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This work solves the problem of combining objects with the help of
sensors and creating a system for them, capable of transmitting various useful
data in real time independently, without requiring constant control by people.
This is facilitated by the spread of wireless Internet networks and the
development of cheap microprocessors.

VY pe3ynbTati BINCHKOBUX 1 Ha TEPUTOPIi HAIIOI JEpKaBU TyKe Oarato
TBApUH 3AHIINIOCH O0€3 TOMIBKHM Ta Xa3siB. J{Jis Toro, mod BOHU HE 3UYaBLIH
Ta HE CTAJIM AY>KE HEOE3NMEUHUMHU, JIJIs BUPILICHHS 11i€l mpobiieMu 6araTo BOJIO-
HTEPIB 30MPaIOTh TAKMX TBAPUH Ta IIYKAIOTh IM HOBY JIOMIBKY. AJie Ha II€ MOT-
pibeH vac, ToOTO MoTpiObHE Micie mepeOyBaHHS Ta BIAMOBIIHHUMN JOTIIAN 3 ypa-
XyBaHHSIM 0COOJIMBOCTEH OCOOMH, 110 3HAXOATHCSA B MPUTYIKY. OKpiM perys-
PHUX TITI€EHIYHUX TPOIEAYP MOTISA MOKHA TIOIITTUTH HA KOHTPOJb PETYJISIPHO-
CTi Ta palioHy Xap4yBaHHS, IEPECYBaHHs MO TepuTOpii, JiKyBaHHA. [loTpiOHO
30upatu, 30epiratv Ha 3py4YHO BiloOpakaTu HEOOX1IHY 1HPOpMAITitO.

Tomy mocTae 3amadya BUKOPUCTAHHS CyYaCHUX MYJbTUMEIIMHUX TEXHO-
JIOT1H, SIK1 32 JOMOMOIOI0 JIaTYUKIB 1 CEHCOPIB CTBOPEHHS JIi HUX CHUCTEMH,
3/1aTHOI TIepeaaBaTy pi3HI KOPUCHI JaHl B peaibHOMY 4aci CaMOCTIWHO, HE BU-
Mararo4 IOCTIHHOTO KOHTPOIIO 3 OOKy Jojel. LlpoMmy crnpwusie MOmmMpeHHs
0€3pOTOBUX THTEPHET-MEPEkK Ta PO3pOOKa JEHIeBUX MiKpoIpoIecopiB. ToOTo
IHTETpaIliio JIOJICH, POIECIB 1 TEXHOJOTIH 3 MPUCTPOSIMHU IS MAKIIOUYCHHS 1
JaTYUKaMu JIUIS 3a0€3IMeUeHHs BiJJAJICHOTO MOHITOPUHTY, CTaHY, MaHIMyJIo-
BaHHS Ta OI[IHKHU TCHACHIIIA TaAKUX IIPUCTPOIB.

Jlyst Takoi cucTemMu MOTPiOHI JenieBi, eHepro3oepirarodi Ta JOCUTH TIOTY-
KHI TIporiecopu a00 KOHTPOJIEPH.

Taka cucrema Oynme 00’e€qHyBaTH ayXe 0OaraTo MPUCTPOIB, TOMY iXHS
npane3IaTHICTh 0arato B 4YOMY 3aJI€KUTh BiJ] TOrO, HACKUIbKU JI0OpE MalluHU
PO3MI3HAIOTH OJTHE OAHOTO Ta HACKUIBKH iX PO3MI3HAIOTH CEPBEPU Ta MAPIIPYTH-
3aTOPHU BCEPEIIUHI MEPEXKI.

VY neskux IpOMHUCIOBUX CUCTEMaX B)KE PO3TOPHYTI CEPBICH, /1€ KOXKHOMY
MIPUCTPOIO HANAIOTh YHIBepcalbHMi YHIKaIbHUM 11eHTUdiKaTop (UUID), sikwmii €
128-6iToBumM HOMepoM. 3aBasku UUID moTpiOHy piy MOYKHA JIETKO 3HAWTH 1 HE
NeperuIyTaT 3 IHIIUMHU.

Posrisinemo 3aco0u BUMIpIOBaHHSI B SIKUX CHCT€Ma BHUKOPHCTOBYE Pi3HI
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BUJIM JATYMKIB JIJI1 BUMIPIOBAHHS Ta OI[IHKM HABKOJHUIIHBOTO cepeaoBuia. Bo-
HU OyBarOTh PI3HUX PO3MIPIB 1 (HOpM, JIedKi MICTATH B OOl MEHUIl JAaTYMKH,
100 30upartu Kiabka TUNiB AaHuX. Buganus Behr Tech mipibpano 10 naiinomny-
JSPHIIINX THUIIIB:

1. TemreparypHi JaTuyuKu. YJIOBIIOIOTH KOJUBAaHHS TeMIEpaTypH,
BKJTFOUAIOUH PI3KI Mepenaan, HeObe3euHi Ha IeIKUX BUJIaX BUPOOHUIITBA.
2. JlaTauku BOJOrOCTi. BUMIpIOIOTH KITBKICTH BOJSHOT Mapu B aTMOC-

¢epi, 4acTo 3aCTOCOBYIOTHCSI B CHCT€Ma BEHTHWJIALII, KOHIMUIIIOBAaHHS Ta Oma-
JICHHSI, BOHU TaKOX JI0MOMAaraioTh nepeadoayaT morojy.

