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1. IEJIU ¥ 3ATAYN TIPAKTUYECKUX 3AHSATHUN

Leabp npakTHYeCKUX 3aHATHI — TIOJITOTOBKA CICIIMATUCTA, BIIA/ICIOIIETO B
HE00X0IMMOM 00bEeMe 3HAHHUSIMH O TPAMOTHOM MOJICIIMPOBAHUH [TPEIMETHO-IIPOCTPAHCTBEHHOM
CPEeIIbI TSl CO3JJaHUS HE TOJIBKO ACTETUYECKOTO, HO (PU3UOJIOTHYECKOTO M IMICUXOJIOTHIECKOTO
koMopTa.

3agauyu MPaKTHYECKUX 3aHATHI: M3YYCHHE MTPAKTUICCKIX METOJIOB (OPMHUPOBAHUS
BHYTPCHHEH CpeJibl 110J1 BO3ICHCTBIEM COJTHEYHOTO U HCKYCCTBEHHOTO CBETA, I[BETA, TEIlIa,
JIBMKCHHS BO3/IyXa U 3BYKa, a TaK )K€ MPUPOJTY UX BOCIIPHUATHS YEITOBEKOM C OLIEHKOMN
COILIMOJIOTHYECKUX, THTHEHUYECKUX U IKOJIOTHYECKUX (DaKTOPOB.

2. COAEP) KAHUE NPAKTHYECKHUX 3AHSATUN
S3AHSTHUE Ne 1
Iliian 3angaTus

BBogHOe 3aHSITHE BKIIIOYACT:
e OOcyxnenue oobeMa paboThl B cEMeCTpe.
e OOcyxaeHue cofepKaHusl MPAKTUYECKUX 3aHITHIA U TOPSAIKA BHIMOTHEHUS
3aJaHHM.
e PexomeHnanuu no He0OXOAUMON yueOHOH, CIIPAaBOYHOI U HOPMATUBHOM
JuTeparype.

S3AHSTHUE Ne 2
Ili1an 3anaTus

HpaKTI/I‘ICCKOe 3aHATHUC BKIIIOYACT!
® PpPaCcCMOTPCHUC NPAKTHICCKHUX OCHOB KIIMMAaTHUYCCKOI'O aHaJIn3a,
® KOHTPOJIb MOATOTOBJICHHOCTH CTYACHTOB K 3aHATUAM,
® TIOABCACHUEC UTOI'OB 3aHATHUSA.

Tema 3auaTusa

Knumamuueckuii ananuz. Knumamuueckoe pavionupoeanue. Memoouka oyenKku no2o0HbIx
KOMNIEKCO8. ApXumeKkmypHulil aHAIU3 KIUMAMA.

Metoanyeckue ykasaHus

IIpumep 1

Jlist 3aJaHHOrO palioHa CTPOMUTENBLCTBA IOCTPOUTH 3UMHIOIO M JIETHIOIO PO3Y BETPOB U
rpaduk M3MEHEHHUs TeMIIepaTypbl HAPYKHOTO BO3yXa 1O MECSALIAM.

HcxonHble qaHHble: paiioH cTpouTenbcTBa — Hukuuit HoBropoa (3apeuHas 4acts).

Pemenne.

Jlnist apXUTEKTYpHOTO aHaji3a BETPOBOTO PEeKMMa U MOCTPOCHUS PO3bl BETPOB BHIOMpaEM
n3 T1abn. 7. «Hampamnemwme wu ckopocts Berpa» (TCH 31-301-96 HH) 3nauenwus,
COOTBETCTBYIOLIUE PAHOHY 3aCTPOUKHU.



Tabmuma 1
[TyHkT [ToBTOpsieMOCTh HamnpaBJieHU BeTpa, %o
SuBapp
C CB B OB 1O 103 3 C3 Makec.
o
pybam
Uronp
H. Hosropox 7 4 6 14 24 18 18 9 5.1
3apeyHas 4acTh 17 8 9 9 14 13 16 14 0

[TocTpoeHue po3sl BETPOB HAYMHAEM C M300pa’KE€HUsI OCEH, COOTBETCTBYIOUIMX CTOPOHAM
CBeTa. 3a HA4YaJI0 OTCUETa MPUHUMAIOT TOUKY IepeceueHus ocei. B cooTBeTCTBUM € 3alaHHOU
MOBTOPSIEMOCTHIO HarmpaBlieHUu# BeTpa (B %) 3a SHBAaph OTKJIAJbIBAEM B BHIOPAaHHOM MaciiTade
TabnmuuHble 3HadeHus. llomydeHHeie Ha rpaduke TOuku (puc. 1 a) coeawHsEM NPSIMBIMU
JUHUSAMH (3UMHSISL PO3a BETPOB — CHHHI 1IBET).

AHaJOrM4YHBIM IOCTPOSHUEM TIOJIY4aeM PO3Yy BETPOB 3a JIETHUM Nepro/ (KpacHBIH LIBET).

s noctpoenust rpaduka (puc. 1 6) usMeHeHus: TeMneparypbl HapyKHOTO BO3AyXa IO
MecsIaM UCIOoJIb3yeM JaHHbIe Taoi. 1.

Puc. 1 a Poza éempos

3

NATONPH

103

Ce,
)
Qs

’8

700 7

Puc. 1 6 I'pagux usmenenus memnepamypol HAPyHCHO20 8030YXA NO MeCAYAM




Hanpasnenue u ckopocmo 6empa
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Tabauua 2

[ToBTOpsieMOCTh HaNpaBiIEHUH BeTpa (UUCIUTEND), %, MTOBTOPSEMOCTD IITHIIEH, %, MaKCUMalIbHasl 1 MUHUMaJIbHasi CKOPOCTh BETPa,

O0macTs, m/c
IIYHKT STHBaph Maxkcumaib UI0JIb Makcuman
C|CB| B |IOB|1O |03 3 | C3 | I Has U3 C|CB| B |IO ||| 3 |C3| I bHas U3
TN CpeaHux B 3 THU | cpennux
JIb | ckopocteit JIb | cxopocrei
o pymo6am o
3a SIHBaph pymOam 3a
UI0JIb
1 2 3 4 5) 6 7 8 9 | 10 11 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 21
Bernyra 9 7 9 13 |22 |18 | 12 | 10 | 7 3,4 19 11 |11 | 7 |11 | 13 | 12 | 16 | 17 0
[TaxyHbs 7 6 7 14 127 |15 | 14 | 10 | 2 5,6 16 | 10 | 9 |11 | 14 | 10 | 13 | 17 | 5 3,5
KpacHblie 10 | 3 4 17 119|113 | 19 | 15 | 6 3,5 18 | 7 7 9 110 |11 |19 |19 | 11 2,9
baku
Bockpecenck | 10 | 5 6 15 |17 120 | 18 | 9 | 11 3,6 17 | 11 | 10 | 8 8 | 13| 20| 13 | 16 0
oe
CemeHOB 8 9 6 14 122 | 17 | 14 | 10 | 8 4,0 17 | 13 | 9 9 |10 | 9 | 16 | 17 | 13 0
I'oponen 6 9 | 13| 12 | 4 |18 | 17 | 11 | 5 3,4 15114 |12 | 8 |10 | 8 |13 | 20 | 11 3,0
H. Hosropox | 7 4 6 14 |1 24|18 |18 | 9 | 11 5,1 17 | 8 9 9 |14 |13 | 16 | 14 | 19 0
(3apeuHas
4acTh)
ITponomxenue TabauIs! 7
1 2 3 4 5 6 7 8 9 | 10 11 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 21
JIbIcKOBO 5 5 8 | 15|24 |20 | 14 | 9 6 6,2 10| 7 |11 10| 15 | 15 |15 | 17 | 9 3,2
[TaBoBO 4 5 7 | 15|20 | 18 | 22 | 9 5 4,0 9 6 (10 | 11 | 11 | 12 | 24 | 17 | 10 2,9
HanbHee 7 5 6 | 10 | 22 | 24 | 14 | 12 | 12 5,0 14 | 8 6 6 |13 |16 | 16 | 21 | 20 0
Koncrantun
OBO
Ap3zamac 5 6 7 | 1519 |21 |16 | 11 | 6 5,4 12 | 8 9 (11| 9 | 13 | 19 | 19 | 13 0
Brikca 9 4 5 |16 |26 |19 | 12 | 9 6 4,7 16 | 7 7 (10 |12 | 14 | 17 | 17 | 13 0
bonwmmoe 5 7 6 | 13 | 22 | 24 | 15| 8 5 5,3 11 9 (11 10| 10 | 14 |17 | 16 | 9 3,6




bonauno
Kypmbi 7 5 7 | 14 | 21 | 18 | 23 | 7 5 4,0 9 6 (10 | 11 | 11 | 12 | 24 | 17 | 10 2,9
Ceprau 10 | 5 6 | 17 | 27 | 20 | 12 | 8 6 4,7 18 | 6 7 (13|11 | 15 | 17 | 18 | 13 0
ApnaroB 8 4 7 |19 | 25|18 | 12 | 9 6 4,7 16 | 8 8 (10 | 12 | 16 | 18 | 17 | 10 0
JlykosiHOB 4 6 5 |17 122 |17 |11 | 11 | 6 4,7 15| 6 8 (12 |14 | 15 | 17 | 16 | 13 0
[Tounnku 9 4 5 | 15|26 |19 | 13 | 9 6 4,7 10 | 7 6 (10 | 11 | 14 | 15 | 17 | 12 0
H. Horopon | 6 4 5 |12 |24 |16 | 20 | 10 | 11 51 16 | 8 |10 | 9 |12 | 14 | 18 | 12 | 19 0
(HaropHas
YacTh)
KcroBo 6 5 8 | 14| 22|20 | 14 | 9 6 6,2 10| 7 |11 10|15 |15 |15 | 17| 9 3,2
ITponomxenue Tadbauisl 7
1 2 3 4 5 6 7 8 9 | 10 11 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 21
IlepeBo3 7 4 6 |14 | 24 |18 | 18 | 9 | 11 5,1 17 | 8 9 9 |14 |13 | 16 | 14 | 19 0
UkanoBck 5) 5) 8 | 15|24 |20 | 14 | 9 6 6,2 10| 7 |11 10| 15 | 15 |15 | 17 | 9 3,2
JI3epxuHCK 8 9 6 | 14 | 22 | 17 | 14 | 10 | 8 4,0 17 | 13 | 9 9 |10 | 9 | 16 | 17 | 13 0
boropozck 6 9 |13 |12 | 4 |18 | 17 | 11 | 5 3,4 15114 |12 | 8 | 10| 8 |13 | 20 | 11 3,0
bop 7 4 6 | 14 | 24 | 18 | 18 | 9 | 11 51 17 | 8 9 9 |14 |13 | 16 | 14 | 19 0
laTku 8 9 6 | 14 | 22 | 17 | 14 | 10 | 8 4,0 17 | 13 | 9 9 /10| 9 | 16 | 17 | 13 0
Boporeienm | 6 |9 13 (12| 4 |18 | 17 | 11 | 5 3,4 15|14 |12 | 8 | 10| 8 | 13 | 20 | 11 3,0
[TunbHa 7 4 6 | 14 | 24 |18 | 18 | 9 | 11 5,1 17 | 8 9 9 |14 |13 | 16 | 14 | 19 0
Baua 4 5 7 | 15|20 | 18 | 22 | 9 5 4,0 9 6 (10 | 11 | 11 | 12 | 24 | 17 | 10 2,9
Jlueero 7 5 6 | 10 | 22 | 24 | 14 | 12 | 12 5,0 14 | 8 6 6 |13 |16 | 16 | 21 | 20 0
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Tabmuua 3
Temnepamypa HapyscHo20 8030yxa
O6nacrsp, Temmeparypa Bo3ayxa, C° Cpennsisi | [Ipomomx
MyHKT Cpennsisg 1o Mecsitam TEMIIepaT | UTEIbHOC
1 2 3 4 5 6 7 8 9 10 11 12 Cpen ypa Th
Heroj | HauOolee | mepuona
oBasg | XOJOIHOT co
0 CpeaHecy
nepuoiaa, | TOYHOM
C° TeMmnepar
ypoii C°,
cyT
Hwuxeropozckas o01actb
1 2 3 4 5) 6 7 8 9 10 11 12 13 14 15 16
Bernyra -13,0 | -115 | -5,3 3,3 10,8 | 158 | 17,8 | 15,7 9,6 2,4 -4,3 -9,5 2,6 -18 157
[TaxyHbs -13,3 | -11,8 | -5,6 3,3 10,8 | 159 | 179 | 157 9,4 2,3 -45 | -10,0 2,4 -18 5,0
KpacHsie -12,4 | -109 | -4.8 4,1 115 | 155 | 184 | 164 | 10,3 3,1 -3,7 -9,1 3,3 -17 152
baku
Bockpecenck | -12,7 | -11,6 | -5,5 4,1 11,8 | 16,6 | 186 | 164 | 104 3,3 -3,4 -9,0 3,3 -17 152
oe
CemeHOB -12,3 | -11,1 | -5,0 41 115 | 162 | 181 | 16,1 | 10,1 3,1 -3,5 -8,9 3,2 -17 152
I'oponery -12,0 | -11,0 | -50 4,1 11,6 | 157 | 186 | 158 | 10,9 3,8 -2,8 -8,4 3,6 -15 149
ITponomxenue Tabiuubl 8
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
H. Hoeropon | -11,5 | -10,5 | -4,7 5,0 123 | 17,0 | 18,7 | 169 | 11,0 3,9 -2,8 -7,9 4,0 -16 144
(3apeunas
4acTh)
JIpickOBO -120 | -11,2 | -5,2 4,6 123 | 169 | 18,7 | 169 | 11,0 3,6 -3,2 -8,5 3,7 -16 149
[TaBioBO -11,4 | -10,2 | -4/4 5,0 124 | 169 | 187 | 170 | 11,1 3,8 -2,8 -7,9 4,0 -5 147
JanbHee -11,8 | -10,9 | -5,2 4,5 122 | 168 | 186 | 16,9 | 10,9 3,6 -3,1 -8,3 3,7 -16 149
Koncrantnno
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BO

Ap3amac -12,1 | -114 | -57 4,4 12,2 | 16,7 | 185 | 16,8 | 10,8 3,4 -3,3 -8,4 3,5 -16 152
Brikca -11,1 | -10,0 | -4,3 5,3 12,7 | 17,1 | 189 | 17,2 | 11,2 4,2 -2,4 -71,5 4,2 -15 144
Bonbiioe -118 | -11,1 | -53 4,6 124 | 16,9 | 18,7 | 171 | 111 3,7 -2,9 8,1 3,8 -16 151
bonauno
Kyp™mbim -124 | -11,7 | -55 4,7 125 | 170 | 188 | 17,1 | 112 3,7 -3,0 -8,6 3,7 -17 151
Ceprau -120 | -11,1 | -5,2 4,9 12,7 | 17,3 | 190 | 17,2 | 11,2 3,7 -3,2 -8,4 3,9 -16 149
ApnaroB -11,8 | -11,1 | -5,3 4,6 124 | 169 | 187 | 17,1 | 111 3,7 -2,9 8,1 3,8 -16 151
JIyKostHOB -12,1 | -112 | -55 4,4 123 | 169 | 185 | 169 | 11,0 3,4 -3,5 -8,6 3,6 -16 153
[Tounnku -120 | -115 | -5,7 4,9 129 | 172 | 188 | 17,3 | 114 3,6 -2,8 -8,2 3,9 -16 148
[Tponomkenne Tabauib 3
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
H. Hoeropon | -11,6 | -10,3 | -4,5 4,7 122 | 168 | 186 | 16,8 | 10,9 3,6 -3,1 -8,3 3,8 -16 146
(maropHas
9acTh)
KcroBo -120 | -112 | -52 4,6 12,3 | 169 | 18,7 | 169 | 11,0 3,6 -3,2 -8,5 3,7 -16 149
IlepeBo3 -114 | -102 | -4/4 5,0 124 | 169 | 18,7 | 17,0 | 111 3,8 -2,8 -7,9 4,0 -5 147
YkanoBck -11,8 | -10,9 | -5,2 4,5 122 | 168 | 186 | 16,9 | 10,9 3,6 -3,1 -8,3 3,7 -16 149
Hzepxunack | -12,1 | -114 | -57 4.4 12,2 | 16,7 | 185 | 16,8 | 10,8 3,4 -3,3 -8,4 3,5 -16 152
boropock -11,1 | -100 | -4,3 5,3 12,7 | 17,1 | 189 | 17,2 | 11,2 4,2 -2,4 -71,5 4,2 -15 144
Bop -118 | -11,1 | -53 4,6 124 | 169 | 18,7 | 171 | 111 3,7 -2,9 8,1 3,8 -16 151
latku -124 | -11,7 | -55 4,7 125 | 170 | 188 | 17,1 | 11,2 3,7 -3,0 -8,6 3,7 -17 151
Bopotbmen | -120 | -11,1 | -52 4,9 12,7 | 17,3 | 190 | 17,2 | 11,2 3,7 -3,2 -8,4 3,9 -16 149
[TueHa -118 | -11,1 | -53 4,6 124 | 169 | 18,7 | 171 | 111 3,7 -2,9 8,1 3,8 -16 151
Baua -12,1 | -112 | -55 4.4 123 | 169 | 185 | 169 | 11,0 3,4 -3,5 -8,6 3,6 -16 153
JluBeeBo -120 | -115 | -57 4,9 129 | 17,2 | 188 | 17,3 | 114 3,6 -2,8 -8,2 3,9 -16 148




3aganue Ne 1
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JUId 3aaHHOTO palioHa CTPOUTEIBCTBA IMOCTPOUTH 3MMHIOK U JIETHIOIO PO3bI BETPOB U
rpaduK U3MEHEHHsI CpeIHEN MECIYHON TeMIlepaTypsl 1o MecsauaMm. VcxoaHble JaHHbIC B3STh U3
TaOIUIBI 4 B COOTBETCTBHUM C 331aHHBIM BapUaHTOM.

