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M. 1. MAPKOBUY
MEPEBATM CBITJIOAIOJXHOI TEXHOJIOI'Ti B TAJTY31 OCBITJIEHHSI

Y cmammi posensnymo ocHoeni cnocobu opmysanus  Cima08020 NPOCMOpPOBO20
cepedoguwya. Busnaueno sacanvui menoenyii popmysants c8imioeo2o oopazy Micbkozo cepedosuua
CcydacHumMu  3acobamu  wmyuHo2o oceimiaenHa. Ilpoaumanizosamo ma ONUCAHO  MOXNCIUBOCHIL
CBIMI00I00HUX MEXHON02IN Y NPAKMUYi CEIMI08020 OU3AUHY, A MAKONC GUCBIMICHO HAUBANCIUGIULL
cpepu iXHb02O CYHacH020 3aCmMOCy8aHHS.

Kniouosi cnosa: c8imnodioOni mexHono2ii oceimienHs, Cy4acHulli Ousaun Ceimia,
apximexmypruil 00pas, c8imuosuii 06pas, Micmo, Memoou 0CeimieHHs.

M. 1. MAPKOBUY

HNPEMMYIIECTBA CBETOJIUOJHOMN TEXHOJIOT A
B OBJIACTU OCBEILLIEHUSA

B cmamve paccmompenvt ocnogHvle cnocodvl popmuposanus cemosol nNpoCmMpPaHCMEEeHHO
cpeovl. OnpedeneHvl 0OWue MEHOCHYUU HOPMUPOBAHUS CEEMOB020 00pa3a 20pPoOCKOU Cpedbl
COBPDEMEHHBIMU  CPEOCMBAMU  UCKYCCMBEHHO20 Oc8ewjenus. AHAnu3upylomess U OnUCHIBAIOMCS
B03MOMNCHOCIU  CBEMOOUOOHLIX MEXHONO2UN 8 NPAKMUKe C8emogo20 Ou3aliHa, a makoice
paccmMampugaromes gaddcHeuue cghepsbl ux CoO8PeMeHH020 NPUMEHEHUS.

Knwouesvie cnosa: ceemoouodHvlie MeXHOI02UU OCBeujetUs, CO8peMenHblll Ou3alin ceema,
apxumeKkmypHbulii 06pa3z, c6emoegot 0opasz, 2opood, Memoobl 0CEeUleHUsL.

M. J. MARKOVYCH
THE BENEFITS OF LED TECHNOLOGY IN LIGHTING

The article is devoted the basic ways of forming a light image of city and aspects of the
relationship architectural and luminous image of objects of architecture. The general trends of
modeling light image of public buildings with modern means of artificial lighting. Analyzed and
described to possibility of light-emitting-diode technologies, and also major their applications in
practice of light design domains are examined. The article considers the prospects of LED modules.
tapes, spotlights and lamps in the manufacture of tubular elements of outdoor advertising.

The first Light Emitting Diode came to life 50 years ago as a semiconductor light source.
LEDs then were used as indicator lamps in a number of electronic devices and principally as warning
devices. With continuous development LEDs are now increasingly being used in all types of general
lighting where the technology is proven in terms of energy saving. This trend is likely to continue as
purchasers become aware of the substantial benefits LEDs have when compared to conventional
lighting solutions.

Initially the LED lighting industry targeted the commercial and military aerospace industries
where the benefits of applying LED lighting technology have already achieved substantial acceptance.
The energy savings produced are compounded by massive reductions in maintenance costs and the
application of LED lighting is now commonplace in both retrofit and new build aircraft as the
commercial benefits of this technology are proven beyond doubt.

In general, current lighting in the public domain is dominated by traditional incandescent
filament bulbs or fluorescent tubes and these processes have barely changed in more than 100 years.
Those technology types and systems are fully understood and most people are comfortable with the
range of fittings and versions available along with the associated cost implications. Common
applications are virtually endless.
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However, the cost and efficiency of conventional lighting is now being questioned more
broadly as people become more aware of the alternative means of lighting that are available. This
awareness is expanding rapidly as changes in education, environment and law mean that new
alternatives in lighting technology are more necessary than ever.

