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» MawunHHoe pacno3HaBaHne

OBPW/KA aBTOoMaTtnyecks pacrnosHaeT pagnoobmeH Gonee 50 pasfnmyHbiX CUCTEM U MPOTOKOMOB MOABMKHOWM
paayocBsA3N, LWMPOKOMNONOCHOTO A0CTyNa, BecnpoBOAHbIX UHTEPMENCOB W Tene-paamnoBeLiaHns Ha (U3n4eckom
ypoBHe (PHY) n gekoampyet curHassl 4o ypoBHs cucteMHomn nHcopmanmm (MAC).

» NHpopMaTUBHOCTb N JOCTOBEPHOCTb

OBPUKA- 310 mpuHUMNManbHO HOBLIA YPOBEHb  MHGOPMATMBHOCTW M AOCTOBEPHOCTU PaZMOMOHUTOPUHIA, MO
CpaBHeHMI0 ¢ Npubopamu CnekTpasnbHOro aHanm3a U BEKTOPHbIMU aHanmu3atopami, 6e3 AonomnHUTENbHbIX 3aTpar Ha
nepenoaroToBKy onepaTtopa.

» CneumanbHble BO3MOXXHOCTU

OBPUKA nossonseT onepaTvBHO BbISIBAATb CUrHamnbl paano3aknafoyHblX YCTPOWCTB C NOMOLLbI0 MHCTPYMEHTOB,
KOTOpble creLmarnbHo pa3paboTaHbl 4N NpOBELEHNS MEPONPUATINA MO TEXHUYECKON 3aLLmMTe MHOPMaLMK.

» OTevyecTBeHHas pa3paboTka

OBPUKA BkntoveHa B EOMHBIN peecTp pOCCUACKMX NPOrpamM Ans 3NEKTPOHHBIX BbIYMCIUTENbHBIX MalnH 1 6a3
AaHHbIX (3anuck B peectpe Ne11434 ot 20.09.2021). CeuaeTenbCTBO O rocyAapCTBEHHOW perncTpaLmm nporpamMmbi
Ne 2020612704.

dgll;!lalg . D'V:\\R TETRA '/—_3 f eWAvE L6Ra @ ZIQbee
.G.; — I.te @ Np-ior @ Buetocth AT D\/3

p)



PacnosHaBaHue pa,u,moo6meHa

MalunHHOe pacno3HaBaHve pagnMoobMeHa - 3TO TEXHONOTUS 3BPUCTUYECKOTO aHanmM3a CUrHaNbHO-KOLOBbIX KOHCTPYKLMA 1
[EKOAMPOBaHWS DUTOBOrO NOTOKA HAa3eMHbIX cucTem paamocesian YKB n CBY ananasoHos.

B03MOXHOCTb ONepaTMBHOMO NOMyYeHUst SOCTOBEPHOM MHPOPMALMM O CTaHAAPTE CBA3W U CUCTEMHOM MHAOPMALIMK, BKIOYas
NOEHTU(MKATOPbI CETEN 1 CeTEBbIE aapeca YCTPOCTB, NO3BOMAKT peLuaT MHOTME NPUKNaaHbIe 3a4a4u pagnoMOHUTOPUHIa Ha
MPUHLMNMANBLHO APYroM TEXHUYECKOM YPOBHE.

[ina 3apay KOHTpONs MCNoNb3oBaHUsi PaaMo4acToOTHOTO CrekTpa pacrno3HaBaHWe paanoobMeHa No3BONsieT AOCTOBEPHO
onpefenuTb Knacc W3nyyeHus, a Takke KOHTPONMWpoBaTb COOMIOAEHME 4YaCTOTHbIX Ha3HAYEHWI 3KcnnyaTaHTamu
pagvonepeaaroLLero 06opynoBaHus.

[ns 3afav BbISBNEHWS pafano3aknagoyHbIX YCTPOMCTB pacno3HaBaHue, KOTopoe BbINONHAETCS HE3aBUCUMO OT YacToThbl, B
TOM Yucrie, AN CUrHaroB 3a npegenamm CTaHoapTHOM KaHamnbHOWM CETKM, NO3BOMNSET BbISBNSATL CUTHAMNbI Paano3aknagoyHbIX
YCTPOWCTB Ha ()OHE COMOCTaBMMOTO MO CMEKTPANbHOM MOLLHOCTY BHELUHErO pagnoobmeHa, onpedensTb geMackupyrowme
NPW3HaK1 paano3aknafao4HbIX YCTPOCTB W NIOKANU30BbIBATh PAANO0BMEH NO CUCTEMHBIM NPU3HaKaM.

