Cucrema HOPMAaTHUBHBLIX TOKYMCHTOB B CTPOUTCIILCTBC

CBO/ ITPABWJI 110 ITPOEKTUPOBAHUMIO 1 CTPOUTEJIBCTBY

ECTECTBEHHOE OCBEUIEHME KWJIbIX 1 OBIIIECTBEHHBIX 3IAHUI
Natural lighting of residential and public buildings
CII 23-102-2003

YK 721:535.241.46:006.354(083.74)

HOPEJUCJIIOBHUE

1 PABPABOTAH Hay4Ho-nccnenoBaTeabCKuM WHCTHUTYTOM CTPOMTENBHOM (u3uku Poccuiickoit
aKaJIeMMHd  apXUTeKTypbl W crpoutenbHbix Hayk (HUUC®D PAACH) u ®enepanbHbM
TOCYIJapCTBEHHBIM YHUTapHBIM NpeAnpusTHeM — L[eHTpOM METONONOTHH HOPMHPOBAHUSA U
crarnaprusauu B crpoutensctse (OI'YII ITHC)

BHECEH VYmpapneHneM TEXHHYECKOTO HOPMHPOBAHHS, CTAaHIAPTHU3AIUMH W CEPTH(QHKANNN B
ctpourenscTBe U XKKX T'occrpost Poccun

2 OIOBPEH nns npumenenus nocranosieHueM ['occtpost Poccun ot 18 urons 2003 r. Ne 63

3 BBEJIEH BIIEPBBIE

BBEJEHHUE

Hacrosmuii CBox mpaBmil 10 NPOEKTHPOBAHHWIO ECTECTBEHHOT'O OCBEIIGHHS O KWIBIX U
00IIIeCTBEHHBIX 3/1aHuil pa3padoran B passutiue CHull 23-05-95* «EcTecTBeHHOE M MCKYCCTBEHHOE
OCBELICHUE.

CBO}I mpaBusl Ja€T OCHOBHBLIC TPHHIOWIBI MTPOCKTUPOBAHHUA MW METOABI pacyucTta, KOTOPBIC
00eCIICUHBAIOT BBINOJIHEHHE 00s3aTenbHbIX TpeboBanuit CHull 23-05-95* B wyactm, kacaromieics
BOIIPOCOB ECTECTBEHHOTO M COBMEIIEHHOTO OCBEIIECHHS KIJIBIX U OOIIECTBEHHBIX 3MaHHUH.

B CBozme mpaBmim mHpuBENCHBI METOABI pacdyeTa HOPMUPYEMBIX IapaMETPOB ECTECTBEHHOTO
OCBEIICHHS TIOMEIIEHHNH ¢ OOKOBOI M BepXHEH CHCTEMaMH OCBEICHHUS JUISL OTKPBITHIX TPOCTPAHCTB U C
Y4ETOM TOpOJCKOH 3aCTPOMKH C pa3lMYHBIMH CXEMaMH pPa3MEMICHUS 3JaHWH OTHOCHTENIBHO JpyT
Jpyra, MPHUBEACHBI TAK)XE METOJbl pacyeTa CBETOTEXHHYECKHX MapaMeTpOB, BXOJSIIMX B OCHOBHBIC
(hopMyIBI pacueTa KO PHUIMEHTA ECTECTBCHHON OCBEIIICHHOCTH.

CBOJ1 IPaBHJI COACPIKUT PEKOMEHIAINH 110 TIPOSKTHPOBAHUIO COBMEIIEHHOT'O OCBEIICHHS, BEIOOPY
ypOBHeﬁ HUCKYCCTBCHHOI'O OCBEIICHUSA B COBMeI].ICHHOﬁ CUCTEME B 3aBUCHMOCTU OT BpPEMCHU
UCTIONB30BaHMS €CTECTBEHHOTO CBETA B IOMEIIICHHUH.

[Ipumenerne CBoma mpaBmil OyIeT CIIOCOOCTBOBATH NMPHHATHIO 00J€e SKOHOMHYHBIX MPOEKTHBIX
pELICHUH 1 SKOHOMUH TETIJIOBON SHEPTUH.

IIpn paszpaborke CBoxa mpaBWJI HCIIOJIB30BAHBI MOJOKEHHS JeHCTByommx B Poccuiickoi
®denepannyt HOPMAaTHBHBIX JJOKYMEHTOB.

[lo mepe HakomjIeHUs OIbITA HPOEKTUPOBAHMS, CTPOUTEIbCTBA W HKCIUIyaTallMM JKWIBIX U
O6I]_[eCTBeHHBIX 3)IaHI/II\/’I C pa3IndYHbIMU CUCTEMaAaMU CCTCCTBCHHOT'O OCBCHICHUA 6y}1€T
poaHaau3upoBaHa 3G(GEKTHBHOCTh YCTaHOBICHHBIX B CBOJIC MPABHII MOJOKCHUN U OYyAyT BHECEHBI
HEOOXOANMBIE N3MEHEHHS B HOPMATHBHBIC JTOKYMEHTBHI.

Hacrosmuit CBox mpasun pazpaboranu: B.A. 3emyos (oTB. ucnionuutens), B.I. 'aeapun (HUNCD
PAACH).
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1 OBJIACTh IPUMEHEHUS

Hacrostmuii CBoj mpaBWJI yCTaHaBIMBaeT TpeOOBaHUS MO TPOSKTUPOBAHUIO €CTECTBEHHOTO M
COBMEIIEHHOTO OCBEIIEHUs JKWIBIX M OOIIECTBEHHBIX 3maHuii B coorBeTcTBUH co CHull 23-05,
MPeIyCMAaTPUBAIOIINE ONTHMAIBHOE DPEIICHHE CHCTEM OCBEIIeHWs, obOecrednBaromee KoM(GOpPTHBIE
YCIIOBHS 3pUTEIBHBIX Pa0OT.

Hacrosimuit  CBoj mpaBuil  pacHpoOCTpaHsieTCsl Ha MPOEKTHPYEMbIE, PEKOHCTPYHpPYEMbIE U
AKCILTYaTUPYEMEIE JKHUIIbIC U OOMICCTBEHHBIC 3aHUs.

2 HOPMATHUBHBIE CCBIJIKHA

B nacrosimem CBojie npaBmiI IPUBEIEHBI CCHUIKH Ha CIEAYIONINE HOPMATUBHBIE TOKYMEHTHI:

CHull 2.08.02-89* OOrmecTBeHHBIE 31aHU U COOPYKCHUS

CHull 23-01-99* CtpounTensHast KITIMaTOIOTHS

CHulI 23-02-2003 TennoBas 3ammTa 3JaHUH

CHull 23-05-95* EcTecTBeHHOE M UCKYCCTBEHHOE OCBEIIICHIE

CHull 31-01-2003 3nanus *xuabsle MHOTOKBapTUPHBIE

CII 23-101-2004 ITpoekTrpoBaHKE TEMJIOBO 3alUTHI 31aHUIH

I'OCT 26602.4—99 brnoxu okoHHbIE M OBEpHBIE. MeTon ompeneneHus obmero ko3dduimenrta
MIPOIyCKaHUs CBETa

3 TEPMHUHBI U OITIPEJEJIEHUSA

TepMI/IHLI C COOTBCTCTBYIOIIIMMMU OIIPEACICHUAMU ITPHUBCJACHBI B IIPUIIOKCHUN A.
OCHOBHEIE 0603Ha‘~leHI/I$[, IMMPUHATBIC B HACTOALICM CBOL[C IpaBuJi, IPUBCACHBI B TPUITOKCHUN I.

4 OBIME NMOJIOKEHUSA

4.1 Ilpyn nNPOSKTHPOBAHWM ECTECTBEHHOTO OCBELICHHS 3HaHMIl ClIeIyeT PYKOBOACTBOBATHCS
TpeboBanusamy, ycranoBieHHBIMH CHull 23-05, ykasaamsamu Hactosamero CBoma MpaBWI M IPYTUX
JIOKYMEHTOB, YTBEP)KJICHHBIX M COTJIACOBAHHBIX B YCTAHOBJICHHOM ITOPSIIIKE.

Ilpy NPOEKTHPOBAHMM OCBEIICHUS CJIEAYeT NPEANOYNTaTh BApUAHTBHL, KOTOpPBIC ITO3BOJISIOT
obecrieunBaTh HOPMATHBHBIE TPEOOBAHUS C HAWMEHBIIMMH JHEPreTHYECKUMH M MaTepHaJbHBIMU
3aTpaTami.

4.2 Cucrema ecTeCTBEHHOT'O OCBEIIEHHUS TOJKHA 00ECTIeUNBATh!

HOPMHPOBaHHBbIC 3HauyeHUs Kod(pduirenta ecrectBeHHor ocBenieHHoctH (KEO) Ha paboumx
MECTaxX WM B PACUCTHOI TOYKE TOMEIICHHS;

perimaMeHTHpyeMble TpeboBaHMA K paBHOMepHOcTH pacupeneneHuss KEO B paboumx 30Hax
TIOMEIICHUS;

HOPMHPOBaHHOE 3HaYeHHE KO3 PHIIMEHTA 3anaca;

MaKCHMaJIbHOE BPEMSI HCIIOJIb30BaHUsI €CTECTBEHHOTO CBETA.

5 ECTECTBEHHOE OCBEIIIEHUE
BbIGOP 3HAYEHU KEO
5.1 B cootBerctBuu co CHull 23-05 teppuropus Poccuiickoit denepannu 30HUpOBaHA Ha MATh

rpyan aiMUHUCTPAaTUBHBIX paﬁOHOB 10 pecypcaM CBETOBOT'O KiIMMaTa. HepequL AIMUHUCTPATUBHBIX
paﬁOHOB, BXOJAIUX B I'PYIIIIbL 00€CIIEYEHHOCTH €CTECTBEHHEIM CBCTOM, IPUBCACH B Ta6ﬂHHe 1.
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Tabmuna 1

Howmep rpynmnsl

aIMUHHACTPATUBHBIX AJIMUHUCTPAaTUBHBINA paiioH
parioHOB
1 Mockogsckas, CmoneHckas, Bragumupckas, Kamyxckas, Tymsckas, Psa3aHckas,

Hwxkeropoackas, Csepanosckas, Ilepmckas, UYensOunckas, Kyprauckas,
HoBocubupckas, Kemeposckas obmacty, PecryOnmka Mopaosust, Uysamickas
Pecniy6inuka, Y nmyprckas Pecriyonuka, Pecriyonuka batkoprocran, Peciy6nnka
Tarapcran, KpacHospckuit kpait (ceBepHee 63° c.m.). Pecmybnuka Caxa
(Axytus) (cesepHee 63° c.m.), UyKOTCKHI aBTOH. OKPYT, XaOapOBCKHH Kpaii
(ceBepHee 55° c.L.)

2 Bbpsnckas, Kypckas, Opaosckad, benropoackas, Boponexckas, Jlunenxas,
TamboBckas, Ilensenckas, Camapckas, YiuesHOBcKas, OpeHOyprckas,
CapatoBckast, Bonrorpanckas o6mactu, Pecnyonmuka Komu, Kabapauno-
bankapckass Pecriyonmuka, PecyOnuka CesepHass Ocerusi-Ananus, YeueHckas
Pecmy6nmka, Pecriy6inka Marymerns, XanTel-MaHCHHCKUN aBTOHOMHBIN OKPYT,
PecniyOnuka Anraii, KpacHosipckuii kpait (rosxHee 63° c.iir.), Pecnyosimka Caxa
(Axyrus) (roxHee 63° c.m.), Pecrmyommka TwBa, PecmyOmmka BypsTus,
YutuHcKast obmacTh, XabapoBckuil kpait (roxmee 55° c.m.), MaramaHckas,
CaxanmHcKkasi 001acTu

3 Kamununrpaackas, IlckoBckas, Hosropoackas, Tsepckasa, SpocnaBckas,
WBanosckast, Jlenunrpanckas, Bomoroackas, Kocrpomckasi, Kuposckasi o6nact,
Pecriyonmuka Kapenus, SImano-Henenxuii aBTOHOMHBIH OKpyr, HeHeuxunit
AaBTOHOMHBIN OKpYT

4 Apxanrenbckas, MypMaHckas 00J1acTi

5 Pecrryomuka Kanmbikust, PoctoBckast, Actpaxanckas obmacti, CTaBpOITOIbCKAH
kpait, KpacHomapckuii kpaif, Pecmybmmka Jlarectan, Awmypckas o0JacTb,
ITpumopckuii kpait

5.2 3navenns KEO B XmibIX W OOIIECTBEHHBIX 3IAHUSAX, PACHOJOXKECHHBIX B IEPBOU TpyIIe
AJIMUHUCTPATUBHBIX paiiloHOB, IPUHIMAIOT B COOTBETCTBUU ¢ npuioxennem 1 CHull 23-05.

5.3 3nauenns KEO B XmibIX ¥ OOMIECTBEHHBIX 3[JAaHUSAX, PACHOJIOKCHHBIX BO BTOPOM, TpEThEH,
YEeTBEPTOH U IATOH IpymIaXx aAMUHUCTPATUBHBIX PaiiOHOB, ONIPEEIIIOT 0 (GOopMyIie

ev= e, my, (1)

rie N — HOMep TPYINITbl aIMHHUCTPATUBHBIX paiioOHOB 10 Tadmmme 1;

e, — HopMupoBanHoe 3HaueHne KEO no mpumnoxenuto 1 CHull 23-05;

my — K03((UIMEHT CBETOBOTO KJIMMaTa, IPUHUMAaeMbIi 1o Tabuuie 2.

Ta6nuia 2
OpueHTanusi CBETOBBIX KoahdunpeHT cBETOBOrO KIumara my
CBeToBbIE MPOEMBI NPOEMOB 110 CTOPOHAM Howmep rpynnbl aiMHUHUCTPATUBHBIX PailOHOB
TOPU30HTA 1 2 3 4 5
B HapyxHBIX cTeHax C 1 0,9 1,1 1,2 0,8
3JaHUHU 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 3enuTHBIX QoHapsIX — 1 0,9 1,2 1,2 0,75
IIpumeuanne — C — ceBepHast; CB — ceBepo-BocTouHas; C3 — ceBepo-3amagnasi; B — Boctounas; 3 —
3anagnas; FO — roxxHas; FOB — roro-socrounas; KO3 — roro-3anajaHasi OpueHTAIHSL.

[onyuennsie o popmye (1) 3HaYESHUS CIEAYET OKPYIIIATH 10 ACCITHIX JI0JIEH.
3uayenns KEO yBs3pIBalOT ¢ HOPMHPOBAaHHBIMH 3HAYCHHUSMH OCBEIIeHHOCTH E, OT
HCKYCCTBEHHOTO OCBEIICHHS IPU PA3JIMYHBIX 3PUTENBHBIX PaboTax uyepe3 KPUTHYECKHUE HAPYKHbIE
OCBEIICHHOCTH TI0 (popMyIie
E,=0,0le, E,, 2
TJIe €, — PACUYCTHBIA KOI(PHUIIMECHT eCTECTBEHHOI OCBEIIEHHOCTH;
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E,, — KpuTHdeckas Hapy»KHasi OCBEILIEHHOCTb.
INPOEKTUPOBAHMUE ECTECTBEHHOI'O OCBEIIEHUS

5.4 TIpoexTnpoBaHHE €CTECTBEHHOTO OCBEIICHWS 3MaHWU IOJDKHO 0a3MpoBaThCsA Ha HM3YUCHUH
TPYAOBBIX IPOLIECCOB, BHITOIHACMBIX B IOMEIIEHISIX, a TAK)KE HA CBETOKIIMMATHIECKUX OCOOCHHOCTSAX
MecTa CTPOUTENbCTBA 3/1aHni. [Ipr 3TOM OIKHEI OBITH ONpEIeNIEHB! CIEAYIOIIIE TapaMeTphI:

XapaKTePUCTUKA U pa3psill 3pPUTEIHLHBIX padoT;

rpynIa aJMUHUCTPATUBHOTO paiioHa, B KOTOPOM IPEJIONAaracTcsi CTPOMTENBCTBO 3/1aHUS;

HopMupoBanHoe 3HayeHne KEO ¢ yyeroMm xapakrepa 3pHUTEIbHBIX pabOT M CBETOKIMMATHYECKHX
0CcOOEHHOCTEH MecTa PACIOIOKESHUS 3/IaHNH;

TpeOyeMasi pABHOMEPHOCTh €CTECTBEHHOT'O OCBEILICHUS;

MIPOAOIDKUTEIHHOCTD MCIIONB30BAHNS €CTECTBEHHOTO OCBEIICHHS B TEUEHHE CYTOK JJIS PA3ITUIHBIX
MECSIIIEeB Tof[a ¢ YIeTOM Ha3HaueHIsI IOMEIICHNUS, pekuMa paboThl U CBETOBOTO KIIIMaTa MECTHOCTH;

HEOOXOANMOCTb 3aIIUTHI TOMEIIEHNUS OT CIIETISAIIETO ICHCTBHS COHEYHOTO CBETA.

5.5 TIpoexTupoBaHHE ECTECTBEHHOTO OCBCIICHHS 3JaHUS CIEIyeT BHINMONHATH B CICHYIOIICH
MOCTIEI0BATENbHOCTH:!

1-ii 3Tan:

omnpezeneHne TpeOoBaHU K €CTECTBEHHOMY OCBELICHHUIO MTOMEIICHHH;

BBIOODP CHCTEM OCBEIICHUS,;

BEIOOp THITOB CBETOBBIX IPOEMOB M CBETOIPOIYCKAIOMINX MaTEPHAIIOB,;

BEIOOP CPE/ICTB /TSl OTPAHWYCHUS CIIETISIIET0 NeHCTBHS IPSIMOTO COTHEYHOTO CBETA;

y4eT OPHEHTAINH 37[aHusI U CBETOBBIX MPOEMOB TI0 CTOPOHAM T'OPHU30HTA;

2-ii 3Tam:

BBINOJIHEHHNE TPE/IBAPUTEIBHOIO pacueTa eCTECTBEHHOTO OCBEICHMs MOMEUICHUH (ompeseneHue
HEOOXOAMMOH IO CBETOBBIX IPOEMOB);

YTOUHEHHE MapaMeTPOB CBETOBBIX IIPOEMOB U IMOMEILIECHHU;

3-if aTam:

BEITIOJTHEHHE MTPOBEPOYHOTO PacyeTa €CTECTBEHHOTO OCBEIICHHUS TIOMEIIICHHI;

OIIpeieNIeHNe TTIOMEIIeHNH, 30H U yIaCTKOB, MMEIONINX HEIOCTaTOYHOE 10 HOPMaM ECTECTBEHHOE
OCBEIIECHHUE;

orpefielieHie TpeOOBaHUI K TOMOTHUTEIHPHOMY MCKYCCTBEHHOMY OCBCIICHHIO ITOMEUICHUH, 30H H
Y4aCTKOB C HEZIOCTaTOUHBIM €CTECTBEHHBIM OCBEILCHHEM;

omnpezeneHne TpeOoOBaHUN K IKCIUTyaTallii CBETOBBIX IIPOEMOB,;

4-ii aTan:

BHECCHUC HeO6XOI[I/IMLIX KOPPEKTUB B IMPOCKT E€CTCCTBCHHOT'O OCBCUICHUA U HOBTOpHLIﬁ
MIPOBEPOYHBIN pacdeT (Ipu HEOOXOTUMOCTH).

5.6 Cucremy ecTecTBEHHOTO OCBemIeHHs 34aHHUA (OOKOBOe, BepxHee WM KOMOWHHPOBAHHOE)
CJIeTyeT BHIOMPATH C YUETOM CIIEAYIONINX (pakTOpoB:

Ha3HAUYEHUS W TMPHUHATOIO AaAPXUTEKTYPHO-IUTAHUPOBOYHOTO, OOBEMHO-IIPOCTPAHCTBEHHOTO U
KOHCTPYKTUBHOTO PELICHUs 3/IaHuS;

TpeOOBaHMI K €CTECTBEHHOMY OCBEIIECHHIO IIOMEIIEHHH, BBITEKAIOUIMX M3 O0COOCHHOCTEH
TEXHOJIOTUH TMPOU3BOJICTBA U 3pUTENLHON paboThl (cM. 4.2 1 5.2);

KJIMMAaTHYECKUX M CBETOKIIMMATHYECKUX OCOOCHHOCTEH MECTa CTPOMTENILCTBA;

SKOHOMHYHOCTH €CTECTBEHHOTO OCBEMICHUS (II0 YHEPTETHUECKIM 3aTpaTaM).

5.7 Bepxuee © KOMOWHHPOBAaHHOE €CTECTBEHHOE OCBEIICHHE CIIEAyeT IPUMEHATH
MIPEUMYIIECTBEHHO B OJHOITAXHBIX OOIIECTBEHHBIX 3/MaHMAX OOJBIION IUIOMmany (KpbIThIE PHIHKH,
CTaJINOHBI, BEICTABOYHFIC ITABUIHOHBI U T. II.).

5.8 bokoBoe ecTecTBEHHOE OCBEIIECHHE CJEAYeT NPUMEHSITh B MHOTOATa)XHBIX OOLIECTBEHHBIX U
KWJIBIX 3JJaHUSIX, OJHOITAXKHBIX JKWIBIX 31aHHSX, & TAK)KE B OJJHOITAXKHBIX OOILECTBEHHBIX 3/1aHUSX, B
KOTOPBIX OTHOLICHUC F.]'Iy6I/IHBI HOMCHIGHI/Iﬁ K BBICOTC BerHeﬁ rpaHu CBETOBOI'0 IIpo€Ma Hal
YCJIOBHOM paboueii MOBEPXHOCTHIO HE MPEBBIIIACT 8.

5.9 IIpu BEIOOpE CBETOBBIX IPOEMOB M CBETOMPOITYCKAIOIINX MAaTePHAIIOB CIEyeT YIUTHIBATE:

TpeOOBAHMUS K €CTECTBEHHOMY OCBEIIEHHUIO ITOMENeHHH (cM. 5.4);

Ha3Ha4YeHue, 00bEMHO-TIPOCTPAHCTBEHHOE W KOHCTPYKTHBHOE PEIICHNE 3/IaHHUS;

OPHEHTAIIHIO 3/IaHS [T0 CTOPOHAM TOPH30HTA;

KJIMMaTHYEeCKUE U CBETOKIMMATHYECKHE OCOOCHHOCTH MECTa CTPOUTENIBCTBA;

HEOOXOANMOCTb 3aIIUTHI TOMEIEHUIH OT UHCOJISLINY;

CTETICHb 3arpsI3HEHUS BO3IyXa.

5.10 TIpu mpoekTHpoBaHUKM OOKOBOT'O €CTECTBEHHOTO OCBEIICHHMsI CIIEyeT YUWUTHIBATh 3aTCHEHHE,
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C03/1aBaeMoe MPOTUBOCTOSIIUMY 3[JaHUSAMU. YUeT 3aTeHEHUS IIPOU3BOJAT B COOTBETCTBUU C Pa3/IesioM
7 Hacrosiiero Cojia npaBul.

5.11 Cgseronpo3pauHble 3alOJHEHHS CBETONMPOEMOB B JKWJIBIX M OOIIECTBEHHBIX 3aHUSIX
BbIOKMpatoT ¢ yueroM TpeboBanuii CHull 23-02.

5.12 Ilpu OOKOBOM ECTECTBEHHOM OCBEIIEHHH OOIIECTBEHHBIX 3JaHUH C IOBBIIICHHBIMH
TpeOOBAaHUSAMH K MOCTOSIHCTBY €CTECTBEHHOTO OCBEIICHHUS W CONHIE3aIuTe (HalpuMep, KapTUHHBIE
rajepen) CBETOBBIE IPOEMBI ClIelyeT OPHEHTHPOBATh Ha CEBEPHYIO 4eTBepTh ropu3oHTa (C-C3-C-CB).

5.13 Bre10op ycTpOHCTB AJIsl 3aLIUTHI OT CIEIISIIETO NEHCTBUS MPSIMOTO COTHEYHOTO CBETA CIEIYET
MIPOU3BOUTH C YUETOM:

OPHEHTAIH CBETOBBIX IPOEMOB IO CTOPOHAM FOPU30HTA;

HaIpaBICHUS COJHEYHBIX JIyded OTHOCHUTEIBHO YeJOBEKa B IIOMEIIEHHH, HMEIOIIEro
(MKCHPOBAHHYIO JIMHUIO 3peHHs (YUCHHUK 32 MapTOH, YePTEKHUK 32 YEPTEHKHON JOCKOU H T. I1.);

pabodero BpeMeHH CYyTOK M TO/Ia B 3aBUCHMOCTHY OT Ha3HAYCHHS IOMEIICHNS,

pasHUIBI MEXITy COJHEYHBIM BpEeMEHEM, M0 KOTOPOMY IIOCTPOEHBI COJIHEYHBIC KapThl, H
JIEKpETHBIM BpEMEHEM, MTPUHSTHIM Ha TeppuTopuu Poccuiickoit denepannu.

[Ipu BEIOOpE CPEACTB VIS 3alIUTHI OT CIEISIIETO ACHCTBHUS MPSIMOTO COJTHEYHOTO CBETA CIEHYET
PYKOBOJICTBOBAaThCSl TPEOOBAaHUSIMHU CTPOHMTENBHBIX HOPM M TPAaBWIJI MO MPOEKTUPOBAHUIO JKHIIBIX U
oOmectBennbix 3nannii (CHull 31-01, CHull 2.08.02).

5.14 Tlpu omHocMeHHOM pabodeMm (y4yeOHOM) Mpolecce W TPHU IKCIUTyaTallMd TOMENIEHUH B
OCHOBHOM B TME€PBYIO IIOJIOBHUHY JAHSA (HAaIpUMep, JIEKIHOHHBIE ayJUTOPHUH), KOTAA TIOMELICHUS
OpUCHTHPOBAaHBl Ha 3alaHyl0 dYeTBEPTh TOPHU30HTA, NIPUMEHEHHE COJHIIC3ANINTHBIX CPEICTB
HEeoO0s3aTEeIHHO.

6 COBMEIIEHHOE OCBEIIIEHUE

6.1 CoBMCIIEHHOE OCBCUICHUE IOMCIICHUI JKWJIBIX M OOIIECTBCHHBIX 3IaHUI JOMyCKaeTCs
MpeayCMaTPUBATh B CIIydasX, KOrJa 3TO TPeOyeTCs MO YCJIOBHSAM BbIOOpa paldOHAIBHBIX OOBEMHO-
IJTAHUPOBOYHBIX WJIM TPaJOCTPOUTENBHBIX PEUICHUH, 32 HMCKIIIOUEHHWEM J>KWJIBIX KOMHAT JOMOB U
OOIIEeKUTHH, TOCTUHBIX ¥ HOMEPOB T'OCTHHMII, CTIAJIbHBIX ITOMEIICHUH CaHATOPHEB M IOMOB OTIBIXA,
TPYIIIOBBIX W WIPANbHBIX IMOMEUICHWH MJETCKUX JOMIKOJBHBIX YUPEXKIEHHH, MalaT JedeOHo-
MPOPUIAKTUICCKUX YUPEKICHUH.

[Ipumeuanus

1 COBMeH_[eHHBIM OCBCHICHUEM HAa3bIBalOT OCBCIICHHUC, IIPU KOTOPOM B CBETIIOC BPEMS CYTOK OJHOBPEMEHHO
HCHOJIB3YIOTCs eCTeCTBeHHBIﬁ u PICKyCCTBeHHLIﬁ CBET, IIPpU 3TOM HEAOCTATOYHOC I10 YCJIOBUAM SpHTCHLHOﬁ
paboTHI €CTECTBEHHOE OCBELIEHHE JOMONHSIIOT UCKYCCTBEHHBIM OCBELIEHHEM.

2 COBMeH.IeHHO@ OCBCIIICHUEC yCTpaI/IBaIOT TOJIBKO B IIOMCHICHUAX C HEAOCTATOYHBIM €CTCCTBECHHBIM
OCBEIL[EHHEM, B KOTOpBIX pacyeTHoe 3HaueHHe KEO cocrapmsietr menee 90 % HOpMUPOBAHHOTO.

BbIBOP 3HAYEHUI KEO 1 OCBEIIEHHOCTH

6.2 Hopmuposanubie 3HaucHuss KEO mpu COBMEIICHHOM OCBCIICHHH B JKHIIBIX U OOINECCTBEHHBIX
3MAHUSIX, PACIOJIOKEHHBIX B TIEPBOW TPYIIE aJMHHUCTPATHBHBIX pPalOHOB 00ECICUCHHOCTH
©CTECTBEHHBIM CBETOM, B 3aBUCHMOCTH OT Ha3HA4YCHHsI TOMEIICHUs CleAyeT NpPUHUMATH TIO
npunoxenuto 1 CHull 23-05.

6.3 HopmupoBannsie 3HadeHns KEO mpr COBMEIIEHHOM OCBEIICHHH B JKHIIBIX M OOIIECTBEHHBIX
3/1aHUSIX, PACIOJIOXKEHHBIX BO BTOPOM, TPEThEH, YETBEPTOM M IATOW Ipynnax aJMHUHUCTPATHBHBIX
paiioHOB, ciexyer ompenensate mo ¢opmyne (1). IlomydeHHBIC 3HaYCHHS OKPYIIISIOT JO JCCATBIX
TOJEN.

6.4 HopmupoBaHHbIe 3HAU€HUSI OCBEUICHHOCTH TMIPH COBMEIIEHHOM OCBEIIEHUU CIEAyeT
IIPUHUMATh B cCOOTBETCTBUH ¢ npuiioxkeHueM 1 CHull 23-05 ¢ yuetom 6.5 u 6.6 CHull 23-05.

6.5 IIpu coBMEIICHHOM OCBEIIEHHH HOPMHUPOBAHHYIO MCKYCCTBEHHYIO OCBEIICHHOCTh B YUE€OHBIX U
y4eOHO-ITPOU3BOJICTBCHHBIX MMOMEIICHUAX IIKOJI, IIKOJI-HHTEPHATOB, MPOGECCHOHATBHO-TEXHUISCKUX
U CpPEeTHHMX CHENHANTbHBIX y4YeOHBIX 3aBEJCHHWU CieqyeT MOBHINATh HAa OJHY CTYICHb IO MIKalle
OCBEIIEHHOCTH.

6.6 Ilpu COBMEIICHHOM OCBCIICHHH TOMEUICHUN XWIBIX M OOIICCTBEHHBIX 3JaHUH C OOKOBBIM
€CTECTBEHHBIM OCBELIEHHEM, B KOTOphIX pacuerHoe 3HaueHue KEO cocraBiser 80 % u meHee
HOPMHUPOBAHHOTO 3HAYEHHsI MPU €CTECTBEHHOM OCBEIEHWH, HOPMBI MCKYCCTBEHHOW OCBEIIEHHOCTH
MOBBIIIAIOT HA OJHY CTYIEHb MO IIKAJE OCBEIICHHOCTH. IIpu OOKOBOM €CTECTBEHHOM OCBCIICHHUH
TOPTOBBIX 3aJIOB MarasuHOB U 3aJI0B Oy(heTOB, pa3aaTOYHbIX MPEANPHUATHI OOIIECTBEHHOTO MUTAHUS
JIorrycKaeTcsl mpuHUMaTh pacueTHble 3HaueHHss KEO B mpenenax ot 60 % 1o 30 % HOpMHPOBaHHBIX
3radeHnit KEO npu moBBIIIIEHNH HOPM HCKYCCTBEHHOTO OCBEIICHHUS B CHCTEME OOIIETr0 OCBEIICHHS Ha
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OJIHY CTYIICHb IO IIKAJIC OCBEIIICHHOCTH.

6.7 Ilpu COBMEIICHHOM OCBEIICHUH TTOMEIICHUIA OOIICCTBEHHBIX 3MaHUM, O(OUCHBIX TOMEIICHHN,
Y4eOHBIX U yYCOHO-IIPOU3BOJCTBCHHBIX MMOMCIICHHUNA IIKOJ, IIKOJ-HHTEPHATOB, MPO(ECCHOHAILHO-
TEXHUYECKUX U CPEIHUX CIEIHATBHBIX YYCOHBIX 3aBEICHHN CIEIyeT MpPeayCMaTpUBaTh pa3zeibHOE
BKJIFOUCHHUE PSIIOB CBETUIILHUKOB, PACTIOIOKEHHBIX APAILIEIIFHO CBETOMPOESMAM.

HNPOEKTUPOBAHUE COBMEIIEHHOI'O OCBEIIEHUA

6.8 IIpoexTnpoBaHNE COBMEIIEHHOTO OCBELICHUS OCHOBBIBAECTCSl HA MPEBAPUTEIEHOM W3yYEHUH
00bEMHO-IUIAHUPOBOYHOTO  PEICHHs 37aHusl, (YHKIMOHAIBHBIX IPOLECCOB, IPOTEKAIONIUX B
IIOMCIICHHUAX, CBECTOKJIIMMATHYCCKHUX U KIIMMAaTHUYCCKHUX 0COOEHHOCTEN MecTa CTPOUTEIILCTBA.

6.9 ITpoexTrpoBaHKE COBMEIICHHOTO OCBEILEHHUS BBITIOJIHSIOT B CICAYIOIIEH [10CIeA0BaTeIbHOCTH:

a) B COOTBETCTBHH C MICXOJHBIMI JaHHBIMA U TpeOoBaHUAME 6.2—6.4 HacTosmero CBoja MpaBwil B
3aBUCUMOCTM OT MeECTa paclojOoXeHUs 34aHus Ha Tepputopun Poccuiickoir  ®enepaunu
ycraHaBiIMBaloT HopMupoBaHHoe 3HaueHHe KEO 1 ocBemeHHOCTh OT MCKYCCTBEHHOTO OCBEIICHHUS B
MIOMEICHUH;

0) onpenemnsIoT XapaKTePUCTUKN CUCTEMbI €CTECTBEHHOTO OCBEIICHHS: TUII, pa3Mepbl, 3a0oHEHUE
U pacIiojo)kKEHHE CBETOBBIX ITPOEMOB, CBETOTEXHHYECKHUE MTapaMEeTPhl 3aII0JIHEHHUS] CBETOBBIX IPOEMOB;

B) ONPECACITIAIOT XapaKTCPHUCTUKU CUCTEMBI 06L[IGFO HUCKYCCTBCHHOT'O OCBCICHUA: TUII, KOJTUYECTBO
M CBETOBOM IIOTOK HCTOYHHKOB CBC€Ta, THII W KOJHUYCCTBO CBCTHJIBPHHUKOB, HX CTOHMMOCTHBIC WU
CBETOTEXHUUYECKHE XapaKTEPUCTHKH, BPEMS HCIOIb30BaHNS HCKYCCTBEHHOTO OCBEIICHHUS;

I) OIpPEAENAIOT MECTO pAacloJOKEHWs 3JaHUs Ha KapTe CTPOHTENbHO-KIMMATHYECKOTO
paliOHMpPOBAaHUSI TEPPUTOPUH WM YCTAHABIMBAIOT OCHOBHBIC KIMMATHYECKHE ITApaMETPhI: CPEIHIOI0
TeMIIepaTypy HanOosiee XOJIOJHOM ISITUAHEBKH, CPETHIOID TEMIepaTypy HapyKHOTO BO3IyXa 3a
OTONUTENBHBIA TEPHOJ; TPOJODKHTEIBHOCTh  OTOIHUTENBHOTO  TEPHOJA; MPOAOIDKUTEIBHOCTh
BEHTUJISILIHOHHOTO IIE€PUOAA; CPEAHECYTOUHbIE 3HAYEHUS CYMMapHOW COJHEYHOW paJualiy Ha
Pa3IMuHO OPUEHTUPOBAHHBIC TOBEPXHOCTH;

I[) BBIMIOJHAKOT pacueT CpOKa OKYHAC€MOCTH 3arpar JId CICAYIOUMNUX TPEX BapHUAHTOB CUCTEM
COBMEIIICHHOTO OCBEIICHUS:

mepBelii — pacdetrHoe 3HaueHne KEO paBHO HOpMUpOBaHHOMY WiIH OOJbIIEé €ro mpu
€CTECTBEHHOM OCBEILCHH;

BTOpOoii — pacuetrHoe 3HadeHHe KEO coOTBETCTByeT HOPMHUPOBAaHHOMY MpPH COBMELIEHHOM
OCBeIIIeHNHN Oe3 MOBBIILICHNST HOPMBI HCKYCCTBEHHOM OCBEIIEHHOCTH;

Tpetuii — pacuetHoe 3HaueHHMe KEO coOTBeTCTBYeT HOPMHPOBAaHHOMY IIpU COBMEIIEHHOM
OCBCHICHUU C MOBBIIICHUEM HOPMBI HCKyCCTBeHHOﬁ OCBCHICHHOCTU Ha OAHY CTYIICHb IO MIKAJIC
OCBEILIEHHOCTH;

€) BBIOMPAOT BapHaHT, 00ECTICUNBAIONINIA MHHUMAIBHBIH CPOK OKYIAaEMOCTH U YAOBJIECTBOPSIOMINI
tpeboBanusm CHull 23-05. PaBHoskoHOMUYHBIE (pa3nuyaroniuecs: He Oosiee yeM Ha 5 %) 1O CpoKy
OKYITaeMOCTH BapHaHThI OCBELICHUS CIIEIYET CPaBHUBATH IO CyMMapHBIM 3HeprosarparaM M BHIOpaTh
HalMEHEee SHEPTOEMKHH.

7 PACUET ECTECTBEHHOI'O OCBEIIIEHU A

7.1 Pa3meppl M pacmoioXe€HHE CBETOBBIX IIPOEMOB B IIOMELIEHHH, a TaKXKe COOMoAeHHe
TpeOOBaHMII HOPM ECTECTBEHHOTO OCBEUICHUS ITOMEIICHUI ONpPEAEIsIOT TPEIBAapUTENbHBIM U1
IIPOBEPOYHBIM pacyeTaMu.

