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1. IIEJU U 3AJIAYM OCBOEHME JIMCLUMIITUHBI (MOYJIST)

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

JMCTA, BIAJICIOIIEr0 B HEOOXOAUMOM 00beME 3HAaHUSIMU 00 OCHOBHBIX BUAAX UH-
KEHEPHOT0 000pYyI0BaHUS 30aHUN Pa3IMYHOIO Ha3HAYECHHs, OCHOBAX €ro IPOEK-
TUPOBAHUS U pacyera.

3amayamMm OCBOEHUS TUCHUIUIMHBI (MOJYJISI) SIBISIFOTCSI:

- U3y4YEHHE OCHOBHBIX BUJIOB MHXEHEPHOI'O 000PYI0BaHUS 31aHUI Pa3IMYHOrO
Ha3HAYECHUS,

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

- 3HAKOMCTBO C OCHOBAMM IPOEKTUPOBAHUS U paCU€Ta Pa3INvHbIX WHKEHEPHBIX
CHCTEM.

Conep:xanne NpakTU4eCKUX (CEMUHAPCKNX) 3aHATHI

Ounas ¢popma o0yueHus

Ne .
u/n TeMbl IpakTHYECKUX (CEMUHAPCKUX) 3aHATHI
6 cemecTp
1 _ OCHOBHBIE BH1/ibl THXKEHEPHOI'O ObOPY JOBAHIA 3/1A-
HUU PA3JINMYHOI'O HASHAYEHU .
2 CUCTEMbI BOJJOCHABXEHN .
Knaccudukanys u 0CHOBHBIE 3JIEMEHTBI CUCTEM XOJIOJHOTO U TOPSYETO
BO/IOCHA0KEHUSI.
CucteMbl TPOTUBOIIOKAPHOTO BOJOCHAOKEHHUS 3TaHHM.
3 [TonuBOYHBIE BOAOIIPOBOIBI U (POHTAHBI.
Kiaccuduxkanus cucteM ropsiuero BOAOCHAOKEHUS 31aHU.
4 YCTPONCTBO 1 OBOPYJOBAHWE BHYTPEHHEN KAHAJIU-
3ALNMN.
Knaccudukanus cucreM BHYTpeHHEN KaHATU3AIMH.
OCHOBHBIE 3JIEMEHTBI CUCTEMbI KaHAJIM3AlMU U UX Ha3HAYEHUE.
O6opynoBanne CUCTEMbl BHYTPEHHEW KaHAIHM3AIIMU 3/IaHUN.
3) IMPOEKTUPOBAHUWE BOAOCHABXEHNA 1 KAHAJIM3ALINN

KYXHU, BAHHOI KOMHATEI.




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.
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CriocoObl OXJIaXICHHsI, HArPeBaHUsl, OCYIIICHUS U YBJIaXKHEHUS BO3/1yXa,
MCIOJIb3YEMbIE B TPAKTUKE KOHAUIIUOHUPOBAHUS.
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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.
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[IpoekTrpoBaHue HCKYCCTBEHHOTO OCBELIEHUS TOMEILICHUM.

[InaH CBETUIIBHUKOB, BBIKIIIOUATEIICH.

OcBoeHue MprueMoB pacyeTa UICKYCCTBEHHOI'O OCBELIEHUS C TTIOMOLIBIO
KOMITbIOTepHOH mporpaMmel Dial ux.
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OJIEKTPOTEXHUKA.
KoMIOHEHTBI 3JIEKTPUYECKON CUCTEMBI.
[itan po3serok.

2. COJIEP)KAHUE MPAKTUYECKHNX 3AHSATUI

3AHSTHUE Ne 1
OCHOBHBIE BHU/Ibl TH) KEHEPHOI'O OBOPYJIOBAHUA 31A-
HUM PA3JIMYHOI'O HABHAUYEHMUSA
DIIeKTPOOOOPYIOBAHHUE;
Oronnenue;
BenTunsanus ¥ KOHIUIMOHUPOBAHUE;

BonocHabxxeHne 1 KaHaIU3aIus,

A A

["az0BoOE 00OpyHOBaHUE.

3AHATHUE Ne 2, 3
CUCTEMBI BOAOCHABXEHUSA

1. KHaCCI/I(l)I/IKaLII/ISI N OCHOBHBIC 3JICMCHTBI CUCTEM XOJIOJHOI'O U TOPsAYCTO

BOJIOCHAOKEHUS.

2. CucTeMbl TPOTUBOIIOKAPHOTO BOJOCHAOKEHUS 3TaHHM.
3. [lonuBoUYHbIE BOAOIIPOBOJIBI U (POHTAHBI.

4. Knaccudukanus CUCTeM ropsyero BoJJOCHA0KEHHS 3TaHUMH.




3AHATHE Ne 4

YCTPOMCTBO U OBOPYJOBAHUE BHYTPEHHEN KAHAJIU-
3AIINUN.
1. Knaccudukanus cucteM BHyTPEHHEH KaHATU3AIHH.
2. OCHOBHBIC 2JIEMEHTHI CUCTEMbI KaHATM3AIMH U UX Ha3HAYCHHE.
3. Ob6opynoBaHUE CUCTEMbI BHYTPEHHEN KaHATH3AIUH 3TaHUIA.

3AHATHUE Ne 5

IMMPOEKTUPOBAHUE BOJOCHABKXEHUS U KAHAJIN3AIINU KYX-
HU, BAHHO KOMHATBI
1. TIpoexTupoBaHUE BOJOCHAOKEHUS KyXHH.
2. HpOGKTHpOBaHI/Ie BO,Z[OCHa6>KeHI/I}I BAaHHOU KOMHAaThI
3. HpOGKTHpOBaHI/Ie KaHaJIn3allnunu BAaHHON KOMHATBI
4. TlpoexTupoBaHHe KaHATU3AUU KyXHHU.

3AHATHUE Ne 6, 7
OTOIIVIEHHE.
1. O6mume cBefeHMs O TEMIOCHAOKEHUU TPOMBIIIIEHHBIX U FPAKIAHCKHUX
3IaHUMN.
Obecnevenue TpedyeMoi TEMIOBOM YCTOMYUBOCTH 3[JaHUM U COOPYXKe-
HUM (COMPOTUBJICHUE OTPAKIAIOIINX KOHCTPYKIIMNA TeIUIonepeaaye).
CucTteMbl OTOIIEHUS.
OTtonuTenbHbIE TPUOOPHI.
Teruible moJel.
Pacuet momHOCTH cucTem oToIUIeHHs. M3yueHrne HCXOqHbIX JaHHBIX U
[OCJIE0OBATENBHOCTH pacyeTa.
Pacuer Teruionoreps orpaxxIaromux KOHCTPYKIUH.
8. Pacuer Temnna Ha HarpeBaHue BO3/yXa, MHPUIBTPYIOMIETOCS Yepe3 OKHA
1 OAJIKOHHBIE ABEPU

N

ok ow
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Teopernuecknii MaTepuaJ sl MOATOTOBKH K CEMHHAPY
Pacuer MmomHocTH cucrem oromienusi. U3yyeHue uCXOAHbIX JAHHBIX U I10-
CJIe10BaTeILHOCTH pacyera.

PacyeT MOUTHOCTH CHCTEMBI OTOIJICHUS] HAUWHAIOT C U3YyYEHUS] apXUTEKTYp-
HO-TUTAHUPOBOYHOTO M KOHCTPYKTHUBHOTO pEIICHMs 37aHHsI B COOTBETCTBUU C 3a-
JaHHEM Ha MIPOEKTUPOBAHHUE.

Hanee Ha 1 nucte rpaduyeckoii yactu B macmrade 1:100 BeruepumBaercs
IUTaH TUIIOBOTO 3Taka W pa3pe3 3[aHus MO KyxHe, TaKuM 00pazoMm, uto Obl ObLia
BUJIHA CTE€HA, B KOTOPOH MpEeNoiaraeTcs MpoKIaaKka BEHTHIALUOHHBIX KaHAJIOB.



Ha niane TMIOBOro 3Ta)ka NpernogaBaTeieM YKa3bIBae€TCs KBapTUPA, B KOTOPOI
HE00X0MMO OYJET MPOBECTH pacueT Harpy3Ku Ha OTONUTEIbHbIE IPUOOPHI U
OIPENETUTh UX IUIONIA b IOBEPXHOCTH U YUCIIO 3JIEMEHTOB. PacyeT MOIHOCTH
CUCTEMBI OTOIICHUSI HAUMHAIOT ¢ HyMEpalluy OTalulnBaeMbIX nomenieHuii. Home-
pa CTaBsITCs CJIEBO Ha IPABO B OJIMHAPHOM KPYXKKE.

JlecTHuyHas kieTka o0o3HauvaeTcs 1ByMs OykBamu JIK u He3aBucHMoO OT
ATAKHOCTH 3/1aHUSI PACCMATPUBAIOT KaK OJHO IIOMEIIEHHE.

Pacuyer BenyT B TabnnyHON (hopMe MO OTAETBHBIM COCTABIISIONIUM TETLIOBO-
ro Oananca. [[is Hammero cirydast mesnecooOpa3sHo COCTaBUTh TPH TAOIHIIBL: B IEp-
BOM Ta0JIMIIE BBIYUCIISIFOTCS TEIJIONOTEPH YEPE3 OTPAKAAIONINE KOHCTPYKIIUH OC-
HOBHBIE U TONOJHUTENbHBIE, & TAKKE PACXOJ TEIIa HA BEHTUISLMIO; BO BTOPOU
Ta0JIMIIE BBIYUCISIOTCS PACXO/Ibl TEIJIA HA HArPEBAHKME HAPYKHOTO BO3AyXa, UH-
(GUIBTPUPYIOLIErOCA YEPE3 OKOHHBIE U OAJIKOHHBIE 3aMOJIHEHUS; TPEThs Tabauua
SIBJIIETCSI CBOJIHOM TabyuLel pacxo/ia Tersia, KOTopast 3aloIHIETCs 110 TaHHBIM
IIEPBOU U BTOPOM.

Pacuer Temionoreps Orpaaa0muX KOHCTPYKIMH.
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B nepBom ctosbuie Tabma. 1 1is ®KUaoro goma ¢ OJMHAKOBOM MJIAHUPOBKOM
BCEX ITAXKEH IO OJJHUM HOMEPOM 3aIHMCHIBAIOT OJIMHAKOBBIC TTIOMEIICHHMS, PACIIO-
JIO’)KEHHBIE APYT IO IPYTrOM TI0 BCEH BBICOTE 3/IaHUs, TaK KaK OHM UMCIOT TIPaK-
TUYECKH OJMHAKOBBIC TEIUIONOTEPH Yepe3 BEPTUKAILHBIC OTPAKICHUS, OTMHAKO-
BBIC PAcXO/Ibl TEIUIA Ha HarpeBaHUE HAPYKHOTO BO3yXa U OJIMHAKOBBIC OBITOBHIC
TerionocTyrieHus. [[pyHuMaeM KOMHATY CPETHET0 3Taka B 3TOM pacueTe Kak
6a30Byr0. JlomoTHUTENTFHBIE TIOTEPU TETIA KOMHATAMH HA TIEPBOM U BEPXHEM



8

ATaKaX UMEIOIIUMHU XOJIOAHBIN MTOJT HITH TTOTOJIOK M HECKOJIBKO OOJIBIITYIO BBHICOTY
HApPYXHBIX CT€H, BBIYUCIIAEM OTACIBHO.

Terionorepyu BHYTPEHHUX MOMELICHUH, B KOTOPBIX HE MPEAYCMOTPEHA
YCTaHOBKa OTOMHUTENBHBIX MPUOOPOB, PACCUUTHIBAEM OT/ICJILHO U MPUOABIIIEM K
TEIUIONIOTEPSIM CMEXHBIX C HUMH TTOMEIIECHUM, TJI€ MPEeIyCMOTPEHA YCTAHOBKA
OTOIMTEJILHBIX MTPUOOPOB.

Bo BTOpOoM cTo011€ 3anuceiBaeM HaUMEHOBAHUE TOMEIIICHHUH, KOTOPbhIS
HMMEIOT XOTsI Obl OJIHY HAPYKHYIO OTPAXKJIAIOIIYI0 KOHCTPYKIIMIO WU BHYTPEHHIOIO
OTPAXKIAIOIIYIO KOHCTPYKIHIO IPHU PA3HOCTH PACYETHBIX TEMIEPATYP COCEIHUX
nomeriernii 6onee 3 °C.

Tpetnii cronberr (Tabi. 1) 3amomHsETCS HA OCHOBaHUH BTOpOTO U Tabi. 311.
Heo6xonumo oOpaTuTh BHUMaHKE HA TO, YTO pacyeTHas TeMIepaTypa Kuioi
KOMHATBI ONPEESETCA B 3aBUCUMOCTH OT TEMIIEPATYPhl HAMOOJIee XOJIOTHOM TIsi-
TUJIHEBKH ¢ 00ecrieueHHOCThIO (0,92, KOTOPYIO MOKHO OIpeeauTh 110 [4] u Tad.
11T.

B ueTBepThIii cTON0CI 3aMMCHIBAIOTCS BCE HAPYKHBIE OTPaK/Ial0IIUe KOH-
CTPYKUWHU U BHYTPEHHUE NIPU YCIOBHUH, UTO PA3HOCTh TEMIIEPATYp BO3AyXa B
cMexHBIX TomerieHusx 6osee 3°C. B npoekte MoxHO BBecTH 0003HaueHus: HC —
HapyxHas creHa; O — okHo; b/ — 6ankonHas aBepsh; [IT — nmotonok; I[1O — monsr;
BC — BuyTpennsis crena; [{/] — aBoiinas nsepb; OJ] — oguHapHas 1BEpb.

B natelii cToniOen A1 HapyKHBIX CT€H, OKOH U JIBEpel CTaBSIT OPUEHTAIUIO
no ctoponam cgeta (C, 10, 3, B, C3, CB, KO3, IOB). JI;1s1 BHyTpeHHUX BEPTUKAIIb-
HBIX OTPAXKIAIOIINX KOHCTPYKIMA CTaBAT MpoUepk, 11 motonka — 1T, a ans mona
Homep I, I, IIT u VI 30HbI (onpeneneHre HoMepa 30Hbl, CM. HUXKE).

B mectoii cTonber 3anuchiBalOT pacueTHBIE pa3Mephl OTPaXAAOIINX KOH-
CTPYKIUH (BBICOTA X IIUPHUHA) B METPAX, KOTOPBIE OMPEACTSIOT UCXO/IS U3 CIEAY-
IOIIUX TTPaBUII:

o

Puc. 1 IlpaBuiia o6mepa 1omazeit orpaxkIalomux KOHCTPpYKIuii (a, 6) u
pa30MBKa MOBEPXHOCTH T0JIa HA 30HHI (8)
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— pa3Mepbl HApY>KHBIX CTEH U3MEPSIOT: a) B IIJIAHE 110 BHEIIHEMY IIEpUMET-
Py MEX]Iy OCAMH BHYTPEHHUX CTEH M HAPY>KHBIM yTJIOM CTE€HBI; 0) 10 BBICOTE KaK
MOKA3aHo Ha puc. 1;

— pa3Mepbl BHYTPEHHUX CTEH U3MEPSIOT: a) B IJIaHE OT BHYTPEHHUX I10-
BEPXHOCTEN HAPY>KHBIX CTEH JI0 OCEN BHYTPEHHUX CTEH WM MEXIY OCAMHU BHYT-
pPEHHUX CTeH; 0) 0 BBICOTE KaK MOKa3aHo Ha puc. 1;

— pa3Mephl OKOH U JIBEPEN NPUHUMAKOTCS [0 HAUMEHBIIEMY CTPOUTEIIBHOMY
IPOEMY;

— pa3Mephl N0Ja U NOTOJIKA U3MEPSIOT MEXKTy OCAMH BHYTPEHHUX CTEH H
BHYTPEHHEN MOBEPXHOCTHIO HAPYXKHBIX cTeH. [ nonaan nojaoB pacnonoxeHHbIX
10 JIaraM WJIHM Ha TPYHTE, ONPEAEISIIOT U3 YCIOBHIM UX Pa30MBKH MO 30HaM (pHC.
1), mprueM MOBEPXHOCTh YYAaCTKOB MOJIOB BO3JIE€ YIJIa HAPYKHBIX CTEH (B MEPBOI
JIBYXMETPOBOM 30HE) BBOAMUTCS B pacyueT ABAXK/bI, T.€. [0 HAPABICHUIO 00EUX
CTE€H, COCTaBIIOIINX YroJl. TerIonoTepy yepes3 MoA3EMHYI0 YaCTh HApPYKHBIX
CTEH U IMOJIbl OTAIJIMBAEMOTO MTOABAJIA 3/IaHHS JOJKHBI TIOJICUATHIBATHCS TaK XK€,
KaK U TEIUIONOTEPH Yepe3 MOJIbl, PaCIIOIOKEHHbIE Ha TPYHTE OECO1BaIbHOIO
3[1aHus, T.€. 10 30HaM LIIUPUHOM 2 M, C OTCUETOM HUX OT YPOBHS 3eMJH (CM. puc. 1).
[Tosibl mOMeIIeHnit B 3TOM citydae (Mpy OTCUETE 30H) pacCMaTpUBAIOTCA Kak MPo-
JOJDKEHUE TTOI3EMHOM 4acT! HapyKHbIX cTeH. CONPOTUBIIEHNE TEILIONEpeaade
OMpENIEIIAECTCS TaK K€, KaK U JJIs1 HEYTEIJICHHBIX WIIH YTEIJICHHBIX MOJIOB.

JInHelHbIe pa3MeEPBI OIPAKIAIONIUX KOHCTPYKINNA PUHUMAIOT C ITOTPEI-
HOCTBIO 710 = 0,1 M. CenbMoii cToabel] SABJISETCS TPOU3BEACHUEM JUTMHBI U IIIUPHU-
HbI OIPAKIAIOIIUX KOHCTPYKIIMM, 3alIMCaHHBIX B IECTOM cToOLe. PacueTHbie
TUTOMIAIH OTPAKIAIOIIMX KOHCTPYKIMI OKpyrasioT 10 0,1 M2,

B BoCbMOI¥ cTO0€I] 3aHOCATCS] COMPOTUBIICHUS TEIIONIEpeaaye.

ConpoTuBiieHHe Terionepeaaye sl HapyHbIX CTEH, YepAadHbIX Mepe-
KPBITUI, IEPEKPBITUNA HAJl XOJIOJHBIMU MOANOJIbSIMU U MOABAJIAMH, & TAKKE OKOH-
HBIX U OQJIKOHHBIX 3aMOJIHEHUH MPUHUMAIOTCS 10 Tabu. 211 B 3aBUCUMOCTH OT
rpagyco-cyTok oronutenbHoro nepuoaa (I'COIT) merogom nntepnonsuuu. ['COII
(°C - cyr.) onpenesioT o hopmyiie

I'COII = (tB — toT) zort,

rje 1B — TemriepaTypa BHyTPEHHETO BO3/yXa MOMEIICHUS (B ’TOM pacueTe
npuHuMaeTcst paBHoi 18 °C miis Bcex nomenieHuit), °C; to, ZoT — cpeaHsis Temrie-
patypa (°C) 3a OTONUTENbHBIN NEPHUOJT U TPOJAOTKUTEILHOCTh CYTOK OTOMUTEIb-
HOTO TIepuoJa, MpuHUMaeTcs mo tads. 111 B 3aBUCUMOCTH OT pailoHa CTPOUTEITh-
CTBa.

CormpoTuBieHHE TETIoONepeaye BHYTPEHHUX CTEH MOKHO HalTH 10 op-
myne, M2 - °C/Bt

R=35/,
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rze O — TOJNIIUHA CTEHBI, M; A — pac4eTHbIN K03()PHUIIMEHT TETIONPOBOIHO-
CTH MaTepuajia cTeHbl (kameHHOM — 0,76; u3 kepam3utoderona — 0,80; u3 razode-
toHa — 0,41), Bt/(m -°C).

B npoekTe conpoTuBieHne TEMaonepeaade MOKHO IPUHATD JIJ1s1 BXOHBIX
onuHapHbIX ABepei — 0,3 M2 - °C/B, nst nBoitabix neepeit — 0,5 m2 - °C/B.

KoHcTpykiun okoH 1 0aTKOHHBIX JBepel mpuHuMatorcs o tadm. 611 B 3a-
BUCHMOCTH OT UX TPeOyeMOro CONMPOTUBICHUS TeIIONepeaaye.

[IpuBenennoe conporupienue temonepenaye Ru.m, m2 °C/Bt, oTaenbHbIX
30H HIMPUHOMN 2 M, HE YTEIICHHBIX M0JIOB Ha TPYHTE U CTEH HIXKE YPOBHS 3€MJIU B
MIPOEKTE MOYKHO MIPUHATH paBHBIM: JJIsl 1-1 30HbI R1,0.11 = 2,1; niis 2-i 30HbI
R2,1.11 = 4,3; nuist 3-# 30861 R3,H.1 = 8,6; 17151 4-11 30HBI (JIJ71s1 OCTABIICHCS TLIOIIA-
v rona) R4,u.mm = 14,2,

B neBsAThIN cTOJIOCT] 3aIIMCHIBAIOT Pa3HOCTh Temmepatyp (tp — texp), °C, rie
tp — pacueTHas Temmneparypa BHyTpHU oTaruiiBaemMbix nomerenuii (°C), kotopas
MIPUHUMAETCS U3 CTOJIOIAa HOMEp TpH; texp — pacueTHas TeMiiepaTrypa Hapy>KHOTO
BO3/yXa JUIsl XOJOHOTO MEPHUO/Ia rojia MPU pacueTe MoTephb TEIIOTH Yepes
Hapy>XHbIE OTPaXKICHUS WU TEMIIepaTypa Bo3yxa 00jee X0JI0AHOTO MOMEIICHUS
MIpU pacyeTe MoTeph TEIUIOTHI Yepe3 BHyTpeHHue orpaxaeHus (°C).

B necarerit cTon6ery 3anuchIiBalOT KO3 PUIUEHT N, IPUHUMAEMBI B 3aBU-
CUMOCTH OT MOJIOKEHHUS HAPY>KHOW MMOBEPXHOCTU OTPAXKIAIOIINX KOHCTPYKIUHN 110
OTHONIEHUIO K HAPYKHOMY BO31yXYy, Ta0i. 4I1. [ToTepu TermnoTsl MOMEMICHUSIMU
4yepes3 OrpakJaroIue KOHCTPYKIIMH, YYUTBIBAEMbIEC MPU MPOEKTUPOBAHUU CUCTEM
OTOIUJICHUS, Pa3/ICIISAIOTCS YCJIOBHO Ha OCHOBHBIEC U J0OaBouHbIe. OCHOBHBIE TEI-
nonorepu (QocH, BT) 3anuceiBaroTCs B OIMHHAAIATHIN CTOJIOCI] U HAXOIATCS 110

dbopmyie
Qocu = (tp —texp) n A/ R. (1)

B nBenanuateiii cronber] 3anuchiBaloTCs 100aBOYHbIE TEIJIONOTEpH 3 Ha
OPHEHTAIINIO HAPY)KHBIX BEPTUKATBHBIX OTPAXkKTAFOIINX KOHCTPYKITUH IO OTHOIIIC-
HUIO K CTOPOHAM CBETA.

Benuuuny 3TUX 106aBOK MOXHO OIIPENETUTH IO puC. 2.

Puc. 2 Bennunna 106aBOK K OCHOBHBIM TEIIJIOIOTEPSIM B 3aBUCUMOCTH OT
OPHUEHTALIMU OTPAXKACHUN MO OTHOIIEHUIO K CTOPOHAM CBETa

B tpunaguatheiii cronberr 3anuchiBatoTCsl J00ABOYHBIE TEIIONOTEPH, Yepe3
CTEHBI, IBEPU U OKHA, 0OpallleHHbIE Ha JII0OYI0 U3 CTOPOH cBeTa, B pazmepe 0,08
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IpU OHOU Hapy>xHOU cTeHe U 0,13 1715 yrioBbIX NOMEIIEHNUH (KpOME KHIIBIX ), a
BO BceX KWbIX rmoMmemnenusax — 0,13.

B ueThipHanuaTeiii cToa0€1 3aUChIBAIOTCS TOOABOYHBIE TEIIONOTEPU Ha
MOJIOTPEB BPHIBAIOIIETOCS XOJIOIHOTO BO3/IyXa YEpe3 HapyKHbIE IBEpU B MOABE3]
3/1aHU (3aMUCHIBAIOTCS TOJILKO B CTPOKE JJI BXOAHBIX ABepei). OHu mpuHUMa-
I0TCS B 3aBUCUMOCTH OT BBICOTHI 31anus H, M B pa3mepe: B = 0,2H — a1 TpOMHBIX
JBepel ¢ IByMs TaMOypamu Mexy Humu; 3 = 0,27 H — 1151 ABORHBIX JIBEpeEit C
tamOypom Mexay HumH; 3 = 0,34H — nns nBOMHBIX ABepeit 6e3 TamOypa u B
=0,22H — nnst OMMHAPHBIX ABEPEH.

Jlo6aBOYHBIE TEIIJIOMOTEPH B PacueTax YUYUTHIBAIOTCS BBEACHUEM B (hOpMY-
ay (1) cnenmansHoro wiena (1 + ), KOTOPHINA 3aMUCHIBAIOT B TIATHAIIATHIA CTOJ-
oer.

B mectHaaaTeiif cronber 3anuckiBaroT TeruionoTepu (Qorp, BT) uepes
OTpaXkJ1aloII1e KOHCTPYKIIUU, KOTOPBIE ONPEIEIISIIOT 10 popMmyiie

Qorp = QocH(1 + Zp).

B cemnannarelii cTonOel 3aluchIBalOTCs TEIIONOTEPU Ha TIOJIOTPEB BO3Y-
Xa MOMAJA0IIEro B MOMEIIEHUE 3a CYET BEHTUIISIIIUM, PACYET KOTOPBIX MPeaBapu-
TEJBHO BeeTcs B TabnuyHoi popme, Tad. 2.

Pacuer Temuia Ha HarpeBaHue BO31yXa, HHQWIBTPYIOLIEroCsl Yepe3 OKHA U
0aJIKOHHBbIE IBEPH.

