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BBEAEHUE

[Tpexne yeM uTo-TMOO CO3/1aTh, YeOBEK (hOPMHUPYET B CBOEM BOOOPAKEHHUH
CyOBEKTHBHYIO MOJIENh MpeaMeTa Tpyaa. JlanpHelas ero 1esTeIbHOCTh HalpaB-
JieHa Ha pean3allfio dTOW MOJeNTH. DTH JIBa YCIOBHBIX dTamna TPYIOBOW IesTelhb-
HOCTH Ha3BIBAIOTCS MPOeKmuposarue u ucnoinerue. ECIu B TpyIOBOH NesTeTbHO-
CTH Y4acCTBYeT OJWH YeJIOBEK, TO MOJENb MpeaMeTa Tpyaa OOBIYHO 3aMBIKASTCS
BHYTPH €T0 COOCTBEHHBIX MPEACTaBICHUHN U MOHSATHH. [[puMepOM MOXKET CITy)KUTh
3TI0Xa PeMEeCIIEHHOTO TPY/la UM B COBPEMEHHBIX YCIOBHUSX 3TO COOTBETCTBYET W3-
TOTOBJICHHIO HECIIOXKHBIX 00heKTOB. Kak TOMBKO B TPYyIOBOM MpoOIlecC BOBJICKALT-
Csl HECKOJIBKO YYAaCTHHKOB, TaK IOSBIISETCS HEOOXOIUMOCTh 0OMeHa nHpopMarm-
eii 00 00BeKTe MeXIy YUaCTHUKAMH, a TAaK)Ke YCIOXKHSIIOTCS CIIOCOOBI M CPEeCTBA
TTPOEKTUPOBAHWSI.

HermnocpencTBeHHO cOCTOSTHUE M YPOBEHB PA3BUTHS TEOPUHU MTPOCKTUPOBAHMSI
TEXHUYECKUX OOBEKTOB 3aBHCST, B TICPBYIO OdYepeqh, OT TpeOOBaHUH, TIPeIbsB-
JSIEMBIX K pe3ysbTaTtaM TNpoeKTHpoBaHUs. |locneanne, B CBOIO ouepenb, ompee-
JISTFOTCSI BOBMOXKHOCTSIMU pealiu3alyyl U JTOCTYIMHBIMHA CPEICTBAMH MPOEKTHPOBA-
HUs. DTH (AKTOPhl MEHSIOTCS, ¥ COOTBETCTBEHHO 3TOMY COBEPIIICHCTBYETCS W
pa3BUBAETCS TEOPHUSI UCCIENOBAHUS U IPOSKTHUPOBAHUS TEXHUIECKUX OOBEKTOB.

B kadecTBe 3TaroB pa3BUTHS TEOPWH TPOSKTHPOBAHUS MOXXHO BBIICITHTH
clenyrolue:

® pydHOe MHAMBUIyaTbHOE poekTupoBanue (110 40 ronoB XX Beka);
e pyuHoe TUNoBoe npoektupoBanue (40-60 rona XX Beka);
® aBTOMAaTH3WUPOBAHHOE TTPOEKTHUpOBaHWMe (¢ KoHIa 60 To10B XX Beka).

[TepBEIii 3Tanm XapakTepuzyeTcss OTpaHUYEHHOW HOMEHKJIATYpOUl TMPOW3BO-
TUMBIX W3JENH, UMEIOINX CPAaBHUTEIHHO MPOCTYI0 KOHCTPYKIU0. MHOTHEe u3-
JIeNWsI CO37IaBaJIUCh BIIEPBBIe, 0€3 MPOTOTHUIIOB, W TPeOOBAIW TIPUHSATHS OPHUTH-
HaJIbHBIX MPOEKTHBIX pereHuid. MeToasl W CpeicTBa MPOSKTUPOBAHUS TIPU ITOM
OBl camble TIpocTeiiue. PacdeTHble METOIUKH ONMUPATUCH HA AMITUPUYECKUE

KOB(i)(bI/IHI/IeHTBI. Texanueckue cpeacTBa MPOCKTUPOBAHUA OTPAHUYUBAIIUCH KYJIb-



MaHOM, JIoTapu(pMUUYECKOU JIMHEeWKOH, ToToBasibHel. [IpoekTHas ToKyMeHTaIus B
OpraHM3alusIX UMeJla CBOIO COOCTBEHHYIO cHcTeMy odopmiieHUs. PydHoe WHIM-
BUAYaJIIbHOE MPOEKTUPOBAHUE CHITPAJO MPOTPECCUBHYIO POJb, OJHAKO C POCTOM
TUTIOPA3MEPOB, PACIINPEHUEM HOMEHKJIATYPHI U YCJIOXHEHUEM KOHCTPYKIIUW 3Ta
(dhopmMa MPOEKTUPOBAHUS HAYAJIA TOPMO3UTH PA3BUTHE TTPOMBITIIIEHHOCTH.

Boznukinme npotuBopeunsi ObUTH yCTPAHEHBI TIEPEeX00M K PyYHOMY THIIO-
BOMY MPOEKTUPOBAHUIO, IPU KOTOPOM AaKTHBHO BHEAPSIUCH METOJBI TPYNIOBOTO
MIPOCKTUPOBAHMSI, arpeTUPOBaHMUs U yHUPUKAWKU. BcrencTeue rpynmoBoro mpo-
EeKTUPOBAHUS CO3/]aBAJIOCh I1eJI0€ CEMEUCTRBO MOJOOHBIX U3eauil. ATperupoBaHue
¥ YHUDUKALNS TTO3BOJUIN MPOSKTUPOBATh Pa3InUHbIe U3JIeNUs U3 TUTIOBBIX KOH-
CTPYKTUBHBIX Y3JIOB U AeTajnel. biaronaps 3ToMy 3HaUMTENBHO MOBBICUIIACH TTPO-
W3BOJIUTENIFHOCTh TPyJa MPOEKTUPOBIIUKOB. B 3TH k€ roabl Mpou30IIes mepexo
K eIuHOM cucteme KoHCTpykTopckoit fokymeHnTaunu (ECKJ/I), a Takke nosiBUNUCH
HOBBIE TEXHUYECKHE CPEICTBA: apru(MOMETP, YCTPONCTBA MeYaTH U PA3MHOKEHUS
TOKYMEHTaINH.

[Tpumenenne DBM u ux nepudepuitHbIX YCTPOUCTB SBHIOCH OCHOBOU JIJIS
repexojila K HOBOMY MEPUOAY MPOEKTUPOBAHUS — aBTOMAaTHU3MPOBAHHOMY MPOEK-
ThupoBaHul0. HoBbIe cpencTBa MPOEKTUPOBAHUS Jajd BO3MOXHOCTH HCITOJB30Ba-
HUIO HOBBIX METOJIOB MPOEKTUPOBAHHUS (METOJIOB MaTEMaTUYE€CKOTO MOJEIUpOBa-
HUSI, ONITUMU3AINKU, TIPUHATUS pellieHnil). B pesynbpTaTe BO3pocia MPOU3BOIM-
TEeNIbHOCTh TPyJa, a TaKKe KayecTBO MpoeKToB. CTano BO3MOXXHBIM aHAIU3UPO-
BaTh OOJIBIIIOE KOJIMUECTBO BAPUAHTOB, UCTOJIB30BaTh O0Jiee CIOXKHBIE, HO U OoJiee
TouHble Mojiend. [losiBnenue xxe DBM nociegHUX TOKOJIEHUH, OCHAIIIEHHBIX Ipa-
(UYECKUMH U JPYTUMHU WHCTPYMEHTATBHBIMY CPEACTBAMH, TIO3BOJIMIIO ABTOMATH-
3UPOBATh HE TOJBKO PacUETHYIO, HO M1 KOHCTPYKTOPCKO-TEXHOJIOTHUUECKYIO CTaIAIO0
MMPOEKTUPOBAHUSI.

Bce 3710 B 11e510M sIBIsIeTCSl HEOTheMIIeMOl 0a30i TSl CO3MaHus U BHeNpe-
HUSI CUCTeM aBToMaTtu3upoBaHHoro mpoektupoBanusi (CAIIP) B wHxeHepHYIO
MPaKTUKY, B TOM YHUCJIe W B TPAKTUKY MPOCKTHUPOBAHMS SIEKTPOCHAOKEHUS W

QJICKTPOOCBCIICHUA O00BEKTOB.



[Ipennaraemoe yueOHOE TOCOOME COCTOUT M3 BBEJIEHUS U TPeX IriaB, B KOTO-
PBIX OMUCHIBAIOTCS OCOOCHHOCTH MTPOSKTUPOBAHUS KaK JIFOOBIX CIIOKHBIX TEXHUYE-
CKHX OOBEKTOB M CUCTEM B IIEJIOM, TaK U CUCTEM DJIEKTPOCHAOKEHUS U STIEKTPOOC-
BellleHNs B YacTHOCTH. OCHOBHAs 4acTh MOCOOMS MOCBSIEHAa PACCMOTPEHHIO BO-
MPOCOB, CBSI3aHHBIX C Pean3alneil MPOEKTOB ANEKTPUUYECKOrO OCBEIICHUS, HAUM-
Hasi C OpraHM3aluy mpouecca NPOeKTUPOBAHHUS, 4 TAK)KE BBIIIOJIHEHHS BCEX 3a7a4
CBETOTEXHUUYECKOUN M IIIEKTPOTEXHUUECKON JacTell nmpoekTa. OTIeNbHO NU3araroT-
csl HEeKOTOpble 0a30BBbIe MOHSTHS ABTOMATU3MPOBAHHOTO MPOEKTHPOBAHMS, KIlac-
cudukanus u Buasl obecneuenuss CAIIP. Ilpu paGote Haa mocobueM aBTOp HC-

MTOJIB30BaJ TPYABI TT0 paccMaTpuBaemMoil Teme [1-14].



1. OCHOBHBIE OTAIIbI NPOEKTUPOBAHUSA

1.1. TIpoekTHpOBaHHE CJI0KHBIX TEXHUYECKHX CHCTEM

[Ipn paccMOTpeHWM JTHOOBIX BOIPOCOB, CBSI3aHHBIX C TMPOEKTHPOBAaHHUEM
00BEKTOB ¥ CUCTEM, B TIEPBYIO OUepeh HEOOXOIUMO OTIPEIEITUTh, YTO HETTOCPe -
CTBEHHO sIBIIsIeTCS IpoeKkTrpoBaHueM. CyIlIecTByeT TOCTATOYHO OOJBIIOe KOTHYe-
CTBO TaKWX OTpeJe]eHNi, B KOTOPBIX MPUBOAITCS pa3lIndHbie (HOPMYITHPOBKH,
aKIEHTUPYIOIe BHUMAaHKWe HA TOW WM OHOW OCOOEHHOCTH TpeaMeTa ompejeie-
HUS, HAIPUMED:

IIpoexmuposanue — Tiporiecc BBIPaOOTKH W (UKCAITUN OTIPENICTICHHOTO MHU-
HAMYMa JaHHBIX, MOAPOOHO XapaKTEePU3YIOIIUX HEKOTOPBIM BOOOpakaeMblii 00b-
€KT, B KOTOPOM MaKCHUMaJIbHO UCTIOTh3YETCS CTaHAapTU3UPOBAHHBIE DIIEMEHTHI.

IIpoexmuposarue — TIPOLIECC CO3MIAHUSI OMUCAHMSI ellle HeCYIIECTBYIOIIETO
00beKTa Ha OCHOBE IePBUYHOM MCXOHON HH(DOpMAITHH.

C mporieccoM MPOEKTUPOBAHUS HETIOCPEIACTBEHHO CBSI3aHO TaK)Ke TOHSITHE
WH)XEHEPHOTO MPOEKTa.

Hnoicenepnoiii npoekm — 310 nzobpaxxeHune (Mojeis) Oyayiiero o0bekTa
WJIN COOPYXKEHUS, TIpeJICTaBlieHHas B cXemaX, depTexax, MaKeTaX, OMHCaHUSsX,
CO3/TaHHBIX KOJUIEKTHBOM IPOEKTHPOBIIUKOB B pe3ysibTaTe JOTHYECKOro aHan3a
WCXOJTHBIX JJAHHBIX Ha OCHOBE PAacUETOB M COTIOCTABJICHUS BAPUAHTOB.

Cpenu TpeGoBaHMiA, MPEABIBIAEMBIX K ONTHUMAIBHOMY MPOEKTY, MOXHO
BBIJICITUTh:

® MWHHWMAJIbHBIE 3aTPaThl Ha €T0 peaTu3alnio;

® MaKCHMaJbHOE yJI00CTBO IKCILTyaTallud OObEKTa;

® TpHMEHEHHE THUIIOBBIX CTAHIAPTHBIX Y3JIOB;

e u30ekaHWe JIMIIHEH JeTalu3alii U TTOBTOPEHHUI TIPeICTaBICHHS Ma-
TEpHAJIOB.

CoXHOCTh OOBEKTOB W 3a/1ad MPOECKTUPOBAHUS JellaeT MPAaKTHUECKW He-
BO3MO)KHOUW pean3aliiio OJHOATAITHBIX MPOLIECCOB PellleH s 3TUX 3a7ad. B aToM
ciydae HeoOXOAMMO TPUMEHEHHE UIe ¥ METOJIOB JIEKOMITO3UITHH. [1loaToMy TIpo-
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IIecC MPOEKTUPOBAHMS, KaK TMPaBUIIO, OCYIIECTBISIETCS B HECKOIBKO 3TamoB. Ha
KXXJIOM 3Tarle perraeTcs CPaBHUTEIBHO TIPOCTas 3a/ada MPOeKTUPOBAHUS, a pe-
3yJBTAThl PEIIEHHUS Ha MPEAbIIYIINX dTanaX UCIOJB3YIOTCS B Ka4eCTBE JOIMOIHH-
TEJIHLHON WCXOMHON WHOOpPMAIMK IS TOCIEIYIONUX. MeXay STarmaMi MOTYT
OBITH UTEPAIIHOHHBIE CBSI3U.

B o01mem Bue mporecc mpoeKTHPOBAHHMS JIFOOOTO 00hEKTa, CHCTEMBI MOXKET

OBITH TIPENICTaBJICH COCTOSIIIINM U3 YeThIpeX OCHOBHBIX 0JI0KOB (puc.1.1):

I LV II 111 J IV Beibop

[Tocranoska N Cunres | Anamms .| mawmryumrero
' 3a7a4m "| BapuaHTOB BapUaHTOB BapUaHTa

;

Puc. 1.1. bnok-cxema npoiecca MpOeKTUPOBaHUS 00HEKTOB

brok I — mocraHoBKa 3a/1auv WM Tak Ha3bIBA€MOE «BHEITHEE MPOEKTUPOBa-
HUE» — OMpeJieJIeHne CBOWCTB M XapaKTEepUCTUK OyAyIlleill cUcTeMbl, OpUEHTHPO-
BOYHAsl OILlEHKAa CTOMMOCTH MPOEKTUPOBAHHUS, MPOU3BOJCTBA U IKCILUTyaTaluu Oy-
IyIIEN CUCTEMBI.

brnok II — cuHTe3 mMpoekTa, B CYIIHOCTH — 3TO (POpMHpPOBAHHE BAPHUAHTOB
CUCTEMBI U3 OTEIBHBIX JJIEMEHTOB.

bnox III — aHanmu3 BapuaHTOB, Ha 3TOM 3Tane MPOU3BOAUTCS OKOHYATEIb-
HBII pacyeT BCeX CUHTE3UPOBAHHBIX 3JIEMEHTOB CUCTEMBI.

brok IV — BeIOOp HauydIlero BapuaHTa 1Mo OJHOMY WJIM HECKOJIBKUM KpH-
TEPUSIM.

ObpatHasi CBS3b, AaOIas BO3MOXXHOCTH OCYILIECTBICHHS] KOPPEKTHPOBKU
BApHUAHTOB, PealN3yeT YKa3aHHYIO BBIIIE UTEPALMOHHOCTH TMpolecca MPOeKTUPO-
BaHMSL.

[Ipu Gonee moapoOHOM HCClIeIOBAaHUU CYTH Tpollecca MPOEKTUPOBAHUS U

MTOCTIEAYIOEM Pa3BUTHH OJIOK-CXEMBI, IPUBEJICHHOW Ha pHC. 1.1, MOXHO BbIjie-



JIUTHh HEKOTOPBIE CTAaHJAPTHBIE ATAIbI, OOIIHE SIS MPOSKTUPOBAHUS JIFOOBIX CIIOXK-
HBIX TEXHUUYECKUX 0OBEKTOB U CUCTEM:

Texnuyeckoe 3a0amnue — COBOKYITHOCTb JOKYMEHTOB, COJIepkKalluX CBEJICHUs
0 Ha3HAYeHUU O0BEKTa, OCHOBHBIX TPEOOBAHUSIX, TPEABSIBISIEMBIX K MPOEKTY, OC-
HOBHBIX TIOKa3aTeNlssX M XapaKTePUCTHUKAaX OOBEKTa MPOEKTUPOBaHWS. TexHudYe-
cKoe 3amanue (GopMUpyeTCs Ha OCHOBE 3asiBKM 3aka3zunka. Cpeau OCHOBHBIX HC-
XOJHBIX TAHHBIX MOXXHO OTMETUThH CJICAYIOIIUE: CBEJCHUS O TPOTOTUTIaX O0BEKTa,
OCHOBHBIE y3IIbl M arperartbl, CTPYKTyPHBIE CBS3U U JIp. TexHU4YecKoe 3a/laHue Mo-
KT JIOTIOJHATHCS M U3MEHSIThCS Ha TTOCIEIYIONX dTanax.

Texnuko-sxoHomuyeckoe obocHosarue. ITpoBOIUTCS 1O BCeM MpeaNpUsTH-
siM, BHOBb BBOJIMMBIM B J3KCIUTyaTanuto. Ha naHHOM sTame BBINONHSETCS pacyeT
OCHOBHBIX KOHOMUYECKUX TMoKazaTeyedl 00beKkTa, Mo YKPYIMHEHHBIM CTaTUCTHYE-
CKUM I1OKa3aTeNsIM PACCUUTHIBAETCS CMETHASI CTOUMOCTb.

Texnuuecxoe npeonosxcenue. Ha manHom stame mpow3BOAUTCS (HOpMHUpPOBa-
HHE pa3lInuHbIX BapHaHTOB MpoekTa. Ha ocHOBe TEXHUKO-3KOHOMHYECKUX pacye-
TOB BBITIONHSETCS UX OIIEHKA, B pe3yJbTaTe KOTOPOU BBHIOMpAETCS HAWUTYUIITNi Ba-
puaHT. BeiOpaHHBIM BapuaHT MpoBepsieTCsS Ha BO3MOXXHOCTh pealiu3allii U pado-
TOCTIOCOOHOCTh. TexHW4Yeckoe TpeasiokeHre (PopMUpYyeTCsi Ha OCHOBE TEeXHUYe-
ckoro 3amanus. [IpoBepeHHBIN TakuM 00pa3oM BapHaHT MpoeKTa PopMUPYeETCs B
BHUJIE TEXHUUECKOTO TPEJI0KEHUS.

DcxusHolll npoekm — COBOKYITHOCTh JJOKYMEHTOB, MPEICTABISIONNX B 00-
IUX YepTaxX OMHucaHue O0BEKTa TMPOCKTUPOBAaHUS. 3/1eCh MPOU3BOAUTCS Ooliee
THIATENbHOE TEXHUKO-IKOHOMHUYEecKoe OOOCHOBaHHWE, NeTalu3upyeTcsl Mpolecc
MMPOEKTUPOBAHUSI, HAMEUAIOTCS WIIM M3MEPSAIOTCS ATambl NpoeKkTupoBaHus. Ha
JAaHHOM 3Tare MPOUCXONUT pellleHne OPraHN3allMOHHBIX BOMPOCOB.

Texnuyeckuii npoekm — OCHOBHOM JJOKYMEHT, B KOTOPOM BBITIOJIHSIETCS pac-
YeT OCHOBHBIX TEXHUYECKUX TOKazaTeneil oorekra. Ha aTom 3Tame uger, B OCHOB-
HOM, KOHCTPYKTOpPCKasl peaju3amusi o0bekTa npoektupoanus. C MO3ULNM KOHCT-

PYUPOBaHUSL YTOUHSIIOTCS W KOPPEKTUPYIOTCS Pe3yJbTaThl MPEIbIAYIIUX 3TAloB



MMPOEKTUPOBAHUS, TTPOBOASTCS OoJjiee AIUTENbHBIC U TOYHBIE pacdeTHBIE U JKCIIe-
pUMEHTAJIbHBIE UCCIIEIOBAHUS.

Pabouas ooxymenmayus. Ha nmanHOM 3Tame BBITyCKaeTCsl TIONHBIM 00BEM
MPOEKTHOW JOKYMeHTalluu. B KOMIUIeKT paboueit JOKyMEHTaIluH, KpoMe IOKY-
MEHTOB, IOJYYEHHBIX Ha ATamnax 3CKU3HOTO M TEXHUYECKOTO MPOEKTUPOBAHMS,
BXOJISIT TaKKe TIOSICHUTENIbHBIE 3aMMCKH TI0 OTMMCAHUIO 00BEKTa MPOSKTUPOBAHUS U
000CHOBAHUIO MPUHSTHIX PEIleHU, PUCYHKU U TAOJIUIIBI JaHHBIX, MaTepUalibHbIC
cnenuuKaIyy, mepedeHb CTAaHAAPTOB U IPYTUX HOPMATHUBHBIX JIOKYMEHTOB. Bes
dTa JIOKyMEHTaIlus, Ha3bIlBaeMas pabouruM MPOEKTOM, TOCJIe COOTBETCTBYIOIIETO
YTBEPXKIEHUSI SBIISIETCS OCHOBOU JJISI TIPOJIOJIKEHHUS )XU3HEHHOTO IHKJIA 00BhEKTa

MIPOEKTUPOBaHUS (peanr3alu U SKCITyaTalum ).
1.2. IIpoekTHpOBaHHE CHCTEM IJIEKTPOCHAOKEHUS

[TpoekTupoBaHUEe CUCTEMBI JIEKTPOCHAOXKEHUST O0BEKTa U B OOIIIEM BHJIC
peann3anus 3JIEKTPOTEXHUUECKOTO MPOEKTa OCYILECTBISETCS B paMKaX CO3JIaHUS
mpoekTa o0bekTa B 1enom. [Ipu 3ToM Takxe mopazymeBaeTcs BBITIONHEHNE apXH-
TEKTYPHO-CTPOUTEIBHOM, TEXHOJOTUYECKOMW, TETIJIOTEXHUYECKOW W CaHTEXHHUYe-
CKOW 4acTer MPOEKTAa.

[TpoekTHBIE U3BICKATEIBHBIE PAOOTHI BHITIOJNHSIIOTCS TIO JOTOBOPY MEXIY 3a-
Ka34YWKOM W T€HEPAIbHOW MPOEKTHOW OpPraHu3aluen, sBISIIOIIENCs, KaK MPaBuiio,
pa3pabOTIYNKOM TEXHOJOTHUYECKOW 4YacTh TpoekTa. Pa3zpaboTka mMpoekToB pase-
JI0B (Hampumep, JISKTPOUACTH, BEHTWISIIUU U Jp.) JOJDKHA TOTy4YaThesl Crielua-
JIA3UPOBAHHBIM MPOEKTHBIM WHCTUTYTOM IO JOTOBOPY C F'€HEPAJIbHBIM MPOEKTHU-
POBIIMKOM.

