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Mapis MapkoBu4
Poman Binbrymuncbkui
Mpuxaiijgo Ky3is

CYYACHI NTPUJIA A JIA NIICBIYYBAHHSA
OB’€EKTIB ITIPOCTOPOBOI'O CEPEJOBUIIA: TUIIOJIOI'TA I XAPAKTEPUCTUKHU

Y emammi 0ocniosceno cnocobu ocgimienHs i munu 0c8imiar08anbHoi anapamypu. 3pobieno
Kracugixayito oceimaiosanvbHol anapamypu, cnocobie ma memoois ocsimienHs. 3anponoHo8aHo
NOEOHAHHS PIZHOMAHIMHUX MUNI8 OCBIMIIOBANILHOL anapamypu Npu eupiuleHni psdy iHHCEeHepPHUX,
apximeKkmypHux ma XyooxucHix 3a80anb. OOIPYHMOBAHO, WO 6CI 32A0AHI CEIMULLHUKU 3ABOSIKU C8OIM
Xapakmepucmukam oaroms 3Mo2y HAOAmu 306HIUHOCMI 0Y0i6ni SUULYKAH020 aDO He38UYAlIHO20
8U2A0Y, NOGHICMIO NEePem8opusULU ii.

Knwuoei cnosa: ocsimmoganvna anapamypa, o0dcepena  Cimad, mMun, XYOOICHE
MOO€N0BAHHS, apXiMeKmypHi NpoeKmu.

Mapusa MapkoBu4
Poman Buabrymmuckui
Muxaua Ky3us

COBPEMEHHBIE OCBETUTEJIBHBIE IIPUBOPBI IS OCBEIIEHU S
OBBEKTOB ITPOCTPAHCTBEHHOMU CPE/1bl: TUIIOJIOI'USI U XAPAKTEPUCTUKU

B cmamve uccneoosano cnocobvi oceewjeHus u Mmunvl O0CEeMUMENbHOU annapamypoi.
Coenano kiaccugukayuro 0C8eMUMENbHOU annapamypsl, cnocobos u Mmemooo8 OCEeUjeHUsl.
IIpeonodceno couemanue pasiuuHbIX MUNOE OCEEMUMENbHOU annapamypbl Npu peuleHuu psaod
UHDICEHEPHBIX, APXUMEKMYPHbIX U Xy0odcecmeeHnbix 3a0ay. OO0CHO8aNO, YMO 6Ce GblULeHA38AHHbIE
CBEMUNbHUKU, O1a200apsi CBOUM XAPAKMEPUCUKAM OAiOm 803MONCHOCMb NPUOams 00IUKY 30aHUs.
UBLICKAHHBILL UNU HEOOBIYHBIL 8UO, NOTHOCMBIO NPeodPA3UMb e20.

Knioueswie cnosa: oceéemumenvhas annapamypa, UCMOYHUKU C8eMd, MUN, XYO0HCECMEEHHOe
Mooenuposanue, apxumeKmypHvle npoeKmbi.
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Maria Markovych
Roman Vilhushynskyi
Mykhailo Kuziv

MODERN LIGHTING EQUIPMENT FOR ILLUMINATION
THE OBJECTS OF SPATIAL ENVIRONMENT: TYPOLOGY AND CHARACTERISTICS

Relevance of the research on types of lighting of spatial environment is caused by rising of
requirements to the quality of urban and architectural-object environment, including light-colored. It
is possible to provide every city space with originality and novelty in the evening and night time with
the help of artificial lighting. Lighting of entrances to the city, highlighting of monuments, obelisks,
facades of buildings and sacred buildings is the part of complex city-planning and lighting solutions
and solves the problem of architectural and decorative expression and comfort of space.

Light-colored city environment has become a new branch of creative activity that combines
collaboration of architects, engineers and designers.

Due to the latest technologies in the area of lighting and new types of lighting equipment,
modern methods of static and dynamic highlighting and a higher level of requirements to comfort, it is
possible to state that this theme requires a detailed study. The aim of our work is to study lighting and
lighting equipment as the subject of design and creative activity of designer of space environment.

Today most economical light source LED lights are considered that are powered by solar
panels complete with battery. The high cost of fixtures offset the lack of spending on electricity. This
system operates offline. The only downside is that on cloudy days the battery may not charge enough.

The familiar street poles with lamps allow the use of LEDs, halogen and conventional
incandescent lamps. These lamps as lighting suspended type well to styling and widely used in the
design of old buildings.

Lighting used for architectural lighting design can be both traditional forms and quite
specialized, designed for a specific application. However, even traditional lamps can be used outside
the box. Implementation of large lighting architectural projects typically associated with the use of
energy-saving devices: metal-halogen and LED light sources.

Taking into consideration the current possibilities of lighting technology and tendencies of
development of the world design, it is necessary to explore ways of lighting and types of lighting
equipment. Only the combination of methods and ways of lighting, various types of lighting equipment
would solve a number of engineering, architectural and artistic problems.

