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pIKmas etefii. LoORaWAN TexHosorusickl 6a3asnblK CTaHLMSAIAPAbI OPHATYAbI KAXKeT eTefi, Oipak erep
KYPBUTFBITIAD ZiepeKTepAi alTap/bIKTall KallbIKThIKKA Kibepmec OypbIH >KepriikTi KOCbUTy YIIiH
Bluetooth Low Energy matiziasiaHca, ofap/bIH CaHbIH a3aiTyFra 6osazer [5].

KopbiTbiHgbl1ak Keste, Ble + LoRaWAN ruOpuATI TEXHOMOTHSICHIH IIaxXTajapja KOJJaHy
KayiTcCi3iKTi )KakCcapTy/blH )KoHe OaKbUIay/ibl )KaKCapTyAbIH THIMJi 37ici 60/1bIn Tabbliazabl. JKylie
TepcoHan MeH >kKaOJpIKThl OakbllayFa, KOpIaFaH OpTaHbl OakbulayFa >XKoHe KyaT TYThIHY/BI
OHTalaHAbIpyFa MYMKiH/IIK Oepesi. MyH/all apXyuTeKTypaHbl MaijaaHy Mai/jamaHy UIbIFbIHapbIH
asalTy¥a, anarTap/blH bIKTUMa/AbIFbIH a3alTyFa )KoHe I11axTa/lap/bIH, >KaJIlbl 6HIM/I/IIriH apTThIpyFa
KeMeKTece/li. JHePrysiHbI a3 TYTHIHY ’K9He KUbIH >KaFaiiapra Te3iMiTKTiH apKacbiHAa Oy1 TaCia
Tay-KeH eHepKaciOi yImiH 1UQpbIK 1menriMaepai a3ipsieyge MaHpI3bl Kypasra aliHanyna. MyH/zai
)KYlie amnaTThIIBIKTBI a3alTy/bl >K9He Takanbl Ka3bamap/bl eH/ipy MpoLecTepiH OHTalIaHIbIPY/bI
Ke3zelzi, 0y Ka3akcTaHHBIH Tay-KeH eHepKaciOi YIImiH epekiiie MaHbI3bl. Ke3 KesreH menriMzepi
eHTi3y SKOHOMHKAaHbI JAMBITYZIA YK9He OHbIH, O3cekere KabifeTTiiriH apTThIpyAa eyl GakTop
Oona anmajpl.
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Annorammsa: PON mnaccuBHble onTuueckde ceTd, TpeboBaHMS a0OHEHTOB U
nipefoctaBisieMbie  yeayr, NGPON 2 Oygyliiee TOKOJIeHHE TIACCUBHBIX OINTHUECKUX CEeTeH,
BO3MOJKHbIe BapraHThl TexHojaoruii TWDM PON PtP WDM PON, npeumy1iecTBa TeXHOIOTUN
Oyzy1iero, CKOpOCTH TepeJjauu JaHHbIX B BOCXO/SIIIEM U HUCXOASILEM HalpaBIeHHH.

KimoueBble ciioBa: PON, NGPON 2, TWDM PON, PtP WDM PON, texHonoruu Oyayiiero

BBejenue

A66peBuatrypa PON pacmmdpoBbiBaeTcs Kak rnaccuBHas ornthueckast cetsb (Passive Optical
Network). MoykHO Takxke cka3arb, uTo XPON - 3TO ceMeliCTBO TeXHOJIOTHI IHMPOKOII0I0CHOTO
MY/IETUCEPBUCHOTO /I0CTYTIa, KOTOPbIe B KaueCTBe TPAHCIIOPTHOM Cpe/ibl MCIOb3YIOT ONTHYeCKOe
BOJIOKHO.

