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YCTPOHCTBO, TEHEPUPYIOIIEE A9P030JIb, C HEBUIAUMBIM
OCBETUTEJIbBHBIM BJIOKOM

OBJIACTb TEXHHUKU

Hacrosiimee u3o0OpeTeHre OTHOCHTCS K YCTPOWCTBY, TE€HEPUPYIOIIEMY a’po30ib. B
YACTHOCTH, HACTOsLIee M300pETeHHe OTHOCUTCS K YCTPOMCTBY, T€HEPHPYIOLIEMY a3pO30Jib, €
YaCTUYHO HEMPO3PAYHOH YaCThIO ISl TOTO, YTOOBI CNEIAaTh OCBETUTEIbHBIN OJIOK HEBHIUMBIM,
KOTZIa OCBETUTEJIbHBIN OJIOK HE M3JIy4aeT CBET.

IMPEATTIOCBIJIKY CO3JAHUA U30OBPETEHUA

VCTpolcTBa, TEHEPUPYIOIIUE a3p0o30iib, OOBIMHO CONEPKAT  CBETOM3JYHAIOLIHE
UHIUKATOPBI U151 YKa3aHUS TEXHUUIECKOW HH(OPMALIIH FITH pab0Yero COCTOSTHUS YCTPOMCTBA WITH
pPacxoHOro Marepuana.

OOBbIMHO CBETOHM3IyHAOIINE HHIUKATOPBI PACIIONIOKEHBbl BHYTPU KOpPIIyCa yCTPOMHCTBA,
T€HEPUPYIOIIEro a3p030Jb, U KOPIYC CHAOKEH CBETOBOAHBIMHU YaCTSMHU WM OTBEPCTHUSIMH IS
o0ecriedeHnsT BHAMMOCTH CBETOHM3JIYHYAIOIIMX HWHIWKATOPOB Ui monb3oBatensd. OnHako,
MIOCKOJIbKY CBETOIPOIYCKAIOLINE OTBEPCTUs WU CBETOBOABI SBJSIFOTCS BUAUMBIMU AJIs
MOJIb30BATENs JaKe TOT/1a, KOTa CBETOM3/IyYarole HHANKATOPBI HE U3JIy4at0T HUKAaKOro CBETa,
NPOBEACHUE PA3IUYUS MEXKAY COCTOSHHEM, B KOTOPOM CBETOU3JIYHAIOLIUEe WHAUKATOPBI
U3JIy4aroT CBET, U COCTOSIHUEM, B KOTOPOM CBETOM3JIyYAIOLIUE MHAUKATOPBI HE U3IY4arOT CBET,
MOXET CTaTh CJIOKHOW 3aja4ueil B yCJIOBUAX HEOJAronpUsATHOIO OCBeIleHHs. J{ONMOJHUTENbHO
Takue KOH(UIypaluu KOpIyca He SBISIOTCS OSCTETHYECKH MPUSTHBIMHU, ITOCKOJIBKY OHH
HapyIIAIOT BHEUIHUI BUJ HAPy>KHON MIOBEPXHOCTH YCTPONCTBA, FEHEPUPYIOLIETO a3PO30JIb.

Kpome TOro, xorma OCBETHTENbHBIH OJIOK IJisi YCTPOHCTBA, T€HEPUPYIOLIETO a’pO30Jib,
COIEP KUT MHOKECTBO HMCTOYHHMKOB CBETa, OOPa3yIOIIHMX HEMpPEpbIBHYK O0JACTh OCBEINEHUS,
BU3yajibHast OOpaTHas CBSI3b, YKa3bIBAIOLIAasi HA COCTOSIHUE YCTPOICTBA, T'€HEPUPYIOLIETO
a’po30I5lb, WJIM PACXOJHOTO MaTepuana, HUCIOJb3yeMOro C YCTPOWCTBOM, T'€HEPUPYIOLINM
a3p030J1b, OOBIYHO 00ECTIEYMBAETCS 38 CUET TOTO, YTO HECKOJIBKO MCTOYHHKOB CBETA OCBEIICHBI
(«BKJIFOUEHBI»), a OCTaJbHBIE MCTOYHHKH CBETAa HE OCBEIIEHbI («BBIKIOUYEHB»). OmgHAKO
NOJIb30BATENb MOXET OBITh HE B COCTOSIHUHU JIETKO PA3IMUUTh T€ MCTOYHHKH CBETA, KOTOPBIE
«BBIKJIFOUEHBI». ITO 0COOEHHO BEPHO, KOT/Ia NCTOYHHUKH CBETA OCBETHTEIBHOTO OJIOKA, KOTOPBIE
HE M3JIy4aroT CBET, TPYAHO OOHAPYKUTh IJ1a30M NOJb30Barens. [103ToMy y moIbp30BaTENsT MOTYT
BO3HHUKHYTh TPYAHOCTH C TIOHUMAHUEM TOTO, I'7le HAUMHAETCS HeTIPEePhIBHAS O0JIACTh OCBEINEHUS
U TI€ OHA 3aKaHYMBAETCS, YTO MOXKET IPUBECTH K TPYAHOCTSIM B TOHHUMAHUU 3HAYEHUs

COCTOsIHUS, YKA3bIBAECMOI'0 OCBCIIACMBIMH UCTOYHUKAMU CBETA.
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CrnenoBarenbHO, CYLIECTBYET MOTPEOHOCTb B YCTPOWMCTBE, T€HEPUPYIOIIEM a3pO30Jib, C
KOPIIyCOM, KOTOpbIi crocobeH oOecrneunBaTh 0Oojiee HaAeKHOE YKa3aHue HH(pOpMauu
NOJIb30BATEINIO YCTPONCTBA W/MIIM KOTOPBIH 00ecneunBaeT 3CTeTUYEeCKU NPUATHBIN TU3aiiH.

CYIMHOCTD U30BPETEHMA

HexoTtopsle nian BCe U3 BBIIEYKA3aHHBIX LENIEH JOCTUTAlOTCsl HACTOSIIUM U300peTeHHEM,
KaK  ONpeleNieHO  INPH3HAKAMU  HE3aBUCHMBIX  NYHKTOB  (opmynbl  H300peTeHwHs.
[IpennoyrurenbHble BapUAHTBI OCYIIECTBJICHHSI HACTOSINErO W300peTeHHUs] OmnpeneseHbl
NPU3HAKAMU 3aBUCHMBIX MyHKTOB (POPMYJIbI H300PETEHHSI.

B nepBoMm acriekTe HacTosmero n300peTeHus MPEACTABICHO YCTPOHCTBO, FeHEPHPYIOLIEe
a’3p030Jib, UMEIOIIEe KOPIYC M OCBETUTEJIbHBIN OJIOK, CIOCOOHBINA M3JIy4aTh CBET U MOKPBITHIH
BHEIIHEN CTEHKOH KOpIyca, MpUYeM BHEIIHss] CTEeHKAa COJEPIKUT CBETONPOIMYCKAOLIYI0 YacTh,
PACTIONIOKEHHYIO TaKUM O0pa3oM, UTO CBET, M3JIy4aeMbll OCBETUTENIbHBIM OJIOKOM, MPOXOAUT
yepes3 CBETONPONYCKAOIYIO YaCTh, MJIU 110 CYLIECTBY COCTOUT U3 Hee, PU 3TOM OCBETUTENbHBIH
OJIOK He SIBJISIETCS] BUIMMBIM Y€pe3 CBETOMPOITY CKAIOIYIO YaCTh C BHEIIHEH CTOPOHBI yCTPOICTBA,
KOTZa OCBETHTENbHBIM OJOK HE wu3my4daeT cBeT. (CBeTOmporyckaromas 4YacTb IO3BOJSIET
OCBETUTEIBHOMY OJIOKY OBITP BUAMMBIM, KOTAA OCBETUTEJBbHBIN OJOK M3IydaeT cBeT. Takum
o0pa3oMm, 3TO MOXKET TO3BOJIATh OCBETHTEJIBHOMY OJIOKY MpPENOCTaBJIATh MOJIB30BATENIO
YCTPOHCTBA BHU3YaJIbHYI0 OOPAaTHYIO CBsI3b, YKAa3bIBAIOIIYI0 HH(POPMALUIO, KaCAFOIIYIOCS
yCTpOICTBa, TIeHepupyrouero aspo3onb. C Apyroil CTOPOHBI, CBETONPOIYCKAIOIIas 4acThb
NPEAOTBPALIAET BUAUMOCTh OCBETUTEIBHOIO OJIOKA, KOTrZja OH He TMPOIYCKAET CBET, TEM CaMbIM
NpeNoTBpalias TO, YTO IOJIb30BATENb IOCYUTAET, YTO OCBETUTEJbHBIH OJIOK CHUTHAIU3UPYET
OIpeAeIeHHYI0 HH(OPMALIMIO O COCTOSIHMM YCTPOHCTBA MJIM PACXOAHOTO Marepuala, KOraa Ha
caMoM Jejie 5ToO He Tak. Kpome Toro, HeBUAMMBII OCBETHTEIbHBIN OJIOK MPENoTBpaIlaeT Jodoe
BU3yaJIbHOE HApPYyLIEHUE JIMHUN U MOBEPXHOCTEN BHEILIHENW MOBEPXHOCTH KOPIyCa YCTPOMCTBA,
yr0 o0ecrneunBaeT JCTETUYECKH NPUATHBIA nu3aiiH. Crenyer OTMETHTb, YTO TEPMHUH
«HEBUIUMBII» OTHOCUTCS K HEBUIMMOCTH JJISl YEJIOBEYECKOrO Ila3a, KOTopas TOCTUIaeTcs Mpu
OOBIYHBIX YCIOBHUSAX OKPYIKAKOLIETO OCBELICHHS.

CornacHO BTOPOMYy acMeKTy B IMpedblIyIleM AaclekTe CBETONPOIyCKaroIlas 4YacThb
COJIEPKUT CIOUCTYIO CTPYKTYPY, COAEP KAIly0 YaCTUYHO WJIM MOJIHOCTBIO MPO3payHbIil CION U
YaCTUYHO CBETOOTpakarommii cyioit. CIouCTasi CTPYKTypa MOBBIMIAET TMOKOCTh MPOU3BOJICTBA.
Kpome TOro, cimom ClOUCTOH CTPYKTYypbl OOECHEUMBAIOT pAa3HBIE XapaKTEPUCTHUKU IS
JOCTUKEHMsI CBETOMNPOMYCKAIOIUX CBOWCTB, B YacCTHOCTU CBOWMCTBO TPOMYCKaThb CBET,
U3JTy4aeMblii OCBETUTENIbHBIM OJIOKOM, U CKPBIBATh OCBETUTENBbHBIN OJIOK OT IJ1a3 IMOJIb30BATENs,

KOTZia OH He u3yiydaeT cBeT. CIouCTasi CTPYKTypa MOKET ObITh alaTUPOBaHA JJIsi COOTBETCTBUS
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pa3sHbIM TpeOOBaHMAM U TOTPEOHOCTSM YCTPOWCTBA, TEHEPHPYIOIIEro a’po30ib, M|
COOTBETCTBYIOLIUX NMPOU3BOACTBEHHBIX IIPOLIECCOB.

CornacHO TpeTbeMy AacleKkTy B MpenblAylleM acleKTe 4YacTUYHO MM MOJHOCTBIO
MPO3pPAuHbIl  CJIOM  pacrojiokeH OJIMKe K OCBETUTENIbHOMY OJIOKy, YeM YaCTUYHO
CBETOOTpaXKaroIuil cioi. CBETOOTpaXKaroIU CJIOW JOMOJHUTENbHO YJYYINAeT ONTHYECKOe
CBOWMCTBO CBETONPOMYCKAIOIIEH YacTH 3a CYeT OTPaKCHUs CYLIECTBEHHONW 4YaCcTU CBETa,
Ma/IAl0IIEro Ha CBETOOTPAKAIOIIHH CJIOH ¢ BHELIHEH CTOPOHBI KOPIyCa, ISl YIIyULIeHHs] CKPBITHS
OCBETHTENBHOrO OJIOKa, KOrZa OCBETHTEJIbHBIM OJIOK HE H3JIydaeT CBET, U OJHOBPEMEHHO
MIO3BOJISIET CBETY NMPOXOAUTH YePe3 CBETOOTPAKAIOIIHIM CJIOH BO BHEIIHIOI CTOPOHY KOpIiyca AJis
o0ecrieyeHns: BUIAUMOCTH OCBETHTEJBHOrO OJIOKa 4epe3 CBETONMPONYCKAKOLIMHA CJIOH, KOraa
OCBETHUTEIIbHBIN OJIOK U3JTy4aeT CBET.