M (! » —_ ' G[ v "
mouenm | %, O/.Br | Ap,. TIa ot 2 /.Br| O0.Br
EHHA
1 2 3 4 5 6 7

JIoist sKUJIBIX 3MaHui 3aTpathl TeroThl Qi, BT, mi1st HarpeBaHust HHOUIBTPH-
PYIOIIETOCS BO3lyXa B MOMEIIEHUSX KWJIBIX 3TAHUNA MIPU €CTECTBEHHOW BBITSHKHOM
BEHTHJIAIUH, CIICYET MPUHUMATh PaBHBIM O0oJbineit u3 BenuunH Qi' wim Qi", Br.
JlaHHBIC 3HAYCHHS CIICTYET OMPEACNATH M0 (OpMyIam:

Qi'=0,28 Ln pc(tp —ti)k, (2)

rae Ln — pacxon ygansieMoro Bo3ayxa, M3/4, He KOMIIEHCUPYEMBI 010~
IPETHIM MPUTOYHBIM BO3IYXOM; ISl )KHJIBIX 3JJaHUM — YACIbHBIM HOPMAaTUBHBIN
pacxon 3 M3/4 Ha 1 M2 KWJIBIX TIOMELIEHUH; P — IIIOTHOCThH BO3/yXa B MOMEIIe-
HUU, KT/M3 (IUIOTHOCTH BO3/IyXa B 3aBUCUMOCTH OT TeMIIEpaTyphl U ONPEEIAeTCS
o popmyse p = 353,37/(273 +t); ¢ =1 kI / (kr -°C) — yaenbHas TEIJI0EMKOCTh
BO31yXa; tp, ti — pacueTHbIC TeMIepaTypbl BO3yXa COOTBETCTBEHHO B IIOMEIICHUH
¥ Hapy>KHOTO BO31lyXa B X0JIOHbIN nepuof roaa, °C; kK — koaddurreHT yunursisa-
IOLLUI BIMSHAE BCTPEYHOr'O TEIJIOBOTO NOTOKA B KOHCTPYKUMX (0,7 411 OKOH ¢
TpOMHBIMU TIeperuieTamu, 0,8 st OKOH ¢ ABOMHBIMU MEeperieTaMu U 0aJTKOHHBIX
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JBEpel ¢ pa3aenbHbIMU TieperuieTamMu U 1,0 /u1si oTMHAPHBIX OKOH U OAIKOHHBIX
JIBEpEi)

Qi"= 0,28 T Gi c(tp — ti)k, (3)

rae LGI — pacxo HHOUIBTPUPYIOMIETOCS BO3IyXa UYepe3 OrpakKACHHUs, KI/4.
Pacxonx uawmisTpytomierocs Bo3ayxa B nomerienuu Gi, kr/4, uepes He-
TJIOTHOCTH HaPYKHBIX OTPAXKICHUM CIEAYET ONPENesATh 1Mo GopMyIie

Gi = 0,216 X Al Api0,67 /Ru + = A2 GH (Api / Ap1)0,67 +
+ 3456 = A3 Api0,5+0,5 X | Api /ApL,

rae Al, A2 — nnomaan HapyKHBIX OTPaXTAI0IINUX KOHCTPYKIIHMA, M2, COOT-
BETCTBEHHO CBETOBBIX MPOEMOB (OKOH, OaJIKOHHBIX JIBEpeH, poHapeil) u Apyrux
orpaxkaeHuit; A3 — riomaau mesnei, HeMIOTHOCTEN U MPOEMOB B HaPYKHBIX
OrpaKIArONINX KOHCTPYKIUsX; Api, Apl — pacdyeTHast pa3HOCTb MEKIY JTaBICHHSI-
MU Ha Hapy»KHOU M BHYTPEHHEN NOBEPXHOCTIX OIPaKAAOIINX KOHCTPYKIHI CO-
OTBETCTBEHHO Ha pacueTHoM 3Taxke npu Apl = 10 Ila; Ru — conpoTuBieHue Bo3-
nyxXonpoHulianuto, M2-4-Ila/kr, npuaumaemoe 1o tadma. SI1; GH — nopmatusHas
BO3/[yXOMPOHHUIIAEMOCTh HAPY>KHBIX OTPAKIAIONINX KOHCTPYKITUH, KT/(M2-9), TIpH-
HruMaemast o Tabur. 1011; | — mMHa CTHIKOB CTEHOBBIX MAHENCH, M.

PacueTrHas pa3HOCTh MEX 1y JaBJICHUSIMU HA HAPYKHOU Y BHYTPEHHEU MO-
BEPXHOCTAX KXKI0H orpaxkaarorieii KOHCTpyKiuu Api, I1a, npuHumaercs mocie
OMPEICTICHNUS YCIIOBHO-TIOCTOSIHHOTO JIaBJICHUS BO3yXa B 31anuu pint, [Ta (oTox-
JECTBIISIETCS C AABJICHUSAMU HAa BHYTPEHHMX MTOBEPXHOCTAX HAPY>KHBIX Orpak/ia-
IOLMX KOHCTPYKIIMI{), HA OCHOBE PABEHCTBA PacXo0/la BO3/1yXa, MOCTYIAIOIIET0 B
3nanue X Gi, Kkr/4, u ynaisgeMoro u3 Hero X Gext, kr/d, 3a cueT TEeIIoBOro 1 BET-
POBOTO JIaBJICHUN U AUcOalaHCa PacX00B MEX/y MOJIaBAEMbIM U yIaIIEMbIM
BO3JIyXOM CUCTEMaMU BEHTWISALIMH C UCKYCCTBEHHBIM MOOYXIECHUEM U pacxoaye-
MOTO Ha TEXHOJOTUYECKUE HYKIbI.

Pacuernas pazHocts maBneHuii Api, onpenensiercs no hopmyie

Api = (H —hi) (yi —vyp) + 0,5 pi v2 (ce,n —ce,p) kl - pint , (4)

rae H — BeicoTa 31aHus, M, OT YPOBHSI CpeIHEH TUTAHUPOBOYHONU OTMETKHU
3eMJIM JI0 Bepxa KapHU3a, IIEHTPa BRITSDKHBIX OTBEPCTUH (DOHAPS WIIH YCThS IIaxX-
TbI; Ni — pacyeTHast BbICOTa, M, OT YPOBHS 3€MJIH 70 BepXa OKOH, OaJTKOHHBIX JIBE-
peit, 1Bepeii, BOPOT, IPOEMOB WJIH JI0 OCH TOPU30HTAIILHBIX U CEPEANHBI BEPTH-
KaJbHBIX CTHIKOB CTCHOBBIX MaHeNeH; yi, YP — yienbHbIi Bec, H/M, COOTBeTCTBEH-
HO Hapy»XHOTO BO3[yXa M BO3/1yXa B MMOMEIIEHUH, ONpeIesieMblii TIo (hopmyre
3463/(273 + t); pi — MIOTHOCTH HAPYKHOTO BO3AyXa, KI/M3; V — CKOPOCTh BETpa,
M/c, mpuaumaeMas no tadi.111; ce,n, ce,p — aspoaunamudeckre Kod3HPUIUEeHTHI
COOTBETCTBEHHO JIJIsl HABETPEHHOW U MOJABETPEHHON MOBEPXHOCTEHN OTpak/IeHU
3nanus, npuauMaembie mo CHull 2.01.07—-85 (B mpoekTe ux MOXKHO MPUHSTH CO-
orBeTcTBeHHO paBHbiME 0,8 1 —0,6; Kl — Ko3dhunmeHT yuera n3MEHEHHsT CKOPOCT-
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HOT'O JIaBJICHHS BETPa B 3aBUCUMOCTH OT BBICOTHI 3/IaHHSI, IPUHUMAEMBIN MO
CHullI 2.01.07—85 (B poeKTe ero MOXHO MPUHAITH paBHbIM 0,7); pint — ycioBHO-
MOCTOSIHHOE JIaBJICHUE BO3/yXa B 31anuu, [1a

BocemHanuatelil cTonberr 3anojHaeTcs, Kak CyMma BCeX TEeIUIONOoTeph Yepes
OrpakJ1alolI1e KOHCTPYKIIUU MTOMEIICHUS TUTIOC TETUIOMOTEPU Ha TTOI0TPEB BO3Y-
Xa MOCTYMHAIOUIEro B MOMENIEHUE 33 CYET BEHTHIISILINH.

PacueTnas Harpy3ka Ha OTONUTENbHBIE TPUOOPHI ONIPENEISAETCS U3 YpaBHe-
HUS TEIUIOBOTO OanaHca:

JUTS SKWJTBIX TIOMEIIEHUM U KyXOHb

Qc.o0. = ZQorp — QowIT + Qi;

JJIA OCTAJIBbHBIX HOMeH_[eHI/Iﬁ (KOpI/II[OpBI JICCTHHUYHBIC KJ'IeTKI/I)

Qc.o. = ZQorp + Qi,

rae XQorp — cyMMa TEIUIONOoTePh Yepe3 OrpakKIaroIie KOHCTPYKIIMH T10-
merenns, Bt; QObIT — ObITOBBIE TeIUIOBBIAEACHHS, BT; Qi — Oonbmnii u3 pacxona
TeIl1a Ha MOJ0TPeB HHGUILTPUPYIOMIET0OCS WM BEHTWISIIMOHHOTO BO3/1yXa, BT.

BrITOBBIC TEITOBBIZICICHUS B )KUIIBIX 3JJaHUSIX OMPEACIISAIOTCS 10 GopMyJie

QOmIT. = 10FTmI,

rae 10 — konum4ecTBO OBITOBBIX TeIUIOBBIAEIeHMH (BT) Ha 1 M2 mtomaau
YKUJIBIX KOMHAT ¥ KyXOHb; FIT — ITomaap moia >KUiablX KOMHAT U KyXOHb, M2.

Pacder TemioBoii MOITHOCTH CUCTEMbI OTOIJICHUS 11€J1IeCO00pa3HO BECTH B
tTabnuunou dopme, Tadm. 3.

Pacuer Tenj10BOM MOIIHOCTH CHCTEMbBI OTOIJICHUS.

Ne Temonorepr Tenng:;;:'rym Pacuersas Harpysxa
moMenT 5 Ha TeILIOBBIe
orp: 1 _
eHHA %;P e Qtsz - BT npadops O, ., Bt
1 2 3 4 5

Pacuem mennonomepo 30anuem no yKpynHeHHvlM NOKA3AMENAM

B cTpouTenbHOl MpakTHKe YacTO BOZHUKAET HEOOXOJUMOCTh BBISIBUTH OPH-
€HTUPOBOYHYIO TEIJIOBYI0 MOLIHOCTH CUCTEMBI OTOIIEHUS POEKTUPYEMBIX 3/1a-
HUW U COOPYKEHMU. /{7151 3TOTO NCIIONB3YIOT YAEIBbHYIO TEIUIOBYIO XapaKTepUCTH-
Ky 31anus qyn, (Bt/(M3 - °C)), KoTopyro MOKHO paccumTaTth 1o ¢hopmysie, mpe-
noxenHot H.C. EpmosioBeIM

gya = P/S [1/Rct + p0 (1/Rok — 1/RcT)] + 1/h (0,9/Rmoxk + 0,6 /Rmon),
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rae P — nepumMetp 31aHus, M; S — TUoma s 31aHus B 1uiaHe, M2; h — Beicora
3naHus, M; Rer, Rok, Rnok, Rios1 — coOTBETCTBEHHO CONPOTUBIIEHUS TEILIONEPE-
Jlauy CTEH, OKOHHBIX U OAJIKOHHBIX 3allOJIHEHUH, TOKpbITUS U nona, M2 -°C/Bt; p0
— KO3 PUIIMEHT OCTEKJICHHUS, YUCICHHO PaBHBIA OTHOIICHHUIO MJIOMIAAN OCTEKIIE-
HUS K TUTOIIA/IA BEPTUKAIBHBIX HAPYKHBIX OTPaXKICHUN.

KonuyecTBo Temna He00X0AUMOTr0 JUIsl KOMIEHCAUHU TEIJIONOTEPD 3AaHUEM
MO>KHO HAUTH IO CIEAYIOIEH 3aBUCUMOCTH

Qc.o=qya V (tcp — tn) a,

riae V — HapyXHbIH 00beM 3/1aHus, M3; (y11 — yAeJIbHas TEIJIoBasi XapaKTe-
puctuka 3aanus, Bt/(m3-°C), tcp — cpemnsisi mo o0beMy 31aHus TEMIEpaTypa
BHYTpEHHETO Bo3ayxa, °C; tH — Temmneparypa Hapy>KHOT'O BO3yXa XOJIOAHOH TIsi-
TuaHEBKH, °C; o0 — KO3 (OULHMEHT YUUTHIBAOIINI BIMSHUE PacyeTHON pa3HOCTU
TEMIEPATYPbI, KOTOPBII MOXKHO OMPEACITUTh OPUEHTHPOBOYHO 1O hopmyIie

a~0,54 +22/ (tcp — tn).

OmnpenesieHue MJIOIIAAN MOBEPXHOCTH M YHMCJIA 3JIEMEHTOB OTONMTEIbHBIX
npudopos.

B pacuerax [u1st OTOIUIEHHS IOMEILIEHUI UCITONIb3YIOT HArPEBATEIbHBIE MPH-
OOpBI COMIACHO 331aHUIO0 Ha IPOEKTHpoBaHue. MckitoueHne cocTapisitoT BaHHbIE
KOMHATBI, TJI€ B y4€OHBIX LEIIX HEOOXOIUMO 3aIIPOEKTUPOBATH MOAOTPEBAEMbIE
MOJIBI HATPEB, KOTOPBIX OCYIIECTBIISIETCS JIEKTPUUECKON KaOEIbHOM CHCTEMOM.

[1nomaas MOBEPXHOCTH OTONMUTENBHOTO MPUOOPa OPUEHTUPOBOYHO MOKHO
HaWTH U3 3aBUCHMOCTH

Fp = Qc.o/ qmp,

r7ie qup — HOMUHAJbHAS TUIOTHOCTH TEILIOBOT'O MOTOKA OTOMUTEIBHOTO
npubopa, Br/m2 (mpuaumaercs no tabm. 711); QC.0 — pacueTHas Harpy3Kka Ha Tel-
JIOBOM MPUOOP YCTAHOBIICHHOU B OMpe/Ie]ICHHOM roMeInieHuu, Bt. PacueTHoe uuc-
JIO CEKLHMKM YYTYHHBIX PAAUaTOPOB M KOJIMYECTBO KOHBEKTOPOB OMPEIEIIAIOT MO

dbopmyie

Np = Fpp4 / f1B3,

rie fl — mroIa e TOBEpXHOCTH HarpeBa OAHON CEKIMU, M2 (IPUHUMACTCS
no tab:. 711); B4 — k03P PHUIHMEHT YUUTHIBAIONIUI CITOCOO YCTAHOBKU OTOIUTEIb-
HOTO NMPUOOpa B MOMEIIEHUHU, CM. pHUC. 3; B3 — KOADPUIIMEHT YIUTHIBAIOIINI YKC-
JIO CEKIIMIA B OJTHOM PajyaTope U NpuHUMaeMbli 11 paaunatopoB MC-140 pas-
HBIM: IIpU yucie cexkuuit ot 3 1o 15— 1, ot 16 1o 20 — 0,98, ot 21 g0 25 — 0,96, a
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JUISL OCTAJIbHBIX YYTYHHBIX paauaTopoB BbruHcisercs no gopmyne: f3 = 0,92 + +
0,16 / Fp.
JInst ApyTruX OTONMUTENbHBIX TpuoopoB 3 = 1.

a0 | o
— £

|'- 2 @
0t ot
; 3
ﬂ:} 0|0
03 1 105 105

Puc. 3 Bennunna ko3 durinenta 4 B 3aBUCUMOCTH OT CIIOCO0A YCTAaHOBKH
OTOMUTEIHLHOTO MpUdopa

[TockoibKy pacyeTHOE YMCIIO CEKIMN MOJTydaeMbIX 10 JaHHOU (opmyiie
PEAKO MOJydaeTcs LEIbIM, TO €r0 IPUXOAUTCS OKPYIJIATH JUIsl IIOJYyYEHHUs Yucia
cexuuit Nyct, mpuHrUMaeMbIX K ycTaHoBKe. Kak nmpaBuio, K ycTaHOBKE TPUHUMA-
10T OJmoKaiiiiee Oosbllee YUCI0 CEKLIUN pasnuaTopa.

Onpenenenre MIOMEAAN MOBEPXHOCTH U YUCIIA OTOMUTENBHBIX PUOOPOB
BelleTCs B TaOIM4HOM opme, TadII. 4.

[Ipu ycTpoiicTBe OIOTPEBAEMBIX MTOJIOB B BAHHOM KOMHATE HEOOXOIUMO
ONPENENNTD IJIMHY HarpeBaTeIbHOrO KaOes, /ISl 4er0 MOYKHO BOCIIOJIb30BATHCS
CJIEIYIOLIUM HEPaBEHCTBOM

Lp = Qc.o/Qgkab,

rjae qkad — KOJIMYEeCTBO TEIUIOTHI BBIIEISIEMOTO OJHUM ITOTOHHBIM METPOM
kabenst, Bt/m; QC.0 — pacueTHas Harpy3Kka Ha HarpeBaTeIbHBIN Kabelb B BAHHOU
KoMHaTte, BT.

B pacuerax s ycTpoMcTBa ITOAOTPEBAEMBIX I10JIOB IpUMEM cuctemy JIE-
BU

Komdopt XUT, cocrosiiyro u3 HarpeBatenbHoro kadens JJTUIT — 18 (qxad
= 18 B1/m) wim JITUII — 10 (gxad = 10 B1/m), naTunka TemrepaTypbl 1 perysTo-
pa Temmneparyp.

Pacuem noeepxHocmu U 4ucjia omonumeslibHblx npu60p06

i © - = Kospdr -
& g%ﬂgAga DOHEHTH Eagﬁ
= 1e 2883 g 8 ez §
2 S 3f Z g =| 2 &
§ 15 S|62¢2h 8 5 F 2| & B.
- E'S|azgt 28 B BB g3l g 3¢
E |l B eg | +| s 8l B x
1 2 3 4 5 6 7 8

Tlocneoosamenvrnocmo noCNpoOerRUsl CXembl CUCmemvl OMmonjleHusl



16

1 BriuepuuBaroT MJ1aHbl Mo/iBajla U yepjaka (MIiaH yepJaKka 4YepTUTCs B TOM
CJIy4yae €CJiM CUCTEMa OTOIUICHHSI UMEET BEPXHIOIO PAa3BOJAKY WIHM KOTIa KOTENbHAs
pacrnoJiokeHa B nojiBajie 31anusi). Ha riane TUmoBoro sraxa (KOTOpbIid ObLI
HayepueH paHee) pa3MeIlaloT HarpeBaTeIbHbIE IPUOOPHI.

[Ipu pazmenieHuH OTOMUTENBHBIX TPUOOPOB MOIB3YIOTCS CIACAYIOIUMHU
MIpaBUJIAMU:

— OTOMHMTEIbHBIE TPUOOPHI Pa3MENIAIOT Y HAPYKHBIX CTEH MPEUMYIIECTBEH-
HO T0J1 OKHAMU, TaK KaK B pe3yJbTaTe YMEHBIIIAIOTCS TOKHA BO3yXa BOJIM3U OKOH;

— C LEJIbI0 MUHUMAJIBHOTO BBICTYTA MPUOOPOB B MOMENIEHUE B CTEHAX JI0-
mycKaeTcs IefaTh HUIIK rryonHoi 130 mMM;

— OTOMNUTEJNIbHBIE MPUOOPHI, YCTAaHABIMBACMbIC B JICCTHUYHBIX KIIETKAX, HE
JOJKHBI BBICTYIIATh U3 IJIOCKOCTH CTEHBI HA YPOBHE JABWKEHUS JIFOAEH U COKpa-
iaTh TpedyeMyro HOpMaMy HIMPHUHY MapIIei U MII0IA0K;

— OTOMHTEIbHBIE TPUOOPHI B JICCTHUYHBIX KJIETKAX CJIEIYET YCTaHABIIUBATh
IIPU BXOJI€ Y HE IEPEHOCUTH YacCTh UX HA IUIOIIAJIKH;

— 9TOOBI BOJIA B TEIUIONPOBO/IE HE 3aMep3aila, He I0IyCKaeTCsl yCTaHaABIIU-
BaThb OTONMUTEIbHBIE MPUOOPHI B TAMOYpax JIECTHUYHBIX KJIETOK, COOOIIAIOIINXCS C
Hapy>KHbIM BO3/TyXOM, & TAKXKE y BXOJIHBIX HAPYKHBIX OJIMHAPHBIX ABEPEU;

— B JIBYXTpYOHOI U OTHOTPYOHOI cUCTeMaXxX ¢ BEpXHEH MpOKIIAIKON naaa-
IOLIEH MarucTpaau npudbopsl Haubosee LenecooOpazHo pa3MelaTh 10 OTHOILIE-
HUIO K CTOSKaM TaKUM 00pa3oM, YTOObI KaX bl CTOSIK UMEJT IBYXCTOPOHHIOIO
HarpysKy;

— K CTOSIKaM, MUTAOUIMM OpHOOPHI JECTHUYHON KJIETKU HEJb3sl PUCOEAH-
HATH OPUOOPHI IPYTUX MOMEIICHUI;

— NUTAaHHUE PUOOPOB JIECTHUYHBIX KIIETOK PEKOMEHYETCS OCYIIECTBIISI T
10 OJJHOTPYOHOU MPOTOYHOU CXEME;

— MPUCOCIMHEHHE OTOMHUTENILHBIX MPUOOPOB Ha "clienKe" T0MmyCcKaeTcs
TOJIBKO B IIPEJIeIax OJHOIr0 MOMEIIECHUS, 3a UCKIIIOUEHUEM KYXOHb, KOPUIOPOB,
TyaJeTOB, YMBIBAIbHBIX U IPYTUX BCIIOMOTaTEIbHBIX TOMEIIEHU, T/1€ UX MOKHO
MIPUCOCANHATH K IPUOOpaM coceTHe KOMHATHI 1 Ha "crienke";

— npuOOpHkI HA "crienke" B TEMJIOTEXHUYECKOM pacueTe pacCMaTpUBAIOTCA
KaK OJWH IIPpHOOp.

2 B cooTBeTcTBUHM € pazMeIIeHNEM U TPUCOCTUHEHNEM OTOMUTEIbHBIX MPH-
OOpOB Ha IIJIaHE TUIIOBOT'O ATAX PACIOJIAralOT CTOSAKU CUCTEMBI. [ JIaBHBIN CTOSIK
10 BO3MOYKHOCTH YCTAHABJIMBAIOT B LICHTPE 31aHUS B HEKUIIOM ITOMEILEHNH,
OOBIYHO B IITpaOe BHYTPEHHEN KANMTaIbHOW CTEHbI JIECTHUUHOM KeTKu. JlJis
OTOILUICHHUS JIECTHUYHOM KJIETKHU MPEAYCMATPUBAIOT CAMOCTOSITENBHBIN CTOSIK.
OcTtanbHble CTOSIKA YCTaHABIMBAIOT, COO0PA3ysCh € MOJIOKEHUEM HArpeBaTelIbHbBIX
pUOOPOB; JKeJNATEIbHO UMETh CTOSIKM B HAPYKHBIX yriax 3Aanus. Ecnu cTosiku
MPOKJIABIBAIOTCS OTKPBITO, TO PACCTOSIHUE OT MOBEPXHOCTH IITYKATypKHU JI0 TPY-
061 omkHO OBITH 20 ... 30 MM, a paccrosiHue ot kpas okaa 0,35 m. K ctenam cro-
KU KPETSITCSA Pa3beMHBIMU XOMYTaMH U3 MOJIOCOBOM CTaJIH.

Kaxxapiii CTOSK TOKEH UMETh 3all0PHO-PETYIUPYIOLIYIO apMaTypy He00xo-
JTUMYIO [ TUPABINYECKOU PEryJIMPOBKHU, OTKIIOUECHUS U OTIOPOKHEHHUSI CUCTE-
MBI OTOIUIEHHUS. J[J1 3TOro UCHOJIBb3YIOT 3aOPHBIE MIPSIMOTOYHBIE BEHTUIIU C KO-
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CHIMU IIMUHJEISIMUA U KpaHbl OpOH30BBIE TPOOKOBbIE CaTbHUKOBBIC. B 3manusx
BBICOTOM JI0 TPEX ITAXKEHN OTKIIFOYAIOIIAsl apMaTypa HE CTABUTHCS.

B cBsI3u ¢ TeM, 4TO Ha IJIaHE TUIIOBOTO 3TaXka OyIyT HAHOCUTCS €IIE U CTO-
SIKM BOJOCHA0KEHUS U KaHAJIU3allMU B IPOEKTE IMPUMEM CIIETYIOIINe 0003HAYEHHUSI
crosikoB otoruienust CtO-1, rae nudpa obo3navaer HoMmep crosika. Hymepanus
CTOSIKOB BEJIETCS CJIIEBO HAIIPABO HAYMHAs C JIEBOI'O BEPXHETO yIJja Ha IUIaHe 3/1a-
HUS.

Jlist cuctemsl HeHTpalibHOTO oTomieHus cornacHo CHull pekomenayercs k
UCITOJIb30BAHUIO MIPU TEIUIOHOCUTEIIE BOJAE M HAPYKHBIX TUAMETPOB A0 60 MM
CTaJbHbIC HEOIIMHKOBaHHbIE (UepHbI€) BojorazonpoBoaubie Tpyosl (TOCT 3262—
75%*). s uX coequHEHMs, U3MEHEHHSI UX HAMpaBICHUS WU UaMeTpa MpUMEHs-
10T COEAMHUTENbHbBIE YaCTH (MY(ThI, TPOMHUKH, KPECTOBUHBI).

3 Ha murane moiBasna mokas3pIBarOT y3€J1 BBOJIA WIIM T€HEpaTop Teria, KOTo-
PBII CTaparoTCs pacrojiaraTh 10 BO3MOKHOCTH B LIEHTPE 31aHus. B rmpoekre B
y4€OHBIX LEJIAX NPEeArnoaaraeTcs, 4To npu TerjaocHadxkennu ot TOL qist moame-
LIMBAHUA OXJIAXKIECHHON BOJbI B CUCTEMY OTOIUICHUS UCIIOIb3YETCs BOAOCTPYH-
HBII 2JIEBATOD, a IIPU PAHOHHOM KOTEIBHOM C IIOMOIIBIO HACOCA YCTAHOBJIIEHHOTO
Ha [IepEMBIYKE.

MecTa pacnosioxeHusi 1 0003HauU€HUE CTOSKOB IEPEHOCUTCSI € IJIaHa TUIIO-
BOI'0 3TaXAa.

Jlanee UX COEMHSAIOT MaruCTpajIbHBIMU TPYyOOIIPOBOIaMHU, KOTOPHIE TPO-
KJIaJIBIBAIOT BJIOJIb HAPYKHBIX CTEH HA KaXKIYIO0 YETBEPTH 3[IaHUSI OTAEIBHO C
yksioHOM He MeHee 0,002 1mo HampaBJIeHUIO K Y311y BBojA. JlaHHBIN YKJIOH HEO0XO-
JM JUJIS1 yIAJIEHUS] BOJBI U3 CUCTEMBI.

