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MM 01. OpraHu3auma TeEXHUYECKOro ob6CcyKMBaHuA U
PEMOHTA INEKTPUYECKOTO U INEKTPOMEXAHUYECKOrO

obopyaoBaHuMA

M/K 01.03.
INEeKTPUYECKOe U 3/1IeKTpoMexaHMYeckoe obopyaoBaHue

CrieyazbHocTb 13.02.11 Pazden 1. nekmpuyeckoe oceeuw,eHue

Tema 1.1. OcHoB8bl cBEMOMEXHUKU

JleKuuu (snoxeHHoili ¢paiin) /
[lpe3eHmayus (dns saHamus) > | HasaJ] Ha OIJIaBJIeHMe
Tecm (snoxceHHebil ¢atin) /
Paboyaa mempaob (snoxerHubiii paiin) /
JlabopamopHaa paboma 1 (snoxeHHsiii aiin) /

®dpazmeHm yyebHuKa B.[1.lllexosyos. ABTOp B.E.MonocyxiH
OceemumeribHble ycMaHOB8KU MPOMbIUWAEHHbIX U npenopasaresb

2PaXOAHCKUX 06beKMO8 (snoxeHHsili ¢haiin) / npodeccHoHEIERER
AVCUMNINH



Tema 1.1. OcHoBbI cBETOTEXHUKM

1. 3Ha4YeHue 3n1eKkmpu4ecKo20 oceeweHusa

2. OcHogHble noHamusa u onpeodeneHus
ceemomexHuKu

3. U3mepeHua ceemoesbix eenuvuH

4. Ceemosble ceolicmea mamepuanos



1. 3Ha4yeHue 3n1eKkmpu4ecKko20 oceeweHusa

ApeBHue Koney, KoHey,

BpeMeHa XV BeKk XIX Bek XiX Beka XX BeKk XX BeKa
L J @ L J @ @ L
OTKPbIThIH Ceeua KepocuHOBan Namna NHOMUHECLEHTHaRA CBeTOAMOAHaR

OroHb #“3 BOCKa Aamna HaKanMBaHUA Aamna Aamna




MNotpebnerHue
3N1EKTPO3HEPIUM
OCcHOBHO€e Ha3Ha4yeHue

3NeKTpU4ecKoro
OCBeLleHUA — co3aHune E Npoune
KOM®OPTHbIX CBETOBbIX Ny
v H Hyxas!

ycnosuu, Tpebyembix 414 PO

TRYAa U OTAbIXa HYE/IOBEKaA.

90% wHPOpMaLMK YEeNnoBeK NONY4HaeT Yepes 3peHue




2003 .

[lporpammol
|
I I |
CeeT
CBeT U 3putenibHoe
NPOU3BOANUTENBHOCTb
340p0OBbe BOCMpuATHe

TPYAQ



Pe3ynbTaTbl nCccnenoBaHM

YBennyeHue ypoBHA OCBELLLEHHOCTU OT Tpebyemoro
— MUHUManbHoro 300 nk ao 500 nK npmMBOAUT K NOBbILLEHUIO
NpPOn3BOANTENILHOCTU TPpyAa He meHee, Yyem Ha 11%.

— JHepronoTpebnieHne n 3aTpaTbl Ha 0b6cnyKkmBaHue OY HUXKe

[1hoxoe KayecTBO ocBelleHunA npunBoaAUuUT K YCTAaZNOCTHU TNha3,
nepeytomineHnto, a UHoraa K roJloBHbIM bonam

[Mpy NpaBUIbHOM NPOEKTUPOBAHNM OKPYHKaAtOLLLAA

| NpoM3BOACTBEHHAA CPefa MOXKET OKasblBaTb
CTUMYMpYIOLLEee BO3AENCTBME Ha paboTatlolmx B HEN
noaeun

Bo3pacT paboTHMKOB NPOU3BOACTBA CTaN KpUTEpUEM

— 3pUTENbHOW PAabOTOCNOCOOHOCTU, @ 3HAYUT YPOBHA U
Ka4yecTBa OCBELLEHMA



TPy KpUTEPUA OCBELLLEHUA
ANA BbINOAHEHUA 3pUTEeIbHOM PaboTbl

PaBHOMepHOCTb Tpebyembin useT OTcyTCcTBME
OCBELLEHUA U OCBELLEHUA U ny/bCaumm n
pacnpeaeneHns XopoLlas bnecTtkocTtn QY
APKOCTM B pabouen LBeTonepeaaya

30HE NOMELLLEeHUS

Coomsemcmaeytoujee 8binosIHeHUe oceemumesibHbIX

yCMAaHOBOK criocobcmayem no8bliWeHUto

npouzsooumesibHOCMU mpyoa 8 se4yepHee U HOYHOe 8peMH

00 YPOBHA rnpou3sooumesnbHOCMuU OHEBHbIX CMEH. A|



2. OcHogHble noHAmMuA u onpedeneHua ceemomexHuKu

CBeT — 370
SHeprus,
nsny4yaemas
cBeTAlUnMCSH ]
Terom B Buae
SNeKTPOMarHUTHbIX
konedbaHum u
BOCNpUHUMaeMas
rmasoMm 4YerioBeka,
Kak Buaumoe

540-590 HM

,ﬂﬂ-MHbl BOJTH BUOAUMMOIO Auarna3oHa

N3ny4yeHue. 1 1M = 1*10%m




HYyBCTBUTENLHOCTb /1333 Ye/10BeKa:
550HM — maKcMmanbHas;
510HM 1 620HM — ymeHblLUaeTCcAa B ABOe

CneKTp BOCNPMATHUA YenoBeYyecKoro rnasa

12 120%

1.0 100 %

0.8 80 %
0.6 60 %

0.4 40 %
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qupre OCHOBHbLIE CBETOBbIE XaPaKTePUCTUKH

. P CBeTOBOM NOTOK

“JIN Y|

urna cBeTa OcBeleHHOCTh

ApkocTb




bykBeHHOe
Ilapamerp 0603HayeHune bopmyna
Cuna cseTa | |=F/w
CBeToBOM 1%
NOTOK F F=1I"w

OcBeleHHOCTb E E:F/S
ApKoCTb I_ L:I/S

W — NPOCMPAHCMBEHHbIU Y2011, Cp;
S — naow,a0b nomMmew,eHusd, m?

