepava MepeaaTunk

Rx: Mpuem
rpai T
nporpaMmMumpoBaHus Ack MoaTsepxaetme cucremol RTLS

Tx
MNHAEKCUpPYeMbIX 48 6uToB (MarHUTHbIN)
AaHHbIX Rx
nHASKCUPYEMbIX
~ AaHHbIX

184 6uta (OOK

\Tx oTBeTa

Rx oTBeTa

PucyHok 13 — OBmMeH cooOLLEeHUAMN MEXIY YCTPOMCTBOM NPOrpaMMUPOBaHUA U NEPEaaTYUKOM CUCTEMBI
RTLS ana nepegayn kOMaHa CYMTbIBAHUSA

7.3.7.1 KomaHga cuutbiBaHUA KOHUIypauumn nepegaTymka CUCTEMBbI RTLSZ’

Ecnu koa onepauum nonyvyeHHon komanabl paseH "1100" n ecnn gaHHas kOmaHaa noATBepXaeHa, TO
nepeaatyuk cuctemsl RTLS gomkeH oTBeTUTL 184-6MTOBBIM COOBLLUEHUEM C UCMOMNB30BAHUEM MOAYNSALUM
OOK/FSK, coaepxaLumm:

- 24-6uTtoByto npeambyny;

- 8-6uTOBHLIN CcTATyC Nepeagatynka cuctembl RTLS;

- 32-6uTOoBbIN aeHTUdUKATOP nepeaarTymka cuctemel RTLS;

- 24 6uta = "0x00FFFF";

- 80 6MTOB AaHHbLIX O KOHUTYpaLUK;

- 16-6UTOBYIO KOHTPOMbLHYIO cyMMy CRC coobLieHus.

B COMBK 24730-21:2012 oLMGOUHO NpUBEAEHa cehinka Ha 7.1.1.
2B UICO/MBK 24730-21:2012 olunGoyHO B HaaaHue 7.3.7.1. NpuBeAeHo HasBaHue 7.3.7.2.
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80 6UTOB AaHHBbIX O KOHUrypaumu siensioTcs konueii 6utoB ¢ 91 no 12, nepeaaHHbIX KOMAHAON KOH-
durypupoBaHus No HU3KOYACTOTHON NIMHUK CBA3W.

7.3.7.2 KomaHga cunTbiBaHus nepegaTtymka cuctemol RTLS 96-6MTOBBIX AaHHbLIX C nognexawmmm ne-
penaye AaHHbIMK"

Ecnu kog onepauuu nonyyYeHHon komaHabl paseH "1101" u ecnu gaHHas koMaHaa noaTBEPXKAEHA, TO
nepeaatymk cucrtemol RTLS gomkeH otBeTuTb 184-0uUTOBLIM COODLLEHWEM C UCMONb3OBAHWEM MOAYNALMK
OOKI/FSK, cogepaLLmm:

- 24-6uTtoByto npeambyny;
8-6uTOBbIN CTaTyC Nepeaatynka cuctemol RTLS;

- 32-6uToBbIN MAeHTUMKaTOp Nnepeaatymka cucrtemsl RTLS;
8 6utos = "00000000";

- 96 6uTOB NoAnexalmx nepejave AaHHbIX;

- 16-6UTOBYIO KOHTPONBLHYIO CymMy CRC coobLueHus.

7.3.7.3 KomaHga cuntbiBaHMA AMArHOCTUYECKMX AaHHbIX nepeaarymka cuctemsl RTLS

Ecnu kog onepauumn nonyyvyeHHONn KoMaHabl paseH "1110" u ecnu gaHHaa KoMaHga NnoATBEPXaeHa, To
nepeaatymk cuctemol RTLS gomkeH otBeTuTh 184-0UTOBBLIM COODLLIEHMEM C MUCMONbL3OBAHWEM MOAYNALUK
OOKI/FSK, cogepcaLlmm:

- 24-6uTtoByto npeambyny;

- 8-6uTOBbI CTATYyC NepeaaTynka cuctemol RTLS;

- 32-6uUTOoBbIN MAeHTUMKaTOp Nnepeaatymka cuctemsl RTLS;