4 Ha niane yepjiaka, B IEPBYIO O4Yepe/lb, TOKA3bIBAIOT CTOSAKU U Marucrpa-
mu. [Tocne yero B BapuaHTax MMEOIINX B IMOJBANIE 3AaHUS KOTEJIBHYIO PA3MEIIAOT
pacIIMpUTENbHBINA 0aK, B OCTANIbHBIX CIy4yasX BO3yXOCOOPHUKH.

PacmmpurenbHblil Oak peHa3HaueH A IprueMa U30bITKa BObl B CUCTE-
Me, 00pa3yroleiics Ipy ee HarpeBaHuH, a TaKKe CO3JaHusl OINPeIeJICHHOr O 3araca
BOJIbI C LIEJIbI0 KOMIIEHCALIMY BO3MOYKHBIX €€ YT€UEK U3 CUCTEMBI B IIPOLIECCE IKC-
IUTyaTalyy, MOAJIEPKAHUS 3aJaHHOTO THIPABINYECKOTO JABICHUS, YIATICHUS
JIMIIHEN BOJBI U3 CUCTEMBI B BOAOCTOK M BO3/10XOydaneHus. Ero pacnosararor B
HAUBBICIIEH TOYKE, )KEJIATEIBHO B IICHTPAJIbHON YacTH 3aHusl. PaciimpuTebHbINi
0ak mpencTaBisAeT cOO0M METATUTMUECKYI0 eMKOCTh HUIMHAPUYECKON (hOPMBI CO
ChEMHOM KPBIIIKON ¥ MaTpyOKaMu JUIsl MPUCOSANHEHUS CIEAYIOIIUX TpyO: pac-
HIUPUTENbHOMN; KOHTPOJIBHOM, BBIBEICHHON K PAKOBUHE B KOTEJILHOM sl HAOJI0-
JICHUS 32 YPOBHEM BOJIbl; IEPEIMBHOM /IS CIIMBA U30BITKA BOJIbI IIPH MEPENOIIHE-
HUU PacIIUPUTENBHOTO 0aKa; UPKYJISALMOHHON, COSTUHSAIONIEH pacCIIMPUTENbHbIN
0ak ¢ 0OpaTHBIM MAaruCTPAIbHBIM TEIJIOMPOBOIOM JJI MPEAOTBPALIEHUS 3aMep3a-
HUS BOJIbI B PAaCIIMPUTENILHOM COCYJI€ U B COSAMHUTEIBHON TpyOe.

BozyxocOopHUKH, KaK ¥ pacIIUPUTENIbHBIN 0aKk pa3MeIIaloT B HAUBBICIINX
TOYKax cucTeMbl. OHU yCTaHABIMBAIOTCSA B KPAMHUX CTOSIKAaX M MPEIHA3HAUYEHbI
JUISl yTAJICHUS] BO3/1yXa U3 CUCTEMBI.

Heo0xoaumMo 0TMETUTh, YTO MaruCTpaiu JOKHBI TPOKIAIBIBATHCS C TOb-
emoM He MeHee 0,002 k pacmupuTeIbHOMY 0aKy UM BO3AYXOCOOPHHUKAM.
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5 Ha ocHOBaHuUU IJ1aHa TUIIOBOTO 3TaXKa, YepJaKka v MOJIBAIbHOTO TOMeIIe-
HUS BRIUEPUYHBACTCS aKCOHOMETPHUUECKAs CXeMa CUCTEMBI OToIieHus. MaciTad
KOTOPOM JI0JKEH COOTBETCTBOBAThH MaciiTaly 31aHusi, To ecth 1:100.

3AHATUE Ne 8

CUCTEMbI BEHTUIALIUMN.
Haznauenue u kiaccuukanys CUCTEM BEHTHIISALIUU.
2. O60opynoBaHHE BEHTUISILIMOHHBIX CUCTEM U €r0 pa3MeIleHuUE.

=

3AHATHUE Ne 9, 10
CUCTEMBbI KOHTPOJISA MUKPOKJIMMATA
(KOHANMIIMOHUPOBAHMUE).
Ha3nauenue u npuHuun paboThl CUCTEM KOHJIULIMOHUPOBAHUS BO31yXa.
Knaccudukanus cucreM KOHIMIMOHUPOBAHMS BO3AYyXa.
3. CrocoObl OXJIaXIeHUs1, HarpeBaHus, OCYIIIEHUS U YBIAKHEHHUS BO3/yXa,
UCIIOJIb3YEMBIE B IIPAKTUKE KOHIAULIIUOHUPOBAHMUS.

N =

SAHATHUE Ne 11
I'ABOCHABXEHMUE.
1. OcHOBHBIE 2JIEMEHTHI YCTPOMCTBA ra30CHA0KEHUS 3/TaHU.
2 ['uipon30IsIIIMOHHBIE MaTEPUAJIBL.
3 l'azoBbIe IPUOOPHI.
4 Pa3mMellieHre ra3oBbIX MPUOOPOB B 3[JaHUU.

3AHSTHUE Ne 12
IMPUPOJA CBETA.
1 EcTecTBEHHOE M HCKYCCTBEHHOE OCBEILICHHUE.
2 CBETOTEXHUYECKUE STMHUIIBI U3MEPEHUS.

OCHOBHBIE XapPAKTEPUCTUKHU OCBEIICeHUSA

K BUIMMOMY M3JIy4EHHUIO ONTHYECKOTO CIEKTPa OTHOCAT M3Iy4YeHUEe C JIH-
HOM BOiHBI 380 — 780 HM. B 3TOM nuana3zoHe BOJIHBI ONPENEICHHOW JJIUHBI (MO-
HOXPOMATHUYECKUH CBET) BHI3BIBAIOT IIBETOBOE OIIYIIICHHE.

OcgeneHue XapakTepu3yoT cJieayolue BeJHYHHbI.

Ceemoeoit nomoxk @ — BUIUMas 4YacTh ONTHYECKOTO HW3IyYEHHUs, KOTOpas
BOCITPUHUMAETCS 3pEHUEM YEIIOBEKa KaK CBET.

Enunuiieit usmepenus CBETOBOTO MOTOKA SIBISIETCS aromer (M), OOun aromeH
- 9MO C68emOoBOU NOMOK, U3TYUAEMbIl MOYEYHLIM UCIMOYHUKOM C culol ceema 1
Kauoena (ko) 6 menecnom yene 8 1 cmepaouan (cp).
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Cuna céema | — IpoCTpaHCTBEHHAS TUIOTHOCTh CBETOBOI'O IMOTOKA B HAIIPaB-
JICHUU OCH TEJICCHOTO yriia d @

_do
-

Enunuiieit uamepenust cuibl cBeTa siBisieTcsl Kanzaena (kx). Ooua kawuoena
9MO cuna ceema, UCNYcKaemasi 8 NepneHOUK)IsAPHOM HANPAGIeHuu ¢ NIOuaou
1/600000 m? wepnozo mena npu memnepamype 3ameepoeéanus niamunvt T = 2045
K u oasnenuu 101325 Ila.

Tenecuwtit y2on @ — 4acTh TPOCTPAHCTBA, 3AKIIOUCHHAs BHYTPU KOHHUYE-
CKOM moBepxHOCTH. M3MepsieTcs oTHOLIEHUEM TUIONIAIM, BbIpe3aeMoil UM u3 cde-

PpbI IIPOU3BOJIBHOI'O paanyCa K KBaaApaTy IOCICOAHCTO.
Ry

m = —.
2
F

EnuHunel n3Mepenns TeJIeCHOTO yIila SBseTcs crepaauan (cp). Ecau S = r?,
mo o =1 cp.

Ocesewgennocmsp E — moTok, magaronmii Ha 6ECKOHEUYHO May0 MIOBEPXHOCTh
TUIOIaAbI0 0S MM MOBEpXHOCTHAS TUNIOTHOCTH CBETOBOTO IMOTOKA. EuHmMIIa ocBe-
IEHHOCTH — JIIOKC (NIK). Q0um 1K — 2mo oceewjennocmnv 1 M? noéepxnocmu npu na-
OeHUU Ha Hee C8em08020 NOMOKA 8 1 M.

Aprocms L — 1oBepXHOCTHAs! INIOTHOCTh CUJIBI CBETA CBETSIIECHCS TOBEPXHO-
CTH B JaHHOM HaIIPaBJICHUHU WIN NOTOK, IPOXOASAIINN Yepe3 OECKOHEUHO MaIylo
IUTOMIAJIKY B TIpeiesiax OECKOHEYHO MAJIOro TeJIECHOTO yriia dm B HaNpaBlICHUN
OCH ATOTO TEJIECHOTO yTiia

i

_ df
e COS e ,

TJIC Ol - YTOJI MKy HAIPaBICHUSMH CHJIBI CBETa M BEPTUKAIBIO.
st nuppy3HO OTpaskaronuX MOBEPXHOCTEN
L-27
T
r7ie p - KOOQPUIMEHT OTpakeHHs, ONIPEAEIISICTCS OTHOIICHUEM OTPAKEHHOTO
OT TUIOCKOCTH CBETOBOTO MOTOKA K Ta/Ial0NIEMy CBETOBOMY MOTOKY Ha 3Ty IJIOC-
KOCTb
D

-"e
P4

EavHMIa IpKOCTH — KaHIeIa Ha KBaJApaTHbIA MeTp (k1/M2). Ooua ko/m? — amo
APKOCMb PABHOMEPHO C8EMAULEUCS NIOCKOU NOBEPXHOCMU, U3TyYatoujel  nep-
NeHOUKYIAPHOM Hanpasaenuu ¢ niowaou S = 1 m* cuny céema 6 1 k0. SIpkocThb
SABIIAETCS BEJIMYMHOM, HEOCPEACTBEHHO BOCIIpUHMMAaEeMOu ria3om. [Ipu nocrosiH-
CTBE€ OCBEIICHHOCTH SIPKOCTh MpeaMeTa TeM O0JIbliie, 4eM OOJIbIle ero OTpaa-
TeJIbHasi CHIOCOOHOCTD, T.€. CBETJIOTA.

Ilokazamenw ocarennennocmu P — KpuTepuil CIENAIIETO JEUCTBUASI OCBETH-
TEJIbHOM YCTAHOBKH, ONPENEIIIEMBIN BBIPAKECHUEM:

P=(5-1)-100,
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rae S — K03 PHUIMEHT OCIEIIEHHOCTH, PaBHbIA OTHOIIEHUIO MIOPOTOBBIX pa3-
HOCTEM SIPKOCTHU IIPU HAJTMYUU U OTCYTCTBUU CIETALIUX HCTOUHUKOB B TIOJIE 3pe-
HUS.

Kosgppuyuenm nynvcayuu oceewiennocmu K,, % — xputepuil O1eHKH OT-
HOCUTEJIBHON IIyOMHBI KOJ€OaHUN OCBEIIEHHOCTH B PE3YyJbTAaTe U3MEHEHHUS BO
BPEMEHM CBETOBOT'O MOTOKA ra30pa3psAHbIX JIaMI IPU MUTAHUU MX NEPEMEHHBIM
TOKOM, BBIpayKaroIiuiics Gpopmyoit

E_ -E
Ky = 2100 %

cp

e E,ue 1 E,uy — COOTBETCTBEHHO MAaKCUMAJIbHOE U MUHUMAJILHOE 3HAYECHUS
OCBELIEHHOCTH 3a MEepHOJA ee KojebaHus, JK; E¢, — cperHee 3HaueHHue OCBELEHHO-
CTH 3a ATOT K€ TIEPHOJ, JIK.

Ilokazamens ouckomgpopma M — xputepuii olleHKU AUCKOMPOpTHON OJec-
KOCTH, BBI3BIBAIOIICH HETIPUITHBIC OIIYIIICHUS MPU HEPAaBHOMEPHOM pacrpesierie-
HUU SPKOCTEH B I10JI€ 3pEHUsI, BRIpKAIOITUHCS PopMyI0it
0.5
L.w

7
Do Lao

rae L. — ApKkocTh GJ1€CTKOro UCTOUHMKA, KJI/M?, ® — YTJIOBOM pa3sMep OJIECTKO-
ro UCTOYHHUKA, CP, Py — UHJICKC MMO3UIIMN OJIECTKOTO UCTOYHHKA OTHOCUTEIIBHO JIH-
HuK 3peHus, L,y — ApKoCTh ajanTanuu, Ki/M2,

3AHSTHUE Ne 13-15
NCKYCCTBEHHBIE NCTOYHUKMU CBETA.

1 Bujpl CBETUIILHUKOB.

2 OCBETUTEIIBHBIC CUCTEMBI.

3 [lmaH CBETUIILHUKOB, BHIKJTFOUYATEIICH.

4 Pacuyet ocBeleHus 10 METOy K03 UIIMEHTa UCTIONH30BAHUS U Y IEIThb-
HOW MOILHOCTH

5 IIpoekTrpoBaHuE UCKYCCTBEHHOT'O OCBEIICHUS TTOMEIICHUM.

6 I1maH CBETMIIBHUKOB, BEIKIIOYATEIICH.

7 OcBoEHUE MPUEMOB pacueTa HCKYCCTBEHHOTO OCBEILEHHUSI C TOMOIIbIO
KOMITBIOTEPHOM mporpaMmmbl Dial.ux

OCHOBBI NPOEKTHPOBAHUSA IJIEKTPUIECKOI0 OCBEIICeHUsI: OCHOBHbIE CBe/le-
HUSL.
JleicTBHE OCBEILIEHUS HA YeJI0BeKAa

Bricokass 3putenbHas pabOTOCIIOCOOHOCTh W TPOUZBOAMUTEIHLHOCTH TPy
TE€CHO CBSI3aHBI C PALMOHAIIBHBIM ITPOU3BOACTBEHHBIM OCBELICHHUEM.
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st 3putensHOTO aHanmm3atopa (3A) MHOTOOOpaswe OKPYKAIIIETO MHpa
MPEICTABIICHO Pa3IuYMeM IPEIMETOB, 0ObEKTOB, XapaKTEPU3YIOIIUXCS Pa3MEPOM,
CBETJIOTOM, KOHTPACTOM C ()OHOM U yIAJIEHHOCTHIO OT TJIas3.

Yem meHblIe pazMep o0beKTa (10 OMPEAETICHHOTO MPEJiesia) U KOHTPACT €ro ¢
dboHOM U yeMm ONmxKe ero HeoOXOAMMO paccMaTpUBaTh, TEM OH TPYJHEE BOCIIPH-
HUMaeTcs Tia3oM. Takke TPYyAHO BOCIPUHUMATH OOBEKT OOJBIIOrO pa3Mepa u
HAXOJISALIUNCS JaNEeKO, HO TUIOXO OCBEIICHHBIM.

CrnenoBatenbHO, A1 HOpMaidbHON paboThl 3A eMy He0OXOIUMO MPEAbSBIATH
OOBEKTHI HE MEHEE OIpPENETICHHOTO pa3Mepa U KOHTpacTa ¢ (OHOM U MpHU J0CTa-
TOYHOM OCBEIIEHHOCTH.

JIJ1st 3pUTENbHOTO aHATN3aTopa Kak (PyHKIIMOHATEHON CUCTEMbI KOHECUHBIM
PE3yNBTaTOM JAEHCTBHS SIBIISICTCS BOCIPHSITHE OKPY>KAIOIIETO MUPa, KOTOPOE BO3-
MOXHO TOJIBKO MpU HAJIM4uK cBeta ( puc. 1.).

Her ommeme
CEETA

el magm

1

/ Ofpexr
BOCTIPHATHA

Puc.1. Bocipusitue oTpakeHHOTO CBETA I1a30M
1 — OCBEIIEHHOCTD, 2 — SIPKOCT.

HeynoBneTBOpUTENbHOE OCBELIEHUE MOKET UCKa3UTh HH(OpMAIUIO; KpOME
TOTO, OHO YTOMJISIET HE TOJBKO 3pPEHUE, HO U BBI3BIBAET YTOMJIEHUE OpraHu3Ma B
LEJIOM.

[lepudepuyeckuii otnen 3A (ry1aza) COCTOMT U3 TPEX OCHOBHBIX (PYHKIMO-
HaJIbHBIX YaCTEu:

® CBETOYYBCTBUTEJbHAS U Pa3IMUMTENbHAS (CETUATKA),

® OnTHYEcKas (3padoK, pOroBHIIA, XPYCTAJIHUK, CTEKIIOBUIHOE TEJO),

e MbllIeyHas (MBbIIILA 3paykKa, XpyCTaIMKa U II1a3HOro A0J10Ka).

Cemuamka COAEPKUT CBETOUYBCTBUTENbHBIEC 3IEMEHTHI, KOTOPHIE pacnpe/e-
JIeHbl HEPaBHOMEPHO: B LEHTpPE MpeolsafatoT KOJIOOUYKH, a 10 Mepe YJaleHUs K
nepudepuu — MajsouKH.

[Tanouyku 061a7al0T BRICOKOM CTENEHBIO YYBCTBUTEIBHOCTH K BUAMMOMY H3-
JY4YEHHIO, JEHCTBYIOT OOBIYHO MPH HU3KOW OCBEIIEHHOCTH (OCYLIECTBIISIOT CyMe-
pedHoe 3peHue) U He pearupyroT Ha npera. Konbouku MeHee 4yBCTBUTEIbHBI K
CBETY, JCUCTBYIOT B JHEBHOE BpeMs M CIOCOOHBI BOCIPHMHUMATh ILBeTa (OCY-
HIECTBIISIOT JHEBHOE 3pEHUE).

Cnedyem noouepknyms, umo 3A uenosexa peacupyem Ha ApKOCMb, M.e. HA
C6emosoll NOMOK, OMPA3USUIULICSL Om npedmema no HanpaeieHuro K 2aasy. Om-
pasicamenvhas cnocoOHOCMb UMY CEEMIIOMA OKPYICAIOWUX HAC NPeoMemos He-
oounaxkoea. Bom nouemy npu nocmosmncmee oceewjenuss mMbl MOMCEM 60CNPUHU-
Mamv MHO2000paszue OMmeHKO08 OKPYHCAIOue20 HaAc MUpa.
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[Ipu BO31€MCTBUM MEHSIOIIETOCSI CBETOBOTO MTOTOKA HA CETYATKY B HEM IPO-
UCXOJISAT MPOIIECCHI 3pUTEIBHOM aJlanTalliu, TO €CTh MPOIIECChl TPUCTIOCOOICHHUS
3A K paboTe B UBMEHHUBIINXCS YCIOBHUSIX CBETOBOU CPEbI.

Paznuyarot 1Ba BuJa agantaluuu — memMHo8YI0 U C8emosyio.

[Ipu memnosou anantanuu (pu Mepexojie OT CBETa K TEMHOTE) 3padyoK pac-
IIMPEH U B CETYATKE MPOUCXOIAT CIIOXKHBIE Iporecchl. [Ipu 3ToM moBbimaercs
YyBCTBUTEJIBHOCTh CETYATKHU K CBETY M CO3/IAIOTCS YCIOBHUS ISl BHIIOJHEHUS 3pHU-
TENIbHONW PabOThl B YCIOBUSIX HENOCTATOYHOM SIPKOCTH (TEMHOTHI). YKa3aHHbIC
BBIIIIE MIPOLECCHI JUIMTEIBHBI [0 BPEMEHU U SIBISIOTCS NPUYUHON OBICTPOrO 3pH-
TEJIBHOT'O YTOMJICHHS.

[Ipu ceemosoii anantauuu (Mpy NEPexoie OT TEMHOTHI K CBETY) IPOUCXOIST
oOpaTHbIE MPOLECCHI, a MPU BHICOKUX YPOBHSX SIPKOCTH B aJIallTAllI0 BKIIFOYAETCS
U 3PAYKOBBIA pediieKC, KOTOPbI HE3HAUYMTEJIEH 10 BPEMEHU U HE CIOCOOCTBYET
BBIPAKEHHOMY 3PUTEIILHOMY YTOMIIEHUIO.

OCHOBHOM MHTETpaIbHOM 3pUTEILHON (YHKIMEH SBISETCS BOCIPHUSATHE
OCBEILEHHOTO 00BEKTa. DTy (PYHKIHIO XapaKTepU3yeT ocmpoma 3peHusi, T.€. CIo-
COOHOCTB TIJ1a3a BUJETh (POPMY OCBEIIEHHOTO O0BEKTA, pa3InyaTh €ro OUepTaHuUs.

B ocHoBe unTerpanbHoi GyHKIUU 3A JIEKUT C8emoB8asi U KOHMPACMHAS YY6-
CMeUmeIbHOCMb.

Ceemosas 4yBCTBUTEIBHOCTb — CIIOCOOHOCTh CETYaTON O00OJIOUKHM TJla3a pea-
TUPOBAaTh Ha BUAMMOE H3iaydeHue. CBETOBas YyBCTBUTEIBHOCTD IJ1a3a TEM BBIILIE,
YEM MEHbIIIE CBETOBAs SHEPTHUsl, KOTOpas ClocOOHA BbI3BATHh B 3A ONIYLIEHUE CBe-
Ta. CBETOBast YyBCTBUTEIBLHOCTh MOKET U3MEHSTHCS B BEChbMa IIMPOKUX MpeJieax
BOCITPUHUMAEMBIX SIPKOCTEM. JTa cmocoOHOCTh 3A Ha3bIBAETCS 3PUTEIBHON ajiarl-
Taruen.

Konmpacmnas 4yBCTBUTENBHOCTh XapaKTEPU3YET PANMUUTEIBHYIO (YHK-
LUIO IJ1a3a. Y CJIOBHEM, IMO3BOJISIIOIIMM YBUIETh OOBEKT, SIBISETCS HAJIWYHUE sIp-
KOCTHOI'O KOHTpacTa MeXJy HUM U poHoM. CrOCOOHOCTH II1a3a pa3inuyaTh €Ba
3aMETHBIE Pa3HOCTU SIPKOCTEed 0003HAYaeTCs TEPMUHOM KOHTPACTHAs 4yBCTBU-
TeNbHOCTh. OHA XapaKTepHU3yeTCss TEM MUHUMAJIbHBIM Pa3IMYMEeM B YPOBHSX Sp-
KOCTH JeTajdu U (OoHa, MPU KOTOPOM IJIa3 B COCTOSSHUM BOCIPUHUMATh OOBEKT
JAHHOT'O pa3Mepa MpH 3a1aHHOM IPKOCTH (POHA.

[Ipu 3puTenbHON paboTe BakHA U CKOPOCTh PA3NMUYEHUS OOBEKTA.

B 1npou3BOACTBEHHBIX YCIOBHUSIX HEOOXOAMMO, YTOOBI JETAd W MEIKHE
IpeAMEThI, KOTOpble 00padaTHIBAIOTCS, PA3IMYAIUCH B BO3MOXKHO 00Jiee KOPOTKUI
IPOMEKYTOK BPEMEHH, TO €CTh 0COOYIO pOJIb UTPAET CKOPOCTh WIIA OBICTPOTA 3pH-
TeIbHOrO BocHpusATus. [IposiBneHue MHTErpaibHOW (PYHKIMHU 3pUTENIHHOIO amma-
paTa — OCTPOThI BOCHPUATHUSI — BO BPEMEHHU XapaKTEepPU3yeT 3pUTEIbHYI0 padboTo-
CIIOCOOHOCTb.

Brinonaenue 3puTenbHON paboThl MPU HEOCTATOYHOW OCBEIIEHHOCTH MOKET
IPUBECTU K PA3BUTHIO HEKOTOPHIX JA€(PEKTOB II1a3a.

JleeKTrl r1a3a qemsT Ha ABa OCHOBHBIX BHJA:

a) OTM30PYKOCTH JIOKHASI 1 HICTUHHAS,
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Ipuyunoii pazeumus 61U30PYKOCIU KPOME HACIEOCMBEHHBIX (haKmopos
MOodcem ABAMbCSL OOIbULASL 3PUMETILHASL HAPY3KA, 8bINOJIHAEMASI NPU HeOOCma-
MOYHOU OCBEUYEHHOCTI.

0) TaIbHO30PKOCTh UCTHHHAS U CTapUecKasl.

Y monoowix nrodeti baudsicaiiuas mouxka siCHO20 8UOEHUsL HAXOOUMCS HA PAC-
cmosanuu 7 — 10 cm, no mepe cmapenus xpycmanux mepsem c80i0 1ACMUYHOCb
U OuUdICAUUAsE MOYKA SCHO20 BUOEHUSL OMOOB8ULAEMCL 6Ce Oanbule U 0anblle —
passusaemcs cmapyeckas 0aibHo30pKocmy. Eciu Monoodot pabomHuk npu Heoo-
CMAMOYHOU 0C8EUJeHHOCU MONCEM PACCMAMPUBAMb MeTKUe NpeoMembl Ha pac-
cmosinuu 30 — 40 cm om enaza, mo pabomHux co cmapyeckou 0aibHO30PKOCHbIO
00J11CeH UCNONB308aMb TUOO 0UKU, TUDO YEETUUUBAMb OCEEUJEHHOCHb 00 ONMU-
MATbHBIX BEIUYUH, NPU KOMOPBIX YCUNEHUE ONMUYECKOU CUbL 211a3a NPOUCXOOUM
3a cuem 3pauxo602o pegnexca. Pannee pazsumue cmapueckou 0anbHo30pKocmu
UHO20a PACCMAMPUBAEMCS KAK NPODECCUOHATLHAS NAMOIO2USL.

HopMupoBaHue u yCTPOMCTBO OCBELICHMS.

[Ipy1 HOpMUPOBAHNH OCBEIIEHHOCTH POU3BOJCTBEHHBIX TOMEILICHH pera-
MEHTHPYETCS €€ MUHUMAJIbHBIA TJOTYCTUMBIN YPOBEHb B 3aBUCHUMOCTH OT Xapak-
TEPUCTHUK U BUJIA BHITIOJHAEMON 3pUTEIHLHON paOOTHI.

BriOop 3HaueHU HOPMUPYEMBIX MapaMETPOB OCYIIECTBISCTCS B COOTBET-
CTBUH CO

CHulI 23 — 05 — 95 «EcTecTBeHHOE M HCKYCCTBEHHOE OCBEIIICHHUEY.

Bce 3pumenvnuie padomut (3P) MOXHO pa3euTh HA TPU OCHOBHBIX BU/IA.

K nepBomy Buay cinemyer oTHecTd Bce 3P, mpu BBIITOTHEHHM KOTOPBIX HE
TpeOyeTCsl UCTOJIb30BAHUE ONTHYECKUX MPUOOPOB (puc. 2). Ilpu 3ToM 00BEKT paz-
JMYCHUS MOKET HAaXOUThCA KakK OJIM3KO, TaK U JAJIEKO OT Tiias.