EanHMua
n3mepeHuA

KaHOena
KA,

NHOMeH
JIM

NHOKC
1K

KA/ m?



Cuna ceeTa — CBETOBOM MOTOK,
N311y4aembin B TenecHoin yron 1 cp

OcpellleHHOCTE
Cuja ceera 1 xaunena 1 10Ke
Me apoIHas creda
(MeXIyHapoX ) [Liowaap | M2
VCJIOBHO o

1I=F/w

(CBeTOROH NOTOK
1 nomMmeH

Cuna ceema ornpedesndaem sUOUMYH AYy4UCMYIO IHEP2Uto U
XapaKkmepu3syemcs 8eauyvyuHoli U HanpasaeHuem.



CBeTOBOM NMNOTOK — 3TO Ta YaCTb NYYMUCTO-rO NOTOKQ,
KOTOpasA BOCMPUHMMAETCA 3pEHUEM YENOBEKA KaK
BUAMMBIN CBET.

F=IW,
roe | — cuna ceeta, W — TenecHbIW Yrori,
B KOTOPOM OH pacrpoCTpaHAeTCH




:OcBeLEHHOCTb — MOBEPXHOCTHAA MOLLHOCTb NaAatoLWero
Ha oCBeLl,aeMyto MOBEPXHOCTb CBETOBOrO NOTOKA.

E =F/S, 001 FL LED 50
roe F - cBeToBOM
NoToK U S - nnowaab
1 moke NOBEpPXHOCTHU, Ha
KOTOpYHO Nagaet 3ToT
NOTOK

1 omeH

E=F/S

Ocsew,EHHOCM®b rnosepxHocmu
He 3a8ucum om eé ysema




ﬂ[D_-KO.C'Ii'b — NOBEPXHOCTHAA NZTOTHOCTb CUJ/1bl
CBE€Ta B 3a4aHHOM HalpaB/1eHNU

L=1/S,
roe | — cuna cBeTa
u S — ocBellaeMas nnowanb

Bugumasn noBepxHocTs Ha6nwgarens

-.-—-aq_b-\-




3. U3meperusa ceemoabix geauduH

[MapameTpbl MCKYCCTBEHHOIO OCBELLEHUS

KayecTBeHHble Konn4yectBeHHble



KonnyectBeHHble NOKa3aTenm

ocBelleHus

CBeTOBOMU NOTOK

Cwuna cseTa

ApKocTb

KoadppunumeHT oTparkeHumsa
NOBEPXHOCTU

OcBeLWeHHOCTb
nomelLleHuns



KayecTBeHHble MoKa3aTenu

OCBeLleHuA

— Ko3adpPpunuymeHT nynbcaumm cBETUAbHUKOB

— [loKa3aTenb 0CNenneHHOCTUN OT CBETU/IbHUKA

—— [loka3zartenb Auckom@dopTa

— LlBeTonepepaya

TemnepaTtypa UCTOYHMKA CBETA

Ob6bEMHOCTb CBeTa

Pa BHOMEPHOCTb OCBellEHUNA

KoHTpacT obbeKkTa 1 doHa

KEO



MeToabl namepeHus
CBETOBbIX BE/INYUH

CybbeKkTmBHbIE Ob6bEeKTUBHbIE
(rna3a yenoBseka) (npnbopbi)



JTtoKemeTp (oT naT. lux - cBeT U meTp), NnepeHOCHbIN Nprnbop
AN UBMEPEHMA 0CBELWEHHOCTU, OANH U3 BUAOB POTOMETPOB.

Jlokememp muna FO-116

JltokemeTp Tuna K0-116 nmeert 3
AnanasoHa usmepeHunin: ao 25, no
100 n go 500 nk). Eweé bonee
BbICOKME OCBELLEHHOCTU MOXHO
N3MEPATb, UCMONb3YA HAalEBAEMYIO
Ha POTO3NEMEHT
CBETOpPaCCeMBalOLLLYO HaCcaaKy,
KoTopas ocnabnaeT nagatollee Ha
3/1EMEHT U3Jly4eHune B
onpeaesneHHoe YMcno pas
(mnocToAHHOE B LUIMPOKOM
NHTEepBaJie A/IMH BOSH U3IY4EeHUA).



JTioKecmeTpbl 6onee BbICOKOro Knacca OCHALLAOTCA KOPPUTUPYHOLWLUMMU
cBeTOdUNBTPAMM, B COYETAHUM C KOTOPbIMUM CMEKTPA/IbHAA
4YYBCTBUTENbHOCTb POTOINEMEHTA NPUbAINIKAETCA K

4yBCTBNTEJ/IbHOCTU /1a34a.

