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1. IEJU U 3AJAYU OCBOEHUE JUCLUILIUHBI (MOJY.JI5T)

He.]'[bl() OCBOCHM JUCHHUITIIIMHBI (MOI[y.TISI) ABJEACTCA IIOATOTOBKA CIICIHMA-

JucrTa, BJIaaCronicro B HGO6XOIII/IMOM 00BbeMe 3HaHUSAMU 00 OCHOBHBIX BuJaax NH-
KCHCPHOTI'O O60py,Z[0BaHI/IH B,HaHHﬁ Pa3JINYHOI0 Ha3HAYCHUSA, OCHOBAX €TI0 ITPOCK-
THUPOBAHUA U PACUCTA.

3amayamMm OCBOCHUS JTUCIMUIUTMHBI (MOJTYJISI) SIBJISFOTCSI:

- U3y4YE€HHE OCHOBHBIX BUJIOB MHKEHEPHOT'O 000PY10BaHUS 3JaHUM Pa3IMYHOTO
Ha3HAYECHUS,

- €ro Ha3HA4YeHUs, KJacCU(UKaIMU U PUHLIUIIOB PabOThI;

- 3HAKOMCTBO C OCHOBAMHM MPOEKTUPOBAHUS U pacueTa pa3indyHbIX HHKEHEPHBIX
CHCTEM.

Conep:xanne NpakTU4eCKUX (CEMUHAPCKNX) 3aHATHI

OunHas ¢popma 00y4eHuUst

Ne .
u/n TeMbl NPpaKTHYECKUX (CEMUHAPCKUX) 3aHATHI
6 cemecTp
1 _ OCHOBHBIE BUJIbI UH)KEHEPHOI'O OBOPY JOBAHUS 3[1A-
HW1UN PA3JIMYHOI'O HASHAYEHI .
2 CUCTEMbI BOOIOCHABXEHN .

Krnaccudukanus u OCHOBHBIE 37IEMEHTBI CUCTEM XOJIOJHOTO U TOPSYETO
BOJIOCHAOKEHUS.
Cucrembl TPOTUBOIOKAPHOTO BOJOCHAOKEHUS 31aHHM.

[TonmBOYHBIE BOJOIIPOBOIBI M (POHTAHEI.
Knaccudukanus cucrem ropsuero BoJoCHa0KEHUS 31aHUM.

YCTPONCTBO U OBOPYIOBAHUE BHYTPEHHEU KAHAJIU-
3ALINN.

Knaccudukanus cucrem BHYTpeHHEH KaHATU3AIIHH.

OCHOBHBIC 3JIEMEHTBI CUCTEMbI KaHAJIU3aIU1 1 UX Ha3HAUYCHHUE.

O6opynoBaHue cuCTeMbl BHYTPEHHEW KaHAIM3ALMU 3/IaHUN.

[TPOEKTUPOBAHUE BOJIOCHABXXEHUS U KAHAJIM3ALIUU
KYXHU, BAHHO KOMHATHI.




Ne .
u/n TeMbl IpakTHYECKUX (CEMUHAPCKUX) 3aHATHI
6 OTOIUIEHUE.

OO61ue cBeieHHsl O TEIIOCHA0KEHUU MTPOMBIIUIEHHBIX U TPaXKIaHCKUX
3MaHUM.

Obecnieuenune TpedyeMoii TEIIOBOI YCTOWYMBOCTH 3/IaHUH U COOpYKe-
HUW (COMPOTUBJICHUE OTPAKIAIONINX KOHCTPYKIUN TEIUIONEepeaayde).

CucTeMbl OTOIICHUS.

OTtonuTenbHbIE TPUOOPBHI.

Tennple MOJbI.

PacyeTr MoIIHOCTH cuUCTEM OTOTUIEHUS. M3yueHne NCXOIHBIX JaHHBIX 1
MOCJIEIOBATEILHOCTH pacyeTa.

Pacyet Temionoreps orpakaroux KOHCTPYKIIUH.

Pacder temuia Ha HarpeBaHue BO3/ayxa, HHOWIBTPYIOIMIETOCS Yepe3 OKHA
1 OaJIKOHHBIE JIBEPHU

CUCTEMBI BEHTUJIALINNA.
Hasznauenue u knaccuukanusi CUCTeM BEHTUIISLIUH.
O06opynoBaHK€e BEHTUIISILIMOHHBIX CUCTEM U €T0 Pa3MEIlCHHE.

CUCTEMbI KOHTPOJIA MUKPOKJINMMATA (KOHAUITMOHMPO-
BAHUE).

Ha3nauenue u npuHIun paboThl CUCTEM KOHIUITMOHUPOBAHUS BO3AyXa.

Knaccudukanus cucreM KOHIUITMOHUPOBAHUS BO3AyXa.

10

CriocoObl OXJIaXICHHsI, HArPeBaHUsl, OCYIIICHUS U YBJIaXKHEHUS BO3/1yXa,
MCIOJIb3YEMbIE B TPAKTUKE KOHAUIIUOHUPOBAHUS.

11

I'A3OCHABXEHUE.

OCHOBHBIE 2JIEMEHTBI YCTPOUCTBA TA30CHA0KEHUSI 3/TaHUM.
['MapoN30MISLIMOHHBIE MAaTEPHAIIBI.

["a30BbIe MpUOOPHI.

Pa3menienue ra3oBbIX MprUOOPOB B 3JaHUH.

12

ITPUPOJA CBETA.
EcTecTBEHHOE U UCKYCCTBEHHOE OCBEILICHHUE.
CBETOTEXHUYECKUE €IUHULBI U3MEPEHUSI.

13

NCKYCCTBEHHBIE HICTOUYHUKHU CBETA.
Bub! cBETUIIBHUKOB.




Ne
n/n

TeMbl IpakTHYECKUX (CEMUHAPCKUX) 3aHATHI

14

OcBeTHUTENIHLHBIC CUCTEMBI.

[Inan CBCTHJILHHUKOB, BBIKJIFOYATEJICH.
Pacuer OCBCIICHUA 110 MCTOAY KO3(1)(1)I/IHI/ICHT3 HCIIOJIB30BaHUA U y,HeHBHOﬁ
MOIIIHOCTH.

15

[IpoekTrpoBaHue HCKYCCTBEHHOTO OCBELIEHUS TOMEILICHUM.

[InaH CBETUIIBHUKOB, BBIKIIIOUATEIICH.

OcBoeHue MprueMoB pacyeTa UICKYCCTBEHHOI'O OCBELIEHUS C TTIOMOLIBIO
KOMITbIOTepHOH mporpaMmel Dial ux.

16

OJIEKTPOTEXHUKA.
KoMIOHEHTBI 3JIEKTPUYECKON CUCTEMBI.
[itan po3serok.

2. COAEPX KAHUE MPAKTUYECKUX 3AHSATUAM

3AHATHE Ne 1
OCHOBHBIE BH/Ibl TH)KEHEPHOI'O OBOPY1OBAHUAA 3/1A-
HHMU PA3JIMYHOI'O HABHAYEHMUA

DIIeKTPOOOOPYIOBAHHUE;
Oronnenue;
BenTunsanus ¥ KOHIUIIMOHUPOBAHUE;

BonocHabxeHne 1 KaHaIU3aIus,

A A

["az0BoOe 00OpyHOBaHUE.

3AHATHUE Ne 2, 3
CUCTEMBI BOOIOCHABXEHUSA

1. Knaccmbnxaunﬂ N OCHOBHBIC 3JICMCHTBI CUCTEM XOJIOAHOI'O U I'OPAYCIo

BOJIOCHAOKEHUS.

2. CucTeMbl TPOTUBOIIOKAPHOTO BOJOCHAOKEHUS 3TaHHM.
3. [TonuBoUYHBIE BOJOTIPOBOIBI M (JOHTAHBI.

4. Knaccudukaiiysi CHCTEM TOPSYEro BOJIOCHAOKEHHUS 3/TaHUM.




SAHATHUE Ne 4

YCTPOHCTBO Y OGOPYJIOBAHUE BHYTPEHHEM KAHAJIU-
3ALIUMN.
1. Knaccudukanus cucreM BHYTpEHHEH KaHATU3AIH.
2. OCHOBHBIE DJIEMEHTHI CUCTEMBI KaHAIM3AIMU U UX Ha3HAUYCHHE.
3. O0opynoBaHuE CUCTEMbI BHYTPEHHEH KaHATU3AIMK 3aHH.

3AHSATHE Ne 5

INPOEKTUPOBAHUME BOAOCHABKEHHUA U KAHAJIM3AIIUU KYX-
HU, BAHHO KOMHATBI
1. TIpoexTupoBaHUE BOJAOCHAOKEHUS KyXHH.
2. TlpoexTupoBaHue BOIOCHAOKEHHSI BAHHONH KOMHATHI
3. TlpoekTupoBaHue KaHAIU3AIMA BAHHON KOMHATHI
4. TlpoekTupoBaHHE KaHATU3ALUN KyXHHU.

3AHSATHE Ne 6, 7

OTOIVIEHHUE.
1. OOwue cBefeHus O TEMIOCHA0KEHUN MTPOMBIILICHHBIX U TPAXKIaHCKUX
3IaHUM.
Ob6ecneuenue TpeOyeMoi TEIIOBON YCTOWYUBOCTH 3/JaHUN U COOPYKe-
HUM (CONMPOTUBIICHUE OTPAXKIAIONTUX KOHCTPYKIIUNA TETJIonepeaaye).
CucTteMbl OTOIIEHUS.
OTtonuTenbHbIE TPUOOPHI.
Tenubie MOJIbI.
Pacuet momHOCTH cucTem oToIUIeHHs. M3yueHrne NCXOqHBIX JaHHbIX U
MOCJIeA0BATEILHOCTH pacyeTa.
Pacder temionoreps orpa)kaaronmx KOHCTPYKITUH.
Pacder temia Ha HarpeBaHue BO3/ayxa, MHOWIBTPYIOIIETOCS Yepe3 OKHA
1 OaJIKOHHBIE ABEPU
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Pacuer MOIIIHOCTHU CUCTEM OTOIIJICHUA. I/Isyqul/le HCXOJAHbIX JaHHBIX U IMOCJI€A0BATEC/IbHO-
CTH pacuera.

Pacuer MoOIIHOCTM CHCTEMBl OTOIUIEHUSI HAYUMHAIOT C W3YYEHUS apPXUTEKTYpPHO-
IJIAaHUPOBOYHOI'O U KOHCTPYKTHUBHOT'O PCIICHUA 3JIaHUA B COOTBETCTBUH C 3aJaHUEM Ha IIPOCK-
THPOBAHUE.

Jlanee Ha 1 nmucrte rpadudeckoit vactu B macmrade 1:100 BeraepurBaeTcs miaH TUTIOBOTO
dTaka U paspes3 3AaHUs TI0 KyXHE, TAaKUM 00pa3oM, 4To Obl ObLiIa BUJIHA CTE€HA, B KOTOPOU mpe -
noJjrarac€tcs NpoKjaaaka BEHTUJIIHHOHHBIX KaHAJIOB.

Ha mrane TumoBoro sTaska mpernoaaBaTeneM YKa3blBaeTCsl KBapTUPA, B KOTOPOl HEOOX0IMMO
OyJleT TPOBECTH pacyeT HArpy3KH Ha OTONMUTEIbHBIC MPUOOPHI M ONPESTUTh MX TIJIOMIAh TO-
BCPXHOCTHU U YUCJIO IJICMCHTOB. Pacuer MOIITHOCTU CUCTCMBbI OTOIVICHUA HAYUHAIOT C HyMEpa-
[IMU OTaIUIMBaeMbIX romenieHnil. HoMepa craBsaTcs cieBo Ha MPaBoO B OJUHAPHOM KPYXKKE.



JlectHruHnas kneTka o0o3HadaeTcs aByMs OykBamu JIK u He3aBHCHMO OT 3TaXKHOCTH
3/IaHUsl PACCMaTPUBAIOT KaK OJIHO IMOMEIIECHHUE.

Pacuer BenyT B TaGnuuHOMN (popMe 1O OTIIEIBHBIM COCTABJISIONINM TEIUIOBOTO OajaHca.
Jns Hatiero ciydasi 11eJ1eco00pa3HO COCTaBUTh TPH TAOJIUIIBL: B IEPBOI TaOIHIIE BHIYUCISIOTCS
TEIJIONOTEPHU Yepe3 OrpaK/IAI0IINe KOHCTPYKIIUU OCHOBHBIEC U JIOMIOJIHUTEIbHBIC, a TAK)KE pac-
XOJI TeTJ1a Ha BEHTUJISILIUIO; BO BTOPOU TaOJIMIE BRIYUCIISAIOTCS pacXobl Telia Ha HarpeBaHue
HApYXHOT'O BO3/yXa, HHPHIBTPUPYIOIIETOCsS Yepe3 OKOHHBIC U OATKOHHBIC 3aMIOJIHEHUS; TPEThS
Tabynia SBJsSETCs] CBOAHON Tabmuuel pacxoja Tera, KoTopas 3aroIHIeTCs 0 JaHHBIM NepBOn
Y BTOpOM.

Pacuer Termionorepnb Orpakaa0uX KOHCTPYKIUIA.
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B nepBom cronbue Tabi. 1 1is )KUI0ro JoMa ¢ OJMHAKOBOH MIIaHUPOBKOM BCeX dTaxkei
1I0JT OZTHUM HOMEPOM 3aIHChIBAIOT OJIMHAKOBBIE IOMEIICHHS, PACTIOI0KEHHBIE APYT MO JPYTroM
0 BCEH BBICOTE 3/1aHUS, TAaK KaK OHU UMEIOT ITPAKTUYECKH OJIMHAKOBBIE TEIUIONOTEPU Yepe3
BEPTUKAJIBHBIE OTPAKICHNUS, OJMHAKOBBIC PACXObI TEIUIa HAa HarpEeBaHHUE HAPY>KHOTO BO3AyXa U
OJIMHAKOBBIE OBITOBBIE TEIUIONOCTYIUIEHUS. [IpHIMaeM KOMHATY CpEIHEro 3Taxa B 3TOM pac-
gere Kak 0a30Byr0. [l0MOIHUTENBHBIE IOTEPH TEIUIa KOMHATAMH Ha TIEPBOM M BEPXHEM 3Ta)ax
UMEIOIIMMH XOJIOHBIH 110JI WIIM TIOTOJIOK U HECKOJIBKO OOJIBIIYIO BEICOTY HAPYKHBIX CTEH, BbI-
YHUCIISIEM OT/IENIBHO.

Tennonorepu BHyTpEeHHUX MMOMELICHUH, B KOTOPBIX HE MPEAyCMOTPEHa YCTaHOBKA OTO-
MUTETBHBIX TPUOOPOB, PACCUNTHIBAEM OTIEIBHO U MTPHOABIISIEM K TEIIIONOTEPSIM CMEKHBIX C
HUMH [TOMEIICHUH, I/Ie IPeAYCMOTPEHA YCTAaHOBKA OTOMUTENBHBIX IPUOOPOB.

Bo BTOpOoM cTomnb1ie 3anuchiBaeM HaMMEHOBAHHE MTOMEIICHNH, KOTOPBIE HMEIOT XOTS OBI
OJIHY Hapy>KHYIO OTPa)KAAIOIIYI0 KOHCTPYKIIMIO WIM BHYTPEHHIOI OIPaskJaroIlyt0 KOHCTPYK-
LIUIO TP Pa3HOCTU PacueTHBIX TEMIIEpaTyp COCeIHUX nomenienuii 6omuee 3 °C.

Tpertnii ctonbery (Taba. 1) 3anonHsercs Ha ocHOBaHUM BToporo u Tadi. 3I1. HeoOxoaumo
0o0paTuTh BHUMaHHUE Ha TO, YTO pacueTHas TEMIIepaTypa )KUI0NH KOMHATBI ONPEeNIAETCs B 3aBH-
CHUMOCTH OT TEMIIepaTypbl HauboJee X0JI0IHON NATHIHEBKHU ¢ obecrieueHHOCThIO 0,92, KOTOpyIO
MOXHO ompenenuTh 1o [4] u Tabm. 111.



B yeTBepThIil cTOIOLI] 3aNTUCHIBAIOTCS BCE HAPYKHBIC OTPAKIAIOIINE KOHCTPYKIIUU U
BHYTPEHHUE MPHU YCIOBHUH, YTO Pa3HOCTh TEMIIEPATyp BO3AyXa B CMEKHBIX TOMEIIEHUSIX OoJee
3°C. B npoekre MmoxHO BBecTr 0003HaueHus: HC — HapyxxHas crena; O — okHo; b/ — 6ankon-
Has aBepb; [IT — nmotonok; [10O — noner; BC — BHyTpenHsis crena; JIJ1 — aBoiinas aseps; O/l —
OJIMHApHAs JIBEPb.

B niateiit cronGery s Hapy>KHBIX CTEH, OKOH U JIBEPEH CTaBAT OPUEHTAIMIO TI0 CTOPOHAM
ceera (C, 1O, 3, B, C3, CB, 103, I0OB). /{151 BHyTpEHHUX BEPTUKAIBHBIX OTrPAXKIAIOIIUX KOH-
CTPYKIIUH CTaBAT mpouepk, st motonka — [1T, a qyis mona vHomep I, 11, 111 1 VI 30n5I (omipene-
JIEHHE HOMEPA 30HBbl, CM. HUXKE).

B mecroii cronber 3anuchIBalOT pacyeTHHIE pa3Mephl OTPAXKIAIOLINX KOHCTPYKUUHN (BBI-
coTa X IIHMPUHA) B METPaxX, KOTOPbIE OMPEIEISIOT UCXOAS U3 CICAYIOLUX PABIIL:

o

Puc. 1 IIpaBuia o6mepa miomiaeil orpaxxaaromux KOHCTpYKUuit (a, 6) u
pa30MBKa MOBEPXHOCTH MOJIa Ha 30HHI (8)

— pa3Mephl HapyXHBIX CTEH U3MEPSIOT: a) B IJIaHE 110 BHEIIHEMY IIEPUMETPY MEXKIY
OCSIMHU BHYTPEHHUX CTEH U HAPYXHBIM YIJIOM CTEHBI; 0) [0 BBHICOTE KaK IMOKa3aHO Ha puc. 1;

— pa3Mepbl BHYTPEHHUX CTE€H U3MEPSIOT: a) B IJIaHE OT BHYTPEHHUX MOBEPXHOCTEHN
Hapy>KHBIX CTEH JI0 OCel BHYTPEHHUX CTEH WM MEXY OCSIMHU BHYTPEHHUX CTEH; 0) MO BBICOTE
KaK ITOKa3aHo Ha puc. 1;

— pa3Mephl OKOH U IBEPEN IPUHUMAIOTCS 110 HAUMEHbBILIEMY CTPOUTEIIBHOMY IIPOEMY;

— pa3Mepsl 110J1a ¥ TIOTOJIKA U3MEPSAIOT MEX/1Y OCSMU BHYTPEHHUX CTE€H M BHYTPEHHEH
MOBEPXHOCTBIO HapYXHBIX CTeH. [lnonanm noaoB pacnosioKeHHBIX 110 JlaraM WM Ha TPYHTE,
OTIPEEIISAIOT U3 YCIIOBUHM UX pa3OMBKHU MO 30HaM (puc. 1), mpruyeM NOBEpXHOCTh yYaCTKOB MOJIOB
BO3JIE yIJIa HAPYKHBIX CTEH (B MIEPBOM JBYXMETPOBOIl 30HE) BBOAUTCS B pacueT JBAXIbL, T.€. 10
HaIpPaBJIEHUIO 00EUX CTEH, COCTABIISIIOMIMX yrojl. TemaonoTepu yepes MoA3eMHYIO 4acThb
Hapy>KHbIX CTEH U MOJIbl OTAIIJIMBAEMOTO [TO/IBAJIA 3aHUS JOJKHBI ITOJCUUTBIBATHCS TaK XKeE, KaK
U TEIUIONOTEPH Yepe3 MOJIbI, PAaCOI0KEHHbIE HAa TPYHTE O€CIOABAILHOTO 3JaHMsl, T.€. 10 30HaM
HIMPUHON 2 M, C OTCYETOM UX OT YpOBHs 3eMiu (cM. puc. 1). Iloasl momeniennii B 3TOM cirydae
(Ipu oTCYeTe 30H) pacCMaTPUBAIOTCS KaK MPOAOIKEHNE TIOI3EMHOM YaCcTH HApY>KHBIX CTEH.
ConpoTusieHHE TEIUIONEPEaAU€E ONPEENIAETCS TaK XKe, KaK U JUIsl HEYTEIUIEHHBIX WIN yTEIJIeH-
HBIX TI0JIOB.

JIuneitHble pa3Mephl OrpaXkIaoUX KOHCTPYKIMNA IPUHUMAIOT C MOTPEIIHOCTBIO A0 +
0,1 m. Cenpmotii cToiOeIT SBISIECTCS MPON3BEICHUEM JITTUHBI M IIUPUHBI OTPAXKIAIONTUX KOH-
CTPYKIIMA, 3aIIMCAHHBIX B IECTOM CTOJIOIe. PacueTHbIe TUIOMAAN OTpaXTAI0UINX KOHCTPYKIIHIA
okpyrisitot 110 0,1 m2.

B BocbMOIit cTonOe1] 3aHOCATCS COMPOTUBIICHUS TEIUIONEpeaaye.



ConpoTuBieHNe TeIIonepeaayde A HapyKHbIX CTEH, YepAayHbIX EPEKPBITUN, TIEpe-
KPBITUI HaJl XOJIOIHBIMHE MOIMOIBSIME 1 TIOJBAJIAMH, a TAK)KE OKOHHBIX U OAIKOHHBIX 3aIl0JTHE-
HUH mpuHUMAaIoTCs 1o Tadi. 211 B 3aBUCHMOCTH OT TPayCO-CYTOK OTOMUTEIBHOTO TIEPHOAA
(I'COIT) metonom untepnossiuu. ['COIT (°C - cyt.) onpeaenstoT mno Gopmyiie

I'COIl = (tB — tOT) Zor,

rje ts — Temneparypa BHyTPEHHETO BO3/yXa MOMEIICHHS (B 3TOM pacueTe MPUHUMAETCS
paBHo# 18 °C mst Bcex momenienuit), °C; to, Zor— cpeanss temmeparypa (°C) 3a OTONMUTETbHBIN
MIEPHUOJ U TTPOJOIKUTEILHOCTh CYTOK OTOMUTEIBHOTO TIepro/Ia, IpuHUMaeTcs o tabiu. 1118
3aBHCUMOCTH OT paiilOHa CTPOUTEIbCTBA.

ConpoTHuBieHHE TeIUIoNepeaaue BHYTPEHHUX CTEH MOYKHO HalTH 1o ¢popmyie, M2 -
°C/Bt

R=38/A,

rzie 0 — TOJIIMHA CTEHbI, M; A — pPaCYEeTHBIH KO3 PUIHUEHT TEIIONPOBOAHOCTH MaTepraa
crenbl (kameHHO# — 0,76; n3 kepam3urooetona — 0,80; u3 razoderona — 0,41), Bt/(m -°C).

B npoexTe conpoTuBieHue Terionepeaade MoKHO MPUHATH 7Sl BXOJHBIX OJMHAPHBIX
nsepert — 0,3 m2 - °C/B, s nBoiinbIX aBepeit — 0,5 m2 - °C/B.

KoHcTpyklinu OKOH U OaIKOHHBIX ABepeil mpuHuMaroTcs 1o tabdi. 611 B 3aBucuMoctu ot
uX TpeOyeMOro CONPOTHBIICHHS TEILIOTIepeayue.

[IpuBenenHoe conportusienue remwionepeaaye Run, M2 °C/BT, OTAEIBHBIX 30H LIMPUHON
2 M, HE YTEIUIEHHBIX I10JIOB Ha PYHTE U CTEH HUYKE YPOBHSI 36MJIU B IIPOEKTE MOKHO NPUHATH
paBHBIM: [t 1-¥ 30HBI Ri,un= 2,1; m1s 2-1 30HbI R2,un= 4,3; s 3-ii 30HbI R3,un= 8,6; s 4-i
30HBI (JUTsI OCTaBIICHCS TUTOIAAN TToJa) Raun = 14,2,

B neBsiThIi cTONOCI 3aMTUCHIBAIOT PAa3HOCTh TemiepaTyp (tp — tew), °C, rae tp — pacuernas
TeMIepaTypa BHYTpHU oTarauBaeMblx nomenieHuit (°C), kotopas IpUHUMAETCS U3 CTOJIO0IA HO-
MeEp TpH; texp — pacueTHas TeMIiepaTypa HapyKHOT'O BO3/1yXa AJIsl XOJIOJHOTO NEpHOa rojia Ipu
pacuere noTeph TEIJIOTHI Uepe3 HapyKHbIE OrpakI€HUs WM TeMIIepaTypa Bo3ayxa Oosee Xo-
JIOJTHOTO TIOMEILEHUS TP pacyeTe NoTePh TEIIOThI yepe3 BHyTpeHHue orpaxaeHus (°C).

B necatslit cTonben 3anuchIBatoT KOAPPUIUEHT N, IPUHUMAEMbIN B 3aBUCUMOCTH OT 110-
JIO’KEHUS HAPY’KHOM MOBEPXHOCTH OIPaXkJAOINX KOHCTPYKIIUN 10 OTHOLIEHUIO K HAPY>KHOMY
BO31yXy, Tabi. 4I1. Ilorepu TemaoThI MOMEIMIEHUIMHU Yepe3 Orpak/1alolue KOHCTPYKIUH, YUH-
ThIBA€MbI€ TIPHA TPOEKTUPOBAHUH CUCTEM OTOILIEHUS, PA3JIEISIFOTCS YCIOBHO Ha OCHOBHBIE U J10-
6aBounbie. OcHoBHBIE TerionoTepu (Qocy, BT) 3amucriBatoTcst B OAMHHAANATHINA CTOIOCT U
HaXoJATCs 1o popmyie

ron = (tp— texp) nAlR. (1)
B I[BeHaI[HaTBIﬁ CTOJ'I6CI_I 3aIlIUCBhIBAOTCS ,Z[O6aBOLIHBIC TCILIOIIOTCPU B Ha OPUCHTAIUIO

Hapy>KHbIX BEPTUKAJIBHBIX OIPAXAAOIINUX KOHCTPYKIIMH 10 OTHOILIEHUIO K CTOPOHAM CBETA.
Benuunny 3TUX 106aBOK MOXKHO ONPEAEIUTH 0 pUC. 2.
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Puc. 2 Bennunna ,HO6aBOK K OCHOBHBIM TCIUIOMOTEPAM B 3daBUCUMOCTHU OT OPUCHTAILUU
OTpaXkJICHUH 10 OTHOIICHUIO K CTOPOHAM CBETa

B tpunanuatseiii cTonberl 3anuchBalOTCs J00aBOUHBIE TEIIONOTEPH, YUEPe3 CTEHBI, TBEPU
U OKHa, 0OpallIeHHbIe Ha JIF0OYIO U3 CTOPOH cBeTa, B pazmepe 0,08 mpu oaHOH HapyKHOU CTeHE
1 0,13 nis1 yriaoBeIX MOMEMICHHUH (KPOME KHUIIBIX ), @ BO BCeX KUIbIX omemenusx — 0,13.

B yetpipHaMIATEIN CTONOCII 3aMUCHIBAIOTCS JOOABOYHBIEC TEIUIONOTEPHU HA MOIOTPEB
BPBIBAIOILIETOCS XOJIOIHOTO BO3/1yXa Yepe3 HapyKHbIe ABEPU B MOABE3]] 3MaHU (3aMUCHIBAIOTCS
TOJIEKO B CTPOKE IS BXOJIHBIX JBepeit). OHU MPUHUMAIOTCS B 3aBUCIMOCTHU OT BBICOTHI 3IaHHUS
H, M B pasmepe: B = 0,2H — a1 TpOWHBIX ABEpEH ¢ 1ByMs TaMOypamu Mmexay Humu; = 0,27H
— IS ABOWHBIX ABepei ¢ TamOypom mexay Humu; B = 0,34H — i qBOMHBIX BEepei 6e3 TaMm-
oypa u B =0,22H — 111 0o TuHAPHBIX ABEPEH.

