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YBegomMeHMe 06 aBTOPCKMX NpaBax Ha
nporpamMmHoe obecrneyeHme

OnucbiBaemble B HacTosAwem PykosoacTtee npogyktel OOO HIMO «TexHoKom» MOryT copepaTtb
nporpamMHoe obecrneyeHne, XpaHsALWeeca B MOMYNPOBOAHMKOBON MamMATA WM Ha APYrux
HOCUTENsAX, aBTOPCKUE npaBa Ha koTopoe npuHagnexat OO0 HIMO «TexHoKom» M CTOPOHHUM
npounssoanTenam. 3akoHoaaTenbcTBoM Poccuiickont Oepepaummn n Apyrux CTpaH rapaHTUpyloTca
onpepgeneHHble nckmountenbHble npasa OO0 HIMO «TexHOKoM» 1 CTOPOHHMX NPOV3BOAMTENEN Ha
nporpammMmHoe obecrneyeHmne, ABNAOLLEECA 0O bEKTOM aBTOPCKUX NPaB, HaNpUMepP UCKIUYNTENbHbIE
npaBa Ha pacnpocTpaHeHne Unn BOCNpor3BeAeHVe TakNX MPOrpamMm.

COOTBETCTBEHHO, M3MEHEHUE, BCKPbITME TEXHOMOIMU, PAacnpoCTpaHeHre Un BOCNpou3BeeHne
noboro nporpammHOro obecneveHus, cogepxauleroca B npogyktax OOO HIMO «TexHoKom»,
3arpeLLeHo B CTEMEHU, ONpPeaeNeHHOM 3aKOHOAATENbCTBOM.

Kpome Toro, nprobpeteHune npopyktos OO0 HIMO «TexHoKom» He nogpasymeBaeT npefocTaBieHre
(NPAMO, KOCBEHHO MJIV MHbBIM 06Pa30M) KaKux Obl TO HX GbINO IMLIEH3UI MO OTHOLLEHWIO K aBTOPCKUM
npaBaM, MaTeHTam K 3asaBkaM Ha nateHTbl OO0 HIMO «TexHoKom» unu noboro CTOPOHHEro
NPOV3BOANTENSA, 3a WUCKIOYEHMEM OObIYHOW, HEWCKMUYUTENbHON 6GecnnaTtHOM NWMLUEH3MU Ha
MCnonb3oBaHWe, BO3HMKalOLWEN BCIeACTBUE AeliCTBMA 3aKOHOAATENbCTBA NP NPOAaKe NpoaykKTa.

MpoTtokon obmeHa JaHHBIMU MEXAY AaTyMkamy YpoBHA Tonnmea 6ecrnposogHbiMu TKLS-Air n
BHELHVMM YCTPONCTBOM ABNAETCA KOHdMAeHUManbHON WHGOpMaUMen M WHTEeNNeKTyalbHON
co6cTBeHHOCTbI0 OO0 HIMO «TexHoKomy.

HecaHKLI,I/IOHI/IpOBaHHOG pacnpoCcTpaHeHNEe AaHHOIo NPOTOKOa obmeHa 3anpeuwaeTca.

NHbopmaums o 6esonacHoOM akcnayaTaumm
N yCTaHOBKE

B aTom pazgene cogeputca BaxkHaa nHoopmauma o6 spdeKTrBHON 1 6e3onacHo sKcnnyaTaumm.
Mepen ycTaHOBKOW W MCNONb30BaHMEM [aTUMKOB YPOBHA TomnvBa 6GecrnpoBofHbix TKLS-Air
npoyunTanTe NPUBOANMYIO MHPOPMaLMIO.

- K SKCnnyataunn He [onyckalTcA YCTpOIZCTBa C HapyweHumem uenoCTHOCTN Kopnyca u”
nospe)K,quHon VI3MepVITe}'IbHOVI 4YacTblo.

+ DKCMnyaTauMOHHbIE XapaKTEPUCTVKU: INEKTPUYECKrE NapaMeTpbl, COCTOSIHWE M3MepsemMoNn
XNIOKOCTY 11 YCIOBUSA OKPYXKatoLLEeN Cpefibl AOMKHbI COOTBETCTBOBATL YC/TOBUAM, YCTaHOBIEHHbBIM
npousBoauTeNieM Ha AAaHHOE YCTPOWCTBO. B MPOTMBHOM Ciyyae Npou3BOAMTENb HE HeceT
OTBETCTBEHHOCTb 38 COXPAHHOCTb YCTPOMCTBA 1 KAaYeCTBO ero paboTbl.



BBeaeHmne

HacTosilwee PyKoBOACTBO pacnpocTpaHsAeTcs Ha AaTuyuMk YpPOBHA TonniuBa 6GecnpoBogHom
(AYT) TKLS-Air (ganee wuspenue, AaTuvk), Bbinyckaembin no TY 26.51.52-011-78817943-2022,
npounssoactea OO0 HIMO «TexHoKom» 1 onpegenaeT NOpAROK YCTAHOBKM U NOAKNIOYEHNA, a TakKe
copepXuT onmcaHne GyHKLMOHMPOBaHWA YCTPONCTBA U yNpaBneHns NM.

PykoBoacTBO npegHasHayeHO ANA CNeunanmcToB, O3HAaKOMIIEHHbIX C MpPaBUIaMu BbINOAHEHUA
PEMOHTHbBIX W MOHTaXKHbIX PaboT Ha aBTOTpaHCMopTe, U BRafewowmx npodeccroHanbHbIMK
3HaHMAMU B 06N1aCTUN SNEKTPOHHOIO U 3NIEKTPUYECKOro 060pYAOBaHNA Pa3fINYHbIX TPAHCMOPTHbBIX
CpeacTs.

Ana obecneyeHna npaBUIbHOTO GYHKLMOHNPOBaHMA, YCTaHOBKA M HacTpoKka aatumka TKLS-Air
[OJKHA OCYLLeCTBAATLCA KBaNnMGULIMPOBAHHBIMU CrieLMaancTamm.

OaTtumk TKLS-Air MOXeT MCnosb30BaTbCA B COCTaBe Kak CUCTEMbI KOHTPOMA pacxoa TOMnBa, Tak 1
CMCTeMbl MOHMTOPWHIA TPaHCMNopTa.

[nAa ycnewHoro npyMeHeHUs faTurka Heo6Xxo4MMO 03HAKOMUTLCA C NPUHLMIOM PaboTbl cMCTEMBI
LieNIMKOM, U MOHMMATb Ha3HaueHue BCeX ee COCTaBSIOWNX B OTAENbHOCTM.

Brumanue! Bee (8edeHUs 0 YyHKYUOHAbHBIX B03MOXHOCMAX U Opy2UX cneyupuKayusx 0amyukos
ypoeHa monnuea becnposodHoeo TKLS-Air, a makxe caederus, codepxauyuecs 8 HacMoAWem
PyKko800cmae, 0CHOBAHbI HA NOCTeOHel UHPOPMAYUL U CHumMarnmca 00CMoBepHsIMU HA MOMeHM
ny6nukayuu.

000 HIO «TexHoKom» coxpansem 3a co6oli Npago HOCUMb U3MeHeHUS 8 MU (Be0eHUs U
cneyugukayuu 6e3 npedsapumensHo20 y8e0OMEHUA WU 0053amesbmea.

UcTopus nsmeHeHmin

B Ta6n|/|u,e HUXe npuBognTca Cnmcok VN3MEHEHN B Ka)Kﬂ,OI;I BEPCUMN OaHHOro PyKOBOﬂ,CTBa
noJib3oBaTenA.

