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O0o3HaYCHNS ¥ COKPALLICHUS

B nacrosiimem 10KyMeHTe IPUMEHEHBI CIIEAYIONIHe 0003HAYCHHS U COKPAILICHHS:

OC - onepalmoHHasi CUCTEMA.

IIK - mepcoHanbHBIM KOMIBIOTEp (HOYTOYK WM WHON KOMITBIOTED, MCIOIb3YEMBbIN IS
paboTHI C anmnapaTypoii).

I1O — mporpaMMHOe oOecrieueHue.

OTMC — OO0miecTBO C OrpaHMYECHHON OTBETCTBEHHOCTHIO «DJIEKTPOHHBIC TEXHOJIOTHH U

MCTPOJIOTHYCCKUEC CUCTEMBD).



BBenenue

Hacrosiiee pykoBOJICTBO MO SKCIUTyaTallMM MpPEAHA3HAYEHO U M3Y4YCHHS NPHUHIIUIIOB
pabotel ¢ aBTOHOMHBIM peructparopom YCIIJ ZET 7000 mod. 8352 (mamee mo Tekcry —
perucTparop).

K pabote ¢ perucrpaTopoM IOMYyCKAIOTCS JIMIA, UMEIOIINE KBATU(DUKAIINIO TEXHUKA WUITH
umkenepa. Ilpu pabore c permcrparopoM HEOOXOIUMO PYKOBOJICTBOBATHCS HACTOSIIMM
PYKOBOJICTBOM T10 3KCILTyaTallHH.

Jl1st HaCTpOWKM PETUCTPaTOpa, a TAKKE aHAIN3a PETUCTPUPYEMBIX JTAHHBIX B KOMILIEKTE C
perucTparopoM TmocTaBiseTcs nporpammHoe obecneuenue (I10) ZETLAB. TIO ZETLAB
OCHAIIIEHO BCTPOCHHBIM PYKOBOJCTBOM, OIHCHIBAIOIIUM TIpaBwia paboTel ¢ HUM. llpum
HE00X0IMMOCTH 00paTUTHCS K BCTpoeHHOMY pykoBoAcTBY 110 ZETLAB ucnonb3yiiTe Ki1aBuIIy
«F1» xnaBuatypsl.

[IpenmnpusaTHEe-U3roTOBUTENb OCTAaBISIET 32 COOOW MpPaBO BHOCUTh B KOHCTPYKIIHIO
perucTpaTopa He3HAYUTEIbHbIC N3MEHEHHS, HE BIUSIONINE Ha TEXHUYECKHE XapaKTePUCTUKH, O€3

KOppCKIHn 3KCHJIyaTaIII/IOHHO-TGXHI/I'-IGCKOI\/JI JOKYMCHTAaIUH.



1 Onucanue
1.1 Ha3HayeHue perucTparopa

Perucrparop npeaHasHayeH s U3MEPEHUs, OTOOpaXeHUs U IpeoOpa3oBaHus YCKOPEHUS,
JEHCTBYIOIIErO0 Ha KOPIYyC perucrparopa, B LU(POBOM CUTHAN W JalbHEWIIEH mepenauu
M3MEpPEHHBIX 3HAYeHU B IU(GPOBOM BUJIE.

Perucrparop cocrout u3 BuOpomMeTpa MHTEILIEKTyaldbHOro udposoro ZET 7052-N co
BCTPOCHHBIM TPEXOCEBBIM YYBCTBUTEIBHBIM 3JEMEHTOM, OCYHIECTBISIOIIMM IpeoOpa3oBaHue
MOCTOSTHHOM COCTAaBIIAIOIIEH YCKOPEHHS B IIMGPOBOIl KOJI IO TPEM B3aMMHO MEPIEHAUKYIISIPHBIM
ocsm X, Y u Z, a takke nutuii-uonnoi (LI-ion) akkymynstopHoii Garapeeii tuma 18650,
MO3BOJISIOIIMMHU PETUCTPATOPY PabOTaTh B aBTOHOMHOM pEXHME Ha NMPOTSKEHWU HE MeHee 8
4acoB.

BHyTpu peructpatopa peaiuzoBaHa (QYHKIHS HOPOTOBOr0 OOHApYXHTeNs (TpUrrepa),
CpalaThIBAIOIIETO IPH TMPEBBIIIEHUH 33JaHHOTO YpPOBHS BHUOPAIIMOHHOTO BO3JIEHCTBUSA, U

peructpupyromas (GakT MPEBBIIICHUS TPUTTEPA HA BCTPOCHHBII HAKOIUTEIb PETUCTPATOPA.

1.2 DxkcniyaTanuoHHbIE XapaKTEePUCTHKH Perucrparopa
DKCIlyaTalluOHHbIE XapaKTePUCTUKH perucTparopa npuseaensl B 7aon. 1.1.

Tabn. 1.1 DxcnnyamayuonHvle XapakmepucmuKky pe2ucmpamopa

IHapamerp 3HayeHue
Tun naaukaropa I'padmueckuii, MOHOXPOMHBIH
VYnpasienune 0JIHa MEXaHUYECKasi KHOIKa
Tum akkymynstopa Li-ion, ceemusiii, 18650
Bpemst paboThl B aBBTOHOMHOM peXHUME, U 8
Pabounii auana3on temneparyp, °C -40...60
[apaHTHIHBIHA CPOK SKCILTyaTaIlHH, JIeT! 10

! ipu ycnoBuu co6Ir0IeHUs IPABUIT SKCIUTYaTaLMK M POXOYXKIECHHH CBOEBPEMEHHOM METPOJIOrMYECKON MOBEPKH Ha
6aze merpornormyeckoit ciayxk0s1 OO0 «3TMCy». I'apaHTuitHBIII CpPOK HE pacIpOCTpaHIETCS Ha BCTPOCHHBIN
AKKyMYJISITOp PETUCTpaTopa.



1.3 BHemHuii BUJ perucrparopa

Koprmyc peructparopa umeer BHEIIHUN BT, TpUBEACHHBIN Ha Puc. 1.1.

Puc. 1.1 Brewnuii 6uo pecucmpamopa

Buennuii Bu BepxHe# maHeu perucTpaTopa ¢ MapKUpOBKO# mpuBeneH Ha Puc. 1.2.

OFA0
cie
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1

ZETLAB

Puc. 1.2 Bnewmnuii 6uo nanenu pecucmpamopa



Ha kppImke peructpaTopa pactoiioKeHbI 3JIEMEHTHI YIIPaBICHHS, TIOApoOHas HHMOpMAITHS
10 KOTOPBIM mipezcTaBieHa B 7aou. 1.2.

Tabn. 1.2 Hasnauenue snemenmos ynpagieHus pecucmpamopa

Ne 0Oo0o3HaYeHHE Haszunauenue

Pazvem «USB» npennaznadeHn miist moakirodeHus perucrparopa k [1K
no uHrepdericy USB um mepeHoca 3amMcaHHBIX JaHHBIX. Takke

1 uUSB
MpelHa3HaueH J[Uid MOAKIIOYEHUS K PETrUcTparopy 3apsAHOro
YCTPOMCTBA.
Ha wnamkaTtope OTOOpa)aroTCs TEKYIIHE HM3MEPEHHBIC 3HAYCHUS
2 WUnnukaTtop
YCKOPEHHSI.
JlirenbHOE yIEpKUBAHHE KHOIKH IS BKITFOYCHHSI/BBIKITFOUCHUS
3aIHCH.
3 Knornka

KOpOTKOG HaXXaTUC KHOIIKK I TICPCKIIOYCHUS OTO6pa)KCHI/IH
HU3MCPACMBIX 11apaMETPOB.