Since 2008, LED lighting has been developing as a more generally accepted form of lighting
with a number of big brand name traditional lighting manufacturers opening separate divisions
focused on this new technology. Its application can make a major contribution to reduced running
costs of both exterior and interior lighting whether it is in a private home, a public building or a
commercial premises.

Shock Resistance: Unlike conventional light sources, LEDs are not subject to sudden failure
or burnout as there are no filaments to burn out or break. The light in LEDs emits from encapsulated
silicon diodes immersed in phosphor which can be energised from a very low voltage input

The application of LEDs to create light offers many opportunities to make, not only
substantial savings in cost of general lighting, but also a significant reduction in environmental
impact over conventional mains power generation.

Light Quality: The quality of the LED white light can be tailored to suit the human eye,
eliminating the eye strain that can have adverse and costly implications in certain working and living
environments together with Health and Safety issues. LEDs do not produce ultraviolet light (however
there are UV variants) and can be perfectly matched to a specific colour rendering index.

Key words: LED lighting technology, light modern design, architectural image, light image,
city, lighting methods.

[Tapku, ckBepwW, MINIOXiAHI 30HM Ta TPAHCHOPTHI MaricTpami — Ieé OCOOJIMBI YacTHHU
MIPOCTOPOBOTO CEPEJOBHINA, MICIS BIAMOYMHKY 1 PO3Bar XHUTENIB Ta TocTel Micra. [lpuiiomm
OCBITJICHHS BUKOPHCTOBYIOTHCS B JIM3aifHI JUIsi CTBOPEHHS, 00 €qHaHHS a0o jeramizarii dopm,
enemMeHTiB Aekopy. OCBITICHHIO TPHUAUIIETHCS OCOONHMBA yBara, OCKiTbKM BOHO Hamae 00’ €KTy
dhopmu, 06’emy Ta 0coOMMBOI KOJIOpUCTHKU. be3 cBiTiIa 00’€KTH HE MAlOTh IHIWBIAYaIBHOCTI Ta
CHpUIIMaIOTHCS TIOAMHOIO HenoMiueHUMH. Came OCBITIIEHHS CTBOPIOE 1H(POPMATHBHICTb, EMOLIIHHICTh
Ta SKICTb TPOCTOPOBOTO cepemoBuimia. OTXe, IOCTHIDKCHHS B Il Taly3i € HE3alepeyHrMH 1
aKTyaJIbHUMH.

Vhepiie MOHATTS «CBITJIO-KOJILOPOBE CEPEOOBHIIE» OyJI0 3almpONOHOBAHO Ha MEpLIii
Bcecorosniit koubepeHtrii 3 mpodiaemMu «CBITIO K €IEMEHT KUTTEBOTO CEPEIOBHUINA JIIOIUHN», IO
npoxoamiia B M. XapkoBi B 1971 p. IaTepec mo 1miel nmpoOaeMu BUSBUIN HE TUIBKU CBITIIOTEXHIKH,
IHXKCHEpH, alie W apXiTeKTOpH, JU3AWHEPH, IICUXOJIOTH, eproHoMicTH Ta iH. CBITJIO-KOIHOPOBE
CepeoBHINE MiCTa CTAano HOBOIO Tady33i0 TBOPUOI MisUTBHOCTI. Moro dhopMyBaHHS 3iliCHIOEThCS B
CHCTEMI BIIKPUTHX MICHKHX IIPOCTOPIB.

Oxpemi acneKTH CBITJIIOBOTO JM3aiHY €JIEMEHTIB MIChKOTO CEPEIOBHINA Ta apXiTEKTYPHOTO
OCBITJICHHS OyIiBENb 1 CIOPYA PO3MIIAIATUCH B OMyOJIIKOBaHUX MpPALSX CBITJIIOTEXHIKIB, apXiTEKTOPIB,
MHUCTEITBO3HABIIIB IlI€ B CepeAMHI MHHYJIOro cromitrs [3; 4; 6]. OnHak y HuUX He cHopMylIbOBaHA
MOBHOIO Mipol0 Oy/Ib-Ka BH3HAYCHAa HAyKOBa CHUCTEMa MPHHLUINB (OPMYBaHHS CBITJIOBOTO
CepeoBHILA MiCTa YH CBITJIOBOT KOMITO3HLii Oy1iBEb.