Bepcua OnuvcaHne N3meHeHui Aarta
1.0 MNepBas BepcmA JOKyMeHTa 04/2022
1.1 OGHOBJIEH KOMMNEKT NMOCTaBKM 04/2022

O6HoBReHbI pa3genbl «Hauano pabotbiy, «[epefaya AaHHbIX»

1.2 09/2022
[o6asneH pasgen «<OnucaHne npotokona TK-Air»




OCHOBHble cBeAeHUS

JaTtunk ypoBHa TonnmBa 6GecnpoBogHoi TKLS-Air - ycTpoicTBO, NpefHasHauyeHHoe pAnA
M3MepeHUs YPOBHA TOMMBa B 6ake TPaHCMOPTHOrO CpeAcTBa U nepedayn NoKasaHUM yCTPoNCTBY
cbopa paHHbIX No 6ecnpoBogHOMY KaHany Bluetooth.

MpuHUMn gencTena

MpuHUMN gencTerA AaTumka yposHs Tonnmusa TKLS-Air cocTout B npeobpa3oBaHnm SNIEKTPUYECKOIA
€MKOCTW YYyBCTBUTENIbHOTrO 3/1eEMEHTa, M3MEHAIOWENCA NPONOpLMOHaNbHO YPOBHIO TorsvBa B
LUMdpPOBON KOA, COAePaLUMin YMCNO, NPOMOPLMOHaNbHOe YPOBHIO TOMIMBA, NepeAaBaemblii Mo
6ecrnpoBogHoMy KaHany Bluetooth.

C nepuoaom 5 cekyHp aTUMK OCYLLECTBISIET M3MEPEHUE YPOBHS TOM/MBA, BbIMOJIHAET yCpeHEHNe
NONyYeHHbIX 3HaYeHN (MHTepBan ycpefHeHUA 3afaeTca B HAaCTPOMKax) 1 nepefaeT AaHHble Mo
6ecrnipoBogHoMy KaHany Bluetooth B Bupe KopoTkoro «peknamHoro» coobueHus (advertising-
nakera).

JlononHuTeNnbHO AATUMK OCYLLECTBAACT U3MepeHNe U Nepedayy ClefyowwuX NapameTpoB (¢ nepuoaom
5 cekyHp):
« Yron HakfloHa OTHOCUTENbHO ropmaoHTaanoM ocn. I'Iepe,qaeTcn ycpeaHeHHOe 3HavyeHue.

« Yrnbl KpeHa v TaHraka.
- Temnepatypa.
« Kop owmbkn.

« HanpseHue 6aTtapewn.

PeXxnmbl paboTbl

TKLS-Air umeeT cnepyiowue pexxumbl pa6orbi:

- XpaHeHue — B 3TOM pexnme mMogynb Bluetooth HeakTuBeH, n3MepeHne U Nepefaya AaHHbIX
MOSIHOCTbIO OTCYTCTBYIOT. Pexmum «XpaHeHue» MOXeT 6blTb aKTMBUPOBAH, Hampumep, Ans
OTKJTIOUYEHMA AaTuMKa Ha Ce30HHOW 1 BPEMEHHO HepaboTatoLeln TEXHIIKE.

+ KoHdurypauma — pexum ana BbINONHEHUA HACTPOWKU AaTuvka B npunoxeHum USP Tool.
AKTUBaLMSA pexkmma BbinosHseTca ¢ nomoubio NFC B nporpamme USP Tool (13 pexxmmoB «PaboTta»
n «XpaHeHue»).

« Pa6ota — pexvm nepegaun SaHHbIX KOPOTKUMMN PEKTAMHBIMU COOBLIEHUAMY B COOTBETCTBUM
C YCTAHOB/EHHbIMM B [aTuMKe HACcTpoWKamu. AKTUBALUMA [AaHHOTO pPeXMUMa BbIMOJSIHAETCA
no Bluetooth npu BbiGope pexuma B npunokeHun USP Tool n aBTOMatTUueckn U3 pexnma
«KoHburypauus» yuepes 1 MUHYTY NOC/E NOTEPU COEANHEHNSA C MOOBUIBHBIM MPUIOKEHUEM.

Moapo6Hee 06 akTUBALMY PEXUMOB AATUMKOB CM. pasaen «Hauano paboTbi».



Cnoco6bi nepeBopa YT B pa3nuyHble pexumbl paboTbl:

NepeBop B pexum
Nepesop 13 pexuma
XpaHeHue Kongurypauua Pa6ota
XpaHeHune - NFC NFC
Bluetooth n
Kondurypauus Bluetooth - yepes 1 MUHYTY NocCne pa3pbiBa
cBA3u ¢ USP Tool
Pa6oTa NFC NFC -




TexHn4yeckune XadPaKTeEPUNCTUNKN

HanmeHoBaHue napameTpa

3HauyeHue

QYHKI.IMOHalIbeIe XapaKTepucTuku

BbixofHoW nHTEpdeic

Bluetooth 5.0

MpoToKon BbIXoAHOro UHTepdelica TK-Air
NHTepdelicbl Ana KoHGUryprpoBaHna faTumka NFC/ Bluetooth
BcTpoeHHbIn akcenepomeTp / UHKANHOMETP Ectb
[JaTunk Temnepatypbl Ectb
CamopgmarHocTuka Ectb
OTyeT 06 owmnbKax Ectb
KypHan cobbiTui Ectb
JlormpoBsaHue Ectb

NapameTpbl u3mepeHuii

N3mepaeman cpepa

beH3unH, ansenbHoe Tonnmeo

Mepuog namepexus,

[vana3oH V3MepeHUn YpPOBHA B 3aBWCUMOCTA OT [IJUHbI
N3MepUTENIbHOM YacTu, MM

MNpepenbl fonyckaeMon OCHOBHON NPUBEAEHHON MOTrPELLHOCTU
n3mepeHuii ypoBHs, %

MNpepenbl  gonyckaemon OONOSIHUTENbHOW MNpPUBEAEHHOMN
NOrpeLHOCTN M3MEPEHUI YPOBHSA, BbI3BAHHOW M3MEHeHuem
Temnepatypbl OKpyatowen cpeapl oT (20+£5) °C po
TemnepaTtypbl B AranasoHe oT muHyc 40 °C go nntoc 60 °C, Ha
Kaxable 10 °C, %

+0,05

Mpepenbl  gonyckaemon [ONOAHUTENbHOW MNpUBEAEHHON
MOrpeLlHOCT M3MePEHNIA YPOBHSA, BbI3BaHHOWN M3MeHEHUeM
TemnepaTypbl OKpyatouwenn cpegbl oT (20+5) °C po
TemnepaTtypbl B Anana3soHe ot natoc 60 °C go natoc 85 °C, Ha
kaxgable 10 °C, %

[nana3oH n3mepeHua temnepatypbl, °C

MorpewHocTb M3mepeHus Temnepatypbl, °C

[vana3oH v3MepeHus yrfia HakIoHa OT BEPTUKANbHOM ocH,
rpaa.

nOFpeLIJHOCTb N3MEPEHNA YIJia HaKJIOHa, rpag.




HanmeHoBaHune napameTtpa

3HaueHune

Mepviop nepepaun N3MepeHuii,

5

BKcnnyaTauuouuble XapaKTepucTuku

MCTOYHUK NuTaHnA

Li-SOCL2, 3.6 B, 2700 mA*y

TemnepatypHbIl Arana3soH, °C -40...+85

gff;i:;;; nﬂiﬂl?égi:l;pgs 30He MpAMOV BWAMMOCTU MNpwU He meHee 10

CTeneHb 3aWnTbl KOPMyca OT NPOHWKHOBEHMA MbIIN U BNaru IP69

TunoBble ANVIHbI N3MEePUTENbHOM YacTu, MM 750/1000/ 1500/ 2000 /2500
/3000

labapuTHbIe pa3mepsbl He bonee, MM 70x 70 x (23+L")

Tun KpenneHuna SAE 5

Cpok cny»x6bl, net 5

lapaHTUA, net 5

'L — 370 AN HA M3MEPUTENbHOI YaCTH.