['eHepanbHBI MPOEKTUPOBUIMK U CHENHATIM3UPOBAHHBIE MPOEKTHBIE Opra-
HU3AIlMM HECYT OTBETCTBEHHOCTh 3a COOIIOJIEHWE YTBEPXKIEHHBIX TEXHHUKO-
SKOHOMHUYECKUX TIOKAa3aTeJied CTPOSIIETOCs MPEANPUSATHSI, KAaueCTBO TMPOECKTHO-
CMETHOM JOKYMEHTAlluH, MPAaBUJIBHOE OMpEIeICeHUEe CMETHONM CTOMMOCTH U OYe-

PEIHOCTH CTPOUTEIHCTBA, 32 CBOEBPEMEHHYIO Pa3padOTKy W KOMIUJIEKTHOCTH MPO-

10



EKTHO-CMETHOM JOKYMEHTAIlUH, a TaKXKe 3a CBOEBpEeMEHHOE BHECEHHUE B MPOSKTHO-
CMETHYIO JIOKYMEHTAIIUIO U3MEHEHUM, BRI3BAHHBIX 3aKIIIOUCHUEM DKCTIEPTH3.
[TpoekTpoBaHUE CHUCTEMBI AJIEKTPOCHAOKEHUS, BBITIOTHSIEMOE IMPOESKTHOM

opraHu3alnel, OCyIIeCTBISETCS ¢ TOMOIIBIO CIIeTYIOIINX 3TanoB (puc. 1.2):

[Tonydyenue ncxoaHON JOKY-
MEHTAIUU OT TEXHOJIOTOB,
CTPOUTENEN U CAHTEXHUKOB.
[Tomyyenne TeXHUYECKUX yC-
JIOBHAM HA IPOEKTUPOBAHUE

A 4

dopMupoBaHUE U TEXHUKO- Texuuueckne
SKOHOMHYECKas OIl€HKa Baph- | U TEXHUKO-DPKOHOMHUYUECKHE
AQHTOB JIEKTPOCHAOKEHUS pacyeTsl
Onpenenenue

OCHOBHBIX TEXHUYECKUX
XapaKTEPUCTUK CUCTEMBI

A 4

Ormpenienenne cXeMbl 1
KOH(UTYpaIMH CETH

Bb100p OTAEIBHBIX 37IEMEHTOB
CHCTEMBI AIIEKTPOCHAOKEHUS Texunaeckne
7 HATIPSDKEHUS U TCXHUKO-3KOHOMHYCCKHUEC
JJIEKTPUYECKON CETH pacdeTnl

Cocrasienne crierupuKaIim
000py/I0BaHUS U MATEPUATIOB

CocTtaBreHue cMeThI
Ha 00opyIOBaHUE,
MaTepHuabl U MOHTaX

DKOHOMHUUECKHE
pacyeTsl

A 4

H3rortoBienne yepTeke

Puc. 1.2. bnok-cxeMa 3TarnoB MpoeKTUPOBAHUS CUCTEM DJIEKTPOCHAOKEHUSI
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JlaHHbIe 3Tanbl SBISIOTCS pealn3alreil CTaHAapTHBIX 3TAMOB MPOSKTUPOBA-
HUSI TEXHUYECKUX CUCTEM JIJIi KOHKPETHOW CHUCTEMBI, B JAHHOM Clly4ae CUCTEMBI
anekTpocHabx)eHus. [Ipu 3TOM TOYHO Take MOKHO BBIICNUTH Te JKe caMble CTa-
JIUU, C HEKOTOPBIMUA OCOOCHHOCTSIMU, BhI3BAaHHBIMU CTieIU(UKON 00bEeKTa MpOeK-
TUPOBAHUS.
PaccmoTpum mocnenoBaTenbHO coepKaHue KaXIoro 0J0Ka, TpecTaBlIeH-
HOTO Ha puc. 1.2.
e B kadecTBe MCXOIHBIX MAHHBIX JJISI MPOEKTUPOBAHUS OOBIYHO 3aj1a-
I0TCSI:
» KpaTkas XapaKTepUCTHKa WCTOYHWKA TIMTAHWS: MOIIHOCTD,
CTeneHb OO0ecredYeHus] SJEKTPOIHeprueii, HOpPMallbHOE 3JKC-
MJIyaTal[iOHHOE HaTpshKEeHUe, Mpeiefibl OTKIOHEHUH HarpsiKe-
HUSI HAa UCTOYHWKE TUTAHUS, KOJUYECTBO TMUTAIOIIUX JIUHUM,
KOTOpbI€ MOTYT OBITh BBIICNICHBI /IJIsl TUTAHUS IPOSKTUPYEMOTO
MPEANPUSATHS, TEXHUYSCKUE YCIOBUSI dHEeprocHadkarole op-
raHu3allid Ha TIPUCOeIWHEHNEe MPEINPHUITHS K TUTAIOIEH ce-
TH, TOKA KOPOTKOTO 3aMBbIKAHUS B MUTAIOIICH CETH, JaHHBIE O
3HAYEHUW €MKOCTHOTO TOKA 3aMBIKaHUS Ha 3eMITIO;
» KpaTkas XapaKTepUCTHKa MPOW3BOJCTBA HMIIM KpaTKOe OIuca-
HUE BBITIOJIHSIEMBIX PaboT, NOMYyCTUMBIE MEePephIBHI MUTAHUS
OT/EJIbHBIX TTPUEMHHUKOB, KaTETOPUU 1IE€XOB IO XapaKTepy cpe-
IIbI, KOIMYECTBO CMEH, CTENeHb WX 3arpy3Kd, TOJI0BOE HYHCIIO
4acoB pabOThI OTACIBHBIX IIEXOB MPEANPUATUSI, JaHHBIE O KO-
JUYEeCTBE U MECTOIOJIOKEHUH MEXaHW3MOB, MOIIHOCTH DJIEK-
TPONPUEMHUKOB TI0 OTJEIBHBIM IIeXaM, JaHHbIE O CIeluaTb-
HBIX YCTAHOBKAX U MIPEABSIBISIEMBIX K HUM TpeOOBaAHUSX;
» TeHIUTaH MPEANPUATHS C yKa3aHHeM MeCTOIOJIOKEHHUs Beex Iie-
XOB M YCTAaHOBOK, XapakTep TpPyHTa W TIIyOWHaA ero npomep3a-
HUSI, CBEJICHUS O METEOPOJIOTHUECKNX U KIMMATUYECKHUX yCIIO-

BHAX U CTCIICHU 3arpA3HCHUA CPEDI;
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» CBEJCHUS O TTOCTOPOHHUX TOTPEOUTENSIX W WX DIIEKTPUUECKHUX
CBsI3X, TpeOoBaHUS K OecriepeOOMHOCTH UX 3JIeKTpocHabxe-
HUSL.

e HameuaeTcss HECKOJBKO BapHaHTOB CXEM 3JICKTPOCHAOXKEHUS, OJHO-
BPEMEHHO TPOU3BOJISATCS pacUeThl JIEKTPUUECKUX HArpy30K, pa3iind-
Hble TEXHUKO-9KOHOMUYECKHUE pacyeThI.

e OrmpenensieTcs JTy4IlIMi BapuaHT M €r0 OCHOBHBIE TEXHUYECKUE JaH-
HBIE: YHCJIO TTUTAIOIIUX JTUHWUHN, YUCJIO U MOIITHOCTE TJIaBHOM MOHU3HU-
TEJIbHOU MOJCTAHIIMKA, YHUCJIO W MOIIMHOCTH I[€XOBBEIX MOJCTAHIIUH,
npeIBapuTEIbHOE CEUeHNEe OCHOBHBIX JIUHUM 3JIEKTpOoIepeaadn.

e OmnpenensitoTcs cxema ¥ KOH(UTYpalvs pacrpeeTuTeTbHON CeTH.

e (OkoHYATENBbHO OMPEAENIIOTCS MapaMeTpbl BCEX 3JEMEHTOB AJIEKTPH-
YeCKOU CeTH.

e CocraBnseTcsi crieniudpuKalys OCHOBHOTO 000pyJOBaHUSI U MaTepHa-
JIOB.

e (CocraBigercs cMeTa.

e Usrotomisitorcs uepTeku. B 0CHOBHOUM KOMIIJIEKT pabounx depTexen
BKJTIOUAIOT:

» o0l1ye TaHHbBIE 10 pabOYUM YepTeKaM;

» CXeMbl D3JIEKTpUYECKHe NPHHIMIHAIbHBIE MHUTAIOIIEH M pac-
MpeIeIUTEILHBIX CETEN;

» IUTaHBl PACIOJIOXKEHHUS DIIEKTPOOOOPYIOBAHUS U MPOKIAIKU

AIEKTPUUECKUX CETEH.

2. MIPOEKTUPOBAHUE OCBEILIEHUS

2.1. Opranuszanusi NPOEeKTUPOBAHUS OCBEIIEHUS

2.1.1. Opranu3zanusi NpoeKTHPOBAHUS

Bricokunil TeXHUYECKUI YPOBEHB MPOEKTHBIX PEIIEHUN U XOpolllee KaueCTBO

MMPOCKTOB JJICKTPUYCCKOTO OCBCIICHUSA B 3HAYUTEJILHOM CTENEeHU 3aBUCST OT opra-
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HU3allMM CBETOTEXHUYECKOTO MpoeKkTHpoBaHus. Crnenugpurka OCBETHUTENbHBIX YC-
TaHOBOK 00YyCJaBIWBaeT 1eJeCO00Pa3HOCTh BBIMOJHEHHUS MPOESKTOB OCBEICHHUS
CreMaIu3upOBAaHHBIMU MPOEKTHBIMU MOIPA3/IETICHUSIMHU.

B KpyIHBIX MPOEKTHBIX HHCTUTYTaX MPOEKTHPOBAHUE OCBEILIEHHS OCYIIECT-
BJISIETCS CBETOTEXHUYECKUMHU OTJeJIaMu WM ceKTopamu. B psne orpacieBbIX
KOMIIJIEKCHBIX MPOEKTHBIX OPraHU3alUi B COCTaBE JIEKTPOTEXHUYECKUX OTAEIIOB
UMEIOTCSl CBETOTEXHUUYECKHE OpHrajbl, pexke ceKTopbl. OQHAKO BO MHOTHX MpO-
€KTHBIX OpraHU3alUsIX OJHU U T€ K€ MPOEKTUPOBLIMKH BBIMOJIHSIOT MPOEKTHI pa3-
HBIX D3JIEKTPUYECKUX YCTAaHOBOK. B cocTaBe CBETOTEXHWYECKOTO OTHEeNa KpoMe
MTPOEKTUPOBILMKOB 11eJ1eCO00pa3HO UMETh KOHCTPYKTOPOB, CIIEIIUATN3UPYIOIINUXCS
B pa3paboTKe paboYnX KOHCTPYKTUBHBIX YepTexkKel JUIsl MPOEKTOB OCBEIICHHUS.

OtnenpHBIE YaCTH MPOEKTOB — CIOXXHBIE CXEMBI YNPABJIEHUS OCBEIIEHUEM,
3a/1aHMs] 3aBOJAM 3JIEKTPOTEXHUYECKOM MPOMBIIUIEHHOCTH Ha IIUTBHI U IIYJbTHI
YIPaBJIEHUS, CMEThI — HY’KHO BBIIIOJIHATh B COOTBETCTBYIOLIUX CHEIUAIU3UPOBaH-
HBIX TO/Ipa3/ieNIeHUsIX MPOEKTHBIX OpraHu3aluil mpu o0s3aTeIbHOM YYacTHH MPo-

eKTHUPOBIINKOB-CBETOTEXHUKOB, COCTOSIIEM B BbIIade 3aJlaHH U KOHTPOJIE.
2.1.2. CtaaniiHOCTh MPOEKTHPOBAHHS OCBEIleHHsI

[TpoekTpoBaHNE OCBETUTENHHBIX YCTAHOBOK MOMAYUHSIETCS] OOIIMM IIOJIO-
KEHUSM, TIPUHATHIM B O0JACTH pa3pabOTKU MPOEKTOB M CMET JJIsi CTPOUTEITHCTBA
MIPEANPUSITUN, 3TaHUN U COOPYKEHU M.

Jns mpeanpusiTuii, 3JaHUA U COOPYKEHUM, CTPOUTEITBCTBO KOTOPBIX OCY-
LIECTBJISAECTCS 10 TUIOBBIM U TTIOBTOPHO NPUMEHSIEMBIM IMPOEKTaM, a TaKXe JJIs
TEXHUYECKH HECIOXXHBIX OOBEKTOB MPOEKTHPOBAaHWE BeAETCS B OAHY CTAalHI0 —
paspabaTsiBaeTCsl pabouuii npoekm cO CBOJHBIM CMETHBIM pacdeToM. Jlyis apyrux
00BEKTOB CTPOUTENHCTBA, B TOM YHCIIe KPYMHBIX U CIIOXHBIX, BEJIETCS JBYX CTa-
JIUHHOE TTPOEKTUPOBAHKUE — BBIMIOJIHSIETCSl MEeXHUUeCKUll npoekm cO CBOJHBIM pac-
YETOM CTOUMOCTH U pabouas 0OKyMeHmayus coO CMeTaMH.

B nenom npu npoeKTUpOBaHUM 3JIEKTPOOCBEILIECHUS BBIIEISIIOT CBETOTEXHHU-
YECKYIO U AJIEKTPOTEXHUYECKYIO YaCTH MPOEKTa. B CBETOTEXHUYECKON 4acTu Mpo-

CKTUPOBAHUA JOJI’KHBI OBITH PEHICHBI CJIICAYIOIINE BOTIPOCHI:
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® BBIOOp CUCTEMBI OCBEILICHHS;
® BBIOOpP HOPMHUPYEMOU OCBEIIEHHOCTH;
® BBIOOpP UCTOUHHMKOB CBETA;
® BBIOOp CBETWJIFHUKOB M UX Pa3MelleHHE;
® pacuer 3JEKTPUUECKOT0 OCBEILICHMUS;
® OlIeHKa KauecTBa OCBEILICHHUSI.
B s5ekTpoTeXHHUEeCKON YacTH 3a1aHMUs:
® BBIOOp HAMPSDKEHUS W UCTOYHWKA TTUTAHUS OCBETUTEIHHOW YCTaHOB-
KU;
® BBIOOp CXEMBI MUTaHUS OCBETUTEIBHON YCTaHOBKH;
® BBEIOOpP MapKH MPOBOJIOB M CITOCO0a MPOKIIAJIKH;

® pacyeT CeYeHHH MPOBOJIOB IO HATPEBY M MOTEPe HANPSHKEHUS.
2.1.3. UcxoaHble JaHHBIE [1Jisl TPOEKTHPOBAHHUSA

JIist ipoeKTUpOBaHUsI BHYTPEHHETO OCBEIleHHS HeoOXoauMa ciemyrolas
MepBUYHAS IOKYMEHTAIUS: apXUTEKTYPHO-CTPOUTENIBHEIE TIJIaHBl U pa3pe3bl 37a-
HHUI C yKa3aHUEM Ha3HAYEHWS! OTAECIbHBIX MOMELIEHUH, YEPTEHKN METATIIUNYECKUX
KOHCTPYKIIMH, TEXHOJOTUYECKHE TIJIaHbl W pa3pe3bl, YepTeKU CaHUTAPHO-
TEeXHUYECKUX KOMMYHUKALM, CBEJEHHUS O XapaKTepe Cpelibl B NOMEIIECHUSIX, 1aH-
HbIe 00 0COOEHHOCTSX TEXHOJIOTHYECKOTO Mpoliecca U IpyTrue TpeOoBaHusI.

Pa3paboTka mpoekTa OCBETUTENBHBIX YCTAHOBOK YaCTO BBHITIONHSETCS OIHO-
BPEMEHHO C MPOEKTUPOBAHUEM APYTHX Pa3le]OB 00BEKTA, T.e. OCYIIECTBISETCS
TaK Ha3bIBa€MOE TapajjiebHOE MPOEKTUPOBaHHWE. B 3THUX cllydasiX MpOeKTUpOBa-
HHE OCBEIIEHUs MPUXOAUTCS HAYWHATH HE M0 OKOHYATENIbHBIM, a M0 TPOMEXKYTOY-
HBIM HMCXOJHBIM JAHHBIM C MOCJIEAYIOIIAM YTOUYHEHUEM U KOPPEKTUPOBKOW MpPO-
eKTHBIX MaTepualioB B TMpoliecce MX pa3pabOTKH, a WHOTJA W TIOCe OKOHYAHUS

MIPOEKTOB ITyTEM BBIITyCKa YepTeKel MK pa3pabOoTKH HOBBIX.
2.1.4. IlpoexkTHasi JOKYMEHTAI U

ITpoekTrpoBaHrEe OCBETUTENBHBIX YCTAHOBOK periiameHTrupoBano CHull 23-
05-95 «EcTecTBEHHOE U UCKYCCTBEHHOE OCBEILIEHUEY», OTPACIEBEIMA HOPMAMU HC-
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KYCCTBEHHOTO OCBEIICHUS, MHCTPYKIUSIMU TIO MPOSKTUPOBaHUIO, a Takxke [1YD,
I'OCTamMu 1 HEKOTOPHIMU JIPYTUMH HOPMATUBHBIMH IOKYMEHTaMHU.

TpeGoBaHusi K TOATOTABIMBAEMOW JOKYMEHTAIIMH TIO0 TPOEKTHPOBAHUIO
TexHUueckux 00BeKkToB copmynupoBanbl B ['OCT 21.101-97 «Cucmema npo-
eKmHotl doxymenmayuu 0na cmpoumenscmea. OcHosHvie mpebo8aHus K NPoexkm-
HOU U pabouetl dokymenmayuuy. HacTosmuyi cCTaHIAPT YCTaHABIMBAEeT OCHOBHBIE
TpeOOBaHUsI K TIPOCKTHOW M paboueil JOKYMEHTAallMM, a TakXe OOIue TMpaBuia
BBITIOJTHEHUS rpadruecKOi U TEKCTOBOM JTOKYMEHTAIIUH.

Bcest noxymeHTanusi mo mMpoeKTUPOBAHUIO JIEKTPUUECKOTO OCBEIICHUS TIPO-
m3BoauTcsi B coorBeTcTBUU ¢ ['OCT 21.608-84 «Cucmema npoexmmuou 0OKymeH-
mayuu 011 cmpoumenvcmea. Bhympennee snexmpuueckoe oceewenue. Pabouue
yepmedicuy. B coorBeTcTBUM ¢ 'OCT B cocTaB OCHOBHOTO KOMIUIEKTa pabOUumx
yepTeKerl BKIFOYAKOT:

e o0Imue JaHHbBIE IO PA0OYUM YepTeKaM;

® [JIaHBl PACTONOKEHUSI ANEKTPUUECKOro 000pYyI0BaHUS U TPOKIAJAKU
AIIEKTPUYECKUX CETEW;

® [PUHIUIUAIIbHbIE CXEMbl JUCTAHIIMOHHOTO YMpaBJIeHUsI OCBEIIEHU-
eM;

® CXeMbl MOJKIIOUYEHUS] KOMIUIEKTHBIX pachpeleuTeIbHbIX YCTPOUCTB
Ha HanpsikeHue 10 1000 B;

e kabenbHBIHN )XypHAN JIJIs TUTAIOMIEH ceTH (MpYU HeOOXOAMMOCTH);

® UEpPTEeXKU  YCTAHOBKM  DJIEKTPUUECKOTO  OoOopydoBaHusl  (TpH

OTCYTCTBUU TI/IHOBBIX).
2.2. CBeToTexHHMYECKasi YACTH MPOEKTA

2.2.1. CBeToBbI€ BeJHYHHBI H € JHHHIBI

JIroboe Tenmo, TemriepaTypa KOTOPOTO BHIIIE aOCONIOTHO HYJIS, WU3JTydaeT B
OKpY’Karolllee TPOCTPAHCTBO JVHUCHYIO dHEPeUuto. DHEPTHIO W3IYYCHHS TTPHUHSITO
n3MepsATh B koyisax (Jx). B GonpmmHCTBE ciydaeB ObIBaeT HEOOXOJMMO 3HATH

HEC DHCPTUIO U3JIIYUYCHUA, A MOUSHOCMb U3TIYHUEHUA. MOIJ_[HOCTB N3JIYUYCHUSA, XapaK-
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TepU3yIoIlas KOJUYECTBO SHEPTUU, U3TydaeMOi B €IUHUIY BPEMEHH, Ha3bIBACTCS
NOMOKOM U3NYYeHUs AW Ayuucmolm nomoxkom. EMAHULIEN Ty4UCTOTrO MOTOKA CITy-
xut 1 BatT (BT).

B cBeTtoTexHuKe, T7ie OCHOBHBIM MTPUEMHHUKOM SIBJISIETCS TJ1a3 YesloBeKa, JJIs
OIIeHKH! d(PPEKTUBHOCTH NEUCTBHS JTyYUCTOTO MTOTOKA MIPUHSTA CUCTEMAa CBETOBBIX
BeJIMUMH U eAnHULl. OJHUM U3 OCHOBHBIX MOHSATHUM B 3TON cUCTeME SIBIISIETCS cge-
MOB0I NOMOK — 3TO Ta YacTh JIYYUCTOTO MOTOKA, KOTOpasi BOCIIPUHUMAETCS 3pe-
HHEM YeJIOBeKa KaK CBEeT M U3MepsieTcs B ItoMeHax (JiMm).

Pacnipenenienrie cBeTOBOTO MOTOKA peaIbHOTO MCTOYHUKA U3IIyUEHUS B OK-
pyXarollleM MPOCTpaHCTBE OOBIYHO HepaBHOMEpPHO. MIHTEHCUBHOCTH €ro u3iyde-
HUS B JTFOOOM HANpaBIICHWH XapaKTepuiyeTcs cuioill cgema I, ompenenseMon oT-
HOIIICHWEM CBETOBOTO TOTOKa K TEJIECHOMY YTIiy, B TIpe/esiax KOTOpPOro OH pac-

MIPOCTPAHSCTCS
I=—. (2.1)

[ToHsiTHE CUIBI CBETa, CTPOTO TOBOPS, OTHOCUTCSI K TOUCYHOMY MCTOUHHUKY,
pa3mepbl KOTOPOro Majbl MO CPaBHEHUIO C PACCTOSSHUEM, Ha KOTOPOM OIpesens-
eTcs ero aeiictBue. [loaToOMy B MpakTUKE TOJIB3YIOTCS TIOHSTHEM CpeIHEN CUIIBI
CBeTa, MPUHKUMAsi CBETOBOU MOTOK @, pacnpeiielieHHbIM paBHOMEPHO B Mpejenax
OOJBIIIETO WJIM MEHBIIIETO TeIECHOTO yTia @:

/= ‘% (2.2)

Tenecnwiil y2on wu3MepsieTcsl OTHOIIEHUEM IIIOLIAIU S, KOTOPYIO OH BbIpe3a-
€T Ha TIOBEPXHOCTH c(ephl, ONMMCaHHON W3 ero BepIWHBI, K KBaJapaTy paauyca r

3TOM cepsl:
S
r

3a eIWHHUILY TeJIECHOTO yrila — cTepajavaH (Cp) — MpUHUMAaeTCsl Yyroll, KOTo-
pBIiA, WMesl BepIIMHY B IEHTpPe cepbl, BhIpe3aeT Ha €€ MOBEPXHOCTU YYACTOK,

paBHBINA KBajJipaTy paauyca. EnuHUIA CUIBl cBeTa — KaHzena (KA) — 3TO CBETOBOM
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MOTOK B JIIOMeHaX (JIM), UCITyCKaeMbIii TOYEUHBIM HCTOYHIUKOM B TeJIeCHOM yriie 1
cp (siM/cp).