- 8 6utos = "0x00";

- 6 6utoB ="111111";

- 6 6UTOB — CTOPOXEBbIE NPeAYNPEXAEHUs;

- 28-6uTOBbIN cyeTUMKk DSSS;

- 24-BMTOBBIN CYETUYUK BNUHK-NOCBINOK BO30YXAEHUS;

- 24-6utoBblit cueTunk OOK;

- 8-6UTOBLIN CHETUYMK YMCIIA CUTHANOB TPEBOrU DaTapeiky;

- 16-6UTOBYIO KOHTPONbLHYIO cyMMy CRC coo6LLeHus1.

7.3.7.4 KomaHaa cuuTbiBaHUA nocneaHero Bo3byautens nepeaaryuka cuctembl RTLS

Ecnu kog onepauumn nonyyeHHoOW koMaHabl paseH "1111" u ecnu gaHHan KomaHga NOATBEPXKAEHA, TO
nepeaartymk cuctembl RTLS gomkHO oTBeTUTL 184-GMTOBLIM COOBLLEHMEM C UCNONbL3OBAHMEM MOAYNSILUK
OOKI/FSK, cogepxawumm:

- 24-6uToBylo npeambyny;

- 8-6uToBbIN cTaTyCc Nepeaartymka cuctemol RTLS;

- 32-6uToBbIii MAEHTUdUKATOP NepeaaTymka cucrtemsl RTLS;

- 16-6UTOBbIN pacLULMPEHHbIN UAEHTUdMKATOP NepeaaTunka cucteMmol RTLS;

- 16-6uTOBLI naeHTUdMKaTOp BO3byauTensa nepeaatuuka cuctemel RTLS;

- 16 6uToB NoAnexawmx nepeaaye AaHHbIX;

- 4-6uToBbIiN cTaTyc BO3byauTensa nepegarymka cuctemosl RTLS;

- 44 6uta = "0x00";

- 16-6UTOBYIO KOHTPOINbHYIO CymMy CRC coobLieHus.

7.3.8 KomaHpa "KTo BbI?" nepegatyuka cuctreMmol RTLS

YCTPONCTBO NpOrpaMMMpOBaHUA MOXET OTMPaBuTb nepeaaTynky cuctemol RTLS komanay "KTo Bbi?”
Mo HM3KOYaCTOTHOW NUHKUM CBA3WM, YTOOLI NepeaaTynk cuctemsl RTLS oTnpaBun 0TBETHOE COOOLLEHME C UC-
nonb3oBaHneMm moaynauum OOK/FSK, coaepxallee uaeHTudukatop nepeagarymka cucremol RTLS. [se
KOMaHAb! AOIDKHbI NOAAEPXKUBATHLCS.

OBMeH cooOLLEHMAMI MeXxay YCTPOMCTBOM NporpaMMUMpoBaHKA U nepeaaTymkoM cucremol RTLS ana
nepeaayun komaHabl "KTo BbI?" NnpuBEAEH Ha PUCYHKe 14.

' B UICO/MBK 24730-21:2012 ounBO4HO B HasBaHWe 7.3.7.2. npuBegeHo HasBaHue 7.3.7.1.
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YcTpoiicTBo Tx: Mepepada MepepaTunk

Rx: Mpuem
nporpaMMMpoBaHusA Ack: é’omsepmeme cuctembl RTLS

Tx koMaHAabI
"Kro-BbI?"

10 6uTOB (MarHUTHLIN)

Rx
KOoMaHAbl

88 6utos (OOK) Tx oTeeTa

Rx oTBeTa

PucyHok 14 — O6MeH coobLeHnsIMU Mexay YCTPOWCTBOM NPOrpamMMUPOBaHUS U NepeaaTYUKOM CUCTEMbI
RTLS ana nepegauu komaHabl "KTo BbI?"

