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1. BeedeHue

TpexKOMIOHEHTHBIH IIMPOKOTOJIOCHBIM MOJIEKYJIIPHO-JIEKTPOHHBIH 1M(poBOil  celicMoMeTp
monenn CME-4311ND (nmanee - ceiicMOMeTp) MpeaHa3HA4YeH JUIsl PETUCTPALUU KOJICOaHHW 3eMHOM
MIOBEPXHOCTH B TPEX OPTOrOHAIBHBIX HampanieHusX. [Ipubop MoXkeT 0JJMHAKOBO IMPUMEHSATHCS KaK Ha
CTALlMOHAPHBIX CEHCMUYECKUX CTaHIMAX, TaK U JUIsl BPEMEHHBIX YCTAaHOBOK IIpU IIOJIEBBIX
HCCIIEI0BAHUSAX.

CeiicMmoMeTp TpeACTaBiseT COOOH TpH BBICOKOUYBCTBUTEIBHBIX MOJIEKYIISIPHO-3JIEKTPOHHBIX
naTyuka-npeoOpasoBarens (OAMH BEPTHKAIBHBIA W JBa TOPU3OHTAIBHBIX), OCH YYBCTBHTEIHHOCTH
KOTOPBIX OPHUEHTUPOBAHBI 110 TPEM OPTOTOHAJIBHBIM OCSIM, 3JIEKTPOHHYIO IUIATy YCHUJIEHUS CUTHAJIA U
IUIaTy aBTOHOMHOTO OECIpPOBOJHOIO pErucTpaTopa, 3akpelyieHHble Ha OOIIeM OCHOBAaHUU U
MOMENIEHHBIE B 3AIIUTHBIN BHELTHUN KOPITYC.

IIpy BHemIHEM MEXaHMYECKOM BO3/JEHCTBUM BCIEICTBUE CEHCMHUYECKUX KOJEOaHUH 3eMHOU
IIOBEPXHOCTH pabouasi JKUJIKOCTb BHYTpU IpeoOpa3oBaresnel (KOHLEHTPUPOBAHHBIA pPacTBOP
JJIEKTPOJINTa HA OCHOBE Homa ¢ 100aBKOW COJeW JMTUS WM Kalus) MepeMemiaeTcs MExXIy
3JIEKTpOaMH IpeoOpa3oBaTessl, HOABOAS K HUM MJIM YAl OT HUX MOHBI PACTBOPEHHOT'O BEILECTBA.
KOHBEKTUBHBIN OTOK 3apsKEHHBIX MOHOB BBI3BIBACT AJEKTPUYECKHM OTKIIMK Ha HJIEKTPOJaX.

DJNEeKTpUYECKUH OTKIMK YCWJIMBAeTCA U IpeoOpa3yercsl MIaToOM yCHJIEHHS B 3JIEKTPHUUECKHUI
CUrHal (HampspKeHHEe) Ha BBIXOJIE, MPONMOPIIMOHAIBHBIN CKOPOCTH BHEIIHETO BO3ACUCTBUS (IBUKCHUS
3eMHON moBepxHOCTH). [lomydeHHOEe TakuM 00pa3oM HampspKeHue MpeoOpa3yeTcss B TOTOK 32-
PaspsIHBIX OTCYETOB, KOTOPBIE 3aT€M COXPAHSIOTCS Ha KapTe MaMsATH YCTPOMHCTBa, MO0 MepenaroTcs
Jlasee 1o KaHajaaM CBSI3H.

Jl71st paboThI ¢ CEiCMOMETPOM HCIIOJIB3YIOTCS CIICAYIOIINE UHTEPENCHI:

e HuskockopoctHoe noaxirouenue Turna USB Full Speed myist konpurypupoBanus nu HaCTpOUKH;

¢ BricokockopoctHoe noakitodenue Tuna USB High Speed s ureHus coXxpaHEHHBIX TaHHBIX;

e becnpoBognoe monkmouenne Wi-Fi IEEE 802.11b/g/n  nmns koHurypupoBaHusi, HaCTPOUKH M
YTEHUSI COXPAHEHHBIX JTAHHBIX.

CeiicMoMeTp He SIBIISIETCS B3PBIBOONACHBIM, TOKCHYHBIM U HE CIIy’)KUT UCTOUYHHKOM 3arps3HEHUS
OKpY>KaroIei cpepl.

B CB43U C IIOCTOAHHBIM TEXHUYECKNM COBEPILIEHCTBOBAHUWEM U
MOJEPHU3ALIMEN U3JIEJINI, B KOHCTPYKIIMIO MOT'YT BbITh BHECEHBI
N3MEHEHUN A, HE OTPAKEHHBIE B HACTOSAILEM PYKOBOACTBE I10
SOKCIUIYATALIY, HE BJIMAIOIWE HA YCJIOBUA YCTAHOBKU,
OKCIUTYATAIIMN 1 TEXHUYECKHUE XAPAKTEPUCTUKN.
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2. Komnaekm nocmaeku u Ha3Ha4yeHue pa3vLemos

Komnnexkm nocmasxu éxnouaem:

Ceiicmomerp CME-4311ND B TpaHCHOPTHOM yaKOBKE;

Kabens nmutanus amuHoit 1,5 metpa ¢ 10-KOHTaKTHBIM pa3beMOM M CBOOOIHBIMU KOHIIAMHU;
Hudposoit kabens muHOM 1,5 MeTpa ¢ 10-koHTaKTHBIM pazbeMoM U pazbeMoM USB-A;
Cranpaptabiit nudposoit kadens USB A/B;

Antenna Wi-Fi SMA-M st ycTaHOBKH Ha KOPITYC;

Anrenna GPS ¢ miuHol kabens 5 MeTpoB;

ITacnopr;

JlononnumenbHo Mozym nocmagiamsca:
e PyKo800Cme0 no IKCHAyamayuu ¢ npuiodceHusimu — I sx3. Ha napmuio,
o Jluck ¢ npoepammuuim obecneuenuem - 1 9K3. Ha napmuio;
o Pazvem muna PC-10TB;
o [lepexoonux SMA-M / RP SMA-M (0ns nookntouenus anmennst Wi-Fi ¢ pazvemom SMA-F);
o [lepexoonux SMA-M / SMA-M.

Hasnadenne wmcmoiib3yeMbIX IMPOBOJOB M KOHTaKTOB pa3bema, (pororpaduu kabenei W aHTCHH
MIPUBECHBI B TIPUIIOKEHHUHN 2 K HacTosmeMy PykoBoacTBy.

Ha gepxHeit KpvluiKe npuoopa pacnoiodcensvl ciedyoujue pazbemsvl U UHOUKAMOPbL:

MpuorodynkunonansHbiii pazbeM Trra PC-10TB Buika Ha kopmyc;
Pa3svem urenns nqanaeix USBBF7 tuma USB-B;

Pasbem nmogkmrouenust anredusl Wi-Fi tuma SMA-F;

Pa3spem nmogkmouenus anteHHbl GPS tinma SMA-F;

CBeTomo/1 cTaTyca CHHXPOHHU3AIMH TOYHOT'O BPEMEHH 3€JIEHOTO IIBETA;
CBeTOIMO0T MHIMKAIIN PEKUMA PaOOTHI KEITOTO IBETA.

Pacrionoxenue pa3zbeMoB, OIMCAaHME PEXUMOB PAOOTHI U PACHOJIOKEHHE WHAMKATOPOB
NpUBEJIEHBI B IpUiIokeHuu | k HacTosemMy PykoBocTBy.

3. ModknroyeHue

Jns muTaHus ceiicMOMeTpa UCHOJIBb3YeTCs OIHOIOJISIPHBI HMCTOYHUK IOCTOSITHHOIO TOKa
HOMHHAJBHBIM HampspkeHueM 12 mubo 24 BonbTa. JlomycTUMBINA JHana3oH OCHOBHOTO WCTOYHHKA
nutanus coctaBiusier 9.36 B. Ilpu nuranuM OT MCTOYHMKA HampsbkeHueM 12 B, cpennuii
noTpedsieMblid ceiCMOMETpPOM TOK cocTaBiisieT 60 MA. B MOMEHT BKIIIOYEHHS WM TPU IOJaYe
CUJIbHBIX BXOJHBIX BO3JCHCTBUM, TOK MOXET yBenuuuBaThes 10 180 MA Ha BpeMs BO3JICUCTBUS U B
TE€YEHHE HECKOJbKO MHHYT TMOCIE MPEKPAlIeHUs] CHUIBHOrO curHama. JKemaTenpHO HCIOJIb30BaTh
WCTOYHHK MHUTAHUS C IUHEHHBIM CTa0MIIN3aTOPOM HAPSKEHUS JINOO0 aKKyMYJISITOP.

4
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KoHTaKTHI 171 mogaun TUTaHUS PacCIioJIOKCHBI Ha MHOFO(i)YHKI_II/IOHaJ'IBHOM pasbEME.

B kauecTBe 1yOnupyIOIIero HCTOYHMUKA MUTAHUS MOXET UCIOIb30BaThCs MOAKIIOYEHUE K MTOPTY
USB. Harpysounas cmnocobnocts nopra USB nomkna mpu 3ToM cocTaBiATh He MeHee 500 MA.
JlomyCTHMBIH AMana3oH HANMPsDKEHHUS MUTaHUs 10 TyOnupyoneMy KaHainy coctasiser 4,5..5,5B.