CornacHo 4eTBepTOMYy acCIeKTy B IpeAbLAyIleM acleKkTe YaCTHYHO CBETOOTPAKarOIIUN
CJIOM CONEPIKUT TOKPBITHE, CO3JAHHOE C MOMOLIBI0 MPOLIECCa OCAKIASHHUS M3 MapoBOi (ha3bl
(PVD), ocaxxnenus u3 mapa ¢ moMmombo xumudeckoi peakiuu (CVD) w/mnu HenpoBoasien
BakyyMHOH Metammmzamun (NCVM). OTtu mporecchl MO3BOJSIFOT TOYHO W 0e30mHO0YHO
HAaHOCHUTHb CJIOM Ha IMOBCPXHOCTb C YCTKO ONPCACICHHbIMU CBOMCTBAMH 1 JOCTHIKECHUA
JKEJIAEMBIX ONTUYECKUX CBONCTB CBETOOTPAXKAIOIIETO CJIOS.

CornacHo mATOMYy acmekTy B JIFOOOM M3 acleKTOB CO BTOPOTO MO YETBEPTHIH YaCTUYHO
CBETOOTPAXKAIOIIMIA CJIOH COAEPXKUT MaTepuan U3 AJTIOMHUHHS, MeAu Wi OpOH3BL ITO
O0IIeOCTYMHbIE M SKOHOMUYHBIE MaTepUasbl, KOTOpblE OOECNEYMBAIOT XOPOLIO H3BECTHBIE
CBETOOTPAXKAKOIIHE CBONCTBA.

CoriacHo 1mecToMy acmeKkTy B JEOOOM M3 MPEIbIAyIIMX ACMEKTOB CJIIOMCTas CTPYKTypa
COIIEPKUT CBeTOpaccenBaroImii coi. CBeTopacCenBaIOIIMA CJIOH JOIMOJHHUTEBHO MOMOTaeT
cacjaaTrb OCBETUTEILHBIN 6JIOK HEBHUAHMMBIM, KOraa OCBETHUTEIbLHBIA 6.]'IOK HE U3JIy4acT CBET, IIPpU
5TOM OJTHOBPEMEHHO IMO3BOJISAS CBETY MPOXOIUTh YePe3 CBETOPACCEUBAIOIIHI CIIOMN.

CornacHO ceapMOMy AacHekTy B TMpenblAylleM acleKkTe CBETOPACCeUBAIOIUN CIION
o0pa3yeT BHEIIHIOK MOBEPXHOCTb CBETOMpOMycKaromeid yactu. CBETOpacCEeHBAOIINI CIIOW B
Ka4eCTBE BHEILIHETO CJIOA CIIYKUT 34U THBIM CJIOEM, MMOCKOJIbKY MOBPEXKACHHUA
CBETOPACCEHMBAIOLIETO CJIOSI, TaKWe KakK LaparyHbl, HEPOBHOCTH, yriIyOJeHHs WU HeOobLIne
OTBEPCTHSI, MEHEE 3aMETHBI Ha CBETOPACCEHBAIOLIEM CJIOE U3-3a CBETOPACCEUBAIOIIETO CBOICTBA,
4yeM Ha OecTsieM, MITHLIEBOM WIIH 3€PKAJIbHOM BHEIITHEM CJIOE.

CornacHo BOCBMOMY aCHeEKTy B JFOOOM M3 aCIeKTOB CO BTOPOTO IO CEIbMOW OIWH WU
HECKOJIBKO CJIOEB CJIOMCTONM CTPYKTYypbl OKpALIeHbl WM TOHHMPOBAHBL. JTO IO3BOJISIET
CBeTOHpOHYCKa}OH.[eﬁ qaCTU NPOABJIATHCS B PA3JIMYHBIX LBETAX U OTTCHKAX AJIsI PA3HBIX BHCIITHHUX

BHUIOOB.
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CormacHo meBATOMY acrekTy B JHOOOM M3 MPEObIAYLINX AaCIEKTOB KOPIYC COAEPIKUT
OCHOBHYIO 4aCTbh, HA KOTOPOH PAaCIIOJIOKEH OCBETUTENbHBIN OJIOK, W 3JIEMEHT B BUIE NMAHEIH,
KOTOPBIH MPUKPETIJTIEH C BO3MOXKHOCTBIO TEPEMELEHHs] /U OTCOEMHEHUSI K OCHOBHOM 4acTH
1 KOTOPBIN COAEPIKUT BHEIIHIOK CTEHKY KOpIyca WM IO CYIIECTBY cOCTOUT U3 Hee. CriocoOHas
K TEepPeMELICHUI0 W/WIM BBINOJHEHHAs C BO3MOYKHOCTBIO OTCOCOMHEHMs IaHelb, KOTOpas
COEPKUT CBETONPOINYCKAIIMKA CJI0H, obecneynBaeT NPOCTOW M YyAOOHBI JOCTYyN K
OCBETUTEJIbHOMY OJIOKY M JPYTUM HacTsIM YCTPOWCTBA, T€HEPUPYIOIIErO a’po30jb, B Clydae
HEOOXOTMMOCTH TEXHUYECKOTO OOCIYKMBAHUS WJIK PEMOHTA.

CornacHo mecsiToMy acrmekTy B JIIOOOM M3 MPEIbIIYIIUX acheKTOB (GopMa W/WUM JIJIHHA,
W/VTK IIUPHHA, W/HITH PaRyC CBETOMPOITYCKAIOIIEH YaCTH COOTBETCTBYIOT (pOpMe W/WJIH JTHHE,
W/ [OUpUHE, WK pajuyCcy OCBETHTENBHOTO OJIOKA COOTBETCTBEHHO. JTO YJIy4YIIaeT
OJHOPOAHOE OCBEIIEHHE CBETONPOIYCKAMIEH YaCTH CBETOM, H3JY4aeMbIM OCBETHUTEJIbHBIM
OIOKOM.

CornacHo OIMHHANLATOMY ACHEKTy B JIOOOM M3 MPENbIOyLINX ACIEKTOB JJIMHA W/WIH
IIMPHHA, W/ WM PaiyC CBETOMPOMYCKAIOIIEH YaCTH HACTOJIBKO MaJIbl, YTO CBETOMPOIYCKAFOIIAs
9acTh HE Pa3INYNMa BHU3YaJbHO C BHELTHEN CTOPOHBI yCTPONHCTBA, KOT/Ia OCBETHTEIBHBIHN OJIOK He
U3JIy4aeT CBET. DTO JOMOJHHUTENBHO CIYXHUT JJIsl TOrO, 4TOOBI CAeNaTh OCBETUTENbHBIN OJIOK
HEBHUIMMBIM JIJIs1 YEJIOBEUECKOTO IJ1a3a, KOIr7la OCBETUTEbHBIN OJIOK HE U3JIy4aeT CBET.

CornacHo nBeHaJLIATOMY acleKTy B JEOOOM U3 MPEAbIAYIINUX ACIEeKTOB OCBETUTENbHBIN
OJIOK pPacrmoJIOKeH TakkuM O0pa3oM, YTO IO MeEHbLIeH Mepe 4YacThb CBeTa, H3JIy4aeMOro
OCBETUTENIbHBIM OJIOKOM, MPOXOIMT 4Yepe3 CBETONPOMYCKAIOINYI YacTb B HAINPABICHUH, IO
CYILECTBY NEPNEHUKYJISIPHOM BHEIIHEN NMOBEPXHOCTH BHEIIHEH CTEHKH KOpIyca. JTOT acleKT
SICHO TIOKAa3bIBAET, YTO TMOJIOKEHUE CBETOMPOIMYCKAIOIEH YacTH MO CYLIECTBY COOTBETCTBYET
NIOJIOXKEHUIO OCBETHTENBHOTO OJIoka U o0ecreynBaeT MNPONYCKaHWE CBETAa, H3JIy4aeMOro
OCBETHTENIbHBIM OJIOKOM, Yepe3 CBETONPOIMYCKAIOIIYD YacTh HAa BHEIIHIOK CTOPOHY
CBETOIPOIYCKAKLIEH YaCTH.

CormacHo  TpWHAOUATOMY  acmeKTy B JIIOOOM M3  TPEABIAYIIUX  aCIEeKTOB
CBETONPOIYCKAOIAs YacTb W IO MeHbIIeH Mepe 4YacTH KOpIyca, NPUMBIKAOIUE K
CBETOMNPOIYCKAIOIEH YacTH, W/HJIHM IO CYIIECTBY BCS BHELIHsSI CTEHKA KOPIyCa HUMEKT IO
CYIIECTBY OAMHAKOBYIO OT/EJIKY BHELTHEH MTOBEPXHOCTH. DTO YMEHbIIAET BUIUMOCTD IIEPEXOI0B
MEKAYy CBETONPOIYCKAIMEH YacTbl0 M MNPUMBIKAIOIUMHU YacTSMH KOpPIyca, TaK dTO
CBETONPOIYCKAIOINAsl YacTb M KOPIYC YCTPOMCTBA BH3YaJbHO HE PAa3JIMYUMBI, YTOOBI
JOTOJTHUTEIBHO CKPBITh OCBETUTEIBHBII OJIOK, KOT/Ia CBET HE U3JIyHaeTCs.

CornacHo YeTBHIPHAALIATOMY AaCHEKTy B TMPEAbIIYIIEM acHeKTe OTAENKa MOBEPXHOCTU

NpPEeACTaBsieT COOON TIUITHLEBYIO, 3€PKAJbHYH0 WJIM MAaTOBYKO OTHENKY. JTO IO3BOJIAET
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CBETOIPOMYCKAIOLIeH YaCTH MpPOSIBIATHCA C JKENAeMbIM BU3YaJbHbIM 3(PPEKTOM U MOXKET
JOTMOJHUTENBHO YIIYULINTD CKPBITHE OCBETUTENILHOTO OJIOKA, KOTZla OH He nu3iy4daeT ceeT. Kpome
TOTO, IJISTHIIEBAs MJIM 3€pKajbHAS OTJENKa MOBEPXHOCTH MOXKET YJIYYIIUTh TAKTUJIbHBIA 3aXBaT
BHELIHEH MOBEPXHOCTH CBETOMPOIYCKAOIIEH YacTH, B TO BPEMsSl KaK MaToBasi OTHAENKAa MOXKET
obecneunTb OTAENKY, KOTOpas MOXET MAacKUpPOBaTh WM CKpPbIBATH Ae(PEKThl MOBEPXHOCTH,
BBbI3BaHHBIE, HAIIPHUMEP, U3HOCOM YCTPONCTBA, FeHEPUPYIOILEro a3po30Jib.

CorjacHo mNATHAALATOMY aCMEKTy B MPENbIAyIIeM aclekTe OTAENIKa MOBEPXHOCTH
o0ecreynBaeTcsi OTHUM 3JIEMEHTOM U3 CBETOOTPAXKAIOLIETO CJIOs, CBETOPACCEUBAIOIIETO CIIOS U
UX KOMOMHALUKH. DTO MOXKET YCTPaHHTh HEOOXOOHUMOCTb B JOMOJHHUTEIbHOM WJIH OTAEIbHOM
sTamne sl 00eCeYeHUs OTACIKH TTOBEPXHOCTH.

CornacHo meCTHAAIATOMY aCHEKTy B JIOOOM U3 MPENbIIyLIIUX aCMEKTOB OCBETUTENbHBIN
OJIOK COHEPIKUT ONUH MM HECKOJIbKO CBETOAMOIHBIX MCTOYHHKOB CBETA HJIM CBETOIUOIHBIX
CBETOBBIX NOJI0C. CBETOAMOAHBIE HCTOUHUKH CBETA 00JIaIat0T BBICOKOH 3HEPro3(h(heKTHBHOCTEIO,
JOJITOBEUHOCTBIO, BO3MOKHOCTSIMH MUHHATIOPU3ALIMK U HU3KOH BhIPaOOTKOM Terlia, 4To AesiaeT
WX HIeaJbHbIMU JUIsS HCIIOJIb30BaHHs B HEOONBIINX U MOPTATHBHBIX YCTPOHCTBAX, TAKUX Kak
yCTPOHCTBO, Fr€eHEPUPYIOIIEe a3PO30JIb.

CornacHo ceMHanLATOMy acIlekTy B JEOOOM M3 MPEIbIAYILINX ACHEKTOB OCBETHUTENIbHBIN
OJIOK COIEePIKUT MHOKECTBO HCTOYHHKOB CBETA, PACIIONIOKEHHBIX MO MPSIMO WIIH KPUBOH JIMHUH.

