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Identification of the Linearized Model of Controller Dynamics and Danfoss

Temperature Control Valve According to the Passive Experiment
Main purpose of the article is to provide designers and researchers with a dynamics models of a
controller for refrigerating equipment with one thermal control valves in conjunction with a regulatory body..
This article is devoted to an analysis of the trends improve refrigeration efficiency by upgrading the
control system of a thermostatic expansion valve. It is shown that Danfoss refrigeration equipment increases the
efficiency of the formation of the cold due to changes in the evaporator superheat setting. The main idea of

upgrading is to use a systems approach to the consideration of refrigeration equipment in conjunction with

the cooling chamber and the products which are stored in it. To realize this idea one has developed a new
block diagram of the cooling system as a multidimensional follow-up system that operates in conditions of air
temperature changes in the refrigerating chamber and fluctuations of the refrigerant temperature and its pressure.
The definition of a linearized model took place in three stages. In the first stage, based on the data of the passive
experiment, spectral and cross spectral densities of signals are obtained. In the second stage, based on the results
of the first, the transfer functions of the system elements and the filtering block are defined. In the third stage, the
verification of the identification results, which used experimental data and received transfer functions in the
second stage, was performed.

The separation of the signal records that are active at the inputs and outputs of the AK-CC 550
controller and Danfoss thermostat valve allows you to determine the linearized pattern of the dynamics of the
specified elements, which corresponds to the mode of operation of these elements during the recording of
signals. The new transfer functions obtained form the basis for adapting the known methods of synthesis of
control systems to the definition of the structure and parameters of the law of control, which is aimed at
improving the efficiency of the use of cold in real operating conditions.
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IIepcrieKTUBU BUKOPUCTAHHS BIAKPUTOrO MPOTrPaMHOTrO
KOMILIEKCY arduino Jj1s BUBYCHHS TEXHIYHUX
JTACIIUILIH

CratrTs NpUCBSYEHA MUTAHHIO ITIBHUILIEHHS PIBHS SKOCTI HABYaHHS TEXHIYHUM JHUCIHUILTIHAM y BHIINX
HaBYAIbHHX 3aKJIaIaX OCBITH, 32 paXyHOK BIIPOBaKCHHS B HaBYaJbHHUM Mpoliec anapaTHoi mwiatgopmu Arduino
UNO. B crarti mpoaHami3oBaHO Cy4acHMH CTaH NpOOJIEMH MiATOTOBKM TEXHIYHMX (axiBIiB, METOM ix
MiATOTOBKU B HAWOULTBII PO3BHHEHUX KpaiHAX CBITY, MOXKIIMBI HANpsSMKHA BHUPINICHHS iCHYIOYOI MpOOIeMH 3a
paxyHOK BHKODHCTAHHS iHHOBAaUiffHUX METOMAIB HABYaHHS TEXHIYHUM JHUCLHMIUTIHAM, 3 BHKOPUCTAHHAM
nporpamoBaHoi amapatHoi mnargopmu Arduino UNO. [Ins oOrpyHTyBaHHsS 3aIllpOIIOHOBAHOiI METOIHUKH
BUKOHAHO TIOPIBHSUIBHUN aHaji3 psAy NOMYJSIPHUX MporpaMHux miaatdpopm 3 HaBeaeHow Arduino UNO,
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NPE/ICTABICHO OCHOBHI TEXHIYHI XapaKTEPUCTUKW HAMOUIBII PO3MOBCIO/KEHUX IUIATPOPM CEpesl MOJEIHLHOTO
psny mMapku Arduino. HaBoanTbes ¢yHKIIOHaJIBHHUN ONUC Ta TexHiYHA XapakTepuctiuku Arduino UNO, meToan
NporpaMyBaHHSI Ta MOXJIMBI BapiaHTH amapaTHUX MOAYJIB aisi komnoHyBanHS 3 Arduino UNO. Haseneno
npuksiaan BukopuctanHs Arduino UNO B cuctemMax aBTOMaTHYHOTO KEPYBaHHs Ta B HaBYAJILHOMY MPOLEC ITij
Yyac MIJrOTOBKM IHJKEHEPIB  CIELialibHOCTI  «ATpOIHXEHepis», Ta eNeKTPOTEXHIKiB  CIeI[iaJbHOCTI
«EnexrpoeHepreTuka, elIeKTPOTEXHIKa Ta eJIeKTPOMEeXaHiKay.