Texronoruss XPON mipefcTaByisieT coO0M ouepegHOM BUTOK SBOIOIUM CeTel «IoCIeqHern
MWIN» OT MeJHBIX /10 ONITOBOJIOKOHHBIX. TO eCTh B ZIOM K aDOHEHTy TPUXOAUT Y)Ke He MeJHbIH
Kabesnb, a BOJIOKHO. AOOHEHTY TIpe/OCTaB/IsSeTCs HEKOTOpasi YacTh TPOIYCKHOW CIIOCOOHOCTH
OTITHUUeCKOTO Kabesist, KOTOPbIi 3aBOIUTCST HETTOCPe/ICTBEHHO B ero KBapTUPY.

CnoBO «TaccHBHasi» B Ha3BaHUM TeXHOJIOTHM 00O3HauaeT OTCYTCTBUe aKTHUBHBIX, T.e.
SHEPronoTpeb/IsIoNX KOMIIOHEHTOB B ONTHYeCKON UH(PAaCTPYKTYype CeTH.

Ins nogkmrouenus K TexHosnorur XPON aboHeHTy ycraHaBimmBaroT MogeM — ONT (Optical
Network Terminal — onTuueckuii ceTeBoii 371leMeHT), MPY MIOMOILLKM KOTOPOTO TIOJK/IFOUAIOTCS BCe
YCIIyTH.

OLT (Optical line termination): OxoHuaHWe oOnNTHUeCKOW JUHUA. CeTeBOW 3S7eMeHT
6asupyroruiics Ha ODN cetu (ODN (Optical Distribution Network): Onruueckas
pacripesieniTesibHasl CeThb.), KOTOPbII 3aBepIliaeT Kak MUHUMYM OJWH MapLIpyT U obecrieurBaeT
uHTep(delic ceTeBOro y3sa ontuyeckor cetu goctyna. ODN - yacTb ONTOBOIOKOHHOW CETH TOYKa-
MHOTOTOUKa, COCTOSILLjasi W3 ONTOBOJIOKHA, CIUVIUTTEPOB, GWIBTPOB U JIPYIMX [aCCUBHBIX
OTTUYeCKUX KOMITOHEHTOB. COCTOUT KaK MUHUMYM 13 IBYX WK O0Jiee TTaCCUBHBIX CErMEHTOB CeTH,
coeIMHEHHbIE AKTHBHBIMU YCTPOICTBaMHU.

Pa3BuTHe TeXHOOTUI CTAHOBUTCS BCe Oosiee CTpeMUTETbHBIM, U MHTEPHET MEHSIeTCsI BMeCTe
c HuMU. Ho BHe 3aBHUCMMOCTHM OT TOTO KakK CTaHeT pa3BUBATbCs WHTEpHeT Oyayliero, MoO)KHO
TIPEZITIO/IOKUTD, UTO OH OyZIeT CTAaHOBUTHCS BCe y00Hee 1 TIo/ie3Hee ZIJIsi BCEro YesioBeuecTBa.

O6sauHoe XpaHeHWe [JaHHBIX, BH/I€OKOH(epeHLIMH, TIPOCMOTp BH/e0 B KadectBe Full HD
(vnaue HDTV 1080p - Habop CTaHAapTOB TeJIE€BU3MOHHOTO BeIjaHUs BBHICOKOW UETKOCTH,
TIpe/ICTaB/ISIIOIIUNA OO0l IIMPOKO3KpaHHBIM dopMat Buzeon3o0paxkeHuss 1920x1080p.) u Bbiiiie
BCE 3TO TpeOyeT BBICOKOW TPOMYCKHOW criocobHOCTU. B KauecTBe mpumepa IpuBejeHa yciayra
HDTY, kotopast TpebyeT okoso 20 M6uT/c Ha KaHas1. B 6/kaiiiiiee Bpemsi, HOBbIe O13He C-MOJIeNH,
TaKye KakK pe/lakTHPOBaHKe JJOMAIIIHETO BH/I€0, OH/IalH-UTPbI, UTHTEPAaKTUBHOE UHTEPHET 00yueHue,
a TaKke ciepyroiee nokosieHre 3D TV 1mo3Bo/UT yBeTMUUTE CIIPOC Ha MPOMYCKHYIO CITIOCOOHOCTD.

