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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA OOII

Kon

PesyabTaTt ocBoennss OOIT

yHHBepcaJIbeIe KOMIIETCHIIUN

YK(Y)-1

Crioco0eH OCyIIeCTBIATh KPUTUYECKUI aHaIu3 MPOOJIEMHBIX CUTYalluid Ha OCHOBE
CUCTEMHOTI'0 II0JIX0/1a, BbIPA0AThIBATh CTPATETHIO ACHCTBUIA

YK(Y)-2

Crniocob6eH yrmpaBisiTh MPOEKTOM Ha BCEX ATallax €ro >KM3HEHHOIO LUK

YK(Y)-3

Crioco0OeH OpraHru30BEIBATh M PYKOBOJAUTH paOOTOW KOMAaH/IbI, BEIpAOATHIBAS
KOMaHHYIO CTPATErHIO ISl JOCTHKCHHUS TOCTABICHHOM 1IeTTN

YK(Y)-4

Crnoco0eH npuMeHsTh COBpEMEHHbIE KOMMYHUKATHUBHbIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPAHHOM (-bIX) SI3BIKE (-aX), U aKaJEMUYECKOTO U IPO(EeCCHOHATILHOTO
B3aHUMOJICUCTBU

YK(Y)-5

CrniocobeH aHaIM3upOBaTh U YYUTHIBATH pa3HOOOpa3ne KyJIbTyp B poIecce
MEXKYJIbTYPHOT'O B3aUMOJACHCTBUS

YK(Y)-6

Crnioco0eH ompeenanTb U peaan30BaTh IPUOPUTETHI COOCTBEHHOM EATENbHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHHS HA OCHOBE CAMOOIICHKU

OobmenpodgeccuoHaTbHbIE KOMIIETEHIIMT

OIK(Y)-1

CrniocobeH npeAcTaBiIsATh COBPEMEHHYIO KAPTUHY MUpa Hay4YHYIO0 KapTUHY MUPA,
BBISIBJISATh €CTECTBEHHOHAYUHYIO CYIIHOCTh MPo0sIeMbl, (OpMYIMPOBATh 3aauH,
OIpEeNIeNIATh IYTH UX PEIIeHUs U OLleHUBaTh 3((PEKTUBHOCTH BHIOOPA U METOJIOB
IIPaBOBOM 3alUTHI PE3YJIbTATOB UHTEIIEKTYAJIbHOU NEATEIBHOCTH C YyUETOB
cienn()MKH UCCIeTOBAaHUN ISl pa3pabOTKH ONTUYECKON TEXHUKH, OITHIECKUX
MaTepUaoB U TEXHOJIOIMH ONITHYECKOr0 MPOU3BOJCTBA

OTIK(Y)-2

Crnioco0eH opraHn3oBaTh IPOBEACHUE HAYYHOTO UCCIIEI0BaHUs U pa3padoTKy,
MPEJCTABIATh U apIYMEHTHUPOBAHHO 3aIMIIATh OJyYEHHbIE PE3yIbTaThl
MHTEJUIEKTYaJIbHOM J1eATEIbHOCTH, CBSI3aHHbIE C HAYYHBIMU UCCIIEIOBAaHUAMU B
00JIaCTH ONTUYECKON TEXHUKH, ONITUKO-3JIEKTPOHHBIX MPUOOPOB U CUCTEM

OIK(Y)-3

CrnocoGeH nmpuoOpeTaTh U UCTIOIB30BaTh HOBBIE 3HAHUS B CBOEH MPEeIMETHOU
00J1aCTH HAa OCHOBE MH(POPMAIIMOHHBIX CUCTEM U TEXHOJIOTH, peiaraTh HOBbIE
WJIEH U MOJIXOAbI K PEIIEHUIO MHKEHEPHBIX 3a]1a4

IMpodeccuonanbHbIe KOMIIETEHIIUT

MK (Y)-1

CrocoOHOCTh K aHAJTU3y COCTOSIHUSA HAyYHO-TEXHUUYECKON POOIeMBl,
(OpMHUPOBAHNIO TEXHUYECKOTO 3a/IaHMs U IOCTAaHOBKE IIEJIU U 3a]1a4 B cdepe
MPOEKTUPOBAHUS ONITUYECKUX U ONTHUKO-JIEKTPOHHBIX TPHOOPOB, CUCTEM U
KOMIIJIEKCOB, B 00JIACTH UCCIIEOBAHUS ONTHUECKUX MAaTepHAIOB U TEXHOJIOTUN Ha
OCHOBE M0100pa U N3YYEHHSI TUTEPATYPHBIX U MATEHTHBIX UICTOYHUKOB

MK(Y)-2

CriocoGHOCTh K MOIETUPOBAHUIO PAOOTHI ONITUKO-3JIEKTPOHHBIX TPHOOPOB U
CBETOTEXHUYECKHUX YCTPOWCTB HA OCHOBE (PM3NYECKUX MPOLIECCOB U SBJICHUH,
BbIOOPY YHCIICHHOTO METO/a UX MOJAETHPOBAHUS, pa3paboTKe HOBOTO MIIH BHIOOD
rOTOBOTO aJIrOPUTMA PELIEHUS 3a7aun

MK (Y)-3

CriocoOHOCTB K BEIOOPY ONTUMAJILHOTO METOAA U pa3paboTKe Mporpamm
HKCHEPUMEHTAIbHBIX UCCIIeIOBAHUMN, IPOBEICHUIO ONTUYECKHX, POTOMETPUUECKUX




U DJICKTPUYECKUX U3MEPEHHI C BHIOOPOM TEXHUYECKHX CPEICTB M 00paboTKON
HKCHEPUMEHTAIbHBIX JAHHBIX

MK(Y)-4

CriocoOHOCTH K pa3paboTKe ¥ BHEIPCHUIO (POTOHHBIX U OMTHUYECKUX TEXHOJOTUH, K
pa3paboTKe METOIOB KOHTPOJIS Ka4eCTBA MAaTEPHAIIOB U M3CIIHIA, COCTABICHUIO
MPOTrpaMM UCTIBITAHUNA COBPEMEHHBIX CBETOTEXHHYECKHX M ONTUYCCKUX MPUOOPOB H
YCTPOUCTB, (DOTOHHBIX MATEPUAIIOB.

MK(Y)-5

CriocoOHOCTh KOHCTPYMPOBATh U MPOEKTUPOBATH OT/IENIbHBIE Y3JIbl U OJIOKH IS
OCBETHUTEIBHOM, 00JydaTenbHOM, ONITUKO-3JIEKTPOHHOM, JIa3epHON TEXHUKH,
ONTOBOJIOKOHHBIX, ONITUYECKUX, OIITUKO-IEKTPOHHBIX, JIA3EPHBIX CUCTEM U
KOMILIEKCOB, OCBETUTEIBHBIX U 00JIydaTeIbHbIX YCTAHOBOK PA3IMUHOrO
Ha3HA4YCHMUS.

MK(Y)-6

CriocoGHOCTh MPUMEHSITh COBPEMEHHYIO 3JIEMEHTHYIO 0a3y 3JIEKTPOTEXHHKH,
ANEKTPOHUKU M MUKPOIPOLECCOPHON TEXHUKH MPHU pa3pabOTKe U MPOSKTUPOBAHUU
ONTUYECKUX U CBETOTEXHUYECKUX CHCTEM, TPUOOPOB JIeTale U y3JI0B
ONTOTEXHUKH,

MK(Y)-7

CriocoOHOCTh MPOBOANTH HAYYHBIE HCCIEIOBAHUS U OMBITHO-KOHCTPYKTOPCKHUE
paboThI B 00J1aCTH ONTHYECKOTO TIPUOOPOCTPOCHHUS, OIITHYECKUX MATEPUAIIOB U
TEXHOJOTUN

IIpogeccuonanbHbIe KOMIIETEHIUH YHUBEPCUTETA

JIIK (Y)-1

CnocoOeH  MPOEKTHPOBaTh ¥  OPraHW30BBIBATH  YYEOHBIH  Mporecc 1o
00pa3oBaTeIbLHBIM nporpaMmmam c UCII0JIb30BaHUEM COBPEMEHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUN




TOMSK TOMCKUNN
POLYTECHNIC MONMUTEXHUYECKUN
UNIVERSITY INIMB YHUBEPCUTET

MuHUcTepCcTBO HayKM 1 Bbicluero obpasosaHua Poccuinickon Qegepaunm
bepepanbHoe rocygapcTBEHHOE aBTOHOMHOE
obpaszoBaTenibHOE yupexaeHre Bbiclero obpasoBaHuna
«HaumoHanbHbIN nccnegoBaTeNbCcknii TOMCKUIM MONMTEXHUYECKNA YHUBEPCUTeT (TI1Y)

[Mkona  WIITHIIT

Hamnpasnenue noarorosku (crnennanbHocth)12.04.12 «OOTOTEXHUKA»
OTnenenue MKOJIbI

(HOILI)  MarepuanoBeieHUs

VTBEPXAIO:
PykoBogutens OOIT

E.®. IlomucanoBa
(ITonmuce) (MHara) (®.1.0.)

3AJAHUE
HA BbINOJIHEHNE BbINYCKHON KBAJIN(QUKAIMOHHOM PadoThI
B dopwme:

MarucTepCcKOM IUCcCepTalun

(baxanaBpcKOi pabOTHI, TUIIOMHOTO MPOEKTa/paboThl, MarMCTEPCKON ICCePTALIH)

CryneHry:

I'pynna [0)% (0]

4BMO1 Bumnsikosoit FOnuu ApkajbeBHe

Tema paGoThI:

Pa3padorka cBeroBoro ancamoéJisi napka CysopoBa r. Tomck

YTBepxkaeHa MpUKa30M JUPEKTOpa (1aTa, HOMEP)

Cpok cliauu CTy/IGHTOM BBITIOJIHEHHOM pabOTHI: 7.06.2021
TEXHUYECKOE 3AJIAHUE:
Hcxoanbie nanHbIe K padoTe Jluteparypa no teme BKP. O6nekT ncciaenoBanus —

ckBep CyBoposa r. ToMck

(naumenosane 06veKmMa UCCIe006aHs UNU NPOEKIMUPOBAHUA,
nPOU3EOOUMENLHOCHIL UL HASPY3KA; PEXCUM PAbOMbl
(nenpepwigHblll, NEPUOOUYeCKUll, YUKIUYECKUll u m. d.), 8uo
CHIPbA UTU MAMEPUAT U30enUs; mpebo6anus K npooyKmy,
uz0enuio unu npoyeccy; ocobvie mpebosanis K 0cOOeHHOCHAM
yHKyuoHUpOBanUs (FKCnIyamayuu) 00veKma uiu usoeus 8
niaHe 6e30NaACHOCIU IKCHILYAMAYUL, BIUAHUSL HA OKPYHCAIOULYIO
cpeqdy, sHepeo3ampamam, SKOHOMUYECKUL AHAIU3 U M. O.).




Ilepeyens noaJieRaUX HCCIETOBAHNIO,
NPOEKTHPOBAHMIO H Pa3padoTKe

BOIIPOCOB

(ananumuyeckuii 0630p no IUMePAMyPHLIM UCTHOYHUKAM C
Yenvio BbIACHEHUs. OOCIMUNCEHUL MUPOBOUL HAYKU MEXHUKU 8
paccmampusaemoti 061acmu; noCMaHo8Ka 3a0ayu
UCced08aHus, NPOEKMUPOBAHU, KOHCPYUPOBAHUS,
coodepatcanie npoyedypsl UCCIO08AHUL, NPOEKMUPOBAHUSL,
KOHCMPYUPOBanusl; 00cyxcoerue pesyibmamos 6blnoIHeHHOU
pabomvl; HauMeHOBaHUE OONOTHUMETbHbIX PA30eI08,
noonedxcawux paspabomre; 3aKuoyeHue no pabome).

1.  0O0630p
JICKOPATUBHOE

JUTEPATYpBl:  YTUIUTApHOE WU

OCBEILIEHUE, BHJBl  CBETOBBIX
puOOpPOB, CIOCOOBI OCBELIEHHUS] MOHYMEHTOB.

2. AHanu3 CyliecTBYIOLIEH OCBETUTENbHON
YCTaHOBKH.

3. IlpoekTupoBaHue AU3aH-TIPOCKTA OCBEILICHUS
ckBepa CyBoposa r. ToMck

4. AHanu3 NOJy4YEeHHBIX Pe3yIbTaTOB.

Ilepeuyenn rpapuyeckoro Mmatepuajia

(c mouHBIM YyKa3aHuem 00sA3amenbHbIX Yepmediceti)

1. JluzaitH-nipoekTsl ocBelieHus: ckepa CyBopoBa r.
Tomck

(c ykasanuem pazoenos)

KoHcyabTaHTBI 0 pa3jiesiaM BbIYCKHON KBAJIU(PUKAIMOHHOI padoThI

Pazgen Koncynabrant
DuHaHCOBBII MEHEDKMEHT Kamyk U.B., nonenr OCT'H LLIBUIIT
CornuanbHas CxkaukoBa JI.A., ctapmuii mpenojgaBarelib
OTBETCTBEHHOCTh
Paznen na  uHoctpanHowm | CtpensHukoBa A.b., nouent O IIBUIT
SI3BIKE

HaszBanus pa3xeioB, KOTOPbIC TO/I’KHBI ObITh HAIIMCAHBI HHOCTPAHHOM SI3bIKE:

Utilitarian and Decorative Lighting

JlaTa BbI/1a4M 32JaHHMA HA BbINIOJIHEHNE BbINTYCKHOM 01.10.2020
KBATU(UKAIMOHHOM PadoThI 10 JHUHEHHOMY rpauky
3ananue BbI1aJ PYKOBOAUTE/Ib:
J0KHOCTH [%(0] Yuenas crenens, Moanucey JaTa
3BaHHUEC
pouent OM Tonkauepa K.II. K.T.H.
3anaHue NPUHSAJ K MCNIOJHEHHIO CTY/ICHT:
I'pynna (0] 7 (0] Moanucey Hara
4BM91 Bumnsikosa FOnust ApkanbeBHa




_ 3AJIAHME ISl PA3JIEJIA
«®UHAHCOBBIII MEHEUKMEHT, PECYPCOD®®EKTUBHOCTD 1

PECYPCOCBEPEXEHUE)
CTyneHry:
I'pynna DPUO
4BM91 Bummnsakosa FOnus ApkagpeBHa
IIkoaa NHIHIIT Ortnesenne mkoas (HOIL) MarepuaJioBeieHust
Yposennb 00pa3oBanus MarI/ICTpaTypa HanpapJienne/cnenuajabLHOCTh 12.04.02
OnrorexHuka

pecypcocOepekeHue»:

Hcxonubie gannble K pazneny «PrUHAHCOBBIA MEHEIKMEHT, pecypcodhPeKTHBHOCTD U

1. Cmoumocmo pecypcoe Hayunozo uccaedosanus (HHU):
MaAMepUaAnbHO-MEXHUUECKUX, IHEPLeMUUECKUX,
DUHAHCOBBIX, UHPDOPMAYUOHHBIX U YETOBCUECKUX

CroumocThb MaTepUaNIbHBIX ~ PECypCcOB u
CIELIMANIBHOTO  00OpY/IOBaHUSA OIpEJCNICHBl B
COOTBETCTBHUHM C PHIHOUYHBIMU IIeHaMH T'. ToMcKa.
TapudHble CTaBKA HCIOJHHUTEICH ONpPEICIICHBI
wmTaTHbIM pacnucanuem HU TITY

2. Hopmbel u Hopmamussl pacxo008anus pecypcos

HopMa AMOPTU3AINNOHHBIX OTYHUCICHHHA Ha
COMMAJIbHOC O60py,I[OBaHI/I€

3. chonwyemaﬂ cucmema H(,UZOZOO@]ZO.?ICQHM/‘I, cmaeku
HAJ102086, omtmcxzeHuﬁ, ()MCKOHMHPOGGHM}I u erdumoeaﬂuﬂ

Otuncnenus Bo BHeOOKeTHBIE hoHABI 30%

Hepeqeﬂb BOIIPOCOB, MOJJIC/KAINUX UCCICTOBAHUIO,

MPOEeKTHPOBAHUIO U pa3padoTKe:

1. Oyenka xommepuecko20 NOMEHYUANLA UHICEHEPHBIX
pewenuii (HH)

Pacuer KOHKypeHTOCIOCOOHOCTH
SWOT-ananu3

2. Dopmuposanue niaua u epagpuxa pazpabomxu u
snedpenuss HU

Crpykrypa pador. OmpeneneHue TPyZOEMKOCTH.
PazpaboTka rpaduka npoBeIeHNSs HCCIICTOBAHUS

3. Cocmasnenue 6r100xcema unxcenepro2o npoekma (HH)

Pacuer GromxkeTHOM ctommoct HU

Oyenka pecypcHoll, QUHAHCOB0IL, COYUATbHOLL, DI0ONHCEMHOU
appexmusrnocmu HU u nomenyuanbHwix puckos

WuTerpanbHbIi GUHAHCOBBIN TTOKA3aTEIb.
WnTerpanbublil MoKasaresb
pecypco3ddexTuBHOCTH.

WHTerpanbHbli okaszaress 3)HeKTHBHOCTH.

Oyenka koHKypenmocnocobrocmu UP
Mampuya SWOT

Juaepamma I'anma

brooowcem HU

OcHnosnvie noxkasamenu s¢ghexmusnocmu UI1

arwdE

| laTa BbIxaum 3a1aHust [UIs pas/ieia 10 JTMHeHHOMY rpauKy | 01.02.2021

3agaHue BbI1aJ KOHCYJIbTAHT:

JokHocTH [5(0] Yu4eHnas creneHb, HMoanuch Hara

3BaHHE

Houent OCT'H IIBUII Kamyk 1.B.

K.T.H. 08.02.2021

33}13HI/IC NPUHAJT K HCIOJTHCHUI0 CTYAECHT:

I'pynna DPUO

Hoanucek JlaTa

4BMO91 BumnsikoBa FOnus ApkanbeBHa 08.02.2021




3AJAHME JIJISI PA3JIEJIA
«COLMAJBLHASI OTBETCTBEHHOCTDb»

CryneHry:
'pynna DPUO
4BMO1 Bumnskosa FOnus ApkanbeBHa
Ixoaa NIIHIOT Otaenenue (HOLL) MarepuaJioBeieHHs
Yposenn 00pazoBanust MarHCTpaTypa Hanpagienne/cnenuanbHOCTh 12.04.02
OnrorexHuka
Tema BKP:

Pa3zpaboTka cBeToBoro ancamoéJisi napka Cysopona r. Tomck

Hcxonnblie nannblie K pa3neay «ConuaibHasg OTBETCTBEHHOCTb !