1.4 KoMIIeKT mocTaBKHU
B xoMIIeKT MOCTaBKHM pErucTpaTopa BXOIAT:

Tab6a. 1.3 Komnnexm nocmasku pecucmpamopa

Ne HaunmenoBanue KoaunyecTBo
1 | YCIIZ ZET 7000 mod.8352 1 .
2 USB-kmou ZETKEY 1 mT.
3 | Kabens USB 1 mr.
4 | 110 ZETLAB 1 .
5 | PykoBOJCTBO MO 3KCIUTyaTalluu 1 .
6 | [Tacopt 1 mr.




2 IoaroroBka Kk padoTe ¢ perucTpaTopomM
2.1 PacnakoBbIBaHHeE, MOATOTOBKA K padoTe
CHsATHE TPaHCIOPTUPOBOYHOM YIAKOBKM MPOU3BOJUTH HAa TOPU3OHTAIBHOM, YCTONYMBOU
MOBEPXHOCTH,  OCBOOOXKIEHHOM  OT  TOCTOpOHHMX  mpeameroB.  llocme  cHATusA
TPAHCMIOPTUPOBOYHON YIIAKOBKH CJIEIIYET:
e [IpoBepuTh KOMIUIEKTHOCTh CHCTEMBI Ha COOTBETCTBHUE COCTaBYy, YyKa3aHHOMY B
raase 1.2;
e [IpousBecTy BHEHIHUI OCMOTpP, OOpaTHUB BHUMAHHUE Ha OTCYTCTBHE MEXaHHYECKHUX
MOBPEKICHHM.
[lepen Hauamom pabOTBI C PETUCTPATOPOM HEOOXOIUMO YOETUTCS, UYTO BCTPOCHHBIE
aKKyMYJIATOpHBIE Oatapen 3apspkeHbl. [Ipu HEoOXOAMMOCTH CliefyeT 3apsauTh BCTPOCHHbBIC

aKKyMYJISITOpPHBIE OaTapen, pyKOBOJICTBYSICh ITPaBHIIAMH, OTIMCAHHBIMH B pasene 2.2.

2.2 TlpaBuia 3KCIJIyaTalMM BCTPOEHHOI0 aKKyMYJISITOpa

Peructparop ocHaieH jautuit-uoHHbiME (Li-i0N) akkymynsaTopHoii 6atapeeii Tuna 18650.
3apsiKy BCTPOEHHOT'O aKKyMYJIATOpPa ClIeAyeT IPOBOAUTH B CIENYOLIEH 10CIe0BaTeIbHOCTH!

1. Tlopxmounte USB-kabens x pazpemy «USBy», pacnonoxeHHOMY Ha maHeln
peructpatopa. OTBETHYIO YacTh 3apsIHOTO YCTPOWCTBAa MOAKIIOYUTH K KOMIBIOTEPY, HIH
3apsJHOMY YCTPOMCTBY.

2. Bo BpeMms 3apsAku aKKyMYJSTOpDHOH Oaraped Ha HWHIMKATOpe perucrparopa
oToOpakaeTcs COOTBETCTBYOMIAs HH(OPMAITHS.

3. [lo oxoHYaHHWIO 3apsia aKKymyisiTopa HeoOxoaumo OTkiIrounTh USB-kabens oT
perucrparopa.

Brumanue! J{ns npoonenus cpoka ciysicOvl akKymyramopa npu OJumenbHOM XpaHeHuu

peaucmpamopa HeobXo0UMo He pedice, 4eM paz 6 noa200d npousso0Ums 3apsioKy aKKYMYIamopa.

2.3 TIpaBuia 3aMeHBbI BCTPOEHHOT0 aKKYMYJITOpa

3aMeHy  BCTPOGHHOTO  aKKyMyJlIiTopa  CleAyeT  IpPOBOAWTH B CIeRyoLel
MOCJIEeI0BATENbHOCTH:

1. Orkmounte USB-kabens or pazeema «USBy», pacronokeHHOro Ha IaHENIu
perucrparopa.

2. OTKpyTUTH YeThIpE BUHTA HA BEPXHEH MaHEN PETUCTPaTopa, U aKKypaTHO OTO/IBHHYTH
B CTOPOHY BEPXHIOIO MTaHeNb, CTapasCh HE OTOPBATh MIPUKPEIUICHHBIE K HEl POBO/IA.

3. CHATBH aKKyMyJIITOPHYIO OaTapero, 3aKperieHHYI0 Ha IJ1aTe yIpaBieHHs THTaHUEM.



4. YCTaHOBUTH HOBYIO aKKyMYJSITOpPHYIO Oarapero Ha IUIaTy YINpaBiCHHUS MHUTAHUEM,
coOroaast MOJSIPHOCTb.

5. 3aKpyTHUTb YEThIpE BUHTA HAa BEpXHEW NIaHENIN PETUCTPATOPA.

Buumanue! 3amena axxymynamophoti bamapeu He AGIAEMCA 2APAHMUUHBIM CLyYdeM U

ocywmecmaeAaentcs nojibzoeameilem CamoCcmosmelbHo.

2.4 ¥YcranoBka [1O Ha koMIIbIOTEP
s ycranoBku nporpammuoro obecneuenusi ZETLAB Ha koMnbroTep HEOOX0IUMO:
1. YcranoBute USB-dmam Hakonurens (3 komiuiekta moctaBku) ¢ [0 B USB-mopr
KOMIIBIOTEPA;
2. BamyctuTh yCTaHOBOYHBIA (aiin «ZETLab.msi» u ciemys yka3aHUsIM TPOHM3BECTH
yCTaHOBKY IiporpammHoro obecneuenusi ZETLAB Ha komnbiorep.
Buumanue! /[na yemanoexu 110 6xo00 6 OC Windows 0onoicen 6vimv npousgeder ¢ npasamu
AOMUHUCMpPamopa.
Ipumeuanue: ons koppexmuou pabomul npoepammuozo ooecnevenusi ZETLAB komnviomep
00.191CeH YO0BIemBOPsmb C1eOYIOWUM MpedOBaAHUIM.
e 08YXbsO0epHblU npoyeccop unu boiee;
e makmosgas uacmoma npoyeccopa — He meree 1,6 I'Ty;
o onepamusHas namamo — He meHee 4 10,
e c80000HO€ Mecmo Ha dHcecmKom oucke — He menee 20 16;
e gudeoxapma c 3D-epaghuueckum yckopumenem, noooepackou OpenGL, DirectX;
e paspeuwierue 3kpana He menee 1280x1024;
o HaAIUYUe MAHUNYIAMOPA «MbIULLY UTU UHO20 YKA3AMEIbHO20 YCMPOUCMEd,
e Hanuuue CMaHoapmMHoU K1aguamypbvl Ulu UHO20 YCMPOLCMEd 6004,
e Oonycmumsie gepcuu OC:

0 Microsoft® Windows® 10 32/64 paspsonas.



2.5 TloakjiloueHHe PerucTPaTOPa K KOMIbIOTEPY

JUis IOAKITIOUEHHsI pETUCTPaTOpa K KOMIIBIOTEPY HEOOX0aUMO coenHuTh kabenem USB,
BXOJISIIIMM B KOMIUJIEKT MOCTaBKH, pazbeM «USBy» peructpatopa u 10001 He3anelicTBOBaHHBIN
USB-nopT komnsroTepa.