IPEJIBAPUTEJILHBIA PACYET ILIOIIAIM CBETOBBIX ITIPOEMOB ¥ KEO ITPH
BOKOBOM OCBEILIEHUH

7.2 IIpenBapuTenbHBINH pacuyeT pa3MEpOB CBETOBBIX MTPOEMOB Ipu OOKOBOM OCBEIIEHHM Oe3 ydeTa
HpOTI/IBOCTOHH_[I/IX 3)IaHI/II‘/II CJ'[C}IyCT HpOBO}II/ITB C HpI/IMeHCHI/ICM Fpa(bI/IKOB, HpI/IBEI[CHHBIX JJISL
TTOMEIICHUH KAJIBIX 3/IaHUI Ha PHUCYHKE |, JUIs MOMEIIeHNH OOIIEeCTBEeHHBIX 3JaHU — Ha PHCYHKE 2,
JUIS IOKOJNIBHBIX KJIacCOB — Ha pucyHke 3. Pacuer cremyeT NpOM3BOAWTH B  CIETYIOIICH
TOCJIEI0BATEIILHOCTH
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Pucynox 1 — T'paduk s onpeieNicHUs: OTHOCUTEIBFHOM TUIOMIAId CBETOBBIX MTPOEMOB A, /A, TIpU
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Pucynox 2 — I'paduk 11 OnpeneieHust OTHOCHTEIBHOM IIIOIIa i CBETOBBIX MPOEMOB A..,/A, TIpH
OOKOBOM OCBEIICHUH MMOMEIICHUH OOIIECTBCHHBIX 3MaHUI
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Pucynok 3 — I'paduk s onpeaeneHns OTHOCUTENFHON TUTOMIAaIH CBETOBBIX MIPOEMOB A, /A, IpH
OGOKOBOM OCBEIIICHWH HIKOJIBHBIX KIIACCOB

a) B 3aBHCUMOCTH OT pa3psja 3pHTENbHON paboThl WM Ha3HAUCHUsS IMOMENICHUS W TPYIIIEI
aJIMUHHCTPATUBHBIX paAlOHOB IO pecypcam cBeToBoro wimmara Poccuiickoii ®enepaumyu 1o
npunoxennto M1 CHull 23-05 onpenenstor HopmupoBanHoe 3Haueane KEO mns paccMatprBaeMoro
TMOMEIICHUS;

0) ompenemnsaroT TIAYONHY TOMEIIEHUS d,, BRICOTY BEPXHEH TPaHN CBETOBEIX NMPOEMOB HAJl YPOBHEM
YCIIOBHO# paboueil MoBepXHOCTH /g ¥ OTHOIICHUE d,/ho1;

B) Ha ocu abcumcc rpaduka (pucyHKH 1, 2 wim 3) ONPEnensioT TOYKY, COOTBETCTBYIOIIYIO
OIpeZIeTICHHOMY 3HAa4eHHIO d,/hy depe3 HalIEHHYI0O TOYKY IPOBOJAT BEPTHKAIBHYIO JIMHHUIO 0
nepecevyeHust ¢ KpUBOH, COOTBETCTBYIoIIEeH HopmupoBaHHOMY 3HaueHuio KEO. Ilo opaunare Touku
TIepeceUeHUsl ONPEACIIIIOT 3HAYCHUE A, o/Ay;

T) pa3ienuB HaljieHHoe 3HaueHue A. /A, Ha 100 1 yMHOXHMB Ha MJIOMAAb M0J1a, HAXOAT TUIOIIA b
CBETOBBIX IIPOEMOB B M,

7.3 B ciyuae xorma pa3Mepbl M PAcIOJIOKCHHE CBETOBBIX IMPOEMOB B TIPOEKTE 3MaHWUH OBLIH
BEIOpAHEI 110 APXUTEKTYPHO-CTPOUTEIBHBIM COOOpakeHIAM, IPeIBapUTEIbHBIN pacueT 3HaueHnH KEO
B TIOMEUICHUSX CIIEAyeT IPON3BOIUTE TI0 PHCYHKaM 1—3 B clieytomiel mocie10BaTeIbHOCTH:

a) 110 CTPOUTENBHBIM YepTeKaM HaxosT CYMMAapHYIO IIOIIA/lb CBETOBBIX IPOEMOB (B CBETY) A., U
OCBEIIAeMYI0 TUIOIA/Tb [T0J1a MOMEIICHUS A, ¥ ONPEACISIOT OTHOWEHUE A, o/Ay;

0) ompenessioT rIyOUHY IOMeIIeH s d,, BBICOTY BEpXHEH I'PaHU CBETOBBIX [IPOEMOB HaJl YPOBHEM
YCIIOBHO# paboueii MOBEPXHOCTH /g, ¥ OTHOMICHUE d,/ho1;

B) C y4ETOM THUIIA MIOMEUICHUI BBIOMPAIOT COOTBETCTBYIONIM# rpaduk (pucyHku 1, 2 wiu 3);

T) TI0 3HAUCHUSIM A. /A, 1 d./ho Ha TpadKe HAXOIAT TOUKY C COOTBETCTBYIOINM 3HaueHneM KEO.

I'paduxn (pucyrku 1—3) pa3paboTaHbl IPUMEHHUTENFHO K HAWOOJIEe YacTO BCTPEYAIOIIUMCS B
NPAaKTUKE TPOCKTHPOBAHMS TabapUTHBIM  CXEMaM IIOMEIIEHHWH ¥  THIIOBOMY  PEIICHHUIO
CBETOINPO3PAYHBIX KOHCTPYKINI — JIEPEBSIHHBIM CIIAPEHHBIM OTKPBIBAIOIIMMCS IIEpPEIUIeTaM.

Ecnu B mpoekTe 31aHKst MPUHSTHL APYTHE THITHI 3aII0JIHEHUS] CBETOBBIX MPOEMOB, TO HaWJICHHBIE 10
pucyHkaMm 1—3 3HaueHHs] OTHOCUTENBHOMN IUIOMIAN CBETOBBIX IIPOEMOB CIIEIyeT JEIHUTh, a 3HAUCHHUE

KEO ymuOXaTh Ha ko3¢ duuneHT K, IpUBEICHHbINA B TabnuIe 3.
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MIPEJIBAPUTEJIbHBINA PACYET ILIOIIAIM CBETOBBIX IPOEMOB U KEO ITPU
BEPXHEM OCBEIIIEHUU

7.4 Jlns npenBapuTEIbHOrO pacdeTa IUIOMIAAW CBETOBBIX IMPOEMOB IPH BEPXHEM OCBEIEHUU
CleqyeT TPUMEHSTh CleAyiomme rpadukd: Uil 3€HHTHBIX (oHapeir ¢ TiyOmHON mpoema
(cBerompoBoaHO# axThl) 10 0,7 M — 1O PUCYHKY 4; U MaXTHHIX (poHApel — 1Mo pucyHKam 5, 6;
U1 (oHapell NPSIMOYTOJBHBIX, TPANCIUEBUIHBIX, IIEA C BEPTUKAIBHBIM OCTEKICHHEM M IIea C
HAKJIOHHBIM OCTEKJICHHEM — TI0 PHCYHKY 7.

Tabmuma 3
3uaveHus ko3 unnenrta K, s
Tun 3anonHeHns rpaduKoOB Ha PHCYHKaX

1 2,3
OpvH cnoil OKOHHOTO CTEKJIa B CTaJbHBIX OJUHAPHBIX — 1,26
TIIyXUX Heperuierax
To ke, B OTKPBIBAIOIIUXCA NIepeIuieTax — 1,05
OpvH c1oif OKOHHOTO CTEKJIa B JIEPEBSHHBIX OJMHAPHBIX 1,13 1,05
OTKPBIBAIOLINXCS MEPEIieTax
Tpu cmos OKOHHOTO CTEKJIa B pa3AelbHO-CIApEHHBIX — 0,82
METAJUIMYECKUX OTKPBIBAIOIIUXCA MEpeIuieTax
To xe, B IEPEBSIHHBIX MEPEIIeTax 0,63 0,59
JBa cios OKOHHOTO CTeKJla B CTaJbHBIX JIBOWHBIX — 0,75
OTKPBIBAIOIINXCS MEperieTax
To xe, B NIyXHUX NeperieTax — —
CrexionakeTsl (ABa CJIOSI OCTEKJCHHS) B CTalbHBIX — 1,00
OJMHAPHBIX OTKPHIBAIOLINXCS TIeperuieTax ™
To ke, B IIIyxux meperurerax ™ — 1,15
CrexJionaxeTsl (TpU CJIOSI OCTEKJICHUS) B CTAIBHBIX TIIyXHX — 1,00
CIapeHHBIX IeperueTax ™
[IycToTenble CTeKIsIHHBIE OJIOKH — 0,70

* Ilpu nmpumenennu Apyrux BunoB neperuietoB (IIBX, nepeBsiHHbe U Ap.) K03hdHLIMEHT K; NIPUHUMAIOT 110

Tabsuie 3 10 NPOBEICHHUS COOTBETCTBYIOIIMX MUCITBITAHUH.

[Tnomans cBeTOBBIX IMpoeMoB (oHapeill A., ONpenessioT 1Mo rpagukaM Ha pucyHKax 4—7 B
CcIIeyIonIel ocie10BaTeIbHOCTH:

a) B 3aBHCUMOCTH OT pa3psjia 3pHUTENbHON paboThl WM Ha3HAUCHUsS IMOMENICHUS W TPYIIIEI
aJMHUHUCTPATUBHBIX PpallOHOB IO pecypcaM cBeToBoro immara Poccuiickoit ®Penepanuu 1o
npunoxkennto I CHull 23-05 wnu o dopmyne (1) onpenensitor HopMupoBanHoe 3Hauenne KEO s
paccMaTprUBaEeMOro IOMEIEHHS,;

0) Ha opamHATEe TpaduKa OIPEHENTIOT TOYKY, COOTBETCTBYIOIIYIO HOPMHPOBAHHOMY 3HAUCHHUIO
KEO, yepe3 HaliZIcHHYIO TOYKY IMPOBOISAT TOPU30HTAH O TIEPECEUCHUSI C COOTBETCTBYIOMIEH KPUBOH
rpaduka (pucyHku 4—7), o abcrpicce TOUKH NepecedeH st ONPEesioT 3HaueHUE A ¢/Ay;

B) pa3znenuB 3HaueHUE A.4/A, Ha 100 1 YMHOXWB Ha IDIOMIAIh ITOJIA, HAXOAT IUIOMIAh CBETOBBIX
npoeMoB (hoHapeit B M,

IIpensapurensHsblii pacueT 3HaueHuit KEO B nmomemeHusx cienyer NpoU3BOAUTE C MPUMEHEHHEM
rpaduKOB Ha pUCYHKaX 4—7 B CICIYIOMICH MOCIeI0BATeIBHOCTH:

a) TI0 CTPOUTEJIBHBIM YEpPTEXKaM HaXOIAT CYMMAapHYIO IUIOLIAlb CBETOBBIX NMPOeMOB (oHapei 4.4,
OCBEIIAEMYIO TUIOIA b TT0JIa TIOMETIEHUS A, ¥ ONPEACIISIIOT OTHOIEHHE A, 4/A.;

0) c yaueToM THIa poHAPS BEIOMPAIOT COOTBETCTBYIOIINI pUCYHOK (4, 5, 6 i 7);

B) Ha BEIOPaHHOM PHCYHKE 4Yepe3 TOUKY ¢ abcumccoil A.y/A, MPOBOAAT BEPTUKAIBHYIO JIMHHUIO 110
IepeceyeHrss C COOTBETCTBYIOIIMM TIpaWKOM; OpIMHATA TOYKHM IIepeceyeHusi OyneT paBHA
pacdyeTHOMY CpeJHEMY 3HaUCHUIO KO QHUIIEHTa ECTECTBEHHOW OCBEICHHOCTH €.
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Pucynok 4 — I'padux mns onpenenenus cpegnero 3HadeHus KEO e, B MOMEUIICHUSX ¢ 3¢HUTHBIMA
¢donapsimu ¢ riryonHON ipoema 10 0,7 M 1 pa3MepaMu B IUIaHE, M:
1-29x5,9; 2-2,7x2,7; 2,9x2,9; 1,5x5,9; 3 - 1,5x1,7
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Pucynok 5 — I'padux s onpeaenenus cpennero 3Hauenust KEO e, B 0011ecTBEHHBIX
MTOMEMICHUSAX C IMAXTHBIMU (POHAPSMH C TITyOMHOMH CBETONPOBOAHON MIAaxTH 3,50 M 1 pa3Mepamu B
IUTaHE, M:

1-29x5,9; 2-2,7x2,7; 2,9x2,9; 1,5x5,9; 3 - 1,5x1,7
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Pucynox 6— I'paduk nist onpeznenenus cpeanero 3Hauenns KEO e, B 0011eCTBEHHBIX
MTOMEIICHUAX C IMAXTHBIMU QoHApsMHU MU HY3HOTO CBeTa C TITyOMHOI CBETONPOBOAHOM MIaXTH 3,50 M
1 pa3MepaMu B IDIaHE, M:

1-2,9x5,9;2-2,7x2,7;2,9x2,9; 1,5x5,9; 3 - 1,5x1,7
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1 — TpanenueBuaAHbIN GOHAPD; 2 — IIe], UMEIOIINI HAaKJIOHHOE OCTEKIICHHE;
3 — TpsAMOYTONBHBIN (POHAPE; 4 — IIIEH, UMCIOIINI BEPTHKAIFHOE OCTCKIICHHE
Pucynok 7 — I'padux s onpenenenus cpennero 3Hauenus: KEO e, B 001iecTBEeHHBIX
MOMEIIEHUSX C (hOHAPSIMU

MPOBEPOYHBII PACUET KEO IIPM BOKOBOM OCBEIIIEHUA

7.5 IIposepounsiii pacder KEO B TOYkax XapaKTEpHOTO pa3pe3a IOMEHIeHHS IpH OOKOBOM
OCBEICHUU CJIEAYET BBIOJIHATH B COOTBETCTBHHM C METOJMKOH, H3JIOKCHHOH B TpPHIOXKEHHH b
Hacrosmero Coaa npasui 1o gopmyne (b.1).

Pacuer KEO cnentyer mpon3BoAnTb B CIIETYIOMIEH MOCIE0BATENEHOCTH:

a) rpaduk I (prcyHok §) HakIaIBIBAIOT HAa NONEPEYHBIH pa3pe3 MOMELIEHUS TAKUM 00pa3oM, YTOOBI
ero noutoc (eHTp) 0 COBMECTHIICS ¢ pacdeTHOI TOUKoi A (pUCYHOK 9), a HYKHSISI JIMHUS rpaduka —
co cieoM paboueii HOBEpXHOCTH;

0) mo rpaduKy | MOACUYUTHIBAIOT YHCIIO JTyUeH, MPOXOASIIINX Yepe3 MOIEePeUHBIi pa3pe3 CBETOBOTO
mpoema oT Heba 71 U OT MPOTUBOCTOSIIETO 3aHUS nj B pacdeTHYIO TOUKY A;

B) OTMEYal0T HOMepa IOJIYOKpYKHOcTel Ha rpaduke I, coBmamaromux ¢ cepenunoit C; yyactka
CBETOMpOEMa, 4Yepe3 KOTOpPhI W3 pacdyeTHON TOYKM BHAHO HeOo, W ¢ cepeamHodt C, ydacTka
CBETOINpPOEMa, Yepe3 KOTOPBIN U3 PACUETHOH TOUYKM BHIHO MPOTHBOCTOsIIEE 3/1aHKe (PUCYHOK 9);

r) rpadpuk II (pucynox 10) HaxkmamplBalOT Ha IUIAH TIOMEUICHHS TaKUM O00pa3oM, YTOOBI €ro
BEpTHKaJbHAs OCh M TOPU30HTATb, HOMEP KOTOPOH COOTBETCTBYET HOMEPY KOHILEHTPUYECKON
TIOJTYOKPY>KHOCTH (TIYHKT «B»), MPOXOHiH dyepe3 Touky C; (pucyHok 9);

1) IOACUYHUTHIBAIOT YHCIIO JIydel 7, o rpaduky I, npoxoasmux ot Heba yepe3 CBETOBOM MpoeM Ha
IUIaHEe IOMELIEHUS B PACUETHYIO TOUKY 4;

e) onpenensoT 3HaueHue reomerpudeckoro KEO €; yunThIBaromiero mpsiMoil cBeT oT HeOa, 10
¢dopmyne (b.9) npunoxenus b;

k) rpaduk Il HakIaABIBaIOT Ha MJIaH MOMENICHUS TaKUM 00pa3oM, YTOOBI €ro BepTHUKaNbHAas OCh
TOPU30HTallb, HOMEP KOTOPOH COOTBETCTBYET HOMEPY KOHLECHTPUYECKON IMOIYOKPY)KHOCTH (ITyHKT
«BY»), IpoXoImiIn gepe3 Touky C;

3) MOJCYUTHIBAIOT YUCIO Jydeid 7Y mo rpaduky Il, mpoXoAsmuMX OT HPOTHBOCTOSILIECTO 3daHHS
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4yepe3 CBETOBOM MPOeM Ha IJIaHe MOMELICHHS B PACUETHYIO TOUKY A;

n) no ¢opmyne (b.10) nputoxkenuss b onpenensior 3HaYeHUE TeOMETPHUYECKOT0 KO3 HIMeHTa
€CTECTBEHHOH OCBEIICHHOCTH £3;7, YIUTHIBAIOIIETO CBET, OTPAXKCHHBIM OT MPOTUBOCTOSILETO 3AaHUS;

K) ONpEJCNA0T 3HaueHHe yria 6, mojg KOTOpsIM BUAHA CepelrHA ydyacTka Heba W3 pacyeTHOM
TOYKH Ha ITOTIEPEYHOM pa3pese MoMemeHus (PUCYHOK 9);

1) Mo 3HaYCHHIO yriaa 0 W 3amaHHBIM MMapameTpaM IMOMEIICHHUS W OKPYKAarouled 3acTpOWKH B
COOTBETCTBHH C TIPHIOKEHHEM b ompememnsroT 3Ha4eHUs KOdPOUIHUEHTOB ¢, by, kzy, 7o, T, 1 K,
mocTaBIsAIoT B hopmyny (Bb.1) u Beramncnstot 3aauerne KEO B pacdeTHON TOUKE TOMEIICHHUS.

[Ipumeuanust

1 I'padukn I u Il nprMeHNMBI TOJIBKO TSI CBETOBBIX POEMOB HMPSIMOYTOIBEHOM (DOPMBL

2 [InaH u pa3pe3 MOMEIIeHHS BBIIONHSIOT (BEIYEPUNBAIOT) B OIMHAKOBOM MacIiTade.

7.6 Ilpu HaIMYMK B TIOMEIICHUH PA3INYHO OPHUEHTHPOBAHHBIX CBETOBBIX mpoemoB pacdeT KEO B
TOUYKaxX XapaKTEpHOI'o pa3pe3a MPOU3BOIAT IS KaXKA0T0 CBETOBOIO NMPOeMa OTIENbHO, a MOJyIECHHBIE
3aageHns KEO i kax ol TOYKH CyMMUPYIOT.

7.7 1lpn HanM4Uy B MOMENICHNN OaIKOHA WM JIOPKUW TPOBEPOYHBIN pacdeT BBINOJHAIOT TaK JKe,
KaK ¥ I MTOMEIICHWH Oe3 OallkoHa WM JIOMKHH, a Hadudhe OalKOHA WIH JIOUKAU YIUTHIBAIOT
TTOHMKAIONM KO3 duIieHToM Ty U3 Tabmuisl b.8, KOTOPEI BXOOUT COCTaBHOI YacThIO B OOLIHIA
K03(h(HUIMEHT CBETONPOITYCKaHUS T,.
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A — pacuerHast Touka; 0 — mostoc rpaduka [; C; — cepenuHa y4acTka CBETOBOTO poeMa, depes3

60; C, — cepeiMHa y4acTKa CBETOBOTO MPOEMa, Yepe3

KOTOPBIA U3 PacYeTHON TOYKH BUIHO IPOTHBOCTOSIIIEE 31aHHE
Pucynok 9 — Ilpumep ucnionb3oBanus rpaduka [ mis mogcyuera yucia gydeit ot Heba u

KOTOPbIM U3 paCUCTHON TOYKU BUIHO HE!
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MPOBEPOYHBII PACUET KEO IIPM BEPXHEM OCBEILIEHUU

7.8 IIpoBepounsii pacuer KEO B Toukax xapakTepHOro pa3pe3a IMOMELICHHS IPH BEpXHEM
ocBellleHHH 4epe3 (oHapu MPSIMOYroNbHBIE, IIE W TpalelUeBUAHbIE CIIEIyeT BBIIONHATh B
COOTBETCTBUH ¢ pmiokenueM b nacrosmero Crona npaswi o gopmyie (b.2).

Pacuer KEO mpou3BoIAT B CIEAYIOMICH MOCIEI0BATEIIEHOCTH:

a) rpaduk I (prcyHok §) HakIaIBIBAIOT HA MONEPEYHBIH pa3pe3 MOMEIIEHUS TAKUM 00pa3oM, YTOOBI
noxroc (ueHtp) 0 rpaduka coBMEIancs ¢ pac4eTHOW TOYKOHN, a HIDKHSIS JTMHUS rpaduKa — CO CIIeIOM
paboueli moBepxHOCTH. [lOACUMTBHIBAIOT 4YHCIIO pajMaNbHO HANpaBJICHHBIX Jydeil rpaduka I,
MIPOXOSIIIMX Yepe3 MOMEpPEeUHbId pa3pe3 MmepBoro mnpoema (71;);, BTOpPOro mnpoema — (711);, TPETHETO
npoemMa — (71); U T. JI.; TIPH 3TOM OTMEYalOT HOMepa TOJIyOKPYKHOCTEH, KOTOphIe MPOXOIST Yepes3
cepeluHy MepBoro, BTOPOro, TPEThEro MpoeMoB U T. I1.;

6) onpenenstot yrist 6, 6,, 8; 1 T. 1. Mexny HIKHEH nuHMEH rpaduka | U THHUEH, COeMUHAIOMEH
nositoc (1ieHTp) rpaduka I ¢ cepennHoii mepBoro, BTOPOTo, TPETHETO MPOESMOB U T. I1.;

B) rpaduk II (pucyHok 10) HakIaABRIBAIOT HA TPOIOIBHBIN pa3pe3 MOMEIICHHUS; TIPH 3TOM TpaduK
pacmoiarailoT Tak, YTOObI €ro BepTHKaJbHAas OCh W TOPH30HTAIb, HOMEP KOTOPOH JOJDKEH
COOTBETCTBOBATh HOMEPY MOJYOKPY)KHOCTH Ha Trpaduke I, mpoxoamnu yepes cepenuHy npoema (Touka
O).

[MoacuurteiBatoT 4mcno Jgyueil mo rpaduky II, mpoxoasmmx depe3 HpOJONBHBIN pa3pe3 MepBoro
poeMa (7)1, BTOporo npoema — (#1,),, TPETbEro npoeMa — (1,); U T. 11.;

T) BRIUUCIAIOT 3HadeHwe reomerpudeckoro KEO €, B mepBoi TOUKe XapaKTEpPHOTO paspesa
MTOMEIIICHUS 110 POopMyJie

€5 = 0,01 [(mgn2)1 + (mgn2), + (migna)s + ... + (migna)»l, 3)
rzie P — 4nCIo CBETOBBIX MMPOEMOB;

q — ko3 duImeHT, yUUTHBAIOINI HEPaBHOMEPHYIO SIPKOCTh y4acTKa HeOOCBOAA, BUIMMOTO M3
MEPBOi TOUKU COOTBETCTBEHHO 1o yriiamu 0, 6,, 6; u 1. 11.;

JI) TIOBTOPSIIOT BBIYMCIICHHUS B COOTBETCTBHU C IYHKTAMU «a», «O», «B», «I» Uil BCEX TOYEK
XapaKTEepHOTO pa3pe3a IMOMEIIeHUsT 10 N BKIIOYMTENBHO (rae N — 4YHCIO TOYeK, B KOTOPBIX
npousBoaT pacuer KEO);

€) onpeaeNsIoT cpeanee 3HaueHne reomerpudeckoro KEO €., mo ¢popmyie (b.7) npunoxenus b;

X) 110 33JaHHBIM TTapaMeTpaM MOMEICHUS U CBETOBBIX MPOEMOB B COOTBETCTBUU C MPUIIOKCHUEM
b onpenenstor 3HaueHUS 72, kg, To;

3) TOCNIEOBaTEeNFHO ISl BCEX TOYEK BEIUMCILIIOT pacdeTHoe 3HaueHme KEO mo ¢opmyne (b.2)
npwioxeHus b.

7.9 Ilposepounsiii pacuer 3HadeHnii KEO B Toukax XapakTepHOro paspe3a MOMEIEHHsS NpU
BEPXHEM OCBELICHUH €, OT 3eHHTHBIX M LIAXTHBIX (OHAPEH ClleayeT BBIIOIHATH 110 hopMyIie

Ay

62 = 10047 |aley) cost ™% g {2, [+ &, (ry - Dy [ K, @

i<l

rne Ag, — IIOIAAb BXOJHOTO BEPXHETO OTBEPCTHs POHAPS;

Ny — ancno donapeii;

q(0;) — xoddduIMeHT, yYUTHIBAIONMKA HEPaBHOMEPHYIO SIPKOCTh obmauHoro Heba MKO wu
orpenensieMblid o pUCyHKy 11;

0 — yros MexXAy NpsMOW, COEAWHSIONEH pacYeTHYI0 TOYKY C LEHTPOM HHXXKHETO OTBEPCTHS
(oHaps1, ¥ HOPMAIBIO K 3TOMY OTBEPCTHIO;

€, — cpennee 3HaueHne reomerpuyeckoro KEO;

K. — xo3¢pounment ceromepenaun (oHAps, OIpenerseMblii s QoHaped ¢ nudy3HBIM
OTpaXEHHEM CTEHOK M0 PUCYHKY 12, a 1us (oHapeil ¢ HampaBJIEHHBIM OTPaXEHHEM CTEHOK — IO
pHCyHKY 13 110 3HaUE€HHIO MHJEKCA CBETOBOTO IPOEMa IAXTHOTO (OHAPS igp;
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Pucynoxk 11 — I'paduk i onpeneneHus kodgdunreHTa g(0) B 3aBECUMOCTH OT yriia o
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Pucynoxk 12 — I'paduk nist onpenesnenus koaddunmenrta ceeronepenaun K. ¢ponapeii ¢ quddy3HbIM 0TpakeHHEM CTEHOK LIaXThI
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1-p,=09;2-p,=0,8;3-p,=0,7,4-p,=0,6;5-p,=0,5
Pucynok 13 — I'paduk s onpeneneHus kodpoumnmenTa ceeronepenayn K. poHapeii ¢
HanpaBJICHHBIM OTPAKEHUEM CTEHOK IIaXThI IIPY Pa3IMYHBIX 3HAUCHUAX K03 dunuenTta quddysHoro
OTpa’KEHHsI CTCHOK IaXThI

K, — pacuerHblii k03¢ duuueHt, yunteiBatominii cHibkenne KEO u ocBeneHHOCTH B mpoliecce
SKCITyaTalluyd BCJIEJCTBUE 3arps3HEHHS M CTapeHHs CBETONPO3pPAyHBIX 3allOJHEHHH B CBETOBBIX
MpoeMax, a TaKKe CHIDKCHHE OTPAXKAIOIINX CBOWCTB MNOBEPXHOCTEH MOMEIIEHUs (KOd(pPHUIHEHT
3armaca).

Wnaeke cBeToBoro npoema (oHapsi ¢ OTBEPCTHAMH B GopMe MPSIMOYTOJIbHUKA Iy ONMPEACISIOT 110

dopmye
i@ = E(Aqm + A@H) "II[\'I{;'EEC.Q (Plilx + P@H)J

rae Ay, — IUIOMWAIh HIKHETO OTBEPCTHS BOHAPS, M;

Ay, — TUIOWAIL BEPXHETO OTBEPCTHUs (hoHApS, M*;

h.y — BBICOTA CBETOIPOBOIHOI MIAXTHI (POHAPA, M.

Py, Py, — TIepEMETp BEPXHETO U HIDKHETO OTBEPCTHH (pOHAPS COOTBETCTBEHHO, M.

To xe, ¢ OTBepCTUSIMH B hopMe Kpyra — 110 hopmyiie

id’ = (}’d,_g + r(/,_H) / 2hc_(l,, (6)

TIE 7.gy Vpn — PAIUYC BEPXHETO M HIXKHETO OTBEPCTHH (hOHAPSI COOTBETCTBEHHO.

Koappunmenr T, ompememsior no ¢opmyne (b.6), »» — mo Ttabmmme b.9 mpunoxenus b,
ko3 dunmenr 3anaca K; — no tabmune 3 CHull 23-05.

Brruncnstor 3nauenne reomerpudeckoro KEO B niepBoit Touke XapakTepHOTo pa3pe3a HOMELIeHHs
o opmyie

©)

i
g = lﬂﬂﬂwgg{ai} cogttt A o ! m‘z;. (7)'

IToBTOPAIOT BBIUUCIIEHHS AT BCEX TOUEK XAPaKTEPHOIO pa3pe3a MOMEIIEHUs 10 N; BKIIOUUTEIBHO
(tme N; — 4mcino To4ek, B KOTOPBIX mpou3BoaAat pacyer KEO).
Ompenensior €., 1o hopmyie

E,=(E1t&+&+ ... +&y) /N, ®)
[MocnenoBarenpHO U1 BCEX TOYEK BRIYHCISIOT NpsiMyto cocTasisontyro KEO g, no dpopmyre
0,=&T1,/K,. ©)

Omnpenpemnsitor oTpaxkeHHyI0 cocraBmsonylo KEO 0,,,, 3HaUYeHHE KOTOPOH OAMHAKOBO IS BCEX

www.pkb-titan.ru t TATAH

Taiiwei e HE e ]


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

TOUEK, M0 GopmyJie
Oomp = Eep (12- 1) T,/ K.. (10)
Onpenensior pacuetHoe 3Hauenne KEO €, B KakHOH TOYKE XapaKTEPHOIO paspesa ¢ yd4eToMm
OTPaXEHHOTO OT TIOBEPXHOCTEW IMOMEIIEHHS ¥ IIPSIMOTO CBETa Mo Gopmyrie
6 -

ep_ G/zp+00mp' (11)
7.10 IIposepounslii pacuer cpennero 3HadeHuss KEO B IUIOCKOCTH XapakTEpHOrO paspesa
MTOMEIIICHHUS TPH BEPXHEM OCBEIICHUU CJICIyeT BBIMOIHSITE 10 Gopmyiie (Bb.8) npunoxenus b. Yucmo

PacUeTHBIX TOYEK B INIOCKOCTH XapaKTEPHOro pa3pe3a MOMEIIEeHHs! JOKHO OBITh HEe MEHEe IATH.

PACYET KEO OT CBETOBBIX ITPOEMOB, UMEIOIIINX ®OPMY, OTJINYHYIO OT
nPAMOYT'OJIBHUKA

7.11 IIpu pacuere KEO B nmoMeImeHusx co CBETOBBIMU NPOEMaMU B HapY>KHBIX CTEHaX KpyTJIOH,
TIOJTYKPYTJIOW WIIM SJUIMNTHYECKOH (DOPMBI TaKHe CBETONPOEMBI CIEAYET 3aMEHSTh CBETONPOCMaMHU
NpsSIMOYroJIbHOW ~ ()OPMBI  OAMHAKOBOW  IUIOMIAJH, JUIi YEro CBETOBOM IPOEM  OIKCHIBAIOT
MIPSIMOYTOJIEHUKOM M ONIPEJICIISIIOT €ro pa3Mepbl (pPUCYHOK 14).

7.12 B mnoMmemeHHSAX CO CBETOBBIMH IIpOEMaMH KpYriaod QOpMBI B TOKPHITHM 3HA4YCHHE
reomerpuueckoro KEO €5, %, ciemyer onpenensars 1o Gpopmyiie

€z =100 sin* (8 /2), (12)
rme O — yron, oOpa3yeMblil JMHHSIMH, POBCICHHBIMH W3 PACUCTHOW TOYKH A K TpaHHUIAM
cBeTomnpoema (pucyHok 15), rpaz.

0,886-2 0,886-2r
a ’ 6
F__;\
7~ || |7
é %
7
% ? L 2r
8 i 2a
7 ///: e ——
~—— P N
2
2r
e

0,886:2b

i

0,886-2a

¥ — paguyc OKpYXHOCTH; ¢ — OOJIbIlIast OIYOCh JIUINIICA; b — Maias OIyOoCh JIUINICA
Pucynok 14 — 3amena kpyrioro (@), HIOIyKpyriaoro (6) U JITUITHYECKOTO (8) CBETOIIPOESMOB
9KBUBAJICHTHBIMH MPSIMOYTOJIbHBIMU
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0 — yrou, HOx KOTOPEIM BHICH AUAMETP CBETONPOEMA U3 PACUCTHOMN TOUKH A
Pucynok 15 — Cxema nis onpeznenenust KEO ot cBeTonpoeMoB Kpyriioi ()OpMBI B IIOKPHITHH

8§ IPOEKTUPOBAHUE ECTECTBEHHOI'O U COBMEIEHHOI'O OCBEILIEHUA
HEKOTOPBIX TUIIOBBIX IOMEIEHUI

KIJIBIE TIOMEINEHUA

8.1 JIns oGecrieueHust eCTECTBEHHOTO OCBEIIEHUS JKUIIBIX TIOMEIICHHI, OTBEYAIONIET0 TPEOOBAHUIM
CHull 23-05, oTHomeHNe TIyOUHBI TIOMEIIEHHs d, K BBICOTE€ BEpXHEH I'paHN CBETOBOTI'O IIpOeMa Hal
ypoBHEM ToJa /g, (pUCYHOK 16), Kak MpaBHUIIO, HE JOJDKHO MPEBBIIIATH 2,5.

8.2 Hopmuposannsie 3Hauenns KEO mpu O60KOBOM OCBEIIEHUH B KHJIBIX 3[aHUSX, paclojaraeMbIX
B aJMUHHCTPATUBHBIX palOHAX pa3IMYHBIX TIPYNI IO PecypcaM CBETOBOrO KJIMMAaTa, CIEAyeT
NPUHKUMATH 110 Tabiuue 4.

[Ipu pa3paboTke THIOBBIX MPOEKTOB >KWIBIX 3JaHUH, MpeJHa3HAUYSHHBIX IJIsl PACIIOJIOKECHUS B
aJMUHUCTPATUBHBIX pallOHaX BTOPOM, TPETbeW, UETBEPTOW W NATOW IpyNIl IO pecypcaM CBETOBOIO
KIMMaTa, OpPHUEHTAalWs KOTOPBIX II0 CTOPOHAM TOpU30HTAa Heus3BecTHa, 3HaueHue KEO cnenmyer
OTIpeeTsATh coraacHo 5.3 Hactosmero CBosa MpaBuil, IPH 3TOM KO3 (QUIIMEHT CBETOBOTO KIIMMAaTa My
clleyeT MPUHUMATH ISl CEBEPHOI OpPHEHTALNH CBETOBBIX IIPOEMOB 110 CTOPOHAM IOPU30HTA.

8.3 Ilpu pa3paboTke THIOBBIX NPOEKTOB J>KWIBIX 3/aHWH, KOTJa HEU3BECTHO pACIIOJIOKEHHUE
npotuBocTosAmMX 31aHui, 3Hadyenne KEO, momydennoe no ¢opmyne (b.1) mpunoxenns b mns
OTKPBITOTO TOPU30HTA (0€3 MPOTHUBOCTOSILErO 3/aHus), HEOOXOAMMO YMHOXAaTh Ha KOI(GQPHIUEHT
K3n2 = K3n % bd cormacHo Tabnuie 5, yUUTHIBAIONIMNA CPEAHECTATUCTHYUCCKOE 3aTCHEHUE CBETOBBIX
MIPOEMOB B JKIJIBIX ITOMEIIEHHUAX IEPBOTO MM BTOPOTO (B CIydae PACIIOJIOKEHUS Ha TEPBOM ITaxKe
Mara3suHoB, ONOJIMOTEK, aTeNbe U T. I1.) 3TaXKa IIPOTUBOCTOAIINMHE 3JaHUSIMH.

8.4 [Jlna yBenuueHus KO3(pQHUIMEHTA HCIOIB30BAHUS €CTECTBEHHOI'O OCBEUICHUS CIEIyeT
NIPUHUMATh, KaK MPaBHUJIO, CBETIYIO OTAEIKY (acasoB 3AaHMH M TOBEPXHOCTEH >KWIBIX ITOMEIICHHH,
pacrosiaraeMbIX Ha HIDKHUX 3TaXax 37aHuil.

8.5 B xmibIX 31aHMSAX BBICOTOM B 3 aTaka M Ooiee, pacrnonaraeMeix B III u IV knmMarngeckux
paiionax Poccuiickoit ®enepanuu, cBeToBbIe IpoeMbl, a B IV paiioHe (puCyHOK 17) Takke MpoeMbl
JIOJDKANA W BepaHJ, oOpalieHHbIe Ha cekTop ropu3oHTa 200°—290°, M0JKHBI OBITH 00OPYIOBAHBI
HapyKHBIMHU PETYIHPYEMBIMHU COJTHIE3AIIUTHBIMHU YCTPOWCTBAMH.
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Pucynok 16 — Pa3pes 1 miad KWIOH KOMHATHI

Tabmmna 4 — Hopmuposanssblie 3Ha4ennsi KEO npu 060k0BOM ecTeCTBEHHOM OCBEIlIEHHH B
OCHOBHBIX TOMELIEHUSIX JKMJIBIX M OONIECTBEHHBIX 3JaHUIl B pa3UYHBIX TIpynnax
aIMHHHCTPATHBHBIX PAaiiOHOB 110 pecypcaM CBeTOBOIr0 KJIMMAaTa

V)
I'pymris OpuenTams Hopmuposannsie 3Hauenus KEO, %
aIMUHHCT- B IIPOEKTHBIX
CBETOBBIX | B pabodmx
PaTHBHBIX 3anax,
N MIPOEMOB 10 | KabuHeTax B B BBICTa- B
paiioHOB O . B JKHJTBIX YEPTEIKHO-
CTOpOHaM 3MAQHAN | HIKOJNIBHBIX BOYHBIX |YUTAJIBHBIX
pecypcam MOMEILCHUSX KOHCTPYK-
TOpU30HTA, |yMpaBleHHUs, | Kiaccax 3aiax 3aiax
CBETOBOT'O TOPCKUX
rpa. oducax
KJIMMara Oropo
69-113 1,00 1,50 0,50 0,70 1,20 1,50
249-293
| 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
) 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
4 69-113 1,10 1,70 0,60 0,80 1,30 1,70
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249-293
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
Tabauna 5
I'ryOuHa MOMEIeHus, M Or2m03 Or3 o4 Or4n05 Ot 5 106
3nauenue kospduimenta Ksy, 1,00 0,75 0,60 0,50
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IIpuJuep pacuema ecmecmeenH020 oceeuienu HCUTIOTl KOMHAMBbL

TpebyeTtcs onpenenuTh IOk CBETOBOTO MPOoeMa B XHJIOH KkoMHaTe B MockBe (pucyHOK 18).