OcHOBHOE OTNMYME anropMTMOB pacro3HaBaHWs PaaMoCUrHanoB, KOTOPbIE peann3oBaHbl B Nporpamme, OT aHanoros,
npeanaraembiX B M3MepuTenbHOM 0BOpyAoOBaHMM - 3TO MOMHas aBTOMaTM3aums npouecca. Onepatopy He Tpebyetcs
HacTpauBaTb pacrno3HaBaH1e Unu nepeaaBatb My AONONHUTESNbHBIE AaHHbIE O Pacno3HABaEMOM CTaHLAPTE CBA3M.

> I'Io,u,,u,epmMBaeMble CTaHOapThbl CBA3U

MopBukHas paguocss3b

TETRA BS*,MS, DMO
APCO-25 Phaselunll
CCH*, TCH
DMR BS*nMS*
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
CotoBasi cBfi3b
GSM,EDGE BS*,MS
UMTS, HSPA\HSPA+ FDD-BS*,MS
3.84 Mcps
CDMA2000 BS'
LTE FDD-BS*,MS, TDD-BS*, MS

kaHanbl: 3,5, 10,15, 20 MI'y
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PacnosHaBaHue pa,u,moo6meHa

> nOﬂﬂ,erMBaeMble CTaHOapTbl CBA3N

Tenematuka
NB-loT BS:
LoRaWAN\p2p SF: 5-12

kaHanbl: 7.8-62.5,125,250,500 kI
203,406,812,1625 Iy

LupokononocHbIii goctyn

WiFi 802.11* b (DSSS 20 MI'u)
g\n,a\n,ac (OFDM 5,10,20,40 MI')
Ubiquiti AirMax
InfiNet SkyMAN
Mikrotik Nstream, NV2

Ubiquiti LTU 10,20,30,40 Ml

WIMAX 802.16 fixed
mobile (5,10 M)

BecnpoBogHble MHTepdhenchl

Bluetooth* 802.15.1 BR,LE,2MPHY
ZigBee* 802.15.4 SubGHz, 2.4 GHz
Z-Wave* R1,R2,R3

Wireless M-Bus pexumbl: T,S
BecnpoBoaHbie TenedoHbl

DECT 1G8\1G9 RFP*, PP

WDECT 2G4\5G8 RFP* PP

PHS CS(CCH*, TCH),PS
IpaxpaHckasn aBuauma u not

AIS* kaHanel TDMA
ACARS*

SSR* Mode S (ADS-B),A,C,1,2
DME kaHanbl XuY
VDL-2

LUnpokoBelyaTenbHbIe CTaHLUM

FM stereo+RDS

SECAM-D\K

PAL 625 cTpok, 25 kagp\c
DVB-T\DVB-H 2k, 8k kaHanb! 5,6,8MI'y
DVB-T2 16k kaHan 8MI'y
ISDB-T 8k kaHan 6MIy,
DTMB kaHan 6MIy
DAB\DAB+

PCNK 7.2,14.8kbuT/c
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[Monb3oBaTenbCKNN NHTEPJdIENC

MHOrOOKOHHbII MONb30BaTENbCKUIA MHTEPEEIC NPOrpamMmbl NO3BOMSIET OnepaTopy Bceraa MMeTb NoA PYKOW camyio
aKTyarnbHY MH(OpMaLMI0 0 paanoadupe B BIUAE CTPYKTYPUPOBAHHOTO CTIUCKA CUTHATIOB U CMIEKTparnbHOI NaHopaMmbl.
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D i 5 Yacrora Monoca Ypoeews A