1. XapakTepucTrka 00beKTa HCCIeT0BaHUS
(BemecTBO, MaTepuai, Ipudop, aaropuTM,
METOJINKa, pabovasi 30Ha) U 00JIacTH eT0
MIPUMEHEHUS

OOBEKTOM HCCIEOBAHUS SBISETCS TEPPUTOPUS
nmapkoBoi 30HBI «ckBep CyBopoBa» IO ajpecy T.
Tomck, ym.CyBopoBa 5. OOmacT NpHUMEHEHHS:
rOpoAcKas cpesa

[TepeueHb BOIPOCOB, MOUICKAIIMX HCCICIOBAHUIO, TPOCKTUPOBAHHIO M Pa3pabOTKe:

1. IlpaBoBble U OPraHU3aALUOHHbIE BOIPOCHI
o0ecnieyenust 0€30MACHOCTH:

— creuuanbHble (XapakTepHble IPU
AKCIUTyaTauu 00beKTa
HCCIIEIOBaHMUs, POSKTHPYEMOH
pabodeii 30HBI) TPABOBBIE HOPMBI
TPYAOBOTO 3aKOHO/IATENLCTBA;

—  OpraHU3alMOHHBIC MEPOIPUATHS
MpU KOMITOHOBKE paboueii 30HbI.

1.

I'OCT 12.2.032-78 CCBT. Pabouee mecTo mpu
BBINIOJTHEHHUH padoT cups. OOmIie 3proHOMHYECKUE
TpeOOoBaHMsL.

CanlluH  2.2.2/2.4.1340-03.  I'urueHuyeckue
TpeOOBaHMsI K IEPCOHAJBHBIM  SJIEKTPOHHO-
BBIUYMCIUTEIbHBIM ~MaIlMHAM M OpraHu3aluu
Tpyna.

. CII 52.13330.2016 EctectBeHHOE u
HCKYCCTBEHHOE OCBEILICHUE.

.CH 2.2.4/2.1.8.562-96 1llym Ha pabo4mnx mecTax, B
MOMEIIEHUSIX JKUIIBIX, OOIECTBEHHBIX 3/TAHUN U Ha
TEPPUTOPUM  KWIOW 3acTpoiiku. CaHHUTapHBIE
HOPMBEI

. CanlluH 1.2.3685-21 I'uruennyeckrne HOPMaTHUBBI
u TpeOoBaHUSI K OOecredeHHI0 Oe30MacHOCTH U
(nmm) Oe3BpemHOCTH JUIA YelnoBeKa (aKTOpOB
cpebl OOUTaHUS

.TTOCT 12.1.038-82 Cucrema CTaHJApTOB
0e3omacHOCTH Tpyaa (CCBT).
Onekrpobe3onacHocTh. [lpeaenbHO AOMYyCTHMBbIC
3HAYEHUS HAMIPSHKEHUH IPUKOCHOBEHUSI U TOKOB

. TOCT 12.4.124-83 Cucrema  CTaHAApPTOB
oe3omacHoctu Tpyaa (CCBT). Cpeactsa 3amuThl OT
CTaTUYECKOTO 3EeKTPUIECTBA. O6mume
TEXHUYECKUE TPeOOBaAHUS

8. TpynoBoii kogekc P® ot 30.12.2001 N 197-®3

(pexn. ot 05.04.2021)

2. [IpousBoacTBeHHAsI 0€30MACHOCTD:

2.1. AHanu3 BBISIBICHHBIX BPEIHBIX U OMACHBIX
(hakTopoB

2.2. O0ocHOBaHUE MEPOIIPHUITHHN TI0 CHIKEHHUIO
BO3/ICHCTBUS

Bpennsie GaxTops:
— OTKJIOHEHHE  TapaMeTpoB  MHKPOKIMMAara B

MOMEIIEHUH

— llym, Bubparyn
— Hemocrarounass ocBENIEHHOCTh 30HBI, 3PUTEIBHOE

HAIIPsAKCHUEC

OnacHeie GaKTOpBbI:




— DIIeKTpo0OE30MacCHOCTh
— CTaTraecKoe DIICKTPHIECTBO

3. DkoJ0ornuyeckas 0€30MacHOCTD:

AmHanu3 Bo3IeiCTBYS Ha:
— armocdepy (BEIOPOCHI);
— jutocdepy (0TXOmbI).
Yrunuzauus ThO.

4. be3onacHOCTb B Ype3BbIYAIHBIX CUTYAI[USIX:

BezonacHocTh B Upe3BBIYAHHBIX CUTYAIMSIX JOJKHA
cootBercTBOBaTh cranaapram 'OCT P 22.0.01-2016.
Bo3MokHbIe dpe3BbIUaiiHBIE CHUTYallid Ha OOBEKTe:
KOPOTKOE 3aMbIKaHHE DJJICKTPUYECKOW Ienmu B
CJIEJICTBUU, KOTOPOTO MOMKET IMPOU30UTH KOPOTKOE
BO3TOpaHKEe, KOTOPOE IPO3UT YHUUTOKEHHUIO TEXHUKHI
U IPOYETO UMEIOLIET0Cs 000PyL0BaHHUS.
[IpenycMmoTpeHHble  cpeAcTBa  MOXKAPOTYILICHUS:
OTHETYIINTENh PYYHOH YTIAEKUCIOTHBIH QOVY-5,
MOKAapHBIN KpaH ¢ PYKaBOM H SIIIMK C TIECKOM.

| JlaTa BpIIauM 3aaHNus IS pa3jiena mo JuHeiitHoMy rpadpuky | 01.02.2021

3agaHue BbI1aJ KOHCYJIbTAHT:

JoKHOCTD (1% (0] Yuenasi cTeneHb, Moanuch Jata
3BaHHE
Crapuuit CxkaukoBa JI.A. - 08.02.2021
IpenoaaBaTciib
33[{31—[1/16 NPUHAJT K HCIOJHCHUIO CTYACHT:
I'pynna [037(0] Hoanuch Jara
4BMO91 BumnsikoBa FOnus ApkaibpeBHa 08.02.2021




PE®EPAT

Breimycknast kBanmudukanmonHas pabora 124 c., 39 puc., 36 Taom., 35
WUCTOYHUKOB, 2 TIPUJI.

KitoueBrbie ciioBa: OCBEIICHHE, CBETOBAs Cpella, MOHYMEHT, CKBED, TIOJICBETKA,
CBETOJM3al{H, CHCTEMa OCBEIIICHUSI.

OO0bekToM uccienoBaHus sBisieTcs: ckBep CyBOpOBa, pPacHoONIOKEHHBIA TIO0
aapecy: ropox Tomck, ynuna CyBoposa 5.

[enpro paboOTHI SIBISIETCS CO37]aHUE aPXUTEKTYPHO — XY/I0’)KECTBEHHOTO 00JIMKA
ckBepa CyBOpOBa C HCIOIB30BAHUEM CBETOBOTO O(DOPMIICHHSI.

B mporiecce BeImoNHEHUST pabOTHl MPOBOAUIOCH MPOSKTHPOBAHUE CHUCTEMBI
ocsenienus B [10 DIALuX evo.

B pesynbTaTe BeIMOMHEHUS pabOTHI MpOaHATM3UPOBAHBI ACIIEKTHI MAPKOBOTO
OCBEIICHMSI, pa3paboTaH MPOeKT ocBenieHus ckeepa CyBopoa B ropojie ToMck.

CrerneHb BHEIPEHUS: MOJICPHHU3AIIMS CYIIECTBYIONIEH CHUCTEMBbl OCBEIICHHS B
ckBepe CyBopoBa, ropoa Tomck.

OO6nacTh NPUMEHEHHUS: TOPOJCKasl cpefa, CBETOBOE O(OpPMIIEHHE HOYHOTO
ropoja.

DKOHOMHUYECKAsi 3HAYUMOCTh pabOThl 00yCJIOBJIEHA: B pabOTEe MpPE/CTaBICHO
aKTyaJIbHO€  PEIICHHE  OCBEIICHUS  OTKPBITOM  TEPPUTOPUM C  YYETOM

HHEPronoTpeOICeHHs] CBETOBBIMH MPUOOPAMHU.



B Hacrosimieit paboTe uCIoNb30BaHbl CCHUIKH Ha CIEIYIOIINE CTaHAaPThI:

1. CIT1 52.13330.2016 EcTecTBeHHOE M HCKYCCTBEHHOE OCBEIIECHUE

2. TOCT 12.2.032-78 CCBT. Pabouee mecTo Npu BBHINOJHEHUU PAOOT CHUASL.
OO01Me 3proHoMu4ecKue TpeOOBaHU.

3. CanlluH 2.2.2/2.4.1340-03. I'uruennyeckue TpeOOBaHUS K MEPCOHAIBHBIM
AJIEKTPOHHO-BBIUYUCIUTENHHBIM MAIIIMHAM WU OpTraHU3alMK padoT.

4, CanlluH 2.2.4.548-96 I'wruenuueckwe TpeOOBaHWS K MHUKPOKINMATY
MIPOU3BOICTBEHHBIX TOMEIICHU.

5. CH 2.2.4/2.1.8.562-96 Illym Ha paboumx MecTaxX, B MOMEIICHUSIX KUJIBIX,
OOILIECTBEHHBIX 3/IaHUI U HAa TEPPUTOPHH KUJION 3aCTpOorKKU. CaHUTaApHBIE HOPMBI.

6. TOCT 12.1.038-82 Cucrema cranmaproB Oe3omacHoctu Tpyaa (CCBT).
Onektpobe3omacHocTh.  [lpenenbHO  mOMyCTHMBbIE — 3HAYEHUsT  HANPSKEHUN

IIPUKOCHOBCHHUA 1 TOKOB.
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Cnncoxk 0CHOBHBIX 0003HAYeHNH U COKPallleHu il
KCC — kpuBas cuiibl cBeTa
OV — ocBetuTenbHasi yCTaHOBKA
CII — cBeToBoO# pubdOP
DIALUX evo — mporpamMma Jjisi pacdeTa, MPOSKTUPOBAHUS TPEXMEPHOTO

MOACIIUPOBAHHNA OCBCIICHUA
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Beenenue

B Poccun 3a HECKONBKO JET 3HAYUTEIBHO BBIPOCIO YHUCIO IaMSATHUKOB
aApXUTEKTYpbl. OJTO CBSI3aHO C HOBBIM MNpPOEKTOM «CoXpaHEHUuEe KyJIbTYPHOIO
Hacienus» 3asaBiieHO0 «CoxpaHeHue yepe3 pa3BuTue»: «lloBbllleHHE NOCTYMHOCTH
OOBEKTOB KyJbTYPHOTO HacleAus, KyJIbTypHOE U DKOHOMHYECKOE pPAa3BUTHE
TEPPUTOPHI, BOCHUTAHNUE U JYXOBHOE PA3BUTHUE Ipa)kJIaH Ha OCHOBE KyJIbTYpHOTO
Hacnenus».  KoHUenmiusi  ONMMChIBAET  MEPCHEKTUBBI  YCOBEPILICHCTBOBAHMUS
ACTETUYECKON COCTABIAIONICH W 00JIaropa)KMBaHUsI TEPPUTOPHUM, OTHOCALIUXCS K
KyJIbTYpHOMY HacleAuto. boinblias dYacTh MPOEKTOB BKIIOYAaeT B ce0s
0JIarOyCTpOUCTBO TEPPUTOPUH, HO O€3 ydera CBETOBOrO O(OpPMIICHHS ITHUX
TEPPUTOPHUN.

B pamkax HallMOHAJILHOTO MPOEKTA Mpe/jIaracTcsl paclpoCTPAHUTh MaMSITHUKHI
Benmkoro noJyikosoana A.B.CyBoposa no tepputopun Poccuiickoit @enepanuu u He
TOIbKO. OJTHUM U3 NIEPBBIX TOPOJIOB cTal TOMCK.

[TamMsTHUK BeIMKOMY pycCKOMY MoJjkoBoaly Ajekcanapy CyBOpoBy ObLI
oTKpeIT B Tomcke B 2017 rogy. MOHYMEHT M3roTOBIEH B ApPMEHUU — 3TO Jap
Tomckoit obmactu oT Coroza apmsin Poccun B 3HaK JpyObl HAPOAOB U 0J1arolapHOCTH
32 aKTUBHOE M OECKOPBICTHOE yUaCTHUE B TUKBUAAINH MTOCIIECTBUN Pa3pyIIUTEIILHOTO
3emuieTpsiceHus B Apmenun B 1988 roay. Kpome namsarauka Anekcanapy CyBopoBy
YKpalleHUEM CKBEpa CTaJIM CTEJIbl C MOJICBETKOM, CTUIIM30BAaHHBIE MO POCTPAJIbHBIE
KOJIOHHBI, C U300paKEHUSIMH 3HAMEHHUTBIX PYCCKUX TMOJIKOBOJILIEB, €T0 BBIIAIOIIUXCS
YUYEHHMKOB U COPATHUKOB, YCTaHOBJIEHHBIE B HOs1Ope 2020 roxa.

Ha ceronnsa tepputopusi ckBepa umeHu CyBOpoBa HE UMEET €IMHOI0 00JIMKa
COBPEMEHHOT0 TapKa, Mepearoiero MUcTopuyeckue (akTopbl U OJIArONPHUATHYIO
Cpely IJisl KUTENe ropoja, a MpeACTaBiIsIeT JIeconocaaky 1 MoHyMeHT CyBopoBa.

[{enpro pabOTHI ABISETCS CO3/]aHUE APXUTEKTYPHO — XYJ0KECTBEHHOTO O0JIHKa
ckBepa CyBOpoBa ¢ UCIOJIb30BAHUEM CBETOBOI'O O(POPMIICHHUS.

3amaun:

e BrINoaHUTH aHAIM3 TEPPUTOPUHM PACHOJIOKEHHUS 00BbEKTa, Ha MpEeIMET e

COCTOSIHUS 0J1ar0yCTPOICTBA U OCBEIICHHSI B BEYEPHEE BpEMsI,;
15



e /3yunTh HOPMATHBHYIO JOKYMEHTALUIO IO OCBEUICHUIO IapKOBBIX 30H,
CKBEpPOB, NaMSATHUKOB APXUTEKTYPHI;
e Pa3paboraTh Au3ailH MPOEKT apXUTEKTYPHO-XYA0KECTBEHHOTO OCBEICHUS
BbIOpaHHOW TEPPUTOPUH.
Ob6bexkToM wuccrnefoBanus sipisieTcss ckBep CyBOpOBa, PACIONIONKEHHBIN I10
anpecy ropox Tomck, ynuna Cysoposa 5.

MGTOI[BI HNCCIICA0BAHUA — CBECTOTCXHHUYCCKOC ITPOCKTUPOBAHUC.
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ImaBa 1
YTUiurapHoe U 1eKOPATUBHOE OCBellIeHHe

OcBelneHne SIBISETCS KMU3HEHHO Ba)KHBIM 3JIEMEHTOM OKpPYXKaroIled Cpeisl,
BIMSIONIMM Ha JIEATENbHOCTh JIIOJCH BO BHEIIHEH cpele M CO3JaHHM IKHIIBIX
KBapTaJioB B Topoje. Vcrnoiap3oBaHne MOIXOASIIETO OCBEUICHUS B HOYHOE BpEMs B
OOIIECTBEHHBIX MECTAX MOXKET YIYUIIUTh COIMATIbHOE 01aromnosyque JoeH.

B snoxy crpemutensHOro mpeodpazoBaHUsl TOPOJIOB C BHICOKOW IUIOTHOCTBIO
HACEJICHHs BBISBICHA Ba)KHOCTH JHM3aiiHA HOYHOTO OCBEUICHHUS U YCTOHYHMBOCTH
TOPOJIOB U MOBBIIIEHUS COLIMATBHOTO OJIaromoIydusi B TOPOJIE.

HccnenoBanus ycaoBH HOYHOTO HAPY>KHOTO OCBEIIEHUS B TOPOJICKHUX KHIIBIX
palioHax BBISIBMJIM HECKOJIBKO IPOOJIeM, B TOM YMCII€ HU3KUM YPOBEHb OCBELICHMUS,
HU3KYI0O PaBHOMEPHOCTh OCBEIICHHS, IOTEPI0 CBETOBOW DJHEPIHM, ITOMEXH OT
OCJICIUIEHUS, IPOHUKHOBEHHE CBETA, PACCESIHUE CBETA U YPE3MEPHYIO CBETOOTAauy. B
3HAYUTENIbHOM CTENEHUM Ha YCJIOBHUS HApYKHOTO HOYHOIO OCBEUICHMS BIIHSIOT
Mopdosornueckre 3aKOHOMEPHOCTH TOPOJa, B YACTHOCTH IJIOTHOCTHh 3aCTPOMKH U
IPOCTPAHCTBEHHAs! FEOMETPHS, UEPE3 paccesiHUE CBETa M OTpakeHue ceera. [lomumo
paccMoTpeHus (YHKIIMOHAIBHOCTH M O€30MacCHOCTH HOYHOTO OCBEIICHHUS B
TOPOJCKUX MPOCTPAHCTBAaX, HEOOXOAMMO TaKXe YYUTHIBATh pa3Mep TOPOACKUX
MOP(OIOTHYECKUX 0COOCHHOCTEH, KOTOPHIEC CIIOCOOCTBYIOT CO3/IaHUI0 KOM(MOPTHOTO,
0e30macHOro u 3Hepro3PQPeKTUBHOrO HOYHOTO HAPYKHOTO MPOCTPAHCTBA B TOPOAAX
[1].

Y nuuHOE OCBeleHUE — HEOTheMJIieMasl 4acTh COBPEMEHHOW ypOaHU3UPOBAHHOM
cpensl. biaronaps uimroMHHALIMY AUHAMUYHAS], HACBIIIICHHAS )KU3Hb METAIIOJIMCOB HE
3aTUXaeT HU JIeHEeM, HU HOubl0. CerofHs MCKYCCTBEHHOE OCBEIICHHE YKpallaeT
ApXUTEKTYPHBIA OOJIMK HE TOJBKO KPYITHBIX TOPOAOB, HO M HEOOJBIINX HACEICHHBIX
IYHKTOB.

OcgelieHre TOpoJOB MOApa3JesIeTcss Ha YTWIMTAPHOE M apXUTEKTYPHO-
JIEKOPaTUBHOE.

e YTUIIUTApHOE. HckimrounTenbHo (GyHKIMOHATBHOE OCBEIIEHUE,

HCO6XOI{I/IMOC AJI1 YIIyYIICHUA BUAMMOCTH Ha JOpOrax U BO ABOpax.
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b I[CKOpaTI/IBHOC. Ero nens — I[O6aBI/ITI> B yJIHUIBI TOpoaa 3JIEMCHTBI 3CTCTUKU.

C YU4ETOM OJOTOro AaXCe IIOABUIIMCHL PA3JIMYHBIC CTHUIIM JACKOPATHBHOI'O

OCBCHICHU:A: pETPO, COBpCMCHHBIﬁ, KJIaCCHUKa H IIp.

e 3ajayM YTHIMNTAPHOTO U JICKOPATHBHOTO OCBEIICHUS [2;3]

YTuimTapHOe OCBEIICHUE

[ToBblilIcHHE 0e30MmacHOCTH TUISt
YYaCTHUKOB JIOPOKHOTO ABUKEHHSI.
CHuXeHue ypOBHSI MPECTYIJICHUM W
IIPOTUBOIIPABHBIX ICHCTBUM.
dopMupoBaHUE JIOCTAaTOYHOU
BUAUMOCTH JTOPOKHOTO TTOKPBITHS.
ObecnieueHue

rpaxxaaHnamM Hux

Ha

JlekopaTuBHOE OCBEIICHUE
JlomoyiHeHnEe TU3aliH-TIPOEKTA.
AKIICHTUPOBAHUE Ha OIPEACICHHBIX

JeTansix.
[ToguepkuBanue 0COOEHHOCTEN
APXUTEKTYPHBIX PEIICHUMU.

