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Y emammi posensinymo 60ockonanenms c8imaA00i00H020 CEIMUNbHUKA, AKULL MAE NiO8U-
wjeHutl pieeHb eheKmusHOCMI SUKOPUCMANHS eLeKMPUYHOL eHepeii 0CBIMI08ANIbHUMU NPULA-
0amu WIIAXOM BNPOBAONCEHHS NPAMO20 AOANMUEBHO2O0 KEPYBAHHS NOMOYHOIO OCEIMII0BAILHOIO
NOMYUCHICMIO 6IONOBIOHO 00 NOMPE6 y KOJICHI KOHKPEMHill OCEIMAI08ANbHIL 30HI 00 €KNY.
3anpononosanuii c6imi00ioOHUL CEIMUTBHUK CMEOPEHO 3 Memolo. niosuwjents koegiyicumy
KOPUCHOI' O’ 0CIMI06ANbHO20 NPUNAOY; 3HUIICEHHS PIBHS CMOJICUBAHHS eeKMPUYHOI eHepali
OaHuM Npunaoom,; OUCmanyitine Kepysanus pobomor c8imao0ioOH020 OCEIMMOBANbHOZO NPU-
a0y 32I0HO ANOPUMMIE KOpUCMy8aua, niosuujenHs Haodiunocmi npunady. Jaunuti c8imnoodioo-
HUll COIMUTbHUK 8IOHOCUMBCST 00 MUNY CIMENbOGUX COIMUNLHUKIG 3 NACUBHUM OXOLOOICEHHSIM.
Kopnyc ceimunvHuxa 6u2omoeieno 3 antoMinilo, KOHCMpPYKYia ma 2abapumu AKo20 GUHAYEHI
MaKuM YuHoM, Woob 3abe3neuumu mpueay pobomy 8 IimHitl nepioo uacy bes nepezpigy c8imio-
0ioonux enemenmis. Kepysarnws pobomor ma MOHIMOPpUHE napamempis 30iCHIEMbCA 3a 00No-
Moeoio 6e30pomosozo inmepeticy “Bluetooth”. 3anpononosana koncmpykyis c8imaodioono2o
CIMUNLHUKA MAE HACHMYNHI nepegazu: QYHKYIOHYBAHHS KOJICHOI Mampuyi KOHMPONIOEMbCA
GILACHUM OpalieepoM, SIKULL 6PAxX08Ye i1 YHIKAIbHI poOOUL Xapakmepucmuky O1s 3a0e3neveHms
ONMUMATLHUX NAPAMempia; NOCIUHUL KOHMPOIb MeMNepamypHux napamempie ma 3axucm 6io
nepeepisy, wo cymmeeo NoO08NHCYE MepMiH (DYHKYIOHYBAHH MAMPUyi, NOCMIUHUL KOHMPOLb
CMpyMy ma HANPy2u HCUGLEHHA MAMPUYI, MOJICIUGICMYb Kepysamuy NOWYAHCHICIIO K 6CbO20 CEi-
MUTBHUKA MAK 1§ KOXHCHOT Mampuyi oKpemo, NOEOHAHHS NIAmu KOHMpoiepa i Mampuyi ceim-
100i00d; MONCIUBICIb KOMOIHY8amu pizui munu c8imuooiodie y mMexicax 00H020 CEIMUTbHUKA,
RIOMPUMKA PI3HUX THMEPPECI8 Y 8IONOBIOHOCMIE 00 8UMO2 KOPUCY8AYA, NOCMITIHULL KOHMPOIb
napamempie ma 6usAeAeHUx nomunox. Pospobneno konyenyito 600CKOHANEHO20 CEIMI00i00H020
CEIMUNLHUKA 3 POSULUPEHUMY THHOPMAYIUHUMU 6AACMUBOCMAMU HA 0A31 MIKPOKOHmMpoOLepa
STM32, sakuti mae nioguwjeHuil pieeHb epexmueHocmi BUKOPUCIAHHS eleKMPUdHOi eHepaii
0CBIMIIOBATLHUMU NPULAOAMU.

Knrwwuoei cnosa: ceimnodioona mampuys, 20106HULL KOHMPONEP, KOMYHIKayiuHui iHmep-
eiic, enexmpuuna cxema, MiKpOKOHmMpoep.

