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YBeaomneHme 06 aBTOPCKMX NpaBax Ha
nporpamMmHoe obecrneyeHue

OnwucbiBaemble B HactosAwem PykosoactBe npogyktel OOO HIMNO «TexHoKom» MOryT cogepatb
nporpaMmmHoe obecneyeHune, xpaHsuieeca B NOYNPOBOLHMKOBOW MAMATM WM Ha APYrUX HOCUTENAX,
aBTOPCKMe npasa Ha Kotopoe npuHagnexat OO0 HIMO «TexHoKom» nnv CTOpOHHMM NPOU3BOAUTENAM.
3akoHopaTenbctBoM Poccunckon @egepauum n  Apyrux CTpaH rapaHTMPYOTCA onpegeneHHble
ncknountenobHble npaBa OO0 HIMO «TexHoKom» 1 CTOPOHHMX MPOM3BOAUTENEN HA MPOrPaMMHOE
obecneyeHune, ABnawweeca OOBEKTOM aBTOPCKUX MpaB, Hanpumep WCKIoYMTeNlbHble MpaBa Ha
pacnpocTpaHeHne unm BOCNpou3BeaeHne Takux nporpaMmm.

CooTBETCTBEHHO, N3MEHEHME, BCKPbITE TEXHONOII, PacnpoCcTpaHeHne unm BocnpounsseaeHue nioboro
nporpaMmmHoro obecneyeHus, copepkauweroca B npogyktax OO0 HIMO «TexHoKom», 3anpelyeHo B
CTerneHu, onpeaeneHHom 3akoHo4aTeIbCTBOM.

Kpome Toro, nprobpeteHune npogykros OOO HIO «TexHoKom» He nogpasymeBaeT npeaocTaBfieHue
(NPAMO, KOCBEHHO MK NHbBIM 06Pa3oM) KaKnx Obl TO HU ObINO NIMLEH3UA MO OTHOLIEHWUIO K aBTOPCKUM
npaBam, NaTeHTam 1 3aaBKam Ha nateHTbl OO0 HIMO «TexHoKom» nnu nto6oro CTOpoHHEro Npon3BoauTens,
33 UCKNIoYEeHNEM OObIYHOMN, HEUCKNIUUTENTbHOM 6eCnNaTHOM NMNLEH3UM HA UCMOJTb30BAHNE, BO3HUKAIOLLIE
BCNeACTBME AeNCTBMA 3aKOHOAaTeNbCTBa NPY NpoJake NpoaykKra.

MHPOopMauma o 6e3onacHoM akCrayaTaunm
N yCTaHoBKe

B 3TOoM pa3pene copepmtca BaxkHaa nHGopmauma ob sdpdexkTrBHOM 1 6e3onacHom skcnnyaTaumu. lMepep
yCTaHOBKOW 1 UICNONb30BaHMeM JaTunka yria HaknoHa TKAM-Air npounTtaiite npnBogumyto nHGopmavmio.
+ Kakcnnyatayumm He ONYCKalOTCA YCTPOWCTBA C HapyLIeHneM LiefIoOCTHOCTU Kopnyca.

+ DKCNNyaTaUNOHHbIE XapaKTepPUCTUKM  [OMXHbl  COOTBETCTBOBATb  YCNOBUAM, YCTAaHOBMEHHbIM

npounssoamMTeneMHaaHHOEyCTPONCTBO.BNpOTUBHOM C/lyUYae npov3BoaMTENIb HE HECETOTBETCTBEHHOCTD
33 COXPAHHOCTb YCTPOMCTBA 1 KauyecTBO ero paboTbl.



BBegeHune

HactoAwee PykoBOACTBO MO 3KCruyaTauuy pacrnpoCcTpaHAeTCA Ha faTtyuuKk yrna HaknoHa TKAM-Air
(nanee yctponctso, fatumk) npoussoactea OO0 HINO «TexHoKom» 1 onpegensaet nopaaoK yCTaHOBKM U
NOAKIIOUYEHNA, @ TaKXKe COAEPKUT onucaHne GYHKLNOHNPOBaHWA YCTPONCTBA M YNPaBeHNA UM.
PykoBoacTBO NpegHa3HauyeHo AnA CneunanmcToB, 03HAKOMITEHHbIX C MPaBUIaMM BbINOHEHNA PEMOHTHbIX
N MOHTaXHbIX PaboT Ha aBTOTPAHCMNOPTe, U BRagerwmx NPodecCUoHaNbHbIMN 3HAHUAMK B 06NacTy
3NEKTPOHHOIO 1 3NIEKTPUYECKOro 060pyA0oBaHMA Pa3INYHbIX TPAHCMOPTHBIX CPEACTB.

na obecneyeHna NpaBUIbHOTO GYHKLMOHNPOBAHUSA, yCTAHOBKA M HAacTpoKa aatymka TKAM-Air ponxHa
OCYLLEeCTBAATLCA KBaNUPULMPOBAHHBIMM CriELANMCTaMu.

Brumarnue! Bce cgedeHus 0 yHKYUAX, PyHKYUOHATbHBIX BO3MOXHOCMAX U OpyuX cneyuduKayusx
damyukos y2na Haknoxa TKAM-Air, a makxe ceederus, codepxaujueca 8 HacmoAwem Pykogodcmee,
0CHOBAHbI HA NOC/IEOHel UHGOPMAayUL U CYUMarmca 00CMoBepHbIMU Ha MOMeHM nyOauKayuu.

000 HIO «TexHoKom» coxpaHaem 3a co6oli npago 8HOCUMb U3MEHeHUA 8 MU C(Be0eHUA U
cneyuukayuu 6e3 npedsapumenbHo20 y8edoMIeHUA Ul 0643amesbCmaa.

UCTOPUA USMEHEHUI

B Tabnuue HMXKe NprMBOANTCA CMMCOK N3MEHEHUI B KaXK,0M BepCUn aHHOro PykoBoacTBa Nonb3oBaTens.

Bepcua

OnuncaHne nsmeHeHUN Jara

1.0

lNepBas BepcrAa QOKYMeHTa 11/2022




OCHOBHbIe CBeJeHUA

Jatumk yrna HaknoHa TKAM-Air (TechnoKom Angle Meter) — 3TO 3NE€KTPOHHbIN U3MepUTENb-
npeobpasoBaTesnb, NpefHa3HaYEHHbIN AN1A U3MEPEHNA YTI1a HAKNTOHA MEXaHN3Ma, Ha KOTOPOM YCTaHOBJIEH,
B BEPTUKANIbHOW MJIOCKOCTK, Npeobpa3oBaHUA MOMYUYEHHbIX AaHHbIX B LMPPOBOM BUA U Nepegadn nx
yCTpONCTBY cOOpa AaHHbIX.

[ononHutenbHO, BMecTe C U3mMepeHnem yrna HaknoHa, Aatumk TKAM-Air moxkeT ocyLLecTBAATb U3MepeHne
TemnepaTypbl 1 YPOBHA BUOpaLnn.

HaHHble nepepatoTca B unppoBom Buge no becnposogHomy KaHany Bluetooth.



