Cucrema HOPMATUBHBIX TOKYMEHTOB B CTPOUTCIILCTBE

CBO/J ITPABUJI T1O ITPOEKTMPOBAHUWIO 1 CTPOUTEJIbCTBY

ECTECTBEHHOE OCBEHIEHHUE KWUJIBIX U OBIHIECTBEHHBIX 3I[AHI/II71
Natural lighting of residential and public buildings
CII 23-102-2003

VK 721:535.241.46:006.354(083.74)

IMPEANCJIOBHE

1 PABPABOTAH HayuHno-nccnenoBaTenbCcKUM HHCTUTYTOM CTpoMTeNnbHON (usuku Poccuiickoit
aKkaJieMUH apxXuTeKTypel u crpoutensHbix Hayk (HUUC® PAACH) u ®enepanbHbIM
TOCYZApCTBEHHBIM YHHTapHBIM HpeanpusitieM — L[eHTpoM MeToqonoruy HOPMHPOBAHUS U
crargaptusanuu B crpoutenscte (OI'YII IIHC)

BHECEH VYmpapneHneM TeXHHYECKOTO HOPMHPOBAHWSA, CTaHAAPTH3ALMU H CEePTU(UKAIINH B
ctpoutenscTBe U XKKX I'ocerpost Poccun

2 OAOBPEH mns npumenenus nocraHosiaeHueM ['occtpost Poccun ot 18 urons 2003 1. Ne 63

3 BBEJIEH BIIEPBBIE

BBEJIEHUE

Hacrosmmit CBox mnpaBmin 1O IPOEKTUPOBAHUIO E€CTECTBEHHOTO OCBEIICHUS IKHIBIX H
o0IIeCTBEHHBIX 3/aHuil pa3padoran B pasButiie CHull 23-05-95* «EcTecTBeHHOE W MCKYCCTBEHHOE
OCBEILIEHHEY.

CBO[[ IpaBuUJ Oa€T OCHOBHLIC MNPHHOWILI TPOCKTUPOBAHWA M MCETOJAbI pacye€Ta, KOTOPLIC
00eCIICUnBAIOT BBIMIOJHEHUE 00s3aTenbHbIX TpeOoBanmuii CHull 23-05-95% B wactm, kacaromieics
BOIIPOCOB €CTECTBEHHOTO M COBMEIIEHHOTO OCBEIIEHHS )KIWIIBIX U OOIIECTBEHHBIX 3MaHMUMH.

B Cponme mpaBmin mnpuBeieHBl METOABI pacdeTa HOPMHPYEMBIX I1apaMeTpPOB €CTECTBEHHOTO
OCBEILIEHHs TIOMELIEHUH ¢ OOKOBOI 1 BEpXHEH CHCTEMaMH OCBEIIEHHS JJIsl OTKPBITHIX IIPOCTPAHCTB U C
YUETOM TOpOJCKOH 3aCTPOHKH C pasIMUHBIMH CXEMaMH Pa3MEIICHHS 3/laHUH OTHOCHUTEIBHO APYT
JpyTa, TPUBEACHBI TAK)K€ METOABI PAacueTa CBETOTEXHWYECKHX IMapaMeTpOB, BXOJSIIUX B OCHOBHBIC
(hopmytel pacueTa KO3 QPUITEHTa ECTECTBEHHOH OCBEIICHHOCTH.

CBoJ ITpaBWJI COAEP)KUT PEKOMEH/IAMH TI0 MIPOEKTUPOBAHHIO COBMEIIEHHOTO OCBEIICHUS, BEIOOPY
YPOBHEHl HCKYCCTBEHHOTO OCBELICHUS B COBMEIICHHOM CHCTEME B 3aBHCHMOCTH OT BpPEMEHH
UCTIONIb30BaHMS €CTECTBEHHOTO CBETA B TOMEIIICHUH.

[Mpumenenne CBona mpaBui OyaeT cnocoOCTBOBaTh MPHHSATHIO 0Ojiee SKOHOMHYHBIX MPOEKTHBIX
pELICHUH U 3KOHOMUY TEIJIOBOW SHEPIUHU.

IMpu paszpabotke CBoAa MNpaBWII HCIOJB30BAaHBI MOJOXKEHHS JCUCTBYrOmMX B Poccuiickoi
®denepannyt HOPMaTHUBHBIX JJOKYMEHTOB.

[To Mepe HAaKOIJICHHS OIBITA MPOCKTUPOBAHMS, CTPOMTENILCTBA M OKCIUTyaTallUd IKHJIBIX H
OOIECTBEHHBIX ~ 3/aHMH C  Pa3MYHBIMU  CHCTEMaMH €CTECTBEHHOTO  OCBEIeHUs  Oyner
MPOaHATM3MPOBaHa d(PPEKTUBHOCTh yCTAaHOBJICHHBIX B CBO/Ie MPaBHII TOJIOKEHUI M OyAyT BHECEHBI
HEOOXOANMbIC N3MEHEHHS B HOPMAaTHUBHbIE JOKYMCHTBI.

Hacrosmuit CBox npaswn paspabotanu: B.A. 3emyog (01B. ucnomaurens), B.1". [aeapun (HUNCD
PAACH).



1 OBJJACTb IPUMEHEHMUSA

Hacrosmuii CBoj mpaBwil yCTaHABIMBAECT TPEOOBAHUS IO MPOCKTHPOBAHUIO ECTECTBEHHOTO M
COBMEILEHHOI'0 OCBEILEHUs JKHIBIX M OOIIECTBEHHBIX 34aHuMi B coorBercrBuu co CHull 23-05,
MpeyCMaTPUBAIOIINE ONTHMAIBHOE DPEIICHWE CHUCTEM OCBEUICHWs, oOecmeunBaroriee kKoMQopTHbIe
YCIIOBHSI 3pUTENBHBIX PadOoT.

Hacrosmuit CBonm mpaBmil  pacmpocTpaHseTcs Ha MPOCKTHpPYEMBbIe, PEKOHCTPYHpPYEMBIe U
SKCIUTyaTHPYEMBIE JKIJIbIE W OOIIECTBCHHBIC 3JaHHS.

2 HOPMATHUBHBIE CCBUUIKHA

B nacrosiiem CBojie mpaBil PUBEACHBI CCHUIKH Ha CIICIYIONHE HOPMATHBHBIC JOKYMCHTBI:

CHulII 2.08.02-89* OOuiecTBeHHbIE 30aHUS U COOPY KEHHS

CHulI 23-01-99* CtpounTenbHasi KIMMATOIOTHS

CHull 23-02-2003 TemnoBas 3amuTa 31aHuil

CHullI 23-05-95* EcTecTBeHHOE U HCKYCCTBEHHOE OCBEIICHUE

CHull 31-01-2003 3nanwus >xuiible MHOTOKBApPTHPHBIE

CII 23-101-2004 ITpoexTrpoBaHUE TEIUIOBOM 3aIIUTHI 3TaHUI

I'OCT 26602.4—99 Bbrmoku okoHHBIC W IBepHBIC. MeToa ompeneneHus o0mero KodhuImeHTa
MIPOIYCKaHMs CBETa

3 TEPMHUHBI 1 ONPEJAEJIEHUA

TepMUHBI C COOTBETCTBYIOIUMHE ONPEACICHUAMH NPUBEICHBI B IPIIIOKEHUH A.
OcHOBHBIE 0003HAaYeHHUS, IPUHATHIE B HacTosmeM CBoJie TpaBUJI, IPUBEICHBI B IPUIIOKEHNH [

4 OBIIIME ITOJIOKEHUSA

4.1 Tlpum mUpPOEKTUPOBAHMHM ECTECTBEHHOTO OCBEUICHHUS 3JaHWH CIIEIyeT pPyKOBOJCTBOBATHCS
TpeboBannsamHy, ycraHoBieHHbIMH CHull 23-05, ykazanmsmu Hacrtosmero CBoja NMpaBwil M IPYTHX
JIOKyMEHTOB, yTBEPXKJICHHBIX 1 COTJIACOBAHHBIX B YCTAHOBJICHHOM IOPSIZIKE.

IIpn DpPOEKTHPOBAaHWM OCBEIEHMS CIEAYET MPEANIOYNTaTh BAPHUAHTHI, KOTOPBIE IO3BOJISIOT
obecrieunBaTh HOPMATHBHBIE TPEeOOBaHMSA C HAMMEHBIIMMH SHEPreTHYECKMMU U MaTepHAIbHBIMU
3aTpaTamMmu.

4.2 Cucrema eCTeCTBEHHOTO OCBEILEHHS IOJDKHA 00eCTIeUnBaTh:

HOPMHpOBaHHBbIC 3HadyeHUs Koddduimenra ecrectBeHHoit ocBemeHHocTH (KEO) Ha paboumx
MECTax MM B PACYETHOU TOUKE MOMELICHHUS;

pernameHTHpyemble TpeOoBaHHMS K paBHOMepHocTH pacnpenenennss KEO B pabounx 30Hax
MOMEIICHNUS;

HOPMHPOBaHHOE 3Ha4YeHHE KOd(PHUIIMECHTa 3anaca;

MaKCHUMaJIbHOE BpPeMs HCIIOJIb30BaHHs €CTECTBEHHOTO CBETA.

5 ECTECTBEHHOE OCBEIIEHUE
BbIBOP 3HAYEHUI KEO
5.1 B cootBerctBuu co CHull 23-05 teppurtopust Poccuiickoit @enepanuu 30HUpOBaHA Ha MATh

rpynn agMUHUCTPATUBHBIX PallOHOB IO pecypcaM CBETOBOIO KiMMara. IlepeueHp afMUHUCTPAaTUBHBIX
paiioOHOB, BXOJISIIUX B IPYIIIBI 00ECIIEYEeHHOCTH €CTECTBEHHBIM CBETOM, TIPUBE/ICH B Tabiuue 1.



Tabuuna 1

Howmep rpymnmnst

aJMUHUCTPATUBHBIX AMUHUCTPaTUBHBII pailoH
paiioHOB
1 MockoBckas, CmoneHckasi, Bnagumupckas, Kamyxckas, Tynbckasi, Psizanckas,

Hwxeroponckasi, Csepanosckasi, Ilepmckas, UYensOunckas, Kypranckas,
HoBocubupckasi, Kemeposckast obmactu, PecryOnmka Mopposus, Uysamickas
Pecriyomuka,  Yaomyprckas — PecnyOmmka, Pecmybmuka — Bamkoprocraw,
Pecrryonuka Tatapcran, KpacHosipckuit kpaii (ceBepHee 63° c..). PecrmyOnmka
Caxa (SIkytumst) (ceBepree 63° c.mr.), UyKOTCKHI aBTOH. OKpYT, Xa0apOBCKHH
Kpaii (ceBepHee 55° c.m1.)

2 Bpsuackas, Kypckas, Opnosckas, bemropoackas, Boponexckas, Jlumenkas,
TamboBckast, Ilemsenckas, Camapckas, YubsHOBckas, OpenOyprckas,
CaparoBckasi, Bomrorpanckas obnactu, Pecrmybmmka Kowmm, Kabapamao-
bankapckas Pecnyomuka, Pecnyomuka Cesephast Ocerusa-Ananus, YedeHckas
Pecniy6Onuka, PecyOnuka Murymerns, Xantel-MaHcHiiCKUii aBTOHOMHBII OKPYT,
Pecniyonuka Anraii, KpacHosipckuii kpaii (toxkHee 63° c.mi.), Pecriybonuka Caxa
(Axyrust) (roxxmee 63° c.m.), Pecny6mmka TeiBa, Pecny6Onuka Bypsrus,
UnTtuHCcKast ob6nacth, XabapoBckuii Kpail (rokHee 55° c.mi.), MaranaHckas,
CaxanuHckas 00sacti

3 Kanununrpaackasi, IlckoBckas, Hosropoackas, Tsepckas, SpocnaBckas,
WBanosckas, Jleannrpaackas, Bomoroackas, Kocrpomckas, Kuposckas obiacry,
Pecriyonuka Kapemuns, Smano-Henernxuwit aBTOHOMHBIH OKpyT, HeHenkuit
ABTOHOMHBIH OKPYT

4 Apxanrenbckasi, MypMaHcKast 001acTH

5 Pecnybnmka Kanmbikusi, PoctoBekasi, Actpaxanckas obmacty, CTaBpONOIbCKUHA
kpaif, KpacHomapckumii kpaif, Pecmybmmka Jlarectan, Amypckas o01acTb,
IIpumopckuii kpai

5.2 3nauennss KEO B uiblx M OOIIECTBEHHBIX 3[aHUAX, PACIOIOKEHHBIX B TMEPBOH TpyIIIe
aJIMUHUCTPATUBHBIX PaifOHOB, MPUHUMAIOT B COOTBETCTBUU ¢ TipriioxenueMm M CHull 23-05.

5.3 3nauenunss KEO B »WibIX U OOLIECTBEHHBIX 3JaHHSX, PACIIONOKEHHBIX BO BTOPOH, TPEThEH,
YETBEPTOH U MATOW IrpymIax aJMUHUCTPATHBHBIX PaHOHOB, OIPENENSIOT MO (hopMyJIie

en = €, My, 1)

rae N — HoMep TpyNIbl IMUHUCTPATUBHBIX paifoHOB 1o Tabnuie 1;

e, — HopmupoBaHHoe 3Hadenne KEO no npunoxenuto 1 CHull 23-05;

My — k03 (HUIHEHT CBETOBOTO KiIMMaTa, TPUHIUMAEMBbIH 110 TabuLe 2.

Tabimma 2
OpueHTanus CBETOBBIX KoaddummeHT cBeToBOTO KIIMMata My
CBETOBBIC IPOCMBI MPOEMOB TI0 CTOPOHAM Howmep rpynmbl aqMIHHACTPATHBHBIX PaiOHOB
rOpU30HTA 1 2 3 4 5
B napyxHBIX cTeHax C 1 0,9 1,1 1,2 0,8
3JaHUH CB, C3 1 0,9 1,1 1,2 0,8
3,B 1 0,9 1,1 1,1 0,8
OB, 103 1 0,85 1 1,1 0,8
10 1 0,85 1 1,1 0,75
B 3eHuTHBIX hoHApSIX — 1 0,9 1,2 1,2 0,75

IMpumevanne — C — ceBepHast; CB — ceBepo-Boctounas; C3 — ceBepo-3ananHas; B — BocTounas; 3 —
3anajgHas; FO — 1okHas; FOB — 1oro-Bocrounas; FO3 — 1oro-3anajinas opueHranusl.

[Mony4uennsie o popmye (1) 3HaUeHUS CiIeyeT OKPYTIATh 10 JACCATHIX JIOJICH.
3uauenns KEO yBs3pIBalOT ¢ HOPMHMPOBAaHHBIMH 3HAY€HMSAMH OCBeIIeHHocTH FE, oOT
MCKYCCTBEHHOTO OCBELICHHS NPH Pa3HUYHBIX 3PUTENIFHBIX Pa00Tax udepe3 KPUTHUUECKHE Hapy>KHbIE
OCBEILIEHHOCTH 110 hopmyIIe
E,=0,01e, E,p, (2)
IJie e, — pacyeTHbIH KO3 OUIHEHT eCTECTBEHHOH OCBEIEHHOCTH;




E,, — xpuTHUecKas Hapy»Has OCBEILICHHOCTb.
INPOEKTUPOBAHUE ECTECTBEHHOI'O OCBELIEHUSA

5.4 TlpoekTupoBaHNE ECTECTBEHHOTO OCBEIICHHS 3[aHUil NOKHO 0a3upoBaThCs Ha HM3YYEHHH
TPYIOBBIX IPOIIECCOB, BHITOIHIEMBIX B TOMEIICHHUX, a TAKXKE Ha CBETOKITMMATHIECKUX 0COOEHHOCTSIX
MECTa CTPOUTENIECTBA 31aHui. [1pr 3TOM JOIKHBI OBITH OTIPEIEIICHBI CIEAYIOINE TapaMeTPHI:

XapaKTEePUCTHKA U Pa3psil 3pUTEIBHBIX padoT;

TpyIIa aIMIHACTPATUBHOTO paifOHA, B KOTOPOM IIPEAIOIaraeTcs CTPOUTENBCTBO 3/IAHMS,

HopmuposanHoe 3HaueHne KEO ¢ yderom xapakrepa 3pHUTEIBHBIX PabOT W CBETOKIMMATHYECKUX
0COOEHHOCTEH MECTa PacIOI0KECHUS 3TAHUH;

TpeOdyemasi paBHOMEPHOCTh €CTECTBEHHOT'O OCBEIICHHS;

MIPOJIOSKUTENBHOCTD MCIIOIB30BAHUS €CTECTBEHHOTO OCBELICHUS B TEUSHUE CYTOK JUIS Pa3IMYHBIX
MECSIEB ro/la C yYeTOM Ha3HAUEHHs IOMELICHUs, PeXXrMa paboThl ¥ CBETOBOTO KJIMMaTa MECTHOCTH;

HEOOXOANMOCTb 3aIIUTHI TOMEILEHHUS OT CIEISIIEro AeHCTBUS COTHEYHOTO CBETA.

5.5 IIpoexkTupoBaHHE ECTECTBEHHOTO OCBEIICHHS 3[aHUs CJEyeT BBINOJHATH B CIEAYIOIIEH
MOCTICTOBATENEHOCTH:

1-ii oTan:

ompeneneHne TpeOOBaHU K €CTECTBEHHOMY OCBEIIICHHIO IIOMETICHU;

BEIOOP CHICTEM OCBEILICHMS,

BEIOOP THITOB CBETOBBIX IIPOEMOB M CBETOIPOITYCKAIOIINX MaTePHAJIOB;

BEIOOp CPEACTB AJIS OTPAaHWYCHHUS CIICIISIIET0 ISHCTBHS MIPSIMOTO COTHEUYHOTO CBETA;

YUE€T OpHUCHTAIIUHN 3/JaHNUA U CBETOBBIX IPOEMOB 110 CTOPOHAM I'OPHU30HTA,

2-i yTam:

BBINIOJIHEHHE TNPE/IBAPUTEIBHOIO pacueTa e€CTECTBEHHOIO OCBEIICHHs MOMEINIeHUI (onpeaeneHue
HEOoOXOAMMOH IIJIOIAAN CBETOBBIX IPOEMOB);

YTOYHEHHUE [TapaMeTPOB CBETOBBIX IIPOEMOB U TIOMELIEHUIA;

3-ii aTam:

BEITIOJTHEHHUE TTPOBEPOYHOTO PACUETa ECTECTBEHHOTO OCBEIICHNUS TIOMEIIICHHI;

oTpesielIeHne TIOMEIICHHH, 30H M YYaCTKOB, HMEIOMINX HEJOCTATOYHOE IT0 HOpMaM ECTeCTBEHHOE
OCBEIICHHC;

ompeneneHne TpeOOBaHUN K JOTOIHUTENIFHOMY HCKYCCTBEHHOMY OCBEIICHHIO MOMEMICHUH, 30H H
YYacTKOB C HEIOCTATOYHBIM €CTECTBEHHBIM OCBEIICHUEM;

orpejeNieHne TpeOOBaHMUI K IKCILTyaTallii CBETOBBIX IPOEMOB;

4-if yTam:

BHECCHHEC HCO6XO)II/IMI)IX KOPPEKTUB B TIPOCKT C€CTCCTBCHHOI'O OCBCHICHUA U HOBTOpHBIﬁ
MIPOBEPOYHBIN pacyeT (U He0OXOJUMOCTH).

5.6 CucreMy €CTECTBCHHOTO OCBEIICHHS 31aHus (OOKOBOE, BEpXHEC WJIM KOMOHMHHPOBAHHOC)
ClJIe/IyeT BHIOUPATH C YUETOM CIEAYIONHX (pakTopoB:

Ha3HAYCHUS W TMPHHATOTO apXHUTEKTYPHO-ILNIAHHPOBOYHOTO, OOBEMHO-TIPOCTPAHCTBECHHOTO U
KOHCTPYKTUBHOTO PEIICHUS 3[aHUS;

TpeOOBaHMI K €CTECTBEHHOMY OCBEUICHHIO IIOMEHICHUH, BBITEKAIOIINX W3 OCOOEHHOCTEH
TEXHOJIOTUH IIPOU3BOJICTBA U 3pUTEIBHOI padoTsl (cM. 4.2 1 5.2);

KITUMAaTHYECKUX U CBETOKIMMATHIECKNX 0COOCHHOCTEH MECTa CTPOUTEIBCTBA;

SKOHOMHYHOCTH €CTECTBEHHOT'O OCBEMICHHUS (IT0 YHEPTETUIECKUM 3aTpaTaM).

5.7 BepxHee W KOMOWHHMPOBAaHHOE €CTECTBEHHOE OCBEUICHHE CIIEAYyeT MNPUMEHSTH
MPEUMYHICCTBEHHO B OJHOJTAXXHBIX 06HI€CTB€HHI)IX 30aHUAX 6OHBHIOI>’I iomaaunu (KpBITI)Ie PBIHKH,
CTaAWOHBbI, BBICTABOYHBIC ITABHUJIBOHBI U T. l'I.).

5.8 bokoBOe ecTeCTBEHHOE OCBELICHUE CIIAYET NMPUMEHATh B MHOTOITAXHBIX OOIIECTBEHHBIX H
JKUITBIX 3[IAHUSX, OJJHOATAXKHBIX JKUIBIX 3JIAHHSX, & TAKKE B OJJHOITAXKHBIX OOINICCTBEHHBIX 3/IaHUSX, B
KOTOPBIX OTHOLICHWE TIIyOMHBI TNOMEIIEHHH K BBICOTE BEpXHEH TIpaHM CBETOBOTO IIpoeMa Hajl
YCIIOBHOH pabodeli MOBEepXHOCTHIO HE MPEBHIIIACT 8.

5.9 [pu BEIOOpE CBETOBBIX MPOEMOB M CBETOIMPOIYCKAIOIINX MAaTEPHUAIIOB CIICIYET YIUTHIBATE:

TpeOOBaHUS K €CTECTBEHHOMY OCBEIIIEHHIO TOMENIeHUH (M. 5.4);

Ha3HaveHHUe, 00BEMHO-TIPOCTPAHCTBEHHOE M KOHCTPYKTUBHOE PEIICHUE 3/1aHu;

OpHMEHTAITHIO 3/1aHUS 110 CTOPOHAM TOPU30HTA;

KJIMMaTHYEeCKUE U CBETOKIMMATHYECKHUE OCOOCHHOCTH MECTa CTPOUTEIIbCTBA;

HCO6X0}II/IMOCTB 3alIHUThI HOMCIJ_(CHI/Iﬁ OT MHCOJIAIIUU,

CTETICHD 3arpsi3HEHHS BO3yXa.

5.10 Ilpu mpoeKTHpoBaHUK OOKOBOTO €CTECTBEHHOT'O OCBELICHUS CIIEyeT YUUTHIBATH 3aTEHEHUE,



co3/1aBaeMoe TIPOTHUBOCTOSIIIMMH 31aHUSIMHU. Y YeT 3aTEHEHHUs TIPOU3BOJIST B COOTBETCTBUH C Pa3ielioM
7 Hactosmero CBosia mpaBuil.

5.11 Cseronpo3pauHble 3alOJIHEHHS CBETOIPOEMOB B JKWJIBIX W OOLIECTBEHHBIX 3JaHUIX
BeIOMparoT ¢ yuyeroM TpeboBanuii CHull 23-02.

5.12 Tlpm OOKOBOM €CTECTBEHHOM OCBCIICHHUU OOINCCTBCHHBIX 37aHUH C TOBBIIICHHBIMH
TpeOOBaHMSAMH K ITOCTOSHCTBY €CTECTBEHHOTO OCBELICHUS M COJHIE3aIuTe (HarpuMmep, KapTHHHBIC
rajiepen) CBeTOBEIE POEMBI CIIEAYET OPUEHTHPOBATh HA CEBEPHYIO YeTBepTh ropusonta (C-C3-C-CB).

5.13 Br16op yCTpOMCTB I 3aIIUTHI OT CIIETISIIETO ISHCTBHUS MPSIMOTO COTHEYHOTO CBETA CIIEIYET
MPOU3BOIUTD C yUETOM:

OPHEHTALUH CBETOBBIX MPOEMOB 10 CTOPOHAM T'OPU30HTA;

HalpaBIEeHUs] COJIHEYHBIX JIyded OTHOCHUTENBHO YEJIOBEKAa B IIOMEINECHWH, HMEIOIIETO
(bUKCHPOBaHHYIO JIMHUIO 3peHus (YUCHHK 32 TIAPTOM, YUSPTEIKHUK 32 YEPTEKHOM JOCKOH U T. I1.);

pabovero BpeMeHH CYTOK U roia B 3aBUCUMOCTH OT Ha3HA4YeHHs IOMEIICHUS;

pasHMIBI MEXAY COJHEYHBIM BpEMEHEM, II0 KOTOPOMY IIOCTPOEHBI COJIHEYHBIE KapThl, |
JIEKpETHBIM BpeMEHeM, IPUHATHIM Ha TeppuTopun Poccuiickoii deneparun.

[Tpu BBIOOpE CPENCTB Ul 3AIMUTHI OT CJEISIIEro NeHCTBHS MPSMOTO COJIHEYHOTO CBETa CIEIyeT
PYKOBOJACTBOBAaTHCSI TPEOOBAaHMSAMHU CTPOHMTENBHBIX HOPM W MPAaBHJ IO IPOEKTHPOBAHMIO KHIBIX U
obmecTBennbIx 3aanmii (CHull 31-01, CHulT 2.08.02).

5.14 Tlpu omHOCMEHHOM pabodeM (Y4eOHOM) TpoIecce M TpPU OIKCIUTyaTallddl MOMEIICHHH B
OCHOBHOM B TMEpBYIO IIOJOBHHY JHS (HampuMep, JEKIHOHHbIE ayJUTOPHM), KOTJa IOMEILIECHUS
OpPHEHTHPOBaHbl Ha 3aMaJHyl0 YETBEPTb TOPHU30HTA, NPHMEHEHHE COJHIE3AIIUTHBIX CPEICTB
HEo0s3aTeNbHO.

6 COBMEIIEHHOE OCBEIIIEHUE

6.1 CoBMeIEHHOE OCBCIICHHE IOMEIICHHUA JKHIBIX W OOMICCTBEHHBIX 3[MaHHUU JIOMYCKaeTCs
MpeayCMaTPUBATh B CIIyYasx, KOTJa 3TO TPeOyeTcs MO yCIOBHSAM BBIOOpA paIlMOHAIBHBIX 00BEMHO-
IJIAHUPOBOYHBIX WU TPaJOCTPOUTEIBHBIX PEIIEHUH, 32 UCKIIOYEHHEM >KHIJIbIX KOMHAT JOMOB W
OOIIEKUTHH, TOCTHHBIX M HOMEPOB TOCTHHHUII, CIIAIBHBIX TIOMEIICHUI CAHATOPHEB W IOMOB OTIBIXA,
TPYNIOBBIX W WIrPANBHBIX TIOMCIIEHUA JETCKUX JOIIKONBHBIX YUIPSXKICHHUH, Iajmatr JedeOHO-
MPOPUIAKTUICCKUAX YIPEIKITCHUI.

[Ipumeuanus

1 CoBMelLICHHBIM OCBELICHHEM Ha3bIBAIOT OCBEIIEHHE, IPH KOTOPOM B CBETJIOEC BPEMS CyTOK OJHOBPEMEHHO
UCTIOJIB3YIOTCS €CTECTBEHHBII M HCKYCCTBEHHBIH CBET, MPH 3TOM HEJOCTATOYHOE IO YCIOBHAM 3PHTEIBHON
paboTHI €CTECTBEHHOE OCBELICHUE JOMONHSIOT HCKYCCTBEHHBIM OCBEIICHUEM.

2 CoBMEIIEHHOE OCBEIICHHE YCTPAaWBAIOT TONBKO B MOMEMICHUSAX C HEIOCTaTOYHBIM €CTCCTBCHHBIM
OCBellleHHEeM, B KOTOpbIX pacueTHoe 3HaueHne KEO cocrasisier menee 90 % HOpMHPOBAHHOTO.

BBIBOP 3HAYEHW KEO 1 OCBEILIEHHOCTH

6.2 Hopmuposannsle 3Hauenust KEO npu coBMEIIEeHHOM OCBEIIEHHU B JKWIIBIX M OOIIECTBEHHBIX
3/aHMSAX, PACIOJIOKEHHBIX B TIEPBOM TIpyIne aJMHHUCTPATUBHBIX paiOHOB 00ECICUEHHOCTH
€CTECTBEHHBIM CBETOM, B 3aBUCHMOCTH OT Ha3HA4E€HUS IOMELICHHUSA CIEAyeT NPUHUMATh [0
npwitoxkennto 11 CHull 23-05.

6.3 Hopmuposannsie 3Hadenust KEO mpu coBMEIIeHHOM OCBEIIEHHH B JKWIIBIX M OOIIECTBEHHBIX
31aHUAX, PACIOJIOKEHHBIX BO BTOPOHM, TPETbEW, YETBEPTOM M MATOM TpyNNax aJIMUHUCTPATUBHBIX
paiioHOB, ciexyeT ompenensTe no ¢opmyine (1). IlomydeHHble 3HAYEHUSI OKPYTJISIOT O AECSTHIX
TIOJEHN.

6.4 HopmupoBaHHbIE 3HA4YECHHUs] OCBEUICHHOCTH TIPH COBMEIICHHOM OCBEIICHHH CIIEyeT
NPUHUMATh B cOOTBETCTBUU ¢ npuioxenreM M CHull 23-05 ¢ yuerom 6.5 u 6.6 CHull 23-05.

6.5 Ipu coBMeIIEHHOM OCBEIICHHH HOPMHUPOBAHHYIO HCKYCCTBEHHYIO OCBEIICHHOCTh B YYEOHBIX U
y4eOHO-TIPON3BO/ICTBEHHBIX TTOMEIICHHSX IIKOJI, IIKOJI-UHTEPHATOB, MPO(eCCHOHANTbHO-TEXHUIECKIX
W CpEeJHUX CIICHAJIbHBIX YYEOHBIX 3aBEJICHWH ClielyeT MOBBINIATh Ha OJHY CTYINEHb MO IIKaje
OCBELIEHHOCTH.

6.6 Ilpu COBMENIEHHOM OCBEICHWH TOMEMICHHH XWJBIX M OOIIECTBEHHBIX 3/aHUH C OOKOBBIM
€CTECTBEHHBIM OCBELIEHHEM, B KOTOphIX pacueTHoe 3HaueHHe KEO cocraBmser 80 % u MeHee
HOPMHUPOBAHHOTO 3HAYEHHS MPU ECTECTBEHHOM OCBEUICHHH, HOPMBI MCKYyCCTBEHHON OCBEUICHHOCTH
MOBBIIIAIOT HAa OAHY CTYNEHb MO MHIKajle OCBEUIEHHOCTH. IIprm OOKOBOM €CTECTBEHHOM OCBELICHUH
TOPTOBBIX 3aJI0B Mara3uHOB W 3aJ0B Oy(eToB, pa3gaTOYHBIX NMPEANPHATHH OOIIECTBEHHOTO MUTAHUS
JIolTycKaeTcsl IpuHUMaTh pacdeTHsle 3HaueHHss KEO B mpenenax ot 60 % mo 30 % HOpMUpPOBaHHBIX
3naueHnii KEO mpu noBeIlIeHH HOPM UCKYCCTBEHHOTO OCBEILEHHS B CHCTEME OOIEro OCBEUICHHs Ha



OJIHY CTYIIEHb IO IIKAJIC OCBEIIIEHHOCTH.

6.7 Ilpu COBMEIICHHOM OCBCIICHUM MOMECIIEHHI OOIECTBEHHBIX 3MaHUH, O(PHUCHBIX MOMEIICHUH,
Y4eOHBIX M yYEOHO-TPOU3BOJICTBEHHBIX TOMEIICHUH IIKOJ, IIKOJ-UWHTEPHATOB, MPO(ECCHOHAITBHO-
TEXHUYECCKUX W CPEIHUX CICHUATBHBIX yUeOHBIX 3aBEICHHN CIICAYCT MpPeIyCMaTpUBATh Pa3elIbHOES
BKITIOYCHHUE PSAZOB CBETHIBHUKOB, PACIIOJIOKEHHBIX MApaLICIEHO CBETOIPOCMAaM.

IMPOEKTUPOBAHUE COBMEIIEHHOI'O OCBEIINEHUA

6.8 IIpoexTHpOBaHHE COBMEIIEHHOTO OCBEILECHUS OCHOBBIBACTCS HA IPEIBAPUTEIEHOM H3y4YSHUH
00BbEMHO-TUTAHMPOBOYHOTO  PEIICHUS 37aHusl, (QYHKIMOHAIBHBIX IIPOLECCOB, IPOTEKAIOUINX B
MOMEIIEHUSX, CBETOKIMMATHIECKIX U KIMMAaTHIECKIX 0COOEHHOCTEH MecTa CTPOUTEIIbCTBA.

6.9 IIpoekTHpoBaHHE COBMEIICHHOTO OCBEIEHHS BHIIIONHSIOT B CIIEIYIOIIEH MT0CIe0BaTEIbHOCTH:

a) B COOTBETCTBUH C UCXOJHBIMU JaHHBIMHU U TpeboBaHUsAMHU 6.2—6.4 HacTosmero CBoja npaBuil B
3aBHCHMOCTM OT MeCTa pacHojOXKeHus 3JaHus Ha Tepputopun Poccuiickoit denepanmu
yCTaHaBIMBalOT HopMHUpoBaHHOe 3HaueHHe KEO M OCBEIIEHHOCTh OT UCKYCCTBEHHOIO OCBEIIEHUS B
MIOMEIICHUY;

0) ompenensoT XapaKTepHCTHKA CHCTEMBI €CTECTBEHHOTO OCBEIIEHHS: THUII, pa3Mepbl, 3ar0oHEHUE
Y pacIiojo)kKeHNEe CBETOBBIX ITPOEMOB, CBETOTEXHHUECKUE NTapaMeTpPhI 3aII0THEHNSI CBETOBBIX ITPOEMOB;

B) OTIPENENSIOT XapaKTEePUCTHKH CHCTEMBI OOIIETO MCKYyCCTBEHHOTO OCBEIIEHHS: TUI, KOJIMYECTBO
U CBETOBOM IIOTOK MCTOYHHKOB CBETA, THUI M KOJIUYECTBO CBETHIBHUKOB, MX CTOMMOCTHBIE H
CBETOTEXHUYECKHE XapaKTEPUCTHKH, BPEMs HCIIOIb30BaHMS HCKYCCTBEHHOTO OCBELICHUS;

I) OIpPEAEIAIOT MECTO pACNOJOKEHHUs 3[JaHMs Ha KapTe CTPOUTEIbHO-KIMMATHYECKOTO
palloHMpPOBAaHUS TEPPUTOPUH U YCTAHABJIMBAIOT OCHOBHBIC KJIMMAaTHYECKHE IapaMeTphbl: CPEeIHIO0
TEMIIepaTypy HauOoyiee XOJOIHON MSTHIHEBKH, CPEIHIO TEMIIepaTypy Hapy»KHOTO BO3JyXa 3a
OTONMTENbHBIH TEpPHOA; MPOJODKUTEIFHOCTE OTOMMTENBHOTO TEPHOAd; IPOJODKUTEIFHOCTh
BEHTWIALMOHHOTO TE€PHUOJA; CPEIHECYTOYHbIE 3HAUYEHUs CyMMapHOH COJIHEYHOM paguanuud Ha
pa3nUYHO OPUEHTHUPOBAHHBIE IOBEPXHOCTH;

JI) BBINOJHSIOT PacdeT CpoKa OKYMaeMOCTH 3aTpar sl CIEOYIOIIMX TPeX BapUaHTOB CHCTEM
COBMEII[CHHOT'O OCBEIICHUS:

nepBelii — pacderHoe 3HaueHHe KEO paBHO HOpPMHpPOBaHHOMY WM OOJbBIIE €ro IpH
€CTECTBEHHOM OCBEILCHH;

BTOpoii — pacuetHoe 3HadeHHe KEO CcOOTBeTCTByeT HOPMHPOBAHHOMY IIPH COBMEIICHHOM
OCBEIeHNHN 0€3 MOBBIIICHNS HOPMBI HCKYCCTBEHHOH OCBEIIEHHOCTH;

Tpetuit — pacuetHoe 3HaueHHe KEO coOTBeTCTByeT HOPMHUPOBAaHHOMY IIPH COBMEIIEHHOM
OCBELICHUU C MOBBIIMIEHHEM HOPMBI HCKYCCTBEHHON OCBEUICHHOCTH Ha OJHY CTYIIEHb IO IIKalie
OCBEIIICHHOCTH;

€) BEIOMpAIOT BapuaHT, 00eCIeYNBAIOIINI MUHIMAIIBHBIH CPOK OKYITa€MOCTHU H YIOBJIETBOPSIOIIUHA
tpeboBanusm CHull 23-05. PaBHOSKOHOMUYHBIE (pa3iuyaroiuecs He 0ojee yeM Ha 5 %) Mo CPOKy
OKYIaeMOCTH BapHaHThI OCBEILEHHUS CIIEAYET CPaBHUBAThH M0 CyMMapHBIM dHEpro3arparam U BeIOpaTh
HaNMEHEE JHEProeMKHUIL.

7 PACUET ECTECTBEHHOI'O OCBEILIEHHU A

7.1 Pa3mepsl W pAacHoOJOXCHHE CBETOBBIX IIPOEMOB B TIOMEIICHHH, a TaKKe COONIOCHHE
TpeOOBaHMII HOPM €CTECTBEHHOI'O OCBCIICHHUsS IIOMCIICHUH ONPEeNeisioT NpeIBapUTEIBHBIM |
MPOBEPOYHBIM paCUYETaMH.

