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Pa3znen 1. APXUTEKTYPHASI CBETOTEXHUKA

Tema 1.1. HHCOJISILIUASI 1 COJTHIE3ALLIUTA
MHCOJISILUS

Bo3aeiicTBUe NPSIMOTO COJTHEYHOTO CBETA HA YeJIOBEKA U OKPY.KAIOILYIO CPexy

20p0008

AenAromcsa  CoJiHue, npocmpancmeo,

3HA4YeHue movYHOo coomeenicmeyent nopﬂdky

Jle Kopows3ve

Mamepuanamu Ons  3acmpoiiku
pacmumenbHocms, cmanbs U OemoH. Hx
nepevucieHusl.

HNuconsiuua —

o0JyyeHrne TMOBEPXHOCTEH M MPOCTPAHCTB MPSIMbIM

COJIHCYHBIM CBCTOM, OKAa3BIBAIOIICC CBCTOBOC, YJ'IBTpa(bI/IOJ'IGTOBOG Hn TCIIJIOBOC

JICUCTBHE.
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MHGpaKpackoe u3ny4enue

Bo3aeiicTBre HHCOJISIUU HA YeJI0BEKA U OKPYKAKIIYI0 Cpeay

[TonoxutenbHbIe 3HPEKTHI

OTtpunarenbabie QD PEKThI

1. buonornueckuii:
-OaxkmepuyuoHwlil I¢hghexm;
-aHTUPAXUTHOE JIEVCTBHUE;
-0011IeTepaneBTHYECKOE ICHCTBUE;
- OPUTEMHBIN dPPeEKT.

1. TemnoBoii nuckomMbopT — nepezpes

2. IlcnxoaMO1MOHaIbHBIN

2. CeroBoil nuckoMdpopT -
CJIETIUMOCTb

3. DKOHOMHWYECKUN

3. Pa3pymatoiee neiicTBue Ha
MaTepHuabl

4. DcTeTHYEeCKUun

4. Bpegnoe BO3/ICICTBUE HA OPTaHU3M U
TICUXUKY YeJIOBeKa Mpr U30bITKE

COJIHEUHOM pagranuu




Bo3nelictBue MHCOIALMU SIBISETCS IBOWCTBEHHBIM. lIpu mpoektupoBanum
3MaHUM CIENYET UCIIOIb30BaTh IIOJOKUTEIBHOE M YCTPaHUTh HETAaTUBHOE
JEHUCTBHAE NHCOJISILIUMY.

HopMmupoBanue HHCOISALHU

Cormacuo CanlluH 2.2.1/2.1.1.1076-01 TUTUEHUYECKUE TPEBOBAHUS
K MHCOJIALOMA U COJIHLE3AILLIWTE HOMELHEHI/IPI KNJIbIX 1 OBIIECTBEHHBIX

3I[AHI/II7I U TEPPUTOPU, pacyeTbl HHCOJSIIUU  SIBJISIOTCSA 00s13aTEIBHBIM
pa3genoM B COCTaBE MPEANPOCKTHON U MPOEKTHON JOKYMEHTALIUH.
Hopmupyemonn  XapakTepuUCTHKOM  SBIIETCA  HPOOOIAHCUMENbHOCHLb
unconayuu (I1N) B yacax.
1IpooonsxcumenvHocms UHCONAYUYU HOPMUDYEMCSL 8.
e JKuibix 3qaHUAX
« Jlerckux nomKOJbHBIX Yupexaenusax (1Y)
*  YyeOHBIX YUPEKACHUAX (CPEIHUX)
» JleueOHo-npodunaktuyeckux yupexaenusx (JIITY)

*  VYupexaeHUusx colMaibHOTO 00ecreueHus

[Ipo10KUTENEHOCTE Henpepbl8HOI MHCOMSIIAN IS TIOMEIEHUH T0HKHA
COCTAaBJIATh:
- JInst ceBepHoi 30HbI (> 58°c.111.) — HEe MeHee 2,5 yaca B 1eHb ¢ 22.04 mo 22.08.
- Jlnst nenTpanbHO# 30HBI (48°- 58°c.11.) — HEe MeHee 2 YacoB B JieHb ¢ 22.04 no
22.08.
- st roxxHOM 30HBI (< 48°c.11.) — HE MeHee 1,5 vaca B gensb ¢ 22.02 no 22.10.

(PocTtoB-Ha-JloHy - 47°C.111.- OTHOCUTCS K F0’KHOM 30HE).

Tpebosarust K UHCONAYUU HCUTBIX 30AHULL
e [IM momxHa ObITH OOecIieueHa HE MEHEE, YEM B OJHOM KOMHATE 1-3 KOMHATHBIX
KBapTUP, U HE MEHEee, YeM B JIBYX KOMHaTax 4-X u 00jiee KOMHATHBIX KBapTHUP.

* B o0mexxutun 10KHO HHCOTUPOBATHCS HE MeHee 60% KIIIbIX KOMHAT.



» Jlomyckaercst npepbIBUCTast MHCOJSINMA. [Ipy 3TOM OAMH U3 MEPUOAOB JOKEH
OBITH HE MEHee Yaca, a cymmapHas 11 nomkHa mpeBblIaTh HOPMAaTUBHYIO Ha
royvaca i Kaxa0u 30HbI.

« Jlomyckaercsi CHMXKEHHE NPOJOJDKUATENBHOCTH HHcoisiuuu Ha 0,5 daca 1mipum
PEKOHCTPYKIIUM  KWJIOW  3aCTPOMKH, PACIOJIOKEHHOM B  ILIEHTPAIBHOMU,

HCTOpH‘IGCKOﬁ 30Hax ropoaa.

Tpebosanus k unconayuu oouecmeeHHblx 30aHull
Hopmupyemas 11 nomxHa O6ITh 0OecrieueHa:
* B I'PYNIOBBIX, UTPOBBIX, nanartax AJY;
* B KJIacCaX M y4EOHBIX KaOMHETax IIKOJI;
+ B nanartax JIITY (ue menee 60%);

* B [aJlaTax YYpEKJECHUN COLMAIBHOIO 00ECTIEUECHHUS.

Wnconsimus He pekomerdyemcs_B CIEIYIOMUX MTOMEIIEHUSX
* ONEpalMOHHBIX, PEAHUMAIMOHHBIX 3aJlaX;
* TATaJOTrOAHATOMUYECKHUX OTACIICHUSX;
* XUMHUYECKHUX JIA0OpaATOPHUSIX;
* BBICTABOYHBIX 3aj1aX MY3€CB;
* KHUTOXPaHUJIUIIAX U apXUBaXx.
* PekoMeHyeTCsl OTCYTCTBUE MHCOJIAINK B Y4EOHBIX KaOMHETaX MHPOPMATHKH,

(1)I/IBI/IKI/I, XUMUH, pUCOBAHUA N YCPUCHUS.

Cormacuo CII-23-102-2003 «EcTecTBeHHOE OCBEIICHHE JKWIIBIX H
OOIlIeCTBEHHBIX 3MaHuily, 1m.8.23: «B mnomenieHusax, MNpeaHasHAYeHHbIX IS
HKCIIO3UIIMM KUBOMHUCH, TpapUKH, TKAHEH, KOBPOB, rOOEIEHOB U T.I. HPAMOU
COTHEYHBLIL C8em O00JIHCEH O0blmb UCKIIYEeH BCICACTBHE €ro pa3pyliaroliero
JEUCTBUS HAa KPACUTENH, TKAHU U OyMary.

Jlist obecniedeHust OTCYTCTBUSL MHCOJISIIUU PEKOMEH/TYETCS:

- Opuenranus okon Ha CB, C, C3.

- [IpumeHeHne COTHIIe3AIUTHBIX YCTPOMCTB (KaTto31).



Tpebosanus Kk uHCONAYUU MEPPUMOPULL
Ha tepputopusix AETCKMX MW CIHOPTHUBHBIX IUIOIIAJOK KWJIBIX JIOMOB,
rpynmnoBeix Iomanok JJIY, 30HbBI OTIbIXa W CIIOPTA MIKOJ, 30HBI OTAbIXa
cranroHapHbix JIIIY npomomKuTenbHOCTh MHCOJSINMA JOJKHA COCTAaBJISITh HE

MeHee 2,5 yacoB Ha 50% yyacTka HE3aBUCHUMO OT reorpauyecKoi MHPOTHI.

OCHOBBI MHCOJIALIMOHHBIX PACYeTOB
Koopounamwer Connya
 Boicota crosaust Commra h® — yron B BepTHKAIBHOM IUIOCKOCTH MEXIY
COJIHEYHBIM JIy4OM H €70 TOPU30HTAIBHON MPOEKIUEN.
*  Asumyt Commria A~ yrosl B TOPH30OHTATBHOMN [IOCKOCTH, OTCUHTHIBAEMbIH OT
CEBEPHOI'0 HAIIPABJICHHS 10 YaCOBOW CTPEJIKE 10 TOPU30HTAJIBHOM MPOCKIUU

COJIHCYHOI'O JIy4da.

S

C

IIpu omnpeneneHun NOPOJOJDKUTEIBHOCTH  WHCOJALMH — IPUMEHSAIOTCS
YCTPOMCTBA, OCHOBAaHHBIE HA COJIHEYHOU reomerpuu (IBrwxkeHun CojHIa Mo
HEOOCBOAYy B XapaKkTepHble IHH TOJa): HalmpuMep, HHCOJSIIMOHHBIA Trpaduk,

COJIHCYHAA KapTa.

APXMTEKTYPHO-IJIAHUPOBOYHBIE MEPHI M0 PEeryJIUPOBAHUIO COJTHECYHOM
paAvanMu B 3JAHUAX U HA TEPPUTOPUM 3aCTPONKH

1. OpueHTanus 31aHHUI MO CTOPOHAM TOPU30HTA




(UepHblii CEKTOP — OTCYTCTBHE MHCOJISILIUU; CEPBIA CEKTOP — MEPErpeB IS F0KHON
30HBbI)

2. IlnanupoBKa 3acCTpOMKH (B3aMMOPACIIOJIOKEHUE 3IaHHUM, PACCTOSHUE MEXKIY

>

HUMH )

3. ®opma 31aHUA
4. BHyTpeHHsIs TUIaHUPOBKA 3JaHUIN
5. bnaroycTtpoicTBO TEppPUTOPHUH: O3€JICHEHUE, OOBOJHEHHWE, COJHIIe3aIUTa

TEPPUTOPHI

COJIHIOE3SALIWTA
KoHcTpyKTHBHBIE COJIHIIE3AIIUTHBIE H CBETOPEryJIMPYIOIIHE CPeICTBA:
1. KOoHCTpYKTHBHOE peIIeHNEe CBETOIIPOEMOB, BEIOOP pa3MepoB, TUTIA, (HOPMBI
2. Connne3amuTtHbie ycrpoiicta (C3VY)

3. CoJIHIIE3alIUTHBIE CTEKJIAa U MaTEPUAIIbI

CounuesamurHbie yerpoicra (C3Y)
Dyuxyuu
1. 3amuTa OT meperpesa
2. 3ammTa OT CBETOBOTO AUCKOM(pOopTa
3. IlepepacnpenesieHue CBETOBBIX MOTOKOB

4. ApXUTEKTYPHO-XY10KECTBECHHAS

Peenamenmayus npumenenus C3Y
« CII «TennoBas 3ammra 34aHul»: B  pailoHax CcO CcpeaHEMECSYHOU
TeMriepaTypoit utoss > +21°C st OKOH JKIJIBIX 3aHHM, TETCKUX, JICUCOHBIX U

y4eOHBIX YUpeKIeHUM cienyeT npeaycmarpusaTts C3VY.



* Mepsl

« CanlluH 2.2.1/2.1.1.1076-01, pa3nen «ConHue3amuTa:

TpebGoBanus

M0 OIrpaHUYCHUIO HM30BITOYHOI'O TEIJIOBOT'O HCﬁCTBHﬂ HHCOIOHUHN — OJIsA OKOH

1020-3aNA0HOU U 3aNAOHOU OPUESHMAYUU.

COJIHIC3allIUThI

HC OOJIKHBI

CCTCCTBCHHOI'O OCBCIICHUA HOMeHleHHﬁ.

Knaccugpukayua C3y

IPUBOAUTHh K HAPYLIEHUIO HOPM

I1o Tumy

I1o perynupyemocTtu

1o pazmemenuto

1. l'opuzoHTaIbHBIE
2. BepTukaibHbie
3. KomOuHupoBaHHbIe

1. Perynupyemsbie
2. CtauroHapHbIE

1. HapyxHbIe
2. BHyTpeHHue
3. MeXCTEeKOIbHBIE

Kpumepuu evioopa C3Y
1. Opuenrainus dacana
INopuzontansaeie C3Y - 1O, IOIOB, IOHO03
Beptukansusie C3VY — 3, C3, B, CB
Komb6unuposanusie C3Y — 103, 3, OB

2. Kinmmar palioHa CTPOUTEILCTBA

HapyxHas conHues3ammra XapakTepHa Uil FOKHBIX PErHOHOB, TIE €€

NPUMEHEHUE  ONpaBJaHO B  (PYHKIMOHAIBHOM, JKOHOMHYECKOM H

ACTETUYECKOM OTHONICHUSIX (3awuma om nepezpesa,).

3. CootBerctBue C3Y Ha3HAYECHUIO 3JIAHUMN

4. CootBercTBre pazMepoB C3Y tpeboBaHUIM 3aTEHEHUS CBETONPOEMOB

Tema 1.2. ®PU3UYECKUE OCHOBBI CBETOTEXHUKHA
CBET 1 3PEHUE

Cger — 310

* OnekmpomazHumuoe u3nyyerue B UHTEpBane IauH BoiH OT 400 mo 760 HM
(pusnueckuii 0OBEKTUBHBIN ITPOLIECC)

* 3pumenvHoe nerlcTBUEM

BBI3BIBA€EMOC 3TOT'O

owywenue,

(¢pusuonornyeckuii CyObEKTUBHBIN MPOIECC)

W3JTy4YCHUS
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PDu3nyecKue XapaKTepUCTHUKH CBETa
» Jlyuucmolii nOmoK — YHEPTHS, U3llydaemas B 1 ceKyHay
d=W/t,Br
* A —Onuna 60aHbBL, HM; V—yacmoma,I'l; c — ckopocms ceéema, M/c
cC=A-vV

B Bakyyme ¢ = 3-10°m/c.

PaznuuaroT MOHOXPOMATHYECKOE M CJIOKHOE H3ITydCHUSI.

Monoxpomamuueckoe uziyuenue XapaKTepu3yeTcs ONpeIeIeHHON JUTMHOM
BOJIHBI WJIM OY€Hb y3KMM HHTEPBAJOM JJIMH BOJIH. [IeHCTBYs Ha TJa3, BBI3BIBACT
OIYIIEHUE TOT'O UJIK HHOTO I[BETA.

Cnoscnoe uzjiyuenue - COBOKYIHOCTH MOHOXPOMATHUECKUX W3ITYYCHUN

Pa3HBIX JJIMH BOJH. XapaKTEPU3YETCS CHEKTPOM.

OmneiT HeroTOHA

IIBETA CIIEKTPA

KPacHBIN
OpAMDKeR LI

—————— T |zenéunun

¢uoneToB It



Tunwi CNneKmMpoe8 u3jy4eHus
Cnaownoii cnekmp — CIICKTP H3JIyUCHU, COCTOALICTO u3
MOHOXPOMATHYCCKHUX PI3J'Iy‘I€HHI>i BCCX JIMH BOJIH B HCKOTOPOM HMHTCPBAJIC.
CrutonmHbeIM CIICKTPOM XapaKTCPHU3YCTCA menjioeoe usjiyuenue — HN3JIyUCHUC,

CBA3aHHOC C HAIrp€BOM TCII.

JJIHHA BOJIHBIL, HM

Juneiiuamotii (Ouckpemmnulii) cnekmp — CIUEKTpP WU3IYUYEHUS U3 OTACIIbHBIX
MOHOXPOMATHYECKUX COCTABJISIOIIMX C ONPEACICHHBIMU JITMHAMU BOJH. [Ipumep:

QJICKTPOIOMHUHCCIUCHINA PTYTHBIX JIaMII.
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3puTesibHOE BOCTIPUSITHE
BuauMocTe  mpeaMeToB  OCHOBaHa  HA  TMOJYYEHHUHM  ONTHYECKOTO
M300pKEHHSI HA CBETOYYBCTBUTEIBHOM CJIO€ CETYAaTKU TIJiaza. OH COCTOUT W3

KOJIOOYEK 1 Tajouek (CBETOYYBCTBUTEIBHBIX KIETOK — (JOTOPEIICTITOPOB).



Kon6ouku — annapaT IHEBHOTO 3PEHHUSI, PEarUPYIOT Ha BBICOKUE SIPKOCTU U
00eCcreunBalOT IBETOBOE 3PEHUE.

Ilanouku — OTBETCTBEHHBI 3a HOYHOE (CyMEpEe4yHOE€) 3pEeHHue,
YyBCTBUTEJBHBI K CJIA0BIM CBETOBBIM CUTHAJIaM, HE Pa3JIMYalOT I[BETA.

['na3 obnagaer cnekmpanwvhou yyecmeumenvnocmoio. Hanbonee cCuibHO OH
pearupyer Ha KEJITO-3€JIEHOE M3JIy4YCHHE C JJIMHOW BOJIHBI 555 Hm. Hampuwmep,
OIIYIIEHUE, BBI3BIBAEMOE CBETOM MOIIHOCTHIO 1 BT ¢ A=505 HM (3eseHblil) uiu ¢
A=605 Hm(opaHKeBbIil) BIBOE ciadee, yeM OIYIIEHHE OT UCTOYHHUKA CBETa TOU e
MOIIIHOCTH € A=555 HM.