In1eKmMpoOHHbIU AHOKCMemp

Hacaakon ana ymeHblueHUs ownboK npu
N3MEPEHUN OCBELLEHHOCTM, CO34aBaEMON
KOCO NagatoLmm CBETOM; KOHTPO/IbHOM
NPUCTAaBKOM AN NOBEPKMU
4YyBCTBUTENbHOCTM Npmnbopa.
[MpOCTPAHCTBEHHbIE XapPaKTEPUCTUKU
OCBeLWEeHNA N3MEPAIOT IIOKCMETPaMM C
HacagKkamu chepmuyeckomn u
UManHapuyeckomn eopmol. Umerotca
MOAENN NHOKCMETPOB C
npucnocobneHmnamm ana NamepeHms
APKOCTU. TOYHOCTb USMEPEHUN NYYLLNMMU
NIIOKCMeTpamun — nopagka 1%.



doTtomeTp, Nnpnbop, NCNONb3yEMbIN A9 USMEPEHUA CU/bl CBETA
CBETOBOI0 MCTOYHMKA NYTEM CPaBHEHMS CO CBETOBbLIM MCTOYHMKOM
N3BECTHOM CUAbI. OTO AOCTUrAETCA NPU NOMOLLK CPaBHEHUA
MECTOMONOKEHNIM NCTOYHUKOB, KOTOPbIE CO3Aal0T 0OANHAKOBOE
OCBeLleHNE KOHTPO/IbHOM MOBEPXHOCTH.

doTomeTpuen ABNAETCA pas3aen
dU3NKN, 3aHUMAOLLUNCA TAaKNMU
n3mepeHnsammn. B coepemeHHbIX
doTomeTpax 0b6bI4YHO
NCNONb3YIOTCA POTOINEMEHTLI. B
CBETOTEXHUKE POTOMETPbI LUMPOKO
NCNONb3YIOTCA ANA USMEPEHUA
CUbl CBETA, MPOEKTUPYEMbIX
NCTOYHWKOB cBeTa. EanHuuen cnnobl
doTomeTp CBEeTa ABNAeTCA KaHaena (Ka).




KonopumeTp

Konopumetpol
npeaHa3Ha4yeHbl anA
N3MepeHnA B OTAENbHbIX
y4acTKax AunanasoHa AJinH
BOJIH 315—980 HMm,
BblaesiaemMblX
csetopunbTpamu. B
CBEeTOTEXHUKeE
KOJIOPUMETPbI
NCNONb3YIOT ANA
onpeaeneHus
CNeKTpa/IbHOro aHanAMn3a
MCTOYHMKOB CBeTa.



OceseweHuUe xumyucmeku

Tam, roe Tpebytotca
NoBbILWEHHble TpeboBaHUA
K uBeTonepeaaye
Heobxoanmo
MCNO1b30BaTb
COOTBETCTBYHOLWUNE
MCTOYHWUKMN CBETa C

Ra =80+100 un
nepnoanyeckm
KOHTPONMPOBATb
CMEeKTPaNbHbIKA aHANN3
N3ly4EeHUA NCTOYHMKOB
cBeTa.

>




4. OcHoBHbIe ceemossle ceolicmea mamepuanoe

CBeToBOM NOTOK, NaAaoWM1 HAa OCBELLAEMYIO NOBEPXHOCTDL (TENO),
B 0OWeEM cnyyae 4acTUYHO oTparkaeTca (p), 4acTMYHO nponyckaeTca(t) u
4aCTMYHO nornowaercala).

Marepml P l T

3epKanol 085| 04 sl o
Benas l ' 0,25' 0'
bymara

YepHbliit I |

| |0005| 0,995] 0
bapxat |

OKOHHOE
15 § 0,9
CTeKNo

3HaTb CBETOBbIE CBOMCTBA =0 3

MaTepuanos HeobxoaMmo npu p +ta+t=1 ’

NPOEKTUPOBAHUM UCTOYHUKOB

CBETA, OCBETUTENbHbLIX NPUOOPOS,

CO3aHUU MHTEPLEPOB NOMELLEHWHA. AI



MM 01. OpraHun3auma TeEXHUYECKOro 0bCyKnMBaHuA U
PEMOHTA 3/1IeKTPUYECKOro U 3N1eKTPOMexaHU4ecKoro

obopyaoBaHuMA

MAK 01.03.
INEeKTPUUYECKOEe U 3/IeKTpoMexaHMYeckoe obopyaoBaHue

Pa30den 1. Inekmpu4yecKoe ocseujeHue

CnenmanpHoctb 13.02.11

Tema 1.2. MicmoYyHUKuU ceema u oceemumeribHbie npubopsi

JleKuuu (snoxernbili ¢atiin) /

[lpe3eHmayuA (dns saHamus) > | N —— -
Tecm «IlcmoYyHUKU ceema »(snoxcerHsiii ¢paiin /
Tecm «OceemumesibHbie rpubopbl» (snoxceHHsill d)adn)/

Paboyasa mempaob (snoxerHuiii paiin) /

JlabopamopHaa paboma 2,3 (snoxerHsbie ¢paiinbi) /

AsTOp
®dpazmeHm yyebHuUKa B.[1.lllexosyos. B.E.MonocyxuH
OcsemumesbHble yCMaHOB8KU MPOMbIWAEHHbIX U NpenoAdedie iy

npodeccnoHanbHbIX
2PAMCOAHCKUX 06BeKMOo8 (sn03xceHHsbIl ¢aiin) / ANCUMNANH



Tema 1.2. icToOuHUKK CBETaA U
ocBeTuUTeNbHble Nprbopsl

1. UIcmoyHUuKU ceema

2. OceemumensHsle npubopebl

>

>|



NCcTOUYHUKK CBeTa

1. /lamnel HakanueaHua
2. /llomuHecyeHmHble Aamel HU3K020 0a8neHuUs
3. /llomuHecyeHmHole Aamnbl 8bICOKO20 0a8neHUS

4. CospemeHHble UCMOYHUKU ceema:

4.1. KomnakmHesie aloMmuHecyeHmHole aamnel K/1/1
4.2. CeemoouoOHble namnol

5. Boibop ucmouHuKos ceema

VY

v

YVVY




1. Jlamnel HakKaaueaHus

e

nana3oH mowHocten 15—1500 Bt
HanpaxeHne 220 B, 220—2308B, 240 B
Llokonb E14, E27, E40

MapKunpoBKa:

B — BaKyyMHaA

[ — ra3aoHano/IHeHHble

K - KpuNTOHOBbLIE

b — bucnmnpanbHble

Konba:

