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BUKOPHUCTAHHSA BE3IIPOBIJIHUX TEXHOM.JIOF[[‘/II HEPEJAYI
JAHUX VIS BUPILIEHHSA 3AJAY Y HEPYUHIBHOMY
KOHTPOJII

PO3ristHyTO HOBHIT HANPSIMOK y BHKOPHCTaHHI 0e3IPOTOBHX 3ac00iB mMepenadi JaHUX IS TEXHIYHOT
JIarHOCTUKH 3 BiIOMUMHU CIIOCO0aMU HEpPYHHIBHOTO KOHTPONIO. BHKOHAHO OIJSA MOXKIHMBOCTEH
3aCTOCYBaHHS pi3HHX 0€31poTOBUX 3aco0iB Imepefadi JaHUX Ta OOIPYHTYBaHHS BHUKOPUCTAHHS
ICHYIOYMX CTAaHAAPTIB Ul NMEBHUX 3a7a4 i YMOB HEpyiHIBHOro KOHTpoio. HaBeneHo ysaranbHeHy
(yHKIIOHATBHY CXeMY CUCTEMH (IIPHUJIajly) 3 BAKOPUCTAHHSAM O€3IPOBIZHOrO KaHaly Iepe/adi JaHuX.

PaccMOTpeHO HOBOE HANpaBICHHE B UCIONB30BAHHU OECIIPOBOJHBIX CPEJCTB Hepefadd NaHHBIX IS
TEXHHUYECKOIl IMarHOCTHKY C H3BECTHEIMH CIIOCOOaMH Hepa3pyLIAIoIiero KOHTPoIIs. BeimonHen 0630p
BO3MOJKHOCTEH NPUMEHEHHMS Pa3IHYHBIX OSCIPOBOIHBIX CPEACTB MEpeAau AAHHBIX U 0OOCHOBaHHE
HCTIONB30BAHHS CYIIECTBYIONINX CTAHIAPTOB I OIpeIeIeHHBIX 3a1ad U YCIOBHI Hepa3pyIlIalomero
xoHTpouis. IlpuBeneHa o6obLIeHHas (YHKIIMOHATIbHAS CXeMa CHCTeMbI (prbopa) ¢ MCIOIb30BaHHEM
0ecIpoBOIHOTO KaHaja Mepe/iayn JaHHbIX.

Considered a new trend in the use of wireless data transmission for technical diagnostics of the known
methods of nondestructive testing. The review features the useof various wireless data and justification
of the use of existing standards for particulartasks and conditions of nondestructive testing.
Generalized functional scheme of the system (device) using a wireless data link.

BusiBIICHHS TEXHIYHOTO CTaHY BEIMKUX Ta BAKKOIOCTYITHHX KOHCTPYKLIi €
aKTYaJIbHOIO 33/1aueio, BUPIMICHHSIM SIKOI 3aiiMaioThcs y BChOMY cBiTi. Kpim
BEJIMKMX PO3MIpiB 3a3HAa4€HHI KOHCTPYKIII MOXYTh MAaTH 3HAUHY IMPOTSKHICTb.
Jlo Takoro TWITy KOHCTPYKWIH BiJHOCSATH Ha(TO- 1 Ta30MPOBOAM, TEIIO- 1
BOJIOMATiCTpaji, UUCTEpHH, KaHATH BAHTOBHUX MOCTIB, TOIIO. BaxiuBum
acriekToM HepyiHiBHOro kontponto (HK) € rapantyBanns Oe3meku y
MDKKOHTPOJIBHUM  TepioJi 4epe3 MOHITOPUHI TEXHIYHOTO cTaHy o0’ekTiB. s
LBOTO TIOTPIOHO OOOB’SI3KOBO BHSBISATH JiepekTH 1 3a IIKanow iXHBOL
KPUTUYHOCTI TIPOBOJIMUTH BIAMOBIHI 3aX0U JUIS IXHBOTO YCYHEHHsI 00 YCYHEHHS
{XHBOTO MOXJIMBOTO BIUIMBY. 3 JOCBiZy IPOBEACHHS KOHTPONIIO, IV TOLIYKY
nedekTiB TpyOOIPOBOMIB, a TAKOX IHIMMX TabapUTHUX UM BEIHKUX 32 CBOEIO
MIPOTSDKHICTIO 00 €KTIB, BapTO 3a3HAYUTH HEOOXiIHICTh JOCHTH BEIUKOTO 00’ eMy
JomOMiKHUX poOiT. Taki momomixkHi poOOTH MOXYTh 3HAYHO BIDIMBATH Ha
Bapricth mpoBeaeHHS HK. Yacto TpyOm 3HAXOOATBCA MMM 3eMIICI0, TIij
3aTI3HUYHAMU Ta HITUMU TIEPEX0IaMH, ACSKi TUITHKA MOXYTh 3aHYPIOBATUCS Y
Boad. Yci Ha3BaHI (aKTOPH 3HAYHO YCKIAJHIOIOTH IH)KEHEpHY 3amady
3abe3neuenHs Ta npoBeneHHs HK. OmHNM 3 akTyalhbHHX NHATaHb € OpraHi3allis
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KaHally nepefadi naHux Bij 00’ekty kKoHTposto (OK) mo 6rmoky oOpoOKH faHMX.
Lpomy mpucBsiueHa gaHa CTarTTs.

