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Cucrembl NPOMbILLJIEHHOW PaAUOCBA3UN
BO B3pbiBO3alMLLE€HHOM UCNOJIHEHUM
C AONOJIHUTENbHbIM (PYHKLUMOHaNOM IIoT

H. . KOPHEB, M. B. HATOPCKUMU, O. B. CAJIOMAXUHA — OO0 «KoHuepH yasuH (MyasuH Espona)»

00O «KoHuepH N'yasuH (MNyagBuH EBpona)» Ha NpoTshkeHUn 6onee yem 20 net
3aHMMaeTCca pa3paboTKON, MPON3BOACTBOM M NMOCTABKOW HA POCCUNCKUI

PbIHOK CUCTEM paaAnoOCBA3N B NPOMbILIIEHHOM, B3pbIBO3aULALLEHHOM U
KPUNTO3alWm ILEeHHOM ncnonHeHnax. OCHOBHbIe CTaHgapTbl 060pyagOBaHuNA, C
KOTOPbIMIM paboTaeT N B NPUMEHEHUN KOTOPbIX KOMMAaHNA nMeeT KOMIMeTeHUnn —
DECT, GSM, LTE, WiFi, LoRa, BLE. KomnaHuna pa3pa6arbiBaeT 1 Npon3BoOAUT KaK
NHPPACTPYKTYPHOE, TaK N aGOHEHTCKOe 060pyaA0BaHME 1N NOCTaBNAeT 3aKa3uuKy
CUCTEeMbI «Mofd, KITouUs».

a Bpems paboTbl KoHuepH N'yaBMH NpoLuLen HECKONbKO 3TanoB pasBuTUS U CMEHbI TUMOB 060pyAoBaHus. B Havane

OesATEeNbHOCTN OCHOBHbIMU 3aKa34nkamm 6b11M POCCUNCKME TENIEKOMMYHUKALIMOHHbIE onepaTopbl —

pervoHanbHble KOMMaHUW 3NIEKTPOCBA3M, KOTOPbIM MOCTaBSANNCL CUCTEMbI aBOHEHTCKOro pagmMogocTyna. 3artem

hOKYyC NepeMEeCTMIICA Ha CUCTEMbI NMPOMBILLIIEHHOW PaAVOCBA3N B MbINeBAro- 1 UCKPOB3PbIBO3ALLMLLIEHHOM

ncnonHexHmn. B HacTosLlee BpeMa KOMMaHuUsa B Koonepauunn ¢ rocygapctBeHHbIMU YNOJIHOMOYEHHbIMA
WHCTUTYTaMM akTUBHO paspabdaTtbiBaeT 1 NOCTaBASET Ha cneumasibHble PbIHKK KpunTo3allumieHHoe o6opyaoBaHue. TeHgeHums
nocnegHuUX HECKOSIbKNX NEeT — UHTErPMPOBaHME 31IEMEHTOB NPOMbILLNIEHHOrO MHTEPHETA BELLEN B CYLLECTBYIOLLME N BHOBb
paspabaTbiBaeMble CUCTEMbI MMKPOCOTOBOW CBSI3N B MCKPOB3PbIBO3ALUMLLEHHOM U KPUMTO3ALLUMULLEHHOM UCMONMHEHUN.

OCHOBHble TEXHUYECKME pELLEHNst KOMMaHMK 6a3MpytoTca Ha pa3paboTaHHOM 1 yCeLIHO 3KCnyaTupyemMoi

TenekoMMyHMKaumMoHHoM nnatdopme «yaemH BopoamHo».
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Puc. 1. CTpyKTypHas cxema
i } A oc YHUBepcasnbHOU TeNIeKOMMYHUKaLNOHHOMN
1 nnargphopmsel paguorexHonornn DECT

=] «'yasnH BopoanHo»

IP-TenechoH

i
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COCTOSILLEN U3 KOHTPpOISepa, MynbTUMNIEKCOPOB, 6a30BbIX
CTaHUMIA C aHTEHHaMM U aBOHEHTCKMX paanoTenedOoHOB.
KoHTponnep B 31O nnatgopme obecnevmBaeT CBA3b

C CeTb0 06LLEro NONb30BaHNSA UM KOPNopaTMBHbLIMK
KOMMYyTaTopamMu BEPXHEr0 YPOBHS MO pasfn4HbIM KaHanam
1 cuctemam curHanu3daumum, Bkntodas IP-tenedonuto. MNpu
NOMOLL MYNBTUMNNIEKCOPOB CUCTEMA MOXET HapallmMBaTbCs,
obecneymBas Noako4eHne Heo6xXxoaMMoro Yncna 6a3oBbIxX

Ha puc. 1 npuBegeHa o6Luas cTpykTypa nnatopmbl,

CTaHLNNA.

