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AHanunsartop pagnoobmeHa

PagnoOKOHTpO/b

KOHTPO/Nb MCMNOMb30BaHUA PaAAMOYaCTOTHOIO
CreKTpa, NpoBepKa cobniogeHUa YacTOTHbIX
Ha3HaUYeHUW  SKCMyaTaHTaMM paguvo-
nepepatoLlero o6opynoBaHuA.

3awmTa nHpopmMmauum

OnepaTMBHOE O6HapyXXeHMe U NoKanmsauums
paguoobMeHa MO CUCTEMHbIM MNpPU3HaKaM,
onpeneneHne OeMacKUPYOLWMX MNPU3HAKOB
pagno3aKnagoYHbIX YCTPOMUCTB.

CneuuanbHble 3agayvuum

BoiaBrneHne  GYHKLUMOHMPYIOLWNUX  CeTew
Ha3eMHOMN pagMoCcBaA3M, onpedeneHne ux
MPUHAONEXHOCTN, PEXMMOB paboTbl WU
MHTEHCUBHOCTU UCMOMb30BaHUA.
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465201MI4 | 100 %

Kanan: FDD 6275 [5000.00 K[
Mogaynaumna: QAM

CkopocTb: 4200 kbop,

Twun poctyna: OFDMA

BS[13]: MTS (Russia) 250-01 TAC=17771 ECI=561685:4629
# UMTS: 10714 (FDD), 10762 (FDD), 10738 (FDD), 10713 (FDD)

# LTE: Inter: 38100, 3200, 1802
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NpenmMyulecTBa

» Bbicoyvaiiluas npon3BoAnTEeNbHOCTb U OOHapYXUTeNbHas CNOCOOHOCTb
OPA - 3TO BbICOKOCKOPOCTHOW NaHOpaMHblA NPUEMHUK C NPOU3BOAWUTENBHOCTLIO Bonee
30 TyBcek.

= MawwuHHOe pacno3HaBaHue pagnoobmeHa
OPA aBTOMaTM4eckn pacnosHaeT curHanbl Gonee 50 pasfMyHbIX CUCTEM U NPOTOKONOB
NOABMXHON pagnocBsa3mn, 6ecnpoBOAHbIX UHTEP(ENCOB U TenepaanoBeLlaHns Ha (PrU3nYeckoM
ypoBHe (PHY) n gekoampyeT curHanbl 4o ypoBHS cucteMHon nHgopmaumm (MAC).

= [pUHUMNMANbLHO HOBbLIW YPOBEHb AOCTOBEPHOCTU U UH(DOPMATUBHOCTH
OPA- 370 npuHUMNWANbHO HOBLIV YPOBEHb  [OCTOBEPHOCTM WM MH(GOPMATUBHOCTW pajawuo-
MOHUTOPUHIa, NO CpPaBHEHMIO C npubopamMn CNeKTpanbHOr0 aHanu3a U BEKTOPHbIMY
aHanmusartopamm, 6e3 JononHUTENbHbIX 3aTpaT Ha NepenoaroToBKy onepaTopa.

= CneumanbHble UHCTPYMEHTbI AN BbISIBNIEHUA PaAno3aKknafoyHbIX YCTPOUCTB
OPA no3BonsieT onepaTUBHO BbISIBNATb CUTHambI PagMo3aknagodHbIX YCTPOUCTB C MOMOLLbIO
WHCTPYMEHTOB, KOTOpble CreuunancHo pa3paboTaHbl Ans NPOBEAEHWUS MePOnpUATUR Mo
TEXHNYECKOM 3aLL1Te MHGhopMaLmm.

= OTeyecTBEHHOE NpUKNagHOE NporpammHoe obecneyeHune
CBMAETENBLCTBO O rOCYAapCTBEHHOM perucTpauuu ynpasnstwowen nporpammbl OBPUKA
Ne 2020612704. lMporpamma BknoYeHa B EOMHBIN peecTp pOCCUMUCKUX Nporpamm Ans
9NEeKTPOHHbIX BbIMMCIIUTENBHBIX MaLLH M 6a3 faHHbIX (3anuce B peecTpe Ne11434 01 20.09.2021).
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Bo3MOYXHOCTU

» CKOPOCTHOMN OGHapyXuTesb

PagvonpremHbin Tpakt OPA obecneynBaeT BbICOYANLUMIA YPOBEHb MPOM3BOANTENBHOCTY N OBHAPYXUTENBHOM
CnocobHOCTM, MO3BONSAS OAMHAKOBO 3(PEKTUBHO BbINOMHATL MAHOPaMHbIA aHanW3 crekTpa Ha ckopocTu bonee
30 Tw/cekown pacno3HaBaHve 0GHapYXeHHbIX PaanMoCHUTHasOB.