KpuBas criekTpaibHON 4yBCTBUTEIBHOCTH I1a3a
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I/ISJ'Iy‘-IeHI/ISI OI[PIHElKOBOI?I MOITHOCTH, HO pAa3HOI'0 IBCTA, BBI3BIBAIOT PA3HLIC
0 CHJIC CBCTOBBIC OINYHICHHA Y 4YCIIOBCKA. MC)K)Iy BOCIIpHUATHEM CBCTa H
MOIDHOCTBIO BUINMBIX 3JICKTPOMAIrHUTHBIX BOJIH HECT HpHMOﬁ CBs3H.

HGO6XOI[I/IMO BBCCTH BCIMYHHBLI, KOTOPBLIC YYHTBIBAIOT KW MOIIHOCTb

CBCTOBLIX BOH, U HHTCHCUBHOCTL 3PUTCIIbHBIX OH.IYIIICHPIIZ — ¢0m0mempuuec:<ue

Ge/IUYUHDL.
OOTOMETPUYUYECKUE BEJIMUNHBI
1. CBeTOBOM OTOK
Ceéemogoit nomox F — TIOTOK JIy9HCTOW DSHEPIHH, OICHUBACMBIA I10

3pPUTEIBPHOMY BOCIPUATHUIO. XapaKTEPU3YET MOIIHOCTh CBETOBOM YHEPTUU.



Enunuibl usmepenust — aroMeH (Jim). YcrtaHoBieHo, 4yTo 1 BT uznydyenus c

A=555 HM COOTBETCTBYET CBETOBOMY MOTOKY B 683 1M.

CBeTOBOM MOTOK — XapaKTEPUCTHUKA UCTOYHUKOB CBETA.

Ilpumepwi.
» Benocunennas dapa - 10 1M
 Jlammna nakanuBanus (60BT) - 600 1M
» KommnakthHas qromuHectieHTHas jtammna (9 Bt) - 600 1M
 Jlamma nueBHoOTrO cBeTa (65BT) — 3160 im
» KcenonoBas nammna cBepxBbicokoro faasyenus (20 kBt) - 700000 am

2. Cuaa cBera

XapakTepuszyeT paclpeesieHue CBETOBOTO IOTOKa B MPOCTPAHCTBE.

CBsi3aHa C MOHATHEM U3 CTEPEOMETPUHU — TEIIECHBIM YTIIOM. TenecHbiti yeon:. Aw =

S/r?. Exuanna HU3MEPEHUsS — cTepaguaH (cp).

TomHBIi TeTecHbIH yron o = S/r°= 4zr?/r°= 4z cp .

Cuna céema | — OTHOIIEHUE CBETOBOTO IMOTOKA, M3JIy4aeMOTO B JIaHHOM
HaIpaBIICHUH B MpeJiesiax TaHHOTO TEJIECHOTO yria, K BEIMYHHE ITOTO yria

| =4F [ Aw

Cuna cBeTa XapakTepu3yeTcsl He TOJIbKO BETUYMHOMN, HO W HAINPaBJICHUEM B
npoctpaHncTBe. Ee HanpaBiieHue — 3T0 OpUEHTAIUS OCH 3JIEMEHTApHOTO TEJIECHOTO
yraa dw.

Eannuna namepenus cuibl cBeTa — Kanaeaa (K1)

Yacmuwiii cayuai. M3omponnsiii ucmouynuk CBeTa — HUCTOYHUK, KOTOPBIU

H3J1y4acT OAMHAKOBO II0 BCEM HAIIPABJICHUAM

I=F/w=F/4n



Kpusas pacnpedenenus cunvl céema — 3TO0 XapaKTEPUCTUKA OCBETUTEIbHBIX

puOOPOB.

A -/a\‘v \ <J
Kpussie cunbi ceera (KCC)
(OIT cHMMETpHYHOTO CBETOpAC -
Tpe/eieHNA)
a~- Y3KOro;
6~ cpeauero;

B~ MHAPOKOTO

3. SIpkocthb

}kaocmb L- XAPAKTCPUCTHKA ITPOTAKCHHBIX HCTOYHHUKOB CBCTA.

1,

L LA

L,=1,/S, =1,/ (S cos ¢)

Apkocmb — 3TO OTHOILIEHHWE CHJIBI CBETa, W3JIy4yaeMOd B JaHHOM
HaIpaBJIEHUH, K IUIOUIAJM MPOEKLUUHU CBETSIIECHCS MOBEPXHOCTH HA IUIOCKOCTD,
NEPIEHIUKYISIPHYIO TaHHOMY HarpaBeHUIO.

SIpKOCTh B HANPaBJICHUU HOpPMaJH K moBepxHoctu L = 14/S.

[loBepxHOcTH,  OOnajgaroue  OAMHAKOBOM  SIPKOCTBIO 1O  BCEM
HaIpaBJICHUSM, HA3bIBAIOTCS PABHOAPKUMU usnydamensamu (CBETWIbHUK - IIap U3
MOJIOYHOTO CTEKJIa).

EMHALA H3MEPEHHUS SIPKOCTH — KI/M” Ml Hum (HT).

SIpkocTh MOBEPXHOCTEM B MOJIE€ 3pEHUs HaOMIoAaTeNsl UMEEeT pelarolee

3HAYCHUE I 3PUTENBHOrO Bocnpusatus. Ilpu cpenHen ApkOCTH TONS 3PEHUS



0,001 BT — HaumHarT pearupoBarth nanoykd. Ilpyw 3 HT HauMHAIOT
(YHKIIMOHUPOBATH KOJIOOUKH.
Apkocmu nekomopwvix ceemsawuxcs nogepxuocmelti. Ilpumepoi.

* ComHige - 1,5:10° ur

*  Hurb Hakana mammsl - (5 — 15)-10° ur

e Jlamma gaeBHOrO cBeta — 5000-10000 T

* (OO6maynoe He6o B monaeHs - 8000 HT

e SlcHoe HeOO B monaeHb- 2500-4000 T

e Ilosnas nyna - 2500 HT

4. OCBeIEHHOCThH
- XapaKTEepPUCTUKA OCBEIIAEMbIX ITOBEPXHOCTEH.
Oceewennocms E — OTHOILIEHHE CBETOBOIO IIOTOKA, IIAJAIOIIETO Ha

IOBCPXHOCTD, K IINIOIIAAH 3TOM ITOBCPXHOCTH.

F

E=F/S
W3mepsieTcs B JIK (1rokcax).

OCG@le!eHHOCmb noeepxHocmu 3emiu ons HEKOMOopbsvlX MUnuUYHsvlx yC]ZOGuZZ.

Ilpumepvor.
*  SlcHBII cCOTHEYHBINA NECHD 100 000 nx
* IlacmypHBbIli nEHB 5 000-10 000 nx
* benble HOUH 2 —3 1K
* SlcHas HOYb, IOJTHOIYHUE 0,1 -0,2 nx
OcCBelIeHHOCTh — HOpPMHpYyEMasi  XapaKTEpPUCTUKA  HMCKYCCTBEHHOTO
OCBEIIICHUS.

Hopwmerl E : ayoumopus — 400 nk; kracc - 500 nk; pecmopan - 200 Jik.



3aKOHBI OCBELIEHHOCTH
1. 3axon ob6pamnix Keaopamos
OCBEIIEHHOCTh YMEHBIIAETCS MPOMOPIUOHATBHO KBAAPATY PACCTOSHUIO OT

HCTOYHHKA CBCTA.

HC

|-cosa
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2. 3axkon aooumuernocmu

IIpr ocBemeHMH TOBEPXHOCTH HECKOJIBKMMH HWCTOYHHKAMH CBETa €e
OCBEIICHHOCTh paBHA CyMME OCBEIICHHOCTEH, CO31aBacMBbIX KaXKIBIM M3 ITHUX
MCTOYHHUKOB.

E=E1+E2+E3+...

OIITUYECKUE CBOMCTBA TEJI

Fnaa
Orpaxenne
G ; omp
o 5
L g ; s
g, 4 -

7 %, PP ’ > o Horaomenue
Caeronponyckatomuti F noen
Matepuan

o F npous
Hpomyckanne

PaccmoTpum Teno, Ha KOTOpoe majaeT CBETOBOM MOTOK F.
Fnan: FOTp + Fl‘lOI".]'l + anom
Paznenum 310 BeIpakeHue Ha F,;.
* p=Fop/Fpax - x03pdumment orpaxenus ceera
* o= Fuoru/ Fuax - K03 uLIHEHT MOTIIOIIEHUS CBETA
* T = Fupom / Frax - K03 duLmeHT npomyckanus csera

CnenosarenbHo, p + o+ 17 = 1.



llpumeprr.
* Koaddumment orpakenns 3epkana p = 0,98
» Koaddunuent nornomenus caxu o = 0,99

» Koaddumuent npomnyckanus crexna t = 0,9

OcCHOBHBIE THUIIBI OTPAKEHUA U NMPOIYCKAHUS CBETA

Ompaoicenue
HanpaeneHHoe AuncphysHoe HanpaeneHHo-
{PacceAaHHoOe) AncbdysHoe

NN N

IIpumepol nogepxrocmeil, Ompaxicarowux céem
HanpaeienHo — 3epKajo, TOJUPOBAHHBIE TOBEPXHOCTH;
oughgy3Ho — oMITyKaTypeHHbIE IIOBEPXHOCTH;

HanpaesieHHo-ough@y3Ho — TOBEPXHOCTH, OKPAIICHHbIE MACIISTHON KPaCKOil.

Ilponyckanue
HanpasneHHoe AudpcpysHoe HanpaeneHHo-
{(PacceAHHoe) AucpehpysHoe

\ TN N

Ipumepol men, nponyckaowux ceem
HAnpaeienHo — OKOHHBIC CTEKIIa;
oug@y3Ho — MOJIOUHBIE CTEKIIA;

HanpaesieHHo-0ugp@ysHo — MaTUPOBAHHBIC CTEKJIA.



Tema 1.3. ECTECTBEHHOE OCBEIIEHUE
OYHKIWHU U CUCTEMbI ECTECTBEHHOI'O OCBEILEHUMA. IIOHATUE KEO.
DyHkuMu ecrectBeHHOro ocseuienus. [lonsstue KEO

Co3znanue yclIOBHI XOPOIIeH BUIUMOCTH

BJIaI‘OHpI/IHTHOG BJIMSITHHUC HAa OPTaHU3M U IICUXHUKY YCJIOBCKA, CPCAY IMOMCIICHUA

* DKOHOMHUSI SHEPTUH
ApPXUTEKTYpHO-XYI0KECTBECHHASI.

EcTecTBeHHOE OCBellleHHE pacquHOﬁ TOYKH B IIOMCIIICHUN
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EcTecTBeHHas OCBEIIEHHOCTh B PACUETHOM TOUKE
E=Ec+En+Eorp,
E¢ — ocBelIeHHOCTh NMPSMBIM COJIHEYHBIM CBETOM;
Ey — ocBemieHHOCTD AU (y3HBIM (paccessHHbIM) CBETOM HEOa;
Eorp — OCBEIIEHHOCTH, CO37jaBaeMast OTPAKEHHBIM CBETOM.
Ecmecmeennoe oceewenue coszoaemcs paccesHHviM c8emom 00NaYHO20
Heb0Cc600a U C8EeMOM, OMPAICEHHBIM OM GHYMPEHHUX NOBEPXHOCMEN NOMeEWeHUs

u npomueocmoAiauux 30aHUL.

[Ipsimoit conmueunslii cBeT (Ec) B pacuerax e€CTECTBEHHOIO OCBEUICHUSI He

yuumbvleaemcs.

Hopmupyemast xapakTepuCTHKa €CTECTBEHHOTO OCBEILICHUS - KOI(PPUueHT
ectectBeHHOH ocBemieHHOcTH (KEQO).

KEQO — 5T0 BbIpaX€HHOE B MIPOIEHTaX OTHOIIIEHUE OCBEIIEHHOCTH B JaHHOU
TOYKE BHYTPU TOMEUICHUS K OOHOBPEMEHHOU HAPYKHOW TOPU3OHTAIBHOU

OCBCIIICHHOCTH, co3/1aBaeMoi PaCCCAHHBIM CBECTOM BCCI'O HC6OCBOI[3.
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CucreMbl eCTeCTBEHHOI'0 OCBELCHUSI
|. BokoBoe ocBeleHNe (OKHA, BUTPAXKH, IEHTOYHOE OCTEKIICHUE)
I1. BepxHee ocBerieHue:
- 3eHUTHBIE (poHApH (JICHTOYHBIE, ITYYHBIE), CBETOBBIE KYIIOJIa;
- (hoHapu ¢ ABYCTOPOHHUM OCTEKJIEHHEM (IPSIMOYTOJIbHBIE, TPAIIECLIEBUIHBIE);
- (hoHapu ¢ OTHOCTOPOHHUM OCTEKIICHHUEM — IIIE/IBI;
- [I0JIbIE MPOTSKEHHBIE CBETOBO/IbI — HOBBIM MPUEM BEPXHETO OCBEILIEHUS.
I11. KoMOMHHMpOBaHHOE OCBEIEHNUE.

Pacuer m HOpMHpOBaHHE €CTECTBEHHOI'O OCBEILIEHHUS CBSI3aHBI C BBHIOOPOM

CHCTCMBbI OCBCIIICHUA

[. BOKOBOI'O OCBEUIEHUWA

OJTHOCTOPOHHEE JIByCTOPOHHEE

II. BEPXHEI'O OCBEILEHUA

<

¢onapu [1-o6pazubie |

o

OKHO HaJ KpOBIeH (oHapU 3EHUTHHIE
III. KOMBMHMPOBAHHOI'O OCBEILEHUA
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OOKOBOE ILUTIOC BEpXHEE OOKOBOE ILITIOC BEPXHEE




HOPMHWPOBAHUE ECTECTBEHHOI'O OCBEILEHHMA

e, — HopmupoBaHHoe 3HaueHue KEO. Hwke mnpeacraBieH BwIOOp e, B
3aBucumoctu ot Buaa EO.

1) BokoBOe 0AHOCTOPOHHEE OCBEIIICHHE:

€, JJOJDKHO OBITh 00€CTIeYeHO B TJIyOMHE WJIM B IIEHTPE MOMEIICHUS (B
3aBUCUMOCTH OT Ha3HAYECHUS )

B 30HEe c HCOOCTATOYHBIM CCTCCTBCHHBIM OCBCHICHUCM IIPHUMCHAIOT

coemeuiennoe oceeuienue, 11pu KOTOpoM ecmecmeerHrHoe OCBCUICHUC TOIMOJHAIOT
UCKYCCMEBEHHDbIM.

CO6M€M4€HHO€ oceeujeHue HE JOIIYCKACTCA IIPOCKTUPOBATHL B JKHUJIBIX
KOMHAaTax, 1€TCKUX " JICYCOHBIX YUPCIKIACHUAX.

2) [Ipu O0OKOBOM JIBYXCTOPOHHEM OCBEIICHHH €, JOJKHO OBITH 00€CIeueHo
B IICHTPE MOMEIICHUS

3) Ilpu BepxHEM W KOMOWHUPOBAHHOM OCBEIIEHUU HOPMHUPYETCS CpedHee
snavenue KEO — e,
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HopmupoBannoe 3Hauenne KEO omnpenensercs Takke XapaKTepoM H

TOYHOCTBIO BPHTGJII)HOI\/'I pa6OTI)I, TO CCTh HAa3HAYCHHNCM ITOMCIIICHH S .

3pumenvuas paboma XapakTepuzyercs OOBEKTOM pa3lU4eHHs, €ro
pasMepoM (a TaKkKe — KOHTPACTOM MEXIy OOBeKTOM u ¢GoHOM). Obvexm
pasauyenuss — OTAETbHAs 9acTh pacCMaTpUBAEMOTo MpeaAMeTa (HUTh TKaHH, JTNHUS,
1apariHa u mp.)

ey OJIs1 NPOU3BOOCMEEHHLIX NOMeujeHull TIPUHUMAETCSI B 3aBUCUMOCTHU OT
paspsiia 3puTeIbHON pabOThl, 0151 00UjecmBeHHbIX - 3aBUCUMOCTH OT Ha3HAYEHUS
MOMEIICHHUS.

Honyckaemcsa cnudicenue pacuemnoeo snavenus KEO om nopmupyemoco e,

He Oouee, yvem Ha 10%.

PACYET ECTECTBEHHOI'O OCBELIIEHUA

OCHOBHOI1 3aKOH CBETOTEXHHKH - 3AKOH MPOEKLUH TEJIECHOI0 yrja
OTOT 3aKOH ONPEEISIET ECTECTBEHHYIO OCBEIICHHOCTh BHYTPH NoMeleHus Ey.
[Ipu BBIBO/IE 3aKOHA CIENIaHbl CIEAYIOUIUE OONYUEHU!
* SlpxocTh Heba oJMHAKOBA BO BCeX Toukax: L = const.
* He yyuThiBaeTcsl BIUSHUE OTPAKEHHOT'O CBETA.

* He YUYUTBIBACTCA IIMPHYHA U 3alIOJITHCHHUEC CBCTOBOI'O IIpOEMa.

Sl
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OcsewjeHHOCMb 6 MOuKe BHYMpPU NOMeWeHUsT NPAMO NPONOPYUOHAIbHA
NIOWAoU NPOEKYUU HA 0C8euaemyto NOBEPXHOCHb YUACKA Heb0C800a, BUOUMO20
U3 MOUKU Yepes C8emonpoeM.

3agaya. CpaBHHUTH CBETOBYK0 aKTHBHOCTh OOKOBOTO U BEpPXHETO

CBCTOIIPOCMOB IIpH OCBCIICHHUM:



a) TOPU30HTAIBHON TOBEPXHOCTH;

0) BepTHKaIbHON TOBEPXHOCTH.

a)

OtBeT: IIpU OCBCUICHHU I OpHSOHTaJIBHOfI ITOBCPXHOCTHU 6OJII>HIYIO CBCTOBYIO

AKTHUBHOCTBb UMECCT BCpXHI/Iﬁ CBCTOIIPOCM, IIPHU OCBCIICHUU BepTHKaHBHOﬁ — OKHO.