B BocemHanIaTOM acrnekTe HaCTOSIIEro U300PETEeHNUs MTPEACTABIEH OCBETUTEIbHBIN OJIOK
YCTPOMNCTBA, FeHEPUPYIOLIETO a3p030JIb, COAEPKAIINN MHOKECTBO HCTOYHUKOB CBETA, IPU 3TOM
KaKIBII U3 HCTOUHUKOB CBETA BBIIIOJHEH C BO3SMOKHOCTBIO Pa0OTHI B TIEPBOM peXHUMe pabOThI HA
MOIIHOCTH, OCBEIIAIOIIEM HMCTOYHUK CBETa HA IIEPBOM YPOBHE SIPKOCTH, U BTOPOM pEXKHUME
paboThl Ha MOLIHOCTH JJIsl OCBEIEHHsI HCTOYHHKA CBETA HA BTOPOM YPOBHE SIPKOCTH, OTJIHYHOM
OT MEPBOTO YPOBHS SIPKOCTH, TIPH 3TOM OIMH MJIM HECKOJbKO MCTOYHHUKOB CBETA U3 MHOKECTBA
HCTOYHHKOB CBeTa 00pa3yroT HEMPEPHIBHYIO 00JIACTh OCBEINEHHsI, KOTJIa OIUH HJIH HECKOJIBKO M3
MHOKECTBA UCTOUYHHUKOB CBETA M3JYYaKOT CBET, M MPH 3TOM 00JAaCTh OCBELICHHs BBITIOJIHEHA C
BO3MOKHOCTBIO TMPEIOCTABJICHUS] TOJIb30BATENI0 BHU3YAJIbHOW OOpaTHOW CBSI3H, KOTOpas
YKa3bIBa€T COCTOSIHUE YCTPOWCTBA, T'€HEPHPYIOLIEr0 a’po30Jib, WM PACXOAHOTO MaTepuaa,
UCTIONIb3YEMOT0 € YCTPOHCTBOM, T'€HEPUPYIOIIMM a’3po30iib. Clenyer OTMETHTh, YTO MeEpPBBIH
YPOBEHb SIPKOCTH U BTOPOH YPOBEHb SIPKOCTH SIBJISIIOTCSI HEHYJIEBBIMH YPOBHSMU sipkocTH. Kak u
B IIPE/IbIAYIIEM YPOBHE TEXHUKHU, COCTOSIHUE MOJKET ObITh YKa3aHO MyTeM MPUBEICHHUS B IICHCTBHE
psila MCTOYHUKOB CBETAa B NEPBOM pekuMe paboThl Ha MOIIHOCTH («BKIIOUEHO»). OmHako
pa3HHUIIA B SIPKOCTU MEXIY NMEPBbIM YPOBHEM SIPKOCTH M BTOPbIM YPOBHEM SIPKOCTH TO3BOJISIET
OCBETUTEIBHOMY OJIOKYy paloTaTh (OCBeIIaTh) Ja)e C TEeMH HCTOYHUKAMH CBETa, KOTOPBIE

«BBIKJIFOYCHBID», HAIpUMED, C MeHbIIeH MOIIHOCTBIO, BMECTO TOTO, yTOOBI HE MCIIOJIB30BATh UX
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BooOIIe. DTO AaeT TO MPEHMYLIECTBO, YTO IMOJIb30BAaTEIb MOXKET Jierde pas3jindaTh Aaxe Te
UCTOYHHUKU CBETA, KOTOpPbIE «BBIKIIOYEHB. DTO OCOOSHHO BEPHO, €CIIH OCBETUTENbHbIH OJIOK
UCTIONIb3YEeTCS B YCTPOMCTBE, T€HEPHPYIOIIEM a’3po30Jib, COIJIACHO JIOOOMY M3 acleKTOB C
NepBoOro 1no CeMHaI[L[aTbIﬁ, rac OCBETUTEJbHBIN 6.]'IOK HE ABJIACTCA BUOANMBIM C BHEIITHEN CTOPOHBI
YCTPOMCTBA, KOTZla OCBETUTENbHBIH OJOK HE M3JydaeT CBET, WJIM B LIEJIOM B YCTPOWCTBE, TAe
UCTOYHHUKU CBETAa OCBETHTENLHOrO OJIOKA, KOTOpbIE HE W3JIy4YalOT CBET, TPYAHO OOHAPYKHUThb
riaa3oM monb3oBareis. Creayer MOMOMHUTENbHO OTMETUTh, YTO TEPMHH «UCTOYHHUKH CBETA»
OTHOCUTCA K YaCTdAM HJIM KOMIIOHEHTAaM, KOTOPBLIE I'CHEPUPYIOT CBET. OTH UCTOYHUKU CBETa
O6I:>ILIHO ABJIAKOTCA HUCTOYHUKAMU CBETAa HAKAJIMBAHUA WU JJFIOMHUHECHCHTHBIMU HUCTOYHUKAMU
CBE€TA, TAKHMMH KaK, HO 663 OTpaHUYCHU, JIaMITbl HAKAJIUBaHUA WA CBETOAUOBIL.

CornacHO JEBSITHAALATOMY AacCHeKTy B MPeIbIAyIIeM acrekTe oO0JacTh OCBELICHUS
CONEPKUT 00JIaCTh, OCBEIAEMYIO Ha MEPBOM YPOBHE SPKOCTH, W/WIH 00IaCTh, OCBEIIAEMYH0 Ha
BTOPOM YPOBHE SIPKOCTH. DTO TIO3BOJIIET OCBETUTEBHOMY OJIOKY VKa3bIBaTh COCTOSIHUSI Ha
OCHOBaHHMHU 00JIACTH HA MEPBOM YPOBHE SPKOCTU U 00JIaCTH HA BTOPOM YPOBHE SIPKOCTH.

CornacHo IBagLATOMY ACTMEKTY B MPEAbIAYIIEM acleKTe MOJHAsk MPOTSHKEHHOCTb 00JIaCTH
OCBEIIEHUS MTPEACTABISET COOOH MO0 MPOTSIKEHHOCTh O0JIACTH, OCBEINAEMON Ha IEPBOM YPOBHE
SIPKOCTH, €CJIU OCBelaeMast 00J1acTh COIEPIKUT TOJIBKO 00J1aCTh, OCBELIAEMYIO Ha IEPBOM YPOBHE
SAPKOCTH, JHOO OOBETUHEHHYIO MPOTSKEHHOCTh OOJIACTH, OCBEIAeMOil Ha MEPBOM YpPOBHE
SPKOCTH, M O0OJIaCTH, OCBEIIaeMOH Ha BTOPOM YpPOBHE SIPKOCTH, €CIIM O0JacTh OCBEINEHHS
COZIEPIKUT TOJIBKO 00JIaCTh, OCBELIAEMYIO Ha EPBOM YPOBHE SPKOCTH, U O0JIACTh, OCBEINAEMYIO
Ha BTOPOM YPOBHE SIPKOCTH, WJIM NPOTSDKEHHOCTh OOJACTH HAa BTOPOM YPOBHE SIPKOCTH, €CIU
00JaCTh OCBELIEHHsI CONEPKUT TOJBKO 00JIACTh, OCBEINAEMYIO HA BTOPOM YPOBHE SIPKOCTH.

CorynacHO nBagLATh TEPBOMY AaCMeKTy B JAEBATHAIIATOM MM JBAJLATOM aCIeKTax
BU3YaJIbHas1 06paTHa${ CBsA3b OCHOBAaHa Ha COOTHOLICHHU MECXKAY MPOTA)KEHHOCTBIO O6.IIa,CTI/I,
OCBEIAeMOi Ha BTOPOM YPOBHE SIPKOCTH, U MOJHOMN MPOTSKEHHOCTHIO 00JaCTH OCBEIIEHUs. DTO
MI03BOJISIET OCBETUTEIBHOMY OJIOKY YKa3bIBATh COCTOSIHIE HA OCHOBAHHH MOJTHOM MPOTSHKEHHOCTH
00JIaCTH OCBELIEHHUs B KAYeCTBE OMOPHOM TOUKH ISl YKa3aHHOTO COCTOSHUSI.

CornacHo ABaLaTh BTOPOMY aCIHEKTY B aCMEKTaX ¢ BOCEMHA/LIATOTO M0 ABA/LATh MEPBbIii
MoJiHast NPOTAXKEHHOCTD O6J'IaCTI/I OCBCHICHUA YKAa3bIBACT HA MaKCHMAaJIbHBIN Auaria3oH 3HAYEHUU
COCTOSIHUSI, YKA3aHHOTO BU3YaJIbHON OOPATHOM CBS3BIO.

CornacHo IBagLATh TPEThEMY aCMEKTy B MPEIbIAYIIEM acleKTe MPOTKEHHOCTh 00JIaCTH,
OCBEI]aeMOil Ha BTOPOM YypPOBHE SIPKOCTH, YKas3blBaeT Ha NOAJHANA30H B Mpenenax
MaKCHMaJbHOTO JHana30Ha 3HAUYEHUH U1 YKa3aHHOW WHPOpPMALWH, U NPOTSDKEHHOCTH
nogavanasOoHa IO OTHOLICHUIO K TMPOTAKEHHOCTH MAKCHUMAJBHOIO Auaria3OoHa 3HAYEHHUHU

COOTBETCTBYET NPOTSDKEHHOCTH OOJIACTH, OCBELIaeMOil Ha BTOPOM YPOBHE SPKOCTH, IO
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OTHOIICHUIO K TIOJIHOW MPOTSKEHHOCTU OOJIACTH OCBEILICHHS. DTO MO3BOJISIET OCBETUTEIIHHOMY
OJIOKY yKa3bIBaTh OOJIee CIIOKHBIE COCTOSIHUS, B YACTHOCTH COCTOSIHUS B Mpeeiax KOHTPOJIBHOTO
JMANa30Ha WIK 10 OTHOLIEHUIO K KOHKPETHOM OMOPHOM TOYKE, UMEKOLIEN TEXHUYECKOE 3HAUEHUE
IUIsl YCTPOMCTBA, FEHEPUPYIOILErO aj3po30jb, WIM PACXOAHOIO MaTepualia, UCIOJb3yeMOIo ¢
YCTPONUCTBOM, T'€HEPUPYIOLIUM a3PO30JIb.

CoriacHO IBaalaTh YE€TBEPTOMY ACIEKTY B JIFOOOM M3 aCMEKTOB C BOCEMHAJALIATOTO O
IBAALIATh TPETHI KAKABIA M3 MHOJKECTBA MCTOYHUKOB CBETA MPENCTABIISIET COOON CBETOMMO,
KOTOPBIN CIIOCOOEH U3JTy4aTh CBET BO MHOKECTBE I[BETOB.

CornacHo aBaAlaTh MSITOMY AacleKTy B MPEAbIAYIIEM acleKkTe OO0NacTb OCBEIIEeHUs
OCBEIIAETCS IIBETOM.

CornacHo ABanLaTh MIECTOMY aCMeKTy B JIIOOOM M3 NBAIaTh YE€TBEPTOrO WM ABAALATH
MSITOTO ACTIEKTOB Pa3HbIe LBeTa 00JIACTH OCBEIICHHSI YKa3bIBAIOT HA Pa3HbIe THUITHI HH(pOpMAITIH.
DTO MO3BOJISIET OCBETUTENILHOMY OJIOKY YKa3bIBATh HECKOJIBKO THIIOB COCTOSTHHI.

CornmacHo nBagaTh CEAbPMOMY ACIHEKTy B JIFOOOM U3 aCMEeKTOB C BOCEMHALIATOrO IO
IBAALATh IMECTOH OCBETHTENbHBIA OJIOK BBIMOJHEH C BO3MOKHOCTBHIO OOpa30OBaHUs OTHOU WJIH
HECKOJIbKMX CXeM Ha O0JIaCTH OCBEILICHHUs], MPU 3TOM KaXKAas W3 OJHOU MM HECKOJIbKHX CXeM
YKa3bIBA€T HA pa3HblE COCTOSIHUSI YCTPOWCTBA, NEHEPUPYIOLLIETO a’po30Jib, WJIH PACXOAHOIO
MaTepuana, HCIONb3yeMOr0 C YCTPONCTBOM, TE€HEPUPYIOIIMM a3p030jb. DTO IO3BOJISIET
OCBETUTEIFHOMY OJIOKY OTHOBPEMEHHO YKa3bIBaTh OAMH UJI HECKOJIBKO TUIIOB COCTOSTHHA.

CornacHo nBajuaTh BOCBMOMY aCIEKTY B MPEbIIYIIEM aCleKTe 110 MEHBIIEH Mepe OfHa
U3 OJHOW WJIM HECKOJbKMX CXE€M BKJKOYAET JBIKYLIYIOCS CXE€My WIM JIUHAMUYECKU
U3MEHSIIOILIYIOCS CXEMY.

