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Kuiscorutl nayionanbHutl yHigepcumem mexHoi02itl ma ousauny, Yxpaina

PO3POBKA ABTOHOMHOT'O EHEPTOE®EKTUBHOI'O
KOMILJIEKCY OCBITJIEHHSA IHIIIOXIZAHOI'O IIEPEXOAY

Mema. Obrpynmysanus ma npoEKmMy8aHHs AGMOHOMHO20 KOMNLEKCY OCEIMAeHHs OJis NIULOXIOHO20
nepexooy 3 niOBUWEHOI0 eHepeoedexmuenicmio. Bnposadoicenns anvmeprhamusHux Odicepen enepeii 3
PO3pOOKOIO BIONOBIOHO20 OU3AlHY. 3ACMOCYSAHHS (IYOpeCcUeHMHUX MA IOMIHODOPHUX NOKPUMMIE OJis
CMBOPEHHS EOUHOT A8MOHOMHOI ma be3neynoi cucmemu. Buxopucmanns 0dicepen ceimaa cneyianizosanozo
CReKmpy, sIK Memoo Nio8UWeH s PYHKYIOHANbHOCTI CINBOPIOBAHO20 KOMNAEKCY.

Memoouxa. Komniexchuil nioxio, sxuil noeowye cneyuiuni Odicepena SUNPOMIHIOBAHHS 3
VHIKATbHUMU eleMEHMAMU QOPONCHLO20 NOKPUMML OJisk CMEOPeHHS Oe3neyHol niuioxionoi 3ouu. Innosayiiine
BNPOBAOINCEHHSL CYUACHUX ANbMEPHAMUE 0dicepell eHepeii 6 OLIAHKU 3 Ni0GUUIEHOK NOMPeOOol JHCUBTICHHS,
BHAYHO NIOBUWYIOUU CMYNiHb enepeoedekmugrocmi. CyuacHull iHCMpyMeHmapii KOMn 10mepHux npozpam i3
3J] moOentosanHs GiOKPUBAE HEOOMENCEHI MONCIUBOCI O/l CMBOPEHHs OU3AUHY MOOeli A8MOHOMHO20
Komnexcy ocgimuenns. Ilepwi 3a éce, iniyiamuea cnpamoana Ha CMeOpPeHHs 6e3NeyHUX YMO8 0 NiuloxXo0is,
sKI nepedysaroms y 30HI 8UCOKOI A8APIUHOCMI BHACTIOOK CYMMEBOL WKOOU eHepeemudHil IHppacmpykmypi
Kpaiuu.

Pesynomamu. Komnnexcna poboma Hao cucmemor 003604UNA 3HAYHO 3HUBUMU AGAPIUHICMb
Hebe3neyHux OiNAHOK YMBOPEHUX V pe3yibmami KPUMUYHOL cumyayii 3 MAaco8um eHepeonoCmAayaHHsM.
Ilpoexm He obmedcyeEmbCst quwe BUPIUEHHAM OYHKYIOHATbHUX 3a0ad, dne [ HPONOHYE YHIKATbHE
ouzatinepcoke piuieHHs. Jlanuti KOMNIAEKC 3HAYHO NEPesadcac iHuli HAsA8HI po3poOKuU, addxce 3abesnevye
ABMOHOMHE  3AMKHYMY  CAMOCMIUHY — CcuUcmemy, 6KIOYHO 3  eHepeodcusnenuam.  lloeonanns
VAbMPAhionemoso2o UNPOMIHIOBAHHS M THOMIHOGOPHO20 NOKPUMMSL € IHHOBAYTUHUM MEXHIYHUM DIUUEHHSM
ma ecmemuyHo-2apMOHIUHUM [3 NO2TSL0Y OU3AUHY.

Haykoea nosusna. lleii npockm inmezpye pso mexnono2il, AKi paniue 3acmoco8y8anucs, K OKpemi
piwenns. Ynepuie 6aeamo mexHidHux KOMNOHEHMIE 00 €OHAHI 0Nl OCBIMIEHHs NIUOXIOH020 nepexody 3d
00ONOMO2010 EOUHO20 63AEMONO08 A3aH020 Komnaexcy. llepesaca nonseac 6 momy, wo ys cucmema €
EHEP2OHEe3ANEIHCHOI, WO BKPALL BANCTIUBO 8 CYYACHOMY c8imi. XapaxmepHruil Ou3zaiiH, po3pooieHuii 6i0N08IiOHO
00 3ACMOCOBAHUX MEXHONO02IN, 80AN0 NOEOHYEMbCA 3 YCIMA KOMNOHEeHmMAamu Kommniekcy. Bcmanoenenns
CBIMN0GI0OUBAIOUUX  NOKPUMMIE CMBOPUMb  000AMKOSI  CEIMI08I AKYeHmu ma HnpueepHe yeazy
MPAHCROPMHUX 3Ac00i6 00 NIUOXIOH020 nepexody.

