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1. BeedeHue

TpexKOMIIOHEHTHBI IIMPOKOIIOJIOCHBIN  MOJICKYJISIPHO-3JIEKTPOHHBIN  1TUPOBOIl  ceficMoMeTp
moaenn CME-4211ND fianee - celicMOMeTp) MpeaHA3HAYCH Uil PErUCTpAlMH KOJICOAHUI 3eMHOU
MOBEPXHOCTH B TPEX OPTOTOHAJBHBIX HAINPaBICHUsAX. [[pubop MOXKET OMHAKOBO MPUMEHSATHCS KaK Ha
CTal[MOHAPHBIX CEHCMUYECKUX CTAHLUMAX, TaK M JUISI BPEMEHHBIX YCTAHOBOK TPU MOJIEBBIX
UCCJIEI0BAHUSAX.

CelicMOoMeTp TPEICTAaBIAET COOOH TPH BBICOKOUYBCTBUTEIBHBIX MOJICKYIISIPHO-3JIEKTPOHHBIX
naryuka-npeoOpasoBatenst (OJUH BEPTUKAJBHBIA W JIBa TOPU30HTAIBHBIX), OCH YYBCTBUTCIHLHOCTH
KOTOPBIX OPHUEHTHUPOBAHBI MO TPEM OPTOTOHAIBHBIM OCSIM, JJIEKTPOHHYIO IUIATY YCHJICHHUS CUTHaja W
IUIaTy aBTOHOMHOTO OECIPOBOJHOIO PETUCTPATOpa, 3aKPEIUICHHbIE Ha OOIEM OCHOBAaHUM U
MMOMENIEHHBIE B 3AIlIUTHBHIN BHEUTHUNA KOPITYC.

[Ipu BHemrHEM MEXaHUYECKOM BO3JICHCTBUM BCIEJACTBHE CEHCMHUYECKHX KOJCOaHWM 3eMHOM
HOBEPXHOCTH paboyass JKHIKOCTh BHYTPH TpeoOpasoBareneii (KOHIICHTPHPOBAHHBIA PacTBOP
JJIEKTPOJINTA HAa OCHOBE Hojma C J00aBKOW COJICH JUTHS WIM Kajius) I[EePeMEIIaeTCs MEeXIy
3JIEKTPOJIaMU NIpeoOpa3oBaTesis, MOABOAS K HUM WIH YJalisis OT HUX MOHBI PACTBOPEHHOI'O BEIECTBA.
KoHBEKTUBHBIN MOTOK 3apsi>KEHHBIX MOHOB BBI3BIBAET JIEKTPUUYECKUI OTKIMK Ha 3JIEKTPOJaX.

DNEKTPUYECKUN OTKIMK YCWJIMBAETCS W MpeoOpaszyeTcss IUIaTOW YCHIICHHS B SJICKTPUYECKUI
currai (HampspKeHHE) Ha BBIXOJIE, MPOTOPIHOHATIBHBIA CKOPOCTH BHEIIHETO BO3JACUCTBUS (IBMKCHHS
3eMHOW MOBEpXHOCTH). [lomydeHHOe TakuMm 00pa3oM HampshKeHHe MpeodpasyeTcs B MOTOK 32-
pa3psAHBIX OTCYETOB, KOTOPBIE 3aTEM COXPAHSIOTCS Ha KapTe MaMATH yCTPOMCTBa, JMOO0 MepenarTcs
Jlajiee 1o KaHajiaMm CBSI3H.

Jliist paboThI C CEMCMOMETPOM HCIIOJIB3YIOTCS CIEIYIOIINE HHTEP(hENChI:

*  HuskockopoctrHoe noaxiroueHue trna USB Full Speedins konpurypupoBanus u HacTporkwy;

*  BeicokockopoctHoe noakimouenue Tina USB High Speegsst utenns coxpaHeHHbBIX JaHHBIX;

* becnpoBognoe moakmouenue Wi-Fi IEEE 802.11b/g/n mis koHuryprpoBaHusi, HACTPOWKH U
YTEHUsI COXPAHEHHBIX JIAHHBIX.

CelicMmoMeTp He SIBISIETCS] B3PHIBOOMACHBIM, TOKCUYHBIM U HE CIY)KUT UCTOYHUKOM 3arpsi3HEHUs
OKpY>Karollen cpeibl.

B CBA3U C [IOCTOAHHBIM TEXHUYECKNM COBEPIIEHCTBOBAHMWEM U
MOJEPHU3ALIMEN N3AEJIMI, B KOHCTPYKIIMIO MOT'YT BbITh BHECEHBI
N3MEHEHNUA, HE OTPAXXEHHBIE B HACTOAIEM PYKOBOJACTBE I10
OKCIUIYATALLMUA, HE BIIMAIOUIME HA YCIIOBUA YCTAHOBKU,
OKCIVNTYATALIMN 1 TEXHUYECKHUE XAPAKTEPUCTUKN.
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2. Komnaekm nocmaeKu u Ha3HavyeHue pa3vLemos

Komnnexm nocmaexu exnouaem:

e Ceiicmomerp CME-4211NDB TpaHCIIOPTHOM yITAKOBKE;

* KaOenb nuranus nauHoi 1,5Merpa ¢ 10-KOHTaKTHBIM pa3beMOM H Pa3beMaMU Ha aKKyMYJISITOD;
* Iludposoii kabens amuHOK 1,5Merpa ¢ 10-koHTAaKTHBIM pazbeMoM Hu pazbemoM USB-A,;

e Cranmaprasiii mudposoit kabeas USB A/B;

e Antenna Wi-Fi SMA-M is ycTaHOBKH Ha KOPITYC;

* Amnrenna GPSc mmHol kabeis 5 MeTpos;

e [lacnopr;

Jononnumenvno mozym nocmagisimuc.
*  Pyrosodcmeo no skcniyamayuu ¢ npunodcenusmu — 1oks. na napmuio;,
*  Jluck ¢ npocpammmubim obecneuenuem - 1ox3. na napmuio;
*  Pazvem muna PC-107B,
o [lepexoonux SMA-M | RP SMA-Mo(isz nookntouenus anmennvt Wi-Fi ¢ pasvemom SMA-F)
» [lepexoonux SMA-M | SMA-M

Hasnauenue ucrnosib3yeMbIX MPOBOJIOB M KOHTAaKTOB pa3zbema, (pororpadum kabesnerl u aHTECHH
NpUBE/ICHBI B IPIJIOKEHUN 2 K HacTosAmeMy PykoBoacTBy.

Ha sepxHeit Kpviuike npudopa pacnonodxicensl ciedyroujue pazvemovl U UHOUKAMOPDL.

*  MHuorodyHkIMOHAIBHEIH pazbeM Tuia PC-10TB Buiika Ha KopIyc;

e Paszpem urenus nanusix USBBF7tuna USB-B;

¢ PaspeMm nopxmrouenus anrteuusl Wi-Fi Tuma SMA-F;

¢ Paspem noaxmrouenns aureHusl GPSruna SMA-F;

e CBeTOaMOJ CTaTyca CHHXPOHU3AIMU TOYHOTO BPEMEHH 3€JICHOT'O 1IBETA;
e CBeTOaMO] MHIUKAIIUU PEXKMMa PabOThI KEITOTO I[BETA.

Pacnonoxenne pa3beMoB, OIUCAaHME PEXKUMOB pabOTBI M PACIOJIOKEHHWE WHIUKATOPOB
npuBeJIeHb! B puiioxkeHnu 1 k HacTosimemy PykoBosCcTBY.

3. MNoodknryeHue

Jns muTaHus CeHCMOMETpa WCHOJB3YeTCs OJHOMOJSIPHBIM HCTOYHHK TOCTOSSHHOTO TOKa
HOMUHAJIBHBIM HampspkeHueM 12 mubo 24 BonbTa. JlomycTUMBINA AMana3oH OCHOBHOTO HMCTOYHUKA
nutanus coctaBiuser 9..36 B. Ilpu nuranmm ot wucToyHMka HampsbkeHuem 12 B, cpennuit
notpebisieMblii ceiicMoMeTpoM TOK cocTaBisieT 60 MA. B MOMEHT BKIIIOUEHUS WIM TPH TMOAaue
CWJIBHBIX BXOJIHBIX BO3JCUCTBUH, TOK MOXKeT yBenumuuBaThes 10 180 MA Ha Bpemsi BO3JCHCTBUS H B
TE€YCHHUE HECKOJbKO MHHYT IMOCJE TMPEKpalleHus CHIBHOTO CHUTHaja. JKemaTrenbHO HCIOIb30BaTh
UCTOYHHK MMUTAHUS C TMHEWHBIM CTAOMIN3aTOPOM HANIPSDKEHUS THOO aKKyMYJISTOD.
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KoHnTtakTe! I 110 Ja49U ITUTaHUS PACIIOJIOKCHBI HA MHOFO(bYHKLII/IOHaJ'IBHOM pas3beMe.

B xavecTBe 1y0nHMpyOIIEro HCTOYHUKA MUTAHUSI MOXKET UCTOIb30BATHCS MOAKIIOUEHUE K TIOPTY
USB. Harpy3zounast cnocobnocts mopra USB nomkna npu stoM cocraBisate He mMeHee 500 MA.
JlommycTUMBIH TUana30H HANPSHKEHHsI MATAaHUs 110 yOIupyroneMy kaHay cocrasisiet 4,5..5,8.

Bynbre BHUMaTebHBI MPU TOJaue NMUTAaHUS HA MHOrOQYHKIMOHaNBHBIA pazbem! Ilomaua
HanpspkeHus 0oJiee 5,5 BOJIBT Ha KOHTAKThI AyOIMPYIOLIEro MUTAHUS BBIBOAUT MPHUOOP U3
CTpOSI.