» BCTPOEHHbIN aHTEHHbIK KOMMYyTaTOp

AHTeHHbIe BX0oAbl

HY 100kIy...26 MI'y
BY 26Mry..8MMy
CBY 8..12ITy

BY1 26Mry...8My
BY2 (c nuTaHuem 1 ynpaeneHuem) 26Mrl'y...81My

Bbixog MY (26 M'y...8Mw)
LleHTpanbHas YacToTa 70 vnm 92Mry
Mornoca 10 wrm 50 MIy,

KonnyectBo M 4acTOTHble AManasoHbl aHTEHHbIX BXOA0B OPA onTUMM3MpOBaHbl ANS LWMPOKOMONOCHOMO
paavoMOHUTOPUHTa. PagnonpuemHbii TpakT OPA nepekntoyaeT aHTEHHbI B pa3HbIX NOAANaNa30Hax aBTOMaTUYECKM.

[1Ba KOMMYTUPYEMbIX aHTEHHbBIX BXOZa NO3BONSIOT ONEPATOpy OpraHn3oBaTh B AnanadoHe 26 My - 8 My paboty
B BYX MPOCTPAHCTBEHHO pa3HEeCEHHbIX 30HaX C aBTOMATUYECKUM CPaBHEHEM YPOBHE CUTHAmMOB.

B OPA npeaycMOTpeH BbIAENEHHbI aHTEHHbIA BXOA C Nodaveit komaHg ynpaeneHus u nutaumus 12B - no
koakcuanbHoMy kabesio Ans yaaneHHon paboTbl ¢ MarucTpanbHbiMu yeunutensmum CBY npeobpasosatensmu.

» CeTeBOM K/IUEHT

OPA moxeT noakntoyatbes k nokansHoit cet LAN 1GB 1 ynpaBnsTbes ¢ yganeHHoro paboyero Mecta onepatopa
C COXpaHeHneM Bcex PyHKLIMOHarbHbIX BO3MOXHOCTE M NOSIb30BaTENLCKOro MHTEpdeica.
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Pacno3sHaBaHue paguoobMeHa

MalunHHoe pacrno3HaBaHne pagvMoobMeHa - 3TO TEXHOMOMUS 3BPUCTUYECKOTO aHamnm3a CUrHarbHO-KOLOBbIX
KOHCTPYKLWIA 1 AekoamnpoBaHms BUTOBOMO NOTOKA Ha3eMHbIX cucteM paguocesan YKB v CBY amanasoHos.
Bo3MOXHOCTbL OnepaT1BHOIO NOMyYeHNs LOCTOBEPHOW MHKOPMALMK O CTaHAApTE CBA3M U CUCTEMHON MH(OpMaLIK,
BKINKOYas MOEeHTU(MKATOPbI CETEN U CeTeBble aapeca YCTPOACTB, No3sonsioT APA pewwaTb MHOMe NpuKnagHble
3aja4u PagNoOMOHUTOPMHIA Ha NPUHLMNWMANBHO APYroM TEXHUYECKOM YPOBHE.

[Ins 3agay KOHTPONs MCMOSb30BaHUS PaaMoYvacTOTHOMO CriekTpa pacrno3HaBaHue paaroobMeHa no3BonseT
[OCTOBEPHO ONPEAenuTb KnacC W3MyyYeHus, a Takke KOHTPONMpoBaTb COOMIOAEHME YaCTOTHBIX Ha3HaYEHW
JKCNnyaTaHTaMu paguonepeaaroLLero 060pyaoBaHus.