Hcxoonvie dannvie. I'nyouna nmomenienus d, = 6,0 M, mmpuHa noMerieHus b, = 3,4 M, wiomanbp
nosa noMerenus 4, = 20,4 M%, TonmMHA HapyKHO# cTeHsl 0,4 M, BBICOTA MOJOKOHHHKA /1,5 = 0,8 M,
BBICOTa CBETOBOTO IpoeMa OKHa /i, = 1,5 M; meperieTsl crapeHHbIe IepeBSHHBIE C OBYMS CIIOSIMA
OCTEKJICHUS; CPEIHEB3BEUICHHBIH KOX()(HUIMEHT OTpakeHHs IMOBEPXHOCTEH momenieHus P, = 0,5,
koddunmenT 3amaca K, = 1,2; 3maane pacrionaraeTcst B IEpBOH TPYIINIe aIMHHACTPATHBHBIX PaiiOHOB
0 pecypcaM CBETOBOTO KJIMMaTa.

Pewenue

1 Tlo mpunosxxenuto U CHull 23-05 onpenemnstor HopmupoBanHoe 3Hauenue KEO e,, pasnoe 0,5 %.

2 BRIIOTHSIOT MIpeaBapUTENbHBIN pacdeT €CTECTBEHHOTO OCBEIICHHUS: 110 TIIyOHHE TOMenIeHus d, =
6,0 M 1 BBICOTE BepXHEH I'paHH CBETOBOTO IMpOeMa HaJ YCIOBHOH paboueil MOBEpXHOCTBIO /o1 = 1,5 M
OTIPENENSIOT, 4T d,/ho1 = 4,0.

3 Ha pucynke 1 Ha coorBercTBylomeil kpuBoi e = 0,5 % Haxomar Touky c abcmmccoit 4,0; mo
Op/MHATEe 3TOH TOYKU OINPEJNENSIOT, YTO HEeoOXOoAuMas OTHOCHTENbHAs ILIOIIA/Jb CBETOBOTO IpoeMa
Aco/A, cocraBiset 19 %.

4 [nomaas CBETOBOTO MpoeMa OIPEIEIISIOT 1o GopMyJie

Ao=0,19-4,=0,19 - 20,4 = 3,88 M*.
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CrepoBarelibHO, IIMPUHA CBETOBOTO NpoeMa MpH BbicoTe 1,5 M moinkHa cocraBuars b., = 3,88/1,5
= 2,58 m. [IpuHuMaroT OKOHHBIH 010K pazmepoM 1,5 x 2,7 M.

5 IIpou3BOaAT MPOBEPOUHBIH pacyeT o Ghopmysie

n=100e, K,/ (n1 qi ro by K31 1,).

6 ITo CHulI 23-05 maxomar koaddumuent 3amaca: K, = 1,2.

7 HaxmapeBator rpaduk I s pacyera xod(@uIMEeHTa €CTECTBEHHOH OCBEIIEHHOCTH METOIOM
A M. Jlanmmoka (pucyHOK §) Ha TOIEpPEYHBIA pa3pe3 MoMeIeHus (PUCYHOK 19), coBMelnas MOoC
rpaduka 0 ¢ TOUYKOH A, a HWKHIOI JMHUIO Tpaduka — C I0JOM; MOACUUTHIBAIOT YUCIO Jydeil 1o
rpaduky I, mpoxosmmx yepes MmorepeuHslil pa3pe3 cBETOBOTO npoema: 1y = 3,4.

8 Ormevaror, 4yto dYepe3 Touky C Ha pa3pe3e MOMENICHHUS TMPOXOJUT KOHIIEHTPHUYECKas
MOJYOKPYKHOCTB 27,2 rpaduka I.

9 Ha momepeynoM paspese MomelneHusi (pUCyHOK 18) ompenenstor, uto yron 6, moj KOTOpbIM
BHJIHA CEpeMHA CBETOBOTO IPOEMa M3 pacueTHOI Touku A, paBeH 16,4°; mo tabmure b.1 npuiosxeHus
b nuHeHOM HHTEpITONAIIEH HAXOIAT, YTO IS ATOTO yrita Ko duuueHT ¢; = 0,67.
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10 ITo pa3Mepam nomerneHust Haxoart, uro /r/d, = 0,83; b,/d, = 0,57.

11 To 3uauenusm d,/hoi; l1/d,, b,/dy; Pep B IpUIIOKEHUH b THHEHHON MHTEPIOMSAIUCH HAXOINT 7'y 7'
=4,5.

12 YuureiBas, 4To riryOMHa moMerieHus d, = 6,0 M, 1o TabIuIe 5 onpeaesIoT K 3, K 3, =0,5.

13 Jlnsg cmapeHHOTo JEpeBSIHHOTO TMepersieTa ¢ JBOWHBIM OCTEKJICHHEM OIPEAENsIOT OOIIHiA
k03¢ dunument ceeronponyckanus: T, = 0,8 x 0,75 = 0,60.

14 TloxcraBnss 3Hauenms kodpouumentos e, K, Kiy, um 1, B popmyny nymkra 5 namHoro

TpuMepa, ONpeaeysaioT 3Hadenue ny: np = 100-0,5-1,2/(3,4- 0,67 -4,5-0,5-0,6)=19,5.

15 HaknageiBator rpadux Il mis pacuera KEO meronom A.M. [lanumioka (pucyHok 10) Ha ruian
moMerieHus (pucyHok 19) takum oOpa3zom, 94TOOBI OCh TpaduKa ¥ TOPH3OHTANE 27,2 IPOXOAWIN Yepe3
Touky C; Ha BHEUTHEH MOBEPXHOCTH HAPY)KHOH CTEHBI OTMEYAIOT TOUKH IepecedeHus ryda 13,6 Bbime
(Touka M) m Hrxe ocu rpaduka (Touka /[) ¢ TuHUEH X—X; N3MepsIOT pacCTOsIHNE MEXTy ToUKaMu M
n/t.e.d=4,6cm.

16 VYuuteiBas, 4TO XHWJas KOMHATa W300pakeHa Ha pucyHkax 18 m 19 B macmTabe 1:50,
OIPENENAIOT TpeOyeMyro mupuny okHa b, =50 x d’'=2,3 m.

OxoHYaTeIbHO PHHUMAIOT CTAaHIAPTHBIH OKOHHBIHN OJI0K pazmepoMm 1,5 x 2,4 m.

[Ipumeuanne — Ecnu momereHne nmeet 06ankoH (JIOMHKUIO), TPOBEPOUYHBIA pacdeT BBIIOIHSIOT TaK K€, KaK ’
Ui moMmenieHus Oe3 OankoHa (JOMKWHM), a Hamuuue OalKoHa MM JIOJPKHMM YUHTBHIBAIOT TOHMKAIOUIUM
KodGduimeHToM T, n3 Tabauipl b.8 npunoxenns b, koTopbli BXoAUT B 001IHi KOA(Q(UIMEHT CBETONPOITyCKAHUS
.

PABOYUE KABUHETbBI, O®UCHI

8.6 Ocgemenne pabounx KaOMHETOB, O(UCOB JOJDKHO MPOSKTHPOBATHCS Ha OCHOBE CIIEIYIOIINX
TpeOOBaHUIA:

a) co3/IaHMe HEOOXOIUMBIX YCIOBHI OCBEIICHHs Ha paboumX CTONAX, PACHOJIOKECHHBIX B IIIyOHHE
MOMEIICHUSI TIPH  BBINOJHEHUH Pa3HOOOPA3HBIX 3pPUTENBHBIX Pa0OT (YTeHHe THUNorpadckoro u
MAaIIMHOIIMCHOTO TEKCTOB, PYKOIMCHBIX MaTEpHaioB, pasiMyeHHe neraiell rpa@uueckux MaTepuasioB
HT.IL),

0) obecrieueHNe 3pUTEIBLHOM CBSI3HM C HAPY>KHBIM ITPOCTPAHCTBOM;

B) 3alIMTa MOMEIIEHUH OT CIIETIAIIEr0 U TETUIOBOTO JCHCTBUS MHCOJISINH;

r) OaronpusiTHOE pacnpenesieHue sIPKOCTH B MOJIe 3pEHUsL.

8.7 bokoBoe ocBelieHre padoUYNX KAOMHETOB JJOJDKHO OCYILECTBISATHCS, KaK MPAaBUIIO, OTACTbHBIMH
CBETOBBIMH MPOEMaMHU (OJTHO OKHO Ha Kbl kabuHeT). C 1eNIbI0 CHIKEHHUST He0OXOIUMON TIIOMIAAH
CBETOBBIX ITPOCMOB BBICOTY IMOAOKOHHUKA HAJl YPOBHEM I10JIa pEKOMEHAYCTCA NPUHUMATHL HEC MCHEC 1
M.

8.8 Ilpu pacnonoxeHnu 31aHUS B aIMUHUCTPAaTUBHBIX paiioHax Poccuiickoii denepanuu nepBoi,
TpeTheld M YEeTBEpTOM TPYNII IO pecypcaM CBETOBOrO KiIMMara HopMmupoBaHHOe 3HadeHue KEO
clieflyeT NMPUHHMMATh: NpU TIyOuHe pabounx kabuHeToB (oducoB) 5 M u Gomee — mo Tabnmie 6
MMPUMEHHUTEIILHO K COBMCLHCHHOI‘/II CUCTCMC OCBCUICHHUA,; MCHCC 5M—mo Ta6n1/1ue 4 MPUMCHUTCIIBHO K
€CTECTBEHHOW CHCTEME OCBEIICHHS.

8.9 Jlna obecnieyeHus 3pUTEIBHOTO KOHTAKTa ¢ HAPYKHBIM IPOCTPAHCTBOM 3aIlOJHEHUE CBETOBBIX
IIPOEMOB JTOJKHO, KaK IMPaBUJI0, BEIITOJIHATHCA CBETONPO3PAYHBIM OKOHHBIM CTCKJIOM.

Tabnmma 6 — HopmupoBanubie 3HaueHusi KEO npu 6okoBOM COBMeIIeHHOM OCBEIIEHHH B
OCHOBHBIX MOMEIIEHHAX SKHJIbIX M OOIIECTBEHHBIX 31aHUH B AJMHHUCTPATHBHBIX paiioHax
Pa3IMYHBIX TPYIII MO0 pecypcaM CBETOBOI0 KJIMMAaTa

OpueHTanus KEO, %
['pynmbt
CBETOBBIX | B paboumx
aJIMUHUCTPATHUBHBIX B TIPOEKTHBIX
. IIPOEMOB II0 | KabuHeTax B B B
paiioHOB TIO . 3aJax, YePTEeKHO-
CTOpOHaM 3MaHUI  |[IKOJBHBIX |BHICTABOYHBIX |4 TATBHBIX
pecypcam KOHCTPYKTOPCKHX
TOpPHU30HTA, | ympaBieHus | Kiaccax 3aax 3aax
CBETOBOTO KJIMMaTa Oropo
rpaj. , opucax
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
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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

) 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

; 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

A 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. [l orpaHWYeHUs CIEISIIEro ACHCTBHUSI COJHEYHOW panuanuy B pabounx KaOWMHETax H
oducax HEOOXOAMMO NpeaycMaTpHBaTh INTOPHI M JIETKHE peryjimpyeMmble xkanro3u. [lpum
MIPOEKTUPOBAaHUHM 3/1aHWHM ynpaBieHust U 3panuid mox oducsl st 11 u IV kimnmarndeckux paiioHOB
Poccuiickoit  @Denepamum  cliegyer  MpeaycMaTpHBaTh  OOOpPYIHOBAaHHE  CBETOBBIX  IIPOEMOB,
OPUEHTUPOBAHHBIX Ha CEKTOP ropu3oHTa B npezenax 200°—290° conHIe3amuTHRIMA YCTPOUCTBAMH.

8.11 B nomemenunsax 3HadeHHS KOI(POHUIMEHTA OTPAKEHHUS IOBEPXHOCTEH P TOJDKHBI OBITH HE
MCHee:

MOTOJIKA U BEPXHEH YACTU CTEH......corverurenrreenireenereeens 0,70
HIDKHEH YACTH CTCH.......vvveeeeeeiurieeeeeeeinreeeeeeeereeeeeeeenns 0,50
TIOJIA.....ccuuuveeeeeeeinreeeeeeeiareeeeeeeetareeeeeenassseeeeensssreeeeeennrees 0,30

Ilpumep pacuema ecmecmeennozo oceewjenus pabouezo Kabunema

Tpebyercs onpenennTs HEOOXOAUMYIO TUIOIIAAbF OKHA B pabounx KaOMHETaX 3IaHUs YIpPaBJICHUS,
pacmomaraemoro B Mockse (pucyHok 20).

Hcxoonvie oannvie. 'myOuna momemenus d, = 5,9 M, Beicota £ = 2,9 M, mmpuna b, = 3,0 M,
wiomans mona 4, = 17,7 M. 3anoIHeHHE CBETOBEIX IPOEMOB JBOMHBIM OCTEKIEHHEM IO CIIAPEHHBIM
ATFOMHHUCBBIM TEperieTaM; TomuHa HapyxkHbIx cteH 0,35 M. Koad¢uimeHT oTpakeHUs MOTONIKa
Prom = 0,70; cten P, = 0,40; mona p, = 0,25. 3aTeHEeHUE NPOTUBOCTOAIMMU 3AAHUSAMH OTCYTCTBYET.
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Pucynox 20 — Pa3pe3 u mas pabodero kabuHera

Pewenue

1 VuurteiBas, 4ro riyOMHa moMelieHus d, ceime 5 M (cMm. 8.8), mo Tabnuie 6 HAXOIAT, YTO
HopMmupoBaHHoe 3HaueHue KEO pasno 0,6 %.

2 IIpow3BOAST MpeaBapUTENbHBIA pacdeT ECTeCTBEHHOTO OCBEIICHHS I10 HCXOIHOH TIiIyOuHe
nomemeHuss d, = 5,9 M W BBICOTE BEpXHEW TI'paHW CBETOBOT'O MpoeMa Haja yCIOBHOW paboueit
MTOBEPXHOCTHIO /g1 = 1,9 M; onpenensrot, uro d,/ho = 3,1.

3 Ha pucynke 2 Ha cooTBeTCcTBYIOmIEH KpuBoi e = 0,6 % Haxomar Touky ¢ abcuuccoit d,/ho = 3,1.
ITo opruHAaTE 3TOM TOYKM ONPEAEISIOT, YTO HEOOX0ANMast OTHOCHTEIIbHAS TUIOIIAb CBETOBOTO ITpoeMa
A/A, =21,5%.

4 OmnpenensioT IWIoIIaIs CBETOBOTO poeMa A, mo Gopmysie

0,215 4,=0,215-17,7 = 3,81 m*.

CrnenoBatenbHO, IUPUHA CBETOBOTO mpoema b, = 3,81/ 1,8 =2,12 m.

[TpunumaroT oKOHHBIN 670K pa3mepoM 1,8 x 2,1 M.

5 TpomsBomsar mnposepounsiii pacuer KEO B Touke M (pucyHok 20) B COOTBETCTBHH C
npuioxenneM b mo gpopmyne

e, =tqrt,/K,.

VYyutsiBasi, 4TO NPOTUBOCTOSIILMX 3AAHUN HET, €37 K37 = 0.

6 HaxkmagpBarot rpaduk 1 gns pacgera KEO metomom A.M. [laHniroka Ha TIOMEPEYHBIH pa3pes
nomenieHus (pucyHok 21), coBmemas noioc rpadpuka I — 0 ¢ Toukoit M, a HIDKHIOIO JIMHUIO — C
YCIOBHOHM pabouell MOBEpXHOCTHIO; MOACUUTHIBAIOT YHCIO Jiydel mo rpaduky I, mpoxomsamux depes
MOTIepEeYHBII pa3pe3 CBETOBOTO npoema: 1, = 2,96.

7 OrtmeuaroT, uyTo uepe3 Touky C Ha paspe3e mnomemeHus (pUcyHok 21) mpoxoauT
KOHIIGHTpUYECKask MOIYOKPYKHOCTh 26 rpaduka I.

8 HaknanpiBarot rpaduk II s pacyera KEO nHa mian nomermenust (pucyHok 20) Takum o0paszom,
4TOOBI €r0 BEPTHKAJIbHAs OChb M TOPU3OHTATH 26 mpoxomwmn depe3 Touky C; IOACYMTHIBAIOT MO
rpaduxy Il grcno mydeii, mpoxoasmmx oT HeOa Yepe3 CBETOBOW IpoeM: 1, = 24.

9 Omnpenensiror 3HaueHne reomerpuaeckoro KEO no ¢opmyite

€ =0,01nn,=0,01 - 2,96 - 24 =0,71.
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Pucynox 21 — Pa3zpe3 u miad pabouero kabnHera

10 Ha momepeunoM paspe3e mnomenienust B Mmacmrabe 1:50 (pucyHok 21) ompenemnsror, 4To
cepenMHa yyacTka He0Oa, BUIMMOTO W3 PACUETHOW TOUKM M yepe3 CBETOBOW NMpOEM, HaXOAWTCS IT0X
yraom O = 11°; mo 3HaueHuro yrma 0 mo mpuinokeHH0 B JHMHEHHOH HHTEpHONALMEH HAXOAAT
K03(h(UIMEHT, YYUTHIBAIOIINI HEPaBHOMEPHYIO IpKOCTh 00saynoro Heba MKO: ¢; = 0,59.

11 Ilo pa3mepam MOMEMICHHS M CBETOBOTO MpoeMa HaxomiT, uto d./ho = 3,1; li/d, = 0,83; b,/d, =
0,51.

12 HaxonsT IUIOmAAX TOBEPXHOCTEH MOTONKA Auom, CTEH Ay W TONA A, W OIPENEeNIIOT
CpeIHEB3BEIICHHBIN KOA(OHUIIMEHT OTpaKEHUS P, 10 popMysie

Pep = (Prom Anom + Pem Aen + P An) [ (Auom + Aen + Ay) = 0,41.

13 o nalineHHBIM 3HaYCHHUAM d,/ho1; I1/dy; b./d, o Tabmune b.4 nmpunoxenns b vaxonsr, uto 7, =
2,95.

14 [nsg crmapeHHOrO aTOMHHHEBOTO TEeperuieTa ¢ JBOWHBIM OCTEKICHHEM HAaXOIAT OOIIuit
k03(dunmeHT nponyckanus cseta T,: T, = T; T = 0,68.

15 ITo CHwuII 23-05 nHaxonst, 4To KO3 QUIMEHT 3anaca JUIs OKOH OOIECTBEHHBIX 3Manuii K, = 1,2.

16 Omnpenemnsiror reomerpuueckuiit KEO B Touke M, moacTapisist 3HauCHUsI KOIPPHUIIUECHTOB &5, ¢,
7o, T, 1 K, B popMyIty myHKTa 5:

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

CreoBaresibHO, BHIOpaHHBIE pa3Mepbl CBETOBOTO IIpoeMa 00ECHEeYMBAIOT TPeOOBaHHS HOPM IO
COBMEIIIEHHOMY OCBEILICHHIO paboyero kaObuHera.

IIKOJIBHBIE KJIACCbI

8.12 IIpm TPOCKTHPOBAaHWUHM  E€CTECTBEHHOTO  OCBEHICHHS  YYEOHBIX  TIOMEIICHWHA B
o01meo0pa3oBaTeNbHBIX  IIKOJIAX JOJDKHBI o0ecneunBaThcs HOpMHpoBaHHble 3HaueHus KEO,
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OnaronpusITHas CBETOI[BETOBAsI CPE/a, HAIIPaBJIEHHE CBETOBOTO MOTOKA C JIEBOW CTOPOHBI, 3pUTEIIbHAS
CBSI3b C HAPY)KHBIM IPOCTPAHCTBOM, MUHHMMH3ALUsS CJCIILEr0 W TEIUIOBOrO JEHCTBUS NPSMOMN
COJIHCUHOM paauanyur, onTUMajlbHasA IBECTOBAsA OTACIKA HOMCHIGHI/Iﬁ C Y4Y€TOM OpHUECHTaIuNU U
KJIMMaTUYEeCKUX YCIOBUI, CHHKEHHE TEIUIONOTEPh Yepe3 CBETOBbIE IIPOEMBI.

8.13 B mkoJIbHBIX KJIaccax CIeAyeT IPUMEHSTh JIEBOCTOPOHHEE OOKOBOE OCBEILEHHUE, IIPH KOTOPOM
OKHa B Hapy)KHBIX CTEHAX PacHoJIarafoT ¢ JIEBOH CTOPOHBI OT yJaIUXCHL.

Bo Bcex ocTanbHBIX MOMENIEHUIX (BKIJIIOYAst peKpearun) ciaeyeT MpeaycMaTpiBaTh, Kak IPaBuilo,
OOKOBOE OCBELICHHE Yepe3 CBETOBbIC NPOSMBI B HAPY)XHBIX CTEHaX, KOTOPBIC IOJKHBI 00ECIIeYnBaTh
3pUTENPHYIO CBSI3b C HapyXHBIM MPOCTpAaHCTBOM. KaOHMHETHI YepueHHsi M PUCOBAHHMS, a TaKkKe
KaOWHEThl, 000pYyZOBaHHBIE TEXHHMYECKUMH CPEICTBaMH OOYYEHHs, pacIlOJOKEHHbIE Ha BEPXHHX
9TaxKax 3ﬂaHHﬁ, JOIMYCKAETCsA IMPOCKTUPOBATHL C OJHUM BEPXHUM OCBCIICHUCM UE€PE3 CBETOBLIC ITPOCMBI
B ITOKPBITUH.

8.14 Hopmuposannsie 3Hauenns KEO B kjaccax ciemyeT NpHHAMATh HO Tabmume 4 mpu
€CTECTBEHHOM OCBEILEHUH U 0 TabiuIe — 6 Mpu COBMELIEHHOM OCBEILEHUH.

[Ipn pa3paboTke THUMOBBIX MPOEKTOB IIKOJ, OPHEHTAIMsS KOTOPHIX IO CTOPOHAM TOPW30HTa NP
CTPOHUTENHCTBE MOXXET OBbITh pa3HOW, HopMupoBaHHOe 3HaueHue KEO cnenyer ompenensats 1o
¢dopmyre (1), a KOApPUIUESHT CBETOBOIO KIIMMaTa my — IO Tabnuile 2 JJIsl OPHUCHTAIIMKA CBETOBBIX
IIPOEMOB Ha 3ala/HbIi (BOCTOYHBIH) CEKTOP TOPU3OHTA.

8.15 HopwmupoBannoe 3nHauenne KEO B kiaccax oOecrneunBaercsi BBIOOPOM pPa3MEpoB U
PacrosoKeHHs CBETOBBIX TPOEMOB.

8.16 B y4cOHBIX TOMEMIEHUSIX 3HAUYCHUS KOA(P(PUIMEHTa OTPaKeHUS TIOBEPXHOCTH OJDKHBI OBITh
HE MeHee:

MOTOJIKOB, BEPXHEN YACTH CTEH M OKOHHBIX OTKOCOB....cccvuvrreeernnnnee 0,70;
TTAHEIICH CTCH. . .eeeeeeiurreeeeeeeirreeeeeeeeitsreeeeeeesseeeeeeeesseeeessessssseseeessseesrees 0,55;
TEOJIA. ...ceuuvveeeeeeeeuureeeeeeeeseeeeeeeesareeeeeeseaseeeeeeeasssseeeeeenstsreaeaaaseeeseeeeeeeeeees 0,40

8.17 Jlnst 1BeTOBOIl OTJENKM NOBEPXHOCTEH MHTEphepa PEKOMEHAYIOTCS 3€JIeHBIH, XKeNThId, CHHe-
3eneHbIi U Oenbli mBera. [Ipu 10)KHOM OpHEHTAIlMK CBETOBBIX IPOEMOB PEKOMEHAYIOTCS XOJOIHBIC
TOHA, NPHU CeBEpPHO — Oousiee Teruible. B nmaboparopusx, kaOMHETaX 4YepueHHsi U PUCOBAHUS, TJIe
B2)XHO TMPABWJIPHOE pAa3IWYEHHE I[BETA, IIOJ, CTEHbl M MeOEIb [IOJDKHBI OBITh OKpAIICHBI B
aXpOMAaTHYECKHE IIBETA.

8.18 B mIkonax, NpoeKkTUPyEeMBIX Ul CTPOUTENLCTBA B I0XKHBIX paiioHax Poccuiickoit @enepanum,
JIOJDKHBI TIPEyCMaTPUBATHCSl CONHIE3ANIUTHBIE YCTPOMCTBA AJIsI YCTPAHEHHMS CIICISIIEro JeHCTBHS
NIPSIMOM M OTPA)KEHHOM OJIECKOCTH W TeperpeBa OT MPOHHUKAIOIIEH COTHEYHOW painalni.

Hpumep pacuema ecmecmeenH020 oceeuienusl WKoJibHo20 Klacca

TpebyeTcs onpeaeanTs pa3Mepbl CBETOBBIX IIPOEMOB IIKOIBHOTO Ki1acca.

Hcxoonvie Oannvle. PalioH pactioioykKeHHsl IIKOJIBI — IepBas TPYIa aAMIHUCTPATUBHBIX PaiOHOB
0 pecypcam cBeTtoBoro kmmara Poccuiickoit @enepanun (JlennHrpanackas ooyacts); riTyonHa Kiiacca
d, = 7,74 m; mmpuna b, = 7,04 M; BeicoTa /& = 3 M; BBICOTa CBETOBBIX MPOEMOB /i, = 2,1 M (BBICOTa
MOJOKOHHUKA h,y = 0,9 M); oOCTekJieHHMEe MABOMHOE B pAa3JeNbHBIX JEPEBSHHBIX II€PEILIeTaX;
CpeHEeB3BEIICHHBIN KOA(Q(UIIMEHT OTpaXkeHHsI CTEH I10J1a U MoToJIKa P, = 0,50.

[l1an 1 pa3pe3 HIKOJIBHOTO KJIacca MPUBEICHBI Ha PUCYHKE 22.

Pewenue

IIpenBapuTenbHbI pacueT OTHOCHTENILHOH IIMPHUHBI CBETOBBIX NIPOEMOB MIPOMU3BOMAT 1O rpaduky
pUCyHKa 3.

1 Onpenensror wiomanp mona: A, = 7,74 - 7,04 = 54,5 M>.

2 Haxonsr oTHOIIEHHE TIIyOMHBI NOMENIEHUS d, K BBICOTE OKHA OT YpPOBHs YCJIOBHOH paboueit
MOBEPXHOCTH /io1: dy/hoy = 7,74/2,2 = 3,50.

3 Ilo rpaduiky Ha pECyHKE 3 Ha COOTBETCTBYIOIICH KpUBOH ¢ = 1,5 % HaxomaT TOYKY ¢ abcuuccon
d,/hoy = 3,50, o opiuHaTE 3TOM TOYKH ONpPeAestoT A../A, = 24 %.

4 BBIYHCISIOT IUIOMIAAb CBETOBBIX MPOEMOB: 4., = A, 0,24 = 54,5 - 0,24 = 13,1 M’ H cCyMMapHyIO
IIMPHUHY OKOH b, = 13,1/2,1 = 6,2 m.

5 lpuanmarot nBa Gioka pazmepom 2,1 x 2,4 M u onuH 610K pazmepom 2,1 x 1,8 m.

[IpoBepounsii pacueT BHOTHAIOT M0 Gopmyie (b.1) mpumoxenns b.
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Pucynox 22 — Pazpe3 1 IJ1aH MIKOJIBHOTO TOMEIEHUS
BBICTABOYHBIE IOMEILIEHUSA

8.19 OnHO#M W3 MIAaBHBIX 3aJad OCBEIICHMS BBHICTABOYHBIX MOMENICHUIl sBJIsETCS obOecredeHue
ONaronpHUsTHBIX YCIOBHH BOCHPHATHS OKCIIOHATOB, OIPEACTIEMBIX KaK OCBEHICHHEM CaMHX
9KCIOHATOB, TaK U OCBEILEHHEM OKPY’KAIOIIEro IPOCTPAHCTBA.

OcBeleHHe JKCIOHATOB  XapakTepusyroT cpeaHuM 3HaueHneM KEO, paBHOMEpPHOCTHIO
OCBEILICHHOCTU B BBICTABOUHOW 30HE MOMEIIEHHsS M HaIlpaBJICHHEM IaJeHHsl CBETOBOIO IMOTOKa Ha
IUIOCKOCTh BBICTABOYHOI 30HBI.

IIpu  ocBemeHHM OKpPYXXAmOLIEr0o IPOCTPAHCTBA  JIOJDKHBI  OOECHEUMBATBCS  TpeOyemoe
pacrpeieneHie OCBEIICHHOCTH B TIOMEIIEHUH; OTPaHUYEHHUE CIETISAIIEro ASHCTBUS CBETOBBIX IIPOEMOB,
yCTpaHEHHE HHCOJIIMHN TTOMEIIEHHST; TpeOyeMoe pacipeie/ieHHe SIPKOCTH B TIOMEIIECHHH.

8.20 Cpennee 3mauenne KEO e, u mpenensHO [OIMyCTUMOE 3HAYCHHWE HEPAaBHOMEPHOCTH
OCBELICHHOCTU B BBICTABOYHOM 30HE B 3aBUCHUMOCTH OT BHJA DSKCIO3ULIMU YCTAHABIMBAIOT B
COOTBETCTBMH C TaOIULIEH 7.

8.21 HampapneHue maJieHUsI CBETOBOTO MOTOKA HA BBICTABOYHYIO 30HY 3aBUCHT OT PACIOJI0KEHUS
CBETOBBIX IPOEMOB OTHOCHTEIIBHO BBICTABOYHOI 30HBI M Xapakrepusyercs yriaom ¢ (pucyHok 23).
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VYron najsieHus NpsSIMOTO CBETa HA IUIOCKUE DKCIOHATHI (KapTHHBI, TUIAKAThl, TPABIOPHI, TKAHU U T. II.)
IIPU PACIIOJIOKEHNH MX Ha CTEHAX IOMEIICHHs MM BEPTUKAIBHBIX CTEHAAX BHIOMPAIOT B Mpejenax OT
45° mo 75° 1Mo OTHOIICHUIO K ropu3oHTaIu. [Ipu yriax, Oombiux 75°, Ha SKCIOHATAX CO3JAOTCS TCHH
(oT pamok u (akTyphl), UCKaxkalouue OOJMK IKCIIOHATOB; MpHU yriax MeHee 45° orOjecku oOT
9KCIIOHATOB C OnecTsmeit GpakTypoil OyAyT momagats B I1a3a MOCETUTENEH.

VYron mageHus mpsAMOTrO CBeTa Ha OOBEMHBIE HKCIOHATHI BBIOMpaioT B mpenenax oT 30° mo 50°;
TaKoe HallpaBJICHHE MMaJICHHsl CBETa B HAWIyYIIeHd CTENCHH BBIABIACT (GOpMY M JETaIH O0OBEMHBIX
9KCIIOHATOB.

8.22 B BBICTaBOYHBIX IOMEIICHHUSX CBETOBBIC IPOEMBI 10 BO3MOXXHOCTH HE JOJDKHBI MOMNANATh B
T10JI€ 3PEHUS IIOCETUTEIIEH MTpH 0030pe IKCIIOHATOB; JJIsl OTPAHUYUCHHUS CIIETISIIEro AeHCTBUS CBETOBBIX
IIpOEMOB HeO6XO}II/IMO TMPUMEHATD KaJIIO31 U OKPAaHBbIL.

[Ipu HOpMaTIBHOM yNATIEHUU IOCETUTENS OT SKCHOHATOB (paBHOM 1,5 BBICOTHI AKCIO3HUIIMOHHON
30HBI) M OPHEHTAIINH TJ1a3 Ha CEPEANHY BBICTABOYHOM 30HBI yroil 3 (pucyHOK 23), Mo KOTOPBIM BHIECH
HUKHHUH Kpaid cBeTonpoeMa, T0JpKeH ObITh He MeHee 30°. IIpu BbicoTe MOTOKOHHUKOB 1,2 M OT 1oJyia u
MEHee HapyXHasi CTeHa M IIPOCTEHKU HE J0JDKHBI HCIOIB30BATHCS ISl SKCIIO3UIINH.

8.23 B nomenieHusIX, NpeIHa3HAYEHHBIX IJIS 3KCIIO3HINN KUBOIHCH, I'paWKH, TKaHEH, KOBPOB,
ro0O€JIEeHOB U T. M., IPSMOI COJIHEYHBIH CBET JIOJDKEH OBITh MCKIIIOYEH BCIIEICTBUE €ro pa3pylIalolero
JIeHCTBHS Ha KPaCUTENH, TKAaHU U Oymary.

Tabnuma 7
Cpennue OTHOLIEHNE MAaKCHMAaILHOTO
DKCIO3UIIMOHHBIC TTOMEIICHUS 3HaueHns KEO 3aaueHns KEO k
€y Yo MHUHUMAJIBHOMY, He OoJiee

BricTaBkM MOHYMEHTAJIBHOW U CTAaHKOBOM YKHBOIIKCH, 1,5 1,3

TPaBIOp, TJIAKATOB, KOBPOB, TKaHEH U T.II.

BrIcTaBKH CKYIBNTYPHI, apXUTEKTYPHI, MeOeH 1,5 2,0
AHTpOTIOIOTHYECKHE, apXeoJIOTHIECKHe, 1,0 2,0
STHOTpa(UECKUE BRICTABKH

HcTopuueckre 1 BOEHHO-MCTOPUUECKUE BHICTABKH 1,0 3,0

MaluuHsl, arperarsl, yCTAHOBKHU H T.I1. 3,0 3,0

[3 — saruuTHEI yrom; ¢ — yrox majeHus MpsSMOTO CBETA HA CEPEIMHY BHICTABOYHOMN 30HBI
Pucynok 23 — Ilomnepednslif pa3pe3 BEICTABOYHOTO IIOMETICHHS

Jnst ycTpaHeHMS WMHCONSIMM B O3THX IIOMEIICHHUAX IeJIeCO00pa3sHO BHIOMPATh OPHEHTALHIO
cBeToBbIX npoemoB Ha CB, C, C3. Ilpu npyroif opueHTaIlM CBETOBBIX MIPOEMOB B ITUX MOMEIICHUSAX
HEOOXO0ANMO TPUMEHSITh PeryJIHpyeMble BHYTPEHHHUE (MEXypaMHbIE) M HAPY>KHBIE JKaITI03H.

B 9SKCIO3UIMOHHBIX TOMEHICHHAX C OOBEMHBIMH HKCHOHATaMH (CKYJIBNTypaMH, MaKeTaMH,
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MalIMHAMH | T. 1I.) HHCOJISIINS KelaTellbHa, TaK KaK MpsSMOI COJHEYHBI CBET B HAWJIy4IIEH CTEICHN
BBIABISIET (DOPMY M JleTany SKCHOHATOB. [yl STHX MOMEIIEHUIT OPHEHTAlMI0 CBETOBBIX IPOEMOB
cienyet BeIOMpath Ha OB, 1O, FO3.

8.24 JlomonHMTENHHOE MCKYCCTBEHHOE OCBEINECHHE IEIeCO00Pa3HO HCIOJIb30BaTh B CIEAYIOIINX
CITydasx:

a) P HETOCTATOYHOM €CTECTBEHHOM OCBEIICHUH;

6) py HEOOXOJUMOCTH WHTEHCHBHOI'O MECTHOTO OCBEIICHHS JKCIIOHATOB (MAIlIWHBI, arperarsl,
BHUTPHHBI ¥ CTEKJISTHHBIC TIKA(BI ¢ MEITKIMH SKCIIOHATAMH);

B) IIpU HEOOXOJMMOCTH BBIACIHUTH CBETOBBIMU aKIIEHTAMH OTAEIbHBIC SKCIIOHATHI WIIA MX TPYIIIIEI
n3 001Iero oobeMa HHTephepa (CKYJIbITYPbI, TAHHO, KAPTHHBI | T. 11.);

T') IIpHU HEOIArOTIPUATHOM pacIpeeNICHIH eCTECTBEHHON OCBEIIEHHOCTH B MMOMEIICHNUH (HampuMmep,
Korja 4acTtb 3KCHOSI/II.IPIOHHOﬁ mionaayu Haxo4quTcs B TCHI/I).

HckyccTBeHHOE OCBEIIEHNE HEOOXOIUMO OCYIIECTBIATH MPEUMYIIECTBEHHO MCTOYHUKAMHU CBETA,
M3Iy4YEeHHE KOTOPBIX MO CIEKTPY HpUONIKaeTcs K AHEBHOMY. s mojacBeTa NOJDKHA MPUMEHSTHCS
crienManbHasi OCBETHTENbHASL apMaTypa, KOTOPYIO Pa3MEIaloT, KaK MPaBHiIO, CKPBITO OT IIOCETHTEINCH
(32 TOJJBECHBIMH TIOTOJIKAMH, BCTPAUBAIOT B MEOEIb HIIH IKCIIO3UIIMOHHOE 000opynoBaHue). [Ipu sTom
HEOOXOAMMO THIATENIFHO BHIOMPATh HAIllPaBJICHHE CBETOBBIX MOTOKOB, YTOOBI HCKIIOUUTH BOBMOXKHOCTh
NOTIa/IaHNsl B TOJIE 3PEHHs IOCETHTENEH HEe3alIUIICHHBIX MCTOYHUKOB CBETa U IOSIBJICHUS SPKHX
6JTI/IKOB Ha SKCIoHaTax € IOJIMPOBAHHBIMU ITOBEPXHOCTAMMU.