KomMmnnekT nocTtaBku

N¢ | HaumeHoBaHMne Kon-so

1 | Oatumk ypoBHs Tonnvea 6ecnposogHoi TKLS-Air 1w

2 | Kpblwka 3awmTHas 1w

3 | KomnneKT MOHTaHbIi' 1 KomnnekT
4 | [oHHBI yNop NPYKNHHbIIA? 1wt

5 | FapaHTWIHbIN TanoH 1wt

6 | Macnopt 1w

"B KOMNNEKT MOHTaXHbII BXOAAT:
MpoknaaKa ynnoTHUTeNbHas — 1 wwT.
Camope3 c Lwaitboii 1 ynnoTHUTENbHOI NpoknaKoi M5 — 5 wr.
+  Mnomba nnactukosas — 1.
3arnyLka Tpy6ok (3anacHas) — 1 wr.

2 [1oHHbIit yriop NPY>KIMHHbIA NOCTABAAETCA TONbKO C AaTuikamm TKLS-Air ¢ AnuHoit u3mepuTenbHoi yactv 1500, 2000, 2500 1 3000 Mm.

o2 @@ ®
368,200k

Puc.1. KomnnexT noctasku

Ha pucyHke BbllLie npuBeAeH NPUMep SNeMEHTOB, KOTOpbie MOryT BXOAWTb B KOMTIIIEKT N0CTaBKM. PearbHbIii KOMITIEKT MOCTaBKY MOXET OTNYATLCA OT
TIpUIMepa Ha pcyHKe.



CocTaBHble YacTu AaTUMKa

1. Kpbiwka 3awuTHas

2. OtBepcTue AnA NNOM6MPOBKM Ha
KpbiwwKe (4 wr.)

MapkupoBka paTumka’

KpenexHoe oTBepcTue (5 wr.)

3arnywka otceka gna 6atapen

S U AW

by

OtBepcTue AN NNOMOGUPOBKY Ha
Kopnyce (4 wr.)

™

JlpeHaxkHble oTBepcTUA (2 WWT.)
8. U3meputenbHas Tpy6Ka
9.  Usonupyiowwmii Konnauox’

Puc.2. CoctaBHble YacTh AaTunka

! MapKMpoaKa HaHeCeHa Ha ABYX 3TUKETKAX, KOTOpble COAepMaT TOBaprII?I 3HaK 1 AaHHble 3aBOA-U3rOTOBUTENS, HAMEHOBAHIe, 3aBOACKOI C€pVIl7IHbIl7I
HOMep U iaTy Bbinycka U3aenua u 0603HaueHue NONAPHOCTU 6a1apem.

2 [laTunk MoCTaBAAETCA C TPAHCMOPTHOIA 3arTLLIKOIA, KOTOPYH0 HEOBXOAMMO CHATD Nepen YCTaHOBKO AaTuMKa B 6ak.



MoHTaX AaTymka

Mepen HayanoOM MOHTaXKHbIX PAbOT HACTOATENbHO PEKOMEHAYETCA MPOBEPUTb YCTPOWMCTBO Ha
HaMUMe MeXaHNUYeCKIX NOBPEXAEHNA.

Bbl60p MecTa YCTAaHOBKW AaT4uMKa

+ Bblbop MecTa yCTaHOBKM AaTuMKa NPOW3BOAMTCA B 3aBUCMMOCTU OT FeOMETPrYECKon GopMbl
6aKa TaK, YTo6bl 06eCneynBaTb MaKCMasbHYIO He3aBUCUMOCTb MOKa3aHWi AaTurka oT KonebaHuii
TOM/MBA, B CJlyYae HaKJIOHa TPAHCMOPTHOro CPeacTBa.

+ PekomeHpayeTCA ycTaHaBAMBaTb JAaTYMK MaKCUManbHO 61M3KO K LieHTpy 6aka.

Vi
L

>

Bung cnepegun Bug cboky Buga ceepxy

Puc.3. PekomeH/30BaHHbIii BAPUAHT YCTaHOBKM JaTunka B 6aK

+ Ecnun n3-3a reometpuuecknx ocobeHHocTeln 6aka ycTaHOBKa OAHOro AaTurka He obecneuriBaet
Tpebyemylo 4OCTOBEPHOCTb NOKa3aHWi, TO PeKOMEHAYETCA YCTaHaBMBaTb HECKONbKO AATUNKOB
B OAUH 6ak. Hanbonee yacto MpPUMEHSETCA CMCTEMA M3 ABYX AATUMKOB, YCTAHOBJSIEHHbIX Ha
paccTofHUM gpyr oT apyra. B aTom cnyyae yposeHb Tonnmea B 6ake OyaeTt npefcTaBnaTb coboin
CpefHee 3HaUeHNe MeXay NokasaHUAMMN ABYX AATUMKOB.

« YcTtaHoOBKa ABYX [aT4MKOB B 6aK Takke obecneuynmBaeT TOYHOCTb Msmepemm?l npn ABNXXeHUN
TPAHCMNOPTHOIO CpeAcTBa NO y4acTKy AOPOrn C YKITIOHOM.

Bug ceepxy

Puc.4. PekomeH0BaHHbIi BAPUAHT yCTaHOBKY [1BYX ATUVKOB B OfUH 6aK

« CnepyetybeanTbCA B OTCYTCTBUM BHYTPY 6aka neperopofoK v 4OMOHUTENbHOro 060pyaoBaHNaA
B paauyce 35 MM OT LieHTpa npeAnoaraemMoro Mecta ycTaHOBKM AaTuumKa.



MoaroroBKa TOMNJINBHOro 6aka

« lMoarotoBKa TOMAMBHOrO 6aka K MPOBEAEHUI0 MOHTAXHbIX PabOoT JOMXKHA OCYLIECTBNATHCA
B COOTBETCTBUM C TPEOOBAHMAMM TEXHMKN GE30MacHOCTM, YCTAaHOBIEHHBIMU ANsi JaHHOro Haka.
Ona pusenbHoro 6aka nepep BbIMONIHEHMEM MOHTaXHbIX PaboT Ans MYHUMK3aLUMK NapoB B 6ake
cneflyeT MOSHOCTbIO 3aMofHUTb €ro Au3enbHbIM TonnneBoM. Ecnim 6ak 6eH3VHOBLIN, TO nepen
HayaJIoM MOHTa>KHbIX PaboT HEOOXOAUMO MOSHOCTLIO CNIUTb M3 HEFO TOMJIMBO 1 NPONApPUTb Gak,
160 3aMnoHUTL BOJOMN.

+ B BbiGpaHHOM MecTe Ha 6ake MpPOCBEpNUTb LeEHTpasbHOe OTBepcTUe pAnA  JaTyuka
6MMETaNNINYECKON KOPOHKOW AnameTpom 35...37 MM. BbinonHWTb pa3MeTKy Ana 5 oTBepcTuin nog
KpenneHue JaTunka B COOTBETCTBMM C pa3mepamu, nprisefeHHbiMu B MpunoxeHnn 1 gaHHoro
PykosogacTsa.

« [MoBbINOMHEHHOW pa3MeTKe NPOCBEPNUTL 5 OTBEPCTUI C ANAMETPOM @3 MM NPY UCMONb30BaHUN
Camope30B C Walbon 1 yNnoTHATENbHOW NPOKNALKON M3 KOMMJIEKTa .

- B npouecce BbINMNOJIHEHUA BCEX pa60T no CBepPNeHnto 6aka Heobxoaumo nepmnoagnyeckm cayBsaTtb
o6pa3y}ou.|,y}oc;1 MeTa/NTNYECKYIO CTPYXKKY BO n3bexaHue ee nonagaHua BHYTPb 6aka.

MoproToBka gaTumKa

+ [InviHa n3meprTeNnbHOM YacTy faTumMKa MOXET ObiTb 06pe3aHa nof KOHKPeTHbI 6ak. [ins sToro
Heobxoanmo:

« W3mepntb rnybuHy 6aka, B KOTOpbIA YCTaHaBAMBAETCA [aTuMK, OMYCTUB JIMHENKY B
NpocBepneHHOe LieHTparbHOe OTBepCTrE AN1A AaTumKa.