IIpakmuuna 3nauumicme. Yepes HeHnanedcHe OCBIMIEHHS, sIKe NO8 A3AHE 3 YACTNUMU BIOKIHOUEHHAMU
eleKmpoenepeii, HUHI Ha dopoeax Mmpaniscmvcsa bazamo asapii. 3a80sKu cunmesy 6a2amvox MexHoI02iu i
PO3BUMKY CAMOOONOBHIOIOUOI CUCMEMU KOMHUIEKC 3MOJCe CHPUSIMU YACHMKOBOMY SUPIUEHHIO NOMOYHOL
npobnemu. Macose 6cmanosieHHs 0AHO20 CEIMIOMEXHIUHO20 KOMNJEKCY HA 8YAUYi Micm 0acmb 3MO2y
docaemu nompibHOi oceimaeHocmi ma cmeopumu OesneuHull npocmip 01 niwoxodis. Illepesacamu
CIPOEKMOBAHO20 OU3AUHY CUCMEMU OCGIMJICHHS € CMIUKICIb Md epeOHOMIYHICMb CamMoi KOHCMpPYKYil.
Yavmpagpionemosi Oowcepena eunpominiwoganua 0yOyms CmMeopreamu He aulle came OCBIMIeHH:, d i
CY2y8amumyms, K NIOXCUBTIEHHS COHAYHUX naHenel. E¢hexmuene KOHCMPYKMOPCbKe PileHHs pOo3MIleHHs
CAMUX COHAYHUX NaHenell 3a0e3neyyioms NOCMIUHULL YCeCmMOPOHHItl OOCMYN NPUPOOHLO20 CIMAA 00 HUX.
3anpononosani 6 pobomi GUKOPUCMAHHS eleMEHMIB, WO CAMOCMIUNO C8IMAMbCs, a came Qryopecyenmuoi
ma aiominogoprnoi gapb, cmeopums O0odamkose c8imioGe pilleHHs, sAKe NOKPawums SUOUMICMb 0
niwoxo0a ma 800is, a MAKOIC CMAHe Gi3YaATbHO NPUBADIUBUM OONOBHEHHIM CAMO20 KOMNJIEKC).

Knrouoei cnosa: asmonomHuil ceIimIOmMexHiuHUll KoMnjexc; odcepeno YD-eunpominto8anHs,
¢yopecyenmue ma 1oMiHoGopHe NOKPUMMSL; COHAUHI NaHenl; CEIMI00U3ALH.

Beryn. Ha croromgni yepe3 4acTi BiIKIIIOUEHHS €JIEKTpOeHeprii B YKpaiHi TparuisioThCs
BUMKHEHHSI CBITJIO()OPIB Ta BYJUYHOTO OCBITJICHHSI, SIK HACJI1IOK BUHUKHEHHs MacmiTabHux JTII. ¥V
3B 513Ky 3 nuuM cratuctuka JTII pizko 3pocna, tak aume 7 naucronaga 2022 poky cranocs moHas
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600 1opOKHBO-TPAHCTIOPTHUX IMPUTOJI, BHACIIIIOK YO0 3aTMHYIIU ceMepo JitojieH, a 71 ocoba maictana
tpaBmu [1]. TIpo€exTyBaHHS MPaBUILHOTO OCBITJCHHS IIIIOXiTHHX IEPEXOJIB € aKTyaJbHHM B
YMOBaX PEKOHCTPYKIIiT aBTOMOOUIBHUX JIOPIr 1O BCiil KpaiHi.

[Tpu HecTabipHINA pOOOTI KEPEIT OCBITICHHS TOBOAUTHLCS 3HAXOIUTH HOBI CyJacH1 PillICHHSI.
VY HamomMy NnpoeKTi MU IPOMOHYEMO COHAYHI OaTapei, Ik aBTOHOMHI JKepesia )KUBJICHHS. 3 1HIIIOro
00Ky, O6arapei He 3MOXKYTh KUBUTH MOTYKHUU TIPOKEKTOP, KU OCBITIIOBATHUME BYJIHIll, TOMY MU
BUKOPUCTOBYEMO YIbTpa(ioNeT, SKUil aKTUBYEThCS Yepe3 3BUYAHUN TaTYUK PYXY, KOJIH XTOCH JI0
HBOTO HAOJIMKAETHCS.

Y TpOEKTI CTBOPIOETHCS TOBHHI KOMIUIEKC, IO BKJIIOYAE JHKEPENo YIbTPadioseToBOro
CBITJIa, COHSYHY OaTapero Ta JIXTap 13 mAcBidyBaHHAM. Take JKepesio BUIIPOMIHIOBAHHS TTOTPIOHO
JUIE CTBOPEHHS CBITIHHS JIOMIHO(OPHOTO TMOKPUTTS MIMIOXIAHOTO TEpexony Ta sl poOoTH
aKyMYJISITOPA, SIKMH 3apsKa€ThCsl PU OCBITICHH] yIbTpadioaeToM.

[IpoexT Mae 3akpuTy eHeproeeKTUBHY CUCTEMY, OCKIIBKH BOHA HE MOTPeOYe 30BHIIIHBOTO
CIIO’KMBAHHS EJICKTPOCHEPTIi, JUINE COHSYHE CBITJIO. YBIMKHEHHS JDKEpesa yiabTpadioiaeTOBOTO
CBiTJIa BUpilIye OaraToyHKI[IOHANbHY 33a1a4y.

Y pobGori Oyno BpaxoBaHO psx (akTopiB, SAKI BIUIMBAIOTh HA SKICTh CBITIHHA
JIOMIHECLIEHTHOTO MIOKPHUTTS [2] Ta BU3HAUECHO HAHONTUMAJIBHIIINKN BapiaHT y AaHil CUCTEMI.

BukoprcTaHHs aBTOHOMHUX JKEPEN KHUBICHHS JJIs1 OCBITIICHHS B TOMY YHCII 1 BYJIMYHOTO
BXKE JIOCHIDKyBasiocs psaoM BueHux [3]. Bymo mocmimkeHo eeKTHBHICTh COHSYHHMX MaHeNIel Ta
po3po0JIeHO BYJIWYHI CBITHJIBHUKH 3 X BUKOPHUCTAHHSAM. | X0u maHi MOCHIJDKEHHS OYJIM JTOCUTH
e(peKTUBHUMH 3 TEXHIYHOTO OOKY, ajie BOHU MalOTh IIUPOKE TOJIe IS pO3BUTKY, @ CaMe CTBOPEHHS
Cy4acHOTO JW3aliHy Ta 30UIBIICHHS MIIIHOCTI W €proHOMIYHOCTI KOHCTPYKINi. BukopucraHHs
yIbTpadioieTOBOTO BHUIPOMIHIOBAHHS B OCBITJICHHI JOCTIDKYBaJOCS TaKUMH BYCHUMHU:
A.O. Cemenos, O.M. [lyran, .M. Koxymiko, C.I'. Kucnuis ta iHmi.