Tabnuna 4
Hnousuoyanvrvie 3a0anus
No BapuanTa Paition cTpoutenbcTBa [Ipumeuanue
1 Bernyra TCH 31-301-96 HH
2 TaxyHbst -1 -
3 Kpacubie baku -1l -
4 Bockpecenckoe -1 -
5 CeMeHOB -1l -
6 I"oponery -1 -
7 Hwxuuit HoBropos (3apedynas 4acthb) -1 -
8 JIBICKOBO -1l -
9 ITaBioBO -1l -
10 JansHee KOHCTaHTHHOBO -1 -
11 Ap3amac -1 -
12 Brikca -1l -
13 bosbioe boianuHo -1l -
14 Kypmbiin -1l -
15 Ceprau -1 -
16 ApraToB -/ -
17 JIykosiHOB -1l -
17 [TounHkM -1l -
19 Hwxuuii HoBropon (HaropHast 4actp) -1l -
20 KcToBo -1l -
21 [TepeBo3 -1l -
22 YkamoBck -1l -
23 JI3ep>KUHCK -1l -
24 boropock -1l -
25 bop -1 -
26 latku -1l -
27 BoportsiHer -1l -
28 IMTunbHa -1l -
29 Baua -1l -
30 JluBeeBo - -
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SAHATHUE Ne 3

Ili1an 3angaTus

HpaKTI/IquKOG 3aHATUC BKIIHOYACT:
® PpPaCcCMOTPCHUE NPAKTHYCCKHUX OCHOB CBETOTCXHHKHU,
® KOHTPOJIb NOATOTOBJICHHOCTH CTYACHTOB K 3aHATUAM;
® TIOABCACHUC UTOI'OB 3aHATHUA.

Tema 3auaTus

Cseemomexnuka. Pewenue 3a0au (pacuem ecmecmeennozo oceeujerusi NOMeuwjeHull,
onpeoenenue KOM@POPMHOU U OUCKOMPOPMHOU 30Hbl HAOIIOOEHUS 8 KAPMUHHOLUL 2aiepee;
onpeoesieHue 8blCOMbl TUWEHHOU 0MOIeCK08 NOIUPOBAHHOU NAHENU 8 YUMAIbHOM 3ae).

MeToauueckue YKazaHnust

PaccunThIBalOT HCKYCCTBEHHOE OCBEIIICHHUE CIEIUATUCTBI CBETOTEXHUKU. APXUTEKTOPHI 1
JTU3aiHEPhl  MPOU3BOMAT OPHUEHTHPOBOYHBIE PACUEThl, HEOOXOJUMBbIC TIPH PEIICHUU
WHTEPHEPOB.

Haubonee mpocToit MeTon pacyera — mo yaenbHOW MomHoctd WY, BbIpakaemMoil B
MOIITHOCTH JIaMIT HA EJWHUILy OCBEIIaeMOW TUIOMAJM, O3 ydera MPOIMOPIUNA OCHOBHBIX
pa3MepoB MTOMEIICHUS.

Jlist ocBelieHUs JIECTHHI[ JIOMYCKAETCs MCIOJIb30BAaTh OTKPBITHIE JIOMHHECIICHTHBIC
JaMIIbl CyMMapHON MOIITHOCTHIO He Oonee 40 BT B OJTHOM CBETUJILHUKE.

JIJis1 MECTHOTO OCBEIICHHUSI HEOOXOIMMO TPUMEHSTh CBETHJIBHUKU C HETPOCBEUMBAIOIIMMU
OTpaKaTeIsIMHM, MMEIOIIMMHU 3alUTHBIM YTroJl HE MEHee 30°. Jlommyckaercs HCIONIb30BaHUE
CBETUIIEHUKOB MECTHOTO OCBEIIECHHUS C OTPAKATENIMH, HMEIONNMHI 3alMTHEI yron ot 10° 1o
30°, MIPU PACTIONIOKEHUU WX HIDKE YPOBHA IMa3 paboraromiero. CBETHIBHMKH Ha JIECTHHIIAX
CJIETyeT PaCMOJIOKUTh TaK, YTOOBI CBETAIIMECS YACTH JIaMN HE OBLIM BUIHBI MO YTJIOM 10
10° BBepx u BHU3 K TOPU3OHTY. [l onpeiesieH s BEICOTHI MPU HAPYKHOM OCBEIIEHUU MOKHO
BOCITOJIL30BaThHCI JaHHBIMH TaOII. 5.
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Tabmnuua 5

Buvicoma YCmMAaHoO6KU C6EMUNTIbHUKOB HAPYIHCHO20 OCBEUEHUS NO YCIIOBUAM OCPARUYEHUA

crensue2o 0elucmeus

I/ICHOJ'IIByeMBIe CBCTHJIbHUKH

MaxkcuManbHbI CBETOBOU

Haunmensbmas BeICOTa YCTaHOBKH
CBCTHJIBHHUKOB C JIaMIIaMH

[IOTOK JIaMII B Hakanmus | PryrasiM | JIromunec
CBETWJIbHHUKAX, aHus U n JIPJIu | ueHTHBIM
YCTaHOBJIEHHBIX Ha OIOPE, | HATPHUEB AP 51
M BIMU
C ammamMy  HakaJWBaHHA, 5000 1 MeHee 6 6 6
JAPJI I/IU JPU, I/Il\\J/IeIOH_[I/IMI/I Or 5000 10 10 6 6 65
YCIIOBHBIM 3allIUTHBIA YroJl HE ,
MeHee 15°, M CBEeTHJIbHMKH IS Ot 10 000 10 20 000 6,5 7 75
JIFOMHHECIIEHTHBIX JIaMII,
HE3aBUCUMO OT  BEJIHMYHHBI Ot 20 000 mo 30 000 7,5 8,5 9
3QILATHOTO yriia Ot 30 000 10 40 000 9 10 10,5
C JaMOaMA = HAKAIMBAHMS Cgesie 40 000 10,5 11 12
APJI u [JPU, wnMeromumu
YCIIOBHBIA  3aIMTHBIA  yrOJ
MeHee 15°, W CBETHIBHHUKHU 5000 u menee 7 7,5 6
[IHPOKOro Ot 5000 0 10 000 8 8,5 6,5
CBeTOpacnpeeIcHus c
3epKaIbHBIMU u Ot 10 000 mo 20 000 9 9,5 7.8
MPU3MATHYECKUMHU CHCTEMaMHU Ot 20 000 10 30 000 10,5 11 9
Ot 30 000 70 40 000 12 12,5 10,5
Csore 40 000 13,5 14 12

[Ipumeuanue. [Ipu HE0OX0IUMOCTH MPUMEHEHHS CBETUIILHUKOB C 3alIUTHBIM yriioM MeHee 15°
BBICOTA UX YCTAHOBKHU JIOJKHA OBITh HE MEHEE YKa3aHHOM.

3AHATHE Ne 4

Iliian 3augaTus

[IpakTHueckoe 3aHATHE BKIIIOYAECT:
® pPacCMOTpPEHHE MPAKTUYECKUX OCHOB CBETOTEXHUKH;
® KOHTPOJIb MOATOTOBIIEHHOCTHU CTYIECHTOB K 3aHATHUSIM;
® TI0/IBEICHHE UTOTOB 3aHATHUS.

Tema 3ausaTus

Ceemomexnuka. Pewenue 3adau (pacuem Koniuvecmeda ceemulbHUKO8 061/1/;820 oceeuleHusd 6

nomMeweHusIx).
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MeToanuyeckue yKazaHust

IMpumep 1

Tpebyetcs onpenenuTh KOJIMYECTBO JIAMIT JUISI OCBEICHHS TOMEIIEHHSI YUTATBHOTO 3ajia
pasmepom 9 X 12 M npu CBETHJIBHUKAX MPsAMOTo cBeTa. OCBEmEHHOCTh J0kHA ObITh 300
JIK.

Pemenue.

BriOpaB tun cBeTmibHUKA, HAIPUMEDP, MPSMOTO CBETA C JIIOMUHECIICHTHBIMU JIAMIIAMHU U
peweTyaThiM U Hy30poM, HAXOIUM:

nns ocsemennoctu 300 nk Wy = 40 BT/M?;
oOmras ycTaHOBJIEHHAsI MOUTHOCTh
W=40x9x12 =4320 Br.
Bri6upaem momunectieHTHbIC Tamiibl JIJ[-80, kaxkaas MomHoCThIO 110 80 BT.
Yucno namn m = 4320/ 80= 54 mir.

Tabmumna 6
OC@eW@HHOCWZb pa601mx noeepx%tocmed npu cucmeme 061/1/;620 oceeulerusl u
KO2GhGhuyuenm nynvcayuu 0C8eueHHoCmu 0 OOUWECMECHHbIX U HCUTLIX 30AHULL

<
=
[TomerneHus o bm S = | TIInockocts,
~ 2 ) = = = %
% § 5 § < 5 S | AU KOTOPOTE
5 ' £ 5 o 3 = = B | HOpMHpYeTCs
Co | 8ag 228w | § 8 | MuHuMaibHa
Xx oS | §E A ER 22— | Eo
S8 |28& | E%sg | E8 5
I ]
. °cog | § 5> S &g = | S I |oceemeHHoCcT
S S =5 © E g s 28 x8 | &9
= S E° ® = 2 B g o | ®FH b
5) == S 3 w o > & ™ o o
S |25 B4 EEE |E9Fg |28
o S B8 808 E = S T | om 38
= SExJd4 FHEE 2 o O &% 3
S Q=9 K = SERSN S =
= T 2 EH 2E QK E88E S =
s | $E24F22z5 588|832
E S8 L8 E8S8 < 25884 928
= O o = E = = = ) > 2 = Qg > A
> Rk s axEl Sz =858
oy oz d B0 SEuUvode
~ OEEadHdedE g E§HE
Kabunersr, paboune I 300* - 40 10 | l'opusonTans
KOMHATBI Hasg Ha 0,8 M
0T ToJa
MammuHonucHbIe u I 400* - 40 10 | To xe
MAaIIHHOCYETHBIC
0r0po
[TpoexTHbIE, I 500* - 40 10 |«
KOHCTPYKTOPCKHE |
yepTeKHbIE OI0pO
KoMHate! oxxumanus 11 150 - 60 - «
OmnepanoHHbIE  3aJTBI I 300* - 40 10 | l'opuszonTasp
0aHKOB, Has Ha 0,8 M
cOeperaTenbHBIX Kacc OT ToJja
u MOYTOBBIX
OT/ICJICHU I
ApXUBBI:
-Ha pabouYux CTOJIaX 300* - - - To xe
-Ha CTeJUIaXax
75 - - - Beprukanpa
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ple Ha 1 M OoT
moja

3aJbl 3aceaHui 1 200 75** 60 15 ITon

AyauTtopuu, KIacchl,

y4ueOHbIC KaOWHETHI:

-Ha JIOCKE I 40 10

-Ha paboyux cToyiax 300 - BeprukansHa

U TapTax 300 - - - o
['opuszonTans
Hasg Ha 0,8 M
0T 1moJia

Jlaboparopuu I 300 - 40 10 | BeprukaibHa

yueOHbIe s Ha JIOCKE
I'opusoHTans
Hasg Ha 0,8 M
OT T0J1a

Kabunersl yepueHus

Y PUCOBAHUS: I 40 10

-Ha JIOCKe - - - BepTukanpna
-Ha paboyYnx CcTOoNax 300 - - - s
500 I'opuzonTans
Hasg Ha 0,8 M
0T 1moJa

Kabunetsl 1 KOMHATBI I 200* - 40 15 | To xe

npenojaBaTenei

Pexpeannn i 150 - 60 20 | Ilon

AKTOBBIC 3QJTBI Il 200 100** 60 20 | «

YuranpHble 3ai1bl I 300* 100** - - I'opusoHTans
Hasg Ha 0,8 M
0T ToJa

Komnara katanoros I 150 - 40 20 | BeprukanpHa
s (st
¢poHTa
KapTOTEKH)

3an OTKPBITOTO I 75 - 40 20 | BeprukanbHa

J0CTyMa K KHUTaM (Ha sHa l MorT

CTEJUKAX) oJia

Toproseie 3amel | 1l 400 100** 60 20 | I'opuszonTasp

MPOJIOBOJILCTBEHHBIX Hasg Ha 0,8 M

Mara3uHOB C OT ToJna

camMo00CITy)KHBaHUEM

ObeneHHbIe samer | I 200 75** 60 - To xe

CTOJIOBBIX

3aroToBOYHbIE u I 200 - 40 15 |«

MOCUHBIE, KyXHH

OOIIECTBEHHOTO

MU TAHUS

Pa3neBanbHbIE u 1 75 - - - ITon

MOCUYHBIE B 0OaHSX,

JyHIIEBBIX TaBUJIbOHAX

ITapuxmaxepckue I 200* - 40 15 | BeprukaibHa

3aJIb1 sHal mor
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rmoJjia
ITomemenus IS I 20
CTUPKU:
-MEXaHUYECKOMI 100 - 40 ITon
-py4HOU 150 - 40 «
[Tomemenus JUTSt I 40 20 | l'opuzoHTaNH
CYIIKHU U TJIaXKEHUS: Hasg Ha 0,8 M
-MEXaHUYECKOTO OT 1oJ1a
-py4HOTO 200 - - - To xe
300 - - - «
BecTubronu u| Il
rapJiepoOHEbIE:
-B IIIKOJIaX, Tearpax, 150 75* 60 - ITon
KHHOTeaTpax u
[EHTPATHHBIX
TOCTHHHUIIAX B
BYy3ax, Kiry0ax
-B OOIIEIKUTHAX, 100 - 60 - «
aJIMUHHUCTPATUBHBIX 75 - 60 - «
H  OOIIECTBEHHBIX
3JaHUSIX
JlecTHULIBL: i
-B  0OILIECTBEHHBIX 75 - - - ['opuszonTans
3MaHUAX *** Has (T1oJ1
-B JKHWJIBIX 3JaHUSX, IJIOIIA0K U
YUPEXKIEHUAX 50 - CTYIEHH)
OTJbIXa u To xe
TOCTHHHULIAX * ***
Kopunopsr "
MIPOXOJIBI* %
-B IITKOJIaX "I 75 - - - Ilon
-B OOIIECTBEHHBIX
3IaHUAX, 11 50 - - - «
YUPEXKICHUIX
OT/AbIXA,
TOCTUHHIIAX u
JKUJIBIX 3JaHUSIX
* Jlns  oOecrieueHHs] BO3MOMKHOCTH HCIIOJIB30BAHMS  JOIOJHUTEILHOTO MECTHOIO

OCBEHICHUSl CIEAYyeT MpelycMaTpUBaTh ILITENCEIbHbIE PO3ETKH (32 HCKIIOYEHHEM JETCKUX
OMOJIMOTEK, T/Ie YCTAaHOBKA IITEINCEIBHBIX PO3ETOK HE TPEOyeTCs).