[ins 3afay BbISBEHUS PagMo3aKnafoYHbIX YCTPOUCTB pacrno3HaBaHWe, KOTOPOe BbINOSIHAETCS HEe3aBUCUMO OT
4acToTbl, B TOM Y1CIIE, ANS CUrHAsoB 3a npeaenamu CTaHAapTHOW KaHanbHOW CeTKM, NO3BOSISET BbISBNATb CUrHambI
paano3aknagoyHbIX YCTPOWCTB Ha (POHE COMOCTABMMOIO MO CMEKTPAnbHOW MOLLHOCTW BHELLHEro paanoobmeHa,
OnpeaensiTb AeMackupylolwme Npu3Haky pagno3aknafgoyHbiX YCTPOWCTB W NOKaNW30BbIBAaTb pagnoobMeH Mo
CUCTEMHbIM NPU3HAKaM.

OCHOBHOE OTNMuMe anrOpUTMOB pacrno3HaBaHWs paguocurHanoB OPA OT aHanoros, npeanaraeMblx B
n3mepuTenbHoM 060pyAOBaHWM - 3TO NOMHas aBToMaTu3auus npouecca. Onepatopy He TpebyeTcs HacTpauBaTh
pacrnosHaBaHWe Unu nepegaBatb eMy LONONHUTENbHbIE AaHHbIE O pacno3HaBaeMoOM CTaH4apTe CBA3N.

» NMoppep)XuBaeMble cTaHAAPTbl CBA3MU

MopBuxkHas paguocBs3b

TETRA BS*,MS, DMO
APCO-25 Phase | unll
CCH*, TCH
DMR BS*uMS*
dPMR dPMR446*
NXDN NXDN48\NXDN96
BS*, MS
MPT1327 BS, kaHan 12.5kMy
McWill BS
D-STAR* CCH, TCH
YSF (Fusion) V/D mode
iDEN BS*
Tetrapol CCH* TCH*
kaHanol: 10, 12.5ky
EDACS 4800, 9600 6og
CotoBasi cBAI3b
GSM,EDGE BS* MS
UMTS, HSPA\HSPA+ FDD-BS*,MS
3.84 Mcps, MBSFN
CDMAIS-95 BS
LTE (advanced) FDD-BS*nMS, TDD-BS*

kaHanol: 1.4,3,5,10,20 MI'y

www.rusmonitor.ru
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Pacno3sHaBaHue paguoobMeHa

» NMNopaaepXXmnBaeMble CTaHAAPTbl CBA3U

loT
NB-loT BS
LoRaWAN\p2p kaHanbl: 125,250,500kM 1; SF 6-12

LnpokononocHbIih goctyn

WiFi 802.11*

b (DSSS 20 MI'y)

g\n,a\n,ac (OFDM 5,20,40 MI'u)
Ubiquiti AirMax

InfiNet SkyMAN

Mikrotik Nstream, NV2

WiMAX 802.16

fixed
mobile (5,10 MI'y)

BecnpoBogHble MHTEphenchl

Bluetooth* 802.15.1 BR,LE IMPHY
ZigBee* 802.15.4 SubGHz, 2.4 GHz
Z-Wave* R1,R2,R3
Wireless M-Bus pexumbl: T,S
BecnpoBoaHbIe TenegoHsbl

DECT 1G8\1G9 RFP*, PP
WDECT 2G4\5G8 RFP* PP

LLinpokoBelaTenbHbIe CTaHLUK

FM stereo+RDS

SECAM-D\K

PAL 625 cTpok, 25 kagp\c
DVB-T\DVB-H 8k kaHan 8MI'y
DVB-T2 16k kaHan 8MIy
DAB\DAB+

Mpouwne

CCTV YM kaHanbl: 5, 8MIy

» O6MeH AaHHbIMM

* [locTynHa cMcTeMHas MHchopMmaLust
U

OPA noppepxuBaeT OTKpbITble hopmaTbl Anst obmeHa |Q AaHHbIMKM, B TOM YKChe, 3an1caHHbIMK Ha 060pya0BaHNN
CTOPOHHMX npou3soauTeneit: wav, pcm, csv(Keysight), txt(Anritsu), wv(Rohde& Schwarz). Monb3oBatenu moryt
COXpaHsATh 1 06MEHNBaTLCA 0BHAPYKEHHBIMW CUTHANaMM 41151 UX CPaBHEHMUS U pacrno3HaBaHuS.