OcHOBH TeOpil CBITJIOBOrO [M3aliHy MICTa BHCTBLIIOIOTHCA Yy (YHIAMEHTaJbHIM mpari
M. IllemretkoBa [9]. ABTOp MPOTOHYE METOMOJIOTII0 apXiTEKTYPHOTO MPOEKTYBAHHS ISl BHPIMICHHS
CBITJIOIUTAHYBAJIBHUX 1 OOpa3HO-XYMOXKHIX 3aBJaHb 3 METOW (HOpMyBaHHS ONTHMAJILHOTO,
KOM(OPTHOTO ¥ €CTETUYHO MOBHOIIHHOTO apXiTEKTYPHO-TPEAMETHOTO CEPEIOBHINA HIYHOTO MICTa,
BM3HAYAC NPUHIMIN MOOYI0BU CBITIOBOro 00pa3y IpOMaiChKHX OyaiBenb i ciopya. IpyHTOBHEMY €
nmocmmkenHs B. Xarana, y3arampHeHi B KHU31 «lmomiHamiss o0’ekTiB» [2]. Y HIi BHKIamIEHI
MPOrpaMHi, TEXHIYHI ¥ HAYKOBO-METOIMYHI 3acaayd MHUCTENTBA UIIOMIHAIi. ABTOpP TaKOXX 3BEpPTaE
3HAYHY yBary Ha MPUHITAIINA, METOIH Ta 3aCOOM MTYYHOTO OCBITIICHHS Oy IiBEIb.

TexHIYHOI CTOPOHW BHUKOPHUCTAHHS JDKEpEN CBiTNIa TOpKHYIHCS aBTopu . Pozencon [8],
Jlakmmi bxackapan [1], A. Jonanpz [S], 10 mpakTHYHOI PO3pOOKH AM3aWH-MIPOEKTIB OiIbLI HTMPOKO
migivinun . Minepsin [7] ta 1. Posencon [8]. A. loHanbx HarojonryBaB Ha BKpail BayKIIMBOMY
€JIEMEHTI OYIb-SIKOTO TU3alHy — CBITIi, BiIH PO3KPHUB OCHOBHI ITOKa3HUKHU Ta OCOOIMBOCTI 03100ICHHS
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NpUMileHb CBITIOBUMHU NpuiagaMu [S]. Y cBoto uepry I'. MiHepBiH IOCTiINB OCHOBHI 3aBIaHHS Ta
TMPUHITUIN  XYIOKHBOTO TPOCKTYBaHHS, BUSBHB IIOTCHINIAJ PO3BUTKY CBITIIOBOI 1HZyCTpii [7].
I. Pozercon Ta Jlakmmi bxackapan BHUBYaJIM PO TMPOCKTHO-TBOPUY MisUTBHICTH Ta BUKOPHUCTAHHS
CBITJIa TP TIPOCKTYBaHHi, ajieé HOBITHI TEXHOJIOTI] He OYy/IM PO3TISIHYTI MOBHOIO Miporo. Lle cBimunuTh
po Te, IO I TeMa akTyajdbHa Ta Ma€ BAXJIMBE 3HAYEHHS y MPOIECI MPOEKTYBAaHHS OCBITICHHS
MPOCTOPOBOTO cepenoBuia [1; 8].