Haidai H. Yu., Hrieshnov A. Yu. Increasing the efficiency level in the use of electrical
energy by lighting devices

The improvement of the LED lamp, which has an increased level of efficiency in the use
of electrical energy by lighting devices by implementing direct adaptive control of the current
lighting power in accordance with the needs of each specific lighting area of the object, was
considered in the article. The proposed LED lamp was created for the purpose of: increasing
the efficiency of the LED lighting device; reduction of electrical energy level consumed by
the lighting device; remote control of LED lighting according to user algorithms, increasing
the reliability of the LED lighting device. This LED lamp belongs to the type of ceiling lamps
with passive cooling. The body of the lamp is made of aluminum, the design and dimensions
of which are determined in such a way as to ensure long-term operation in the summer without
overheating of the LED elements. Control of work and monitoring of parameters is carried out
using a wireless interface “Bluetooth”. The proposed design of the LED lamp has the following
advantages: the operation of each matrix is controlled by its own driver, which takes into account
its unique operating characteristics to ensure optimal parameters; constant control of temperature
parameters and protection against overheating, which significantly extends the life of the matrix;
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constant control of the matrix power supply current and voltage; the ability to control the power
of both the entire lamp and each matrix separately; combination of the controller board
and the LED matrix; the ability to combine different types of LEDs within one lamp, support
of various interfaces in accordance with user requirements; constant monitoring of parameters
and detected errors. The concept of an improved LED lamp with advanced information properties
based on the STM32 microcontroller, which has an increased level of efficiency in the use
of electrical energy by lighting devices, was developed.

Key words: LED matrix, main controller, communication interface, electric circuit,
microcontroller.

INocranoBka npodiaemu. Ha TenepimHiil yac BeIUKOi akTyalbHOCTI Ha0yBae pyXx,
CHPSIMOBaHMH Ha 3HIDKEHHS CIIOXHMBAHHS CHEPropecypciB Ta IMiIBUIICHHS e(eKTHB-
HOCTI iX BukopucTanus [1]. Binkputtsa Hanpukinii XX cTopiyds CHHBOTO CBITIOAIONA
CIPUYMHUIIO HOBUI BUTOK PO3BUTKY CUCTEM OCBITIIEHHS. Y NOPIBHSAHHI 13 3aCTapiiuMu
JaMIlaMH POKApIOBAHHS Ta HeOE3NEYHNMH, Yepe3 HasiBHICTh B HUX PTYTi, JIOMiHEC-
[EHTHUMH JIaMITAMH, CBITJIOIOIN CTAIOTh JIiIEPAMHU Y CITIBBIIHOMICHHI €()eKTHBHOCTI
BUKOPHUCTAHHS CIIOXHBAHOI €Heprii, 3py4YHOCTI BHUKOPHUCTAHHS Ta E€KOJIOTIYHOCTI 0
cobiBaprocri. [Ipu 11bOMY iICHYIOUI CHCTEMH, SKi PUCYTHI HA CBITOBHX PHHKAaX OCBIT-
JIOBAJIBHUX CHCTEM, Y 0a30BOMY BapiaHTi, Oe3 Mpua0aHHs NOAATKOBOTO OOIaTHAHHS
Ta MPOrpaMHOro 3a0e3MeUeHHs, He HaJal0Th MOXKIIUBOCTI CIIOKMBady aJanTUBHO Kepy-
BaTH TNapameTpamu ix poOoTu. ToMy HeoOXiJHE BIOCKOHAJICHHS CBITIIOMIOJHHUX CBi-
TIJIFHHUKIB TAKUM YHHOM, 00 MaKCHMAIIFHO €(pEeKTUBHO, Oe3 301LTbIICHHS JOTAaTKOBHX
BUTPAT BUKOPUCTOBYBATH €HEPIrOpPeCypCH, THYUKO 3MIHIOIOUH poOoui mapameTpH Bif-
TIOBiJTHO JTO BUMOT KO)KHOTO CITOKHBada.

