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BCTYII

[IpaBunbHO BHOpaHa 1 3/1HCHEHAa CHUCTEMa YIPABIIHHS OCBITIIOBAIbHUMHU
MepeXaMH MPU3BOJIUTH 10 OUIbLIE OPraHi30BaHOIO BHKOPUCTAHHS OCBITIHOBAIBHOL
YCTaHOBKH, M0 TOKpAally€ YMOBH OCBITJIIEHHS 1 THUM CaMHM HPU3BOJIUTH [0
MIJBUILIEHHS MPOAYKTHUBHOCTI Mpalli, 3HWKEHHSI Opaky BHUPOOIIOBAHOI MPOAYKII 1
3MEHIICHHS BUPOOHUYOTO TpaBMATU3MYy. YTIPaBIiHHA OCBITIIOBAIBHUMH MEpeKaMu
— CKJIaJIHE TEXHIYHE 3aBJaHHs, Bl PILIEHHS SIKOro 0arato B YOMY 3aj€KaTh YMOBU
eKCILTyaTallii OCBITIIOBAJIbHOI YCTAHOBKH, 3/1MCHEHHS KE€pPYBaHHS OCBITJICHHSAM, a
TaK0>X CTBOPEHHS MEPEyMOB ISl palliOHAJIbHOTO BUTPAYaHHS €JIEKTPOEHEPrii.

Bci 3Ha10Th, 110 AMBUTHUCS B MOHITOpP a00 TENEBI30p B TEMHIN KIMHATI JIyXe
WIKIIMBO Jisi oyedl. OCHOBHA NMpUYMHA B LIbOMY - PI3KMU KOHTPACT SICKPaBOCTI
MOHITOpa 1 TEMHOI CTIHOIO T03aay HbhOro. PaHimie, mo0 o4l HEe BTOMITIOBAIHCS T
yac poOOTH 32 KOMI'IOTEPOM BUKOPHUCTOBYBAJIU HACTUIbHY JaMITy.

Ha ocHOBI BHBYEHHX [aHUX B JUIUIOMHIM poOOTI pO3pOOJIEHO TUHAMIYHY
dhoHOBY TijicBiYyBaHHA MOHITOpa Ha miati Arduino Nano 3.0 Ta 3aBasku aapecHin
CBITJIOIIOAHIN cTpiuku Tuiy SMD, Takox nporpamHoi 06oiouku “Ambibox”

Yereproro numus 2002 poky kommanis "Philips" 3amarentroBana mepiry
BEpPCII0 TEXHOJIOTI] JMHAMIYHOI (OHOBOTO TIJACBIYYBaHHS TeJeBI3opa, sKa
IpaloBaja Mo BEPTHKAIBHUX KPasX €KpaHy 1 OCBIYyBaJla CTIHY 32 HUM BIANOBIIHO
KOJIbOpaM KapTUHKH Ha ekpadi. Jlami, a came 20 rpyanas 2007 poKy BOHU 3asBUIN
po TOBHY p13HOOApBHOIO (POHOBOrO MiJCBIYYyBaHHS MOHITOpa. Bimoma mami, sik
"Ambilight". ITo6 HaconomKyBaTUCs OapBUCTOO (POHOBUM MIACBIYYBaHHSM 30BCIM
He OOOB'I3KOBO KyIlyBaTH TelieBizopu ab6o woniTopu Bixg "Philips". Taky
iCBiYyBaHHS MOKHA 3pOOUTH CBOIMH PyKaMH 3aBJSKUA HEJOPOTUMH €JIEKTPOHHUMU
KOMITOHEHTaMH Ta MPOTrpaMH ISl IEPCOHATBHOTO KoMm'torepa “Ambibox”.

VY TeXHONOriuHI{ YaCTUHU JUIIJIOMa PO3TJISAAI0THCS MUTAHHS, 1110 CTOCYIOThCS
CBITJIOJIIOAHUX YCTAHOBOK, METOAM IX YIPAaBIIHHA, LI0 YE€KaEe B MaiOyTHHOMY.
PosrmsHyTi Taki Benuki kommaii, sik Tritonic, Eatron, Acuity Brands. 1o B mimomy

MIPUBEJIC HAC J10 BUOOPY pO3pOOIISIEMOTO TIPUCTPOIO.
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Po3paborani 610k-cxemu, PyHKIIOHAIBHO-ITPUHIIUIIOBA cXeMa MPUCTPoro. bys
MPOBEJICHU BUOIp €JIeMEHTHO1 0a3u, Jj1si 0Oy I0BU MPUCTPOIO.

PospaxoBaHo MeToau yripaBiIiHHS BUPOOISIEMOTO TIPUCTPOIO.

Y eKOHOMIYHOro pO3Aill BU3HAYAETHCA BapTICHA OIlIHKAa pPO3p0OJIEHOr0
NpUCTPOI0. BU3HaueHa KaabKyJIsLis po3po0JIeHOro BUpOoOy 1 HOro OKYMHICTb.

VY po3aini oXopoHa mpaill MPOBEACHO aHali3 YMOB Mpallli Ha BHUPOOHHUUOMY
MicCIIi.

VY BHCHOBKY MpUBEICHI OCHOBHI pe3yJbTaTH, OTPUMaHI B XOJ1 TIPOCKTYBaHHS

MIPUCTPOIO
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1 TEXHOJIOT'TYHA YACTHHA

1.1 3araabHi BitomMocTi. YnpaBJ/iiHHS CBITJIOBUMH e)eKTaMu B
iH/KeHepHUX 3aa4ax

VY 1980-x TexHIYHE OCBITJICHHS CTAJI0 MOJAEPHI3yBaTUCs. BOHO TOBMHHO 0YJi0
cTaTu OUThI KepoBaHUM 1 eHeproedexTuBHUM. CriouaTky, OyB CTBOPEHHU aHaJorT
Cy4acHOT CHUCTEMH, SIKMA JI03BOJISIB KOHTPOJIIOBATH (IyOpecleHTHUN Oananc 1
IHTEHCUBHICTh OCBITJIEHHS. lle OyB mepummii KpoK OO0 CTBOPEHHS IOBHOLIHHOI
CHUCTEMM YIPaBIIHHA OCBITJICHHSIM, OJIHAK AaHAJOr BHMAaraB BEJIMKY KUIBKICTb
KaOelbHOI MPOBOJKH, IO OyJO0 €KOHOMIYHO HeedekTuBHO. Tridonic (mpoBigHUMN
CBITOBUI NOCTAYaJbHUK IHTEJIEKTyaJIbHUX 1 €()EKTUBHUX CBITJIIOBUX pILIEHB) CTaja
MIEePIIIO0 KOMIIaHI€r0, sika 3poduiia UG PoBUH MPOTOKOII nepenadi nanux B 1991 porri
(DSI). DSI craB ocHoBHUM iHTepdericoM AJis Tepeadi KOMaH/ I 31 3MIHU OCBITJICHHS
BCIX MiIKIIOYCHUX CBITJIOBHX NIpruIaaiB. Ha BinmMiHy BijJ HOro aHaJIOrOBOTO, JaHHMA
1HTEepQeic mpUIycKaB CIPOIIEHY CUCTEMY BUKOPHUCTaHHS Kalemto. TakuMm 4YHMHOM,
ICHY€ JIBa TUIIM CHCTEM: aHAJIOrOBa CHCTEMa YIPaBJIIHHS OCBITJIEHHAM Ta UU(dpoBa
CHCTEeMa yIpPaBIiHHS OCBITICHHSIM

JIst  aHAjoroBOrO  YIPaBIIHHS OCBITJIEHHSAM HEOOXITHO, KpIM CaMoro
CBITWJIBHHKA, III€ JIBA OPTaHH YIPABIIHHSA: KOMaHJAHUN - TOH, 10 MOCHIIA€ KOMaHIy
Ha 3MIHY PEXHUMY POOOTH OCBITIIFOBAJIbHOI YCTAHOBKH, 1 BUKOHABYUU - TOM, IO
Oe3rnocepelHbO 3MIHIOE PEXKUM pPOOOTH OCBITIIOBAIBHOT YCTAHOBKH. Y POJIi
KOMaHJIHOTO OpTaHy TPAIUIIHHO BHCTYNAIOTh: JAaTYUKA NPUCYTHOCTI / PYyXy,
KHOIIKOBI 1 JIMCTaHIIMHI BHMHKA4l 1 pEryJsTOpU piBHS, TalMepHu, ITaTUUKHU
OCBITJICHOCTI. Y pOJIi BUKOHABYOr'O OpraHy - CyTIHKOBI BUMHKaul, IMIYJIbCHI pEIE,
MiHI-KOHTAKTOPH, PETYJIATOPH IHTEHCUBHOCTI CBITIA (a1l TUMEpH).

B nanmii 9ac MOBCIOAHO BUKOPHUCTOBYIOTHCS €IEKTPOHHA ITyCKOPETYJIOr0ua
anaparypa (EIIPA) mig po3psaHuX namn 1 €JIEKTpOHHI TpaHchopmaTopu s
raJioreHHux Jiami 12 B. V TexHiuHii OpakTUIl Ui IUX anapaTiB BUKOPUCTOBYETHCS
y3arajbHeHa Ha3Ba '"Oamact". VYmpaBiliHHS CBITWJIBHUKAMH 3 €JICKTPOHHUMH

OamacTaMy NUISIXOM MPOCTOI 3MIHU PIBHS HANMPYTH >KUBJICHHS HEMOXJIHBO B pasi
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PO3PSIHKMX JIaMIl 1 HeOakaHO B pasi rajoreHHux Jamn posxkaptoBanss (I'JIP) 12 B.
ToMmy nnsti cBiTOperyipoBaHHS B IIbOMY BHIAAKy 3aCTOCOBYETHCS TaK 3BaHUU
npotokon "0 - 10 B". XKusnenns 6anacty 0 - 10 B 3xilicHIOETBCS K 1 paHimie yepes
TUMep, aje KpiM LbOro BiJl JiMepa 0 HhOTO IMiJIBeJeHa J0/IaTKOBA Mapa KEPYHUnX
MPOBOJIIB. YTpaBIIHHA pIBHEM OCBiTIIEHOCTI B aianma3zoHi 100 - 5% 3aiiicHIOeThCA
caMuM 0ajacTOM 3a CHTHAJIOM JUMEpPa, a caM JUMep TUIBKH BIIKJIIOYAE >KUBJICHHS

MIPH BIJIMOBIIHOMY CUTHAJII BiJi KOMaHIHOT'O OCBITJICHHSI.

o S o
@

1
=

Puc. 1.1 — Cxema ynpaBiiHHS CBITHJIBHUKOM I10 aHAJIOTOBOi CXEMOIO.

=

Cuctema 1udpoBOro ymnpamiaiHHS OCBITICHHSM KpIM CaMOro JpKepelia CBITJia
BKJIIOYa€ B cebe: KOHTpoJep LHU(PPOBOi IIMHU YOPABIIHHS; UU(POBY IIHHY
YIPaBJIIHHS; KOMaHHI OpraHu; BUKOHABYl OPraHu.

KonTtponep uudpoBuili mMHU - €JIEKTPOHHHM OJOK, 110 BOJOJIE MaM'ATTIO,
3acobamMu OOMIHY JaHMMH 3 OIEPATOPOM-TIPOTPAMICTOM, MOIYJISIMH OOpOOKH
CUTHAJIIB B KOMAaHJIHOTO OpraHy, MOAyJIsMU (GOpMYBaHHS KOMaHA JUIS
IMITYyJICHOT'O OpraHy. 3a3BU4yail BCTAHOBJIIOETHCA B ILIUTI OCBITIEHHS a00 YIIpaBIiHHSA
OCBITJICHHSIM, alleé 3yCTPI4aloThCcsl KOHTpoJiep LU(PPOBOI IIMHHU YIPABIIHHS 7S
BiJTKPUTOI yCTaHOBKH.

[udposa mmuHa ynpasiaiHHA - (I3UYHE CEPEAOBUILE, TPU3HAYEHA I OOMIHY
UQPOBUMHU CHUTHAJIAaMU MK KOHTPOJIEpOM HHU(PPOBOi IIMHU YIPABIIHHSI Ta

KOMaHJIHOTO OpraHy, KOHTpojep IUGpOBOi INMHHU YMPABIIHHA 1 IMIIYJIBCHOTO

ApK.

KI" 06.00.000.00.A11.I13

3M. | Apk. Ne nokyMm. Nipnuc |daTa




oprasy, 3a3BH4ail siBJsie cOO0I0 Kaleiab 3 MITHUMU KAJIAMU HEBEIIMKUX TEPETHUHIB.
3aCTOCOBYIOTbCS SK CHJIOBI, TaK 1 KOHTPOJIbHI Ta CUTHaJIbHI KaOeni. B ocobmuBux
BUIIAJKaX TaKO BUKOPUCTOBYETHCS Kabenp TUIY "KpydeHa mapa'.

[Ipn BuKOpucTaHHI LU(POBOI CUCTEMHU JucCHETYepu3allii OyiBll cHCTeMa
YIOPABIIHHS OCBITJIICHHSM 3a3BUYail OynyeTbCs Ha OCHOBI npotokony DALI, sxuii
MPUHAHATHN TPOBITHUMHU BUPOOHHMKAMH CBITJIOTEXHIYHOTO OOJIaTHAHHS, TAaKUMH 5K
Philips, OSRAM, Helvar, Tridonic. Atco, Zumtobel Staff sk mpomuciioBuii cTangapT.

KepoBani mo DALI 6amacth MOXyTh TOBIIOMIISATH KOHTPOJEPY IIPO
HECITPaBHOCTI, TAKUX fK MEperopiia yiamma abo crpalboByBaHHS TETUIOBOTO 3aXHUCTY
camoro Oanacty. Konrponep DALI moxe 30epiratu 10 16 CBITJIIOBHX CLEH, IO
BUKJIMKAIOTHCS 3a moTpedoro. Omuum 3 miepeBar DALI € Te, 1m0 Bci KomMaHAHI OpraHu

1 BHUKOHAaBYl HEMAaE HIAKOI

OpraHd MOXyTb OyTH TaJbBaHIYHO PO3/UIEHI,
HEOOX1IHOCTI BECTHM A0 BHMMHMKaudiB Ty X a3y, IO 1 10 CBITWIBHHKIB, Ta K
PO3BE/ICHHSI CHJIOBHX TPYyH IO CBITHJIBHUKIB 30BCIM He 3000B'si3aHa 30iratucs 3

JIOT1YHO NMEBHUMU TPyNaMu YNpaBJiHHA (CBITJIOBUMU CLEHAMU).
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Puc. 1.2 — YnpaBiiHHs OCBITICHHSIM 0 UPPOBIH cxeMi
VY poisti KOMaHHOTO YIPaBJIIHHS BUCTYMAIOTh: JATYUKH MPUCYTHOCTI / PyXy,
KHOIKOBI 1 JMCTaHLIMHI BHUMHKA4l 1 pEryJsTOpU piBHS, TalMepu, IaTUUKU
OCBITJICHOCTI, CeHCOpHi mnaHeni, IK-mpuiimadi, kepoBaHi 3 MyJbTa, a TaKOXK

KOMIT'IOTEpH, 10 KEPYIOTh 1HXKCHEpHHUMHU cucrteMamu Oynimi. CeHCOpHI TaHenl
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MOXYTh OyTH SIK CcHeIlialbHO po3pobieHuMu st mpotokony DALIL Ttak i1

no3BossitoTh DALI-koHTpONEepy kepyBaTu ananorosumu 6amactamu 0 - 10 B.

ITepeBaru:

e IlpocroTa oprani3ariii.

['HyUYKICTh CTPYKTYpH.

Po3mmproBaHicTh.

IIpocrora MOHTaXYy.

VHidikarris.

besneka.

3pyYHICTh €KCILTyaTallii.

Henomniku

e Brucoka 11iHa KOMIIOHEHTIB.

e Bucoka BapTiCTh siipa.

1.2 AKTyaJbHICTh NUTAHHSA TA aHAJI3 PUHKY

CIOJyYalOThCSA 3 HHUM 4epe3 IUI03U. [CHYIOTh TakoX MepexigHi MOayi, IIo

B noBroctpokoBiii mepcreKkTHBl MPOTHO3YETHhCS 3POCTAHHSI CBITOBOTO PHHKY

CBITJIOTEXHIKM B IIJIOMY. SIKIIIO PO3IVISHYTH OKPEMO B3STI CETMEHTH PHUHKY, TO

BHUCOKI TEMIM 3pPOCTAaHHS BIIIYBAJIO B JXKUTJIOBOMY, O(ICHOMY 1 30BHIIIHHOMY

OCBITJICHHI.
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Puc. 1.3 — IIporao3 cBITOBOTr0O pUHKY CBITJIOTEXHIKH.

HaiiGinpmimMu perionamu 1o o6opoty cBiTiioTexHikn € €Bpoma, CIIA (B
cknazi ceBepHoi Amepuku) i Kuraif. Ix cykynna uactka 3a migcymxamu 2012 p
cknana Outeme 60% Big cBiToBOro ooOcsry. [Ipm 1bOMy, OCHOBHMMH perioHaMu
CIO’KMBaHHS CBITJIOTeXHIKM € 3axigHa €Bpoma, CHIA 1 Kwurait - monan 50%
CBITOBOTO CIIOKMBAHHS, SIK B PETPOCIEKTUBI, TaK 1 B MporuHo3i. 3a miacymkamu 2012
P B LJIOMY IO CBITY BUPOOHHUIITBO CBITJIOTEXHIKM OUIBIIOI MIpOI PO3TAlIOBaHE B
KpaiHaX, IO PO3BHBAIOTHCH, J€ JIEBOBY dacTKy 3aiimae Kwurait (38%). Jlimepom
BUpoOHMIITBa cepeli po3BuHeHux kpaiH € CIIA, uus yactka ctaHoButh 15%. Ilpu
bOMY, HI JUISl KOTO HE CEKPET, II0 CBITJIOAIOAHE OCBITIEHHSA 3 KOXHHM POKOM
3MIITHIOE CBOi TMO3WINT 1 B MPOTHO31 YacCTKa CIOXKMBAaHHS JAaHOI MPOAYKIi Oyme
3017IBIIYBATHUCS SIK HA CBITOBOMY PiBHI, TaK 1 B OKPEMO B3SITUX PETiOHaX 1 CerMeHTax.
30utbieHHss yactku LED B CBITI MATPpUMYETHCS MOJITUKOIO OaraTboX KpaiH, ajie
CTPUMYETHCS BapTICTIO CBITIOAI0MIB. Xoua, nmuTaHHA MiHW LED-mpoaykty - me
CIpaBa 4acy, TaKk SIK 3 PO3BUTKOM TEXHOJIOT1A MOYKHA OYIKYBaTH 3HUKEHHS BUTpAT
Ha BUpoOHuITBo LED-0CBIT/ICHHS.

VY Ttoit xe yac 3a mporHo3amu ekcrnepTiB B 2020 p wactka LED Ha punky
CBITJIOTEXHIKM cTaHOBUTUME 69%. BUCOKI TeMnu 3pocTaHHs, K B LIUIOMY, TaK 1 MO
LED ouikyloTbCsl B )KMTIOBOMY, O(pICHOMY 1 30BHIIIHBOMY OCBITJICHHI. AJie OUIbII
BrcoKka yacTka LED B cermeHTI BiJI3HAYAETHCS B ApXITEKTYPHOMY OCBITJICHHI.

Takox, ssk 1 Ha puHKy B 1uioMy, B LED-ocBiTiieHHS npoBiHI MO3UIT
zaiimatote €Bpoma, CIIA 1 Kwurait. Ilpu 1upomy ekcrnepramMmu B HaWOMMKYid
NEPCHEKTUBI MPOrHO3Y€EThCA 1M030aBJIeHHsT €BPONU JIIAUPYIOYOro MICIS HAa KOPUCTh
Kurato.

Ha croroanimHiil neHb, MabyTh cCaMul MOIMYJISIPHUA BUPOOHUK OCBITIICHHSIMHU
“Tridonic”. Tridonic - mNpoOBIAHMI CBITOBUM MMOCTaYadbHUK OCBITJIFOBAJIbHUX
TEXHOJIOT1M, M0 TMIATPUMYE CBOIX KITIEHTIB IHTEICKTyaIbHUM amapaTHUM 1
MPOrpaMHUM 3a0€3MEeUEHHSIM Ta MPOMOHYE HAMBUIIMKI pIBEHb SIKOCTI, HAAIMHOCTI Ta

eHepro3oepexkeHHs. byayuu r1io0anbHUM JIpaiiBepoM 1HHOBaIid B  00JacTi
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MEpPEKEBUX  TEXHOJOTrid  ocBiTieHHs, Tridonic po3pobisie  macmTaboBaHi,
OpPIEHTOBaHI Ha MaillOyTHe pilIeHHsA, $KI HaJalTb HOBI Ol3HEC-MOJeNl IS
BUPOOHMKIB  OCBITJICHHS, KEpIBHUKIB OyJMHKIB, CHCTEMHHX IHTETPaTOPIiB,
MPOEKTYBAJIBHUKIB 1 0araTb0X I1HIIMX THUIIIB KJII€HTIB. s mpocyBaHHS KOHIIEMIT
«InTepHety cBiTiia» Tridonic MoOKnaAaeTbcss HA MAPTHEPCHKI BIAHOCHHM 3 1HIIMMU
(daxiBisiMu. MeToro € cIijibHa po3poOKa 1HHOBAIIIMHUX TEXHOJIOTIYHUX PIIlleHb, SKI
MEePEeTBOPSATh CUCTEMU OCBITJICHHS B I1HTEJIEKTYaJlbHI MeEpexi 1, THUM CaMUM,
3a0e3MeuyoTh CYMyTHI TOCITyTH. [ TMOOKMIT TEeXHIYHMI TOCBIJ B Tally3i POOUTH
Tridonic igeasbHUM TApTHEPOM IS BIJOMHUX OpEHAIB 1 HOBauKiB Ha puHKY. Tridonic
- TEXHOJIOTIYHAa KommaHisg rpynu Zumtobel, mra0-kBapTHpa fKOi 3HAXOIWUTHCS B
micti JJopuOupH, ABctpis. ¥ 2017/18 dbimarncoBomy poiri oOcsr npoaaxiB Tridonic
ckaaB 352,7 maH. €8po. 1690 BucokokBai(hikoBaHUX CHIBPOOITHHUKIB 1 MPUCYTHICTh
Ha CBITOBOMY PHUHKY 30yTy B OUIbIl HDK 50 KpaiHax BiI0OpakarOTh MPUXWIBHICTH
KOMIMaHii po3po0i1i 1 BIIPOBAKEHHIO HOBUX 1HTEJIEKTYATbHUX 1 MIAKITIOUYEHUX CUCTEM
OCBITJICHHSI.

