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4. BeHgpo, A.M. CASE-TexHO/I0rnMn coBpemMeHHble METOAbl U CpeacTsa
MPOEKTUPOBaHUSA NHPOPMaLMOHHBIX cuctem [Tekct] / A.M.BeHapos. - Mocksa:
®unHaHCbI 1 cTaTUCcTUKa, 2008. -176 C.

YK 510:004.02
3anues ropb Muxaiinosuu,
acCUCTEHT Katheapbl NPUKIAAHON NHDOPMATUKN
N MHOPMALIMOHHBIX TEXHOMOTNIA VIHCTUTYTa MHXKEHEPHbIX TEXHOMOTMMIA U
eCTeCTBeHHbIX HayK HNY «benl'Y»;
(benropopa, Poccus)
JlbicakoBa TaTbsAHa ANEKCEeEBHA,
acCUCTeHT Katheapbl NPUKIAAHON NHDOPMATUKM
N MHOPMALIMOHHBIX TEXHOMOMMI VIHCTUTYTa MHXKEHEPHBIX TEXHOMOTMMIA U
€CTeCTBeHHbIX HayK HNY «benl'Y»;
(benropopa, Poccus)

BblIBEOP PALUIMOHAJIBHOI'O TMOBOI'O OBOPYNOBAHUNA OJ14
PEAJTM3ALUNIN NMPOEKTOB SHEPI O3®PEKTUBHbLIX PAANOCETEN

AHHOTaUMSA

B cTaTbe pacCMOTpeHbl OCHOBHblE TWUMbl YCTPOWCTB A5 MOCTPOEHUS CETU
HTepHeTa Bellei ¢ ncnonb3oBaHnem rnpotokona LoRaWAN. NpeanoxeH metoq
(hopmanmsaummn cnaboCcTpyKTYpUpoBaHHON 3aaavn. PaccMOTpeH Cnocob peLueHus
3a7ja4mn Bblbopa pauMoHaIbHOro TUMOBOro 060PYyA0BaHMS AN peasin3aumnmn Npoek-
TOB 3HEPro3MEKTUBHBIX CETEN B YC/IOBUAX FOPOACKONM 3aCTPOMKM HA OCHOBE Me-
ToAa aHanM3a vepapxuii npu nomowy CIMP «PelueHne».

KnoueBble cnosa

lorawan, aHeproag)eKTMBHOCTL, 6ECNPOBOAHbIE TEXHOOTW, METOZ aHaIN-
3a nepapxuii

[Mpwn BbIGOpPe 060pyAOBaHUA 415 NMPOEKTUPOBAHMA M NMOCTPOEHUA padmoce-
Te yUYNTbIBAtOTCA CNefytoLime 3HauMMble XapaKTEPUCTUKMN: KayeCTBO TeXHUYe-
CKOW [JOKYMeHTaLuu, cepBncHas NoamepKKa rnosb3oBaTesiei, TpYyL0eMKOCTb MOH-
TaXHbIX PaboT, CTeneHb 3aWMTbl Kopryca ycTpoincTea[l], Ananas3oH pabounx Tem-
nepatyp[2].

[MoMMMO NpYBEAEHHBIX BbilLe OCHOBHbIX KPUTEPUEB K MPUMeHSeMOMY 060-
PYLOBaHUIO, TaKXe HeoOXOAMMO YUMTbIBATb TakKue XapaKTepUCTUKM Kak: LeHa,
COBMECTUMOCTb C APYTMMW YCTPOMCTBaMM, YaCTOTHble XapaKTePUCTUKK YCTPOW-
cTBa (pasHble 4719 pasHbIX PervoHOB), HaiMyme NpefycTaHOBEHHOro 1 (Uaun) co-
nposoguTensHoro MO, AONONHUTENbHBIN PYHKLMOHAN YCTPOCTBA, OCOOEHHOCTH
UCMOJIHEHNSA YCTPOMCTBA - Ha/IMYMEe CbEMHbIX, 3aMEHSIEeMbIX 3/IEMEHTOB (Hanpw-
Mep, aHTEHH); CIOXXHOCTb B 0OC/Y>XXMBaHUW, HAIMYME NHAMKATOPOB PaboThbl U T.4,.