ByapTe BHHMAaTENbHBI MPH TOJaYe MUTaHUS HAa MHOrOo(pyHKUIMOHANBHBIA pa3zbem! [logaua
HanpspKeHust 0oJiee 5,5 BOJNBT Ha KOHTAKThI JyOIHUPYIOMIETO MUTAHUS BBIBOAUT MPUOOP U3
CTpOSl.

Paznuunbie KOHQUTrypauy NOIKIIOYCHNUS MUTAHUS MPHUBEICHBI B MPHUIOKEHUH 3 K HACTOAIIEMY
PyxoBoacTay.

st paboThl C WCMOJB30BAHMEM BHEIIHUX KOOPAWMHAT M CHHXpOHM3auu 1o cucreme GPS,
noakounte anteHHy GPS K cooTBeTcTByloleMy pazbeMy. MOryT MCHOJIb30BaThCS AKTUBHBIE WIIU
naccuBHble aHTeHHbI GPS.

Jnst paboThl B OECHIPOBOJHOM PEXHME, MOAKIIOYUTE K COOTBETCTBYIOIIEMY pPa3beMy aHTEHHY
Wi-Fi. IlocraBnsiemas B KoMIiekTe aHTeHHa Wi-Fi MoaKiIrouaeTcsi HEMOCPEACTBEHHO K pazbemy. s
MOJKJIIOUYEHHUS] YAJIMHUTENS MO0 aHTeHHBbI ¢ pazbeMoM SMA-F Heob6xoaum nepexoaHuK (B KOMILJIEKT
MMOCTAaBKH HE BXOJIHNT).

4. YemaHoeka u paboma

B oTnnune oT TpagULMOHHBIX IIUPOKOINOJIOCHBIX 3JIEKTPOMEXaHUUECKUX TPUOOPOB MOJIEKYJIISIPHO-
3JIEKTPOHHBIE CEHCMOMETPBI UPE3BbIYAHO MPOYHBI U NI03TOMY HE CHA0XKEHBI appeTHpaMH U IpyTUMU
CIELUAIBHBIMU  YCTPOICTBAMHM JJIsl NEPEHOCKU, YNAKOBKU, PAaCHaKOBKM M TPaHCIOPTHPOBKH.
CelicMoMeTp He HyKJAaeTcsl B IEHTPUPOBAHUM MaccChl, IOTOMY HE MMEET BBIXO/a CEHCOpa MOJIOKEHHUS
Macchl U BXOJHOIO CHUTHaja LEHTpupoBaHus Maccel. CeilcMoMeTp He TpeOyeT HacTpOMKH ypOBHS U
HOJTHOLIEHHO pa0oTaeT NpH yIjlax yCTAaHOBKM BILUIOTH 10 15°.

ITomecTuTe celicMOMETp Ha TBEPAYIO TOPU3OHTAIBHYIO MOBEPXHOCTh TaK, YTOOBI CTpeNKa «1» Ha
BEpXHEH IUIOCKOCTH Kopryca ceiicMomerpa Obula opueHTHpoBaHa Ha Cesep. Torma ykaszarenu B
HIDKHEH YacTu Kopmyca npubopa OyayT HampaBieHsl Broib ocu ¢ Cesepa Ha IOr. [lng tounoro
BBICTABJIEHHs a3UMYyTa IpHOOpa UCTIONb3YyHTE yKa3aTelnu B HKHEH 4acTH KopIryca.

[TomaiiTe nuranue yepe3 MHOTO(YHKIIMOHATIBHBIN pazbeM, 0o uepe3 pazbem USB.

Pesxcumut pabomsl yughpoesoit noocucmemol celicmomempa:

e (OCHOBHOW — YCTPOMCTBO HAaXOAWTCS B PEKHUME OXHUIAHHS, JHOO TPOUCXOIUT PETUCTpAIUs
JTAHHBIX;

e Urenus kaptel — SD kapra celicMOMETpa CTAaHOBHUTCA JAOCTYyHHA I YTEHHS BHELIIHUMH
YCTPOMCTBAaMH, pEruCTpanys HEBO3MOXKHA;
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4.1. YcmaHo8Ka npo2pammHo20 obecnevyeHus U Ha4asnbHblie HacmpoUKu

4.1.1. YcTraHOBKA NPOrpaMMbl

Kommnexkr TIO NDAS u apaiiBepoB HaxoIUTCS Ha KOMIAKT-AUCKE, €CIIM OH BXOJIUT B KOMILUIEKT
NOCTaBKH yCTpoiicTBa. [ToMHUMO 3TOrO, TUCTPUOYTHB TOCIEIHEH BEPCHU MPOrPaMMBbI JIOCTYICH Ha
FTP cepsepe no anpecy

ftp://download.r-sensors.ru/NDAS/

Hns ycranoBku I[10 NDAS tpebyercs PC-coBmectumbiii kommbioTep mon ympasieHuem OC
Windows. MHCTpYKIHS IO yCTaHOBKE MPOTpaMMBI M pabOTHI ¢ HEll MpuBeneHa B MpiiokeHUuH Ne 4 k
HacrosueMy PykoBoacTBy.

OOpaiaiiTe BHUMaHHE Ha COBMECTUMOCTb ckauuBaemoil Bepcuu IIO u mpommBku
ycrpoiictBa. CoBMECTHMbIE BEPCUU MPOIIMBOK YKa3bIBalOTCs B IoKyMeHTe «Release notes»
B TarKe ¢ JUCTPUOYTHUBOM MIPOrPaMMBbI.

4.1.2. HayanbHble HACTPOIKU 0eCTIPOBOIHOTO COeIMHEHUS

[Ipu 3aBoACKMX HACTpOWKax celcMOMeTp paboTaeT B pPEXKUME «CTAHIMW» W HCIOJIb3YeT
CJICYIOIUE TapaMeTPhl OECTIPOBOIHON CETH AJISl TIOKITFOUCHUS
SSID cetu 'NDAS";
naposb 'NDAS12345678';
THun 60e3onacHoct WPA2;
IP anpec, macka cetu u Gateway ycranasiuBatorcsa no DHCP.

JU1s n3MeHeHus mapamMeTpoB OECIPOBOIHOTO COEIMHEHMsI TpeOyeTcs MOAKII0YEHHE YCTPOUCTBA 10
HU3KOCKOpocTHOMY KaHanmy USB. Jlng mnoxakmiodeHus UCHoNb3yTe HU(poBOi Kabemb ¢
10-xoHTaKkTHBIM pazbeMoM. [loaxmounte peructpatop k USB mopty kommnsbiorepa. Ilpu mepBom
BKIIFOUEHHH MOJKET IMOTpeOoBaThcsi ycTaHoBka apaiiBepa FTDI. YcranoBka napaiiBepa MpOMCXOIUT
cuimamu OC Windows B aBTOMaTtnueckoMm pexume. Kpome Toro, npaiisep umeercs B komiiekre 10,
MOCTaBIISIEMOT0 C perucrparopom. 3amyctute nporpammy NDAS, BeiOpaB coeaunenue mo COM-

opTy.

HpaiiBepa noctymnHsl 1 3arpy3ku ¢ FTP cepsepa o agpecy
ftp://download.r-sensors.ru/NDAS/Miscellaneous/NDAS%200ne%20FTDI1%20Drivers/
a TaKXe C caiTa MPOU3BOJIUTES TI0 aJpecy

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

Ecnu mapaMeTpbl CeTH He COOTBETCTBYIOT YKa3aHHBIM, TPEOYETCsl MOIKIIOYUTh CEHCMOMETP 110
HHU3KOCKOpocTHOMY KaHany USB ¢ momombio nugpoBoro xkabens u Ucrnons3oBath nporpammy NDAS
JUIS yCTaHOBKHU TPEOYEMBIX MTapaMeTpOB OECIPOBOIHOTO MOAKIIOYCHHS.
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4.1.3. PexxuMbl 0eCIIPOBOTHOTO COeTMHEHU S
Yempoiicmeo mosrcno nacmpoumsn ona pavomot ¢ cnedyrougux pescumax:

e PexXuM «CTaHIIUMY - MOAKIIIOUEHHE K yCTpoicTBY uepe3 Wi-Fi poyrep;
e PexuM «Touka q0cTynay - NOJKIIOUYEHHUE K YCTPOHUCTBY HANpAMYIO;

B pexunme «TOukM IOCTyma» yCTPOMCTBO co3maeT coOcTBeHHyto cerb Wi-Fi, ¢ umenewm,
cocrosimuM u3 SSID ceTH, ykazaHHBIM HAacCTpOHKax, U cepuiiHOro HOMepa npubopa. Hampumep, mpu
ykazanun «NDAS» B mapamerpax SSID ceiicMomeTpsl OyIyT co3laBaTh CETH C Ha3BaHUAMH
NDAS RS003601, NDAS NDO003501 u T.11.

[Ipu pabote B pexnMe «Touka JOCTyNa» Maposib CETH JOJKEH UMETh JUIMHY He MeHee 8
CHUMBOJIOB.

Hactpoiiku cratuueckoro IP agpeca HeoOxoaumsl 1ist paboThl TpuboOpa B CETAX, TNI€ OTCYTCTBYET
DHCP cepsep. JlanHas oniuus JOCTYIIHA TOJIBKO B PEKUME «CTaHUUNW». B pexxnMe «Touka qocTynay Ha
ycrpoiictBe paboraetr cobctBennbii DHCP cepBep, KOTOpbIii Bcerga MNPUCBAaWBAaeT CaMOMY
cericmometpy IP agpec 192.168.0.1.