+ Ha pab6ouel gnuHe patumka L otmepuTb nonydyeHHyio rmy6uHy 6aka L1 v ymeHbWUTb ee Ha
10-20 MM BO M36eXKaHME WCKaXKEHWS MOKa3aHUI 13-3a HaNMumA NpumMeceil, ocagka wnm BoAbl,
KoTopble MOTyT NPUCYTCTBOBaTb Ha AHe 6aka. BennuuHy 3anaca cnepyet noa6mpatb OMbITHLIM
MyTeM, UCXOAA 13 COCTOAHUA TOMMBHOTO 6aKa, B KOTOPbIV OyAeT yCTaHOBMEH AATUUK.

« OTpe3aTb W3MepUTENbHYIO TPYOGKY HYXHOM AAMHBI TaK, uTobbl NMHMA cpe3a Obina
nepneHANKyNApHa NPoLONbHOW OCK AaTumKa.

|———JINIHA OBPE3KV 0

L1 munyc 10...20mm

L

L1 -W3MEPEHHAA [TTYBUHA BAKA
L - VCXOAHAA AJINHA AATYMKA

Puc.5. 06pe3ka U3MepUTENbHOIA YacTi JaTumka



* nocne 06pe3KVI HEO6XO,D,VIMO 3a4YNCTUTb HAaNUNbHUKOM MeCTO Crnnia OT 3ayCeHUEB N YCTaHOBUTb
VI3OJ'II/IpyIOLL|VIVI KONMayoK N3 MOHTa>KHOIo KOMMJ1eKTa Ha N3mepuTtenbHble pr6KVI.

Tpumeuanue. [Ipu 06pe3ke usmepumensHol yacmu ciedyem yyumol8am, 4mo ee MUHUMATbHAA
OIUHA 00/KHA COCMAs/IAMb He MeHee 150 mm.

Mpumeyanue. [Jamyuk nocmaensemca ¢ mpacnopmroli 3a2nywikod. llpu ycmaroeke damyuka
6e3 00pe3Ku MpacNopMHyr 3a2/1yLLIKY Heo6X00UMO NpedsapumensHoO CHAMe.

Buumanue! Kanubposka, mapuposka u SKciyamauyus Oamyuxa ypogHs monjuea Ge3
U30/IUPYIOLLE20 KOSINGYKA MOXeIM NPUBECTMIU K HEKOPPEKMHOMY U3MEPEeHUI0 yPOBHS Monsued.

Mocne ycTaHOBKM U30NMPYIOLLEro Kofinayka Heo6X0AMMO BbINOMHUTD KaIMOPOBKY MOJHbIN/MYCTON
6aK - 3afjaTb B JaTuMKe MOKa3aHWsA, COOTBETCTBYIOWME MOMHOMY W nycTtoMy 6Gaky. HacTporika
3aflaeTcA npu nomMoLy MobunbHoro npunoxexust USP Tool.

OuKcauma nsmepuTtenbHbIX TPY6OK AaTUMKa

Mpy 3KCnayaTauyMn AaTUMKOB YPOBHA TOMAMBA C AIMHON M3MepuUTenbHOM 4actu Gonee 1000
MM MOXET MMETb MeCTO MoBpeXAeHve TPYOOK M3-3a KonebaHus Tonnvea B Gake Mpu peskux
YCKOPEHVSAX N TOPMOMEHWAX TPaAHCMOPTHOrO CpeacTBa. Bo wusbexaHue sToro Tpebyetcs
JOMNONHUTENbHAA GUKCALMA U3MEPUTENbHBIX TPYBOK.

Hanbonee pacnpocTpaHeHHbI cnocob ¢pukcaumm TpyboK — 3TO UCMONb30BaHUE MPYXXMHHOIO
[OHHOro ynopa, NocTaBiAeMoro B Komnnekrte ¢ gatynkamm TKLS-Air ¢ gnnHon nsmeputenbHom
yacTtu 6onee 1000 mm.

OC06eHHOCTUN YCTaHOBKM

« [OHHbIN ynop AOJIKEH YCTaHaBIMBATbCA BMECTO M30NMPYIOLWEro Kojmnayka nocne o6pe3K|/|
N3MepUTENbHbIX pr60K AaTynKa,;

* N3MepUTENbHbIE pr6KI/I AaTtynka Heo6x0,qmm0 o6pe3aTb Ha BeJINYNHY FJ1y6I/IHbI 6aka MUHYC
17-25 mm. ITOT oTcTYn HeO6XO,EI,I/IM ANA CKaThA NPYXWUHbl AOHHOIO ynopa, AoCTaTo4YHOro anAa
d)I/IKcaLWII/I pr6OK AaTtyuka. Takxe ype3smepHoe CXKaThe NPYy>KNHbl MOXKET 3aTPyAHUTb NonajaHune
TOMJINBa B U3MepUTesibHble pr6KVI npun skcnayaTaynn aatynka;



Hauano paboTbl

B jaHHOM pa3gene pacCMOTPEH NOPSAAOK BbIMOHEHUA aKTUBALIMN 1 KannbPOBKY AaTUMKa YPOBHS
Tonnuea 6ecnposogHoro TKLS-Air.

nopﬂAOK nepBoro 3anycka AaT4ynKa:

1. AKTUBauUuA JaTumMka — 3TO Npoueaypa NepBOro 3anycka Aatymka, Kotopas BKIOYaeT B cebn
OTK/IOYEeHNe 3aBOACKOro pexnma «[leakTMBUPOBaH» U M3MEHeHMe NaponsA C 3aBOACKOro Ha
MoJib30BaTENbCKUN.

2. YcTaHOBKa KanMOPOBOYHbIX 3HaUEHUI A4S NYCTOro U NonHoro 6ako.. 1A 3Toro Heob6xoaumo
nepeBecTy AaTumnK B pexum «KoHdurypaumsy.

AKTnBauunna

Jatuuk yposHa Ttonnuea TKLS-Air noctaBnsaeTtcAa B pexume «[leaktmBupoBaH». B 3Tom pexunm
YCTaHOBNEH 3aBOACKON Naposib testtest u MakcMManbHO CHUXEHO SHepronoTpebneHve gaTumka.
Mepen YCTaHOBKOWM AaTuMKa Ha OOBEKT MOHWUTOPUHIa HeoBXOAUMO MepeBeCcTV €ro B PEXMM
«KoHurypauums», BbINONHNUTb KaIMOPOBKY 1 HAaCTPOIIKY, larnee BKOUNTb pexum «PaboTay.
[JaTtuuk ocHalleH pagromogynem, nogaepxusatowmm TexHonoruo NFC.

AKTMBaUMA [JaTyu/Ka BbIMOSIHAETCA MOCPeACTBOM MOOWUIBbHOIO YCTPOMNCTBa, OocHaleHHoro NFC
CKaHepoM, B MobuibHoM npunoxernun USP Tool.

Mpumeuanue. [leped akmugayueli y6edumecs, Ymo akmyansHas eepcus npunoxenus USP Tool
YCMAHOB/IeHA Ha 8aiem Mo6LITbHOM ycmpoticmae.
(kauams npunoxeue 8vl Moxeme u3 Mazasuos AppStore, Google Play u HUAWEI AppGallery.

MNopspok akTBauum:
«+ BxkntouunTe Bluetooth Ha MOGUSIBHOM yCTPOICTBE.

«+ 3anyctute npunoxexune USP Tool. OTKpoeTcs OKHO NouncKa AaTunkoB. Ecnv B paguyce pencrems
Bluetooth ecTb paHee aKTMBMpPOBaHHblE [ATUMKK, Haxopswwmeca B pexume «Pabota» unm
«KoHdUrypauys», oHY NOABATCA Ha 3KpaHe ycTpoiicTsa (Puc.6).