Ha xoMmmiproTepe moipKkHa ObITh yCTaHOBJICHA onieparnonHas cuctrema Windows 10, a Taxoke
YCTaHOBJICHO U 3amymieHo mnporpammuoe obecnieuenne ZETLAB. Heobxomumo Takxke
nozakitounth K USB pazbeMy komnbrorepa 3nekTpoHHbli kiod ZETKEY, Bxoasimii B KOMILIEKT
MIOCTaBKH.

[Tocie moxaKIOYEHHS PErucTpaTopa K KOMIIbIOTEpY orepanuonHas cucrema Windows
0OHapY>KUT HOBBII CbEMHBIN IUCK U YHUBEpCAIbHBIN nocienoBarenbhblii nopt (COM-mopr).

Ilpumeuanue: npu 2nyb6oxkom paszpsoe aKKYMyJAsmopa pecucmpamopa 803MONCHbl cOOU
u.!,... npu nOOKIOYeHUuU K Komnvromepy no uumepgeticy USB. Cmabunvnocms nooxkmoueHus
pe2ucmpamopa 80CCMaHo8UMCcs No mepe 3apsa0a aKKyMyasamopd.

KondurypupoBanue perucrparopa mpou3BOIUTCS B porpamme «Jlucnerdep ycTpoicTsy,
KoTOpas pacrnoiaraercst B MeHIo «CepBucHbie» Ha nanenu ZETLAB (Puc. 2.1).

] B oo (B onomen P B oo (@ e [ e (B comemene ER comone I
Puc. 2.1 Ilaneno ZETLAB

QO

Tak kKak perucTpaTop BKJIFOYAET B CBOW COCTAaB BUOPOMETP MHTEILIEKTYaIbHBIH 1IH(PPOBOI
ZET 7052-N, 1o B okHe mporpammbl «Jlucneruep ycrpoiicte ZET» Oyaer oToOpaxarbcs
unaearudukaroper  BuOpomerpa ZET 7052-N. [Ins koHduUrypupoBaHUsS perucTpatopa
HEOOXOUMO JTBOMHBIM KIMKOM JIEBOW KHOMKOH MBIIIHM 1O MPOU3BOJILHOMY HACHTU(UKATOPY
BUOpOMeETpa 3aiiT B MeHI0 «CBOMCTBaY.

Ilpumeuanue: yugpposvie oamuuxu ZET 7052-N cocmosm uz uemwvipex rananos (no

ymonuanuto onu umeiom uoenmugpuxamopwi: «Accel_Xy, «Accel_Y», «Accel_Z», Accel A
u.!,... unu  «Velocity_X», «Velocity_Y», «Velocity_Z», «Velocity A» 6 3asucumocmu om

VCMAHOBNEHHOU  UBMePSeMOU  (U3UYECKOU  GEeIUYUHDbL), COOMBEMCMEYIoWUe mpem

usmepumenvHoim ocam X, Y, Z u eéekmopy yckopenuio A.

2.6 Koudurypuposanue perucrparopa
2.6.1 KondurypupoBanue nnteppeiicHoi yactu

Kondurypuposanue nntepdeiicHoi yactu npuseneHo B jokymenTe «KoHpurypuponanue
uHTep(ECHOI YacTH UHTEUIEKTYalbHbIX Moaynel cepunt ZET7xxx».

Cnenyer oOpaTuTh ocob0e BHHUMaHHUE, YTO BO BKIankax «udbopmamusa» B mone «Anapec
(node) ot 2 10 63» MOKEH yCTaHABIMBATHCS YHUKAIBHBIM ajpec yCTPOCTBa B U3MEPHUTEIbHOM

JUHUH. AJpec yCTPONCTBA CIIEyeT YCTaHABINBATh B JUana3oHe oT 3 10 63.

10



2.6.2 Ha3zHauyeHue U COCTaB BKIIAJIOK JIUI KOH(DUTYPUPOBAHUS H3MEPHUTEIBHONW YacTH
Ilpumeuanue: Onucanue sxnadox «Obwuey, «Mugopmayusy u «RS-485» npusedenwvt 6
| ooxymenme «Kougpueypuposanue unmepeeticnoii vacmu uHmenneKmyaibHblx Mooynel

cepuu ZET7xxx».

2.6.3 Bxuagku «Oco X», «Oco Y» u «Oco Z», « Bekmop»

HudpoBoii naTIMK COCTOUT U3 YETHIPEX U3MEPUTEIBHBIX KaHATIOB, COOTBETCTBYIOIINX OCSM
X, Y, Z u BekTOpY ycKOopeHuto A.

B Menro «CpotictBay mudpoBoro gaturka ZET 7052-N npeactaBieHO YEThIPE HICHTUYHBIE
BKJIaAku ¢ HazBaHUsIMH «Ocbh X», «Ocbk Y», «Ochb Z», «Bektop». Kaxnas u3 BKIaJ0K HECET
UH(OPMALIKIO IO BEIOPAHHOMY U3MEPHUTEIHHOMY KaHAIYy.

Ha Puc. 2.2 npuBenen npumep Biimagku «Ock X», a B Tabm. 2.1 - undopmamus o

napamerpax.

Ceoicrea: Velocity_X (02)

HacTpoiku Tpurrep CaMoKoHTpONE MeTponorua
DBwme Whdopmalma Ocb X Ock Y Ock Z BekTop

MapameTpbl H3IMEREHMA

Tekyllee HIMEDEHHDE IHAYEHWE, 81, HIM.: 0

YacToTa oOHOENEHKA OaHHEIN, 1 500
EauHMya HamMepeHrA: mm,'s
HaumesoBsaHue oon X: Velocity_X
MUHHMENEHDE 3HEYEHKE (B 8. M3M.): -3922.66
MakcumanbHoe 3HEYEHKE, 80, WIM. 3922 66
OnopHoe 3HaYeHWe OnA pacuyéTa, A6: Je-05
YyBECTEMTENLHOCTE, B en. uam.: 0

Mopor YYBCTEMTENLHOCTH, B, WIM. 0.00352266

MprMeHATE OTMEHUTE

Puc. 2.2 Bxnanka «Ocbk X»

11



Ta6mn. 2.1 [TapameTpsl Bkinanok «Ock Xy, «Och Y», «Ochb Z»

O€ 3HA4YCHUC

Bo3moxnocts | lomycTuMbie
I[Hapamerp y Onucanue
U3MEHEeHUsl 3HAYeHU s
Texymiee OTtobpaxaet U3MEPEHHOE U(PPOBBIM
B npenemax
HU3MEPEHHOE JAaTYMKOM 3HAaYy€HUE 10 JAaHHOMY KaHaly,
- JMarna3oHa
3Ha4YEHHE, . 3aQUKCUPOBAHHOE HAa MOMEHT OTKpPBITHUS
U3MEPEHUI
ell. U3M. BKJIQJIKH.
YacrtoTa .
CoOTBETCTBYET TEKYIIEH 4acTOTe OOHOBJICHHS
OOHOBJICHUS - -
JAHHBIX 110 KaHAITY.
JaHHBIX, 11
g CoOTBeTCTBYET TEKYIIEH SAMHUIE U3MEPEHUM.
Ennnuna 1D 3aBUCUT OT 3HAYEHHMsI, YCTAHOBJIEHHOTO [UIs
- Mm/c
U3MEPEHUS / napameTpa «EnuHUIA U3MEPEHU» BO BKIIAJIKE
MM/C .
«HacTpoitkm».
JIroOas Hasnauaercs mnpousBosibHO. Pexkomenayercs
HaumenoBan I MOCJICIOBATENbH | U1 TEPBOr0 KaHaJla Ha3HaYaTh HMS C
a
e OCH OCTh CUMBOJIOB | CUMBOJIOM «X», JIJISI BTOpPOro - «Y», s
(ue Oomee 32) | TpeThero — «Z».
B sueiike oTOoOpaxkaeTcsi ~ MUHUMAJIBHO
MuHuManbH BO3MOXKHOE 3HAY€HHUE, KOTOPOE MOXKET ObITh

HU3MECPCHO I.[H(prBLIM AAaTYUKOM 110 HaHHOMY

O€ 3HAYCHUC

ell. U3M. kaHany. [lapamerp 3aBuCHUT OT u3MepseMOn
(hU3HYECKOI BEIIMYMHBI.

