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B Hacmosawem pyKoeodcmee npuHAmel cnedyroujue obo3HavyeHus:

F A
{7:,- I\ - eaxHaa uHpopmayus

A - Kpumu4ecKu 8axcHas uHgopmayus

B CBA3H1 C IIOCTOAHHBIM TEXHUYECKMM COBEPILIEHCTBOBAHUWEM U
MOJIEPHU3ALIMEN N3JIEJIN B KOHCTPYKIMIO Y IIPOTPAMMHOE

A OBECIIEYHEHUME MOI'YT bbIThb BHECEHbBI USBMEHEHU A, HE OTPA’KEHHLBIE B
HACTOSAIIEM PYKOBO/ICTBE I10 OKCIUIYATALIMA, HE BJIMAIOILIME HA
YCJIOBUA YCTAHOBKU, SKCIUIYATALIMN U TEXHUYECKHUE
XAPAKTEPHUCTUKU. 3A YTOUHEHUSIMU OBPAIIIAMTECH K
[MTPOU3BOJUTEJIIO.
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1. BBegeHue

Tunosoii celicmuueckuii peructparop «NDAS-8436N» (nanee cokpamenHo Perucrparop ninu NDAS-N)
MpelHa3HayeH A 6-KaHAIbHOM OLM(POBKM aHAJOTOBOIO CHUTHANA, (PUIBTpallMW, aHAINW3a, XPAHEHUS U
nepenadu MUQPpoBoi ceiicMuueckor nH(POPMAIMK B HETIPEPHIBHOM PEXHUME (PEKUME PEaIbHOTO BPEMEHH),
0 CpabaThIBAHUIO YCIOBUS (PEKUM TPUTTEPA) WIIH T10 3aMPOCy onepaTtopa (PyIHOH Pexum).

PeructpaTtop mnpumensiercs and 3alMCH M IEpeJayd CEHMCMHUYECKUX CHUTHAJIOB C IPUMEHEHUEM
AQHAJIOTOBBIX M IHHM(POBBIX TAaTYUKOB YCKOPEHHS (AKCEJIEPOMETPOB) WM CKOPOCTH (BEIOCHMETPOB-
reooHOB). Perucrparop COBMECTHM Kak C JaTYMKAMU MMACCHBHOTO THIA (BEJIOCUMETPBI, Te0()OHBI), TaK U C
JaTYNKaMH aKTUBHOTO THMA (BEJIOCUMETPbI, AKCEIIEPOMETPHI).

biaronapst uMerOImKUMCs HHCTPYMEHTaM aJanTaluy IPOrpaMMHON U allapaTHOM 4acTel Mo peuiecHue
KOHKPETHOW 3aJaud, NPUMEHEHUI0 THOKHX aJIrOpUTMOB pearupoBaHHs Ha OOHApyKEHHOE COOBITHE,
Peructpatop Takke MOXKET IPUMEHATHCA B IIMPOKOM CIEKTpE 3aJad HAay4YHOM M IPOMBILIIEHHON
NeSITeIbHOCTH, B KOTOPBIX OCYIIECTBIIsIETCS oLU(pOBKa, HaKoIIeHHe, 00paboTKka M Iepenaya JaHHBIX O
MEIJICHHO M3MEHSIOLINXCS aHAJOTOBBIX 3JICKTPUYECKUX CHTHajaX OT AATYMKOB (PM3NYECKHUX MPOLIECCOB, B
TOM 4HCJIe TPaBUMETPOB, OAPOMETPOB, HU3KOUACTOTHBIX MUKPO(OHOB, TepMonap U MOJOOHBIX, MO CETSIM
CBSI3M WUJIM HA UCIIOJHUTENIbHBIE YCTPONCTBA.

Peructpatop mMeeT BO3MOXXHOCTh HWHTETpalii C CYLIECTBYIOIIMMU HHXEHEPHBIMH CHUCTEMaMH —
nueidamMu  UQPOBBIX  JATYMKOB M HCIONHUTEIBHBIX MEXaHHM3MOB, B YAaCTHOCTH IH(PPOBBIMH
aKceJIepoOMETpaMH, OXPAHHO-TIOXKAPHBIMU U AJPECHBIMH JAaTYUKaMU cpabaThIBaHUS, UCHOIHUTEIbHBIMU
MPOMBIIIJICHHBIMU KOHTPOJIIEPAMHU, UCTIOTIB3YIOIIMMH MOAU(PUKAIINY TOTYIyTNIEKCHOTO POTOKOJIa 0OMeHa
nanaeiMa RS-485 (LanDrive, Modbus u momo6ubIe). KpoMe Toro, momyaymiekcHbIH mpoTokon RS-485
MOXKET HCIONb30BAThCsl Ui TOJKIIOYCHHsS] BBIHOCHOTO TPHEMHHMKA CIyTHUKOBBIX  CHUTHAJIOB
GPS/GLONASS, pa3merniaemMoro Ha yJqaJieHuu ot Perucrparopa.

PerucrpaTop MOKeT HCIIOIB30BATHCS B COCTABE:!

® CHCTEM HEIPEPBIBHOIO CEMCMUYECKOT0 MOHUTOPHHIA Ha CTAllMOHAPHBIX M MOOWJIBHBIX IYHKTax
HaOJIIOICHU,

® CHCTEM MH)XEHEPHOW Treo(pU3UKH, CEHCMOPA3BEIKH U CEHCMUYECKOTO MUKPOPAHOHUPOBAHNS;

® CHCTEM PaHHEro NPeayNpexIeHUs O CEUCMUYECKUX COOBITHSIX;

® CHUCTEM CEMCMOMETPHUYECKOIO0 KOHTPOJIA CTPOMTENBHBIX W WHXEHEPHBIX KOHCTPYKLUH, 34aHUM,
TpyOOIPOBOOB, TOHHEIEH, MOCTOB;

® [POYMX MHKEHEPHO-TEXHUYECKUX U IIPOMBIIICHHBIX 3aa4ax.

I'mbko HacTpanBaeMoe NporpaMMHoOe o0ecredeHne Ha OcHoBe OTKpbIToi miaatdopmbl UNIX
o0ecrieynBaeT BO3MOXXHOCTh CO3JAaHUS M YCTAaHOBKM IIOJIB30BATENIEM JOTOJTHHUTEIBHBIX IPOTPAMMHBIX
OJIOKOB Ul pacIIUpeHus: Bo3MoxHocTe Perucrparopa. OTKpbITas nporpaMMHasi apXUTEKTypa BKIHOYAET
IIPOCTOM MPOTOKOJ Mepeaaun JaHHbIX, TOCTYII K anmnapaTHbIM (PyHKIHAM YCTPONCTBA U MHTETpalHIoO C BEO-
untepdeiicom Perucrparopa.

Pacmmipenne ¢yHkumonampHOCTH Permcrparopa obOecrieunBaeTcsi BO3MOXKHOCTBIO YCTaHOBKH B
Perucrparop miar pacmupenus cragaapra Mini PCI-e ¢ unrepdeticom USB (cpenu Hux — SSD HakonuTenu,
Wi-Fi u Bluetooth aganrepst, 3G Mo1eMbI), a TaK)Ke MOAKIIFOUEHUS BHEITHUX YCTPOUCTB ¢ nHTepdeiicom USB
(cpemu Hux — dmdu-Hakonuteny, agantepbl RS-485, CAN, Wi-Fi, Bluetooth, 3G monems! u monobHoe).

Hns  pabotel ¢ PerucrparopoM ucnosib3yercs YHUQUIMPOBAHHAs NpOrpaMMHas IulaTgopma
NDAS-RT, conepxamasi rpaduueckuii mHTepdeiic A ymnpaBieHUS MPOTPAMMHBIMH M amllapaTHBIMA
(byHKIMAMH, BEIOOpA M HACTPOMKH PEKUMOB PaOOTHI, peXKMMOB CHHXPOHU3ALIUH, TPAHCIISLIUU U COXPAaHEHHS
TaHHBIX, a TAKKE JAJIS IPOCMOTpA MOCTyHaroei nHpOpMAIUK Ha JIETY.
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[Tporpammuas mnatpopma NDAS-RT mo3BossieT mpoBOAWTH MOCTPOCHHUE KOMOMHUPOBAHHBIX CETEH
cObopa JaHHBIX
e KaK aHAJIOTOBBIX CETCH — Ha OCHOBE aHAJOTOBBIX CEHCMONPHEMHHUKOB B mape ¢ PerucrpaTtopom
NDAS-N (mpu 3ToM K Perucrpatopy MOKHO TOIKITIOYATh B IIU(PPOBOE YCTPONCTBO);
e Tak U HUGPOBBIX ceTeil — Ha OCHOBE LU(DPOBBIX CEHUCMOJATUUKOB MU PETUCTPATOPOB CEPUHU
NDAS-One (NDAS-8224, NDAS-8226, CME-4x11ND, CME-6x11ND, MTSS-1033A-ND) B nape ¢
KOMMYHUKalMOHHBIM MostyjieM NDAS-RT.

[Ipumenenne mporpammuoit miatr@opmbel NDAS-RT B pa3sHOTHNHBIX YCTPOMCTBaX JenaeT HuX
MOJIb30BATEIbCKUI HHTEPQEIC U MPOrpaMMHbIE HACTPOUKH OJHOTUITHBIMH, YTO COKpAIIIAET BpeMs 00y4eHUs
M0JIb30BATENS U YIIPOLIAET 3aMEHY YCTPOMCTB.

PeructpaTtop conep:kut Lenu sl TUTaHUs aKTUBHBIX CEHCMOIPUEMHUKOB M aHAJIOTUYHBIX MAJIOMOIIIHBIX
JTATYNKOB (DU3UYECKUX TPOIECCOB (BHEITHUX AaHAIOTOBO-IM(POBBIX MpeoOpa3oBaTesiei, BEIOCHMETPOB,
aKCeJIEepOMETPOB, JATYMKOB TEMIIEPATYPHI, AABJICHUS, BIAXKHOCTH, CTPYHHBIX IIbE30METPOB, TPELIMHOMEPOB
U T.IL.).

Jlnst perucTpany BCIIOMOTATENbHOM aHajaoroBoil mH(opMaruu (HanmpsoKeHHE MUTaHMSA, MMOKa3aHHUM
MHUKpOOapoMeTpa, HaKJIOHOMEpa, AaT4MKa IMOJIOKEHHUsS Macchl U T.I.) B Peructpatope mmeercs 4 kaHaia
BcriomoratensHoro AL Huszkoro pasperienus (environmental channels). J{ist mpoBeneHus TecTUpOBaHUS
MOJKIIOYEHHOr0 000pyI0BaHusA, B Perucrparope mmeercss reHepaTOp AHAIOIOBBIX TECTOBBIX CHUTHAJIOB
pa3nu4yHoi opMel. Peructparop comepkUT nporpaMMHO-YIIPABISEMOE 3JIEKTPOMAarHUTHOE pelie ¢ CyXUMHU
KOHTAKTaMU JiJIsl IOCTPOEHUS LieNel CUTHAIU3aluy U/UIN aBapUIHOTO OTKITFOUEHHUS.

Pexxumbl  QyHkumoHupoBaHus Perumctpatopa 0TOOpakaloTCsi TOCPEACTBOM 5  CBETOIMOJHBIX
MH/IMKAaTOPOB Ha €ro KOpITyce.

Jlns mepenaun coOpaHHOM MH(OpPMAaLUU MOTPEOHUTENI0, a TakXke s yrpasieHus Perucrtparopom u
MIPOBEPKHU PEKUMOB €ro paboThl MOTYT MCITOJIB30BATHCS MOAKIIOYEHUS TI0 TTPOBOIHBIM MHTepdeiicam USB
2.0 u Ethernet. Kpome Toro, moryt ucnonb3oBaThcst OecripoBoanbie unTepdeiicsl 3G/4G/LTE, Wi-Fi,
Bluetooth, ZigBee, peanmnzyemple TOCPEICTBOM YCTaHOBKH CEPUIHO BBITYCKAEMBIX MOJYJICH-a1alTepoB
Mini PCI-e wiu USB-ycTpoicTB /1 COOTBETCTBYIOIIETO CTaHAapTa CBA3HU ' .

Perucrparop conepkut Lenu u3MepeHust BXOJHOTO HaIPSKEHUs IUTaHUs U CyMMAapHOM NoTpebseMoit
MOIITHOCTH JUIsl KOHTPOJIA PEKUMOB pabOTBl M COCTOSHUS HMCTOYHMKA NHUTAHUS. YCIOBUS pPabOThHI
Peructparopa KOHTpPOIMPYIOTCA IOCPEACTBOM IM(PPOBOrO JaT4yMKa TEMIEpaTypbl U  BIAXKHOCTH,
YCTaHOBJIEHHOT'O BHYTpPH KOpITyca.

CunxpoHu3anyss BHYTPEHHUX 4YacoB Perucrparopa oOCyLIECTBISETCS IOCPEACTBOM BCTPOEHHOIO
npueMHHUKa ciyTHUKOBBIX cucteM GPS/GLONASS, uepes coenunenue Ethernet mo mpotokonam NTP unu
PTP unu BeIHOCHBIM TIpHEMHUKOM CITyTHHUKOBBIX cucteM GPS/GLONASS, nonkiro4eHHBIM 10 MPOTOKOITY
RS-485.

Perucrpanus mHbopmManuy MOXKET NPOU3BOAUTHCS HA BCTPOCHHBIM YHEPrOHE3aBHCHMBIH HOCHTENb
(microSD kapra mwnmu SSD nakomurtens crtangapta Mini PCIl-e), a Taxke Ha BHEIIHHE HaKONMUTEIH,
noAkIoYaeMblie mocpenctsoM uHTepdeiica USB 2.0. TlapannensHo ¢ peructpaiyeid BO3MOXKEH MPOCMOTP
ceficMOrpaMM «Ha JIETY» MOCPEACTBOM MPOBOAHOTO MIIK OecIipoBOIHOTO coeinHeHHs. COXpaHEHHBIE JaHHbIE
CHa0XKal0TCs METKaMH TOYHOI'O BPEMEHU M KOOPJIWHAT Ui JajJbHEHIIEeH CHHXPOHU3aLUU MpU 00paboTKe.
[Tonyuenue nHpoOpMaLUU «HA JIETY» BO3MOKHO IOCPEACTBOM COEAMHEHHsI ¢ Peructparopom no nmpoTokoiry
SeedLink, B ToM 4mciie B coctaBe ceTeit Seiscomp 3.

! Peanuzayus 6ecnpogoonsix npomokonos mpedyem yCmaHo8KU OONOIHUMENbHBIX MOOYell, He 8X00AUUX 8 KOMNLeKM
nocmasku. Hcnonvzosanue coeounenus 3G/4G/LTE mpebyem ycmarnosxu SIM-kapmul u 3aknouenust 002080pa Ha
npedocmasnenue yciye nepeoaiu OaHHbIX ¢ ONepamopoM Ces3u.

Pezucmpamop ne npednaznaueH 0711 8b1308a IKCMPEHHOI ROMOUYUL.
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WUudopmanius, coxpaHeHHass Ha BCTPOECHHBIH SHEPrOHE3aBUCHUMBII HOCHUTENb, MOXET OBITh TakKke
nonyyeHa no ceru Ethernet mocpenctBom FTP coemunenusi, mubo mo mpotokony SMB, a Taike mnpu
noakioyeHnu no USB no npotokony MTP.

IIuranue Perucrtparopa OCYLIECTBIAECTCS OT OJHOIOJSPHOIO MCTOYHUKA IIOCTOSHHOIO TOKa
HanpspbkeHueM oT 7,5 1o 60 B nocrarounoi momuocty. JlJist nutanust Peructparopa B KaueCTBE OMIIMU MOYKET
ucnons3oBathcsi Ethernet-coenunenune ¢ mnpumenennem TexHonorun Power over Ethernet (PoE).
MaxkcuManbpHas MOLIHOCTh, moTpeOisiemas PerucrpatopoM c¢ yudeTtoMm mnepudepuilHOro o0opyaoBaHus,
3aBHUCHT OT cocTaBa oOopynoBaHusi M He nmpeBbimaer 12,95 Bt. Kpome Ttoro, orpannueHHas
¢yHKIMOHATBHOCTH Perucrparopa obecriedynBaeTcst MpU MUTAHUM yCTPOMCTBA OT MOPTa USB?,

Peructpatop He dABIsSIeTCS B3PBIBOONACHBIM, TOKCHYHBIM M HE CIIYXKUT HCTOYHHMKOM 3arpsi3HEHUS
OKpYKarOILIEH Cpeabl.

2. KomnneKT noctaBKU U Ha3HaYeHUe Pa3bemMoB

Komnnexkm nocmaexu exniouaem:

YHuBepcanbhblii ceiicMmuueckuid peructpatop «NDAS-8436N» — 1 m;
Haxomurens microSD 32Gb (ycranosnen Ha Peructparope) — 1 mT;

Kab6enp nuranus ¢ 7-koHTakTHEIM pazbeMoM DH-20-JO7PE-03-001A — 1 wr;
Crannaptaelii udposoit kabeas USB A/micro-USB — 1 w;

Bunka g1 moakiarodenus gaTaukoB Ha kadeas DH-20-C12PE-03-001A - 2 mT;
Bunka BcriomorarenbHas Ha kabenb DH-24-C19PE-03-001A - 1 mT;

Posetka na xabenp RJ-45 tuma LP-24-C/RJ45/015/PE-41-001 - 1 1ur;

Anrenna GPS/GLONASS ¢ anunoii kabens 3 wim 5 metpo — 1 1T,

[Tacnopt — | mT;

PykoBOACTBO 1O 3KCIUTyaTaluy — 1 T HAa MapTHUIO.

Pacwupenus konguzypauuu’:

e Haxonumenv microSD 256 Gb .4

e Haxonumenv microSD 512 Gb ..U

e Haxonumenv microSD 32 Gb 6 unoycmpuaibHoM UCNOIHEHUU .o u

o SSD-naxonumensv gpopm-ghaxmopa Mini PCI-e LU

e  Bcmpoennwiii Wi-Fi koumponnep .. . e e e e,

o Wi-Fi konmponnep ¢hopm- cj)akmopa M2 umnequeuca PCI € i e e e e L

o 3G/4G/LTE mooem gpopm-paxmopa M.2 unmepgpeiica PCl-e — .......................L]

®  KOHMPOMNED RS-485 ...ooocvie e et et et et e et e et e et e e e e e e ]

o  Cucmema numanusi POE ................c.ccooiiiiiiioiiie et e et e e e e e e e e 2 L

2 IIpu nutannu PerncrpaTopa Toabkoe ot USB He ocymiecTBJisieTcsl NHTAHNE BHEIIHAX H BHYTPeHHHX ycrpoiicts USB,
BHEIIITHUX ll"(l.)p()Ble N AaHAJIOI'OBbIX JATYUKOB. PCl"llCT[)‘dTOp (l))'lll\‘lll'lOllﬁ.]Cll C yueTomM orpalm‘lcnnii llarpy'}ol{uoii

criocooHoctu USB-coennnenus.
3 X - pacimpenne umeercs, (1 - pacIIMpeHns He MMEETCS.
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Zlonwmumeﬂbno nocmae.zmemc;l":

o Aumenna Wi-Fi SMA-M 015 ycmMaHOBKU HA KOPIYC ... .covee e vee et et e e
o  Aumenna 3G/LTE SMA-M 0ns ycmano8Ku HA KOPRYC ... ... ... ... ...
o Bwinocnas anmenna 3G/4G/LTE SMA-M c onunoti kabensi 5 mempos ..

o [lepexoonux SMA-M / RP SMA-M (015 noOknoyeHus aHmeHH ¢ pazbemom
SMA-F unu yonunumens) .. e e e e e ee eee eee eee ee ee ee tee et ae ae ae an e e s s
o [lepexoonux SMA-M/ SMA-M

o Aumenna GPS c onunoii kabens 1 0

OpOo OO0

.

Ha3nauenue mcmoiap3yeMbIX MPOBOJOB M KOHTAKTOB pasbema, (pororpadum kabeneid M aHTEHH
IIPUBEJICHBI B IPWIOKEHUU 2 K HACcTOALIEMY PyKOBOJICTBY.

Ha xopnyce pecucmpamopa pacnoiocenul ciedyroujue pazvemvl U UHOUKAMOPbL:

Ha nuuesoii cropone?:

e Pazpem ms nogxmmrouenus uudpossix yerpoictB «USB 1» tuna YU-USB2(3)-JSX-01-001 tumna rae3no

USB-A;

Paswem urenuns manueix micro-USB 2.0 IP67;

Paznrem antenust GPS/GloNASS tumna pozetka SMA-F;

Paznem urennst nanapix LP-24-J/RJ45/213/SX-43-401 «LINK» Tuna pozetka RJ-45;

Pa3ném nutanus u uatepdeiica RS-485 « POWER» tumna Bunka DH-20-C07SX-03-401A;

Ceeroanon akTuBHOCTH I poBoro ycrpoiictsa «USB 1) opamxeBoro 1sera;

CBeToMo aKTUBHOCTH 3aKCcH Ha BHYTpeHHU HocuTenb « DISK» 3enenoro uBera;

Ceeroanop cratyca cunxponuzanuu «SYNC» KpacHOT0/3€JIeHOTO 1IBETa;

Cseronuon craryca coenunenust « NET» 3enenoro 1sera;

Cseronuopn craryca nutanus «PWR» kpacHoro nsera;

Pasvem anmennvlt Wi-Fi muna pozemixa SMA-F .............c..ccccoeieeiiieee e L

Pasvem anmennvl 3G muna pozemrxa SMA-F .............ccccoov e ieiieeeeeie e e L

Ha o6paTtHoii cropone:

e MHoropyHKIMOHAIBHBINA pa3beM BX010B BeriomoraTenbHbIX AL 1 BeixonoB pene « AUX» Tuna po3eTka
DH-24-J19SX-03-401A;

e 2 pazpeMa I nojakirodeHus: aHanoroBbix gaTunkoB «CH 1-3» u «CH 4-6» tuna poszerxka DH-20-
C12SX-03-401A.

Pacnonoxxenue pa3zbeMOB, PACHOJIOKEHHE HHAMKATOPOB MU OINMCAHUE PEXKUMOB HUX PadOThI
f '\ npuseneHsl B mpuioxenuu | k HactosmemMy PykoBoacTBy.

4 X - nocrasnsiercs, [] - He mOCTaBILAETCA.
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3. NMoaknwo4yeHne

Jnsa nwurtanus Peructpatopa HCNONB3YeTCS OMHOMNOJSPHBIA HCTOYHMK TIOCTOSIHHOTO — TOKa
HOMHHAJIBHBIM HanpsKeHHeM oT 12 10 48 BOJIBT M BBHIXOAHON MOMIHOCTBIO He MeHee 10 BT . JlomycTuMblii
JIMana3oH HAMPSKEHUs MUTAaHUSI IO OCHOBHOMY KaHally cocTaBisieT ot 7,5 1o 60 B. B xauecTtBe OCHOBHOTO
MCTOYHMKA MUTAHUA MOXKET TaKKe MCIOJb30BaThesl coequHenue Ethernet ¢ mcmonb30BaHNeM TEXHOIOTUU
Power over Ethernet (PoE) crammapto IEEE 802.3af-2003 u IEEE 802.3at-2009 ¢ HOMUHaIbHBIM
HanpsbkeHueM 48 B (mormyctuMelil nuana3on ot 36 10 57 B) u noctosaabiM TokoM 110 400 MA. [1pu nutanuu
PerucrpaTopa OT OCHOBHOIO MCTOYHMKA MUTaHMs OOecleUMBAETCS Mojaya HamNpsHKEHUS MUTAaHUS Ha BCe
nepugepuiiHbie yCTPOUCTBA — KaK HA yCTAHOBJICHHbIE BHYTPU NMPHOOpa, TaK U Ha TOJKIIOUEHHBIC CHAPYKU
(pu ycnoBUM aKTUBALMK (PYHKIIMY MTUTAHMS BHEIIHUX YCTPONCTB B MEHIO).

B kauecTBe [ONOJHUTENBHOTO MCTOYHMKA IIUTAHUS MOJXKET HCIIOJIB30BATHCA IMOAKIIOUEHUE
Peructparopa x pazsemy micro-USB. Harpy3ounas cnocoOHocTs nutatomiero nopra USB momkHa mpu aTom
coctaBiaTh He MeHee 500 MA (2,5 Bt). JlomycTumelii Auana3oH HanpsyKEHUs IUTAHUS 110 JONOJHUTEIIBHOMY
Ka"airy coctasisieT 4,5..5,5 B. Ilpu nutanuu Peructparopa Tonpko oT micro-USB He mogaercs nuranue Ha
aKTHBHBIE CEHCOPHI, BHEIIHUE NIepuepuiiHbie yCTpONCTBa (MoAKII0YaeMble K pazbeMy USB-A nnu o iuHuM
RS-485), He GyHKIMOHUPYIOT MIATHI, MOAKIIOYEHHEIE KO BHYTPpeHHEMY pazbeMy Mini PCI-e®.

B 3aBucumocTtn ot koHdurypauuu Peructparopa 1m0 momayu mUTaHHUS TOTpPeOyeTcsl yCTaHOBUTH
BHyTpeHHHUE nepudepuitapie Mmoxynu: SD kapty, BHyTpennue SSD mucku, Wi-Fi/Bluetooth/ZigBee apanTep,
3G/4G/LTE monem, SIM-kapty.

Xors yctpoiictBa ¢ untepdeiicom Mini PCl-e momyckaioT moakiodeHHe U OTKIIOUEHHUE «Ha
aeTy» 0e3 CHATUS MUTaHUus, /Uil 00ecredeHus YCTOMUMBOM pabOThl CUCTEMBI U BO M30exkaHHUE
Clly4yallHbIX MOBpexaeHu PerucrpaTopa peKoMeHayeTcs: MpOU3BOIUTh padOThl BHYTPHU KOpITyca
[P OTKJIFOUEHHOM ITUTaHUU.

i

Ecmu B paboTe ycTpoiCcTBa MCTIONB3YIOTCS OeCIIpOBOIHBIE HHTEP(EHCHI, TOCIE YCTAHOBKH BHYTPEHHUX
nepupepuiHbIX MOYJIEH MOAKIIOYUTE COOTBETCTBYIOIME AHTEHHBI OECIIPOBOAHBIX HHTEP(EHCOB.

Jlis paboThl C MCHOJB30BAHHWEM BHEIIHUX KOOPAMHAT U CUHXPOHM3AIMHM OMOPHOrO TeHepaTopa Io
touHoMy BpeMmeHu GPS/GloNASS noaxmtounte anteHHy GPS/GloONASS K COOTBETCTBYIOIIEMY pa3beMy.
MoryT HUCITOJIb30BaThCs aKTUBHBIC WU maccuBHbIC aHTeHHBI GPS/GIoONASS ¢ pazsemom tuna SMA-M. [lnst
MOJKJIIOUYEHUS aHTEeHHBI ¢ pa3beMoM SMA-F Tpebyercs nepexoHuK.

s pabotel B 6ectipoBogaoM pexkume 1o Wi-Fi i 3G/4G/LTE nmoakimounuTe K COOTBETCTBYIOIIEMY
pa3beMy aHTeHHy. [locTaBisiemast B koMIuiekte anTeHHa Wi-Fi moakmouaeTcs HeMocpeACTBEHHO K pa3beMy.
JIjig moIKJIF0OUeHUs! BBIHOCHOW aHTEHHBI ¢ pazbeMoM SMA-F tpeOyeTcs nepexoaHuk.

[Tonaiite ocHoBHOe muTaHue. [Ipu mogaue mUTaHUS YCTPOHCTBO OTOOpPa)kaeT OCHOBHBIE MapaMeTphl
COCTOSIHUSI TOCPEICTBOM CBETOAUOIHBIX HMHAMKATOpoB. C MOMEHTa MMOJAayd NHMTAaHUA U 0 3arpy3Kd
nporeccopa uHaukarop «Power» oroOpaxkaer Hamuuue nuTaHus. [loMHBIA mepeyeHb PEXUMOB pabOTHI
WHIUKATOpOB npuseacH B [Ipunoxenun 1 k PykoBoactsy.

Bremnue nepudepuiinbie ycrpoiictsa, noaxitouaemsle o uarepdeiicam USB 2.0 u RS-485 moryT ObITH
MOJIKJIFOUEHBI U OTKJIFOUEHBI B JII000I MOMEHT BpeMeHU 0€3 CHATUS HAPSDKEHUS TUTaHMSL.

5 MakcumanbHas notpebiseMast CUCTEMOM MOIIHOCTD ONPEAENAETCS HATMINEM U TTOTPEOIEHUEM TIOAKIFOUYEHHOr0 K Moy o
000pyIOBaHUS U MOXKET COCTaBIATH 10 12,95 Br.
¢ O6paruTech K IPOU3BOAUTEIIO 0OOPYAOBAHHU 32 IIOAPOOHOCTAMH.
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4. KoHpurypupoBaHue un pabora

s paGotel ¢ PeructpatopoM HE0OXOAMMO OCYILECTBHTH IMOAKIIOYEHHE K HEMY JHOO MPOBOAHBIM
(Ethernet) ym60 GecnipoBomubM criocobom (Wi-Fi, 3G/4G/LTE). B atom ciiydae oOpaiieHrue K MOJIYIIO
npousBoautcs 1o IP aapecy ycrpoiicTa ¢ ykazaHuem nopra i coequHeHus. s paboThl B 3TOM pexxume
MOJKHO HCIIOJIb30BaTh JHO00E YCTPOWCTBO (TMEPCOHATBHBIA KOMITBIOTEp, IUIAHIIET, TEIePOH H T.IL.) C
aKTyaJbHBIMM BepCUAMHU UHTEpHET-Opay3epoB Chrome, Safari, Internet Explorer u mogoGHbIME.

Pabora u KoHpUTYpHpPOBaHHE YCTPOHWCTBA TAaK:KE€ BO3MOXHBI Uepe3 JpaliBep BHUPTYAITHHOU JIOKATBHON
ceru  (RNDIS) mo  wunrepdeiicy USB. B  »srom caywae a8 pabotel  Tpebyercs
PC-coBmectumsrit kommbiotep nof ynpasieaneM OC Windows, Linux wmun MacOS.

Bo3MmoskeHn moctyn Kk TepMuHaily ycTpoiictBa mo uHTepdeiicy USB dyepe3 npaiiBep BHUPTyanbHOTO
MIOCTIeIOBATEIBHOTO TOPTA.