NPOrpaMHUii  KOMILIEKC, MIKpPONpOLEeCOpHAa TeXHika, AaBTOMATH30BaHA CHCTeMa KepyBaHHS,
MiKpPOKOHTpOJIep
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IlepcneKTHBBI HCNOJB30BAHUSI OTKPBITOI0 NPOrPaMMHOIO KoMmIulekca arduino ajs

H3YYCHUA TEXHUYCCKUX TUCHHUIIIINH

CraTbsl MOCBSNIEHA BOIPOCY IIOBBINICHHS YPOBHS KauecTBa OOy4EeHHs TEXHHYSCKUM IVMCLHUIUIMHAM B
BBICIIIMX YUEOHBIX 3aBEICHUAX, 32 CUET BHEAPEHUS B yUeOHBIN Tpoliecc anmapaTHoi miatgopmer Arduino UNO.
B cTaThe mpoaHaMM3MPOBAHO COBPEMEHHOE COCTOSIHHE HPOOJIEeMBI ITOATOTOBKH TEXHHYECKHX CIELHAJICTOB,
METOJbl MX IOJATOTOBKM B HauOojee pa3BUTHIX CTpaHaxX MHpPA, BO3MOXHBIE HANpPaBICHUsS pPELICHUs
CYIIECTBYIOIIEH NpOOJEMbl 3a CUeT HCIOJb30BAaHHMSA HHHOBAI[MOHHBIX METOJOB OOYYEHHsS TEXHHYECKUM
JUCLUUIDIMHAM C MWCIIOJIb30BaHUEM IIporpaMMupyemoii ammaparHoit mmatdopmbl  Arduino UNO. Jlns
000CHOBaHHUS TPEJUIOKEHHOW METOJIMKH BBITIOJIHEH CPABHUTENBHBIN aHAM3 PsAa MOMYJSIPHBIX NPOTPAMMHBIX
wiatgopm npuBeneHHoi Arduino UNO, mpejcraBiieHbl OCHOBHBIE TEXHHUYECKHE XapaKTEPUCTUKH Hamboiiee
pacrpocTpaHeHHBIX IIaTGOpM cpeau MojenbHoro psina Mapku Arduino. IlpuBoaurcst (QyHKIHMOHANIBEHOE
OmHCaHWe M TexXHW4eckne xXapakrepucTukd Arduino UNO, MeTonsl NporpaMMHUpPOBAHHS H BO3MOXKHBIE
BapHaHTHl almapaTHbIX Moxyneil ams kommoHOBKH ¢ Arduino UNO. IlpuBemeHBI mpuMepsl HCHOIH30BAHUS
Arduino UNO B cucTtemMax aBTOMAaTHYECKOTO YIPABICHHUS W B y4eOHOM MpoIlecce MPHU MOATOTOBKE HHKEHEPOB
CIICLIANIBHOCTH  «ATPOMH)KEHEpHs», W DICKTPOTEXHHKOB  CICHUAJBHOCTH  «DJEKTPOIHEPTeTHKa,
JNIEKTPOTEXHHKA M IIEKTPOMEXaHHKAY.
NMPOTrPaMMHBII KOMILIEKC, MUKPOIIPOIIeCCOPHAsI TEXHUKA, aBTOMATH3NPOBaHHAsI CHCTeMa YyNpaBJIeHNs,
MHKPOKOHTPOJLIEP