Yke ceiiuac HauMHaeT pa3BUBaThCs WHTEPeCHOe HampaB/ieHHe, UMeHyeMoe «WHTepHeTOM
Bellleli», 3T0 00beJUHeHre B CeTh MHOXKECTBA MOBCeHEBHBIX Belllel, 0CHAIl|eHHbIX TeXHOIOTHUIMHU
repefiaud M aHalM3a Pa3/MUHBIX JAHHBIX, KOTOpoe ToKe OyJeT 3aHMMaTh He Masiyl JOJI0
Tpadduka.

NG-PON2 (Next-Generation Passive Optical Network 2) (Cnegytoiiee mokoseHue
TAaCCUBHOM  ONTHUeCKoW ceTw 2)  mipeactaBiaser  coboit  crangapr 2014  ropa
Te/IEKOMMYHHUKAIIMOHHBIX CeTel /st maccuBHOUM onrtudeckod cetr (PON), KOTOpBIH ObLn
paspaboran komutetoM ITU-T pekomengammio ITU-T G.989.2. MexayHapoasbiii  Coro3
OneKTpoCBsA3M pa3paboTa CTaHAAPT apXUTEKTYPhI, UMEFOIIel 00IIyI0 ITPOITyCKHYI0 CII0OCOOHOCTh
40 T'6ut/c, uTO COOTBETCTByeT CKOpocTH A0 10 I'6WT/C CUMMETPUYHBIM BOCXOASAIIEMY U
HUCXOZSAIIIEMY TIOTOKAaM, [JOCTYIHBIX Ha KaJoro aboHeHTa. B pekomeHfaIuu oripeiesieHbl 2
TEXHOJIOTMM, KOTOPble MOTYT UCIO/b30BaThCsi: TubpugHas (TDM/WDM) TWDM-PON
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(TexHONOTHSI BpEMEHHOTO U IO J/IHE BOJIHbI MYJ/IbTUTIEKCUPOBaHUS TACCUBHOM ONTUYECKOU CeTH)
n PtP WDM PON (TexHONOrusi MacCMBHOW OINTHMYECKOM CeTH TOUKa-TOYKa CO CIeKTpajbHbIM
MY/BTUTITIEKCUPOBaHUEM KaHasioB) [1].

PaccmoTrpuM BapuaHT, Korja MCrosib3yeTcs: ceTb Ha ocHoBe TWDM PON.

ApxutekTypa  craHjgapTHoi  cucteMbl TWDM  PON, KkoTopasi  MCIIO/Ib3yeT
MY/IBTUIIZIEKCUPOBAHUe C pasfe/ieHreM I10 JIJIMHe BOJIHBI U CUCTeMbl MHOXKeCTBEHHOI'O [JOCTyIIa C
BpeMeHHbIM  pasjiesieHMeM KaHajmoB (puc. 1). B Takoii cucteMe, HCHOIb30BaHUe
MY/IBTUTIZIEKCUPOBAHUS C pa3/esieHreM 10 JjIiHe BOJTHBI TIPOMCXOAUT Ha yuacTke oT OLT-splitter, u
Ka>KZast JTMHA BOJTHBI 00C/Ty>KrBaeT Heckoibko ONU, ¢ MHOYKeCTBEHHBIM [JOCTYTIOM C BpeMeHHBIM
pa3jeneHueM KaHasioB [2].

ONUs
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Puc. 1. Ilpuanun padorsl TWDM PON cucrem[5]

Ha (puc. 1) caenanbl cyieayromiye 0003HaueHus:

Tx1-4: OnTuyeckuii nepeAaroIyii MOAY/b OTTIPAB/ISIOIINYN MH(OPMALIHIO B CETh.