A IIporpammuoe obGecneyenue (IIO0) s  Peructparopa (NDAS-N) u  mapmpytusaropa
F iy ceiicMuuecknx gaHHbIX NDAS-RT sBnsercs wuaeHTUYHbIM. DyHKIMM U BO3MOXKHOCTH,
onucaHHsle B 1aHHOM riaBe 11t NDAS-RT, otHocsTCs Takke n peructparopy NDAS-N.

[Tpu nepBonavansuom nojakimoueH NDAS-RT nonyuaet [P anpec mo DHCP ot poyrepa (ecniu DHCP-
cepBep BKmoueH). JlanpHeliee obpaiieHre K MHTepdency yCcTpoicTBa OCyILECTBIsAETCs MyTeM Habopa B
anpecHoil ctpoke ero IP ampeca ¢ ykazammem mopra 8000. Hampumep, http://192.168.0.163:8000, rae
192.168.0.163 — aTo0 anpec, a 8000 — Homep nopra. IIpucanBaemsrii aBTomatnyecku DHCP-cepsepom IP
aJipec MOKHO M3MEHHUTh Ha (PMKCHPOBAHHBIN B HACTPOIKax ceTeBoro obopynosanus (Poyrepa).

B cnyuae ecnu HeT Bo3MOxHOCTH y3HaTh IP anpec, nmpucBoennslii NDAS-RT, Bocnons3ylitech
crenyromuM anroputMom aeiicteuii: moakarodnTe NDAS-RT onnoBpemenHo k cetu Ethernet (o
npoBoay win Wi-Fi) u k [1IK uepe3 unrepdeiic micro-USB, ybenurecs, uro Bam [1K koppekTHO
YCTaHOBWII JApaiiBep BUpTyanbHOW cetu Ethernet. 3aiinure B BeO-mHTEepderic ycTpoiicTBa 1O
(¢UKCHpOBaHHOMY aJpecy BUPTyalbHOU JoKambHOU cetu 192.168.7.2:8000. IP aapec Ethernet
coeTMHEHMS OyieT oToOpakaThCsl Ha IJ1aBHOM cTpanuile Status B pasaene Networks — Ethernet —
details unmu Networks — Wi-Fi — details.

i

Kpome Toro, Ha ocHOBaHuu cepuilHOro Homepa Peructpatop co3maer ans ceds uMsa xocta Bujaa ndas-
rs006529, rae rs006529 — cepuiinblii Homep nprdopa. B 3ToM cirydae oOpamaTbest 10 CeTH K IPUOOPY MOXKHO
10 UMEHHU XOCTa U HOMEpY TopTa, HaOpaB B aapecHoi cTpoke «ndas-rs006529:8000».

Bcero B uaTepdeiice NDAS-RT umeercst 5 3ariaaBHBIX CTPAHUIIL:

1. Crpannna CocTosiHUsI — 0OTOOpaKaeTcsi OCHOBHAS MHPOPMAIUS O COCTOSTHUU Perucrparopa;

2. Crpanuna nporpaMMHbIX Moayieil IlpuiioskeHusi — ynpaBiieHHE NPOrPaMMHBIMUA MOAYJISIMU, BKJIFOYAst
ynpasiienue Hactpoiikamu ALIT Peructparopa;

3. CrpaHuna Y THJIUTHI — IPOTpaMMHO-aMNnapaTHele PyHKIIMHA U BO3MOKHOCTH;

4. Crpanuna [lepudgepus — ynpasieHue pazbemMamu U ciiotamu Peructparopa;

5. Crpannna HacTpoiiku — cucteMHble HacTpoliku Perucrparopa.
ITpu oOpamenun k web-untepdeiicy NDAS-RT cnenyer 3anpoc noruHa u napois. IIpu 3aBojackux
Hactpoiikax NDAS-RT wucnons3yer nmorun 'ndasrt' u mapons 'ndasrt'. B panpHeiineM pekoMeHIyeTcs

WU3MEHHTH naposb B HacTporikax NDAS-RT.

ITocne BBOAA JIOrMHA M MAPOJIss MPOMCXOIUT Mepexo] Ha cTpaHully Craryca ycTpoiicTBa.
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4.1. CmpaHuya «CocmosaHue» (Status)

Ha crpanune otobpaxaercst ocHoBHas nH(popmarus o coctossuun NDAS-RT.

B Bepxnem Omoke ykazan cepuiinbiii Homep NDAS-RT, cucremaoe Bpems u nata o I'puaBuuy (System
clock), moTpeGsiemast cicTeMO# MOITHOCTh, HANPsDKEHUE MUTaHUS, HHopManus o Tekyien 3arpy3ke CPU
Y 3aJJaHHasl 4aCTOTa IpoLeccopa.

B paznene «CereBbie ycTpoiicTBay 0TOOpakaeTcst MHPOpMAIUs 0 cTaTycaxX TeKYIIUX TOCTYITHBIX CETEBBIX
coenquHennii ¢ NDAS-RT — USB, Ethernet, Wi-Fi.

B pasnmene «YctpoiictBa XpaHeHUs» oroOpaxkaeTcs MH(POpPMALUS O COCTOSHUH IHCKOB YCTpOMCTBa
(cuctemuslil muck, SD kapta, noakimodeHasie USB HakonmuTe u U T.11.).

B paznene «IIpoune merpukm» oroOpakeHa HH(POpMALH O TEMIIEpaType, BIAKHOCTH BHYTPU MOIYJIS U
BpeMeHH 0€30TKa3HOM pabOThl C MOMEHTA BKIIFOUCHHUS.

Paznen «Mupopmanus o cuctemMe» COAEPKUT MH(POPMAIUIO O AaTe U3TOTOBJICHUs pubopa, Bepcuu OC,
BEPCHUSAX allllapaTHOIO M IPOrpaMMHOI0 00ecredeHusl.

Jlnst mosydeHusi mopoOHON MH(pOpMAIMK 1O CETEBBIM YCTPOHCTBaM M yCTPOWCTBAM XpaHEHHs HAlO
Ha)XKaTh Ha COOTBETCTBYIOIIYIO0 KHONKY — OyZeT MOKa3aH BBIIAJAIOUIMHA CIIHCOK ¢ ¢ Oosiee MoapoOHOMN
uHpopmanueit. [loBropHoe Haxatue youpaercst HoapoOHy0 HHPOPMALUIO (BRINAAAIOMINI CIIMCOK MMOKa3aH
Ha mpumepe USB virtual network).

12
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NDAS-8426N Prrvoures @ o

CocToaHue MpunoseHKuA ¥TinuTe: Mepwdepua HacTpodiiu

CocTofiHMe cucTeMbl

g2 RS00654

@ 18 vroHa 2025, 11:10:08

Q0B 4 0.63B

\
284%

600MT

CeTeBble }rcrpoﬁma Ycrpcﬁcha XpaHeHWA
USE wirtual network, 670,50ME nepegano w ® System disk, 37 4% wononszoezHo ¥
USE flash drive, 0% wnonezosaHo bl

Bytes transmitted: 3.00MB

Bytes received: 667.51MB

5D Card, 4.3% wononsaoeaso ]
Interface: ushd
|Pvd address: 192 168.7.2
|PvE addres:: fell:Ga%e15fi-felT:9aa
MAC address: 68:52:19:870%:aa
Ethernet, 23 41M8 nzpenano ]
Mpoune METPHKX WMHpopMaLma o cucteme
Bpesms H2z0TKaZHOW DafoTel CHOTEME Zepower annapatroro ofecneqesung: 1.2.0
02:47:52
Onucasne annapatHoro ofiecneseHua: NDAS-B426N v1.2
28 3°C 373 MITOTOEAS=MA yoTpoicTea: 27 Hoatips 2024 .
’
R Zepowr OC: Obpaz Beaglebone debian ot 2020-04-06,
gepona 1003
534%

Mpowseka: 3 wioHA 2025 1, eepour 63

Puc. 4.1 Crpanuna craryca.
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4.2. CmpaHuya npozpammHbix modyneli «[punoxceHua» (Applications)

Crpanuua 1aet BO3MOXKHOCTb YIIPaBJISITh IporpaMMHbIMU MoysisMu NDAS-RT, Bkitouas ynpasiieHue
BCTPOCHHBIMH OCHOBHBIM (TIpHM HaJIM4YUM) ¥ BcriomorateabHbiM ALIIT.

N DAS-8426N q:)o)'sc—.:o\memm @ Pyc

CocrosaHue Mpunoxexuns YTnauTbl Mepudepua Hactporiku

MpunoxkeHus

* WnTerpupoBanHbiii ALY [RS006543] NJSP:UP:10000 SYNC:NO X oo
* MeHeaxep NDAS One Hem coedurerul m OTKpPbITE =
» Jlorrep CbipbIX AQHHbIX 1 coeduHerue m OTKpbITe >
» Mpocmotp curHana 1 coedureHue m OTKpbITE >

Puc. 4.2 Ctpanuna nporpaMMHBIX MOJYJIEH.

Crpanuna nporpamMmHbix Moayied IIpmiiokeHHMsi CONEPKHUT CIHCOK OTACIBHBIX IPOrPaMMHBIX
Moayneu, ycraHoBieHHbIX Ha NDAS-RT, mi1s KoTopelIX oTOOpakaeTcss HMX COCTOSIHME. YTpaBJieHHE
BCTPOCHHBIMM OCHOBHBIM (Ipu Hajuuuu) u BcromorareiabHbIM ALl NDAS-RT Toxe ocyiuecTBisercs
nporpaMMmHbIM MotysieM (MuTerpupoBannbiii ALIT). Kaxapiii MOy Tb MOXKET OBITH OCTaHOBIICH/3AITYIICH.

[To xHOTIKE OTKPBITH, HAXOASIIEHCS B CTPOKE TOTO MJIM MHOI'O MOJYJISI, OCYIIECTBIISIETCS MEPEX0 Ha
BeO-CTpaHUIly € TEKYLUIMMH HAacCTPOWKaMU COOTBETCTBYoLIEro moayis. B monxyne «IIpocmoTrp curnama»
OCYILIECTBIISICTCS TAKXKe MEPEX0]] Ha CTPAHMILy OTOOpaKeHUs TpadUKOB.

B nacrosamuit MomenT Ha NDAS-RT ycranaBnuBaroTcs cieayromye nporpaMMHbIE MOIYJIH:

* HurterpupoBannbiii AIIII (Onboard ADC) — nporpamma, npeaHazHadeHHas A MPOCMOTpA
cTaTyca W HACTPOMKM IMapaMeTpoOB OCHOBHOTO (mpu Hanmmuuu) W BeromorarenbHoro AIIIT Peructparopa
(moxpobuee cM. «S. Ilporpammusblii moayas Onboard ADC. Kondurypupoanue ALID»);

*  Menemxep NDAS One (NDAS One Manager) — nporpamMma, KOTopas 00ecrieunBaeT IpueM CUrHasa
B peanbHOM BpeMeHH OT ycTporicTB NDAS. Iloapo6Hoe omucanue dyukmmii moxyns NDAS Manager

npenacrasieHo B pazzaene «12. Moayab Menemkep NDAS Oney;

* Seedlink cepsep (Seedlink Server) — mporpamma, peanusyromas QyHkuuu cepBepa Seedlink.
(ITonpobuee cm. paznen «8. [Iporpammubiii MmoayJib Seedlink Servery);
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* Moayab Tpurrep (Trigger Module) —mporpaMMa HENPEpHIBHO aHAIMU3UPYET MOTOK BXOJHBIX
JAHHBIX HAa COOTBETCTBUE KpuTepusim cpabareiBanus. (ITonpoduee cm. paznen «15. Moayas Tpurrep»);

« Jlorrep cobipbix AanHbIX (Raw Data Logger) — nporpamma, ocylIecTBISIONIAs OHJIAWH 3alKCh
coOpanHO# MH(pOPMAIMU Ha JIOKAJIbHBIE HOCUTEIH — BCTPOCHHYI0 SD KapTy, YCTaHOBIEHHBIN (I TUCK
WINA TOJKIIOYEeHHBIH K pazbeMy USB ¢udii-nakonurens. Bo3moxkHa 3amuch He TONBKO MHGOpMaLuu ¢
nokanbHbIX ALl Tekymero npubopa, HO ¥ OHJIANH MH(OPMALUY, TTOITYYEHHON OT APYTUX AaHAJIOTMUYHBIX
npubopoB no cetu. [lonpobHoe omucanue ¢yHKIMA Moxayist Jlorrep chbIpbIX JAaHHBIX IPEICTABICHO B
paznene «14. Jlorrep cbIpbIX JAHHBIX».

* IIpocmotp curnana (RT Viewer) — nporpamMma oToOpaxeHus OCIIIIJIOTPAMM CUTHAJIOB B PEAIbHOM
BpeMEHU. B 3aBUCUMOCTH OT HACTPOEK M yCTAHOBJICHHBIX MOAKIIOUYEHUH BO3MOXKHO OTOOpaKEHUE HE TOJIBKO
nHpopmanuu ¢ JokaabHbIX ALl Texymero nmpubopa, HO U OHJIAHH WH(GOPMAIMH, TTOIYIEHHON OT IPYTHX
aHaJIOTMUHBIX NprOopoB no cetu. [lonpobHoe omucanue Gynkuuit moaynst RT Viewer mpezacraBieHo B
paznene «6. [Iporpammubiii MoayJib [IpocMoTp curuasay.

4.3. CmpaHuya «Ymunaumei» (Utilities)

CrpaHunia CONEpPX UT CIHUCOK MPOrpaMMHO-anmapaTHeiX (yHKIHA U Bo3MokHOCTel NDAS-RT, st
KOTOPBIX 0TOOpakaeTcs UX TEKyIIee COCTOSTHUE.
B HacTosmuii MOMEHT peasin30BaHbI CIEAYIONINE QyHKIIUN:

e VmpaBieHHE HCTOYHHKOM CHUTHajla TOYHOro BpemeHH (ctpoka GPS m cuHXpoHmM3anus).
OToOpa’keHO €ro COCTOSHHWE — TUIl MCTOYHHMKA, BAJIMIHOCTh BPEMEHU M BEJIMYMHA ONIMOKH
cUHXpOoHM3auu. [10 KHOIIKE OTKPBITH JOCTYITHO MOAMEHIO HACTpOeK (1oapoOHee M. pasen «7.
IIporpammubliii Moayab GPS u cuHXpoHH3amusy).

e Vmnpasnenue ycraHoBieHHbIM 3G/LTE monemom (ctpoka LTE moaem). KHomka OTKpBITH
OTKPBIBAET BEO-CTPAHUILy C TEKYUIMMU HACTPOHKAMHU M CTATYCOM COEAMHEHHUS.

e VmpamieHue yCTaHOBJICHHBIM ceTeBbIM anantepoMm Wi-Fi (ctpoka Wi-Fi). KHonka oTKpBITH
OTKPBIBAET BEO-CTPAHUILy C TEKYIIMMH HACTPOHKAMU U CTATyCOM COEIMHEHUSI.

e Vnpasnenue FTP cepsepom (ctpoka FTP cepBep). KHonka OTKPBITH OTKpHIBAaeT BeO-CTpaHUILY
¢ Texkyuumu Hactporikamu. (ITogpoGuee cMm. pazaen «9. [Iporpammubliii Mmoayas FTP servery)

e VmpasieHue ceTeBbIM dKpaHOM (cTpoka CereBoil puabTp). KHOIIKA OTKPBITH OTKPHIBAET BEO-
CTpaHUIly C TEKyIIMMH HACTpolikaMu coeauHeHus (monxpoOHee cm. pasnmen «11. Mopyab
Firewall»).

e VmpaBiieHHE CITY>KOOM OUYNCTKH AUCKOBOTO MPpOoCcTpaHcTBa (cTpoka QOuucTka aucka). (Ilonpoduee
cM. pazzaen «10. Ilporpammuslii moayab Disk Cleanery).

e Vnpasnenne VPN knuentom (ctpoka OpenVPN kimenTt). KHONKa OTKPBITH OTKPHIBAET BEO-
CTpaHUIly C TEKyIIUMU HACTPONKAMU COECTUHEHHUS.
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N DAS'8426N QZIOYBeaoxmeHwﬂ @ Pyc

CocroaHue [Mpunoxenua Ytnnautbl Mepudepua Hactporiku

YTunutol

* GPS u cuHxpoHusaumsa UcmouHuk epemeru: GPS, eanudHocme: Hem, cmewjeHue: -- m OTKpbITE —>
OTKPbITb =
OTKPbITE >

» FTP cepsep FTP-cepeep pabomaem m OTKpPbITE =
OTKPbITb =

o Ouucrka aucka 99% ceobodHo (30,61GB), credyrowiaa npoeepka yepes 42 MuH m

OTKPbITE >

Puc. 4.3 Ctpanuna yTuiauT.

4.4. CmpaHuya «lepugpepusn» (Peripherals)

Crpanuna naeT BO3MOXKHOCTb YHPaBIATh HacTpoiikamu u nurtanueM nepudepun NDAS-RT —
YCTpPOMCTBaMU, MOJKIIOYEHHBIMA K pa3beMaM Ha Kopiyce M BHYTpeHHUM ciotaM Munu PCl-e. B ctpoke
pa3beMa/CciioTa BHIMOIHAETCS 0TOOpaKeHNEe UIMEHH YCTpoiicTBa, noakiodeHHoro k NDAS-RT yepes pasbem
wiu cioT. HakaTie Ha KHOIIKY OTKPBITh OTKPBIBAET CTPAHUILY HACTPOEK MOJIKIOYEHHOr0 pubopa.

TymOnep B cTpoke KOHGUTYpallud pa3beMa WM CI0Ta OTBEYAET 3a IMOJady MHUTAHHS Ha IMOPT.
Ecnu noaximoyaeMoe yCTpOWCTBO 3aMTAHO OT MOPTA, TO OTKIIOYEHUE NopTa OyJeT OTKIII0YATh
NMUTaHUE YCTpoicTBa. TakuMm 00pa3oM, MpU HEOOXOIUMOCTH, MOXHO BBITIOJIHATH (PU3UUECKYIO
nepe3arpy3Ky MOAKIIOYEHHOTO YCTPOMCTBA.

»>

Crpoka «IluTaHume AATYMKOB» TNO3BOJISET BKIIOYATh WM OTKJIKOYATh NUTAaHUE B OCHOBHOM H
BcriomoratenbHoM ALl Peructparopa:

1. +12/-12B B pa3zseme ocaoBHOro AIIT (cm. Tabmuma 2-3. m.10-11)
2. +5V B pazbeme BcriomoratenbHoro AL (cm. Tabnuma 2-2. 1.9)
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NDAS-8426N Prusowon @ (o500 3)

Cocrosaxue MpunoxeHuna YTuautbl Mepudepusn Hactporiku
Mepudepus
USB nopr 1 Hem ycmpodicmea m
Mwunu PCl-e cnot 1 Hem ycmpoticmea m
» MutaHue aaTumnkos Bk/oueHo m

Puc. 4.4 Ctpanuna nepudepum.

4.5. Cmparnuya «Hacmpoliku» (Setting)

Crpanuna coaepxut obmue HacTpoiiku NDAS-RT, koTopble MMEIOT OTHOLIEHHE Cpa3y KO MHOI'MM
[IPOrpaMMHO-AMNIAPATHBIM QYHKIUSAM U IPOTPAMMHBIM MOTYJISIM.

B pasznene «doctyn k Be6-unTepdeiicy» (Web Ul access) MOXXHO U3MEHUTH NApOJIb MOJIB30BATENS JUIS
BXOJIa B BEO-UHTEPPEIiC.

B paznene «Jlokanbnas cetb» (Ethernet) Mo)XHO BKIIOUNTH WU BBIKIIOYUTH Kcmonb3oBanue DHCP-
cepBepa, yctaHOBHTH napametpsl Static IP/Network mask/Gateway.

B pazgene «Muauxanus» (Indication) ans ceetommomoB NDAS-RT (LEDs) u anamoru4yHo amus
3BYKOBBIX cUrHaJIOB Perucrparopa (Beeper) ycTaHOBUTB OMH U3 5 PEKUMOB:
Bcerna BBIKIIIOYEHO;
BrixmrounTs yepe3 | MUHYTY mocie BKIIFOYSHHS Ipudopa;
BrIkmounTs yepe3 5 MUHYT MOCIIE BKIIOUEHUS pUoOopa;
Boikimounts uepes 1 yac mocie BKIOYEHUS Npudopa;
Bcerna BkirodeHo.
B pasznene [Ipon3BoanTeIbHOCTH M JHEPronoTpedJaeHne MOXHO BEIOpaTh 4acTOTY paboThI ITpoLeccopa
(CPU frequency): 600 MI'n uau 1000 MI'u. [{nst HopmaneHON paboThl MpuOOpa TOCTaTOYHOM SIBIISETCS
gactora 600 MTI'tt. ITpu wacrore 600 MI'11 sHepronorpedienre npudopa MeHslne, yeM npu gactore 1000
MTI 1.

B HmkHel wactu skpaHa (B pasmene Actions) Haxonmsarcs kHonku Ilepe3arpy3uTh yCTPOiCTBO U
Ouncrurs SD kapry.

Nk W=
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NDAS-8426N Prrcnocs B

Cocronmee Nprroxennn Yraruru Nepudepas Hacrpoitxn
Hacrpoiiku ycrpoiictea

HOoctyn k seb-uHTepdelicy

Nocwn noasrt

* Texywindt napoms

* HoGua napass

* NOATESRASHME HOBXIO NIPONR

Mpvmenvrs

JloxaneHas cems

O Bxmounte DHCP

» Craruscomd IP 192168.0.247
» Macra comn 255.255.255.0
* Wnod 192.168.0.1

Wraukaums
CooTomon Beergs prrmoseno
QY000 Crruan Beer g oaoseno

Mpuamenwns

MpownssoauTentHOCTs ¥ 3HepronoTpebnervie

HaCT0T3 PPOUECCOPS MmeprocSeperaousn pexnu (600 MMy

Qevictena

[ O Nepesarpysurte yOTPORCTEo ] [ ) Ouncryru SD-xapry ]

Puc. 4.5 Ctpanuia ycTaHOBOK.
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4.6. Root napono

[Ipu pabote ¢ BeO-unTepdeiicom NDAS-RT B HEKOTOPBIX ciydasix MOKET NOTPeOOBATHCS BBOJ TaK
Ha3bIBAEMOT0 100t Maposisi. DTOT Mapojib HEOOXOAWM B TeX ciydasx, korma mporpamme NDAS-RT
HE00XOIMMO BBITMOJIHUTH CUCTEMHYIO KOMaH/Iy C IIpaBaMHM CyTiepriosib3oBaTens (depes sudo).

K nmpumepy, maposib cyneprnoib30BaTelis TpedyeTces I 3aycka CHCTeMHBIX ¢iTyk0 proftpd u chrony
g monyneid «FTP cepeep» um «GPS u cuHXpoHM3alMs» COOTBETCTBEHHO. Takke 3TOT NapoJib
3allpallMBaeTCs IpU HAacTpoiike mpaBui (aiipBoja, MpH Iepe3arpy3ke CUCTEMbl U (HOpPMaTHUPOBAHUU
BHYTPEHHEH KapThl HaMSITH.

—

TpebyeTca aBTopusauyma

373 onepaywnA TpebyeT agMUHUCTDaTMEHBIA 40CTY

8 &

CTMEHWTE ABTOpPW30BaTLCA

[ il

Puc. 4.6. OxHo BBO/a naposis y4ETHOM 3anmucy ipu BKITtoueHnn moayist «FTP cepsep»

[Taposb, KOTOPBII HEOOXOIMMO BBECTH - 3TO MAPOJIb OT YUETHOW 3anucu nojib3oBarens debian B8 OC
Linux, koTopsrii 1exuT B ocHoBe cucteMbl NDAS-RT. [To ymonuanuto maposns - ndasrt. HecmoTps Ha T0, 9TO
3TOT OH COBMAJAET C MapoJieM Ui BXoJa B BeO-MHTepdeiic ycTpoiicTBa, HEOOXOIUMO MMOMHUTH, YTO 3TO
pa3HbIe TapOJI MO CBOEH CYTH.

Root mapons sBnsercs kmouoM k 6ezonmacHoctu Beet cucteMbl NDAS-RT. Beem nosnb3oBatensm npu
MEPBUYHON HACTPONKE CUCTEMBI PEKOMEHIYETCA Cpa3y CMEHHUTh €ro Ha YHUKAJIbHBIN U HAJIC)KHBINA MapOJb U
COXPAaHUTH B HAJIE)KHOM MECTE.

Jl51s Toro, 4T0GBI CMEHUTH MAapPOJIb HEOOXOUMO BBIIOTHUTH CIEAYIOLINE NeUCTBHUSA:

e [lomyuure 1OCTYyN K KOMaHIHOM CTpoKe linux ogHUM U3 IBYX CIOCOOOB:
o 3aiigute B cpeny paspabotku cloud9, xotopas moctymua Ha mopty 3000 u OoTKpoiiTe Tam
HOBBII TEPMUHAII,
© Benonaxute noakiatoueHue mo SSH ¢ moMoIbo 0JJHOM U3 MHOKECTBA CIEIUATU3UPOBAHHBIX
nporpamm (Hampumep PuTTY wnu SmarTTY), ucnonssyiite nmorun debian u Bamn Tekymui
nmapoJib (1o yMOI49aHuio - ndasrt).
e Halepute B KOMaH/AHOM cTpoke koMaHay passwd. [TorpeOyercs cHayana BBECTH TEKYIIHH MapoJib,
3aTEM - HOBBIU MapOJib.

OOparnTe BHHMaHHME, YTO HM3MEHECHHE Tapojsl YYETHOW 3amucu linuX He 3aTpPOHET IMapoJib,
3arpanmMBaeMbIi Ipy BXoJie B BeO-uHTepdeiic ycrpoiicta u B cpeny Cloud9.
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R.sensars

4.7. ObmeH 0aHHbIMU 8 Pecucmpamope. Cemeesas moodenb NDAS-RT

OOmen nanapiMu Peructparopa ocHoBad Ha ceteBoit Mogenu NDAS-RT. Cereas mogens NDAS-RT
UCIONB3YeT KOHUEMIMIO JIOKAIbHBIX CETEeBBIX MOJKIIOYEHUH TMpH TNepeJadye CHUTHAJIOB MEXIy
MporpaMMHBIME MoayisiMu. CHUTHalIBI Tiepenatorcs B yHuBepcanbHOM (opmare NJSP, Onmaromaps uemy
M0JIb30BaTEIbh MOXKET TMOKO HacTpanuBaTh MapUIPyT CUTHAIA MEXIY MOAYJISIMH, IPOCTO HacTpanBas HoMepa
MOPTOB:

1. B moxyne Seedlink cepep B HacTpoiikax kaxmoi ctaniuu Seedlink Hamo ykazate mopt NJSP (Homep u
[P-anpec) oTkyna cranmus Oyner OpaTh MpUHUMAEMBIC €10 JTaHHBIE

2. B moxyne Tpurrep npu HacTpoiKke CTaHITMU (HA CTpaHUIE sources) Hajo yka3arb mopT NJSP otkyna
cTanmus Oynet OpaTth nanHbie U opT NJSP kyna cranius OyIeT OTChIIaTh MOPOKICHHBIC €10 TaHHBIC

3. B moaysie UaterpupoBannas ALl monyine Menemxep NDAS One Hao yka3aTh Kakoil HOMep mopTa
NIJSP 6yner y ALII Peructpatopa nnu ycrpoiictea NDAS-ONE, kak y UCTOUHUKA CHTHAJIA.

[To ymonmuaHHIO HCHIONB3YIOTCS ClIeAyIONIMe HoMepa ceTeBbiX nopToB TCP:

Homep | Monyns, roe moxxno | Haznauenue
opTa | HACTPOUTH HOMEP

nopra
21 - CranpapTHbIi OpT JU1s Bxoasimux coeauHenuit FTP
cepBepa

22 - ITopt nyst noakirouenust no SSH

3000 - IHopTt BeO-uHTEep@eiica cpeanl pazpadorku Cloud9

8000 - IopT 1/ M0JIL30BaTEJBCKOr0 BeO-uHTEpdeiica

10000 | UuterpupoBaHHas ITopt NJSP nnia ALIIT Peructparopa
AT

10001 | Menemxep NDAS [Topt NJSP nns ycrpoiictBa NDAS Ha pazbeme USB 1
One

10002 | Menemxep NDAS ITopt NJSP nnsa ycrpoiictea NDAS na pazseme USB 2
One

10003 | Menemxep NDAS [Topt NJSP nis ycrpoiictBa NDAS Ha pazbeme NDAS 1
One

10004 | Menemxep NDAS [Topt NJSP nns ycrpoitictBa NDAS Ha pazbeme NDAS 2
One

10011 | Tpurrep

10012 | Tpurrep

[TopTt NJSP nnsa nepenauu moayneM Tpurrepa (mocie
cpabaThIBaHUS OJTHOTO M3 TPUTTEPOB) TaHHBIX B MOAYJIh
Seedlink cepsep unu Jlorrep ChIpbIX JaHHBIX

Iopt nas cepBepa SeedLink

" Tpurrep

18000 | Seedlink Server
49152: | -

49168

Jnana3oH mopToB mJig fTMHAMU4YECKUX coenquHenud FTP
cepsepa

brok-cxema koH(purypamnuu no ymosrdanuto st Perucrparopa (koTopslii He umeeT pazbeMoB NDAS
1 u NDAS 2 u umeer ogun USB-A mnopt), KOTOpBIi HE MCNONB3YET MOAYJb Jlorrep ChIppIX JaHHBIX,

npeacrasieHa Ha Puc. 4.7.
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scnomozam. AN

~
ocHosHolU ALT

Pezucmpamop

- [ch1-4]

s CI'I 1-3

HEEEH

AN
~ [ch4-6

USBl|

Seedlink Client

Puc. 4.7. Ilpoctas cereBasi KOHDUTYpALHSI TIO YMOJTYAHHUIO.

Ha Puc. 4.8 npeacrasien npumep koHpurypamuu PerucrpaTopa, KOTOPBIA JOMOTHUTEIHHO K OJIOK-
cxeme Ha Puc.4.7 ucnons3zyer monynu «Jlorrep CheIppIX OaHHBIX» M MOAyJib «Tpurrep». 3amMeTuM, 4TO
curHaiel co BeriomorarenbHoro AL (10000:env) Henb3s iepecsutath Ha Seedlink cepBep HU HaNPsAMYTO, HU
yepe3 Moayib «Tpurrepy.