MaTMPOBAHHAA

MOJI0YHaA

onaanHonasd

b-150-220-230 [-100-240



lapamemp

CBeToOTAQ4Ya

[1poAONKNUTENbHOCTb
ropeHus

LlBeTOonepeaaya

[lapameTpbl JIH

byKkeeHHOE
o0bo3Ha4yeHue

Benu4yuHa

7-19 nm/BT

1000 Bt

<50




JlocmouHcmesa J1H Hedocmamku J1H

Hunskaa ctommocCTb

HeKpuUTUYHaA K yCNOoBUAM

. YBennyeHume HanparKeHna Ha
OKpYrKatoweun cpeabl

1%:
CrabunbHo roput B Frp- +3,7%
AnanasoHe o 220 B P, - +1,5%

f - +2,2%
[1pocTan cxema BKIOYEHUA h - -14%

PaboTa Ha NOCTOAHHOM
N NepeMeHHOM HanpAKeHUuu



Cxema BK/IH0YEHUA lamMMbl HaKa/IMBaHUA




2. /llomuHecyeHmHble nammnoel HU3K020 0aeneHUs

o 1. [Awana3oH mowHocten 18—80 Bt
09?5‘-’& . 2. HanpsaxeHwue nutanua 220 B
3. dnameTtp:
T4/12,5 mm; G5
T5/16 mm; G5
J16-36 JIEL|-18 /14-30 T8/26 mm; G13

4. OnnHa 590 — 1500 mm
5. MapKuposkKa:

OuyeHb Ménnbil ceem:
J1b — 6enoro ceeTa

2500-2800 K
= “ JIXB — xonoaHoro 6enoro ceeta
Tennsiu ceem: /10l - aHeBHOr® CBeTa
2800-3500 K A
HelimpaneHesil caem: J1ITb-Ténnoro
3500-5000 K NE, NELU, AL, NXbL, — yny4yweHHas

y BeTonepenaya
JIHesHoli ceem: 6000 K LiBeTONEpEna



[lapamemp

CsBeToOTAQ4Ya

[1poAONKNTENbHOCTb
ropeHus

LlBeTonepeaaya

[NlapameTpsbl J1/1

bykeeHHOe
obo3Ha4yeHue

Benu4yuHa

no 75 nm/Bt

10000 yac

50-95




LlocmouHcmea J1J1

bonblwaa cBeToBaA oTAaya

JKOHOMUYHOCTb

Bonblon cpoK cny*Kobl

Hedocmamku /1/1

Ctpobockonnyecknm spPpekt

Hannuune napos pTyTH

CHUXeHune CBeToOBOro NoToKa
Ha 60% K KOHLY CpOKa
CNYKObI

CnoXXHaa cxema ynpassieHuA

YyBCTBUTE/IbHOCTb K NaAeHUto
HanpaXeHua (<90%)



.
-B08H00 19 Y
W wisis

NAL




s,
D

S1

Cxema numanua /1/1 ¢ anekmpomaz2HUmHbIM

dpoccenem (MPA)




y 220B

Cxema numarua /171 ¢ anekmpoma2HUmMHbIM
opoccenem (PA)



SA1 L1 (RN

O

y 220B

Cxema numanua /1/1 ¢ anekmpoma2HUmMHbIM
opoccenem (PA)



SA1 L1 (RN

O

y 220B

Cxema numanua /1/1 ¢ anekmpoma2HUmMHbIM
opoccenem (PA)



y 220B

Cxema numarua /171 ¢ anekmpoma2HUmMHbIM
opoccenem (PA)



O Ny
n 220B
400-600 B

5%
’?:-’,,%ﬁ"f-"

ELT

S1

h\S

Cxema numanua /1/1 ¢ anekmpoma2HUmMHbIM

opoccenem (MPA)




SA1

O

y 2208

EL1

Cxema numaxua /1/1 ¢ anekmpomacHUMHbIM
opoccenem (IPA)



s,
D

S1

Cxema numanua /1/1 ¢ anekmpomaz2HUmHbIM

dpoccenem (MPA)



3. /llomuHecyeHmMHble Aamiel 8bICOKO20 0A8NCHUA

Nwnana3oH mowHocten 80—2000 BT
HanpaxkeHne nutanua 220 B
Llokonb E27, E40

Jlamna 1PJ1 — apocenb

Nlamna [IPB - npamoe BKAoYeHne

Jlamna AP/I



MapameTpbl AP/ (OPB)

bykeeHHOe
lapamemp Benu4yuHa
o0b603Ha4yeHue
CseTooTAau4a f 0o 60 (20) nm/BT
[1poAONKNTENbHOCTb h 510000 yac
ropeHus

LiBeTonepenaya R, no 50



Llocmou+Hcmea [IP/I

Bonblwaa ceeToBasn
OoTAa4ya

JKOHOMUYHOCTb

bonblion cpok
CNYKObI

Hedocmamku A1P/1

Ctpobockonuyecknm apPpekxr

Hannume metanamnyeckom ptytu

CHU»XeHme cBeToBOro notoka Ha 60% K
KOHLY CPOKa CNy*oObl

CnoxHaa cxema ynpaBneHuA

YyBCTBUTE/IbHOCTb K NaAeHuto
HanpsaxeHua (<80%)

Bbicokas TemnepaTtypa Konbbl



Cxema nogknroyeHnuns namnei 4gPJ1

Apoccene '
lpepoxpaHurens 5 T
AP N N
n P g :‘{f’_.