TexHn4yeckme xapakTepucTrKm

HanmeHoBaHme napameTpa

3HaueHMne

q’yHKI.II/IOHaHbeIe XapaKTepucTukun

BbixogHom nHTepdeiic

Bluetooth 5.0

MpoTokon BbixogHOro NHTepdenca TK-Air
NHTepdelicbl ona KoHoUryprupoBaHua JaTumka NFC / Bluetooth
BcTpoeHHbIN akcenepoMeTp / MHKIIMHOMETP Ectb
Hatumk Temnepatypbl Ectb
MapameTpbl u3mepenui

IOnanasoH wn3MepeHWin Yyraa HaK/AOHa OT TFOPU3OHTaNIbHOM 0...180
NAOCKOCTH, Fpag.

[rana3oH nsamepeHnin yrna KpeHa, rpag. -90...90
[nana3oH nsamepeHni yrna TaHrax<a, rpag. -90...90
MNorpelwHocTb n3mepeHnsa yrna, % +1
[rana3oH nsamepeHna temnepatypsl, °C -40...+85
MorpelwHocTb n3mepeHna Temnepatypsbl, °C +1
N3mepeHue ypoBHsa Bnbpaumm, % 0...999

Liupposbie BbIxoAbI

Twn BbIXOOOB

BupTyanbHble

KonnuectBo Un$pOoBbIX BLIXOAOB, LT

2

Pexxmmbl paboTbl

lnctepesuc 1, ncrepesnc 2,0tean, KosLw,
Bubpauusa, Temnepatypa

3Kcnnyarauuouuble XapaKTepucTukKu

MCTOYHUK NnTaHmA

Li-SOCL2, 3,6 B, 2700 mA*y

TemnepaTypHbIn AranasoH, °C -40...+85
ﬂg;zt);zsszcmm B 30HE NPAMOWN BUANMOCTI NPW OTCYTCTBUN He MeHee 10

CreneHb 3alWuUTbl KOpryca OT NPOHUKHOBEHNA NbIW Y Baru IP69

TvinoBble ANVHbI U3MEPUTENBHOW YacTU, MM 750/ 1000/ 1500 /2000 /2500 /3000
labapunTHble pa3mepbl He 6onee, MM 70x70x 23

Tvn KpenneHua SAE 5

Cpok cnyx6bl, net 5

lapaHTnA, net 5




KomMnaekT noctaBKu

Ne | HammeHoBaHue Kon-Bo

1 | DaTtumk yrna HaknoHa 6ecnposogHoii TKAM-Air 1wt

2 | KpbiwkKa 3awmTHaA gatumka 1wt

3 | KoMnnekT MOHTaXHbI' 1 KOMNNeKT
4 | Macnopt 1 Wt

B KOMNNEKT MOHTaXHblii BXOAAT:

« Camope3 ¢ waiiboii u ynnoTHUTEAbHOI NpoknaaKkoi M5 — 5 wr.

- [Inomba nnactukoBasa — 1 wr.

Puc.1. Komnnekr nocraBku.




CocTaBHble YacTu AdTUUNKA

1.Kpbiwka 3awutHana

2.0TBepcTne Ana NNOMO6MPOBKM Ha KpbiLiKe (4 wT.)
3.MapKupoBKa aaTumka’

4.KpenexHoe orBepcTue (5 wr.)

5.3arnywka otceka ana 6arapen.

6.0TBepcTHe AnA nnom6upoBKM Ha Kopnyce (4 wrT.)

Puc.2. CoctaBHbIe YacTH YCTPOICTBA.

! MapkmpoBKa HaHeceHa Ha [IBYX 3TUKETKaX, KOTOPblE CofiepXaT TOBAPHbIIi 3HaK 1 AaHHbIe 3aB0Ofa-13r0TOBUTENA, HaUMEHOBaHIe, 3aBOACKOI CePUIHbIA HOMepP
1 Aaty BbinyCKa U3Aennan 0603HaueHue NONAPHOCTU 6aTapeM.



OnucaHve paboThl

+ Bo Bcex pexumax gatumk ocyLlecTBasaeT M3MepeHme yria HaknoHa (a) OTHOCUTENIbHO FOPU30HTaNIbHOM
NNOCKOCTN, 0603HaYatoLLEN HYNIEBOW Yros, KpOMe PeXMMOB «TaHrax» 1 «<KpeH». HauanbHoe nonoxeHue
faTyMka MpU yCTaHOBKE MOXeT ObiTb MPOM3BOJIbHbIM, YTO MO3BOMIAET YCTAHOBUTb €ro Ha Nobon
noaxogailen ninockoctn. Hanpumep, Ha Puc.3, (A) gatunk ycTaHOBfIEH Ha FOPU30OHTaNbHOM MOLWAAKe,
Ha Puc.3, (B) - Ha 60koBOI Nnowagke.

+ YcTaHOBKa YpOBHS HynA (NpuBs3Ka K MOCKOCTU rOpU30HTa) NpounssoanTca B nporpamme USP Tool
nocne yCTaHOBKM aTuMKa Ha UCNOMHUTENbHbBIN MEXaHN3M.

i i

Hynesoli y2on,/ Hynesoli yeon,/

A B

Puc.3. llpumep ycraHOBKM faTumKa yrna.

« Vi3amepeHue yrna ocywectenaetca ot 0° go 180° (cm. Puc.4). AHanornyHble yribl HaknoHa 6yayT npu
BpaLLEeHMM pblyara H/Xe OCY BpaLleHus.

30°
150°

ar = 0

Puc.4. inanazox U3MepeHus yrna Ha Bpaiiaiowiemcs pblyare.

+ B pexumax «TaHrax» n «KpeH» gaTumk n3mMepseT Yyroa OTKNOHEHNA OTHOCUTENIbHO MPOAONbHOIO 1
rMonepeyYyHoro oceln AaTunka, COOTBETCTBEHHO. MI3mepeHMe yrnoB B 3TUX PEXMMOB OCYLLeCTBNAETCA OT
+90° po -90°.

« B patumke npenycMoTpeHbl fiBa BMPTYalbHbIX BbIXOAA, COCTOAHUE KOTOPbIX NepefaeTca BHELIHEMY
ycTponcty no Bluetooth.

+ [pegycmoTpeHbl cnepyiowme pexnmbl Bbixogos: BHe amanasoHa, Micrepesuc 1, Mcrepesnc 2,
KoBw, OTBan, Bubpauusa, Temnepatypa, KpeH n TaHrax. [logpobHee 0 HUX cmOTpuTe B pasgesne
«KoHpurypurpoBaHue».



Hauvano pabortsbl

B maHHOM pa3fene paccMOTpeH MOopAAOK aKTUBaUMW M MOArOTOBKMU K paboTe gaTumka yrna HakjoHa
TKAM-Air.

Mopagok nepBoro 3anycka 1 yCTaHOBKM:

« AKTUBALMA AaTuMKa — 3TO NpoLefypa NepBOro 3anycka AaTyrka, KoTopas BKoYaeT B ceba OTKoUeHne
3aBOACKOro pexnma «[leakTMBMPOBaH» 1 3MEHEHME NapPOSiA C 3aBOACKOIo Ha NOJb30BaTENbCKUN.

« KoHourypurpoBaHue gatumnka npv nomowym nporpammbl USP Tool.

+ YcTaHOBKa AaTyriKa Ha CNONTHUTENbHbIA MEXaHN3M.

« YCTaHOBKa YpOBHA Hynsi Npu nomowm nporpammbl USP Tool ans Bcex pexnMoB, KpOMe peXxKMmoB
«KpeH» 1 «TaHrax».