IHocTanoBka mpodaemu. CTpiMKI TeMNU PO3BUTKY HAYKH 1 TEXHIKH BHKJIMKAIOThH
HEOOXi/HICTh IIOJEHHOTO OCBO€HHS 3Ha4yHMX o00’emiB iHopMarii. Taka TeHAEHIS
CIOPUYHUHSE TOSIBY HOBHUX JUCHUIUIIH, 110 B CBOIO YEPry BHUKJIMKA€ HEOOXIJIHICTh 3MIHU
HaBYAJIbHUX MPOrpaM Ta ajanTauii iX miJi cy4yacHi BUMOTH. BaXIMBUM MUTaHHAM B IpoLEci
MiATOTOBKM TEXHIYHUX CIEHIaliCTiB, € 3a0e3lmeueHHsl SKOCTI MiJTOTOBKHM MalOyTHIX
daxiBuiB. [ligrpyHTsmM i 3a0e3ne4eHHs BUCOKOTO PiBHS 3HaHb MaOyTHIMH (axiBISIMU €
iHTerpanis iHhpopMaliiHUX TEXHOJIOTIN B OCHOBY TEXHIUHUX Ta 1HKEHEPHUX TUCIUILTIH.

CroronHi popma OCBITH, L0 peasli3yeThcs B BUIIMX arpapHUX HABUAIBHUX 3aKJanax,
npejcTaBiIeHa JJa0OPaTOPHUMH Ta TMPAKTHYHUMH POOOTaMHM, IO 3a3BUYAil MPOBOASTHCS HA
MOpaJbHO 1 TEXHIYHO 3acTapUIMX arperatax Ta CTEHJIaX, a BHUBUYEHHS CYYaCHUX
iHpopMalifHUX Ta TEXHIYHUX AMCHUUIUIIH OOMEXYeThCS BHMBUEHHSIM 1H(OPMATHKH,
KOMIT t0TepHOi TexHikH, cucteM CAIIP Ha 6a30BoMy piBHi.

[[Iupoke pO3NOBCIOMKEHHS EJIEKTPOHIKM Ta MIKPOMNPOIIECOPHOI TEXHIKH, BHUKIIHKAE
HEOOXIJIHICTh OCBOEHHSI OCHOB IPOrpaMyBaHHS, OTpUMaHHS 0a30BUX 3HAHb EJEKTPOHIKH Ta
MIKpOIIPOLIECOPHOT TexHIKH. HU3bkMii piBeHb BIPOBAHKEHHS NPOQIIBHUX TUCIHUILIIH 1aHOTO
HaNpsSIMKY CHOBUIBHIOETHCS Yepe3 BIACYTHICTh y OUIBLIOCTI BUKJIAAAa4yiB HEOOX1AHUX JTOCBIAY
ta 3HaHb. B CIIA, fnonii, Ta Oararbox I1HIIKX KpaiHax €BpOIU Ta CBITY NOYUHAIOTh
BUBYATU OCHOBHM POOOTOTEXHIKM Ta MPOTPaMyBaHHs II€ 3 MOJOIIIMX KJIACiB IIKOJIM, Y4HI
CTBOPIOIOTH CBOI IPOEKTH, HABYAIOTHCS BUPILIYBATH CKJIAJHI TEXHIYHI 3aBAAHHS.
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JIisi mMATPUMKH TaJaHOBUTOI MOJIOAI Yy OUIBIMIOCTI OOJacHUX IEHTPiB YKpaiHu
CTBOPEHI — CBOEPIJIHI CTAPTOBI MalTAHUYUKH, 0 HAAIOTh HEOOXITHY HAYKOBO-TEXHIUHY 0a3y
JUTSL TIOATBIIOTO (haXOBOT'O PO3BUTKY Ta CTAHOBJIEHHS MalOyTHIX TeXHIUHUX ¢axiBmiB [1].