4.1. KomnakmHele AtoMuHecyeHmHble Aammnbl

1. Hanpa)xeHune nutaHuAa 220 B
2. Uokonb E14, E27, E40
3. [poccenb BHYTPU Namnibl

KomnakmHasa
/TIOMUHecUyeHmMHaA
amna



KoHpeHcaTtop, obecne- [NepekniyarLLe TPaH3UCTOPbI

ynBaioLmii paboty 6e3
MUraHUA YCTpOCTBO NOAABNEHUSA PAANONOMEX

r<

TepmopesncTop ¢ NONOXUTENb=
HbIM TEMMNepaTypHbiM KO3(-
OULMEHTOM /11 MTHOBEHHOIO
3anycka 6e3 mepuaHus

CrabunusaTtop Toka namnsi




[lapamemp

CsBeToOTAQ4Ya

[1poAONKNTENbHOCTb
ropeHus

LlBeTonepeaaya

[NapameTpbl KJ1J1

bykeeHHOe
obo3Ha4yeHue

Benu4yuHa

no 80 nwm/BT

>8000 yac

A0 60-98



LlocmouHcmea KJ/1J1

BonbLwaa ceeToBasn
oTAa4a

JKOHOMMUYHOCTb

bonblon cpoK
CNY>KObl

Hedocmamku K/1/1

Hanndme napos pTyTH

CHu)XeHwue cBeToBOro NoToka Ha 60% K
KOHLY CPOKa C/yKbbl

CnoxKHaa cxema ynpaBaeHus

HYyBCTBUTENbLHOCTb K Mepenagam
HanpAa*eHuA



4.2. CeemoouodHsie aamnei (LED)

HanpaxeHune nutanHna 100-260 B
Llokonb E14, E27, G5, G13
[lpansep BHYTPU Nammbl

Kaxkpaa dmpma nmeet CBOO
MapKNpoBKy LED

BN e

Jlamnel LED




[lapamemp

CsBeToOTAQ4Ya

[1poAONKNTENbHOCTb
ropeHus

LlBeTonepeaaya

[lapameTpbl LED

bykeeHHOe
obo3Ha4yeHue

Benu4yuHa

0o 95 nwm/BT

> 30000 yac

> 75



JlocmouHcmea LED Hedocmamku LED

bonbllaa cBeToBaA OTAa4a
BbicoKaAa ueHa

JKOHOMMUYHOCTb

HYyBCTBUTENBLHOCTDb K
BonbLlon cpoK cny*Kobl nepenagam HanpaAxeHuA



XAPAKTEPUCTUKIU AAMIN HakanMBaHWA N ArOMUHMCLEHTHAA ™ cBeTopuoAHaA |

CTOMMOCTE

PaCX0Abl Ha SKCNAyaTaluuio

CPOK cAYXObl, Yac | okono 50 000

0-5%

5-15%
adppekmeHocTs (KIA) BbICOKasA

CoAcpXKaHKWe PTYTH BbICOKO®E HET

NyAeCaulu - MepUaHWA

-



5. Bbibop ucmoyHuKkoe ceema

CToOMMOCTb UCTOYHUKOB CBeTa

Nwn3anH

Pasmepbl nomeLlieHunA

Tun cBeTUAbHUKA

JKOHOMMUYHOCTb

CTOMMOCTb MOHTaXa

CTOMMOCTb aKCnAyaTauuu




6. HasHaueHue ocBeTUTENbHbLIX NpnbopoB

CBeTUNbHUKU

[1poXKeKTopbl




CeeTunbHUK — cseToBOM Nprbop,
nepepacnpegenatoLwmn ceet
namnbl (namn) BHyTpY GoNbLLMX
TeNeCHbIX YIN0B K
obecneunsatoLmit yrnosyto
KOHLEHTpaL MO CBETOBOrO NOTOKA



NpoxekTop — cBeToBOl Npnbop, obecneunsatoLnii
OCBeleHNe OTKPbITbIX NPOCTPAHCTB.



7. Knaccupukauma ocsetutenbHbix Npubopos

[1o cBETOTEXHMYECKOM [1o ycnoBmam
bYHKLUNN

aKcnayaTauum

Mo cnocoby
MOHTAXKa

Mo cnocoby
oxnaXaeHus

[Mo cnocoby
NMUTAHWA NaMMbl

[lo cTeneHwn 3aWKNTbI OT
Nbl21N U BOAbI

Knaccuounkauma

Ofl

[10 xapakTtepy
cBeTopacnpeneneHuma

[lo TNy namn

Mo popme
doTOoMeTpUuYeckoro Tena

[10 BOSMOXXHOCTU NepemelleHunA
NpY aKCNayaTauuu




o
cBeToTexHMn4Yeckowm

GYHKLUNN

OcBeTuUTeNnbHbIE
npunbopbl

Mpunbopbl Ans
CBETOBOM
CUrHaAu3auum

PeknamHoe
ocBelleHue




CBeToBble NpnbopbI
ANA NOMeLLEHNN

CBeToBble Npmbopbl
[1lo ychoBmam ANA OTKPbITbIX

IKCNAyaTaunun NPOCTPAHCTB

CseTOBbIE NPUBOPLI 4NN
3KCTPEeMasibHbIX cpen,




[1o xapaKTepy
cBeTopacnpeaeneHus

CBeTUNbHUKMU

[1pOXKeKTopbl

[lpoeKTopbl




C nhamnowu
HaKannBaHUA

C pa3pAagHon namnowu

[1o TMNY namnobl

CeBeTtoanoaHble

HCI 11-200
JICM 02 2*36
PCI 250



CUMMETpPUYHbIE
cBeToBble NpnbopbI

KpyrnocummeTpuyHble
Mo dopme cBeToBble NPUbopbI

doTOMETPUYECKOTO
Tena

He cummeTpuyHble
CBETOBblE NPMbOopbLI




[10o BOSMOHOCTU
nepemeLwleHua npm
3KcnayaTauum

CTaumoHapHble

[lepeHOCHble

[lepenBUXKHbIe




[lo cTeneHun 3aWnTbI

OT nbinun (0-6)

Ot BoApb! (0-8)




CeTeBble

C UHAMBUAYANbHbIM
NCTOYHUKOM NUTAHUA

[Mo cnocoby nuTaHus
Nlamnbl

KombuHMpPOBaHHOIO
NUTaHMA




C ecTtecTBEHHbIM
OXNaXXOEHUEM

Mo cnocoby
OXJ1aXKAEHUA

C NpUHYAUTENbHbIM
OX/N1aXKAEHNEM




HacTeHHbIN
CBeTU/IbHUK

Mo cnocoby

MOHTAaXa

[MTOTONOYHbIN
CBeTUNbHUK

HanonbHbIN
CBEeTU/IbHUK

BcTpanBaemblin
CBETU/IbHUK

HacTonbHbIN CBETUNbHUK

[loaBecHOM CBETUIbHUK




[lo cTeneHu 3aWKUTbI OT NbIIN U BOAbI

O
| {P] | wops

Cnra
Undppa

JawmTa
OT NbINK

3awymra
OT BOQb!