Tak Kak B 3TOM INpHMEpe TOJIH30BATENb HCIOIB3YyeT 00paOOTKY CHTHAJIOB MOCPEICTBOM TaKOTO
Moyl Kak «Tpurrep», To eMy NPUXOAUTCS cO34aTh HOBYIO craHIMio Seedlink, a UMEHHO Ty, B KOTOpPYIO
OyJIeT monaaath CHTHAI IMOciie 00paboTku MoysieM Tpurrepa (Ha puc.4.8 mazeana ND11). /leno B Tom, uTo
Moysb « Tpurrep» Ha 6a3e UCHOIb3YEMbIX UM IIOTOKOB CO3/1a€T HOBBIE MIOTOKH JAHHBIX.

OOpatuTe BHHUMaHHE, YTO K OJHOMY HUCTOYHUKY NJSP MoxeT ObITh OJHOBPEMEHHO MOAKIIOYEHO
HECKOJIBKO «IIPUEMHUKOBY.

acromozam.AL

Peaucmpamop

n

~ [ch1-4

ocHosHol ALM

Trigger Module NDAS One Manager

\

1
W,—-‘!S_t_ali(m NAC2: port (10000-env)-port 10011 !

chd-6

[
[

\

ST
| |/5tat|on NENV: port (10000-fqain)-port 10012

iy i
| & port 10001 ~——— USB1

|

|Station NSEI: port 10001-port 1()\13

Raw Data Logger

T
| Connection: port 10000 ]

i_(onnect'\on. port 10001 ]

\ Connection: port 10011 [

|

SD-kapTa

Seedlink Client

USB-HakonuTens

Puc. 4.8 CeteBast koHPUTyparus ¢ MOIyIsIMH «Jlorrep chIpbIx HaHHBIX» U «Tpurrepy.
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5. MporpammHbiv moaynb «UHTerpuposaHHbii ALM». KoHpurypuposaHue ALN

Mopyns Onboard ADC npeaHa3zHaueH ajis IPOCMOTpa CTaTyca U HACTPOUKH IMapaMeTPOB OCHOBHOTO U
BcriomoratenbHoro ALIIT Peructparopa.

Monaynb o6naaeT cienyromeil OCHOBHOM (hyHKIIMOHAIBHOCTBIO:

OToOpakeHue cTaTyca CHHXPOHHU3AIMK 0TCYeTOB OCHOBHOTO ALIIT;
VYnpapieHue BblJaueli TECTOBOTO CUTHANA;

Hactpoiika napameTpoB ocHoBHOTO ALIIT;

Hactpoiika mapametpoB BcrioMorateiabHoro AILIIL.

A [Iporpammuoe ob6ecneuenue (I10) mnst peructparopa NDAS-N u  mapmpytuzatopa
F 1y ceiicmudyecknx AaHHbBIX NDAS-RT sBnsercs uaeHTUYHBIM. DYHKIIMH W BO3MOXHOCTH,
onucaHHble B 1aHHO# riaBe 1yisi NDAS-RT, otHocsaTcs Takxke u peructparopy NDAS-N.

5.1. 3anyck modyna

[Nepeiinure Ha Bknaaky [Ipunoxenus B rmaBHoM uHTepdetice Peructparopa. Haliaure ctpoky ¢ Mmoayiem
WNurterpupoBannsiii ALl u mepeBenuTe TyMOJep B TMOJOXKEHHE «BKID» (€CIM MOIYJb YK€ 3aIyIIeH, TO
3HaueHHUE TyMOIepa OyaeT «BKI» — cM. pucyHok 5.1). Eciiu undopmarus B cTpoke He 0OHOBHIIACH, HAKMUTE
KHOIIKY OOHOBHTH B IIPAaBOM BEPXHEM YTy SKpaHa.

[Ipu nmepBom 3amycke Moayib Peructparopa moxker otoOpaxkarh coobuenue 06 ommbke ALIIL
DTO0 cooOIIeHHEe HCUYE3HEeT IIoCie TOro, Kak OyJeT 3aJaHa W coxpaHeHa Jiro0as aKTHUBHAs
KoH(purypanus (HaJlo MepeUTH K HaCTpOMKaM MOAYJIs, Ha)kKaB KHONKY OTKPBITh, Jajiee BHIOPATH
BKIIaJIKy «KoH(HUTrypamus», a HIOTOM COXpPaHUTh KOH(PUTYpaIHI0, Ha)KaB KHOMKY «IIPUMCHHUTHY ).

Jlist oTKpBITHS BeO-uHTEpdelica MOy HAOKMHUTE KHOTIKY «OTKPBITH» B COOTBETCTBYIOIIECH CTPOKE (CM.
pucyHok 5.1).

N DAS-8426N Q'Jo)’seacmner-.m @ Pyc
Cocrosxue Mpunoxenus Ytuantel MNepudepus Hactporiku

MpunoxxeHusn

o UnterpupoBanubiii ALM  [RS006543] NJSP:UP:10000 SYNC:NO D oo
» Meneaxep NDAS One Hem coeduHeHul m OTKPbITL >
» Jlorrep cbipbiX AaHHBIX 1 coedureHue m OTKpbITb =
» MpocmoTtp curHana 1 coedureHue m OTKPbITb =

Puc. 5.1 Monyns «aTerpupoBanusiii ALIT». Brirouenne n KOHPUTYpHpPOBAHHE.
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5.2. Uumepdgpeiic modynsa
WuTtepdeiic Momyns pa3aesieH Ha CIEAYONINe BKIAIKH:

e Cocrosinue (Status) — oroOpaxkeHue cocTosHus cuHxpoHuzanuu AIlIl u ynpasneHue Bblgauei
TECTOBOI'O CUTHAJIA;
o Kondurypauusa (Config) — ocHOBHas BkJajKa, MO3BOJIAIONIAS CKOH(PUIYpHpPOBATH IMapaMeTphbl
paboThl OCHOBHOTO 1 BcriomoraTtensHoro AL
Monyns UnTterpupoBannsiii AL BeIBoguT naHHbIe nmocpencTBoM npotokona NJSP (cMm. mokymeHT
NDAS JSON Streaming Protocol). K cepBepy curhHaza MOTyT MOAKIIOYATHCS KaK JPYTrHe€ MOIYJIH,
PacIoyIoKEeHHbIE JIOKAJIBHO, TAK U yJIaJIEHHbIE IPUEMHHUKH CUTHAIA.

5.3. Bknadka «CocmoaHue»

Ha Bxianke B paznene CoCTOsIHME 0TOOpaXkaeTcsi COCTOSIHUE CHHXpoHu3aimu otcyeroB AIII, a
MMEHHO HaJIM4YKe CUHXPOHU3AIMH U TeKyIuii odceT u ipudTt oTcueToB. B nose «TecTupoBanue CUrHAJI0M»
MMEETCSl MCHIO JIJIsl BRIOOPA 110/1aBaeMOT0 TECTOBOTO CHTHAIA.

B nacTosiiee BpeMst BO3MOKHA MMoJja4a CIAEAYIONINX TeCTOBBIX CUTHAJIOB!

CunycounganbHOe HanpsbKeHus aMiuity1od 1 B n wacroroit 1 I';

CunycounganbHoe HanpsbkeHus: aMmntyioi 1 B u wacroroit 10 I'm;

OnuHOYHBIN TPSIMOYTOJIBHBIN UMITYJIbC aMIUIUTY0M 1 B u qnurensHoCcThIO 1 Cek.;
OauHOYHBIN TPSIMOYTOJIBHBIN UMITYJIbC aMILIUTY0M 1 B u qnurensHoCThIO 1 Cek.;
[lepuoanueckue NpsiMOYTroibHbIE UMITYJIbCHI aMITUTy10M 1 B ¢ mepuogom nosropenus 1 cek.;
[lepuoanueckue NpsiMOYroiibHbIE UMITYJIbCHI aMITUTYy 10 | B ¢ mepuogom nosropenus 1 cek.;

benblil myM co cpeTHEKBapAaTUYHbBIM 3HaueHneM 1B.

5.4. Bknadka «KoHdpu2ypayusa»

B Bepxnell wactu Bkiaagku Komdurypamms pacnonoxensl napamerpel AL, xak ucToyHHKa
curHasioB. Cneylomuye napameTpsl npumenstores 1 oooux AL peructparopa.
e TCP nopr (no ymonuanuto 10000).

A Monyne Seedlink Server npuauMaet nanHbie ToJIbKO ocHOBHOTO ALIIL. Momaynu Jlorrep chipbix
A JaHHBIX U Tle‘[‘Cp UCIIOJIB3YIOT JAHHBIC KaK OCHOBHOI'O, TadK 1 BCIIOMOI'aTCJIbHOT'O A]_ll_l
e OrpanuyeHue sl TOJIKIIOYEHHS TOJIBKO MOJYJIeH BHYTPH CaMOTO YCTPOMCTBA (JIOKAIbHBIX

COCTMHCHUI).
e OrpaHnyeHHe Ha Tiepeaady JaHHBIX TOJBKO C BAJTUIHBIM CUCTEMHBIM BPEMEHEM.
B cpenneit wacTu skpaHa pacroyioKeHa KHOIKA MEPEKIIOYCHUS MEKIY HACTPOWKaMHU OCHOBHOTO
(main) u BcriomorarensHoro (env) ALIIT.
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* TCP nopT (1024-65535): 10000
ﬂpMHMMaTb TONbKO NIOK3/IbHbIE NOAKNKYEHUA
MepeaaBaTb TONLKO €C/M BPeMA YCTPOCTBA ACCTBUTENBHO
CHMHXPOHW3MPOBaTL TONBLKO €C/IM CUCTEMHOE BPEMA ACCTBUTENEHO

Motok: OcHosHOW OKpyxeHus

Puc. 5.2 Hacrpoiika coenuaenuit s nepeaaun qanabix ot AL

Jlanee BeIOMpaeTCs KOMMYECTBO PabOTAIOMIMX KaHAIOB, YacToTa ornpoca (YacToTa AMCKpeTH3aIum),
BbIOOpa BXOHOTO YCHJIeHUs (TIPH HAJTMYMH) ¥ BXOTHOTO IMANAa30Ha (TIpY HAJIMYWH).

YacroTa avckpeTusaumm (M) 100
KaHanel: AxkT. HasBaHue Ycunenune /[lnanasoH (B)
KaHan ch1 1 12
KaHan ch2 1 12
KaHan ch3 1 12
KaHan ch4 1 12
KaHan ch5 1 12
KaHan ché 1 12

Puc. 5.3 Hacrpoiiku ocHoBHoro ALIII.
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Motok: OcHoeHoW  OKpyXeHUs

YacroTta aMcKpeTusauum : 1

KoHOUrypauuma KaHanoe: O6uwan

KaHanbi: AKT. HasBaHue Ycunenne [inanasoH (B)
Kanan ch1 1 18
Kanan ch2 1 18
Kanan ch3 1 18
KaHan ch4 1 18

Puc. 5.4 Hactpoiiku BciomorarenbHoro ALTT.

5.5 OcHosHolU AL
OcnoBao#t AIIIl npennaznadeH s npeodpa3zoBanus B MUPPOBYIO GopMy CEHCMUUECKHX CUTHAIIOB
€CTECTBEHHOTO (POHA 3eMJIM MPU MPOBEJACHUU HMCCICIOBAHUN C HMCIIOJIb30BAaHHEM KaK MACCHUBHBIX, TaK U

AKTHUBHBIX CeﬁCMOHpHeMHHKOB C aHAJIOI'OBBIM BBIXOJO0M.

B Tabnuie npeacraBieH KpaTKUi epeyeHb XxapakTepucTuk ocHoBHoro ALIIT:

YacToTel AUCKpETH3ALINT 1-4000I'

KonuuecTtBo kaHanoB 6 nuddepeHnnanbHBIX

BxonHoii nnamazon +2,5/15B

(mepexiroyaeTcs MporpaMMHO) TuQQepeHIaIbLHOr0 HAPSHKEHUS
Paspsanocts AL 32 pa3psina

C.x.3 mryma B osioce 0-50 'y mpu 100 BBIG/c, MKB | 0,452

Juaamuueckuii auamas3on npu 100 BeIO/c, nb 131,8
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5.6 BcnomozamenoHbiii AU

Bcenomorarensubiit AL npeanasHaueH 1uist ©”3MepeHHst MEJIEHHO MEHSIOIIMXCS TOKa3aTeNnel, TaKuX
KaK TeMIIepaTypa, JaBJICHHUE, BIAKHOCTb, CKOPOCTh BETPA U T.II.

B TaGnure npencraBiieH KpaTKuil IEpeUeHb XapaKTepUCTUK BecrioMmoraTenpbHoro AILIT:

YacToThl AUCKPETU3ALINU 0.1,1,4TIn
KonunyecTBo kaHanoB 6 cuH(ba3HBIX /
(pexuM nepexIroyaeTcs IPOrpaMMHO) 3 muddepeHnnanbHbIX
BxonHoit muana3zon + 18 B cundaznoro /

+ 36 B muddepennmansaoro
Paspsanocts AL 12 pa3psiioB

5.6 CunxpoHu3zayus yacoe u NJSP

Nudopmanus o COCTOSHUU CUHXPOHU3AIMH MEepeaaeTcs B MeTaganHbie moToka NJSP cnemyromnmum
o0pa3zom. BpemeHHast MeTKa Ka)KI0T0 IMaKeTa B IIOTOKE COACPXUT Tpu 1oist - Timestamp, Drift time, Drift:

Timestamp - MeTka BpeMEHHM B CHCTeME oTcuera KBapieBoro reHeparopa AIIIl. B moment
BKJIFOYEHUSI BPEMs IIEPBOIO OTCUYETA INPHUBSI3BIBACTCA K CUCTEMHOMY BpeMeHH. Jlamee BpeMeHHass MeETKa
KaXJIOT0 MOCIEAYIOIIEr0 OTCYETa PAaCCUMTHIBAETCS HA OCHOBE KOJIMYECTBA OTCUETOB, IMPOIIEAIINX C
HayaJlbHOr0 MOMEHTa. B 3Toli cucTeMe BpeMeHH NMOTOK AaHHBIX BCETAA SIBISETCS HEMPEPHIBHBIM.

Drift - nocnennee namepennoe otkiaoHeHue BpeMenu orcuetoB ALIT ot yacoB cuctembl. BHyTpeHHMi
QJIITOPUTM IUIABHO KOPPEKTHPYET YACTOTY KBApPLIEBOTO '€HEPATOPa, YTOOBI KOMIIEHCUPOBATH ATO OTKIIOHEHHE
U nojaziepkuBatTh cuuxponusanuio ALl ¢ cucteMHBIM BpeMeHeM.

Drift time - Bpemst usmepenus apudra.

MeTku BpeMEHU aHAIIOTOBBIX OTCYETOB BCTpOEHHOr0 ALl mpoCTaBIAOTCS MO0 CUCTEMHOMY BPEMEHH
peructparopa (system time). Mcrounnkamu BpeMenu st Peructparopa moryt Oeitb GPS, NTP u PTP.
CucremHoe Bpemsi Perumcrtparopa BamugHO, €Cii B CTpOKe cocTossHHs Moxayisi ctouT «valid: YES», na
ctpanuue Status Moxyiisi cTout «Ready to sync:yes».
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Ecnu x pazeemy «USB 1» Peructparopa nmojkiatoueHo nuppoBoe yCTPOUCTBO (CEHCMOAATUUK HUIIH
peructparop) cepun NDAS-One (NDAS-8224, NDAS-8226, CME-4x11ND, CME-6x11ND, MTSS-1033A-
ND), To mocraBisieMble 3THM yCTPOHCTBOM JaHHBIE COAEP)KaT CBOM METKM AaHHBIX (device time). Ecnu
JaHHBIE BPEMEHH MOJKIIOYEHHOro ycTpoiicTBa (device time) SBISIOTCS BaJMIHBIMU, TO B HMHTepderice
NDAS-RT B cTpoke ctaryca yctpoiictBa Oyaer crosaTh Sync:YES (4acsl ycTpoiicTBa CHHXpOHU3UPOBAHbI), B
pOTUBHOM cityuae - Sync:NO (4achl ycTpoiCTBa HE CHHXPOHU3UPOBAHBI).

Crnenymonme HACTPOWKH, TOCTYIHBI Kak B mnporpammMHoM moayiie NDAS One Manager, Tak u B
nporpamMmMHoM Moayiie Onboard ADC:

IIpuHMMATH TOJIBKO JIOKAJbHBbIE NOAKII04YeHHs (Accept local connections only) - 3ToT napamertp
MO3BOJIACT 3alpCTUTh NOAKIHOUCHUA K MOAYJIO OT BHCUIHUX yCTpOfICTB. I[pyrI/IMI/I CJIOBaMH, €CJIM OIILHUA
BKJIFOUYCHA, MJAaHHBIC TNCPCAAOTCA TOJBKO IIporpaMmMaM MW MpOrpaMMHBIM MOAYJISAM BHYTPU CaMOTO
Perucrparopa.

IlepenaBath TOJIBKO €CJIM BpeMsl YCTPOHCTBa AelicTBUTENAbHO (Stream only if device time valid)
- 3TOT MapaMeTp pa3peniaet nepeaaBars AaHHbie 1o NJSP ToibKO B TOM ciydae, €CJIM 4achl MOAKIIOYEHHOTO
ycrpoiictBa NDAS-One cuHxpoHusupoBaHbl. Ecim pexuMm akTUBUPOBaH, a YCTPOWCTBO HE
CUHXPOHM3HPOBAHO, IOTOKA JIaHHBIX B Peructpartop He Oyzer.

CHHXPOHM3MPOBATH TOJBKO €CJIM CUCTEMHOe BpeMs JelcTBUTEJIbHO (Sync only if system time
valid) - 10 1OCTH)KEHUS CHHXPOHU3ALlMU CUCTEMHOTO BpeMeHU Peructparopa, cunxponusanus yacos AL
MOJKIIIOYEHHOr0 TMprOopa C CHCTEMHBIM BpeMEHeM He mpomsBomuTcs, W mois Drift m Drift time He
oOHoBIsIIOTCS. B 9TOM citydae nmone Drift Oynet conepkarh mocienHee M3MEpeHHOe 3HaueHue apudra mpu
BaJIMTHOM BpeMeHH, a noje Drift time, COOTBETCTBEHHO, TOCIeIHEE BPEMST H3MEPECHHSI.

6. MporpammHbI mogynb «MpPOCMOTP cUrHana»

Monyns IIpocMoTp cMrHasa npeaHasHaueH JJisg POCMOTpa OOBIYHBIX I'papUKOB cUrHaIa (BOJHOBBIX
¢dopM) 1 rpaUKOB CIIEKTPOB CUTHAJIOB B peajlbHOM BPEMEHH, ITepejaBaeMbIX TOCPeICTBOM NpoTokosa NJSP.

[Iporpammuoe obOecneuenne (I1O) nmns  peructparopa NDAS-N  wu  mapupytuszaTopa
cericmuyeckux JaHHbIX NDAS-RT gaBnsercss wuaeHTHYHbIM. DYHKIUMM H BO3MOXKHOCTH,
onucanHbie B JaHHOM riaBe it NDAS-RT, otHocsTCcst Takke u peructpatopy NDAS-N.

Monynb 061aaeT cienyromieil OCHOBHON (PyHKITMOHATBHOCTBIO:

[TpocMOTp BOJIHOBBIX ()OPM CUTHAJIOB, HATOKEHHE HECKOIBKUX CUTHAJIOB B OJTHO OKHO;
[IpocMoTp cieKTpasibHBIX ()OPM CUTHAJTIOB, HAJOKEHUE HECKOJIBKUX CIIEKTPOB B OJJTHO OKHO;
HpOCMOTp OCHOBHBLIX IAapaMETPOB CHUTHala B TCKCTOBOM BHUAC - MHWHHUMAJIBbHOC, MAaKCHUMAJIBHOC,
cpennee 3HaueHue, RMS u T.11.;

e [IpocMOTp CTaTyCHBIX JaHHBIX, NTEpeAaBaeMbIX BMecTe ¢ curHasioM (cocrosinue GPS, Temmepatypa,
HaNpsDKEHUE TUTAHUS U T.11.);
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Coxpanenue curHanoB B Oydep u Boirpy3ka B Buae CSV ¢aiina;

Coxpanenue npoduieit ¢ moiab30BaTeIbCKUMHU HACTPOHKaMU;

[Mogxmiouenne k cepBepam NJSP, pacnonoxeHHbiM kak Ha jokanbHoM NDAS-RT, Tak um Ha
yAaJIEHHBIX CETEBBIX YCTPOMCTBAX - TAKUM 00Pa30M BO3MOXKHO HAJIOKEHUE B OJHO OKHO CUTHAJIOB U3

Pa3HbBIX UCTOYHUKOB.

6.1. 3anyck modyna

[epeiinure Ha Bkiaanky Ipuao:xkenus B rmaBHOM unTepgeiice NDAS-RT. Haiinure cTpoky ¢ Moaysem
IIpocmoTp curHasa, HAKMUTE KHOMIKY run B 3TOM CTPOKE.

Ecnu undopmanust B cTpoke He 0OHOBHIIACH, HAYKMHTE KHOIIKY OOHOBHUTH B TIPABOM BEPXHEM YTITy IKpaHa.
[Ipu nepBoM 3amycke MOAYJIb MOXKET OTOOpaxaTh cOOOIIeHHe 00 OIMOKe, YTO HE HalIeH (ailn
Kou(])mypauml. DTO COO6L[1CIIHC NCYE3HECT ITOCJIC TOT'O, KaK 6}/,&0'1' 3alaHa 1 COXPAaHCHA 'l‘pCG}/CMaﬂ
KOH(Urypanus MOITyJIs.

Jnis oTKpbITHS BeO-uHTEpdeiica MOayIsi HAKMUTE KHOMKY OTKPBITH B COOTBETCTBYIOIIEH CTPOKE (CM.
pucyHk# 4.1, 4.3).
6.2. Unmepdgpelic modynsa

HHuTepdeiic Moayns pasieneH Ha CJIeIyIONNe BKIIAIKH:

I'paduxm - ocHOBHAs BKJIaJIKa, COJIEpIKAIasi OKHA C OTOOpakaeMbIMU TpapuKaMH U TaOIHULIAMU;
Bygep - Briagka, mo3Boisomas CKOHQHUTYpHpoBaTh pasmep Oydepa cCUTrHama W BBITPY3HUTH

coJiepkamnirecs B Oydepe JaHHBIE;
e VYcrpoiicTBa - BKJIaJKa, HA KOTOPOW OTOOpa)kaeTcs crarycHas HMH(pOpManus O TMOAKIIOYEHHBIX

HCTOYHUKAX CHTHAJA;
IMoakaroyeHus: - BKJIaKa, COAEPIKaIas CIIMCOK apeCcoB JJIsl MOAKIIOYEHUSI K UICTOYHUKAM CHTHaja

IIpoduau - Bkiaaka, coxeprkalas ClMCOK Npoduie ¢ moiab30BaTeIbCKUMU HACTPOHKAMHU MOy ISt

[MpocmoTp curHana Preeromrenn @ pyc

[padukn Bydep YcTpoWcTEa MoaknkyeHWA Mpodwuan

lpadukn curHana

Puc. 6.1 Monyne RT Viewer. Bkinaaku ynpasienusi.
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6.3. Hauano pabomeli

Hwxe npeacrasieHa KpaTkas Mocae10BaTeIbHOCTD ACHCTBUH U Hauaja paboThl ¢ MOIYJIEM.

e [lepeiinure Ha Bkiaaky [ogkiaouenns u 106aBbTe HEOOXOAUMBIE OAKIIOYEHHS K cepBepam NJSP.
Yo6eautech, 4TO COEAMHEHUE YCTAHOBIICHO, CTaTyCc coenuHeHus - [loakiaoueHo, umMs U cepuiHbIN
HOMEpP HWCTOYHHMKA CUTHAJIA COOTBETCTBYET MOJKIIOUEHHOMY yCTpoucTBy. Ilo ymomuanuto mMonyis
CaMOCTOSITEJIBHO NBITAETCS] YCTAHOBUTH COEJUHEHUE CO BCEMU JIOKAIBHBIMA HCTOYHUKAMH JTAHHBIX.

e Ha Bxiagke YcrpoiicTBa MOXHO YBUIETh MOAPOOHYIO HMH(YOPMAIMIO O CTAaTyce MOAKIIOYEHHBIX
ycTpoiicTB (Hanpumep, coctosaue GPS, Temnepatypy, Hanps>keHUe TUTaHUS U T.1.).

e [lepeiinute Ha BKIaaky I'paduku u 100aBbTe HEOOXOAMMOE KOJIUYECTBO OKOH, COJEPIKAIIUX
BOJIHOBBIE (DOPMBI, CIIEKTPHI 1 TaOuuiibl. [[o0aBbTe HEOOXOMMbBIE CUTHAJIBI B OKHA.

e [lpu HeoOxommMMoOCTH TepelanTe Ha BKIAAKy Bydep u HacTpoiite 00beM Oydepa sl BBITPY3KH
COXpaHEHHBIX JJAHHBIX.

o [Ipu HeoOxoammocTH neperiauTte Ha BKiIaaky Ipoduian u coxpanuTe Bamm HaCTPOHKH MOJTYJISL.

6.4. Bknadka «lModkaro4yeHus» (Connections). ModKnoYeHUe K UCMOYHUKY cu2Hana

Jyist Toro, 9To0BI 100aBUTH HOBBINM HCTOYHUK curHasia NJSP nepeiiaure Ha Bkiaaky Connections, BBeIuTe
IP ampec u Homep mopra NJSP. B ciydae JOKagpHOrO MOAKIIOUEHHUS (K MCTOYHMKY CHUIHAJA,
pacroyioxkeHHOMY Ha ToM ke yctporictBe NDAS-RT), ucnons3yiite IP agpec 127.0.0.1. 3arem Haxxmute
kHOmKy add connection.

Hosoe COCAUHCHUEC JOJI)KHO ITOABUTHCSA B CIINCKE COGI[I/IHCHI/II\/JI HIke. B CJIydac yCIICIIHOTO MOAKIIFOUCHUA
k cepepy NJSP craryc coequnenus nsmenurcs Ha Connected, a B cron6ie Device oToOpa3uTces cepuiiHbIN

HOMEP U UMS YCTPOMCTBA.

Jlnst ynaneHust COeTUHEHNsI HAKMUTE KHOTIKY yOaiumb B COOTBETCTBYIOIIEH CTPOKE.
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[MpocmoTp curHana €O P vscaonsennn  © pyc

Ipadukn bydep YecrpoiicTea MoaknoueHun Mpodwunn

Cnycok NoAKAroYEeHUN

" Tt

IP-agpec Mopt YcTpoidcTeo CocroaHue

127.0.0.1 10000 RS006543 MNodknroyeHo | i VA3NUTL |
127.0.0.1 10001 — YemaHaeaueaen coeduHEHUE. .. | i VAT |
127.0.0.1 10002 — YemaHaeaueaen coeduHEHUE. .. | il yaanws |
127.0.0.1 10003 — YemaHaseausaem coeduHeHUE. . | i VAANUTE |
localhost 10010 NADC ModknryeHo | @ yaanwe |

Puc. 6.2 Moayns «IIpocmoTtp curnana». Hactpoiika HICTOYHMKOB CUTHAIA.

6.5. Bknadka «Ycmpolicmea» (Devices). pocmomp cocmosHua ycmpoiicme

Ha Britagke «YCTpONCTBa» pacIOIOKEHbl KAPTOUYKU BCEX YCTPOMCTB, MOJAKIIOUYEHHBIX K MOAYJIIO Kak
UCTOYHMKM curHana (Ha Bkiaake «llonkmouenus» B mone «CocrosHus» ykazaHo «llogkmoueHo»).
Kaprouku comepkaT Takyto WHGOpPMAINIO, KAK UM U CEpUHHBIA HOMEpP YCTPOWCTBA, BEPCHIO MPOIIUBKH,
cocrossane GPS u BCTpOEHHBIX MATYMKOB, YACTOTYy OMpPOCa M MapaMeTphbl KaHAJOB (ITOCMOTPETH BCIO
MHPOPMALIMIO MOXKHO, €CIM HaxaTh «aetanu»). Ha puc. 6.3 mpencraBieHa KapTOuka TOJIBKO OIHOTO
ycrpoiicTBa. Eciin kK MOy 110 IOAKIIIOYEHO HECKOJIBKO YCTPOMCTB, TO TAKUX KapTOUYeK OyaeT HECKOJIBKO.

Ha nanHO# BKJIaIke MOYKHO 3a71aTh [[BET KKIOTO KaHalla, KOTOPBIA OyAET MPUMEHSITHCS M0 YMOTYAHHIO
npu 100aBIEHUH 3TOTO KaHalla Ha TpaduK.
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[MpocmoTp curHana €O Proerwrenn @ Pyc

Ipadukn Bydep YcrpoiicTea MNoakntoueHus Mpodunn
Cnucok ycTponcTs

YctpoiictBo RS006543 frossemeseeeeee :

Uack! CUHXpOHMaMpoBaHbl, fix notepas | & pgetann |
localhost: 10000 emmmmmem '
Maogenk yerpoiicTea: NDAS-8426N v.1.20
HazeaHune ycTpoiicTea: —

BepcuA npolumeky: 6.2
MoTtok env MoTok main
Yacrota guckpetmzaumin 1y YacroTa gnckpeTizaum 250y
HazeaHue YocuneHwe AwnanazoH (B) LigeT (ymonu.) HazeaHwe YouneHwe AwranazoH (B) LigeT (ymonu.)
KaHan Kanan
= RSO06543- 1 18v . * RS006543- 1 12v .
env-ch1 main-ch1
Kanan Kanan
= RSO0G543- 1 18v . * RS006543- 1 12v .
env-ch2 main-ch2
Kanan Kanan
» R5006543- 1 18V ® RS006543- 1 12V
env-ch3 main-ch3
KaHan - KaHan -
® RS0O06542- 1 18v || » RS006543- 1 12V | ]
env-chd main-chd
Kanan
* RS006543- 1 12v [ ]
main-ch5

Puc. 6.3 Moayns «IIpocMmoTp curnana». Crincok AOCTYTHBIX YCTPOMCTB U COCTOSTHUE HACTPOEK
KaHaJIOB.
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6.6. Bknadka «byghep» (Buffer). Bycghepusayus u ebi2py3Ka OaHHbIX

JlaHHas BKJaJKa TpeAHa3HauyeHa Juisg ynpasieHus Oydepom mnansbix. Ilomydaemblii mpuiiosxeHHEM
curHai Oydepusupyercs U XpaHuTcs Opay3epoM B TEUEHUU BPEMEHH, 33JaHHOTO MapaMeTpoM «XpaHUMBIi
NIEPUOJ BPEMEHNY.