Paznmynple KOHDUTYpaluy MOAKIIOYCHUS! TUTAHUS MPUBEACHBI B TPUIIOKEHHH 3 K HACTOSIIEMY
PykoBojcTBy.

Jns paboThl ¢ WCMOJNB30BAaHWEM BHEIIHMX KOOPAMHAT M CHHXpoHM3amuu 1o cucteme GPS,
noakmounte anteHHy GPSk cooTBeTcTByMOmEMY pazbemy. MOTyT HCHONB30BaThCS aKTHBHBIE WIIN
naccuBHbIe anTeHHBI GPS.

Jns paboTel B OeCpOBOAHOM peXHME, MOJKIIOUUTE K COOTBETCTBYIOIIEMY pa3beMy aHTEHHY
Wi-Fi. ITocraBnsiemas B komiuiekte antenna Wi-Fi moakirodaeTcss HermocpecTBEHHO K pazbeMy. Jlis
HOKJTIOYCHUS YIJTHHHATEIIS JTHO0 aHTeHHBI ¢ pazbeMoM SMA-F HeoOxoaum mepexoaHuk (B KOMITJIEKT
MIOCTaBKH HE BXOJIHUT).

4. YcmaHoeka u paboma

B ortnnume oT TpaAUIIMOHHBIX MIUPOKOMOJIOCHBIX AJIEKTPOMEXAaHHUECKUX TPUOOPOB MOJIEKYIISIPHO-
AIIEKTPOHHBIE CEHCMOMETPHI YPE3BBIYAIHO MPOYHBI U TIOITOMY HE CHa0KEHBI appeTUpaMu U APYTUMHU
CHEIMaTbHBIMU  YCTPOMCTBAMH ISl TIEPEHOCKH, YMAKOBKH, PACHAKOBKH U TPAHCHIOPTHPOBKHU.
CelicMoMeTp HE HYXKIAeTCsl B IEHTPUPOBAHUU MACCHI, IOTOMY HE UMEET BBIXOJIa CEHCOpa MOJIOKEHUS
Macchl U BXOJHOTO CHUTHalla LIEHTpUpoBaHUs Macchl. CelicMoMeTp He TpeOyeT HaCTPOWKH YPOBHS U
MOJTHOLIEHHO paboTaeT Npu yriiax YCTAaHOBKH BILIOTH A0 15°.

[TomecTuTe ceiicMOMeTp Ha TBEPAYIO FOPHU3OHTAIBHYIO MOBEPXHOCTH TakK, YTOOBI cTpenka «[» Ha
BEpPXHEH IUIOCKOCTU KopIryca ceiicMomeTpa Obuta opueHTHpoBaHa Ha Cemep. Torma ykaszarenn B
HIDKHEH 4yacTH Kopryca mpubopa OyayT HampasieHbl Bnoiib ocu ¢ Ceepa Ha lOr. Jlns townoro
BBICTABJICHHSI a3MMYyTa MPUOOPA UCTIOIB3YHTE yKA3aTeJIM B HIDKHEH YacTH Kopiyca.

[TonaiiTe muTaHue Yepe3 MHOTOPYHKIIMOHAILHBIN pa3beM, 0o yepes pazbem USB.

Pesicumut pabomot yughposoii noocucmemsl celicmomempa:.

*  OCHOBHOW — YCTPOHCTBO HAaxOJHUTCS B PEXKHME OXHIAHH, JTUOO MPOUCXOAUT PETUCTPAIUSL
JTAHHBIX;

* UYrenus kaptel — SD kapra ceiicMoMeTpa CTaHOBHUTCS IOCTYIHA JUIi YTEHUS BHEITHHMU
YCTPONCTBAMHU, PETUCTPALIMSI HEBO3MOXKHA;
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4.1. YemaHoeKa npo2pammHO20 obecneyeHus u Ha4anbHble Hacmpoiiku

4.1.1. YcTraHOBKA NPOrpaMMbl

Kommutekr IO NDAS u apaiiBepoB HaXOJQUTCS Ha KOMIIAKT-IAMCKE, €CJIM OH BXOJUT B KOMILJICKT
MOCTaBKH YCTpoiicTBa. [ToMUMO 3TOrO, TUCTPUOYTHB TMOCIEAHEH BEPCHHM MPOTrPaMMBbI JOCTYIIEH Ha
FTP cepBepe no anpecy

ftp://download.nordlab.com/NDAS App/NDAS gamma/

Hus ycranoBku IO NDAS tpebdyercs PC<oBmectumsbiii kommbroTep moxa ympasieHuem OC
Windows.Ilepen ycTaHOBKO# HOBOW BEpCHH MPOrPAMMbI PEKOMEHYETCS 3aKPbITh U YAaJIUTh CTAPYIO
BEPCHIO, 3aTE€M Iepe3arpy3uTh KOoMIbioTep. WHCTPYKIUS MO YCTAaHOBKE MPOTPaMMBI M pabOTHI ¢ HEl
npuBe/ieHa B puiioskeHuu Ne 4 k HacTosieMy PykoBoCTBY.

OOpamaiiTe BHUMaHUE HAa COBMECTUMOCTb cKauuBaemou Bepcuu [IO u mnpommBku
ycrpoiictBa. COBMECTHMBIC BEPCHH MPOIIMBOK YKa3bIBAIOTCS B JOKyMeHTe «Release notes»
B MAIKe ¢ JUCTPUOYTHUBOM MPOTPaMMBI.

[Ipu mepBOM BKIIFOUEHUH YCTPONCTBA MO HU3KOCKOpOCTHOMY kaHanmy USB uepe3 10-«KoHTaKTHBIMA
pa3beM MOXKET MOTPeOoBaThCsl ycTaHOBKA JApaiiBepa BuptyansHoro COM-mopra FTDI.

HpaiiBepa noctymssl st 3arpy3ku ¢ FTPcepBepa mo aapecy

ftp://download.nordlab.com/Miscellaneous/NDAS OriéF Drivers/

a TaKKe C caiTa MPOU3BOIUTEIIS IO aJpecy

http://www.ftdichip.com/Drivers/VCP.htm

4.1.2. HayaabHble HACTPOWKH 0eCTPOBOIHOTO COeTMHEHUSI

IIpu 3aBOACKMX HACTPOWKAX CEUCMOMETp pabOTaeT B PEKHUME <CTAHIMU» UM HUCIOJB3YeT
CJICAYIOIIUE TapaMeTPbl OECIIPOBOHOMN CETH IS TIOAKIIFOYCHUS:
e SSIDceru 'NDAS,
e mapoab 'NDAS12345678";
e tumn 6e3omacaoctu WPAZ2;
* IPanpec, macka cetn u Gatewayycranasimuparorcs mo DHCP.

Ecnu mapaMeTpbl ceTr He COOTBETCTBYIOT YKa3aHHBIM, TPEOYeTCs MOAKIIOUUTE CEHCMOMETP 10
HU3KOCKOpOoCcTHOMY KaHaiy USB ¢ momomisio nudpoBoro kadesns u ucnoias3oBatsh nporpammy NDAS
JUIS YCTAaHOBKHU TPeOYEMBbIX TapaMeTpOB OECIPOBOIHOTO MOAKIIOUEHUS.

4.1.3. PexxumMbl 6eCIPOBOTHOTO COETUHEHHS

Yempoiicmeo mosicno nacmpoums 0na pabomut 6 cedyOuUX perHcumax.

e PexuM «CTaHIMKU» - MOAKIIYEHHE K yeTpoicTBy uepe3 Wi-Fi poyrep;
* PexuM «royka 1octyna» - MoAKIIOUYEHUE K YCTPOHCTBY HANPSIMYIO;
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B pexume «ToYKM JIOCTyma» YCTPOWCTBO co3maeT coOctBeHHyr cetb WIi-Fi, ¢ umeHnewm,
coctosiiuM u3 SSID ceTH, yka3aHHBIM HACTPOMKaX, U CEPUIHOTO HOMepa nmpubopa. Hampumep, mpu
ykazanuu «NDAS» B mapamerpax SSID ceiicMomeTpsl OyayT co3naBaTh CETH C Ha3BaHHUSAMU

NDAS_RS003601, NDAS_NDOO3504r.m.

HpI/I pa60Te B PCKUME «TOYKa OOCTYIIa» I1apoJib CCTH JOJDKCH MMCThb JJIMHY HE MCHCC 8
CHMBOJIOB.

Hacrpoiiku cratnyeckoro |IP agpeca HeoOXoaumsel i paboThl pubopa B CETAX, I€ OTCYTCTBYET
DHCP cepBep. JlanHas omius J0CTYITHA TOJIBKO B PEKUME «CTAaHIIMK». B pexrMe «royka J0cTyna» Ha
ycrpoiictBe paboraet coOctBeHHblii DHCP cepBep, koTopblii Bcerja mNpHCBavBaeT CaMOMY
ceiicmometpy IP aapec 192.168.0.1.

He ucnonw3yiite HacTpoiiku cratuueckoro IP B Tex cersix, rme paboraetr DHCP cepsep,
MOCKOJIbKY 3TO TipuBeeT K KoHGauKTy |P aapecos. Ecnu tpebyercss mpucBouTh mpudopy
3amanHbli P agpec, ncnonb3yiite HacTpoiiku pesepupoBanus IP agpecoB DHCP cepsepa

4.2. Paboma 8 0CHOBHOM pexcume

Jis  ympaBiieHuss W KOH(PUTYpUPOBAaHHUS YCTPOHCTBa 4Yepe3 HH3KOCKOpocTHOW kanan USB
HE0O0XO0AMMO HCTIONBb30BaTh porpammy NDAS.