« MpoBepkKa paboTocnocobHOCTN cncTeMbI MPK NoMoLwm nporpammel USP Tool.

Brumanue! [leped Hayanom MOHMAXHbIX pabom, Mecmo U ¢noco6 ycmaHosku 0amyuka yana
HAKJIOHA HA UCNOSIHUME/IbHOM MeXaHU3Me 00/KHbI BbiMb (021aC08aHbI C 0MBEMCMBEHHbIM ULOM
0 CmopoHsl 3akazyukd. MoHmax 0omxeH 0cywecmenameca 8 Coomeemcmeuu ¢ npasunamu
8bINOSHEHUSA MOHMAXHbIX PAGOMbI HA KOHKPeMHOU mexHuke. [115 yCmaHo8Ku U MOHMAXa 0amyuKka
He Qonyckaemca HApywame YenoCmHOCMb KOHCMPYKYUL  UCNOHUMENbHBIX MeXaHU3MO8 U
nospexoame Cu08bie IUHUU.

AKTnBauna
Hatumk yrna HaknoHa TKAM-Air noctaBnaetca B pexume «[leakTuBnpoBaH». B 3ToM pexunm yctaHoBneH
3aBOJCKOW Naposib testtest u MakCManbHO CHUXeHO aHepronoTpebeHne gaTurka.

Mepen yCTaHOBKOM [JaTuMKa Ha OOBEKT MOHUTOPMHra HeOoOXOAMMO MEPEBECTU €r0 B PEXMM
«KoHMrypauus», BbINOMHUTL HACTPOWIKY, AaJiee BKIOUMTb pexnm «PaboTay.

[aTumK ocHaleH paguomogaynem, nogaepxumsatowm texHonormo NFC.

AKTVBaLVA faTymMKa BbINOHAETCA NOCPeACcTBOM MOOUSIBHOIO YCTPONCTBa, ocHawweHHoro NFC ckaHepowm,
B MO6UnbHOM npunoxeHunn USP Tool.

Mpumeyatue. [leped akmusayueli y6edumecs, ymo axkmyaneHas eepcusi npunoxenus USP Tool
YCMAHo8/1eHa HA 8auiem Mo6UIbLHOM ycmpoticmee.
(kayamo npunoxeHue 8v1 Moxeme u3 Mazasuros AppStore, Google Play u HUAWEI AppGallery.

Mopapok akTuBauum:

+ BkntounTe Bluetooth Ha MobnnbHOM ycTpoicTBe.

« 3anyctute npunoxeHve USP Tool. OTKpoeTca OKHO mowvcka AaTtumkoB. Ecnv B pagnyce pencteuA
Bluetooth ecTb paHee akTMBMpPOBaHHbIE AAaTUMKM, HaxoAALMeCA B pexume «PaboTa» unu «<KoHdurypaumsay,
OHM NOABATCA Ha 3KpaHe ycTponcTea (Puc.5).

+ Haxkmute kHoNKy [VIEME B BepXHEM NEeBOM Yy SKpaHa Unn CABMHbBbTE SKpaH Brpaso.
« [lanee Bblbepute «AKTMBaLMA AaTumKa» (Pnc.6).



Puc.5. HaiigeHHble paTumku. Puc.6. AKTMBaUMA faTumKa.



+ NopHecute NFC ckaHep MOOUBHOTO YCTPOMCTBA K BEpXHe YacTh fatymka TKAM-Air, KOTOpPbI HY»HO
aKTMBMpoOBaThb (Puc.7).

« MNocne cuntbiBaHna NFC MeTKM NpunoxkeHne NpeanoXmnT yCTaHOBMTb HOBbI NAaposib BMECTO 3aBOACKOTO
(Punc.8). BBegunte HOBbIN Naponb n HaxmuTe «OK». Maponb gomkeH cogepxatb POBHO 8 cnmBonos -
undp ot 0 o 9 n 6yks natnHckoro andasuta (3ATTTABHbBIX 1 cTpouHbix). B KauecTBe napons He MOXeT
ObITb 3a4aH CEPUIHbBIA HOMEpP AATYMKa U 3aBOACKOM Naporb testtest.

Puc.7. AktuBauusa NFC. Puc.8. 3anpoc cmeHbl 3aBOACKOro Napons.

« Nocne yctaHOBKM HOBOro Napons fatunk byaet nepeseaeH B pexunm «KoHdurypauma». Takxke gatumk
NosiBUTCA Ha 3KpaHe npunoxeHus USP Tool, B cnnucke nogKNtoUeHHbIX.

+ Tenepb Bbl MOXeTe NepenTn K KOHGUIryprpoBaHUIO AaTUMKa.



KoHurypmposaHue

InA n3meHeHWA napameTpoB PaboTbl AaTuMKa Heobxoarmo npuv nomoLm nporpammbl USP Tool nepeBectn
patunk TKAM-Air B pexxum «KoHburypaums».

+ MNpun nepBom NogKNUEHNM AaTuMKa K NMPUSIOXKEHUNIO, MOC/Ie akTUBALMM 1 CMeHbl 3aBOACKOro naposs
AaTUnK OyeT nepeBefeH B pexum «KoHdrrypaumus» n ocTaHeTcAa NOAKIIIOUEHHBIM K MPUSTOXKEHNIO.

« [InAa n3meHeHnA napameTpoB paboTbl AaTumKa, HaxoadALWeroca B pexunme «Pabota», nepesegeTe ero B
pexum «KoHourypauusy. [ina storo otkponte npunoxeHne USP Tool n nepengute B meHo «AKTUBaLMA»
patuvka. lanee nogHecnte NFC ckaHep MOOGUNBbHOMO YCTPOMCTBA K AaTUMKY 1 B NPUSIOXKEHM BbibepuTe

pexum «KoHourypaumsa» (Puc.9). Ha pabouem sKkpaHe NpunoXeHWA MOABATCA MOKasaHMA AaTumka
(Prc.10).

Puc.9. Bbi6op pexuma. Puc.10. Pabouwii 3kpaH.



Mopapok KoHUrypupoBaHusa:

Ha pabouem skpaHe (Puc.10) HaxxmuTe «HacTporkuy, ganee «KoHdpurypaums» (Puc.11). OTKkpoeTca sKpaH
C HacTporKamun gatumka (Punc.12).
+ HaXXmuTe Ha Hy>KHYI0 CTPOKY 11 yCTaHOBKW HOBOTO 3HaueHuA. I3meHUTe Bce HEOOXOAMbIE HACTPOWKN.

« [lanee HaXXMuUTe KHOMKY «3anucaTb HAaCTPOVKM» Ha SKPaHe AN 3arpy3Ku HOBbIX HACTPOEK B AATUVIK.

Puc.11. TnaBHoe meHio. Puc.12. Hactpoitku gatumka.

« Mocne 3aBepLieHUs npoueaypbl HACTPONKIN HaXKMUTE «YCTaHOBKa peXkuma paboTbl» (Puc.13) B MeHto
«HacTpoiika». 3aTem BbibepuTe pexxmm «PaboTta» n HaxmuTe «3anucaTb HaCTPOnKny (Puc.14).