HPEJIBAPUTEJIbHBIA PACUET IVIOIIAJIA CBETOBBIX ITIPOEMOB M KEO ITPH
BOKOBOM OCBEIIIEHUHA

7.2 IlpenBapuTebHBIA pacyeT pa3MepoB CBETOBBIX IPOEMOB TP OOKOBOM OCBELICHUH 0€3 ydeTa
MPOTUBOCTOSIIINX 3JaHUM CIEeIyeT INPOBOJUTH C NPUMEHEHHEM TIpadUKOB, NPUBEICHHBIX JUIA
TIOMEIIEHUH JKWIIBIX 3/1aHUH Ha PUCYHKE 1, JUIs TOMEIICHNI OOIECTBEHHBIX 3/1aHUH — Ha PUCYHKE 2,
JUIl IIKOJNBHBIX KJIAaccoB — Ha puCcyHKe 3. Pacuer crmemyer mNpowW3BOAWTH B CIEAyHOIIEH
MOCJIEI0BATEILHOCTH:
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Pucynox 1 — I'paduk uist onpeaeneHnss OTHOCHTEIBHOM TUIOIIAAN CBETOBBIX IPOEMOB A, /A4, Tipu
OGOKOBOM OCBEIIEHHUH JKHIIBIX TTOMEIICHHU
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Pucynox 2 — T'paduk J1s onpeeseHus OTHOCHTEIBHON IO CBETOBBIX MPOEMOB A, ,/4, TIpH
OOKOBOM OCBEILEHAY TTOMEIIEHNN OOIIECTBEHHBIX 30aHUI
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Pucynox 3 — I'paduk [uist OpeaeeHnst OTHOCHTEIBHOM TUTOIIAIN CBETOBBIX IPOEMOB A, /A, Tipn
OOKOBOM OCBEIIIEHHUH IIKOJIBHBIX KJIacCOB

a) B 3aBUCHMOCTH OT pa3psia 3PHUTEIbHOW pabOThl WM Ha3HAYCHHS IOMEIICHHS U TPYIIIbI
aJIMUHHCTPATUBHBIX pAlfOHOB 10 pecypcaM cBeToBoro kimmara Poccuiickoit ®Penepauun 1o
npunoxennto M1 CHull 23-05 onpenensror HopMmupoBanHoe 3HaueHue KEO gns paccmaTtpuBaemoro
MIOMETIeHUS;

0) ompenensioT riyouHy momemnieHust d,, BRICOTY BEpXHE# rpaHi CBETOBBIX MPOEMOB HAJl yPOBHEM
yCIOBHO# paboyeii moBepxHoCcTH hoy 1 oTHOMIEeHHE d,/Noy;

B) Ha ocu abcumcc rpaduka (pucyHkm 1, 2 wim 3) ONpeAeNsioT TOYKY, COOTBETCTBYIOIIYIO
ompenencaHomMy 3HaueHuio d,/hy; depes HaMIEHHYIO TOYKY TPOBOAAT BEPTHUKAIBHYIO JIHHUIO JI0
TepecedeHmsl ¢ KPUBOW, COOTBETCTBYIomeH HopMmupoBanHoMy 3HadeHH0o KEO. Ilo opamHaTe TOUKM
TIepeCeUCHUsI ONPEICIISIIOT 3HAUCHUE A, /A,

I) pa3[eluB HaiijeHHoe 3HaueHue A. /A, Ha 100 ¥ yMHOKUB Ha IUIOMIAb T10JIA, HAXOIAT IIOIIAIb
CBETOBBIX ITPOEMOB B Mz.

7.3 B ciydae korja pasMepbl M PACIOJIOKEHHE CBETOBBIX IPOEMOB B IMPOEKTE 3laHUN ObLIM
BBIOPAHBI 110 APXUTEKTYPHO-CTPOUTEIBHBIM COOOpaKEHHSM, NPEBapUTENbHBIN pacueT 3HaueHnii KEO
B IIOMEIIECHUSX CIEAYEeT MPOU3BOUTH 10 PUCYHKaM 1—3 B clieyroleit mociea0BaTeIbHOCTH:

a) 10 CTPOUTEIBHBIM YepTeKaM HaXOSIT CYMMAapHYIO IO/l CBETOBBIX IIPOEMOB (B CBETY) A, U
OCBENIAEMYO TUIOIIAb MOJIA TOMENICHHS 4, ¥ ONIPENEISIOT OTHOIICHUE A, o/A,;

0) ompenensroT rayOuHy momMenieHus d,, BRICOTY BEpXHEH IpaHU CBETOBBIX IPOSMOB HaJl YPOBHEM
yCII0BHOM paboueit moBepxuocTH hy; n otHoterwne d,/hoy;

B) C YUETOM THIIA IIOMEIICHUI BRIOMPAIOT COOTBETCTBYIOMMI rpaduk (pucynku 1, 2 wmm 3);

r) o 3Ha4YeHusM A, /4, n d,/hy; Ha Tpad ke HAXOIIAT TOUKY ¢ COOTBETCTBYIONMM 3HaueHHeM KEO.

I'paduku (pucynku 1—3) pa3paboTaHbl IPUMEHHTEIBHO K HauOOJCe YacTO BCTPCYAIONIUMCS B
NpaKTHUKe MNPOCKTHPOBaHHWs Tab0apuTHBIM  CXeMaM IIOMEUICHHH UM  THUIIOBOMY  PEIICHHIO
CBETONPO3PauHbIX KOHCTPYKLUN — NE€PEBSIHHBIM CIIAPEHHBIM OTKPBIBAIOLIMMCS IEPEIUIETaM.

Ecnu B mpoekTe 31aHust TPUHATHI IPYTHE THITHI 3aII0JHEHHUS CBETOBBIX IPOEMOB, TO Hal/ICHHBIE MO
pucyHKaM 1—3 3HaueHMs] OTHOCHTEIBHOM IIJIOIIA/AN CBETOBBIX IIPOEMOB CIEAYET JIENIUTh, a 3HAYCHUE
KEO ymHuoxats Ha koadduuuent K, npuBeneHHbId B Tabnue 3.



HPEJIBAPUTEJIbHBIA PACUET IUVIOIIAJIA CBETOBBIX ITIPOEMOB M KEO ITPH
BEPXHEM OCBEIIEHUHA

7.4 Jlns mpenBapuTENBbHOIO pacdera IUIOIIAAM CBETOBBIX IIPOEMOB IPH BEPXHEM OCBEIICHHU
cllelyeT TPUMEHATH cliepyomme Tpaduku: Ui 3eHUTHBIX (oHapeil ¢ TiayOMHOH mpoema
(cBetonpoBomHO# maxTel) 70 0,7 M — 10 PUCYHKY 4; Ui MAXTHBIX (poHAapell — 1o pucyHkam 5, 6;
sl oHapeil MPSMOYTOJBbHBIX, TPAllCLUEBUIHBIX, LIS C BEPTHKAIBHBIM OCTEKICHHEM W ILeX C
HaKJIOHHBIM OCTEKJICHHEM — II0 PHCYHKY 7.

Tabauna 3
3uauenns ko3 dunnenrta K, ms
Tun 3amoaHeHus rpadMKOB Ha PUCYHKAX

1 2,3
OjuH CIOM OKOHHOTO CTEKIa B CTaJbHBIX OIMHAPHBIX — 1,26
TIIyXUX IeperieTax
To ke, B OTKpBIBAIOIINXCS MIeperuieTax — 1,05
OnuH CcJI0i OKOHHOTO CTEKJIa B JIEPEBSHHBIX OJUHAPHBIX 1,13 1,05
OTKPBIBAIOIIUXCS MEPEIIeTax
Tpu cOs OKOHHOI'O CTEKJIa B pa3JelbHO-CIIAPCHHBIX — 0,82
METAJUIMIECCKUX OTKPBIBAIOIINXCS TIEPEILIeTax
To ke, B IepeBIHHBIX MTEpeIuIeTax 0,63 0,59
JIBa cClIOS OKOHHOTO CTEKJa B CTaJbHBIX JIBOHHBIX — 0,75
OTKPBIBAIOIIMXCS TIeperieTax
To ke, B TIIyXuX MeperuieTax — —
CrexiomakeTsl (IBa CJI0S OCTEKIEHHS) B CTaIbHBIX — 1,00
OJTMHAPHBIX OTKPBIBAIOIIMXCS MeperieTax ®
To xe, B IIIyxux nepervierax™ — 1,15
CrexionakeTs! (TpU CI0S OCTEKJICHHS) B CTAJBHBIX TIIyXHX — 1,00
CIapeHHbIX MeperuieTax ™
ITycroTtenbie CTEKISIHHBIC OJOKH — 0,70

* [Ipn npumeHeHun Apyrux Bunos nepemieroB ([IBX, nepessHubIE 1 1p.) KodddunuenT K; npuaNMaioT o
Tabnuie 3 10 NPoBeeHNs COOTBETCTBYIOIINX HCIIBITAHUH.

[Tnomans cBeTOBBIX IMpoeMOB (oHapel A., ONMpEeNeNsioT Ho TrpadukaM Ha pHCYHKax 4—7 B
CIeyIolIel MocIe10BaTeNbHOCTH:

a) B 3aBUCHMOCTH OT paspsja 3pUTEIbHOW pabOThl WM Ha3HAYECHUS IOMELICHUs] M TPYIIIbI
aJMUHUCTPAaTUBHBIX pPAalOHOB IO pecypcaM CBeToBOro knumara Poccuiickoii ®Penepauuu 1o
npunoxennto I CHull 23-05 wm no gopmyse (1) onpenensitor HopmupoBaHuoe 3Hayenue KEO s
paccMaTpruBaeMoro NoMeLICHUs;

0) Ha opauHare rpaduKa OMPEACISIFOT TOYKY, COOTBETCTBYIONIYIO HOPMHUPOBAHHOMY 3HAUYCHHIO
KEO, uepe3 HailleHHYI0 TOUKY MPOBOAAT TOPU30OHTANb 10 MEPECEUEHUSI C COOTBETCTBYIOMEH KpUBOU
rpaduka (pucynku 4—7), mo abcuucce TOUKU MepeceUeHUst ONPENEISIIOT 3HAUCHUE A . 4/ A,;

B) paszenuB 3HaueHue A, ,/A4, Ha 100 1 yMHOXXUB Ha IUIOMIA/Ab MO, HAXOT IUIONIAAb CBETOBBIX
npoeMoB hoHapeii B M°.

[Ipensapurensublii pacuet 3HaueHn KEO B moMemeHusX ciieyeT Mpou3BOIUTH ¢ IPUMEHEHHUEM
rpad)iKOB Ha PUCYHKaxX 4—7 B CIIeAyIOIIEH OCIeI0BATEIFHOCTH:

a) TI0 CTPOUTEIbHBIM YePTEeKaM HaXOAAT CYMMAapHYIO TUIOILIa b CBETOBBIX ITPOEMOB (oHapeid A, 4,
OCBEIIaeMyO TUIOIIA/Ib MOJIA TOMEIICHUS A, U ONPEIEISIOT OTHOIICHNE A, 3/A,;

0) ¢ yuerom THIa poHAps BEIOMPAIOT COOTBETCTBYIOLIMH PUCYHOK (4, 5, 6 niu 7);

B) Ha BBHIODAHHOM PUCYHKE 4epe3 TOUKY ¢ abciuccoit A, 4/A, TPOBOAIT BEPTUKAIBHYIO JTHHHUIO JI0
nepecevdeHust C COOTBETCTBYIOLIUM Tpa)uKoM; OpJHATA TOUKH IepeceueHus OyeT paBHa pacueTHOMY
CpeJIHEMY 3HAYEHHIO KOI(Q(ULEHTa ECTECTBEHHON OCBELIEHHOCTH €,
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Pucynok 4 — I'paduk st onpenenenus cpegaero 3HadeHuss KEO e, B TOMEIIEHUAX ¢ 3¢HUTHBIMA
(onapsmu ¢ riryonHoN npoema 1o 0,7 M 1 pazMepaMH B IUIaHE, M:
1-2,9%5,9; 2 - 2,7x2,7; 2,9x2,9; 1,5%5,9; 3 - 1,5x1,7
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Pucynox 5 — I'paduk st onpenenenus cpeanero 3uaueHus KEO e, B 00111eCTBEHHBIX
MIOMENIEHHAX C IaXTHBIMU (POHAPSAMHU C TIIyOHHOH CBETONPOBOAHON maxThl 3,50 M U pa3Mepamu B
IUIaHE, M:

1-2,9%5,9; 2 -2,7x2,7; 2,9x2,9; 1,5%5,9; 3 - 1,5x1,7
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Pucynok 6— I'paduk s onpenenenns cpeanero 3uaderuss KEO e, B 0011eCTBEHHBIX
MOMEIIEHUSX C MIaXTHBIMH (hoHapsmu Aud(dy3HOro cBeTa ¢ TIyOUHOI CBETONPOBOHOM 11axThl 3,50 M
U pa3MepaMi B IIJIaHe, M:

1-2,9x5,9;2-2,7x2,7;2,9x2,9; 1,5x5,9; 3-1,5x1,7
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1 — tpanenueBuIHbIN GoHAPH; 2 — IIeN, UMEIOIIHH HAKIIOHHOE OCTEKIICHHUE;
3 — IpsIMOYTONTBHEIN (pOHAPE; 4 — IIeNT, UMEIOIIHI BEPTHKAITEHOE OCTEKICHHE
Pucynok 7 — I'padux mns onpenenerns cpeaaero 3HaueHms KEO e, B 00IIecTBEHHBIX
MTOMEMICHUAX ¢ POHAPIMHU

MPOBEPOYHbINA PACYET KEO ITPU BOKOBOM OCBEIIEHUH

7.5 IIpoBepounslif pacuer KEO B Toukax XapakTepHOrO pa3pe3a IMOMEIIEHUS NpH OOKOBOM
OCBEILEHUU CJIEAYET BBIIOJNHATH B COOTBETCTBUM C METOJAMKOW, W3JIOKEHHOW B mpuioxeHun b
Hacrosiero Crona npasui o gopmyiie (Bb.1).

Pacuer KEO cnenyeT npousBoauTh B ClEIYIOLIEH MOCIEI0BATENBHOCTH!

a) rpaduk | (pucyHok 8) HakIaAbIBAIOT Ha MONEPEYHBIN pa3pe3 HOMENICHHUs TaKUM 00pa3oM, YTOOBI
ero nostoc (ueHTp) 0 coBMeCTHIICS ¢ pacueTHON TOUKON A (PUCYHOK 9), a HWKHSSA TMHUA rpaduKa —
co cnesioM paboyei TOBEpXHOCTH;

0) mo rpaduKy | MOACYNTHIBAIOT YMCIIO JIydeH, IPOXOIAMINX Yepe3 MOMEPEeTHBIN pa3pe3 CBETOBOTO
npoeMa OT Heba Ny U OT MPOTHBOCTOSIIETO 3aHUS N, B PACYCTHYIO TOUKY A;

B) OTMEYar0T HOMEpa IOJYOKpYXKHOCTel Ha rpaduke |, coBmamarommx ¢ cepenunoit C; ydacTka
CBETOMNpPOEMa, dYepe3 KOTOPBI W3 pacyeTHOW TOYKM BUAHO He0O, W ¢ cepeaunHoit C, ydvacTka
CBETOINpPOEMa, Yepe3 KOTOPBII U3 PaCYETHOW TOUYKH BHIHO IIPOTHBOCTOAIIEE 3/1aHHUE (PUCYHOK 9);

r) rpaduk Il (pucynHok 10) HakiaablBalOT HA IUIAH TOMEIIEHHWS TakMM OOpa3oM, YTOOBI €ro
BEpTHKaJIbHAS OCh M TOPU30HTAJb, HOMEP KOTOPOH COOTBETCTBYET HOMEpPY KOHIEHTPHUYECKOH
MOJYOKPY’KHOCTH (IIYHKT «B»), TPOXoawin depe3 Touky C; (pucyHok 9);

) TOACYUTHIBAIOT YUCIIO ITy4eil 7, 1o rpaduky ||, mpoxomsmux oT HebGa yepe3 cBETOBOI MpoeM Ha
TUIaHe TIOMEIICHUS B PACUETHYIO TOUKY A;

e) ompexnersroT 3HaueHne reomerpudeckoro KEO g; ydnThIBaromero mpsMoi CBET OT Heba, Imo
¢dopmyie (b.9) npunoxenus b;

k) rpaduk || HakIaABIBAIOT Ha TJIaH MOMEIIEHHsT TAKUM 00pa30oM, YTOObI €ro BEepTUKAIbHAS OCh U
TOPU30HTAallb, HOMEP KOTOPOIl COOTBETCTBYET HOMEPY KOHIIEHTPHYECKOW IMOJNYOKPYKHOCTH (IYHKT
«B»), IPOXOIUIH Yepe3 ToUuKy C;

3) MOJCYHMTHIBAIOT YHCIO Jy4ed N, no rpaduxy |l, mpoxomsmux OT MPOTHBOCTOSILErO 3HaHHs

yepe3 CBETOBOM MPOEM Ha IUIAHE MOMELLEHUS B PACUETHYIO TOUKY A;



n) no ¢opmyne (b.10) npunoxxenus:t b onpenensiror 3HaueHne reomerpuydeckoro koddduuenra
€CTECTBEHHON OCBEILIEHHOCTH €37, YYUTHIBAIOILETO CBET, OTPAKEHHBINA OT IPOTUBOCTOAILETO 3aHMs;

K) OIpeNeIsIoT 3HaueHHe yria 0, 1o KOTOpbIM BUIHA CepeArHa yyacTKa HeOa 13 PacueTHOM TOUYKH
Ha MOTIEPEYHOM pa3pe3e MoMeneHus (PUCYHOK 9);

J) 1O 3Ha4YeHHI0 yriia 0 M 3aJaHHBIM TapaMeTpaM I[IOMEIICHHS M OKpYXalouleld 3acTpOWKH B
COOTBETCTBHM C TIPWIIOKeHHEM b ompemensiror 3HadeHus kodhouimeHtoB i, by, Kzz 1o, 7, 1 K,
o AcTaBIsIOT B popmyiy (b.1) u Beraucisiot 3HaueHre KEO B pacueTHO# TOYKE TOMEIIECHHS.

[Ipumeuanus

1 I'paduxn | u |l mprMeHNMBI TOJIBKO IS CBETOBBIX MPOEMOB IIPSIMOYTOJILHON (pOpPMEL.

2 Ilman u pa3pe3 NOMEICHUA BBIIIOJIHAIOT (BLI‘IGp‘II/IBa}OT) B OJJMHAKOBOM MaciTade.

7.6 Tlpy HaNMM4YMKM B TIOMELICHUH Pa3JIMYHO OPUEHTHPOBAHHBIX CBETOBBIX mpoeMoB pacuer KEO B
TOYKaX XapaKTEPHOTO pa3pesa MPOU3BOAAT ISl KaXKJOro CBETOBOTO IMPOEMa OTIEIbHO, a MOJIy4YeHHbIC
3HaueHuss KEO i ka0 TOUKH CYMMUPYIOT.

7.7 Ilpu HaIMYUK B MOMENICHUN OAJKOHA WM JIOKHU MPOBEPOYHBIN PacyeT BBIMOJIHSIIOT TaK XKe,
KaK ¥ JJIs MOMelmieHui Oe3 OallkoHa WM JIO/DKWHU, a HAJM4ue OallkOHA WM JIOJDKUU YYUTHIBAIOT
MOHMKAIOIIUM KO3(PPHUIIUEHTOM T4 U3 TaONuIel 5.8, KOTOPBIA BXOIUT COCTABHOW YaCThIO B OOIIUI
K03(h(DUIIMEHT CBETOIPOITYCKAHUS T,
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Pucynok 8
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A — pacuerHas Touka; 0 — nomtoc rpaduka |; C; — cepeuHa ydacTka CBETOBOrO IIpoeMa, uepes
KOTOPBIH M3 pac4eTHON TOUYKH BUIHO HE00; C; — cepeuHa y4acTKa CBETOBOI'O IIpoeMa, uepe3
KOTOPBIN U3 PaCUETHOW TOUKU BHHO ITPOTHBOCTOSIIIEE 3/IaHNE
Pucynok 9 — Ilpumep ucnons3oBanus rpaduka | 1i1st nogcyera yucna jrydei ot Heba U
MIPOTHUBOCTOSIIIETO 3JJaHUS



50

40

o
n

30

e
o

20

AV AYAVAVANAVAVRM AN N A LR AL RARER LB R R RARTE! i (EROXORANRONDRER BN SN A A I B0 57 358 Ay S5 Sy 8
AVANEANA VMMV N AN AL AL AR L RN R N B SR AR E LA ) I I T I I T T J I I I T T T T2 77 7 7 y
A AL LU TRty LI LA LS T T T J T J YT T T T I I L 2 7 7 7 7 7 7
2\ SAMALAALAAAAN LA et ) H
NS S U L N NN ANt
S \‘ALXX\\\\\XX\’\\L\\\\H\[H%H lT”.HILI7IIII]LIJIIIIIII/I/1I/ P ST SR S
= s o
\ l' - 5 10 54 5 kU B 5 |0[i]’15
PRSI R USTRAL! JINR SRS 20 A 1
4 a A T Lt 1888 RRERRRNN) e ]
A 20 LT LR RO Tt AEIRASFRNER NN NN AR
O MANRNLRARILRERRERTAN) (SN IR NR AN RSN NI
3 T LT R O T NEINISRSRRSNERERNINA)
& NS S ASS AR BTN Y IEIRIIRESTRIRE IR NI N F > 7
A RS S R R R LT T Y RETIMNIVIIIESRRENRSNF OISV Z 24“’ 7 r;
&&\HHHH] IVAILISFTIRIASNERE NIRRT I Z ¥
\ ALY 18IS0R000DIRRRSRNIRNNREUN BN UN D WA A B S A s
2 N A SV T ALY LIS IE R RN R RSN NN
AN ARALLEALL LTI T I T I I 7777777 %0
AAMEERALSLLLT LI T e i DOV I I LTI LI I L L 7 7 7 L 7 2. . 2 < -
R RS _\ S A U ARV LT L UL I LI AL LI LLLLL L L L 7 2L 2 & & . = P
< S ARBRBARRL LR RIS SR 14 il e !
L =
P ./‘
> A
}-—. — ——
- L L L L L L L L L L -~ il
/ 7,4_.._..
= Lol bl £ & il -~ ot
L L L L 2 & L, o
Ll Ll o - o

T e 172 = SN NN
o RN
Do Ea R TR
— NN il e S
—— N o —_—
——aaNs DT P ERED D)
e = o
s \
Ng i

Pucynok 10 — I'paduk Il mns pacuera reomerpudeckoro KEO
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IPOBEPOYHbBINA PACYET KEO ITPA BEPXHEM OCBEIIEHUA

7.8 TlpoBepounslii pacuer KEO B ToYKax XapakTEepHOrO pa3pe3a NOMELICHUS IIPU BEPXHEM
OCBEIICHHH 4epe3 (OHApH MpSIMOYrojbHBIE, €A W TpPANCUUEBHIHBIE CIEAYeT BBINOJIHITE B
COOTBETCTBUH C IpuiokeHreM b Hactosimero Cona npasui o gopmye (b.2).

Pacuer KEO mpou3BoIAT B CIEIYIOMIEH MOCIEIOBATEIHHOCTH:

a) rpaduk | (pucyHOK 8) HaKITAABIBAIOT HA TIONEPEYHBINA pa3pe3 TOMEIIECHHU TaKUM 00pa3oM, YTOOBI
noxtoc (eHTp) 0 rpaduka coBMeMIacs ¢ pacueTHON TOYKOW, a HIDKHSS JIMHUS TpauKa — CO CIIeIOM
paboueii moBepxHOCTH. IlOACYMTHIBAIOT YHCIO pagualbHO HAIpaBICHHBIX Jyded rpadmka |,
MPOXOIANIMX Yepe3 TOTEpeyHblii pa3pe3 mepBoro mpoema (Ng);, BToporo mpoema — (Ny)y, TPETHETO
npoema — (N3); ¥ T. [.; IIPA 3TOM OTMEYAIOT HOMEpa MONYOKPYKHOCTEH, KOTOPBIE IMPOXOLIT depes3
cepeluHy MepBOro, BTOPOT0, TPETHEro IIPOEMOB U T. 11.;

0) onpexnensroT yrasl 01, 0,, 03 u T. 1. MEeX Ay HIDKHEH THHAUEH TpaduKka | v THHUEH, coequHsIomeit
noxoc (ueHTp) rpaduka | ¢ cepeuHoOl epBOro, BTOPOro, TPETHETO IPOEMOB H T. JI.;

B) rpaduk Il (pucynok 10) HaknampIBaOT Ha MPOJOJBHBIN pa3pe3 MOMEIIEHHs; IPH 3TOM Trpaduk
pacrojaraloT Tak, YTOObI €ro BepTHUKaJbHas OCh W TOPH30HTAIb, HOMEP KOTOPOH JIOJDKEH
COOTBETCTBOBATh HOMEPY IOJIYOKPYXXKHOCTH Ha rpaduke |, mpoxoauinu depes cepeanHy npoema (Touka
C).

IMoacunteBatoT umcno mydeil mo rpaduky Il, mpoxomsmux depe3 HMPOIONBHBIN pa3pe3 MepBOTO
npoema (Ny)1, BToporo mpoema — (1), TpeTbero mpoema — (Ny)3 U T. 1.;

I') BBIUHCIAIOT 3HaYeHHWe reomerpuueckoro KEO €g;, B mepBoOil TOYKE XapaKTEpHOTO paspesa
MOMeIIeHus 1o hopmyIie

epr = 0,01 [(n1an2): + (N1GNz)z + (N1dn2)s + ... + (Nwano)e], 3)
r/1e P — 4nciio CBETOBBIX MIPOEMOB,3

0 — KO3((PUIMEHT, YIUTHIBAIOIINN HEPABHOMEPHYIO SIPKOCTh y4acTKa HEOOCBOJa, BUIUMOTO U3
MIEPBOI TOUYKK COOTBETCTBEHHO IO yriiamu 01, 0,, 03 u T. 1.;

JI) TIOBTOPSIOT BBIYMCIEHHS B COOTBETCTBUHM C IYHKTAMH «@», «O», «B», «I» OIS BCEX TOUEK
xapakTepHoro paspeza momemeHus 1m0 N BrmoumtensHO (tme N — 9HCIO TOYEK, B KOTOPBIX
npousBoAT pacuer KEO);

€) ompeaensroT cpegHee 3HaueHue reomerpudeckoro KEO g, mo ¢popmye (b.7) npunoxenns b;

)K) 110 3aJaHHBIM ITapaMe€TpaM NOMEIICHNA U CBETOBLIX IPOEMOB B COOTBETCTBUM C IIPUJTIOKECHUEM b
OTIPEIEIISFOT 3HAUCHUS I, Ky, To;

3) MocHenoBaTeIbHO Uil BCEX TOYEK BBIMMCIIIOT pacdyerHoe 3HaueHne KEO mno ¢opmyne (b.2)
npuioxeHus b.

7.9 IIpoBepounslii pacuer 3HadeHuit KEO B Toukax XapakTepHOro pa3pe3a IOMEIIECHHS IpH

6 o
BEPXHEM OCBEIICHUU €, OT 3eHUTHBIX U IAXTHBIX (POHApEl clelyeT BRINOTHATE 110 hopmyIie
N,
_ (2+2/ Ke) 2
e —100A¢_5r02[q(0ci)cos o /mhK, |+e,(rn,-1)T,/K,, 4)
i=1

rne A, ; — TIIONIAb BXOJHOTO BEPXHETO OTBEPCTHS QOHAPS;

N, — aucno gonapeit;

g(0i) — K0d(p(ULMEHT, YYUTHIBAIOLIMHA HEPaBHOMEPHYK SPKOCTb obOiayHoro Heba MKO wu
oInpenesieMbld o pUCYHKY 11;

O — YToJ MEXIy NpsAMOH, COCTUHSIONIEH pacdyeTHYI0 TOYKY C LEHTPOM HIDKHErO OTBEPCTHS
(hoHaps1, 1 HOPMAIBIO K 3ITOMY OTBEPCTHIO;

€cp — cpennee 3HaueHue reomerpuueckoro KEO;

K. — xo3ddumment cperomepenaun QoHaps, ompenenseMeiid st ¢oHaped ¢ auddy3HBIM
OTpaKEHHEM CTEHOK IO PHCYHKY 12, a mis (oHapei ¢ HampaBICHHBIM OTPAKECHHEM CTEHOK — IIO0
pUCYHKY 13 1Mo 3HaYEHHIO MH/IEKCA CBETOBOTO TPOEMa IIaXTHOTO (GOHApPS iy,
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Pucynox 11 — T'paduk mist onpenesnerns koddouipenTa ((o) B 3aBUCHMOCTH OT yTiia o
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Huaexe waxrioro doxaps

1-p,=09;2-p,=08;3-p,=0,7;4-p,=0,6;5-p,=0,5
Pucynok 12 — T'paduk aus onpenenenns kodddurmenra ceeronepenaun K. honapeit ¢ iudy3HbiM oTparkeHHEM CTEHOK IAXTh
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Huaexe waxraoro donaps

1-p,=09,2-p,=08;3-p,=0,7;4-p,=0,6;5-p,=0,5
Pucynok 13 — I'paduk s onpeneneHus kodgdunmenta ceerornepenaun K, ponapeti ¢
HaTPaBJICHHBIM OTPAKCHHEM CTEHOK IIaXTHI IIPH Pa3IMYHBIX 3HAYeHUIX ko3 dumenta nuddysHoro
OTPa’KeHUsI CTEHOK LIAXThI

K, — pacuetHbiii koa(duirenT, yunteiBatomunii cHibkenne KEO u ocBeleHHOCTH B mpolecce
OKCIUTyaTalliyd BCJIEJACTBUE 3arps3HEHHS M CTapeHHs CBETONPO3pAuHbIX 3alOJHEHHH B CBETOBBIX
npoeMax, a TakXKe CHIDKEHHE OTpPaKaloIUX CBOICTB IMOBEPXHOCTEH momelneHus (kodddurmeHt
3armaca).

WHaeke cBeToBOro mpoema (oHaps ¢ OTBEPCTHAMH B (opMe MPSIMOYTOIbHUKA Iy OMPEACISAIOT 110
¢hopmyne

i,=2(4,, +A¢.~)/[\/Ehc¢(P¢.e +P¢.H)J ’ ®)

rae A, — IUIOIIab HIDKHEr0 OTBepCTHs (oHaps, M7

Ay.s — TJIOIIA/Ib BEPXHETO OTBEPCTHS POoHAPS, M*;

h..4 — BBICOTA CBETOMPOBOAHOM IMIaXTHI (HOHAPSI, M.

Py, Py, — TIEPUMETP BEPXHETO U HIHKHETO OTBEPCTHH (OHAPS COOTBETCTBEHHO, M.
To ke, ¢ oTBepcTHsiMU B (hopMe Kpyra — 110 hopmyie

ip = (s * Tpw) [ 2N g, (6)
1€ g V. — PAAUYC BEPXHETO U HUXKHETO OTBEPCTHI (DOHAPS COOTBETCTBEHHO.
Koadpdumuent t, ompenmensror mo ¢opmyne (b.6), r, — mo Tabnmue b.9 mpumoxenus b,

koapdummenT 3amaca K; — mo tadbmurme 3 CHull 23-05.
Breraucistor 3aaueHne reomerpudeckoro KEO B mepBoii ToUke XapaKTEpHOTO pa3pes3a MOMEICHHS
o opmyIe

Ny
g :1OOA¢.6;q(ai)cos(2+2/ “o,/ h? . (7

[ToBTOPSFOT BBIYMCIICHHS AU BCEX TOYEK XapaKTepHOro paspesa nmomenieHus 10 Nj BKIIOUUTEIBHO
(roe Nj — gmncio Touek, B KOTOPBIX Mpou3BoasT pacueT KEO).
OnpenensioT €, Mo GopmyIie

ep=(e1+ey+ez+ ... tey) /N (8)
IMocnenoBarenbHO I BCEX TOYEK BEIYUCISIOT MpsAaMyto cocrasisonyio KEO 6, mo dopmyie
O = € To !/ K. 9)

Omnpenensitor orpaxkeHnHyto cocrasistomyo KEO G,,, 3HaueHHe KOTOPOW OJMHAKOBO VIS BCEX
TOYEK, 10 GopmyIre



Gomp = €p (N2- 1) 10/ K. (10)
Omnpenensitor pacyerHoe 3HaueHne KEO e) B Kak10# TOUKe XapakTEpPHOrO paspesa ¢ y4eToM
OTPaXEHHOT'O OT IIOBEPXHOCTEW IIOMEIIEHHS U ITPSIMOT0 CBeTa Mo (hopMyJie
6
e =0,+0 (11)

7.10 Tlposepounsrii pacuer cpemHero 3HadeHHs KEO B IDIOCKOCTH XapaKTEpHOTO pas3pesa
MTOMEIIICHHUS TIPH BEPXHEM OCBEUICHHUHU CIIeAyeT BBITOMHATH 1o dopmyde (b.8) mpunoxenns b. Yncio
PACUETHBIX TOYEK B INIOCKOCTH XapaKTEPHOTrO pa3pesa IOMEICHUS IOJDKHO ObITh He MEHEe IISTH.

omp *

PACYET KEO OT CBETOBBIX TPOEMOB, UMEIOIIIUX ®OPMY, OTJIMYHYIO OT
nPAMOYI'OJIBHUKA

7.11 Ilpu pacuere KEO B moMemnieHusx co CBETOBBIMU IIPOEMaMHU B Hapy>KHBIX CT€HaX KpYTJoii,
MOJYKPYTJIOH WM 3JUTHUNTHYECKO (OpMBI Takne CBETONPOEMBI CIelyeT 3aMeHsTh CBETOIpPOEMaMHU
NpSMOYTOJNbHOW  (DOPMBI  OJJMHAKOBOW  IUIOIIAAW, JUII YEro CBETOBOW IPOEM  OIHCHIBAIOT
MPSIMOYTOJIBHUKOM H OIIPEAEISIOT €T0 pa3Mepsl (pUCYHOK 14).

7.12 B mnomemeHusX €O CBETOBBIMH TNIPOEMaMH KpYyriioi (OpMBI B TOKPBITHH 3Ha4Y€HHE
reomeTpuaeckoro KEO ggj, %, cremyer onpenensarts mo Gpopmyie

egi = 100 sin (0 / 2), (12)
rae © — yrom, oOpa3dyemblil JIMHUSMH, NPOBEJICHHBIMH W3 PACUYETHOM TOYKH A K TrpaHHLAM
cBeTomnpoema (pUcyHok 15), rpaj.
0,886 2r 6 0.886-2r
N ] l i
— ' 1

7 < | |7 <

0,886r

N

N

0.886-2h

|
| 0,886 2a
l -

I — paanyc OKPYKHOCTH; @ — OOIbIIIast MOTYOCh dIUTHIICA; b — Maast HoJIyoch JJuInIca
Pucynox 14 — 3amena kpyrioro (a), HOXyKpyriioro (6) ¥ SJUTHITHIECKOTO (8) CBETOMPOEMOB
9KBUBAJICHTHBIMH TIPSMOYTOJIbHBIMH



6 — yrou, o KOTOPBIM BHJICH IMAaMETP CBETOIPOEMa U3 pacueTHON TOUKU 4
Pucynok 15 — Cxema s onpenenenust KEO ot cBeTonpoeMoB KpyTinoi ()OpMBI B TIOKPHITHH

8§ IPOEKTUPOBAHUE ECTECTBEHHOI'O U COBMEIIEHHOI'O OCBEIIEHUA
HEKOTOPBIX TUIIOBBLIX IOMEIEHUA

ZAKWIBIE HIOMEINEHUA

8.1 [lns obecrieueHHs €CTECTBEHHOTO OCBEICHHUS JKMIIBIX TOMEIEHNH, OTBEYAIOIIETO TPEOOBAHUSIM
CHull 23-05, otHolenue riayOuHbl momernenus 0, K BBICOTE BEpXHEH rpaHH CBETOBOTO MpoeMa Hajl
ypoBHeM mona hg, (prucyHOK 16), kKak mpaBuIto, HE JOKHO MPEBBIIIATH 2,5.

8.2 Hopmuposannsie 3HaueHNsI KEO mpu 60KOBOM OCBEIIEHUH B KUIIBIX 3aHUASAX, PACIIONATaeMBIX
B aJMUHHUCTPATUBHBIX palOHAX pPa3IMYHBIX TPYII IO pecypcaM CBETOBOTO KIMMAaTa, CIEIyeT
MPUHUMATH 110 TabwIe 4.

[Ipu pa3zpaboTke THIIOBBIX MPOEKTOB JKWIBIX 3AaHWH, NMpPEIHA3HAYCHHBIX U PACIOIOKEHHUS B
aIMUHUCTPATUBHBIX palioHaX BTOPOH, TPETbEU, YETBEPTOM M MATOM IPYII IO pecypcamM CBETOBOIO
KIIMMaTa, OpPHEHTAIMs KOTOPBIX IO CTOPOHAM TOpH30HTAa HemsBecTHa, 3HaueHme KEO cruemyer
ompenesiaTh coriacHo 5.3 Hacrosmero CBosa MpaBuil, IPU 3TOM KO3 GHUIIMEHT CBETOBOT'O KIMMaTa My
cleqyeT NPUHUMATh [T CeBEpHON OPHEHTAIMK CBETOBBIX MPOEMOB IO CTOPOHAM FOPHU30HTA.

8.3 Ilpu pa3paboTke THIIOBBIX MPOEKTOB JKHJBIX 3[aHUH, KOIJla HEU3BECTHO PaCIOJIOKEHHE
MPOTUBOCTOAIMX 3naHuii, 3HaueHue KEO, momyuennoe mo ¢opmyne (b.1) mpunmoxkenus b mms
OTKPBITOTO TOpHU30HTA (0€3 MPOTHBOCTOSAIIETO 37aHHWsA), HCOOXOIUMO YMHOXaTh Ha KO3 UIMCHT

Ky, =Ky, b, cormacuo tabmnue 5, yuuTbIBarOLmii CPEAHECTATHCTHYECKOE 3aTCHEHHE CBETOBBIX

MIPOEMOB B JKWJIBIX ITOMEIICHHUSX IEPBOrO MM BTOPOTO (B Cllydae paclojoXeHHs Ha MEPBOM ATaxe
Mara3suHoOB, ONOJIMOTEK, aTeNbE U T. I1.) 3TAXKA IPOTUBOCTOSIIIMH 31aHUSMH.

8.4 Jlna ysemmyeHus Kod(QQUIMEHTa HCIONB30BaHHUS CCTECTBEHHOTO OCBEIICHUS CIICIyeT
MPUHAMATh, KaK MPaBHIIO, CBETIIYIO OTACNKY (hacaJoB 3JaHWI M MOBEPXHOCTEH KHIIBIX MOMEICHHUH,
pacnojiara€MbIX Ha HUKHUX dTaxKax BﬂaHHﬁ.

8.5 B xwmibIx 37aHUAX BBICOTOM B 3 3Taxa u Ooiiee, pacnonaraembix B Il u IV kimumartnyecknx
pationax Poccuiickoit ®eneparm, cBeToBble IpoeMbl, a B |V paiione (pucyHox 17) Taxke mpoeMsl
JO/KUH M BepaHi, oOpaiieHHble Ha cekTop ropusoHTa 200°—290°, noymKHBI OBITH 000PYIOBAaHBI
Hapy>KHBIMU PEryJINPYEMBIMHU COJIHIE3AIUTHBIMY YCTPOHCTBAMHU.