Co3nanune JIOIIOJTHUTEIIEHOTO

CBETOBOTO (hOHA JIJIsl YIIUIIBI.

rapaHTUPOBAHHBIX pas @opMHUPOBaHUE  NEPCHEKTUBBI U

0e30I1acHOCTh U pAaaa JIAYHBIX ITPpaB. o0BeMa OCBCHIACMBIX YJIMII.

Co3nanue  HEOOXOJUMOTO  YPOBHS

OCBCIICHHOCTH.

Ha pnaHHBIE MOMEHT Ha JTane MNPOEKTHUPOBAHUS TOPOJACKHUE CBETOBBIE
MPOCTpaHCTBAa (OPMUPYIOTCSA, COTJIACHO THUIOBBIM PEIICHUSIM TpU  pa3padOTKe
WH)KCHEPHOW YaCTH MPOSKTOB OCBEIICHUS YJINII, TIOIIAICH, TOPOT H 00pa3yroT OO0
YTUJIMTApHBIE CBETOBbIE MpocTpaHcTBa. Ha coBpeMeHHOM 3Tane pa3BUTHS HAYKH O
CBETOBOM O(OPMIICHHUH TOPOJOB, JOKYMEHTAJIbHO PErJIAMEHTUPYIOTCS JIMIIb
KOJIMYECTBEHHBIE MapaMETPbl YpPOBHS OCBEIICHHOCTH WM SPKOCTH OCBELICHUS
dacanoB 374aHUI, JOPOXKHBIX MOKPHITUH. YTHIMTApHbIE NPOCTPAHCTBA JOJDKHBI
MPUCYTCTBOBATh Ha KapTe ropoia, HO YK€ Ha NEPBOHAYAIBHOM CTaauU CO3/IaHUS
MPOEKTOB OHU JOJKHBI OpPraHUYHO BKJIOYATHCS B KOMIUIEKCHOE PEIICHHE
apXUTEKTYPHOTO MPOCTPAHCTBA rOPOJA B LIEJIOM, €T0 CBETOBOI'0O KapKaca.

IleHTpalbHOM S3CTETHYECKON 3amadeil mporiecca (OPMHUPOBAHUS CBETOBOM
CpeIbl TOpoJa M CBETOBOM AapXUTEKTYphl OOBEKTOB SIBISIETCS YpPAaBHOBEIICHHOE

B3aMMOJICHCTBUE HCKYCCTBEHHOI'O OCBEIICHUS C apXUTEeKTypHOU (opMoii B ee

OCHOBHBIX KaTEropusax — 00beM, IJIaCTHKA, [IBET U MPOCTPAHCTBO [4].
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1.1 OcoOeHHOCTH OCBellIeHHsI TAPKOBBIX 30H, CKBEPOB

XKurenu ropoioB Bce Oouibliie U OOJIbIIE BPEMEHHU MPOBOJIAT HA MPOTYJIKaX U
OTJBIXE, IOCEUIas MeCTa OT/AbIXa, MPEAHA3HAUYEHHBIE JJI 3TUX 3aHATUH, MO3TOMY
TOPOJICKUE BJIACTU CTPEMSTCA CIIENaTh 3TH PailoHbl MPUBJIEKATENbHBIMU. OQHUM W3
3JIIEMEHTOB ATOr0 KOMQoOpTa SBISETCS MNPaBWIBHOE OCBEIIEHUE STUX 30H. ITO
OTHOCHUTCS KaK K ropojiaM, Tak U K MaJeHbKUM ropojiKaM, OCOOEHHO B pallOHaxX C
YIUYHBIMUA COOPYKEHUSAMH, MapKaMu, MJIOUIAIsIMH, ajljiesiMid U OynbBapamMu U T. 1.
HcKyCCTBEHHOE OCBELLIEHUE CTAHOBUTCS OPTraHU3YIOUIUM (QaKkTOpoM JUIsl TaKHX
TEPPUTOPHIL, JIIEMEHTOM OJIar0yCTPOICTBA U OOIIIECTBEHHOM Oe30macHOCTH. bosnbioe
3HAYEHHE KaK 3CTETUYECKas COCTABIIAIONIAs MPUOOPETAET JEKOPATUBHOE OCBEIICHHE,
IIPENYCMAaTPUBAIOIIEE PAa3JIMYHbIE IIPUEMBl APXUTEKTYPHOTO OCBELICHUS MaJIbIX
apXUTEKTYpPHBIX (OpM U JIAHAMAPTHBIX OOBEKTOB, JEKOPATUBHBIX 3(HPEKTOB
YHUKAJIBHBIX CBETOBBIX CLICHAPUEB B 3aBUCUMOCTH OT BPEMEHH I'ofia U CYTOK.

CanoBo-napkoBoe OCBellleHHE oOecneunBaeT 0e30MacHoe NEepeBUKEHUE,
CO3JAaeT YCJIOBHS JIi OPUEHTALlMd HA MECTHOCTH, IMOMOTaeT 0003HAYUTh TPAHMIIBI
NENIEXOAHBIX JOPOKEK, YYaCTBYET B 30HHPOBAaHMM IIpocTpaHcTBA. (OCBEIICHUE
MapKOB CIIOCOOCTBYET YJIYUILIEHHIO BEYEPHETO 00JIMKa TEPPUTOPHUH U AesiaeT e€ Ooee
IIPUBJIEKATENBPHOU I moceturener. llpm mnpoekTtrpoBaHuK CagoBO-IIAPKOBOIO
OCBEILEHUS YUYUTHIBAIOTCS (YHKIMOHAJIbHBIE W JEKOPATUBHBIE XapaKTEPUCTHKU
CBETOBBIX TPUOOPOB.

[IpoekTupOBaHWE OCBEIICHHUS TapKa, CKBEpa MPOUCXOOUT HCXOAd U3
HECKOJIbKHX BaXHBIX (PAKTOPOB: pa3Mep U MECTOPACIIONOKEHUE TEPPUTOPHUH, LIETIEBAS
HaIPaBJIEHHOCTh BHIOPAHHOW 30HBI.

CannoBo-mapKoBO€ OCBEIICHUE — CPEICTBO MPHUIAHUS TEPPUTOPUHN HE OOBITHOTO
BHUJIa B TEUCHHM BCEX CE30HOB roja. JIroOoi paxke camblil CKPOMHBIN Yy4acTOK
TOPOJCKOM 30HBI, MOXET OBITh TPaMOTHO BBbIIENEH IOJA0OPAaHHBIM TIOJl HEro
ocBelnieHueM [5].

OcsellleHne B KaXJIOM Iapke, CKBepe (PopMUpYyeTCs MO WHIAMBUIYATbHBIM
npoekTam. CBETOBbIE AU3alHEPBl U APXUTEKTOPBI NPH MMPOEKTUPOBAHUHU OCBEILICHHUS

OIMMPArOTCA Ha CIICAYIOIINC KPUTCPUU:
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Pa3mep 30HBI, TpeOyIOIIEH OCBEIICHUE;
e KoumuecTBo moceTuTeneil napka u €ro NpOXoAUMOCTb;
e [[1OTHOCTP HacakJEHUS PACTEHHI, KOTOPbIE MOTYT CO3/1aBaTh TEHEBYIO

3aBCCY,

Oco0eHHOCTH PaCIONIOKEHNE MAJIBIX APXUTEKTYPHBIX (HOPM.

OcCHOBHbIE TPUHIUIBI TAPKOBOTO OCBELICHHUS: 3PrOHOMHKA, KOM(OpT,
sHPerodPpheKTUBHOCTD, ICTETHUKA.

B oaproHommuke OOBIYHO TOJB3YIOTCS CICAYIONIUMH (HOTOMETPUUCCKUMHU
MOHSTUSMU: CBETOBOM MOTOK; OCBEUICHHOCTh; SIPKOCTb.

bnarogaps naHHBIM TOHATHUSAM, CBEIECHHBIM B KOMOWHAIUH, MOSIBIISIETCS
BO3MOXKHOCTh Pean30BaTh OCHOBHBIE II€JIM OPTaHU3AIMH OCBEIICHUS:

e OOecnieyeHre ONTUMAIIbHBIX 3pUTENIbHBIX YCIOBHI;

o llemoctHocTh BoctpusTus cpeapl [10].

YpoBeHb
OCBeLEeHHOCTHN

Pacnpepenexune

BET T
LiseT cBeTa OCBELUEHHOCTH

OnTumansbHoe
ocseuleHmne

LiseTtonepegava OTtcyrcrame 6nukos

Pacnpepenexue Hanpasnexue
TEHU cBeTa

Pucynok 1.1 — OcHOBHBIE YCIIOBHUSI ONTUMAJILHOTO OCBEIICHUS OKPY>KAIOIIECH CpeIbl
[IpaBunpHOE OCBEIICHWE CKBepa — BakHAs 3aJada, pEIICHHE KOTOpOi
obecieunBaer KoMpopT m Oe3omacHOCTh TocetutrensM. Jis  koM@opTHOro
HAaXOXXJEHUST Ha TEPPUTOPUM TapKa, CKBEpa OCBEIICHHE o0pasyeTcss ¢
WCITOJIb30BAaHUEM JICKOPATUBHON CBETOTEXHUKH. Yare Bcero BhIICIACTCS KOHTYpHAs
MOJICBETKA JTIOPOKEK, apXUTCKTYPHBIA CBET JJIS 3€JCHBIX HACAKICHUMN, aKIICHTHOE
BBIICIICHUE MAJIBIX apXUTEKTYPHBIX (DOPM, HAXOISIIUXCS HA TEPPUTOPHH.

st obecriedeHus: TOTPEOHOCTEM B HUCKYCCTBEHHOM CBETE€ HEOO0XOIUMO
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OrPOMHOE KOJIMYECTBO 3JEKTPOIHEPIUH.

Cy1iecTBYIOT pa3JIndHbIE CIIOCOOBI IO OTPAaHUYECHHIO PAcX0/1a AIEKTPOIHEPTUU.
OpauH 13 croco00B — OrpaHUYeHHE PA0OTHI OCBETUTENIBHBIX CUCTEM IO BPEMEHHU. JTOT
coco® co3maeT YCIOBHS HeNOCTaTo4HOM Buaumoctu. [locnmeacTBuem craHeT
CHIDKCHHME TPAHCHOPTHOM U TIemexXoJaHou Oe3omacHocTu. Jlpyroit cmocod -—
YMEHBIIEHUE YPOBHSI OCBEHIEHHOCTH, HO 3TO MPHUBEIET K TaKuM ke mpobdiemam. K
TOMY € YPOBEHb MUHUMAIbHOM OCBEIIEHHOCTH SIBJIAETCS BEJIMYMHON HOPMUPYEMOM.

Haubonee ontuManbHbIM CIOCOOOM CHHKEHHUS pacxojia dSJIEKTPOIHEPruu
3aKJIIOYAeTCs B 3aMEHE HMEIOIUXCS HCTOYHHMKOB CBeTa Ha HHEProddexTUBHBIC
BApUAHTHI.

Tumnel namm s yIUYHBIX CBETHUJIBHUKOB: HAKAJIMBAHUS; PTYTHAs BBICOKOTO
JABJIEHUs; (IIyOpECLIEHTHAs; dHEprocoeperaroias; HaTpueBasi BbICOKOIO JIABJICHHUS;
METAJJIOTAJIOT€HHAS; CBETOANOIHAS.

K camomy BbICOKOMY KJ1acCy 3HEProd3(PPeKTUBHOCTH OTHOCSATCS] CBETOJUOIHBIE
UCTOYHHUKH cBeTa [11].

IIpeumyiecTBa CBETOIMOAHOIO OCBEILEHUS:

e Huskoe snepronorpediienue;

e Cpok ciyx0bI;

e TemnepatypHblii quarna3os skcityatanuu (ot -50°C go 50°C);

e OOcayXKuMBaHHE 10 Mepe HEOOXOIMMOCTH;

e be3omacHOCTS;

e BpICOKUI pecypc MPOYHOCTH.

CoBpeMeHHBIM TOpoAaM HYXHO 3(P(EeKTUBHOE YJIMYHOE OCBEIICHUE, HO
YJIUYHBIA (OHAPH OCTACTCS HE TOJBKO HCTOYHUKOM CBETa, HO W apPXUTEKTYPHOMH
(GbopMON, a 3HAYUT K HUM MPEABSIBISIIOTCSA BICOKUE SCTETUYECKHE TPEOOBAHMUS.

JlekopaTHBHBIE OMIOPBI OCBEIICHMS, & TAKKE CBETOBBIE MPUOOPHI, BHITIOJIHEHHbIE
B BHJIC PA3JIUYHBIX CBETOBBIX (opM, (OPMHUPYIOT OCTETUYECKHME KauyecTBa
MPOCTPAHCTBA.

[TapkoBbIe OCBETUTENbHBIE TPUOOPHI OBIBAIOT CIEAYIONINX BUIOB:

Tabnuua 1. Buabl mapkoBbIX OCBETUTENBHBIX TPUOOPOB
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Bun

N300paxenne

TopuiepHbie

-~
-

e

IlonsecHbIE

KoHcobHBIE

a

Tabnuna 2. Buasl nu3aliHa mapKoBbIX CBETUILHUKOB

Bun N3obpaxxenue
Knaccuka 7
Perpo @
Hi-Tech [
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1.2 OcobeHHOCTH OCBeleHHsI 00bEKTOB KYJIHTYPHOIO HACJIEIHSI

C 90-x romoB, HapsiAy C PacTyUIMM BHUMaHHEM K HApy>KHOMY OCBEILEHUIO,
MOCTETNIEHHO CTaJIM BHEJIPATHCS MIPOTpaMMBbl 0JIar0yCcTpOCTBa ropojia, HalpaBlIeHHbIE
Ha TPOJBIXCHHE W PACKPHITHE CAMOOBITHOCTH KYJIBTYPHBIX M apPXHUTEKTYPHBIX
[EHHOCTEN ropoja, Hampapisas OoJbllle BHUMaHHS Ha JAOCTONPUMEYATEIHHOCTH U
CKYJBOTYPBI, TAMATHUKH, 37aHUS U coopykeHus. HecoMHeHHO, ceroaHsi OoJibliie
JIOACH HacHaKJaeTcsl HOYHOM JKM3HBIO, yeM B Hadane 90-X, U OCBEIIEHUE SBISIETCS
OJIHOM W3 IOMUHUPYIOIIUX CHII B ’TOM KOHKPETHOM CABUTE. ITO OOJIBIIIE, YEM UYBCTBO
0€30IMacHOCTH, KOT/Ia JIFOIU TYJIAIOT MO MapKaM U CMOTPST Ha CBEpKarolre (GoHTaHbI.
Bxons B XOpoIIo OCBELIEHHYIO CpeAdy, TIsAs Ha OCBEUIEHHYIO KOHCTPYKIHIO WU
JIOCTOIIPUMEYATEIIBHOCTD, TYJISSl BOKPYT 3QJIUTOTO CBETOM apTedakTta, CKyJIbITYpPHI
VI TTAMSITHUKA, 3PUTETTN OCO3HAIOT BAXKHOCTH aTMOC(EpPhI M CIOCOOHOCTH OCBEIICHHUS
pacKkpbIBaTh Xapaktep, popmy u atmochepy [6].

[lamsATHUKH, B OOIIEM CMBICIE, MPEACTABIAIOT co00M apTedakThl B 0o0jacTu
HCKYCCTBa M QpXUTEKTYPBI, U YaIlle 3TOT TEPMUH UCTIOIB3YETCSI BMECTE CO CTPOCHUSAMU
U TPUKPEIUISIETCS K HUM; HO C XYJOK€CTBEHHOM TOYKM 3PEHUSI 3TO CKYJIBITYPHI,
KOTOpBIC BOILIM B OOIIECTBEHHOE TOCTOSHUE B MaMATHBIX 1elsix. OHM n300pakaror
MOMEHTBI UCTOPUHU, OTIUCHIBAIOT COOBITUS MIIH MPEACTABIISIIOT 3HAYUMBIX JJII UCTOPUU
JIMYHOCTEM.

L{enb apXUTEKTYpHOTO OCBEIICHUS COCTOUT B TOM, YTOOBI CKOHIICHTPHUPOBATHCS
Ha B3aMMOCBS3M MEXKIY MaMSITHUKAMHU W OCBEIICHHEM - paccMaTpuBas WX Kak
OOBEKTHI UICKYCCTBA - M KaK B3aUMOJICHCTBUE MEXK Y JIOABMH U MAMATHUKAMH C TOUKU
3peHus QYHKIIMOHATBHBIX, SCTETHUECKUX M MICUXOJOTUIECKIX (DaKTOPOB.

[IpoGnemMy ocBelieHHUS MaMSITHUKOB MOXHO pa3OUTh Ha TPHU CBS3AHHBIX
BOTIpOCa:

® KaK MOXKHO  WCMOJBh30BaTh  HMCKYCCTBEHHOE  OCBEIICHHWE,  YTOOBI

aKIIEHTUPOBATh BHUMaHKE Ha (DOpME U YIIPaBIIAThH €I0;

® KaK OCBELICHHE MOXKET yJIyUlIUTh 3CTETHYECKOE KauyeCTBO;

® KakuM 00pa3oM OCBEIICHUE MOXKET BhIPAXKATh UACH, PACKPHIBATH 3HAYCHUS U

noAACPKUBATDH a6CTpaKTHBIe 3Ha4YCHHA.
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OTBeTHl Ha 3TH BOIPOCH MOXKHO TOJYYUTh B paMKax pEHICHUs TPeX 3ajad:
byHKIIMOHATBHAS, OJCTETHYECKass W TICUXOJOTHYECKass 3aJadd B OCBEIICHHUH
MMaMSTHUKOB [6].

OyHKIIMOHABHAS 3a7ja4a MOXET OBITh OMpejeieHa KakK IPEeIOCTaBIICHUE
BU3YalIbHBIX  TOJICKa30K, TIO3BOJIAIONIMX  HMJICHTUPUIIMPOBATH TMaMSATHUK B
okpyxartoieit cpene. «Ecnu co3HaHue HE HANPaBJIeHO, BU3yaJIbHbIE CIEHBI POXOISAT
nepe riia3aMu, He mepeaBas HUKAaKUX BIICYATICHWH B MO3T, TIO3TOMY BU3YaJIbHBIN
OTIBIT HE PETUCTPUPYETCS, a OcTaeTcss HeBUIUMBIMY [7]. Ilo cyTH, ocBenieHue cneayer
WCIIOJIB30BaTh IS CO3JIaHWS CBOETO POJa CaMOOBITHOCTH M PEKJIaMbl, KOTOpas
MPUBJICUYCT BHHUMAaHHE OOIMECTBEHHOCTH ¥ TIOBBICUT YPOBEHb Y3HABAECMOCTH
MaMATHHKA.

