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HabepexHble YenHbl (8552)20-53-41

HwxHuin Hosropog (831)429-08-12
HoBoky3HeLk (3843)20-46-81
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Yeha (347)229-48-12
YensabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
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ADS-4072 Ocyunnozpagh-mynmumemp-peaucmpamop pyyHou

Ocuwmnnorpad: nonoca 70 My, 2 kaHana, Makc. anckpetnsaums 1
IBbIb/cek (akBMB. 50 BbIO/CEK), Makc. AnuHa 3anucyn 240 K Touex,
Bep. pasp. 8 buT, pa3s. no Bept. 5 MB - 50 B/gen., no rop. 4 Hc - 10
c/gen., 31 aBTOM3MEPEHUE, KYPCOPHbIE N3MEPEHNS, 3anyCK: (DPOHT,
umnynec, noruka, napann.wuHel (UART, LIN, CAN,.SPI, 12C, MIL-
STD-1553B, ARINC429), matem. n BrNo. MynstumeTp: namepexue
HanpsikeHus  (AC,DC,AC+DC), Toka (AC,DC), conpoTtusneHus,
€MKOCTW, MPO3BOHKA LEenu, NpoBepka [AWOLOB; CTaTUCTUKA
(Makc.,MuH., cpegHee), OTHocuT.M3mepeHusi. Camonmcel B
pexuMax MynbTUMeTpa, ocuunnorpada (usmepeHue, rpacuk). USB
Device, USB Host, ueTHoit ceHcopHbin 5,6" XKW (640x480),
akkymynstopHoe nutanue (7,4 B/6000 mAu). Pasmepbl 254 x 160 x
60 mm, Bec 1,4 kr.

@Homep B ['ocpeectpe CU: 59632-15
lapaHTUAHBIA Cpok: 14 mecsLeB

e 3 npubopa B ogHOM: ocumnnorpad, LudpoBoit MynbTUMETP, perncTpaTop
o CeHcopHbli gucnnei (Touch-screen) aucnnen
o Cucrema ObICTPOII NPOKPYTKN 1 NEPELBUKEHNS

o BCTpOEHHbI MHXEHEPHbI KanbKynsaTop
o BcTpoeHHble yachl

o BcTpoeHHas cucTema nepecyeTa aNeKTPUYECKUX napameTpoB
e 31 BMA aBTOMATUYECKUX M3MEPEHMI
e 3anyck no curHanam nocnegosatenbHbIX LWWH
e [locTpoeHue TpeHOOoB B TPEX PeXMMax
e WHTepdenchl 4ns NOAKNYEHUS K NEPCOHABHOMY KOMMbIOTEPY

o CoxpaHeHue pesynbTaToB M3MepeHun Ha BHeLHu USB HakonuTenb (4ononHuTesbHas onuus)
e [lbine n Bnarosawura no IP51

e OPrOHOMUYHbI AM3alH

o [lepesapsxaemas Li-lon 6atapes
e Pycckosibl4YHbIN UHTEPDENC MEHIO

KonnuecTso kaHanos
lMonoca nponyckaHus

Pexum perucTpaumm

Pexum ocumnnorpadca

2

70 Ml'y
BbIGOpKa, ycpeaHeHue (2..256), NKoBbIA AeTEKTOP, ornbatoLas

(2

256, AM)



WnTepnonsTop Sin (x)/x
Komnexcaums npobHukos Meanap, 1 ky
MakcumansHoe BXOAHOE HanpsKeHne 5008