OCKIJIbKU CBITOBHUM PUHOK CBITJIOZIO/IB TIPOJOBKYE 3pOCTaTH, HA PUHKY SIK 1
paHilie JOMIHYIOTh TIPOBIIHI BUPOOHUKH CBITIIO/IIOAHOTO OCBITJIeHHs. CBITIIOAI01M
HaJliHI 1 MalTh HEBEIMKUWA pO3MIp, IIO POOUTH iX I1ACAIBHUMH JJIs TaKHX
3aCTOCYyBaHb, SIK aBiallilHE OCBITJICHHs, peKjama, 3arajbHe OCBITJICHHS,
aBTOMOOUIBHI (apu, cBiTIOPOopu Ta MenuyHi npuiaau. CBITIOAIONUM TaKOX BCE
YacTillle BUKOPUCTOBYIOTHCS JIJIsl OCBITJIEHHS apXITEKTYPHHUX 1 XyI0KHIX TBOPIB.

BapricTh BUpOOHHUIITBA 1 MOHTQXY CBITJIOMIOHUX CBITUIBHUKIB 3HMKYETHCS.
[le mpu3BOAMTH a0 OUTBII IMUPOKOTO BIPOBAIKEHHS CHCTEM CBITIIONIOAHOTO
OCBITJICHHSI B Taly3siX KIHIIEBOro KopuctyBaya. [IpoBigHi Kommadii B CBiTi, IO
CHEIIa3yIOThCS Ha CBITJIOMIOTHOMY OCBITJICHHI, 1HBECTYIOTh B JOCHIDKCHHS 1
PO3pOOKK TEXHOJIOTI BUPOOHUIITBA CBITJIOMAIOMNIB, SIKI JO3BOJIATH IM BUPOOJATH
BHUCOKOE(EKTUBHI 1 €KOJIOTTYHO YUCTI MPOAYKTH IS CBOIX KI€HTIB. OUiKy€eThCs, 10
Tinbku B IliBHIuHIA AMepuui 10 2022 poKy Ha pUHKY CBITJIOAI0JJHOTO OCBITJIEHHS

OyJlle crmoctepiratucsi MOCTYyHoBE 3pocTaHHs, Onu3bkuii no 7 mupa. MHon. CHIA.
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OdiKy€eThCs, IO MPOTATOM TMPOTHO30BaHOTO mepioxy 2019-2022 pokiB puHOK Oy1e
poctu B cepeaHboMy Ha 12%. Ouikyerbesi, mo g0 2022 poKy CBITOBUM PUHOK
CBITJIOI0/1iB BUpOCTE Maike Ha 24 minbsapau goiapis CIIA.

Acuity Brands ocHoBana y 2001 poui. Llltab-xkBaptupa: Atnanra, [xopmis,
CIIA. Acuity Brands - oauH 3 OpOBIJHUX CBITOBMX BUPOOHUKIB CBITJIOAI0JIHOTO
OCBITJICHHS, 1110 CIEIIaTi3y€ThCS Ha BUCBITJIICHHI, CUCTEMaX YIIPaBJIiHHS Ta CUCTEMax
JIEHHOTO CBiT/a B CBiTl. OcHOBHI npoaykTu: Aculux, Juno, Holophane, Indy, Hydrel i
Peerless

Cree ocnoBana y 1987 pomi. llITa6-kBaptupa: CesepunaKaponuna, CIIA. Cree
€ OJIHIEIO0 3 HaWOLIBIIMX KOMIMAHIN 3 BUPOOHUUTBA CBITJIOJIOJAHHUX OCBITIIOBAIIBHUX
NpUIaAiB, SKi BHPOOISIOTH CBITIOMIONM IS OCBITJICHHS 1 HAMiBIPOBIIHHKOBI
MIPWJIAIN JJIS 3aCTOCYBAHHS B CHEPTETHII.

Eaton ocnoBana y 1811 poui, mra6-kBaptupa: JAyomin, Ipnangis. [igpo3main
ocBiTieHHs Eaton mpomoHye MMPOKUN CHEKTp 1HHOBAIIMHMX Ta HaIIMHUX PIIIEHb
JUISL BHYTPIIIHBOTO 1 30BHIIIHBOTO OCBITJICHHS 1 YIIPaBJIiHHS.

CBiTJIOBE 3a0pyJHEHHS - TOJIOBHA MPOOJIeMa PUHKY OCBITJICHHS, SIKa XBHIIIOE
Horo gecsTok pokiB. OuikyeThes, 110 B 2023 poiri 3a0y10BHUKH 1 PETYIIOI0U1 OPraHu

CTaHyTh JI0 HE1 CTABUTHUCS CEPHO3HILIE.

1.3 TexHosoriss mo0ya0BH CY4YaCHHX JKepes CBiTJIa Ta YNPABJIIHHA IX
(pyHKUIOHYBaHHAM

CaiTiiofion - 11€ HAMIBIPOBITHUKOBUI MpUiIaa, M0 NEPETBOPIOE EICKTPUUHHIMA
CTpyM Oe3Mocepe/lHbO B CBITJIOBE BHUIIpPOMiHIOBaHHs. Jlo pedi, MO-aHTIIMCHKU
cBiTiomion HasuBaeTbes “Light Emitting Diode”, abo LED. CpiTiomion ckiagaeTbes
3 HaMIBNPOBIJHUKOBOIO KpHUCTajda Ha MAKIAANI, KOPHOYCYy 3 KOHTAaKTHUMU
BUCHOBKaMHM 1 ONTHYHOI cucteMu. CydacHI CBITIOAIONM MaJI0 CXO0XI1 Ha Mepill

KOPITYCHI CBITJIOA10/TH, III0 3aCTOCOBYBAJIMCS JIJIs 1HAMKAIII].
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JliH3a

CHIIKOH

Kopmyc

Kpucran

AHOT

Karon

MetaneBa ocHOBA

Puc. 1.4 — Konctpykiis ciTinoniona Luxeon ¢ipmu Lumileds lighting.

CBITIHHS BHUHUKAa€E TPU PEKOMOIHAINT EJEKTPOHIB 1 JIpOK B 00JacTi p-n-
nepexoAy. 3Ha4MTh, MEpUI 3a BCE MOTPIOEH p-n-mepexiy, TOOTO KOHTAKT ABOX
HAMIBIPOBITHUKIB 3 PI3HUMHU THUIAMH MPOBIAHOCTI. J{JIs 1[bOTO MPUKOHTAKTHI IIApU
HaMIBIIPOBIIHUKOBOTO KPHUCTAJa JIETYIOTh PI3HUMH JOMIIIKAMU: MO0 OJHY CTOPOHY
aKLENTOPHUMHU, MO 1HIIY - JOHOPCHKUMH. AJle HE BCAKUU p-n-mepexi] BUTPOMIHIOE
ceitio. Ilo-mepmie, mupuHa 3a00pOHEHOI 30HM B aKTHMBHINA 001acTi CBITJIO0AI0J1A
MOBUHHA OyTH OJIM3bKa JI0 €Heprii KBaHTIB CBITJa BUAMMOTO Jiama3ony. Ilo-apyre,
WMOBIPHICT, BUIIPOMIHIOBAHHS TPU PEKOMOIHAIT EJIIEKTPOHHO-IIPKOBHX Tap
MOBHMHHA OYTH BHCOKOIO, ISl YOTO HAIIBIPOBIIHUKOBUI KPUCTAJI MOBUHEH MICTUTH
Mano naedekTiB, yepe3 siki pexoMmOiHails Bi0yBaeTbesi 0e3 BumpoMiHioBaHHs. L1
YMOBH B Tii 4M 1HIIIM Mipl cymnepedars OIWH OfHOMY. PeanbHo, m100 AOTpUMaTH
OoOuIBI yMOBH, OJHOTO P-TI-TIEPEXOy B KPUCTANI BUSBISETHCS HEIOCTATHBO, 1
JOBOJIUTHCA BUTOTOBJISITH OAaraTollapoBl HAMiBIOPOBIIHUKOBI CTPYKTYpH, Tak 3BaHI
TeTEPOCTPYKTYPH. Y CBITJIONIONI, HAa BIAMIHY BiJ JaMId pO3)KaproBaHHS abo
JIOMIHECIICHTHOI JIaMITH, EJIEKTPUYHUN CTPYyM NEPETBOPUTHCA O€3MmocepeHh0 B

CBITJIOBE BHUIIPOMIHIOBAaHHS, 1, TCOPETHYHO, II€ MOXKHA 3pOOHMTH Maiike Oe3 BTpar.
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JlificHO, CBITJIO/10/T MaJI0 HArpiBa€ThCs, 110 POOUTH WOTO HE3aMIHHHM IS JCSKHUX
nojatkis. Jlam, CBITJIIOAIOA BUIIPOMIHIOE y BY3bKIA YaCTHUHI CIEKTPY, WOTr0 KOJIp
YUCTHM, M0 OCOOJMBO MiHYIOTHh au3aitHepu, a Y®- 1 [Y-BumpomiHIOBaHHS, SK
npaBWio, BiJcyTHI. CBITIOAI0A MEXaHIYHO MIIHUM 1 BUHATKOBO HAJIWHMM, HOTrO
TepMiH cityk0u nocsrae 100 tucsy roaus, mo B 100 pa3iB OutbLIe, HIX Yy JAMIIOUYKH
po3xkaproBaHHs, 1 B 10 pa3iB OunbIne, HIX y JIOMIHECHEHTHOI Jiammu. Hapernri,
CBITJIOJIIO/] - HU3bKOBOJIbTHUN €JIEKTPOTIPHIIAN, a OTKe, Oe3nmeunuidi. He mocraTok y
CBITJIOZI0/Aa TUILKM OAMWH - IiHA. I[Toku 110 I1iHa OJHOTrO JIOMEHA, IO BHIIPOMIHIOE
ceitmomionom, B 100 pa3iB BuIme, HDK TaJOTeHHOI JaMmor. Aje ¢daxiBIi
CTBEP/KYIOTh, 110 B HAMOMMXK4i 2-3 pOKH Lel MOKa3HUK OyJe 3HMmkeHuil B 10 pa3is.
Komip cBiTiiomiona 3aJieKUTh BUKJIIOYHO BiJ IIUPHHU 3a00POHEHOI 30HH, B SKIN
PEKOMOIHYIOTh €JIEKTPOHHU 1 MipKH, TOOTO BIJ MaTepiady HamiBIOPOBIJIHHUKA, 1 BiJ
JETyI4YUX JOMIIMIOK. UMM «CHUHIIIE» CBITJIOAI0JI, TUM BHUIIE EHEPris KBaHTIB, a
3HAYMTh, TUM O1JIbIIIC TOBUHHA OyTH ITUPUHA 3a00POHEHOT 30HHU.

Tok, uepe3 cBiTIIOAIOA MOTPOOHO cTabum3yBaTu. Ik 0auyuMoO 3 MalllOHKa, B
POOOUYNX peKUMAX CTPYM €KCITOHEHIIAJIBHO 3aJICKUTh BiJl HAIPYTH 1 HE3HAYHI 3MIHU
HAIpPYTU MPU3BOJATH JO BETUKHUX 3MIH CTpyMy. OCKUIBKM CBITJIOBHM BHXIJ MPSMO
MPOIOPIIIHUI TOKY, TO 1 ICKPaBICTh CBITJIO/110]]a BUSBIISIETbCS HECTAOUIbHOKO. ToMy
CTpyM HEOOXimHO cTabimizyBatu. KpiM TOTO, SKIIO CTPYM MEPEBUIIUTH TOMYCTUMY
MEXY, TO MEePErpiB CBITI0/110/Ia MOXKE MIPUBECTH J10 HOTO MPUCKOPEHOTO CTapiHHS.

Cucrtema ymnpaBlliHHSI CBITJIOJIOJHUM OCBITIEeHHSIM Ha 0a3i IIK € HaitOunbin
OararoyHkIioOHaIbHOIW. BoHa BKiIt0Uae B cebe HACTYITHI IPUCTPOI:

® KEepylouui KOMIT'IOTEp;

e posnoainbHuK Ethernet;

e neperBoproBay Ethernet / RS-485/8-port;
e posranyxysau SP3.

CriemianizoBaHe mporpaMHe 3a0e3MnedeHHs BKIII0Ya€ B ce0e HACTYIHI MOJTYJIi:

e [Iporpama ynpaBiiHHS: JO3BOJISIE CIIOYATKy CTBOPUTH KOH(ITYpaliio MPOEKTY,

TOOTO 3a/1aTH BC1 IPUCTPOT CUCTEMU Ta iX B3AEMO3B'A3KY, BCTAHOBUTH aJPECH 1
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napameTpu CBITHJIBHUKIB 1 MPUCTPOiB. [IpoBoauTH aapecaliito, A1arHOCTUKY 1
TECTYyBaHHSI BCIX NPHUCTPOIB CUCTEMU. BukoHyBaTh (yHKIII MOCTa 3 MEpexi
Art-Net B cucTeMy OCBITJICHHS.

e [lporpama ycTaHOBKHM BIJIOBIIHOCTI aJpec CBITHIBHUKIB POOOYOTO OO
redeparopa edekriB (DMX mapping). [Ipu BUKOpUCTaHHI CTOPOHHIX CHUCTEM
ynpaBmiHHS Art-Net BAKOPUCTOBYIOTHCS IPOTPAMH IIUX CUCTEM.

o [lporpama cTBOpeHHs BiJcO€(EKTIB: MOBUHHA CTBOPIOBATH 1 BHUKOHYBATH
cueHapii  BuBeJeHHS  BiAcoiHdopmallii.  Bigeoponuku  CTBOPIOIOTHCS
CTOPOHHIMH  TIporpamamMu  ab0  pO3pOOJSIOTBCS  IHAWMBIAYAJbHO IS
KOHKPETHOTO IIPOEKTY.

o [Iporpama Bizyamizarii 3 MpUB'A3KOI0 O 00'€KTA.

[ E !9 i;
-

g of
at f"\?‘l -
Sl | l os, DAU usB I ———
- - Ot USB Cable

USB Cable

Puc. 1.5 — Cucrtema ynpaBiiHHS CBITJIOZIOHUM OCBiTIeHHAM Ha 6a3i [TK

[TeperBoproBau inTepdeiicy Ethernet / RS-485/8-port 3abe3neuye 3B's130k Mik
koMmm'torepoM 10 iHTepdericy Ethernet 1 mnpucTpossMM CHCTEMH OCBITJICHHS:
pa3BeTBUTENISIMU a00 Oe3nocepeHbo cBiTWIBHUKaMU. Jlo mepexi Ethernet moske
OyTH TIAKIIOYEHO KiTbKa TepeTBoproBadiB. [lepeTBopioBadi TakoX MOXYTh OyTH
HaJAIITOBaHI SK MICT 3 Mepexi Art-Net B cucTeMy OCBITJICHHA. Y I[bOMY BHUIIAJKY

YOPABIIHHS CBITJIOBUMHU €(EKTaMH MOXKE 3J1MCHIOBATUCA 3 OyIb-SIKOIO MPHUCTPOIO
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no npotokony Art-Net: cepBepu, KOHCOJI, MyJbTH - 0€3 MIIKIIOUEHHS 10 MEPEexKi
KOMIT' FOTEepa.

Kepytounii mporpamoBanuit koutposep "PoHmo" m03BoIsi€ CTBOPIOBATH MPOCTI
CUCTEMHU YTNPABIIIHHS 3 0OMEXEHOI0 KUIbKICTIO CBITHJILHUKIB.

3a3ganerigp 3reHepoBaHl Ha KOMM'IOTEpl €(EeKTH 3amucyroThCs Ha KapTy

nam'ati (SD a6o Micro SD), sika moTiM BCTaHOBJIIOETHCS B KOHTPOJIEP.

Kepyrounii kouTponep "Porgo"

po 1000 m

L %%Ao 128 wr.

CBITIUIBHUKH

b Tepmunarop
) p— - no 128 wr. - |
120 Om

Puc. 1.6 — Cuctema ynpasininas Ha 6a3i koHTposiepa ” POHJ1O”.

Tepmmmarop

120 Om

Takox 3apa3 crTaBaTd TOMYJISPHUM  YNpaBIiHHA 4epe3 cMapTQoH
BukopucroBytoun Wi-Fi ado Bluetooth

[IpaBunbHO BHOpaHa 1 3[1HCHEHAa CHCTEMa YINPABIIHHSA OCBITIIOBAIbHUMU
MepeXaMH MPU3BOJIUTH 0 OUIbLIE OPraHi30BaHOIO BHKOPUCTAHHS OCBITIHOBAIBHOL
yctaHoBkd (OY), 110 MOKpalllye YMOBH OCBITJICHHS 1 TUM CaMHUM TPU3BOAHUTH O
MIJBUILIEHHS MPOAYKTHUBHOCTI Mpalli, 3HWKEHHSI Opaky BHUPOOIIOBAHOI MPOAYKIT 1
3MEHILIEHHS] BAPOOHUYOTO TpaBMaTU3MYy.

VYropaBiiHHS OCBITJICHHSM 3alIeKHO BIJ MICHS pO3TallyBaHHS IyHKTIB
YOpaBITIHHSI MOXe OyTH MicreBuM abo nuctaHmiiamM. [lpwm MicueBiit cuctemi
YOPaBITIHHS BKJIIOYEHHS 1 BUKJIIOYEHHS OCBITJICHHS POOIATHCA KOMYyTaIliiHUMU

anapataMu (BUMHUKauyaMH, pyOWJIbHHKaMU a0O aBTOMAaTaMM), BCTAHOBJICHUMHU B

ApK.

KI" 06.00.000.00.A11.I13

37

3M. | Apk. Ne nokyMm. Nipnuc |daTa




KO)KHOMY 3 OCBITJIFOBAaHUX MNPHUMIIIEHb a00 Ha KOXHIM 3 OCBITIIOBAHUX IUISHOK
BIJIKpUTO1 TepuTopii. [Ipu neHTpanizoBaHii IUCTAaHUIMHIA CUCTEMI YIPaBIIHHA yce
YIPABIIHHS OCBITIICHHSIM 30CEPEIKEHE B OJTHOMY a00 JIEKUITHKOX MICISIX, HAPUKIIA]T
Ha [EHTpaJIbHOMY nucneryepcbkomy myHKTi (LIIT).

HaiinpocrimiuM 1 HaliMEHII JOCKOHAJIMM € pydHE YyhpaBiiHHA. Bono
peanizyeTbcsi BHUMHKAuaMH 1 peryjJsaTopaMH 1HTEHCUBHOCTI OCBITJICHHS, SIK1
MPUBOAATHCS A0 Jii CaMMMH KOPHCTYBadyaMH OCBITIIIOBAIBHOI YCTaHOBKH. MoOXKHA
c(hOpMYITFOBATH JICSKI TTOJIOKEHHS, CIIPSIMOBaHI Ha I1IBUINCHHS HOro e(eKTUBHOCTI,
K1 BUTJTUBAIOTH 3 TIOBEIIHKH JIFOJIEH - KOPUCTYBAYiB OCBITJIFOBAJILHUX YCTaHOBOK.

B aBrOoMaTMYHMX cHCTeMax YIPaBIiHHSA OCBITIICHHSAM B aBTOMATHYHUX
JaCcTMHAX aBTOMATHU30BAHMX CHUCTEM KOHTPOJIHOBAHUMHU 1  PpEryabOBaHUMU
napaMeTpaMM € - TOPU3OHTAJIbHA OCBITJIEHICTh, 4Yac, HAasSBHICTh JIIOJEH B
npuminieHHl. [{nsg BenMKuX BiJCTaHE MOXXHA PEKOMEHIYBaTH MIKPOXBHIIbOBI
JaTYUKH, MPUHINI J1i KX 3acCHOBaHUM Ha edekTi [omiepa, sikuil MPOSIBISETHCS B
MPOMEHI, BIIOUTOMY BiJl pyXOMOTO MpeaMeTa. BUKOPUCTOBYIOTh TaKOX JaTUUKHU, SIK1

pearyrTh Ha IIyM

1.4. IlocTaHoBKA 3aBJaHHS
Takum YnMHOM Ha TIACTaBI BHKOHAHUX TEOPETHYHUX PO3CIIITyBaHb B
JUIUIOMHOMY MPOEKTI OyJIM MOCTABJICH] HACTYIIHI 3aBAAHHS:

1. Po3pobka Oyiok cxemMu, siKa JONOMOXKE po3poOUTH  (YHKIIIOHATBHO-
MPUHITUIIOBY CXEMa MIPUCTPOIO.

2. Jlpyrum eramnoM po3poOKH MPUCTPOIO OYyJI0 CTBOPEHO (PYHKIIIOHATBHO-
MIPUHIIAIIOBOI cXeMa, JIJIs O3’ ICHEHHS MPOIIECIB, M0 BiI0YBAIOTHCS B OKPEMHUX
(GyHKIIOHATFHUX KOMIIOHEHAX Ta BUPOOY B ILJIOMY;

3. Po3pobutu enemMeHTHY 6a3y IPUCTPOIO.

4. Po3po0OKa eneKTPUYHOI CXEMH.

5. Po3pobka anroputmy po3yMHOIO I1/ICBI4yBaHHSI MOHITOPA.
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1.5 TToOynoBa 6,10k cxeM BY3JIiB PUCTPOIO YIIPABJIIHHA CBIiTJIOM

[IpucTpiii IMHOMIYHOrO MiACBIYYBaHHS MOHITOP y B MEPIIY YEPry CKIATAEThCS
3 MIKpOKOHTpPOJEpHOi miati Arduino i crmodarky, mepes TUM, sIK po30upaTt OJIOK-
CXeMYy MOTO NpPHUCTPOIO, TpebOo po3i0paTHcs 3 MIKPOKOHTPOJIEPOM IUIaTH, a came
ATMEGA328P.

Arduino ATmega 328P sBisie co6oro 8-po3psanuit AVR-mikpokoHTponep 3
HU3BKUM EHEProCIOXUBAHHSIM, 3aCHOBAaHWUN Ha apxiTeKTypi posmmpeHoro RISC
(xomm'toTep 31 CKopoueHUM Habopom komana) AVR.

AVR BukopucroBye apxiTektypy ['apBapja - 3 oKkpemMor mam'siTTio 1 IUHAMH
JUISL IPOrpaMH 1 JaHuX. [HCTpyKIil B mam'siTi mporpaM BUKOHYIOTHCS 3 OJHUM PIBHEM
KOHBEEpHOT 00poOku. ['OOMHHWKHM  YNPaBISIOTHCS  30BHINIHIM  KBAapIOBUM
reHepaTopoM 16 MI'1.

OcHoBHU poOounit mikpokoHTposiep ATmega328:

1. JlaHi 3aBaHTaXXyIOThCS TIOCIIIOBHO Yepe3 MOpT (3aBaHTAXKYETHCS 3 KOMIT'TOTEpa
Arduino IDE). JlaHi 1eKOAyrOThCS, MICIAS YOTrO 1HCTPYKIII HAJCUIIAIOThCA B
pEericTp KOMaH/I 1 AEKOAYIOTh IHCTPYKIIi Ha TOMY K TAKTOBOMY 1IMITYJIbCI.