OcTeTudeckas 3ajaya B OCBEIICHUM MaMSTHUKOB OOYCIIABIMBAETCS TEM, UTO
OCBEIICHHE caMo MO ceOe SBISIETCS MPOU3BEACHIUEM UCKYCCTBA, M TIOMUMO TOTO, YTO
OHO YCUJIMBAET MPOCTPAHCTBEHHOE BOCIPHUATHE, OHO OIPEICISIET HACTPOCHHUE U
noBezeHUe. [IOHATHA WCKYyCCTBa, ICTETHKHM M KpPAaCOTHI CJIOKHO B3aWMOCBSI3aHBI.
[ToaTOMy mpu pacCMOTPEHHH 3CTETUYECKUX 3aJlay M JU3aiiHa OCBEIICHMS CIICTyeT
YYUTHIBATH ACITEKTHI, COCTABIISIONIHE MJIACTUICCKYIO KOMITO3UIINIO, BRIPA3UTEILHOCTh
paboThI, KPACOTY BBIPAXKEHUS, KPACcOTy cpebl [8].

Tpetbst 3aaua — ncuxosioruueckasi, HeoOXoauma JJisi TOro, YTOOBl PACKPHITh
CMBICII, KOTOPBIA TIepenaeTcss MaMITHUKOM. J[Ba CBSI3aHHBIX BOIPOCA, KACAFOIIUXCS
COJIep)KaHUs] M KOHTEKCTa MaMSATHUKA, OyIyT OMpenemnsiTh MOAXO0J Ju3aiiHepa K
BOIIPOCY TICUXOJOTUYECKHX, a TAK)KE ICTETHUCCKUX 3a7a4: 4TO HAOI01aTes b JOHKCH
BUJICTh, U KaK OOBEKT JODKCH OBbITh BUACH? Tema, momauepkHyTash HACOJOTHS H
okusiaeMblil 3G HEeKT momMoryT chopMyIUPOBATH OJIXOI, KaK 1O COACPIKAHUIO, TaK U
M0 KOHTEKCTY, U MOTYT OBITh HCITOJIb30BaHBI JIJII YETKOTO PACKPBITUS CKPBITOTO
CMBICIIa, TIpeiyiarasi Ju3ailHepy OCBEIICHUS TMOJCKa3Kh OTHOCUTEIBHO THIIA,
HaIpaBJICHUsl, UHTEHCUBHOCTH W IIBETa MCTOYHWKA CBETA, KOTOPHIH HEOOXOIMMO
YCTaHOBUTD.

Cy1miecTByeT HECKOJIbKO THIIOB TIOJICBETKH JIsS PA3JIMYHBIX aPXUTEKTYPHBIX

dbopm.
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Tabnuna 3. Turer apxuTeKTypHO# moaceeTku [9,12]

CBCTOBBIX nyqeﬁ.

Twum nmoacBeTKH Hcrtounux Omnucanue [Ipumeuanue
OCBCIICHHS
ManoMoIIHEIE Pacnonosxenue cBeToBbIX | OCBEIIEHUE CKYJIBITYP U
JIAMIIEL, prUOOPOB — TOKAIBHO. Pa3IUYHBIX KOMITO3UIIUH.
AK1eHTHas
MIPOKEKTOPBI c
Y3KUM JIY4OM
CBeToIMOHBIE Pacnonosxenue cBeToBbIX | OCBEIIEHUE CKYJIBITYP U
MPOKKTOpa MpuOOPOB — JIOKAIBHO. | pa3IMYHBIX KOMITO3UITUH.
Brimenenne omgHod wuiu
®doHoBast IBYX CTOpPOH
ckynpnTyphl. s Gosee
JICTAILHOTO
paccMOTpeHHs] 00BEKTa.
CBeTOONOIHEBIC Pacnonoxenue cBeToBhIX | IlogxoguT s OCBEIICHUS
KomrypHas JICHTBI npuOOpPOB MO KOHTYPY | CKYJIBITYP U3 IPOBOJIOKU U
00BeKTa. METAJUIMYECKUX
CKYJIBITYP.
[TpoxekTopsl, [TonHoe ocsenienue | OcBelieHue 3HAYUMBIX
obecneynBaroIme CKYJIBITYPHI. 00beKkTOB. OOBEKT JOKEH
SanuBaroas POBHBII cBeT, | EcTecTBeHHBIN o0pa3 | ObITh HJICATHHO OCBEIICH,
HarpaBJICHHbIN 00BeKTa. T.K. H3bSHBI hopmbl
CHU3Y BBEPX OpocaroTcs B riasa.
CBeToIuoIHbIC KomOunupoBanue ¢ | OcBenieHNEe CBETOBBIX U
CBCTUJIBHUKU JIFOOBIM [IBETOM | MY3BIKQJIBHBIX IIOY.
JnHamudeckas NoACBeTKH. M3MeHeHUe
mBeTa i SAPKOCTHU
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Pucynok 1.2 — Tumel apXUTEKTypHOH MOJCBETKH a) aKIIEHTHOE OCBEIIICHHE

CKYJIBITYPHI C UCTIOIH30BAHUEM IPYHTOBBIX CBETHJILHUKOB; 0) 3aJIMBaroIIee
OCBEIICHHUE MaMAITHUKA; B) KOHTYPHOE OCBEIICHHE; T) JMHAMUYECKOE OCBEIIICHUE; 1)

($hoHOBOE OCBEILICHHE MaMSTHUKA
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1.3 TennpeHIMM BETHOTO OCBEILICHUS

OOJMK COBPEMEHHBIX TOPOJIOB TPYAHO MPEACTaBUTH ceOe O€3 apXUTEKTYPHOM
nuHamuyecko RGB-moacBeTku: sipkue MepenuBbl ThICSY OTHEM, BCIOJOXU CBETA,
MPUYYJIJIMBbIE CBETOBBIE KApPTUHBI M 00pa3bl CTAHOBATCA YacThI0 HMMUIKA,
(bOpMUPYIOT AICTETUUYECKOE BOCTIPUATHE U TIOMOTAIOT MOBBICUTH CTAaTyC ropoa.

[Tpumenenne RGB-mojacBeTkH MOJB3yeTCs CIPOCOM 3a CUET OOIIMPHOTO
[[BETOBOTO JIMaMa30Ha M BO3MOXXHOCTH CO3JIaHUSI PA3IMYHBIX KOMOWHAIMNA ISl
MOJICBETKH OOBEKTOB.

RGB-cBeTHIPHUKY OCHAIIAIOTCS YNPABISIOMIUM KOHTPOJIEPOM, KOTOPBIi
MO3BOJISIET TMOJYYHUTh 10 16 MWJUIMOHOB pAa3fIMYHBIX OTTEHKOB. B CBSI3M € 3TUM
[BETOAMHAMUYECKasl WJUTIOMUHAIIMS UMEET OOJIBIITYI0 BOCTPEOOBAHHOCTD.

bnaromapst aBromMmatnyeckomy ympaBiennto RGB moacseTka mpumMensieTcs: B

CIEAYIOIINX 00IaCTAX:

e ApXWTEKTypHass IIOACBETKAa 3JaHUM W COOPYKEHMM — uUrpa LIBETAMH
7 PeKTHO BBIJIETSACT 31aHUS HAa (POHE OCTAIILHBIX OOBEKTOB;

e Kommosuimu cagoBO-MapKOBOIO OCBEIICHUS;

e TeaTpalbHOE OCBEIICHHUE;

e Co3zllaHue CBETOBBIX WILTIOMUHALIMKM Ha MPA3THUYHBIX COOBITHSX.

CBeToanoIHbIC UCTOYHUKH CBETA AKTUBHO 3aMEHSIOT KJIACCUYECKHUE CBETOBBIC

npubopsl.  bosbiioe  pa3sHOOOpaswMe  [BETOB  MPEAOCTaBISE€T  BO3MOXKHOCTH
ucrnosib3oBaTh RGB-CBeTWJIBHUKM JUISI OCBEIICHUS PEKJIAMHBIX KOHCTPYKIIUH,
CTPOCHUH, pa3IMYHON paCTUTEIHHOCTH. Tak ke IBETHOE OCBEIIEHUE BOCTPEOOBAHO B
nmanamadTHoM au3aiine [13].

[IpeumymectBa RGB cBeTHIbHUKOB:

e (CBETOIMOJHBIN CBETUJIBHUK MOXXET HMETh KaK OJHWH IBET, TaK U TPH.
[TogkiroueHrne KOHTpOJUIEpa PACIIMPSIET I[BETOBYIO MHAIUTPY A0 16 MIH.
OTTEHKOB, a UCMoJib3oBaHue cneruaibHoro IO nmo3BossieT BIOUpATH IIBET,
yOpaBsiTh CMEHOW OTTEHKOB, CO37[aBaTh pa3jIMYHbIE BapHaHThl CBETOBBIX
CLIEHApHEB.

e Cucrema OBCTHOI'O CBCTOAMOAHOI'O OCBCILICHUA HMCCT HHU3KOC
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HHEpronoTpedIeHuE.

[Ipu mpPOM3BOJACTBE LBETHBIX CBETHJIBHUKOB HE MPUMEHSIOTCS TsDKEIee
METaJlIbl ¥ BPEAHbIC KOMITIOHEHTHI, CIIOCOOHBIC OKa3aTh HETATHBHOE BIIMSHHE
Ha OKPY’KaIOLIYIO Cpely, a Takke 30poBbe uenoBeka. CeTmisHUK C LED-
JaMIlaMd HE HaJ0 CHENHalbHO YTHIU3UPOBaTh. [IpM HEOOXOIMMOCTH HX
MOXHO TPHUMEHSITh BMECTe C CHCTeMaMH, pabOTalONIMMU Ha COJHEYHOM

sHeprum [13].

Pucynox 1.3 — Ilpumep ucnonn3oBanus RGB noacseTku
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1.4 IlpumepsbI ocBeLIeHUS IAPKOB, CKBEPOB, IAMATHUKOB

CkBep «Oroponnas cinoboma» B ['ycatHukoBom mnepeyinke (Mockga).
KoHuenuus ocBeleHnsi CKBepa MnpeaycMaTpuBaeT 4€TKOe pasjiesieHue TPAH3UTHOIO
IYTH U MPOTYJIOYHBIX JTOPOKEK: BHICOKME 3HAYEHHUS! OCBEIIEHHOCTH U OJJHOPOJAHOCTh
CBETa Ha MEPBOM MPOTUBOMOCTABISIIOTCS PUTMY M KOHTPAcCTy BTOPbIX. [IpakTuuecku
BCE€ MPUOOPHI, KPOME TOPIIEPOB, pa3padOTaHbl CIICHUATBLHO MO MPOEKT MO 3CKU3aM U
TEXHUYECKOMY 3aJaHUI0 POCCHUICKUM MPOU3BOAUTENEM. DTO IMO3BOJIAIIO BIMCATHCS B
HEOOJIbIION OOJIKET, BBIICIEHHBIM Ha O0YCTPOMCTBO CKBEpa, U KOHTPOJIUPOBATH

peanu3aluio BCEX HE CAMbIX CTaHJAPTHBIX CBETOBBIX pelieHui [ 14].

Pucynox 1.4 — CxBep «Oroponnas cnoboma»

«Komcomonbckuii mapk» B CepnyxoBe. II0CKONbKY OCHOBHAs KOHUEHIUA
OCBEIIEHUSI COCTOSJIa B TOM, 4YTOOBI CO3/1aTh B Tapke arMochepy pPOMaHTHKH,
CTIOKOWCTBUS U  3aAlIUIIEHHOCTH, YPOBEHb OCBEIICHHOCTHU, OIpPEACICHHBIN
CBETOTEXHUUYECKUM PacueToOM, BbIJEpKaH OJMHAKOBO JIJII BCEX JIOPOKEK. UyBCTBO
3aIUIIEHHOCTH, YIOTa M TOKOS O00€CIeunBaeTCsl HEHABSI3UYUBBIM OJHOPOIHBIM
OCBCILIEHHEM C MATKUMHU TEHSIMH, TTO3BOJISIOIIMM XOPOIIO BUIECTH JIUIA MPOXOKHUX.

JIJ1st MSITKOTO ¥ POMAHTHYECKOTO OCBEIEHUS ajliel CIelMaibHO pa3pad0TaH HOBBIM
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AJIETAaHTHBIN 1 HEOOBIYHBII MapKOBBIA CBETUIILHUK — HA U3SALIHON OMOPE U3 CTAIbHBIX
OECIIOBHBIX TPYO 3aKperyIeHBI MIaphl JHIMYATON OKPACKH ¢ PaBHOMEPHOM 3aCBETKOU
no Bcel momaau. CBETUIILHUK JaeT KOMGOPTHBIN, pPABHOMEPHBIA U TEIUIbI CBET
(cBeroBas temnepatypa 2700 K). CBeT OT CBETHJIILHUKOB HalpaBJEH CTPOTO BHU3.
[lemexoqupie  TOPOKKKM M JaHAMIApTHBIE TPYNIbl Mapka MOJACBEYMBAIOTCA
CBETOIMOIHBIMHU UCTOUHUKAMU CBETA, KOTOPBIE pACCUMTAHBI HA HEMTPEPHIBHYIO paboTy
He MeHee 50 ThIC. U ¢ MPAaKTHYECKHU HEM3MEHHBIMH OCHOBHBIMHU XapaKTEPUCTHKAMU
(cBeTOBOM MOTOK U cuja cBera). [IpumeHsieMble UCTOYHUKM CBeTa 00JIaJaroT
OTJINYHBIMU BOJIO3AIIUTHBIMA XapPAKTEPUCTUKAMHU, MEXAHUYECKONW MNPOYHOCTHIO H
BUOPOYCTOMYHUBOCTBIO, SIBIISIIOTCSL  OKOJOTMYECKM UUCTBIMU U HE  TpeOyroT
CHEIUATbHBIX YCIOBUM 1O 0OCITY)KMBAHUIO M YTUIIU3AIMH. J{JI1 OCBEIIEHUs IETCKOTO
UTPOBOTO KOMIUIEKCA, MalbIX apXUTEKTypHbIX (opm «llapka auHO3aBpOBY,
CIIOPTUBHOM IUIONIAJAKUA U 3€JICHOTO MAacCHBa MapKa JIOMOJTHUTEIBHO MCIOIB3YIOTCS
RGB-npoxkekTopbl, ympasisiemble 1o mpotokoiny DMX. [Ipeobnanaromiee
HaIlpaBJI€HUE CBETa IMPOXKEKTOPOB — JEpeBb M KycTapHUKU. JlangmadTHoe
OCBEILEHUE MOJUYEPKUBAET 00BEM KPOH AepeBbeB. Maible apXUTEKTypHbIE (HOPMBI
(burypsl IMHO3aBPOB) TaKXE€ MOMAAAIOT B 30HY OCBEILICHUS MPOXKEKTOpaMHu, HO
Onaroymapsi TOMy, YTO CBET HE HAIPaBJICH HEMOCPEICTBEHHO Ha (PUTYPHI, TUHO3ABPHI
CMOTPSITCSI €CTECTBEHHO, a Y 3pUTENs CO3AAETCs OLIYLICHUE BOJILIEOCTBA U TalHbI.
CBeTOBOM ClieHapHid, COCTOSIIINI W3 MATU CLEH, MOJPa3yMEBAET CMEHY LIBETOB B
ABTOMATHUYECKOM PEKUME, UTPY KOHTPACTOB U TeHei [15].

Ta6nuna 4. TpeboBaHus K CBETOBOMY MPUOOPY

3ona TpeOoBanus k cBeTOBOMY NpUOOPY
[lemexoiHbIE TOPOKKHU homoper = 5-7 M, b = 0 20 M, KCC-111
Benocunenneie 10poxku honopm =110 9 M, E — BbIllIe Ha 2 cTylIeHn
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Pucynox 1.6 — IloncBetka ckynbnTypHBIX (HOpPM U JIepeBbeB B KoMcoMoObCKOM
napke

CkBep Ha Toprosoit mnomanu B I[lereprode. B mae 2017 roma Ha Toprosoii
IJIOIIAN COCTOSIOCH OTKPBITUE COBPEMEHHOTO ()OHTaHa, HE UMEIOLIEro aHaJIOroB B
Poccuu. [Tomumo (oHTaHa, OraroycTpomin CKBep BOKPYr Hero. B HeM mosBUIHCH
Oonbinas Oeceqka, Tu3aiHepCKUE TEPEBsIHHbIC CKAaMbH U Kadelld, IEKOPATUBHbIE apKu
MUHU-0epco. DPGdeKTHBI BUA B BEUYEpHEE BPEMsl HOBas JIOCTONPUMEUYATEIBHOCTD
[Tereproda npuobpena 6maromapst mpoekty JanamadTHOTO ocBenieHus. Konmenus
IpPOEKTa TMOBTOPSIET 30HMPOBAHME CKBEpa B JIHEBHOE BpeMs, BbIIEISAA

(GbyHKIIMOHATBHBIE 30HBI TIOCJIE 3aX0/a coHIa. J{J1s Bcero 06opyaoBaHus ObLIT BEIOpaH
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terbiid Oenbiii cBeT (3000K), mockoabKy OH MPUOIMKAET MPEAMETHI, CO3MAET YIOT.
Jlst mojicBeTKU OecenKu, 3€JCHBIX apoK C BEPTHKAJIBLHBIM O3CJICHCHHEM, CKaMEeK,
MOJIBECHBIX JICPEBSIHHBIX Kauejedl Ha TEeppUTOPUU CKBepa mpuMmeHstoTces 190

CBETOJIMOJTHBIX CBETHIILHUKOB 00IIEi MOITHOCTRIO ITouTH 5 kBT [19].