7.3.8.1 88-6utoBasn komaHaa "Kro BbI?" nepeaatumka cuctembl RTLS

YCTpOWCTBO MPOrpaMMUpOBaHUA MOXET OTNPaBuTb nepeaaTynky cuctembl RTLS komaHay "Kto Bbi?"
MO HU3KOYACTOTHOM NUHUK CBA3M, YTOOLI NnepeaaTunk cuctembl RTLS oTnpaeun otBeTHOe coobLyeHune ¢ uc-
nono3osaHueM moaynauyun OOK/FSK, coaepxailuee 32-6UTOBbIM MAEHTUDUKATOP NepeaaTrynka CUCTEMBbI
RTLS.

10-6utoBon komaHae "Kto Bbi?" (11 0010 0000) npealuecTByeT curHan anutensHocTbio 200 Mc U co-
CTOSILUMIA M3 YepeaoBaHui "0" u "1" ¢ 4acTOTOM Mepefaun CUMBOMIOB CUrHana B coortseTcreum ¢ 7.2.1".
HaHHbI curHan no3BonseT MarHUTHOMY NPUEMHUKY OCTaBaTbCsl B aKTUBHOM COCTOSIHUM A0 NOSyYeHUsi Co-
o6uweHus. B Tabnuue 18 npuseaen dopmat 88-6utosoro coobiyeHnss ACK komaHabl "KTo BbI?" nepeaartyu-
ka cuctemol RTLS.

Coobuenne ACK ¢ moagynsiumen OOK/FSK aomkHO coaepxaTb:

- 24-6utoByio npeambyny;

- 8-OuTOBBIN CTaTyC NepeaaTtumka cuctemsl RTLS;

- 32-6utoBbIi naeHTudukaTop nepeagarumka cucremol RTLS;

- 8 6utos = "000000000";

- 16-6uTOBYIO KOHTPOMbLHYIO cymmy CRC coobLueHus.

Tabnuya 18 — dopmat 88-6utoBoro coobujeHns ACK komaHabl "KTo BeI?" nepegatumka cuctemsl RTLS

But OnucaHue
C 87 no 64 Mpeambyna = "0x00F7BC"
C 63 no 56 CraTyc nepepaTymnka cuctembl RTLS
C 55n024 NpeHTndrkaTop nepegatymka cuctembl RTLS
C23no16 KoHTponbHas cymma CRC coobuyenna ACK = "0x00"
C15m00 KoHTponbHasi cymma CRC cooBiyeHnst G(x) = X'° + X2 + xX° + 1

7.3.8.2 184-6utoBaga komaHaa "KTo BbI?" nepegartymka cucrembl RTLS

YCTPOWCTBO NporpaMmupOBaHUA MOXET OTNpaBuUTb nepeaaTymky cucrembl RTLS komaHay no Hu3ko-
YacTOTHOW NUHKUKM CBSI3K, YTOBbLI NepeaaTyuk cuctemsl RTLS oTnpaBun 0TBETHOE COOBLLEHWE C MCMOMb30-
BaHuem moaynsiumn OOK/FSK, cogepawlee 32-6uTtoBblin uaeHTUdUKaTop nepeaatynka cuctemsl RTLS u
OOMONMHUTENbHbIE AaHHbIE.

B COMBK 24730-21:2012 oLIMGOYHO NpUBEEHa cebinka Ha 7.1.1.
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10-6utoBoi komaHae "Kto Bbi?" (11 0100 1010) npeawecTByeT curHan, AnNUTENbHOCTLIO 200 MC 1 Co-
croawmin M3 YyepegosaHuin "0" n "1" ¢ yacToToM nepegayum CUMBOSIOB CUrHana B COOTBETCTBUM C 721",
[aHHbIA curHan no3BonsieT MarHUTHOMY NMPUEMHUKY OCTaBaTbCSA B aKTUBHOM COCTOSIHUM A0 NOAy4YeHUs Co-
obuweHus. B tabnuue 19 npuseaen opmat 184-6utoBoro coobeHns ACK komanabl "Kto BbI?" nepepar-
yuka cucrembl RTLS.