TeMtt >kUTTSI i pOOOTH JTIFOJICH B OCTAHHE CTOPIYYs HEUMOBIPHO MPUCKOPHBCH.
3aiiBuM Oyne 3HOBY Big3Ha4yaTH BaXJIMBICTh Ta BEJIUKY KiJIBKICTh BIIKPUTTIB Y
BCiX cdepax >KUTTA B OCTaHHI JeKiibka necsatupid. [Hdopmamis, sk HIKOMH,
OXOMHJIa KOXKHY JIFOJMHY HAIIOTO CYCIIJIbCTBA T HE JIA€ )KOAHUX IIAHCIB B YCIIXY
THM XTO irHOpYe ii HOBI xBuJIi. OpraHizanis, 3py4HiCTh, IIBUJKICTD Ta HANIWHICTh
oOMmiHy iH(popMmanii MK TakuMHu mnpucTposiMu, sk LapTop, PDA, moOinbHi
tenedonu, manmerHi nepconansHi komn 1otepu (1K), mocinae 3Hauyie micue B
ChOTOJIHIIIHIX PO3pOOKaX 1HKEHEPIB.

Opranizauis kaHaniB nepeaadi iHpopmauii y HK, sik Bxe 3a3Hauanocs, Mae
BUCOKY aKTyalIbHICTh, 30KpeMa MPH CTBOPEHHI aBTOMAaTH30BaHUX CHUCTEM 300py
Ta mnepexayi nanux. besgporoBa mepemaua nmanux (BIIJI), sx oauH 3 HOBHX
Croco0iB, JI03BOJISIE CKOPOTHTH BUTPATH Yacy Ha 3[IHCHEHHS KOHTPOIIO 00’ €KTY,
3MEHIIUTH KIJIBbKICTh OOCIYrOBYIOHUOTO IEPCOHANly 3a 3HA4HO BiJJIAlICHUMHU
00’€eKTaMu, SIKI MOXKYTh MaTH SIK BEJIMKY IPOTSHKHICTh y BUIIAJKY TPYOOIIPOBO/IIB,
TaK 1 MPOCTO BiAJAJCHUMH BiJ omeparopa KoHTpomto. OCTaHHI JIOCSTHEHHS B
MiHiaTIOpHU3alii eJeKTPOHHMX TPHCTPOiB ¥ iHTerpamii JaT4WKiB JArOTh
MOJKJIUBICTh OJIEp’KaTH YYTJIMBI €IEMEHTH, OCHAIlleHI Oe3pOTOBHMHU 3aco0aMu
3B'I3KY W maM'aTTIO Juis 30epiraHHs i oOpoOku manux. Ha 0a3i TakuX eJIEMEHTIB
MOXXe OYyTH CTBOpEHE «IHTEIEKTyalbHEe» YCTaTKyBaHHs, y SKOMY pobota
PO3piI3HEHUX NAaTYHMKIB MOXKE€ KOOPIMHYBATHCS IJIsI CTBOPEHHS Mepexi mepenadi
JTAHUX.