B suelike oroOpaxaercds  MaKCUMalbHO

MakcumansH BO3MOXXHOE€ 3HAUY€HUE, KOTOPOE MOXKET OBITh

M3MepeHo LUU(POBBIM JATYUKOM IO JAHHOMY.

3HaYCHUE I

ell. U3M. [TapameTp 3aBUCUT OT HU3MeEPSIEMOM PU3NUECKOI
BEJIMYUHBI.
OmnopHoe OTtobpaxaetcs OIIOpPHOE 3HauYEHUe

HeoOXomuMoe U Tepecdera H3MEpEeHHOTrO

pacuera, n1b 3HaYeHus B 1b.
YyBcTBUTED
OtoOpakaeTcsi 3HaUY€HHWE YYBCTBUTEIBHOCTH
HOCTE, N - (mmst ZET 7052-N mapamerp He akTyaieH)
B/en. uzm.

ITopor
qyBCTBHUTEb B B [TapameTp yKa3piBaeT Ha  MHUHUMAJbHOE

HOCTH BO3MOKHOE PErHCTPUPYEMOE 3HAUCHHE.

e/l. U3M.
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2.6.4 Bxianka « Hacmportikuy

Ha Puc. 2.3 npuBenen npumep Bkiaaku «Hacrpoiiku», a B Tabn. 2.2 - uadopmarus o

napaMmerpax.

Ceoictea: Velocity_X (02)

06wme Mubopmayun Oce X Oce Y Oce Z BexTop
HacTpoiiku® Tpurrep CaMOKOHTPOMNb MeTponorua
Ofwyue HACTPOMKK

Tun yudpoecro AaTUHKE: 0

YacToTa obHOBNEHKA NaHHbIX, M1* | 100 o |
DUnNbTpaLuUA: = o
WamepAeman ©HIWYECKAR BENWYMHE: |B|.|ﬁpu-::mpoc:1'b v |
EQMHMLE H3MEDEeHHA; | MM/ C w |
BrlaaEaeMoe 3HAYEHHE: MrHOBEHHDE v
HHTepEan MaMepeHnn, o 0 w
Ouana3ioH: | PaCLUMPEHHBIR w |

[PUMEHHTE “ OTMEHUTE |

Puc. 2.3 Bxnagka «HacTtpoiikm»



Ta6u. 2.2 [TapameTpsl Bkinaaku «Hactpoiikmy

Bo3moxkHOCTH JomycTumbie
IMapamertp Onucanue
H3MEHEeHHUsI 3HAYEHUS
Tun mudposoro 0 730 BuyTtpennss wHbopManus o THUIIE
er |  230,...,...
JaTInKa T MEPBUYHOTO MPEeoOpa3oBaTes.
50 .

Yacrora 100 Yacrora, ¢ KOTOpOH MPOU3BOIUTCS
OOHOBJICHHUS Her 500 aHaJIoro-1uQpoBoe Mpeodpa3oBaHue
JaHHBIX, ['11 PETUCTPUPYEMBIX CUTHAJIOB.

1000
OunpTpanus Her - [TapameTp oTCyTCTBYET.
[Tapamer CTaHaBJIMBAET
N3zmepsiemas JIuH. yckopenue P P Y
(bu3HUeCKyIO BETUYHHY, U3MEPEHHbBIC
buzndeckas Ha Bubpoyckopenue .
3HAUYEHMS KOTOpOU OoynyT
BEJIMYMHA Bub6pockopocTh .
BbIJIaBAaThCS HA BBIXOJI€ YCTPOMCTBA.
Br16op € IUHUIIBI W3MEpEHHU,
E M/c? BBIJJTaBaCMbIX IU(PPOBBIM JTATIUKOM
JUHULIA
. Ha g naHHbIX. Mcnonbsyercs nupoBbIM
WU3MEpPEHU .
MM/C JaTYUKOM  JUid  [peoOpa3oBaHMiA
U3MEPSEMBbIX BEJTUYMH.
BernaBaemoe ®opmar BBIJJA4H UG POBHIM
Her MrHoBeHHOE .
3HaueHUue JATYNKOM U3MEPEHHBIX 3HAUECHUH.
WNHuTepBan
P Her - ITapametp OTCYyTCTBYET.
U3MeEpeHus, C
Hopmanbnslii Juana3oH M3MepeHus YCKOpPEHUs
Jwnanazon, ¢ a .
Pacumpennsriit ZET 7052-N.
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2.6.5 Briragka « Tpuezepy

Ha Puc. 2.4 npusenen npumep Bkiaaku «Tpurrep», a B Tabn. 2.3 - undopmanus o

napaMmerpax.

Ceonctea: Accel_X (02)

3HaYeHWE Nopora:

0w me WHhopnMalumA Ocb X Ocb Y
HacTpolku Tpurrep CamMoKoHTpOAL
HacTpoika napaMeTpos TpUrrepa
CTaTyc aKTHEHOCTH: oTHN

Oce Z BexTop
MeTponorun

[PUMEHHTE OTMeHUTE

Puc. 2.4 Bxnanka «Tpurrep»

Ta6mn. 2.3 [TapameTpsl Bkinaaku «Tpurrep»

Bo3MoxkHOCTH JomycTumble
IMapametp Onucanue
HU3MeHEHHs 3HaYeHMs
Bxurouenue u oTKIIIOUeHUS PyHKIUN
IIOPOTrOBOTO OoOHapyXuTens
Craryc i OTKJI (Tpurrepa), cpaOaThIBarOIIero Mpu
a
aKTUBHOCTH BKJI NPEBBILIEHUH  3aJlaHHOTO  YPOBHSA
BUOPAIIMOHHOTO  BO3JEUCTBUS IO
KaHaJly BEKTOPa YCKOPEHUS.
B none ycranaBnuBaercs 3HaueHHE
MIOPOTOBOT0 YPOBHSI BUOPAIMOHHOTO
BO3JICMCTBUSI HA KaHalle BEKTOpa
3HaueHue B npenemax
Ha YCKOpPEHHs, 10 KOTOpOoMy Oyzer
nopora Jana3oHa U3MepeHus

Cpa6aTBIBaTL TPUITCP, B CAWHHIAX
U3MEPCHHA, YCTAHOBJIICHHBIX — JJIA
ImapamMeTpa «EuHuna HU3MCPCHUAD.
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3  ¥YcraHoBKa perucTrparopa Ha 00beKTe UCTIBITAHUS

1. Vemanoexka na memannuueckyro (6epmukanbhyio) nOGEpXHOCMb

VYcTaHOBKa pPErUCTpaTopa Ha BEPTUKAIbHYIO MOBEPXHOCTh KOHTPOJIMPYEMOIO OOBEKTa
OCYILIECTBISICTCS MpPH TOMOIIM IUIACTUHBI yCTaHOBOYHOM pazMepamu  130x100 wmwm,
3a()MKCHPOBAHHON Ha METAIMYECKOH MOBEPXHOCTH CTEHBI MPH MOMOIIU YETHIPEX MArHHUTOB,
3aKpEIUICHHBIX B OCHOBaHWHM IIacTUHBI. Ha Puc. 3.1 mpuBeneH MOHTaXHBIN Y4epTEkK TUIACTUHBI

YCTaHOBOYHOM /17151 KPEIJIEHUSI PETUCTPATOpa Ha BEPTUKAIBHYIO IOBEPXHOCTbD.