IlocTranoBka 3aBaanHs. Po3poOutn CBITIOBY CHCTEMY, sSIKa CTBOPUTH Bi3yaldbHUN e(PEKT Ha
J0pO3i Ta CIyryBaTWMe, SIK aKIEHTHE Ta JEKOPAaTUBHE OCBITJICHHs. 3a0e3MeYUTH aBTOHOMHICTH
YKMBIICHHS] CHCTEMH IUITXOM BUKOPUCTAHHS aJIbTCPHATHBHUX HEBUYCPITHUX CHEPTETHYHUX JKEPEI.
CtBopuTH Cy4yacHMH eprOHOMIYHMH JM3aifH, sKuUil OyJge JaKkOHIYHO TIO€IHYBAaTUCST 3
TEXHOJIOTTYHICTIO TTPOEKTY.

Leit MPOEKT € KPUTUUHO BAXKIIMBUM, OCKUIBKH 3apa3 MICTO BTpavyae €IEKTPOCHEPTil0, TOMY
HaJ3BUYAIHO BKJIUBO ITIBUIIUTH O€3MEKY, HACKUIBKH I1€ MOYKJIMBO, BAKOPUCTOBYIOUN METOJIH, SK1
HE CIIO’KMBAIOTh 0arato eHeprii.

Pe3yabTaT gocaimxkenns. Po6ora mo po3poOiii aBTOHOMHOI €HEproepeKTUBHOI CUCTEMHU
OCBITJICHHS MIIIOXIHOTO MEPEX0.ly MPOBOIUIACS IO TPHOM OCHOBHHM HAPSMKaX:

1. TloennaHHs pi3HUX BHUAIB BUIIPOMIHIOBAHHS JJII CTBOPSHHS CUCTEMHU OCBITJIICHHS 30HHU
MIIIOXiTHOTO nepexoy. s 11boro BUKOPUCTOBYBAINCS HPKEPEIIO 3arajIbHOTO CIIEKTPY, IO CIYTye
OCHOBHUM BYJWYHUM OCBITJICHHSIM; €JIEMEHT 3 YIbTpadioNeTOBUM BHUIPOMIHIOBAHHIM Ta
JIOMiHECLIEHTHE MOKPUTTSL, SIK KOMIIOHEHT JJOPOKHBOT PO3MITKH.

2. 3a0e3neyeHHs] aBTOHOMHOCTI )KHBJICHHS CUCTEMH.

3. CTBOpEHHS BiJIOBITHOTO €prOHOMIYHOIO M3aifHy BUKOPUCTOBYIOUM aKTyallbHI HOBITHI
TEHJICHIIIi ByJJMYHOTO CBITJIOIU3ANHY.

KoHcTpykiiist po3po0iaeHoi cUCTeMH CKJIaJaeThCsl 3: OCHOBHOTO JDKEpelia CBiTIa, OMOpPH,
enmeMeHTa 3 Y®-BUNPOMIHIOBAaHHSM, COHSYHUX MaHENEH 3 aKyMYJSITOpHUMH OaTapesiMu Ta
JTIOMiHECLIEHTHOTO MOKpHUTTA. CucTeMa BUpIlIye MPoOIeMy HECTaOIbHOCTI €HEPronocTayaHHs, sKa
ICHye ChOTOJHI B HamIii KpaiHi. Takoxk, CTBOPEHUH MPOEKT MA€ HA METI IMIJBUIIUTH Bi3yaJbHUM
CBITJIOBHI KOHTPACT y HEOE3MEUHNX 30HAX.

Ha puc. 1 300paxena 3JI-Mo/1e;1b aBTOHOMHOI CUCTEMHU OCBITJICHHS MIIOX1THUX MEPEXO/IiB
13 MO3HAYEHHM YCIX KOHCTPYKTHBHHX €JIEMEHTIB Ta iXHiX Ha3B. J{JIs1 MPOEKTYBaHHS AaHOT pO3POOKHU
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BUKOPHCTOBYBAJIacsi KOMII'l0TepHa nporpama Blender, ockinbky BoHa Ma€ MUPOKUHN (HyHKITIOHAI
JUIsL CTBOPEHHS TPUBUMIPHUX OO’ €KTIB 1 MPOCTOPIB, IO JO3BOJISIE Bi3yali3yBaTH KpeaTHUBHI
IU3aiiHepChKi 17ei.

Byl nixrap

LErIeMenT 3
VO-maepes

Puc. 1. CkaanoBi aBTOHOMHOI CMCTEeMHU OCBITJIEHHSI MIIIOXITHOTO Mepexoay

3riiHO 3 MpaBWJIaMH JOPOKHBOTO PYXy KOXKEH aBTOMOOLIb MOBHHEH NMPHUTATBMYBATH IPH
HAOMIMKEHHI 10 MIIIOXIJHOTO IEpexony, OAHAK L€ pOOUTHCS HE 3aBXKIM W 1€ TOB’S3aHO 3
HEJIOCTaTHBOIO  OCBITJICHICTIO Tmepexony. JltomiHOpoOpHa dYacTHHA JIOPOKHBOTO Mapkepa
MIPOJIOBKYBATUME CBITUTHUCS, HABITh SKIO MOOIM3y HIKOTO HEMae, 110 iHhOopMyBaTHUME BOJIIB PO
MmoxXiHui nepexia. [ ycBioMaeHHsS HEOOXITHOCTI MOBHOI 3YMUHKH BOIiNH Mae 3adikCyBaTH
MOSIBY JIIOJMHM B JIaHii 30HI, B YoMy HOMY JOMOMOXE YJIbTpadiojeToBe BUIIPOMIHIOBAHHS, SIKE
OCBITJIIO€ TIIIIOXO/a B 30H1 OUIKyBaHHSI.