Rx1-4: OnTrueckuii MpyueMHbIA MO/y/Ib TPUHUMAIOLKM HH(GOPMALIMIO U3 CEeTH.

Mux — BOJIHOBOM MY/IBTUIL/IEKCOP.

Demux - BOJIHOBOM JIeMY/IbTUIL/IEKCOP.

Splitter — (onTUYeCKU CTIUTTEP) — MaCCUBHBIM KOMITOHEHT BOJIOKOHHO-OIITUUECKUX CeTel,
rpeJHa3HaueHHbIA [/ [e/leHUsI CBETOBOIO CHUrHaja OT OJHOTO IOpTa K HECKOJbKUM WU
00beIMHEeHUST CUTHAJIa OT HECKOJTbKUX TIOPTOB K OTHOMY.

Tunable ONU (HactpauBaemsiii Optical Network Unit): OnTuueckasi ceTeBasi eUHUIIa,
ONTUYECKUM aODOHEeHTCKUN TepMUHa.

Kak onpezeneHo B pekomenzauu rpoekra ITU-T, Ha koiMuecTBe AJIMH BOJIH OT 4 710 8 110
cetke ITU B L anamnasone (1590-1610 HM), MpOMCXOAUT Tiepefiada JaHHBIX Ha ckopoctd 10 I'6/c,
WCTIOMB3YIOTCS /ISl Tiepefiadd B HUCXOJSIIeM HarlpaBieHWH. AHajmoruuHbeiM obpasom, ot 4 10 8
JJIMH BOMH WCNOb3yrTCcsl B Auana3oHe C (1520-1540 HM) MCHonb3yrOTCS /sl Mepefayd B
BOCXOJSIII|EM HarpaB/ieHWH, KaXKaass U3 KOTOpbIXx HeceT B 2,5 I'our / c¢. ONU B TWDM PON
OCHaIIIeH MepecTpauBaeMoro TpaHCHUBEPA, IO3TOMY OH MOXKET BbIOOPOUHO Tepe/iaBaTh / IPUHUMATh
/ B BOCXOZAIEM W/UIU HUCXOALEM IOTOKax. PaccTosiHKe repefaun MoKeT focTturathb 40 KM.

Bropoii BapuaHT, Korzaa rcrosb3yercs TexHonorvus PtP WDM.
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B 9Toli TeXHO/MIOTMM MOXeT HWCIO/b30BaThCs 2 BUja criektpa: obmmii criektp (Shared
Spectrum) - 1603nm~1625nm u nonxeni crektp (Full Spectrum) - 1524-1625nm [5]. O6muit
CIIEKTP MOJKET UCIO/Tb30BaThCS C 1[eJTbI0 COBMECTHOM paboThI C IPYTUMH TEXHOJIOTUSIMH, a TIOTHBIN
CTIeKTP UCMOJIb3yeTCsl UCKMIoUUTebHO it TexHosorud PtP WDM PON B NGPON 2. Kanasel B
texHosioruu PtP WDM PON wmoryT noggepsxvBatb ckopoct 1 Gb/s, 2.5 Gb/s, 10 Gb/s u 25 Gb/s
Kak B BOCXO/IsIllleM, TaK U B HUCXofs1eM noToke (Puc.2) [3].

PP wonoLT 1} R
Fitter
=
=
PtP WM OLT N PR OML N

Puc.2. ITpunnun padorsi PtP WDM PON cucrem

Ha (puc. 2) caenansl ciepyronue 00603HaueHusI:

WM (Wavelength multiplexer) — Bo1HOBOM My/bTUI/IEKCOP/[@MY/BTUILIIEKCOD.

PtP WDM OLT 1-N — ceTeBo# 371eMeHT 00ecrieurBaroOInii UHTepQec ceTeBoro ysna Ajs
TexHosioruu PtP WDM PON.