JlaHHBIE, KOTOPBIE coJiepKaTcs B Oydepe Ha TaHHBIII MOMEHT BPEMEHH, MOXHO BBITPY3UTh C MIOMOIIIBIO

kHONKU «Ckadatb». MOXXHO BBITPY3UTh JIMOO BCE JaHHBIE OJHOBPEMEHHO, JUOO NaHHBIE MO KaXAOMY
YCTPOUCTBY (C MOMOILBIO BBIMAAat0MIero cnucka «I[1oToky).

[MpocmoTp curHana @O Psecsomenn @ pyc

Ipadukm bydep YerpoWcTea MoakntoueHUA Mpoduan

bydep curHana

Hactpoiikun bydepa Pasmep bydepa

¥PEHYMEIA NEpUOL BPEMeHK (O O 1600

INMpUMeHUTE

Ckayvartb curHan B CSV

9,68MB

MoTok:

Puc. 6.4 Monyns «IIpocMoTp curnanay. Hactpoiika Oydepusaiuu.

OOpaTute BHUMaHue, yTo Oy(dep ucnonb3yercs A HocTpoeHus rpadpukoB 1 Tadiuu. K npumepy,
JUTSL TIOCTPOCHMSI CIIEKTpa CUTHaja, COAepKallero AaHHble 3a mepuona 5 muHyT (Time period),
napametp Buffer time nomken npeBbimate 3T0 3HaueHue (Hanpumep, 10 MUHYT), TaKUM 00pa3oM,
4yT0OBI B Oy(hepe ObIIO TOCTATOYHO JAHHBIX JIJIS TOCTPOSHUS TpeOyemoro rpaduka. B To xe Bpems,
CJIMIIIKOM O0JibIlIoe 3HaueHue Oydepa MOKET MPUBECTU K HECTAOMILHOM paboTe BEO-TTPUIIOKEHUS
M3-32 HEXBATKHU ONEPATHUBHON MaMSITH.
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6.7. Bknadka «paguku». Co30aHue u yoasneHue OKOH

[lpocmoTp curHana €O

Ipadmkmn bydep YcTpoiAcTea MNogknroyseHmMA Mpodwnam

padumkmn curHana

8% [o6aeuTe rpaduk

Puc. 6.5 Moayns «IIpocmotp curnanay». JfoGaBienue okHa MpocMOTpa.

Jlnst Hauana paboThl HEOOXOUMO JOOABUTH OKHA C TIOMOIILI0 KHOTIKH J|00aBUTH rpaduk. JlocTynHO
TpPH TUIIA OKOH - BOJIHOBasl (hopMa, crieKTpaibHast popma 1 Tabiuna. T OkHa BEIOUpaeTcsl B BEpXHEH CTPOKe
BCIUTBIBAIOIIETO OKHA — THl rpaguka.

JJis BceX OKOH 3aJaf0TCs CISAYIONIUE OOIIHMe apaMeTPhl:

Chart name - ums okHa
Chart position after - mos0keHHEe OKHA TI0 OTHOIICHHUIO K YK€ CO3JJaHHBIM OKHAM
Time period — «BpeMEHHOE OKHO», BHYTPH KOTOPOTO HMPOHMCXOJUT BBIYMCICHUE MapaMETPOB HIH
0TOOpaXKeHHE JaHHBIX
e Draw refresh time - Bpemst 0OHOBIICHUSI TaHHBIX B OKHE

[Tapamerp Draw refresh time odeHb CHUIBHO BIMSET HAa HUCIOIB30BAHUE BBIYUCIUTEIHHBIX
pecypcoB Bamiero Opay3epa. BeiOupaiite onTuManbHOE 3HAY€HUE HSTOTO MapaMeTpa B
3aBHCHMOCTH OT KOJIMYECTBA OKOH, KOJMYECTBA CUTHAJIOB B OKHE W IIMPHHE BPEMEHHOT'O OKHA.
PexomeHayeTcsi yCcTaHOBUTh 3HaueHUE | CEeK sl BOJHOBBIX (popM U He MeHee 5-10 cex mis
CIIEKTPOB M TAOJIHII.

,

Jlng ynaneHust OKHa HA)KMUTE Ha KPECTHUK B IIPAaBOM BEpPXHEM YIUIy OKHaA. [[s yaaneHust Bcex OKOH
HaO)XKMUTE KHONIKY remove charts.

I[J'IH OKOH C l"pa(bI/IKaMI/I CUTHAJIOB U CIICKTPOB JOCTYIIHBI JOIIOJIHUTCIbHBIC HaCTpOﬁKH.
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Adding new chart X

Chart type:
Signal graph v

Chart name:
Chart 47307

Chart position after:

before all -

Time period:
60 sec
Y-axis scale:
v
Draw refresh time:
100 ms
Window width:
870  PX
Dark background
add chart

Puc. 6.6 Monyns «IIpocMoTp curnanay. JlobaBieHre OKOH OTOOpaKEHUSI.

[Momumo 0oOuHX MapamMeTpoB IpHu 100aBICHUN OKHA C BOJHOBOW ()OPMOI CHT'HAJIa MOKHO HACTPOUTH
MmaciuTtab rpaduka 1no ocu Y, IIUpUHY rpaduka, a Takke BbIOpaTh 4epHbIil poH rpaduka.
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[obaBneHne HoBOro rpaduka .
Tun rpaguka
[ CnekTp curHana ]

Hazeanwe rpaguka

Ipagmk 73558

MNepuoa spemeny (C

< &0

Macwral oowm X

JNHeAHEIRA

MacwTtab oou Y

NHeAHBIA

Tun cnekTpa

CnekTp

YcpeaHeHue

Her

AndpepeHUMpoOBaHME

Bpema oOHOBAEHMA (MC

_0 10000

TemHelid GoH

Puc. 6.7 Moayns «IIpocmoTtp curnana». Hactpoiiku rpaduka okHa A7si CIEKTPOB CUTHAJIOB.
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[Tomumo 001X MapamMeTpoB HpHU T00AaBIEHUM OKHA CO CHEKTPOM MOXKHO HACTPOHUTH CIEAYIOLIUE
IapameTpsl:

Macmtab no ocu X (X-axis scale) — muHEHHBIN WM JTOTrapuMUIECKUH;
MacmTab nmo ocu Y (Y-axis scale) — IuHEHHBIH, JorapudMUYECKHd WK JIOTapU(PMHUYESCKHA B
nermbenax (1o OTHOIICHHIO K ypoBHIO 1B);
Tun cniektpa (Spectrum type) -— CIeKTp WK CIIeKTpaabHas MJIOTHOCTh MOIITHOCTH;
Huddepenmmposanue (Differentiation) - nuddepennupoBanne curnaisa, MOXET OBITh TIOJIE3HO MPHU
CPaBHEHHUH CIIEKTPOB CEHCMOMETPOB (BETIOCUMETPOB) U aKCEIEPOMETPOB;
® VYcpenHenue (Average) - y4acTOK CHUTHaja pa3OuBaeTcst Ha N paBHBIX YYacTKOB, JAJISI KaXKAOTO
BBIUUCIIIETCS CIIEKTP, 0TOOpaXKaeTcs CIEKTpP MOIYYEHHBIH YCPETHEHUEM BCEX CIIEKTPOB O TOUYKaAM;
e Tewmmusiii ¢pon (Dark background) - TemHbIit OH B OKHE.

6.8. flobaeneHue cu2Han08 8 OKHO

Ipaduk 73558: BbIBOAWMbBIE KaHasbI

MoTtok RS006543-env

ch1 ch2 ch3 ch4

Motok RS006543-main

chi ch2 ch3 ch4

Motok NADC-NADC

ch1 ch2 ch3 ch4

MpumenuTs

Puc. 6.8 Moayns «IIpocMmoTp curnanay». Jlobasienue rpaduka B OKHO.

Jnst nobaBneHusl cUrHana B HUKHEW 4acTH OKHa BbIOEPUTE YCTPOMCTBO M KaHal, MPU HEOOXOIUMOCTU
M3MEHHTE LIBET Irpaduka, HAKMHUTE KHONKY [IpumenuTs. [l yaaneHus curHaia HaKMUTE KPECTHK B BEPXHEM
MIPaBOM YIJIy KapTOYKM CUTHaja. B HMXKHEHW yacTu OKHa MOSBHUTCS KapTouka curHaia. Kaprouka curhnana
COJICPXKHUT MUKTOTPaMMy € IrpauKoOM, MUKTOTPaMMy C CEKyHJIOMEpPOM U GopMy AJisi BEIOOpa 1BeTa rpaduka
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000 «P-cencopce» 141701 MockoBckast 0071acTh,
R ¢ S e n S G rS r. Honronpynusiid, JluxaueBckuii npoesn a. 4 ctp.1, od. 101.
Tenedon: +7 (498) 744-69-95

(cm. puc. 6.10). OqHOBpeMeHHOE J00aBIeHNE HECKOIBKUX CUTHAJIOB HAa OJIUH TpaduK BO3MOXKHO Yepe3 MEHIO
pick multi channels B npaBoii yacT oxHa.

RS006543-main-ch1 *
Il A C
Puc. 6.9 Moayinb «IIpocMoTtp curnanay. Kaprouka curnana.

[TukTorpamMmma ¢ BOCKIIMIATENBHBIM 3HAaKOM OTOOpakaeT HaJlM4YWe WIM OTCYTCTBHE NOTEPh JAHHBIX B
TE€4eHUEe BpEMEHHOro mHTepBasia Time period, 3agaHHOTO U JAaHHOTO OKHa. Ecnu mukTrorpamma mmeer
CepBIii LIBET, TO MOTEPh NAHHBIX 32 BRIOPAHHBIN MEPUOJ HET, €CIIH IBET NMPHUIITYHIEH - TO UMEIOTCS pa3phIBBI
BO BpeMeHHU. [loTepu 0oToOpa3sTcs Kak NpoIycku Ha rpaduke ¢ BOTHOBBIMU (popmamu. ITocTpoeHne criekTpoB
Y BBIYHCIICHHE TaOJIMYHBIX 3HAYCHUH HEBO3MOKHO MPH HAJIMYHUU TIOTEPh JaHHBIX.

[TukTorpamMmma ¢ 0OHOBIICHHEM OTOOpa)kaeT COCTOSTHHE YacOB MCTOYHHMKA curHaia. Ecim mukTorpamma
MMEeT KpacHbIM I[BET - yachl MCTOYHHMKA CHHXPOHU3UpPOBaHBL. B 3TOM ciyyae B KadecTBE BpEMEHHOMH
MPUBS3KK OYyIyT HCIIOJIb30BAHBI BPEMEHHBIE METKM, BBICBUIa€MbIE BMECTE C CUTHajIoM. B ciydae, eciau
MUKTOIpaMMa MMEET HENpPHUIIYIIEHHBIH Cepblii LBET - yachl UCTOUYHMKA HE CHUHXPOHHU3MPOBAHBI, B 3TOM
clly4ae BpeMEHHbIE METKU CUTHaja UTHOPUPYIOTCS U UCIONb3yeTcs BpeMs Opaysepa.

B mpaBoii yactu kapTOUKH Takke HaxoauTcs ¢opMa Jutst BeIOOpa 1Beta rpaduka. [{Bet rpaduka MoxHO
IIOMEHATH B JIIOOO0I.

Mpagmk 31270 8 ®
Kanan CpeaHee RMS MuHumym Makcumym PazHocTh
RS006543-main-ch’ 0.76mB 9.64mKB 0.72mB 0.80mB 76.00mKB

RS006543-main-ch1 % RS006543-main-ch2 X RSD06543-main-ch3 %
[ | Ao B s oS

BuifepuTe kaHan i= KaHansl

Puc. 6.10 Monynb «IIpocmotp curnana». OKHO TEKCTOBBIX TapaMeTPOB CUTHAJIA.
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Test 1 8 X

N"W‘W'

120sec-main-chl X 120sec-main-ch2 X 120sec-main-ch3 X
”O B AO E A

Add channel | [choose some channel] ~  with color [ll~
Puc. 6.11 Moayns «IIpocmoTp curnanay. OKHO BOJHOBBIX (hOpPM CHTHAJIA.

Spectrum 8 X

120sec-main-ch1 P
O m

Add channel ' [choose some channel] ~  with color . v

Puc. 6.12 Monyns «IIpocmotp curnana». OKHO CIIEKTPOB CUTHAJIA.
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6.9. BKnaodka «[llpogpunu»

Bruiagka «IIpoguiam» ucnonb3yercst Ui COXpaHeHHs U 3arpy3KH MOJb30BaTeNbCKUX Mpoduieii. B
poQUIb COXPAHIIOTCS CO3/IaHHBIE M0Ib30BATEIEM OKHA CO BCEMH HACTPOMKAMM, CUTHAJIAMH U UX IIBETaMH,
a Takke HacTpoiiku Oydepuzanmu. CoxpaneHHnsle npoduinn xpausarcs B Peructparope.

Pabota ¢ npodunsiMu MOKET ObITh MOJIE3HA B CIIEAYIONIIUX CIIydasx:
® cciM HeoOXOAMMO TIEPEHECTH BCE TOJIb30BATEIbCKUE HACTPOMKHU NMPH OTKPHITHU BeO-HHTEpdeiica

MO/IyJIsl Ha IPYTOM KOMIIBIOTEPE WJIH B IPYTOM Opaysepe
® ccii He00XO0AMMO UCTIONIb30BaTh HECKOIBKO BAPUAHTOB HACTPOEK MOJYJIS PH paboTe B OTHOM M TOM
xe Opaysepe

2

OOpaTtuTe BHUMaHue, 4TO HacTpoiku coequHeHuit (Connections) HE OTHOCATCS K HAacTpOHKaM
[OJIb30BATENECKUX MPOUIICH - OHU SBJISIOTCS OOIIMMH ISl BCETO MOIYJIS.

7. MporpammHbIii moaynb «GPS n CMHXpOHU3aLUA»

Monyns GPS ® cuHXpoHM3anmsi npegHa3HaueH a8 cuHXpoHuzauuu yacoB NDAS-RT or
nctouyHukoB Bpemenu GPS, NTP u PTP.

2, [Iporpammuoe oGecneuenue (I10) nns  perucrparopa NDAS-N  u  mapmpyTtuzaTopa
A ceiicMuueckux JaHHbIX NDAS-RT sBasiercss uaeHTUUHBIM. DYHKIIMM W BO3MOKHOCTH,
onucaHnHbie B JaHHOM iaBe it NDAS-RT, otHocsTcst Takxke u peructpatopy NDAS-N.

Mopyns obnagaeT cieayronieii OCHOBHON (DYHKITMOHAIBHOCTHIO:

e [lomyuenne nanHHbeIXx OT BcTpoeHHOro B NDAS-RT GPS npueMHuka, CMHXpOHM3aLUs 4YacoB C
BpemeHeM GPS;

e B pexnme cunxponmszauuu ¢ GPS Momyns Moxer BelcTynatb B ponu cepBepa NTP ypoBHs
Stratum 1;
B pexume cunaxponuszanuu ¢ GPS momyns moxer BeicTynathk B posin PTP master clock source;
Cunxponusanus yacoB ¢ cepsepamu NTP;
CuHXpoHM3a1IMs 4aCOB B CETEBOM OKpyx)eHuu PTP.

Monaynbs cpaBHHMBaeT TEKYILyH OLEHKY TOYHOCTH 4YacOB C 3aJaHHBIM I0JIb30BATENIEM JOIYCTHUMBIM
noporom. B ciydae eciiv TOYHOCTh YaCOB MIPEBOCXOIUT 3a/laHHBIM MOPOT, BpEMsl Ha YCTPONUCTBE CUHUTACTCS
BaJIMJHBIM, 3Ta HHPOPMALIUS PACChIIAETCS IPOrPaMMHBIM MOy isiM. TakuM 00pa3oM, B YaCTHOCTH, MOJLYJIb
Menemxep NDAS One MOXeT CHHXPOHM3UPOBATh MOAKIIOYEHHbIE K HEMY peructpatopel NDAS-One B
cllyyae, eclid JOCTUTHyTa TpeOyemas TOUHOCTb.

[Tomumo 3TOrO, MH(OPMAILUSA O BAIWIHOCTH BPEMEHH, a TaKXKe KOOpAMHATaX ycTpoiicTBa (B ciyuae
cunxponuzanuu no GPS) oroOpaxaercs B MetaganHbIX noToka NJSP BctpoenHoro B NDAS-RT ocHoBHOTO
u ponoaauTeabHoro AIIIL.
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7.1. 3anyck mooynsa

[Tepeiinute Ha BKIagky YTWJauThl B riaaBHOM uHTepdeirice NDAS-RT (cm. pucynku 4.1. u 4.2).
Haiinute ctpoky ¢ moxynem GPS M cMHXpoHM3amusl, IPUBEIUTE TYMOJIEp B COCTOSHHE «BKII». 3aIlyCK
MOJTyJISl MOXKET 3aHSATh HEKOTOPOE BpeMsl.

[Ipu 3amycke M OCTaHOBKE MOAYJsl OyJeT 3alpolleH Napoiib AJs MOIy4EHUs root-1ocTyna. J1o
HY>KHO JJI51 3aIyCKa HEOOXOIUMBIX CITyKO ONEparMOHHON CHCTEMBI.

Ecnu nnpopmanus B cTpoke He OOHOBMIIACH, HAKMUTE KHOTIKY 0OHOGUMb B TIPABOM BEPXHEM YTIIy
JKpaHa.

7.2. Uumepdpelic modynsa

WuTepdetic momyis pasaesneH Ha BkIaaky Cocrosinus v Bkianky Kondgurypanus

Bxrnaaka CocTosiHMSI COIEPKHUT 00IIy0 HHMDOPMAITHIO - TEKYIIUA BEIOPAHHBIA UCTOYHUK BPEMEHH,
OIICHKA CMEIIEHUS YacOB OTHOCUTEIBHO HWCTUHHOTO BpPEMEHU M JIOTMUeCKUd (iar, cooOIIamui o
BaJIMIHOCTH TOKa3aHUW 4YacoB. DJTa ke HHpopMauus npoAyOnupoBaHa B CTPOKE COCTOSIHHSI MOAYJS B
rnaBHOM uHTepdeiice NDAS-RT.

[Tomumo 3TOTO, OTOOpaXKaeTcss HH(POPMAITUS 110 KaXKJOMY U3 UCTOYHHUKOB!

e Cocrosaue GPS copepxut nHdopmannio 0 KOOpAUHATE, BPEMEHH, CTaTyCe BUCOKOCHBIX CEKyHJ U
KOJIMYECTBE HAOJIOaeMbIX CIYTHHKOB. [[msi cMHXpoHM3amuu bacoB cuctembl ¢ vacamu GPS
ucrnonb3yetcs ciyx6a NTP, mosTomy olieHKa TOYHOCTH BPEMEHU JIOCTYITHA B CIEIYIONIEH CTPOKE B
coctosiuuu NTP;

e Cocrossaue NTP comepxxut mH(bOpMalnio O TEKyIIEM CEpBepe, BPEMEHHU, CTaTyCce BHUCOKOCHBIX
CEKYH/JI ¥ OLICHKH OIIMOKH YaCOB OTHOCUTEIHFHO HICTHHHOTO BPEMEHH;

e Cocrosaue PTP comepxut nrpopmaiuio o TekymeMm pexxume padbotsl (Master/Slave), id macrtepa,
OLIEHKE TOYHOCTH BPEMEHHU.
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€= Ha [MEEHYID CTRaHMLY

GPS n cnHxpoHusauusa Precsowrennn @ pyc

CoCTORHWE KoH@MIypauma

CoctofiHue MoaynAa

OcHOBHbIe NOKa3aTenu MCTOUHMKIN BpeMEHN
* GPS v
@ NTP
™ 66 us
= [la Her mams
= NTP v

NTP cepeep: SCFFTEOT (mskm9-
ntp0lc.ntppool.yandex.net)

Crpatym: 3
Bpemp otcueTa (UTC): Tue Jun 17 084818 2025
CTaTyc BEMcOKoCcHON cexyrge: Normal

RMS crewerne: BEMKC

» PTP v

Puc. 7.1 Moayns GPS u cunxponusanus. OkHO cTaryca.
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Bxnaaka Kondgurypamus mo3BoyisieT CKOHQUTYPUPOBATH CIICTYIONINE TTapaMeTpHhI:

Y CTaHOBUTH MTOPOT TOYHOCTH MOACTPONKH YacCOB;
Br1OpaTh UCTOUHUK BpEMEHU;
Jlia cunxponusanuu no GPS:
o MHcnonw3zoBats Bpemst GPS B kauecTBe uCTOUHMKA BpeMeHU i cepepa NTP
o MHcnonb3oBats Bpemss GPS B kauecTBe HCTOUHMKA BpeMeHU i mactepa PTP
Jlnst ucrounuka Bpemenr NTP MokHO yka3ars cepBepa U IyJIbl CEPBEPOB;
Jlnst uctounnka BpemeHu PTP MoxHO 3ampeTuTs ycTpoicTBY OpaTh Ha cebst poibs Mactepa (Slave only
mode).

CMeHa HCTOYHMKA CHHXPOHM3alMU MPOU3BOJUTCS TOJIBKO IIPU OCTAHOBKE MOJIYJIA
«MuTerpupoBannbiii ALIIT».

CoctoaHue KoHdurypauws

KoHpurypauua moayna ©
* MakcumManbHO AOMyCTUMBIA NOpor caeMra 1000
* McTouHWK BpeMeHn: GPS

Mcnonszceats GPS kak mcTouHvk epemeHn NTP

Mcnonezoeate GPS kak mctouHnk epemenn PTP

Puc. 7.2 Monyns GPS u cunxponuszanus. Kongurypupoanue npu cuaxponuszanuu ot GPS.
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CocroaHune KoHgpurypauma
KoHpurypauma moayna ©

1000

* MakcvManbHO AOMYCTUMBIA NOpor CABUra

¥ VICTOUHWK BpEMEHM © NTP

+ pobaeuts cepeep |

Mynki: 0.debian.pocl.ntp.org (5
1.debian.pool.ntp.org ©
2.debian.pool.ntp.org ©
3.debian.pool.ntp.org ©

Puc. 7.3 Moayns GPS u cunxponu3zanus. Konpurypupoanue npu cuaxponusanuu ot NTP.
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CoctoaHwne KoHourypauua

KoHdurypauua moayna ©

* MakcumansHO AONYCTUMEIR NOpor CABMIa
Y P 1000

* WNcTouHnK BpeMeny : [ PTP ]

Tonkko ANA EEAOMBIX YCTPORCTE (pekomMeHayeTCA)

Puc. 7.4 Monyns GPS u cunxponu3zanus. Konpurypuposanue npu cuaxponuszanuu ot PTP.

8. MporpammHbit moaynb «Seedlink Cepsep»

[Iporpammusiii Mmoayns Seedlink CepBep mpenHasHaueH aisi mpeoOpa3oBaHusi nMoTokoB NJSP B
npotokon Seedlink, a Taxke 3amucu JaHHBIX B TaMATh B popmare miniSeed. Mosynb siBisieTcss 000JI0YKON
s 3amycka nporpamm Seedlink v3.2 (2014.071) u Slarchive 1.7-sc3 u3 makera Seiscomp3, KOTOpbIe
pacmpoctpanstoTcs Ha yenoBusx ymneH3nn GNU General Public License.

A [Iporpammuoe obOecneuenne (I10) nmma  peructparopa NDAS-N  wu  mapumpyrtuzaTopa
i ceiicMuueckux JaHHbIX NDAS-RT sBasiercss uaeHTUUHBIM. DYHKIIMM W BO3MOKHOCTH,
onucaHHble B 1aHHOM riaBe 11t NDAS-RT, otHocsTCes Takke u peructparopy NDAS-N.

[Tporokon SeedLink ocnoBan Ha TCP. Kaxapiii Bxonsmuii motok NJSP npencraBisieTcst B CTpyKType
npotokosia Seedlink kak oTAenbHAs CTAHIMS, HA MOJyYE€HHE JAHHBIX OT KOTOPOH MOXKET OBITh HACTPOEH
kimeHt SeedLink. I'paduueckuii mHTEpdEiic MOy MOAAEPKUBAET 0a30BYI0 HACTPOWKY 0e€3 (pyHKIuu
(GWIbTpaLUK U IEUMALINH, JUIS TIOJTHOTO KOHTPOJIS U 331aHUs IPOJBUHYTHIX HACTPOEK NOTPeOyeTcs 3aiiTH B
cpeny pa3paboTKH U BpYYHYIO OTpEJaKTUPOBATh (haii streams.xml.

[Ipexxne yeM mpucTynath K HACTPOWKaM MOJIYJS, PEKOMEHIYETCsS O3HAKOMHUTBCA C OQHUIHATHLHON
JToKyMeHTanmeir Ha mnporpammy Seedlink, mpeacraBieHHyr0 Ha caidTe pa3pabOTUYMKOB TIO aapecy
https://docs.gempa.de/seiscomp3/current/apps/seedlink.html.
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8.1. 3anyck mooynsa

[Teperinute Ha Brianky Ilpuioxkenusi B rnaBHoMm uHTepdeiice NDAS-RT (cm. pucynku 4.2).
HaxxmuTe KHONKY OTKPBITH B cTpoke Seedlink Server.

[Ipu nepBoM 3amycke MOAYJb MOXKET OTOOpakaTh COOOIIEHHE 00 OITMOKE, YTO HE HaMIeH
¢aiin koHpUrypauuu. 3To cooOIIEHNEe UCYE3HET TOCTIE TOro, Kak OyJeT 3a1aHa u
coxpaHeHa TpedyeMas KoH(pUrypauus Moayss (Ha1o NepeilTr K HacCTpoKam MOy s,
Ha)XKaB KHOTIKY OTKPBITh, & TOTOM COXPaHUTh KOH(PUTYpAINIO, HAKaB KHOTIKY apply).

8.2. CmpaHuya KoHgu2ypayuu mooynsa

ba3oBasi HacTpoiika BBIMIOJHSETCS 4Yepe3 BeO-CTpaHUIy KOHPUrypauuud MOAyJs. YTOObI OTKPHITh
CTpaHHUIly Ha)XMHUTE KHOIKY OTKPBITH B CTPOKE COCTOSHMS Moayis. CTpaHMIIa COCTOMT M3 BKJIAJIKH
«Konpurypanusn», u Bkiaaku « CTaHIUNY.

B paznene «Kondurypanus» HacTpauBaroTCs CleAyolIre TapaMeTphl:

Opranusanus (onagaer B mapaMmerp organization gaiina seedlink.ini);

Kona cern (monanaer B napamerp network ¢aiina seedlink.ini);

Seedlink-nmopTt - BHemHuit mopt cepsepa Seedlink (momanaer B mapamerp port daiina seedlink.ini,
o ymonyanuto 18000);

e Hcnoab3oBath ¢aiia streams.xml - ommus ynpapistomast ¢aiiom streams.xml. Ecin onmus
BBIKJIIOUEHA, (aiin streams.xml ¢popMupyeTcsi Ha OCHOBE IMapaMeTpOB CTAHIIHM, 33/1aBaeMBIX depes
BeO-unTepdeiic. Ecnu onmms BriIOYeHa, MOJB30BATEIh OJDKEH BPYUYHYIO co3daTh (aitn ¢
TpeOyeMbIMHU apaMeTpaMu NoTokoB. [logpoOHocTH onucansl B paszzene IIpoaBUHYTBhIEe HACTPOIKH;

e Jlanee uAyT ONLUU ApXUBUPOBAHMs, KOTOpbIE yNpaBisioT paboroil mporpammsl slarchive. Ona
JIOKaJIbHO MOAKIouaeTcs K cepeepy seedlink u coxpansier nannbie ¢aitnbl B popmare miniSeed;

e ApXHBHPOBATHL Ha BHYTpeHHIOK SD kapry — npu BKIIOYEHMHM onuuu nporpamma slarchive
COXpaHseT JaHHbIe Ha HaXOsIIytocst BHyTpH Perucrparopa SD-kapty;

o IlyTh Kk BHyTpeHHeMY apXuBY - ITyTh K JupekTopuu Ha SD-KkapTe, B KoTopyto nporpamma slarchive
JIOJKHA COXPaHSTh (ailiibl;

® ApXMBHPOBATH HA BHEIIHIOW SD kapTy — npu BKIIIOYEHUHU oniuu iporpamma slarchive coxpansier
nmaHHble Ha BHemHUNA USB-HakonuTens,

e [lyrh k BHemIHeMy apXuBy — IyTh K JUpeKTOopuH Ha BHemHeM USB-Hakonurese, B KOTOPYIO
nporpamma slarchive nomxHa coxpansTe Gaitibl.
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€~ Ha rN3BHYI0 CTPaHMLLY

Seedlink CepBep [ o @) QZ@YBEJC‘MeHHH @ pyc

Kondurypauua CraHumm

KoHourypauua moayns

* OpraHvzaums: RSENSORS
* Kog cetu: RU
* Seedlink-nopt (1024-65535): 18000

@D Apxvsvposats Ha BHYTpeHHIOW SD-kapTy

* [TyTb K BHYTPEHHEMY ApXUEBY: B3 /media/sdcard/archive

@D Apxveuposats Ha BHewHuii USB-HakonuTens

* [TyTb K BHELUHEMY 3PXVUEY: B9 /media/usb0/sl_archive

Mcnoneaoeats dain streams.xml

MpuMeHUTL

Puc. 8.1 Moayns Seedlink server. Kongurypuposanue.

8.3. bazoeasa Hacmpolika cmaHyulii Seedlink

B paznene Ctanmum oToOpa)kaeTcs CIIMCOK CTAHIIUKA M COOOIIEHHE O COCTOSTHUN Ka)KIOW CTAHIIUH.
Coobuenne Connected TOBOPUT O TOM, YTO MOJYJb YCIEUIHO NOoAKIIoumiIcs Kk cepsepy NJSP u npuanmaet
nanueie. CooOmienue Incorrect sample rate TOBOPUT O TOM, YTO MOAYJIb TOAKIIOUMICS K cepBepy NJSP, Ho
JaCTOTa AUCKPCTHU3AalWU BXOIAIICTO CUIHalla OTIINYACTCA OT COOTBCTCTBYIOLICTO IMapaMCeTpa AJIsd IOTOKa
Seedlink.