He ucnonw3ylite HacTpoiiku cratmdeckoro IP B tex cersx, rae padoraer DHCP cepsep,
MOCKOJIBKY 3T0 mpuBeaeT Kk koHpmukty IP agpecos. Eciu TpeGyercs mpucBouTsh mpudopy
3agaHHbli [P aapec, ncnonw3yiite HacTpoliku pezepBupoBanus [P agpecos DHCP cepsepa

4.2. Paboma e 0CHOBHOM pexcume

Jis  ympaBiieHuss W KOH(PUTYpUPOBaHUS YCTPOMCTBa depe3 HHU3KOCKOpocTHOW kaHan USB
HEOOXOMMO UCTIONB30BaTh porpammy NDAS.

VYnpaenenne u KoH(UTypHpOBaHHE ceiicMOMeTpa, MOAKIoYeHHOro K cetn Wi-Fi, Moxer
OCYIIECTBIIATHCA KaK C MOMOIIBI0 MporpaMMHoro obecneuenusi NDAS, tak u uepe3 BeG-unTepdeiic
YCTpOHCTBA.

4.2.1. Iporpamma NDAS

B nporpamme NDAS BO3MOKHBI ClIETyIOIIHAE ONEPaALIUN:

e [IpocMOTp TeKyIIero coCTOsSIHUSI ceicMOMeTpa (HampsbKeHUEe MUTaHUs, CBOOOTHOE MECTO Ha KapTe
namstH, Hannuue curHana Wi-Fi u GPS, craryc cunxpoHuM3anmuu BpeMeHH, APyrue JOCTYITHBIC
napameTphbl);

e l3menenue mapamerpoB OecripoBoHOM ceTr SSID 1 mapossi, 6€30MacHbIX PeKUMOB;

e l3MmeHenue mapaMeTpoB KOH(PUTypalmuu (4acToTa OTCYETOB, HACTPOWKA 3alMCH IO KaJCHIapIo,
YCTaHOBKA YCUJICHUSI KaHAJIOB);

e 3alycK U OCTaHOBKa PErucTpaluu;

e IlpenBaputenbHbI TPOCMOTP MOJIYYaEMbIX IaHHBIX Ha JIETY;

e Omnepauun co BCTpoeHHOH SD kapToil (O4YHMCTKA, BKJIIOUEHHE 3aMUCH, MEPEKIIOUEHUE B PEKUM
YTCHUS TaHHBIX);
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L4 Bbmaqa TECTOBBIX CUT'HAJIOB.
4.2.2. Beo-unrtepeiic

Be6-unrepdeiic ontumusupoBaH i yaoOcTBa KoHpurypupoBaHus yctpoiictB NDAS Ha
cmaptdonax u 1uraHmerax. Jloctyn k BeO-mHTEep(deiicy MoxeT ObITh OCYIIECTBICH 4epe3 Opaysep
J000T0 YCTPOMCTBA, MOAKIIOYEHHOTO K TOH K€ CeTH, K KOTOpOH MOJKIIIOUeH caMm ceiicMomeTtp. Beb-
uHTEephEiC YCTPOHCTBA TMO3BOJSET MPOU3BOIUTH TE K& omeparuu, 4to U mnporpamma NDAS, 3a
UCKJIFOYCHUEM PEIIaKTUPOBAHUSI PACIIMCAHUS 3alUCH — JOCTYITHO M3MEHEHHE TOJIBKO MEPBOW CTPOKH
TaOJIUIIBI.

JlocTyn K BeO-CTpaHUIE C HACTPOHKAMH MOXKET OBITh OCYIIECTBIICH MOCPEJICTBOM OOpAIICHUs K
JOKAJIbHOMY JIOMEHHOMY HMEHH YCTPOWCTBA, TNPEACTABICHHOMY KakK <cepHilHblii HOMep>.local
(manmpumep, RS003601.local), nubo nHenocpencteeHnHo o IP anpecy.

JletanpHast MHCTpyKUusi o pabote ¢ BeG-uHTepdeiicom mpeacraBieHa B mnpuiiokeHuu NoS k
HacTosieMy PykoBojacTBy.

4.2.3. FTP-cepBep

st noctyna Kk ¢aiiaam Ha KapTe MaMsaTH yCTPOIMCTBA MO CETH MOXKET ObITh HCToab30BaH FTP-
cepeep. i mpocmoTpa conepkumoro (HhaiaoBOi CHUCTEMBl M CKauyMBaHHs HEOOXOIUMBIX (HailiioB
MOYKHO HCIOJIB30BaTh 000N coBpemeHHbIii Opaysep (Chrome, Firefox, IE, Safari), mpoBomHuk
Windows, a Takxe crienuain3upoBaHHbIe TIporpaMMebl, Takue kak Total Commander wiu FileZilla.

s noctyna k kopaeBomy karaiory FTP naGepure ¢ npedpuxcom «FTP» B anpecHoit crpoke 1P
aJipec yCTpOHCTBa, JIMOO JIOKAJIBHOE [IOMEHHOE HMs (B Cllydae MOJICPKKH CUCTEMOH CITyKOBbI
Bonjour), nanmpumep, «ftp://192.168.0.100» wmu «ftp://rs003601.local». CepBep mpuHHMaeT iroboe
WMl TIOJI30BATENS U ITapOJib.

HeranpHas uHCTpyKmma mo pabdore ¢ FTP-cepBepom mpencraBiena B mpuiiokeHHH Neb K
HacTosieMy PykoBojacTBy.

FTP-cepBep He paboTaeT, KOrjia yCTpOUCTBO MEPEBEIEHO B PEKUM UTEHUS KapThl.

B cnydae ecnu npousBoauTcs peructpanusi naHHbix, FTP cepeep mo3Bossier ckayaTh Bce
¢aiinel kpoMe (ailyioB, KOTOpble B JAaHHBI MOMEHT OTKPBITHI JUIS 3allMCH, @ MMEHHO
tekymero SIVY-daiina u ¢aiina Texymeit oAHOTepIIOBO 3aMHCH.

4.2.4. bezonacusble pexxumbl FTP n Be6-cepBepos

bes3onacHele peXHMBI BBEACHBI C LEIBI0 HCKIIOUYEHUS PHUCKA CIIy4alHOTO IOBPEKACHHUS
JAHHBIX JUIS CIIy4YaeB, B KOTOPBIX AOCTYH K HHTepdeiicy u (aiinoBoii cucteme mpuOOPOB OTKPBIBACTCS
MUPOKOMY KpyTy Jiuil. B 6e3omacHOM pexume BeO-uHTepdeiica 3a610KMpOBaHa BO3MOKHOCTh MEHATh
napamMeTpbl Npubopa M OTHPaBIATH KOMaHIbl 3allycka M OCTaHoBa. JlOCTyNmeH TOJBKO PEeXHUM
IIPOCMOTpa HAaCTPOEK U PErHCTpUpPYEMbIX NaHHBIX. be3omacHslil pexum FTP cepepa orpanuumBaer
J0CTyn K (hailyioBOi cucTeMe PeKUMOM «TOJIbKO uTeHue». HacTpoiiku 6e30macHOro pexxuma MOKHO
U3MEHUTh TOJIBKO NOCcpencTBOM nporpaMMel NDAS.
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4.2.5. IlocnenoBare/ibHBLIH NOPT U BBIBOJ JIOTa

Bce ocHOBHBIE COOBITHSI MUKPOIIPOTPAaMMBI YCTPOMCTBA COMPOBOXKIAIOTCS COOTBETCTBYIOIIMMHU
COOOIIEHUSIMHU JIOTa, KOTOPBIE BBIBOJISATCS B IMOCIEA0BATEIbHBIN MOPT HU3KOCKOPOCTHOTO COETUHEHUS
USB u Moryt ObITb 0TOOpaskeHbI MporpamMmaMu ajis paboTsl ¢ TepmuHaioM. B cpene Windows k
TakuM nporpammam otHocutcs «Tera term», «DockLight», «Terminal by Bray» u 1.11. IIpu HacTpoiike
[apaMeTpoB MOCJIEA0BATEIBLHOTO NOPTa CIIEAyeT yKa3aTh CIEAYIOIINEe 3HAUCHHS:

Ckopocts 115200 BO/I (Baud Rate — 115200);
8 out mannbix (Data bits — 8);
1 cron-6ut (Stop bits — 1);
bes ouroB yetHoctu (Parity bits — 0);
Jlns paboThl ¢ TOCIenoBaTelIbHBIM MOPTOM HCHONb3YyHTe IU(poBoil kabenb 10-KOHTAaKTHBIM
pa3zbeMoM U pazbemMoM USB-A. Kabenp moakiarouaeTcss KO MHOTO(QYHKIIMOHATBHOMY pa3beMy.

[Iporpamma NDAS mnpu uCHOIB30BaHMM TPOBOJHOTO COEAMHEHUS TaKXKe OOMEHUBAETCS
JAHHBIMH C YCTPOWCTBOM uepe3 MOCIe0BATEIbHBIN MOPT, TOITOMY B 3TOM CIIydae CIIeAyeT
OTKJIFOYaTh BCE TPOTPAMMBI pabOTHI ¢ TEPMHIHAIOM, KOTOPhIE MOTYT 3a0JIOKHPOBATh AOCTYI K
mopty. Bepno wum oOpatHoe — mnporpamma NDAS Oyzmer On0KHpoBaTh JOCTYIT K
MOCJIeIOBATEILHOMY TIOPTY JUISL APYTHX IMPOTPAMM.