PtP ONU 1-N — ontuueckuit aboHeHTCKHUI TepMuHan s TexHosnoruu PtP WDM PON.

Pazmuuue texnonorni TWDM PON u PtP WDM PON

TWDM - channel (TWDM - kanan): B cucremax NG-PON 2, TWDM kaHa/ioM sIB/isSIeTCS
Tapa OJHOTO HUCXOJSILETO U OHOTO BOCXOZSIIEro KaHaja JI/IMH BOJH obecrieurBaroljasi TOUKa-
MHOI'OTOYKa COe[JMHeHHe, MCII0/Ib3ysl COOTBETCTBEHHO MYJIbTUIUIEKCUPOBaHWe C BPEMEHHBbIM
pasjiesieHueM KaHaloB M MeXaHW3M MHOKeCTBeHHOIO JOCTYTIa.

TWDM PON: MuoroBosnHoBasi PON cucrema, B KOTOPOM KaXK[blii KaHa/l MOXKeT OBbITh
UCronb30BaH MHoKecTBOM ONU ¢ KCronb30BaHWEM MYJIBTUIIEKCUPOBAHUS C BpPeMeHHBIM
pasziesieHreM KaHa/IoB M MexaHW3Ma MHOXKeCTBEHHOT0 OCTyTa.

PtP WDM kanan: B cucremax NG-PON 2, PtP WDM kaHasiom sB/sieTCs rapa OJHOIO
HUCXOJSAIIIEr0 W OJHOTO BOCXOJSILEro KaHaja [JIMH BOJIH obecrieunBarollasi TOYKa-TOYKa
coeJlMHEHNe.

PtP WDM PON: MmHorososmHoBas PON cucrtema, KoTopas BK/IHOUaeT TOUKA-TOUKA
COoeJJMHeHHe, WCII0/Ib3ys BblJeneHHbIM KaHan Ha ONU a1 HUCXO[ALero 1oToka M Bbl/le/IeHHbIN
kaHan Ha ONU fy19 BOCXOASI1Iero MoToKa.

PtP WDM u TWDM akTvBaLus U KOHTPOJIb.

PtP WDM HyzaeTcsi B CpeJiCTBaXx [ijisi KOHTPOJISL ¥ YIIpaB/ieHus1 COOOIIeHUs MU

* NGPON2 noppepxuBaeT IIMPOKUK CrieKTp ycrpoiictsB WDM PtP mpospauno, nostomy
Ka>K/IbIil HOBBIM KaHas1 TpeOyeT BCIIOMOrare/ibHOe yIpaB/ieHre ¥ KaHasl yIpaB/ieHust

Ons TWDM B pacnpegenenHout cucreme OLT, manasi MOILJHOCTh, He MelllaeT aKTHMBALUU
ONU, paxe eciu ONU He MOXXeT rapaHTUPOBAaTh Hauasio nepejjaud Ha HYy>KHOM JIJIMHe BOJTHBI.

* OTCcyTCTBYyeT MOTPEOHOCTh B CHHXPOHH3Al[MM W B MCIIO/Ib30BaHUM OTKa/MOPOBAaHHBIX
J1a3epoB.

* ONU mnepefiaeT Ha AOCTaTOYHO HU3KOM YypPOBHe, UTOOBI He MellaTb paboTaTb APYrUM
KaHaJlaM, HO Ha /IOCTaTOYHOM yPOBHe UTOObI 00HApy>KUTh C Tiomoripio OLT.

Hexotopsle npeumyiiiecta TexHosiorud TWDM PON 1o cpaBHenuto ¢ GPON (Gigabit PON
— I'urabuTHBIE MTACCUBHBIE ONTHUeCKHe ceTn) (Tabm. 1.) [4].