JInis KOJTMYeCTBEHHOW OLIEHKH OCBEIIeHHs KaKON-THOO0 MOBEPXHOCTH IMOJIb-
3yIOTCS TIOHATHEM oceeujenHocmu E, T.e. OTHOIIEHWEM CBETOBOTO TOTOKa, Ta-

JIAIOIIEeT0 Ha MMOBEPXHOCTH, K TJIOMIAAN 3TOM MOBEPXHOCTH:
E=—. (2.4)

EnvHuma ocBeIeHHOCTH — JIIOKC (JIK) — 3TO OCBEIIEHHOCTh MOBEPXHOCTU
2 2
IJTOIIAbI0 1M~ CBETOBBIM IOTOKOM 1 1M (JIM/M”).
B pacuerax mis xapaKTepHCTHKH CBETSIIUXCS TIOBEPXHOCTEH, B TOM YHUCIIE
1 UCTOYHUKOB CBeTa, HHOTJA (UTYPHPYET ceemumocms M, KOTopas OlleHHUBAaeT
MJIOTHOCTh CBETOBOTO TMOTOKA, U3y4aeMoTro CBeTsIIei moBepXHocThio. OHa paB-
Ha OTHOIIIEHUIO CBETOBOTO TMOTOKA, OTPAXKAEMOTO WJIM TTPOITYyCKAaeMOT0 TTOBEPXHO-

CTBIO, K €€ ILIOLIAH:
M=—. (2.5)

E/MHAIEH CBETHMOCTH CIYyXKHT JTIOMEH HA KBaAPaTHBIA MeTp (IM/M°) cBe-
TsiIei TOBEPXHOCTH, UTO COOTBETCTBYET MIOCKOM MOBEPXHOCTH TLIOMAIbi0 1 M7,
pPaBHOMEPHO U3JTydaroleil (B OJHy CTOPOHY) CBETOBOM MOTOK B 1 JiM.

VYcaoBusi BUIEHHS O0OBEKTOB, UMEIOLINX pPa3IMYHbIe CBOWCTBA, KOJIWYECT-
BEHHO XapaKTEePU3YIOTCs BEJIUYUHOU sapxkocmu L. SIpKOCTBIO Ha3bIBAaeTCsl OTHOLIE-
HHE CHUJIBI CBETA, U3JIy4aeMOr0 IOBEPXHOCTHIO B TAHHOM HAIlPaBJICHHUH K BEJINYMHE

3TOU MOBEPXHOCTHU:
L==. (2.6)

EMHAIeH IPKOCTH CITYXKUT KaHAeNa Ha KBaJpaTHBIH MeTp (KI/M°).

Paznuunbie MaTepuanabl B 3aBUCUMOCTH OT (PU3MUECKUX CBOMCTB U COCTOSI-
HUS TIOBEPXHOCTEW 00JIaIaloT Pa3IMdHON CIOCOOHOCTHIO OTPaKEeHHUS, MOTJIOIIe-
HUS ¥ TIponyckaHusi cBeTa. CBETOBBIE CBOMCTBA MOBEPXHOCTEHN XapaKTEPU3YIOTCS
Kod(punmeHTaMu OTpakeHus p, MPOIYCKAHUSI T W TIOTJIOMICHHS 0, TMPUYEM BO

BceX cliyvasx p+trt+o=1.
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2.2.2. Buabl ¥ cucTeMbl OCBEIeHUS

B mpou3BOACTBEHHBIX TOMEIIEHUSIX UCTIONIB3YETCSl TPY TUMA OCBEIICHUS:

Ecmecmeennoe — ocBenienrne momMemeHni ¢cBeToM Heba (IIPSMBIM WU OT-
PaXEHHBIM ), TPOHUKAIOIIUM Uepe3 CBETOBBIE MTPOEMbI B HAPYKHBIX OTPaKIAFOITIX
KOHCTPYKITUSIX.

HcToYHUK €CTeCTBEHHOI'O0 OCBEIIeHHUs — 3TO COJIHEYHAs pajuaius, T.e. To-
TOK JyYUCTOW 3HEPrHU COJIHIIA, JOXOMSIIEH 10 3€MHON TMOBEPXHOCTH B BHUIE
MIPSIMOTO U PACCESHHOTO CBETA.

EcrecTBeHHOE OCBellleHUE MpeaycMaTpUBaeTCs, Kak MPaBUJIO, B IOMEIIEHU-
SIX C TIOCTOSIHHBIM TpeObIBaHUEM JItoJIei. B Tpon3BOICTBEHHBIX MOMEIICHUSX HC-
TOJIB3YIOTCS CIIEYIOIIME BUABI €CTECTBEHHOTO OCBEIIICHHS :

e OOKOBOE

» OJIHOCTOPOHHEE — CBETOBBIEC TMPOEMBI B OJHOU W3 HAPYKHBIX
CTEH IIOMEIICHUS,
» JIBYCTOPOHHEE — CBETOBBIE TTPOEMBI B IBYX TPOTHBOITOJIOKHBIX
HapYXXHBIX CTeHAX MTOMEIICHUS;
e BepxHee — (POHAPH M CBETOBBIE IMPOEMBI B IIOKPBITHH, 4 TaK)Ke CBETOBBIE
MpOeMBbI B CTEHaX B MecTax Mepernajaa BeICOT 3/1aHus,
e KOMOWHHPOBAHHOE — CBETOBBIE NPOEMBI, yKa3aHHBIE JJIsI OOKOBOI'O H
BEPXHET0 OCBEIIECHMS.

EcrecTBeHHOE OCBellleHUE KAaKOW-TMOO TOUKU TIOMEIICHUS XapaKTepU3yeTCs
koapdunmentom ecrectBeHHol ocBereHHocTH (KEO). KEO ects BhIpakeHue B
MPOLIEHTaX OTHOIIIEHWE €CTECTBEHHOM OCBellleHHOCTU F,, co3/aBaeMoil B HEKOTO-
poil Touke 3aJlaHHOM TIJIOCKOCTU BHYTPH TMOMEIICHUSI CBETOM Heba (HermocpeicT-
BEHHBIM WJIU TOCIIe OTPaKeHHH ), K OJHOBPEMEHHOMY 3HAYEHUIO HAPYKHOU TOpH-
30HTAJIBHOW OCBEILIEHHOCTH FE,, CO31aBa€MON CBETOM IOJHOCTBIO OTKPBITOTO He-

0ocBoa.

E
e=100-*. 2.7)
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Hckycemeennoe — OcCBellleHUe TOMEIeHHH HMCKYyCCTBEHHBIM CBETOM C TTO-
MOTIIBIO AIEKTPUUECKUX JIAMTI — Ta30pa3psSAHBIX UITH HaKaJIWBaHMUS.

Cosmeugennoe U cmeutanHoe — OCBEIlleHUe, IPU KOTOPOM HEJIOCTaTOUYHOE
€CTeCTBEHHOE OCBEIlIeHUe JTOTIONHSAETCS] HCKYCCTBEHHBIM.

B mpakTuke npoeKTHpOBaHHUS OCBETHUTENBHBIX YCTAHOBOK MPOMBIIIIEHHBIX
3/1aHUH{ UCTIONB3YIOTCS IBE OTJIMYHBIC APYT OT APYra CUCTEMBI OCBEIICHHUS.

IlepBas cucreMa — cucmema obwe2o oceeujerus — TO OCBEILLIEHUE, TIPU KO-
TOPOM CBETUJIbHMKHU pa3MeIAlOTCsl B BepXHeH 30He momernenus. Ero HazHadenue
COCTOHT HE TOJHKO B OCBEIIEHUH pabodnX MOBEPXHOCTEH, HO M BCETO MOMEIIICHHUS
B II€JIOM, TTOCKOJIBKY CBETHJILHUKH OOIIIETO OCBEIeHHs OOBIYHO pa3MeIatoTes o
MOTOJIKOM TIOMEIIeHHsI Ha JOCTAaTOYHO OOJBIIOM pPacCTOSIHUM OT pabouymx
TTOBEPXHOCTEMN.

B cucrteme o61ero ocBelieHus: MPUHATO pa3iinyaTh ABa Clocoda pazmMele-
HUSl CBETHUJIBHUKOB: pagHOMepHOe W JlokanuzoeanHoe. B cucmeme obwezo pasro-
MEpPHO20 OceeljeHus PacCTOSTHUS MEXAY CBETHJIBHUKAaMHU B KaXIOM pSAy W pac-
CTOSIHUSL MEX]y pPsiIaMH BBIICPKUBAIOTCS HEU3MEHHBIMU. B cucmeme obweco no-
KANU308aHHO2O OceeujeHus TIOJNOKEHUe KaXJI0TO CBETHIIFHHKA OTpenessieTcs co-
o0pakeHUsIMU BBIOOpa HAUBBITOJHEUIIIETO HANIPABIIEHUSI CBETOBOTO MOTOKA M yCT-
paHeHMsI TeHell Ha ocBelaeMoM paboueM MecTe, T.€. LIEJTMKOM 3aBHCHUT OT PacIio-
JIO’KEeHUSI 000pyIOBaHMUS.

PaBHOMeEpHOE pacnonokeHrne CBeTUIHLHUKOB OOIIEro OCBEIIeHUs MPUMEHSI-
eTcsl OOBIYHO B TEX CIydasx, KOTJa jKeJaTeIbHO 00eCTIeYuTh OJJMHAKOBBIC YCIOBUS
OCBEIIeHHNs 110 BCel TUIoIaan moMeleHus B enoM. [Ipu Heo6xoqumMocTH 10nod-
HUTEJBHOTO TIOJICBETA OTJENBHBIX yYaCTKOB OCBEIIAeMOro MOMEILEHHs, €ClIU 3TU
YUacTKH JOCTATOYHO BEJIWKH TIO TIIOMIAAN WA €CJIN TI0 YCIOBHSIM paboThl HEBO3-
MOKHO YCTPOMCTBO MECTHOTO OCBEIIEHHs, MPUOEraloT K JOKAJTM30BaHHOMY pa3-
MEIICHUIO CBETUIILHUKOB.

Jlokann3oBaHHOE pa3MellleHHe CBeTUIIFHIKOB B TIEPEUHCICHHBIX BBIIIIE CITY-
YasiX MO03BOJISIeT OJHOBPEMEHHO C yMEHbBIIICHUEM YelbHON yCTaHOBIEHHOW MOIII-

HOCTHU MO CPAaBHCHUIO C BApPHUAHTOM PABHOMECPHOTO PasMCIICHUS 00ecTIeunTh "
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JydIliee Ka4yeCTBO OCBEIEHWS, B YAaCTHOCTH CO3JIaTh KeJlaTelIbHOe HalpaBJICHHE
CBETOBOTO TOTOKa Ha paboure TOBEPXHOCTH W YCTPAHUThH MaJalollre TEHH OT
OJIM3KO PaACIIOI0KEHHOTO 000PYTI0BaHUS.
Bropas cucrema — cucmema KomMOuHUpo8anHHo2o oceeujeHus — OCBEIleHNE,
IpH KOTOPOM K OOIeMy OCBellleHHt0 no0aBisieTcsi MecTHoe. JlaHHas cuctema
BKJTIOUAET B ce0sl KaK CBETHUJIBHHUKH, PACIIONIOKEHHbIE HETIOCPEICTBEHHO Y paboye-
ro MecTa W TpeJHa3HauYeHHbIE JIJIT OCBEIECHHUS TOJIBKO JIUIE pabodeii ToBepXHO-
CTH (MecmHoe oceewenue), TaK U CBeTUIIBHUKH OOIIEro OCBEIeHHs, MpeIHa3Ha-
YeHHBIE IS BBIPAaBHUBAHUS PACTIpeICICHHs] SPKOCTH B TIOJIe 3PEHUS U CO3JIaHMUS
HEOOXOIMMOM OCBEIIEHHOCTH TO TIpoxojaM moMereHus. CucrtemMa KOMOWHHUPO-
BAaHHOTO OCBEIeHHs] OOBIYHO XapaKTepU3yeTcs MOBBIIIEHHBIMH MEePBOHAYAIBHBI-
MU 3aTpaTaMi Ha 000pyI0BaHUE TI0 CPABHEHHIO C CUCTEMOU OOIIIETO OCBEIIECHMS.
C touku 3peHus y100CTBA dKCILTyaTalliy CUCTeMa KOMOMHUPOBAHHOTO OC-
BEIlleHHS] UMEET MPEUMYIIeCTBa M0 CPABHEHHUIO C CUCTEMOM OOIIEro OCBEleHHUS.
JleficTBUTEIHFHO, TaK KaK CBETUILHUKH MECTHOTO OCBEIEHHS PACITONIOKEHBI He-
MOCPEACTBEHHO Y pabOYuX MECT, TO 3HAYUTENLHO YIPOIIAIOTCS UX YHCTKA, CMe-
Ha TIEPETOPEBINX JIaMTI, a TaKXKe CUCTEMAaTUUYEeCKUH HAJa30p W TEKYIIHH PEMOHT
OCBETHUTEIbHOW yCTaHOBKHM. MecTHOe OCBellleHre Ha pabodmX MecTaX, Ha KOTO-
PBIX B JaHHBIA MOMEHT paboTa He MPOW3BOAUTCS, MOXET OBITh BBIKJIFOUEHO, YTO
obecrnieunBaeT OOJIBIIYIO THOKOCTh B IKCILTyaTalldd OCBEILICHUS, UCKJIIOUasi He-
MIPOU3BOUTENBHBIN PACXO] AJIEKTPOIHEPTHH.
[TpoBeeHHBINM aHAN3 MPEUMYIIECTB U HEJOCTATKOB CUCTEM OCBEIICHUS
TTO3BOJISIET CHOPMYITUPOBATH CIIEAYIOIINE PEKOMEH IAINN TT0 WX UCITOTh30BaHMUIO:
e 00IIee paBHOMEPHOE OCBEIIICHHE
» B TIPOW3BOJICTBEHHBIX TIOMEIIEHUSX TPU BBICOKOW TJIOTHOCTH
pacroJIoKeHusT 00OpYyNIOBaHUS, €CIM 3TO O0OpyJOBaHWE HE
co3JlaeT TeHell Ha pabouyrx MOBEPXHOCTSIX M He TpeOyeT m3Me-
HEHUS HAIIpaBJICHUS CBETA;
» B IPOU3BOJICTBEHHBIX MMOMEIICHUSX, B KOTOPBIX MO BCel IIO-

a1 BBITIOJTHSIOTCS OJTHOTUITHBIE PA0OTHI
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» B MPOW3BOJICTBEHHBIX TTOMEIIEHHSIX, B KOTOPBIX paboTa He Tpe-
OyeT OOJIBIIIOTO U JUTUTEIFHOTO HaNpsiKeHUs 3peHust (pa3psa V
no CHull u Humxke), a Takke BO BCIIOMOTATeNbHBIX, CKIIAJICKUX
¥ TIPOXOJTHBIX TTOMETICHUSX;
e oO1Iee JOKAIM30BAaHHOE OCBEIIICHUE
» B IIPOU3BOJICTBEHHBIX MOMEIEHUSIX TPU PACIIONOKEHUH pabdo-
YUX MECT TpyNIaMH, COCPEAOTOUYCHHBIMU Ha OTACIBHBIX yda-
CTKax;
» B MPOM3BOJICTBEHHBIX MMOMEIIEHUAX, B KOTOPBIX HA OTIEIBHBIX
y4acTKaX BBITIOJTHSIOTCS pabOThl pa3IMYHOW TOYHOCTH, Tpe-
OyroIme pa3HbIX YPOBHEH OCBEIICHHOCTH;
» B TIOMEIICHUSX TIPW BBITIOJHEHUHW paboOT, OTHOCSIIUXCS TIO
CHulI k pazpsinam IV u Huxe;
® KOMOWHHUPOBAHHOE OCBEIIICHUE
» B TPOM3BOJICTBEHHBIX TMOMEIICHHUSIX C OOOpYIOBaHHEM, CO3-
JAloIINM TIyOOKHe U pe3Kue TeHU Ha paboueil MOBEpXHOCTH B
YCIIOBHUSAX OOIIEro OCBEIIEHHS, a TaKKe Ha pabounux MecTax,
TPeOYIOIUX U3MEHEHUS HalIpaBJICHUS CBETA;
» B INPOHU3BOJICTBEHHBIX IMOMEIIEHHUIX C 000pyI0OBaHHEM, pabo-
Yhe TMOBEPXHOCTH KOTOPOTO PACIOJIONKEHBI BEPTHUKAIBHO WITH
HAaKJIOHHO W HYXJAIOTCS B CPAaBHUTENIBHO BBICOKMX YPOBHSX
OCBEIICHHOCTH;
» B TIPOW3BOJCTBEHHBIX TMMOMEIIECHUSX, B KOTOPBIX BBITIOHSIFOTCS
TOYHBIE 3pUTEIbHBIE pabOThI, OTHOCSIIHECS K pa3psiaam -1V mo
CHull, 3a uckitoyeHueM Tex cliydyaeB, KOrja yCTPOMCTBO Me-
CTHOTO OCBEIIEHUSI HEBO3MOXXHO IO TEXHOJOTUUECKUM WIIU
KOHCTPYKTHUBHBIM COOOpPaKEHUSIM.
Kak BHIHO, OOHUM W3 BaXHBIX (DAKTOPOB, MUCMONB3YEeMbBIX MJisi BBIOOpa
CUCTEMBl OCBCILCHUS], SIBJISIETCS XapaKTepUCTHKA 3PUTENBHOW pabOThI, BHITION-

HSIEMOU IIpU peanu3aly TOro UM UHOTO TexHoJoruueckoro npouecca. B CHull
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moApa3acIarOTCA 3PUTCIIBHBIC paGOTBI Ha COOTBETCTBYIOIIUEC pa3psaabl MO MHUHU-

MaJbHOMY pa3Mepy oObeKTa paznudeHus (tadi. 2.1).

Tabnuma 2.1.
Pa3psinbpl 3puTenbHON paboTh
Pazpsin MuHUMaNBHBIN pazmep XapakTepucTHKa
3pUTEIBHOU 00BeKTa pa3InyeHus, 3pUTEIBHOU
paboTHI MM paboTHI
I meHee 0,15 HaWBBICIIIAsA TOYHOCTH
II 0,15-0,3 OYeHb BBICOKAass TOUHOCTh
III 0,3-0,5 BBICOKAsi TOUHOCTh
v 0,5-1,0 CpellHsIsl TOYHOCTh
A% 1,0-5,0 Majasi TOUHOCTh
VI 6omee 5,0 OYEeHb MaJiasi TOYHOCTH
VII - CBETSIIMECS] MaTepHUalIbl U U3JIeNIUS
VIII - ob1iee HabMoIeHUE 32 MPOLIECCOM

B cooTBeTCTBUM CO CBOMM HAa3HAYEHUEM JIJIEKTPHUYECKOE OCBEIICHUE MOJ-
paznensercs Ha pabouee, aBapuiiHOe, OXpaHHOE U JexXypHoe. Pabouee ocseeuye-
Hue — OCBellleHHe, obecreunBarollee HOPMUPYEMYIO OCBEIIIEHHOCTh B TIOMellle-
HUSX — MPUMEHSETCS BO BceX 0e3 NCKIIIOUEeHHS TTOMEILEHUSIX.

Aesapuiinoe oceewjenue — OCBelIleHHe, 0OeCTeYUBaIOllee MUHUMAIbHYIO
JOMYCTUMYIO OCBEIIEHHOCTh MPU OTKJIIOUEHUHU padodero ocpelieHus. [Ipu stom
pa3InyaloT oceeweHue bezonacrocmu (AN MPOJOIKEHHUsS] pabOThI IPU aBapUid-
HOM OTKJIFOU€HUHU pabovyero OCBEIICHUS) U I8aKYAYUOHHOe oceewjeHue (I ocy-
IIECTBJICHUS 3BaKyalliy MPH aBapUHOM OTKIIOUEHUN paboyero ocBeIIeH s ).

ABapuiiHoe OCBelleHre Uil MPOJOJDKEHUsT paboThl TpedyeTcs B moMelle-
HUSX, TJe B pe3yJibTare MoracaHusi 0OIIero OCBelleHHUs] MOTYT BOSHUKHYTh Mac-
COBBII TpaBMaTU3M U OTpaBIICHUE JItOJeH, moxap, B3pbIB U T.I. Cornmacno CHull
B ATHX CIIy4asiX Ha pabo4yuX MOBEPXHOCTIX HEOOXOAMMO CO3/AaBaTh HAUMEHBIIIYIO
OCBEILIEHHOCTh B pa3Mepe 5% OCBEIeHHOCTH, HOPMUPYEMOU i pabodero oc-
BEIeHHs OT O0Iero OCBEIIeHUs, HO He MeHee 2 JIK BHYTpHU 3[aHU U HE MeHee
1 Ik 111 TEppUTOPUN TPEATIPUSATHM.

ABapuitHOe OCBEIIEHNE JIJISl ABAKyally JOJKHO yCTPanuBaThCS:

® B MeCTax, OMACHBIX ISl MPOXO/1a JIOEH;
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® B MPOXOJax W Ha JISCTHUIAX, CIYXAIUX JJIS dBaKyallUH JIOJeH, MpH
Yyuciie dBaKyupyromuxcs 6osnee 50 yenosek;
® [0 OCHOBHBIM MPOXOJaM MPOU3BOACTBEHHBIX MOMEIIEHUN, B KOTOPBIX
paboraroT 6omee 50 genoBex;
® B IJICCTHUYHBIX KJIETKAX KUJIBIX 3IaHUH BBICOTOU 6 ATa)el u Oolee;
® B MPOW3BOACTBCHHBIX TMOMEIICHUSX C MOCTOSHHO pabOTaIOIUMU B HUX
JIOJIbMU, TJIe BBIXOJ JIOJIed W3 MOMeIleHUs P aBapuiHOM OTKIIOue-
HUU HOPMAJIbHOT'O OCBEIIEHHUSI CBsI3aH C OMAcCHOCTHIO TpaBMaTU3Ma K3-3a
MTPOIOJIKEHUSI pabOThI POU3BOACTBEHHOTO 000Dy I0BAHUS;
® B MOMEMIEHUSX OOIIECTBEHHBIX W BCIIOMOTATENbHBIX 3MaHUKA MPOMBIIII-
JIEHHBIX MPEANPUSTUN, €ClId B MOMEILEHUSIX MOT'YT OJJTHOBPEMEHHO HaXO-
nnThes Oonee 100 venoBek;
® B IIPOM3BOJICTBEHHBIX MOMEIIEHUSX 0e3 eCTECTBEHHOTO CBETa.
DBaKyallMOHHOE OCBEIeHHe TOJDKHO obOecreunBaTh HAWMEHBIIIYIO OCBe-
IIIEHHOCTh Ha TI0JTy OCHOBHBIX TIPOXOOB (MJIM Ha 3eMJIe) U Ha CTYTEHSX JICCTHUII:
B nomelteHusix — 0,5 1K, Ha OTKPBITBIX TeppUutopusix — 0,2 Jk.
OxpaHHoe oceeuyeHue — OCBEILEHUE BMIOJb TPAHUL] TEPPUTOPUIA, OXpaHse-
MBIX B HOUHOE BpeMs. OCBeIeHHOCTh, co3/iaBaemasi Ipu 3TOM, JO0JKHA OBITh HE
menee 0,5 k.
eorcyproe oceewyerue — ocBellieHre B Hepabodee BpeMsi. OOsacTh mpuMe-
HEHUsI, BEJIMYNHBI OCBEIIICHHOCTH, PABHOMEPHOCTh W TPEOOBAHUS K KAYECTBY IS

JIEXKYPHOTO OCBEIIEHHS] HE HOPMUPYIOTCSL.
2.2.3. UCTOYHHUKH cBeTa

K YHCITy MCTOYHHMKOB HCKYCCTBCHHOI'O CB€TAa MAaCCOBOI'0 IIPHUMCHCHUS, BbI-
IMyCKaeMbIX Haleu MMPOMBIIIJICHHOCTBIO, OTHOCATCA JIaMIIbl HaKaJIMBAHUA,
JJIOMUHCCHICHTHBIC JIaMTIbI U AYTOBBIC PA3PAAHBIC JIAMIIBI.