I Internafional |

Frotection

0 - 3awpTa OTCYTCTRYET
1 - 3awWwmTa OT NoNagaHus TeepabiX
Ten pasmepom Bonee 50 mm
2 - 33MTa OT NPOHUKHOBEHWA
TREPALIX TEN paameponm Gonee 12 MM
no 50 mm
3 - 3apTa OT NPOHWKHOBEHWA
Teepabix Ten Bonee 2.5 mm oo 12 mm
4 - 3awMTa OT NPOHWKHOBEHWR TBEPbIX
Ten pasmepom Bonee 1 MM A0 2.5 MM
5 - neiNesawnLLeHHBIA
6 - NbiNEHENPOHULEEMbIA

0 - sawmra oTcyTCcTByeT

1 - 3awmTa OT BePTUKaNbHbIX
Kaneno Boabi

2 - 3al1Ta OT Kanens BOAbI
noa yrnom 15°

3 - FAawnTa OT 4oMAA

4 - zaliwra oT Kanens v Bpeiar

5 - 2awwmra o1 CTPpYW BOABLI

G - 3awuTa oT CUNbHOK CTPYW
UM NOTOKA BOAb!

7 - 3aTa OT NPOHNKHOBEHWR
BOAObI NPY NOTPYHEHWA

8 - 3aWnTa oT NPOHUKHOBEHWA
BOALI NPW LNUTEeNsHOM
NOF PYEHW




Ob03HayeHune
K/lacCa CBeTWU/IbHMKA

[

HanmmeHoBaHUue
Knacca

[lpAamoro ceeTa

[lpenmyuLecTBeHHO
NPAMOTo CBeTa

PacceaHHoOro ceeta

[lpenmyulectBeHHO
OTpPa*eHHOro CBeTa

OTparkeHHOro ceeTa

CooTHOLWeHne
CBEeTOBbIX MOTOKOB
F /FO, %

>80

60-80

40-60

20-40

<20



Mo popme KpumBbix cunbl cBeTa (KCC) cBETUNIBHUKMU
noapasaenatoTcsa Ha Cemob TUMNOB:

KOHUEeHTpupoBaHHaA
nybokasn
KoCUHYCHas
[lonywupokasa
LLInpokaa

PaBHOMepHan

NDZESHh X

CuHycHaA



o e T el g

O3 moen




OcseTtutenbHbie npubopol
6. HazHauyeHue oceemumenbHbix npubopos

7. Knaccugukayua oceemumenbdHbsix npubopos

Vv




MM 01. OpraHun3auma TeEXHUYECKOro 0bCyKnMBaHuA U
PEMOHTA 3/1IeKTPUYECKOro U 3N1eKTPOMexaHU4ecKoro

obopyaoBaHuMA

MAK 01.03.
INEeKTPUUYECKOEe U 3/IeKTpoMexaHMYeckoe obopyaoBaHue

Pazoden 1. nekmpu4yeckoe ocseuwjeHue

Tema 1.3. InekmpuyecKkoe oceeweHue rnpomMbiWAEHHbIX npednpuamul

Jlekyuu (snoxcenHeili gatiin) /

Ha3a/ Ha OIJIaB/IECHUE
[pe3eHMayus (dns saHamus) > |

lpakmuyeckasa paboma 1 (snoxeHHwbiii ¢paiin) /

bpazameHm yyebHuUKa B.[1.Lllexosuos. /

OceemumersibHble yCMAHOBKU MPOMbIUWMAEHHbIX U

2paxt0aHCKUX 06beKMOo8 (snoxceHHsiii ¢paiin) AsTtop B.E.MonocyxuH
npenoaaBaTtesib
npo¢eccnoHanbHbIX

ANCUUNANH



Bonpocbl

1. anGUfIG U HOpmMbI ssieKmpu4ecKoeco oceeweHUAa

2. Budbl u cucmemeoi ocsewjeHuUA

vV VY

3. Pacyem pacrnosnoxceHus ceemusbHUKO8

4. Pacyém ocseuweHUA memooom yoesnbHoU MowHOCMU >

5. Pacyém ocseuweHUaS MmemoooM Ko3gguyueHma Uucrnosb308a0HUSA >|
6. Pacyém ocsewieHUa mo4e4yHbiM Memooom >

7. Pacuém anekmpu4yeckux oceemumesbHbix cemel >




i, anBUflG U HopmMmebl asiekKmpu4ecKkoeo oceeweHuA

mexop,eeB

Hopmbl ocse

I 3aTparhl '
I CtoumocTb '<—

I MoHTaX '

| chnnyaTa LI,M?

. TpeboBaHuA -

>.MI'M€HMH€CKii
—>'pOM3BO,£I,CTBEHHr

mquKMﬁ
G
—bte T

——




BT

(He n

ywe) | _ocsewgmiocrs |

“om cpeaHeun Tou

oANTENNbHOCTb

T
TpyAa
2000 nK un

YTOMNEHUE
1200 ‘



'quaroTCH
YCNOBUA T‘
CTOMMOCTb
npop,yx‘
!M)-KaETCFI r
TpasmaT“ POU3BOAUTENBHO




1
1l
IV

VI

VII

VIII

7 Hopms

NMPOMbILUNEHHOrO
ocselle

R S

< 3pUTE/NIbHbIX Pa

a3mMmep ﬂ,eTaﬂﬁ

eT geTanu

7 (I)OH‘

I-0,15mm = 1500/2500/4000/5000 nk
- 1-5mm = 100/150/200/300 nk

Al



2. Buodbl u cucmemoi oceeweHuUsA

Buabl oceelweHns

Pabouyee

ABapunmnHoe

OxpaHHoe

LlexxypHoe

-

JBaKyauMUOHHOe

|




I—

Cuctembl ocBeleHUA

M

' Obuwee

paBHomepHoeF

F Obuwee

JNOKal M3OBaHHO?