%1 252

70~ 14

e

Fan Y
w7

Fan )
"4

g5
4 mecma

wa*
a0*
|
|
+
|
|

Mazrum AZ25
4 wm

Burm Méx25 0V 965

4 wim

Fan Y

¥4
Fan )
A4

Puc. 3.1 Moumaosichwiii uepmedic ycmaHo8Ku niaCmuHbl Ha 6EPMUKATLHYIO NOBEPXHOCTb

VYcraHOBKa IJIACTUHBI HA METAJUIMYECKYHO TOBEPXHOCTh COOPYKEHHUS! BBINOJHSETCA B
CIIETYIOILEM MOPSIKE:

L4 O6€3)KI/IpI/ITI> IMOBEPXHOCTH COOPY’KCHUS B 00J1aCTH KOHTaKTa MarHUTOB.

e Hanectu Ha KOHTaKTUPYCMBIC obmacTu IMMOBCPXHOCTU COOPYKCHUA U MArHUTOB

smanb AkY-1711-CeBepon Prof (;1u6o anaior), BEITOJHSIONIYIO (GYHKIIHIO KIIEs C
[EJIBIO MPEOTBPAIEHUS CMEIIEHUS IJTACTUHBI B TIEPHO/T IKCILTyaTaIlHH.

YcTaHOBUTH IUIaCTUHY Ha IMOBCPXHOCTH COOPYKCHHUA KOHTPOJIMPYSA TOPU3OHT C

MIOMOIIIBIO0 CTPOUTELHOTO YpoBHS (Puc. 3.2)
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Puc. 3.2 Bblpaeﬂugaﬂue copu3oHma yCmarno6KU NiaacmuRbl npu NOMowu cmpouneilbHoco

VPOBHL

Kpennenune perucrparopa K IMINWIbKAM IUIACTUHBI YCTAHOBOYHOM, BBIIIOJHAETCS C

MIOMOIIIBIO YEThIPEX Taek u maiod (Puc. 3.3).

I S SRl SR SR -\.\_\_\__‘_._'___a-—-\.\_\_\_'_,_..'-—-.._____,_,-—-\.__ -

© ©
© M zeTLas ||©

Mapam M
Coprmgaat b

(] L ——
© ©

I W e SRS S S S

Puc. 3.3 Kpennenue pecucmpamopa Ha 6epmuKaibHyio HOBEPXHOCb
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2. Yemanoska na 6emonnyto (copuzonmansHyro) nosepxHocme

YcTaHOBKa perucTpaTopa Ha TOPU3OHTAIBHYIO MOBEPXHOCTh KOHTPOJIUPYEMOTO OOBEKTa
OCYILIECTBJISETCS MPU MOMOILY IPU IOMOIIM IUIACTUHBI YCTaHOBOUHOM pazmepamu 160x200mwm,
3a()UKCHPOBAaHHON Ha OETOHHOW MOBEPXHOCTU IPU MOMOILM 4YEThIpeX aHKepHbIX OonroB. Ha
Puc. 3.4 MOHTaXHBI 4YepTeX IUIACTUHBI YCTAHOBOYHOW ISl KpEIUIEHHs] perucTpaTopa Ha

TOPU30OHTAJIBHYIO ITIOBCPXHOCTD.

I A \/ Rz 20 (/]

% =
© ©

O

ar

&0
B0
0

Puc. 3.4 Monmaosicnvuii uepmedsic ycmaHo8KU NAACTMUHBL HA 20PUZOHMATLHYIO NOBEPXHOCHIb

[Ipu ycTaHOBKE IJIACTUHBI CIEAYEeT BBIPABHMBATH TOPU30HT YCTAHOBKHM ILIACTHUHBI TIPH
TIOMOIIH CTPOUTETBHOTO YpoBHS (Puc. 3.2).

Kpennenue peructpatopa K MmiaacTuHe YCTAHOBOYHOM, 3aKpEIVIEHHON Ha FOPU30HTAIBHYIO
MOBEPXHOCTh, IPOU3BOANUTCS YEPe3 YEThIPE OTBEPCTUS B OCHOBAHUH YCTPOUCTBA B COOTBETCTBUU

¢ Puc. 3.5.

© ©)

O ZETLAB O

Tlagmen b
Coprmgmenr N

o m—— ™™™ 10
© ©

Puc. 3.5 I[Ipumep kpennenus pecucmpamopa Ha 20PU30HMAIbHYI0 NOBEPXHOCHIb
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4  Pabora c perucTrpaTropom

4.1 3anuch CHTHAJIOB Ha BHYTPEHHCI0 NaMSATb perucrparopa

HpOBeI[eHI/Ie I/ISMepeHI/Iﬁ C 3allMChI0 HA BHYTPCHHCIO IIaMATh PETrUCTpaTOpa BBIIIOJIHACTCA B

CJICAYIOIIEM ITOPAOKE.

1.

YCTaHOBHUTH PETUCTPATOP HA MECTO NPOBEICHUS HWCIBITAHUA [UISI PETHCTPAINH
CUTHAJIOB YCKOPEHHUSI.

Hauvarp 3amuch, Ha)KaB M yaep)KHBas KHOIKY HAa BEPXHEH IMaHEIW perucrparopa o
nosiBnieHus Ha auctuiee Haamucu «REC START». Tlocne yero Ha BHYTpEHHEIO NTaMATh
perucrparopa OyaeT MPOU3BOAUTHCS 3aMCh CUTHAJIOB YCKOPCHHS.

[Io OKOHYAHWIO PETUCTPALMU CHUTHAIOB CJIEAYyEeT OCTAaHOBUTH 3alKCh, HaXXaB U
yIep)KUBasi KHOIKY Ha BEPXHEW MaHENIM pEerucrparopa A0 IMOSBJICHUS Ha JTUCILUICE
gannucu «REC STOP».

[Tpr HEOOXOAMMOCTH MTPOU3BECTH JATHHEHIIYIO PETUCTPAIMIO CUTHATIOB HEOOXOMMO
MOBTOPUTH ITYHKTHI 1-3 JaHHOTO pasjena.

[To 3aBepiIeHNIO IPOBEICHUS CEPUU PETUCTPAIIMH CUTHAIOB YCKOPEHHUST HEOOXO0IUMO
NEPEHECTH 3alMCaHHBIC CHTHAIBI M3 BHYTPCHHEH MNaMSITH PErucTparopa Ha JHUCK

KomrbroTepa (cM. pasnen 4.2).
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4.2 KonupoBaHue 3alIHCAHHBIX CHTHAJIOB HA TUCK KOMIIbIOTEpPa

KonupoBanue 3anucanHbIX CUTHAJIOB Mpou3BoauTCa yepe3 uutepdeiic USB cnenyronm

o0pazoM:

1.