Tabmna 1

IIpeuMyiiecTBa ¥ HeAOCTAaTKM 10 CPaBHeHHUIO ¢ TexHosiorueid GPON
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GPON TWDM
PON
I'mbkocTh ucnonb3oBanus (Pay as you grow) + +++
B03MOKHOCTB MOAJEPKKU YCITYT TIPEIIPUSTUS - +++
OO011jas1 CTOUMOCTE 000PYIOBaHUS +++ ++

CrMCKY OCHOBHBIX U [IOTIO/THUTEIBHBIX BO3MOXKHOCTEH CKOPOCTH Iepejaud TeXHOJIOTHi
TWDM PON u PtP WDM PON cootBeTcTBeHHO (Tabs1. 2) (Tabn.3) [6].

Taomra 2
CnMcOK OCHOBHBIX M JIONO/JTHMTE/JIbHbIX BO3MOXXHOCTeH CKOPOCTH TMepejayd JAaHHbIX
TexHosioruu TWDM PON

Oy Hucxopsimii notok (Gbit/s) Bocxopgsmmii notok (Gbit/s)
basoBas 9.95328 2.48832
Orust 9.95328 9.95328
1
Omniust 2.48832 2.48832
2
Taonauna 3

CnMCOK OCHOBHBIX M JIOMO/JTHHMTE/JbHBIX BO3MOXXHOCTEH CKOPOCTH TMepefadyd AAHHbBIX
Texnosioruu PtP WDM PON

Onuuun Hucxopsimii notok/Bocxogsimii notok (Gbit/s)
BbazoBas 1.2288 - 1.2500
Onus 1 2.4576 - 2.6660
Onuus 2 9.8304 — 11.09
3ak/iroueHue

bynyiee ceteii NGPON 2 obeliaer 3HauuTe/bHbIE W3MeHEHHUsI B 00/1aCTU CKOPOCTHOTO
IIIMPOKOIIOJIOCHOTO JIOCTYTa, TMOBBIMIEHHsI HaJeXXHOCTU U 3((eKTHBHOCTU Tepejaud JaHHbIX.
Pa3BuTHe TepPCeKTUBHBIX TEeXHOJIOTHH, TaKMX KakK MHOTOBOJTHOBasi Tiepejiaua, TrHOKas
CIleKTpa/ibHasi CeTKa M YCOBepLIeHCTBOBAHHbIE METO[bl MOAYJIALUM, MO3BOJIUT Y[ OBIETBOPUTH
pacTyIye oTpeOGHOCTH B MPOITYCKHOM CITIOCOOHOCTH U KaueCTBe 00CTy>KUBaHUS.

Breznpenve NGPON 2 craHeT K/IHOUeBbBIM 3TalloM Ha IIyTU K WHTe/UIEKTyalbHbIM U
BBICOKOTIPOM3BO/MTE/IbHBIM CETSIM CBsI3M, 00ecrieurBasi OCHOBY /11 TAKUX TEPeIOBBIX PeIleHUH,
Kak 5G, IoT u obnauHble BbUMc/ieHUs. B pe3ynbraTe orepaTopbl CBSI3U U TI0/Ib30BaTesTH Moyyar
JOCTyTl K Oosiee yCTOWUMBBLIM, TUOKMM M MaclUTabWpyeMbIM CeTeBbIM pelleHusiM, (hopMupys
TeXHOJIOTHUeCKUH GyHAaMeHT i U¢poBoro Oyyliero.

B paHHOW cTaThe OBIIM pacCMOTPEHBI [Ba MeTo/a Tepefiaud [JJaHHbIX B TIACCUBHBIX
OTITUYECKUX CETSAX Z0CTYIIa, KOTOPble BO3MOKHO OylyT MCIT0/b30BaThCs B oKosieHuu NGPON 2:
TWDM PON u PtP WDM PON, ux BO3MOXKHOCTH, a TAK)Ke UX MIPEMMYLeCTBa U HeJJOCTaTKH.