KombunHmnposaHHoe
(obuiee + mecTHOE)

e




3. Pacyem pacrnonoxeHus ceemusbHUKO8

Pasmepbl nomeLieHuUA
[TopAagoK pacyeTa
PaCMo/IOXKEeHUA Tnn cBeTuNbHUKA

CBeTU/IbHUKOB
KCC cBeTUNbHUKA

HauBbIirogHenwee pacctoaHue mexay
CBETU/IbHUKaAMU

Yucno PAAOB CBETU/IbHUKOB

PaccTosiHMe mexxay pagamm CBETUIbHUKOB
PacctoAaHmne mexKay CBETUbHUKaMU B psaay

Yncno ceeTUNbHUKOB B pAAY

Ob6Llee Yyncno cBeTU/IbHUKOB



Hp= H'hg'hp;

O O

© O 0O [°

IO O OI




CseTunbHMK TMNa H4b6-300 nmeet KCC A-2, L . =1,2-1,6,
pekomeHayemyto BbicoTy noaseca — 3,0-6,0 m, n, =70%.
KCCAO-2 — L., =14.

1. Boiyucnaem Hausbi2o0Heliwee pacCmossHUEe MeXoy
ceemusiHUKamu

L=L_.. *Hp, m
roe L, ~-Ko3pPrUMEHT ONTUMANbHOIO PAaCCTOAHUA MeEXAY
CBETU/IbHUKaMMU;
H -BbicOTa noABeca CBETU/IbHUKOB, M;
L- HanBbIrogHeunLwee PacCcToOAHMUE MeX Ay CBETUNbHUKAMU, M.

2. Bulyucasaem yucao pAados ceemusnbHUKO8
m=A/L, pazos

rae, m - YMCao PsaoB CBETUIbHMKOB, LUT;
A - LLMPUHA NOMELLEHUA, M;



3. Bbiyucsaem duanasoH paccmosaHuli céemusabHUKO8 0m cmeH
L..=(0,3-0,5)*L, m
4. Bblyucsaaem paccmosaHue mexdy pAdamu c8emusbHUKOS
L,=(A-2L_. )/(m-1), m
5. Bbiyucsaem paccmosHue mexoy ceemusnbHUKAMU 8 psAdy
L, =L2/L, , m
6. Bolqucasem 4ucao c8emusnbHUKOS 8 psady
_ *
n,=((B-2*L_ )/ Lg)+1, wr.

roe B - AnnHa nomeweHuna, m
7. YmouHaem paccmosaHue mexcoy ceemusieHUKaMU 8 PAOYy

— *
L, =(B—-2*L_, )/(n; -1), m
8.Bbiyucsnaem obuwee 4yucsno ceemusibHUKO8 8 0c8emumesibHou
yCMAHOBKe
—m K
N=m¥*n,, wr. A |



5. Pacuém ocseuweHUS memooom yoesnbHoU MowHoOCMu

1. Mo mabnuuye onpedenaem yoenbHyo mouwiHocmos (W) OY,
komopas ecms f(E,, K3, S, p, HP, KCC, UC)

2. Bolyucnaem pacyémHyro mouwjHocmeo NC
Pp=(W*S)/N, Bt
3. Boeibupaem no mabauuye NC

[lepepacyem yoesnbHbIXx MOWHOCMel C yYyemom paKmuyeckux
UCXOOHbIX OGHHbIX MOXHO 1pou3800UMb o 8bIPAXEHUIO

P.= (P, *K,*K,)/(K,,*n*100) , Br

roe Py_T — Tabnn4yHas ygenbHasa MOLWHOCTb, BT/m2;

K, 1 K, — daKTnyeckmnn n TabanyHbin KO3PpPuLMeHTbI 3anaca;
N — KN4, CBETUNbHUKA;

E, — BE/IMUMHA HOPMUPYEMOWN OCBELLLEHHOCTHU, /K.



YaenbHaa MOLHOCTb 06LLLEr0O PaBHOMEPHOIO OCBELLLEHUA
CBETUNbHUKOB C namnamu tuna AP/l

YnenbHaa molwHocCTb, BT/M2, CBETUNBbHUKOB C

Hp, M2 S, M2 KCC

01 | o2 | ;-3 r-1 r-2
10-15 | 149 | 12,0 | 938 7,8 6,5
1520 | 11,2 | 95 8,3 6,7 5,6
2030 | 8,5 7,4 7.1 5,9 5,0
3050 | 6,8 6,0 6,0 5,1 4,5
% o120 5,8 5,2 4,9 4,3 3,9
120-300 | 4,9 4,4 4,1 3,7 3,5
Cbie | 5 4 0,7 3,5 3,4 3,2

300 ' ' : : '

A




6. Pacyém oceeuwjeHUS MemoOoM KoaghguuueHma ucrnosnb308aHUSA

PacuétHbi cBeTtoBoM notok UC ecTb f(E,, Ks, S, p, Z, N, i, 1)

1. BbinosHaemca pacyem pacriosoxeHuUa ceemusibHUKO8

2. KoagpgpuuueHm ucnonb3zosaHuUs oceemumesibHol YyCmMaHOBKU
i=(A*B)/Hp*(A+B)

3. Boiyucnaem pacyemtollti ceemosoli nomok UC
— * Ck E 3 E 3
an—(EH S*K,*z)/N*n

4. Boibupaemca HOMUHAs1bHbIU caemosol nomok MC no mabauuye
u3 ycso8us

—_ *
FrpS Frs=1,27F
5. Boiyucnaem hpakmu4vecKyro oceeueHHoCmMeo

Eo=(E.* F . )/ Frp



7. Pacyém oceeweHUA moyeyHbIM MemoOOoM

F,o=(1000*E, *k)/(u*se)