Hewouram
cearc

«lnas»

/ A Ipmensras pat o
(Orveran

E0CHPLANILA)

Puc. 2. 3P 6e3 ucrnosnb3oBaHusi ONTHYECKUX MPUOOPOB

Ko Bropomy Buay 3P (puc. 3) oTHOCSTCS Takue padOTHI, MPU BBHITIOJTHEHUU
KOTOPBIX TPeOyeTCsl MCIOIB30BaTh OMTHYECKUE MPUOOPHI (JTYIIbI, MUKPOCKOIIBI U
T.J.), TaK KaK pa3Mep paccMaTpruBaeMoro 00bEKTa He MOXKET ObITh BOCTIPUHSAT TJla-
30M J1a)K€ MPHU BBICOKUX YPOBHSX SIPKOCTH.
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Herormmm:
CEETA

‘G}' igur=ca

Onrrgeckad opubop

OBEEHT EOCTI{H AT

Puc. 3. 3P ¢ ucnosib30BaHUEM ONTHYECKUX MPUOOPOB

K tpersemy Buny 3P (puc. 4) oTHOCATCS paOOTHI, CB3AHHBIE C BOCIIPUSATUEM
uHbOpMaIIMU C 3KpaHa, MPU KOTOPBIX UMEIOTCS 0coOble TpeOOBaHUs K OpraHU3a-
IIUU TIPOU3BOICTBEHHOTO OCBEIICHHUSI.

CEEERT BOCTIPHATHA

—‘? @{{1‘ Ta%
/ CEETOBOH TTOT 0K

Puc. 4. 3P, cBa3aHHbIC ¢ BOCIPUSATHEM HH(DOPMAIIUU C DKpaHa

XapaKkTepruCTUKaMU 3pUTENIBbHOMN pabOThI ABIISIOTCS:

e pa3mep o0beKTa pa3judyeHHus (IIPU YCIOBUU €0 yJaJeHUs OT IJ1a3a He
oonee yeM Ha 0,5 M) — HAaMMEHBIINI pa3Mep paccMaTpUBAEMOro MpeaMeTa, OT-
JIENBHOM ero 4acTu WM JnedexTa, KoTopeie TpeOyeTcs pa3auduTh B MpoIecce pa-
OOTHI;

e KOHTpacT 00beKTa pasaudenus ¢ ¢ponom (K) — onpenensiercss oTHO-
IIeHUEM a0COIOTHOM BEJIMYMHBI PA3HOCTU MEXIY SPKOCThIO 00BeKTa M (poHa K
sapkocTu (oHa

i
Ly

KonTtpact o0bekTa paznudeHus: ¢ GOHOM CUUTACTCS: OOJbIIMM — 3HAYECHUK
K Gonee 0,5 (00beKT U QOH Pe3KO OTIMYAIOTCS MO SIPKOCTH); CPEIHUM — 3Haye-
Hue K Haxomurcs B npomexytke ot 0,2 10 0,5 (00bekT u (oH 3aMETHO OTIUYa-
I0TCS TI0 SIPKOCTH); MaJibIM — 3HaueHue K menee 0,2 (00BekT U ¢HoH MaIo OTIIH-
YaroTCs MO SIPKOCTH);

e cBerTsioTa (pOHA — CBETJIOTAa MOBEPXHOCTH, MPHUIIETAIONICH HEMmOoCpeI-
CTBEHHO K 00BEKTY pa3ndyeHus], Ha KOTOpoi oH paccMmarpuBaercs. DoH cunrTaeTcs
cBeTiibIM 1ipH p > 0,4 (p — k03P PHUIHEHT OTpaskeHUsST TOBEPXHOCTH); CPETHUM —
npu p ot 0,2 10 0,4, TemubimM — 1ipu p < 0,2.

Yem MeHblIe pa3zMep 00bEKTa paziuueHus (0 ONpeAeseHHOro Ipenesia) u
KOHTPAacT ero ¢ (JOHOM W 4eM OJMXKE ero HeoOXOIUMO paccMaTpuBaTh, TEM OH
TpyAHEe BOCIIPUHUMAETCA I1a30M. TakyKe TPYyAHO BOCIPUHUMATH OOBEKT OOBIIO-
ro pa3Mepa ¥ HaXOSIIHICS JaaeKo, HO IUI0X0 OCBenleHHbIN. Clie10BaTeNbHO, NS
HOpMaJbHOM pabOThl 3pUTEIBHOIO aHaJM3aTOpa €My HEOOXOAMMO MPEeNbSABISATH
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O0OBEKTHl HE MEHEE OMPENIeICHHOTO pa3Mepa U KOHTpacTa ¢ (pOHOM U TpH JOCTa-
TOYHON OCBEIICHHOCTH.

B cootBerctBun co CHull 23 — 05 — 95 «EcTecTBeHHOE M MCKYCCTBEHHOE
OCBEIICHHE)» BCE 3pUTENIbHBIC PA0OTHI, BHIMOJIHsAEMbIE O€3 UCTIOIb30BaHUS ONTHYE-
CKUX IPUOOPOB XapaKTEPUIYIOTCS:

®  paspadom 3pumenvHol pabomuvl, KOTOPBIA OMpeNEesieTcss B 3aBUCUMO-
CTH OT pa3Mepa OOBEKTa Pa3IMYCHHUsI, TO €CTh B 3aBUCHUMOCTH OT TOYHOCTH BHI-
MOJIHAEMOU 3pUTEIBHON pabOTHI;

®  100pa3psa00M 3pUmeNbHOU pabomvl, KOTOPBINA OMpPEaesieTCs] COUETaHU-
€M KOHTpacTa 00beKTa pa3inueHus ¢ JOHOM U CBETJIOTHI (oHa; it OOIBIIMHCTBA
pa3psIoB 3pUTETHHON pabOThl CYHIECTBYIOT IO YEThIpe mojapaspsiaa: a, 0, B, T;
HaIpuMep, MOAPA3PSI «a» 03HAYAET, YTO KOHTPACT 00BbEKTa pa3IuueHUusl ¢ POHOM
— MaJbli, a XapaKTepucTUKa JOHa — TEMHBIH.

J1J1st pa3IMYHBIX BUJIOB OCBEIICHUSI HOPMUPYEMbIE MTOKA3aTeN Pa3TuYHBbI.

Ilpu uckyccmeennom oceewenuu 6 coomgeemcmeuu co CHull 23 — 05 — 95
0J151 Kax#co020 paspsoa u noopaspsoa 3pumenvHol pabomsl HOPMUPYIOMCSL:

® OCBElIeHHOCTH B JIK,
* MoKa3aTejb 0C/IeIIEHHOCTH P,
e ko3dpduument nyabcauuu K, %.

HopwmupoBanHbie 3Ha4€HHST OCBEIIEHHOCTH B JIFOKCAX, OTJIMYAIOIINECS Ha O/I-
HY CTyIIeHb, ClieayeT npuHUMaTh B cootBeTcTBUM co CHull 23 — 05 — 95 mo mika-
ne: 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.

OceewenHocms npu UCHONb308AHUU JIAMN HAKATUBAHUS Clle0yem CHUMCAMb
IO IIIKAJIC OCBEIIEHHOCTH:

®  Ha OJHY CTYNCHb MPH CUCTEME KOMOMHHPOBAHHOTO OCBECIICHUS, €CITH
HOpMHpYyeMasi OCBEIICHHOCTh cocTaBisieT 750 1k u Goiee;

®  TO K€ MPU CHCTeMe 001Iero ocenieHus s paspsaos | — V, VI,

e  Ha JIBE CTYNECHHU IIPU CHUCTEeME oOIIero ocemnieHus mjs paspsaos VI u
VIII.

o  Hopmul oceewyennocmu no CHull 23 — 05 — 95 credyem nosvruams Ha
OJIHY CTYIICHb IIIKAJIbI OCBEIIIEHHOCTH B CICAYIONIUX CIIyqasix:

e mpu pabortax | — IV pa3psnos, ecnu 3putenbHas padoTa BHIMOTHACTCS
0oJee MOJIOBUHBI pabOyero JIHS;

¢  [pU TOBBIIMICHHON OIMACHOCTH TpPaBMAaTH3Ma, €CIH OCBEIICHHOCTH OT
cuUcCTeMbl 00Iero ocpenieHus coctapisier 150 ik u MeHee (paboTa Ha JAUCKOBBIX
nuiax v T.11.);

® [pU CHCIUATBHBIX MMOBBIIICHHBIX CAHUTAPHBIX TPEOOBAHUAX HA TIPEII-
NPUATUSX THIIEBOH M XUMHUKO-(papManepTHiIecKol MPOMBINUICHHOCTH), €CIN
OCBEILIEHHOCTD OT CUCTEMBI 0011eT0 ocBemeHus — 500 K u MeHee;

® [pU OTCYTCTBUU B TOMEIICHUHM E€CTECTBEHHOTO CBETa M TOCTOSHHOM
npeObIBaHUM PAOOTAIOIINUX, €CIU OCBEUIEHHOCTh OT CUCTEMbI OOLIEr0 OCBEIEHUS
— 750 51K 1 MeHee;
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®  [pH NOCTOSHHOM IIOUCKE OOBEKTOB Pa3IMUEHUs] HAa TOBEPXHOCTH Pa3-
mepom 0,1 M2 u Gonee;
e B IOMEIIEHHUSAX, TJIe 6oJiee MOJOBHUHEI paboTaromux crapiie 40 ner.

[Tpu HaTUYHK OJTHOBPEMEHHO HECKOJIBKUX MPU3HAKOB HOPMbI OCBEIIICHHOCTH
CIIEyET MOBBIIIATH HEe 0OJiee YeM Ha OJIHY CTYIICHb.

IIpu ecmecmeennom u coemeugenHom oceewenuu ¢ coomsemcmsuu co CHull
23 — 05— 95 0na kascooeo paspsada 3pumenvHol pabomul 8 3a8UCUMOCTIU OM XA -
PAKmMepucmuxu oceeujenus (6epxmee, 60K08oe UlU KOMOUHUPOBAHHOE) HOPMUDY-
emcs ko3¢ Ppunuent ecrecreenHoi ocsemeHnoctu KEO.

KEO - 5T0 oTHOIIIEHHE €CTECTBEHHOW OCBEIEHHOCTH, CO37]aBaeMOl B HEKO-
TOPOM TOYKE 3a/IaHHON TUIOCKOCTH BHYTPH TOMEIICHHS CBETOM Heba (Hemocpes-
CTBEHHO WJIHM TIOCJEC OTPKEHWH), K OJHOBPEMEHHO HW3MEPCHHOMY 3HAYCHHIO
HapY>XKHOW TOPU30HTAIBHON OCBEIICHHOCTH, CO3/1aBaéMON CBETOM ITOJTHOCTBIO OT-
KPBITOTO HEOOCBO1a, BRIPAKCHHOE B TIPOIICHTAX:

KEO = &1[}[} , %0
Hap

B nebonvuux nomewenusix npu 0OHOCMOPOHHEM OOKOBOM eCmeCmEeHHOM
oceewenuy HopMupyercss MuHuManbHoe 3HaueHue KEO B Touke, pacnosnoxeHHON
Ha [epEeCEeYCHUN BEPTUKAIBHON INIOCKOCTH XAPAaKTEPHOI'O pa3pe3a NOMEIICHUS U
YCIOBHOM paboyeil MOBEPXHOCTH Ha pACCTOSIHUM 1 M OT CTEHBI, HanboJjee yJaneH-
HOW OT CBETOBBIX IIPOEMOB, a MPHU JIBYCTOPOHHEM OOKOBOM OCBEIICHUU — B TOUKE
[IOCepEANHE ITOMELIEHHUS.

Ilpu eepxnem unu KOMOUHUPOBAHHOM €CMECMBEHHOM OC8eujeHUuU HOPMUPY-
ercs cpennee 3HaueHMe KEO B Toukax, pacrosoKEeHHBIX HA MEPECEUCHUN BEPTH-
KaJIbHOM MJIOCKOCTH XapaKTEPHOTO pa3pe3a MOMEILIEHUs U YCIOBHOM pabouel mo-
BepxHOCTH (1 nona). [lepBast 1 mocyieIHsAsI TOUKH MIPUHUMAIOTCSL HA pacCTOSTHUU
1 M OT MOBEPXHOCTH CTEH (MEPEropOOK) HUIH OCEH KOJOHH.

Hopmupyemsbie 3HadeHnst ocBenieHHOCTH, peramentupyembie CHull 23-05-
95, npuBOIATCS B TOUKAX €€ MUHUMAJIBHOTO 3HAaY€HUsI Ha paboyell MOBEPXHOCTH
BHYTPH MOMEIIEHUN JUIsl Pa3psIIHBIX UICTOYHUKOB CBETA, KPOME CIELMAIBHO OTO0-
BOPEHHBIX CIIy4aeB; JUIsl HAPY>KHOTO OCBELEHUS — JJIs JTF0OBIX HCTOYHHUKOB CBETA.

Jliis ocBeleHus TOMELIEHUH ClieyeT UCIoIb30BaTh, Kak MpaBuio, Hauboee
HKOHOMUYHBIE pa3psiiHble JaMIibl. Vcronp30BaHne TaMil HaKallMBaHus JUIst 0011ie-
IO OCBEIIEHHs JONMYCKAETCA TOJBKO B CIydae HEBO3MOXHOCTH WJIM TEXHUKO-
KOHOMUYECKOM Helenecoo0pa3HOCTH UCTIOIb30BaHUS Pa3PsIIHbIX JaMIL.

JI1s1 MECTHOTO OCBELIEHUSI KPOME Pa3psAIHbIX HCTOYHUKOB CBETA CIEAYET UC-
MOJIb30BATh JIaMITbl HAKAJIMBAHUs, B TOM YHUCJE U TaJOreHHble. [[puMenenune kce-
HOHOBBIX JIaMII BHYTPY OMENIEHU HE TOITyCKAETCS.

B 1abn.1 mpexncraBieHbl HOpMUPYEMbIE 3HAUYEHHUS JUJISl PA3IMUYHBIX BHUJIOB U
cucteM ocselenusa B coorserctsuu co CHull 23-05-95 .

Taomuma 1

Pa3psiabl 3puTebHBIX padoT
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XapakTepucTHKA 3pUTeIbHON pado- | HamMeHnbmmii pas- Pa3psn 3pu-

ThI Mep 00beKTa pa3- | TeJbHOU padoThI
JIHYEHHUSI, MM

HawuBricmieit TouHOCTH Memnee 0,15 I

O4eHb BBICOKOW TOYHOCTH Ot 0,15 10 0,30 I

BrIcokoi TouHOCTH Ot 0,30 10 0,50 11

CpenHeil TOUHOCTH Cs.0,5 10 1,0 vV

Majioii TOYHOCTH Cs. 1,0 105 V

['py6ast (04eHb MajIOi TOUHOCTH) bonee 5 VI

Paborta co cBersimmmucs marepuanamu | bonee 0,5 VII

Y W3JICNIMSIMU B TOPSYMX II€Xax

OO6uiee HaOMIOACHUE 32 XOJA0M POU3- - VI

BOJICTBEHHOTO ITpoI1iecca

XapaKTepl/ICTI/IKI/I HCTOYHUKOB MCKYCCTBECHHOTI'O OCBCIICHUSA

CeemunbHukom Ha3bIBAETCS OCBETUTENBHBIA MPUOOP, OCYIIECTBISIOUINIA
nepepacipeeieHie CBETOBOIO MOTOKA JaMIlbl BHYTPH 3HAUUTENBHBIX TEJIECHBIX
YTJIOB.

CBETUIIBHUK COCTOUT U3 IAMAIbL U ApMamypbi.

KaxxnoMy CBETMJIBHHKY, 32 HCKIIOYEHHEM CBETHJILHUKOB CIELUATIbHOIO
Ha3HA4YeHMs] M JJIs YCTAaHOBKM Ha TPaHCIOPTE NpUCcBauBaeTcss mH@p (ycIoBHOE
0003HauYCHHE).

CrpykTypa mmdpa Takosa:

A I N T Y R U U T (S R T IR (A I

rae 1 — OykBa, o003Havaronas ICTOYHUK cBeTa (H — mammbl HakaMBaHust 001LErO
npumeHenusi, P — pryrasie namnsl Tuna JAPJI, JI — npsiMbie TpyOuaThie JTIOMUHEC-
IEHTHbIC JaMIibl, 11 — KBapiieBbIe TaJIOT€HHBIC JIaMITbl HaKauBaHusl, [ — pTyTHBIE
namibl Tuna J[{PU, K — narpueBsie nammsbl, K — kceHOHOBBIE TpyOUaTthbie U T.1.);

2 — OykBa, o0o3Havaromas cnocod ycraHoBku cBetuibHuKa (C — moaBecHsbie, 1 —
MOTOJIOUHBIE, b — HacTeHHbIe, B — BcTpanBaemble U T.11.);

3 — OykBa, o003HayaroIas OCHOBHOE HazHaueHue cBeTuiabHuka (I1 — mist mpo-
MBIIUIEHHBIX Tpeanpusatuii, O — 1 oOIeCTBEHHBIX 3aHul, Y — JJIsl HAPY>KHOTO
ocBernieHus, P — 11t pyTHUKOB M MIaxT, b — 117151 OBITOBBIX TOMEIICHH );

4 — ney3nagHoe uucio (01-99), o6o3Hauaroiee HOMEp cepuu;

5 — uncno, 0003HavaroIIee KOJIMYECTBO JaMIT B CBETWIILHUKE (JJ11 OJTHOJIAMIIOBBIX
CBETUJILHUKOB 4MCJIO | HEe yKa3bIBaeTCsA U 3HAK * HE CTaBUTCS, a MOIIHOCTh YKa-
3BIBAETCS HETIOCPEACTBEHHO IOCJE THPE);

6 — uncyo, 0003HaYaroIIee MOIHOCTE JIAMIT B BaTTaXx;

7 — tpex3Haunoe yucio (001-099), o6o3nayaroiiee Homep MOoaUPUKALIY;

8 — 0003HaueHHE KIMMATHYECKOTO HCIOJHEHUS U KaTeropuH pa3MEIIeHHs CBe-
TUJIbHUKOB.
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O6o03Ha4YeHNE CTETIEHH 3alUThI OT MBUIN ¥ BOJBI COCTOUT u3 OykB IP 1 nByx
nudp, meppas U3 KOTOPHIX O0O3HAYAET CTEMNEHb 3alUThl OT IPOHUKHOBEHUS
BHYTPb CBETHJIbHUKA MBLUIN, BTOpas — OT BoAbL. [Ipumep o6o3Hnauenus 1P44.

Baxnenien CBETOTEXHUUYECKOW XAPAKTEPUCTUKON CBETUJIbHUKA SIBJISICTCS
ceemopacnpeoenetue, T.€. pacrpeiejeHue ero CBeTOBOIo MOoToKa B IPOCTPAHCTRE.

B 3aBucHMOCTH OT OTHOIIIEHUSI CBETOBOTO MOTOKA, HAMPABISIEMOTIO B HUXK-
HIOIO TTOJTycdepy, K MOJHOMY CBETOBOMY IMOTOKY CBETHJIBHUKH MOJIPA3ICISIOT Ha
MATh KJIACCOB.

XapakTepUCTUKON CBETUIILHUKOB TaKyKe SIBISCTCS Kpugdas Culvl C8emd
KCC. Tlon KCC nmonumarot rpadvk 3aBHCHMOCTH CHJIBI CBETa CBETHJIHHUKA OT
MEPHUANOHAILHBIX U AKBAaTOPUATIBHBIX YTJIOB, MOTy4aeMbIli CEYCHHEM ero (OTO-
METPUUYECKOTO Tella TIOCKOCTBIO WM MOBEPXHOCTHIO. Domomempuieckoe meno
CBETWJIbHMKA — 00JacTh MPOCTPAHCTBA, OTPAHUUYEHHYIO MOBEPXHOCTHIO, SBIISIO-
niefcsa reoMeTpUIECKUM MECTOM KOHIIOB PaJINyCOB BEKTOPOB, BBIXOSIIUX U3 CBE-
TOBOT'O LICHTPA CBETUJILHUKA B COOTBETCTBYIOIIEM HAMPABJICHUHU.

CumMeTpuYHbIE CBETHJIBHUKHM B 3aBHcHUMOCTH oT (popmbl KCC mompaszne-
JISIFOTCSL HA CEMb TUIIOB:

Tabmuia 2

Tun KpuBOM CHJIBI CBETA

0Oo0o03HaueHue HaumMmeHoBaHue

KOHICHTPHUPOBAHHAS

riryookas

KOCHHYCHAsl

MTOTYIIAPOKAsI

IUPOKAst

paBHOMEpHas

QIZEI=M=ITA

CHUHYCHas

Tun KCC 11 pa3nuyHbIX CBETHJIBHUKOB YKa3bIBA€TCS B CIIPABOYHBIX TaOIMLIAX
Jlamnbl HaKaJIUBaHUA

TexHuueckue JaHHBIC JIaMII HaKaJIMBaHUWA ITPUBCICHEI B Ta01.
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Tadomuma 3

TexHuueckue JAHHbIC JJaMII HAKAJINBAaHUA oﬁmero Ha3HAYCHUSA

MomnocTs, | Tun CBeToBOM MOTOK, JIM, JIaMI TPH Pa3zmep, Mmm
Bt JIaMIIbI HanpsbKeHUH, B, paBHOM
127 127- 220 220- D L H
135 235
15 B 135 110 105 85 61 107
25 B 260 195 220 190
40 b 490 370 400 300 61 114
40 BK 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"azopa3psiaHble JJaMIIbI

["a3opa3psHbie JamIbl MOJPA3ACISIOTCS Ha JTIOMUHECHEHTHBIC JIaMIlbl (HU3KOTO
JIaBJICHHS) U JIaMIIbl BHICOKOTO JIaBJICHUS (PTyTHBIE, HATPUEBbIC, U METAJLJIOTaJIO-
T€HHBIE TYTOBBIE JIAMIIbI).

JIroMuHeCcIeHTHBIE JIaMIIbI

TexHuyeckue naHHbIe OCHOBHBIX THUIIOB JIJI mpuBenensl B TabI. 3.
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Tab6mumna 4
TexHuveckue JaHHbIE JIOMUHECIEHTHBIX JIAMIT

Tun Moi- Hanpsixe- | Tox CBeToBOM MOTOK, M, ociae 100 1 ro- | JInnHa 1aMIbl, MM Jna- I'OCT,
JIaMIlbl | HOCTh, BT | HUE Ha | JlaM- | peHus METD, TY

jJamie, B eI, A MM

HOMUHAJIb- | MUHUMAaJIb- | pacdeT- | 0e3 co
HBIN HBIU HO€ 3HA- | IUTBIPb- | LUTBIPb-
YEHUE KOB KaMu

JIb4-1 |4 30 0,15 |[100 — — 136 150 TY
(2) 6 46 0,15 |220 — — 212 226 16 16.535.37
JIb6-1 |8 61 0,17 |360 — — 288 302 4-70
(2)
JIB8-3
JIALL1S- 500 450 475 I'oCT
4 590 530 560 6825-70
JIJ115-4 |15 54 0,33 |[675 605 640 4374 451,6 27
JIXb15- 700 630 665
4 760 680 720
JITB15-
4
JIb15-4
JIAL20- 820 735 780 Ioct
4 920 825 870 6825-70
J17120-4 |20 57 0,37 [935 840 890 589,8 604,0 40
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JIXB20- 975 875 925
4 1180 1060 1120
JITB20-
4
JIB20-4
JIJIL30- 1450 1305 1375 I'OCT
4 1640 1475 1560 6825-70
J17130-4 | 30 104 0,36 |1720 1490 1605 894,6 908,8 27
JIXB30- 1720 1545 1635
4 2100 1890 1995
JITB30-
4
JIB30-4
JIJIL140- 2100 1890 1995 I'OCT
4 2340 2105 2225 6825-70
JIJ140-4 |40 103 0,43 | 2600 2340 2470 1199,4 |1213,6 40
JIXB40- 2680 2320 2450
4 3000 2700 2850
JITB40- 2000 — 2000
4
JIB40-4
JIXB114
0-1
JIAL165- 3050 2745 2900
4 3570 3210 3390
JIJ165-4 3820 3435 3630
3980 3580 3780 rocT
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JIILI80- 3560 3200 3380 I'oCT

4 4070 3660 3865 6825-70

JIJ180-4 4440 3995 4220

JIXB80- 4440 4165 4300

JIXB150 | 150 90 1,9 8000 - - 1500 1524,2 40 TYOCII.
539.013

JIbP4 4 36 0,1 100 - — TY

JIbP4-2 34 0,15 (110 - — 136 140 16 16.535.48
9-71

JIBP40- |40 103 0,43 |2250 1199,4 | 1213,6 40 TY

1 2080 16.535.55

JIXBbP4 8-71

0

JIBP80- | 80 102 0,805 |4160 1500,0 |1514,2 40 TY

1 3460 16.535.55

JIXBP8 8-71

0
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Jlamnbl THnOB IPJI (pTYTHBIE J1aMIIbI BLICOKOI'0 JABJICHUSA ¢ UCIIPABJICHHOMN
LBETHOCTBIO; AyroBasi, pTyTHas, ¢ JIOMUHO(Popom)

Texuuueckue aanueie jamn JIPJI npuBenens B Ta0. S.