2. Ha HacTymHOMY TakTOBOMY IMITyJIbCl B PEECTP KOMaHJ 3aBaHTAXYEThCS
HACTYNHHUI HaOIp 1HCTPYKIIIH.

3. ¥V perioHax 3arajbHOTO MPHU3HAYCHHS PETICTPU MAIOTh 8-OITHUH, aJie € TaAKOX
3 16-0iToBI pericTpu. a) 8-01TOB1 PEriCTpU BUKOPUCTOBYIOTHCA /ISl 30epiraHHs
JaHUX Ui 3BUYAHUX OOYMCIEHb 1 pe3yibTaTiB.) 16-po3psiaHi pericTpu
BUKOPHUCTOBYIOTBCS Il 30€piraHHs JaHWX JHYWIbHUKA TalMepiB B 2-X
piznomy perictpi. Hanpukman. X-low & X-high. Bonum mBuzaki 1
BUKOPHUCTOBYIOTHCS JUIsl 30€piraHHs MEeBHUX anapaTHUX (PyHKITIH.

4. EEPROM 30epiraec nmaHi TOCTIMHO, HaBITh SKIIO BUMKHEHO JKHUBJICHHS.
[IporpamyBanus B EEPROM Bin0yBa€eThcs MOBUIBHO.

5. bnok mepepuBaHb TepeBIps€, UM ICHYE NEpEepUBAHHS Uil BHUKOHAHHS
IHCTpYKIIii, sdKa TMOBMHHa BHUKOHyBatucsi B ISR  (mepepuBanHs

00CITyrOBYBaHHS).
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10.

11.

[TocninoBuuii nepudepivinuii inTepdeiic (SPI) - ne inTepdeiicna muHa, sxa
3a3BUYall BUKOPUCTOBYETHCS JUIs IEpeaadl TaHUX MIK MIKPOKOHTpOJIEpaMU Ta
HEBEITMKUMH TepudepiiHIMH TPUCTPOSIMU, TAKUMU SIK KaMmepa, nucruiei, SD-
KapTH TOIO. Bu xoueTe moroBopuTH.

Watchdog taitmep BUKOPUCTOBYEThCS AJisl BUSIBJICHHS 1 BigHOBJIeHHs 3 MCU
HECIPaBHOCTI.

AHanoroBuil KOMmapatop MOPIBHIOE BXIJHI 3HAYEHHS Ha MO3UTUBHOMY 1
HEraTUBHOMY BHCHOBKY, KOJM 3HAQU€HHS MO3UTHUBHOIO IITH(TAa BHIIE,
BCTAHOBJIIOETHCST BUXI/I.

Cratyc 1 yOpaBIiHHS BHUKOPHCTOBYIOTHCS [UISl  YIPABIIHHA IOTOKOM
BUKOHAHHS KOMAaHJ NIUIIXOM TepeBipku iHmmMX OyiokiB Bcepemmuni LI Ha
pEryJIpHIi OCHOBI.

ALU (apudMeTrnyHuil 1 JOrYHUN MOAYJb) BUCOKONPOAyKTUBHUIA AVR ALU
Mpaioe B MPSMOMY 3B'S3Ky 3 yciMa 32 poOOYMMH pericTpamu 3arajbHOTO
npU3HAYCHHS. Y MeXaX OJHOTO TAaKTOBOTO ITUKJITY BUKOHYIOTHCS apu(pMETHYIHI
omeparii 6 / T perictpu 3aranpHoro mnpusHaueHHa. Omeparii ALU
MOJUIAIOTHCS HAa 3 OCHOBHI Kateropii - apu)MeTH4HI, JIOT14H1 Ta OITOBI.
Konraktu BBOAy / BuBoay Iludposi Bxoaum 1 Buxoau (uudpoBi Bxoau /
BHX0aM) Ha Arduino A03BOJISIOTH HMiTKIIOYATH JaTYuKU Arduino, IpuBOIU Ta
iHI  MikpocxeMu. HaBuaHHS, SIK 1X BHKOPHUCTOBYBATH, JI03BOJUTH BaM
BUKOpPUCTOBYBaTH Arduino ajisi BUKOHAaHHS JESKHUX AIMCHO KOPUCHHUX pEueH,
TaKMX $K YWTAHHS TEPEMUKAIOYUX BXOJIB, 1HIUKATOPU OCBITICHHS Ta

KCPpyBaHHA pGHGﬁHHMH BUXOOaMU.
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Arduino Nano 0a3yerbcsi Takok Ha FT232R - me intepdeiic USB 3

nociigoBHuM UART 3 nogaTkoBUM BHXOJOM TaKTOBOI'O T'€HEPATOPa, a TAKOK HOBA

¢bynkuis O6esnexkn FTDIChip-ID ™. Kpim Toro, AocTymHi pexumu iHTEphEncy

ACUHXPOHHOT'O Ta CHHXPOHHOTO OITIB.

VCC —+

————————— > Sleept

Tereparap

VED LT

48MHz » Tepesant JaHmx
Perymatap
3V3OUT #— LDO33V o ¥
g FIFORX
/
e [Tpminam USB : JIeHryH o | Mexariau " i Korrponep UART
USBDP — > ; » . o4 |3 nporpanosancio
5 BOYI0BAEN MOCTiI0BHOTD Iocigoeroro Kozrponep TR0 _
JrocmizosEmm] o inTepdeficy InTepeiicy UART FIFO IEEEPCICICICRTHATY
USEDM g—pefercTopane | () < (MIIT) < <
SKPull-up |g
4 [} 4
[ Y
! TR
HYTpIIHif
EEPROM
uss  [*
UL 3V30UT
Bytep P
FIFOTX i
0sCo e ot
BryTpimsii <
(optional) i 4x qacoBuil 3 =
TEHEPATOP . [ > 18 MHz RESET# —pu| Crnmasmaz
12 Ml ) ) TeHepaTopa
0CsI Joocepemsy o
(optinal) nprivada USB

Puc. 1.8 — biok-cxema kouBepropa USB FT232R

DBUSO
DBUS1
DBUS2
DBUS3
DBUS4
DBUSS
DBUSE
DBUST

CBUSO
CBUS1
CBUS2
CBUS3
CBUS4

Baytpimmniit ociiiaropaa 12 MI'1y renepye Bxia 12-merarepiioBoro ornopHoro

roOAnHHHUKA

J0 MHOXXHHKA

roguHHUKa x4.

Ocuunstop

12 MIn

TaKOXK

BUKOPHUCTOBYETHCA SIK OMOPHUM roanHHuK 17151 6510K1iB SIE, mpotokomy USB 1 G110kiB

kepyBanHsi UART FIFO.

JBuryn nocnigoBHoro intepdeiicy (A1) - 610k nmocnigoBHoro neuryHa (SIE)

BUKOHY€ TapaleibHy IMOCHIIIOBHICTh 1

nociuiioBHui  mepexin ganux USB.
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BignoBimno gm0 cnenudikamii USB 2.0, BiH BUKOHYe OITHY 3aJuBKy /
po3mnakoByBaHHs Ta reHepailiito / nmepeBipky CRCS / CRC16 na notori ganux USB.

FIFO TX Buffer (128 6aiit) - lani 3 kinmeBoi Touku Buxomy gaHux USB
30epiratotecs B Oydepi FIFO TX 1 Buganstotecs 3 Oydepa B UART-peectp nepenayi
nig koHtposieM koHTposiepa UART FIFO. Bydep FIFO RX (256 6aiir) - [lani 3
perictpa npuitomy UART 306epiratotecsi B Oydepi RIF FIFO no Toro, sik BoHH
oynyte Bunaneni SIE 3a 3anutom USB mis naHux 3 JaHUX OPUCTPOIO B KIHIIEBIN
touti. Koatponep UART FIFO - Kontponep UART FIFO o6po6msie mepenady
nannx MK FIFO RX 1 TX Oydepamu i UART nepenaBaibHUX 1 TpUAMabHUX
pEriCTpIB.

I'eneparop mepenari gaHuX - TEHEPATOpP YACTOTH OOMIHY JaHWMHU 3a0e3mnedye
cunxpoHizytounii BxiJ x16 1o UART-koHTposIepa 3 0ONOPHOTO TAKTOBOTO cUrHaLy 48
MI'n 1 cknanaetecs 3 14-OitoBoro mnpeakamepa 1 3 perictpoBux 0Oita, Kl
3a0e3MeuyloTh TOYHY HACTPOMKY IIBUAKOCTI Tepenayl (BUKOPUCTOBYETHCS IS
MOy Ha yucio miroc dpakiiis ado “cy6iino”). e Bu3Havae mBUAKICTH Mepenadl
nanux UART, sika mporpamyetbest Big 183 6ox 10 3 MinbiioHIB 60/,

I'enepatrop RESET - BOynoBana CTUIBHMKOBAa T€HEpaTOpHA CTaHIIIS
3a0e3nedye HafAliiHE CKUJAHHSA >KUBICHHS HAa BHYTPIIIHIO CXEMYy MPUCTPOIO TPHU
BKJITOUeHH] >xuBjeHHs. Bxiguuii koutakt RESET # magaerncst mist Toro, mo0 1HIImi
npuctpoi moriu ckuHytd FT232R. RESET # moxe O0ytu npus'szanuit 1o VCCIO
abo 3anmuIIeHWH HE3B'SI3aHUM, SIKIIO TUIBKH II€ HE € BUMOTOIO ISl CKUIAHHS
MPUCTPOIO 3 30BHIITHBOI JIOT1IKM 200 30BHIIIHHOTO T€HEPATOPa CKUIAHHS.

EEPROM - Buytpimniit EEPROM y FT232R moxe BUKOPUCTOBYBATUCS IS
30epiranss iaeHTHdikaTopa nocravanbauka USB (VID), inertudikaropa npogykTy
(PID), cepiiiHOro HOMEpa MPUCTPOIO, PsAKAa OMNUCY TMPOAYKTY Ta IHIIHUX
neckpuntopiB KoHdirypauii USB. Bayrpimniiit EEPROM Takox BUKOPHCTOBYETHCS
ans  HanamrtyBaHHa ¢QyHkuin  PIN-komy CBUS. Ilpuctpiit mocradaetscsi 3

BHyTpilHIMHU napamerpamu EEPROM.
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CeiThogiogHa
CTpidKa

BnoK »uBNeHHA B

Moaynb
3’eAHaHHA TH
KUBNEHHA 3
Komn'toTepom

Y

Q®oTopesucTop Arduino N

Puc. 1.9 — CtpykTypHa cxemMa po3yMHOT0 OCBITJIEHHS MOHITOPA

[Tepen TuM, sk pO3pOOJATH NMPUHIMIIOBY CXeMYy, HMOTPIOHO po3iOpaTucs SK
MpaLo€e MPUCTPIN AMHAMIYHOTO OCBITJICHHS MOHITOpa. [ImaTa ApyiHo KuBIEThCS 3a
nomororo poz’emy USB IIK. biok >XMBJIEHHS >XUBHUTH CBITJIOJIOJHY CTPIUKY.
doTope3ucTop BIAMNOBIZAaE 3a 3MIHY SICKPABOCTI CTPIYKM B 3aJ€KHOCTI BIJl

OCBITJIEHHS. ApJlylHO Tiepeaae cTpiuill noaydeni ganHi 3 [1K.

1.6. Po3po0ka npuHIUIIOBOI CXeMH NPHUCTPOIO 3 peali3alicl0 Ha CYYaCHUX
MKC

Po3poOka mpUHLMIIOBOI CXEMH MPHUCTPOI0 MOYHEMO 3 MIKPOKOHTPOJIEPHOT
mwiati Arduino Nano 3.0 Jns mporpamyBaHHS KOHTposiepiB Atmel, Ha sixkomy
310pano moaynb Arduino, BUKOpUCTOBYeThCs iHTEepdetic ICSP.

l'omoBHOIWO TEpeBarol0 TEXHOJOTl € MOXJIUBICTh OO0'€HAHHS TMPOIECY
NporpaMyBaHHsl 1 TECTYBaHHS MpPU BUPOOHUUTBI, BUKIIOUMBIIKA OKpeMy (¢azy
IporpaMyBaHHsI KOMIIOHEHTIB Iepej] OCTaTOYHOK 301pKoro. TexHoJoris Takox
J03BOJISIE  BUPOOHMKAM  MPUCTPOIB  0OiiTHCA 03  3aKkymiBil  3a37ajierijib

3aMporpaMoOBaHUX KOMIIOHEHTIB, BUKOHYIOYM IpOTpamMyBaHHS MPsSMO B TIpoOIleci
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BUpOOHUIITBa. lle M03BOJIIE 3HM3WUTHM BaAPTICTh BUPOOHMIITBA 1 BHOCHUTH 3MIHH B
IporpaMoBaHy YacTUHY MPUCTPOIO Oe3 3yMHUHKH BUPOOHUIITBA.

[Tnata Arduino Nano BuxopucroBye xoHBeptop USB FT232RL (xonBeptep
curHaniB Big USB B curHanmu TTL — mepeTBOpeHHS NaHUX, SKI MEPEAArOThCs 0
napajieJibHI{ IIMHI B JaHi, K1 EPEeat0ThCs MO MOCIIIOBHIN MIKHI, IJIs nepeaadi 1mno
OJIHOTIPOBOIHOM 1TM(dpOBHUIA JIiHIT), 310paHuii Ha Mikpocxemi FT232RL. Mikpocxema
FT232RL € Bucoko interpoBanuii mnepexoanukoM USB - UART nosBosisie
BUKOPUCTOBYIOYM MIHIMYM 30BHIIIHIX KOMIIOHEHTIB OpraHi3yBaTh TMOCIIIOBHUN
OOMIH JaHMMH MK 30BHIIIHIM TPUCTPOEM Ha MIKPOKOHTPOJEPl 1 KOMITHOTEPOM
yepe3 mmHy USB. VYV nopiBHsHHI 3 nonepeaHiMu BepcisiMu Mikpocxemu y FT232RL
Ha KpHUCTaJd IHTETPOBaHI TAKTOBUU TeHepaTtop, HesanexHa mnaM'astb EEPROM,
YacTHHA 30BHINIHIX NAaCMBHUX KOMIOHEHTIB. MikKpocxemMa MOKe NpalioBaTh B
peXHUMI MOCHIAOBHOrO OOMIHY 1 B pexuMi bit-bang. Ha muati koHBeprepa €
mxammep. Jbxkamnep mae nBa mojoxkeHHs SV 1 3.3V. IlomoxeHHs mxamiiepa
BIJINOBIJ1a0Th 32 piBHI curHaiiB TTL, nonoxenns 5V 3a pini 0 - 5B, a 3.3V 3a piBHi
0 - 3,3 B BignmoBigHo. KoHBepTep Mae CBITJIOAIONHY I1HIWKAINIO, a caMe TpHU
4YepBOHUX cBiTIOAiona. Ilpu momaui Ha KOHBEpTEpP HANPYTH KUBJICHHS BCl TPHU
CBITJIONIOAA MOYHMHAIOTH CBITUTUCA. OIMH 3 TphOX, SKMM 3HaxoauTbes Ouist USB

THI3/A - IHAUKAIliS Xap4uyBaHHs, 1HIII IBa - IHAWKAIIS TPUHOMY 1 TIepeadi JaHuX.
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Puc. 1.10 — [Ipunuunosa cxema kouseptopa USB FT232RL

Arduino Nano Moke MpaIfoBaTé 3 pI3HHUX JKEpesl KUBJICHHS, WOTO MOXKHA
MIIKITIOYUTH 9K 4depe3  Mini-B USB  komm'torepa, abo Big 3BHYAWHOIO
HeperyJiboBaHoro 6-20 BoyibT, a0 peryiaboBaHoro 5 BojbT. IlmaTta aBTOMATHYHO
BUOepe xapuyBaHHA 3 HalBuIIMM Hampyroro. Yepe3 mini-USB a6o microUSB npu
M1IKII0YEHHI 10 KoMm'toTepa. Uepes 30BHILTHE KEpeEIio KUBJICHHS, Hanpyra 6-
20B. 3oBHinHe xuBieHHs cTadiIizyeTbes 3apasku LM1117IMPX-5.0 3 nHanpyroo
5B. Konu nigkmtouenns BinOyBaeThes yepe3 USB BukopuctoByeThes aion LIoTTki.

ATmega328 — mikpokoHTposiep cimeiictBa AVR, sk 1 Bcl iHII Mae 8-O1THHIM

IPOILECOp 1 103BOJISIE BUKOHYBATH OLIBINICTh KOMAH/ 32 OAMH TaKT. MiKpOKOHTpOJIEp
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B)Ke Mae npomuTuii bootloader, 1o 103Bois€ 3aBaHTaXKyBaTH HA HHOTO MTPOTPAMH TIO

serial-3'e1HaHHIO.
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Puc. 1.11 — [Ipunnunona cxema mikpokoHTposiepa ATMEGA 328

Nano - omHa 3 HaMOUIBII MiHIATIOpHUX TUIaT ApjayiHo. Bona € moBHUM

ananoroM Arduino Uno - tak camo npautoe Ha yini ATmega328 (xoua MOXxHa 11e

3ycTpiTi Bapiantu 3 ATmegal68), ane 3 menmmm dopm-pakropom. Yepes cBoix

Fa6apI/ITHI/IX pO3MipiB mIaTa 4aCTo BUKOPUCTOBYETLCA B IIPOCKTAX, B AKHUX BaXXJIMBa

KOMMAaKTHICT. Ha miati BiJICYTHS BHUHECEHE THI30 30BHIIIHBOTO >KUBJICHHS.

OyHKIIIOHAIBHO-TIPUHIIMIOBA cxeMa I1aTti Arduino Nano Mae TaKuii BUTIIS;
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Puc. 1.12 — [IpunuunoBa cxema miata Arduino Nano

[IpuHIIMTIOBa CXE€Ma IJIaTH “pO3YMHOT0’ OCBITIIEHHS MOHITOpA

Ceitnogionna crpiuka WS2812B mae tpu Bxoau. GND — 3emus, DI (Digital
Input) mo o3navae Bxig nudpoBoro curHainy ta +5V. Crpiuka KUBIETHCS 3 OJOKY
’KUBJICHHSI, TOMY 110 CHJIU cTpyMmy uepe3 USB iit He Buctaunth. DI migkmrodaeTbes
1o naroboro mudposoro Bxoay miatu Arduino Nano. Sk 6aunMo Ha MPUHIUITIATBHIN
cxemi, 1 00paB Bxig D13, mo6 He CHajauTH IiH IUIaTH, S BUKOPUCTAJ PE3UCTOP 3
goMiHaiaoM B 300m. Ilnroc Oioka »KMBJICHHS IMIAKIIOYAETHCS 0 3HAYEHHSIM “+5V7 1
MiHyC OJI0Ka >KMBJICHHS MIIKII0OYAl0 A0 BXoja cTpiuli 3 Ha3Bowo “GND” Ta no miatu
Arduino Nano. 3emust gorofiona MiIKIIOYAETECA M0 3eMii Twiath Arduino 1 70
mo6oro a”anorooro curHainy Arduino, yepe3 pesuctop 10kOwm, mo0d He cnanuTu
NiH Iuiath - s oOpaB A6. +doToaiona MIOKIIOYAETECA A0 IUIaTH ApAyiHO 3
no3HayeHHsAv “+5V”. @oroxion Ta cama miaata ApAylHO KHUBJIETHCS 3a JTOIMOMOTOIO

po3’emy USB uepes I1K.
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WS28128 PCB

TRRL W paepes Y
CSPK, | peesd |, HWA2 DI DI
DITX], 2 [N 6D 61D
0RX| .0 N
RESET RESET 9% 4
L) SN LY N
D2, g AT oo 010w a §§ §§ 5
£7 7 A6 § ) 0 ) §
i, B 3 Gy &
Db | A WS28128 PCB
D6 |y At r D gsoursgs O
% i i ﬁ? DI DI
_ W0 Ip VAL 300 Om ; d
09, oA - -
o1, IR
D1t 5 3.3V
D12 appuno [ PN

J [Usg 2
J |
VY
Puc. 1.13 — [Ipunnunosa cxema “po3yMHO1” MiACBITKH MOHITOpa
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Puc. 1.124— EnexTpiuHa cxeMa yMHOI IiJICBITKM MOHITOpa

[Imtoc KuBNEHHS MIAKIIOYAETHCA 10 CBITJIOMIonHOI cTpiuku WS2812B, a
MIHYC [JO IUIaTH MIKPOKOHTpOJiepa Ta CBITJIOAIONHOI CTPIYKK 3 YMOBHUM
no3HaueHHsAM “GND”. DI cBiT/0A10AHOT CTPIYKK MIAKIIOYAETHCS 10 miath Arduino
Nano y min D13 (He 000B’S13K0BO MIJKIIOYATH JI0 I[LOTO IMiHA, MOYKHO BUKOPHUCTATH
moOuit udpoBwuil miH) yepes3 pesuctop HomiHaaoMm B 300 Om, 1106 He 3ropiB MiH Ha
miati. oToio MiAKI0YaEThes B TH A6 Ta depe3 pe3uctop HoMmiHaioMm B 10 kOm

10 GND. ITmroc doTomiona makIrOYa€eThCs 10 TMiHa 5 B

1.7. EnemenTHa 6232 Ta OCHOBHIi KOMIIOHEHTH JIJISl IPOEKTYBAHHS

[Ipu BHOOPI MIKPOKOHTPOJIEPHOIO KOMIIOHEHTa JIJIsi peaiizailii MPUHIMUIOBOI
CXeMH PO3pOOJIEHOTO MPHUCTPOIO OYyJI0 MPOBEICHO aHANI3 MapaMmeTpiB TUIAT Pi3HHUX
CEpii 1 CTPYKTYP, IO BUITYCKAIOTHCS HA JaHUH MOMCHT.

Ha croromnimHiii 1eHs BUMYCKa€eThest 0e3miy cepiid miat Arduino, TOJI0BHOIO
BIJIMIHHICTIO SIKUX €: dopM-(akTop, iHTepdeic MiaKIIOUeHHS MIKPOKOHTpoJepa Ta

AOCTYIIHOIO ITaM ’SITTIO.

ApK.
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maT Arduino mo iX OCHOBHUMU MapaMeTpaMu Pi3HUX CEpiu.

Hactynaum eramom migbopy eneMeHTHOI 6a3u Oyna aHaii3 0e3mocepeHbo

Tab6un. 1.1 — Orasg goctynHux miat Arduino Jjist mpucTpoi

[TapameTpu Cepii
Arduino Arduino Pro Mini Arduino  Mega
Nano 3.0 2560
TakToBa 16 MI'n 16 MI'g 16 MI'n
4acToTa
Flesh-nam’sate | 32 KO 32 K6 256K06
o3y 2 Ko 2 K6 8 Ko
Posmip 19x42mm | 1.8x3.3 cMm 10.2-5.4 cm
[aTepdeiic mini | + - +
USB
[ina 72 TpH 127 rpu 260 rpH

Omxe pobumo BuCHOBOK: IleperurauyBaTé Tporm 3a KOMITAKTHICTh, ajie 3

MeHIIor 3pyuHicTio miakmrodeHHs no IIK, a Takoxx mepemauyBaTu 3a OUIBIILY

IaTy, TaKoXX He Mae ceHcy. s 1aHoro mpoekTy HemoTpiOHa BeJIMKa IIBHUKOJIS

KOHTpouiepa Ta Oinbina nmam’siTe. OTxe 6epemo Arduino Nano 3.0 B pesynbrati Oyiy

NPUIHATO pIIEHHS NOpO JOLUUIBHICTh 3aCTOCYBaHHS B ILIbOMY HPHUCTPOI IUIATH

Arduino Nano 3.0, ockiTbKM (PYHKIIOHATBHUI HaOip MIKPOCXEM JOHHOI CTPYKTYpHU

MICTHTh BCl HEOOX1IHI eleMeHTI st po3pobsieHoi cxemu. llle onna mepesara 1i€i

maty — ¢popmM-dakTop.