Paspes

hli:
/

Pucynok 16 — Pa3pe3 1 TuIaH KIWIOH KOMHATHI

Tabmumna 4 — Hopmuposanuble 3HayeHnsi KEO npu 60KoBoM ecTecTBEHHOM OCBellleHHU B

OCHOBHBIX TOMEIIEHHAX JKWJIBIX W OOIIECTBEHHBIX 3[AaHHH B Pa3TUYHBIX TIpynmax
aIMHHHCTPATHBHBIX PAailOHOB M0 pecypcaM CBETOBOI0 KJIANMATa
Tpyrmt Hopmuposannsie 3aaueHns KEO, %
AIMUHHCT- OpueHrauus B
CBETOBBIX | B paboumx TIPOEKTHBIX
PATHBHBIX MIPOEMOB 10 | KabuHeTax B B BBICTa- B 3ajax,
ParoHOB TIo CTOpOHaAM BHaHHﬁ IIKOJIBHBIX B IKHJIBIX BOYHBIX [YUTAJIBHBIX| YCPTCIKHO-
3;;35;5::) TOPH30HTA, |yHpaBlieHHs, | Kiaccax MOMETHEHIAX | o ax 3ajax KOHCTPYK-
rpan. oducax TOPCKHX
KJIMMaTa 610po
69-113 1,00 1,50 0,50 0,70 1,20 1,50
249-293
1 114-158 1,00 1,50 0,50 0,70 1,20 1,50
204-248
159-203 1,00 1,50 0,50 0,70 1,20 1,50
294-68 1,00 — 0,50 0,70 1,20 1,50
69-113 0,90 1,40 0,50 0,60 1,10 1,40
249-293
2 114-158 0,90 1,30 0,40 0,60 1,10 1,30
204-248
159-203 0,90 1,30 0,40 0,60 1,10 1,30
294-68 0,90 — 0,50 0,60 1,10 1,40
69-113 1,10 1,70 0,60 0,80 1,30 1,70
249-293
3 114-158 1,00 1,50 0,50 0,70 1,20 1,50
204-248
159-203 1,00 1,50 0,50 0,70 1,20 1,50
294-68 1,10 — 0,60 0,80 1,30 1,70




69-113 1,10 1,70 0,60 0,80 1,30 1,70
249-293
4 114-158 1,10 1,70 0,60 0,80 1,30 1,70
204-248
159-203 1,10 1,70 0,60 0,80 1,30 1,70
294-68 1,20 — 0,60 0,80 1,40 1,80
69-113 0,80 1,20 0,40 0,60 1,00 1,20
249-293
5 114-158 0,80 1,20 0,40 0,60 1,00 1,20
204-248
159-203 0,80 1,10 0,40 0,50 0,90 1,10
294-68 0,80 — 0,40 0,60 0,90 1,20
Tabnuua 5
I'nmy6uHa noMereHus, M Or2 5103 Or3 04 Or4 105 Ot 5 1o 6
1,00 0,75 0,60 0,50

3nagenne koodduumenta K,
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Pucywox 17 — CxemaTniecxast Kapri KIHMATHYCCKOTO PAioNHPOBAIIHA 115 CTPOM-
TeNLCTBA (peKOMCHAYEMas )




Hpumep pacuema ecmecmeeHH020 océeuieHun HCUNIO KOMHAMDbL

TpebyeTcst ompenenuTh IWIoNalb CBETOBOIO IIPOeMa B JKMIIOH KOMHATe B MocKkBe (pHUCYHOK 18).

Hcxoonvie oannvie. I'nybuna nomernenus d, = 6,0 M, mupuna nmomenienus b, = 3,4 M, miomais
nona nometenus 4, = 20,4 MZ, TOJII[MHA HApPYKHO# cTenbl 0,4 M, BbicoTa MOJOKOHHUKA N,y = 0,8 M,
BBICOTAa CBETOBOTO TpoeMa okHa h, = 1,5 M; mepermieTsl CrapeHHBIE JEPEBSHHBIE C JABYMS CIIOSIMH
OCTEKJICHUS; CPEIHEB3BCIICHHBIN KO3(Q(HIMEHT OTpaKeHHs MOBEPXHOCTEH momenieHus pgp = 0,5,

koddunument 3amaca K, = 1,2; 3manue pacnonaraercs B epBOH IpyIIie aAMIHUCTPATUBHBIX PailOHOB
0 pecypcaM CBETOBOTO KIIMMATa.

Pewenue

1 ITo mpunoxenuro Y CHull 23-05 onpexenstor HopmuposanHoe 3Hauenue KEO e, pasroe 0,5 %.

2 BBIMONHSIFOT MPEABAPUTENBHBIN pacyeT eCTECTBCHHOTO OCBEIICHHS: 110 ITyOuHe moMerenust d, =
6,0 M U BBICOTE BepXHEil rpaHU CBETOBOTO MpOeMa HaJ yCIOBHON pabodeit moBepxHOCThIO No; = 1,5 M
ompenensior, uro d,/hy; = 4,0.

3 Ha pucynke 1 Ha coorBeTcTByromel kpuBoil e = 0,5 % HaxomsaT TOuky c abcruccoit 4,0; mo
Op/IMHATE 3TOM TOYKU ONPENEISIOT, YTO HEeO0OXOoJuMasi OTHOCHTENbHAs IUIOMIadb CBETOBOTO IIpOeMa
AcolA, cocTasnger 19 %.

4 TInomane CBETOBOTO MPOEMa OMPEAEIISAIOT 1o (hopMyIie

A.o=0,19-4,=0,19 - 20,4 =3,88 M.
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Pucynox 18 — Paspe3 u 1iaH *HI0i KOMHATBI



CrenoBaTesbHO, IMPUHA CBETOBOTO MpoeMa Npu Beicote 1,5 M jgomkHa coctaBists b, = 3,88/1,5
= 2,58 M. [IpuHMMAaIOT OKOHHBIH 010K pazmepom 1,5 x 2,7 M.

5 Ilpon3BoasT NPOBEPOUHBIN pacyerT 1o Gopmyiie

n;=100¢, K,/ (N1 Qi o by K37 7,).

6 ITo CHulI 23-05 naxoaar koadduiment 3anaca: K, = 1,2.

7 HaxnagpBaroT rpaduk | mis pacuera KodQQHUIMEHTa €CTECTBEHHONH OCBEIICHHOCTH METOIOM
A.M. Jlanmmoka (pECYHOK 8) Ha TOIMEPEYHBIN pa3pe3 moMemnieHus (pUCyHOK 19), coBMermas moioc
rpaduka 0 ¢ TOUKOH A4, a HIDKHIOIO JIMHHIO I'padyika — C IIOJIOM; MOJCYUTHIBAIOT YHCIIO JIydeH I10
rpaduky |, mpoxosKx yepes MonepevHbiil pa3pe3 CBeTOBOro npoema: Ny = 3,4.

8 Otmeuaror, uro dYepe3 Touky C Ha pa3pe3e IOMEUICHHS IPOXOTUT KOHIIEHTpHUYECKas
MOJYOKpY’KHOCTB 27,2 Tpaduxka I.

9 Ha momepeyHoM pa3pe3e moMemeHus (pucyHOK 18) ompenensior, 4To yroi 6, mox KOTOPHIM
BUJIHA CEPEeIIHA CBETOBOTO MpoeMa U3 pacueTHON ToukH A, paBeH 16,4°; nmo tabnune b.1 npunoxenus
b 1uHeHHON HHTEPIOAIIUEH HAXOIAT, YTO ISt 3TOro yria kosddurment ¢; = 0,67.

Paspca M1:50
: /\'71 ‘ ,e ) ,\(1‘- \-;‘ \?( A .\‘r\‘\_‘ Wit 4 :W .,,'7’,‘
LT : oA By
: . 7( ’ ~ ) — .‘ \ W . . 'Y b o
i { By A SN ‘ AU 2

= 1.5
~/
p}

——

o e A )
. A o ~
= L VPIT
= -
Y b “ ol
= [ _L 4 X
-= o | §
30 25 20 15 0 5 1] 5
— - — - |
. |
d, = 6.0 |
Mnai
~e
o~
~
apis N
- l}\\l\l | e
- =~ N »
S\
N,
-“N = \ » "
= |
"-
- -
T~ - - 0 '—47 .
o et 3 » =
) —a = ML
=E=E==S - ? |
—t - / I
- 1 /
- = Vs g 4’
522 / | ,
-~ fi r’
B R /\/
- - /
vl , .
/
s
7 / ’ ¢

Pucynox 19 — Paspe3 u miaH *HI0d KOMHATBI



10 ITo pa3smepam momerenus Haxoaat, uro l+/d, = 0,83; b,/d, = 0,57.
11 Io 3uauyenusm d,/hyg; I+/d,, b,/d,; pep B punokennu B muHeHON MHTEPIIONSAIIUENH HAXOIAT Iy
r,=45.

12 Yuutsiast, uro riayouHa nomemnienus d, = 6,0 M, mo Tabuiie 5 onpeaensor Ky, o Ky, = 0,5.

13 Jlnst cmapeHHOTO NEepeBSHHOTO IIepervieTa C IBOWHBIM OCTEKIIEHHEM OIPEIEISTIOT OOIIUi
K03 dunueHT cBeTonponyckanus: t, = 0,8 x 0,75 = 0,60.
14 Toxcrasnsis 3HaveHus kodpuuueHtos e, K, K, u 1, B dopmyny myHkra 5 maHHOro

31,

TpUMepa, ONPEAeIIOT 3HaUeHue 1y np = 100 - 0,5 - 1,2/ (3,4 - 0,67 - 4,5 - 0,5 - 0,6) =19,5.

15 Haknansisaror rpaduk |l mis pacaera KEO meromom A.M. Jlanmmoka (pucyHok 10) Ha mman
noMerieHus (pucyHok 19) takum o0pazom, 9TOOBI 0Ch Tpadrka U TOPU3OHTAIH 27,2 TIPOXOIIIIN Yepe3
Touky C; Ha BHEITHEH MOBEPXHOCTH HAPY>KHOW CTEHBI OTMEYAIOT TOUYKH IepecedeHns dyqa 13,6 BoImie
(Touka M) u Hmke ocu rpaduka (Touka /{) ¢ nuHEEH X—X; U3MEPSIOT PACCTOSHUE MEKIY TOUKaMu M
u/1. e d=46cm.

16 VYuuTbiBas, 4TO >XKWiIas KOMHAaTa H300pakeHa Ha pucyHkax 18 u 19 B macmrabe 1:50,
onpenensioT TpedyeMyro muprHy okHa by =50 x d'=2,3 m.

OKOHYAaTeNbHO TPUHUMAIOT CTaHAaPTHBIN OKOHHBIH 00K pazmepom 1,5 x 2,4 M.

HpI/IMe‘IaHI/IC — Ecm IIOMCIICHUEC UMECT 0OaIKOH (IIOI[)KI/IIO), HpOBepO‘IHLIﬁ PacUCT BBIMOJHAIOT TAK K€, KaK U
JJId  IIOMCIICHUSA 0e3 OankoHa (J'IOI[)KI/II/I), a Hanuuyhe OallkOHa WIIN JIOMKUKW  YYUTBIBAKOT MNOHMKAIOUIUM
kodddurmenTOM T4 U3 TaOMULEI b.8 mpuiokeHust b, KOTOpeIi BXOIUT B 00K KO PHUIUESHT CBETONPOITY CKAaHHS
To-

PABOYUE KABUHETBI, O®PUCHI

8.6 Ocgemienne pabounx KaOMHETOB, OPHCOB JIOKHO MPOECKTUPOBATHCS HAa OCHOBE CIEIYIOIINX
TpeOOBaHMUI:

a) CO3JJaHNe HEOOXOANMBIX YCIIOBHH OCBELIEHHUs Ha pabodnmX CTOJax, PacIHOJIOKCHHBIX B TIyOnHE
MOMEIIEHUS! TIPH BBHINOJHEHUW Pa3HOOOPA3HBIX 3pPUTEIBHBIX pabOT (YTEHHE THIOrpad)CcKOro H
MAaIIMHONMCHOTO TEKCTOB, PYKOIIMCHBIX MaTE€PUAJIOB, pa3lIuieHNe JeTanell rpadMueckux MaTepHaaoB
U T. L),

0) obecrieueHNe 3pUTEINBHON CBA3H C HAPYKHBIM IIPOCTPAHCTBOM,;

B) 3alllMTa MOMEIIEHHUH OT CJIETSLIEr0 U TEIUIOBOTO NEHCTBHS HHCOJISLINMY;

r) GJIaronpusATHOE pacipesiefieHue IPKOCTH B IOJIE 3pEHHS.

8.7 BokoBoe ocBeleHre paboyrx KaOMHETOB JIOJDKHO OCYNIECTBISTHCS, KaK MPABUIIO, OTIEIbHBIMU
CBETOBBIMH IIpoeMaMy (0IHO OKHO Ha KaXKIpli kaduHeT). C LeNnblo CHIKEHUS] He00XO0 MO TUTOLIa 1
CBETOBBIX ITPOEMOB BBICOTY ITOJJOKOHHHUKA HaJ] YPOBHEM I10J1a PEKOMEHTyeTCs IPUHUMATh He MeHee |
M.

8.8 Ilpu pacronoxeHHn 3/1aHHUS B aJMUHHCTPATHBHBIX paiioHax Poccuiickoit denepanun nepsoi,
TpeTheld M YEeTBEpTOM TPYIN IO pecypcaM CBETOBOTO KinMmara HopMmupoBaHHoe 3HaueHne KEO
cleyeT MPWHUMAThH: MPH TiIyOmHe paboumx kabwHeToB (odmcoB) 5 M m Oonee — mo Tabmume 6
MPUMEHHUTENBHO K COBMEIIEHHON CHCTEME OCBEIICHUS; MEHEe 5 M — M0 Tabnuie 4 IPUMEHHUTENBHO K
€CTECTBEHHOI CHCTEME OCBEIICHUSI.

8.9 Jlns obecnedyeHust 3pUTENbHOTO KOHTAKTa C HAPY)KHBIM MPOCTPAHCTBOM 3aIOJHEHHE CBETOBBIX
MPOEMOB JIOJDKHO, KaK IPaBUIIO, BHITIONHATHCS CBETONPO3PAuHbIM OKOHHBIM CTEKJIOM.

Tabnumna 6 — HopmupoBanubie 3HaueHnsi KEO npu 60xkoBOM COBMEIIEHHOM OCBEIIeHUH B
OCHOBHBIX MOMEIIEHUSIX KUWJIBIX W OOIIeCTBEHHBIX 3aHUIl B aAMHHHCTPATHBHBIX paiioHaX
Pa3IMYHBIX I'PYII 0 pecypcaM CBeTOBOI0 KJIAUMAaTa

OpueHTanus KEO, %
T'pynnel
CBETOBBIX | B pabo4mx
aJIMUHHCTPATUBHBIX B IIPOEKTHBIX
. IPOEMOB IO | KabHWHeTax B B B
paiioHOB 110 N 3ajax, YepTesKHO-
CTOpOHAM 3JaHAN  |[IKOJIBHBIX |BHICTABOYHBIX |9UTAIBHBIX
pecypcam KOHCTPYKTOPCKHX
TOPHM30HTA, |yIIpaBICHHUS,| Kiaccax 3ayax 3a1ax
CBETOBOI'O KIIMMaTa 6ropo
rpaf. odrcax
69-113 0,60 1,30 0,40 0,70 0,90
1 249-293
114-158 0,60 1,30 0,40 0,70 0,90
204-248




159-203 0,60 1,30 0,40 0,70 0,90

294-68 0,60 — 0,40 0,70 0,90

69-113 0,50 1,20 0,40 0,60 0,80
249-293

5 114-158 0,50 1,10 0,40 0,60 0,80
204-248

159-203 0,50 1,10 0,40 0,60 0,80

294-68 0,50 — 0,40 0,60 0,80

69-113 0,70 1,40 0,50 0,80 1,00
249-293

3 114-158 0,60 1,30 0,40 0,70 0,90
204-248

159-203 0,60 1,30 0,40 0,70 0,90

294-68 0,70 — 0,50 0,90 1,00

69-113 0,70 1,40 0,50 0,80 1,00
249-293

4 114-158 0,70 1,40 0,50 0,80 1,00
204-248

159-203 0,70 1,40 0,50 0,80 1,00

294-68 0,70 — 0,50 0,80 1,10

69-113 0,50 1,00 0,30 0,60 0,70
249-293

5 114-158 0,50 1,00 0,30 0,60 0,70
204-248

159-203 0,50 1,00 0,30 0,50 0,70

294-68 0,50 — 0,30 0,60 0,70

8.10. [ns orpaHuueHHUs CIEISINEro NEWCTBHs COJHEYHOH paaualnuu B pabouux KaOWHETax H
oducax HEOOXOAMMO TpeAyCMaTpHBaTh INTOPbI M JIETKUE peryjiupyeMble kaimio3u. [lpu
MPOEKTUPOBAHNUHN 3/IaHWH yNpaBieHus M 3aaHui mox oducel it |l u IV kiumarnyeckux paiioHOB
Poccuiickoii  ®enmepanmm  cnemayer  NpegycMarpuBaTh  0OOpYJOBaHHE  CBETOBBIX  IIPOEMOB,
OPUEHTHPOBAHHBIX Ha CEKTOp ropu3oHTa B npenenax 200°—290° comHue3alUTHEIMU yCTpOiicTBaMu.

8.11 B momemeHusX 3HadeHUs KOI(pHIMEHTa OTPKEHHs ITOBEPXHOCTEH P JOJKHBI OBITH HE
MeHee:

MTOTOJIKA ¥l BEPXHEH YACTH CTCH ...ovverveeviereanrenireninns 0,70
HUDKHEH YACTH CTEH vvvvvvvvvvrersrrssssssssssssssssssssssssssssssnne 0,50
(0 X1 7 TR 0,30

Hpumep pacuema ecmecmeenH020 oceeuienu paﬁouezo Kabunema

TpebyeTcst onpenenuTh HEOOXOAMMYIO IIJIOIIAL OKHA B Pa0OYMX KAaOWHETaxX 3[aHUs yIpPaBJICHUS,
pacnonaraemoro B Mockse (pucyHox 20).

Hcxoonvie dannvie. T'nybuna nomemienus d, = 5,9 m, Beicota h = 2,9 M, mmpuna b, = 3,0 m,
nomae nona A, = 17,7 M°. 3aroNHeHHe CBETOBBIX IPOEMOB JIBOMHBIM OCTEKJICHHEM IO CIIAPEHHBIM
ATFOMHUHHUCBBIM TEpeIrieTaM; TONIIMHA Hapy X HbIX cTeH 0,35 M. KoadduuueHT oTpakeHHs MOTOIKA
Prom = 0,70; cteH p., = 0,40; nona p, = 0,25. 3aTreHeHre TPOTUBOCTOSIIMMHU 3/IaHUSIMU OTCYTCTBYET.
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Pucynok 20 — Pazpe3 u traH pabodero kabuHeTa

Pewenue

1 YuursBast, uro riayouna momerenust d, cbimie 5 M (cMm. 8.8), mo TaGmwie 6 HAXOMIST, YTO
HopMuposanHoe 3HaueHne KEO pasHo 0,6 %.

2 TIpow3BOAAT MpeaBapUTENbHBIN pacyeT €CTECTBEHHOTO OCBEIICHHSA 110 HMCXOMHOM TiTyOuHE
nomenienust d, = 5,9 M W BbICOTE BEpXHEH I'paHM CBETOBOrO MpOeMa Haj YCIOBHOW paboueit
moBepxHOCTHIO No; = 1,9 M; onpenenstor, uro d,/hy; = 3,1.

3 Ha pucynke 2 Ha COOTBETCTBYIOIIEH KpuBoii ¢ = 0,6 % Haxomar Touky ¢ abcuuccoit d,/hy; = 3,1.
ITo opauHATE TOM TOYKH OMPEAETSIOT, YTO HEOOXO0MMast OTHOCHUTE IbHAS IO CBETOBOTO IPOEMa
AJA, =21,5%.

4 OnpenensioT IoNa[s CBETOBOrO npoema A, mo hopmyiie

0,215 4,=0215 - 17,7 = 3,81 M>.

CrietoBaTesbHO, IIUPHHA CBETOBOTO mpoema by =3,81/1,8 =2,12 m.

[TpuHMarOT OKOHHBIN 670K pa3mepoM 1,8 x 2,1 M.

5 TpomsBomsar mnposepounsrii pacuer KEO B Touke M (pucyHok 20) B COOTBETCTBHH C
npuiaoxenueM b mo popmyite

& =eqrt,/K, .

YuuThIBast, 4TO MPOTHBOCTOSNINX 3JaHUI HET, €37 - K7 = 0.

6 HaxnagpiBator rpaduk | mis pacuera KEO meromom A.M. Jlanmnroka Ha momnepeyHblid paspes
nomenieHus (pucyHok 21), copmerast nomoc rpaduka | — 0 ¢ Toukod M, a HIKHIOIO JIMHUIO — C
YCIIOBHOM paboueil MoBEpXHOCTHIO; MOJCYUTHIBAIOT YUCIO Jydeil mo rpaduky |, mpoxoasmux yepes
TIOTIEPEYHBIH pa3pe3 CBETOBOTO mpoema: Ny = 2,96.

7 Otmewator, uro depe3 Touky C Ha paspese mnomemeHus (pucyHok 21) mpoxomut
KOHILICHTPUYECKas! ITOIyOKPYKHOCTh 26 rpaduka l.

8 HaxmagpiBatoT rpaduk |l ms pacaera KEO Ha muran momemnienus (pucyHok 20) TakuM 00pa3zom,
YTOOBI €r0 BEpTHKANbHAS OCh W TOPU3OHTANb 26 MpoxXoawiau depe3 Touky C; TMOACYUTHIBAIOT MO
rpaduky Il grcno nydel, npoxoasimx ot HebOa Yepe3 CBETOBOI mpoem: 1, = 24.

9 Ompenernstor 3HaueHue reomerpuueckoro KEO mo dopmyite

€;=0,01n;n, =0,01 - 2,96 - 24 = 0,71.
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Pucynok 21 — Pa3zpe3 u mian pabodero kabuHera

10 Ha momepeunom paspe3e momemienns B Macimrtabe 1:50 (pucynok 21) ompememnsioT, dTo
cepeiMHa ydJacTka HeOa, BUAMMOTO M3 PacueTHOW TOYKHM M depe3 CBETOBOH MpPOEM, HAXOIMTCS IO
yraom 0 = 11°; mo 3Ha4yeHWIo yriaa O TO NPWIOKEHWIO b JTMHEWHOW HWHTEPIONSAINEH HaXOISIT
K03()(DUIKEHT, YUUTHIBAIOLINN HEPAaBHOMEPHYIO IPKOCTh obnauHoro Heba MKO: g; = 0,59.

11 IMo pa3smepaM MOMEINEHHsT U CBETOBOTO Ipoema Haxoxsr, yro d,/hy = 3,1; I/d, = 0,83; b,/d, =
0,51.

12 HaxoasT miom@aau MOBEpPXHOCTEH NOTONKA A,y CTeH A., W mojaa A, W ONpeAeNsioT
CpeIHEB3BEIICHHBIH KOAQQUIIMEHT OTPaXKEHUs P, 1O GOpMyJie

pCD = (pnom Anom + pcm Acm + pn An) / (Anom + Acm + An) = 0!41

13 Tlo maiinennsiM 3uauenusM d,/ho; 1/d,; b,/d, no Tabmune b.4 npunoxenust b Haxomst, 4to r, =
2,95.

14 JIns cmapeHHOTO aNIOMHUHHCBOTO IeperuieTa C JBOHHBIM OCTEKJICHHEM HAXOMAT OOIIUi
K03(h(PUIMEHT MPONYCKaHUs CBETA T, To = T1 T2 = 0,68.

15 TTo CHuII 23-05 Haxoxar, uto k03 duimenT 3amaca a1 OKOH 00mecTBEHHBIX 3Mannit K, = 1,2.

16 Onpepenstor reomerpuueckuii KEO B Touke M, noacrasisis 3HaueHHs KOI(QGHUINEHTOB &5, (U,
l'o, To 1 K; B hopmymty myHkra 5:

eZ =0,71 - 0,59 - 2,95 - 0,68 /1,2 =0,70 %.

CrnenoBaTenbHO, BBIOpAaHHBIE pa3Mephl CBETOBOTO IpoeMa O0eCIeYMBarOT TPeOOBaHHS HOPM IIO
COBMEIICHHOMY OCBEIIEHHUIO pabouero kabuHeTa.

IIKOJIBHBIE KJIACCBI

8.12 Ilpu mOPOCKTUPOBAHUH  ©CTCCTBEHHOI'O  OCBCIICHHS  y4eOHBIX  ITOMEHICHHH B
0011100pa30BaTEILHBIX  MIKOJAX JOJDKHBI O0CCIeuMBaThCS HOpMHUpOBaHHbIC 3HaueHus KEO,



OnaronpusATHas CBETOLBETOBAs Cpeja, HallpaBJICHUE CBETOBOIO IIOTOKA C JIEBOH CTOPOHBI, 3pUTEIbHAs
CBSI3b C HApY)XHBIM IPOCTPAHCTBOM, MHHHMMH3AIMs CIEISIIEr0 W TEIUIOBOrO AEWUCTBUS TPSIMOU
COJIHEYHOW paJualiy, ONTHUMAaJbHas I[BETOBAas OTIENIKA IOMEIICHHH C YYeTOM OpHEHTalud W
KJIMMaTHYEeCKUX YCJIIOBHH, CHIXKEHHUE TETUIONOTEPh YePEe3 CBETOBBIE IIPOEMBI.

8.13 B mKoJIBHBIX KJlaccax CIeayeT MIPUMEHATH JIEBOCTOPOHHEE OOKOBOE OCBELICHUE, IPH KOTOPOM
OKHA B Hapy’KHbBIX CTCHAX PacIIOJIaratoT C JIEBO CTOPOHBI OT Y4aIlInuXcCsl.

Bo Bcex ocTanbHBIX MOMEIIEHHAX (BKIIOYask pEKpeanny) CIeayeT MpeayCcMaTpiBaTh, KaK MPABUIIO,
60KOBOE OCBEIIEHHE Yepe3 CBETOBBIE IPOEMBI B HAPYKHBIX CTEHAX, KOTOPBIE JOJDKHBI 0OecreunBaTh
3pUTENBHYIO CBSI3b C HApY)KHBIM TIPOCTPAHCTBOM. KaOWHETHI dYepyeHUs] W PUCOBAHMA, a TaKKe
KaOWHETHl, 000pYINOBaHHBIE TEXHHUECKHMH CpPEACTBAMU OOYUYECHHS, DPACIIOJIOKEHHBIE Ha BEPXHUX
STaXKax 3/1aHMH, JOIMYCKAETCs POEKTUPOBATH C OAHUM BEPXHHUM OCBEIIEHHEM UepPE3 CBETOBBIC IIPOEMBI
B TIOKPBITHH.

8.14 Hopmupopanueie 3Hadenuss KEO B kiaccax crieayer HpuHHMaTh 1o Ttabmuue 4 mpu
€CTECTBEHHOM OCBEIIEHHH H TI0 TabJHIe — 6 IPH COBMEIIEHHOM OCBELICHUH.

[Tpn pa3paboTke THUIOBBIX MPOEKTOB IIKOJ, OPHEHTALMsI KOTOPBHIX IO CTOPOHAM TOPH30HTA IPU
CTPOUTEIBCTBE MOXKET OBITh pa3Hoii, HopmupoBanHoe 3HaueHne KEO ciemyer ompenensts mo
tdopmyne (1), a ko3 GUIEEHT CBETOBOTO KIMMaTa My — MO TAaOIUIE 2 I OPUEHTANN CBETOBBIX
MIPOEMOB Ha 3aIaJHbIH (BOCTOYHBIH) CEKTOP TOPU3OHTA.

8.15 HopmumpoBannoe 3naueHne KEO B kmaccax oOecrieduBaeTcst BBIOODOM pa3MepoB H
PacIoI0KeHHs CBETOBBIX TPOEMOB.

8.16 B yu4eOHBIX MOMEIEHHsIX 3HauYeHHs KOI((DUIMEHTa OTPAKEHUSI TIOBEPXHOCTH JOJKHBI OBITh
HE MCHEE:

MOTOJIKOB, BEPXHEHW YACTH CTEH M OKOHHBIX OTKOCOB .....vvervveerneeennne 0,70;
1005 (5)) (53 Qo0 A=) R 0,55;
1 (01 7: OO PR 0,40

8.17 /Iyt uBETOBOM OTJENIKM ITOBEPXHOCTEH MHTEpbepa PeKOMEHIYIOTCS 3€JICHBIH, JKeNThIH, CHHe-
3eJeHbld 1 Oenblil 1Beta. [Ipu 10)KHOM OpHEHTAlMK CBETOBBIX MPOEMOB PEKOMEHAYIOTCSI XOJIOIHBIE
TOHA, TIPH CEBEpHOH — Oonee Teruiple. B naboparopusix, kaOMHETaxX YepUYeHUs W PUCOBaHHSA, TJe
BR)KHO TIPAaBWIFHOE pa3IWYEeHHE [BETA, MOJ, CTEHBl W MeOeslb MOIDKHBI OBITh OKpAaIIeHBl B
aXpoOMaTHYECKHE IIBETA.

8.18 B mkoiax, mpOeKTHPYEMBIX IS CTPOUTEIILCTBA B FOXKHBIX paiioHax Poccuiickoit @eneparum,
JIOJDKHBI TIPEyCMaTpUBaThCsl COIMHLIE3AIIUTHBIE YCTPONCTBA IUI yCTPAHEHHs CIEISINEro ACHCTBUS
MPSIMOI U OTPAKEHHOM OJIECKOCTH | IIeperpeBa OT MPOHUKAIOIIEH COTHEYHOH palualyy.

Hpumep pacuema ecmecmeeHH020 0céeuieHus WKOJl1bHO20 Kjlacca

TpebyeTcst onpeeauTh pa3Mephl CBETOBBIX IPOEMOB IIKOJIBHOTO KITacca.

Hcxoonvie oannvie. PalioH pacmoioxKeHUsT IIKOJIBI — MEpBasi TPyIna aMUHUCTPATUBHBIX PAHOHOB
0 pecypcam cBeToBoro knumara Poccuiickoit @enepanmu (JleHuHrpaackast 001acTh); riryOHuHa Kiacca
d, = 7,74 m; mupuna b, = 7,04 m; Beicota h = 3 M; BbicoTa cBeTOBBIX mpoeMoB h, = 2,1 M (BbicOTa
nojokonHuka h,, = 0,9 M); ocrexieHue [ABOWHOE B pa3JeNbHBIX JEPEBSHHBIX MEPEILIETAX;
CpeHEeB3BEIICHHBIH KOAQQUIIMEHT OTpaXKeHHs CTEH I0Jia U MoToJka p,, = 0,50.

[TnaH u pa3pes MIKOIBHOTO KiTacca MPUBEICHBI HA PUCYHKeE 22.

Pewienue

[IpenBapuTenbHBIN pacdeT OTHOCHUTENBHON IMUPHUHBI CBETOBBIX MPOEMOB IPOU3BOIST MO TpaduKy
pHuCyHKa 3.

1 Ompenensitot miomans nona: A, = 7,74 - 7,04 = 54,5 M2,

2 Haxopnst OTHOIIEHHE TIyOHHBI MOMENIEHUsT O, K BBICOTE OKHa OT YPOBHS YCIOBHOW paboueii
noBepxuoctH hy: d,/hoy = 7,74/2,2 = 3,50.

3 Tlo rpaduky Ha pECYHKE 3 Ha COOTBETCTBYIOIICH KpuBOil ¢ = 1,5 % HaXOIAT TOUKY ¢ abCImccon
d,/hoy = 3,50, mo opauHate 3T0# TOUKM onpeaesstor A, /4, = 24 %.

4 BpIUUCISIIOT IJIOLIa/lb CBETOBBIX MPOEMOB: A., = A4, 0,24 = 54,5 - 0,24 = 13,1 M u CyMMapHYIO
mpuHy okoH b, = 13,1/2,1 = 6,2 m.

5 Ilpuanmaror Ba Ooka pasmepom 2,1 x 2,4 M u oxuH 6ok pazmepom 2,1 x 1,8 m.

[IpoBepounsii pacueT BHITOTHSIOT 10 Gopmyne (b.1) mpumoxenus b.
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Pucynox 22 — Paspe3 1 miaH NIKOJIBHOTO MOMEIICHHS
BBICTABOYHBIE IOMEIIEHUS

8.19 OpnHoOl W3 TNABHBIX 3a]a4 OCBEIICHHS BBICTABOYHBIX MOMCIHICHHH SBISCTCS OOECICUCHHE
ONaronpHATHBIX YCJIOBHHA BOCHPHATHA OKCIIOHATOB, OINpPEACNSACMBIX KaK OCBCIICHHEM CaMHX
9KCIIOHATOB, TaK U OCBEILCHUEM OKPYIKAIOIIETO MPOCTPAHCTBA.

OcBellleHHe  DKCIOHATOB — XapaKTepH3yrT cpeaHuM 3HadeHHnemM KEO, paBHOMEpHOCTBIO
OCBELICHHOCTH B BBICTAaBOYHOIl 30HE IOMEIICHUS W HalpaBJICHHEM IaJCHUS CBETOBOTO IOTOKA Ha
IUIOCKOCTB BBICTABOYHOM 30HBL

IIpy  OCBEIICHWM  OKPYXKAIOIIEro MNPOCTPAHCTBA  JOJDKHBI — obecnedmBaThCs — Tpedyemoe
pacrpe/iesieHie OCBEICHHOCTH B IIOMENICHUH; OTPaHUICHHE CIIETIAIIETO ACHCTBHS CBETOBBIX MIPOEMOB;
yCTpaHEHHE HHCONSAIMN TOMEIICHHST; TpeOyeMoe pacipeie/ieHue APKOCTH B TOMEIIICHUH.

8.20 Cpennee 3nauenne KEO e ¥ npenenbHO JOMyCTUMOE 3HAa4Y€HHE HEPAaBHOMEPHOCTH
OCBEHICHHOCTH B BBICTABOYHO 30HC B 3aBHCHMOCTH OT BHAa SKCIO3WIMH YCTAHABIMBAIOT B
COOTBETCTBHH C Tabnunei 7.

8.21 HanpapneHue MmaJieHUs] CBETOBOTO MOTOKA Ha BBHICTABOYHYHO 30HY 3aBHCHUT OT PACIOJIOKCHUS
CBETOBBIX MPOEMOB OTHOCHTEIILHO BBICTABOYHOW 30HBI U XapaKTEPHU3yeTCs YIIoM ¢ (PHCYHOK 23).



VYron najeHus NpsSMOro CBeTa Ha IUIOCKHE JKCIOHATHI (KapTHHbI, IUIAKaThl, TPaBIOPbI, TKAHU U T. II.)
NIPU PACIIOJIOKEHNH MX Ha CTEHaxX MOMELICHUS MM BEPTHKAIBHBIX CTEHJaX BHIOMPAIOT B Mpeesiax oT
45° no 75° o OTHOWIEHHUIO K TOPU3OHTAIH. [IpH yriax, 60oinbpIInx 75°, Ha 3KCIIOHATAX CO3JAFOTCSI TEHH
(oT pamMOK M (aKTypsl), MCKaKaloIlHMe OOJHMK HKCIIOHATOB; NpU yriax MmeHee 45° orOiecku oOT
9KCIOHATOB C OnecTsimeil hakTypoi OyIyT momnanars B Iia3a HOCETUTENIEH.

Yron mameHus mpsAMOTo CBeTa Ha OOBEMHBIE DKCIIOHATHI BHIOMpaioT B mpenenax oT 30° mo 50°;
TaKO€ HalpaBJICHHE MaJCHHs CBETAa B HAWIyUIIEH CTENEHH BBIABISET (GOPMYy M JETAIH OOBEMHBIX
9KCIIOHATOB.

8.22 B BBICTaBOYHBIX MOMEIICHUSIX CBETOBBIC MPOEMBI 110 BO3MOXKHOCTH HE JOJDKHBI II0NAaTh B
TI0JIe 3pEHUs TTOCEeTUTENel Ipu 0030pe IKCIOHATOB; [T OTPAaHUYCHUS CIEIISIIETO JIEHCTBHS CBETOBBIX
MIPOEMOB HEOOXOIMMO NPUMEHATH JKAIIFO3U U SKPaHBL.

[Tpu HOpMAaJBHOM YAAJIEHHH IIOCETHTENs OT JKCIIOHATOB (PaBHOM 1,5 BBICOTHI 3KCIO3UIMOHHOW
30HBI) 1 OPUEHTALINH IJ1a3 Ha CEPeANHY BBICTABOYHOM 30HBI yroi 3 (pHCYHOK 23), 1o KOTOPHIM BUICH
HIDKHHH Kpail cBeTonpoema, 1oJnkeH ObiTh He MeHee 30°. [Ipu BbicoTe MOAOKOHHHUKOB 1,2 M OT moja u
MeHee Hapy’KHasi CTeHa U IPOCTEHKH He JOJDKHBI HCIIOIB30BaThCA IS KCIIO3UIIMU.

8.23 B momereHusx, npeaHa3HauYeHHBIX JUI 9KCIO3UIMU JKUBOIIUCH, TpaduKu, TKaHEeH, KOBPOB,
ro0eJIeHOB U T. II., TPSIMOW COJTHEYHBIN CBET JAOJDKEH OBITh MCKIIIOUEH BCIIEICTBUE €T0 Pa3pyIIAIOIIEro
JIeWCTBHS Ha KPaCUTENH, TKaHHU U Oymary.

Tabmuma 7
Cpennue OTHOIIIEHHE MAKCUMAIBHOTO
DKCIIO3UIIMOHHEIE TIOMEIIEHUS sgauenns KEO saayenns KEO k
€cpy Y0 MUHIMAaJIBHOMY, HE Ooiee

BricTaBKN MOHYMEHTAIBHOMN M CTAHKOBOH >KHBOIIHCH, 1,5 1,3

rpaBliop, MJIAKATOB, KOBPOB, TKAHEH U T.II.

BhICTaBKH CKYJIBITYPbI, ADXUTEKTYPbI, MeOEH 15 2,0
AHTPOMNONIOTHYECKHE, apXeoJIOrHYECKue, 1,0 2,0
STHOrpadUueCcKre BHICTABKU

VcTopuieckie 1 BOGHHO-HUCTOPUYECKUE BBICTABKU 1,0 3,0

MaiiuHsl, arperaTbl, yCTAHOBKH U T.II 3,0 3,0

[} — 3aIIUTHBIIA Yrom; () — yTroJI MajIcHUs MPSMOro CBETa Ha CEPEIHY BHICTABOYHOM 30HBI
Pucynok 23 — Tlonepe4Hblit pa3pe3 BHICTABOYHOTO TTOMEIICHHSI

Jis ycTpaHeHHMsT HWHCOJSIIIMM B OTHX IOMEIIEHHSX LeJIeco00pa3Ho BHIOMPATh OPHEHTALIUIO
cBeToBbIX npoemoB Ha CB, C, C3. Ilpu npyroii opueHTaIlMl CBETOBBIX IPOEMOB B 3THX ITOMEUICHHUAX
HEOOX0AMMO MPUMEHSTh PEryIHpyeMble BHYTPEHHHUE (MEX/IypaMHbIe) HIIH HapyKHBIE JKaIII03H.