Omnpenenenue reomerpuyeckoro KEQO. Meroguka A.M. lann/oka
[Tonychepa HebocBoma pasnmenena ¢ momomibio 100 mapamneneir u 100
mepuauanoB Ha 10 000 y4acTKOB, mpoexkyuu KOTOPHIX Ha TOPU3OHTAIBHYIO

IIJIOCKOCTD PABHBL MeHCOY CODOUL.

100 napannenei
10000 yuacTkoB
0= 0,= ... = 0,=C 000

100 mepuauanoB

K Heda,
MHIL U3




Bv1600 dhopmyner ons eeomempuueckoco KEO
S=n;rn, mo=nny
Hcnonb3yem 3akoH mpoekiuu TenecHoro yrma Ey = L-c  u onpenenenue

KEO:

en =2N1009%6 =112 16006 -0,01n,n,
E L-10000

Onpeoenenue konuvecmea ayueti Ny u Ny
JIaHWITIOK ~ CIIPOGKTHPOBAN CUCTEMY paJuyCOB Ha BEPTHUKAIBHYIO U
TOPU30HTAJIBHYIO TUNIOCKOCTU U nostyumii rpaduk | u rpadux 1.
I'padux | ucnonb3yercs Ha mornepeyHoM paspese nomenneHus, rpagux 1l —

Ha IIJIaHE.

=T 1
p. Pabou. IOBEpXHOCTH

- Al
S I ——

ITpu BeIBozEe popmyibl ot KEO ey = 0,01 nyny He yYUTHIBAIUCH:
- BJIHSHHE OTPAKCHHOTO CBETA,;
- 3aI0JIHEHUE CBETOBOTO MPOEMa;
- HepaBHOMEpHas IPKOCTh 00JaYHOro Heba.

Ot1oT K03 dunMeHT HasbiBaeTcs ceomempuueckum KEO:

EN— 0,01 NNy



Pacuemnoe 3nauenue KEO 3aBucur ot
* TEeOMETPUYECKUX (DAKTOPOB (IMOJOKEHUS PACUCTHON TOYKH OTHOCHUTEIIHHO
CBETOIIpOEMa, pa3MepoB U PACMOJIOKEHUS CBETONPOEMOB, TrabapuTOB U
MIPOTIOPIIUIA TTOMEIIICHUS );
*  3aroJIHEHUS CBETOIpoeMa (OCTeKIIeHUs, meperieToB, Hanuus C3VY);
*  OT/ACJIKM BHYTPEHHHX [MOBEPXHOCTEH MOMEIICHHUS;

¢  HaJIn4uA IPOTHBOCTOAIINUX 3ﬂaHHﬁ.

Pa3nen 2. CTPOUTEJBbHASA TEIIJIO®U3UKA

Tema 2.1. TEIUIONEPEJAYA YEPE3 OI'PAKIAIOIIME KOHCTPYKIIUA
TEIUIOBOM MUKPOKJIMMAT IIOMEILEHWIA

TensoBoii MHKPOKJIMMAT IOMEUIEHUS — COBOKYIHOCTH YCIJIOBHIA,
OKa3bIBAIOIIMX BO3JECHCTBHE HA TEIJIOBOE COCTOSIHUE YETIOBEKA.
Hopmupyemblie nokasaresin MUKpOKJIMMATA:
1) TemriepaTypa BHyTpEeHHETO Bo3ayxa t;, °C;
2) OTHOCHTENbHAS BJIAXXHOCTh BHYTPEHHETO BO3AyXa Py, %0;
3) ckopoCTh IBMKEHUS (ITOABUKHOCTH) BO31yXa Vg, M/C;
4) TemniepaTypa BHYTPEHHUX MOBEPXHOCTEN OrpakAar0lUX KOHCTPYKLIHM T, °C.
3HaueHUsT ATUX MapaMEeTpPOB JOJDKHBI COOTBETCTBOBATh HAa3HAUEHUIO
MOMEILEHUS U CAHUTAPHO-TUTUEHUYECKUM TPEOOBaHUSAM, IPEABSBISIEMbBIM K HEMY.
PexoMeHTyeMble XapaKTEpUCTUKNA BHYTPEHHEN BO3AYLIHOM CPEIBI, MPEKIEC
BCET0, COOTBETCTBYIOT COCTOSIHUIO TEINIOBOTO KOM(DOpTa YeIoBeKa.

OnmumanvHvie napamempvl MUKPOKIUMAMA — 3TO YCIOBUS, IPU KOTOPBIX
YeJIOBEK HCIIBITHIBAET COCTOSIHUE TEIIOBOrO KoMQopTa, TO €CThb MEXaHHU3M
TEPMOPETYJSIIMM OpraHM3Ma UCHBITHIBAET HauMeEHblIee HanpsbkeHue. llpu
O00NYCMUMbIX napamempax MEXaHU3M TEPMOPETYISINN padoTaeT ¢ HEKOTOPHIM
HaIpsHKEHUEM, HO 4YEJIOBEK HE HCIBITHIBAET AUCKOMGOPT M HE MPOUCXOJUT
YXYALIEHHUE €r0 340POBBSI.

Ha nuanazoH HOpMUpYEMBbIX TTOKa3aTesieil MUKPOKIMMATa BIUSIOT:

- CTEIICHb TSKECTHU BBITOJIHIECMOM pa6OTBI;



- IEPUOJ IroAa.

Hopmupyemble nmapameTrpbl  MHKpPOKJIMMAaTa  YCTAHaBIMBAKOTCA UL
X0100H020 V1 Meni020 NEPUOOB rojia.

XonoOHwviti  nepuoO XapakTepU3yeTCs CpPEIHECYTOYHOM TeMmIepaTypoi
Hapy»XHOro Bo3ayxa, paBHOM 8°C u HWXe (IpU NPOEKTUPOBAHUM JEUueOHO-
npoUIAKTUYECKUX, JETCKUX  YYpPEXKICHUH U JOMOB-UHTEPHATOB  Jis
IpecTapesbiX B KauecTBE IpaHu4YHOM npuHaTa Temmneparypa 10°C); B 3TOT nmepuos
pabomaiom cucmemvl OMONIEeHUs 30aAHUS.

Tennvii nepuoo — TEpUOA TOAA CO CPEIHECYTOUYHOM TeMIlepaTypoi
HapykHOTOo Bo3ayxa Bbiie 8°C (10°C — mig 3qaHMil, OTMEUEHHBIX paHEe).

Bo3zpelictBue TEIIOBOM Cpelbl HAa COCTOSIHUE YEJIOBEKA  SIBIIACTCS
KOMIUJIEKCHBIM. ~ YCJIOBUSL ~ TEIJIOBOrO  KOM(opTa BKIIOYAIOT HE  TOJBKO
ONpENENECHHBI  WHTEpPBaJl TEMIIEpAaTyp, HO M COOTBETCTBYIOIIME 3HAYCHMUS
OTHOCUTEIBHOU BJIAJKHOCTH, ITOJBHKHOCTH BO3AyXa.

[Ipyu KOMQOpTHBIX Temmeparypax Ha TEIJIOBOE COCTOSHUE YEIOBEKa
3aMETHO BIMSIIOT HU3KHE W BBICOKME 3HAYEHUs OTHOCHUTEJIBHOM BIAXKHOCTHU. Tak,
npu BiIaXHOCTH MeHee 20 % mepechIxaeT CIU3HUCTas 000J0YKa JIbIXaTeIbHOTO
TpakTa ¥ BO3pacTaeT BOCHPUUMYMBOCTh K wuHpekuuu. [lpu Oomnbiion
OTHOCUTEJIBHON BJIAXKHOCTU 3aTPYAHEH IPOLIECC MCIAPEHHUs BJIArM M3 JETKUX U
JbIXaTeIbHBIX MyTedl U ¢ mnoTooTAesneHreM. CHUXaeTcs TEeIIo0TAadYa BO
BHEILIHIOK CPENly, YTO MPHUBOJIUT K OLILYLIEHUIO JyXOTHI.

[ToaBMKHOCTH BO3AyXa YYacTBYET B CO3JaHUM TEIUIOBOrO KoMmdopTra B
noMeIeHnn. HenmoaBmkHbIA BO3yX B IOMELICHWH AAXE 3UMOM OTPULATEIIBHO
BJIMSIET Ha O0Ilee COCTOSIHHE YeJIOBEKa, BBI3BIBAET UYBCTBO YTOMJICHHMSI, CO3/1AET
BIIEUATJIICHUE 3aTXJIOCTU. MUHUMalbHAsg PEKOMEHJIyemasi MOABMKHOCTh BO3AyXa
cocrasisiet 0,05 — 0,15 m/c. B neTHuit nepuos roja ABMKEHUE BO3TyXa OKa3bIBACT
OnmaronpusTHOE JeiCTBHE, YCWIMBAas TEIUIOOTAAdy C TIOBEPXHOCTH KOXH H
yckopsisi ucnaperre. ClMiIKoM OoJiblliasg TMOJABUKHOCTh BO3AyXa pa3apa’kaer,

BbI3BIBACT OIIYIICHUC CKBO3HKA, CHOCO6CTByeT YPE3MCPHOMY OXJIAKICHUIO.



OnTuManbHBIC U AOITYCTUMBIC HOPMbI IJISA JKHUJIBIX HOMeH_[eHI/Iﬁ

[Tepuon ts, °C ©5,% Vg, M/C
onT 0TI onT JI01I OIT 0TI
XoJ10aHbII 20-22 19-24 30-45 <60 <0,15 <0,2
Terubiit 22-25 20-28 30-60 <65 <0,2 <0,3

TemnepaTypsl MOBEpXHOCTEH B MOMEIIEHUM (CTEHBI, MOJI U JIp.) UTPAIOT
CYIIECTBEHHYIO pOJIb B (POPMHUPOBAHUM MHUKPOKIMMATa. 3UMOM TemrepaTypa
BHYTPEHHEW IMOBEPXHOCTH HAPYKHBIX OTPAXJAIOIIMX KOHCTPYKIHMM T, Ha
HECKOJIBKO TpaJyCOB HI)KE TEMIEpaTypbl BHYTpeHHero Bosayxa t,. Haxopsce
BOJIM3M XOJIOJHOM MOBEPXHOCTH, YEJIOBEK TEpPAET TEIVIO IMyTeM H3Iy4eHUs M
MOKET HCHBITBIBaTh TeIIOBOM Juckom¢opt. Kpome Ttoro, Ha XonoaHou
BHYTPEHHE TMOBEPXHOCTU CTEHbI MOXET O0Opa30BBIBATHCS KOHJEHCAT, YTO

HapymacT CAaHUTAPHO-TUTUCHUYCCKUC Tpe6OBaHI/I$I H HC JOITyCKacCTCA.

CpencrBa no odecneveHno TpedyemMbIX NMOKa3aTeeill BHyTPeHHel cpeabl
nmoMeneHu i
Jist co3maHus W TOAJEpKaHWs B TOMEHICHUSX 37aHUS OINpPEICIICHHOTO
TEIJIOBOTO PEXUMa CYIIECTBYIOT NACCUBHbIE U AKMUBHbIE CPENICTBA.

K naccusnoiv (uHaue — ecTecTBEHHBIM) (akTopaM (HOPMHUPOBAHUS

TEIUIOBOIO  MHUKPOKJIMMATAa  OTHOCSTCA  ApPXUTEKTYPHO-IUIAHUPOBOYHBIE WU
KOHCTPYKTUBHBIE. AxmuéHble (WM WUCKYCCTBEHHBIE) CPEICTBA PEryJIUPOBAHUS
TEIUIOBOIO  PEXUMa —  3TO  CUCTEMBI  OTOIUICHMS, BEHTWIALUH U

KOHJAMIIMOHUPOBAHUS BO31yXa, TpeOyrolMe MOJBO/a dHEpruu. B coBpeMeHHBIX
YCIOBUSIX Mpo0JieMa COKpAILlEHHUS JHEPronoTpedsieHus H3THUMH CUCTEMaMU
SBJIIETCSl KpaliHe aKTyallbHOM. DHeprocOeperarolue Mepbl HalpaBlIeHbl Ha BIOOP
KOHCTPYKLIIMH M apXUTEKTYPHO-IUIAHUPOBOYHBIX PELICHUW 3JaHUN, TO €CTh Ha

MaKCHUMAaJIbHOC HCIIOJIb30BaHUC ITACCUBHBIX CPCACTB.

Poab orpasxkaarommx KOHCTPYKUUHA B POPMUPOBAHUM TEILIOBOT0
MHKPOKJIHMATA
HapyxHple orpaxparomue KOHCTPYKUMH 3allMINAIOT ITOMELIEHHUS OT

HEIMOCPEJICTBEHHbIX  aTMOC(hepHBbIX  BO3JeHcTBUWA. Pa3HocTh  Temmeparyp



Hapy>KHOTO M BHYTPEHHErO0 BO31yXd, COJHEYHas paguanus IPUBOIAT K
TEIUIONOTEPSIM YEPE3 OTPAXKICHHUS B XOJOAHOE BPEMS U TEILUIONOCTYIUICHUSAM
neToM. I'paBUTallMOHHBIE CWIIBI U IEUCTBUE BETPA CO3JAIOT IIEpenabl AaBICHUN,
IPUBOJAIINE 3UMOM K (PUIBTpalliK XOJIOJHOTO BO3/IyXa uepe3 MOpbl MaTepHUaoB
Y HETJIOTHOCTH OTPaKJAOLINX KOHCTPYKUUN. ATMOC(EPHBIE OCAJKH, BBIACICHUS
BJIard B IIOMELIEHUAX, PA3HOCTh BIIAXKHOCTU BHYTPEHHEIO U HApYy>KHOI'O BO3JyXa
BBI3BIBAIOT BJIArONEPEHOC Yepe3 orpaxacHusd. [Ipm 3TOM BO3MOKHO yBIaKHEHUE
MaTepUaJioB, yXYALIEHHE HX  TEIUIO3AIUTHBIX CBOMCTB M  CHHXKCHUE
JIOJITOBEYHOCTH HAPYKHBIX CTEH U IIOKPBITHM.

Jist  oOecrieyeHuss KOMQPOPTHBIX YCIOBUM B TIOMEIICHUSX 3JaHHM,
HOPMAaJIbHOIO MPOTEKaHUs IIPOU3BOJICTBEHHBIX IIPOLECCOB, ONTUMHU3ALMU IIOTEPh
TEIUIa 3UMOW W TEIUIONOCTYIUIEHHH JIETOM, BBIOJHEHHUS HOPM IO OTPAHUYECHUIO
JHEpros3arpar  3alpPOCKTUPOBAHHBIC  OrPaXAAIOIIME KOHCTPYKLMHU  JOJDKHBI
YIIOBJIETBOPATh HOPMATUBHBIM TPEeOOBaHMUSIM K CONPOTUBIICHHUIO TEIUIONepeaaye,

TEIUIOYCTOMYUBOCTH, BIAKHOCTHOMY PEKHUMY, BO3AYXOIPOHUIIAEMOCTH.
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TEIUIOIIEPEJAYA YEPE3 OI'PAJKJIAIOIIME KOHCTPYKIIMHA

Tennooomen — niepeHoC TeIUIa, 00YCIOBIEHHBIN Pa3HOCTHIO TEMIIEPATYD.

Paznuyaror Tpu Buaa (uim crocoba) mepeHoca Temia: TEIJIONPOBOIHOCTS,
KOHBEKIIMS U TEIUIOBOE U3JIyUEHUE.

Tennonpoeoonocms — 3TO TEIUIONEPEHOC IMPU  HENOCPEICTBEHHOM
CONPUKOCHOBEHUHM TEJI WJIA YACTEW OJHOTO TEJa C PA3HOU TEMIIEPATYPOH.

Koneekyueii Ha3zpIBaeTCs IEPEHOC TEIUIOTH IPU JBUKEHUH XKUAKOCTH WIIH
ra3a u3 o0JacTy ¢ OJJHOM TEMIEpaTypoil B 00JIaCTh C IPYTOM.

Tennoeoe uznyueHue (TYyYUCTHIA TEIUIOOOMEH) - 3TO TEIJIOOOMEH MEXTY
TEIaMH C pPa3HOW TeMIepaTypol uepe3 Jydyelmpo3padyHylo cpeny (Hampumep,
BO3]IyX, BAKyyM) C IOMOUIBIO 3JIEKTPOMArHUTHBIX BOJIH.

TemnonpoBoIHOCTH B YMCTOM BHJA€ OOJbIIEH YaCThIO UMEET MECTO JIMIIb B
TBepAbIX Tenax. KOHBEKIMs Bcerga CONPOBOXKIAETCS TEIUIONPOBOIHOCTBIO.
YacTHBIM ClIydyaeéM KOHBEKTHBHOI'O TEILUIOOOMEHA SIBIIICTCA MeEna100moava —
TEIUIOOOMEH MEXJy JBIXKYILICHCS CpeAod M IMOBEPXHOCTbIO TBEPAOrO Tea.

Tennoomaqa MOXKCET COMMPOBOKAATHCA TCIINIOBBIM H3JTYUCHHUCM.

IIpouiecchl nepeHoca Temia B 3JaHUSIX U UX OTPakKAaroIIMX KOHCTPYKIIUSAX
CBSI3aHBl CO BCEMH BHJaMU TeruiooOMeHa. OpHaKo B BO3AYLIHOM cpene y
MMOBEPXHOCTEN KOHCTPYKIIMU, a TaKXKe€ B BO3AYIIHBIX IPOCIOMKAX M IyCTOTaxX
npeobiiaiaeT TEMI000MEH KOHBEKIIMEH U U3TyYeHUEM, B TBEPJIbIX e MaTepHraiax
KOHCTPYKIIMH MEPEHOC TEMJIa OCYIIECTBISIETCS MyTEM TEIIONPOBOJIHOCTH.