[Iporpamma NDAS oOMeHuBaeTcs MaHHBIMH C YCTPOWCTBOM IO TOCIEIOBATEIbHOMY TOPTY
IOCPE/ICTBOM BHYTPEHHEro MpOTOKOoJa oOMeHa mJaHHbIMHM. [Ipu modydeHuHM nepBOro mnakera,
MMEIOIIET0 3aroJI0BOK COOTBETCTBYIOLIEro (hopMmara, YCTPOWCTBO MEPEKIIOYAeTCs B PEKUM OOMEHa
JaHHBIMU TIO0 TpoTokoiy. Ilpu 3TomM Bce cooOrieHus yor-gaiina Takke yHaKOBBIBaIOTCS B (opmar
nakera NDAS, HO npu HE0OXOAWMOCTH TeNO COOOIIEHUs MO-IPEKHEMY MOXKET OBITh MPOYUTAHO
1000 TEPMUHATBHOM TPOTPAMMOM.

4.2.6. DaiisioBas cucremMa

['maBHOW nupekTOpued yCTpoWcTBa SBISIETCS Manka C Ha3BaHHEM «RS XXXXXXXX», I
«XXXXXXXX» - CEpUIHBIN HOMEp ceilicMomeTpa. BHyTpy TlaBHOM AMPEKTOPUU YCTPOMCTBO CO3/1aET
HOJAMPEKTOPUH C 3alUCSIMU CUTHAJIOB, Ha3bIBaeMble paOOYUMH JUPEKTOPUSIMH, a TAaKKe JUPEKTOPHUIO
«LOGSy, B KOTOpO# XpaHATCS JIOTH pabOTHI.

Cucrema ycraHaBlIMBaeT pabouylo TUPEKTOPUIO B MOMEHT CO3/aHMs NepBoro (¢aisaa 3ammucH.
Ecnan Ha MOMEHT co3iaHusi TUPEKTOPUU MMEIOTCS JIaHHbIE O TEKYIIEM BPEMEHM, Ha3BaHHUE paboueid
aupexTopun Oynet chopmupoBano o npuHIMIy «YYYY-MM-DDy, To ecth roa-mecsi-aens. Eciu
uHpOpMAIMK O BpPEMEHH HET, TO Ha3zBaHue Oyner coaepxkarb «NO TIME xxx», rae «xxx» -
CIEAYIOLINI IO HOPSAIKY HOMED.

PaGouast nupekTopusi ocTaeTcss HEM3MEHHOW B T€UEHHE BCETO BPEMEHH HETPEPHIBHOW PabOTHI
YCTPOMCTBA, 32 UCKIIFOUEHHEM CIIETYIOIIUX BYX CIIy4aeB:
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e Ecmu pabGouas nupexkTopust Obula CO34aHa INPU OTCYTCTBUM JAHHBIX O BPEMEHH, TO IOCIE
BBITIOJTHEHUSI TPOIEIYyphl CHHXPOHU3AIMU pabodas AUPEKTOpHs OyaeT u3MeHeHa, U Bce
MOCIIEAYIONINE JaHHbBIE OyIyT 3aUChIBATHCA B JUPEKTOPUIO C KOPPEKTHBIM HAa3BaHHEM.

e [locrme mnepexiaOYeHHs YCTPOWCTBA W3 PEKMMA UYTEHUS KapThl OOpPaTHO B OCHOBHOW PEXHUM
MPOUCXOJUT HWHUIMAIU3alusl (HaiaoBOM CHCTEMBI, YTO MPHBOJUT K OOHOBIIEHUIO paboueit
JTUPEKTOPUH.

BuyTpu paboueil mupekTopun yCTpOHCTBO co3maeT Qaiiybl 3amucu ¢ Ha3BaHWeM Buga «YYYY-
MM-DD HH-MM-SS», TO ecTh «ToJ-MecAll-IeHb Yac-MHUHYTa-CEKyHJ[a», COOTBETCTBYIOIIETO
(aKTHYEeCKOMYy MOMEHTY CTapTa, OKpYIJICHHOMY /0 CeKyH[bl. Dailyibl 3amMCH MMEIOT pacllipeHue
«*.sivy.

[Ipy BKIIOUEHHHM ONIMM 3aMKUCH JIONOJHUTEIBHOI'O OJHOTEPLIOBOTO CUTHaja B paboueit
JUPEKTOPUU  CO3JaeTcsl TMOAAUpeKTopusi ¢ HazBaHuemM «l1Hz», Kyna mpouMCXOIUT 3amuch
JIOTIOJTHUTEIILHBIX (hailsioB.

[Manmka «LOGS» comepxut TekcToBbIE (haiiibl Jora cucteMbl ¢ uMeHeM gopmara «LOG_xxx», rae
XXX — mopsakoBbii Homep (aiinma. Coxepkanue (ainoB ayOIUpyeT TEKCTOBBIE COOOIICHHS,
BBIBOJISIIIIECS YCTPOMCTBOM B IOCJIEAOBATENbHBI MOPT. MakcUMallbHBIA pa3mep Jor-daiina
orpannded 1MDb, mpu MpeBBINIEHHH STOTO pa3Mepa CO3JaeTcs HOBBIA (a1 co clemyrommM
MOPSIIKOBBIM HOMEpOM. JlaHHBIC 3amuMCBHIBAIOTCS TOCIIEOBATEIBHO, TPHU Iepe3arpy3Ke 3aIuch
TIPOJIOJDKASTCS B TIOCIICTHUH (haiii.

4.2.7. CuHXpoHHM3aUMsl BpeMEHH

JlaHHOEe yCTPOMCTBO aBTOMATHUECKH OCYILIECTBISET MPHUBA3KY PErHCTPUPYEMbIX MJaHHBIX K
TOYHOMY BpeMeHH, moiyyaemMomy mnocpenctBom mnpuemHuka GPS/GLONASS.  IIponecc
CHUHXPOHHU3AIIUHM YaCOB CHCTEMBI C TOYHBIM BPEMEHEM MOXKET 3aHUMAaTh OT HECKOJIbKUX CeKyHH 10 30
MHHYT, B 3aBUCHMOCTH OT TEMIIEPaTypPHBIX YCJIOBUII paboThl mpubOopa M AaBHOCTU MOCIEAHEH
CUHXPOHHM3aIlMM M YCJIOBMHM IpHeMa CIYTHHKOBOTO CHIHaja B MecTe YycTaHOBKM. IIpomecc
CHUHXPOHHU3AIIUH [TPOXOIUT B HECKOJIBKO ITAIOB:

e [locne moaxmroueHust anteHHbl GPS/GLONASS npueMHHMK BBIMOJTHSET TMOWCK CUTHAJIOB
CIyTHUKOB M, NMPU HAJIUYUU YCTOWYMBOTO CHTHaja, MPOU3BOAUT pEUICHHE HABUTALIMOHHOM
3a/la4u — TO €CTh ONpPEAEIIIeT KOOPAUHATHI U BpeMsl. B 3ToT MoMeHT B okHe mporpammbl NDAS
3axxuraercs ¢uiar «GPS», naunHaet peako murath cBetoauo «GPSy», Ha kopiryce ycTpoiicTBa;

e [IpousBoguTcs MOACTpONMKA TAKTOBOIO T'eHEpaTopa — JJIi TOYHOW YCTAaHOBKHM XOJIa 4acoB
CUCTEMBL.;

e [locne 3aBepuieHHs] NOJACTPOMKH NPOU3ZBOJUTCS KOPPEKIHUS BPEMEHUM YacoB CHCTEMBI C
TOYHOCTBIO Jydmie 1Mkc. B 3ToT MOMeHT B okHe mporpammsbl 3axuraercs ¢uar «SYNCy, a
ceeroano «SYNC) Ha Kopiyce yCTpOHCTBa HAUMHAET MUTATh PETYJIIPHO.

e [locie 3aBepieHUs CUHXPOHU3ALUMU MOXXKHO OTKIIOUMTh GPS anTeHHy, 3TO He MOBIMsAET Ha
MITaTHYIO padoOTy YCTPOMCTBA.

e QOpnnako, npu Hamuuuu curdHaia GPS Bo Bpemsi 3amucu, yCTPOMCTBO MPOJOJIKUT IUIABHO
KOPPEKTUPOBAaTh 4YacTOTy TAaKTOBOTO TeHEpaTropa, a TakkKe eXKEMHUHYTHO MPOCTaBISATh
BPEMEHHBIE IITaMIIbl U HU3MEPATh TEKYIIUH ApU@PT 4YacoB. DTO MO3BOJIUT 3HAYUTEIIHHO
MOBBICUTh BPEMEHHYIO TOYHOCTh 3allUCH M OTPAa3UTCs Ha KOPPENALMH 3amucedl JBYX
YCTPOMCTB, pabOTAIOUINX HE3aBUCUMO.
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CHUHXpOHM3AIMS BPEMEHHU COXpaHSIETCs 10 MOMEHTa Tepe3arpy3ku ycrpoiictBa. 3menenune
napameTpoB YCTPOICTBA MPUBOIUT K €r0 Nepe3arpys3ke, To €CTh K MOTepe CHHXPOHU3AINH.

s koppektHoro npeobpazoanus BpeMenu GPS B UTC cucreMa moanepKuBaeT akTyalbHYIO
UH(POPMAIUIO O CEKYHJaX KOOPJMHAILINHY, HAa3bIBAEMbIX TaK)K€ BUCOKOCHBIMH ceKyHIamu. OOHOBIIECHHE
KOJIMYECTBa CEKyHJ KOOpAMHAIIMK BO3MOKHO OJIMH pa3 B MOJTr0Ja, epe] HacTymieHueM 1 suBaps u 1
utonsl. V3MeHeHne KoJM4ecTBa CEKyHJ KOOPAWHAIMH MOXET NMoTpeOoBaTh OOHOBIEHUS MPOIIMBKH
ycrpoiictBa. llepecyeT cexkyHa KOOpPAMHAIMM MOXKET 3aHUMaTh JO 15 MHUHYT, TpHU 3TOM
CHHXPOHHU3AIMSI BPEMEHH BBITIOJIHSAETCS TOJIBKO MOCIEe OKOHYAHUS TpoIiecca.