CornacHo nBaaLaTh IEBATOMY ACIEKTYy B MPEABIAYINEM ACIEeKTe HalpaBICeHUE ABVKEHUS
JBIDKYLIENUCS] CXEMbl YKa3blBAE€T HA U3MEHEHHE COCTOAHMS, YKAa3aHHOTO OJHOW W3 OJHOW WJIU
HECKOJIbKHMX cxeM. J[BanuaTh BOCbMOM U IBaAlaTh AEBSTHIA aCMEKThl HACTOSIIErO H300peTeHHUs
TIO3BOJISIIOT OCBETHTEILHOMY OJIOKY YKa3bIBaTh H3MEHEHHS YKA3aHHOT'O COCTOSTHUSI.

CornacHo TPUALIATOMY acMeKTy B JIIOOOM M3 aCMEKTOB ¢ BOCEMHAILIATOTO MO JABAALATH
JEBATBIN COCTOSIHUSI YCTPOMCTBA, T€HEPUPYIOLIErO a’po30Jib, WM PACXOJHOrO MaTepuana,
HCIIOJIb3YE€MOT0 C YCTPOMCTBOM, T€HEPUPYIOLIUM a3PO30Jb, COAEPIKAT MO MEHbLIEH MEPE OHO U3
CIIeYIOIIero; UCTEKIINIA W/WJTH OCTABIIUICS MEPUO BPEMEHH 3aIyCKa YCTPONCTBA, XO MapeHHUs
B YCTPOMCTBE, BpeMsl UCIIOJIb30BAHUS YCTPONUCTBA ¢ MOMEHTA 3aIyCKa, U3PacXxOIOBAHHOE W/WH
OCTaBIIeeCs] KOJMYECTBO CyOCTpaTra, T€HEPUPYIOIIEro a’po30jb, B PACXOIHOM MaTepuale,
pabouasi TemrepaTypa yCTPONCTBA U YPOBEHb Pa3psIKH OaTtaper yCTPOWCTBAa. YKa3aHUE STUX
COCTOSIHUI TOJIB30BATEIIIO MPEIOCTABIISIET MOJB30BATEI0 HHPOPMAIIHIO, HA OCHOBAHUU KOTOPOU

NOJIb30BATENb MOJKET MPABUIBHO SKCILIyaTHPOBaTh, OOCHYXXHBAaTh W/WIM YXaKUBaTh 32
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YCTPOMCTBOM, T'€HEPUPYIOLIUM a3po30Jib, WJIM PACXOAHBIM MaTepUaOM, MHCIOJNb3YEMBbIM C
yCTPOMCTBOM, T'€HEPUPYIOIIUM a3PO301b.

CornacHO TpUALATH EPBOMY ACHEKTY B MPENbIAYIIEM acleKTe Mepruol BpEMEHH 3aIyCcKa
NpeACTaBysieT coOOW Mepuosx BPEMEHM, HEOOXOMUMBIN I HarpeBa HarpeBaTeNIbHOro OJIOKa,
BXOJISILIIETO B COCTaB YCTPONCTBA, FEHEPUPYIOLIErO a3PO30JIb, IPEXKE YEM MOJIb30BATENb CMOXKET
HayaTh NOTPeOSITh PACXOAHBI MaTepual. IJTO MO3BOJSET IIOJIb30BATENIO  YIIPABISTH
YCTPOMCTBOM, TEHEPUPYIOIIUM a3po30Jib, U PACXOOHBIM MaTepUaJiOM, HCIOJIb3yeMbIM C
YCTPOHCTBOM, F€HEPUPYIOIIUM a3p030Jib, 3alAHHBIM 00pa3oM.

CornacHo TpuAIATh BTOPOMY AaCHEKTy B JIFOOOM M3 aCHEKTOB € BOCEMHAILATOrO IO
TPUALIATH NEPBBIH MHOXKECTBO HCTOYHUKOB CBETA PACIIONOKEHO 0 NPSMON UM KPUBOU JIMHUMY,
u/vn 00JIaCTh OCBEIIEHUSI UMEET KPUBYIO HJITH H30THYTYIO (hOPMY.

CornacHo TpuALATH TPETHEMY AacleKTy B JIIOOOM M3 aCHEeKTOB C BOCEMHAJLIATOrO II0
TPUALATE BTOPOH BTOPON YPOBEHb IPKOCTH BBILIE, YEM MEPBBII YPOBEHD IPKOCTH.

CornacHo TpuALATH YETBEPTOMY ACIEKTY B JIOOOM M3 aCMEKTOB C BOCEMHAALIATOrO II0
TPUALATL TPETUH TEpBbI yPOBEHb SPKOCTU COCTaBiseT IO MeHblleld Mepe 2 %,
NPEATIOYTUTENIFHO IO MeHbLIeH Mepe 3 %, Oosee MpennoYTHTENBHO 10 MeHbLIeH Mepe S % oT
MaKCHMaJIbHOHN SIPKOCTH K)KJOr0 U3 MCTOUHUKOB CBeTa U He Oosee 30 %, MpenrnouTUTENbHO He
bonee 20 %, Oonee mpenmnouTuTenbHO He Oonee 15 % OT MaKCUMaIbHON SIPKOCTH Ka)KJOTO U3
UCTOYHUKOB CBETAa. JTU YPOBHHU SIPKOCTH MPEAJAraloT KOMIIPOMHCC MEXAY BUAUMOCTBIO U
3pUTEJbHBIM KOHTPAaCTOM o0O0JjacTeil Mpu MEepBOW SPKOCTH U 3HEPromnorpedieHuem
OCBETHUTEJILHOTO OJIOKA.

CormacHO TpuALATh MSATOMY AacCleKTy B JIIOOOM M3 acCHeKTOB C BOCEMHAALATOrO IO
TPUALIATH YETBEPTHI BTOPOl YpOBEHb SPKOCTH COCTaBisgeT MO MeHblueil mepe 70 %,
NPEANOYTUTENILHO IO MeHbLIei Mepe 80 %, Gosee mpeanodTuTeNbHO Mo MeHbeit mepe 90 % ot
MaKCHUMaJIbHON SIPKOCTH KaXKIOTO M3 UCTOYHUKOB CBETA. DTH YPOBHU SIPKOCTH OOECTIEUHBAIOT
ONTUMAJIbHBIA KOHTPACT MEXAy OONacTsIMHU OOJACTH OCBELICHMS, OCBEIAEMBIMH Ha IEPBOM
YPOBHE SIPKOCTH, U 00JIACTIMHU OOJIACTH OCBELIEHHUSI, OCBEIIAEMbIMU Ha BTOPOM YPOBHE SIPKOCTH,
U JOMOJHHUTENBHO YIYYINAT BHIUMOCTh OOJACTH OCBEUICHHS B YCIOBHUAX OKPYIKAIOIIETO
OCBELLEHUSI.

CormacHo TpUALATH INECTOMY acCleKTy B IIEPBOM AaCIEeKT€ OCBETUTENbHBIH OJIOK
npeAcTaBisieT coO0i OCBETUTENBHBIN OJIOK COTNIACHO JIFOOOMY M3 aCMEKTOB C BOCEMHALATOTO MO
TPUILATD MATHIN B HACTOSIIEM H300pETEHHUH.

KPATKOE OIIMCAHUE I'PAOUYECKUX MATEPHUAJIOB
Ha ¢ur. 1 nokasano cxemaTuueckoe n300pakeHue yCTPONCTBA, TEHEPUPYIOLIETO a3PO30Jlb,

COTJIaCHO BapuaHTaM OCYIICCTBIJICHUA HACTOALICTO I/1306peTeHI/I$I;
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Ha ¢ur. 2A, 2B u 2C nokazaHbl cxeMaTudeckue n300pakeHrs BUAa Cliepen yCTPOICTRA,
T€HEPUPYIOIIEro a3p030Jib, CO CBETOIMPOITY CKAIOIIEH YaCThIO U OCBETUTENIbHBIM OJIOKOM COTJIACHO
BapUAHTaM OCYILIECTBIIEHHs HACTOALIETO H300pETEeH NS,

Ha ¢ur. 3A, 3B u 3C mnokazaHbl cxemMaTH4ecKue HM300pa)K€HUs CIOUCTOH CTPYKTYpPbI
CBETOIPOIYCKAOLIEH 4aCTU COOTBETCTBEHHO COITIACHO BAPHAHTAaM OCYLIECTBJICHUs HACTOSIILErO
U300peTeHws;

Ha ¢ur. 4A, 4B, 4C u 4D mnoka3aHO cxeMaTH4eckoe H300pakeHHue OCBEIIEeHUs
COOTBETCTBEHHO COTJIACHO BAPHAHTAM OCYLIECTBICHUS HACTOSIIErO H300pETeHHUS,

Ha ¢ur. SA, 5B, 5C u 5D mnoka3aHbl CxeMaTHYeCKHe H300pa’keHUs BUAA CIEepenu
YCTPOHCTBA, T€HEPUPYIOIIETO a3PO30Jib, C OCBETHTEIBHBIM OJIOKOM COOTBETCTBEHHO COTJIACHO
BapUAHTaM OCYIIECTBIIEHHS HACTOSIIETO H300PETEHMSI.

[NIOJAPOBHOE  OIIMCAHHUE  IIPEAIIOUYTUTEJIbHBIX  BAPHUAHTOB

OCVYIIECTBJIEHUA

[IpennoyruTenbHbIE BAPUAHTHI OCYLIECTBICHUS HACTOSIIETO N300PETEHNs ONTUCAHBI Jjaliee
BMECTE C COMPOBOANTENBHBIMH I'papUUECKUMHI MaTEPHUATAMH.

Ycrpoiicto 100, reHepupyroliee a3po30Jib, Kak u300paxkeHo Ha ¢ur. 1, 00bIYHO COTEPIKUT
kopmyc ¢ orBepctueM 210, uepe3 koropoe cyberpar 110, reHepupyromuii a3po30Jib, TAKOW Kak
KUIKOCTh WM Taba4yHas Majloyka, MOXKHO 110 MEHbIIEH Mepe 4acTUYHO BBECTH B Kamepy 120,
TEHEPUPYIOLIYIO a3p030Jib, YCTPOUCTBA. Y CTPOHCTBO 100 HOMOJHUTENBHO COAEPIKUT UCTOUYHUK
130 nuTaHus, KOTOPBIH MOXKET ObITh Mepe3apssKaeMbIM H/MIM CMEHHBIM UCTOYHHKOM MUTAHHS,
TaKUM Kak Oarapest, u cxemy 140 mist ynpasieHus padoroit ycrporictea 100, reHepupyromero
a’p030J1b.

Ha ¢ur. 2A nokasano ycrporictso 100, renepupyroiiee a3po30Jb, ¢ BHeIIHeH cTeHkoin 200
Kopnyca ycrpoiicrsa. BHemnsisa crenka 200 no cyLecTBy COCTOUT U3 CBETONPOIYCKAOIIEH YaCTH
300, xoTopasi TOKpBIBAET OCBETHTENbHBIN Onok 210, xoTtopbelii He u3aydaer ceer. Korma
ocBeTUTENIbHBIA OJIOK 210 He W3jy4aeT CBET, OCBETUTEJIbHBIA OJIOK HE SIBJISETCS BUIUMBIM
YeJI0BEUECKHUM IJIa30M 4epe3 CBETONMPONMyCKAaIyo 4acTb 300 ¢ BHELIHEN CTOPOHBI YCTPOUCTBA,
TeHEePUPYIOMIEro a’po30iib. [IyHKTHUPHBIA NPSMOYTrOJIbHUK Ha (ur. 2A TOKa3bIBAET JIUIIb
NOJIOXKEHNE U MPOTSHKEHHOCTh OCBETUTENbHOTrO OJoka 210. Ceeronpomnyckarommas 4acTb MOKET
COIepIKaTh CJIOUCTYIO CTPYKTYypy, Kak ommcaHo Huxke B KoHTekcte ¢ur. 3A, 3B u 3C.
Ceeronponyckaroimasi 4acTb MOXKET ObITb CHaOKeHa TJISTHIIEBOW, 3€PKaJIbHOM WJIM MAaTOBOU
OTIENKOW BHEITHEH MOBEPXHOCTH, U KOPITYC YCTPOMCTBA, TEHEPUPYIOLIETO a3P0O30JIb, MOXKET OBbITh
CHAaOXEH TOM K€ OTAEJIKON MOBEPXHOCTH, YTO U CBETONPOITYCKAIOIIAs YaCTh, TAK YTO BHEIIHHUH
BUJ| BHELIHEH MOBEPXHOCTU KOPITyCa MO CYIUECTBY HENb3s OTJIMYUTD OT BHELIHErO BUAA BHEIIHEH