Ha xommbroTepe A0mKHO OBITH 3amylieHo mporpammuoe obecrneuenne ZETLAB.
Heobxomumo Takke noakmounTh K USB pazbeMy KOMITbIOTEpA 3JIEKTPOHHBIN KITFOY
ZETKEY, nocraBisieMbIii B KOMIUICKTS C CHCTEMOI.

BrpInoaHUTE MOAKIIOUEHUE PErUCcCTpaTopa K KOMIBIOTEPY UIsl IEPEHOCA 3aMCAHHBIX
CUTHAJIOB C BHYTPEHHEH NMaMsATH Ha KOMIbIOTep. I 3TOro He0OX0IMMO MOAKIIOYUTh
kabenr USB k paseemy «USB», KOTOpBI pacmoyio’keH Ha BEpXHEH MaHeIH
peructparopa.

Ha kommbrloTepe aBTOMAaTHYECKH 3allyCTUTCS MporpamMma «Beibop daitmoB ms
KOHBEpTallUU C JucKay. JlaHHas mporpamma mnpeaHa3HadeHa s KONUPOBaHUSA U
KOHBepTauuu (ailyioB ¢ BHyTPEHHEHN MaMsITH perucTpaTropa Ha KOMIIbIOTep B popmare

1O «ZETTrends» (Puc. 4.1).

ﬂ BeiBop dalinoes ana koHeepTaumn KWZET_DATAN @
KoHBEpTHPOBATE alinkl B MHTEpBane
FH|| or 02082017152756 [@+ mo 01.01.205003.05:50 [~

K OHEEPTHPOEATE TOMBKD HOBEIE ML

e
g KOHBEPTMPOBaTE BCE DaiNkl Ha AWcKE
[ ¢ nepeanckpeTizaLmeii [ MpHMEHUTE ] [ OTHMEHE

Puc. 4.1 Ilpoepamma koneepmayuu paiinos

B nporpamme «Bwi6op (aiinoB A KOHBEPTALMH C IUCKa» CIEAYeT BIOpaTh OJIUH U3
MPEIOKEHHBIX MPOTPaMMOI BapuUaHTOB KOHBepTAaluu (PaillioB M HaxaTh KHOIKY
«ITpuMeHUTHY.

3amycTHuTCs Mpoliecc KOHBepTaIus GailioB, COCTOSHUE KOTOPOTO MOKHO OTCIIEKUBAThH

B iporpamme «IIpeoOpasoBatens daiinos» (Puc. 4.2).

" "

ﬂ Mpectpazoeatents dainoe @

Ofwmi nporpecc npeobpasoBaHuA

a

Mporpecc NpeobpasoBaHuA TEKYILErD haina

- K:\\ZET_DATA\SLOO0041.Z0T: 12.85 %

Puc. 4.2 Ilpoepamma «Ilpeobpazosamens aiinosy
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6. Ilo okonuanuio mpeodpasoBanus (aiiaoB mosBuTcs okHO (Puc. 4.3) ¢ mpemIokeHneM

3arycka nporpammbl «ZETTrendsy st mpocMoTpa 3anucaHHbIX CUTHAIIOB.

-

SilentConverter

F Y

MpecBpazoeaHne 3aBEPLUEHD,
3anycTuTe NPoOrpaMmy NpocMoTpa TREHA0ET

-

=

OK

| | Ommera

Puc. 4.3 Okno ¢ npeonoscenuem 3anycka « ZETTrendsy

7. B cnyuae naxarus kHonku «OK» oTkpoercs okHo nporpammbl «IIpocMoTp TpeH10B»

(Puc. 4.4), npeaHa3HAYECHHO 15 aHAJIN3a 3aICAHHBIX CUTHAJIOB.

4% MpocMoTp MCTOPUYECKNK JaHHBIX EI@
®ain  [eiictema  Cnpaska
I 8 || C es || C
| | @
Beibop WoxoaHI COXpaHWTE ABToMaauTab OBHOBMTE
15 GArHanocs AnanasoH OTHET GArHanos AaHHbIE
ey
o - PasaeneHue Ha = BepTUKANLHEIA MNapameTpst
= 12:00 11.12.2017 v  16:4511.12.2017 L
1 [Ewﬁgmre HTERSAN V]
Kanan Pazmax Cpearee  Em.msm. L.
[C] ZET7152-% (10} 17 0.04 a ]
[F] ZET7152-¥ (11) 12 0.03 a ]
ZET7152Z (12) 12 10 a [
[C] ZET7156_% (20) 14254 2.3 1w ]
. [C] zET7156_Y (21) 16146 0.7 e [ ]
: [C] ZET7156_2 (22) 14100 L3 nmfc ]
o DzEmses 10 13.0 kbps ]
16:02 16:03 16:04 16:05 [[] zET7175 (47) 2.0 8.2 d8 ]
19122017 [0 2ET7177 (43) 12.0 -58.8 dém [
BHyTperHmit nor cobbrmmil ~ | Mowckosoi duAsTp. .. [C] zeT7178 (49) 3.8 24.6 W-bus [ ]
Bpema CobbiTie
4| m *
ﬂ,EHHbIE NoayYeHsl.
Puc. 4.4 Ilpoepamma «IIpocmomp mpernoosy
8. I[J'Iﬂ 0TO6pa)KeHI/I$I CUrHajia B IIporpamMme «HpOCMO’I’p TPEHAOB» II0 KOHKPECTHOMY

M3MEPUTEIILHOMY KaHaTy HEOOXOIUMO BBIJICTTUTH €T0 B COOTBETCTBYIOIIEH sSUEHKeE.

9. Taxxe CYHICCTBYET BO3MOXKHOCTL, B mo0oe YI[O6HOC BpEMs, CaMOCTOSATCIBHO

3amyctuth [10 «ZETTrends» u3 menro «Peructpanus» nanenu ZETLAB (Puc. 2.1).

I[pumeuanue: 3a 6onree nodpobroi ungopmayueii o pabome ¢ I10 «ZETTrendsy credyem

obpamumbcs k 0okymenmy «Pykosoocmeo onepamopa ZETTrendsy.
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10. 3anmcaHHble CUTHAIIBI COXPAHSIOTCS B JUPEKTOPHIO, yKazaHHYIO B mporpamme «Ilytu
KOH(Urypanuu monb3oBatensi». lIporpamma «llyTu KOHGHUrypamuy MOIb30BATEISD)

pacrosiokeHa B riiaBHoM MeHto manenu ZETLAB (Puc. 4.5).

¥Ynpaenenue npoekTami ZETLAB HenaBHo 0TKPEITEIE NPOSKTHI
|:| ABTOMETMYECKOE PASMELLEHME OKOH

‘ OTKpEITE NpoSKT ...

CoxpaHWTE NpOSKT Kak...

LononHUTENEHD

@I’I}w KOHPWMYDaLAW NoneS0Ea. ..
=1

@ MNoce™Te cailT NporpamMmMs
(?} O nporparame ...

[ COXPEHATE KOHPMrYPELMAID
MHTERREKT YanbHLIX AaTHHKOE

MokassEaTh owkbkm

MPOBEPATE HAMMYWME OOHOBNEHMA HETS

# MpoBEpUTE HEMMYKWE DGHOBNEHWA
JaBepleHHe paboThl i‘ PoBEpi
%
ZEKpEITE BCE NPOrpaMMel o CuncTiTE KoHbWrypawamn
‘ f‘;ﬁ| Beron vs nporpammel ‘ & CepevcHan pafota ¢ ZET fox
Asbik Language Idioma: [- Pycokmii (Poccua) v]

Puc. 4.5 I'nasnoe menro naneau ZETLAB

11. OtkpoiTh niporpammy «Ilytu koHuryparnuu nons3oBarens» (Puc. 4.6) Haxartuem 1o

COOTBETCTBYIOIIECH MKOHKE B rI1aBHOM MeHto manenu ZETLAB.