CBsi3b Mo BXofy
BxopaHon umnepaHc

OTKPbITbIN, 3aKPbITbIN, 3eMIs
1 MOmM £1% || 15 n® £3 n®

Bxon
YyeT ocnabneHus 1X. 10X, 100X
NpoBHMKOB
Makc. uactora 1 'BbIB/cek (oauH kaHan), 500 MBbIb/cek (kaxabii KaHar)
ANCKpeTM3aLmmn
Makc. rnybuHa 3anuncn 240 K (ognH kaHan), 120 K (kaxablit kaHan)
MapameTpbl KoadhdpuumeHT
FOpFI)/ISOHTgﬂbHOVI pasg()ecrt;ﬂ:‘/l 4 He- 10 clpen ¢ warom 1-2-4
cucTembl [vnanasoH +6 nenexHun
MorpeLHOCTb BpeMeHu
BbIGOPKM W BpEMEHM 120 ppm
3a0epXKKM
BeprukansHoe 5 mB/nen - 50 B/gen ¢ warom 1-2-5
OTKIMOHEHe
ALM 8 but
[nana3soH 14 peneHus
lMonoca nponyckaHus
E:;?fmﬂg;it: oi A1 aHAnoroBoro 100 My
cuCTEMBI chrHana
OrpaHuyeHwe nonocs! 20 My
nponyckaHms
Bpems HapacTaHus <5 HC
rlorpewHoctb koa. 5 MB/gen - 50 B/gen: <+2%
ycuneHus
KypcopHble PyuHble, criexeHue, aBTo
Period, Frequency, Rise time, Fall time, P Duty cycle, N Duty cycle,
Delay (CH1 — Math, CH2 — Math, CH1 — CH2, CH2 — CH1), P
ABTOMATHYECKHE Pulse width, N Pulse width, P Overshoot, N Overshoot, Phase (CH1
Vamepenis — Mgth, CH_2 — Math, CH1 — CH2, CH2 — CH1), Peak-Peak,
Amplitude, High, Low, Max ,Min, Average, Cycle average, RMS, RMS
cycle
MaTemarunyeckue - | BN
onepauum
BMNo 4 okHa: Rectangle, Blackman, Hanning, Hamming
VcTouHMK 3anycka kaHan 1, kaHan 2, BHELUHWA

Pexum sanycka
Twn 3anycka

aBTO, 0BbIYHbIN, OAHOKPATHbIN
OpOHT, UMNYLC, NOMKa, NO NOCNeL0BaTENbHON LWNHE

BrioknpoBka ypoBHs
poBKa yp 200 He ~ 10 ¢
3anycka
3anyck no hpoHTy HapacTarLLMiA, cnaaatoLLuil, HapacTarOLLMA 1 CNaatoLLniA
3anyck no (>, <, =) nonoxuTenbHas NONSPHOCTb UMNYIbCa

Cuctema 3anycka anuTenbHOCTW UMMynbCca (>, <, =) oTpuuatenbHada NnoNAPHOCTb MNynbca

3anyck no Norm4eckon AND. OR, NAND, NOR
onepauuu

3anyck no
nocnenoBaTesibHoN
LnHe

UART/RS-232, LIN, CAN, SPI, I)C, MIL-STD-1553B, ARINC429

Pexum cBsiaun DC, AC, ®BY, ®HY, wymonogasnexue



Pexum MynbTUMETPa

PaspsgHocTb 6000 otcyeToB
MapameTp Aunana3oH BazoBas norpewHocTb
[MOCTOs\HHOE HanpshkeHue 1wmB...1000 B +0,5%
[NepeMeHHOoe HanpshxeHne 1wmB...750 B (10 y...20 kl'y) £1,0%
[MocTosiHHOe + nepeMeHHoe HanpsxeHue 1 MB...750 B £1,0%
[MOCTOSHHbIN TOK B 3aBMCMMOCTM OT NOAKMKYAEMOro Moayns (OnuUmsi) U TOKOBbIX KneLlen
lNepeMeHHbiI TOK B 3aBMCHMOCTM OT NOAKMKOYAEMOro Moayns (OnLUmsi) Unn TOKOBbIX KneLen
0 Om...10 MOm +1,0%
ConpoTusreHue 10 MOwm...20 MOm 13,0%
20 MOwm...50 MOm 15,0%
EMKOCTb 100 n®...5 mk® 1£10,0%
5 Mk®...50 mkd 15,0%
Tect gnopoB <35B
[Mpo3BOHKa <50 Om
Pexum nsmepeHus MaKCYManbHOe, MUHUMAnbHOE, CPEAHEE, OTHOCUTENbHbIE 3MEepPEHMSs
Peructparop
Pexum peructpatopa  MynbTUMETp, ocuyunnorpady, 3anucb hopmbl curHana ocuunorpada
Pexum 3anucu [0 3aMOfHEHUs, 3aLMKNnBaHe
MmynbTumeTp: 10 c/gen ... 20 muH/gen
BpemeHHas wkana ocyunnorpad: 10 c/aen ... 20 muH/gen