Ockinbky yepe3 (i3udHi BIACTUBOCTI YNbTpadioneT € HeBUIAUMHUM JJIs JIIOJUHH, JDKepena
CBITIIa 3 y(h-TIPOMEHSMHU CTBOPIOIOTH 13 BUKOPUCTAHHSIM KPaWHBOTO BHIUMOTO CIEKTPY. 3aBISKU
IIbOMY CTBOPIOETHCS BI3yaJIbHUH CBITJIOBHH €(eKT, II0 CIAyryBaTUME HE JIUINE ITiIBUIICHHIO
(YHKIIIOHAJILHOCTI, a 1 3MiHI 30BHIIIHBOTO BUTJISAY TOTOBUX MPHUCTPOiB. BUKOpHCTaHHS TakKoro
CTELiaTi30BaHOTO BHUIIPOMIHIOBAHHS CTBOPUTH IIMPOKE IIOJIE JJSI CTBOPEHHS KPEaTUBHOTO
Cy4acHOTO JU3aiHy.

Ha cporogni B)Ke moyayd CTBOPIOBATH Pi3HI BHUIM JIaMII, IO MICTATH yJibTpadiojeToBe
BHUIIPOMIHIOBAaHHS, SIKI y CBOEMY (DYHKIIIOHAJI BUKOPUCTOBYIOTh HOTO 0cO0JMBOCTI. CBITHIIBHUKY 3
BUKOPUCTaHHAM YJIbTpadioieTy Bipi3HIETHCS BiJl 3BUYAHOTO TEpI 33 BCE 30BHIIIHIM BUIJISIOM
Ta 0e3MmocepeIHHO CIIEKTPOM BHIIPOMIHIOBaHHS. Y TaKHX JaMIlaX CIIEKTP BUITPOMIHIOBAHHS MiCTHUTh
1 TOBXUHM XBWIb ynbTpadionety (200-400 um) i kpaiini BuauMi 1yt moguau (400-500 M), y
pe3yiabTaTi 4oro, JIOIMHA MOXKE CTIOCTEPIraTH Bi3yalbHUN €(DEKT — KOJIbOPOBE CBITJIO.

VYnbrpadioneroBe BUIPOMiHIOBAHHS MOYKHA 3aCTOCOBYBATH B PI3HUX HAIMPSIMKaX OCBITIICHHS,
BKJTFOYAIOYH W 30BHIIIHE OCBITIACHHS. Y D-1aMIu MPOMOHYIOTh eHeproeeKTUBHE, ICKPaBE CBITIIO B
6araTboX rajy3sx MPOMHUCIOBOCTI TaKHX, K BUPOOHMULITBO, BUPOOHUIITBO YUCTHX MPUMIIIEHb 200
30H, TMEpeBipKa SAKOCTI Ta Oarato I1HIIMX 3acCTOCYBaHb, SIKi MOTPEOYIOTh J0OpPE OCBITICHOTO
cepeIoBHILA.

3a paxyHOK TOro, mo miJ yiabTpadioseroM pi3HI O10J0TiUHI €JIEMEHTH BHUIPOMIHIOIOTH
HeBeJMKe OiJie CBITIHHS, MOYKHA CTBOPHUTH TIEBHUI CBITIIOBHUI aKIIEHT Ta mpuBepHYTH yBary. Came
I BJIACTHBICTh JAHOTO BUIIPOMIHIOBAHHS CTajla OCHOBOIO JJIsi HOTO BHUKOPUCTAHHS Y SIKOCTI
J0JaTKOBOT'O OCBITJIEHHS B 30HI MIMIOXITHOTO mepexoay. Takok yinbTpadiosieT CympOBOKYETbCS
CUHBO-(10JIETOBUM CBITJIIOM, 1[0 € BIIMIHHUM TI0 KOJIbOPY BiJI 3arajlbHOTO BYJIMYHOT'O OCBITJICHHS.
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OCBIT/IEHHSI CTBOPIOETHCS HE JIUINE JDKEpeTaMH CBiTJIA, IO BUMAaraioTh EJIEeKTPUYHOTO
YKUBJICHHS, a 1 CBITJIOBUMH €JIEMEHTaMH TaKUMH, SK JIFOMIHECLIEHTHE TTOKPUTTSI.

3aJ1eKHO Bl TUIY BUKOPHCTOBYBAHOTO (DIIyOPECIIEHTHOTO MrMeHTy (papou, 1o CBITATHCA,
MOAULIIOTh Ha (DIIyOpPECIeHTHI, JIOMIHECIICHTHI abo cBiTIOBinOuBaro4i. JlrominecnentHi (apou
BUJUISAIOTH 310paHy CBITJIOBY €HEPrilo B TEMPsIBI; CBITJIOBII0MBa0Yi (papObu BUKOPUCTOBYIOThCS ISt
JOpPO’KHBOT PO3MITKM Ta JOPOXKHIX 3HaKiB; (ayopecreHTHi ¢(apOu CcAOTh JHme B
yneTpadioneroBomy cBitii. @ocdopecueHTHi papOu, Mo CBITATHCA B TEMPSBI MICTATH LIKIITUBUI
dbocdop; ogHak B octanHi poku pochop 3aminmm aroMiHopopom [4].