Tabmuma 5

TexHHUYeCKHE JaHHbIE JIAMII PTYTHBIX AYTIOBbIX BBICOKOI'O JaBJC€HUSA C UC-

HpaBHeHHOﬁ IBETHOCTBIO

Tun Momnocts, | Hanpsokenue Tox mamrsbl, A CsetoBoii | Pa3mep, Tun
Bt Ha Jlamie, B MOTOK, MM IIOKOJIA
JIaMIIbl pabouuii | myckoBoit | am,mo- | D | L
cie 100 u
TOPEHUS
JIPJI80 80 115 0,8 1,68 3200 81 |[165
JAPJI 125 | 125 125 1,25 2,6 5600 91 |184 | E27
JIPJI250 | 250 130 2,15 4,50 11000 91 | 227
E40
JIPJ1400 | 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
Tabmauia 6

TexHuueckue AAHHBbIC CBETUWJIBHUKOB IJIAA MPOU3BOJACTBCHHBIX HOMeHIeHI/Iﬁ C
JIOMHUHECIICHTHBIMHU CBETHJIbBHUKAMHU

Tun cBeTHJILHUKA Tun namnel | Tunm KCC | KIIJA % | T'adapurtHbIe
pa3Mepbl, MM

JIBI106-5x65 JIb65 | 52 1630x545x410
JICT102-2x40 JIb40 | 75 1234x280x159
JICII102-2x65 JIb65 | 75 1534x280x159
JICIT13-2x40 JIb40 J 75 1246x480x154
JICIT13-2x65 JIb65 J 75 1546x480x154
JIBI104-456x% JIb65 | o1 1630x545x405
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Tabnuna 7
CHull 23-05-95 «EcTecTBeHHOE M HCKYCCTBEHHOE OCBEIIECHUE)
HcKycCcTBEHHOE OCBEIICHUE EctectBen- |CoBMelieH-
y
1
s § = HO€E OCBeEIIe- [HOE OCBEIIe-
= & g HHE HHe
g 8 |zl = 3
o 5| § S| S OCBEIIEHHOCTD, JIK CoueTtanue KEO, e, %
= /M
5 = 5 Q | ) HOPMHPYEMBIX
= 2 7| &lg & $£ | upu cucTeMe KOM- | TIPH CH- PMHPY
= 2 = = o o) BEJIMYNH MTOKa-
& =R B ot S OMHUPOBAHHOI'O | CTEME 00- = b = | d
“ =EZ|S|s s = 3aTeiIs Oclen- | = © | & ~ © | m
S S 2 5|€ % S OCBEIIECHUSA LIETO EZ |0 HE |o
S S| B2 2 < JEHHOCTH U | = I | O = 5 | o
= BE| SIS S = OCBeIIIC- s 2| s s 2 | s
o = 2| g 3 o kod(puimental 5 § | 3 5540
= 58| 5| = HUS 2 2|2 221
53 2 Sla 5 5 mylbCallil | X = | © = 213
GH) = cﬁ = | Q < QH) 0 o o | % o @ (=
& AR = aQ, & BCETO | B TOM YHC- P K% |2 5|88 [RE 18 E
S 4 Z 5| &8 E < © E © E
== S8 98 2 & Iie oT 06- s Z |80 |EZiED
< S T o~ |E| = > 11ETo Eg | B H|g=2{EH
Hawusbicmiei Tou- Me- | | | a| Mansiii |Temusiii| 5000 500 - 20 10 - - 6,0 2,0
HOCTHU Hee 4500 500 - 10 10
0,15
0 | Manerii | Cpen- | 4000 400 1250 20 10
Cpennanii| wuit | 3500 400 1000 10 10
TemubIi
B | Mansnii | Cser- | 2500 300 750 20 10
Cpenuuii nwiit | 2000 200 600 10 10
bons- | Cpen-
oM HUU
TemubIi
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Cpennuiif Cser- | 1500 200 400 20 10
Boib- aeri | 1250 200 300 10 10
i1 0)71 «
« Cpen-
HUM
(OueHb BBICOKOH Or | Il Maunsiii | Temusriii| 4000 400 - 20 10 4.2 15
TOYHOCTH 0,15 3500 400 - 10 10
Jifo)
0,30 Mansiii | Cpex- | 3000 | 300 750 | 20 | 10
Cpennuii| Hui 2500 300 600 10 10
TemHBIM
JIBIN Cser- | 2000 200 500 20 10
Cpemuuii| neii | 1500 200 400 10 10
boms- | Cpen-
i (0)71 HUMN
TemHBIN
Cpennuiif Cser- | 1000 200 300 20 10
Bounb- JIBIA 750 200 200 10 10
10(0)1 Cser-
<< JIBIN
Cpen-
HUM
Bricokoii Tounoctu| Ot | I Mauisnii |Temusiii| 2000 200 500 40 15 3,0 1,2
0,30 1500 200 400 20 15
450 Mauiit | Cpen- | 1000 | 200 300 |40 15
: Cpenuuii| Hui 750 200 200 20 15

TemubIn
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Maismi | Ceer- | 750 200 300 40 15
Cpenuuii| nbId 600 200 200 20 15
Bbonb- | Cpen-
00 (0)7 HUM
TemHbIM
Cpennnii Cser- | 400 200 200 40 15
bons- JIBIN
00 (0)7 <<
<< Cpen-
HUM
Cpenneit Tounocta | Ot | IV Maismii |Temusi| 750 200 300 40 20 15 2,4 0,9
0,50
no 1,0 Maunsiii | Cpen- | 500 200 200 |40 | 20
Cpennuii| Hui
TemHBIN
Majsmi | Ceer- | 400 200 200 40 20
Cpennuii| JbIi
bons- | Cpen-
0 {0)1 HUMN
TemHbIN
Cpennuii| Caer- - - 200 40 20
bons- JIBIN
0 {0)1 <<
<< Cpen-
HUM
Mamnoii tounoctu (Ot 1,00 V Mangiii | Temnsrii| 400 200 300 40 20 1 1,8 0,6

10 5,0
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Maneiii | Cpen-
Cpenuuii Huit
TemHbIN

200

40

20

Maunsrii | CBert-
Cpennuii| bt
bons- | Cpen-
00 (0)7 HUM
TemHbIM

200

40

20

Cpennnii Csert-
bo- JIBIN
JIBINOH «
« Cpen-
HUM

200

40

20

['pybast (oueHn ma-
JI01 TOUHOCTH)

boiee
5

VI

He3aBucumo ot
XapaKTEPUCTHUK
¢boHa 1 KOHTpacTa
o0BeKTa ¢ hoHOM

200

40

20

1,8

0,6

Pabora co cBeTs-
IIIUMUCS MaTepHa-
JIAMH ¥ U3IETUSIMU

B TOPSYUX IEXax

Boiee
0,5

VIl

To xe

200

40

20

1,8

0,6

OO01iee HaOmrO1E-
HHUE 32 XOJIOM TIpO-
HU3BOJCTBEHHOIO
mporiecca:

VI




38

ITOCTOSIHHOC

To xe

200

40

20

1,8

0,6

MIEPUOINYECKOE

IIPU MMOCTOSIHHOM
peObIBAHUH JIIO-
el B MIOMENIEHUN

To xe

75

0,3

0,7

0,2

NIEPUOINMUECKOE
P TIEpUOIUYIE-
CKOM TpeObIBAaHUU
JIOJIEN B MIOMELIE-
HUU

To xe

50

0,7

0,2

0,5

0,2

OO6mee nabdmrone-
HHUE 3a UHKEHEP-
HBIMHU KOMMYHHKa-
ASIMH

To xe

20

0,3

0,1

0,2

0,1

Ilpumeuanusn

1. s moapaszpsina Hopm ot | a 1o |11 B MOkeT mpuHUMATHCS OJTUH U3 HAOOPOB HOPMHUPYEMBIX MTOKa3aTeNeH, TPUBEICHHBIX IS

JIAHHOTO TIoJIpaspsijia.

2. HanMeHnbIe pa3Mepbl 00bEKTa PA3IMUYCHUSI K COOTBETCTBYIOIIUE UM Pa3psiibl 3pUTEIBHON PaOOTHI YCTAHOBJICHBI IIPH PACTIO-
JIO’KEHUH 0OBEKTOB PAa3IMUEHUS HU paccTOIHUM He Oosee 0,5 M oT ria3 padoTatouero. [Ipu yBennueHun 3Toro paccTosiHus pas-

PAI 3pUTENbHON PabOThI CIIEyeT YCTaHABIMBATH B COOTBETCTBUU ¢ [Ipunoxenuem.

3. OCBeIIEHHOCTh MPU UCIOIB30BAHUH JIAMIT HAKAJIMBAHUS CJIETYEeT CHUXKATh I10 IIKaJIe OCBEIIEHHOCTH
a) Ha OJIHY CTYINEHb IIPU CUCTEME KOMOMHUPOBAHHOI'O OCBEILIEHUS, €CJIM HOPMHUpYyeEMasi OCBELIEHHOCTh cocTaBisieT 750 ik u 6o-

nee;

0) To ke, o011ero ocBenieHus s paspsaos 1—V, VI,
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B) Ha JIB€ CTYIIEHH IIPU CUCTEME o0O1ero ocsemieHus At paspsaos VI u VIIIL
4. OcBEEeHHOCTh, TPU padoTax co CBETAMMMUCSH 00beKTaMu pazmepoM 0,5 MM 1 MeHee cieayeT BBIOMpaTh B COOTBETCTBUU C
pa3MepoM 00BEKTa Pa3InYCHHs] U OTHOCUTH UX K MOApaspsay “B”.
5. Iloka3aTenb OCIEIIICHHOCTH PEriaMEeHTHPYETCsl TOJIBKO AJIs OOLIET0 OCBELICHHUS (TIPH JIF000 CUCTEME OCBEIICHHS ).
6. KoappummmenT nynscanuu K, ykazad sl CACTEMBI OOIIETO OCBEIICHUS WM I CBETHIILHUKOB MECTHOTO OCBEIIIEHUS TTPH
cUCTEME KOMOMHUPOBAHHOTO OCBEIICHUS. K}, OT OOIIETO OCBEIICHHS B CHCTEME KOMOMHUPOBAHHOTO HE JOJKEH MpeBbImaTh 20
%.
7. llpeaycmatpuBarh cuctemy oOiero ocsemieHus ais paspsgaos I-111,1Va, IV6, IVB, Va nomyckaeTcst TOIbKO MPU TEXHUYECKON
HEBO3MOKHOCTH WJIM SKOHOMUYECKOM HEIesIecO00pa3HOCTU MPUMEHEHUN CUCTEMbI KOMOMHUPOBAHHOTO OCBEIIEHUS, YTO KOH-
KPETH3UPYETCS B OTPACIEBBIX HOPMAX OCBEILIEHUS, COTJIACOBAHHBIX ¢ ['0Cy1apCTBEHHBIM KOMUTETOM CAHUTAPHO-
AMUJIEMHUOJIOTUYECKOr0 Haa3opa Poccniickoit Penepanni.
8. B paifoHax ¢ Temreparypoit HanOosee xonoanou naruaaeBku Ho CHull 2.01.01 munyc 27" C u HUXe HOpMUPOBaHHBIE 3HA-
yeHust KEO npu coBMeIeHHOM OCBEIIEHUH CIIeAyeT MPUHUMATh 1o Tabi. 4.2.
9. B nomeneHusx, crenuaibHO MPeIHa3HAYEHHBIX /111 pa0O0Thl UM MPOU3BOICTBEHHOTO 00YyUEHUS TTOJPOCTKOB, HOPMUPOBAH-
Hoe 3HaueHne KEO noBellaercst Ha OAuH pas3psa 10 rp, 3 ¥ J0JKHO ObITh HEe MeHee 1,0 %.
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Tabauna 8
Paspsn 3purens- Hanmenbiee HopMupoBaHHOE
HBIX padoT 3nauenue KEO, e,, % npu coBme-
IICHHOM OCBEILICHUH
IIpU BEPXHEM WIH | TP OOKOBOM
KOMOMHHMPOBAHHOM | OCBELICHUU
OCBEIICHUU
I 3 1,2
I 2,5 1

Il 2 0,7
\Y, 1,5 0,5
Vu VIl 1 0,3
VI 0,7 0,2

Ipunoxenne b (CHull 23 — 05 — 95)

OINPEAEJIEHUE PA3PAJA PABOT IIPU PACCTOSAHUU OT OB BEKTA
PA3JIMYEHUA 10 I'JTA3 PABOTAIOIIEI'O BOJIEE 0,5 m

[Ipu paccrosinuu OT 00BEKTA pa3IMUEeHHUs /10 TJ1a3 padoraroniero 6osee 0,5 M pasz-
psia paboT 1o Tabiuie ciaeayeT yCTaHABIMBATh C YYETOM YTJIOBOTO pa3Mepa 00b-
CKTa Pa3InICHHSI, OTPEACIIIEMOT0 OTHOIIICHHEM MUHIUMAIILHOTO pa3Mepa 00bheKTa
paznmyenus d K pacCTOSIHUIO OT ATOTO 00BEKTa JI0 Ti1a3 padoTaromero .

Paspsin sputensHoii pabo- | Tlpeaenst orHomerHwust d/l
TBI
I Menee 0,3 * 1073
I 0103 *10° 100,6 * 103
i Cp. 0,6 102 no 1 * 107
1\ Ce.1*10%g02 * 1073
\ Cg.2* 103 10 10 * 1073
\ Cg. 10 * 103
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Pacyer ocBemieHust mo Meroay KoO3GGpuIHEeHTA UCIIOJIb30BAHUA U YAeJIbHOM
MOIIIHOCTH.

HpH IMPOCKTHUPOBAHUU OCBETHUTEIBHOU YCTaHOBKH H€O6XO,ZII/IMO PCIIUTL CJIC-
AYIOoIinu¢ OCHOBHBIC BOIIPOCHI:

L BLI6paTI> CUCTEMY OCBCIUICHUA U THUII HICTOYHHKA CBCTA,
L4 YCTAHOBUTD THUII CBCTUJIBHUKOB,

L IMPOU3BCCTHU PpasMCIICHUC CBCTUIIbHUKOB,

L4 YTOYHHUTH KOJIMICCTBO CBCTUJIbHUKOB.

[Ipu 5TOM cneAayeT yYuThIBaTh, YTO OCBEIICHHOCTD JIFOOOW TOYKU BHYTPHU MO-
MEILIEHUS MMEET JIBE COCTABIIOLIUE: MPAMYIO, CO3/1aBAEMYH) HEIIOCPEICTBEHHO
CBETWJIbHUKAMH, U OTPAKEHHYIO, KOTOpasi 00pa3yeTcsi OTPaKEHHBIM OT MOTOJIKA U
CTEH CBETOBBIM ITOTOKOM.

HcxonHbIMU JaHHBIMU JJ1S1 CBETOTEXHUYECKUX PACUETOB SIBJISIIOTCS:

o HOpPMHUPYEMOE 3HAUYEHHE MUHUMAJIBHON WJIN CPEHEN OCBEIIEHHOCTH,

o TUI UCTOYHHKA CBETA U CBETUJILHUKA,

 BBICOTA YCTAHOBKH CBETHJIbHUKA,

e TEOMETPUYECKUE PA3MEPBI OCBEIIAEMOTO MOMEIIECHUSI WK OTKPBITOrO IMPO-
CTpPaHCTBA,

o KOO(DPUITUEHTHI OTPAXKEHUS MOTOJIKA, CTEH U PACUETHON MOBEPXHOCTHU TO-
MEILCHUS.

CyliecTBYIOT pa3iMvyHbIe METOAbI Pac4eTa UCKYCCTBEHHOIO OCBEILECHHUS, KO-
TOPBIE MOXHO CBECTH K JIBYM OCHOBHBIM: TOYEYHOMY U MeTOoAYy KO3 duuueHra
KCII0JIb30BAHMS CBETOBOIO MOTOKA.

TovyeyHbIH METO NTPEIHA3HAUCH JIJI1 HAXOXKICHUS OCBELICHHOCTU B pacyer-
HOW TOYKE, OH CIIYXKHUT JJIsl pacuera OCBEIICHUS MPOU3BOJIBHO PACMIOJIOKEHHBIX
MOBEPXHOCTEN NpH JIFOOOM pachpenesleHun ocBeuleHHOCTH. OTpaxeHHasi COCTaB-
JISIIOIIAsi OCBEIICHHOCTH B 3TOM METOJI€ YUMTHIBAETCS MPUOMKEHHO. TodYeuHbIM
METO/IOM pacCUUThIBaeTCs 0Ollee JOKaIM30BAaHHOE OCBEUIEHUE, a Takke ooliee
PaBHOMEPHOE OCBELICHHUE TPU HAIMYHUH CYIIECTBEHHBIX 3aTEHECHUM.

Hanbonee pacnpocTpaHeHHBIM B MPOCKTHOM MPAKTUKE SIBJISICTCS METOJI pac-
YeTa HCKYCCTBEHHOTO OCBEUICHHS IO Memody Kodguyuenma ucnonb308anus
C6€mo8020 NOmoxa.

Pacuer ocBemieHus Mo MeToAy KO3((PUIHEHTA UCIOIb30BAHUA CBETOBO-
ro MoTOoKa.

OcBemaeMbliii 00beM MTOMEIICHUSI OTPAHUINBACTCS OTPAXKIAIONTUMHU TTOBEPX-
HOCTSIMHU, OTPAXKAOIMMH 3HAYUTEJIBHYIO YaCTh CBETOBOTO IMOTOKA, MONAJA0MIETO
Ha HUX OT UCTOYHUKOB CBETA. B yCTaHOBKAaX BHYTPEHHETO OCBEIIEHUSI OTPAXKAIO-
IIUMU TIOBEPXHOCTSIMU SIBJISIIOTCSI TI0JI, CT€HBI, IMOTOJOK U 00OpyJOBaHUE, yCTa-
HOBJICHHOE B MOMENICHUH. B Tex ciiydasx, Korja moBEpXHOCTU, OTPAHUYUBAIOIINE
POCTPAHCTBO, UMEIOT BHICOKHUE 3HaYEHUs KOA(P(UIIMEHTOB OTPAXKEHUS, OTPAKEH-
Hasl COCTABJISIONIAs OCBEUIEHHOCTH MOXKET UMETh TaK)Ke OOJIbIIOE 3HAYEHUE U €€
y4eT He0OXOAMM, MOCKOJIbKY OTpa)KE€HHbIE MOTOKK MOTYT OBITh CPABHUMBI C IpS-
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MBIMHM U UX HEJOOLIEHKA MOYKET MPUBECTU K 3HAUMTEIbHBIM MMOTPEMIHOCTSIM B pac-
YyeTax.

PaccmarpuBaemblii METOZ MO3BOJIAET MPOU3BOAUTH PACUET OCBETUTEIBHOMN
yctaHoBkd (OY) ¢ yueToM npsMOl U OTPaKEHHOM COCTABJISIFOIINX OCBEIIEHHOCTH
U TpPUMEHSETCS JUIsl pacuera 0011ero paBHOMEPHOTO OCBEIICHHS TOPU3OHTAIBHBIX
MOBEPXHOCTEH, paBHOBEJIUKHUX IOy, IPU CBETHUJIBHUKAX JIFOOOTO THUIIA.

[Ton xko3¢¢uuUMEeHTOM HMCIOJIb30BAHUSI CBETOBOI0 MOTOKA (MM OCBETH-
TEJIbHOW YCTAHOBKH) MPHUHATO MOHUMAaTh OTHOIIEHHE CBETOBOrO MOTOKA, Majaro-
1IEr0 Ha PACYETHYIO TNIOCKOCTh, K CBETOBOMY ITOTOKY HCTOYHUKOB CBETA

_ %

oy - = ¢
H@n (1)

rae @, — CBETOBOM MOTOK, IMAJA0IIUN HA PACUETHYIO INIOCKOCTh, D, — CBe-
TOBOM MMOTOK UCTOYHUKA CBETA; N — YKCIIO UCTOYHUKOB CBETA.

Koaddumuent ucnonszoBanus OV, xapakrepusyromuii 3GPeKTUBHOCTD UC-
MOJIb30BaHUSI CBETOBOTO MOTOKA UCTOYHUKOB CBETA, OMPEHEISAETCSA, C OJTHOM CTO-
POHBI, CBETOpACIIPE/ICIICHUEM U Pa3MEIIEHUEM CBETWJIBHUKOB, a C IPYroi — COOT-
HOIIICHUEM Pa3MEPOB OCBEIIAEMOT0 TMOMEIIECHHUS M OTPAXKaIOIIMMU CBOMCTBAMU
€ro NOBEPXHOCTEM.

[ToTpeOHBIN MOTOK UCTOYHUKOB CBETa (JIaMIl) B KOKJIOM CBETHIIbHUKE D, 115
CO3/IaHUSI HOPMUPOBAHHOM OCBEIIEHHOCTH, HAXOIUTCS TI0 (popMyJie:

& EX Sz ,

Moy 2

rae £ — 3agaHHas MUHMMalbHasl OCBEILIEHHOCTH, JIK; K; — koo duuuent 3ana-
ca; S — ocsemaemas miomas (IIOMAas PACYETHON MOBEPXHOCTH), M?; Z — OTHO-
meHne Ecp/Eym; N — uncno cBeTmiibHUKOB; Uy — KOAQQHUIMEHT HCTIOIh30BaHUS B
JOJIAX €AUHUIIBL.

[lo paccunTaHHOMY 3HAYEHHIO CBETOBOIO MOTOKAa @ W HANPSHKEHUIO CETH
BbIOMpaeTcs Ommkaiiuas CTaHAAapTHAs JiaMmIa, MOTOK KOTOPOW HE JIOJKEH OTIIU-
gatbcst 0T @ Gounbiie yem Ha —10 — +20%. IIpu HEBO3MOXKHOCTH BBIOOpA C TAKUM
npubamxenueM koppektupyercs N.

[Ipu BEIOpaHHOM THUIIE CBETHJIBHUKA U CIIEKTPAJIILHOM THIIE JIAMIT TOTOK JIaMIT
B KQKJIOM CBETUJIbHUKE @1 MOKET UMETh pa3InyHble 3HaUeHMsI. YUCII0 CBETUIIb-

HUKOB B psny N onpenensieTcs Kak
v=-2 (3)
&,

rac @1 — INOTOK JIaMII B KaXKI0OM CBCTUJIbHUKE.

CYMMapHaﬂ JJIMHA N CBCTHJIBHUKOB COIIOCTABJISICTCA C I[HHHOﬁ INOMCIICHUS,
HpI/I‘—IeM BO3MOXHBI CJ'IGI[YIOH_II/IG CJ'Iy“IaI/I:

® CymmapHas aﬂUHCl C6EMUTIbHUKOB npeesvbliiaem ()Jltu I’lOM@be;eHuﬂ:
H€O6XOJII/IMO nin HpI/IMCHI/ITB 60.]]66 MOIITHBIC JTAMIIbI (y KOTOpBIX IIOTOK Ha €U~
HUIY JUTUHBI O0JIbIIE), WK YBEITUUUTh YUCIIO PSIIOB;

® CYyMMapHAa: Oﬂuﬂa C6EMUTIBHUKOB pAd6HA szuHe nomewienHus: 3agada pe-
11AeTCA YCTPOMCTBOM HEINPEPBIBHOIO PsZIa CBETUIBHUKOB;
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o CYMMApPHAs ONUHA C8EMUTbHUKO8 MeHbule OTUHbL NOMeujeHUs: TIPUHU-
MaeTcs psAJl C pPABHOMEPHO PacHpeIEIIEHHBIMU BJIOJIb HETO PAa3pbIBaMU A MEXTY
cBeTWIbHUKAMH. Pexomenayercs, 4ToObl A He mpeBbliano npuMepHo 0,5 pacuert-
HOM BBICOTHI (KpOME Cily4asi UCIIOJIb30BaHUSI MHOTOJIAMIIOBBIX CBETUIIbHUKOB B
MNOMEIEHUAX OOIIECTBEHHBIX U aJMUHUCTPATUBHBIX 3JaHUI).

Bxopsamuit B (2) ko3dduuueHT 2z, xapakTepusyIOLUuil HEpPaBHOMEPHOCTh
OCBEILIEHUS, SIBIIeTCA (DYHKIMEH MHOTHX NMEPEMEHHBIX U B HAUOOJIBIICH CTerneH:
3aBUCUT OT OTHOILUEHUS PACCTOSIHUS MEXIY CBETUIBHUKAMH K PACUETHON BBICOTE
(L/h), ¢ yBenmueHnneM KoToporo Z pe3ko Bo3pacraeT. [Tpu L/h, He npeBbimaromem
PEKOMEHAYEMBIX 3HAYECHHUM, MOKHO ITPUHAMATh Z paBHbIM 1,15 s mamn Hakanu-
Banus U JAPJI n 1,1 nnis IFIOMUHECHIEHTHBIX JIAMIT IIPY PACIIOJIOKEHUH CBETUIIBHU-
KOB B BUJIE CBETALIUXCS JIMHUN. /{7151 OTpa)KEHHOT'O OCBEIIEHHS MOYKHO CUUTATh Z =
1,0.

Jnsa onpenenenus koddduuuenta ucnonb3oBaHus U,y HAXOIUTCS HHIEKC
TIOMEIIEHHS | W TPEANOJIOKHUTEIFHO OIEHHUBAIOTCS KO3(P(UIMEHTBI OTpaXKEeHUsI
IIOBEPXHOCTEHN MMOMEUIEHUS: MIOTOJKA - Py, CTEH - P¢, PACUETHON MTOBEPXHOCTH HIIU
noJxa - pp (Tadm. 7).

Wunexc momenieHus | HaxoIuTes o popmylie:

N
RA+ B (8)

rie A — JIMHa TIOMEIIeHHMs, B — ero ImmpuHa, h — pacyeTHas BbICOTA.

JIJist IOMeTeHN TPAaKTUIECKH He OTPAHUYCHHOM JJTMHBI MOXKHO CUHMTATH | =
B/h.

JIuist yripoIeHust OTpeIeICHuUs | CITy)KaT CHEeIMaIbHBIE CIIPABOYHBIC TaOJIHIIbI,
TaKle Kak, Harpumep, 1adi.4.4.

Bo Bcex cnmyyasix | okpyrisiercst 10 OmKaiInX TaOJMYHBIX 3HAYCHHIA; TIPH |
> 5 npunumaercs | = 5.

C yBennueHUEM 3HAYEHUS! MHIEKCA MOMEIIEHUS! MOBBIIIACTCS KOIPPUIUEHT
VICITOJIB30BAHUSI CBETOBOT'O MOTOKA, TAK KAaK IMPU 3TOM BO3PACTAaET J0JII CBETOBOTO
NOTOKA, HEMOCPEICTBEHHO MaJalollero Ha ocBeulaeMyro nosepxHocTb. Koaddu-
LUEHT HCIIOJIb30BAHUSI TaKXE IMOBBIIIAETCA C YBEIMYEHHEM KO3(PPUIMEHTOB OT-
paX€HHs MOTOJKA, CTEH, PACUETHOW MOBEPXHOCTU, KOTOPBHIE MOXXHO OPUEHTHPO-
BOYHO ONPEJIETUTH MO MPUBEJICHHBIM B Ta0JI./ XapaKTepUCTUKAM MaTepUaJIOB.

ITpu pacuerax OY co crangapTHEIMM cBeTUIbHUKAaMU U,y onpenensercs u3
CIIPABOYHBIX TAOIHI] C YUETOM KOA(DPHUIIMEHTOB OTPaKEHUsI CTEH, MOTOJIKA, [10J1a U
MHJIEKCa MOMeNIeHHs. 3HaueHus1 Ko3()PUIIMEHTOB UCTIOIB30BAHUS ISl CBETUIILHU-
KOB ¢ TUNIOBbIMU KpuBbIMU cuiibl cBeTa (KCC) npuBondarcs B Tad. 9.