3anucb Gopmbl: 10 mc/gen ... 2 muH/gen
Pexum BoCNpou3BeaeHns eCTb
CoxpaHeHue 2 SYEKN Ha pexum

OOwue xapaKkTepUcTUKU

[ucnnen

Tun gucnnes LieeTHoit aucnnen 5,67, TFT

PaspeLueHue 640 (no ropusoHTanm) x 480 (N0 BepTUKanM) ToOYeK
WHTepdeic

[ns ceszm ¢ MK USB-device, miniUSB-host

MutaHue

HanpsixeHune 100-240 B, 50/60 'y

batapes 6000 MA4/7.4B

Bpems HenpepbiBHOM paboThl/3apsaku (TunmyHoe) Okono 5 /4 yacos
Macco-rabapuTtHble napameTpsbl

[abapuTHbIE pasmepsbl 254 mm x 60 mm x 160 mm (O*B*T)
Bec (6e3 6atapem v akceccyapos) 1,38 kr

CmaHOapmHas KoMniekmayus

e Ocuywunnorpad umdposon ———

o [poGHuKK ocLmnnorpadnyeckme (2 wr) , N P,

o W3ameputenbHble Lymbl AN MynbTUMETPa ! ‘
(1 komnnexT)

o Bunku ons noaxnioyeHns k kannbparopy

ocuunnorpada
o CeTeBoi aganTep CO WHYPOM NUTaHNA
o bartapes

° PyKOBOJJ,CTBO no akcnyatayumn
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Ocuwmnnorpad u,mcppoéoﬁ PYYHOIA -
PEXNM

Ocumnnorpad L1ppoBoi py4Hoit -
Nonb30BaTENbCKOE MEHHO

LI
A) ) b

— P m— ey
LD LU L LU

.

— e E
W o oo b R

T T T
Ocumnnorpad LrppoBoi py4Hoit -
cMCTeMa pacyéTta dneKTpUYeCcKmx
BENNYMH

Ocuwmnnorpad u,mcppsom PYYHOIA -
auennen

Ocumnnorpad LrdpoBoi py4Hoit -
NHXXEHEPHbIN KanbKynsaTop

Cmambu o npodyKuuu 4Yumatime Ha HaweMm calime

MHorocyHKUMOHanNbHbIE pyYHble ocumnnorpadbl — MynbTUMETPbI C CEHCOPHbLIM 3KPaHOM Cepun
ADS-4000

OCHOBHOW TeHAEHUMeN pasBuUTUS U3MEPUTENBHOM TEXHWKM SBRSIETCS MPOM3BOACTBO MPUBOPOB CoYeTaOWMX B
OOHOM Koprnyce Cpa3y HeCKONMbKO pasfnyHbIX M3MepuTenbHbIX (yHKuMA. OcobeHHo Bonbluoe passuTe 3TO
HanpaBneHne nonyuuno B nocnegHee Bpemsi. Cpasy HECKONbKO M3BECTHbIX MPOU3BOAWTENEN BbiNYCTUAM HOBbIE
KOMBUHMPOBaHHbIe Npubopbl. Cpean NOpPTaTUBHBIX KOMOMHMPOBAHHBIX NPMOOPOB B PYYHOM WUCMOMHEHUM OCOBEHHO
LUIMPOKOE MPUMEHEHME HaLLNW ocuunnorpagbl-MynbTUMETPLI UK ckonmeTpsl. BecHon 2014 roga B MogenbHOM
pSAY NOPTaTMBHBIX OCLMNMIOrpacpoB-MynbTUMETPOB MPOU3OLLNN CYLLECTBEHHbIE U3MEHEHNS. Bbinu NpeacTaBneHbl
Cpa3y [ecATb HOBbIX MOAENEN pyuqHbIX KOMOWHWMPOBaHHbIX ocuunnorpagos cepun ADS-4000.[aHHas cTaTbs
nocasiLieHa NpeACTaBNeHNo 9TON MHHOBALMOHHON CepuM KOMBUHUPOBAHHBIX NPUBOPOB .