> CnpaBo4yHaa nHPopmMauums

BcTpoeHHas cpaBoyHas cucTeMa — 3TO YHUKarbHasi runepTekcToBasi 6asa [JaHHbIX MO TUMaM CUrHaroB W
cucTemMam paauocBsi3M, KoTopas npefHasHaveHa ANS NOAAEPXKM onepaTtopa, korga MHdopMauunm ot
aBTOMAaTUYeCKMX anropUTMOB HEAOCTATOMHO ANSt MPUHATUS PELUeHMUsl, HanpuMep, MPWU HU3KOM OTHOLLEHUU
curHan\Lwym 1nn npy 06HapyXeHUM HeCTaHAAPTHbIX CUTHAMOB.

www.rusmonitor.ru
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Monb3oBaTeNIbCKUN UHTEepdenc

MHOroOKOHHbIA Nonb3oBaTesbCkuin UHTepdenc IPA no3sonseT onepatopy Bcerda WMETb NOL PYKOW camyro
aKTyasbHYyH MH(OPMaLMIO 0 paano3dupe B BUAE CTPYKTYPUPOBAHHOTO CrIMCKA CUrHAOB M CEKTPasibHOWM NaHopaMmbl.

B - 78 Jepuka 5.2 — a X
m Cepsuc Crmcku AHanuzatop JNanHeie o
\ x1 - T[] Bouaenenve r¥ 1% Mapxepui ~
> (= Qo e BY B
[+ Monoca 1,000 Mru = 1 %1 - e £t Napametpei seeed {8 Chumok
A Macwrab Pacno3HaeaHue i
1 ik Boika. - » Tpacew ~ - [ Ouncrure

Bua

Curnans Meana CnpaBo4Huk Manopama 868.30 My

N 3 ,5 Yacrora MNonoca Yposens A
SDR
| 867.002 Mry 15.3 kly -55.8
Wygpc
O 496.876 Ml'y 5507.4 kly -55.8 " Al sy T
O 544.480 Mry, 1113.5 kly -56.2 fiti i .| 1h* “ bl iy ’*’ H | "4‘1“'[".".-'-“""‘ “.“'1‘ “-";I‘."'I 1 e
O 548.251 My 2851.7 kfy, -56.2 I ' ,'
O 575.761 My, 2828.5 KTy -58.8
O 711.256 My, 469.6 KTy -56.7 B '868.300 M R
O 717.719 My, 25.0 KTy -52.6
| 717.734 MIy 15.8 Ky -53.6
| 717.749 Mly 15.3 Ky -52.3
MNoaewxHaA paanmocensb
| 338.565 Mry, 969.4 Ky 52,7
O 339.363 My 1313.7 kly -54.3
| 469.852 Ml'y 36.1 Ky -53.1
T GSM
O 939.980 MTu 191.0 kTu -56.5
| 940.187 Ml'y 15.3 Ky 596 V
< >
37/145 (141) 0 Mrw/c 00:00:00 944 N/A 00:25:45

» Ba3a curHanos

[ns dopmnpoBaHus 6a3bl 06HaPYKEHHBIX curHanoB B OPA 1Cnonb3yeTcs YCOBEPLLEHCTBOBAHHbIA anropuTM,
KOTOPbIA aBTOMATWYeCKW CneguT 3a M3MEHEeHUSM PagnovacTOTHOM OBCTaHOBKM, YTOYHSET napameTpsbl
CYLLECTBYHOLLMX CUTHArIOB 1 06aBNSET HOBbIE CUrHasbI B CIIMCOK.

B kayecTBe nopora Ans pasnvyeHns CUrHanoB MOXET WUCMONMb30BaTbCS YPOBEHb, 3afaBaeMblii ONepaTopoMm,
3HayYeHne NpeBbILUEHNs CUrHana Hag LyMOM UM CriekTpanbHas naHopama, CHATast B ApYroi aneKTpoMarHUTHOM
obcraHoBke.

ABTOMaTMYeckas rpynnupoBKa CrMcka CUrHanoB No (HOpManu3oBaHHbIM MpKU3HaKaMm MO3BOMSET onepaTopy
CTPYKTYp1pOBaTh NOMYYEHHY MHOPMALMIO M ONepaTUBHO pearmpoBaTh Ha NOSIBIIEHNE HOBbIX CUrHAsOB.

BmecTe ¢ nHgopmaumen o curHane B 6ase AaHHbIX XPaHATCS 3anucu ero peanusauun B BUAE M3006paxeHun,
cnekTpanbHbix Tpaccu 1Q AaHHbIX.