[licnmss po3poOku 1 BiIArO/PKEHHS APOTOBMX CUCTEM IIepenadvi JTaHuX,
YUMaJIO 1HXKEHEpiB 3alHsUIMCh MUTAHHSAM BIPOBAJDKEHHS aHAIOTIYHOI CUCTEMHU Y
panio edipi. Bei i HamaraHHs TPUBEIM O CTBOPEHHS IEPCOHAIBHUX MEpex
0e37poTOBOr0 3B’SI3KYy Ha HIDKHBOMY PpIBHI MEpEXHOI iepapXii NpHCTPOIB.
Bunaxin orpuman im’st WPAN (Wireless Personal Area Networks) i cboromui €
OJTHMM 13 CTaHJapTiB I opraHizaimii Oe3NMpOBIAHUX Mepex Iepenadi JaHHX.
Mepexxa tuny WPAN mpencrasisie coboro cucreMy O0OMiHY JaHUMH 3
OOMEXEHUM pajiycoM il A TOpPIBHSHO HEBEeNMKHX Bifcraneit (3—60 m),
pernamenTyetbest cranpaptom |EEE 802.15.4. Bona BHKOPHCTOBYEThCS, AK JUIA
00’eIHAaHHST OKpPEMHX HPHUCTPOIB MDK CO00I0, Tak i sl iXHBOTO 3B’SI3KYy 3
MepeXaMH OibII BHCOKOTO pIiBHS, B TOMY YHCII 3 TJIOOAJIBHOIO MEPEXero
InTepuer. Lli mpucTpoi CTBOPIOIOTH KaHAIM Iepenadi JaHUX 1 Jialma3oHi 4acTOT
Big 400 MI'y o 2,4 T'Tr.

3aBIsSKM BiICYTHOCTI BHMOTH JIILIEH3YBaHHS! LIMPOKOI PO3IMOBCIOMKEHOCTI
HabOyna vacrora 2,4 I'Tr. Kanamu nepenaui manux Ha 6a3oBid gactoTi 2,4 I'Tn
CTaJIM IOMYJIIPHUMH JUTS IPOMUCIIOBOI, HAYKOBOi, MEIMYHOI anapaTypy, a Takox
JUIsL €KOHOMIYHUX Oe3npoToBux pimeHp Mepexx WPAN. 3ragani kaHamu He
NOTpeOyIOTh OIUIaTH 3a BUKOPHCTaHHs pagio edipy i cepTH]ikoBaHI B SKOCTI
JIOKaJbHUX KOMYHIKalii. Bapro BiA3HaUWTH MiIBUILNEHY 3alliKaBIEHICTh Yy
JI0IaTKax, 10 BUKOPHCTOBYIOTh OaraToHampaBlieHy Nepeaavy AaHux. be3apoTosi
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chucteMn 1030aBieHi 0araTbOX HE3pYYHOCTEH, MpUTaMaHHUX JPOTOBUM
KOMYHIKaIism.

Cucremu BIIJ] s opranizamii mepemadi JTaHWX Ha BEJIMKHX BiJICTaHSIX
MpeNCTaBeHi y BUIJIAL MPUCTpPOiB, siki BukopuctoByioTh GSM/GPRS(EDGE),
UMTS(3G, 4G) xananu. IliHoBa mpuBaONMBICTH Ha I[i TEXHOJOTIi pPOOUTH
MOXJIMBUM iXHE aKTHBHE BHUKOPHCTAHHS JUIS Taly3i BiJIaleHOr0 MPOMHUCIOBOTO
MOHITOPHHTY, JUIsl CHCTEM OTpUMaHHs iHpopMAIlii Ta KepyBaHHS MPOIIECAMH.

IlepeBaru Ta HemoJliku 0e3npoOBiAHOI Mepenadi JaHUX A1 BHPilIEeHHS
3anay HK. CyrreBUM HenoiiKoM BiJJOMHX ChOTOJHI CIOCOOIB € HEOOXimHICTh
opranizauii iH(pOpMaIiHHOIO KaHaly MK MEpeTBOpIOBaYeM i OJIOKOM 0OpOOKH
iHpopMarlii 3a goromoroto kabdento. Lle cTBoproe ynMManty CKiIagHiCTh OTPUMaHHS i
00poOku iHpopMaIii y MiclsgX 3 0OMEKEHHM JIOCTYIIOM, a TaKOX CKJIaJHICTh
ABTOMATH30BaHOro 30epiraHHs JaHuX BHUMIipoBaHb. Bukopucranus bII/]
JI03BOJISIE 3MEHILMTH BUTPATH Ha JOCTAaBKY OOJIalHAHHA A0 00’€KTY KOHTPOJIO Ta
CKOpPOTHUTH EKCIUTyaTalliiiHi 3aTpaTy.