Jlo6aBOYHBIE TEIIONIOTEPH B pacueTax YUUTHIBAIOTCA BBeJeHUEM B popmyiy (1) cnenn-
anpHOTO WwieHa (1 + Xf3), KOTOpBIi 3alMCHIBAIOT B MATHAALATHIN CTOJOEII.

B mecrramuaTeiii ctonber 3anuceBaioT Teruionorepu (Qorp, BT) wepes orpaxkmaroniue
KOHCTPYKIIUH, KOTOPbIE OMPENEeNsIoT Mo hopmyie

Qorp = QOCH(l + ZB)
B CeMHaI[I.[aTBIﬁ CTOJ'I6CL[ 3aIMUCBIBAOTCA TCIIOIIOTECPU HA ITOAOI'PEB BO3AyXa IIOMAAAar0-

[IETO B MIOMEIICHUE 33 CYET BEHTHJISINH, PACUET KOTOPHIX MPEABAPUTEIHHO BEACTCS B TAOINY-
HO# dopme, TadI. 2.

Pacuer Temia Ha HarpeBaHue BO3/1yXa, HHPUIbTPYIOUIEr0Cs Yepe3 OKHA U 6aJIKOHHbIE

JBEpH.
k (fp o ' G[ = "
TIOMEI ). °C O/.Br | Ap..TIa et Q/.Br| 0.Br
eHHA
1 2 3 4 5 6 7

Z[J'ISI KHUIIBIX 3I[aHPII>i 3aTpaThl TCIIOTHL Qi, BT, AJIs1 Harpe€BaHuAd HH(bHHprHPYIOLHCFOCH
BO3/1yXa B IOMCHICHUAX KUJIBIX 3]121HI/II71 npu €CTECTBEHHOU BBHITSIKHOM BCHTUJIAIMHU, CIICAYCT
IMPUHHUMATDH PABHBIM OoJNbIIIEH U3 BETUYNH Qi' nin Qi", BrT. I[aHHBIC SHAYCHUM CIICAYCT OIIPEAC-

JATh MO popMyJiam:
Qi= 0,28 Lnpc(tp— ti)k, (2)

rae Ln— pacxon ynanasieMoro Bo3yxa, M3/4, HE KOMIIEHCUPYEMBIN MOIOTPETHIM MIPUTOYU-
HBIM BO3yXOM; JJISI )KAJIBIX 3IaHUH — yIeTbHBI HOPMAaTUBHBIA pacxo/l 3 M3/d Ha 1 M2 )KUITBIX
MOMEIIEHU; P — MIIOTHOCTh BO3/IyXa B TOMEIIEHUH, KT/M3 (TUIOTHOCTh BO3/yXa B 3aBUCUMOCTHU
OT TeMIiepatypsl u onpeaensercs mo Gopmyne p = 353,37/(273 +t); ¢ = 1 xJIx / (kr -°C) —
yZelibHasl TEIIOEMKOCTh BO3/1yXa; tp, ti— pacueTHble TeMIiepaTypbl BO3yXa COOTBETCTBEHHO B
MOMEIIIEHHUH ¥ HApYKHOTO BO3yXa B XOJIOAHBIN mepro roaa, °C; K — koadduimeHT yuuroisa-
IOIIUN BIIMSHUE BCTPEYHOTO TEIJIOBOIO MOTOKA B KOHCTPYKIUAX (0,7 111 OKOH C TPOHHBIMHU TIe-
perieramu, 0,8 1711 OKOH C IBOWHBIMU TIEpETUIETaMH B 0aJTKOHHBIX JIBEPEH C pa3aeIbHBIMU T1e-
perutetamu u 1,0 U1 OAMHAPHBIX OKOH M OAJTKOHHBIX JIBEPEi)

Qi"= 0,28 X Gic(tp—ti)k, (3)

rae XGi— pacxoa HHOWIBTPUPYIOLIETOCS BO3AyXa Yepe3 OrpakIeHHsI, KI/d.
Pacxon nrpuabTpytomerocs Bo3ayxa B momerieHuu Gi, Kr/4, uepe3 HeIIOTHOCTH
HapY>KHBIX OTPaKJICHUN CIIEAYET OMPEAETATh 1Mo (hopmyrne
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Gi= 0,216 X A1 Apio,s7/Ru+ X A2 GH (Api/ Ap1)o67 +
+ 3456 X Az Apios+0,5 X | Api/Apz,

rae A1, A2 — ruiomaau Hapys>KHbIX OrpakJaroLINX KOHCTPYKLUH, M2, COOTBETCTBEHHO CBE-
TOBBIX MMPOEMOB (OKOH, OAJIKOHHBIX ABEpEH, poHapeil) U IPyrux orpaxacHui; A3 — IIomaan
11esel, HEMJIOTHOCTEN U IPOEMOB B HapYKHBIX OTpaKJaroIMX KOHCTPYKIuUAX; Api, Ap1— pac-
YeTHasl pa3HOCTb MEX/y AAaBJICHUSIMHU Ha HapY>KHOM U BHYTPEHHEH MOBEPXHOCTAX OIpakJaro-
IIMX KOHCTPYKIMI COOTBETCTBEHHO Ha pacueTHoM 3Taxe rpu Ap1= 10 I1a; Ru— conpotusnenue
BO3AyXONpOoHULIaHHI0, M2-4-[1a/kr, mpuHrMaemoe 1o Tabu. SI1; GH— HopMaTHBHAs BO31YyXOIpPO-
HHUIIAEMOCTh HAPY)KHBIX OTPAXKIAIOIIUX KOHCTPYKIUH, KI/(M2-4), mpuHIUMaemas 1o tadi. 1011 |
— JIJIMHA CTBHIKOB CTEHOBBIX MAHENEH, M.

PacueTHast pa3HOCTh MEX/1y JaBJICHUSAMH Ha HAPYKHOM M BHYTPEHHEN IIOBEPXHOCTSX
KaKI0U orpakaaronieil Koncrpykuuu Api, [1a, mpuHuMaercs mocie onpeneneHus yClIoBHO-
IOCTOSIHHOTO JJaBJICHUS BO3yXa B 3/1aHUH Pint, [1a (oTOKIECTBIsIETCS C JaBIEHUSAMHU HAa BHYT-
PEHHUX MOBEPXHOCTAX HAPYKHBIX OTPAKIAOIIMX KOHCTPYKIMIT), HA OCHOBE PaBEHCTBA pacxojia
BO3/yXa, IOCTynaroIero B 31anue X Gi, Kr/4, 1 yaanaseMoro u3 Hero X Gext, KI/4, 3a C4eT TeIJIo-
BOT'O M BETPOBOIO JJaBJICHUN U ArcOanaHca pacxol0B MEXY [101aBAEMbIM U YAAJIIEMbIM BO3]1Y-
XOM CHCTEMaMM BEHTWISALMH ¢ UICKYCCTBEHHBIM MTOOYKAEHUEM U PACXOYEMOro Ha TEXHOJIOIH-
YECKUE HYXK/IbI.

PacueTHast pazHocTh aBieHuit Api, onpenensercs no Gpopmyie

Api= (H - hi) (yi—vyp) + 0,5 piv2 (Cen— Cep) ki— pint, (4)

rae H — BeicoTa 31aHus, M, OT YPOBHS CPETHEH MIIAHUPOBOYHON OTMETKH 3€MIIH JIO BEP-
Xa KapHU3a, [IEHTPA BBITSDKHBIX OTBEPCTHIA (hOHAPS MM YCThsI IIAXThI; Ni — pacyeTHas BHICOTA, M,
OT YPOBHS 3eMJIH JI0 BEpXa OKOH, OAJTKOHHBIX JIBEPEH, IBEpEid, BOPOT, MPOEMOB MIJIH JI0 OCH TO-
PU30HTANIBHBIX M CEPEINHBI BEPTUKAIBHBIX CTHIKOB CTEHOBBIX MAHENEH; i, Yp — yJCIbHBIN BeC,
H/M, cooTBETCTBEHHO HApYKHOTO BO3/yXa M BO3/IyXa B IIOMEIICHHUH, OIIPEEIISIEMBIN TI0 (OpMy-
ne 3463/(273 + t); pi— IIIOTHOCTh HAPY)KHOTO BO3/1yXa, KI/M3; V — CKOPOCTh BETpa, M/C, IPUHH-
maemasi o Tabi. 111; Cen, Cep— adponuHamudeckue kK03(GPHUIIMEHTH COOTBETCTBEHHO JIJIsl HABET-
PEHHOM U TIOJIBETPCHHOMN MOBEPXHOCTEH orpaxaeHuii 3qanus, npuauMaembie mo CHull 2.01.07—
85 (B MpOEKTE MX MOYKHO MPUHSTH COOTBETCTBeHHO paBHbIME 0,8 1 —0,6; ki — k03 durment yue-
Ta U3MEHEHUS CKOPOCTHOTO JIaBJICHUS BETPA B 3aBUCMOCTH OT BBICOTHI 3/IaHUSI, TPHHUMAEMBIA
no CHull 2.01.07-85 (B mpoekTe ero Mo>KHO MPUHATH paBHBIM 0,7); Pint— YCIOBHO-TIOCTOSTHHOE
JIaBJICHUE BO3/yXa B 371aHuu, [la

BocemHaanarelii cronbery 3anonHseTcs, Kak CyMMa BCeX TEIIONOTEPh Yepe3 orpaxia-
IOIIME KOHCTPYKIIMH ITOMEILIEHHUs TUTIOC TEIJIONOTEPH Ha MOAOIPEB BO3TyXa MOCTYIAOIIETO B
MOMEIIEHUE 32 CUET BEHTHIIALINU.

PacyerHas Harpy3ka Ha OTONUTENBHBIC MPUOOPHI ONPEACIIAETCS U3 YPaBHEHUS TSIUIOBO-
ro OanaHca:

JUTSL KUJTBIX TTOMEIIEHUH ¥ KyXOHb

Qc.o. = ZQorp - QGLIT + Ql,
JUTSL OCTAJTBHBIX TIOMETEHHI (KOPUIOPHI JIECTHUYHBIC KIETKH)
Qc.o. = ZQorp + Qi,

rae XQorp — CyMMa TEIIONOTEPh Yepe3 OrPakIarOIIie KOHCTPYKIIMH ITOMEIeHus, BT;
Qo6ur — OBITOBBIC TETUIOBBIENCHUS, BT; Qi— OosbIuii U3 pacxo/a Teria Ha MOI0TPEB UHPUITb-
TPUPYIOIIETOCS WU BEHTHIIAIIMOHHOTO BO31yXa, BT.
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briToBBIC TCIIJIOBBIACIICHUA B )KUJIBIX 3JaHUAX OMPCACIIAIOTCA 11O (bOpMy.He
Q6LIT. = 10Fn,

rrae 10 — komruecTBO OBITOBBIX TEIUIOBbIIENeHUH (BT) Ha 1 M2 my1oma iy >Kuinbx KOMHAT
U KyXOHb; Fu— mjoma e nomna »uiablx KOMHAT U KyXOHb, M2.

Pacuer TerioBoif MOITHOCTH CUCTEMBI OTOIUICHHUS 1IETIECO00Pa3HO BECTU B TAOINYHON
dbopwme, Tadm. 3.

Pacuer Tenj10BOM MOIIHOCTH CHCTEMbI OTOILIEHHUA.

Ne Temzonorepr Tenn::;:ryn'x Pacuersas Harpysxa
DOMEI 5 HA TEILIOBHIe
EHHA %‘11_* B"f Qgssz- BT npadops 0. .. Bt
1 2 3 4 5

Pacuem mennonomepo 30anuem no yKpynneHHolM noxazamenim

B cTpouTenbHON IpaKTHKE YaCTO BOZHUKAET HEOOXOIMMOCTD BBISIBUTH OPUEHTHUPOBOY-
HYIO TEIUIOBYIO MOIITHOCTh CUCTEMBI OTOTUICHHS MPOEKTUPYEMBIX 3JIaHUM U COOpYKeHHH. J{mst
9TOT'0 UCHOJIB3YIOT YASIBHYIO TETUIOBYIO XapaKTEPUCTUKY 3MaHUs Qyx, (B1/(M3 - °C)), KoTOpYIO
MOJKHO paccuuTath 1o popmye, npemioxkenHoi H.C. EpMosioBeiM

Qyn = P/S [1/RCT+ po (l/ROK_ 1/RCT)] + 1/h (0,9/RHOK + 0,6 /Rnon),

rae P — mepumetp 31anus, M; S — TUTOMIAAb 3/1aHKs B TUTaHe, M2; h — BbIcOTa 3/1aHMS, M;
Rer, Rok, Ruok, Ruon— COOTBETCTBEHHO COMPOTHUBIIEHHUS TEIUIONEpe- a4l CTeH, OKOHHBIX U 0ar-
KOHHBIX 3aMOJTHEHUH, MOKPBITUS U ona, M2 -°C/BT; po— k03 PHUIMEeHT ocTeKIIeHuUs, YUCICHHO
PaBHBIN OTHOIICHHIO TUTOMIAAN OCTEKICHHUS K IUIOIAAN BEPTUKAIBHBIX HAPYKHBIX OTPAKICHUH.

KomgecTBo Teria HeoOX0AMMOTO JIJIsl KOMIICHCAIMH TEIUIONOTEPh 3JaHHEeM MOYKHO
HaWTH MO CJIEAYIOLIEN 3aBUCUMOCTH

Qco=QyaV (tcp - tH) o,

rze V — HapyXHbIi 00beM 3/1aHUs, M3; Qyx— yZ€IbHas TEIJIOBas XapaKTepUCTUKA 3/1aHHs,
Bt/(Mm3:°C), tep — cpennsist mo o0beMy 37aHus TeMIIepaTypa BHYTpeHHero Bo3ayxa, °C; tu— TeM-
nepaTypa Hapy>KHOTO BO3/lyXa XOJOAHOM naTuaHeBKH, °C; o — KO3 PUIMEHT yUUTHIBAIOIINNA
BJIMSTHUE PACUE€THOM pa3HOCTH TEMIIEPATYPbI, KOTOPHII MOXHO OMPEEIUTh OPUEHTUPOBOYHO 110

bopmyne

o= 0,54 +22/ (tcp— tH)

Onpenenenne IJIOIAIH MOBEPXHOCTH H YUCJIA 3JIEMEHTOB OTOIMUTE/IbHBIX l'lpHﬁOpOB.

B pacuerax 11t OTOIIIEHUS TOMEIICHHI UCIIONIB3YIOT HarpeBaTeIbHbBIE MPUOOPHI CO-
IJIACHO 33/IaHHIO HA TPOEKTHpOBaHue. VICKIIIOUeHE COCTaBISIOT BaHHBIE KOMHATHI, T/I€ B y4ueO-
HBIX LIEJISIX HEOOXOJMMO 3aIPOEKTHUPOBATH MOAOIPEBAEMbIE MOJIBI HArPeB, KOTOPHIX OCYIIECTB-
JISIETCS AICKTPUIECKON KaOSIbHOM CUCTEMOM.

[Tnomanas MOBEpXHOCTH OTOMHUTEIBHOTO MPHOOpA OPUEHTHPOBOYHO MOKHO HAHUTH U3 3a-
BHUCHUMOCTH
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Fp= Qc.o/ Qup,

e Qup — HOMHHAJIBbHAS IUIOTHOCTH TEIUIOBOTO ITOTOKA OTOMHUTEIHHOTO prudopa, Br/m2
(mpunumaetcs 1o tadi. 711); Qco— pacueTHas Harpy3ka Ha TEIJIOBOW MPUOOP YCTaHOBJICHHOM B
OIpeJIeTICHHOM TIoMenieHn , BT. PacueTHoe unciio cexiuii 4yryHHBIX PaauaTOpOB U KOJIHYe-
CTBO KOHBEKTOPOB ONPEEIAIOT 110 (hopMyIie

Np = FpPa/ f1ps,

rae f1— mmomnags MOBEpXHOCTH HAarpeBa OJHOW CeKLUH, M2 (MpuHUMaeTcs 1o tadui. 7I1);
4 — K03 HUIMEHT YUUTHIBAIOITUH CIIOCOO YCTAHOBKH OTOMUTEIBLHOTO MPHOOpa B TOMEIICHHUH,
cM. puc. 3; f3— KO3(pPHUIHUEHT YIUTHIBAIOUINHA YHCIIO CEKIMI B OTHOM paguaTope 1 MpHHUMAae-
MbI# 11 paguatopoB MC-140 paBHbIM: TipH uncie cekuuid ot 3 1o 15 — 1, ot 16 10 20 — 0,98,
ot 21 10 25 — 0,96, a 11 OCTaNBHBIX YYTYHHBIX PAIHATOPOB BEIYUCISAETCS 110 hopMmyrie: B3 =
0,92 ++ 0,16 / Fp.

JUig qpyrux oTONUTENbHBIX Npudopos 3= 1.

250

O
w
’ Qo
b=
=,

40 =
—g

0
..4| 4} i
03 1 1.05 105 1,12

Puc. 3 Benuunna xoaddunrierTa 34 B 3aBUCUMOCTH OT CITOCO0a YCTAHOBKU OTOITHTEIb-
Horo nmpudopa

[TockonbKy pacyeTHOE YHCIIO CEeKIIMA MOJTyd4aeMbIX M0 JaHHOU (opMylie pellko moiyda-
€TCA LECJIBIM, TO €I0 NPUXOJUTCA OKPYTIIATH AJIA MMOJTYYCHHA YHCia CeKHI/Iﬁ NyCT, MPUHUMACMBIX
K ycraHoBKe. Kak mpaBuiio, K ycTaHOBKE MIPUHUMAIOT ONrpKkaiiiiee OoJblee YUCIIO CeKIUi pa-
JaTopa.

Omnpenenenue MIoOaAd TOBEPXHOCTH U YKCIIA OTOMUTENBHBIX TPHOOPOB BeAeTCs B Ta0-
nugHOU Gopme, TaodI. 4.

[Ipu ycTpoiicTBe MoAOrpeBaeMbIX MOJIOB B BAHHOM KOMHATE HEOOXOAMMO ONPEACTUTh
JUITMHY HarpeBaTeIbHOTO Kalels, sl 4ero MO>KHO BOCIIOIIB30BAThCS CIEAYIONIMM HEPaBEHCTBOM

Lp= QC.O/ (ka6 ,

1€ (ka6 — KOJIMYECTBO TETJIOTHI BBIJIEIIEMOTO OJTHUM ITOTOHHBIM METpOM Kabeus, B1/wm;
Qc.o— pacueTHast Harpy3ka Ha HarpeBaTeIbHBIN KaOellb B BAHHOW KOMHaTe, BT.

B pacuerax s ycTpoiCcTBa ITOAOIPEBAEMBIX ITOJIOB IpuMeM cucremy JAE-BU

Komdopt XUT, cocrosuryro u3 Harpearenpaoro kabdemnst JITUIT — 18 (Qxas = 18 B1/m)
wim JITUIT — 10 (gxac = 10 B1/M), natumka TemMriepaTyphl U peryisTopa TeMIeparyp.

Pacuem noeepxHocmu u 4ucjia omonumejlbHblX l’lplxl60p06
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IlocnedosamenbHocms nOCMpoOenUs cXembl CUCIEMbL OMONIEHUs

1 BeruepuuBaroT IJ1aHbI [10/1BaJIa ¥ yepiaka (IUlaH 4yepJaKka YepTUTCS B TOM CIlydae eclii
CHUCTEMa OTOIUJICHHS UMEET BEPXHIOK Pa3BOJKY MJIM KOT'Jla KOTEJIbHAs PACIIOJIOKEHA B [TOIBAJIE
3nanus). Ha rmurane TumoBoro staxa (KOTOpbIii ObUT HaUepueH paHee) pa3MeIIaloT HarpeBaTeib-
HBIC PUOOPHI.

[Ipu pazMenieH OTONMUTENbHBIX PUOOPOB MOJIB3YIOTCA CAEAYIOLIMMU IIPaBUIAMU:

— OTOIUTEbHbIE TPUOOPHI pPa3MELAlOT Y HAPYKHBIX CTEH IPEUMYIIECTBEHHO 0] OKHA-
MU, TaK KaK B pe3yJbTaTe YMEHbBIIAIOTCS TOKU BO3yXa BOJIU3U OKOH;

— C LEJIbI0O MUHMMAJIBHOT'O BBICTYIIA TPUOOPOB B IOMELICHUE B CTEHAX JOIyCKaeTcs Jie-
JaTh HUIM TIyOonHO# 130 MM;

— OTOIUTEbHbIE TPUOOPHI, YCTAaHABIUBAEMbIC B IECTHUYHBIX KJIETKAX, HE TOJDKHBI BbI-
CTYHaTh U3 IUIOCKOCTH CTEHBI HA YPOBHE ABIKEHHUS JIFOACH M COKpALIAaTh TpeOyeMyt0 HOpMaMH
LIMPUHY MapIliel U IUIOIAL0K;

— OTONMUTEIbHBIE TPUOOPHI B IECTHUUHBIX KJIETKaX CIEAYET YCTaHABJIUBATh IIPU BXOJE U
HE MIEPEHOCUTH YacTh UX Ha IJIOLIAJIKY;

—9TOOBI BOJIA B TEILUIONPOBOJIC HE 3aMep3aa, He JJOIyCKAeTCsl yCTaHABIUBATh OTOIH-
TeJIbHBIE TPUOOPHI B TAMOYpax JIECTHUYHBIX KJIETOK, COOOIIAIOIINXCS ¢ HApYKHBIM BO3/1YyXOM, a
TaK)K€ y BXOJIHBIX HapY>KHBIX OJMHAPHBIX JIBEpEH;

— B IBYXTpyOHOI1 M OTHOTpYOHO! cHCcTeMax C BEpXHeH MPOKIIa Kol majaroniei Maru-
cTpau npubopsl Hanbosee 1enecoo0pa3Ho pa3MelIaTh 0 OTHOLICHHIO K CTOSKaM TaKuM oOpa-
30M, 4TOOBI KaX/IbIil CTOSIK KMeEN IBYXCTOPOHHIOIO HAarpy3KYy;

— K CTOSIKaM, MTUTAIOIIUM MTPHOOPHI JECTHUYHON KIJIETKH HEJb3sl IPUCOETUHATH TPUOOPHI
JIpPYruX MOMEIECHH;

— IUTaHHE TPUOOPOB JIECTHUYHBIX KJIETOK PEKOMEHAYETCsl OCYIECTBIATh 110 OJHOTPYO-
HOM IIPOTOYHOM CXEME;

— MIPUCOEIMHEHHNE OTOMMUTENbHBIX IPUOOPOB Ha "clienke" JOMycKaeTcs TOJIBKO B Ipejie-
Jax OJIHOTO MIOMEUIEHMS], 3a UCKIIFOUEHUEM KYXOHb, KOPHI0POB, TYaleTOB, YMbIBAIbHBIX U Y-
I'MX BCIIOMOTAaTEIbHBIX MOMEIIEHUH, I'/1e UX MOXHO MPUCOEAUHATH K MPUOOpaM cocelHell KOM-
HaTHI ¥ HA "crienike';

— puOOpPHI Ha "crienKe" B TEIUIOTEXHUYECKOM pacyeTe paccMaTpUBarOTCs KaK OJUH Mpu-
oop.

2 B cOOTBETCTBUU C pa3MELICHUEM U NTPHUCOEINHEHUEM OTONUTENBHBIX MPHOOPOB HA
IJTaHE TUIIOBOTO ATa)K PACIIONaraloT CTOSKH CUCTEMBIL. [ TaBHBIHM CTOSIK IO BO3MOKHOCTH yCTa-
HaBJIMBAIOT B IIEHTPE 3[JaHUS B HEXKUIIOM MTOMEIIEHUH, OOBIYHO B IITpabe BHYTPEHHEH Karu-
TQJIbHOW CTEHBI JICCTHUYHOM KJIETKHU. J[J1s1 OTOIIIEHUS TIECTHUYHOW KJIETKH MPEeayCMaTPUBAIOT
CaMOCTOSITeNbHBIN CTOSIK. OcTaNbHbIE CTOSKH YCTAHABIMBAIOT, COOOPA3YsICh C MOJOKEHHEM
HarpeBaTeNIbHBIX TPHUOOPOB; KeNaTeIbHO UMETh CTOSIKA B HApYKHbBIX yriax 3ganus. Ecnu cros-
KU TPOKJIJIBIBAIOTCS] OTKPHITO, TO PACCTOSIHUE OT OBEPXHOCTH IUTYKATYPKHU JI0 TPYOBI JOIKHO
6bITh 20 ... 30 MM, a paccTostHie OT Kpast okHa 0,35 M. K cTeHaM CcTOSIKM KpensTcsl pa3beMHBIMU
XOMYTaMH U3 II0JIOCOBOM CTaJIN.

Kaxplii cTOSK 1ODKEH MMETh 3alI0PHO-PETYJIMPYIOLIYI0 apMaTypy HEOOXOIUMYIO st
TUIPABIMYECKON PEryIUPOBKH, OTKJIFOUYEHNS U ONOPOKHEHUSI CUCTEMBI OTOIUIEHUSL. 1 3TOTO
UCTIONB3YIOT 3aIIOPHBIE MPSIMOTOYHBIE BEHTHIIN C KOCBIMU IUMUHAEISIMUA U KPaHbl OPOH30BbIE
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pOOKOBBIEC CAIbHUKOBBIE. B 31aHUX BBICOTOI 10 TpEX Takel OTKIIOYAIONIas apMaTypa He
CTaBUTHCS.

B cBsi3u ¢ TeM, 4TO Ha IJTaHE THIIOBOTO dTaXka OyIyT HAHOCHUTCS €Ille M CTOSIKH BOZIO-
CHa0XXEHUs ¥ KaHAJIM3alMK B IPOEKTE IPUMEM cJeyIole 0003HaueHUs CTOSIKOB OTOIUIEHUS
CrO-1, rae mudpa obo3HagaeT HOMEP CTOsIKAa. HyMmeparus CTOSIKOB BEJETCS CIIEBO HAIIPABO
Ha4MHAas C JIEBOI'O BEPXHEIO yIa Ha IUIaHE 3/1aHusl.

Jlnst cuctembl LieHTpainbHOTo otorieHus: cornacHo CHull pekoMenyercs K UConb30-
BaHUIO IIPH TEIJIOHOCUTEIIE BOJE U HAPYKHBIX IHUaMeTpoB 10 60 MM CTaJIbHbIE HEOLIMHKOBAH-
HbIe (yepHBbIe) BogorazonpoBoaubie TpyOosl (OCT 3262-75%). [lng ux coequHEeHUs, U3MEHEHUS
UX HalpaBJICHUs WU IMaMeTpa PUMEHSIOT COeIMHUTENbHbIE YaCTH (My(Thl, TPOWHUKH, Kpe-
CTOBHHBI).

3 Ha nnane nojBasia OKa3bIBaIOT y3€J1 BBOJAA WIIM I'€HEPATOp TeIljia, KOTOPbIH cTaparTcs
pacrosiarathb o BO3MOXXHOCTH B IIEHTpE 3/1aHus. B poekTe B yueOHBIX IEeNAX MpearonaraeTcs,
4TO MpH TeIulocHa0xeHuu oT TOLL s moaMenMBaHus OXJ1aXIeHHON BOJbI B CUCTEMY OTOILJIe-
HUS UCIIOJB3YETCSl BOAOCTPYHWHBIN AJIEBATOP, a IPU PAaHOHHOM KOTEJIBHOM C ITIOMOIIBIO HACOCa
YCTaHOBJICHHOTI'O Ha IIEPEMBIUKE.

MecTa pacnosoxeHusi 1 0003Hau€HUE CTOSKOB [IEPEHOCUTCSI € IJIaHa TUIIOBOIO TaXa.

Jlanee ux COEIUHSIOT MaruCTPaIbHBIMU TPYOOIIPOBOIAMH, KOTOPBIE ITPOKJIA/IbIBAIOT
BJI0JIb HAPY>KHBIX CTEH Ha Ka)Kyl0 YE€TBEPTb 3/1aHUS OT/AEIbHO ¢ yKiIoHOM He MeHee 0,002 o
HaIpaBJICHUIO K Y371y BBO/A. JIaHHBIN YKIOH HEOOXOIUM IS yAJIEHUS BOJbI U3 CUCTEMBI.