VYuparienue W KOHPHUIYpHpPOBaHUE ceiicMoMeTpa, mojkimodeHHoro k certu Wi-Fi, wmoxer
OCYILIECTBIISIThCA Kak ¢ ToMoIbio nporpammuoro odecnieuenuss NDAS, tak u yepe3 BeO-uHTEpdEiic
YCTPOWCTBA.

4.2.1. liporpamma NDAS

B mporpamme NDAS BO3MOXHBI ClI€YyIOIIUE ONIEPALIUH:

e IIpocMOTp TEKyIIEro COCTOSIHHS ceiicMomeTpa (HanpspKeHHe MUTaHusl, CBOOOHOE MECTO Ha KapTe
namsatd, Hammaue curHana Wi-Fi u GPS, craryc cMHXpOHHM3aluu BpEMEHH, JIPYTUe JOCTYITHBIC
napameTpebl);

* H3meHeHue napameTpoB OecnipoBoHOM cetn SSIDu maposis, 6e30MmacHbIX PEKUMOB;

e l3meHeHue mapameTpoB KOH(MUTyparuu (4acTOoTa OTCUETOB, HACTPOMKA 3alKMCH 10 KaJCHAApIo,
YCTAHOBKA YCHJICHUS KAHAJIOB);

e 3amycK U OCTaHOBKA PErUCTPAIlHH;

e [IpenBapuTeNbHBIA IPOCMOTP MOJTYYaEMbIX JaHHBIX Ha JIETY;

e Onmnepanuu co BcTpoeHHOM SD kapToit (0uMCTKa, BKIIOYCHUE 3AIKCH, TMEPEKIIIOYCHUE B PEXKHUM
YTEHUsSI JTAaHHBIX);

* Bhigaua TECTOBBIX CUTHAJIOB.

4.2.2. Beo-untepdeiic

Be6-unTepdeiic ontumu3upoBaH s yaoOcTBa kKoH(urypupoBanusi ycrpoictB NDAS nHa
cmaptonax u tuiaHmerax. Jloctyn k BeO-uHTEpdeiicy MoKeT ObITh OCYIIECTBIIEH uepe3 Opaysep
JT000r0 YCTPOWCTBA, MOAKIFOYEHHOTO K TOM K€ CeTH, K KOTOpO# MOJKIII0UeH caMm ceiicmomerp. Beb-
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uHTEepEiC yCTPOHCTBA TO3BOJSET MPOU3BOJIUTH Te ke omepaiuu, yto U mporpamma NDAS, 3a
UCKJTIOYCHUEM PEIaKTUPOBAHUSI PACIIMCAHUS 3alUCU — JOCTYITHO U3MEHEHHE TOJIBKO TEPBOM CTPOKHU
TaOIULIBL.

Joctyn k BeO-CTpaHUIE ¢ HACTPOHKAMU MOXKET OBITh OCYILECTBJIECH MOCPEACTBOM OOpamieHus: K
JIOKAJIBHOMY JIOMEHHOMY HWMEHH YCTPOMCTBa, IPEJACTABICHHOMY Kak <cepuitHblii HOMep>.local
(manpumep, RS003601.loc) mubo HermocpencTeerno mo IP agpecy.

HeranbHas wuHCTpyKIusi 1o pabore ¢ BebO-unrepdeiicom mnpeacTtaBieHa B mpuioxkeHHH NeS k
HacrosineMy PykoBoJicTBY.

4.2.3. FTP-cepBep

s noctyma k ¢ainaMm Ha KapTe MaMsITH yCTPOIMCTBA MO CETH MOXKET ObITh HCTOJIb30BaH FTP-
cepBep. g mpocMmoTpa coaepKUMoro (hauaoBO CHCTEMbl M CKauMBaHHUS HEOOXOIUMBIX (haijioB
MOYKHO HCIOJIb30BaTh JI000# coBpemennbiii Opaysep (Chrome, Firefox, IE, Safari)mpoBoanuk
Windows,a takke crienuann3upoBaHHbIe TporpamMmMsl, Takue kak Total Commandeitnu FileZilla.

g moctyna k kopHeBoMmy kaTtanory FTPHaGepure ¢ npedukcom «FTP»B anpecHoii ctpoke |IP
azpec ycTpoiicTBa, MO0 JIOKanbHOE JOMEHHOe uMs (B cilydae MOJJICPKKHA CHCTEMOW CITyKObI
Bonjour), nanpumep, «ftp://192.168.0.100mmm «ftp://rsO03601.local»CepBep nmpuHuMaer r0d0e
UMsI TIOJTb30BATEINS U TTapOJIb.

JleranbHass WHCTpYKIMs 1o pabore ¢ FTPcepBepoM mpenctaBieHa B NpHIIOKeHUH Neb K
HacTosieMy PykoBoacTBy.

FTP-<cepBep He paboTaet, KOrja yCcTpoCTBO MEPEBEAEHO B PEKUM UTEHUS KAPTHI.

B ciyuae eciu npousBoauTcs peructpauusi naHHbeiX, FTP cepep mo3Bosisier ckavyatrh Bce
daitnel kpome ¢ailyioB, KOTOpbIE B JaHHBIE MOMEHT OTKPBITHI JUIsl 3alMCH, & UMEHHO
tekymiero SIVY-daiina u daiia Tekymiei o qHorepIioBoi 3aIucH.

4.2.4. Bezonacusble pexxumbl FTP u Be6-cepBepoB

be3onacHble peKMMBI BBEJAEHBI C II€JIbI0 HCKIIOYEHHS PHUCKAa CIy4allHOrO IOBPEXKIACHUSA
JMAHHBIX JUIS CIy4aeB, B KOTOPBIX JOCTYI K HHTEpdeicy u (ailyioBoi cucteMe nmpruOopoB OTKPHIBACTCS
IMPOKOMY Kpyry Juil. B 6e3omacHoM pexxnme BeO-uHTEpdeiica 3a010KupoBaHa BO3MOKHOCTh MEHSTh
napaMeTpbl MpuOopa M OTIPaBIATh KOMAaHJbBl 3allycka W OCTaHOBa. J{OCTyNeH TOJBKO pPEXUM
IPOCMOTpPa HACTPOEK M PErucTpUpyeMbiX AaHHbIX. besomacHsbiit pexum FTP cepepa orpanmunBaer
JIoCTyN K (haloBOM CHCTEME PEKUMOM «TOJbKO uTeHue». HacTpoiiku Ge3omacHOro pekuma MOKHO
U3MEHUTH TOJIbKO TIocpencTBoM mporpamMmbel NDAS.

4.2.5. IlocnenoBaTeIbHBINA NOPT U BHIBOJ JIOTA

Bce ocHOBHBIE COOBITHSI MHUKPOTIPOTPAMMEBI YCTPOICTBA COMPOBOMKAAIOTCSI COOTBETCTBYIOIIUMHU
COOOIIEHUSIMH JIOTA, KOTOPbIE BBIBOJAATCS B TIOCIIEAOBATEIBHBIN MOPT HU3KOCKOPOCTHOTO COEAWHEHHUS
USB u moryr ObITh 0TOOpaXkeHbI MMporpaMMmamu Juis pabotel ¢ TepmuHaniom. B cpene Windows k
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TaKUM MporpamMmaM oTHocuTes «Tera term», «DockLight», «Terminal by Braysr.n. [Ipu Hactpoiike
apamMeTpoB MOCIICAOBATEIBHOTO MOPTA CIIEAYET YKa3aTh CICIYIONINE 3HAUCHUSI:

* Cxopocts 11520060/] (Baud Rate — 115200);

» 8owurt mannsix (Data bits — 8);

* 1 cron-6ur (Stop bits — 1);

* Bes outoB uetHocTH (Parity bits — 0);

Jns paboThl ¢ TOC/IEAOBAaTEIbHBIM MOPTOM MCIOJB3YHTE LubpoBoi Kadenb 10-KOHTaKTHBIM
pazbeMoM U pazbeMoM USB-A. Kabenb noakirouaercs Ko MHOTO( YHKIIMOHAJIBHOMY Pa3beMy.

[Tporpamma NDAS mnpu ucnosib30BaHMM TNPOBOJHOIO COEAMHEHUS TakKe OOMEHHBAaETCs
JAHHBIMHU C YCTPOMCTBOM 4epe3 MOCieI0BaTeNbHbIA MOPT, IO3TOMY B 3TOM CJIydae CIeayeT
OTKJIFOYATh BCE MIPOrpaMMbl pabOTHI C TEPMHUHAJIOM, KOTOPBIE MOT'YT 3a0JIOKUPOBATh JIOCTYI K
nopty. BepHo wu oOparnoe — mnporpamma NDAS Oyner OJ0KHMpoBaTh JOCTYI K
MOCJIeI0BATEIbHOMY TOPTY JJIS IPYTUX MIPOrpamMM.

IMporpamma NDAS oOMeHWBaeTCsl JaHHBIMA C YCTPOMCTBOM TIO IOCJIEJOBATEIBHOMY IOPTY
NIOCPEJICTBOM BHYTPEHHEro MpPOTOKONa oOOMeHa JaHHBIMH. [IpW TOJy4eHHUH TMEepBOTO IaKeTa,
UMEIOIIETO 3aroJOBOK COOTBETCTBYMOLIETO (hopMaTa, YCTPOWMCTBO MEPEKIIOYaeTCS B PEXHM OOMEeHa
JMAHHBIMH TI0 TpOTOKoJy. Ilpu 3TOM Bce coobmieHus yor-(aiiyia Takke YIaKOBBIBAIOTCS B (opmar
naketa NDAS, HO npu HEOOXOJMMOCTH TEJIO COOOIICHUS IMO-NPEKHEMY MOXKET OBITh MPOYUTAHO
0001 TepMUHATBHON MTPOTPAMMOM.