[lotpeba y ¢axoBomy BUpILICHHI MUTaHb CBITJIOBOTO IW3aiiHy NPEAMETIB MPOCTOPOBOTO
cepeoBHILA 3yMOBIICHAa HU3KOIO 00’ €KTUBHUX oOcTaBuH. [lo-mepie, 00’ €KTH MPOCTOPOBOTO AU3aHY
OIIHIOIOTHCS Yepe3 Bi3yalibHI CHIPUHHATTSA, a 30POBE CIPHUHATTA (GopMmu B ycix i1 mposBax (00’ eMm,
MOBEPXHS, IUIACTHKA, (pakTypa i KOJip ) 3aleXHUTh HacamIiepel BiJ BHUAY Ta SIKOCTI OCBITJICHHS.
Bucoka sIKicTh IITyYHOTO OCBITJIEHHS IPOCTOPOBOTO CEPEIOBUIIA 1 HOTO €IEMEHTIB HE TUIBKHU CIIPHSIE
foro rapMmoHi3zallii, aje ¥ COMmiaJbHO Ba)KJIMBAa Ta CKOHOMIYHO peHTabenbHa. Ilo-mpyre, choromHi
30BHINIHE OCBITJIEHHS TPOMAJICEKUX OYIiBEIb € HEBIJ EMHOIO YaCTHHOIO 1H(POPMATHUBHOI CTPYKTYPH
CHCTEMH TPOMAJICEKUX 00’ €KTiB, MisUTBHICTD SIKMX Opi€HTOBaHA HA BEeUipHi i HiuHI roguHu. CBiTiOBa
peksiaMa i 30BHINIHE OCBITICHHS TPOMAACHKUX OYIWHKIB, HacamIiepel] PO3BRXKAIBHHUX 3aKJIaJliB Ud
TOPTOBEIHHUX IIEHTPIB, Ma€ BUPa3Hy KOMEPIIHHY CIIPSIMOBaHICTb.

IlITyune OCBITIICHHS TOMIISAETECA 3aJIe)KHO BiJl MpH3HAUEHHS Ha poOodYe, apapiliHe,
eBaKyalliiiHe, OXOpPOHHE Ta AeKopaTHUBHE. [0 CHCTEMH WITYYHOTO OCBITJICHHA BXOJISTH: 3arajbHE,
MiciieBe Ta KOMOiHOBaHE. Po3risHeMo HmeKopaTHBHE OCBIiTICHHSA. [IpW OCBITJIICHHI €JIEMEHTIB
MPOCTOPOBOTO CEPEIOBUINA PO3PI3HAEMO OCBITIIOBAIBHI YCTAHOBKH, SIKI BUKOHYIOTh YTHIIITApHI Ta
JeKopaTuBHI (QYHKLIl. YCTaHOBKM YTHJIITAPHOTO 3HAY€HHA 3a0e3MeuyloTh OCBITJICHHS ILIAXIB
MepeCyBaHHs IIIMOXOMIB. YCTAaHOBKH JEKOPATHBHOTO 3HAYEHHS TMPH3HAYEHI IS IIiACBITyBaHHS
CIIOpYA, CKYJBNTYp, (OHTAHIB, BOJOWMMIN, ACpPEB, YarapHUKiB, KBITHUKIB. [[o mmie€i rpymum ciig
BIZTHECTH 1 CBITJIOBI peKJIaMHi BHBICKH, 110 B CBOIO YEPry € HE TUIBKU AEKOPAaTHBHO-1H(OpMaLiHHUMH,
a i HecyTh CBITJIOBE HABaHTAKEHHSI SIK €()eKTHUBHUH 3aci0 OCBITICHHS HEBEIMKHX TiISHOK.

3abe3medeHHs] IITYYHOTO OCBITJICHHS CEpEJOBHINAa MicTa TOKJIAJCHO Ha JXTapi Ta
npokekTopu. J[kepena cBiTia, 10 3aCTOCOBYIOTHCS JUISl IITYYHOTO OCBITJICHHS, HOAUISIOTHCS Ha JB1
TPYIH — Ta30pO3PSAIHI JIAMIIH Ta JIAMITA Po3KaproBaHHs. [IpoTe ChOroiHI aKTHBHO BIIPOBAKYIOTHCS B
OCBITJIIOBAJIbHY TIPAKTUKY TEXHOJOTI] CBITIOMIOAHOTO OCBITIICHHs, Tak 3BaHi LED-Texnosorii.
KoncTpyKIlis cBITJIOAIONA JO3BOJISIE CTBOPUTH CIPSMOBAHE BHIIPOMIHIOBAHHS, 3aBISKH ITHOMY
BiJiajiac HEOOXiMHICTh y cucTemi BinOuBawiB. lle icCTOTHO moJyeruIye 3aBHaHHS AW3aiHEpam
CBITHJILHHUKIB 1 TABUIIY€E ePEKTUBHICTD JPKepena CBiTia. PUHOK CBITJIOAIOMIB 32 OCTaHHI 11 SITh POKIB
mopigHo 3poctae MiHiMyM Ha 80-90% . Tomy iXHS posib CTPIMKO 3pOCTa€E, TOCTYIIOBO BHUTICHSIIOUN
TaKi JpKepea, SK JIaMITH pO3KapIOBAHHS, IIOMIHECIICHTHI 1 «€HEpro30epirarodi» JaMIIH.