Jlst MaitOyTHBROTO (haxiBIlsg ragy3i arpapHOTO BHPOOHHIITBA aKTyaJbHHUM € OCBOEHHS
OCHOB €JIEKTPOHIKH Ta MIKPOIIPOIIECOPHOT TEXHIKH, B 3B’ 513Ky 3 MACOBOIO IHTETPAIli€l0 JaHUX
IPUCTPOIB B BUPOOHMYMIA Ipolec. 3HaHHS OCHOB NPOrpaMyBaHHS, CTPYKTYpU Ta METOJIB
CTBOPEHHSI €JIEKTPOHHHUX IMPUCTPOIB, BUBUCHHS CXEM CYYaCHMX aBTOMATHU30BaHMX CUCTEM
METOJJaMHd  HAOYHOTO  BHBYEHHS  JO3BOJIMTh  BITYM3HSHUM  (axiBisM  OyTH
KOHKYPEHTOCTIPOMOKHUMHU HE JIMIIE Ha BHYTPIIIHbOMY, a i Ha 30BHIIIHBOMY PUHKY Ipalli.

OpnHak, K MoKa3ye NPAaKTUKA, OCBOEHHS IMX AMCLUIUIIH SKIIO 1 IPOBOJUTHCA TO HA
NPUKIIAAl 3acTapiux J1aboparopHux npuctpoiB tumy «Mikponad KP 580 MK80», B ocHOBY
AKX BXoauTb Mikporporecop KP 580 MK80, mo mo cyri € BITUM3HSHUM aHAJIOroM
mikpornporecopa Intel i 8080A. Mikponporiecop KP 580 MK80 BumyckaBcsi BITYM3HSIHOIO
npoMHCIIOBICcTIO 3 1977 p. mo cepenuny 1990-x pokis [2].

AHaniz gocaimkenb Ta nyOaikamii. [lutaHHsAM  BOPOBAXKEHHS CYYaCHUX
€JIEKTPOHHUX MPHUCTPOIB B HaBYaJIbHMH IpOLIEC CBOrO 4Yacy 3alMalloch 0arato BYEHHX,
MeJIaroriB Ta HayKoBIIB. [[UTaHHAM PO3BUTKY 1HKEHEPHOTO MUCJICHHS B MalOyTHIX (axiBIIiB
TEXHIYHUX CIeliadbHOCTeH po3risaanu Taki HaykoBii: Tod E. Kurt [5], Massimo Banzi [6],
Brian W. Evans [7], Kpusonoc O.M., Kyssmenko C.B. [1]. Ix po6otu mnpucesdeni
TEOPETHYHOMY Ta MPAKTUYHOMY BHKOPHCTAHHIO 1H(QOPMALIMHUX TEXHOJIOTIH y MiATOTOBII
MaiOyTHBOTO (haxiBIIsl.

Taxki BcecBiTHBRO Bimomi BueHi sk Tod E. Kurt, Massimo Banzi, Brian W. Evans
OCHOBHY yBary NpUALISUIA caMe ONlaHYBAaHHS IIPAKTUYHHUX HAaBUKIB Y BUKOPUCTAHHI Cy4acHO1
iHpOopMaliifHOI TEeXHIKM, BOHU PO3IJISIAIOTh NUTAHHS CTBOPEHHS aBTOMATHU30BAaHUX CHUCTEM
KepyBaHHs, pOOOTO-TEXHIYHMX CHMCTEM, CHCTEM KOHTPONIIO Ta iHAMKalii. IX poGoTu
HaIpaBJIeH1 Ha PO3BUTOK y MaOyTHHOTO 1HXKEHEpa HECTAaHAAPTHHUX MIAXOAIB JI0 PO3B’ I3aHHS
CKJIaTHUX TEXHIYHUX 3a]1ad.

Cepen BITYM3HSHUX BYEHHUX BapTo BiaMiTUTH poboTy KpuBonoca O.M. Ta
Ky3pmenka C.B., mono mnepcrnekTMB BHUKOPUCTAHHSA BIJKPHUTOI MPOTPaMHOI IIaThopMu
Arduino Nano 3 y HaBuansHOMY Tporieci BUIo1 mkou[ 1].