[Mopsim i3 sBHIEM TNPUPOAHOTO CBITIHHS Cy4YacHI JFOMIHECIIEHTHI TOKPHUTTS MAalOTh
MPAKTUYHO 1IeHTUYHUHN edekT. [HmmmMu cioBamMu, BIAMOBIIHO /10 iXHROTO OCHOBHOTO INPHUHIIUITY,
BOHHM TOTJIMHAIOTH €HEPrilo, a MOTIM ii BUIPOMIHIOIOTh. | ipu IleHHOMY CBITIi, 1 MiJx BITUBOM Y @-
BHUIPOMIHIOBAHHS 111 CBITJIOBI KOMIIOHEHTH CSIIOTh.

JIromiHO(Op — YHIKQJIBHUIM MIrMEHT, KU BUKOPUCTOBYETHCS B JIIOMIHECIICHTHUX (papOax.
Ileti mirMeHT (YHKIIIOHYE, SK aKyMYJSTOp, HAKOMWYYIOUM CBITJIO Ta BUIPOMIHIOIOYHM CBITJIO B
tempsi. @ap6i notpidHO aume Bix 15 mo 40 XBUIMH, MOOH «3apsIAUTUCS BiJl IPUPOAHOTO a0
MITYYHOTO CBITJIa Ta TIOYATH CSISATH 10 8 TOAWMH. HeBaKIMBO, CKUIBKH Yacy CBITUTHCS TTOBEPXHS 1]
JIEI0 CBITIIA, IBMOJWHY YU IUTHIA JIeHb. B 000X cHUTyallisix TpUBaIiCTh Iii Oyae oaHakoBoto [5].

®nyopecuenTHa ¢apba mig HazBow «CurHaimpHa duyopecteHTHa ¢apba it GeToHYy»
NpU3HAYCHA JJIi BUKOPHCTAHHS Ha MiHEpaJbHUX MOBEPXHSAX Ha BiKpuTOMYy MOBITpi. [Ipuknaan
BUKOPHUCTaHHS Takoi (apOu 300pakeHo Ha puc. 2. Ha OeronHiii moBepxHi 111 ¢apba BUCHXAE,
YTBOPIOIOYM MilHE 3axucHe MOoKputTs. Lleil map mae nyxke sckpaBuil komip. Koibopu curxainis
BUKOPHUCTOBYIOTBCSI JIJIi TTO3HAYEHHS MICIb 13 BUCOKMM pIBHEM aBapiii a0o Jisg rapaHTyBaHHS
Oe3reku mpoMHUCTOBUX cekTopiB. diyopectienTHa (papba ayis 6€TOHY CTikiKa O MOTOJHUX YMOB 1
MEXaHIYHUX HaBaHTaXeHb. BUIbIy yacTHHY cKiIany ¢papOu CTaHOBUTH IBOKOMIIOHEHTHA aKpHUJIOBa
OCHOBA 3 YHIKaJIbHUM JI0JIaBaHHAM (DITyOPECIIEHTHOTO MOPOIIKY [6].

3 “d ‘ fo
7 S} P IT
Puc. 2. llpuxknanm 3acrocyBanHsi guiyopecueHTHOI (papou

[Tepmmii y CBITI OCBITJICHHH TTepexif 3€0pH, 110 MPUBEPTAE yBAry Ta € €KOJOTIYHO BUT1THUM
pilIEHHSAM AJIs 3MEHIICHHS PU3UKIB JIOPOKHBOTO PyXy, CTBOPEHHH y rojutanacbkoMy MicTi EpoOexk.
Starpath — e moBepxHeBa 00poOKa TOPIKOK, sika 30Mpa€e COHSYHY CHEpril0 BICHB i BUBLIBHSE ii
BHOYI, 3aBJIIKM YOMY YaCTHHKH Ha PiBHI 3eMJIi BHOIUCKYIOTh. Lls1 dapba € ekonoriyHor 3aMiHOIO
BYJINYHOMY OCBITJICHHIO Ta 1/I€ajbHO MiAXOAUTH [JII BUKOPUCTAHHS Ha BEIIOCHIICTHUX JOPIKKaX
3aBJIIKM CBOIM BJIACTUBOCTSIM MPOTU KOB3aHHA [7].

Le#t mpoIyKT pearye Ha MPUPOTHE OCBITICHHS, & cCaMe, KOJIM HABKOJIUIITHIN IPOCTIp TEMHIIIIE,
TO CBITJIa CTa€ O1IbIIIE, a SIKIO CBITJIIIIE, TO HAaBMaKu. /laHa BIACTUBICTh MOYKE BUKOHYBATH () YHKIIIFO
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J0JaTKOBOTO JUKEpesia BUIPOMIHIOBAHHS 10 BXKE ICHYIOUMX CBITJITEXHIYHHX cucTeM. [Ipomykr
MIBUJIKO 1 JIETKO aJIalTYEThCS i YKe ICHYIOU1 JOPOKHI OKPHTTS [7].

Ha puc. 3 300pakeHO NpUKIa] BUKOPUCTAHHS JTIOMIHECIICHTHHX €JIEMEHTIB Yy BUTJISAL
MIIIOX1THOTO MEPEX Oy AJIst JOMTOBHEHHS IOPOKHBOTO POCTOpY. B pe3ynbrari 3acTOCYBaHHS TAKOTO
NOKpUTTS. Oyno 3adikcoBaHO 30UIBIICHHS YBaruM YYacHHUKIB JIOPOKHBOIO PYyXYy Ta BiJIOBITHO
MIJIBUINIEHO O€3MeKy JaHO01 AUISTHKHA MICBKOTO TIPOCTOPY.