B mnokonenrie NGPON 2 moryT ObITb TIPUHSITHI €ljé MHOXKEeCTBO [IPYTHX TepPCIeKTUBHbBIX
TeXHOJIOT A, HO TIOKA UTO BLIOOP HAaXOJUTCS MEXKAY STUMU JIBYMSI TEXHOJIOTUSIMU. Y KaXK/I0M U3 HUX
eCTh CBOU IUTFOChl U MUHYChI, TeM He MeHee, OOJIBIITMHCTBO U3 3TUX TeXHOJIOTHU BCe ellle HaXOJaTCs
B ¢ha3e uccnenoBanus. Hy)kHo 6osibIlie MCCeOBaHUN U TeCTUPOBAaHWM, UTOOBI TIPOJJBUTATh UX B
KauyeCTBe MPOMBILLJIEHHOIO CTaHzapTa.
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5/1eKTPOHMKA U TeIeKOMMYHHUKaLK»
EHY uwm. JI.H. I'ymuneBa, Acrana, Kasaxcran
Hayunblii pykoBogutesib - Kanbimrasuesa 1. A.

AHHOTanuA

B craTtbe mipefcTaBieHbl pe3y/bTaThbl MCCAeJOBaHUS W pa3pabOTKU aHTeHH C KPYroBOU
roJisipu3aient s cucreM pajguodactoTHor uaeHtudukammu (RFID) B auanazone 860—900 MI'n
(UHF). B kauecTBe OCHOBBI MCIOJIb30Ba/iach neuatHasi aHTeHHa komnaHuu FEIG ELECTRONIC
GmbH (Tepmanusi). B pabore co3maHa aHa/lorMuHasi aHTeHHa, HO 0e3 CHMMETPHPYIOIIEro
TpaHcdopmaTtopa.

Pa3paboTaHHBIN TeYaTHBIA [AWUIOIL BBINOJHEH Ha moaaokke FR4 Tommmuor 1,6 MM c
OTHOCHUTE/IbHOW AU3/IeKTPUUYECKOW MPOHULIAeMOCTbI0 4,3 Y TaHreHCOM yI/ia [AW3/IeKTPUYeCcKrux
notepb 0,02. Ero rabaputel coctapnsitorT 332 X 34 X 1,6 MM. KOHCTPYKI[USI aHTEHHBI U [JUIIOJb
ripeiBapyuTe/ibHO cMojiepoBanbl B CST Studio Suite — nporpaMMHoli cpefie [1/1s MOZie/IMPOBaHUS
aHTeHH U BU-ycTpoiicTs.

AHanu3 1okKasas, UTO pe30HaHCHAasl yacTOTa aHTeHHbI cocTapisgeT 868 MI'L, a MOLIHOCTb
usnyuenusi gocruraet 11.7 abm (|S11| < —10 dB). Ha ocHoBe MoOfeMMpOBaHUs U pacueToB Oblia
W3rOTOBJIEHAa ¥ coOpaHa pabouasi Bepcusi aHTeHHBI. TeCTHPOBaHMe C UCTIO/Ib30BaHHUEM CITEKTPA/IbHOTO
aHanu3atopa Spectrum Rider FPH noaTBepAuio BLICOKYHO TOYHOCTb COOTBETCTBHSI pe3y/bTaToB
V3MepeHU C PaCYeTHBIMU JJaHHBIMU.

Kirouessle csioBa: RFID — TeXHO/I0TUs, aHTeHHa, KPyrosas Io/sipu3anusi, CYUThIBaTe lb.
AKTya/nbHOCTH

PaguouactrotHas uaeHTHdUKaluys (RFID) — 3To TeXHOJIOTHs, MO3BOJIsOIIas 6eCKOHTAKTHO
UIeHTUPULIMPOBaTh M OTC/IeXHUBATh 00BEKThI. B mocsjiefHue TOAbl OHAa aKTMBHO pa3BUBAeTCs U
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