Ecniu B momenT HacryrieHus 1 sHBaps unum 1 uioiisi Ha YCTpOWCTBE 3amyllleHa
peructpanus JaHHBIX, BpeMst He OyIeT CKOPPEKTUPOBAHO 10 MOMEHTa OCTAaHOBKH 3aIHCH,
JUTSI TOTO YTOOBI HE HAPYIIATh IIEJIOCTHOCTD 3aIHCH.

4.2.8. Pexxumpbl 0J10Ka perucTpanumn

Bo3moxxHbI 4 pexxuma 0J10Ka perucTparim:

e PyuyHOI peXuM - BKIIOYEHHE U OCTAHOBKA PETHCTPALUM IPOU3BOJUTCS BPYUHYIO Uepes3
nporpammy NDAS nnn WEB-unTepeiic;

e HememneHHblii cTrapT - perucTpaluss HauyMHAETCS aBTOMATUYECKM B MOMEHT BKJIHOUEHHS
YCTpOICTBA;

e CHUHXpOHHBIM CTapT - pPErUCTpauusl HAYMHAETCA ABTOMATHYECKHM II0CJIE  BBINOJIHEHUS
CUHXPOHU3aLUY;

e Pabora no kaneHmapHOW Ta0NHIE - PETUCTPAlMsl HAYMHACTCS M 3aBEPIIACTCS aBTOMATHYECKU B
YCTaHOBJIEHHOE BpeMsl.

[Ipu paboTe B py4yHOM pEeXHUME U B PEKHMME HEMEIJICHHOTO CTapTa HAJIMYMH CUHXPOHH3AIHH
GPS He sBnseTcss HeoOXoauMbIM. B ciydae ecnm 3amuch CHrHajlla Havajiach J0 HACTYIUICHUS
CHHXPOHHU3AIlMH, B 3arojioBke (ailsioB OyAyT OTCYTCTBOBATH JAaHHBIE O TOYHOM BPEMEHH, a (Pailiibl
OyayT nomeriens! B nanky ¢ HazBanueM «NO_TIME xxx», rae «Xxx» - MOpsAIKOBBIA HOMED.

B ciydae ecnu BO Bpemsl perucTpanyy, Ha4aToil 0 HACTYIUICHUS CHHXPOHHU3ALWH, TOSBUTCS
curHasl GPS — ycTpoiiCTBO HaYHET MpoLeNypy CUHXPOHHU3ALMH, HE TpephiBas 3anucu. [Ipu 3Tom, kak
TOJIBKO Tpolielypa OyAeT 3aBeplleHa, OyeT co3/1aHa HoBast paboyas ranka ¢ KOppeKTHbIM Ha3BaHUEM,
a odepenHOW OJIOK JaHHBIX OyJeT 3amucaH B HOBBIA (pailyl, MMEIONINl KOPPEKTHbIE BPEMEHHbBIC
JTaHHBbIE.

[Ipu pabote B pexxumMe CHHXPOHHOTO CTapTa YCTPOWCTBO HAYMHAET 3aMHCh MOCJE BBITOJHEHUS
MpOLEypbl CHHXPOHHU3AIMH C Hayala O4epeTHOM €TI0 MUHYTHI.

I[Ipu pabore B pexuMe M0 TaOMUIE 3amUCh CHTHAJIOB HAYMHACTCS ABTOMATHYECKH B
YCTaHOBJICHHOE BpEMsI C TOYHOCTBIO JO OJHOIrO oTcuera. Perucrpamus Bcerna HayMHAeTCsl MOCHe
CUHXPOHHM3alLlMU, OJIHAKO IOCJIe TOro, Kak yCTPONCTBO CHMHXPOHM30BaHO, Hanmuuue curHaina GPS He
SIBIIIETCS] 00513aTEIIbHBIM BILIOTH O MOMEHTA OTKJIFOUEHHUS TUTAHUS WIH TIepe3arpy3Ku nmpuoopa.

VYerpoiicTBO HaXOoAWT B TaOJuIe OMIDKAWIIYIO MO BPEMEHH CTPOKY M OXKHIAeT HACTYIUICHUS
BpeMEHHU cTapTa. B ciyuae eciu Tekyliee BpeMsl 0Ka3ajloch BHYTPU OJHOTO U3 3aJlaHHBIX TaOiuien
MHTEPBAJIOB, 3aIIUCh HAYMHAETCS CPasy, CO CIAEAYIOUIeH 11e10i MUHYTHI.
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[Ipu nocTmwkeHnn KOHIA TaOIUIBI YCTPOMCTBO MEPEXOAUT B pydHOU pexuM. Ecinu yctaHoBiieHa
ormmusi «shutdown after finish» - ycTpoiicTBO mepexoauT B pekuM ruOepHaIlUU, XapaKTePU3YIOIUHCS
NOHMKCHHBIM JHEPronoTpediieHueM. BbIBECTH YCTPOHCTBO M3 3TOTO PEXHMMa MOXHO TOJIBKO
OTKJIFOUCHHEM MTUTAHHUS.

B ciyyae ecnu B MOMEHT 3amMcH MO PAcHMCAHMIO MPOM30LUIO MpOINaJaHue MUTaHMS, 3aIluCh
BO300HOBIISIETCS] TOJBKO IMOCe BO30OHOBICHUSI CHHXpOHU3anuu ¢ curHanoM GPS. Hamuune curnana
GPS B 3TOM cnyuae siBisieTCst HEOOXOAUMBIM yCIIOBHEM TSI BO3OOHOBIJICHHUS 3aIIMCH 110 PACITUCAHHUIO.

4.2.9. Onuusa HUKJIHYECKO 3aMucu

Ecnu BriroueHa onmus HUKINYECKON 3aliCH TaHHBIX, TO PU HCUEPIIaHuU CBOOOTHOTO MecTa
Ha SD-kapre, mporpaMma yCTpOCTBa HAUMHAET YIAIATh HauoOoee ctapble (aiibl st OCBOOOKICHHS
MmecTta. [Ipu ucnosib30BaHUM 3TOH OIIIMU CIeAyeT 0OOpaTUTh BHUMAaHKE Ha Psifl 0COOCHHOCTEH:

e (CkanupoBaHue (aiyIoB IPOUCXOIUT TOJBKO BHYTPHU TJIABHOW JUPEKTOPUHU PErHCTpPaTopa — TO
€CTh B JHUPEKTOPHHM C Ha3BaHHEM «RS XXXXXXXX», IIe «XXXXXXXX» - CEpUHHBII HOMED
cericmomeTpa. Bece mpoune qupekTopun UTHOPUPYIOTCS;

e (CkaHMpOBaHHE MPOUCXOIUT TOJIBKO cpenu (ailyioB ¢ pacuIpeHneM «.siv». Bee mpoune daiinb
UTHOPUPYIOTCS;

e Ecnm mocne mponeaypsl OYMCTKH B KaTajore He OCTaeTCs HU OJHOTO (haiiyia — Takoi KaTayior
TaK)Ke yJaJsercs;

e B kauecTBe KpuUTEepHs OLIEHKH UCTIOIB3YETCsl aTpUOYT BpeMeHHU U3MeHeHus (aiina.

bynpTe BHUMATENbHBI IIPU MCIOJIB30BAHUM ONLUHU LUKINYECKOW 3aIMCU B OTCYTCTBUU
CUHXPOHHU3alMU cO BpeMeHeM. [Ipu BKIFOYEHUH Yachl yCTPONCTBA KaXKIbIil pa3 CTapTyIOT
C OJIHOTO U TOTO ke MoMeHTa - | stHBaps 2017 roga — nmostomy Qaitiel OyayT yaaisaTbes
HE B TOH MOCJIEJOBATEIBHOCTH, B KOTOPO OHU (PaKTUYECKH OB 3alMCaHBbI.

Crnenyet u3beratb KOH(PUTypaluii, MPU KOTOPHIX HA YCTPOUCTBE OyAET CO3/1aH0 OOJIBIIOE
KOJIMYECTBO (hailIoB HEOOIBIIOTO pa3Mepa — ATO MOXKET MPUBECTH K 3aMEJICHUIO PaOOTHI
(GYHKIMM CKaHUPOBaHUS (ailJIOB ¥ MOTEHIMAIBHO MPUBECTH K MOTEPE TaHHBIX.

4.2.10. Onuus 3anucu J0NOJHUTEILHOI0 CUTHAJIA ¢ yacToToii 11"y

[Ipu BKIIFOYCHHH OIIMK 3alKCH JIOMOJHUTEIHLHOTO CHUTHAJa YCTPOWCTBO TOMHUMO OCHOBHBIX
JAHHBIX HAYMHACT 3aIUCBIBATh JOTOJIHHUTENbHbBIC (paitybl ¢ yactoTor auckperm3aruu 1 1. daiimsr
MOMNaJar0T B MOAJAUPEKTOpHIO ¢ HazBaHWeM «l1Hz», m MMeHylTCS MO TOMY K€ NMPUHIUIY, KaK H
OCHOBHBIE (haiiiIbl, 3a UCKItoUeHneM Hannuus cypdukca « 1 Hzy.