[Ipu nonceere HEPAaBHOMEPHOCTh paclpe/ielieHHs SIPKOCTH B T10JIe 3pEHUs He JIOJDKHA MPEBBILIATh
40:1.

8.25 Ortnenka BHYTPEHHHX ITOBEPXHOCTEH OSKCIIO3UIMOHHBIX ITOMEIICHUI MOKHA OTBEYATh
CJIEYIONIMM TpeOOBaAHHSM:

a) COOTBETCTBOBATh HA3HAYCHUIO IIOMEIICHUS, COJCPXKAHUIO U XapakTepy SKCIO3HIUU:
HeWTpanbHas B KapTUHHBIX TajlepesX, akIEHTHPYIOIias B IIOMEMICHUSX MPOMBIIIICHHBIX,
CeNTbCKOXO03SICTBEHHBIX Y CTPOUTEIIBHBIX BBICTABOK;

0) OBITH YBSI3aHHOW C BHIOPAHHOW CHUCTEMON OCBEIIEHHS, IIPH STOM MOBEPXHOCTH, HAXOISAIIHECS B
TEHH, JIOJDKHBI UMETh 00Jiee CBETIIYIO OTAENKY 110 CPABHEHHUIO C HHTEHCHUBHO OCBEILIEHHBIMU;

B) cO3IaBaTh HEOOXOIOWMBIA KOHTPACTHPYIOIMHA (OH IS IKCIIOHATOB (PE3KHE KOHTPACTHI
He)KeJaTeNnbHbI). B odopmiteHnn moMereHus He JOKHO OBITh IECTPOTHL.

Otaenky BHYTPEHHUX MOBEPXHOCTEH BBICTABOYHBIX ITOMEIICHHUH CIIETyeT NMPOU3BOINUTH C YUETOM
3HaYCHUH KOA(UIMEHTA OTPaKEHUS TIOBEPXHOCTH, PUBEICHHBIX B TA0IHUIE 8.

INOMEIINEHUSA C 3EHUTHBIMU U IAXTHBIMU ®OHAPAMHU

8.26 B 0mHOSTaXHBIX OOIMIECTBEHHBIX 3MaHUSIX C MEK(PEPMEHHBIM 3TaXOM C HEIOCTATOYHBIM
OOKOBBIM E€CTECTBCHHBIM OCBEIICHHEM W OONBIOIMMH IO IDIOMIAJN IOMEIICHHSIMH PEKOMEHIIyeTCs
yCcTpauBaTh 3€HUTHBIE U MaxXTHHIE (poHapu. K TaKuM MOMENmeHnsIM MOTYT OBITh OTHECEHBI YHTAIbHEIC,
JICKIIMOHHBIC, CIIOPTHBHEBIC, BBHICTABOYHBIC, TOPTOBEIC M OOCICHHBIC 3albl W TOMCIICHUS BEPXHUX
3Ta)kel OOIECTBEHHBIX 3JaHMIi.

Pa3meriate (oHapu cieqyeT € y4eTOM KOHCTPYKTHBHBIX JJIEMCHTOB MOKPBITHS, WHKCHEPHBIX
KOMMYHHKAIIMA W HHXCHEPHOTO OOOPYAOBaHMS, pa3MEmIaeMbIX B MEK(EPMEHHOM JTaXe WIH
MIPOCTPAHCTBE TIOJIBECHOTO TMOTOJNKA, & TaKKe B VYBSA3KE C TPEANOaraeMbiM PaclONOKEHHEM
CBETUJILHUKOB H C yYETOM TpeOOBaHUI paBHOMEPHOCTH OCBEIICHHUS:

Tab6mnuia 8
BLICTABOMHOE HOMELIEHITe 3HaueHus1 KOOQHUITUEHTA OTPAKESHHSI P
MOTOJIKA CTEH mojia
KapTtunHsbie rajiepen v BbICTaBKH 0,70 0,20-0,40 0,10-0,30
CKyJIBITYPHBIC 3aJTBI 0,70 0,30-0,50 0,30-0,40
ITonuTeXHUYECKHE U HAYIHBIC MYy3eH 0,70-0,80 0,20-0,70 0,20-0,50
IIpoMblIILIEHHBIE U CEIbCKOXO035IIICTBEHHBIE BBICTABKH 0,70-0,80 0,70-0,80 0,20-0,50

a) KBaJpaTHbIC B IUIaHE W Kpyrible (oHApU PEKOMEHAYEeTCS pa3MeliaTh MO yriaM KBajapaTa, a
NPSMOYTOJIbHBIE — TIO yIJIaM TPSIMOYTOJbHUKA C COOTHOIIEHHWEM CTOPOH B TIONEPEYHOM U
MIPOIOJIEHOM HAIPaBJICHUSAX, COOTBETCTBYIOIIIM COOTHOIICHHIO CTOPOH OCHOBAHUS OITOPHOTO CTaKaHa
WJIA BBIXOJHOTO OTBEPCTHSI CBETOIIPOBOTHON IITAXTHI,

0) B memsIx oOecledeHUs paBHOMEPHOCTH OCBEIICHHUS Pa3Mephl BBIXOJHBIX OTBEPCTUH (oHapen
IOJDKHBI ObITh He Oonee 0,25—0,50 BBICOTHI MOMCIICHHS, a PACCTOSHUE MEXKIY KpPalHUM PIIOM
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(oHapeii 1 cTeHOl He T0JDKHO TpeBbImath 0,50 paccTOSHUS MEXAY CPEAHUMHU psaaMu (GoHapei;

B) (oHapu pexoMeHIyeTcs pasMeliath MeXAy (gepMamMu Wi OaqkaMH HOKPBITHS Ha IUIOIIAJH,
cBOOOTHOM OT MHKEHEPHBIX KOMMYHHKALIUN 1 000pyJOBaHUS.

8.27 IllaxtHbie (oHAPH PEKOMEHIYETCS YCTpauBaTh Ha 0a3e THIOBBIX PEHICHHH 3EHHUTHBIX
(oHapeil. BepxHee oTBepCTHE CBETOINPOBOIHOM MIAXTHI CTHIKYETCS C HI)KHHM OTBEPCTHEM OIIOPHOTO
CTaKaHa 3€HUTHOTO (DOHApS; HM)KHEE OTBEPCTHE CBETONPOBOJHOM MIAXTHI JOJDKHO OBITH Ha ypOBHE
MOTOJIKA OCHOBHOT'O MIOMEUIECHUSI.

8.28 Orzenky BHYTPEHHHX IIOJIOCTEH OIOPHOTO CTaKaHa 3€HUTHBIX ()OHApel M CBETOIPOBOAHYIO
maxty ImaxTHeIX (onapeil auddy3HOro cBera BBINOJIHAIOT OEJIBIMM KpacKaMd [0 TIIATEIHLHO
MOJIrOTOBJIEHHOW, BBIDOBHEHHOH IPYHTOBKOM MOBEPXHOCTH.

8.29 CaerompoBOJHBIE WIAXThI HIAXTHBIX (OHApell HampaBIEHHOTO CBeTa OOJIMIOBHIBAIOT
ATFOMUHUCBON TexHHuYeckor ¢omproit rtommmuo or 0,05 g0 0,20 MM B 3aBHCHMOCTH OT
KOHCTPYKTHBHOTO PEIICHHSI CBETONPOBOAHON IIAXTHI.

8.30 Bribop ¢onapeit B 3aBUCHMOCTH OT THIIA 3JaHUH PEKOMEHAYETCS MPOH3BOIUTH COTIIACHO
Tabmute 9.

8.31 B 3pmaHmsX ¢ KOHIMIMOHHUPOBAHHBIM PEXHMMOM BBIXOJHOE OTBEPCTHE OMOPHOTO CTaKaHa
3€HUTHOTO (OHApS WIIM CBETONPOBOJHOM IIAxXThl IIaXTHOTO (OHAPS PEKOMEHIYETCS 3aroiHSATh
apPMHUPOBaHHBIM CTEKJIOM.

8.32 Ilpu pacnonoxennu 3ganuit B Il u IV ximmaTtiueckux panionax Poccuiickoit dexepannu B
3€HUTHBIX M INAXTHBIX (OHApsX, y KOTOpPBIX WHHACKC i, = 0,5, HeoOX0oOuMO NPHUMEHSTh
COJHIIC3ALIUTHBIE YCTPOUCTBA.

8.33 Cymmapnas momans QoHapeil B 3MaHMAX HE JOJDKHA MpEBBINATh, Kak mpasmio, 20 %
OCBEIAeMOH IUIOIIAH TOJa.

Tabnuua 9
XapakTepucTuka GpoHaps
By orpaxkenus
p ®opMa OIIOpHOTO Pa3mepsnt
Tun OIIOPHOTO
Tum 3panus CTaKaHa 1 BXOJIHOTO
¢donaps CTaKaHa U .
.| cBerompoBoxHON OTBEpCTHS B
CBETOIPOBOJHOMN
IIaXThI IUIaHEe, M
IIaXTHI
WnxenepHo- 3enutHbiii| Jduddysnoe ([IpsmoyronbHbiit 1,5x1,7;2,7x2,7
aJIMUHHUCTPAaTUBHOE 0e3 napansenenumes
TIOJJBECHBIX IOTOJIKOB
To xKe, C MOABECHBIM » Hampasnennoe |To xe To xe
CBETONPO3PAYHBIM MOTOIKOM
To ke, ¢  mnonsecusM|laxTueni| [duddysnoe |YceueHnas nupamuma »
HEMpO3padyHbIM NOTOJIKOM
OO61ecTBEHHOE c » Hanpasnennoe ([IpsmoyronbsHbIil 1,5x1,7;2,7x2,7
TEXHHUYECKAM 3TAKOM TapalIeIenuIe
unuaap Juamerp 1,2; 1,5
OO1ecTBEHHOE C ITOJIBECHBIM|3€HUTHBIH » VYceueHnHas nupamua To xe
CBETOIIPO3PAYHBIM ITOTOJIKOM Y cedeHHbIH KOHYC
To ke, ¢  mnonsecubiM|laxThbni| [duddysnoe |YceueHnas nupamuna »
HENPO3PaYHbIM ITOTOJIKOM YceueHHbIH KOHYC

Hpumep pacuema eCmecmeeHHO20 0C6eULCHUA NOMEULEHUA C WLIAXMHbBIMU d)onapﬂmu

Tpebyercs onpenenuth 3HaueHHs KEO B Toukax XapaKTepHOTO pa3pe3a B 3ajJ€ MHOTOLEJIEBOTO
Ha3HA4YEHUsI C aXTHBIMHU (DOHAPSMHU.

Hcxoonvie danmvie. 1 3an pasmepom B ruiane 18x18 M; BbICOTa 3ama OT YCIOBHOM paboueid
MIOBEPXHOCTH JI0 IIOJBECHOTO IIOTOJIKA, COBIAJAIOIIETO C IUIOCKOCTBIO BBIXOJHOTO OTBEPCTHSA
CBETONPOBOJHOM mIaxThl (hoHaps, 10 M; maxTHbIe (OHAPU HANPABICHHOTO CBETA Pa3MEpOM B ILIaHE
1,5x1,5 M u BeICOTOM /3 = 3,8 M.

2 Cpennes3BellieHHbIH Kod(duimeHT nudQy3Horo orpaxkeHusi NOTONKA, CTeH U moja P, = 0,4;
KOX(QQHUINEHT HAMpPaBICHHOTO OTpakeHHs CTeHOK (oHaps P, = 0,7; cBeToBOW mpoeM (oHAPs
3aI0JTHEH JBOIHBIM JINCTOBBIM CTEKJIOM 10 METAUINIECKUM IMEPETIIETaM.

3 3arps3HeHHME OCTEKIIEHUS HE3HAUYMTENBHOE — BO3/YyIIHAs CPEA B 3aJI€ COAEPKHUT MeHee | mr/m*
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IbUIN, IbIMAa U KOIIOTH.

Pewenue

1 Ha nunane pa3mernienus GoHapei B liexe OTMEYAIOT PACYCTHBIC TOUKH U (oHApHU (PUCYHOK 24).

2 Tlo muta"y ¢ y4eToM Macmradba pucyHKa 24 OonpefensioT pacCTOsHAE [y OT KaXKI0i U3 pacueTHBIX
TOYEK J0 IEHTPOB MAaXTHHIX (hoHAper U 3aHoCsT B Tabmmiry 10.

3 Tlo 3amaHHOMW BBICOTE TIOMEIICHHS /i ¥ PACCTOSIHUSM [y, BRIYHCIIAIOT 3HAYCHUS tg0l M 3aHOCST UX B
Tabmuiy 10.

4 Tlo tgO onpenensitoT 3HaueHue yria o.

5. Ilo pucynky 11 onpenensroT 3Ha4eHUS ¢(0l) I BCEX PACUECTHBIX TOUEK U POHApEH U 3aHOCAT MX
B Tabmiy 10.

6 OnpenensroT UHAEKC MaXTHOro (oHaps iy 1o Gopmyie

if=20d,, Y IR (Pt A2 N )Y
= 241,541,5/114/3,1443,8(1,5+ 1,5)l4= 0,22

7 Onpenensitotr k03 GUIMEHT cBeToNepesaun maxTHoro gonaps K. o pucyHky 13. [ns miaxTHoro
¢doHaps ¢ uageKkcoM iy, = 0,22 u koaddunrenTom HampasieHHoro orpaxenus P, = 0,7 K. = 0,38.
8 OmnpenensroT mokas3aresib CTCIEHH KOCHHYca yriia O m 1o Gpopmyiie
m=2+2/K.=2+2/0,38 =7,25.
9 BeIUuCIIAOT cOs™0l IS BCEX PACUETHBIX TOUCK U (poHapei u 3aHOCAT uX B rpady 8 tadmuisl 10.
10. Beraucrsitor nponsseneHus ¢(0)cos”0 I BCEX pacueTHBIX TOYeK U (oHapei M 3aHOCAT UX B
rpagy 9 tabmwms! 10.
N,
11 BbIumcisioT sl KaXI0i pacueTHON TOYKH CyMMy € q(d )COS'"G u 3a”ocsT ee B rpady 10
j#1
Tabmuus! 10.
12 Beraucnstror € o popmyste (7) u 3anocst B rpady 11 tabnumst 10.

heo
3 6 &% 9

]

w
o
A4
oo

Pucynok 24 — Cxema pa3MeIIeHHUs MAXTHBIX (oHApei

13 Tlo 3amaHHBIM NapaMeTpaM OCTekJeHus Tabmuusl b.7 mnpunoxenuns b Haxomsr, dyro
K03(h(ULMEHT CBETONPOINYCKaHus JByX cioeB crekia Ty = 0,8; koaddurment, yuursiBaromuii norepu
CBETa B METAJUIMYECKHX ABOMHBIX MIyxux Ieperierax, T, = 0,8. Koadduunenr, yuntsiBarommii
oTepH CBeTa B 3amuTHOM cetke, Ts = 0,9. [To CHull 23-05 Haxomsat, uyto ko3¢ dumnmeHT 3amnaca K, =
L,5.

14 OnpenenstoT OTHOIIEHHE 00mIero ko3 duIrenTa cBeTonporyckanus Goraps kK koadduuenty
3amaca

./K,=0,8-0,8-0,9/1,5=0,39.
15 PaccautsiBaroT npsmyto coctasistonryto KEO 0, B Todkax XapakTepHOTO paspesa 1mo Gpopmyie

(9) m 3anucHIBatOT pe3ynbTaThl pacuera B rpady 12 tabmurpmt 10.
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16 Haxonst otHomienwue 4,/b, = 0,56.

17 Tlo 3amanHOMY P, W hy/b, mo Tabmuue B.9 mpunoxenus b Haxomsr, uro ko3¢ ¢unueHt,
yuntsiBatonmii yBennuerne KEO 3a cuer cBera, 0Tpa)XeHHOTO OT IIOBEPXHOCTEH MOMeIeHus, 7, = 1,3.

18 Ompenensrot cpeanee 3uaueHue reomerprueckoro KEO mo popmyie (8)

€, =025+2,8+27+289+334+289+27+28+2,5)/9=2,.8%.

19 OnpenensoT orpaxkennyto coctapisionryto KEO B Toukax xapakTepHOTo paspesa 1o hopmyse
(10): Oompy =2,8 - 0,39 (1,3 - 1,0) = 0,33 % u 3anmceIBaIOT pe3ynbTar pacyera B rpady 13 Tabmumsr 10.

20 CymmupoBaHHEM TMpsMOil O,, H OTPAKEHHOH O,y COCTABISAIONIMX  OIPEACISIIOT

pesynpTupytomue 3HaueHHss KEO e B Toukax XapakTepHOro pa3pe3a MOMEIICHHS W 3aliCHIBAIOT
pe3ynbTatel B Tpady 14 tadbmumst 10.
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Tab6muma 10

Bricora

S — Paccrosaue
hH(l)T I, B TUTaHE
Howmep Homep ycngBHoﬁ ot d, v €, | O O, e
3 & m m a m 0 “js nps omps s
pacueTHoi (onaps| paGoueit pacueTHoOH | tgd | rpax., |g(a)|cos™a|g(0)cos™a e1 ( )cos ol o | o | o
TOYKH TIOBEPXHOCTH TOYKH 10 MHUH. /
JI0 HH3a HerTpa
(omaps, M ¢doHaps, M
1 2 3 4 5 6 7 8 9 10 1112 13 | 14
1,7 10 6,3 0,63132°121,16( 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°3010,91] 0,03 | 0,027 — —— = —
4 10 2,0 0,20/ 11°181,28| 0,88 1,130 — —— | — | —
5 10 6,0 0,60| 31° |1,16( 0,34 | 0,390 — — | — | — | —
6 10 12,0 1,20/ 50°1210,98( 0,04 | 0,039 — — — | — | —
1,5,7 10 6,0 0,60( 31° |1,16] 0,34 | 0,390 2,80 2,010,76/0,33|1,09
2,8 10 8,5 0,35(40°2411,08]| 0,13 | 0,122 — ——— | —
3,9 10 13,5 1,35/ 53°3010,95| 0,06 | 0,257 — —— | — | —
4 10 0 0 0 1,29 1,00 1,290 — — | — | — | —
6 10 12,0 1,20/ 50°1210,98( 0,04 | 0,039 — — — | — | —
1,7 10 6,3 0,63(32°1211,16] 0,32 | 0,360 2,70 1,9]0,75{0,33|1,08
2,8 10 23 0,73 36°6" |1,12] 0,21 0,235 — ——— | —
3,9 10 11,7 1,17]49°3010,99( 0,04 | 0,040 — —— | — | —
4 10 2,0 0,02|11°181,28| 0,88 1,130 — — | — | — | —
5 10 4,0 0,40(21°48|1,21] 0,59 | 0,215 — ——— | —
6 10 10,0 1,00| 45° |1,07| 0,08 | 0,085 — — | — | —
1,7 10 7,3 0,731 36°6" |1,12] 0,21 0,235 2,89 2,110,81(0,33|1,14
2,8 10 6,3 0,63132°121,16( 0,32 | 0,360 — —— | — | —
3,9 10 10,0 1,00| 45° |1,07| 0,08 | 0,085 — — | — | — | —
4 10 4,0 1,21121°4810,59(0,215| 0,127 — — — | — | —
5 10 2,0 0,20(11°181,28] 0,88 1,130 — ——— | —
6 10 8,0 0,80/36°36|1,09( 0,17 | 0,185 — —— | — | —
1,3,7, 10 8,5 0,85/40°2411,08( 0,13 | 0,122 3,34 2,410,02{0,33|1,25
9 ’
2,4, 6, 10 6,0 0,60| 31° |1,16( 0,34 | 0,390 — — — | — | —
8
5 10 0 0 0 ([1,29] 1,00 1,290 — — | —[— 11—

IIpumeuanne — 3HaYCHUSI BENUYUH E;, Oy, Oomp, €; A1 TOUEK E, JK, 3, M (pucyHOK 24) aHAJOTUYHBI 3HAUYCHUSIM, PACCYNTAHHBIM
COOTBETCTBEHHO I Touek [, B, b, A.
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9 PACHET BPEMEHHU UCITIOJIb30BAHUA ECTECTBEHHOI'O OCBEIIIEHUS B
IIOMEHNIEHUAX

9.1 TexHMKO-3KOHOMHYECKasi OIICHKAa Pa3IMYHbIX BapUaHTOB €CTECTBEHHOTO M COBMEIIEHHOTO
OCBEIIEHHS TOMEIICHUH IOJDKHA IPOM3BOAWTHCSA UL BCETO TOJa MM OTACIBHBIX €r0 CE30HOB.
ITpoOKUTENEHOCTh ~ WCIIONB30BAHHUS ~ ©CTECTBEHHOIO  OCBEIIEHUS  CIEAYeT  ONpPEACIsTh
MIPOMEXYTOYHBIM BPEMEHEM MEXIy MOMEHTaMHM BBIKIIOUEHHS (YTPOM) M BKIIIOYEHHS (BE4EpOM)
HCKYCCTBEHHOTO  OCBEICHMS, KOIZla CCTECTBEHHAas  OCBEIIEHHOCTh  CTAaHOBUTCS  PaBHOH
HOPMHPOBAHHOMY 3HAUCHHIO OCBELIEHHOCTU OT YCTAHOBKU HCKYCCTBEHHOT'O OCBEIICHUS.

B mnomemieHusx KHMIBIX M OOLIECTBEHHBIX 34aHMH, B KOTOPBIX pacueTrHoe 3HaueHne KEO
cocraBiger 80 % u meHee HopMmupoBaHHOTO 3HaueHHsI KEO, HOpMBI HCKYCCTBEHHOH OCBEIIEHHOCTH
MIOBBIIIAIOT HAa OJHY CTYIEHB IO IIKaJie OCBEIEHHOCTH.

9.2 PacdeT eCTECTBEHHOH OCBEUIEHHOCTH B IMOMEIIEHHUAX CIIEIyeT MPOU3BOJUTEH B 3aBUCHMOCTH OT
Ipynn agMUHUCTPAaTUBHBIX PAaOHOB IO pecypcaM cBeToBoro kinumara Poccuiickoit @enepanuu u
paccMaTpUBaEMOro Mepuoja roaa:

a) MPH PaACTIONOKEHUH 3MaHui B 1-i, 3-f u 4-i rpynmax agMHUHACTPATHBHBIX PAiOHOB U BCEX
MecsIeB Ioia — Mo 00JayHOMY TO1Y;

0) Npu PacroJIOKEHUH 3aHUK BO 2- M 5-U rpynmax agMHHUCTPAaTHBHBIX PAOHOB AJIsI 3UMHEH
MOJIOBUHBI Tofia (HOsIOph, JexaOpb, sHBapb, (eBpalib, MapT, anpeib) — [0 Oo0IayHOMYy HeOy, IS
JICTHEH MOJIOBHHBI rojia (Maii, HIOHb, HIOJb, ABTYCT, CEHTAOPH, OKTSOPh) — 1o 0e3001a4HOMY HeOy.

9.3 CpemHIOI0 E€CTECTBEHHYIO OCBEUICHHOCTH B IIOMEHICHHH IIPH BEPXHEM OCBEIICHHUH OT
obmagHOrO HEOa B KaKOH-THO0 MOMEHT BPEMEHH CYyTOK OIPEAEISIIOT 1Mo (popmMyse

- o
Ecp - O’OIecpE > (13)
rae e, — cpennee 3HaueHne KEO; onpenensrot mo popmyne (b.8) mpunoxenus b;
E? — HapyxHas ropu30HTalIbHAs OCBEIIEHHOCTh MPH CIUIONIHOW OOJIAYHOCTH; MPUHUMAKOT T10

Tabnune B.1 mpunoxenns B.

ITpumeuanne — 3HaueHUs] HApY>KHOIl OCBEIIEHHOCTH B MPHUJIOKEHUH I MPHUBENEHBI AT MECTHOTO CPEIHETO
conHeyHOro BpeMmeHH 7). Ilepexon OT MeCTHOrO IEKPETHOTO BPEMEHH K MECTHOMY CpPEJHEMY COJIHEYHOMY
MIPOM3BOAT 10 popMyIie

TM:ZYI*N"F)\-I, (14)
rie Ty — MecTHOe AEKPETHOE BPEeMS;

N — HOMep 4acoBOro nosica (PUCyHOK 25);

A — reorpaduyeckast 10roTa MyHKTa, BEIpaKeHHast B 4acoBoil Mepe (15° =1 u).

9.4 3HaYeHHE eCTECTBEHHOM OCBENIEHHOCTH B 3anaHHOU Touke A E, npu 6OKOBOM OCBELIEHUH B
YCIIOBHSIX CIUIOIIHOM 00JIAYHOCTH OMPEICIISIOT 1o (hopMyJie
E} = 0,01eEY, (15)
rie e; — pacuerHoe 3HaueHue KEO B Touke A mnomemieHusi Npud OOKOBOM OCBEILCHHUHU;
onpenensrot o ¢popmyie (b.1) mpunoxenus b;
E? — napyxHast OCBEUIEHHOCTh Ha TOPU30HTAILHOM TIOBEPXHOCTH NPH OOIaYHOM HeEGE.

Pacuer ecrecTBeHHOM ocBelleHHOCTH £, B 3amaHHOW TOuke M NOMEIIEHHMS OT OKOH IIPU

0e300mauHOM HeOe clielyeT MPOM3BOANTh:
a) IIpru OTCYTCTBUHM COJHLE3AMUTHBIX CPEACTB B CBETOIMPOCMAX U HPOTUBOCTOAIIHNX 3HaHHﬁ 1o

bopmyme

- .,
E% = 0,011 7B £,.E"; (16)
0) npu 3aTEHEHUH OKOH MPOTHBOCTOSIINMH 3aHUsIMU 110 hopMmylie
A - A CyM .
E} = 0,01t U’Z(B Ealy t 0 bk E, ) ; (17)
B) IIPY HAJIMYHMHU COJTHLIE3AIIUTHBIX CPEACTB B CBETONPOEMax Mo GpopMyiie
A - cym
EJM - O’OITOFGE ﬁiEg H (18)
rae &; — reomerpudeckuit KEO, onpenensemsrii o ¢popmyie (b.9);
Bs — KOG dUUHMEHT OTHOCHTENBHON SPKOCTH y4acTka HeOa, BHUIUMOIO dYepe3 CBETOIPOEeM;
MIPUHUMAFOT 10 Tabnwmme 11;
E’ — mnapyxHas OCBEIIEHHOCTh Ha BEPTUKANLHOM MOBEPXHOCTH, CO3/ABaeMas PacCEesHHBIM

cBeToM 06e3001auHOT0 Heba; NPUHIMAIOT B 3aBUCHMOCTH OT OPUCHTALMH TIOBEPXHOCTH (acana 30aHus
1 BPEMEHH CyTOK 110 Tabmute B.3 nmpunoxenns B;
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by — cpenHsiE OTHOCHTEJIBHAs SIPKOCTh (hacajoB MPOTHUBOCTOSIIMX 3aHU; OMNPENENsIoT I10
tabiuue b.2 npunoxenus b;

Ky, — onpenensior mo dpopwmyae (B.5);

Py, — CpeOHEB3BEIICHHBIH KOI((HUIMEHT oTpaxeHus (acagoB NPOTHUBOCTOSIIMX 3AaHHM;
npuHUMaroT 1o tabauue b.3 npunoxenus b;

E?" — HapyxHas CyMMapHas OCBEIEHHOCTb Ha BEPTHKAIBHOM IMOBEPXHOCTH, CO3jaBaeMasi

paccesiHHBIM CBETOM HeOa, MPSIMBIM CBETOM COJIHLIA M CBETOM, OTPaKEHHBIM OT 36MHOM IIOBEPXHOCTH;
NIPUHUMAIOT 10 Tabiuue B.4 npuioxenns B.
Pacuer cpeHeli ecTeCTBEHHOH OCBELIEHHOCTH B MOMEIIEHHH OT 0e300Ja4HOro Heba MpH BepxXHeM
OCBCLICHNHU B 3aBUCHMOCTHU OT THIIA CBETOBOI'O ITpOEMa IMMPOU3BOIAT:
a) IIPU CBETOBBIX MPOEMAX B INIOCKOCTH MOKPBITHS, UMEIOLIHX 3aMI0JHEHHE U3 CBETOPACCEHBAIOIINX
MaTepHaJoB, 1o hopmyie
E, =001t rkg E™; (19)

P cpTe o
0) TIpM CBETOBBIX MPOEMax B IIOCKOCTH MOKPBITHS, MMEIONINX 3allOJHEHUE U3 CBETOIPO3PAYHBIX
MaTepHaJoB, 1o hopMmyIe

E, = 0,011 nkp ¢ E™; (20)
B) pu poHApsX e[ 1Mo Gpopmyiie
E, =001t rnkp £ E; @20
T') IpY TIPSMOYTOIBHBIX (hOHAPSIX TIO hopMyIie
E, = 0,005 15k B ¢, EX+ EF) (22)
rne T, — cM. dpopmymy (b.1);
r u ky — cM. popmyny (b.2);
€ - cM. hopmyay (B.7);
E? — cymmapHas HapyKHas OCBEIIEHHOCTh Ha TOPHU3OHTAILHOM MOBEPXHOCTH, CO3laBaeMas

6e300a9HBIM HEOOM U TIPSMBIM CBETOM COITHIIA; MPUHUMAIOT 1o Tabimie B.3 npunoxenus B;
E? — wapyxHas OCBELICHHOCTh HA TOPU3OHTAIBHON TOBEPXHOCTH, Co3laBaeMas 0e300/1auHbIM
HeOOM; MpHHUMAIOT 110 Tabmume B.3 mpunoxenus B;

B — ko3P dHUIHEHT OTHOCHUTENBHOM SAPKOCTH YYacTKOB 06e3007a4HOrO Heba, BHAWMBIX depes3
CBETONPOEMBI; IPUHUMAIOT 1O Tabmwuie 12;

E’ — cm. dpopmyny (16);
E” u E" — mapyxHas OCBEIIEHHOCTh HA JBYX TPOTHBOTOIOKHBIX CTOPOHAX BEPTHKATBLHOM

MMOBEPXHOCTH; IPUHUMAIOT 110 Tabnuie B.4 nmpunoxenus B.

[Ipumeuanus

1 IIpsiMoit CONHEYHBIN CBET B pacdyeTax OCBEMICHHOCTH YUYHMTHIBAIOT IIPU HAJIWYMH B CBETOBBIX IpoeMax
COJIHIIE3AIUTHBIX CPEJCTB MM CBETOPACCEHMBAIOLIMX MAaTEPHAOB; B OCTAJbHBIX CIIydasX MPsIMON COJHEUHBII
CBET HE YUHUTHIBAIOT.

2 3HavyeHus pacyeTHBIX K03 dumueHToB B Tabmauuax 11 u 12 mpuBeaeHs! A1t MECTHOTO CPETHETO COTHEYHOTO
BpPEMEHH.

Tabmuma 11
OpuenTanus 3nauenue Kodpduienta Bs
CBETOIIPOEMOB Bpew cyrok, 4
5 6 7 8 9 10 [ 11 | 12 [ 13|14 |15 |16 | 17 | 18 | 19
B 2 (313 |19(14(125(12|1,3|14]155|1,7|1,8]1,9 (1,95|1,85
{03} 1,05 1,1 |145(25 26|19 |15 13 |1,25( 1,3 (1,35|1,45]| 1,6 |1,85| 1,9
10 L,5(1,35( 1,1 112 (1,3 (1,5 1,7 |1,85(1,71,5|1,3(1,2]|1,1(1,35]| 1,5
103 1,9 (1,85 1,6 |1,45(1,35 1,3 ({1,251 1,3|(15]1,9|2,6|2,5(1,45(1,1 1,05
3 1,85(1951 19| 1,8 | 1,7 |1,55( 1,4 | 13 | 1,2 12514 |1,9] 3 |[3,1| 2
C3 1,315 L,7(1,75(1,75( 1,716 1,5]1,4]13(1,25{1,25| 1,3| 1,9 2,9
C 1,212 1,3(145(15|1,6|16]|1,65|1,6] 16| 1,5(145| 1,3 | 1,2 1,2
CB 29119 1,3 [125(125(13|14|1,5]16]1,7(1,75|1,75|1,7]|1,5] 1,3
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Tabmuua 12

3nauenue Kodpduienta By

Tun ceeToBoro npoema Bpewmsi cyTok, 4

50161 718910111213 |14 15|16 17 ] 18|19
[psmoyronbubiit ouaps| 1,3]1,42(1,521,54|1,42{1,23|1,15|1,14(1,15(1,23|1,42|1,54|1,52|1,42( 1,3
B mnockoctu nokpertust | 0,7(0,8510,9511,05( 1,1 (1,14]1,16]1,17|1,16]1,14{ 1,1 {1,05]0,95(0,85]|0,7
[len (opuentupoBannsi| 1 [1,17)1,13]1,04(0,95] 0,9 (0,85 0,8 10,85] 0,9 [0,95(1,04|1,13(1,17] 1
Ha C3, C, CB)

Hpumepbl pacuema 6pemenu UcCnolb306aHusl eCmeCcmeeHH0o20 0C6eu{eHUA 6 NOMEU,eHUAX

Hpumep 1

Tpebyercs omnpenenuTb, Kak W3MEHUTCS IPOJODKUTENBHOCTh HCIONB30BAHUS €CTECTBEHHOTI'O
OCBEILCHHSI B MapTe 3a CPellHHE CYyTKH B pabodeil KOMHATe C BEPXHUM E€CTECTBEHHBIM OCBEILCHHEM
4yepe3 3eHUTHbIE (JOHApH M C CHUCTEMOH OOIIEro JIIOMHHECHEHTHOTO OCBEICHHUS, €CIM YMEHBIINTh
3allpOEKTUPOBAHHYIO IUIOIIAAb 3CHUTHBIX (oHapeld B 1ABa pa3a M NEpPEHTH Ha COBMEILEHHOE
OCBeIIeHHE.

Pabouas koMHaTa pacroyioxkeHa B MOCKBE, TOYHOCTh 3PHTEIBHBIX PadOT, BBIIOJIHIEMBIX B HEl,
cooTBeTcTBYeT b-1 paspsany HopMm o npmtoxkenuro 11 CHull 23-05.

[lepBOHauaBHO 3arpoeKTUPOBaHHas IUIOMAAb (oHapel obecneunBana cpennee 3Hauenue KEO B
paboueii koMHare, paBHOe 5 %; MpH yMEeHbLICHUH TuTomany (GoHapeil B Ba pa3a cpeiHee 3HAUCHHE
KEO cocrasuser 2,5 %. Padora BbInosIHsIETCS B 1BE CMEHBI € 7 710 21 4 110 MECTHOMY BPEMEHH.

Pewenue
1 B cootBercTBUM C Tabnuieil | mepedyHs aAMHUHHCTPATHBHBIX PAiOHOB IO pecypcaM CBETOBOTO
kimMata Poccuiickoit @enepanun MockBa paciioyiokeHa B IEPBOIl IpyNIe U, CIEA0BAaTENbHO, pacyeT
€CTECTBEHHOW OCBEIIEHHOCTH B TIOMEIICHHUH BBITIOJIHSIOT AJIs YCIOBHH 001a9HOTO HEOa.
2 W3 Tabmunpl B.1 mpunoxenns B BommceiBator B Tabmuiyy 13 3HaueHHWe Hapy>KHOMH

I‘OpI/I?)OHTaJ'ILHOﬁ OCBCHICHHOCTHU E: npu CILIOIIHOM 00JIAYHOCTH JJI pa3HbIX 4aCOB JIHA B MapTe.

Tabuwnma 13
Bpens cyToK (MecTHoe HapysHasi ropH3OHTATBHAS Cpenusis €CTECTBEHHAS OCBENIEHHOCTE B
COJTHEYHOE BpPEMSI) OCBeNIEHHOCTh E. | K HOMCLICHHH L, JIK
°’ mpu KEO =5 % mpu KEO =2,5 %
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 TlocnenoBaTenbHO INOACTaBIAA 3Hadenne £E. B ¢opmyny (13), ompemensior mis

COOTBETCTBYIOIIIX MOMEHTOB BPEMEHH 3HAUEHHsS CpelHeil OCBEIEHHOCTH BHYTPH IOMEIEHHUs E,.
PesynmpTathl pacueTa 3amuchBaiOT B TaOIUIy 13.

4 Tlo HaiimeHHBIM 3HaYeHHAM £E,, cTposAT TpaduKk (pUCYHOK 26) W3MEHEHHS eCTeCTBEHHOH
OCBEILEHHOCTH B IIOMeNIeHUH B TeueHue padouero aus npu KEO =5 % u 2,5 %.

5 B mpunoxennn 11 CHull 23-05 Haxomst, 9yTo Ay pabodeii KOMHATHI, pacIioIoKeHHOH B MOCKBe,
HopmuposanHoe 3Hauenue KEO mns B-1 paspsna padot paBao 3 %.
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CpCHHﬂﬂ €CTECTBEHHAs OCBCIUEHHOCTh B NOMEIUCHNH

1 — W3MeHeHne ecTecTBEHHOI ocBemeHHoCTH B omemeHnn npu KEO, pasaoM 5 %; 2 — ToO *Xe,
2,5 %; A — TouYKa, COOTBETCTBYIOIAs BPEMEHH BHIKITFOUCHHS UCKYCCTBCHHOTO OCBCIICHHS YTPOM;
5 — touka, coOTBETCTBYIOIIAs BPEMEHH BKITFOUCHUSI MICKYCCTBECHHOTO OCBEIICHUS BEYCPOM

Pucynok 26 — I'paduk U3MEHCHHS ECTECTBCHHOI OCBEIICHHOCTH B TIOMCIIICHUH B TCUCHHE
pabodyero mHs

Hopmuposannas ocBemenHocTh paBHa 300 nk. IIpu ymeHsmeHnu mmomanu (oHapel B 1Ba pasa
cpennee pacuernoe 3Hadenne KEO cocrasnser 0,5 HopmupoBanHoro 3uadeHuss KEO; B aTom ciydae B
paboyeli KOMHare HOPMHPOBAaHHOE 3HAUEHHE OCBEIICHHOCTH OT WCKYCCTBEHHOI'O OCBEILCHHUS
HEOOXOANMO TIOBBICUTh Ha OJIHY CTYIIEHb, T. €. BMecTo 300 1k ciexyer npusaTs 400 k.