** B rex cmyuasx, KOTr/ia Mo YCIOBHUSAM apXUTEKTYPHOTO 0(hopMIIeHUST HEOOXOIMMO
00ecIeynTh BIIeYaTICHHE HACHIILEHHOCTH ITOMEIIEHNS CBETOM.

k4% J]ns TIaBHBIX JIECTHUI] U TU(PTOBBIX XOJIOB OOIIECTBEHHBIX 3/IaHUN CelyeT MPUHUMATh
HOpMBI ocBerieHHOCTH 100 k. JIj1st TIaBHBIX KOPHIOPOB M ITPOXOJI0B B OOIIECTBEHHBIX 3/IaHHUSIX
(xpome OONBbHMII, TTONUKIUHUK, TOCTHHHII U YUPESKICHUN OT/AbIXA) ClIeyeT MPUHUMATh HOPMBI
OCBEIICHHOCTH 75 K.
Ak Tt OCBEIICHHSI ISCTHHIT KWIIBIX 3/IaHUH JIaMITaMU HaKaJIHMBaHUS pa3peliaeTcsi CHIKATh
OCBEIIEHHOCTH 10 10 NK.
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IIpumep 2
Pacuem uckyccmeennozo oceewienusn no memooy
KoI(hpuyuenma ucnonvzoeanus
Tpebyercs onpenenuts KOJINYECTBO CBETHIIBHUKOB JUISl OCBELCHUS MTOMEUIEHUs, KOTOpOe
umeet pasmepsl A = 18 M, B = 6 M, BeicoTy H = 4,2 M, ypoBens paboueit noBepxnoctu h , = 0,8
M, PacCTOsIHHE 10 CBETUJIBHUKOB OT MoToiKa h ¢ = 0,6 M, BbICOTY nozBeca cBeTWIbHUKOB H , =
2,8 M. KoapummenTs! oTpakeHus MOJITOIKA, CTEH U MOJIa MIPUHATHI cOOTBETCTBEHHO 70 %, 50
%, 10 %. B momeniennu BBIMOIHAIOTCS 3pUTEIbHbIE PaboThl cpenueit Tounoctu (Ex = 300 5k, ks,
=1,5). Oceuienue npunsaTo ceeruabHukamu H1O/] ¢ AByMsI TFOMUHECLEHTHBIMU JIaMIIAMU TUIIA
JIb.
Pewenue.
1.  OmpenensemM UHIEKC MOMELEHUS 10 (hopMmyJie:
i=AxB/H,(A+B), 9)
i=18x6/2,8 (18+6)=1,6 ~1,5.
2.  Jlyis 3alaHHBIX CBETHJILHUKOB 10 Tabymie 18:
N = 0,50 — k03¢ pULHEHT UCTIONB30BaHUS CBETOBOIO MOTOKA JIAMIT;

z=11.
3. Omnpenensiem TpeOyeMblii CBETOBOM TOTOK (M) CBETHWJIBHHMKA IIO
dbopmyre:
cD:EHxLS]’\;dng | (10)

n
rae @ — CBETOBOM MOTOK B paCYCTHOM TOYKE IMTOMEIICHHUS, B JIM;
Ex — HOpMaTuBHAs OCBEIIEHHOCTb, JIK;
S — oAk NOMEIICHUS, M;
ks — koo dunmenT 3anaca;
z = 11 — oTHomEHHE cpelHEH OCBEHICHHOCTH K MHUHHUMAIBHOH, KOTOpoe MpHu
JIOMHHECIIEHTHBIX JIamMnax cocTasisier 1,1; nmpu mammnax HakanuBauus 1,15;
N — KOJIM4eCTBO JaMIT;
N — K03 (PULKMEHT UCTIOIb30BAaHUS CBETOBOTO TIOTOKA JIAMII, ONIpeAesieMblii o Tad:i. 18.
IMomygaem: @ =300 x108 x1,5x1,1 /N x2 x0,50 = 53460 / N.
4.  OmnpenenseM KOJIMYECTBO CBETHUJIBHUKOB N, HCIONB3YS CIPABOYHBIC
naHHble (Tadmn. 19).
[To Tabnume 19 HaxoauM, YTO CBETOBOM MOTOK CBETHJIbHUKA, COCTOSIIETO U3 JIBYX JlaMIl
JIb — 40 cocraBasger @ =2 x 3,12 = 6,24 axM.
CrenoBaTenbHO, IS OCBEIICHUS MTOMEIICHUS HEOOXOMMO:
N =53,46/ 6,24 = 9 CBETUIILHHKOB.

Tabmuma 7
Koagpguyuenmuot ucnonvzosanus ceemogo2o nomoxa 0Jis1 HeKOMOPvIX
CEEMUNILHUKOB
Tab6muma 8

OcHognbie napamempusl Hauboaee pacnpocmpaneHHbix
UCTNOYHUKOB c8ema



nu3 Ta6J'II/II_IBI 7 B COOTBETCTBHH C 3aJIaHHBIM BApHUAHTOM.

3AJIAHHE 1
TpeOyercss ompenenuTs MO MeTOAy Kod(pHUIIMEHTa HCIOIb30BaHUS HEOO0XO0IUMOe
KOJIMYECTBO CBCTHUJIIBHUKOB MJIA 3a1aHHOT'O ITOMCIICHUA. I/ICXOI[HBIC AJid pacdeTa JaHHBIC B3ATb
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Tabmuna 7
HnousuoyanvHvle sapuanmol 3a0aHUs.
No Pazmepsnl YpoB. | Beicora Koaddurmentsr Tun
BapHaHTa MMOMEIICHUS, pao. noJjiBeca OTpaKCHHUS CBETHJIbHUKA
M MOB-TU
A B H hp Hy P Pec Pp
1 2 3 4 5 6 7 8 9 10
1 10 6 3,8 0,8 2,6 70 50 30 i
2 12 8 4 1,0 2,8 70 50 10 il
3 14 10 3,8 1,2 2,6 50 50 10 JIy
4 16 12 4 0,8 2,8 50 30 10 JIny
5 18 14 3,8 1,0 2,6 70 50 30 I'c
6 20 16 4 1,2 2,8 70 50 10 I'c
7 22 18 3,8 0,8 2,6 50 30 10 I'c
8 24 20 4 1,0 2,8 30 10 10 I'c
9 26 6 3,8 1,2 2,6 70 50 30 I'cp
10 28 8 4 0,8 2,8 70 50 10 I'cp
11 30 10 3,8 1,0 2,6 50 30 10 I'cp
12 32 12 4 1,2 2,8 30 10 10 I'cp
13 34 14 3,8 0,8 2,6 70 50 30 [Hon
14 36 16 4 1,0 2,8 70 50 10 [Hox
15 40 18 3,8 1,2 2,6 50 50 10 [Hon
16 10 20 4 0,8 2,8 50 30 10 [Hox
17 12 6 3,8 1,0 2,6 70 50 30 Onp
18 14 8 4 1,2 2,8 70 50 10 Oxp
19 16 10 3,8 0,8 2,6 50 30 10 Onp
20 18 12 4 1,0 2,8 30 10 10 Oxp
21 20 14 3,8 1,2 2,6 70 50 30 il
22 22 16 4 0,8 2,8 70 50 10 T
23 24 18 3,8 1,0 2,6 70 50 10 T
24 26 20 4 1,2 2,8 50 30 10 JIy
25 28 6 3,8 0,8 2,6 70 50 30 I'c
26 30 8 4 1,0 2,8 70 50 10 I'c
27 32 10 3,8 1,2 2,6 50 30 10 I'c
28 34 12 4 0,8 2,8 70 50 30 [ox
29 36 14 3,8 1,0 2,6 70 50 10 [Hon
30 38 16 4 1,2 2,8 50 50 10 [Hon

[Tpumeuanue: Bo Bcex BapuaHTax npuHsTh Ex = 300 1k, k; = 1,5.
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3AHSTHUE Ne 5
IInan 3angaTusa

[TpakTHueckoe 3aHsATHE BKIIOYACT:
® paccMOTpEHUE MPAKTUYECKUX OCHOB aKyCTHKU;
® KOHTPOJIb OJATOTOBIIEHHOCTU CTYJICHTOB K 3aHSATHSIM;
® [IOJBEJCHHUE UTOTOB 3aHATHSI.

Tema 3auaTus

Axycmuka. Pewenue 3a0au (onpedenenue 38yKOU30AAYUU 02PAACOCHUL, pACUem 8PeMeHU
pesepoepayuu nomeueHus).

Meroanuyeckue ykazaHus

OCHOBBI aKyCTHYECKHX PacyeTOB

3amuTa MOMEIIEHUH OT IIyMa B HACTOSIEEe BpeMs OCOOEHHO aKTyallbHa, MOCKOJIBKY
TPaJULMOHHBIE  OrPAXICHWs  YCTYNMJIM  MecTo  Oonee  JerkuM  KOHCTPYKLHSM
UHJYCTPUAJIBHOTO THIIA, K TOMY K€ YPOBEHb LlIyMa [0 MEpe Pa3BUTHUS MPOMBIIUIEHHOCTH U
TPAHCIOPTA [TOCTOSIHHO BO3pAcTaerT.

3ByK mpencTaBisieT co0oil kosnebaTeslbHOE IBMKEHHME YHPYrod cpeabl (razoo0pasHoi,
AKHUJKOH U TBepoi). B ympyrux cpegax 3ByK pacnpocTpaHseTcsl C OIPEeesIeHHON CKOPOCTHIO ¢,
3aBUCSAIIEH TJIABHBIM 00pa3oM OT CBOKMCTB cpeabl. CKOpOCTh 3ByKa B BO3ayxe okoio 340 m/c,
B Boje 1450 — m/c, B ctanu — 5100 M/c. YX0 uenoBeka BOCIPUHUMAET 3BYKH B JHMaNa30HE
yactoT oT 20 1o 20 000 I'.

WHuTepBan yacToT, OrpaHUYEHHBIH IByMs YaCTOTaMM, U3 KOTOPBIX BEPXHss BJIBOE OOJIbIIIE
NpeabIAyIIed HUKHEN, HA3bIBAIOT OKTABOM.

IIpu u3BecTHON CKOPOCTH 3BYyKa ¢ 4actoTa f ompezaensieT MJIHMHY BOJHBI A U HEPUOJ
KosneOanuit 7:

A=c/f; T=1 /c. )

OnHOMl M3 OCHOBHBIX (U3MYECKUX XapaKTEePUCTUK 3ByKa SBISETCS CHUJA, WU
UHTEHCUBHOCTb, 3ByKa I, KoTopas ompenenseTcss KaK KOJMYECTBO 3BYKOBOW SHEpIHUH,
TIEpEHOCHMOl 3BYKOBOM BONHOM B 1 ¢ yepe3 muomanky B 1 cm? (uam M?), mepIeHIuKyISpHYIO
HANpPaBJIEHUIO IBUKEHHS 3BYKOBOM BOJHBI. MI3MEepsAIOT MHTEHCUBHOCTh 3BYKa B BaTTax Ha
cM? (umu Ha M2).

OO6nacTh 3BYKOBBIX KOJIeOaHUH, BOCIIPUHUMAEMBIX YEJIOBEKOM, MTOKa3aHa Ha puc. 15, u3
KOTOPOI'0 CJEAYET, YTO MOPOTH CIBIIIUMOCTH, OOJIEBBIX OIIYIIEHHI 3aBUCAT HE TOJBKO OT
CHWJIBl 3BYKa, HO M OT 4YacTOThl. 3BYKH OJMHAKOBOW CHJIBI, HO PAa3HOH YacTOTHI
BOCIPUHUMAIOTCSI KaK pa3ju4yHble MO TPOMKOCTH. B CBsA3M C uyeM mJig KOJUYECTBEHHOMU
OILICHKHU BOCIPHATHS 3ByKa BBEJCHO MOHATHE ATAJIOHA 3BYyKa 10 YacToTe. B KadecTBe 3TaioHa
CPAaBHEHMSI 3BYKOB Pa3JINYHbI 4aCTOT NPHHAT 3BYK dyacTtoTod 1000 ', B mojmoce KOoToOporo
Oprasbl ciIyxa dyejoBeKka 00JiaaloT HauboablIel YyBCTBUTEIBHOCTHIO.

B akyctuke mnpunHaTa norapudmuyeckas cuctema enuHun. Kpome uucrto
MaTeMaTHYECKHX YJIO0OCTB 3TO OOYCJIOBJIEHO TeM, UTO Mo rumnore3e BebGepa— DexHepa
BOCTIIPUSITHE 3ByKa UYEJIOBEKOM MPOMOPLUUOHAIBHO HE aOCOTIOTHOMY U3MEHEHHIO CUJIbI
3BYKa, a JIorapu(pmy 3TOro u3MEHEHHs.

B norapudmuueckoit cuctemMe eIMHUIl JSCITUYHBINA Jorapud™ OTHOIICHUS KaKOH-
b0 BEeIWYUHBI A K BelWYuHe Ao, NPUHIATON 3a STaJlOH CpaBHEHHS, Ha3BIBAIOT
YpOBHEM BeIMUHUHBI A, u3mepsiemont B 6esax (b), u o603nagaror uepes La:
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La =Ig(A/Ao), 2
benn noBospHO KpynHas eauHULA. B akycTuke NmpuHATAa €AWHULA, B JECIATh
pa3 MeHbInas, HazpiBaemas aeuuodesnom (nb). YpoBeHp BenuuuHbl A B agenubdenax
BBIPAXKAIOT TaK:

La = 10Ig(A/A), 3)

IIpu ompeneneHun ypoBHEHl CHJIBI 3ByKa 3a 9TaJIOH CpaBHEHHUS INMPHUHSATA CHUJA
3Byka Jo Ha NOpOTe CABIIUMOCTU Npu dacToTe 3Byka 1000 I'm, paBmas 10716
B1/cM?. Takum 06pa3oM, ypoBeHb CHIIBI 3ByKa, 1B, BEIpakatoT GopMyJIoii:

Ly = 101g(J/Jo). 4)

Baxknoii ¢usnyeckoil xapakTepUCTHUKOW 3ByKa SIBJISETCS 3BYKOBOE JaBlieHHE P,
ommpeaeNsieMoe KaK pPa3HOCTh MEXJY MTHOBEHHBIM 3HAUY€HHUEM IIOJHOTO JaBJICHUS B
3BYKOBOW BOJIHE M CPEJHHM B JIaHHOW TOYKE NpHU OTCYTCTBHUHU 3ByKa. [Ipu pacuerax
MOJIb3YIOTCS CPEIHEKBAJAPAaTUYHBIM 3BYKOBBIM JAaBJICHUEM, KOTOPOE JISI YUCTOTO
TOHA ONPENENAT Mo hopmye:

Pep = Pmax/\/a, (5)
Cuna 3BYKa IIpONMOpuruOHAJIbHA KBaAPaTy 3BYKOBOT'O AaBJICHUS:
J=P2%,/ pc, (6)

rJIe PC — MPOU3BEJICHUE INIOTHOCTHU CPEJIbl HA CKOPOCTh PACIPOCTPAHEHHUS 3BYKaA
B Heﬁ, Ha3bIBA€MOC YACJIBbHBIM aKyCTHYCCKHUM COIIPOTUBIICHUCM CPCAbI.
YpoBeHb CHIBI 3BYKa Yepe3 YpPOBEHb 3BYKOBOTO JaBJCHHS BBIPaXKalT IO
dbopwmyie:
L; = 201lg(P/Po), (7

rae P — 3BykoBoe naBieHUe 3ByKa NaHHOW 4acTOThl, [la (n1un);

Po — 10 xe 3Byka, wactotoi 1000 I'm Ha mopore CHIBIIIUMOCTH, pPaBHOE
2:-10°°TMa2- 10" * mun/cM?).

PaznuuaroT ABa BHIa 3ByKOB: BO3AYIIHBIE (BO3HUKAIOIINE U PACTIPOCTPAHSIOIIAECS
B BO3JyX€) U yAapHble (pacmpocTpaHSIONIUECsS B TBEPIAbIX TeNaxX MPU MEXaHHYECKOM
BO3/ICHCTBMM Ha HHX). Bo3aymHblii mym mnepemaercs 4epe3 orpaxkacHus (TiIaBHBIM
00pa3om, IIejd, TPEIIMHbI, OTBEPCTHS WM CKBO3HBIC IMOPHI); OH BO3HHUKAET TaKKe
BCJIEJICTBHE KOJICOAHWW TOHKOCTEHHBIX KOHCTPYKIUH. YIOapHBIM 3BYK MepeiaeTcs Mo
KOHCTPYKUMSIM B 3aBUCHUMOCTH OT CTENEHHU OJHOPOJHOCTH MaTepuajla U €ro MOIYJIs
YIPYTOCTH.