Consequently, various lamps, due to its characteristics, make it possible to completely
transform the appearance of building, making living house as imperial palace or alien spacecraft by
changing these pictures “‘on the fly”. In this case, for example, even the use of conventional roadside
lamps not as lighting equipment, as well as independent elements of created image, can work on
holistic perception of the overall artistic idea. And the lighting of paths and sidewalks will be made by
other lamps, hidden from view by drawing, for example, pavement or forest trail on ordinary asphalt.
The wealth of opportunities, offered by modern technology, allows to implement the flight of the
boldest imagination.

Keywords: lighting equipment, light sources, type, art modeling, architectural projects.

AKTyanbHICTh JOCHI[DKEHHSI THIIB OCBITJIIEHHS IPOCTOPOBOTO CEPEIOBHUINA 3YMOBIICHA
3pOCTaHHSAM BHMOT [0 SKOCTI MICBKOTO U apXiTEeKTypHO-TIPEIMETHOTO CEpPEeIOBHINA, 30KpeMa
CBITIIOKOTipHOTO. HaganHs KO’)KHOMY MiCBKOMY TPOCTOPY CBOEPITHOCTI Ta HE3BHUYAMHOCTI y BeUipHil
Ta HIYHUM Yac MOMJIHMBE 3a JIOIOMOTOK INTYYHOTO OCBiTIeHHs. OCBITIEHHs B’i3[iB JO MicCTa,
MiZCBIYyBaHHS TaM ATHUKIB apXiTeKTypu, oOemickiB, ¢acamiB OyAMHKIB i CakpallbHUX CIIOPYA €
CKJIaJIOBOI0 KOMITIEKCHOTO MICTOOYMIBEIPHOTO Ta CBITJIOBOTO pIMIEHHS W BHUKOHYE 3aBIaHHSI
apXiTeKTypHO-IeKOPaTUBHOI BUPA3HOCTI i KOM(QOPTHOCTI MPOCTOPY.

CBITJIO-KOJIbOPOBE CEPEIOBHIIIC MICTa CTAJ0 HOBOIO Tally33i0 TBOPYOI [isSUIBHOCTI, IO
00’ €HYE€ CIIBIIPAITIO apXITEKTOPIB, IHKEHEPIB 1 TU3aitHEPIB.
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Hamri mocmipkeHHS TPYHTYIOTBCS Ha aHaNi31 OCTaHHIX IOCIiIKEHb y Taldy3i MiCTOOYyBaHHS:
O. I'yraoBa, M. [Iromina, O. IkonnikoBa, I. JlexxaBu, B. Tumoxina, 1. ®omina, B. lyouncskoro [2].
Hocnimkennst y chepi citimoBoi konopuctuku: O. €dimosa [3], B. Kpaemsg, M. lllenerkosa [7] Ta
IHIIHX.

Jlo TeMH OCBITJICHHS TIPOCTOPOBOTO CEPEIOBUINA 3BEPTATUCh 1 3aKOPAOHHI aBTOPH:
P. Apuxeitm, 3. I'imion, Y. JIxenkc, B. Kemrep, B. Jlykxapar [6], B. XKaran [4-5] Ta ixmi. Y ix
JOCTDKEHHSAX KONIp PO3TISTHYTO sIK 3aci0 iHdopMarii Ta ecteTmuHUi (PakTOp, a OCBITICHHA — K
(haxTop 30poBOrO KOM(DOPTY ¥ TICUX0(Di310JIOTIUHOTO BILIUBY.

[ToHATTS XYMO0KHBOTO MOJEIIOBAHHS CBITJIOBOI apXiTeKTypu CcGHOPMYJILOBAaHO B PoOOTaxX
C. I'anonoga [1], M. fuiBa [8], A. damcbkoro, M. Bosorskoro.

BpaxoByroun HOBiITHI TexHOJoOrii y cdepi OCBITICHHS Ta HOBI BHIM OCBITIIOBaJIbHOI
anapaTypH, Cy4acHI METOIMKH TUHAMIYHOTO i CTATMYHOIO ITiJICBIYyBaHHS, a TAKOX BHUIIUHA PIBCHb
BUMOT JI0 KOM(OPTHOCTI, MOKHA KOHCTAaTyBaTH, 10 1aHa TeMaTHKa MOTpeOye AeTaTbHOTO BUBYECHHSI.

Meta craTTi — JOCHIIWTH CHOCOOM OCBITICHHS 1 THIIM OCBITIIOBAJbHOI amapaTypu sK
MpeaMeTa MPOeKTHO-TBOPHUOI AiSUTBHOCTI Au3aifHepa MpOCTOPOBOTO CEPEIOBHIIA.