Pucynok 1.7 — OcBetienne ckBepa Ha Toprosoit miomaau, [lereprod
CkBep B mocenke ropojackoro tuma llamex. ApxuTekropsl, padoTaBIIME HaJ
0JIaroyCTpOMCTBOM  CKBEpa, TMPOBEIM €ro (PYHKIMOHAIBHOE 30HUPOBAHMUE.
CrneunanucTsl CBETOAM3AMHEpPHl MOJYEPKHYJIM HJICI0 CBETOBBIM 30HHPOBAaHUE B
BeuepHee BpeMsa. Kaxkas 30Ha MMEET CBOK APXUTEKTYPHYIO WM CMBICIOBYIO
JIOMUHAHTY, KOTOpas ObUIa BbIJEJIEHA C MOMOIIBI0 MPHUEMOB aKIEHTUPYIOIIETO U
JEKOpaTUBHOrO ocBelieHus. [Ipu 3ToM, LEeHTpalbHOE 3HAUYE€HHE NJIsi BCEro CKBepa
uMeeT KpecToBO3IBIKEHCKUN COOOp, SIBISIIONTUNCS CUMBOJIOM ITOCETKA U BHICOTHOU
JTOMUHAHTOU paiioHa. Ero cymectByroniee (hacagHoe OCBEIICHUE B XOJIOIHO-0EIbIX U
CUHUX TOHAX CTaji0 JOTMOJHUTEIBHBIM apryMEHTOM TIPH BBIOOpE CHEKTPaIbHBIX
XapaKTepUCTUK sl (P)OHOBOTO OCBEULICHMsI — JOpOXKeK M o3eneHeHus. Mcxons us
MPUHIIUIIOB «Ka4€CTBEHHOTO CBETOBOTO KOHTPACTa» OCHOBHAs raMMa JaHAma(THOrOo
OCBEIICHUS BBIMIOJIHEHA TEIUIBIM OenbiM TOHamH. Kpome Toro, BHIOOpP B MOJIB3Y
tertoro 6emoro (2700 K) u npuMeHeHre SHTapHOTO 1IBETHOTO OCBEIICHUS MTO3BOJIMIIO
CO3JaTh AaCCOIMAIMU C <«JyIIOW MeCcTa», OCHOBaHHbIE HA HMCTOPUM U TPAIAULIUSIX
[Talexa — MECTHOM MKOHONMUCH U JJAKOBOM MHUHHMATIOPE, B IBETOBOM raMMeE KOTOPBIX

0c000¢ 3HAYCHHE YIIEISIIOCh 30JI0TBIM | XenThiM 1BeTaM [20].
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Pucynok 1.8 — OcBemienue ckBepa B moceske ropojackoro tuna [lamex
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1.5 BoiBox no riase 1

1. bonbmioe pa3HooOpa3ue CBETOBBIX MPHOOPOB, MPUEMOB OCBEHICHUS U
Pa3IMYHOT0 TEXHUYECKOTO 000PY0BaHUS B COBPEMEHHOM MHUPE MO3BOJISIET CO3/1aBaTh
HeoObIualiHelIMe ClieHapuu OCBelIeHUsI 00beKTOB. C TEXHWYECKOW TOUKH 3pEHUS
pa3paboTka CaJ0BO-TIAPKOBOTO  OCBEIICHUS PAa3BUBACTCS  HEMPEPBIBHO, UTO
OJIaronpuATHO BIMAET Ha JAU3aWHEPCKHE BO3MOXKHOCTH CO3/IaHUS Pa3IMYHBIX
CBETOBBIX apT-00BEKTOB.

2. ITocne paccMOTpeHUsT HECKOJIBKUX TIPUMEPOB OCBEILIEHUS MMApKOB U CKBEPOB
MO>KHO BBIIEIUTh TO YTO B OOJIBLIMHCTBE CIy4aeB MEPBOHAYAIBHO MPOU3BOJIUTCS
30HHMpOBaHue TeppuTopun. Ocod0e BHUMAHUE YJEISETCS OCBELICHUIO MEIEXO0HBIX
nopoxkeK. Tak ke MOKHO NpOCIEAWTh TEHICHLHUIO IMEPEXoJa OT KIACCUYECKUX
CBETOBBIX NPHOOPOB C MOJIOYHBIMH HIIapaMH K 00Jie€ COBPEMEHHBIM IO CTHUIIIO
VICITOJIHEHHUSI, HE MEHEE NIMPOKOE PACIIPOCTPAHEHUE NIOJIyYArOT Pa3JIuYHbIE TPYHTOBBIE
CBETOBbIE MpHOOpPHI U Ooutapabl. Vcrosib30BaHME pa3IUYHBIX CBETOBBIX (OpPM
HAaYMHAET NpUoOpeTaTh Oosiee MUpokoe npuMeHeHne. Heo0XxoamMo OTMETUTH TO YTO
O IIBETOBOM TeMIiepaType npeodaaaaroT cBeToBbie mpudops 2700-4000K.

3. PexoMeHganmmm K OCBEIIEHUIO MAPKOBHIX 30H: 30HUPOBAHUE TEPPUTOPHH;
1oA00p CBETOBBIX MPHUOOP HE TOJHKO ¢ (DYHKIIMOHAIBLHOM, HO ¥ C SCTETHUYECKON TOUKH
3pEHUs; BBIICJIEHUE CBETOM paA3IUYHBIX ApPXUTEKTYPHBIX (OPM; HCIIOJIb30BAHHE

COBPECMCHHBIX NCTOYHHNKOB CBCTA.
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I'naBa 4 @uHAHCOBBIN MeHETKMEHT, pecypco3(pGeKTUBHOCTB U pecypcocOepereHne
Beenenne

OcHOBHasi 1eAb AAHHOTO pa3liefla — OLEHUTh IEPCIEKTUBHOCTh Pa3BUTHS H
IUIAHUPOBATh (PMHAHCOBYIDO M KOMMEPUYECKYI0 LEHHOCTh KOHEYHOrO HpPOAYKTa,
MPEICTABICHHOTO B paMKaX MCCIeN0BaTeNbCKOM paboThl. KoMMepueckas 1eHHOCTb
OTIpEJIEISIETCS HE TOJMBKO HAIMYMEM 00Jiee BHICOKUX TEXHUYECKUX XapaKTEPUCTUK HAJl
KOHKYPEHTHBIMH pa3pab0TKaMM, HO U TeM, HACKOJIBKO OBICTPO pa3paboTYUK CMOKET
OTBETUTHh Ha CIEIYIOIIME BOMPOCHI — OyJeT JM MPOAYKT BOCTpeOOBAaH Ha PBHIHKE,
KakoBa OyJIeT ero IieHa, KakoB OI0/KET HAyYHOT'O UCCIIeI0OBaHMs, Kakoe BpeMs OyieT
HEO0OXOAUMO IS MPOABMKEHUS pa3pab0TaHHOTO MPOAYKTa Ha PHIHOK.

JlaHHBII pa3zen, NpeycMaTpUBaeT paCCMOTPEHHE CIEAYIOMIMX 3a/1a4:

* OleHKa KOMMEPYECKOT0 NOTEHIIMAIa pa3paboTKH.

 [InanupoBaHue HAyYHO-HCCIIEOBATEIHCKON pabOTHI;

* Pacuer Gr0/)keTa Hay4YHO-UCCIIEI0BATENbCKON PadOTHI;

* OmnpeneneHue pecypcHOM, (UHAHCOBOM, OrOKETHOU  A(DPEKTUBHOCTH
VICCJIEIOBAHHSI.

Llenp naHHON MarucTepcko AuccepTalud — pa3pabOTKa CBETOBOTO aHCAMOJIS
napka CyBopona r. Tomck. MectopacnoiokeHre mapKoBoii 30HbI: ToMCKast 001aCTh,

ropos Tomck, ynuiia CyBoposa 3.

4.1 OneHKa KOMMEPYeCKOro MOTEHIMAJIA U NEPCIIEKTUBHOCTH MPOBEICHNSA
HCCJICI0BAHUM € MO3UIUHU PecypPcod(PPeKTUBHOCTH U pecypcocOepeskeHust
4.1.1 AHa1u3 KOHKYPEHTHBIX TEXHUYECKHX PeLeHuit
KonkypeHTOM 1151 OCBETUTENIbHBIX YCTAHOBOK C JIAMIOBBIMU UCTOYHUKAMU CBETA

ABJIAIOTCA OCBETUTCIIBHBIC YCTAHOBKHU CO CBETOANOAHBIMU HCTOYHHUKAMU CBCTA.
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Tabnuna 4.1. CpaBHEHHE KOHKYPEHTHBIX TEXHUUECKUX PEIICHHIMA

Konkypenrto
banabl
KpuTepun oueniu Bec CIIOCOOHOCTH
Kputepusi | By | By Ko | Ka
1 2 3 4 5 6
TexHuuyeckue KpUTepuM OLeHKHU pecypcodpdexkTuBHOCTH
1. AKTyaJIbHOCTh 0,05 5 3 0,25 | 0,15
HCCIIEIOBAHUS
2. TpemmHOCTONKOCTh 0,05 5 2 0,25 | 0,15
3. Y aponpodHOCTh 0,05 4 1 0,2 0,05
4. Tlpoctota 0,2 3 4 0,6 0,8
HM3TOTOBJICHUS
5. D¢ heKTUBHOCTH 0,1 5 3 0,5 0,3
paboThI
6. be3omacHocts 0,08 5 3 0,4 0,24
JKOHOMHYECKHE KPUTEPHH OLeHKH 3(PPeKTHBHOCTH
7. llena coipbst 0,12 4 3 0,48 | 0,36
8. [Ipeanonaraemsrii 0,15 5 2 0,75 0,3
CPOK IKCILTyaTaIruu
9. ®uHaHCHpPOBAHUE 0,2 4 3 0,8 0,6
Hay4YHOU pa3pabOoTKu
KOHKYPEHTHBIX
TOBApOB U pa3pabOTOK
Hroro 1 45 | 26 | 4,23 | 2,95

Pacuer KOHKYpEHTOCIIOCOOHOCTH, Ha MpPUMEpPE CTAOMILHOCTH CcpabaThIBaHUS,

ompenenseTcs mo GpopmyJie:

Ky =2Bi-Bi = (0,05 5) + -+ (0,2 - 4) = 4,23

K= ) Bi-By=(0,05-3)+ -+ (0,2-3) =295

rie K — KOHKypeHTOCHOCOOHOCTh TMpoekTa; Bi — Bec mokaszarens (B J0JIAX
eauHUIGI); bj — 0amm mokazares.

[IpoBeneHHBIN aHANIN3 KOHKYPEHTHBIX TEXHUYECKUX PELICHUM ITOKAa3al, YTO
UCCIICJIOBAHUE SIBJISIETCS HAWOOJIee aKTyaJbHBIM U TEPCICKTUBHBIM, HMEET
KOHKYPEHTOCTIOCOOHOCTh.  OCBETHUTENbHBIC  YCTAHOBKH CO  CBETOJMOIAHBIMU
HMCTOYHUKAMU CBETA HA CETOJHSIIHUN JICHb SIBISIOTCA Hanbosiee BOCTpeOOBAHHBIMH,

HC CMOTPA Ha UX BBICOKYIO CTOMMOCTD.
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4.1.2 SWOT-ananu3

JUist uccnenoBaHrs BHENIHEH W BHYTPEHHEH Cpenbl MPOEKTa, B ATOM paboTe
npoBeeH SWOT-aHanmu3 ¢ JeTaabHOM OILIGHKONW CHJIBHBIX W CJIA0BIX CTOPOH
HCCIIEIOBATENICKOTO MPOEKTA, a TAKKE €r0 BO3MOKHOCTEN U YIPO3.

[TepBoiif aTan, coctaBisiercs marpuiia SWOT, B KoTopyro omnucaHbl ciadble U
CUJIBHBIE CTOPOHBI MPOEKTA U BBISBICHHBIC BO3MOXXHOCTHU U YTPO3bI ISl pean3aiuu
MMPOEKTAa, KOTOPBIE MPOSBUINACH WM MOTYT NOSIBUTBCSI B €r0 BHEIIHEW Cpele,
NpUBEICHBI B TabmuIe 4.2,

Tabmuma 4.2. Matpuria SWOT-ananuza

CuiibHbBIE CTOPOHBI Caa0ble CTOPOHBI
C1. Jlonruii cpoK CITyKOBI. Cnl. Beicokasi CTOUMOCTb CBETOBOTO Ipubopa
C2. Huzkuii ypoBeHb MOTPeOICHUS Cn2. BepoaTHOCTh moy4deHus Opaka
AJIEKTPOIHEPTUU

C3. DKOJIOTUYHOCTH TEXHOJIOTHUA
C4. Y 100cTBO B 3KCILTyaTalluu

Cn3. C10XKHOCTb B PEMOHTE

Bo3MoskHOCTH Yrpossl
B1. [losiBneHne noTeHIMaIbHOTO CIpoca Ha V1. [losiBnenue 3apyOeKHBIX aHATIOTOB U
HOBBIE Pa3pabOTKHU. 0oJjiee paHHUI BBIXO]] HA PHIHOK.
B2. Buenpenue Ha MUPOBOH PHIHOK, SKCIIOPT V2. BBeaeHue 10NOTHUTEIbHBIX
3a pyOex. rOCYJapCTBEHHBIX TPEOOBaHUI K
cepTrUKAIIHH.
B3. Ucnons3oBanre MHHOBAIIMOHHOMH
crtpykrypsl TITY.
B4. TloBblieHre CTOMMOCTH KOHKYPEHTHBIX
pa3paboToK.

Ha BTopoM stane Ha ocHoBaHuu MaTpuilbl SWOT cTposiTcs HHTEpAaKTUBHbBIC
MaTpPHIbl BOZMOXHOCTEH U YIPO3, MO3BOJIAIONINE OIICHUTH 3()PEKTUBHOCTD MPOEKTA,
a TaKKe HaAECKHOCTh €ro peanu3auuu. COOTHOLIEHUS MapaMeTPOB MPEACTABIICHBI B

tabnuax 4.3-4.6.

Ta6nuna 4.3. MaTepakTuBHast MaTpulia npoekTa «Bo3MOKHOCTH TPOEKTA U CHIIHHBIC

CTOPOHBD)
CuibHBIC CTOPOHBI IPOEKTA
Cl C2 C3 C4
Bl + + + +
Bo3MmoskHOCTH B2 n " 0 "
MPOeKTa B3 0 . 0 -
B4 0 + - +

Tabnuna 4.4. IHTepakTuBHAs MaTpuiia IpoekTa «Bo3MOKHOCTH TIpoeKTa U cliadbie

CTOPOHBI»
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Cnalble CTOPOHBI POEKTA

Bo3mo:xxHOCTH
NMpoeKTa

Cnl

Cn2

Cn3

Bl

B2

B3

B4

Tabnumna 4.5. MHTepakTUBHAs MaTpuIila

IIPOCKTAa <<YFpO3I>I IMPOCKTa M CHUJIBHBIC

CTOPOHBI»
CujibHble CTOPOHBI POEKTA
v Cl C2 C3 C4
rpo3bl % . - 0
NpoeKTa % " " -

Tabmuna 4.6. VHTepakTuBHasg Marpuiia MNpoekTa «YTpo3bl MPOEKTa M cladbie

CTOPOHBI»

Caa0ble CTOPOHBI IPOEKTA

Yrpo3ssl
NMpPoeKTa

Cnl

C2

Cxn3

Vi

0

y2

+

Pe3ynpTaThl aHalIM3a NPECTaBIEHbBl B UTOTOBYIO Ta0muIy 4.7.

Tabmura 4.7. Utorosas tadbmuiia SWOT-ananmmnsa

CuibHbIE CTOPOHBI HAYYHO-
HCCI1e0BATE]bCKOI0 MPOEKTA
C1. donaruii cpok CiryxObl.

C2. Huskuii ypoBeHb
noTpeOIeHUs IIEKTPOIHEPTUH.
C3. DKOJIOrMYHOCTh
TEXHOJIOTUH.
C4. Y 106cTBO B 3KCIUTyaTalluu

Cialdble CTOPOHBI Hay4HO-
HCCIIe0BATe/ILCKOI0
NpPOeKTa

Cal. Beicokast cCTOUMOCTD
CBETOBOTO Ipudopa.

Cn2. BepoATHOCTb MOTYYEHHUS
Opaxa.

Cn3. CnoXHOCTb B pEMOHTE

TITV.

Bo3MmoskHoCTH

B1. ITosiBnenue
MIOTEHLIMAJIBHOTO CIIPOCca Ha
HOBBIE pa3pabOTKH.

B2. BHenpenne Ha MUpOBOit
PBIHOK, SKCIIOPT 3a PYOeK.
B3. Ucnons3oBanue
MHHOBAIIMOHHOM CTPYKTYpbI

B4. I1oBelieHne CTOMMOCTH
KOHKYPEHTHBIX pa3paboToK.

HanpasJienus pasBurus
B1C1C2C3C4. Bricokas
TPELIMHOCTOUKOCTD U
YAApPONPOYHOCTh MPOAYKLIHMHU
MO3BOJISIET PACHIUPUTH CIIPOC,
HUCIIOIb30BaHNEe HOBEHIIICH
nH(pOpMAIIUU U TEXHOJIOTHMA
COOTBETCTBYET
MOTEHIMAIBLHOMY CIIPOCY Ha
HOBBIE Pa3pPaOOTKH.
B2C1C2C4. DK010r14HOCTH
TEXHOJIOTMH IPUBOJUT K

Cnep:xuBaommii paxkTopsl
B4Cnl. ITpu BeICOKOM
CTOMMOCTH OCBETUTEJIbHOM
YCTQHOBKH IOBBIIIAETCS
CTOMMOCTh KOHKYPEHTHBIX
pa3paboToK.
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MOBBIIICHUIO POCTA
TEXHOJIOTMH TTPOU3BOJICTBA, UTO
SIBIISICTCSI OCHOBOM JIJISI
AKCIIOPTA 3a PYyOeK M BBIXOAA
Ha MUPOBOU PBIHOK.
B4C2C4. 9k010ru4HOCTb
TEXHOJIOTHUH MPUBOJUT K
MOBBILICHUIO POCTa
TEXHOJIOTHH, YTO B CBOIO
odepeib IPUBOIUT K
YBEIIUYCHUIO €€
HCITOJIF30BaHUS.

Yrpo3sl

V1. IosiBnenue 3apyO0eKHBIX
aHaJIOroB U OoJiee paHHUN
BBIXOJ] Ha PHIHOK.

V2. Beenenue

Yrpo3sl pazBuTHus
V2C1C2C3. Bo3MoxHbIE
YIpo3bl 3aKIIIOYAIOTCS B
BBEJICHUU JIOTIOJHUTEIBHBIX
TpeGoBaHu# K cepTuUKaInu.

Ysa3BumMocTH:

Y2Cn2Cn3. Yrpo3ou s
MPOEKTA SIBIIAECTCS MOSBICHUE
HOBO# TexHonoruu. Ha gone
HEMPEPHIBHOTO PA3BUTHS

JOINIOJIHUTCIIBHBIX BBI/II[y HOBHU3HBbI HOTpe6yeTC$I ﬂaHHOﬁ oTpaciii, 5Ta
rOCYJ1IapCTBEHHBIX BJIOXKEHUE CPENICTB JJISt npoOsema sBIseTCs
TpeOOBaHUH K COOTBETCTBUS KXKII0H cdepe. JIOCTaTOYHO aKTYaJbHOU.
cepTudUKaIH.

B  pesynprare SWOT-anamuza  mokazaHo, 4YTO Ha  MPEUMYIIECTBA

pa3paldaThiBa€MOl TEXHOJIOTUU MPeo0sIalatoT Hal

ee HeaocTaTkamMu. JlaHHBIE

HCIOCTAaTKH, KOTOPBIC Ha I[aHHBII;'I MOMCHT Ha IIPAKTHUKC HC YCTPAHCHLI, HO B TCOPHH

YK€ CCTb BO3MOXHOCTH I HX YCTpPpaHCHHA. PGBYJ'H)TEITBI aHaJln3a YUYTCHBI B

NanbHEIIe HayYHO-UCCIeA0BaTeIbCKOM pa3paboTKe.

4.2 IlnannpoBaHne HAYYHO-UCCIICI0BATEILCKUX PadoT

4.2.1 Crpykrypa padoT B paMKax HAQy4YHOI'0 UCCJICI0OBAHUS

HJIaHI/IpOBaHI/Ie KOMIIJICKCA HAYYHO-HCCICA0BATCIIbCKHUX pa60T OCYHICCTBIIACTCA B

MOPSIIKE:

® OIpEJIENICHHE CTPYKTYPhI padOT B paMKaxX HAYYHOTO HCCIIEIOBAHUS;

® OTIpEICIICHUE KOJIMYECTBA MCIIOTHUTENICH IS KaXKI0M 13 padoT;

® YCTaHOBJICHUE TIPOJOJDKUTEIHLHOCTH PaboOT;

® IOCTPOCHHE TpaduKa MPOBEICHUS HAYYHBIX UCCIICTOBAHUM.