WHTepdeiic cnucka CTaHIMKA TO3BOJSIET J00ABUTh CTAHIMIO, YAAIHTh CTAHIUIO M3 CIUCKA |
OTPEIAaKTHPOBATh MapaMeTPhbl CTaHIMU. UTOOBI OTPEAAKTHPOBATH WM MPOCTO MPOCMOTPETH MapaMeTpam
CTaHIIMH, HAJ0 HaXaTh KHOMKY edit (cM. puc.8.2). UToOBI 3aBepIIUTh MPOCMOTP, HAZ0 HaXKaTh KHOMKY close,
a ecnii OBUTH BHECEHBI U3MEHEHHUS, I UX COXPAHEHUS HAJI0 HAXKaTh KHOMKY apply (cm. puc.8.3).
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Seedlink-ctaHuumn

NDO1 ModknmoyeHo

-‘3 e0aKTUPOEaTh i |E| YA3N1Th
p p ; ¥
T a06aBWUTb CTAHUMID |

Puc. 8.2 Moayns Seedlink server. Ciucok cTaHIIUH.
K mapameTpam cTaHI[MH OTHOCSITCS:

e Ha3panme cTaHIMHM - UMS CTaHIUM, I[0JH30BATEIBCKOE UMS, MCIONb3YEMOE TOJBKO MJIs
OTOOpaKEHHS B CITUCKE CTAHIIUMA

o Wnentuduxarop cranuum - ID crannmm, (momagaet B mapametp station ¢aitna seedlink.ini, u
COOTBETCTBYIOIIHI 3JIEMEHT proc fepeBa streams.xml)

e MHpentuduxkarop xkananos - ID kananoB B ¢popmare LL.SSN, cocrosue u3 cumBoioB location
code, stream, channel.
YacroTa IMCKPEeTH3alMU BXOAIIETO CUTHAJIA.
IP appec - IP, Kk xoTOpOMY AOJKHA NOAKIKOYATHCSA CTaHLUA. EciM MCIOnb3yeTcs MOIKIIOUEHUE K
JIOKJIbHOMY MO0 HeoOXoaumo HabpaTh «localhosty.

o Seedlink-mopt - mopt cepBepa NJSP, Kk KoTOopoMy JO/KHA TOAKIIOYATHCS CTaHIMSA. Ecnu
HCIIOJIb3YETCS MOAKIIOUEHNE K JJOKATbHOMY MOJYJIIO, JOCTATOYHO 3aJaTh TOJIBKO MOPT, mojie s [P
MOYHO OCTaBUTH ITyCTBIM.

47



000 «P-cencopce» 141701 MockoBckast 0071acTh,
R-sensgars

r. lonronpynueiii, Jluxauesckuii mpoe3n 1. 4 ctp.1, od. 101.
Tenedon: +7 (498) 744-69-95

Seedlink cepBep Precporens @ pyc

KoH@urypauma CraHumu

Seedlink-ctanuun

« NDO1 () ModkmoyeHo (1) cEepHyTs

HazeaHue cTaHumM : MNDOT

MaeHTMdKKaTOP CTAHLLAK : MNDO1

HMaeHTMHMKETOPE KaHAN0E: 00.DMNZ E)
00.DNN ©
00.DNE o

YacrorTa AMCKDETHIaLMM 1000
IP-agpec: localhost
Seedlink-nopT (1024-65535): 10000

=
Q
=3
for]
o
=
=
=
9
o
a5
£
=
=]

Puc. 8.3 Moayns Seedlink cepsep. [TapameTpsl cTaHIny.
Hampumep, npu BBojIe JaHHBIX KaK MPEICTABICHO Ha CKPUHIIIOTE, IEPBBI KaHAT perucTpaTopa Oyaer

nMeTh noaHbI ko B cucteme Seedlink kak RU.ND01.00.DNZ.D (rae nocnenuuii cumBost D o3HavgaeT Tun
naHHbIX Data)
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Yacrora auckpeTusanuu Bxoasmero cursaia NJSP nomkHa cOOTBETCTBOBATh apaMeTpy
Sample rate. To ecTb 151 KOPPEKTHOI pabOTHI HEOOXOIUMO 3a/1aBaTh OJIMHAKOBYIO YaCTOTY
JUCKPETU3allMU B ABYX MECTax - B apaMeTpax UCTOUHHMKA CUTHaja (perucTpaTopa) v B
napamerpax moxayns Seedlink

8.4. BcnomoezamesnbHble KaHAbI

[Tporoxon NJSP peanusyer mnepenady BCIOMOTATENbHBIX JaHHBIX, TaKHUX KakK KOOPIMHATHI
perucTparopa, TeMIeparypa, HampspkKeHUE TMUTAaHUS U T.01. TeleMmeTpuueckue aaHHbie. B momyne Seedlink
Server >Tu naHHBIE TOMANAlOT B OTACNIBHBIM MOTOK, mMeromuid kojgq AU Kak cHrHamIbl C YacTOTOU
muckperusanuu 1/10I'a. [Tapamerp location code 3amaetcs mo ymonuanuio kak 00

ITonHbINM crICOK JOIOJIHUTCIIbHBIX KaHaJIOB MPCACTABJICH B Ta6JH/III€ HUXKCE!

Name Channel Onucanne Eaunnusl
U3MepeHust
voltage A Hanpsoxkenne nuranus MB
temper B Temnepatypa peructparopa 1/10 °C
pressure C JlaBiieHHE B KOpITyce perucrparopa Pa
humidity D OTHOCHUT. BJIaXXHOCTb B KOpITyCe %
perucrtparopa
accel z E [Toka3aHus akcenepomerpa, ocb Z mg
accel x F [Tokazanus akcenepomeTpa, OCh mg
accel y G [Tokazanus akcenepomeTpa, OCh mg
comp_z H IToxa3anust MarHeTomMeTpa, OCh mGauss
comp X | [Toxa3aHust MarHeTomMeTpa, oCh mGauss
comp_y J [TokazaHus MarHeTOMeTpa, OCh mGauss
latitude K Koopaunara peructparopa, muporta 10¢°
longitude L Koopaunara perucrtparopa, 1oiarora 10¢°
height M BricoTa perucrpaTopa HaJ ypOBHEM MOPS m

B ciyuae, ecnu TpeOyercst u3MeHuTH location code, stream code mim Koabl KaHAJIOB, UCTIONB3YHTE
ormuio Use custom streams.xml file u ycraHoBuTe HyXHBIE KOIbI Bpy4YHyIO B (haiine streams.xml.
Cwmortpure pasnen “IIponBunyTteie HacTpoiiku seedlink”.
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Pa3nuunble perucTpaTtopsl W OUQPOBBIE CEHCMOAATYNKUA HWMEIOT PA3IWYHBIA HAO0Op BCTPOCHHBIX
ceHcopoB. OTcyTCTBYyIOIIME KaHaiubl He OynyT momaaats B motoku seedlink. OOpatutech K pyKOBOACTBY
MOJIB30BATENS MMOJKII0YAaEMOr0 yCTPOMCTBA U TOTO, YTOOBI Y3HATh, KAKHE MMEHHO CEHCOPHI MMEIOTCS B
perucTpaTope U KakoBa OPUEHTAIUS OCEH BCTPOSHHOTO KOMIIAca U aKCeJIepOMEeTpa, €CIIM TAKOBbIE UMEIOTCHS.

8.5. Jlo2 pecucmpamopa

[Tpotokon NJSP peanusyer nepenauy coobieHuii jgora ot peructparopa. B mogyne Seedlink Server
ATHU IaHHBIE TONAAIOT B 0TAENbHBIN TOTOK LOG, nmerommii tun nanHeix L. [Totok LOG He nmeet npu3Haka
location code u B cucreme Seedlink Oyner umets nonneiii ko Buaa RU.NDO1..LOG.L

8.6. Kauecmeo epemeHHbIX OGHHbIX

[Tporokon NJSP conmepxut uHbOpMAINIO O KAYECTBE BPEMEHHBIX JTaHHBIX B CJICIYIONIEM BHJIC - B
KaXXJIOM IaKeTe IMepeaacTcs BpeMEHHasi MeTKa, OTMEUarollasi BpeMs MEepBOro OTCUeTa B IMAaKeTe MO yacam
perucTparopa, IpuQT 4acOB peruCTpaTOpa OTHOCUTEIHFHO HCTUHHOTO BPEMEHH, i BpeMsI U3MEPEHHS IpudTa.
Seedlink co cBoeii cTopoHBI TpUHUMAET UH(POPMAIHIO B (POpME YCIOBHOTO KauecTBa BPEMEHHBIX JaHHBIX,
HU3MEPSIEMOTO B IIPOIICHTAX.

Monyns Seedlink Server BeuucisieT MPOIEHT KauecTBa Mo cleayromiemMy aroputMy. Eciaum mociennee
u3MepeHue npudTa ObLTO MPOU3BEACHO MeHee, 4yeM 60 CeKyHJ Ha3all, TO Ka4yeCTBO BPEMEHHBIX JTaHHBIX
cuutaercs paBHbIM 100%. Jlanee, ¢ ka0l MUHYTOM KadecTBO yMeHbIuaercs Ha 1%. Ecim nocnennee
u3Mepenue apudra 610 pousseneHo Oonee 100 MUHYT Ha3aj, KaueCTBO BPEMEHHBIX NAHHBIX CUHUTACTCS
paBHbIM 0%.

8.7. Apxueamop slarchive

[Iporpamma slarchive BemonHsAET TOKATFHOE MOAKIIOUEHHE K cepBepy seedlink u coxpaHseT naHHbIE
B ¢opmare miniSeed. Ha ctpanuiie koHQUTIypaluu MOKHO BKJIIOYUTH M BBIKJIIOYUTH JaHHYIO (YHKIIHIO, a
TaKXe HACTPOUTH JIUPEKTOPHIO, B KOTOPYIO OyIyT COXPaHSATHCS JaHHEIE.

[Iporpamma coxpansier naHHble B CTpykTypy SeisComP Data Structure, umeronryro ¢dopmar
<SDSdir>/Year/NET/STA/CHAN.TYPE/NET.STA.LOC.CHAN.TYPE.YEAR.DAY. [MompoOHOCTH
TOCTYITHBI B JTOKYMEHTAIIU! Ha nporpaMmy slarchive o anpecy
https://docs.gempa.de/seiscomp3/current/apps/slarchive.html

B cinyyae HeoOXOAMMOCTH H3MEHUTbh HACTPOMKHM apxuBaropa (HalpUMep, U3MEHUTb CTPYKTYpYy
JaHHBIX, J100AaBUTH JOIMOJIHUTENbHBIE MapaMeTphl 3alycka WIM OTKIIOYUTh CKPUIT JUIsl OYUCTKH),
oTpenakTupyire ¢aiin slarchive.py - B crpoke 21 3aaarorcs napameTpsl 3amycka UCIOIHAEMOro (aiina.

8.8. MMpodsuHymeoie Hacmpoliku Seedlink

[Tporpamma seedlink mo3BossieT yMEHBIIATh YaCTOTY TUCKPETH3AIUHN CUTHATIA TOCPECTBOM CHCTEMBI
KacKaJ0B M3 IMU(POBBIX NeIMMUPYIOMHX GUIbTpoB. [Ipr 3TOM MOKET OBITh CO3/JaHO HECKOJBKO MIOTOKOB C
pa3HbIMH YacTOTaMM JUCKPETH3allUH, TOJy4yaeMmble W3 OJHUX M TeX XKE HMCXOJHBIX JaHHBIX. OJTa
(YHKIIMOHATBHOCTh PEATM3yeTcsl 4yepe3 MOCTPOCHHE JIepeBa MOTOKOB B daiine streams.xml. [TapameTpsr
JeUMHPYIOMKX GUIbTPoB 3aaar0Tcs B Qaiine filters.fir
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B o0pryHOM pexkumMe Moayib hopMupyet ¢aitn streams.xml aBTOMaTHYECKH, IPU 3TOM CO3/1AIOTCS
TOJBKO MOTOKH U MCXOMHBIX JNaHHBIX. Jlermmmarnmsa n ¢unbrpanus He 3aneiicTByercs. st Toro, 4ToObI
MOJYYUTh BO3MOXHOCTh BPYYHYIO OTpPEIaKTHPOBATh 3TH MapaMmeTpbl, BkIouute onmuio Use custom
streams.xml file - B 5Tom cirydae Moy He OyAeT nmepe3anuchiBaTh Gaii.

st Toro, yToOBI OMYYHUTH TOCTYM K ¢aiiiam, oTkpoiTe BeO untepdeiic cpeanl pazpadbotku Cloud9,
noctynssii Ha opre 3000. [1o ymomganuto JoruH 1 naposis Ha BxoJ — ndasrt / ndasrt. B nepese karanaoros
pa3BepHUTE TUPEKTOpUIO ndas_rt/sw_modules/seedlink _server/seedlink

Ob6parure BHUMaHKE, 4To Qaiin seedlink.ini, KOTOpPHI comepPKUT OCHOBHBIE HACTPONKU TIPOTPAMMBI
U IMyTH K ¢ailnam, Takxke reHepupyercs aBroMatnuecku. Ecim TpeGyercs BHecTu u3meHeHus B seedlink.ini,
PEKOMEHTyeTCSl HK3MEHUTH CaM CKPUTIT I'eHEpaluy, KOTOPBIH conepkutcs B ¢aiiie seedlink cfg.py.

[Ipu pyuHoMm penakTUpoBaHUM (aiisia cieayiTe IpeICTaBICHHbIM HIKE IPaBUIIaM:

o llmena cranmmii (aTpuOyT name d>JeMEHTa Proc) AOMKHBI COOTBETCTBOBaThH mojsM Station ID,
KOTOpBIE 33/Ial0TCS HA CTPAHUIE KOH(PUTYpAIIUU MOIYJISl B CIUCKE CTAHIIMIA;

e UYacrora muckperuzainuu (aTpuOyT rate siemMeHTa input) JOKHA COOTBETCTBOBATH (PAKTUUECKOU
4acToTe BXOJsmiero curHama. [Tomumo sToro, yactora, 3ajaBaecMasi Ha CTpaHUIE KOHPUTYpauu
MOJIYJIsI, TAKXKE JIOJDKHA COOTBETCTBOBATH (DAKTHUECKOM YaCcTOTE BXOISAIIETO CUTHAIA;

Nmena ocHOBHBIX KaHaAIOB (aTpuOyT name 3j1eMeHTa input) nmeroT 3HadeHus chl...ché
HMmena BcroMoraTenbHBIX KaHAJIOB NpEACTaBICHBI B Tabimuie B paszaene “BcemomorarenbHbie
KaHabl . YacToTa MUCKpETU3aIlMy BCIIOMOTAaTEIbHBIX KaHaIoB Bceraa paBHa 1/100m.

Huxe mpencraBnen mpumep (aiina streams.xml, B KOTOpoM mepBasi TpoiKa KaHAJIOB PETUCTpaTopa
nepenatorcs B motok DN 6e3 nsmenenuii ¢ gacrtoroit 10000, a BTOopas Tpoiika mocpeactsom ¢puibrpa F260
nerumupyetrcs 1o 4yactotel 100I'nm m mepenarorcs B motok HH. Takoit moaxon yaoOHO MPUMEHSTH B
CUTyaIlMH, KOTJa K OJHOMY 6-KaHAJIBHOMY PETHUCTPATOPY MOAKIIOYACTCS CEHCMUYECKUN aKCEeIepOMETp U
LIMPOKOITOJIOCHBIM CEHCMOMETD.
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<?xml version="1.0" ?>

<streams>

<proc name="NDO1">

<tree>

<input channel="Z" location="00
<input channel="N" location="00

<input channel="E" location="00"

<node stream="DN"/>

</tree>

<tree>
<input
<input
<input

</tree>

<tree>
<input
<input
<input
<input
<input
<input
<input
<input
<input
<input
<input
<input
<input

<node stream="AU"/>

</tree>

</proc>

</streams>

channel="2"
channel="N"
channel="E"

channel="A"
channel="B"
channel="C"
channel="D"
channel="E"
channel="F"
channel="G"
channel="H"
channel="1"
channel="1J"
channel="K"
channel="L"
channel="M"

location="00
location="00

location="00"
<node filter="F260" stream="HH"/>

location="00"
location="00"
location="00"
location="00"
location="00"
location="00"
location="00"
location="00"
location="00"
location="00"
location="00"
location="00"
location="00"

9. MporpammHbin mogynb «FTP cepBep»

name="chl" rate="1000"/>
name="ch2" rate="1000"/>
name="ch3" rate="1000"/>

name="ch4" rate="1000"/>
name="ch5" rate="1000"/>
name="ch6" rate="1000"/>

name="voltage" rate="1/10"/>
name="temper" rate="1/10"/>
name="pressure" rate="1/10"/>
name="humidity" rate="1/10"/>
name="accel_z" rate="1/10"/>
name="accel_x" rate="1/10"/>
name="accel_y" rate="1/10"/>
name="comp_z" rate="1/10"/>
name="comp_x" rate="1/10"/>
name="comp_y" rate="1/10"/>
name="latitude" rate="1/10"/>
name="longitude" rate="1/10"/>
name="height" rate="1/10"/>

Monyns FTP cepBep oOecneunBaer noctyn K (aiinoBoit cucreme NDAS-RT mnocpencrsom
npotokona FTP. [ToagnepxuBaeTcss Kak aHOHUMHBIN BXO/I, TaK U BXOJI C JOTHHOM H ITApOJIEM ISl YTEHUS WU
JUIS YTEHUS U 3aIIUCH.

[IporpamMmmuoe
cericmMnuecknx mgaHHbIXx NDAS-RT aBngercd

o0OecnieueHue

(I1O)

A1

NDAS-N wu
OyHKIAU U

peructparopa
WJICHTUIHBIM.

MapLIpyTA3aTOpa

BO3MO>XKHOCTH,

onucanHbie B JaHHOM riaBe it NDAS-RT, otHocsTcst Takxke u peructpatopy NDAS-N.
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9.1. 3anyck mooyns

[lepeiinuTe Ha BKIAAKY ¥ THIMTHI B ri1aBHOM uHTepderice NDAS-RT

Haiinute ctpoxy FTP cepBep u nepeBeaure TymOiep B COCTOSHUE «BKJI» (eciu TyMOsiep 3aTeMHEH,
TO 3TO 3HAYHUT, YTO MOJYJIb 3aIlyIll€H 1 IOBTOPHOE HAXKaTUE OCTAHOBUT PabOTy MOAYJIA).

Ecnu nnpopmanus B ctpoke He 00HOBHUIIACh, HAKMHUTE KHOIIKY OOHOBHUTH B IPAaBOM BEPXHEM YTIIy
JKpaHa.

OTKpBITh —

OTKPEITE =

Puc. 9.1 Moayns FTP Server. Bxitouenue u HacTpolka.

3amycK U OCTaHOBKA MOJYJISI TpeOyeT IpaB CyIeproab30BaTelis, MOATOMY OyAeT 3aIlpoIleH MapoJib
y4eTHOM 3amucH nosib3osarens debian.

9.2. CmpaHuya KoHgu2ypayuu mooynsa

Knonka «oTkpeITh» B cTpoke Moyt FTP Server Benet Ha OTAENBbHYIO CTPaHUILy HaCTPOEK IIpaB
JOCTyIa.

Kondurypanus Moayis H0o3BOJISIET HACTPOUTH TPU TUIA JOCTYIIA, KAKIBINA U3 KOTOPBIX MOXKHO
HE3aBHCHMO BKJIIOYUTH UM OTKIIOYUTH: AHOHUMHBIN JOCTYM TOJIBKO IS YTEHUSI, JJOCTYI C AapoiaeM JUIs
YTEHHUs, JOCTYII C ApOJIEM JUIsl YTCHUS U 3anuch. I Ka)Ka0ro U3 TUIIOB JIOCTYIIA 33a7acTCs CBOSI KOPHEBAs
TUPEKTOPHSI, B TIpeiesiaX KOTOPOi MOTYT OBITh CYMTAHBI/ OTPEAAKTUPOBAHBI (DAIIIBI.

Ha puc.9.2 npencrapnen npumep clieayromniei KoHQUrypammu:
e PaspelieH aHOHUMHBIH (T.€. 63 JJOTMHA) TOCTYTI A7l YTEHUS K JUpeKTopuH /archive kapThl maMaTu (¢

apxuBOM (aiiioB miniSeed, coaepkanux AaHHbIe, nepenanHpie moayineM Seedlink Server);
Paspemien moctym asist ateHus K qupekTopun /logs KapTel maMsTH (¢ Jioramu) 1Jist JioruHa log;
Pazperien monHbIN JOCTYI K COAEPKUMOMY BCEH KapThl MaMsTH TSl JIorrHA ndasrt.
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FTP cepsep &D WPrecsonsen @ pyc

Hactpoiiku aoctyna
@) AHoHWMHBIA gocTyn

KDpHEBaR QUPEKTOPHA | B3 /mediafsdcard/archive

@) Loctyn ana npocmotpa

% Nlorms: & log
* Mapons: a ...... (E}
Kopteeaa gupekTopua B3 /media/sdcard/logs

@) Nonxwid goctyn

% florms: A ndasrt
* Mapons: a ------ (&
KOpHEEAR QUPEKTCDHA: (] /media/sdcard

MpUMEHHTE

Puc. 9.2 Moayns FTP cepsep. HacTpoiika npas nocrtyna.

N3menenne nactpoek FTP cepBepa TpeOyeT mpaB Cynepnoib30BaTes, MO3TOMY OYyIEeT 3ampolleH
napoJib yueTHou 3anucu Debian. JloruHsl nist qoctymna st YTEHUS W TTOJIHOTO JIOCTYyTa JOJHKHBI
OTIUYATHCA.

PexoMeHyeTcst OTKpbIBaTh aHOHUMHBIN JOCTYII TOJIBKO JUISl AUpEKTOpUi Ha SD kapTte yCcTpoiicTBa.
Hukorna He oTKpbIBaiiTe aHOHUMHBIN A0CTYN K cucTeMHbIM AupekropusiMm NDAS-RT. Oto moxer
JaTh 3JO0yMBIIIJIEHHUKAaM JIOCTYH K 4YTEHHUIO (ailioB, cojepXkaluX KPUTUYECKH BaXXKHYIO
MH(POPMALIMIO, TAKYIO KaK IapoJIx JOCTyHa.
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YToOb!I NOTYUYUTH TOCTYII K AUPEKTOPUSIM uepe3 ftp-cepBep, MOKHO BOCTIONB30BATHCS, HAIIPUMED,
npoBogHuKoM Windows uinu nporpammoid WinSCP (Huke Mbl 00CYTMM UIMEHHO 3TH JBE IPOrPaMMBbI).
Bynem cuutath, 4TO y Hac ecTh cpa3y JiBa MojaKIoueHus Kk Perucrpartopy:

o M0 ceTeBOMY Kabemto u

. no USB-kabento, coenunstomero pazseM MUKpoUSB Perucrparopa u I1K.

B sToM ciyuae B BeG-unTepdeiice Perucrparopa Ha ctpanuie craryca (System status), B
noapazaene Networks Oyner cpa3y nBa [P-agpeca:

ipv4:192.168.0.2 (Ethernet) — «cepslit» [P-anpec Peructparopa B iokasibHOM ceTH (TIpH mepe3aycke
PeructpaTtopa anpec MOXKET MEHATHCS)

ipv4:192.168.7.2 (USB virtual network) — IP-aapec ans noakitoueHus yepe3 ApaiiBep BUPTYaITbHOM
nokansHOM cetr (RNDIS) mo unrepdeiicy USB (Bcerma ucnombiyercs Toyibko aapec 192.168.7.2)

Kpowme Toro, Ha cTpanuiie craryca, B moapaszaeine System info MbI MOKeM YBUIETb
serial number:RS006529. A Ha OCHOBaHWHU ATOTO CEPUIMHOTO HOMepa Peructparop co3maet s cedst umst
XOCTa:

ndasrt@ndas-rs006529

OO0patuTthes K ftp-cepBepy MOXKHO € TIOMOIIBIO BceX Tpex crmocoOoB. [Ipudem ecnu Mbl Oyaem
oOparmiaThkCs T0 IMEHHU XOCTa, TO COSAMHEHUE OYIET YCTaHABIMBAThLCS ¢ TomoIbio Toi cetu (Ethernet nmm
USB virtual network), koTopast B 5TOT MOMEHT AOCTYITHA.

IIpoBognuxk Windows

AHOHMMHBIN
JOCTyIl Joctyn uis uTeHust [TonHbIl JOCTYNI
yepe3 Ethernet-
CEeTh ftp://192.168.0.2 ftp://log@192.168.0.2/ ftp://ndasrt@192.168.0.2/
yepe3 USB-kabens | ftp://192.168.7.2 ftp://log@192.168.7.2/ ftp://ndasrt@192.168.7.2/
ftp://log@ndas- ftp://ndasrt@ndas-
10 MIMEHH X0CTa ftp://ndas-rs006529 | rs006529/ rs006529/

[Ipu 5TOM B cimyyae JOCTyIIa IO YTEHHUIO WM MOJTHOTO JA0cTyna npoBoaHuk Windows motpedyet
BBECTH JIOTHH U NIApOJIb.

Ecnu Bo BpeMst IOIIBITKHA OTKPBITH ftp-cepBep MOSBUTCS THAIOTOBOE OKHO ¢ coodmerneM «Ommoka
nanku FTP: OtcytctByet noctyn k nanke. He yaaercss yCTaHOBUTB CBSA3b C CEPBEPOM», TO HEOOXOTUMO
nepe3anyCcTuTh (OCTAaHOBUTH U TIOTOM CHOBA 3aIlyCTUTh) Motysib FTP Server.

IIporpamma WinSCP

Jlna noaxirouenus K ftp-cepsepy ¢ nomotsto nmporpaMMbl WinSCP Hago OTKpBITh yHKTHI MEHIO
Bxnaaxw/Iloaxmouenus/ Y mpaBieHre NOAKIIOUEHUSIME U fajee BbIOpaTh «HoBoe noaxmouenuey. [lanee
HAJI0 3aIll0JIHUTh N0JIs coequHeHus. B mobom ciayuae: [Ipotokon nepenaun = FTP, ITopt = 21

[Tpu sTOM BHI AOCTyNa (AaHOHUMHBIH, I YTeHUS, TIONHBIN) U kaHan coenunenus (Ethernet, USB,
110 UMEHHU XOCTa) BIUSIOT Ha pa3HbIE MOJS:

Bun nocryna:

AHOHUMHBIU JOCTYI AHOHUMHBII Bxox = Bk

Jloctyn jyist ureHus Nwmst monws3oBarens = log, [lapons = ndasrt
[Tonnsi JoCcTYN Wwms monb3oBatens = ndasrt, [laposs = ndasrt
Kanan coenunenns:

yepe3 Ethernet-ceth Nwms xocTa=192.168.0.2

yepe3 USB-kabenn Nmst xocTta=192.168.7.2

110 IMEHH XOCTa Nwms xocra=ndas-rs006529
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10. NporpammHbIN Mmoaynb « OUUCTKA gUCKa»

Monyns Ou4mcTKa JAUCKA SBISETCS HWHTETPUPOBAaHHBIM Moxnyiem cucreMbl NDAS-RT wu
npeJHa3HaueH ISl OYMCTKU MaMSTH YCTPOWCTBA OT HamOoisiee ctapbix (aiiaoB. Moayib MeprHoOaHYecKu
IpoBepsET KOJIMYECTBO MecTa Ha Jiucke. Ecian 00beM cBOOOJHOro MecTa MEHbIIE 3aJaHHOTO [T0pora, MOyJIb
MOCJIeIOBATEIBHO YAASeT Hauboee crapbie (paiiibl 10 TeX Mop, MOKa He 0CBOOOAUTCS HYKHOE KOJTMYECTBO
IIPOCTPAHCTBA. B 3aBepiieHMH MOIyNb yNajsieT IyCTble NUPEKTOPUHU, KOTOPBIE MOIJIM OCTaThCs IOCIE
yaaneHus Gpaiios.

[Iporpammuoe oGecneuenne (I10) nnst  perucrpatopa NDAS-N  u  mapupyrtuzaropa
ceiicmuyeckux JaHHbIX NDAS-RT saBnsercs wuaeHTUYHbIM. @DYHKIIMM W BO3MOXKHOCTH,
onucaHHsle B 1aHHOM ri1aBe 11t NDAS-RT, otHOcsTCs Takke n peructparopy NDAS-N.

Monaynbs He aHaIH3HPYET coaepkumoe (ailsioB, BpeMEHHbIE METKH B CHUTHAJE W T.N. Momyib
copTupyeT (aiyibl IO BPEMEHHU IOCICIHETO M3MEHEHUS B COOTBETCTBHH C HMX aTpUOyTaMu B
(haiioBoit cucTeme.

10.1 3anyck modynsa

[Nepetinure Ha BKIAAKY Y THAUTHI B r1aBHOM nHTepderice NDAS-RT
Haiinure crpoky O4uHcTKa AMCKA U TIEpEBEAUTE TyMOJIEp B MOJ0KEHUE «BKID.
Ecim nndopmanus B cTpoke He 00HOBUIIACH, HAKMUTE KHOTIKY OOHOBHUTH B ITPAaBOM BEPXHEM YTITy

9KpaHa.

YTunutol

* GPS W CMHXpPOHW3aLUMA Hemoyuduk spereru: NTP saaudnocme: Hem, cMejeHue: -- BEN. . OTKPBITE —3
OTHPEITE —
OTKPEITE =

* FTP cepeep FTP-cepsep pafiomasm N ) omkpeite =2

OTKPETE =2

[(=]

OTKPETE =2

Puc. 10.1 Moaynp «OuncTka nucka». BkitoueHne U BBIKIIIOYEHHUE.
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10.2 KoHghu2ypayusa moodynsa

Monayns He umeeT rpaduyeckoro uHTepdeiica, B OONBUIMHCTBE CIy4yaeB IpPeayCTaHOBICHHYIO
KOH(UTypaImio MeHATh He TpedyeTcs. B ciaydyae HE0OXOIMMOCTH MapaMeTpsl MOAYJISI MOKHO U3MEHUTH B
obmeM KoHuUrypaoHHoM (aiize system_manager config.json, pacroioXXeHHOM B TUPEKTOPUHU
ndas_rt/settings/.

Puc. 10.2 Monyne «Ounctka aucka». Hactpoiika napameTpos.

I[J'IH HU3MCHCHUA NOCTYIIHBI CJICAYIONIUC ITapaMETpPhI:

e path - myTsb K IUPEKTOPUH, KOTOPYIO CKaHUPyeT MOAyidb. 1I0 yMoigaHMIO - TOYKa MOHTHPOBAHHUSA
BHyTpeHHel SD kapTsl;

e exclude - cnucok moamupekTopuii, 100aBICHHBIX B HUCKIIOYEHHUSA. [lo ymMom4aHUIO - AMPEKTOpHS C
oydepom seedlink cepBepa, gupexTopus ¢ Joramu u gupexropus lost+found,

e period - nepuox ckaHupoBaHus, B MuHyTax. [lo ymomuanuto - 60 MuHYT;

e threshold - mopor cBO6OHOrO NMPOCTpaHCTBA, B porieHTax. I1o ymomganuto - 15%.