Jns  AUIIIOMHOrO MOPOEKTY

Im30IP65, Tak sk BOHA BOJOHEIIPOHUKHA Ta MA€ 3aITUTY BiJl THTY.

oOpaHo cBiTHomioAHyI0 cTpiuky WS2812B

3M.
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Ne nokyMm.

Mignuc | daTta
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Pesuctop, sikuii Oyne 3axuiaTv Bij Harpy3ok 3 CTpiukoro HeoOximeH Ha 300
Om.

Jlns Toro, mo0 SCKpaBiCTh 3MIHIOBAJIACH BiJl OCBITJICHHS KIMHATH, IOTPiOCH
dbotoxaion ta pesuctop Ha 10kOm.

3actocyBaHHA B CXeMl OJIOKY S>KHMBJIEHHS 1HTErpajbHOro craduiizaropa
KP142EH5A Ha 5 BOJBT, MaKCUMAaJIbHO CIIPOIINY€ KOHCTPYKIIIO, pOOUTH ii ayKe
HaJIIHHOI0, KOMITAKTHOIO 1 €)EKTUBHOIO.

Tpancdopmarop moTpiOHO HANAMTYBATH, 3 BUXIJIHOIO HANPYTrow 6-9 BOJIBT 1
ctpyMoM He meHIe 3 Amrep. S o6paB Tpanchopmarop TTII-30 (6V 4A).

Konnencatopu B cxemi OJIOKY JKMBJICHHS MOKHAa 3aCTOCOBYBAaTH Ha HaIpyTy
Bix 25 BonbT. S 00paB aBa konmeHncaropa K73-17 100n i nBa kormencaropa Ha 1000
Mikpodapas.

JliogHu MICT 3aMIHIOETHCS] TPAKTUYHO OYy/Ib-SIKUM HasiBHUM, 3 MaKCUMaJIbHUM
ctpyMoM 3-5 Amnepa ab0 BUKOPUCTOBYIOTHCS MPOCTI JIIOAM HA Takuil ke cTpym. B

JTAHOMY TIPOEKTY 51 BUKopuctan gaiogaauit mict: KII410A

1.8. Po3poOka By31iB eJIEKTPHYHOI CXeMH MPOEKTOBAHOI0 MPUCTPOIO

Arduino Nano - e NoBHO(YHKI[IOHAJIBHUI MIHIATIOPHUN MPUCTPi Ha 0asi
MmikpokoHTpoJiepa ATmega328 (Arduino Nano 3.0) abo ATmegal68 (Arduino Nano
2.X), ajanToBaHe Ui BUKOPUCTAHHS 3 MakeTHOi IuiaTi. 3a (PYHKIIOHAJIBHICTIO
npucTpiii cxoxuil Ha Arduino Duemilanove, 1 BiApI3HSAETHCS Bil HHOTO PO3MIPaMH,
BIJICYTHICTIO PO3'€MY >KMBIIEHHA, a Takoxk 1HmUM TunoMm (Mini-B) USB-kabemto.
Arduino Nano po3po6iieHo 1 Bumyckaethest ¢pipmoro Gravitech. Arduino Nano Hanae
PSAI MOKIIMBOCTEH IS 31MCHEHHS 3B'SI3KY 3 KOMIT'IOTEPOM, IIIe OJHUM ApAyiHO abo
IHIIMMEU MUKpOKOHTposuiepamu. Y ATmegal68 1 ATmega328 € npuiimau UART, mo
J03BOJISIE  3/IIMCHIOBATH 3B'SI30K 3 TMOCIIJIOBHUM 1HTEpQENCiB 3a JOMOMOTOIO
muppoux BucHOBKIB 0 (RX) 1 1 (TX). Mikpocxema FTDI FT232RL 3ab6e3neuye
3B's130K mpuitMaua 3 USB-nmoptoM komm'totepa, 1 npu niakiarodeHH1 1o [1K no3sosse

ApayiHo BuzHauatucs sk BipryanbHuii COM-mnopt (znpaiiBepa FTDI BkiroueHi B
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TX Pin

RX Pin
Reset Pin
Ground Pin

R¥+TX LEDs

Digital Pins — i

MakeT MPOrpaMHOro 3abe3neueHHs ApayiHo). Y HmakeT MpOorpaMHOro 3a0e3reyueHHs
ApIylHO TakoXX BXOAWThH CIeliadbHa Mporpama, IO J03BOJIAE€ 3YUTYBaTH 1
BIJIMIPaBJISATH Ha ApyiHO TIpocTi TekcToBi AaHi. [Ipu mepemaui maHmx Komm'torepa
yepe3 USB nHa mmari 6yayts muratu cBiTiomiogn RX 1 TX. (IIpu mocnigoBHii

nepeaayl JaHuX 3a J0MOMOror BUCHOBKIB 0 1 1 gaH1 CBITIOII0AM 3aA1F0I0THCS ).

Reset Button

ICSP Header |

..L'!_ll& W
a0
H.!“,”-i_-__l .
= WWM.ARDUIND.CC "
%" ARDUIND NaND'T
¥ vi.2

Microcontroller |

Mini-B USB Jack

Digital Pint — mudpoBi miHu

\ { Pin 13 (L) LED

Voltage Regulator  Power LED
VIN Pin L.
Ground Pin i' -
Reset Pin .
5V Pin
Analog

— Input
Pins

Analog Reference
3.3V Qutput
Digital Pin 13

FTDI USE Chip

Puc. 1.15 — Enextpuuna cxema Arduino Nano

ICSP Header — lleit po3'eM miakmtoyaeTbes A0 mporpammaropy 3 iHnrepdeiicom SPI
(iHTepdeiic mocaiAOBHOTO MpOrpaMyBaHHs KOHTpoJiepiB Atmel)

Reset Button - ckunanusa (RESET)
Analog input pins — aHaJIOTOBI BXiHI TIIHA

1.9. Po3poOka anropurmiB (pyHKIUIOHYBAaHHSA BY3JIiB IPHUCTPOIO i
NMPOrpamMHOro 3ade3nevyeHHst

[To-nepie HeoOX1aHO MpoImUTH MIKpOoKOHTpoJiep Arduino Nano. /[is mporo

3M. | Apk. Ne nokyMm.

Mionwnc

LaTa
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noTpiOHO 3aBaHTAXUTHU 3 odimianbHoro cainty Arduino IDE. 3aBasiku miei nporpamu
B1JI0YBA€THCS NPOLIMBAaHHS MIKPOKOHTposiepa (AuBiThCA qoaatok 1). [dami morpidHO
BcraHoBuTH 010mioTeky FastLED, nns nporo HeoOxigHO Bci (aiiii 1miei 010110TeKn
nepekunytd B manky  C/ProgramFiles/Arduino/libraries/FastLED.  Ilicns
BcraHoBJeHHsT Arduino IDE ta 6106moTreku, moTpiOHO MOJUBUTUCA MOPT, A0 SKOIO
nigkmodeH Arduino Nano 3.0. 1 o6paru #ioro y Arduino IDE, mis mporo nmotpioHo

nepeutu 1o Bkiaaku: Hanamrysanusa-ITlopr-COM3.

Hau ano npowe oy e

Brn o T MO o anty
Aambibox

OSpaTk NopT
Mok oY eHHA POSYRHOT
mniiceiTkr (CORAS)

CFE D aTKr MeT o0 SaxE STy
e KpaHY
Cxl FS Aero)

HanawTtTwveEaHHA =oH
SoxBSTY

I0De perTH Hanaw TyBaHHA

BHAMMY MTKHKM MNiOCcBimHEY

HiHEe b Moo U, wioe

Puc. 1.16 — AnropuTm HaJlaluTyBaHHS “pO3yMHOI” MIJICBITKM MOHITOpa

3aBaHTa)XyeMo O€3KOIITOBHE MporpamHe 3adesneueHHs “AmbiBox“. Ilepen
3aKIHYCHHSIM BCTAHOBJICHHS 3’SIBUTHCS HOBE BIKHO Yy SKOMY HEOOXiJTHO BHOpaTu
"Adalight".

TucHuMO MiBOIO KHOMKOIO MwmIi mo Kromil “KimbkicTe 30H” u oOupaemo 42

ceitinomionga. IIporpama mepesanmyctuthcs. Temep kiamyemo Ha “Maiictep

ApK.
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HaJallTyBaHHS 30H” 1 BHUOWUPAEMO KUIBKICTh CBITJIOJIONIB TIO TOPH3OHTAN Ta
BepTuKail. HarpaBieHHs 30HU B MEHE M 3 J1iBO Ha npaBo. Ha yriiax B MeHe He mae
CBITJIOMIIO/IB, TaK KaK CIAIOBAaB JICHTY IO KpasM, o0 o0’ exqnatu ii. Ilicmst Toro, sk
BCE HaJlAIITyBajH, KJIallaéMO Ha ‘3aCTOCYyBaTHU’ 1 CTAaBUMO TaJlOYHY Ha “‘BKIIFOYUTH
M1JICBIUyBaHHS .

PC — mepenae manni 3 mporpamHoro 3a0esneueHHs ‘“Ambibox”, ska Oyne
“kazatu” 1wIaTi 3 MiKpokoHTposiepoM Arduino Nano, sSKMii KOJIBOp Ha y4acTy
MOHITOpa, OL7sl SIKOTO 3HAXOAUThCA CBITIOMIOA. Dotomion Oyae “ka3zaTtu” miarti
Arduino, sike OCBITJIEHHS B NPUMIIICHHI, 3aBISKH I[bOMY, CBITJIOAIONU OyAyTh
3MIHIOBAaTH CBOIO SICKpaBICTh, 100 B TEMHOMY IPHUMIIIECHHI, CBITJIOJIOAN HE
npamoBaiyd Ha Bcio. Lle 3aomanute cuimy cTpyMmy JUIsl CTPIYIll 1 TaKOX, SIPKICTh HE
Oyne 3aBaxaTv BaM B poOOTI 3a koM roTepoM. Arduino Nano Oyge oOpoOisTH Bci
OTpUMaHI JJaHi 3 KoMI'toTepa 1 poToAioia 1 BIAMPABIATH iX CBITJIOAI0AHIN cTpiuli Ha
cBiTionioAHy cTpiuky WS2812B moTpiOeH OJIOK KUBJIEHHS CUJIOI0 HAMPYKEHHS Y

5B ta 2.6 Amnepy, SIKIIO CBITJIOAI0/1M MPAIIOBATUMYTh Ha MaKCUMaJIbHIN SICKPABOCTI
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Mig oyt Arduino go
koMM lTEpa

MonaTi HKBNEHHA

HueneHHa g ?

MNogaTv MKueneHHA

CTpiHKa HanawTosaHa ?

Hanaw tyeaH HA po3ymHoi Nigceitkm
Ha komn'toTtepivepes Ambibox

BHAKYMTI Nig4CBITHY

|

Puc. 1.17— Anroputm poGoTH “pO3yMHOr0” Mi/ICBIYyBaHHS MOHITOpa

Ha ocHOBI po3poOKu anroputMmy OaduMmo, II0 SKIIO HEMae CBITIHHSI

CBITJIOJIIOAIB, TO MOTPIOHO MEPEBIPUTH, YU € SKHUBIICHHS CBITJIOAIOJHOI CTPIYKH.

k1o >XuBJIEHHA €, TO Npu miaKIrodeHHi ApayiHo ao IIK BinOynmerbcsi MiraHHs

CTPIUYKHM, 1 B TAaKOMY BHUIIAJKy HEOOXIJHO HaJAIITyBaTH MPOrpPaMHy OOOJIOHKY

"AmbiBox" myis poboTH “pO3yMHOTrO MiICBIYyBaHHS MOHITOpa”

3Mm.
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2 EKOHOMIYHA YACTHHA

VY na"HoMy po3aull BU3HAYA€THCS BapTiCHA OLIHKA PO3pPOOJIEHOT0 MPUCTPOIO.

CrioyaTKy BHU3HAYAETHCS KATBKYJISAIIS PO3POOICHOT0 BUPOOY YKPYIMHEHUM METOJIOM

yepe3 BapTICTh MOKYMHUX KOMIUIEKTYIOUMX €JIEMEHTIB 1 BUPOOIB, JUIsl BU3HAYEHHS

AKOT CKJIQJa€EMO TiepepaxyBaHHsI €JIEMEHTIB 1 BUPOOIB HAa OCHOBI BIJJOMOCTI

cnerudikaiii (MPUHIMIIOBOT CXeMH) 10 (HOopMmi, MpUBEIeHUX B Tabmuii 2.1

Ta6.a. 2.1 Po3paxyHoOK BiZOMOCTi NOKYNIHUX KOMILIEKTYIOYHX €JIEMEHTIB.

3M.

ApK. Ne nokym. Mionwuc |OaTa

Hopya Bapricth
HaiimenyBanHus, Tum, OLgum | BUTPAT Hina , p
MOACTE . | TPH- | koMmIeKTYI0UNX

Ha BHPI0
MikpokonTtposiep  Arduino — | 7 7
Nano 3.0
CBiTioa100Ha CTpivKa

. 2 148. 297,2
WS2812B PCB Im30IP65 | 8.60 297,
Pesuctop 0.25BT 3000M IIT.. 1 0.82 0.82
dortonmion IIT.. 1 0.9 0.9
Pesuctop 0.25B1 10kOM IT.. 1 0.82 0.82
Tpancdopmarop
. 1 22 22
TTII30(6B,4A) i 3 3
Konpencatop 25B1100n IIT.. 2 0,82 1.64
Konpaencarop 25BT 1000MK® | 1miT.. 2 6 12
Hioguuit moct KII410A IIT.. 1 4.08 4.08
Cra6unizarop KP142EHSA .. 1 7.38 7.38
3arajgbHa BapTICTh NOKYIMHUX KOMIUIEKTYIOUMX €JIEMEHTIB 718,84
Tpaucnoptai Butpatu (10%) 71,88
Bceboro (Bok) 790.72
ApK.
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Kanpkynsiiro miaHoBoi co0iBapToCTi po3poOIeHOr0 BUPOOY PO3PaXOBYEMO 3

BUKOPUCTAaHHSAM METOJly NUTOMHUX Bar 1 CTPYKTYpH cCOOIBapTOCTI aHAJIOTI4HOI

npoaykiii. ToMy 110, TpoeKTOBaHWI BHPIO BIAHOCHUTBCS 1O PaaiOCICKTPOHHOI

armaparypu, To:

Humowma eaca mamepiany — om = 20%;

Ilumoma eaca noxynuux eupobie —onk =62%

Lllumoma eaca ocnosHoi 3apodimuoi niamu — 0,030 =18%

Taoa. 2.2 KaabkyJasuis mJiaHoBoi co0iBapTocCTi

HaliMmenyBaHHs CTaTTi 3Haqe.HH’1 Po3paxyHoK
BHTpAT CTaTTi, IPH.
Bwm = o, * Brox/oanu
1. CupoBuHa 1 Matepian 255, 07
Bm= 20 * 790,72 / 62
2. Kommiektyroui BUpoOH i 790. 72 Brik =cm.1a611.6.1
MOKYTHI HamiBhaObpuKaTu ’
3. OcHoBHa 3apo0iTHa 229, 67 Bos= aosn * Br/ormm
fl1aTa Boz= 18 * 790,72 /62
4. JlonatkoBa 3apobiTHA 91 87 B3 = 0,4 * Bos
n1ata ’ Bz = 0.4 * 229,67
5. BimpaXyBaHHS O €MHOTO 20,74 Bec = (Bos + Bns) * 0.22
corpory ’ Bec= (229,67 + 91,87) * 0.22
6. 3aransHo-BHPOOHUHI 3381 B3zar.sup=(1,2...1,5)* Bos
BUTpATH ’ B3zar.sup =1.4 * 524.15
. . C = Bm+ Bnok+ Bo3+ Ba3z+ B
7. Bupo6uuua co0iBapTicTh | 2264,2 BHP M DI BOST BT Bee
+B3ar.sup
8. AnmiHicTpaTuBHI | 68,8 Ba=Bo3 * 0,3
BUTPATH
ApK.
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Ba=229,67 * 0.3
B36 = Csup * 0,02
9. Burpatu Ha 30yT 45,28
B36=2264,2 * 0,02
: TV Bomn = Csup *0,01
10.Ix1mm omneparirHi 22,64
BUTpaTH Bomn=2264.2 * 0,01
Cnos.= Csup+ Bat+ B36+ Bon
[ToBHa cob6iBapTICTH 2400,92
CrioB= 2264,2+68,8+45,28+22,64

Po3mip nnanoeoeo npubymxy, wo 6xnoyacmscs 8 YiHy, UIHAUAEMO N0 QOpMyi:

I1= (CoB* p)/100%
[1=(2400,92 * 20%) / 100% = 480, 18 rp=.
ae
p-TiaHoBa peHTadenbHIicTh npoAykilii (10%...30%)

Onmogy yiny eupoby susHaAvyacmo no hopmyini:
I, = Coos + 1

I, =2400,92 + 480,18 rpa = 2881,1 rpH.
L{iny peanizanii eupoby ecmanosnroemo 3 ypaxysauusm I1/[B:
Lp = Lo + I3,
ne I3 - mogaTkoBe 3000B's13auHs 3 [1/IB:
I13=1lo * 0,2.
[13 =2881,1 * 0.2 =576,2 rpH.

3BiacH:
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Lp = 2881,1 +576,2 =3457,31 rpH.
IIporno3 o0cAriB Npoaak 1aHOT0 BUPOOY

Otpumana B Tabnuui 4.2 mnoBHAa COOIBApTICTh SBJISE COOOK BUTPATH
BurotoBiieHHa (Cnk) oauHMIl BHpOOYy i JaHOTO POKY BHUPOOHHUIITBA.
3anmpornoHyeMO TMPOTHO3 OOCSTIB MPOJaXiB JaHOTO BUPOOY Ha Jpyrik cramii
KUTTEBOTO LUKy BHUPOOY «BUPOOHUIITBO» 3 PO3MOAUIOM IO poKax (MPOTHO3
npojaxiB mnepeadavyaemMo Ha 4 poku). XapakTepHI 30HU MPOMUCIOBOTO BUITYCKY
BUpOOY IPE/ICTAaBIICHI Ha MAJIOHKY:

B 2022 pomi ob6csar mpomaxkiB mepembadaetbess B po3mipi 2000 mT  mixg

3aMOBJICHHSI.

B HacTtynmHOMY poIIi IPOTHO3YETHCS 301IBIIEHHSI 00CATY MPOAAXiB,TOMY BUTPATH

BUPOOHUIITBA BU3HAYAEMO 110 (HOPMYII:

A,‘ ve b
(—Jion i il
CHOB i+l = CHOBi Izl s
ne Ai — obcsr mpojaxiB (BUpoOHUIITBA) ¥ 1 pik po3paxyHKOBOIO MEpioay, IIIT.;

i— o0csr nmponaxis (I+1)-oM poky, mrT.;

0,23 — MOKa3HUK CTYINEHs, M0 XapaKTepU3ye€ BIUIUB POCTY OOCATIB

BUPOOHUIITBA HA COOIBAPTICTh MPOAYKIIII.
3B1JICH BUILIMBAE, II0
CroBagz0 = 2400,92%(2500/5000) "> = 2047,10 zpn.

IIpu BimcyTHOCTI poOCTy OOCAriB BUPOOHULTBA, TOOTO SKIIO OOCAT
npofakiB ad0 HE 3MIHIOEThCS a00 3MEHIIYEThCS B HACTYMHOMY pOIll, BUTpPATH

BUPOOHHUIITBA MPUUMAIOTHCS HA POBHE MONEPEIHBOTO POKY.

Cl/l082023,2()24 :204 7, ]0 ZpPH.
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[1nanoBu#t nMpuOYTOK, IO BKIIOYAETHCSA B ONTOBY IIHY MIANPUEMCTBA, IS

HACTYIHOT'0 POKY MpH 30UTbLIEHH] 00CATY NpOAaKiB, BUBHAYAEMO MO (HOPMYJIL:

_C . 4b

II. =C . x——
i+1 ni+1 100

3BiacH:
o= 2047,10 * 30/100 = 614,13 epmn.

OnToBYy WIHY MIANPUEMCTBA B HACTYIHI POKH PO3PAXYHKOBOTO MEPIOAY

BU3HAYA€MO 110 GOPMYIJIi:

=C_ +II.
Hoiﬂ n g i+1

3BiAcH:

L04= 2047,10 + 614,13 = 2661,23 2pm.

[TonaTkoBe 3000B’s13aHHSI BU3HAYAETHCS IO (POPMYIJIi:
IB,,=1, %0.2

3Bijcu:

113504 =2661,23 * 0.2 = 532,24 epm.
[iny peanizamii OAMHMII TMPOAYKII B HACTYMHI POKHM BU3HAYAEMO IIO
dbopmymi:
Uy =Ho, *1I3,,
3BiacH:

L= 2661,23 + 532,24 = 3193,47 2pn.

BapricHy o1iHKy pe3ysbTatiB 3a po3paxyHkoBuii nepiof (P;) Bu3zHauaemo

o ¢hopmyi:

L
P=2. ALy b
i=t

p
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Jc

L1,; — miHa peanizarliii B i-TiM poIIi, TPH.;

A — o0csT TTpoIaXiB y 1-TIM POIIi, TPH.;

tp, tc— BIJIMOBITHO PO3PaXyHKOBHH 1 KIHIIEBUM PIK pO3PaXyHKOBOTO MEPIOAY;

0L — Koe(IIleHT, 10 BKIOYa€E pakTop yacy, TOOTO KOe(DIIIEHT MPUBEICHHS

PI3HOYACHUX BUTPAT 1 pe3yJIbTATIB 10 PO3PAXYHKOBOTO POKY.

Ac

KoedimieHt oy BU3HauaeMo 1o ¢popmyiii:

ai:|1+EH|t"_ti

E. — HopMaTuB e(peKTUBHOCTI KamiTaJlbHUX BKJIaAeHb, E, =0,1;

t, — PO3paxXyHKOBHUH PIK PO3PAXyHKOBOTO MEPIOY;

ti — 1-1f piK PO3paxyHKOBOT'O IMEpIOy, BHUTPATH 1 PE3yJbTaTH SIKOTO

MIPUBOJISATHCS 10 PO3PAXYHKOBOIO POKY.