Hunui HalleKOHOMHIIIMM JDKEPEJIOM CBITJIA BBaXKAIOThCS CBITIOMIONHI CBITMJIBHHUKH, SKi
KUBIISITbCA Bi COHSAYHHMX Oarapell y KOMIUIEKTI 3 aKyMyJsiTOpOM. BHCOKa BapTiCTh TakKHX
CBITHJILHUKIB KOMIICHCYETHCS BIJICYTHICTIO BHTpAaT Ha CIEKTPHYHY C€Hepriro. Taka cucrema
(byHKI[IOHYE B aBTOHOMHOMY PE&XHMi. €IMHUM HEJOJIIKOM € Te, IO B MOXMYpI JHI aKyMYJIATOPY
MOX€E HE BUCTauaTH 3apsiIKH.

Jobpe BimoMi ByJIMYHI CTOBMU 31 CBITWIBHHKAMH JalOTh 3MOTY BHKOPHCTOBYBATH
CBITJIOMIOM, TAJOTEHHI Ta 3BUYAMHI JIAMITH po3KaproBaHHA. L[i CBITHIIBHHKH, SK 1 OCBITJIFOBaIbHI
OpuiIagd MigBICHOTO THITy, OOOpe MiAmaroTbesi CTHii3amii 1 iX MIMPOKO BUKOPHCTOBYIOTH NPHU
o(OpMIIEHHI CTApOBUHHUX OYiBEJb.

[HIIHT THIT OCBITIIIOBAIBHOT alapaTypH — BYJIMYHI HACTiHHI Opa. X KpimIaTh, sSIK MpaBUiIo, Ha
¢dacan. KoHcTpykiist Takux Opa Moxke OyTH BigkpuToo abo MaTH pe(ieKTop, SKUH TpPUXOBYE
JOKEpeIIo CBiTIA Bia misgadiB. HacTiHHI CBITUIIBHHUKH 3 IIOBOPOTHOIO TOJIOBKOIO PETYJIIOIOTH HAPSMOK
mpoMeHs cBitia [2, c. 14].

[pu migcBivyBaHHI KOTEDKIB 1 MPUCATUOHUX MIISTHOK 3aCTOCOBYIOTH CaJI0BI MPOXKEKTOPH Ta
CBITHIBHUKH. IS miAcBidyBaHHs QacaliB 4acTO BUKOPUCTOBYIOTH TaK 3BaHi apXiTEKTypHi JixTapi,
OCHAIIICHI MMOTYXXHUMH, TIPOTe €KOHOMHHUMU JaMIiaMu. Taky * (YHKIF0 BUKOHYIOTh 1 CBITHIIbHUKH,
“yToreHi” B IpyHT, 6eToH abo acdanbT.

OcBiTiIoBalIbHI MPHUIAIU, KOTPi 3aCTOCOBYIOTH JISl CBITJIOBOTO apXiTEKTypHOTO AW3aiiHy,
MOXYTh OyTH SK TpamuiiiiHoi (opMu, Tak 1 aOCONIOTHO CHEIlialli3oBaHOi, MPHU3HAYEHOI I
KOHKPETHOTO 3acToCyBaHHA. [Ipn 1IboMy HaBiTH TpaAWIliiiHI CBITHMIIBHUKH MOXHa BHKOPHUCTOBYBATH
HEeCTaHIapTHO. BUKOHAHHS BEJIMKHX CBITJIOTEXHIYHUX apXiTEKTYpHHX MPOEKTIB TOB’S3aHO 3a3BUYAl
i3 BUKOPUCTAHHSM EHEpro30epiratounx MPHIaaiB; METajJo-TaJOTCHHUX Ta CBITJIOMIOMHUX JKEpe
CBITIIA.

Y  nexopaTMBHOMY TijAcBidyBaHHI (acaiiB Oy/IiBelb BHKOPHUCTOBYIOTH CBITHJIBHUKH
HACTYMHUX THIIIB!

— BYJIUYHI Ha CTOBIAX;

— CBITWJILHUKH JUTSI OCBITIICHHS aBTOIOPIT 1 TIJIOIIT;

— JixTapi JJs mijcBivyBaHHs (acanis;

— MigBICHI HA Tpocax 1 pO3TSHKKaX (3aCTOCOBYIOThH U CTBOPEHHS CBATKOBOI, MapagHOi Ta
pEeKIIaMHOT UTFOMIHAITIT aBTOOPIT 1 MAPKOBUX TEPUTOPIH);

— HACTiHHI (3aJIeXXHO BiJl HaNpsSMKYy CTBOPIOIOTH SICKpaBi BEPTUKAIbHI, TOPU3OHTAIBHI a0bo
JiaroHanbHi CBITJIOBI IUIIMHU Ha ¢acaii. 3acTOCOBYIOTh ISl MiACBIYYBaHHS apXiTEKTYpHHX €IEMEHTIB
(hacanis: ppusis, Kamiteneid, OapensediB, KApHU3IB Ta iH.);