AHanus undpoBbIX nocnegoBaTenbHbIX WWH ¢ ocuunnorpacgom cepum ADS-4000

B paHHoM cTtatbe noapobHO onMcaHbl TUMUYHbIE U3MEPUTENbHbIE 33A4ayu C WUCMOMb30BAHWEM HOBbLIX PYYHbIX
UndpoBbIX ocumunnorpadoB ¢ CEHCOpHbIM akpaHoM  cepun ADS-4000.0cHOBHbIE BO3MOXHOCTW 3TWX npubopos
Bbinn  paccMoTpeHbl B cTaTbe  «MHOrOYHKUMOHAMBHbIE PYYHble  OCLMNorpadbl-MynbTUMETPbI  CEHCOPHBIM
akpaHom  cepun ADS-4000», koTopasi nybnukoBanacb B XypHane «KOHTPOrbHO-M3MepUTENbHbIE MPUBOPbI W
cuctembl» Ne3, 2014.

o [Ina atoro npubopa nocre ero perncTpawmumn ¢ ykasaHmem CEpUMHOro HoMepa AOCTYMHO Ans
3arpy3ku/npoyteHns: ADS-4xxx pyKOBOACTBO MO 3KcnnyaTauum
Penakuus: 140603 [ata namerenus: 23.06.2014

Mpu U3MeHeHUn ropusoHTaNbLHON Pa3BepPTKMU Ha UMdpoBOM ocumunnorpade Ha pasHbIX
FOpPU30OHTaNbHbIX pa3BepTKax HabnAaeTCcsA HENOHATHOE U3MeHeHWe (hOPMbI OZHOTO U TOTO Xe
CurHana, B Yem npodnema?

Ha camom aene HUKakoi Npobnemb! HeT.

MPOCTO HYXHO Y4nTbIBATb, YTO Bbl paboTaeTe Ha LMGPOBOM ocLunnorpade, KOTOPbI OLNUGPOBLIBAET CUTHAM C



pa3J'II/I‘~IHOI7I 4acToTOM AuncKkpeTnsaumn B 3aBUCMMOCTHU OT Bbl6paHHOI7I FOpI/I30HTaJ'IbHOI7I pa3BepTku, a 3aTem
COeMHSIET NABHOW NUHUEN (VIHTepI'IOJ'IMpyeT) OuMd)pOBaHHble TOYKHK, BOCCTaHaBMBadA pealibHyto (bopMy CcurHana.

[ins npumepa nNpeanonoxuMm, YTo Bbl M3MepsieTe CeTeBoe HanpshkeHue vactoTon 50 'y Ha passepTke 10 mc/gen ¢
vactoTon auckpeTtusaumum 20 kI (kSa/s).

OpauH nepuwog curHana (20 mc), oumdpoBaHHbIi B aToM pexume, 20E-03(cek) * 20E03(1/cek) = 400 Touek. 3Toro
BNOJIHE JOCTATOYHO, YTOBbI KOPPEKTHO BOCCTAHOBUTL M MHTEPMONMPOBATL CUHycomay Yactoton 50 My (T.e.
nepuogom 20 mc).

HopmansHoe omobpaxeHue npu passepmke 10 mc/den: UckaxeHue chopmbl moe0 xe cueHana Ha passepmke 10 ¢/den:
. Fon.d T L 1
as:ﬁu o STOP [— - 1 | lZBkS.a/s o3 380 STOP [§ = 7 .
H H H T T w T T T T H

MRFER  SEEmL) M 18.8ms CHL £-4@, 8ml) IS SEEmU M 18.8z  CHL £-48.8ml)
T W= 1 P+TEE, BB

Ha BTOpOM 3KpaHe pa3eepTka ycTaHoBMeHa B nonoxexue 10 c/gen, a yacToTa AMCKPETU3aLmMK Ha Takon pasBepTke
nonyuunacs 20 Bbibopok B cekyHay (20 Sa/s). T.e. Ha oguH nepuog curHana 20 mc npuwrocs: 20E-03(cek) *
20(1/cek)=0,4 TO4KM. T.e. BOCCTAHOBUTb (MHTEPMONMPOBATL MO TOYKAM) CUHYCOMAY, UMES| MEHbLLE OHOMN TOYKM Ha
nepuog HEBO3MOXHO, NOITOMY Bbl MOSTYYKUIN MeLIaHuHy (T.H. "aliasing” unu noxHele 4acToTbl), 06pa3oBaHHyo
BreHnaMU n3Mepsemoit YacToTbl U YaCTOTbI AUCKPETU3aLMN.