SDR

J 867.002 My, 15.3 kly -55.8

Wygpc

| 496.876 My 5507.4 kly, -55.8 |
| 544.480 Mry, 1113.5 kly, -56.2

] 548.251 My 2851.7 kly, -56.2

J 575.761 My, 2828.5 kly -58.8

| 711.256 My, 469.6 kly -56.7

O 717.719 My, 25.0 kl'y -52.6

| 717.734 My, 15.8 kly -53.6

| 717.749 My, 15.3 kly -52.3

MNoaenxHaA paanocenss

] 338.565 My 969.4 klly -52.7

] 339.363 My, 1313.7 kly, -54.3

| 469.852 My 36.1 kly -53.1

T GSM

| 939.980 My 191.0 klu -56.5

| 940.187 MIy, 15.3 kly -59.6 V¥

< >

37/145 (141) 0 Mlw/c 00:00:00 944 N/A 00:25:45

» basa curHanos

[ns dopmrpoBaHus 6a3bl 06HapYXeHHbIX CUrHANOB B MPOrpamMme UCMoMb3yeTcs YCOBEPLUEHCTBOBAHHbIA anropuT™, KOTOPbIN
aBTOMATUYECKM CMEAuUT 3a W3MEHEHWSM Pagno4acTOTHON OBCTAHOBKM, YTOYHSIET MapaMeTpbl CYLIECTBYIOLWMX CUTHAN0B 1
[06aBnseT HOBbIE CUrHabI B CIINCOK.

B KkavecTBe mopora Ans pasnuyeHus CUrHanoB MOXET WUCMOMb30BaTbCs YPOBEHb, 3a4aBaeMblil ONepaTopoM, 3HaveHne
NPEBbILLEHNS CUTHana Hag LLYMOM WUin CnekTparibHas naHopama, CHATas B 4pYroil SneKTpoMarHUTHO 06CTaHoBKe.

ABTOMaTUYECKas rpynnMpPoBKa Crmcka CUrHanos no hopManin3oBaHHbIM NpU3HaKkam No3BONSAET OnepaTopy CTPYKTYPUPOBaTh
MOyYeHHY0 MHCOPMALIMIO 1 ONepaTUBHO pearnpoBaTh Ha NOSIBIIEHE HOBbIX CUTHASOB.

BmecTe ¢ nHdopmaumen o curHane B 6ase faHHbIX XPaHATCS 3anucy ero peanusauuii B Buae n3obpaxeHuin, CnekTpanbHbIX
Tpaccu 1Q paHHbIX.

» 3agaHud

CneumanbHblil yHKLMOHAN (hOPMMPOBAHWS 3afaHuin Mo3BONsieT onepaTopy rmMbko HacTpauBaTb NporpaMmmy Ans
PafMOMOHUTOPKHIA B MOSTHOCTBID ABTOMATUYECKOM PEXMME C OHOBPEMEHHOI aBTOMATMYECKOW CenekLuen CUrHanos no
COBOKYMHOCTM HE3aBUCUMbIX MPHU3HAKOB: MO NPOCTPAHCTBY, YacTOTE, BPEMEHU 1 CUCTEMHBIM NPU3HaKaM.

Mpu 0BHapyxeHUn curHana ¢ 3afiaHHbIMK NpK3Hakamu, NporpamMma OrMoBEeCTUT onepaTtopa BbiGpaHHbIM Crocobom, a Takke
BbINOJHUT 3apaHee 3anporpaMMMpPOBaHHbIe ONepaTopoM AeicTBuS.

» CnpaBoyHas nHdopmaums

BCTpOGHHaFI CrnpaBo4yHaa cuctema — 370 YHUKanbHas runepTekcTtoBad 0asa AaHHbIX MO TMNaM CUTHarmoB U cucTeMam
pagnocea3n, KoTopaa npedHasHaydyeHa And noAdepXKu onepatopa, Korga VIH(*)OpMaLWIVI OT aBTOMaTU4eCKUX anropuTmMoB
HEA0CTaTo4HO ANA NPUHATNA peLleHna, Hanpumep, Npyu HU3KOM OTHOLLIEHNN CMFHaJ'I\LLIyM nnnnpu 06Hapy>|<eH|/||/| HECTaHOapPTHbIX
CUrHanos.
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BoiaBneHne paano3aKksiago4HbIX yCTpOﬁCTB

B pamkax 3apaum novcka pagnosakrnafoyHbIX YCTPOUCTB B MOMELLEHUN, MPOCTas PErucTpaLmns pagmocurHarnos U aHanma
CUrHanbHbIX NapameTpoB, B YCMOBUSX Hanuunsi COMOCTABMMOTO CMeEKTparibHOW MAOTHOCTW BHELWHero pagnoobmena,
HeJocTaTouHO 3 heKTUBHA.