« Ecnn He BKnoyatb pexnm «PaboTta» NMpUHYAUTENbHO, TO yepe3 1 MUHYTY nocsie NoTepu CBA3N C
npunoxeHrem USP Tool gaTumk aBTOMaTMyecKu neperpeT u3 pexmnma «KoHdurypaumsa» B pexum
«PaboTa».



Puc.13. YctaHoBKa pexxuma pa6otbl. Puc.14. Boi6op pexxuma «Pabota».



O6wwme HaCTPOMKN
Wpentndukarop

Mpn noucke patumkoB TKAM-Air, gocTynHbiXx B paguyce aencteusa curHana Bluetooth, mcnonb3ya
MobunbHble npunoxeHna USP Tool n TKLS Monitor, ngeHTdMKaumnsa Hy>KHOro AaTumka MOXKET ObiTb
Npo6aemMaTNYHON, T.K. YHUKaNbHbIA CEPUNHDBIA HOMEP AaTuMKa CKPbIT NoA 3aWUTHONW, NIOMOVPOBaHHOM
KpbIWKOW. B 3TOM cnyyae pekomeHAyeTCA UCMNONb30BaTb afibTepHaTuBHbIN aeHTudukatop (Puc.15),
HanpumMep, roc. Homep TPAHCMOPTHOrO CPeAcTBa, Ha KOTOPOM YCTaHOBMEH AaTuuvk. MpeHTudumkatop
MOXET Ccofep»kaTb 40 7 CUMBOJIOB: OYKB PYCCKOrO U aHIMMIACKOro andasutos, Lmdp ot 0 fo 9 n npoben.

Ecnun Takoi npgeHTMdurKaTop 3afaH, TO B MOOUNBHOM MPUSIOKEHNM KPOME CEPUNHOrO Homepa Gyaert
0oTOOpaXKaTbCA 3afaHHbIN naeHTUdMKATOP AaTumKa.

{ Haszap, UpeHTUdUKaTop

testtes

WaeHTUdUKaTOP fONXKeEH copepxartb He Gonee 7
cMMBONOB - ungp ot 0 Ao 9 1 Gyke natuHckoro andaeuta

Puc.15. 06wwme HacTpoiku. Puc.16. Hactpoiikn upeHTudukatopa paTumka.



HacTpoikn Bbixogos
B patumke npepycMOTpeHbl fBa BMPTYallbHbIX BbIXOAA, COCTOAHME KOTOPbIX MepeAaeTcA BHELUHeMy
ycTpoincTtsy no Bluetooth.

MNpegycmoTpeHbl cnegytowmne pexnmbl Bbixoqos: BHe guana3oHa, Mmcrepesuc 1, lmcrepesuc 2, Kosw,
OtBan, Bubpauuns, Temnepartypa, KpeH n TaHrax.

Puc.17. Hactpoiiku BbIxof0B. Puc.18. Pexxumbl paboTbl BbIXOA0B.

Bxe anana3oHa

ﬂ'aHHbIVI peXxnm npeaHasHadyeH 4ji9 MOHUTOPUHIA npeBbilleHnA OOoNYyCTUMbIX 3HaUYEeHUN yrna HakJ/1IOHa
MeXaHN3MOM, Ha KOTOPOM YCTaHOBJ1EH OATUUK. B saTom pexnme Kak TOJIbKO 3HaYeHne yrna npesblillaeT
BerHI/IVI nopor nnn CTaHOBUTCA MeHblLUE HUXHETO NOpOora, BbIXo4 AaTYMKa YCTaHAaBNMBAETCA B aKTMBHOE
cocToAHNme.

Mo ymonuyaHumio aKTUBHbIM COCTOAHMEM CUYMTAETCA YpoOBeHb Nornyeckom 1 (ypoBeHb BbIXOOAHOMO
HanpsaXeHns).

Mncrepesuc

B paHHOM pexrme Bbixoh AaTYMKA HAXOAWUTCSA B aKTMBHbBIM COCTOAHWMW, €C/IN Yrofl HAKJIOHA NpPeBbICUI
HVXHWI Nopor. AKTUBHOE COCTOAHME COXPAHAETCA A0 TeX NOP, MOKa Yros HAK/IOHa He NPEBbICUT BEPXHUIA
MOpOr, a 3aTeM 06pPaTHO HE YMEHbLUMWTCA HMXKe BepXHero nopora (Puc.19), T.e. akTMBHOE COCTOAHME BbiXoAa
COXPaHSAETCs B TeUeHue CneayroLero LUMKIa U3MeHeHUs yrna HakoHa: yron 60o5blie HUXHEero nopora —>
yron 6onbLUe BEpXHEro Nopora —> yron MeHblue BepxHero nopora (Puc.20).



Ecnu Yyron HakJioHa npeBbICUN HVPKHUI nopor, 3ateM yMeHbLUNNCA O6paTHO 40 YPOBHA MEHbLUE HNXKHETO
nopora, He nepecekad Npum 3TOM BerHI/IIZ Nnopor, TO BbIXO4 AaT4MNKa B 3TOM CJ1ydae He 6WI|,€T nepexknyeH
B HEAKTNBHOE COCTOAHNE.

MepekKntoyueHne BbIXoAa N3 HEAKTUBHOIO COCTOAHMA B aKTUBHOE OyAeT NpOon3BefieHO TObKO B TOM Cllyyae,
€CJIM 3HaYEHUe Yrra HaKoHa NePeceKno B 06paTHYI0 CTOPOHY CriepBa BEPXHUIA MOPOT, 3aTEM HVUXHUNA 1
CHOBA MPEBbICUIIO HUXKHWIA NMOPOT.

Ecnu yron HakJioHa CTajl MeHbLUE BEepPXHero nopora (BbIXOA BbIK/IOUYEH), 3aTEM CHOBA npesbicnN BerHI/II‘/'I
Nnopor, He nepeceKaA Npu 3TOM HUXKHIOK rpaHNUY Anana3oHa, TO NepekKntyYeHne Bbixoda N3 HEAaKTUBHOIO
COCTOAHNA B aKTUBHOE HEe 6yneT BbIMOJIHEHO.

Pexxnm «fuctepesnc 1» MOXeT NCMOMb30BaTbCA ANA NOACYETA KONIMYECTBA ABMXKEHWI NCMONTHUTENBHOTO
MeXaHW3Ma BBEPX UM HA0OOPOT BHK3, HaNpuUMep, Ans NoACYeTa KOIMYeCTBa MyCOPHbIX KOHTENHEPOB,
BbIFPY>KEHHbIX B MycOpPOoBO3. [1py TakoM anropmtme paboTbl peXkrMma, NPy TPACKE KOHTEMHEPOB BbIXOS He
OyneT N3MeHATb TEKyLLEee COCTOAHNE.
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Puc.19. finarpammbl pa6oTbi BbIX0A0B B pexxumax lcrepesuc 1 lucrepesuc 2.



Tucrepesuc2

B paHHOM pexumme Bbixoh GYHKUMOHUPYET aHanorMyHo pexumy «fmctepesunc 1». Paznnyaiotca Luknbl
BK/IIOYEHHOTO 1 BbIK/TIOYEHHOTO COCTOAHWIA BbIxOAa. B JaHHOM pexunme Bbixod AaTuMka HaxXOAUTCA B
aKTUBHbIM COCTOAHUN, €CTIM MOKa3aHWA YIa HUXKe BEPXHEro nopora.