Meroro craTTi € aHaji3 BiAKpUTOi nporpamuoi miargopmu Arduino UNO Ta ii
amapaTHOT YacTUHU, O3HAWOMIIEHHS 3 11 (DYHKIIOHAJIBHUMHM MOXIIMBOCTSMHU Ta T€XHIYHUMHU
XapaKTepUCTUKAMU, 3I1HCHEHHS MOPIBHAJIBHOI XapaKTEPUCTUKU HAMOUIbII TMOMYISPHUX
OpOTrpaMHUX IJIATGOPM Ta BU3HAYEHHS IEPCIEKTUB 3aCTOCYBaHHS JIAHOTO MPHUCTPOIO IS
BHUBYEHHS TEXHIYHUX JUCIAILIIH.

IlocranoBka 3aBaaHHA. OCHOBHMMH METOJaMHU JIOCHIJKEHHS BUKOPUCTAHMMH B
naHii poOoTi Oyau MeToIu MOPIBHAHHA, aHAJI3y Ta cHUcTeMaTh3alii oTpuMaHoi iH(opmariii.
B mnpoueci nocnmimxeHHs Oyno MpOBEACHO MOPIBHSAIBHUN aHami3 HAHOLIBII TMOIIMPEHUX
NPOTPaMHUX THIATGOPM Ta MIKPOIIPOIIECOPHUX MPUCTPOIB, IO MHUPOKO BUKOPHCTOBYIOTHCS B
PI3HUX Cy4acHHX EJIEKTPOHHHUX CHCTeMax. ¥Y3arajJbHEHO Ta CHCTEMaTH30BaHO BITYM3HSIHUMA Ta
3apyODKHUN JTOCBI MO BUKOPUCTAHHIO Ta BIIPOBA/KCHHIO IHHOBALIWHUX TEXHOJOTIH B
HaBYaJIbHUHN nponec 3 BukopuctanHsiM Arduino UNO.

Bukaan ocHoBHOro marepiany. Ha cboroaHiniHiil 1eHb Ha pUHKY YKpaiHU NPUCYTHS
BEJIMKA KUIBKICTh MPOrpaMHUX MIaT(OpM, L0 3/1aTHI peai30ByBaTH YIpPaBIiHHS (PI3UYHUMHU
npoliecaMy Ha piBHI JOCTaTHOMY Ul iX BUKOPUCTAHHS HE JIMIE B HABYAIHHOMY IpOIIECi,
ajne W s aBTOMAaTH3allii JOCUTh CKJIaJHUX TEXHOJIOTTYHUX mporeciB. HaiiO1abi nommpeni
porpamHi miat¢opMu Ta MiKpOIpPOLIECOPHi MPUCTPOi Moka3aHi B Tadm. 1 [3.,4].
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Ta6mums 1 — Iomupeni mporpamHi maTGOpMu Ta MIKpPOIIPOIIECOPHI MTPUCTPOT

Raspberry Pi 3 Model B. Orange Pi PC Plus
ODROID-C2 pcDuino v.3 Sparkfun
Intel Genuino 101 Munukomnstorep NanoPI M1
Arduino Uno Rev3 Iskra neo — Ananor arduino-leonardo

Arduino — HeBelHKa 3a po3MipaMH IUiaTa MIKpoKoHTpolepa 3 posz’emoMm USB s
MIIKIIOYCHHS 0 KOMITIOTepa Ta HHU3KOI KOHTAKTIB Uil 3 €QHAHHS MPOBOJAMHU 13
30BHINIHIMU TPUCTPOSIMU, TaKUX SIK E€JIEKTPONPUBOAM, pejie, (POTOEIEMEHTH, CBITIOMIONH,
ry4yHOMOBUI, MikpodoHu Ta iHme. Ilimatoro MoxHa KepyBaTH 3 KoMIl'loTepa, abo
3amporpamyBartH ii, a miciis Bi’ €JHAHHS BiJ] KOMIT I0Te€pa BOHA Oy/e MpaIfoBaTi aBTOHOMHO.

Mogens Arduino Uno R3 BBakaroTs 0a3oBoro miatoro Arduino.