Iopsimok pacyera OY meroaom Ko3pPuuKMEHTA UCIIOJIB30BAHUS CBETO-
BOI'0 MOTOKA CJIEAYIOLINN:

o OIpE/ICISICTCS pACUETHASI BBICOTA MTOMEIICHUS Ny, THIT ¥ YKHCIIO CBe-
TUJILHUKOB B IIOMEIIIECHUH;
o 1o Tabimiam HaxoaiT KodhduimeHT 3anaca K, ¥ HONMpaBOYHbBINA KO3(]-

buIneHT z;


http://bgd.alpud.ru/_private/Svet_pr/Raschet_6/tabl_4_4.htm
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° JUTSI 3pUTENIbHON PabOThI, XapaKTEPHOU TSI 3aJJaHHOTO TIOMETIEHHUS, T10
Ta0J1.. oNpeesseTcss HOpMUPYyEeMOe 3HaUeHUE OCBEIIEHHOCTH B pacue€THOM IIJIOC-
KOCTH £

° JUTS1 33JIAaHHOTO (C ONpeeICHHBIMUA TEOMETPUYECKUMU Pa3MePaMu ) 1O-
MEIIeHHs 110 Ta0JI. 8 OmpeaeNIaI0T HHACKC TOMEIICHUS |;
° 110 CIIPaBOYHBIM TabJIUIIaM, HarrpuMep 1o Tabi1. 9, B 3aBUCUMOCTH OT

TUTIA CBETHJIbHUKA, KOA(PUIIUECHTOB OTPAKECHHSI IOTOJKA, CTEH, PACUETHON TO-
BEPXHOCTH ONPEAEISIOT Kod(ppuumeHT ucnoas3oBanus Uy,

o o ¢popmyne (2) pacCYMTHIBAIOT CBETOBOM MOTOK @ B CBETHIILHUKE,
HEOOXOAUMBIN JUIsl CO3/1aHUsI HA paOOYUX MOBEPXHOCTSIX OCBEIIEHHOCTH £ HE HU-
K€ HOPMUPYEMOI Ha BCE BPEMsI DKCIUTyaTallud OCBETUTEILHON YCTaHOBKH;

o [0 PaCCUNTAaHHOMY 3HAYEHUIO CBETOBOT'O MOTOKAa @ U HANPSKEHUIO ce-
TH BbIOMpaeTcs Onvkailias cTaHJapTHAS JIAMITa, TOTOK KOTOPOU HE TOJIKEH OT-
angatbes oT @ 6ompine yem Ha —10 — +20%. [Ipu HEBO3MOXKHOCTH BBIOOpA C Ta-
KUM npuOmmkenneM koppektupyercs N.

WNnorpaa pemaercs oOpaTHas 3a/1a4a — IO U3BECTHOMY CBETOBOMY IOTOKY @
JaMIibl (JJaMIl) B CBETUJIBHUKE OIMPEIeNsieTCss He0OX0AMMOE YUCIIO JJaMIl WIIA CBe-
TUILHUKOB N 117151 TTOJTy4eHUs HOpPMUPOBAHHOM OCBEIIEHHOCTH E.

B tex ciyyasix, korja B B TabJIMIIax OTCYTCTBYIOT AaHHBIE 0 KO3 dUIIMEHTaX
WCITIOJIb30BAHUS CBETUIILHUKOB, HalPUMEP HOBBIX MOJU(PHUKALIUN, ITH KOIPDULIU-
€HTBl MOTYT OBITh IPUOIMIKEHHO ONPEIEIICHBI CICAYIOIUM IyTEM:

o o (hopMe KpUBOM CUJIBI CBETA B HIDKHEH moJtycdepe ornpenensercs ee
THII,

o M0 KaTaJOXHBIM JIAaHHBIM CBETUJILHUKA OTMPENEIIIOTCS (B MPOIEHTaX
MOTOKA JIaMITbl) MOTOKK HUKHEH D) u BepxHen Ot monycdep;

o NEPBBIN YMHOXKAETCs Ha KOAP(HUIIMESHT UCTIOIH30BAHUS, OTIPEICICHHBIN
o Tabur. 9, BTopoii mo tada. 11,

o cyMMa MPOU3BEACHUN JJaeT OOIIMI MOJIe3HBIN MOTOK, ICJICHUEM KOTO-

pOTO Ha IIOTOK JIaMIIbl HAXOIHUTCS KOB(I)(I)I/IHI/IGHT HCIIOJIB30BaHMAI.
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Tabmuma 9

IpudaunsurebHble 3HAYeHUs KOI(D(PUIMEHTOB 0TPAKEHUA CTEH M MOTOJIKA

Xapakrep oTpakawiunei moBepXHOCTH Ko>gppunuent
oTpaxenus p, %0
IToGesieHHBII MOTOJIOK; MOOEJNIECHHBIE CTEHBI C OKHAMH, 70
3aKpPBITHIMU OCITBIMU IITOPAMH
[ToOenenHble CTEHBI MPH HE3aHABEIICHHBIX OKHAX; IO- 50
OEJICHHBIN MOTOJIOK B CHIPHIX TIOMEIICHUSX; YHCTHIN Oe-
TOHHBIN U CBETJIBIN JEPEBIHHBINA MIOTOJIOK
BeToHHBII TOTOJIOK B TPS3HBIX TOMEIICHUSX; JICPEBSH- 30
HBIi TIOTOJIOK; OCTOHHBICE CTEHBI C OKHAMH; CTEHBI,
OKJICCHHBIE CBETIBIMH 000SIMU
CTeHbI U TOTOJIKU B MOMEIICHUSIX C OOJBIINM KOJIHYE- 10
CTBOM TEMHOM MbUIX; CIUIONTHOE OCTEKJICHUE 0e3 MITOop;
KpPaCHBI KHPIWY HE OIMITYKATYPEHHBIH, CTCHBI C TEM-
HBIMH 000SIMHU
bymara Oenasi BAaTMaHCcKas 82-76
bymara Genas nucuas 82-76
Kpacnblil kupnny 10-8
JlepeBo cocHa cBeTas 50
JlepeBo danepa 38
JHepeBo ny0 cBETIBIM 33
benbiii Mpamop 80
benas dasHcoBas rumTka 70
O6owu 6erbie, KPEeMOBBIC, CBETIIO-KEIThIC 85-65
O6ou TeMHBIE 25
OxoHHOE CcTeKJI0 (ToaumHa 1-2 Mm) 8
Tabmuma 10
Wuaexc nomemenusi | npu A/B<3
[Tnomane 3HaueHue i, Mpu pacyeTHOH BhIcOTE N,
TIOMCIICHHA | 2 0 2.2 2,5 2,7 3,0 3,5 4,0
S, M?
20 1,1 1,0 0,9 0,8 0,7 0,6 0,5
40 1,5 1,5 1,25 1,1 1,0 0,9 0,8
60 1,75 | 1,75 1,5 1,5 1,25 1,1 1,0
80 2,25 2,0 1,75 1,5 1,5 1,25 1,1
100 2,5 2,25 2,0 1,75 1,5 1,5 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
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Tabmuma 11
Ko3dpdunuent ucnosn3zoBanus (Usy) CBETHILHUKOB ¢ TUNIOBO# KpuBOii cuiibl cBeta KCC
Tun 3nauenue Uy, %
KCC
pu p,=0,7; p.=0,5; pu pr=0,7; p.=0,5; pu pr=0,7; p.=0,3; npu p,=0,5; p.=0,5;
pp=0,3 u | paBHOM pp=0,1 u i paBHOM pp=0,1 u i paBHOM pp=0,3 u i paBHOM

06(08(125|2 |3 |5 06 (081252 |3 |5 |06|08|125|2 |3 |5 (06]08(125(2 |3 |5

36 [50 |58 72|81 |90 (36 (47 |56 |63|73|79|28 |40 |49 |[59|68|74(36 |48 |57 (66 |76]|85

44 152 |68 (8493|103 |42 |51 (64 |[75(84(92|33 |43 |56 |74|80|76|42 (51 |65 |71 [90|85

= | = (=
R

32 |49 |59 |71(83 |91 |31 |46 |55 |65(74|83|24 |40 |50 (6271|7732 [47 |57 |69 |79]90
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Tabmuma 12
Ko3dpdunuenTsl HCNob30BaHNS CBETOBOI0 MOTOKA CBETHILHUKOB ¢ TUIIOBLIMUA KPUBBIMHU CHJIbI CBETA, U3JIy4a€eMOr0 B
HIZKHIOK noJycdepy

Tumno- PaBHomepnas M Kocunycnas /| I'ny6okas I
Basi
KpuBast
P % 70 50 300 70 50 300 70 50 300
P % 50 30 50(30(10] O 50 30 50(30({10]| O 50 30 50(30{10]| O

pp,% |30]10)30|10 10 10 0 | 30 (10| 30| 10 10 10 0 | 30 {10 | 30 | 10 10 10| O

0,5 28 |28 [21 |21 |25 (19|15 |13 |36 |35 |30 |30 |34 (28 |25 |22 (58 |57 |55 |53 |57 |53 |49 (47

0,6 35|34 (28 |26 |31 (24 |18 |17 [43 |42 |35 |34 |40 [33 |28 |27 [68 |65 [62 |60 [64 |60 |57 |56

0,7 44 139 (32 [31 |39 |31 |25 |24 |48 |47 |41 |38 |45 |38 |33 |31 |74 |69 |68 [64 [60 [64 [61 |60

0,8 49 |46 (37 |36 |43 |36 |29 (28 |54 |51 |45 |43 |49 |43 |37 |36 |78 |73 |72 [69 [72 |69 |66 |64

0,9 51 |48 [40 |39 |46 (39 |31 |30 |57 |55 (48 |46 |52 |46 |41 |39 (81 |76 |75 |72 |75 |79 |70 [67

1,0 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 |44 187 |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

1,5 64 |59 |53 |50 |56 |49 |42 |39 | /5 [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 | /9 |72 |71 |66 (70 |65 |60 (57 |97 [88 |92 (85 |86 |85 82 |80
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2,0 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 [10 |92 |97 |90 |90 |88 |85 |83
2,5 79 |70 |68 |63 |68 61 |54 |51 (89 [80 (82 |75 |78 |73 |69 |66 10 93 199 |91 |91 (89 |87 |85
3,0 83 |75 |73 |67 |72 |65 |58 |55 (93 |83 (86 |79 |81 |77 |73 |71 iO 94 110 |92 |93 (91 |89 |86
3,5 87 |78 |77 |70 |75 |68 |61 |59 |99 |86 |90 |82 |83 |80 |76 |73 iO 95 iO 94 194 193 |90 |88
4,0 91 |80 (81 |73 |78 |72 |65 |62 (99 [88 (93 |84 |85 |83 |79 |76 IO 96 iO 94 194 (94 191 |89
5,0 95 183 |86 |77 |80 |75 |69 |65 éO 90 {98 [88 |88 |85 |81 |79 ;1 97 20 96 {96 [95 |92 |90




Tabmnma 13
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Ko3¢pdunuenTsl HCNOIb30BaHUS CBETOBOI0 MOTOKA CBETHJILHUKOB (JII000r0 THIA), H3J1y4aeMOr0 B BEPXHIOI0 moychepy

On, %0 70 50 30 70 50 30
Pe, %0 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 KoaddurmenTs! ncnonb3zoBanus, %
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
0,8 383 |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 43141 | 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
1,5 541 49 | 47 | 44 | 34 | 31 | 17 | 48 | 44 | 42 |40 29 | 26 | 14
1,75 57152 |51 |47 | 36 | 33|18 | 52 |48 |46 (43|31 |29 |15
2,0 60| 54 | 54 | 50 | 38 | 3519 | 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
3,5 701 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
5,0 75|66 | 72 | 64 | 46 | 44 | 25 | 73 | 64 | 69 |62 | 44 | 42 |24




o1

IIpuMeps! pereHus 3axa4
3agaua 1

Hcxoonvie dannple: B TOMeNeHUH miomaapio S=200 M2 ¢ uHaekcoM i,=1,25
IpeanosaraeTcst ucrnoiab30Bath cBeTHiIbHUKY TN JICII13 - 2x65 — 001 (Tun
KCC - JI) ¢ namnamu JIB65S. Ilpunsats K,=1,5, z=1,15, p,=0,7; p.=0,5; pp=0,3.
Onpedenumu: uncio cBeTIbHUKOB N, ecii HeoOxoaumo obecneunts £=300
JIK.
Pemienne:
1o Ta6m. 4.5 mnst i;=1,25 u kpuBoii cuitel cBeta Trmna JI onpenensem U,,=0,59.
B cBeTmibHNKE MpUMEHEHBI ABE JaMibl JIB6S.
B cootBeTcTBUU ¢ Tab1.4.9 cBETOBOI MOTOK 151 OJIHOM JiamItbl paBeH ©,=4550
JM; 0OIIUH TTOTOK CO3/1aBacMbIii CBETHJIBHIKOM B JIBa pa3 OOJIbIIE YKa3aHHOTO
3HAYEHUS.
Heobxoammoe 9uciio CBEeTUIILHUKOB MOYKET OBITh OTPEICTICHO 10 Memooy KO-
a¢hpuyuenma ucnob3068aHUsL C6eMOBO20 NOMOKA B COOTBETCTBUU C (HOpMYJIOn
(4.2)

ER S
N=—"—"— z;
U,
B JJAHHOM CJIydae

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

Oteer 3axaun: Heobxoanmoe yucio jgamn - 20 mrTyk.

20.

3amauya 2
Hcxoonvie dannvie: B moMemeHny 1miomanso 200 M? (UIMHA TOMEILEHHUS HE Me-
Hee 20 M) yCTaHOBJIEHO TPU NPOJO0JIbHBIX psifa cBeTuibHUKOB Trma JICTI02 (KCC
tuna J[-2) ¢ gammamu JIb; mpumsts 1,=1,25; K,=1,5, z=1,15; p,=0,5; p.=0,3;
pp=0,1.
Onpedenumu: YUCI0 CBETHIIBHUKOB B PsIIy, €clii HeoOoXxoaumo obecrieunth £=300
JIK.
Pemenne:
Bocnonb3yemcst MeTo1oM kod(pduiireHTa ucrnoib3oBanus. B Tabn. ykazaHHBIM B
YCIIOBUH 33Ja4u JaHHBIM coOoTBeTCTBYET Uyy=0,52.
[ToTok maMIT OJTHOTO Psifia MOKET OBITH orpezesceH no gopmyse (4.2)

1 & t
@:300 1.5%200 1'15m63460mﬂ.

3%0,52
Ecnu npuMeHuTs cBeTUIIbHUKY ¢ Jamiamu 2x40 BT ¢ o0mumM nmorokom 6000 1M

(cM. TabI1. ), TO B OAHOM PSTY HEOOXOIUMO YCTaHOBUTH 11 CBETHIILHUKOB TaK KaK:
_ 63460

G000
Ecnu npuMeHNUTh CBETMIIBHUKH € Jammnamu 2x65 Bt ¢ o6mmm notokoM 9100 im
(cM. Tab1.), TO B OJTHOM PsITy HEOOXOAUMO YCTAaHOBUTH 6 CBETHIIBHUKOB.
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OtBer 3agaun: 11 cBeTUIBHUKOB ¢ 001MM mOoTOKOM 6000 M.

3amauya 3
Onpenenure HOPMUPYEMOE 3HAUEHHE OCBEUIEHHOCTH Ha pab0YnX MecTax, €Ciu
U3BECTHO, YTO B MMOMEIICHUHU NPUMEHSIETCS 00lIee paBHOMEPHOE UCKYCCTBEHHOE
OCBEIICHHE, BBIMOJIHACTCS 3pUTENIbHASI pad0Ta BICOKON TOUYHOCTH, MOAPA3PSII
«a», IIUTEIBLHOCTh HETIPEPBHIBHOU PAaOOTHI COCTABIISIET OOJIbIIIE TTOJIOBUHBI paboue-
TO JTHS.
Pemienue:
B cootBercTBum co CHull 23 — 05 — 95 (cMm. Tabu. 4.1) ykazaHHON TOYHOCTH CO-
orBetcTBYeT |l paspsn 3puTenbHON padOTHI. DTOMY pa3psay U NOAPA3PALY «ay
COOTBETCTBYET HOpMHpyemoe 3HaueHue £=500 k.
Tak kak paboTa BEITIOJHSAETCS 00JIee MOJIOBHHBI Pab0vero JHS HOpMa OCBEIICHHO-
CTH TOBBIIIAETCS HA OJIHY CTyMeHb (cM. pazzaen [V.4) u cocrasnser B utore £=600
JIK..
OTBeT 3a7a4n: HOpMUPYEMOE 3HAUEHHE OCcBeleHHOCTH £=600 JIK.

3amava 4
Onpenenuts MeTO0M KOd(DPUITMEHTA UCTIOIB30BaHUS HEOOXOIUMOE YHCIIO CBE-
TuibHUKOB TUMa JICII02 - 2x40 — 01 - 03 (tun KCC — I-1) ¢ nammamu JIb40.
[Ipunats mnomans nomemenns S=50 m%; i,=0,8, K,=1,5, z=1,15, p,=0,7; p.=0,3;
pp=0,1, E=150 nx.
OTtBer 3a71a4n: 6 CBETUIILHUKOB.
[Ipu HECOBMaIeHNH OTBETA MMOBTOPUTE pa3fied PacyeT HCKyCCTBEHHOTO OCBEIIIe-
HUS

3agaua 5
Hcxoonvle Oannvle: B NOMEIEHUHN TI0manpo 100 M2 yCTaHOBJIEHO JBa IPOIOIb-
HbIX psana cBeTwibHUKOB Tuna JIBI106 (KCC tuma /JI-1) ¢ nammamu JIb65; npu-
usrte 1,=0,8; K5=1,5, z=1,15; p,=0,5; p.=0,5; p,=0,3.
Onpedenumsp: Yucno CBETUILHUKOB B DSy, €CIM HEoOXoauMo olecrneuuth E =
150 nk.
OTtBer 3agaun: 3 CBETUJIbHUKA.
[Ipu HecoBmazieHUU OTBETA MMOBTOPUTE pa3jiesl PacueT HCKyCCTBEHHOTO OCBEILIE-
HUS

3agaua 6
Onpenenure HOPMUPYEMOE 3HAYEHHE OCBELIEHHOCTH, €CJIM U3BECTHO, YTO B I1O-
MEIICHUH TPUMEHSIETCS KOMOMHUPOBAHHOE CKYCCTBEHHOE OCBEILIEHUE U BBITIOJI-
HsIeTCs paboTa CpeHEel TOUHOCTH, MOAPA3PS «ay.
OTBer 3a1a4n: HOPMHPYEMOE 3HAUEHUE OCBEIIEHHOCTH £=750 JK.
[Ipu HecoBnazeHUM OTBETA MMOBTOPUTE pasnesl HopmupoBaHue ocBemeHUs
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PacueTrHoe 3a1anue

B cooTBeTcTBUM ¢ BBIOpaHHBIM (MJIM 33JIaHHBIM IperojiaBaTesnem) no tadi. 14 pa-
PUAHTOM PACCYUTATH MemoOoM KOIDDUyUeHma ucnoib308aHUs. C8emo8020
NOMOKA YUCJI0 CBETHIILHUKOB B OJTHOM PSily, €CITH B TIOMEIICHUH HCTIOIL3YIOTCS
TPH psAJia IPOJIOJIBHO PACTIONOKEHHBIX CBETUIILHUKOB, 00€CTICUNBAIOIINX 0011Iee
pPaBHOMEPHOE OCBEIICHUE, JIJIS 3a/IaHHBIX XapaKTEPUCTUK MMOMEIICHUS U 3PUTEITh-
HOU paboThI, BHITIONHAEMON B HeM. TeXHHUECKUE TaHHBIC CBETUIILHUKOB IPUBEIC-
HbI B Ta0:1. 13. IIpu pacuere npunsats: K;=1,5; z=1,15.

Tabmnura 14

BapuaHTbl pacueTHOr0 3a1aHuA

No Bapu- | Xapakrepucruka 3pu- Twum cBetuiip- | A, P | Pes | Pps
aHTa | TeNbHOM pabOThI HUKa M [M % |% | %

w
7
=

1 OYCHb BHICOKOM TouHO- | JIBIT04-4x65 [20]10 (2 70 {50 [ 30
CTH;

KOHTpacT 00beKTa ¢ ¢o-
HOM — MaJlblii;
XapakTepucThka poHa —
CBETJIbIN

2 BBICOKOI TOYHOCTH; JIBIT06-5x65 |[20]15|3 70 130 |10
KOHTpacT o0bekTa ¢ ¢o-
HOM — CPEIHHH;
XapakTepucThka poHa —
CpeaHuii

3 CpEeIHEH TOYHOCTH; JICITI02-2x40 |30|12|4 70 [50 |10
KOHTpAcT 00beKTa ¢ ¢o-
HOM — CPEJIHHM;
XapakTepucTuka GpoHa —
TEMHBIN

4 OYCHb BBICOKOH TouHO- | JICII02-2x65 |[20(10 |2 50 |50 (30
CTH;

KOHTpacT o0bekTa ¢ ¢o-
HOM — OOJIBIIION;
XapakTepucThka poHa —
CpEIHUI

5 BBICOKOH TOYHOCTH; JICIT13-2x40 |(30(10(3 70 {50 [ 30
KOHTpacT o0bekTa ¢ o-
HOM — MaJlblii;
XapakTepucTrka GhoHa —
CpeIHUI

6 CpeaHel TOUHOCTH; JICIT13-2x65 201154 70 {30 | 10
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KOHTpAacT o0beKTa ¢ ¢o-
HOM — CpPEJIHUH;
XapakTepucThka hoHa —
TEMHBIN

OcBoeHue MPUEMOB pacyeTa HCKYCCTBEHHOI'0 OCBELEHHSI € IOMOIIBI0O KOM-
NbITEPHOIT mporpammbl Dial ux.

3agaHue: pacCuuTaTh OCBEIICHHE O(PUCHOTO MOMEIIEHUSI UMEIOIIETO Mpsi-
MOYTOJIBHYIO (popMy ¢ pazmepamu 6 X 9 M, BBICOTA MTOTOJIKOB B KOTOPOM 3 M.

Eed B3 B pevess  [amaosn  Jes  eme o :
Nl [l = RURGCSERE: v TR e Gl v ol e 8l stnls) =
mie) A | alieiol siell 3l

puc. 1

Ilar nepsbiid. 3amyckaem nporpammy Dialux. Ha skpane otoOpasutcs ok-
HO TIPOTPaMMBI, YXKe cojepkaiiee O1aHK HOBOro pacuera (okHO Projectl:2, puc.
1). B neBoit HWKHEH yacTu OKHA pacmnojiaraeTcsi kKHonka Description (onucanue),
BBI3BIBAIOIIAs] OKHO BBOJIa HAa3BaHUSA M OMHCAHUS CO3/1aBaeMoOro IuiaHa (3TH JaH-
HbIE TpeOYyIOTCS s 0ODOPMIICHHS TIOTHOTO MEYaTHOTO OTYETa, KOTOPBIM MO Py
MPUYUH MBI TIOKA CO3/1aBaTh HE OYyJIEM).

IIpaBee kHomku Description HaXOIATCS YEThIPE KHOIKH, OOBEIUHECHHbBIC B
rpynny Room Shapes (Buasl komHat). Haxkxatue Ha 0JHYy M3 3TUX KHOIOK 3aJ1aeT
dbopMy mMoOMeENIeHUss, C KOTOPbIM MblI OylaeM pabdoTaTh: MPSIMOYTOJBHYIO
(Rectangle), I'-06pasnyto (L), [1-o6pa3nyro (U) wiu npoussoibHyto (Polygone).
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puc. 2

Hlar BTopoi. B cooTBercTBHM C 3aJaHHBIM HAaMH BHJIOM HOMEIICHUS
HaxxuMaeM KHOTKY Rectangle. Ha skpane oToOpa3uTcsi OKHO, B KOTOPOM HYXKHO
3a7aTh MapaMeTPhl MOMENIEHUS. ITO OKHO COCTOMT M3 JIByX 4YacTeil: BEpXHEH, B
KOTOpOM 0TOOpaXkaroTcst (hopMa M MPOIMOPIIUU CO3aBAEMOTO MOMEIICHUS, U HIX-
HEM, cojepikaliell OKHa BBOJA Pa3MEpPOB MOMENICHHUS W KHOMKUA HACTPOUKHU €ro
napaMeTpoB (puc. 2).

BBoaum anvHy, MUpUHY U BBICOTY TToMmetneHus (6, 9 u 3 M) B COOTBETCTBY-
fomue okHa A:Length, B:Width u Height. Tlonckaska, kakoit u3 pasmepoB pacrmo-
JIO’KEH Ha TUIAHE TI0 TOPU30HTAIIM M 10 BEPTUKAH, COACPKUTCSA B BUJE MKOHKH B
JICBOM HIKHEM YTITy 9KpaHa.

T — |
PR VT
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puc. 3 e S —

Hlar Tpermii. Haxxumaem kHomky Options (JIOMOJHUTENbHBIE HACTPOUKH).
Ha skpane nosiButcsi okHO cBoicTB nomeneHus (Properties of room), coaepkaiiee
nBe Bkiaaku. Ilepas u3 Hux (Description, puc. 3) Mo3BOJISIET 3aNOJHUTH Ha3Ba-
HUE, KOJl ¥ ONTUCAaHUE TTOMEIICHUS, HEOOXOAMMBIC JIJIT COCTABJICHUS ITEYaTHOTO OT-
yera. Bropas Bkianka (Project preferences) mpenHa3zHaueHa 1Jis BBOJA Ba)KHBIX
napaMeTpoB pacuera: kod(¢unmenta 3anaca (Planning factor) u BeICOTHI pacuer-
Holt iockoctu (Working plane height).

Koagpgpuyuenm 3anaca npeocmaensiem cobou 4ucio, Ha KOmMopoe npo-
2pamma O0NHCHA PA30enumsb PAcyemHuyr0 0C8eUeHHOCb, NOTYYEHHYIO O HOBbIX
JIaMn U C6emuNbHUKO8. [lenaemcs 3mo 01 mo2o, 4mobvl pacuem NoKa3vleal He
HA4anbHy10, a4 MUHUMATbHYIO OCEEUEHHOCMb 3d 8eCh CPOK CILYHCObI 0ceemumelb-
HOU YCMAHOBKU.