Mepeinem K aHann3y xapakTepucTuk. [ns Bbibopa Hanbonee Noaxoasiuei
a/IbTepPHaTUBbLI BOCMO/Ib3yeMCA METO0M aHa/Im3a nepapxuii. Mepapxus peLueHunin
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chopmupoBaHHaa no npobneme «BblIbop TMNOBOro 060pyA0BaHNA» M300paKeHa
Ha pucyHKe 1. B xoae pewleHns AaHHON Npobnembl 6bI1M NPUMEHEH METO[, 3KC-
NMEePTHOM OLEHKM, pe3y/nbTaTbl KOTOPOro BHOCU/IUCL B MaTPULIbl NapHbIX CpaBHe-
HUI BCEX a/IbTEPHATMB.

PucyHok 1 - Vliepapxus peLueHunia npobnemsl «Bbi6bop TMNOBOro 06opyaosa-
HNA»

B pe3ynbTtate pelueHus npobnemMbl nogbopa TUMOBOrO 060pyLoBaHWS LA
peanM3aumm NPOEKTOB 3HEPro3MEKTUBHBIX CETe C MPUMEHEHUEM TEXHOMOIMK
LoRa MeToaoM aHanmsa vepapxuin 6bl10 YCTaHOB/IEHO, YTO Hambosiee npueme-
MbIM ABNISIETCA UCMONb30BaHWe roToBbiX nNpuoopos ¢ LoRaWAN mogynamun (pu-
CYHOK 2). Takoe peLleHne 00yCnaBN1MBaeTCAa XOPOLLUMMI NOKasaTeNgMn XxapakTepu-
CTUK [aHHbIX YCTPOWCTB: Kak NpaBsu/o, YyCTPOMCTBA 3TOr0 Knacca UCMOJHAKTCA B
MblfeBNaro3awMTHbIX Kopnycax, UMeto LUMPOKUIA Anana3oH pabounx TemnepaTyp,
a TaKXXe CHabXXeHbl pasbeMaMm U MexaHU3MaMu KpenseHus, 4To CyLLLeCTBEHHO 06-
NeryaeT nx Ncnosib3oBaHue.
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PucyHoK 2 - BbIBOg, pe3ynbTaToB peLleHns 3aaayqm Bbibopa pauvoHaibHOro
TUNOBOro 06opyaoBaHUsA
Hanpumep, komnaHusa LoraLink (r. Mocksa) crieyuannsnpyeTcs Ha peLue-
HUAX B 06nacTu «/IHTepHeTa BeLlei» 1 npeasiaraeT WWMPOKUIA CNEKTP PasINUHbIX
yCTpoicTB (Tabnmua Nel).
Tabnuua 1 - MogenbHbIin pag ycTpoicts LORaWAN npakTUYeckoro HasHa-

YeHUs
MNpoayKT BapunaHTbl cnosb30BaHNA(NPUMEPbI)
Senlab | CmapT-cueTumku Bopa, " a3, 9neKTpnyecTBo, PenieiHble
M YMHbIA ropog, BbIXObl
Jatumk goxxas
KOHTpO/b opoLleHns
Senlab T | KomdopT B nomeLleHnn T°/ BnaxHOCTb
Senlab | ¥YMHbI ropog
H
Senlab C | daHHble 06 OKpy>catoLled | KauyeCcTBO Hapy>XHOro Bo3gyxa
Senlab A | cpeapbl Jatyumk wyma
C/XKoHTponb KayecTBa BnaXxHoCTb NOYBkI
KoHTpOAb 3anonHeHns pe- | KOHTPOMb YPOBHSA XXMAKOCTU
3epByapos NaeHTudukaums gedektos
PesepByapbl, 6yHKepbl, YPOBeHb 3amnos-
HEHMSI MYCOPHOI0 KOHTEHepa
Senlab D | YganeHHoe o6¢cnyxxnBaHne | KOHTPO/b OTKPbITUSA BEpPEl