+ HaxmuTe KHOMKY E B BEPXHEM JIEBOM YIJ1y SKpaHa U CABMHbTE SKPaH BrpaBo.

- [anee BbibepuTte «AKTMBaLUWA aatumnka» (Puc.7).



Puc.6. HaiinenHble patunku Puc.7. AKTvBaLMA AaTumka

+ MopgHecute NFC ckaHep MO6MNbHOrO YCTPOWCTBA K BepXHel YacTu aatumka TKLS-Air, koTopbliii
HY»HO aKT1BMPOBATb.

« MNocne cuntbiBaHna NFC MeTKM NpUnoXeHne NpepsioXnT YyCTaHOBUTL HOBbIV Maposib BMECTO
3aBOACKOro. Beegute HoBbI naponb 1 HaxmuTte «OK», Maponb gomxkeH copgepxats POBHO 8
cumBonoB — undp ot 0 go 9 n 6ykB natnHckoro andasuta (3AMTTABHbBIX 1 cTpouHbix). B kauecte
napons He MOXeT 6blTb 3aflaH CEPUIHBIN HOMEp AaTurKa U 3aBOACKON Naponb testtest.

Puc.8. Aktusauuma no NFC Puc.9. 3anpoc cMeHbl 3aBoaCKoro napona



« TMocne ycTaHOBKYM HOBOrO Napons faTuuk Gyget nepesefeH B pexum «KoHourypauus».

+ Tenepb Bbl MOXKeTe NepenTyi K KOHGUrYPYPOBaHWIO JaTUMKa.

KoHdurypuposaHmve

Ana v3meHeHUs NapameTpoB PaboTbl JaTuMKa, a TakkKe YCTAaHOBKU KannOPOBOYHBIX 3HAYEHWi
ana nycrtoro/nonHoro 6akoB Heobxoanmo npu nomowwm nporpammbl USP Tool nepesectn gatumk
TKLS-Air B pexxkum «KoHdurypavms».

. I'Ipm nepBoOM NOAKMKYEHUN OaTUMKa K NPUNOXEHWIO, NOoCNe aKTuBaunnm N CMeHbl 3aBOACKOIo
napona Aatynka 6y,qu nepeesefeH B pexmm «KOHd)I/IpraLU/Iﬂ» N OCTaHEeTCA NOAKNIYEHHbIM K
NPUNOXEHUIO.

« [InAan3meHeHnA NapameTpoB paboTbl AaTuMKa, HaxoaALWeroca B pexxmme «PaboTa» nepesegute
Jatumk B pexunm «KoHourypauma». [na 3Toro oTKponTe NpuioXeHne u nepengute B MeHIO
«AKTMBauma fatumka» (Puc.7). Janee nogHecute NFC ckaHep MO6UNBbHOMO YCTPOMCTBA K AaTUMKy
U B NPUNIOXKEHNUM BbibepuTe pexum «KoHdurypauus» (Puc.10). Ha pabouem skpaHe npunoxeHus
noABATCA NokasaHua aatumka (Puc.11). Ecnu nogknioueHne patumka K MO6UNbHOMY YCTPOMCTBY
BbIMOSHAETCA BMepBble WM Mapofib AaTuMka He COBMajaeT C COXPaHeHHbIM B MOOWIbBHOM
YCTPOWCTBE, TO Nepefj M3MeHeHNeM peXkuma paboTbl AaTumnKa, MPUIoKeHMEe NONPOCUT BBECTU
ero naponb.

Puc.10. Bolbop pexuma Puc.11. Pabounit 3kpaH



MNopanok KoHdurypuposanua:

. Ha pa6bouem skpaHe (Puc.11) Haxmute «Hactponku», panee «KoHdurypauus» (Pnc.12).
OTKpOoEeTCA 3KpaH C HAaCTPOWMKaMU faTumKa.

+ Haxmute Ha Hy>XHYIO CTPOKY ANA YCTaHOBKW HOBOTrO 3HauyeHUA. M3meHnTe Bce HeobXxoanmble
HaCTPOWKN.

+ Jlanee HaxmuTe KHOMKY «3anucaTb HAaCTPOMKM»HA SKpaHe ANA 3arpy3kum HOBbIX HAacTPOeK B
faTumK.

Puc.12. naBHoe MeHI0 Puc.13. Hactpoiiku patumka

- lMocne 3aBeplueHNs Npoueaypbl HACTPONKN HAXXMUTE «YCTAHOBKa peXXnMma paboTbl» B MEHI0
«HacTpoliika». 3aTem BbibepuTe pexxum «PaboTa» 1 HaxkmuUTe «3anncaTb HACTPONKU».

« Ecnu He BKMloYaTb pexum «PaboTa» NpUHyaUTeNnbHO, T Yepes 1 MUHYTY NOCe NoTepu CBA3M C
npunoxervem USP Tool gaTumk aBToMaTueckn nepengeT n3 pexkuma «KoHGUrypauus» B pexmm
«PaboTta».
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Puc.14. YctaHoBKa pexvima pabotb Puc.15. Boibop pexmuma «Pabota».



Kann6poBka

+ KanubpoBka paTtumka TpebyeTca Afif YyCTaHOBKM HVKHErO 1 BEPXHErO MpefenoB n3MepeHus
YPOBH#, KOTOpble 6yayT COOTBETCTBOBaTb MyCTOMY M MOMHOMY 6aKy.

+ PekomeHpayeTCA cHauyana BbINOMHUTbL KannbpPOBKY AaTumKa Ana nyctoro 6aka. Jlyuwe Bcero 31o
cAenatb nocse akTMBaLuKW O NOrPY>KeHWA N3MepuUTeNbHbIX TPYOoK B Tonaneo. Ecnv gatunk paHee
3KCMyaTUPOBACA, TO Nepef KanubpoBKon Ana nycToro 6aka Heob6xoanMo U3BMeYb AaTunK 13
6aKa 1 4aTb TOMIMBY CTE€UYb U3 U3MEPUTENIbHBIX TPYOOK (~ 10-15 MUHYT).

MNopanok kKannbpoBKu:
« MNepeBepanTe patunk TKLS-Air B pexunm «<KoHdMrypauma» npm nomoLym MobmnbHOro NpunoXeHms
USP Tool.

- [lanee BbibepunTe B NpunoxeHnn <HacTpoikiny | «KoHdurypaumsy.
+ Cneplya UHCTPYKLMW, NPUBEAEHHON HUXeE, BbINOSTHWTE KaNMBGPOBKY MycTOro 1 NOHOro 6akos.

AnA yctaHOBKM noKasaHwmii NycToro 6aka:

« B meHio «KoHdurypaums» Bbibepute «[lycton 6ak» (Pnc.16). OTKpoeTcs MeHio YCTaHOBKM
nokasaHui nyctoro 6aka. AHMMaLMA Ha 3KpaHe OToOpa)kaeT TeKylyMe MoKas3aHua U Hanuume
Kone6aHu.

Puc.16. Menio «KoHdurypauus»



. JoxauTech CTabunu3aumy YPOBHA — MOABUTCA COOBLLEHVE «YPOBEHb CTabUAM3MPOBaH»,
OKpalleHHbIN B 3eneHbli useT (Puc.18).

- [Janee HaXMuUTe KHOMKY ANA YCTaHOBKM TEKYLIMX NOKa3aHWi B KauecTBe KannbpoBOUHbIX
Ana nyctoro 6aka — nokasaHua 6yayT BCTaBNeHbl B CTPOKY CMpaBa OT KHOMKU. Bbl Takke MoxeTe
PYUHYI0 BBECTU B 3TY CTPOKY APYroe 3HaueHme.

« BepHuTech B MeHI0 «<KoHGUrypaums» 1 nepeianTe K KannbposKe NosHOro baka.

Puc.17. YpoBeHb He cTabunmmpoBa Puc.18. (rabunbHble nokasaHua ypoBHaA

AnA ycTaHOBKMN noKasaHwMii nosiHoro 6aka:
+ Wcnonb3yiiTe TONAMBO, B KOTOPOM AaTumMK GyfeT B AaNbHeMleM paboTaTb.