7| Hactpofika nyTeii kondnrypaumm

=)

MyTI KoHMrypaLmK BLifpaTe NyTh
. CurHans D:\signalsy
Cxateie curHans D:\compressed),
PesynbTatl ofpaboTm D:'resulth
Palne! KOHDUMYPELAM C:\ZETLabconfigh
MNonb30BaTENLCKWE NONPEEKA C:'\ProgramData\ZETLablcorrect),
Falinsl CNpaBKKn C:\ZETLablhlp}
KopHesan mppextopua ZETLAB C:\ZETLab)
wpextopua ZETView C:\ZETLab\SCADAY
Cnpasxa ZetView C:\ZETLab\SCADAYHELPY,
MpMMEHTE ‘ ‘ OTMEHWTE

Puc. 4.6 Ilpoepamma «Ilymu xounghueypayuu nonvzosamensiy

12. B otkpsiBIIeMcst OkHE mporpammbl «IlyTn koH(UTYpanuu mob30BaTeNs» HaXaTh Ha

ukoHKy «Curnainen (Puc. 4.7).

=

CurHankel

Puc. 4.7 Hkonka onsa nepexoda Kk Oupexmopuu 3anUCAHHbIX CUCHAIO8

13. OTkpoercss COOTBETCTBYyMOIIAs mamka «signalsy,

rIe

3alIMCaHHbIC

CHUTHAJIbI

OTCOPTHUPOBAHLI ITIO BPEMCHU NPOBCACHUS 3allUCH, U UMCCT CICAYIOIIYHO CTPYKTYpPY

«...\signals\rog\mecsi\nenn\uacy. [Ipumep npusenex na Puc. 4.8

|| Disignals\2017\12\11\16

Puc. 4.8 Ilpumep oupexmopuu 3anucanHvlx CUCHAN08
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4.3 Paborta c perucTpaTopoM B peKHMe MOPOroBOro 00HAPYKUTEJs (TPUITEPA)

[ToAKTIOYUTE PETUCTPATOP K KOMITBIOTEPY B COOTBETCTBUU C pasieiiom 2.5.

BoInomHUTE KOHGUTYpUPOBAHUE PETHCTPATOPA B COOTBETCTBUH C pasieioM 2.6:

e B menio «CpoiictBay Ha Bkiajnke «HacTpoilku» BBINOJHUTH HACTPOMKY MapameTpoB
YCTPOMCTBA: YacToTa OOHOBIEHUS [aHHBIX, HM3MepsieMas (QU3NYeCKas BEIMYMHA, CIUHHIIA
W3MEpeHHMs, auamna3oH usMepenuid. Ha Puc. 4.9 mpeacTaBieH nmpuMep HACTPOMKH MapameTpoB

perucTparopa Juis u3MepeHusi BUOPOYCKOPEHUSI B €IUHUIIAX U3MEPEHUS «O».

CeoncTea: Accel_X (02)

Tpurrep Kanwbpoeka 3asoackue CamoKoHTpONE MeTponorua
OBwpe HMHuGopMal A Ocb X Oce Y Oce £ BexTop HacTpoiiku

Q6uLWe HACTPOHKK

Tun yruEpoBoros 4aTHHKE: 0

YacToTa oOHOBNEHMA OaHHB, MU 1000 w
DUNbTPaLHA: =

WamepAeman GHIMYECKER BEMWYMHE: EMOPOYCKOPEHWE w
EAMHKALE WIMEDEHHA: a o
BriaaEaeMoe 3HAYEHHE! MIHOBEHHOE

WMHTepEan MaMepeHuA, & 0

OuanascH: PECLUMPEHHE R v

[pPHMEHHTE DTMEeHHTE

Puc. 4.9 Ilpumep nacmpoiixu exnaoku « Hacmpoiikuy

eB wmenio «CpolicTBa» Ha BKiagke «Tpurrep» BBHIMOIHUTh HACTPOMKY MapaMeTpoB
oporoBoro oOHapyxkuTensi. B mone «3HaueHHWe Mmopora» yCTAaHOBUTH 3HAYCHHE ITOPOTOBOTO
YPOBHSI BHOPAITMOHHOTO BO3ACUCTBUS, IIPH MPEBBIIICHUH KOTOPOTO OYyIeT cpadaThiBaTh TPHUTTEP.
[Mapamerp 3amaercs B €AMHHIIAX HM3MEpPEHUs, YCTAaHOBIEHHBIX sl mapamerpa «EauHuia
u3MepeHus» Ha Bkiangke «Hactpoiikuy. s mapamerpa «CTaTyc aKTUBHOCTHY» YCTaHOBUTH
3HaueHne «BKI». Ha Puc. 4.10 mpeacraBieH NnpuMep HACTPOMKH TapamMeTpoOB TOPOTOBOTO

oOHapyxuTes A cpabaThIBaHUs TPUTTEPA MIPH MIPEBBILIEHUHN YPOBHS BUOpOoyckopeHus 1g.
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Ceoictea: Accel X (02) x

OB me WMrdopmaymn Oce X Oce Y Oce Z BexkTop
HacTponku Tpurrep CamoroHTpoRb MeTponorina
HacTpoiika napaMeTpoE TpUrrepa

CTaTyc aKTUBHOCTMH EKN o

FHEYEHHE NOPOra: 1

MprMeHATE OTMEHUTE

Puc. 4.10 Ilpumep nacmpoiixu exniaoxu « Tpueeepy

e Haxxatp kHOMy «IIprMEHUTHY /7151 COXpaHEHUsT KOHPHUTYpaIuy PErucTpaTopa.

OTKIIOUUTH PETUCTPATOP OT KOMIIBIOTEPA.

VY CTaHOBUTH PErUCTPATOP HA MECTO MPOBEACHUS UCHBITAHUN AJIS PErMCTPALlMU CUTHAJIOB
YCKOpEHHUS.

Hauvatp 3ammce, HakaB W yJep)KWBas KHOIKY Ha BEpPXHEH MaHENIM permcrparopa o
nosiBiieHnsa Ha jucruiee Hagnucu «REC START». Ilocne 4ero Ha BHYTPEHHEHO MaMsTh
peructparopa OyJIeT NMPOU3BOJAUTHCS 3aMUCh CUTHAJIOB YCKOPEHUS M aKTUBUPYETCS (YHKIMS
OpPOTrOBOTO OOHapYy)uTeNs. [Ipu MpeBIIeHNH 33/1aHHOTO B HACTPOHKAX YPOBHSI BUOPAITMOHHOTO
BO3/IeHicTBUS MO KaHanmy Bektopa yckopenus (Accel A/Velocity A) cpabGoraer Tpurrep, a Ha
BHYTPEHHIOIO MaMATh PETUCTPATOPA 3aMUIIETCs] MH(OPMAIHS O TAaHHOM COOBITHH.