Pacuemnasn nogepxnocms npeocmasisem coO0U YCIOBHYIO 20PU3OHMAIb-
HYI0 NIOCKOCMb, HA KOMOPOU HeoOX00UMO paccuumams oceeujeHHocms. B xopu-
00pax, Xonnax u AHAI0SUYHbIX 30HAX dMA NIOCKOCMb CO8NA0aem ¢ yposHeMm noJa,
a 68 nomeweHusx OoQUCHo20 muna oHa NPoOxXooum yepe3 pabouue NOBEePXHOCMU
CcMmonos, 0ObIYHO pacnoodicennvie Ha evicome (),75—0,85 m om nona.
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Bri6pats ko3ddurment 3amaca (1.4) u BBICOTY pacdyeTHONW MOBEPXHOCTH
(0,8 m) nam momoryT ctpoutesbHble HopMmbl CHulI 23-05-95. Haxkap knonky OK,
BEpPHEMCSI B OKHO TTapaMeTPOB MOMEIICHUSI.

puc. 5

Ilar yerBeprthlii. Haxkumaem kHomky Material (oTaenka mOBEpXHOCTEH).
Ha skpane mosiBUTCS OKHO BbIOOpa '"MaTepHasioB" MOBEPXHOCTEH IMOMEIICHUS
(puc. 5). B okne Object/Surface coaepkUTCs COUCOK MOBEPXHOCTEH, KOTOPHIM
MO’KHO Ha3HAUUTh MaTepUAIbI.

OcHo6HBIM cMbLCIOM 8b1OOpA mamepuanos 8 npozpamme Dialux sensemcs
3a0anue ux ompaxicarujux ceouUcms — KOIQP@OUYUeHmos ompadiceHus, yyumoledae-
MbIX NPU pacyeme oceeweHHocmu. Imom Kodgduyuenm (8 npoyenmax) OJis vl-
opannoeo mamepuana ykazatn 6 noie Reflection. Koagguyuenmor ompasicenus no-
8epxHOCmell NoMeweHuUs: ONPeoensiom 000 0C8EWEHHOCMU, CO30A8AeMYI0 OM-
PAJICEHHBIM C8eMOM. B 0mOenbHbIX CYUAsAX — HANpUMep, NPu 0C8eUeHUU C8emo-
8blMU KapHuzamu, sma ooas cocmasnsiem 100%, max umo x smomy napamempy
HYJICHO NOOX0OUMb 0COOEHHO OMBEeNCMBEHHO.

Haxxumas Ha 1BETOBYIO MajUTPy B MPABOM YACTH OKHA, 33/1a€M KEJIAEMBbIN
IIBETOBOM OTTEHOK KaxJ0¥ U3 moBepxHocTeil. UToObI 3a/1aTh OAUH I[BET HECKOJIb-
KM TIOBEPXHOCTSIM (HampuMep, BCEM CTEHaM), BBIJEISEM HX OJIHOBPEMEHHO,
yaepxusas kHonky Ctrl u Haxkumast Ha ux Ha3BaHus B okHe Object/Surface.

[Tocne BbIOOpa 1IBETa BPYUHYIO U3MEHUM KOA((PUITMEHTHI OTPaXKEHUS B TO-
ne Reflection Ha peanbHbie. /151 3TOr0 OyaeM pykoBOACTBOBATHCS MPOCTHIM HA0O-
poM: 0 11 HEOTpaXKAIOIIMX MOBEPXHOCTEU (HAMpUMEP, CTEKJISHHBIX WM YE€PHBIX
cteH), 10 s TeMHBIX MOBEpXHOCTEW (TeMHOE nepeBo u 1p.), 30 ana cepwix,
HEUTPAIBHBIX M 3arpsS3HEHHBIX MOBEPXHOCTEH (KOBpOJWH), 50 mJis CBETIBIX MO-
BepxHocTel (cBeTiiasg Mebenb) u 70 uist OeNbIX TOBEPXHOCTEH (CTaHaapTHas Kpac-
Ka 11 oToska). Koaghpuuuenm ompasicenusn d6onvuie 70% nepeanen.

Urak, 3agagum kodpdurments orpaxenus: 70% (motosnox), 50% (cTeHsl) U
30% (moin) n Haxxkmem kHonky OK. IlomemnieHrne nmoaroToBieHO K MIAHUPOBAHUIO
ocsenienus. HaxmeMm kHonky OK B okHe Project 1:2 — Room 1, uto6s1 nepeiitu k
CIIEyIOIIEeMY Iary.
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pHC. 6

Hlar nareiid. Ha s3xpaHe nosBIsIETCS HOBOE OKHO, B BEPXHEW YaCTU KOTOPO-
IO COJIEP)KUTCS TUIaH CO3/IaHHOTO TMOMEIEHUs, a B HIDKHEW — OCHOBHAs MaHENb
WHCTPYMEHTOB MPOTPAMMbI, Ha KOTOPOM HAXOIATCS KHONKHU PEJaKTUPOBAHUS
cBOMCTB npoekTa (puc. 6). Ilepas u3 Hux (Room) Mo3BossIET BEPHYTHCS K pelak-
TUPOBAHUIO TApPAMETPOB MoOMelleHus (T. €. B TMpeablayllee OKHO), BTopas
(Furniture) BoI3bIBaeT pepaktop MeOenu, TpeThs (Selection) mpennazHaueHa yis
BBI30Ba BCTPOCHHOTO KaTajora CBETUJILHUKOB. LleHTpanbHas rpymma u3 deThIpex
KHOIIOK OTPEJIENsieT CIoco0 pa3MeNIeHs] CBETHIIBHUKOB: 10 oHOMY (Single), ps-
namu (Line), psaaMu oJHOBpEMEHHO 1Mo ropu3oHTaiu U no Beprtukanu (Field) u o
okpyxkHoctH (Circle). B pamMkax oHOro pacuera MOKHO COBMEIIATh IPYIIIbI CBE-
TUJIBHUKOB, Pa3MEIICHHBIE Pa3HBIMU CIIOCOOAMHU.

T T— - o
puc. 7
pMC. 8

Haxxumaem kHomky Furniture, BbI3pIBasi OKHO €€ BbIOOpa M pa3MEIICHUS
(puc. 7). Bo3mosxHbIe BUbI MeOETH MEPEYUCIICHBI B BhINaatomieM crucke Type:
kpecio (Armchair), uHAMBHMIyadbHas pacyeTHas moBepxHocTh (Calculation
surface), cryn (Chair), komnbroTepabiii yrojok (Computer corner), IpsiMOyTOJIb-
el 00BekT (Cube), numuuap (Cylinder), aBepsr (Door), daumuapt (Drawing
board), 6oabmioii cron (Large table), obuchsrit cron (Office desk), oducHsriit cTon
c Tym60i1 (Office desk with file), mpusma (Prism), o6enennsiii cron (Table) u okHO

pHc. 9
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(Window).

Hnousuoyanvras pacuemuas no8epXHOCMb He 6/15emcs coOCmEeenHo mebe-
JIb10, MAK KAK He 8UOHA 8 noMeweHuu. Imom oOvekm HydxiceH OJisl pacuema ocee-
WeHHOCMU HA KaKoU-1ubo cneyuguueckou no8epxHoCcmu, Hanpumep Ha 08epyax
wxaga unu 6 npeodenax Kpvluuku 00Ho2o cmoaa. [lpusma omauurno nooxooum Ojis
umMumayuu 1ecmHudHblx mapuiell. He nepeuucnennvie 6 cnucke npeomemol mebenu
(Hanpumep, wKA@Dbl) UMUMUPVIOMCA NPUMUMUBHBIMU 0Obekmamu (Hanpumep,
muna Cube).

Tpu nons BBoma Position mpeaHa3zHayeHBI I BBOAA KOOPJIWHAT PACIOJIO-
KEHUs MeOeNTl B TIOMEIICHNH, MO Size — I 3aJaHusl pa3MepoB MeOeH, a MoJIs
Rotation — st 3anaHus yriioB HOBOPOTa OTHOCHTEIILHO KOOPIUHATHBIX OCCH.

puc. 10

Jlns Hamiero oduca HaM OyJET JOCTaTOYHO pabouero croyia, yao0HOro
Kkpecna u mkada. Beioepem B ciicke 00bekT Large table. 3amanum ero puny 1,2
M, mupuny 0,75 m u BeicoTy 0,8 M 1 HakMeM KHOTKY Insert. CTon mosiBUTCS B Jie-
BOM HI)KHEM YTIIy 3KpaHa. Beigenum ero, HakaB U OTIIYCTUB JIEBYIO KHOIIKY MbI-
m. Teneps €ro MOXKHO mepemMeniaTh, O YeM HaM I0JICKa3bIBAET Kypcop, MPUHSB-
il GopMy PYKH C BBITSHYTHIM yKa3aTeJIbHBIM maiibiieM (puc. 8). Haxxmem neByto
KHOIIKY MBIIIU U, HE OTIyCKas €€, MepeTaliuM CTOJ MPUMEPHO Ha CEPEIMHY I10-
MelieHus. Crerka pa3BepHEM €ro, HaBelsl yKa3aTellb MBIIIM Ha OJWH U3 MPAMO-
YTOJBHUKOB 10 €ro kpasm (puc. 9). [IoBOpoT MOKHO OCYIIECTBUTH, MEPETAILUB
MPSIMOYTOJILHUK BBEPX WJIM BHU3 MPU HAKATOU JIEBOU KHOTIKE MBIIIIH.

AHaNOrMYHBIM CHOCOOOM YCTAaHOBUM B NMOMEUIEHUU KPECIOo U KA, Kak
nokasaHo Ha puc. 10. Obpawaem enumanue, umo npu Haxcamuu Ha KHonky Insert
HOBbLlL npedmem mebenu nomewjaemcs nogepx npeovioywe2o. Ytoosl Medesb Bee-
r7la TOSIBJsIacCh B HM)KHEM JIEBOM YIUIy SKpaHa, MOCIE YCTAHOBKH OYEPEIHOIO
npeaIMeTa Ha)KMMaeM KHOMKy Reset. 3aBepmuB paszMmeleHue MeOenu, HaxMeM
kHonKy OK 15151 BO3Bpara K OCHOBHOM IaHEIM HHCTPYMEHTOB.

Ilar mecroii. BruioTHyto npucTynaeM K riaBHON 4acTH pabOThI — OCBEIlle-
Huto. Haxkumaem kHomky Selection A nepexoaa K BbIOOPY THIIOB CBETHIIBHHUKOB.
Ecnu B cucreme yxe ycraHoBjIeHA 0a3a IaHHBIX MO CBETHJIBHUKAM, TO Ha 3KpaHe
MOSIBUTCSI 3aCTaBKa 3TOM 0a3bl JaHHBIX. B MPOTUBHOM cilydyae BepXHEe MEHIO Mpo-
rpammbl (Project, Edit, Room...) momensiercss Ha MeHIO paboTHI ¢ 0a3amMu JaHHBIX:
Catalog, View, Window, Help (puc. 11). Ilynkt Selection mento Catalog mo3Boiisi-
eT BbIOpaTh 0a3y JaHHBIX TOTO MPOU3BOAMTENS, CO CBETUIIHHIUKAMHU KOTOPOTO MBI
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Oynem paboTtaTh B gaHHOM mpoekTe. [Ipu BpIOOpE ATOTr0 MyHKTa HA dKpaHE OTOO-
pasuTcs nmaHenb U3 16 KHOMOK ¢ Ha3BaHUSAMU MpousBoautenen (puc. 12). Eciu Oa-
3a TaHHBIX KOHKPETHOTO MPOU3BOAUTEIIS HE YCTAaHOBJIEHA B CUCTEME, KHOIIKA C CO-
OTBETCTBYIOIIMM Ha3BaHHEM HEaKTHBHA (HE HAXKUMAETCH).

puc. 11

puc. 12 Lo

Haxxmem kHOmky Demo, 4ToObI BRIOpaTh BCTPOCHHYIO B Iporpammy "mie-
MOHCTpPAIIMOHHYIO" 0a3y JaHHBIX, COJIEpPKAIllyl0 YCIOBHBIE CBETWJIbHUKH. Ha
DKpaHe MOSBUTCS CTaHJAAPTHOE OKHO PaOOThI ¢ 6a3011 JaHHBIX CBETUIILHUKOB (pUC.
13). B neBoit BepxHe# 4acTH 3TOro0 OKHA HAXOJIUTCSA OKHO MOMCKa CBETUIILHUKA 110
HOMEDPY 3aBOJICKOTO apTUKYIIA.

Tlouck no 3a600ckomy apmuxyny y0ober 8 ciyuae, eciu mun c6emuilbHUKA
npeosapumenvHo evlopan no "Oymasxcrnomy" xamanoey. /[na omobpadxiceHus cee-
MUTbHUKA C OAHHBIM APMUKYIOM NOCLEe 8600a HOMepa Haxcumaem KHonky Search
(NOUCK), HAXOOAWIOC 8 NPABOM HUICHEM Vely OKHA. s no8mopHo2o omodpa-
JICeHUsl 8CeX UMeWUXcs 8 baze ceemusibHUKo8 8800um 6 none Article number
cumeon "*" u nasxcumaem knonky Search.

B npaBo# BepxHen 4acTu 3KpaHa HAXOJAUTCS CIIUCOK CBETUIILHUKOB C HOME-
paMM apTUKYJIOB U KPAaTKUMU onucaHusAMmu. [locine BblneseHHs OAHOTO U3 CBe-
TUJIBHUKOB 3aIlOJIHAIOTCS YEThIpEe OKHA, HAXOIAIIMECS B HUKHEM 4acTH JKpaHa:
OKHO C JIOTOTUIIOM MpOU3BOAUTENS, (hOoTOrpadusi CBETHJIbHUKA, YMEHbIIECHHBIN
BUJ| €r0 KPUBOM CHJIBI CBETa U OKHO C MOJPOOHBIM ONMCAHUEM CBETHJIbHMKA (Ha
aHTJIMIICKOM MM HEMEIKOM si3bike). HekoTopble 0a3bl JaHHBIX HE BHIBOAST OKHO C
KPHUBOU CHJIBI CBETA, B 3TOM CJIy4ae €ro MOXHO BbI3BAaTh HaxkatneM KHonku LDC.
KpuByto cuibl cBeTa TakKe MOKHO IPOCMOTPETh B YBEJIMYEHHOM BHJIE, BHIOpAB B
BepxHeM MeHIo View myHKT Show LDC.
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CBeTWIBHHK, MMOIXOSIININ Il TAHHOTO pacueTra, HYy)KHO JTOOABUTh B TEKY-
Ui cnucok Hakatuem kHomku Use, Haxojdiielcss BHU3Y OKHAa. Bo Bcex 0azax
JTAHHBIX, KPOME JAEMOHCTPAIMOHHOM, KHONKY Use MOXHO Ha)XMMaTh HECKOJIBKO
pa3, 100aBisisi HECKOJIBKO THUIIOB CBETHUJIBLHHUKOB TMOAPsA. OKHO AEMOHCTpAIlMOH-
HOHM 0asbl "mpsiuerca' KaxAbld pa3 IMOCe HaXaTus 3TOM KHOIKH, MOATOMY €ro
HEOOXOIMMO BBI3BIBAaTh 3aHOBO Ha)KaTHEM KHOIIKH Selection.

Jlo6aBuM B TEKYITUN CIMCOK CBETHIHHUKH ¢ apTukyiaamu 101004 u 103002,
MIOCJIC YE€TO 3aKPOEeM OKHO 0a3bl TAHHBIX Ha)KaTHEM KpecTa B IIPaBOM BEpXHEH ero
YJacTH.

Ilar ceabmMoii. MOXXHO ITPUCTYNaTh K PA3MEILIEHUIO CBETUIIBHUKOB. YeTbIpe
kaoniku Single, Line, Field u Circle mo3Bomistor BeIOpaTh cmocod pa3MernieHus
CBETWJIBHUKOB (110 OJTHOMY, PSIIAMH, PAJAMU 10 TOPU3OHTAIN M BEPTUKAIU U IO
okpyxHOCTH). Ilepen TeM Kak mpucTynaTh K pa3MENICHUIO CBETHIIBHUKOB, XKeJa-
TEJIbHO 3HaTh KOJIMYECTBO, KOTOpOE NMoTpedyercs. B 3ToM HaM OMOXKET MoACKa3-
Ka, IpejuiaraemMasi mporpaMmoin Tojbko B pexume pazMenienus Field (psimamu mo
TOPU30HTAJIM U BEPTUKAIM Ha IUIAHE TOMELLEHUS).

UtoOsl onpenenuTh TpeOyeMoe KOJUYECTBO CBETUIILHUKOB, 3aJaJM OCBeE-
IEHHOCTh, KOTOPYIO Mbl XOTUM CO3/1aTh B HaiieM oduce. Ee MUHUMAaNBHO JOITy-
CTUMOE 3HAYEHHUE COAEPKUTCS B COOTBETCTBYIOLIEM pa3eiie YK€ YIMOMSIHYTBIX
CTpOUTEIBHBIX HOPM. {7151 odrca BhIOpaHHOTO HaMU TUIa OHO cocTaBisieT 500 Jk.
Bwmecre ¢ Tem mpu pacyerax mporpamma DialLux opueHTHpyeTcss HE HAa MHUHH-
ManbHyto (Emin), a Ha cpegnioro (Em) ocBenieHHOCTh B MOMEIICHUH, KOTOpast 3a-
BEJIOMO OKaxeTcsi Oosblie. Tak Kak Mbl COOMpaeMCsl UCTOIb30BaTh CPABHUTEIHHO
OOJIbIIINE CBETUJIILHUKU PACCESIHHOTO CBETa, TO OyJIeM CuUuTaTh, YTO CPEAHSS
oCBelIeHHOCTh OyaeT Ha 10% BbIlIe MUHUMANIBHOM (T. €. 550 JIK).

pHC. 14 P P Y=

Haxumaem kHomky Field. B HmkHell yacTu skpaHa MOSBISIETCS MaHENb
HACTPONKH pa3MelIeHUsl CBETUILHUKOB (puc. 14). JIeBas yacth 3TO# maHenu 3aHsi-
Ta uH(popmanueln o BbIOpaHHOM CBETWIIbHUKE C ero ¢otorpadpueil. B more Em
BBOAUM HalJeHHbIe paHee S50 ik . [lpoepamma aemomamudecku 3anoaHsem noJs
Number of lum. X/Y (konuuecmeo ceemunvrurxos 600w oceti X/Y).

He 3abpiBaeM TpaBWIBHO 33/aTh BBICOTY PACIOJIOKECHUSI CBETUIHHUKOB B
nosie Mount. Height/Type (Tunm moHTa)ka/BeicOTa yCTaHOBKH). BhicoTa 0o 3ama-
eTCs B MeTpax, MO0 BeIOMpaeTcs u3 cnucka: Surface mounted (moMecTuTh Ha 1O-
BEPXHOCTh TOTOJNKA), Recessed (Bctpouth B motosnok) unu Freestanding (paszme-
CTUTh TPOM3BOJIbHO). [0 ymomyaHuio mpemsiaraeTcsi Croco0 pa3MelnieHus CBe-
TUJILHUKA, IPEAYCMOTPEHHBIN 3aBOIOM-U3TOTOBUTEIIEM.
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OmnpenenvB HEOOXOIUMOE KOJTUYECTBO CBETHIIHHUKOB (IIEPEMHOKCHHEM YH-
cen B nmojsax Number of lum. X u Y), MOKHO aBTOMaTHYECKH Pa3MECTHUTh UX,
HaxxaB KHoMKY Place, wiu nepeittu k pydHoMy pa3Mmelienuio, HaxxaB KHonky OK u
3areM ofHy U3 kHomnok Single, Line wmu Circle.

Vv

pHC. 15

Hpumelumue. Aemomamuueckuti pacdem KoJjaudecnmea C6emMUJIbHUKOE8 pa-
bomaem moJbKo 0 npAMOY20J/IbHbIX nomewenuzl.

Bri6upaem B Tekymiem crnucke cBetwiibHUKOB DEMO 101004 u Haxkumaem

kuonku Place u 3arem OK. Ilnan IMOMCHICHUA IMPUMCT BUI, MOKa3aHHBIA Ha PHUC.
15.

P e
poina

puc. 16

IIlar BocbMoii. Co3aB ocHOBHOEe (pabodee) ocBelleHUE Haiiero oduca,
pPa3MEeCTHM HECKOJIBKO aKIEHTUPYIOIINX CBETHJILHUKOB HaI pabodnM cTooM. J1is
ATOTO Ha)XMMaeMm KHONKY Single (oanHOYHOE pa3MEIIeHUE CBETUIILHUKOB). B
HIDKHEH 9acTH 3KpaHa MOSBISICTCS MaHEIb OJUHOYHOTO Pa3MEIICHUS CBETHIIHHH-
KOB (puc. 16).

JlaHHas1 maHeNb aHAJIOTMYHA PACCMOTPEHHOW HaMM Ha CEbMOM IIare, OJJHa-
KO JUJIA pa3MEIICHUs OJMHOYHOIO CBETHJIBHUKA JOCTATOYHO 33/1aTh JUIIb JIBE €r0O
koopauHaTthl X, Y ¥ BBICOTY pacmnoyiokeHusi. Kak u Ha mpenpiayieM 3Tarne, s
pa3MeleHrs CBeTUIIbHIKA HakiuMaeM KHOTIKY Place, a st 3aBepiiieHus 3Toro Ima-
ra — knonky OK.

PCZS’MBWQHMQ OOUHOYHBIX CBEMUNBHUKOB MAK’CE MONCHO BbLINOJHUMb U
O0BOLHBIM weiadKom 1€801 KHONKU MbLUU HA 6bl6paHHOl:i mo4Ke njiana nomeulerusl.

O

puc. 17

BriGepem B cimcke cBEeTHIIBHUKOB ToueuHbIN cBeTiibHIK DEMO 103002 u
pa3MECTUM €ro Ha MOTOJIKE B JIBYX K3EMIUIApax: B TOUKAX C KOOpJAUHATAMHU X =
6,5M; Y=22mMmuX=25wm; Y = 3,6 m. Takum 00pa3om, CBETHWIHHUKN OYyIyT
PacmoJIOKEHBI TI0 KpasiM pabovero cToja, Kak 3TO Moka3aHo Ha puc. 17.
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N3HauaibHO BCE CBETWIBHUKHU PACIIOJIOXKEHBI CBETAIIECH YacThiO BHH3. WX
WHJMBUAYAJIbHYIO OPUEHTALIMI0 MOXKHO OMNpENeNuTh Mo auarpamme (puc. 18),
JKEJITHIM 1IBETOM Ha KOTOPOM MOKa3aHbl CBETAIME YacTu. [loBepHEM HalllM TOYeY-
HbI€ CBETHJIBHUKHM TaK, YTOOBI OHM OCBEIIAJId IMOBEPXHOCTh croia. s storo
HEO0OXO0IMMO 3a7aTh yTJbl HAaKJIOHA OTHOCUTENBbHO oceii X u Y B moysax Q and L
Incl. u yros ero moBopoTa OTHOCUTEIBLHO BEpTUKAILHOM ocH B ToJie Ori.

puc. 18

3amaem mapametrpsl Ori.= -20 u L. Incl.= -55 nns mepBoro (jeBoro) cme-
tuiabHUKa U Ori.=-20 u L. Incl.= 65 qy1s BTOpOro (mpaBoro) CBETUILHUKA.

puc. 19 [N |

Heped U3MeHeHuem yzia nosopomnia O0OUHOYHO20 CEEeMUNbHUKA UIU 6CeX
ceemulbHUKoe 6 cpynne, ux HYIHCHO 6bI0CIUMb OOUHOYHBIM Hadcamuem 1e6oll
KHONKU MblULU.

3aKOHYMB PEIAKTUPOBAHUE NMAPAMETPOB OAMHOYHBIX CBETHUJIBHUKOB, HAXU-
maeM kHonky OK. CoxpaHuMm mpoekT Ha AUCK, BbIOpaB B MeHI0 Project komanmy
Save unm HaxkaB Ha KHONKY C M300pa)KEHHWEM JTUCKETHI B JIEBOM BEPXHEM YTy
skpana. OcTaBUM mpejiaraeMoe rmporpamMmmoit ums ¢aitna Projectl. Tenepbs MokHO
MPUCTYIATh K 3aKJIFOUUTEIBbHOM CTaIUU MTPOEKTA — PACUETY OCBEIICHHUS.

Ilar geBsaTwiii. Haxumaem knonky Calculate (paccuutath). Ha skpane
O0TOOpAa3UTCsl OKHO 3amycka pacyeTa ocBenieHHocTH (puc. 19). IlepBbie n1Be BKIaI-
ku 3Toro okHa (Description u Address) HamOMUHAIOT HAM O BO3MOXKHOCTH 3aI0JI-
HUTH TOJIS, UCTIOJIb3yEeMbI€ B TMEYaTHOM OTYeTe. TpeThs, BbIOpaHHAS MO yMOI4a-
HUI0, — BKJIaJKa Start calculation (3amyck pacuera). Ero MbI 1 BOCTiob3yemcs.

puc. 20

N3 BaxkHBIX HACTPOEK OTMETUM HAXOIALIMKCS HA 3TOW BKIIAJKE MEPEKIIIOYA-
tenb Take furniture into account (yuutsiBaTh MeOelb Npu pacyeTax). Ecau B Hem
OTCYTCTBYET rajgoudka (MeOenb HE YYUTBHIBAETCS), pacyeT MPOU30MIET HAMHOTO
ObICTpee, OJIHAKO B €ro pe3yjbpTaTax OyIyT OTCYTCTBOBATh TE€HHU, a TPEXMEPHBIM
BU/JI TIOMEILIEHNS OKAXETCS HeNOCTyINeH. i 3amycka pacyeTa Ha)KMMaeM KHOIIKY

OK. Ha skpane mosiBUTCSI OKHO, B KOTOPOM BHUJIEH 00HEM BBITIOJIHEHHBIX PACUETOB
(puc. 20).
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pHc. 21

[Tocne 3aBeprieHUs pacuera OTKPBHIBAETCS OKHO MPOCMOTpPa pe3yibTaToOB
(puc. 21). B 3ToM OKHE MOXKHO MPOCMOTPETH (HO YK€ HEJb3sl U3MEHUTB!) BCe COo-
CTaBJIAIONINE TIEYaTHOTO OTYETA, a TAK)KE OTIPABUTH OTUET — ICIIMKOM WJIH BBIOO-
pPOYHO — Ha MPUHTEP. B BEpXHEH 4acTH 3TOr0 OKHA HAXOJATCS JBA BBITIATAFOIIIX
CTHCKA, U3 KOTOPBIX JIEBBIM MpeiJiaraet BeIOpaTh OOBEKT, a MPaBblil — CBOMCTBO
3TOro o0BeKkTa ansi mpocMmorpa. K 4uciy 0ObeKTOB OTHOCSTCS OTYET O MPOEKTE
(Projectl), xaxxmoe u3 momenienuii B mpoekte (Rooml, Room2 u T. 1.), a Takxke
KXl U3 00BEKTOB B MOMEIIECHUH, JJIsi KOTOPOTO MPOU3BOIMIICS PAacUeT OCBe-
mienHoctu (Working plane, Calculation surface u 1. 1.). [Ipu Be1OOpe ogHOTO U3
OOBEKTOB B MPABOM CIIHCKE MOSBISETCA HA0Op €ro JOCTYMHBIX JJIA MPOCMOTpa
cBoiicTB. Hanpumep, nis o6bekra tuna "Otuet" (Projectl) moctymnen mpocMoTp
obnoxku (Project cover), ornasnenus (Table of contents), mapameTpoB ocBeleHus
(Room survey) u cneuudukanuu obopynosanus (Parts list/order). HamomuuMm, uto
NOJHBIL OmyYem asmomMamuyecku QopmMupyemcs u3 c8eoeHull, YKA3aHHbIX Ha
npeodblOYWUX IManax 6 coomeemcmayrowux okHax. Hanpumep, obnoscka npoex-
ma eémecmo eouHcmeenHou Haonucu Project] oondxcna codepoicamv Hazeauue u
KOO Nnpoexkma, Kpamkoe e20 ONUcanue u KOOpOUHamsl paspabomyura/3aKa3duKd.