Jnig ontuMu3anuu padboT yA00HO HCIOB30BaTh KJIACCUUECKUN METO/T JINHEHHOTO

IJIaHUPOBAHHWA U YIIPABJICHMUA.
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Pe3ynbraTom Takoro IIaHHUPOBAHUS SBISIETCS] COCTABIICHUE JTMHEHHOTO rpaduka
BEITIOJIHEHUS Bcex paboT. [lopsaok sTamoB paboT M pacmhpeereHne UCTIOTHUTENCH
JUISL JAaHHOM HAayYHO-HUCCIIEIOBATENILCKOM paboThl, IpUBe/IeH B Tabuiie 4.8.

Tabnuna 4.8. [lepeuens 3TanoB, paboT U pacnpeeIeHUe UCTIOTHUTENEH

OCHOBHBIE 3TaITbI Ne Conepxanne paboT JIOIDKHOCTD MCTIOTHUTEIIS
pab

Pa3paborka CocTraBiieHne U yTBepKICHUE Hayunslil pykoBoauTeNnb
TEXHUYECKOTO 3aaHus 1 | TeXHUUECKOTO 33/aHusl, yTBEPKACHUE

iaHa-rpaduka

5 KanenaapHoe miaHnupoBanue WNuxeHep, Hay4dHbIN

BBITIOJTHEHHUS PYKOBOJHTENb
Br16op criocoba 3 0030p HAYYHOH JTUTEPATYPHI TIO TEME Wunxenep
pelIeHHs OCTABICHHOM paboThI
3a7a4u 4 | BeiOOp HampaBiIeHUs UCCIICIOBAHNUS WNuxenep
Teopetruueckue u 5 JlurepatypHsblii 0030p 1o TeMe paboTel | MHxeHep, Hay4IHBIN
9KCHEPUMEHTAIbHBIE PYKOBOIHTENb
HCCIIEI0BAHUA 6 AHanu3 CylecTBYIOIUX pelIeHni WNuxenep

OCBELIECHUI APKOBBIX 30H

7 Pa3paboTka KOHIETIIINY OCBEIICHHS B WNuxenep

I1O DIALux evo
O60011eHre U OLIEHKA 8 | O6paboTKa MOMYyYCHHBIX JAHHBIX Wnxenep
pe3yJIbTaTOB 9 OreHKa MpaBUIFHOCTH TTOTyYEHHBIX Nnxenep,

pEe3ynbTaTOB Hayunslil pykoBoguTENb
OdopmiieHHe 0TYETA 10 10 Cocrapnenue mosICHUTENbHOM 3anuckn | MHxeHep
HUP

4.2.2 OnpenesieHue TPYI10eMKOCTH BbIIIOJIHEHHS padoT v pa3padoTka rpadguka
MPOBe/IeHHUsI
[Ipu mnpoBeAeHUU HAYYHBIX KCCICOBAHUNA OCHOBHYIO YacTh CTOMMOCTH
pa3pabOTKH COCTABJISAIOT TPYAOBBIC 3aTPAThl, IOATOMY OIPEACIICHUE TPYAOCMKOCTH
MIPOBOJIUMBIX PAOOT SBIISICTCS BaXKHBIM ITAIlIOM COCTaBIICHUS OFO/KETA.
Jlnst  ompeneneHus, OXUAAEMOTO (CPEAHET0) 3HAYCHHUS] TPYAOEMKOCTH
UCTIONIb30BaHa clieAyromas hopmMyna:
31:mini + 2tmaxi

t =
oxd c , (4.1)

e loxi — OkKugaeMasi TpyA0€MKOCTh BBIMIOJHEHUS 1-0i paOOThI, 4€TTOBEKO-/IHH;

tmin i — MUHUMaJIbHO BO3MOXKHAasi TPYAOEMKOCTh BBIMOJTHEHMS 3aJaHHOM 1-OH

paboThI, YETOBEKO-THU;
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tmax i — MAKCHMaJbHO BO3MOXHAasl TPYIOEMKOCTb BBIIIOJIHEHUS 3aJaHHOW 1-OH
paboThI, YETOBEKO-THHU.

3Hag  BEIMYMHY  OXUJAAEMOM  TPYJOEMKOCTH,  MOXXHO  OIpPEIEIHUTH
IPOAODKUTEIBHOCTh KaXa0l 1-0Mf paboTel B paboumx naHax Tpi, mpu >TOM
YUUTBIBAETCSl MApAJUICIIbHOCTh BBIIOJHEHUS pabOT pa3HBIMH  HMCIIOJHUTEISMHU.

JlaHHBIN pacyET MO3BOJIAET ONPENETUTh BETUYUHY 3apa00THOM IJIaThI.

" (4.2)
rzae Tpi — IPOIOJDKUTENBHOCTh OAHON pabOThI, pabo4ue JHU;
toxi — O’KHJIaeMasi TPYJI0EMKOCTh BBITIOJIHEHUSI OJHON pabOThI, YETIOBEKO-/IHH;
Ui— 4YMCIEHHOCTh UCIOJIHUTENIEH, BBITOIHSIOMNX OJHOBPEMEHHO OJHY U Ty K€
paboTy Ha JaHHOM dTarie, yel.
Jlyist mepeBo/ia JUIUTETLHOCTH KaXKJIOTO 3Tara U3 padouyux B KaJICHJIApHBIC JTHH,

HEOOXOIMMO BOCIIOJIB30BaThC Gopmysioit (4.3):

TKi.uHofc :Tpi ’ kkm , (43)

riae Ty — IpOAOIKUTENBHOCTD BBITOJIHEHHUS 1-i paOOThl B KaJIEHJAPHBIX JHSX;
T}i — IPOJOJIKUTENBHOCTD BBIIIOJHEHUS 1-i pabOThI B pabOYNX IHSAX;

k 2 — KaeHAapHBINA KOADOUITUEHT.

Kanennapusiii ko3¢ duiirieHT onpenensercs no Gopmyse:

T 365
KaJL.UHIHC = - = = 1’ 48 (44)
T,-T.,.-T  365-104-14

an B8blX np

rae T,,, — oOllee KOJUYECTBO KaJeHIApHBIX AHEH B roay; T,,, — oOImiee
KOJIMYECTBO BLIXOIHBIX JHEH B TOAY; T}, — 00IlEe KOIUYECTBO MPa3IHUYHBIX THEN B
TOTy.

Pacuersl BpeMEHHBIX TIOKa3aTeleld TMPOBEACHHUS HAYYHOTO WCCIICIOBAHUS

000011eHE!I B Tabnuiie 4.9.
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Tabnuna 4.9. BpemenHsle moka3aTeny NpOBEASHUS HAYYHOTO UCCIIEIOBAHUS

TpynoémkocTs padoT
tmin, tmax, 9€II- tom- , JinTeabHOCTD I[ﬂHTeﬁJIBHOCTB
paooT B
Yes-THU JHU —— paéoT B padounx O —
Ha3zBanue padoThbl AHAX HAAP
o, o o JTHSIX
O A0 O 4 Q T .
FE | £ 8 B £ E pi _
< 5 < % = % Kl
e = g T &
IR
1 2 3 4 5 6 7 8 9
1. CocraBacHue u
YTBEPXKICHUC
TEXHUYECKOTO 3aMaHus, 1 - 3 - 2 - 2 3
YTBEPXKACHUE TUIaHa-
rpaguka
2. Kanennmaproe
TJIAHUPOBAHUE 2 6 4 8| 28 |68 68 7
BBITIOJTHEHHS
JTUCCEePTAIMU
3. O630p Hay4HOH o] - 2] 16 16 24
TUTEPaTypPhI 5
4, Ananus
CYIJ_IGCTBVyIOH_II/IX i 3 ) 5 ) 38 38 6
peIICHHI TI0 TAPKOBOMY
OCBEIICHUIO
5. Pazpabotka
KOHIIEIIIMU OCBENIECHUS 2 3 4 5] 28 |38 3,8 5
B [10 DIALuUXx evo
6. O0paboTka
TOJIYYEHHBIX JTaHHBIX - 5 - 7 - 5,8 5,8 9
7. U3mepenus
MMEIOIIHNXCS i 8 ) 1 ) 96 96 14
OCBETUTEIBHBIX 2
YCTaHOBOK
.P IT 1
8. Pacuer B 11O nanubix | 10 ) ) 12 12 18
110 UBMEPEHUSIM 5
9. Orenka
MPaBUJILHOCTH 3 4 6 6|42 |88 88 13
MOJTyYEHHBIX
pe3yabTaToOB
10. 1
0 COCTaBHeHI:Ie 8 - |88 88 13
MOSICHUTEIPHON 3aITMCKHU 0
9
HUrtoro: 8 | 57 17 3 11,8 | 75 75 112




Ha ocHoBe Tabnuiipl cocTaBiieH KajaeHAapHbIN MIaH-TpaduK BHIMOTHEHUS MPOEKTa

C MCIIOJIb30BaHMeM quarpammel ['anTta (Tabmnwmma 4.10).

Ta6muna 4.10. Jluarpamma ["anTa

T. [IpomomxuTenbHOCTH paboOT
Ne Bun pabdot Ucn K:HI Gbesp MapT arp Mait
TH. 2 112 2 |3 11|2]|3
CocraBlieHHE U
YTBEPKICHUE
1 | TeXHUYECKOTrO 3aJaHus, Hcnl 3
YTBEpIKICHHE TIaHA-
rpaduka
Kanengapu
2 HJIaHI/IIilOEaI(-::Ie Henl 7
BBITIOJTHEHUA JUCCEPTAllUU Hem2
3 00630p HayyHOU Her2 24
JIMTEPATYPBI
AHanu3 CyIecTBYIOIUX
4 | pemeHwuii o napkosomy | HMcn2 6 [
OCBEIICHHIO
Pa3paboTka koHIIETIIINN
5 | ocsemenus B I10 Henl 5 %
Ucn2
DIALux evo
6 O06paboTKa MOTyYeHHBIX Ve 9
JTAaHHBIX I
N3mepenus umeronmxcs
7 | OCBETUTEIBHBIX Hem2 14 I
YCTaHOBOK
3 Pacuer B I1O gaHHBIX 11O e 18
M3MEPECHUSIM ‘
O11eHKa IPaBUIIBHOCTH HUcnl
9 TOJIYYCHHBIX PE3yJIbTaTOB Ucm2 13
10 CocraBneHue § e 13 _
TIOSICHUTCJIBHOU 3aIlIUCKH
Ilpumeuanue:

[
% —Hcn. 1 (Hay4HBIi pyKOBOJUTENH), . — Hcn. 2 (umxenep)

4.3 BromxeT HAyYHO-TEeXHUYECKOr0 UCCIIeI0BAHMS

HpI/I IIaHUPOBAHUH 6}0,u>1<eTa HAaYYHO-TCXHUYICCKOI'0 UCCIICIOBAHM YIUTBIBAJIMCh

BCE BHUJbI PacXOOB, CBS3aHHBIX C €0 BBINOJHEHHEM. B 3Toi paboTe MCHOIh30BaTh

CJICYIONIYIO TPYIITUPOBKY 3aTpar IO CIAEAYIOIIUM CTaThsIM:

* MaTepUAIbHBIC 3aTPATHl HAYYHO-UCCIeA0BaTeNbCKOM padotel (HUP);

* 3aTpaThl Ha CIIEUAILHOE 000PYI0BaHKE AJIs1 SKCIIEPUMEHTAIBHBIX PA0OT;

¢* OCHOBHas 3apa60THa$[ IJ1aTa UCIOJIHUTEIICH TCMBI,
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* IOTIOJTHUTEIThbHAST 3apab0THAS TTaTa UCTIOJTHUTEICH TEMBI;
* OTYHUCIICHHSI BO BHEOIOKETHBIEC (DOH/IBI (CTPAaXOBBIC OTUHCIICHHS );

* HakJagHbIe pacxoael HAP

4.3.1 Pacyetr MarepUaIbHBIX 3aTPAT HAYYHO-TEXHUYECKOI0 MCCJICTIOBAHUS
MarepuanbHble 3aTpaThl — 3TO 3aTPaThl OPraHU3aIMi Ha MPUOOPETEHUE ChIPhS U

MaTepUaJIOB JJIsl CO3/IaHUSI TOTOBOM MPOIYKIIUH.

JlanHasi cTaThsl BKJIIOYAET CTOMMOCTH BCEX MaTepUajioB, MCHIOJIb3YEMBIX IpPHU
pa3paboTKe MPOEKTA:

® [IprOOpETAEMBIE CO CTOPOHBI ChIPbE U MaTEPHAIIbI, HEOOXOIUMBIE JIsl CO3AaHUS
HAyYHO-TEXHUYECKOU MPOTYKIIHH;

® TIOKYIIHbIE MaTepualibl, HCIOJIb3yEMbIE B TMPOIECCE CO3JaHUs HAy4YHO-
TEXHUUYECKOW TPOAYKIMU Il OOECIeUYeHUs HOPMAIbHOTO TEXHOJIOTHYECKOTO
mpoliecca W I YNAKOBKM —NPOJYKIMKM WM  PACXOAYEMbIX Ha JIpyrue
MIPOU3BOJICTBEHHBIC U XO35HCTBEHHBIC HYK/IbI,  TAK)KE 3allaCHBbIC YaCTH JJII PEMOHTA
0o0OpyZ0BaHUs, U3HOCA WHCTPYMEHTOB, MPHUCIOCOOJICHUM, WHBEHTaps, MPUOOPOB,
1abopaTopHOTO 000PYIOBAHUS U JPYTUX CPEACTB TPyAa, HE OTHOCHMBIX K OCHOBHBIM
CpeACTBaM, U3HOC CIELOJCKIbI U JPYTUX MAIOLEHHBIX U ObICTPOU3HAIIUBAOIIUXCS
MPEIMETOB;

® MMOKYITHbIE KOMIUICKTYIOIINE U3ENus U Toy(haOpuKaThl, MOABEPTatOIINecs B
JaJbHEHUIIIEM MOHTAXXY WUJIH JOTIOJIHUTEIHFHON 00paboTKe;

® ChIphE U MaTEPHAJIbI, MOKYITHBIE KOMIUICKTYIOIINUE U3/IeTus U 1oy (hadpuKarsl,
UCIIOJIb3YyEeMble B KadyeCTBE OOBEKTOB UCCIAEAOBAHUM (UCHBITAHUM) U A
IKCIUTyaTalli, TEXHUYECKOTO OOCIYyXKMBAaHUS W PEMOHTa H3ACIUNA — OOBEKTOB
UCIIBITAHUN (UCCIIEIOBAHMI).

Pe3ynbTaThl pacuera 3aTpat npeactaBieHbl B Tadwmie 4.11.
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Tabnuna 4.11. MarepuanbHbie 3aTpaThl

HaumenoBanue Lena 3a en., pyo. | KoJa-Bo, en. Cymma, pyo.
MAaTepHuaJioB
K
OMILIEKC KaHuermpCKHx 340 4 1200
MPUHAIICKHOCTEH
K
apTPUIDK JUIA JIA3€PHOTO 3490 1 3490
IpUHTEpa
HUroro: 8 290

4.3.1 Pacuer aMopTH3aLMM CHIEMATBHOTO 000PYI0BAHUS

Pacuer cBomuTCA K OIpENEHCHUIO aMOPTU3ALMOHHBIX OTYMCICHHM, TaK Kak
o0opynoBaHue OBLIO MPUOOPETEHO /A0 Hayaua BbBINOJHEHUS HaHHOW paboThl U
DKCIUTYyaTUPOBAJIOCh paHHEe, MOITOMY IIpH pacdeTe 3aTpaT Ha O00O0pyIdOBaHHUU
YUUTBHIBAEM TOJIBKO pabouue JHU 10 TaHHOM TeMe.

IIpyu BBINOJHEHUU HAYYHO-HCCIIENOBATENBCKOTO MPOEKTa ucmob3oBaics [IOBM
— Acer. Cpok II0JIE3HOTO HCIIOJIB30BAHMS JaHHOTO HOYTOYKa 10 TaCIIOPTY COCTABIISET
3 rona.

Tabnuua 4.12. 3atpaTsl Ha 000pyI0BaHKE

Kou- Cpok Llensr OOmias
No HaumenoBanue 5o MIOJIE3HOTO €IMHULIBI CTOUMOCTD
" | obopynoBaHus IHT, UCIOJIb30BaHus, | 000pyAOBaHUs, | 000pYIOBAHMS,
' JEeT THIC. PYO. THIC. pyO.
1 |I15BM 1 3 40 40
Hrtoro 40 TBIC. PYO.

Pacuet amopTr3anuy mpoBOAUTCS CIAEAYIOLIMM 00pa3oM:

Hopma amopTu3zaruu onpenenseTcs mo cieayromen popmyre:

['me N — cpok MOJIE3HOTO UCIIOIB30BaHUS B rOJaX.
AMopTH3a1us onpenensercs Mo cieayroieit hopmyse:

HHA
12

A= m,

riae M — utorosasi cymma, Thic. pyo.;

M — BpeM:A HCII0JIb30BaHUA, MEC.

72



Paccuntaem HOpMYy amMopTu3anuu AJisi HOyTOyKa, ¢ y4€TOM TOTO, YTO CPOK
II0JIE3HOT'O UCIIOIB30BaHMs COCTABILIET 3 roja:

HA=1=1:0,33.
n 3

OO0myro cymMMy aMOPTH3allMOHHBIX OTYMCICHUW HAXOIUM CIICIYIOITIM

obpazom:
o HaMl _033:40000 . . o
12 MTT 12 - 2oRUPYD
4.3.3 OcHoBHasi 3apa00THAsI IUIATA UCTIOJIHUTEJIeH TeMbl
B nmanmHoM pasjgene paccuMThiBaeTCs 3apa0OTHas IUlaTa WHXEHeEpa W

PYKOBOIUTCIIA, IIOMUMO 3TOI'O HGO6X0,ZII/IMO pacCUuTaTh pacxodbl IIO 3apa60TH0171

iaTe, OonpcaACEICMBIC TPYAOCMKOCTBIO ITPOCKTA U ,ZIGfICTBYI-OIHGﬁ CHUCTEMOU OKJIazaa.