B 9KCHO3UIMOHHBIX IOMEIICHUSAX C OOBEMHBIMU OKCIIOHATaMH (CKYyJBITYypaMH, MaKeTaMH,




MallMHaMU U T. H.) HUHCOJIALMA XKCJIaTClIbHA, TaK KaK HpﬂMOﬁ COJIHEYHBIN CBET B Hannqueﬁ CTCIICHU
BBbISIBIISICT (l)OpMy 1 JAeTajJii 3KCIIOHATOB. ﬂﬂﬂ OTUX HOMeIJ_leHI/lﬁ OPUCHTALIMIO CBCTOBLIX IPOEMOB
cienyet BeOupaTh Ha OB, 1O, 103.

8.24 JlonmoJHHUTENEHOE MCKYCCTBEHHOE OCBEIICHHUE IIEJIeCOO0pPa3HO HCIOIh30BATH B CIICAYIOIINX
CITyJasix:

a) PU HEJ0CTATOYHOM €CTECTBEHHOM OCBEIICHHH;

0) mpu HEOOXOOMMOCTH WHTEHCHBHOTO MECTHOTO OCBEUICHHS SKCIOHATOB (MAIIWHBI, arperarsl,
BUTPHUHBI U CTEKIISTHHBIC IKAPBI C METKUMU IKCIIOHATAMH);

B) MPU HEOOXOJUMOCTH BBIJCIUTh CBETOBBIMH aKI[EHTAMH OTJEIbHBIC SKCIOHATHI I UX TPYIIIIbI
u3 obmiero o6beMa HHTEpbepa (CKYIBITYPHL, TAHHO, KAPTUHHI  T. I1.);

T') IpU HEOJATONPHUSITHOM PACIIPE/IENICHUH eCTECTBEHHON OCBEIICHHOCTH B TIOMELICHUH (Hanmpumep,
Korjga 4acCcTtb 3KCHO3HHHOHHOﬁ mionaay Haxo4uTcCs B TeHI/I).

HckyccTBeHHOE OCBElIEHHE HEOOXOIMMO OCYIIECTBIATh IPEHMYIIECTBEHHO MCTOYHHKAMH CBETa,
M3JIyYeHHEe KOTOPBIX MO CIIEKTPY NpHONMKaercss K AHeBHOMY. sl mojcBeTa JOJDKHA MPUMEHSTHCS
crienuaibHasi OCBETHTENIFHAS apMaTypa, KOTOPYIO pa3MelIaloT, KaK MPaBUIIO, CKPBITO OT ITOCETHTEINEH
(32 mOABECHBIMH TTOTOJIKAMH, BCTPAMBAIOT B MeOeJIb MM HKCIIO3UIIMOHHOE 000pyaoBanue). [1pu stom
HEOOXOMMO TIIATENILHO BHIOMPATH HAMPABICHUE CBETOBBIX MIOTOKOB, YTOOBI HCKITIOYUTH BO3MOXKHOCTD
MOMAJaHusl B MOJE 3PEHHs MOCETUTENIeH HE3aIUIIEHHBIX HUCTOYHHKOB CBETA M MOSBICHHS SPKUX
OJIMKOB Ha 3KCIIOHATAX C MOJMPOBAHHBIMHU MOBEPXHOCTSIMH.

[Tpu moacBeTe HEPAaBHOMEPHOCTh pacilpe/ielieHus SIPKOCTH B TI0JIe 3pEHHUsT He JIOJDKHA TPEBBIIIATh
40:1.

8.25 Orpmenka BHYTPEHHHX IOBEPXHOCTEH OSKCIO3UIMOHHBIX IMOMEIICHUH [OJDKHA OTBEYaTh
CIIEYIOIINM TPEOOBaAHUSIIM:

a) COOTBETCTBOBaTh HA3HAYEHHIO IIOMEIICHHS, COJIEPKAHHIO W XapaKTepy JKCIIO3HIIUH:
HeﬁTpaanaﬂ B KapTUHHBIX rajepesx, AKICHTHUPYIOUIas B IIOMCIICHUAX ITPOMBINIICHHBIX,
CEITbCKOXO03SIIICTBEHHBIX U CTPOUTENHHBIX BBHICTABOK;

0) OBITH yBSI3aHHOH C BBHIOPAHHOM CHCTEMOW OCBELIEHUS, IIPH 3TOM ITOBEPXHOCTH, HaXOSIIIHECs B
TEHH, TOJDKHBI UMETh 00JIee CBETIIYIO OTIEJIKY 110 CPAaBHEHUIO C MHTEHCUBHO OCBELIEHHBIMH;

B) CO3/1aBaTh HEOOXOIMMBIH KOHTPACTHPYIOMKH (OH Ui IKCIOHATOB (pe3KHe KOHTPACTBI
HeKenaTenbHbl). B oopMiIeHHr TOMEICHHUS He TODKHO OBITh MECTPOTHI.

OTnenky BHYTPEHHHX MOBEPXHOCTEH BBICTABOYHBIX MOMELICHHU CIIEAyeT MPOU3BOAUTH C yYETOM
3HaueHHH K03 (UITMeHTa OTpaXeHNs TOBEPXHOCTH, IPUBEACHHBIX B TabmmIe 8.

INOMEIIEHUA C 3BEHUTHBIMU 1 ITAXTHBIMU ®OHAPAMU

8.26 B 01HOATaXHBIX OOLIECTBEHHBIX 3JaHUSIX C MEK(EPMEHHBIM 3TaXKOM C HEIOCTATOYHBIM
OOKOBBIM €CTECTBEHHBIM OCBEIIEHHEM M OOJBIIMMH IO IUIOIIAAN ITOMELICHUSMH PEKOMEHIyeTCs
yCTpauBaTh 3eHUTHBIE U MIaXTHBIE poHapH. K TaKMM NOMENICHUSM MOTYT OBITh OTHECEHBI YUTAIBHBIE,
JICKIIMOHHBIE, CIOPTHUBHBIC, BBHICTABOYHBIC, TOPTOBbIE M OOEIEHHBIC 3aJIbl U TOMENICHUS BEPXHHX
JTa)Kel OOIECTBEHHBIX 3/JaHU.

Pazmemare ¢oHapu cieayer ¢ y4eToM KOHCTPYKTHBHBIX 3JIEMEHTOB ITOKDBITHS, WHXCHEPHBIX
KOMMYHUKallMid WM HWHXECHEPHOTO O0OpYJOBaHMS, pa3MEIIaeMbIX B MEX()EPMEHHOM JTake WIH
MPOCTPAHCTBE IIOAIBECHOTO IIOTONKA, @ TaKKe B YBA3KE C MPEANOJaracMbIM pPAaCIOJIOKCHUEM
CBETWJIBHHUKOB H C Y9€TOM TpeOOBaHUI PAaBHOMEPHOCTH OCBELICHUS:

Tabmuma 8
BEICTABOHHOE TTOMEIIEHE 3uauenns ko3 PuimenTa oTpaxeHus p
MTOTOJIKA CTeH moJia
KapTuHHbIe Taniepen U BhICTABKU 0,70 0,20-0,40 0,10-0,30
CKyJIBITYpHBIC 3aJ1bI 0,70 0,30-0,50 0,30-0,40
TMonuTeXHUYECKUE U HAYYHbBIC MY3€H 0,70-0,80 0,20-0,70 0,20-0,50
ITpoMBIIIUICHHBIE M CENTbCKOXO035ICTBEHHBIE BHICTABKH 0,70-0,80 0,70-0,80 0,20-0,50

a) KBaJpaTHBIC B IIAHE M Kpyrible (JOHAPH PEKOMEHIyeTcs pa3MelaTrh Mo yriaM KBajparta, a
NpPSMOYTOJBbHBIE — IO YIJaM IPSIMOYTOJIbHHKA C COOTHOIICHHEM CTOPOH B TIONEPEYHOM H
MIPOJOJIEHOM HAIPaBJICHUAX, COOTBETCTBYIOIIUM COOTHOIIICHUIO CTOPOH OCHOBAHMS OTIOPHOTO CTaKaHa
WJIH BBIXOJHOTO OTBEPCTHSI CBETOIIPOBOTHOM IIAXTHI;

0) B 1emsX 00ecredYeHus paBHOMEPHOCTH OCBEIIEHHs pa3Mepbl BHIXOAHBIX OTBEPCTHi (oHapeit
JIOJDKHBI ObITh He Oosee 0,25—0,50 BBICOTBHI MOMEIIEHHS, & PACCTOSHHE MEXAY KpalHUM pSIOM




(oHapeii u creHoit He HOJKHO npeBbIaTh 0,50 paccTOsSHUS MEXIy CpeIHUMU psiiamu (hoHapeii;

B) QoHapu pexoMeHIyeTcs pa3Melarh Mexay (¢epMaMu WM OalKkaM¥ IMOKPBITHS Ha IUIOLIAJH,
CBOOOIHO OT MH)KEHEPHBIX KOMMYHHUKAIMHA 1 000PYI0BaHUS.

8.27 lllaxTHble (oOHApH PEKOMEHIYeTCs YCTpauBaTh Ha 0a3e THIOBBIX PEIICHHH 3E€HUTHBIX
(onapeii. BepxHee oTBepcTHE CBETOIIPOBOAHON IAXTHI CTHIKYETCSI ¢ HMXXHUM OTBEPCTHEM ONOPHOTO
CTaKaHa 3€HUTHOTO (hOHApS; HIKHEE OTBEPCTHE CBETONPOBOIHOM IIAXTHI AOJDKHO OBITH HAa YPOBHE
MOTOJIKa OCHOBHOT'O ITOMEIICHUSI.

8.28 Otmenky BHYTpEeHHHX MOJOCTEH OMOPHOTO CTaKaHA 3CHUTHBIX (DOHAPEH M CBETOIPOBOIHYIO
IIAXTy IAaxXTHBIX (oHaped auddy3HOro cBETa BBHIMONHSIIOT OENBIMH KpacKaMd II0 TIIATEIHHO
[IOATOTOBJIEHHOM, BBIDOBHEHHOMN I'PYHTOBKOM MOBEPXHOCTH.

8.29 CgaerompoBoxHble IMIAXTHl LIAXTHBIX (OHApell HampaBIEHHOTO CBeTa OOJMIIOBLIBAIOT
ATIOMUHUEBON TexHHUYecko ¢omproit tommmuoi or 0,05 mo 0,20 MM B 3aBHCHMOCTH OT
KOHCTPYKTUBHOT'O PELICHUsI CBETOIPOBOJHOM IIaXTHI.

8.30 Bribop ¢onapeil B 3aBHCHMOCTH OT THIA 3IaHUH PEKOMEHIYETCS IPOU3BOJIUTH COTJIACHO
tabuune 9.

8.31 B 3maHusAX ¢ KOHAMIMOHMPOBAHHBIM PEKUMOM BBIXOIHOE OTBEPCTHE ONOPHOIO CTaKaHa
3€HUTHOTO (OHAPSI WM CBETONPOBOAHOW INAXTHl IIAXTHOTO (HOHAps PEKOMEHIyeTCs 3aIONHAThH
ApPMHUPOBAHHBIM CTEKJIOM.

8.32 IIpu pacmonoxxennu 3mannii B Il u 1V kmumatngeckux paitonax Poccuiickoit ®enmeparun B
3CHHTHBIX M [IAXTHBIX (OHApsAX, y KOTOPBIX HHACKC I, = 0,5, HEoOXOIMMO NPHUMEHATH
COJTHIIE3AIIUTHBIE YCTPOHCTBA.

8.33 CymmapHas mromans QoHapeil B 34aHHMAX HE IOJDKHA IIPEBBIATH, Kak mpaswio, 20 %
OCBeEIIaeMOH IIOIIA N TI0JIA.

Tabmuna 9
XapaxkrepucTruka GoHapsi
Bun orpaxkenus
P ®opma OnopHOro Pazmepnt
Tun OIMOPHOTO
Tun 3panus CTaKaHa U BXOJTHOTO
¢onaps CTaKaHa U .
.| cBerompoBoaHON OTBEPCTHS B
CBETOIPOBOJHOMN
IIaXThI IUIaHe, M
IIaXThI
NuxenepHo- 3enutneiii| Jduddysnoe |[IpsmoyronbHbIi 1,5x1,7;2,7x2,7
a/IMUHHCTPATUBHOE 6e3 napaJuIeNenues
TIOJIBECHBIX TIOTOJIKOB
To xe, ¢  MOABECHBIM » Hampasnennoe |To xe To xe
CBETONPO3PAYHBIM ITOTOJIKOM
To ke, ¢  mnoxsecubM|laxTtueni| [duddysnoe |Yceuennas nupamunaa »
HEMpO3paYHbIM MOTOJIKOM
OO01IecTBEHHOE C » Hamnpasnennoe |I[IpsmoyronbHblit 1,5x1,7;2,7x2,7
TEXHUYECKHM ITaXKOM napasiesIenune
Hunmuaap Huamerp 1,2; 1,5
OOIIECTBEHHOE C TTOABECHBIM|3E€HUTHBIH » YcedenHas mupaMuaa To xe
CBETONPO3PauHbIM IMOTOJKOM YceueHHbIN KOHYC
To xe, ¢ mnonBecHsM|laxtHeni| [duddysHoe |YceuenHnas mupammga »
HENPO3payHbIM OTOJIKOM YceueHHbll KOHYC

Hpumep pacuema ecmecCmeenH020 0CéeuieHusl NOMeEULeHus C WaAxXmHuobimMu dmuapﬂmu

Tpedyercst onpenenuts 3HaueHnss KEO B To4kax xapakTepHOro pas3pes3a B 3ajie MHOT'OLIEIEBOTO
Ha3HA4YEHUsI C aXTHBIMU (QOHAPSIMHU.

Hcxoonvie danmvie. 1 3an pasmepom B ruiaHe 18x18 M; BbeicoTa 3ajla OT YCIOBHOH paboueit
MOBEPXHOCTH JIO TMOJIBECHOTO IIOTOJKA, COBIAJAIOIIETO0 C IUIOCKOCTHIO BBIXOJAHOTO OTBEPCTHS
CBETONPOBOJHON mIaxThl (hoHaps, 10 M; maxTHbIe (OHAPU HAMPABIEHHOTO CBETAa Pa3MEpOM B IUIAHE
1,5x1,5 m u BeIcOTOM hy = 3,8 M.

2 Cpennes3BelleHHbIH Kod(duimeHT audQy3HOro oTpaXkeHus MOTOJNKA, CTEH M moya pg, = 0,4;
K03(h(UIMEHT HarpaBJIEHHOTO OTpakeHWs cTeHOK ¢oHaps p, = 0,7; cBeroBodl mpoem Qonaps
3aI0JTHEH JBOMHBIM JINCTOBBIM CTEKJIOM IT0 METAIUIMYECKUM IeperieTaM.

3 3arps3HEHHE OCTEK/ICHHS HE3HAUUTENFHOE — BO3YIIHAS CPejia B 3ajie COAEPKUT MeHee 1 mr/m>




IbUIX, JbIMa U KOIIOTH.

Pewenue
1 Ha nmane pa3menienus GoHapel B IIeXe OTMEYAIOT PACYCTHBIC TOYKHU U (hOHApH (PUCYHOK 24).
2 Tlo miaHy ¢ y4eToM MaciuTaba pucyHka 24 onpenensioT pacCTosiHue |y, OT Kax 1ol U3 pacueTHBIX
TOYEK JI0 IEHTPOB MAaXTHHIX (POHApe 1 3aHOCAT B Tabmmiry 10.

3 Io 3aganHO# BBICOTE MOMeIeHus N u pacctostuusM |y, BEIYUCTSIIOT 3HaUeHHs tJo. U 3aHOCAT UX B
tabmuiy 10.

4 Tlo tgo. ompenenstoT 3HaueHue yria o.

5. Tlo pucynky 11 onpenenstot 3Hadenust (ol) 15 BCEX PACUETHBIX TOYEK U POHAPEN U 3aHOCIT UX
B Tabnmiry 10.

6 OnpenensroT HHISKC IaxTHOTro (oHaps i, Mo Gopmyie
i,=2(4,,+ Ad]_ﬂ)/[\ﬁha (Pt Pd,_ﬁ)] =2a,h, /[\Ehc_ .4, +b¢)] -
=215:15/[\[314-38(15+15) |=0,22

7 OnpenensioT KodpUIMEHT cBeTonepenadu maxtHoro ¢poHaps K, mo pucysky 13. s maxTHOTO
(donaps ¢ ungekcoM iy = 0,22 u ko3 dunnenToM HanpasieHHoro orpaxenus p, = 0,7 K. = 0,38.
8 OmpenensroT nokasaTeab CTENeHN KOCHHYca yIiaa o. M 1o gopmyie
m=2+2/K.=2+2/0,38 =7,25.
9 Beruumcnsror COS™oL JUIst BCeX PacueTHBIX TOUeK U poHapei u 3aH0CAT ux B rpady 8 tabmums 10.

10. Beruamcmsror nponssenenns (c)c0OS" oL st BCEX PACYETHBIX TOYEK M POHAPEN M 3aHOCAT WX B
rpady 9 tabmumsl 10.
N,
11 BBIUUCHSIOT Ui KaXA0H pacueTHOM TOYKU CyMMY Zq(a)cosma U 3aHOCcAT ee B rpady 10
i1
Tabausl 10.
12 Boeraucnstor g mo ¢opmyie (7) u 3anocat B rpady 11 tabmumsr 10.
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Pucynok 24 — Cxema pa3MeleHUs NIaXTHBIX (poHaper

13 Tlo 3amaHHBIM mapaMeTpaM oOcCTekieHus Tabmuusl b.7 mpunoxenus b Haxomsar, dro
K03(h(UIIMEHT CBETONPOIYCKaHus AByX cioeB crekna T; = 0,8; koadduumeHT, yuuThBaromumil HoTepu
CBETa B METAUIMYECKUX ABOMHBIX DIIyXux mneperuierax, T, = 0,8. Koaddumuenr, yuursiBarommii
MOTEPH CBETA B 3alIUTHON ceTke, Ts = 0,9. [To CHull 23-05 naxonsr, uro kodddurmenT 3amnaca K, =
1,5.

14 Omnpenensirot oTHOIIEHHE 001ero koddduiuenTa ceeronponyckanus GpoHaps K Ko3pGuIueHTy
3amaca

1/K;=0,8 - 0,8 -0,9/1,5 =0,39.

15 PaccuuTsiBaroT npsimyto coctaBisionyo KEO G, B TOUkax XapakTepHOTO paspesa 1o hopmyie

(9) u 3amuCHIBAIOT pe3ynbTaTH pacyera B rpady 12 tadmwmsr 10.



16 Haxomst otaomienwue hy/b, = 0,56.

17 To 3amanHOMYy p., u hy/b, mo Tabmuiie B.9 mpunoxkenus b Haxomst, uro KoOdPPHUIMEHT,
yuutbiBatoui yBennuenne KEO 3a cuer cBera, 0TpaK€HHOT0 OT OBEpXHOCTEW moMerieHus, I, = 1,3.

18 Ompenensirot cpeanee 3nadeHue reomerpuueckoro KEO mo popmye (8)

ep=(25+28+27+289+334+289+27+28+25)/9=28%.

19 Omnpenensitor oTpakeHHyro cocranisitoinyio KEO B Toukax xapakTepHoro paspesa 1o ¢opmyie
(10): 64y =2,8 - 0,39 (1,3 - 1,0) = 0,33 % u 3amUCHIBAIOT pe3yibTar pacuera B rpady 13 tabmuimr 10.

20 CymmupoBaHHEM NpPAMOM G,, M OTPAXEHHOH Oy, COCTABIIOIIUX ONPEIEIIIOT

pesynbrupytomue 3HaueHHss KEO e B TOYKax XapakTepHOTrO pa3pe3a IOMENICHHsI M 3alHChIBAIOT
pesynbratsl B rpady 14 tabmunst 10.



Tabmauma 10

BricoTa
HOMelLeHHs Paccrosinue
h or |, B mnane
Howep Howmep ycngBHoﬁ or &% & &, | Gup |O e
o o m m m i npr |Oompr ir
pacyeTHO (omaps|  paoueii pacueTHOH | tga | rpa., [q(o)|cos"a|q(a)cos a ]Z:;q(OL)COS a wl o | % | %
TOYKH HOBepXHOCTH TOYKH JI0 MUH.
JI0 HU3a tentpa
(bonaps, M ¢donaps, M
1 2 3 4 5 6 7 8 9 10 11112 | 13 | 14
1,7 10 6,3 0,63|32°12'|1,16f 0,32 | 0,360 2,5 1,8(0,73(0,33 (1,06
2,8 10 10,0 1,00 45° (1,07| 0,08 | 0,085 — — = —|—
3.9 10 15,1 1,51{56°30'(0,91| 0,03 | 0,027 — — = —|—
4 10 2,0 0,20{11°18'|1,28| 0,88 | 1,130 — — = —|—
5 10 6,0 0,60| 31° |1,16/ 0,34 | 0,390 — ——1—|—
6 10 12,0 1,20{50°12'(0,98| 0,04 | 0,039 — ——1—|—
1,57 10 6,0 0,60 31° |1,16/ 0,34 | 0,390 2,80 2,0/0,76/0,33|1,09
2,8 10 8,5 0,35|40°24'|1,08| 0,13 | 0,122 — — = — | —
3,9 10 13,5 1,35(53°30'(0,95| 0,06 | 0,257 — — | — | — | —
4 10 0 0 0 1,29/ 1,00 | 1,290 — — — | — | —
6 10 12,0 1,20(50°12'(0,98| 0,04 | 0,039 — ——1—1—
1,7 10 6,3 0,63|32°12'|1,16f 0,32 | 0,360 2,70 1,9/0,75(0,33(1,08
2,8 10 2,3 0,73| 36°6' |1,12| 0,21 | 0,235 — — = —|—
3.9 10 11,7 1,17(49°30'(0,99| 0,04 | 0,040 — — = —|—
4 10 2,0 0,02|11°18'|1,28| 0,88 | 1,130 — — = —|—
5 10 4,0 0,40|21°48'|1,21| 0,59 | 0,215 — ——1—|—
6 10 10,0 1,00 45° (1,07| 0,08 | 0,085 — — | — | —
1,7 10 7,3 0,73| 36°6' |1,12| 0,21 | 0,235 2,89 2,1|0,81|0,33|1,14
2,8 10 6,3 0,63|32°12'|1,16( 0,32 | 0,360 — — = — | —
3,9 10 10,0 1,00| 45° (1,07| 0,08 | 0,085 — — | — | — | —
4 10 4,0 1,21|21°48'|10,59(0,215( 0,127 — —— | — | —
5 10 2,0 0,20/11°18'|1,28( 0,88 | 1,130 — — | — | — | —
6 10 8,0 0,80/36°36'|1,09( 0,17 | 0,185 — — | — | — | —
1,37, 10 8,5 0,85/40°24'|11,08( 0,213 | 0,122 3,34 2,4(0,02(0,33(1,25
9
2,4,86, 10 6,0 0,60 31° |1,16/ 0,34 | 0,390 — — = —|—
8
5 10 0 0 0 [1,29]1,00| 1,290 — ——] —|—

Ipumevanne — 3Ha4YeHHUS BEHUHH &), G, Comp, €j U TOUEK E, JK, 3, 1 (pucyHOK 24) aHaJIOTNYHBI 3HAUYSHUSIM, PACCUNTaHHBIM
COOTBETCTBEHHO 17151 Touek [, B, b, A.




9 PACYHET BPEMEHMU UCITIOJIb30OBAHHUSA ECTECTBEHHOT'O OCBEIIIEHUS B
INOMEIIEHUAX

9.1 TexHMKO->KOHOMHYECKas OLIEHKa pa3JIMUHBIX BapHAHTOB ECTECTBEHHOI'O M COBMEIIEHHOTO
OCBELICHUS IMOMEIIEHUH MOJDKHA MPOMU3BOAUTHCSA UIsI BCEr0 TOAA MM OTIENBHBIX €r0 CE30HOB.
[IpomOmKUTETBHOCT  WCIIOJIB30BAHUSI ~ €CTECTBEHHOTO  OCBEIIEHHWS  CIIELYyeT  OIpEnelsiTh
MPOMEKYTOUYHBIM BpEMEHEM MEXKIYy MOMEHTaMH BEBIKIIOUEHHsS (YTpOM) M BKIIFOUCHHS (BEUEPOM)
WCKYCCTBEHHOTO  OCBEIIEHMS, KOIJIa €CTECTBCHHAs  OCBEUICHHOCTh  CTAaHOBHUTCS ~ PaBHOU
HOPMHUPOBAHHOMY 3HAYEHHUIO OCBEIIEHHOCTH OT YCTAHOBKH MCKYCCTBEHHOT'O OCBEILICHUSI.

B momemeHmsx KWIBIX W OOMIECTBEHHBIX 3/JaHUHM, B KOTOpHIX pacueTHoe 3HadeHne KEO
coctasisieT 80 % u mMeHee HopMmupoBaHHOTO 3HaueHHs: KEO, HOPMBI HCKYCCTBEHHOH OCBELICHHOCTH
MOBBIMIAIOT HAa OJJHY CTYIEHb IO IIKaJIe OCBEIIEHHOCTH.

9.2 PacueT ecTeCTBEHHOW OCBELIEHHOCTH B IMOMEIIEHHSX CIEIYET IPOU3BOJUTH B 3aBUCHMOCTH OT
TpyNn aJAMUHHACTPATUBHBIX PalOHOB IO pecypcaM CBETOBOrO kiuMaTta Poccuiickoit ®enepaunu u
paccMaTpuBaeMOoro nepruojaa roaa:

a) MpH PACHOJIOKEHNUH 37aHuid B 1-H, 3-i u 4-i rpynnax aJMHHUCTPATHUBHBIX PailoHOB JJIs BCEX
MeCSIIEB roia — M0 00JaYHOMY TOJY;

0) TpU PacIONOXKCHUN 3MAaHUA BO 2-H M 5-f rpymmax aIMHHHCTPATUBHBIX paOHOB JJIS 3UMHEH
MIOJIOBUHEI Tofa (HOSOPH, NeKabph, sSHBaphb, (eBpaib, MapT, ampelb) — M0 o0JagHOMYy HEOy, It
JIETHEH MOJIOBUHEI rofa (Mail, HI0Hb, HIONb, aBI'yCT, CEHTAOPH, OKTAOPH) — 1o 0e3001auHOMy HeOy.

9.3 CpenHOIl0 €CTeCTBEHHYIO OCBELICHHOCTh B IIOMEIICHHH NPH BEPXHEM OCBEIIECHHH OT
o0agHOrO HEOa B KaKOH-TMOO MOMEHT BPEMEHH CYyTOK OIPEIEIIIOT 0 (GopMyIie

E, =0,01le,E’, (13)

rue e, — cpenuee 3Hauenue KEO; onpenenstor no dpopmyne (b.8) npunoxennus b;

E? — mapyxXHasi TOPH30HTANBHAS OCBEIICHHOCTH NP CIUIOMIHOM OONAYHOCTH; HPHHHMAIOT II0
tabmure B.1 mpunoxenns B.

[Ipumeuanne — 3Ha4yeHUs] HAPYKHOH OCBELICHHOCTH B MPUIOKEHHUU | IpHBEOEHBI U1 MECTHOTO CPEIHETO
cosHe4YHOro BpeMeHH 7). Ilepexol OT MECTHOrO AEKPETHOIO BPEMEHHM K MECTHOMY CPEIHEMY COJHEUHOMY
MPOHU3BOMAT 110 popMyIie

Tw=Tz—N+xr-1, (14)
rae Tﬂ— MECTHOEC ACKPETHOC BPEMSI;

N — HOMep gacoBoro mnosica (pUCYHOK 25);

A — reorpaduieckas JOIToTa IMyHKTa, BEIpayKeHHAs B 4acoBoif Mepe (15° =1 ).

9.4 3HaueHne eCTECTBEHHOII OCBEIEHHOCTH B 3aJaHHON Touke A E?, mpu G0KOBOM OCBEIICHHH B
YCIIOBHSIX CIUIONIHOM 00JagYHOCTH OMPEACISIOT o (hopMyJIe
EZ, =0,01¢)E" (15)
rae ei — pacuerHoe 3HaueHne KEO B Touke A mnomemieHHss Npu OOKOBOM OCBELICHHH;
onpenesstiot mo popmyie (b.1) npunoxenus b;
E? — mapy»Hasl OCBCIIEHHOCTh Ha TOPH30HTANBHON MOBEPXHOCTH IIPH 00JIadyHOM Hebe.
Pacuer ecrecTBeHHOH ocBemeHHOCTH £, B 3aJaHHOW Touke A/ TOMCIICHHS OT OKOH MpH

0e3001a9HOM HEOE ClieyeT MPON3BOANTE:
a) MpHU OTCYTCTBUH COJHIIE3AI[UTHBIX CPEACTB B CBETONPOEMAX M MPOTUBOCTOSIINX 3aHHUI IO
hopmyiie
o
E},, =001,
0) IpY 3aTCHEHUH OKOH MPOTUBOCTOSIIUMHE 3IaHUSIMHU 10 (HOpMyJIe

E"; (16)

i

E;, =001t (ﬁﬁgﬁE: + pq;bdﬂKaaiEfm) ; (17)
B) MU HAJMYHMHU COJIHIIC3AIIUTHBIX CPEJCTB B CBETOIPOEMaX Mo (popMyJie
E, =00116,E" (18)
rae &5 — reomerpuueckuit KEO, onpenensemsiii mo dpopmyiie (b.9);
Bs — KOI(pPUIMEHT OTHOCHUTEIBHOW SPKOCTH YydacTKa HeOa, BHIMMOIO 4epe3 CBETONPOEM;
MPUHUMAFOT 1o Tabmwuie 11;
E’ — HapyxHas OCBCIICHHOCTb Ha BEPTUKATPHOW MOBEPXHOCTH, CO3[aBacMasi pPacCEsSHHBIM

cBeTOM 0e300auHOr0 HeOa; MPUHUMAIOT B 3aBUCMMOCTH OT OPHEHTAIIMH TIOBEPXHOCTH (acaa 3TaHusL
W BpEMeHH CYTOK 110 Tabmmie B.3 npmnoxerns B;
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Pucynok 25 — Kapra yacoBbIX MOSICOB



bsi — cpenmmsis oTHOCcHTENbHAS SAPKOCTH (DAcamoB MPOTHUBOCTOSINUX 3MaHUI; OMPEICNTAT IO
tabnuue b.2 npunoxenus b;
K, — ompenenstor mo dpopmyie (b.5);

Py — CpemHeB3BeIICHHBIN KO3QdUIMEHT oTpakeHus: ¢acagoB MPOTUBOCTOSIIUX 3IAHHIA,
npuHUMAIOT 1o Tabauue b.3 npunoxenns b;

E?™ — HapyxHas CyMMapHas OCBEIICHHOCTh HAa BEPTHKATbHOW MOBEPXHOCTH, CO3JIaBacMast

paccestHHBIM CBETOM HeOa, MPSIMBIM CBETOM COJTHIIA M CBETOM, OTPa)KEHHBIM OT 3€MHON MOBEPXHOCTH;
MPUHUMAIOT 110 Tabmnuue B.4 npunoxenus B.
Pacuer cpenHeil ecTeCTBEHHOH OCBELICHHOCTH B IMOMEIIEHHU OT 0e300JauHOro Heba MpHu BEpXHEM
OCBCIICHHHU B 3aBUCHMOCTHU OT THIIA CBETOBOI'O ITPOEMaA IMTPOU3BOIAT!
a) MIPH CBETOBBIX IIPOEMax B INIOCKOCTH IMOKPHITHSI, UMEIOIINX 3alI0JTHEHNE U3 CBETOPACCEUBAIOIINX
MaTepHUaloB, o hopMyJIe
E,, =001t ke E; (19)

PZepe
6) IpU CBCTOBBIX IMMPOCMax B IIJIOCKOCTU IMOKPBITHUSA, UMCIOIMINUX 3alOJIHCHUC U3 CBCTOIIPO3PAYHbIX
MaTepuruaioB, 1o (I)OpMyJ'Ie

E,, =001tk Be. B (20)
B) Ipu poHApsX e o GpopmyIie
E, =001tk BeE, E ; (21)
T') IpH NPSMOYTONBHBIX (hoHapsiX 110 Gopmyie
E,, =0,005t7,B,e,, (E +E)), (22)
rae T, — cM. popmyiny (b.1);
r u Ky — cm. dopmyay (B.2);
€ep - cM. popmyay (B.7);
E?" — cymmapHas HapyXHas OCBEILEHHOCTh Ha I'OPH30HTAJbHOI IOBEPXHOCTH, CO3JaBaeMasi

6e3001a4HBIM HEOOM 1 TIPSIMBIM CBETOM COJIHIIA; IIPHHUMAIOT 110 Tabiuie B.3 npunoxenus B;
E’ — HapyHasl OCBEIIEHHOCTh HA TOPU30HTAIBbHOM MOBEPXHOCTH, CO37aBaeMast 0e300JaTHBIM

HeOoM; puHUMAIOT 1o Tabmune B.3 mpunoxenus B;
Bs — k03 PUIIMEHT OTHOCHTEIHFHOW SPKOCTH YYacTKOB Oe3001agHOro Heba, BHIUMBIX depes
CBETOIPOEMEBI; MPUHUMAIOT I10 Taduie 12;

E’ — cM. dhopmyny (16);
E’ w E’ — HapyxHas OCBEIICHHOCTb Ha JBYX IPOTHBOMOJIOXKHEIX CTOPOHAX BEPTHKATLHOH

MMOBEPXHOCTH; MPUHUMAIOT 110 Tabmuie B.4 nmpunoxenns B.

[Ipumeuanus

1 Ilpsmoii coNHEYHBIH CBET B pacyeTax OCBEUICHHOCTH YYHTHIBAIOT MPH HAIUYUM B CBETOBBIX IIpOEMax
COJTHIIE3AIUTHBIX CPEJICTB M CBETOPACCEMBAIOIINX MAaTEPHANIOB; B OCTAIBHBIX CIydasx NPSIMON COJTHEYHBIH
CBET HE YYUTHIBAIOT.

2 3HaueHus pacueTHBIX Kod(duimenTos B Tabmmuax 11 n 12 npuBeeHH! 4751 MECTHOTO CPEIHETO COJHEYHOTO
BpPEMEHH.

Tabmmia 11
OpenTanus 3nadyenne xoddhummenTa f;
CBETOIIPOEMOB Bpews cyTo, u
5 6 7 8 9 (10 )11 |12 | 13|14 | 15| 16 | 17 | 18 | 19
B 2 131 3 (19|14 |125{12|13|14(155|17(18]19(1,95(1,85
OB 1,05(111)145|/ 25126191513 (12513 |135(1,45| 1,6 (1,85 1,9
{0) 151311121315 (17 18517 (151312 11(135(15
103 191(185|16(145|1,35| 1,3 (125|113 |15(19|26|25|145(11 (1,05
3 185(1,95|119 |18 |1,7|155(14 (13 |12(125/14 (19| 3 (31| 2
C3 13 (1517 |175|14,75)1 1716|1514 (13)125(1,25|1,3 (19|29
C 12(12113|145|15|16 (16 |165(16 (16|15 (145|113 (12|12
CB 29119113 (125(125)13 (14 |15|16|1,7 (1,75|1,75| 17|15 1,3




Tabmnuma 12

3naueHue kodpduienta By

Turm cBeToBOrO MIpOEMa Bpewms cyTok, u

516|718 [9([10]11]12|13|14(15]|16|17 18|19

Tpsmoyronsreti Gonaps| 1,3 |1,42[1,52|1,541,42(1,23|1,15(1,14|1,15(1,23|1,42|1,54|1,52|1,42| 1,3
B nnockoctn mokperus |0,7 [0,85(0,95(1,05( 1,1 [1,141,16(1,17|1,16[1,14| 1,1 |1,05|0,95|0,85|0,7
Ilen (opuentuposannbii| 1 |1,17|1,13]1,04(0,95| 0,9 |0,85| 0,8 |0,85| 0,9 |0,95(1,04|1,13|1,17| 1
na C3, C, CB)

Hpumepbl pacuema 6pemenu Uucnojlb306anHus eCmeCcCmeeHHo20 oceeuieHus 6 NOMeu,eHuUAxX

IMpumep 1

Tpebyercst omnpenenuTh, Kak W3MEHHUTCS IPOJODKUTENBHOCTh HCIHONB30BAHUS E€CTECTBEHHOTO
OCBEILEHHS B MapTe 3a CpeAHHE CyTKH B pabouyell KOMHATe€ ¢ BEPXHHM €CTECTBEHHBIM OCBEUICHHEM
yepe3 3€HUTHbIE (POHAPH M C CHCTEMOH OOIIETO JIOMUHECIIEHTHOTO OCBEUICHHS, €CIIM YMCHBIINTh
3alPOEKTUPOBAHHYIO IIJIOINAAb 3€HUTHBIX (OHaped B [ABa pa3a M NEPEHTH Ha COBMEIIEHHOE
OCBEILICHHE.

Pabouast koMHaTa pacrojoxeHa B MOCKBE, TOUHOCTb 3PUTEIBHBIX Pa0OT, BBHIIONHAEMBIX B HEH,
cootBeTcTBYeT b-1 paspsay Hopm mo npunoxenuto Y CHull 23-05.

[lepBoHaUaNBEHO 3aMPOEKTHPOBAHHAS ILUIONIAIL GoHapeli obecneunBana cpeanee 3HaueHne KEO B
paboueli koMHarte, paBHOe 5 %; NpH yMEHbIICHUH IUIomany GoHapel B IBa pa3a cpelHee 3HaYCHUE
KEO cocrasnser 2,5 %. Pabora BeIronHseTCs B IB€ CMEHBI ¢ 7 10 21 4 IO MECTHOMY BPEMEHH.

Pewenue
1 B coorBercTBHN ¢ Tabmumei 1 mepedHs: aIMHHUCTPATHBHBIX PaifOHOB IO pecypcam CBETOBOTO
kiumata Poccuiickoit @eaepanun MockBa pacronoxeHa B IEPBOU TPyIIE U, CIEI0BATEIBHO, pacueT
€CTECTBEHHOI OCBEIIEHHOCTH B IOMENICHUH BRIITOJIHAIOT [UIS YCIOBHI 00Ia4HOrO Heba.
2 W3 Ttabmumer B.1 mnpunoxenus B BemmceBator B Tabmumy 13 3HaueHWe Hapy)KHOU

rOPHU30HTAJIBHOM OCBEIEHHOCTH E TPH CIUTOIIHON 00Ja4HOCTH IS Pa3HbIX 4AcOB JHS B MapTe.

Tabauna 13
Bpemst cyTok (MecTHO® Hapy»kHasi ropH30HTATbHAS CpenHsis eCTECTBEHHAs OCBEIICHHOCTH B
E° nomenienuu E ., ok

COJIHEYHOE BpeMsl) OCBEIIeHHOCTD £, o KEO = 5 % i KEO =23 %

7 2300 115 58

8 5000 250 125

9 7000 350 175

10 8500 425 208

11 10000 500 250

12 10500 525 263

13 10200 510 255

14 9000 450 225

15 7000 350 175

16 5200 260 130

17 3000 150 75

18 800 40 20

19 — — —

20 — — —

21 — — —

3 TlocmenmoBatensHO TOACTaBIAs 3HaueHwme E° B dopmymy (13), ompenensior s

COOTBETCTBYIOIIUX MOMEHTOB BPEMEHHW 3HAUCHHS CPEIHEH OCBEIICHHOCTH BHYTPH TOMEHICHHUS Fp.
PesynbraThl pacuera 3amichiBatoT B Tabnuiy 13.