AKTVBHOE COCTOSIHME BbIXO[A COXPAHAETCA A0 TeX MOp, MOKa Yrosl HakNoHa He CTaHET MEHbLLE HUXKHEro
nopora (Pnc.19), T.e. akTMBHOE COCTOAHME BbIXOa COXPAHAETCA B TeUeHe CieflytoLero Lnka M3meHeHus
yrna HakoHa: yron 6osblie BepXHel rpaHuLbl —> Yrofl MeHbLUE BEPXHEWN FPaHuLbl —> Yroa MeHblue
HWKHen rpaHuupbl (Pruc.20).

Ecnnyron HaknoHa ctan 60sblue H/XKHEN FPaHULbl, 3aTEM YMEHbLLWACA [0 3HAYEHMA MEHbLUE YEM HUXKHUIA
Mopor, He NepeceKasn Npw 3TOM BePXHE FPpaHuLibl, TO NepeKtoYeHre BbIX04a 13 HEaKTUBHOMO COCTOAHNA
B aKTMBHOE He OyaeT BbINOSIHEHO.

I'IepeKmoqume BbiXOOa N3 HEAKTUBHOIO COCTOAHUA B aKTUBHOE 6y,u,eT nponseeneHo TONIbKO B TOM Clly4ae,
€CJIM 3Ha4YEHUE Yyra HaKJIOHa nepecekno crnepBa HVXKHNI MopoOr, a 3aTeéM TOJIbKO BerHI/IM.

Ecnn YroJ1 HaK/MOHa CTajl H/XKe YeM BerHI/IIh nopor, 3ateM CHOBa NPEBbICUJT 3TOT MNOPOT, HE Nepecekan npn
3TOM HUXHIOK rpaHuLly, TO COCTOAHME BblXOOa HE 6WJ,ET N3MeHEHO.

Pexxum «luctepesnc 2» MOXET TaKKe WCNOoNb30BaTbCA [ANA MoAcYeTa KOMMYECTBA ABUKEHUN
NCNONHUTENBHOIO MeXaHN3Ma BBEPX NI HAOOOPOT BHU3.
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ncrepesmc 1 nctepesnc 2
Puc.20. Mopapok nepeknioyeHus BbIXOAOB B pexkumax lmucrepesuc 1u ucrepesnc 2.

KoBuwwu

B aHHOM peXrMe BbIXof B aKTUBHOM COCTOAHMK, NOKa 3HAUYEHVE yria HaK/IoHa ABNSETCA NepeMeHHbIM.
Ecnuv B TeueHue 3agaHHoON 3aaepPXKKK — Ty, TEKYLLIEE 3HAUEHME YTTIa HE MEHSIETCSA, TO BbIXOA NEePEeKSIoUaeTcs
B HeaKTMBHOe cocTosHue (Puc.21). MNepeknioyeHne BbIXo4a U3 HEAKTUBHONO COCTOAHMA B aKTUBHOE
NPon3onaeT B TOM CJlyUae, eC/N B TeUeHNe BpeMeHy 3aaePXKKN — Ty, MPOUCXOANT NOCTOSSIHHOE U3MEHEHNE
yr/la HaKJIoHa — NMoKa3aHMA MEHSIOTCA Yallle, YeM 3aflaHHaA 3afepPXKa.

N3meHeHMeM yrna cuntaeTca Noboe OTKIOHEHNE Yria HaKNOHa OT YyCpeAHEHHOIO 3HaYEHUS Ha BEINYMHY
6onbLie, yeM 3agaHHbIN MNopor (B rpagycax). MNpu 3TOM OTKNOHEHWE yrna MOXKEeT NPOUCXOAUTb B l060M
HanpaBneHWX, Hanpumep, Npu nopore 25 rpagycoB M3meHeHMem OyfeT CUMTaTbCA OTKJIOHEHME Ha
3HauyeHue 6onblue, yem +25 rpagycoB U MeHbLUe, YeM -25 rpafycoB. YcpefHeHne NoKa3aHuin faTumnka
OCYLLeCTBNAETCA Ha HEKOTOPOM MHTepBase, NPoONopLUMOHaNbHOM Ty,

JlaHHbIN PeXKMM B OCHOBHOM NpeAHa3HayeH ana KoHTpona paboTbl KoBLa. Bo Bpema NpocToa TeXHUKM,
He3aBMCMMO OT MOMNOXKEHUA KOBLUA (MOAHAT UM ONyLLEH) BbIXOA OyAeT BbIK/IOYEH, U BKIOYEH BO BPeMs
paboTbl.
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Puc.21. iuarpammbi paboTbl BbIX0A0B B pexume KosLu.

B aHHOM peXxume BbIXOf YCTaHAB/IMBAETCA B aKTUBHOE COCTOSIHME, €C/IN TEKYLUMI Yrof HAKMOHA HUXKe
nopora fosblue, YeM 3aflaHHas 3afepKKa. Ecnm yron HaknoHa 6bin 6osblue Nopora Josblue, YeM 3afaHHasn
3a[iepKKa, TO MPON30MAET NepeKsloyeHe BbIXOAa B HEAKTUBHOE cocTosAHMe (Puc.22).

BeBefeHve 3agepkn nepeknioveHna No3BonseT NCKUNTb KPaTKOBPEMEHHbIe 1 CllyYalHble NOJHATMA
OTBana, Hanpumep, Npu obbesge NPenATCTBUA Ha gopore. AKTYBHOE COCTOAHME BbIXOAA onpenenaerca
HaCTPONKaMU peXknuma 1 MOXeT ObITb YPOBHEM KaK nornyeckon 1, Tak u 0.
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Puc.22. lnarpammbl pa6oTbl BbiXoA0B B pexxume OTBan.




Bubpauua

B naHHOM pexnme BbluMCNAETCA MTHOBEHHOE OTKIIOHEHVIE MOAY/IA YCKOPEHUN MO TPEM OCAM OTHOCUTESTbHO
yCpeAHEHHOI0 3HaUeHWA yCKopeHus, B %. Kak TOSIbKO ypoBeHb BUOpaLv (MOAY b YCKOPEHNA) MpeBbILLAeT
3aJaHHbIN NMOPOT, TO BbIXOJ AATUMKA NEPEKITIOYAETCA B aKTUBHOE cocTosHME (6e3 3aaep»kKu). ObpaTHoe
nepekioUYeHne BbIXoAa NPONCXOAUT B TOM C/lyyae, eC/IN YPOBeHb BUOPaLMM CTAHOBUTCA HIXKE Mopora 1
He NPeBbILLAeT ero B TeueHvie 3aiaHHON 3aepku (t,, Pnc.23).

A
Bubpauua

!
Mopoz

<t

'

k&

¢
2

AKkmueHelli yposeHsb

AN

| [

1 |
CoctoaHme _»tijﬁ_ _»it;H_
BbIX042

Puc.23. luarpamma pa6otbi BbIX0A0B B pexxume Bubpauus.
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Temneparypa

B JaHHOM pexume AaTUMK OCYLLECTBASAET W3MepeHMe TemnepaTypbl NpU MOMOLWM BHYTPEHHEro
TepMogaTumka.