MOBEPXHOCTHU CBETOIPOIYCKAIOLIEH YacTH.
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Ha ¢ur. 2B nokazano ycrpoiictso 100, renepupyroliee a3po30ib, ¢ BHEIHeH cTerkoi 200
KOpITyCa YCTPOMCTBA, MPU 3TOM BHELIHAA CTeHKa 200 CONEPIKUT CBETONPONYCKAOILIYH) YacTh,
KOTOpas JIMIIb YaCTHYHO COOTBETCTBYET pa3Mepy BHewHel creHku 200. B 1o Bpems kak
CBETONPOITYCKAIOIasl 4aCTh U300pakeHa Kak MMeEIoIas MpsIMOyroyibHY0 (Gopmy, ¢popma n/unu
pa3Mep CBETONPOIMYyCKAroIIeld 4acTd MOryT ObITh JOOOH mnoaxonsiued (OpMbI, TaKOH Kak,
Harpumep, HO Oe3 orpaHnyeHus1, GOpMBbI  pa3Mepbl CBETOMPOITYCKAIOINEH YacTH, KaK ONHUCAHO B
KoHTekcTe ¢ur. SA-5D. B To BpeMsi Kak pa3Mep U MOJOKEHHE OCBETUTEIHHOrO OJIOKa MIIH
00JacTH OCBEIIEHUs], KOTOpasi MOKPbITa BHELIHEH cTeHKoW 200 U CBETOMPONYCKAIOIIEH YacThIO,
N300 paKeHbI KaK MO CYIIECTBY COOTBETCTBYIOIIUE pa3Mepy U MOJOKEHUIO CBETOMPONYCKAOIIEH
4acTH HA BUJE CIepeAu YCTPOICTBA, TE€HEPHUPYIOIIEro aj’po30jb, pa3Mep M IOJOKEHHE
OCBETHUTEIBPHOTO OJIOKa MITH 00JIACTH OCBEIIEHUS] MOTYT OBITh JIFOOOTO MOAXOSIIEro pa3Mepa 1 B
moboM  momxomsmeMm — monokeHMH.  OOHAKO — TpeXHAA ~— KOHpHUrypauus — SIBISIETCS
NPEANOYTUTENBHON I ONTHMAaIbHOHN 3PP EKTHBHOCTH OCBEIIEHHS OCBETUTEJILHOTO OJIOKA uepes
CBETOMNPOINYCKAIYI0 4acTh. CleayeT OTMETHTb, YTO OCBETHTENBHBIN OJIOK 3aKpPbIT BHELIHEH
creHkoit 200 u ceeronponyckaroei 4acTero 300 U, Cien0BaTENbHO, HE SIBJSETCS BUANMBIM Uepes
HUX, KOT7Ia OCBETUTEIbHBIN OJIOK HE M3JTy4aeT CBET.

Ha ¢ur. 2C mnoka3aHo yCTpOHCTBO, T€HEPUPYIOLIee a3po30Jb, KOTOPOE MOXKET
MIPEICTaBIISATh COOON YCTPOICTBO, FEHEPUPYIOLIEe a3P030Jib, OMMCAHHOE B KOHTEKCTE (ur. 2A u
2B. B cocrostaum, nokazaHHoM Ha ¢ur. 2C, ocBeTHTENbHBINH OJIOK U ero oonacts 210 ocBermeHus
m3anydaroT ceeT. Cser, wu3nyudaemblii obOnactbio 210 ocBewieHMs, NPOMyCKAaeTCs uepes
CBETOINpOMNyCKaromyw 4actb 300 u sABAsAETCS BUAUMBIM C BHELIHEH CTOPOHBI YCTPOMICTBA, B
YaCTHOCTH Y€JIOBEYECKOMY IJ1a3y MOJIb30BATENs YCTPONCTBA, T€HEPUPYIOILErO a3p030Jib, TAK UTO
obmacte 210 ocBemeHus: obecrnevynBaeT BH3YaJbHYI) OOpPATHYHO CBSI3b, YKA3bIBAIOLIYIO Ha
COCTOSIHUSI yCTPOMCTBA, TEHEPUPYIOIIETO a3p030Jib, HIIU PACXOAHOr0 MaTepuaa, UCIOIb3yeMOro
C YCTPOMCTBOM, T€HEPUPYIOIIIUM a3p030Jib. XOTs MOKA3aHO, YTO OCBETUTENbHBIN OJIOK U 00J1aCTh
210 ocBelIeHHs U3YYarT CBET C OJTHUM YPOBHEM SIPKOCTHU JJIsl BCEH 001aCTH OCBELIEHUS, TAKKe
BO3MOYKHBI JIBa Pa3HBIX YPOBHS SPKOCTH U OOJIACTH, OTHOCsIUeCs K obmactu 210 ocsemeHus, ¢
pasHbIMM YpPOBHSIMHU sIpkocTU. Takue BapuUaHThl OCYLIECTBJIEHHUS OCBELIEHUS OIHUCAHBI
HEOrPaHMYUBAIOIINM 00pa3oM B KOHTeKcTe ur. 4A—5D.

Crnenyer oTMeTuTh, YTO B JFOOOM M3 OIMUCAHHBIX B JaHHOM JOKYMEHTE BapHUaHTOB
OCYILIECTBIICHHUSI HACTOSALIETO U300PETEHHs TEPMUH «HEBUAMMBII» O3HAYAET, YTO OCBETUTEIbHBIN
070K HEe MOXKeT ObITh BUIIEH Yepe3 CBETOMPOMYCKAIOLIYIO YaCTh HEBOOPYKEHHBIM YEJIOBEYECKIM
IJ1a30M TPU OOBIMHBIX YCJIOBHUSX OKPYKAIOLIErO0 OCBEINEHUs 0e3 KaKMX-JINOO CHelnabHbIX
CpeAcTB WM OOOPYAOBAaHHUS IJIsl MPOCMOTPA WM NPU OCOOBIX, HEECTECTBEHHBIX, YCIOBHUSIX

OCBCLICHM:A, KOraa OCBETHUTEJIbHBIIN OJIOK He H3JIy4dacT CBCT.
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Ha ¢ur. 3A moxkazaHO cxemaTnyeckoe H300pakeHHe CTPYKTYpPbI CBETONPOITYCKAOLIEH
gactu 300. B cBoeit mpocretitneli ¢popme cBeronpornyckaromas dyactb 300 MOXKET conepskarh
noJynpo3pausblii cioit 320. ITonynpo3pauHoe CBOWCTBO CJIOSI TAKOBO, YTO OOJIbIIIAst YaCTh CBETA,
NaJAK0ILEro C BHELUIHE CTOPOHBI YCTPONCTBA, FEHEPUPYIOLLErO a3p030Jib, Ha MOJYNPO3paYHbIN
ciori 320, oTpakaeTcsi WJIM pacceuBaeTcsi OOpaTHO K BHEINHEH CTOpPOHE YCTPOMCTBA, 4YeM
NPOMYyCKAeTCsl uepe3 MONyNpo3padHblii cinoit 320, oTpaskaercs OCBETHUTENbHBbIM OjiokoM 210
00paTHO K MOJyNpOo3pavyHOMY CJIok0 320 1 3aTeM MPOIMyCKAETCs Yepe3 Moympo3pavuHblii ¢iok 320
00paTHO Ha BHEIIHIOK CTOPOHY YCTPOWCTBA, TEHEPUPYIOLIETO a3PO30JIb.

Kak mokazano Ha ¢ur. 3B, cBeTonponyckaromas 4acTb COIEPKUT CIOUCTYIO CTPYKTYDY,
KOTOpasi COAEPKUT MOTYNPO3PAUHbIN €101 320 UM YaCTUYHO WJIM MOJIHOCTBEO TPO3PAUYHBIN CJIOMN
340, KOTOPBII pacHoOIOKeH OJINXKE K OCBETUTEIbHOMY 010Ky 210, 1 cBeToOTpaskaromuii cioii 330,
KOTOPBIN pAaCHOJIOXKEH Ha IOBEPXHOCTH MONYHNpO3padHoro cios 320 wiaM 4acTUYHO WU
MOJIHOCTBIO MPO3PAYHOTO Ciost 340 manplie OT OCBETUTENbHOTO O10Kka 210, YeM monynpo3pavHbIii
cioi 320 nuiau 4aCTUYHO WM MOJHOCTBEO Npo3padnbiil cnon 340. Ilonynpo3spauneii cioi 320 u
YaCTUYHO WJIH NOJHOCTBIO MPO3paduHbli ¢1oil 340 cogep:kat noyynpo3padHble NN YaCTUYHO WU
MOJIHOCTBIO MPO3pavyHbIe IIACTUKOBBIe MaTepuaibl, Takue kak PMMA, PVC, PC, PET, PTFE,
MaTepuas Ha OCHOBE CMOJIbl UJIM aHAJIOTUYHBII MaTepHuall.

YacTHYHO CBETOOTPAKAIOLIMHA CJIOH MOXeT ObITh MOJNydeH € IOMOINBI0 Ipolecca
ocaxxnenust u3 maposoii (asel (PVD), ocaxkneHus u3 mapa ¢ MOMOIIBI0 XUMHUYECKOW peakLuu
(CVD) w/unu HenpoBozsimei BakyymHoi Metaumuzauuu (NCVM) uiu aHaJoruyHOro crnocoba
ocaxpenusi. OcakIeHHBIH MaTepuaj MOXET COAepkaTb Menb, cepedpo, OpoH3y win
AHAJIOTUYHBIA METAJUTMYECKHH MaTeprai. YacTHuHO cBeTooTpaxaromuil ciaoit 330 Moxer ObITh
BHEIIHUM CJIO€M, KOTOPbIi 00pa3yeT BHEIIHIOK MOBEPXHOCTh CBETOMPOIYCKAIOLIEH YacTH U
JOTOJHUTEBHO MOXET O0eCle4YnBaTh Uil CBETONPONYCKAOIEH YacTH TIUISHLUEBYI HIIH
3€pKaJIbHYIO OTAENKY MOBEPXHOCTH.

Kak mnokazano Ha ¢ur. 3C, cioncras CTPYKTypa CBETONPOIYCKAIOINEH YaCTH MOXKET
conepskaTh Mpo3padHbiii ciod 340, Ommxkaiimmii k ocBetureapbHOMy Osioky 210. YactuyHO
cBerooTpaxkaromuii cinoii 330, ommcaHHBIA BbIle B KOHTeKcTe ¢ur. 3B, pacrmonokeH Ha
npo3padHoM ciioe 340 najbine ot ocBetutesbHOro Ooka 210. CeTopaccenBarommuii cioi 350
pacrojioKeH Ha TIOBEPXHOCTH CBeToOTpakaromero cioss 330, Haubojee yHOaJleHHOTro OT
ocBeTuTenbHOrO Oioka 210, 1 00pa3yeT BHEIIHIO MOBEPXHOCTh CBETOMPOMYCKAIOIIEH YacTH
300. CseropaccenBaromuii cimoii 350 MoxeT OOpa30OBbIBATH BHELIHIOK ITOBEPXHOCTH
ceeromnpomnyckaroeit vacru 300. CretopaccenBarommii cyioit 350 MoxkeT 00pa3oBBIBATH CJIOM,
KOTOPBIN 3aIIUIIAET CBETOOTPAKAIOIIMM CJIOH OT BHELIHUX BO3AEUCTBUM, U MOXKET COLEP>KAThb

MaTepuaJ] Ha OCHOBE CMOJIbI WJIM NPO3payHbI IUIACTUKOBBIM Matepuain. Kpome Ttoro,
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cBeropaccenBaroluii cinoit 350 Moker OBITH OKpalleH WM TOHHPOBAH, YTOOBI NpPUIATh
ceeronpomnyckaromeil yactu 300 >xemaeMblii BU3yaJbHBIA 3PQPEKT, U AOMOTHUTEIBHO MOXKET
MIPUAATh BHEIIHEHW IOBEPXHOCTH CBETOIPOIYCKAIOLIEH YaCTH MaTOBYIO OTAENIKY MOBEPXHOCTH.

Crnenyer OTMETHUTB, YTO CIIOM CJIIOMCTOM CTPYKTYPBI, ONUCAHHBIE BBILIE B KOHTEKCTE (DUT.
3A-3C, moryt ObITb pacHoJOXKEHbl B OPYyroM mopsake cioeB. Hampumep, B BapmaHTax
OCYIIECTBJICHNS], ONIMCAHHbIX B KOHTeKcTe dur. 3B, cBeroorpaskaromuii cioit 330 moxer ObITh
OmkaluM K OCBeTUTENbHOMY OJioky 210, Miu B BapuaHTaX OCYIIECTBIIEHHSI, OMHUCAHHBIX B
koHTekcTe ¢ur. 3C, cBerooTpakaroiuii cioit 330 MoxkeT ObiThb Haubojee ynajJeHHbIM OT
ocBeTuTenbHOr0 Oyioka 210 u 00pa3oBBIBATHL BHEIIHIOK IMOBEPXHOCTb CBETOMPOMYCKAOIIEH
gacti 300. JlomonHUTENBbHO CBeTOOTpakarolmuid cjor 330 Moker oOecneyuBaTh ISt
ceeronponyckaromei yactu 300 risHLEeBYO WIN 3epKaJIbHYIO OTAEIKY TOBEPXHOCTH.