4 Tlo HaiineHHBIM 3HauYeHUsIM Eg, cTposT rpaduk (pUCyHOK 26) W3MEHEHHs eCTeCTBEHHOMN
OCBCIICHHOCTHU B MOMEIICHUU B TeucHHe padouero aus npu KEO =5 % u 2,5 %.

5 B mpunoxenunn M1 CHull 23-05 Haxomst, 4to [yis paboycit KOMHATHI, pacioioKeHHOH B MOCKBe,
HopmuposanHoe 3Hauenue KEO mns B-1 paspsina pabot pasao 3 %.
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1 — w3MeHeHHe ecTeCTBEHHOI ocBemeHHocTr B momemmenun npu KEO, pasaoM 5 %; 2 — To ke,
2,5 %; A — TouKa, COOTBETCTBYIOIAsi BPEMEHHU BBIKITIOUCHUS HCKYCCTBEHHOTO OCBEILICHUST YTPOM;
5 — Touka, cOOTBETCTBYIOIIAsl BPEMEHH BKIIFOUCHHS UCKYCCTBEHHOTO OCBEIIICHHUS BEYEPOM

Pucynoxk 26 — I'paduk U3MEHECHHS €CTECTBCHHOM OCBEIICHHOCTH B TIOMEIIICHHH B TCUCHHE
pabouero aHs

HopmuposanHnas ocBemennocts paBHa 300 nk. Ilpu ymenbiennn miomaay ¢oHapeil B 1Ba pasza
cpennee pacuetHoe 3HaueHHe KEO cocrasisier 0,5 Hopmuposanzoro 3HaueHus KEO; B aToMm cityuae B
paboueil KOMHaTe HOPMHPOBAHHOE 3HAYECHHE OCBEIIEHHOCTH OT MCKYyCCTBEHHOTO OCBEIICHUS
HE00XOIMMO TIOBBICHTH Ha OJIHY CTYIICHb, T. €. BMecTo 300 ik ciemyet npuHTh 400 JK.

6 Ha opamnate rpadmka pucyHKa 26 HaXOIAT TOYKY, COOTBETCTBYIOIIYIO ocBemeHHocTH 300 JK,
yepe3 KOTOPYIO MPOBOISAT TOPU30HTAIIb 10 NIEPECEUEHUS C KPUBOM B MEPBOIl U BTOPOW MOJIOBHUHE JHS.
Touku A m b mepecedeHHns ¢ KPHUBOI NPOEKTHUPYIOT Ha och abcmmcc. Touka a Ha ocu abcrmce
COOTBETCTBYET BpeMeHH t, = 8 1 20 MuH, Touka 6 — {; = 15 4 45 muH.

Bpewmst 1crosp30BaHus €CTECTBEHHOTO OCBEleHus B paboyeii komHate npu cpeaneM KEO, paBHoM
3 %, onpeneNsfoT Kak pa3HocTh t; — t, =7 4 25 muH.

7 W3 pucynka 26 crnemyeT, 4TO TOPHU30HTalb, COOTBETCTBYOmas ocBeuieHHOcTH 400 5k, He
nepeceKaeTcs ¢ KpUBON M3MEHEHMs ecTecTBEeHHOI ocsemieHHocTH npu cpeaaeM KEO = 2.5 %, sto
03HAYaeT, YTO BPEMsI HCIIOJIb30BaHUS ECTECTBEHHOTO OCBEIICHHs B paboyell KOMHATe C YMEHBIIEHHON
B JIBa pasa IUIOMmaabi0 (OoHApel paBHO HYINIO, T. €. B TEYCHUE BCEro pabodero BpeMeHW B paboueid
KOMHATe JI0JDKHO paboTaTh MOCTOSHHOE JOTIOJHUTENIFHOE HCKYCCTBEHHOE OCBEIICHHE.

Hpumep 2

TpeOyeTcst ompenenuTh ECTECTBEHHYIO OCBEMICHHOCTh W MPOJOJDKUTEIHHOCTH HCIIONB30BAHUS
€CTECTBEHHOTO OCBEIICHUS B TCUCHHE JHS B CEHTAOPE MPH CIUIONIHOW 00JagHOCTH B Tpex Toukax A, b
u B (pucyHok 27) xapakTepHOro pa3pesa IMIKOJIbHOTO Kiacca Ha ypoBHe nmapT (0,8 M ot mona). Touku
PACTIONIOKEHBI Ha CIEMYIOIIMX PACCTOSHUSAX OT Hapy >XKHOH cTeHbl ¢ okHaMu: 4 — 1,5 M, 6 —3 M u B
— 4,5 m. Pacuernoe 3nauenre KEO B Touke 4 ¢4 = 4,5 %, B Touke b ex = 2,3, B Touke B ez = 1,6 %.
HopmupoBaHHasi OCBEIIEHHOCTh B KJIACCHOW KOMHAT€ OT YCTAHOBKM HMCKYCCTBEHHOT'O OCBELICHUS
paBHa 300 nx. Illkona pacmonoxena B benropoze (50° c. 11.) u paboraet B oJHy CMeHY ¢ 8 10 14 4
(MecTHOE COTHEYHOE BpeMsl).

Pewenue
1 13 Tabmumer B.1 mpunoxenns B BBITUCHIBAIOT 3HAYCHUSI HAPYXKHOH OCBEIIICHHOCTH B TCUCHUC

IHs ast ceHTsops. [TocnenoBarenbHo moacTaBisa 3HaueHus £ B Gopmyny (15), momydaroT 3HaYEHHS
€CTECTBEHHOM OCBELIEHHOCTH B 3a/JIaHHBIX Toukax F£.,, E,.5 E.z. Pe3ynbrarsl pacuera 3anuchiBalOT B



Tabmuiy 14.

>
L ]

-

A, b, B— PacueTHbIEe TOUKHU
Pucynok 27 — CxemaTH4yecKuii MONEpedHbIN pa3pe3 MKOIBHOTO Kiracca

[Mpumeuanne — YuuthiBas, uTo B Tabnuue B.1 npunoxenus B miust 50° c. m. Hapy»Hasi OCBEIIEHHOCTb HE
NpHUBEIEHa, HAXOIAT TpedyeMoe 3HaUeHNUE Hapy>KHOH OCBEIIEHHOCTH METOIOM JIMHEHHOW HHTEPIONISALHH.

Tabmuma 14
Bpes cyToK (MecTHOE Hapyskuast ropH30HTATbHAS EcrecTBeHHast I?J]c:::;eigocn B TOYKax

COJTHEYHOE BpEMs) OCBEIIeHHOCTh E7 , 1K . £, i,
8 6000 270 138 96
9 8000 260 184 128
10 9600 433 223 154
11 11000 495 253 176
12 11300 510 265 182
13 10600 477 244 170
14 9400 424 216 150

2 Tlo manHbIM Tabmuubl 14 cTposT rpaguk pucyHKa 28, JUisi 3TOr0 NPOBOIST FOPU30HTANb Yepes3
TOUKY OCHU OpPAMHAT, KOTOPOH COOTBETCTBYET OcBeleHHOCTh 300 5K, 10 MepecedeHHs ¢ KPUBBIMU
ocBenieHHOCTH E, 4, E.5, E.p (kpuBble 1, 2, 3).

3 TIpoeKTHpYIOT TOYKHM TIEpECEUeHHsT TOPH30HTAIM C KpPUBBIMH Ha OCh alcIycc; Bpems
WCTIONIb30BaHMS €CTECTBEHHOTO OCBEIICHNUS B TOUKE A ONPEEISIOT U3 COOTHOUICHUS:

t,— 1t =14 900 Mua — 8 9 20 mun = 5 1 40 MuH.

U3 pucynka 28 ciemyer, 4To B Toukax b W B IpH CIDIOMIHON OOJIAYHOCTH OCEHBI0 HEOOXOAMMO
UMETh TTOCTOSHHOE IOTIOJHUTENBFHOE HCKYCCTBEHHOE OCBEIICHHE, TaK Kak B TEUCHHE BCETO IHA Ha
BTOPOM U TPEThEM Psiiax MapT €CTECTBEHHAs! OCBELICHHOCTh HMXKE HOPMHUPOBAHHOTO 3HAUCHHSI.
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Pucynok 28 — I'paduik H3MEHEHUSI €CTECCTBEHHON OCBEIIEHHOCTH B TPEX PACUCTHBIX TOYKAX
IIKOJILHOT'O KJIacca B TeUeHHE pabodvero JHs

10 TEXHUKO-9KOHOMMNYECKAS OIIEHKA CUCTEM ECTECTBEHHOTI'O
OCBEHIEHUA 110 QHEPTETUYECKUM 3ATPATAM

10.1. TeXHHKO->KOHOMHYECKAsh OI[EHKA CHUCTEM ECTECTBEHHOTO OCBCLICHHUS 3aKIIo4YaeTcst B
OTIPEJICTICHUH CPOKA OKYITaeMOCTH JIOMONHUTENbHBIX €IMHOBPEMEHHBIX BIIOKECHHI, TPEOYIOIMXCSI IS
M3MEHEHHS CUCTEMbI €CTECTBEHHOT'O OCBEIEHHS TOMeeHusI. MeToauKa MOKeT OBITh IIPUMEHEHA IS
MOMEIIEHUH, B KOTOPBIX AOIYCKAeTCsS COBMEIIEHHOE OCBEIICHUE.

10.2. TeXHUKO-IKOHOMHYECKYIO OIIEHKY OCYIICCTBIISIOT B CJICAYIOIICH OCIICI0BATSILHOCTH:

a) ompenensror HopMmupoBaHHble 3HaueHus KEO i momemieHMs TpH  €CTECTBEHHOM H
COBMEIIEHHOM OCBELIEHUH B COOTBETCTBUU C 5.2 u 5.3 Hactosuiero CBojaa npaBui;

0) ompenensOT HOPMBI HCKYCCTBEHHOH OCBEIICHHOCTH B COOTBETCTBHM C DPaspsioM W
TOIPa3PSAOM 3pUTENBHBIX paboT B coorBercTBrn co CHull 23-05;

B) ompenenstoT pacuetHoe 3HaueHne KEO e, mo meroauke npunoxkerns b;

r) pacuetHoe 3HaueHne KEO e, cpaBHHBaIOT ¢ HOPMHPOBAHHBIM B COOTBETCTBHH C 6.6 HACTOSIIETO
CBopa mpaBwII, IPX 3TOM MOTYT MMETh MECTO TPH CITydasi:

1) e, 6onee HOPMHPOBAHHOTO. B 3TOM ciyyae BO3MOXHO YMEHBIIIEHHE Pa3MEPOB CBETOMPOCMOB U
JATbHEHIITNI TEXHUKO-3KOHOMHYECKHUI pacueT MOKET MPOBOAUTECS [T CPAaBHEHHS BAPHAHTOB CUCTEM
€CTECTBEHHOT'O OCBEIIECHUS C PA3TUYHBIMU pa3MEpPaMu CBETOIIPOEMOB;

2) e, 6onee 0,8 HOPMUPOBAHHOTO. B 3TOM Cllydyae BO3MOXKHO YBEIIHUCHUE Pa3MEPOB CBETOIIPOEMOB,
U JaJbHEHWIIMHA TEXHUKO-dKOHOMHUECKUI pacueT MOXET MPOBOIUTHCA [UIS CPaBHEHUs BapUaHTOB
CHCTEM €CTECTBEHHOI'0 OCBEILCHUS C Pa3IMYHBIMU pa3MepaMy CBETOIIPOEMOB;

3) e, 6onee HOPMHUPOBAHHOTO TIPH COBMEIICHHOM OCBEIICHUH, HO MeHee 0,8 HOpMHPOBaHHOIO TIPH
€CTECTBEHHOM OCBELICHHU. B 3TOM cilyuyae BO3MOXHO YBEIHUYEHHE pa3MEpOB CBETONPOEMOB U
JATBHEHIINA TEXHUKO-DKOHOMHYECKHH pacuyeT MOXKET NPOBOMUTHCS JUISi CPAaBHEHHUS BapHaHTa
CHCTEMBI €CTECTBEHHOT'O OCBCUICHHA C YBEIMYCHHBIMH pPa3MepaMH CBETOMPOEMOB C BapHaHTOM
CHCTEMBI COBMEIIICHHOTO OCBEIICHNUS 0€3 YBETMICHHU Pa3MEPOB CBETOIIPOEMOB.

10.3. B ciiyuae BBINIOJIHEHHMS YCIOBUS 3 MOJAMYHKTa «» MyHKTa 10.2 B HCCheryeMoM MOMEIEHUH



U3MEHSIOT cucTeMy ocBereHus. [Ipu 3Tom paccMaTpuBaloT /1Ba BapuaHTa H3MEHEHUS CUCTEMBI:

1 B paccMmaTtpuBaemMoii cucTeMe OCBELICHHS MOMEIIEHUS HOPMbI HCKYCCTBEHHON OCBEIIEHHOCTH
MOBBIIIAIOT HAa OJHY CTyNeHb B cooTBeTcTBUU ¢ 6.6 CHull 23-05. XapakTepuCTHKU STONH CHCTEMBI
OCBEILEHHsT 0003HAYAIOT HHIEKCOM 1.

2 W3MEHAIT cHUCTEMY €CTECTBEHHOTO OCBELIEHMsS, OTIMYAIOIIYIOCS YBEJIMYEHUEM IIIOIIAIU
CBETONPOEMOB. JTa CHCTEMa ECTECTBEHHOTO OCBEIICHMS IIOMEIICHMS JODKHAa oOecrednBarh
pacuetHoe 3HaueHme KEO He wMenee 0,8 HOpMHpOBaHHOTO. XapaKTEPUCTHKH 3TOH CHCTEMBI
OCBEIIEHNS 0003HAYAIOT HHAECKCOM 2.

10.4 CpaBHeHHe 3aTpaT AL BAPUAHTOB BOSMOXKHBIX W3MEHEHHH CHCTEMBI OCBELICHHS ITOMELICHHS
MPOU3BOIAT B CIELYIOLIEH MOCIEI0BATENBHOCTH:

a) pPACCUUTHIBAIOT pPa3HUIly EIMHOBPEMEHHBIX 3arpaT AK Ha TepByl0 M BTOPYIO CHCTEMBI
€CTECTBEHHOTO OCBEIIEHHS IIOMELICHHUSI. DTa Pa3HHILA COCTaBIIACT:

AK = K2 - Kl = (FZ - Fl) (E,aorc - écm)r (23)
rae F; u F, — muommanu cBeTonpoeMos, M2;

€ ,x — IICHA 3aTIOJTHEHHS CBETOIPOEMa, pyo/m;

En — LICHA BO3BENEHMS OTPaXkJarolIed KOHCTPYKIHMH, B KOTOPOH PpAacIOIOXKEH CBETOIPOEM,
pyo/m’;

0) paccUMTHIBAIOT Pa3HHIly CPEIHEr0JIOBBIX 3aTpaT Ha IOTEPU TEIUIOTHI 3a OTOMUTENBHBIN MEPUO
A37, 00yCIOBICHHYIO U3MEHEHHEM CUCTEMBI €CTECTBEHHOTO OCBEIIECHHS IOMELICHUS:

A3, =0,024ICOIl (F, - F) %—% L (24)
o -
rne ['COIl — rpamyco-CyTKH OTONMTEIBHOTO Iepuoia paioHa CTpOUTENnseTBa, °C-CcyT/TOm;
omnpenersiror B coorBercTBuu ¢ CII 23-101 o popmyie
FCOH = (te - tom.nep) Zomnezﬂ (25)
31ech {, — HOopMHupyeMas TeMIepaTrypa BHYTpeHHETo Bo3ayxa, °C;
tomney — CPEIOHAA TEMIEpaTypa OTONHUTENBHOTO Iiepuofa paiioHa crpourenscTa, °C,
onpenenssemas mo CHull 23-01;
Zomney — TIPOJOIDKUTEIBHOCTh OTOIMUTENBHOTO MEpHOJia paioHa CTPOMTENLCTBA, CYT/TO],
onpenensemas mo CHull 23-01;
R’” — npuBeneHHOE CONPOTUBIEHUE TEILIONEPEaaue 3aOIHEHHS CBETOIIPOEMa, M2-°C/Br;
R” — mpuBefeHHOE CONMpPOTHBIIEHHE TEIUIONepenaue Orpaxkaaromeil KOHCTPYKIUH, B KOTOPOH

PaCIONOKEH CBETOIIPOEM, M%-°C/Br;

C,, — TepCIieKTUBHasI [IeHa TEIUIOBO sHepruu, pyo/(kBr-u);

B) PAaCCUMTHIBAIOT PA3HHIy CPEAHETOMOBBIX 3aTpaT Ha MOTPEOJICHHE JIeKTpHYecKol sHepruu A3,
00YCIIOBIICHHYIO U3MEHEHHEM CUCTEMBI €CTECTBEHHOTO OCBEIICHHS IOMELICHUS,

A3,=(N,y z,— Ny 7)C,, (26)
rac N11 N2 — YyAacibHasA YCTAaHOBJICHHAsd MOIIHOCTb CHCTEMbI HUCKYCCTBCHHOI'O OCBCHICHUA
MOMEIICHHUS, BT/MZ, i BapuanToB 1 u 2 (eMm. 10.3) onpenenstor no Tabnuie 10a CHull 23-05;

%7y, X7, — NPOJOJDKUTENBFHOCTh HCIIONb30BAHUS HCKYCCTBEHHOI'O OCBEIICHHS B IOMELICHHH,
4/Tof, 715l BApUAHTOB 1 M 2; ONpEeessiFoT pacueToM 0 METOAMKE pa3zaena 9;

C, — mepcrieKTHBHas LieHa 3JICKTPUYECKOH SHEPTHH, PyO;

T') paCCYMTBIBAIOT PA3HUILY CPEAHET0JIOBBIX SKCIUTYyaTallMOHHbIX 3aTpaT:

AD =- (A3, - A3,). (27)

10.5 IMpoBepsitoT yCclIOBHE OKYNAaeMOCTH 3aTpaT Ha U3MEHEHNE CUCTEMBI €CTECTBEHHOTO OCBEILCHHUS
TIOMEIIeHNUS ¢ BapuaHTa | Ha BapuaHT 2:

AK <AD/ (p/100), (28)

TJie p — TPOILICHTHAs CTaBKa I10 KpeauTy OaHka, %o.

Ecnu ycnosue (28) He BBIMONHSETCS, TO 3TO O3HAYAET, YTO 3aTpPaThl HA W3MEHEHHE CHCTEMBI
€CTECTBEHHOTO OCBEUICHUs MOMEIICHHS B COOTBETCTBHM C BapHaHTOM 2 HE OKYIISITCS W BBITOJHEE
NPUHATE 1-i BapHaHT CHCTEMBI €CTECTBEHHOIO OCBEIICHUS, T.€. IOBBICUTH HOPMBI HCKYCCTBEHHOTO
OCBELICHHS IIOMEIICHNUS Ha CTYIeHb. [IpH 9TOM TEXHUKO-9KOHOMHYECKHH pacdeT 3aKaHIUBAIOT.

10.6 Tlpu BbImONHEHUU ychoBusi (28) MPOM3BOMAAT pacyeT CpPOKa OKYIMAaeMOCTH H3MEHEHHOW
CHCTEMBI ECTECTBEHHOTO OCBEIICHHS IOMELICHUs 110 (hopMyJie

T, =In[1/ (1-(AK / AD)(p/100)) ]/ In(1+ p /100). (29)

[Ipou3BOAAT  CONOCTaBIEHHE PACUETHOIO CpPOKA  OKYNAEMOCTH HM3MEHEHHOM  CHUCTEMBI
€CTECTBEHHOTI'O OCBEIIEHUS MTOMEIIEHUS ¢ MPUHATHIM MPEACIbHO AOMyCTUMBIM 3HaUeHueM 71, ,,. Eciun
T, < T, 901, TO DKOHOMHUYECKH OIPABJAH BapUAHT 2 €CTECTBEHHOT'O OCBEIICHHs, B MMPOTUBHOM CIlTydae



HSKOHOMHUYECKH OIpaBIaH BapHUaHT 1.

Hpumep MEXHUKO-IKOHOMUYUECKOIL OUCHKU CUCMIEM eCMECMBEHHO020 0C6EULCHUA NO
IJHepzemuuecKum zampamam

TpeOyeTcst MPOBECTH TEXHUKO-?KOHOMHYECKYIO OIEHKY CHCTEMBI €CTECTBEHHOTO OCBEIICHUS B
pabouem momemieHnH 31aHUS B MoOCKBe. 37aHuEe PacmojokeHo B 60 M OT mapaluieIhbHOTO 3IaHUs
BbICOTOH 27 M. Pabodee momerneHne uMeeT pasMepsl B IaHe 6 X 6 M U BBICOTY 3,6 M, OHO OKHO
BbICOTON 2,4 M, mmpuHOH 2,4 M, BbIcoTa mofokoHHMKa — 0,8 M. Pa3psg 3putensHON pabOTHL,
BBINOJIHSIEMOH B IToMelieHuu, b-1.

Pewenue

1 Hopmuposannoe 3HaueHne KEO e, nans moMemneHuss NpH €CTECTBEHHOM OCBEUICHHH I10
npuwioxennto U CHull 23-05 cocrasnser 1,0 %, npu comeniennom ocBeniennn — 0,60 %.

2 Hopma oOrmieii MCKYCCTBEHHOH OCBEIIEHHOCTH B COOTBETCTBHUH C Pa3psioM M TOAPA3PsIOM
3putenbHbIX padot no CHull 23-05 cocrasaser 300 k.

3 Pacuetnoe 3nauenue KEO e, onpeneneHHoe no Metoauke npuioxenus b, cocrasmser 0,61, uto
COOTBETCTBYET HOPME TIPH CHCTEME COBMEIIEHHOTO OCBEICHHSI.

4 Pacuetnoe 3HaueHue KEO e, Oomee e, mpu COBMENMICHHOM oOcBemmeHun, HO meHee 0,8e, mpu
OOKOBOM ecTeCcTBEHHOM ocBemeHHH. B coorBerctBmm ¢ 10.3 paccmMoTpuM 1enecooOpa3HOCTh
Iepexojia OT CUCTEMBI COBMEIIEHHOTO OCBEILCHUS K CUCTEME €CTECTBEHHOT'O OCBEILCHHS.

5 HopMa HCKYCCTBEHHOM OCBELIEHHOCTH B PACCMAaTpUBAaEMOI CUCTEME COBMEILIEHHOIO OCBEILECHUS
MOBBIMIAETCS HA OJHY CTyNeHb B cooTBeTcTBUH ¢ 6.6 CHulI 23-05 u cocrapnser 400 k.

B anbrepHaTHBHOM Cilyuae IpeaiaraeTcs CHCTeMa €CTECTBEHHOTO OCBEIEHHUSI B IOMELICHUH, MTPH
KOTOpO#1 OKHO umMeeT pazMepsl 2,4 x 3,6 M. [Ipu aToMm pacuernoe 3nauenue KEO cocrasnset 0,91 % u
HEOOXO0ANMOCTb HOBBIIIEHHSI HOPMBI HICKYCCTBEHHON OCBELIEHHOCTH OTIIaAaeT.

DKOHOMHYECKOE CPaBHEHHE IIPOU3BOJIAT MEXKTY STUMH JBYMS CUCTEMaMH OCBEIICHHS.

6 PaccuurhiBaloT pa3HUIly eIUHOBpeMEHHBIX 3arpar AK Ha mepByl0o W BTOPYIO CHUCTEMBI
€CTECTBEHHOT'O OCBEIIECHUS MMOMEIIeHHUS TI0 opmye (23).

AK = (F; — Fy) (&ox - Ecm) = (8,64 - 5,76) (4000 - 3000) = 2880 pyO.

7 PaccuMTBIBAIOT pa3HUILy CPEJHErO/IOBBIX 3aTparT Ha MOTEPH TEIJIOTHI 32 OTONUTEIBHBINA IIEPHOT
A37, 00yCIIOBIICHHYIO N3MEHEHHEM CUCTEMBI €CTECTBEHHOTO OCBEIIECHHS IOMENIeHus], 1o Gopmyie (24)

A3,.=0,024- 5027(8, 64-5, 76)(i - ijO 60 =327,6 pyo®.

0,53 317

8 PaccunThIBaIOT pa3HHUIy CPEIHETOJOBBIX 3aTpaT Ha MOTpeOIeHHE AIEKTPUUECKON sHepruu A3,
00YCIIOBIICHHYI0O W3MEHEHHEM CHCTEMBI €CTECTBEHHOTO OCBEIIEHHs IMOMeIeHus, mo (opmyne (26).
YCTaHOBIEHHYIO MOIIHOCTH CHCTEMBI HCKYyCCTBEHHOTO OCBELICHHsI B TIEPBOM ciydae (TIpH
HOPMHPOBAHHOW MCKYCCTBEHHOW ocBermeHHOCTH 400 JIK) pacCUMTHIBAIOT W3 YCJIOBHUS, YTO yIENbHAS
YCTAaHOBJIGHHAs MOIIHOCTH coctaBmsier 20 Br/mM°, Bo BTOpoM ciydae (IPpH HOPMHPOBAHHOM
HcKyccTBeHHOU ocBenieHHocTH 300 k) — 16 Br/™m2. IIpu stom N; =20 - 36 =720 BT, N, =16 - 36 =
576 Br.

ITpoIOKUTENEHOCTh  WCHONB30BaHNS HCKYCCTBEHHOTO OCBEHICHUS XZ B IIOMELICHUH, Y/TOJ,
OTIPENICNIAIOT pacdyeToM IO MeToAWKe pasfgena 9 (cm. Ttabmumy 15). B oboumx ciydasx
MPOJIOSKUTENBHOCTD UCIIONIb30BAHMSI HCKYCCTBEHHOTO OCBEIICHHS COCTABIISIET TOJNHBIN paboumii IeHb,
T.e. 16 u/cyt. [Ipu atom £z =16 - 260 = 4160 u/r.

A3,=(0,576 - 4160 - 0,720 - 4160) 2 py6/xkBt-u = -599 kBt u/r-2 py6/xkBt-u = -1198 py6/r.

9 DKOHOMHIO OT CHIDKEHUS 3aTPaT ONpPeNelistoT o Gpopmyde (27)

AD =-(327,6 - 1198) = 870,4 py6/r.

10 IIpoBepsitoT yCcIOBUE OKYIAEMOCTH 3aTpaT Ha MU3MEHEHHE CUCTEMbl €CTECTBEHHOT'O OCBEILICHUS
MOMeIICHHUs 110 Gopmyiie (28):

2880 < 870,4 / (25/100) = 3481,6,

rne p = 25 % — npoleHTHast CTaBKa 110 KpenuTy OaHKa.

11 IIpousBomAT pacdeT cpoka OKYHNaeMOCTH HM3MEHEHHON CHCTEMBI €CTECTBEHHOTO OCBEIICHHMS
MOMeIIeHuUs 110 Gpopmyie (29)

T,=In[1/(1-(2880/870,4) - (25/100))]/In (1 +25/100)=7,88 =8 ner.

TakuM 00pa3oM eIMHOBPEMEHHBIE 3aTPaThl Ha M3MECHEHHE CHCTEMBI €CTECTBEHHOTO OCBEIICHHS
OKYIISITCSI B TEYCHNE BOCBMH JIET M, CIEOBATEIbHO, TAKOE U3MEHEHNE 1IEJIECO00pa3Ho.



Tabuuna 15

EcrecTBenHas OCBCHICHHOCTb Ha FOpH3OHTaﬂbHOﬁ TTOBCPXHOCTU B MECAIIbI I'Oda
11 VI IX Xl
B B B B
pac4yeTHON pacdyeTHON pacyeTHOMI pac4eTHOMI
Yacer TOUKe, JIK, TOUKe, JIK, TOUKE, JIK, TOUKe, JIK,
Hapy»xnas, Hapy»xnas, Hapy»xnas, Hapyxnas,
pu npu pu pu
K 3HAYCHHUU K 3HaYeHUU K 3Ha4EeHUU K 3Ha4eHUU
KEO KEO KEO KEO

0,61(0,91 061091 0,61{0,91 0,61|0,91

6 — — | — 57 35 | 52 0,8 5 7 — — | —
7 2,3 14 | 21 8,5 52 | 77 3,5 21 | 32 — — | —
8 5 31 | 46 11 67 | 100 57 35 | 52 — — | —
9 7 43 | 64 13,2 81 | 120 7 43 | 64 1 6 9
10 8,5 52 | 77 15,3 93 | 139 9,5 58 | 86 2,2 13 | 20
11 10 61 | 91 17 104 | 155 11 67 | 100 3 18 | 27
12 10,5 64 | 96 17,5 107 | 159 11 67 | 100 3,5 21 | 32
13 10,2 62 | 93 17 104 | 155 10,5 64 | 96 3 18 | 27
14 9 55 | 82 15,5 95 | 141 9,3 57 | 85 2,2 13 | 20
15 7 43 | 64 13,2 81 | 120 7,5 46 | 68 0,8 5 7
16 5,2 32 | 47 11 67 | 100 5,2 32 | 47 — —
17 3 18 | 27 8,5 52 | 77 2,8 17 | 25 — —
18 0,8 5 7 57 35 | 52 — — | — — —
19 — — | — 3,5 21 | 32 — — | — — —
20 — — | — 1,3 8 | 12 — — | — — —

[MPUJIOKEHUE A
(obs3amenvhoe)

TEPMUWHBI 1 OITPEJEJIEHUA

00KOBOC ecTeCTBEHHOE OCBellleHHe: ECTeCTBEHHOE OCBEIIECHHE IOMEIIEHHsS Yepe3 CBETOBBIE
MPOEMBI B HAPY>KHBIX CTECHAX.

BepXHee ecTecTBeHHOe oOcBelleHHe: EcrecTBeHHOE OCBelIeHHE IOMEIIEHHUS depe3 (oHapH,
CBETOBBIE ITPOEMBI B CTEHAX B MECTaX Mepenaja BBICOT 3/1aHusl.

reoMeTpuueckuii KoO3QpGUUUEHT ecTeCTBEHHON OcBelleHHOCTH €. OTHOIIEHUE eCTECTBEHHOM
OCBEIIEHHOCTH, CO3JaBa€MOM B paccMaTpHUBAEMOM TOYKE 3aJaHHOM IJIOCKOCTU BHYTPU IMOMELIEHUS
CBETOM, NPOILIEANIMM Ye€pPe3 HE3alOJHEHHBIH CBETOBOM MPOEM M HCXOAALIMM HEMOCPEICTBEHHO OT
PaBHOMEpHO SIPKOTO Heba K OJHOBPEMEHHOMY 3HAYCHHUIO HApy>KHOH TOPH30HTAIBHOM OCBEIICHHOCTH
MO/l OTKPBITHIM MOJHOCTHIO HEOOCBOJIOM, MPU 3TOM YYacTHE MPSIMOTO COJIHEYHOTO CBETa B CO3AaHHU
TOW WM APYTON OCBEIIEHHOCTH UCKIIoUaeTcs, %o.

AeskypHoe ocBelenune: OcBelieHue B Hepabodee BpeMsl.

ecTecTBeHHOe ocBenieHne: OcBelleHHE MOMEIICHUH CBETOM HeOa (IPSMBIM MM OTPaKEHHBIM),
MIPOHUKAIOIUM Yepe3 CBETOBBIE IPOEMBI B HAPY>KHBIX OIPakJar0IUX KOHCTPYKLIUAX.

KOMOMHHMPOBAHHOE ecTeCTBeHHOe ocBemenne: CoueTaHne BEPXHETO U OOKOBOTO €CTECTBEHHOTO
OCBELICHUSI.

koG Puuuent ecrecrBeHHoil  ocBemeHHoctH e (KEO): OrtHomeHue ecTecTBEHHON
OCBEIIEHHOCTH, CO3/1aBa€MOM B HEKOTOPOM TOUKE 3aJaHHOM IUIOCKOCTH BHYTPH MOMEILEHHS CBETOM
HeOa (HETOCpEeICTBEHHBIM UM TIOCHIE OTPaKEHWH), K OJHOBPEMEHHOMY 3HAYCHHUIO HapyKHOU
TOPHU30HTAJIFHOH OCBEIIEHHOCTH, CO3JaBaEMOI CBETOM IMOJHOCTBIO OTKPBITOTO HeEOOCBOAa, Y0.

ko3ppuuuent 3amaca K, PacuerHslli koddduipent, yuuthiBatoumii cHwkeHune KEO u
OCBELICHHOCTH B TIPOLIECCE IKCIUTyaTallud BCIIEACTBHE 3arpA3HEHUS U CTapEHHS CBETONPO3PAYHBIX
3aII0JJHEHUM B CBETOBBIX IPOEMax, a TaKK€ CHWKECHHME OTPAKAIOLIUMX CBOWCTB IOBEPXHOCTEH
MOMEIIEHUS, O €AUHULIBL.

K03 ¢unuent cBeroBoro kammara My: Koaddunmenr, yuursiBaronmii 0coOEHHOCTH CBETOBOTO
KJIUMATa, TOJIH €UHUIBL.

MecTHOe ocBelleHne: OCBeIIEHUE, TOMOJHUTENBHOE K OOLIEMy, CO3/aBaeMOE CBETHJIbHHKAMH,




KOHLIEHTPUPYIOIMMHU CBETOBOW TIOTOK HENOCPEICTBEHHO Ha paboYMX MECTax.

HEPABHOMEPHOCTh  €CTEeCTBEHHOr0 ocBemieHusi: OTHOLIEHHE CpPEAHEr0  3HAUYEHUS K
HanMeHblIeMy 3HadeHnto KEO B npezenax xapakTepHOro paspesa MOMEIeHNsI.

od1aunoe He6o MKO (1o onpenenenuto MexxayHapoaHoH Komuccuu 1o oceniennio — MKO):
He6o0, mosmHOCTBIO 3aKpBITOE 00JIAKAMH M YAOBIICTBOPSIOIIEE YCIOBHIO, ITPU KOTOPOM OTHOILIEHUE €T0
SIPKOCTH Ha BbICOTE 6 HaJl TOPU30HTOM K SIpKOCTH B 3eHuTe paBHo (1 + 2 sinB)/3.

miomaab okoH A.,. CyMmapHas IUIOIIaZb CBETOBBIX NPOEMOB (B CBETY), HaXOSIIMXCS B
HAPYKHBIX CTEHAX OCBEIIAEMOTO TOMEIICHHS, M,

miiomanb ¢onapei A.,. CymmapHas IUIomanb CBETOBBIX IPOEMOB (B CBeTy) Bcex (oHaped,
HAXOJISIIMXCS B TIOKPHITHH HAJl OCBEIAEMBIM ITOMEIIEHHEM HIIH IPOJNETOM, M-,

o0mee ocsemeHne: OCBELICHHE, MPU KOTOPOM CBETWJIBHHKHM pa3MEIIAIOTCd B BEpPXHEHW 30HE
MTOMEIICHUST PaBHOMEPHO (00Iee paBHOMEPHOE OCBEIICHUE) WM INPUMEHHTENBHO K PACIIONI0KEHUIO
00opymoBaHus (00IIee JTOKATM30BAHHOE OCBEIIICHHE).

OTHOCHTEJIbHAS MJIOUIAb CBETOBBIX MP0eMOB A, 4/A,; A.,/A,: OTHOmeHHe TwIoman GoHapeit
WM OKOH K OCBeIaeMoH IUIONTaI 1oJia moMemeHus, %o.

padouasi moBepxXHOCTH: [I0BEpXHOCTh, Ha KOTOPOH IMPOM3BOAMTCA PaboTa U HOPMHPYETCS WM
U3MEPSETCs] OCBEIIEHHOCTD.

pacdetHoe 3Ha4YeHHe KEO e,. 3HaueHue, MosyuyeHHOE pacdyeTHBIM IMYTEM IPU MPOEKTHUPOBAHUU
€CTECTBEHHOTO WJIM COBMEIIIEHHOTO OCBEICHNUS TIOMEIIEeHHH, Yo.

cBeToBOil KiauMat: COBOKYNHOCTb YCJIOBHM €CTECTBEHHOTO OCBEIIEHUS B TOW WM HMHOU
MECTHOCTH (OCBEIIEHHOCTh W KOJWYECTBO OCBEIICHWS Ha TOPH3OHTAIBHOH W  pa3lIMndHO
OPHEHTHPOBAHHBIX 110 CTOPOHAM T'OPU30HTA BEPTUKAIBHBIX TOBEPXHOCTSIX, CO3[/ABAEMbIX PAaCCESHHBIM
CBETOM He0a M TPSMBIM CBETOM COJHI[A, HPOJOJDKUTENFHOCT CONHEYHOTO CHUSHHSA U aib0eno
MOJICTUJIAIONIEH TTOBEPXHOCTH) 32 MEPUOJ OoJiee IeCATH JIeT.

ceuTeOHasi 30HA: TeppurTopus, NpenHA3HAUCHHAs [UIS Pa3MELICHHS IKHIUIIHOTO (OHIA,
OOIIIeCTBEHHBIX 3AaHUI U COOPYKEHHUH, B TOM YHCIIE HAyYHO-HUCCIIEAOBATEIBCKUX MHCTUTYTOB U HX
KOMIUIEKCOB, a TakKXe OTIEJbHBIX KOMMYHAJBbHBIX M IPOMBIIUICHHBIX OOBEKTOB, HE TPEOYIOMINX
YCTpOMCTBa CAaHUTAPHO-3AIMUTHBIX 30H: JUIS YCTPOMCTBa MyTel BHYTPUTOPOJCKOTO COOOIIEHNUS, YIIHIL,
TUTOIIA/IeH, TapKOB, CaJl0B, OyJIbBAPOB U APYTUX MECT OOIIETO IMOJIH30BAHMSI.

coBMelleHHOe ocBenleHue: OcBelieHne, MPU KOTOPOM HEIOCTATOYHOE MO HOpMaM €CTECTBEHHOE
OCBEILIEHHE JIOTIOTHACTCS NCKYCCTBEHHBIM.

ycnoBHasag paGodasi mosepxHocTb (YPII): VcnoBHO npuHATas ropu3OHTalbHas MOBEPXHOCTb,
pacmioniosxkeHHas Ha BoicoTe 0,80 M OT mona.

XapaKTepHbIi pa3pe3 momemennsi: [lonepeunslii pa3pe3 mocepenuHe MOMENIEHUS, MIOCKOCTb
KOTOPOT'0 HEPIEHANKYISIPHA K MIIOCKOCTH OCTEKJICHHSI CBETOBBIX POEMOB (TIpH OOKOBOM OCBEILICHUH)
WK K TIPOJIOIBHOM OCH MPOJIETOB NOMeIeHus. B xapakTepHslil pa3pe3 MOMeLIeHHs JOKHBI 0NIaaaTh
YYacTKA C HauOOJBIIMM KOJMYECTBOM pPabOYMX MECT, a TaKkKe TOYKH paboyell 30HBI, Hambolee
yAaJCHHBIE OT CBETOBBIX POEMOB.