CoobuieHne ACK ¢ OOK/FSK gomkHO coaeparhb:

- 24-6uToBYIO Npeambyny;

- 8-6utoBbll cTaTyC Nepeaarumka cucreMol RTLS;

- 32-6utoBbIn naeHTudUkaTop nepeagatymka cucremol RTLS;

- 8 6butos = "00000000";

- 96 6uTOB NOANEXALUMX Nepeaaye AaHHbIX;

- 16-6UTOBYIO KOHTPOMbLHYIO cymMy CRC coolLieHus.

Ta6bnuuya 19 — dopmat 184-6utoBoro coobuieHus ACK komaHabl "KTo Bbl?" nepegatyuka cuctemsl RTLS

BuTtel Onucanune
C 183 no 160 Mpeambyna = "0x00F7BC"
C 159 no 152 CraTyc nepepartuunka cucremol RTLS
C 151 no 120 NaeHTudukaTop nepefaTtymka cuctemol RTLS
C 119 no 112 KoHTponeHasa cymma CRC coobeHua ACK = "0x00"
C 111 no 16 Copepxunmoe perncTpoB AaHHbIX NepefaTynka cuctemsl RTLS
C15n00 KoHTponbHas cyMmma CRC cooblueHns: G(x) = X' + x'2+ x° + 1

7.3.9 CBA3b N0 HU3KOYACTOTHOWM NUHUM CBA3K C Moaynaumen FSK
B Tabnuue 20 npueeaeHsl TpeboBaHNUA K PUIMHECKUM XapaKTEPUCTUKAM HU3KOYACTOTHOW NIUHUK CBSI-
3K OT nepeaarymka cuctemMbl RTLS Kk yCTPOMUCTBY CUMThIBaHUA cucTembl RTLS.

Tabnunua 20 — TpeboBaHWA K (PUINHECKUM XapaKTEPUCTMKAM HU3KOYACTOTHON NUHUN CBA3N

O6o3HaveHve MNapameTp 3HaveHue
M1 YacTtoTa curHanos 114,688 k'y n 126,976 kl'y
M 2 HanpsixeHHOCTb nons B 3aBMCUMOCTW OT HaUWOHaNbHbLIX HOPMATUBHLIX [OKYMEH-
ToB/ TpeboBaHUit NO NPUMEHEHNIO
M 3 CKkopoCTb Nepeaayn JaHHbIX 2,048 kbut/c
M 4 [Mepuog nepefayu cuMBoOna curHana 244,14 mc
M5 KoacbpuumeHT owmnboYHbIX BUTOB 0,001%
M 6 HavanbHasa cuHxpoHusaums 3 nepuoga nepefadu cuMBornia curHana c yactortoi 114,688

KU, fAanee 3 nepuoaa nepefayn CMMBOSIA CUTHamNa ¢ 4acTo-
Tol 126,976 k'y,

M7 KoHeuyHas cuHxpoHusaums 3 nepuoga nepeaadu cuMBOria curHana ¢ Jyactoton 126,976
Ky, Aanee 3 nepuoga nepefaynm CUMBOSIA CUrHana ¢ 4acTo-
Toin 114,688 kl'y,

M 8 BuT gaHHbIX "0" 1 nepuog nepefaqu cUMBONa curHana ¢ yactotoi 126,976
kY, Aanee 1 nepuoa nepefayu CMMBONA cUrHana ¢ 4YacTo-
Toin 114,688 kl'y,

M9 BuT gaHHbIX "1" 1 nepuog nepefaqu cUMBOMa curHana ¢ yactotoin 114,688
kY, Aanee 1 nepuoj nepefayu CMMBONA CUrHana ¢ 4Yacro-
Toi 126,976 k'y,

B MICO/MBK 24730-21:2012 owNBOYHO NpUBEaeHa cebinka Ha 7.1.1.
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7.4 Paguountepceiic Bo3oyauTensa nepegartumka cucrtemol RTLS

Bo3byautenb nepegatymka cuctembl RTLS — 3T0 yCTPOICTBO, KOTOPOE nepuoaunyecku, 6e3 nponyc-
KOB MOBTOPSIET MO HU3KOYACTOTHON NUHUK CBSI3W 28-6uTOBbIE UNK 44-BUTOBLIE COOOLLEHNS C LIENbIO BbI30OBA
OTBETHBIX Co0BLIEHNUIT OT nepeaaTyunkoB cuctembl RTLS. Bo3byautens nepegatymka cuctemsl RTLS co-
OEePXUT TONMbKO nepeaaTynk cuctembl RTLS u He coaepxut npuemHoro ycrporcrtsa. KoHdurypaums so3soy-
autens nepegarduka cuctembl RTLS gomkHa ObITb yCTaHOBNEHA napameTpamu, pernamMmeHTUpoBaHHbIMU B
cocrase 44-6UToBOro coobLLeHus.