CeerooTpakarommuii cyoit 330 oTpakaeT HEKOTOPOE KOJIMYECTBO CBETA, & OCTANIbHAS YacTh
CBETa NMPOHHUKAET CKBO3b HEero. CBET MOKET NMPOXOAUTh depe3 CBeTooTpaxaromuii cioit 330 B
oboux HampasneHusx. OHAKO, KOr/1a OCBETUTENbHBIA 00K 210 He m3nydaer cBeT U 00JacThb
OCBEILIEHHs] OCTAETCsI TEMHOM 34 CBETONPONyCKaroIen 4acTei0 300 OTHOCUTENBHO OKPYIKAIOLIEH
30HBI YCTPOMCTBA, TEHEPUPYIOLIETO a3P030JIb, KOTOPAsi B 3TOM Cllydae OOBIYHO SIBISIETCS CBETIION
CTOPOHOM, TEMHYK) CTOPOHY CTaHOBUTCS TPYAHO YBHAETb CO CBETJIOM CTOPOHBI MOTOMY, YTO
TE€MHasi CTOPOHA MAaCKHUPYETCsl ropasio 0oJiee SpKUM OTPAKEHHUEM CBETJION CTOPOHBL.

B ugacTtHOCTH, CBET CO CBETJION CTOPOHBI, OTPAKEHHBINA CBETOOTpPAXKAKOLUM cioem 330
0o0paTHO Ha Ty K€ CTOPOHY, HAMHOIro OOJibIlle, YeM CBET, NPOMIEALINII C TEMHOW CTOPOHBI,
NOAABJISIst HEOOJBIIOE KOJIUYECTBO CBETA, IPOLIEAIIETro ¢ TEMHOH CTOPOHBI Ha CBETIIYIO CTOPOHY.
Takum o6pa3om ocseTuTenbHblil 010k 210 ocTaercs HEBUAUMBIM, KOTAA OH He u3iy4aer ceer. C
APYrol CTOPOHBI, KOTJa OCBETUTENbHbIM Ojok 210 wm3nydaer cBeT, 00NaCTh OCBELIEHHS
CTaHOBUTCSI CBETJION CTOPOHOM, M CBET, MEpeaBaeMblil OT OCBETUTEIHHOrO Osioka 210, siBysieTcst
JOCTaTOYHO SIPKUM, YTOOBI OBITH BUAMMBIM Yepe3 CBETOMPONYCKaINy YacTb 330, He Oynyun
MOZIaBJICHHBIM CBETOM M3 OKPYXKAIOLIEH 30HBI, OTPAKEHHBIM CBETOOTpakarolum cioeM 330.
Takum oOpazom ceeTornponyckaromas 4actb 330 padoTaeT Kak OMHOCTOPOHHEE 3€PKAJIO U JIENIaeT
ocBeTUTeNbHBIA OMok 210 ymubo BuUAMMBIM, JUOO HEBHUAWMBIM M3 OKPYXKArOIIeH 30HBbI B
3aBHCHUMOCTH OT TOTO, TOPHUT OCBETUTENbHBIN 0JI0K 210 mnun Her.

Crnenyer OTMETHUTb, YTO B CIIy4ae, €ClM KOPIYC YCTPONCTBA, N€HEPUPYIOLIEro a3po30Jib,
COTJIACHO BapHUaHTaM OCYINECTBJICHUS HACTOSILEro M300pETeHHs COAEP’KUT OCHOBHYIO 4YacTh U
CTIIOCOOHBIN K MEPEMELIEHHIO 3JIEMEHT B BHJIE MTAHEJH, KOTOPBIM COAEPKHUT CBETOMPOITY CKAFOIIYIO
4aCTh WJIU MO CYLIECTBY COCTOMUT U3 HEE, 3JIEMEHT B BUJAE MaHEIU U OCHOBHASI YaCTb COCAUHEHBI
OJMU3KO APYT K APYTY, 4TOOBI IO CYIIECTBY MPENOTBPATUTh YTEUKY JIFOOOTO CBETA, U3Iy4aeMOro

OCBCTUTCIIbHBIM 6J'IOKOM, PacCnoJIOKEHHBIM Ha OCHOBHOM HaCTHu, MEXKAY JJIEMEHTOM B BUIC
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naHeau ¥ OJIOKOM B BH/I€ OCHOBHOM YacTH, YTOOBI MPENOTBPATUTh HETATUBHOE BIMSHUE JFOOOH
YTE€UYKHU CBETA Ha BUAMMOCTb 00JIACTH OCBEIEHUS Yepe3 CBETOMPONYCKAOLIYIO YaCTh.

Ha ¢ur. 4A uzobpaxen ocBeruTenbHbIi 0510k 210, comepKamuii MHOXKECTBO UCTOYHUKOB
cBera. Kaxaplii 13 HCTOYHUKOB CBETA MOKET OBITh CBETOAMOAHBIM UCTOYHUKOM CBETA, KOTOPBIN
MOKET JTOTIOJIHUTENIbHO U3JTy4aTh CBET pasHbIX 1BeTOB. OcBeTUTENbHBIN Os10K 210, moka3aHHbIH
Ha Qur. 4A, He U3JTy4aeT CBET U, CIIEAOBATENbHO, HAXOAUTCS B «BBIKIIOUYEHHOM» COCTOSIHUU. B
TO BpeMsi KaK TMOKa3aHO, YTO OCBETUTENIbHBIA OJIOK SIBJISETCSI MPSIMOYTOJbHBIM, MHOKECTBO
HUCTOYHHKOB CBETa MOXKHO PACIOJIONKHUTh TAKHUM O0pa3oM, 4ToObl OHM OOpa3OBBbIBAIU JIFOOYIO
HETIPEPBIBHYIO U MOIXOASIIYI0 (POPMY MOIXOASIIETO pa3Mepa.

Ha ¢ur. 4B Bce U3 MHOKECTBAa HCTOYHUKOB CBETA OCBETUTEIBHOIO OJIOKA U3NTYYaOT CBET,
o0pasyst HenpepbiBHYIO 001acTh 210 OCBeIeHus, KOTOpasi MO CYLIECTBY COBMANAET C Pa3MEPOM U
¢dopmoii ocBeTUTENBHOTO OJI0KA. AJIBTEPHATUBHO TOJBKO YaCTh MHOKECTBA MCTOYHHUKOB CBETA
MOXET HW3Ny4aTb CBET aisi oOpaszoBaHus obOmactu 210 ocBemeHus, B KOTOPOW MOJHAsS
NpOTsDKEHHOCTh  obymactu 210 ocBewmeHWs] OTJIMYAaeTCsl OT TMOJHOHW MNPOTSDKEHHOCTH
oceetutenbHOro Ojoka. Obmacte 210 ocBeleHnss MOXKeT ObITh OCBELIEHA HAa MEPBOM YPOBHE
SPKOCTH, KOTZla MHOXKECTBO HMCTOYHHUKOB CBeTa, pabOTAarOIIUX HA IMEPBOM YPOBHE MOIIHOCTH,
obpazyror obmacte 210a, ocBemaeMyr0 Ha IMEPBOM YPOBHE SIPKOCTU. B 3TOM cocTosiHUU
OCBETHUTEJIbHBIN OJIOK HAaXOOUTCA B COCTOSIHMM «BKJIIOYEHO» M OOECHeYMBAET BU3YaJIbHYIO
00paTHYIO CBSI3b O TOM, UYTO COCTOSIHMS M€HEPHUPOBAHHUS a3PO30JIs YKa3bIBAIOTCS OCBETUTEIbHBIM
6moxoM. Korna Bce n3 MHOKECTBa HCTOUYHHKOB CBETA OCBETUTENIBLHOIO OJIOKA M3JIy4arOT CBET Ha
BTOPOM YPOBHE SIPKOCTH, paboTasi Ha BTOPOM YPOBHE MOIIHOCTHU, 4TOOBI 00pa30BbIBATh 00JIACTb,
OCBEIIaeMYyI0 Ha BTOPOM YpPOBHE SIPKOCTH, pAa3HULA B VYPOBHIX SIPKOCTH IO3BOJISET
OCBETHTEJIbHOMY OJIOKY YKa3blBaTh COCTOSIHUE YCTPOWMCTBA, T€HEPUPYIOIIEro a’3po30Jjb, WM
PacxXoHOTrO MaTepuaa, UCIOJb3YyEeMOro C YCTPOMCTBOM, T€HEPUPYIOIIUM a3po30ib. Hanpumep,
NPU OCBELICHUH HA MEPBOM YPOBHE SIPKOCTH OCBETUTENIbHBIN OJIOK YKa3bIBAET, UTO YCTPOUCTBO,
reHepHupyrollee a’3po30Jb, BKIYEHO U HE IOTOBO K HCIIONB30BAaHHUIO IOJIb30BaTeNeM, a MpU
OCBELLEHUH Ha BTOPOM YPOBHE SIpPKOCTHU OCBELIEHNE YKa3bIBA€ET, UTO YCTPOICTBO, TeHEpUpYIOIlee
a3p030.1b, BKJIIOYEHO U TOTOBO K UCIOJb30BAHHUIO MOJIb30BATENEM.

Ha ¢ur. 4C nonnas nporspkeHHOCTh oOmacth 210 ocBemneHus: MpeAcTaBisieT coOoit
OOBEMHEHHYIO MPOTSHKEHHOCTh obnmactu 210a, ocBemaeMoll Ha MEPBOM YPOBHE SIPKOCTH, U
obmactu 210b, ocBemaemoil Ha BTOPOM YPOBHE SIPKOCTH. JTa KOH(PHUIypamus IMO3BOJISET
OCBETHUTEIIbHOMY OJIOKY YKa3blBaTh COCTOSIHUSI YCTPOMCTBA, T'€HEPHUPYIOLIETO a3pO030Jib, HIIH
PAacXOHOTrO MaTepuaa, UCIOIb3yEMOrO C YCTPONHCTBOM, T€HEPUPYIOLIUM a3P030Jb, B IpeAenax
KOHTPOJIBHOTO JUana3OHa 3HAYEHWH WM OTHOCUTEIbHO KOHTPOJIBHOTO 3HAYEHUs, MPU 3TOM

NnoJjiHast TMPOTSAKCHHOCTDH obnactu OCBCIICHUA MOXKET COOTBETCTBOBATH MAKCUMAJIBHOMY
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AUana3’oHy BO3MOJKHBIX 3HAYEHUNW WJIM MAaKCUMAJIbHOMY KOHTPOJIBHOMY 3HA4Y€HUIO IJIs
YKa3aHHOT'O COCTOSIHMA. Y Ka3aHHOE COCTOSTHHE MOXKET OBITh OCHOBAHO HA COOTHOIIEHUH MEXKAY
NPOTSDKEHHOCThEO  obsiacti 210b, ocBemaemMoli Ha BTOPOM YpPOBHE SIPKOCTH, M TOJHOU
NPOTSKEHHOCTBIO 001acTH ocBelieHus. Hanpumep, nonHas npoTsKeHHOCTh 00J1aCTH OCBELIEHUS
MOKET COOTBETCTBOBaTh nuamna3oHy ot 0 % mo 100 %, Hampumep, OT ypoBHs 3apsina Oarapewu,
IIPEIyCMOTPEHHOM B KA4€CTBE UCTOYHHUKA MUTAHUS B YyCTPOUCTBE, T€HEPUPYIOLLEM a3PO30J1b, UIH
NOJIHAS TIPOTSDKEHHOCTb OOJIACTH OCBEINEeHUSI MOXKET COOTBETCTBOBATH JMUAINA30HY MEXKIY
MaKCHMaJIbHBIM KOJIMUECTBOM CyOCTpaTa, FreHEPUPYIOIIEro a3po30Jib, B PACXOTHOM MaTepuaie 1
YPOBHEM TIOJHOTO H3PAcXOOBaHUsl CyOCTpaTa, T€HEpUpPYIOLEero a’po3oib. OTHOCHTENbHAS
NpOTsKEHHOCTh obyactu 210b, ocBemaeMoli Ha BTOPOM YpPOBHE SIPKOCTH, MO CPABHEHUIO C
NOJIHOM TPOTSIKEHHOCTBIO O0JIACTH OCBELICHUST MOJKET, CJIEOBATENbHO, COOTBETCTBOBATH
OTHOCHUTEJIbHOMY JUAIa30Hy 3HAYEHUN WM 3HAYEHHUIO B IpeaesaX MaKCHUMaJbHOIO JUala3OHa
3HaueHndd. Harmpumep, ecnu npotspkeHHOCT 00actu 210b cocrasmisier Bcero 60 % oT monHON
npoTsbkeHHOCTH obyactu 210 OCBeINeHUs, YKa3aHHOE COCTOSIHHE, CIIEIOBATEIbHO, MOXKET
MPEICTaBIISITh COOOM OaTapero ¢ ypoBHeM 3apsiaa 60 % Mo CpaBHEHUIO C YPOBHEM MOJTHOTO 3apsia
Oarapen.