UT0oBbl KOPPEKTHO YCTaHaBNMBATL PEXMM cbopa AaHHbIX LMgpoBOro ocuunnorpada creayet NpuaepxmeaThes
NPOCTOro NpaBwuna: YactoTa ANCKpeT13aLmm JomkHa ObiTb NO KpanHen Mepe B 5-10 pas3 BbiLe YaCcTOTbI CUMrHana,
TOrAa y Bac He BydeT napafoKcoB, KOTOpble HabaaKTCA Ha BTOPOM 3KpaHe.

Bce 3710 kacaetcs ntoboro UpoBoro ocumnnorpada, 1 HuKak He CBA3aHO HU C ro TUMOM, Hi C NPOBHMKamMm.

3aueM HyxeH ocuunnorpad co BCTPOEHHbIM MyNbTUMETPOM?

lMopTaTuBHbIN LIMHPOBOM MYNbTUMETP, 3TO, HABEPHOE, CaMblil PACNPOCTPAHEHHbIN 3MEPUTENbHBIN NPUBOP, KOTOPbIN,
noxarnym, ecTb B Kaxaon M3MepuTensHoi nabopatopun, y Kaxmgoro MHXeHepa 1 TEXHUKa.

Aoes coBMeCTUTb MyNbTUMETP 1 OCLMNNorpad BbIFMAANT O4eHb TOMMYHON 1 BocTpebosaHHOW. B xoae paspaboTku, oTnagkm v
0BCnyXuBaHNS 3NEKTPOHHBLIX CUCTEM HA OHOW M TOM Xe NrnaTe BO3HUKAET HEOOXOAMMOCTb KaK M3MEPEHUI HaNPSHKEHNA,
TOKOB, CONPOTUBNEHUS (MyNbTUMETP), Tak 1 HabrogeHUs (OopMbl CUrHaroB ¥ ee AuHaMuku (ocuunnorpad).

HyxeH nu ocuunnorpad co BCTPOEHHbIM MynbTUMETPOM? Beap LnchpoBoit ocuunnorpady cam cnocobeH BbINOMHATL



HEKOTOpbIE beHKLMM MynbTUMETPA, a UMEHHO — U3MEPATL NOCTOAHHOE U NEPEMEHHOE HanpAXeHne, USMepATb 4acToTy
curHana. Ecnm k ocumnnorpaq)y NOAKMNIOYNTb TOKOBbIE I'IpO6HVIKVI, 9TO PacCLINPUT ero BO3MOXHOCTU n3MepeHnemM NoCToAHHOIo
M NepemMeHHOro Toka...

HayHem ¢ Toro, YT0 aHanoro-Ludposoe npeobpasosaHue y ocuunnorpada — CKOPOCTHOE U, Kak npasuno, 8-paspsaHoe. T.e.
TOYHOCTb OAMHOYHOTO M3MepeHUs He NpeBbICcUT 0,4%. Y COBPEMEHHBIX NPELM3NOHHbIX MyNbTUMETPOB UCMOMb3YOTCS
MeaneHHsle ALIM, Ho umetowme 60MbLUYI0 paspsgHOCTL, YTO 06eCneYMBaET TOYHOCTb 3a4acTyio Ha NOPsAoK nyywe. Tak
ANS NpeuusnoHHoro Lmgposoro mynbtuMetpa AM-1189 ToYHOCTL U3MEPEHUI MOCTOSHHOTO HaNPsKEHUs COCTaBNsAeT
0,02%, 4to B 20 pa3 nyywe. C apyron CTOPOHbI NOTPEGHOCTL B BbICOKOI TOYHOCTW M3MEPEHUIA BO3HUKAET Janeko He Bceraa,
MO3TOMY BO3MOXHOCTU M3MEPEHUS HAaNpshkeHus ¢ nomoLbio ALIM umdposoro ocumnnorpada HebecnonesHa ans
KOMOMHUPOBaHHbIX NPUBOPOB.