Brumanue! Tak kak mepmodamuyuk pacnonoxex eHympu oamyuka TKAM-Air u u3sonupogar
KOMNAyHOOM, MO NOKA3GHUA MeMnepamypsbl UMeom UHEpYUoHHocmb. [lo3momy nokasaHus
memnepamypel, nosyyeHHvle om oamyuka yena TKAM-Air pekomeHOyemcs ucnosib308ams mosbko
019 OUeHKU.

BknoueHre Bbixoda AaTuMKa NMPOUCXOAUT, KakK TONbKO TemrepaTypa CTAaHOBUTCA HUXKE, YEM HVIXKHWIA
nopor. BoikntoueHre Bbixoda NPOMCXOAMT NPV NPEBbILEHUN BepXHero nopora (Puc.24, A).

JlaHHbIN PEeXMM aHanorMyeH ynpaBieHUIO HarpeBaTenemM WM KOHAMLMOHEPOM C TeMmnepaTypHbIM
rMCTEPE3NCOM.

[nA KOHTPONS NPEBbILWEHNA TONbKO 1 Nopora He06X0ANMO 331aTb BEPXHUI M HUXKHUIA MOPOT C PasHULEN
B 1 °C. B 3TOM cnyuae,Bbixoapl 6yayT cpabaTbiBaTb TakxKe Mo rmcrepesncy, Ho BKlOUeHne Bbixoaa byaert
nponcxoantb paHblue Ha 1°C, yem BbiknoveHne (Puc.24, B).
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Puc.24. inarpammbl pa6otbl BbIX0AO0B B pexkume Temneparypa.
KpeH

B DaHHOM peXrmMe aTumK oCyLecTBAAET M3MEPEHNME YIa HaKTOHa AaTyMKa OTHOCUTENbHO NONepeyYHoN
OCM U B CJlyyae MpeBbllUeHNA Nopora NonepeyHoro OTK/IOHEHUA YCTaHAaBNMBAET BbIXOL B aKTMBHbIN
ypoBeHb. Kak TONbKO MOMepeyHblll yron CTaHOBWUTCA MeEHbLUe MOpOora, BbIXOA MNepeKksoyvaeTca B
HeaKTUBHOE COCTOAHME. Vi3mepeHue yrna ocyecTsnaeTca B 0601x HanpaBneHMAX, KpeH MOXeT ObITb Kak
MONOXNUTENbHbIM, TaK 1 OTpuuaTenbHbiM (Prnc.25).

MonoXuTeNbHbIii KpeH HyneBoii kpeH OTpuLaTenbHblii KpeH

«» PR —— SN

Nonepeynas ocb

Puc.25. 3mepeHue yrna HaKNoHa OTHOCUTENbHO NOMEPEYHOI 0CK AATUMKA.



TaHrax

B paHHOM pexume JaTuuKk OCYLECTBAAET M3MEPEHME YITa HaK/IOHA OTHOCUTENIbHO MPOJOSIbHOM OCK
N B C/lyyae npeBbllleHNA 3aaHHOro Nopora NepeKksoyaeT BbIXOA B aKTUBHOE cocTosAHMe. Kak TonbKo
NPOJOSbHbIA Yrof CTaHOBUTCA MEHblUe MOPOra, BbIXOL MEpeKsoyaeTcd B HeaKTUBHOE COCTOfHMe.
N3mepeHure yrna ocywecTBASETCA B 060MX HanpaBNeHMAX, TAHFaXK MOXKET ObITb KaK NMONOXMTENbHbIM, TaK
n otTpuuatenbHbim (Prc.26).

[onoxuTenbHbIA TaHrax HyneBoii TaHrax OTpuLaTenbHbIA TaHrax

: € 0

Puc.26. U3mepeHue yrna HaknoHa OTHOCUTENbHO NPOAONLHOMN OCU AATUMKA.

NpoponbHas ocb

Hacrponkn wndposaHmna
Ina nogkntoyeHuna K gatunky TKAM-Air npyn nomowm npunoxeHna TKLS Monitor moxeT notpeboBaTbcA
PIN-kog (Pnc.27), OT KOTOPOro 3aBMCUT OTOOparkeHre AaHHbIX, MOYyYEHHbIX C YCTPOWCTBA.

Mopsapok ycraHoBku PIN-kopa:
+ B nyHkTe «AkTUBaumaA PIN-koga» Bbibepute HaCTPOMKY «Bki».

- Beegute PIN-kog. PIN-Koa fomkeH cogepaTb pOBHO 4 cumBona — unép ot 0 o 9 n 6yKB NaTUHCKOro
andasuTa.

+ CoxpaHuTe HaCTPOWMKIM B fAaTUMK, HAXKAB KHOMKY «3anncaTb HACTPONKIMY.

Puc.27. Hactpoiiku wumdposaHua. Puc.28. AktuBauusa PIN-kopa.



< Konburypaums PIN-kop

1000

Puc.29. Beop PIN-kopa.

3awmTa
B Aatynke npegycmoTpeH naposib AnAa 3alnTbl HAaCTPOEK OT M3MEHEHUA 4Yepes COM-I‘IOpT nnnm no
Bluetooth.

Ona Bcex patunkos TKAM-Air ycTaHaBnuBaeTca 3aBoAcKoun naponb testtest. [pu nepsom nogknioveHnn
Aatymka K nporpamme USP Tool 3aBoackon naposib AomkeH ObiTb M3MeHeH Ha Gonee HafexHbin. B
NPOTUBHOM CiyyYae fanbHelLan HacTPoNKa JaTurKa byaeT HEBO3MOXHa.

Mpy NOAKNIOYEHMIN JaTUMKA, MPOrpaMma NpoBepsEeT NAPO/b U eCsiv YCTaHOB/IEH 3aBOACKOW Naposib, TO
OH aBTOMATMYeCKM ByaeT cunTaH B nporpammy B nosne «Maponb» Ha BKagke «<KoHGUrypuposaHme».

(meHa napona:
+ B none «MNaponb» BBeANTE HOBbLIN MNAPOSIb.
+ 3anuwmTe HaCTPOMKN.

Mpumeuatue. [lapons domxer codepxame POBHO 8 cumeonos - yugp om 0 0o 9 u 6yks 1amuHcko2o
angpaguma (3ATTIABHbIX u cmpoyHeix). B kauecmee napona He moxem 6bimb 3a0aH CepuliHeili Homep
0amyuka u naposie «testtest».




< Kondurypaums TMaponsb

Maponb AoN¥eH GCOCTOATHL U3 8 NaTMHCKNX CUMBONOB, He
coaepxath "testtest” u Homep gaTuuKa.

Puc.31. Hactpoiiku 3awmTbl. Puc.30. Beop lMapons.



YcTtaHOBKa YPOBHA HyNA

Bo Bcex pexumax, Kpome pexnmoB «KpeH» 1 «TaHrax», 4aTunK OCyLLeCTBAAET N3MepeHe yrna HakoHa
(0) OTHOCMTENbHO rOPU30HTaNIbHOW MIOCKOCTK, 0603HavatloLen HyneBol yros. Bo Bcex pexrmax, Kpome
pexnmoB «KpeH» 1 «TaHraxk», HayasibHOe MOJIOXKEHME AaTurKa MOXKET ObITb OObIM. YCTaHOBKA YPOBHA
HyNA oCyLecTBAeTcA nocse prKcaumm aTumka Ha MCNONMHUTENIbBHOM MEXaHU3Me.