YeTblpexkaHanbHble Upn-6a30Bble cTaHLUMn obecrnevmsatoT
paanonoKpbITUE Ha TEPPUTOPUMN MPOMBILLIIEHHOrO 06beKTa
W MOryT 6bITb MOCTABMEHbI B PA3NINYHbIX KNMMaTU4EeCKNX
ncnosiHeHunsx. K aboHEeHTCKMM YCTPOMCTBaM OTHOCATCSA
TenedoHHble annapatel ctaHgapTa DECT B pas3nmyHbix
IP/Ex ncnonHexusix n By — 6ecnpoBogHble NONCKOBO-
neperoBopHble YCTPONCTBA — cneLuunanbHO paspaboTaHHble
Ans obecreyeHns neperoBopoB ¢ AUCNETHEPOM MW Noga4un
CUrHasnoB aBapuUnHbIX PEXMMOB.

Ha pvc. 2 npefcTaBneHbl HEKOTOpble TUMbl aGOHEHTCKMX TEPMUHATOB C TEXHUYECKMMUN XapakTepucTikamu. B coctaB
CUCTeMbI TaKXe BXOAAT aHTEHHO-(DUAEPHbIE YCTPOMCTBA C PasfivyHbIMK AMarpaMmmamMmn HanpaeneHHOCTU U KO3 MLMEHTaMM
YCUIIEHUS, UCTOYHWKM GecnepeboiHOro NUTaHus, KPOCCOBOE 0GOPYLAOBaHME U Mp.

Papunotenechonbl MPT-3Ex — YPAJ

BecnpoBofAHOE NeperoBOPHO-NOUCKOBOE YCTPOMCTBO

¢ VYpoBeHb 3auTbl: IP-65/67;
* PyOoHWYHbIN 0CO60B3PbIBO6E30MNACHbBIN 1 B3PbIBOOE30MNACHbIN;
* Bup B3pbIBO3aLWMTLI: UCKpobe3onacHas anekTpuyeckas Lenb

* VYpoBeHb 3aLUnTbl OT BHELLUHUX BO3gencTaun IP-65;
¢ TOYHOCTb OnpefeneHnst MECTOMOSIOXKEHUS:
GNSS — 10 20 M Ha OTKpPbITOM MECTHOCTH,

ypoBHS ia/ib;
CneupmanbHbIil BUA B3PbIBO3ALLMTbI «S».

BLE — no 10 M BHyTpuY NoMeLLeH s ;
¢ B03MOXeH BbINyCK BO B3pbIBO6E30MACHOM UCMOSTHEHUN.

Puc. 2. A6oHeHTcKoe o6opypaoBaHmne npounssogetea OO0 «KoHuyepH NyasuH (F'yasuH EBpona)»

3a Bpems paboTbl KOMNaHun peann3oBaHo 6onee 500 NPOEKTOB AN KIMEHTOB Manoro, CpegHero 1 KpynHoro 6musHeca.
OpgHUM 13 BaXKHbIX Ans cebs pbIHKOB KOMMNaHUS onpeaenseT pbiIHOK 060pyAoBaHUs CpedcTB CBA3N Ans HeddTerasoBoro
KoMrekca. 3HaunTeNbHOE YMCNO NPOEKTOB BbINo peanv3oBaHo Ha npeanpusaTuax MAO «TpaHcHedTb» 1 MAO «[a3npom».
Kpome 3Toro, 060pyfnoBaHvne BO B3PbIBO3ALLMLLEHHOM UCMOMHEHUM NocTaBnanock Ha pyaHukm MAO «FMK Hopunbckuit
Hukenb», MAO AK «AJIPOCA», waxtel Kysbacca, anektpoctaHumm Mockopnopauum «Pocatom».

CuncTeMbl MUKPOCOTOBOW CBA3M B MPOMBILLIEHHOM U MCKPOB3PbIBO6E30NaCHOM MCMOSTHEHWM YCMNELLHO SKCNIyaTUpyoTCs
Ha HacoCHbIX cTaHumsax Hedptenposogos BCTO (BocTtovHas Cubups — Tuxuin OkeaH), BTC-2 (BanTtuiickas Tpy6onpoBofHas
cucTema), Ha HedTAHbIX NOPTOBLIX TepMUHanax Hosopoccuiicka, YcTb-Jlyrn, KosbMuHO.