Ha 3aBepmaromem stane Hameid pabOTbl MPOCMOTPUM M pacrledyaraem
HanOoJiee HeOOXOAMMbIE YACTH OTYETA O MTPOEKTE.

T Y - PRRN T Pt LaTiy SOun

"

il

pHC. 22 . puc. 23

Ilar pecarbiii. CaMbIMH BOCTPEOOBAHHBIMH PE3yJIbTaTAMH pacueTa sBIIs-
10TCS Tpaguueckoe U300pakeHUe pacrpeneseHns OCBEIIEHHOCTH o0 paboyel mo-
BEPXHOCTU M OOIIMK TpEeXMEpHBI BUJ OCBELIEHHOTO noMenieHus. Beidbepem B Jje-
BOM CITMCKE OKHa pe3yibTaToB 00beKT Working plane. B nmpaBom okHe mosiBUTCS
CIIMCOK JTOCTYIHBIX Pe3yJbTaToOB pacyeTa: Isolines (TMHUU MOCTOSSHHOW OCBEIEH-
Hoctu), Grey scale (3akpallleHHbIE JMHUM TOCTOSSHHOM OCBEILIEHHOCTH),
[Iluminances (Tabiuia ocenieHHocTeit) u Relief (TpexmepHbIl rpaduk OCBEIICH-
HOCTH). Yallle BCero moyib3yroTcsi OOBIYHBIMU M 3aKPAIIEHHBIMU JTUHUSAMHU MOCTO-
SSTHHOM OCBEIIEHHOCTH (puc. 22 u 23).
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’ﬂi'-um 130 Rendenng

puc, 24

B HikHel yacTu OKHa pe3ysbTaToB OTOOpa)kaeTcsi Tabyvia U3 5 KOJOHOK,
cojJieprKaillas CTaTUCTUYECKHE CBEACHUSA: CPEHIO OcBelleHHOCTh (Em), makcu-
MaJbHYI0 1 MUHUMaIbHYIO ocBemieHHOCTh (Emax, Emin) u aBa oTHOmeHus, xa-
PAKTEPU3YIOIINE PABHOMEPHOCTh PACIHPEIECICHUS OCBEIICHHOCTH: MUHUMAIbHOU
OCBEMICHHOCTH K cpeaHedi Emin/Em w MuHMMaNbHONW OCBEIMICHHOCTH K MaKCH-
MaiapHOM Emin/Emax.

Sl
Foom 1 10 Rendenng

puc. 25

Teneps NpoCMOTPUM BHUJ OCBEIIEHHOIO MOMeLIeHus. JlJisi 3Toro B JIEBOM
MEHIO OKHa pe3yJbTaToB BbIOepeM MyHKT Rooml, a B mpaBoM MEHIO — IyHKT
"Tpexmepnbiii BUa" (3D rendering). Ha sxpaHe nosIBUTCS OKHO C TPEXMEPHBIM BH-
JIOM HEOCBEILIEHHOTO TTomelieHus (puc. 24). s otoOpakeHust OCBEIIEHHOTO BUAa
HakMeM KHomKy Render (puc. 25).

UTo0OBl M3MEHUTh TOYKY HAOJIOACHUS KOMHAThI, HA)KMEM KHOIIKY Settings
(mactpoiiku). B okHe HacTpoitku TpexmepHoro Buaa 3D Position (puc. 26) MOXKHO
3aJaTh BpalllCHHUE TIOMEIICHUS OTHOCUTENILHO BepTHKANIBbHOM ocH (Rotation Z-axis)
u paccrosinue ee HaOmoaeHus (Observer distance). B HibkHeM yacT oKkHa UMeeTcs
pEeryIupoBKa SIPKOCTH KapTUHKH, KOTOpPasi OKa3bIBAeTCsl MOJIE3HOM, €CIIH TpeXMep-
Hasl KapTUHKA CJIMIIKOM 3aJIUTa CBETOM WIIH, HA00OpOT, HEECTECTBEHHO TEMHAs.
HacTtpous xenaemsblii Buj, Haxxumaem kHonky OK u 3arem cHoBa kHOTKY Render.

o 77] -
e

pe 26 ] =] ome | aw | nps |

B 3akmtouenue pacrneyaraeM pe3ynbTaThl Hamero pacuera. Haxonsces B o1-
HOM M3 OKOH Iso-lines (puc. 22), Grey scale (puc. 23) unu 3D rendering (puc. 25),
BbIOEpeM B MeHIo Project myHkt Print preview. B mosiBuBIIeMcsi okHe MpeaBapH-
TEJILHOr0 MpocMoTpa (puc. 27) 3aMETUM HOMEpP CTPAHULIbI, HA KOTOPOH COAEPIKUT-
sl BRIOpaHHBIN BUJ pe3yIbTaTa pacuera.
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PEW - Pruein | [~
[ I | Priuge Som 3 | D

Prajectt : A“

pHC, 27 b o

Homep cmpanuywvr naxooumcs 6 npagoi eepxneil yacmu cmpanuysl, noo
oamoti @vinoHeHus npoekma. lIpu HeoOX00UMOCMU MOJNHCHO YEeaUyUms pasmep
usobpascenus kHonkoti Zoom In.

3anlOMHUB HOMEP CTPAHUIIbI, HAKMEM B JIEBOM BEPXHEUN 4aCTH SKpaHa KHOII-
Ky Print u 3aganuM B MOABUBIIEMCSI TMAJOTOBOM OKHE €€ HoMmep. B mpoTuBHOM
ciydyae Oyzaer pacriedataH Bech 20-CTpaHMUYHBIA OTYET O MPOEKTE, COICpKAIIUi
MaccCy HE3aIlOJIHEHHBIX 1 HEMH(POPMATUBHBIX CTPAHMII.

3aKoHYMB padOTy € Pe3yJIbTATAMH pPacyeTa, 3aKpOEM OKHO pe3yJIbTaTOB
Ha)KaTHEM KHOIIKH C KPECTOM B €T0 IIpaBOM BepxHer yacTu. Ha skpane nosiButTcs
OKHO cocTaBa npoekrta Project Tree. [Ipu HEOOXOAMMOCTH YTO-TO U3MEHUTH B Ta-
paMeTpax Hallero MOMENIEHUS BbIIEIUM B CIIUCKE 00BEKTOB CTPOKY Rooml u
HaxxmeM KHonKy Edit. [Tocne okoHuaHus pejakTHpOBaHUSI CBOMCTB MOMEIICHUS
HaM CHOBA OyJIeT JOCTYyIHAa OCHOBHAA MaHeb UHCTPYMEHTOB Mporpammsel (Room,
Furniture, Selection...).

3AHSATHUE Ne 16
IJEKTPOTEXHHUKA.
1 KOMITIOHEHTHI 2JIEKTPUIECKON CUCTEMBI.
2 Ilman po3eTok.

3. HOPAAOK MNPOBEJAEHUSA TEKYIHIUX U TPOMEXYTOUYHbBIX
ATTECTALIUM. IIKAJIBI OIITEHOK

YcneBaemocTthb ciymiarens orneHuBaerca no 100-6anbHOl cucteme co ciie-
JYIOIMMU AUara3oHaMu 0aijioB, COOTBETCTBYIOIMMU TPAJUIIMOHHBIM OLIEHKAM.

Ne He 3auTe-
3auer 3adTeHo
n/n HO
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AxkaneMuueckas
OLICHKA Heynosner- | Y nosner-
1 . . A A Xopomio | OTauyHO
(10 4-x GaNbHOM CU- | BOPUTENIHHO | BOPUTEIHHO
cTeMe)
banbHas onieHka
e Or 40 Oor61 | Orsl
2 | (mo 100-6anwHOM cu- | Ot 0 m0 39
1o 60 1o 80 o 100
cTeMe)
Tekymas arrectanus
IHopsaako- Cpoxu OT4eTHOCTH banabuas Cymma
BbIil HOMeEp OlleHKA
ITepBas at- | 31 okTsa0ps ITocemaemMocTh o 8 6amnos | Jlo 30 GanmnoB
TeCTalus (oceH. ce- Tekymias padora | Jlo 12 6amioB | (arTecTanus —
MecTp) Kontpomasusie me- | JTo 10 6amtos | 20 6amnos u
31 mapra POIIPHUSATHS BBIIIIE)
(Bec. ce-
MECT)p)
Bropas ar- | Ilocneanuit [TocemaeMocTh Ho 8 6ammos | /1o 30 Gammos
TecTanys | ACHb 3aHATHH | Tekymas pabora | o 12 6amios
Kontpoasusie me- | Jlo 10 6ammoB
pPOTIPUATHUS
Tekymias aTTectaius IpocTaBisieTcs B cOOTBeTCTBYo1IeH rpade | o 60 6amion
AK3aMEHAIIMOHHON BEJOMOCTH
3 Ilo 40 GammoB
Cymma = Tekymas + /13 o 100 6an-
JIOB

KOHTpOJ'IBHBIe MCPOIIPHUATHUA K aTTCCTAllUKU IMIPOBOJATCA B BUAC TCCTHUPOBA-
HUA 110 TCMaM, BBIHOCHMMBIM Ha JICKITHUH.

Jomyck k aud. 3a4eTy MPOU3BOIUTCS MOCIE BBHIITOJIHEHHS BCEX MPETyCMOT-
PEHHBIX yU4eOHBIM MJIaHOM U pabodeil mporpaMmoi padoT.

4. BUBJIUOT PA®NYECKHUI CIIMCOK PEKOMEHJIYEMOHN
JINTEPATYPBI

4.1 OcHoBHAas1 JIUTEpPATYypa

1. Borocnosckuii, B.H. Ctpourensuas Terminodusuka (TernaoPpu3nieckrue OCHOBBI
OTOIUJICHUS, BEHTUJISIIUN ¥ KOHJAUIIMOHUPOBAHUS BO3/IyXa : Y4€OHHUK JIJIsl BY30B /
B.H.borocnosckuii .— 3-e uza. — CII6. : Aok CeBepo-3amam, 2006 .— 400c.
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. BomocHabxenue : yaeOHuK 117151 By30B : B 2 T. T. 1: Cuctemsl 3a00pa, mogadu u
pacnpenenenus Boasl / M. A. ComoB .— 2008 .— 261 c.

. Kamenes, I1. H. Bentwmsmus : yueonuk s By3oB / I1. H. Kamenes, E. U. Tep-
tnyHuk .— M. : ACB, 2008 .— 616 c.

. [omymkua, B.U. OTonnenne, BEHTUISINS U KOHAUIIMOHUPOBAHNE BO3IyXa :
VY4e6. mocodue. U.1. TeopeTrueckne OCHOBBI CO3/IaHUSI MUKPOKJIMMATa B TIO-
menenuu / B.W.IMonymkun, O.H.Pycak, C.1.bypues u ap. — CII6. : IIpodec-
cus, 2002 .— 176¢.

. Ckanasu, A.H. Otomenune : yueOHuK a7 By3oB / A.H.Ckanasu,JI.M.Maxos
— M. : MI'CY:ACB, 2006 .— 576c.

4.2 JlonoTHMTEIbHAS JIUTEpaTypa

. AHanbeB, B.A. CucreMbl BEHTWISIIUA U KOHAUIMOHUpOoBaHus. Teopus u mpak-
tuka / B. A. Ananbes, JI. H. banyea, B. [1. Mypamiko .— HoBas pen. — M. :
EBpoxinmar, 2008 .— 504 c.

. byxapkun, E.H. Unxenepusie cetu: O60pyn0oBaHNUE 31aHUA U COOPYKEHUU :
VYuebnuk s By3oB / E.H.byxapkun, B.B.Kymnuprok, B.M.OBcssHHUKOB U JIp.;
ITon.pen.FO.I1.Cocuuna .— M. : Beicuniik., 2001 .— 415c.

. KonHos, A.A. DnextpoobopyaoBanue xuibix 31anuid / A.A.KoHHOB .— 4-¢
m3a.,crep. — M. : lomdka-XXI, 2007 .— 256¢.

. Konnos, A.A. DnektpooOopynoBanue xuibix 3gannii / A.A.KoHHOB .— 2-¢
3. — M. : Jlogaka-XXI, 2005 .— 256¢.

. Kopskun-Uepnsik, C.JI. Ocemenne kBaptupsl u goma / C.JL.Kopskun-UepHsik
— CIIO. : Hayka u Texnuka, 2005 .— 192c.

. UmxeHepHOE 000pyA0BaHUE HHANBUIYAIHBHOTO A0oMa [DIeKTpoH.pecype] .—
Multimedia (248MB).— M. : OO0 "Cryaus Kommac", 2008 .— 1 onr.auck.
(CD ROM).

. HkeHepHbIe CUCTEMbI MHIAMBUAYaTbHOIO JOoMa [ DJIEKTPOH.pecypc| .—
Multimedia (248MB) .— M. : OO0 "Ctyaust Kommnac", 2008 .— 1 ont.auck.
(CD ROM) .— (ApxuTeKTypa U CTPOUTEIBCTBO).

4.3 Ilepuoauveckue U31aHus

. Acconmanus naxxenepoB ABOK. Bentumnsanus. Oromnenue. Konauuunonuposa-
Hue : JXKypHai 1o oTonieHn0, BEHTWIAIUMN, KOHAUIIMOHUPOBAHUIO BO3/IyXa,
TEIUIOCHA0KEHUIO U CTPOUTENHHOM Teruiopusnke / Accolualus HHXEHEPOB
ABOK .

. BogocHabsxeHue u canuTapHasi TEXHHUKA : ExxeMecsuHbIi HayYHO-TEXHUYECKU I
u iponsBoacTBeHHbIN KypHal / I'TI «Coro3Bogokananmpoekt»,®I'YII I'HI] PO
HUN BOAT'EO,ITHUMUDII unxkenepuoro odopynosanus, [ TIKHUN CAH-
TEXHUUIIPOEKT;MI'TI «MocBomokaHaiD .

. Mexxnynapoanas acconuanus "Coro3 nuzaiiHepoB”. Apxutekrypa. CTpouTeib-
ctBo. Jluzaitn /| MACA.
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. IIpoext Poccus : Poccniicknii CTpOUTENBHBIN KATAJIOT.
. Academia. ApXUTEKTypa U CTPOUTENHCTBO.

4.4 IlporpammHoe odecnieueHue U UHTepHeT-pecypchl

[IporpammHuoe obecrieyeHue:

. MS Oficce 2003/7

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

. Internet Explorer

NuTepHeT-pecypcesr:

. CTpOHTCJIBHBIﬁ ImopTall, KaTaJIOI' CTPOUTCIIbHBIX U OTACIIOYHBIX YCIYI', MATCPHU-

amoB http://publications.proektstroy.ru/

. @enepanbHbIN OpTaT 00pa30BaTEIbHBIX PECYPCOB

http://www.edu.ru/index.php

. Bomocnatsxenue: Kype nexuwmii http://elib.ispu.ru/library/lessons/arsenov/
. Oromenue n BCHTWJIAUA KUJIOT'O 3JaHUA: VYuyeOHoe mocodue

http://window.edu.ru/window/library?p rid=71093



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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HPUJIOKEHHUE

CnpaBouHble JaHHbIE IS IPOEKTHPOBAHUS

11T KnumaTn4yeckue XapaKTepUCTHKHA FOPOJI0B

= e = = . k = 2
sig|gdf|E Aflesfing
= eoEldES|lanE T 2dfesEE
gxfz=zg|g" 28 S ERE-E
= P O g>=5$ =§;'§
== I s 2 = =
Bomrorpax 1.1 178 =22 8 =25
Boporex 13 196 -3.1 5,7 -26
ExareprrGy 19 236 —6.8 5.2 =35
pr
Kamyra 13 210 -29 32 -27
Barra 1.7 231 -S54 54 -33
Mocksa 14 214 —3.1 4 -28
ITensa 1.5 207 —4.5 38 -9
C- 1.2 220 -18 3 26
ITeTep6ypr
TanboB 1.4 201 -3.7 3 -28
Y IpAHOBCK 1.6 213 =57 b] =31
Voa 1.8 212 -S54 42 =31

2Il Tpeb6byeMbHe CONPOTHUHBJIEHHUSI TEeNJAJOI €—
peradye OorpaxygalwIHUX

(1)

KOHCTPYVKIOHUH XKHUHJABX 34 aHHUH

TIpuBeneHHOE CONPOTHBIECHHE TEIUIONEpenaTe
rco OIPAAIAIMHEX KOHCTPYKIEEL, M - °C/Br
IL, °C ePEKPHITHH YepIaYHELX, HAT OKOH H
-CYT. | cren XOJOXHEIMHE IOJBATAMHE H GaIKOHHBIX
TOATIONbAME aBepei
2.1 28 0,30
2000
28 37 0,45
4000
3.5 46 0,60
6000
42 5.5 0,70
8000
10 49 6.4 0,75
000
12 3.6 13 0.80
000 e




Il PacueTHBHEe TeMOepaTypPH U KPaTHO—

CTH BO3JAyXoobO6MEeHa

B mMoMeme HHU AX 2KHJ B X

31 aHUM

70

Pacuersan
tenmepatyp | OoveM mam
a KPATHOCTD
B BO3ZAyX000Me
Tomemense i e
B XOJIOZHEIH | BHTAKKH
nepEOX salwwia
rona. *C
H(mnaz xomEaTa 18 3malw
To e, B paioHax ¢
TEMIIepaTypol Harbomee
XOIOJHOH MATHIHEBKH 20 To xe
(oBecnewersocThio 0,92) -31 °C
H HHEE
Kyxan 13 He menee 60
Barras 25 25
YbopHad HETHBHIYanbHAT 16 25
CoBnemerHOe NOMEINSHAS 5 75
yOOPEOH H BaHHOH 7
To e, ¢ BETHBHIYATbHEIM 18 25
HarpeBaTereM
JlecTHEUHAA KIeTXa 12 -

4T 3HauvueHUd Kod3DobduumumeHTa a n,

3aBHCHMOCTH

OT NOJOXEeHHS HapyXHOH MOBEDPXHOCTH
OrpaxXXpmgawIAX KOHCTDPYKIOHUH

MO OTHOIMEeHHWIO K HapPYXKHOMY

€eMOTIr O B

NpPUHUMA™

BO3AYV XY

Orpa#IatomHe KOHCTPYKIER

—
Hapyxeple cTeEH H TOEpHTHA (B TOM 9HCIE

BeHTHAHpYeMEle HapyAHBIM BOSAYXOM), MEPEKPHITHA
gepaaunbie (¢ KpOBIeH H3 IITYYHBIX MATepHANIOB) H HaX

OpOe3TAMH: NEPeKpHTHE Hal  XOJOZHeIME  (Ges
OIPAXNAIOMEX CTEHOK) Domnombame B CesepHOH
CTPOHTENbHO-KIEMATHIECKOH 30He

ITepexprITHA Hax XOTOXHBIMH TONBATAMH,

COOOmMANMHEECA C HAPYXHEIM BOSXIYXOM. NEPEEDHITHA
gepnauHEie (C KPOBIeE H3 pPVIOHHHIX MATepHANOB):
NepeKpHTHA Hal XOTOMHEIMH (C  OrpakIalONIEMH
CTeHKAMH) NOJUONbAME HE XOIOJHBIME 3TaXaMH B
CeBepHOH CTPOHTEIbHO-KIHMATHIECKOH 30HE

0.8

Hepexphmu Haxl HE OTAIUIHBEaeMBbIMH @OOBANAMH CO
CBETOBBRIMH NPOEMAMH B CTEHAX

0.7

IlepexpeITHE Hal He OTAIUIHBAaeMBIMH NONBAIAMH 0e3
CBETOBEIX NPOEMOB B CTeHAaX, PaCOONOMEHHEE BRINIE
VPOBHS 3eMITH

0.6

Hepexphmm HaZ HE€ OTANMHBAEMBIMH TEeXHHYECKHMH

TIOIIOIBANME. ECIIO.'IOI&HHMB HHEE !Em SENITH

——
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SIT ConpoTuBieHHEe BO3TYXONPOHULIAHUIO 3aMI0JTHEHN CBETOBBIX

nmpoeMoB
w“ Conporesaesse
Z 2| sosayxonpomEnaEuEp R,
3amoaneHHR g ; § - TTa/kr
ceeToBorompoesa | F E E nesono | ryfdar | momymepc

2 B| muyper | oit TAHOTO
— = asa_ | peswmmi | mmypa
OnmsraprOe
OCTEeKIIeHHE HIH
JBOHHOE OCTeEIeHHE 1 0,26 0.16 0.12
B CIIApEHHBIX
IepenIeTax
JsoiE0E 1 0,29 0,18 0,13
OCTeKIeHHE B
Pa3IenbHBIX 2 0.38 0.26 0.18
IeperreTax
Tpotknoe 1 0.30 0,18 0,14
OCTEKIeHHE B 2 0.44 0.26 0.20
PasaenbHO-
COAPeHHBIX 3 0,56 0,37 0,27
IeperIeTax

IIpameganre:  CompoTHBIeHHe  BO3ZYXONPOHHIAHHIO
OaMKOHHBIX JBepeH CIenyeT NpPHHEMAaTh C
xo3pduroserToM (.8.

6l IpuyBegeHHOE CONPOTHUBJEHHE TEINJO-—
nmepegade OKOH W OaAaJKOHHHBX ABepeit RO
np, M2-° C/Br

Rom.
3anoaEeHHE CBETOBRIX IPOEMOB a-2C
Br
OznHEapHOE OCTEXIEHHE B NIePEBAHHEIX HepeIieTax 0,18
JBofiHOe OCTEKIEHHE B TePEBAHHAIX CIIAPEHHBIX 030
TEepenIeTax 3
ABOHHOE OCTEK/IeHHE B JEPEBAHHLIX Pa3deIbHBIX 0.42
_Diepenmerax E
TpoHHOE OCTEIIEHHE B JEPEEAHHEIX, Pa3IeTbHO- 0.55
_CHADeHHEIX NepenneTax i
JByXCIOHHEIE CTEKIONAKETH B JEPEBAHHEAIX
nepenneTax:
— H3 ODRIMHEOrO CTexIa 0.36
— C TBEpIBIM CENeKTHEHRIM IOKDHITHEM 0.48
BHYTPEHHET0 CTEXIa ¢
— TO Xe€ C 3aNONTHEHHEM MEECTEKOIbHOTO 0.56
IPOCTPAHCTEA aPTOHOM 2
— C MATKEM CelIeKTHBHBIM HOKPHITHEM BHYTPEREEr0 | o 55
CTexKna F
— TO Xe€ C 3aNONTHEHHEM MeECTEKOIbHOTO 0.62
DPOCTPAHCTEA aprOHOM -
— C TEILTRIM 3EPKATOM 0.7
— T0 € C 3aNOMHEHHEEM MEECTEXOIBHOTO 0.83




OPCCTPAHCTBA APrOHOM

JByXCIOHHEE CTEKIONAKETH H ONHHAPHOE OCTEKIEHHS 0.53

B Pa3Je/IbHBIX JEPEBAHHBIX NEPEIIETAX 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

711 OCHOBHBIE TEXHHYECKHE XaPAKTEPHUCTUKHA HEKOTOPBIX

OTONMUTEJIbHBIX MPUOOPOB

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
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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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111 BapuaHTbl MCXOAHBIX JAHHBIX ISl POEKTHPOBAHMS

HamveroBaEHEe 3HageHHe 00 DepBOE OHpe mED

[OKa3aTeTeH 1 2 3 4 5 6 7 8 9 0
Pasior
CTpOHTemBCTEA 2 3 4 5 6 7 8
YHCHO 3TAREH 4 5 3 5 4 5 3 3 4

_Bricora 3Taka. M 29 30 | 3.1 29 30 | 3.1 32 | 33 3.1 3.0

Bricoranmoasaza, M| 19 20 | 2.1 22 23 1 24 | 2512221 ] 23
Hetoursx
Y AR 310 Kell | T30 Ksll | T3II KzII | T3I1I
Topsges
BOOOCHAOXKeHHe:
DeHTpanH3OBaHHOH | — + - + - + - + - +
ra30HAIpeBaTeraM N a + _ + _ + _ i _
H
Passoaxa
TIONANOIIEH BEpX. | HEDE. BEPE | mww | PP | s | PP | mmm | PP | mmx
MarHCTPaIH i ) ) i
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
Hopma
noTpedieERd B 275 | 300 | 230 | 300 | 225 | 275 | 225 | 275 | 300 | 300
CYTKH. I/9eL

Ipamenasra: | CoorsercTsHe HoMepa paHOHA CTPOHTENBCTBA TOpody: 1 —Bopoaex; 2~

Mocksa; 3 — ITenza;
4 — YavzroBCK; 5 —BaTka; 6 — Yda; 7 — Exarepunoypr; 8 - C.-

ITerep6ypr; 9 — Boarorpax; 0 — TanGos:

2 T3I — rennoaexTponentpams; PK — pafiornas xoremssan; Kell— xoremssas B
HONBATE 3MAHHA.

211 BapuaHThl HCXOAHBIX TAHHBIX JJI51 IPOEKTUPOBAHUS

Hamverosanme 3HaueHHEe 0O BTOPOH MHpe mMEdpa

mokasaTerned 123 4]s]s]7]8]9]o
Op=enTansa dacana c| IO 3 B |C3|CB |03 |OB| IO B
3HaHHA
OronaTersasie PC|PII | KH | PC | PII | KH | PC | PIT | KH | PC
TpHEOOPHI
Cxena NOIKTIOYEHER , ] ] 7 ] ; ] ]
e : AB|OX | AB ([OA | AB | OO | AB | O | 1B | OO
npEoOpOB




75

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