B o0miem ciiyyae 0CHOBHBIE U TOTIOTHUTENIbHBIE (DAMITBI CO3/IAI0TCSI CHHXPOHHO (C TOYHOCTHIO J10 1
OTCueTa) U UMEIOT OJIMHAKOBbIE HAa3BaHUA, OJIHAKO BO3MOXKHBI CUTYallMH, B KOTOPBIX MPOMU30MAET
pacCHHXpOHU3AIHS (aiiioB:

e Ecnu SD-kapra Oblsia H3BJI€U€Ha BO BpeMsI 3aIlMCH, a 3aT€M YCTaHOBJIEHa 0OpaTHO;

e Ecnu B pexuMe 3alucH MO PACIUCAHUIO KapTa MaMsTH ObLIa YCTAHOBJICHA TOCIE BBITOJHEHUS
CUHXPOHU3AIIMU U BPEMSI CTapTa ObLIO MPOIMYIICHO;

e Ecnu pabouast [upeKTOpuUs IpOrpaMMbl H3MEHUJIACH B TIPOLIECCE CUHXPOHU3AIMN BPEMEHHU;
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Bo Bcex onmcaHHBIX CiIydasX MHUKpOIporpamMma OJIOKa perucTpaiyy COo3JacT Ha KapTe MamsTd
HOBBIC (pailyibl, TpUUeM HadajoM STuX ¢aiioB OyAyT COOTBETCTBOBAaThH Hanboyiee paHHUE JTaHHBIC,
coxpanuBimecs B Oydepe ycrpoiicta. ITockonbky 00beM Oydepa u KOIMYECTBO JaHHBIX B Oydepe
JUI Pa3HBIX CHUTHAJIOB M B Pa3HbIC MOMEHTHI BPEMECHHM OTJIMYAETCS, OyJEeT OTIMYAThCS U MOMEHT
Hadasa (hanios.

4.2.11. Onuusi BbIpaBHUBaHMUS HavaJa ¢aiijia K 3aJaHHOMY BpeMeHH

Oniyst BEIpaBHUBAHUS Haudaia GailyioB K ONpee]ICHHOMY BPEMEHH BIIMSET HA TO, B KAKOH MOMEHT
OyseT mpow3BeIeHO pa3dWeHHe W OTKPHIT HOBBIA (ain. [laHHas omus TMoJje3Ha B Cilydae, KOrjaa
HEOOXOIMMO TIOJTyYUTh 3alCH OJJHHX U TEX )K€ BPEMEHHBIX MHTEPBAJIOB C HECKOJBKHX MPHOOPOB,
3aIyCcKaeMbIX HE CHHXPOHHO (HE B peXMMe TaOJuIbl). MOMEHTH «pa30HueHUs» OTCUHUTHIBAIOTCS OT
BpPEMEHH BBIPAaBHUBAHUS 4Yepe3 MPOMEXYTKH, KpaTHbIe 3aJaHHOW JiuuHE (ailioB. ANTOpUTM
NPOHUJUTIOCTPUPOBAH PHCYHKOM HHUKE.

Touxka
BEIPAaBHUBAHUS

MomeHThI
pasoueHust

JIMHA
(aitna

[Tpumep 1.

Jlnuna ¢aiina — 3 yaca, Touka BelpaBHUBaHuUs - 17 utons 2018 roga, 16:00:00
3anuck HaunHaeTcs 17 utons B 11:45.

Hogerii ¢aitn 6yzaer coznan B 13:00, 3atem B 16:00, B 19:00 u nanee kaxnpie 3 gaca.

[Ipumep 2.

JunHa daitna — 1 gac, Touka BeipaBHUBaHus — 01 ssaBaps 2017 rona, 00:30:00.

3ammchy HaumHaeTcs B 17 mrons 2018 roxga, 12:43.

Hogsrit daitn 6yner co3gan B 13:30, 3atem B 14:30 u manee B cepeHe Ka)k10r0 HOBOTO daca.

[Tpumep 3.

Jnuna daiina — 24 yaca, Touka BeipaBHuBaHus 01 ssuBapst 2017 rona, 18:00:00

3anuce HaunHaercs 17 urons 2018 roxa B 13:30.

Hogelii ¢aiin 6yaer coznan B 18:00 u nanee co3naBaThCst KaxIblid I€Hb B 9TO K€ BpeMsl.
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4.2.12. ®uabTpanus JaHHbIX

Ananoro-udpoBoi mpeoOpa3zoBaTenab YCTPONUCTBA BbIIAET CUTHAJI C YacTOTOM JMCKpETHU3AlUU
1000 I'u. Beixoansie curHansl ¢ yacroramu Huke 1000 I'i popMHUPYIOTCS TOCPEICTBOM JICIIMMAIIHH,
COIPOBOXK/IAIOIIEHCS aHTHATIA3MHIOBOW (DMIIBTpAIel BBICOKMX YacTOT.

B kauwectBe ¢unbTpoB wucnomb3yrorcs kackaabl KUX-punsTpoB ¢ nmHelHOW  (a3oBoi
XapakTepucTukod. s monyuyeHust JeTanbHOW WHpopManuu 00 MCIONB3YyeMbIX —alTOPUTMax

¢unpTpayu 00paTUTECh K U3rOTOBUTEIO YCTPOMCTBA.

O06001IeHHBIE XaPaKTEPUCTUKU (PHIBTPOB MPECTABICHBI B TAOIHIIE HUXKE:

Koneunas T'pannua I'panuna

wactora onpoca, | 3aziepikKa®, Mc MIOJIOCHI HONOCHI Hepasrnomeproc | Koaddumment
i ’ TIPOIYCKaHMUs, T AUX, Mab nojaByieHus1, 1b

I'm ' nojgapneHus, ['11

500 63,5 200 250 0,7 -177

250 95,5 90 120 0,7 -175

125 3495 50 62,5 1.4 -177

100 413 40 50 1,5 -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 3,4 -174

*[IpencraBiieHa 3aepiKKa Kackaaa aHTHATAN3WHTOBBIX (PMIIBTPOB, 0€3 yueTa 3aJepKK1 CUTHAJIA B
nersix AL, koropas coctamusiet 4,5 Mc.

4.3. PaboTta B pexume YTeHUs1 KapTbl

PexxuM uTeHUst KapThl MCMONB3YETCs sl OBICTPOro NepeHoca nHpopMalmu, 3aniucaHHon Ha SD-
KapTOUYKe ceiicMOMeTpa Ha KOMIIBIOTEp JUIsl JaibHedmeid ee oOpabotku. Jjisi WCHOIB30BaHHS
CEHCMOMETpa B PEKUME UTEHUS KapThl, MOJKIIOUATE €r0 K KOMIBIOTEPY C MOMOUIIbIO CTaHJAPTHOIO
uugposoro xkadens USB A/B.

[TepeBenute ceiicMmoMeTp B peskuM uTeHUs: KapThl komannoil «Card reader» mporpammber NDAS
win  BeO-unTepdeiica. Iluranme celicMomMeTpa B OSTOM peXHUME BO3MOXKHO Kak uepes
BbICOKOCKOpocTHOU TopT USB oT kommbioTepa, Tak W OT OJOKa MUTaHUS 4Yepe3 OCHOBHOW KaHal
HNUTAHUS.

Jlns mojmayn KOMaHbl Mepexoja B pexuM YTeHHs AaHHBbIX, nporpaMmma NDAS nomkHa

uMeTh 100 OecnpoBOJHOE COEAUHEHHe, Jubo HHu3KockopocTHoe USB coenunenue c
CEHCMOMETPOM.
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B pexume utenuss kapThl SD-kapTouka ceiicMOMETpa MpEACTABISIETCS B CIHUCKE BHEIIHUM
HAKOMUTEJIEM, C KOTOPBIM BO3MOXKHBI BC€ JEWCTBHS Kak ¢ oObiuHBIM USB Hakomurtenem —
YTEeHUE/3aMUCh/(HOPMAaTUPOBAHUE C TTIOMOIIBIO CPEJICTB ONEPAIIMOHHON CHCTEMbI KOMITBIOTEPA.

YCTpoiCcTBO aBTOMATUYECKU BBIXOJUT U3 PEXKMMa UYTEHHS JAHHBIX NP OTKItoYeHnH kadenss USB-
B, no xoropomy ocyiecTBisieTcsl nepeaaya JaHHbIX, a TakXke Iocie nepesarpys3ku. [lomumo storo
PEXHUM MOKHO OTKJIFOUUTH mocpecTBoM mporpammbl NDAS wnu BeO-unTepdetica.

JIist 9TeHus TaHHBIX TI0 CETH MOKET ObITh ncnoibs3oBad FTP cepsep (cm. 11.4.2.6).
Ecmm ycTpoiictBO HaxomuTcss B pexuMe uTeHHs KaptTel, FTP cepBep craHOBUTCA
HEIOCTYTIEH.

4.4. O6HO81I€HUEe NPOWUBKU

VerpoiictBa cepun NDAS, npousBeneHHsle HaunHasg ¢ 2018 roga, MMEOT BCTPOECHHBIN
3arpy34uK, KOTOPBIH MO3BOJISIET BBIMIOJHATH O€30MacHOe OOHOBJIGHUE TMPOINMBKH, (haiiina JTUICH3UN U
CTpaHMI BCTPOEHHOTO BeO-uHTepdeiica.