4.2.6. daiisioBas cucTeMa

['maBHOI JupekTOpuell YCTpOWCTBAa SIBISETCS Mamka C HasBaHHeM «RS_XXXXXXXX», rae
GXXXXXXXX» - CEpUHHBI HOMEp ceiicMoMeTpa. BHyTpH TJIaBHOM IUPEKTOPUU YCTPOMCTBO CO3LAET
NOJAMPEKTOPUU C 3AMMCSIMHA CUTHAJIOB, HAa3bIBaeMble PA00UYMMHU TUPEKTOPHIMH, & TAKXKE AUPEKTOPHIO
«LOGS»,B KOTOPOIi XpaHSATCS JIOTH PaOOTHI.

Cucrema ycraHaBiMBaeT pabouyr0 JTUPEKTOPHUI0O B MOMEHT CO3JaHHS MEepBOTO (hailia 3amucH.
Ecnu Ha MOMEHT CO3/1aHusl TUPEKTOPHH MUMEIOTCS JaHHBIE O TEKYIIEM BPEMEHH, Ha3BaHHE paboueit
mupekropun Ooyzaer chopmupoBano o npuHIHmy «YYYY-MM-DD», To ecth ron-mecsi-aess. Eciu
uHopManu o BpeMeHM HeT, To Ha3BaHue Oyzaer conepxkartbh «NO_TIME_XXX», rge «XXX» -
CJIETYIOIIUH 110 TIOPSIAKY HOMEP.

Pabouast nupexTopusi ocTaeTcss HEM3MEHHOW B TEYCHHE BCETO BPEMEHH HEIPEPBIBHON pabOThI

YCTPOWCTBA, 32 HCKIIIOUEHUEM CJIETYIOIINUX JIBYX CIIY4aeB:

* Ecmu pabouas aupekropusi Obula co3laHa IMPH OTCYTCTBUHM JaHHBIX O BpPEMEHH, TO TMOCIE
BBITMIOJTHEHUSI TIPOLEAYPhl CHHXPOHHM3AlMK pabouass OUpeKTopus Oyaer W3MEeHeHa, U Bce
MOCTIeIYIONINE JaHHbIE OyIyT 3aHUChIBAThCA B TUPEKTOPUIO C KOPPEKTHHIM Ha3BAHUEM.

* Jlocne mepexitoYeHUs] YCTPONCTBA M3 pEXHMMa YTCHHS KapThl OOpaTHO B OCHOBHOW PEXUM
MPOUCXOUT WHHUIMATU3ausg (aliIoBOW CHCTEMbI, YTO MPUBOAUT K OOHOBJICHHIO paboyeit
TUPEKTOPHU.
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BuyTpu paboueit mupekTopun yCTpOWCTBO co3maeT ¢ailibl 3amucu ¢ Ha3BaHueM Bujga «YYYY-
MM-DD HH-MM-SS», 1o ecTh <«roAa-Mecsll-I€Hb 4Yac-MUHYTa-CEKYHIa», COOTBETCTBYIOIIETO
(daKkTHUYECKOMY MOMEHTY CTapTa, OKPYTJIEHHOMY A0 CeKyHbl. Dailyibl 3allMCH UMEIOT pacHIMpeHUe
«*.Siv».

[Ipy BKJIIOYEHUH ONIMHM 3alKCH JAOMOJHUTEIHHOTO OJIHOTEPIIOBOTO CHUTHAjla B pabodeid
JUPEKTOPUU  CO3AAeTCsl MOJAMPEKTOpUst ¢ HazBaHueM «1Hz», Kyma mnpoucxomuT 3amuch
JOTIOJTHUTENIBHBIX (paiiiioB.

[Tanka «LOGS»coaepxut TekcToBbIe (Daiiibl jJora cucTeMbl ¢ uMeHeM dopmaTta «LOG_XXX»,rae
XXX — mopsakoBeiii Homep (aiina. Conepkanue (aiyoB ayOoIUpyeT TEKCTOBBIE COOOIICHMS,
BBIBOJISIIIUECS YCTPOMCTBOM B TMOCJIENOBATENbHBIA TOPT. MakcuManbHBIA pa3mep Jor-gaina
orpanndyeH 1MBbB, mnpu mnpeBHIIICHMH HTOrO0 pa3Mepa Co3AaeTcs HOBBIA (aili co CleayroImuM
HOPSAKOBBIM HOMEpOM. JlaHHBIE 3alMCBIBAIOTCA IOCJEAO0BATENbHO, IPH Iepe3arpy3Ke 3amuch
MIPOJIOJIKACTCS B TIOCTIETHUH (haii.

4.2.7. CAHHXpPOHU3AUSI BPeMeHHU

JlaHHOEe YCTPOMCTBO aBTOMATHUYECKH OCYIIECTBIISCT TPHUBSI3KY PErHCTPHPYEMbIX [aHHBIX K
TOYHOMY BpeMeHH, moiydaemomy mocpeactBom  npuemauka GPS/GLONASS. Tlpormecc
CHHXPOHM3AIIMH YaCOB CUCTEMbI C TOYHBIM BPEMEHEM MOXET 3aHUMAaTh OT HECKOJBbKHX cekyHI 10 30
MHHYT, B 3aBUCHUMOCTH OT TEMIIEPATYPHBIX YCJIOBHI pabOThl mpubopa M MAaBHOCTH MOCIEIHEH
CHUHXPOHM3allMM ¥ YCJIOBUI TpUeMa CIyTHUKOBOTO CHTHAalla B MeECT€ YCTaHOBKH. IIporecc
CHUHXPOHHU3AILUH MTPOXOJIUT B HECKOJIBKO ITAIOB!

e Tlocne momknroueHuss aHreHHb GPS/GLONASS npreMHHK BBINOJHSAET TOUCK CHUTHAIOB
CIYTHHKOB H, TPH HAIWYMH YCTOWYMBOTO CHUTHAJIA, MPOM3BOJIUT DPEIICHHE HABUTAIIMOHHOMN
3aJ]auu — TO €CTh OTpPECIIAeT KOOPAUHATHI U BpeMs. B 3ToT MoMmeHT B okHe niporpammbl NDAS
saxxuraercs Quiar «GPS»paunHaeT peako Murath cBeto o «GPS»Ha kopiryce ycTpoicTBa,;

e IlpousBogutTcs MOJACTPOWKA TAaKTOBOI'O TI'E€HEparopa — JJii TOYHOM YCTAHOBKM XOJia 4acoB
CHCTEMBI.,

* TIlocne 3aBepuieHHs] TOACTPOMKH TMPOU3BOJUTCS KOPPEKIHMsSI BPEMEHH YacOB CHCTEMBI C
TOYHOCTBIO Jiyuiie 1mkc. B 3T0T MOMEHT B okHe mporpamMMmbl 3axkuraercs ¢uiar «SYNC»,a
ceeroanonl «SYNC»Ha KopIryce yCTpoiicTBa HAUMHACT MUTATh PETYJIISIPHO.

* Tlocne 3aBepuieHHs] CHHXPOHH3ALUU MOKHO OTKIIOUNTh GPSaHTeHHy, 3TO HE TMOBIHSAET Ha
MITaTHYIO paboTy yCTpOHCTBA.

* Opnako, mpu Hanmumu curHana GPS Bo Bpems 3ammcu, ycTpoWCTBO MPOIODKUT ILIABHO
KOPPEKTUPOBaTh YacCTOTy TAKTOBOTO TEHEpaTropa, a TaKkKe eXKEMHHYTHO IPOCTaBISTh
BPEMEHHBIC INTAMIBI M HM3MEPATh TEKYIIUH APUPT 4YacoB. DTO TO3BOJIUT 3HAUYUTEIBHO
MOBBICUTh BPEMEHHYIO TOYHOCTh 3alMCH M OTPA3UTCS HA KOPPEISLUU 3amuced ABYyX
YCTPOWCTB, pabOTAIONINX HE3aBUCHMO.

CHHXpOHHU3ALMS BPEMEHHU COXPAHSIETCS 10 MOMEHTa Mepe3arpy3ku ycTpoiictBa. M3smenenue
MapamMeTpoB YCTPOICTBA MPUBOIUT K €ro Nepe3arpy3ke, TO €CTh K IOTEPE CUHXPOHHU3ALUH.
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Jnst koppektHoro npeobpazosanus BpeMenu GPSe UTC cuctema noaep:kuBaeT akTyalbHYIO
UH(POPMAIIMIO O CEKYHIaX KOOPJMHAIINHU, HA3bIBAEMBIX TaK)KE€ BUCOKOCHBIMH CeKyHIamMu. OOHOBIIEHUE
KOJIMYECTBA CEKYHJ] KOOPAWHAIIMN BO3MOXHO OJMH pa3 B MOJro/ia, nepes HactyruienueM 1 siaBaps u 1
utonst. VI3MeHeHHe KOJMYeCTBa CEKYHJ KOOPAWHAIMH MOXET MOTpeOoBaTh OOHOBIICHUS TMPOIIMBKH
ycrpoiictBa. llepecuer cekyHa KOOpAWMHAIIMM MOXXET 3aHUMaTh /a0 15 MHUHYT, mpu 3TOM
CUHXPOHH3AIIMS BPEMEHHU BBITIOJHSACTCS TOJIBKO ITOCIIC OKOHYAHHS TpoIiecca.