BapricHy OLIIHKY 3a pO3paxyHKOBHUM MepioJi BU3HAYaeEMO MO (opmi, IPUBEJEHOI B

Ta0IHIl

Ta6.a. 2.3 Po3paxyHOK BapTiCHOI OHIHKM pe3yJIbTaTiB

HajiimenyBaHHs Io3naue | Po3paxyHok BUPOOHHYOrO mepioay BCbhOI'0
NMOKAa3HUKA HHS
1-i 2-it 3-it 4-i
O0csar mnpoaais,
A; 2500 5000 3500 2500
T
Lina  peadnizamii,
L 345731 | 3193,47 | 3193,47 | 3193,47
TPH.
Bapricna oninka
PE3yILTATIE, A*y 8643 15967 | 11,177 |7,983
MJIH TPH.
ApK.
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Koediuienr, 1o

BpaxoBye (akTop | o; 0.91 0.83 0.75 0.68

qacy

Bapricna oninka

pe3yJbTaTiB 3

YPRXYPABIM BACIOPE | Ao | 7,865 | 13,253 8,383 |5429 |34,93

yacy,

MJIH TPH.

BupoOHuITBO NMae 3mMory oaeprkatu Aoxia 3a 4 poku 34.93 MiH TpH.
[lomatkoBe 3000B’si3aHHS , OTpUMaHEe MpU peamizaimii MNPOAYKIi MO poKam
PO3PaXyHKOBOTO MEPI0ly CKIAJAE:

[13%:=I13;*A;

[13%02,=576,2 * 2500 = 1440500 rpH.

[13%023= 532,24 * 5000 = 2661200 rpH.

[13%024= 532,24 * 3500 = 1862840 rpH.
[13%025=532,24 * 2500 = 1330600 rpH.

[TonaTkoBUi KpeIuT MO POKaM PO3PaxyHKOBOTO MEPiOAy CKIIaIaE:
[TK"=0,2*(Bm+Bnk)*Ai

[TK"5020= 0.2%(255,07. + 790,72)*2500 = 522895 rpH.
[TK"023= 0.2%(255,07 + 790,72)*5000 = 1045790 rpH.
[TK"024= 0.2%(255,07 + 790,72)*3500 = 732053 TpH.
[TK"025= 0.2%(255,07 + 790,72)*2500 = 522895 TpH.

[TomaTok Ha [OJaHy BapTICTh, SKUM HAIEKHUTh MEPEPAXYBAHHIO [0 OHOKETY
CKJIafiac: [MAB°=I13"; — TIK";

IT/1B%02= 1440500 — 522895 = 917605 rpH.

ApK.
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[TIB%023= 2661200 — 1045790 = 1615410 rpH.
[TAB%024= 1862840 — 732053 = 1130787 rpH.
TTIB%0:5= 1330600 — 522895 = 807705 rpH.

KT 06.00.000.00.AI1.I13
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Tada. 2.4 Po3paxyHOK MOAaTKy Ha [0AAHY BapTiCTh, SIKHIl HAJIEKHUTH

nepepaxyBaHHIO 10 OIOJKeTYy.

HaiMeHyBaHHSI MOKAa3HUKA

Po3paxynkoBuii nepioa, poku

3Mm.

ApK. Ne nokym. Mionwuc |OaTa

2022 2023 2024 2025
1.IlomaTkoBe 3000B’s13aHH,
oTpuMmaHe  npu  peamizarii | 1440500 | 2661200 1862840 1330600
POJYKIIii , TPH.
2. Tonatkouit — KPeMMT, | oo)eos | 1045790 | 732053 | 522895
BUILJIAYCHHH, TPH.
3.IlogaTok Ha A0JaHy BapTiCTh,
e HATEEIT> 1 917605 | 1615410 | 1130787 | 807705
nepepaxyBaHHIO J0 OOKETY,
I'PH
ApK.
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3 OXOPOHA ITPAIII
3.1 Oprauizauisi 0OXOpOHH Npaui HA MiANPUEMCTBI

OcHOBHI 3aBIaHHS CIIY’)KOM OXOpPOHU Tpalll BKIIOYAIOTh B ce0€ BIPOBAKCHHS

CHelIaJIbHUX TPOIIECIB PI3HOMAHITHI aCMeKTHU AiSUTBHOCTI MiANMPUEMCTBA 1 HOTO

MEPCOHAITY, 1110 BIUIMBAIOTh Ha 0€3MeKy BUPOOHUIITBA, 30€PEKEHHS KUTTS 1 3J0POB's

moaei. Cepen HUX:

Po3pobOka edextuBHOi cuctemu ynpasmiHHs OIl Ha mnianpuemMcTBl Ta
COPUSHHS YJOCKOHAJCHHIO [isSJIBHOCTI y I[bOMY HAaNpsIMKy KOXKHOTO
CTPYKTYPHOTO HiIPO3AiTy 1 KOXKHOTO IpalliBHUKA, 3a0e3neueHHs npodeciiHoi
MIATPUMKH PIllICHb POOOTOMABIIA 3 [TUX MUTAHb;

Opranizaniss TpOBEIECHHA MPOPUIAKTUYHUX 3aXOJiB, CIPSMOBAHUX Ha
YCYHEHHSI IIKIJAJUMBUX 1 HEOE3NMEeYHUX BUPOOHMYMX (PAKTOPIB, 3amoOIiraHHs
HEIAaCHUM BHWITaJIKAM Ha BUPOOHUIITBI, MPOQECIHHUM 3aXBOPIOBAHHSAM Ta
THIIMM BUTIAJKaM 3arpo3u KUTTIO 200 3/10pOB'I0 MPALIBHUKIB;

BuBueHHS Ta CIpUSHHS BIIPOBA/KCHHIO Y BUPOOHMIITBO JOCSTHEHb HAYKH 1
TEXHIKH, TMPOTPECUBHUX 1 OE3MEUHUX TEXHOJOTH, Cy4acHUX 3aco0iB
KOJIEKTUBHOT'O Ta 1HJAMBITYyaIbHOTO 3aXUCTY IMPalliBHUKIB;

KonTpons 3a JgoTpMMaHHSM MpaliBHUKaMH BHUMOT 3aKOHIB Ta 1HIIHMX
HOpMaTUBHO-TIpaBoBUX akTiB 3 OIl, nmonoxenp (y pa3i HasSBHOCTI) rajay3eBOi
yroau, po3aury «OxXopoHa mpaili» KOJIEKTUBHOTO J0roBopy Ta akTiB 3 OIl, mo
JIOTh Ha T1IPUEMCTBI;

[ndopmyBaHHs Ta HajaHHS PO3'sICHEHb MpalliBHUKAM MiANPUEMCTBA 3 MUTaHb
OIl.

Opranizaunis po6ovoro micust kopucrysaua I1K:

VY pobouoMy mpuminieHH1 (KIMHATi), J€ BCTaHOBJIEHI KOMITHOTEPH, UIOIHS
NOTPIOHO BUKOHYBATH BOJIOT€ MPUOMPaHHS;

[IpumineHHs, y SKOMY 3HaXOIATbCS KOMI'IOTEpPH, MOTPIOHO MPOBITPIOBATH

IIOTOJIMHHO;

ApK.
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o [licmsa koxHOrO Yacy poOOTH PEKOMEHAYETHCS POOUTH NECATH XBUIUHY
nepepBy, Ky 3pyYHE MOETHIOBATH 3 MPOBITPIOBaHHSAM. 3a Oylb-IKHMX YMOB
OesnepepBHa poOOTa 3a KOMI'IOTEPOM [IJIsi JOPOCTOI JIFOJUHUA HE TOBUHHO
NEPEeBUIyBaTH ABOX roJuH. B Wac mepepBu He BapTO 4MTaTH abO JUBHUTHUCA
teneBizop. IlepepBa, sKy, BU IPOBOAUTE 32 KOMI'IOTEPOM, MPOCTO HE MAaTUME
CEHCY;

e HeoOxiHO MOCTIHHO CIIJIKYBaTH 32 CTAHOM MOHITOpA: BiH Ma€ OyTH YHUCTUM,
6e3 misM Ta muwiry. OKpiM TOro, OOOB'SI3KOBO CIIJKYHTE 3a YHUCTOTOIO
OKYJISIPIB.

o [I[o6 momepeauTH ,,CHHAPOM CYXOTO OKa”’, MOPTaiiTe KOXKHI 3-5 CeKYyH;

e VY mpoueci poOOTH 3a KOMII'FOTEPOM OOOB’SI3KOBO 3BEpTaiiTe yBary Ha
JMXaHHS: BOHO Ma€ OyTH PIBHOMIpHUM, 0€3 3aTPUMOK;

e [lpu poOOTI 3 TEKCTOM PEKOMEHIYEThCS, 100 Komip mpudty OyB TEMHUM, a
KoJip GoHy — cBITIUM (i71€aIbHUI BapiaHT — YOpHUH mpudT Ha 6ioMy GoH1);

e Sxuio mpudT 3aHAATO MUIKHI, TO MOTPIOHO 30UIBIIMTH MacITad JOKYMEHTY
(manpuknan, 10 150% uu Oinblie);

e [lpu HaOOp1 TEKCTIB 3 ManepiB YA KHUI PEKOMEHAYEThCA MOMICTUTH JKEPEIO
sKOMOTa Onmxkue a0 MOHITOopy. Lle M03BONUTH YHHUKHYTH YacTHX pPYyXiB
TOJIOBOIO Ta OYNMA,

e VY mporieci poOOTH peKOMEHIY€eTbCs NepioguyHo (mpubnu3no pa3 Ha 20-30
XBWJIMH) TEPEBOJUTU OIS 3 €KpaHy Ha HAOUIbII BiAJalNeHUN MpeaMeT y
KIMHATI, a I1e Kpallle — Ha BiJIJIaJICHUH 00’ €KT 32 BIKHOM;

e ko 3’sIBUIIOCS BIAYYTTS BTOMH, HAMPYKEHHS, COHJIMBOCTI, TSHKKOCTI B OYaX,

MOTPIOHO MPUITMHUTH POOOTY Ta X04a O TPOXH BIAMOYUTH.

3.2 AHaJji3 yMOB npauni Ha BUpOOHHMYOMY Mici
HesBaxatoun Ha BHIMMYy O€3ME€Ky Ta PO3BUTKY CYYaCHUX TEXHOJIOTIH, IpH
po0OTi 32 KOMI'IOTEPOM € PSIT YMHHUKIB, K1 MOXKY BIUIMHYTH Ha 370POB'Sl JTIOJUHH.

VYci HeraTUBHI YUHHUKHM M1J1 Yac pOoOOTH 3a KOMIT'IOTEPOM MOKHA MOJIIUTH Ha TakKl
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OCHOBHI IpYIH: YAHHHUKH, IO BIUIUBAIOTH HA OTIOPHO-PYXOBUM amapar; YUHHUKH, 1110

BIINIMBAKOTh Ha CGHCOpHi OpraHv; YMHHHUKH, IO BINIMBAIOTH HaA TICUXOJIOTIYHUM CTaH.

3.3 Peskum npauni Ta BiAIOYNHKY

['onoBHa ymMoOBa MPOMYKTUBHOI pOOOTH - MpaBUJIbHE UYEpryBaHHS Mpaii Ta
BIIMOYMHKY. OCOONHMBO 1€ CTOCYeThbCs poOOTH 3a KoMmm'toTepoM. [IpoBenenHs
OUTBIIOT YaCTHHHA pOOOYOro JHS 3a UM MPHIIAJIOM TOB'SI3aHO 3 IIKIJTUBAM BILTUBOM
Ha opraHi3Mm 6araTthox (aktopiB. Jlopociii T0IMHI PEKOMEHIYEThCS TTPOBOIUTH 32
KOMIT'FOTEpOM HE OLbIle 2 TOAWH MOCHLIb, MICIS YOTO MOTPIOHO 3pOOUTH TIEPEPBY
Ha 15-20 XBWIMH, CYNPOBOKYBAaHUM XO0Jb0OOI0, HEBETUKUN PO3ZMUHKOIO, BUXOJOM
Ha CBiXe MoBITps. J{ms mitel yac Ge3nmepepBHOI rpu a00 HABYAHHSI 33 IIUM KOPITyCOM
Mae crtaHoButu 10-20 xBunuH 3 nepepBaMu. SKmio Bama podoTa MOB'A3aHA 3
MOCTITHUM HEPYXOMHM IIpalero 3a KOMIT'IOTEpOM, 0a)kaHO y BUIBHMI 4ac 4dacTille
OyBaTu Ha TMpUPOJI, 3aliMaTHCs aKTUBHUMHU BUJaMU cropry. BcraBmm 3-3a
KOMI'IOTEpa, OOOB'SA3KOBO BUMHHUTE PYKH 3 MWIOM. JOCHIIKEHHsS TOKa3aJid, II0
KJIaB1aTypy MOXYTh MICTUTH CTUIBKH K OaKTepiil, CKIJIbKU 1 TOBEPXHI TPOMAICHKHUX
TyaneriB. Bike wepe3 4 wicsil micias mo4yaTky poOOTHM Ha KiaBiaTypl, mig ii
KJIaBIIIaMH 1 HA MUUILI CKYITYY€TbCA JIFOACHKUI MIT, CajJbHI BUAUIEHHS 1 OPOroBLiIa
IIKipa - BiAMIHHE MICII€ IS JKUTTS 0araThb0X XBOPOOOTBOPHUX oOpraizmiB. Tomy
yacTillle MPOTUpPANTE KiIaBlaTypy CBOTO KOMITIOTEpa 1 mapy pa3 Ha PiK OYMILAKTE
MPOCTIp MiJ KJaBiaMy. KO JOBOAUTHCS MPALIOBATH 32 YY>KUM KOMII'TOTEpOM abo
BIJIBITyBaTH KOMII'FOTEPHI KI1yOH, He 3a0yBaliTe MUTH PYKH ITICIIA 3aKiHYCHHST poOOTH
(HaBpsiA YW TPALIBHUKH KIyOy JIy>Ke 4acTo 1 peTeiabHO poOJsTh 30MpaHHs poOOUMX
MICIIb).

Kommn'torep mikiajMBuil TaKOX 1 JjIsl OpraHiB JTUXaHHS, OCKUIBKH 11 TOOYTOBa
TEXHIKAa NPUTIATYE BEJIMKA KUIbKICTh NUIy. Takuil epeKkT € HaciiIKOM BHHUKHEHHS
SJIEKTPUYHOTO TIOJIS, M0 OTOYYE MOHITOP, CHCTeMHHI 0ok, cabydep. Kpim Toro,
€JIEKTPUYHE T0JIE BUKJIMKAE 10HI3ALI0 TOBITPS B NPHUMIMIEHHI 1 3HUXKEHHS HOTO

BOJIOTOCTI, IO TAaKOX 3ryOHO BIUIMBA€E Ha SIKICTb POOOTH JiereHiB JioauHu. Hosi
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KOMIT'IOTEpU TIPU HArpiBaHHI OKPEMHUX pOOOYMX YACTHUH BHAUIAIOTH B MOBITPS
IIKIJJIMBl PEYOBHUHH, 1K1 3HOBY K TAKU BIUXAIOTCSA KOPUCTyBaueM. /[ 3HUKeHHA 11i
BCIX IuX (aKTOpiB HamMaramtecss dacTime pPOOUTH BOJIOTE NPUOUPAHHS CBOTO
poOOYOro CTONY, MPOBITPIONTE MPUMIIICHHS. Y KIMHATI TaKOX MOXHA MOCTaBUTH
NpWIaj, 3BOJIOKYIOUMNA 1 10HI3yIOUMH MOBITPS ab0 MPOCTO BIAKPUTHI akBapiyM 3
puOKamu.

MikpokiaiMaT BUPOOHHYHX NPUMIllEHb

MikpoxkJiMaT BUpOOHUYNX TPUMIIIEHD - 1I€ YMOBH BHYTPIIITHROTO CEPEIOBUIIA
y BUPOOHMUOMY TPHUMIIICHHI, 10 BIUIMBAIOTh HA TEIUIOBUM OOMIH MPAIIOOYUX 3
OTOYEHHSIM [UISXOM KOHBEKI[ll, KOHJYyKLIi, TEIIOBOIO BUIPOMIHIOBAHHS Ta
BUIIAPOBYBAHHS BOJIOTH 1 AIIOTh HA JIOAMHY Yy MpOLEci mpali, Ha HOro pododomy
Miclll, Yy poOouiii 30HI. 3HAYHI KOJHMBAHHSA MapaMeTpiB MIKPOKIIMATYy MOXKYTh
NPUBECTU JI0 TMOPYLIEHHA TEPMOpPEryJysilli opraHi3My (34aTHOCTI OpraHi3my
YTPUMYBATU TIOCTIHHY TeMIlepaTypy), 3arajibHoi CJa0KOCTI Ta 1HIIMX HETraTHBHHUX
NposiBiB. 3a CTYNEHEM BIUIMBY Ha TETUIOBUH CTaH JIOJUHU MIKPOKIIMATUYHI YMOBHU
MOIUIAIOTHCS. HA ONITUMAJIBbHI Ta JomycTuMi. HopMyBaHHS mapaMeTpiB MiKpPOKIIIMATY
3MIACHIOETHCS Y BIAMOBIAHOCTI 70 BuUMOraMm «CaHITapHUX HOPM MIKPOKIIIMATY
BupoOHnunx npumimens» ( JACH 3.3.6.042-99), skuMu BCTaHOBJIEHI HOpPMU
ONTUMAJIEHUX Ta JIOMyCTUMHX IMapaMeTPiB MIKPOKIIMATy BUPOOHUYUX MPUMIIIEHb.
OnTumanbHl — HaWOUIBII COpPUSTIMBI, KOMGOPTHI — LE Takli [apaMmeTpu
MIKpOKJIIMATy, $SIKI TpU TPUBAJIOMY, CUCTEMAaTHYHOMY BIUIMBI Ha JIIOJUHY
3a0e3Me4yl0Th HOPMAJIbHUM TEIUIOBUI CTaH OpraHizMy Oe3 Hampyru i1 HOpYIIEHHS
CUCTEMU TepMOperyJsiii. Taki yMOBU CTBOPIOIOTh BIAYYTTS TEIIOBOTO KOMDOPTY 1
3a0e3Meuy0Th YMOBH ISl BACOKOTO PiBHS MPAaIie3gaTHOCTI.

JomyctuMi - 1€ Takli THapamMeTpu MIKpPOKIIMaTy, SKI MPU TPHUBAIOMY,
CHUCTEMAaTUYHOMY BIUIMBI Ha JIIOJWHY MOXYTh BHKJIMKATH 3MIHH TEIUIOBOTO CTAaHY
OpraHiamy, IO UIBHAKO MHUHAIOTh 1 HOPMATi3yIOThCS Ta CYHPOBOIKYIOTHCS

HaIpYy>KEHHAM MEXaHI3MIB TEepMOpEryJisiii B Mexax OionoriyHoi apanramii. [lpu
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[[bOMY HE BHHUKAIOTh YIIKO/DKEHHS a00 MOPYIIEHHS CTaHy 3/I0pOB’f, aje MOXYTh
CHoCTepiraTucs BIAUYTTA JUCKOM(OPTY Ta 3HUKEHHS MPalEe3/1aTHOCTI.
[TapameTpu MiKpoKIIMATy HOPMYIOTHCS JUIS MOCTIHHUX Ta HEMOCTIWHUX MICIh B
3aJIeKHOCTI B1Jl HACTYNMHUX (PakTopiB: 1) mepiogy poky; 2) KaTeropii BaxXKocTi poOiT
32 (I3MYHUM HaBaHTAXXEHHSAM. PO3pI3HAIOTH Takl: Temuid (cepeaHbo1000Ba
TeMIlepaTypa HaBKOJIMIIHBOTO MOBITPs cTaHOBUTH Ounbiie +10 oC Ta XomomHuii
(cepenHbO1000Ba TEMIIEpaTypa HABKOJIMIIIHBOTO MOBITPsI cTaHOBUTH MeHIe +10 oC)
MIep10u POKY.

3aco0u 3axucTy npu podoTi 32 KOMII’IOTEPOM

Y BUPOOHHUYMX MPUMIIICHHSIX HEOOXIJIHO CTBOPUTHU HAJIEKHE OCBITIICHHS.
[Ipuponane 1 mryune ocitieHHs nmoBuHHO BiamoBimatu CHulll1-4-79. Ilpupogne
CBITJIO MIOBUHHO OyTH O1YHUM, 30PI€EHTOBAHUM, K MPABUIIO, HA MIBHIY YM MIBHIYHUN
cxig, 1 3abe3neuyBatu Koe(illieHT MpUpPOAHOI OCBITIEHOCTI He Hukue 1,5%. Ilpu
BUPOOHUYIH MOTPeOl T03BOJISIETHCS EKCITyaTyBaTH Y MPUMIIIECHHSAX 0€3 IPUPOIHOTO
OCBITJICHHSI 3a Y3TO/DKCHHSM 3 OopraHamu Jlep>KIpOMTipHArisay Ta OpraHamMH K
yCTaHOBaMU CaHITAPHO-EMIAEMIONIOTIUHOI CiTy)0u. BikHa mpuMilIeHbh MOBUHHI MaTH
pEryIIOBAJIbHI MPUCTPOI JJIA BIJYMHEHHS, a TaKOX Kalio3l, IMTOpU Tomo. Sk
JDKEpEJIO  CBITJa TMpPU IITYYHOMY OCBITJIEHHI 3aCTOCOBYIOThCA, SIK MPaBUIIO,
JIOMIHECIICHTHI JIaMmu. Y CBITHWJIBHHKAX MICIIEBOTO OCBITICHHS JIOMYCKA€THCSA
3aCTOCYBaHHS JIaMIl pO3’KaproBaHHs. PiBeHb OCBITIEHOCTI Ha poOOYOMY MICIll Mae
craHoBUTH 300-500nk. Ilpu BHUKOpUCTaHHI KOMOIHOBAHOTO OCBITJICHHS HE
JIOTTYCKA€ThCs BIIOIMCKIB Ha MOBEPXHI €KpaHa Ta 30UIBIICHHS OCBITIICHHS €KpaHa
Buiie 300nk. [ MiciieBoro OCBITJEHHS POOOYMX MICIh MPHU TMalill MasyIbHUKOM
MOBUHHI 3aCTOCOBYBATHCS CBITWJIBHUKHU 3 HEMPO30PUMH BigOuBadamu. CBITHIHBHUKA
MMOBUHHI PO3TAIIOBYBATHCS TaKMM YHWHOM, 100 iX €JEMEHTH, SIKi CBITATHCS, HE
NOTPAIUIsUIM B MOJie 30py MNpauiBHUKIB. [Ipuctpiéf st KpirjieHHS CBITUJIBHUKIB
MICIIEBOTO OCBITJICHHS MOBUHEH 3a0e3neuyBaTu (iKcallilo CBITHJIBHUKA B YCIX
HEOOX1THUX TMojoKeHHAX. [liBoaKa €NeKTPONpOBOJIIB JI0 CBITWJIbHHKA MOBHHHA

3HaXOJIUTUCS BCEPEAUHI MPUCTPOIO.
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BupoOHu4i BUIPOMIHIOBAHHS

BunpomiHioBaHHS ~ MOAUISETHCS ~ HA:  10HI3yloue,  yJbTpadioyieToBe,
eJIEKTpOMAarHiTHe, JazepHe. loHI3ylouuM € OyIp-sSKWHA BHJ BHUIIPOMIHIOBAHHS,
B3a€EMOJIisl SIKOTO 13 CEpEeNOBHUINEM CIPHUMHSIE BUHUKHEHHS ENEKTPUYHUX 3apsiB
pi3HMX 3HaKiB. [[poHMKar0UM 10 OpraHizMy JIIOAUHU Ta IPOXOAA4r Yyepe3 010JI0TTUHY
TKaHWHY, BOHO NPHU3BOJUTH JI0 3arubesl KIITHH, MOpyIiye (QyHKII IEHTpaabHOT
HEPBOBOI CHCTEMH, IO, Y CBOIO Uepry, BHUKIMKAE€ TOpYyHIeHHS QYHKIT 3ami3
BHYTPIIIHBOI CEKpellii, 3MIHM CYJAMHHOI TPOHWKHOCTI. BHacmimok mnux 3MiH
MOPYIIYETHCS HOPMAJIbHHUM mepelir 010XIMIYHUX MPOIECIB Ta OOMIH PEUOBHUH, IO
MPU3BOJUTH 10 TPOMEHEBOI XBOPOOHU.