OCBEILICHHOCTh HAPYsKHAsl KpuTHYeckasi E,,. eCTeCTBeHHAs OCBELCHHOCTh HA TOPU3OHTAIBHOI
TUTOLIAaJIKE TOJl OTKPHITBIM HEOOCBOAOM, NPH KOTOPOH €CTECTBEHHAsh OCBEIEHHOCTh BHYTPH
MOMEIICHUSI CTAHOBUTCA PABHOM HOPMUPOBAHHOMY 3HAYECHUIO OCBELIEHHOCTH OT HCKYCCTBEHHOI'O
OCBELICHUSI.

IMMPUJIOXXEHUE b
(obsi3amenvhoe)

METO/INKA PACUETA ECTECTBEHHOI'O OCBEIIIEHUSA IOMEIIEHUI

Metonuka mpeaHa3HaueHa i pacuera kol ¢uimeHta ecrecTBeHHOU ocBenieHHoctn KEO
MPUMEHUTENBHO K OOKOBOH CHCTEME OCBEIICHHS C Pa3IMYHBIMH CXEMaMH PACIOJIOKEHHUS 3JIaHUH B
YCIIOBUSIX 3aCTpOKH, a Taroke i pacuetra KEO B nomenieHusx ¢ BepxHel (4epe3 GoHapu pa3inyHbIX
KOHCTPYKINI) 1 KOMOMHNPOBAHHOH (BepXHEH 1 OOKOBOIT) CHCTEMaMM €CTECTBEHHOT'O OCBEIICHUSI.

B.1 PACYET KOY®OUIMEHTA ECTECTBEHHOM OCBEIIEHHOCTH
Pacuer ko3¢ dummenta ecrecreennoit ocemennoctd KEO crnenyeT nmpon3BoanTS:
a) mpu OOKOBOM OCBEIICHUH 110 (pOpMyIIe

L M
¢, = Zsm% +zg3ﬁjb¢jK3ﬂj 7%/ K (B.1)
=1

i=1



0) mpu BEpXHEM OCBEIIICHUH 110 GopmyJie
T
€,= szi +80p(r2kd)_1) T,/ K, (B.2)
i-1

B) IIp¥ KOMOMHHPOBAHHOM (BEPXHEM M OOKOBOM) OCBELIEHHH 110 popmyIie

e,=e,+ eZ ; (b.3)

rine L — gncno yuactkoB HeO0CBO1a, BUIMMBIX Y€pe3 CBETOBOW MPOEM U3 paCUeTHON TOUKH;

€4 — reomerpuueckuid KEO B pacdyeTHoi Touke npu OOKOBOM OCBELICHHH, YUUTHIBAIOLINH MTPSIMOMA
CBET OT I-ro y4yacTka Heba, onpenensiemMslit no gopmyie (b.9);

0i — KO3 QHIHMEHT, yYUTHIBAIOIINI HEPABHOMEPHYIO SIPKOCTh i-T0 y4yacTka obiaaqnoro Heba MKO,
ompenessieMsblii o Tabmwme b.1;

M — duncno y4acTkoB (pacagoB 37aHHMN ITPOTHBOCTOSINEH 3aCTPOMKH, BUIAMMBIX Yepe3 CBETOBON
MIPOEM M3 PACUETHOH TOUKH;

T — 49HUCII0 CBETOBBIX IIPOEMOB B MOKPBITHH;

€y, — reomerpudecknii KEO B pacdeTHo# Touke mpu 60KOBOM OCBEIIECHHH, YIUTHIBAIONINH CBET,

OTPaXeHHBIH OT i-T0 yuyacTka (acajoB 3maHHil MPOTHUBOCTOAIICH 3aCTPOiKH, ONpenesIeMbIi 1Mo
dhopmyie (b.10);

b4 — cpeaHsst OTHOCHUTEBbHAS SIPKOCTH j-TO y4acTKa IPOTHBOCTOSMIETO (SKPAaHUPYIOIIET0) 3MaHus,
PacIoI0KEHHOTO ITapajlIeNIbHO HCCIEAyeMOMY 3[aHuio (IIOMEILIEHUI0), onperessieMas 1o Tabiuie
B.2. MHbIe cxeMbl 3aCTpOKH HEOOXOANMO NPUBOANTE K cxeMe Ne | ¢ mapasuieNbHbIM pacioiokeHHeM
31aHul coriacHo b.2;

I, — ko3¢ duinenT, yaursiBatomuii nossimenne KEO npu 60koBOM ocBenieHHH Oyarogapsi BTy,
OTpPaXEHHOMY OT TIOBEpXHOCTEH IMOMEINEHHs W ITOJCTHJIAIONIETO CIOS, NMPHJIETAIONIET0 K 3IaHUIO0,
npuHUMaeMbIi o Tabnwmam b.4 u B.5;

K, — koaddurment 3anaca, onpenensieMsii o tadnuie 3 CHull 23-05;

egi — reomerpudeckuid KEO B pacyeTHOW TOYKe NpPH BEpXHEM OCBEIICHUH OT I-TO MpoeMa,
ompenesieMblid o TpaduKaM Ha pUcyHKax 8, 10.

Ilpu pacuere cpemHell OTHOCHTENBHOM sSpKOCTH (acamoB Dy mo Tadbmuie B.2 xosdumueHt
OTPaXXEHUsI CTPOUTENBHBIX M OOJIMIIOBOYHBIX MaTepuasioB p s (pacagoB MPOTHBOCTOSAIINX 3AAHUN
0e3 OKOHHBIX IIPOEMOB, a TAK)K€ CPEIHEB3BEIICHHBIA KOA(OUIIMEHT OTpaskeHus (acagoB P, C YIETOM
OKOHHBIX IIPOEMOB cleayeT HmpuHUMaTh nmo Tabmume b.3. [lng crposmuxcst 3maHMil IOMycKaeTcs
MPUHUMATD Py MO AAHHBIM, IPUBEACHHBIM B cepTU(HKATE HA OTACIOYHBINA MaTepuan dacana Wi 1o
JIaHHBIM U3MEpPEHUI.

CpenHeB3BeIeHHbIH KO3()(UIMEHT OTpaKeHUs] OKOHHBIX IIPOEMOB C YUETOM IEPEIUIETOB P, B
pacuerax npuHUMaloT paBHbIM 0,20.

CpenHeB3BeUIeHHBI KO3 UIEHT oTpakeHHs (acazoB p, C OTACIOYHBIMH MaTepHaIaMH,
OTJIMYAIOIIMMHUCS OT NPUBEICHHBIX B Tabiuie b.3, ¢ y4eToM OKOHHBIX MTPOEMOB CIIEyeT ONpPEesTh
o opmyJie

_ Pocy +P Ay
P v, 4
ok bac

TIe P U Py — K0 PHUITHEHT OTpaskeHHsI OTACTIOYHOTO MaTepuaia Gacana v 3aOTHEHHH OKOHHBIX
MIPOEMOB C YU4ETOM MEePEIIETOB COOTBETCTBEHHO;

A pac 1 Ay — TnOMAAL acana 0e3 CBETONMPOEMOB U IUIOINIAIb CBETOIPOEMOB COOTBETCTBEHHO;

Ky, — K09OUIMCHT, yIUTHIBAIOINA H3MCHEHUsI BHYTPCHHEH OTpaxkeHHO coctasstouteil KEO

B MOMCHICHUU ITPU HAJIMYIHUU NPOTHUBOCTOAIINX 3Z[aHHﬁ, OHpeZ[eﬂﬂeMLIfI o (bopMyﬂe

_ i=1
Ky =1+(Kyy —1) — (B.5)
&t 2By
i=1 j=1
3/1€Ch KwD —  KOX(QQUIMEHT, YYMTHIBAIONIMH HW3MCHEHHWS BHYTPEHHEH OTpa’keHHOU

cocrapmsionied KEO B momerieHuy Mmpu MOJHOM 3aKPbITUM HEOOCBOZAA 3[aHHUSMH, BHIUMBIMH U3
pacdeTHOM TOUKH, onpeenseMblit o Tabmure b.6.

Jnis HamOoJnee 4YacTO BCTPEUAIOIIUXCS B MPAKTHKE CTPOUTENBCTBA CXEM 3acCTPOMKH 3JIaHHUH,
OTJIIMYAIOIINXCS OT TIPUBEJCHHBIX Ha prcyHKe b.1, koadduument Ki; onpenensior cormacHo cxemam,
MPUBEJCHHBIM Ha pucyHkax b.2—Bb.8;

T, — 00mmuit koo duimeHT NporyckaHus cBeTa, onpeaeIsIeMbli o popmyie



T, = T1T2T3T4Ts, (b.6)

311eCh T; — KO3(p(PUIIHMEHT CBETONPOITyCKaHUI MaTepHaia, onpeaeiieMblid o Tabnume b.7;

T, — K03 uIMeHT, yUNTHIBAIOIINI IOTEPU CBETA B MEpPEILIETaX CBETONPOEMa, ONpPeaeIsieMbli 1O
Tabmune B.7.

Pa3Mepsl cBeTonmpoemMa MPUHUMAIOT PAaBHBIMH pa3MepaM KOPOOKH IMeperuieta IO HapyKHOMY
obmMmepy;

T3 — K03 uIMEeHT, YUNTHIBAIOLIMI TIOTEPHU CBETA B HECYLIMX KOHCTPYKIHMSX, ONpEASNsIeMblil 1O
tabuie b.8 (mpu 60koBOM ocBeleHnH T3 = 1);

T, — KOIQ(UIMEHT, YYUTHIBAIONIMH IIOTEPU CBETa B COJHLE3ALIUTHBIX YCTPOHCTBAX,
OTpe/ieIsIeMbIi B COOTBETCTBUH ¢ Tabmuueit b.8;
Ts — KOI(Q(UIMEHT, YYUTHIBAIONIMH HOTEPH CBETa B 3aLIUTHOW CETKE, YCTaHABIMBAEMOW MOX

(onapsmu, npuHUMaeMblil paBHbIM 0,9;

€, — cpenHee 3HaueHne reomeTpudeckoro KEO mpu BepxHeM OCBEIIEHUH Ha JTMHUU NepeceueHHs
YCIIOBHOM pabouell MOBEPXHOCTH M IUIOCKOCTH XapaKTEPHOI'O BEPTHKAJIBHOI'O pa3pe3a MOMEIICHUs,
OIIpEJEesIEMOE U3 COOTHOLICHHS

1 N
€, :Wng’f s (b.7)
i=1

3aech N — 9ucIo pacueTHBIX TOYEK.
Cpennee 3nagenue KEO e., npu BepxHeM HMIM KOMOMHHPOBAHHOM OCBEIIEHHWH OIPENEINAIOT IO

hopmymne

1 +e, &
6, =——| AN S |, (5.8)
N-1 2 =
rne ey U ey — 3HadeHnss KEO npu BepxHeM mim KOMOWHHPOBAHHOM OCBEIIEHHH B NEPBOH M

MOCJIEAHEH TOUKAX XapaKTEPHOTO pa3pe3a MOMEIIEHHS;

e; — 3Hauenust KEO B OCTaNBHBIX TOUKaX XapaKTEepHOTO paspesa nomernerust (i = 2, 3, ..., N-1).

I'eomerpraecknii KOAQPHUIUEHT eCTECTBEHHON OCBEIIEHHOCTH, YUHTHIBAIOIINI MPsIMOIi cBET Heba
OT paBHOSIPKOTO HEOOCBO/IA B KaKOH-THMOO TOUKE MOMEIIEHUs TPU OOKOBOM OCBEIICHHH, ONPEEIISIOT
o opmyJie

E5i = 0,0l (nlnz), (Bg)

rae N; — 4ucio aydei no rpaduxy |, mpoxoasaimmx ot Heba Yyepe3 CBETOBbIE POEMbI B PACUETHYIO
TOUYKY Ha IOMEPEYHOM pa3pe3e NOMeEIIeHuUS;

ny — 4ucio Jyder mo rpaduky |l, mpoxonsamux ot HeOa Yepe3 CBETOBBIE MPOEMBI B pacUETHYIO
TOYKY Ha IUIaHE TIOMEIEHUSL.

I'eomeTpruecknii  KOAQQUIMEHT €CTECTBEHHOH OCBEIEHHOCTH YUMTBHIBAIOIUI  CBET,

€3,
OTpPa)XEHHBIH OT MPOTHBOCTOSIIETO 30aHUS IPH OOKOBOM OCBELICHHH, ONPEIEISIIOT IO (hopMyJie
€y, = 0,0l(nin’z) , (b.10)

rae N, — 4uciIo Jydeii no rpaduky |, MpOXomsmMX OT MPOTHBOCTOSIIETO 3AaHHS Yepe3 CBETOBBIE
MPOEMBI B pacyeTHYIO TOYKY Ha ONEPEYHOM pa3pe3e MOMEIICHUS;

n, — gucmo sydveit mo rpaduky ||, IPOXOomIMIMX OT MPOTHBOCTOSIIECTO 3/AHHUS YEPe3 CBETOBOM
IPOEM B PaCYETHYIO TOUKY Ha IUIaHE TOMEIICHHSI.

Pacuernrie 3nauenuss KEO e, momyuennsie mo ¢opmynam (b.1)—(b.3), (b.7), (b.8), cmenyer

OKpYTJISTh 10 CcOThIX ponell. Jlomyckaercs cHibkeHne pacueTHoro 3HaueHus KEO e, or
HopmuposanHoro KEO na 10 %.



[Inan

]
e 2
./I/
.—""’-P/
"/-'/
¢ ;] ..:':f'/ )
< 0 "é’; <’ =16 |
- -y
dn \\ s |
\-\ “
T a———— |
L @
Paspes
H,(1,+A,,)

Q=U+M+Amﬂm+m»

H,

/ s
/'_f’
i /: / __P,,,-_.—""- -
:{ ® %/é /"’Ff @
E 0 o g o e e e et e e i o et

Z; — MHJEKC SKPaHUPYIOIIETO 3/]aHus B IIAHE; Z, — WHJIEKC SKPaHUPYIOILETo 3/IaHus B pa3pese
— HCCIeayeMOoe IOMEIICHUE; — DKpaHMpYIOIIee 3JaHNe
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PacIOIOKEHUH 3[JaHUH B 3aCTpOiiKe
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Pucynok b.8 — Cxema Ne 6 K omnpeiesICHHIO TapaMeTPOB 3aCTPOUKH CO CMEIIaHHBIM
PacIoyIoKEHHEM YKPAHUPYIOHX 30aHUN

Tabmuna b.1 — 3navenus ko3¢ punuenta q;

YroBas BBICOTA CPEJHErO JIyda y4acTka He00CBO/a, BUIMMOIO U3
. N 3HaueHus kodppunuenra g
pacueTHOH TOUKHU Yepe3 CBETOBOI IpoeM B pa3pese MOMENIeH s, Ipal.
2 0,46
6 0,52
10 0,58
14 0,64
18 0,69
22 0,75
26 0,80




30
34
38
42
46
50
54
58
62
66
70
74
78
82
86
90

0,86
0,91
0,96
1,00
1,04
1,08
1,12
1,16
1,18
1,21
1,23
1,25
1,27
1,28
1,28
1,29

[Ipumeuanus

1 Ilpm 3HaueHMSAX YTIIOBBIX BBICOT CPEAHErO JIyda, OTIMYHBIX OT IIPUBEJACHHBIX B TaONIHIE, 3HAUYCHHS
K03 duIeHTa (j ONpeAeNsIoT HHTEPIIOIIIUCH.
2 B mpakTHYecKnX pacyerax yIJIOBYIO BEICOTY CPEIHETO JIyda ydacTKa HeOOCBOa, BHIMMOIO M3 pacyeTHOH
TOYKU 4epe3 CBETOBOH IpoeM B pa3pe3e MOMELICHHUs, CIEeAyeT 3aMEHSTh YITIOBOW BBICOTOM CEpeAMHBI ydacTKa
He00CBO/1a, BUAUMOTO U3 PACYETHOH TOUKH Yepe3 CBETOBOH MPOEM.

Tabmuma b.2 — 3HaveHusi cpeiHeil OTHOCHTEJNBLHOH SPKOCTH (hacaoB IKPAHHPYIOLIUX
(MpOTHBOCTOSIINX) 3AaHU#l Dy ¢ MapauIeTbHBIM HX PACIOJIOKEHHEM Mo cxeme Ne 1

OTtHo1IEeHUE 3HaveHns CpeHel OTHOCUTENBHOI siprocTH dacaza by
CpenHEB3BEIIEHHBIH | pacCTOSHUS MEXIY MPOTHUBOCTOSILETO 3AHUS IPU OTHOLIEHUH JJTHHBI

K03 GHIIHEHT 3naHusMH | K JuTiHe | IPOTHBOCTOSIIIETO 34aHUSI @ K €70 pacueTHOH BricoTe H,
oTpakeHus (acaga p,| nporusocrosmero | 0,25 u 050 | 100 | 150 | 2.00 | 300 4,00 n
3aHUS a MeHee ! ! ! ! ! Oosee

0,6 2,00 u Gosee 0,29 0,33 (037 ]1039] 040 |041| 041

0,6 1,00 024 | 027 1032)034]| 03 |0,36| 0,36

0,6 0,50 0,20 0,21 | 0,25 | 0,28 | 0,30 | 0,32 | 0,33

0,6 0,25 u MeHee 0,17 0,17 { 0,18 | 0,21 | 0,23 | 0,27 | 0,29

0,5 2,00 u Gosee 024 | 027 | 031)032]| 033 |[034]| 0,34

0,5 1,00 0,19 0,22 | 0,26 | 0,28 | 0,28 | 0,29 [ 0,30

0,5 0,50 0,15 0,16 | 0,19 | 0,22 | 0,24 | 0,26 | 0,27

0,5 0,25 u menee 0,12 012 ) 0,14 | 0,16 | 0,18 | 0,21 | 0,23

04 2,00 u Gonee 0,19 022 ] 024 ) 025] 026 |0,27 | 0,27

0,4 1,00 0,15 0,17 { 0,20 | 0,22 | 0,22 | 0,23 | 0,24

0,4 0,50 0,11 0,12 { 0,15 | 0,17 | 0,19 | 0,20 | 0,21

04 0,25 u menee 0,09 009 ] 010 ) 012 ] 014 | 0,16 | 0,18

0,3 2,00 u Gosnee 014 (016 | 0,18 | 0,19 | 0,20 | 0,20 | 0,20

0,3 1,00 0,11 012 ] 0,15 ) 0,16 | 0,17 | 0,17 | 0,18

0,3 0,50 0,08 0,08 (0,10 | 0,12 ] 0,13 | 0,15 0,15

0,3 0,25 u meHee 0,06 0,06 | 0,07 | 0,08 | 0,10 | 0,22 | 0,13

0,2 2,00 u Gosee 0,09 011 ) 012 1 013 ] 0,13 | 0,13 | 0,14

0,2 1,00 0,07 008 | 0,10 | 0,20 | 0,11 |0Q,11 | 0,12

0,2 0,50 0,05 0,05 ( 0,07 | 0,08 | 009 |0,10( 0,10

0,2 0,25 u MeHee 004 | 004|004 )005)| 006 |007]| 0,08

IMpumeuyanne — Ilpu 3Ha4YeHMAX MapameTpoB Py, l/a, alH, OTIHYHBIX OT HPHBEJCHHBIX B TalbJHILE,

ko3 dureHT by, onpeaensroT HHTEPIONIIHUCH.




Tabmuma B.3 3HaveHust ko3¢g@duUUUEHTa OTPaKEHHMsT HEKOTOPhIX CTPOMTEIbHBIX
MATEPHAJIOB P H CPeJHEB3BEHICHHOr0 K03 duueHTa orpaxenus gacana p,

Koaddumment | CpeaHeB3BeIICHHBIH
Martepuan OTpaKEeHUs k03 ureHT
Mmarepuasia p | oTpakeHus dacana py
benas dacannas kpacka, 6eJblii MpamMop 0,70 0,55
Ceetsio-cepbiii OeTOH, OeNblii CHJIMKATHBIA KUPIUY, OYCHb 0,60 0,48
cBeTble (hacagHble KpacKu
Cepblli 0OCTOH, W3BECTHSK, JKCNTHIA IECYAHUK, CBETIIO- 0,50 0,41
3esieHas, OekeBas, CBeTIIO-cepast (acanHas Kpacka, CBETJIbIC
HOPOJBI MpaMopa
Cepbiii  odakTypeHHBIIT OeToH, cepas ¢acagHas Kpacka, 0,40 0,34
CBETJIOE AEPEBO, CEPBIN CHIIMKATHBIN KUPIIUY
P030BbIN  CHITMKATHBI KUPOHY, TEMHO-roy0asi, TEMHO- 0,30 0,27
OexeBas, CBETJIO-KOPUYHEBAS ¢acagHas Kpacka,
MOTEMHEBIIIEE AEPEBO
TemHo-cepblil MpaMop, TPaHHUT, TEMHO-KOPUYHEBAsl, CHUHSA, 0,20 0,20
TEMHO-3eJIeHasl, KpacHas (acamHas Kpacka

Tabnuna b.4 — 3navyenus I, 1715 ycJIOBHO#i paGoueii MOBEPXHOCTH

OtHomrenue | OtHomenue | CpemHeB3BeIICHHBIH KO(DGUIIMEHT OTPaXKECHHUS 11014, CTEH U MOTOJKA
LTy OUHBI paccTosiHUs Pep
nomerenus d,|  pacyeTHoM 0,60 | 0,50 | 0,45 | 0,35
K BBICOTE OT TOYKH OT OTHOIIIEHNE JUTHHBI TOMENEHNUS d, K ero riyoure d,
YpOBHS BHYTpCHHEH
YCIIOBHOH | TOBEPXHOCTH
paboueit Hapy>KHOU
rosepxmocTi | cremst It k 051(10(20(05(10(20(05(10(20|05|10]20
JI0 Bepxa OKHa| TIyOumHe
ho1 noMerenus d,
1,00 0,10 1,03 11,03|1,0211,02{1,0211,02{1,02|1,02|1,01|1,01|1,01|1,01
1,00 0,50 1,66 11,59(1,46|1,47(1,4211,33|1,37|1,34|1,26|1,19|1,17|1,13
1,00 0,90 2,86 12,67(2,30(2,33(2,19(1,93(2,06(1,95(1,74]|1,53]|1,48|1,37
3,00 0,10 1,10 {1,09(1,07(1,07(1,06|1,05|1,06]1,05]|1,04]1,03]1,03|1,02
3,00 0,20 1,32 {1,29(1,22(1,23(1,20|1,16]1,18]1,16]1,13]1,09|1,08|1,06
3,00 0,30 1,72 {1,64(150(1,51(1,46|1,36|1,41]11,37|1,29|1,20|1,18|1,14
3,00 0,40 2,28 12,1511,90(1,91(1,82(1,64(1,73|1,66(1,51]|1,37|1,33|1,26
3,00 0,50 2,97 12,7712,38(2,40(2,26(1,98(2,12(2,01|1,79]|1,56]|1,51|1,39
3,00 0,60 3,75 [3,4712,92(2,96|2,76(2,3712,57(2,41]12,10(1,78]1,71|1,55
3,00 0,70 4,61 14,25|3,52|3,58(3,32|2,80(3,06(2,86(2,44]2,03(1,93|1,72
3,00 0,80 5,55 (5,09]4,18(4,25]3,92(3,27]3,60(3,34]2,82(2,30]|2,17 (1,91
3,00 0,90 6,57 [6,01]14,90(4,98]14,58(3,78]4,18(3,86|3,23(2,59]2,43(2,11
5,00 0,10 1,16 11,15(1,111,12|1,11)1,08{1,09]|1,08|1,07]|1,05|1,04|1,03
5,00 0,20 15311,48(1,3711,38(1,34]|1,27{1,30|1,27|1,21|1,15|1,14|1,11
5,00 0,30 2,19 (2,07]11,84(1,85]|1,77(1,60]1,68(1,61]|1,48(1,34]11,31(1,24
5,00 0,40 3,13 (2,9212,49(2,5212,37(2,07]|2,22(2,10]1,85(1,61]|1,55(1,43
5,00 0,50 4,28 13,95]3,29|3,34|3,11(2,64|2,87(2,68[2,31(1,94(1,84|1,66
5,00 0,60 5,58 15,1214,20(4,27(3,94(3,29(3,613,35(2,83]|2,31|2,18|1,92
5,00 0,70 7,01 (6,41]5,21(5,29]|4,86(4,01]4,44(4,09]|3,40(2,72]12,55(2,20
5,00 0,80 8,58 17,8216,31|6,41(5,87(4,79(5,33(4,90(4,03|3,17]2,95|2,52
5,00 0,90 10,2819,35]7,49]7,63]6,96 |5,64|6,30(5,77|4,71(3,65(3,39 2,86




Tabnuna b.5 — 3HadeHus r, Ha ypoBHe moJia

Otromrenue | OtHomenue | CpeaHEB3BEUICHHBIH KO3 PUIIMEHT OTPasKEeHHS M0JIa, CTCH U MOTOJIKA
Ty OUHBI pacCTOSIHUS Pev
nomentenus d,| pacueTHOlM 0,60 | 0,50 | 0,45 | 0,35
K BBICOTE OT TOYKH OT OTHollleHHe MMPUHBI oMeenus b, k ero rnyoune d,
YPOBHS BHYTpEHHEH
YCIIOBHOM MIOBEPXHOCTHU
paboueit HapYKHOU
noBepxHocTH | cremst Iy k 05110]20(05]10(20|05(10]|20(05(|10]20
JI0 Beépxa OKHa| TiIyOuHe
ho1 nomerneHus d,
1,00 0,10 1,05]1,05(/1,05(1,04]11,04|1,04({1,04]1,04|1,04(1,03|1,03]|1,03
1,00 0,50 14611,41(1,31(1,31]11,27|1,20(1,23|1,20|1,14(1,08|1,06|1,03
1,00 0,90 2,3212,17(1,88(1,89(1,79(1,57|1,68]|159]|1,42|1,25|1,21(1,12
3,00 0,10 1,0711,07(1,07(1,06|1,06(1,06(1,05]|1,05|1,05(1,05|1,05|1,05
3,00 0,20 1,0411,04(1,04(1,03]11,03|1,03(1,03|1,03|1,03(1,02|1,02]1,02
3,00 0,30 1,32(1,29(1,2311,22(1,2011,16]1,17]1,16(1,12|1,08|1,07 [ 1,05
3,00 0,40 1,85(1,77(1,5911,60(1,54|11,4111,47]11,42(1,32|1,21{1,09(1,14
3,00 0,50 2,5112,36(2,05(2,06(1,95(1,73(1,84|1,75|1,57]11,38|1,34|1,25
3,00 0,60 3,2112,9812,53(2,55]2,39|2,06(2,22(2,09]|1,83(1,56|1,50|1,37
3,00 0,70 3,9013,60]3,00(3,04]2,83|2,40(2,61(2,44]12,09(1,74|1,66|1,49
3,00 0,80 4,6014,23]13,48(3,53|3,26|2,73(2,99(2,78]12,36(1,92|1,82|1,61
3,00 0,90 5,2914,85[3,96(4,02(3,70(3,063,38|3,12|2,62]2,10]|1,98|1,72
5,00 0,10 1,09(1,09(1,09]|1,08(1,07|1,07]1,07|1,07({1,07{1,06(1,06 (1,06
5,00 0,20 1,06(1,06(1,06/1,05(1,05|1,05]1,04]1,04({1,04{1,03({1,03(1,03
5,00 0,30 153(1,48(1,3811,38(1,34|1,2711,30|1,27(1,22|1,15{1,13(1,10
5,00 0,40 2,4512,30(2,01(2,02(1,92(1,71(1,81]|1,73|1,56]1,39|1,35|1,27
5,00 0,50 3,5713,3112,79|2,82(2,63|2,26|2,4412,29(2,00(1,69(1,62]1,47
5,00 0,60 4,7414,3613,60(3,65(3,38|2,83|3,10|2,88(2,45(2,01{1,90]1,68
5,00 0,70 59215,4214,4214,48(4,12|3,41|3,76|3,48(2,91(2,32(2,18]1,90
5,00 0,80 7,0916,47(5,2315,31|4,87(3,98(4,42(4,07|3,36(2,64|2,46|2,11
5,00 0,90 8,2617,5216,046,14(5,61|4,56|5,08|4,66(3,81(2,96(2,75]2,32

IMpumedanns k Tabmunam b.4 n B.5
1 ITpu nmpomexyTouHbix 3HayeHusx d,/Noy, 17/d,, b,/d, u p., K03 durmenT r, onpenensroT HHTEPNONAUUCH.
2 CpenHeB3BeUIEHHbBIH KOI(PPUIMEHT OTPAKEHUS TOMEIICHUs (I0JIa, CTEH M IOTOJIKA) PACCYUTHIBAIOT IO

¢dopmyie

p n

J— pilAVl + pCNlACm + leO)‘rlA
A+A4, +

nom
’

A

nom

TII€ Py Pems Prom — KOIDOHUIIMEHTHI OTpaskeHHsT MaTepuaa 1moja, CTeH U MOTOJIKa COOTBETCTBECHHO;
Ay Ay Ao — TUIOMIAH TI0JIA, CTEH U MTOTOJKA COOTBETCTBEHHO.
Ecnu otaenka moBepXHOCTH MOMEIICHUS! HEM3BECTHA, TO JUISl IIOMEIEHUH JKUJIBIX U OOLIECTBEHHBIX 3JaHHM
Cpe/IHEeB3BEIICHHBII KO QUIIMEHT OTpaXKeHUs P, ClIeayeT IpUHUMATh paBHbM 0,50.

Tabmuua b.6 — 3uavennss koddpduumenra K,

mapauieJIbHBIM PACIIOJIOKECHUEM 3H3HHI7[

st cxembl Ne 1 (pucynok B.1) ¢

CpenHeB3BelIeHHbIH KOG GUIUESHT

3nauenus koapduuuenra K,, npu

OTpaskeHust HMrnexe 3HAYCHUSX WHJIEKCA IPOTHBOCTOSIIIETO
IPOTHBOCTOSIIETO 3MIAHHA B PA3Pese Zp
acana BHYTPEHHCH | 3nagpg B muiane Z; 0,10 u 4,00 u
SKPAHUPYIOIIETO | MOBEPXHOCTH 0,50(1,00|1,50(2,00
MeHee Goutee
3IAHMS Py HOMEILEHHUS P,y
OTHOmIEHUE PACCTOSHUS PACYETHON TOYKH OT HAPYKHOM CTEHBbI
K riyoune nomemenus l;/d, = 0,90
0,60 0,55 0,5 u MeHee 100 [1,65]1,73|169(1,42]| 1,30
0,60 0,55 2,0 100 [154]1163|159(1,39| 1,28




0,60 0,55 4,0 u bonee 100 [1,41]150|145(134| 1,25
0,60 0,50 0,5 u MmeHee 100 [158|167]|162(1,38| 1,28
0,60 0,50 2,0 100 [1,48]157]|153(135| 1,26
0,60 0,50 4,0 u bonee 100 (1,36]145|1,40(1,30| 1,23
0,60 0,45 0,5 u MmeHee 100 [151]160|156(1,34| 1,26
0,60 0,45 2,0 100 [1,42]151|147(131| 1,24
0,60 0,45 4,0 u boznee 100 (1,30]1,39]|135(126| 1,21
0,60 0,40 0,5 u MmeHee 100 |145]15411,49(1,30( 1,24
0,60 0,40 2,0 100 |136)145|141]1,26| 1,22
0,60 0,40 4,0 u bonee 100 |125]|134]11,29(1,22] 1,19
0,50 0,55 0,5 u Mmenee 100 |1,76]1185]1,80[150( 1,34
0,50 0,55 2,0 100 |166)1,75]|1,70|1,47| 1,32
0,50 0,55 4,0 u bonee 100 |152)161]1157]1,43] 1,30
0,50 0,50 0,5 u Mmenee 100 |169|1,78]|1,7411,46] 1,32
0,50 0,50 2,0 100 |160)169]|164](1,43] 1,30
0,50 0,50 4,0 u bonee 100 |147)156])15111,39| 1,28
0,50 0,45 0,5 1 meHee 100 |163)1,721167]142] 1,30
0,50 0,45 2,0 100 1541163158139 1,28
0,50 0,45 4,0 u bonee 100 |142)151]11,46]11,34] 1,26
0,50 0,40 0,5 u meHee 100 |156)165]|160]1,38] 1,28
0,50 0,40 2,0 100 |148)157]152|135| 1,26
0,50 0,40 4,0 u Oonee 100 1136145141130 1,24
0,40 0,55 0,5 1 meHee 100 |187)196]1911159| 1,38
0,40 0,55 2,0 100 |1,77)186]1,81|155| 1,36
0,40 0,55 4,0 u Oonee 100 1641721168151 134
0,40 0,50 0,5 1 MmeHee 100 181189185155 1,36
0,40 0,50 2,0 100 |1,71)180]1,75[|151| 1,34
0,40 0,50 4,0 u bonee 100 [158|167]|163(147| 1,32
0,40 0,45 0,5 u MmeHee 100 [1,74]11,83|1,78(151| 1,34
0,40 0,45 2,0 100 [1,65]1,74|169(147| 1,32
0,40 0,45 4,0 u bonee 100 [153]162]|157(143] 1,30
0,40 0,40 0,5 u MmeHee 100 [167]1,76]|1,72({147| 1,32
0,40 0,40 2,0 100 [159]168|163[(143]| 1,31
0,40 0,40 4,0 u bonee 100 [1,48]156]|152(1,39| 1,28
0,30 0,55 0,5 u MmeHee 1,00 |1,98)|2,07]2,03]|167| 1,43
0,30 0,55 2,0 100 |188)197]193]|164| 141
0,30 0,55 4,0 u bonee 100 |1,75)1184]1,791159| 1,38
0,30 0,50 0,5 u MmeHee 100 |19212,01]196]163| 141
0,30 0,50 2,0 100 |182)191]1187|160] 1,39
0,30 0,50 4,0 u bonee 100 |1,70)1,78]1,741155] 1,36
0,30 0,45 0,5 u meHee 100 |185])194]1190(159| 1,39
0,30 0,45 2,0 100 |1,76)185]|181|156| 1,37
0,30 0,45 4,0 u Oonee 100 |164]1,73|169[151| 134
0,30 0,40 0,5 1 menee 100 |1,791188]1,83|155| 1,37
0,30 0,40 2,0 100 |1,70)1,79]1,75]11,52| 1,35
0,30 0,40 4,0 u Oonee 100 1591168163147 132
OTHoOLIEHHE PACCTOSAHUSA PACYETHOIN TOYKH OT HAPY’KHOM CTeHbI
K riyoune nomemenus l,/d, = 0,50
0,60 0,55 0,5 1 Mmenee 1,00 (1,31)1,39(1,35|1,20| 1,23
0,60 0,55 2,0 100 |127)136]1,31|1,18] 1,22
0,60 0,55 4,0 u Oonee 100 |1,22)131]1,26]1,15| 121
0,60 0,50 0,5 1 meHee 100 |127)135]|1,31|1,17| 1,22
0,60 0,50 2,0 100 |124)1132]1,28]|1,15| 121
0,60 0,50 4,0 u Oonee 100 |1,19)128]1,24]|1,12] 121
0,60 0,45 0,5 1 meHee 100 123131127114 121
0,60 0,45 2,0 1,00 |1,2011,29|1,24|1,12| 1,21




0,60 0,45 4,0 u 6oxee 100 |1,17)125]1,2111,09] 1,20
0,60 0,40 0,5 u meHee 100 |1,19)127]1,23|1,11| 1,20
0,60 0,40 2,0 100 |1,17)125]1,2111,09] 1,20
0,60 0,40 4,0 u 6oxee 100 |1,14)1,23]1,18|1,07| 1,19
0,50 0,55 0,5 u meHee 100 |137]1,46]1,41]1,25| 1,24
0,50 0,55 2,0 100 |1,33)142]1,37]|1,23] 1,23
0,50 0,55 4,0 u 6oxee 100 |1,28)1,37]1,33]1,20] 1,23
0,50 0,50 0,5 1 MmeHee 100 ]1,33(1,42|1,37|1,22| 1,23
0,50 0,50 2,0 1,00 ]1,30(1,39]/1,34|11,20| 1,23
0,50 0,50 4,0 u 6oxee 1,00 ]1,26(1,34{1,30|1,18| 1,22
0,50 0,45 0,5 u MmeHee 1,00 11,29(1,38]1,33|1,19| 1,22
0,50 0,45 2,0 1,00 1,26(1,35/1,30|1,17| 1,22
0,50 0,45 4,0 u 6oxee 1,00 |1,23(1,32]11,27|1,15| 1,21
0,50 0,40 0,5 u MmeHee 1,00 |125(1,34(11,29|1,17| 1,22
0,50 0,40 2,0 1,00 |1,23(1,32]11,27|1,15| 1,21
0,50 0,40 4,0 u 6oxee 1,00 |1,20(1,29(1,24|1,12| 121
0,40 0,55 0,5 u MmeHee 1,00 |143(152]147|1,30| 1,25
0,40 0,55 2,0 1,00 ]139(1,48|1,44|1,28| 1,25
0,40 0,55 4,0 u 6oxnee 1,00 |1,34(1,43|1,39|1,26( 1,24
0,40 0,50 0,5 u MmeHee 1,00 11,39(1,48|1,43]11,28( 1,24
0,40 0,50 2,0 1,00 |136(1,45(1,40|1,26( 1,24
0,40 0,50 4,0 u 6osee 1,00 ]1,32(1,40(1,36|1,23| 1,23
0,40 0,45 0,5 u MmeHee 1,00 |135(1,44(1,39|125( 1,24
0,40 0,45 2,0 1,00 |132(1,41]1,37|1,23| 1,23
0,40 0,45 4,0 u 6osee 1,00 ]1,29(1,38]1,33|1,20| 1,23
0,40 0,40 0,5 u meHee 1,00 |131(1,40(1,35|1,22| 1,23
0,40 0,40 2,0 1,00 ]1,29(1,38]11,33|1,20| 1,23
0,40 0,40 4,0 u bosnee 100 |1,26)135]|1,30]1,17| 1,22
0,30 0,55 0,5 u meHee 100 |1,49)158]153]|1,36| 1,26
0,30 0,55 2,0 100 |145)154]1150(1,34| 1,26
0,30 0,55 4,0 u 6ozee 100 1411149145131 1,25
0,30 0,50 0,5 u meHee 100 |145)154]11,49]|1,33| 1,26
0,30 0,50 2,0 100 |1,42)151]11,46]1,31| 1,25
0,30 0,50 4,0 u 6ozee 100 |1,38)|147]1,42]|1,28| 1,25
0,30 0,45 0,5 u meHee 100 ]141(150]145|1,30|] 1,25
0,30 0,45 2,0 100 ]138(1,47]143]11,28] 1,25
0,30 0,45 4,0 u 6oxee 100 [135(1,44|1,39]|125( 1,24
0,30 0,40 0,50 u MmeHee 100 |1,37(1,46|141)127| 1,24
0,30 0,40 2,0 1,00 [135(1,44(1,39]|125( 1,24
0,30 0,40 4,0 u 6oxee 1,00 |1,32(1,41]1,37|1,23| 1,23
OTHOLIEHHE PACCTOSIHUSI PACYETHOI TOYKH OT HAPYKHOM CTEHbI
K ri1youne nomemenus l/d, = 0,10
0,60 0,55 0,5 u MmeHee 1,00 ]0,97(1,06(1,01|0,97| 1,16
0,60 0,55 2,0 1,00 |1,00(1,08{1,04|0,97| 1,16
0,60 0,55 4,0 u Oonee 1,00 |1,03(1,12{1,08|0,96| 1,18
0,60 0,50 0,5 u menee 1,00 ]0,95(1,04{1,00/0,96| 1,16
0,60 0,50 2,0 1,00 ]0,99(1,07{1,03|0,95| 1,17
0,60 0,50 4,0 u bonee 1,00 |1,03(1,12]1,07|0,94| 1,18
0,60 0,45 0,5 u MmeHee 1,00 ]0,94(1,03{0,98|0,94| 1,17
0,60 0,45 2,0 1,00 ]0,98(1,07{1,02|0,94| 1,18
0,60 0,45 4,0 u 6osee 1,00 |1,03(1,12]1,07|0,93| 1,19
0,60 0,40 0,5 u MmeHee 1,00 ]0,92(1,01{0,97|0,93| 1,17
0,60 0,40 2,0 1,00 ]0,97(1,06(1,01|0,92| 1,18
0,60 0,40 4,0 u 6osee 1,00 |1,03(1,111,07|0,91| 1,19
0,50 0,55 0,5 1 meHee 1,00 0,98(1,07|{1,02|11,00( 1,14
0,50 0,55 2,0 1,00 |1,01(1,09{1,05|0,99| 1,15




0,50 0,55 4,0 u bonee 100 [1,04]11,13|1,09(0,98| 1,16
0,50 0,50 0,5 u MeHee 100 [096]1,05/1,01(0,98| 1,14
0,50 0,50 2,0 1,00 (1,0011,08|1,04({0,97| 1,15
0,50 0,50 4,0 u bonee 100 (1,04]11,13|1,08{0,97| 1,16
0,50 0,45 0,5 u MeHee 100 [(0,95]1,04|0,99(0,97| 1,15
0,50 0,45 2,0 100 (0,99]1,08|1,03{0,96| 1,16
0,50 0,45 4,0 u boznee 100 (1,04]|1,13|1,08{0,95| 1,17
0,50 0,40 0,5 u MmeHee 1,00 |0,93]11,02]0,98|0,95| 1,16
0,50 0,40 2,0 1,00 |0,98)107]1,02]|0,94| 1,16
0,50 0,40 4,0 u bonee 100 |1,04)1,12]1,08]|0,93| 1,18
0,40 0,55 0,5 u Mmenee 1,00 |10,99]1108]1,03]1,02] 1,12
0,40 0,55 2,0 100 |1,02)1,10)1,06]1,01| 1,13
0,40 0,55 4,0 u bonee 100 |105|1,14]1,10{1,00( 1,14
0,40 0,50 0,5 u Mmenee 100 |0,97)106]1,02|1,00] 1,13
0,40 0,50 2,0 1,00 [1,0111,09|1,05(1,00] 1,14
0,40 0,50 4,0 u 6onee 1,00 [1,05]1,14|1,09(0,99| 1,15
0,40 0,45 0,5 u MeHee 1,00 [(0,96]1,05|100({0,99| 1,13
0,40 0,45 2,0 1,00 [1,0011,08|1,04(0,98| 1,14
0,40 0,45 4,0 u 6onee 1,00 [1,05]1,14|1,09(0,97| 1,15
0,40 0,40 0,5 u MeHee 1,00 [0,94]11,03|0,99(0,97| 1,14
0,40 0,40 2,0 1,00 [(0,99]1,08|1,03({0,97| 1,15
0,40 0,40 4,0 u Gonee 1,00 [1,05]1,13|1,09(0,96| 1,16
0,30 0,55 0,5 u meHee 1,00 [1,0011,09|11,04({1,04] 1,10
0,30 0,55 2,0 1,00 |1,03(1,11|1,07]|1,04 1,11
0,30 0,55 4,0 u 6onee 100 |1,06)1,15]1,111,03|] 1,12
0,30 0,50 0,5 u MeHee 1,00 (098]1,07]|1,03{1,03| 1,11
0,30 0,50 2,0 100 |1,02)11,10|1,06]|1,02] 1,12
0,30 0,50 4,0 u bonee 100 (1,06]1,15|1,10{1,01| 1,13
0,30 0,45 0,5 u MmeHee 100 (097]106]|101({101| 1,11
0,30 0,45 2,0 100 (1,01]11,09|1,05(1,01| 1,12
0,30 0,45 4,0 u bonee 100 [1,06]1,15|1,10({1,00] 1,14
0,30 0,40 0,5 u MeHee 100 [095]1,04|1,00({1,00] 1,12
0,30 0,40 2,0 100 (1,0011,09|11,04{0,99| 1,13
0,30 0,40 4,0 u bonee 100 [1,06]1,14|1,10{0,98| 1,14
[Ipumeuanus

1 TIpu 3HaYCHHUSIX TAPAMETPOB Py, Pepr 21, Z2, I1/d, OTIMYHBIX OT MpHBENCHHBIX B Tabmuie, KO3PUIHESHT

K

3, OINpEaCIAIOT I/IHTepHOHHHI/ICﬁ.