11. NporpammHbI moaynb «CeteBo GUNLTP»

CeteBoil (uiIbTp HEOOXOOUM JAJISI OTPAHUYEHHUS JOCTyNa K YCTPOMCTBY IpH MOAKIIOYEHHH €ro K
HeOe3onacHOW M myOnuyHON cetu. B mepBylo odepenp, ceTeBOi dKpaH TpeOyeTcsl MpH MOIKIIOYCHUH
NDAS-RT k uHTEpHETY C HCIIOJIB30BAHUEM BHEIIHETO cratndeckoro [P agpeca.

A [Iporpammuoe obOecneuenne (I10) nmns  peructparopa NDAS-N  wu  mapupytuzaTopa

ceicmuyeckux JaHHbIX NDAS-RT gaBnsercss uaeHTHYHbIM. DYHKIUMM H BO3MOXKHOCTH,
onucanHbie B JaHHOM iaBe it NDAS-RT, otHocsTcst Takke u peructpatopy NDAS-N.
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11.1 3anyck modynsa

[lepeiinure Ha BKIanKy YTHauThl B riaBHoM wuHTepdeiice NDAS-RT. IlepeBeaure TymOnep B
MOJIOKEHUE «BKJ» B CTpoke MoyJisi CeTeBoil GUIBLTP.

3amycK U OCTaHOBKA MOJYJIsl TpeOYeT MpaB CyNepIIoab30BaTeNs, M03TOMY OyAeT 3alpolIeH Hapob
YUYeTHOH 3amucu nosib3oBaresns debian.

Ecnmu undopmanust B cTpoke He 0OHOBHIIACH, HAYKMHTE KHOIIKY OOHOBUTH B TIPABOM BEPXHEM YTITy IKpaHa.

CoctoAaHue MpynoseHua ¥THUAUTEI Mepudepia HacTpoiku

Ytunutbl

= GPS W cMHXpOHW3aUmMA HMemounuk spesenu: NTR sanudrocme: Hem, cMewjeHue: -- OTKDBITE =3
OTKPEITE —
OTKPEITE =

+ FTP cepeep FTP-cepsep paSomaem BEN . OTKPRITE —#

» OuWcTKa gMcKa 96% ceobodHo (29,69GE), credyrowas nposepka YEPET 3 MuUH BEN .
OTKPEITE =

Puc. 11.1 CereBoii ¢punbTp. Brimtouenne u HacTpoiika.

11.2 CmpaHuya KoHgu2ypayuu mooynsa

KHomnka OTKpBITH BEET HA OTACIIBHYIO CTPAHUILy HaCTPOMKH ceTeBoro 3kpaHa NDAS-RT.

Mo3kHO 3a1aTh HAOOp MPaBWJI [UI KaXKAO0T0 U3 CETEBBIX MOJAKI0YeHUH. To ecTh, K MpuMepy, MOXKHO
HACTPOUTH CETEBOM HKpaH Ui 3alluThl MOJKIoueHus mo Ethernet M oCTaBUTH MONHBIA TOCTYN IS
noaxitoueHus o USB u uepe3 VPN TyHHens.

CIuCOK CeTeBBIX MOJIKIIOYCHUH MPEICTaBIICH B TAOIUIE HUXKE:
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Taoauma 11.1. CereBble noakarouenus NDAS-RT:

Ethernet (eth0) Certsb Ethernet

Modem connection (ppp0) | Coenunrenune yepes 3G moaem

USB virtual network (usb0) [ Buptyansnas cerb USB

Wi-Fi station (wlan0) Wi-Fi noaxitoueHne B pexuMe CTaHIIuU

Wi-Fi access point (tether) | Wi-Fi monkimrouenue B peskxume TOUYKH JOCTYIIA

VPN tunnel (tun0) VPN tyHHenb

Kaxnoe npaBuio nocTpoeHo Ha NpUHIMIE OeNbIX CIUCKOB Ul BXOAAIIMX coelnHeHui. Beero mis
Ka)KJJOTO COEAMHEHNUs MIPENYCMOTPEHO TpH cnucka - ciiucok TCP nmopros, cnincok UDP nopros u cnucok IP
anpecoB. Ecim Genblif CIMCOK BBIKJIIOUEH - PA3pEIIAIOTCsl BCE COEIMHEHMs COOTBETCTBYIOLIETO THUMA JUIS
BbIOpaHHOTO ceTeBoro nuTepdetica. Ecim Genblif cincok BKIIOUEH, TO OYIyT pa3pelieHbl TOJIBKO COSIMHEHUS
U3 CIHCKA.
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MpaBuna ana ceteBbiX UHTEPHENCOB O

[Jo6aBuTe NpaBwno ana

[ Moaemeoe coegiHeHre (ppp0) ]

Mcnone30EaTh Benbli cnvcok TCP-nopros

() OTMEHWTE |

Puc. 11.2 CereBoii 3xpan. Hactpoiika mapaMeTpos.

Jnst Toro, 4ToOBI CO3/1aTh HOBBIH HA0Op NMpaBUI HAXKMHUTE KHONKY /l06aBUTh MPaBUJI0, yCTAHOBHUTE
TpeOyeMyro KOH(MUTYpaLUIO, 1 HAKMUTE KHONKY [IpUMEeHUTH.

Kaxmomy unTepdeiicy 10mKeH COOTBETCTBOBATH TOJIBKO OJMH HA0OP MPaBHIL.
N3menenne Habopa npaBuil TpeOyeT MpaB CYNEepIoab30BaTeNs, TO3TOMY Oy/IeT 3aIPOILCH MapoJib
ydeTHoi 3anucu debian.

K mpumepy, Ha ckpuHIIOTEe HIDKE st mHTEpdeiica ppp0 (MogeMHOE COeMHEHNE) BKIIIOYCHBI OeIbie
cinucku TCP u UDP noptos. s TCP paspemens! noaxnouenus k nopram 8000, 3000, 18000, 21 u 22. [{na
UDP cniucok myct, To ecth Bce UDP nogkmouenus 3amnpeniensl. [lockonbky 6enbiii cimcok ais [P agpecos
HE 3a/IeHiCTBOBaH, TO pa3pelIaoTcs NoAKIoueHus ¢ mo0bIx [P agpecos.

[ToxpoOHast mHpOpMAITHs 0 HOMEPAX HCIIOJIB3yEeMBIX ITOPTOB MpeacTaBieHa B pazaene 4.5 CereBast
Moaes b NDAS-RT Hacrtosmiero onucanus.
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11.3 Cemesoli 3kpaH. FTP coeOuHeHus

FTP cepBep ucnonb3yeT NOMOTHUTEIbHBIC MOPTHI 111 YCTAHOBKE COETMHEHUI B TACCUBHOM PEXKUME.
JUist 3TOTO MpeayCMOTPEH OTAEIBHBIN ClieHapuil - e B OeJIoM CIUCKE MOPTOB MpUCYTCTBYyeT nmopt FTP
cepsepa (21), To moayss (aiipBosa JOMOJHUTEILHO OTKphIBaeT AuanazoH TCP mopTor 49152:49168. Otot
e TMana3oH 1Mo YMOJTYaHuIo mpomnucaH B koHdurypauuu FTP cepsepa.

CoobpaxceHusa 6e3onacHocmu

CereBoil 3xkpan NDAS-RT peanuzyet nuib 6a30Bbl€ ITpaBuiia OTpaHUYEHUs JOCTYNA K YCTPONCTBY U HE
rapaHTUpyeT MOJHYI0 O€30MaCHOCTh U 3aIUTY CHCTEMBbI OT B3JI0Ma U HECAaHKLMOHUPOBAHHOIO JocTyna. B
yactHocTH, Firewall ne oOecrieunBaer:

® bjoKMpOBKY HCXOQAIIMX coenuHeHuil. JIroboe mnpuiiokeHne Ha yCTPOMCTBE MOXKET OTIPABIATH

mo0bIe TaHHBIE Ha JIF0O0M apec;

e KoHTposib TOro, Kakoe UMEHHO NPUIOKEHUE OTKPBIBAET U mpociymuBaeT nopt. K npumepy, eciu
paspemeHsl noakiroueHus Ha nopt 18000, To BpeJOHOCHOE MPUIIOKEHUE MOXKET OTKPBITh 3TOT MOPT
Ha MPOCIyIINBAaHUE, €CIIU 3allyCTUTCA paHee cepBepa seedlink;

e 3amuty HTTP coenunenuii. Tpaduk Mexay BeO-unTepdeiicom mpudopa u BeO-cepBepoM mepeaeTcs
no HTTP B He3ammdpoBanHOM BHJE (KpoMe Mapojsl CyINepIoyib30BaTels, KOTOPbIM mudpyercs
anroputMoM RSA). 310yMBIIUIEHHUK MOXET MEpeXBaTUTh Mapoyib JUIsl aBTOpHU3allMd B BeO-
uHTepdeiice u nomyuuTh goctyn. Kpome Toro, Bed-cepep, ucnoib3dyembiii B NDAS-RT mosxeT umeTsb
MOTEHLIMAJbHBIE YSI3BUMOCTH, KOTOPbIE MOTYT OBITh MCIIOJNb30BaHbI Ui B3jloMa BeO-uHTEpdeiica u
3amycka BpegoHocHoro I10.

s oOecniedeHuss HauOoONbIIel OE30MACHOCTH PEKOMEHIYETCS CIIeJJOBaTh HIKETPUBEICHHBIM
PEKOMEHIALHSIM:

e lcnons3yiite TexHonoruo VPN U BRINOJHSINTE BCE MOAKIIOYEHUS K yCTpoilcTBY BHYTpH VPN certn.
VPN no3BosisieT ycTaHaBIMBaTh COSIMHEHNUE C YCTPOHUCTBOM 03 HEOOXOAMMOCTH MPUCBOCHUS EMY
peanbHoro [P anpeca u OTKpBITHS MOPTOB, YTO AENA€T HEBO3MOXHBIM MOJKIIOUEHUE K YCTPOHUCTBY
U3BHE;

e FEcmu Bame ycTpoiicTBo uMmeeT peanbHbiii [P angpec, 3a0mokupyiiTe Bce BXOASIINE MOIKIIOYCHHUS,
kpome SSH (mopt 22). OGs3aTenbHO 3aaiiTe HAJCKHBIA Mapoib yuyeTHOH 3amucu debian, uyToOBI
UCKJIIOYMTHh BO3MOXHOCTh aBTOpU3alLlUU 3710yMbllUIeHHHKa yepe3 SSH. Jlng noctyna K yCTpoilcTBY
ucnosp3yiTe TexHoaoruto SSH TynHenei;

e Ecimm ecth BO3MOXHOCTH, HacTpoiTe Oemblii criucok IP anmpecos, ykaszaB tosnbko Te IP ampeca, ¢
KOTOPBIX BbI OY/IETE BHIMOJIHATH IMOAKIIOYCHHE K YCTPOHCTBY.
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12. NporpammHbii moaynb «OpenVPN KaneHT»

Monayns OpenVPN client npennaznauen st nogxmoueHust NDAS-RT x cepsepy OpenVPN.
Hcnonp3oBanne texHonsoruu VPN no3BossieT n3bexaTh UCIOIb30BaHus BHEIIHUX [P afpecoB u OTKpPBITBIX
IUIs  o0wIero JocTyma IOPTOB, YTO IMOJHOCTBIO HCKIIIOYAeT BO3MOXKHOCTH B3JIOMa YCTpOMCTBa,
MOJIKJIFOUEHHOT0 K HHTEpHETy. B To e Bpems mmdpoBaHue Tpaduka 1aeT BO3MOXKHOCTb O€30I1aCHO
MCIOJNIb30BaTh HE3alIHIIIEHHBIE TPOTOKOIBI 0OMeHa JaHHBIMU, Takue kak Seedlink, FTP, HTTP u 1.1

Jns coznanust VPN cetu tpebyercst Hanuune VPN cepsepa. 1o Bonpocam cozgaHus U HaCTpOHKH

VPN cepBepa obOparurech B ciryx0y momnepxku P-cencopc. Becem mokynatenssm NDAS-RT moxeT ObITh
MpeJICTaBJIeH JOCTYN K AeMOHCTpaunoHHOMY VPN cepBepy.

12.1 3anyck modynsa

[epelinure Ha BKIAaAKy «YTWiuThl» B TiaBHoM uHTepdeiice NDAS-RT. IlepeBenute TymOiep B
COCTOSIHME «BKJI» B CcTpoke Moxysss OpenVPN kinueHT. 3amyck M OCTaHOBKAa MOAYJsl TpeOyeT mpaB
CYNepIoIb30BaTeNs, MOATOMY OyAeT 3ampolleH Mapoib Y4YeTHOH 3ammcu monb3oBatens debian. Ecnm
nH(popMalus B CTpOKe He OOHOBWIIACh, HAXKMUTE KHONKY OOHOBUTH B PABOM BEPXHEM YIUIy SKpaHa.

» OumMcTKa AMCKa 95% ceobodHo (29,42GB), cnedyrouyan npoeepka yepez 46 MuH m

OTKPbITh =

Puc. 12.1 OpenVPN knuent. BxitoueHue u HacTpoiika.

12.2 CmpaHuya cmamyca u KoHgpu2ypayuu moodyns.

KHomka OTKpBITH pAIOM C TEPEKIoYaTe]eM BeIeT Ha OTICNbHYIO CTPAaHHUIly CTaTyca KIIMEHTa
OpenVPN NDAS-RT.

Crpanwuia nMeert jBa 6;10ka — OCHOBHBIC MMOKazarenu u Konduryparus Mogys

Ha 6noke OcHOBHBIE MTOKa3aTenu 0TOOpaxaeTcs TeKyllee COCTOSIHUE MOAKIIOUEeHUs, BHyTpeHHu# [P
aJipec ¥ CYCTUMK MPUHATHIX U MTEPECIaHHBIX JAHHBIX.
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OcCHOBHbIE NoKasaTenun

&’ CoeguHeHne VPN ycTaHOBNEHO

© 192.168.41.101

& \PN-TyHHeNb

&, 704,47KB

I 4,13KB

Puc. 12.2 OpenVPN knuent. OcHoBHast nHGOpPMAIUS O MOIKIIOUYCHNUH.

Ha ©Omoke Koudurypammss w™oxyns pasmemnieHa ¢opma drag-and-drop ans  3arpysku
KoH(puryparuronHoro ¢aiina OpenVPN.

KoHpurypaywna mogynsa

KoHdurypaumorHeid daiin

&

LLlenkHWUTe MAKM NepeTalluTe Gaidn 8 obnacTe Ana

3arpysku

MNpumeHnTs

Puc. 12.3 OpenVPN xiuent. @opma aiist 3arpy3ku KOHPHUTYparimoHHOTO (aiina.

OOpaTtuTe BHUMaHUE, OAJIEPKUBAETCS TOIBKO BApUAHT KOHPUTYPaLIMOHHOTO (aiiyia, B KOTOPBIN yiKe
BKJIIOYEHbl CepTH(UKaThl M npuBaTHbIM kiatod. Ecim Hactpoiiku Bamero VPN XxpaHarcs B BHIE
KoH(uTyparonHoro (aiina (*.ovpn) u otnenbHBIX (aiiinoB kimouei (*.crt, *.key), To comepxkumoe 3TUX
¢bailnoB 10HKHO OBITH MEpeHeceHO B (ailsl *.0vpn B COOTBETCTBYIOIINE Pa3/IEIbl.
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13. MporpammHbiit moaynb «MeHepgxep NDAS One»

[Iporpammusiii Monyns Menemxkep NDAS One npeanasHadeH Ui NOJKIOYeHUS K Perucrparopy

UQPPOBBIX CEHCMUYECKUX TaTIUKOB U peructpatopoB ceprun NDAS-One (NDAS-8224, NDAS-8226, CME-
4x11ND, CME-6x11ND, MTSS-1033A-ND).

> o

[Iporpammuoe o6ecneuenue (I10) nns  peructparopa NDAS-N  u  mapmpyrtuzatopa
cericmuyeckux JaHHbIX NDAS-RT daBnsercs wuaeHTHuHbIM, HO Perucrtparop He wumeer
CHEeLMaIn3upOBaHHbIX MOPTOB NDAS, mo3TOMy NOAKIIOYEHHE BO3MOXKHO TOJIBKO Yepes3
eauHCcTBeHHBIN nopT USB. @yHKINK U BO3MOKHOCTH, OIIMCAaHHbIE B JaHHOM riase mrst NDAS-
RT, otHOcsaTcs k peructparopy NDAS-N, 3a UCKIIOUEHMEM OTPAaHUYEHUN MO HAIMYUIO U
KOJIMYECTBY ITOPTOB JUUISl MOAKIKOYEHUS yCTPONCTB.

Moty BBEITIONHSIET CIEAYOMNe QyHKITHH:

ABTOMaTHYeCKM  OOHapy)XMBaeT  yCTPOMCTBA, MOJKIOYeHHBle K mopram USB wu
crenuann3upoBaHHbIM optam NDAS;

ABTOMaTHYECKH MEPEBOIUT YCTPOUCTBO B PEXKUM MEpeAayu JaHHBIX B pealbHOM BPEMEHU;
Cunxponuszupyer dacol ycTpoictsa ¢ yacamu NDAS-RT (Tosibko AJis1 yCTPOUCTB, MOJIKIIOUEHHBIX K
crenuanu3upoBaHHomy nopty NDAS);

[IpenocraBnser moctym K BeO-MHTEpdeEicy KaKAOro MOAKIIOYCHHOTO YCTPOHCTBA CEpHHU
NDAS-One;

Cospnaet cepep NJSP, k KOTOpOMYy MOTYT KaK JIOKQJIbHO, TaK M YJAJICHHO, MOJAKIIOYATHCS IPYyrue
nporpamMmHubie Moy cucteMbl NDAS-RT.

ITonnepxuBaercss OTHOBPEMEHHOE MTOAKIIOUYEHNE HECKOJIBKHUX ycTporcTB cepun NDAS-One. Kaxnoe u3
YCTPOICTB NMpeACTaBIAETCS KaK OTAEIbHBIN cepBep nmotoka NJSP.

Kaxnomy ¢usngeckomy mnopty Ha kopmyce NDAS-RT Momynb ycTaHaBiIMBaeT COOTBETCTBHE
ornpeneneHHoMy ceteBoMy nopty NJSP. Takum oGpazom:

e OnHO ¥ TO e yCTPOHCTBO, MOJKIIOYEHHOE K pa3HbIM noptaM Ha kopmyce NDAS-RT, Oyner nmers
pa3HbIif Homep nopra NJSP
e Pasnble ycTpolCTBa, MOAKIIOYAEMbIE B OUH U TOT XK€ MOpT, OyAyT UMETh OAMHAKOBBIA HOMEp MOpTa
NJSP
® Ecmu ycrpoiictBo nmoakmovaetcss K NDAS-RT we Hanpsimyro, a yepe3 USB xa0, emy npucBauBaeTcs
Homep nopta NJSP u3 myna cBoOOOHBIX HOMEPOB.
12.1. 3anyck modynsa

[Tepeiinute Ha Briuanky Ilpuioxenusi B rinaBHoM wuHTEepdeiice NDAS-RT (cMm. pucynok 4.2).

Haiigure ctpoky ¢ momynem Menemkep NDAS One u nepeBeaute TyMOJIep B MOJIOKEHHE «BKID» B ITOU
CTpOKE.
Ecnu nndopmanvs B CTpoke He OOHOBHIIACH, HAKMUTE KHOTIKY OOHO8UmMb B TIPABOM BEPXHEM YTy dKpaHa.
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KOH(l)I/IprElHI/II/I. 210 COO6HI€HI/I€ HCUYC3HCT ITOCJIC TOI'O, KakK 6YH€T 3alaHa U COXPaHCHA Tpe6yeMaﬂ

f [Ipu nepBoM 3amycke MOAYJIb MOXKET 0TOOpaxaTh cOOOIIeHHe 00 OIMOKe, YTO HE HaWIeH (ailn
KOH(Urypauusi MOIyJIsl.

12.2. [1oOKno4yeHUe ycmpolicme

[oaxmouenue ycrpoiicts cepun NDAS-One Bo3MOxkHO ABYMsI crioco0amu - yepes noptel USB u
yepes crenuanu3supoBaHHble moptel NDAS.

[lopkmiouenne  ycTpoiicTBa uepe3  creuuanusupoBaHHbli  mopt NDAS  mpenocrasiser
JIOTIOJIHUTENBbHBIE TIPEUMYILECTBA IO CPAaBHEHUIO C NoAKIroueHreM o USB:

Cunxponusanus yacoB ycrpoiictBa ¢ yacamu NDAS-RT;
[Moaxmrouenue nmocpeacTBom mmHHOTO Kadens (1o 600m mo Butoit nmape UTP Cat 5 wim 1o 40 kM ¢
HCIIOJIb30BaHNEM OIITOBOJIOKOHHOT'O Kabes);

e MeHnbliee SHEPronoTpeOIeHUE CUCTEMBI.

[TpoKOHCYNBTUPYHTECh C MPOU3BOAUTENEM [UIsl TIOMY4YeHHUS JOMOJHUTENbHOW HWHGOpMALUU O
MOJIKJTFOUEHUH ¥ BapuaHTaxX MpuMeHeHus cuctem Ha 6a3e [10 NDAS-RT

CoBmecTtumbie Bepcuu BctpoeHHOro 110 NDAS-One:

e He mmwxe 5.3 mg noakmrouenud mo USB

e He Hmxke 6.0 miis noakmtoueHus yepe3 mopt NDAS

[ ]
Pannue Bepcum ycrporictB CME-xxxxND u NDAS-8226 wumeror aBa pazbema s
noaxaouenus mo USB - onuH /1 nepegayn KOMaH1 1 HACTPOUKH KOHPHUTYpauu (KpyTIIbli
pazveM Tuna Buika PC-10TB wiu 2PMI'18B71LI), apyroii - oObrunbiii pazbem USB-B s
YTEHUsl JAHHBIX C KapThl NaMsATU B pexuMme kapa puaepa. lns coenunenus ¢ NDAS-RT
TpeOyeTcst UCIOIb30BATh NEPBbII TUIT OJKIIOUYEHHUS - COSTMHEHHE VI Iepejaun KOMaH I 1
HACTPOWMKH KOH(UTYpALIHH.

[onkmounte ycrpoiictBo kabeneM k nopry USB-A NDAS-RT. Y0eaurecs, 4To mopT BKJIIOYEH B
nHactpoiikax NDAS-RT na Brimanke [lepudepus (puc. 12.1).

Tymbrnep B cTpoke kKoHpUrypamuu nopToB Ha Bkiaake [lepudepust oTBeyaeT 3a nojgavdy nuTaHUs
Ha nopT. Eciam moakitoyaemMoe yCTpOMCTBO 3allUTaHO OT 3TOTO MOPTa, TO OTKIIOYEHHE MOpTa
OyZeT OTKIIoYaTh MNHUTaHUE YyCTpoiicTBa. TakuM o00pa3oM, NpU HEOOXOAWMOCTH, MOYKHO
BBITIOJIHATH (PU3MUECKYIO TIepe3arpy3Ky MOAKIIOYEHHOTO YCTPOHCTBRA.

Ecan noakmrouaemoe YCTpOﬁCTBO pa60TaeT OT OTACJIBbHOI'O MHCTOYHHKA IHUTaHUA, TICPCH

MOJIKJTFOUYEHUEM PEKOMEHYETCsI BBITIOJIHUTH Iepe3arpy3ky (Jinbo dyepes BeO-uHTEepdelic ycTpoiicTa, OO
OTKJTFOYHMB U BKJIFOYHMB ITUTAHUE 3aHOBO).
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B Teuenne 10-30 cexynn moxysib Menemxep NDAS One ycTaHOBUT CBs3b C ycTpoilcTBoM. Ha
KOpILyC€E JIOJKEH 3arOPEThCS CBETOAUO, COOTBETCTBYIOIIUI UCIIOJIb3YEMOMY IIOPTY.

ITocne sroro Ha Bkiaake llepudepuss B COOTBETCTBYIOIMIEH CTPOKE JIOJIKHA IMOSIBUTHCS HAIIMUCH,
coJiepaKalliasi KpaTKyro CTaTyCHYIO HH(GOPMAIMIO O MOAKIIOYEHHOM YCTPONUCTBE: UM WIIM CEpUITHBII HOMeED,
cocrosinue cepBepa NJSP, cocTossHHEe CHHXPOHM3AaLMK 4YacOB yCTPOMCTBA. B IpaBoii 4acTh CTPOKU NOSIBUTCS
KHOTIKA «OTKPBITH», BeAyIasi K BeO-uHTepdeiicy MoIKII0YeHHOT0 YCTpoiicTBa. MneHTudukamnus ycrpoicTra
3aHMMaeT HEKOTOPOe BpeMsi, Ha BpeMs OIT03HaBaHUs TUIIA yCTporcTBa OHO 0003HauaeTcs kak «FT232R USB
UART». B ciydae ycnemHoro coeAMHEHUs C yCTPOMCTBOM aBTOMAaTUYECKH 3aIyCTUTCA Iepeaada JaHHBIX
Ha Perucrparop, u CBETOIMO/I, COOTBETCTBYIOIINI OPTY MOAKIIOUEHHS, HAUHET MUTaTh.

Bb1 MoXeTe HaxkaTh OOHOBUTH B MPABOM BEPXHEM YNy SKpaHa, YTOObI MHPOpMaIUs OOHOBHIIACH
obICTpEE.

Ilepenaua nanHbIX ¢ ycrpoiictBa Ha NDAS-RT 3amyckaercss aBTOMaTU4ECKH M BBINOJIHSAETCSA
HE3aBUCHMO OT peXHMa pabOThI CAaMOT0 YCTPOMCTBA - 3aMUCh IaHHBIX Ha BHYTPEHHIOIO MaMsITh Ha
CaMOM YCTPOMCTBE MOKET OBITh KaK 3allyIlleHa, TaK U OCTAaHOBJICHA.

Y

Cocroanue Mpunoxenua YTunauthl Mepudepua Hactporikm

Mepudepus

» USB noprt 1 FT232R USB UART m
MwuHw PCl-e cnot 1 Hem ycmpoiicmea m

» Mutanne faTunKoB BimoueHo m

Puc. 12.1 Brnaaka [lepudepust NDAS-RT

Ecim USB mnoproB Ha xopmyce NDAS-RT HenocrarouHo, MOKHO MOJAKIIOYATh YCTpOMCTBA
NDAS-One uepe3 USB-xa0. B 3tom ciydyae uHpopmanus o MOJIKIOYEHUH HE OyIeT oToOpakaThCsl Ha
ctpanuue Ilepudepus, a TOCMOTPETh CIUCOK MOJIKIIOYEHHBIX YCTPOICTB U MOJYYUTh JOCTYI K MX BeO-
uHTepdeiicaM MOXKHO uepe3 cTpaHulyy KoHpurypauu moayist NDAS One Manager.
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12.3. CmpaHuya koHguaypayuu mooyna MeHeodxcep NDAS One
Crpanuna KoHGUTypauy MOLyJIs pa3/iesieHa Ha TpU BKJIaaku — Y cTpoiicTBa, Konpurypauus
Bkaanka ¥YcrpoiicTtBa

Ha Bknagke YcerpoiicTBa 0TOOpakaeTcsi COCTOSHHE BCEX IMOJKIIOYEHHBIX ycTpoiictB NDAS-One. B
OCHOBHOM CTPOKE OTOOpa)kaeTcsi CEpUUHBIA HOMEP WM UMS YCTPOMCTBA, COCTOSHHE TIEpeadu JaHHBIX H
COCTOSTHME CUHXPOHHU3alluu 4acoB. B npaBoii yactu Haxoxastcs kHonkH details u config.

[Tpu Haxxatuu Ha details pa3BopaunBaeTcs netanbHas nHpopMalus 00 ycTpoiicTBe:

CepuiiHblit HOMEp U UM yCTPOHCTBA (IPU HAJTMYUK);

Howmep nopra NJSP, accouunpoBaHHOT0 ¢ JaHHBIM yCTPOUCTBOM;
KomngecTBo moaximodyeHHBIX KIIMeHTOB NJSP;

CocTosiHNE CUHXPOHU3ALINY;

dusnuecKuil MopT yCcTpoiicTBa U ero Ha3BaHUeE B linux;
CraTucTyka nepejaHHbIX U IPUHATHIX JaHHbBIX.

NDAS One Manager «—to modules list  refresh state (7

Module execution running

Config  Test

Connected devices

RS001907 @ Datastream is UP —
o No sync

- Device serial: RS001907

- MJSP server port number: 10001
- Connected clients: 2

- Synchronization mode: true

- Hardware port: USBE Port 1

- TTY Port: ttyUSBO

- Bytes transmitted: 42.58KB

- Bytes received: 21.21KB

Puc. 12.2 Monyns Menemxep NDAS One . Bknanka YcrpoiicTsa.

[Ipu naxatuum Ha kHomKy «Kou¢urypamus» B CTpoke yCTpoiiCTBa OTKpbIBaeTcsi BeO-MHTEpdeiic
YCTpOMCTBA.
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Bkiaaaka Kondurypanus

Ha Bxnaake Kondurypamusi HactpanBaetcs KoHGuUrypamusi Mmoaysi. B pa3aene 5.6 Mbl yxe onucanu
Ha3HAYCHHE TPEX OIMLMI

L] HpI/IHI/IMaTb TOJBbKO JJOKAJbHBbIC NOAKJIIOYCHUA

OTOT mapameTp NO3BOJSET 3aNpPETUTh MOJKIIOUYEHHS K MOJYJIO OT BHEUIHUX CETEBBIX YCTPOWCTB.
JIpyrumMu cII0BaMu, TOJIBKO MIPOTpaMMbI M porpaMMHbIe Moyl camoro NDAS-RT cmoryT oOMeHHMBATHCS
JAHHBIMU C MOJTYJIEM.

e [IlepexaBaTh TOJBKO €CJIH BpeMsl YCTPOHCTBA JeHCTBUTEIbHO

DTOT mapameTp paspeliaer nepenaBarb AaHHble o NJSP Tombko B TOM ciydae, €Clu 4Yachl
noakiroYeHHoro ycrporcrea NDAS-One cunxponusupoBanbl. Eciiy rajgouka BKIIIOUYEHA, @ YCTPOMCTBO HE
CUHXPOHU3HUPOBAHO (K 3TOMY YCTPOUCTBY He moaktoueHa anTeHHa GPS win curnan GPS cnumikom cna0brit),
TO MOTOKa JaHHbIX B Peructparop He Oyner (Oyaer BmedarjeHHE, YTO YCTPOMCTBO HE MOJKIIOYEHO K
Peructpatopy).

o CHHXPOHM3MPOBATH TOJBKO €CJIM CHCTEMHOE BpeMsl /IeiiCTBUTEIbHO

DTOT MapaMeTp pa3peniaeT CUHXPOHU3AIMIO YacOB MOAKIIOYeHHOTO ycTpoiictBa NDAS-One ¢ wacamu
NDAS-RT Ttonpko B ToM citydae, ecnu Moayiab GPS and Time cooOmiaer, yto Bpemst Ha yacax NDAS-RT
BaJIMJIHO.