6 Ha opnunare rpaduka pucyHka 26 HaXOAiT TOYKY, COOTBETCTBYIOIIYIO ocBerieHHocTd 300 Jik,
4yepe3 KOTOPYIO NMPOBOAAT FOPU30HTANB JI0 NEPECEUEHUs ¢ KpUBON B IIEpBOM U BTOPOIl MOJIOBUHE AHS.
Touku A m b mepecedeHns ¢ KpUBOM IMPOEKTHPYIOT Ha och abcumcc. Touka a Ha ocu abcumcc
COOTBETCTBYET BpeMeHHU 7, = 8 4 20 MuH, Touka 6 — #; = 15 4 45 mMuH.

Bpewms mcnonp30BaHNs €CTECTBEHHOTO OCBELICHUS B paboueii komHare npu cpexHeM KEO, paBHOM
3 %, OTIpenemsIOT KaK pa3HoCTh {; — {; = 7 9 25 MUH.

7 U3 pucyHka 26 cieayer, 4TO TOPHU30HTalb, COOTBETCIBYIOINAs ocBemeHHocTH 400 1k, He
MEPeceKaeTcss ¢ KPpUBOM M3MEHEHHs €CTECTBEHHOW ocBemmeHHocTH npu cpenHeM KEO = 2.5 %, ato
03HauaeT, YTO BpeMs HCIIOIb30BAHUS €CTECTBEHHOTIO OCBELICHHUS B paboydeil KOMHATE ¢ YMEHBIIEHHON
B JIBa pasa IUIOMa b0 (OHApel paBHO HYJIO, T. €. B TEUEHHE BCEro pabouero BpeMEHH B padoueit
KOMHATe J0JDKHO paboTaTh MOCTOSIHHOE JAOMOJHUTEIBHOE HCKYCCTBEHHOE OCBEILICHUE.

Ipumep 2

Tpebyercs ompenennuTs €CTECTBEHHYIO OCBEIICHHOCTh W TIPOJOIDKUTENFHOCTh HCITOIB30BAHHUS
€CTECTBEHHOT'O OCBEIIECHHS B TEUCHHUE JTHSI B CEHTS0OpE NPH CIUIONIHOM 001a4HOCTH B TpeX Toukax A, b
u B (pucyHok 27) xapakTepHOTO pa3pesa IIKOJIBHOTO Kiacca Ha ypoBHe mapt (0,8 M oT nosa). Touku
PaCIONIOKEHBI Ha CIEAYIOIIUX PACCTOSHUSAX OT HApyKHOU cTeHbl ¢ okHamu: 4 — 1,5 M, 56— 3 mMu B
— 4,5 m. Pacuetnoe 3nauenne KEO B Touke 4 es = 4,5 %, B Touke b e5 = 2,3, B Touke B ez = 1,6 %.
HopmupoBaHHasi OCBEIIEHHOCTh B KJIACCHOH KOMHATE€ OT YCTAHOBKH HMCKYCCTBEHHOTO OCBEICHHS
paBHa 300 nk. [Ikoma pacmonoxena B benropone (50° c. m.) u pabotaeT B 0Hy cMeHY ¢ 8 10 14 9
(MecTHOE COTHEUHOE BpeMs).

Pewenue
1 13 tabmumer B.1 mpunokeHuss B BEIMHCHIBAIOT 3HAYCHHUS HAPYKHOW OCBEIICHHOCTH B TCUCHUC

st jist centsops. [locnenoBareabHo MOACTaBIAs 3HaueHus £. B Gpopmyity (15), mOMydaroT 3Ha4YEHHS
€CTECTBEHHOM OCBEUICHHOCTH B 33/IaHHBIX TOYKaxX F.s, E.s, E.p. Pe3ymbraTel pacuera 3amuchIBalOT B
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Tabnuiy 14.

Pucynox 27 — CxeMaTu4ecKkuil monepeyHblid pa3pes MKOoJIHHOro Kiacca

[ ]
®

I

L
|

A, b, B— PacueTHbIC TOYKH

[Ipumeuanne — YuuteiBas, uyto B Tabmuue B.1 mpunoxenus B ans 50° c. m. HapyXHas OCBEIICHHOCTH HE
NpHUBEIeHa, HAXOAT TpebyeMoe 3HaYeHNE Hapy)KHOH OCBEIIEHHOCTH METO/IOM JIMHEHHOH HHTEPIIOALMH.

Tabnuma 14
Bpemst cyToK (MecTHOE HapyskHast FOpH3OHTATbHAS EctectBeHHas Ifﬂc:&u;el}({ocn B TOYKax

COJIHEYHOE BpeMsl) OCBEIICHHOCTh £ , JIK i £, 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 Tabmunbl 14 crposT rpaduk pucyHka 28, Ui STOTO MPOBOISAT TOPU3OHTANE Yepe3
TOUKY OCHU OpAMHAT, KOTOPOH COOTBETCTBYET OcBelleHHOCTh 300 5K, 0 mepecedeHus ¢ KPUBBIMU
ocBeleHHocTH E.4, E.5, E.5 (kpuBbie 1, 2, 3).

3 TIpoeKTHpYIOT TOYKHM IIEPECEUCHHs] TOPU3OHTAM C KPHBBIMA Ha OCh alcuucc; Bpems
HCTIOJIB30BaHUS €CTECTBEHHOTI'O OCBEIIEHUS B TOUKE A OIPEAEIISIOT U3 COOTHOILCHHS:

t,—t; =149 00 mur — 8 1 20 MuH = 5 1 40 MuH.

W3 pucynka 28 criemyer, 9To B TOUKax b W B MpH CIUIOMIHOW OOJIAYHOCTH OCEHBIO HEOOXOIUMO
HUMETh TTOCTOSHHOE JOTIOJIHUTEIFHOE HCKYCCTBEHHOE OCBEICHME, TaK KaKk B TEUYEHHE BCEro JHS Ha
BTOPOM U TPEThEM PsAaX MapT €CTECTBEHHAs! OCBELIEHHOCTh HIKE HOPMHUPOBAHHOTO 3HAUYCHMS.
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I — B Touke A; 2 — B TouKe b; 3 — B Touke B
Pucynox 28 — I'paduk u3MeHEHHS ECTECTBCHHOMN OCBEIICHHOCTH B TPEX PACYCTHBIX TOUKAX
IIKOJBHOTO KJIAcCa B TEUCHUE paboyero THs

10 TEXHUKO-9KOHOMMNYECKASA OIIEHKA CUCTEM ECTECTBEHHOI'O
OCBEHIEHUSA 110 DHEPTETHYECKHUM 3ATPATAM

10.1. TexHHKO-DKOHOMHUYECKas OIEHKA CHCTEM €CTECTBEHHOTO OCBCIICHHUS 3aKII0YacTcs B
OTIpeNIeIIeHUH CPOKa OKYIIaeMOCTH JOMOTHUTENFHBIX €IMHOBPEMECHHBIX BIOKECHUH, TPEOYIOIUXCS TS
N3MEHEHHsI CUCTEMbI €CTECTBEHHOT'O OCBEILEHUS TIOMelIeH s. MeTouKa MOXeT ObITh MPUMEHEeHa IS
TIOMEIIEHHUH, B KOTOPBIX JIOMYCKAETCsI COBMEIICHHOE OCBEIIICHHUE.

10.2. TexHUKO-9KOHOMHYECKYIO OIIEHKY OCYIIECTBIISIOT B CIEIYIONICH MOCIeIOBATEILHOCTH

a) ompeaenstoT HopmupoBaHHble 3HadeHHss KEO s momerneHuss Tpu  €CTECTBEHHOM U
COBMEIICHHOM OCBEIICHUU B COOTBETCTBUU C 5.2 1 5.3 HacTosmero CBosa mpaBuir;

0) ompenensioT HOPMBI HCKYCCTBEHHOW OCBEUICHHOCTH B COOTBETCTBHH C pa3psijioM H
MIOJIpa3psA0M 3pUTENBHBIX padoT B coorBercTBUM co CHull 23-05;

B) ompenenstoT pacueTHoe 3HaueHne KEO e, mo MeToauke npuioxeHus b;

r) pacuerHoe 3HaueHne KEO e, cpaBHMBAIOT ¢ HOPMUPOBAHHBIM B COOTBETCTBUH C 6.6 HACTOSIIErO
CBofa mpaBWJI, IPU 3TOM MOTYT UMETh MECTO TPH CITydasi:

1) e, Gonee HOpMHUPOBAHHOTO. B 3TOM cilydae BO3MOKHO YMEHBILIEHHE Pa3MEPOB CBETOIIPOEMOB U
JAJTbHCUIIUHN TEXHUKO-OKOHOMHNYCCKUUN PACYCT MOXKET IMPOBOAUTHCA JId CPaAaBHCHHA BaApUAHTOB CUCTEM
€CTECTBEHHOT'O OCBEIIEHIS C Pa3IMIHBIMU pa3MepaMi CBETOIIPOEMOB;

2) e, 6onee 0,8 HOpMUPOBaHHOTO. B 3TOM CiTydae BOZMOKHO YBEITMUEHHE Pa3MEPOB CBETOIPOEMOB,
U JaTbHEUIIHHA TEXHUKO-dKOHOMHYECKHH pacdeT MOXKET IPOBOAMTHCS IS CPAaBHCHHS BapHaHTOB
CHCTEM €CTECTBCHHOTO OCBEUICHHUS C Pa3IMYHBIMH Pa3MEepPaMH CBETOIPOCMOB;

3) e, 6onee HOPMHUPOBAHHOTO IIPH COBMEIIEHHOM OCBeLIeHHH, HO MeHee (0,8 HOpMUPOBAHHOT'O MPH
€CTECTBEHHOM OCBEICHHH. B 3TOM ciydae BO3MOYKHO YBEJIMUYCHHE Da3MEpPOB CBETONPOEMOB H
JNabHEUIINNA TEXHUKO-DKOHOMUYECKUM pacyeT MOMKET MPOBOAUTHCS JJid CpPAaBHEHHUS BapUaHTa
CUCTEMblI CCTCCTBCHHOI'O OCBCLICHHA C YBCIIMYCHHBIMU pasMEpaMu CBCTOIIPOEMOB C BapHaHTOM
CHCTEMBI COBMEIIIEHHOTO OCBEIICHHUS 0€3 YBETMUEHHs pa3MepOB CBETOIIPOEMOB.

10.3. B cirygae BEIONHEHHS yCIOBUS 3 MOAMYHKTA «» MyHKTa 10.2 B HCclieqyeMOM MOMEIICHHH
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U3MEHSIOT CUCTEMY ocBellleHHs. [Ipu 3ToM paccMaTpUBaroOT JBa BapHaHTa U3MEHEHHS CUCTEMBI:

1 B paccmaTpuBaeMoil cucTeMe OCBEIIEHUS MOMEIIEHHs] HOPMbI MCKYCCTBEHHOM OCBELIEHHOCTU
MOBBIINIAIOT HA OJHY CTyNeHb B cooTBeTcTBUHU ¢ 6.6 CHull 23-05. XapakTepuCTUKH 3TOH CHCTEMBI
OCBeIleHHsT 0003HAYAIOT UHJEKCOM 1.

2 H3MEHSIOT CHCTEMY €CTECTBEHHOTO OCBEIICHMS, OTIMYAIONIYIOCS YBEIWYEHHEM  IIIOMIAAN
CBETONPOEMOB. JTa CHCTEMa ECTECTBEHHOTO OCBEIICHUS IOMENICHUS MOJDKHA OO0ECIeunBaTh
pacuetHoe 3HaueHue KEO He wmenee 0,8 HOpMupoBaHHOTo. XapakTEpUCTUKH 3TOH CHCTEMBI
OCBEILEHHST 0003HAYAIOT MHICKCOM 2.

10.4 CpaBHeHue 3aTpar Jyid BApUaHTOB BO3MOXKHBIX U3MEHEHUI! CHCTEMBI OCBEILEHHS TTOMEIEHHUS
MIPOU3BOJAT B CIEAYIOLIEH MOCIE0BATEIBHOCTH:

a) PACCUMTHIBAIOT DA3HUIly EAMHOBPEMEHHBIX 3aTpaT AK Ha NepByl0 U BTOPYIO CHCTEMBI
€CTECTBEHHOI'O OCBEILIEHHS TOMEUICHUs. DTa Pa3HUIA COCTABIISET:

AI<:I<27[<l :(FZ*FI) (on'{cm)a (23)

rae Fy u F, — TJI0many CBETOMPOEMOB, M%;

&, — IIcHa 3aIIOJIHEHNS CBETONIPOEMA, PyO/M;

& — LeHAa BO3BCICHMS OTPAKIAIOIICH KOHCTPYKLHMH, B KOTOPOIl PACIIONIOKEH CBETOIPOEM,
pyo/™?;

0) pacCUMTHIBAIOT Pa3HMILYy CPEIHErOOBBIX 3aTPaT Ha MOTEPH TEIUIOTHI 32 OTOMHUTENBHBIN MEPHO
A37, 00yCcOBICHHYIO H3MEHEHUEM CHCTEMBI €CTECTBEHHOTO OCBEIICHUS IOMEIICHHUS:

D3, = 0,024I'COIL(F; - F{)[1/Ro™ - 1/R™]Cs, 24)

rne I'COIl — rpamyco-CyTKH OTONHMTEIBHOIO IEpHUOJia paioHa CTpouTenbcTBa, °C-cyT/rof;
onpenenstot B coorBercTBuu ¢ CIT 23-101 no dopmyre

I'COII = (ts — tomnep) Zomneps (25)

371eCh ¢, — HOpPMHpYeMasl TeMIlepaTypa BHyTpEeHHEro Bo3ayxa, °C;

fomnep — CPEIHSSA TEMIIEPATypa OTOMUTEIHHOTO IePHOIa palioHa CTPOUTENLCTBA, °C, onpenenseMas
no CHuII 23-01;

Zomnep — TIPOJOJDKUTEIBHOCTh OTONMTEIBHOTO IMEPUOJIa pailoHa CTPOHTENBCTBA, CYT/TOZ,
onpenensemas no CHull 23-01;

R — npuBeeHHOE CONPOTUBJIEHUE TEIIONEPENAUe 3a0JHEHHs cBeTonpoema, M2-°C/BT;

OK
R — npuBeneHHOE COMPOTHBIICHUE TEIUIONEPEIaue OrPAKIAIONIEN KOHCTPYKIMH, B KOTOPOM

paconoxen ceronpoem, m>°C/Br;

C,, — TepCIeKTUBHAS IIeHa TEeIUIOBOU YHEpru, pyo/(kB1u);

B) PacCUMTHIBAIOT Pa3HMILy CPEIHETOIOBBIX 3aTpaT Ha MOTpeOIeHNEe >IeKTpHIecKor sHeprun A3,
00yCIIOBICHHYIO H3MEHEHNEM CHCTEMBI €CTECTBEHHOTO OCBEILCHHUS TIOMEIICHHS,

D33 = (NzSZz - N]SZ])Ca, (26)
rne N, N, — ynenpHas YCTaHOBJIEHHas MOIIHOCTb CHCTEMBI MCKYCCTBEHHOTO OCBEILCHHUS
nomerenus, Br/m?, st Bapuantos 1 u 2 (em. 10.3) onpenensiror no Tabnure 10a CHull 23-05;

2z, 2z, — MPOAOILKUTEIBHOCTh HCIOJIb30BaHUSl MCKYCCTBEHHOI'O OCBEILCHHS B IOMEIICHUH,
4/Tox, IIsl BAPHAHTOB | U 2; ONPEICIIAIOT pacueTOM 10 METOIUKE paseina 9;

C, — mepcreKTUBHAs 1IeHa AJIEKTPUUECKO SHEepruu, pyo;

T') PaCCUMUTHIBAIOT PA3HUILY CPEAHETOI0OBBIX SKCILTYaTaI[MOHHBIX 3aTpaT:

AD=- (A3, - A3,). @7

10.5 ITpoBepstoT ycIoBUE OKYaEMOCTH 3aTPaT HAa H3MEHEHHE CHCTEMBI €CTECTBEHHOT'O OCBEILICHHUS
MIOMEIIEHNUS ¢ BapuaHTa | Ha BapuaHT 2:

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

TJie p — TPOILICHTHAs CTaBKa 10 KpeauTy OaHka, %o.

Ecnu ycnoBue (28) He BBIMOJHSAETCS, TO 3TO O3HA4YaeT, YTO 3aTpaThl Ha U3MEHEHUE CHCTEMBI
€CTECTBEHHOTO OCBEIICHHS ITOMEIIEHUS! B COOTBETCTBHU C BAPHAHTOM 2 HE OKYISTCS U BBITOJIHEE
NPUHSTE 1-H BapuaHT CHCTEMBbI €CTECTBCHHOTO OCBEILICHUS, T.€. MOBBICUTH HOPMBI HCKYCCTBEHHOTO
OCBEIIIEHHS TIOMEICHHsI Ha CTyMeHb. [Ipu 9TOM TEXHHKO-9KOHOMHUYECKHI pacyeT 3aKaHYHBaIOT.

10.6 Ilpu BeIIONHEHWH YCIOBUS (28) TPOHW3BOIAT pacdeT CpPOKa OKYMAeMOCTH H3MEHEHHOM
CHCTEMBI ECTECTBEHHOTO OCBEIICHHNS TIOMEIIECHHS IO opMyIIe

To=In[1/(1 - (DK/D3) " (p/100)))/In(1 + p/100) 29)

[Ipou3BomAT  COMOCTAaBICHHWE PACUETHOTO CPOKAa  OKYHNAaeMOCTH  HM3MEHEHHOHW  CHCTEMBI
€CTECTBEHHOT'O OCBELICHUS OMELICHHsI C TIPHHATBIM IPENeIbHO JOMYCTUMBIM 3HaYCHUEM 1, 4., Ecin
T, < T, 01, TO DKOHOMUYECKH ONpaBJaH BapHaHT 2 €CTECTBEHHOTO OCBEIICHHS, B TPOTHBHOM Clly4yae
9KOHOMHYECKH OIpPaB/AaH BapuaHT 1.
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Hpumep MEXHUKO-IKOHOMUYUECKOI OUCHKU cucmem eCmeCmeeHH020 océeuieHus no
IHepcemudecKum ampamam

Tpebyercss MPOBECTH TEXHHKO-3KOHOMUYECKYIO OIEHKY CHCTEMbI €CTECTBCHHOTO OCBCIICHHS B
pabodem momemieHnH 31aHUS B MockBe. 3maHue pacronokeHo B 60 M OT mapaiienbHOTO 3JaHds
BbIcOTOI 27 M. Pabouee momemieHne mMeeT pa3Mepsl B IiaHe 6 X 6 M U BBICOTY 3,6 M, OZHO OKHO
BEICOTON 2,4 M, mmpuHOW 2,4 M, BbIcOTa moaokoHHWKa — (0,8 M. Paspsnm 3purenpHO# paboTEHI,
BBIIOJIHAEMOM B IToMemeHuu, b-1.

Pewenue

1 Hopmupopannoe 3HaueHne KEO e, mm18 momemeHHss HpH €CTECTBEHHOM OCBEIIEHHH IIO0
npuiioxxennto I CHull 23-05 cocrasnsiet 1,0 %, mpu coBmeriennom oceenieHuH — 0,60 %.

2 Hopma o0mieif MCKYCCTBEHHOW OCBEIIEHHOCTH B COOTBETCTBHH C Pa3psiioM U IOIPa3psSIoM
3putensbHBIX padoT mo CHull 23-05 cocrasmser 300 nk.

3 PacuetHoe 3naueHue KEO e,, onpenenenHoe no meroauke npunoxenus b, cocrasnser 0,61, uro
COOTBETCTBYET HOPME IIPH CHCTEME COBMEIIEHHOTO OCBEILCHNSI.

4 Pacuernoe 3nauenune KEO e, Gonee e, mpu coBMemieHHOM ocBelieHnu, Ho Mmenee 0,8e, mpu
OOKOBOM €CTECTBEHHOM ocBeuieHun. B coorBerctBun ¢ 10.3 paccMoTpum 1ie1ecoo0pa3HOCTD
nepexo/ia OT CUCTEMbl COBMEIIEHHOTO OCBEILIEHHUSI K CHCTEME €CTECTBEHHOTO OCBEILICHUSI.

5 Hopma HcKycCTBEHHOM OCBEILIEHHOCTH B pacCMaTpUBAaeMON CUCTEME COBMEIIEHHOTO OCBELIEHUS
TIOBBIMIAETCS HA OAHY CTYyIeHb B cOO0TBeTCcTBUH ¢ 6.6 CHuII 23-05 u cocrasuser 400 nk.

B anpTepHaTHBHOM Cilydae MpeIuIaracTcsi CUCTeMa €CTECTBEHHOTO OCBELICHUS B IMTOMEINEHHUH, IPU
KOTOpOi1 OkHO uMeeT pazmepsl 2,4 x 3,6 m. [Ipu 3tom pacuetnoe 3Hauenue KEO cocrasnser 0,91 % u
HEOOXOANMOCTb TOBBIIIEHHUS HOPMBI HCKYCCTBEHHOH OCBEIIEHHOCTH OTIIA/IaeT.

OKOHOMUYECKOE CPaBHEHHE MTPOM3BOAAT MEXK/Y STUMHU JIByMsI CHCTEMaMHU OCBELICHUSL.

6 PaccunThBalOT pasHUIly eIMHOBPEMEHHBIX 3arpar AK Ha NeEpBYIl0O M BTOPYIO CHCTEMBI
©CTECTBEHHOI'O OCBEIIECHHsI TOMEIICHHUs 110 opmyite (23).

AK = (Fy = Fy) Eoc - Eon) = (8,64 - 5,76) (4000 - 3000) = 2880 pyb.

7 PaccunThIBaIOT Pa3HUILy CPEAHETOJOBBIX 3aTPaT HA IMOTEPU TEIUIOTHI 32 OTONHUTENIBHBIN MEPHOA
A37, 00yCIOBICHHYIO H3MEHEHUEM CHCTEMBI €CTECTBEHHOTO OCBEILEHUS MOMeEIleHH s, 110 hopmyie (24)

D3, =0,024 x 5027(8,64 - 5,76) * (1/0,53 - 1/3,17)0,60 = 327,6 py0. pyo.

8 PaccumTBIBAIOT pa3HUIYy CPETHETOMOBBIX 3aTpaT Ha MOTpebIeHHEe AeKTpuueckoi sHepruu A3,
00YCIIOBJICHHYIO W3MEHEHHEM CHCTEMBl €CTECTBEHHOI'O OCBELICHHUS IOMEIIeHHs, 1o Qopmyne (26).
VYCTaHOBIIEHHYI0O MOIIHOCTh CHCTEMbl HCKYCCTBEHHOTO OCBEICHHS B TIEpBOM ciydae (Ipu
HOPMHUPOBAHHON HMCKYCCTBEHHOU ocBemeHHOCTH 400 JIK) pacCUMTHIBAIOT U3 YCIOBHS, YTO YJEJIbHAs
YCTaHOBJIEHHAs MOWIHOCTL cocTapiser 20 Br/M%, Bo BTOpOoM ciydae (pu HOPMHPOBAHHON
UCKyCCTBEHHOM ocBemennoctn 300 nk) — 16 Br/m?. [lpu stom N, = 20 - 36 = 720 Bt, N, = 16 - 36 =
576 Br.

ITpoIOKUTENBHOCTh HMCHONB30BAHUSI MCKYCCTBCHHOTO OCBEINEHHWA 2z B IOMELICHUH, 4/TO],
OTIPEJICNIAIOT pacueToM IO MeToauke pasfena 9 (cm. Tabmuiy 15). B oboux cimydasx
TIPOJIOIKUTEIEHOCTD MCTIONb30BAHNS NCKYCCTBEHHOTO OCBEILCHHUS COCTABIISICT MOJTHBIA Paboduii eHb,
1.e. 16 9/cyt. Ilpn aTom 2z = 16 - 260 = 4160 u/r.

A3,=(0,576 - 4160 - 0,720 - 4160) 2 py6/xkBt-u =-599 kB1-4/r-2 py6/kB11u = -1198 pyoO/T.

9 DKOHOMHIO OT CHHKEHUS 3aTpaT OMpeAeisroT o ¢opmye (27)

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

10 IIpoBepsiroT yciioBHE OKYNAaeMOCTH 3aTpaT Ha W3MEHEHHE CHCTEMBI €CTECTBEHHOT'O OCBEUICHUS
moMerieHus mo gpopmyie (28):

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

rae p =25 % — mpoLeHTHas CTaBKa M0 KpeauTy OaHKa.

11 TIpou3BoAsAT pacdeT CpoKa OKYIIaeMOCTH HM3MEHEHHOH CHCTEeMbl €CTECTBEHHOTO OCBEICHUS
moMeIIeHus mo gopmyie (29)

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

TakuM 00pa3oM eIMHOBpEMEHHBIE 3aTpaThl Ha M3MEHEHHE CHUCTEMBl €CTECTBEHHOT'O OCBEILCHUS
OKYIISTCSI B TEUCHNE BOCBMHU JIET H, CJIEJOBATEIbHO, TAKOE U3MEHEHHUE 1IEJIECO00pa3Ho.
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Tabuuna 15

EcTecTBeHHas OCBEHICHHOCTh HA TOPU30HTAIBHON MOBEPXHOCTH B MECALBI TOAA
I VI IX XII
B B B B
pacueTHoi pacueTHoit pacueTHoit pacueTHoi
Yacer HapyskHas TOUKe, JIK, HapyxHas TOUKE, JIK, HapyxHas TOUKE, JIK, HapyxHas TOUKE, JIK,
’ npu ’ npu ’ npu ’ pu
K 3HAYCHUHU K 3HAYCHUHU K 3HAYCHUHT 1K 3HAYCHUHU
KEO KEO KEO KEO

0,61[0,91 0,61]0,91 0,61[0,91 0,61]0,91
6 — — | — 5,7 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 5,7 35 | 52 — — | —
9 7 43 | 64 13,2 81 120 7 43 | 64 1 6 9
10 8,5 52 | 77 15,3 93 1139 9,5 58 | 86 2,2 13 1 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 |17 2,8 17 [ 25 — — | —
18 0,8 5 7 5,7 35 | 52 — — | — — — | —
19 — — | — 3,5 21 | 32 — — | — — — | —
20 — — | — 1,3 8 12 — — | — — — | —

I[MPUJIOXKXEHUME A
(obs3amenvhoe)

TEPMHUWHBI 1 OITPEJIEJIEHU S

00KOBOe ecTeCTBEHHOe oOcBelleHHe: EcTeCTBEHHOE OCBELIEHHE IOMEIICHHUS 4Yepe3 CBETOBBIC
IIPOEMBI B HAPY)KHBIX CTE€HAaX.

BepXHee ecTeCTBEHHOe oOcBelleHWe: EcTecTBeHHOE OCBEIIEHME MOMENICHUsT 4depe3 (OoHapH,
CBETOBBIC IPOEMBI B CTCHAX B MECTaX Ieperaaa BEICOT 3JaHUs.

reoMeTpuyecKuii K03(p(UINEeHT ecTeCTBeHHOIH OCBeleHHOCTH €: OTHOLICHHE eCTEeCTBEHHOH
OCBEILIEHHOCTH, CO3JaBacMOil B pacCMaTpuBaEMOM TOYKE 3aJaHHOM IUIOCKOCTH BHYTPHU MOMELICHHUS
CBE€TOM, IMpOIICAIIUM YCPE3 HE3aIlOJHEHHBIM CBETOBOM IMPpOEM M HCXOJAIIMM HEMOCPCIACTBCHHO OT
PaBHOMEPHO SIPKOTo Heba K OJHOBPEMEHHOMY 3HAYECHHUIO HapyKHOW TOPHU30HTAIBHONW OCBEUIICHHOCTH
IO/ OTKPBITHIM MOJHOCTBIO HEOOCBOZOM, MPH 3TOM y4acTHE MPSMOTO COJTHEYHOTO CBETAa B CO3IAHUH
TOU UK APYTOM OCBEILEHHOCTH UCKIIouaercs, %o.

aexkypHoe ocselienne: OcBelieHne B Hepabouee Bpemsl.

ecTecTBeHHOe ocBelleHne: OcBelleHHe MOMEIIEHHH cBeToM Heba (IPSIMBIM MM OTPaKEHHBIM),
MIPOHUKAIOIUM Uepe3 CBETOBBIE POEMBI B HAPY>KHBIX OTPaKIAIONINX KOHCTPYKIIHIX.

KOMOHMHHUPOBAaHHOE eCTeCTBEHHOe ocBelleHne: CoueTaHne BEPXHEro U OOKOBOTO €CTECTBEHHOTO
OCBEIICHHS.

k03¢ punuent ecrectBeHHoii ocBemennoctTu e (KEO): OrtHomenne ecTecTBeHHOH
OCBEIIEHHOCTH, CO3/1aBa€MOM B HEKOTOPOW TOYKE 3aJaHHOM IUIOCKOCTH BHYTPU MOMEIICHUSI CBETOM
HeOa (HErOCPE[CTBEeHHBIM MM IIOCNIE OTPAXEHHWH), K OJHOBPEMEHHOMY 3HA4YCHHUIO HapPYXXHOH
TOPU30HTAJIBLHON OCBEIIEHHOCTH, CO3/1aBaEMOI CBETOM ITOJTHOCTBIO OTKPHITOr0 HEOoCcBoAa, Y.

k03(puuuent 3amaca K,: PacuerHslii kodd¢uumenrt, yuurteiBatomuii cHmwkenue KEO wu
OCBEIIEHHOCTU B TpOIecce SKCIUTyaTal[dl BCIIEACTBUE 3arpsA3HEHMs] M CTApPEHUS CBETONPO3PAadHBIX
3all0JIHEHUM B CBETOBBIX IpPOEMaxX, a TaKKe CHUKEHHE OTPaKaIOIIMX CBOMCTB IOBEPXHOCTEH
IIOMCIICHUA, 10JIN CAUHUIIBI.

K03 puLeHT cBeTOBOro KJauMara my: KodQpuimeHT, yanTpIBaronmii 0COOEHHOCTH CBETOBOTO
KIIMMAaTa, JIOJIH CIUHUIIBI.

MecTHoe ocBemienue: OcBelleHNE, IOMOJHUTEIFHOE K OOIIEMY, CO3/1aBacMO€ CBETHIbHUKAMU,
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KOHLIEHTPUPYIOIMMHU CBETOBOH IIOTOK HEMOCPEJICTBEHHO HA pabo4YMX MecTax.

HEPAaBHOMEPHOCTh  €CTeCTBEHHOTo ocBemenusi: OTHOIIEHHE CpPEJHEro 3HAuYeHHs K
HauMmeHbIemy 3Hadennio KEO B mpeaenax xapakTepHOTo pazpe3a moMeuIeHHs.

o06saunoe Heoo MKO (o onpenenenuto MexnyHapoaHOH komuccuu 1o ocBeniennio — MKO):
Heb0, momHOCTRIO 3aKpBITOE OOAaKaMH M YIOBIETBOPSIONIEE YCIOBHIO, TIPH KOTOPOM OTHOIIIEHHE €T0
SIPKOCTH Ha BBICOTE O HaJl TOPM30HTOM K APKOCTH B 3eHHTE paBHO (1 + 2 sinB)/3.

WIomAaabs OKoH A.,: CyMmMMmapHas IUIONmIags CBETOBBIX IPOEMOB (B CBETY), HAaXOISIIUXCSA B
HapY/KHBIX CTEHAaX OCBEIIAEMOTO IIOMEIIECHHS, M2,

niomanb Gouapeii A.,: CymMmapHas IUIOIA/Ib CBETOBBIX IPOEMOB (B CBETY) Bcex (OHapeH,
HaXOJSAIMXCA B OKPBITHH HaJl OCBENIAEMBIM MTOMEIEHHEM HIIH TIPOJIETOM, M>.

odomee ocemenue: OcBelleHHe, NPU KOTOPOM CBETHJIbHUKM Pa3MENIAIOTCS B BEPXHEH 30HE
MOMEIIEHUs] pPaBHOMEPHO (00lee paBHOMEPHOE OCBEIIEHHE) MM IMPHUMEHHUTEILHO K PAaCHOI0KEHHIO
obopynoBaHus (00IIee JTOKATH30BAHHOE OCBEIICHHE).

OTHOCUTEJIbHAS TJIOIA/Ib CBETOBBIX MPOeMOB A.4/Au; AcolA,: OTHOMEHUE TUTOmAAN GoHApEi
WA OKOH K OCBEIIAeMOH IUIOMIA ! 1T0JIa TIOMETeHUsT, %o.

pa6ouass moBepxHOCTh: [[0BEepXHOCTh, Ha KOTOPOH MPOU3BOIUTCS paboTa W HOPMHUPYETCS WA
N3MEpSIETCs] OCBEIIEHHOCTb.

pacuernoe 3Hauenne KEO e,: 3HaueHue, NoIy4yeHHOE PACUETHBIM ITyTeM IPH NMPOEKTUPOBAHUN
€CTECTBEHHOTO WJIM COBMEIIIEHHOTO OCBEILIEHHUSI TIOMEIIeHHH, %.

cBeToBOil KkauMaT: COBOKYIMHOCTH YCJIOBHUH €CTECTBEHHOIO OCBEIICHHMsS B TOW WM WHOU
MECTHOCTH (OCBEIICHHOCTh W KOJHMYECTBO OCBEIICHHS Ha TOPU3OHTAIHHOM W  PaszIHMIHO
OPUEHTHPOBAHHBIX 110 CTOPOHAM TOPHU30HTA BEPTHKAIBHBIX MIOBEPXHOCTAX, CO3aBAEMBIX PACCESTHHBIM
cBeTOM Heba M TPSAMBIM CBETOM COJHIIA, MPOJOJDKHTEIBHOCTH COJHEYHOTO CHSHUS U amb0eno
TTOJICTHIIAIOIICH TTOBEPXHOCTH) 32 IIEPHUOJ O0JIee TECSITH JIET.

cequTedHass 3oHa: Teppuropus, NpeJHAa3HAUEHHAs Uil pa3MEUICHUs >KMIMIIHOTO (OH/A,
OOIIECTBEHHBIX 3[JaHUM M COOPY)KEHHH, B TOM YHCIJIE Hay4HO-HCCIIEHO0BATEIILCKIMX MHCTHUTYTOB M MX
KOMIIJIEKCOB, a TAaKX€ OTACIBHBIX KOMMYHAJIBbHBIX W MPOMBIIIJICHHBIX O6'I)CKTOB, HE Tpeﬁyroumx
YCTPOWCTBA CAaHUTAPHO-3AIIMTHBIX 30H: JJIs YCTPOICTBa MyTel BHYTPUTOPOJCKOTO COOOILIEHUS, YIIUII,
IUTOIIAACH, ITAPKOB, Ca/l0B, OYIEBAPOB U APYTUX MECT OOIIETO MOJIB30BAHMUS.

coBMelleHHOe ocBeleHue: OcBerieHne, Mpu KOTOPOM HEAOCTaTOYHOE IO HOpMaM €CTECTBEHHOE
OCBEIICHUE JIOTIOTHSICTCSI HCKYCCTBCHHBIM.

yciaoBHasi padouass noBepxHoctb (YPII): YcinoBHO mnpuHsATass rOpu3OHTaNIbHAs MOBEPXHOCTb,
pacnonoxxeHHast Ha Bicote 0,80 M OT mosna.

XapaKTepHbIil pa3pe3 momemenusi: [lonepeynslii pa3pe3 mocepearHe NOMELICHUS, IIOCKOCTh
KOTOPOI'0 NEPIEHINKYJISIPHA K IJIOCKOCTH OCTEKJICHHUS! CBETOBBIX IIPOEMOB (TIpH OOKOBOM OCBELIEHHH)
WJIM K IIPOJOJIBHON OCH IPOJIETOB IIOMEUIeHMsI. B XapakTepHblil pa3pe3 NOMELICHUs TOJIKHBI [1011a1aTh
YYaCTKH C HaWOONBIIMM KOJIHYECTBOM pabodmx MECT, a TakKe TOYKH pabodeil 30HBI, Hambojee
YIaJCHHBIE OT CBETOBBIX IPOEMOB.

OCBEIeHHOCTh HApYy:KHasi KpuTHdeckas E,,: ecTecTBeHHass OCBEIICHHOCTh Ha TOPH30HTAIBHON
IUIOMAAKE TIOA OTKPBITEIM HEOOCBOIOM, IIPH KOTOPOH €CTECTBEHHAs OCBEIICHHOCTh BHYTPHU
MOMEIIEHUS] CTAHOBHUTCSl PaBHOM HOPMHUPOBAHHOMY 3HA4YEHHUIO OCBEUIEHHOCTH OT HMCKYCCTBEHHOTO
OCBEILCHHSI.

I[MPUJIOXKEHUE b
(obs3amenvroe)

METO/IAKA PACUETA ECTECTBEHHOI'O OCBEIIEHWA TOMEIIEHAM

Meroquka npenHasHadeHa Uil pacyera koadduimeHra ecrectBeHHON ocsemeHHoctn KEO
MIPUMEHHUTEIIBHO K 6OKOBOﬁ CUCTEME OCBCHICHUA C pa3IMYHBIMU CXEMaMU PACIIOJIOKCHUA 3I[aHPII>‘I B
YCIIOBHSIX 3aCTPOWKH, a Takxke 1yis pacyera KEO B momeneHusix ¢ BepxHei (depe3 GoHapyu pa3inuHbIX
KOHCTPYKIHWH) 1 KOMOMHHPOBAaHHOH (BepXHEH 1 OOKOBOI) CHCTEMaMH €CTECTBEHHOTO OCBEIICHHS.