4 Ha niane yep/aka, B IIEPBYIO OU€pe/lb, OKA3bIBAIOT CTOSKM U Maructpanu. [locie ye-
ro B BApMaHTax UMEIOLIMX B I10/BAJIE 3/1aHUS KOTEJIBHYIO pa3MelaloT pacliupUTENIbHBINA OaK, B
OCTaJIbHBIX CIIy4asiX BO3J1yXOCOOPHUKH.

PacmmpurenbHblii 6ak npenHa3HaveH A npueMa U30bITKa BOJIbl B CUCTEME, 00pa3yro-
1ielics MpU €€ HarpeBaHuU, a TAK)KE CO3aHUS OIPEIEIIEHHOTO 3amaca BO/bl € II€JIbI0 KOMIIEHCa-
IIMY BO3MOJKHBIX €€ YTEUEK U3 CUCTEMBI B IIPOLIECCE IKCIUTYaTal[uH, TOAJIEP/KaHUS 3aJaHHOT O
TUIPABIMYECKOrO AABJICHUS, YAJIEHNs JIUIIHEN BOJIbI U3 CUCTEMBI B BOJJOCTOK U BO3JJ0X0YyAaJIe-
Hus. Ero pacnosararoT B HauBBICILIEN TOYKE, J)KEIATEIBHO B LIEHTPAJIBHOM YacTH 3a4aHus. Pacmm-
PUTENBHBIN Oak MpeacTaBiIseT cCoO0N METAIUITMUECKYIO0 EMKOCTh IIMIIMHIAPUYECKON (pOopMBI CO
CbEMHOM KPBILIKOW U MaTpyOKaMu JAJIsl IPUCOEAUHEHHS CIeNYIOIUX TPYO: pacIMpUTEIbHOM;
KOHTPOJIbHOM, BBIBEJIEHHOW K PAaKOBUHE B KOTEJIHHOU ISl HAOIOAEHUS 32 YPOBHEM BO/IbI; IIEepe-
JMBHOM JUTsI CIMBA M30BITKA BOJIBI IPU NEPENOIHEHUH PACIIMPUTENBHOTO 0aKa; IUPKYISAIHOH-
HOM, COeTMHSIONIEHN pacIMPUTENbHBIN 0aK ¢ 00paTHBIM MarucCTPaIbHBIM TEIJIONPOBOIOM IS
NPEOTBPALCHNS 3aMep3aHUs BOJIbI B PACHIMPUTEILHOM COCY/IE U B COEMHUTENBHOM TpyOe.

BoznyxocOopHUKH, KaK ¥ pacIIMPUTENbHBIN 0ak pa3MeIlaoT B HAUBBICIIUX TOYKAX CH-
crembl. OHM YCTaHABIIMBAIOTCS B KPalHUX CTOSIKAaX W MIPEIHA3HAYEHBI Ul y1aJeHHs BO3/1yXa U3
CUCTEMBI.

Heo6x011M0 OTMETUTD, YTO MAaruCTPaI JOKHBI TPOKIIAIBIBATHCS C MOIBEMOM HE Me-
Hee 0,002 k pacMpuTeNbHOMY 0aKy UM BO3AYXOCOOPHUKAM.

5 Ha ocHOBaHMM IJIaHa TUIIOBOTO 3Ta)a, Yep/1aKka U MOABAILHOTO IOMEIIEHHUS BBIYEPUH-
BAETCsl aKCOHOMETPUYECKask CXeMa CUCTEMbI OTOIUIEHHsI. MaciiTab KOTOpo# JI0KEH COOTBET-
CTBOBaTh MacmITady 31aHus, To ecth 1:100.

3AHSATHE Ne 8

CUCTEMbI BEHTHUJIAIINN.
1. Ha3nauyeHue u kaacCU(PUKALUSA CUCTEM BEHTUIISLUU.
2. O60opynoBaHKHE BEHTUISILIUOHHBIX CUCTEM U €r0 pa3MeIlEeHuUE.
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3AHSATHE Ne 9, 10
CUCTEMbBI KOHTPOJISA MUKPOKJIMMATA
(KOHANIIUOHHUPOBAHMUE).
Haznauenue u nmpuHIuI pabOThl CUCTEM KOHAUIIMOHUPOBAHUS BO3TyXa.
Krnaccudukanus cucteM KOHIUITMOHUPOBAHUS BO3TyXa.
3. CnocoObl OXJIaXIeHUs1, HarpeBaHus, OCYIIEHUS U YBIAKHEHUS BO3/yXa,
HCIIOJIb3yEMbIE€ B IPAKTUKE KOHIUIIMOHUPOBAHUSI.

N =

3AHSATHE Ne 11
I'A3OCHABXEHHUE.
1. OcHOBHBIE 3JIEMEHTHI YCTPOMCTBA ra30CHA0KEHUS 3/1aHUM.
2 ['uIpon30SIIIMOHHBIC MaTEPHUATIBL.
3 I'azoBbIe PUOOPHI.
4 Pa3meliieHre ra3oBbIX MPUOOPOB B 3/IaHUU.

3AHATHE Ne 12

ITPUPOJA CBETA.

1 EcrecTBEHHOE 1 NCKYCCTBEHHOE OCBEIIICHUE.
2 CBETOTEXHUYECKHE €MHULIBI N3MEPEHUSI.

OcHOBHbIE XapPaKTEPUCTUKHU OCBEIIeHUsI

K BuammMoMy u3mydeHUI0 ONTUYECKOTO CHEKTPa OTHOCIT U3Ny4yeHHUE ¢ JUTMHON BOJHBI 380
— 780 HM. B 3TOM nmamnazoHe BOJHBI ONpPENEICHHON JUIMHBI (MOHOXPOMATHUYECKUN CBET) BbI3bI-
BAIOT IIBETOBOE OLIYIIECHHUE.

OcBellleHHE XaPAKTEPU3YIOT CJIeAYIOlINe BeJTHYUHBI.

Ceéemoeoii nomox @ — BUaNMas 4acTh ONTUYECKOTO U3TyYEHUs, KOTOpask BOCOPUHUMAET-
Csl 3pEHUEM YeJIOBEeKa KaK CBET.

Enunnnelt naMepeHus: CBETOBOTO MOTOKA sBIsETCS atomer (IM). OOun omen - 2mo cee-
MOBOU NOMOK, UZYYAEMbIU MOYEYHBIM UCIOYHUKOM C culol ceema 1 kandena (k0) 6 menecHom
yene 6 I cmepaouan (cp).

Cuna céema | — IpOCTPAaHCTBEHHAS TIOTHOCTH CBETOBOTO MOTOKA B HAIIPABJICHUN OCH Te-
aecHoro yria dw
_d&

dew

Enununeil uamepeHust cuiibl cBeta sBisgercs kanaena (kn). Ooua kandena smo cuia cee-
ma, ucnycKaemas 8 nepneHOUKyIApHoM Hanpagienuu ¢ niowaou 1/600000 m? ueprnozo mena npu
memnepamype 3ameepoeganus niamunvl T = 2045 K u oasnenuu 101325 Ila.

Tenecnwtit y2on @ — dYacThb TPOCTPAHCTBA, 3aKIIFOYCHHAS BHYTPH KOHHMYECKOW MOBEPX-
HOCTH. M3MepsieTcs OTHOIIEHHEM IIJIONIA 1, BBIPE3aeMOoi UM U3 cepbl MPOU3BOIBHOTO pajnyca
K KBaJpaTy MOCJIETHETO.

]

&=

Ry
r

Enunuie uaMepeHus TeIeCHOTO yrila SBiseTcs ctepanuad (cp). Eciu S = r2 mow=1
cp.

Ocsewennocmp E — noTok, magaroniuii Ha 0ECKOHEYHO MaTylo MOBEPXHOCTh IMJIOMIAIbI0
dS wu MoBEpXHOCTHAS TUIOTHOCTH CBETOBOTO MOTOKA. EMHMIIA OCBEIIEHHOCTH — JIFOKC (JIK).
Ooun 1K — 5mo oceeyeHHocms 1 M? noeepxXHoCmu npu nadenul Ha Hee c6eno8o2o nomoxa 6 1
JIM.
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Apkocms L — 10BepXHOCTHAS IJIOTHOCTD CUJIBI CBETA CBETSIIEIHCS TOBEPXHOCTU B JAHHOM
HAIpPAaBJIEHUU WK TOTOK, MPOXOASIINI yepe3 OECKOHEUHO Malylo IJIOUIA/IKY B Ipeenax oec-

KOHCYHO MAJIOTO TCJICCHOI'O yIJia do B HaIlpaBJICHUH OCHU 3TOI'O TCIICCHOI'O yIJia
df

L:
.:I’Scos.f_x,

rae o - erJ'I Me}KI[y HaHpaBHCHI/IHMI/I CUJIBI CBCTA U BepTI/IKaJ'IBIO.
i nuddy3HO OTpaXkaroux MOBEPXHOCTEH
E
L=2£

T

rac p - K03(1)(1)I/II_[I/ICHT OTpa’XCHUA, OIPECACIIICTCA OTHOIICHUEM OTPAXKCHHOI'O OT ITJIOCKO-
CTHU CBE€TOBOI'O IIOTOKA K IMaJAar0OIIEMY CBETOBOMY IIOTOKY Ha 3TY IINIOCKOCTH

7T

EnuHuIa ApKOCTH — KaH/IeNa Ha KBaAPaTHEIH MeTp (K1/M2). O0na kO/M? — smo apkocmb
DPABHOMEPHO c8emAuelicsl NIOCKOU NOBEPXHOCMU, USTYYaAlowel 8 NePReHOUKVIAPHOM Hanpasie-
Huu ¢ nrowaou S = 1 Mm% cuny ceema 6 1 k0. SIPKOCTB SIBISIETCS BEIMUNHOM, HEIOCPEICTBEHHO
BOCIIPUHUMAEMOM 1a30M. [Ipr MOCTOSHCTBE OCBENIEHHOCTH SIPKOCTh MPEIMETa TeM OOJIbIIIE,
4yeM OOJIbIIle ero OTpaxkaTelbHasi CHOCOOHOCTb, T.€. CBETJIOTA.

Ilokazamensy ocaennennocmu P — xputepuii CIEIsIIEro JEHCTBUS OCBETUTEIBLHOM yCTa-
HOBKH, OIIPEETSEMbIN BEIPAKEHUEM:

P=(5-1)-100,

rae S — K03 PUIMEHT OCIEIIEHHOCTH, PaBHBIM OTHOIICHHUIO MOPOTOBBIX Pa3HOCTEN SPKO-
CTH MPHU HATAYUH U OTCYTCTBUH CIIETISIINX UCTOYHUKOB B TTOJIC 3PCHUSL.

Kosgppuuyuenm nynvcayuu oceewgennocmu K,, % — xputepuii OlIEHKH OTHOCHUTEIHHOM
IyOMHBI KOJICOaHWN OCBEIICHHOCTH B Pe3yJbTaTe M3MECHEHHS BO BPEMEHH CBETOBOTO IOTOKA
ra3opaspsaHbIX JIaMIl IPY MUTAaHUH UX TIEPEMEHHBIM TOKOM, BhIpaxaromuiics Gpopmymnoi

K = ﬁmg%_
25

ep
€ Evace U Eyun — COOTBETCTBEHHO MAKCUMAJIbHOE U MMHUMAJIbHOE 3HAYEHUSI OCBEILICHHO-
CTH 3a Iepuoj ee kojebaHus, JK; Ecp — cpelHee 3HaYeHHE OCBEIIEHHOCTH 3a 3TOT e MEpPUO,
JIK.
Ilokazamensv ouckomgpopma M — xputepuil OLIEHKU JUCKOM(pOPTHON OJIECKOCTH, BBI3bI-
BAOIIEH HENPUATHBIE OLIYIIECHHS IPU HEPABHOMEPHOM DPACHPENEICHUN SIPKOCTEN B MOJE 3pe-
HUS, BhIpaxkarouuiics popmysoi

0.5
Lcm

M="—"
50
@91?:@

riie Lo — ApKOCTh G1ECTKOrO MCTOYHHKA, KI/M2, ® — YTTIOBOH pasMep OI€CTKOTO HCTOUHH-
Ka, Cp, P9 — MHJEKC MO3UIUHU OJIECTKOr0 HICTOUHUKA OTHOCUTENIBHO JIMHUU 3peHHUS, Lao — APKOCTD
amanTanym, Ki/m>.

3AHSATHUE Ne 13-15
NCKYCCTBEHHBIE HCTOYHUKH CBETA.
1 Buapl CBETHIILHUKOB.
2 OcBeTUTEIIBHBIC CHCTEMBEI.
3 IInaH CBETHJIILHUKOB, BBIKJIFOUATEIIEH.
4 Pacuet ocBellleHHs 0 MeTo1y Kod(duiineHTa UCIOIb30BaHus U YACb-
HOUW MOIITHOCTH
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5 IIpoekTupoBaHrUE UCKYCCTBEHHOTO OCBELIECHUS TOMEIICHUM.
6 [1naH CBETUIILHUKOB, BBIKIIIOUATEIIECH.

7 OcBOeHHE NMPUEMOB pacueTa UCKYCCTBEHHOTO OCBEILIEHUS C TOMOIIBIO
KOMIIBIOTEPHOM mporpammsl Dial.ux

OCHOBBI IPOEKTUPOBAHUSA JIEKTPUYECKOI0 OCBEIIEHUsI: OCHOBHbIE CBEIeHUSI.
JlelicTBUe oCBellleHHsI HA YeJIOBeKa

Bricokas 3puTenbHast paboToCocOOHOCTh U MPOU3BOAUTENILHOCT TPYIa TECHO CBSI3aHBI C
paloHaIbHBIM IPOU3BOJCTBEHHBIM OCBEIICHUEM.

s 3putenpHOTO aHaim3aropa (3A) MHOrooOpasue OKPYKAIOMIEro MHpa MPEICTABICHO
pa3ianurieM MpPeIMETOB, OOBEKTOB, XapaKTEPU3YIOIIUXCS Pa3MepPOM, CBETIOTOH, KOHTPACTOM C
(OHOM U YAAJIEHHOCTbIO OT IJIa3.

Uem meHblle pazMep o0beKTa (0 OMPENEICHHOro IMpeaena) U KOHTPACT ero ¢ GOoHOM U
4yeM OJKe ero HeoOXOJMMO paccMaTpuBaTh, TEM OH TPYJHEE BOCIIPUHHUMAETCS TIa30M. Takxke
TPYJAHO BOCIPUHUMATH OOBEKT OOJIBIIOrO pa3Mepa M HaXOAAIIUICS AaJeK0, HO TUI0XO0 OCBEIICH-
HBIM.

CrnenoBatenbHO, Ui HOPpMalIbHOM paboThl 3A eMy HEOOXOAUMO MPEABSABIATH 0OBEKTHI HE
MEHEee OIPEIEIIEHHOTO pa3Mepa U KOHTpacTa ¢ (JOHOM U MPH JOCTATOYHOIN OCBEIIEHHOCTH.

J1J1 3pUTENBbHOTO aHAIM3aTOpa KaK PYHKIIMOHATBHON CUCTEMBI KOHEUHBIM PE3YJIbTaTOM

JEHCTBUS SBISICTCS BOCIIPHSITHE OKPYKAFOIIETO0 MUPA, KOTOPOE BO3MOXKHO TOJIBKO TIPH HATHYNN
cBera ( puc. 1.).

Her o
CEETA

s

/ Ofwexr
EOCTIPHATHA

Puc.1. BocnpusitTue oTpa)kxeHHOTO CBETA I11a30M
1 — ocBemeHHOCTb, 2 — IPKOCTb.

HeynosneTBopuTenbHOE OCBEIICHHE MOXKET UCKAa3UTh HH(POPMAITHIO; KpOME TOTO, OHO
YTOMIISIET HE TOJIBKO 3pEHHE, HO M BBI3bIBAET YTOMJICHHE OPTaHU3Ma B LIEJIOM.

[Tepudeprueckuit ornen 3A (ryaza) COCTOUT U3 TPEX OCHOBHBIX (DYHKIIMOHAJIBHBIX YacTeH:

®  CBETOYYBCTBHUTEIbHAS M pa3IUYUTEIbHAS (CETYATKA),

e omnrTuyeckas (3pavok, poroBuIla, XpPyCcTAINK, CTEKIOBHIHOE TEIIO),

e  MpIlIeyHas (MBIIIIA 3padyKa, XPyCTaIUKa U TJIA3HOTO S0JI0Ka).

Cemuyamka CONEPKUT CBETOUYBCTBHUTEIBHBIC DJIEMEHTHI, KOTOPHIE pacHpeesieHbl HepaB-
HOMEPHO: B LIEHTpe MpeodIIafaoT KOIO0UKH, a o Mepe yAaleHHs K nepudepun — maJoduKu.

[Tammoukn 007amalOT BBICOKOW CTENEHBIO UYBCTBHTEIBHOCTH K BHIUMOMY H3ITy4EHHIO,
NEMCTBYIOT OOBIYHO MPU HU3KOM OCBEIIEHHOCTH (OCYILIECTBIIAIOT CyMEPEUHOE 3pEeHHe) U HE pea-
TUpYIOT Ha 1Beta. Konmboyku MeHee YyBCTBUTENBHBI K CBETY, NEHCTBYIOT B THEBHOE BpeMs U
CMOCOOHBI BOCTIPUHUMATH I[BETa (OCYIIECTBIISIIOT JHEBHOE 3pEHNE).

Cnedyem noouepknyms, umo 34 uenoseka peazupyem Ha APKOCMb, M.e. HA CEEmMOGOlU No-
MOK, Ompasuswulics om npeomema no Hanpasienuro K enazy. OmpascamenvHas cnocoOHOCMb
UMY C6EeMIOMA OKPYHCAIOWUX HAC NpeoMemos HeoOuHakoed. Bom nouvemy npu nocmosncmee
0C8eueHUsI Mbl MO*CEM BOCHPUHUMATNbL MHO2000pa3zue OmmeHKO8 OKPY*CAoue2o Hac Mupd.
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[Ipu Bo3a€liCTBMH MEHSIOIIETOCS CBETOBOIO MOTOKA HA CETYATKY B HEW MPOUCXOIAT MPO-
IIECChI 3PUTEIIPHON aanTaIliy, TO €CTh MPOIIECChI pucnocodaeHus 3A K paboTe B U3BMEHUB-
LIMXCS YCTIOBUSIX CBETOBOW CPEJIBI.

Pa3znuyaroT 1Ba BUa afanTauu — memMHOBYI0 U CEEMOBYI0.

IIpu memmnosou anantanuu (Ipu Nepexo]e OT CBETAa K TEMHOTE) 3pa4OK PacIIUpPEH U B CET-
YyaTKe MPOUCXOJAT CIIOXKHBIE Mpouecchl. [Ipr 3TOM NOBbIIIaeTCS 4yBCTBUTEIBHOCTh CETYATKU K
CBETY U CO3JAI0OTCS YCJIOBUS JUIS BBIIIOJHEHUS 3PUTEIIbHON paObOTHl B YCIOBUAX HEIOCTATOYHOM
APKOCTH (TEMHOTHI). YKa3aHHBIE BBIIIE MPOLECCHI JIUTEIbHBI IO BPEMEHH U SIBJISIOTCS MPUYH-
HOU OBICTPOTO 3PUTEIBHOTO YTOMIICHUSI.

[Ipu ceemosoii anantauuu (Mpu Mepexoe OT TEMHOTHI K CBETY) MPOUCXOIAT 0OpaTHBIE
MIPOILIECCHI, a TIPU BBICOKUX YPOBHSX SPKOCTH B aJIallTAIIUIO BKIIOYACTCS M 3paYKOBBINA pediexc,
KOTOPBI HE3HAYUTENIEH IO BPEMEHU U HE CIIOCOOCTBYET BBIPAXECHHOMY 3PUTEILHOMY yTOMIIE-
HUIO.

OCHOBHOM HHTErpalibHON 3pUTENbHON (YHKIIMEH SBISETCS BOCHPHUITHE OCBEIICHHOTO
00beKTa. DTy (QYHKIHIO XapaKTepU3yeT ocmpoma 3peHusi, T.e. CIIOCOOHOCTD Tia3a BUAETh Gop-
MY OCBEIIEHHOTO 00BEKTA, pa3IniaTh €ro OUepTaHus.

B ocHoBe uHTerpanbHoi QyHKIUU 3A JEKUT c68emosas u KOHMPACMHAS Y)8CMEUmelb-
HOCMb.

Ceemosas 4yBCTBUTEIBHOCTbh — CIIOCOOHOCTh CETUaTOW OOOJIOUKM TIJla3a pearupoBaTh Ha
BUIUMOE H3iaydeHue. CBeToBas YyBCTBUTEIHHOCTh Tjla3a TEM BBIIIE, YEM MEHBIIE CBETOBAs
SHEprusi, Kotopas crnocoOHa BbI3BaTh B 3A omymnieHue cBeta. CBeToBas 4yBCTBUTEIbHOCTh MO-
JKET U3MEHATHCS B BECbMa IIUPOKHUX Mpeeiax BOCIPUHUMAEMBIX SPKOCTEH. DTa CrOCOOHOCTH
3A Ha3bIBaeTCs 3pUTENBHOM afanTauei.

Koumpacmnas 4yBCTBUTENBHOCTh XapaKTEpU3yeT pPa3IMUUTENbHYIO0 (YHKIHIO Tia3a.
YcioBueM, MO3BOJSIONIMM YBUIETh OOBEKT, SBISETCS HAIMYHE SIPKOCTHOTO KOHTPACTa MEXKIY
HUM U (oHOM. CITOCOGHOCTH TI1a3a pa3anyaTh eBa 3aMeTHbIE Pa3HOCTHU APKOCTEH 0003HAYaeTC s
TEPMHUHOM KOHTPACTHAsh YyBCTBUTEIHHOCTh. OHA XapaKTepu3yeTcs TeM MHHUMAJIbHBIM pa3iiu-
YHeM B YPOBHSX SIPKOCTHU JeTaiu U (oHA, MPU KOTOPOM IJ1a3 B COCTOSSHUU BOCIIPUHUMATH 00b-
€KT JaHHOT'O pa3Mepa IpU 3a/laHHON APKOCTH (poHa.

[Tpu 3putenpHON paboTe BaKHA M CKOPOCTH PA3NUYCHHS O0OBEKTA.

B mipou3BOACTBEHHBIX YCIOBUAX HEOOXOIUMO, UYTOOBI I€TaTH M MEJIKHUE TPEIMETHI, KOTO-
pbie 00pabaThIBAIOTCS, Pa3INMyYaIiNCch B BO3MOXKHO 00jee KOPOTKHI MPOMEXKYTOK BPEMEHHU, TO
€CTh 0COOYI0 POJIb UTPAET CKOPOCTh MIJIM OBICTPOTA 3pUTENBHOIO BocrpusaTHs. [IposBienue nu-
TerpanbHON (PYHKIIMU 3PUTEIHHOTO ammapaTa — OCTPOTHI BOCIIPUSATHS — BO BpEMEHU XapaKTepu-
3yeT 3pUTENbHYI0 Pab0TOCTIOCOOHOCTD.

BrinmonHenue 3puTenbHO paboThl MPU HEJJOCTATOYHOM OCBEIIEHHOCTH MOXKET MPUBECTH K
Pa3BUTHIO HEKOTOPBIX JEPEKTOB Iriasa.

JledexTsl 111a3a JeNsT Ha ABa OCHOBHBIX BHJIA:

a) OJTM30PYKOCTh JIOXKHAS M UICTUHHAS;

Ipuuunou pazeumus 6aU30pYKOCMU KPOME HACLIEOCMBEHHBIX (haKMOPO8 MOHCEm AGIAMb-
¢l OOnbULAA 3PUMENbHAS HA2PY3KA, GLINOIHAEMAs NPU HeOOCMAMOYHOU 0C8EUeHHOCMU.

0) JaTbHO30PKOCTh UCTHHHAS U CTapyecKasl.

YV monoowix ntooeil Orudxcatiuias mouka scho2o suoerus Haxooumcsi na paccmosinuu 7 — 10
CM, N0 Mepe CIaperus XpyCmanuk mepsem co0 NACMUYHOCTIb U OIUNCATUASL MOYKA SACHO20
BUOEHUS 0OMO0B8U2AEMCSl Ce 0aNbUle U Oalblile — PA38UBAEMCs CIMApYecKas 0albHO30PKOCHb.
Ecnu monoooii pabomuux npu HedoCmamoyHou 0C8eUjeHHOCIU MOACEM PACCMampueams meJ-
Kue npeomemul Ha paccmosanuu 30 — 40 cm om enasa, mo pabomHuK co cmapueckou 0aibHO30p-
KOCMbIO O0JINHCEH UCNONIb308aMb TUOO OUKU, TUOO YEETUYUBAMb OCEEUJEeHHOCTb 00 ONMUMANb-
HbIX 8EIUYUH, NPU KOMOPBIX YCUTIeHUEe ONMUYECKOL CULbL 211a3d NPOUCX00UM 3a CYem 3Pa4K080-
20 pegnexca. Pannee pazeumue cmapueckou 0aibHO30PKOCIU UHO20A PACCMAMPUBACC KAK
npogeccuonanvbHas namoao2usl.
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HopmupoBaHue u yCTPOCTBO OCBELICHMSI.

[Ipu HOpMUPOBAHUK OCBEIIEHHOCTH MPOU3BOJICTBEHHBIX TOMEILIEHUM PErIaMeHTUPYETCS
€€ MUHMMAJIbHBIN TOMMYCTUMBIA YPOBEHb B 3aBUCIMOCTH OT XapaKTEPUCTHUK U BHJIa BHIMOIHIE-
MOW 3pUTEIBHOI paboTHI.

Br160p 3HaueHH HOPMUPYEMBIX TAPaMETPOB OCYLIECTBIISIETCS B COOTBETCTBUU CO

CHulI 23 — 05 — 95 «EcTecTBEeHHOE ¥ HCKYCCTBEHHOE OCBEIIICHUEY.

Bce 3pumensnuie pavomur (3P) M0oXHO pa3einuTh Ha TPU OCHOBHBIX BHJIA.

K mepBomy Buay ciieqyer oTHeCTH Bce 3P, mpu BBHIMOTHEHHH KOTOPBIX HE TpeOyeTcs uc-
M0JIb30BaHUE ONTUYECKUX MPUOOPOB (puc. 2). [Ipu 3TOM 00BEKT pa3IUYEHHS] MOKET HaXOIUTHCS
Kak OJIM3KO0, TaK M JaJIeKO OT IJa3.

Hemourar
ceerne

«lnass

/ A Zpapnens s pabior
(Ooperamn
EOCHELANILR)

Puc. 2. 3P Ge3 ncnonp30BaHusl ONTUYECKUX TPHUOOPOB

Ko Bropomy Buny 3P (puc. 3) oTHOCATCS Takue paOOThbl, IPU BBITOJHEHUH KOTOPBIX Tpe-
OyeTcsl UCOJIb30BaTh ONTUYECKUE MPUOOPHI (IYyIbl, MUKPOCKOINBI U T.1.), TaK KaK pa3Mep pac-
CMaTpPUBAEMOT0 OOBEKTA HE MOYKET ObITh BOCIIPUHSAT IJIa30M JIaXKe IPHU BBICOKUX YPOBHSX SPKO-
CTH.

Heroemom:
CEETA

4@7 i r=c

Onreeciatt mpubop

OBBEKT BOCIIPHATHA

Puc. 3. 3P ¢ ucnonp3oBaHneM ONTUYECKUX TPUOOPOB

K tpetsemy Buny 3P (puc. 4) oTHOCATCS pabOTHI, CBSI3aHHBIE C BOCIPUATHEM UH(OpMAaLUU
C 9KpaHa, MpHU KOTOPBIX HUMEIOTCS 0coOble TpeOOBaHUS K OpPraHU3allui MPOU3BOICTBEHHOI'O
OCBEIICHUS.