AHaJIi3 ocTaHHIX gocaixxkeHb i myoaikamiii. CBITIOAIOAHE OCBITICHHS 3 MOMECHTY
CBOTO BHHUKHEHHsI MPOWIIO JIOBTUH Tepioj] YIOCKOHAJIEHHsS, B PE3yNbTari sSKOTO
MU MaeMo cydacHi LED cBitunbHuky [2]. BoHU BiAPI3HAIOTHCS BUCOKOKO SIKICTEO CBIT-
JIOBOTO MOTOKY, €KOHOMIYHICTIO Ta €()EKTUBHICTIO, TOMY MOCTYIIOBO BUTICHSIOTP 1HIII
JoKepena cBiTia. | 1ie He TUBHO, aJiKe 3aMiHa 3BUYaiHUX JIaMII Ha CBITJIOAI0IHI Bee 10
3HIKEHHSI BUTPAT Ha €ICKTPHUKY IpuoOmm3Ho Ha 70 % HaBITh Y HUTOM000BOMY pEKUMI
po0OTH. A BpaxOBYIOUH ITOCTIHHE 3pOCTAHHS TapUQiB HA ENCKTPOCHEPTII0, TO TAKE EKO-
HOMIYHO BUTIJTHE OCBITJICHHS € iJIeaIbHUM BapiaHTOM JIJIsl BAKOPUCTAHHS B IIPOMHCIIO-
BHX Maciurabax [3].

BrockonaneHHsT KOHCTPYKIIii CBITJIOMIOMNIB Ta TONAJBIINE 3HMKEHHS COOIBapTOCTi
OJJMHUYHOTO BUPOOY y MaCOBOMY BUPOOHHIITBI 3a0€3MEUIIIO CBITIONIOAAM JIIAUPYIOUY
MO3UIIFO Cepe/] IHIIMX OCBITIIOBAIBHUX MpHiaaiB. OHAK, CITiJT 3ayBayKUTH, IO CBITIO-
IO, y TIOPiBHSHI 3 TAaMITAMH PO3)KAPIOBAHHS Ta JIFOMIHECIICHTHUMH JIAMITAMH, BUMArae
OUIBII CKIIAHUX JKEPENT )KUBJICHHS Ta JOTPUMAaHHS MEBHUX SKCILTyaTalliiHUX PexXH-
MIB JIJ1s1 320€3TeYCHHS ONTUMAIBEHUX POOOYHX MapaMeTpiB. AJle SKIIO MOPIBHATH CHC-
TEMHU TAaKOTO POy 3a PIBHEM CKJIAJHOCTIi, TO OTPUMAEMO HacTymHe [4].

ITpocTi cucteMu MalOTh HaliMEHIITy, y TIOPiBHSIHHI 3 IHIIMMHU CHCTEMAaMH, BapTiCTh,
OJTHAK HE peai3yloTh MOBHICTIO MOTEHINIAN eHepro30epeskeHHs CBiTIoAioniB. Bpaxo-
BYIOUU IX MPOCTY CXEMy KEpyBaHHS >KUBJICHHSIM CBITJIOAIOAIB, TO Mifl yac poOOTU HE
3a0e3Meuy€eThCS JOTPUMAHHS ONTUMAIBHUX PEKHIMIB 1 CYyTTEBO 3MEHIIY€ETHCS Koeirti-
€HT KOPUCHOT JTii CBITJIOMIOIIB.

CucremMu CepeHbOTo PiBHA CKIAIHOCTI 3a0e3MeuyroTh BHCOKIN piBeHb e(EKTHB-
HOCTI CITO)XKUBAHHS €JICKTPOCHEPTIi Ta MOXKIIMBICTh THYYKO KEPYBaTH pKUMaMH poOOTH
BIIIOBIIHO 0 BUMOT criokuBada. OHAK, Taka THYYKICTh 3a0€3Meuy€eThCs JIUIIE MIPH
HasBHOCTI KOHIIEHTPATOPiB Ta OKPEMOT'0 CEPBEPA, 1110, B CBOIO YEPTY, CYTTEBO 301IbIIYE
BapTICTh CHCTEMH. BCTaHOBIEHHS TakOi CHCTEMH IOLUIBHO JIMIIE HA IPOMECIOBUX
00’€eKTax BEJMKOI IUIOI.
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BucokopiBHeBi cuctemu 3a0e3neuyloTh HaWOUIBIIY €(QEKTUBHICTH CIOKHUBAHHS
CJIEKTPOCHEPrii, MOXXYTh OyTH MacIITa0OBaHI MPOTATOM EKCILTyaTallil CHCTEMH, MaTh
posummpenuit pyHKIIOHAN 3 JONABAHHSAM HOBHX NAaTYHMKIB T4 BUKOHABYUX IPUCTPOIB.
SIK 1y CHCTEM CepeHBOTO PiBHS CKIAJHOCTI, apXiTEKTypa BHCOKOPIBHEBHX CHCTEM
CKJIaZa€ThCs 3 KOHIEHTPATOPIB Ta OKpeMoro cepmepa. [lpu mpoMy BapTiCTh BIIPOBa-
JUKeHHSI Ta eKcIulyaranii, Moau(ikauis nmporpaMHoOro 3a0e3ledyeHHs BiAIOBiTHO IO
BUMOT 3aMOBHUKA Iependavae BIPOBAKEHHS JIHIIE y CKIAJl BEIMKUX KOMEPIIHHUX
TIPOEKTIB.