[Tpu kaxa0M BKIIOUEHUH WU Tepe3arpy3ke mpulopa 3arpy3uuk MpOBEpseT KOPHEBOW KaTajor
KapThl TAMSITH HA HAJTMYKE CIEAYIOMMX (HaiIoB, U B CIy4Yae HATUYHS BBIIOIHSIET OOHOBJICHHUE:

e «ndas_firmware.biny» - daiin mpommMBKy;

e «ndas_bootloader.biny - ¢aiin 3arpy3unka (HeOe30MacHO, CM. TPUMEYAHHE HUKE):

e «ndas_license.daty - ¢aiin nuneH3uu;

e «ndas webserver» - mamnka ¢ html-crpanumnamu BeO-uaTEpdEiica;

Jly1st OOHOBJIEHUS TIOMECTUTE OOHOBIIIEMbIN (Pailyl WM ManKy B KOPEHb KapThl IaMATH YCTPOMCTBA
JO0BIM  JTOCTYIHBIM  CIIOCOOOM, YOEQUBIIMCH B MPAaBHJIBHOCTH Ha3BaHMs, 3aT€M BBINOJIHUTE
nepe3arpy3ky M JOXKIWTeCh OKOHYaHUs THporecca oOHoBieHus. Ilpomecc corpoBoxkaaeTcs
MONEPEMEHHBIM YacTbIM MUTAHHEM CBETOJMOJIOB, IIOCJE YCHEIIHOTO 3aBEpUICHUS KOTOPOro,
CBETO/IMO/IbI IEPEXOAAT B HOPMAIbHBINA PEKUM.

[Tpu HE0OXOIUMOCTH, B X0/1¢ OOHOBJICHUSI MOKHO HAOJIOIaTh BHIBOJUMBIE B JIOT-(haiiin cooOIIeHUs
MOCPEICTBOM OJTHOU U3 Mporpamm TepmuHana (cum. 1. 4.2.5). Bece coobmenus Takxke nmonanaot B (ain
BOOT_LOG.txt, KOTOpBIif cO3aeTCs B IJIABHOM AUPEKTOPUH HA KapTe MaMsTH.

VYb6enutech B CMEHE BEpCHM MPOIIMBKH YCTPOHCTBa mocpeacTBoM mporpammbel NDAS, Be6-
nHTepderica Wi CoAePKUMOTO JIoT-(Daiia.

3arpy3uTh (ailsipl, a TaKKe MOJYYUTh aKTyalbHYIO HH(OPMALUIO O BHECCHHBIX H3MCHEHHSX U
coBmectumoct, MoxxHO Ha FTP cepBepe mo anpecy ftp://download.nordlab.com.

Ecin oGHoBnenue ¢aiina npommBKH OyJIeT MpEepBaHO WIM BBINOJIHEHO C OLIMOKaMH,
YCTPOICTBO 3arpy3uTcs B «0O€30IaCHOM pEXHME» C HCIOIb30BAaHHEM 3aBOJCKOM
IpOIIUBKU. B 3TOM ciryyae HE0OX0MMO TOBTOPUTH MOTMBITKY OOHOBIJICHHUS.

B xakom pekume 3arpy3uiioch YCTPOWCTBO MOXHO y3HaTh 4epe3 nporpammy NDAS, Be6-
nHTepdeic wim u3 Jor-daiia Ha KapTe MaMsITH.

15



000 «P-cencope»

R ® S e n S G rs 141700 Mockogckas 00:1., T. Jonronpyansii, yia. XXykosckoro, 1.8A
ten./akc: (498) 744-69-95

[Ipoenypa  oOHoBieHus  3arpy3umka (daitm  «ndas bootloader.bin»)  sBiseTcs
HeOe3onacHOU. B ciydae ommOku mim ¢60s NUTaHUA B IIpoLecce 0OHOBIIEHUS YCTPOMCTBO
CTaHeT HepaboTocnocoOHbIM. JlJIE  BOCCTAaHOBJIEHHMSI pabOTOCIOCOOHOCTH —MpHUbOpa
noTpedyercs ero PeMOHT Ha MPEANPHUITHU-U3TOTOBUTENE, MOAITOMY HE PEKOMEHIYeTCs
OOHOBJIATH 3arpy34MK 0e3 KpaitHeil He0OOXOAUMOCTH.

5. Ycnoeus akcnnyamauyuu

CelicMmoMeTp 3allMIIEH OT CKAayKOB TEMIIEPATypbl M aTMOC(EpPHOro [aBJICHMS, OJHAKO, IS
CHIDKCHUS YpPOBHSI HEKENATEIbHBIX BO3JCHCTBHIA, BBI3BAHHBIX W3MEHCHHEM TEMIEpaTyphl U
KOHBEKIMEH BO3yXa, pEKOMEHAYETCS JIOMOJHUTENBHO HAKPBITh €r0 CBEPXY KOXKYXOM M3 MOPHUCTOTO
TETION30JIMPYIOIIEro MaTepuaa (eHOIIacT, IIEHONOINYPETaH U MOI00HbBIE).

[Tocne pacnmakoBKH, YCTaHOBKHM M mojacoenuHeHust uepe3 10-15 MuH. celicMOMeTp BBIWIET Ha
pexxuM u OyneT ToToB K dKcruryatanun. [lepBeie 24-72 yaca, B 3aBUCUMOCTH OT BHEIIHUX YCJIOBUH,
YPOBEHb IIIyMOB CEHCMOMETpPAa MOXKET OBITh CJIETKa BHIIIE, TAKKE MOTYT HAONIONAThCS HEOOJbIINe
«KJIEBKHM» B BBIXOJIHOM CHUTHaJIE. DTO HOPMAaJIbHOE SIBJICHHE B TIEPUOJI CPa3y MOCJE YCTAHOBKH.

B cooTBeTcTBHHM ¢ MEXIyHAPOIHBIM CTaHIAPTOM IIBUICBIATO3AIIUIEHHOCTH, CTEICHb 3allUThI
naaHOTrO Tpubopa [P 54 — yactuynas 3ammTa OT MUK (HE MPOHHUKAET B KOJIMYECTBE, KOTOPOE MOXKET
MOMeINIaTh paboTe yCTPOMCTBA), 3aIIUTA OT BOJSHBIX OPBI3T B JIIOOOM HAIIPABJICHHUH.

[Tpubop Henb3st morpy’kaTh B BOJY WM YCTAaHABJIMBAThH B 3aTalUIMBaeMbIX BOJON MecTax 0e3

JIOMOJTHUTEILHOM 3aIATHI!

6. Kanubpoeka

AHaJoroBble IEMU CelicMOMeTpa OONATAI0T TUIOCKOW MO CKOPOCTH XapaKTePUCTUKONW BO Bce
paboueii mooce 4acToT co crazoM -3 n1b Ha Kpasx. AHAJIOTOBBIE IIETH CEHCMOMETpa OTKATMOPOBAHBI
U HACTPOEHBI C TOUYHOCTHIO £ 111b.

CelicMOMETp HMMEET BO3MOKHOCTb CaMOTECTHPOBAHUS BEPTUKAJIBHOIO KaHajga IyTeM IOAadu
STAJIOHHBIX CHUTHAJIOB CHHYCOMJAJIBHOM W TNpsAMOYroibHOH (opmbl. ['Opu3oHTanbHBIE KaHaIbl He

HNMCIOT BO3MOXXHOCTU CAaMOTECTUPOBAHUS N3-3a OTCYTCTBUA HeHeﬁ 06paTHOI71 CBiA3U.

[Topsimox paboThl C TECTOBBIMH CHUTHAjJaMu IpUBEIEH B MNpuioxkeHHH Ne 4 K HacTosIEeMy
PykoBoxnctsy.
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7. [lepeHOCKa U XpaHeHuUe

CelicMOMeTp JIOCTaTOYHO IPOYEH M TPAKTUYCCKH HE IOJBEPKCH IMOBPEKICHHUSIM B IPOIECCE
TPAHCIIOPTUPOBKU. VICHONMB3yiTe YNaKOBKY, IMOCTABJISEMYI0 BMECTE C NpHOOPOM, WM JIHOOBIC
YIaKOBOYHBIE MaTEpUalbl, YTOOBI MPEIOTBPATUTH MOBPEKJICHUE PAa3hEeMOB Ha KPBIIIKE KOpIyca H
HapanuHbl Ha Kopryce. TemnepaTypHbld pexkuM xpaHeHus oT —15 mo +70°C (Hu3koTeMIieparypHas
Bepcusi: —40 .. +70°C).

[Ipy TpaHCHOPTUPOBKE HE PEKOMEHIYETCS IepeBOpayuBaTh NpUOOp BBEPX ITHOM WIIU
NepeBO3UTh Ha OOKy, 9TO MOXKET CIPOBOIMPOBATH UIMTEIbHBIN BBIXOJ HA PEXKHUM C
MHUHHMAaJIbHBIM YPOBHEM COOCTBEHHOTO IIyMa.

8. rapanmus u ob6cnyxcueaHue

lapanTuiineiii cpok paboThl m3ngenus — 18 mecsneB. B TeueHne maHHOTO meprojaa 3aMeHa WIIH
peMOHT nedeKTHOTO M3Ienusi OyayT MPOW3BEIEHBI OCCIUIATHO 3a CYeT M3roToBHUTENs. [lompoOHbIe
YCJIOBUS FTapaHTUHHOTO PEMOHTA ONucaHbl B ['apaHTUIiHOM TajoHe Ha U3JIEIue.

[lo ucreueHun rapaHTUHHOTO CpOKa PEMOHT U OOCHyXHBaHHE NPUOOpa OCYIIECTBIAIOTCS 3a
iary.