2 3HaueHHs KodpPuIeHTa Kw0 JUTSL CXEeM 3aCTPOUKH 3[aHUH, OTIUYAIOIINXCS OT cXeMbI Ne 1, ompenensror

o tabnuue b.6 ¢ yuetoMm yka3aHuii, NPUBECHHBIX B IPUIOKeHUH b.

Tabnwma b.7 — 3nadenus ko3¢ PpUIEEHTOB T, U T,

3HaueHus 3HaueHus
Bu cBeTonpomyckaromnero MaTepraia . Bun nepermnera o
CTexIi0 OKOHHOE JIUCTOBOE: IMepennetsl gyt OKOH U (oHApen
OJTMHAPHOE 0,9 MPOMBIIIUICHHBIX 3[[AHUH:
JIBOIHOE 0,8 |mepeBsiHHBIC:
TpoitHOe 0,75 OJTMHAPHBIC 0,75
CTexJI0 BUTPUHHOE TOIUHONW 6—8 MM 0,8 CTIIapeHHbIe 0,7
CTeKJI0 JINCTOBOE apPMUPOBAHHOE 0,6 JIBOWHBIC pa3ICIbHBIC 0,6
CTeKJI0 JIUCTOBOE y30pUaToe 0,65 |crambHbIe:
CTekJ0 JIMCTOBOE CO CHEIHANbHBIMU OJIMHAPHBIE OTKPHIBAIOIIHECS 0,75
CBOWCTBAMHU: OJTMHAPHBIC TITyXUE 0,9
COJIHLIE3AIUTHOE 0,65 JIBOMHBIC OTKPBIBAIOIIHECS 0,6
KOHTPAacTHOE 0,75 JIBOITHBIE TITyXHUE 0,8
OpraHuyeckoe CTEeKJIO: [Mepermnetsl IS OKOH  JKHJIBIX,
MpO3payHoe 0,9 |oOmeCTBEHHBIX ¥  BCIOMOTATEIBHBIX




MOJIOYHOC

[TycToTesble CTEKIsIHHBIE OJIOKH:

CBETOPACCEUBAIOIINC
CBETOIPO3PAYHEIC
CTeKJIonaKeThI

0,6

0,5
0,55
0,8

3IaHUM:
]IepeBHHHbIeI

OJIMHApHbIE

CIIapeHHbIe

JIBOIHBIE pa3/ieIbHbIE

C TPOMHBIM OCTEKJIEHUEM
METaJUIHYECKHUE:

OMHApHBIC

CHapeHHbIe

JIBOIHBIE pa3/ieIbHbIE

C TPOMHBIM OCTEKJIEHUEM
CTeki0Kene300eTOHHEIE

TIPH TOJIIIUHE IIIBA:
20 MM 1 MeHee
oostee 20 MM

MMaHCJIn C
IMyCTOTECJIBIMHU  CTCKIIAHHBIMU OJ0KaMu

0,8
0,75
0,65

0,5

0,9
0,85
0,8
0,7

0,9
0,85

[Mpumedanne — 3HaueHUs] KOIGPUIMEHTOB Ty U Ty U1l CBETOMPOIYCKAOILIEr0 MaTepHaia U MeperieToB, He
yka3aHHBIX B Tabnune b.7, cienyer onpepensarts mo FOCT 26602.4.

Tabnuna b.8 — 3Hauennst K03 PUIUEHTOB T3 U T4

Koaddunmenr, Koadpunumenr,
YUHUTHIBAIOLIUI . YUYUTHIBAIOLIUI
Hecyue KOHCTpYKIIUH ComnHIIe3alIUTHBIC YCTPOICTBA,
MOKPBITHIA TOTEpH cBeTa B U3JICTHS ¥ MaTePHAIIBI TIOTCPH cBeTa B
HECYIINX COJTHIIE3aIUTHBIX
KOHCTPYKIMSX, T3 YCTPOMCTBAX, T4
CranbHbIe (hepMbI 0,9 Youparomuecss  peryJimpyeMbie 1,0
JKaITI03U u IITOPBI
(MeXCTEeKONbHbIE,  BHYTPEHHHE,
HapY>KHBIC)
XKenezoberoHHbIE " 0,8 CraroHapHBIe JKaTI031 | SKPaHbI
JiepeBsIHHBIE (PePMBI U apKH C 3AlUTHBIM yIJIOM He Gonee 45°
NpU  PACMONIOKEHUH  TUIACTUH
KAJFO3M WM 3KPAHOB IO/ YTJIOM
90° K MIIOCKOCTH OKHa:
TOPH30HTAILHBIE 0,65
BEPTUKAJIbHBIC 0,75
banku u pamel CIUIOLIHBIE I'opuzoHTanbHbIe KO3BIPHKU:
MIPU BBICOTE CEUYCHUSI: C 3aIUTHBIM yrJIOM He Ooee 30° 0,8
50 cm u Gostee 0,8 C 3aIUTHBIM YTJIOM OT 15° 10 45° 0,9-0,6
Mmenee 50 cm 0,9 (MHOTOCTYyIIEHYAThIE)
BankoHs! riryOnHOIA:
10 1,20 m 0,90
1,50 m 0,85
2,00 m 0,78
3,00 M 0,62
Jlomxuu T1yOnHOI:
1o 1,20 m 0,80
1,50 m 0,70
2,00 M 0,55
3,00 M 0,22




Tabnuna 5.9 — 3navenust ko3¢ punuenTa r;

OTHOILIIEHNE BBICOTHI 3HaueHus I,
HOMEILIEHHMS, IPUHUMAEMOH | CpenneB3BeleHHbIH KOQGUIMEHT OTPAXKEHUSI 110J1a, CTEH M TIOTOJIKA
OT YCIJIOBHOH paboueid P = 0,5 | P = 0,4 P = 0,3
MIOBEPXHOCTH JI0 HHKHEH YHCIIO IPOTIETOB
rpaHd OCTEKICHUS, hy K 1 > 3In 1 2 3In 1 2 I
umpue nposera ly Gostee Gostee Gosee
2 1,7 15 1,15 1,6 14 11 14 11 | 1,05
1 1,5 1,4 1,15 1,4 1,3 1,1 1,3 1,1 | 1,05
0,75 1,45 | 135 | 1,15 | 1,35 | 1,25 1,1 1,25 | 1,1 | 1,05
0,5 1,4 1,3 1,15 1,3 1,2 1,1 1,2 1,1 | 1,05
0,25 13 | 125 1,15 | 125 | 1,15 1,1 1,15 | 1,1 | 1,05

[Ipumeuanus

1 B nomemieHusX ¢ 3CHUTHBIMH W IIAXTHHIMH (GoHapsiMu h, cootBercTByer h, (pacueTHasi BbICOTa) OT
YCIIOBHOH pabodeii MOBEPXHOCTH JI0 HIKHEH TpaHN OCTEKJICHUS (hoHapsT).

2 B 0JHONPOJICTHHIX MIOMEIICHUAX HIMPHHA TPoJieTa || COOTBETCTBYET HIMPHHE TIOMEUICHUSI b,

Tabnuna b.10 — 3nauenus kodppunuenta K,

Tun donapst 3uauenus Ky,
CBeTOBBIE TPOEMBI B TNIOCKOCTH HOKPBITHS, IEHTOUHBIE 1,0
CBeTOBBIE MPOEMBI B TUNTIOCKOCTH TMOKPBITHUS, IITYYHBIC 1,1
®oHapy ¢ HAKJIOHHBIM JIBYCTOPOHHUM OCTEKJICHHEM (TpamnenneBUIHbIC) 1,15
®oHapu ¢ BEPTUKAIBHBIM JIByCTOPOHHUM OCTEKJICHHEM (TIPSIMOYTOJIBHEIE) 1,2
@DoHapu ¢ 0THOCTOPOHHUM HAKJIOHHBIM OCTEKJIEHHEM (ILIebl) 1,3
@DoHapu ¢ 0IHOCTOPOHHUM BEPTHKAJIBHBIM OCTEKJIEHHEM (ILIe/IbI) 1,4

I'eomerpraeckuii KO PUIMEHT €CTECTBEHHONW OCBEUICHHOCTH €gj B KAKOH-THOO0 TOYKE IOMEIIEHHUS

ot Heba MKO mpu BepxHeM OCBEILICHUHU OIPEACIIAIOT 10 (opMyie
esi = 0,01 (nanyap), (b.11)

rae n; — Yucno Jydedl mo rpaduky |, mpoxomsimmx oT Heba B pacueTHYIO TOYKY depe3 i-if
CBETOBOI1 ITPOEM Ha ITOIIEPEYHOM pazpese IOMEIIECHHS;

ny — 4ucino nyded mo rpaduky |, mpoxomammx ot Heba B pacUeTHYIO TOYKY depe3 i-if CBETOBOI
MIPOEM Ha IIPOJOJILHOM pa3pe3e MOMEIeHNUS;

r, — ko3¢ durmenr, yaureBarouuii mossimeHue KEO npu BepxHeM OCBEMIeHUH, Olarogapsi CBETy,
OTpaKEHHOMY OT TOBEPXHOCTEH MTOMEIICHNUS, IPHHUMAEMEIH 1Mo Tadmure b.9;

K, — K03 GuITHEHT, TPUHUMAEMBIH B 3aBUCMMOCTH OT THITA (POHAPS M ONPEIeIIIEMBIi IO TaOHIIe
B.10;

e, — pacuernoe 3na4yenne KEO npu KOMOMHHPOBAHHOM OCBEILEHHH.

B.2 PACUET TAPAMETPOB JIJISI PA3JIMYHBIX CXEM 3ACTPOMKH 3IAHUAM

B cnydae kxorma mpoekTHpyeMoe 34aHME M OSKpPaHMPYIOLIEe €ro 3AaHue pacloJIOKEHBl He
mapajieNibHO (T.C. OTIMYAIOTCS MO CXEME 3aCTPOMKH OT cxeMbl Ne 1), uX HEOOXOIUMO MPHBECTH K
SKBHMBAJICHTHOM CXE€ME C MapauleNbHBIM pacrojoxkeHneM mno cxeme Ne 1. Hmke paccMoTpeHsl
Hanboee YacTo BCTPEYAIOUIMECs] CXEMBl 3acTpOWKM MW TpHBEeJeHMEe HX K cxeme Ne 1 ¢
SKBHMBAJICHTHBIMU NapaMmeTpamu. [lo mapamerpaM cxem, NpHUBEIEHHBIM K MapaMeTpaMm cxemsl Ne 1,
OTIPENETSIIOT 3HAYEHHS CPEAHEH OTHOCHTEIBHOW SPKOCTH JIKPAHMPYIOIIUX 3aHUM M Kod(dummeHt
K3z, YUHTBIBaIONINI W3MEHEHHWE BHYTPEHHEH oTpaxkeHHOW cocraBisomeii KEO B moMemeHun npu
HAJIMYUH TPOTHUBOCTOSIIHX 31aHHH.

Cxema Ne 2
IIpomueocmosnuwiee (IKpanupyrouiee) 30anue pacnoioAHceHo noo y2iom K ucciedyemomy 30anuio
(pucynku b.2, b.3)

1 HaknagpiBator rpadux Il gnst pacuera KEO merogom A.M. JlaHuiroka Ha MjiaH MCCIIEAyeMOTo
nomenieHust (pucyHok b.3) Takum o00pa3om, UYTOOBI €ro BepTHKalbHas OCh COBMECTWIJIACH C
XapaKTEepHBIM pa3pe3oM IOMEIIeHHs, a moitoc rpaduka 0 coBmecTwics ¢ pacyetHOH Toukod C'.
HoacunteiBator no rpaduky |l umcno nydeit, mpoxoismmx oT 4acTH (acama (ydactok 1—2)




SKPAHUPYIOIIETO 37[aHUs YePe3 CBETOBOM MPoeM.

2 Otmeuatot Touky C; pacrlojOKEHHYIO Ha CepelinHe yYacTKa 1—2 3KpaHUPYIOIIETro 3/1aHusl.

3 CTposT YCIOBHYIO 3aTCHSIONIYIO IUIOCKOCTH B IUIAHE, PaBHYIO NPOEKIMU IDIOCKOCTH (bacana
SKPaHHUPYIOMIETO 3/IaHUs Ha INIOCKOCTS, MTAPAJUICIBHYIO (hacary UCCICAYeMOro 3aHus (IOMEIICHUS) U
MPOXOSIIYIO0 yepe3 Touky C;.

4 Ompenenstor paccrosane |, or Qacaga wucciemyemoro 3maHust (MOMEMIECHHA) IO YCIOBHON
3aTeHsIomen IockocTh (pucyHok b.2).

5 OmnpenemnsioT pacyeTHYIO BBICOTY H, OT ypOBHA IOJa HCCIEAYeMOTO IOMENICHHS OO0 Bepxa
maparneTa Wid APYTHX 3aTCHSAONINX 3JIEMEHTOB IKPaHUPYIOIIETO 3/1aHusl.

6 BBIUHCISIOT OTHOIIECHHE PACCTOSHUS MEXIYy HCCIEAyeMbIM TOMENICHHEM U YCIIOBHOM
3aTEHSIOMIEH TUIOCKOCTHIO K JUTMHE YCIIOBHOM 3aTeHsttorneit miockoctd |l /a,.

7 BBIUHCIAIOT OTHOUICHWE [JIMHBI YCJIOBHOM 3aTEHSIOLIEH IUIOCKOCTHM K PpacdeTHOM BBICOTE
SKPAHUPYIOIIETO 31aHus a,/H,,.

8 OmnpenensaroT 3HAYEHUE CPETHEH OTHOCUTEIBHOHN SpKOCTH (bacama 3KpaHUPYIOMIETO 3MaHHS IO
tabmure b.2.

9 BBIYHCISIOT HHICKC SKPaHUPYIOIIETO 3/IaHUs B IUIaHE Z; 1O (hopMyJie

L+A
Z,= M . (5.12)
(L+1,+A,,)b,
10 BBIYUCISAIOT HHICKC SKPAHUPYIOIIETO 3[JaHUS B pa3pese Z, o hopMyIie
H, (IT + Am)
Z,= .
(L+1.+A,,)(h +h,)

11 Onpenensitot 3HaueHue koddpduupnenta K,, no rabmuue b.6.

(B.13)

Cxema Ne 3
TI-o6paznoe pacnonoscenue 30anuit (pucynku b.4, b.5)

OmnpeneneHne mMapaMeTpoB 3acTpOkM Mo cxeme No 3 aHAIIOTHYHO OMNPE/ICICHHI0 MapaMeTpoB
3acTpoiiku mo cxeme Ne 2, 3a uckimroueHneM myHKTa 3. CTposT yCIOBHYIO 3aTEHSIOMIYIO ITIOCKOCTH B
IUIaHe, PAaBHYI0 TMPOEKIMH BUAAMON M3 PACUYETHOW TOYKM YaCTH DSKPAHUPYIOUIETO 3JaHus,
HaXOJSIIErocs B MpejesiaX CBETOBOTO yriia (y4acTok 2—3), Ha TIOCKOCTh, MapaJIeNbHYIO MIIOCKOCTH

(hacana ucciaemyeMoro 3aanus (MIOMELICHUS) U IPOXOIAIIYI0 yepe3 Touky C; (cepeauHa ydacTka 1—
2).

Cxema Ne 4
Dxpanupyrowiee 30anue co cox3cHoil Konguzypauueii é niane (pucynok b.6)
1 Boruncmsitor paccrostuue C—C; OT HCCIEIyeMOro MOMEUIEHMsI A0 YCIOBHOM 3aTeHsIoLIeH
TUTOCKOCTH, MApalIeIbHON TTOCKOCTH (hacama 1o Gpopmyie

| = Bty (B.14)
a,+a,

rae | u |, — paccrosHus OT MCCIeLyeMOro MOMEMICHHs 1O YaCTH [UTHHBI 3[aHuSI ¢ U 0 YaCTH
JUTUHBI 3/IaHUS dj.

2 Crpost myun C'—1 n C'—2, coeuHAONINE paCUeTHYIO0 TOYKY B IUIaHE C KPAHUMH TOUKAMH
TOPH30HTATIBHON MPOEKIMHU IIIOCKOCTH (pacaa SKPaHUPYIOLIETo 30aHus.

3 OnpenensiroT AJIMHY YCIOBHOM 3aTSHSIOIIEH I0OCKOCTH d,, PABHYIO OTpe3Ky 1'—2

4 BBIMUCIAIOT MapaMeTpbl 3aCTPOHKU AJs cxeMbl No 4 MPUMEHUTETHHO K YCIOBHOW 3aTEHSIOIISH
IUIOCKOCTH JUTHHOW a, M paccTosiHueM |, ¥ cyMMapHO# MIMPHUHOW OKOH, BKJIIOYas MPOCTeHKU D ,, mo
¢dopmynam (b.12) u (b.13).

Cxema Ne 5
IKpanupylowee 30anue co cnox cHoil Konguzypauueii no évicome (pucynok b.7)
1 BBIUHCISIIOT TapaMeTphl 3aCTPONKH 10 (hopMyJiam:

a”l(lTJrAcm) E 1
:—; . 5
oL+ +A,,)D, (®.13)
S UL (B.16)

(L,+1,+A,)b

o



. H,(l,+A,,) '
2 (L +1,+A,,)(h,+h,)’
. H,(l,+A,,) .
# (Il+ IT +Avm)(ho + hm)) ,

2 OmpenenstoT K03 OUIHESHTHI b¢1, K% JJIs 4acTW 31aHUA BBICOTOM My M JIMHOM I, n

(B.17)

(5.18)

k03 unmeHTs by, K% JUIsL 4aCTH 3/1aHust BbICOTOM Hpp 1 anuHoii |; o Tabnuam B.2 u B.6.

3 OmpexmensioT TPOU3BEACHHE CpeAHEB3BElIeHHBIX Kodddumuentor b, u Kjz; or Bcero
SKPaHHUPYIOIIETO 3IaHus 1o hopMyJIe
b,K,.€

_ o
b,Ky, =

3 + br/)ZK?ﬂzg’)‘ﬂz (B 19)

E3p, T E3,
e by, v by, — cpennss oTHOCHTENBHAS APKOCTH (PacamoB OTAEILHBIX YaCTEH 31aHNS;
K u Ky KOO (HUIMEHTHI, YYHUTHIBAIONIME W3MEHCHUsS BHYTPEHHEH OTpa)KeHHOM

cocraBisroniet KEO B moMemeHun mpu HaIUMYUHM KaXAO0TO U3 OTAENIBHBIX YacTed 3KpaHUPYIOIIEro
3JaHUS;
€y, U €y — TCOMETPHYCCKHE KOI(P(HUUMCHTHI y4acTKOB (acaloB SKPAHUPYIOUIMX YacTeid

3

31aHUN, BUAUMBIX U3 PACYETHON TOUKU YE€pE3 CBETOBOU MIPOEM.

Cxema Ne 6
Cmewannoe pacnonoscenue sxkpanupyrowjux 30anuit (pucynox b.8)
1 CTposT yCIIOBHBIE 3aTCHSIOMINE TUIOCKOCTH [UIS SKPAHUPYIOMINX 3IaHIHA @ u
2 BBIUHACISIOT TapaMeTPhI 3aCTPOUKH Z; ¥ Z; IPUMEHHUTEIBHO K KOKIOMY SKPAaHUPYIOMIEMY 31aHHIO
@ " @ Y KXKIO0W YCITIOBHOM 3aTEHSIOIEH MIIOCKOCTH 3/IaHUI @ u

3 Onpenensitor KO3GGUUMEHTbL Dy, Dy2, Dya, Dya 1 xo3PummenTer K, Ky Koy Koy

KaXXJIOTO U3 IKPAHUPYIOIIUX 31aHUN @ u @ U 751 KQXKJI0M M3 YCIOBHBIX 3aTEHSIOMIMX IIOCKOCTEN
@ " @ B OT/IE€THHOCTH.
4 OnpenensioT CyMMy MTpoU3BeIeHU 3HaueHui reometpudeckux KEO €y, Ha ko3 dunuenTs by

1 Ky, 1o popmye

4
(£4005K 31, ) = €5001K 5, + 85 0,K . +85, 0Ky 85, 0,K (5.20)
i=1
tae Dg1, Dgo, Dga, Dga — cpemmsis oTHOCHTENBHAS SPKOCTH (HacagoB KaKIOrO M3 OTHCIBHBIX
SKPaHUPYIOLIUX 3JaHUH;
Ko Ky, o Koy Ky — KodbOUIECHTBI, yIHTHIBAIOIINE H3MCHCHIS BHYTPCHHE OTPaXXCHHOM

COCTaBJ’IH}OIlIeﬁ KEO B MMOMCHICHUU ITPU HAJIMIHUU KaXKIAO0TO U3 OTACIbHBIX OKPAHUPYIOIUX 3HaHHﬁ;

€10 €yp,0 Eyp,0 €y, — TCOMETPHYECKHE KOIDDULMCHTBI €CTECTBCHHOIO OCBCLICHMS Y4aCTKOB

(I)aca,HOB OKPaHUPYOIHUX 3HaHHI>i, BUJIHUMBIX U3 paC‘leTHOfI TOYKH YCpEe3 CBETOBOH IMpoCeM.

I[MPMJIOXXEHUE B
(pexomerndyemoe)

OCBEIIEHHOCTD PA3JIMUHO OPUEHTUPOBAHHBIX IOBEPXHOCTEM ITPH
CILTOIIHOM OBJIAYHOCTH U IIPU SICHOM HEBE

Tabmuma B.1
OCBCILECHHOCTh TOPU30HTAIBHON MMOBEPXHOCTH EY NpPH CIUTONIHON
T'eorpaduueckas 5 ‘
mupoTa, Tpaj. | Mecs ODTATHOCTH, KIIK
C.IIL Bpewms cyTok, u

617189 [10]11]12]13[14[15]16(17|18|19]20

35 I | —([35] 7 |10 ] 13 |155|165| 16 | 14 | 11 | 8 |42]|08| —[—

VI 4 7111 ]115]185| 21|22 | 211|185 15|11 |7 |41]08|—

IX 1142 8 |115[14 |16 | 17 | 16 | 14 [(105] 7 (37— [—[—




Xl [—|[— 28] 5 |75 93187 | 7 5 125|—|—|—|—
45 i |(—|(28|561(85| 11 |125(13,5| 13 [11,8/9,3|6,6 |3,5|0,8]| — | —
Vi 58|11 |14,3|175]|19,5( 20 |19,5(17,5|14,3|115|7,5| 5 |2,2| —
IX 08| 4| 7 |95]| 12 |13)5]| 14 (135|117 9 | 6,3 |34|—|—|—
Xl [—|—] 1 (33| 5 6,3| 6 5 3 108|—|—|—|—
55 I [—(2,3| 5 7 [85] 10 {10,5|10,2| 9 7 [52]3108]—[—
VI |57(85]| 11 |113,2|15,3| 17 |17,5| 17 |155(13,2] 11 [8,5(5,7|3,5]|1,3
IX 1108|3557 7 |95 11| 11 (105|193 |75|52 (28— |—|—
Xl | —|[—|— ] 1|22 351 3 (22108 —|—|—|—[—
65 I [(—\(2| 4 5163 65 7 |65 5| 4 |23|—|—|—
VI 16,5|8,2|10,5(11,6|13,5| 14 |14,3| 14 | 13 |11,6| 10 |8,5|6,5(4,5(2,8
IX 08|25 4 |56 7 83| 8 7 |56 4 ]2]05—|[—
Xl | —|————]—/08]—|—|—|—|—|—|—|—
Ta6muma B.2
OCBeIIIEHHOCTh Pa3InYHO OPUEHTUPOBAHHBIX BEPTHKAIBHBIX TOBEPXHOCTEH
["eorpaduueckas E’ 1ipy CILIOIIHON 00JaYHOCTH, KIK
MpoTa, rpad. |Mecsu i
C.IIL Bpewmst cyToK, 4
516 (718910111213 (14|15]|16|17|18]19|20
35 m |—|1—1141(132149164(74|7,7|76(7,0(55|40]|18—|—|—
Vi | —118(4,0]57|75(86(92]|96(92(86|75|57(40]|18|—|—
IX |—110(20]4,2]|59(7,4|80]83(80(7,2|55|40(18] —|—|—
Xl [ —|—|—|[14]24]40]|45(4,7|44138(24|14| —|—|—|—
45 m |—1—112(2414,2153(6,0(6,4]6,2(57(4,4]32]|16|—|—|—
VI |12]22(4,2]57|73(83(88]90(88(8,3]7,3|58(4,0(22]|11|—
IX |—106(19|38]|51(6,2|71]|73(7,1(6,0149|34(1,7]|01|—|—
Xll [—|—|—06]16]24]|30(32(30]22(15[02|—|—|—|—
55 I |—1—110(18]32141(45[49]49(43(36(22|24|—|—|—
vl |116|28(4,3|56|68(76(8,1|83(81(7,7|68|56(4,3[26|16|—
IX |—]06(17]30]|42(51|57]|58|56[49]|41|26(15]|01|—|—
Xl [—|—|—|—1]06]12|15(16|15|12(04|—|—|—|—|—
65 I |[—]1—106[(15|19]26(32|34]34(30(22]|16|10(—|—|—
VI 12,0]32(43]53|59(6,8(72]|73|7,1(6,8]59]|53(4,3[3,2|119|14
IX |—106(14]120]30(38|42]|43(42(38]3,0|20(13|—|—|—
Xl f—|—|——]—]—10(04]0 |—|—|—|—|—|—|—




Tabmuma B.3

OcBeleHHOCTh TOPU30HTAIBHOM MMOBEPXHOCTH £ IpH sICHOM Hebe, KIIK

['eorpaduueckas CyMMapHast OCBELIEHHOCTb Ha TOPU30HTAIbHOM oBepXHOCTH £ 0T sicHOro Heba u
muporTa, rpaa. | Mecsn COJTHIIA, KK
¢ Bpewms cyTok, u
5 6 7 8 9 10 | 11 |12 | 13|14 | 15|16 | 17 [ 18 | 19 | 20
35 i — | —|37]85133|16,4|18,0(185|183|17,0(14,5/105| 53 |06 | — | —
7,8 124,0144,0161,7|70,6 (75,2]|73,8|65,2(49,8/31,0|12,6( 1,0
vl 10|53 |104|151(181|20,1|21,7|215|21,7(20,1{18,1|15,1|10,4| 53 | 1.0 | —
1,7 112,6(31,0(53,8(72,3(87,5(95,0]99,0(95,0(87,5|72,3153,8(31,0112,6| 1,7
IX | — 11860 (113(157|17,7|19,0(19,5|19,0(17,5(14,8|103| 53 |06 | — | —
3,0114,9134,1156,5|68,8| 79,6 (83,0179,6|67,8(51,9(31,0|112,6( 0,9
X | —|—|—1[37]69|105(125|130(12,1|100|69 |32 | — | — | — | —
8,0117,9131,0]|40,0{42,0(38,0129,5{17,9| 6,8
45 i — | — 40|85 (12,7]158|18,0(18,6|183|16,9(13,6(103|59 | — | — | —
59 (18,0134,1(48,0]|58,3|61,5(60,0|53,7|38,1(24,0{10,0
Vi 29|65 |11,3|153(17,7|19,5|20,6 |21,1|20,6(19,5({17,7|15.4|10,5| 6.5 | 25 | —
59 (16,2]|34,1(53,8169,0(83,1]90,1(92,3(90,1|83,1|69,0(55,0{31,0|16,2| 4,8
IX | — |14 |57 |100|13,7(16,1(171(17,7|17,1]|159(133|90 |49 |06 | — |—
2,1 (14,0129,5(46,0160,0(66,2|69,0|66,2(58,4(43,9|25,9(11,5| 0,9
M| —|—]— (1959|8699 |103[{%99 (80|55 (15| —|—|—|—
2,1110,0(18,0|22,2124,0|22,2(16,0| 99 | 1,6
55 " — | — |30|6.7)103|123|14,0(148(148|131(11,1{81 (45| — | — |—
4,0 112,5]24,0|38,5(40,0 (43,9{43,9|36,1(27,7|16,3| 6,9
VI | 45|77 (11,7|148|169(18,3|19,2(19,5|19,2|18,5(169(|14,8|11,7| 7.3 | 45 | —
10,0|21,0(36,0(51,8(64,0(73,9|80,8(83,1(80,8(75,0/64,0/51,8(36,0/19,4|10,0
IX | — |14 |49|81|113(13,7(151(154|149|133(109| 73|41 |06 | — |—
2,1111,4122,1134,1|46,0|53,8(55,0/51,8{44,0{32,5/19,2] 9,0 | 0,9
X | — | — | — | — 1204055 |60 (S5 |40| — | —|—|— | —|—
21160195 |10,0({95 | 6,0
65 i — | —120|55|71]90103(10,7{10,7|100(81 |59 |30 | — | — |—
2,119,0]14,0]19,3|24,0(25,8|25,8|22,1(16,2|10,1| 4,0
Vi |61 |86 |11,3|14,1(15,7|16,9|17,5|17,7|17,3|16,9(15,7|14,1|11,7|8,6 | 5.7 |3.7
15,0(24,0(34,2(48,0(56,6 (64,0(67,869,0(66,1(64,0|56,6|48,0(36,1|24,0{13,9(8,0
IX | —1|14|37|61|82|100|11,3|11,7|113(100(82 |61 |32 | — | — |—
2,118,01150(22,4|29,5|34,3/36,0|34,3/29,5(22,4|15,0| 6,7
M| —|——|—|—|— 100|800 —|—|—|—|—]|—|—

00[181]00




Tabmuma B.4

OcCBeIIeHHOCTh PA3IMIHO OPHEHTHPOBAHHBIX BEPTHKANBHBIX TOBEPXHOCTEH £ Tpu ACHOM Hebe, KIK
I'eorpaduueckas OpHerrais C —
HMpOTA, FPAL. Mecsiit yMMapHasi OCBELIEHHOCTb Pa3JIMuHO OPHEHTUPOBAHHBIX BEPTUKAIBHBIX IOBEPXHOCTEH £ OT sICHOro Heba U COJIHIA, KIIK
IIOBEPXHOCTH
c.Il. Bpewms cyTok, 4
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
35 C I — | — — | 65 | 98 | 96 | 113 | 118 | 114 | 101 | 101 | 82 | 37 | 02 —
6,5 9,8 9,6 11,3 118 | 114 10,1 10,1 8,2 3,5 0,2
Vi 06 | 57 | 112 | 124 | 136 | 151 | 165 | 164 | 165 | 150 | 136 | 124 | 112 | 57 0.6
44 | 171 | 215 | 155 | 136 | 151 16,5 16,4 | 165 15,0 13,6 154 | 215 | 171 4,4
IX 12 | 46 | 92 | 94 | 116 | 130 | 131 | 130 | 114 | 100 | 87 | 41 | 02
17 4,6 9,2 9,4 11,6 13,0 13,1 | 130 114 10,0 8,7 41 0,4
Xl — | — — | 23 | 44 | 1.2 85 | 83 | 81 6.8 4.4 20 | — — —
2,3 4,4 7,2 8,5 8,3 8,1 6,8 4,4 2,0
35 CB I — | — | 44 | 104 | 144 | 126 | 124 | 120 | 116 | 100 85 71 | 31 | 02 —
18,6 | 28,7 | 28,0 | 148 124 | 120 | 116 10,0 8,5 7,1 3,1 0,2
Vi 08 | 80 | 160 | 175 | 175 | 196 | 192 | 176 | 153 | 137 | 117 | 94 | 77 | 34 04
84 | 384 [ 540 | 539 | 46,7 | 358 46,0 176 | 153 13,7 11,7 9,4 7,7 3,4 04
IX — | 20 | 78 | 143 | 139 | 136 | 139 | 131 | 128 | 104 8,6 72 | 31 | 02 —
12,6 3,0 36,0 | 288 | 26,2 13,9 13,1 | 128 10,4 8,6 7,2 3,1 0,2
Xl — | — — | 32 | 55 | 86 94 | 92 | 83 6.7 41 20 | — — —
6,2 55 8,6 9,4 9,2 8,3 6,7 4,1 2,0
35 B I — — 59 | 137 | 193 | 169 | 162 | 148 | 128 | 103 94 71 |1 31 | 02 —
294 | 534 | 61,0 | 489 36,6 17,3 | 128 10,3 9,4 7,1 3,1 0,2
Vi 07 | 82 | 176 | 212 | 213 | 229 | 235 | 204 | 160 | 134 109 | 85 | 70 | 31 03
78 | 390 | 614 | 694 [ 66,6 | 571 420 | 204 | 16,0 13,4 10,9 8,5 7,0 3,1 0,3
IX — | 25 | 101 | 183 | 184 | 175 | 182 | 154 | 137 | 111 87 70 | 31 | 02 —
16,9 [ 470 [ 61,9 | 61,9 | 499 35,9 154 | 13,7 11,1 8,7 7,0 3,1 0,2
Xl — — — 60 | 91 | 134 | 139 | 120 | 95 14 45 2,0 — — —
238 | 353 | 351 25,1 13,0 9,5 7,4 4,5 2,0
35 0B I — | — | %0 | 1383 | 209 | 209 | 198 | 192 | 169 | 134 | 118 | 81 | 33 | 02 —
243 [ 51,1 | 688 | 684 67,3 | 52,8 | 36,5 16,8 11,8 8,1 3,3 0,2
2 05 | 60 | 138 | 168 | 181 | 221 | 266 | 246 | 185 | 146 18 | 91 | 73 | 31 0.6
28 | 196 | 386 | 488 [ 51,2 | 539 50,2 | 36,5 | 185 14,6 11,8 9,1 7,3 3,1 0,6
IX — | 19 | 86 | 175 | 194 | 213 | 216 | 202 | 173 | 131 102 | 78 | 32 | 02 —
11,8 | 382 [ 58,0 | 652 | 674 60,4 | 49,2 | 30,1 13,1 10,2 7,8 3,2 0,2
Xl — — — 59 | 116 | 172 | 191 | 177 | 152 | 110 5.8 23 — — —
29,6 | 50,3 [ 60,2 59,2 | 50,8 | 40,3 21,9 20,0 2,3
35 1O I 33 | 94 | 163 | 166 | 190 | 217 | 201 | 174 165 | 126 | 50 | 02 —