Nzonsuuio orpaxkiaeHueM BO3AYIIHOTO ImymMa R; OIEHHWBAIOT TO CHUXKEHUIO
YpOBHS IIyMa TMpPH TPOXOXKICHHUH dYepe3 orpaxiaeHue (C ydeTOM 3BYKOBOTO
MOTJIOLIEHUS 3aIIUIIAEMOT0 MOMEIIECHUS):

Ro=Li- L2+ Ig (S/A), (8)

rae L1 u L2 — cpeaHue ypoBHM 3BYKOBOI'O JIaBJICHHMS /0 M IMOCJE MPOXOXKJICHUS
3BYyKa 4epe3 OrpakJeHue;

S — miomianp orpaxkaaroiieii KOHCTPYKIIUH;

A — o0uree 3ByKOBOE MOTJIOLIEHUE 3aIHUIIAeMOr0 TOMEIICHUSI.

VYnapubslif 3Byk 0cCOOEHHO mepemaeTcss uepe3 mnepekpbiTus. OH BO3HHKAeT B
camMoil koHcTpykumu. [losToMy H30JSLMI0 TEPEKPHITUAMH  yJApHOrO IIyMa
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OLICHMBAIOT II0 YPOBHIO IIyMa HAaJ IMEPEKPBITUEM IIPU CTAHAAPTHOM YyIapHOM
BO3JCHCTBHUH Ha MEpeKphITHE. B KauecTBe mociiefHEro MpUHUMAIOT yaapbl CBOOOIHO
Iajarouero ¢ BeIcoTol 4 cM Tesa maccoit 0,5 kr ¢ yacroroit 10 ynapos B 1 c.

Jlns 3TOrO Ciydyas OIpENeNsIIOT NMPHUBEACHHBIM yPOBEHb YIAapHOTO IIymMa HaJ
MePEKPBITUEM

I_r[ - Ly— lO I g (AO/A) f (9)

rae Ly — ypoBeHb yiapHOro mymMa OTHOCUTEIBHO OPOTOBOTO;

Ao— cTaHIapTHOE 3BYKOBOE MOTNOIeHue, pasHoe 10 m?;

A — obuiee 3ByKOBOE TOTJIONICHUE TOMEIICHHS.

3BYKOHU30JISILUS OTPAKJACHUS 3aBUCUT HE TOJBKO OT MACCHl KOHCTPYKIUHU, HO U OT
YaCTOTHI U30JUPYEMOro 3ByKa. [10aTOMY 1JIsl OLIEHKH 3BYKOM3OJIMPYIOIIEH CITIOCOOHOCTH
OrpaXkZieHUuss HeoOXOJMMO 3HAaTh YaCTOTHYK  XapaKTepUCTUKY —  KpPHUBYIO,
IIOKa3bIBAIOIIYI0 3aBUCUMOCTb 3BYKOM3O0JISIHUU KOHCTPYKLUHMHU B AelUOesaX OT 4acCTOThI
HU30JIMPYEMOrO IIyMa B MpeAejaxX OKTAaBHBIX IIOJIOC CO CPEIHEreOMETPHUYECKUMU
yactoramu B 63, 125, 250, 500, 1000, 2000, 4000 u 8000 I'w.

3a pacueTHbIE M HOPMHUpPYEMBbIE IIapaMeTpPbl 3BYKOM3OJSLMHM Orpa)kJaroluX
KOHCTPYKIIUHA NMPUHHUMAKOT TaK HA3bIBAEMBIM HWHJAEKC H30JIALMH BO3AYIIHOIO IIyMa
orpaxaaronieii koncrpykuued Mz B 1b u mHIEKC NpUBEAEHHOTO YPOBHS yJIapHOTO
myma noj nepexkpsituem Hy.

Jns  ompeneneHuss HHAEKCOB H30JISIIMM  CPAaBHUBAIOT HU3MEPEHHBIE WU
paccuuTaHHbIE XapaKTEPUCTUKN C HOPMAaTUBHBIMU, IPUBEJIEHHBIMU Ha puc 17.

NHnekc n30aa1Mu BO3AYyUIHOTO IIyMa Orpa)/iarueil KOHCTPYKIIUU 0003HAa4a0T
dhopmyIToii:

e =50 + As, (10)

— a UHACKC NPUBCACHHOTO YPOBHA YAAapHOTO IIIyMa IOA NECPECKPBITUCM!
U, =70 - A,. (11)

B stux dopmynax 3Hauenus 50 u 70 gb CcOOTBETCTBYIOT HMHAEKCAM W3OJSIIUU
Bo3nymHoro myma (50 nb) u mHAEKCY NPUBEAEHHOTO YPOBHS YAAPHOTO ILIymMa IOJ
nepekpeitieM (70 ab) HOpPMAaTHBHBIX YaCTOTHBIX XapakTepucTHK. IlompaBku Az u Ay
ONPEACISIIOT KaK CpeAHUE OTKJIOHEHUS 4YaCTOTHBIX XapaKTePUCTUK H3OJSAIUU JTaHHOTO
OTPaKJIEHUS OT HOPMATHUBHBIX.

B opueHTHpOBOYHBIX pacdyeTax HWHIEKC HW3OJSAIUU BO3AYIIHOTO IyMa OJIHOCIOWHBIMU
orpaxaeHussMu o0beMHOM Maccoit ot 100 mo 1000 KI/M? MOHO onpenenuts B 1b 1o
dbopmymnam:

U, = 23 IgKm— 10 15 npu m> 200 kr/m?; (12)
Uy =13 1g Km + 13 15 mpu m < 200 xr/m?, (13)

rie m — macca | M2 OrpakJIeHHs;

K—=xo3¢ddunivenT, npuHuMaemMblii B 3aBUCUMOCTH OT MaTepuaja U THIa KOHCTPYKLIHH
(I7st CTIJTOMIHBIX OTPaXKAAKMINX KOHCTPYKIUHN M3 MaTepuanoB MIOTHOCTHIO Oosee 1800
kr/M° K = 1; 1718 orpakaalomux KOHCTPYKIMH U3 MaTepuanos mioTHocThio 1200-1300 xr/'™m u3
0eTOHOB Ha ruIIcoBOM BskyieM K = 1,25).

Jljisg orpakAaromux KOHCTPYKLIMN C KPYIJIBIMU IyCTOTaMHU U3 *Kejle300eToHa U OeToHa
mnoTHOcTEIO Gostee 1800 xr/m3 kodddurment K onpenensior mo popmyie:

K=1,86x W/ b ><h3np ) (14)
rie J — MOMEHT HHEpIHH cedeHus, M*,
b — mmpuHa ero, M;
hup — MpHBeIeHHAS TOJIIIMHA CCUYCHHUS, M.
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{pecwye  wrcmpmat U3 asmadweix aamoc, fu
Puc. 17. Hopmamuenvie yacmomusie Xapakmepucmuxu

a) U30AAYUU 8030YUHO20 WYMA 02PatcOarujell KOHCMpPYKYul,
0) npusedeHH020 YPOBHSL YOAPHO20 ULYMA NOO NEPEeKPbLMuUem

Jlist orpakaeHuid W3 OETOHOB HA MOPHCTBIX 3AMOJHHUTEISAX M IEMEHTHOM BSDKYIIEM
koadpdumnment K cnenyet onpenensts no popmyie:

K =2,26 JE Ip, (15)

riae E — Mozynb ynpyroctu Matepuana, Kre/m;
p — MIOTHOCTH MaTepuana, Kr/m>,
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HopmaTtuBHbIE  MHAEKCHl  M30JALMM  BO3AYLUIHOTO  IIyMa  OTIPaKJAIOIIUMU
KOHCTpyKuusMu M"; M mpuBeJEeHHOro ypoBHS yJapHOro IiyMa moj mnepekpeituem MYy
JKHUJIBIX 37aHUH MpUBeeHbI B Ta0I. 9.

JUi1sl OBBIILIEHHS 3BYKOU30JIMPYIOIIEH CIIOCOOHOCTH CTEH, EPEropoJOK U MEPEKPBITUI
0e3 yBEIMYEHMS] HMX Macchl Leaecoo0pa3HO NPUMEHSTh pa3/elbHble KOHCTPYKLUHUHU CO
CILJIOIITHOM BO3IYIIHOM MPOCIONKOM 0€3 )KECTKOM CBSA3M MEXKY dJIEMEHTAMH OT'PaXKICHUS.

3BYKOU3OJISIIUOHHBIE CBOMCTBA OTpa)K[€HUs IpPU HAJIMYUM CIUIOIMIHOM BO3JYLIHOMN
IPOCJIONKM TOBBIAIOTCA B CBSI3M C TE€M, YTO BO3JyX YIPYro BOCHPHUHMMAET KOjeOaHUs
OJIHOM CTEHKHU U TepejaeT UX BTOPOU CTEHKE OCIa0IeHHBIMU.

C yBEJIMYEHHEM TOJIIMHBI BO3AYIIHOM IIPOCIONMKM 3BYKOU3OJSIIMSA TaKXKe
YBEIIMUYUBACTCS, OJHAKO M3-32 HEOOXOJMMOCTH OTpaHHYMBATH OOIIYI0 TOJIIUHY
OrpakJI€HUs BO3YIIHBIN NPOMEXKYTOK OOBIYHO JAearoT He 6osiee 60 MM.

J1s1 3BYKOBOM M30JISILIMHA MEXAYITaXKHBIX IIEPEKPBITUA INPUMEHSIOT YIpPYyTrHUe
MPOKJIAJKH, KOTOPBIE TacsT 3ByKOBBIE KOJIEOaHUsI, BOZHUKAIOIIIUE MPHU yapax.

Tabauua 9
Hopmamusnvie eenuyunbl 36yKousonupyoweli ChocoOHOCMU 02panicoarouux KOHCmMpYKyuil
HCUTIBIX 30AHUL

Orpaxraronme KOHCTPYKIMU KBAPTHPHBIX JTOMOB Wunexc Wunexc
U30JISIHU OT IPUBEICHHOTO
BO3JIYLIIHOTO YPOBHS
myma UB, nb YAApHOTro 1yma
Ny, nb
[lepekpbITUS MEXIY >KAIBIMU ITaKaAMH, a TaKKe 50 67

MCKAY KWUJIBbIMA IIOMCHICHUSAMHU W I[MOABAJIAMU,
XOoJ1aMu, JICCTHUYHBIMU KJIICTKaMH

CreHbl ¥ IEPEropoIKM MEXAY KBApTUPAMU 50 -
CreHbl MeXIy OJKWIBIMH IOMEIIEHUSMU U 50 -
JIECTHUYHBIMH KJIETKaMU

[leperoponku 0e3 naBepeil Mexay KOMHATaMu 41 -
KBapTHUPHI

AKYCTHKA B IM3aliHEPCKUX pelleHUusIX. 3ByK, BO3HUKIINUI B NOMELIEHUH, YACThIO
MOTJIOMIAETCS, a  YacThl0  OTPAXaeTCs  OTPAKIAIOINIUMHU  KOHCTPYKIIUSIMU,
000pylIOBaHUEM, 3PUTEISAMU. YPOBHSIMHU MPOIIECCOB OTPAXKEHHUS U TMOTJIOIICHUS 3BYKa
ONpEAEHsIIOTCS AaKyCTHYECKHE CBOWCTBAa TmOMeleHus. /[ Xopomenh aKyCTHKHA
HEOOXOIMMO OOECMEeYUTh MO BO3MOXHOCTH PaBHOMEPHOE paclpejieeHHe 3ByKa B
o0beMe moMmemnieHus, oco0eHHO B 30He 3putenei. [Ipomecc 3aTyxaHus OTpaXE€HHBIX
3BYKOB JOJDKEH HMATH TaK, 4TOOBI HE HMCKa)ajcs TPSIMOM 3BYK OT HMCTOYHHUKA, a
YCUJIUBAJICS P BOCTIPUSITHH CITYIAFOIIIAMH.

OaHuM M3 BaXHEWIIMX MOKa3aTeled aKyCTHUYECKUX CBOMCTB NOMEIIEHUM
SIBJISIETCST peBepOepanus.

PeBepOepanueii Ha3pIBAIOT HAJIMUME OCTATOYHOTO 3ByYaHHUsI B TIOMEIIEHUU TOCTE
MPEeKpaIeHnss OCHOBHOTO 3BYyKa BCJIEJCTBHE MHOTOKPATHBIX OTPAKEHUU 3BYKOBBIX
BOJIH OT NOBEPXHOCTEN CTEH, MOTOJKA U AP.

[TpomomkuTensHOCTh peBepOepaliuy, WU BpeMs 3aTyXaHUsI OTPAKEHHOTO 3BYyKa
J10 TIOpOTa CJHBIIMIUMOCTH, 3aBUCUT KaK OT aKyCTUYE€CKHUX CBOMCTB MOMEIICHUS, TaK U
OT MOIIHOCTH HCTOYHUKA 3ByKa. JIJII aKyCTHYECKOro pacueTra U MPOCKTUPOBAHUS
TpeOyeTcsi XapaKTepUCTHUKA, KOTOpash 3aBUCHT TOJBKO OT aKyCTHUYECKUX CBOWCTB
nomMeneHus. Takol XapaKTEePUCTUKOU SIBJIISIETCS CKOPOCTh 3aTyXaHUsI OTPAXKEHHOTO
3ByKa, WJIH CTaHIapTHas peBepOepanus.
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ITox cranpaprHoii peBepOepanmeii Ter MOHMMAKT TO BpeMs, 3a KOTOPOE
IUNIOTHOCTh 3BYKOBOM SHEPrUM OTPaKEHHOIO 3ByKa yMEHbIIaeTcss B 1 MiIH pa3 wiu
YpPOBEHb 3BYKOBOTO JaBJieHUsI cHUXKaeTcs Ha 60 nb.

[Ipyn nponokuTenbHONW peBepOepaly MOMEIIEHHE CTAaHOBUTCS TYJKUM, IIpHU
BEChbMa KOPOTKOH — riiyxum. Bpems peBepOepamuu 3aBHCHT OT oO0beMa M OOIIero
3BYKOIIOIJIOIIEHUS ITOMELIEHUs U OOBEKTOB, HAXOASAIIMXCS B HEM, a TAK)XK€ OT 4aCTOTHI
3ByKa. OINBITHBIM IIYTEM YCTAHOBJIEH ONTUMYM CTaHIApTHON peBepOepauuu Tonr —
TakKasi JJIUTEIBHOCTD €€, IIPU KOTOPOM CO31al0TCs HaMIy4llIhe yCIOBUS CIBIIIMMOCTH
B JJaHHOM nomemeHuu. OnTuMmyMm peBepOepanuu B 3aBUCUMOCTH OT oObema 3ana
ykasaH B Ta6s. 10.

OntumanbHOEe BpeMsi peBepOepauuud  lonr IS Y9aCTOTHI
PUOIMXKEHHO ONpeNeIuTh o GpopMmyie:

500 T'm ™MoOXHO

Torr =K xIgV, (16)

rae V — o0beM IMOMEIIEHHUS
K - xoadpPpunuenT, npUHUMAEMBII
- 0,41 — nns oNEpHBIX TEATPOB U KOHIEPTHBIX 3aJI0B;
- 0,36 — ans npaMaTUYECKUX TEaTpPOB;
- 0,29 — nns KMHOTEaTPOB U Ay IUTOPUIA.
B nmamazone HU3KHUX 9acTOT ONTUMAIbHYIO peBepOepanyio MOXHO YBEIUYUTh HA
20—30 %. A B nuamna3zoHe BBICOKHX 4acTOT — yMEHbIIUTH Ha 10-15 %.

Tabmauna 10
Onmumanvroe epems cmanoapmuou pesepoepayuit Tonm
O0beMm Tour, C, IpU O0beMm Tonr, ¢, IpH
HOMeﬂ; HHs YacroTte YacToTe f/{(;MeH_[eHI/I}I, Yacrtore 125 | Yacrore 500
’ 125 T 500 I'g I'a I'n
400 1,2 1,0 1 000 1,45 1,2
600 1,3 1,1 1500 1,55 1,25
800 1,35 1,15 2 000 1,6 1,28
3000 1,75 1,35 8 000 2,15 15
4 000 1,8 1,38 9 000 2,25 1,53
5000 19 14 10 000 2,3 1,55
6 000 2,0 1,45 15 000 2,4 1,6
7 000 2,05 1,48 20 000 2,45 1,63

HpI/IMeanI/IC. HpOMe)KYTO‘IHLIe 3HAYCHHUA BPEMCHU Tonr OMPCACIIAIOT 110 UHTCPIIOJIALNH.