OBLEKT BOCTIPHATHA

—‘% @{{1‘ Ta%
/ CEETOEOH IIOT 0K

Puc. 4. 3P, cBsi3anHbIE C BocTIpUATHEM HH(POPMAIIHH C SKpaHa

XapakTepruCTUKaMU 3pUTENIbHOM pabOThI SABIISIOTCA:
e pa3mep 00beKTa pa3inyeHHus (IIpU YCIOBUH €ro yAaJeHHs OT Ijia3a He Oosee yem
Ha 0,5 M) — HAaMMEHbBIINI pa3Mep paccMaTPUBAEMOI0 IPEAMETA, OTAEIbHON €ro 4acTu Win Je-
¢dekTa, KOTopbIe TpeOyeTCs pa3IuduTh B IIpoliecce padboThI;
® KOHTpAacT 00beKkTa pasianyeHus ¢ ponom (K) — onpenensercs oTHOLIEHUEM abCco-
JIOTHOH BETMYMHBI PA3HOCTU MEXKIY SIPKOCThIO 00beKTa U (poHa K ApKOCTU (OHA
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Kontpact o6bekTa pazinudeHus ¢ GOHOM cuuTaeTcs: 00abmmMM — 3HadeHuk K Gonee 0,5
(0OBeKT M (OH PE3KO OTIMYAIOTCS IO SIPKOCTH); CPeIHUMM — 3HaueHne K HaxoauTcs B mpome-
kyTke oT 0,2 10 0,5 (00BeKT U (HOH 3aMETHO OTIIMYAIOTCS IO SIPKOCTH); MaJIbIM — 3HaueHne K
meHee 0,2 (00beKT U (hOH MaJI0 OTIIMYAIOTCS IO SIPKOCTH);

e cBeTy10Ta OHA — CBETIIOTA MMOBEPXHOCTH, MPUJIETAIONICH HEMOCPEICTBEHHO K 00b-
eKTY pa3IM4YeHusi, Ha KOTOPOil oH paccmarpuBaetcs. @oH cuntaercst cBeTabiM mipu p > 0,4 (p —
KO3 PUITMEHT OTpakKeHUSI TTOBEPXHOCTH); cpeaHum — ripu p oT 0,2 mo 0,4, TeMHBIM — TIpH p <
0,2.

Uem MeHblIIIe pa3Mep 00beKTa pa3InyeHus (10 ompeAeseHHOro Mpefielia) U KOHTPACT ero ¢
¢doHOM U "yeM OnMKe ero HeoOXOIUMO paccMaTpUBaTh, TEM OH TPYAHEE BOCIIPHHMMAETCS IJia-
30M. Takxe TPyAHO BOCHPHHHMMATH OOBEKT OOJIBIIOTO pazMepa M HaXOMSIIUNCSA aleKko, HO
IUI0X0 OcBeleHHbIH. Clie10BaTeNbHO, 411 HOPMAJIbHON pabOThl 3pUTENILHOTO aHAIU3aToOpa EMY
HEOOXOIUMO MPEIbSBIATh OOBEKTHl HE MEHEE OMPEICTICHHOTO pa3Mepa U KOHTpacTa ¢ (poHoM U
IIPU 1OCTaTOYHOM OCBELICHHOCTH.

B cootBerctBuu co CHull 23 — 05 — 95 «EcTecTBeHHOE M HCKYCCTBEHHOE OCBEIIICHHE) BCE
3pUTENbHBIE PA0OTHI, BBHITIOJIHIEMbIE 0€3 MCIIOJIb30BAaHMs ONTHYECKUX MPUOOPOB XapaKTepu3y-
I0TCSL:

®  paspadom 3pumenbHol pabomsi, KOTOPBIA OMPEIENAETCS B 3aBUCHIMOCTH OT pa3Me-
pa 00beKTa pa3IuyeHusl, TO €CTh B 3aBUCUMOCTH OT TOYHOCTHU BBIIIOJIHAEMOM 3pUTENIbHOI pado-
THI,

®  100paspsa0oM 3pumenvHol pabomul, KOTOPHINA OMPEAENAECTCS COUeTaHUEeM KOHTpacTa
00BbeKTa pa3nyeHus: ¢ HOHOM M CBETJIOTHI (pOHA; I OONBIIMHCTBA Pa3psAA0B 3PUTEIBHON pa-
0OTHI CYIIECTBYIOT IO YEThIpe Mmojapaspsaa: a, 0, B, T; HAPUMEp, MOAPA3PSI «a» O3HAYAET, YTO
KOHTpPAcT 00bEeKTa pa3indeHusi ¢ GOHOM — MaJjiblid, a XapaKTepUcTuKa (hoHa — TEMHBIH.

Jl1g pa3nuuHbIX BUIOB OCBEIICHUS HOPMUPYEMbIE MOKa3aTeIH pPa3IuyHBbI.

Ipu uckycemsennom oceewgeruu 6 coomsemcemeuu co CHull 23 — 05 — 95 ons kascooeo
paspsoa u noopaspsaoa 3pumeibHol pabomsl HOPMUPYOMCSL.

®  OCBELIEHHOCTH B JIK,

*  MoOKa3aTesb OCJIENJIEHHOCTH P,

e  ko3punuent nyascanumn Ky, %.

HopMupoBaHHbIE 3HaYEHHSI OCBEIIEHHOCTH B JIFOKCAX, OTIMYAIOIIMECS HA OJHY CTYIIEHb,
crnenyet mpuHUMaTh B cooTBeTcTBUU co CHull 23 — 05 — 95 no mikare: 0,2; 0,3; 0,5; 1; 2; 3; 4;
5; 6; 7; 10; 15; 20; 30; 50; 75; 100; 150; 200; 300; 400; 500; 600; 750; 1000; 1250; 1500; 2000;
2500; 3000; 3500; 4000; 4500; 5000.

OcsewjeHnocms NpU UCNOAL30BAHUU JIAMN HAKAIUBAHUS CNeO0yem CHUMXCams TO IIKaje
OCBEILIEHHOCTHU:

o Ha OJIHY CTYIEHb MPH CHCTeMe KOMOMHUPOBAHHOTO OCBEIICHHSI, €CTH HOPMHUPYeE-
Mast OCBEIIEHHOCTE cocTaBiisgeT 750 Ik u Oolee;

° TO K€ MPHU cUcTeMe 001Iero ocBemeHus s paspsaos | — V, VI;

. Ha JIBE CTYIIEHU MU crucTeMe o01ero ocsemenus st paszpsaos VIu VIII.

. Hopmwbr ocseuwgennocmu o CHull 23 — 05 — 95 credyem nosviuuams Ha OHy CTY-
MEeHb IIKaJIbl OCBEHIEHHOCTH B CIEAYIOLIUX CIyYasx:

. npu padorax | — IV paspsnos, ecnu 3purenbHas paboTa BBIIOIHIETCS Oosee moJio-
BUHBI pabovero JTHS;

o IIPU TOBBIIIEHHOW OMacHOCTH TPaBMaTH3Ma, €CJIM OCBEIIEHHOCTh OT CHUCTEMBI 00-
miero ocBenieHus cocrapisieT 150 1k u MeHee (paboTa Ha AMCKOBBIX MHJIAX | T.I1.);


http://bgd.alpud.ru/_private/Svet_pr/Norm_4/SNIP_95.htm
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® HpI/I ClIiIcOuaJIbHbBIX ITOBBIIIICHHBIX CaHI/ITapHBIX Tp€60BaHI/IHX Ha HpCI[HpI/ISITI/ISIX
MUIICBOH U XUMHUKO-(hapMane@THISCKON MPOMBIIICHHOCTH), €CJIH OCBEIICHHOCTh OT CHCTEMBI
obmero ocseltenus — 500 Jk 1 MeHee;

. [P OTCYTCTBHH B IOMECIIECHHH €CTECTBEHHOIO CBETA M MMOCTOSIHHOM MPEObIBAHUN
paboTaloIIKX, €CIH OCBEIMICHHOCTh OT CHCTEMBI 00IIIero ocBemicHus — 750 JIK U MeHee,

. TP OCTOSIHHOM HOUCKE 0OBEKTOB Pa3INyeHHs HAa MOBEPXHOCTH pasMepoM 0,1 M2
u Ooiee;

. B IIOMEIIEHUX, T/I¢ OoJice MoJOBHHBI paboTaromux crapiue 40 jer.

[Ipu HanU4YMKM OTHOBPEMEHHO HECKOJBKHUX MPU3HAKOB HOPMbI OCBEILIEHHOCTH CIEAYET MO-
BBIIIATh HE OoJiee 4YeM Ha OJIHY CTYIICHb.

Ilpu ecmecmeennom u cosmeujernnom oceewgernuu 6 coomsememauu co CHull 23 — 05 — 95
OJIs1 Kax#c0020 paspsoa 3pumeibHol pabomsl 8 3a8UCUMOCMU OM XAPAKMEPUCMUKU OCBeUJeHUs
(6epxHee, 6OKOBOe UNU KOMOUHUPOBAHHOE) HOpMupyemcs KO3 (PUIUEeHT ecTeCTBEHHON OcBe-
mennoctu KEO.

KEO — 3T0 OTHOILIEHHE €CTECTBEHHOW OCBEUIEHHOCTH, CO34aBa€MO B HEKOTOPOW TOYKE
3aJJaHHOM TJIOCKOCTH BHYTpPH IOMEIIIEHUsI CBETOM Heba (HEemOCpPEACTBEHHO WM MOCIe OTpake-
HUM), K OJHOBPEMEHHO M3MEPEHHOMY 3HAUYEHUIO HAPYKHOM TOPU30HTAIbHON OCBELICHHOCTH,
CO3/1aBa€MOM CBETOM IMOJIHOCThIO OTKPHITOr0 HEOOCBOIa, BEIPAKEHHOE B IIPOIICHTAX:

iy
KEOQ =—"2100, %.

Hap

B nebonvuux nomewenusx npu 0OHOCMOpPOHHEM OOKOBOM eCMeCm8eHHOM OC8eujeHUl
HOopMupyeTcsi MUHUMalbHOe 3HaueHue KEO B Touke, pacnoyio)keHHON Ha MepecevyeHrur BEpPTH-
KaJIbHOM IMJIOCKOCTU XapaKTEPHOTO pa3pesa MOMEIICHUs U YCIOBHOU pabouell MOBEPXHOCTH Ha
paccTossiHUU | M OT CTeHbI, HauboJjee yAaJeHHOW OT CBETOBBIX IIPOEMOB, a MPH JIBYCTOPOHHEM
OOKOBOM OCBELICHUHU — B TOUKE ITOCEPEINHE MTOMEILICHHS.

Ilpu eepxnem unu KOMOUHUPOBAHHOM eCMeECMBEeHHOM Oc8eujeHul HOPMUPYETCs CpeaHee
3HaueHne KEO B Toukax, pacroioKEHHbIX Ha MEePECEYeHUH BEPTUKAIbHOW IUIOCKOCTH Xapak-
TEPHOTO pa3pe3a MOMENIEHUs U YCIOBHOM padoueit moBepxHocTH (wim noja). [lepBas u nmocne -
HS TOYKM IIPUHMMAIOTCS HAa PACCTOSIHUM | M OT NMOBEPXHOCTH CTEH (IEPEropoJIOK) MM OCel
KOJIOHH.

HopMmupyemble 3HaueHus: ocBemieHHOCTH, periamentupyembie CHull 23-05-95, mpuso-
JTCSL B TOUKAX €€ MUHUMAJIbHOTO 3HaYeHHs Ha pabouell MOBEPXHOCTH BHYTPH MOMELICHUH AJist
pa3psHBIX MCTOYHHUKOB CBETA, KPOME CIIELUAIbHO OTOBOPEHHBIX CIYy4aeB; JJIs HapyKHOIO
OCBEILIEHUS — JUIsl TIOOBIX UICTOYHUKOB CBETA.

Jlnist ocBelIeHUsl IOMEIIEHUH clielyeT UCIOIb30BaTh, KaK MpPaBUiIo, HanboIee IKOHOMH Y-
HbIE pa3psaHble Jaminbl. Vcrnonb30BaHue JaMI HaKaJdUBaHUS sl OOLIETr0 OCBEIEHHS JOMyCKa-
€TCs TOJBKO B CIy4ae HEBO3MOXKHOCTH HJIM TEXHUKO-3KOHOMUYECKOH Herenecoo0pa3HOCTH UC-
M0JIb30BAHUS PA3PSIIHBIX JIAMII.

JU1s MECTHOTO OCBEILEHUsI KPOME PA3pPsIHBIX MCTOYHHMKOB CBETA CIIEAYET HCIOJIb30BaTh
JamIbl HaKaJIMBaHMS, B TOM 4YKcie U rajoreHHsle. [I[pumMeHeHre KCeHOHOBBIX JaMIl BHYTpH MO-
MEIIEHUN HE T0IyCKaeTCsl.

B tab6un.1 npeacraBiieHbl HOpMUpPYEMblE 3HAYEHMSI 111 Pa3JINYHBIX BUIOB U CHUCTEM OCBE-
nienust B coorBerctBun co CHull 23-05-95 .

Tabmnma 1

Pa3psiabl 3puTeibHBIX padoT
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XapakTepuCcTHKA 3PUTEIbHON PadOThI Haumenbmmii pazmep Pa3psia 3purennb-
o0beKTa pa3jH4eHusl, HOM padoThI
MM
HawuBrIcIer ToyHOCTH Memnee 0,15 |
OueHb BEICOKOW TOYHOCTH Ot 0,15 10 0,30 I
BrIcokoi TouHOCTH Ot 0,30 10 0,50 i
Cpenunelt TOYHOCTH Cs. 0,5 10 1,0 v
Manoi TouHOCTH Cs.1,0 o 5 Vv
['py6ast (oueHb MaJIoil TOYHOCTH) bonee 5 VI
Pabota co cBersimmmucs matepuanamu u u3- | bonee 0,5 VII
JIEJIASIMHA B TOPSTIMX T[EXaxX
OO0miee HaOMIOJEHHWE 3a XOJOM IPOU3BO/I- - VI
CTBEHHOTO TpoIiecca

XapaKTepl/ICTI/IKI/I HCTOYHHKOB HCKYCCTBCHHOI'0 OCBECICHUSA

Ceemunbhukom Ha3bIBAETCS OCBETUTENBHBIM IpUOOp, OCYIIECTBISIOLIMI Iepepacipe-
JIeJIEHEe CBETOBOT'O MOTOKA JIAMITbl BHYTPH 3HAYUTEIbHBIX TEIECHBIX YIIIOB.

CBETUIIBHUK COCTOUT U3 IaMNbl U apMAmMypbl.

KaxxnoMy CBETHJIBHHKY, 32 MCKJIFOUEHHEM CBETHJIbHHKOB CIHEIHATbHOTO HA3HAYCHHS U
JUIS yCTAaHOBKH Ha TPAHCIIOPTE MpHCBanBaeTcs mudp (YCIOBHOE 0003HAYCHHUE).

Crpykrypa mudpa TakoBa:

1 2 3 4 - ] * i - [ - 8

rae 1 — OykBa, o003Havaromas UCTouHUK cBeta (H — maMibl HakanuBaHust 001LIEero MPUMEHEHMS,
P — pryrHsie namnsl Tuna J{PJI, JI — npsmble TpyOuaThle TFOMUHECIIEHTHBIE JaMIibl, M — kBapie-
BbI€ TAJIOI€HHBIE JIAaMITbl HaKanuBaHus, [ — pryrHbie namnsl Tuna P, XK — HatpueBsle namisl,
K — kceHOHOBBIE TpyOUaThie U T.1.);
2 — OykBa, 0003Havaronas crnocod ycraHoBku cBeTmiibHUKA (C — moaBecHble, [1 — moTonouHbIe,
b — HacteHHsble, B — BcTpauBaemsle u T.11.);
3 — OykBa, o0O3Hauaromas OCHOBHOE Ha3zHaueHWe cBeTwibHUKA (II — Ui MPOMBIIIEHHBIX
npeanpustiii, O — s 0OLIECTBEHHBIX 3/1aHUM, Y — A HapyKHOTO OcBelleHus, P — ns pya-
HUKOB M axXT, b — 1y1s1 OBITOBBIX MTOMEIICHUH);
4 — ny3nauHoe yncio (01-99), o6o3Hauaromiee HOMEpP CEpHH;
5 — 4ncio, 0003HaYaoIIee KOJIMUECTBO JIaMIl B CBETUJIbHHUKE (JIJI1 OJJHOJIAMIIOBBIX CBETHJIbHHU-
KOB 4uCIIO 1 He yKa3bIBaeTCs M 3HAK * HE CTAaBUTCS, @ MOIIHOCTb YKa3bIBA€TCsl HEMOCPEACTBEHHO
MoCJIe TUpPE);
6 — yncio, 0603HavaroIIee MOIHOCTH JIAMIT B BaTTax;
7 — tpex3naunoe uncio (001-099), o6o3Hauaroiee HoMep MOIUDUKAIINH;
8 — 0003HaueHNE KIIMMATHYECKOTO UCTIOJIHEHHSI U KaTETOPUH pa3MeIleH s CBETHIIbHUKOB.
O603HaueHne CTENEeH! 3aIIUThI OT MBLIN U BOABI cOCTOUT U3 OykB IP u aByx uudp, nep-
Basi U3 KOTOPHIX 0003HAYACT CTENEeHb 3alUTHl OT MPOHUKHOBEHUS BHYTPb CBETHJIbHUKA IBUIH,
BTOpas — oT BoJbl. [Ipumep o6o3Hauenus 1P44.
Bakueiilel CBETOTEXHMYECKOW XapaKTEPUCTUKOW CBETUIIBHUKA SIBIIACTCS C6emopac-
npeoesnenue, T.€. paclpeielieHUe ero CBETOBOr0 MOTOKA B MPOCTPAHCTBE.
B 3aBucHMOCTH OT OTHOIIEHHS CBETOBOTI'O NOTOKA, HAIIPABIISIEMOI'0 B HIDKHIOIO 1oitycde-
pY, K IOJIHOMY CBETOBOMY IOTOKY CBETHMJIbHUKH MOPA3AEISIOT Ha MSTh KJIACCOB.
XapakTepUCTUKON CBETWIBHUKOB Takke siBisieTcs kpusas cunvl ceema KCC. Ilog KCC
IOHUMAIOT IpadUK 3aBHCHMOCTH CHJIBI CBETa CBETWJIbHUKA OT MEPUAMOHAIBHBIX M IKBATOPH-
IBHBIX YIJIOB, OJYYaeMblii CEYeHHEM ero (POTOMETPUYECKOTO Tella IMIIOCKOCTHIO MM MOBEPX-
HOCTBI0. Pomomempuyeckoe meno CBETUIbHUKA — 00J1aCTh MIPOCTPAHCTBA, OIPAaHUYEHHYIO I0-
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BEPXHOCTBIO, SBJISIONIENCA FEOMETPUUECKUM MECTOM KOHIIOB PaJilyCOB BEKTOPOB, BBIXOJSAIIMX
U3 CBETOBOI'O LIEHTPA CBETUJIBHUKA B COOTBETCTBYIOIIEM HAIIPABICHUH.
CumMmeTpHuuHbIe CBETHIILHUKHU B 3aBHUcUMOCTH 0T (hopmbl KCC monpaszaensrorcs Ha CeMb
THUIIOB:
Tabnuua 2

Tun KpuBoi CHJIIBI CBeTa

O0o3HaueHue HaumenoBanue

KOHLOCHTPUPOBaHHAA

riryookas

KOCHHYCHasI

HOJYIIUPOKAS

HIMPOKast

paBHOMEpHas

alz|Bla=|—|=

CHUHYCHAas

Tun KCC AJIs1 pa3JIMYHBIX CBECTUJIBHUKOB YKA3bIBACTCS B CIIPABOYHBIX TaﬁHI/IHaX
JlaMIbl HAKAJIMBAHUA

Texauaeckue JAHHBIC JIAaMIT HaKaJIuBaHWA ITPUBCACHBI B TaoI1.
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Tabmuma 3
TexHuyecKHe JaHHBbIE JaMIl HAKAJIMBAHUSA 001Er0 HA3HAYEHMSI
MorHocts, | Tun CBeTOoBOI MOTOK, JIM, JIAMII [TPU HApsi- Pa3zmep, Mmm
Bt JIAMITBI eHuu, B, paBHOM
127 127-135 | 220 220-235 | D L H
15 B 135 110 105 85 61 107
25 B 260 195 220 190
40 b 490 370 400 300 61 114
40 BbK 520 - 460 - 46 90
60 b 820 650 715 550 61 114 )
60 BK 875 - 790 - 51 96
100 b 1560 1250 1350 1090 66 129
100 bK 1630 - 1450 - 61 105
150 r 2300 - 2000 -
150 b - 2000 2100 1840
200 r 3200 2780 2800 - 81 175 130
200 b - - 2920 2540
300 r 4950 - 4600 4000 112 240 180
500 r 9100 - 8300 7200
750 r - - 13100 - 152 345 250
1000 r 19500 - 18600 -
1500 r 29600 - 2900 - 167 345 250

I'azopaspsaanblie JJaMIIbl

Fa30pa3p;1):[Hble JIaMIIbI TTOAPA3ACIIAOTCA Ha JIIOMUHCCHCHTHBIC JIAMIIbI (HI/I3KOFO )IaBJ'ICHI/IH) u
JJaMIIbI BBICOKOI'O JaBJICHUA (pTYTHBIe, HaAaTpPUCBBIC, U MCTAJIJIOTAJIOTCHHBIC TYT'OBBIC J'IaMHI)I).

JIloOMHHeCIIeHTHBIE JIAMITbI

TexHudyecknue JaHHbIE OCHOBHBIX THIIOB JIJI ITPUBCJCHLI B TaouI. 3.
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Tabmuua 4
TexHuyeckne JaHHbIE JIOMUHECHEHTHBIX JIAMII
Tun nam- | Momnocts, | Hanpsixkenne | Tok CBeToBoOM MOTOK, JiM, ocie 100 4 ropenus | JynuHa gamiibl, MM Huamerp, | TOCT, TY
I1bI Bt Ha jnamiie, B | mamiebl, MM
A
HOMHUHAJBHBIN | MUHUMAaJIbHBIN | pacueTHOE | Oe3 CO IITBIPb-
3HAQYEHHE | IITBIPHKOB | KAaMU
JIb4-1(2) | 4 30 0,15 100 - - 136 150 TY
JIb6-1(2) [ 6 46 0,15 220 - - 212 226 16 16.535.374-
JIB8-3 8 61 0,17 360 - - 288 302 70
JIIL15-4 500 450 475 I'OCT
JIA15-4 590 530 560 6825-70
JIXB15-4 | 15 54 0,33 675 605 640 437,4 451,6 27
JITb15-4 700 630 665
JIB15-4 760 680 720
JIAI120-4 820 735 780 I'ocT
JI120-4 920 825 870 6825-70
JIXB20-4 | 20 57 0,37 935 840 890 589,8 604,0 40
JITB20-4 975 875 925
JIB20-4 1180 1060 1120
JIAL30-4 1450 1305 1375 I'OCT
JIJ130-4 1640 1475 1560 6825-70
JIXB30-4 | 30 104 0,36 1720 1490 1605 894,6 908,8 27
JITB30-4 1720 1545 1635
JIB30-4 2100 1890 1995
JII1140-4 2100 1890 1995 I'OCT
JIJ140-4 2340 2105 2225 6825-70
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TIXB40-4 | 40 103 043 | 2600 2340 2470 1199,4 1213,6 40

JITB40-4 2680 2320 2450

J1B40-4 3000 2700 2850

JIXBLI40- 2000 - 2000

1

TIIL165-4 3050 2745 2900

JI7165-4 3570 3210 3390

JIXB65-4 3820 3435 3630

JITB65-4 3980 3580 3780 [OCT

J1B65-4

TI/IL180-4 3560 3200 3380 TOCT

JI7180-4 4070 3660 3865 6825-70

JIXB80-4 4440 3995 4220

JITB80-4 4440 4165 4300

JIB80-4

JIXB150 | 150 90 1,9 8000 - - 1500 15242 40 TYOCILL
539.013

TI6P4 4 36 0.1 100 - - TY

JIBP4-2 34 015 | 110 - - 136 140 16 16.535.489-
71

JIBP40-1 | 40 103 043 | 2250 1199,4 1213,6 40 TY

JIXBP40 2080 16.535.558-
71

JIBPS0-1 | 80 102 0,805 | 4160 1500,0 15142 40 Ty

JIXBPSO 3460 16.535.558-

71
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Jlamnbl TunoB JIPJI (pTyTHBIE J1aMIIbI BHICOKOIO JABJICHHS C HCIPABJICHHON LIBETHOCTBIO;
JAyroBasi, pTyTHasi, ¢ JIOMUHOGOpPOM)

Texanueckue ganuwie gamn JIPJI npuBeneHs! B Ta0I. 5.