[ins 3cbeKTMBHOTO BLISIBNEHNSI COBPEMEHHBIX PAAN03aKIaf0uHbIX YCTPOMCTB Heobxoauma naeHTuduKkaums pagnoobmeHa
M0 CUCTEMHbIM NPKU3HaKaM, TaKUM Kak CTaHA4apT, NPOTOKON CBSA3M, pexuM paboTbl, HanpaBneHue CBA3N, CETEBON aApec U T.4.

PacnosHaBaHne CUCTEMHbIX Mpu3HakoB no3sonseT JPA BbISBNATL CUrHaNbI PafMo3aknafoyHbIX YCTPOMCTB Ha (hoHe
BHELUHEro, OTHOCUTENbHO MPOBEPSEMOr0 NOMELLEHNs, paauMoobMeHa, B TOM Yucre, B YCMOBWSX, KOTA@ MO CUrHambHbIM
npu3HaKam 310 3aTPyAHUTESBHO I HEBO3MOXHO.

PacnosHaBaHue faeT BO3MOXHOCTb MHAMBMAYaN13npoBaTh paaMoobMeH No YCTpocTBaM, B TOM YUCHE, NMPU COBMECTHOM
[0CTYMe K 4acTOTHOMY kaHany, Hanpumep, ans TDMA (LTE TDD, DECT, Bluetooth u ap.) unu ans CSMA/CA (WiFi, ZigBee n ap.).
JTa YHUKanbHas BO3MOXHOCTb MO3BONSET onepatopy 3dEeEKTMBHO BbISBNATL CUrHANbI pagno3aknafoyHbIX YCTPOMUCTB,
KOTOpble MackMpoBaHbl Ha (POHe CUrHaroB OT 6a30BbIX CTAHLMIA HA TOW Xe YacToTe U KOTOpble HepasnuuMMble MeToLaMM
CMEeKTParbHOro aHanmaa.

» BbasoBble NOUCKOBLIE UHCTPYMEHTHI

B nporpamme peanusoBaHHble 6a30Bble M CneunanbHble UHCTPYMEHTbI ANS aBTOMATU3NPOBAHHOMO BbISBEHMUS
pafmo3aknagoyHbIX YCTPOUCTB.

Mopor o6HapyXeHWst CUrHarnoB Mo pasHuLE C ONOPHOM NaHOpPamoil MO3BOMSIET ONepPaTUBHO BbISBNATL HOBbIE (MOKasbHbIE)
CUrHarnbl, OTHOCUTENBHO CMEKTPanbHOM MaHoOpaMmbl, CHATOW B APYroi aneKTpOMarHUTHON 06CTaHOBKeE, Cyxas 0biacTb noucka
ANs cneumarnbHbIX UHCTPYMEHTOB.

[ns paboTbl ¢ aHanoroBbIMK CUrHanamu B nporpamMme peanusosaxbl AM, YM n YUM-Buaeo aemoaynsrops!.

> Jlokanusaums pagmoobMeHa No CUCTEMHbBIM NPU3HaKaMm

MeTog nokanusauun pagmoobmeHa no CUCTEMHBIM MPU3HaKaM, KOTOPbIA MOXET ObITb pean3oBaH ¢ MOMOLLK MPOrpaMMbl,
OCHOBaH Ha [OCTOBEpPHOM onpefeneHuy NpUHaAnexHOCTW CUrHamoB, NMPUHUMAEMbIX B KOHTPONMPYEMOM MOMELLEHUH, K
cucTeMaM CBSA3W, KOTOPbIE MOFYT WCMONb30BaTbCSA pagMo3aknafouvHbIMK YCTPOUCTBAMM ANS nepefadn uHdopmaumu,
Hanpumep, curHanbl aboHEHTCKMX YCTPOMCTB COTOBOM M GecnpOBOAHOM TenediOHHOM CBA3W, CUrHambl 6eCnpoBOAHbIX
UHTEPMENCOB, JanbHOCTb AEMCTBUS KOTOPbIX OrpaHUYeHa pa3Mepamm noMeLLeHus, Hanpumep, Bluetooth, ZigBee nT.4.