B monepenHi poku s BUTOTOBIICHHS TaKUX EJIEMEHTIB 30BHIIIHBOI pPEeKJIaMu, K 00’ €MHi
CBITJIOBI JNTEpH, CBITJIIOBI MIUTH Ta TIAHHO, JCKOPAaTHBHI €IIEMEHTH IHTEp €py OyIiBelb,
BUKOPUCTOBYBAIMCS MEPEAYCiM JIOMIHECIICHTHI JJaMd (B OCHOBHOMY MOTYXHicTio 4-36 Br), mms
3amanioBaHHs Ta cTalimizauii cTpyMy SIKMX 3aCTOCOBYBAJH SIK €JIEKTPOMArHITHI, TaK i €IEKTPOHHI
bamactn. OmHak iXHE BHUKOPHUCTAHHS TIIONPH BHIWMY CHEPrOOMIATHICTH IOPIBHSHO 3 JIaMIIaMHu
PO3KAPIOBAHHS 3yMOBITIOBAJIOCH 1 PAIOM HEMOMIKiB. OCHOBHUMU CepeI HUX OyIIH:

- TpoOJeMHICTh PiBHOMIPHOTO OCBITJICHHS 00’ €KTa CKIaIHOI (HopMH;

- HEBEJMKUH TEPMIiH CIIYKOM JDKepes CBITJIa B YMOBax JNOBKULISA (BUCOKA BOJIOTICTh, HU3BKI
TEeMITepaTypH), 10 3MEHIITYBAJIO TEPMiH BUKOPHUCTaHHS JTamm 10 1-1,5 pokis;

- TpUBAIMH YaC PO3TOPSIHHS JIFOMIHECIICHTHOT JIAMITH BiJl MOMEHTY ii BBIMKHEHHS JI0 MEPEeXi;

- HEMOJKJTUBICTh peai3allii Ha OCHOBI JIFOMIHECIICHTHUX JIKEPEeIl CBITJIa JMHAMIYHOI CBITIIOBOT
MICBITKY, TIPH SKIH 11 SICKpaBiCTh MOTJIa 3MIHIOBATUCH Y IIIHPOKAX MEKaX.

[TosiBa CBITIIOMIOMHUX JDKEpEN CBITIIA, HAcaMIIEpeX CBITIOMIOAHUX MOIYIIB, CBITJIONIOIHHUX
CTPIYOK Ta CBITJIONIOOHHMX JiHIHHUX JIaMII, HE3BAKAIOUM Ha IXHIO MOPIBHAHO OLbIY BapTiCTh,
JIO3BOJTMJIA TIPH BHUKOPWUCTAHHI JUISI OCBITJICHHS pEKJIIAMHMX OO0’ €KTIB YHHKHYTH HEIOJIKIB,
XapakTEePHUX IS TIOMIHECIICHTHHUX JKEPE CBITIIA.