Ecim B moment Hactyrmienus 1 sHBaps wiam 1 urons Ha yCTpOMCTBE 3ammylieHa
perucTpaiusi JaHHBIX, BpeMs He OyZeT CKOPPEKTUPOBAHO 0 MOMEHTa OCTAHOBKH 3aITHCH,
JUISL TOTO YTOOBI HE HAPYIIATh IIEJIOCTHOCTD 3aIHCH.

4.2.8. PesxuMbl 0J10Ka perucTpamnuu

Bo3moxkHsl 4 pexxrMa G110Ka perucTpanuu:

* PyuyHOll pexuM - BKIIOYCHHE M OCTAaHOBKA PETUCTPAIlMM TIPOU3BOAWTCS BPYYHYIO 4Yepes
nporpammy NDAS unn WEB-untepdeiic;

* HememrenHslii crapT - perucrpanus HauYMHAETCS ABTOMAaTHYECKH B MOMEHT BKIIIOUYCHHS
YCTPOMCTRBA,;

* CHHXpPOHHBIH CTapT - PpErHCTpals HAYMHACTCS aBTOMATWYECKH IIOCIE  BBIMOJHEHHUS
CHUHXPOHU3AIINHY;

* Paborta mo kaneHmapHOW TaOIMIE - PErHCTpaIys HAYMHACTCS W 3aBEPIIACTCS aBTOMATHYECKU B
YCTaHOBJIEHHOE BpEMsI.

[Tpu paboTe B pydyHOM pEKUME U B PEKUME HEMEAJICHHOTO CTapTa HAIWYHH CHUHXPOHH3AINH
GPS ne sBnsercs HeoOxomuMbeiM. B ciydae ecnam 3amuch CHrHaia Hadalach 10 HACTYIJICHHS
CHUHXPOHU3AIIMHU, B 3aroyioBke (hailioB OyJIyT OTCYTCTBOBAThH JAaHHBIE O TOYHOM BpPEMEHH, a (haiiiibl
OyayT nomerniens! B nmanky ¢ HazBaHueM «NO_TIME_XXX»,rjie «XXX» -MOpsIKOBBIA HOMED.

B ciydae eciiu Bo Bpemsi peructpaiii, HauaTod 0 HACTYIUIEHHS] CUHXPOHU3ALUHU, MOSBUTCA
curnain GPS —ycTpoiicTBO HauHET MpOLEAYPY CHHXPOHHU3AIMH, He MpephiBas 3anucu. [Ipu aToMm, Kak
TOJILKO TpoIleIypa OyAeT 3aBeplleHa, OyAeT co3aana HoBasi paboyas marnka ¢ KOppEeKTHBIM Ha3BaHUEM,
a ouepenHOW OJOK MaHHBIX OyneT 3amucaH B HOBBIA (aily, UMEIOUIN KOPPEKTHBIE BpPEMEHHBIE
JTAaHHBIE.

[Tpu paboTe B pesxuMe CHHXPOHHOTO CTapTa YCTPOHCTBO HAYMHAET 3aMUCh IMOCIE BBHIMOJTHEHUS
MPOLEYPbl CHHXPOHU3ALUU C Hayajla 04epeTHOM 1eJ10il MUHYTHI.

[Ipu pabore B pexuMe 1o TabNMIE 3amUCh CHTHAIOB HAYMHACTCS ABTOMATHYECKH B
YCTaHOBJIEHHOE BpPEMsI C TOYHOCTBIO JO OJHOIO OTcuera. Permcrpanus BcerJa HayMHAETCs MOCIe
CUHXPOHHU3ALIMHU, OJHAKO MOCJE TOro, KaK YCTPOMCTBO CHHXPOHM30BaHO, Hamuuue curHana GPShe
SIBIISIETCS] 00513aTEIBHBIM BILIOTH JIO MOMEHTA OTKITIOUCHHS TUTAHUSI UITH MIepe3arpy3Ku npuoopa.

VYcerpolicTBO HaxoauT B TaOJiuIe OMDKAWIIYI0 MO BPEMEHHM CTPOKY M OKHIACT HACTYIUICHUS
BpEMEHHU cTapTa. B ciydae eciu Tekyliee BpeMsi OKa3ajloCh BHYTPU OJHOTO M3 3aJaHHBIX TaOiuuei
MHTEPBAJIOB, 3aIIUCh HAYMHAETCS CPa3y, CO CIAEAYIOUIEeH 11eI0i MUHYTHI.

[Ipu moctrxkeHnH KOHIA TaOJIUIBI YCTPOMCTBO MEPEXOAUT B pYUHOU pekuM. Ecim yctaHoBieHa
omust «shutdown after finish» ycrpoiictBo nmepexoaut B peskum ruOepHaIMK, XapaKTePU3yIOUICS
HNOHWKEHHBIM 3HepromnoTpediieHneM. BbIBeCTH yCTpOHWCTBO M3 3TOr0 peXUMa MOMKHO TOJIBKO
OTKJIFOUCHHEM MTUTaHUS.
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B cjIydyac €CJIM B MOMCHT 3aIllUCHU 1O PACIIHUCAHUIO MPOU3OLLIIO MPOMadaHUC NHUTAaHUSA, 3allUCh
BO300HOBIIIETCS TOJIBKO MOCJIE BO30OHOBIICHUS CUHXPOHH3AalMU C CUT'HAJIOM GPS.Hamnume curnana
GPSB stom cJIydac ABJEICTCS H€06X0,I[I/IMBIM YCJIOBUEM IS BO300HOBJIEHUS 3aIIMCH I10 pacCiiuCaHHrIO.

4.2.9. Onuud NUKJINYECKO 3alucu

Ecnu BriroueHa onius HUKJINYECKON 3alMCH JaHHBIX, TO MIPU UCUEPIIAHUU CBOOOTHOTO MECTa
Ha SD«kapre, mporpamMMa ycTpoiicTBa HAUMHAET YJAIATh HAanOoJIee cTapbie (aiiibl JIJIsi OCBOOOKICHUS
MmecTa. [Ipu ucnosib30BaHUM ITOM OMIIUU CIIeAYET OOPaTUTh BHUMAHUE Ha PsiJT 0COOCHHOCTEH:

* CkanupoBanue (ailioB IPOUCXOAUT TOJBKO BHYTPHU TJIABHOM UPEKTOPUU PETUCTpATOpa — TO
€CTh B JHUPEKTOPUU C Ha3BaHHEM «RS_XXXXXXXX», Toe «XXXXXXXX» - CepHiHBIH HOMEp
ceficmomeTpa. Bee mpoune TUpeKTOprur UTHOPUPYIOTCS,

e CkaHMpOBaHHUE MPOUCXOJUT TOJIBKO cpean (HailiioB ¢ pacmupenueM «.Siv».Bee mpoune ¢aitis
UTHOPUPYIOTCH,

* Ecam mocne mporeaypsl OYMCTKH B KaTajore He OCTaeTCs HU OJHOTO (paiinia — Takoil KaTaior
TaKXKe yAaseTCs;

* B kauecTBe KpuTEepHs OLICHKH UCTIOIB3YETCs aTpUOYT BPEMEHU U3MEHEHUs (aiia.

Byabre BHUMAaTENbHBI NPU MCIIOJIB30BAHUU OIIUHU IMKIWYECKOW 3allMCHU B OTCYTCTBUU
CUHXPOHM3aLMU cO BpeMeHeM. [Ipu BKIIOYEHHH Yachl YCTPOMCTBA Ka)KJIbIN pa3 CTapTyIOT
C OJIHOTO U TOro *e MoMeHTa - 1 ssuBapss 2017rona — nosromy aiinbl OyayT yAaasThCs
HE B TOM MMOCIIE0BATENBHOCTH, B KOTOPOH OHU (PaKTUUECKH OBLIH 3alMCaHBbI.

Crnenyet nzberath KOH(MUTypalui, MpU KOTOPHIX HA YCTPOUCTBE OYAET CO3/MaHO OOJIBIIOE
KOJIMYECTBO (haiijIoB HEOOIBILIOTO pa3Mepa — ATO MOXKET MPUBECTU K 3aMEIJICHUIO PaOOTHI
(GyHKIMM CKaHUPOBaHUs (AIOB ¥ MOTSHIIUATBHO PUBECTH K IMOTEPE JaHHBIX.

4.2.10. Onunus 3anucy J0NOJIHUTEIHLHOI0 CHrHAJA ¢ yacToToil 1I'n

[Ipy BKJIIOYEHWU OMIMU 3AMUCH JOTOJHHUTEIHHOTO CHTHAlda YCTPOMCTBO MOMHUMO OCHOBHBIX
JTAHHBIX HAUYMHAET 3allMCBIBATh JIOTIOJHUTENbHBIE (Daiibl ¢ yacToToi auckperu3amuu 1 ['m. daiins
HOMAal0T B TMOIMPEKTOPHIO ¢ Ha3BaHWeM «1HZ», © UMEHYIOTCS MO TOMY K€ MPUHIMIY, KaK U
OCHOBHBIE (hailsibl, 32 UCKITIOUeHHEM Hamuus cypdukca «1Hz».