TakuM YMHOM, CBITJIOMIOJHI CBITHIIHHUKH, IO HAIEKATh 0 MEPEPaXOBaHUX BUILE
CHUCTEM, PI3HITHCS 32 CBOIMH IMapaMeTpaMu, alie KOJHHIA 3 HUX He 3a0e3leuye MOXK-
JIMBICTh aBTOHOMHOI JICIICHTPATi30BaHOI POOOTH 3 KOHTpOJIEeM pOoOOYMX MapaMeTpiB
Ta JUCTAaHIIHUM HaJalITyBaHHIM poOodnx pexumis. Lle, B cBOO uepry, He 103BOJISE
MIOBHICTIO BUKOPHCTOBYBAaTH yCi IPUTaMaHHI CBITJIOAIOaM BIACTHBOCTI IIOAO edek-
TUBHOCTI BUKOPHCTAHHS €JIEKTPOCHEPTIi.

IHocTranoBka 3aga4yi. MeToro cTarTi € po3poOKa BIOCKOHAJIEHOTO CBITJIOAIOAHOTO
CBITHJIBHUKA, SIKUH MA€ I IBUIICHUHN PiBeHb €()eKTUBHOCTI BUKOPUCTAHHS EIEKTPHUIHO]
€Heprii OCBITIIOBATEHIMH MPUIIAAaMH IUITXOM BIPOBAIKCHHS IPSMOTO aJallTHBHOTO
KepyBaHHS MMOTOYHOIO OCBITIIIOBAJIFHOIO MOTYXKHICTIO BiJMIOBIHO 710 MOTPEO y KOXKHIN
KOHKPETHIH OCBITIIIOBANBHIH 30HI 00’ €KTY.

BuknaxeHHs 0CHOBHOTO MaTepiaty J0CTiIzkeHHs. 3apOrIOHOBaHUH CBITIONION-
HUI CBITWJIBHUK CTBOPIOETHCS 3 METOIO: MiJBUIIEHHS KOE(II[iEHTy KOPUCHOI [Iii CBIT-
JIOMIOJHOTO OCBITNIIOBAIEHOTO IPWIAy; 3HIDKCHHS PIBHS CIIOKHBAHHS €IEKTPUIHOL
EHepril; TMCTaHIiHEe KepyBaHHS pOOOTOKO CBITIIONIOMHOTO OCBITIIOBAILHOIO MPUIIATY
3TiHO aNrOPUTMIB KOPHCTYBa4a; MiABUIIEHHS HaAIHHOCTI; 3MEHIIEHHS Yacy, HeoOXif-
HOTO JIJIl BAKOHAHHS PEMOHTY CBITJIONIOTHOTO OCBITIIFOBAILHOTO TIPHITATY.

Jlanuii CBITJIOAIOMHUHN CBITUIBHHUK BITHOCHTBHCS IO THITY CTEIbOBUX CBITHJIBHHKIB
3 MAaCHBHUM OXOJO/UKEHHAM. KopIlyc CBITHIBHHMKA BHUTOTOBIGHO 3 AJIOMIHIIO, KOH-
CTPYKIlisl Ta TabapUTH SKOTO BH3HAYEHI TaKMM YUHOM, 1100 3a0€3MeYuTH TPHUBATY
po06oTy B JiTHIHN mepio vacy (a0o y MPHUMIIIEHH] 3 MiJBHICHOIO TeMIIEpaTyporo) 6e3
HeperpiBy CBITJIOAIOMHUX eJIeMeHTiB. KepyBaHHS poOOTOIO Ta MOHITOPUHT IapaMeTpiB
3IIACHIOETBCS 3a JIOTIOMOTOI0 Oe3poToBoro iHTepdeiicy “Bluetooth”.