Arduino UNO yHiBepcanbHU#l 3acid aBTomaTH3allii, BOHA MOXXE MpaIfoBaTH 5K B
cuM60io31 3 IIK Tak 1 camoCTiiiHO BiJ HE3aJEKHOTO JDKepeia KUBJIEHHSA. 3aBIsSKH
PIZHOMAHITTIO amapaTHOrO Ta MPOTPaAMHOrO 3a0e3MeYeHHs] MPHU3HAYCHOTO JUIsi PoOOoTH 3
Arduino UNO, a ue Ounbiie 50 pi3HOMaHITHUX AATYUKIB Ta MOIYJiB (Tabn.3), MU MOXEMO
CTBOPUTH Mailke Oy/b-sIKy aBTOMaTHU30BaHy 1HTEICKTyalbHy CUCTEMY.
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Tabnuus 2 — TexHiuHI XapaKTEPUCTUKH MOMYJIApHUX TaTdopm Arduino

0 < E(
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=2 =
Arduino UNO ATmega328 16 32 2 6 14(6 I1IM)
Arduino Leonardo ATmega32u4 16 32 25 | 12 20 7
Arduino Mini ATmega328 16 32 2 8 14(6 1IIIM)
Arduino Nano ATmegal 68 (328) 16 16/32 1 8 14(6 1I1IM)
Arduino Mega 2560 ATmega2560 16 256 8 16 | 54(14 IIIIM)

Ta6mums 3 — Jlarunku Ta Moyl juist BUKopuctans 3 Arduino UNO

JlaT4mk BOJIOTOCTI Ta

aTYUK BOJIOTOCTI IPYHT
TeMIepaTypu A PYHTY

Jatuuk poury

JlaTauk pyxy JlaTuuk BizncraHi Perne

bazoBum cepenoBumiem st po6otu 3 Arduino € Arduino IDE, i#oro pobGota
3aCHOBaHa Ha MOBI MporpaMmyBaHHsA Processing, ajie 3aBISKW 3HAa4YHI HOMYJISIPHOCTI ChrOJHI
npaumoBaTd 3  Arduino MoOXHa BHUKOPUCTOBYIOUM 1 1HIII MpOrpamHi IiaTGopmMu
Hanpukian [9, 10]:

- FLProg mporpamyBaHHs Bi10yBa€eThcs 3a gonomororo rpadpiyaux Mo FBD 1 LAD,
1110 BUKOPUCTOBYIOTH JJISl IPOTrPaMyBaHHs IPOMHCIOBUX KOHTPOJIEPIB.

- Fritzing — mporpama ans OpoOTOTUNYBaHHS MPOEKTIB Ha Arduino Ta 1HIIMX
nonyiaspHux miargopmax. IlepeBaroro naHoi miaTopMHu € HasgBHICTH BEJIUKOI 010Ji0TEeKH
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NPUHIMIIOBUX €JIEMEHTIB eIeKTPOHHUX cXxeM. /laHa mporpaMa JToCcTynmHa y O€3KOIITOBHIN Ta
iatHid Gopmax. Po3pobreHuii mpoeKT MOXKHA Ofpasy MepeHECTH Ha JPYKOBaHy IUIaTy.

- Minibloq — 1ie rpadiune cepenouine po3pooku ais Arduino Ta iHIUX TIATHOPM.
Moro ocHOBHA MeTa [OJISIrac B HAJAHHI JOMOMOTH B HABYAHHI IpOrpamMyBaHHIO. OpicHTOBaHA
Ha BUKOPUCTAHHS B pOOOTOTEXHIII JJIs1 HABYAHHS CTY/ICHTIB MIOYaTKOBHX, CEPEIHIX Ta BUITUX
HaBYAIILHUX 3akiafiB. [IIUpoko BUKOPUCTOBYETHCS B APreHTHHI, JI¢ TUTBKU B MpoBiHIii CaH-
Jlyic, 6inbme 60000 miTeit Oyau HaBUEHI 3a IOMOMOTOIO IIBOTO TIPOTPAMHOTO 3a0€3MEUYCHHS B
nepkaBHuX mkonax. Jlocrymna Bepcis Minibloq v 0.82. Beta.