MpenmyLlecTBamMu UCNOJSIb30BaHUSA CUCTEM MUKPOCOTOBOW

cBs3u ctaHpapTa DECT nepep ppyrumm paguoctaHgaptTamu
(GSM, TETRA, LTE) siBnatotcsa cnepyowme:

OTtcyTcTBME HE06X0QMMOCTM NOMNy4YeHUs pa3peLleHns Ha
ncnosb3oBaHme pagmodacTtoT: yactoTta 1,88...1,90 My
npegHasHadeHa gns ctangapta DECT v paspelueHa npakTuyeckm
BO BCEX CTpaHax.

MHanBuayansHoe KOHPUIYPUPOBaHNE CUCTEMbBI C YHETOM
TOMONOrMM MECTHOCTU, YMCNa U MIOTHOCTU aBOHEHTOB: 3aKa3unk
MOKynaeT CTPOro HEO6XOAMMYIO KOH(UrypaLuio, He nepennadynsas
3a NINLLIHIO MOLLHOCTb.

B0O3MOXHOCTb NO3TAMNHOro HapaLmMBaHusa Y1cna MynsTUMIIEKCOPOB
1 6a30BbIX CTaHLUMI NPU HEOOXOAUMOCTU PaCLLUMPEHNS 30HbI
NCMONb30BaHNSA CBA3N.

B03MOXHOCTb OpraHn3aummn ceasun ansg MMHEeNHO-NPOTAKEHHbIX
06bLEKTOB (TUNa TyHHenen, gamob).

B03MOXHOCTb OAHOBPEMEHHbIX Pa3roBOpPOB 6OSIbLLIOIO YMcna
aboHeHTOB 651arogaps UCNoNb30BaHMIO NOJOCkI YacToT.

Kpowme atoro, B3aumogeincTeume ¢

KomnaHuew KoHuepH M'yaBuH gaet ewle
paa NpenMyLLecTB:
* O6opynoBaHve KOMNaHUM MMeeT cTaTyc

TENEeKOMMYHMKALMOHHOro 060pyaoBaHUs
POCCUIACKOIrO MPOUCXOXKAEHNS.
PaspaboTka 1 npon3BoACTBO HAXoQUTCA
B MockgBe, 4TO N03BONAET MOKO
NnoaxoauTb K rpacuky NocTaBkm
o6opynoBaHus.

[porpammHoe obecneyeHre HanmcaHo
COTPYOHUKaMUN KOMMaHUN 1 MOXET ObITb
MOANMULMPOBAHO NOL KOHKPETHOMO
3aKasyuka.

VimeeTca nuHerika co6CTBEHHOrO
aboHEHTCKOro 060pyaoBaHuUs,

KOTOpPOE MOXET ObITb 4OpaboTaHOo no
TpeboBaHUAM 3aKaa4uka.
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B kayecTBe TMMOBOrO peanM3oBaHHOrO NPOEKTa MOXHO NPUBECTU B MPUMEP CUCTEMY MUKPOCOTOBOM CBS3M, MOCTPOEHHYIO Ha
HedTeHanneBHol 6a3e B nocenke YcTb-Jlyra JleHuHrpagckon o6nactu (puc. 3).

e [op co3naHusa cuctembl — 2010;

e [of paclumpenus cuctembl — 2012/13;

e 3 3Tana peanvsauum NpoekTa;

e O6ecrneyeHne CBA3bI0 aAMUHUCTPATMBHO-ObITOBOrO KOMIIEKCa,
TEXHONOMMYECKNX MOMELLEHUA N PEMOHTHO-TEXHUYECKOW 30HbI.

¢ Yucno 6a30BbIX cTaHUu — okosno 100;

* Yucno MynsTUNIEKCopoB 6a30BbIX CTaHUMN — 8;
¢ Yuycno aboHeHTOB — 60nee 150;

* CoBOKynHas TeppuTopust NOKpbITUA — 24 a;

e CTOMMOCTb NpoeKTa — oKono $ 1 MIH.