Mertor0 BIPOBaKECHHS OC3MPOBIJHUX TEXHOJIOTiH SIBISIETHCS CIPOIICHHS
IIpoIleCy OTPHMaHHS Ta Iiepefadi JaHWX B CHCTEMax HEPYHHIBHOTO KOHTPOJIO,
BHCOKa BIpOTIJHICTH Tepefadi [JaHWX, 32 PaXyHOK BHKOPHCTaHHS NIH(POBOI
00poOkn 1 mepenaui Oe3mocepenHbo nMGpoBoi iH(OpMalii BiJ MEPBUHHOTO
repeTBopIoBaya 10 0JIOKy 00poOkM raHuX (IepCOHANBHUHA KOMIT IOTEp Ha SIKOMY
Oy/e 31iHCHIOBATHCS 3allHC, aHANi3 OTPUMYBAHUX JaHUX Ta KEPYBaHHS MPOLIECOM
JUArHOCTHKH).

Takwuii crioci6 Moxxe OyTH peani3oBaHO 3a JOMOMOTOI0 IPUCTPOIO JI0 CKIIaTy
SIKOTO BXOJISITh: TIEPBUHHUI MEPETBOPIOBaY, aHAJIOrOBHI OJIOK, OJOK aHaIoroBo-
nnpOBOro MEePETBOPEHHS, OJIOK KepyBaHHsI, OJI0K Oe37pOTOBOI Mmepenadi TaHuX i
JDKEPENO YKUBJICHHS.

i Ab Bra BK

K MK J@U K

Puc. Cxema (yHKIIOHANTBHA y3arajabHeHa
TIIT — mepBuHHMIT neperBoproBay; Ab — anamorosuii 6iok; BI1J] — 6ok Ge3npoBinHOT
nepenadi nanux; BK — 6ok xepysanns; DK — mxepeno xusnenns; [1K — nepconanbHuit
KOMIT'IOTEp.

IMomaua 3amanoro curnany Ha OK Ta peecrpauiss CHrHay BiamoBimi
3IIIHICHIOETHCS 32 JIOTTIOMOTOI0 IIEPBUHHOTO MEPETBOPIOBaYa, aHAJIOTOBUI CUTHAI 3
SIKOTO TICPETBOPIOETHCS B IUGPOBUH 1 3a JOMOMOIOK OJOKY Oe3MmpoBigHOT
nepenaui nanux nepenaerses Ha [1K abo iHmmi npucTpiii KepyBaHHs, 00poOKH Ta
cucTeMaTH3allil JaHuX, sIKi 31iHCHIOITh KEpyBaHHs MPHJIAJOM 1 HECYTh TEXHIUHY
iH(pOpMaIlito Ipo cTaH 00’ €KTy KOHTPOIIIO B XO/1i HOTO CKaHyBaHHSI.
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Jo vemomnikiB BI1/] BiTHOCATEL HACTYIIHI:

e HecymicHicTs 00aqHaHHs (YacTKOBa a00 TIOBHA) MIXK PI3HIMHU THIIAMA
a6o mokoninusmu BIT/T;

o JlomaTkoBe CIIOKUBaHHSI CHEPTi;

e besneka. [ToTpiOHO BUKOpHCTOBYBATH IU(BPYBAHHS 1 KIIIOY1 JUIsI
koHinenuiitnocti BI1JI. Bei cranmaptu BI1J] MatoTh Bce HEOOXiaHE IS JIETKOTO
1 IBUIKOTO BUPILIEHHS IIbOTO MUTAHHS.

o Husbka mBuakicts nepenadi ganux. Ceoroani bITJ] moctymaeTbes y
[bOMY ITOKa3HHUKY JPOTOBUM KOMYHIKAIIisIM.