— HACTIHHI TIOBOPOTHI CBITWJIBHHKH IS TiACBIYyBaHHS ¢acanay (HaroTh 3MOTY OIEpaTHBHO
3MIHIOBAaTH CBITJIOBY KapTuHY. Temep aenani mupIiie BUKOPUCTOBYIOTH MOBOPOTHI CBITHJIBHHKH 3
KOMII ' FOTEpHUM YIPaBIiHHSM);

— Opa, O JafOTh JOKAJIbHE MiJACBIYYBaHHS SK 3HU3Y BrOpYy, TaK 1 3rOPH BHH3 3JICIKHO Bill
CIoco0y YCTaHOBKU;
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— cafioBi (3aCTOCOBYIOTH [UISl OTOPOIKEHHS Ta BUAIJICHHS TAPKOBUX ajel 1 JOPIKOK, OTOUEHHS
11 OOMEeXCHHS TICBHUX CaJIOBUX, MalJaHYHKIB, KBITHUKIB 1 KITyMO, MiJICBIYyBaHHS CKYJIBITYPHHUX TPYI
Ta 30H BiJIMOYUHKY, aTbTAHOK 1 T. 11.);

— MPOXEKTOpHU ISl MiAcBidyBaHHs (acaniB (X HaHOLIbIE 3aCTOCYBYIOTH B apXiTEKTypHOMY
ocBiTieHHi. BcraHoBmeHni Ha BimcTaHi Bim 00’€KTa IMUPOKOKYTHI TaJlOTEHHI  CBITHIHHHKH
BUKOPHUCTOBYIOTH JUISl 3aTJILHOTO OCBTLICHHS, IIJIECIIPSMOBaHI — IS JIOKaJIbHOTO OCBITJICHHS! OKPEMIX
30H, a pO3TalllOBaHi Ha CTiHI CIyXaTh JJIsI CTBOPEHHS PI3HUX e(EeKTiB: BEPTUKAIGHUX CBITIIOBHX
CTOBITiB, HE3BUYAWHOTO TIiICBIYyBaHHS €JIEMEHTIB ICKOPY, CTBOPEHHS KOHTPACTHHUX TiHEH 1 T. IL.;

— BOY/IOBaHI I'PYHTOBI CBITWJIBHUKM apXiTEKTYpHOTO IIiJCBIYyBaHHs (3ariviOJIeHHS B IPYHT
TOYKOBUX CBITHJIBLHHUKIB 3aCTOCOBYIOTH JIJIsl HUKHBOTO MiICBIUyBaHHS (acajiB i OKOJbLHUX MMOBEPXIB.
[lpunagm 111 OCBITIEHHS TMIMIOXIMHWUX TMPOCTOPIB: TpOTyapiB, OyNbBapiB, CKBEPIB MOXYTh
BUKOPHCTOBYBATH TaKOXK SIK CAMOCTIIHI €JIEMEHTH JCKOPY);

— CBITJIOMIOAHI CTpiuky (HAW4YaCTIiIIe 3aCTOCOBYIOTH Il CTBOPEHHS €(EeKTy KOHTYPHO-
CHIIYETHOTO TIi/ICBiYyBaHH1. );

OxkpiM yCiX 3raJlaHuX THITB CBITHWJIBHHKIB, JJIS JOCATHEHHS CICMiaIbHUX €(EeKTiB MOKHA
BUKOPUCTOBYBAaTH 1 JIa3epHi JpKepeda CBiTJIa, MPHCTPOI CTBOpEHHsS TrosorpadiyHux oOpasis,
TPUBUMIPHI CBITJIOBI KAPTHHH, KOJBOPOBO-MY3HU4HI YCTAHOBKH Ta 0ararto iHIIUX.

ExoHOMiUHY JOIIMBHICTE BHKOPHUCTAHHS pPI3HHX THIIB OCBITIIFOBAIBHOI amapaTrypu
3a0e3MeuyIoTh JUKepesa CBiTia, 110, CBOEIO YeProl0 AUIATHCS Ha TaKi THITH:

— JIaMIU PO3KAPIOBaHHS (HAUTpaguUidHIIII 1 X J0Ci MIMPOKO BUKOPUCTOBYIOThH Y CBITJIOBUX
npunagax. OQHaK HUHI 1X 3aCTOCYBaHHsS OOMEKEHE 3aKOHOM I'DaHMYHOI €NEKTPUYHOI MOTY>KHOCTI B
100 BT, ToMy Taki JIaMImE TIOCTIMHO 1 HEYXWJIBHO BUTICHSIOTH CYYacCHIINI €KOHOMHI ¥ HamidHIII
pUIIaIN);

— TaJioTeHHI (32 OJHAKOBOi ENEeKTPUYHOI TOTYKHOCTI BOHM JalOTh Ha0arato OuIbIIHIA
CBITIIOBUH MOTiK. OKpiM TOTO, I1i OCBITIIIOBAIBHI NMPHIAIA MAIOTh KONIPHY TEMIIEpaTypy Ta iHICKC
nepeiavi  KoJIbopy, HaHOMIKYMN 0 TPUPOJHOTO JEHHOTO COHSYHOTO cBiTia. Haitmmpine Taki
OpUIad 3aCTOCOBYIOTH TPH CTBOPEHHI TOTYXKHHUX TOYKOBHX JUDKEpEN CBITJIA, MPOKEKTOPIB IS
3aJTMBAIOYOTrO 1 JIOKAJTHHOTO OCBITIICHHS);