OyHKIIOHAJIbHA CXeMa CUCTEMH, SIKy HaBeIECHO Ha puc. 1, 3abesmeuye: 30epiraHHs
MOKJIMBOCTI HApOITyBaHHS (DYHKIIIH KepyBaHH:; HOOYI0BY Ha 0a3i yHi(hiKOBAHUX KOMII-
JICKCIB, IO Ja€ 3HAYHI IepeBary Mpy MOHTAXI1, HaJaroKeHH1, eKCIUTyaTallii 1 peMOHTI.
MikpokoHTpoJiep € BUCOKONponyKTuBHUM aapoM ARM Cortex-MO RISC 32 6ira 3 yac-
ToTor0 48MI 11, BUCOKOIIBUIKICHOO TIaM SITTIO 1 IMPOKKUM BuOOpoMm nepudepii i /O [5].

Jo cknany GpyHKIiIOHATIBHOI CXEeMH TOJIOBHOTO KOHTPOJIEPY, SIKY HaBeIeHO Ha pHC. 2,
BxonATh: koHTpojdep STM32F030F4P6; Bluetooth pamio-momyns HM-10; Garapeiika
CR2032; crabinizarop Hampyru 12V, 3V3; nepemukad BUOOPY PeXHUMiIB pOOOTH; CBIT-
JIOIO/IM 1HIUKAIIIT CTaTyCy 3B’ s3KYy; BX1IHUH-BUX1THUN Oydep 0OMiHY TaHUMH 3 KOHTp-
oJiepamMu CBITJIOIOIB.

3aranbpHa KOHIICTIIIiS 3aIPOIIOHOBAHOTO CBITMIIPHUKA TOJIATAE Y IMiIBUIICHHI THYY-
KOCTi pOOOTH Ta KOHTPOJI MMapaMmeTpiB 0e3 BUKOPUCTAHHS JIOJATKOBUX KOHIICHTPATOPIiB
abo/un cepBepiB NUIIXOM NOOYIOBU JBOPIBHEBOI CUCTEMHU BCEPEIMHI CBITHJIBHHUKA 31
301LTBIICHHSM 1HTEIEKTYalnbHOrO (DyHKIioHATY. TOOTO CBITMIBHHUK BXE HE € IPOCTUM
OCBITIIIOBAJIBHAM 32CO00M, BIIMIHHICTH SIKOTO BIJI 1HINHMX IOJISATAE JIHIIC Y TOMY, IO
BUKOPHUCTAHO CBITJIOAIOAHU, & CTAE IHTEJEKTYAIbHOK CUCTEMOIO 3 KOHTPOJIeM poOouux
napaMeTpiB Ta iHTepdheiicoM THITY «ITFHA-MamuHay . Lle 103BoIsie JTMHaMIYHO Ta MaK-
CHMaJbHO THYYKO HAJIAIITYBaTH poOoUi mapaMeTpH BiAMOBITHO O BUMOT CHOKHBAYa
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Ta MOXKE TIPU3BECTH JI0 CYTTEBOTO CKOPOUEHHS BUTPAT, MOB’SI3aHUX 3 BIIPOBAKCHHSIM
CUCTEMH Ta ii MOJITBIIOT eKCILTyaTaIlii.
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Puc. 2. @yukyionanvua cxema 20108H020 KOHMPONEPY

[H1II0I0 0COONMUBICTIO AAHOTO OCBITIIOBAILHOTO NMPHJIAAY € BUKOPUCTAHHS CBIT-
JOAIOHUX MAaTPUIb 3aMICTh MAacHBY OKpeMHX CBITIONiomiB [2]. OcKilbKH OCTaHHI
y CBITJIOAIOAHIN MaTpHIli po3TallOBaHI Ha OJHIN 3arajbHi OCHOBI Ta coOpMOBaHi
Ha Hil MaiKe OJIHOYACHO, TO IIe JO3BOJISE JOCATTH Maiike iIEHTHIHOCTI iX poOoInX
napamMeTpiB.
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3anpornoHoBaHa KOHCTPYKIIisl CBITJIOAI0HOTO CBITHJIBHUKA € 3HAYHO CKIIAJHILION0
Ha BIJIMiHY BiJI 1HIIINX, aJIe Ma€ HACTYITHI ITepeBari:

(GYHKIIIOHYBaHHS KO)KHOI MAaTPHIi KOHTPOJIOETHCSI BIACHUM IIPAadBEpOM, SIKHIA
BPAaxOBYe 11 yHIKaJIbHI po00di apaMeTpH Ui 3a0e31eUeHHS ONTUMAIBHUX ITapaMeTpiB
Ta HAMBHUIOTO KOeili€eHTY KOPUCHOT MiT;

— TOCTIfHUH KOHTPOJb TEMIEPaTyPHUX MapaMeTpiB Ta 3aXUCT Bil MEPErpiBy, M0
CYTT€BO MOAOBXKYE TEpMiH (DYHKI[IOHYBaHHS MaTpPHILi;

— MOCTIHHNA KOHTPOJIb CTPYMY Ta HAIPYTH )KUBJICHHS MaTPHIIi, TOOTO BUXI1JI 3 IaXy
OJIHi€T 3 MATPHIIb HE CIIPUYUHSE PUIMUHECHHS (PyHKIIOHYBaHHS BCHOTO CBITUIILHUKA;

— MOXJIMBICTh KepYyBaTH MOTY>KHICTIO SIK BCHOTO CBITHJIBHHKA TAK 1 KOKHOT MaTpHIIi
OKpEMO;

— TMO€JHAHHSA IUIaTH KOHTpOJepa 1 MaTpHlli CBITIOAiona 3a6e3neqye MOZYJIbHY
3aMiHy y pasi BUXOJTY 3 Jlajty z[paHBepa/ManHul qn Moz[epHBaun CBITWJIBHUKA;

— MOXJIMBICTh KOM61HyBaTI/I pizHi T cBiTmonionis (RGB, Temmeparypa kobopy
CBITJIa) Y MEXax OTHOTO CBITHJIbHUKA;

— MiATpHUMKA pi3HUX iHTEp(EHCiB y BIATIOBIIHOCTI 10 BUMOT KOPHCTYBA4a;

— TOCTIIHUH KOHTPOIB MapaMeTPiB Ta BUSBICHUX TOMIJIOK.

Bceepenuni cBiTHIBHUKA TPUCYTHI JBi IIMHU: IIMHA KUBJICHHS Ta iHTepdeiicHa
muHa. [1lMHa KUBIIEHHS IBOMPOBIiIHA, 3a0e3Meuye HaIXOKEHHs eIeKTPOSHEPTii Bil
3arajgbHOTO OJIOKA J)KMBJICHHS IO BCIX KOHTPOJICPIB, AKI MIJAKIIIOUEHI 10 Hel MapaiesbHo.
TakuM YMHOM MOKHA 3MIHIOBaTH KIJIBKICTh a0O0 CKJIaJ KOMITOHEHTIB, Jofaro4upd ado
BHMUKAIOUH B3] 0€3 BIUIMBY Ha 1HIINX CIIOXKUBaviB. [HTepdelicHa muHa TakoxX mpo-
BiJiHa Ta 3a0e3meuye oOMiH 1H(POPMAIIIEI MK TOJJOBHUM KOHTPOJIEPOM Ta KOHTPOJIE-
pamu Matpuilb 3a gonomorowo cragapry USART. Bu6ip crangapry USART 3ymoB-
JICHO TUM, 1[0 BiH JIETKO ()i3UYHO KOHBEPTYETHCS 3a JIOTIOMOTOO MTEPETBOPIOBAaUIB Y TaKi
npomucioBi ctanmapti: RS-232, RS-485, HART [6] Ta in. Lle, B cBOIO 9epry, 103BOsIE
THYYKO MIHSATH KOH(ITypalito CKIaay CBITUIBHUKY.