Tabmuua 5

TexHn4yeckue JaHHbIE JaMII PTYTHBIX AYI'OBBIX BBICOKOI'O JaBJCHUA C HCHpaBHeHHOﬁ

IBETHOCTBHIO
Tum Momunocts, | Hanpsixenue Tox mamrbel, A CgeroBoii | Pazmep, mm | Twum mo-
Bt Ha jamie, B MHOTOK, JIM, KOJIs
JIAMITBI pabouwnii | myckoBo#t | mocie 100 | D L
9 TOPCHUS

JPJI8O 80 115 0,8 1,68 3200 81 165
JAPJI 125 | 125 125 1,25 2,6 5600 91 184 | E27

JPJI250 250 130 2,15 4,50 11000 91 227
E40

JPJ1400 400 135 3,25 7,15 19000 122 | 292

JPJI700 700 140 5,45 12,00 35000 152 | 368

JIPJI1000 | 1000 145 7,50 16,50 50000 181 | 410

Tabmnuma 6
TexHn4eckue JaHHbIE CBETHJIBLHUKOB /1JIs1 IPOU3BOACTBEHHBIX TOMEIIEHHH €
JIIOMHHECHEHTHBIMHU CBETHJILHUKAMM

Tun cBeTHIbLHUKA Tun gamner | Tun KCC KILI % I'abaputHbie
pa3mMepbl, MM
JIBIT06-5%x65 JIb65 ji| 52 1630%x545%x410
JICI102-2x40 JIb40 Jil| 75 1234x280x159
JICTI02-2x65 JIb65 Ji| 75 1534x280x159
JICTI13-2x40 JIb40 JI 75 1246x480x154
JICIT13-2x65 JIb65 JI 75 1546x480x154
JIBIT104-456x JIb65 Ji| 51 1630x545%x405
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Tabmauma 7
CHull 23-05-95 «EcTecTBEeHHOE U MICKYCCTBEHHOE OCBEIICHHE)

, HckyccTBeHHOE OCBEIICHUE EctectBennoe |[CoBMeIIEHHOE
% a OCBEIIEHUE |OCBEIIECHHE
o, % E
)
)g g = k§ = OCBEIIEHHOCTE, JIK Coderanue HOpMHUpYe- KEO, e4, %
= = é o % MBbIX BEJIMYHMH II0Ka3are-
“E’ E = g :’E. =y < MIPH CUCTEME KOMOU- | IPU CUCTEME | ISl OCIICILICHHOCTH U KO-
= 2 E = | 8 e = HUPOBAHHOIO OcBele-|  obwero  |sdduumenra mymscauu| s | 4 s |4
. Eo | 2|8 > e HUS OCBEIICHHS 52 /3 =2 |5
= S E| 8= ) = g | & E |
= E|l B5lg 2 = =5 =5
= HE | 8|8 NS E = a | = =@ |=
3 = “ ; :[ 1) ) 0O O §©O O O 5 Q
2 38| &l & o = T & §A T &y
15) é < M | & 3} 5] X = d g X = o g
> o B | 5|8 8 > BCErO | B TOM YHCIIE P K., % S 9% = |BE Y3 =
= S| =& e X i 23 §S £ |28 g £
Sz SE| &S 3 & or obero SZ4E% |E3888
= T o | & |E 2 < =248 |28+
HawuBbICIIEH TOYHOCTH Menee| | |a| Mabmii Temusrii | 5000 500 - 20 10 - - 6,0 2,0
0,15 4500 500 - 10 10
0| Manbi Cpennuii | 4000 400 1250 20 10
Cpennanti | Temusrit | 3500 400 1000 10 10
B| Mabrii Ceemsiii | 2500 300 750 20 10
Cpennanti | Cpemnmit | 2000 200 600 10 10
Bbonemoit | TemHbrit
r| Cpemnumii | Ceemneiii | 1500 200 400 20 10
Bosnpioit « 1250 200 300 10 10
« Cpennuit
Ouensb BeicoKkoH TouHOCTH |OT 0,15 1l | a| Mansri Temusrii | 4000 400 - 20 10 - - 4.2 1,5
1o 0,30 3500 400 - 10 10
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Maunsrit Cpennuii | 3000 300 750 20 10
Cpennnti | Temubii | 2500 300 600 10 10
aerii Cpen- | Ceereiin | 2000 200 500 20 10
Huit boae- | Cpennuii | 1500 200 400 10 10

II0H Temuri
Cpennnti | Ceerneiii | 1000 200 300 20 10
Bonemroit | Ceetiblid 750 200 200 10 10

<< Cpennuit

BEICOKOI TOYHOCTH Ot 0,30] I Mamnbrit Temusrit | 2000 200 500 40 15 - 3,0 1,2

1o 0,50 1500 200 400 20 15
Maunsrit Cpennnit | 1000 200 300 40 15
Cpennanii | TemubIi 750 200 200 20 15
Maisrit CBeTibIin 750 200 300 40 15
Cpennnti | Cpennmii | 600 200 200 20 15

bonemoit | TemHbrit
Cpenanii | CBeTIBIH 400 200 200 40 15

bonpmoii <<
<< Cpennuit
CpenHeit TOUHOCTH Ot 0,50( IV Majeri TeMHBIH 750 200 300 40 20 15 2,4 0,9
mo 1,0

Maneiii | Cpennmii | 500 200 200 40 20

Cpennuit Temupiit
Mauslit CBeTiblit 400 200 200 40 20

Cpenuuit | Cpemnmii

Bbonemoit | TemHbrit
Cpenuuit | CeTablii - - 200 40 20

Boapmoit <<
<< Cpennnit




31

Mairoii TOYHOCTH orl,0|V Mauerii TemHbIi 400 200 300 40 20 1 1,8 0,6
10 5,0
Mansiii | Cpenauit - - 200 40 20
Cpemuunii | TemHbIH
Maursrii CaeTaslil - - 200 40 20
Cpennnii | Cpenamuii
bonpmo#t | Temubrit
Cpenumii | CBeTiblii - - 200 40 20
bonbmoit «
« Cpennuit
I'py6as (ouens manoii  |bonee 5| VI HezaBucumo ot xapak- - - 200 40 20 1 1,8 0,6
TOYHOCTH) TEepUCTUK (DOHA U KOH-
Tpacta 00beKTa ¢ HOHOM
Pa6ora co ceeTsauumucs | bomee |VII To xe - - 200 40 20 1 1,8 0,6
MaTtepuanamu u m3aenus- | 0,5
MU B TOPSIYHX TeXax
OO1ee HaOIIOAEHHE 3a VIl
XOJIOM MTPOU3BOACTBEHHO-
ro mpoiiecca:
IIOCTOSIHHOE To xe - - 200 40 20 1 1,8 0,6
MIEPUOAMYECKOE TIPH T10- To xe - - 75 - - 0,3 0,7 0,2

CTOSTHHOM TIpeObIBaHUH
JIIOJIEN B IIOMEIEHUN
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MEPHOAMYECKOE TP I1e- B To xe - - 50 - - 0,7 0,2 0,5 0,2
pUOANYCCKOM ITPeObIBa-

HUH JIO/ICH B TOMEIICHUH

OO1ee HaOIrOACHHE 3a r To xe - - 20 - - 0,3 0,1 0,2 0,1
HWH)XEHEPHBIMH KOMMYHH-
KalysaMu

Ilpumeuanusn

1. Ins mozapaspsiia HopM ot | a 1o 11l B MokeT mpuHUMaThCS OAMH U3 HAOOPOB HOPMHUPYEMBIX ITOKa3aTeseH, IPUBEIEHHBIX IS JaHHOTO MOpa3psaa.
2. HanmensbIme pa3zMepbl 00beKTa pa3InueHHsi 1 COOTBETCTBYIOIIME UM pa3psiibl 3pUTEIbHON paOOTHl YCTAHOBJICHBI ITPH PACIIONOKEHHH 00BEKTOB
pasnuyeHus HU paccrosiHuu He 6osee 0,5 M oT ria3 pabotaroiero. [Ipu yBelIn4eHnu 3Toro pacCTOsAHUS pa3psia 3pUTeIbHON paboThI ClieyeT YCTaHaB-
JIMBaTh B COOTBETCTBUH ¢ [IpuiioskeHnem.

3. OCBELICHHOCTD IPU UCIOJIb30BaHUY JIAMIT HAKAIMBaHUS CIEAYET CHUKATh 110 IIKaJIe OCBEIIEHHOCTH

a) Ha OJJHY CTYIICHb IIPU CUCTEME KOMOMHHPOBAHHOTO OCBEIICHUS, €CII HOPMHUPYEMasi OCBEIICHHOCTh cocTanisieT 750 sk u 6onee;

0) TO ke, o01ero oceneHus i paspagos 1—V, VI,

B) Ha JIB€ CTYIIEHU IIPU CUCTEMe 00111ero ocsenieHus A paspsos VIu VIIL

4. OcCBeleHHOCTb, IPU paboTax co CBETAMUMUCS 00beKTaMu pazmepoM 0,5 MM U MeHee cilelyeT BBIOMpaTh B COOTBETCTBUU C pa3MepoM 00BbEKTa pa3-
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JMYEHUS U OTHOCUTH UX K TOJpa3psny “B”.

5. Iloka3arenb OCIAEIJIEHHOCTH PETIaMEHTUPYETCsl TOJBKO JUIs OOIIEro OCBEIIeHUs (TIpH JH000H cucTeMe OCBEIIeHNU).

6. Koaddunuent nynbcaunu K, ykazaH JUIsl CHCTEMBbI OOILIErO OCBEIIEHUS WM JUIsl CBETUIIbHUKOB MECTHOTO OCBELIEHUS MPU CUCTEME KOMOUHUPO-
BaHHOT'O OcBelleHus. K, OT 0011ero ocBelieHns B cucTeMe KOMOMHUPOBAHHOTO HE JIOJKeH npeBbimath 20 %.

7. llpenycmatpuBaTh cuctemMy oo1ero ocemenus aist paspsgos |-111,1Va, IV6, IVB, Va nonyckaercs TOJNIBKO MpU TEXHUYECKON HEBO3ZMOXHOCTH HIIH
HKOHOMHUECKON Heleaecoo0pa3HOCTH MPUMEHEHUH CUCTEMbl KOMOMHUPOBAHHOTO OCBEILICHHS, YTO KOHKPETU3UPYETCsI B OTpacieBbIX HOpMaxX OCBe-
IIEHHUS], COTJIACOBAHHBIX ¢ ['0Cy1apCTBEHHBIM KOMUTETOM CAHUTAPHO-3IUIEMHUOIOTHYECKOro Haa3opa Poccuiickoit denepanni.

8. B paitonax ¢ remnepatypoit Han6osee xonoaHoi naruaHeBku Ho CHull 2.01.01 munyc 27" C u Huxe HopmupoBanHble 3HaueHus: KEO mpu cos-
MEIIEHHOM OCBEIIICHHUH CIICYeT MPUHUMATH 10 Tao. 4.2.

9. B nomenieHusx, cienuaibHO MpeIHa3HaAuYeHHBIX U1 paOO0Thl WM MPOU3BOJCTBEHHOT0 00YyUEHHsI TOAPOCTKOB, HopMupoBaHHoe 3HaueHne KEO mno-
BBIIIIAETCS HA OAMH pa3psij 1o Ip, 3 ¥ 10JKHO ObITh HE MeHee 1,0 %.



Paspsin 3putenpabix | HamMmeHbIiee HOpMHUPOBaHHOE 3HAYCHUE
pabor KEO, e, % npu COBMEIIEHHOM OCBeIIIe-
HUH
IIpY BEPXHEM WIH 1pu OOKOBOM
KOMOWHUPOBAaHHOM OCBEIICHUHT
OCBEIICHUHU
I 3 1,2
I 2,5 1
Il 2 0,7
v 1,5 0,5
Vu VIl 1 0,3
VI 0,7 0,2

Mpunoxenne b (CHull 23 — 05 — 95)
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Taoauma 8

OITPEAEJIEHUE PA3PAJIA PABOT ITPU PACCTOSAHNUUN OT OB BEKTA PA3JIMYEHN A
JO TJIA3 PABOTAIOUIEI'O BOJIEE 0,5 m

[Ipu paccrosiHum OT 00BEKTA pazIuyeHus 10 ri1a3 padoTaromero 6onee 0,5 M paspsia padoT mo
TabNIuIe CleyeT yCTaHABIUBATh C YU€TOM YIIIOBOTO pa3zMepa 00beKTa pa3TuiueHUs, OMpees-
€MOr'0 OTHOIIICHHEM MHHHUMAJILHOTO pa3Mepa 00beKTa pa3anueHus d K paCCTOSHHUIO OT 3TOTO

00BeKTa J10 r71a3 padoTaroiero .

Paspsin 3putensHoil paboTh

IMpenenst otHomenus d/l

Memee 0,3 * 1073

010,3 *107° 10 0,6 * 107

Ce. 0,6 *10° 10 1 * 1073

\Y

Ce.1*10% 102 %103

\

Ce.2*10° 10 10 * 1073

Vi

Cs. 10 *10°°
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Pacuer ocBemeHusi no Meroay Ko3(ppuuneHTa UCnoJab30BaHUs U YAeJbHOH MOIIHOCTH.

HpI/I IMPOCKTUPOBAHUU OCBETHTEIIFHOM YCTaHOBKH HeO6XO,I[I/IMO pPE€IIUTh CICAYIOHNIUE OC-
HOBHBIC BOIIPOCHI:

L4 BbI6paTB CUCTEMY OCBCIICHUA U THUII MICTOYHHUKA CBCTA,
L4 YCTAHOBUTD THUII CBETUJIBHHUKOB,

L4 IMPOU3BCCTH Pa3MCIICHUC CBCTUIIBHUKOB,

° YTOUYHHUTH KOJIMUCCTBO CBECTHUIIbHUKOB.

[Ipu 3TOM crnemyeT y4uThIBaTh, YTO OCBEUIEHHOCTH JIFOOOW TOYKH BHYTPH TOMEIICHHUS
HMMEET JIBE€ COCTABIIAIOLIME: MPSIMYIO, CO3/IaBAEMYI0 HEMOCPEACTBEHHO CBETHJIBHUKAMU, U OTpa-
JKEHHYI0, KOTOpasi 00pa3yeTcsi OTPaKEHHBIM OT MOTOJIKA U CTEH CBETOBBIM ITOTOKOM.

HcxoaHbIMU TaHHBIMU JJIS1 CBETOTEXHUUECKUX PACUETOB SIBJIFOTCS:

HOPMHPYEMOE 3HAYEHUE MUHUMAJILHON WJIM CPEJHEN OCBEIICHHOCTH,
THUII KICTOYHHKA CBETA U CBETUJILHUKA,
BBICOTA YCTAHOBKH CBETHJIbHUKA,

e T€OMETPUUYECKHE Pa3MEPhI OCBEIIAEMOr0 MOMENIEHUS WJIM OTKPBITOTO IPOCTPAHCTBA,

e KO3 UIIUEHTHI OTPAXKEHUS MTOTOJIKA, CTEH U PACUCTHON MTOBEPXHOCTH MTOMEIIICHHS.

Cy11ecTBYIOT pa3InyHbIe METOAbI PACYeTa UCKYCCTBEHHOTO OCBEIICHUS, KOTOPHIE MOXKHO
CBECTHU K JIByM OCHOBHBIM: TOYE€YHOMY U MeTOAy K03 duuueHTa ncnoib30BaHus CBEeTOBOI0
MOTOKA.

To4euHbIH MeTO/ MPEIHA3HAUCH JJISI HAXO0KICHUS OCBEIICHHOCTH B PACYETHOM TOYKE, OH
CIYXXHUT JJIS pacyeTra OCBEIIECHUS IMPOU3BOJHHO PACIOJIOKEHHBIX IMMOBEPXHOCTEU MpH JIF0OOM
pacrpeqieIeHu OCBeleHHOCTU. OTpa)keHHasi COCTaBJISAIOIIAs OCBEUICHHOCTH B ATOM METOE
YUYHUTHIBACTCSI MPUOJIMKEHHO. TOYEUHBIM METOJOM pPACCUMUTHIBAECTCA OOIIEe JIOKAIU30BAHHOE
OCBEIIICHHE, a TAK)Ke 00I1Iee pABHOMEPHOE OCBEIICHHE MPU HATTUYHH CYIIECTBEHHBIX 3aTCHEHUH.

Haubonee pacnpocTpaHeHHBIM B MPOEKTHOW MPaKTUKE SBISAETCS METOJl pacueTa HCKYC-
CTBEHHOT'O OCBEIIEHUS T10 Memo0dy Kodpduyuenma ucnoib308anus c6emo8o2o nomoxd.

Pacuer ocBeuieHus mo MeToay Ko3(pPUUMEHTAa UCII0JIb30BAHHUS CBETOBOI0 MOTOKA.

OcaemaeMbiii 00beM TTOMEIICHUST OTPAaHUYMBACTCS OTPAXKIAIOIIMMHI MTOBEPXHOCTSIMH, OT-
PAXKAIMIMMUA 3HAYUTEIBHYI0 YacTh CBETOBOI'O ITOTOKA, IMOIAJAKOLIEr0 HA HUX OT MCTOYHUKOB
cBeTa. B yCTaHOBKax BHYTPEHHETO OCBELICHHS OTPAKAIOUIMMH MOBEPXHOCTIMU SBJISIIOTCS TOJI,
CTEeHBI, TIOTOJIOK U O0OpYJOBaHHE, YCTAaHOBJICHHOE B MOMEIICHHH. B Tex ciydasx, Korja Imo-
BEPXHOCTH, OTPAHUYMBAIOIINE MTPOCTPAHCTBO, UMEIOT BBICOKHE 3HA4YCHHS KOI(PPUIIUEHTOB OT-
pakeHHUs, OTPaKEHHAsl COCTABIISIONIAs OCBEIIEHHOCTH MOKET UMETh Takke OOJbIloe 3HAUYCHUE
U ee yueT He0OXO0 UM, TTOCKOJIBKY OTPaKEHHBIE IIOTOKU MOTYT OBITh CPABHUMBI C IPSIMBIMUA U UX
HEJIOOLIEHKA MOXET IPUBECTH K 3HAYUTEIbHBIM IIOTPELTHOCTSM B pacyeTax.

PaccmarpuBaeMblii METOZI MO3BOJISIET MPOU3BOAMTH PACUYET OCBETUTEIIBHON YCTAaHOBKH
(OY) ¢ yueToM mpsiMOW U OTPAKEHHOW COCTaBISIONINX OCBEIICHHOCTH U TMPHUMEHSIETCS IS
pacdera OOIIETO PaBHOMEPHOTO OCBEUIEHUS TOPHU3OHTAIBHBIX IMMOBEPXHOCTEH, PaBHOBEIUKHX
MOJTy, TIPU CBETUJILHUKAX JTFO0OTO THUTIA.

[Ton ko3¢g¢uureHTOM HCIOJIB30BAHNS CBETOBOI0 MOTOKA (WJIM OCBETUTEIHHON yCTa-
HOBKH) MPUHATO MOHUMAaTh OTHOUIEHUE CBETOBOTO MOTOKA, MAJIAIOIIET0 Ha PAaCYETHYIO IUIOC-
KOCTh, K CBETOBOMY MOTOKY UICTOYHUKOB CBETA

_ %

oy - = *
nd (1)

rae @, — CBETOBOM MOTOK, MAaJAOLIUNA Ha PACUETHYIO INIOCKOCTh; @5 — CBETOBOU IOTOK
MCTOYHHUKA CBETAa; N — YMCIIO HCTOYHUKOB CBETA.

Koadduuuent ucnonszoBanus OV, xapakrepusyroumii 3ppekTnBHOCTh UCTIONIB30BAHUS
CBETOBOI'0 MIOTOKAa UCTOYHHUKOB CBETA, ONPEICIAETCS, ¢ OJHOW CTOPOHBI, CBETOPACIIPEACICHUEM
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Y pa3MEILICHUEM CBETUIIBHUKOB, a C IPYTOl — COOTHOLIEHWEM Pa3MEPOB OCBEIIAEMOr0 MOMEIIE-
HUS M OTPAKAIOIIMMH CBOMCTBAMU €r0 MOBEPXHOCTEH.

[ToTpeOHBINf MOTOK MCTOYHUKOB CBETa (J1aMIl) B KaXKIOM cBeTwiIbHUKE D, mis cozmaHus
HOPMHUPOBAHHOI OCBEUICHHOCTH, HAXOIUTCS MO hopMyIie:

EK Sz
NU_

~ 2

rae E — 3aJaHHas MUHUMAaJIbHAs OCBEIIEHHOCTh, JIK; K; — xoaddumnument 3amaca; S —
ocBemaemasi miomanb (IUIOMALb PACUETHOH TOBEPXHOCTH), M2, Z — OTHOIIEHHE Fop/Eym; N —
YHCIIO0 CBETUIBHUKOB; Uoy — KO pHUIIMEHT NCTIONB30BaHUS B AOJSX SAMHHIIBL.

[lo paccunTaHHOMY 3HAYEHHIO CBETOBOTO MOTOKAa @ M HANpPSHKEHHUIO CETH BBIOMpaeTcs
Onmvkaiiias cTaHJapTHAas JIaMIIa, TOTOK KOTOPOU He JTOJDKEH OTIAMYaThes 0T @ OOJble YeM Ha —
10 — +20%. ITpu HeBO3MOKHOCTH BBIOOpA C TAKUM NMpUOIMKEHHEM KoppekTupyercs N.

[Tpu BEIOpaHHOM THITC CBETHUJIPHHKA M CIIEKTPAIIEHOM THIIC JIAMIT IIOTOK JIAMIT B KaXKI0M

CBETHJILHUKE @1 MOKET UMETh Ppa3JINIHbIC 3HAUCHUA. Yuco CBETUIILHUKOB B pany N opeacisi-
€TCA KaK

D =

v- 3

rae @1 — NOTOK JIaMIT B KayKJIOM CBETUJIbHUKE.

CymMmapHas jyiHa N CBETUIBHUKOB CONIOCTABIISIETCS C IJIMHOM OMEILIEHHUS, IPUYEM BO3-
MOJKHBI CJIEAYIOLINE CIyYau:

. CYMMAapHAs ONUHA C6eMUNbHUKO8 Npegbliiaem ONUHY NoMelujeHus: HE0OX0AUMO U
IPUMEHHUTH 00JIee MOIIHBIE JaMITbl (Y KOTOPBIX IMOTOK Ha €AMHHUILY JJIMHBI OOJIBIIE), T YBEIIH-
YUTh YKUCIIO PSI/IOB;

. CYMMAapHas ONUHA C6eMUNbHUKO8 PABHA OlUHe NOMelujeHus: 3a1a4da peraercs
YCTPOMCTBOM HEMPEPHIBHOIO Psijia CBETUIIHLHUKOB;

. CYMMAapHAs ONUHA C6eMUNbHUKO8 MeHblUle OIUHbI NoMeujeHus:: TIPUHUMACTCS PATI C
PaBHOMEPHO pacHpe/IeICHHBIMU BI0Jb HETO pa3pblBaMu A MEX]y CBETUJIbHUKaMU. PekomeHnny-
eTcsi, YTOOBI A He IpeBblIIano npumMepHo 0,5 pacueTHOM BBICOTHI (KpOME ciTydyasi HCIIOJIb30BaHUs
MHOT'0JIAMITOBBIX CBETHJILHUKOB B MOMEIICHUAX OOLIECTBEHHBIX U a/IMUHUCTPATUBHBIX 3AaHUN).

Bxopsamuii B (2) koapPUIMEHT Z, XapaKTepU3yIOLMi HEPaBHOMEPHOCTh OCBEILIEHUS, SB-
asiercss pyHKIMEeH MHOTHX MEepeMEHHBIX U B HAUOOJNbIIEH CTENEeH! 3aBUCUT OT OTHOLICHUs pac-
CTOSTHUSL MEX/1y CBETHJIBHUKAaMHU K pacueTHoi Beicote (L/h), ¢ yBenmueHrneM KOTOpOro Z pes3ko
Bo3pactaet. [Ipu L/h, He mpeBbIaroieM peKOMEHIyeMbIX 3HAYCHU, MOKHO IPHHUMATH Z PaB-
HbIM 1,15 nns namn vakanuanus u JAPJI u 1,1 nist JIOMUHECIICHTHBIX JIAMIT TIPU PACTIOJIOKEHUHN
CBETWJIbHMKOB B BHUJIE CBETAIIMXCS JUHUH. /{151 OTpa’k€HHOT0 OCBELEHUS MOYKHO CUMTATh Z =
1,0.

Jlns onpenenenust koadduipenta ucrnonszoBanust Uyy HAXOIUTCS WHAEKC MOMEIIEHHS | U
MPEOJIOKUTEIHHO OLIEHUBAIOTCS KOA((DUIIMEHTHI OTPaKEHUsI MOBEPXHOCTENH MOMELIEHUS: 110-
TOJIKA - P, CTEH - P, PACUETHON MOBEPXHOCTHU HMJIM TOJA - Pp (TAOIMI. 7).

Wunexc moMemieHus | HaXoAuTcst o popmyIie:

AL

I=—
rac A- JJINHA ITIOMCIICHU A, B —ero mrpuHa, h— pacucTHasd BbICOTA.

JIst moMeIeH i IPaKTHYECKH He OTPaHMYCHHOW JUTMHBI MOXHO cuuTath | = B/h.

Jlnist ynpoIieHus: onpeaesieH sl | Cay)Kar ClelualbHbIe CIIPaBOYHbIC TaOJMIbI, TAKUE Kak,
Harnpumep, T1adn.4.4.

Bo Bcex ciyuasix | okpyrisieTcs 10 OMKaiux TaOJMMYHBIX 3HAYEHUIA; TpH | > 5 IpuHH-
maertes | = 5.


http://bgd.alpud.ru/_private/Svet_pr/Raschet_6/tabl_4_4.htm
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C yBennueHHEeM 3HAYEHUSI MHJIEKCA MOMEIICHHS MOBBIACTCS KOAPPHUIMEHT UCIIOIb30Ba-
HUS CBETOBOI'O MOTOKA, TaK KaK IPU ITOM BO3PACTAET J0JIA CBETOBOIO IOTOKA, HEMOCPEICTBEH-
HO TMAJIAOLIET0 Ha OCBEIAEMYI0 OBEPXHOCTh. K03 (humeHT ucrnonp30BaHus TakKe MOBBIIIA-
eTCsl C yBEJIMYEHUEM KOA(P(PHUIMEHTOB OTPAKEHUsI IIOTOJIKA, CTEH, pPacUeTHON IMOBEPXHOCTH, KO-
TOpBIE MO’KHO OPHUEHTUPOBOYHO OMPECTUTH MO MPUBEACHHBIM B Ta01.7 XapaKTepHCTUKaM Ma-
TEpUaoB.

IIpu pacuerax OV co crangapTHbIMH cBeTUIbHUKAMU Uoy OllpenenseTcs u3 CpaBOYHbIX
TaOJIMIL ¢ y4EeTOM KO3 GUIIMEHTOB OTPAXKEHUS CTEH, TOTOJIKA, I10J1a U MHJEKCa TOMELICHHUS.
3HavyeHus K03(pPUIMEHTOB HCIIOIB30BAHMS Il CBETHIILHUKOB C TUITOBBIMU KPUBBIMH CHIIBI
ceera (KCC) npuBogastcs B Tadm. 9.

IHopsinok pacyera OY MeToa0M K03 (pPUIIHEHTA HCIIOIb30BAHUS CBETOBOI0 NOTOKA
CIICAYIOIIUI:

J OIpeIeIIsIeTCs pacyeTHast BLICOTA MOMEIICHUS Np, TUIT M YHUCIIO CBETUIBHUKOB B TI0-
MEIICHUH;

J o TabaumaM Haxo T Ko uIHeHT 3anaca K; ¥ monpaBoyHbIi K03 OUIHEHT Z,

. IUISL 3pUTEIBHON paboThl, XapaKTepHOU IS 33JaHHOTO TTOMEIICHUS, 110 TadJI.. ompe-
JIeTISIETCSl HOPMHUPYEMO€E 3HAYCHUE OCBEIIEHHOCTH B PaCYeTHOW IIOCKOCTH K

. IUISL 33JAHHOTO (C ONPEACTICHHBIMHA T€OMETPHUECKUMH pa3MepaMu ) TOMEIICHUS 110
TabJ1. 8 ONpEACIAIOT HHICKC TOMEIICHHUS |

J IO CTIPaBOYHBIM TaOIHIIaM, HAIPUMEp 1O Tadul. 9, B 3aBUCHMOCTH OT THIIa CBETHIIb-

HUKA, KOOPPUIIMEHTOB OTPAKEHUS IMOTOJIKA, CTEH, PACUETHON TTOBEPXHOCTH ONPEACISIOT KO3 (-
¢bunuenT ucnonb3oBanus Uoy;

. o gopmyse (2) pacCUYUTHIBAIOT CBETOBOM MOTOK @ B CBETUIILHUKE, HEOOX O TMMBIi
JUTSL CO3/IaHUs Ha pabOYHX MOBEPXHOCTSX OCBEUICHHOCTH E HE HIKE HOPMUPYEMOIl Ha BCe Bpe-
Ms1 DKCIUTYaTalli OCBETUTENbHON YCTaHOBKH;

. 10 PACCUNTAHHOMY 3HAYCHHIO CBETOBOTO TIOTOKA @ W HANPSHKCHHUIO CETH BBIOMpA-
eTcs Omkaiiias cTaHJapTHas JaMIia, TOTOK KOTOPOM He JOJKEH OTIUYaThes OT @ OOIbIle YeM
Ha —10 — +20%. [Ipr HEBO3MOXHOCTH BBIOOpa C TAaKUM MPUOIIKEHHEM KoppekTupyercst N.

WNnorna pernraercs oOpaTHast 3a/1a4a — 10 U3BECTHOMY CBETOBOMY MOTOKY @ NaMIbI (JIaMIT)
B CBETUJILHHUKE OTPEAETACTCS HE0OX0IMMOE YHCIIO JIAMIT WA CBETHIILHUKOB N JUTS TTOITydeHHS
HOPMUPOBAHHOM OCBELIEHHOCTH E.