« Ecnn KannbpoBka AnA nonHoro 6aka ocywwecTBAAeTCA MpY NOMOLM EMKOCTU C TOMIMBOM,
TO NEepeBepHUTE AaTuMK M BfielTe Hebosbwoe KonuyectBo TornnmBa (~ 10-20 mn) B ero
usMepuTenbHble TPYOKM 4epe3 ApeHakHble OTBEepCTUs, Hanpumep Mpy MOMOLWM LNpuUua,
nmbo ceepxy yepes TPpy6KU. 3aTemM yCTaHOBUTE AATUMK B 3aMNOSIHEHHYIO TOMIMBOM €MKOCTb ANiA
KannbpoBKM TakuM 06pa3om, YTOObl M3MepUuTenbHble TPYOKN OblIM MOMHOCTBIO MOrPY»KeHbl B
TOMNMUBO.

« Ecnm KaJ'IVI6pOBKa nosiHoro 6aka ocyllecTBnAeTCcA nyTem 3a/IMBKM TonMBa B U3MepUTENbHbIE
pr6KVI AaTyuKa, TO NepeBepHUTE AaTYUK U 3aKp017|Te OpPeHaXHble OTBEPCTUA. 3aTem 3aneunTe
TONNNBO B U3MePUTESNIbHbIE pr6KI/I AaTynKa A0 X NMNOJIHOIo 3anoJIHEHUA.

« Y6eguTech, UTo AaTUMK MOAKIIOUEH K MOBUIbHOMY MPUMIOKEHMIO 1 B MeHI0 «KoHbUrypaums»
BbibepuTe «MonHbin 6ak» (Puc.19).

. Joxautecb CTabunusauun YpOBHSA — MOABUTCA COOBLiEHME «YPOBEHb CTabUAN3MPOBaH»,
OKpaLLeHHbI B 3eneHblin useT (Puc.20).

» [lanee HaXmuTe KHOMKY [Ns YCTAaHOBKYM TEKYLUMX MOKa3aHMI B KauecTBe KanmbpoBOUYHbIX
ns nosiHoro 6aka — nokasaHusa 6yayT BCTaBMEHbI B CTPOKY CNpaBa OT KHOMKM. Bbl Takke MoxeTe
PY4HYt0 BBECTU B 3Ty CTPOKY [APYroe 3HaueHue.



Puc.19. Menio «KoHdurypaus» Puc.20. (rabunbHble noka3aHuA ypoBHA

« [1nA coxpaHeHWa U3MEHEHHbIX MAapaMeTPOB HAXXMUTE KHOMKY «3anuncaTb HaCTPOMKI».

« BepHutecb B MeHI0 «<HacTponkuy», Ncnonb3ya KHONKY «Ha3ag» 1 HaxmuTe «YCTaHOBKa pexnma
paboTbi» 1 BblbepuTe «PaboTtax.



MNepeaadya AaHHbIX

becnposogHoi patumk TKLS-Air ocywectsnaeT nepefayy AaHHbIX BHELWHeMy YCTPOWCTBY MO
kaHany Bluetooth. B kauecTBe BHelLHEro ycTpoicTBa, NPVHYMAIOLLEro AaHHbIE, MOXET BbICTyNaTb:

+ KoHTtponnepbl MoHuTopuHra 6optoBble ABTOIPAD-SX 1 ABTOPAD-GX. Mprem aaHHbIX oT OYT
TKLS-Air ocywectBnaetca Hanpamyto, no Bluetooth.

« KoHTponnepbl MoHUTOpUHra 6opToBblie ABTOIPAD, ocHalleHHble wnHoi RS-485. B sTom cnyyae
06MeH AaHHbIMU MEXAY AAaTYMKOM W KOHTPOSIEPOM OCYLLECTBAAETCA Yepe3 AOMONHUTENIbHOE
yctporicteo — lpuemnuk Bluetooth TK-Receiver-Air, o6ecneuvsaowmii npriem faHHbIX OT AaTumka
TKLS-Air no Bluetooth 1 nepefauy vnx BHelwHeMy YCTPOWNCTBY MO NPOBOAHOW WwiHe RS-485

+ CTOpOHHME YCTPONCTBA MOHUTOPUHIA, OCHALLEHHbIe UHTepdericom RS-485. ObMeH AaHHbIMU
mexay aatunkom TKLS-Air 1 ycTpoicCTBOM MOHUTOPVIHIa OCYLLECTBAAETCA Yepe3 AONONHNUTENIbHOe
yctporictso — llpuemuuk Bluetooth TK-Receiver-Air.

Brumanue! Komponnepol monumopurea 6opmoesie  Asmol PAQ-GSM/GSM-+/GSM-+Wifi/
WiFi, ocHawerHele unmepcbeticom Bluetooth, He noddepxusarom npuem danHsix om YT TKLS-Air
Hanpamyio no Bluetooth. C nepeyucnenHsiMU KOHMPOAAEpamu Heo6Xo0UMO UCNo/Ib308aMb
[TpuemHuk Bluetooth TK-Receiver-Air.



Koabl oLLnboK

B patumk ypoBHA TomAMBa BCTpOEHa Mpouegypa CaMOAMArHOCTUKK, KoTopas Mno3BonfAeT
06HapyKNTb OWNOKM 1 HEMCMPaBHOCTY B paboTe yCTpoCTBa.

B npouecce paboTbl AaTuvK nepepaeT BHeLHeMy YCTPOWCTBY no uHTepdelicy Bluetooth kop
0b6Hapy»KeHHO oLWnOKK.

Take owubKa NoABMTCA B AnCeTYepcKon nporpamme «ABTOMPA®» (B 3anmcax Temnepatypbl

naTunKka).
Kop own6ku XapaKkTtep HemcnpaBHOCTMN
-127 KOPOTKOE 3aMblKaHne N3MepUTENbHbIX TPYOOK
-126 HenCcnpaBHOCTb N3MePUTENbHBIX TPYOOK
-125 3HaueHMe BbIXOAMT 3a Npeferbl KanMbpoBKy AaTumnKa
-124 He paboTaeT akcenepomeTp
123 [aHHble HeBepHbIe NN He yaanoch pacwmdposaTtb AaHHble (PIN gaTumka HeBepHbIit). 3Ta
oLlmbKa NoABMTCA TONBKO B AMcrneTyepckomn nporpamme «ABTol PAD».

OnuncaHune Koga oWwn6KN

npOBECTVI ANArHOCTUKY AaTyMKa MOXHO TaKXe C MOMOLLbIO MO6UNBbHOTO npunoXxeHna USP Tool.
I'Ile NOAKNIYEHNN OaTyMKa K MO6VIJ'IbHOMy NPUIOKEHNIO Ha pa6oqu JKpaHe 0T06pa)KaETCﬂ
XapakKTep HENCNPaBHOCTA B C/ly4ae €€ BO3HNKHOBEHUA 1n CTaTyC «OWNBOK HeT».

Puc.21. Kop owumbkm



PeXxnm XxpaHeHuns

Pexxunm «XpaHeHne» ucnonb3yeTcAa ONA OTKMIOYEHUA AaTuMKa Ha Ce30HHOW TexHuKe C Lenblo
3KOHOMUW 3apaga 6aTapeun. B asTom pexxnme mogynb Bluetooth HeakTMBeH, M3MepeHUe 1 Nepefaya
[aHHbIX MOSTHOCTbIO OTCYTCTBYIOT.

BkntoueHre pexnma MoXeT 6biTb BbiNosiHeHa ¢ nomoubio NFC (U3 pexnma «Pabouniny) nnmn no
Bluetooth npn nomowm npunoxeHusa USP Tool (13 pexunma «KoHdurypaums»).

MNopsapok BKNOYEHNA pexnma:
«+ BxkntouunTe Bluetooth Ha MOGUSIBHOM yCTPOICTBE.