Bxutogaroruii Bce BUIbI TEIJI000OMEHA TIEPEHOC TEIIa OT HarpeTol Cpeibl K
XOJIOJHOM 4epe3 pa3AeIsIoNlyt0 3TH CPEbl CTEHKY Ha3bIBACTCS Menjionepeoauei.

NHTEHCUBHOCTH MpoLIECCa TEIIONEPEHOCA XAPAKTEPUYETCS HAOMHOCHbIO
menji06020 nomoka (. To - KOJIMYECTBO TEIJIA, MPOXO/IAIIEE B €AMHUILY BPEMEHH

4yepes3 eMHUILY TIOIIaIu.

q _Q , Br/m*
T-S

g — 3TO BEKTOpP, HAIIPABJICHHBIN B CTOPOHY YMEHBUICHUS TEMIIEPATYPHI.



B TennorexHMYecKMX ~pacyerax ~OTpaXJAOIMX KOHCTPYKUMH IS
XOJIONHOTO MEPHOJa TNPUHUMAIOTCS CIEAYIOIUE JNONyLIeHus. Temieparypsl
BHYTPEHHETO M HAPY>KHOTO Bo3Ayxa t, ¥ t;, mpuHUMArOTCS MOCTOSIHHBIMU. B 3TOM
Ccllydae MOCTOSHHOM OyZIeT M IJIOTHOCTh TEIUIOBOI'O MOTOKA YEePE3 OrpakIarollyro
KOHCTPYKLHIO.

t, = const, t, =const, q = const

Tennonepenaya B Takux yCJIOBUSIX SBIISICTCS clayuoHapuoi. 3uMoii 6ynem

paccMaTpuBaTh CMAYUOHAPHYIO MEenionepeoayy.
Ten1onpoBOAHOCTH IJIOCKOM CTEHKH
PaccmoTpuM nmepeHoc Temia 4epe3 OMHOCIOMHYIO INIOCKYK) CTEHKY

ToNMIKHOM O 3uMoit (q = const). TemrepaTypa BHyTpeHHEH MOBEPXHOCTH CTEHKU

Ty, TEMIIEpAaTypa HApPYKHOM TMOBEPXHOCTHU — T, 1€IJIO TEepeaeTcs IyTeM
TEIUIONPOBOJIHOCTH.
T T,
[ SN
0

[110THOCTH TEMJOBOIO MOTOKAa 4Yepe3 OJHOPOJHYIO IUIOCKYIO CTEHKY

BbIpakaeTcsa (popmyon _ A(t, —1,)
0

KonuuecTBo TeMmIoThI, IPOXOASIIee Yepe3 eANHUILY TOBEPXHOCTH CTEHKU B
eIMHUILY BPEMEHH, MPSMO MPOMOPLIHUOHAIBHO KOY(DPHUIIMEHTY TEMIOMPOBOAHOCTH
A, Pa3HOCTH TEeMIEpaTyp Ha TMOBEPXHOCTSIX CTEHKH (T, — T,) U OOpaTHO
TIPOMOPITMOHATEHO TOJIIIUHE CTEHKH 0.

A — KoIpuyuenm mennonpoeooHocmu  Marepuana, OCHOBHAs
Terio(u3nueckass XapakTEepUCTHKAa BEIIeCTBAa. XapaKTepHu3yeT CIIOCOOHOCTh

MaTrcpuajia rmpoBOAUTL TCILIIO.



HauxynmuMyr TpoOBOJHUKAMH TEIUIOTH SBISIOTCS ras3bl. KoadduimeHnt
TeIIONMpoBOAHOCTH Bo3ayxa cocrtaBimsser 0,026 Bt/(m-°C).  Koabdumment
TEIUIOIPOBOAHOCTH BOJIbI ITprMepHO paBeH 0,6 Bt/(m - °C).

Metamnsl  OTIMYAIOTCST  HAMOOJNBLIEH — TErIonpoBOAHOCThIO.  Camblit
TEIUIONPOBOAHBIN MeTall1 — cepedpo (458 Bt/(m - °C)), Bbicokue KO3(phUIIMEHTHI
Ay meau (384 Bt/(m - °C)), amomunus (204 Bt/(m - °C)).

Koad¢uiimeHT TemaonpoBOAHOCTH CMPOUMENbHbIX MAMEPUAN08 3aBUCHT,
TJIaBHBIM 00pa3oM, OT XMMHYECKOTO COCTaBa, TUIOTHOCTH (0OBEMHOTO Beca) U
BJIQXKHOCTHOTO COCTOSIHMA BellecTBa. UeM MEHbIE IUIOTHOCTh CTPOUTEIBHOTO
MaTepuanga, TeM OOJbIIe €ro MOPUCTOCTh M, KaK MPaBUJIO, TEM MEHbIIE €ro
koddduimenT  temonpoBogHocTH.  Hampumep, uisi  kepamM3uToOETOHA
miotHocThI0 1800 Kr/M° B cyxoM coctosiami A=0,66 B/(M - °C), a ¢ IIOTHOCTBIO
1000 kr/m®> A=0,27 Bt/(m - °C).

OddexkTuBHBIC TEIUTON30ISAIIMOHHBIE MaTepUaIbl UMEIOT HU3KYIO IIJIOTHOCTh
U TEIUIONMPOBOJHOCTh. Hampumep, TEIIONMPOBOJHOCTh  MEHOMOIUCTHPOIIA
coctariset 0,041 — 0,05 Bt/(m-°C).

bonpmioe BiusHHME HAa TEIUIONPOBOAHOCTh MAaTEPHANIOB OKa3bIBa€T HX

BJIQ&YKHOCTHOE COCTOSIHHE: A YBCINYHNBACTCA C ITIOBBIICHUCM BJIA’)KHOCTH.

JInsi  XapakTepUCTUKU TEIMJIO3AMMTHBIX CBOMCTB OJAHOCIOMHOM CTEHKH

BBOIUTCA mepmuiueckoe conpomueienue R.

R=2>
A

— B
Torma mIOTHOCTH TEMIOBOTO MTOTOKA PaBHA Q=—>-
2
Enunnner n3mepenus R - m*-°C/Br.
JInse MHOTOCIIOMHOW KOHCTPYKLIMM, COCTOSIILEW U3 N CIOEB, TEPMUUECKOE

COIIPOTUBJICHUE PABHO CYMME COMPOTUBIICHUIN OTAEIbHBIX CIIOEB

R=R;+Ro+.+Rp=—+—"+.+—



TeniooTaaya y noBepxHocTel OrpakIieHus

TernooTaaya y HOBEPXHOCTH OTPAXKIECHUS JOCTATOYHO TOYHO ONUCHIBAETCS
3axonom Hvlomona, cOTIacHO KOTOPOMY IUIOTHOCTh TEIUIOBOTO TIOTOKa Ha
MOBEPXHOCTH TEIUIOOOMEHa MPSMO MPOMOPLHMOHAIBHA PAa3HOCTU TeMIepaTyp H
OKpYXalolen cpeabl

g=o(t-t)

3nech tu T — Temneparypbl OKPYKAOLIEH Cpenbl U MOBEPXHOCTH CTEHKH,
COOTBETCTBEHHO; t < T ; & — KOO PUIUEHT TETIOOTIauH.

Koagpduyuenm mennoomoauu xapakrepuszyeT HWHTEHCHUBHOCTH IIpoOIlecca.
OH m3mepsiercs B Br/(M>°C).

Kospouuuent o sBugercsa cinoxHOM (QYHKIUEH pa3iIuyHBIX BEJIUYMH,
XapaKTEPU3YIOIIUX Npouecc TeriooTaaud. OH 3aBUCHT OT TeMIIepaTypbl U (HOpMBbI
MOBEPXHOCTH, OT CKOpPOCTHU IBMXKEHUS CpElbl, €€ TeMIepaTyphl, (PU3HMUECKUX
CBOMCTB: KO3(h(pUlIMeHTa TEIIONPOBOIHOCTH, TEINIOEMKOCTH, BA3KOCTH U JIp.

Benmnuuna 1/a, oOpatHas KoO3(pQUIMEHTY TEIIO0TAa4YH, Ha3bIBACTCS
mepmuyeckum  conpomueieHuem  TerooTnade. OHa UMEET Takyl Ke
Pa3MEPHOCTh, KaK TEPMHUYECKOE COPOTHURIIEHUE R, TO eCcTh M2-°C/BT.

[TockonbKy KOA(DPUIMEHT TETUIOOTIaYH 0 3aBUCUT OT MHOTUX (haKTOPOB, TO
JUIsl OOJBIIMHCTBA XapaKTEpHBIX CIy4aeB OH OINpEeNieH SKCIepUMEHTalbHO. B
TEIJIOTEXHUYECKOM  pacyeTe OrpakJIAIIMIMUX KOHCTPYKLUHMH  HCIONb3YHOTCS
CJIEIYIOLME 3HAUYCHUS:

- KO3((UIMEHT TEIUIOOTAAaYM HAPYXHOW  TMOBEPXHOCTH  OTPaKIAIOIICH
KOHCTPYKIIMH TS XOJIOAHOTO TIeproaa o, = 23 Br/(m* °C);
- Ko3(G(UUIUEHT TeIUIOOTIAaYl BHYTPEHHEH TOBEPXHOCTH  OTpakJaroie

KOHCTPYKIHH 0 = 8,7 Br/(M* °C).

ConporuBJjieHUe Tellionepeaaye orpazkaalouux KOHCTPYKIUiA
PaccmoTpuM  OHOPOJHYIO  TUIOCKYIO  CTEHKY ¢  Kod(dduimeHToOM
TEIUTONPOBOAHOCTH A U TonmmHON 0. OHa pasfensieT ABE BO3AYIIHBIC CPEIbI:

BHYTPEHHIOIO C TEMIIEPATYpoH t, 1 HapykHYIO ¢ Temreparypou t,. Temneparypsr t,



n tH HC MCHAIOTCA € TCUCHHUEM BPCMCHH, CIICAOBATCIIBHO, ITPOLICCC TCINIONICPCAaYn

UCpC3 CTCHKY ABJIACTCSA CTAllMOHAPHBIM.

t t,

=2
I

e
-

=
=

H
lfaB Ea}[
o R

Ha cBoem mnyTu TemaoBoH NOTOK ( «IIPEOJOJEBAET» TEPMHUUECKUE
COIIPOTHBIICHUS: BHYTPEHHETO Ciosi Bo3myxa - 1l/a,, camoii creHkn — R, paBHOe
O/A, Hapy»)KHOTO ciosi Bo3ayxa - 1/ay,. CymMMa 3THX TEPMHUYECKUX COTPOTUBICHUN

npcacCTaBJICT coboit conpomuejienue menﬂonepe()alte OJHOCJIOMHON CTCHKH.

Ro= 1 +R+ 1
a’B (X'H
BripakeHue 115t IIIOTHOCTH TETIOBOTO MOTOKA MOKHO 3aIliCcaTh Kak
q= B tH
Ro
CompoTHBIICHHE TEIUIOTIEpeIade OMpeaeisieT TEIUIO3aIUTHEIE CBONCTBA
OTpaXIANIeH KOHCTPYKIIMM B CTAIIMOHAPHBIX YCIOBUAX. Takue yCIIOBUS
XapaKkTepHBl JUIsI XOJOJHOTO TEpHoJia Trojia: 3UMOM TemIeparypa HapyKHOTO
BO3JlyXa 4YacTO OBIBAaCT YCTOWYMBOW, a OTOIUICHHE MOJICPKHBACT IMOCTOSHHYO
BHYTPEHHIOIO TEMIIEpaTypy.
Cornacno CII 50.13330.2012 «TennoBas 3amura 34aHUN», Hapy>KHBIE
OrpakIaroIINe KOHCTPYKIIMHM JODKHBI OBITh 3alPOSKTUPOBAHBI TaKUM 00pa3oM,
9TOOBI UX COINPOTHBIICHHE Terionepenaade Ry ObUIO HE MEHbIIE HOPMUPYEMOTO

3HaueHHs R,. Ciie10BaTeNIbHO, TOKHO BBIIIOJIHATHCS YCIOBHE:

RO Z RTp



TpelGyemoe conpoTuBJiIeHHE Telionepeaaye

YcTraHoBieHHEe TpeOOBaHUN K TEIJIO3AIIUTHBIM CBOWCTBAM OTPaXKIECHUMN
HEPA3pbIBHO CBS3aHO C 3aJauedl SHEProcOEpekeHUss B 3/IaHUSAX, @ MMEHHO: C
YMEHBIIEHUEM 3aTpaT Ha OTomuIeHHe. KolMuecTBEHHONM XapaKTEpUCTUKOM,
OINPEAEISIIOIINE IKCIUTyaTallMOHHBIE PACXOMABI, TO €CTh MU3JIEPKKH Ha OTOILICHUE,
ABJISIIOTCS] TPAAYCO-CYTKHM oTonmuTeabHoro nepuoga — ['COII, °C-cyr. Bennunna
['COII 3aBUCHT OT pacueTHOM TeMIepaTypbl BHYyTPEHHErO Bo3yXa t,, a Takke oT
CpEIHEH TeMIIEPAaTypbl HAPY>KHOTO BO3lyXa OTONUTENBHOrO nepuoja ty, , °C, u or
IIPOJIOJKUTEIBHOCTH OTONUTENBHOTO IEPUOAA Zy; , CYT.

I'COII = (tB - tOT )' Zor

3Hauenus t,, u z,, craexyer npuHumath coriacHo CIT 131.13330.2012
«CTpouTenpHas  KIMMATOJOTHS» U1 COOTBETCTBYIOLIETO  Iropoja WU
HACEJIEHHOTO ITyHKTA.

Tpebyemoe comnporusnenue temnonepenade R,, 3asucur ot I'COII,
Ha3HAYEHUs IOMEIICHUS U BUJIa OIPAKIAIONIEN KOHCTPYKIIUH.

R,p,=a I'COIl+Db ,

rae ['COII - rpagyco-CyTKM OTOMUTENBHOTO MEPUOAA AJIsl KOHKPETHOTO ITyHKTA;
au b — xodpdunmeHT, 3HAYCHUST KOTOPBIX 3aBUCAT OT HA3HAYCHHS 3/IaHUS U

BHJIa OTPAXKIAIOIIEH KOHCTPYKIIHH.

PexoMeHnayemble HAPYKHbIE CTEHBI € 32JJAaHHBIMHU TEIJIO3AIUTHBIMHU
CBOMCTBAMH

CoBpeMEHHBIE HOPMBI MO TEIUIOBOM 3allWTE€ 3AaHWM 3HAYUTEIIHHO
Y)KECTOYaloT TpeOOBaHWS K COMPOTUBICHUIO TEIUIONEPenaue OTPa)IaroIIiX
KOHCTpYKIMH. TpaaullMOHHBIE  KOHCTPYKTHUBHBIC PEIICHUS  OKa3bIBAIOTCS
HEBO3MOKHBIMHU.

Hanpumep, pacueTsl MOKa3bIBalOT, YTO 110 HOBBIM HOpMaM ISl 00ecTIeueHUS
TpeOyeMOro CONPOTHBICHUS Terlonepenade R;, TONIMHA KUPIUYHON CTEHBI
YKUJIOTO JIoMa B YCIOBUSIX MOCKBBI JOJKHA COCTaBIATh HE MeHee 2,41 M, a s

PocroBa-na-/lony — 1,73 m!



PaccMoTpuM pekoMeHpanuu 10 BBIOOPY KOHCTPYKTHUBHBIX PEIICHUH,
00ecreunBaOIINUX HEOOXOAUMYIO TETUIO3AIIUTY 3aHHi.

C TennoTeXHUYECKON TOYKU 3PEHUS PA3InuvaroT TPU BHIA HAPYKHBIX CTEH
I10 YMCIIy OCHOBHBIX CJIOEB: OJTHOCJIOMHBIE, IBYXCJIOMHBIE U TPEXCIONHBIE.

Oonocnotinvle CTEHBI BBITIOJTHSIOT u3 KOHCTPYKIIMOHHO-
TEIUIOU30JIALIMOHHBIX MAaTE€pPUaJOB, COBMEIIAIOIINX HECYLIME W TEIIO3aIUTHbBIC
¢byHK1UM (IeHOOETOHBI, IYEUCThIE OETOHBI U Jp.)

Tpexcnounvimy CTEHaAMU, HAPUMEP, MOTYT SBISATHCS: HAPY’KHBIE CTEHBI
KApKACHBIX JIEPEBSHHBIX JIOMOB, TPEXCJIOWHBIE JKEJI€300€TOHHBIE TAHEIN U CTEHBI
KOJOJLEBOM KIJIAAKA W3 IITYYHBIX KAaMEHHbIX MarepuaioB. ToiluHa
TEIUIOU30JISIIUOHHOTO CJIOSt JTUKTYETCS TEIIOPU3NYECKUMHU TpeOOBaHUAMHU U
ONPENEIAETCS 1O PacUeTy.

B o0gyxcroiinbix cTeHax yTEIUIUTENb MOXKET PACIIONaraThCsl Kak BHYTPH, Tak
Y CHapyXH.

[Ipu 6nympennem ymenaenuu He MEHsIETCSl OOJUK 34aHUS, TOATOMY JaHHBIM
CHoco0 4YacTo MPUMEHSIOT B 3IaHMUSIX CO CIOXHBIMU B apXUTEKTYPHOM ILJIaHE
dacagamu, NpeICTABISAIOIIUMU XyI0KECTBEHHYIO WU UICTOPUUYECKYIO IEHHOCTD.