Kak nmokazano Ha ¢ur. 4D, obnacts 210b moxer comep:kath e oonactu 210b1 n 210b2 B
BHUJI€ CX€M, KOTOPbIE MOTYT OBITh OJUHAKOBBIMH MJIN OTJINYATHCS APYT OT Apyra. [IpoTsskeHHOCTh
cxembl 210b1 u mpoTspkeHHOCTH cxembl 210b2 MOryT OTIIMUATBCS APYT OT APyra U MOTYT OBITh
HE3aBUCHUMBIMU APYT OT Apyra. B aroit kordurypanun kaxnas usz cxem 210b1 u 210b2 moxer
YKa3bIBaTb pa3Hble COCTOSHUSI YCTPOWMCTBA, TE€HEPHUPYIOINErOo aspo30Jib, WM PACXOIHOTO
MaTtepuaa, UCIOIb3yeMOro ¢ yCTPOHCTBOM, FeHEPUPYIOLINM a3po30ib. Hampumep, cxema 210b1
MOKET YKa3bIBaTh TAKUM 00pa3oM, Kak OMHCAaHO B KOHTeKcTe ¢ur. 4C, ypoBeHb 3apsiaa OaTapeu
YCTPOMCTBA, TEHEPUPYIOIIEro a3po3oyib, a cxema 210b2 moxker yka3biBaTh YPOBEHD
U3PACXOA0BaHMs CyOCTpaTa, TEHEPUPYIOIIETO a3P030Jib, B PACXOAHOM MaTepHale, UCIOIb3yEMOM
C YCTPOMCTBOM, F€HEPUPYIOLIUM a3pPO30.1b.

CocrostHHsL, KOTOpbIE MOTYT OBITh yKa3aHbl 3a CYET BH3YaJbHOH OOpaTHOW CBS3H,
BKJTIOYAIOT MCTEKIIMHA W/WIM OCTABINUKHCS TMEePUON BPEeMEHH 3alyCKa YCTpONCTBa, obInee
KOJIMYECTBO 3aTSDKEK TMOJb30BaTeNeM, O0Iee KOJIMYECTBO 3aTSDKEK IOJIb30BATENIEM 10
OTHOLIEHUIO K 33JJaHHOMY MAaKCUMAJIbHOMY KOJIMYECTBY 3aTSKEK AJII PACXOJHOrO MaTepuala,
oOmee BpeMsl UCIOJB30BAHUS PACXONHOTO MaTepuaja IO OTHOLICHHIO K 3aJaHHOMY
MaKCUMAJIbHOMY BPEMEHU MCIOJB30BAHUS PACXOAHOIO MaTepuasa, BpeMsi HCIOIb30BAHMUS
YCTPOHCTBA C MOMEHTA 3aIlyCKa, U3PacXOJOBAHHOE W/MJIM OCTaBILIeeCs KOJIMYECTBO cyOcCTpara,
T€HEPUPYIOIIEro a’po30jb, B PACXOAHOM MaTepuaie, pabodyr TemIepaTtypy yCTpPOWCTBa U

YPOBEHb pa3psaKu OaTapen yCTPONCTBA, COCTOSIHUE 3apsAaa OaTapen U T. A.
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HononaurtensHo cxema 210a/210b obnactu 210 ocBeweHnss MOXKET MPEACTABIATH COOOI
AMHAMHYECKU U3MEHSIIOIIYIOCA MM JBIXKYLIYIOCS cxeMy. Kpome Toro, HampasiieHue ABUKEHMUS
CX€Mbl MOXET YKa3blBaTb HA HM3MEHEHHE COCTOSHHUS, YKa3aHHOro cxemoil. Hampumep, B
BApUAHTAX OCYINECTBJIEHUS, OMUCAHHBIX B KOHTekcTe (ur. 4C, OCBETUTENbHBIH OJIOK MOXXET
comepKaTh CXeMy, KOTOpas yKa3blBaeT Ha YypOBEHb pa3psaaku Oartapen. Cxema MOXeT
MHOTOKPAaTHO [JIBUraTbCsli B HAINPaBJICHMU BBEPX, 3aT€M BO3BPAILaTbC B CBOE HCXOIHOE
NOJIOXKEHHE, a 3aTeéM CHOBAa JBUTAThCS BBEPX, YTOOBI YKa3bIBaThb HE TOJBKO HAa YPOBEHb
3apsiaa/paspsiaku 6ataper, HO U Ha TO, 4TO OaTapes 3apsiKaeTcs, T. €. YTO YPOBEHb 3apsina daTapeu
YBEJIMYNBAETCSI.

JIOTIOTHUTENBHO WK aJIbTEPHATUBHO JI00ast cxema Ha objactu 210 OCBEIeHUsT MOXKET
OUHAMHYECKU W3MEHSTbCS, HalpuMmep, MyTeM MepUOJUYECKOr0 MHraHus i YKa3aHUs
COCTOSIHUSI yCTPOMCTBA, T€HEPUPYIOLIEr0 a3p030Jb. JIOMONHUTENBHO UIIH aIbTEPHATUBHO TOJIBKO
OJIMH U3 MHO)KECTBA UCTOYHUKOB CBETA MOKET U3JIy4aTh CBET, U IPUMBIKAIOIINI HCTOYHUK CBETA
U3 MHOXECTBA MCTOYHHKOB CBETA, CIEAYIOLINX B HANPABIEHUH OCBETUTENBHOrO OJIOKA, MOXKET
HayaTh U3Jy4aTb CBET, KOTAA MpeAbIAYIIUNA HCTOYHUK CBETA MpeKpallaeT U3j1y4aTb CBET MOCe
3aJaHHOTO KOJIMYECTBAa BPEMEHH IUJIsi 0Opa30BaHUS CXEMBbI IBIIKYIIETOCs MCTOYHHKA CBETA IS
yKa3aHHUsl COCTOSIHUSI YyCTPONCTBA, TeHEPUPYIOLIEro a3p030ib. Takue COCTOSHUS MOTYT BKJIIOUATh,
HanpuMep, HU3KUH YpOBEHb 3apsna Oarapen, HHM3KOE OCTaBIIEecsl KOJHYECTBO cyOcTpara,
TeHEePHUPYIOLIEr0 a’po30Jib, B PACXOAHOM MaTepHualle, HCHOJb3YEMOM C YCTPONCTBOM,
TeHEePHUPYIOLIUM a3P030J1b, U HEUCIIPABHOCTb YCTPONUCTBA, TEHEPUPYIOLIETO a3PO30Jb.

Ha ¢ur. SA, SB, 5C u 5D nokazans! ycrpotictBa 100, reHepupyroIue a3po30iib, KOTOpbIe
MOT'yT TNPEICTaBIATh COOOH YCTPOWMCTBO, I€HEPUPYIOLIEE adp030Jb, OMHMCAHHOE B KOHTEKCTE
nroboi u3 pur. 1A-3C. Hanpumep, BHemHsss cteHKa 200 MOXKET MO CYLIECTBY COCTOSITh W3
ceeronponyckaromein gyactu 300 uiam MOXKET COAepsKaTh CBETONPOIycCKaromyro dacte 300,
KOTOpass TOJbKO YAaCTUYHO COOTBETCTBYET pasMepy BHEIIHEH CTEHKU. Y CTPOMCTBO,
TeHEePUPYIOIIee a3p030Jib, COAEPKUT OCBETUTEIbHBIM OJOK 210, KOTOpBI MOXKET OBITh
ocBeTUTEIBbHBIM OJIokOM 210, omucaHHbIM B KOHTekcTe ool u3 ¢ur. 1A—4C. Kaxknenii u3
OCBETUTENbHBIX 0JI0KOB 210, moka3aHHbIX Ha ¢ur. SA-5D, comepKUT MHOKECTBO MCTOYHHKOB
CBETa, KOTOPBIE PACIIONOKEHBI TaK, YTOOBI 00Pa30BbIBATH HENMPEPBIBHYIO 00acTh 210 ocBemeHus
NPU M3JIyYEHUH CBETa, MPHU 3TOM 00JacTh 210 OCBEIeHHsT MOKET WUMETh pa3Hble pasMepbl U
pasHble (OpPMBI, TakMe Kak TpeyrojbHas ¢opma, H3OTHyTass W/WiIM KpuBas ¢opma, HIN
Kpyrnasi/sjumantudeckass ¢opma. B dwactHocTH, Kak mokaszaHo Ha ¢ur. 5D, obmacte 210
OCBEIIEHUS] MOJKET COAEPIKATh CXeMy, KOTOpasi UMeeT Takyr (POpMy, UYTO BHELUTHHH BHJ (OPMBI
yKa3bIBa€T HA THUIl COCTOSIHHS, YKa3blBaeMoro cxemoil. Harpumep, cxema mosxer umers Gopmy,

HarmoMHHaoUyo ¢opMmy Oarapen, 4YTOoOBI YKa3blBaTh, YTO BHU3yajbHas oOpaTHas CBA3b,
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obecrieunBaeMasi o0nacTeio 210 ocBeleHHs, YKa3bIBAET HA COCTOSIHUE Oarapen yCTpOMCTBa,
TeHEePHPYIOLIEro a3p030Jb, TAKOE KaK YPOBEHb 3apsifa/pas3paaku Oatapeu.

XoTs B HACTOSAIIEM H300PETEHNH OIUCAHbI OINPEEIEHHbIE BAPUAHTHI OCYIECTBICHHS U B
LIEJIOM CBSI3aHHbIE C HUMHM CIIOCOOBI, JUIsl CIELUAIMCTOB B JAHHOM OONACTH TEXHMKH OyayT
OYEeBUAHbI W3MEHEHHs M NpeoOpa3oBaHHMs 3TUX BAPUAHTOB OCYINECTBIEHUS U CIIOCOOOB.
COOTBETCTBEHHO, BBILIEYKA3aHHOE OMMCAHUE WJUIIOCTPATUBHBIX BAPUAHTOB OCYILECTBJICHUS He
OTpeneNseT WIN He OrpaHMYUBAeT HacTosee uodperenue. Jlpyrue MonupuKaum, 3aMeHbl U
U3MEHEHUsI TaKXKe BO3MOXKHBI O€3 OTCTYIUIeHHSI OT o0beMa HACTOALIero H300pETeHUs, Kak

OTpEeNeNIEHO HE3aBUCHMBIMH U 3aBUCUMBIMH MTyHKTaMHU (OPMYJIbI U300 ETEHHSI.