Frp— pacyeTHbIn cBeToBOM NoToK UC, nm;

1000 — ycnoBHbIW cBETOBOW NOTOK UC;

E, — Hopmupyemasa OCBELEHHOCTb, JIK;

k — KoadduumeHT 3anaca;

>e - CyMmMma OTHOCUTE/IbHbIX YCOBHbIX OCBELLLEHHOCTEMN
OT 6/AIMXKANLLNX CBETU/IbHUKOB, JIK;

L - KOaddnuMeHT 06aBOYHON OCBELLEHHOCTH




[fochenoBaTe/IbHOCTb PacyeTa OCBETUTE bHOW YCTaHOBKUA

TO4YeYHbIM METOAOM
R

MWHWUMaJIbHaA HOPMUNPOBAHHAA OCBEEEHHOS |h

T™"Mn NCTO4YHNKa CBETA U CBETUJ/IbHUKA e—

|

\

pacyeT pacnojioxKeHnAa CBETU/IbHUKOB e
BbIBOp KOHTPOJ/IbHbIX TOYEK HA lNJ/laHe NomMme

T —
pacyeT yCcZ10BHOU oCBelLeEHHOCTU B KOHTPO/1bHbI

" BblIBOP KOHTPO/bHBIX TOUYEK Ha NAaHe Nome
TkoadduLMeHTbI 3anaca 1 406aBOYHOI OCBELLEHHOCTH.

T v
pPacyeTHbIX cBeTOBOU NOTOK NC (cbogmxngi —

CTaHAApPTHbIN NC —










Hucno PaccToaHue YcnosHan Hucno PaccTodHwe YcnoeHan
CBETWUNBHWKOB d, M OCBELLEHHOCTb, €, NK | CBETWNBLHMKOB d, M OCBELLEHHOCTD, &, MK
[lna Toukm A Ina Toukn b

4 2,83 30,0 2 2,00 24,0
2 6,32 2,4 2 4,47 8,0
2 6,32 2,4 1 6,00 1,5
1 8,50 0,3 1 7,20 0,6

2e=35,1 2e=341

F,,=(L000*E, *k)/(1*Se)




8. Pacuém s/ieKMmMpu4ecKux oceemumersibHbiIX cemelu

[lochepoBaTe/IbHOCTb pPacyeTa 3J'IeKTpOOCBETVITEI'IbHOl7I cetu

e —— _ ]
i
BbluMCaEeHWE TOKA rpynnbl NC e
i

SbiMCneHNe TOKa OY
I —
obi60p T OUL

ey S
BBI00P FPYNMOBOTO, AR ——

T ——
3160p BBOAHOTO AB

i
BbIGOp TMNa U ceyeHunsa xun O
i

nposepka OC Ha noTepto HanNpAaX




cDOpMyJ'IbI AN1A pacdeTa TOKOB OCBETUTE/IbHOWU CeTH

OO0Hoha3Haa cemeo
| ,=(P,,*n;*10%)/(Uy*cos d)
l,,=(P,,,*N*10°)/(Uy*cos ¢)
TpexgpaszHaa cemo

on=(PnH*N*1O3)/(\/Un*cos o)

rae |, |, - TOKM rpynnoBov 1 OCBETUTE/IbHOW YCTAaHOBKM, A;
P.. - mowHocTb NC, BT;

n;, N —Konnyectso NC B paagy u B OY,

Uy U, — dasHoe 1 inHenHoe HanpsxkeHus OY;

coS c|> — Ko3adpPmnumeHT mouHoctm UC.
cos ¢=1,0/0,95/0,57=/1H//1/1/AAP/1



bopmyrbl 0718 86160pA ABMOMAMUYECKUX 8bIKA0Mamerneu
0714 3aWUMmsl oceemumesnsHol cemu
* > *

a2 1, 15%1 lipa.oy2 1,157 15,

rae |,,a.p — HOMUHA/bHBIW TOK rpynnoBoro AB, A;

lipa.oy - HOMWHaNbHbIN TOK BBOAHOTO AB, A

bopmynbl 0718 86160pa aBMOMAMUYECKUX B8bIKAOYamMeneu
0714 3aWUMbl oceemumernbHoOU cemu

* X
liparp21,15% lina.oy21,15% 1,

rae |,,a. -, — HOMUHANbHBIV TOK rpynnosoro AB, A;

lipa.oy - HOMWHANbHbBIN TOK BBOAHOTO AB, A



Popmyna 014 pacyema ceyeHUA #us nposooos (Kabenel) OC
ILI,OI'I.)KZ(K3*IHpa)/KH

roe | o — BAUTENBHO A0NYCTUMbIN TOK XKuA, A;

K, - KpaTHOCTb A/INTENIbHO AOMYCTUMOrO TOKa NPOBOAHMKA MO
OTHOLUEHMIO K TOKY cpabaTbiBaHMA 3aWMTHOrO annapaTa;

K., - KO3PDUUMEHT, yunTbIBaIOLWMN TEMMNEPATYPy OKpYKatoLen

cpeAapbl

bopmyna 014 nposepku OC Ha nomepro HArNPAHEeHUS
AUL(P, *n,*10%)/(c*s)<5%

rne AU — noteps HanpaxXeHusa B Hanbonee yganeHHou rpynne, %;
S — ceyeHue Kuabl nposoaa (kabens), mm?;
C — KO3 PULMEHT, 3aBUCALLUN OT MaTeEPUANA XKWUbl, HANPAXKEHUA

CeTU, CNCTEMDLI CETHU A '
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