— CBITJIOJIOHI CBITMJIBHUKH IJIsl apXITEKTYpHOTO MiICBIYyBaHHA (IIOCTYIIOBO ‘“3aBOHOBYIOTH”
yci cdepu MTYYHOTO OCBITICHHS — 3aBOSIKM Maci mepesar). s 3acTOCyBaHHSI K Yy CBITJIOBOMY
MU3aiiHi CBITIIONIOAHE MiACBiUyBaHHS (acalaiB OyaiBenp Mae IIe OJHY He3alepedHy IepeBary,
HEJOCTYITHY IS iHIIHNX, — 1€ IX KOJBOPOBE PO3MAITTS, BUPAKCHE Y MIUPOKOMY Aiara3zoHi KOMIPHUX
BIATIHKIB HAsBHUX HA PUHKY CBITWIBHHUKIB. Y TPaJUIIHHUX JIaMIIaX LbOTO JOCITalTh TUIBKH
3aCTOCYBaHHSM CHEIiallbHUX KOJBOPOBHX CBITIOQLIBTPIB, a BXKE MPO MOMKIHMBICTh ITUHAMIYHOTO
VIIPABTIHHAS KOJIEOPOM HE HACTHCH).

Oxpim LED-naMn TpaauiiiHOTO BHAY 1 3aCTOCYBaHHS, BEJIHYE3HI MOXKIUBOCTI y CBITIIOBOMY
odopMIIeHH] HaAIOTh TAKOX CBITIOAI0AHI MAaTPU4HI €KpaHU Ta CTPiuKH. JJOBrOBiYHICTh, HaAIHHICTB,
€KOHOMHICTh, JMHAaMIYHICTh B YIPaBIiHHI, PI3HOMAaHITHICTh, Malli PO3MipH, BeJIMKa MeXaHidHa
MIIHICTh [UX TMPHIAIIB IIBUIKO BHBEIW CBITJIOMIOAHI CBITWJIBHMKHM B JIiiepd OLIBIIOCTI cdhep
3aCTOCYBaHHS y cBiTiOTexHimi [6, c¢. 31]. ¥V ToMmy umchai — B cdepi CBITIOBOTO apXiTeKTypHOTO
JIn3aiiHy.

JlroMiHEeCIIEHTHI Ta30pO3psAHI JaMIIM MaloTh TUIBKH OJHY IepeBary — €KOHOMHICTB. A iX
OCHOBHUMH HEJIOJIIKAMH €: TPUBAIUI Yac BUXOAY HA POOOYMH PEKUM, MPUMXIIUBICTD 1 HEHAIIHHICTD
B YMOBaX BHCOKOi BOJIOTOCTi, CIIEKH a00 XOJOAY, IO 3HAYHOIO Mipol0 OOMEKY€ 3aCTOCYBaHHS s
apXITeKTYPHOTO TiJACBITyBaHHs. BpaxoByI0UM PO3BUTOK 1 PO3MIUPEHHS aCOPTUMEHTY CBITIOHIOMHUX
OCBITJIIOBaJIbHUX MPHJIAJiB, MOKHA CKa3aTH, IO TUILKU HIKYA I[IHA IIe YTPUMYE Ta30pO3PsaHI JTaMITH
B 1iHi cepi 3actocyBanns. [IpaBna, i 110 mepeBary BOHU IIBUIKO BTpadaroTh [2, ¢. 16]. Ti, xTo mMaB
3MOTy 1M00AuYuTH TBOPIHHA APEBHIX 30J4UX, 3MOXKYTh PO3IOBICTH HPO TE, K BUIUIMBAE 3 PAHKOBOI'O
TyMaHy B IIPOMEHSX COHLIA, 110 CXOAUTH, uyaoBuil Tamk-Maxan abo 3aropsiroThCs 30JJ0TOM Ha 3aX0.i
kynonmn Kikcpkux nepkoB. [Ipo Te, SIK MEpeTBOPIOETHCS MPOTATOM AHSA Haa AdiHamu IpeBHiH
Akporons ab0 3MIHIOIOTH BHpa3d OOJIMY — BiJl 3JI00HO-BOPOXHX N0 (iTOCOPCHKO-3aMHUCICHUX —
3HameHuTi xXumepu Hotp-Jlam nme [1api. CroroaHi 3aBIsSKH TOCATHEHHSIM CydacHOT HAYKH ¥ TEXHIKH Ta
BIOCKOHAJIGHHIO MAaiCTEpPHOCTI apxXiTeKTOpiB 1 JAM3allHEpiB € MOXJIMBICTH 3a JIOTIOMOTOIO
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JIEKOPAaTUBHOTO OCBITIEHHs (acaaiB OyniBenb, TOBEPXOHb MANWX apXiTeKTypHUX (opm i
JTaHMAPTHAX TPOCTOPIB OKUBUTH CKaM’SHII apXiTEKTypHI 00’ €KTH, CTBOPHBIIM Ha CTHKY JBOX
TEeXHIK HOBUH BUJ MUCTeITBa [8, c. 156].