IHopt USB Port 1

Jns mopra USB 1 mocTynHbI CEayIOMIUE OMIINU:
o TymOzep BKIIOUEHUS MOPTA.

o NJSP Server port number - Homep mopta NJSP, acconunupoBaHHOTO C JaHHBIM TOPTOM.

O6p€1'l'H'I‘C BHUMAHHEC, YTO Mallllblﬁ [IapaMEeTp HC YIIPABJISICT BKJ[lOllClll/lCM/O'l‘KJllOL{CIIMCM camMoro
1opTa, OH omnpenenseT oyaer 11 Mmoayiab Menemkep NDAS One oOpamarbcst K 3TOMy TOPTY s
noucka yctporctBa NDAS-One. Ecnm Bbl ucnonb3dyeTe MOpPT ISl MOAKIIOYEHUS JPYTHX
YCTPOMCTB, OTKJIIOUMUTE HUCIOJIb30BaHUE moprta moxayiieM Menemxkep NDAS One nocpenctsom
3TOU HACTPOUKH.

2
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YeTpocTea

KoHpurypauwa

KoHdurypauus moayna ©

@ Port name usb port 1

10001

I'Ivavma-b TOABKO NOKEAbHBIE NOAKAHDHEHKWA

MepenaEaTs TOABKD ECAM EDEMA YCTPORCTES ASHCTEMTENRHD

CHHXPOHWIMPOBaTE TOALKOD ECNM CHCTEMHOE BPEMA E,Eﬁ CTEMTEARHD

@ | Auvnamwnueckwii nyn nopros

HayaneHsIH HOMED NopTa (1

10050

CNWCOK pacnpeieneHWA NopTos

Puc. 12.3 Monyns Menemkep NDAS One Bxnaaka Konduryparmus.
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NDAS Port 1

Sync device with local clock
NJSP Server port number: 10003

Cable delay correction: 0

NDAS Port 2

Sync device with local clock
NJSP Server port number: 10004

Cable delay correction: 0

Puc. 12.4 Monyns menemxep NDAS One. Hactpoiika NDAS nopros.

IHopTel NDAS Port (npu Haan4umnu)

Jns moptoB NDAS nocTynHbI clieyronme HaCTpOHKH:

Enable - aktuBupyer nopr;

NJSP Server port number - Homep nopta NJSP, accounrpoBaHHOTO ¢ JaHHBIM OPTOM;

Sync device with local clock - ommwms, paspemaroniasi CHHXPOHHU3ALUIO MMOIKIIOUYEHHOTO

YCTPOMCTBA;
Ecnu monkitouaemMoe yCTpPOWCTBO YK€ OBbUIO CHUHXPOHU3MPOBAHO OT coOctBeHHoro GPS
npueMHuka 10 noAkimoueHus Kk NDAS-RT wnu 1o BKIIOYEHHS AaHHOW OMIMU B HACTPOMKAx
MOAYJISl, TO MOBTOPHAsi CUHXPOHM3AlMs HE OyJeT BbINOJHEHA. B »ToM ciydyae HeoOXoaumo
nepe3arpy3uTh YCTPOUCTBO, YTOOBI COPOCUTH COCTOSTHIE CHHXPOHH3AIINH.

s

o Cable delay correction - mompaBka Ha JUIMHY KaOens, u3MepseMas B HaHOCEKyHAax. JlaHHas
IIOIIPABKA [T03BOJISIET KOMIIEHCUPOBATh 3aJCPKKY ITPOXO0KICHHSI CHHXPOCHUTHAJIA IIPU IO AKJIFOYCHUN
ycrpoiictBa NDAS-One nocpeacTBoM JUIMHHOTO Kaders.
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Dynamic port pool

Start port number: 10050

Pool size: 50

Current allocation list: ND004415 100050
| clear |

Puc. 12.5 Monyns menemxep NDAS One. Hactpoiika nuHaMuuecku MOIKII0YaeMbIX TTOPTOB

CoorBercTBHe Qu3ndecKux nopToB u noproB NJSP no ymoryanuio:

USB Port 1 10001
USB Port 2 10002
NDAS Port 1 10003
NDAS Port 2 10004

e JluHaMUYeCKHi ImyJ1 MOPTOB

DTa onuus HaCTpaumBaeT IMyJl AuHaMu4eckux noptoB. [Ipu mogkmouenun ycrporictea NDAS-One uepes
USB xa0, emy Oyaer mpucBoeH nuHamudeckuii mopT NJSP w3 mynma cBOOOAHBIX TOPTOB (ISl 3TOTO
«JlnHamMuYecKuil myJ1 MOPTOB» JOJDKEH OBITh BKIIIOUCH —AOBKHa-€FosTrFafoHaBEnable). Homep mopta

NPUBSA3BIBACTCS K CEpUITHOMY HOMEpPY YCTpPOWCTBAa, TaK YTO TPU TOBTOPHOM MOJKIIOYEHUH OyleT
HCIIO/IB30BaH TOT K€ HOMEP IOpTa.

Start port number - HauanbHBIN HOMEp MOPTA ITyJIa AAPECOB
Pool size - konuuecTBO OPTOB B ITyJIE

o O O

Current allocation list - Texymuii CnUCOK IPUCBOEHHBIX TOPTOB
o Clear - KHOIKa, MO3BOJISIONIAs] OYUCTUTH TEKYIIMH CIIMCOK MPUCBOCHHBIX IOPTOB

Ecnu Start port number=1050, Pool size=50, To myn qTuHaAMUYECKUX MMOPTOB BKJIIOYHUT B ceOst mopThl oT 1050
1o 1099.
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14. NporpammHbIN moaynb «Jlorrep cbipbiX AaHHbIX»

Momysib JIorrep chIpbIX JAHHBIX' TIPEIHA3HAYCH JJIs 3aIIUCH Ha JUCK CHIPBIX JIAaHHBIX M3 MOTOKOB
NJSP. Moaynp nOAAEpKUBAaET HECKOJIBKO (OPMATOB 3alMCH, TO3BOJIAET HACTpauBaTh 3alUCh IO
pacnucaHuio, pa30uBaTh (Pailibl 10 BPEMEHHU U COXPAHATh METalaHHbIC.

A [Iporpammuoe obOecneuenne (I10) nmma  peructparopa NDAS-N  wu  mapumpyrtuzaTopa
ceiicMuueckux JaHHbIX NDAS-RT sBasiercss uaeHTUUYHBIM. DYHKIIMM W BO3MOKHOCTH,
onucaHHble B 1aHHOM riaBe 11t NDAS-RT, otHocsTCs Takke u peructparopy NDAS-N.

Moysb 3anMChIBaCT PErHCTPUPYEMbIE JaHHBIE Ha BCTPOCHHYIO B 00opynoBaHue SD-kapTy w/Wiu
BHemHUH USB-HakonuTens, mpuyem ¢opmar NaHHBIX MOXKET OBITh BBHIOpaH M3 HECKOJIBKUX BHUJIOB
obmenpuHaThIX ASCII u OunapHbIX popmaToB.

14.1 3anyck moodynsa

[lepeiinure Ha Bkinaaky Ilpunosxkenus B rmaBHoM uHTepdeiice NDAS-RT. Haitnurte crpoky Jlorrep
CBIPBIX JAaHHBIX U IepeBeAuTe TyMmOnep B MOJOXKEHHE «BKI». Korga Monyinb 3amylieH, psaoM C
NEPEKIIIoYaTeIeM JIOJDKHA TOSBUTHCS KHONKA OTKPBITh. Eciam mHpOpmanus B CTpoke HEe OOHOBMIIACH,
Ha)KMUTE KHOIIKY OOHOBHTB B IIPAaBOM BEPXHEM YIIIy SKpaHa.

N DAS_8426N qP'."EE,]C‘,L’IE‘-/ﬂ 3 Pyc

CocTofHMe  [pMAOXKEHWA  YTWautel  MepudepuAa  HacTpoiiku

MpunoxxeHns

» WHTerpupoBaHHbId AN  [RSO06543] NISPUP:10000 SYNGNO OTKPBITE =

= MeHemkep NDAS One Hem coedurerud OTKPETE 3

» Seedlink cepeep 1 cosduneHue OTKPHITE

» Jlorrep ChIpbIX AaHHLIX 1 cosduneHue I oTKpEITE I
» Mpocmotp curHana 1 coedunenue BEN. . OTKpBITE =

Puc. 14.1 Monayns «JIorrep ChIpbIX JaHHBIX». BKiIroueHue/BBIKIIIOUECHHE.

7 CpIpble JaHHBIC — TaHHBIE, (hOpMaT KOTOPBIX OTIMYaeTcs oT hopmaTa miniSeed.
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14.2 YnpaeneHue moodysnem

Bxiagka Manage Ha cTpaHMile KOHQHUrypamuu MOIyJisl IpeAHa3HadeHa i BbIOOpa pexuMa padoThI.
Bcero noctymHel 4eTsipe pexnma:

Bceraa - HauaTh 3amuch JAHHBIX HEMEIJIEHHO IOCIE BKIIOUSCHHS
o Ilpu cMHXpPOHM3alUM - HAYATh 3AMKUCh JAHHBIX MOCIE CUHXPOHU3AINI

AJTOPUTM MOAYJISl CUYMTAET BPEMEHHYIO METKY BajduAHOU, eciau moje Drift time B MmeTagaHHBIX
MaKkeTa UMEET 3HAaYCHHE, OTIIMYHOE OT HYJISI, TO €CTh JJIA MOTOKA XOTs ObI pa3 B MPOLIJIOM Oblia
IPOU3BEJAEHA CUHXPOHM3aLMSA. OTO O3HAYAET, YTO 3aluCh JaHHBIX HA4yHETCS II0CIe
CHHXPOHU3AIMU U yKe OOJIbIIE HE MPEPBETCS, JaXKE €CIM MCTOYHUK TOYHOTO BPEMEHU CTaHET
HEJIOCTYTIEH.

.

o Ilo komaHze - CTapT U OCTAaHOBKA 3aIIMCH BPYYHYIO IO KOMaH/E MOJIb30BaTENs
o Ilo pacnicaHuIo - CTapT ¥ OCTAHOBKA 3aIIMCH I10 PACIIUCAHUIO.
Jlnist yCTaHOBKH TpeOyeMoro pexuma padoThl BEIOEPUTE COOTBETCTBYIOLIMM MYHKT U3 BBINAAIONIETO
CIHCKA, PU HEOOXOAMMOCTH YCTAaHOBHUTE BpEMS CTapTa U OCTaHOBKH. [lociie 4ero HaKMUTE KHOIIKY
IIpumeHuTH.
ITpu BbIOOpE pexuma «Ilo komMaHae» ynpaBisATh 3alUCHI0 MOKHO C TOMOIIBI0 KHOKY HavaTs.

Jlorrep cbipbIX JaHHbIX €D P rcesonrens @ pyc

¥npaeneHue Hactpoiiku MoAKMHYeHHA MoTokK

)’npaBneHMe 3aNUCbrO CUrHana

Pex(m 2annucK curHana

Bcerga MpK CMHXpOHUzaLWK 3} Mo pacnucaHu () ]
2023-01-01 03:00:00 2023-01-01 03:10:00 MpUMeHHTE

EBesonacHoe u3BneueHne USB-HakonuTena

USE aMck npucyTcTeyeT

Puc. 14.2 Monynb «Jlorrep ChIpbIX JaHHBIX». YTIPABICHUE 3aNIUCHIO.

B cnydae, ecnm 3anucek npousBoautTcs Ha BHemHUN USB Hakomurtens (MOAKIIOYAETCS K pazbeMy
USB-A Peructparopa), st ero 6€30macHOro U3BIeYeHUs TPeOyeTCsl HaXKaTh Ha KHOTIKY YAAJUTh B pa3jele
Be3onacnoe usBjieyenne USB-HakonuTe st — 3To IpUBEIET K cOpocy Oydepru30BaHHBIX JaHHBIX HA JAUCK U
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KOPPEKTHOMY 3aKpBITHIO BeeX (ainoB. UToOb1 yoeauthes, uto USB HakonmuTe b MOKHO U3BJICUb U3 pa3bemMa
USB-A, nocne HakaTHs Ha KHOIKY YAQJUTh HAJ0 HaKaThb OOHOBHUTH (MJIM OOHOBUTH OKHO Opay3epa) — B
pazaene be3sonacHoe usBieuyenne USB-Hakonuresas BMecTo Haanucu «USB nuck mpuCyTCTBYyEeT» AOJIKHA
nosiBUThCst Haanuch «USB nuck He MOAKITIOUEH», a KHOMKA YAAJUTh JOJKHA UCYE3HYTh.

14.3 Hacmpoliku modyna

Ha Bxnanke Settings Haxonarcs HacTpoitku MmoayJs (puc.13.2):

e 3anuchiBaTh HA BHYTPeHHIOI0 SD-kapry;

e BHyTpeHHsisi paGouasi TMPEKTOPUA - IUPEKTOPUS HA BHYTPEHHEH KapTe mamsTH, Kya Oyaer
MPOU3BOAUTHCS 3aMKUCh JAHHBIX;

e 3amuceiBaTth Ha BHemHu#i USB-nmck;

o Bxemnsisi pabouasi TupeKTOPHUS - TUpeKTOpUs Ha BHemmHeM USB HakonuTene, kyaa Oyaer
MIPOU3BOUTHCS 3aNUCh JaHHBIX. [Ipu nonkmouennn Heckonbkux USB Hakonurtenei 3anuck Oyaer
OCYIIECTBIISITHCS Ha MEPBOE OOHAPYKEHHOE CUCTEMOM YCTPOICTBO;

e PaznensTs daiiabl - pa3dbuBaTh 3anKCh Ha (HaliiIbl 3aJaHHON JUIUTEIHHOCTH;
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Jlorrep cbipbIX AaHHbIX €D P yecpomrerns @ pyc

¥npaenexwe Hacrpoiikm MoakmoveHuA MoToKK

HECTpDﬁKH 3dlNnUCK CMIrHana

(} JanucelEaTE Ha BEHYTPEHHHDH SD-kapTy

% BHYTpPEHHAR pabodyan JUPEKTOpMA

B3 /media/sdcard/raw_logger/

FBNKCLIEETE HE BHEWHWE USB-guox

@D Pazaenats dalian

# KONWYECTED YBCOE Pa3geneHus daina: 4

DOPMET SaHHEIX: BMHAPHBIE N0 KAHANAM, 32-0WTHBIE LIenkle

CKOpOCTh PEMMCTPALMIA COCTOAHMA (MMH) ! &0

Puc. 14.3 Monynb «Jlorrep chlpbIX JaHHBIX». Y CTAHOBKA IIyTH 3aIIHCH.
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Pazouenue ¢aiiaoB mporucXoaIuT B COOTBETCTBUHU ¢ HACTpoiikoi KosimuecTBo yacoB pa3nenenus gaiiia -
JUTUTETHHOCTH 3aMUCH B (aiiyie B IeNbIX Yacax;

o ®opmMat AaHHBIX. J[OCTYIIHBI clieAyonme (opMaThl:

o

ASCII, ucxoausnie 1anubie AL (1esbie unesia) - TEKCTOBBIN (Daiii1, 11eI0UNCICHHBIC
3HAUYEHMs], €IMHULIBI U3MEPEHUs COOTBETCTBYIOT oTcueram ALIIL;

ASCII, BoabThI (TOYHOCTH 3 3HAKA) - TEKCTOBBIN (haiiyl, eIUHUIIBI U3MEPEeHHSI - BONBTHI, 3
3HaKa Mmocie 3amsatoi (paspemenue 1 MB);

ASCII, BoabThI (TOYHOCTH 6 3HAKOB) - TEKCTOBBIN (DA, CTUHUIIBI U3MEPEHUS - BOIbTHI, 6
3HAKOB IOCJIe 3anaToil (pa3pemienue 1 MkB);

ASCII, BoabThI (TOYHOCTH 9 3HAKOB) - TEKCTOBBIN (A, eTUHUIBI U3MEpPEHUS - BonbTHI, 9
3HAKOB MOCJIe 3anaToi (paspemienue 1 HB);

BunapHbie Mo kaHajaM, 32-0UTHBIE Hejble - OMHApHBIC (aIbl TOKAHATBHO, 32-
pa3psIHbIE 3HAKOBBIE LIEJIbIE, €AUHULIBI U3MEPEHUsI COOTBETCTBYIOT oTcueTtam ALIIL;
Bunapubie no kanajaam, 32-0MTHbIE € IJIAB. TOUKOI - OMHApHBIE (aliiIbl MOKAHAIBHO,
YHUCIIa C MJIABAIOIIEH TOYKON OJIMHAPHON TOYHOCTH, €AUHULIBI U3MEpPEHU — BONbTHI;
Bunapubie no kanajgam, 64-0MTHbIE € IJIAB. TOUKOI - OMHApHBIE (aliiIbl TOKAHAIIBHO,
YyyCcia ¢ IJIABA0IIEH TOYKOW IBOMHOM TOYHOCTH, €AUHULBI U3MEPEHUS — BOIBTEHL;
BunapHbie yepeayomuecs, 32-0uTHbIE LeJIbIe - OMHAPHBIN (ailil ¢ YepeayonUMUCs
3HAUYECHUSIMHU, 32-pa3psiAHbIE 3HAKOBBIE 1IEJIbIE, €AMHUIIBI U3MEPEHHS] COOTBETCTBYIOT
orcueram AIIII;

BunapHble yepenyroumuecsi, 32-0MTHbIE € IUIAB. TOYKOM - OUHApHBIN (aiin ¢
YepeayOIUMUCS 3HAYEHUAMH, YUCIIA C TUIABAIOIIEH TOYKON OJMHAPHON TOYHOCTH, €IMHUIIBI
n3mMepeHus: — BonbTel;

Bunapuble yepenyromuecs, 64-0MTHBIE C IUIAB. TOYKOM - OMHAPHBIN (aii ¢
YepeayIUMHUCS 3HAYEHUSIMHU, YHUCIIA C TJIaBAIOIIEH TOYKON IBOMHONW TOYHOCTH, €AMHUIIBI
n3MepeHus — BonbThl;

e CKOpoCTh perucTpaluM COCTOSIHUS - YACTOTA 3aII0JIHEHUS TAOIULBI CO CTATyCHBIMH JaHHBIMHU, B
MHUHYTax.

JIisi nprMeHeHs TapaMeTpOB HaXXMUTE KHONIKY IIpMMeHMTh BHU3Y CTPAaHHULIBI.
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14.4 Cnucok noOKaoYeHuli

Ha Bxnanke Iloakar04eHHsi MOXKHO pefakTupoBaTh crucok NJSP cepBepoB, ¢ KOTOPBIMH MOIYJIb
OyZleT TBITaThCsl YCTAHOBUTH coeauHeHue. JJia Toro, 4ToObl 100aBUTh HOBBIM MCTOYHUK curHaita NJSP,
Beenute [P agpec u Homep mopra NJSP. B ciywae nokanpHOro moAxiatodeHHs (K MCTOYHUKY CUTHANA,
PaCIIOJIOKEHHOMY Ha TOM e YCTpoucTBe), ucnonb3yite [P agpec 127.0.0.1 (oH CTOMT MO yMOJYaHUIO).
3aTeM Ha)XMHUTE KHOIIKY NMOAKJIIYeHHe.

HoBoe coennHeHue AOKHO TOSBUTBCA B CIHCKE COEAUMHEHHN HMXKE. B ciyudae ycnemHoro
noakiroyeHus k cepepy NJISP cratyc coenunenust uamenutcsa Ha [logkiroueno.

g ynaneHus: COeAMHEHNS HAXXMUTE KHOIKY YAAJIUTh B COOTBETCTBYIOILIEH CTpPOKe.

Jlorrep cbipbiX AaHHbIX €D P eepowrens @ pyc

YnpaeneHne  HacTporku MoAgkxmoqeHun MoTokM

Cnucok noaknro4veHun

IP: MNopr: [ T NOogKNHoYeHues J
IP-address Port Status
ocalhost 10000 ModemoyeHo
ocalhost 10001 ¥YemaHoereHue NodCAYeHUs..
occalhost 10002 YemanosaeHue NodkamyeHuR.,
ocalhost 10003 ¥YemaHosseHue NodKADYeHU...
ocalhost 10004 ¥YemaHoeseHuUe NoOJKAYeHUR..

Puc. 14.4 Monynb «Jlorrep ceipblx AaHHBIX». CTaTyC U yIpaBiI€HHUE MOIKITIOUYCHUSIMU.

77



000 «P-cencopce» 141701 MockoBckast 0071acTh,
R ¢ S e n S G rS r. Honronpynusiid, JluxaueBckuii npoesn a. 4 ctp.1, od. 101.
Tenedon: +7 (498) 744-69-95

14.5 Cnucok nomokKos

B naHHBIX KaXXOro MCTOYHHMKA MOXET COAEPKATbCS HECKOJBKO MOTOKOB JaHHbIX. Ha Bkmagke
Streams otoOpaxaeTcsi nHGOpMalLKsi O TMOTOKaX, KOTOPble aKTUBHBI Ha JaHHBIH MOMeHT. OtobOpaxkaercs
CEpUIHBIN HOMED yCTPOMCTBA, UMS TIOTOKA, CETEBOM aJipec, MyTh K (aiiiaM U CTAaTHCTHKA.

Jlorrep cbipbIX AaHHbIX €D Preesonners @ pyc

¥npaeneHwe HacTpoiikn MoaxaoJyeHus MoTokn

MoTokun ycTponcTts

= RS006543:main « R5006543:env
127.0.0.1:10000 127.0.0.1:10000
CratucTvka nepegayum Ha 5D V CTaTUCTHEE Nepegayn Ha 5D ™

TekyllWi KaTanor TewylmiA katanar:
/media/sdcard/raw_logger/RS006543/NO_TIM /media/sdcard/raw_logger/RS006543/NO_TIM
E_002/main E_002/env
OTkpeiTole Gaias: & OTKpbITRE dains: 4
3anucaHo GaliT 66000 3anucaHo BanT: 40

= RS006543:status
127.0.0.1:10000

CratucTvka nepegadd Ha 50 >

Puc. 14.5 Monyinb «Jlorrep cbipbix JaHHBIX». CTaTyC U yIpaBJIeHHE TOTOKAMH JTaHHBIX.
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14.6 Cmpykmypa dupekmopuli
Monynb co31aeT TUPEKTOPHH B COOTBETCTBUU CO CIEAYIOIIEH cTpykTypol (puc. 13.4):

o PaGouas nupexropus

e CepuliiHblii HOMED pUOOpa

o Bpewms navana 3anucu, nu6o NO_TIME XXX
o Ha3Banue notoka

3anucaHHble JaHHbIE Jenarca Ha (aiibl B COOTBETCTBUM CO 3HAYCHHEM, YKa3aHHOM Ha BKJIAIKE
«Hactpoiikm» B mone «KonmuecTBo yacoB pazieneHus ¢aitnay (3a UCKIIOUEHHEM IepBoro daitna y
nocienyomux ¢GanaoB 9ucio MUHYT Oyaet paBHO «00» - cm. puc.13.4).

Wms aiina comepkuT cepuilHbIi HOMep HpuOOpa, BpeMsi Hayaja 3alucd, HOMEp KaHajla WU THI
BCIIOMOTaTEJIbHBIX JaHHBIX. buHapHbIe ¢daiasl UMeroT pacimpenue “.dat”, TekcToBsie - “.txt”, daiiasl co
CTaTyCHBIMH JAHHBIMHU - “.cSV”.

v Im raw_logger
v W TESTTEST
v W 2022-11-25
v m env
B TESTTEST 2022-11-25_14-55-38_chl.dat
. TESTTEST_2022-11-25_14-55-38_ch2.dat
. TESTTEST_2022-11-25_14-55-38_ch3.dat
. TESTTEST_2022-11-25_14-55-38_ch4.dat
. TESTTEST_2022-11-25_14-55-38_drift.csv
. TESTTEST_2022-11-25_15-00-00_ch1.dat
. TESTTEST_2022-11-25_15-00-00_ch2.dat
. TESTTEST_2022-11-25_15-00-00_ch3.dat
. TESTTEST_2022-11-25_15-00-00_ch4.dat
» Bm main
v = 2022-11-30
» = env
» Bm main
» @m NO_TIME_000
» @m NO_TIME_001
» @m NO_TIME_002

Puc. 14.6 Monyns «Jlorrep cbipbix g1aHHBIXY». CTPYKTypa IUPEKTOPHUH.

15. MporpammHbiit moaynb «Tpurrep»

Monyns Tpurrep HeNpepbIBHO aHAIU3UPYET MOTOK BXOAHBIX JAHHBIX HA COOTBETCTBHUE KPUTEPUSIM
cpabatbiBanus. BeneacTBue cpabaThIiBaHUs MOIYIIS 110 KAXKIOMY U3 KPUTEPUEB aKTUBUPYETCs HAOOP 3apaHee
HaCTPOCHHBIX JICHCTBUI:

. BKITFOUCHUE/BBIKITIOUCHHE PEIIe;
. MOCBIIKA OJTHOTO MJIM HECKOJIBKUX SMS-co001IeHNH C 3aJaHHBIM TEKCTOM;
. nepecsiika gAaHHbIX Ha seedlink cepBep w/mnm B mMomynb «Jlorrep chpbIX HaHHBIX». [Ipu

MEPCChIIIKE MOKET OBITH HAaCTPOCH pI'CI'OH — CIBUI Ha4daJia ITIOChbUJIKA A0 CO6]':>ITI/I$I, BBI3BAaBLICTO Cpa6aTBIBaHI/IC.
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16. dunbTpbl NDAS-N. NMpopexmMBaHue no yacrore.

Jnst momyuenus BbixogHbix yactoT ot 2000 BwIO/cek m Hmxe ALl Perumcrtparopa paGortaer co
ckopocThio 4000 BBIOOPOK B cekyHy. [l Berxoano# actoTsl 4000 BeIO/cek ALIIT PeructpaTopa BIMOTHSIET
oTcuéThl co ckopocThio 8000 BEIOOPOK B CEKYH/TY.

Xenaemass yacToTa JAMUCKPETHU3ALUHU JOCTUrAETCS IIyTEM IPUMEHEHHUS CEpUU CIIIaKUBAIOIIUX
(GWIBTPOB C MOCIEAYIOUIMM KacKagHbIM TpopexuBanueM. B tabdaumune 15.1 mokaszanbl K03()(QUIIUEHTHI
NPOPEXKUBAHUSA A KaKIOW U3 ILENEeBBIX 4acTOT JUCKpeTu3anuu. s Kaxaoro u3 kod3(h(uUIUEeHTOB
npopexuBanus (10, 8, 4 u 2) ucnonbdyercs cnenmanbHblili (uiasTp. B Tabamme 15.2 moxazaHbl
XapaKTEPUCTUKU KKI0TO GuiabTpa. B Tadauue 15.3 moka3aHbl pe3yabTUPYIONINE XapaKTEPUCTHUKH IIETTOYEK
GWIbTpaluy U ACIUMAIIHH.

Taoauna 16.1. KoadppunueHTbl KacKaa0B NPOPeKMBAHUSA

Yacrora 1 2 3 4 5 HToroBnbii
BBIOOPOK \ K03 PpuuuenT
Kackaabl NPOPeKUBAHNUS
4000 BBIO/CEK 2 - - - - 2
2000 BBIO/CEK 2 - - - - 2
1000 BEIO/CEK 2 2 - - - 4
500 BBIO/CEK 2 2 2 - - 8
250 BBIO/CEK 2 4 2 - - 16
125 BBIO/CEK 2 8 2 - - 32
100 BBIO/CeK 2 10 2 - - 40
50 BEIO/CEK 2 10 2 2 - 80
10 BBIO/CEK 2 10 10 2 - 400
1 BBIO/CEK 2 10 10 10 2 4000

Tadauuna 16.2. Xapakrepucrukn KUX ¢puabTpos.

ITapamertp \ @uabTp 2 4 8 10
KonuuectBo 256 384 384 384
Kod(purmeHToB

Ocnabnenue B mojoce -173 -172 -172 -171
3aaepxkanus, n1b

Yacrota cpesa (1o 0.455 0.441 0.384 0.355
YpOBHIO, -31b)

HepaBHomepHOCTh B 0.001 0.001 0.001 0.001
MI0JI0CE TIPOITY CKAHHS

ripple, Mab (1B * 107)
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Ta6auna 16.3. Utorossie xapakrepuctuku KUX ¢puabTpos.

Bruixoanas I'panunna I'pannna E:cpTiB:?zil:)-ce OcJ1a0J1eHne B
Jyacrora M0JIOCHI NPO- M0JIOCHI 3a/1ep- p——— noJioce 3ajep-
BBIO/cEeK nyckanus, I'n | skanus, I'n b (1B * 1 0_3’) Jkanus, 1b

8000 3640 3984 1 -173

4000 1820 1992 1 -173

2000 910 996 1 -173

1000 455 498 2 -173

500 227.5 249 3 -173

250 113.75 124.5 3 -173

125 91 99.6 3 -173

100 45.5 49.8 3 -173

50 9.1 9.96 4 -173

10 0.91 4.98 4 -173

1 0.455 0.498 5 -173

17. YcnoBusa akcnayaTauum

TemnepatypHblii pexum 3kciutyarauun Peructparopa or —40 mo +85°C. Bmecre ¢ Tem cuenyer
YUUTBIBATh, YTO YCTaHABIMBAEMbIE JOMOJHUTEILHO BHYTPEHHHE M BHEUIHME MOJYJIM MOTYT UMEThb Ooiiee
Y3KUI TeMIIepaTypHbIN IUana3oH paboynx TeMIIeparTyp.

B uwactHocTH, MicroSD kapTtsl kitacca Industrial Temperature nuMeroT nuanazoH pabouux TeMIeparyp ot
—40 mo +85°C, B TO Bpems kak kapthl kiacca Commercial or —20 mo +85°C. 3G/LTE moaynu umerot
IManazoH padounx Temrneparyp —35 no +75°C, pabounit auanazon SSD HakonuTeneil coctaBiuseT oT +8 10
+70°C u tak naree®.