[lpu mpaBuibHOMY miaxozai mo mocraeieHoi 3amayi y HK BmimB Beix
Ha3BaHUX HEIOJIKIB MOXKHA ONTHMI3yBaTH abo 3BECTH JI0 MiHIManbHOTO. Jleski 3
HHX a0COJIIOTHO HE BIUIMBAIOTH Ha nporec nmposeaeHHs HK.

Cepexn mepeBar BapTO BiJMITUTH MOOUIBHICTH Ta JIETKICTh CTBOPEHHS 1
pecTpyKTypH3allii.

Orasig texnodioriii BIIJ. YV Haii6inbin po3noBCioKeHOMY Jiana3zoni 2,4
ITu mmpoxoro mommpenHs 3100yau TexHosorii WiFi, Bluetooth i ZigBee.
KokHa 3 nmX TEXHOJIOTIM Mae BJIACHI YHIKaJIbHI XapaKTEPUCTUKH, SIKi 1
0OYMOBIIIOIOTH iX IT€BHI 00JIaCTi BUKOPUCTAHHS, a TAaKOX IPAKTHYHO 3HHILYIOTh
(aKTOp KOHKYPEHIIT Mi’)K HUMH.

[IporoHyeMO pO3IIISIHYTH TaOJIHII0 OCHOBHUX XapaKTEPHCTHK TEXHOJIOTiH

BITL

Tabmms
[opiBusuHA cTaHgapTiB cimericTBa 802.15 i 802.11b/g/n
WiFi

Texuosoris | ZigBee Bluetooth
Crannapt 802.15.4 802.15.1 ?82.1 802.11g 802.11n
Yacrora, 0.868 | 0915 | 24 24 24 24 2.4 (5)
IT
IBuakicTb 20 40 250 1 11 54 600

KO/c KO/c KO/c | Mb/c M6/c | M6/c (300)

M6/c

Buxinna
HOTYKHiCT 0 nbm 0-20xbm 20nbm | 20nbm 20nbm
Paniyc nii, | 10-100 10-100 100 100 150-300
M
Po3smip 4-32 >250 >1000 | >1000 >1000
cTeKa
KOaiT
Po3wmip 216, 264 7+1 64 64 64
Mepexi

74



Texnousoriss 6e3npoToBoi nepenayi nanux WiFi 3acHoBaHa Ha craHmapTi
IEEE 802.11. Crammapr IEEE 802.11 BW3Hauae NpOTOKONH, HEOOXimHI It
opranizauii JokansHux 6e3apoToBux Mepex (WLAN). OcHOBHI 3 HUX - IIPOTOKOJ
kepyBaHHs goctyriom 1o cepemoBuma MAC (Medium Accsess Control) i
TIPOTOKOJI Iepeiadi CUrHaiiB y ¢isuunomy cepenosumi PHY.

Sk ocHOBHHII MeTon JOCTymy JO0 cepenoBuiia, craHaaprom 802.11
Bu3HaueHni MexanisMm CSMA/CA (Carrier Sense Multiple Access with Collision
Avoidance ) — GaraTocTaHIiHHUNA AOCTYN 3 KOHTPOJIEM HECYdOi i 3amo0iraHHAM
koH(pmikTiB. B ocHOBY cranmapry 802.11 mokiajieHa CTiUIBHUKOBA apXiTEKTypa,
NPUYOMY Mepeka MOXKe CKJIaJaTHCs SK 3 OJHi€l, Tak 1 IeKiUIbKoX To4ok. KoxeH
CTUTBHHMK YIPaBISETHCS 0A30BOI0 CTAHINEIO, IO Pa3oM 3 POOOYMMH CTaHIISIMH,
AKi IepeOyBaroTh y MeXkax pajiyca Horo Oii 1 poOOUMMH CTaHLIAMU KOPUCTYBadiB
yTBOpIOE 0a30By 30HY OOCIyroByBaHHs. TOukM JIOCTyImy 0araToCTUTBHHKOBOL
Mepexi B3aEMOJIIOTh MIXK COO0I0 Yepe3 PO3MOALILHY CHCTEMY, sKa SIBIISIE CO00I0
€KBIBAJICHT MaricrpajibHoro cermenra kadenbHux JIBC. OckilIbKU ycTaTKyBaHHS,
IO TpaIoe Ha MaKCUMAaJIBbHIH NIBUAKOCTI Ma€ MEHIIUH pajiyc Aii, YuM Ha Oiibie
HU3BKUX TIBUAKOCTSIX, TO cTaHaaptoM 802.11b/g/n mepenbaueHe aBTOMATHIHE
3HW)KEHHS IIBUJIKOCTI MPU MOTipIIEeHH] sIKocTi curHaimy. WiFi opieHToBaHMid Ha
nepeaayy BeMMKUX oOcsariB iHGopmamii. Ile moxe Oyru motokoBe Bimeo, HiFi
aymio, roioc, JIBC.