B tex ciyuasix, korza B B TaOIMIIaX OTCYTCTBYIOT JaHHBIE 0 KO3 (UIIMEHTAaX UCIIOIh30Ba-
HUS CBETHJIBHUKOB, HAIIPUMEP HOBBIX MOAUDUKAIIHI, 3TH KOI(PPHUIHEHTHI MOTYT OBITH MPUOITH-
KEHHO ONPEICTICHBI CISIYIOIIUM ITyTeM:

o 1o (hopMe KpUBOIl CHIIBI cBETa B HUXKHEH Noycdepe onpeesseTcs ee THII,

o 10 KaTaJI0>KHbIM JJAHHBIM CBETHJIbHUKA ONPEACIIAIOTCS (B MPOLIEHTaX MOTOKA JIAMITbI)
noToku HkHeH @) u BepxHeit dT monycdep;

. MIEPBEI YMHOXKaeTcs Ha K03 PHUIIMEHT NCTI0Nh30BaHNs, ONPEACTICHHBIH 1Mo Tab. 9,
BTOpOii mo Tabm. 11;

J CyMMa IIpOu3BeIeHUH AaeT oOUIHii MOIe3HbIN OTOK, IeJICHHEM KOTOPOTo Ha MOTOK

JamMIbl HaXOAUTCA KOA((ULUEHT UCTIONb30BaHMUSL.
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Ta6mmma 9
IIpuban3urebHbIe 3HAYEeHUSI KOO(PPUIHEHTOB 0TPaKEHUsI CTEH U MOTOJIKA
Xapakrep oTpaxawiueii IOBEPXHOCTH Ko>¢ppuument
oTpaskeHus p, %0
[ToGeneHHbIN TOTOJIOK; MOOCIICHHBIE CTEHBI ¢ OKHAMH, 3aKPbIThI- 70
MU OeJIBIMU ITOPAMU
[ToGeneHHbIE CTEHBI MPU HE3aHABEIICHHBIX OKHAX; MOOCIICHHBIN 50
MOTOJIOK B CBIPBIX TMOMEIICHUSX; YUCThI OCTOHHBIM U CBETIIBIN
JIEPEBSHHBIN TTOTOJIOK
beToHHBIN NIOTOJIOK B IPA3HBIX MOMEILIEHUAX; JEPEBSHHBIN I10TO- 30
JIOK; OCTOHHBIC CTCHBI C OKHAMU; CTCHBI, OKJICCHHBIC CBCTIHIMH
000sMH
CTeHBI U TTOTOJIKH B IMIOMEIICHHUSAX ¢ OOJIBIIIMM KOJIMYECTBOM TEM- 10
HOHM TBLIM; CIUIOIIHOE OCTEKJICHHE Oe3 INTOp; KPACHBIA KHPITHY
HE OIITYKATYPEHHBIHN; CTEHBI C TEMHBIMU 000SIMHU
bymara Genas BatMaHcKast 82-76
bymara 6enas nucuas 82-76
KpacHsr1ii kuprmg 10-8
epeBo cocHa cBeTnas 50
JepeBo danepa 38
JHepeBo ny6 cBeTbIi 33
bensiii Mpamop 80
benas gasHcoBas niuuTKa 70
O06owu Oernbie, KPEMOBBIE, CBETIIO-KEITHIE 85-65
O06ou TeMHBIC 25
OxkonHoe cTekyo (TonmuHa 1-2 Mm) 8
Ta6muma 10
Munexc nomemenns i npu A/B <3
[Tnomane 3HaueHue iy P pacueTHOM BhicoTe hp
HOMEIIEHIA ™50 2.2 25 2.7 3,0 35 4,0
S, m
20 1,1 1,0 0,9 0,8 0,7 0,6 0,5
40 1,5 15 1,25 1,1 1,0 0,9 0,8
60 1,75 1,75 15 15 1,25 11 1,0
80 2,25 2,0 1,75 15 1,5 1,25 1,1
100 2,5 2,25 2,0 1,75 1,5 15 1,25
200 3,5 3,0 2,5 2,5 2,25 2,0 1,75
300 4,0 4,0 3,5 3,0 2,5 2,25 2,0
500 - 5,0 4,0 4,0 3,5 3,0 2,5




Ko3pduunent ncnonbzoBanus (Uoy) CBETHIIHLHUKOB ¢ TUIIOBOI KpuBo# cuiibl cBeta KCC

Ta6muma 11
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Tun
KCC

3uauenue Uqy, %

pu pr=0,7; p=0,5;

pp=0,3 u i paBHOM

npu pn=0,7; pc=0,5;
pp=0,1 u i paBHOM

npu pn=0,7; pc=0,3;
pp=0,1 u i paBHOM

pu pn=0,5; pc=0,5;
pp=0,3 1 i paBHOM

06 (08 [1,25 |2 |3 5 06 |08(125(2 |3 |5 |06(08]125]|2 (3 |5 |06|08(125](2 3 |5
A-1 |36 |50 |58 72 181 |90 36 47 |56 |63 |73 |79 |28 |40 [49 [59 |68 |74 [36 |48 |57 |66 |76 |85
A-2 |44 |52 |68 84 193 (103 |42 51 (64 |75 |84 (92 (33 (43 |56 |74 |80 |76 [42 (51 |65 |71 |90 (85
J 32 (49 |59 71183 |91 31 46 |55 |65 (74 |83 |24 |40 [S0 |62 |71 |77 [32 |47 |57 |69 |79 |90




39

Tabmuma 12

KO3(1)(1)I/IIII/I€HTBI HCIIO0JB30BaHUA CBETOBOI'0 IIOTOKA CBETUWJILHUKOB C TUIIOBBIMU KPUBLIMU CUJIBI CBE€ETA, U3J1YHYA€EMOI'0 B HUKHIOIO nonycq)epy

Tunosas PaBuomepnas M Kocunycunas /I I'ny6okas I'

KpuBas

P % 70 50 30 | 0 70 50 30| 0 70 50 30| 0

pe, % 50 30 50 {30 | 10| O 50 30 50 30 [10] 0 50 30 50 [30[10] 0

pp% [30]10[30] 10 10 10| 0 [30]10]30] 10 10 10| 0 [30] 10| 30 | 10 10 10 | 0
|
05 |28 |28 |21 |21 [25 [19 |15 |13 [36 [35 [30 [30 [34 |28 [25 [22 |58 [57 |55 [53 |57 |53 [49 |47
06 [35 [34 |28 [26 |31 [24 |18 [17 |43 |42 [35 |34 |40 [33 |28 [27 |68 |65 [62 [60 [64 |60 [57 |56
07 [44 [39 |32 [31 |39 [31 [25 [24 |48 |47 [41 |38 |45 [38 |33 [31 |74 |69 |68 [64 [60 |64 [61 |60
08 |49 |46 [37 [36 [43 [36 |29 |28 [54 |51 [45 [43 |49 [43 [37 |36 |78 |73 |72 [69 |72 [69 [66 |64
09 [51 [48 |40 [39 |46 [39 |31 [30 |57 |55 [48 |46 [52 |46 |41 [39 |81 |76 [75 [72 |75 |79 [70 |67
10 [54 [50 |43 [41 |48 [41 |34 [32 |60 |57 [52 |50 [55 |49 |45 [42 |84 |78 [78 |75 |77 [74 |72 |70
1,1 |56 |52 |46 |43 |50 [43 |35 |33 |64 |60 |55 [52 [58 |51 [47 [44 |87 [81 |80 [77 |79 |76 [74 |72
1,25 [59 [55 |49 [40 |53 [45 |38 [35 |69 |63 [60 |56 [61 |55 |50 [48 |90 |83 [84 [79 |82 [79 [76 |75
15 [64 [59 |53 [50 |56 [49 |42 [39 |75 |69 [67 |62 [67 |61 |55 [53 |94 |86 [88 [83 |85 [82 [79 |78
1,75 |68 |62 |57 |53 |60 [53 |45 |42 |79 |72 |71 [66 [70 |65 |60 [57 |97 [88 |92 [85 [86 |85 [82 [80
20 [73 [65 |61 [56 |63 [56 |48 [45 [83 |75 [75 |69 [73 |68 |64 [61 |99 |90 [95 [88 |88 |87 [84 |82
225 |76 |68 |65 [60 |66 |59 |51 [48 |86 |77 [79 [73 |76 [71 |66 [64 [101[92 |97 [90 [90 |88 [85 |83
25 |79 |70 |68 |63 [68 [61 |54 |51 [89 |80 [82 [75 |78 |73 [69 |66 [103]93 [99 [91 |91 [89 [87 |85
30 [83 [75 |73 [67 |72 [65 |58 [55 |93 |83 [86 |79 [81 [77 |73 [71 |105|94 [102[92 [93 |91 [89 |86
35 |87 [78 |77 [70 |75 [68 |61 [59 |99 |86 [90 [82 |83 [80 |76 [73 [107 |95 [104[94 [94 |93 [90 |88
40 [91 |80 |81 [73 [78 |72 |65 [62 [99 |88 [93 |84 |85 [83 [79 |76 [109]|96 [105]|94 |94 [94 |91 |89
50 [95 [83 |86 [77 |80 [75 [69 [65 [105]90 [98 [88 [88 [85 |81 [79 [111|97 [108[96 [96 |95 [92 |90




Taomnuua 13

Ko3dpuumneHTHI MCNOIb30BAHUS CBETOBOI0 NMOTOKA CBEeTUJIBLHUKOB (JII000r0 THIIA), U3/Iy4aeMOr0 B BEPXHIOI0 moycdepy

Pu, %0 70 50 30 70 50 30
Pe, % 50 30 50 30 | 10 50 30 50 | 30 | 10
Pp, %0 30 | 10 30 10 10 10 | 30 | 10 | 30 | 10 10 10
i Koaddunuents! nucnonszoBanus, %
0,5 26 | 25 20 19 17 13 6 19 [ 18 | 15 | 14| 11 9 4
0,6 30 | 28 24 | 23 20 16 8 24 | 22 (18 (18| 14 [ 11 | 5
0,7 34 | 32 28 | 27 22 19 | 10 | 27 | 26 | 22 |21 | 16 | 13 | 6
0,8 38 | 36 31 | 30 24 21 | 11 31 [ 29 [ 25 [ 25| 18 | 16 | 7
0,9 40 | 38 34 | 33 26 23 | 12 34 | 32 | 28 | 28| 20 | 18 | 8
1,0 43 | 41 37 35 28 25 | 13 37 | 35 [ 32 {30 22 | 20 | 9
1,1 46 | 43 39 | 37 30 26 | 14 | 40 | 37 | 34 [ 33| 24 | 21 | 11
1,25 49 | 46 42 | 40 | 32 28 | 15 | 43 | 41 | 38 | 36| 26 | 24 | 12
1,5 54 | 49 47 | 44 | 34 31 | 17 | 48 | 44 | 42 (40| 29 | 26 | 14
1,75 57 | 52 51 | 47 | 36 33 | 18 52 | 48 | 46 (43| 31 | 29 | 15
2,0 60 | 54 54 | 50 38 35 | 19 55 | 50 [ 50 (46| 33 | 31 | 16
2,25 62 | 56 57 52 | 39 37 | 20 | 58 | 52 | 53 | 49| 35 | 33 | 17
2,5 64 | 58 59 | 54 | 40 38 | 21 60 [ 54 [ 55 (51| 36 | 34 | 18
3,0 68 | 60 63 | 57 | 42 40 | 22 64 | 57 [ 59 (54| 39 [ 36 | 20
3,5 70 | 62 66 [ 59 | 43 | 41 | 23 67 | 60 [ 62 [ 56| 40 [ 39 | 21
4,0 72 | 64 68 | 61 | 45 | 42 | 24 | 69 | 61 [ 65 [ 58 | 42 | 40 | 22
50 75 | 66 72 64 [ 46 | 44 | 25 73 | 64 | 69 | 62| 44 | 42 | 24

40
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IIpuMepsl peleHus 3a1a4

3agaua 1
Hcxoonvie dannble: B IoMeleHny mwiomaaso S=200 mM? ¢ ungekcoM in=1,25 npeamonaraer-
sl UCTI0JIb30BaTh CBeTHIIbHUKH TUIa JICII13 - 2x65 — 001 (tun KCC — JI) ¢ namnamu JIB6S.
[Mpunste K5=1,5, z=1,15, py=0,7; p=0,5; pp=0,3.
Onpeoenums: ancio cBeTIIBHUKOB N, eciiin HeoOxoqumo obecrieunth £=300 k.
Pemenue:
Mo Tab:. 4.5 st ir=1,25 u kpuBoii cuibl cBera Tumna JI onpenensem Uqy=0,59.
B cBeTusibHUKE mpUMEHEHbI JBe Jamiibl JIB6S.
B cootBercTBUm € Tab1.4.9 CBETOBOI MOTOK /7151 OAHOH Mamibl paBeH P=4550 1m; oOmmii
MOTOK CO3/[aBaeMblii CBETHJIBHUKOM B J[Ba pa3 0oJIbIIe YKa3aHHOTO 3HAYEHUSI.
Heo0xoanMoe 4rcio CBETHIILHIUKOB MOXKET OBITh OMPEENICHO 10 Memody Kodghduyuenma
UCNONIL30BAHUS C8EMOB020 NOMOKA B COOTBETCTBUU C (opMmyIoii (4.2)

EK_S
N=—"—— Z;
U,
B JJAHHOM CJTydae

300%1.5%200%1.15 _
4550*2%0,59

OrtBet 3aaaun: HeoOxoaumoe uncno gamm - 20 mMTyK.

N= 20.

3agaya 2
Hcxoouvie dannvie: B nomemennu miomanpio 200 M? (11uHa nomenienus He Menee 20 M) ycTa-
HOBJICHO TpHU NpoAodbHBIX psana cBeTwibHUKOB Tuma JICII02 (KCC Ttuma /1-2) ¢ namnamu JIb;
npuHsTh 1,.=1,25; K»=1,5, z=1,15; p,=0,5; p.=0,3; pp=0,1.
Onpedenumy: YUCIO CBETHIILHUKOB B Psily, €clii Heooxoaumo obecrieunts £F=300 k.
Pemenue:
Bocnonb3yemcst MeTo10M K03(ppuiireHTa ncnoiabp30Banus. B Tabn. ykazaHHBIM B YCIIOBHHM 3a-
Jlau¥ JaHHBIM cOOTBETCTBYET Uoy=0,52.
[Torok amn 0AHOTO psiia MOXKET ObITh onpeaeseH no Gopmyie (4.2)

1 & i
@:300 1.5%200 1'15m63460mﬂ.

3%0,52

Eciu nmpuMeHnuTh cBeTHIIBHHKH ¢ Jammamu 2x40 Bt ¢ o6mumM morokom 6000 M (cM. Tadur. ), TO
B OJIHOM psTy HE0OXOIMMO YCTaHOBUTH 11 CBETUIIHLHUKOB TaK Kak:

=0y

6000
Ecnu mpuMeHHUTh CBETHIIBHHKH ¢ Jammnamu 2x65 Bt ¢ o6mmm notokoM 9100 M (cM. Tabim.), To
B OJJHOM PsITy HEOOXOJIMMO YCTAHOBHUTH 6 CBETUIILHUKOB.
Oteer 3aaun: 11 cBeTHIBHUKOB ¢ 00mUM 1moTokoM 6000 M.

3agauya 3
Omnpexnenute HOPMUPYEMOE 3HAYCHNE OCBEIIEHHOCTH Ha pPa0OYHMX MeCTaX, €CII H3BECTHO, UTO B
MOMEIIEHUH NPUMEHSETCs 00111ee paBHOMEPHOE UCKYCCTBEHHOE OCBEIIIEHUE, BBIMOJIHSACTCS 3pU-
TeJbHAs paboTa BRICOKOI TOUHOCTH, ITOAPA3PS «a», JIUTHTEIHHOCTh HEMPEPBIBHON pabOTHI CO-
CTaBIsieT OOJIbINE TOJIOBUHBI PAOOYETO JHS.
Pemenne:
B cootBerctBun co CHull 23 — 05 — 95 (cm. Tabm. 4.1) ykazanHoi To4HOCTH cooTBeTCcTBYET |1
pa3psizl 3pUTENLHON paboThL. DTOMY pa3psAay M HOAPa3psAILy «a» COOTBETCTBYET HOPMHPYEMOE
3Hauenue £=500 nx.
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Tak xak paboTa BBINIOIHSETCS 0oJiee MOJIOBUHBI pabodero JHs HOpPMa OCBEUICHHOCTHU IOBBIIIA-
€TCsl Ha OJIHY CTyIeHb (cM. pasnen [V.4) u cocraBnser B utore £E=600 Jik..
OTBeT 3a1a4M: HOpMUPYEMOE 3HaUEHHE OCBEIIeHHOCTH £=600 K.

3agaua 4
Onpenenuth METOIOM KO3(pPUIHEHTA NCTIONB30BaHUS HEOOXOAMMOE YHCIIO CBETUIIHHIKOB THIIA
JICTIO2 - 2x40 — 01 - 03 (tun KCC — JI-1) ¢ namnamu JIb40. [TpuHATH 1m1omaas moMeneHus
S=50 m%; i,=0,8, K;=1,5, z=1,15, ps,=0,7; p=0,3; pp=0,1, E=150 nx.
OtBer 3a1a4un: 6 CBETHJILHUKOB.
[Tpu HecoBnaIeHUU OTBETA MOBTOPUTE pasfen PacyeT HCKYCCTBEHHOTO OCBEIICHUS

3agaua 5
Hcxoouvie dannvie: B noMenienuy mwiomanasio 100 M2 ycTaHOBJIEHO Ba IPOJOJILHBIX P CBE-
tunbHukoB Tuma JIBI106 (KCC tuna JI-1) ¢ mammamu JIB65; npunsrts i,=0,8; K;=1,5, z=1,15;
pn=0,5; p=0,5; pp=0,3.
Onpedenums: UUCa0 CBETUIILHUKOB B Py, €ClIM Heo0Xoqumo obecrieunts £ = 150 Jk.
OTtBer 3a1aun: 3 CBETHJILHHUKA.
[Tpu HecoBnaieHUH OTBETa IIOBTOPUTE pas3zied Pacyer HCKYyCCTBEHHOTO OCBEIICHUS

3agaua 6
Onpenenure HOPMUPYEMOE 3HAYCHHUE OCBEIIEHHOCTH, €CITU M3BECTHO, YTO B TIOMEIICHUH IPHU-
MEHSIETCS KOMOMHHPOBAHHOE UCKYCCTBEHHOE OCBEIICHUE U BBIMOJIHACTCS paboTa cpeiHel ToY-
HOCTH, TIOJIPA3PSIIT «@».
OTBeT 321a4N: HOpPMHUPYEMOE 3HaU€HUE OcBeleHHOCTH £=750 IK.
[Tpu HecoBNaICHUH OTBETA MTOBTOPUTE pasnen HopMupoBaHHe OCBEIICHUS
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PacuerHoe 3a1anue

B cooTBercTBUY ¢ BEIOpaHHBIM (WK 331aHHBIM TIpenojaBareiemM) o tabiu. 14 Bapuantom pac-
CYHUTATB MemoOOM KOIPPuyuenma ucnoIb306anus c6emoso2o NOmMoKa YMcja0 CBeTHIbLHH-
KOB B 0JJTHOM Psi]1y, €CJIA B TIOMEIIEHUH UCTIOIB3YIOTCS TP PsAJa MPOJOIBHO PACTION0KEHHBIX
CBETHJIbHUKOB, 00€CIeYnBaOIUX 0011ee paBHOMEPHOE OCBEILEHHE, 115 33JaHHBIX XapaKTepH-
CTHK TIOMEILEHHS U 3pUTENIbHON padOoThI, BBIMOIHAEMON B HEM. TeXHUUECKUE TaHHBIE CBETHIIb-
HUKOB npuBeneHsbl B Ta0u. 13. [Ipu pacuere nmpunsate: K>=1,5; z=1,15.

Tabauua 14

BapI/IaHTbI PacCuY€THOI0 3alaHUA

Ne Bapu- | Xapakrepuctuka spurenpHoit | Tum cBetnnsauka | A, [ B, [hpM | pg, | pe, | pps
aHTa paboThl M

1 OY€Hb BBICOKOH TOYHOCTH, JIBIT104-4x65 20 110 |2 70 |50 | 30
KOHTpacT 00beKTa ¢ POHOM —
MalJlblii;

XapaKTepUCTHKa poHA —
CBETIIBII

2 BBICOKOM TOYHOCTH; JIBI106-5x65 20 115 |3 70 130 |10
KOHTpacT 00beKTa ¢ POHOM —
CpeIHUN;

XapaKTepUCTHKa poHA —
cpeaHuid

3 CpeIHei TOYHOCTH; JICTI102-2x40 30 112 | 4 70 |50 |10
KOHTpacT 00beKTa ¢ (POHOM —
CPEIHUN;

XapaKTepUCTHKa poHa —
TEMHBIN

4 OYeHb BLICOKOH TOYHOCTH; JICII02-2x65 20 (10 |2 50 {50 | 30
KOHTpAacT 00beKTa ¢ POHOM —
OOJIBIIION;

XapaKTepUCTHKa poHa —
CPEIHUU

5 BBICOKOM TOYHOCTH; JICIT13-2x40 30 |10 |3 70 |50 | 30
KOHTpacT 00beKTa ¢ POHOM —
MaJbIi;

XapakTepucTuka (oHa —
CpeaHuid

6 CpeaHel TOYHOCTH, JICIT13-2x65 20 |15 |4 70 130 (10
KOHTpAacT 00beKTa ¢ POHOM —
CpEIHUN;

XapakTepucThka ¢poHa —
TEMHBII




44

OcBoeHHE MPHEMOB PAacYeTa HCKYCCTBEHHOI0 OCBEIIEHHsI C MOMOIILI0 KOMIbIOTEPHOI
nporpammbl Dial_ux.

3agaHue: paccuuTaTh OCBEIICHUE OPUCHOIO MOMEIIEHUS UMEIOIIETO MPSMOYTOJIbHYIO
dbopmy ¢ pazmepamu 6 X 9 M, BBICOTA MMOTOJIKOB B KOTOPOM 3 M.

R O T e vy —
el ) [sdnind = RUREUEETRY: vt TR cim Uil v ool el 1= sinls) s
[med LA alsiwi ol slwind 3

puc. 1

Ilar nepsslii. 3amyckaeM nporpammy Dialux. Ha skpane oToOpa3surcsi OKHO Tporpam-
MBI, yKe cojiepxkaliee OJaHK HOBOro pacuera (okHo Projectl:2, puc. 1). B neBoii HuxkHel yactu
OKHa pacrioiiaraetcst kHomka Description (omucanue), BBI3BIBAONIAS OKHO BBOJA HAa3BaHUS U
OIKCaHMs CO3/1aBaeMOro IUIaHa (3TU JaHHbIe TPeOyroTCs A 0(OPMIIEHUS MOJHOTO ME€YaTHOIO
0TYeTa, KOTOPBIN MO PSILy IPUYHH MBI TIOKa CO3/1aBaTh HE OyaeM).

IIpaBee kHonku Description HaxoIATCsl YEeThIpe KHOIKU, 00beIMHEHHbIE B Tpynny Room
Shapes (Bunbsl koMHaT). Hakatue Ha 0JIHY M3 3THX KHOMOK 3a7aeT (popMy MOMEICHHs], C KOTO-
pBIM MBI OyJeM paboTath: npsmoyroiasHyto (Rectangle), I'-o6pasnyto (L), [1-o6pasnyro (U) nim
npousBoibHYIO (Polygone).

[ |
R
—ym ]

L

—Diy_ 1

o lomgry

,a e
oo 1

puc. 2

HIar BTOpoii. B cooTBETCTBUM € 3aJaHHBIM HAMH BHUJIOM IMOMEIICHUS HAXKUMAEM KHOIIKY
Rectangle. Ha skpane oToOpa3uTcsi OKHO, B KOTOPOM HY>KHO 3aJlaTh MapaMeTphbl MOMEIIECHUS.
DTO OKHO COCTOWT W3 JIBYX YacTeil: BepXHEH, B KOTOPO O0TOOpakaroTcs (opma U MPOTOPIUN
C03/1aBa€MOI0 MOMEILIEHUSI, 1 HUKHEHN, CoIepkKalllel OKHA BBOJIa pa3MEPOB MOMEILIEHUS U KHOTI-
KM HACTPONKH €ro mapaMeTpoB (puc. 2).

BBogum anuHy, MIMPUHY U BBICOTY MoMemieHus (6, 9 u 3 M) B COOTBETCTBYIOIINE OKHA
A:Length, B:Width u Height. IToncka3ka, kakoif u3 pa3MepoB pacIlooKeH Ha IJIaHe MO0 TOPH-
30HTAJIH U TIO BEPTUKAJIH, COJIEPKUTCS B BUJE MKOHKH B JIEBOM HIKHEM YIITy dKpaHa.
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s o

Sy g t

puc. 3

Hlar Tperuii. Haxxumaem xHonky Options (IomosHUTENbHBIE HAacTpoiiku). Ha skxpane
HOSIBUTCSI OKHO cBOMCTB nomenienus (Properties of room), coneprkaiee ae Bkiaaku. [lepsas u3z
Hux (Description, puc. 3) mo3BoJisieT 3aMoJHUTh Ha3BaHUE, KOJI M ONMCAaHHUE MOMEIEHHs, HeoO-
XOJMMBbIE /ISl COCTaBJIEHUS nedaTHoro oruera. Bropas Bknaaka (Project preferences) npenna-
3Ha4YeHa JUIsl BBOJA BAKHBIX IMapaMeTpoB pacueTa: Kodddumuenta 3amaca (Planning factor) u
BBICOTHI pacueTHOM miockoctr (Working plane height).

Koagppuyuenm 3anaca npeocmasnsiem coboti 4ucio, Ha KoOmopoe npocpamma OOINCHA
pazoenums pacuemHuyro 0C8EUjeHHOCMb, NOJLYYEHHYIO OJisl HOGbIX JIAMN U C8eMUIbHUKO0S. Jlena-
emcst 9mo 05 Mmoo, Ymoobbl pacyem NOKA3bl8al He HAYAIbHYIO, A MUHUMATILHYIO 0C8EUJeHHOCHb
3a 8eCb CPOK CYAHCOLL OCBEMUMENLHOU YCMAHOBKL.

Pacuemnas nosepxnocme npeocmasisiem coO0l YCI08HYIO 20PUIOHMALbHYIO NIOC-
KOCMb, HA KOMOPOU HeobX00UMO pAccuumams 0céeujenHocms. B kopuoopax, xoniax u anano-
SUUHBIX 30HAX 2MA NIOCKOCHb COBNAOAem C YPOSHeM NOJd, d 8 NOMEUWEHUSX OUCHO20 muna
OHa npoxooum uepes pabouue NOBEPXHOCMU CMOJO08, OObIUHO PACHONONCEHHbIE HA 6bICOME
0,75-0,85 m om noxa.

Bri6pats koaddunuent 3amnaca (1.4) u BoicoTy pacyetHoit nosepxuoctu (0,8 M) Ham mo-
moryT crpoutensHbie HopMbl CHull 23-05-95. HaxaB kHonky OK, BepHEMCst B OKHO MapamMer-
POB MMOMEIICHUS.

pyc. 5

Ilar yerBepThlii. Haxxnmaem kHonky Material (otaenka nosepxHocreit). Ha skpane no-
SIBUTCSl OKHO BBIOOpa "MatepuasnoB" moBepxHocTel nomenieHus (puc. 5). B okae Object/Surface
COJIEP/KUTCS CIIMCOK IIOBEPXHOCTEN, KOTOPBIM MO>KHO HA3HAYUTh MaTEPHUAJIBI.

Ocnosnbvim cmobiciom evloopa mamepuanos é npozpamme DiaLux aensiemcs 3adanue ux
OMPANCAIOWUX CBOUCME — KOIPDUYUEHMO8 OMPANCEHUs, VUUMbIBAEMbIX NPU pacueme ocee-
weHnocmu. dmom xKodgduyuenm (8 npoyenmax) ona 6bIOPAHHO20 MAMepuanld yKa3am 6 noie
Reflection. Koaguyuenmol ompasicenuss nosepxnocmeti nomeweHus onpeoesiom 0010 ocee-
WeHHOCMU, C030a8AeMyI0 OMPAXCEHHbLIM C8emOM. B omodenvuvix ciayuasx — nanpumep, npu
oceeweHUuU c8emosbiMu Kapuuzamu, sma oo cocmasnsem 100%, max umo Kk smomy napamem-
PV HYHCHO NOOXO0OUMb OCOOEHHO OMBEMCMBEHHO.

Haxxumas Ha 1IBETOBYIO MAIUTPy B IPABOM YACTH OKHA, 3a/1a€M KeJTaeMblil IBETOBOM OT-
TEHOK KaXXJIO0W U3 MOBepXHOCTel. UToObl 3amaTh OJMH IIBET HECKOJBKHUM IOBEPXHOCTSIM
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(HampuMep, BCEM CTEHaM), BBIACSEM UX OJHOBPEMEHHO, yaep:kuBas KHoNKy Ctrl u Haxumas Ha
ux Ha3zBaHus B okHe Object/Surface.