Cepen iXHIX OCHOBHHX TIepeBar MO>KHA BiJ3HAYUTH HACTYIIHI:

- CBITJIOAIOMHI MOJMYJI, IO MOXYTh MICTUTH BiJl JBOX JIO ITSITH CBITJIOMIOMIB B OJHOMY
KOpITyCi, MalOTh HEBEJIHKI MOPIBHAHO 3 JIFOMIHECIICHTHUMH JlaMIIaMH TaOapwuTHI po3Mipyd (MOIYIIh
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tunty MTK-12FS80-5W, Ginwii, mae po3mipu 8 (Bucota) X 14 (mmpuna) x 80 (HOBXKUHA) MM);

- 3aXWINEHI B/l BIULIUBY 30BHIITHLOTO CEPEIOBUIIA (CTYIIHB 3aXUCTy IP68);

- IOCTaTHIO sIcKpaBicTh (Momys Ty MTK-12FS80-5W, 6imuit, mae 2000-2500 Mxx);

- Oe3MeYHy HANpPYTY KUBIICHHS (B OCHOBHOMY KHBHUTHCS MOCTIHHOIO Harpyroto 12 B);

- xkommipHy Temrepatypy S000—6000K, cioxxuBany motyxHicth 0,3 BT.;

- TepMiH BUKOPHUCTAHHS TaKUX MOIYIIB 3aJeKHO Bif BukoHaHHS — 25 000-50 000 rom.

CBiTIOAIOAHI MOAYMi 3pyYHO PO3TAILIOBYBATH B CEpeAMHI peKjIaMHOro 00’e€KTa (HampuKian,
Ha 3a/HId a00 OOKOBIi#l CTIHIII 00’€MHOI CBITJIOBOI JiTepH). A OCTAaTHIN KyT BUNPOMiHIOBaHHS (10
120 rpaayciB) 103BOJISIE 3a0€3MIEYUTH PIBHOMIPHE OCBITICHHS (pacaaHol MOBEPXHI 00’ €KTa.

KpiMm Toro, € MoxnuBicTh 3a0e3MEUUTH IIHMPOKY KOJBOPOBY TraMmy  MiJCBITKH,
BUKOPUCTOBYIOUH CBITJIOJIOHI MOIYJi OCHOBHHX KOJBOPIB (UEPBOHI, CHHI, 3€leHi, )KOBTi). A mpHu
BUKOPHCTAaHHI KOHTPOJICPIB, IMiJCHIIOBAYiB Ta JApadBepiB PO3POOHUK 30BHILIHBOI PEKIaMU Ta
JU3aiiHep OCBITJICHHS Ma€ MOXIIMBICTh CTBOPHTH DS AUHAMIYHMX €(PEKTIB MPH OCBITICHHI 00’ €KTa.
Le B cBOIO uepry nepeTBOPUTH 00’ €KTU apXiTEKTYPU Y KOTBLOPOBY Ka3Ky.

Taki >x OpUOJNM3HO MapaMeTpH 1 MepeBard, sK CBITJIOMIOAHI MOMAYNi, Ma€ CBITIOAIOAHA
ctpiuka. Tak, crpiuka tumy MTK-300WW3528-12 (komipHa Ttemmeparypa 2700K~3500K) mae
sckpaBicte 1400-1800 mkn, a crpiuka Tumy MTK-300W3528-12 (7000K~8000K) — sickpaBicTh
1700~2200 mxx. CriokuBaHa MOTY)KHICTh OJHOTO MeTpa cTpiuku — 4,8 BT mpu moctiiiHii Hampysi
skuBiieHHs 12 B. Ctynidb 3axucty Takux crpidok — IP68. Ille omHa nepeBara CBITIOMI0AHOT CTPIYKH —
e il THYYKiCTb, IO Ja€ MOXJIMBICTh TOBHICTIO HMOBTOPHTHM KOHTYPU PEKJIaMHOI MPOAYKLii Ta
apxiTeKTypHHX 00’ €KkTiB. A ixHiii TepmiH Bukopuctanus (1o 50 000 rox) B AekinbKa pa3iB NepeBHILYE
TEpMiH BHUKOPWUCTAHHS JIFOMIHECIICHTHOTO JDKEpenia CBiTiia MpH 3HAYHO MEHIIH (Ha TOPSIOK)
CIIOYKUBaHIHN MOTYKHOCTI.

Puc. 1 Hiocsimka LED-mexuonoziamu 06’ ekmis apximekmypu ma 1aHOWAGmHo20 OU3ainy.