Be3nporoBa texnousorist Bluetooth 3acnoBana na cranmapri IEEE 802.15.1
Ta € CTaH/IapTOM, 110 BU3HAYae (QyHKIIOHYBaHHS KOMIIAKTHUX CHUCTEM 3B'SI3KY Ha
HEBEJIMKHX BIJICTAaHAX MDK MOOUIBPHUMH IEPCOHAJBHUMH KOMITTOTEPAMH,
MOOUTEHUMU Tene(OHAMU H IHITUMU MTOPTATUBHUMH PUCTPOSIMH.

Bluetooth sBmsie coboro Hemoporwit pamio iHTepdeiic i3 HUIBKHM
€HeProCloKUBaHHIM (TIOTY)KHICTh MepefaBadya B Mexax 1 MBT) mis opranizanii
MEPCOHANIBHUX MEpex, 10 3ade3neuye nepenadyy B PeKHMi PEeaTbHOTO 4acy sK
nuQpoBUX NaHWX, Tak i 3BYKOBHX curHamiB. [lanpHicTh Ail pamio iHTepdeiicy
3ocraBaBcsi piBHUM 10 Merpam, onmHak 3apa3 crenudikanismu Bluetooth Bixke
BU3HaueHa i apyra 3oHa 6mu3bko 100 m. [nst poboTu panio inTepdeiicy Bluetooth
BUKOPHUCTAEThCS TakK 3BaHWil HWkHIN (2,45 I'Tn) nianazon ISM  (industrial,
scientific, medical), mpusHaYeHH# T POOOTH NPOMHCIOBHX, HAYKOBHX 1
MeIMYHUX NpuiaiiB. PagiokaHan Mae MOBHY MPOIYCKHY 31aTHICTh B 1 MO/c, mo
3a0e3reuye CTBOPEHHSI aCHMETPUYHOTO KaHaly Iepesadi JaHuX Ha IIBUAKOCTSIX
723,3/57,6 K6/c abo moOBHOTO MYIUIGKCHOTO KaHaimy Ha miBuakocti 433,9 Ko/c.
Uepes Bluetooth-3'eqnanHst MoXkHa repeaBaTé 10 3-X AYIUIEKCHUX ayliOKaHATiB
mo 64 K6/c y xo)kHOMY HampsiMKy. MoO>KIMBa TakoX i KOMOiHOBaHa Iepesiada
JaHuX 1 3BYKy. Y dacTuHi opranizauii oOminy manumu Bluetooth Biamosinmae
cneuudikamii crannapty nokaneHuX Mepex IEEE 802 i Bukopucrae curHamu 3
PO3LIMPEHHSIM CHEKTpa HUIIXOM CTymiH4aToi mepedynoBu uactotu (FHSS) 3a
TICEBJIOBUITQIKOBUM 3aKOHOM 31 mBuiakicTio 1600 mepeMukaHb Ha CEKyHAY B
cmy3i 2400-2483,5 MI'. Bluetooth mparroe sik 0arato-TOYKOBHI pagioKaHa,
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KEpOBaHMH  aHAJOTIYHO  CTUIBHMKOBOMY 3BS3BKy GSM  OararopiBHeBUM
IIPOTOKOJIOM.

Be3nporoBa Texnousoris ZigBee (IEEE 802.15.4) — me cranmapt mis
HU3BKO LIBHIKICHHX NEPCOHAIBHUX Mepex Oe3nporoBoro 3B'si3ky — Low Rate
Wireless Personal Area Network (LR-WPAN). Ycboro 3a HUM 3akpirieHo 27
KaHaTiB y Tpbox edipHux agianazonax. IlBHAKiCTh mepemadi AaHUX MiX
NPUCTPOSIMH 3AJISKUTH BiJl YKMCiIa 3alHATHX KaHaJIB i KOJMBAEThCS Big 256 ko/c,
1o 20.