[lna yCTaHOBKM YPOBHA HyNA nepenanTe Ha pabounin skpaH. B BepxHeli obnacti skpaHa oTobpakatoTca
TeKyLMe NoKa3aHua gatunka yrna. Haxmmre KHONKy ANA TOro, YTo6bl NPUHATD TEKYLLWNIA Yron
HaK/oHa 3a Hyneson (Puc.32).

Puc.32. YcTaHOBKa Ha HOMb.

B pexume «KpeH» gaTumk ocylecTBnAeT niMepeHmne OTHOCUTENbHO MOMNepeyHor OCu CaMmoro AaTyuumKa,
B pexume «TaHraxk» n3mepeHune ocyLecTBAAETCA OTHOCMTENIbHO NPOAOSIbHOW OCY AAaTYMKa. YCTaHOBKA
HYnA B 3TUX pexunmax He Tpebyetca.

HO onA KOppeKTHOro M3MepeHUA TaHraxa W KpeHa ropusoHTanbHaA MoCcKocTb Aatumka TKAM-Air
[OJIKHa coBnagatb UK 6bITb NapanienbHONM ropPU30HTaNIbHON NIOCKOCTY TPAHCMOPTHOMO CPeACTBa, Ha
KOTOPOM YCTaHOBJIEH AaTUMK. [OPN3OHTaNIbHOM MAOCKOCTbIO AaTuMKa CUMTAETCA NIOCKOCTb, HA KOTOPOW
pacnonoeHbl NPOAONbHAA N NONepeyYHasa OCn AaTumKa.



[lepepaya AaHHbIX

becnposogHon gatumk TKAM-Air ocywecTBnsaeT nepefdayvy AaHHbIX BHELWHEMY YCTPOWCTBY MO KaHany
Bluetooth. B kauecTBe BHeLIHero ycTponcTBa, MPUHUMALOLLETO AaHHbIE, MOXKET BbICTynaTb:

+ KoHTponnepbl moHuTopuHra 6optosble ABTOIPAD-SX 1 ABTOlPAD-GX. MNpuem gaHHbix oT TKAM-Air
ocyllecTBnaeTca Hanpamyio, no Bluetooth.

+ KoHTponnepbl moHuTopuHra 6optosble ABTOIPAD, ocHalleHHble wirnHon RS-485. B sTom cnyyae o6meH
AAHHbIMU MeXAy OaTYMKOM N KOHTPONNEPOM OCYLLECTBAAETCA Yepe3 AOMNONHUTENbHOEe YCTPONCTBO —
Mpuemnuk Bluetooth TK-Receiver-Air, o6ecneumBatowmin nprem aaHHbIx ot gatuymka TKLS-Air no Bluetooth n
nepeaayvy Nx BHeLWHeMy yCTPOWCTBY NO MPOBOAHON LWinHe RS-485

+ CTOPOHHME YCTPONCTBAa MOHUTOPUHTA, OCHaLLeHHble NHTepdericom RS-485. O6MeH AaHHbIMU MeXay
patumkom TKAM-Air n ycTpocTBOM MOHUTOPUHTIA OCYLLECTBAAETCA Yepes AONONHUTESIbHOE YCTPOMNCTBO
— Mpnemnuk Bluetooth TK-Receiver-Air.

Brumanue! Konmponnepsl monumopuxea 6opmossie Aemol PAQ-GSM/GSM+/GSM-+WiFi/WiFi,
OCHaueHHvle uHmepegeticom Bluetooth, He noddepxusatom npuem daxHeix om TKAM-Air Hanpamyio
no Bluetooth. C nepeyucneHHbIMU KOHMPOAAEPamu Heo6Xo0UMO ucnosb308ams [lpuemHuk Bluetooth
TK-Receiver-Air.



PeXxunm xpaHeHus

Pexxum «XpaHeHne» NCNonb3yeTcs NS OTK/IIOUYEHNA JaTUMKa Ha CE30HHOMN TEXHMKE C LieNblo SKOHOMUM
3apaga Gatapen. B 3Tom pexnme mopynb Bluetooth HeakTvBeH, M3MepeHue M nepepava faHHbIX
MOSTHOCTbIO OTCYTCTBYIOT.

BknioueHme pexnma MoxeT 6bITb BbinosiHeHa ¢ nomolbio NFC (13 pexknma «Pabounii») nnum no Bluetooth
npv nomowwm npunoxenuns USP Tool (13 pexxmma «KoHpurypaumsa).

Mopapok BKNlOYEHUA pexnma:
+ Bkntounte Bluetooth Ha MmobunbHOM ycTponcTBe.

« 3anyctute npunoxeHme USP Tool. OTKpoeTcs OKHO noncka faTumkoB. JaTumKkuy, HaleHHble B paguyce
penctena Bluetooth, nosaBATcA Ha aKpaHe YCTPONCTBa.

« HaxxmuTe KHONKY B BEPXHEM JIEBOM YI/y SKpaHa.
- [Nanee Bblbepute «AKTMBaLNA AaTUNKa».
+ NopgHecnte NFC ckaHep MOOUNBHOTO YCTPONCTBA K AaTunKy TKAM-AIr.

Puc.33. HaitneHHble gaTumku. Puc.34. AKTBaLMA AaTumKa.

« MNMocne cuntbiBaHMa NFC meTKM NoaBUTCA MeHio Bbibopa pexunuma gatumka (Puc.35). [lanee Bbibepute
peXxum: «<XpaHeHune».

« MoBTOPHO NogHecKTe CKaHep K AaTunKy. Pexxum «XpaHeHue» 6yaeT BKITIOYEH.



TKAM-AIr » PYKOBOZCTBO MO SKCIIYATALMN

Puc.35. Bbi6op pexkuma.
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[TnomMbupoBka gaTtyrika

[na nnomMbupoBKM Kopryca AaTumka Heo6XxoAMMO CHavana yCTaHOBUTD 3aLLMTHYIO KPbILIKY 113 KOMMIEKTa,
COBMECTMB OTBEPCTMA Ha KPbILWKE C OTBEPCTUAMU B KOpMyce AaTuunKa. [lanee, Ncnosnb3ys NiacTUKOBYIO
nnomby OACT-330, nocnegoBaTesibHO NPOAETb €€ BO BCe 4 OTBEPCTUA U NPOMNYCTUTb NOA repMOBBOLOM
Kabens, Kak MoKa3aHo Ha pUCyHKe. ocsie 3Toro NNOTHO 3aTAHYTb MAOMOY 1 YAANUTb U3ULIKN.

Puc.36. lTnombupoBKa Kopnyca AaTumka.



XpaHeHune

Jatumkn 6ecnposogHoro TKAM-Air pekoMeHAyeTcA XpaHWUTb B 3aKPbITbIX CYyXUX MOMELLEHUAX C
€CTeCTBEHHOW BeHTUAALMEN, 6e3 NCKYCCTBEHHO PErynnpyembiX KNMMATUYECKNX YCTTOBUIA.

XpaHeHue gatumka TKAM-Air ponyckaeTca TONbKO B 3aBOACKON YNaKoBKe Npu TemnepaTtype ot MuHyc 50
Ao nntoc 50 °C n oTHOCUTENBbHOM BRaxkHOCTK A0 98 % npwu nntoc 40 °C.