[Tocne BBIOOpA 1[BETA BPYyUHYIO U3MEHUM KO3 PUIIMEHTHI oTpakeHus B mosie Reflection
Ha peaibHble. [ 3TOoro 6yzeM pykoBOACTBOBAThCS MPOCTHIM HabopoMm: 0 17151 HEOTpaXKaroIIUX
MOBEPXHOCTEN (HANpUMEp, CTEKISIHHBIX WM 4YEpHBIX CTEH), 10 ISl TEMHBIX MOBEPXHOCTEN
(TemHOe nepeBo u ap.), 30 uid cepblX, HEUTPAIbHBIX U 3arpsA3HEHHBIX HOBEpPXHOCTEH (KOBpO-
auH), 50 U CBETNIBIX MOBepxHOCTeH (cBetnas mebensb) u 70 i OenbIx MOBEpXHOCTEeH (CTaH-
JIapTHas Kpacka aiis noronka). Keagpguuuenm ompasicenun 6onvute 70% nepeanen.

Wrax, 3amagum ko3 dummentsr orpakenus 70% (motomnok), 50% (crensr) u 30% (mon) u
HaxkmeM kHonky OK. IloMenienrie moAroToBieHo K IUIAHUPOBAHUIO OcBeleHus. HaxxmeM kHOM-
ky OK B okHe Project 1:2 — Room 1, 9TOOBI IepeiTH K CIACAYIOIIEMY IIary.

pHC. 6

Ilar nareiid. Ha skpaHe mosiBisieTcss HOBOE OKHO, B BEpXHEH 4acTh KOTOPOTO Conep-
KHUTCS TJIaH CO3JJAHHOTO TIOMEIIEHHS, a B HIDKHEH — OCHOBHAS MTaHEIIb MHCTPYMEHTOB IIPOrpam-
MBI, Ha KOTOPOW HaxXOJATCS KHOIKHU PeJaKTUPOBaHUs CBOMCTB MpoekTa (puc. 6). [lepas u3 Hux
(Room) nmo3BosisieT BEpHYThCS K PEAAKTUPOBAHUIO ITapaMETPOB MOMEIEHUs (T. €. B IPeAbIIyIIee
oKkHO), BTopas (Furniture) Bei3bIBaeT penakrop mebenu, Tpetbs (Selection) mpenHasHaueHa ams
BBI30Ba BCTPOCHHOTO KaTaJjiora CBETHJILHUKOB. LIeHTpanbHast rpymina U3 4eThIpex KHOIMOK Orpe-
JeNIeT croco0 pa3MenIeHUs] CBEeTUIILHUKOB: 10 onHoMY (Single), psaamu (Line), psiamu ogHo-
BpeMEHHO 1o ropu3oHTanu u no Beprukanu (Field) u mo oxpyxHoctu (Circle). B pamkax ogHoro
pacyeTa MOYKHO COBMEIIATh IPYIIIbI CBETUIILHUKOB, Pa3MEIIEHHbIE Pa3HBIMHU CLIOCOOAMH.

T T
2o
puc. 7

puc. 8
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Haxumaem xHomky Furniture, BbI3bIBasi OKHO €€ BbIOOpa W pasmerieHus (puc. 7). Bos-
MO>KHBIC BHJIbI MEOEIT TIEpeUnCIIeHbI B BhIManawemM crnucke Type: kpecio (Armchair), uaam-
BuAyalbHas pacuetHas nosepxHocTh (Calculation surface), cryn (Chair), KOMIBIOTEpHBINA yro-
ok (Computer corner), npsmoyroibHbiii 00bekT (Cube), mumuaap (Cylinder), aseps (Door),
¢mumuapt (Drawing board), 6ombmoit cron (Large table), opucusrii cron (Office desk), oduc-
HbIi cTon ¢ TymoOoit (Office desk with file), mpusma (Prism), o6eaennsiit cton (Table) u okHO
(Window).

HHOueudyaﬂbna}z pacuemnas nOBEPXHOCNb HE ABIIAENICA cobcmeento M€6€ﬂb}0, mdakK Kak
He 8UOHA 8 nomeuleHuu. Omom obvekm HYOoiCEH onst pacuema oceeueHHocmu Ha Kaxkou-1uoo

pHc. 9

cneyuguueckol NOBEPXHOCMU, HANpumep Ha 08epyax wkaga ui 6 npeoeiax Kpbluukiu 00OHO20
cmona. Ilpusma omauuno nooxooum 0nsa umMumayuu 1eCmHuYHulX mapuietl. He nepeuucnennvie 6
cnucke npeomemvl mebenu (Hanpumep, wKa@dvl) UMUMUPYIOMC NPUMUMUSHBIMU 00bEKMamu
(nanpumep, muna Cube).

Tpu mosnst BBoga Position mpegHa3HayeHs! Ui BBOJA KOOPAWHAT PACIIONOKEHHUS MeOeIn
B MIOMELLEHUH, NoJIs Size — A 3aJaHusl pa3MepoB mMebenu, a oy Rotation — as 3agaHus yr-
JIOB IIOBOPOTA OTHOCUTEIBHO KOOPIMHATHBIX OCEH.

puc. 10

Jlna Hamero oduca HaM OyJeT AOCTATOYHO paboyero cToia, yaoOHOTo Kpecia u mkada.
BriGepem B crincke oOwekT Large table. 3agagum ero muny 1,2 M, mmupuny 0,75 M u BeicoTy 0,8
M U HaxMmeM KHOMKY Insert. CToNm MOSBUTCS B JIEBOM HIDKHEM YIy 9KpaHa. Beiienum ero,
Ha)KaB U OTITYCTHUB JIEBYIO KHOIIKY MBIIIH. Termeps ero MOXKHO TiepeMeniarh, O 9YeM HaM T0JIcKa-
3bIBaET Kypcop, MPHUHSBIIMK (OpMYy PYKH C BBITAHYTBHIM YyKa3aTelbHBIM ManblieM (puc. 8).
Haxxmem J1eByr0 KHOIIKY MBIIINA M, HE OTITYCKasl €e, IMepPeTaluM CTOJI IIPUMEPHO Ha CEpeANHY
nomeneHus. Cierka pa3BepHeM ero, HaBesl yKa3aTellb MBI Ha OJIUH U3 MPSIMOYTOJIHHUKOB TIO
ero kpasm (puc. 9). [ToBopOT MOKHO OCYIIIECTBUTD, TIEPETAIINB IPSIMOYTOJILHUK BBEPX WJIM BHU3
IIPY HAKATOU JIEBOU KHOIIKE MBIIIH.

AHaJOTMYHBIM CIIOCOOOM YCTAaHOBHMM B MOMELIEHUH Kpecsio W mikad, Kak MOoKa3aHoO Ha
puc. 10. Oépawmaem enumanue, umo npu Haxcamuu Ha KHOnKy Insert Hogulll npedomem mebenu
nomewaemcs nogepx npeovioyuezo. Uto0bl Mebenb Beera MosBISIIaCh B HIDKHEM JIEBOM YTy
JKpaHa, IOCJIE€ YCTaHOBKM OUYEPEJHOro IpeaMeTa HaxxumaeM KHonKy Reset. 3aBepmims paszme-
nienne medenu, HaxkMeM kHonky OK 117151 Bo3BpaTa K OCHOBHOM MaHENIW HHCTPYMEHTOB.

Ilar mwecroii. BrimoTHyo npucTynaem K rilaBHOW 4acTH paboThl — ocBemeHuto. Haxu-
MaeM KHomKy Selection ansi mepexoja K BbIOOpPY THIOB CBETHJIbHHKOB. Eciii B cucreme yxe
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ycTaHOBJIEHa 0a3a TaHHBIX M0 CBETHWJILHUKAM, TO Ha SKpaHe MOSBUTCS 3acTaBKa 3TOM 0a3bl JaH-
HbIX. B mpoTuBHOM citydae BepxHee MeHio porpammbl (Project, Edit, Room...) momensiercst Ha
MeHI0 paboTsl ¢ 6azamu gannbix: Catalog, View, Window, Help (puc. 11). ITyakT Selection me-
Hio Catalog no3BoisieT BbIOpaTh 6a3y JaHHBIX TOTO MPOU3BOAUTEINS], CO CBETUILHUKAMH KOTOPO-
ro Mbl Oyzem paboTath B JaHHOM mpoekTe. [Ipu BbIOOpe 3TOro myHKTa Ha SKpaHe 0TOOpa3uTCs
naHesb U3 16 KHOMOK ¢ Ha3BaHUAMH npousBoautenel (puc. 12). Eciu 6a3a qaHHBIX KOHKPETHO-
IO IPOM3BOJUTENS HE YCTAaHOBIIEHA B CHCTEME, KHOIMKA C COOTBETCTBYIOIIUM Ha3BaHUEM HEaK-
THBHA (HE HAKUMACTCH).

puc. 11

= A

e

Haxwmem kHonky Demo, uyToOBI BBIOpaTh BCTPOSHHYIO B MPOrpaMMy ''JIEMOHCTPALUOH-
Hyr0" 0a3y JaHHBIX, COJIEPKAIIYIO0 YCIOBHBIC CBETHILHUKHA. Ha skpaHe MOSBUTCS CTaHIApPTHOE
OKHO paboThl ¢ 0a30i JaHHBIX CBETHUJIBLHUKOB (puc. 13). B 5eBoli BepXHEHW 4acTH 3TOrO OKHA
HaXOJIUTCA OKHO MTOMCKA CBETUJILHUKA IO HOMEPY 3aBOJICKOTO apTUKYJIA.

Tlouck no 3a800ckoMy apmukyny y0ober 8 ciyuae, eciu Mun CEemulbHUKa npeosapu-
menvHo 8blopan no "oymascnomy" kamanoey. [nsa omobpadxicenus c8emuibHUKA ¢ OQHHbIM ap-
MUKYIOM NOCIe 68004 HOMepa Haxcumaem KHonky Search (nouck), Haxooawyiocs 6 npasom
HUJICHEM Y2y OKHA. [l NOBMOPHO20 OMOOPAXdCEHUs BCeX UMEIOWUXC 8 base CemuIbHUKO8
6600um 6 none Article number cumeon "*" u nasxcumaem xnonky Search.

B npaBoii BepxHel 4acTu dKpaHa HAXOAUTCS CIIMCOK CBETHJIBHMKOB C HOMEpaMH apTHKY-
JIOB U KPaTKUMU onucaHusgmu. I1ociie BelIeaeHU OQHOTO U3 CBETUIBHUKOB 3aIIOJIHAIOTCS YEThI-
pe OKHa, HaXoAsIIKecs B HIDKHEH 4acTH 3KpaHa: OKHO C JIOTOTHUIIOM MPOU3BOJUTENS, PoTOrpa-
(bus CBETUJIBHUKA, YMEHBIIIEHHBIN BUJ] €r0 KPUBOW CHUJIBI CBETA U OKHO C MOJPOOHBIM OMHUCAHU-
€M CBETWJIbHMKA (Ha aHTJIMICKOM MJIM HEMEIKOM si3bike). HekoTopble 6a3bl TaHHBIX HE BBIBOJST
OKHO C KPHBOH CHJIBI CBETA, B ATOM Cllydae €ro MO>KHO BbI3BaTh HaxaTneM kHonku LDC. Kpu-
BYIO CHJIBI CBETA TaKXXE€ MOKHO IIPOCMOTPETH B YBEJIIMYEHHOM BHJIE, BbIOpaB B BEPXHEM MEHIO
View nynkt Show LDC.
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pMc. 13

CBeTUNBHUK, TOJXOSIINKA IS JAHHOTO pacyeTa, HY>KHO JOOaBUTh B TEKYIIHHA CIIHCOK
HaxatueM KHomku Use, Haxopsmieicss BHU3Y okHa. Bo Bcex 0a3ax JaHHBIX, KpOME JEMOHCTpa-
IMOHHOM, KHOMIKY Use MOKHO Ha)KUMaTh HECKOJIBKO pa3, 100aBisis HECKOIbKO TUIIOB CBETHIIb-
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HUKOB moAapsia. OKHO JAEMOHCTPAalMOHHON 0a3bl "mpsiuyercs” KaKAbIH pa3 mocie HakKaTHs 3TOU
KHOIIKH, TIO3TOMY €0 HEOOXO0IMMO BBI3bIBATh 3aHOBO Ha)KaTHEM KHOTKHU Selection.

Jlo6aBUM B TEKYyIIMIA CITUCOK cBeTWIbHUKH ¢ apTuKyiamu 101004 u 103002, nocne vero
3aKpOeM OKHO 0a3bl JJaHHBIX HA)KaTHEM KPecTa B IPaBOil BEpXHEH ero 4acTtu.

Ilar ceabmoii. MOXHO NpUCTynaTh K Pa3sMELICHUIO CBETUIIBLHUKOB. UeETbIpe KHOIKH
Single, Line, Field u Circle mo3BossroT BeIOpaTh criocod pa3MenieHus CBETUILHUKOB (110 OJIHO-
My, psiiaMu, pAJaMH 110 TOPU30HTANIM U BEPTUKAIHM U 10 OKpYyx)HOCTH). [lepen Tem kak mpucry-
naTh K pa3MEUICHUIO CBETUJILHUKOB, JKEJIaTebHO 3HATh KOJIMYECTBO, KOTOpoe morpedyercs. B
TOM HaM MOMOXET MOJICKa3Ka, MpeajaraeMas HpOTrpaMMOM TOJNBKO B PEXKUME pPa3MELICHUs
Field (psimamu Mo TOpU30HTAIN ¥ BEPTUKAIU HA TUIAHE MTOMEIICHUS ).

UtoO0BI onpeienuTh TpedyeMoe KOJIMYECTBO CBETUIILHUKOB, 33J]aJJUM OCBEILIEHHOCTh, KO-
TOPYIO MBI XOTUM CO3/1aTh B HaleM oduce. Ee MUHUMaIbHO AOMyCTUMOE 3HAUEHUE COJIEPIKUTCS
B COOTBETCTBYIOIIIEM pa3felie yKe YIOMSIHYThIX CTPOUTEIbHBIX HOpM. {711 odrca BRIOpaHHOTO
Hamu Tumna oHo coctanisier 500 nk. Bmecte ¢ Tem mpu pacderax mporpamma Dialux opueHTH-
pyercs He Ha MuHUMaIBHYIO (Emin), a Ha cpenHioro (Em) oCcBEICHHOCTh B MOMEIICHUH, KOTO-
pas 3aBeZJoMO OKaxkeTcsi 6osbine. Tak kak Mbl cOOMpaeMCs HCIOIb30BaTh CPABHUTEIBHO OOJIb-
[IME CBETUJILHUKU PACCESTHHOTO CBETA, TO OYJIEM CUHTATh, YTO CPEIHSST OCBEIIEHHOCTh OyIeT Ha
10% BbIIIe MUHUMANIBHOH (T. €. 550 JK).

pHC. 14

Haxxumaem knonky Field. B HmxHeW 4acTu SKpaHa MOSBISIETCS TaHENb HACTPONKHU pas-
MEILEeHHs CBeTHJILHUKOB (puc. 14). JleBas yacth 3T0i naHenu 3aHAta nHpopMmanuein o BbIOpaH-
HOM CBETHJIbHUKE C ero ¢ororpagueil. B noine Em BBonuMm Haiinennsle panee 550 ik . [lpo-
epamma aemomamudecku 3anonusiem nons Number of lum. X/Y (koauuecmeo ceemunbHukog
600116 oceti X/Y).

He 3a0biBaeM mpaBHIBHO 337aTh BBICOTY PACIOJIOKEHHUs CBETUILHUKOB B moje Mount.
Height/Type (Tun MoHTa)ka/BeICOTa YCTaHOBKH). BhicoTa OO0 3a1aeTcst B MeTpax, 100 BbIOH-
paetcs u3 cnucka: Surface mounted (moMecTUTh Ha MOBEPXHOCTH MOTONKa), Recessed (BcTpouTh
B 11oTos0K) min Freestanding (pazmecTuTs npou3BoiibHO). [1o ymomyanuto npesaraercs crnocod
pa3MeIIeHHs CBeTUIIbHUKA, TPEyCMOTPEHHBIH 3aBOJOM-U3TOTOBUTEIEM.

OnpenenuB HEOOXOAMMOE KOJHMUYECTBO CBETHIHLHUKOB (TIEPEMHOKEHHUEM YHCE B TOJIIX
Number of lum. X u Y), MOXHO aBTOMaTH4YeCKU pa3MeCTUTh UX, HaxaB KHomKy Place, unu me-
pelTH K pydyHOMY pa3MelleHuto, HaxxkaB kHonky OK u 3arem onHy u3 kHonok Single, Line nmu
Circle.

<O

pHC. 15

Ilpumeuanue. Aemomamuueckuii pacyem KOAU4eCmea c8emuibHUKO8 pabomaem mob-
KO 0J15 NPAMOY20JIbHbIX NOMEUeHU.
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Bribupaem B Tekymiem cnucke cBetuiabHIKOB DEMO 101004 u HaxxumaeMm kHonkH Place
u 3ateM OK. [InaH nomMeneHus npuMeT BU/I, TOKa3aHHbBIN Ha puc. 15.
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puc. 16

Iar Bocsmoii. Co3aB ocHOBHOE (pabouee) ocBelleHne Hamlero odrca, pa3MecTuM He-
CKOJIBKO aKIICHTUPYIOIIUX CBETHJILHUKOB HaJ pado4YrM CTOJNIOM. [ 3TOro HaXKMMaeM KHOIIKY
Single (oguHOYHOE pa3MelleHHe CBETUIILHUKOB). B HIDKHEN yacTH SKpaHa MOSBISIETCS MaHEeIb
OJIMHOYHOTO pa3MelIeHUsI CBEeTUIILHUKOB (puc. 16).

JlaHHas MaHenb aHAJIOTMYHA PACCMOTPEHHOM HAaMHU Ha CEIbMOM ILIare, OJHAKO Ul pas-
MEULIEHUSI OJJMHOYHOI'0 CBETUJIbHUKA JOCTATOYHO 3a1aTh JULIb JBE €r0 KOOpAUHATH X, Y U BBI-
coTy pacnojoxeHus. Kak n Ha npeasiayniem srane, JUisi pa3MELICHHUs] CBETHIIbHUKA Ha)KHUMaeM
kHOTKY Place, a s 3aBepiienus storo mara — kHonky OK.

PG3M€M/;€HM€ OOUHOYHBIX CEEMUNbHUKOE MAKICE MOICHO GbINOJHUMb U O80UHBIM wend-
KOM 1€801l KHONKU Mbluil HA 6bl6paHH01/7 mou4kKe njiaHa nomeu,eHusl.

O

puec. 17

Bribepem B crincke cBeTHIBHUKOB TodeuHbId cBeTwiibHUK DEMO 103002 u pasmectum
€ro Ha MOTOJIKE B JIBYX 3K3EMIUISIpax: B TOUKax ¢ koopauHaTtamMu X =6,5mM; Y =22 Mmu X =2,5
M; Y = 3,6 M. Takum 00pa3oM, CBETHILHUKHA OyIyT PACIHOJIOKEHBI IO KpasiM pabodero croia,
KaK 3TO MOKa3aHo Ha puc. 17.

N3HauanbHO Bce CBETWJIBHMKHU PACIIOJIOKEHBI CBETsIIEH yacTbio BHU3. VX MHAMBHIY-
IBbHYIO OPUEHTALIMI0 MOYKHO ONPENENNTh N0 Auarpamme (puc. 18), )kenThiM BETOM Ha KOTOPOH
MOKa3aHbl cBeTANIMe yacTy. [loBepHEM HalM TOUYe€YHbIE CBETHJIBHUKH TaK, YTOObI OHM OCBeIlla-
JIM IOBEPXHOCTH cTojia. J[JIst 3Toro HeoOXOAMMO 3aJaTh YIJIbl HAKJIOHA OTHOCUTENBHO ocell X U
Y B nossix Q and L Incl. u yron ero noBopota OTHOCUTENBHO BEPTUKAIBLHOU ocH B nose Ori.

puc. 18

3anmaem napametpsl Ori.=-20 u L. Incl.= -55 nns nepBoro (s1ieBoro) cBetuibHuKa U Ori.=
-20 u L. Incl.= 65 nns BTOporo (mpaBoro) CBETHJIbHUKA.

puc. 19 Lz ewe]

Heped U3MeHeHuem yaia nosopoma O0O0UHOYHO20 CBEMUNbHUKA UNU 8CEX CEEMUNbHUKOS 8
cpynne, ux HysHCHO 6b10eUMb OOUHOYHBIM HANCAMUEM N1e80U KHONKU MbILULU.
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3aKOHYMB PEIAKTUPOBAHUE MAPAMETPOB OJAMHOYHBIX CBETHJIBHUKOB, HAKUMAEM KHOIKY
OK. Coxpanum mpoeKT Ha IUCK, BEIOpaB B MeHIO Project komaHay Save Wiv Ha)kaB Ha KHOMIKY C
M300paXEHUEM TUCKETHI B JJEBOM BEPXHEM yIily dkpaHa. OcTaBUM IIpejiaraéMoe nporpamMmmon
uMms ¢aina Project]l. Tereps MOXHO MPHUCTYNATh K 3aKIIOYUTEIHLHON CTaIUN MPOEKTA — PacUeTy
OCBEILECHUS.

Iar aesitbiii. Haxkxumaem kHomky Calculate (paccuurars). Ha skpane oToOpazutcs
OKHO 3aITycka pacuera ocBenieHHocTH (puc. 19). IlepBrie nBe BkIaaku 3Toro okHa (Description
u Address) HaMOMHHAIOT HaM O BO3MOXXHOCTH 3aIIOJHHUTD ITOJIS, UCIIOJIb3yEeMbIC B IIEYaTHOM OT-
yere. TpeThbs, BEIOpaHHas 1O YMOJIYaHUIO, — BKJIaaKa Start calculation (3amyck pacuera). Exo mbl
U BOCIIOJIb3yeMCHI.

puc. 20

W3 BaXHBIX HACTPOEK OTMETHM HaXOJSIIMKCS Ha 3TOM BKIIAAKE Iepekimodarens Take
furniture into account (yuuteiBaTh MeOenb mMpu pacderax). Eciim B HEM OTCYTCTBYET rajiodka
(MeOenb He YYMTBIBAETCSI), pacyeT MPOHM30MIAET HAMHOTO ObICTpEe, OJIHAKO B €ro pe3ylbTarax
OyayT OTCYTCTBOBATh TCHH, @ TPEXMEPHBIN BU MOMEIIECHHUS OKaKeTCs HepocTyneH. [l 3amyc-
Ka pacyera HaxxumaeMm kHoniky OK. Ha skpaHe nosiBUTCS OKHO, B KOTOPOM BUICH 00BEM BBITIOJ-
HEHHBIX pacyeToB (puc. 20).

Bt ew Hrase Hew -lfx
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Projectd

pHc. 21

[locne 3aBeprieHHsl pacueTa OTKPBIBAE€TCS OKHO NMPOCMOTpa pe3yiabTaToB (puc. 21). B
3TOM OKHE MOXHO IIPOCMOTPETh (HO YK€ Hellb3sl K3MEHUTh!) BCe COCTABIISAIOIINE [1€4aTHOIO OT-
4era, a TakkKe OTIMPABUTh OTYET — IEJIMKOM WJIM BBIOOPOYHO — Ha MpuHTEp. B BepxHell dacTu
3TOTr0 OKHA HaXOATCS J1Ba BBIMAAAIONINX CIIUCKA, U3 KOTOPBIX JIEBBIN NpeasaraeT BbIOpaTh 00b-
€KT, a MPaBbIil — CBOMCTBO 3TOr0 00beKTa /it mpocMoTpa. K uncity 00beKTOB OTHOCATCSA OTUET O
npoekte (Projectl), kaxmoe u3 nomenienuit B nmpoekte (Rooml, Room2 u T. 1.), a Takxke Kax-
JbId U3 00BEKTOB B IIOMEUIECHHUH, /111 KOTOPOTo Mpou3BoauiIcs pacuer ocseuieHHocTd (Working
plane, Calculation surface u T. a.). IIpu BeIOOpe 01HOTO U3 OOBEKTOB B MIPABOM CIMCKE MOSBIIS-
ercsi Habop ero JOCTYMHBIX JJiA MpocMoTpa cBoicTB. Hampumep, ans oobekta tumna "Otuet"
(Projectl) nocrynen mpocmotp o6soxku (Project cover), ornasnenus (Table of contents), mapa-
MeTpoB ocBelieHuss (Room survey) u cnenudukannu odopynosanus (Parts list/order). Hamowm-
HUM, YTO HOJHbIU OMuem agmomamuiecku Gopmupyemcsa u3 céeoenull, YKa3anHulx Ha npeob-
oywux smanax 6 coomeemcmeyrowux okuax. Hanpumep, obnooicka npoekma émecmo eouH-
cmeennol naonucu Project] oondicna cooeporcamsv Ha3ganue u KOO NpoeKkma, Kpamkoe e20 onu-
canue u KoopouHamol pazpadomuuxa/3aKas4uxa.

Ha 3aBepmiaromiem stamne Hamieil paboThl IPOCMOTPUM U pacreyaTaeM Hanbosiee HeoOXo-
JUMBIE YacTH OTYETa O IIPOEKTE.
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ST Y - AR Ty Pt aTiy SOl

| 7. B
pHc. 22 . . puc. 23
lar gecsaitpbiii. CaMbpIMU BOCTPEOOBAaHHBIMU pPe3yJIbTaTaMH pacueTa SBISIOTCA rpadude-
CKOE€ M300pakeHUE pacHpeieieHus OCBEIIEHHOCTH M0 pabouell MOBEpXHOCTH M OOLIUI Tpex-
MEpHBIA BHJl OCBEUICHHOTO MOMEIEHHUs. BriOepemM B JI€BOM CIHCKE OKHA Pe3ylIbTaTOB OOBEKT
Working plane. B nmpaBoM OKHE MOSIBUTCSI CIIMCOK JIOCTYITHBIX pE3yJbTaTOB pacuera: Isolines
(JTMHUM TIOCTOSIHHOM OCBeleHHOCTH), Grey scale (3aKkpalleHHbIe JIMHUU TOCTOSHHOM OCBEIICH-
HocTH), [lluminances (Tadauma ocBemenHoctei) u Relief (TpexmepHblii rpaduk 0CBEIIEHHOCTH).
Yamie BCero mojb3ylOTCs OOBIYHBIMH M 3aKPAIICHHBIMH JIMHUSAMH TIOCTOSSHHOW OCBEIIEHHOCTH
(puc. 22 u 23).

. DIE
[l?{'..'}m T30 Rengenng

puc, 24

B HukHell yacTu OKHa pe3yNnbTaToB OTOOpaXkaeTcsl Tabiuila U3 5 KOJOHOK, coep Kalias
CTATUCTUYECKUE CBEACHUS: CPEIHIOI OCBEHIeHHOCTh (Em), MakcMMallbHYI0 ¥ MUHUMAJIBHYIO
ocsemeHHOCcTh (Emax, Emin) u qBa OTHOIICHHSI, XapaKTEPHU3YIOIUE PAaBHOMEPHOCTD pacipeie-
JICHUS] OCBEIICHHOCTH: MHHHMAJbHOM OCBEIIEHHOCTH K cpeaneit Emin/Em u MuHuManbHOMN
OCBEIICHHOCTHU K MakcuMaibHol Emin/Emax.

Foom 1 10 Rendenng

puc. 25

Tenepp MpOCMOTPUM BHJI OCBEIIEHHOTO NTOMeEIEHus. 11 3TOro B JIEBOM MEHIO OKHA pe-
3y/lbTaTOB BbIOEpeM NYHKT Rooml, a B mpaBom MeHi0 — myHKT "Tpexmepusii Bua" (3D
rendering). Ha skpaHe MosiBUTCS OKHO ¢ TPEXMEPHBIM BUJIOM HEOCBELIEHHOTO MOMEIEHHs (pHC.
24). lnsa oToOpakeHHUs1 OCBEIICHHOTO BUAa HaxkMeM KHOMKY Render (puc. 25).