Jlamnol naxkanueanus. I[CIZCTBHG JIaMIl HaKaJIMBaHWsA OCHOBAHO HA IIPHUHIUIIC
TCTIJIOBOT'O U3JTYUCHUS. CBeueHMe B OTHUX JaMIIaX BO3HUKAET B PE3YIIbTATC HArpeBa

BOJTH()PAMOBOM HUTH JIO BBICOKOUW TemmepaTypsl. [Ipn HU3KMX Temmeparypax Te-
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JIOM M3Ty4aroTcsl TOUTH UCKIIIOUUTENEHO HEBUIUMbIE WH(paKpacHbIe JTy4H, JJINHA
KOTOpBIX OOoJbIlle, YeM y CBETOBBIX Jydeil. [lo Mepe MOBBIMIEHHS] TemMmepaTyphbl
HU3MEHSIETCSI COCTAB CTIEKTPa, MPOUCXOIUT YBeTMUEHNE BUTUMOTO U3ITyICHHUS.

[TpOMBITIIIEHHOCTH BBITTYCKAET pa3WYHbIe TUIIBI JIaMTT HaKaJIWMBaHUS: BaKy-
ymHble (B), razonanonnenssie (IN) (HamosHUTEIHL — CMeCh aproHa M a3oTa), Ouc-
nupasibHbIe (b), ¢ kpunToHoBeIM HanosHeHUeM (K).

Jlammibl HaKaTMBaHUS MPOCTHI B U3TOTOBIEHUH, YAOOHBI B OKCILUTyaTallu, He
TpeOyIOT OMOJHUTENBHBIX YCTPOWCTB MJisS BKJIIOYEHUS B CETh, O0OECMEYMBAIOT
MPaKTUYECKH MTHOBEHHOE 3a)KWTaHWe TPU BKIIOYEHUH, HE3aBHUCHUMO OT TemIepa-
Typbl BHelIHed cpenbl. HemocTtaTok 3TUX JaMIl — Mmanasi cBeToBasi OoTaaya TpH
OomnbImoi sipkoctd HUTH Hakamna, Hu3kuid KT, paBubrit 10-13%. Cpox ciyxObI
namn coctasisieT 800-1000 4. Jlamnbl JatoT HEMPEPBIBHBIN CIIEKTP, OTIAYAIOIIN -
Csl OT CIEKTpa JHEBHOTO CBeTa MpeoOiafaHhueM JKeNThIX W KPACHBIX JTydeid, 4To
HCKa)KaeT BOCIIPHUSATHE YEIIOBEKOM IIBETOB OKPY KAIOIIUX MTPEIMETOB.

["aioreHHble TaMIbl HaKaldWBaHUsI HapsAy C BOJh(PaMOBO HUTHIO COMEp-
’KaT B KoJ0e Mmapbl TOrO WM WHOTO TajoreHa (Hampumep, Woja), KOTOPhIK MOBKI-
IaeT Temreparypy Hakajla HUTH W TpaKTUYeCKH HCKIovaeT ucrnapeHue. OHU
UMEIOT OoJiee TPOJIODKATENBHBIN CpokK ciaykO0bl (1o 3000 1) m Goiee BBICOKYIO
ceerootnavy (mo 30 mm/BT).

TI'azopa3spadHvie namnsl U3TyHalOT CBET B pe3ysibTaTe dJIEKTPUUECKUX pa3ps-
JI0B B mMapax raza. Ha BHYTpeHHIOI TOBEPXHOCTH KOJIOBI HAHECEH CIIOM CBETSIIIe-
rocsi BelllecTBa — JIOMUHO(OPa, TPaHCHOPMUPYIOUIETO 3IIEKTPUUECKHE pa3psasl B
BUJIMMBIHN cBeT. Pa3znnuaroT razopa3psiiHble JaMIbl HU3KOTO (JIIOMUHECIIEHTHBIE) U
BbICcOKOTO naBienus (JIPJI).

JlroMHHEeCIIeHTHBIE JTaMITbl CO3Jal0T B MPOU3BOACTBEHHBIX U JPYTUX MOMe-
IIEHUSX UCKYCCTBEHHBIN CBET, MPUONIKAIOIINICSI K €CTeCTBeHHOMY, Oollee KO-
HOMUYHBI B CPaBHEHUH C APYTHMH JIAMIIaMU U CO3JIal0T OCBellieHue Oonee Oaro-
MPUSITHOE C TUTUEHWYECKON TOUKM 3peHusi. PaboTa MOMUHECIIEHTHOM JIaMITbl OC-
HOBaHA Ha UCTIOJIb30BaHUH yJIBTPA()HOIETOBOTO U3IyYSHHS B TIapaxX PTyTH HU3ZKO-

'O JaBJICHUA, HAITOJIHATOIICTO KO.TI6y JIJaMIIbI, TIPU TIPOXOKIACHUU YCPE3 HUX IJICK-
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TPUYECKOTO TOKa ¢ TOCJIEAYIOIINM ero Mpeodpa3oBaHUEM C TMOMOIIBIO JTFOMUHO-
¢dbopa B BUIMMOE U3TyUCHUE.

B 3aBucumMocTH OT coctaBa moMuHO(Opa U O0COOEHHOCTEW KOHCTPYKIIUU
pa3INvaroT HECKOJIEKO TUTIOB JTIOMUHECIIEHTHBIX Jamil: JIb — mammel Genoro cBeTa,
JI1 — namnel nHeBHOTO cBeTa, JITh — mammel Temno-6enoro ceeta, JIXb — nmammbl
xonoaHoro certa, JI/IIl — mamnbl JHEBHOrO CBeTa MPaBUJIBHOM LIBETONEpEIayM.
Hau6onee yauepcansubl namsl JIb. Jlammner JIXb, JIJ] u oco6enno JIJILL mpume-
HSIOTCS B CITy4asiX, KOTJa BRITMIOTHsIeMast paboTa MmpeArnoaraeT nBeTopazindeHue.

K mnpeumyliecTBaM JFOMHUHECIIEHTHBIX JIaMIT OTHOCSTCS OOJBIIUN CPOK
CITY>KOBI M BBICOKAsl CBETOBas OTJaya, JOCTUTAIOIIAs JJIsI JIaMIT HEKOTOPHIX BUJIOB
75 nm/BTt, T.e. oM B 2,5-3 pa3a sKoHOMUYHee JTaMN HakanuBaHus. CBedeHue mpo-
HUCXOJUT CO BCeW MOBEPXHOCTH TPYOKH, a, CIeOoBaTEIbHO, SIPKOCTh U CJETSIIee
JeCTBUE JIFOMUHECLICHTHBIX JIaMIl 3HaUYUTENIbHO HUXE JIaMN HakailuBaHus. Huz-
Kasi TeMIiepaTypa MOBepXHOCTH Kookl (okono 5°C), nenaer JaMIrty OTHOCHUTEIHHO
noxapo0e30macHoM.

HecmoTpst Ha psin mpeumyllecTB, JIIOMUHECIIEHTHOE OCBEIIeHHWe HUMeeT U
HEKOTOpbIe HEJOCTATKU: MyJIhCallhsi CBETOBOTO MOTOKA, BBI3bIBaIOIAs CTPOOOCKO-
nuuecKkuii 3GpdexT (MCKaKeHHe 3PUTENIFHOTr0 BOCIPHSITHS 00BEKTOB Pa3THICHUS —
BMECTO OJHOTO TpeIMeTa BHUIHBI HW300paXKeHHsS HECKOJbKHX); CIOXKHAS cXema
BKJIFOUSHHUSI, TpeOyroIas peryJUpyrolnX MyCKOBBIX YCTPOUCTB (Ipoccenu, cTap-
TepHI); TYyBCTBUTEIBHOCTh K KOJIEOAHMSIM TeMIepaTypbl OKpykKaroiei cpebl (om-
TUMalbHas TeMrnepartypa 20-25°C); moHWKeHNe W TOBBIIIEHHE TeMIlepaTyphl BbI-
3BIBAET YMEHBIIICHHE CBETOBOTO MOTOKA.

JIJist ocBeleHns: OTKPBITHIX MPOCTPAHCTB, BBICOKUX (Oojee 6 M) MPOU3BO/I-
CTBEHHBIX TIOMeIIeHUH OO0JIbIIIoe pacrpoCcTpaHeHUEe MOJYUMIIN JyTOBbIE JIFOMUHEC-
LIEHTHbIe PTYTHBIE JlaMIibl BbicOKOro nasneHus (JIPJI). OTu nammel, B OTIM4YHE OT
OOBIYHBIX JTIOMHUHECIIEHTHBIX JIAMII, COCPEIOTAYUBAIOT B HEOOJBIIIOM 00beMe 3Ha-
YUTENbHYI0O MOIIHOCTh. KOHCTPYKTHBHO JlaMIla COCTOUT W3 BHEITHero OaljoHa,
BBITIOJITHEHHOTO U3 CTEKJIa, BHYTPU KOTOPOro MOMeEIlleHa KBaplieBas razopa3psiiHasi

JlaMIia, HaITOJIHCHHAass HCKOTOPBIM KOJIHWYCCTBOM PTYTU U HHCPTHBIM Ta30M. Ha
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BHYTPEHHIOIO TIOBEPXHOCTH 0aJioHa HaHeCeH CJIOW JIOMHHO(pOpa.

OcHoBHble noctouHcTBa jami J[PJI coctodT B ycTolumBOCTH K atMocdep-
HBIM BO3JeHCTBHSIM (JTaMITbl pabOTAIOT IPH JIFO00H TeMITepaType BHEIIHEH cpeJibl),
BO3MOXXHOCTH U3TOTOBJICHUS JIaMN OOJbIION MoITHOCTH. KpoMe Toro, mX MoKHO
yCTaHABIMBATh B OOBIYHBIX CBETHJIHHMKAX B3aMeH JlaMIl HakanuBaHus. K Hemoc-
TaTKaM JIaMIl OTHOCHUTCS JJIUTENIbHOE pa3ropaHue Mpu BKIOYeHUH (5-7 MUH), a
TaKk)Xe CIOCOOHOCTH MOBTOPHO 3a)KUTAThCSl TOJNBKO Tocie oxjaxaeHus. Criemyer
OTMETHUTh, YTO TAK)XKE CyLIECTBEHHBIM HEJIOCTATKOM SIBIIIETCS IIOXas LIBETOMEpe-
nava, Mo3BOJISIFOINAS] TTPUMEHSITh JIAMITBI TOJIBKO MPU OTCYTCTBUU KaKUX-THOO Tpe-
OoBaHUI K pa3IMueHUIO I[BeTOB. HekoTopble XapakTEpUCTHUKH JIaMIT HaKaJWBaHUS
1 Ta30pa3psIHBIX JIaMII IPHUBeIeHBI B Ta0I. 2.2.

Tabnwuia 2.2.
HekoTopsie BHIBI JIAMIT W UX XapaKTEPUCTHKH

TUm TaMILL CreroBas otnava, | CpenHuii cpok
am/Bt CITyXKOBI, 9
Jlammiel HakaH-
- BaHUs OOIIEro 10-15 1000
B Ha3HAYEHUS
3epKalibHbIE Tajo-
- TeHHbIE JIAMIIBI 20-30 2000 — 3000
HaKaJABaHUS
A
JInneiinrpie
JIIOMHUHECIIEHTHBIE 60 — 80 10000 — 15000
JIAMITBI
&
. PTyTHBIE TaMITBI
-. PRICOROTO AABIe: 45 -50 12000 — 15000
= HHS C JIOMHHO-
dhopom
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B ob6mem cnydae, mipu pellieHWH BOTpoca O BhIOOpE MCTOUHMKA CBETa NS
OCBEIIIEHUs TPOU3BOACTBEHHBIX TOMEIECHNN, HEOOXOIUMO aHaJU3UpPOBaTh Tpe-
MMYIIECTBA M HEJIOCTATKH MCTOYHHMKOB CBETa M y)Ke Jiajiee JenaTh BhIBOJ O He0O-
XOAVUMOCTH U 11eJIeCO00pa3HOCTH TPUMEHEHUS TE€X WJIM WHBIX JIaMIl C YYETOM pe-

xkomengarmi CHull.
2.2.4. OcBeTuTE/IbHBIE NPHOOPHI

OcBeTUTETHFHBIM MPUOOPOM HA3BIBAIOT COBOKYITHOCTH OCBETUTEIHLHON apMa-
TYpbI ¥ TIOMEIIEHHOTO B Hee NCTOUHUKA cBeTa. OCBeTUTENbHBIC TPUOOPHI, TIpeIHA-
3HAYEHHBIE JIJISI OCBEIICHUSI OOBEKTOB, PACTIONIOKEHHBIX OTHOCUTEIBHO OJIN3KO OT
HUX, HAa3bIBAIOT CBETUJILHUKAMU, a yAAUICHHBIX 00HEKTOB — MPOXKEKTOPaAMHU.

Heo6xoammocTh moMeIeH s J1aMIbl BHYTPh OCBETUTEIILHON apMaTyphl BbI-
3BIBAETCS CIASAYIOIUMHU cooOpaxxeHusiMu. [Ipu ropeHUn OTKphITas jJamra u3myda-
€T CBETOBOI MOTOK B MPOCTPAHCTBO PABHOMEPHO BO BCe CTOPOHBI. OKOJIO MOJIOBU-
HBI BCETO M3Ty4aeMOro MOTOKa HAIMPABISIETCS B BEPXHIOW moiycdepy. ITa 4acTh
CBETOBOT'O TOTOKAa, TMajas Ha OKpallleHHbIE B T€MHBIE IIBETa WJIW 3arpsi3HEHHbBIE
CTEHBI U TMIOTOJIKU TIPOU3BOJICTBEHHBIX TTIOMEIIICHHH, B pe3yJIbTaTe OTPaXKeHUs JTHO0
JaeT He3HAYMTeNbHOe YBEIMYEeHHE OCBEIIEHHOCTH pabouMX MECT, JTMOO BOOOIIEe
He ucnosb3yetrcs. OcBeTUTeNbHAs apMaTypa MO3BOJISIET NepepacnpeeuTh CBETO-
BOW MOTOK UCTOYHUKA CBETA, T.€. MOCJIATh €r0 B HY>KHOM HAaNpaBJIEHUHU.

ITpumeHsisi B 3aBUCUMOCTH OT BHEIIHEW Cpeabl COOTBETCTBYIOIIYIO OCBETH-
TEJIbHYIO apMaTypy, TaKkKe MOXHO HAJIe)KHO MPENOXPAHUTH JIAMITY OT 3arpsi3He-
HHM, KOPPO3UH, MEXaHUUECKUX TTIOBPEXKAEHUM, BJIary, Moxapo- U B3PHIBOOIMACHOM
TIBIJIM U TTapOB.

B obmem cirydae Bce CBETUITBHUKH XapaKTEPHU3YIOTCS CIIETYIOIIMMHU OCHOB-
HBIMM TTOKa3aTeJIsIMHU:

® XapaKTepOM pacIpeaeseHHs] CBETOBOrO MOTOKA B TPOCTPAHCTBE;

® BEJIWYMHOU 3aIIUTHOTO yIJia;

e K03(hOUITUEHTOM ITOJE3HOTO IEHCTBHUS.
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CBETUITLHUKY B 3aBUCUMOCTH OT 3aJIJaHHBIX YCJIIOBUM pacTpe/ieSIeHUs] CBETO-
BOT'O MOTOKAa MEXIY BEepXHEeW W HWXHEW moiycdepaMu HesTcs Ha CleIyrolne
TPYTIIIBL.

Ceemunvruxu npamozco ceema (I1) HanpasasitoT He MeHee 80% Bcero cBeTo-
BOT'O ITOTOKA, N3ITy4aeMOoro JIAMITON, B HIDKHIOW monycdepy. bnaromaps Tomy, 9To
HauOOIbINIas YacTh CBETOBOTO TIOTOKA HAIpPABJISIETCS HETIOCPEACTBEHHO HA OCBe-
I[aeMble TIOBEPXHOCTH, CBETUJIBHUKHU TPSMOTO CBEeTa CaMble SKOHOMHWYHBIC TIO
pacxomy SJIEKTPOIHEPTHH W TMPUMEHSIOTCS NJISi OCBEIIeHHs MPON3BOICTBEHHBIX
MTOMEIIIEHUI U Hapy»XKHOTO ocBellleHus. MIx HepocTaTok 3aKkitouaeTcsl B OSBIICHUN
JIOBOJIBHO PE3KUX TEHEW.

CeemunvHuku npeumywecmeenno npamozo ceema (H) mznydaroT B HUXK-
Hioto nonychepy ot 60 no 80% Bcero cBeTOBOTO MOTOKAa. Takue CBETHJIHHUKU
MPUMEHSIOTCS B I[eXaX C XOPOIIO OTPAKAIOIIUMHU CTEHAMH U TIOTOJIKAMHU.

Ceéemunvnuku pacceannoz2o ceema (P) m3znydaroT cBETOBOW MOTOK BO BCe
ctopoHbl (0T 40 10 60% B kaxayro monycdepy). ITa Tpyrra sBISIETCS TPOMEKY-
TOYHOW MEXIYy CBETUIHLHUKAMH MPSIMOTO U OTPAXEHHOTO CBETA W MPUMEHSETCS B
MTPOU3BOJICTBEHHBIX TTOMEIEHUSIX, KOTJIa HEOOXOAUMO, KPOME OCBEIIICHUS HUKHEH
YaCTH TIOMEIIeHHsI, OCBETUTh TAK)XKe M YACTh TEXHOJOTUYECKOTO 00OPYyIOBaHUS H
TPyOOTIPOBOIOB, PACIOJIOKEHHBIX B BepXHeW dacTh momerieHus. CBeTUIILHUKH
ATOU TPYNIMBI MIUPOKO UCTIONB3YIOTCS U JJISI OCBEILICHUS] aIMUHUCTPATUBHBIX TO-
MeIIeHHH, TITKOJI, OUOMOTEK M OBITOBBIX IOMEIIEHHMH IIPH CBETJIBIX TOHAX OKpa-
CKH TIOTOJIKOB U CTEH.

CeemunbHuKu npeumyujecmeeHno ompaxceiHo2o ceema (B) HanpaBnsoT ot
60 o 80% cBeTOBOTO MOTOKA B BEPXHIOIO TIONychepy U MPUMEHSIOTCS B T€X CITy-
yasx, Korjga Mo XapakTepy paOoThbl, BHITIOIHSEMOW B JaHHOM TIOMEIEHUM, HE
TOJKHO OBITH TeHeH (HeKOTOphIe aMUHUCTPATHBHBIC TIOMEIIICHUS ).

Ceemunvruxu ompaxcenno2o ceema (O) Hanpasisitor He MeHee 80% cBeTo-
BOT'O TOTOKa, M3JIy4yaeMoro JIaMIoi, B BepxHIOw monycdepy. [Ipu ocremeHun
YUCTBIX U CBETJIBIX TIOMEIIIEHUH OHU CO3MIAl0T CBET, PABHOMEPHO pacipeeleHHbIHI

Mo BCEMY O6’B€My MOMEIICHU, ITPU 3TOM IMOYTHU COBCEM OTCYTCTBYIOT PE3KUC TCHU
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U TIONlyTeHU. DTH CBETWJIBHUKHA TPUMEHSIOTCS] NI OCBEIIeHMs] OOIIeCTBEHHBIX
31aHWM, OOJBHUI, YEPTEKHO-KOHCTPYKTOPCKUX OIOpO, a TakkKe AN apXUTEKTyp-
HO-XY/I0)KECTBEHHOIO OcBelleHus1. (CBETWIbHUKHA OTPaXXKEHHOI'O CBETa MeEHee
SKOHOMHWYHBI B SHEPreTUYECKOM OTHOIIEHWH, YeM CBETHUIIBHHKHW TPYII MPSMOTO
WJIU PacCEeSTHHOTO CBETa.

N3nyyaemblii B naHHOW moiycdepe MOTOK Takke MOXXeT ObITh Pa3iIuyHO
pacripesiesieH B MpocTpaHcTBe. Ero pacnpenenenne mo OTAENbHBIM HaNpPaBIeHUSIM
MIPOCTPAHCTBA XapakTepusyeTcs: KpuBbIMU cuilbl cBeTa. 'OCT ycraHaBiuBaer cie-
IyIOIlie OCHOBHBIE THIIBI KPUBBIX CHIIBI cBeTa (puc. 2.1):

e K — xoHIEHTpHUpOBaHHAS;

e [ —rnybokas;

e J[— KocuHYyCHas;

e (C —cuHycHas;

e JI — momymupoxkas;

e [II — mmpokas;

e M — paBHOMepHas.

CyuiecTBYIOT TakXe HEKOTOpble CIeluaibHble KpuBble cBeTa. Kpubble
CBeTOpacIpeieJIeHNs 111 KOHKPETHBIX CBETUIILHUKOB MPUBOJATCS B CBETOTEXHH-

YCCKHUX CIIpaBOYHHKAaX.

Puc. 2.1. TunoBbie KpuBbIE CUIIBI CBETA
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Jpyroii XapakTepUCTUKON CBETUJIBHUKOB SIBJISIETCSI €r0 3aIllUTHBIN yTOJL.
JInst 3amuThl r71a3 HaOMOAaTeNsl OT BO3JSHCTBUS IPKOCTH UCTOUYHUKA CBETa KaX-
JIbI CBETUIIBHUK JIOJKEH UMETh OMpeIeIeHHYIO BeJIMUMHY 3alllUTHOTO yria.

3alMTHBIM YTJIOM CBETHJIBHHMKA C JJAaMIOW HaKaJWBaHUS Ha3bIBAIOT Yo ),
o0pa30BaHHBIN ABYMSI MPSMBIMHU JIMHUSMH, U3 KOTOPBIX OJHA MPOXOAUT Yepe3 Te-
JI0 HaKalla JlaMIibl, a Ipyras COeIMHsIeT KpalHIOI TOUYKY Tejla Hakalla ¢ MpOTUBO-

TIOJIOKHBIM KpaeM oTpaxkatels (puc. 2.2).

i

Puc. 2.2. 3ammTHBIN yroi CBeTUIIbHUKA

CBeTOBOIl TOTOK, M3ITy4aeMbIi OTKPBITOW JamImou, Bcerma OyaeT Oorblie
CBETOBOT'O TOTOKA CBETUJIBHUKA C ATOH XK€ JIaMMoi. DTO OOBSCHSETCS TeM, YTO
4acTh CBETOBOTO MOTOKA MOTJIONIAETCS] OCBETUTEIBHONU apMaTypoil.