B o0mieM ciydae OCHOBHBIC U JJONOJTHUTEINbHBIE (ailiibl CO3/IAI0TCS CHHXPOHHO (C TOYHOCTBIO 10 1
OTCYETa) M MMEIOT OJIMHAKOBBIC HA3BaHHsS, OJHAKO BO3MOXKHBI CHTYallMH, B KOTOPBIX MPOU30MICT
paccuHXpoHH3AIHs (HanIoB:

* Ecnu SD«apra Obl1a U3BJIcU€HAa BO BpEMsI 3aIlKCH, a 3aTEM YCTaHOBJICHAa 00paTHO;

* Ecnu B pexuMe 3allucH M0 PacIUCaHUIO KapTa MaMsITH ObUIa YCTAaHOBJIEHA TIOCTIE BHIMIOJTHEHUS
CHHXPOHHU3ALUH U BpeMs cTapTa ObLIO IMPOIYIIEHO,

* Ecnu paboyas AUPEKTOPHS MPOrPaMMBI H3MEHUIIACH B MTPOIECCe CHHXPOHU3AIMH BPEMEHH;
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Bo Bcex OmMMCAaHHBIX CiIydasx MHUKpOIporpamma OJioOKa PErucTpaluy CO3/acT Ha KapTe MaMsTH
HOBbIE (hailyibl, MPUUEM HaAvajaoM ITHX (DaiIoB OyIyT COOTBETCTBOBATH HAaMOOJEe paHHHE TaHHBIE,
coxpanuBiecs B 0ydepe ycrpoiictBa. [lockonbky o0beM Oydepa W KOJIMUECTBO NaHHBIX B Oydepe
JUIL Pa3HBIX CHUTHAJIOB M B pPa3HbIE MOMEHTHI BPEMEHHM OTIMYAETCS, OyJIeT OTIMYaThCS U MOMEHT
Hauaza (aiios.

4.2.11. Onuus BbIpaBHUBaHMSA Havyaja ¢aiiia K 3aJaHHOMY BpeMeHU

Omnuust BeIpaBHUBAHUS Haudana (ailyioB K OmpeieIeHHOMY BPEMEHHU BIHSET Ha TO, B KAKO MOMEHT
OyneT mpou3BeleHO pa30MEHUE W OTKPHIT HOBBIM (aity. [lanHas ommms mosie3Ha B ciydae, Korjaa
HEOOXOIMMO TOJIyYHTh 3allUCH OJHHX W TE€X K€ BPEMEHHBIX WHTEPBAJIOB C HECKOJIBKUX MPUOOPOB,
3aIlyCKaeMbIX HE CHMHXPOHHO (HE B peXuMme TaOnuilbl). MOMEHTHI <«Pa30UEHHs» OTCUUTHIBAIOTCS OT
BpEMEHH BBIPAaBHUBAHUS 4Yepe3 MPOMEXKYTKH, KpaTHbIe 3aJaHHOW uuHEe (ailioB. AJTOpUTM
NPOUJUTIOCTPUPOBAH PUCYHKOM HHUKE.

Touxka
BEIPAaBHUBAHUS

MowmenTsl
pa30ueHus

Bpewms

t‘
=
)

[Tpumep 1.

JyimHa daiina — 34aca, Touka BeipaBHUBaHUs - 17wutons 2018rona, 16:00:00
3anuch HaunHaercs 17 urond B 11:45.

Hoselii ¢aiin 6yzner coznan B 13:00,3atem B 16:00,8 19:00u nanee kaxaple 3 yaca.

[Tpumep 2.

Juna daitna — 1yac, Touka BeipaBHuBaHus — O1suBaps 2017roxa, 00:30:00.

3amuck HaunHaeTcd B 17 uroist 2018roma, 12:43.

Hoselit ¢aiin 6yzner coznan B 13:30,3atem B 14:30u nanee B cepejMHe KakJJ0ro HOBOTO Yaca.

[Ipumep 3.

Jnuna daiina — 244aca, Touka BeipaBauBanus 01 saBaps 2017roqa, 18:00:00

3anuck HaunHaetcs 17 urons 2018roqa B 13:30.

Hogpiii ¢aiin 6ynet co3nan B 18:00u nanee co3gaBaTbest KX AbIH IEHB B 3TO K€ BPEMs.
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R.sensors

4.2.12. ®uabTpanus 1aHHBIX

Amnanoro-uudpoBoii mpeodpa3zoBaTenb YCTPOHCTBA BBIAAET CUTHAJ C YAaCTOTOM JUCKPETH3AIHH
1000T 1. Berxoansle curnansl ¢ yactoramu Hibke 1000111 popmupyroTest mocpeacTBOM JAeUMAIIH,
COIPOBOKIAOIIEHCS aHTHATAN3WHTOBON (DUITBTPAIIMEH BBICOKUX YaCTOT.

B kauectBe ¢QuibTpoB wucnons3ytorcs kackaiasl KUX-punsTpoB ¢ nmHeWHON  (a3zoBoit
xapakTepuctukoi. [l momydeHust ageranpHOW WHGOpMAmMU 00 WCIOJB3YEMBIX —alrOpUTMax

buabTpanuu 06paTUTECH K UBTOTOBUTEIIO YCTPONCTBRA.

O060011IeHHBIC XapaKTEPUCTUKH (PHIIBTPOB MPEICTABICHBI B TAOJIMIIE HUXKE!

I'panuna
K T
q;cii[;l;a:npoca SanepiKa*, M TIOJIOCHI Hgizzlga Hepasaomeproc | KoapoumueHt
' ’ MIPOITyCKaHUs, T AUX, Mab rnojiaBjieHus, n1b
I'm ' mogaBneHus, [
500 63,5 200 250 0,7 -177
250 95,5 90 120 0,7 -175
125 349,5 50 62,5 1,4 -177
100 413 40 50 15 -177
50 573 18 24 1,5 -175
25 2483 10 12,5 2,2 -177
10 2960,5 3,6 4.8 2,3 -175
5 4679,5 1,625 2,425 2,6 -174
1 23779,5 0,325 0,485 34 -174

*TIpencraBiieHa 3a/iepKka Kacka/ia aHTHAJIa3MHIOBBIX (PHIILTPOB, O€3 yuera 3aJepKKH CUTHaJla B
nensix AL, koropas cocraBisier 4,5Mc.

4.3. PaboTta B pexume 4YTeHUs1 KapThbl

PexxuM uTeHHsI KapThl HCIIOJIB3YETCS JIJIsl OBICTPOro nepeHoca nHdopmanuu, 3anucanioi Ha SD-
KapTOYKEe CeilicMOMeTpa Ha KOMIIBIOTEp [UIsl JanbHelmei ee oOpaGoTku. [yis wuCmosib30BaHUS
ceiicMoMeTpa B pEXKHME YTCHHs KapThl, MOAKIIOUUTE €r0 K KOMIIBIOTEPY C MOMOIIBIO CTAaHAAPTHOTO
udposoro kadeast USB A/B.

[epeBenute ceiicMoMeTp B pexxuM 4TeHUs kapThl komanaoit «Card readersporpammer NDAS
win BeO-unTepdeiica. [lutanwe ceiicMomeTpa B 9STOM pPEXKHUME BO3MOXXKHO Kak uepe3
BBICOKOCKOpOCTHOM mopT USB oT xommbproTepa, Tak W OT OJIOKa MUTAaHUS 4Yepe3 OCHOBHOW KaHall
MUTAHMUS.

JUis momaym KOMaH[bI Mepexo/ia B peXuM uTeHus naHHbIX, nporpamma NDAS nomxna
UMeTh JM00 OecrpoBOgHOE coeauHeHue, b0 HuzKkockopoctHoe USB coeaunenue c
CEICMOMETPOM.
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B PCKUMC UYTCHUA KapThbl SD-KapTqua CGfICMOMeTpa npeaACTaBIACTCA B CIIMCKES BHCIIHHUM
HAKOIIUTCJIICM, C KOTOPBIM BO3MOHBI BCC ﬂeﬁCTBHﬂ Kak ¢ oObyHpiIM USB mHakomuremem —
IlTeHI/IG/?;aHI/ICB/(bOpMaTI/II)OBEIHI/Ie C IOMOIIBIO CPCACTB OﬂepaHHOHHOﬁ CUCTCMbI KOMIIBIOTECPA.

VYCTpoiCTBO aBTOMATUYECKH BBIXOJIUT U3 PEXKUMa YTEHUS JaHHBIX MPHU OTKItoueHUH Kadenss USB-
B, mo koTOpoMy OCyIIeCTBIsIETCsS Mepeava JaHHbIX, a TaKkKe Mocie nepe3arpy3ku. [loMmumo sToro
PEXKHUM MOKHO OTKJIFOUUTH TocpencTBoM mporpammbel NDAS win BeO-unTepdeiica.

JIoist 94TeHus IaHHBIX 110 CETH MOXKeT ObITh Hcronb3oBaH FTPcepsep (cMm. 11.4.2.6).
Ecnu ycrtpoiicTBO HaxoauTcss B pexume uTeHus KapTtel, FTP cepBep craHoBUTCS
HEJ/IOCTYIIEH.

4.4. O6HO8B1eHUe NPoWuUsKU

VYcerpoiictBa cepun NDAS, mpoussenennsie HauuHass ¢ 2018 roga, MMEHOT BCTPOCHHBIH
3arpy34mK, KOTOPBIH MO3BOJISIET BBIMOJHATH O€30MacHOE OOHOBJICHHE MPOUIMBKH, (aiiia IHIEH3UH U
CTpaHUI] BCTPOCHHOTO BeO-uHTEpdeiica.