[To OKOHYAHUIO perucTpaly CUTHAJIOB CIEIYEeT OCTAHOBUTD 3aIKCh, HAXKAB U yJepKUBas

KHOIIKY Ha BEpXHEH MaHeIn perucTparopa 1o nossiaeHus Ha aguciuiee Haamucu «KREC STOPy.
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JUis IpocMOTpa 3aperucTpUPOBAHHBIX COOBITUN MOJKIIOYUTE PETUCTPATOP K KOMIIBIOTEPY
WA MOOWJIBHOMY YyCTpOHCTBY. Ha BHYyTpEeHHEM HAKONHUTENs PErucTpaTopa OTKPHITH (aiin
«trigger.txty (Puc. 4.11). B kaxmod crtpoke aiina coaepkutcs HHGOpMALUS MO OIHOMY
3aperuCTPUPOBAHHOMY COOBITHIO: JlaTa M BpeMsl COOBITHS, YPOBEHb YCKOPEHMsS IO BCEM

HN3MCPUTCIIBHBIM KaHaJlaM.

B trigger.tet — Bnoknor = O X
@ain [Ipaska @opmatr Bug Cnpaexa
event trig ( 1.80 g) time [2024-088-19 14:16:24.138] (utc): x: 2.238 y:-8.6088 z: 8.234, v: 2.331
event trig ( 1.80 g) time [1976-01-01 00:00:80.808] (utc): x: 0.8A0 y: B.660 z: 0.000, v: 0.060
event trig ( 1.00 g) time [2024-88-19 14:24:12.106] (utc): x: 4.889 y:-8.527 z: 0.688, v: 4.167
event trig ( 1.00 g) time [2024-88-19 14:24:18.414] (utc): x: 5.620 y:-8.392 z: 0.691, v: 5.676
event trig ( 1.80 g) time [2024-88-19 14:24:24.808] (utc): x: 6.120 y:-8.528 z: ©.921, v: 6.212
event trig ( 1.80 g) time [2624-08-19 14:24:38.332] (utc): x: 3.232 y:-8.212 z: 8.351, v: 3.258
event trig ( 1.80 g) time [2024-88-19 14:24:44 .978] (utc): x: 5.892 y:-8.991 z: 1.328, v: 6.119
event trig ( 1.80 g) time [2024-88-19 14:24:52.559] (utc): x: 8.546 y:-1.111 z:-2.769, v: 3.833
Crp 1, cTtné 1 100%  UNEX (LF) UTF-8

Puc. 4.11 Daiin c ungpopmayueii no 3apecucmpupo8anHbimM COObIMUIM

Ilpumeuanue: 01 NOOKMIOUEHUs pe2UCmpamopa K MOOUIbHOMY YCMPOUCmEYy ciedyem

noocoeounums k USB-xabenio cneyuanvnwiii nepexoonux Type-C.



5 TexHuueckoe 00Cay:KHUBAHHE

Perynspusie paboOThl MO TEXHHYECKOMY OOCIY)KMBAHUIO PETHUCTPATOpa HE SBISIOTCA
00s13aTeIbHBIMU, HO TPH 3TOM, B Kau€CTBE NMPEBEHTUBHOW MEpBI, PEKOMEHYETCsI TPOU3BOINUTH
pEryJISIpHBINA BU3YAIIbHBIA OCMOTpP 000pYIOBAHUS.

[Ipn BO3HHMKHOBeHHMH COOsi B paboTe 00OPYHAOBAaHHS, PEKOMEHIYETCS MPOBEPUTH BCE
COCIMHEHUS PETUCTPATOPA HA MPEIMET KOPOTKOTO 3aMBIKaHUs WM pa3pbiBa. Ecnu npuunny c60s
B pabore 00OpYZOBaHHS BBIBUTH HE yIaeTcs, KaMepy HeoOXOoauMo HarpaBuTh Kommanuu
ZETLAB Ha peMoHT.

B cnyyae BO3HUKHOBEHHMS BONPOCOB IO OKCIUTyaTallkd WM XapaKTepUCTHKaM
perucrparopa cienyer oopamarbes B Cryk0y Texaudeckoid noanepkku Komnanuun ZETLAB o

aeKTpoHHOM moute INfo@zetlab.com.
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6 IIpaBuja XxpaHeHHs U TPAHCIOPTUPOBAHUS

PekomeHnyemble yclIOBHSI XpaHEHHUS pErucTparopa B KOMIUIEKTE YHNAaKOBKH B
OTaIJIMBaEMOM TIOMENIeHUH Tpu Temmeparype ot 5 no 40 °C u BnaxsHocTd Bo3ayxa a0 80 %
cornacHo 'OCT 22261.

B nmomeniennu, re XpaHUTCsI PETUCTPATOP, HE JOJDKHO OBITh TAPOB KUCIIOT, MIET0YeH I
JPYTUX XUMHYCCKU aKTUBHBIX BEIECTB, APl WK I'a3bl KOTOPHIX MOTYT BBI3BAaTh KOPPO3UIO.

[Tpu morpy3ke W pa3rpy3Ke YMaKOBKH C PETHCTPATOPOM JOJDKHBI CTPOTO BBITOIHATHCS
TpeOOBaHUSI MAHUTTYJISIIIMOHHBIX 3HAKOB M HA/INUCEH HA YIIAaKOBKAX.

Pa3Mernienue v KperieHne yIakoBKH C PETHCTPATOPOM B TPAHCIIOPTHBIX CPEJICTBAX JOIKHO
o0ecrieynBaTh yYCTOWYMBOE €€ TIOJIOKEHHE M HE JOMYyCcKaTh IEpeMElIeHUS BO BpeMs
TPaHCIOPTHPOBAHUSI.

Knumarudeckue ycioBusi TpaHCIIOPTUPOBAHHUS

e Temmeparypa okpyxaromei cpeabl oT Munyc 35 o mroc 60 °C;

e OrtHocuTenpHas BIKHOCTH 10 98 % mpu Temmeparype miroc 25 °C;

e AtmocdepHoe naBnenue ot 84 mo 107 xIla (ot 630 1o 800 MM pT.CT.).

[Tpu TpaHCIOpPTHPOBAaHUH JOJKHA OBITH OOECIIeYeHa 3aIIUTa YIIAKOBKH C PETHCTPATOPOM
OT HETOCPEJCTBEHHOTO BO3CUCTBUS aTMOC(EPHBIX OCAIKOB M COTHEUHOTO U3Ty4CHUSI.

Perucrpatop B ynmakoBKe MOXET TPaHCIOPTUPOBATHCS B COOTBETCTBHH C TPECOOBAHUSIMH
['OCT 21552-84:

e ABTOMOOWJIBHBIM TpaHcopToM Ha paccrosHue 10 1000 kM co ckopocTbio He Oolee
60 KM/4 TI0 IOCCEWHBIM JIOpOTaM C TBEPABIM MOKphITHEM U 10 500 KM CO CKOPOCTBIO 710
20 KM/49 IO TPYHTOBBIM JIOpOTaM;

e KenesHomopokHBIM TpaHcOpTOM Ha paccrosiHue A0 10000 kM €O CKOpPOCTBIO B
COOTBETCTBUM C HOpMaMu MUHHCTEpPCTBAa ITyTe COOOIICHHUs, MPH PACMOJIOKEHUH
perucTpaTopa B 000 4acTH COCTaBa;

e Bo3aymHbIM TpaHCIOPTOM Ha JI000€ PacCTOSHUE, € JIIO00H CKOPOCTHIO B TE€PMETHIHOM

OTCCKC.
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Jluer perucrpanuy usMeHeHU

Howmepa nuctoB (cTpaHmuir) Bxomsmuit
Bcero
Ne
AHHYJIU JIMCTOB Ne
Hsm W3MEHEH- 3aMCHEH- conpoBonut. | Ilonmuce Jlata
HOBBIX poBaH- (cTpanun) | JOKyM.
HBIX HBIX JIOKYM. U
HBIX B IOKYM.
jaTta
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