OXOpOHHE OCBITJIICHHS CIYXWTh U1 3a0€3MeUeHHs] HEIPOHUKHEHHS Ha TEPUTOPII0 Mix yac
BIJICYTHOCTI TOCTIOZIapiB Ta BHOYI. Y JaHOMY BHITAJIKy OCBITIIOBAJLHUMHU MPHIAJaMH € HAWJacTiIne
NPOKEKTOPH PI3HOTO pO3Mipy, B sKi BOYIOBaHI JaTYMKU PyXy IO CHOpPalbOBYIOTH Ipu pyci. Llei
MPHUIIOM OJTHOYACHO CIIYXHTh 1 SIK OXOpPOHENb, KOTPHU BIIJIAKYE HEJOOPO3WWIWBIIB, 1 SK 3aci0
ekoHoMii enekTpoeHeprii (00 CBITUTH TiNbKH 3a MOTpeOu). CTOCOBHO K MICIh OXOPOHHOTO
OCBITJICHHS, TO HOrO BCTAHOBIIOIOTH 10 TIEPUMETPY TEpUTOpii, 10 mepedyBae  mif
BiJICOCIIOCTEPEIKCHHSIM.

KamepHe ocBiTIIEeHHS — 1€ HE CBITWJIBHHKH IO KyTaX, a po3cisHe cBiTio. [loci B Oararpox
CHIANBHIX € TUTBKU JIBA JDKepesia CBITNA: 3aralIbHUN — Ha CTeNi, i I yuTaHHS — Hax JTiKkoM. OmHaK
e 30BCiM He Te, MmO AouinbHe. CBITHIBHUK AJsl POMAaHTHKH Ja€ PO3CisHE, MPUIIIyIIEHE CBITIO,
[[IJIKOM iHIIe, SK CBITHJIBHUK s uuTaHHd. Kiacudikallito OCBITIIOBANBHUX TMPHIANIB Ta iX
3aCTOCYBaHHS JUB. y Ta0mii 1.

OTxe, Bci 3rajiaHi CBITWJIBHUKM 3aBISIKH CBOIM XapaKTEPUCTHKaM AAlOTh 3MOTY ITOBHICTIO
3MIiHUTH 30BHIIIHICTh CIIOPYIH, NEPETBOPUBIIN, CKAXIMO, JKUTIOBUH OYAMHOK B IMIEpaTOPCHKUI
najar abo KOCMIuHWN KopaOelb MPUOYIBIIB. Y bOMY BHITAIKy, HAIIPHUKIA, HaBITh BUKOPUCTAHHSI
3BUYAaWHUX TPHUIOPOXKHIX JIXTapiB HE SIK OCBITIIOBAIBHHUX IMPHJIAJiB, & K CAMOCTIHHUX EJIEMEHTIB
CTBOPIOBAHOT0 00pa3y MOKe MpalioBaTh Ha WUIICHE COPHUUHATTA 3arajlbHOi XYyIOXHBOI imei. A
OCBITIIEHHS JIOPIOK 1 TpOTyapiB MNpH [bOMY BapTO 3IIMCHIOBATH IHIIMMH CBITHIEHUKAMHU,
MIPUXOBAHUMH BiJl OUeH, MaJTIOI0UH, CKa)KiMO, Ha 3BHYalHOMY ac(anbTi OpyKiBKY UM JIICOBY CTEXKKY.
BararcTBO MOXIMBOCTEH CydacHOI TEXHIKHM Ja€ 3MOTY peali3yBaTH HOMIT HalcMinuBimoi ¢anTasii.
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a) 0) B)

Puc.]. CBITUIBHUKH BYJIMYHI TiJ1 JIAMITY PO3KaplOBaHH: a) CBITWIILHUKH JEKOPATUBHI, 0) IPOKEKTOP
ITiJT TAJIOTCHHY JIAMITY; B) CBITHJILHUKA BOJIOTO3aXHIIEHI

0) B)

Puc. 2. CBITUILHUKY CBITJIOMIOHI BYJIMYHI: a) CBITHIILHUKY BOJIOTO3aXHUIICHI; 0) CBITIO 10 THU
MPOXKEKTOP; B) CBITWJIBHUKH CBITIOAI0HI (HAa KOHCOJIB)

