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B Vkpaini Ta CBiTI [10BOJI IIBHAKUMH TEMIAMH BIPOBA/KYIOTh HAWHOBIII
JOCATHEHHSI ~ TEJNIEKOMYHIKAlliHHUX 1 KOMIT'IOTEPHUX TeXHOJorid. Y  (iHaHCOBHX,
IPOMHCIOBUX, TOPIiBEJBHUX Ta COLIAIbHUX cdepax aKTUBHO BIPOBAIKYIOTHCA
TEJIEKOMYHIKalliiHI Ta KiOep]i3udHi CHUCTEMH, TEXHOJIOTii IHTEpHETY peyeil, CEHCOpHI
Mepexi. Y 3B’S3Ky 3 IMM 3pocTae iHTepec 10 mpobseM iHdopmauiiiHoi Oe3nexHu.
Krnacudikaris 3arpo3 6esmerni iHpopmariii € 10BOJI TUPOKOIO, TOMY B TAHOMY JTOCIIIKEHHI
npujiieHa oco0JiBa yBara 3arpo3aM HITYYHOTO MOXOJUKEHHS, BUKJIMKAaHUMH HAaBMUCHUMU
JiSIMHA  3JIOBMHUCHHUKIB Ta TIOPYUIHHMKIB, a caMe€ KOHTpOJO (I3UYHOrO JOCTyly B
KOHTPOJIbOBaHY 30HY, OOMEXEHY OXOpoHIOBaHMM mnepumerpoMm. L1006 3abesmeuntn 3axuct
TaKOi CUCTEMHM BiJ (PI3UYHOrO BIUIMBY 3JI0BMHUCHHKA, OyJO 3alpONOHOBAHO BUKOPHUCTAHHS
HipOMETPUYHHUX JaTYMKiB Ha 0Oa3i miaardopmu Arduino mis iHppauyepBOHOTO KOHTPOIIO
NEPUMETPY Ta MOTIEPEHKEHHIO HECAaHKI[IOHOBAHOTO JIOCTYITY.

Arduino e oxniero 3 HaimomynspHimux (izudHO-Tporpamuux miatdopm [1, 2] i
ABJIs€ COOOI0 HEBEIMKUN ENIEKTPOHHUU NPUCTPIM Ha JAPYKOBaHIM IUIaTi, IKUHA Ja€ 3MOTY
KEepyBaTH BEJIIMKOIO MHOMKMHOIO JIaTUYMKIB, €JEKTPOJABUIYHAMH, OCBITJIIEHHSIM a TaKOX
3a0e3rnedyye MOXIIMBICTh Tepenadi Ta orpumManHs iHpopmarii. [Tnarpopma Arduino me
TOTOBUM €NEeKTpOHHUM Onok [2, 3] ans SKOro JOCTyNHE CIeliaii3oBaHe MporpaMmHe
3a0e3neyeHHs. [1i1 eIeKTpOHHUM OJIOKOM CIIiJI PO3YMITH APYKOBaHY IJIaTy 3 BMOHTOBaHUM
MIKpOKOHTPOJIEPOM, MiHIMAJIbHUM Ha0OpOM €JEeMEHTIB ISl 3abe3rnedeHHs: Horo podoTu Ta
po3’eMamMu, 110 JAO3BOJISIFOTH MIAKIFOYATH 30BHIIIHI TPUCTPOI Ta 3B’A30K 3 KOMIT FOTEPOM TSI
3MIHCHEHHS NpPOTpaMyBaHHs MIKPOKOHTpoJIepa. MIKpOKOHTpojepa. He MeHIl BakIMBOIO
CKJIaJIOBOIO € MpOrpaMHe 3a0e3NeyeHHs, 110 BKJIYae B ce0e J0BOJI MPOCTE CEpeAOBUILE
po3poOku Ta C-noiibOHy MOBY IPOTpaMyBaHHsI JUIsi MIKPOKOHTPOJIEPIB.