YroObl U3MEHUTHh TOUKY HAOJIOJICHUS KOMHATHI, HAKMEM KHONKY Settings (HacTpoikn).
B oxne nactpoiiku Tpexmeproro Buaa 3D Position (puc. 26) MOXHO 3a7aTh BpallieHUE MoMeIe-
HUsSI OTHOCHTENBHO BepTHKaibHOW ocu (Rotation Z-axis) m paccrosHue ee HaONIOJCHUS
(Observer distance). B HuKHEl yacTH OKHA UMeEETCs PEryJupoBKa SPKOCTH KapTUHKU, KOTOpast
OKa3bIBAETCs MOJIE3HOH, €M TpeXMepHasi KapTUHKa CIMIIKOM 3ajluTa CBETOM MJIM, Ha00O0poT,
HEEeCTECTBEHHO TeMHas. HacTpouB skenaeMsblii Bun, HakumaeM kHonky OK u 3aTeM cHOBa KHOTI-
Ky Render.
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phc. 26

B 3akimoueHne pacriedyataeM pe3yibTaThl Hamiero pacuera. Haxomsch B OJTHOM U3 OKOH
Iso-lines (puc. 22), Grey scale (puc. 23) unmu 3D rendering (puc. 25), BeiOepeM B MeHIO Project
nyHKT Print preview. B mosBuBmiemMcsi okHe MpeaBapUTEIHLHOrO MpOocMoTpa (puc. 27) 3aMeTuM
HOMEp CTPaHUIIbI, HA KOTOPOI COEP>KUTCS BEIOPAHHBIN BUJ pe3yIbTaTa pacyera.

Homep cmpanuyer naxooumces 6 npasoii 6epxHei yacmu cmpaHuywvl, 100 0amou 8bino.Ji-
Henus npoekma. 1Ipu Heobxo0uMocmu MOJICHO YBeTUdUmb pamep u3o00padicerus KHonKo Zoom
In.

3armoMHHMB HOMEp CTPAHMIIBI, HA)KMEM B JICBOM BEpXHEH 4acTh dKpaHa KHOMKY Print u 3a-
JlaluM B TOSIBUBILEMCS] AMAJOrOBOM OKHE ee HoMep. B mpoTuBHOM ciydae OyneT pacnedaTaH
Bech 20-CTpaHMUHBIM OTYET O MPOEKTE, COAEpKAIIUNA Maccy HE3aloIHEHHbIX U HEMH(pOpMaTHB-
HBIX CTPaHULL.

3akoHUYHMB pabOTy C pe3ysIbTaTaMH pacyera, 3aKpOeM OKHO pe3yJIbTaTOB Ha)KaTHEM KHOTI-
KU C KPECTOM B €ro IpaBoii BepxHel yacT. Ha skpaHe NOsSBUTCS OKHO cocTaBa MpoekTa Project
Tree. HpI/I HeO6XO)II/IMOCTI/I YTO-TO UBMCHUTDH B IMapaMCTpax HAIICTO IMTOMCIICHUA BBIICIIUM B
crnrcke 00beKTOB cTpoKy Room1 u Haxxmem kuHonky Edit. [Tociie okoHYaHUsT peTakTUPOBAHUS
CBOICTB IOMEIIEHNS HaM CHOBA OyJIeT 1OCTYITHA OCHOBHAs IIaHeJIb MHCTPYMEHTOB IPOrPaMMbI
(Room, Furniture, Selection...).

3AHSATHE Ne 16
JEKTPOTEXHHKA.
1 KoMIOHEHTHI 2JIEKTPUIECKON CUCTEMBI.
2 I1naH po3eTok.
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3. IIOPSIIOK ITPOBEJAEHUSI TEKYIIHUX U ITIPOMEXYTOYHBIX ATTE-
CTAIIMH. HIKAJIBI OHEHOK

YcneBaeMocTs cirymatens ouenuBaercs mo 100-0anpHoi cucTteme co caeayromuMH Iua-
na3oHaMy 0aijIoB, COOTBETCTBYIOIIUMH TPaJUIIMOHHBIM OI[CHKAM.

Ne
3auer He 3auteno 3auTeHo
n/n
AkazieMuyeckas OleHKa Heynosiner- VY nosner-
1 A ot YA % Xopor1io OTnu4HO
(o 4-x GanbHOM CHCTEME) | BOPUTEIBHO | BOPUTEIHHO
banbnas onenka Ot 40 Or 6l Or 81
2 . Ot 0 110 39
(mo 100-6anpHOM cucTeMe) 1o 60 1o 80 o 100
Texymias aTrecrarus
HopsakoBbiii Cpokn OT4eTHOCTH baabHas Cymma
HOMep OIleHKA
ITepBas arre- 31 okTsa0ps [TocemaemocTth Jlo 8 6amnoB Jo 30 6amnoB
CTaIust (oceH. cemecTp) Texymas pabora Jlo 12 6amnoB (aTTecTanms —
31 mapra Konrponsusie mepo- | o 10 6amios 20 6amioB 1
(Bec. cemecTp) TPUSATHUS BBILLIC)
Bropas atre- [Tocnenumnit [Tocemaemocts o 8 6amnoB J1o 30 6amioB
cTauus JIeHb 3aHATHH Texymas pabora Ho 12 6annos
KonTponbubie Mepo- o 10 6annos
TPUSATHUS
Tekymiast arTecTamus IpOCTaBIAECTCS B COOTBETCTBYIOIIEH Irpade Jo 60 6amios
HK3aMEHAIIMOHHON BEIOMOCTH
13 Jlo 40 6amtoB
Cymma = texymas + /13 Mo 100 6annos

KOHTpOJII:HI)IG MCPOIPUATHUA K aTTCCTAUU MIPOBOJATCA B BUAC TCCTUPOBAHUS IO TCMaAM,
BBIHOCHMMBIM Ha JICKIIHMH.

Jonyck x aud. 3a4eTy MPOU3BOAMTCS TMOCIE BBIMOIHEHUS BCEX MPETYyCMOTPEHHBIX
y4eOHBIM TIJIAHOM U paboueid mporpaMmmoil padoT.

4, BUBJIMOT PA®NYECKHUIN CIMCOK PEKOMEHJIYEMOM
JIUTEPATYPBI

4.1 OcHoBHAaf JIUTEpPATYypa

1. borocnosckuii, B.H. CtpourtensHas Temnodusuka (Ternaopusnieckrie OCHOBbI OTOTUICHHUS,
BEHTWISILIMM U KOHIUIIMOHUPOBAHUS BO3/1yXa : yueOHMK Juist By30B / B.H.borocioBckuii .—
3-e uzn. — CII6. : ABok CeBepo-3aman, 2006 .— 400c.

2. BonocHabskenue : yueOHUK 171 By30B : B 2 T. T. 1: Cucremsl 3a060pa, mogayu u pacmpesene-
aust Boasl / M. A. Comos .— 2008 .— 261 c.

3. Kamenes, I1. H. Bentunsiuus : yue6nuk s By30B / [1. H. Kamenes, E. U. Tepruunuk .— M. :
ACB, 2008 .— 616 c.
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. Honymkun, B.U. OTorenue, BEeHTUISIUS U KOHTUITMOHUPOBAHKUE BO3ayXa : Yueb. mocooue.

Y.1. TeopeTnyeckrue OCHOBBI CO3/IaHUsI MUKpOKIMMaTa B momemennn / B..ITomymkus,
O.H.Pycak, C.U.bypues u ap. — CIIO6. : [Ipodeccus, 2002 .— 176¢.

. Cxanasu, A.H. Oromnnenue : yueOHuk 115 By30B / A.H.Ckanasu,JI.M.MaxoB .— M. :

MI'CY:ACB, 2006 .— 576c.

4.2 JlonoJHUTEIbHAS JIUTEpaTypa

. AnanbeB, B.A. CucrteMbl BeHTHISIMM U KoHAMLIMOHMpoBaHUs. Teopust n mpaktuka / B. A.

Amnanbes, JI. H. banyesa, B. I1. Mypamko .— HoBas pen. — M. : EBpoknumar, 2008 .— 504
c.

. byxapkun, E.H. Unxenepnasie cetrn: O0opynoBaHUe 31aHUM M COOPYKCHHH : YUCOHUK ISt

By30B / E.H.byxapkun, B.B.Kymnuptok, B.M.OscstuaukoB u np.; [Toa.pex.FO.IT1.Cocanna .—
M. : Bercm.amk., 2001 .— 415c.

. Konnos, A.A. DnektpoobopynoBanue xuibix 3qanuii / A.A.Kounos .— 4-e uzn.,crep. — M.

: Homrka-XXI, 2007 .— 256¢.

. Konnos, A.A. DnextpoobopynoBanue xuibix 3aanuii / A.A.KonHoB .— 2-e uzn. — M. :

Homka-XXI, 2005 .— 256¢.

. Kopsixkun-Yepnsik, C.JI. Ocsemenue kBaptupsl u noma / C.JI.Kopskun-Uepusik .— CIIO. :

Hayxa u Texnuka, 2005 .— 192c.

. UmxenepHoe 000pyoBaHne HHANBUAYATBHOTO A0Ma [DnekTpoH.pecype] .— Multimedia
(248MB).— M. : OOO "Cryaus Kommac", 2008 .— 1 ont.auck. (CD ROM).
. rkeHepHbIe CHCTEMbI HHIUBHIyaIbHOTO goMa [DnekTpoH.pecype] .— Multimedia (248MB)

— M. : OO0 "Crymus Kommac", 2008 .— 1 ont.quck. (CD ROM) .— (Apxurexrypa u
CTPOUTENBCTBO).

4.3 Ilepuoauyeckue U3TaHUsA

. Acconnanus nunxenepos ABOK. Bentmsinys. Oromnenue. Konaunmonnposanue : XXypHai

110 OTOIJICHUIO, BEHTUJISIIUHU, KOHTUIITUOHUPOBAHUIO BO3/1yXa, TEINIOCHA0KEHHUIO U CTPOU-
TesbHOM Ternodusnke / Acconuanus nHxeHepos ABOK .

. BogocHabxeHne u canuTapHasi TeXHUKA : EsxeMecssuHbIi HayqHO-TEXHUUYECKUN U MPOU3BOI-

ctBeHHbIi xkypHai / I'Tl «CorozBogokananmpoext), ®I'YII 'HI PO HUU BO/I-
I'EOQ,THUNUNIII unxenepuoro obopynosanus, [ [IKHUN CAHTEXHUUIIPOEKT;MI'TI
«MocBogOKaHAID .

. Mexnaynaponnas accouuanus "Coro3 quzaitHepoB'". Apxurtektypa. CtpourenbctBo. Jlu3aiis /

MACA.

. [Ipoext Poccus : Poccniickuil CTpOUTENBHBIN KaTaJor.
. Academia. ApXUTeKTypa U CTPOUTEIHCTBO.

4.4 IIporpammHoe o0ecnieuenne 1 UHTepHeT-pecypcebl

[TporpamMmmHOe obecredeHue:

. MS Oficce 2003/7

. Windows XP/Vista/7 o nporpamme MSDN AA
. CorelDraw 13/14/15

. Internet Explorer

NuTepHeT-pecypcesr:



1. CrpoutenbHbIi NOPTaJ, KaTaJIOT CTPOUTENBHBIX U OTJEIOYHBIX YCIIYT, MaTEPHUAJIOB
http://publications.proektstroy.ru/

2. denepanbHbIi MopTan 00pazoBaTeabHbIX pecypcos http://www.edu.ru/index.php

3. Bogocuabxenune: Kypc nekmuii http://elib.ispu.ru/library/lessons/arsenov/

4. OromeHne U BEHTHWIAINS KUIOr0 30aHusI: Y4eOHoe mocodue
http://window.edu.ru/window/library?p_rid=71093
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http://www.edu.ru/modules.php?page_id=6&name=Web_Links&op=modload&l_op=visit&lid=46875
http://www.edu.ru/index.php
http://www.edu.ru/modules.php?page_id=6&name=Web_Links&op=modload&l_op=visit&lid=85087
http://www.edu.ru/modules.php?page_id=6&name=Web_Links&op=modload&l_op=visit&lid=99141
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IMPUJIOKEHUE

Cnpanoqﬂue AAaHHbIC 1JISI IPOCKTUPOBAHUSA

111 KinumaTuyeckue XapaKTEPUCTUKH IoOpoaoB

= e = = . 3 = 2
sig|gdf|E Aflesfig
- eoEldEs|lanEf2dfesED
gEl=Cig|E %z S4[E:5¢
= |ZgEltEg|E gz Ss|idis
== s=|g =32 ® =
Bomrorpax 1.1 178 —2.2 8 =25
Boporex 13 196 -3.1 5,7 -26
ExarepruGy 19 236 —6.8 5.2 =35
pr
Kamyra 13 210 -29 32 -27
Bsartra 1.7 231 54 54 -33
Mocksa 14 214 -3.1 4 —28
ITensa 15 207 —4.5 38 -9
C- 1.2 220 -18 3 -26
ITetep6ypr
TanboB 1.4 201 —3.7 3 -28
Y IbAHOBCK 1.6 213 -5.7 b] =31
Voa 1.8 212 54 42 =31

2l Tpeb6yeMbBe CONPOTHUBIAEHHUSST TenJgJomomepegadue
Orpaxjgawiu x
KOHCTDPDYKIDHUH XUJABX 3JaHUHU

TIpuBenerHEOe CONPOTHAIEHHE TeIONEpeTade
rco OIPAAIAIMHEX KOHCTPYKIEEL, M - °C/Br
IL, °C ePEKPHITHH YepIaYHELX, HAT OKOH H
-CYT. | cred |  XOJOIHBIMH DOJBATAMH H GATKOHHBIX
TOATIONhAME aBepei
21 28 0,30
2000
28 3,7 045
4000
3.5 46 0,60
6000
42 5.5 0,70
8000
10 49 6.4 0,75
000
12 3.6 7.3 0,80
000 e
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3]l PacuyueTHHEe TeMOIepaTypPpH H KPAaTHOCTH BO 3—
IyxXoobmMeHa
B NoMeme HUAX XKHUJABIX 3T aHHUU

Pacuernan
Tenmeparyp | OGpeM mmm
a KPATHOCTh
B BO3ZyX000Me
Tlomemense A s
B XOJIOTHEIH | BHITAKKH
TIEPHOX salwwia
roxa, °C
JH(mas xoMHaTa 18 3malw
To e, B patoHax ¢
TEMIepaTypoH HanbomIee
XOIOJHOH MATHIHEBKH 20 To xe
(oBecnegwersocTh0 0,92) -31 °C
H HHEE
Kyxau 13 He menee 60
Bannas 25 25
Y6opHad HEIHBHIYanbHAT 16 25
CoBMemenHOe TOMESHAE 5 75
_yOopEO# # BaHHOH &
To e, c EETHBHEIYATBHEIM 18 25
HarpeBaTereM
JlecTHREOHAR KIeTKa 12 —

4]1 3HavyeHHUd Kod3bbuunuumeHnTan IpPHUHHUMAaAaEeMOT O B
3aBUCHUMOCTH
OT NOJOXeHHUSI HapYyXHOH MOBEePXHOCTH OT D axk—
JawWOUX KOHCTDPYKIOHH

MO OTHONMEHUIW K HAapPYXKHOMY BO3AYXY

7 OrpazIaromie KOHCTPVKIER n
Hapyssmie cTeEm H TDOEpuTEA (B TOM 9HCRe
BeHTHAHpYeMEle HapYAHBIM BOSIYXOM), [EPeKpHITHA
gepaaunbie (¢ KpOBNeH H3 IITYYHBIX MATepHANIOB) H HaX 1
OpOe3TAMH: NEPeKpHTHE Hal  XOJOZHmIME  (Ges
OIPAkNAIOMEX CTEHOK) Domnombame B CesepHOH
CTPOHTENBEQC-KIEMATHIECKOH 30He

ITepexprITHA Han XOTONHEMH TIONBATAMH,
COOOmMANIMHEECA C HAPYXHEIM BOSIYXOM. NEPEEDHITHA
gepmauHEie (C KPOBIeE H3 pPVIOHHHX MATepHANIOE): 0.9
NEPEeKPHTHA Haj XOJODHBIMH (C  OTrpakIJalOmEMH | -
CTeHKAMH) NOJUOMbAME HE XOIOJHBIME 3TaXaMH B
CeBepHOH CTPOHTEIbHO-KIHMATHIECKOH 30HE
IlepexpuITHE Han He OTalIHBaeMbIME mnomsamaME co | 0.7
CBETOBBIMH IIPOEMAMH B CTEHAX 5
ITepexprITHE Hal He OTAaIIHBaeMBHIMH INOJBAIaMH Ge3
CBETOBRIX NPOEMOB B CTeHAaX, pacmonoxenHnle somme | 0.6
YPOBHS 3eMTH
TlepexphiTs Han He OTAIIHBAEMBIMH TeXHHIECKHMH | 4

TOIIOIbAME. ECIIO.'IOKEHHHMB HHEE !mm JEMTH g
3

——




SII ConpoTuBjieHHe BO3AYXONPOHUIIAHUIO 3aII0JJHEHHIT CBETOBBIX

NnpoeMoB
w“ Conporesaesse
Z 2| sosayxonpomEnaEuEp R,
3anoaHeRHR g § §' - TTa/kr
ceeToBorompoesa | F E E mesono | ryduar | momymepe
2 B| muyper | oit TAHOTO
- = asa__ | pesunm | mmypa
OnmsraprOe
OCTEeKNIeHHE HIH
JBOHHOE OCTeEIeHHe 1 0,26 0.16 0.12
B CIIApEHHBIX
IeperIeTax
JsoiE0E 1 0,29 0,18 013
OCTeKIeHHE B
PasIenbHBIX 2 0.38 0.26 0,18
IeperreTax
Tpotknoe 1 0.30 0.18 0,14
OCTeK/IeHHE B 2 0.44 0.26 0.20
pasensHo-
COApeHHEIX 3 0.56 0,37 0,27
IeperIeTax
IIpameganse:  ComnpoTEBIeHHe  BO3TYXONPOHHIAHHIO

OaTKOHHRIX JBepeH CIeNyeT NPHHHEMATh C

xo3pduoserToM (.8.

6l [ IpuBegneHHOE
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CONpPOTHUBJEHHNE TenJagqomepe-—

Jade OKOH U 0aJdJKOHHBX ABepei# RO mp, mM2-°
Rom,
3anodEeHHe CBETOBRIX IPOEMOB a-2C/
Br
OznEHEapHOE OCTEXIEHHE B NePEBAHHAIX OepenIeTax 0,18
JBofiHOE OCTeKIeHHE B TePeBAHHAIX CHAPEHHBIX 030
_Hepenierax 3
JBoHEOE OCTEK/IeHHE B JEPEBAHHAIX Pa3TelbHEX 0.42
_DepenneTax ’
TpokHoe oCTelIe e B TEPEBAHHEIX, PasIeabHO- 0.55
_CTIADEHHEBIX DepenneTax ;
JByXCIOHHEIE CTEKIONAKETH B TEPEBAREAIX
nepenneTax:
— H3 OORIYHOrO CTeXIa 0.36
— C TBEpIBIM CENeKTHEHBIM IOKDHTHEM 0.48
BHYTPEHHET0 CTex1a ¢
— TO %€ C 3aNOTHEHHEM MEECTeKOIbHOTO 0.56
OPOCTPAHCTEA apTOHOM 2
— € MATKHM CE/eXTHBHBIM IOKPHITHEM BHYTPEHEETO | 1 55
CTeEna #
— TO Xe€ C 3aNOTHEHHEM MEECTeKOIbHOTO 0.62
TPOCTPAHCTEA apTOHOM -
— C TEILTRIM 3EPKATOM 0.7
— T0 € C 3aNOMHEHHEM MEXECTEKOIRHEOTO 0.83

C/Br



OPCCTPAHCTBA APrOHOM
JByXCIOHHEE CTEKIONAKETH H ONHHAPHOE OCTEKIEHHS 053

B pa3JeIbHBIX JEPEBAHHEBIX IEPENIETAX OKOH
Tpexc:loinue CTEKNIONAKEeTRl B NePEBAHHBIX

mepenIeTax:
— H3 OORIYHOrO CTex1a 0,52
— C MATKHM CeJeKTHBHBIM NOKPHITHEN CPeJHEro 0.72
CTexna :
— TO e C 3aN0THEHHEM MEXCTEKOIBHOIO 0.86
IIDOCTDAHCTBA ADIOHOM

7I1 OcHOBHBbIE TEXHMYECKHE XaPAKTEPUCTUKH HEKOTOPBIX
OTONMUTEIbHBIX IPUOOPOB

Hamwernosaune ITnomaxs Honmsatsaan
NpHOOpa, eTO THO H | TNOBEPXHOCTH | INIOTHOCTS TEILIOBOTO
Mapxa HATDEEA CEKITHH | TIOTOKA Gy, BT/
fi.ad
Pagmatopsr
TyTYHHEIE
CeKIHOHHbIE:
MC-140-108 0,244 758
MC-140-98 0,240 725
MC-50-108 0,187 802
M-90 0.2 700
Pamuarophr
CTanbHEIE
naHeTbHEE THOA
PCB1
ONHODATHBIE:
PCB1-1 0,71 710
PCB1-2 0,95 712
PCB1-3 1,19 714
PCB14 144 712
PCB1-5 1,68 714
To me
Y e:
2PCB1-1 142 615
2PCB1-2 1.9 619
2PCB1-3 238 620
2PCB14 288 618
___2PCBI1-5 3.36 620
Pammaroprr
CTanbHEIE
[AHeTHHEIE THIA
PCI2
OFHOpAZHBIE:
PCI2-1-2 0,54 741
PCI2-1-3 0,74 747
PCI2-14 0.95 743
PCI2-1-5 1.19 740
PCT2-1-6 144 733
PCI2-1-7 1,68 733
PCI2-1-8 1,93 728
PCI2-1-9 217 729
To xe
ABYXpATHBIE:
PCr2-2+4 1,08 1074
PCI'2-2-5 1,48 977
PCI2-2-6 1,90 910
PCI2-2-7 238 845




HaumenosanHe Iromans Homunamsaas
npEdOopa, eT0 THO H | TOBEPXHOCTH | INIOTHOCTS TEILIOBOIO
Mapxa HATDEBA CEKIHE | MOTOKA G, BTAL
find

PCI2-2-8 336 683
PCT2-2-9 431 597

KousexTops

HaCTEHHHIE C

KOAYXOM MaToH

TIyOHHR THOA

"Yrusepcan™:
KH20-0.400 0.952 420
KH20-0.479 1,140 420
KH20-0.655 1.830 357
KH20-0,787 2200 358
KH20-0918 2,570 357
KH20-1,049 2,940 357
KH20-1,180 3.300 358
KH20-1.311 3370 389
KH20-1.442 4.039 357
KH20-1,573 4410 357
KH20-1.704 4773 357
KH20-1,835 5,140 357
KH20-1.966 35.508 357

KomsexTops! 6e3

KO&yXa THIA

"Axxopxa”:
KA-0,336 0.98 343
KA-0.448 13 345
KA-0,560 1,63 344
KA-0,672 1.96 343
KA-0,784 228 344
KA-0.896 261 343
KA-1.,008 2,94 343
KA-1,120 3.26 344
K2A-0,621 1.95 318
K2A-0.823 2,60 317
K2A-1,030 3.25 317
K2A-1,237 3.90 317
K2A-1.445 4.56 317
K2A-1.646 5.19 317
K2A-1,854 5.85 317
K2A-2.061 6.50 317

Ipooonxceriue masa. 7112
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HamveHOBaEHEe 3HaueHHe 00 DePBOE OHpe mHED
i HOKa3aTeIeH 1 2 3 4 5 6 7 8 g 0
Pation
CTpoHT 2 3 4 5 6 7 8 0
_Umcno staxed 4 5 3 5 4 5 3 3 4
Bricora 3Ta%a. M 29 30 | 3.1 29 30131 321133 ]31]30
Bricoramomsana, M| 1.9 20 | 21 22 23 124 [ 25122121 23
Hctoursk
v - T30 | PK | K=IT| T3 | PK | KsII | T3 KzII | T3ILI
Topszes
BOOOCHAOXKeHHEe:
DEeHTpamH30BaHHOH | — + - + - + - + - +
ra3oHArpeBaTenaM H B + _ + _ + _ & _
H
Pazsozaxa
TORAN0IMeH BEpX. | HEK. PR muw | PP | e | PP | mm | PP | mmx
MarsECTpaIH i 3 & :
Hmayetp Tpy6
VIHTHOH CETH, MM:
BOZONIPOBOJA 200 | 250 | 300 | 150 | 150 | 200 | 250 | 300 | 250 | 300
KAHAMH3AHH 250 | 300 | 250 | 200 | 250 | 250 | 300 | 350 | 300 | 350
Hopuma
noTpedIeER B 275 | 300 | 230 | 300 | 225 | 275 | 225 | 275 | 300 | 300
CYTKH. I/9elL

IIpamenanrz: | CoorsercTsre HoMepa paloHAa CTPOHTENbCTBa ropody: 1 — Bopomes; 2 —

Mocxsa; 3 — ITenza;

4 — VavsHoBck; 3 —Barka; 6 — Yga; 7 — Exarepunoypr; 8 - C.-

ITerep6ypr; 9 — Boarorpax; 0 — Tambos:

2 TOII — rennoanextponentpamy; PK — pafiorras xoremssan; Ksll - xoTeasHan B
TOTBATE 30AHHA.

211 BapHaHTbI HCXOAHBIX JTAaHHBIX LI MPOCKTUPOBAHUA

Hamverosanme 3HaueHHe 0O BTOPOH MHppe mMEdpa

noxasatened 1| 23] 4]s5]s]7]8[9]o
Op=enTanaa dacana c| IO 3 B |C3|CB |03 |OB| IO B
3HaHHA
OronaTersHEe PC|PII |KH | PC | PITI | KH | PC | PII [ KH | PC
TpHEOOPEI
Cxena NOIKMIOYEHER , ] ] 7 ] ; ] ]
s AB(Og|AB |OO| OB |OO | AB | OO (OB | O
IpHOOPCE
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Honep sapranTa
TeHIUIaHa

(rabn. 3111)

(]

PaccrosEHe 0T KpacHOH
JHEHE 10 303EHA. M

10

11

13

14

10

12

AGCOTIOTHRIE OTMETKH,
M

TIOBEPXHOCTH 3eMIH Y
3JaHHA

[I0JIa TIePBOTO 3TAKE
BepXa TPyOh! YIHTIEOTO
EOIOTIPOBONA

7I0TKa KOOI

10

10,
5

7.6
6.6

205
17,5

16.5

405
374

36.3

50
50.5
473

462

60,5
572

56,5

70
70,5
67.1

66.3

80

80.5

90.5
86.9

858

95
95.5
%18
90.8

28

32

30

25

29

26

30

33

36

Ilpamenanne: 1 PC - pammarop cexnmonns; PI1 — pannarop maneasseni; KH —

KOHBEKTOP;

2 JIB - geyxtpy6Eax; O] — oxsoTpyOHaL




ITnausl THOBEIX ATaXKeU

3200

Bapuanr 1
3200

12000
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e ety

v Mj
0

3200

oo

r—

00021

Bapuanr 3

3200

00021

Bapuanr 4
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Bapuanr 5

3200

00021

Bapuanr 6
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Bapuaure! CTPOUTEILHBIX PA3MEPOB

Ne Crpourenshsie Bricora 31axa B BricoTa ycres
papuanta pasMephl 0 miany | gucroTe Ay, M BeHTHJISIHOHHOMN 1aXThl HAJl
i 6 B NEPEKPHITHEM Yepaaka f,,, M

1 45 | 34 | 30 Rt 2,5

2 43 | 32 | 29 2,6 3,0

3 4,1 3,0 | 28 2,7 2,6

4 39 | 28 | 2,7 2,8 3,1

5 37 | 3,5 ] 26 29 2,7

6 3,5 33 | 25 3,0 3.2

7 46 | 3,1 | 3,0 2,5 2.X

8 44 | 34 | 29 2,6 3.3

9 42 | 32 | 28 2,7 2,9

10 40 | 3,0 | 2,7 2,8 3.4

11 38 | 28 | 26 2,9 3,0

12 361 35 28 3,0 3,5

13 45 | 33 | 3,0 2,5 2,5

14 43 3,1 | 29 2,6 3,0

15 4,1 34 | 28 2,7 2,6

16 39 | 3.2 | 2,7 2,8 3,1

17 3,7 | 3,0 | 2,6 2,9 2,7

18 35 | 35 | 25 3,0 3,2

19 46 | 3,0 | 3.0 28 2.8
20 44 | 32 | 29 2,6 3,1