4 Onpe,u,eneHme AJeMaCKNpPYyHLLKUX NMPnU3HakoB

PacnosHaBaHune pagnoobmeHa - 9TO yHUKanbHas (YHKUMUS, KOTOpas No3BONseT nporpamme onpegenstb W
WAEHTUPMLMPOBATL JeMackupytoLLe NPU3HAKW CUrHANoB Paano3aknafovHbiX YCTPOWNCTB, BbISBMEHWE KOTOPbIX APYrUMM
MeTOAamu HEBO3MOXHO, @ UMEHHO:

- MacKvMpoBaHWe CUrHanoB Paano3aknafoyHbIX YCTPOUCTB B Auana3oHax LUMPOKOBELLATeNbHON paanocsasu; B AuanasoHax
©a30BblIX CTAHLMI NOABWXHO M COTOBOW CBS3M;

- paboty GecnpoBOAHbIX MHTEP(ECOB 3a npefenamu CTaHAAPTHOM KaHanbHOW CEeTKM W B HEeCTaHOApTHbIX YaCTOTHbIX
Anana3soHax, Hanpumep WiFi 900, WiFi2300mTa. ;

- OTEHLManbHO OnacHble pexuMbl paboTbl cTaH4aPTHBIX MHTEP(ENCOB, Takue kak npamoe noaknoderre WiFi (AdHoC v Direct),
LoRap2pwuTn.

» ABTOMaTU4eckasa Krnaccudukaumnsa codbiTui

BbisiBrieHWe NOTeHUManbHO OMacHbIX CUrHAMOB OCYLLECTBASETCS B MPOrpaMme aBTOMAaTMYeCKM MO COBOKYMHOCTM
AEMaCKMPYIOLLNX NMPU3HAKOB W laHHbIX O Nokanu3aLmm curHana. CoBMecTHas 06paboTka HECKOMbKIX MPU3HAKOB U JOCTUTHYTHIN
B OPAypoBeHb JOCTOBEPHOCTH Pe3yrbTaToB PaaMoOMOHUTOPUHTA NO3BONSAET NPUHAMATL peLleHne 06 onacHoCTH curHana 6e3
y4acTus onepaTopa 1 aBTOMaTU4YECKM CO3AaBaTh NPOTOKON C pe3yribTaTami MeponpusiTys.
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P700 naHopaMHbIN NpUEMHUK

» TexHuyeckume XapaKTepuUCcTuKkn

[nanasoH pabounx yactot

26 Mry,...8 Ty

26 Mry...12 My

YyscteutenbHocTb B nonoce 10 k'y ¢ OCLU 10 b (c npeaycunutenem), He xyxe

26 MI'y-65 My -70 gbmBT
65 MI'y-235 My, -750bmBT
235 My-1575 My, - 95 nbmBT
1575 MI'y-2483 My, -90 nbmBT
2483 MlNu-8 My -95abmBT
[OuHamuyeckuin ananasoH (¢ yyetom APY), He MeHee
26 Ml'y- 235 My 8546
235Mru-8 1Ty 954b
MakcymanbHbI ypoBEHb BXOAHOTO CUrHana
0nbmBT
MuHWUManbHas nonoca aHanuaa
10Ky
MakcumanbHas nornoca aHanvsa
26 MI'y-235 My, 10Mry,
255 Mly-8 My 50 My

PaspelLueHue No YacToTe Npy NaHOpaMHOM aHannae CnekTpa

01150y po 15kMy

Mpou3BOANTENBHOCTL MAHOPAMHOTO aHanM3a cnekTpa, bonee

301Ty/cek.
WHTepdeiic BBOAa-BbIBOAA

1GBLAN
HanpsxeHue nutaHus

ot 1110019B

OT agantepa nutanna  220B,50Ty

Motpebnsiemas MOLLHOCTb, He Bonee

15BT
abapnTHbIE pa3mepbl

38x126x217 Mm
Macca, He bonee

800rp.
[unana3soH pabounx Temnepatyp

+10°..+35°C
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