C605 060pyaoBaHUS

PekomeHzaLmMn No pabote C KOHKPETHbIMK (PUpMaMmU-nocTaBLnKaMum nm
NMPOV3BOANTENAMW YCTPOIMCTB, a TakKXXe Mo HOMEHK/aType YCTPOMNCTB HEO6X0AMMO
thopMynmMpoBaTb UCXOAS N3 OCOBGEHHOCTEN KaXKA0ro NpoeKTa aHeproaeKTUBHbIX
pafuoceTei ¢ cnonb3oBaHveM TexHonorum LoRA. IMpu pa3paboTke TakKnX peko-
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MeHZaunn Heo6X0AMMO YUUTbIBaTh KPUTEPUIN OMUCAHHbIE BbILLIE, @ TAKXKe: YUNTbI-
BaTb TEKYLLYIO KOH(pMTYypaLnio CeTU N NMEIOLLYHCA MHAPACTPYKTYpPY (eCnn ecTb),
0COBEHHOCTU NnaHALagTa N OKpY>KatoLwein cpefbl B PervoHe peasmsalmm npoekTa,
0COBEHHOCTU cpefbl MPUMEHEHWs, MIOTHOCTb XWIULLHOW 3aCTPOMKM B PErnmoHe
peanusaunmn NpoekTa, Haimyme NOCTaBLUMKOB U (MNK) X (DUNNANIOB B PervoHe pe-
afm3aummn npoekTa, HOMeHK/aTypa U MOAENbHbIA psf YCTPOWCTB npeasiaraeMbix
MOCTaBLLMKOM.

Cnu1coK 1cnonb3oBaHHOW NUTepaTypbl:

1. FOCT 14254-2015 MexrocyapCTBeHHbI cTaHgapT. CTeneHu 3awim-
Tbl, 06ecneumBaemble o6onovkamu (Kog 1P)[Tekct] B3ameH FTOCT 14254-96 -
BBeq. 2017.03.01 - Mockea: PocctaHgapT. OduumancHoe mnsgaHve. M.: CtaHgap-
TUH(opM, 2016 rog 34c.

2. FOCT 15150-69 MexrocyaapCcTBeHHbI cTaHAapT. MaluvHbl, npubo-
Pbl U Apyrve TeXHNUYecKue nsaenms. ICnofHeHns ana pasinyHbIX KIMMaTUYeCKnx
painoHoB. Karteropuu, ycnoBsus akcnayaTauum, XpaHeHUs 1 TpaHCNOPTUPOBaHMUS B
4yaCT BO3AEWCTBMS  KIMMATUYECKMX (haKTOPOB BHELLHEN cpefbl - BBEA.
1971.01.01, Mocksa: CtaHgapTugHopm 2010, 58c.

3. OkoHeyHoe o6opyanoBaHne LoRaWAN [2neKTpoHHbIA pecypc]/
ONeKTPOH. TekcToBble pAaH. - Mocksa: 2016. Pexum poctyna http://lora-
link.ru/equipment/terminal.html, cBo60aHbI

YK 510:004.02
JlbicakoBa TaTbsiHa ANeKCceeBHa,
acCUCTEHT Katheapbl NPUKIAAHON NHDOPMATUKN
N MHOPMALIMOHHBIX TEXHOMOTNIA VIHCTUTYTa MHXKEHEPHBIX TEXHOMOMNIA U
€CTeCTBeHHbIX HayK HNY «benl'Y»;
(benropopa, Poccus)
3anues ropb Muxaiinosumu,
acCUCTeHT Katheapbl NPUKIAAHON NHDOPMATUKM
N MHOPMALIMOHHBIX TEXHOMOMNI VIHCTUTYTa MHXKEHEPHbIX TEXHONOTMIA U
€CTeCcTBeHHbIX HayK HNY «benl'Y»;
(benropopa, Poccus)

BbIBOP PALUIMOHAJIBHOI O NMPOTOKOJIA CBA3N SHEPIO3®-
PEKTNBHbLIX CETEW AJ1A NOCTPOEHVNA CETV NHTEPHETA BE-
LLLEV B YC/TOBUNAX TOPOACKOW 3ACTPOVKWU

AHHOTaUmS

B cTatbe pacCMOTpeHbl K/4eBble acreKTbl MOCTPOeHUA ceTu VIHTepHeTa
Bewlen. TpennoxeH meTon dopmanm3aumn cnaboCcTpyKTypUpoOBaHHOWM 3adayun.
PaccMOTpeH croco6 pelleHns 3afayn Bblbopa paumoHasbHOro CTaHzapTa CBA3W
3HeproapgeKTNBHbLIX CETel B YCNOBUAX MOPOACKOA 3aCTPOMKM Ha OCHOBE MeToja
aHanmn3a nepapxuii npy nomolum CrP «PelieHnes.

KntoyeBble cnosa

lorawan, CTpuX, 3HeprosPdPeKTMBHOCTb, 6eCNPOBOHbIE TEXHOMNOMNN, METOL,


http://lora-link.ru/equipment/terminal.html
http://lora-link.ru/equipment/terminal.html