Sx y Bumagky i3 WiFi y ZigBee sukopuctoByetbcss CSMA-CA s
CYTTEBOIO 3HIDKCHHS KIUIBKOCTI BHIIQJKIB 3ITKHEHb, BUKIMKAHHUX Iepenadero
JIAHUX JIEKIJIbKOMAa IPUCTPOSIMU BOAHOYAC.

Crangapt ZigBee Bu3Hauae TpU TUIM NPHUCTPOIB: KoopauHatopu ZigBee,
mapupyrusatopu ZigBee i kinuesi npucrporo ZigBee. KoxHa Mepexka nmoBrHHHA
MICTUTH TUIbKM OAWMH KoopauHatop ZigBee. OcHOBHE 3aBjaHHs KOOPIMHATOPA
HoJiira€e B TOMY, W00 YCTAaHOBUTH HapaMeTpH [UI CTBOPEHHS Mepexi M
3allyCTUTH TIpOLIEC HACTPOIOBaHHS, IO MPUIyCKae BHOIp pPaJio4acTOTHOTO
KaHally, YHIKQIbHOTO MEpeXHOro ifaeHTH(dikatopa i Habopy omepaiiifHux
rapameTpiB.

Mapupyruzaropu ZigBee MOXyTb BHKOPHCTOBYBATHCS ISl PO3LIMPEHHS
paniyca 1ii Mepesxi, OCKUIbKM BOHH 3[JaTHI BUKOHYBATH (DYHKIIT i peTpaHCcisToOpiB
MDX TPHUCTPOSMH, PO3TAIIOBAHMMH 3aH3ATO AANEKO OAWH BiX OAHOTO, 100
B3aEMOIATH HAaIPsMY. KinneBi npuctporo ZigBee He OepyTh ydactb y
MapuIpyTu3ariii.

Besniu  ZigBee-npucTpoiB 37aTHI TpaloBaTH CIUIBHO Yy 3arajbHii
pamioMepexxi SIK Yy CTaHAApTHIA iepapxii THUIy <Gipka», KOJIU OJUH
MapIIpyTU3aToOp YIpPaBisie BCiMa MOTOKAMU JIaHMX, TaK ¥ y 3MillaHiid Tomosorii
0e3 €ANHOTo KOOPAUHATOPA.

Mepexi ZigBee mnpocti B yCTaHOBII, OCKUIBKA BOHH (DOPMYIOTHCS
aBTOHOMHO. binblie Toro, cmomydeHHs MapuipyTusamii o  JepeBy H
MapuIpyTu3aiii Ha OCHOBI TaOmuIll 3a0e3nedye THYYKICTh pOOOTH i JI03BOJISIE
3anpoIroHyBaTH PO3poOHUKaM HIMPOKUIA CIIEKTp CIiBBITHOIICHD
LIHa/TIPOlyKTUBHICTh, THM CaMUM CIpHUSIOYH  (OpPMYBaHHIO  HEIOPOroi
MacITaboBaHOT MEPEKHOT iHPPACTPYKTYpH.

Cranmapr [EEE 802.15.4 (ZigBee) opieHTOBaHMI TOJOBHMM YHWHOM Ha
BHUKOPHUCTAHHS SIK 3aci0 3B'SI3Ky Mi>K aBTOHOMHHUMH IIPIIAZaMH i yCTaTKyBaHHSM.
VY KOpIOpaTHBHOMY CEKTOpi 1€ MOXYTb OyTH, HAaIpPUKJaJ, CKJIAJCHKi CHCTEMH,
CHCTEMH aBTOMaru3alii BUPOOHMITBA, Pi3HI aTYMKH, CEHCOPH, CEPBOIPHBOAM,
EJIEKTPOHHI MITKH, CHCTEMH O€3NeKH, OCBITJCHHS, KOHIWIIOHYBaHHS, ITyJIbTH
JCTAaHIIITHOTO KepyBaHHSI.