OTHollIeHHe CBETOBOrO MOTOKa CBEeTWJIbHMKA D.; K CBETOBOMY MOTOKY HC-
TOYHUKa cBeTa (Jlammbl) @, Ha3biBaeTCsd KOAI(POUIMEHTOM TOJE3HOTO JSUCTBUS

CBCTUJIbHHUKA.

n=—2=%. (2.8)

Kaxk Ob110 MokazaHo paHee, o0liiee OCBEIICHUE MOXKET OBITh BHITIOJIHEHO TIPH
PaBHOMEPHOM WJIM JIOKAJTM30BaHHOM PACMOJIOKEHUH CBETHUJIBHHKOB. Pacmomnoxe-
HH€ CBETHJIBHHUKOB JIOKAJN30BAaHHOT'O OCBEIIEHHS, MX MOIITHOCTh M BBICOTA TIO/BE-
ca OMpeNelsIOTCS WHIWBUAYAIBHO ISl KaXXIoro pabodyero Mecra WM ydacTKa
MPOW3BOJCTBEHHOTO nomeleHus. [Tpu 3TOM yYuTEIBalOTCS XapakTep MPOU3BOACT-
BEHHOTO TIpoliecca U TpeOOBaHWs HAMIYUIIIero HalpaBJIeH!s] CBETOBOTO TTOTOKA.

IIpu paBHOMEPHOM pa3MeIeHUH CBETHIBHIKOB HEOOXO0IUMO HaMTH HAWBBI-
roJHelIlee pacCTOSTHAE MeXIy HUMHU, MPA KOTOPOM [Jis 3aJaHHBIX OCBEIIEHHO-
cTell moTpebiseTcss HauMeHbIIIee KOJIUYECTBO dHepruu. Pasmerenre cCBeTUIIbHH-
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KOB Halll€ BCCTO TTPONU3BOAUTCA 110 YIJIaM KBaApara, MpAMOYTOJIbHUKaA WUJIN B IaX-

MaTHOM nopsjike (puc. 2.3).

Ly

&
29

Ly @ &
Q0 QI
Q0 ¥ R

Puc. 2.3. BapuaHTbl pa3MelieHUsl CBETUILHUKOB

La

B
2
2

Ilpn pa3MelieHNH CBETHUIILHUKOB MPOEKTUPOBIIUK CTAJKWUBAETCS C BYMS
MPOTUBOPEUYUBBIMU ycIOBUSIMU. C OJHOM CTOPOHBI, YAaCTOE PACIOJIOKEHHUE CBe-
TUJILHUKOB TpeOyeT MPUMEHEHUs JIaMI Majloil MOIITHOCTH C HEeBBICOKOU CBETOOT-
Jayeid, 4TO MPUBOJUT K MOBBILIEHHOMY PacXOJy SJEKTPOIHEPTrMUA W H3JIUIIHUM
KanmuTaJbHBIM 3aTpaTaM Ha CBETUJIBHUKU U MOHTax 3jektpocetu. C apyroit cro-
POHBI, PeIKOe PacroyioKeHNUEe CBETUIFHUKOB C JJaMITaMHW OTHOCHUTENIBHO OOJIBIION
MOIIIHOCTH MPUBOJAUT K HEPABHOMEPHOU OCBEIICHHOCTH, YTO B UTOT€ TAK)XKE HEBBI-
TOJHO B SHEPTreTUUYECKOM OTHOIICHWH, MOCKOJBKY OCBEIIEHHOCTh TOUEK MOBEpX-
HOCTEW TOJ] CBETUJILHUKAMU OyJeT HaMHOTO TPEBBIIIATh OCBEIIEHHOCTH TOYEK
MEXIy CBETHJIbHWKaMH, TJle¢ HeoOXOAWMMO 00ecTledYnTh HOPMHUPOBAHHYIO MHWHH-
MaJIbHYIO OCBEIIIEHHOCTh. B pe3ynbTaTe OKa3bIBalOTCS HEBBITOAHBIMU B SHEPTETH-
YECKOM OTHOIIIEHWW KaK CIUIIKOM OOJBIIHNE, TaK U CIHIIIKOM MAaJIble PACCTOSHHUS
MEXIYy CBETUJIbHUKAMU. B CBETOTEXHHKE MOJB3YIOTCS MOHSITAEM OTHOCUTEIBHOTO
PacCTOSIHUST MEXIYy CBETHUJIBHUKAMHU, KOTOPOE TPEJICTABISIET cCOOON OTHOIICHUE
aOCONIOTHON BETMYMHBI PACCTOSIHUSI MEXIYy CBETHJIFHUKAMHU L K BBICOTE WX TO/I-

BECa HaJl paboyel MOBEPXHOCTHIO ;!

= (2.9)



Puc. 2.4. PactionoxeHre CBETHJIIBHUKOB IO BBICOTE TTOMEIIEHUS

IIpyu npsAMOYroOIbHOM pa3MEILIEHUN CBETUIIBHUKOB MO L cliefyeT MOHUMAaTh
CpeIHEeTeOMETPUYECKYIO BEJIMUMHY U3 IJIMHBI U MIMPUHBI OCBEIIA€MOU MOBEPXHO-

ctu. Torma oTHOCUTENbHOE pacCcTOsIHUE OyIeT paBHO:

JL,L
L ab (2.10)

H P H P
rne L, L,— paccTOSTHUSI MEXly CBETUJIIbHUKAMHU 1O IIAPUHE U JJIMHE OMEIICHHUS.

HpH maxXxMaTHOM paCHOJIO)KeHHI/I HaH6OJ'[BH_Ia$I paBHOMepHOCTB OCBCIICHUA
obOecrieunBaeTCs, €ClId CBETHIIBHUKH PACIIOjararoTcs 10 BEPITHHAM PAaBHOCTOPOH-
HEro TpeyroJibHHKa, T.€.

L, =~3L,. (2.11)

I[J'ISI JJFIOMUWHCCICHTHBIX CBCTHUJIIBHUKOB, pacnonaraeMHX pSII[aMI/I, BCIIMUHUHA
L sBisieTcsl pacCTOSSHUEM MEXKAY STUMU PSIaMU.

PGKOMGHI[yeMBIe OTHOCHUTCIIBHBIC paCCTOSIHI/IH JJIs1 HaH6OHee qacTo HpI/IMe-
HACMBIX CBCTHUIIBHUKOB, HpI/IBOI[HTCH B CBCTOTCXHHUUYCCKUX CHpaBO‘-IHI/IKaX. HpI/I
9TOM OIITUMAJIBHBIC OTHOCUTCIIBHBIC paCCTOHHI/IH HE BCEria MOFYT 6I)ITI) HpI/IHSITI)I
10 apXI/ITeKTypHO-CTpOI/ITeJIBHBIM nu I[pyr‘I/IM YCJ'IOBI/IHM. HOBTOMy HpI/I HpOGKTI/IpO-

BaHHMHM OCBCTUTCIIBHBIX YCTaAaHOBOK BO3MOJKHbBI OTCTYIIIICHHUA OT HaHBBIFOI[Heﬁmero
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L L o
OTHOIIICHUA H_ O,HHaKO YBEJINYCHHUC H—, CBEPX PEKOMEHIOBAHHBIX, KPAWUHE HE-
P P

KEJIaTCIbHO.
HpI/I OCBCIIICHUH HOMGH_[GHI/Iﬁ JJIOMUHCCUCHTHBIMHU JIaMITaMW OHU pa3McIia-
IOTCA CINIOIIHBIMHA psAAaMM WJINM C HE3HAYNUTCIBbHBIMHU pa3pbIBaMHU. Paccrosinne me-

KAy napauiCibHbIMU psagaMHu CBETUJIbHUKOB BBI6I/IpaIOTC$I TakK XK€, KaK U OJid CBEC-

L
THJIBHUKOB C JJaMITaMH HaKaJIMBaHHU{ 110 OTHOIIICHHUIO —.
P

Kpome paccTosiHust Mexay CBETWJIBHUKaMH, HEOOXOJIWMO BBIOpATh TaKke
paccTosiHUS OT KpaHero psiia CBETUJILHUKOB 10 cTeH. OHU MPUHUMAIOTCS B Tpe-
nenax:

e Korja pabourie MecTa PacroyIOKeHbl HETTOCPEACTBEHHO Y CTEH 3/1aHUH,

1=(025+03)L;

® KOrJay CTEHbI PACMoJIararoTCs TOJbKO MPOXOAbl U MPOE3/IbI,

1=(0,4+0,5L.
2.2.5. Pacuer 3J1IeKTpHYECKOT0 OCBEIlEHUS

3agada CBETOTEXHHUYECKOTO pacyeTa MpH MPOEKTUPOBAHUM OCBETHTENBHBIX
YCTAHOBOK COCTOUT B OINPENEICHUN MOILIHOCTH OTAEJIBHOW JIaMITbl M yCTaHOBJICH-
HOW MOIIHOCTH BCEW yCTaHOBKU. [Ipu pacuere BHawase omnpenensieTcsi CBETOBOMN
MOTOK, HEOOXOAMMBIN JJIsl CO3JIaHUs 3aJaHHOM OCBEIIEHHOCTH, a 3aTeM IO CBETO-
BOMY MTOTOKY BBIOMPAIOTCS CTaHJAPTHBIE JIAMIIBI.

CBeToTeXHUYECKHE pacyeThl BBITTOIHSIOTCS CIEAYIOIUMHA METOIAMH:

e MeTOoJ KO3 (hHUIMEHTA UCITOTb30BaHUS;

® TOYEYHBIA METOJ;

® METOJ yAEIbHOW MOIIIHOCTH.

Memoo kosgduyuenma ucnonvzosarnus. JlaHHBIA MeTOJ MPUMEHUM M JIaeT
JI0CTATOYHBIE JJII MPAKTHKU Pe3yJbTaThl IPH pacdeTe oOIIero paBHOMEPHOTO OC-
BemeHus. [Ipu aTOM ompenensieTcss OCBEIIEHHOCTh MOBEPXHOCTA € YUYETOM Kak
CBETOBOI'O MOTOKA, MAaJAroIIero HEMOCPEACTBEHHO Ha OCBEIIAEMYIO MTOBEPXHOCTb,
TaK ¥ OTPAKEHHOT'O OT CTE€H, MOTOJKOB U CaMOM OCBEIIa€MON ITOBEPXHOCTH.
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Kaxk mn3BecTHO, Ha pabouylo MOBEPXHOCTh MaJaeT He BeCh CBETOBOM MOTOK
YCTaHOBJIEHHBIX JIaMTI, TaK KaKk HEKOTOpasi 4aCTh €ro MOTJIOIAeTCs OCBETUTEIFHOM
apMaTypoi, cTeHamMu U notosikoMm. CieoBaTeIbHO,

@, <nd,, (2.12)

rJie #7 — 9UCcNo JiaMIl, @, — CBETOBOM MOTOK OJHOM JIaMIIbI.

Koaddunmentom mcnonr30BaHus CBETOBOTO MOTOKA OCBETUTEIBHON ycTa-
HOBKHM Ha3bIBAETCSl OTHOIIIEHWE CBETOBOTO MOTOKA, MOJAIOIIEr0 Ha MOBEPXHOCTb,
PaBHYIO IJIOLIAAW MOMEIIEHHS, K CYMMapHOMY CBETOBOMY MOTOKY BCE€X UCTOYHHU-
KOB CBeTa

(pp
n=——. (2.13)
nd,

Jlns onpenenenus ko3gduIueHTa UCMOIH30BaHUS MOXKHO BOCTIONIB30BATHCS

BBIPAKEHUEM

n=nchm> (2.14)
rae 7c — KI1JI cBetunbauKa, #;; — KO3 MUITUESHT UCTIONH30BaHUS TTIOMEIICHUS, OTI-
penensieMplid IO CBETOTEXHHYECKOMY CIIPABOYHHKY C Y4eTOM KO3(D(PHUIIMEHTOB OT-
PAXKEHUS P, — NOTOIIKA, Py — CTEH, P, — PACUETHON MOBEPXHOCTH, 4 TAKXKE HH-

JACKCa IMOMCIICHUA

) ab

ji=— 2 (2.15)
H ,(a+b)

rgme aun b — JJIMHA U H_H/IpI/IHa ITOMCECIIICHUA.
CpenHsisi OCBEILIEHHOCTb MOBEPXHOCTH OMpPeIeisieTCsl BhIpaKeHueM
2 n®d
E,=—2=T"x (2.16)

S S

HopmaTvBHBIE JOKYMEHTHI yCTaHABIMBAIOT HAaUMEHBIIIME BEITUYHWHBI OCBE-
meHHocTH. [loaToMy mpu pacdere HeoOXOAMMO 00eCTIeYnTh MUHUMATBHYIO OCBe-
IEHHOCTh. {7151 3TOr0 BBOUTCS MONIPABOYHBIN KO3 HOUIITHESHT

E

z=—L | 2.17
5 (2.17)

min
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3HaueHWe z MOXKHO MPUHATH AJIs Jiamn HakanuBaHus u JIPJI, paBHbiM 1,15,
IJ1S1 TFOMWHECIIEHTHBIX JIaMTII, paBHBIM 1,1.

Taxxe B BeIpaKeHHE BBOJMTCS KOAd(PGUIMEHT 3amaca k, il KOMIIEHCAIINH
CHI)KEHUS OCBEIIEHHOCTH OT OCBETUTENIbHON YCTAaHOBKM C TeueHueM BpeMeHu. C
Y4Y€TOM BBIIIECKA3aHHOTO MTOJTyYaeM:

n-®-n
nin = L (2.18)
S-z-k,
Torna ocHOBHOe BBIpa)keHHE NS ONpPEIeTeHUs] CBETOBOTO ITOTOKA OTJEIb-
HOI TaMmbl OyIeT cIeqyroInM:

@, =”SEj—k’7 (2.19)

[Topsinok pacuera B COOTBETCTBUM C TMOJYUYEHHBIMU BBIPKEHUSIMU Clie-
YLLK
e BBHIOWPAIOT THUM CBETWIHHWKA, HaMEUalOT BBICOTY €ro TojJiBeca W
HaWBBITOJIHEHIIIee YUCIIO CBETUIILHUKOB;
® YCTaHaBJIMBAIOT MUHUMAJbHBI HOPMUPYEMbI YPOBEHb OCBEIIEHHOCTH;
e ornpeaenstoT KO3 PUIIMESHT UCTIONB30BaHUS OCBETUTEILHON YCTaHOBKHY;
® OMNpeJesSioT N0 CIPAaBOYHBIM JAaHHBIM 3HA4YEHUS TOTPABOYHOTO KOd(]-
¢bunmenTa u ko dunreHTa 3amaca;
® PacCUUTHIBACTCS] CBETOBOM MOTOK JIAMIIbI;
® [I0 pacyeTHOMY TOTOKY ToabOupaetcs: Onvkaiiias CTaHAapTHas JlaMria,
MMOTOK KOTOPOW He JIOJKEH OTINYAThCS OT TpeOyeMoro pacueToM Ooliee,
yeM Ha -10 u +20%. [Ipr HEBO3MOKHOCTH BHIOPATH JIAMITY, TIOTOK KOTO-
PO JISKHUT B YKa3aHHBIX Mpejiesiax, U3MEeHSeTCS YUCIIO CBETUIILHUKOB.
Toueynoviti memoo. JIaHHBIM MeTO TPUMEHUM JJIsI OMpEeIeSICHUs] OCBEILCH-
HOCTH JIF00O0# TOYKM Ha pabouell TOBEPXHOCTH KaK MPH PAaBHOMEPHOM, TaK U MPHU
JIOKJIM30BAaHHOM PACIIOJIOKEHUN CBETUIILHUKOB. Takke TOUCUHBIN METOJ] UCTIONb-
3yeTcsl JUisl MPOBEPOUHBIX pacyeToB. HenocTtaTKoM ero sBisieTCss TO, YTO OH He

YUYUTHIBACT OCBCIICHHOCTD, CO3aBACMYIO OTPAKCHHBIM CBETOBBIM TTOTOKOM.
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PacueTr BepneTcs mis HauMeHee OCBEIEHHOW (HaWXyAIIe) TOYKH B TIpee-
JlaX TIOBEPXHOCTH, Ha KOTOPOM JOJDKHA OBITH oOecriedeHa HOPMHUpPOBaHHAs OCBe-
LIEHHOCTh. B psiae ciiydaeB 115l 3TOTO CleAyeT ONMpPEeAeIUTh U CONOCTABUTh 3HAUe-
HHE CyMMBbI OCBEIIEHHOCTH IS HECKOJBKUX TOYEK, KOTOPhIE MOXHO CUUTATh Xa-
PaKTEpPHBIMH, HO Yallle BCEr0 MOXHO OTPAHUYUTHCSI HEMHOTMMHM TOYKaMH, B KOTO-
pBIX Hanbosee BepOsiTEH MUHIMYM OCBEIICHHOCTH, HEPEIKO JTaXKe OJTHON TOUKOM.
[lpu obiieM paBHOMEPHOM OCBEIIEHUM KPYMHBIX TMOMEIIeHUH OCHOBHBIMU KOH-
TPOJBHBIMU TOYKAMH SIBJISIFOTCS LIEHTP YIVIOBOIO TOJSI U CEPEAMHA €ro NJINHHON

CTOPOHBI. DTH TOYKH M HEKOTOPBIE IPYTHe Clydaun ToKa3aHbl Ha puc.2.5.

&

®A® & ®.E &

0 ¥ Q&

Puc.2.5. KoHTponbHBIE TOUKH

[ToTok ofHOM NaMMbl B JAHHOM MeTO/JIe onpeeisieTcs: o GpopMmyie:

1000-E,;, -k
— min 3, (220)
M- 2e

J

rie e — cyMMa YCJIOBHBIX OCBEIIEHHOCTEH OT BCEX CBETHIIBHHUKOB, OTpeJeeH-
HBIX TI0 W30JIFOKCaM, 4 — KOI(POUIIMEHT TOMOJHUTEIHFHON OCBEIIEHHOCTH, YUUTHI-
BaOIIUN OTPAXKCHHYIO COCTABJISIFOIIYIO OCBEIIEHHOCTH U TPUHUMAEMBbIH, paBHBIM
1,0-1,2.

OcobeHHOCTH MeTo/a 11e1eco00pa3HO PacCMOTPETh MPH aHallu3e aaropuT-
Ma pacuera.

® BBIOMPAIOT TUN CBETHUJIHHUKA, HAMEYAIOT BBHICOTY €ro IMOjBeca U HaWBHI-

FO,HHGIZHIGG YHUCJIO CBECTUIIBHUKOB;
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® yCTaHaBJIMBAIOT MUHUMAJbHBI HOPMHUPYEMBIH YPOBEHb OCBEIIIEHHOCTH;
® ONpeneNsoT 3HAUeHHs] KO3 dULIMEeHTa TOTOJHUTEIFHON OCBEIIEHHOCTH
1 ko3¢ duirienTa 3amnaca;
® OMpeessioT, U3MEPUB MO MJIaHy, PacCTOSHUS d OT 3aJJaHHON TOYKH 0
MIPOCKITNHU KKIOTO M3 OJIMKANUIINX CBETHIIBHUKOB (puc. 2.5);
® HaxoJAT Mo rpadukaM MPOCTPAHCTBEHHBIX M30JIFOKC 3HAUEHHS YCIOBHON
OCBEIIIEHHOCTH — e, CYMMHPYs HX, IoaydaroT 2e. I'paduku H30JHO0KC
MPUBOJIATCS] B CBETOTEXHUUYECKUX CIPABOYHUKAX JJIsI KOHKPETHOI'O THUIIA
CBETUJIbHUKA. Y CIIOBHAsI OCBEIIEHHOCTh TIPH 3TOM OTIpeJIeNsieTCs] B 3aBH-
CUMOCTHU OT PAcCTOSIHUSA d U BBICOTHI MOJIBECA CBETUIILHUKA,
® pacCUMTHIBAETCS CBETOBOMW MOTOK JIAMITHI;
® [0 pacueTHOMY MOTOKY MoAOUpaeTcs OivKaiias ctaHIapTHas JiaMra.
Memoo yoenvHoti MowHOCmuU. ITOT METOJ SIBIIsIeTCS YNPOILIEHHOW (popMoit
pacdyeTa OCBEIIEHHOCTH MeToIoM KodddummeHnTa wucnonp3oBaHus. Pacder mo
yAeIbHOW MOIUTHOCTH MPUMEHSIETCS JUISl ONpeIeIeHHs] MOIIIHOCTH OCBETUTEIHHOU
YCTAaHOBKH TIPH 00IIIeM PaBHOMEPHOM OCBEIICHHH, a TaK)Xe ISl OLICHKH TTPABUITh-
HOCTHM TPOU3BEJEHHOTO CBETOTEXHUYECKOTO pacuera. J[aHHBIH croco® Hempuro-
JIeH JJIg pacyeTa JIOKaJTu30BaHHOTO OCBEILEHHS, a Tak)Ke JUIsl pacueTa MOMEeIleHHH,
3aTeHEHHBIX TPOMO3KAM 000PYyIOBAaHUEM.
VYenbHONW MOIIHOCTHIO HA3bIBAETCS OTHOIIEHHWE OO0Iel YCTaHOBJICHHOU
MOIIHOCTH JIaMIl MOMEIIEHHs K OCBelllaeMOi MIIOLIau:

nP,

Pyo = S” : (2.21)

TIIE Pyy — yAENbHAs MOLTHOCTB, /7 — YUCIIO JJaMM, P, — MOIIHOCTB OJHOM JIAMTIBI, S —
IUIOIIAb IIOMEIEHHUS.

Tabnuiel 3HAUSHUN YIeTbHOW MOIITHOCTH TPUBOJSITCS B CBETOTEXHUYECKHUX
CIIPAaBOYHHKAX B 3aBUCHMOCTH OT 3aJJaHHOM OCBEIIEHHOCTH, TUMAa CBETUJIbHHUKA,
BBICOTBI €T0 TT0JIBeCa U XapaKTEPUCTUK MMOMEIIECHHUS.

[Topsimok pacueTa 1Mo JaHHOMY METOAY CICAYIOIITUN:
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e BBHIOWPAIOT THUM CBETWIHHWKA, HaMEUalOT BBICOTY €ro TojJiBeca W
HaWBBITOHEHIIIEE UNCIIO CBETUIILHUKOB;

® HAXOJAT I10 COOTBETCTBYIOLIMM TaONULaM yJeIbHYI0 MOIIHOCTb Pyy;

® OIpPENEsSIOT YCTAHOBICHHYIO MOIITHOCTB JIaMII 10 (hopmyIie

P, = p,S; (2.22)

® ONpeeNsitOT MOIHOCTh OJHOM JIAaMITbI
P Yy
P, =—. (2.23)
n

2.2.6. Onenka KkayecTBa OCBeIeHHA

K xauecTBeHHBIM TTOKa3aTEISIM TTPOMBITIUIEHHBIX OCBETHUTEIBHBIX YCTAHOBOK
OTHOCSITCSI:

® DPaBHOMEPHOCTH pacripe/ie]IeHHs] OCBEIICHHOCTH;

® TIOKa3aTeNlb OCJICTIIICHHOCTH;

e K03 UITUEHT Ty ThCAIIHH.

PaBHOMEPHOCTH pacrpesielieHUs] OCBEIIIEHHOCTH 3aBUCUT OT CBeTOpacipe/e-
JICHUSI CBETWJIBHUKOB W WX pa3MEIeHUs B TIPOCTPAHCTBE, OTIPEIEIIEMOTO OTHOCH-
TEJIBHBIM paccTosTHUEM. [Ip¥W BBIIEpPKWBAHUN ONTHMAIIBHBIX 3HAYEHWH OTHOCH-
TEJIBHOTO PACCTOSTHUSI PABHOMEPHOCTH OCBEIIIEHHUS] HAXOIUTCS B TIpeJieiaX HOPMBI.