3axucT BiJ 10HI3YIOUMX BUIPOMIHIOBAHb 3a0€3MEUyEThCs] TAKMMHU 3aco0aMu Ta
METOIaMU:

e BoJAIi€l0 a00 3axUIIEHHSM JDKEped BUIIPOMIHIOBAHHS 3a JOMOMOTOIO

creniagbHUX KaMep, OrOpoK, EKPaHiB;

e 00OMEXEeHHsSIM Yacy nepeOyBaHHS MMepCOHATY B pajaialliiiHo HeOe3MmeuHiid 30Hi;

® BiUIUICHHSM POOOYOTO MICIIS BiJI JKEPEN BUITPOMIHIOBAHHS;

® BHUKOPUCTAHHSM JIMCTAHIIIMHOTO KEPYBaHHS,

® 3aCTOCYBaHHSM MPUJIAAIB CUTHAMI3AII] 1 KOHTPOJIIO;

® BUKOPHUCTAHHSIM 3aCO0IB 1HUBITYaJIbHOTO 3aXUCTY.

Y BHpOOHMYHMX YMOBax Ma€ Miclie i yiubTpadioieToBe BUIIPOMIHIOBaHHS,
JDKEepellaMid  SIKOTO € €JIeKTPOAYrOoBE€ 3BaplOBaHHA, IUIa3MaTHYHE OOJaJHAHHA,
ra3opo3psaHi Jamnu Tomo. Jis Horo mosjsrae B MOPYLIEHHI MOJLTY Ta 3aruoeli
KJIITAH. Benuki 1031 BUIPOMIHIOBAaHHS MOXKYTh IPH3BECTU O YPaKEHb LIKIPU Ta
OpraHiB 30Dy.

e BunminstoTe  HacTynmHl  3aco0M  3aXHCTy  Bi  yJIbTpadiosieToBOro

BUIPOMIHIOBaHHS:
o ExkpanyBaHHS TKepesl BUIPOMIHIOBAHHS;

e 3aropoiKeHHS POOOYUX MICIh ITUTAMU, IIUPMaMU, CTIeIiaJbHUMU KaOiHaAMH;
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e 3acTOCyBaHHS IHJIUBIAyaJbHUX 3aCO0IB 3aXHCTy (CHEIOJATYy, CIEUB3YyTTS,

3aXUCHUX OKYJISIPiB, PYKaBUIIb).

Enekrpode3nexa

ExcrutyaTanist ycix BUAIB €JI€KTPOYyCTaHOBOK CTAHOBUTH NEBHY HEOE3MeKy AJis
mojaei. Lle BukiIMKae HEOOXIAHICTH CYBOPOTO JOTPUMAHHS BUMOT MPABWII TEXHIKU
Oe3neku 1 BIANOBIAHOI KBamiikaiii nepcoHasia, SIKMd 0OCIyroBye Ll HPHUCTPOI.
VYpakeHHs] eNeKTPUYHUM CTPYMOM MOKJIIMBO Y BHUIIQJIKy JAOTHUKY JO CTPYMOBEIYUHX
YaCTHH €JIEKTPOYCTaTKyBaHHs a0o0 /10 METaJleBUX HECTPYMOBEAYUYUX YACTUH
€JIEKTPOYCTAaTKyBaHHSA, IO OMHHIJINCH IIiJl HANPYTOK MpPU TMOPYIICHHI 130JISIii.
EnexTpuuHi yCTaHOBKM MOXYTh CTBOPUTH 1 TOXEXHY HeOesmeky mpu K3,
NepeBaHTAXEHH1 MPOBOIB, KAa0ENiB 1 €JeKTpONpHiiMayiB, ICKPIHHI 1 MIABUILIEHOMY
HarpiBaHH1 KOHTAaKTHHX 3'€THaHb. [Ipoxoasum yepe3 oprani3m JIOANHU SICKTPUIHUAN
CTPYM CIHPUYUHSAE TEPMIUYHUN, ENEKTPOJITUYHUHN, MEXaHIYHUH Ta O10JOr1YyHUN
BIUTUB. [Ipy po3risizi 3aXMCHUX 3aXOMIB MPOTH YPAKEHHS EIEKTPUYHHM CTPYMOM
3aCTOCOBYETHCS HU3KA CIeIialbHUX TepMiHiB, npuitHaTux B [IVE 1 Jlepxcrangaprom
12.1.009-76.

3aMUKaHHA Ha 3€MJII0 - 1€ BHUIAJKOBE CIEKTPUYHE  3'€THAHHS
CTPYMOIIPOBIIHOI YaCTHHH O€3MOCEPEAHhO 3 3EMIICI0, HE 31 CTPYMO-TIPOBITHUMH,
MPOBIIHUMH KOHCTPYKIISIMU 200 MpeAMETaMH, HE 130JIbOBAHUMH B1J 3€MUII.

3aMuKaHHS Ha KOPIYC - €JICKTPUYHE 3'€THAHHS CTPYMOIIPOBIAHOI YaCTHHH 3
METaJIEBUMU CTPYMOTPOBIAHUMH YACTHHAMH €JIEKTPOYCTAaHOBKH.

CTpyM 3aMHUKaHHS Ha 36MIIIO-CTPYM, SIKHI MPOXOAUTH Yepe3 MICIle 3aMUKaHHS
B 3eMJIIO.

Hanpyra BiIHOCHO 3eMili - Hampyra BiJHOCHO TOYKH 3€MJIi, sIKa 3HAXOJIUTHCS
11032 30HOI0 PO3TIKaHHS CTPYMY Ta 3aMUKaHHS Ha 3€MITIO.

IHoxkexHna Oe3nexa Ha BUPOOHMUTBI.

OCHOBHMMHM HampsiMaMu 3a0€3MEeYeHHSI TIOXKEKHOI O€3MEKN € YCYHEHHS YMOB
BHHUKHEHHS ITOKEXK1 Ta MiHIMIZaws 11 HachiakiB. [loxkexa BUHHMKAE 3a OJHOYACHOT

HAsIBHOCTI TOPIOYOi PEUOBUHHU, JXKEpesa 3aiiMaHHs Ta OKUCHUKA (KUCHIO, TIOBITPS),
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0 pa3oM YTBOPIOIOTH TOPIOYE CepenoBulle. SKIIO BHIYYHTH ab0 3a0J0KyBaTH
OyIp-SKHMI 13 IUX YMHHUKIB, TO MOXEX1 He Oyne. Ha boMy I'pyHTYIOTBbCSI OCHOBHI
HaIpsMH TONEPESIHKCHHS MMOXKEK Ta CIocoOM mokexkoraciHus. Y mpubiauzHo 90%
BUITAJIKIB JIO TIOKEK MPU3BOMIATH: HEOOCPEIKHE IMOBOHKCHHS 3 BOTHEM; MOPYIICHHS
NpaBuWJ  MOHTaXy Ta  €KCIUlyaTalli eJEeKTpPOyCTaTKyBaHHA 1 MOOYTOBHX
CJIEKTPOIIPWIIA/IIB; TOPYIIEHHS TMPaBWJI MOHTaXy Ta eKCIUTyaTallli NpuiaiiB
OMaJICHHS 1 TEIJIOTCHEPYIOUMX YCTAHOBOK; IIIJMANW; IMYCTOIIl JITeld 13 BOTHEM;
HECITPaBHICTh BUPOOHUYOTO yCTATKyBaHHS.
Bignmosimno no IlpaBun mnoxexHoi Oe3neku B YKpaiHI /10 OCHOBHUX
OpraHi3aliifHUX 3aX0/lIB 13 11 3a0€3MeUeHHs HallekKaTh:
e BH3HAYCHHS OOOB'SI3KIB MOCAJOBUX OCI0O MIOAO TrapaHTYBaHHS MOXKEXKHOI
Oe31eKy;
® IMpPU3HAYCHHS BIJMOBIAAIBHUX 3a TOXEXKHY OC3MEeKy OKpeMHX OYy/IiBelb,
CIOpPY[, NPUMINIEHb, JIIBHUIL TOLIO, TEXHOJOTIYHOIO Ta 1HXXKEHEPHOTO
YCTaTKyBaHHS, a TaKOX 32 YTPUMaHHS Ta €KCIUTyaTallil0 HasBHUX TEXHIYHUX
3aCc001B MPOTUIIOKEKHOTO 3aXUCTY;
® BCTAHOBJICHHS Ha KOXXHOMY MIJMPUEMCTBI TPOTUIIOKEKHOTO PEKUMY;
® pPO3pOOJICHHS 1 3aTBEP/HKEHHS 3arajbHOO0'€KTOBOI THCTPYKIII TPO 3aXOAH
MMOXKEXKHOT oe3rexku Ta BIJIITOBITHUX THCTPYKIIIH TUTS BCIX
BHOYXOMOXKEKOHEOE3MEUHUX Ta MOXKEKOHEOE3MEUHUX MPUMIIICHB,
oprasizailisi BABYCHHS IIUX 1HCTPYKIIIH MpaIliBHUKAMU;
e pO3poOJICHHS IJIaHIB (CXEM) eBaKyallii JIIoIei Ha BUIAI0K MOXKEXKI,
® BCTAHOBJICHHS TIOPSAAKY (CHCTEMH) OIOBIIICHHS JIIOJCH TIPO  TOXKEKY,
O3HAHOMIICHHSI 3 HUM YCIX MPaIliBHUKIB;
e BH3HAUYCHHS Kareropid OyjiBedb Ta NPUMIIIEHb 32 BHOYXOIOXKEKHOK Ta
MOKE)KHOIO HEOE3MEeKO0 BIIMOBITHO /IO BUMOT YHHHUX HOPMAaTHBHHX
JOKYMEHTIB, BCTAaHOBJICHHS KJjaciB 30H 3a [lpaBuiamMu ynamTyBaHHS

€JIEKTPOYCTaHOBOK;

ApK.

KT 06.00.000.00.AI1.I13

3Mm.

ApK. Ne nokym. Mionwuc |OaTa




3a0e3MeUeHHsT TEpUTOpii, OyaiBeNb Ta MPUMINICHb BIAMOBIAHUMHU 3HAKAMU
MOXKEKHO1 Oe3MeKu, TabJMYKamMHu 13 3a3HA4YeHHSIM HOMepa TeleQoHy Ta
MOPSJIKY BUKJIMKY TIOYKEXHOI OXOPOHH;

CTBOPEHHS Ta  oOpraHizamis poOOTH  MOXKEKHO-TEXHIYHUX  KOMICIH,
TOOPOBUTHHUX MOXKESKHUX APYKUH 1 KOMAH]I.

3a0e3reueHHs] BOTHECTIHKOCT1 Oy/IiBeIIb Ta CLIOPY/I;

CBO€YACHA €BaKyallis JII0JeH Ta BIANOBIAHICTP YMHHUM HOPMaM IIUISXIB
eBaKyarlii;

CTBOPEHHSI YMOB sl €PEKTUBHOIO FACIHHS MOXKEXI;

O0OME>KEHHS MOIIUPEHHS TTOXKEXKI;

JIKBIJIA1I1s] TOPIHHSL.
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BUCHOBOK

[Ipu BupilIEHHS 3aBAaHHS y POOOTI BUBYEHI METOAM OCBITJEHHS B LIJIOMY.
Sxi OyBarOTh OCBITIICHHS, SIK PO3BUBAETHCS PUHOK CBITJIOBUMH MPUCTPOIO.

3'sicyBaiu, 1110 OCBITJEHHS BIAIIPa€ BAXKIIUBY POJIb B XKUTTI JIOJMHU. biin3bko
90% indopmarlii cipuiiMaeTbCsl Yepe3 30POBUM KaHANl, TOMY MPABUIHBHO BHUKOHAHE
palioHaJIbHE OCBITJICHHSI Ma€ BaXXIMBE 3HAUEHHS JJII BUKOHAHHS BCiX BUAIB POOIT.
CBITJIIO € HE TUIBKM Ba)XJIMBOIO YMOBOIO pPOOOTH 30pOBOro aHajizaropa, aje 1
61070T1YHUM (PAKTOPOM PO3BUTKY OPTraHi3My JIOJUHU B IToMy. [[ist Tr0auHU ASHb 1
HIY, CBITJIO 1 TeMpsiBa BU3HAYAIOTh OlOJIOTTYHHMM pUTM - OajapopicTh 1 coH. OTke,
HEJO0CTAaTHA OCBITJIEHICTh a00 ii HagMIpHA KUIbKICTh 3HUXKYIOTh PIBEHb 30y KEHHS
[IEHTPAIBHOI HEPBOBOT CUCTEMH 1, MPUPOJIHO, AKTUBHICTH BCIX MPOIIECIB.

TakuM 4MHOM 3aBJIaHHsS BHpIIIEHI B TOBHOMY 00Cs31, Me€Ta JOCSTHYyTa —

CTBOpPEHA “po3yMHa’” MiACBITKA MOHITOpA Ha miaTi Arduino.
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JTOJATOK 1

Kon nporpamu 15t Totatu Arduino po3yMHOTO TiICBIYyBaHHS MOHITOpA

#define NUM_LEDS 42 // YUuCIio CBITIOMIOAIB B CTPIYIIL.

#define DI _PIN 13 // TIiH, 10 AKOTO MIJKJIF0YEHa CTpIUKa

#define OFF_TIME 10 // Hac, micnsl IKOro CTpiuka BUKIHOYaTUMETHCS MPHU
MPOIaJilaHi CUTHATY

#define START FLASHES 0  //mepeBipka koyibopiB npu 3anycky (1 - BKIIOUYUTH,
0 - BUKJTIOYUTH)

#define AUTO BRIGHT 1 // ABTOMaTH4Ha MIICTPONKA SIPKOCTI BiJ PIBHS
30BHIITHBOTO OCBITIIEHHS (1 - BKIIOUUTH, () - BUKITFOUHUTH)

#define MAX BRIGHT 255 // MakcumanbHa sipkicTh (0 - 255)

#define MIN_BRIGHT 50 // MinimanibHa gapkicTsb (0 - 255)

#define BRIGHT CONSTANT 500 // KoHcTtaHTa ycWJ€HHS BIJl 30BHILIHBOIO
ocBiTaeHHs (0 - 1023)

#define COEF 0.9 // Koedimient ¢inbrpa (0.0 - 1.0), yum Ouibni - THI

MTOBUIBHIIIIE 3MIHIOETHCS SIPKICTh

int new_bright, new_bright f;
unsigned long bright timer, off timer;
#define serialRate 115200 // ckopocts cBsizu ¢ [TK
uint8 t prefix[] = {'A', 'd', 'a'}, hi, lo, chk, 1; // Kogose cinoBo Ada st 3B's13Ky
#include <FastLED.h>
CRGB leds]NUM_LEDS]; // cTBopeHHS CTpiuKH
boolean led state = true; // CTBOpeHHs (uiary cTaHy CTpPIUKU
void setup()
{
FastLED.addLeds<WS2812, DI _PIN, GRB>(leds, NUM_LEDS); // inimami3ariis

CBITJIOIO/I1B
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Serial.begin(serialRate);
Serial.print("Ada\n"); // CBa3aThcs ¢ KOMIIOM
b
void check connection() {
if (led_state) {
if (millis() - off_timer > (OFF_TIME * 1000)) {
led state = false;
FastLED.clear();
FastLED.show();

j
}

b
void loop() {

if (AUTO_BRIGHT) { // AaniTUBHA SIPKICTh
if (millis() - bright_timer > 100) { // xox#i 100 mc
bright timer = millis(); // CKuHyTH TaiiMep
new_bright = map(analogRead(6), 0, BRIGHT CONSTANT, MIN BRIGHT,
MAX BRIGHT); // Cuuratu gansi 3 potope3ucTopa, nepeBecT: A1aro30H
new_bright = constrain(new_bright, MIN BRIGHT, MAX BRIGHT);
new bright f=new bright f* COEF + new bright * (1 - COEF);
LEDS.setBrightness(new_bright f);  // BctanoBuTH HOBY SIpKICTb
}
b

if (!led_state) led state = true;
off timer = millis();
for (1= 0; 1 < sizeof prefix; ++1) {
waitLoop: while (!Serial.available()) check connection();;
if (prefix[i] == Serial.read()) continue;

1=0;
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goto waitLoop;
b
while (!Serial.available()) check connection();;
hi = Serial.read();
while (!Serial.available()) check connection();;
lo = Serial.read();
while (!Serial.available()) check connection();;
chk = Serial.read();
if (chk != (hi * lo * 0x55))
{
1=0;
goto waitLoop;
b
memset(leds, 0, NUM_LEDS * sizeof(struct CRGB));
for (uint8 ti1=0;1 <NUM_ LEDS; i++) {
byter, g, b;
// aATaEM JAaHHBIE I KAXKI0TO LIBETA
while (!Serial.available()) check connection();
r = Serial.read();
while (!Serial.available()) check connection();
g = Serial.read();
while (!Serial.available()) check connection();
b = Serial.read();
leds[i].r =r;

leds[i].g = g;
leds[i].b = b;
b
FastLED.show(); // 3anucyeMo Konbopy B CTPIUKY
b
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2. ExoHomiuHa yacTu
Metoro paHuUX pO3paxyHKIB € oOunciieHHS BRPpTdcTi BUKOHAHHS HAYKOBO-

“LOU[[

JOCI1THOT pOOOTH.

Jlanuii BUJ TPOEKTYy BIAHOCHUTHCS N0 HAYKPBQ-fOCIITHUIBKOI PO3POOKH.

"WANO0Q o\

Orminka SKOCTI PO3pOOJEHOr0 MPOEKTY  BKIIIOYAE u«-ﬂxI)quHﬂ TPYAOMICTKOCTI 1
H

BapTOCTI HOro CTBOpPEHHS. P0o3paxyHOK TPyAOMICTKOCT 3IMCHEHUI B HACTYIHIN

MOCJI1IOBHOCTI:

- 1) CxnaneHuii rmepesik BCIX €TaIiB 1 BUAIB pOOIT, iR HEOOXiJHO BUKOHATH B XOJI1
Q
S manoi HJIP. Ilicna y3romkeHHss 3 KEpPIBHMKOM MPO§KTY| JOMYIIEHO BHUKIIOYEHHS,

JIOTIOBHEHHSI, 00'€THAHHS OKPEMHUX €TaIliB 1 BHJIIB POOIT;

w

= 2) 1o xoxxHOMY BUY POOIT BU3HAYCHHI KBani@(ﬁauIAHHﬁ pPIBEeHb BHUKOHABIIIB..
g Posnoain poOIT mo eranax 1 BUAaX BHKOHABLIB BUpOPJEHuil (pOpMOIO, HABEAEHO B
Tabmmmi 2.1.
Ta6muis 2.1.- Po3moain poOiT 1o eTanax 1 puiax BUKOHABIIIB.
Eran Burnsn pobit ITocana
MIPOBEICHHS BUKOHABIIS
HJIP

Po3pobka 1. Cxnamanns 1 3atBepmkeras 13 || HAP mo | Jlummomuauk,
TEXHIYHOI'O po3pobui  «Po3pobka  uudpoBof  |ONTHYHOI | KEPIBHUK
3apaanHs (T3) | BumiproBanbHOI craHmii Ha  0aszil__nfiargpopmu

Arduinoy.

1. 361p 1 BUBUYECHHS HAYKOBO-TEXHIUYHOTTHTCPaTY D

TEXHIYHOI JJOKYMEHTAIlii 1 IHIIUX MaTepialliB, Ha

OCHOBI SIKUX OyJyBaTUMEThCSI poOOTa.
Bubip nanpsmy | 2. @opMyliOBaHHS MOXIIMBHUX HAIPsIMIB JIUTIIOMHUK
JOCTIKCHHS BUPIIIEHHS 3aBJlaHb, TOCTABJICHUX B TEXHIYHOMY KEepIBHHK

3aBaanHi HJIP 1 iX mopiBHSIbHA OITIHKA.

3. Bubip HampsiMy poBeIeHHS AOCHIKEHb JIJIs

MOAANBIIOL PO3POOKH.

4. Po3poOka maHy OpPOBEACHHS JOCIIKEHb IS

MOJAJIBIIOT PO3POOKH.

1. 3acrocyBaHHs  NpuiaAiB  BUMIPIOBAHHS




"WEY

OCBITJICHOCTI JIUTIITOMHMK
=| TeopernuHi i 2. BumiproBaHHS OCHOBHHX (QTOMETPUYHUX | KEPIBHUK
i EKCIIEpUMEHTAJ | BETMYUH KOHCYJIbTAHTH
bHI 3. AHami3 ICHYIOUHMX NpWIaIiB |HUMIpIOBaHHS
Z DOCHIHKEHHS OCBITJIEHOCTI
if 4. Po3p0'61<a CTPYKTYpHU TPUCTPOIO fpd3paxyHOK
' napameTpiB
5.Bubip enemeHTHOi 0a3u Ta aHaii3| KONTIOHEHTIB
MPUCTPOIO
- 6.Po3poOka cxemu MIAKITIOYEHHS [KONIIOHEHTIB
§ MPUCTPOIO
7.Po3pobka mporpamHOrOo  3abe3rjeycyHS IS
MIKpPOKOHTpOJIepa
H 8. TecTyBaHHs nepenayl JaHUX BUMIpIBayb y OPT
B 1. VY3aranbHeHHA pe3yibTaTiB nonepenHix eraris
VY3aranbHeHHs 1 | pOOOTH. JIMTIITIOMHMK
OL[IHKA 2. OmiHKa TIOBHOTU BUPIIIEHHS | MOTaBICHUX | KEPIBHUK
pe3ynbTaTiB 3aBJ/IaHb. KOHCYJIbTaHTH
IOCIIIKEHD 3. CxmamanHs 1 odopmieHHs 3Hity.| Posrmsn
pesynbTariB  mpoBeaeHoro HJIP | rpuitHsaTTs
PE3YJIbTATIB B LILJIOMY.

B ymoBax BiICyTHOCTI HOpMaTUBHOI 0a3u TpUBAI{CTh

PO3pPaxoOBY€EThCS HA OCHOBI BIPOT1THUX OI[IHOK POOIT, I

BUKOHAHHST OKPEMHUX POOIT

D 3aJa0OThCA BUKOHABIISIMU.