Bo3byautenb nepegartunka cuctembl RTLS B3aumoaencrByeT N0 HU3KOYACTOTHOM NMHUKM CBA3KM Ha
yactotax 144,688 kl'y n 126,976 kl'y ¢ ucnonb3oBaHuem mogynauum FSK u ucnonbsyer MaHuecrtepckui
Koa.

7.4.1 MpoTokon Bo36yauTensa nepeaartynka cucremol RTLS

Ecnu nepeaatunk cuctembl RTLS (MeTKa) noaaepxuBaet pexxmum Bo3byautens nepeaarymka CUCTEMbI
RTLS, TO OH fOMmXeH COOTBETCTBOBATbL HMKEYKa3aHHbIM TpeBoBaHMAM.

7.4.1.1 28-6utoBoe coobLeHne BO3byauTens nepepatymka cucrembl RTLS (16-6utoBbin uaeHTMdU-
Katop)

28-6utoBoe coobLeHne Bo3byautens nepeaaryunka cuctembl RTLS 4OMKHO CoaepXKaThb:

- 4-6UTOBbIN KOA onepauuu;

- 16-6uTOBbIN MAEHTMdUKATOP BO3BYAMTENS NnepeaaTymka cucteMol RTLS;

- 8-6UTOBYIO KOHTPONbHYIO cyMMy CRC coobLueHus.

MonuHoM CRC = 0x11D.

B tabnuue 21 npuseaeH dopmar 28-6utoBOro coobuieHus Bo3OyauTens nepeaaTymka CUCTEMBI
RTLS.

Tabnuya 21-Popmat 28-6utosoro coobLyeHus Bo3byanTens nepegaryumka cuctemsl RTLS

Butbl OnucaHue
C27no24 Kop onepavuun
C23no08 16-6UTOBbI UAEHTUMKATOP BO3GyAUTENA NepeaaTynka cuctemsl RTLS
C7no0 8-6utoBas koHTpornbHas cyMmma CRC coobuieHus

Honyctumble koAbl onepauui ans 28-6utoBoro coobLieHusi Bo3OyauTens nepegaTynka CUCTEMbI
RTLS: "1111" unn "1101".

OtBeTHOe coobLueHne nepegartymka cuctembl RTLS AomkHO ObITh:

- "1111" — nepepgatyuk cuctembl RTLS oTBevaet 152-6uMTOBbIMM COOBLLEHMSIMU C UCMOSb30BAHNEM
moaynsaumn DSSS;

- "1101" — nepegatymnk cuctembl RTLS oTBevaeT 72/88-6uTOBbBIMK COOOLLEHUAMU C UCNONB3OBAHU-
emMm moaynauum DSSS.

7.4.1.2 44-6utoBO€E COOBLLEHME C KOMAHAAMMN KOHPMIYpUpoBaHUA pexumva paboTsl Bo3Gyautens ne-
peaatumka cuctembl RTLS (16-6UTOBbIN MAEHTUGUKATOD)

Mepepatymnk cuctemel RTLS gormkeH oTBETUTL COOBLLEHUEM C UCNONb30BaHMEM Moaynsauun DSSS Ha
KOMaHAk!l KOHPUIYpUpPOBAHUSA, NPUBEAEHHbIE HUXKE, KaK onpeaeneHo B YacTu GnUHK-NOCLINOK cO06LIeHus
B030yauTens nepeaatunka cuctemsl RTLS, ecnu ol nogaepxvsatoTcs. COOTBETCTBME ANUHLI, KOAa one-
pauun 1 KOHTPOIbHOW CyMMbl CRC coobLueHns AOMKHO BbiTb NOATBEPXKAEHO.