3. HNatuuk trcky. CoiKye 3a TUCKOM y rasax Ta piMHAX 1 momepe-
JUKAE MPO pI3K1 3MIHU, ICHYIOTh MOJIENI, 1110 (PIKCYIOTh BUTIKAHHS.

4, Cencopu pyxy. Cayxatb AJis1 BUSIBJIECHHS O0'€KTIB 3 BIIPUBOM, 3a-
3BUYAid, CTBOPIOIOTH €JIEKTPOMArHiTHI MOJISI UM BJIOBIIOIOTH 1H(pauepBOHE BU-
POMIHIOBAHHS.

S. JlaTuuku piBHS pevyoBMH. BHU3HA4atOTh 3alIOBHEHICTh EMHOCTEH pi-
JMHAMU, TIOPOIIKAaMHU Ta CUITyYUMH MaTepiajaMu, a TaK0X HAsIBHICTb BIIXO/IB Yy
CMITTEBUX OaKiB.

6. Cencopu razy. OILIHIOIOTh SKICTh MOBITPS, BU3HAYAIOTh HAsBHICTH
TOKCUYHHUX, TOPIOYNX UM HEOS3MEUHNX PEUOBHH.
7. OnTuyHi gaTauku. [lepeTBOPIOIOTH CBITIIO, IO HAJAXOAUTH B €IEKT-

pUYHI CHUTHAIHM, MOXXYTh BUKOPHCTOBYBATHCS JUIsl PO3Mi3HABaHHS OO0'€KTIB 3a
JIOTIOMOTO0 KaMep CIOCTEPEKECHHS.

8. [adpayepBoni gaTurku. BUnpomiHiOOTh a00 BIOBIIOIOTH IIPOMEHI
B 1H(payepBOHOMY CNEKTpi, N[00 BHUBYATH XAPAKTEPUCTUKH HABKOJIMIIHBOIO
cepeIoBUIIA, TaKi sIK TeMrepaTypa 00'eKTIB.

Posrnsaemo 3acobu nepenaui nanux. JlonegaBHa moAiOHI CUCTEMU BUKO-
PUCTOBYBAJIM TPAJUIIMHI TEXHOJOTiI Oe3ApOTOBOI Mepeaadi JaHUX, TakKl SK
WiFi ta 3G. 3acTocyBaHHs paJilOTEXHOJIOT1M CUIILHO YCKIIATHIOE TTpodieMa Ku-
BJICHHS, a/K€ HE KOXKEH JaTYMK MOJKHA ITIJIKIIFOYUTH JI0 €JIEKTPOMEPEKi, TOMY
Mmepexi ctangaptiB 802.11 craroTe MeHm nomyasipHumu. [Ipuctpoi moxxna mij-
KJTFOYaTH 1 32 TOTIOMOTOI0 MPOBO/IIB, HAMPUKIIAJ JI0 JIiHIM eJeKTporepenay, aie
1€ HE 3aBXK/IM 3pYYHO 1 3HWKY€E THYUKICTh [HTepHETY peuei.

JIyist iKITFOYeHHST PO3yMHUX MPUCTPOIB Ha BifcTaHi 10 10 M 3aCTOCOBY-
I0TBbCSI CTaHAAPTH, M0 BHUKOPHUCTOBYIOTH Mesh-apXiTeKTypy, /1€ KOXKEH BY30J
3'€MHaHUNA 3 IHIIAM TOMIOHO 70 TAaBYTHHH 1 CIIOKMBAaE MIHIMYyM EHEpTii:
6LoWPAN, Bluetooth Low Energy (BLE), ZigBee IP Tta T.1. /{15 3B'13Ky Ha Be-
JIMKUX BIACTAHSIX BUKOPUCTOBYIOThH CHEIlalbHI TEXHOJIOTII 3 HU3BKUM EHEPro-
CHOKUBaHHAM. [lesiki cuCTEMU BUKOPHCTOBYIOTh MEPEXI CTUIBHUKOBOTO 3B's3-
Ky. BUIbIIICTh pO3pOOHMKIB MPOMOHYIOTh BUAUIATH AJI1 HUX CMYTH YacTOT HU-
KY€ BUKOPHUCTOBYBAHUX Y MOOUIBHUX MEpPEkKax, a ONeparopam JOCTaTHHO MOC-
TaBUTH Ha 0a30BUX CTAHI[ISAX BIAMOBIJHE 00JIaJIHAHHS Ta OHOBUTH IMPOTPAMHE
3a0e31eueHHs 111 OOMIHY JJaHUMH.
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