B.1 PACYET KO®®PUIIUEHTA ECTECTBEHHOM OCBEIIIEHHOCTH
Pacuer ko3¢ dunuenra ecrectBeHnoit ocsemernnoct KEO ciemyer npou3BoauTh:
a) mpu OOKOBOM OCBEIICHUHM IO (hopMyIIe

z M :
ey = _Zigsz‘f?i + ZIEH,E:'@'KH. L P (B.1)
2 g-

www.pkb-titan.ru t TATAH

Taiiwei e HE e ]


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

0) npu BEpXHEM OCBEILECHHH 110 hopmyJie

T :
g, = E,Eﬁ + e, (ks — U, L (52)

B) IIpH KOMOMHUPOBAHHOM (BEpXHEM W OOKOBOM) OCBEIICHUH 110 POpMYyJIIe
ez = e; + eZ ; (B.3)

rae L — 9ncio y4acTKoB HeOOCBOIa, BUIMMBIX Ye€pe3 CBETOBOM IMPOEM M3 paCUETHOH TOUKH;

€5 — reomerprdecknit KEO B pacueTHO# Touke pr O0KOBOM OCBEIICHUH, YIUTHIBAIOMINI TPSIMON
CBeT OT i-T0 yJacTKa Heba, onpenensteMsiii o ¢popmyie (b.9);

qi — k03 duimeHT, yanThIBaOIM HEpaBHOMEPHYIO SIPKOCTh i-T0 y4acTka oOmaynoro Heba MKO,
ompenenseMsiid o Tabimme b.1;

M — 4uncno yyacTtkoB (hacazoB 3JaHWI NPOTHBOCTOSIIIECH 3aCTPOWKH, BUIUMBIX 4epe3 CBETOBOU
IIPOEM U3 PACUETHOH TOUKH;

T — 9uCIIO CBETOBBIX IIPOEMOB B ITOKPBITUH,

€37, — reomerpudeckuii KEO B pacueTHOH TouKe pH G0KOBOM OCBEIICHHH, yUHTHIBAIOIIHIA CBET,

OTpaXXEHHBIH OT i-ro ydactka (acajoB 31aHMH NPOTHUBOCTOSIIEH 3aCTPOWKH, ONpPEAETAEMBIH IO
¢dopmymne (5.10);

by; — cpenHss OTHOCUTENBHAS APKOCTH j-TO YUacTKa IMPOTUBOCTOSIIETO (IKPAHUPYIOIIET0) 3/1aHUs,
PacIoI0KEHHOTO IMapalyiebHO HCCIEAYEMOMY 3IaHUIO (TIOMEIIEHHIO), OmpenessiemMas 1Mo Tadiume
B.2. UHbIe cxeMBbI 3aCTpOMKH HEOOXOAMMO MPUBOINTE K cxeme Ne | ¢ mapaiiensHBIM PactoI0KEeHUEM
3manuii cornacHo b.2;

r, — K03 dunuenT, yautsiBatomuii nossimenrne KEO npu 60koBOM ocBenieHUH Oyiarosapsi CBETY,
OTPaXEHHOMY OT IOBEPXHOCTEH IMOMELICHHUS U MOJCTHUJIAIOIIETO CJIOS, MPUIIETAIOIIEro K 3/aHHIO,
NpUHUMaeMBbIi 1o Tabmunam b.4 u B.5;

K, — xoaddunmenT 3anaca, onpeaensemMslii mo Tabmume 3 CHull 23-05;

€z — reomerpuueckuii KEO B pacueTHOH TOuke IMpHU BEPXHEM OCBEIIEHHH OT i-T0 IPOoeMa,
oTpenesieMbIl o TpaduKaM Ha pucyHkax 8, 10.

IIpu pacuere cpemHell OTHOCHUTENBHOH spKocTH (acamoB by mo tabmume b.2 xoaddumment
OTpaXEHUsI CTPOUTENNBHBIX M OOJIMIIOBOYHBIX MaTepHalioB P Ui (pacagoB MPOTHBOCTOSIINX 3AaHHN
0e3 OKOHHBIX TIPOEMOB, a TAK)KE CPETHEB3BEIICHHBIN K0P PHUIIMEHT OTpaxkeHus (pacamoB Py, C yICTOM
OKOHHBIX IIPOEMOB cJeyeT NpuHUMaTh no Tabmuune b.3. s crposimuxcst 31aHuil JTOITyCKaeTcs
NIPUHUMATD Py 1O JTAHHBIM, IPUBEJICHHBIM B CepTH(UKaTe Ha OTAEIOYHBIA Marepualn Qacana WiH 110
JITAaHHBIM M3MEpPEHHH.

CpenHeB3BelIeHHBIH KO3()(MHUINEHT OTpaKEHUs] OKOHHBIX IIPOEMOB C YYETOM IIEPEIUIETOB P, B
pacderax nmpuHUMarOT paBHBIM 0,20.

CpenHeB3BelIeHHBIH KOA(QQUIMEHT oTpaxkeHus (acagoB P, C OTACIOYHBIMH MaTepuallaMy,
OTJIMYAIOIINMHUCS OT IPUBEICHHBIX B Tabnuiie b.3, ¢ ydeToM OKOHHBIX IPOEMOB CJIEAYET OMPENCIATH
o hopmyie
P oot P Ay

>
Am( * Ar}mc

IZie P U Por — KOIPOHUIMEHT OTPKEHHS OTIAEIOUHOTO MaTepraia (acaja 1 3aroJIHEHIH OKOHHBIX
IIPOEMOB C YYETOM MEPETIIETOB COOTBETCTBEHHO;
Agpac 1 Ao — TI0IANS (hacazsa 6e3 CBETOINPOEMOB U ILIOIIA/(b CBETOIPOEMOB COOTBETCTBEHHO;

Pop= (b.4)

K — xoddduiment, yuanTeIBaromyil M3MEHeHNs BHYTPEHHEH OTpakeHHO# coctaisomei KEO

B INIOMCHICHUH ITPU HAJIMIHNHU NPOTUBOCTOAINX SI[aHHﬁ, OHPG,I[GJ'IﬂCMHﬁ 10 (1)OpMyJ'I€
At

quz;r
- _ A=
Ky =1+ (&g, ~ D3 e
25t 2Ey (B.5)
iml J=1
31€Ch K;gu — K03 (UIMEHT, YYUTHIBAIOMMKA W3MCHEHUS BHYTPCHHEH OTpakKeHHOU

cocrapmsonieit KEO B momemieHHMHM HpH MOTHOM 3aKpBITHH HEOOCBOJA 3[aHHUSMM, BUIUMBIMH W3
pacYeTHOM TOYKH, OnpeaessieMsblii mo Tabdmmme b.6.

Jns Hambojee 9acToO BCTPEYAOIINXCS B TPAKTUKE CTPOUTENBCTBA CXEM 3aCTPOWKH 3IaHUM,
OTJIMYAIOIINXCSl OT IPUBEJCHHBIX Ha pUCYHKe b.1, koadduument K3y onpenenstoT coriaacHo cXxeMam,
IIPUBEJECHHBIM Ha pucyHkax b.2—Bb.8§;

T, — 00IMi K03 GHUIMEHT NPOIYCKaHUs CBETa, ONpeelisieMbli 1o GopmyIie
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T, =TT T4Ts, (b.6)

31ech 1) — K03 (UIMEHT CBETOMPOITYCKAHUS MaTepraa, orpeaensseMbli mo Tadmure b.7;

T, — KO3 UIMEHT, YIUTHIBAIONIUI TOTEPU CBETA B MEPEIUICTaX CBETOMPOEMa, ONPEACISICMBINA 0
Tabmuie b.7.

Pa3Mepbl cBeTOlpoeMa MPHHHUMAIOT PABHBIMH pa3MepaM KOPOOKH TeperuieTa 10 HapyKHOMY
oomepy;

T; — K03 GHUIUEHT, YUYUTHIBAIOIINI MOTEPU CBETA B HECYIIUX KOHCTPYKIUSIX, OTPEIeIsIeMbIil 110
tabmuie b.8 (mpu 6oxoBoM ocBemenuu T; = 1);

T, — KOd()OHUIMEHT, YYIUTHIBAIOIIMIA IOTEPH CBeTa B COJHIE3ALIMTHBIX YCTPOWCTBAX,
oTpenensIeMbIii B COOTBETCTBHH C Tadbmurei b.8§;
Ts — KO3()(DHULIUEHT, yYUTHIBAIOIINIA MMOTEPH CBETAa B 3aIUTHOH CETKE, YCTAHABIMBAEMOH IOJ

(b oHapsMu, TpIHUMaEMBIi paBHBIM 0,9;

€, — cpenHee 3HaueHne reomerpudeckoro KEO mpu BepXHeM OCBEILEHUH HA JTMHUU NEPECeUCHUS
YCIOBHOH paboyell MOBEPXHOCTH M IUIOCKOCTH XapaKTEPHOTO BEPTHKAIBHOTO pa3pe3a MOMENICHUS,
OIIpeIEIsIEMOE U3 COOTHOLIEHHS

1 i
Fa T EEE‘&’ (B.7)

31ech N — 9UCIIO PaCUETHBIX TOYEK.
Cpemnee 3nauenne KEO e, mpu BepxHeM WM KOMOWHHPOBAHHOM OCBEUICHHH OIPEIEISIOT IO
¢dopmyne
£¢=L %-l-—%"r+jlrzlgi . (58)
N-1 2 i—2 :
rae e; U ey — 3HadeHuss KEO mpu BepxHeM WM KOMOWHMPOBAHHOM OCBEIICHWH B TEPBOH H
MOCJIE/IHEH TOUKAX XapaKTEePHOTo pa3pe3a MOMEIISHHUS;
e; — 3HadeHnss KEO B ocTabHBIX TOYKAX XapaKTepHOTO pa3pe3a momemenus (i =2, 3, ..., N-1).
I'eomerprueckmii K03 PUIIMEHT €CTECTBEHHON OCBEUICHHOCTH, YIUTHIBAIOMINN IPSMON CBET Heba
OT PaBHOSIPKOTO HEOOCBO/IAa B KAaKOH-TMO0 TOYKE MOMEMICHHUS TP OOKOBOM OCBEILCHUH, ONPEACIISIOT
o opmyie
€:=0,01 (niny), (b.9)
rJie 71 — YUCIIO JIydeid 1o rpaduky I, mpoxoasumx oT Heba Yepe3 CBETOBBIE MPOEMBI B PACUETHYIO
TOYKY Ha TIONEPEYHOM pa3pe3e OMELICHHS;
n, — uuco Jiydeil o rpaduky II, mpoxoasimux oT Heba Yepe3 CBETOBBIC IMPOEMbI B PACUCTHYIO
TOYKY Ha TUIaHE TIOMEIICHUS.

TFeomerpuueckuil Ko3QOUIMUEHT eCTECTBEHHOH OCBEIIEHHOCTH €37, YYUTHIBAIOIIUU CBeT,

OTpaKEHHBII OT MPOTHBOCTOSIIETO 37JaHNs TIPH OOKOBOM OCBEILICHHUHU, ONPEACIIAIOT 10 (popmMye
C3j = 0,01(n¢1n¢2)j, (EIO)

rzie n¢; — 9ucio aydeil mo rpaduky I, mpoxoaAIux OT IPOTHBOCTOSIIIETO 37aHUS YePE3 CBETOBBIC
IIPOEMBI B PACUETHYIO TOUKY HA MOMEPEYHOM pa3pe3e NOMEIIEHUS;

n¢, — uncio ayded no rpaduky I, mpoXoAsIMX OT MPOTHBOCTOSIIETO 3[aHUSI Yepe3 CBETOBON
IIPOEM B pACYCTHYIO TOYKY Ha IUIaHC ITOMCUICHUA.

Pacuernbie 3nauenus KEO e,, nmomyuennsie mo ¢opmynam (b.1)—(6.3), (b.7), (b.8), cienyer
OKpYIJIITH 10 COThIX pgonedl. Jlomyckaercss cHmkeHne pacdetHoro 3Hauenns KEO e, or
nopmuposanHoro KEO na 10 %.
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Z1 — WHJIEKC SKPaHUPYIOILETO 3JaHus B IUIAHE; z, — WHJIEKC SKPaHUPYIOILETO 3JaHus B pa3pese
— uccuegyemoe nomerenue; | 1 J— sxpanupyromiee 31anue
Pucynok b.1 — Cxema Ne 1 K onpeielICHAIO TapaMeTPOB 3aCTPOUKH TIPH NapaIIeTFHOM
PACIIONOXKEHUH 30aHHI B 3aCTPOIKe
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@ — HCCIEayeMOoe [IOMELICHHE; @, @, @, @ — 3KpaHUPYIOLINE 3/1aHHs
Pucynox b.8 — Cxema Ne 6 k onpesielIeHUIO TapaMeTpOB 3aCTPOUKH CO CMELIaHHBIM
PACIIONIOKCHUEM SKPaHUPYIOIUX 31aHUH

Tabnwma b.1 — 3navenus: ko3 pumnuenTa g;

VrioBast BBICOTa CPEAHEro JIyua y4acTka HeO0CBOa, BUAUMOIO U3
. . 3navyeHus ko3 durmenra g;
pacyeTHOM TOUYKH Yepe3 CBETOBOM MPOEM B pa3pe3e MOMEIICHHs, Ipal.
2 0,46
6 0,52
10 0,58
14 0,64
18 0,69
22 0,75
26 0,80
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30 0,86
34 0,91
38 0,96
42 1,00
46 1,04
50 1,08
54 1,12
58 1,16
62 1,18
66 1,21
70 1,23
74 1,25
78 1,27
82 1,28
86 1,28
90 1,29
IIpumeuanus
1 Tlpu 3HaueHWsIX YIJOBBIX BBICOT CPEIHEro Jy4a, OTIMYHBIX OT MPUBEACHHBIX B TaOnuile, 3HAYCHHS
K03 duUIMEHTa ¢; ONPENEISIIOT HHTEPHOISIHCH.
2 B mpakTH4YeCKuX pacdyeTax yrioBYIO BBICOTY CPEAHETO JIyda ydacTka HeOOCBOIA, BUAMMOTO M3 pacyeTHOH
TOYKM 4Yepe3 CBETOBOHM MPOEM B pa3pe3e NMOMEIIEHUs, CIeAyeT 3aMEHsTh YIJIO0BOI BBICOTOM CepeAMHBbI ydacTKa
He0O0CBO/Ia, BUJIMIMOTO M3 PACYETHOM TOUKH Yepe3 CBETOBOH MPOEM.

Tabmuna Bb.2 — 3HauveHHsi cpeAHeil OTHOCHTEJILHOI SIPKOCTH (acagoB IKPAHUPYIOIIMX
(MpoTHBOCTOALINX) 3AaHMIi b, ¢ MapasieIbHbIM HX PacloJio:keHHeM Mo cxeme Ne 1

OTtHO1ICHNE 3HaueHHs CpeTHEH OTHOCHTENBHOU sipKocTH (hacana by
CpeqHEB3BEIICHHBINH | pacCTOSHUS MEXIY MPOTHUBOCTOSILETO 3aHUS IIPYU OTHOIIECHUH JUTHHEI

ko3 dunmeHt 3MAHUSIMHU [ K JUTUHE | IPOTHBOCTOSIIIETO 31aHHSL ¢ K €T0 pacueTHO! BbicoTe H,
orpaxeHnus ¢acana P,| mporusBocrosmero | 0,25 mn 050 | 1.00 | 150 | 2.00 |3.00 4,00 n
30aHUS 4 MeHee i i i i i Ooiee

0,6 2,00 u Gosee 0,29 0,33 | 0,37 1 0,39 | 0,40 | 041 ] 041

0,6 1,00 0,24 0,27 1 0,32 1034 | 035 [036] 0,36

0,6 0,50 0,20 0,21 | 0,25 1 0,28 | 0,30 ] 0,32 | 0,33

0,6 0,25 u MeHee 0,17 0,17 1 0,18 1 0,21 | 0,23 | 0,27 | 0,29

0,5 2,00 u bosiee 0,24 0,27 1 0,31 1 032 | 0,33 [ 0,34 ] 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 1 022 | 0,24 | 0,26 | 0,27

0,5 0,25 u menee 0,12 0,12 | 0,14 ] 0,16 | 0,18 | 0,21 [ 0,23

0,4 2,00 u boree 0,19 0,22 | 0,24 1 0,25 | 0,26 | 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

0,4 0,25 u meHee 0,09 0,09 | 0,10 ] 0,12 | 0,14 | 0,16 | 0,18

0,3 2,00 u bornee 0,14 0,16 | 0,18 1 0,19 | 0,20 | 0,20 ] 0,20

0,3 1,00 0,11 0,12 | 0,15 10,16 | 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 0,12 0,13

0,2 2,00 u bonee 0,09 0,110,112 ]1013 ] 0,13 |0,13] 0,14

0,2 1,00 0,07 0,08 | 0,10 | 0,10 | 0,11 | 0,11 ] 0,12

0,2 0,50 0,05 0,05 | 0,07 | 0,08 | 0,09 |0,10] 0,10

0,2 0,25 u MeHee 0,04 0,04 | 0,04 ] 0,05 ] 0,06 |0,07] 0,08

IIpumeuanne — Ilpu 3HaueHWSX mapameTpoB Py, l/a, a/H,, OTIMYHBIX OT IPHBEICHHBIX B TabIHIE,
k03 duLeHT by ONPENENAIOT MHTEPIOISLUCH.
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Tabmuna b3 — 3navenns kodp¢uuHMeHTa OTPa’KeHHsT HEKOTOPHIX CTPOMTENIBHBIX
MATEPHAJIOB P M CPEHEB3BelICHHOT0 K03 unnenTa orpa:xkenns dacaga Py
Koaddunuent | CpeaHeB3BeleHHbIH
Martepuan OTpasKeHUs KOd(QpHUIIEHT
Marepuana P | orpaxenus dacana Py
Benas dacannas kpacka, OemnbIii MpamMop 0,70 0,55
Ceetiio-cepbriii 0eToH, OeNblii CHIIMKATHBIA KUPIUY, OYCHb 0,60 0,48
cBeTIble (hacagHbIe KPACKH
Cepblii 0CTOH, W3BECTHSK, JKENTBHIA IECYAHUK, CBETIIO- 0,50 0,41
3esieHast, OexeBasi, CBeTNIo-cepasi (hacajHasi Kpacka, CBETJIbIE
MOPOJIBI Mpamopa
Ceprrit  odaxtypeHHbIH OeToH, cepas ¢acagHas Kpacka, 0,40 0,34
CBETJIOE AEPEBO, CEPbIN CHIIMKATHBIN KUPIUY
Po30BBIIl  CHIIMKATHBIN KHPIHY, TEMHO-TONy0as, TEMHO- 0,30 0,27
Oexenas, CBETIIO-KOPUYHEBAs (acagHas Kpacka,
MOTEMHEBIIIEE IEPEBO
TemHO-cepblif MpaMOp, TPaHUT, TEMHO-KOpUYHEBas, CHHsI, 0,20 0,20
TEMHO-3eJIeHasl, KpacHas dacagHas Kpacka

Tabnuna b.4 — 3navyeHus r, 115 YCI0BHOIT padoyeii MOBEpPXHOCTH

Otuomenne | Otnomenue | CpenHeB3BelIeHHbBIH KOIDDHUIIMEHT OTPAKEHHS T10J1a, CTEH U TOTOJIKA
TITyOUHBI paccTosiHus o
noMeneHus d,| pPacueTHoOM 0,60 | 0,50 | 0,45 | 0,35
K BBICOTC OT TOYKH OT OTHoIIEHUE IJIMHBI TOMEIIEHUS a, K ero riyoune d,
YPOBHS BHYTpPEHHEH
YCIIOBHOM ITOBEPXHOCTH
Hogzgiflzﬁm crome | 05 (1020 05]10]20]05]10[20]05 10|20
JI0 BepXa OKHa|  TiyOuHe
Do roMenieHus d,
1,00 0,10 1,03 ({1,03]1,02(1,02]1,02(1,02]1,02{1,02]1,01(1,01]1,01|1,01
1,00 0,50 1,66 [1,59]1,46(1,47]|1,42(1,33|1,37(1,34|1,26(1,19]1,17|1,13
1,00 0,90 2,86 12,6712,30(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]1,50(1,51|1,46(1,36|1,41(1,37]|1,29(1,20]1,18|1,14
3,00 0,40 2,28 12,151190({191(182[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(226(1,98(2,12(2,01[1,79[1,56|1,51] 1,39
3,00 0,60 3,75 13,4712,92(2,96(2,76|2,37(2,57|2,41]2,10|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 15,09(4,18(4,25(3,92(3,27(3,60(3,34]|2,822,30]|2,17| 1,91
3,00 0,90 6,57 16,01[4,90(4,98(4,58(3,78(4,18(3,86]3,23|2,59]2,43]2,11
5,00 0,10 1,16 (1,15 1,11|1,12]1,11(1,08]1,09(1,08|1,07|1,05]1,04|1,03
5,00 0,20 1,53 (1,48]1,37(1,38]1,34(1,27|1,30(1,27|1,21|1,15]|1,14| 1,11
5,00 0,30 2,19 [2,07]1,84(1,85]|1,77[1,60]|1,68[1,61]1,48(1,34|1,31|1,24
5,00 0,40 3,13 (2,92(2,49]2,5212,37(2,07]|2,22(2,10|1,85(1,61|1,55| 1,43
5,00 0,50 4,28 13,9513,29(3,34(3,11[2,64[2,87(2,68[2,31[1,94|1,84]1,66
5,00 0,60 5,58 15,12(4,20(4,27(3,94|3,29(3,61|3,35|2,83]|2,31]2,18]1,92
5,00 0,70 7,01 16,41[5,21(5,29(4,86(4,01(4,44(4,09]|3,40(2,72]2,55]2,20
5,00 0,80 8,58 [7,82]6,31]|6,41|5,87]|4,79]5,3314,90[{4,03]3,17{2,95[2,52
5,00 0,90 10,28 19,35(7,497,63(6,96|5,64|6,30|5,77|4,71]3,65|3,39]| 2,86
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Tabmuna b.5 — 3Havyenus r, Ha ypoBHe moJja

Ornomenne | OtHomeHue | CpemHeB3BeImIEHHBIH KOA(DOUIIMEHT OTPaKEHHUS 10J1a, CTEH U MIOTOJKA
TITyOUHBI paccTosHus [
nomenieHus d,| pacueTHoiH 0,60 | 0,50 | 0,45 | 0,35
K BBICOTC OT TOYKH OT OTHOIIICHUE IMUPUHBI TOMENIeHUS b, K ero nryouHe d,
YpOBHSI BHYTpPCHHEH
YCIIOBHOM | IOBEPXHOCTH
Hogzgzzzm o 05 [ 102005 [ 1.0]20]05|1.0[20]05|10]20
JI0 BepXa OKHa| TiryOumHe
hoi MIOMeIIeHUs d,
1,00 0,10 1,0511,05[1,05]1,04[1,04]1,04{1,04[1,04]1,04]1,03]1,03[1,03
1,00 0,50 1,4611,41[11,31|1,31[1,27]1,20{1,23[1,20]1,14]1,08]1,06( 1,03
1,00 0,90 2,3212,171,88|1,89|1,791,57[1,68[1,59]1,421,25[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|1,03/1,03]1,03({1,03/1,03]1,03]1,02{1,02]1,02
3,00 0,30 1,3211,29(1,23|1,22[1,20|1,16|1,17(1,16]1,12]1,08 1,07 | 1,05
3,00 0,40 1,8511,7711,59]1,60 [ 1,54|1,41({1,47[1,42]11,32]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]1,38]1,34| 1,25
3,00 0,60 3,21(2,98(2,53]12,55]2,3912,06(2,2212,09{1,83[1,56[1,50| 1,37
3,00 0,70 3,90(3,60(3,00]3,04]2,83]2,40(2,61]2,44[2,09[1,74[1,66] 1,49
3,00 0,80 4,6014,2313,48]|3,53/3,26]12,73(2,99(2,7812,36]1,92|1,82( 1,61
3,00 0,90 5,2914,85(3,96]14,02]3,70]3,06(3,38]3,12(2,62(2,10[{1,98| 1,72
5,00 0,10 1,0911,0911,09|1,08|1,07]1,07({1,07|1,07]1,07]1,06[1,06| 1,06
5,00 0,20 1,0611,06|1,06|1,05[1,05|1,05[1,04[1,04|1,04]1,03]1,031,03
5,00 0,30 1,5311,48(1,381,38|1,34]1,27(1,30|1,27]1,22]1,15[1,13| 1,10
5,00 0,40 2,4512,30(2,0112,02|1,921,71 (1,81 [1,73]1,56]1,39[1,35] 1,27
5,00 0,50 3,5713,31(2,79(2,82(2,63]2,26]2,44(2,29]2,00| 1,69]1,62 | 1,47
5,00 0,60 4,7414,3613,60(3,65]3,382,83]3,10(2,88]2,45]2,01]1,90( 1,68
5,00 0,70 5,9215,42(4,42(4,48(4,1213,41|3,76(3,4812,91]2,32]2,18[ 1,90
5,00 0,80 7,09 16,47 (5,23 [5,31[4,87[3,9814,42(4,07]3,36]2,64[2,46] 2,11
5,00 0,90 8,2617,52(6,04(6,14]5,61]4,56]5,08]4,66]3,81]2,96]2,75|2,32

Ipumeuanns k tabmunam b.4 u B.5
1 Ipu npoMexxyTOYHBIX 3HAUCHUSX d,/hoy, Ir/d,, b,/d, 1 Pey KOIDOUITHEHT 7, OTIPENEITAIOT HHTEPIIOISIIUCH.
2 CpenHeB3BEIICHHBIH KOXPPUIIMSHT OTPAXKCHUS MOMelleHus (ToJia, CTeH W IOTOJIKA) PACCUUTHIBAIOT IO

dbopmye

- pn n

cm” “cm

A+p, A+

b4

nom” “nom

n A + A +
n cm

A E

nom

TJ1€ Py Pems Prom — KOIQOUIIMEHTHI OTPaXKEHUsT MaTepHraa Moja, CTeH U MOTOJIKAa COOTBETCTBEHHO;
Auy Ay Anom — TIIOIIAMB TIOJIA, CTEH U MIOTOJKA COOTBETCTBEHHO.
Ecnu otmenka MOBEPXHOCTH MOMEIICHHST HEU3BECTHA, TO JUIS MOMEIICHUHN KUJIBIX M OOIIECTBEHHBIX 3IaHUI
CpETHEB3BEIICHHBIH KOY(DDUIIMEHT OTPaKEHMsI P, CACIyeT NpuHUMaTh paBHbM 0,50.

Tabmua B.6 — 3uauenns xodpdummenta Ky, mas cxemsr Ne 1 (pueynox B.1) ¢

napajieJbHbIM PacnoyioKeHueM 3AaHuH

CpenHeB3BeIeHHBIN K03 duituert

3uauenns kod(duuuenta Ky, npu

OTpaskeHus WHzxeke 3HAYCHUSX UHJCKCA IPOTUBOCTOSIIIETO
IPOTHUBOCTOSIIETO SHQHNA B PASPE3e 2
tacana BHYTPCHHEN | 31agpg B rutane z 0,10 u 4,00 u
SKPaHUPYIOIIETO MTOBEPXHOCTH 0,50]1,00(1,50(2,00
MeHee Oonee
3MaHUS Py MTOMEIIEHUS ey
OTHoOLIEHNe PACCTOSIHUS PACYETHOM TOYKHU OT HAPYKHOM CTEHBbI
K riayomne nomemenus Ir/d, = 0,90

0,60 0,55 0,5 1 MeHee 1,00 |1,65[1,73]1,69{1,42] 1,30
0,60 0,55 2,0 1,00 |1,54]1,63]1,59{1,39] 1,28
0,60 0,55 4,0 u Oonee 1,00 |1,41[1,50]1,45[1,34] 1,25
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0,60 0,50 0,5 u MmeHee 1,00 |1,58]1,67]1,62]1,38 1,28
0,60 0,50 2,0 1,00 |1,48]1,57]1,53]1,35 1,26
0,60 0,50 4,0 u 6onee 1,00 [1,36]1,45[1,40]1,30 1,23
0,60 0,45 0,5 1 Mmenee 1,00 |[1,51]1,60]1,56]1,34 1,26
0,60 0,45 2,0 1,00 |1,42]1,51]1,47]1,31 1,24
0,60 0,45 4,0 u 6onee 1,00 |1,30]1,39|1,35]1,26 1,21
0,60 0,40 0,5 u MmeHee 1,00 |1,45]1,54|1,49]1,30 1,24
0,60 0,40 2,0 1,00 |1,36]1,45|1,41]1,26 1,22
0,60 0,40 4,0 u 6onee 1,00 (1,25]1,34(1,29]1,22 1,19
0,50 0,55 0,5 u MmeHee 1,00 [1,76]1,85[1,80]1,50 1,34
0,50 0,55 2,0 1,00 |1,66]1,75]1,70] 1,47 1,32
0,50 0,55 4,0 u 6onee 1,00 |1,52]1,61]1,57]1,43 1,30
0,50 0,50 0,5 1 MeHee 1,00 [1,69]1,78[1,74]1,46 1,32
0,50 0,50 2,0 1,00 [1,60[1,69([1,64]1,43 1,30
0,50 0,50 4,0 u 6onee 1,00 |1,47]1,56|1,51]1,39 1,28
0,50 0,45 0,5 1 MmeHee 1,00 [1,63]1,72(1,67]1,42 1,30
0,50 0,45 2,0 1,00 |1,54]1,63|1,58]1,39 1,28
0,50 0,45 4,0 u 6onee 1,00 |1,42]1,51]1,46]1,34 1,26
0,50 0,40 0,5 u MeHee 1,00 ]1,56]1,65]1,60]1,38 1,28
0,50 0,40 2,0 1,00 |1,48]1,57]1,52]1,35 1,26
0,50 0,40 4,0 u 6onee 1,00 |1,36]1,45|1,41]1,30 1,24
0,40 0,55 0,5 u Mmenee 1,00 |1,87]1,96|1,91]1,59 1,38
0,40 0,55 2,0 1,00 |1,77]1,86[1,81[1,55 1,36
0,40 0,55 4,0 u 6onee 1,00 |1,64(1,72(1,68|1,51 1,34
0,40 0,50 0,5 u MmeHee 1,00 |1,81]1,89]1,85]1,55 1,36
0,40 0,50 2,0 1,00 |1,71]1,80]1,75]1,51 1,34
0,40 0,50 4,0 u 6onee 1,00 |1,58|1,67[1,63]1,47 1,32
0,40 0,45 0,5 1 Mmenee 1,00 |1,74(1,83[1,78|1,51 1,34
0,40 0,45 2,0 1,00 |1,65]|1,74]11,69]1,47 1,32
0,40 0,45 4,0 u 6onee 1,00 |1,53]1,62]1,57]1,43 1,30
0,40 0,40 0,5 u MmeHee 1,00 |1,67]1,76]1,72]1,47 1,32
0,40 0,40 2,0 1,00 |1,59]1,68]1,63]1,43 1,31
0,40 0,40 4,0 u 6onee 1,00 [148]1,56(1,52]1,39 1,28
0,30 0,55 0,5 u MmeHee 1,00 (1,98]2,07(2,03]1,67 1,43
0,30 0,55 2,0 1,00 |1,88]1,97|1,93]1,64 1,41
0,30 0,55 4,0 u 6onee 1,00 |1,75]1,84|1,79]1,59 1,38
0,30 0,50 0,5 1 MeHee 1,00 [1,92(2,01[1,96]1,63 1,41
0,30 0,50 2,0 1,00 [1,82]1,91[1,87]1,60 1,39
0,30 0,50 4,0 u 6onee 1,00 |1,70(1,78[1,74|1,55 1,36
0,30 0,45 0,5 u MeHee 1,00 |[1,85]1,94[1,90]1,59 1,39
0,30 0,45 2,0 1,00 |1,76]1,85|1,81]1,56 1,37
0,30 0,45 4,0 u 6onee 1,00 |1,64]1,73]11,69]1,51 1,34
0,30 0,40 0,5 u MeHee 1,00 |1,79]1,88]1,83]1,55 1,37
0,30 0,40 2,0 1,00 |1,70]11,79]1,75]1,52 1,35
0,30 0,40 4,0 u 6onee 1,00 |1,59]1,68]1,63]1,47 1,32
OTHOIIIEHHEe PACCTOSTHUS PACYETHOI TOYKHU OT HAPYKHOM CTEHBI
K rayoune nomemenns I/d, = 0,50
0,60 0,55 0,5 1 MeHee 1,00 |[1,31]1,39[1,35]1,20 1,23
0,60 0,55 2,0 1,00 |[1,27]1,36[1,31]1,18 1,22
0,60 0,55 4,0 u 6onee 1,00 |[1,22(1,31[1,26]1,15 1,21
0,60 0,50 0,5 u MeHee 1,00 |1,27]1,35]1,31]1,17 1,22
0,60 0,50 2,0 1,00 |1,24]1,32]1,28]1,15 1,21
0,60 0,50 4,0 u 6onee 1,00 |1,19]1,28]1,24]1,12 1,21
0,60 0,45 0,5 u MeHee 1,00 |1,23]1,31|1,27]1,14 1,21
0,60 0,45 2,0 1,00 |1,20]11,29]1,24]1,12 1,21
0,60 0,45 4,0 u 6onee 1,00 |1,17]1,25]1,21]1,09 1,20
0,60 0,40 0,5 1 MeHee 1,00 |1,19(127[1,23(1,11 1,20
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0,60 0,40 2,0 1,00 |1,17]1,25]1,21]1,09 1,20
0,60 0,40 4,0 u 6onee 1,00 |1,14]1,23]1,18]1,07 1,19
0,50 0,55 0,5 1 Mmenee 1,00 |[1,37[1,46[141[1.25 1,24
0,50 0,55 2,0 1,00 |1,33[1,42[1,37[1,23 1,23
0,50 0,55 4,0 u 6onee 1,00 |1,28]1,37|1,33]1,20 1,23
0,50 0,50 0,5 u MmeHee 1,00 (1,33]1,42]1,37]1,22 1,23
0,50 0,50 2,0 1,00 |1,30]1,39|1,34]1,20 1,23
0,50 0,50 4,0 u 6onee 1,00 |1,26]1,34]1,30]1,18 1,22
0,50 0,45 0,5 n MmeHee 1,00 |1,29]1,38(1,33]1,19 1,22
0,50 0,45 2,0 1,00 (126]1,35(1,30]1,17 1,22
0,50 0,45 4,0 u 6onee 1,00 |1,2311,32(1,27|1,15 1,21
0,50 0,40 0,5 u MmeHee 1,00 |1,25(1,34]1,29(1,17 1,22
0,50 0,40 2,0 1,00 |1,23[1,32(1,27]|1,15 1,21
0,50 0,40 4,0 u 6onee 1,00 [1,20]1,29(1,24]|1,12 1,21
0,40 0,55 0,5 u MeHee 1,00 |1,43(1,52(1,47]1,30 1,25
0,40 0,55 2,0 1,00 [1,39]1,48(1,44]1,28 1,25
0,40 0,55 4,0 u 6onee 1,00 |1,34]1,43|1,39]1,26 1,24
0,40 0,50 0,5 u MmeHee 1,00 ]1,39]1,48]1,43]1,28 1,24
0,40 0,50 2,0 1,00 |1,36]1,45]1,40]1,26 1,24
0,40 0,50 4,0 u 6onee 1,00 |1,32]11,40]1,36]1,23 1,23
0,40 0,45 0,5 u Mmenee 1,00 |1,35]1,44]1,39]1,25 1,24
0,40 0,45 2,0 1,00 |1,32]1,41]1,37]1,23 1,23
0,40 0,45 4,0 u 6onee 1,00 |[1,29]1,38[1,33]1,20 1,23
0,40 0,40 0,5 1 MeHee 1,00 |[1,31]1,40(1,35]1,22 1,23
0,40 0,40 2,0 1,00 |1,29]1,38|1,33]1,20 1,23
0,40 0,40 4,0 u 6onee 1,00 |1,26]1,35]1,30]1,17 1,22
0,30 0,55 0,5 1 Mmenee 1,00 |[1,49]1,58[1,53]1,36 1,26
0,30 0,55 2,0 1,00 |1,45]1,54[1,50]1,34 1,26
0,30 0,55 4,0 u 6onee 1,00 |1,41]1,49(1,45]1,31 1,25
0,30 0,50 0,5 u MmeHee 1,00 [1,45(1,54]1,49]1,33 1,26
0,30 0,50 2,0 1,00 |1,42]1,51]1,46]1,31 1,25
0,30 0,50 4,0 u 6onee 1,00 |1,38]1,47]1,42]1,28 1,25
0,30 0,45 0,5 n MmeHee 1,00 |1,41]1,50(1,45]1,30 1,25
0,30 0,45 2,0 1,00 (1,38]1,47(1,43]11,28 1,25
0,30 0,45 4,0 u 6onee 1,00 |1,35]1,44]1,39]1,25 1,24
0,30 0,40 0,50 u MmeHee 1,00 |1,37|1,46]1,41(1,27 1,24
0,30 0,40 2,0 1,00 |1,35(1,44[1,39[1,25 1,24
0,30 0,40 4,0 u 6onee 1,00 |1,32(141[1,37[1,23 1,23
OTHoIIIEeHNEe PACCTOSTHUS PACYETHOI TOYKHU OT HAPY:KHOM CTEHBI
K riayomne nomemenus I/d, = 0,10
0,60 0,55 0,5 u MmeHee 1,00 10,97]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 6onee 1,00 (1,03]1,12(1,08]0,96 1,18
0,60 0,50 0,5 u MmeHee 1,00 [0,95]1,04(1,00]0,96 1,16
0,60 0,50 2,0 1,00 10,99]1,07]1,03]0,95 1,17
0,60 0,50 4,0 u 6onee 1,00 |1,03]1,12]1,07]0,94 1,18
0,60 0,45 0,5 1 MeHee 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 6onee 1,00 |1,03[1,12(1,07{0,93 1,19
0,60 0,40 0,5 u MeHee 1,00 0,92(1,01[0,97(0,93 1,17
0,60 0,40 2,0 1,00 10,97]1,06]1,01]0,92 1,18
0,60 0,40 4,0 u 6onee 1,00 |1,03]1,11]1,07]0,91 1,19
0,50 0,55 0,5 1 MmeHee 1,00 10,981,07]1,02{1,00 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 6onee 1,00 |1,04]1,13]1,09]0,98 1,16
0,50 0,50 0,5 u MmeHee 1,00 10,96]1,05]1,01]0,98 1,14
0,50 0,50 2,0 1,00 |[1,00]1,08(1,04]0,97 1,15
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0,50 0,50 4,0 u 6onee 1,00 [1,04(1,13]1,08{0,97 1,16
0,50 0,45 0,5 u meHee 1,00 10,95[1,04]0,99(0,97 1,15
0,50 0,45 2,0 1,00 10,99(1,08]1,03]0,96 1,16
0,50 0,45 4,0 u Goxee 1,00 [1,04(1,13]1,08{0,95 1,17
0,50 0,40 0,5 u meHee 1,00 10,93(1,02]0,98(0,95 1,16
0,50 0,40 2,0 1,00 10,98(1,07]1,02]0,94 1,16
0,50 0,40 4,0 u 6oxee 1,00 [1,04(1,12]1,08{0,93 1,18
0,40 0,55 0,5 u meHee 1,00 0,99(1,08]1,03{1,02 1,12
0,40 0,55 2,0 1,00 11,02]1,10]1,06]1,01 1,13
0,40 0,55 4,0 u boxnee 1,00 |1,05]1,14|1,10] 1,00 1,14
0,40 0,50 0,5 u meHee 1,00 10,97[1,06]1,02]1,00 1,13
0,40 0,50 2,0 1,00 |1,01({1,09]1,05]1,00 1,14
0,40 0,50 4,0 u Goxee 1,00 [1,05]1,14{1,09]0,99 1,15
0,40 0,45 0,5 1 MmeHee 1,00 {0,96]1,05{1,00]0,99 1,13
0,40 0,45 2,0 1,00 ]1,00[1,08|1,04]0,98 1,14
0,40 0,45 4,0 u bonee 1,00 1,05[1,14]1,09]0,97 1,15
0,40 0,40 0,5 u MmeHee 1,00 10,94(1,03]10,99]0,97 1,14
0,40 0,40 2,0 1,00 10,99(1,08]1,03]0,97 1,15
0,40 0,40 4,0 u bonee 1,00 |1,05(1,13]1,09]0,96 1,16
0,30 0,55 0,5 u meHee 1,00 |1,00(1,09]1,04]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 6oxee 1,00 [1,06(1,15]1,11{1,03 1,12
0,30 0,50 0,5 u MmeHee 1,00 [0,98(1,07({1,03{1,03 1,11
0,30 0,50 2,0 1,00 [1,02]1,10{1,06]1,02 1,12
0,30 0,50 4,0 u 6onee 1,00 |1,06(1,15]1,10]1,01 1,13
0,30 0,45 0,5 u meHee 1,00 10,97(1,06]1,01]1,01 1,11
0,30 0,45 2,0 1,00 |1,01{1,09]1,05]1,01 1,12
0,30 0,45 4,0 u Goxee 1,00 |1,06(1,15]1,10]1,00 1,14
0,30 0,40 0,5 u meHee 1,00 10,95(1,04]1,00]1,00 1,12
0,30 0,40 2,0 1,00 ]1,00({1,09]1,04]0,99 1,13
0,30 0,40 4,0 u 6oxee 1,00 |1,06]1,14]1,10{0,98 1,14

IIpumeuanust

1 TIpu 3HAUEHMSAX TAPAMETPOB Py, Pops Z1, Z2, I7/d, OTINYHBIX OT MPUBEICHHBIX B TabuIe, KO3 GHUIHEHT K 3,

OIIPENIEIIIOT HHTEPIONAHEH.
2 3uaueHus kodddurmenta K 37, JUIA CXEM 3aCTPOMKH 3[aHMH, OTIIMYAIOMIUXCs OT cXeMbl Ne 1, onmpenensior
1o Tabsuiie b.6 ¢ yueToM yka3zaHWH, MPUBEICHHBIX B MPUIOXKEHHUHU b.