Tabmuug 2.2.- OuikyBaHa Tpy1oMicTEICTH poOiT.9
OuikyBaHuU
Burnsg po6otu yac
BUKOHAHHS
(Hi)
1. Cxnaganns 1 3atBepmxenHa T3 mns HIAP ««Po3pobka uudposoi 3
ONTHYHOT BUMIPIOBAJIBHOI CTaHLIi Ha 0a31 mnatdopmu Arduinoy». »
2. 3061p 1 BUBYEHHS] HAYKOBO-TEXHIYHOI JIITEpaTypH, TEXHIYHOT 3
JOKYMEHTAIll1 1 THIIMX MaTepiaiiB, HA OCHOBI AKUX OyAyBaTUMEThCS
pobora.
3. ®opMyJIIOBaHHA MOXJIMBHUX HalpsMiB BHUPIIICHHS 3aBJaHb,
MOCTaBJICHUX B TexHIYHOMY 3aBaanHi HJ[P 1 iX mopiBHsIbHA OlIHKA. 2




"WEY

. .
4. Bubip HanpsiMy TpoOBeIeHHS JOCIIKEHB IS TOAaITb of 2
=
3 PO3pPOOKHU.
"| 5. 3acTocyBaHHs MPUIIAJIIB BUMIPIOBAHHS OCBITJIEHOCTI 3
6. BumiproBaHHS OCHOBHUX (POTOMETPUYHUX BETUYHH 1
# 7. AHai3 ICHYIOUHX TIPUJIaJiB BUMIPIOBaHHS OCBITJIICHOQT) 4
;:’ 8. Po3po0ka cTpyKTypu MPUCTPOIO 1 pO3paXyHOK MapamMds 2
" | 9.Bubip enemeHTHOI 6a3u Ta aHAII3 KOMIIOHEHTIB MPUCTPPIO] 1
10. Po3poOka nporpamMHOro 3a0e3neueHHs AJ1sl MIKPOKOH iepa 2
11. .TecryBanHs nepenayi JaHMX BUMIPIOBaHb y MOPT 1
| = ===
— Bceboro: 24
3
' PesynbraTom BukoHanHs HJIP € HaykoBo-TexHIYHa IfpOAYKIlis, IO € 3aKIHYEHI
HAyKOBO — JIOCJIIJIHUIIbKI pOOOTH, BUKOHAHI BIAMOBIAHO |10 BUMOT, mependadeHux
¥ JIoTOBOpOM, 1 IPUAHATAMK 3aMOBHUKOM. Po3paxyHok qOOiHapTOCTi i IiHM BHKOHAHHS
o

HJIP Bkmtouae HAcTymHI CTATTI BUTPAT: BUTPATH HAa Mdrepiair, OCHOBHA 1 OJAaTKOBA
3apo0iTHA I1aTa, BiApaxyBaHHS JI0 €IWHOTO coliabHOYO (GOHAY  CTpaxyBaHHS,
BUTPATH Ha poOOTH, IO BUKOHYIOTHCSI CTOPOHHIMU OoprafizajiisiMu, 1 I€K1 1HIII.

1) Butpatu Ha Matepianu, KynmyBallbHI KOMIUIEKTYI0Yi, HmiBhabpukatu
BU3HAYaIOTh HA OCHOBI PO3paxyHKy MOTpeOU B HUX 3a OIfTOBHMH IliHAMU, 11O JIIFOTh 1

cKJ1anaroTh 177 rpH.

2) Ho Butpat «OcHOBHa 3apo0iTHA TUIaTa» BIIHOCATHCA OIIaTa Mpaili BUKOHABIIB,
OesrnocepelHb0 MNPUTATHEHUX JI0 11 BUKOHAaHHSA. Po3Mip OCHOBHOI 3apIruiaTu

BCTAHOBJIIOETHCS ~ BUXOJSYM 3  YHCEJIBHOCTI PI3HUX  KAaTeropiii  BUKOHABIIIB,

TPYJIOMICTKOCTI, III0 BUTPAYAETHCS HUMH Ha BUKOHAHHS PI3HUX BUJIB POOIT, a TAKOXK iX
cepeaHbO1 3apo0ITHOT TIaTH (CTaBKH) 3a OJIUH poOOUYUi JeHb. BiamoBinHO 10 cTarTi 8
«3akony mnpo JlepkaBHmii Oromker Ykpaimm Ha 2023» BCTAHOBJICHO MiHIMAIBHY
3apo0iTHY IUIaTy y MicsuyHomMy po3mipi 3 1 ciuns 2023 poky - 6700 rpuBeHb;
MIHIMaJIbHY IOTOAWHHY TapudHy ctaBky — 40,46 rpH.

Cepenns 3apriiata 3a OJIMH poOOYMl JE€Hb JIsl KOKHOTO BUKOHABI[S BU3HAYEHA 10
dbopmymi:

3men=m.1.C. * §;

e T1.T.C — IMOroIMHHA Tapu(Ha CTaBKa, IPH..;
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8 — TpuBaIiCTh POOOYOTO JHS,TOI.

3nen nuruioMHuka = 40,46*8 = 323,68 rpH.

3nen kepiBHuka = 76,00 *8 = 608 rpH.

3neH koncynbTaHTiB = 71,00 *8= 568 rpH.

Burtpartu Ha ocHOBHY 3apo0iTHY 1aty, H/IP, mo BKyfdioThCst B COOIBApTICTD,

npuBezeH1 B Tabnuii 2.3.

Ta6muis 2.3- Butpatu Ha OCHOBHY 3ap0r)

-

THY IUIaTy.

. Buxonasensn ITorogunHa Jlenna prl{OIMl cTKIiCT | Cyma OCHOBHOI1
§, tapudHa CTaBKa, b podounk nHIB 3apIUIaTH,
CTaBKa, T'PH IpH TpH
= JuninoMHuK 40,46 323,68 24 7768,32
5| Kepipnk 76,00 608 1 608
Koncynbprant no
€KOHOMIYHIN 71,00 568 0,21 142
YaCTHHI
KoncynbTant o 71,00 568 0,21 142
OXOPOHI Tparli
HopMokonTpons 71,00 568 0,21 142
Bceroro (30) 8802,32

3) Butpatu Ha noaatkoBy 3apoOITHY IUIATy E
OCHOBHO{ 1 BpaxOBYIOTb BUILJIATH 3a Yac, 110 HE Mpormparl

VY HaykoBUX 3akjazax JoJaTkoBa 3apoOiTHa IiaTa dkia

3apoOITHOI MJIaTH.

3=

31=12%30;

W3HQYAIOTHCS Y BIJICOTKaxX BiJl

I0B4B, BCTAHOBJICHUI 3aKOHOM.

ac 10-12% Big OCHOBHOI

8802,32*0,12 = 1056,27 rpu

4) Jlo cknagy cobiBaptocti H/IP BKITIOUarOThCSI TOAATKH, 300pH 1 1HIIT 000B'SI3KOBI

l'IJ'IaTC}Ki, BCTAHOBJICHI CHCTEMOIO OIIOAATKYBAHHA

COIlIaJIbHOTO BHECKY CKJIQJIa€:

mo gie. Cyma 10 €IUHOTO

BinpaxyBaHHS 10 € AMHOTO COIIaJIbHOTO BHECKY CKIIAJIAE:

3ece=0,22*(30+3m);

3ece=0,22%(8802,32+1056,27) =2168,89 rpH.
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5) Ho HaknmagHUX BUTPAT BITHOCSTH BHUTPATH K

a l]paBJ'IiHHH 1 TOoCTIOapChKe

00CIyroByBaHHs, IO BITHOCUTHCS A0 BCix BUKOHyBaHuik|HJIP.. ¥V HaykoBux 3akiamax

HakJIaJgH1 BUTpaTH ckiaaaaroTh 40 -120% BiJ1 0CHOBHOI 1 Ji¢jarkoBOi 3apO0ITHOI IIIATH.

Puaxn= (30+3m1)*0,6;

Puaxn= (8802,32+1056,27)* 0,8 = 488H187 rpH.

Ha migcraBi oTpuMaHUX JaHHX 110 OKpEeMU

K| [CPaTTAX BHUTpAT CKIAACHA

KaJIbKYJISAIIS TUTAaHOBOI coOiBaptocti B 1iomy HJIP

3f| GopMoro, TpUBEIEHOIO B

LR 1 g

Tabnui 2.4.
Tabnuis 2.4.- Kanbkymsuis mianopoi qo6iBapTocTi
Crarti BUTpar CymMa, rpH.
1. Marepianu 177,00
2. OcHoBHa 3apo0iTHa TJ1aTa 8802,32
3. HomatkoBa 3apo0iTHa 1jiaTa 1056,27
4. BigpaxyBaHHS JI0 €IMHOTO COIIAJIBHOTO BHECKY 2168,89
5. Hakmamni Butpatu 7886,87
[TnanoBa co6iBapticTh (Cru) 20091,35

[InanoBuit npuOyTOK BUZHAUYCHUH TIO (POPMYJIL:

[Trn = 0,1*Crn= 0,1*20091,35=2(]09, 1|3 rpu

He 0,1 — HopmaTuB, KWW BpaxoBy€ TpaHU
BCTAHOBJICHUN YMHHUM 3aKOHOJIABCTBOM JIJIsl HAYKOBO-T

JloroBipHa miHa BU3HAYAETHCS 1O (PopMyIi:

HUW piBeHb PEHTA0ETbHOCTI,

PXHIPHOT IPOIYKITIi.

Haip = Crn + [T =20091
3BIJCH 1[iHA peaji3alii CTAaHOBUTH:

Up = Huip + T1/IB;

3342009, 13 =2210048 rpy

p =22100,48+22100,48 *0,2=26520,57 rpH.



3 Oxopona npami
Beryn

Jl1st 6y 1b-sKOTO MIANPUEMCTBA, OpraHi3allii, ycTaHOBU TOJIOBHOIO METOIO BUPOOHH -
qoi Oe3MeKn Mae CTaTy 3ano0iraHHs HEelaCHUM BUTIAJKaM 1 Tpo¢eCIMHIUM 3aXBOPIOBaH-
HSl TIpaIliBHUKIB. Po0OOTOMaBEIh TOBUHEH TaM’ SITAaTH, 110 HAWBAXKIMBIIIUM PECYPCOM
MIPUEMCTBA € MOTO MEePCOHAN, 1 IO TOTO K JIUIIE 332 YMOBH, IO MPAI[IBHUKU TPYIs-
ThCA BIANOBIIANBHO 1 PE3yJbTATUBHO, & TOMY CJiJ] IPAaBUJIBLHO OPraHi3yBaTH W MIATPU-
MyBaTH CIIBIIPAITIO 3 TPAIliIBHUKAMH.

Jlo po3risimy B JAHOMY PO3MiUTT JUIUNIOMHOTO TMPOEKTY OepeMo TEeXHOJOTIuHY
orepaliiio 0 BUKOHAHHI NasIbHUX pOOIT
1.AHani3 HeOe3meyHuX i MKIWIMBUX (GAaKTOPIB, 10 BIVIMBAKTH HA MPOrpamMicra
MpH po3poodui TaHOTO MPOrPAMHOI0 KOMILIEKCY

[Ipu maiini nmeraneit BUKOPUCTOBYIOTH pi3HI mpumoi 1 (itocw, siKi MICTATh
IIK1JIJTAB1 JUTS 3JI0POB’ S MPAIIOIOYHX €JIEMEHTH, — CBUHEIIb, ITMHK, JITIH, Kalii, HATPIH,
KaaMmil 1 iH. 111 eneMenTH 1 iX OKCUJIU Y BUTJISAII MWITY, MApiB 1 aep03011B 3a0PYIHIOIOTh
HOBITPs. BUPOOHUYOTO MPUMIIICHHS. ToMy, KpIM 3arajibHOi BEHTUJIALIl, poOoUl Micis
(mocTr) NasuIbIIMKIB MOBUHHI OyTH 00JIa/IHaHI MICLIEBUMU BUTS>KHUMHU MPUCTPOSIMH.

2 I'irieHiYHi BUMOTH 10 BUPOOHUYOI0 Cepea0BHUILA.

Jis Ko>kHOTO 3 (PaKTOpiB, IO MAIOTH HETATUBHY 110 Ha pOOITHUKA, MOBUHHI Oy -
TH TIPOBEJICHHI 3aX0/IU JJIs HOTO 3aXHUCTY.

[TpumimmeHHsT U1l PO3MIIIIEHHS pOOOYMX MICIhb ITOBHHHI BMMOTaM BiJMOBigaTH
HOpMaTUBHUX MaTepiaiiB. [loma Ha oHe poOoUe Miclie CTAHOBUTH HE MEHIIE Hix 6,0
M?, a 00°€M — He MeH1e Hixk 20,0M°.

BupoOHnuue cepenoBulie XapakTepu3y€eThCsl TAKUMHU TapaMeTpaMH sIK TapaMeTpH
MIKpPOKJIIMAaTy, OCBITJIEHHS, IIyMY 1 BiOpallii, piBHIB €JI€KTPOMArHiTHOTO Ta 10HI3yI0UO-
IO BUIPOMIHIOBAHHS.

Y BUpOOHMYHMX TMPUMIIIEHHAX Ha POOOYMX MICISIX MalOTh 3a0e3MeuyBaTUCh
ONTUMAaJIbHI 3HAYEHHS MMapaMeTpiB MIKPOKIIMATy, BPaXOBYHOUYH XapakTep poOOTH mpa-

iB-
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HUKa — cuasiun, 6e3 (iznyHoro HanpyxeHHs. L1 3HaueHHs1 napameTpiB NOBUHHI

CTaHOBUTH:

v/ Temmeparypa noBirps, He Oiapure 22-24°C;
v’ BigHOCHA BoJoricts 40-60%:;
v' pyxy nositpst 0,1 m/c.

JIist MOCATHEHHS BKA3aHMX IapaMeTpiB y MPHUMIIICHHI BCTAHOBJIEHI CHUCTEMU
OMaJeHHS Ta BEHTWIALII. BeHTWNALIS — TNPUIUTMBHO-BUTSKHA Ta KOHAMIIIOHED.
BcranoBieHi BUMOTH 10 TapaMeTpiB MIKPOKJIIMATy BUKOHAHHI.

Binnosinno no JABbH B.2.5-28:2018 «IIpupoaHa 1 mITy4He OCBITIACHHS» BUKOpPH-
CTOBYETHCSI IPUPOHE Ta MTy4YHE OCBITIeHHs. LIITydHe OCBITIIEHHS 3MIHCHIOETHCS CH-
CTEMOIO 3arajbHOr0 PIBHOMIPHOTO OCBITJIEHHS. 3HAYEHHSI OCBITJIICHOCTI Ha MOBEPXHI
poO0OYOTO CTOY B 30HI pO3MIIEHHS TOKYMEHTIB cTaHoBUTH 300-500 nk. Sk mxepena
CBITJIa JUISI IITYYHOTO OCBITJICHHS 3aCTOCOBAaHI JIIOMIHECHeHTH] Jlammu Tuiry JIb.

BuxopuctanHs enekTpuyHO1 eHeprii Ha BUPOOHUIITBI TOBE3EHE 3 HEOE3MEeKo0 il
eNIEKTPOCTPYMY Ha OpraHi3M JIFOUHH.

VYpaxkeHHSI CTPYMOM MO€ BUHUKHYTH TMpH POOOTI MiJ HAMpyroro 1 MpH He-
CIPaBHOMY CTaHi €JIEKTPOYCTaHOBOK, a CaMe MPH JOTUKY J0 OTOJICHUX MPOBO/IIB, HE3a-
3€MJICHUX METaJeBUX KOPITycax €JIEKTPUYHOro 0OJaAHaHHS, NPU BIAKPUTUX PYOUIbHU-
Kax 1 Ipyrux CTPyMOBEIYy4YHUX YaCTUHAX.

3 Bumoru 10 oprasizauii_po004oro mMicusi npaniBHUKa

[IpaBunbpHa opraHizarlisi poO04YOro MIcCIls 1 BUKOHAHHS poOIT 3a0e3neuye O6e3neKy
IPY BUKOPUCTAHHI IHCTPYMEHTIB 1 PUCTOCYBaHb.

[IpaniBHUKY, SKI BUKOHYIOTH pOOOTH 3 PYYHUM IHCTPYMEHTOM 1 IPHCTOCYBaH-
HSIMH, 3000B’s13aHi:

— BUKOHYBATH TUIbKU Ty POOOTY, sIKa BU3HAYEHA MOCAJ0BOI0 THCTPYKIIEO abo Aopyue-
Ha Oe3nmocepeIHIM KEPIBHUKOM;
— 3HATH KOHCTPYKIIIO Ta JOTPUMYBATHCS MpaBWJI TEXHIYHOI €KCIUTyaTallli 3aCTOCOBY-

BAHOT'O PYYHOTO IHCTPYMEHTY 1 IPUCTOCYBaHb;
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— IOTPUMYBATHUCS MPABUJ BHYTPIIIHBOTO TPYJAOBOTO PO3MOPSIKY, BUMOT MPABUI 0XO-
POHU TIpalll Ta MOXKEKHOT OC3MEKH;

Po6oui miciist, po3pi3HSIOTECS 3aJI€KHO BIJ] TOTO, SIK1 JIii Ta ornepariii BUKOHYIOTh
MpaIiBHUKK: MOHTaXHI1, CKJIaJlaJibHi, PEMOHTHI, PEryJIIOBaJIbHI 1 T.I. Y BCIX BHUMAJKax
IHCTPYMEHTH, TPUCTPOI, MPHUCTOCYBAaHHA HEOOXITHO PO3MINIYBAaTH Ha BiJIMOBITHUX,
nependadeHuX IS IUX MUJIeH MICIISIX, TYIU K TOTPIOHO KJIACTH IHCTPYMEHT TICs 3aKi-
HYEeHHS poboTu 3 HUM. Ha pobGouomy Micili HE MOBHHHO OyTH HIYOTO 3aiiBOTO, IO HE
BUMAraeTbCs JUIsi BUKOHAHHS JnaHoi poboTu. OOnamaHaHHS poOOUYOro MICIl MOBHHHO
CTPOrO BIJNOBIJIaTH BCIM BUMOTaM OXOpPOHH, TTi€HU Mpalll, EProHOMIKHA 1 BUPOOHUYOI
caHiTapii.

Tomy st 6e3nexn mOTpiOHO 3HATH TaKi MPaBUIA:

o Pyku noBuHHI OyTH YUCTUMU Ta CyXHMMH, TaK SIK Harpyra CTpyMy IpOXojs-
yuuepes JI0UHY, 3aJIeKUTh Bl CTaHy HIKIPH, @ TAKOX IJIOLI JOTOPKAaHHS 3
HaNpPyTrONpOBITHUMH YaCTUHAMMU

« Hemoxna ni3tu B OJOK BiJgpa3dy ABoMa pykamu a00 OJHIEIO PYKOK MpuU
IbOMY TOPKATHUCS MPOBIAHOI MOBEPXHI, TaK SIK CTYIIHb YPa)KCHHS €IeKTpUY-
HUM CTPYMOM 3aJIKUTh BiJ IUISIXYy MOTO MpoXokeHHs. Haiibinpm Hebes-
NEYHUM € LUISIX CTPYMY BiJl pyKH J0 PYKH Kpi3b 00JIaCTh CEeplis Ta JIETEHb.

o PemoHT 3amiHuM neraneil HEOOX1HO BMKOHYBAaTH NPU BIIKIIOYEHIN Hampysi
220B. /15151 MOBHOIBIEBHEHOCTI B I[bOMY Kpallle BUTATHYTH BUJIKY 3 PO3ETKH.

besneunoro s moauHu € Hampyra 36B, npu mboMy Ui MOHTaXy MPUCTPOIB
Kpare BUKOPUCTOBYBATH MAsNIbHUK 3 POOOUYOI0 HAMpyTOI0 Ha 36B.

[Tpu poOOTI 3 MasTPHUKOM HE MOXKHA CTPYIIYBaTH 3 Kajla 3aJHIIKH MPHUIIOL0,
fioro OpU3KK MOXKYTh MONACTH B 04l a00 Ha TUIO Ta BU3BATH TPaBMYy.

[Tin yac TpuBanoi poOOTHU 3 MASUIBHUKOM TOBITPSI B MPUMIIIEHHI HACUYYETHCS
IIKIIJIMBUMU JUIsl OpraHi3My MapamMu CBHUHIIO Ta 0JIOBa, TOMY JabopaTopito CIij
MIPOBITPIOBATH.

TumnoBe pobode Mmiciie MOHTaXKHUKa MpuiaaiB (puc. 1) Bkitodae B cebe: 0JHO-

TyMOOBHI CTUT; TBUHTOBUM CTIJICIh; MiJIBICKY JJIsi KPECICHHS; PETYyILOBAaHUHN IO BUCOTI
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1 IO TOPU3OHTAJII CBITHUJIBHUK; SIIIMK JJISI BIIXO1B; BX1J1 JJIsl €JIEKTpOIasyibHUKA Ta 00-
YKUTAJIKU; BEHTHIAIIIO; TTaHEIh JUTsl BKIIFOYCHHSI KOHTPOJIBHO — BUMIPIOBAIBHHX MPHJIa-
JIiB, Ha SIKIM € KiIeMa 3a3eMJIeHHs. BepxHsl KpuIlKa CTOJIy TOKPUBAETHCS KAPOMIIIHUM
miacTukoM. [Ipu HeoOX1THOCTI peryJIFoBaHHS TEMIIEPATYPH HArpiBy eJIeKTpOnasyibHUKA
1 00KHTrajgKu poboYe MICIe OCHAIIYETHCS aBTOTPaHCHOPMATOPOM, SIKH BCTAHOBIIIOE-
ThCsl i cTutbHUIEHO. [lasnpbHUK, poOOUYNI IHCTPYMEHT Ta ACTall pOo3TallyBaTH B 3py-
YHOMY 1 O€3MeYHOMY ISl KOPUCTYBAHHS TOPSIKY, IEPEKOHATHUCS B TOMY, 110 MasITbHUK
Ta poOOYMiA IHCTPYMEHT, MPUCTOCYBAHHSI i 3aCO0M 1HIUBITyaIbHOTO 3aXHUCTY CIPAaBHI 1

BIJINOB1AI0Th BUMOT'aM OXOPOHHU TIparii.

[Ipu npoBeieHH] NasIbHUX poOIT poOoUe Micle Ma€e OyTH OUMILICHE BiJl TOPHOYNX
MarepiajiiB, a KOHCTPYKIIi 3 TOPIOYUX MaTepialliB, 10 3HAXOAAThCS Ha BIJICTaHI MEHIIIE
5 M, MOBHWHHI OyTH 3aXWIIEHI €KpaHaMHU 3 HETOPIYHMX MartepiaiiB ado JHUTH BOJOIO
(BOJIHUM PO3YMHOM IMIHOYTBOPIOBaYa Ta iH.).

[TasanbH1 poOOTH BUKOHYBATH €IEKTPUYHHUM MAsUIbBHUKOM Ha HanpyTry 220 B Ta
noty>xHictio He 6utbie 100 Br.