71 225 | 40,0 | 48,6 59,0 | 658 | 619 52,6 434 [ 296 | 12,0 0,5
2 03 | 35 | 89 | 114 | 142 | 184 | 227 | 282 | 227 | 181 | 142 | 114 | 89 | 35 03
0,3 3,5 8,9 114 | 179 | 289 386 | 441 | 38,6 27,3 179 | 114 8,9 3,5 0,3
IX — | .2 | 54 | 130 | 149 | 174 | 213 | 234 | 211 | 170 | 159 | 116 | 46 | 02 —
1,2 10,1 | 26,3 | 36,9 | 487 59,0 | 60,6 [ 57,7 46,8 373 | 228 7,5 0,2
Xi | — | — — | 45 | 94 | 162 | 193 | 218 | 197 | 154 93 | 38 | — — —
194 | 38,2 | 55,8 646 | 689 | 643 53,5 376 | 173
35 103 I — | — | 23 | 63 | 107 | 124 | 154 | 188 | 198 | 196 | 206 | 166 | 76 | 04 —
2,3 6,3 10,7 | 124 299 | 479 | 595 65,8 68,5 | 57,7 | 347 3,8
Vi 03 | 31 ( 73 | 91 | 118 | 151 | 185 | 246 | 266 | 219 | 181 | 168 | 138 | 6.0 05
0,3 3,1 7.3 9,1 118 | 151 185 | 352 | 50,2 52,5 51,2 | 488 | 384 | 19,6 2,8
IX — | 09 | 38 | 85 | 105 | 134 | 177 | 204 | 218 | 209 | 198 | 161 | 73 | 04 —
0,9 3,8 8,5 105 | 134 | 329 [ 483 | 61,7 67,3 656 | 55,2 | 32,2 3,4
Xi | — | — — | 26 | 59 | 118 | 160 | 179 | 188 | 165 | 116 | 52 | — — —
2,6 8,0 23,8 40,5 | 51,8 | 60,0 59,2 50,3 | 27,1
35 3 I — | — | 23 | 54 | 89 | 96 | 120 | 141 | 164 | 166 | 186 | 166 | 85 | 05 —
2,3 54 8,9 9,6 120 | 141 | 324 46,8 59,0 | 58,2 | 403 6,0
Vi 03 | 31 ( 70 | 85 | 109 | 134 | 169 | 204 | 235 | 230 | 213 | 212 | 176 | 82 07
0,3 3,1 7,0 8,5 10,9 | 134 16,9 | 20,4 | 40,7 56,0 66,6 | 694 | 614 | 388 7,8
IX — | 09 | 37 | 75 | 90 | 115 | 138 | 158 | 185 | 176 | 191 | 173 | 88 | 05 —
0,9 3,7 7,5 9,0 11,5 338 [ 17,1 | 375 51,6 62,1 | 60,2 | 41,2 5,0
Xi | — | — — | 23 | 45 | 19 | 105 | 122 | 145 | 126 91 | 44 | — — —
2,3 4,5 79 105 | 132 | 28,3 34,6 358 | 22,7
35 C3 I — | — | 23 | 55 | 86 | 95 | 111 | 121 | 125 | 126 | 142 | 127 | 64 | 04 —
2,3 5,5 8,6 9,5 11,1 | 121 | 125 12,6 234 | 304 | 242 3,3
Vi 04 | 34 | 77 | 94 | 117 | 137 | 153 | 176 | 192 | 198 | 175 | 175 | 160 | 8.0 03
0,4 3,4 7,7 94 11,7 | 137 153 | 176 | 219 36,7 464 | 539 | 540 | 344 79
IX — | 09 | 37 | 76 | 89 | 107 | 129 | 132 | 140 | 138 | 151 | 135 | 68 | 04 —
0,9 3,7 7,6 8,9 10,7 129 | 132 | 140 17,3 31,6 | 36,0 | 27,9 3,7
Xi | — | — — | 23 | 41 | 11 87 | 92 | 91 81 56 | 29 | — — —
2,3 4,1 7,1 8,7 9,2 9,1 8,1 5,6 6,0
45 C I — | — | 20 | 49 | 83 | 95 93 | 95 | 94 8.9 88 | 63 | 31 | — —
2,0 4,9 8,3 9,5 9,3 9,5 9,4 8,9 8,8 6,3 3,1
Vi 33 | 66 | 116 | 114 | 123 | 135 | 143 | 148 | 143 | 135 | 123 | 114 | 107 | 6.6 2.7
130 [ 168 | 188 | 114 [ 123 | 135 143 | 148 | 143 13,5 123 | 114 | 176 | 16,8 11,0
IX — | 08 | 42 | 78 | 98 | 95 | 102 | 107 | 102 9.4 97 | 69 | 36 | 02 —
1,0 4,2 7,8 9,8 9,5 10,2 | 10,7 | 10,2 9,4 9,7 6,9 3,6 0,4
X — | — — | 06 | 26 | 43 50 | 52 | 50 38 25 | 03 | — — —
0,6 2,6 4,3 5,0 5,2 5,0 3,8 2,5 0,3




45 CB I — | — | 34 | 18 (122 | 117 | 105 | 96 | 95 85 80 | 54 | 26 | — —
153 | 23,0 | 220 | 117 10,5 9,6 9,5 8,5 8,0 54 2,6
Vi 44 | 97 | 168 | 168 | 162 | 171 | 163 | 159 | 138 | 131 | 112 | 89 | 76 | 44 17
24,1 | 429 | 53,1 | 488 | 375 | 26,1 163 | 159 | 138 131 11,2 8,9 7,6 44 1,7
IX — | 3 | 71 | 120 | 141 | 121 | 115 | 115 | 102 9.2 85 | 60 | 29 | 02 —
9,2 268 | 30,1 | 240 | 121 115 | 115 | 10,2 9,2 8,5 6,0 2,9 0,2
Xi | — | — — | 09 | 33 | 50 56 | 57 | 52 3.8 25 | 03 | — — —
2,2 3,3 5,0 5,6 57 52 3,8 2,5 0,3
45 B I — | — 45 | 107 | 171 | 176 | 145 | 127 | 110 9.6 84 55 | 26 — —
14,7 | 46,6 | 553 | 493 32,7 | 34,7 | 110 9,6 8,4 55 2,6
Vi 41 | 103 | 191 | 212 | 199 | 211 | 208 | 179 | 149 | 131 | 110 | 86 | 70 | 38 15
22,4 | 40,8 | 64,1 | 694 | 642 [ 548 39,1 [ 179 | 149 13,1 11,0 8,6 7,0 3,8 1,5
IX — | 16 | 93 | 160 | 189 | 162 | 151 | 134 | 117 95 90 | 59 | 29 | 02 —
12,6 | 438 | 57,0 | 59,3 | 458 38,1 [ 134 | 11,7 9,5 9,0 59 29 0,2
Xi | — | — — | 13 | 57 | 83 81 | 73 | 62 44 25 | 03 | — — —
10,0 | 23,6 | 20,2 17,2 7,3 6,2 4,4 2,5 0,3
45 10OB I — | 39 | 107 | 189 | 221 | 190 | 170 | 152 | 131 | 109 66 | 27 | — — —
20,9 | 46,3 | 634 [ 70,3 [ 63,0 51,8 | 36,8 | 20,5 10,9 6,5 2,7
Vi 29 | 78 | 152 | 175 | 187 | 223 | 242 | 222 | 183 | 145 | 119 | 91 | 73 | 38 15
89 [ 258 | 43,2 | 53,8 | 58,2 | 60,6 56,2 | 419 | 236 14,5 11,9 9,1 7,3 3,8 1,5
IX — | .3 | 82 | 158 | 210 | 204 | 188 | 173 | 154 | 126 | 110 | 67 | 30 | 02 —
8,9 36,6 | 56,8 | 67,8 | 673 61,2 | 475 | 340 14,8 11,0 6,7 3,0 0,2
Xi | — | — — | 16 | 74 | 110 | 122 | 117 | 101 6.7 34 | 04 | — — —
125 | 351 | 4872 46,7 | 41,2 | 30,7 17,6 5,2 04
45 1O I — | — | 26 | »7 | 149 | 183 | 189 | 208 | 193 | 180 | 163 | 104 | 44 | — —
6,2 229 | 406 | 54,9 636 | 69,3 [ 655 56,8 444 | 28,7 | 113
Vi 19 | 47 | 100 | 124 | 150 | 193 | 222 | 206 | 222 | 194 | 150 | 124 | 92 | 47 16
1,9 4,7 10,0 | 156 | 28,1 | 398 48,1 | 49,1 | 481 39,9 28,1 | 156 91 4,7 1,6
IX — | 08 | 52 | 117 | 168 | 172 | 192 | 213 | 190 | 170 | 166 | 103 | 43 | 02 —
0,8 115 | 275 | 42,7 | 488 634 | 674 | 623 52,7 42,9 | 253 8,1 0,8
Xi | — | — — | 12 | 61 | 104 | 133 | 144 | 132 9.8 55 | 06 | — — —
8,0 275 | 445 533 | 56,4 | 52,6 43,4 24,7 5,5
45 103 I — | — | 18 | 48 | 97 | 130 | 144 | 165 | 182 | 207 | 205 | 137 | 65 | — —
18 4,8 9,7 16,0 336 | 486 | 60,4 52,7 66,4 | 534 | 30,3
Vi 18 | 38 | 78 | 94 | 119 | 144 | 183 | 222 | 242 | 224 | 187 | 170 | 141 | 78 25
18 3,8 7.8 9,4 119 [ 144 236 | 419 | 550 60,7 58,2 | 528 | 414 | 264 8,7
IX — | 06 | 36 | 77 | 109 | 131 | 156 | 176 | 189 | 207 | 211 | 142 | 67 | 3.0 —
0,6 3,6 7,7 109 | 186 36,4 | 499 [ 62,2 68,3 678 | 524 | 308 6,0
X — | — — | 07 | 39 | 72 | 102 | 112 | 123 | 103 67 | 08 | — — —
0,7 6,4 19,1 32,1 | 420 [ 4717 46,5 32,0 8,7




45 3 I — | — | 18 | 42 | 77 | 97 | 104 | 123 | 142 | 164 | 179 | 183 | 70 | — —
18 4,2 77 9,7 104 | 123 | 295 45,7 548 | 50,2 | 339
Vi 18 | 38 | 74 | 85 | 110 | 131 | 149 | 179 | 187 | 211 | 199 | 210 | 178 | 103 | 35
18 3,8 7.4 8,5 110 | 131 149 [ 179 | 37,0 54,8 64,2 | 69,7 | 62,0 | 46,8 20,5
IX — | 06 | 34 | 68 | 91 | 96 | 118 | 137 | 153 | 164 | 191 | 146 | 05 | 05 —
0,6 34 6,8 9,1 9,6 118 | 149 | 327 48,4 58,8 | 545 | 378 5,0
Xi | — | — — | 06 | 26 | 47 63 | 74 | 84 1.7 52 | 07 | — — —
0,6 2,6 4,7 6,3 8,2 19,0 25,7 21,8 7,0
45 C3 I — | — | 18 | 42 | 74 | 85 93 | 96 | 96 | 110 | 124 | 95 | 53 —
1,8 4,2 7,4 8,5 9,3 9,6 9,6 11,0 179 | 233 | 199
Vi 20 | 44 | 82 | 95 | 112 | 131 | 138 | 159 | 163 | 170 | 162 | 162 | 156 | 97 3.6
2,0 4,4 8,2 9,5 11,2 | 131 13,8 | 159 | 16,3 24,8 38,7 | 485 [ 51,3 | 429 21,4
IX — | 06 | 34 | 67 | 86 | 94 | 102 | 116 | 116 | 122 | 140 | 109 | 61 | 04 —
3,4 6,7 8,6 9,4 10,2 | 116 | 10,6 12,2 24,7 | 29,6 | 252 3,7
Xi | — | — — | 06 | 26 | 41 52 | 57 | 57 4,6 31 | 05 | — — —
0,6 2,6 4,1 5,2 5,7 57 4,6 3,1 0,5
55 C I — | — 14 | 34 | 59 15 85 84 | 86 81 6.7 44 | 22 — —
1,4 3,4 59 7,5 8,5 8,4 8,6 8,1 6,7 4,4 2,2
Vi 50 | 77 | 113 | 110 | 109 | 126 | 138 | 135 | 130 | 121 | 109 | 110 | 113 | 73 5.0
170 ) 173 | 131 | 110 | 109 | 126 13,8 | 135 | 13,0 12,1 109 | 11,1 | 13,1 | 16,7 17,0
IX — | 08 | 35 | 59 | 81 | 92 86 | 86 | 86 91 79 | 52 | 29 | 02 —
1,0 3,5 5,9 8,1 9,2 8,6 8,6 8,6 9,1 79 52 29 04
Xi | — | — — — — 0.6 18 | 24 | 26 24 18 | 03 | — — —
0,6 1,8 2,4 2,6 24 1,8 0,3
55 CB I — | — | 24 | 58 | 80 | 95 96 | 94 | 89 7.8 62 | 38 | 20 | — —
120 | 172 | 1277 9,5 9,6 9,4 8,9 7,8 6,2 3.8 2,0
Vi 69 | 116 | 168 | 164 | 147 | 143 | 138 | 135 | 131 | 121 98 | 90 | 84 | 49 30
334 | 458 | 53,7 [ 445 [ 295 [ 155 138 | 135 | 131 12,1 9,8 9,0 8,4 4,9 3,0
IX — | 3 | 59 | 92 | 113 | 112 | 100 | 90 | 86 8.5 1 | 44 | 25 | 02 —
9,2 22,3 | 235 | 158 | 11,2 10,0 9,0 8,6 8,5 7,1 44 2,5 0,2
Xi | — | — — — | 07 | 20 25 | 26 | 25 18 03 — — — —
0,7 2,0 2,5 2,6 2,5 1,8 0,3
55 B I — | — | 31 | 80 | 125 | 146 | 149 | 127 | 107 8.7 66 | 38 | 20 | — —
199 | 378 | 459 | 421 316 | 14,7 [ 10,7 8,7 6,6 3,8 2,0
Vi 66 | 125 | 199 | 207 | 185 | 188 | 182 | 156 | 138 | 122 98 | 85 | 7.7 | 44 2,6
31,7 | 51,9 | 660 [ 685 | 615 | 50,0 36,0 | 156 | 13,8 12,2 9,8 8,5 7,7 44 2,6
IX — | 6 | 78 | 127 | 166 | 170 | 142 | 118 | 102 9.5 15 | 44 | 25 | 02 —
6,1 329 | 49,2 | 569 | 48,1 36,6 | 11,8 | 10,2 9,5 7,5 44 2,5 0,2
X — | — — — | L2 | 32 38 | 35 | 28 18 03 — — — —
8,3 12,3 9,2 3,5 2,8 1,8 0,3




55 OB I — | — | 28 | 81 | 143 | 184 | 195 | 182 | 163 | 129 85 | 46 | 20 | — —
17,1 | 38,7 | 56,0 | 63,0 62,1 | 53,5 | 40,0 22,0 8,5 4,6 2,0
Vi 47 | 96 | 164 | 181 | 192 | 215 | 216 | 203 | 179 | 142 | 114 | 96 | 83 | 45 2,6
139 [ 30,3 | 478 | 581 [ 639 | 66,2 | 595 | 505 | 33,2 14,2 11,4 9,6 8,3 4,5 2,6
IX — | 3 | 70 | 128 | 192 | 211 | 188 | 164 | 158 | 134 95 | 52 | 25 | 02 —
8,9 324 | 51,1 | 646 | 685 615 | 49,6 | 333 19,3 9,5 52 2,5 0,2
Xi | — | — — — | 16 | 43 58 | 59 | 49 2.9 05 — — — —
125 | 239 273 | 253 | 181 8,9 13
55 10 I — | — | 19 | 59 | 113 | 162 | 198 | 221 | 209 | 177 | 130 | 77 | 32 | — —
5,2 195 | 37,1 | 525 640 | 69,7 | 66,9 56,5 421 | 257 9,0
Vi 29 | 59 | 109 | 137 | 154 | 186 | 214 | 235 | 214 | 189 | 154 | 137 | 109 | 56 29
2,9 59 109 | 220 | 36,8 | 486 | 582 [ 629 | 58,2 49,2 36,8 | 22,0 | 10,9 5,6 29
IX — | 08 | 45 | 95 | 154 | 188 | 199 | 212 | 197 | 187 | 146 | 83 | 37 | 02 —
0,8 109 | 26,6 | 44,1 | 585 66,2 | 69,3 [ 655 57,0 421 | 239 7,7 0,2
Xi | — | — — — | 13 | 42 64 | 75 | 64 41 07 — — — —
9,7 228 | 313 | 353 | 31,2 22,4 6,9
55 103 I — | — 13 | 385 | 70 | 112 | 154 | 15 | 195 | 194 | 162 | 103 | 47 — —
1,3 3,5 7,0 18,2 | 356 | 49,7 | 60,3 63,2 59,7 | 46,5 | 241
Vi 26 | 49 | 83 | 96 | 114 | 139 | 179 | 203 | 216 | 219 | 192 | 181 | 164 | 9.0 47
2,6 4,9 8,3 9,6 114 | 139 | 332 [ 48,1 | 595 66,0 639 | 573 | 478 | 2972 13,9
IX — | 06 | 30 | 60 | 102 | 138 | 156 | 168 | 192 | 216 | 184 | 114 | 56 | 04 —
0,6 3,0 6,0 10,2 | 21,7 | 39,2 | 518 | 629 69,7 630 | 479 | 26,3 3,4
Xi | — | — — — | 08 | 3.0 48 | 60 | 58 4.4 08 — — — —
1,8 9,7 189 | 261 | 271 24,0 8,7
55 3 I — | — | 13 | 31 | 56 | 79 99 | 120 | 144 | 153 | 196 | 98 | 50 | — —
1,3 3,1 5,6 79 9,9 12,0 | 28,0 40,6 458 | 434 | 263
Vi 26 | 47 | 77 | 85 | 98 | 127 | 138 | 156 | 182 | 163 | 185 | 207 | 199 | 118 | 66
2,6 4,7 7,7 8,5 9,8 12,7 13,8 | 156 | 36,0 47,7 615 | 685 | 66,0 | 50,2 | 31,7
IX — | 06 | 29 | 51 | 78 | 97 | 105 | 122 | 153 | 169 | 162 | 114 | 65 | 05 —
0,6 2,9 51 7,8 9,7 105 | 143 | 328 45,8 525 | 479 | 316 5,0
Xi | — | — — — | 06 | 19 28 | 36 | 39 33 0.6 — — — —
0,6 1,9 2,8 4,1 9,7 13,0 5,6
55 C3 I — | — | 13 | 31 | 53 | 71 86 | 92 | 98 9.9 89 | 67 | 37 | — —
13 3,1 5,3 7,1 8,6 9,2 9,8 9,9 11,3 | 183 | 149
Vi 30 | 53 | 84 | 90 | 98 | 127 | 131 | 135 | 138 | 146 | 147 | 164 | 168 | 116 | 69
3,0 53 8,4 9,0 9,8 12,7 131 | 135 | 138 15,9 295 | 445 | 51,0 | 453 | 33,2
IX — | 06 | 29 | 51 | 74 | 86 87 | 91 | 100 | 114 | 112 | 82 | 52 | 33 —
0,6 2,9 51 74 8,6 8,7 9,1 10,0 11,4 18,2 | 23,1 | 20,2 6,6
X — | — — — | 06 | 18 25 | 26 | 25 2.0 04 — — — —
0,6 1,8 2,5 2,6 2,5 2,0 0,4




65 C I — | — | 07 | 26 | 35 | 46 54 | 58 | 59 5.2 41 | 28 | 14 | — — —
0,7 2,6 3,5 4,6 54 5,8 59 52 4,1 2,8 14
Vi 70 | 83 | 105 | 105 | 93 | 99 | 105 | 107 | 102 9.9 93 | 105 | 109 | 83 65 | 44
22,1 | 153 | 105 [ 10,5 9,3 9,9 105 | 10,7 | 10,2 9,9 9,3 105 | 10,9 | 153 206 | 183
IX — | 08 | 25 | 40 | 54 | 68 15 | 17 | 15 6.8 55 | 40 | 22 | — — —
1,0 2,5 4,0 54 6,8 7,5 77 7,5 6,8 55 4,0 2,2
Xi | — | — — — — — 01 | 03 | 01 — — — — — —
0,1 0,3 0,1
65 CB I — | — | 12 | 42 | 48 | 57 62 | 63 | 60 5.0 38 | 26 | 13 | — — —
7,0 12,2 7,3 5,7 6,2 6,3 6,0 5,0 3,8 2,6 1,3
Vi 95 | 127 | 158 | 162 | 135 | 126 | 119 | 116 | 102 9.8 89 | 91 | 83 | 59 38 | 25
445 | 472 | 46,7 | 380 | 231 | 126 119 | 116 | 10,2 9,8 8,9 9,1 8,3 5,9 3,8 2,5
IX — | 13 | 43 | 64 | 70 | 83 85 | 83 | 76 6.6 49 | 37 | 20 | — — —
9,2 16,8 | 17,7 9,3 8,3 8,5 8,3 7,6 6,6 4,9 3,7 2,0
Xi | — | — — — — — 01 | 03 | 01 — — — — — — —
0,1 0,3 0,1
65 B I — | — | 15 | 60 | 78 | 93 93 | 82 | 7.2 5.7 41 | 26 | 13 | — — —
122 | 289 | 342 | 314 21,7 | 10,6 7,2 57 4,1 2,6 1,3
Vi 93 | 142 | 192 | 210 | 178 | 166 | 156 | 135 | 117 | 100 91 | 89 | 7.7 | 53 34 | 23
434 | 556 [ 650 | 66,0 | 59,0 | 474 | 332 | 135 | 117 10,0 9,1 8,9 7,7 5,3 3,4 2,3
IX — | 16 | 58 | 92 | 113 | 128 | 128 | 109 | 9.0 73 53 | 37 | 20 | — — —
126 | 291 | 422 | 41,7 | 36,3 24,4 | 10,9 9,0 7,3 5,3 3,7 2,0
Xi | — | — — — — — 02 | 04 | 02 — — — — — — —
0,2 04 0,2
65 0B I — | — | 14 | 63 | 95 | 120 | 132 | 128 | 114 8.5 54 | 31 | 13 | — — —
10,7 | 30,6 | 444 | 509 50,5 | 44,2 | 337 19,1 5,4 3,1 13
Vi 67 | 111 | 162 | 193 | 198 | 206 | 190 | 175 | 154 | 126 | 109 | 101 | 84 | 56 34 | 23
199 | 356 | 506 | 62,5 | 66,3 | 67,8 61,8 | 49,8 | 34,0 12,6 109 | 10,1 8,4 5,6 3,4 2,3
IX — | 3 | 52 | 96 | 133 | 166 | 174 | 164 | 141 | 102 67 | 42 | 20 | — — —
8,9 255 | 452 | 54,2 | 59,3 573 | 478 | 34,2 16,9 6,7 4,2 2,0
Xi | — | — — — — — 03 | 06 | 02 — — — — — — —
0,3 51 0,2
65 1O I — | — | 10 | 46 | 74 | 108 | 138 | 153 | 149 | 124 87 | 52 | 20 | — — —
3,5 16,4 | 30,1 | 43,6 535 | 57,7 | 56,0 48,3 357 | 194 6,7
Vi 41 | 69 | 109 | 151 | 152 | 174 | 191 | 213 | 190 | 174 | 152 | 151 | 43 | 6.9 38 | 23
4,1 6,9 12,7 | 302 | 41,2 | 531 629 | 674 | 623 53,1 41,2 | 302 | 131 6,9 3,8 2,3
IX — | 08 | 35 | 71 | 108 | 153 | 185 | 199 | 181 | 151 | 106 | 70 | 31 | — — —
0,8 8,9 234 | 39,0 | 52,9 62,6 | 66,0 | 61,2 51,1 376 | 22,7 7,7
X — | — — — — — 03 | 08 | 03 — — — — — — —
0,3 8,6 0,3




65 103 I — | — | 06 | 28 | 44 | 70 | 105 | 123 | 138 | 131 | 109 | 70 | 29 | — — —
0,6 2,8 44 15,0 295 | 413 | 501 52,5 490 | 337 [ 179
Vi 37 | 56 | 80 | 101 | 109 | 134 | 157 | 175 | 189 | 206 | 198 | 193 | 168 | 111 | 63 | 33
3,7 5,6 8,0 101 | 109 | 18,0 | 345 | 49,8 | 62,2 67,8 66,3 | 625 | 51,0 | 349 19,2 71
IX — | 06 | 23 | 42 | 67 | 107 | 145 | 168 | 176 | 168 | 136 | 95 | 46 | — — —
0,6 2,3 4,2 6,7 20,8 | 37,8 | 51,0 | 587 60,3 542 | 445 | 2372
Xi | — | — — — — — 03 | 07 | 03 — — — — — — —
7.3 7,0 0,3
65 3 I — | — | 06 | 25 | 34 | 49 66 | 7.7 | 95 | 100 87 | 65 | 31 | — — —
0,6 2,5 3,4 4,9 6,6 7,7 20,7 29,9 352 | 30,6 | 196
Vi 37 | 53 | 73 | 89 | 91 | 100 | 119 | 135 | 153 | 166 | 178 | 201 | 199 | 142 | 87 | 50
3,7 53 7,3 8,9 9,1 10,0 1,9 135 | 32,7 47,4 59,0 | 66,0 | 664 | 55,6 [ 40,6 | 243
IX — | 06 | 23 | 37 | 53 | 74 93 [ 113 | 183 | 131 | 115 | 93 | 51 | — — —
0,6 2,3 3,7 53 7,4 9,3 13,1 | 28,3 38,7 43,0 | 42,7 | 26,7
Xi | — | — — — — — 01 | 05 | 02 — — — — — — —
0,1 2,0 0,2
65 C3 I — | — | 06 | 25 | 34 | 43 55 | 62 | 65 6.2 54 | 44 | 23 | — — —
0,6 2,5 3,4 4,3 55 6,2 6,5 6,2 5,4 11,7 | 10,6
Vi 41 | 59 | 79 | 91 | 89 | 98 | 106 | 116 | 199 | 126 | 135 | 162 | 164 | 127 | 88 | 59
4,1 59 79 91 8,9 9,8 106 | 116 | 199 17,2 242 | 389 | 478 | 472 | 415 | 294
IX — | 06 | 23 | 37 | 49 | 67 77 | 84 | 86 85 72 | 66 | 37 | — — —
0,6 2,3 3,7 4,9 6,7 7,7 8,4 8,6 8,5 110 | 198 | 159
Xi | — | — — — — — 01 | 03 | 01 — — — — — — —
0,1 0,3 0,1




TTPUJIOXEHUE I
(obs13amenvhoe)

OCHOBHBIE OBO3HAYEHMUS, ITIPUHATBIE B HACTOSIIHEM CBOJE ITPABHJI
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OCBeIlaeMast IIOMA b 0JIa OMEIICHHS, M’}

ILIOIIa/Ih CBETOBOTO IPOEMa OKHa, M’}

CyMMapHast IIOMA/b CBETOBBIX IIPOEMOB OKOH, M;

TIOIIA/b CBETOBOTO TipoeMa (oHapsi, M°;

CyMMapHasi IIOMAAb CBETOBBIX IPOEMOB (oHapeit, M%;

JUIMHA 37aHUsL, M;

MIMPYHA IOMEIICHUS, M;

BBICOTA ITOMEIIEHHS, M;

rryOMHA TTIOMEIIEHHS, M;

JUIMHA CBETOBOTO IpoeMa (hoHaps, M;

MIMpHHA CBETOBOTO IIpoeMa (oHaps, M;

IMIMPHHA CBETOBOT'O ITPOEMa OKHA, M;

BBICOTa CBETOBOTO ITPOEMa OKHa, M;

CyMMapHasi IIPHHA CBETOBBIX IIPOEMOB OKOH, M;

CyMMapHasi HIMPHHA CBETOBBIX IPOEMOB OKOH B NOMEIIEHHH C yYETOM IIPOCTEHKOB
MEXKAY HUMH, M;

pacdeTHas BBICOTA 3[JaHUs, IPOTUBOCTOSIIETO UCCIEAYEMOMY);

BBICOTA MOJIOKOHHUKA, M;

BBICOTA BEPXHEHW TpaHM CBETOBOTO MpOeMa HaJ YPOBHEM YCIOBHOH paboueii
MIOBEPXHOCTH, M;

BBICOTA BEpXHEH rpaHH CBETOBOTO NpoeMa HaJl YPOBHEM I10J1a, M;

pacdeTHas BBICOTa OT YCJOBHOH paboueil MOBEpPXHOCTH JO BBIXOJAHOTO OTBEPCTHUS
¢onaps, M;

pacdeTHas BBICOTa OT yCJIOBHOM pabodel MOBEpXHOCTH A0 HIDKHEH I'paHN OCTEKIICHUS
honaps, M;

BBICOTa CBETOIPOBOIHOM MIaXThI (hOHAPSI, M;

SKBUBAJICHTHASA JAJMHA IPOTUBOCTOSIIETO 3JaHU, M;

CpemHss OTHOCUTEIbHAS APKOCTh (hacagoB MPOTHBOCTOAIINX 3aHUIM;

MEepCIEKTHBHAS LIeHa dIIEKTPHYECKOH dHepruu, pyo/(kBT-4);

MepCIeKTUBHAS [IeHa TeIUIOBOH SHepruu, pyo/(kBrt-u);

1Iar yctaHoBku (oHapeii, M;

K03(h(pUIMEHT, TPUHUMAEMBI B 3aBUCUMOCTH OT THIa QOHApS;

OCBEIICHHOCTb, JIK;

OCBEILEHHOCTh B BEPTHUKAJILHOW IIOCKOCTH, JIK;

OCBEIIEHHOCTh B TOPU30HTAJILHOM TIOCKOCTH, JIK;

OCBEIIEHHOCTh paboveli MoOBEpXHOCTH, JIK;

YpOBEHb HOPMHUPOBAHHOH OCBELIEHHOCTH IPH CHCTEME KOMOMHMPOBAHHOTO OCBEILCHNS,
TK;

KpHUTHYECKast HAPY KHasI OCBEIIEHHOCTB, JIK;

MaKCHMallbHasi OCBEIIEHHOCTb, JIK;

MHHHMaJIbHAs! OCBEUICHHOCTb, JIK;

HOpPMHUpYeMasi OCBEIICHHOCTb, JIK;

OCBEIICHHOCTb OT OOIIEro OCBEIICHUS, JIK;

CpezHsIsl OCBEIIEHHOCTB, JIK;

ko3 punment ecrecreennoit ocsenienHoctn KEO, %;

HOPMHUPOBaHHBII KO3 (HUIMEHT eCTECTBEHHOW OCBEIIEHHOCTH, %0;

HOPMHUPOBAaHHBI  KO3()(UIMEHT  €CTECTBCHHOW  OCBEHICHHOCTH C  y4eTOM
CBETOKJIMMATHYECKUX OCOOCHHOCTEH MECTa PACIIOJIOKEHUS 3/IaHNH;

pacdeTHbI K03(h(UINEHT eCTECTBEHHON OCBEIIEHHOCTH, %0;

pacdeTHbIH cpeaHui K03((PUINCHT €CTECTBEHHON OCBELIEHHOCTH, %;

MHJICKC TTOMEIICHNS;

HHJIEKC CBETOBOTO mpoeMa (hoHaps;

BBICOTA 3JIaHHS OT HYJICBOIl OTMETKH, M;

pacdeTHas BbICOTa 3aTEHSIONIETO 3/aHus (OT YPOBHS I0JIa MCCIEIYyEeMOTo MOMEIICHHS
JIO 3aTEHSIONIHMX JIEMEHTOB SKPaHUPYIOLIETO 3AaHUs), M;



Kc:n — OTHOCHUTECJIbHAA HIMPHHA CBETOBLIX MPOEMOB, paBHAasA OTHOILICHUIO CyMMapHOﬁ U PHUHBL
CBETOBBIX MMPOEMOB OKOH K IIUPHUHE IMOMEILCHUS

Ki — k03¢ (ULINEHT, 3aBUCSIIMIA OT TUIA 3aII0JIHEHUS] CBETOIIPOEMa;

Ks — TONPaBOYHBIA KOIQQHUITHEHT, 3aBUCAIINI OT pa3MepOB OMELICHUS;

Ke — k03¢ (HULINEHT CBETOIIepe1ayuy;

Kz — ko3(dULUEHT, y4UTHIBAIOLMI HM3MEHEHUs BHYTPEHHEHl OTpa)kKeHHOH COCTaBIIAIOLIEH
KEO B nomemeHn# npy HATHIUHU POTUBOCTOSIINX 30aHUH;

K, — pacdeTHBI KO3 ¢UIHMeHT, yunThBatoumii cHIbkeHHe KEO U OCBEIIEHHOCTH B

mporiecce AKCIUTyaTallid BCJEICTBHE 3arps3HEHHS W CTAPEHHS CBETOIPO3PAYHBIX
3alOJIHEHUH B CBETOBBIX IIPOEMaxX, a TaKKe CHIDKEHHE OTpPaKalolMX CBOWUCTB
MIOBEPXHOCTEN NOMELLIEHUS;

| — paccTosiHHEe MEXAY 3AaHUSAMH (Hapy>KHBIMHU IIJIOCKOCTSMU CTEH 3AaHuil), M;

Iy — IIMpHUHA [IPoJIeTa 3AaHus, M;

It — pPaccTOosSHHME OT BHYTPEHHEH IOBEPXHOCTH CTEHBI CO CBETOINPOEMOM [0 PaCUYETHOH
TOYKH, M;

1 — pPaccTosiHUE OT OKHA HCCIIeyeMOro ITOMEIIeHHs 10 (acaa IKBUBAJIEHTHOTO 31aHUS, M;

my  — K03 }HUIMEHT CBETOBOTO KJIMMATa;

D — CBETOBOM IOTOK, JIM;

D, — CBETOBO IOTOK MCTOYHHKA CBETA, JIM;

B — KO3 UIHUEHT SIPKOCTH;

p — K03((UINECHT OTPaKESHHS OTIEIIOYHOTO MaTepraa,;

P~ — CPEIOHEB3BEUICHHBIA  KOOD(YHUUMEHT  OTpaXKEHHs  BHYTPEHHHX  MOBEPXHOCTEH
MOMEIICHUS;

Po — CpenHeB3BEIIeHHBIN K03 (MUIIEHT OTpaXkeHns (acana 3AaHus;

G,  — Hpamag coctaisomas KEO;

Gomp — OTpaxkeHHas cocrapisiomas KEO;

& — TeoMeTpUYecKuil KO3(PPHUIHNEHT €CTECTBEHHOTO OCBEIIEHHS, YYUTBHIBAIOUINHA TMPSMON
CBeT OT Heba mpr OOKOBOM OCBEIICHUH;

€y  — TEOMETPUYECKMA KOID(DHUIMEHT E€CTECTBEHHOTO OCBEUIEHMS, YYHTBHIBAIONIMN CBET,
OTPAKECHHBIN OT IPOTHUBOCTOSAIICTO 3JaHUS;

T, — 001wt k03¢ UIUEHT MPOIYCKaHHUs CBETa;

€3 — reometpuueckuit KEO B pacueTHO! TOUKe TPU BEpXHEM OCBEILCHUU;

€cp — cpenHee 3HaueHue reoMerpudeckoro KEO npu BepxHeM OCBEIIEHUH.

KiroueBble Cl10Ba: €CTECTBEHHOE OCBELIEHUE, COBMEIEHHOE OCBEIIEHHE, IPOEKTUPOBAHKE, JKUIIbIE
U O0IIeCTBEHHBIE 30aHUs

COJIEP’KAHUE

Beenenue

1 O6nacTp IpUMEHEHUS

2 HopMmaTHBHBIE CCBUTKH

3 TepMUHBI 1 OTIpeIeICHUSL

4 OO1mye MoI0KEeHUT

5 EcTecTBEHHOE OCBEILIEHUE

Bri6op 3nauenuit KEO

IIpoexTHpoBaHuE €CTECTBEHHOTO OCBELICHUS

6 CoBMeEILIEHHOE OCBEILIEHHE

Bri6op 3nauennii KEO u ocBemeHHOCTH

ITpoekTnpoBaHe COBMENIEHHOTO OCBEIICHHS

7 Pacyer ecTeCTBEHHOT'O OCBELICHUS

[IpenBapuTenbHBIN pacdeT IUIoa U cBeToBbIX poeMoB 1 KEO mpu 00KOBOM OCBEIICHUH
[IpenBapuTensHBII pacdeT miomaau cBeToBbix mpoemoB 1 KEO mpu BepxHeM OCBeIeHIH
[IpoBepounsrii pacuer KEO mpu 60k0BOM OCBEIIEHUH

[Iposepounsrii pacuer KEO nipu BepxHEM OCBEIIEHUH

Pacuetr KEO 0T cBeTOBBIX IPOEMOB, UMEIOLIUX (POPMY, OTIMYHYIO OT IPSIMOYTOJIbHUKA

8 HpOGKTI/IpOBaHI/IC €CTCCTBCHHOT'O 1 COBMEIICHHOT'O OCBCIICHUA HEKOTOPBIX TUIIOBBIX l'lOMeH_IeHI/Iﬁ
Kusie momeneHus



PaGoune kabuHeTsl, opHCHI

[IIxonbpHBIE KJIACCHI

BricTaBouHBIE IOMEIIEHUS

[TomemnieHns ¢ 3eHUTHBIMH M MIaXTHHIMH (DOHAPSIMH

9 Pacyer BpeMeHH UCIOIb30BaHUS €CTECTBEHHOTO OCBEIICHUS B IIOMELECHHUAX

10 TexHHKO-KOHOMHUYECKasl OIIEHKAa CHCTEM ECTECTBEHHOTO OCBELICHHUS 110 IHEPreTHYECKHM
3arpaTam

[punoxenne A TepMUHBI U OTIpeICTICHUS

[Ipunoxenne b Meronuka pacuera €eCTECTBEHHOTO OCBELLEHUS [IOMELIEHU

[Mpunoxenne B OcBemeHHOCTs PAa3TUYIHO OPUEHTHPOBAHHBIX IOBEPXHOCTEH IPH CIDIONIHOM
00JTaYHOCTH U TIPH SICHOM Hebe

[Tpunoxenne I OcHOBHBIE 0603HaUEHUS, IPUHATHIE B HacTosAmeM CBojie MpaBui