Mouitopuar Oyn0 TpPOBENEHO 3 BHUKOPUCTAaHHSAM MIPOMETPUYHUX JATUYMKIB
MLX90614 ta HC-SR501. MLX90614 — indpauyepBoHuii TepMOMETp AJisi O€3KOHTAKTHOTO
BUMIPIOBAHHS TeMIlepaTypu. Takuil JaTYMK BUMIPIOE JBI TeMIlepaTypH: TeMIepaTypy
00’eKTa Ta Temreparypy cepenoBuina. Temmeparypa 00’€KTa BUMIPIOETbCS O€3KOHTAKTHUM
croco0oM, a TeMIepaTypa CepeIOBHINA BHUMIPIOEThCS HA KPHCTANl JAaT4ywWKa. Temrmeparypa
o0'exTa BUMIpIO€eThCs B Aiama3oHi Big -70 go 380 rpamayciB 3 17-06iTOBUM pO3IMIMPEHHSIM 3a
JIOTIOMOT'OF0 3UMTYBaHHS 1H(GPAYepBOHOTO BUIPOMIHIOBAHHS, 10 BUXOJUTH BiJ HhOro. Taka
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TOYHICTh JTO3BOJISE€ JATUYUKY PO3pI3HATH Temmeparypy Mk 25 © C 1 25.02 °© C. ¥V kopnyci
o0'eqrani [Y-gerextop (MLX81101) i mikpocxema 00pobku curnary (MLX90302). 3aBasku
3aCTOCYBAaHHIO HHU3BKOIIYMOBOTO IijicuitoBava, 17-6itHoro AIIIl 1 mortyxHoro DSP
nporecopa AaTYMKH MAlOTh BHCOKY TOYHICTH 1 pO3IIMpPEHHs. Pe3ynbraToM BHUMIpIOBaHb €
CepelHs TeMIlepaTypa BCiX 00'€KTiB, 10 MOTPAILIAIOTH B poO0Uy 00J1acTh gaT4rKa. TOYHICTH
CTaHAapTHUX Mojeneidl cranoButh -0.5 ° C, a TOYHICTH MoOAeNeH T METUIHOTO
3actocyBanHa (MLX90614ESF-DCI) noxomute mo 0.2 © C. Ciig BpaxoByBaTH, IO JaHA
TOYHICTh MOX€E OYTH JAOCSTHYTA TUIBKHA B TOMY BUIAJKY, SKIIO JaTYUK 3HAXOAUTHCS B CTaHI
TepMiyHOi piBHOBaru. Ha #oro 3mMiHM MOXYThb BIUIMBATH rapsdi abo xoyiogHi 00'€KTH sKi
3HAXOIAThbca mopyd. Monyns garunka pyxy HC-SR501 mpamtoe Ha  OcHOBI
nipoesiekTpuuHoro edekry Ta ckiaagaerbess 3 PIR-matumka S00BP 3 gomatkoBoro
CIeKTPUYHOIO  pPO3B’s3k0l0  Ha  Mikpocxemi BISS001 Ta mizu  @penens, sxka
BUKOPHUCTOBYETbCSA JJIsi 30UIbLICHHS paliycy orisany Ta miacuineHHs [Y-curnamy. Mopgymb
BUKOPUCTOBYETHCS UL BUSIBICHHS pPyXy O00’€KTiB, 10 BHIpOMiHIOWOTE Temio (IY-
BUIIpOMiHIOBaHHS). [Ipu 3MiHI TemmepaTypu B KpUCTalaX JaTYMKa BUHUKAE EIEKTPUYHE
moje, i sK pe3yiabTaT — CIPAIbOBYE JAaTYMK. 3aBISKHA CBOIM BIACTHBOCTSM Ta BiJHOCHO
HEBUCOKIH I[iH1 1aH1 JaTYUKU Ta X MoaudikaIii € Jyxe 3pyIHUMH JJIsl BAKOPUCTaHHS.