IIpotokonom s oomiHy iHpopmarii oopano ModBus RTU uepe3 iioro Benuky
MOIIMPEHICTh B MPOMHUCIOBOCTI Ta HASBHICTH BEJMKOI KiTBKOCTI OONIQJHAHHS 3 HOTO
niarpumkoro [7]. KorTponep cBiTiaonioqHol MaTpui nodyaoBaHo Ha 6a3i MiKPOKOHTp-
onepa STM32F030 [5].

KepyBanHa po0O0YOI0 MOTY)KHICTIO CBITJIOAIOAA 3AIMCHIOETHCS MUISIXOM KOHTPOJIIO
3BOPOTHOTO 3B’S3KY 32 CTpyMOM. PerymtoBaHHSI 3Ha4€HHSI pOOOYOro CTpyMy 3MiHCHIO-
€THCS 32 JJOTIOMOTOFO IMUPOTHO-IMITYJIbCHOT MOAYJIAIIIT BXiqHOT Hanpyru. LIInpoTHO-1M-
MyJIbCHA MOIYJBILIS peai3oBaHa TalMEpOM-IIYMIBHUKOM, IO BXOAUTH A0 CKIaLy
MIKpPOKOHTPOJIEPA, T4 CUIOBUM OJIOKOM, SIKUH CKIagaeThes 3 N-KaHAJIBHOTO TIOJIEOBOTO
TPaH3UCTOPA, CHIIOBOT KOTYIIKHU 1HIYKTHBHOCTI Ta (UIBTPYIOYUX KOHIeHcaTopiB. Kon-
TPOJIb MOTOYHOI TeMIIepaTypd CBITJIOAIONHOI MAaTpHIll 3MIHCHIOETbCA 3a JOMOMOTOIO
TepMmicTopa.

3aranbHAN OWiKYBaHUI BUIVIAI KOPITYCY CBITHIIBHHKA 3 BCTAHOBIEHHMHU KOHTPOJIE-
pamu MmokaszaHo Ha puc. 3—4.

[IpoToTHI KOPIYCY CBITHIBHHUKA CKJIAJAETHCS 3 JTBOX YaCTHH: aJTFOMiIHIEBOTO pali-
aroproro npodimo BI10-1905 ta amominieBoro II-moxionoro meenepa BITO-1273.
Binbin netanbHe MPOEKTYBAHHS KOPITYCY Ta BUPOOHHYOI JOKYMEHTAIIIT B paMKax JaHOI
CTaTTi HE MMPOBOIUIIOCS.
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Puc. 4. 3acansnuii ouikysanuii 6uens0 KOpnycy c8imunbHika 3 oKy

BucHoBku. Y crarti Oyso po3po0iieHO KOHIIETIIIII0 BIOCKOHAJIEHOTO CBITJIOAI0HOTO
CBITHJIPHUKA 3 PO3IIMPEHUMHE iHPOPMAIIHHUMH BIACTHBOCTSMH Ha 0a3i MiKpOKOHTPO-
nepa STM32, sxuit Mae MiABUIIEHUH piBeHb €()EKTUBHOCTI BUKOPUCTAHHS €IEKTPUIHOT
eHeprii OCBITIIOBANEHIMH MPUIIAAaMH IIUITXOM BIPOBAIPKCHHS IPSMOTO aJalTHBHOTO
KepyBaHHsI IOTOYHOIO OCBITIIOBAJIHHOIO MOTYXKHICTIO BIAMIOBITHO A0 TOTPEO y KOKHIN
KOHKPETHIM OCBITIIOBaNbHIA 30HI 00’ekTy. OCHOBHHMH IepeBaramu po3poOIIeHOTO
CBITJIOJIIOJTHOTO CBITHJIPHHMKA €: 3HW)KEHUH PiBEHb CIIOKUBAHHS €IEKTPUYHOI €HEprii;
IUCTaHIIHE KepyBaHHS PoOOTOI0 MPHIafy 3TiAHO aJrOPUTMIB KOPUCTYBada; IIiIBHU-
IICHHS HAAIMHOCTI OCBITJIIOBAJILHOTO MpPUJIaNy; 3MEHIIEHHS 4acy, HeOOXiTHOTO s
BHUKOHAHHS PEMOHTY CBITJIOJIOHOTO OCBITIIOBAJIBHOTO MPHIIATY.
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