[TosiBa MHIMHAX CBITJIOMIOMHUX JIAMIT JIA€ MOXKITMBICTH ITOJIOBKUTH TEPMiH BHKOPHUCTAHHS
OCBITIIEHHS 00’ €KTa, 3a0€3MeUnTH HOTo HallilHy poOOTY B YMOBaX HH3bKMX TemIileparyp. Tak, HalnpHKIIam,
nammna uporo iy T8-120 Pure White Color (240%0,06W LED), sika Mae npreaHyI04i pO3MIpH Taki X, K
1 JTOMIHECIICHTHA JTaMIIa TIOTYXKHICcTI0 36 BT, He moTpeOye OanacTy, Ma€e CIIOKUBaHY MOTYXXHICTh 16 BT 1
CBITJIOBHI TIOTIK, IO AopiBHIOE 1350 71M, MPUYOMY OCTaHHIM JOCSTAE CBOTO HOMIHAJIBHOTO 3HAYCHHS
Yyepe3 JOMi CeKyHOHW ICNs Mia €THaHHA JaMOud 10 Mepexi. KpiM Toro, Taki jJamMM € €KOJOTiuHO
OC3MeYHNMH, TOMY ITI0 HE MICTSTh ITapiB PTYTI Y IHIIHX TOKCHIHIX PEUOBHH.

BukopucTtanHsS CBITJIIOZIOMHUX TPOXKEKTOPIB CHpUS€ 3HAYHIA EKOHOMIi CITOXKHBaHOI
€JIEKTPOCHEPTrii MpH 30epekeHHI JOCTaTHBROIO PiBHSI OCBITJIGHOCTI, PO3IIUPIOE iXHE 3aCTOCYBaHHS B
OCBITJICHHI POCTOPOBOTO CEPEIOBHIIIA.

Puc. 2. Buou c6imnodioonux nposicexmopis
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Puc 3. Iliocsimka c8imno0ioOHuMU NPOI*CEKMOPAMUL.

[Ipore mopsnm i3 BUAUMUMH TiepeBaraMu € icTOTHHA Henodik LED-texHomoriii — 1e IiiHa
CBITJIOMIOMHUX CBITHJIBHUKIB, sIKa BHUIA 3a 3BHYANHI CBITIOTEXHIYHI TPHIATU. AJie OIIHIOBATH
JOLIBHICTh MPHUIOAaHHS 1 MoAanbily e(eKTUBHICTH CIiJ y JOBIOTPUBAINX IEPCIEKTHBAX, a HE
KEePYIOUHCh MHTTEBOIO BHTO7I0I0. OO0’€KTHBHA KapTUHA 3 ypaxyBaHHSIM TMEPCIEKTHB BUTIISIAE
HACTYyITHAM YHHOM: HOBHWHKHU-CBITHJIPHUKA Ha OCHOBI €KOHOMIYHO BHTIIHINIOI, 3py4HIMmoi i
JOBrOBIYHIIIOI aHAJIOT1YHOI 32 MPU3HAYESHHSAM MPOIYKII.

OTtxe, CBITIOAIOAHI TEXHOJOTil OCBITJIEHHS HHMHI — 1€ (PYHKIiOHaJBHO-TIEPCIIEKTUBHUN
HaIpsM I[0JI0 €HEProecpEKTUBHOCTI, CKOJIOTIYHOCTI, PiBHSA BHTpAT 1 IMPAKTHYHOIO 3aCTOCYBaHHS.
OCHOBHUI HENOJIK CBITJIOAIOIHOIO OCBITIIEHHS — BUCOKA 11HA.

CTOCOBHO €CTETHKU CBITJIOMIOAM BUSBIAIOTHCS HE3aMiHHMMHU B ITU3aHHEPCHKOMY OCBITJICHHI
3aBISKH IXHHOMY YHCTOMY KOJIBOPY Ta CBITJIOMWHAMIUYHUM cucTeMaM. Jlye MaJieHbKi 32 pPO3MipaMH,
ajge JOCUTh TIOTYXHI CBITJIIOMIOAM HAMAIOTH IpEAMETaM 1 eJIEMEHTaM IPEeIMETHO-TIPOCTOPOBOTO
cepenoBHILa a0CONMIOTHO HOBOTO BUTJTISIAY.
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