CIIMCOK UCIIOJIb3YEMBIX CChIJIOUHBIX TTO3ULHIHI

100: YCTPONCTBO, FEHEPUPYIOLLEE a3PO30JIb

110: pacxomHbIN MaTepua/cyocTpar, reHepUPYIOLIUE a3p0o30Jib

120: UCTOYHUK NTUTaHUS

130: cxema

200: BHEIIHSIS CTEHKA

210: OCBETUTEJNIbHBIN OJIOK/00J1aCTh OCBEILICHNUS

210a: OCBETHUTEJIbHBIN OJIOK/00JIaCTh OCBELIEHHS! PU TIEPBOI SIPKOCTH
210b: OCBETHUTEJIbHBIN OJIOK/00J1aCTh OCBEIICHUS ITPU BTOPOU SIPKOCTH
300: CBETONPOIYCKAIOIIAas 4acThb

310: NOJIYIIPO3PAaYHBIN CJION

320: 4aCTUYHO CBETOOTPAKAKOLIUNI CIION

330: NPO3payvHbIi CJION

340: 3aLIATHBINA CJIOU



®OPMYVYJIA H30BPETEHUA

1. OcBerutenbHbIN OJIOK 7151 YCTPONCTBA, TEHEPUPYIOLIETO a3PO30Jib, COIep KUl
MHOXECTBO HUCTOYHUKOB CBC€TA, IMPHU 3TOM Ka}KI[bII\/'I N3 HMCTOYHHUKOB CBE€Ta BbIIIOJHCH C
BO3MOJKHOCTBIO PabOTBHI B:

HIepBOM pekuMe paboThl HA MOLTHOCTH C IEPBBIM YPOBHEM SIPKOCTH, OCBEIIAIOIIEM YacCThb
00JaCTH OCBELIEHHsI Ha IEPBOM YPOBHE SIPKOCTH, U

BTOPOM PECKUME pa60TbI Ha MOIIHOCTU CO BTOPBIM YPOBHEM SAPKOCTHU, OTJIUYHBIM OT
NEPBOro ypOBHsA APKOCTHU, HJIA OCBCHICHUA YaCTH HAa BTOPOM YPOBHE APKOCTH, OTIUYHOM OT
IIEPBOr0 YPOBHS IPKOCTH,

Ipru 3TOM OJHWH HJIM HECKOJBKO MCTOYHUKOB CBETA M3 MHOXKECTBA HMCTOYHHKOB CBETA
00pa3yrT HENpepbIBHYI O0JACTh OCBELICHMS, KOTAa OAMH MM HECKOJBKO W3 MHOMKECTBA
HCTOYHUKOB CBETA U3JIy4aroT CBET, U

OpU 3TOM OO0JIACTh OCBEINEHHUs] BBIMOJHEHa C BO3MOMKHOCTBIO MPEIOCTABIIEHHS
NOJIb30BATENI0 BU3YalbHOH OOpaTHOHM CBsI3M, KOTOpas YKa3bIBAET COCTOSIHUE YCTPOICTBA,
TeHEePHUPYIOLIEro a’po30Jb, WM PAacXOJHOTO MaTepuaja, HCIOJIb3yEMOrOo C YCTPOICTBOM,

TeHEePHUPYIOIIUM a3PO30b.

2. OcBeTuTenpHbpI OJNOK MO MpEbIAyIIEeMYy IMYyHKTY, OTJIMYAIOIIUNHCA TeM, YTO
00NacTh OCBEIIEHUs] COIEP>KUT O0NacTh, OCBEIAEMYI0 Ha IEPBOM YPOBHE SIPKOCTH, W/WIH

00J1acTh, OCBEIAEMYIO Ha BTOPOM YPOBHE SIPKOCTH.

3. OcBeTuTeNbHBIN OJIOK MO MPENbIAYLIEMY MYHKTY, OTIIMYAIOIUICS TEM, YTO TOJTHAS

NPOTSKEHHOCTh 00JIaCTH OCBEINEHHsI TPENCTABIISET COOOI:

WIA TPOTSDKEHHOCTh OOJIACTH, OCBELIAEMOW Ha TIE€PBOM YPOBHE SIPKOCTH, €CIIH
ocBeraeMasi 00J1IaCTh COZIEPIKUT TOJBKO 00J1aCTh, OCBEINAEMYIO Ha IIEPBOM YPOBHE SIPKOCTH,

Wi 00BETUHEHHYIO POTSDKEHHOCTh O0JIACTH, OCBELIAEMOM Ha MEPBOM YPOBHE SIPKOCTH,
1 00J1aCTH, OCBEIaeMOH Ha BTOPOM YPOBHE SIPKOCTH, €CJTH 00J1aCTh OCBEIEHHSI COAEPIKUT TOJIBKO
00J1acTh, OCBEIAEMYIO Ha IMIEPBOM YPOBHE SIPKOCTH, B 00JIaCTh, OCBEIIAEMYIO Ha BTOPOM YPOBHE
SIPKOCTH,

WIN TIPOTSDKEHHOCTh OOJIACTH Ha BTOPOM YPOBHE SIPKOCTH, €CH O0JIaCTh OCBELIEHHS

COZIEPKUT TOJNBKO 00JIaCTh, OCBEIIAEMYIO HA BTOPOM YPOBHE SIPKOCTH.
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4. OcBeTuTenpHBI OJIOK MO MPEObIAyIIeMy NYyHKTY, OTJIHYAIOIIUNCS TeM, YTO
BU3yajibHasi OOpaTHasl CBSA3b OCHOBaHA HA COOTHOIIEHUH MEXIy MPOTSKEHHOCTBIO 00JIaCTH Ha

BTOPOM YPOBHE SIPKOCTHU U IOJHOM MPOTSKEHHOCTHIO 00JIACTH OCBELICHUS.

5. OcBeTuTeNnbHbIN OJIOK IO MPEIBIAYINEMY NYHKTY, OTIIMYAIOIIUHACS TE€M, YTO MOJTHAS
IPOTSHKEHHOCTh O0JIACTH OCBEINEHMs YKa3bIBAET HA MAKCHMAJbHBIH AMANA30H 3HAYEHUH IS

COCTOSIHUH, yKa3aHHBIX BU3YAJIbHOW OOPaTHOMN CBSI3bIO.

6. OcBeTuTeNbHBbI OJIOK MO MpenbIaylieMy NyHKTY, OTJIUYAKOLIMICA TEM, YTO
NPOTSKEHHOCTh 00JIaCTH, OCBEIAeMO Ha BTOPOM YPOBHE SIPKOCTH, YKa3bIBAET HA MOIHAINIA30H
B IpeAesax MaKCUMaJIbHOIO [AMaNa3OHa 3HAYEHUN, W MPOTSHKEHHOCTh MMOAAMANA30HA IO
OTHOLIEHUK) K MPOTSDKEHHOCTH MAKCUMAJIbHOIO UANA30HA 3HAYEHUH COOTBETCTBYET
NPOTSDKEHHOCTH O0JIACTH, OCBELIAEMON Ha BTOPOM YPOBHE SIPKOCTH, IO OTHOIIEHHUIO K ITOJIHOH

MPOTAXKEHHOCTU obnactu OCBCIICHUA.

7. OceTuTenpHbIN 0JIOK 10 TF0O0MY U3 MPEABIAYINUX MYHKTOB, OTIHYAOLIIUNACS TEM,
YTO KaXIbIH M3 MHOXECTBA HMCTOYHHUKOB CBETA NPEACTaBIsieT COOOM CBETOAMON, KOTOPBIH

criocobeH H3J1y4daTb CBET BO MHOXKCCTBE LIBCTOB.

8. OcBeTuTenbHbI OJOK MO MpPEAbIAYLIEMY MYHKTY, OTJIMYAIOLIMNCS TEM, YTO

00JIaCTh OCBEIIEHHS] OCBEINAETCS LIBETOM.

9. OcBeTUTENbHBIN OJIOK MO MPENbITYEMY MyHKTY, OTIIMYAIOIIUCS TEM, YTO Pa3HbIE
1BeTa OOJIACTH OCBELIEHMs] YKAa3blBAIOT HA Pa3Hble COCTOSIHUS YCTPOMCTBA, T€HEPHPYIOILEro
a’po30Jib, WM PACXOAHOTO MaTepuana, HCIOJIb3yeMOro C YCTPOICTBOM, TI€HEPUPYIOLINM

a3po30Jb.

10. OcBeruTenpHBIN OJIOK 110 IFOOOMY U3 MPEABIAYIINX MYHKTOB, OTIIMYAIOIIUICS TEM,
YTO BBIMNOJHEH C BO3MOXKHOCTBIO OOpa3OBaHMs OOHOW MM HECKOJBKHX CXeM Ha 00JacTH
OCBEILeHUs], IPU 3TOM Ka)asi U3 OAHON UJIM HECKOJIBKUX CXEM YKa3bIBAET HA Pa3HbIE COCTOSHMUS
YCTPOMCTBA, TE€HEPUPYIOLIETO aj’po30Jb, MM PACXOAHOrO MAaTepuasa, HCIOIb3yEMOro ¢

yCTPOMCTBOM, M'€HEPUPYIOIIUM a3PO301b.

I1. OcBeruTenbHbI OJIOK MO MPEenbIIyleMy MyHKTY, OTIMYAIOIIUNCS TE€M, YTO IO

MEHbIIIeH MEpPE OaHa U3 OJTHOM MJTH HECKOJIbKHUX CXEM BKJII0YaeT ABMIXKYIIYHOCs CXEMY.



12. OcBeTuTenpHbI OJNIOK MO MpeabIAyLIeMy NYHKTY, OTJIUYAIOIIMHICA TEeM, YTO
HaIIPaBJICHUE JBU>KEHUs OHOU U3 CXEM YKa3bIBAET HA H3MEHEHHUE COCTOSHUS, YKa3aHHOTO OHOU

nu3 OI[HOI\/'I NI HECKOJIBKHUX CXCM.

13. OcgerurenbHbIN 0JIOK 1O TI0O0MY U3 MPEAbITYIIUX MYHKTOB, OTIIMYAOLIUNCS TEM,
YTO COCTOSIHUSL YCTPOMCTBA, TE€HEPHUPYIOIIEr0 a’po30Jib, WM PACXOAHOTO MaTepuaa,
UCTIOJIb3YEMOTO C YCTPOHCTBOM, T€HEPUPYIOIIHM a3P030Jib, COAEPKAT NHPOPMALIUIO IO MEHBILEH
Mepe 00 OZHOM M3 CIEOYIOINEro: MCTEKIIMA W/WIM OCTaBIIMHCS TEPUOA BPEMEHH 3aIyCKa
YCTPOMCTBA, X0/ MapEeHUs] Ha YCTPONCTBE MOJIb30BATENEM, BPEMS UCIOJb30BAHUS YCTPONCTBA C
MOMEHTA 3aIyCKa, H3PacXOA0BAHHOE /WM OCTaBLIEECs KOJIMYECTBO CyOCTpaTa, FeHEPUPYIOLIEro
a’3po30Jib, B PACXOOHOM Marepualie, pabodas Temmeparypa yCTPOWCTBA M YPOBEHb Pa3psiiKU

Oarapen yCTpOICTBa.

14. OcBeTuTenpHBIN OJIOK MO MPEABIAYIIEMY YHKTY, OTJINYAOLIHICS TEM, YTO MEPUOLT
BPEMEHHU 3alyCcKa NpeAcCTaBisieT coOOH mepuox BpeMeHH, HeOOXOIWUMBIH Uil Harpesa
HarpeBaTeIbHOrO OJIOKA, BXOAAIIErO B COCTAaB YCTPONCTBA, T€HEPHPYIOIEro a3p030Jb, MPEKIEe

YeM I0JIb30BaTeIIb CMOXKET Ha4aTh MOTPEOISITh PACXOAHBINA MaTepHaL.

15. YCTpoiCcTBO, reHepupyoliee aspo30iib, MO JIOOOMY U3 MPEeNbIIyIIUX MyHKTOB,
OTJIMYAKOLIEECS TEM, YTO MHOXKECTBO UCTOUHUKOB CBETA PACIOJIOKEHBI 110 MPSIMOU MU KPUBOU

JIMHUH, U 00JIACTh OCBELIEHHSI UMEET KPUBYIO HMJIM U30THYTYIO (hOpMYy.

16. OcBeTuTeNbHBIN OJIOK 10 JTFOOOMY U3 MPEABIAYIINX MYHKTOB, OTIIHYAIOIIUCS TEM,

YTO BTOPOU YPOBEHB SIPKOCTH BBILIE, YEM NEPBbIN YPOBEHb APKOCTH.

17. OceTuTeNnpHBIN OJIOK 10 JF0O0MY U3 MPEABIAYIIUX MYHKTOB, OTIIMYAIOIIUHCS TEM,
YTO NEPBBIN YPOBEHb IPKOCTH COCTABIISIET 110 MEHbLIIeH Mepe 2 %, IpeANOYTUTENBHO IO MEHbLIEH
mepe 3 %, Oonee MpenmnouTUTENBHO IO MEHbIIEH Mepe 5 % OT MaKCHMaJIbHOHN SIPKOCTH KaXK/I0TO
U3 HCTOYHUKOB cBera u He Oojnee 30 %, mpenmoututenbHo He Oonee 20 %, Oonee

NPpEATIOYTUTEIIBHO HE boisee 15 % oT MakCUMaIbHOM APKOCTU KAXKAOI'0 U3 HCTOUHHUKOB CBCTA.

18. OcetuTenpHbIN 0JI0K 110 TF0O00MY U3 MPEABIAYINNX MYHKTOB, OTIIMYAIOIIUICS TEM,

YTO BTOPOH YpOBEHb SIPKOCTH COCTaBjsieT MO MeHbluell Mepe 70 %, NpennodTUTENbHO IO
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menblIeil mepe 80 %, Oonee mpenmouTuTenbHO MO MeHbined mepe 90 % oT MakcHMMaIbHON

SPKOCTU KaKAOI0 U3 UCTOYHHUKOB CBECTA.
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