Crnensmee AefCTBAE OCBETUTEIHHOW YCTAHOBKHM TOYHO TaK)Xe 3aBUCHUT OT
CBETOpacIHpe/ieieHHs] CBETHIILHUKOB, OTHOCUTEIIEHOTO PACCTOSHUS, a TaKXKe Xa-
PaKTEpUCTHUK OCBEIAeMOTO TOMEIIEHHUS, eT0 pa3MepoB M Ko3(DPUIIMEHTOB OTpa-
xeHus. [Ipy mpuMeHeHNH THUTIOBBIX CBETHJILHUKOB W TIPU ONITUMAJIBHBIX OTHOIIIE-
HUSX 3HAYEHUS TTOKA3aTeNsl OCIEIJICHHOCTH HaXOASITCS B IpeiesiaX HOPMBI.

KonmyecTBeHHON Mepoli CTeleH! MyNIbCcallii SBISETCS OTHOIIEHWE W3Me-
HEHUSl CBETOBOT'O IMOTOKA MJIM OCBEIIEHHOCTH 3a TMEPHOJ MEPEMEHHOr0 TOKa K
CpeIHeMy 3HaYEHHUIO ATHX BEJHUHNH.

Bripaxenue st BeMUIuHbI K7 7, XapaKTepu3yIoIel MyIbcallid CBETOBOTO
MOTOKa HCTOYHHUKOB CBETa WJIM CBETHJILHUKOB, U Kj; — XapaKTepHu3yrolllel myibca-

IO OCBCIICHHOCTH Ha pa6oqel71 MMOBEPXHOCTHU, UMCIOT BUJI:
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Kpp = min | (2.24)

= —max _ “min (2.25)

KoaddbunueHT myapcanmy OCBEIIEHHOCTH 3aBUCUT OT KOA(h(PHUIIMEeHTa TyJTb-
caIlii CBETOBOTO TIOTOKAa UCTOYHWKA CBETa, CBETOpACIpe/ie]IcHUs CBETHUIIHLHUKOB,
WX pa3MelIeHHs ¥ OT CXeMbI BKIIFOUEHHS B CETh TpeX(a3zHOro TOKA.

Hopmamu ycTaHaBIUBalOTCS 3HAYEHUS KO3 (GUIIMEHTa MyJIbCallii B 3aBU-
CUMOCTH OT TOYHOCTH 3pHUTENbHOU paboThl. OCHOBHAsI TabIWIla HOPM, B 3aBUCH-
MOCTH OT pa3psijia 3pUTeNbHBIX PadOT, yCTaHABIMBaeT HauOoJIbIllee 3HaYeHHe Ky B

npenenax ot 10 o 20 % (tabm. 2.3).

Ta6numa 2.3.
HopmupoBannbie 3HaueHUS K0P PUITMEHTA TyTbCAITAH
a3psia 3pUTENbHON paboThI 1 I IV-VII

CucreMa ocBelIIEHUS ’
Cucrema 0011IeTO OCBEIIEHUS 10 15 20
CucteMa KOMOMHUPOBAHHOTO OCBEIIICHUS:

e 00II€Ee 20 20 20

e MecTHOe 10 15 20

Ecnu HopMmaTuBHBIE 3HaueHus: Ky He MeHblle, YeM Ky, Jammbl (UJId COBO-
KYITHOCTH JIaMIT B CBETWUJIBHUKE), TO JOMOJHUTEIBHBIX MeEp [JIsi OTrpaHUUYEHUS
myJbcalluii He TpeOyeTcs, B MPOTHBHOM e cilydae HeoOXoaumoe 3HaueHwe K
JOCTUTAETCS TEM, YTO B OCBEIIIEHHH KaXXJOW TOYKH pabodel MOBEpPXHOCTH ydacT-
BYIOT CBETUJILHUKH, IPUCOSTMHEHHBIC K Pa3TuYHbIM (hazaM TpexdaszHoit cetu. Jls
ATOr0 MPUMEHSIOTCS IABYX- U Tpex(a3Hble T'PyNIOBBIE JIMHUH, OCYIIECTBISETCS
OTIpe/IeICHHBIN TTOPSIOK MPUCOCIUHEHUS CBETUIIBHIKOB K pa3HbIM (ha3aM, a B He-
KOTOPBIX CIydasX CBETUJIBHUKU COJMKAIOTCS WJIU K€ B OJJHON TOUKE yCTaHABJIH-
BaIOTCS CIBOCHHBIE HIJIH CTPOSHHBIE CBETHIIBHUKH.

B cnpaBouHuKax TPUBOASATCS TaOUIBI, B KOTOPHIX YKa3aHO, MPU KaKUX
cxemax (ha3supOBKH M IIPU KaKUX PACCTOSHUSIX MEXJy CBETHJIbHUKaMH O0ecIeyH-
BalOTCS Te WM WHBbIe HOpMaTUBHBIe 3HaueHusi Kj;. Hanpumep, Bce 3HaueHus Kj,

HaunHas oT 10%, obecrneunBaroOTCs: MPU YCTAHOBKE B OJTHOM TOYKE TpeX JIaMIl TH-
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na JIPJI wim mpu ycTaHOBKE B CBETHJIBHUKE TPEX JIFOMUHECIICHTHBIX JIAMIT Pa3HbBIX
¢bas.

2.3. DJeKTPOTEXHHUYECKAsl YACTh MPOEKTA

CtpyKTypa 3JeKTPOTEeXHUUECKON YacTh MPOEKTa, HAIIPAaBIEHHOW Ha BBIMOJI-
HEHHE TPOCKTUPOBAHUSI OCBETUTEIILHOW SJIEKTPUUECKON CETH, BKIIOUAEeT B ceOs
BBIOOp HAMPSDKEHUS U UCTOYHWKA MUTAHUS OCBETHTENHHON YCTAaHOBKH, BHIOOp U
000CHOBaHWE CXEeMbl TUTAHUS, pacueT MapKU M CeUeHHUs MPOBOIHUKOB, CIIOCOOOB

WX TIPOKJIAAKU U T.1.
2.3.1. HanpsiskeHue ocBeTHTENbHBIX ceTei

JIst CBETUIILHUKOB OOIIIETO OCBEIIEHUS pa3peliaeTcsl MPUMEHSTh HarpsiKe-
HUSL:

e He Boime 380/220 B mepemMeHHOTO TOKA — MpH 3a3eMIICHHON HEUTpay;

e 220 B — npu U301MpOBaHHOMN HEWUTpaJH.

JInsi CBETUIIBHUKOB MECTHOTO CTAallMOHAPHOTO OCBEIIIEHUS C JJaMIaMH Haka-
JIMBaHUS JOJKHBI TPUMEHSITHCS HANPSHKEHUS:

® B IIOMEINIEHHIX Oe3 MOBRIIIIEHHOM OImacHOCTH He BhImre 220 B;

® B IIOMEIIEHUSIX C MOBBIIIIEHHOW OMacHOCTHIO He BhIle 50 B.

JInsi pydHBIX TIEPEHOCHBIX CBETUJIHHUKOB B MOMEIIEHHUSX C TOBBIIIEHHON
OTACHOCTHIO JIOJDKHO TIPUMEHSThCS HanpspkeHrue He Bbie 50 B. B oco6o Hebna-
TOTIPUSITHBIX YCIIOBUSIX, KOT/Ia OMACHOCTh TTOPAKEHUSI TOKOM yCYTYOJISIETCSl TECHO-
TOHM, HEYJAOOHBIM TOJOXXEeHHeM paboTarolero, COMPUKOCHOBEHHEM C 3a3eMJIeH-
HBIMU METAJITMYECKUMHU MOBEPXHOCTSIMU, AOJKHO MPUMEHSATHCS HAMpsiKEHUE He
BhIlIe 12 B.

Hamnpsixenre 60TbITUHCTBA BBITYCKAEMBIX MPOMBIIIIIIEHHOCTHIO HCTOYHUKOB
cBeTa He mnpeBbimaet 220 B, 4To cOOTBETCTBYET TpeOOBaHUSAM 3JIEKTpoOe30MmacHo-
ctu. JIyis ra3opa3psaHbBIX JaMI, pacCUUTaHHBIX Ha HamnpspbkeHue 380 B, momycka-
eTcsl mpuMeHsITh TuHelHoe HanpspkeHue 380 B cucremsr 380/220 B u da3noe Ha-
npsbkenne cuctembl 660/380 B. Tlpudem 3T0 BO3MOXKHO TOJIBKO MPU COOTIOICHUN

CJIYIOIUX YCJIOBHIA: BBITIOJIHEHHSI BBOJIa B OCBETUTEIBHBIN MPUOOP MPOBOIHU-
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KaMu C HSOJISIHHGIZ Ha HaIIPpSA)KECHUEC HE MCHEC 660 B, BBO/J B OCBETUTEIILHBIN nmpu-

O60p IBYX U Tpex pa3HbIx (a3 cuctemsl 660/380 B 3amperaeTcs.
2.3.2. UcTOYHHKH MUTAHHUS OCBETHTEJIbHBIX YCTAHOBOK

OcBeTHTenbHbIE CETH OOBIYHO HE COBMEINAIOTCS] C CUJIOBBIMU CeTSIMH. Tem
HE MeHee, TUTAaHHUEe OCBETUTENhHBIX YCTAHOBOK OOBIYHO TMPOU3BOJIUTCS OT OOIINX
JUISI CHJIOBBIX W OCBETHTENBHBIX ceTei TpaHChOpPMATOPOB Ha HAMPSHKEHUU
380/220 B npu royxom 3azemMieHun HeWTpanu. OOJacTh MPUMEHEHUSI CaMOCTOs-
TeJTBHBIX OCBETUTENFHBIX TPaHC(HOPMATOPOB OTPAHUUYMBACTCS CIyYasMH, KOT7a
XapakTep CUJIOBOM Harpy3Ky MPOMBIIIICHHBIX TPEeANPUITHH (MOIIHBIE CBapOYHBIE
anmaparhl, YacThIi MyCK MOIIHBIX JIEKTPOABUTaTeNel) He TTO3BOJISIeT TPU COBMeE-
CTHOM MHUTAHWH 00ECTIEYUTh TpeOyeMoe KaueCTBO HAPSIKEHUS y JIAMII.

Ecnu  cunoBble 537eKTPONPUEMHUKH THUTAIOTCS OT CETH HampshKeHUueM
660/380 B ¢ 3a3emiieHHON HEUTpAIBIO, TO K 3TOH K€ CEeTH MOTYT OBITh ITPUCOEIH-
HEHbl CBETUJILHUKH, paccuuMTaHHble Ha HamnpsbkeHue 380 B (razopaspsiaHbie jam-
nibl). [luTanue e OCTaIbHBIX OCBETUTENIBHBIX MPUOOPOB MPOU3BOJUTCS OT TPO-
MEXYTOUHBIX TpaHchopMaTopoB HampspkeHuem 660/380 B wnm OT oTmenmbHBIX
TpaHcpopmaTtopoB HanpspkeHueM 6(10)/0,4 kB.

[Ipu pemieHNM BOMPOCOB TMHTAHWS ABAPUHHOTO OCBEIIEHUS HEOOXOIUMO
yuntbiBath TpeboBanus CHull u ITVD. B Hux yka3piBaercs, 4TO CBETHUIILHUKH
aBapuHHOTO OCBellleHUs 0e30MacHOCTH (IJIs1 MPOAOJKEHHs paboT), a TakkKe CBe-
TUJLHUKY DBaKyal[MOHHOTO OCBEICHHs B MOMEIICHUsX 0e3 eCTECTBEHHOTO CBeTa
JOJDKHBI TIPUCOCIUHSITRCS K HE3aBUCUMOMY HMCTOUHMKY WJIW TIEPEKJIIouYaThcsl Ha
HEro AaBTOMATHMYECKHM TpU BHE3allHOM OTKIIOUYEHHH pabodyero OcCBeIeHUs
(puc. 2.6 a,0).

CBeTUJIBHUKHY 3BaKyallMOHHOTO OCBEILIEHHS B TOMEIICHHSIX C €CTeCTBEHHBIM
CBETOM TPUCOEIUHSIIOTCS K CETH, He3aBUCUMOM OT ceTH pabodero OCBeIleHus, Ha-

YhHasE OT pacnpedeUuTebHOr0 YCTPOMCTBA MOJACTAHIIMA WUJIM OT BBOJA B 3/1aHUE

(puc. 2.6 B).
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Puc. 2.6. BapuanTtsl nutanus pabouero U aBapuiiHOTO OCBEIICHUS
2.3.3. CxeMbl NUTAHUA OCBETHTEJbLHBIX YCTAHOBOK

DrnekTpudecKkas OCBETHTENbHas ceTh B OOIIEM cliydyae MOXKET COCTOSATh U3
ClenyroluXx 3BeHbeB (puc. 2.7): pacmnpenenuTenbHOe YCTPOUCTBO TpaHChopMa-
TOPHOU MmoJicTaHIIMK |, NUTaroas ceTh 2, MarucCTpaJibHbIM IUTOK 3, IIUTKU aBa-
puiliHOTO 4 W TPYMNMOBBIE HIUTKU pabouero 5 oCBellleHWUs], TPyMIoBas ceTh 6, a
Takxke ucTouHuku ceeta 7. [lpu peanuzanuu KOHKPETHBIX CXeM MUTaHUSI OCBETH-
TEJIbHBIX YCTAaHOBOK T€ WJIW UHBIC 3BEHBSI MOTYT OTCYTCTBOBATh.

Kak moka3aHo, ceTH OCBeIlleHUS pa3eNstoTcsl Ha MUTAIOIINE U TPYTTIOBKIE.

K muraromieid ceTu OTHOCSTCS JTWHWUU OT TPaHC(HOPMATOPHBIX TOJACTAHIIMNA WIH
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APYIrUX TOYCK IMUTAHUA OO TPYHIIOBBIX HIUTKOB, K I‘pynHOBOﬁ CCTU — JIMHUHU OT

T'PYNIOBBIX INUTKOB 10 OCBETUTCIIBHBIX HpI/I60pOB.

?

D2

==

l_
'_

Puc. 2.7. CtpyKkTypa OCBETUTENIbHOU CeTH

B Hauane xaxao#l muTarollel JUHUM yCTAHABIWBAIOTCS allapaThl 3aIIUThHI
¥ OTKIIOueHHWs. B Hadame rpymnmoBo# JUHWHN oOs3aTeNleH amnmapar 3aluThl, a OT-
KJIIOYAIOIIWN anmapaT MOXKET He YCTaHABJIMBATHCA MPU HAIMYWHU TaKUX amllapaToB
M0 JJIMHE JIMHUM WJIA, KOTJa YIPAaBJIEHHUE OCBEIEHWEM OCYIIECTBISIETCS anmnapa-
TaMH, YCTAHOBJIEHHBIMH B JIMHUSX TTUTAIOIIEH CETH.

MaructpanbHble OCBETUTENbHBIE IIUTHI MOJIYYaOT MUTAHUE OJTHOW MOIIHOU
JMHUEN OT MOJACTAHIINM, a 3aTeM OCYILIECTBISIIOT pacnpeaesieHue dIEKTPOIHEPTUU
MEXAy MPUCOECTUHEHHBIMU K HUM TPYNMNOBBIM IUTKaM. Hanwuue B cxeme maru-
CTPaJIBHBIX IIIUTOB MO3BOJISIET ClIeNaTh CIOXKHYIO Pa3BETBICHHYIO CETh Oosiee THO-
KOW U CTPYKTYpUPOBaHHOU. DTO TakKe TMO3BOJISIET M30e€kKaTh YPEe3MEPHOTO yC-
JIOHEHUS pacrpeieIMTEIbHOTO0 YCTPOMCTBA MOACTAHIIN Y.

['pynnoBble IIWTKHA, B KOTOPBIX YCTAHABIMBAIOTCS amnmaparbl 3allUThl U
yIpaBJIeHUs JJIsl TPYMIMOBBIX JIMHUM, MpeJIHa3Ha4YeHbl IJIsl TUTaHUs HEMOCPEICT-

BEHHO OCBETUTEHHBIX TPHUOOPOB.
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Pa3smernias B momelieHu TPYNMNOBBIE IIUTKHU, CIEAYET PYKOBOJCTBOBATHCS
CJIeAYIOIIMMH TTOJOKEHUSIMH:
® Ul YMEHBIICHUS] NPOTSIKEHHOCTU TPYIIOBOM CETH U pacxoda MpPOBOJ-
HHUKOBOI'O MaTepuralia IpyNmnoBble IUTKU PACMOJIaraloT B LIEHTPE HArpys3-
KWU;
e sl ynoOcTBa OOCTY>KUBAHUS IIUTKH PACIIONaraloT B MeCcTaX JIeTKOJI0C-
TYTIHBIX JJISI 00CITY KHUBAIOIIIETO IepcoHaIa.
CxeMBbl MUTAIONINX CeTel OTIMYAIOTCS JOCTAaTOYHBIM paszHooOpasuem. [Ipu
ATOM MOTYT OBITh UCIIOJIB30BaHbI KaK paguanbHble, TAK U MATUCTPATHHBIC CXEMBI
nuTanus. Pazauuus Mexay STUMU CXeMaMU C TOUYKHU 3peHUs 00JacTh MPUMEHEHUS
HE3HAUUTENbHBl. B OCHOBHOM TpW pEIIEHWH BOMPOCAa MUTAHUST OCBETUTEIBHBIX
YCTaHOBOK PYKOBOJICTBYIOTCSI KOMIIOHOBKOW MOMEIIEHUA. 3a4acTyl0 OT/IeIbHbIMU
JVHUSIMH CJIeTyeT MUTaTh MTPOU3BOJACTBEHHbIC YUAaCTKH UM 1iexa. [Ipu 3Tom, ¢ of-
HOM CTOPOHBI, IPY HUCIIOTH30BAHUK OOJBIIIOTO YWCIA PAAUABHBIX JTHHUN yBEJH-
yuBaeTcs 001ast MPOTSHKEHHOCTh ceTeil. C Ipyroit CTOPOHBI, IPH MCTIOTb30BAHUH
MarucTpajieil MOTyT 4pe3MepHO BO3pacTaTh C€UeHUs] MPOBOAHUKOB. Huxke mpuBe-
JIEHBI CXEMBbI, HANOOJIee YacTO BCTPEUaIoIIuecs MPU MUTAHWKM OCBEIECHUS U CHJIO-

BBIX DJICKTPOTIPUEMHUKOB OT O0IIUX TpaHchopmaTopoB (puc. 2.8).
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Puc. 2.8. CxeMbl MUTAHUSA OCBETHUTEIILHBIX CETEH
a) MTUTaHWE HETIOCPEICTBEHHO OT IIIUTA MOJICTAHIINY;
0) nuTaHue Yepe3 MaruCTPabHBIN IUTOK;

B) TTUTAHUE TIPU CUCTeMe OJI0K TpaHCHOpPMATOpP-MarucTpab.

Ha puc. 2.8. moka3anpl: 1 — rpynmoBbie MUTKA pabovero OCBeIeHus, 2 —
OTXOJSIIIUE JINHUW CUJIOBBIX 3JIEKTPONIPUEMHHUKOB, 3 — IIUTKH aBapUHWHOTO OCBe-
LIeHUs], 4 — MarucTpaabHble OCBETUTENbHBIE IIUTHI, 5 — TJIABHbIE MATUCTPAJIH.

Ipu pactipeneneHnn CBETUIBHUKOB MEXy JTUHUSIMHA TPYIIOBOM CETH Clie-
IyEeT PYKOBOJCTBOBAaThCS yCTaHOBIeHHbIMU [IYD mpeneiabHBIMM AaHHBIMH TIO
MaKCHMAaJIbHOMY TOKY amnmnapaToB M YMCIy MOJKIIOYEeHHBIX Jamn. Hampumep, B
KXyl ¢aszy rpynmnoBOi JUHUM BKJOouaeTcs He Oosiee 20 jamn HakaJlWBaHWUS,
JIPJI unun He Gonee 60-100 MOMUHECHEHTHBIX JIaMII B 3aBUCUMOCTH OT MaKCH-
MaJIbHOM € IMHUYHOU MOIIIHOCTHA UCTOYHHUKA CBETA.

['pynimoBsie TUHUYM BBITIONHSIOT OJTHO-, IBYX- U Tpex(a3HbIMU. Y BeTUUYEHNE
(dazHOCTH, KaK OBLIO paHee yKa3aHO, MO3BOJIIET YMEHBIIUTh YPOBEHb MMyJIhCallui

OCBCIIICHHOCTH.
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[Tpu mmoCTpoeHWMH TPYMITOBBIX CeTell ISl TpeX(a3HBIX CUCTEM TepeMeHHOTO
TOKa TIPUMEHSIOTCS CIIeIYIOIINE CXEMBI:

® TIIyXO3a3eMJIEHHAs HEUTpaib

» NIByXIIpOBOJHAs oHOda3Has (puc. 2.9a,0);

» NBYXTIpOBOJHAS AByX(dazHas (puc. 2.91);

» TpeXMpoBOJHAS AByX(a3Has ¢ HyJeBbIM TPoBoaOM (puc. 2.98);

» TpexmpoBoaHas TpexdaszHas (puc. 2.9e);

» YeTBIPEXNPOBOIHAS TpeX(azHas ¢ HyJIeBbIM TPOBOAOM (puc. 2.91);
® W30JIMPOBAHHASI HEUTPAIb

» NBYXTIpOBOJHAS IBYyX(dazHas (puc. 2.91);

» TpexmpoBoaHas TpexdaszHas (puc. 2.9¢);
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Puc. 2.9. Cxembl rpymnmnoBkIX ceTel

B kadecTBe croco0a MOIKIIIOUEHHUS] OCBETUTEIBHBIX MPUOOPOB MO (hazam
rpynmnoBoil IMHUKM Hanbosiee MpeanouTuTeNbHbIM siBnsietcs A-B-C-A-B-C.... Jlan-
HBII BapuaHT Hanbosee onTHUMalleH KakK C TOYKU 3pEHUs] CHU)KEHHUS MyJIbCcalliuid oc-

BEIIICHHOCTH, TaK U PABHOMEPHOCTH pacripe/ie/ieHUs OCBEIIICHHOCTH.
2.3.4. Pacuer ocBeTHTEJILHOM CETH

HpH BBITIOJIHEHUU OCBETUTEIbHBIX CETel BBIABUTAIOTCA pPAI 00s13aTeNILHBIX

TpeOOBaHM, KOTOPBIE TOJKHBI OBITH MPU 3TOM yuTeHbl. Cpeiu Takux TpeOoBaHMMA
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MOHO BBIJICIUTh HAJIEKHOCTH, TOJTOBEYHOCTh, MOXapoOe30MacHOCTh, IKOHO-
MUYHOCTB, & TaK)Ke YA00CTBO SKCIUTyaTalluh CeTeu.

[Ipn paccMOTpeHUH BOMPOCOB, CBSI3AHHBIX C PACU€TOM OCBETUTEIBHBIX Ce-
Tel, onpeensieTcsl cnocod BBIMOJTHEHUS! CETH, BBIOMpaeTCsl MapKa MCTOIb3yeMbIX
MPOBOJAHUKOB, PACCUMTHIBAIOTCS WX CEUEHHS, MPOU3BOJIUTCS BBIOOP 3aIIUTHO-
KOMMYTallMOHHBIX arapaToB.