Ocumnnorpach He MOXeT U3MEPUTbL COMPOTUBIEHNE, KaK 3TO AenaeT MynbTUMeTp. Beab Ans aToro HeobxoanMo B
N3MEePUTENbHYIHO LieMb NofgaBaTh TECTOBbINA TOK, KOTOPbII He MOTYT BbipabaTbiBaTb BXOAHbIE kackafbl ocuunnorpada (4a oHu U
He paccyuTaHbl Ha NoAaYy CUrHana OT BHELLHErO UCTOYHMKA TOKa).

Mo aT0M e npuunHe ocuunnorpad (B OTIMYME OT MyNbTUMETPA) HE MOXET OCYLLECTBASTL MPO3BOHKY LIENM, M3MEPSTL
EMKOCTb, MHLYKTUBHOCTb W TECTUPOBATH AMOAbI U TPAH3NUCTOPbI (0BbIYHbINA (YHKLMOHAN AN MyNbTUMETPA).

BaxHbIM MOMEHTOM SBASIETCA TO, YTO 0ObIYHO M3MEPUTESBHBIE Pa3beMbl MyNbTUMETPA ranbBaHUYECKN pasBs3aHbl OT
nuTaroLen cetu (xots Bbl B cuny batapenHoro nutaHus). Cpeau ocumniorpadoB Takoil BOSMOXHOCTbO 0651a4al0T TOMbBKO
Joporve npubopb! € ranbBaHUYECKON pa3Bsa3koil BXOAOB MW BaTapeiHbIM NUTaHWEM.

Bce 370 nokasbiBaeT, YTo ocuyunnorpad He NOTHOCTLH MOXET 3aMeHUTb MyNbTUMETP, 1 KOMBUHUPOBaHHbIE NPUBOPHI,
COBMeLLaLLe B OAHOM Kopryce ocuunnorpad 1 MynbTUMETP, BOCTPEBOBaHbI NOTpeGUTENSMM.

Haubornee ygayHo CMOTPUTCS BCTpanBaH1e MyrbTUMETPa B NOPTaTUBHbIE OCLMANOrpadbl. AT0 06bACHSETCA NOTPEOHOCTLIO
nonb3oBaTens Takoro Npubopa CIKOHOMUTL MECTO W CHU3UTL BEC CYMKU, KOTOPYIO HYXXHO OpaThb Ha Bble3f, a TaKkkKe Hanuymem
B Takux npubopax 6aTapeitHoro NUTaHNs 1 NOAX0AALLMM hOPM-(aKToOpOoM.

Komnnexkmauyusi npubopa moxem bbimb usmeHeHa npoudgodumernem 6e3 npedynpexdeHus. Bee 3as8reHHble (hyHKUUOHabHbIE
803MOXHOCMU 0cmatomcs 6€3 U3MEHEHUU.

Mo Bonpocam npoAax u noaaepxku odbpallanTech:

ApxaHrenbck (8182)63-90-72
AcTaHa +7(7172)727-132
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BnaameocTok (423)249-28-31
Bonrorpap (844)278-03-48
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EkatepuHbypr (343)384-55-89
/BaHoBO (4932)77-34-06
Wxesck (3412)26-03-58
KasaHb (843)206-01-48

KanuHuhrpap (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kvpos (8332)68-02-04
KpacHopgap (861)203-40-90
KpacHosipck (391)204-63-61
Kypek (4712)77-13-04

Tivnevk (4742)52-20-81
Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41

HwxHuin Hosropog (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hosocubupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04

MeH3a (8412)22-31-16

Mepmb (342)205-81-47
Poctos-Ha-[loHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
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cauT: http://akkm.nt-rt.ru || an. noyra: amt@nt-rt.ru

CwmoneHck (4812)29-41-54
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Tomck (3822)98-41-53
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