- Ounnaiin pecypc Tinkercad.com 103BoJIsIE CIPOEKTYBATH Ta MPOBECTH CHUMYJISIIIIO
po00YOro Mmporecy po3poOJICHOrO MPOEKTY, TaKOXK € MOXIIHMBICTH po3poOku 3D mompeneit
JeTanel sSKi B TMOJAJBIIOMY MOXYTh OyTH BHKOPHCTaHI I peai3alii MpoeKkTy, aeTaii
MO3KHa po3ZipyKyBatu Ha 3D mpunTepi.

Ha 6a3i anapaTtHoi maTdopMu MOXHaA peali3yBaTH SK MPOCTI Tak 1 OUIBIN CKJIaaHI
CHUCTEeMHM aBTOMATH3allii, BUPINIyBaTH 3a7adi YIOPaBIIHHA O0‘€KTamu, 3A1HCHIOBATH
JTUCTaHIIMHUMA 301p 1 00pOOKY TEXHOJOTIYHUX MapaMeTpiB 1 OaraTo doro iHmoro. Hanpukman
HaMU JlaHa TuiaTopMa BUKOPUCTOBYETHCS AJIsi BUBUEHHS OCHOB aBTOMAaTHYHOTO KEPYBaHHS,
MPUHIUIIIB pOOOTH JATYMKIB Ta METOIB iX MIJKIIOYEHHS 1 BUKOPUCTAHHS B TEXHOJOTTUHUX
nporecax. Po3poOieno psa mabopaTopHUX poOiT, M0 T03BOJSIFOTH Ha MPOCTUX Ta 3PO3YMIUIAX
NPUKJIAIaX ONIAHYBaTH OCHOBHM aBTOMAaTHYHOTO KEPYBaHHS, PETYJIIOBaHHS Ta iH.

BucnoBok. Husbka 11iHa, TOCTYIHICTh, MOXJIUBICTh peati3allii CKJIaJHUX 1HKEHEPHUX
3a/lady aBTOMAaTM3allli, MPOCTI Ta 3pO3yMUI MEPECIUHIN JIOIWHI METOJU MPOrpaMyBaHHS,
HU3bKa B TIOPIBHSAHHI 3 IHIIUMHU TPOMHUCIOBUMHU 3pa3KaMH BapTICTh peasizailii MpOeKTiB
JIO3BOJISIFOTh 3pOOMTH BHCHOBOK, IO BMPOBauKEHHS Arduino B HaBYAJIBHHI MPOIIEC, JaCTh
MO>KJIMBICTh MIJBUIIUTH SIKICTh MiATOTOBKM MalOYTHIX CHEMialiCTiB HE JHINE arpapHoi
ranxysi, a i IHIIUX TEXHIYHUX CHEIIabHOCTEH.
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The Prospects of Using the Arduino Open Software Package for Studying Technical

Courses

The article is devoted to the issue of improving the quality of training in technical disciplines in higher
educational institutions, due to the introduction of the Arduino UNO hardware platform.

The article analyzes the current state of the problem of preparation of technical specialists, methods of
their preparation in the most developed countries of the world, possible directions for solving the existing
problem by using innovative methods of training in technical disciplines, using the programmable hardware
platform Arduino UNO. To substantiate the proposed method, a comparative analysis of a number of popular
software platforms provided by Arduino UNO has been made, the main technical characteristics of the most
widely used platforms among the Arduino brand range are presented. The Arduino UNO functional descriptions
and technical specifications, programming methods and possible variants of hardware modules for layout with
Arduino UNO are provided. Examples of using Arduino UNO in the systems of automatic control and in the
educational process during preparation of engineers of the specialty «Agroengineering» and electricians of the
specialty «Power engineering, electrical engineering and electromechanics» are given.

The prospects of application of this device for studying a number of technical courses are considered.
software complex, microprocessor technology, automated control system, microcontroller
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