Puc. 3. Tlpukiajn 3acTocyBaHHsI JIOMiHECHEHTHHUX eJIeMEHTIB /151 MIIIOXiIHOT0 Nepexoxy

Ha ecrakagax, TyHemnmsx, maxTax, HiA3eMHUX KOpHAOpax i MeTpo (iyopecueHTHi ¢apou
BUKOPHUCTOBYIOTHCSI JJIsi CTBOPEHHSI KOTHITHBHUX TIO3HAYOK, HAKJICWKH, IO CBITATHCS B TEMPSBI,
HAMpPaBIIAIOTH BiJBiAyBayiB MiJ 9ac JOCIiIHKEHHS reuep; Tomo [8]. BisbMeMo, HanpUKIIa, MepIImii
BenocuneaHui MapmpyT y [1ombIi, sKuit CBITUTH BHOY1 3aB/ISKH COHIYHOMY CBITITY, SIKE 30MPAETHCS
BIPOAOBXK JHA (puc.4). SIBuie TrOMiHECUEHII] MOB'I3aHE 3 OCOOJMBOCTSMHU PEUYOBUHH, SKa
BUKOPHUCTOBYEThCSL JUII CTBOPEHHS TpeKy. BiH mnepenbavae morIMHAHHS BUAWMOTO CBITiA,
ynbTpadioseToBOro Ta iH(PayepBOHOIO BHUIPOMIHIOBAHHS 3 MPOCTOpPY. TakoX IIsi 1HHOBALIS
miBHINYe O0e3neKy BoAiiB yHoui [8].

&

Puc. 4. Meton 3acTocyBanHs JroMiHOGopHOro eneMenTa B Ilob i

Takox JIFOMiIHECIIEHTHI TOKPUTTSI BUKOPHCTOBYIOTHCS, K JIOPOKHI MOKKYUKH, HATIPUKJIA,
B Hinepnanmax yke € Taki €JIEMEHTH, sIKi BHUKOPHUCTOBYIOTHCS, SK aJIbTEpHATHBA HIYHOMY
ocBiTieHHI0. Jlana (hapOa mpoiinia yucieHHi eTanu po3poOku, Oyia nepeBipeHa Ha JOBTOBIUHICTD 1
nmokazana, mo go0pe (QyHKIioHye B peanbHHX yMmoBax. KpiMm Ttoro, YkpaiHa 3actocyBaia
JroMiHeceHTHY (apOy, 30kpema, Ha Tpaci KuiB-Hom (puc. 5) [9].

VYV 2015 pomi Ha Bynunsx Jlennokca ta Jlioeprona, CIIA TecTyBaiau CBITIOBUIN MIMIOX1THHHA
nepexiz i3 MUPOKUMHU O1TUMH Ta (ITyOpECIEHTHUMH KOBTUMH JIHISIMH, SIKI MOKHA OyJo modayutu
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Ha BizacTaHi 92 M. Mera cMyru Ha TIIIOXITHOMY TEpPeXo/i — MOMEePEANTH BOJIIiB MPO Te, IO BiH
JTIHACHO €, a caMe TakKi CMYTH MiABUIIATh piBeHb obOepexHocTi. 11[00 3MIHUTH TOBEMIHKY BOIIB,
BaYKJIMBO ITiIBUIUTH BUTUMICTh Ta YCBIAOMJICHHS HASBHOCTI MIIIOX1THUX MepexoiB. Boaii moBuHHI
OyTH O1IbIIT 00I3HAHUMHU IIOJI0 HUX 1 MaTH OLTBIIIE Yacy, 00 3MEHIIIUTH IIBUJIKICTH 1 Bi[pearyBaTu
[10]. Ha puc. 6. 300paxeHO MIIIOXiTHUHA MEepexi i3 TAKUM MOKPUTTSIM.

i i

Puc. 6. llpukian ekCnepuMeHTAJIbHOT0 J0C/IIKeHHSI BapiaHTy (PJIyopeCleHTHOT0 Mepexoay

Skmo mociKyBaTH MATAHHS KOJLOPY, TO BAPTO IPOAHAJI3yBaTH IHTEHCHBHICTh CBITJIA Ha
pPI3HHUX JOBXHHAX XBWIb JUIsI JIFOMIHECHEHTHOTO TMIMIOXimHOTO mepexoxy. Y ¢ap0i, mio
BUKOPHUCTOBYETHCS [JISI TIOKPUTTS JOPIT MPUCYTHI CBITJIOBIIOWMBAKOYl CKJISIHI KYJbKU. SBuUIIE
B1IOMBaHHS CBITJIa MIKPOYACTHHKAMHU JOCTIIKYEThCS 3a JomoMoror peduiexrtpomerpii. Koxuuit
KBaJpaTHUI MeTp (apOu nmoBuHeH BinOuBatu 150 MisikaHAen CBiTia P OCBITICHHI B | JIOKC.