B xoni BHKOHaHHSA NOCHIKEHHS OyJ0 pO3pOOJIEHO MOAENh Ta MPOTOTHII, SKi
JO3BOJIMJIM TEOPETUYHO OOIPYHTYBATH Ta EKCIIEPUMEHTAIBHO MiATBEPIUTH 3aCTOCOBHICTh
MIPOMETPUYHUX JATYMKIB OIOJDKETHOTO KIIAcy, MITKIIOYCHHUX J0 miaTH Arduino, BUSBISTH
pPYyX TEIUIOBOI IiJII B 30H1 Aii JaTuMKa, OOMEXEHO1 po3MipamMH MPUMIIIEHHS, Ta MPOAYKYBaTH
iH(opMaIiifHI CUTHAIN 200 IHIMIIOBATH Jif0 aKTyaTopiB [4], SIKi MOKYTh OJIOKYBaTH 3arpo3y
HECAHKI[IOHOBAHOTO JOCTyImy 10 3axuiueHoi iHdpacTpykrypu. [lob6iuHMM pe3ynbraTom
PO3pPOOKH € MOXKITUBICTh IHTETpaIlii MPOTUITOKEKHOI CUTHATII3AIII, KA 32 YMOBHU JIOCTaTHBOI
KUTBKOCTI Ta ONTUMAIBHOTO PO3MOLTY MiPOEIEKTPUUHUX AaBaydiB MOKe OyTH 3HAYHO OUJIbII
YyTIWBOI, HDK CTaHAApTHI pimeHHs. JlociimkyBanacss TaKok MOMIJIHBICTh 3aCTOCYBaHHS
CUCTeMH MJI1 BUMIPIOBAaHHS TEMIIEpPAaTypu TiJa JIOJIWHU, OJHAK CIiJ 3a3HAYUTH, 10 JaBadi
OI0PKETHOTO KJ1acy MaroTh JOBOJII HU3bKY TOUHICTh T HOTPEOYIOTh OKPEMOIo KalliopyBaHHS,
110 pOOUTH BU3HAUEHHS TEMIEPATypH IS I[iJIei METUYHOI TIarHOCTUKY HEMOKIIUBUM, SIKIIIO
oOMeXyBaTucs Jidmie  mipoMeTpuyHuMHu — nmataukamu  MLX90614, HC-SR501 Ta
criopigHeHUMH 70 HUX. [IpakThuHe 3acTOCyBaHHsS MOXe MaTH KOMOIHOBaHa CHUCTEMa, B SIKIii
npeuus3iiHui  1HQpauepBOHUN JaT4yuK [5] HampaBiseTbcss Ha O0’€KT, BHSBICHUH 3a
JIOTIOMOT'00 TIPUCTPOI0, PO3POOJIEHOTO B JAAHOMY JOCHIIKEeHHI. B 1bOMy BUMaaKy BHCOKA
TOYHICTh Ta MaJla KyTOBa pO3JUIbHA 3/aTHICTh NPELU3IMHOro JaTdyuKa JOMOBHIOKOTHCS
MIMPOKOKYTHUM Ta O€3iHepUifHUM JaTYMKOM pO3pOOJIEHOI YCTAaHOBKH, aKTyaTOpH
(HampuKiaa, MIKpOCEPBOMOTOP) KEPYIOThCs MporpaMoro miardgopmu Arduino.

B migcymMky MOKHa CTBEpIXKYBaTH, IO MPOrpaMHO-anapaTHi 3aco0u THITY
BHUMIPIOBAJILHOTO TEIJIOBI3IHHOrO KoMIUlekcy Ha miuaTdopMmi Arduino mpupatHi K JUIs
MOJICTTIOBaHHSI 1 TPOTOTUIYBAHHS, TaK 1 JJs MPAKTUYHOTO BUPIMICHHS 3a7adi OXOPOHU
nepuMeTpa BiJl HECAaHKLIOHOBAHOTO () 13MYHOTO BTPYUYaHHS CTOPOHHIX 0Ci0.
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