HenocTaTky BHYTpPEHHETO YTEIICHUS:

- YMEHBIIEHHUE NOJIE3HOU IIJIOIIA A BHYTPEHHUX TOMEIICHMIA;
- KOHJICHCAlMs BJIarM Ha TPaHULE YTEIUIMTENS M IUIOTHOTO HAPYXKHOIO CIIOS
3UMOM.

IIpu napyorcnom ymeniewuu WCTIONB3YIOTCS JBa BAapUAHTA: CHCTEMBI C
HapY>KHbIM MOKPOBHBIM CJIOEM 0€3 3a30pa U CUCTEMBI C BO3IYIIHBIM 33a30pOM
MEX1y HApY>KHBIM OOJIMIIOBOYHBIM CJIOEM U YTEIUIUTEIIEM.

HapecHoli BeHTWIMpyeMmbIl (acaq — 3TO KOHCTPYKIUS, COCTOSIIAs U3
MaTepuajIoB OOJUIIOBKU U MOAO0OJIMUIIOBOYHOM KOHCTPYKLHHU, KOTOPAst KPEMUTCS K
CTEHE TaKMM O00pa3oM, YTOOBI MEXKIY 3alIUTHO-IEKOPATUBHON OOJMIIOBKOW M
CTEHOM OCTaBAJICA BO3AYLIHBIM MPOMEKYTOK. [ AOMOJHUTENBHOrO YTEIUICHHS

HapyXHbIX KOHCTPYKLMHA MEXAy CTEHOH M OOJUIIOBKOM yCTaHaBIMBAETCS



TGHHOHBOH?IHHOHHBII;'I CJ'IOI\/'I, TaK 4TO BeHTI/IJ'I}II_II/IOHHIJﬁ 3a30p OCTABJEACTCA MCIKAY

OOJIMIIOBKOU U TEIUIOU3OJISALIHMEH.

Tema 2.2. BIA)KHOCTHDBIN PEXKUM OT'PAKIAIOIINX KOHCTPYKLUI
BJIAXKHOCTbBb BO31YXA. OCHOBHBIE TTOHATUA
XapakTepuCTHKH BJIAKHOCTHOIO COCTOSIHUS BO3yXa

B armocdepHom Bo3myxe, a, CleJOBaTENbHO, M B BO3JyXE IMOMEIICHHUS
BCErJa COJIEPKUTCS ONPEIEICHHOE KOJMYECTBO BOASHOrO mapa. BraxkHocTHOe
COCTOSIHHE BO3/yXa OIpPEAEINseTCs aOCOMIOTHOW M OTHOCHTEIHHOW BIIa)KHOCTBHIO
BO3/lyXa.

AOcoitoTHasi BIAXXHOCTh BO3JyXa COOTBETCTBYET KOJUYECTBY BOJSHOIO
napa B Kr, couxepxamerocss B 1 M*? Bozayxa. OmHAaKoO B TEIJIOTEXHUYECKHX
pacyeTax Orpa)kJaroliuX KOHCTPYKIMHA U, B YACTHOCTH, NMPHU pacueTax Auddy3uu
BOJSHOIO Mapa 4epe3 OrpakacHue aOCONIOTHOE COAEp)KaHWE BIArd B BO3AYXE
BBIPAXKAIOT BEIUUNHON RAPUUATILHO20 0ABIEHUA 600AHO20 napa e.

[lapuuanbHOE JaBIEHUE BO3pACTa€T IO MEPE YBEIUYECHHS KOJIMYECTBA
BOJISTHBIX MapoB B Bo3ayxe. OJIHaKoO, KaK U a0COJIIOTHAS BIAKHOCTh, OHO HE MOXKET
BO3pacTaTh OECHpelesibHO B BO3JyXEe C ONpPEIEICHHOW TeMmIepaTypol u
0apOMETPUUECKUM JIaBJICHUEM.

[IpenenpHOE 3HaUEHHE MAPUUAIBHOTO JaBiieHUs! E COOTBETCTBYET MOJIHOMY
HACBIIICHUIO BO3/lyXa BOASIHBIMU mapamMu. OHO HOCHUT Ha3BAHHUE RAPUUATIbHO20
0a6/1eHUA HACHIU|EHHO20 600AH020 hapa. 3HAYCHHUE MAPIUAIbHOTO JABICHUS
HACBIIIEHHOTO BOJIIHOTO napa E Bo3pactaer ¢ pocToM TeMIiepaTyphl.

CreneHb  HACBHILIEHUS BO3/lyXa BOJSHBIMU T[apaMu  BbIpakaeTcs
OTHOCHUTEJIBHOM BIaKHOCTBIO BO3/yXa.

Ommnocumenvnan 61ax3cHOCMb 6030yXa @ - 3TO BBIPAKEHHOE B MPOLIEHTAX
OTHOUIEHUE TMApUUAIbHOTO JIaBJICHUS BOJASHOIO Iapa e, COJAepXamierocs B
BO3/yX€ IpU JAHHOW TeMIlepaType, K JABJICHUIO HACBHIIIEHHOTO BOJSHOrO Mapa
E 1pu Toi1 xe temneparype.

¢ = e¢/E-100%



[Ipy moOBBILIEHHH TEMIIEPATypbl BO3yXa €r0 OTHOCUTEIbHASl BIAXHOCTb
MOHWXKAETCSI U, HA000POT, MPU OXJIAKICHUU BO3/lyXa OTHOCUTEJIbHAS BIAXKHOCTh
OyJeT yBEIMYUBATHCS, MMOCKOJIbKY BEIMYMHA MApPIUATBLHOTO JIaBIICHUS € OCTaeTCs
MOCTOSIHHOM, a TpeAesibHOe ero 3HaueHue E yBenmumBaeTrcs C MOBBIINICHUEM
temnepatypsl. [Ipy HEKOTOPOW TeMIlepaType MAKCHUMalbHOE 3HAUEHUE IABJICHUS
BOJSHOTO TMapa MOXET CTaTb pPaBHBIM BeIIMUMHE €. B »TOomM ciyuae
OTHOCHUTENIbHAS BIAXHOCTh Bo3ayxa Oyaer paBHa 100%. Hacrymaer, Ttak
Ha3bIBAEMOE, COCTOSTHUE MTOJHOTO HACBIIIEHUSI BO3AYyXa BOISHBIM IapOM.

Temnepatrypa, npu KOTOpPOW HACTymaeT IOJHOE HACHIIICHUE BO3ayXa
BOJSIHBIM I1apOM, HA3bIBACTCS MEMNEPAmMypPOll mOUKU POCbl VA MOYKOU POCbl
t, .

Ecnu oxnaxknath BO3IyX HUXKE TEMIEPATYpPhl TOUKU POCHI, TO U30BITOUYHOE
KOJIMYECTBO BOJASHOTO Iapa OyAeT KOHJIEHCUPOBATKCS, T.€. TIEPEXOJAUTH B KHUIKOE
COCTOSIHUE.

I[IpuunHBI YBJIAKHEHHUS OTPAKAAIOIINX KOHCTPYKIM A

BO3MOXHBIMU ~ TIpUYMHAMM ~ YBJIQKHEHHUS OTPAXKICHUS MOTYT OBIThH
CIIEAYIOIIHE:

1. CrpoutenpHas Biara, KOTopas MOMNAaJaeT B OrPAXKICHHS BO BpEMs
BO3BEJCHUS 3AaHUs. Ee KOJIMYeCTBO 3aBUCHUT OT HAYaJbHOW BIIAXKHOCTHU
MPUMEHSIEMBIX MaTepUalioB, COOPHBIX JACTAICH, a TAKKE OT YBJIAXKHEHUS B CBSI3U C
MPUMEHEHUEM MOKPBIX TEXHOJIOTMYECKHX TMPOLEcCOB (KIagka Kupnoudya Ha
pacTBoOpax, MTyKaTypKa MOKPBIM CITOCOOOM U T. 11.).

2. I'pyHToBas Biara, NpOHUKAIONIAs B OrpaXJACHUE U3 TPYyHTa, MO
JEUCTBUEM KaNMWJUISIPHBIX CHJI TMPU OTCYTCTBUM WM IUJIOXOM BBIIIOJIHEHUHU
TUAPOU3OJISIIMN MEXKY MOJI3EMHBIMU U HA3€MHBIMH KOHCTPYKIIHASIMHU.

3. Mereoposiornyeckasi Biara, NPOHHUKAOIIAas B OrPAXKICHUE B CBS3H C
BBINAJICHUEM KOCBIX JIOKJECH, MOKPOIO CHEra Wiu uHes. Bo3aencrBrue 3ToN Biiaru
B CyXMX WM YMEPEHHBIX paloHaX OOBIYHO OBIBACT HEMPOJOIKUTEIHLHBIM.
OngHako, B HEKOTOPHIX KIMMATUYECKUX pailloHaX C BETpaMHU IMOCTOSHHOTO

HaIpaBJ€HUs] U COMPOBOXKIAIOIIUMHU UX AOKIAIMU (HAalpuMeEp, B MPUMOPCKUX



paiionax JlanbHero BocToka) 3TOT BUA Biaru sIBISI€TCSI OCHOBHBIM HCTOYHHKOM
YBJIQKHEHHS OTPAXKIACHUU.

4. T'urpockomnuyeckasi Bilara, MPOHUKAIOWIAs B OTPa)KJACHUSA BCJEICTBUE
TUTPOCKONIMYHOCTA €ro Marepuana, T. €. €ro CIOCOOHOCTH MOTIJIOIIATh
(copOupoBaTh) BlIary u3 Bo3ayxa.

5. KoHgeHcanoHHas Biara, MOSIBISIOMIASCA B OTPaXKICHUSX, BCIEICTBUE
KOHJICHCAIlMU MMPOHMKAIOIINX U3 BO3yXa BOJSHBIX NapoB. KoHeHcanus BOASIHBIX
MapoOB MOXKET MPOUCXOUTh KaK HA BHYTPEHHEN MTOBEPXHOCTH, TAK U B €TI0 TOJIIIE.

N3 mnepedncieHHbIX HCTOYHHUKOB YBJIQKHEHUS KOHACHCALMS BOJSHBIX
NapoB SABJISIETCS. OCHOBHOM NPUYMHOWM IOBBIIIEHHOTO YBIAXXHEHUS OTPaXKICHHUS
B IIPOLIECCE €T0 IKCIUTyaTaluu.

OOpa3oBaHue KOHJIEHCATa Ha BHYTPEHHEH TMOBEPXHOCTU OrPaKICHUN
MOXET MPUBECTU K OTCHIPEBAHHUIO IITYKATYPKHM W MOSIBJICHUIO IUJIECEHH, YTO
BPEIHO BJIMAET HA MUKPOKJIMMAT NOMEIIEHUHA U 310pPOBbE JIFOACH U HEOIYCTUMO,
COIrJIaCHO CAaHUTAPHO-TUTUEHUYECKUM TPEOOBAHMSIM.

[losiBIeHUE BiIarn B CTEHE NPHUBOAUT K YBEIMYECHHIO TEIUIONPOBOJHOCTH
CTPOUTEIBHBIX MAaTEPUAIOB, OCOOCHHO — TEIIOU30JSLUOHHOrO CJIOS, YTO CHUYKAET
CONPOTHUBJIEHUE TEIUIONEPEaye M TEIUIO3alUTHBIE KadecTBa OrPAKIAFOIINX
KOHCTpYKIMH. KOHIEHCAT B CTEHE MOXKET 3aMEP3HYTh B XOJIOAHBIM IIEPUOI, a TaK
KaK BOJAa MpHU 3aMEp3aHUM paclIUpsieTcs, 3TO NPHUBOIUT K Jedopmanuu u

CHMKCHHIO NOJIOBCYHOCTHU MAaTCPHUAJIOB U KOHCTPYKHHﬁ.

KOHIAEHCALIMA BJIAT'K HA BHYTPEHHEN [TOBEPXHOCTU OI'PAXKXIEHMA
CaHuTapHO-TUTHEHUYECKHH NMOKAa3aTe/ b TENJI0OBOM 3alIUTHI 31aHUI
CormacHO METOOUKE TMPOCKTUPOBAHUA TEIJIOBOM  3allUTHI  3JaHUM,
OTpakJIaloIIMe KOHCTPYKIIMU CJENyeT MPOBEPUTH Ha obecrieueHrne KOMMOPTHBIX
YCIOBUM B TIOMELICHUSAX W Ha HEBBINIAJCHUE KOHJECHCAaTa Ha BHYTPEHHEU
MTOBEPXHOCTH.
UTOoOBI UCKITIOYUTH BBHITIAJICHUE KOHJEHCATAa HA BCEX YYACTKaxX BHYTPECHHEH
MOBEPXHOCTH HAPYXXHBIX OTpaxACHUM, UX TeMmIepaTypa T, JO0DKHA OBITh HE

MEHBIIE TEMIIEPATYPbI TOYKU POCHI {p; TO €CTh JOIDKHO COONIONATHCS YCIOBHE:



T 21,
[IpenoTBpatuTh 00pa3oBaHME KOHAEHCaTa HAa BHYTPEHHEW MOBEPXHOCTH
OTPAKIEHHS BO3MOYXHO € TIOMOIIBIO CJICAYIOIIUX MEPOIIPUATHI:
a) CHI)KEHMS BJIQXKHOCTH BHYTPEHHETO BO3yXa IOCPEACTBOM E€CTECTBEHHOM WM
UCKYCCTBEHHOM BEHTWISALIUU;
0) TOBBIIIEHUS TEMIEPATypbl BHYTPEHHEW MOBEPXHOCTU 32 CUET YBEJIMUYECHMS
CONPOTHUBJIEHUS Temionepenade R, orpaxaeHus WM 3a CYET MOBBIIICHUS

TEeMIlepaTyphbl BHyTpEHHEr0 Bo3ayxa t.

KOHJIEHCAILMSI BJIATY BHYTPU OT'PAKJIAIOIIEN KOHCTPYKIMU

ITaponpoHuaHKe U €ro XapaKTePUCTHKH
[Ipoiecc  auddy3un  BOASHOTO mapa  4epes OTPaXKJIAIOIIIYIO
KOHCTPYKITUIO, OOYCIIOBJICHHBIM Pa3HOCTHIO MAPLUUAIBHBIX JABJICHUN BOASHOTO
napa 1o o6e CTOpOHBI KOHCTPYKIIUH, Ha3bIBACTCS HAPONPOHUUAHUEM.
3aKOHBI M XapaKTEPUCTUKU TMpoIlecca MapONPOHUIIAHUS aAHAJIOTUYHBI
3aKOHAM W XapaKTePUCTHUKAM TeIUIONepeadyl W aHATUTUYCCKHA BBIPAKAFOTCS
MOJ0OHBIMH MaTeMaTHUYECKUMU (OpMYyJIaMU U BEJIMUYMHAMU.

Tak, mnpu cranuoHapHoMm mporecce audPy3un BOISHBIX IAPOB
KOJMYECTBO BOJSHOTO Tapa, Mpoxoasimero yepe3 1 M? 0JHOPOTHOTO OTPaXACHUS
TOJIIIMHON O B €JIMHUILY BPDEMEHU PABHO:

P:ula.(es_eﬂ)1

rae P — nomok 600sanvix napos, mr/(m* - u);
(e — €4) - Pa3HOCTh MApUHUANBHBIX JABJICHHUH BOJSHOIO MMapa BHYTPEHHETO H
Hapy»XHOTro Bo3ayxa, [la;
0 — TOJIIIIMHA CTEHBI, M;
) — K03 dUIIMEHT TapoNPOHUIIAeMOCTH MaTepuaia, mr/(m-ua-Ila).

Koagppuuuenm  naponponuuaemocmu  mamepuana  XapakTepuzyeT
CIIOCOOHOCTh CTPOUTEIBHBIX MaTEpHUAJIOB MPOMYyCKaTh BOJASHOW map. Jlms
MaTEpPHAIOB PBIXJBIX U C OTKPBITBIMH KPYIMHBIMHA TOPAMH LI UMEIOT OOJIBIIHE

3HAuCHWs (HAIPHMeEp, IS IEHOOETOHA MIOTHOCTBIO Py =300 kr/M°  p = 0,26



mr/(m-a-[1a)), a 1715 TUIOTHBIX MaTepUajIoB — MaJlble (HampuMep, IS Keae300eToHa
IUIOTHOCTBIO Po =2500 kr/M® - = 0,03 mr/(m-u-Tla)).

[Ipu nmuddy3un BomsHOrO TMapa Yepe3 CIIOH MaTepuala OTPaKICHHS
MOCJIETHUNA OKa3bIBa€T TMOTOKY Iapa CONPOTHBIIEHHE, KOTOPOE Ha3bIBAIOT
COMPOTHUBJICHUEM NAPOIPOHUIIAHUIO.

[Ipu cranmyoHapHOM IOTOKE BOASHBIX MapoB, AUGOYHAUPYIOMUX UYepes3
OTpaXJICHUE, COnpomueieHue naponponuyanuto R, OIHOTO KOHCTPYKTHBHOTO
CJI0s1 oTpenensieTcs no popMmyIe:

R,=8/p,
r71e & — TOJIIIMHA CJIO0s OTPAKIAIONICH KOHCTPYKIIUH, M.

EIMHALBI N3MEPEHHUS COIPOTHBIICHIS TAPONPOHUIAHI0 — M°-4-Tla/mr.

ConpoTuBlieHHE MAPONPOHUIIAHUIO MHOTOCJIOMHOTO OTPa)KJIEHUSI PaBHO
CyMME COIPOTUBJIEHU MAPONPOHUIIAHUIO OT/IEJIbHBIX CIOEB:

RH = Rnl + RH2 + ... +Rnn )
rne  Ru, R, Rin - CONPOTHUBJIEHUS MAPONPOHUIAHUIO OTJIEIBbHBIX CIOEB.
[ToTok BOSIHBIX TTAPOB MOXKET OBITH MPE/ICTABICH B BUJIE:
P=(e;—€,) /Ry

B xonomgHeiii mepuon roga B CTEHE MPOUCXOAUT YMEHBUIEHHUE KAk
TeMIEepaTyphl, TaK U MapIUaIbHOIO JAaBJIECHUS BOJSHOIO Tapa, — OT BHYTPEHHEU
MOBEPXHOCTH K HapyKHOW. B KakoM-TO CeUYeHMM BHYTPU CTEHBI TemIepaTrypa
MOXET OKa3aTbCAd HUKE TOYKH POChl. B 3TOM ciydae BO3MOXHa KOHJIEHCAIUs

nepeMeNatonIerocss BOASHOTO napa BHYTPH CTEHBI.