He ponyckaetca xpaHeHve patumka TKAM-Air B O4HOM MoOMelleHMnN C BeLllecTBamu, Bbi3blBaOWMMMN
KOPPO3UI0 MeTasnna u/vnmn cogeprkalmm arpeccrBHble NPUMECH.

TpaHcnopTMpoBaHKe

TpaHCNopTNPOBaHME [ATUMKOB B YMAKOBKE OCYLLECTBAAETCA MeNe3HOAOPOXKHbIM (B OTaniMBaeMbix
3aKpbITbIX BaroHax), aBTOMOOWIbHbIM, MOPCK/M 1 BO3AYLUHbIM (B OTanIMBaeMoM repmMeT13MpoOBaHHOM
OTCeKe) TPaHCMoOpTOM 6e3 OorpaHUYeHWs pPaccTOAHMSA, CKOPOCTW, BbICOTbI Moneta npu obuiein
NPOJOIKNTENBHOCTM TPAHCMOPTUMPOBaHMA He 6onee 3 mMecAUEB M MPU YCIOBUM 3alKTbl OT NPSMOro
BO3ENCTBUA CONMTHEYHOW paamaumn, aTMocdepHbIX 0CaKOB, YAAPOB 1 NajeHui. TpaHCMoOpPTUPOBaHME
OCYLLECTBIAETCA B COOTBETCTBMM C MPABWIaMM NepPeBO3KM rpy30B, AENCTBYIOWMMY Ha KaXKAOM AaHHOM
BUAE TPaHcnopTa.

TpancnopTpoBaHUe fOMKHO OCYLLECTBAATBCA € cOONI0AeHMeM Tpe6oBaHMil:
« NPW NOrpy3Ke 1 pasrpyske He fgonyckaeTca 6pocaTb M KaHTOBaTb AWMKY;

+ NPW NepeBO3Ke AWMNKM JOMKHbI ObITb HAAEXHO 3aKpeneHbl OT NepemeLLeHUN.

+ JAaTYNKM MPU TPAHCMOPTMPOBAHUM N XPAHEHUUN [OMKHbI ObITb 3aluULeHbl OT BRarv, 3arpA3HeHun,
BO3JEMCTBUA arpeCcCUBHbIX Cpef 1 KOPPO3MOHHO-aKTUBHbIX areHTOB;

+ HeOOXOANMO MpPefyCMOTPETb KpenneHne AlKKa C AaTYNKOM K Ky30BY (nnaTdpopme) TPaHCMOPTHOMO
CpeAcTBa C MOMOLLbIO KPENEXHOWM apMaTypbl;

* pe3Kune yCKopeHus B NtoOOM 13 HanpaBiieHUIN He JOMXKHbI NPeBbIWaTh 3HayeHna 10g.

TpaHcnopTHaa Tapa C ynakoBaHHbIMK AaTuMKaMK JOMKHA ObITb onfombupoBaHa (oneyataHa). Cnocob
OnIOMOGMpPOBaHNA (oneuyaTbliBaHWA) [OSKEH WCKOYATb BO3MOXHOCTb [OCTYNa K YMNaKoBaHHbIM
ycTponcTBam 6e3 noBpexkaeHusa NioM6bl (neyatn).

YTnnnsaynms

Hatunkm yrna HaknoHa 6ecnpoBogHble TKAM-Air He copep»<aT BpefHbIX BELECTB M KOMMOHEHTOB,
npeacTaBnAlLWNX ONaCHOCTb ANA 300POBbA NIIOAEN N OKpYXKaloLen cpefbl B npoLecce SKCnayataumm n
nocse ee OKOHYaHWA, a TakXe Npu yTunmnsayum.

lMnacTmacchl 1 LBeTHble MeTanbl NOANEXaT BTOpVILIHOIZ nepepa60TKe.



[MprnoxeHnre 1. OnncaHme npoTtokoaa TK-
Alr
Mpotokon TK-Air ncnonbsyetca 6ecnposogHbiMy aaTumkamu nponssoactea OO0 HIMO «TexHoKom» ana

nepegaym gaHHbIX No KaHany Bluetooth:
« [laTunkamm ypoBHa Tonnmea 6ecnpoBogHbimu TKLS-Air;

« [latunkamu yrna HaknoHa TKAM-Air.
O6wan nipopmauuna

HaTtunkn OCyLHeCTBAKT WWAPOKOBELWATESIbHYIO Nnepefayvy AaHHbIX B BUAE PEK/TAMHDIX NMaKETOB:
e TUN AaTYMKa N UMA AaTUNKa nNepenatoTca B NakeTe C TMNOM 0x09;

+ [JaHHble NepeaatoTca B nakeTe ¢ Tmnom 0x16, nepsble ABa 6arnta — UUID, 0x0003;
®opmart naketa nepepgasaemMbin latunkamm yrna HaknoHa TKAM-Air

1. Vma patumka (ecnm 3agaHo) HauMHaeTcAa ¢ npeamOyrbl, eC UMA He 3aaHo NepefaéTca TONbKO
npeambyna. lNpeambyna «» 03HayaeT, YTo AaHHble nepeaaHbl JYH TKAM-Air.

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

2. [JlaHHble NepefaloTca B NakeTe C TUMOM 0x16.

Error Vibration
i ; Vert + Service Info | CRC
Serial | Roll | Pitch | Ubat . n;; N angle Rels)erved byte
) yte
6a3"|Ta 6;17” 16ait | 16ailT | 26aiita | 16aiT | 26aidta | 1 6ailt 6;17” 1 6aiit
OnucaHue noneit:

Serial — 3aBOACKOV CEpPUIHBIN HOMep AaTunKa, 6e3 nepBoi eanHuubl. Ananasor: 12100000...12199999.
Roll - yron KpeHa, -90...+ 90 rpagycos.

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

U bat - HanpsAxeHne baTapen gaTurka B MB.

Temper. — noka3aHuA Temnepatypsl, B °C.

Error — Kop own6KKM (4 cTapLlunx 6uTa), He NnepepaeTcs.

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

Bubpaumsa — yposeHb Bubpauun, 1 % Ha 6uT.

Service byte — cny>ebHbin 6anT.

Info — nHPopmaLmoHHOe none:
+ 6uTbI 1...0 — cocTOAHME BMPTYanbHbIX BbixogosB 0 nnu 1: 0 — coctoaHme Bbixoaa 1 (OK1), 1 — cocToaHme
BbIxoga 2 (OK2);

+ 6uT 2 — wudpoBaHue paHHbIx No PIN-kogy patumka. Mo ymonuaHuio wudpoBaHmne BKAUeHo. [na
nepenaym JaHHbIX CTOPOHHEMY YCTPOMCTBY HEOOXOAMMO BbIKMIOUNTD WNPpoBaHMe B AaTUmKe.

+ 6uTbl 4...3 — 3ape3epBUPOBAHDI;
+ 6UTbI7...5 — CYETUMK NAKETOB, HapaLyMBaeTcA Ha 1 C KaXkablM cooOLLeHEM.

(RC - KOHTpONbHaA CymMa Bcert ChOpMUPOBAHHON NOCUTKK, HaunHaA ¢ nons Serial (1wire anropuTm, ctapT
pacuyéta c OxFF).



OO0 HINO «TexHOKoM»

Bce npaBa 3awmLleHbl www.glonassgps.com
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