Puc. 3. Peann3oBaHHbIN MPOEKT: CO34aHNe 1 pacLuupeHne 30H MNOKPbITUSI CeTU MUKPOCOTOBOW cBsi3n ctaHgapTa DECT
BO B3pbIBO3aLYULEHHOM UCIIOJIHEHUU Ha TeppUTOpun Heghtebasnl «YcTb-Jlyra»

Ha nnowaan 24 rektapa ¢ 605bLLUMM YUCIIOM
NPOMBbILLNEHHbIX coopy)KeHvM 1N adMUHUCTPATUBHbIX SJ:laHI/IVI
ycTaHoBneHo 6osiee 100 6a30BbIX CTAHLMIA HAPYXXHOIO
N BHYTPEHHEr0 UCMOMIHEHUS C aHTEHHO-hbraepHbIMMN
YCTPOMCTBaAMM Pa3fNYHbIX TUMOB: KPYroBble, CEKTOPHbIE,
BHYTPEHHME. YNPaBnAoLLMA KOHTPOSEP COeAnHAETCA
C yypexaeH4eckor TenedoHHom cTaHumen SI2000
npoussopcTea «MckpaYpanTen» no npotokony QSIC, 8
MYNbLTUMNEKCOPOB 06ecnevnBatoT paboTy 6a30BbIX CTAHLWUNA,
6onee 100 aboHeHTOB ¢ TenedoHamu 2 TmnoB — IP54 n Ex —
MMEIOT BO3MOXHOCTb nepexofa n3 30Hbl AEACTBUSE OfHON
6a30BOV CTaHUMKN B 30HY AeNCTBUS Opyron 6e3 paspbisa
coegnHeHns. AGOHEHTbI paHXMPOBaHbI MO AOMYCKY BbIXOAa B
rOPOA W Ha MEeXAYropoaHble/MexXayHapoaHble TenedOoHHble
TIVHAN.

HanbHenwwee coe pa3sutue KoHuepH N'yasuH
BMOWT B CO3AAHUN TENEKOMMYHUKALMOHHbBIX CUCTEM
C WHTErpUpOBaHHbIMW 31IEMEHTaMU MPOMbILLIIEHHOIO
nHTepHeTa BeLen (IloT). 3a nocnegHMe HECKONLKO NeT
KOMMaHmen 6binmn npoaHann3npoBaHbl HOBblE NEepPCrneKTUBHbIE
pPafgnoTEXHONOrMK, KOTopble MOryT ObITb NPUMEHEHbI A1
peLueHuns Luenoro psga 3agad noTeHumanbHbIX 3aKas34vmkos,
Takne Kak Hanpumep, LoRaWAN, BLE, NB-loT, LTE-M n
HekoTopble apyrve. [Nocne aHanu3a 3agay 3aka34ynkoBs U
HOBbIX TEXHOSIOTUIA HA NEPBOM 3Tane OMbITHbIX MPOEKTOB
KoMnaHusa octaHoBunace Ha TexHonoruax LoRaWAN v BLE
Ans peanu3auummn 3agay no onpeaeneHnto MeCcTonosIoKeHUs
COTPYAHWKOB MPeanpusaTus, yCTAHOBAEHMS C HUMMU
OonepaTUBHOM SKCTPEHHOW CBA3WN N BO3MOXHOCTHM Nepepayu
TenemMeTpU4eCKNX faHHbIX.

LoRaWAN (npotokon LPWAN — low-power Wide-area
Network — aHeproadhdekTMBHaA ceTb fanbHero pagmyca
HOeVicTBUS) — TEXHONOrus, paspaboTaHHas BedyLLnuMm
aMepUKaHCKUMN 1 eBPOMENCKUMN MHTEPHET-KOMMaHUAMMN.
MpepHa3HaveHa ana coopa v nepefayn Ha 6onbLune
paccToAHUA HE3HAYUTENbHBIX 06BEMOB LIMPOBBIX AAHHDBIX,
HanpumMep, TefleMeTpU4ecknx, TPEKNHIroBbIX, MHOpMaLmm ¢
fatumkos 0/1, ga/HeT 1 npoynx. TeXHONOrns XxapakTepmayeTcs
3HaYUTENbHBIM PaanycoM OENCTBUSA OT 6a30BOMN CTaHUMK
(HECKOMBbKO KMIIOMETPOB, a Ha OTKPLITOM MECTHOCTU — [0
[OECATKOB KUJTOMETPOB) U HU3KUM SHEPronoTpesieHeM —
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B 3aBUCUMOCTU OT HaCTOTbl NCMOJIb30BaAHUA yCTpOI7ICTBO
MOXET paboTaTb OT LUTATHOW akKyMynaTOpHOW 6aTapen oT
HECKOJbKUX MecsLeB 0 HECKOSIbKUX NeT. Vicnonb3yemble
YacTOTbl MOTYT ObITb PA3NMUYHLIMK A5 Pa3HbIX CTPaH U
PasnmnYHbIX NPUMEHEHWIA.