Tema 2.3. OCHOBBI APXUTEKTYPHOM KJIUMATOJIOT A
KIIMMAT U EI'O 3JIEMEHTBI
Apxumekmypnaa Kiumamojaocua W3y4aeT B3aWMMOCBA3b  KJIMMATa,
ApXUTEKTYPHO-TUIAHUPOBOUYHOU CTPYKTYPhI TOPOJOB U APXUTEKTYPHI 3JaHUM.
KauMar — MHOTOJETHUM pEXUM NOTOJbI, XAPAKTEPHBIM ISl JTaHHOMU

MECTHOCTH.



Iloroma — COBOKYMHOCTh aTMOC(EpHBIX YCIOBHM, mpeoliaaiammux B
JTAaHHOW MECTHOCTH B IaHHOE BPEMHI.
K snemenTaM Kimmara OTHOCSATCS:

Conneunas paguanus
Temmneparypa Bo3nyxa
BiaxxHoCTh BO31yXa
BeTpoBoii pexum

ok~ e

Ocanku
Conneunan paouayus

B apxXuTeKkTypHOM KIMMATOJIOTMM PAaCcCMaTpUBAECTCS TEIUIOBOE JIEUCTBUE
COJIHEYHOT'O U3Ty4YeHUs (MHCOJISLHH). DTOT (PaKTOpP OCOOEHHO Ba)KHO YUYHUTHIBATH B
TEILIOE BpeMs roja.

NHTeHCMBHOCTh CyMMAapHOH cosiHeyHOW paguanuum — |, Bt/ M -
KOJIMYECTBO ~ COIHEYHOrO pajMalMOHHOTO TeIia, majgaiomero ma 1 M°
NOBEpPXHOCTH 32 | C.

Cymmapnaa CconHe4yHass pajdalus CKIAABIBACTCS U3 HPAMOU W
PAcceaHHou.

NHTEHCUBHOCTh 3aBUCUT OT yIJla TMAJCHUS COJHEYHBIX JIyded Ha
NIOBEPXHOCTh; MAaKCMMyM HMHTEHCHUBHOCTH BO3HHUKAET, KOIJA COJHEYHbIEC JYy4d
NajaroT NEPIEHANKYIIIPHO TOBEPXHOCTH.

NHTEHCUBHOCTh CYMMapHOW COJTHEYHOM paJvaly 3aBUCUT OT CIEIYIOLINX
bakTopoB:

* reorpauyecKoi MHUPOTHl MECTHOCTH;

* BpEMEHHU JHS U BPEMEHU TOf1a;

*  PacrHoJIOKEHHSI U OPUEHTAIIMU [TIOBEPXHOCTH;
* COCTOSIHMS aTMOC(]ephbI;

* BBICOTBI HaJl YDOBHEM MODS.

Haubonpiyto  TemnoBy0  Harpy3ky OT  COJHEYHOro  OOJydeHUs
IpPETepIeBAlOT TOPU3OHTAJIBHBIE TOBEPXHOCTU (KPOBJIM) UM  BEPTUKAIbHbBIE

MOBEPXHOCTH (CTEHBI) 3alaJHONM U IOro-3amagHoN opueHTaruu. [ CTeH Takou



OpPHUEHTAlMX COBIIAJAIOT MAKCUMYyMbl 3HAYE€HHM HECTAlMOHAPHOM TemmepaTypbl

Hapy>KHOT'0 BO3/yXxa t,; 1 MHTEHCUBHOCTHU COJIHEUHOW PaUaLIAH.

TeroBas coJaHEUHas paananry B JICTHCC BPEMA MOXKCT CYHICCTBCHHO

HU3MCHHUTDL TCMIICPATYPHYIO KAPTHHY KaK BHYTPHU SHaHHfI, TaK M Ha HpI/memameﬁ

TEPPUTOPHH.
JlaHHBIE O COJIHEUHOW pauallid YYUTHIBAOTCS MPU:
* BBIOOpE PACIOJIOKCHUS U OPUEHTAITNH 3/IaHUN;
* BBIOOpE pa3MEPOB, TUIIA U PACTIOIOKEHUS CBETOIIPOEMOB;
* PELIECHUHU BOIIPOCOB COJIHIIE3AILUTHI;
* pacyere Orpa)kJarlrX KOHCTPYKIHMI Ha TEIIOYCTOUYNBOCTb;

¢ HCIIOJb30BaHHMH COJIHCUYHBIX 6aTapeﬁ HT.AO.

Temnepamypa 6030yxa
OcCHOBHBIE TEMIIEpaTypHbIE XAPAaKTEPUCTUKU BO3JyXa IIOKa3aHbl Ha
IIpUMepe TeMIIEpAaTypHOM mKaibl PocToBa-Ha-/[ony.

t
407 40 - abcontoT.maKc.
30
201
101

23 - cp.Temn-pa nona

8,9 - cpea.rogosasn

0 1 -0,6-Temn-pa Ol
-5,7- cp.Temn-pa AHBapA

-20F -22-temn.Hambonee

-30 1 xonoa,.NATUAHEBKN
40/ -33 - abcontoT.MUHUMYM

Konebanust TemmepaTypsl B TEUCHHE roja YCTAaHABIMBAIOT KaK Pa3HOCTH
MEXIy CPEIHEN TEMIIEPATYPOM CaAMOI0 KapKOTO U CaMOTO XOJIOJHOTO MECALIEB U
CJIy’KaT OJJTHOM U3 OCHOBHBIX XapaKTEPUCTUK KOHTUHEHTAJIBbHOCTH KIIMMATA.

Cmenenv konmunenmanvsnocmu Kiumama: A = Ly — tinsaps
Ilpumepwvr: PoctoB: A =28,7°C; Coun: A =16,9°C; Oitmsikon: A = 64,5°C.

JlaHHBIE O TEMIIEPATYPHOM PEKUME UCITOIB3YIOTCS:

* IIpU KJIMMATHYECKOM PalOHUPOBAHUU TEPPUTOPUIL;

* [pu BbIOOpE T'eHIIaHA 3aCTPONKHU:



* TpHU BBIOOPE OTPAKIAFOIINX KOHCTPYKITUH;
* mpu BBIOOPE CHUCTEM OTOIUICHUS, BEHTWIIIMH W KOHAUIIMOHUPOBAHUS

BO3lyXa.

Bnasicnocmo 6030yxa

XapakTepUCTUKHU BIIAXKHOCTHOTO COCTOSIHUSI BO3[yXa OBLIM PacCMOTPEHBI
panee. Ha TemioBoe cOCTOSIHME 4YelOBEKa BIUAET COUYETAHUE TEMIIEpaTyphl U
OTHOCHTEIHHOM BJIIAJKHOCTH BO3/[yXa — OCOOCHHO MPHU BHICOKUX TEMITEpaTypax.

JlaHHBIE O BIQXKHOCTHOM PEXKUME HCIOJIB3YIOT MPHU BHIOOpPE OTrpaskIarolInx
KOHCTPYKIIMH; TIPU PEIICHUWH BOMPOCOB TPOBETPUBAHUS KBAPTHP W adparliu
3aCTPOMKH.

Bempoeoii pexcum

Bemep — nBWwKeHHWE BO3IYIIHBIX Macc, OOYCJIOBIICHHOE IepernagaMu
aTMOC(EPHOTO JaBJICHUS.

XapakmepucmuKku 6empoozo pericuma.

* CKOpOCTH BeTpa, M/c;
* HamnpaBJICHHUE BETPA;
* TOBTOPSIEMOCTH BETpA.

OrneHka BETPOBOTO BO3JCHCTBUS BO MHOTOM 3aBUCUT OT TEMIIEPaTypbl
Bo3ayxa. OQHAKO MpH 000N TemIepaType BETep CO CKOpPOCThi0 Oojee 4 m/c
HAYMHAET CO3/1aBaTh AUCKOMQOPT (MepeHoC MbLUIM, Mycopa), IPU CKOPOCTU OoJiee
6 M/c HauMHACTCS MEPEHOC CHEra M IecKa; BETEP CO CKOPOCThIO Oojee 15 m/c
MOKET OOpBIBATh BETKH JICPEBHEB M Pa3pyIlIaTh JICTKAE DJICMEHTBI 3TaHHM.

Hanpaesnenue eempa onieHUBaEeTCs MO CTOPOHE TOPU30HTA, OTKyAa IyeT
Betep. Hanpasnenne pukcupyercs pymobamu: C, CB, B, FOB, 1O, 103, 3, C3.

Tlosmopsiemocms 6empa XapaKTEPHU3yeT BEPOSATHOCTh BETPa TOTO WM HHOTO
HaIpaBJICHUS; U3MEPSETCS B MPOIEHTax. MUHHMaNbHAs TOBTOPSIEMOCTh BETPA,
HAaYMHAs C KOTOPOM CJeAyeT Yy4YuThIBaTh AaHHBIA pymO, coctaBisier 20%. B
CIOXKHBIX  (PU3MKO-reorpaMyecKux  yCJIOBHUSIX  (aKTHUBHAs  MbUJIEBETPOBAs

ACATCIBbHOCTDb, CHCTO3aHOCHI U T.I[.) CJICAYCT YUYUTHIBATH BCTCP C IOBTOPACMOCTBIO

oosee 10%.



MHoroneTHue JaHHbIE O BETPOBOM pPEXHUME MECTHOCTH IPUHATO
U300paxaTh B BUJIE «PO3bl 6€MPOG» - BEKTOPHOU TUAarpaMMBbl, XapaKTepHU3yoIen
MIOBTOPSIEMOCTh M CKOPOCTH BETPA.

[TokxazaTenn BETPOBOTO PeKMMa YUUTHIBAIOTCS TIPU
* IUIAaHUPOBKE rOPOJIa U MUKPOPAHOHOB;
* BBIOOpE OpUEHTALINU 3TAHNUS;
* pEILIEHUH BOIIPOCOB a’pallui U BETPO3AIINTHI;
* pa3MelIeHUH MPOM30HBI OTHOCUTENBHO CENUTEOHOI];
* BBIOOpE OrpakJAOIINX KOHCTPYKLUH;

* pacyere 34aHUK U COOPYKECHUH HA X MPOYHOCTh U YCTOMYUBOCT.

49%

Posza
semp o6

Ammocghepuwvie ocaoku
B 4mciao oCHOBHBIX 2JIEMEHTOB KJIMMaTa BXOJST aTMOC(EpHBIC OCAIKH, TO
€CTh JOXb, CHET, TPaJl, POca, U3MOPO3b, OCAKIAIOIINECS Ha 3¢€MHOM TTOBEPXHOCTH
U TIpeMeTax.

ITokazarenp — oOIee KOJMYECTBO OCAJKOB B MM (CpEIHErOA0BOE,

cpeaHeMecsiuHoe, cpeaHecytouHoe). Ocaaku HU3MEpSIOT  TOJIIUHON  ClIos
BbINaBIIe Boasl B MM. B cpenHem Ha 3emuie BoinagaeT 1000MM ocagkoB B rof.
JlaHHBIE O KOJTMYECTBE OCAKOB UCIOJIB3YIOTCS :

* IIpU NPOEKTUPOBAHUU KPOBEJIb;



* IIpU NPOEKTUPOBAHMUU THUIPOTEXHUYECKMX WM HHKEHEPHBIX COOPYKEHUMU:
MOCTOB, 1JaMO, TJIOTHH, JINBHEBOU KaHAIU3aLlUN;
* [pY IUIAHUPOBAHUU 3ALIUTHI U OYUCTKUA OT CHEXKHBIX 3aHOCOB I'OPOACKHUX

YIML, JOPOT U TEPPUTOPUM.

Knumamuueckoe paiionupoeanue meppumopui

KimmmaTnyeckuil aHanu3 B apXUTEKTYPHOM IPOEKTUPOBAHUU BEAETCS «OT
o0IIero K 4aCTHOMY», OT OIIEHKH HanOoJiee OoOIMX 3aKOHOMEPHOCTEH KJIMMara,
XapaKTEePHBIX I KPYMHBIX TEPPUTOPHUN K OLEHKE MHKPOKIMMATA JIOKAIbHBIX
KOHKPETHBIX BBIOPAHHBIX JJII CTPOUTEILCTBA YYaCTKOB, PACIOJIOKEHHBIX B
OTPENICTICHHBIX YCJIOBUSIX TMOJCTUJIAIONICH MNOBEpXHOCTH (penbed, axBaTopuu,
pPacTUTENBHOCTD, MOKPBHITHE, XapaKTep 3aCTPOMKH), KOTOpask U3MeHseT (OHOBBIC
YCJIOBHUSI, TPEJTOMIISIET UX.

CrpoutenpHo-KIIMMaTuueckoe panonupoBanne no CII 131.13330.2012
«CTtpouTenpHas KIMMATOJIOTHS) OMpeNeNsieT AeJieHne OOIMPHBIX TEPPUTOPUN Ha
KJIMMAaTHYECKUE PANOHBI, B TMpPEIEIaX KOTOPBIX K 3JaHUSM MPEIbIBISIOTCA
OTIpEJICICHHbIC TUIOJOTUYECKUE TpeOOBaHUsA, (POPMHUPYIOIINE TPEICTABICHUS O
TUME JIOMa, OOBEMHO-TUIAHUPOBOUHBIX PEIICHUSX KBapTUpP, OpPHUEHTAIUU
ITIOMEIIEHUN, YCTPOUCTBE BXOIHBIX Y3JIOB, IPUEMAaX 3aCTPOUKH U JIp.

B OCHOBYy COBPEMEHHOI0 KJIMMATHYECKOTO PANOHUPOBAHUS IOJIOKEHBI
MHOTOJIETHHE KJIMMATUYECKUE [IAHHBIE O KOMIUIEKCHOM COYE€TaHUU CPEeOHUX
3HAYEHUIl memnepamypsl 6030yxa 6 AHEape u uiojie co CKOpocmbio eempa 3a
mpu 3UMHUX MeCAUA U CPEOHEMECAUYHOU OMHOCUMETbHOU 61ANCHOCHbIO
6030yxa ¢ urone. CxemaTUyecKas KapTa KIMMATHUYECKOTO PalOHUpPOBAHUS IS
CTPOUTENICTBA IIPUMEHSETCS B OTEYECTBEHHOW apXUTEKTYPHO-CTPOUTEIBHOU
npakTuke yxe 6osuee 40 ner.

CornacHO CTPOUTEIbHO-KIMMATHYECKOMY PalOHUPOBAHUIO TEPPUTOPUS
Poccun u crpan CHI' nenutcst Ha 4 KIMMATUYECKUX paiiOHA, KOTOPBIE, B CBOIO
ouepeib, NoApa3IesieHbl Ha 16 KIMMATUYECKUX TTOAPAHOHOB.

Ilepevii Knumamuueckuii paioH BKIIOYACT OOIIMPHBIE TEPPUTOPHUH

Kpaitnero Cesepa, Boctounoit Cubupu u 3abaiikajibs ¢ CypOBBIM U XOJIOJHBIM



KJIUMATOM; 6MOPOU - YMEPECHHBIC IMUPOTHI C YMEPEHHO - XOJOJIHBIM KIMMATOM;
mpemuil - 9acTh FO)KHBIX PAalOHOB C OYEHB TEIUTBIM JICTOM; YeH8epHblil - FOKHBIN
oeper KppiMa m 3akaBkazbe ¢ MSITKUMH 3WMMAaMH M JKapKUM JIETOM, a TaKXkKe
3ama/iHyIo 4acTh tora KpacHomapckoro kpas u ['py3un (3kapKoe BIIaXHOE JIETO) U

JOJINHBI CpGI[HeI\/'I A3uu ¢ oueHb KAapKUM U CYXHUM KIMMATOM.

Knaccuguxayua munoe nozoowt. Pesrcumst skcnayamavyuu 30anuii

B cootBerctBum ¢ 3anauamu tunosioruu B [THUNIII xunuia pazpadborana
Kraccugukayusi no200HvIX ycaosuil (BBIICICHO 7 munoé noz2odvl) W JaHbl HX
KJIIMMaTUYECKHE XapaKTePUCTUKHU. KakIbIii U3 TUIIOB MOTO/BI CBSI3aH C PEKUMOM
DKCIUTyaTalluM  KWJIBIX  3JaHUM. Paznuuarorcss  yeTkIpe OCHOBHBIX
IKCNIYAMAYUOHHBIX pedcuMa: W30JUPOBAHHBIN, 3aKPBITbIMA, PETyJIUPYEMbIA WU
OTKPBITBIM. [l HUX B  apXUTEKType NPUMEHSIOTCS COOTBETCTBYIOLIUE
aApXUTEKTYPHO-TUIOJOTHUECKHE XaPAKTEPUCTUKH.