Puc. 3. CBITHIBHUKY BYJIWUYHI M1 Ta30pO3PSIIHY JIAMITY: a) CBITHIIPHHK JIIOMiHECTICHTHUH
BOJIOTO3axXHILEHNH; 0) CBITWIIFHUK MiABICHUH; B) CBITHIBHUK i tammy JPI; r) mpoxkekTop 3
ra3opo3psIHOO JIAMIIOKO; 1) CBITHIIBHUK i nammy J{PJI
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Tabnuys 1
Bug . . 3arajpHUI BUTIISA
; 3aBmaHHA BuxopucroBysani | [xepena cBiTia B . .
OCBIT- [pu3HaueHHs . . . CBITHIILHHUKIB
OCBITJICHHS CBITHIIbHUKHA CBITHIIbHUKA
JICHHS (pucyHnox Ne)
OCBITJIEHHS M1 IBULLIEHHS CBITIIONIOAHI CBITIIOIOAH1 puc. 1, a,
BYJIAIIb, IDIOMI, Oe3meKu pyxy MIPOXKEKTOPH Ta MOJTYJi, puc. 2, B,
IIIOXIHUX 30H | TPAHCIIOPTY i IIPOKEKTOPH 3 nammu JPJI, IPI, | puc.3,a,B, 1
MIIOXOIB razopospsgaumu | {HaT, ramorensi
%_ JIaMITIAMH; CBITJIOBI | JIAMITH
& 3HAKH 1 PO3KaprOBaHHS
= TIOKAKYNKHU
. | oxoponne OXOpOHA TEPHUTOPII | TPOKEKTOPH CBITJIONIONHI puc. 1, 0, B,
OCBITJIEHHS pi3HO1 MO/Iyi, JIAMITH puc. 2, 0,
Y3/I0BK MEXi motyxHocTi, B aki | APJI, IPI, MuaT, | puc.3,606,T
TEpUTOPii, 110 BOymOBaHi rajJoreHHi JIaMIu
OXOPOHSETHCS JIATYUKU PYyXy PO3KApIOBAHHS
KOHTYPHO- BUJIIICHHS LIMPOKOKYTHI CBITIIOI0AHI puc. 1, 0,
CUITyeTHE OKpEeMUX MIPOKEKTOPH BOJIOTO3aXHUCHI puc. 2, a, 0,
CaMOCTIHHHX BEJIMKOT CTpIYKH, HEOHOBI | puc. 3, a,T
esleMeHTiB (acaay | MOTYXHOCTI; JIaMIIy;
[IISIXOM JIFOMIHECIIEHTHI 1 | TFOMIHECIIEHTH1
TiCBI9yBaHHSAM IX | CBITJIONIONHI JIAMITH 1 JIAMITA
3331y abo 1o CBITHIIEHUKA PO3KaprOBaHHS;
KOHTYpY gamnu JAPJI, IPI
MiACBIYyBaHHS OCBITJIICHHS CBITIIONIOAH] CBITIOIOAH1 puc. 1, 0,
(dbparmMeHTiB (acaziB OyaiBenb, | IPOKEKTOPH Ta MOy, puc. 2, 0,
OKpeMHUX OYIMHKIB | TaM'SITHUKIB, MIPOXKEKTOPH 3 nammu JIPJI, IPI, | puc.3,T
Ta CIOPY/[I (hOHTaHIB, 3€JICHHUX | TA30PO3PSAHUMH | TaJIOTCHHI JIAMITH
HACa/HKCHb JIaMIIaMu PO3KapIOBAHHS
3aJTUBAIOYUM
2 CBITJIOM
=
g
2 OCBITJICHHS BHSIBJICHHS CBITHJILHHUKH 3 JIFOMIHECHIEHTHI puc. 2, a,
Y | 3cepenuHu TEKTOHIKH JIIOMIHECIIEHTHUM | JIAMITH, JIAMITH
g OyaiBeNb CBITJIOM, |H IaMIIaMH Ta PpO3XKaproBaHHS
I~ IO TPOXOJTUTH JIaMIIaMU
% 3CEPE/IMHH HEPE3 | POIKAPIOBAHHS
E 3aCKJIEHI IOBEPXHI
40:- 00'ekTHE MiACBI9yBaHHS CBITVIOAIOIHI CBITVIOMIONHI puc. 1, 0,
JIOKaJIbHOTO MIPOKEKTOPH Ta MOy, puc. 2, 0,
00'€KTY, BUIUMOTO | IPOXKEKTOPH 3 nammu JIPJI, JIPI, | puc. 3, T
3 TOYKH 30pY ra3opo3psAIAHIMHU raJOTeHHI JIAMITH
MIIOX0AY JIAMIIAMU; PO3KAPIOBAHHS
KaMepHe Mi/ICBIYyBaHHS CBITHJIBHUKH 3 CBITJIONIOAHI puc. 1, a,
PO3CISIHUM, CBITIIONIOaMH, CTpIYKH, HEOHOBI | puc. 2, a,