Mocne noaTBepxaeHUA KOHMUrypauus Bo3byautens nepegatymnka cuctemsl RTLS gomkHa 6biTh 3a-
rpy>keHa NPUHATLIMU AaHHLIMW B CocTaBe 44-6MTOBOrO coobuyeHusi. Kog onepauun KOMaHabl 4OHKEH onpe-
AenATb TUM nepefayn u gaHHble. B Tabnuue 22 npueeaeHo onpeaeneHe BUToB No komaHaam. Bee npuns-
Tbl€ U3MEHEHUA KOHUrypaLum AOIKHbI GbITb COXPAHEHbI 40 MOBTOPHOIO KOHUIYpUpOBaHUS nepeaatymka
cuctembl RTLS.
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Tabnuuya 22 — 44-6uToBoe coobLLEHNE C KOMaHAaMN KOHPUIYpUpOBaHWUSA pexuma paboTel Bo3byauTens ne-
peaaTumnka cuctembl RTLS

Butbl 152-6UTOBbLIN OTBET 72/88-6uToBHbIl OTBET
C43no40 | Kop onepauuun ="1111" Kop onepauun ="1101"
C39no24 UneHTudpukatop BO3byauTENnA nepepatyuka | MaeHTudpumkatop BO3OyAUTENs nepepjaTynka Cu-
cuctembl RTLS cteMbl RTLS

C23n020 | Yucno 6nuHK-NOCHINOK BO3GYXAEeHUA Yueno 6nuMHK-NockINoK Bo3byxaeHUs
C19no 17 UHTepBan 6nAnHK-NOCHINOK BO36YXaeHUs UHTepBan 6ruHK-NOCHINOK BO36yxaeHUs
C16no 13 MoBTOPHBIA 3anyck Bo3byautens MoBTOPHEIA 3anyck Bo3byauTens

12 He ncnonbayetes = "0" He ncnonbayetcs = "0"

C11no0 KoHTponeHasa cymma CRC coobuieHus KoHTponeHasa cymma CRC coobuieHuns

Jonyctumble koabl onepauui Ans 44-6UToBOro coobLUeHUs ¢ KoMaHAaMu KOHADUIYPUPOBAHUS pPexuma
paboTbl BO3OyauTens nepegatymka cucremsl RTLS: "1111" unun "1101".
OTBeTHOE coobLueHne nepegaTymka cuctembl RTLS 4OmKHO ObITb:

- "1111" — nepepatuuk cuctembl RTLS oTBevaet 152-6UTOBbIMU COOBLLEHUAMU C UCMOMb30BAHUEM
moaynsuum DSSS;
- "1101" — nepenatyunk cuctembl RTLS orBeyaeT 72/88-6MTOBLIMU COOBLLUEHUAMMU C UCNOSL3OBAHM-

eM moaynsauum DSSS.
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MpunoxeHne A
(cnpaBoyHOE)

OnpepaeneHne MecTa HaxoXAeHUs NpeaMeToB MeToA0M TpunaTepaumu

A.1 Obuwee npeacTaB/ieHe O MeTo4e Tpuiarepauumn

WN3nyyatensb (MeTka) nocbiaeT CUrHasl, KoTopblii NPUHUMAETCA AaTYMKaMK, HaxoAALMMUCS MO MeHblueli Mepe B Tpex
pasnnyHbIx MecTax. Kaxablil JaTuvk perucTpupyeT BpeMs nocTynneHns curHana (toa — time-of-arrival). Pasnuuve no speme-
H/ MOCTYN/IEHVSI CUrHau1a MexAy MIobbiMM ABYMS AaTyuMkamy O3Ha4aeT, yTo nepefaTtumk HaxoauTca rhe-To Ha W3BECTHOW
runepborne. Vcnonb3oBaHve 4BYX Nap AaTYMKOB (OAWH M3 AATUMKOB MOXET ObITb OOLLMM 415 3TVX Nap) 03HayaeT, YTo nepe-
[aTunK HaxoamMTCs Ha nepeceyeHnn ABYX pasHbIx runepbon. Ha pucyHke A.1 npeacTasieH NpUMeP Takoro ciyyast.