BLE (Bluetooth low energy) — TexHonorus bluetooth
C HU3KWUM 3HEpPronoTpesdIeHnemM 1 NporpaMmMmmpyembim
pagunycom pencteua o 100 m. Kpome 3Toro, AONOMHUTENBHO
paccmartpuanacb BO3MOXHOCTb MHTErpaumm B aBOHEHTCKMNe
ycTpovictBa mopynein GPS/GNSS.

KomnaHven 6binv pa3paboTaHbl HOCUMbIE OMbITHbIE
YCTPOMCTBA C BO3MOXXHOCTbIO FOSIOCOBOW CBA3U, MOHUTOPUHra
MeCTOHaxoXaeHua, nepenaquy tenemMeTpu4Heckmnx n
HaBUraUMOHHbIX JaHHbIX Ha 6a3e BbilLeyKa3aHHbIX
pPagnoTEXHONOMMIA.

Ha 6a3se BbIGpaHHbIX TEXHONOrUI, COGCTBEHHOIO
pa3paboTaHHOro U NOCTaB/IEHHOro NapTHepammn
[OMNOJIHUTENIbHOTO 060pPYAOBaHUA cneuuanucTamm
KoHuepH M'yaBuH 6bina cnpoeKTMpoBaHa U NOCTPOEHa
OnbITHast 30Ha B NPOMbILLIEHHO-O0(PUCHOM 3[aHUM
€ 60MbLUMM KONIMYECTBOM METaIINIOKOHCTPYKLIUNA,
BKNIoOYawLas B cebs:

e CucteMy MMKpOCOTOBOW cBA3N cTaHaapTta DECT ans
o6ecreyveHunst FofocoBoro Tpaguka;
* Bbasosywo cTtaHuuio LoRa ans nepega4n TenemMeTpruyeckon

NHpbopmMauuu;

* Pagnomasku texHonorum BLE gns onpepenexus

MECTOMONOXEHWS NepcoHana;

* A6oHeHTcKMe TenedoHbl ctaHgapta DECT co BCTPOEHHbIMM
mogynamm GPS/GNSS;

e BecnpoBofHble NEPEroBOPHO-NMOUCKOBbIE YCTPONCTBA
ctanpapta DECT co BcTpoeHHbIMM Mopynamu GPS/GNSS

n BLE.

Buayanusauma paboTbl OMbITHOM 30HbI peanMaoBaHa Ha
nporpaMmmMHOM o6ecneyeHnn KomnaHun-napTHepa iBecom n ee
hbparMeHT npefcTasnieH Ha puc. 4. PaccmaTtpreaeTtcs Takxe
BO3MOXHOCTb MCMOSIb30BaHWSA crieumasbHbIX MPUIOXeHUN
Ha nnaTtdopme Project Dasher 360 komnaHum AutoDesk ans
BU3yanuaauum paboTtbl cuctembl B 3D.
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Puc. 4. MaHes1b MOHUTOPUHIa onpeAeseHns1 MeCTOIMOJIOXKEHUsI NePCOHana Ha TepPPUTOPUMN OMNbITHON 30HbI

BbiBOAbI

Cucrembl MUKpOCoTOoBON cBA3un ctaHpgapTa DECT ¢ nHterpmpoBaHHbIMA
PVHKLUMNAMN NMPOMbILUJIEHHOINO MHTEpHEeTa Belen, peann3oBaHHbIMY HA HOBbIX
TexHonormax n craHaaprtax LoRaWAN mn BLE, ¢ ncnonbsoBaHuem moaynemn
GPS/GNSS, cnoco6Hbl 06ecnedynTb A/ NpOMBbILJIEHHbIX NpeanpuaTun, B TOM
yucne n HedpTerasoBoro KOMIJIEKCca, 6ecnsniaTtHyo royfIoCOBYI0O KOPropaTuBHYIO
CBSA3b, Nepegayvy TeneMmeTpuyecKmnx gaHHbIX, onpenerneHne MecTtornosoXXeHusa
nepcoHarna, TPeKMHr 1 HaBuraL M, OCO6EHHO B OMNACHbIX 30HaxX. e

GQODWIN

00O «KoHuepH lNyasuH (F'yasuH EBpona)»
109316, MockBa, Bosirorpagckuii npocrekxT, 4. 42, kop. 5
(Tepputopus «TexHononunc «Mocksa»)

Ten. (495) 287-44-87
e-mail: info@ goodwin.ru
www.goodwin.ru
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