3a00pOHAETHCSI BUKOPUCTAHHS KUCJIOT YU P1AMH, SIKI BUTOTOBJICH] HA OCHOBI
KHCJIOTHUX po34uuHiB. Bce 00s1aiHaHHs HA BiJICTaH1 JOTUKY TOBUHHE OyTH BIIKIIOUYEHE
B1JI €JIEKTPOMEPEKI.

[TpariBHUKH, 0 BUKOHYIOThH IMAasUIbHI pOOOTH, OTPUMYIOTh IHCTPYKTaX TEpe]
MOYaTKOM POOOTH HA MIANPUEMCTBI (MIEPBUHHHUM IHCTPYKTaX), & TIOTIM 4Yepe3 KOXKEH

MicAllb (MIOBTOPHUM THCTPYKTax). Pe3ynbraTtu 1HCTpYKTaxky 3aHOCIThCs 10 "Kypnamy
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peecTpallii IHCTPYKTaXKIB 3 MUTaHb OXOPOHU Tpatli”, B )KypHaJIl MicCJIs MPOXOHKEHHS 1H-
CTPYKTQ)Xy MOBHHEH OyTH HiANUC OcoOH, sika MpoBeNia 1HCTPYKTa)XX Ta MpalliBHUKA,
SKUI OTPUMAB IHCTPYKTaXK.

[Ticnst 3akiHYeHHS pOOOTH MOTPIOHO BIAKIIOYUTH MAsNIBHUK BiJ HAIPYTH (BUMHS -
TH BWIKY 3 PO3€TKH) Ta HA/IaTH Yac MasUIbHUKY /10 IOBHOTO 0XOJ0/pKeHHA. [lasibHi
¢barocu TepMETUYHO 3aKPUTH Ta TIOKJIACTH B IIYXJIATY «PO0O0YOro MiICIsl pallOMOHTAXK-
HuKa». [loBHICTIO poBiTpUTH KiMHATy.lloBIAOMHUTH KEpiBHUKA OpHUraay 4u KEpiBHULL-
TBO CITy>KOH MPO BC1 MOPYIICHHS i HEMOJAAKH, 110 OyJIU BUSBJICHI B MPOIIECi pOOOTH.
BumuTu pyku i 006J1M44st TEIIIO0 BOJOI0 3 MUJIOM.

[Ipu aBapiiiHi cuTyalli MOXYTh BUHUKATH y BUIAAKY BIIMOBU YCTaTKyBaHHS,
Opu HOro YHIKOJDKEHHSIX, HENpPaBUIbHUX MisIX MEpCOHaly, CTUXIMHMX SBUIIAX.
[Ipy BUHUKHEHHI aBapiiHOi cuUTyaIlli HEOOXITHO HETraHO TOBIJJOMUTH KEpiBHHMKA
po0iT, HAaYaJIbHWKA CIIYKOM YW HOro 3acCTyNMHHWKA 1 BXHUTH 3aXOJiB 10 JIKBiAarii
aBapiitHoi cutyarii Ta aistu 3rigHo [Ipaswun II1b 1 OII.

[IpaniBHMKM, $IKI BUKOHYIOTh NasibHI POOOTH, MOBHHHI OyTH 3a0e3neyeHi
3aco00aMM 1HIUBIAYaJbHOTO 3aXUCTY, MPOQIIAKTUYHUMU MacTaMu abo Ma3siMH, JIKY-
BaJIBHO-TIPOQITAKTUIHUM XapUyBaHHSIM.

4. IToxke:xkHa Oe3nexa

B OyaiBisix moxeXHI KpaHW BCTAHOBJIIOIOTh B KOPHAOpax, Ha MaiJlaHYMKax
CX0J0BUX KMTOK. KOXKHUN MOXKEKHUN KpaH YKOMIUIEKTOBAHUH MOXKEKHUM PYKABOM 1
PO3MIIIIEHUH y BIATIOBITHHX SIITUKAX, SIKI 3HAXOATHCSA HA BUCOTI 1,35 M Bijg momy.

JUJis raciHHS MOKEX Ha MOYATKOBUX CTAlIAX HIMPOKO 3aCTOCOBYIOTHCS BOIHETac-
HUKU. Y BUPOOHUYMX MPUMIIIEHHSIX 11€ TOJOBHUM YWHOM BYTJIEKMCIIOTHI BOTHErac-
HUKH, JOCTOTHCTBOM SIKUX € BUCOKA €(PEKTHUBHICTH TaCiHHS TOXKEXK1, 30€PSIKCHHS EIICK-
TPUYHOTO YCTaTKyBaHHs. PO3TaloBylOTh BOTHETACHUKU HAa BHIIHUX MICIISX, HA BUCOTI
He Ourbiie sk 1,5 M Big mosty. BupoOHHY1 MpUMIILIEHHST MatOTh 3anacHi BUXoau. JBepi
MMOBUHHI MaTH OCBITJICHUH Haauc «3anacHuil Buxia». [1nanH eBakyaiiii BUBIIITYEThCS Ha

BUJIHOMY MICI[i Y OCHOBHOT'O BUXO/Y 13 IPUMIIIIEHHS.
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Me0Gai Ta ycTaTKyBaHHS MarOTh PO3MIIIATUCA Tak, 00 3a0e3MeYuTH BiIbHUN
eBaKyalliHU TpoxiJ A0 BUXOAY 3 NpHUMIlIEHHS (3aBIMpIIKA He MeHme 1,0 m).
EBakyariifHi NUISIXYM Ta BUXOJM CJIIJI 3aBKJM YTPUMYBATH BUIBHHUMH, HIYUM HE 3axapa-
IEHUMH. B Mipy HaKONMWYEHHS TOPIOYMX BIJIXOAIB (BUKOPHUCTAHOIO TArepy TOIIO), a
TAKOX TICJI 3aKIHYCHHS pOOOTH iX CIIiJT MPUOUPATH y CIICIIaIbHO

[nsxu eBakyarlii, 10 HE MAaOTh MPUPOIHOTO OCBITICHHS, Y pa3i HAsIBHOCTI JItO-

Jiel IOBUHH1 TTOCTIHHO OCBITIIOBATUCH €JIEKTPUYHUM CBITIIOM.
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JIMIIJIOMHUH IPOEKT

Crynenra aeHHoro Biggiienns 4KC-56

TkaueHko C.HO.

YA OCKOHA/IeHHA BY3/1a
NiaCBIYMYBAaHHA CYy4aCHUX MOHITOPIB Ha
MiIKPOKOHTpPONIEPHIN cuctemi
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YnpaBniHHA OCBITIEHHAM NO UMPPOBIN CXEMI
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BCIT «OJECBKUI TEXHIYHUI ®AXOBUI KOJIE/DK OHTV »

BIAI'YK
KepiBHHMKA Ha JUILUIOMHUH PoeKT 3100yBayva (3100yBauKH) OCBITH

BIJIIIIEHHS] KOMIT' FOTEPHUX CUCTEM

Trkagenko Cepriii ¥OpilioBuy

(npi3BHINE, iM' 5 Ta 10 6aTHKOBI)

CreiaibHICTh: 123 «Komm’roTepHa iH:xxkeHepis»

OcCBiTHS Iporpama: «006cayroByBaHHS KOMII'IOTEPHHX CHCTEM i Mepex»

Tema IUIIIIOMHOTO NPOEKTY: _YA0CKOHAJEHHS BY3J1a MiICBiYYBaHHA CYYaCHHX MOHITOpIB

Ha MIKPOKOHTPOJIEPHINA cHCTEMI

XAPAKTEPUCTHUKA JUIIJIOMHOI'O ITPOEKTY
a) o0csr 1 SKICTh BUKOHAHHS MPOEKTY (rpadidHOro Marepialy i po3paxyHKOBO-IIOSCHIOBAILHOL

3aIIHMCKH)

PoboTa BHKOHAHAa aKypaTHO 1 BHKOHAHHSM BCiX HODM 1 CTaHIAPTIB.

[TosicHIOBaJIbHA 3alMCKa MpeJicTaBlIeHa Ha 56 CcTp. IPYKOBAHOIO TEKCTY, rpadigHa

yactuHa Ha 20 ciaipax. Y gogaTkax HAaBOJMTHCS KOXI BI/IKODiCTaHOl" OB pa60Te

IIporpaMHoro 3aoesneueHds. CIIMCOK JITEpATYPH CKIAAEHO B JOCTATHROMY 00CS3i

1 BIADOBIAA€E TEMI TUILJIOMHOTO IIPOEKTY

6) caMoCTiiHICTh POOOTH HaJI IPOEKTOM:

B npomneci IIPOCKTYBAHHA AWIINIOMHHMK IIPOSBUB I_IiJ'IeCHDSIMOBaHiCTB, XOopo1ry

MIPaKTUYHY IIIATOTOBIEHICTh, BMIHHS 1 3HAHHS BUKOHAHHS ITPOSKTHUX JOKYMEHTIB.

OCHOBHI _aHAJTITWYHI Ta IPaKTH4YHI DPE3YIbTATH OUIUIOMHHUKOM OTPHMAaHI

CaMOCTIMHO 1 ITiJI KEPIBHUIITBOM JIMIUIOMHOI'O KEPiBHHKA.

B) TEOPETUYHA MiArOTOBKA BHITYCKHHMKA (BUITYCKHHIII):

PiBeHp IIATOTOBJIEHOCTI AWIUIOMHMKA BIAIIOBia€ DPIBHIO CIeIlalgicTa i B

o0nacTi cyyacHMX KOMIT'IOTEPHUX TEXHOJIOTiH TOCHTh BHMCOKa. Opi€HTYEThCS B

INUTAaHHAX IIpOorpaMyBaHHA Ta CTAHAAPTHHUX IMPOTPAMHUX IIPOAYKTax.




I') BMiHHS pO3B’s3yBaTH BUPOOHHYI Ta KOHCTPYKTOPCHKI MHTaHHS

Hi,[[ qac DO6OTPI Hald JUIINIOMHHUM IIPOCKTOM CTYIACHT BUSIBHUB XODOHIi

HAaBHWYKM, BMIHHS 1 3HAaHHS IIpA BUPIIIEHH] peaJbHUX CUTYAUIMHUX BUPOOHUYMX

3aBJaHb, a TakoX Xopomn 3mMi0HOCTI INpHM IIOCTAHOBII 1 BHUPIIIIEHHI

KOHCTPYKTOPCHKHMX IHUTaHb. IIpy IIbOMY CYASYH 3 OTPHMaHHUMH pe3yJIbTaTaMH B

po0OTI, OUIUIOMHHK DO30OUPAETHECS B MOUTAHHAX TEOPETHYHOrO aHaji3y 1

TOCIIIKEHb, IMTOPIBHAHO 3 OLIHKOK OTPUMAHUX DE3YJbTATIB, 4 TAKOXK B MATAHHSIX

MEPEXKEBUX TEXHOJIOTIH 1 MPOrpaMHUX 3a0e3MeYEHb.

O1iHKa po3paxyHKOBOI YaCTUHH 4 (106pe)
Ouinka rpadivnoi yacTHHH 4 (n106pe))
3arajpHa OIIHKa 4 (106pe)

[Ipi3Buime, iM’s1, 10 6aTHKOBI KEPiBHUKA TATUIOMHOTO IIPOEKTY

I.T.H., nipod. 'ax:xxues M.M.

Micue po6oTH i mocana KepiBHAKA AIUIOMHOTO MPOEKTY

npod. kadp. 1113 AVIT3

A
[Tigmuc S oA
el y &= / 2023 p.




BCIT «OJIECBKUM TEXHIYHUN ®AXOBUI KOJIEJDK OHTY »

PEHEH3IS

Ha JTUIUTOMHUH poekT (poboTy) 3n00yBaya (3100yBadku) OCBITH

BIJIUICHHS] KOMIT FOTEPHUX CHCTEM

Txauenko Cepriii FOpiiioBna

(upi3pHIIE, IM '8 Ta 110 GaTHKOBI)

9 3 .
CrewjaisHicTs 123 Komn’oTepHa iH:KeHepisn

OcgiTHs nporpama «00¢IyroByBaHHA KOMII'IOTEPHHX CHCTEM i MEpEx»

KepiBHUK JHUIIOMHOrO NpoeKTy (po6oTH) A.T.H..1ipod. I"amxkues M.M.

(Tpi3BHINE, IM' 5 Ta 10 GATHKOBI)

Tema IUILUTOMHOrO MpoekTy (po6oTH) Y10CKOHAJICHHS BY3J/Ia NMiICBiYYBAHHA

CYYACHHX MOHITOPIB HA MIKPOKOHTPOJIEPHii cHcTeMi

O6c¢sr po3paxyHKOBO-TTOSCHIOBAILHOI 3AIMCKH H CTOPIHOK

O06csr rpadiuHoi (nMpe3eHTaIiifHO1) YaCTHHH 20 apkyiB (ciaimis)

XAPAKTEPUCTHUKA JJUTIJIOMHOI'O ITPOEKTY (POBOTH)

@) 3aKJIFOYEHHS PO CTYIIHb BiMOBITHOCTI BHKOHAHOTO TUILUIOMHOTO MPOEKTY (POOOTH) 3aBIaHHIO

[IpeacraBiaeHuii Ha pelieH3il0 podOTa BIAMOBIAAE 3aTBEPHKCHUM TeMi Ta BUKOHAHMI

BiI[IIOBilIHO TCXHquOMV 3aBAaHHIO. JIMIUIOMHUI TNIPOEKT € AKTYAJIBHUM 3 TMOIJIsiay

OCTaHHIX PEKOMEHAAIIN 10 YJIOCKOHAJICHHS TEXHIYHMX XAPaKTCPUCTHK CYYACHUX

MOHITODIB Ta JUCIUICIB

6) XapaKTepUCTHKA BUKOHAHHS KOKHOTO PO3IiTY JMIUTOMHOTO MPOEKTY (po6oTH)

[TosicHIOBaJIbHA 3aMKCKA CKJIQJIAETHCS 3 TEXHOJIOTTYHOI YaCTHHHU, PO3POOKH

CTPYKTYPHU CUCTEMHU, OIHCY 1 CKCILTY aTaHﬁ CydaCHHUX MOHiTODiB., €KOHOMIYHOI YaCTHUHH,

pPO3JUIY OXOpOHM mpaili Ta aoaarky. llepemideHi poO3Mid MOETAIMHO OXOILTIOKOTH

po3po0Ky, BHKOHAHI JIOKJIQJHO Ta OOrpyHroBano. Po3/iJi OXOpOHM mpaili MiCTHUTh

3arajgpbHy 1H(OpMAaIliI0 Ta BUMOTY A0 TexHiku Oe3nexku oneparopa EOQT. Exonomiuna

YacTHHA MPOEKTY MICTUTh PO3pPaxYHOK 3arpaT Ha BHKOHAHHS Ta peaizaii

IIPOEKTY




B) OLIIHKA SIKOCTI BUKOHAHHSI [OSICHIOBAJILHOI 3aMHCKH Ta rpadidHOI YACTUHHM IMUILIOMHOTO IPOEKTY

(pobotn)

I'pacdiuna uwactura cxinajaerses 3 20 cnaiiliB. MyILTHUMETIAHOT TIDE3EHTAIT,

BHKOHAHOI y TniporpamMHOMy npoaykti MS PowerPoint, siki MICTATH KpECJIEHHS Ta

UIIOCTPATUBHI _CXEMH, OJIOK-CXEMH AJITOPHUTMIB, CKDIHIIOTA POOOTH MNPOrpaMHUX

3aCTOCYHKIB, nepen0aveHi TEXHIYHUM 3aBHAaHHIM. [losScHIOBATEHA 3aIIMCKa BUKOHAHA

aKypaTHO Ta Y BINOBIAHOCTI A0 HOPM. JKICTh BUKOHAHHS rpadidyHOi YaCTUHU MPOEKTY

Ta NOACHIOBAIbHOI 3aIIMCKU BUCOKA, PO3pOOKY BUKOHAHO YV IIOBHOMY 00CH31

T) MepeniK MO3UTHRHUX AKOCTEH JTUTITIOMHOTO TTPOEKTY (poboTi)

Y po00TI JOCHTH OOIPYHTOBAHO AOCILDKEHO OCHOBHI XapaKTEPUCTUKH NPUHIIUAIIB

poOIT CY4acCHMX CHUCTEM IIiICBIYYBAHHS JUCIUIEIB T4 MOHITOPIB, 110 BUKOPUCTOBYIOTHCS

MOBCKJIHO. 3aMPONOHOBAHO HOBI HaledEKTUBHII BapiaHTH MOOVIOBU 1IMX BY3JTIB

1) OCHOBHI HEJIOMIKH JTUTJIOMHOTO MPOEKTY (poOoTH)

1. 3aHaaTo Bemkuii 00CAT aHAJITHYIHOIO Marepiaay

2. Hemae nocwuiaHHg Ha BUKOPUCTAHY JITEpaTypy

Ouinka po3paxyHKOBOi YaCTHHH qo <//”(
J
Ouinka rpadi4Hoi 4acTHHH Gore A
iy
3arasbHa OLiHKa FE L
g T
Ipi3Buie, iM’s1, o 6aTPKOBI PELIEH3EHTa Cizens Cepriii Bitaniiiosu4
Micue poboTH i mocaja pereHsenTa JlepkaBHMIA YHIBEPCUTET 1HTEJIEKTYATbHUX

TEXHOJIOTIH 1 3B’S13Ky, K.T.H., B.0. 3aB. Ka(). palioeJIEKTPOHHUX CHCTEM i TEXHOJIOTIi
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JTO3BLI
HA PO3MIIIIEHHS
BUITYCKHOI KBAJII®IKAIIIMHOI POBOTH
B EJIEKTPOHHOMY PEIIO3UTAPII BCIT «OT®K OHTY»

Mu, 1110 HIDKY€ IMAHCAIACS,

Tkauenko C.1O.,
3100yBa4 ocsitu rp. 4KC-56, Ta

T'aoocuece M.M.,
KEPIBHUK JUILUIOMHOTO MIPOEKTY,

HE 3alepeuyyeMo HIOAO0 PO3MIIIEHHS €JIEKTPOHHOTO BapiaHTy MOSCHIOBAJILHOI
3aIKCKHA 0 BUITYCKHOI KBal(piKaiiHoi poOOTH MOJIOJIIOr0 CHeiagicTa Ha TEMY:

«Yoockonanennn  eysna  nioceéiyyeanna - Cy4yacHux - MoOHImopie  Ha
Mikpokonumponepuii cucmemi» (Tkauenko C.IQO., kepienuxk pooomu — I'adxcues
M.M.) '

BukoHaHoro y BCII «Opecpkmii TexHiynuit (axoBmii konemk OmecbKoro
HALIOHAJIILHOTO TE€XHOJIOTTYHOTO yHiBepcuTeTy» B 2023 pori, y moBHOMY 00cs3i B
enexkTpoHHomy penosurapii BCIT «OT®K OHTY» ans BUIbHOr0O AOCTYMy 4epes
Mepexy [HrepHer.

Hecemo BiANOBIJAIBHICT 32 1ACHTUYHICTh €JIEKTPOHHOTO Ta JPYKOBAHOTO
BaplaHTIB BUITYCKHOI KBawiQikailifHoi po0GoTH, i JaemMo 3roay Ha O0OpoOKy
MEPCOHATBHUX JTAHMX.

Bukonasenp (/7 / Tkauenko C.IO./

(

KepiBHuk L7 ///%/ / I'aoacuee M.M./

«12» yepBusa 2023 p.



	Дипломний проект
	ВСТУП
	Код програми для плати Arduino розумного підсвічування монітора
	//----------------------Налаштуваня-----------------------
	#define NUM_LEDS 42 // Число світлодіодів в стрічці.
	#define DI_PIN 13 // Пін, до якого підключена стрічка
	#define OFF_TIME 10 // Час, після якого стрічка виключатиметься при пропадані сигналу
	#define START_FLASHES 0 //перевірка кольорів при запуску (1 - включити, 0 - виключити)
	#define AUTO_BRIGHT 1 // Автоматична підстройка яркості від рівня зовнішнього освітлення (1 - включити, 0 - виключити)
	#define MAX_BRIGHT 255 // Максимальна яркість (0 - 255)
	#define MIN_BRIGHT 50 // Мінімальна яркість (0 - 255)
	#define BRIGHT_CONSTANT 500 // Константа усилення від зовнішнього освітлення (0 - 1023)
	#define COEF 0.9 // Коефіцієнт фільтра (0.0 - 1.0), чим більший - тип повільніше змінюється яркість
	//----------------------Налаштуваня-----------------------
	int new_bright, new_bright_f;
	unsigned long bright_timer, off_timer;
	#define serialRate 115200 // скорость связи с ПК
	uint8_t prefix[] = {'A', 'd', 'a'}, hi, lo, chk, i; // Кодове слово Ada для зв'язку
	#include <FastLED.h>
	CRGB leds[NUM_LEDS]; // створення стрічки
	boolean led_state = true; // Створення флагу стану стрічки
	void setup()
	{
	FastLED.addLeds<WS2812, DI_PIN, GRB>(leds, NUM_LEDS); // ініціалізація світлодіодів
	Serial.begin(serialRate);
	Serial.print("Adan"); // Связаться с компом
	}
	void check_connection() {
	if (led_state) {
	if (millis() - off_timer > (OFF_TIME * 1000)) {
	led_state = false;
	FastLED.clear();
	FastLED.show();
	}
	}
	}
	void loop() {
	if (AUTO_BRIGHT) { // Адаптивна яркість
	if (millis() - bright_timer > 100) { // кожні 100 мс
	bright_timer = millis(); // Скинути таймер
	new_bright = map(analogRead(6), 0, BRIGHT_CONSTANT, MIN_BRIGHT, MAX_BRIGHT); // Считати данні з фоторезистора, перевести діапозон
	new_bright = constrain(new_bright, MIN_BRIGHT, MAX_BRIGHT);
	new_bright_f = new_bright_f * COEF + new_bright * (1 - COEF);
	LEDS.setBrightness(new_bright_f); // Встановити нову яркість
	}
	}
	if (!led_state) led_state = true;
	off_timer = millis();
	for (i = 0; i < sizeof prefix; ++i) {
	waitLoop: while (!Serial.available()) check_connection();;
	if (prefix[i] == Serial.read()) continue;
	i = 0;
	goto waitLoop;
	}
	while (!Serial.available()) check_connection();;
	hi = Serial.read();
	while (!Serial.available()) check_connection();;
	lo = Serial.read();
	while (!Serial.available()) check_connection();;
	chk = Serial.read();
	if (chk != (hi ^ lo ^ 0x55))
	{
	i = 0;
	goto waitLoop;
	}
	memset(leds, 0, NUM_LEDS * sizeof(struct CRGB));
	for (uint8_t i = 0; i < NUM_LEDS; i++) {
	byte r, g, b;
	// читаем данные для каждого цвета
	while (!Serial.available()) check_connection();
	r = Serial.read();
	while (!Serial.available()) check_connection();
	g = Serial.read();
	while (!Serial.available()) check_connection();
	b = Serial.read();
	leds[i].r = r;
	leds[i].g = g;
	leds[i].b = b;
	}
	FastLED.show(); // Записуємо кольору в стрічку
	}
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