PucyHok A.1 — OnpepeneHne Mecta HaxoXeHus MeTKu MeTohoM TpunaTtepaunu

PucyHOK A.1 1 ypaBHeHUs:, NPUBEAEHHbIE HWKE, UMEIOT OTHOLIEHUE K ABYXMEpHON 3agaue (koopauHatsl X,Y). [|c-
NN MeTKa PacrosiokeHa Ha 3apaHee W3BECTHO MOBEPXHOCTW (HanpuMep, Ha M0CKOW MOBEPXHOCTW WU Ha reouge '),
TO ypaBHEHWSI MOTYT 6blTb M3MEHEHbI, YTO6bl YUNTbIBaTb BO3BbILEHWE (BbICOTY) AaTumnka (KoopAuHaTa z), HO Npu 3TOM
He yBeNnumBaTb CTeNeHb MHOTOMEPHOCTU pelueHus. OfHAaKo ecnv BbicoTa AaTyuvMka HEW3BECTHA W JO/MKHA ObiTb onpe-
[leneHa, To ypaBHEHUs1 A0/DKHbI GbiTb M3MEHeHbl TaK, YTo6bl YUNTbIBATL KOOPAMHATY Z B KauecTBe CBOGOAHON NepemMeH-
HOIA. B JaHHOM c/lyyae MoHaAo6uTCs YeTbipe AaTumka A1a pelleHns 3a4aun.

A.2 MaTemaTtu4yeckoe pelleHune 3aadumn onpenesneHnsa Mecta HaxoxaeHus

(xo603Ha4YaeT — BpeMmsi, KOrga MEeTKa Belasia B MECTe HaxoXAeHus (koopauHarthl X, Y). Jatuuk K, ¢ koopanHata-
MU MecTa HaxoxaeHus (XK, Yk), 06HapyXuT curHan ot MeTkn B MOMeHT BpemeHu foak = fx+ Px, rae pr- Bpems pacnpo-

CTPaHEeHWs1 cUrHana oT METKM [0 AaTuuMka, KOTOPOe PaBHO OTHOLLEHWIO PACCTOSIHUS MeXAy METKOW W AaTYMKOM K CKOpO-
CTM CBETa C:

(X-XKR + (y—x)
Pa=

o

. (1)
YuuTbiBas pasHuLy Mexay MomeHTamu Bpemenun noctynnenus curdana (dTOAIK k asym gatumkam, HemssecTHoe
Bpemsi nepefauyn CTaHOBUTCS HECYLL,ECTBEHHbIM:

X-X)-+(y-y”" X-XR-+{ Y-V
dTOAJctoar toak= (x-x) n(y y (X-XRK rI{ Ky

1) Feovp - BbiNyknas 3aMkKHyTas NOBEPXHOCTb.
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YpaBHeHue (2) ucnonb3ayetcs 41a reHepauny doparmentos runep6on dTOAZ n dTOATR npuseaeHHbIX Ha pucyHke Al.

[Nanee npueeaeHbl NoAPOGHOCTM BbIBOAA YpPaBHEHWI A1 HAXOXAEHUA MecTa nepeceyeHus Asyx runep6on. Pe-
LWEeHWEe napbl ypaBHEHMI AaeT ABa BO3MOXHbIX MECTa HaxOXAEHUsS METKM, OfHO W3 KOTOPbIX AEACTBUTENbHO, a BTOpoe
noctopoHHee (NouTu Bceraa). MocTopoHHEE peLleHne He YA0BeTBOpsAeT nepeoHadanbHoli nape ypasHeHnii dTOA.