Jns oOGecnieuenust TpeOyeMoil aKyCTUKHA B MOMEIIEHUH HCMOJIB3YIOT MaTepHabl,
Xopo1o norjomatomue 3Byk. [lornomenue 3Byka xapakrepuszyercs Ko3QpPuiueHToMm
3BYKOMOTIJIOIIEHHUS 0, BHIPAXKAIOIIUM OTHOIIEHHWE 3BYKOBOW SHEpPTHH, MOTJOMIEHHOHN
MMOBEPXHOCTHIO OTPAXKICHHS, K 3ByKOBOH DHEPTHUH, MaJalolleid Ha HETO. 3a eAUHUILY
MOTJONIEHUsI 3ByKa NpUHAT C30MH, XapaKTepHU3YIOMIMH IOJIHOE TMOTJIOLIEHHUE 3BYyKa
TOBEPXHOCTHIO, OTHECEHHOE K eIMHHMIIE TUTOmaay (TToriomenue 1 M2 OTKPHITOTO OKHA).

Kosdduument 3BykomoriomieHus matepuana U3MEHSETCs B 3aBUCHUMOCTH OT
YacTOTHl 3BYKOB M HAIIPABIICHHUS 3BYKOBOW BOJIHBI OTHOCHTEJIBHO IMOBEPXHOCTH. B
OOJIBIIMHCTBE CJIy4aeB 3BYKHM HU3KOW 4aCTOTHI MOTJIOUIAIOTCS MaTepUaIoM XYyXKe,
9eM BBICOKHX YaCTOT.

PeBepOepanuss yBenIuMUMBAeTCd C YBEJIHMYEHHEM oOObeMa MOMEIIeHUS U
YMEHBIIIEHUEM BEJIMYMHBI OOLIEro MOIVIOIeHUs ToMeleHus. Bpems pesepoepaunu Ter
JIOJPKHO OBITH paBHO ONTUMAIBHOMY Tonr. Tak Kak KO3 PUIIUEHTHI 3BYKOMOTIOIICHUS
OOBIYHBIX CTPOUTEIBHBIX MaTepuajoB (MTyKaTypKa, KApPOHY, OETOH, JEPEBO)
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CPaBHHUTEIILHO HEBEJIMKH, TO BpEMs CTaHIAPTHOW peBepOepanuu 3pUTECIBHBIX
3aJI0B, Kak IPaBUJIO, MPEBBILIIAECT BpeMs ONTUMAIbLHOU peBepOepanuu. B cBs3u c
OTUM JJIS YMEHBIICHHS TYJIKOCTH 4YacTh OTPXIACHUNM 3ajla  OOJIMIIOBHIBAIOT
3ByKONOTJIOMIAIOIUMHU MaTepualaMi U YCTAaHABIMBAIOT PE30HATOPHI.

I[Ipy aKyCTHYECKOM MPOCKTHUPOBAHUM 3PUTEIBHBIX 3aJIOB peBepOeparuio
ompenenstor g vactor B 125, 500 m 2000 T'u. Pacuer akycTuku 3aina
PEKOMEHYETCSI BECTU C YUETOM 3aIloJHeHUs ero 3puteiasimu Ha 70 %.

Jlis  xopomiero BOCHpUATHS 3ByKa B IOMEHICHHMM TpeldyeTcs paBHOMEpPHOE
pacripeieJieHre 3BYKOBOM SHEPTUH MYTEM PETyJIUPOBAHUS OTPAXKEHUS 3BYKa.

AKycTHYeCKHe KauecTBa MOMEIIEHUN XapaKTepU3YIOTCsS CTEIEHbI0 Pa30OPUMBOCTH peyun
BO BCEX €ro Toukax. Kpurepuem CiyUT CIOroBasi apTHKYJISIUSA, TTOKA3bIBAIOIIAS TPOLICHT
MPaBUJILHO BOCIPUHSTHIX CIIyIIaTeseM ciaoroB. Pa3bopunBOCTh cuuTaeTrcs OTIMYHOU mpu 96
% TpaBUIBLHO BOCIPUHUMAEMEBIX CIIOTOB, Xopoiueh 96-85 %, ynoBnerBoputensHoit 85-75 %,
TpyIaHOpa3zoopunBoil 76-65 %, negomyctumoit 65 % u HUKe.

APTUKYISIUS peyu onpenenseTcs no Gopmyiie:

A=0,96 xKi1 x K2 x K3 x K4, (34)

rae Ki— ko3¢ dunueHT, yauThIBalOMUNA YPOBEHb TPOMKOCTH 3BYKA;

K2 — ko3 punuent, yuuTtsiBaronuii Bpems peepoepanuu;

K3 — ko3 punment, yauTsIBaomuii IryMOBO# ()OH B TOMEILCHUN;

K4 — xoaddumment, yuuteiBatomuii GopMy momemieHus (B MPSIMOYTOJbHBIX U
CEeKTOpUANBHBIX MOoMemmeHusx 1,0; B MajbIX MOMEMICHUAX C OOJBIIUM 3BYKOOTPAKCHHEM
1,06).

J171st pacyeToB MOKHO T0JIb30BaThCs Ta0u. 11.

Tabmuna 11
3uavenus kosgppuyuenmos K1, K2 u K3 u npoyenmnas cnozoeas
apmuKynayus

Bpewms Bennuunel k03ppuiineHTon IIpoueHnTHas
peBepOepanuu, apTUKYISLUS
CeK K1 K> K3 [Ipu IIpu
Ks=1,0 K4=1,05
1,0 0,95 0,96 0,83 72,5 77
15 0,95 0,94 0,83 71 75
2,0 0,95 0,90 0,83 68 72
2,5 0,95 0,86 0,83 65 69

IIpn pacuerax BpemMeHM peBepOepaluu CIeAyeT YYHMTHIBaTh, 4YTO (HAKTUYECKOE
3BYKOIIOTJIOLIEHUE BCEr/a IIPEBBIINIAET PACYETHOE 3a CYET HEYUUTBIBAEMBIX pPAaCUETOM
JIOKAJIbHBIX (OOBIYHO COCPEOTOUYEHHBIX ) 3BYKOMOIIOMIEHUH.

VY4auTeiBaTh 100aBOYHOE 3BYKOIOIJIOIIEHHE MOXKHO IIyTeM BBEACHUS CpPEIHEro
koa¢dunrenTa 100aBOYHOTO 3BYKONOIJIOMIEHUS, KOTOPBI pEKOMEHAYETCSl IPUHUMATD IS
yactoT 500-2000 I'y paBabIM 0 = 0,04.

IIpumep 1
Jnst xoHbepeHi-3ana ¢ pasmepamu 12x24 u BBICOTOH 6 M paccumTatb W OILCHUTH
APTUKYJALMIO.
Pemenue.
1. Omnpenensiem BpeMsi peBepOepaIinu.

OntuManbHOe Bpemsi peBepOepaluy 3aBHCHT OT JUTMHBI MPOOETOB OTPaKEHHBIX
3BYKOB, CJICIOBATCIIbHO, OT 061>eMa IIOMCHICHUA WU Ha3HAYCHUS. Ero HpI/I6JII/I)KCHHO MOXHO
OTIPENIeTUTH IO (opMyIIe:
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T =K xIgV,
rae T°" — ontumanibHOE BpeMs peBepOepanuu s 3ByKoB crutoit 500 I
V — 06beM NOMEIIECHHS, M,
K — koaddurment, 3aBucsamnmii OT Ha3HAYCHUS MOMEIIEHUH, MPUHUMAEMbId PaBHBIM

JUIsL ONEpHBIX U KOHUEpTHBIX 3anoB 0,41; npamaruueckux 3amoB 0,36; KUHO3AIOB U
ayautopwuii 0,29.

V=12 x24 x6 = 1728 m®

CrnenmoBartennsHO,
T T = K x1g (1 + o)V =0,41 xIg(1 + 0,04) x 1728 = 1,33 cek.
2. OnpenenseM apTUKYJIISAIHIO:

ITpu T = 1,33 cex koadpdurmentst K1 = 0,95; K2 = 0,95; K3 =0,83; K4=1,0
A =0,96x0,95x%0,95x%0,83 x1,0 x100% = 75,6 %.
CrenoBaTebHO, aPTHKYIIALUIO MOKHO CUUTATh YIOBICTBOPUTEIBHOIM.

3AJIAHHUE 1
Jljia moMenieHusi, XapakKTepUCTUKN KOTOPOTO 3adaHbl B Tabn. 12, paccuuTtaTh U OLICHUTH
APTUKYIISIIHIO.
Tabmnuma 12
Hnousuoyanvnvie eapuanmuol 3a0aHUs.
No Paszmepsl, M Haznauenne 3HayeHue
BapHaHTa Jnuna IIupuna BricoTa IIOMEIEHUS Ka
1 10 6 4 Aynuropust 1,06
2 12 8 6 YuraapHBIA 34 1,06
3 14 10 8 Aynuropus 1
4 16 12 4 JleKIMOHHBIH 1
3al
5 18 14 6 Kondepeni-zan 1
6 20 16 18 KonnepTHsiit 1
3al
7 22 10 14 OnepHslii 3a 1
8 24 12 16 Kunozan 1
9 26 14 8 Jlex1TMOHHBIHN 1
3al
10 o8 16 14 I[panaTI/I‘leCKI/I 1
i 3a1
11 30 12 10 Kunoszan 1
12 32 14 16 Korueprrbili 1
3ai
13 24 10 12 Jlpamatuieckn 1,06
i 3a1
14 26 12 18 Kunozan 1
15 28 16 15 OmnepHBIii 3aI1 1
16 10 6 4 Aynuropust 1,06
17 12 8 6 YuTansHbIN 321 1,06
18 14 10 8 Aynutopus 1
19 16 12 4 JICKIHOHHELE 1,06
3al
20 18 14 6 Kondepeni-zan 1,06
21 20 16 18 Konueprreri 1
3ai
22 22 10 14 OmnepHBIH 3a 1
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23 24 12 16 Kunosan
24 26 14 8 JIeKIIMOHHBIN
3a11
25 28 16 14 I[paMuamqecm
i 3a1
26 30 12 10 Kuno3san
27 32 14 16 Konueptusiit
3ai1
28 24 10 12 I[panaTI/I‘leCKI/I
i 3a1
29 26 12 18 Kuno3san
30 28 16 15 OnepHblii 3a1
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3AHSATHE Ne 6

Tema Nel. IIpoexktupoBanme JjecrHun. Meroabl pacuera. Mertoa
NPONOPUMii: pacyer radapuroB MOJYOOOPOTHOIO W YETBEPTHOOOPOTHOIO
mapma. Pacuer raapuToB BUHTOBOM JIECTHUIIBI.

HC.]II) — U3Y4YCHHUC MCTOAOB pacCuCTa BHYTPHUKBAPTUPHBIX JICCTHHUII.

3agaya — BBINOJHUTH pacyeT BHYTPUKBAPTUPHOM JIECTHUIIBI IO 33JaHHBIM
napameTpam. Pa3paboTarh yepTesx JIECTHUILIBI, Pa3BEPTKY JIECTHHUIIBI IO CTEHE.

IIpuMepbI NPaAKTHYECKUX 3aJAHUIM:

3aganue Nel.

B 1ByX3Ta)XKHOM 4aCTHOM KHWJIOM JOME NPEAYyCMOTPEHA JIECTHUYHASA KJIETKA
anuaor 5900mm, mmpunor 3000MM, BBICOTOM OT YpPOBHS mosia 1-ro staxa 1o
ypoBHs nosia 2-ro 3taxka 3300mMmM.

BoInonHUTh pacuer AByXMapileBOM JIECTHUIIBI Oe3 3a0ekKHBIX CTYMEHEH,
ONPEAEIUTD YIOJI YKIIOHA JIECTHUILBI, BBICOTY CTYIIEHHU, pa3Mep MPOCTYIIU, BBICOTY
1 Ta0apuUTHI TIOBOPOTHOM TUIOMIA/IKH.

Pa3zpaboTaTh yepTexk JIECTHULIBI U PA3BEPTKY JIECTHHUIIBI 10 CTEHE.

3aganme Ne2.

BpImomHATE pacyeTr BHYTPUKBAPTUPHOW BUHTOBOM JIECTHULBI, UCXOAS M3
YCJIOBHM, YTO BBICOTA OT YpOBHA Moja l1-ro sTaxka A0 YpOBHS MOJia 2-TO 3Taxa -
3000mM, gmamerp mpoema B nepekpbitTun - coctaBisier  2000mm,  yroa
3aKpy4YHMBaHUSI BUHTOBOM JIECTHULBI — 360°.

OnpenenuTs JMHY NPOCTYIN M0 CPEAHEN JIMHUU JIECTHULBI U KOJIUYECTBO
CTYII€HEH, BHIITOJHUTD YEPTEXK JIECTHULIBI.
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Kaaccndukanus necTHnn.

JlecTHUIIBI MOKHO KJIacCU(UIMPOBATH 10 MHOTUM IPU3HAKaM: MO KOJMYECTBY Mapluei,
[0 yIIIy TOBOpOTa, opMe CTyNEHEHl M MeToJaM MX KpPEIUICHHUS, UCXOJHBIM MaTepuaiaM, U3
KOTOPBIX OHA U3rOTOBJIEHA U T. 1.

Knaccnq)mcanml JICCTHUL, ITPUBCACHHAA HUKC, ABJIACTCA HpI/I6JII/I3I/ITeJIBHOI>'I Hn AaJICKO HE
nojgHoM. B cBOIO ouepenp B KakIOM Kiacce JIECTHMI[ CYIIECTBYET OOJBIIOE KOJIUYECTBO
pa3HOBI/Il[HOCTef/'I HUX KOHCTPYKTHBHOI'O HCIOJHCHHA H APYIUX OTIWYHUTCIBHBIX ITPU3HAKOB.
OcTaHOBHM CBOM BBIOOP TOJBKO HA CAMBIX PAaCIpPOCTPAHEHHBIX BUJAX JIECTHHIL.

m il i

—wry

b
==

D)6

Puc. 1. Buowvl necmnuy.

1 - npamas oonomapuwesas; 2 - npamas 08yxXmapuiesas ¢ NPOMeHCYmou4Hou
naoWaoKkou, 3 - NOBOPOMHAS C 3a0EHCHLIMU CIYNeHIMU, 4 -
YemeepmovoOOPOMHAS NPABAsL C NPOMENCYMOYHOU NAOUWAOKOU, 5 -
nOIY060POMHAS NPABAS C NPOMENCYMOUHOU NAOWAOKOU, 6 - BUHMOBAS IeCIMHUYA.

ITo xonmuyecTBY Mapiieil JeCTHUIBI MOTYT OBITh OJIHOMAPILEBBIMUA ¥ MHOTOMAapIIEBBIMH.
HammoMHuM, 4TO Mapin JECTHULBI - 3TO HENPEPBIBHBIA PsJ CTYIEHEW, pacHoJIOAKEHHBIX
MOCJE0BATENbHO JAPYr 3a JpyroM. Mexay ABymMs U Ooslee MapliamMM pa3MeIaroT
IIPOMEKYTOUHYIO IUIOMIAIKY. B 3aBUCMMOCTH OT BBICOTHI 3JJaHUS U JITIMHBI JIECCTHUYHBIX Mapiuen
TaKUX IJIOMIAJJOK MOXKET OBITh HECKOJIBKO.

[TIo HampaBieHUIO OCEBOW JIMHWU JIECTHUIBI YCIIOBHO MOKHO Pa3JelUTh HA INpSMbIE U
OBOPOTHBIE. Eciii oceBast JIMHUSA JIECTHUYHBIX Mapllied HE MEHSAET CBOEr0 HAIPABJICHUS, TO
TaKas JIECTHUIIA HAa3bIBACTCS MPAMOM, HE3aBUCUMO OT TOTO, COOPYKAETCS JIECTHUYHAS IIONIAIKa
WIA HeT. DTO caMble MPOCThle B W3rOTOBJICHMM M Hambosee Oe3omacHble B SKCIUTyaTalluu
necTHULB. [Ipyu Bcex CBOMX JTOCTOMHCTBAaX MpSMbIE€ JIECTHUIIBI MIPU UX OOJIBIION JITMHE MOTYT
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3aHMMAaTh 3HAYUTEIBHOE II0JIE3HOE MPOCTPAHCTBO IOMELICHHUS, OCOOEHHO MpU HEOOJBIIOM
ykinoHe. Ecimm ke oceBas JMHHUS MEHSET CBOE HAIPABIICHUE, TO TakKas JICCTHWUIIA HA3bIBACTCS
IIOBOPOTHOM WM BUHTOBOM. B Tex ciydasx, Korjga IOCi€ JIECTHUYHOW IUIOLIAJAKU Mapluu
pacxonsaTcs B pa3HbIe CTOPOHBI, TAKasl JICCTHULA HA3bIBACTCS PACIIALIHOM.