MPUTTTYIIEHUM CBITIIONIOAHI JIaMIId; puc. 3, a
CBITJIIOM CTpIYKH Ta JIAMIIM | TEOMiHECIICHTHI
PO3KapIOBaHHS JIAMIIH 1 JIaMITH
pO3KAPIOBAHHS,
ancamOieBe MiICBi9yBaHHS CBITJIOMIOAHI CBITJIOIIOAHI puc. 1, 0,
TIEBHO1 MIPOKEKTOPH Ta MOy, puc. 2, 0,
B3a€EMO3AJIEKHOI | IPOKEKTOPH 3 mammu APJI, IPL, | puc. 3, T
rpyma 00'eKTIB ra30pO3pSAHAMHU | TaJOTCHHI JIAMITH
JIAMIIaMU; PO3KAPIOBAHHS
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30HAIBHO- MiACBi9yBaHHS CBITJIOAIOIHI CBITVIOAIOIHL puc. 1, 6,
JIOKAJIbHE OKpEMHX CTpIYKH, MOy, puc. 2, 0,
€CTETHYHO CBIiTIIOMIOMHI nammu JIPJI, IPI, | puc. 3, T
BUpaA3HKUX 200 MIPOXKEKTOPHU Ta raJoreHHi JIaMIu
XapaKTepHUX MIPOKEKTOPH 3 PpO3KaproBaHHs
esieMeHTIB acany |razopo3psSIHUMHU
JaMIIAMH;
¢doHOBe CTBOPEHHS CBITIIONIOAHI CBITJIONIOAHI puc. 1, 6,
(hoHoBoOrO MOITA IIPOXKEKTOPU Ta MOy, puc. 2, 6,
abo CBITIOBOTO IIPOKEKTOPH 3 mamnu APJI, AP, | puc. 3,1
Bi3epYHKY ra30pO3pSAHAMHU | TaJOTCHHI JIAMITH
JAMIIAMH; PO3KapIOBAHHS
MPOEKTyI0Ya MIPOEKITis CBITVIOAIOIHI CBITJIOAIOIHL puc. 1, 6,
rpadika CTaTUIHHX 200 MIPOKEKTOPH Ta MOy, puc. 2, 0,
pyXoMHX MPOKEKTOPHU 3 nammu JIPJI, IPI, | puc. 3, T
300pa)keHb Ha ra30po3pSAHUMH | TaJOTeHHI JIAMITH
thacan Oymisii JIaMIIaMu; pO3XKAPIOBAHHS
KOHTYpHE Mi/ICBIYyBaHHS CBITIIONIOAH] CBITIIONIONH] puc. 2, a,
(cBiTioBa rpadika) | pacamy He nHIIe | IPOKEKTOPH Ta MOy, puc. 3, a,
OJTHOTO OYAMHKY, a | IPOXKEKTOPH 3 snamnu JIPJI, JIPI,
W JIOMOMIKHUX ra3opo3psSAHUMH rajJoreHHi JJaMnu
criopy, JIaMITaMH; PO3KapIOBaHHS
MPWJIETIIOTO0
naaamadTy,
POCIMHHOCTI Ta iH.
MIPUXOBaHE U e(pEKTHOTO JIFOMIHECIIEHTHI 1 | CBITVIOMIOAHI puc. 2, a,
OKpECIICHHS CBITVIOAIOIHI BOJIOTO3aXMCHI puc. 3, a,
PO3MIpiB OyIiBi 1 | CBITHJIBHUKA CTPIYKH, HEOHOBI
= i cbopMH JIAMIIH; '
5 po3CITHUMHA JIFOMIHECIICHTHI
E MOTOKAMH CBITJIa JIAMITH 1 JTaMITH
E PO3KaPIOBAHHS;
o | ausamiunnii KOJIip | CTBOpEHHS CBITIIOIOAHI ciTnogionni RGB | puc. 2,6
E XYAOXKHIX 00pa3iB | CTpiUKH, CTpIuKH,
= 3a JOTIIOMOT' OO CcBiTIOAI0AH] cinogionHi RGB
= 3MiHH KOJIIPHUX MIPOKEKTOPH HPOKEKTOPH,
= MOJIIB KOJILOPO-MY3H4HI
MiACBi9yBaHHS YCTaHOBKH
tdacamy
¢doro-, TIEPETBOPEHHS CBITJIONIO/HI Ja3epHi Kepena | puc. 2, 0
MyIbTUMEiHNN | hacamy B MIPOKEKTOPH CBITJIa; IPUCTPOL
dacan MYJIBTHMEIIHHAN CTBOPEHHS
€KpaH, 30aTHUI rojorpapiqHuX
BIATBOPIOBATH o0pa3iB;
300paxkeHHs a0 TPUBUMIpPHI
BieodparMeHTH. CBITJIOBI KapTHHH;
KOJILOPO-MY3H4HI
YCTAaHOBKH
246 Hayxkosi 3anickn. Cepist: MuctenrBozHaBcTBo. — 2016. — No2. (Bum. 35)