3
OcHoBHasi 3apaboTHasi IuUIaTa ~°» OJHOTO pPaOOTHUKA PACCUUTHIBAETCS IIO

cienyromei hopmyie:

30011 = 3011 ) Tp (4.7)

]
rze 3, — CpeIHeqHEBHAs 3apaboTHas 11arta, pyo.; Tp— MPOaOKUTEILHOCTD padoT,
BBITIOJTHACMBIX paOOTHUKOM, pad.aH. (Tadmuna 4.9).
CpennenHeBHasi 3apabOTHAs IJIaTa PaCCUUTHIBAETCA 10 hopmyIie:

Jlns mecTugHEBHOM paboueit Hepenu (padodast Heiessl pyKOBOIUTEIS ):

_ 3,M _ 51285103
AT p T 246

3

= 2147,3 py6., (4.8)

rie 3y — MECSYHBIM  JIOJDKHOCTHOM  OKJIag  paboTHHMKaA, pYyo.;
F, — aeiicTBUTENbHBIA TOAOBOM (hOHA padboyero BpEeMEHHM HAayYHO-TEXHUYECKOTO
nepconana, pad. q1Hei; M — KoJIn4ecTBO MecsIeB padoThl O€3 OTITyCKa B TEUEHHUE TOa:
— mpu otmycke B 28 pad. qusa — M=11,2 mecsiua, 5-aHeBHas paboyast Hees;
— npu oTnycke B 56 pab. queit — M=10,3 mecsiia, 6-a1HeBHas paboyasi HeIes.

Jlist mrTuiHeBHOM paboueit Heaenu (pabovast HeIes HHKEHEepa):

_ 3,M _ 33150112
AH TR 213

3

= 1743,1 py®6., (4.9)
JIOMKHOCTHOM OKJIaJ paOOTHHUKA 32 MECSII:
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— JUIsI pyKOBOJIUTEIIA:

3,=3,.-A+k, +k,)k,=26300-(1+0,3+0,2)-1,3=51285 pyo. (4.10)

— JUISl UHXKEHEpa.:

3,=3, -(L+k, +k,)k =17000-(1+0,3+0,2)-1,3=33150 py6., (4.11)

rae 3. — 3apaboTHas 1y1aTa, COrIacCHO Tapu(pHOU CTaBKe, pyo.;

K.p — mpemuaneHelii koa¢pdunueHT, pasex 0,3;

K;— xoaddunuent normnart u HagdaBok, paseH 0,2;

K,— paitonnsiit koaddunment, pasen 1,3 (s r. Tomcka).

Tabnuua 4.13. bananc paboyero BpeMEeHH UCTIOTHUTENEN

[Tokazatenu pabodero BpeMeH! PykoBoaurens Wmxenep
Kanennapnoe uncio guei 365 365
KonnuectBo Hepaboumnx aHei 52/14 104/14
- BBIXOJHbIC THU
- [pa3IHUYHbBIC THH
[Totepu paboyero BpeMeHH 48/5 24/10
- OTIyCK
- HEBBIXOJBI 110 OOJIC3HU
JlelicTBUTENbHBIN T010BOM (OH pabouero BpeMeHH 246 213

Tabnuua 4.14. Pacuer 0CHOBHOM 3apab0OTHOM IJ1aThl HCIIOJHUTENEH
HCHO;ZIRHH 3,000 | K, k, kK, | 3,06 |3, py6 | T, pabon | 3, pyo
PykoBoautens 26300 0,3 0,2 1,3 51285 2147,3 11,8 25338,14
Umxenep 17000 | 03 | 0,2 | 1,3 | 33150 | 17431 75 130732,5
Hrtoro: 156070,64

4.3.4 lonotHUTEIbHAS 32pA00THAS IJIATA UCTIOJIHUTE e TeMbI

JlonoyiHUTENBHAS 3apaO0THAs MIaTa onpeesercs no Gopmyse:

— JJIA pYKOBOJIUTCIIA:

301 = Kion * 3o = 0,15 - 25338,14 = 3800,721 py6.

— JUTSI MHXKEHEepa:

301 = Kuon * 3oen = 0,15 - 130732,5 = 19609,875 py6.

(4.12)

(4.13)
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k . .
rae %" — K03(p(UIUEHT OMOJHUTETHLHON 3apa0OTHOW IUIaThl (HA CTaauH

MPOECKTUPOBAHUS PUHKUMaeM paBHbIM (,15).

4.3.5 OruncjieHus1 BO BHEOKKeTHbIE (POHIBI (CTPAXOBbIE OTYHMCICHN)

OTtuncneHus BO BHEOIOKETHbIE (POHABI OrpeenseTcs no GopMmyie:

— U1 PyKOBOJIUTEJISA:

Bpes = Kenes * (Boen + 350m = 0,3 - (25338,14 + 3800,721) = 8741,65 py®b.
(4.14)

— I UHXKEHepa:

Bpes = Kones * Boen + 3p0m = 0,3 (130732,5 4+ 19609,875) = 45102,7 py6

(4.15)

Kk .
rae  “4 — Ko3(pPUIMEHT OTYUCIEHHI Ha yIUlaTy BO BHEOIOJKETHbIE (DOHIBI
(nencuonnbiit pouy, houg OMC u conranibHoe cTpaxoBanue). O01as cTaBKa B3HOCOB

coctasisieT B 2020 rogy — 30% (cT. 425, 426 HK PD).

4.3.6 HaxuiaHble pacxonbl
HakiramHbie pacXxo/ibl YIUTHIBAIOT MPOYHE 3aTPAThl OPTaHU3AINH, HE TTOTIABIITNE
B TMpEABIAyIINE CTaTbU pPAcXOJOB: Te4aTh M KCEPOKOIMHMPOBAHHWE MAaTEpUaJIoB
WCCIICIOBAHMsI, OTIaTa YCIYT CBSI3HM, JJIEKTPOIHEPTHH, MOUYTOBBIE M TeJerpadHbie
pacxo/ipl, pa3MHOXKEHHE MaTEPUajoB U T.J.
Bennuuna HakIagHBIX PacX0I0B Onpenensercs rno hopmyse

3,4 = (cymma crareiil +5) -k,

(4.16)
rie Kp — koap¢uuumeHT, yduThIBaIOIIMKA HakjiaaHble pacxonbpl. BenuunHa
ko3 uimenTa npunumaercs pasaou 0,16.

4.3.7 bron:xernas croumocts HUP
Tabnuma 4.15. I'pynnupoBka 3aTpar Mo CTaThsimM
Cratbu
1 | 2 | 3 | 4 5 6 7 8
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AwmopTtH3a CrIpbe, OcHoBHas | Jlomomaut | Otumcnen | Hroro 6e3 | Hakmamaer | Ctommoct
st MaTtepuan | 3apaboTHa ebHas us Ha HaKJaJHBI | € pacXojabl | b OFOKETA

BI g1UlaTa | 3apaboTHAa | COLMANbH X pac

s IaTa | bie HyXIbl XOJIOB
3300 8290 156070,64 | 23410,5 53844,35 | 2449155 7837,3 252752,79

Ha ocHoBanuu IMOJYUYCHHBIX JAHHBIX IIO OTACIIBHBIM CTAaTbiAM 3aTpar

cocraBisieTcs: Oromker HU «Pa3paboTtka cBeroBoro ancamOis mapka CyBopoBa T.

Tomck» o dhopme, mpuBeieHHOW B Tabiuie 16. B Tabmuie Takke mpeacTaBiIeHO

OIIpCACICHUC 6IOI[)K€Ta 3aTpaT KOHKYPHPYIOIICTO HAYYHO-HCCICIOBATCIBCKOI'O

IIPOEKTA.

Tabnuna 4.16. I'pynnupoBKka 3aTpar Mo CTaTbsiM

Cymma, pyo.
Ne HanmMeHoBaHue cTaThu Texymuit ITpumevanue
Hcn.2
IIpoext

MarepualibHbIE 3aTpaThl

1
HUP 8290 6360 [TynxkT 4.2.3.1
3

p | SATPATEI HA CICIHATLHOC 43300 52500 Tynkr 4.2.3.2
obopynoBaHue
3aTpatThl 1O OCHOBHOMU

3 | 3apaboTHO¥H mare 156070,64 160200 Ilynkr 4.2.3.3
VICIIOJIHUTEJIEN TEMBI
3aTpatsl o
JOTIOJTHUTEIbHON

4 . 23410,5 25121,5 [lynkr 4.2.3.3
3apa0oTHOM TIaTe
VICIIOJIHUTEJIEN TEMBI
O

g | O HCHCHIBO 5384435 | 5549821 Tysxr 4.2.3.4
BHEOIO/PKETHBIC (hOH/TBI

6 | Hakmamnbie pacxobl 7837,3 8621,5 [MynkT 4.2.3.5
bromker 3arpar HUP 252752,79 | 308301,21 CymmMa ct. 1- 6

4.4 OnpenesieHue pecypcHoii (pecypcocoeperaroiueii), GuHAHCOBOI, OIOIKETHOI,

COLMATIBHOM ¥ IKOHOMUYeCKOU 3P (PEKTUBHOCTH MCC/ICIOBAHNA

Hnst onpenenenuss 3h(PEKTUBHOCTH HCCIEAOBAHUS PACCUUTAH WHTETPATBHBIN

IIOKa3aTcCIIb

3O PEKTUBHOCTH HAYYHOTO

YCCIIEIOBAHUS

yTEM

OTpeACIICHUS
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MHTErPAJTbHBIX noKasareJyen ¢bunaHcoBoi 3¢ (HEeKTUBHOCTH U

pecypcoddheKTHBHOCTH.

4.4.1 UaTerpajbHblii Nokazarejb (puHAHCOBOI I (PeKTUBHOCTH

WuTerpanbHblii  mokazaTenb  (UHAHCOBOM — d(PPEKTUBHOCTH  HAy4YHOIO
UCCIIEJOBaHMs TOJY4YEH B IPOLECCE OLEHKH OrojKeTa 3aTpaT TPEX BapHUaHTOB
UCTIOJTHEHHUS] HAay4YHOTro wucciefoBanusd. /s 3Toro HamOONbIIUN HHTETPaTbHBINA
[oKa3aTelb peau3allid TEXHUYECKOM 3ajaud HpUHAT 3a 0a3y pacdera (Kak
3HaMEHaTelNb), C KOTOPBIM COOTHOCUTCS ()MHAHCOBBIEC 3HAUYECHHUS MO BCEM BapHaHTaM
VCITOJIHEHHS.

B kadecTBe aHanora JaHHOW AMCCEPTALUN PACCMOTPEHBI HATPUEBBIE JIAMIIBI
poccuiickoro npousBoautens «Pednake» r. CapaHck.

WNurerpanbHbiii GMHAHCOBBIN MOKa3aTeNb pa3pabOTKU PACCUUTHIBACTCS KaK:

WUCILD pi

bunp T p

max

i . .
rae |y, — MHTErpabHbIi QMHAHCOBBIN MOKA3aTENh Pa3paboTKy;

®,i — CTOMMOCTH i-T0 BapUAHTA UCTIOTHCHUSL;
q)max — MaKCHUMaJIbHasgd CTOUMOCTDH UCIIOJIHCHU .
CDTeKym.HpoeKT = 252752,79 pY6, Dyen1 = 308301,21 pY6

ITeK.l‘Ip — q)Te}~c.11p _ 252752,79 _
ounp @~ 308301,21

pnenz _ @y _ 308301,21 _ .
Gurp @ 308301,21

0,82;

B pesynbrare pacuera KOHCOJIUIUPOBAHHBIX (PMHAHCOBBIX MOKA3aTeNel Mo ABYM
BapuaHTaM pa3pabOTKu BapuaHT | (TEKYIINI TPOEKT) C MEHBIITUM MTEPEBECOM MPU3HAH

cuMTaercs 0osiee MPUEMIIEMBIM C TOUYKHU 3peHus prUHaAHCOBOU 3(PPEKTUBHOCTH.

4.4.2 UnTerpajibHblil IOKa3aTesib pecypco3pGpeKTUHBHOCTH

WNurerpanbHblii mokazatenab pecypcod(PEeKTUBHOCTH BapUAHTOB BBINOJTHEHUS

| .
nuccepranuu ( #') ompeneseH MyTeM CPaBHUTCIBLHOW OIEHKH HX XapaKTePUCTHK,
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pacmpeieieHHBIX C Y4eTOM BECOBOTO Kod(p(duuueHTa KakXIOro mapamMerpa
(Tabmuma 4.17).

Tabnuna 4.17 — CpaBHUTENIbHAS OLIEHKA XapAaKTEPUCTUK BAPUAHTOB JUCCEPTALIIU

O0BbeKT uccieJ0BaHus Becogoii
K03 PpuumeHt Texymuii Hen.2
Kpurepun napamMerpa TpoeKT
1. DHEPro3KOHOMHYHOCTh 0,32 5 3
2. Y100CTBO TP IKCILTyaTalluu 0,12 4 2
3. be3omacHOCTh IIpHU IPOU3BOICTBE 0,08 4 3
4. 3aTpaThl CHIPHS 0,15 5 3
5. DKOJIOrMYHOCTh IIPOU3BOICTBA 0,33 5 3
HUTOI'O 1 4,8 2,88

Pacuet nuHTErpanbHOro nokasatesns sl pa3padbaTbIBa€MOro MPOEKTa:
I, =032-5+0,12-4+0,08-4+0,15-5+0,33-5=4,8
I, =032-3+0,12-2+0,08-3+0,15-3+0,33-3 = 2,88

4.4.3 UnTerpaibHbIi noka3aresb 3Q(peKTHBHOCTH BAPUAHTOB UCTIOTHCHUS
pa3padoTKu
Brluucnsercs Ha  OCHOBaHMM  ToKazaTenss  pecypcodd(PEeKTUBHOCTH U
WHTETpajIbHOTO (PMHAHCOBOTO MOKa3aTels 1o Gopmye:

I _ p—ua-1.i
e (20)
4,8
Iucn.l = @ = 5r85
2,88
II/ICl'I.Z = T = 2,88

Jlanee wHTErpanbHbie ToOKa3zatend A(G(PEKTUBHOCTH KAXKAOTO  BapHaHTa
JMCCEepPTAllMM  CPABHUBAINCH C MHTErPAIbHBIMM MOKazaTesiMU  A(PEKTUBHOCTH

JIPYTUX BapUAHTOB C IEJIBIO OMPEEICHUS CPAaBHUTEIHHOU d(HPEKTUBHOCTH MPOCKTA

(tabmuia 4.18).
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Tabnuna 4.18. CpaBautenbHas 3pPEeKTUBHOCTD pa3pabOTKu

Ne IHoka3zaTesn Texyuuni Hcn.2
n/n NMPOEKT
1 HHTerpanbHbIH GUHAHCOBBIN MTOKA3aTEh 0.82 1
paspaboTKu ’
2 HuTterpanbHblii MoKa3aTelb 48 288
pecypcoahheKTUBHOCTH pa3paboTKu ’ '
3 HuTterpanbHbplii MoKa3aTelb 5,85 2.88
3¢ peKkTHBHOCTH
4 CpaBauTenbHas 3G (HEKTHUBHOCTH 1 0.6
BapUAHTOB UCIIOJTHCHUS

CpaBHEHHE CpEIHEr0 HMHTETPAIBHOIO IMOKA3aTeNsl COMNOCTABIIIEMOrO0 BapHaHTa
MO3BOJIMIIO C/IEaTh BBIBOJI O TOM, UYTO Hanbosiee GUHAHCOBO- U pecypcodPhEeKTUBHBIM
aBysieTcsa BapuaHT 1 (Tekyiuii mpoekT). Hai npoekt siBnsgercs 6osee 3¢ PeKTUBHBIM

I10 CPABHCHUIO C KOHKYPCHTAMU.

BobiBoabI 1o pazaeny «PUHAHCOBBINA MEHEKMEHT»

B pe3synbraTe BBINONIHEHUS LENIEH pa3jiesia MOKHO CENIATh CIECAYIOIINE BHIBOIbL:

1. Pe3ynbTaToM aHajiv3a KOHKYPEHTHBIX TEXHUYECKUX PEIICHUN SBIISIETCS BHIOOP
OJIHOTO M3 BApUAHTOB peaju3allud JUCCEepPTAllMd KaK HamOoJiee MOIXOJSIIEro U
ONTUMAJILHOTO 110 CPABHEHUIO C IPYTUMH.

2. B xone mimanupoBaHus 711 PyKOBOAMUTENS M MHYKEHEpa ObLT pa3paboTaH rpaduk
peanu3anuu 3Tana padoT, KOTOPHIM MO3BOJIAET OIICHUBATh U TUIAHUPOBATH padouee
BpeMsi ucnojHutenend. OnpeaesneHo cieayroliee: o0liee KOJIMYECTBO JTHEU IS
BBITIOJIHEHHUS paboT coctaBisger 112 nHed; oOmiee KOMMYECTBO JHEH, B TCUCHHE
KOTOPBIX paboTan uHxkeHep, coctaBisgeT 97 nHeit; oOiiee KOIMYECTBO THEH, B TECUCHHE
KOTOPBIX paboTall pyKOBOJUTENb, COCTaBIsAET 15 AHEH;

3. 17151 OTIEHKM 3aTpaT Ha peau3aIyio MPOeKTa pa3padoTaH MPOEKTHBIN OIOKET,
KOTOpbIH coctaBisieT 252752,79 pyo0;

4. PesynwTat onieHku 3¢ pextuBHocTH VP mokaspiBaeT ClieayIoue BEIBOIbI:

1) 3HaueHWe UHTErpaibHOro (prHaHCOBOrO Mmokasarens VP cocrasmser 0,82, uro
SBJISIETCA TIOKazaTeseM Toro, uto VP sBisieTcs GUHAHCOBO BBITOHOM MO CPaBHEHUIO

C aHaJIOTraMH;
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2) 3HaYCHHE MHTETPAIbHOTO MoKa3aTels pecypcodddexrtunoctu UP cocraBiser
4,8, Mo cpaBHEHMIO C 2,88;

3) 3HaueHUe UHTErpalIbHOTO TIokazarens 3¢ dekruBHoctr P cocraBmser 5,85, mo
CpaBHEHUIO C 2,88, U ABIAETCS Han0o0JIee BHICOKUM, YTO O3HAYAET, YTO TEXHUIECKOE
pemrenue, paccMmarpuBaemoe B WP, sBisiercs HanOonee 3PQPEKTUBHBIM BapHaHTOM

HUCITIOJTHCHMI.
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3axirouenue

[IpoexkTrpoBaHue CUCTEM OCBELICHUS ABJISIETCS MHOTOACIIEKTHOM 3a1auen. s
OTKPBITHIX MPOCTPAHCTB HEOOXOJUMO YUYUTHIBATH HE TOJHKO KOM(OPTHOCTH, HO U
KAaueCTBO CBETA, a TAKKE IKOJIOTMYECKUE BOIPOCHI.

DCTEeTUYECKHE KayecTBa apXUTEKTYPhl M OKpY)Karolleh cpebl OICHUBAIOTCS
IJIaBHBIM 00pa30oM IO 3pUTEIBHBIM BIEYATICHUSAM, a OHM BO3MOXKHBI JIUIIb MPHU
HAJIMYUHA OCBEIICHUS. 3PUTEIIbHOE BOCTIPUSTHE apXUTCKTypHOH (OPMBI BO BCEX €€
KaTteropusix (MpOCTPAHCTBO, OOBEM, IUIACTHUKA, ILIBET) 3aBUCUT HE TOJIBKO OT €€
0COOEHHOCTEM, HO ¥ OT KOJIMYECTBA CBETA U KaYeCTBa OCBEIICHU. BbICOKOE KauecTBO
OCBEIICHHS COLMAIBHO U S3KOHOMUYECKH PEHTAOEIBHO.