» 3apgaHuda

CneuuanbHblil oyHKUMOHaN (hopMUpOBaHUS 3afaHuin No3BonsieT onepaTopy rmbko HactpamBatb OPA ans
PagMOMOHUTOPUHTA B NOSTHOCTHH) aBTOMATUYECKOM PEXUME.
[Mpu oBHapyXeHun curHana ¢ 3agaHHbIMM napameTpamu, npubop onoBECTUT onepaTtopa BbibpaHHbIM CNocobom, a
TaKKe BbINOMHUT 3apaHee 3anporpaMM1pOBaHHbIE ONepPaToPOM AENCTBUS.
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BbisiBNIeHUe paano3aK/1ago4YHbiX YCTPOMUCTB

B pamkax 3agauu noucka pagmo3aknagoyHblX YCTPOMUCTB B NOMELLEHWN, PErucTpauns OTAeNbHbIX CUrHamoB U1
aHann3 curHanbHbIX NapameTpoB, B YCMOBUSIX HaNW4Us COMOCTABMMOrO CrEKTparibHOW MAOTHOCTU BHELIHEro
paanoobmeHa, HeJoCTaTOuHO AP EKTUBHBI.

[ns 3 heKTUBHOTO BbISIBNIEHNS COBPEMEHHBIX PaM03aknafoyHbIX YCTPOUCTB Heobxoguma uaeHTUdmKaums
pagnoobMeHa Mo CMCTEMHBIM NpU3HaKaM, TakuM Kak CTaH4apT, NPOTOKOS CBA3M, pexuM paboTbl, HanpaBneHue CBA3M,
ceTeBOM agpecuT.a.

PacnosHaBaHWe CUCTEMHbIX NPU3HaKoB no3sosnsieT APA BbISBIATL CUTHaMbI pagno3aknafgoyHbIX YCTPOUCTB Ha
(hOHE BHELUHEro, OTHOCUTESNIbHO NPOBEPSIEMOrO NOMELLEHNS, pagnoobmeHa, B TOM YuCHie, B YCNOBMSX, Korga no
CUrHarnbHbIM NPpU3HaKkam 3T0 3aTPYAHUTENBHO NI HEBO3MOXHO.

PacnosHaBaHWe no3sonseT MHANBMAYanu3npoBaTh pagnoobMeH o yCTPOCTBaM, B TOM YMCHIe, NpU COBMECTHOM
[0CTyne K YacToTHoMy KaHany, Hanpumep TDMA (LTE, DECT, Bluetooth u gp.), CSMA/CA (WiFi, ZigBee u gp.)
W BblOEensATb CUrHambl pagno3aknafoyHblX YCTPOWCTB Ha (POHE BHELUHEro paauoobMeHa neranbHbIX CUCTEM
pagmoces3n.

Takxe pacnosHaBaHue pagnoobMeHa No3BONSET JOCTOBEPHO UCKITIOYNTD 3 aHaN13a NOTEHLMarbHbIe UCTOYHUKY
NOXHbIX TPEBOT: CUrHarbl 6a30BbIX CTAHLMIA MOABYKHOM 1 COTOBOW CBSA3M, pafnoBELLaTENbHbIE CTAHUMA U T.4.

» OnpeaneneHne AeMacKUpyoLmx npmM3HaKoB

PacnosHaBaHue pagnoobmeHa B OPA - 3T0 yHMKanbHas (OyHKUMS, KOTOpas NO3BOnseT onpefenstb U
NOeHTUULMPOBATL AeMackUpyLLMe NpU3HaKM CUrHanoB paamo3aknafoyHbiX YCTPOWCTB, BbISBMEHWE KOTOPbIX
APYTMMU METOAAMM HEBO3MOXHO, @ UMEHHO:

- MacKMpoBaH1e CUrHanoB paayo3aknafoyHbIX YCTPOUCTB B Anana3oHax 6a3oBbIX CTaHLMA NOABUXHOM 1 COTOBOM
CBSA3K, BuMana3oHax W1poKoBeLlaTebHON paamoCBa3m;

- paboTy 6eCnpoBOAHbIX MHTEPMEICOB 3a Npeenamu CTaHLAPTHON KaHaNbHOM CETKW U B HECTAHAAPTHBIX YaCTOTHBIX
AnanasoHax, Hanpumep WiFi 900, WiFi2300u g, ;

- MOTEHUMarnbHO onacHble pexumbl paboTbl CTaHAAPTHLIX MHTEPMENCOB, Takue kak npsmoe nogkntodeHne WiFi
(AdHoC n Direct), LoRa p2putn.