Puc. 2.

[ToBOpOTHBIE JIECTHUIIBI MOTYT OBITh TIPAaBBIMH M JIEBBHIMH B 3aBUCUMOCTH OT
HaIpaBlIeHUsI 0CEeBOI TUHUH. BBIOOp MOBOPOTA JIECTHUIIBI 3aBHCUT OT TJIAHUPOBKH MOMEIIEHUS
U OTIpEeNeNsIeTCs] HHANBUAYaTbHO B KAaXJI0OM KOHKpPETHOM citydae. Kpome 3Toro, B 3aBUCHUMOCTH
OT yrja TOBOPOTa JIECTHHIIBI MOTYT OBITh YETBEPTHOOOPOTHBIMHU, TOIYOOOPOTHBIMU U
KpyroBbiMU. [1OBOpOTHBIE JIECTHHIIBI COOPYXKAIOT JUIsI SKOHOMHH TIOJIC3HON TIJIOMIAIU JOMA.
OpaHako MOBOPOTHI CHIXKAIOT YA0OCTBO MOJI30BAHUS JIECTHUIIEH U O€30MaCHOCTD MEePEMEIICHUSI.
[TosToMy OOBIYHO cTaparoTCs YMEHBIIUTH KOJMYECTBO MOBOPOTOB A0 MHUHUMYyMa. CaMbIMHU
pacupoCTpaHEHHBIMU JIECTHUI[AMU B HWHJWBHUAYaJIbHOM JKUJIOM CTPOUTEIBCTBE SIBIISIIOTCA
JIBYXMapIleBbIe TOBOPOTHBIC JIECTHUIIHI.
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Puc. 3. (a) wvemeepmvobopomuas iecmuuya ¢ NPOMeHCymouHou
NIOUAOKOU,
(6) uemsepmb0OOPOMHASL IECMHUYA C 3ADEHCHBIMU CIYNEHAMU.!
1 - mapw necmuuysl, 2 - yuacmok 3abedicHvlx cmynenetl,; 3 - niowaoka, 4 —
nepuia

IToBopoTHBIE JE€CTHUIBI 0€3 NMPOMEXKYTOUHOH IUIOMIAJKU COOPYXKAIOT C 3a0€KHBIMU
CTYNEHsMHU. 3a0eKHbl€ CTYNEHHU - 3TO CTYNEHM, Y KOTOPbIX BHYTPEHHSS CTOpPOHA YK€, YeM
HapykHas. HopmanbHas mMpuHa CTYIEHH B 3TOM ciydae COOII0JIaeTCs TOJIbKO B LIEHTPAIbHOM
UX YacTU BJOJb OCEBOW JIMHUU JIeCTHULIBL. [Ipu coopyxkeHnn 3a0€XHbIX CTYNEHEH CyIeCTBYIOT
OTpe/ieIeHHble OIpAaHUYEHUs, CBA3aHHBIE C YAOOCTBOM M OJKCIUTyaTanue jecTHUIbl. Tak,
IIMpUHA CTYIIEHU B CaMOM Y3KOM €€ KOHIIe He JToJikHa ObITh MeHee 10 cM, a B LIEHTpaJlbHOH ee
yacti — He MeHee 20 cMm. Ecnu necTHUIla COCTOMT M3 OJHUX 3a0€XHBIX CTyNEHEH, TO OHa
Ha3bIBAECTCSI BUHTOBOI.

Ilo Buay wWCHONB3yeMBIX MAaTEpPUATOB JIECTHHUIBI MOTYT OBITh OETOHHBIMH,
METAIJIMYECKUMH, JIEPEBIHHBIMU M KOMOWHHUPOBAHHBIMH. BpiOOp MaTepuana LETUKOM U
MIOJIHOCTBIO 3aBUCHUT OT KOHCTPYKTUBHOI'O PEIICHHUS JIECTHUIIBI, TU3aHHEPCKOrO 3aMbICIia, MECTa
€€ YCTaHOBKH U YCJIOBUH 3Kcmutyatauuu. Hampumep, nepeBsiHHbIE JIECTHUIIBI HE 11€71€CO00pa3Ho
YCTAQHABJIMBATh B MOMEIIEHHUSIX C IMOBBIIIEHHOW BIAXHOCTbIO. CpOK CIyKObl TaKUX JIECTHHIL
PE3KO COKpaTHUTCs, a B IMpollecce 3KCIUTyaTallud MOJI BO3ACHCTBUEM MOBBIIIEHHON BIIaYKHOCTU
MOTYT BO3HHMKHYTh HEXenaTeiabHble JaedopMaliM W pa3pylICHUs, eNaollfe JECTHUILY
HeOe3omacHoil. B TakoM MecTe MpakTU4YHEW COOPYAMTH OETOHHYIO WIIM K€ METaNInYEeCKYIo
JIECTHHILY, Ha KOTOPYIO BJjlara He TaKk CUJIbHO BO3JECHCTBYET.
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HO KOHCprKTI/IBHOMy HCIIOJTHCHHU IO CyH_[eCTBYIOT JICCTHHUIIBI C KOCpraMI/I, TCTUBaAMHU
WJIM BUHTOBBIE C IEHTPAJIbHOM CTOMKOM.

TeruBamu Ha3bIBAIOTCS HeCyllue OPYCKH WM OalIkM, K KOTOPBIM CTYIEHH MPHUMBIKAIOT
cOoKy. Ecnu ke cTyrneHu JioxaTcsi Ha OpyCKH WJIM OaJIKU CBEPXY, TO TaKue OPYCKH Ha3bIBAKOTCS
KOCOYpaMH.

Puc. 4. Jlecmuuyvr ¢ memusamu u kocoypamu
a - memuswbl, 6 — KOCOYpbl.

JIeMEHTHI JIECTHHIL.

JlecTHHIIa COCTOUT M3 HAKIIOHHBIX U TOPU3OHTAIBHBIX YaCTEH, KOTOPbIE COOTBETCTBEHHO
HA3bIBAIOT MapiiaMd ¥ IUIOIIAIKaMd. B CBOIO ouepenb Mapil COCTOMT W3 HECYIIeH Oanku
(TeTuBa, KOCOYp) U CTYIEHEH, KOTOPBIE ABISIOTCS OCHOBHBIMU 2JIEMEHTAMH JIECTHHIIBI.



33

o T, T e
S,
o

——

e e

=l

Puc. 5.Cocmasnvie wacmu necmnuyol
1 - mapw; 2 - nnowaoka; 3 - necywas oanka (memusa), 4 - cmynenu, 5 -
OMNPABHAs CMYNeHb, 6 - BbIXOOHASL CMYNeHb, 7 - NOOCMYNEHOK, 8 - NpOCMynb
CMYyneHu.

Crynenn. IlepBas cTyleHb JIECTHUYHOIO Mapllla Ha3blBA€TCA OTIPABHOM, a MOCIEIHSASA
— BBIX0AHON. OObIYHO (hopma M pa3mepbl OTIPABHOW CTYNEHHM OTIMYAIOTCA OT OCTaJIbHBIX.
Takue cTyneHu Ha3bIBalOT (QpU30BBIMHU. MeXIy OTHpPAaBHOW M BBIXOJHOW CTYNEHSMHU
pacrnojaralorcs IpOMEXKYTOUHBIE CTYNEHHU, KOTOpbIE MO CBOEW (opMe MOTYT OBITh MpsMBIE,
npsIMble CKOLIEHHbIE, KIMHOBHUIHBIE (MK 3a0€XHbIe) U ayroodpasneie. [1o cBoel KOHCTPYKIMH
CTYNIEHH MOTYT OBITh IJOCKOCTHBIMM CIUIOIIHBIMH, NPOQMINPOBAHHBIMU CIUIOIIHBIMU U
CKBO3HBIMU. BEpXHIOI0 FTOPU30HTAIIBHYIO IIOCKOCTh CTYIIEHEH, OCTAIOLLYIOCS OTKPBITON IIPU UX
IIEPEKPBITHH, ITPUHATO HA3BIBATh IPOCTYIBIO, @ Pa3HOCTh BBICOT MEXIY ABYMsI IPOCTYISIMUA —
MOJICTYIIEHKOM WJIM 3ariyIiIMHOW. MOXET TakKe BCTPETUTHCS TEPMHUH «CBEC», BOBHHUKIIHUN OT
HEOOXOJUMOCTH MPU KOHCTPYUPOBAHUU JIECTHUI] MHOTJA MPUOEraTh K MPUEMY MEPEKPHITUS B
IUTAHE HUKHEW MTPOCTYINH MPOCTYIBIO, PACIIOI0KEHHOM BBIIIIE.

IIpocTynu B JECTHUYHOM Mapllle PacloiararT CTPOro TOpU30HTanbHO. llepenunii yron
HAKJIOHAa CTyNEHEeW He JOoJDKeH mpeBblmarh 1—1,5°. B nmpoTuBHOM ciyyae Takue CTYNEHU
CTaHOBATCA onacHeIMH. M, Kpome Toro, Biara, CKaluIMBarOIIAsACA B yIUIy MEXAY HMPOCTYNbIO U
MOJCTYIIEHKOM, B 3MMHEE BpeMs NPOHHUKAET B IIEIU M 3aMep3aeT, paspymas JiectHuny. s
TOT0 YTOOBI MOMNaJaroIIas Npy yoopKe Biara He CKaluIMBajach B 00JIaCTH MOJCTYIEHKA U JIETKO
yOupainach, nepeiHsas KpoMKa IPOCTYIHU JTOJIKHA ObITh HEMHOTO HIbKe 3aaHei. OCOOeHHO 3TO
IPaBUJIO KAacaeTcsl HAPYKHBIX JIECTHUII, HA CTYIIEHU KOTOPBIX MOMaaaeT atMocepHas Biara.

Mapu JiecTHHIBI. MapiiemM Ha3bIBalOT HENPEPBIBHBIN PsAJl CTYNEHEHN, pacoNOKEHHbIN
MEXIy JBYMS YPOBHSMM WM JIECTHUUHBIMM Iulomiagkamu. Ilo cBoell mpoekuuu B IUIaHe
JIECTHUYHBIE MapIlId MOTYT OBITh MPsIMbIE, KOChIE U KPUBOJMHEIHBIE. B TIecTHUIA COCTOUT U3
HECKOJIbKMX Maplleil, TO NEPBBI MapIl Ha3bIBAIOT OTIIPABHBIM, a MOCJIEIHUI, COOTBETCTBEHHO,
— BBIXOJHBIM. JIMHMS, pacrnonoXkeHHasi OOBIYHO MOCPEIUHE JIECTHUYHOTO Mapiia, Mo KOTOpoi
MOJAHUMAIOTCA HIIM OIyCKAalOTCsA I10 JIECTHMIIC, HA3bIBAaCTCSA JIMHUEHM BCxona. B ciydae
KPHBOJIMHENHBIX Maplle, y KOTOPBIX Kpas CTYINEHEW He SBISAIOTCS MapajuleIbHBIMH, JTUHUS
BCXO0/1a TOJDKHA pacroiaraThCsi B 001acTH pabodel MOBEpXHOCTH, IIMPUHA KOTOPOI MpEBBIIIaeT
IIOJIOBUHY Pa3Mepa MPOCTYIIH.
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Puc.6. 1 - goixoonoti mapwi; 2 - omnpaenou mapui, 3 - 1uHUs 8CX004.

Jlecthnunass  miaomaaka. JlecTHuyHas — miomiafKa — MOPEACTaBIseT  COOOi
TOPU30HTAJIBHBIA y4aCTOK, PACIOJIOKEHHBIN MEXKIy ABYMsI MapiuaMmu. JIECTHUYHbBIE TUIOMAIKU
MOTYT OBITh UYETHIPEXYTOJbHBIMU, MHOTOYTOJIBHBIMU JTHOO MMETh KPUBOJIWHEHHYIO (hopmy B
CBOEH TOPU30HTAIBHOU MPOEKINU. Pa3mMepsl TIIOMaA0K JOJKHBI OBITh COpa3MEpHBI C JTHHOM
YyenoBevecKoro mara. Mx ninHa oObIYHO paBHSAETCS MIUPUHE JIECTHUYHOM KJIIETKH, a IMPUHA —
mupuHe Mapiia. [loatoMy, ecnu HampaBjieHHWE Maplied B IJIaHE MEPIEHAUKYISPHO APYr K
Ipyry, TO IUIOMIaJKa OOBIYHO HMeeT (opMmy KBaapaTa, a €Clid MapIiid TapajjelbHbI, TO
IIonIaika UMeeT GopMy NMPAMOYTOJIbHUKA WIIN MOTYyKpYyTa.

IIpocBer mexny mapmamu. [IpocBer Mexay mapinamu (puc. 7) mpeacTaBisieT coOoit
MIPOCTPAHCTBO, OCTAOIIEECS CBOOOHBIM MEXy BHYTPEHHUMHU KpasMH JIECTHUYHBIX Mapiiend u
wiomanok. I[lo cBoeit ¢opme B TUIaHE MPOCBETHI MOTYT OBITH KBaJApPAaTHBIMUA HIIU
MPSIMOYTOJIbHBIMHA, OJTHAKO OBIBAIOT JIECTHUIIBI, y KOTOPBIX TMPOCBET HUMeeT GopMy
napajuiesiorpaMMa, TpeyrojibHUKa, Kpyra Wid 3JUIANca. B mpOCTOPHBIX NOMEUIEHUSIX MPOCBET
MEXK]ly MapliaMHi MOKET UCIOJIb30BaThCA B ICKOPATUBHOM IIJIaHE.
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Puc. 7. Buowvl npoceemos medicoy mapuiamu.
a - npoceem K8aopamuoti popmwi, 6 - npoceem 0y2000pa3noil popmol; 6 -
npoceem 6 popme kpyea, 1 - npoceem, 2 - aucpm, 3 - necmuuunviil maput, 4 —
naowaoxa.

JlecTHHYHAs KJIeTKA. JIECCTHUYHOW KJIETKOW Ha3bIBAIOT MOMENIEHUE, TIE PACIOIOKEeHa
nectHuna. CTOPOHBI JIECTHHIIBI, OTPAHUYUBAIONINE €€ C O0EMX CTOPOH, HAa3bIBAIOT IIEKAMU
nectHUlbl. Hapy)kHas 1mexa JIECTHHIIBI 0OpalieHa B CTOPOHY CTE€HBI, @ BHYTPEHHSIST — K KJIETKE.

JlecTHUYHas KIJIETKa C TPOCBETOM MEXKIY MapliaMH XapaKTepu3yercs OoNbIIoif
0003pUMOCTBI0, €€ eCcTeCTBeHHOe ocBeleHue Ooisee rhdextuBHo. Kpome Toro, B mpocsere
MO>XHO Pa3MeCTUTh JAEKOPATUBHBIE CBETUJILHUKHM WIIU JIPYyTUE 3JIEMEHThl MHTepbepa. Ho uaine
BCETO B IIEJIIX DKOHOMHH TOJIE3HOW TUIOMIAAN pa3Mephl MPOCBETA CBOAST K MHUHHUMYMY HIIA
B0OOIIIe 00X0asTCs Oe3 mpocBeTa. PekoMeHIyeTcst BbIIEP)KUBATh MPOCBET MEXAY MaplliaMd B
npeaenax 10—30 cm, kak HanboJIee MPUEMIIEMBIN IS 3TaHUH ¢ MaJbIM KOJMYECTBOM JITAKEH.
B »TOoM ciiydae mpocBEeT MOXKET OBITh HCIIONB30BaH IS pa3MEIIEHUS B HEM TMEPUIHHOTO
OTPaXJACHUS U JICKOPATUBHBIX CBETUIILHUKOB.