A.3 BblBO, ypaBHeHUA

[Ona ynobcerBa BBogutcsa 6jk=c*dTOAjk. Mocne Bo3BegeHus B KBagpaT ypaBHeHUs (2) u npuBefeHust NoLOGHbIX
Y/IEHOB, MOMy4YaeM cnegyloliee ypaBHeHue:

\{sjk +(*/ ~YK)-(XK ->Y )} +</I--Xj)x + (Yk—Y]) V=Sk"(x-xly +(y-y,Y 3
Ans ynpowenns seogutcs = 'J1{ 6jke+ (xf — yi0) — (xkk— y2) }.
[anee nonyyaewm:
A, + (X - X2x+(y2~Y2y - 621](x-x22+(¥Y~Y2)2, (4a)
Az (A3 —X) 1+ (¥Y3~Y.) 3= A3n/(l—'r) O —3r) = (4b)

Mocne BblUMTaHMSA Nonyyaem:

(A3 (37 - y2)~S3033 - 33 + {B(X1- JR)- 1(*3- A)}y + (A3 Al “ Al A3) = A

WM 4TO paBHO3HaYHO Yy =TX +b, rge

T A3(*l*3)-£X*3+2
A3(3E 33- Ai(3B: 2 &)

£ A3 Al~ Al A3
A3 (3\- 32)1-A i(3B- YD) 6b
Janee HaxoAuM nepeceyeHne AAHHON NIMHWK ¢ paHee onpeaeneHHbIMU runep6onamu. Mocne 3amedbl Y =TX +b

B ypaBHeHuUM (4) 1 Bo3BefeHUA 06enx yYacTelh ypaBHeHus (4) B KBagpaT C NpuBeAeHneM MoA06HbIX YNEHOB, MonyvyaeM
cneayiwollee ksaapatHoe ypasHeHue: AX2+Bx+ C =0, rae

A=Q\- xX22+2 T (X, - x,)1(n - y2)+ /2> -y2)2- €22(L+ FT), (7a)

5 = 2 {A|(X1* A) + ANAH3T -37R>+ &(Al-*2)-01 - 32> +Tb(Y1~-Y2)2+
A2NX2-T b+m y2)}, (i
C =An2+2A ,bQ\- 32) +b2(n - v2)2- Ai2(A2+ 9 - YifT)e (7¢)

[Ba BO3MOXHbIX PELUeHUss MecTa HaxoXAeHust MeTKW 3afaeTcsi (hOpMyJ/Ioii KOpHE KBaZpaTHOro ypaBHeHUs oga-
HOBPEMEHHO C /IHEVHbIM YpaBHEHNEM:

_-B+nlB2-4AcC
X= oo SR (8a)
y =TX +b. (8b)

BTopoe pelueHne (onepauusi Bo3BeAeHUs B KBaApaT) SBASETCA NMOCTOPOHHUM (MOYTW BCerga), T.K. OHO He 6yaeT
COOTBETCTBOBATb MOJyYEHHbIM PA3HOCTSIM BO BPEMEHMW.
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Mpunoxenue AA
(cnpaBouHoe)

CBefeHUA 0 COOTBETCTBUM CCbITOUYHbIX MeXAYHAapPOAHbIX CTaHAAPTOB
HauMoHasnbHbIM cTaHgapTam Poccuinckon deaepauun

CBefieHNs1 0 COOTBETCTBUM CChINOYHBIX MEXAYHapOAHbLIX CTaHAAPTOB HalMoHarnbHBIM cTaHAapTam Poccuidckoi
®depepauun npusegeHsl B Tabnuye JA.1.

Tabnuya OA1

OB03HaueHNe CCbINOYHOTO MeXAyHapoJHOro CTeneHb OBo3HaueHe N HaMMeHoBaHNe COOTBETCTBYOLLEro
cTaHpapTa COOTBETCTBUA HaLMoHarnbHoro ctaHaapTa
NCO/M3K 24730-2:2012 - *
NCO/M3K 24730-22:2012 - *

*CoOTBETCTBYIOLLUMIA HAaLMOHamNbHbIA cTaHfapT oTcyTcTByeT. [Jo ero yTBepXAeHUs peKoMeHAYeTCs UCMomb3o-
BaTb MepPeBOf Ha PYCCKWIA A3bIK JaHHOro MeXAyHapoAHoro ctaHaapTa. [epeBof AaHHOro MeXAyHapoAHOro cTaH-
fdapta Haxogutea B HAWL BT MITTY um. H.O.baymaHa.
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