« 3anyctute npunoxeHue USP Tool. OTKpoeTcs OKHO nowvcka AaTtumKkoB. [laTurKku, HalfeHHble B
paaunyce genctaus Bluetooth, noaeaTca Ha sKkpaHe ycTpoiicTBa.

« Haxmwute KHOMKY E B BEPXHEM JIEBOM Yr/ly 3KpaHa.
« [anee BblbepuTte «AKTBaUMA faTUNKa.

+ MopgHecute NFC ckaHep MoburnbHOro ycTpoiicTea K Aatumky TKLS-Air.

Puc.22. HalipeHHble fatunku Puc.23. AkTMBaLMs AaTumka

- Mocne cuntbiBaHuas NFC MeTKM MoABMTCA MeHio Bbibopa pekuma patumka (Puc.24). Janee
BblGepuTE peXmM: «XpaHeHNe».

+ [NoBTOPHO NogHecUTe CKaHep K AaTunky. Pexkm «XpaHeHue» 6yaeT BKITIOUEH.
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Puc.24. BknioueHue pexuma «XpaHeHue»
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MnomMbrpoBka AaTymka

Ana nnomOMpoBKM Kopryca AaTuvka HeoOXOAMMO CHayana YCTaHOBWTb 3alUTHYIO KPbILWIKY
M3 KOMMNNeKTa, COBMECTMB OTBEPCTMA Ha KpbllKe C OTBEPCTUAMU B Kopryce faTuvka. [lanee,
ncnonb3ya nnactmkosyio nnomby ®ACT-330, nocnepoBaTeNibHO NMPOAETh ee BO BCe 4 OTBEPCTUA U
NponycTUTb Nof repMoBBOAOM Kabens, Kak NMokKasaHo Ha pucyHKe. [ocne 3Toro NNOTHO 3aTAHYTb
nnomo6y v yaanuTb N3NLLKK.

Puc.25. TinombupoBka Kopnyca AaTumka



XpaHeHune

LaTtunkn ypoBHs Tonnmea 6ecnposogHoro TKLS-Air pekomeHayeTca XpaHWUTb B 3aKPbITbIX CYXMX
MoMeLLeHNAX C eCcTeCTBEHHOW BeHTUnAumMeln, 6e3 NCKYCCTBEHHO pPerynnpyembix KIMMaTAYeCcKnx
yCNnoBUi.

XpaHeHne patumka TKLS-Air gonyckaeTca TONbKO B 3aBOACKOWN ynakoBKe Mpu TemnepaType OT
MUHYc 50 go nntoc 50 °C n oTHoCcMTeNbHON BRaxKHOCTK A0 98 % npwu nitoc 40 °C.

He ponyckaetca xpaHeHue aaTumka TKLS-Air B 0gHOM NomeLleHun ¢ BeleCcTBaMu, Bbi3blBaOLLMMM
KOPPO3MI0 MeTanna n/unm cogepallumm arpeccnBHble NPUMECH.

TpaHcnopTpoBaHue

TpaHCMOpTMpPOBaHME [aTUMKOB B YMAaKOBKE  OCYLIECTBAAETCA  KENe3HOAOPOXHbIM (B
OTarnIMBaeMbIX 3aKPbITbIX BaroHax), aBTOMOOUJIbHbIM, MOPCKUM 1 BO3[YLUHbIM (B OTaniMBaeMom
repmeTn3MpPOBaHHOM OTCEKE) TPAHCMOPTOM 6e3 OrpaHUYeHns PacCTOAHMWSA, CKOPOCTU, BbICOTDI
noseTa npu o6LLen NPOJOMKUTENIbHOCTY TPAHCMOPTUPOBAHUS He 6ornee 3 MecsiLeB 1 NPU YCII0BUN
3aWWTbl OT MPSIMOTrO BO3AENCTBMA CONIHEYHOW paavauuy, aTMOChEepHbIX OCAaAKOB, YAAPOB U
nageHunii. TpaHCMOPTUPOBaHME OCYLLECTBAETCS B COOTBETCTBMM C NpaBuiaMy NepeBO3KY Mpy30B,
JEeCTBYIOLMMI Ha KaXXAOM l)aHHOM BUZE TpaHCnopTa.

TpaHcnopTMpoBaHUe AOMKHO OCYLLECTBAATBCA ¢ CO6MI0ACHUEeM TPe6OBaHNii:

¢ Npun norpyske un pasrpyske He gonyckaeTca 6pocaTb 1 KaHTOBAaTb ALK,
* Npn nepeBo3Ke ALNKN JOJTXKHbI ObITb HAAEXHO 3aKpenneHbl oT I'IepeMeLLI,EHI/IVI.

¢ AaTYNKN NPUTPAHCNOPTUPOBAHUN UXPaAHEHUN OOXKHDbI 6bITb3aU.lI/IU.leHbI oT Bnarm,3arpﬂ3HeHV||7|,
BO3AGVICTBI/IF| arpeccnBHbIX cpea n KOPPO3NOHHO-AaKTUBHbBIX areHTOB;

+ HeobxogMMO MpedycMOTPeTb KpernneHve fAlWMKa C [aTYMKoM K Ky3oBy (mnatpopme)
TPaHCNOPTHOrO CPEACTBA C MOMOLLBIO KPeneXHOW apmaTypbl;

+ pesKue ycKopeHus B 1060M 13 HanpasieHnin He fOMKHbI NpeBblLWaTh 3HaveHnsa 10g.

TpaHcnopTHas Tapa C ynakoBaHHbIMM AaTuMKaMy JOMKHa OblTb onnombupoBaHa (onevaTtaHa).
Cnoco6 onnombupoBaHusa (oneuyaTbiBaHUA) [OMKEH WCKIOYaTb BO3MOXHOCTb AOCTyMa K
ynakoBaHHbIM ycTponcTBam 6e3 noepexaeHna nnombbl (neyatn).

Ytunnmsauma

Jatunkmn yposHa Tonnmea 6ecnposBogHble TKLS-Air He copep»<aT BpefiHbIX BELLECTB U KOMIMOHEHTOB,
NpeacTaBnAlLWKMX OMAcHOCTb A/1A 340POBbA JIOAEN U OKpyXalowen cpefbl B npouecce
3KCMyaTaLMm 1 NOoCsie ee OKOHYaHUA, a Takxke Npu yTUar3aumn.

[MnacTmacchl v LUBETHbIE MeTaIbl MOAexaT BTOpI/ILIHOIZ nepepa60TKe.



[MpnnoxeHre 1. OnrcaHvie NPOTOKO/1a
TK-Air

Mpotokon TK-Air ucnonb3yetca 6ecnpoBOAHbIMKU  JaTumMkamy npomssoactea OOO HIMO
«TexHOKoM» inA nepefayum AaHHbIX No KaHany Bluetooth:

+ [latumkamu ypoBHa Tonnvea 6ecnpoBogHbimm TKLS-Air;

» [atunkamu yrna HaknoHa TKAM-Air.

O6wasa nHpopmauns
[laTurkm OCyLLeCTBASIOT LUMPOKOBELLATENIbHYI0 Nepefayy AaHHbIX B BUAE PEKTaMHbIX NMaKeToB:
« TWN AaTyvka 1 MA JaTurka nepeparoTca B nakeTe ¢ Tunom 0x09;

+ [aHHble NepefatoTcsa B nakeTe ¢ Tunom 0x16, nepsoie aa 6arita — UUID, 0x0003;

Q®opmart naketa nepepaBaembiii YT TKLS-Air

1. Vima paTumka (ecnv 3aaaHo) HaumHaeTca C npeambyrnbl, NN MA He 3afjaHo NepedaéTcs TONbKO
npeambyna. Mpeambyna «t» o3HauaeT, uTo faHHble nepeaaHbl YT TKLS-Air.