Memoo  yuema  RBpPOOOIAHCUMENbHOCHIU  NO200HBIX  KOMNJIEKCO8
HETMOCPEJCTBEHHO PACKPBIBACT CBSI3M KJIMMAaTa C 3aJayaMy IpaJloCTPOUTEILCTBA U
TUMOJOTUM 31aHuil. HamedeHbl omnpeneNeHHble MNYTH K PACKPBITUIO CBSI3U
MOTOJTHBIX KOMILJIEKCOB C KATETOPUSIMH apXUTEKTYPHOU KOMITO3UIINH, HAITPUMED, C
ApPXUTEKTYPHBIM TPOCTPAHCTBOM, Maccod (IUIacTUKa OOBEMHOIO PpEIIeHHs),

MJIACTUKON TOBEPXHOCTU. Tak, I MOrojbl KOM(OPTHOW M TEMIOW THUITHYHBI



OTKPBITBI  XapakTep AapXUTEKTYPHBIX TMPOCTPAHCTB (CBOOOAHAS 3acTpoiika
MHUKPOParOHOB, IJIOIIAIEN; IJIAHUPOBKA BHYTPEHHUX IIOMEIIEHH,
oOecreynBaoIasl a’panuio U pacKpbITUE BO BHEUIHIOW Cpefy), pacuieHEHHas
Macca 37aHus (IBOPUKH, pa3/iesiCHUE 3aHUid Ha OJIOKHW); pacwieHEHHas (HEpEeIKO
aKTUBHO pAacuJCHEHHAasi) IJIACTUKAa TOBEPXHOCTEH (O KUHU, OaJIKOHBI, OKHA
3HAUUTEIBHBIX Pa3MEpPOB, 3aTEHSIONINE KO3BIPbKU, HABECHI, Mep(opupoBaHHbBIC
orpaxzaeHus). [[ns X0J0IHON MOTroAbl C BETPOM PEKOMEHAYIOTCS IMPOCTPAHCTBA
3aMKHYTbIC, TOJY3aMKHYThle U «OPUEHTHPOBAHHBIE», Macca HepacujIeHEHHas,
MaJjo pacwIeHEHHas, 0O0TeKaeMasi U «OpHUEHTHUPOBAaHHAs)), IUIACTHKA MTOBEPXHOCTH

HCPACHIICHCHHA.

Pa3znen 3. APXUTEKTYPHO-CTPOUTEJIbHASI AKYCTUKA

Tema 3.1. DUBMYECKUE OCHOBBI AKYCTUKHA
3BYK U ET'O XAPAKTEPUCTUKHU

3BYyK — 3TO
- MEXaHUYECKHE KoebaHus B yrpyrou cpeje (husndeckuil mporecc);
- ONIYIIIEHNE, BEI3bIBAEMOE BO3/ICHCTBUEM KOJICOTIOMICICS Cpe/ibl Ha YETIOBEUYECKOE
yX0 ((pU3HOTOTUYECKUIA TTPOIIECC).

JI;1s1 3BYKOBOTO TIporiecca TpeOyroTCsl HCTOYHUK 3BYKa, Nepearoiias cpea,
MPUEMHUK 3BYKa.

38yKoeas 6on1na — pacIpPOCTPAHEHUE MEXAHUUYECKUX KoJieOaHUM B ympyrou
cpeae. PaccmMoTpuM BO3AyIIHBIE 3BYKH. 3BYKOBBIE BOJIHBI B BO3JyXe — 3TO
NPOOOTbHblE B0JIHbL, TO €CTh YepelOoBaHHE OOJAcTed CXKaThuig M pa3peKeHUs
BO3/ayxa. B mpooibHBIX BOHAX YaCTHUIIBI CPENIbl KOJIEOIIOTCS MO HaIpPaBJICHUIO
pacrpocTpaHeHus 3ByKa.

BosiHOBOE IBH>KEHUE OMUCHIBAIOT C MOMOILBIO CIEAYIOIINX BEIUYUH.

A - OIuHa B0JHbL — PACCTOSIHUE MEXIY IBYMS OJIMKaWIIMMU TOYKAMH,
KOJICOTIOIUMHUCS B OJTHOM (haze, U3MepSeTCS B METPaX;

V — yacmoma — 4Ucio KoJieOaHWi B eIMHUILY BpeMeHH, [ 11;

C — cKOpoCcmb 38yKd, M/C.



OTH BETUYHUHEI CBI3aHbI CHGI[YIOIHGI\/’I 3aBUCUMOCTBIO.

C=A-V

YacrToTa U CIIEKTP 3BYKa

HopmanbHoe yxo uenoBeka BOCIIPUHUMAET 3BYKH B JIMAa3zoHe 4acToT oT 20
a0 20 000 I'm. Ognako yxo 00JialaeT pa3HON YYBCTBUTEIBHOCTHIO K pPa3HBIM
ydacTKaM 4acTOTHOro juamnazoHa. O0nacTh HauOONbIIECH YYBCTBUTEIBHOCTU yXa
IPUMEPHO npuxoauTces Ha uHTEpBai yactot oT 500 mo 5000 ['m.

Hngpazeyku — vHecnpImmMele Kojiebanust ¢ yactoToit Mensine 20 I'u. Moryt
ObITh BBI3BAHBI PAa0OTOM MAIIMH WU 3JIEKTpoobopynoBanus. CrocoOHBI
OKa3bIBAaTh CUJILHOE (PU3HOJIOTHYECKOE BO3JCHCTBUE HA YEIIOBEKA.  Ybmpa3zeyku
- HecnblIUMbIEe KoJiebaHus ¢ yactotoi Oosee 20 000 I'm. He oxasbiBaroT
BO3JICHCTBUSI Ha OpraHbl YyBCTB uesioBeKa. [IIUpoKo MpUMEHSIOTCS B MEIUIIMHE,
MPOMBINIICHHOCTH (METO/IbI HEPA3PYIIAOIIETO KOHTPOJIS U3/ACIIHI).

BepHeMcs K CHBIIIMMBIM 3BYKaM.

Oxmasea — VHTEPBAIl 4acTOT OT Vi 0 V, , BEPXHsS T'paHUIA KOTOPOTro B 2

pasa OoJIbIlie HIKHEH: v, = 2v.
Cpennsasa 9acToTa OKTABHOM IOJOCHL: Vep = 4/V1 V2

Hucmolii moH — 3BYK, XapaKTepuU3yeMmblil OqHOM uacToTod. Ero MokHO
ONMUCATh C ITOMOIIBK) OTAEJIBHOM IUIABHOW CHHYCOMAbI. UHMCThIE TOHBI MOYKHO

MMOJYYHUTD TOJBKO C IOMOIIBIO DJICKTPOHHBIX YCTpOﬁCTB.



Peanbnbie 3BYKU ABJIANOTCA CHAONCHbIMU 36YKAMU, COCTOAT M3 HCCKOJIbKUX

(WM MHOTHX) TOHOB C pa3HbIMU 4acToTamMu. Habop ATHUX 4acToOT ompenensier

cnexknip CJI0KHOI'O 3BYyKa.

3BYK WM TOJIOC MY3BIKQJIBHOIO MHCTPYMEHTa UMEET OUCKPEemHbll CUEKTP,
TO €CTh COACPIKUT 3BYKHU OIPEICICHHBIX YacCTOT — 0OepmoHbl ( WIA 2apMOHUKLL).

HwxHsss 4yactora B Takom CIICKTPC OIIPCACIIICT TOHAJIBHOCTD

\\m.

Yacmema ¥, M

3ByKa U
COOTBETCTBYET OCHOBHOMY TOHY.

Ypoliere 3dynodoeo Fabinerue, 36

Llymovr [PEACTABIAIOT co0oit HEpETYJISIPHbIE KoJIeOaHus 51

XAPaKTCPUIYIOTCA CnloutHbIiM CIICKTPOM.

yooBens 3Bywodoen JofacHus, il

Yagmoma v, iy

3BykoBasi JHeprusi. 3ByKkoBoe qaBJjieHue. Cuiia 3ByKa
HcTouHuMK 3ByKa XapaKTEpU3yeTCs 3BYKOBOW MOIIIHOCTBIO.
38yKo6as mMowHocmb — 3TO 3BYKOBAs DHEPTHS, U3JIy4aeMash NCTOYHUKOM B
€AUHUIlY BpEMEHU; u3MepsieTcs B Barrax.

W
P=—,BrT.
t
KonuuecTBeHHBIMA MepaMU 3BYyKa, PaclpOCTPAHSIONICTOCS B IMEepeaaroei
cpele, MOTYT CITY’KUTh CHIIa (MHTCHCHBHOCTH) 3BYKa MJIM 3BYKOBOE JIaBJICHUE.

Cuna 38yka — 3TO DHEPrusi, NEPEHOCHMAas 3BYKOBOW BOJIHON B €IUHUILY

BPEMEHHU Y€pe3 CANHULY TUIOMIAAN TOBEPXHOCTH; U3MEPSETCS B Br/M.



|=ﬂ,BT/M2.
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[Ipu mnepepgadye 3Byka B BO3AYXE IMOSBISIIOTCS 30HBI Pa3peXKEHUs H
yIuioTHeHUs. Bo3HUKaeT 38yk060€e dasneHue, KOTOPOE BBI3BIBAET ONIYIICHUE 3BYKa
B HalleM yxe. 3BYKOBOE JlaBiieHue P uzmepsercs B [la.

Cuity 3ByKa HEMOCPEJCTBEHHO M3MEPUTh HeNb3sl. MOXXHO M3MEpUTH JIUIIb
3BYKOBO€ JIaBJICHWE MO0 €ro JEeWCTBHIO Ha MUKpPOQOH. 3Hasi 3BYKOBOE JaBIICHUE,
MOXHO PacCUUTaTh CUITY 3BYKa. | ¥ P CBsI3aHBI ClieIyIOIIEH 3aBUCUMOCTBIO

1=p%(pc),
IJIe p — IIOTHOCTB CPEIbI, KI/M".

PaccmoTpum  moueunwviti  ucmounux  38yka, OT KOTOPOTO  HUCXOIAT

cepuyecKkre BOJIHBI, U MMOTOK 3HEPTUU paclpeeseTcs Mo IIomaau cepsl Bce

BO3PACTAIOIIETO pajHyca.

Cuna (MHTEHCUBHOCTH) 3ByKa B TOYKE 3BYKOBOTO MOJIS A.

_w_P_P
t-S S 4zR2

I A

CrnenmoBarenbHO, CcHJia 3ByKa OT TOYEYHOTO HCTOYHHUKA yOBIBaeT
MPOTIOPIIMOHAJIBHO KBAAPATY PACCTOSIHUS, T.. M3MCHSETCS 110 3aKOHY 0OpPAMHbBIX
K8a0pamoa.

Jluana3on uzmeneHus cuibl Ca1blUMO20 36YKa

Cuuia 3ByKa Ha nopoeze CavliiuMocmu COOTBETCTBYET CUJIE €]IBa CIBIIIINMOTO

3ByKa B YaCTOTHOM 00JIaCTH HAaMOOJIbIIIeH YyBCTBUTEILHOCTH CIyXa.
lo = 10" Br/m%
[Ipu ompeneneHHO# cuiie 3ByKa MBI BOCIHPHHHMAaeM €ro Kak OojeBoe

2 2
omyuieHue. Cuna 3Byka Ha 60.1e6om nopozce coctasisier 10° Bt/m”.



3BYKOBasi MOILHOCTh UCTOYHUKOB 3BYKa U CHJIA 3BYKa U3MEHSIOTCA B OYEHD

12 2 2 14
mmpokux mnpeaenax: or 107 mo 10° Br/m°, T.e. B 10"pa3. Ilomb3oBarbes
aOCOJIFOTHBIMU 3HAYEHUSIMU TaKWX BEJIMYUH HEyH0OHO. [103TOMYy B TEXHHYECKOU

aKyCTHUKE OT a0COJIFOTHBIX 3HAUYCHUHN MEePEXOAT K JIOTapU(PMUIECCKIM.

YpoBeHb CHIIbI 3BYKa
boina BBejeHa BeNWYMHA, paBHAs JACCITUYHOMY JOorapupMy OTHOILICHHUS
I
CHJIBI JJaHHOTO 3ByKa K CHJIe 3ByKa Ha mopore cielmumoctu: |g— . Enununa
0
M3MEPEHUs ATOM BEJIMYMHBI OblIa Ha3BaHa B YECTh aMEPUKAHCKOTO YYEHOIo U
umxeHepa A.l.bemna, uzobperarens tenedona. Tak Kak eIMHHIIA OKa3aaach

CJIMIIIKOM KPYITHOM, Ha MPAKTHUKE CTAJIH MOJIb30BAThCS JSCATHIMU JoisiMu bena:
1
EB: 1 nb (meumben).

CrnenoBatenbHO, (opMyna JUisi ONpENeNicHUsT YpPOBHS CWJIbI 3BykKa B b
BBITJISIAUT CJIEAYIOIIUM 00pa3om
I
L=10lg—, nb.
I 0
Jluana3zon ypoeHeil cuivl cibluiUMBIX 36YKO8
VYpOBeHb CUIIBI 3BYKa Ha HOpO2€e CAbIUUMOCTIU
I 0
L, :1OIg|—:10 Ig1=0nb.
0

VYpoBeHb CUIIbI 3ByKa Ha 601€60M nOpo2e COCTABUT

I 2
L =10Ig%= 101g 1100_12 =101g10* =140 1b.
0




00JacTh CABIINIAMOCTH
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Yacmoma,ry

Tema 3.2. 3ALIIUTA OT LIYMA
BOPLBA C IYMOM B I'PAJIOCTPOUTEJIBCTBE
Iy™m — 3BYK, He>KeTaTeIbHBIN B TAHHON 00CTaHOBKE.
HcTouHNKH IIIyMa M UX XapaKTEePUCTHKHU

K ucrounvikam gnewine2o wiyma OTHOCATCS:
- TPAHCHOPT:
aemo: TPy30BUKH, JIETKOBbIE aBTOMOOUJIN, aBTOOYChI, MOTOLIUKITBI;
penbcosuli: I0e311a, TPaMBaH;
600mbll: KOPAOIHU, BOJHBIN CHOPT;
aeua. caMOJIEThl, BEPTOJIETHI;
- IPOW3BOACTBEHHBIE U SHEPTETUUECKUE IPEATPUSITHS;
- BHYTPUKBapTaJlbHbIE HCTOYHHMKU IIIyMa: XO3SIICTBEHHBIC IBOPHI Mara3uHOB,
CTPOUTEIBHBIE U JOPOKHO-PEMOHTHBIE PA0OTHI, TApaKU, CIIOPTUBHBIC U JIETCKUE
IJIOIIA/IKY U T.J.

Wcrounuku wyma 6 30anusx:
- HHXEHEPHOE U CAHUTAPHO-TEXHUUECKOE 000pYI0BaHUE;
- UCTOYHUKHU OBITOBOrO IIymMa (TPOMKHUH pa3roBOp, NMEHUE, TEJICBU30pP U PaJUoO,
BEUEPHUHKHU, TIEPECTAHOBKA MEOEJIH, PEMOHT U T.1.).

JleiicTBe 1IyMa Ha 4YeEJNOBEKa 3aBUCUT OT €r0 VpOGHs, CHeKmpa U
NPOOONHCUMETILHOCU,

[TocnenctBust neiictBus myma ¢ ypoBHeM g0 60-65 nb Hocar nuinb
NICUXOJIOTUYECKHU Xapakrtep. JliurensHoe Bo3aeicTBre myma ¢ yposaem 90 nb (B

MPOU3BOJICTBEHHBIX 3aHUSAX, HAIPUMEP) MOXKET BBI3BATH MOTEPIO ClIyXa. 3BYK C



ypoBHeM 120 nb BbI3bIBaeT Oose3HeHHbIE omlylieHus, a — 150 n1b — MruoBennyto
NOTEPIO CITyXa.

[lo crekTpanbHOMY COCTaBy IIYMBI Pa3lESIOTCS HA HU3KOUACMOMHbIE C
MaKCHMaJbHBIM YPOBHEM CUJIBI 3ByKa B obmactu 110 300 'y cpeoneuacmommobie —
300-800 I'mt 1 8vicoOKOUAGCMOMHBIE C MAKCUMYMOM B 00JacTd 4acToT Bhime 800
I

[1o BpeMEHHBIM XapaKTEPUCTUKAM LIyMbl MOJIPA3ACISAIOTCA HA HOCMOSIHHbLE
U HenocmosiHHwle. Y HNOCMOSAHHbIX 1IYMOB YpPOBEHb 3ByKa H3MEHSETCS CO
BpeMeHeM He Ooiiee, ueM Ha 5 b, ot cpennero 3HadeHus. K MOCTOSHHBIM MOYKHO
OTHECTH IIIyM IMOCTOSIHHO paOOTarolUX HACOCHBIX, BEHTWISIHUOHHBIX YCTAHOBOK,
IyACHHE 3JEKTpOoMOTOpa (y3KMH Iuana3oH CHEKTpa), YIUYHBIM IIymMOBOM (hOoH
(mMpoKuil AUana3oH CIEKTPa).

Henocmosinnble 1ryMbl MOYKHO B CBOIO OUYEpPE]b Pa3/eiIUTh Ha CIIEAYIOIIUE:
KOneOIowWuecs: 80 8peMeHU; NPepulUCbLe; UMNYTIbCHBIE.

Meronrka OUEHKHM IIyMa 3aBUCHT OT €ro xapakrtepa. s oueHku
NOCMOAHHO20 WiyMA VCTIONB3YETCS YACTOTHASI XapaKTePUCTHKA, T.e. 3HAYCHUS
YPOBHEM CUJIbI 3ByKa (3BYKOBOI'O JIABJICHHSI) B OKTaBHBIX MOJIOCAX OMPEAEIIEHHOTO
YaCTOTHOTO Juara3oHa (rmoApoOHee OyJeT paccka3aHO HIDKe). B mpakTuueckux
pacueTax IMoJIb3yeTCsl yCPEAHEHHBIM 3HAaU€HUEM — YPOBHEM 3BYKa.

Henocmosinnvle wiymvl OUEHUBAIOT IKBMBAJIEHTHBIMH YPOBHSIMM 3BYKA.
OK6UBANEHMHBIUL ~ YPOBEHb  36YKA — O3TO YPOBEHb 3BYKa IOCTOSHHOIO
HIMPOKOIOJIOCHOTO IIyMa, OKa3bIBAIOIIETO TAKOE K€ BO3JCHCTBUE HAa YEIOBEKA,

KaK W JJaHHBIA HEMOCTOSIHHBIN ITyM.