ITpu KaXI0M BKJIIOYCHHH WK Tiepe3arpys3ke mpubopa 3arpy3dmk MPOBEPSET KOPHEBOM KATaaor
KapThl MAMSITH HA HAJIMYKE CICAYIONUX (aiyIoB, M B ClIy4ae HAJMYHUS BHIMIOIHIECT OOHOBJICHHE:

* «ndas_firmware.bin» gaiin npormBkwu;

* «ndas_bootloader.binxpaiin 3arpy3unka (Hebe3onacHo, cM. IpUMEUaAHHUE HIXKE):

* «ndas_license.dat»paiin auneH3um;

* «ndas_webserversmanka ¢ html-ctpanuiiamu Be6-unTepdeiica;

it OOHOBIIEHHSI TOMECTUTE OOHOBIISIEMBIiA (hailsl MM MANKy B KOPEHb KapThl MAMATH YCTPOICTBA
JTHOOBIM  JTOCTYIHBIM  CIIOCOOOM, YOEIMBIIMCH B MPABWJIBHOCTA HAa3BaHHs, 3aTEM BBIMOJHHUTE
nepe3arpy3kKy M JIOKIUTECh OKOHYaHUs Tporecca oOHOBieHus. Ilpomecc compoBoxmaercs
MOMEPEMEHHBIM YacThIM MHTAaHMEM CBETOJHMOJIOB, TIOCJIE YCIEUIHOTO 3aBEPIIEHUS KOTOPOTO,
CBETOJIMO/IBI TIEPEXOIAT B HOPMATILHBIN PEHKHIM.

[Ipu HEeoOxoaUMOCTH, B X0 OOHOBJICHUSI MOKHO HAOJIIOIaTh BEIBOJUMBIE B JIOT-(Daiisl COOOIICHHS
HOCPEJICTBOM OJIHOW M3 mporpaMm TepmuHaia (cm. m. 4.2.5).Bce cooOnieHus Takxke monagaroT B (aiin
BOOT_LOG.txt,xoTopblii co3qaeTcs B TJIABHOW JUPEKTOPUU HA KApTe MAMSTH.

Yb6enutech B CMEHE BEpPCHHM IMPOLIMBKU ycTpolcTBa mocpenctBom mporpamMmbl NDAS, Be6-
uHTepdeiica Ui CoAeP>KUMOTO JIOT-(aiia.

3arpy3uth (ailiibl, a TakKe MOJYYUTh aKTyaJdbHYI0 HH()OPMAIMIO O BHECCHHBIX M3MCHEHHSX W
coBMecTuMOCTH, MOoxkHO Ha FTPcepBepe mo anpecy ftp://download.nordlab.com.

Ecnu oGHoBnenue ¢aitna npommBKH OyJIeT IMpepBaHO WM BBINOJIHEHO C OLIMOKaMH,
YCTPOHCTBO 3arpy3uTcsi B <«O€30IIaCHOM pPEKUME» C HCIHOJIb30BAHUEM 3aBOJICKOM
NpoIIKBKH. B 3TOM citydae He0OX0AMMO TOBTOPUTH MONBITKY OOHOBJICHHUS.

B kakoMm pexume 3arpy3miioch yCTpOWCTBO MOXKHO y3HaTh 4yepes mporpammy NDAS, Be6-
uHTepdeiic umm u3 Jor-gaitia Ha KapTe MaMATH.
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[Mponienypa  oOHoBienuss  3arpy3urka (daitn  «ndas_bootloader.bin») ssusercs
HeOe3omacHOW. B cinywae ommOky wim ¢00si MUTaHUS B TPOLIECCe OOHOBJICHUSI YCTPOHCTBO
CTaHeT HepaboToCcmocOOHbIM. [IJiss  BOCCTaHOBIICHHS PabOTOCIOCOOHOCTH —mpubopa
noTpeOyeTCss ero PEeMOHT Ha MPEIIPUSTHU-U3TOTOBUTENE, MOITOMY HE PEKOMEHIYeTCS
OOHOBJISITB 3arpy34yrK 0e3 KpaiHeH HE0OX 0 IMMOCTH.

5. Ycnoeus akcnnyamauyuu

CelicMOMeTp 3alIUIIEH OT CKAYKOB TEMIEpaTypbl W aTMOC(QEpPHOTrOo MAaBJICHUS, OMHAKO, JUIS
CHIDKCHHS yPOBHS HEXKENATeNbHBIX BO3/JCHCTBHN, BBI3BAHHBIX W3MEHEHHEM TeMIepaTypbl H
KOHBEKIIMEH BO3/lyXa, PEKOMEHIYETCs JOMOJIHUTEIFHO HAKPHITh €ro CBEpXY KOKYXOM U3 MOPHCTOTO
TETJIOM30JIUPYOLIEro MaTepraia (MEHOIIACT, ICHOMOINYPETaH U MOJ00HBIE).

[Tocne pacnakoBKH, YCTaHOBKM WM mojacoeanHeHus depe3 10-15 muH. ceficMOMETp BBIiIET Ha
pexuM U OyneT roToB K dKcruryaranud. [lepBeie 24-724aca, B 3aBUCHMOCTH OT BHEIIHUX YCIIOBHH,
YpPOBEHb IIYMOB CEWiCMOMETpa MOXET OBITh CJerka BBIIE, TaKKe MOTYT HaONI0JaThcsi HeOOIbIIue
«KJIEBKM» B BBIXOJHOM CHUTHaJIE. DTO HOPMAJILHOE SIBJICHUE B IEPUO/] CPa3y IMOCIE YCTAHOBKH.

B cooTBeTcTBUM ¢ MEXIYHAPOIHBIM CTaHAAPTOM TMBUICBIIATO3ALIUIIEHHOCTH, CTENEHb 3aIIUTHI
nanHoro npudopa IP 54 —gactuynas 3ammrta oT mbUIH (HE MPOHUKAET B KOJUYECTBE, KOTOPOE MOXKET
noMenaTh paboTe YCTPOUCTBA), 3alUTa OT BOJSIHBIX OPBI3T B JTFOOOM HAIPABJICHHH.

[TpuGop Helb3s MOrPYKaTh B BOAY HIIM YCTAHABIMBATH B 3aTAIUIMBAEMbIX BOJION MecTax 0e3
JOTIOJTHUTEIILHOW 3aIIUThI!
6. Kanubpoeka
AHANOroBbIC IEMH CeCMOMETpa OO0JIAJAI0T TUIOCKOH MO0 CKOPOCTH XapaKTEePUCTHKON BO BCei
paboueii moJyioce 4acToT co cnaaoM -3 1b Ha Kpasx. AHAJIOTOBBIC IEMH CEHCMOMETPa OTKATUOPOBAHBI
¥ HAaCTPOEHBI C TOUHOCTHIO + 1nb.
CelicMOMeTp HMMeEeT BO3MOXXKHOCTh CAMOTECTHPOBAHHUS BEPTHKAIBHOTO KaHaja IyTeM I0Ja4d
JTaJOHHBIX CHTHAJIOB CHHYCOMJAIBHOW W TPSAMOYTOJIbHOH (opMbl. ['opH30HTaNbHBIE KaHAJIBI HE

MUMEIOT BO3MOYKHOCTH CAMOTECTHPOBAHUS U3-3a OTCYTCTBHS IieTiell 00OpaTHO CBS3H.

[Topsinok paGoThl € TECTOBBIMHM CHUTHaJlaMd NpUBEAeH B npuioxeHun Ne 4 Kk Hacrosmemy
PykoBojcTBy.
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7. [lepeHOCKa u XxpaHeHuUe

CelicMOMeTp [OCTAaTOYHO MPOYEH U TPAKTHYECKH HE TOJBEP)KEH MNOBPEKACHUSAM B Ipolecce
TPAaHCTIOPTUPOBKHU. lcmonp3ylTe YMakoBKY, NOCTAaBISEMYI0 BMECT€ C MPUOOPOM, HIIHM JHOObIE
yIIaKOBOYHBIE MaTepHajbl, YTOOBI MPEJIOTBPATUTh MOBPEKICHHUE Pa3beMOB Ha KPBIIIKE KOpITyca H
HapanuHel Ha Kopryce. TemmeparypHbiii pexxum xpanenust ot —15 g0 +70°C @EuskoTemmeparypHas
Bepeusi: —40 .. +70°C).

[Ipu TpaHCOPTHPOBKE HE PEKOMEHYETCSl MEepPEBOPAYMBATH MPUOOP BBEPX THOM MIIU
MEPEBO3UTh Ha OOKYy, 3TO MOXET CIPOBOLMPOBATH JJIUTEIbHBIA BBIXOJ HA PEXHUM C
MUHUMAJIbHBIM YPOBHEM COOCTBEHHOIO IIyMa.

8. fapanmusa u obcnyxusaHue

lapanTuiineiii cpok padotel u3nenus — 18 mecsnes. B TeueHne maHHOro mepuoja 3aMeHa WU
PEMOHT JedeKTHOro m3aenust OynyT NMpou3BeaeHbl OecruiaTHO 3a cueT uiroroButens. [loapoOHbie
YCIIOBUS FApaHTHUMHOTIO PEMOHTA ONMCaHbl B ["apaHTUIIHOM TalloHE Ha U3JEIUE.

[To ucrteueHnM TapaHTUWHOTO CPOKa PEMOHT W OOCITy)KMBaHUE MPHOOpa OCYIIECTBISIOTCS 3a
iary.