Ha monepenupoMy 300pakeHHi (puc. 7) 3e0pu 1006pe BUAHO, 1110 (papOa Ha miI031 BUTIISIIAE
3HAYHO MEHII SICKPaBOIO, HIXK TOpPOXKHIM 3HaK. Lle MOsSCHIOEThCS THUM, MO0 YYTJIMBICTH OYEH
3HIKYEThCS, KOJM CBITJIIO JKOBTE, a HeE, HANpPHKIAJ, CHHbO-3esieHe. He3Bakaiouwm Ha Te, IO
IHTEHCHBHICTh CBITJIa OJHAKOBAa JUIsl BCIX BIATIHKIB, YYTIUBICTh OKa JO0 KOJBOPIB JOCsTaE
MaKCUMyMY B CHHBO-3e7eHOMY criekTpi [11]. Ile mixTBepmKkye miarpama 3aieKHOCTI TOBKUHU XBHITI
BUIIPOMIHIOBAaHHS Ta YYTJIMBOCTI OKa, IO 300pakeHa Ha puc. 8. AHali3 MOKa3aB, IO OUIBLIICT
PO3MITOK Ha MIIOXiAHOMY Tiepexoi mogapOoBaHi B 01U KOJIIp.
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sensitivity

500 Hanomeres GO0
Puc. 8. liarpama 4yT/JIMBOCTI 0Ka 10 CBITJIa Pi3HUX KOJIBOPIB

Y naHOMy TPOEKTI JKepellaMd aBTOHOMHOTO JKHMBIIGHHS BHCTYMAIOTh COHSYHI Oartapei.
CoHsuHI TaHeNl TEPETBOPIOIOThH COHSYHY EHEPTii0 B eNEeKTpUKY. BimOyBaeThcs 1meil mporiec
HACTYITHUM YMHOM: COHSTYHE CBITJIO aKTUBYE (DOTOCIEKTPHUHI IEPETBOPIOBAYI, Ki TeHEPYIOTh CTPYM
1 HAKOMIMYYIOTh HOTO B OaTapesx.

ConstyH1 maHen € 30ipHUMH KOHCTPYKI[ISIMU, PO3MIPHU SIKUX BIUTMBAIOTH HA MOTYXHICTH Y
BUPOOJICHHI eNleKTpoeHeprii. MoaynpHa cucTeMa 3/1aTHa BapiloBaTH PO3MIpH MaHeNel 3aJeKHO BiJl
HeoOXiHOT oTpedu. IX yHiBepCanbHiCTh MOACHIOETHCS THM, IO iX MOKHA BCTAHOBJIIOBATH B OY/Ib-
SKOMY KJIIMaTi, X04 iX e(eKTUBHICTh 3aJICKHUTh BiJ MOTOTHUX YMOB. AJ)Ke B YKpaiHi B 3MMOBHUI Yac
BUPOONsETbCS B 4-5pa3iB MeHIIE eJIeKTPOCHeprii, HDK BIITKYy. B3arami, TtepuTopianbHe
po3ramryBaHHs YKpaiHM Ta 11 KJIIMAaTHYHOTO TMOSCY BIAJIO0 MIAXOAUTH JJII BCTAHOBJIICHHS Ta
3aCTOCYBaHHS COHSYHMX €JICKTPOCTAHIIIH.

[lepeBarn COHSYHHMX IMaHeNeld OOTPYHTYBaJIM BHOIP aBTOHOMHOIO JDKEpesia KUBJICHHSI.
Panimie 3amponoHoBaHi KOHCTPYKIII COHAYHHUX MaHENed Malld pAJ HEIOJIKIB cepell SKUX: IOoraHa
MIIHICTh KOHCTPYKIIii, OJTHOCTOPOHHS CIPSIMOBAHICTh MaHENi, HEMOCTIHHE MOTPATUISTHHS COHSYHUX
IIPOMEHIB MPOTITOM CBITJIOBOTO JIHS, HeeproHOMiyHMN au3aiiH. Ha puc. 9 300paxeHo icHyroui
aHAJIOTH 3aIPOIIOHOBAHUX PillICHb.

Po3pobiniena B naniit po60Ti KOHCTPYKIIiS BUPILIYe MepepaxoBaHi HeAoiku. Po3ramnryBanus
CIIPOEKTOBAaHO TaKUM YHHOM, IIOOM 3a0€3MEeYUTH ONTUMAJIbHY CTIMKICTh KOHCTPYKIII Ta
MaKCUMaJIbHUI OCTYI COHSYHOTO CBiTia 10 ii moBepxHi. BogHowac cOHsSUHI maHesi po3TalloBaHi 3
YOTUPHOX CTOPIH OTIOPH JIAMITH TiJ KyToM Ou3bK0 75 rpaayciB. OCKUTBKH HEMAE pyXOMHX YacTHH,

15



ISSN 2786-5371 print Ingpopmauiiini mexunonocii, erexkmponika,
ISSN 2786-538XF())nIine MexaHiuHa ma eneKmpuina incenepin
Information technologies, electronics,

Texnonozii ma inscunipunz, Ne 6(11), 2022 . - ; .
mechanical and electrical engineering

COHSIYHI TaHeNi MOXYThb MpociayXkUTH 30 pokiB i1 Oinbine. COHSYHUX MOAYIIB JTOCTaTHBO, MO0U
3a0€3MeYnTH pOOOTY Ta CHEPrOHE3aICKHICTb.

Puc. 9. Tlpukjaam aHaJIOTIB IzKepeJ CBITJIa

Ha puc. 10. 300pakeHo mpukiag po3po0IeHOT CHCTEMHU OCBITIICHHS B Aii.

/__—_\—"
%

Puc. 10. 3]1-Moxe1b aBTOHOMHOI CHCTEMH OCBITJICEHHS MIIIOXiTHOTO Mepexoay CIPOEKTOBAHA B
nporpami Blender

VYnbTpadioneroBe JKepeno CHpalboOBYeE, KOIU MIMIOX1T HAOIMKAETHCS A0 BCTAHOBICHOTO
JaTYNKa PYXy, OCBITIIOIOYH HOTO, 8 TAKOX JIFOMIHECIIEHTHE MMOKPUTTS Ta AOPOTY. 3BOPOTHHUM BIIJTIK
JUIT BUMKHEHHS JDKepesa CBITJIa PO3MOYHETHCS MICHS TOTO, SIK JIOJWHA 3 SBISETHCS B 30HI i
naTauKy pyxy [12]. 3aBasku moriavHEH1H eHeprii JIOMIHECIICHTHE TIOKPHUTTS BCe OHO Oy1e SICKpaBo
CBITHTHCS HaBITh 32 BIZICYTHOCTI JKEpeN BUIPOMIHIOBAHHSI.