Preamble Name
(1 6aitr) (1-7 6aitr)
«t» CharArray

2. laHHble nepepatotcs B nakeTe ¢ Tunom 0x16. JaHHble MoryT nepefiaBath B AByX dopmaTax: 00
01. ®opmar nepegaetcs B none Info.

OOPMAT 00 - YPOBEHD TON/IUBA:

Error
. Volume | Service
Serial | Level ADC Tank (I Info CRC
Ubat | * O] o | byt
Temper.
3 baiita 2 6aitta 1 baiit 2 6aitta 2 6aitta 1 6aiit 1 baiit 1 baiit 1 baiit
Onucanue noneii:
Serial - 3aBoACKON CepuiHbIN HOMep [faTumka, 6e3 nepBon eauHUUbL. [lManasoH:

12000000...12099999.
Level ADC — noka3aHunA ypoBHaA B oTyeTax AL.
U bat - HanpspkeHWe GaTapen aaTumka B MB (12 61T nocne 3HaYeHWA OWNOKM).

Temper. — nokasaHua Temnepatypsl, B °C.



Error — olwimnbKa (4 cTapmx 6uTa):
+ 0000 - HeT oWwKn6OK;

+ 0001 - KOPOTKOE 3aMblKaHMe N3MepUTENbHbIX TPYOOK;
+ 0010 - 06pbiB (gpebe3r) KOHTaKTa TPyHOK;

+ 0011 - NnepBUYHbIE NOKa3aHWA YPOBHSA BHe iMana3oHa KannbpoBKu.

Tank (I) — 0611 06bem HGaka 13 HACTPOEK JaTUMKa, B IMTPaXx.

Volume (%) - 06bem TonnmBea B 6ake B % OT ob6Llero oobema 6aka, 0.4 % Ha 6UT. Bblumcnaercs no
TapypoBOYHON Tabnuue, 3anncaHHoN B AaTunk. O6bem 6aka onpenenseTcs No TapupOBOYHON
Tabnuue.

Service byte — cny>e6HbIii 6anT.

Info — nHdopmaumoHHoe none:
« 6uThbI 1...0 — cTabunnsauma yposHsa: 00 — He cTabunmsnpoBsaH, 01 — ctabrunusnposax;

« 6uT 2 - WndpoBaHue faHHbIx No PIN-kogy aaturka. Mo ymonuaHuio wmdpoBaHve BKIOYEHO.
Ons nepegaun faHHbIX CTOPOHHEMY YCTPOMCTBY HEOOXOAMMO BbIKMIOUMTL WiidpoBaHme B
JaTuuke.

« 6utbl 4...3 — dopmat faHHbIX, 00 — ypoBeHb Tonnmea, 01 — akcenepomeTp;
« 6UTbI 7...5 — CYETUMK NAKETOB, HapaLUMBAETCA Ha 1 C KaXAbIM COOOLLEHNEM.

(RC — KOHTpPOMbHaA cymma Bcell cGopMMPOBAHHONM MOCBINKK, HaunHaa ¢ nonsa Cep. N2 (1-wire
anropuTMm, CTapT pacyéta c OxFF).

OOPMAT 01 — UHKJIUHOMETP:

Error
Serial | Roll | Pitch | Ubat | + Vert | peserved | ™€ | 1nfo | cRC
angle byte
Temper.
36aitta | 16aiiT | 16air 1 baiit 2 6Gaitta 1 6aiit 2 6aitta 1 baiit 1 baiit 1 baiit
Onucanue nonein:
Serial - 3aBoACKON CepUIHbI HOMep [JaTumka, 6e3 nepBol eAuMHWUUbL. [lManasoH:

12000000...12099999.

Roll — yron kpeHa, -90...4+ 90 rpagycos.

Pitch — yron taHraxa, -90...+ 90 rpagycos.

U bat - HanpspkeHWe GaTapen aaTumka B MB (12 61T nocne 3HaYeHWA OLWNGKM).
Temper. — nokasaHua Temnepatypsl, B °C.

Error — kop own6KM (4 cTaplumx 6uTa), He Nepenaetcsi B popmate 01.

Vert. angle — yron ot BeptukanbHom ocu, 0...180 rpagycos.



Service byte — cny>xe6Hbli1 GaiAT.

Info - nHPopMaLroHHOE none, ncnonb3yTca 6UThl 7...2:
« 6uT 2 - WndpposaHue gaHHbIX No PIN-Koay aatumka. Mo ymonuaHmio windposaHue BKIYEHO.
Ana nepepaun faHHbIX CTOPOHHEMY YCTPOWCTBY HEOOXOAMMO BbIKMOUNTL WKPPOBaHME B
faruvke.
+ 6uTbI 4...3 — popMmaT gaHHbIX, 00 — ypoBeHb Tonnmea, 01 — akcenepomeTp;
« 6uTbI 7...5 — CYETUMK NaKeTOB, HapalyMBaeTca Ha 1 C KaxabiM coobLieHnem.

(RC - KOHTpOnbHaA cymma Bcell chOpPMUPOBAHHONW MOCbUIKK, HauMHaa ¢ nona Serial (1wire
anropuTtm, cTapT pacuyéta c OxFF).



®opmar naketa nepepasaembiii latunkamu yrna HaknoHa TKAM-Air

1. Ima patumka (ecnv 3aiaHo) HaUMHAETCA € Npeambyrbl, eCNV UMA He 3aAaHO NepeaaéTcs TONbKO

npeambyna. Npeambyna «a» 03HayaeT, YTo AaHHble nepegaHbl JYH TKAM-Air.

Preamble Name
(1 6aiir) (1-7 6ait)
«@» CharArray

2. [laHHble NepepaloTca B nakeTe ¢ Tunom 0x16.

Vibration
Error .
Serial | Roll | Pitch | Ubat + Vert + Service | 1o | cRe
. angle | Reserved byte
emper. byte
36aitta | 16aiit | 16aiT 1 baiit 2 6aitta 1 6aiit 2 6aitta 1 baiit 1 baiit 1 baiit
Onucanue noneii:
Serial - 3aBOACKON CepUIHBbIN HOMep [JaTuMka, 6e3 nepBoN efuMHUUbL. [nanasoH:

12100000...12199999.

Roll - yron kpeHa, -90...+ 90 rpagycos.

Pitch — yron TaHraxa, -90...+ 90 rpagycos.

U bat — Hanps»keHue 6aTapen gatumka B MB (61Tbl 11...0 nocnie 3HaYeHNs owmnbKn).
Temper. — nokasaHna Temnepatypsl, B °C.

Error — Ko owmn6KM (4 cTapwmx 6uta), He NepepaeTca.

Vert. angle — yron ot BepTukanbHoi ocu, 0...180 rpagycos.

Bubpauma — ypoeHb BUbpauuy, 1 % Ha 6uT.

Service byte — cny»e6HbI GalT.

Info - nHPopMaLMoHHOE none:
« 6uthbl 1...0 — cocToAHME BUPTYanbHbIX Bbixogos 0 nnm 1: 0 — coctoaHue Bbixoga 1 (OK1), 1 -
cocTosHue Bbixoaa 2 (OK2);

« 6T 2 — WKppoBaHMe JaHHbIX Mo PIN-kogy gatumka. Mo ymonuaHuio wndpoBaHie BKUeHO.
[na nepepaun HaHHbIX CTOPOHHEMY YCTPOWCTBY HEOGXOAVMMO BbIKNOUUTL WNdpOoBaHMeE B
JaTuvke.

« 6uTbl 4...3 — 3ape3epBUPOBaHbI;
« 6UTBI 7...5 — CYUETUMK NAKETOB, HapalMBaeTCs Ha 1 C KaXKAbIM COOOLLeHMEM.

(RC - KOHTpOMNbHasA cymma BCell chOPMUPOBAHHONW MOCHUIKYM, HaurHas ¢ nons Serial (1wire
anropuTMm, CTapT pacyéta c OxFF).



OO0 HIMO «TexHOKom»
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