Buvinonnenue oceemumenvhuix cemeii. B xauecTBe MPOBOIHUKOBOTO MaTe-
puana JUisi BBIMOJHEHUS CeTed MPUMEHSIOTCS amoMuHHA U Menb. Hanbombiee
pacnpocTpaHeHue TOMYyUNIM NPOoBoJa U Kabelu ¢ allfoOMUHUEBBIMU JKMIIAMU B OC-
HOBHOM BCJIEJICTBHE CBOel Oomblleil 5KOHOMUYHOCTH. [IpuMeHeHne ke MeIHBIX
MPOBOJAHHUKOB, 00JaAIOIIUX HECKOJIBKO JIyUIIMMH XapaKTepUCTHKAMHU (MEHbIIIee
yAelbHOe COMPOTUBIIEHNE, OO0JbIlIas MeXaHWuecKasi MPOYHOCTh), Kak MpaBHIIo, pe-
KOMEH/IyeTCsl B MOMEIICHUAX C XUMHUYECKH arpecCUBHBIMU CpellaMu, C OOJBIINM
ypOBHEM BHUOpALIMH, BO B3PHIBOOMIACHBIX TIOMEIIEHHUS], & TAKXKe B KUJIBIX 3TaHUSX.

OcHOBHBIE peKOMEHJAIllMY MO UCTIOJIb30BaHNI0 KOHKPETHBIX BUIOB U MapoK
MPOBOJHHUKOB B 3aBUCUMOCTH OT XapaKTEPUCTHUKU OKPYIKaloIei cpesibl U 0COOeH-
HOCTe# MoMelleHus] MPUBOJATCS B HOPMaTUBHO-TeXHUYEeCKOU nuTtepatype. Cpenu
HauboJee pacnpoCTPaHEHHBIX BUJIOB JJIEKTPOMPOBOJIKA MOXHO OTMETHUThH Clie-
AyIOLIHe:

e He3alllMIleHHbIe n3onupoBanHble posoza (AITPTO, ATIB, APTB);

e 3amuieHHble posoza (AITPD);
kabemn (ABBI', ABPI', AHPT);

e ocBeTuTelnbHbIe MUHOMPOBO I (ITIOC).

Mapku ykazaHbl JiJIs IPOBOJITHUKOB C aJIFOMUHUEBBIMU KUJIaMU, aHAJIOTHY-
HbIE U3JIeNIUS C MEAHBIMU XUJIaMU OTJIMYAIOTCS OTCYTCTBUEM HadalbHOU OYKBBI A.

[To criocoOy BBITIOTHEHHSI JIEKTPOMPOBOJIKY B 3AAHUSIX TIOIPA3IEISIOTCS HA
OTKPBITBIC U CKPBITHIE.

B nanHoe BpeMmsi B 0011IeCTBEHHBIX, aIMUHUCTPATHBHO-OBITOBBIX, HHKEHEP-
HO-JTA0OPATOPHBIX W APYTUX MOJOOHBIX 3MAHUSX, HOJHKHA TMPUMEHSITHCS CKPBITas

MMpOoKJIaJKa TTpOBOOOB. Kaxk nmpaBuJIO, CKPBITAsad MMPOBOAKA BBITIOIHACTCA: B UMCIO-
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IIMXCS KaHanaxX M MyCTOTax CTPOUTENBHBIX KOHCTPYKIIUM, B 3a30paxX MeXIy TUIH-
TaMH, B CJIO€ IITyKaTypKH, B CTICIIUAJIBHO MOATOTOBICHHBIX Oopo3nax u T.14. [pu
HEOOXOAMMOCTH BBITIOIHEHHSI CMEHSIEMOM MPOBOAKKA BO3MOYKHA TPOKIJIAIKA MPO-
BOJIOB B MOJIUATUIICHOBBIX WM CTAIBHBIX TPyOax.

JI7ist MpOM3BOACTBEHHBIX U BCIIOMOTATEIbHBIX 3/1aHUH Clie[lyeT Mpeumyliie-
CTBEHHO MPUMEHSITh OTKPBITYIO MpoBoiaKy. IIpu 3ToM B KauecTBE KOHKPETHBIX
CrocoO0B peanu3alii MOXKET UCTOIB30BaThCS: MPOKJIaaKa Kabelel U 3alluIleH-
HBIX MPOBOJIOB HEMOCPEACTBEHHO MO CTPOUTENbHBIM KOHCTPYKLHUSAM 3[aHUs, MPO-
KJIaJIka He3alllWIIeHHBIX W30JIMPOBAaHHBIX MPOBOJOB B JIOTKAX, Kopobax, Tpyodax,
BBITIOJIHEHWE CEeTel C TOMOIIBIO IIWHOMPOBOAOB. ONpenensoliM YCIOBUEM B
BBIOOpE BU/IA TIPOKIIATKA SIBISIETCS XapaKTePUCTHKA OKPYIKAIOIIEeH CpeIbl.

Pacuem snexmpuueckoii nacpysxku. B 3aBUCUMOCTH OT XapakTepa MpOU3BOI-
CTBa U Ha3HAYCHUS TTOMEIICHHI YacTh JIAMIT TI0 Pa3IMYHBIM IPUYUHAM OOBIYHO HE
BKJIFOUEHA, TOATOMY IPHU pacueTe ceTeil dNMEeKTPUUEeCKOro OCBEIEHUS MOJIb3YIOTCS
pacyeTHON MOIIHOCTHIO, KOTOpasi OMpeIeNIsIeTCs C UCTOJIb30BaHUEeM Kod(dulreH-
Ta crpoca.

P, =nPK.a, (2.26)

r7ie 7 — KOJIMYEeCTBO JlaMI, P — MOITHOCTh 0/1HO# NaMmIibl, K, — KO3 ULIUEHT cpo-
ca, o — KO3(Q(ULNUEHT, YUYUTHIBAIOIINN MOTEPH B MyCKOPETYJIHUpYIOLIel annapary-
pe.

JInsi TIOMUHECIIEHTHBIX JIaMI TPU CTapTEPHBIX CXeMaX BKIIOUEHHUS KOd(-
¢unueHT o paBeH 1,2, npu 6eccTapTepHbix cxemax — 1,3, ans gamn JAPJI— 1,1

KoaddbummeHTs cipoca 111 HEKOTOPBIX 00BEKTOB IPHUBEIEHHI B Ta0. 2.4.

Tabnwuia 2.4.
Benuuunst K, 15 pa3nuyHbIX 00BEKTOB
HaumenoBanue K.
I'pyninoBblie ceTn 1
ABapuiiHoe ocBellleHHe, HapyKHOE OCBEIICHHE 1
Heb6omnbine mpon3BoICTBEHHBIE 3TaHUS 0,95
AJIMAHHUCTpaTHUBHBIE 31aHUS 0,9
KpynHbie npon3BoACTBEHHBIC 3aHUS 0,8
Ckitazickye moMeleHust 0,6

49



PeakTuBHas MOIITHOCTH OCBETUTEIILHOM YCTAaHOBKHY BBITUCIIACTCA T10 (bOpMy-

e
Qp = Pptg(p. (2.27)
[Tpu 3TOM KO3 UITMEHT peaKTUBHOU MOIIHOCTH OMpeesieTcs] BUIOM HC-
TOYHUKOB cBeTa. J[ns mamMn HakanuBaHus tgp paBeH 0, A5 razopa3psaHbIX JaMil
MPY WCTOJIb30BAaHUHW KOMITIEHCUPOBAHHBIX CXE€M MYCKOPETyJIUPYIOIIUX yCTPOMCTB
tgp paseH 0,9-0,95, 6e3 koMIieHcannK peakTUBHOW MotHOCTH — 0,5-0,75.
Buibop ceuenuii nposoonukoe no nacpesy. B 3aBUCHMOCTH OT (pa3HOCTH OC-
BETUTEJILHOM CETH TOK OTpeiesisieTcs 1o GopMyiam:
e s ogHOGhA3HON ceTH
P P
@ @
e s IByx(a3HOU ceTn
P

P (2.29)

P 2U 4 cosg ’

e s TpexdazHoi ceTn
P
1,= @—p , (2.30)
,COSQ
rae P, — akTHMBHAs pacyeTHas MOILHOCTb Harpy3KH OJHOM, IBYX HJIH Tpex (a3 co-
OTBETCTBEHHO, COS® — KO3QQHULUNEHT MoIHOCTH Harpyskw, U,, U, — nmuHeliHOE 1
(hazHOe HATIPSKEHUS CETH COOTBETCTBEHHO.

B cooTBeTcTBUU C pacyeTHBIM TOKOM IO CIPABOYHOW JIUTEpAType Ompene-
JseTCs JUIUTENIbHO JIOMyCTHMasi TOKOBasi Harpy3ka mpoBomHuka. [Ipm 3toMm co-
rnacHo [TYD ceuenune HyneBbIX pabOYMX MPOBOJAHUKOB TPEX(Pa3HBIX MUTAIOMNX U
TPYTIMOBBIX JUHUN JOJKHO BRIOUPATHCS:

® ISl yYaCTKOB CE€TH, MO KOTOPBIM MPOTEKAET TOK OT ra3opa3psiAHBIX JaMIl

C KOMIIEHCUPOBAHHBIMU ITyCKOPETYJIUPYIOIIMMH anmnapatamu, a TakxKe

IpUu 3alINUTE TpeX(baSHBIX OCBCTUTCIIBHBIX MUTAIOINUX U TPYIIIIOBLIX JIN-

HUM NpeaoXpaHUuTCIIIMAU HUJIM OOHOTIOJIFOCHBIMU aBTOMATUYCCKUMU BBI-
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KIIFoUaTeIsiMUA TpH JTIOOBIX MUCTOYHHMKAX CBeTa, CeUueHHWe HyJeBhIX pabo-
YUX TIPOBOJHUKOB Clle[lyeT TPUHUMATh PaBHBIM CeUeHHUIO (ha3HBIX MPO-
BOJTHUKOB;

® ]ISl yYACTKOB CETH, MO KOTOPBIM MPOTEKAET TOK OT ra3opa3psiAHBIX JaM

C HEeKOMIEHCUPOBAHHBIMH ITyCKOPETYJIUPYIOIUMH anmnapaTami — He Me-
Hee MOJIOBUHBI cedeHMs (Pa3HBIX MPOBOJHUKOB MPHU OOJBIINX CEUEHUSX,
HO He MeHee 16 MM” IS MeIHBIX W 25 MM® IS alIOMHHHEBBIX MPOBO-
TIOB.

Buvibop ceuenuil nposoonuxos no nomepe nanpasxicenus. VIcTouHUKU cBeTa,
MpUMEHSIeMbIe B CETSAX JEKTPUUECKOTO OCBEIIeHNs] BeChMa YyBCTBUTEIBHBI K TO-
TepsiM HanpspkeHus. [103TOMy B OCBETUTENBHBIX CETSIX BaXKHO 00ECEeUUTh JOIyC-
TAMBIA YPOBEHb HaNpsHKeHUs, yKa3aHHbIN [TY 3.

OO611as motepst HaPsHDKEHUS B CETH 10 HanboJiee y1aJeHHOTO0 CBETUIIFHUKA
AU, =U, -U.;, —AU,, (2.31)
rae AU, — pacnonaraemasi motepsi HanpsbkeHust B cetd, U,, — HOMHHAJIBHOE Ha-
MpsbKeHue TPU XOJIOCTOM Xojie TpaHchopmaropa, U, — NOomycTUMasi BeJIWMYHWHA
HaNpsDKeHUs1 y Haubosee yaaneHHOro CBeTHIbHUKA, AUy — moTepsi HanpsDKeHUs B
TpaHcgopmaTope.

B Boipakenuu (2.31) HampsikeHHE XOJIOCTOTO X0JAa TpaHC(HOPMAaTOPOB MPH-
HUMaeTcsi paBHbIM 105% HOMHHANIBHOTO 3HAUEHUS HAIPSIKEHUS JIaMIl, JIoMycKae-
Moe e cHkeHne HanpspbkeHust mo ['OCT 13109-97 y namn pabodero ocBelieHus
MTPOMBIIIEHHBIX 31aHUI cocTaBisieT 2,5%.

Kak BugHO, B popmyrie ob1iei moTepu HaMpsHDKEHUS B CETH MEPEMEHHOH sIB-
asietcss Tonbko AUr, KoTopasi 3aBUCUT OT MOIIHOCTH MHTAIOIIEro TpaHchopMaTo-
pa, ero 3arpy3ku u K03 ¢uiineHTa MOIHOCTH ceTH. OnpeneneHHbie Mo Gopmyie
(2.31) 3nauenust 4U, ¢ yueToM cBeieHHI 00 00Ieill pacyeTHOW Harpy3ke TpaHc-
(hopMaTOpHOI MOACTAHIIMM, OT KOTOPOM 3amUTaHbl OCBETHTENbHBIE CETH, TPUBO-

JSATCSI B CIPABOYHOU JIUTEpAType.
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Hpenq:{e (%1 HepeﬁTH K HETTOCPCACTBCHHOMY pPACUCTy CCUCHUA JIMHUU, pac-
CMOTpUM cnyqaﬁ OTIPECACIICHUS TIOTCPU HAIIPSIKCHUA B HBYXHPOBOHHOﬁ CC€TH (pI/IC

2.10).

Ln,Rn

LR,

LR

I] [2 [n

Puc. 2.10. OgHonuHeliHOe n300pakeHne ABYXITPOBOIHOMN JIMHUH

[ToTepst HampspDKeHUsT B ABYXIPOBOAHOW JIMHWUM paBHA Pa3HOCTH abCONIOT-
HBIX BEJIMUWH HaIpsOKEHUs B Havajle W B KoHIE JuHuM. [Ipu 3ToM anis onpenene-
HHUS TIOTE€PU HANIPSDKEHUS B ABYXITPOBOJHOM CETU JOCTATOYHO OMPENIEIIUTh MTOTEPIO
HanpsHKEeHUSI B OJTHOM MPOBOJE U TTOJTYyUYEeHHBIN pe3yJIbTaT yABOUTH.
JInst TMHUM C 1 OTBETBIICHUSIMU
n
AU =2 I,R;, (2.32)
i=1
rae [ — TOKU B OTBETBJIEHUSIX JIMHUH, R — COMPOTUBIIEHUS TPOBOAOB OT Ha4aJIa JIM-
HHW JI0 COOTBETCTBYIOIIETO OTBETBICHUSI.
Ilonmaras ceyeHune u MaTepuall MPOBOJOB BAOJIb BCEW JIMHUU OJUHAKOBBIMH,

MMOJIYUYHUM BBIPAKCHUC IJISA OTIPCACIICHUSA TTOTCPU HATIPSIKCHUSA

2 n
i=1
rac y — npoBOAUMOCTL TTPOBOIOB, S — ceuenmne Y49aCTKOB JIMHUH, L — JJIMHBI TTPO-
BOJOB OT Ha4aJia JUHHUH JO COOTBETCTBYIOIICTO OTBETBIICHU .

HOTGpSI HaIIPpAXKECHUA B JIMHUU B TIPOLHECHTAX OT HOMUHAJIBHOTO HAITPSXKCHUS

AU% =210 1 (2.34)

n i=1
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[epeiins B BeIpakernu (2.34) OT TOKOB K 3aJJaHHBIM MOIIHOCTSM OTBETBJIE-
HHﬁ, MoJIydacM OKOHYATCIIbHOC BBIPAXKCHUC IJIS TIOTCPU HAIIPAKCHUSA
A% ==2%pr, (2.35)
U, i=1
rae P — MOIIHOCTE 3JeKTPONPUEMHHUKOB KaXKIO0TO OTBETBJIEHUS.
Bce npuBesieHHbIE BBIBOKI CIIPABEUIUBLL U JUI Cy4das TPEeX(a3HbIX CETEH.
Torma ¢ yuetom BeIpaxkeHus (2.35) ceueHre TUHUN, PACCUUTAHHOE IO TIOTEPH Ha-

MIPSKEHUST MOYKHO OTIPEIETUTh CIISTYIOIINM 00pa3oMm:

M
=—, (2.36)
CAU,
rae M — MOMeHT Harpy3kH, paBHbIi Y PL;, C — KO3 dUIHEeHT, 3aBUCSAIINI OT Ha-
i=1

MIpsKEHUA U MaT€pyalia IpOBOJHHUKA U BKJ'IIO‘IaIOHII/Iﬁ B ce0s1 B IOCTOSIHHEIE BEJIU-

YuHBI BeIpaxeHus (2.35). BoamoxxHble 3HaueHus: C mpuBesieHb! B Ta0m. 2.5.

Tabmnuma 2.5.
3navenust kodpdunmenta C
Hanpsxenie, 3HaueHus ko3¢ puLeHTa
B CucremMa ceTH 1 poj] TOKa JUTSI TIPOBOTHWKOB
MEJIHBIX | aTFOMHUHHUEBBIX
380/220 TpexdazHast 4eThIPEeXTTPOBOAHAS 72 44
380 Tpexdaznas TpexmnpoBoaHAs 72 44
220 Tpexdaznas TpexmnpoBoaHAs 24 14,7
380/220 JIByx(aznas TpexmpoBoaHasI 32 19,5
290 JIByXTIpOBOTHAS TIEPEMEHHOTO U 12 74
MTOCTOSTHHOTO TOKQ ’

Ecnu oTaenbHBIE YU4acTKH CETH BBIMOJHEHBI MPOBOJIHUKAMHU Pa3HOTO ceue-
HUS, TO BO3HHMKAeT 3aj7ja4a HauOoliee dKOHOMHUYHOTO pacrpesiesieHus] moTeph Ha-
MPSOKEHUS MEXKAY OTAENBHBIMU 3BeHbsIMU ceTH. [Ipu 3ToM pacuet cienyet npous-
BOJUTH IO YCIOBUSIM OOIIEr0 MHHMMYMa pacxoja MPOBOAHUKOBOTO MaTtepuaia. B
3TOM CJIydae CEUeHHE KaXKJIOro ydacTKa OMNpeaessieTcsl ¢ yYEeTOM MPUBEIEHHOTO
MOMEHTAa

M=SM+Yam, (2.37)
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rae XM — cyMMa MOMEHTOB JJAHHOTO M BCEX MOCJEAYIOIMNX YYacTKOB, C TEM K€
YHCJIOM TIPOBOJIOB B JIMHWUM, 2m — CyMMa MOMEHTOB TMHUTAae€MbIX uUepe3 MaHHBIN
y4acTOK JTUHUH C WHBIM YHCIIOM TIPOBOOB, & — KOX(M(UIIMEHT MPUBEICHUS MO-

MeHTOB (TabJ. 2.6).

Tabnuma 2.6.
3HavueHus kodhdUIMEHTA o
K
JIunns OtBeTBNeHUE 03puieHT
MIpUBEICHUS
Tpexdaznas OpnnodaszHoe 1,85
YeTBIPEXTTPOBOIHAS JIByxda3Hoe TpeXImpoBOIHOE 1,39
azHa
JlByxgasnas Onnodaznoe 1,33
TPEXTPOBOTHAS
Tpexdazna
pexgasnas JIByXmpoBO1HOE 1,15
TPEXTPOBOTHAS

3awuma oceemumenvrvix cemeil. OCBETUTENbHbIE CETH HE3aBUCHUMO OT
croco0a WX MPOKJIAAKU TOJKHBI OBITh 3alIUIIEHBl OT TOKOB KOPOTKOTO 3aMbIKa-
Hust. Kpome Toro, HeKOTOpbIe BUABI OCBETUTENBHBIX ceTei cornacHo [1YD momxk-
HBI UMETh TAKXKE 3aIIUATY OT neperpy3ku. K Takum cetsiMm OTHOCSTCSA:
® CEeTM BHYTPU TIOMEIIECHWH, BBITTOJHEHHBIE OTKPBITO MPOJIOXKEHHBIMH
MTPOBOJTHUKAMU C TOprovei HapyKHOW 000T0UKON MITH M30JISIIHNEH;
® OCBETHUTEJIbHBIE CETU B KHUIIBIX M OOIIECTBEHHBIX 3[JaHUSX, B TOPTOBBIX
MOMEILIEHUSX, CIYXKeOHO-OBITOBBIX MOMEIICHHUSIX MPOMBILUICHHBIX Mpe-
MPUSTUH, BKJIIOYAsi CeTH Jisl OBITOBBIX U TIEPEHOCHBIX 3JIEKTPONMPHUEMHU-
KOB, a TAK)K€ BO B3PBIBO- U I10YKAPOONIACHBIX 30HAX.
3ammTa OCBETUTENBHBIX CETEN OCYIIECTBISETCS MPU MOMOILHN TIABKUX Mpe-
JNOXPaHNUTENIEW WM aBTOMATHYECKUX BBIKJIIOYATENEH, YCTAaHOBJIEHHBIX Ha IIMTaX
MTOACTAaHLIMH, MATUCTPAIIBHBIX U I'PYIIIOBBIX IIIUTKAX.
HoMmuHansHBIe TOKH anmapaToB 3alllUTHl cleAyeT BEIOMpaTh HAUMEHBIIIUMHU
II0 PACYETHBIM TOKaM COOTBETCTBYIOIIMX y4YaCTKOB CE€TH, HO BMECTE C TEM OHM HE
JOJKHBI cpabaThiBaTh MPHU CIyYalWHBIX MUKaX Harpy3ku. B ocBeTHTENBHBIX ceTsIX
TaKkue WKW CO3JAI0TCS W3-3a2 HAJWYMSl Y WCTOYHHKOB CBETa MYCKOBBIX TOKOB.

HawnGonee HebGmaronpusTHB B ’TOM OTHOIIEHUH Ta30pa3psiaHbIe JIAMIThl BBICOKOTO
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JaBJICHUA. C YUYETOM 3TUX YCIJIOBUSA CICAYCT BBIGI/IpaTB BaLL[HTHBIﬁ arftapar 1mo yc-
JJOBHIO:

Ly =KL, (2.38)

rae I, ., — TOK 3aluTHOTO anmaparta, K — ko3¢ OUIUEHT, yUUTHIBAIOIINMN TTyCKOBOU
TOK MCTOYHMKA cBeTa, [, — pacueTHblii Tok nuHuH. Koaddunuent K npuHumaer
3HaueHus 1,0-1,4 B 3aBUCHMOCTH OT UCTIOJIb3yEMbIX HCTOUHUKOB CBETA.

[TYD ycraHnaBnuBarOT HapsiAy C MPOBEPKOM Ha JOMYCTUMBbIE HarpeB U Mote-
PO HANPSIKEHUS ONPEIeICHHbIE COOTHOILICHUSI MEX/ly TOKaMH 3allMTHBIX amnmnapa-
TOB U JUIUTENHHO TOMYCTUMBIMUA TOKaMH TIPOBOJIHUKOB, T.€. MPOIMYCKHOM CTOCO0-
HOCTBIO TPOBOJIOB M KaOeneil. B COOTBETCTBUU € ATHUM, B CETSX, 3AIIUIIAEMBIX
TOJBKO OT TOKOB K3 (He TpeOyrolux 3alIuThl OT Meperpy3Ku) N0HKHO obecrieun-
BaThCsl YCJIOBHE, UTOOBI TTO OTHOIICHHUIO K JIJTUTENHHO JOIYCTAUMBIM TOKOBBIM Ha-

rpy3KaM IIPOBOTHUKOB aIapaThl 3alUThl UMETTH KPATHOCTh He Ooiee:

300% nns HOMMHAJIBHOTO TOKA MJIABKON BCTABKH MPETOXPAHUTENS;

e 450% pnns TOKa yCTaBKM aBTOMATHYECKOTO BBIKIIIOYATENSI, WUMEIOIIETro
TOJIKO MaKCUMAaJIbHBIA paclenuTeNb (0OTCEUKY);

e 100% nisi HOMWHAJIBHOTO TOKa PACIENUTENs aBTOMAaTUUYECKOTO BBIKJIIIO-
yaTess ¢ HeperyJaupyeMoi oOpaTHO 3aBUCSIIEH OT TOKa XapaKTepUCTH-
KOM (HE3aBUCUMO OT HAJIMUMS UM OTCYTCTBHUS OTCEUKH ),

e 125% nnst TOKa TpoTraHUs paclENUTeNsl aBTOMATHYECKOTO BBIKITIOUATEIS
C peryJupyeMoi oOpaTHOM 3aBUCSIICH OT TOKA XapaKTePUCTUKOM.