Tabmuna b.7 — 3Hayenns ko3¢gduuueHToB Ti U T,

Bupn cBeronpomyckaromiero Matepraia

3HayeHUA
T

Bun nepennera

3HaueHUs
T

CTeKJ10 OKOHHOE JIMCTOBOE:

OIMHApHOE

JIBOMHOE

TpoliHOE

CTeKII0 BATPUHHOE TOJIIUHON 6—8 MM
CTeKII0 IMCTOBOE apMUPOBAHHOE
CTeKII0 JIMCTOBOE y30p4aToe

CTekyi0 JIMCTOBOE CO CIELHaTIbHBIMU
CBOMCTBaMU:

COJIHIIC3ALIUTHOS

KOHTPACTHOE

Opraandeckoe CTeKJIO:

IpO3pavHoe

MOJIOYHOE

[Tycrorenbie CTCKISTHHBIC OJIOKH:
CBETOpACCENBAIOIIHIE

CBETOMPO3payuHbIC

0,9
0,8
0,75
0,8
0,6
0,65

0,65
0,75

0,9
0,6

0,5
0,55

Ileperutetst st okoH W (oHapeit

IIPOMBIIIIIICHHBIX SHaHHﬁZ
JCPECBAHHBIC!

OMHAPHBIC

CIIapCHHBIC

I[BOfIHI)Ie pa3aciIbHBIC
CTaJIbHBIC:

OJUHAPHBIC OTKPBIBAIOIUECCH

OJIMHAPHBIE TIyXHe
JBOWHBIE OTKPBIBAIOIIIHECS
JIBOMHBIE TITyXHe

Ileperierst 11 OKOH

3TaHUHN:

JIepEBsSIHHbIE:
OJIMHAPHBIE
CIIapeHHbIe

www.pkb-titan.ru

JKUJIBIX,
OOIIECTBEHHBIX U  BCIIOMOIaTEIbHBIX

0,75
0,7
0,6

0,75
0,9
0,6
0,8

0,8
0,75
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CTeKJIOMmaKeThI

0,8

JIBOMHBIE pa3/ielbHbIE

C TPOMHBIM OCTEKJIEHUEM
METaJUTMYECKHUE:

OJIMHAPHBIE

CIIapeHHEIe

JIBOMHBIE pa3/iebHbIE

C TPOMHBIM OCTEKJICHUEM
Crekiosxene300eTOHHbIE

TIPY TOJIIIIHE IIIBA;
20 MM U MeHee
6oiee 20 MM

IIaHCIIN C
MMYCTOTCIIBIMU CTCKJIIAHHBIMU Ookamu

0,65
0,5

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

0,9
0,85

ITpumeuanne — 3HaueHust KO3(QGUIMEHTOB T; U T, ISl CBETOIPOITYCKAIOIEr0 MaTepHana U MeperieToB, He

yka3zaHHbIX B Ta0suie b.7, cnenyer onpenensate mo 'OCT 26602.4.

Tabmuna b.8 — 3Hauenns ko3¢ duuueHToB T3 U T4

Koaddunumenr, Koadpunmenr,
YUUTBIBAIOLIUI . YUUTHIBAIOLIUI
Hecymyie koHCTpYKINH ConHIe3aIyTHBIC YCTPOHCTBRA,
TIOKPBITHH floTepy caeta B U3ETHS 1 MaTEepPUaIIbI rioTepi caera B
HECYIIUX COJTHIIC3ALTUTHBIX
KOHCTPYKILIMSIX, T3 YCTPOWCTBAX, T4
CranbHble (hepMbl 0,9 VYobupatomuecss  peryiaupyemble 1,0
HKAIFO3H " IITOPBI
(MeXCTEeKONbHbIE,  BHYTPEHHUE,
Hapy)KHbIE)
JKenezoberoHHbIE u 0,8 CrarroHapHBIe JKaJTI03U 1 SKPaHbI
JIepeBsiHHBIE ()EPMBI U apKH C 3aIIMTHBIM YTJIOM He Ooiee 45°
NP pacIoNOXEHHHM  IUIACTHH
JKaJIFO3W MJTM 3KPAHOB IO/ YIJIOM
90° K IIOCKOCTH OKHa:
TOPU30HTAIIbHBIE 0,65
BEPTUKAIbHbIC 0,75
bankyu M pamel CILIOLIHBIE I'opuzoHTanbHbIE KO3BIPHKU:
TIPH BBICOTE CCUCHMUS: C 3aIIMTHEIM yTJI0M HE Oomee 30° 0,8
50 cm u Gonee 0,8 C 3aIIUTHBIM yTJIOM OT 15° 1o 45° 0,9-0,6
MmeHee 50 cMm 0,9 (MHOTOCTYIIEHYATHIC)
Bankons! riryOnHOM:
o 1,20 m 0,90
1,50 m 0,85
2,00 m 0,78
3,00 m 0,62
Jlomxuu rryOnuHOIM:
1o 1,20 m 0,80
1,50 m 0,70
2,00 M 0,55
3,00 m 0,22
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Tabmuna 5.9 — 3navenns ko3 dunuenta r,

OTHOIIEHHE BBICOTHI 3HaYCHHUS 7,
MIOMEUICHUS, TpUHUMaeMoil | CpeaHeB3BeICHHBIN KOG GHUIIMEHT OTPAKESHUS 11014, CTCH M IOTOJIKA
OT ycJI0BHOH paboueif 0., = 0,5 | 0., = 0,4 | P, =0,3
MIOBEPXHOCTHU J0 HIKHEN YHCII0 IPOIIETOB
TpaHy OCTEKIICHHUS, /1, K 1 ) 3u 1 B 3 u 1 B U
mMpHHE npornera /y Ooree Gomee Goree
2 1,7 1,5 1,15 1,6 1,4 1,1 1,4 1,1 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 | 1,35 | L,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 1,35 ] 1,25 ] 1,15 1,25 | 1,15 1,1 LI5S | 1,1 1,05
[Tpumeyanus
1 B moMemeHusIXx ¢ 3€HUTHBIMH W IIaXTHBIMH (OHapsMH /i, COOTBETCTBYeT /, (pacdyeTHas BBICOTA) OT
YCIOBHOH paboueil MOBEPXHOCTH 10 HIDKHEH TpaHU OCTEKICHUs hoHaps).
2 B ogHONPOJICTHBIX MOMEIICHHSIX IIMPHHA NPOoJIeTa /| COOTBETCTBYET IIMPUHE TOMEUICHUS b,

Tabmuna b.10 — 3navenns kodgpunuenta k,

Tun gonaps 3HaueHus ky
CBeToBBIE MPOEMBI B TNIOCKOCTH MOKPHITHS, ICHTOYHBIE 1,0
CBeToBBIE TPOEMBI B TNIOCKOCTH TOKPBITHS, IITYIHBIC 1,1
®oHapu ¢ HAKJIOHHBIM JIByCTOPOHHUM OCTEKJICHHEM (TpareieBUIHBIE) 1,15
®donapu ¢ BepTHKAIBHBIM JIByCTOPOHHUM OCTEKJICHHEM (TIPSIMOYT OJIbHBIC) 1,2
®donHapu ¢ 0THOCTOPOHHUM HAKJIOHHBIM OCTEKJICHHEM (IIe/Ibl) 1,3
@DoHapu ¢ 0IHOCTOPOHHUM BEPTUKAIILHBIM OCTEKJICHHEM (ILIE/IbI) 1,4

I'eoMeTpruecKuit KOAPGHUIIMEHT €CTECTBEHHONW OCBEIIICHHOCTH £ B KAKOW-JIMOO TOYKE MTOMEIICHHUS

ot Heba MKO mpu BepxHeM OCBEIICHUH OMPEICIAIOT 1Mo GopmMylie
&5 = 0,01 (minaq), (B.11)

T/Ie 1) — YUCIIO Jy4el 1o rpaduky I, mpoxomsmmx oT Heba B pacUeTHYIO TOUKY depe3 i-if CBETOBOH
IIPOEM Ha MONEPEUHOM Pa3pe3e NOMEIEHHUS;

n, — YHcio ydei mo rpaduky I, mpoxonsmux ot HeOa B pacyeTHYIO TOUKY 4epe3 i-il CBETOBOM
IIPOEM Ha MPOJOIBHOM pa3pese NOMEIIEHNUS;

r, — ko3 urment, yanteiBaroumii nossimenre KEO npu BepxHEM ocBelieHHuH, Oyaroiapsi CBeTy,
OTpaXEHHOMY OT ITOBEPXHOCTEH MOMEIICHUs, NPUHUMAaeMblii 1o Tabnuie b.9;

ky — KOA(DPUIMEHT, MPUHUMAEMBIH B 3aBUCUMOCTH OT THIA (pOHAPS M ONpeAeNseMblii 1o Tabnuie
B.10;

e, — pacuerHoe 3HadeHne KEO npu KOMOMHMPOBAHHOM OCBELLCHHH.

B.2 PACYET ITAPAMETPOB JUISI PA3JIMYHBIX CXEM 3ACTPOMKHU 3IAHUAN

B cnyuae kxorma npoekTHpyeMoOe 3IaHHE M IKPAHUPYIONIEE €ro 3JaHHE PACION0XKEHBl HE
MapajuIeNbHo (T.€. OTIIMYAIOTCS TI0 CXEME 3acTpoiku OT cxeMbl Ne 1), MX HEOOXOAMMO NPHBECTH K
SKBUBAJIEHTHOM CXeMe ¢ NapaljeNbHbIM pacrnonoxeHuem mo cxeme Ne 1. Hmxe paccMoTpeHsI
HauOoyee 4YacTO BCTPEYAIOIIMECS CXEMBbI 3acTpOMKM M TIpHBeJeHHe HMX K cxeme Ne 1 ¢
SKBUBAJICHTHBIMH MapaMeTpamu. Ilo mapamerpam cxeMm, IpUBEACHHBIM K TapamerpaM cxeMbl Ne 1,
OIPEJICIISIIOT 3HAUYEHHsI CPEIHEH OTHOCUTEIBHOW SPKOCTH DKPAHUPYIOUIMX 3AaHHH U KOI(D(PHIUEHT
K3y, yauTeIBaroiii W3MeHEeHNE BHYTPEHHEH oTpaxeHHOW cocraBuaomeii KEO B momemneHnn npu
HAJIMYUX IPOTUBOCTOSINUX 3JaHHM.

Cxema Ne 2
IIpomueocmosnwee (IKpanupyrujee) 30anue pacnoioNHceHo noo YoM K ucciedyemomy 30anuio
(pucynuxku b.2, b.3)

1 HaknanpiBatot rpadux I mis pacuera KEO meromom A.M. Jlanniioka Ha IuiaH HCCIIEIyeMOTo
nmomerieHust (pucyHok b.3) TakuM o0pa3oM, YTOOBI €ro BepTHUKalbHasi OChb COBMECTHUJIACH C
XapaKTepHBIM pa3pe30M IMOMeMeHHs, a moitoc rpadguka 0 coBMecTHiCS ¢ pacueTHOM Toukoit C'.
[oncunteBator mo rpaduky Il umeno ydedt, mpoxomsmux OT dacTH (Qacama (ygacTox [—2)
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9KPAHUPYIOILETO 37JaHUs Yepe3 CBETOBOII mpoeMm.

2 OrmeuaroT Touky C) paCHoN0KEHHYIO Ha CepeHe yJacTKa |—2 3KpaHUPYIOLIETO 3/aHUs.

3 CTposT YCIOBHYIO 3aTEHSIONIYIO IIJIOCKOCTh B IUIaHE, paBHYIO NPOEKLUH IUIOCKOCTH (acana
9KPaHHUPYIOILETO 3/IaHUs Ha TUIOCKOCTh, MApaJUIENbHYIO (acaay HCCleNyeMoro 3aanus (IIoMeIeHHs) 1
poxoaamnIyio yepe3 Touky Ci.

4 OmnpenenstoT paccTosHue /, oT (acama HCCIEAyeMOTo 3HaHHs (TIOMEIIEHHS) 10 YCIOBHON
3aTeHSIONIEH IockocTH (pUCyHOK B.2).

5 OmpenensroT pacyeTHYIO0 BBICOTY [, OT ypOBHS IIOJIa HCCIEIYyeMOTO IOMEIIEHHS 10 Bepxa
rapariera Wi Jpyrux 3aTeHIOUINX JIEMEHTOB SKPaHUPYIOIIETO 3/1aHHUsI.

6 BBMHUCIAIOT OTHOIIEHHWE PpAcCTOSHHUS MEXAY MHCCIeIyeMbIM IIOMEIIEHHEM M YCIOBHOM
3aTCHSOIICH MJIOCKOCTHIO K JTHHE YCIOBHOM 3aTEHSIOIIEH MIIOCKOCTH 1,/a,.

7 BBIUUCISIIOT OTHOLICHHWE JUIMHBI YCIOBHOW 3aTCHSIOUIEH IUIOCKOCTH K PACUETHOW BBICOTE
SKPAHUPYIOIIETO 3TaHUA ./ H),.

8 OmpenensioT 3HaUCHUE CPeAHEH OTHOCHTENBHOW SIPKOCTH (hacaga SKPAHUPYIOIMIETO 3MaHUS IO
Tabimne b.2.

9 BBIYHCIISAIOT HHIEKC SKPAHUPYIOIIETO 3/IaHus B IUIAHE Z; IO GopMyIIe

7,2 AL (5.12)
(la+ IT+ Acm)b

o

10 BeIYHCISIOT HHACKC SKPAHUPYIOIIETO 37aHus B pa3pese z; mo Gopmye
H I+
z, = L £ L] ) .
(la + lT + A cm) ( hn + hn())

(b.13)
11 Onpenensror 3uauenue kodddumenta K, mo Tabmume B.6.

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

OmnpeneneHre TapaMeTpoB 3acTpOWKH Mo cxeme Ne 3 aHANOTHYHO OMPEACICHHIO IMapaMeTpOB
3acTpoiiku mo cxeme Ne 2, 3a mckimodeHneM MyHKTa 3. CTPOAT YCIOBHYIO 3aTCHSIONIYIO TUIOCKOCTH B
IUIaHe, pPaBHYIO MPOEKIMH BUIMMOM M3 pacyeTHOW TOYKM YacTH OJKPAHMPYIOLIETO 3/aHMs,
HaXOJISIIETOCs B Ipe/iesiaX CBETOBOTO yria (y4acTok 2—3), Ha TIOCKOCTb, MapauIeNbHYI0 TNIOCKOCTH
(acama ucceayemMoro 37aHus (MMOMEIICHU) U MPOXOsInyto Yepe3 Touky C; (cepemuHa yyactka 1—
2).

Cxema Ne 4
DKpanupyrowee 30anue co cnoxcHoli Konguzypayueii é naaune (pucynok b.6)
1 Berwmcnsror paccrossaue C'—C; 0T HCCIEAyeMOTO TIOMEIICHHS 10 YCIOBHOW 3aTEHSIOMICH
IUIOCKOCTH, TapaJuIeNIbHOM I1ockocTH dacana mo ¢popmysie
- llal * 12a2
/ ata,’ (b.14)
rae /y u [, — paccTosHUS OT HCCIEeTyeMOTO ITOMEIIEHHS 110 YacTH JJIMHBI 37[aHusl ¢ ¥ JIO 4acTh
JUTMHBI 3aHUS d>.
2 Crposit myun C'—1 u C—2, coeauHAIONIME PAaCUCTHYIO TOUKY B IUIaHE C KpaWHUMM TOYKAMU
TOPU30HTAIBHON MPOEKIMH TIOCKOCTH (hacasa 3KpaHUPYIOLIETO 3AaHHS.
3 OnpenensioT [UIMHY YCIOBHOW 3aTEHSIONIEH MIIOCKOCTH d,, paBHYIO OTpe3Ky 1 —2'.
4 BpIUUCISIIOT HapaMeTpbl 3aCTPOMKH JUist cxeMbl Ne 4 IPUMEHUTENBHO K YCIOBHOM 3aTEHSIOLIEH
IUTOCKOCTH JJIMHOM @, W PacCTOSHUEM [, © CyMMapHOHW IMUPWHOW OKOH, BKJIOYAsl MPOCTEHKU bD.,, 1O
¢dopmynam (b.12) u (b.13).

Cxema Ne 5
IKpanupyrowiee 30anue co cioxcHoul Konguzypayueit no evicome (pucynoxk b.7)
1 Beraucnsror napaMeTpsl 3aCTPORKH 1O (hopMyIaM:
- al ( lT + A cm)
B e N B.15
" (ZI+IT+Acm)bo’ ( )
a2(lT + A Cm)
(12+ 1T+ Acm)b ’

o

(5.16)

Zp -
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L Hllg )
(L b, )( Btk
1 T cm 0 no

7 = HpT(l +NA ) .
” (ll+lT+Acm)(h +hnd) ’

(B.17)

(5.18)

[
2 OmpenensoT KodGGOUIHEHTH by, K3ﬂ1 JUIS 9acTH 3/JaHus BBICOTOW H, W AnWHON [, m

KO3 QUTIHEHTHI b, K 37, IUIS 9aCTH 3aHUS BBICOTON H,» 1 muimHOM [, 1o Tabmumnam b.2 u b.6.

3 OmnpenensoT TNPOU3BEJCHHUE CPEIHEB3BEIICHHBIX Kod(hduiuentos b, u Kjz; 0T Bcero
9KPaHUPYIOIIETO 37aHUs TI0 hopMyIie

h.K. = b(lea/z,E 3/11+ bqszKa/zf 31,

(A E 4t , (b.19)
314, 31,
rae by v by, — cpenHas OTHOCHTEIbHAS IPKOCTH (DacaioB OTACIBHBIX YacTel 3aHus;
Ky wm Ky,  — KOdpQUIMEHTH, YYHTHIBAIONME H3MEHEHHs BHYTPEHHEH OTpaKeHHOM

cocrasonieit KEO B momemeHny npu HaIMYUM KaXJIOTO U3 OTIENBHBIX YacTell SKpaHUPYIOIIEro
3/1aHMS;
€3, m €3, — reomerpuueckue KOI(P(UIHEHTH YYacTKOB (hacagoB SKPaHUPYIOLIUX HaCTEH

31aHUM, BUAUMBIX U3 PACUETHOM TOUKU YEPE3 CBETOBOM IPOEM.

Cxema Ne 6
Cumewrannoe pacnonoscenue IKpanupyrouux 30anuit (pucynox b.8)
1 CTposT YCIIOBHBIE 3aTCHSIOMNINE TUTIOCKOCTH IS SKPaHUPYIOIINX 3aHuN u
2 BBIYHCISIIOT TapaMeTPhl 3aCTPOUKH Z) U Z; MPUMEHUTEIHFHO K KaXIOMY 3KPaHUPYIOIIEMY 3IaHUI0
@ u @ Y KON YCIOBHOM 3aTEHSIONIEH MITOCKOCTH 3JaHMi @ u

3 Onpenensor KOdQGUUHEHTE! by1, by, bys, bps 1 kodpummentsr Ky | Kyp | Ky o Ky s
KaXJOr0 U3 3KPAHUPYIOLIUX 31aHUN @ u @ U JUIS K&KJOU U3 YCIIOBHBIX 3aTEHSIOIMX IUIOCKOCTEH
@ " @ B OT/ENBHOCTH.

4 Onpenensor CyMMy POU3BeIeHUN 3HaueHuil reomerpudeckux KEO €37 Ha koadduumeHTs by,
u K3, no popmyne

4
e (Ewtb{;u'K 311,) i mb(/)lK 3, e 3zzzbr/)2K 3, T 3ﬂ3b1173K 3Ty e 3a4br/)4K3zz4 5 (B~20)
i=1

rae by, by, bys, by — cpenmHAS OTHOCHUTENBHAS SPKOCTH (hacagoB KaKIOTO U3 OTAETBHBIX

SKPaHUPYIOLIUX 3aHUH;

Ky, Ky, K 37 Ky — KOX((PHUIUCHTHI, YIUTHIBAIOIIUC U3MCHCHUS BHYTPCHHEH OTpakeHHON
cocrasmoneit KEO B momenieHnn Ipu HATMYUH KaXKI0TO U3 OTACIBHBIX SKPAHUPYIOMINX 3/1aHUH;

€a1,, €a1,, €31,, B3y, — reoMerpuyeckue KO3(PUINCHTHI €CTECTBEHHOTO OCBEIICHHS yYaCTKOB

(haca10B SKPAHUPYIOIMIKX 3MaHHIA, BUAUMBIX U3 PACYCTHOM TOYKH Yepe3 CBETOBOM MTPOCM.

[MPUJIOXKEHUE B
(pexomernodyemoe)

OCBEIIEHHOCTH PA3JIMYHO OPUEHTUPOBAHHBIX IOBEPXHOCTEM IIPU
CILIOIIHOM OBJAYHOCTHU U ITPA SICHOM HEBE

Tabnmma B.1
OCBEIIEHHOCT TOPU30HTATLHON MOBEPXHOCTU £ HpH CILIOIHOMN
T'eorpaduueckast 5
mmpoTa, rpaf. | Mecsn QONIa"HOCTH, KIIK
C.IIL Bpewmsi cyTok, 4

617 8 9 (1011 12 (13 [14 [ 15[ 16 [17]18[19]20

35 or | — (3,50 7 [ 10 ] 13 |15,5]16,5| 16 | 14 | 11 | 8 142(0.8] —|—
VI |47 | 111518521 22|21 185151117 [4]08]—
IX 1 142 8 [115{ 14 (16 [ 17 [ 16 [ 14 [10,5[ 7 [3.7]—|—|—
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XII | —[—[28] 5 |75 93187 7 [ S [25|—|—|—|—
45 mr | —|2,8] 568511 12,5(13,5] 13 [11,8] 93 [6,6 |3,5]0,8]| —| —
VI | 58] 11]143]17,5|19,5] 20 |19,5|17,5|14,3|11,5|7,5] 5 |2,2| —
IX 108 4] 7 19512 |13,5] 14 |13,5|11,7] 9 |63 |34[—|—|—
XII | —[—] 1 ]33] 5 631 6 [ 5|3 108|—|—|—|—
55 o | — (23] 5 7 185[10]10,5(102] 9 [ 7 |52 3 [08]—
VI |5,7(8,5] 11 |13,2|153]| 17 |17,5| 17 |15,5]13,2] 11 |8,5]5,7|3,5[1,3
IX 10,8[3,5]5, 7 19511 ] 1111051937552 |28[—|—|—
XII | —|—|— [ 1]22 3503 (2208 —|—|—|—|—
65 o |—[2]1 4 | 5163 6,51 7 [65] 5| 4 [23]|—|—|—
VI |6,5[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 10,8[25] 4 |56] 7 831 8 | 7 1561 4 12[05]—
Xl | —|—]—]1—1—1—108] — | —|—|—|—[—]1—1—
Tabmnuna B.2
OCBeIIIEHHOCTD Pa3InYHO OPHUEHTHPOBAHHBIX BEPTHKAJIBHBIX TOBEPXHOCTEH
I'eorpaduueckas E° i 06
., TIPU CIUIOIIHOM 00JIaYHOCTH, KIIK
mupoTa, rpaa. | Mecsn
C.IIL Bpewmst cyTok, u
S16 178910111213 [14]15]16]17118[19]20
35 o | —|—[14]32|4916,417417,7[76[70]55]40|18] —[—|—
VI | —|1,8]4,0(57]75|8,6[92]19,619,2[8,6[{7,5[5,7]40]|1,8]—|—
X |—]11,0]2,0({42(59]7,4]|8,0]83[8,0(72[55[40]|1,8] —|—|—
Xl | —|—|—[1,4[2,4]40]45]47([44(38[24[14]|—|—|—|—
45 o | —|—(1,2]2,4]4,2]53]6,0[64[6257]44|32|1.6|—[—|—
VI |1,212,2]142(57]73/838,8]9,018,8[83[73[58]4,0]22]|1,1| —
X |—10,6]119(3,8[51]62]7,1]73[7,116,0[{49|3,4]1,7]0,1| —|—
Xl |—|—|—[0,6][1,6]2,4]3,013,2{3,0{22(15/02]|—|—|—|—
55 . | —|—[1,0/1,8]3,214,114,5[49[49(43]3,6|22(24|—[—|—
VI 11,612,8|43(56(6,8|7,6/8,1]83]8,1[7,7[6,8[5,6]|43]2,6]|1,6] —
X |—106]1,7(3,0{42]5,1]5,7]5,8[5,6{49[4,1[2,6]1,5]0,1|—|—
XII | —|—|—[—[06]1,2]1,5]1,6[1,5{1,2{04|—|—|—|—|—
65 ua | —|—[0,6]1,5]1,9]2,6(13,2(3,4(3,4(3,0]122]|1,6|10]| —[—| —
VI 12,0]32(43]53[59]6,8]|72[73]7,1[68]59]5,3[43]3.2[19]|14
X |—106]1,4(2,0(3,013,8142]43[42[3,8[3,0]12,0]1,3|— —
XI | —]|—]|—[—[—]1—101]104] 0 | ——|—]|—]—|—|—
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Tabmuma B.3

OCBELIEHHOCTH TOPU3OHTANBHOM MOBEpXHOCTUH £ Tipu sicHoM HeGe, KIK

F'eorpaduueckas CyMMapHasi OCBEIEHHOCTh Ha FOPU30HTAIIBHOM moBepxHocTd £ 0T sicHOro HeGa u
LMpoTa, rpat. | Mecsi
c.1I.

COJIHLIA, KJIK
Bpewms cyTok, 4

5 6 7 8 9 |10 11 |12 113 |14 1516 | 17 | 18] 19120
35 m | — | — 37|85 (133|16.4(18.0(18,5|18.3|17.014,5|10.5| 53 [ 0.6 | — | —
7,8 124,0144,0|61,7[70,6175,2|73,8|65,2149,8[31,0/12,6( 1,0
vl | L0 |53 |104|15.1]18,1120.1]21.7|21.5/21.7)20.1 (18,1 (15,1104} 53 | LO | —
1,7 [12,6131,0]53,8[72,3|87,5]95,0[99,0195,087,5[72,3|53,8{31,0]12,6] 1,7
IX | — | L8| 60 |113]157)17.7]19.0|19.5/19.0|17.5(14.8(103| 53 | 0.6 | — | —
3,0 114,9134,1[56,5|68,8] 79,6 83,0179,6(/67,8/51,9131,0{12,6] 0,9
Xl | — | — | — [31]69]105(125)13.0{12.1110.0] 6.9 | 3.2 | —
8,0117,9]131,0{40,042,0({38,0129,5{17,9] 6,8

45 - — | — 1 40|85 (127115.8|18.0|18.6|18.31169(13.6(/103( 59 | — | — | —
5,9 118,0]34,1[48,0]58,3[61,5/60,0{53,7(38,1|24,0{10,0
VI 12965 |113153|17.7119.5120.6 (21.1/20.6(19.5117.7/15.4|10.5| 6.5 | 2.5 | —
5,9 116,2134,1]53,8|69,0]83,1]90,1]92,3190,1[83,1169,0{55,0(31,0]16,2] 4,8
IX | —|L4|57(100|13.7|161|17.1 (17.7|17.1|15.9|13.3| 9.0 | 49 | 0.6 | — | —

2,1 [14,0129,5]46,0[60,0[66,2]69,0/66,2|58,4[43,9125,9]11,5] 0,9
X | — | — | —[12]59|86|99 (103|199 |80 55 |L5|—|—|—|—
2,1 110,0]18,0]22,2124,0|122,2|116,0/ 9,9 | 1,6

55 . — | — 13067 (1031123|14.0|14.8|14.8|13.1(11.1| 8.1 (45| — | — | —
4,0 112,5]124,0]38,5]40,0]43,9143,9[36,1]27,7[16,3| 6,9
VI (45|77 (11.7|14.8]|16.9(18,3119.2119.5|19.2/18.5|169(14.8|11.7| 7.3 | 4.5 | —
10,0121,0|36,0(51,8]64,0]73,9]80,8]83,1|80,8|75,0]164,0{51,8/36,0{19,4]|10,0

IX | — | L4|49 |81 |113)13.7]15.1|15.4|14.91133(109|73 | 41|06 | — | —
2,1 [11,4]122,1]34,1[46,053,8[55,0/51,8144,0{32,5]19,2]9,0 0,9
X | — | — | — | — (20|40 (55|60 |55(40|—|—|—|—|—|—
2,116,095 /10,0]9,5]6,0
65 m | — | —120|55|7Z1|20(10310.7{10.7)100| 8.1 | 5.9 [ 3.0 | — | — | —

2,1 19,0]14,0119,3[24,0|25,8[25,8]22,1]16,2|10,1] 4,0
VI 6.1 |86 |113(14.1|15.7|169|17.5|17.7|17.3|116.9|15.7(14.1|11.7| 8.6 | 5.7 |3.7
15,0124,0134,2(48,0]|56,6]64,0] 67,8 69,0]66,1|64,0|56,6(48,0/36,1[24,0|113,9]|8,0

X | —|L4|37|61]82(100]113|11.7|11.3110.0(82 |61 (32| — | — |—
2,1 18,0]150/22,4({29,5]34,3]36,0|134,3|129,5(22,4[15,0] 6,7
Xl —|—|—|—|— | — [0 [8|00|—|—|—|—|—|—|—
0,011,800
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Tab6numa B.4

OCBCIIIGHHOCTI) Pa3IMIHO OPUCHTUPOBAHHBIX BEPTUKAJIIBHBIX HOBCpXHOCTGI\/‘I E: Ipu ACHOM H€6e, KIIK

I'eorpaduueckas OpHeHTALIS o
1HpOTa, TPaj. P & Mecsiit CyMMapHasi OCBEIICHHOCTb Pa3JIMYHO OPUSHTHPOBAHHBIX BEPTHKAIBHBIX OBepxHOCcTel £ 0T sicHOro Heba U CONTHLA, KIIK
TTOBEPXHOCTH
C.II. Bpewms cyTok, 4

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
35 C I — — — 65 | 98 96 | 113 | 118 | 114 | 10.1 101 | 82 | 3.7 | 02 — —

6,5 9,8 9,6 11,3 11,8 | 11,4 10,1 10,1 8,2 3,5 0,2
VI 0.6 | 57 | 112 | 124 | 136 | 151 | 165 | 164 | 165 | 150 | 13.6 | 124 | 112 | 57 0.6 —

4,4 17,1 | 21,5 | 15,5 | 13,6 15,1 16,5 16,4 | 16,5 15,0 13,6 154 | 21,5 | 17,1 4,4

IX — | L2 | 46 | 92 | 94 | 1L6 | 13.0 | 131 | 13.0 | 114 | 100 [ 87 | 41 | 02 — —

1,7 4,6 9,2 9,4 11,6 13,0 13,1 13,0 11,4 10,0 8,7 4,1 0,4
Xl — — — 23 | 44 12 83 83 | &1 6.8 4.4 2.0 — — — —

2,3 4,4 7,2 8,5 8,3 8,1 6,8 4,4 2,0

35 CB 11 — — 44 | 104 | 144 | 126 | 124 | 120 | 116 | 10.0 85 71 | 31 | 02 — —

18,6 [ 28,7 | 28,0 14,8 12,4 12,0 | 11,6 10,0 8,5 7,1 3,1 0,2
VI 08 | 80 | 160 | 175 | 175 | 196 | 192 | 176 | 153 | 137 | 1L7 | 94 | 17 | 34 0.4 —

84 | 384 | 54,0 | 53,9 | 46,7 | 358 46,0 17,6 | 153 13,7 11,7 9,4 7,7 34 0,4

IX — | 20 | 78 | 143 | 139 | 136 | 139 | 13.1 | 128 | 104 8.6 72 | 31 | 02 — —

12,6 3,0 36,0 | 28,8 [ 26,2 13,9 13,1 12,8 10,4 8,0 7,2 3,1 0,2
XII — — — 32 | 53 8.6 9.4 92 | 83 6.7 4.1 2.0 — — — —

6,2 5,5 8,6 9,4 9,2 83 6,7 4,1 2,0

35 B 11 — — 59 | 137 | 193 | 169 | 162 | 148 | 128 | 103 9.4 71 | 3.1 | 02 — —

294 [ 534 | 61,0 | 489 36,6 173 | 12,8 10,3 9.4 7,1 3,1

VI 07 | 82 | 17.6 | 212 | 213 | 229 | 235 | 204 | 160 | 134 109 | &5 | 2.0 | 3.1 0.3 —
7,8 1390 | 614 | 694 [ 66,6 | 57,1 42,0 | 204 | 16,0 13,4 10,9 8,5 7,0 3,1 0,3
IX — | 25 | 104 | 183 | 184 | 175 | 182 | 154 | 13.7 | 1L1 87 70 | 3.1 | 02 — —
169 | 470 | 619 [ 619 | 499 35,9 154 | 13,7 11,1 8,7 7,0 3,1 0,2
— — 60 | 91 | 134 | 139 | 120 | 95 74 4.5 20 | — — — —
23,8 | 353 | 35,1 25,1 13,0 9,5 7,4 4,5 2,0
35 OB 11 — — 5.0 | 133 | 209 | 209 | 198 | 192 | 169 | 134 | 118 | 81 | 33 | 02 — —
243 [ 51,1 | 68,8 | 684 67,3 52,8 | 36,5 16,8 11,8 8,1 33 0,2
VI 05 | 60 | 138 | 168 | 181 | 221 | 266 | 246 | 185 | 146 | 118 [ 91 | 73 | 3.1 0.6 —
2,8 19,6 | 38,6 | 48,8 [ 51,2 | 539 50,2 | 36,5 | 18,5 14,6 11,8 9,1 7,3 3,1 0,6