[IpunumaiiTe BO BHUMaHHWE, UYTO AMANAa30H yCTOWYMBOM paboThl Perucrpartopa ompexpensercs
KOMIIOHEHTOM € Hau0OoJjee y3KUM Juana3oHoM pabouux TeMIeparyp.

B cootBercTBUHU C MCKAYHAPOAHBIM CTAHAAPTOM NbUICBJIAIO3alIUIIICHHOCTH, CTCIICHD 3allIUThI JaHHOT'O
npubdopa IP 66 — [TeuteHennpoHUIIaeMOe C 3aITUTON OT MOIIHBIX BOASHBIX CTpyH (ITbuh HE MOXET TomacTh B
YCTPOWCTBO, MOJHAS 3allUTa OT KOHTaKTa. Boxa, HanpasisieMas Ha 000JI0YKY B BUJIE CTPYH MOJ AaBICHUEM
B 100 xIla ¢ moboro HampaBieHus, HE JOKHA OKa3bIBaTh BPETHOTO BO3JICHCTBHS ).

PerucrpaTtop Henb3st mOrpykaTh B BOAY WM YCTAaHABIMBATH B 3aTAllIMBAEMBIX BOJION MecTax 0e3
JIOTIOJTHUTEIILHOM 3aInuThI!

Jns oOecrieyeHusi ypoOBHSI MbUIEBIArO3alldIEHHOCTH YOEIUTEeCh, UYTO BCE HEHUCIIOJIb3yEMbIE
Pa3bEMBbI 3aKPBITHI 3AIIUTHBIMH KOJITaYKamu!

8 B 1aHHOM pasjiesie IPUBE/IEHBI XapaKTEPHbIE 3HAYEHHUS TaPAMETPOB ISl KJIACCOB yCTpoicTe. [IpuMeHseMble BAMHU YCTPOCTBA
MOTyT UMETh UHBIE TapaMeTphl. Beeraa ceepsiitecs ¢ JOKyMeHTalMel NPOU3BOAUTENSI KOMIIOHEHTA.
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B coorBerctBun co crangaprom NEMA 250-2003, Peructparop coorBerctByetr NEMA TYPE 4
(TIBbUIEBIArOHENPOHHUIIAEMOE UCTIOHEHUE 000PYAOBaHUS JUIsl IPUMEHEHUS KaK BHYTPH MOMELICHHS, TaK U
BHE €T0).

18. NepeHoCKa U xpaHeHue

PerucrpaTtop 10CTaTOYHO MNpPOYEH M TMPAKTUYECKH HE IMOJBEPKEH MOBPEXKICHUSIM B IpoLecce
TPaHCHOPTUPOBKH. VCcHOIb3yHTe YIIAaKOBKY, TOCTABISIEMYIO BMECTE C IPUOOPOM, UIIH JIFOObIE YITAaKOBOYHBIE
MaTepuajbl, YTOObI IPEJOTBPATUTh MOBPEXKICHNUE Pa3beMa Ha KPBILIKE KOPIyca U IapaluHbl Ha KOpITycCe.
TemnepatypHslii pesxuM xpanenus ot —40 no +85°C.

19. NapaHTUAa U 06cnyxknsaHume

[apanTuiitHbiii cpok paboThl u3nenus — 18 mecsieB. B TeueHne MaHHOTO MEepHOAa 3aMeHa UM PEMOHT
nedekTHoro wu3Aenus OyAyT TpOU3BEIAEHBI OecImaTHO 3a cueT wusrotoButens. [logpoOHbie ycioBus
rapaHTUHHOT'O PEMOHTA ONUCaHbI B ['apaHTUITHOM TallOHE Ha U3JIENHE.

ITo ucreueHny rapaHTUHHOTO CPOKA PEMOHT U 00CITy)KMBaHUE MPHUOOPaA OCYIIECTBIAIOTCS 3a ILUIATY.

20. CBepeHuna 06 nsrotosurtene

H3z2omoeumenn:
000 «P-cencope»

141701, Poccusi, MockoBckast o0u., r. lonronpyansii, JlnxaueBckuii mpoe3a oM 4, crpoenue 1, oduc
101; Ten./dakc: +7(498) 744-69-95, e-mail: r-sensors@mail.ru.
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21. TexHUYECKUE XapaKTepUCTUKHU

21.1 dnekmpuyeckue napamempeol

Hanpspkenue nuranus 12..48 B nmocTOAHHOTO TOKA
(7.5 - 60 B nommycTuMBIil 1HUama3oH)

[MoTpebnsiemast MOIITHOCTH

peructparopa
MunumanbHas ’ He 6onee 1.5 Bt
TumnoBoe cpennee 1.6 ..3,0 Bt

MakcumanbHOE oTpedeHne

cuctemsl '’ He 6onee 12.95 Bt

Hanpskenue nuranus no USB!! 45..55B

21.2 MexaHu4yecKkue napamempeol

Tunel pazbeMoB DH-20-C07SX-03-401A - pa3bémM nuTaHus u
MOJIKJIIOUEHUS yCTpolcTB uHTepdeiica RS-485;
LP-24-J/RJ45/213/SX-43-401 - pa3beM IpOBOJTHOTO
noakaroyenus Ethernet tuma RJ-45;

SMA-F — pa3bem NOJKIIOUEeHHS] aHTEHH
GPS/Wi-Fi/3G/LTE — ot 1 1o 3'? wT;

micro-USB — po3erka npoBogHoro noaximoueHust USB n
YTEHUS IaHHbIX;

YU-USB2-JSX — poserka nogkmouenuss USB ycrpoiicTs
u 1udpoBbix cericmonpueMHrukoB CME-ND tuna USB-A;
DH-24-J19SX-03-401A - Bxonb! BcriomorarenbHbix ALTT
U BBIXOJIBI pelie;

DH-20-C12SX-03-401 A— Bxoap! ocHOBHBIX ALIII,
BBIXO/Ibl TECTOBOT'O CUTHAIA JUIsl KAIMOPOBKH U BBIXObI
MUTAHUS aKTUBHBIX CEHCMOMPUEMHHUKOB — 2 HIT.

Bec 2.4 .. 2.7 Xr B 3aBUCUMOCTH OT HaJIM4Usl BHYTPEHHUX
MOJIyJIel M JOTIOIHUTEIBHBIX Pa3bEéMOB

Pa3meps! A X mupuHA X BeIcoTa | 274 X 173 x 100 6e3 yuera rabapuToB pa3beMOB
275 x 190 x 100 ¢ yuyeTom rabapuToB pa3beMOB

 Cpennsis noTpednsieMas MOIIHOCTE TP aBTOHOMHOIA 3amucu 6e3 onuun Wi-Fi u 3G, 6e3 MUTaHus akTHBHBIX
CeiCMONIPUEMHUKOB U ITpu oTKItoYeHHoM Ethernet.

10 MakcuMasbHO 01y CTUMOE MOJIHOE OTPEDIEHUE CHCTEMBI C YUETOM TOTPEBIIEHHS MOAKIIOYEHHON Tepudepun.
1 OcymecTnsieTcs muTanKe TOMALKO MU(pPOBOM MoaCHCTEMBI, BKIrouas ALIIT .

12 [lononHUTENbHBIE Pa3bEMBbI YCTAHABIMBAIOTCS TIPU McTob3oBanuu Wi-Fi u 3G Mozema.
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R.sensars

Tun, maTepuai kopyca AJIOMUHUEBBIN CIIJIaB, BOJOHENPOHUIIAEMBII KOPITYC €
3alIUTOMN OT paguonomMex B ucnonHenuu [P-67 o

I'OCT 14254-96 (IEC 529)

21.3 MNapamempesi yugpoeoli nodcucmemsl

[TnaTdopma

Beaglebone 1GHz ARM® CPU,
512MB RAM, 4GB Flash

OnepairmonHas cucteMa

Debian 10.3

[IporpammuOe obecrieueHne

JononuutensHoe [1O mo TpeboBaHMIO 3aKa3unKa

Ceprep SeedLink
Be6-unTepdeiic st KOHGUTYpUPOBaAHHS

[TamsaTh

[Tonnepxka kapt namsata SDXC no 25616
[Tognepxka BHemHnX USB Hakonurenen

CereBoil unrepdeiic

Ethernet 100 Base-Tx

CuHXpoHU3aLUs 4acoB

Ethernet (NTPv4 RFC 5905,
PTP IEEE 1588v2)
CnytnukoBsiit npueMHuk GPS/GLONASS

TOYHOCTH CHHXPOHH3AIMH ITPH
gannyuu curaia GPS/GLONASS

<10 uS

KonTtpons ycnoBuit paboTsl

JlaT4uk TeMIiepaTyphl U BIAKHOCTH, HAIIPSDKCHUE
IIUTAHUSI OCHOBHOT'O KaHajia, moTpelisieMas MOUTHOCTb

Nyankanusa

5 CBETOAMOA0B Pa3HOIO I[BETA

Hutepdeiicst mist moakItoueHust
natunkoB thura CME-ND

USB 2.0

WHTepdeiic st moaKIroYeHus
JIOTIOJTHUTEIBHBIX YCTPOUCTB

USB 2.0/ Mini PCI-e

Ilepenaya nanHbIX

Seedlink; OTkpsITHII IPOTOKON Ha OcHOBE JSON

Ho;laqa IINTaHUA Ha BHCIIHUEC
yCTpOICTBA

5+ 0.1 B, 500 MA MakcuManbHO AJI KaXXI0T0 MOpTa

(USB, RS-485);
+12 B+ 5%, -12 B+ 10%
200 MA cyMMapHOTO TOKa TIOTPEOICHHS

KonuuecTBo, Tum pene
CUTHAJIM3aluu

1, QJICKTPOMATrHUTHOC C «CYXUMMW» KOHTAKTaMU

Tum KOHTaKTOB PpeiIC CUTrHAJIM3allun

HopmaineHo 3aMKHYTBIE / HOPMAJIBHO Pa30MKHYTHIE

SPDT

MaxkcumanbHOE HAaIIPsS’KCHUEC Ha
KOHTaKTax peJIC CUTHAJIIU3allnn

250 B nepeMeHHOTO Mu
220 B mocTossHHOTO TOKa
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000 «P-cencopce» 141701 MockoBckast 0071acTh,

r. lonronpynueiii, Jluxauesckuii mpoe3n 1. 4 ctp.1, od. 101.

Tenepon: +7 (498) 744-69-95

I'enepatop TECTOBBIX CUTHAJIOB:

dbopMa U aMITUTy1a CUTHAJIA

Calib enable

Calib out

Jlornueckas «1» Hanpsxenuem 3,3 B

Ha BpeMs MOJayy CUTHAJa KaTMOPOBKH

cunyc 1 B nuk-niuk, 1 I'u, 10 I'o;
OoMHOYHBIN umnyssc 1 B; meanap 1 B;

mrymornofo0HbIi curaan 1 B CK3

I'enepatop TECTOBBIX CUTHAJIOB:

BBIXOTHOC COIIPOTHUBJICHUC

100 Om

21.4 MNapamempsl aHano2080ii nodcucmemsbl, ocHoeHol AL

Tun ALIT

Curma-znenbra ¢ 1udhepeHIHaATEHBIM BX0A0M

Yuciio KaHaJIoB

6 HezaBucumbix AL

YacroTel onpoca

1, 10, 50, 100, 125, 250,
500, 1000, 2000, 4000I 't

Paszpemenne AL

32 our

VYposens mryma AILTT

21,6 a¢pdexTuBHBIX paspsna nmpu 100 BeIO/cex

[Tonoca npomyckanus 1uist
1 — 4000 BbIO/CEex

0,91 ot yacrorel HaiikBucra
(0,455 oT 4acTOTHI TUCKPETU3ALIMN)

OcnallieHue B OJI0CE TTOAABICHUS
g 1 — 4000 Be1O/cex

-173 nb

JvHamuyeckuil guana3zoH
CUTHAJI/IIIyM

132 nb mpu 100 BBIO/cEek

Hena nenenust AUII npu nenurene
1:1 u ycunennn 1

B
1,164 -107° —
JeJ1

Bxonnoi nenurein

[lepexntouaemsblii nporpammuo 1:1, 1:6

BxonHoit ycunurenb

[lepexmouaemblii mporpammuo 1, 2,4, 8, 16, 32, 64

MakcumanbHbBINA BXOOHOU CUTHAI

[Ipu nenurene 1:1 u ycuinenun 1

+ 2,5 B nuk-nuk augdhepeHnnanbHoro HanpsHKeHus

Bxonnoi nMmmenanc

180 kOM || 2700 nd
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21.5 MNapamempeoi aHanozo80li nodcucmemsl, ecnomozamesnsvHoiti AL

KonuuecTso kananos AL 4 cuH}a3HBIX WIN
2 nceBnoauddepeHImanbHbIX

MakcuMmanbHBINM BXOJHOU CUTHAI + 18 B s cuH(pa3HOTrO CUTHANA;

+ 36 B s muddhepeHnmansHOro curHana

Paszpsanocts ALIIT 12 our
HacroTa qucKpeTU3anin 0.1, 1.0, 4.0 BBIO/ceK
VYposens myma AIIIT B cundazHoM pexxumMe — He HOpMUPYeETCS;

He 6omee 10 MxB RMS na 100 BBIO/CEK B
mddepeHIraTbHOM peKuMe

Bxonnon nmrenanc 200 kOM || 900 D
ITonmoca npomycKkanus BXOJHOIO Y CUITMTES 880 I'ix
AIIIT

21.6 [JononHumenoHbie 803MOXHOCMU U onyuu™

48 B HoMuHaILHO
[Turanme ot Power over Ethernet (PoE) (xomyeTmMEIi anason ot 36 10 57 B)

PacmnpeHI/Ie qucijia KaHaJIOB OCHOBHOI'O AHH a0 24 He3aBUCHMBIX KaHAJIOB

[onyaynnexcHsiit RS-485 nins conpsixenus ¢
[TpoBoHOI UHTEpDEiic MH)XEHEPHBIMU CUCTEMaMH WM MOIKIIOUEHUS
BHEIIHHUX JaTYUKOB

PexxuMbl CUMTBIBAaHUS TaHHBIX MTP (media transfer protocol);
SMB (server message block)

[ToakaroueHue BBIHOCHOTO OJI0Ka
Bremnssa cunxpoHu3anys cunxponuzau GPS/GLONASS ¢ pnuHo#i
kabeist 1o 600 m

BecnipoBoHOE MOAKITIOUEHHE GSM /3G / LTE mouem

COS,I[aHI/IC BTOPHUYHBIX ITOTOKOB JAHHBIX C

Monayaes bunsTpanun . o
Aye § pall JIPYToil 4acTOTOM TUCKPETU3ALUU

Bbmaqa TapMOHHUYCCKUX CUTHAJIOB
HpOH3BOJII>HOI>i HaCTOThI U CUT'HAJIOB

Moyb TECTUPOBAHUS U KAIMOPOBKHU IPOU3BOJILHON (POPMBI;

ABTOMAaTHU3UPOBAHHOE CHATHUE MEPEIaTOYHON
XapaKTEPUCTUKU CEHCcopa

13 Bee kanans! AL MoryT oJJHOBpeMEHHO paboTaTh 1160 B auddepeHmansHoM, 1160 B HequpdepeHIMaTEHOM PEKUME.
14 PeannsyioTcs MyTeM YCTaHOBKM BHEIIHMX W BHYTPEHHHMX NMepU(EPHIHBIX yCTpOoicTR. Peannsanus HEKOTOPBIX (QYHKIIHMA
BO3MOJKHA TOJIBKO IpH 3aKasze y M3roroBurens.
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JlONOTHUTEIBHBIE DJIEMEHTHI UHAUKALUN U
yIIpaBICHUA

Peanu3anus yctpoiicTB BBOJa (KHOIIKA,
TyMOJIep) ¥ BbIBO/IA (CBETOMO I, TOTHICCKUMA
CUTHAJ) C IPOU3BOJIHHON (HYHKIIMOHATEHOCTHIO

[Monnep:kka TOMOTHUTEIBHON epUQepun

Pazwem Mini PCl-e mist momyiei ¢
nognepxxkoit USB/I2C, B Tom uncne ¢
BO3MOKHOCTBIO YCTaHOBKHM SIM KapThl

JloTIOTHUTETBHBIN TIPOBOIHOM HHTEpdEIiC

RS-485 nonynymnnekc

I[OHOJ'IHI/ITGJ'IBHLIC CCTCBBIC OIIIINU

Wi-Fi, GSM /3G / LTE, Bluetooth / ZigBee

BrICOKOCTaOMITBHBIN OMTOPHBIN TeHEPATOP

TCXO 5 ppb
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NMPUJIOXKEHUE 1. PACITO/IOMEHUE PA3BEMOB U PEXMUMbI UHAUKALIUN

6 8 9 10

DI

13

Puc. 1-1. Pa3pemMbl 1 HHAMKATOPBI
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Tabnuua 1-1. O603HaueHus Ha pucyHke 1-1

No Hasuauenue

1 | Pa3pém nuranus u unrepdeiica RS-485 «POWER» tuna Bunka DH-20-
C075X-03-401

2 | Pa3zpem urenus nanubix LP-24-J/RJ45/213/SX-43-401 «LINK» Tuma
posetka RJ-45

3 | Pasbem anrennn GPS/GLONASS tuna posetka SMA-F!3

4 | Pa3nrem oOMeHa maHHbIMHA micro-USB

5 | Pazpem mis mogkimouenus iudposbix yerpoiicts «USB1» tuna YU-USB2-
JSX-01-001 mimm YU-USB3-JSX-01-001 tuna rae3go USB-A

6 | Ceeromuon axktuBHOCTH nopta «USB 1» opankeBoro nsera

7 | CBeToamoA aKTUBHOCTH 3allMCH HA BHYTpeHHUU HocHuTenb « DISK» 3enenoro
BETa
8 | Ceeroamon craryca cuaxponuzauu «SYNC» KpacHOro/3eJ1eHoro 11BeTa

9 | CBeromuon cratyca nepenaun aaHHbIx 1o ceTu « LINK» 3enenoro npera

10 | CBeroguon craryca nutanusi «POWERY kpacHoro 1iseta

11 | Pazpem «CH 4-6y» 11 mogkIr0O9eHHs aHAJIONOBBIX JAaTYMKOB Ha KaHAJbI 4-6
AIIT tuna rue3zno DH-20-C12SX-03-401

12 | Pazpem «CH 1-3» 1 moakIroYeHHsT aHAJIOTOBBIX JAaTYMKOB HA KaHAJbI 1-3
AIIIT tuna rae3no DH-20-C12SX-03-401

13 | MHOrodyHKIIMOHAIBHBIN pa3beM BXOJ0B BeroMoraTeabHbiX AL u
BbIX010B penie «AUX» tuna raezno DH-24-J19SX-03-401

15 B 3aBUCMMOCTH OT KOMIUIEKTAIIMU pa3beMoB SMA mosxeT 6bITh 0T 1 10 3.
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Tenepon: +7 (498) 744-69-95

Tabnuua 1-2. PexxuMbl paboThl CBETOANOI0B

IBeT

Pesxknm padoThbI

Cseroaunon cratyca
nutanuga «KPOWER»»

He ropur — Het aniekTponuTanus, HapyIIeHUE MUTaHUsI TMOO yCTPOUCTBO
HEUCIIPaBHO

['oput mocTosHHO B MepBbie 2 MUHYTHI C MOMEHTA M0/1a4H HAIIPSHKCHUS —
HOpMaJlbHasi paboTa yCTpOHCTBA, MPOUCXOJUT 3arpy3Ka ONepalluOHHON

CHCTEMBI

I'oput noctosiHHO yepe3 2 MUHYTHI U 0oJiee C MOMEHTA MOAaYU MUTAHUS —
HeyJauHas 3arpy3ka, HapylIeHHe MUTaHus JIN0O0 YCTPOICTBO HEUCTIPABHO

Muranue ¢ yacToToii 1 pa3 B ceKyHly — HOpMasbHasi paboTa yCTpoiicTBa

Ceetoauon craryca

FOpI/IT KpaCHBIﬁ— HET NMOAXOAAIICTO HCTOUYHUKA CUHXPOHU3AIlUH,

CUHXPOHU3AIUU CUHXPOHU3AaIUs HE OCYILECTBIISETCA
«SYNC»
Muraet KpacHBIN/3€JICHBI — IMPOUCXOIUT CHHXPOHU3AIIHS YACOB
Peructparopa
["opurt 3enenbIi — Peructpatop CHHXpOHU30BaH
Ceroouon

AKTUBHOCTH 3aIUCHU
Ha BHYTPEHHUI
Hocutenb « DISK»

He ropur — 3anuce Ha BHyTpEHHUN HOCUTENb HE OCYLIECTBIISETCS

Muraet — OcymiecTBIsSETCs 3aMiCh HA BHYTPEHHU HOCUTENh

Ceetoauon craryca
nepenayu JaHHbIX
o cetu «LINK»

He ropur — Peructparop He nmoakiItOYeH, nepeaya JaHHbIX HE
OCYUIECTBIIETCS

Muraet — PeructpaTop moAKIrOUYeH, MPOUCXOIUT TIepeaada JaHHBIX

Ceroouon
aktuBHoctd USB 1

OpaHxkeBbIi

He ropur — na nopty USB 1 otrcyTcTBYy€ET ycTpoicTBO
I'oput nocrosinHo - Ha nopty USB 1 npucyrcrByer USB ycrpolicTBo

Muraet — Ha nopty USB 1 npucyrctByeTr nndpoBoii ceiicMonpueMHUK
CME-ND
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Tenepon: +7 (498) 744-69-95

NMPUJIOEHUE 2. PA3BEMbI, KABEJIN, AHTEHHbI

y

1| +5V PWR Supply output

( @ \ 2 | RS485B RS485B

@ @ 3 | RS485A RS485A
@ 4 | PGND Supply ground

® @) 5] NIC He wcn.

@ 6| PWR In Main power

\ J 7| PGND Supply ground

DH-20-CO7SX-03-401A Bunka
Puc. 2-1. Haznauenue BeiBO0B pazbeMa POWER.

Tabnuna 2-1. O6o3Hauenus Ha pucyske 2-1

No Hasznauenue

«+5V RS485)» —nnranue 11 natyukoB Ha muHe RS-485, +5 B
+ 0.1 B, 500 MA MakcuMaibHO B CyMME C MTOTPEOICHUEM
JIATYUKOB, MOJIKIIOUYEHHBIX K pazbeMy AUX

«RS485 By - curnansHbli mpoBoa «B» s muHbl RS-485

«RS485 A» - curHaJIbHBIN TTPOBOJT «A» 1151 IUHBI RS-485

«PGND»y - oOmuii nutaHus JaT4MKOB Ha muHax RS-485,
CAN, oOmuii nutanus Peructparopa

KontakT He HCIIOJIB3YCTCA

«PWRIiny» - «+» nuranus Perucrparopa

«PGND» - o6mmii muranust Peructparopa
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1| CH1-/CHO1 | AUX ADC input

2 | CH2-/CH02 | AUX ADC input
3 [ CH1+/CHO3 | AUX ADC input
4 [ CH2+/CHO4 | AUX ADC input
5| N/C
6| NIC
7 | AGND Analog ground
8| AGND Analog ground
9| +5V PWR Supply output
10| N/IC
11| N/IC
12| NIC
13| R1TNC Relay 1 NC
14| N/IC

DH-24-J19SX-03-401 female connector |2} R NO Relay 1NO

DH-24-J19SX-03-401 rHeano 16| R1 COM Relay 1 common
17| NIC
18] N/IC
19 N/IC

Puc. 2-2. Haznauenue BbIBOJIOB pazbema AUX

Tabnuua 2-2. O603HauYeHHs HA pUCYHKE 2-2

Ne | HaszHauenue

I | «CH1-/CHO1 ADC input» - BX0J «-» IEPBOTO
muddepenunansHoro Kanana Beriomorareabnoro AL au6o
BXO0/]1 TepBOT0 HeAnddhepeHnaIbHOro KaHaia
BcrioMorateabHoro AIIT

2 | «CH2-/CH02 ADC input» - BX0Zl «-» BTOPOIO
muddepennnansHOTO Kanana BeromorarensbHoro AL au6o
BXOJI BTOpPOro Henu(pepeHIraIbHOTo KaHaia
BcrioMmorareabHoro AITIT

3 | «CH1+/CHO03 ADC input» - BX0J «+» epBoro
muddepenuranbHOro Kanana BeromorarenasbHoro AL 6o
BXOJI TPEThero HeAu(hepeHnaabHOro Kanana
BcrioMorareabHoro AL

4 | «CH2+/CH04 ADC input» - BX0J «+» BTOpOro
muddepenunansHoro Kanana Beromorareabnoro AL au6o
BXOJ1 YE€TBEPTOro Heu(PPepeHIINaIbHOTO KaHaIa
BciomoratenbHoro AT

5 | He ucnone3yercs
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6 | He nucnone3yercs

7 | «<AGND» - o01uii cUTHaJIbHBINA MPOBOJ] BCIIOMOTaTEILHOTO
AIIIIT

8 | «KAGND» - o0muii CUTHAJIBHBIN ITPOBOJ BCIIOMOTATEIIHHOTO
AIIIT

9 | «+t5V PWR» niutanue g gatuukoB +5 B £ 0.1 B, 500 MA
MaKCHUMAJIbHO (B CYMM€ C TOKOM MUTAHUSI TaTYUKOB HA LIUHE
RS-485)

10 | He ncnone3yercs

11 | He ucnone3yercs

12 | He ucnons3yercs

13 | «R1 NC» - HopMasibHO 3aMKHYTBI KOHTAKT pede 1

14 | He ucnone3yercs

15 | «R1 NO» - HopmanbHO pa30MKHYTBIN KOHTAKT pene |

16 | «R1 COM» - O6muit KOHTaKT pene 1

17 | He ucnons3yercs

18 | He ncnone3yercs

19 | He ncnone3yercs
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1| CH1- (4-) Main ADC input

2| CH1+ (4+) |Main ADC input

3| CH2- (5-) |Main ADC input

4 | CH2+ (5+) |Main ADC input

5| CH3- (6-) | Main ADC input

6| CH3+ (6+) |Main ADC input

7| AGnd Analog ground

8| Cal.Enab Enable calibration

9| Cal.Out Calibration output

10| +12V +12V power output

11 12V -12V power output
DH-20-J12SX-03-401A rHe3go 12| PGnd Power common

Puc. 2-3. Haznauenue BbIBOJOB pazbeMa ocCHOBHOTO AL

Ta6numa 2-3. O603HaueHHS HA PUCYHKE 2-3

Ne | HazHauenue

1 | «CH1- (CH4-)» - BX0OJ «-» IepBOro (4€TBEpTOro) KaHajia
ocHoBHOro AIIII

2 | «CH1+ (CH4+)» - Bx01 «+» nepBoro (4€TBepToro) kaHaia
ocHoBHOro AIIII

3 | «CH2- (CHS5-)» - BXOJ «-» BTOpOro (ISITOro) KaHana
ocHoBHOro AIIII

4 | «CH2+ (CH5+)» - Bx01 «+» BTOpOTrO (IIATOr0) KaHaja
ocHoBHOTO AIIII

5 | «CH3- (CH6-)» - BX0A «-» TpEThero (IIecToro) KkaHana
ocHoBHOTrO AIIII

6 | «CH3+ (CH6%+)» - BX011 «+» TpeThero (11ecToro) KaHajuaa
ocHoBHOro AIIII

7 | «<AGND» - o6umii curaanbsHblil npoBoa ocHoBHOTO ALIIT
coenuneH ¢ auHueil PGND BayTpu Peructparopa)

8 | «Cal.Enaby - Beixon 1ormueckoro curtajia BKJIIOYCHUS
kamOpoBkH (+3,3 B) «1» - BkitodeHo, «0» - BHIKIIFOYEHO
9 | «Cal.out» - Bbxoa TecToBOrO cUrHaNa JJIsl KaTuOPOBKHU

10 | «+12V» - BrIixoa nutaHusg akTUBHBIX JaTdukoB +12 B £ 5%,
He 6osee 200 MA (cymmapHoO ¢ muHueH -12B)

11 | «-12V» - Beixoa nuTaHusi akTUBHBIX JaTYUKOB -12 B + 10%,
He 6osiee 200 MA (cymmapho ¢ inauel +12B)

12 | «PGND» - o01uii MUTaHUs aKTUBHBIX TaTYUKOB (COCTMHEH C
nunued AGND BuyTpu Peructparopa)
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min. 1.5 m

DH-20-JO7PE-03-001A poseTka

Puc. 2-4. KaGenb nutanus ¢ 7-koHTakTHBIM pazbeMoM DH-20-JO7PE-03-001A
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1 “BLIS | Red

2 D- White

3 D+ Green

4 EMD Black

Shell | Shield | Connector Shell

Puc. 2-5. Haznauenue BbiBOJ0B pazbeMa «USB 1»

Pinout of Micro B

1 Vcc Red +5V

3D+ Green Data+
41D N/A USB OTG ID
5 GND Black Ground

Puc. 2-6. Haznauenue BbIBOJI0B pazbeMoB micro-USB
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Puc. 2-7. KaOenpHBIi COEIUHUTEND BUIIKA
LP-24-C/RJ45/015 (B cbope ¢ kabemem)

4

N

-"\-F.‘\E

Puc. 2-8. Crannaptasiii udposoit kaderp USB A/ micro-USB-B
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Puc. 2-9. Bunka Ha ka0elb 1Sl OAKIIIOUEHUS TaTYMKOB THUIIA
DH-20-C12PE-03-001A

Puc. 2-10. Bunka uHa xkabens scnomorarenabpHaas tuna DH-24-C19PE-03-001A
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Puc. 2-11. Aarerna WiFi — pa3zbem, BHEITHUH BU
(6 cmanoapmHulll KOMNIEKM NOCMABKU He 6X00Um)
(6HewnUll 810 AHMEHHbL 8 MONCEM OMAUYAMbCS OM NPEeOCmAasieHHO20)

Puc. 2-12. Autenna GPS — pa3zbem, BHEIIHUN BUJ]
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Puc. 2-13 Ilepexoonux SMA-M / SMA-M

(6 cmanoapmHblil KOMNIEKM NOCMABKU He 6X00Um,)

Puc. 2-14 Ilepexoonux SMA-M / RP SMA-M

(6 cmanOoapmuulil KOMIIEKmM NOCMABKU He 8X00Um,)

Puc. 2-15. Pa3zpem nmuranus rue3no Ha kadens DH-20-JO7PE-03-001A

(6 cmanoapmmublil KOMNIEKM NOCMABKU He 8X00Um,)
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