B cetsx, 3amuiaeMbIx oT meperpy3ok, JOJIKHO OBITh 00ecredeHo ycloBue,
YTOOBI 110 OTHOIIICHUIO K JUTUTEIBHO JOMYCTUMBIM TOKOBBIM HAarpy3Kam armapaThl
3aIIUThl UMEJTN KPaTHOCTh He Ooliee:

e 80% maJisi HOMUHAJIBHOTO TOKA TJIaBKOM BCTaBKM UJIM TOKA YCTaBKHU aBTO-
MaTHYECKOIO BBIKIIFOUATENsl, UMEIOLIEro TOJIbKO MaKCHUMAallbHBIN paclie-
MUATENb, — JJIT TTPOBOJHUKOB C TIOJIMBUHUIXJIOPUTHON, pe3UHOBON H30-
JSIUKeit; 71 MPOBOJHUKOB, MPOKJIA/IbIBAEMbIX B HEB3PHIBOOMACHBIX MPO-
W3BOJICTBCHHBIX MOMEIICHUSIX MPOMBIIIJICHHBIX TIPEATPUSITUH, TOMyCcKa-
etrcs 100%;
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e 100% pnyis HOMMHAJIBFHOTO TOKA MJIABKOW BCTaBKW WJIM TOKA YCTaBKH aB-
TOMaTUYECKOTO BBIKIIIOUATENs, UMEIOIIEr0 TOJIhKO MaKCUMAaJbHBINA pac-
LIETIMTENb, — JJIs1 Kabenel ¢ OyMa)KHON U30JISIHEH;

e 100% nys HOMHUHAIIBHOTO TOKa PACIENUTENs aBTOMAaTUYECKOTO BBIKJIIO-
yaTess ¢ HeperyJaupyeMoi oOpaTHO 3aBUCSIIEH OT TOKa XapaKTepUCTH-
KOM (HE3aBHMCHUMO OT HAJTWYHUS WJIM OTCYTCTBHS OTCEUKH) — JJISI TIPOBOJI-
HHUKOB BCEX MapOK;

e 100% nyst ToKa TpOraHUs pacIENUTeNs aBTOMAaTHUUECKOTO BBIKIIIOUATEIS
C peryimpyeMoi OOpaTHO 3aBUCSINEH OT TOKA XapaKTEPUCTUKON — IS
MPOBOJIHUKOB C MOJMBUHWIXJIOPUIHOM, PE3UNHOBOU U3OJISILIUECH;

e 125% nnst TOKa TpoTaHUs paclENUTeNsl aBTOMATUYECKOTO BBIKITIOUATEIS
C perynupyeMoii oOpaTHO 3aBUCSIIEH OT TOKa XapaKTEPUCTUKOU — ISt
Kabenelt ¢ OyMa)KHOU H30JISIITUEH.

B ciyuae, xorna npu yJoOBIETBOPEHUH 3TUX YCIOBHM, TOK HE COBMAIAET C

JOTTYCTUMBIM TOKOM ITPOBOJHHUKA, pa3pelraeTcss IPpUMEHSITh IPOBOJ OJMKAKIIEro
MeHbIIero ceueHus. OHAKO MPU 3TOM OH HEe JOJDKEH OBITh MEHBIIIE PacUeTHOTO

TOKa JIMHUH.

3. ABTOMATU3UPOBAHHOE IMPOEKTUPOBAHHUE

3.1. Oo0mue ceeaenust o CAIIP

WNness aBTomMaTtu3alnuu MPOEKTUPOBAHUS TMOSBUJIACH C BHEAPEHHWEM B HAIILy
KA3Hb BBIUUCIUTEIRHOW TeXHWKH. OIHAKO, TEXHUYECKHE CpPEeICTBa, MO3BOJISIO-
M€ pean30BaTh MOJOOHBIE 3aMBICHBI, MMOSBUJIUCH JIUIIb BO BTOPOM ITOJOBUHE
XX Beka.

B 3T0 Bpems mpakTH4YeCKH BO BCEX OTpaCisiX HApOJHOTO XO3SiCTBa Hallleu
CTpaHbl CO3JaBAINCh CUCTEMBl aBTOMAaTU3UPOBAHHOTO ITPOeKTUpOoBaHus. [Ipu 3ToM
B O0IIeM cjydae B Pa3BUTHU aBTOMATHU3UPOBAHHOTO MPOCKTUPOBAHUSI OOBITHO

BBIACIIAOT CIICAYIOIUE TPpU YCIIOBHBIX TIEpUOJa:
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e 1950-1960 rr. — TeopeTHuecKkre HCCIENOBAHUS BO3MOXXHOCTH PEIICHUS
AEKTPOTEXHUYECKUX U KOHCTPYKTOPCKUX 3anady Ha DBM u cozmanue
MepBbIX MPOrpaMM JJIsl pelleHUsl ATUX 3a/1ay;

e 1960-1970 rr. — pa3paboTka METOAOB, aITOPUTMOB U TMPOTPAMM pelrie-
HUSI OTJISJILHBIX 3aJ1a4 U3 PA3IMUHBIX ITAMOB MPOSKTUPOBAHUSI.

e C 1970 r. — pazpabotka metomonorudeckux ocHoB CAIIP u mpomgomxke-
HUe paboT, XapaKTePHBIX LTSI TIEPBHIX IBYX TEPHOIOB.

UYro xe HemocpelcTBeHHO mpejcTapisieT coboit CAIIP, B ueM cocTtout ee
Ha3HAYeHWe U YTO MOJIJIEKUT aBTOMATU3ALINU?

Ucxonss w3 Ha3Banusi, HazHaueHueM CAIIP sBnsieTcs mpoekTHpoOBaHUE.
[Tpyuyem moa 0OBEKTOM MPOEKTUPOBAHUS B JAHHOM CiIydae MOHUMAIOTCS JHOObIe
W3JeNNs], CUCTEMBI WJIM TEXHOJOTUYECKUe MPOLIECChI, MPOEKTUPOBAHUEM KOTOPBIX
3aHUMaeTcss caMm 4venoBek. OOBEKTOM aBTOMAaTH3allMM SIBISETCS COBOKYMHOCTH
JeUCTBUN MPOEKTHPOBIIMKOB, pa3padaThIBaIOIINX MPOEKT KOHKPETHOTO 00bEeKTa U
0(OPMIISIIOIIAX PE3YIBTATH Pa3pabOTOK B BUJIe pabodeil MPOEeKTHOH JOKYMEHTa-
UM,

[TockonbKy B mpoliecce MPOSKTUPOBAHUS JTHOOBIX 00OBEKTOB BO3MOXKHO BbI-
JIeNTUTh HEKOTOPhIe OJIMHAKOBBIC OTIEPAIINH U JEUCTBUS, 3TO MO3BOJISIET (hopMan-
30BaTh 3HAYMTENBHYIO YacTh MPOEKTHBIX MpoLeIyp W pa3paboTaTh cpeAcTBa MX
apToMatu3auuu. JlJis 3TOro co3jgaercs cxema BCero Ipolecca MpoeKTUPOBAHUSI.
3aTeM Takasi CTpYKTypa ¢ IOMOIIBIO METO/IOB AEKOMMO3UIINN pa3OnBaeTcsl Ha Pl
3TarnoB U TIOJI3TANOB A0 KOHKPETHBIX MPOCTEHIIINX ONepaiyii.

[Tocne Takol JEKOMIMO3UILMU ATU OMepalii MOKHO OMUCATh C UCIOJIb30Ba-
HUEM MaTeMaTUYeCKUX METOJIOB M OMpeAeNTh HHCTPYMEHTaIbHbIe CpelCcTBa s
WX aBTOMATH3alUd. 3aTeM HeoOXOIWMO PAcCMOTPETh BbBIJEICHHBIC MPOEKTHBIC
ofepalny M CpeicTBa aBTOMATU3allMi B KOMILJIEKCE U HAWTH CIOCOOBI CHHTE3UPO-
BaHMSI UX B €IUHYIO CUCTEMY, OTBEUAIOIIYIO MTOCTABICHHBIM LIETISIM.

Takum o6pazom, CAIIP mpencraBisieT co00i COBOKYITHOCTh BBEIYMCIATEIh-
HBIX CpEACTB, OOBEAWHEHHBIX B JIOKaJbHYIO CE€Th, a TaKXe MporpaMMHO-

MEeTOUYECKUH KOMILUTEKC, HEOOXOUMBIH ISl peali3aliy MPOSKTHBIX ONEepPaIliid.
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3.2. CocraB u crpykrypa CAIIP

Urak, c yueroM BeimeckazanHoro, CAIIP — »3To opranusaiuoHHo-
TeXHUUYEeCKasi CTPYKTypa, COCTOSIIIAs U3 KOMIIJIEKca CPeJICTB aBTOMATU3allUN TIPO-
eKTUPOBAHUSI, B3aUMOCBSI3aHHOTO C TI0JIpa3/ie]IeHUSIMU TTPOSKTHOM OpraHu3allud, U
BBITIOJTHSIIOIIAs] aBTOMAaTU3UPOBAHHOE NMPOSKTUPOBaHUE 0OBEKTOB.

CrpyktypHbiMu cocTaBHbIMU YacTsiMu CAIIP siBnsitoTCsl caMOCTOSITEeNbHbIE
MOJICHCTEMBI, 00JIaIal0IIie BCeMH CBOMCTBAMU CHUCTeM. [lodcucmemoii Ha3bIBAIOT
BBIJISJICHHYIO TI0 HeKOTOpbhIM mpu3HakaM dacth CAIIP, obecneunBarolyro momiy-

YCHHUEC 3aKOHYCHHBIX IIPOCKTHBIX pemeHHﬁ.

CAIIP
Monayns 1 Monyns 2
MIPOEKTUPYIOLIN I o0cITyKUBarOLIU A

Puc. 3.1. Iloncucremsr CAITP

[To naznauenuro noacuctemsl CAIIP pazmensitoT Ha MPOEKTUPYIOIIIUE U 00-
cinyxuBatomue (puc. 3.1). K mpoekTUpyroLIUM OTHOCST MOJCUCTEMbI, BBIMOJ-
HSIIOIIHME MPOEKTHBIE MPOIeAyphl U oneparui. K o0cmyXuBarommM OTHOCST TTO/-
CUCTEeMBI TIOMCKAa WH(OpPMAIUH, TOJATOTOBKH JOKYMEHTAIUH, rpadaeckoro oTo-
OpakeHHs, MpeIHa3HAYEHHBIC IS MOIACPKaHUS PabOTOCIIOCOOHOCTH IMPOEKTH-
PYIOIIUX TTOJACUCTEM.

[To omuowenuro xk 06vexmy npoexkmuposarus Pa3TuvaloT 00BEKTUBHO OpH-
eatupoBanabie (O-O) u oowpexTHO-He3aBucuMbie (O-H). K O-O oTHOCcsT Te mon-
CUCTEMBI, KOTOPbIE BBITIOJHSIOT OJHY WU HECKOJBKO MPOEKTHBIX MPOLEeAYp WU
oTmepannii, HeMOCPEICTBEHHO 3aBUCUMBIX OT KOHKPETHOTO 00BEKTa MPOECKTHUPOBA-
Hus. K O-H oTHOCST mopcucTeMpl, BEITIONHSIONIME YHADUITMPOBAaHHBIE TTPOSKTHBIC

MPOLIEIYPHI ¥ OTIepaLIvHy.
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Ucnons3ys Takyto cTpykTypy, CAIIP kakoro-nn6o mpeanpusaTus Kak clIoxk-

HYIO TCXHUYCCKYIO CUCTEMY MOXKHO TPEACTABUTH C IMOMOIILIO BBIYUCIIUTEILHOMU

ceTd, 00be THHSIONIEH MEeX Ty COOOi:

OaHKM 3HaHWH 1 0a3bl JAaHHBIX O MMPOEKTUPYEMBIX OOBEKTAX;
TE€XHOJIOTHUYECKYIO 4acTh MPOEKTA;
apXUTEKTYPHO-CTPOUTENbHYIO YaCTh IPOEKTA,
TEMJIOTEXHUYECKYIO YaCTh IPOEKTa;

CAaHTEXHHYECKYIO YaCTh MIPOEKTa;

QJICKTPOTEXHHUYCCKYIO HaCTh IMPOCKTA.

B cBoto ouepens, CAIIP 060t U3 mepeyncaeHHbIX YacTel MpoeKTa MOXKHO

npeacTaBuTb, UCIIOJIB3YSA IIPHUHIOUII ACKOMIIO3WIIWHK, TAKKEC C IIOMOIIBIO BBIYHCIIN-

TENBHON CeTH, HO OoJiee HU3KOTO YPOBHS, 0OBEUHSIONIEH Mexay cobol (Hampu-

Mep, ISl AIeKTPOTEXHUUECKOM YacTH MPOEKTa):

0aHKU 3HAHWUI U 0a3bl JaHHBIX;

paszien 3JeKTpoo0oPyI0BaHNS;

pa3zies 3JIEeKTPOOCBEIICHHUS;

pa3zies aBTOMaTHKH U KOHTPOJIBHO-U3MEPUTENBHBIX TIPHOOPOB;
pazzen 3IeKTPOCHAOKEHHS ¥ ITOCTaHIU;

pas3aci CBA3HW U CUTHaJIM3alliu.

Takum 06pa30M, CJIeOayeCT, KaK TMOKa3aHO Ha MPUMEPE, TPOBOAUTH TTPOLECC

ACKOMITIO3UIINN O TIOJIYUYCHUA HpOCTGﬁHIHX MMPOCKTHBIX TPOHCAYP, KOTOPHIC HE-

MOCPEACTBEHHO MOI'YT OBITH ABTOMATHU3HUPOBAaHbI C IIPUMCHCHUEM COBPEMCHHBIX

TEXHUYCCKUX CPEACTB.

3.3. Kanaccnpuxkamus CAITP

Heo6xonumel enuable Kiaccudukamus u obo3Hadenus CAIIP mist ucnons-

30BaHUs HX B IPOMBINUICHHOCTH, OLCHKH HX HAYYHO-TCXHHYCCKOI'O YPOBHI H,

TJIaBHOC, IJId obecrieueHus YHI/I(l)I/IKaI_[I/II/I " CTaHAApTU3alIUU UX 3JICMECHTOB. BBI,HG-

JICHBI CJIeAYIOIINe TPU3HAKH KTacCUDUKAIINH:

e THUIT OOBEKTa MMPOCKTUPOBAHUA
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3.4.

MTOJTHSIOIIME OJIMHAKOBBIE (DYHKIIUK He3aBHCUMO OT HazHaueHus U Buga CAIIP.

MIPUKA3bI, TIOJOKEHHUS ), PETJIAMEHTHPYIOIIUX B3aUMOCBSI3aHHYIO paboTy BcexX Moj-

» CAIIP MammmHOCTpOCHWS;
» CAIIP TeXHOJIOTHYECKUX MPOIIECCOB;
» CAITIP opraHu3allMiOHHBIX CTPYKTYP;
ypOBEHb aBTOMATU3AIIUU TPOCKTUPOBAHUS
» 110 25% aBTOMaTH3WPOBAHHBIX TIPOLIETYP;
» 1o 50% aBTOMAaTH3UPOBAHHBIX MTPOLIETYP;
» cBoite 50% aBTOMaTH3UPOBAHHBIX MPOIICTYP;
KOMTILJIEKCHOCTh aBTOMATH3aIluU TTPOCKTUPOBAHUS
» OJIMH W3 JTAIOB MPOEKTUPOBAHUS;
» HECKOJBKO 3TaroB MPOSKTHPOBAHNS;
» BCE dTarbl MPOEKTHPOBAHHUS;
XapakTep BBITYCKAeMOW JOKyMEHTAIIU!
» TEKCTOBBIN;
» Tpadudeckuii MaTepral (YepTexn),
» BCE THUIIbI IOKYMEHTOB,;
yrcio (00beM) BBITyCKaeMOUW JOKyMEHTAIN!
> wmaioe, 1o 10°;
» cpenHee, 10 106;

6
» BBICOKasi TPOU3BOIUTEIFHOCTD, CBEIIIIE 10°.

Buanl o0ecnieuenuss CAIIP

B crangapte nns peanuzanuu CAIIP BbifeneHbl ceMb COCTABISIOIINX, BbI-

Opeanuzayuonnoe obecneyerue — COBOKYITHOCTb IOKyMEHTOB (MHCTPYKIIUH,

pazziesieHnu i IPOEeKTHOW OpraHu3alliH.

X COOOM OmMMCaHWe TEXHUYECKHMX CPEJICTB aBTOMATH3aIlUH, IpaBmiia pabOTHI ¢

Memoouueckoe obecneuenue — COBOKYITHOCTb JIOKYMEHTOB, MPEICTABIISIO-

HUMHU, UX TCXHUKO-DKOHOMHWYCCKHUEC XapPaAKTCPUCTUKHU U T.I.
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Hugopmayuonrnoe obecneuenue — COBOKYITHOCTh TOKyMEHTOB, B KOTOPBIX
TIPEICTaBIICHBI CBEJICHUSI O TIPOTOTHUIIAX OOBEKTOB, O THIOBBIX (DYHKITMOHAIBHBIX
y3J1ax, CTaHJapTaxX U JApyras HOPMAaTHBHO-TEXHUYECKas NTOKyMeHTauus (CTaHmap-
Tb1, ' OCThr).

Texnuueckoe obecneuenue — COBOKYITHOCTh TEXHUYECKUX CPEICTB (BBIYHUC-
JUTeNbHAs TEXHHWKA, YCTPOWCTBO BBOJA W BBIBOAA MH(OPMAIUHK U T.J.), IpeIHa-
3HAYEHHBIX JIJIT aBTOMATH3AIlMH TTpoIiecca MPOSKTUPOBAHNS.

Mamemamuueckoe obecneuenue — COBOKYITHOCTh AJITOPUTMOB, MaTeMaTH-
YECKUX MOjIelield, MeTOI0B, ONTHUMHU3AIIMOHHBIX TIPOIEAYP, HEOOXOIUMBIX JIJIS pea-
JU3allA¥ T€X WM WHBIX 3TAI0B TIpollecca MPOeKTHPOBAHUSI.

Ilpoepammnoe obecneyenue — COBOKYITHOCTh MPOTPAMMHBIX CPEJICTB, pea-
JU3YIOMNAX TPOIECC MPOSKTUPOBAHUS OO0BEKTOB. J[OMKHO OBITH TIpeacTaBlIeHO
ONMHCaHWe TPOTPaMM M MHCTPYKIHH MO WX MpUMeHeHHro. [IporpaMmmMHoe obecrie-
YeHHe MOXKHO Pa3IeluTh CIEAYIOMUM 00pa3oM:

e oO0ImecrucTeMHoe (OTnepalloHHAs CUCTEMA);

e TpHKIATHOE (IS BBITIOJHEHHSI ONPe/IeIeHHBIX PabOT MPOSKTHPOBAHUS ).

Jlunzsucmuyeckoe obecneuenue — COBOKYITHOCTh OCHOBHBIX SI3BIKOB ITPO-
IPaMMHPOBaHUS ¥ TTPOSKTUPOBAHWMSI, HEOOXOIUMBIX JIJIsS peau3aliy OOIeHUS de-

JIOBEKa C MaIlMHOM.
3.5. ABTOMaTH3alMs YEePTEKHBIX padoOT

B nacTosiimiee Bpemsi He HalJETCsl TAKOTO MPOEKTUPOBIIINKA, KOTOPHIH OBbI He
CTpPEMHJICS MaKCHMalbHO aBTOMAaTH3WPOBATh CBOIO JNeATeIbHOCTh. bosee Toro,
HEKOTOpBIE 3a/1a4¥ MPOCTO HEBO3MOXHO PEIUTh 0e3 MPUMEHEHHUS BBIYUCITUTEIb-
HOU TEXHUKU, TOITOMY CUCTEMBbI aBTOMATU3WPOBAHHOTO BBITIOJTHEHUS YEPTEHKHBIX
paboT BPS JI YTPATAT CBOKO aKTYallbHOCTb.

B03MOXXHOCTH COBpEeMEHHBIX CHCTEM aBTOMATH3WPOBAHHOTO BBITTOTHEHUS
YepTEeKHBIX pabOT IOCTATOYHO pa3zHooOpa3Hbl. PaccMoTpuM nBe Hanbosee mormy-

JSpHBIC CPer Pa3pabOTIUKOB, CHCTEMBI:
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o AutoCAD — He sBusiercs rotroBoii CAIIP, ogHako mo3BomsieT 3¢ dek-
TUBHO peIllaTh MPOOJIeMbl aBTOMATH3AIlMM TPOCKTHOW eSTebHOCTH.
JIroObie 3amauv aBTOMATU3AIMKA B COOTBETCTBUU C KOHKPETHBIMH HYX-
JaMU W YHUKAJTHHBIMHU TPeOOBAHHUSIMU MOTYT PEIIaThCs TOJIH30BATEISIMU
¢ ucnojb3oBanueM cpeactB AutoCAD rudko u a¢dexTuBHO, 4TO Tpedy-
€T COOTBETCTBYIOIIEH TeXHUYECKON KBaU(PUKAIIUUA. DTO OTKPHITAS Tpa-
¢dbudeckas cpena i GYHKIIMOHUPOBAHUS CO3AHHBIX ISl Hee TIPUIIOKeE-
Huii, cooctBeHHO CAIIP-cucteM, mpenHa3zHaueHHBIX JIsS PEIICHUS ca-
MBIX Pa3HOOOPA3HBIX MPOEKTHBIX M TEXHUYECKHUX 3a7a4 B PA3THUIHBIX
obnactsx mpumeHeHus. JlaHHas mporpaMma TO3BOJISIET HUCIOIH30BaTh
OMONMOTEKH CTAaHIAPTHBIX JJIEMEHTOB, KOTOPBIE COJIep)KAT HAOOPHI dJie-
MEHTOB CXEM WJIM KOHCTPYKIHH. BUOIMOTEeKN cOnep XUT B ceOe He TOJb-
KO rpaduueckue n300paxeHus JIEMEHTOB, HO U UX CIelU(UKAIUH.

e KOMIIAC — Brinyckaemasi Poccuiickoii komnanuei “AckoH” — siBIsIeT-
Csl Cpelloil MPOCTPAHCTBEHHOI'O TBEPJOTEILHOr0 MojenupoBaHus. Cuc-
TeMa o0asaeT ropasao 0ojee CKPOMHBIMH BO3MOXKHOCTSIMU TTPOEKTHPO-
BaHUs IByMepHbIX yepTexeil, uem AutoCAD. Ho, TeM He MeHee, OHa sIB-
JISeTCSl BIIOJIHE CEPhE3HBIM CPEJICTBOM Pa3padOTKU U MOJICTUPOBAHUS
o6pekToB. K mocTomHCTBAM TporpaMMbl MOXKHO OTHECTH €€ MOJHYIO
opuentupoBanHocTh Ha ['OCT. Ins cuctembr KOMITAC cyuiecTBytoT
OMONMOTEKN CTaHIAPTHBIX DJIEMEHTOB NJisi pa3HBIX OTpacjied TeXHUKH,
TaKUX KaK MalllMHOCTPOEHHUE, apXUTEKTypa, SJEKTPOTEXHUKA, DIIEKTPO-
HuKa ¥ ap. Berpoennas nognepxkka ['OCT, nenaet co3ganue yepTexeid B

JaHHOW cucTeMe, 6oliee TPOCTHIM U OBICTPBIM.
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