» JloKkanusauusd panuooGMeHa no CUCTEMHDLIM NPU3HaKaM

MeTog nokanusauum pagmoobmMeHa no cMCTeMHbIM npu3Hakam B OPA OCHOBaH Ha JOCTOBEPHOM OMpeaeneHumn
NPWUHAASIEXHOCTU CUTHAOB, NPUHUMAEMbBIX B KOHTPOSIMPYEMOM MOMELLEHNN, K CUCTEMAM CBS3U, KOTOPbIE MOTYT
MCNONb30BaTbCH paMo3aknagoyHbIMU YCTPOUCTBAMU ANS nepefayn WHgopmauuu, Hanpumep, CUrHanbl
abOHEHTCKWX YCTPOWCTB COTOBOW W BECnpoBOAHON TeneOHHOW CBSA3W, CurHanbl 6eCnpoBOAHbIX UHTEP(ENCOB,
AanbHOCTb AENCTBUS KOTOPbIX OrpaHNyYeHa pasMepamu nomeLLeHns, Hanpumep, Bluetooth, ZigBee n T.4.

» ABTOMaTUuYecKas KlaccndpumkKauua cobbiTnm

BbisiBneHne noTeHUManbHO OMacHbIX CUrHamoB ocywlecTsnseTcs B OPA aBTOMatUyeckn Mo COBOKYMHOCTU
AEMACKVPYHOLLMX MPU3HAKOB M AaHHBIX O Nokanu3auuy curdana. CoBmecTHast 06paboTka HECKOMbKMX NPU3HAKOB W
LOCTUTHYTHIN B IPA ypoBEHb LOCTOBEPHOCTN PE3yNbTaTOB PaAMOMOHUTOPWHIA NO3BONSET NPUHAMATL peLleHne 0b
OnacHoCTY curHana 6e3 yyacTusi onepaTtopa v aBTOMaTUYECKM CO3AaBaTh NPOTOKON C pe3yrbTaTaMn MEPONPUSTHS.
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TexHUYeCcKUue XapaKTepUCTUKU

[nana3oH pabounx yactot

100 k... 12 1Ty

ucronHenne 1 26 My...8 My
YyscteutenbHocTb B nonoce 10 kM'y ¢ OCLU 10 b (c npeaycunutenem), He xyxe
100 kT'u-26 My -80 obmBT
26 Mly-65 My~ -65gbmBT
65 MI'y-235 My, -80 abmBT
235 Ml'y-1575 My~ -100 abmBT
1575 MI'y-2483 My, -95obmBT
2483 MINy-8 My -90 abmBT
8IMMu-121Ty -75abmMBT

[OuHamuyeckunin gnanasoH (¢ yuetom APY), He MeHee

100 kMy-8 My -9046
8-121Ty -80mb

MakcumanbHbIn YpoBEHb BXOLHOO CUrHana (C BbIKMOYEHHLIM MPEAYCUnUTENEM)
100 kT'u-26 M'y  -10 oBMBT
26 MI'u-12 1Ty 0pbmBT

BxopaHow aTTeHoaTop

aBTomatuyecknn 3006

pyyHon 3046

MakcumanbHas nonoca napannenbHoro aHanmnsa

50Mry

PaspeLueHue No YacToTe Npy NaHOpaMHOM aHannae CnekTpa

011501y po 15kMy

Hemopaynsatopel (B monoce 4o 500k w)

AM,YM

LnpokocbopmaTHbIN aucnnen

15.6" fullHD (1920x1080p)

WHTepdeiicbl BBOAA-BbIBOAA

1GBLAN, USB 2.0 (4w,

®opmaTbl 06MeHa |Q gaHHbIMY

wav, pcm, csv, txt, wv

Bpewms 3anycka

He Gonee 40 cek.
HanpsxeHue nutaHus
220B,50Ty
[abapnTHbIE pa3mepbl
165x306x395 Mm
Macca
7.5 Kr
[nana3oH pabounx Temnepatyp
+10°..+35°C
PUKOM
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