Ileperopoaka uwim crep;kHeBasi cTeHa. [leperopoaka unu crepkHeBasi CT€HA — 3TO
1eabHas WM CKBO3HAs KOHCTPYKIIMS, BCTPOCHHAS MEXIY JICCTHUYHBIMH MapIiaMu WU
MJIOIIAJIKAMK U Pa3Jeisolasl X MOJTHOCThIO WM YacTU4HO. [I[puMeHeHne cTep>KHEBON CTEHBI,
KaK TPaBUJIO0, BEI3BIBAETCS MOTPEOHOCTHIO OTMIOPHOTO KPETUICHHUS JICCTHUIIBI.
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IlepuabHoe orpaxaeHue JecTHUIbI. Ha3zHaueHne NMepUIbHOTO OrpakJACHUSI JIECTHULIBI
3aKioyaeTcss B oOecriedeHMHM O€30MacHOCTM W CO3JAaHMSI MAaKCHUMAaIbHBIX YAO0OCTB Mpu
nepeMenieHny Jroaei. Kpome Toro, mepuiabHOE Orpax<ieHHe WrpaeT OOoJBIIYyI0 pPOJib B
JIEKOpaTUBHOM OGOpMIICHHH JiecTHUIBI. [lepunbHoe orpaxkaenue BbeicoToir 90—110 cm
YCTaHABJIMBAETCS IO KpasiM MapIIed M JIECTHUYHBIX IUIOIIAJOK: U B CBOEM BEPXHEW 4YACTH
JIOJDKHO 3aKaH4YuBaThCsl NOpydyHeM. [lopydeHb MOXET yCTaHaBIMBATBCS HE TOJBKO Ha
orpaxkaeHnu. EcCiii JIECTHUYHBIA MapIl pacroyiOKEeH BIOJb CTCHBI, TO MOPYYEHb MOXET OBITh
3aKpEIUICH U Ha CTEHE.

OcHOBHbIE HOPMBI, IPABUJIA U TPeOOBAHUS NMPHU NPOEKTUPOBAHUM JIECTHHII.

lupuna Mapmieil M IUIOMIAJAOK OIpPEACTSeT MPOMYCKHYIO CIHOCOOHOCTH JIECTHUIIBL.
[upuHa OTHENBHOrO Maplia Ha3HAYaeTcsl B 3aBHUCUMOCTH OT TpeOOBaHHM MOKapHOU
0e30MacHOCTH (IBaKyalliu) U MPe/oIaraéMbiXx rabapuToB MEPEHOCUMBIX BEILEH.

MuHnuMaibHasi IUPHHA Maplia: JUid BHYTPUKBAPTUPHBIX JecTHUIL — 800Mm, s
JIBYXATXKHBIX 3MaHuid — 900MM, AJIg KWIBIX 3MaHUN OoJblnei dTaxHocTH — 1050Mm, s
oO1ecTBeHHBIX 30aHuil - 1350MM.

MaxkcumajibHasi IIMPUHA MAPIIA: 1151 KUIbIX 31aHuid — 1400MM, 17151 OOIIIECTBEHHBIX —
2400mMm.

IIupuHa JeCTHUYHBIX IJIOMIAJ0K JI0DKHA OBITh HE MEHEe IIMPUHBI MapIlia U He MEHEee
1200mm.

KoanyecTBo cTryneHeii B 0HOM Mapiue J0DKHO ObITh He MeHee 3 u He Oonee 16.
Yucno crymeHeil B maplie peKOMEHAYeTCS MpelycMaTpuBaTh HEYETHOE, TaK KaK YeIOBEKY
yno0Hee HaYMHATh U 3aKaHYMBATh JBHUKEHUE 10 JIECTHULIE OJHOU HOTOM — JIEBOM WJIM TIPaBOM.

PexoMeHniyeMblil yKJIOH JieCTHMIBI HAXOAUTCS B Tipenenax 1:2 —1:1,75.

Pa3smepnl cTyneHeil JJeCTHUIl B KIJIBIX M 001eCTBEHHBbIX 31aHuAX: «H» - He Goiee
19¢cMm, «B» - He MeHee 26 cM. [[1s1 BHYTPUKBApTUPHBIX JIECTHUL] COOTBETCTBEHHO 20 U 23 cM.
J1st moiBasIbHBIX M YepAauHbIX JiecTHUIl — 21 u 21cm.

BbicoTa cTyneHeii B mpeaenax OJHOTO Mapilia He JOJDKHA paziudarbes Oojee ueM Ha
SMM, 4TO 00ecTieunBaeT PAaBHOMEPHBIN YKIIOH 110 BCEMY MapIiLy.

IupuHa cTyneHH OCHOBHBIX JIECTHHMII JAOJDKHA ObITH He MeHee 250mm. J[ns mecTHwil,
BEJYLINX B HEXHIIbIE IOMEIICHHUS, BBICOTA U IIUPHUHA CTyNEeHeH MoKeT ObITh 200MM.

3a0e:xxHble CTYNeHM Ha BHYTPEHHEH TpaHUIE MOJE3HONM LIMPUHBI JOHKHBI HMETh
npocTymb mupuHOi He MeHee 100MM, a Ha cpellHel JIMHUK Mapilua - He MeHee 260MM.

Paguyc KpuBU3HBI CpeHENH TUHUHM Mapiia ¢ 3a0€KHBIMU CTYNEHSIMH JIOJDKEH OBITh HE
meHee 30 cM.

BbicoTa orpaxkaeHuii (mepmi1) MeXySTaXHBIX JIECTHUL AOJDKHA ObITh He MeHee 0,9M,
JUISL JIECTHUIl BbIcOTOM Oomee 12m — 1,1Mm. i JIECTHUI[ HCTHOJB3yeMBIX JI€TbMH, BBICOTA
orpaxaeHuil pekomenayercs 1,5M.

OTcyTCcTBHE OTPaKIEHUIl JOMYCKAETCs TOIBKO ISl JIECTHHIL, COCTOSIIIMX U3 5 CTymneHel
1 MEHEe.

Metoabl pacyera JIeCTHHLI.

CymecTByeT HECKOIBbKO (OpPMYJT ONpeeNeHHsI ONTUMAIBbHOTO COOTHOIIEHUSI pa3MepoB
IPOCTYIEN U MOJACTYNEHKOB, KOTOPBIE CIIYKAaT JJI MPaBUJIBHOTO pacyeTa JIECTHHUII.

1. ®opmyJia, oOCHOBaHHAs HA JUIMHe mara. JinHa mara yenoBeka coctasisieT ot 60 110
66 cM. B cpeneM — 63 cm. Mcxops u3 3Toro, y100CTBO JIECTHHUIIBI OTIpeessieT popMyna

2H + B =63+ -3 cm.
rae B — mmpuna crynenn,
H—sBbIcoTa cTynenu
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IIpu yBennueHun BbICOTHI OACTYIEHKA Ha 1 CM Ha/l0 coKpalaTrh MUPHUHY NPOCTYIN Ha
2 cM, Npu 3TOM YKJIOH yBenuuutcs. [Ipu GomblieM yKJIOHE HMPOCTYIb CTAHOBHUTCS CIUIIKOM
Y3KOM, a TP MEHBUIEM YKJIIOHE — IIPOCTYIIb U3JIMIIHE IUPOKAas.

2. @opmyJa yano0cTBa MO3BOJISIET ONPEACIUTh YKIOH, KOTOPBIM TpeOyeT HauMEHbIINX
3aTpat CUJI MPHU MOABEME T10 JICCTHHIIE.
B-H=12¢cwm.

3. ®opmy.ia 6€30MACHOCTH
B +H =46+-1 cMm.
bezomacHOCTh cITycka TO JIECTHHUIIE 3aBUCUT B IEPBYIO OYepelb OT MPABHILHOTO
Ompe/ieNieHUsT pa3MepoB MPOCTYHH. IIpH CIUIIKOM MaJIeHbKOW IIUPHHE MPOCTYIH BO3HUKAET
OMACHOCTh COCKATh3bIBAaHUS HOTH, TIPU CIIUIIKOM IIUPOKOH MPOCTYIH MPH CITYCKE YEIOBEK KaK
OBl 3aBHCACT Ha KPAKO CTYICHH.
s pacuera mapaMeTpOB JICCTHHIIBI, YAOOHOW IS XOIbOBI, NMPUHUMAETCS YKIIOH
Mapiia B npeaenax 1:2 — 1:1,75.
3Hasi YyKJIOH M BBICOTY Mapiia H, ompesenseM JIMHY €ro rOpU30HTATBHOTO 3aJ0KCHUS
B. Ilpu yxione mapia 1:2 JuiMHA ero 3aJI0KeHHS, K IPUMEPY, ONPEIEIUTCS 10 hopMyIie
H/L=1/Y
OTKy/1a

L=H*Y,
rae Y — 3HaMeHaTeIb OTHOCUTENbHOW BETMYMHBI IPUHATOIO YKJIOHA Mapliia.
3areM pacCYMTHIBAETCS KOJIMUYECTBO CTYMEHEH B Mapiiie 1o (popmyre
X=L/B+1.
rae X — KOJIMYECTBO CTYIIEHEH,
L — mymHa 3an0xeHus Mapiia.

Pa3genuB BeiCOTY Mapiiia Ha KOJIMYECTBO CTYNE€HEM, IOJIyYHM BBICOTY cTyneHn H.

Pacyetsl rabapuToOB JIECTHUI] C 3a0€KHBIMU CTYICHSIMH, BUHTOBBIX JISCTHHII, JISCTHHI] C
4eTBepTHOOOPOTHBIMU MapIiiamMu 0oJiee CI0XKHbIe, OHU MPUBOJAATCS B CIICIMATBHON JIUTEpaType
I10 JICCTHUIIAM.

Pacuer BUHTOBOM JIeCTHUIBI

[Ipexne Bcero, cieayer OnpeaeauTh rabapuTsl MpoeMa B MEPEKPHITUH (OT ITOTO 3aBUCHUT
JUTMHA TIPOCTYIN) U PACCTOSTHUE MEXIY dTakaMu (OmpenessieT KOJIMYeCcTBO crymneHel). Takke
HEOOXOIUMO MPOAYMAaTh YroJl 3aKPYYHBaHMs BUHTOBOW JeCTHUIIBL. [Ipy MpOX0KaeHUH MOTHOTO
Kpyra 1o BHHTOBOMW JICCTHHUIIE Bbl 3aKaHYMBAETE JBM)KCHHE B TOM K€ TOUYKE MO TOPU30HTAIIH,
OTKyJa ero u Hadaiau. Eciu Bbl CTpOUTE JIECTHUILY NTOCEPEIUHE MTOMEIIEHUS, BXOJ Ha JIECTHUILY
M BBIXOJ] C HEE MOXXHO YCTPOWUTH B JIFOOOM ymoOHOM Mecte. OJHAKO €Clu BbI IJIAHUPYETe
YCTaHOBKY JIECTHUIIBI B YTy WM BO3JIE CTEHBI, 00paTUTe BHUMaHNE HA HANPaBIIEHUE BpallleHUs
W ONpeleuTe TOUKY BXOJa W BBIXOJA C JICCTHHIIBI, BIOJHE BEPOSITHO, YTO BaM MPHUIETCS
oTKazaTbcsi OT 360° BpamieHusi JECTHUIBI M B3SITh 3a OCHOBY JApyroud yroia. B mgomax
MaHCapJAHOTO THIA HYXHO YYE€CTh BBICOTY IO TEPEKPHITHS, YTOOBI HE YIApHUTHCS TOJOBOUM O
KOHCTPYKIIMU MaHCapbl, KaK IPU JIBU>KEHHUH, TaK U MPU BBIXOJIE C JIECTHUIIBIL.

[Tepen cTpoUTENHCTBOM JIECTHUIIBI HY)KHO COCTaBUTH MPOEKT, B KOTOPOM OIPEAEIISIOT
JUIMHY TPOCTYNH U KOJWYECTBO cTymneHel. [Ipeanonoxum, 4To Mbl MPOEKTUPYEM BUHTOBYIO
JIECTHUILY C YIJIOM noBopoTa 360°, nuamMeTpoM 2 1 BBICOTOM 3 M.

[Ipuctynaem K MpOEKTUPOBAHUIO JIECTHUIIBL. [[TMHA OKPY>KHOCTH JIECTHUIBI 00OPOTOM B
360° wucuucnsercas mo Qopmyne: L =2nR. JlnuHA OKPYXHOCTH TIO JIMHUH JIBUXKCHUS
BbIuucisercs mo popmyne L =2xr, rie r =2R/3, Tak kak cpeaHsisi TUHUS JBUKCHUS 110 BUHTOBOMN
JIECTHUIIE HAXOJUTCS Ha PACCTOSHWM 2/3 pamuyca JIeCTHUIBL. TakuM 00pa3om, IMHA
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OKPYXKHOCTH TI0 CpeIHEeH TUHUM IBWXKEHHUS cocTaBUT L =4nR/3 = 4x3,14x1000/3 = 4187 mm
(4,19 m).

OTUMH  BBIYUCICHUSIMUA MBI TOJYYUIIM Pa3BEPTKY JIECTHUIIbI, COOTBETCTBYIOIIYIO
00bI4HOI onHOMapiieBoi necTHuie. [Ipu BbicoTe 3Taka (OT mojia 10 moja) 3 M palMoHaIbHO
NPUHATH BBICOTY Iara ctymneHek paBHoi 150 mmm 200 MM, TOra KOJMYECTBO MOABEMOB OyeT
20 wim 15. [Ipeanonoxum, 4T0 OCTAHOBUIIMCH HA BapHaHTE JIECTHULI ¢ 15 nmoabemamu. s 15
noapeMoB TpeOyeTcst 14 crymeHek, mocneaHss 15 crymeHbka OJHOBPEMEHHO CIYXKHT
JECTHUYHOW Tomaakor. [IupuHy mocienHeil CTyleHu Mbl MOXEM HMPUHSATh PaBHOW IIMPUHE
JBYX PSAIOBBIX CTyIEHEH MO0 TpeX—4eThIpeX. 3/1eCh BaAKHO MOHSTH, YTO BCTYIAas HA MEPBYIO
CTYIEHb, O0IIasi BHICOTa YMEHbILIAETCS Ha BHICOTY CTYIIEHH, a B JIECTHHUIIAX C TOBOPOTOM Ha 360°
HaJ rosoBoil miomanka. [Ipu 15 nogbemax jgecTHULBI BBICOTA KaXKIOW CTYNEHBKH, [10JIy4aeTcs,
no 200 MM. 3HAuUWT, OpPU BBICOTE 3Ta)xa 3 M Mbl MOXXEM JONYCTUTh YCTAaHOBKY IUIOLIAJKU
mupuHON B 4 cryneHu. [lonHABIINCE HA YETBEPTYIO CTYNEHbKY, Mbl TepsieM 800 MM BBICOTHI, a
HaJl TOJIOBOI ocTaeTcs ele 6oiee 2 M.

Boluucnum mupuHy NpoOCTYNH HAIIeW JIECTHUIBI 1O CpeaHed JuHuM JBkeHus. OHa
JOJKHA MOAYUHATECS Gopmyrnam: 2a+b = 600...640 mm unu atb = 450+£20 mwm. [loxacraBmusis
BBICOTY CTYIEHbKHU B (DOPMYJIBI TIOJIy4aeM, YTO MIMPUHA MPOCTYIH 0 TIepBOH (popmyie T0mKHA
OobiTh B mpenenax 200-240 mM, mo BTopoit 230-270 MM. A 4TO MBI UMEEeM Ha caMoM jeie?
Henum juny paseptku 4187 mm Ha 14 crynenek, nosydaeM 299 MM. D10 pasmepsl
CTaHJAPTHOMW JIECTHULIBI MPOJAIONICICSA HAa CTPOUTEIBHOM PBIHKE, Mbl €€ HECKOJbKO HU3MEHUM,
MOCKOJIBKY CTYIICHbKA JJIsSI TAKOW BBICOTHI MTOJIbEMA HE MPOXOIUT MO (hOpMyJIaM SPrOHOMHUKH —
OHA CIUIIKOM INWpoKas. B Hell momyuaercs yBenuueHHas mmpuHa mmara (2x%200+299=699
BMecTo 620 mm). LlemecooOpa3HO JOBECTH KOJIMYECTBO MOabeMOB A0 17 (16 cTymeHek muitoc
wiomaaka). Torga mupuHa TpOCTynmu cocTaBuT: 4187/16=262 MM, a BbICOTa MOABEMOB
3000/17=177 mm. Ilpuuem 16 moxsemoB Oynyt o 177 MM, a caMblif IepBbIA OABEM Ha 9 MM
Hwke — 168 MM (168+16x177=3000 mm). DOTH pa3Mmepbl CTYNEHEK YIOBJIETBOPSIOT
TpeOOBAHUSM SPTOHOMHUKH U TMO3BOJIAIOT HAM CJENIAaTh BEPXHIOK IIOMIAJKY IIUPUHON JIO TISITH
CTYIIEHEK, MOCKOJbKY MOJHUMAsCh IO JIECTHUIE, MBI MOXEM I03BOJHUTH cebe MOTepSATh B
BBICOTE JI0 OJJHOTO METpPa, & 3TO KaK MUHUMYM 5 MOJbEMOB.