Hapasi icuyrode ocBiTieHHss Ta (apu BOJIiB HE MaTUMyTh NOTPIOHOTO BIUIMBY Ha
momiHodop. YieTpadioneToBe CBITIO € BIAMOBIIIIO HA L0 MPOOIEMy, OCKIIBKH BOHO OCBITIIIOE
MMOBEPXHIO, pOOJISIYM BCE O/pa3y BUJIUMHM, KOJM XTOCh HAOMMKAETHCS JI0 JDKEpENa CBITJIA, 1 BOHO
BMHUKAETHCS.

BucHOBKH. 3amporioHOBaHO BUKOPHUCTaHHS €HEproe()eKTUBHOI aBTOHOMHOI CHUCTEMH IS
OCBITJICHHSI TMIMIOXIJHUX TMEPEXOMdiB, SK BAXKIUBOI CKJIaJ0BOI 1H(pacTpykTypu Micta. byno
pOo3p00JIeHO aBTOHOMHUI KOMILIEKC OCBITIICHHS JUTSI MIIOX1AHOTO repexoy. CyTTeBOIO IepeBaroro
MPOEKTY € YHIBEPCAJIbHICTh, IO JO3BOJISIE BCTAHOBIIOBATH JIaHy CHUCTEMY Ha BXKE ICHYIOUI
KOHCTPYKITIi OCBITJIEHHS TaKMX 30H.
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Po3risiHyTO TEXHOIOT1I0 CTBOPEHHS JTIOMIHICLIEHTHOTO TOKPUTTS 17151 BUKOPUCTAHHS Y SIKOCTI
ocBiTieHHs. OOTPYHTOBAHO MOIUTHHICTh BIPOBA/KEHHS COHSYHUX IMaHeNel B SKOCTI aBTOHOMHOTO
JDKepera KHUBJICHHS KOMIUIeKCy. [ljis oTpuMaHHS MakCHMalbHOI €(peKTHBHOCTI POOOTH CHUCTEMHU
eHepronocTadyanHs OyB po3po0IeHUH BIAMOBITHUN JU3aliH KOHCTPYKITIi.

3acTocyBaHHS PI3HUX BUIIB BUIPOMIHIOBAHHS CTBOPIOE €HEProe()eKTUBHUN KOMILIEKC 13
3aMKHEHHM IIMKJIOM IEepPETBOPEHHS eHeprii. ¥ poOoTi 0OIpyHTOBAHO MOIUIBHICTh BUKOPHCTAHHS
JaHOTO KOMILIEKCY. BiH 3HaUHO 3HU3UTH CHIOKUBAHHSA €JIEKTPOCHEPTII0, 1110 € 0COOJIMBO aKTyaTbHUM

y HUHIIITHINA CUTYaIIii.
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Kyiv National University of Technologies and Design, Ukraine
THE DEVELOPMENT OF AN AUTONOMOUS, ENERGY-EFFICIENT
PEDESTRIAN CROSSING LIGHTING COMPLEX

Purpose. Justification and design of a self-contained complex for a pedestrian crossing with increased
energy efficiency. Introduction of alternative energy sources with appropriate design. Application of
fluorescent and phosphor coatings to create a single autonomous and safe system. Use of specialised spectrum
light sources as a method of enhancing the functionality of the built complex.

Methodology. The comprehensive approach, which combines specific radiation sources with unique
pavement elements to create a safe pedestrian zone. Innovative introduction of modern alternative energy
sources in areas with higher power demand, significantly increasing energy efficiency. Modern computer
software tools with 3D modeling offer unlimited possibilities for the design of a model autonomous lighting
complex. Above all, the initiative aims to create a safe environment for pedestrians in the high-crash area due
to the significant damage to the country's energy infrastructure.
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Findings. The comprehensive work on the system has significantly reduced the hazardous areas
created by the critical mass energy supply situation. The project is not limited to solving functional problems,
but also offers a unique design solution. The complex is far superior to other designs available, as it provides
a self-contained system, including a power supply. The combination of ultraviolet light and phosphor coating
is an innovative technical solution and aesthetically harmonious in terms of design.

Originality. This project integrates a variety of technologies previously used as standalone solutions.
For the first time, many technical components are combined to illuminate a pedestrian crossing through a
single interconnected complex. The advantage is that the system is energy-independent, which is essential in
today's world. The characteristic design, based on the technology used, blends in well with all the components
of the complex. The installation of reflective coverings will create additional lighting accents and draw the
attention of vehicles to the pedestrian crossing.

Practical value. Due to inadequate lighting associated with frequent blackouts, there are now many
accidents on the roads. Through the synthesis of many technologies and the development of a self-sustaining
system, the complex will be able to contribute to a partial solution to the current problem. The mass installation
of this lighting complex on city streets will achieve the desired illumination and create a safe space for
pedestrians. The benefits of the lighting system's design are its stability and the ergonomics of the structure
itself. The UV light sources will not only create the light itself but will also serve as a feed for the solar panels.
The efficient design of the placement of the solar panels themselves will ensure that natural light is always
fully accessible. The proposed use of self-luminous elements in the work, namely fluorescent and luminofor
paint, will create an additional lighting solution that will improve visibility for pedestrians and drivers, as well
as being a visually appealing addition to the complex itself.

Keywords: self-contained lighting system; UV light source; fluorescent and luminophore coating;
solar panels; light design.
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