XII —

IX — | L9 | 86 | 175 | 194 | 213 | 21,6 | 202 | 173 | 131 | 102 | 78 | 32 | 02 — —
11,8 | 382 [ 58,0 [ 652 | 674 604 | 49,2 [ 30,1 13,1 10,2 7,8 32 0,2
X | — — — 59 | 16 | 172 | 190 | 17.7 | 152 | 110 5.8 23 | — — — —
29,6 | 50,3 | 60,2 59,2 | 50,8 | 40,3 21,9 20,0 2,3
35 10 11 33 | 94 | 163 | 166 | 190 | 21,7 | 201 | 174 | 165 | 12,6 | 50 | 02 — —

www.pkb-titan.ru


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

71 [ 225 [ 400 [ 486 | 590 [ 658 [ 61,9 [ 526 | 434 [ 296 [ 120 [ 0,5
VI 03 | 3.5 89 | 114 | 142 | 184 | 22,7 | 282 | 227 18.1 142 | 114 | 89 3.5 0.3 —
03 | 35 | 89 | 114 | 179 | 289 | 386 | 441 | 386 | 273 1790 | 114 | 89 | 35 0,3
IX — 12 54 | 130 | 149 | 174 | 213 | 234 | 211 17.0 159 | 11.6 | 4.6 0.2 — —
12 | 101 | 263 | 369 | 487 | 590 | 60,6 | 57,7 | 468 | 373 | 228 | 75 | 02
XII — — — 4.5 9.4 162 | 193 | 21.8 | 19.7 154 9.3 3.8 — — — —
194 | 382 | 558 | 64,6 | 689 | 643 | 535 | 376 | 173
35 103 III — — 2.3 63 | 107 | 124 | 154 | 188 | 198 19.6 20,6 | 16.6 | 7.6 0.4 — —
23 | 63 | 107 | 124 | 299 | 479 | 595 | 658 | 685 | 57,7 | 347 | 3.8
VI 03 | 3.1 13 91 | 11,8 | 151 | 185 | 24.6 | 26,6 21.9 18.1 | 16.8 | 138 | 6.0 0.5 —
03 | 31 | 73 | o1 | 11,8 ] 151 | 185 | 352 | 502 | 525 | 512 | 488 | 384 | 196 | 28
IX — 0.9 3.8 85 | 10,5 | 134 | 17,7 | 204 | 21.8 20.9 198 | 16.1 | 7.3 0.4 — —
09 | 38 | 85 [ 105 | 134 | 329 | 483 | 61,7 | 673 | 656 | 552 | 322 | 34
XII — — — 2.6 5.9 11.8 | 16.0 | 179 | 188 16.5 11.6 5.2 — — — —
26 | 80 | 238 | 405 | 518 | 60,0 | 592 | 503 | 27,1
35 3 I — — 23 5.4 8.9 9.6 12,0 | 141 | 164 16.6 18,6 | 16.6 | 8.5 0.5 — —
23 | 54 | 89 | 96 | 120 | 141 | 324 | 468 | 590 | 582 | 403 | 6,0
VI 03 | 3.1 7.0 85 | 109 | 134 | 169 | 204 | 235 23.0 213 | 212 | 176 | 82 0.7 —
03 | 31 | 70 | 85 | 109 | 134 | 169 | 204 | 40,7 | 560 | 66,6 | 694 | 614 | 388 | 78
IX — 0.9 3.7 1.5 9.0 11,5 | 13.8 | 158 | 18,5 17.6 191 | 173 | 8.8 0.5 — —
09 | 37 | 75 | 90 | 115 | 338 | 17,1 | 375 | 516 | 62,1 | 602 | 412 | 50
XII — — — 23 4.5 1.9 105 | 122 | 145 12,6 9.1 44 — — — —
23 | 45 | 79 | 105 | 132 | 283 | 346 | 358 | 227
35 C3 I — — 2.3 3.5 8.6 9.5 1.1 | 121 | 125 12.6 142 | 127 | 64 0.4 — —
23 | 55 | 86 | 95 | 11,1 | 120 | 125 | 12,6 | 234 | 304 | 242 | 33
VI 04 | 34 1.1 94 | 11,7 | 137 | 153 | 17.6 | 192 19.8 17,5 | 17.5 | 160 | 8.0 0.3 —
04 | 34 | 77 | 94 | 11,7 | 137 | 153 | 176 | 21,9 | 367 | 464 | 539 | 540 | 344 | 79
IX — 0.9 3.7 1.6 8.9 107 | 129 | 132 | 14.0 13.8 151 | 135 | 6.8 0.4 — —
09 | 37 | 76 | 89 | 107 | 129 | 132 | 140 | 173 | 31,6 | 360 | 279 | 3.7
X1 — — — 23 4.1 71 8.7 9.2 9.1 8.1 3.6 2.9 — — — —
23 | 41 7.1 87 | 92 | 9.1 8,1 56 | 6,0
45 C 11 — — 2.0 4.9 8.3 9.5 9.3 9.5 9.4 8.9 8.8 6.3 3.1 — — —
20 | 49 | 83 | 95 93 | 95 | 94 8,9 88 | 63 | 3.1
VI 33 | 66 | 116 | 114 | 123 | 135 | 143 | 148 | 143 135 123 | 114 | 107 | 6.6 2.7 —
130 168 | 188 | 11,4 | 123 | 13,5 | 143 | 148 | 143 | 135 123 | 114 | 176 | 168 | 110
IX — 0.8 4.2 1.8 9.8 9.5 102 | 107 | 10.2 94 9.7 6.9 3.6 0.2 — —
10 | 42 | 78 | 98 | 95 | 102 | 107 | 102 | 94 97 | 69 | 36 | 04
X1 — — — 0.6 2,6 43 3.0 5.2 5.0 3.8 2.5 0.3 — — — —
06 | 26 | 43 50 | 52 | 50 3,8 25 | 03
45 CB il — — 34 7.8 | 122 | 11,7 | 105 9.6 9.5 8.5 8.0 3.4 2.6 — — —
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153 [ 230 [ 220 [ 11,7 [ 105 [ 96 | 95 8,5 80 | 54 [ 26
VI 44 | 97 | 168 | 168 | 162 | 171 | 163 | 159 | 138 13.1 112 8.9 1.6 44 1.7 —
24,1 | 429 | 53,1 | 488 | 375 | 26,1 | 163 | 159 | 13,8 | 13, 112 | 89 | 76 | 44 1,7
IX — 13 7.1 | 120 | 141 | 12,1 | 1L5 | 1LS | 10.2 9.2 8.5 6.0 2.9 0.2 — —
92 | 268 | 30,1 | 240 | 12,0 | 11,5 | 11,5 | 102 | 92 85 | 60 | 29 | 02
X1 — — — 0.9 3.3 3.0 5.6 5.7 5.2 3.8 2,5 0.3 — — — —
22 | 33 | 50 56 | 57 | 52 3.8 25 | 03
45 B III — — 45 | 107 | 171 | 176 | 145 | 127 | 11.0 9.6 8.4 5.5 2,6 — — —
147 | 46,6 | 553 | 493 | 32,7 | 347 | 11,0 | 96 84 | 55 | 26
VI 41 ( 103 | 194 | 212 | 199 | 2L1 | 208 | 179 | 149 13.1 11,0 8.6 7.0 3.8 15 —
224 | 408 | 64,1 | 694 | 642 | 548 | 391 | 17,9 | 149 | 13,1 110 | 86 | 70 | 38 1,5
IX — 1.6 93 | 160 | 189 | 162 | 151 | 134 | 117 9.5 9.0 5.9 2.9 0.2 — —
12,6 | 43,8 | 57,0 | 593 | 458 | 38,1 | 134 | 11,7 | 95 90 | 59 | 29 | 02
X1 — — — 13 5.7 8.3 8.1 13 6.2 44 2.5 0.3 — — — —
10,0 | 23,6 | 202 | 172 | 73 | 62 4.4 25 | 03
45 OB il — 39 | 107 | 189 | 221 | 190 | 170 | 152 | 13.1 10.9 6.6 2.7 — — — —
20,9 | 463 | 63,4 | 703 | 63,0 | 51,8 | 36,8 | 20,5 | 10,9 6,5 | 27
VI 29 | 78 | 152 | 175 | 187 | 223 | 242 | 222 | 183 145 11.9 9.1 1.3 3.8 15 —
89 | 258 | 432 | 53,8 | 582 | 60,6 | 562 | 41,9 | 23,6 | 145 11,9 | 91 | 73 | 38 1,5
IX — 13 82 | 158 | 21.0 | 204 | 188 | 173 | 154 12,6 11.0 6.7 3.0 0.2 — —
89 | 366 | 568 | 678 | 673 | 612 | 475 | 340 | 148 | 110 | 67 | 30 | 02
XII — — — 1.6 7.4 11.0 | 122 | 1.7 | 10.1 6.7 34 04 — — — —
12,5 | 351 | 482 | 46,7 | 412 | 30,7 | 176 52 | 04
45 IO I — — 2.6 77 | 149 | 183 | 189 | 208 | 193 18.0 163 | 104 | 44 — — —
6,2 | 229 | 40,6 | 549 | 636 | 693 | 655 | 568 | 444 | 287 | 113
VI 19 | 47 | 100 | 124 | 150 | 193 | 222 | 206 | 222 194 150 | 124 | 92 4.7 1.6 —
19 | 47 | 100 | 156 | 281 | 398 | 481 | 49,1 | 481 | 399 | 281 | 156 | 9.1 | 47 1,6
IX — 0.8 52 | 1L7 | 168 | 172 | 192 | 213 | 19.0 17.0 16,6 | 103 | 43 0.2 — —
08 | 11,5 | 275 | 427 | 488 | 634 | 674 | 623 | 527 | 429 | 253 | 81 | 08
XII — — — 12 6.1 104 | 133 | 144 | 132 9.8 3.5 0,6 — — — —
80 | 275 | 445 | 533 | 564 | 526 | 434 | 247 | 55
45 103 III — — 1.8 4.8 9.7 13.0 | 144 | 16,5 | 182 20.7 20,5 | 137 | 6.5 — — —
1,8 | 48 | 97 | 160 | 336 | 486 | 604 | 527 | 664 | 534 | 303
VI 18 | 3.8 1.8 94 | 119 | 144 | 183 | 222 | 242 224 187 | 17.0 | 141 | 7.8 25 —
18 | 38 | 78 | 94 | 11,9 | 144 | 236 | 419 | 550 | 60,7 | 582 | 52,8 | 414 | 264 | 87
IX — 0.6 3.6 77 | 109 | 13,1 | 156 | 17.6 | 189 20.7 211 | 142 | 6.7 3.0 — —
06 | 36 | 7,7 | 109 | 186 | 364 | 499 | 622 | 683 | 678 | 524 | 308 | 6,0
XII — — — 0.7 3.9 12 102 | 11.2 | 123 103 6.7 0.8 — — — —
07 | 64 | 191 | 321 | 420 | 477 | 465 | 320 | 87
45 3 11 — — 1.8 4.2 1.7 9.7 104 | 123 | 142 164 179 | 133 | 7.0 — — —
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18 [ 42 [ 77 [ 97 [ 104 [ 123 [ 295 [ 457 [ 548 | 502 [ 339
VI 18 | 3.8 7.4 85 | 11,0 | 13,1 | 149 | 179 | 187 21.1 199 | 21.0 | 17.8 | 103 3.5 —
18 | 38 | 74 | 85 | 11,0 | 13,0 | 149 | 179 | 370 | 548 | 642 | 69,7 | 62,0 | 468 | 205
IX — 0.6 34 6.8 9.1 9.6 11.8 | 13.7 | 153 16.4 19.1 | 146 | 0.5 0.5 — —
06 | 34 | 68 | 9.1 906 | 11,8 | 149 | 327 | 484 | 588 | 545 | 37.8 | 5,0
X1 — — — 0,6 2,6 4.7 6.3 14 8.4 1.7 3.2 0.7 — — — —
06 | 26 | 47 6,3 82 | 190 | 257 | 218 | 7,0
45 C3 I — — 18 4.2 14 8.5 9.3 9.6 9.6 11.0 124 9.5 53 — — —
18 | 42 | 74 | 85 93 | 96 | 96 11,0 | 179 | 233 | 199
VI 20 | 44 8.2 95 | 11,2 | 131 | 138 | 159 | 163 17.0 162 | 162 | 156 | 9.7 3.6 —
20 | 44 | 82 | 95 | 112 | 13,0 | 138 | 159 | 163 | 248 | 387 | 485 | 513 | 429 | 214
IX — 0,6 3.4 6.7 8.6 9.4 102 | 11.6 | 11.6 122 14.0 | 109 | 6.1 0.4 — —
34 | 67 | 86 | 94 | 102 | 11,6 | 106 | 122 | 247 | 296 | 252 | 37
X1 — — — 0.6 2,6 4.1 5.2 5.7 5.7 4.6 3.1 0.5 — — — —
06 | 26 | 41 s2 | 57 | 57 4,6 3,1 0,5
55 C I — — 14 34 3.9 7.5 8.5 8.4 8.6 8.1 6.7 4.4 22 — — —
14 | 34 | 59 | 75 8,5 84 | 86 8,1 6,7 | 44 | 22
VI 50 ( 727 | 113 | 11.0 | 109 | 126 | 13,8 | 13,5 | 13.0 12.1 109 | 11.0 | 113 | 73 5.0 —
17,0 | 173 | 13,0 | 11,0 | 109 | 12,6 | 138 | 13,5 | 130 | 12,1 109 | 11,1 | 13,1 | 167 | 17,0
IX — 0.8 3.5 5.9 8.1 9.2 8.6 8.6 8.6 9.1 7.9 5.2 2.9 0.2 — —
10 | 35 | 59 | 81 92 86 | 86 | 86 9.1 79 | 52 | 29 | 04
XII — — — — — 0.6 18 24 2.6 24 18 0.3 — — — —
0,6 18 | 24 | 26 24 1.8 | 03
55 CB I — — 24 5.8 8.0 9.5 9.6 9.4 8.9 7.8 6.2 3.8 2.0 — — —
120 | 172 | 127 | 95 96 | 94 | 89 7.8 62 | 38 | 20
VI 69 | 11,6 | 168 | 164 | 147 | 143 | 138 | 13,5 | 13.1 12.1 9.8 9.0 8.4 4.9 3.0 —
334 | 458 | 53,7 | 445 | 295 | 155 | 138 | 13,5 | 13,1 | 12,1 98 | 90 | 84 | 49 3,0
IX — 13 5.9 92 | 11,3 | 112 | 100 9.0 8.6 8.5 7.1 4.4 2.5 0.2 — —
92 | 223 | 235 | 158 | 112 | 100 | 90 | 86 8,5 7.1 44 | 25 | 02
X1 — — — — 0.7 2,0 2,5 2,6 2,5 1.8 0.3 — — — — —
07 | 20 25 | 26 | 25 1,8 0,3
55 B III — — 3.1 8.0 | 125 | 146 | 149 | 127 | 107 8.7 6.6 3.8 2.0 — — —
199 | 378 | 459 | 42,1 | 316 | 147 | 107 8,7 66 | 38 | 2,0
VI 6.6 [ 125 | 199 | 207 | 185 | 188 | 182 | 156 | 138 122 9.8 8.5 1.7 44 2.6 —
31,7 | 51,9 | 66,0 | 685 | 61,5 | 500 | 36,0 | 156 | 13,8 | 122 908 | 85 | 77 | 44 2,6
IX — 1.6 78 | 127 | 166 | 170 | 142 | 11.8 | 10.2 9.5 7.5 44 2,5 0.2 — —
6,1 | 329 | 492 | 569 | 481 | 36,6 | 11,8 | 102 | 95 75 | 44 | 25 | 02
X1 — — — — 1.2 3.2 3.8 3.5 2.8 1.8 0.3 — — — — —
83 | 123 | 92 | 35 | 2.8 1,8 03
55 OB il — — 2.8 81 | 143 | 184 | 195 | 182 | 163 12.9 8.5 4.6 2.0 — — —
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17,1 38,7 [ 560 | 63,0 | 62,1 [ 53,5 [ 40,0 [ 22,0 85 | 46 [ 20
VI 47 | 9.6 | 164 | 181 | 192 | 215 | 216 | 203 | 179 142 114 9.6 8.3 4.5 2.6 —
13,9 | 303 | 478 | 58,1 | 63,9 | 662 | 595 | 505 | 332 | 142 | 114 | 96 | 83 | 45 2,6
IX — 13 7.0 | 128 | 19.2 | 21.1 | 188 | 164 | 158 134 9.5 3.2 2.5 0.2 — —
89 | 324 | 51,1 | 646 | 685 | 61,5 | 496 | 333 | 193 9,5 s2 | 25 | 02
X1 — — — — 1.6 43 5.8 5.9 4.9 29 0.5 — — — — —
12,5 | 239 | 273 | 253 | 18,1 8,9 13
55 IO III — 19 59 | 113 | 162 | 198 | 22,1 | 209 17.7 13.0 1.7 3.2 — —
52 | 195 | 37,1 | 525 | 640 | 697 | 669 | 565 | 421 | 257 | 9,0
VI 29 | 59 | 109 | 137 | 154 | 186 | 214 | 235 | 214 18.9 154 | 137 | 109 | 3.6 29 —
29 | 59 | 109 | 220 | 368 | 486 | 582 | 629 | 582 | 492 | 368 | 22,0 | 109 | 56 2,9
IX — 0.8 4.5 9.5 | 154 | 188 | 199 | 21.2 | 197 18.7 14.6 8.3 3.7 0.2 — —
08 | 109 | 26,6 | 441 | 585 | 662 | 693 | 655 | 570 | 421 | 239 | 7.7 | 02
X1 — — — 13 4.2 6.4 7.5 6.4 4.1 0.7 — — — —
97 | 228 | 313 | 353 | 312 | 224 6,9
55 103 I — — 13 3.5 7.0 112 | 154 15 | 195 194 162 | 103 | 4.7 — — —
13 | 35 | 70 | 182 | 356 | 497 | 603 | 632 | 597 | 465 | 24,1
VI 26 | 49 8.3 9.6 | 114 | 139 | 179 | 203 | 21.6 21.9 192 | 181 | 164 | 9.0 4.7 —
26 | 49 | 83 | 96 | 114 | 139 | 332 | 481 | 595 | 660 | 639 | 573 | 478 | 292 | 13,9
IX 0.6 3.0 6.0 | 102 | 138 | 156 | 168 | 192 21.6 184 | 114 | 5.6 0.4 —
06 | 30 | 60 [ 102 | 21,7 | 392 | 51,8 | 629 | 697 | 63,0 | 479 | 263 | 3.4
XII — — — — 0.8 3.0 4.8 6.0 3.8 4.4 0.8 — — — — —
1.8 | 97 | 189 | 26,1 | 27,1 | 240 8,7
55 3 I — — 13 3.1 5.6 7.9 9.9 12.0 | 144 153 19.6 9.8 3.0 — — —
13 | 31 | 56 | 79 99 | 12,0 | 280 | 406 | 458 | 434 | 263
VI 26 | 47 1.1 8.5 9.8 127 | 138 | 15.6 | 182 16.3 18,5 | 20.7 | 199 | 11.8 6.6 —
26 | 47 | 77 | 85 | 98 | 12,7 | 138 | 156 | 360 | 477 | 61,5 | 685 | 66,0 | 502 | 317
IX — 0.6 29 3.1 7.8 9.7 105 | 122 | 153 16.9 162 | 114 | 6.5 0.5 — —
06 | 29 | 501 | 78 | 97 | 105 | 143 | 328 | 458 | 525 | 479 | 316 | 50
X1 — — — — 0,6 1.9 2,8 3.6 3.9 3.3 0,6 — — — — —
0,6 1,9 28 | 41 | 97 13,0 5.6
55 C3 11 — 13 3.1 5.3 71 8.6 9.2 9.8 9.9 8.9 6.7 3.7 — —
13 | 31 | 53 | 7.1 86 | 92 | 98 9.9 11,3 | 183 | 149
VI 3.0 5.3 8.4 9.0 9.8 12,7 | 131 | 135 | 138 14.6 147 | 164 | 168 | 11.6 6.9 —
30 | 53 | 84 | 90 | 98 | 127 | 13,0 | 135 | 138 | 159 | 295 | 445 | 510 | 453 | 332
IX — 0.6 2.9 3.1 14 8.6 8.7 9.1 | 10.0 114 112 8.2 52 33 — —
06 | 29 | 51 | 74 | 86 87 | 91 | 100 | 114 | 182 | 23,1 | 202 | 6,6
X1 — — — 0.6 1.8 2.5 2,6 2.5 2.0 0.4 — — — —
0,6 1.8 25 | 26 | 25 2,0 0,4
65 C 11 — — 0.7 2.6 3.5 4.6 34 3.8 3.9 3.2 4.1 2.8 14 — — —
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07 [ 26 [ 35 [ 46 54 | 58 | 59 52 4.1 28 | 14
VI 70 | 83 | 105 | 105 | 93 9.9 10,5 | 107 | 102 9.9 9.3 10,5 | 109 | 83 6.5 4.4
22,1 | 153 ] 105 | 105 | 93 | 99 | 105 | 107 | 102 | 99 93 | 105 | 109 | 153 | 20,6 | 183
IX — 0.8 2.5 4.0 34 6.8 7.5 1.7 1.5 6.8 3.5 4.0 2.2 — — —
10 | 25 | 40 | 54 | 68 75 | 77 | 75 6,8 55 | 40 | 22
X1 — — — — — — 0.1 0.3 0.1 — — — — — — —
0,1 03 | 01
65 CB 11 — — 12 4.2 4.8 3.7 6.2 6.3 6.0 5.0 3.8 2,6 13 — — —
70 | 122 | 73 | 57 62 | 63 | 60 5,0 38 | 26 | 13
VI 95 | 127 | 158 | 162 | 13,5 | 126 | 119 | 116 | 102 9.8 8.9 9.1 8.3 3.9 3.8 2.5
445 | 472 | 467 | 380 | 23,1 | 12,6 | 119 | 11,6 | 102 | 98 89 | 91 | 83 | 59 3.8 | 25
IX — 13 43 6.4 7.0 8.3 8.5 8.3 7,6 6,6 4.9 3.7 2.0 — — —
92 | 168 | 17,7 | 93 8,3 85 | 83 | 76 6,6 49 | 37 | 20
X1 — — — — — — 0.1 0.3 0.1 — — — — — — —
0,1 03 | 01
65 B I — — 15 6.0 1.8 9.3 9.3 8.2 12 3.7 4.1 2.6 13 — — —
122 | 289 | 342 | 314 | 21,7 | 106 | 72 5.7 4,1 26 | 13
VI 93 | 142 | 192 | 210 | 17.8 | 16,6 | 156 | 13,5 | 117 10.0 9.1 8.9 1.7 3.3 34 2.3
434 | 556 | 650 | 66,0 | 590 | 474 | 332 | 135 | 11,7 | 100 9,1 89 | 77 | 53 34 | 23
IX — 1.6 5.8 92 | 11,3 | 128 | 128 | 109 [ 9.0 13 3.3 3.7 2.0 — — —
12,6 | 291 | 422 | 41,7 | 363 | 244 | 109 | 9,0 73 s3 | 37 | 20
XII — — — — — — 0.2 0.4 0.2 — — — — — — —
02 | 04 | 02
65 OB I — — 14 6.3 9.5 12,0 | 132 | 128 | 114 8.5 54 3.1 13 — — —
10,7 | 30,6 | 444 | 509 | 50,5 | 442 | 33,7 | 19,1 s4a | 31 | 13
VI 6.7 | 11,1 | 162 | 193 | 198 | 206 | 190 | 17,5 | 154 12,6 109 | 10.1 | 84 5.6 3.4 23
199 | 356 | 506 | 62,5 | 663 | 67,8 | 61,8 | 498 | 340 | 12,6 | 109 | 10,1 | 84 | 56 34 | 23
IX — 13 5.2 9.6 | 133 | 166 | 174 | 164 | 141 10.2 6.7 4.2 2.0 — — —
89 | 255 | 452 | 542 | 593 | 573 | 478 | 342 | 169 67 | 42 | 20
X1 — — — — — — 0.3 0,6 0.2 — — — — — — —
03 51 | 02
65 IO III — — 1.0 4.6 14 10.8 | 13.8 | 153 | 149 124 8.7 5.2 2.0 — — —
35 | 164 | 30,1 | 43,6 | 535 | 57,7 | 560 | 483 | 357 | 194 | 67
VI 4.1 69 | 109 | 151 | 152 | 174 | 194 | 213 | 19.0 174 152 | 151 | 43 6.9 3.8 23
41 | 69 | 127 | 302 | 412 | 531 | 629 | 674 | 623 | 53,1 | 412 | 302 | 131 | 69 38 | 23
IX — 0.8 3.5 7.1 | 108 | 153 | 185 | 199 | 18.1 15.1 10.6 7.0 3.1 — — —
08 | 89 | 234|390 | 529 | 626 | 66,0 | 612 | 51,1 | 376 | 22,7 | 7.7
X1 — — — — — — 0.3 0.8 0.3 — — — — — — —
03 86 | 03
65 103 11 — — 0.6 2.8 4.4 7.0 105 | 123 | 138 13.1 109 7.0 2.9 — — —
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06 | 28 [ 44 [ 150 [ 295 [ 413 [ 501 | 525 [ 490 [ 33,7 [ 17,9
VI 3.7 | 56 80 | 101 | 109 | 134 | 157 | 175 | 189 20.6 198 | 193 | 168 | 11.1 6.3 33
37 | 56 | 80 | 101 | 109 | 180 | 345 | 498 | 622 | 678 | 663 | 62,5 | 51,0 | 349 | 192 | 7.1
IX — 0.6 2.3 4.2 6.7 10.7 | 145 | 16.8 | 17.6 16.8 13.6 9.5 4.6 — — —
06 | 23 | 42 | 67 | 208 | 378 | 51,0 | 587 | 603 | 542 | 445 | 232
X1 — — — — — — 0.3 0.7 0.3 — — — — — — —
73 | 70 | 03
65 3 11 — — 0.6 2.5 34 4.9 6.6 1.7 9.5 10,0 8.7 6.5 3.1 — — —
06 | 25 | 34 | 49 66 | 77 | 207 | 299 | 352 | 30,6 | 196
VI 3.7 53 13 8.9 9.1 10,0 | 119 | 135 | 153 16.6 17.8 | 201 | 199 | 142 8.7 3.0
37| 53 | 73 | 89 | 91 | 100 | 19 | 135|327 | 474 | 590 | 66,0 | 664 | 556 | 40,6 | 243
IX — 0.6 23 3.7 5.3 14 9.3 113 | 133 13.1 11.5 9.3 3.1 — — —
06 | 23 | 37 | 53 | 74 93 | 13,1 | 283 | 387 | 430 | 42,7 | 26,7
X1 — — — — — — 0.1 0.5 0.2 — — — — — — —
0,1 20 | 02
65 C3 I — — 0.6 2.5 34 43 3.5 6.2 6.5 6.2 54 4.4 23 — — —
06 | 25 | 34 | 43 55 | 62 | 65 6,2 s4 | 11,7 | 106
VI 41 | 39 1.9 9.1 8.9 9.8 10,6 | 11.6 | 199 12.6 135 | 162 | 164 | 127 8.8 3.9
41 | 59 | 79 | 91 | 89 | 98 | 106 | 11,6 | 199 | 172 | 242 | 389 | 478 | 472 | 415 | 294
IX — 0.6 23 3.7 4.9 6.7 1.7 8.4 8.6 8.5 12 6.6 3.7 — — —
06 | 23 | 37 | 49 | 67 77 | 84 | 86 8,5 11,0 | 198 | 159
XII — — — — — — 0.1 0.3 0.1 — — — — — — —
0,1 03 | 0,1
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IMTPUJIOXEHUE I
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OCHOBHBIE OBO3HAYEHUS, TPUHATBIE B HACTOSAIIEM CBOJE ITPABUJI

a,

3

EEEEEIFSONAS

kS

I

Makc

t

MUH

So o mmm

\; s ;'gm 8

OCBEIIAEMas IIOIEIb TIONIa TIOMENIEHHUS, M

IUIOMIa/Ib CBETOBOTO MPOEMa OKHa, M’;

CyMMapHasl IO b CBETOBBIX MPOEMOB OKOH, M’;

IUIOMIA/lb CBETOBOTO MpoeMa GpoHapsi, M;

CyMMapHas IJIOLIa b CBETOBLIX MPOEMOB (oHapeii, M%;

JUTMHA 3/1aHHS, M;

LIMPYHA IOMELICHUS, M;

BBICOTA ITOMEILEHHUS, M;

TITyOMHA TOMEIICHUS, M;

JUTHA CBETOBOTO TIpoeMa (oHapsi, M;

LIMpHHA CBETOBOTO IIpoeMa (oHaps, M;

LIMpHHA CBETOBOTO ITPOEMa OKHa, M;

BBICOTA CBETOBOT'O IIPOEMa OKHa, M;

CyMMapHasi IIUPHHA CBETOBBIX IPOEMOB OKOH, M;

CyMMapHasi IMPHHA CBETOBBIX MPOEMOB OKOH B IOMEIIEHHH C y4ETOM IMPOCTEHKOB
MEXIY HUMH, M;

pacdeTHast BBICOTA 3[JaHUsI, IPOTHBOCTOSIIIIETO HCCIEAYEMOMY;

BBICOTA MTOJIOKOHHUKA, M;

BBICOTA BEpXHEH TpaHM CBETOBOIO IIpoeMa HaJl YpPOBHEM YCIOBHOW paboueit
TIOBEPXHOCTH, M;

BBICOTA BEPXHEH rpaHH CBETOBOI'O pOoeMa HaJl YPOBHEM I10J1a, M;

pacdeTHasi BBICOTa OT YCJIOBHOH paOoueil MOBEpXHOCTH JIO BBIXOJHOTO OTBEPCTHS
¢doHaps, m;

pacdeTHas BBICOTa OT yCJIOBHOW paboueil MOBEpXHOCTH A0 HIDKHEHW T'paHM OCTEKICHHS
¢doHaps, M;

BBICOTA CBETOIPOBOJIHOM MIaXThI (hOHAPSI, M;

SKBUBAJICHTHAS JUIMHA POTUBOCTOSIIETO 3AaHUS, M;

CpeHssl OTHOCUTENBbHAS IPKOCTD (hacaioB IMIPOTUBOCTOSIINX 31aHHH;

MIEPCIIEKTHBHAS LIEHA AJIEKTPHYECKOH dHEpruu, pyo/(kBT-1);

MEPCIIeKTHBHAS 1I€Ha TeIUIOBO SHepruu, pyo/(kBru);

hIar ycTaHoBkH (hoHapei, m;

KOX(QPHUINEHT, IPUHIMAEMBIN B 3aBUCHMOCTH OT THIIA OHAPST;

OCBEILEHHOCTb, JIK;

OCBEIIEHHOCTh B BEPTHKAIBHON IIIOCKOCTH, JIK;

OCBEIIEHHOCTh B TOPU30HTAIBHON INIOCKOCTH, JIK;

OCBEIIIEHHOCTH paboyell IOBEpXHOCTH, JIK;

YPOBEHb HOPMUPOBAHHOI OCBEIIEHHOCTH IIPU CHCTEME KOMOMHUPOBAHHOTO OCBEIICHHS,
JIK;

KpHUTHYECKasl HAPYKHAasi OCBEIIEHHOCTb, JIK;

MaKCHMaJIbHasl OCBEIIEHHOCTD, JIK;

MHUHHMaJIbHAS! OCBEIIEHHOCTB, JIK;

HOpPMHUpYeMasi OCBEIIEHHOCTb, JIK;

OCBEIIEHHOCTh OT OOIIET0 OCBEIICHHUS, JIK;

CpEIHsIs OCBELIEHHOCTb, JIK;

ko3 ¢unment ecrectBenHol ocsenienHoctu KEO, %;

HOPMHPOBAHHBIN K03()(PUITMEHT €CTeCTBEHHOM OCBEIICHHOCTH, %;

HOPMHUPOBaHHBII ~ KO3()(QUIMEHT  eCTECTBEHHOW  OCBEHIGHHOCTH C  y4YETOM
CBETOKJIMMATHYECKHX OCOOCHHOCTEH MECTA PACTIONIOKECHUS 3/1aHNH;

pacdeTHbIN KO3()(UINEHT eCTECTBEHHON OCBEIIEHHOCTH, %0;

pacdeTHbIH cpeHui K03 HUINEHT €CTECTBEHHON OCBEIIEHHOCTH, %0}

MHJIEKC TTOMEICHNS;

UHJEKC CBETOBOTO IpoeMa (oHaps;

BBICOTA 3/IaHMS OT HYJIEBOH OTMETKH, M;

pacueTHas BBICOTA 3aTEHSIOLIECTO 3/1aHUS (OT YPOBHS IOJa HCCIETYEMOI0 IOMEUICHHUS
JI0 3aTEHSIOLIMX AJIEMEHTOB SKPAHUPYIOIIET0 3/1aHHs), M;
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OTHOCHTEIIbHAs IIMPHHA CBETOBBIX IPOEMOB, PaBHAsl OTHOLICHUIO CYMMAapHOMN ITUPUHBI
CBETOBBIX IIPOEMOB OKOH K IIMPHUHE TOMEILCHHUS;

K03(h(DULKEHT, 3aBUCSIINNA OT TUIIA 3aII0JIHEHUS CBETOIPOEMA;

MONIPAaBOYHBINA KOA(PHUIUEHT, 3aBUCILINN OT Pa3MEPOB MOMEICHUS;

KOX(QHUIINEHT CBETONIEpEIadm;

KOX(QQHUINEHT, yINTHIBAIOIINN M3MEHEHUS BHYTPEHHEH OTPakKeHHOH COCTaBISIOMICH
KEO B nomeneHny npu HaaMYuK IPOTUBOCTOSIINX 31aHHIM;

pacdeTHblii Koa(¢unmeHt, yuurbBatomuii cHwkenne KEO wu ocBemeHHOCTH B
mporecce JKCIUTyaTallud BCJIEICTBHE 3arps3HEHUS U CTApeHUs CBETONPO3PAadYHbIX
3all0JIHEHUH B CBETOBBIX IIPOEMax, a TaKXKe CHIDKEHHE OTPaXKalolllUX CBOMCTB
TOBEPXHOCTEH MOMEILIECHHUS;

paccTosiHie MEXAY 3AaHUSAMH (HapyKHBIMH IIJIOCKOCTSMH CTEH 3/1aHHIT), M;

IIMpHHA TPOJIETa 3/1aHHUS, M;

paccTosiHHE OT BHYTPEHHEH ITOBEPXHOCTH CTEHBI CO CBETONPOEMOM 0 DPACUETHOH
TOYKH, M;

paccTOsIHHE OT OKHA HCCIIEyeMOro IIOMEIIeHHs 10 (acana SKBUBAJICHTHOTO 3JaHUs, M;
K03(h(pUIMEHT CBETOBOTO KJINMATa;

CBETOBOM IOTOK, JIM;

CBETOBOM ITOTOK MCTOYHHKA CBETA, JIM;

KO3 PHUIUEHT SIPKOCTH;

KOX(QPHUINEHT OTpaskeHHS OT/ICIIOYHOTO MaTepHaa;

CpEeIHEB3BEIICHHBI  KOO(PQUIMEHT  OTpaXCHHWS  BHYTPEHHHX  IIOBEPXHOCTEH
TIOMETICHUS;

CpeIHEB3BEIICHHBIN KOA(POHUIIMEHT OTpakeHUs (pacama 3IaHNs;

npsimast coctasisitomas KEO;

otpakeHHas cocraBirttoniast KEO;

reOMETpUUECKUH KO3()(HUINEHT €CTECTBEHHOIO OCBEIICHHS, yYMTBHIBAIOIIMH IPSIMON
CBET OT Heba MpH OOKOBOM OCBEILICHNH;

reoMeTpuueckuii KO3 (UIMEHT ecTEeCTBEHHOI'O OCBEUICHHs, YYUTHIBAIOUIMN CBET,
OTpa’KE€HHBII OT MPOTUBOCTOSAIIETO 3JaHNUS;

o0t K03 (PUITMEHT TPOITyCKAHUS CBETA;

reomerpuueckuii KEO B pacueTHO# Touke IpU BEPXHEM OCBEICHUH;

cpenHee 3HaueHue reomerpuaeckoro KEO mpu BepxHEM OCBEIICHHUH.

KiroueBsie citoBa: ecTeCTBEHHOE OCBEIICHHUE, COBMEIICHHOE OCBEHICHUE, ITPOCKTUPOBAHNUE, KUJIBIC
u 06HI€CTB€HHLIG 3aHHA
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5 EctecTBEeHHOE OCBEILICHHE

Br16op 3nauenuit KEO

[IpoexTHpoBaHNE €CTECTBEHHOTO OCBEIICHHUS

6 CoBMEILEHHOE OCBEIICHUE

Bri6op 3nauennit KEO u ocBemeHHOCTH

[IpoexTHpoBaHNE COBMEIIEHHOTO OCBEIICHH

7 PacueT ecTecTBEHHOTO OCBELICHUS

[penBapuTenpHBIN pacueT IUIOMa i cBeToBEIX IpoeMoB 1 KEO mpu 60kOBOM OCBETICHUN
IIpenBapuTensHbIi pacueT miomaau ceeToBbix npoeMoB 1 KEO npu BepxHeM oCBeIeHHH
Iposepounsrii pacuer KEO mpu 60k0BOM OCBEIICHUH

ITposepounsrit pacuer KEO nipu BepxHEM OCBEIIEHUH

Pacuer KEO 0T CBETOBBIX IPOEMOB, UMEIONINX (HOPMY, OTIHYHYIO OT MPSIMOYTOJIbHUKA

8 IIpoekTHpOBaHNE ECTECTBEHHOTO H COBMEIIIEHHOTO OCBEIICHHUST HEKOTOPBIX THUIIOBBIX TIOMEIIICHUN
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Kunble nomenieHns

Paboune kabuHeTs!, opuchl

IlIxonpHBIE KJIACCHI

BeicTaBouHble TOMEIIEHHS

ITomemnieHns ¢ 3¢HUTHBIMHA ¥ MIAXTHBIMA (HOHAPSIMA

9 Pacyer BpeMeHH HCIIOIb30BAaHHS ECTECTBEHHOT'O OCBEIIEHHUS B IOMEIICHHUX

10 TexHHMKO-?KOHOMHYECKAs OIICHKa CHUCTEM CCTCCTBECHHOI'O OCBCLICHHA 110 3HCPIreTUYCCKUM
3arparamMm

IIpunoxenue A TepMuHsI 1 OnpeaenIeHus
IIpunoxenne b Mertoauka pacuera eCTECTBEHHOTO OCBEILEHUS TOMEIIEHUIT

[Ipunoxenne B OcBemeHHOCTs pa3IMYHO OPHUEHTHPOBAHHBIX IOBEPXHOCTEH MpH CIUIOIIHON
00JIaYHOCTH U IIPHU SICHOM HeOe

[punoxenne I OcHOBHBIE 0003HAUEHS, IPUHATHIC B HACTOsIIeM CBOJIE TIPaBILIT
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