Texnoaoris GSM (Bix nHazBu rpynu Groupe Special Mobile, mi3Hime
nepeiimenoBannii B Global System for Mobile Communications) - riao0ambHHIA
nudpoBuil ctanAapT s MOOUIBHOTO CTUIBHUKOBOTO 3B'SI3KY, 3 MOAUIOM KaHalTy
3a npuHIUNoM TDMA 1 BUCOKMM CTyneHeM Oe3leKkd 3aBIsKW IU(QPYBaHHIO 3
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BIIKPUTHM KiroueM. Po3pobienuii min erinoro €BpomeHchKOro I1HCTHTYTY
cranmapru3anii enektposs'szky (ETSI) nanpuxini 80-X pokis.

3B'I30K peaizyeThcs Ha JBOX OCHOBHHX dactoTax 900 m 1800 MI'm.
MakcrMmanbHa BHUIIPOMIHIOBaHa IOTY)XKHICTh MOOUIBHUX Tene(OHIB CTaHIapTy
GSM-1800 — 1B, nnst nmopiBasiaHs B GSM-900 - 2BT.

Jns mepemaui ganux icHyroth TexHosorii CSD (Circuit Switched Data),
GPRS (General Packet Radio Service) ra EDGE GPRS.

3 iXHBOIO JOIMOMOIOI0 MOKHA JOCATTH TaKUX MIBUJAKOCTEH y mepenaui
nanux: CSD — 9,6 k0it/c; GPRS — 53.6 k6it/c; EDGE — o 384 x6it/c.

Binbur cygacHoto y mopiBHsHHI 3 GSM e Texnoaoris UMTS (3G, 4G).
BukopucroBytoun po3pooku W-CDMA, UMTS no3Bossie miarpumyBatu
HIBUJKICTh TIEpeAadi JaHNX Ha TeopeTuaHOMY piBHi 10 21 M6/c (HSPA+). B Ham
Yyac BUCOKHMMU IIBHUIKOCTAMHU BBAXKAIOTHCA 384 KOIT/C 11 MOOIIBHMX CTaHIi
R99 Ta 7,2 M6/c nnst cranuii HSDPA B pexxumi nepenadi gaHux Big 06a3oBoi
craHiii mo MoOumpHOro Ttepminany. Ceorogni mokputts UMTS  3HauHO
noctynaersest GSM, TOMy Mae MEHIIY pO3IIOBCIOPKEHICTb.

Bucnosok. 3acrocyBannst bI1/] nns mpoenenns HK B Hamr gac 6e3ymMOBHO
JI03BOJISIE JTOCSITTH Kpamioro edexTy i eKOHOMIYHOi MpHBaOIMBOCTI. 3py4HICTD,
HaJiHICTh Ta JIETKICTh y CTBOpeHHI mnpmianiB Ta cucrem it HK 3 BIIJ
BIJIKPHBA€ HOBHMI HaNpsIMOK B AedeKTocKorii. Uepe3 BiCyTHICTh 3’ €THYBAIbHUX
kabeniB mpu nepenadi ganux HK Bim 1 10 00’€kTiB  Jae 3MOry NpOBOJHUTH
KOHTPOJIb B Oy/b-SIKOMY NPOCTOPOBOMY HOJIOKEHHI Ta B MICISIX 3 OOMEKEHHM
noctynoM. Lle Takox 3a0e3nedye BiZICYyTHICTh MEPENIKO]] 1 BMEHIIIYE CIIOTBOPEHHS
JaHUX, SIKI BUHUKAIOTh NPU TPOXOMKECHHI EJIEKTPUYHOIO CHTHANY Kadenem,
ockinbku nipu BukopuctanHi bIIJ] mepenmaerbcs nmmre nudposa iHbopMartis.
MoOinbHICTb 1 JIETKiCTh OpraHizalii BiiaieHOro J0CTYIY 0 00’€KTY KOHTPOJIIO,
a TaKOX J[WCTaHIliiHa O0OpOOKa JaHWUX OIEPATOPHUM IIEHTPOM KOHTPOJIIO.
[Migxmrouenns i 3acrocyBannsi [IK B cucremi HK mo3Bossie BUKOpUCTOBYBaTH
PI3HOMaHITHI MeTOI 0OOPOOKHM NaHUX Ta 3[IHCHIOBATH aBTOMAaTHYHY PEECTPALIi0
Ta 30epiraHHs pe3yJabTaTiB JiarHOCTHKH.
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