[To uToram paboThl HcceOBaHHAS TEPPUTOPHS CKBEPA pa3/ielieHa Ha TPU 30HBI:
naMmsITHUK CyBOpPOBY M TEPPUTOPHUSL BOKPYT, IEHTPAJIbHBIA BXOJ, BTOPOCTEIICHHBIC
MELIEXOIHbIE TOPOKKHU, PEICTABICHBI JBa AU3alH-NIpoekTa. /{1 nmepBoro BapraHTa
ucrnosnb3zoBano 103 ceroBoro mpubopa ¢ KCC kouueHntpupoBanHas (3oHa 1),
KOCHUHYCHasi (30Ha 2), KOHIUEHTpupoBaHHas (3oHa 3). [lms BTOporo BapuaHTa
ucnosib3oBaHo 40 cBetoBbix nmpubopoB ¢ KCC nonymmpokas (3oHa 1), momymupokas
(30Ha 2), kocunycHas (30Ha 3). Jlyist TpeThero au3aiiH nmpoekTa co CBETOBOM (hopMoii
ucmnosib3oBaHo 116 ceetoBwix nmpubopoB ¢ KCC momymupokas (3oHa 1), KocuHycHast
(30Ha 2), KOHIIEeHTpUpOBaHHas (30Ha 3).

NTOroBeiM IH3aliH-TIPOEKTOM CTal BAPUAHT C MCHOJIB30BAHHEM CBETOBOM
dbopMbl BO BTOPOM 30HE M TPAIUIMOHHBIMH CBETWJILHUKAM B TpeTheil 30He. [lpu
BBITIOJTHEHUHU MPOEKTa UCNoiab30BaHO 60 cBeToBbIX npubopoB ¢ KCC nmonymmpokas
(30oHa 1), kocuHycHas (30Ha 2), mupokas (3oHa 3). [IpoexT siBiasieTcs KOHLIENTYalbHbIM

pPCHICHUCM N OTBCYACT BCCM HOPMATHBHBIM Tpe60BaHI/I$IM H IIOCTaBJICHHBIM 3aJa4aM.
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Ipuioxenne A

Utilitarian and Decorative Lighting
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Utilitarian and decorative lighting

Lighting systems are important elements of roadway safety at night, when driver
and pedestrian visibility would be otherwise limited. This chapter describes the
technology underlying lighting systems used along roadways and on vehicles,
especially the ongoing proliferation of light-emitting diode sources.

Lighting is a vital environmental element that affects people's outdoor activities
and the creation of liveable neighbourhoods in cities. The use of appropriate lighting
at night in public spaces can benefit people's social well-being. Multivariable linear
regression indicated that morphological characteristics significantly contribute to the
illumination distribution within urban spaces. The building coverage ratio, floor area
ratio, tree coverage ratio and ground surface albedo explain 88% of the variability of
nighttime site illuminance uniformity [1].

In high-density urban contexts, there is an emerging trend of outdoor living
among urban residents in recent years. More and more people tend to stay outside for
the purposes of experiencing nature, conducting businesses and inspiring their social
life. Over the past four decades of rapid urbanization and densification in Asia, multiple
types of public spaces in cities have become “outdoor living rooms” for urban
residents. Under these circumstances, better-designed outdoor spaces with more
humanized environmental conditions are of great importance in urban planning and
design. Lighting, including both natural daylight and night-time artificial lighting, is a
vital environmental element that affects people's outdoor activities and the creation of
liveable neighbourhoods in cities. Experiencing and enjoying the “time of night” is a
tradition and an important part of human life. Moreover, appropriate lighting for
outdoor spaces in cities can benefit people's social well-being. Back to the modern-
day, night-time outdoor lighting behaviours have been proved to have significant
effects on energy consumption, neighbourhood vitality, and human well-being in
relation with safety, health, convenience, comfort, aesthetics and sustainability [1].

In the era of rapidly transforming cities with high population density, several

researchers have demonstrated the significance of night-time lighting design for urban
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sustainability and enhancing social well-being in the city. Besides, to a substantial
extent, outdoor night-time lighting conditions are significantly impacted by urban
morphological patterns, particularly the building densities and spatial geometry, via
light scattering and light reflection. Consequently, urban design's specific elements and
criteria to enhance outdoor night-time lighting quality are relatively absent in the
currently implemented standards and assessment systems. Besides considering the
functionality and safety of night-time lighting in urban spaces, it is also necessary to
consider the dimension of urban morphological features that contribute to creating a
comfortable, safe, and energy-efficient night-time outdoor space in cities [1].
Lighting has also been widely utilised as a key environmental indicator for
assessing urban residents' comfort, perception, and behaviours in urban outdoor spaces
during daytime and night-time. The quality of night-time outdoor lighting contributes
to the pedestrians' feeling of safety. Scientists discussed the impacts of night-time
lighting environments on people's behaviours, psychological health, and social well-
being and proposed to include these dimensions in urban lighting design standards.
For the lighting of local and residential streets, there are five main criteria for the
quality:
The average illuminance on the road surface;
The illuminance on areas adjoining the carriage-way;
The uniformity of the illuminance pattern;

The degree of glare restriction;

o & W npoE

The colour of the light.
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Tablel. Minimum requirement of nocturnal outdoor illumination in CIE Standards
[32,33]

Horizontal Minimum horizontal Minimum semi-
Roads and Areas illuminance level illuminance level cylindrical
Enave (IX) Enmin (IX) illuminance Escmin (1X)
Collector and 5 2 1
Distributor Road/Area
High Pedestrian Flow 4 1.5 1
Road/Area
Moderate Pedestrian 3 1 0.8
Flow Road/Area
High Frequency Use 8 4 3
Area (in residential
areas)
Moderate Frequency 5 2 2
Use Area (in
residential areas)
Low Frequency Use 3 1 1
Area (in residential
areas)
Road Intersection (in 20 6 -
residential areas)
Road Intersection (in 30 15 -
commercial and
industrial areas)

Concerning road safety, pedestrians' perceptions and behaviours, energy
savings, and selection of luminaires, these studies provided scientific evidence and
references to develop appropriate design standards. Existing implemented standards
for lighting design can generally be divided into indoor design standards and outdoor
design standards. The Guide to the Lighting of Urban Areas published by the
International Commission on Illumination (CIE) in 1992 and 2000 has been
extensively adopted worldwide. This guide not only sets out minimum requirements
for night-time illumination for different types of outdoor areas with varying levels of
pedestrian flows but also presents three critical parameters for nocturnal outdoor
lighting assessment, including horizontal illuminance level (EHave), minimum
horizontal illuminance level (EHmin), and minimum semi-cylindrical illuminance
(ESCmin) (Table 1). The recently updated and published technical reports by CIE also
offers methods and standards of evaluating the environmental impacts of outdoor

105



lighting and provides the minimum values of relevant lighting parameters to regulate
the negative impacts of outdoor lighting on occupants' space utilisation and social well-
being, such as Guide on the Limitation of the Effects of Obtrusive Light (CIE
150:2017) and A Guide to Urban Lighting Masterplanning (CIE 234:2019). In Europe,
there are also some standards or guides to be implemented to specify lighting
requirements for outdoor work places to meet the minimum needs of visual comfort
and performance of production, such as EN 12464-2: 2014, EN 13201-2:2015, and EU
Green Public Procurement Criteria for Road Lighting and Traffic Signals. There are
also a few implemented standards in China, such as the nationwide Standard for
lighting design of the urban road (CJJ 45-2015), the Code for lighting design of urban
nightscape (JGJ/T 163-2008), and the local standard of Code for urban environment
(decorative) lighting (DB31/T 316-2012). These standards mostly refer only to night-
time illumination of city roads and some outdoor public areas to ensure pedestrians'
and traffics’ safety.

One of the golden rules is the functional approach of outdoor lighting. There are
three classes of outdoor lighting, viz.:

1. The purely utilitarian lighting like e.g. road traffic lighting, lighting of industrial
complexes or sports facilities, etc. Its main function is to improve the task
performance; boundary conditions lie in the promotion of safety and security.

2. Amenity lighting like e.g. the lighting of pedestrian malls, residential streets,
floodlighting of public buildings, etc. Visibility aspects are important, but the
main function is to promote of the feeling of well-being. Boundary conditions
lie in the reduction of the number and severity of criminal acts and in the
promotion of feeling secure.

3. Decorative lighting like e.g. illumination of Christmas trees, laser beam displays,
floodlighting of fountains and trees. Their function is exclusively to enliven the
scene [34].

For more than 10 years, highlighting urban pattern, revealing the artifacts in our
surroundings, and providing relationships among the elements of cities, outdoor

lighting practice gained more significance.
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Beginning in the 1990s, along with growing concerns about outdoor lighting, the
city's landscaping programs have gradually been implemented to promote and
expose the city's cultural and architectural values, directing more flow to the face
of landmarks, sculptures, monuments, buildings and buildings; and the cities began
to shine more at night. Probably more people today enjoy the nightlife than in the
early 90's, and lighting is one of the main forces for this particular change. It's more
than a sense of security as people walk in the parks and look at the sparkling
fountains. Entering a well-lit environment, looking at a floodlit building or
landmark, walking around a light-washed artifact, sculpture or monument, viewers
appreciate the importance of the atmosphere and the ability of lighting to reveal
character, shape and atmosphere. Such lighting encourages them to come and walk
around the area in the evening, which they probably would not think to do with a
purely functional street lighting [34].

Memories are generally considered to be artifacts in the field of art and
architecture, and the term is more often used in connection with and attached to
buildings; but from the art point of view, these are things that have entered the life
sphere due to unforgettable lessons. They display historical scriptures, describe
achievements or unanimously express emotions from the eyes of their artists.
Witnesses of the historical period either present a familiar idea or concept. [34].

The aim is to focus on the relationship between monuments and lighting -
perceiving them as works of art - and on how people and monuments affect
functional, aesthetic and psychological factors. Ways to solve the problem and
aspects that world designers and sculptors should keep in mind are discussed. The
problem can be divided into three related issues: how artificial lighting can
emphasize and control the shape; how it can improve aesthetic quality; and how he
can express ideas, reveal meanings, and propagate abstract meanings. The answers
to these questions obtained within three requirements, namely: functional, aesthetic
and psychological lighting needs of the monument.

Functional necessity defined as the provision of visual signals aimed at

identifying a monument in the environment. "If the mind is not directed, the visual
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scenes pass before the eyes without transmitting any impressions to the brain, so
the visual experience is not recorded but is invisible." Lighting should, in principle,
be used to create a kind of identity and propaganda that would attract public
attention and increase the level of recognition of the monument.

Lighting itself is a work of art and, in addition to improving spatial perception,
it determines mood and behavior. The concepts of art, aesthetics and beauty are
comprehensively connected, shaped and therefore analyzed differently for each
monument. When considering the aesthetic needs and design of lighting, the aspects
that make up the plastic composition, the expressiveness of the work, the beauty of
expression, the beauty of the environment - shape, form, color - and the sense of
beauty in relation to judgment should therefore be taken into account.

The third necessity, the psychological need, is proposed to emphasize the
auxiliary component of lighting in order to reveal the significance that the
monument conveys. The designer's approach to the discussion of psychological as
well as aesthetic needs could identify two related questions regarding the content
and context of the milestone: What does the observer need and what is the object?
The theme, the emphasized ideology and the expected effect would help to
formulate an approach in both content and context and can be revealed in a legible
way in hidden meaning, suggesting lighting designers' suggestions for the type,
direction, intensity and color of the light source has to installed.

Let us consider several examples of lighting open spaces and architectural

monuments.

Figure 1.1 — Hemiciclo a Juarez, Mexico City
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The monument to the first Mexican Indian President Benito Juarez (1806-1872)
was erected in 1910 in the Alameda Park. Juarez was a statesman and a national
hero of Mexico.

Emisiklo is translated as a semicircle. Such a simplified name appeared in the
language of the inhabitants of Mexico City. This pretentious monument was
erected, oddly enough, in the last year of the dictatorship of Porfirio Diaz, a political
opponent of Juarez. The style of the monument deliberately fails to correspond to
the essence of the policy of Juarez, by the way, the first and last Indian as president
of Mexico. There is a biblical angel on the monument, although Benito Juarez, of
the Liberal Party, pursued a consistent policy of secularization (separation of church
from state, nationalization of church property, prohibition for priests to be elected
to Congress). The monument is located in an exceptionally passable place - the
southern side of the Alameda Park - the street of the same name Juarez, linking
Paseo de la Reforma and Zocalo Square.

This is the case of flood lightning design. To highlight the full power of the
monument, powerful daylight floodlights are used, emphasizing the snow-white
color of the object. All the main moments are well marked, there are no dark spots,
the outlines of the columns and the main part of the monument - the angels on the

pedestal - are visible.

Figure 1.2 — Martin Luther King Memorial, Washington
The Martin Luther King King Memorial is a monument to a prominent American
public figure, priest, and leader of the African American civil rights movement. The
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Martin Luther King Memorial is located in Washington, DC, on the section of the
Museum and Park Zone between the Capitol and the Abraham Lincoln Memorial.
The total area of the memorial is about 2 hectares.

The Martin Luther King (MLK) Memorial is located on an area of about 2 hectares
on the banks of the Tidal Basin between the memorials of Franklin Roosevelt and
the Veterans of the Korean War. This is the most recent memorial to great Americans
opened in Washington.

The Martin Luther King Memorial was designed by Chinese sculptor Lei Yi Xin,
and is a 9-meter-high full-length sculpture of a fighter for human rights and freedoms
against the backdrop of a mountain called the Rock of Hope. Behind the Rock of
Hope, 14 quotes from his famous speeches are engraved on the 140-meter wall. The
last quote is from a speech given by King at the National Cathedral in Washington
4 days before his death. The fonts on the wall were created by the renowned
calligrapher Nicholas Benson.

The lighting is done in a warm color and is accent to highlight all the facets of

the monument.

Figure 1.3 — Martin Luther King Memorial, Washington
The Statue of Liberty is one of New York's most famous symbols of political
freedom and democracy. Since it is located in the port of New York, it, in fact, has
become the unofficial gateway to New York and welcomes guests from all over the
world. The Statue of Liberty was presented to the United States of America by the
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people of France for the centenary of the American Revolution. It was opened to the
public in 1886.

The creator of the statue is the French sculptor Frederic Bartholdi. He took the
Colossus of Rhodes as a model - one of the wonders of the world, destroyed in the
third century BC. The height of the Statue of Liberty is 46 meters, and the weight is
2225 tons.

The illumination of the Statue of Liberty is performed by powerful floodlights
that illuminate its main part. All the details of the sculpture are clearly visible to the
viewer. On various holidays, the Statue of Liberty is illuminated in different colors,

which shows the growing popularity of colored lighting in the world.

\,

Figure 1.4 — Park lighting, San Francisco
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Figure 1.5 — Park lighting, London

Effective lighting of parks and public open spaces combines engineering
solutions with urban strategies: the two should go together, if there is to be a
successful transformation of public open spaces. On the one hand, a purely technical
engineering solution can deliver results that comply with regulations; on the other,
combined with a strategy, there is a valuable added element of design sensitivity,
which focuses on the end user. The benefits are social and economic — modern LED
lighting solutions can help parks and public open spaces provide excellent economic
value, delivering up to 70% in cost savings.

Also, the use of lighting management systems together with LED technology,
can work to reduce ongoing maintenance and operating costs. LED lighting can
make spaces more inviting and help create visual experiences. White LED lighting,
for example, can provide a range of outdoor lighting solutions, from accent lighting
of specific features, to high intensity washes of intense white light. The point is that
lighting is a strategic, adaptable solution for public open spaces. Another aspect of
this kind of lighting is safety. Open spaces thrive providing people feel safe using
them. Lighting can help reduce crime and, crucially, the fear of crime. People can

feel unable to use parks and public spaces because of the fear of crime. Along with
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physical changes to these spaces to make them safer, lighting can do a lot to alleviate
the fear of crime, and therefore encourage greater use of them, making them truly
open for all.

High-quality lighting can be created using a multi-level system of correctly
grouped and directed lighting elements. They will have to simultaneously fulfill both
the main functional task of illuminating the area and decorating its space with the
glow. Landscape lighting performs not only a functional role but also a decorative
role.

Lighting for parks and monuments is an important element in creating a
comfortable environment. With proper design of the lighting of open spaces, it is
worth considering the power consumption and the fact of light pollution.

Acrtificial lighting in cities has been recognised as one of the key elements in
energy consumption and carbon emissions. The reduction of night-time lighting in
urban outdoor spaces has been a controversial issue in recent years. Night imagery
is an effective tool for illustrating and identifying spatial distributions of urban and
economic growth, population density, and the relationship between land cover types
and building energy utilisation intensity.

One of the consequences of outdoor lighting such as that for streets and highways
is light pollution. Light pollution has three primary impacts: sky glow, which makes
astronomical observation more difficult; light trespass, in which unwanted light falls
onto adjacent properties; and glare, which causes discomfort and reduces visibility
for drivers and pedestrians [35].

Light pollution, resulting from the excessive use of artificial light (outdoor
lighting, light penetration, and reflection, etc.) at night over the last decades, has
caused several environmental and ecological problems in both cities and
surrounding rural areas. A study of night lights at a global level using the first-ever
calibrated satellite radiometer indicated that the artificially lit outdoor areas on earth
had increased by 2.2% per year from 2012 to 2016, and the overall radiance growth
rate was 1.8% per year. Scientists argued that “the loss of darkness can harm

individual organisms and disrupt inter-species interactions, potentially causing
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lasting damage to life on our planet”. There are two primary forms of light pollution
at the urban or regional level at night, i.e., light emissions and sky glow (caused by
the light scattering by gas molecules, dust, water in the atmosphere). Some
researchers also noted that, due to light scattering in the atmosphere, the artificial
light at night could be widely scattered from urban to rural areas, thus impacting the
night sky brightness and the nocturnal behaviours of some species in both areas.
Environmental scientists recently created an atlas of the world's sky detailing the
amount of light pollution that exists across regions. This atlas shows that over 80%
of the entire world is affected by artificial light pollution. Because of its prevalence,
scientists have recently begun examining the effects that even moderate levels of

light pollution may have on humans and other animals.
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Figure 1.6 — Earth map of light pollution
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MNTOrosbIii BapuaHT

nEPEHEHb CBETUNBEHWUKOB

DIALUx
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MNTOrosbIii BapuaHT

Mectrocts 1 (Criena ocenieHus 1)

PacueTHbIe OOBEKTEHI

PacuyeTHble NoBepXHOCTH

Ceoncrea

EMI/IH

EMaKC

g1

DIALux

92
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BbicoTa: 0.000 m

20.2 Ix

7.07 Ix

32.6 Ix

0.35

0.22
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18.2 Ix
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28.0 Ix
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62.7 Ix
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BbicoTa: 0.000 m

19.6 Ix

7.29 Ix
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0.37

0.22

SdekTnBHbIN Npodunb: MpeaBaputensHble HacTpoliku DIALux, CTaHAapT (30HbI TPAHCMOPTHOrO COOBLUEHUS MO OTKPbLITHIM HEGOM)
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