9. CeedeHusa 06 useomosumesne

H3zomoeumens.
000 «P-cencope»; 141701 Poccust, MockoBckast 00:1., T.Jlonronpyansiii, yin.KykoBckoro, 11.8A;
ten./paxc: +7(498) 744-69-95, e-mail:sensors@mail.tu
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10. TexHU4Yeckue xapakmepucmuku

10.1 dnekmpu4eckue napamempsbl

HaprDKeHI/Ie IIHMTaHUA

12/24B nocTossHHOrO TOKA

(9-36B nmomycTuMbIii 1HAa3oH)

wm 5B or USB
(4,5 .. 5,58 momycTumblii TUana3oH )

[ToTpebaeHne OT OCHOBHOT'O UCTOYHHUKA MPH
aBTOHOMHOM 3aIIMCcH

< 800MBT, BenmmurHa MOTPEOICHHS 3aBUCHT OT
YPOBHSI BXOJHOTO BO3ICHCTBHS

[ToTpebieHre OT BCIIOMOTaTeIbHOTO HCTOYHHKA
HOMUHAJIBHOE |/ IUKOBOE

140mA / 350mMA

10.2 MexaHu4eckue napamempabl

Turbl pa3reMoB

10«onTakrabiii PC-10TB Bunka -
MHOT0( YHKIIHOHAIBHBIA Pa3beM

SMA-M - aktuBHas/maccuBHasa anteHHa GPS
SMA-M - Wi-Fi aatenna
USB-B —ssicokockopoctHoit USB

Bec 5.0kr
Huametp 180mm
Paszmepsl Bricora 6e3 pyuku 160MMm

Bericora ¢ pyukoit 195mm

Marepuain kopmyca

AJTFOMUHUHT
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10.3 AHasio2oeast Yacmb

Tun YYBCTBUTCIIbBHOI'O 3JICMCHTA

MonekynsipHO-3JIeKTPOHHBINA TpeoOpa3zoBaTeb

Koundurypanus

Tpu OpTOrOHAIBHBIX OCH YYBCTBUTEIBHOCTH -
Beprukansnast, Ceep, Boctox

Koaddumment npeobpazoBanus

2000B/(m/c)

Tun BBIXOJJHOI'O CHUI'HaJ1a

aHaJIOTOBbIH, MU depeHIanTbHbII

MaxkcuManbHBIM BEIXOAHOM CHTHA

+ 10B (w1 + 5mm/c)

ITosoca gyacToT

30cek (0,033I'1y) — 50I'

JlomyCTUMBII HAKJIOH MTPH YCTAaHOBKE + 15°
TemneparypHblii JuanazoH - 12..+55€
- 40..455€ — pactmpeHHbII
BpIxoiHOE CONPOTHBIICHUE 10000m
Junamudeckuii auamna3od Ha 1 ' 112]16

CoOctBeHHbIif ryM B Ha 1 111

8,9um/cex (17,8MkB)

HHTerpanbHbIil IyM B II0JI0CE
0,0167 (6Ccex) — 50I'
0,1 (10cex) — 20I'n

76 um/cex (152mkB)
28,4um/cex (57,8MmkB)

Hapa3HTHa;1 MECIKOCEBaAsA YyBCTBUTCIIbHOCTD

-60/16
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10.4 Lucpposast yacmb

Tun ALIIT

Curma-aenbpTa

Yucno KaHajioB

3 OCHOBHBIX

YacTtoTs! ompoca

1, 10, 50, 100, 250, 500, 1006

Pazpemenue ALIIT

24 6ur

Yposenb myma ALIIT

225} dexTUBHBIX pa3psia npu
gactote Be10Opok 100BbI0/cek

dopMart TaHHBIX

BHyTpeHHU#, ¢ BO3MOXXHOCTHIO KOHBEPTAIHH
B Ounapusiii, miniSeed, SEG

GNSSnpuemuauk GPS / GLONASS
GNSSro4HOCTh BpeMEHU <1uS
CtabuiIpHOCTh OIIOPHOTO TeHEepaTopa 510"

Pexxumel 3amnucu JaHHBIX

PyuHO#, 10 pacmucanuio, aBTO3aIycK 1o
MoJ[a4ue MUTAHUS, AaBTO3AITYCK 110
cuaxponuzauu ¢ GPS

Y CTpoicTBO MaMaTH

32 Gb micro SDOpsmm kapra Class 10

[IpoTokobl nEepenaun JaHHbIX

Full-speed USB 1.Ikbudurypuposanue)
High-speed USB 2.0ifenune maHHbIX)

Wi-Fi IEEE 802.11b/g/n@ecipoBoHoe
COC/IMHCHHE)

TemmnepaTypHblil 1Hana3oH

-25 ... 485 °C cranmaptaas SDxapta
-40 ... 485 °C -unnycrpuansHas SDxapra

BCTpOGHHHe JAaTYUKH KOHTPOJIA COCTOSITHUSA

Hampskenne OCHOBHOr0O KaHajia MUTAHMS,
TeMIeparypa
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MPUITOXXEHUE 1. PACIIOJIOXXEHUE PA3BEMOB U PEXXUMbl UHOUKALINN

Mab
Bruadband seismograph | |
CME-4311ND ||

00 ~N OO

Puc. 1.Pa3zbembl 1 HHAMKATOPHI

Tabmuma 1.
O0o03HaueHNs HA PUCYHKE

o | Haznauenue
CnupTOBOI YPOBEHD
MHuoro¢hyHKIIMOHATBHBIA pa3beM

JKénreiii ceetonuon REG
(pexxum paboThI)

W N[ k| =z

IS

3enenbiii ceeToauon GPS
(cTaryc CHHXpOHHM3AIINN)

Pasrem GPSanrtenns!

Pazbem WiFi anteHHbI

Pyuxka

Pa3sbem urenus nauaeix USBBF7

0| N Ol
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Tabnuia 2. Pexxumpl paboThI CBETOIHOJIOB.

* - Tlocne mojayu MUTAHUS WITH TIepe3arpy3Ku BO BpeMsl 3arpy3KU NPOIIMBKH YCTPOICTBA CBETOINO 1B
MHTAIOT <MAaCTO MMOTIEPEMEHHO» B TeueHHH 4-8 CeKyH]I, 3aTeM T'acHYT.

Ber Pesxxum paéoThbl

2% BxotroueH / 98%BHIKIIIOUEH — 3aMKMCh HE IPOM3BOIUTCS, KaJICHIaph HE
YCTaHOBJICH

DKE o
paboThI 10%xmroueH / 90%BBIKIIOUCH - 0KHMJIAHUE CTApPTa 0 KaJCHIapio

50% BkitoueH / 50%BBIKII0YEH - UAET 3aUCh CUTHAJIA

YacToe Muranue — HCBCPHBLIC IMMapaMCTPbI UJINU olInoKa

- —craryc | 100%BBIKITIOYEH — HET CUTHAJIA CIYTHUKOB, HET CHHXPOHU3ALIUU

CUHXPOHU3AINH
10%BkitoueH / 90%BBIKITIOUEH - €CTh CUTHA CYTHHKOB, HET
CUHXPOHU3AINH

90% Bxirouer / 10%BBIKIIIOYEH - HET CHT'HAJIa CIYTHUKOB, €CTh
CHHXPOHHU3AIUS

50% Bxirouer / 50%BBIKIIOYEH - €CTh CHTHA CITyTHUKOB U CHHXPOHU3AIHS
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TNMPUITOXXEHUE 2. PASBEMBbI, KABEJIN, AHTEHHbI

min. 1.5 m |

-

[wr=ra]

L321

Bunka PC10 Ha kopnyce Posetka PC10-TB Ha kabene

1| He ncnonkayetca
2| He ncnonbayetcs
3| He ncnonbayercs
4| He ncnonbayetcs
5|+D
6
7
8

+D
-D
-D
9| GND
0| Vbus

1

Puc. 1. MHOTOGYHKIIMOHATBLHBIN pa3beM,
rdpoBoit kabemb.

Kabenb nutanusa, 1.5 metpa
|

min. 1.5 m

MNutanwe "+"
MuTaHue obLywni

i
=

OB N slw|m|=

poseTka PC10-TB

—
ol w

Puc. 2. MHOTOGYHKIIMOHATBHBIN pa3beM,
3 KabGenp muranms
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Puc. 3. ludporoii kademns.

Puc. 4. KabGenp nuranusa
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Puc. 5. Cranmapthsrii mudposoit kadbens USB A/B

Puc. 6. Autenna WiFi — pa3beM, BHEIIHUHN BU]T
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A o b4 L5 B o0
Puc. 7. Autenna GPS —pa3neM, BHEIIHUIT BU

Puc. 8 Ilepexoonux SMA-M | RP SMA-M

Puc. 9 Ilepexoonux SMA-M | SMA-M
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000 «P-cencopc»

R ® S e n S G r S 141700MockoBckast 001, T. lonronpyaasii, yiu. )Kykosckoro, 1.8A
ten./dpaxc: (498) 744-69-95

TNPUITOXXEHUE 3. CI1O0COBbI NMNOQKITIOYEHUS B PA3HbIX PEXUMAX

9-36V
source ﬁ
Multifunctional USB-B connector
PC-10
10 pin connector

Puc. 10ITomaya nutanus mo kadesro mutaHus (OCHOBHOM PEKUM pabOThI)

1 2
UsB use
<= g
to PC to PC
Multifunctional USB-B connector

PC-10
10 pin connector

Puc. 11Tlonaya nutanust ot USB (BapuanTs! 1 uim 2)
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000 «P-cencopc»

R ® S e n S G r S 141700MockoBckast 001, T. lonronpyaasii, yiu. )Kykosckoro, 1.8A
ten./dpaxc: (498) 744-69-95

USB
<=
to PC [—I
Multifunctional USB -B connector
PC-10

10 pin connector

Puc. 12TlepBonauansHas HacTpoiika u KoHpurypupoBanue yepe3s USB

to PC

Multifunctional USB-B connector
PC-10
10 pin connector

Puc. 13TlonkmtoueHus B pesKUMe YTCHHS KapThl
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