JInss  Bcex  TUNOB  HMCTOYHMKOB WX  I[IYMOBBIE  XapaKTEPUCTHKU
YCTaHABJIMBAIOTCS HA OnpeoeleHHOM paccmosmuy OT HHUX. Tak, Hampumep,
COTJIaCHO CTaHJapTaM [IyMOBOW XapaKTEPUCTHKON TOTOKOB aBTOMOOWJIEH,
aBTOOYCOB U TPOJUICHOYCOB SIBISIETCS 9KBUBAEHMHDBIU YPOBeHb 38YKA Ly TBA,
Ha pacCcTOSHUU 7,5 M OT OCH NepBOil MOJIOCHI ABHMKEHHMS (711 TpaMBacB — Ha
paccrossHUM 7,5 M OT OCH OJM:KHero myrTu). [ MOTOKOB >KEJIEe3HOJOPOKHBIX

MOE3/I0B IIYMOBBIE XapAKTEPUCTUKU — 3TO IKBUBATEHMHbIU YPOBEHb 38YKA L sy,



nBbA, u maxcumanvholii yposensv 36yKka Layake 1BA, Ha paccTosHumM 25 M 0T ocH

OJINZKHEr0 K pacyeTHOM TOYKe IyTH.

Ilpumepwvl pacuemnulx uymMosvix XapaKmepucmux

JI1s MOTOKOB aBTOTPAHCIOPTAa B 3aBUCUMOCTH OT KaTEropud JOPOTU U
ypcaa noiaoc La,g = =73 - 83 n1BA.

Jns moe3noB Layawe = 76 ABA - misa nmaccaxupckux u 81 abBA — nms
TPY30BBIX.

HopMmupoBanue myma

YPpOBHU NPOHUKAIONIETO B MOMEIIECHHE IIIymMa HE JOJKHBI MPEBHIIATH
HOPMAaTUBHBIX BeENWMYMH. Takue Hopmbl ycranasiuBarorcs CII 51.13330.2011
«3aIura ot IymMa, CTaHaapTaMu WM CAaHUTapHBIMA HOPMaMH.

Hopmupyemvimu napamempamu_nocmosiHHo20 1ymMa SIBISIIOTCS YPOGHU
38yka La, OBA. JIlns Goljiee TOYHBIX PAcUye€TOB HMCIOJB3YIOT YPOBHHM CHIIBI 3BYKa
(3BykoBoro  mamieHus) L, ab, B  OKTaBHBIX IMOjocaX dYacTOT  CO
cpenHereoMeTpuyeckuMu yacroramu 31,5; 63; 125; 250; 500; 1000; 2000; 4000 u
8000 I'm.

st nenocmosinHo2o 1yMa HOPMUPYIOMCS 9KBUBANEHMHbIE VPOBHU 38VKA
Lasks, OBA, u maxcumanvhvie ypoeru 36yKa Layaxe, OBA.

IIym cuumarom 6 npeoenax HOpMbl, KO20A OH KAK NO IKGUBATIEHHIHOMY,
MaK u nO MAKCUMAIbHOMY YPOBHIO He npeevluiaem YCHIAHOG/IeHHblE
HOpMamueHble 3HAYeHUS.

B psane cinydaeB HOpMaTHMBHBIE YpOBHU Inyma Au(GdepeHuupyroTcs B
3aBUCUMOCTH OM 8PEeMeHU CYMOK.

Hpumepbl OOI’lyCI’I’lMMbl)C IKBUBATIEHNHbIX yPOGHQﬁ 36)YKaA

Ha3HayeHnue nmoMeueHni WM TEPPUTOPHUIL Bpems L aske, ABA

CYTOK, 4ac

JKubie KOMHATHI KBapTHP 7.00-23.00 40
23.00-7.00 30

JKuniele KOMHATHI OOLIEKUTHI 7.00-23.00 45
23.00-7.00 35

ToproBele 3aibl Mara3uHOB, MACCAKUPCKHE 3Tl BOK3AJIOB, - 60

CIIOPTUBHBIC 3aJTBI

Tepputopuu, HENOCPEACTBEHHO MPUIIETAIOLINE K KUITBIM 7.00-23.00 55

3IaHUSAM, TOMaM OT/bIXa 23.00-7.00 45




I'pagocTpoutesibHbIE METObI M CPEACTBA 3AIIUTHI OT HIyMa

1. DyHKYUOHAIbHOE 30HUPOBAHUE MePPUmMopUul

ITo ypoBHIO LTyma ropoj; IEJIUTCS Ha 30HBI:

-npomviuiiennyio — yposeHs 3Byka 80 nb;

- 0bwecmeennwvill u mopeoswiil yenmp — 70 nb;
- orcunyro 3acmpotky — 60 nb;

- pexpeayuonnyio u neyeonyro — 50 ab.

JIisi 30HMPOBAaHUS CETUTEOHBIX TEPPUTOPUM HCIIONB3YIOT KApmbl UYMA
MarucTtpaibHOM ceTu. Ha HUX OTMEUalOT SKBHUBAJICHTHBIE YPOBHHM 3BYyKa OT
TPAHCIIOPTHBIX MOTOKOB.

Tpumep wiymozawumuozo 30HUPOBAHUSA MENCMASUCTPATILHOU CENUMeOHO

meppumopuu
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1 — ropoackas MarucTpaib, 2 — 3JaHUAS HEXKHUIOTO HAa3HAYCHUs, 3 — Kujas

3acTpoiika, 4 —30Ha ko u /Y, 5 — mrymo3ammTHeIe )KUJbIE JOMA.

2. Yoanenue om ucmounuxka wiyma

mii | 1 2

Ha cxeme nmoxkasaH mjiaH JOpOrd ¢ TOYEYHbIM McTOYHHMKOM Inyma (MII). B

Touke 1 ycranaBnuBaeTcs L, oT UL, YpoBeHb 3ByKa B TOUKE 2 COCTABUT



D
L,=Lq,-20lg—2
2 1 ng

Jns nmuraeitnbix U (Hanmpumep, TpaHCHOPTHBIM MOTOK) YPOBEHb 3BYyKa B

PacUETHOMN TOUKE 2
L,=L, 101922
D1

3. 3enenvie nHacarcoenusn

OObIuHBIC 3€JIeHbIC HACAKICHUS IIIYM HE CHUXKAIOT.

HyxHO co3pmaBaTh chnenualibHbBIE wyMo3aujumuvle NoaA0Cbl, B KOTOPBIX
KPOHBI JE€PEBHEB IUIOTHO MPUMBIKAIOT APYT K Apyry. lIpocTpaHcTBO moa KpoHaMu
JOJKHO OBITh 3alI0JTHEHO KYCTapHUKAMH.

Kputepuit >pPekTUBHOCTH TaKuUX TONOC -  HENpOCMAmpusaemocmo.
PexoMeHmanun: mupuHa mnojioc — He MeHee 10M; BbicoTa — HE MEHee S5-8M.
Camxenue mryma cocrasiset 5-101b.

Henoctatkom sBisieTCSl CE30HHBIA XapakTep JAHHOTO IIYMO3AIIUTHOTO
Meponpusitus. PekoMeH1yeTcs UCcnob30BaTh COYETAHUE JTUCTBEHHBIX U XBOMHBIX

BCUYHO3CJICHBIX JCPCBLCB.

4. lllymo3auwgumHnule IKpanvl
DKpaHbl — JF00bIE MPEMATCTBUS Ha MYTH PACIPOCTPAHEHUS IIyMa.
DKpaHaMH CITyXkar:

- IPUJOPOKHBIE SKPAHBI-CTEHKH;

- ICKYCCTBEHHBIE UJIM €CTECTBEHHBIE 3JIEMEHTHI penbeda;

- 37IaHUS] HEXKUJIOTO HA3HAYEHUS;

- ITYMO3allIUTHBIC 3JIaHM:.
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OueHuM CHUYKEHUE YPOBHS LIyMa 3KPAHOM

3syKoean
meHb

CHmwxeHne mryma 3kpaHoM AL, 3aBHCHT OT pa3MepoB MNPENATCTBUS U
pacCTOAHUS MEKIYy HCTOUHHKOM IIyMa U SKPAHOM.

Ecnu npeanonoxuts, uyro 38yk oT MII pactipoctpansercs nNpAMOIUHENHO,
TO 3a SKpPaHOM 00pa3yeTcsl 30Ha 38YK080U meHu. Pa3Mepbl 3TON TEHU ONPEACIISIOT
3nauenne AL, CrenoBaTenbHO, 4eM Oouibliie BbicoTa N ¥ MEHbIIE a, TeM OOJbIIe
AL,,

OpxHako BOJIHOBasi IPUPO/A 3ByKa MPUBOJUT K TOMY, UTO OH B OOJIbLIEH MM
MEHBIIEH CTENEHH MOXKET OrndaTh NMPENSATCTBUE U 3aXOJUTh B 00JIaCTh 3BYKOBOIl
TE€HU. DTO SIBJIEHUE OTMOAHMs MPENSTCTBUNA 3BYKOBOM BOJIHOM HOCHUT HAa3BaHUE
ougpparyuu.

Hudpakiys yMeHbIIaeT ITyMO3aIlUTHBIE CBOMCTBA dKpaHa.

Crenenb NposIBICHUA OU(PPAKIUU 3aBUCUT OT COOMHOUWIEHUS PA3MEPO8
oKpana u Onumsl 38yKo6ou eonmvl. Ecam h = A, To 3Byk 3axomutr B 001acThb
3ByKoBOW TeHU U AL, mensbie. Eciu h >> A, mudpakuus orcyrcrByer. Tak kak
4yacToTa 3ByKa OOpaTHO MNPOMOPIMOHAJIbHA JJIMHE BOJIHBI, TO IIyMO3alllUTHBIE

sKpaHbl 3P PeKTUBHEE JIs1 3ByKOB BHICOKOM YaCTOTHI.

3BYKOM3OJIALSA
PacnpocTrpaHeHue miyma B 31aHUSX
B 31aHusAX MOTYyT BO3HUKHYTH JIBa BUJA IIyMa.
Bo3oywmnbnii wym — mepenada 3BYKOBOM DHEPTrUM Yepe3 OTPaKIaoIIyIo

KOHCTPYKIUIO; ITPHU 3TOM MUCTOYHHUK ITyMa HC CBA3aH C KOHCTPYKIIUAMMU.
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Yoapuvui wiym BO3HUKAET NpU yAApHBIX BO3JIEHCTBUSX HA nepekpbimue

(xonp0a, TaHIIbI, IEpECTaHOBKA MEOEIH U Tp.).

L] 2 2 L]
[TyTn nepenayu nryma MOryT ObITH IPSIMBIME (1) 1 KOCBEHHBIMHU (2).
KocBennple TyTH TPUBOAAT K PACIPOCTPAHCHHWIO KOJICOAHWH  TIO

KOHCTPYKITUSAM Bcero 3maHus. KomeOmomuecs: KOHCTPYKIIMN H3Ty4aloT IIyM B

MOMEIICHHX, PACIIONIOKEHHBIX /1aJlekO0 OT MCTOYHMKA. TakoW IIyM Ha3bIBaeTCs

CMPYKMYPHBIM.

B pacuemax paccmampuearomces auuip npamvie nymu nepeoaqu uiymad.

Paccmotpum cpencTBa 3amuThl 3/1aHUS OT IIyMa BHYTPU CaMOTrO 3/1aHUS
(o0nekTa mrymosamutsl — OI1I).
1. Payuonanvnas 6HympeHHAA NIAHUPOBKA 30AHUA
e [lomemenuss ¢ M nomkHBI OBITH COCPEIOTOYEHBI B OJHOM MECTE U
yAQICHBI OT KWJIBIX M pabouMx TOMEIICHUN (KOTeIbHbIC, HACOCHBIC,
TU(TOBBIC MIAXTHI U MP. HE JTOJDKHBI TPUMBIKATh K KUJIBIM TTOMEIIECHHUSIM).
e JXunple KOMHATBI JOKHBI OBITH OTAECJIEHBI OT JICCTHUYHBIX KJIETOK

KYXHsMH, BAHHBIMHU, KOPHUAOPAMHU U T.II.

2. KoncmpyKkmugHnuie cpeocmea
o [lpumeHeHne OrpakIarONIMX KOHCTPYKIIUNA C TpeOyemMoul 38yKousonayueit

(OT BHEIIHHUX U BHYTPEHHUX IITYMOB).



e [lpumeHeHne oxon C HAMIESKAWEH 368VKOU3OAYUEl, COOTBETCTBYIOLLEH
opueHTaHH (0T BHEITHUX IITYMOB).

e [IpuMeHeHue 38yKono2iowarouux 0OIUYOBOK.

[TogpoOHee paccMOTPUM 3BYKOU3OJISLUIO OIPAKIAIOIINX KOHCTPYKIIHA.

HopMupoBaHue 3ByKOM30JA AN OTPAKIAOMUAX KOHCTPY KM

1. H3onayusa om 6030yuinozo uiyma - ocnabieHUe 3ByKOBOW DHEPTUH MPH
nepeayue ee uepes orpaxkacHue.

Hopmupyemasi xapaktepucTuka - uHoekc uzonayuu 8030yuinozo wyma Ry, ,
ob.

OH moOKa3bIBaCT Pa3HOCTh YPOBHEH ITyMa J0 U IMOCJE TMPOXOKIACHUS 3BYKa
gyepe3 KOHCTPYKITUIO (Ha CKOJIBKO 0CIabeBaeT IITyM).

Ozpadicoarowyas KOHCMPYKYUs YO081emeopsem mpedosanusm u3onAYuu om
8030VUHO20 WYMA, eCiu

Ruv=Ry'"

rae Ry, — HOpMAaTUBHBIN HHIAEKC M30JISIUH BO3AYIIHOTO IIIyMa.

2. H3onauyua om yoapnozo wiyma — CIOCOOHOCTH TMEPEKPHITUM CHUXKATh
ITyM B TIOMEIIEHUH TT0] IEPEKPBITHEM.
Hopmupyercst unoexc npusedernnozo yposus yoaproco wiyma L, , OPb.
[Toka3pIBaeT OXKHUIaeMbIi YPOBEHB IITyMa B TIOMEIIEHUH O] IIEPEKPBITUEM.
Ilepexpvimue yooenemeopsiem mpebo8aHusaM U30IAYUY Om YOApHO20 Uyma,
eciu
Lw<Luw",

rae L ' — HOpMaTHBHBIN HHIEKC PUBEICHHOTO YPOBHS YAapHOTO IIyMa.



IIpumepvt HOpMaMUBHBIX 3HAYEHUU UHOEKCO8

L WH ONMHOCUMCA MOJIbKO K NEPEKPbLMUAM

Orpaxparorasi KOHCTPYKIIHSI Rw" , nb w b

CTeHbl ¥ IEPEKPHITUS MEKIY KBapTUPAMU 52 60

[TepekpbITis MEXTy KBApTUPAMH U
PacIoJIOKEHHBIMH TI0JT HUMU Kade, criopT3ajiaMu 57 63

CTeHBI U IEPEKPBITHS MEXKTY AYTUTOPUSIMH 47 63

KoncTpykTHBHBIE CPeICTBA, MOBBIIIAKNIINE 3BYKOU30IALNIO

1. Bo30ywnutit wiym
a) UToObl CHM3UTH 3BYKOIEpeauy, Hy>KHO YMEHBIIUTh KOJIEOAHUS KOHCTPYKITUH.
JInst 5TOTO ClAeAyeT YBEIIMUUTh MAaCCy KOHCTPYKIIHH.

CornacHo 3axkoHy maccwl: TIpU YIBOCHHH Macchl Ry, Bo3pacraer B cpegHeM
Ha 6 1b.

Nunexc R,, ompenensieTcsi, Ipexae BCEro, NOBEPXHOCMHOU MACCOU CTEHBI
m, Kr/ M2,

m=d-p,

rae d — ToJMMHa OgHOCIOMHON CTEHBI, M;
p — IIIOTHOCTb MaTepuana, Kr/ M°.

Uto6wl yBennuuth Ry, , Hy’)KHO YBEIUYUTH MACCY, T.€. — TOJIIIUHY CTEHBI.
0) (UtoObl CHU3UTHL 3BYyKOIEpenaudy), MOXKHO obecneuums  paccesuue u
no2nowjenue 38YKO80U dHepeuu GHYmpu Ccamol KOHCMPYKyuu, IJsi 3TOT0 —
UCIIOJIb30BaTh MHO20CA0UHbBlIE KOHCHPYKYUU.

Hanpumep, MOKHO MOBBICUTH 3BYKOM3OJIALIMIO MACCUBHOTO OJIHOCIONHOTO
OTPaXKJICHUSI, UCTIONB3YsI OOIHUIIOBKY Ha OTHOCE.

2. Yoapnutit uwiym

VYBennueHne Macchl IIUThI IEPEKPBITHS IOUYTH HE CHUKAET yIAPHBIN LIyM.

Pewenue:  TpUMEHSIOTCS ~ pa3IMUHbIC  KOHCMPYKYUU  NOJA08  HA

36YKOU3OJIAYUOHHOM CTlOE€.




Ilnaearowuii non

Mexnay NepekpbITHEM M CTSKKOW — MSITKO OPYXUHAIMK ciod. OH

BBITIOJIHSAET IIYMO3AIIUTHYIO (PYHKITHIO.

1 — nepeBsiHHas pelika; 2 — MuHONIEYM; 3 — OECILIOBHBIN CIUIOIIHON MOJ; 4 —
HIDKHUM CcJIo OeToHa; 5 — KaMeHHas cTeHa, 6 — OCTOHHOE MEPEeKphITHE; 7 —

M30JIUPYIOLIAas MPOKIaIKa.