9. CgedeHun 06 uszomosumene

H3zzomoseumens:
00O «P-cencope»; 141701, Poccus, MockoBckast 06u1., r.Jloaronpyansiii, yi.)Kykosckoro, a.8A;
ten./akc: +7(498) 744-69-95, e-mail: r-sensors@mail.ru.
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10. TexHU4YecKue xapakmepucmuku

10.1 dnekmpuyeckue napamempsbl!

HaprDKeHI/Ie IIUTaHUsA

12/24 B nocTOSIHHOTO TOKa
(9-36 B nonyctuMbIil 1Uarna3oH)

w5 B or USB
(4,5 .. 5,5 B gomycTuMBlii quamnas3oH )

HOTpe6HeHI/Ie OT OCHOBHOI'O UCTOYHHKA ITPpH
o *
ABTOHOMHOM 3aIIMCH , HC boiece

800 MBT

[ToTpebaeHue OT BCITOMOTaTEIbHOTO HCTOYHHUKA
%
HOMMHAJIBHOE / TUKOBOE

130 MA /350 MA

10.2 MexaHu4eckue rnapamempabl

Turbl pa3peMoB

10-xourtaktHblii PC-10TB Bunka -
MHOTO()YHKIIMOHATILHBIN pa3beM

SMA-M - aktuBHas/maccuBHas aurenHa GPS
SMA-M - Wi-Fi anrenna
USB-B — BricokockopocTHOi USB

Bec 5.3 kr
Huametp 180 mm
Pazmepsr BricoTa 6e3 pyuku 160 MM

BeicoTa ¢ pyukoit 195 mm

Marepuain kopmyca

AIOMUHUHT

* - BeIMYMHA HOTpe6J’IeHI/IH 3aBUCHUT OT YPOBHSA BXOOHOT'O BO3JICHCTBUA U pPCKruMa pa6OTLI
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10.3 AHanozoeasi yacmb

Tun YYBCTBUTCIIBHOI'O 2JICMCHTA

MosekyIsspHO-3JIeKTPOHHBII Tpeodpa3oBaTeb

Kondurypanus

Tpu OpTOrOHATIBHBIX OCH YyBCTBUTEIHHOCTH -
Beprukansnas, Ceep, BocTox

Koaddumment npeodpazoBanus

2000 B/(m/c)

Tun BBIXOJHOI'O CMIraajia

aHAJIOTOBBIN, MU epeHanbHbIN

MaxkcuMaJIbHBIM BEIXOJHOM CHTHA

+ 10 B (wu + 5 mm/c)

TTonoca vactot

120 cex (0,0083 I'm) — 50 I'n

JlomyCTUMBII HAKJIOH TTPU YCTAaHOBKE +15°
TeMmnepatypHbIil TuanazoH -12..455°C
- 40..+55°C — pacmmpeHHbIit
BrixoaHoe conpoTuBiieHue 1000 Om
JnHamudeckuii tuamna3od Ha 1 g 122 J16

CoOcTBenHbIif myMm B Ha 1 't

2,8 am/cexk (5,6 MxB)

HaTerpanbHbIi ITyM B TIOJIOCE
0,0167 (60 cex) — 50 I'n
0,1 (10 cex) — 20T

35,6 am/cex (71,2 MxB)
9 uM/cex (18 MxB)

HapaSI/ITHaSI MEKOCEBaAs 4YyBCTBUTCIIbHOCTDb

-60 J16
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10.4 Ludgppoeas yacmb

Tun AL

Curma-aensta

Yuciio kaHajioB

YacToTsl onpoca

1, 5,10, 25, 50, 100, 125, 250, 500, 1000 I'y

Pazpemenue ALII

24 outr

VYposens myma AL

22 3¢ eKTUBHBIX pa3psaa npu
gacTote BEIOOpoK 100 BBIO/cek

dopMaT TaHHBIX

BryTpeHHUi1 ¢ BO3MOKHOCThIO KOHBEPTAIIUU B
bunapunsiii (float), miniSeed, SEG-Y, ASCII,
SAC

GNSS npuemHuk GPS / GLONASS
GNSS TouyHOCTH BpEMEHU <1uS
CTabuIpHOCTH OMOPHOTO TeHepaTopa 5%107

Pexxume! 3amicu JaHHBIX

PyuHo#, o pacniricanuto, aBTO3aIyCK MO
1oJla4ye MUTaHUA, aBTO3AITyCK IO
cunxponuzanuu ¢ GPS

YerpolicTBo namsaTi

32 Gb micro SD ¢mam kapra Class 10

HpOTOKOJ'II)I nepeaadun IJaHHbIX

Full-speed USB 1.1 (kordurypupoBanue)
High-speed USB 2.0 (urenue naHHBIX)

Wi-Fi IEEE 802.11b/g/n (6ecripoBoHOE
COCIMHEHNUE)

TeMnepatypHbIil 1ManazoH

-25 ... +85 °C - crannaptHas SD-kapra
-40 ... +85 °C - unnyctpuansHas SD-kapta

BCTpOGHHBIe JaTYUKHU KOHTPOJISA COCTOAHUA

HaHpH)KeHI/IG OCHOBHOTI'O KaHaJjia IIMTaHus,

TeMIiepaTypa
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TNPUTIOXXEHUE 1. PACIIOJIOXXEHUE PA3SBEMOB U PEXUMbI UHOUKALIUN

0 ~N OO

Puc. 1. Pa3peMbl U1 HHAMKATOPBI

Tabnuua 1.
O0603HaueHUs Ha PUCYHKE

Hasnauenue

CnupToBOil ypoBEHb
MHoro¢pyHKINOHANBHBINA pa3beM
Kénrerit ceeronnon REG
(pexxuM paboThI)

Wl\)»—tz
10

N

3enensniii ceeToauon GPS
(cTaTyc CHHXPOHHU3AIINH)
Pasvem GPS anTeHHEI

Paszvem WiFi anTenHbBI
Pyuxka

R[N DN

Pa3zrem urenus mauasix USBBF7
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Tab6smma 2. Pesxxumbl paboTh CBGTOI[I/IO):[OB*

* - [locne nogaun NUTaHUS WK Nepe3arpy3Ku BO BpeMsl 3arpy3KU MPOIIMBKHU YCTPOICTBA CBETOINO 1B
MUTAIOT «4acTO ITONIEPEMEHHO» B TEUEHHUH 4-8 CEKyH]I, 3aTEM FacHYyT.

Ber Pexkum padoThbl

2% BruroueH / 98% BBIKITIOYEH — 3aIMCh HE IPOU3BOIUTCS, KAJICHAAPh HE
YCTaHOBJIEH

DKE T g
paboTsl 10% Bxmtoder / 90% BBIKIIOUEH - OKUJAAHUE CTapTa MO KaJlleHAAPIO

50% BxroueH / 50% BBIKJIIIOUEH - WIET 3alIMCh CUTHAJIA

Yacroe MUranue — HeBEpHbIE IMapamMeTphl WK OIINOKa

- —craryc | 100% BBIKJIFOUEH — HET CUTHAJIA CITyTHUKOB, HET CHHXPOHU3ALIUU

CHUHXPOHHU3ALIUH
10% BxuttoueH / 90% BBIKJIIOYEH - €CTh CUT'HAJ CIIyTHHKOB, HET
CHUHXPOHHU3AIUH

90% BxtoueH / 10% BBIKIIIOUEH - HET CHUTHAJIA CIIyTHUKOB, €CTh
CUHXPOHHU3ALIUS

50% BxitoueH / 50% BBIKIIIOUEH - €CTh CUTHAJ CITyTHUKOB U CUHXPOHHU3AIUS
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TNMPUITIOXKEHUE 2. PASBEMbI, KABEJIN, AHTEHHbI

| min. 1.5 m |

1

[wr=ry]

Bunka PC10 Ha kopnyce PozeTtka PC10-TB Ha kabene 4321
1| He ucnoneayetcs
2| He ncnonbayetcs
3| He ncnonekayetcs
4| He ncnonb3yeTtcs
5 +D
6 |+D
7|-D
8|-D
9| GND
10| Vbus

Puc. 1. MHOroGyHKIIMOHATBHBIN pa3beM,
undpoBoit kabeb.

Kabenb nutaHua, 1.5 metpa
|

min. 1.5 m

MutanHune "+"
MuTanwne obwwin

i
=

| ~|® P | po|=

poseTka PC10-TB

—
oo

Puc. 2. MHOroQyHKIIMOHATIBHBIN pa3beM,
3 KaGenb nuranus
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Puc. 3. lludposoii kabenb.

Puc. 4. KaGenp nuranus
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Puc. 5. Crannaptubiit nudgpooit kadbens USB A/B
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. 3 Gt L
-

Puc. 7. Aarenna GPS — pazbem, BHEIIHUI BU/T

Puc. 9 Ilepexoonux SMA-M / SMA-M
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TMPUTIOXXEHUE 3. CI1OCOBbI NOAKITIOYEHUA B PA3HbBIX PEXXUMAX

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

Puc. 10 [Togaya nutanus no kabenro muTaHusi (OCHOBHOM pexuM pabOThI)

1 2
UsB use
B |
<= =
to PC to PC
Multifunctional USB -B connector
PC-10

10 pin connector

Puc. 11 Ilogaya nurtanust or USB ( BapuanTs! 1 nu 2)
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[ ]

Multifunctional USB-B connector
PC-10
10 pin connector

Puc. 12 IlepBonayanbHast HacTpoika u KoHpurypupoBanue yepe3 USB

to PC

Multifunctional USB-B connector
PC-10
10 pin connector

Puc. 13 [logkiroueHus B pexkMMe YTEHUS KapThl
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