Heo0OxonuMo 106aBUTH, UTO TOJICYET KOJTUYECTBA CTYIIEHEK BEAETCS OOBIYHBIM METOIOM
nonbopa. Hago mpocTto nenauTh BHICOTY ATaka Ha pa3HOE KOJMYECTBO MOJBEMOB U CMOTPETH,
KaKye IMOJIy4aroTCs pa3Mepbl BBICOTHI W IIMPUHBI CTYNEHEK M KaK OHU COOTBETCTBYIOT
HOPMATHBHBIM (opMyliam, TO €CTh IIMpPUHE Iara 4denoBeka. Korga BbICOTa JIECTHUIBI HE
nenutcs 0e3 ocTaTKa Ha KOJUYECTBO MOABEMOB C TOYHOCTHIO JO MIIJTUMETpA, CIEIyeT
YBEJUYHUTh WM YMEHBIIUTH BBICOTY MEPBOW CTyneHu. Pa3Huila B pasmepax He mpesbimaeT 10
MM, TO €CTh NpPaKTHYECKH He3aMeTHa. Bce ocTanbHbIE CTYNEHBKM Mapiia JOJDKHBI OBITh
a0COIIOTHO OJIMHAKOBBIMM Kak IO IIMPUHE, TaK M MO BbIcoTe. Heboiblioe OTKIOHEHHE MO
BBICOTE MEXIY MEPBOM CTYNEHBKOH M OCTaJIbHBIMHM JOMYCKAETCS MOTOMY, YTO MBI HE MOXEM
KapJIMHAJILHO M3MEHUTH BBICOTY ATa)ka: OHA Takas, Kakas OHAa eCTb. MBI MOXXEM €€ HEMHOTO
MOJAMPABUTH TONIIMHAMHU HAMOJBHBIX TMOKPBITHI U MOJOTHATH BHICOTY, YTOOBI OHa 0e3 ocTaTka
JIEJINIIAaCh Ha BBICOTY MOABEMOB, a €CJIM 3TO HEBO3MOXHO, TO U3MEHUTD BBICOTY MEPBON CTYIIEHHU.
Pacuer mmpunbsl mpocTymeit Oonee nosuieH. MBI BcerJga MOKEM CIIeTKa YBEIHYUTh WU
YMEHBILIUTh Pa3Mep JECTHHUILIBI B IJIaHE, CJIENIaB BCE CTYNEHbKU OJJMHAKOBOW IIMPUHBI, TEM OoJiee
4TO peub uaeT o0 ocratke He Oosiee 10 MM. B BHHTOBBIX JeCTHHUIAX €lle MpoIle, 37eCh BCE
CTYNEHbKH 3a0€XHbIE U JeNIaloTCid OTKPBHITHIMH (0€3 MOJCTYNEHKOB), TO €CTh CTYNEHBbKU
«3aberatoT» apyr mona apyra. HesHauuTenbHOE YIIMPEHHE MPOCTYNEH HHUKAK HE CKaKeTcs,
HWKHSIS CTYIIEHbKA IPOCTO UYTh TIy0XkKe «3a0€XKHUT) MOJ] BEPXHIOK0.

[Iupuny npocTynu 1Mo JUHUU JIBUKEHUS OMPENETUIN, TENEePh HaM HYXKHO pacCUUTaTh
MUPUHY CTYNeHH B Y3K0M dYacth. CTymeHHM OOBIYHO HAaHM3BIBAIOT Ha CTalbHYIO TpyOy
muametpoM 50 MM, IS YBEIMYEHHUS JKECTKOCTH CTOWKM M (DUKCHUPOBAHUS CTyNEHEeW Ha
OTIPEIETICHHOM BBICOTE MEX]Iy CTYNEHbKAMHU BCTABJISIOTCS CTAJIbHBIC TUIIB3bl M BHITOUCHHBIC Ha
TOKapHOM cTaHKe maiiobl. CienoBarenbHO, OOIIMN TUaMETp LEHTPAJIbHOW OMOPHOW CTOMKH
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Oyzer yBenmuueH. Kpome Toro, B y3KOM dYacTu cTymeHU OyJeT NIPOCBEpPJIECHO OTBEPCTHE
nuameTpoMm 50 MM, 4TOOBI CTyleHbKa HE cloMajach, €€ HYXXHO PacUIMpUTh, J00aBUB BO BCE
CTOPOHBI BOKPYT OTBEPCTHS IO pa3Mepy, paBHOMY ogHOMY auametpy (50 mm). Takum obpazom,
MOJIy4aeTcsl, YTO IIMPHUHA Y3KOM YacTH MPOCTYyNH B MECTe KperjieHUs K oOcaaHoi TpyOe
coctaBut 50+50+50=150 mm.

PaccuutbiBaeM MIMPUHY HPOCTYNU B IIMPOKOM YACTH CTymeHeW. J[muHa OKpy»KHOCTU
coctaBuT: L =2nR =2x3,14x1000 = 6280 mm. KonuuectBo cryneneit — 16 (17 moabemMoB).
3HaUMT, MIMPUHA MIPOCTYIH B IIUPOKOHM YacTH CTyreHeu Oyaer paBHa 6280/16=393 mm. Urak,
pacyeTHbIe pa3Mepbl mpocTynu cryneHeit (puc. 60) coctaBistor B y3koi yactu 150, nmo auHuM
JIBIDKCHUsI (Ha PacCTOSIHUM JBYX TpeTed paauyca) — 262, B mupokodt yactu — 393 mwm.
CryrneHb MOKHO M3TOTOBUTH MO 3TUM pa3Mepam, HO B PEaTbHOCTH (OpPMY CTYIEHH YIPOIIAIOT,
COEIUHSS JIMHUM Pa3METKHU IIUPOKOU M Y3KOW 4acTW MPOCTynu. Pazmep MUpUHBI MPOCTYIH MO
JUHUM JBW)KEHUS TP ITOM yBenuuuBaercsi. OJHAKO 3TO MHUMOE YBEIMYEHUE, CTYIIEHb
JNEHCTBUTENbHO CTAHOBUTCS ILIMpPE, HO KOIJa JIECTHUIA OYyJeT MOJHOCThbIO cOOpaHa, IIUpHUHA
NOPOCTYNH 1O JIMHUM JBMKEHUs Oyner paBHa pacdeTHOW. CTYNEHBKH MPOCTO «3a0eryT» apyr
noJ1 Apyra.
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Puc. 8. Pacuem pasmepos npocmynu 8UHmMo80U 1eCMHUYbL.

He 3a0piBaeM, 4TO mosiydeHHbIE HaMU pacueTHbIE pa3Mepbl CHPaBEIMBBI TOJIBKO JUIS
panuyca necTHULBI paBHOMY 1 M. [Ipu n3meHneHun paauyca Ju0O MPU U3MEHEHUH IMOJIOKEHUS
JUHUM JBUKEHUs, HalpuMep, NpHUHSIB ee paBHOM R/2, pasmepsl mpoctynu OyayT APYTrUMH.
[Touemy MOHO M3MEHHTH IOJIOKEHHE JUHUU JABWXeHua? [loromy, 4To yeroBeKk BOOOIE He
MOYKET HEOCO3HAHHO XOJUTh CTPOrO MPSIMO JIMOO M0 HAPUCOBAHHOM WJIM BOOOpPaXKaeMOU JIMHUM.
B BUHTOBBIX JIeCTHHLAX, T€ CTYHNEHHM KIMHOOOpAa3HbIe, pa3Mep MPOCTYNH YMEHBIIAETCS OT
Hapy>KHOW T'paHUIbl JIECTHULIBI K €€ 1eHTpYy. Kak Obl Mbl HE pacCUMTHIBAIM JTUHUIO JABMXKECHUS,
OJlHA HOra BCE€ pPAaBHO HJET IO IIMPOKOM YacTU CTYINEHHW, JApyras Io Yy3kol. MHorue
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W3rOTOBUTENIM BUHTOBBIX JIECTHMI[ JABHO NEpECTAd 3ayMbIBATbCS HAJ 3TUM BOMPOCOM U
JIenaroT CBOM JiecTHUIBI ¢ moabemamu 200 mMm (14 crymeneid, 15 moabemoB), a IUpHHA
IIPOCTYIM Y HUX IIOJy4aeTCsl TAKOM, KAKOM ITOJIy4aeTCsl B 3aBUCUMOCTH OT AUAMETPA JIECTHUIIBL.
YenoBek, MONb3YIOIIUNACS JIECTHULIEH, caM HailzeT, rae eMy yaoOHee UITH, OMKe K Kparo HIn
OJIMKE K TICHTPY.

Bce BbienpuBeieHHbIE pacyeThl BEJIUCh MO JJIUHE OKPYXKHOCTU M AOyr. B cBs3m co
CJIO’KHOCTBIO IIPUMEHEHUS ITUX BEIUYMH IIPU HATYPHOM pa3METKe CTYIEHEH, B pacyeTax JIydlle
UCIONB30BaTh XOpabl. JlnmHa Xopasl Bbluucisercs mno Qopmyine c=2Rsina/2 . Tem, komy
BBIYHCIICHHS C CHHYCAaMH Ka)KyTCSl CIMIIKOM CJIOKHBIMH, MOKHO OTKAa3aTbCsl OT TAKOTO pacyera
U CYUTATh XOPJIbl PABHBIMU COOTBETCTBYIOIIUM JAJUHAM JYT, HO YYTUTE, YTO CTYHNEHH MPHU 3TOM
OyIyT mHMpe, 4eM HYKHO, CIeI0OBATEIIbHO, U HABUCAHUE UX APYT HAJ JPYroM OyAeT OOoJbIIe.

Jlns onpeneneHus: pa3Mepa BEpXHEW CTYNEHU — JIECTHUYHOM IJIOIAIKHA HYKHO MTOHSATb,
KaK JieCTHUIa Oy/leT OpUEeHTUPOBaHA B MOMEIICHUH. JIeCTHUIA KpyTJiasi, €6 MOXHO MOBEPHYTh
KaK YroJHO U 00ecreuuTh yJO0OHBIH 3aX0/ Ha Hee, HO MPHU 3TOM HYXKHO MPOIyMaTh, KaK CAeNlaTh
C HEC BBIXO. PasMepH IJIOMAAKHU BBIYUCIAIOTCA, UCXOJAA U3 INIAHUPOBKU BTOPOT'O 3Ta)Xa.

K pyrame Ascm s e Uy e

eODe

Hasdprmnae sarmeusu e naness.

ol

Puc. 9. Bapuanmul pacnonoscenus 1eCmHU4YHbIX NI0UWAOOK BUHIMOBLIX
JleCmHuuy
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3AHATUE Ne 7
Hcnonb30BaHue TMIICOKAPTOHA B IU3aH-TIPOEKTe.

Leab — u3ydyeHue ycTpoicTBa TMIICOKAPTOHHBIX KOHCTPYKIUH.

3agaua - BbIIONHEHHE (parMeHTa IUIaHAa »dTaxa o@uca, BBHIIOJIHEHHUE pPACUYETOB
NOTPEOHOCTH MAaTepHaioB, HEOOXOMUMBIX il OOJIMIIOBKH CTEH, YCTPOWCTBA MEPETOPOJIOK,
MOJIBECHOTO MOTOJIKA U COOPHOT'O OCHOBAHUS M0JIa KOHKPETHOTO MOMEIICHHUS.

9Tanbl BLINOJHEHHS 3aJaHU:

- BBIYEPTUTH IJIAH MOMEILICHUS;

- BBIYEPTUTH Pa3BEPTKHU CTEH MTOMEILICHHUS;

- mpousBecTH pacuet JuctoB I KJI, HeoOX0oauMBIX JIsl OOIIMBKY CTEH TOMEIICHUS;

- MPOM3BECTH pacyeT CTOCYHBIX M HAIPaBIAOMUX Npoduiield, HEOOXOIUMBIX IS
OOIIIMBKH CTCH IIOMEIIICHHS;

- mpousBecTd pacder kosmuectBa JUCTOB ['KJI HEOOXOMUMBIX /i OOIIMBKU ITOTOJIKA
ITOMEIIICHMS.

- MPOU3BECTH pacueT NpodriIei 1l OOMIMBKH MOTOJIKA TTOMEIIICHHMS.

- BBIIIOJIHUTH YEPTEHKU OCHOBHBIX MOHTAKHBIX Y3JI0B.

['unicokapToH — JMCTOBOM MaTepuaa, COCTOAIIMI M3 OrHECTOMKON THMIICOBOM
CEpJIIIEBUHBI U KAPTOHHOHN OOJIMIIOBKH.

Puc. 10. I un.commeH

JInsi IpOYHOCTH M IOXKAPOCTOMKOCTH THIIC apMUPOBAH CTEKJIOBOJIOKHOM. [ 'MrcoBas
cepaueBnHa cocrasinsger Oosiee 9/10 o0melt Maccel JHMCTa, OCTAIbHOE — IPOYHBIN
IPECCOBaHHBIA  OONMIOBOYHBIM KapTOH. B KOHCTPYKIMSX TUIICOKApTOH Kpemar K
METATIMYECKOMY KapKacy caMope3aMu WJIM 0CO00 MPOYHBIM KIIEEM.

I'uncokapToH ynadyHO coderaeT B ce0e IMpeKpacHble KOHCTPYKTHBHBIE XapaKT€PHCTUKHU,
AKOJOTUYHOCTh U TMPOCTOTY 00paboTku. ['mrcokapToH aOCOMOTHO OE3BpeeH, HE COACPIKUT
TOKCHYECKUX BEIIECTB, HE TOPUT, OTJIMYHO TMOIJIOUIAET 3BYK, PETyJIMPYET BIAXHOCTh B
noMenieHuu. /{7 WCIONb30BaHUS B TOMENICHHAX C TOCTOSHHO BBICOKOW BIIQXKHOCTHIO,
HarpuMep B BAaHHOM KOMHaTe, CyIeCTBYET BJIaroCTONKask pa3HOBUIAHOCTb.

Buabl runcokaprona.

B nactosmee Bpemss B Poccum B OCHOBHOM HCIIOJIB3YETCSI THUIICOKApPTOH (PUHCKOTO
(Gyproc), memenkoro wiu oredectBeHHOro (KTUI'M Knauf>) mpousBoactea. Ilo
KJaccu(uKauy nocneaHel GupMbl BBITYCKAIOTCS TUIICOKapTOHHbIE JIUCTHI peryisipusle (I'KJT),
Biaroctoiikue (I'KBJI) u ornecroiikue (I'KJIO). [1o Tuny npomosibHBIX KPOMOK — € MPSIMBIMU



42

kpoMkamu (IIK) n yronuennsiMu kpoMkamu ¢ nuneBoid ctopons! (YK, ITYK) ans Toro, uroGs ¢
MOMOIUIbIO TOCTEAYIOUIETO MIMATIEBAHUS MOKHO ObUIO MOJTHOCTHIO CKPBITh LIBBI.

Haubonpiiee pacmpocTpaHeHHe MOMYYrJId JHCTHI pasmepom 2500 x 1200 MM u
ToamMHON 12,5 MM. PerynisipHblii THIICOKapTOH HMMEET CEpbld IBET, OH HCMOJIb3YETCA IS
MOBEPXHOCTHOW OTJENIKHU, B KaUeCTBE OOJIMIIOBOYHOTO CIIOS /ISl CTEH U IMIOTOJIKOB.

Bnaroctoek  rumcokapToH  3eineHoro  mBera. Pa3dymeerca, eciu  TpeOyercs
JIOTIOJIHUTENIbHASL BJIArOCTOMKOCTb, B IOMEIICHUH IMPUMEHSIOT T'MIPOU3OJSIIMOHHYIO KpPacKy,
TPYHTOBKY, IUTUTKY. Y pa3iN4HbIX MPOU3BOAUTENECH MOKHO BCTPETUTh HECKOJIBKO 0003HAUCHUIN
OCHOBHBIX THUIIOB rurcokaprona. Hanpumep, pupma Gyproc 0603Ha4aeT CTaHIAPTHBIN JIUCT KaK
GH, Bnarocrorikuii kak GNI, noBeimennoi npounoctu kak GEK, BeTpo- U Biaro3amuTHbIA —
GTS, pecraBpanmonusiii — GN. Tommmua B MHJUIMMETpax yKasbiBaeTcss mugpoil. Pazmepsr
BBIOMparoTcs u3 psaaoB: 600,900,1200 mm it mupunsl, 2400,2520,2560,2700,3000,3300, 3600
MM JJIs1 JJIMHBI.

Berpewaercst o6o3Hauenne «Ktun X>> m LKtun C>>. ['mncokapron tuna X oOmagaer
YIY4IIEHHOW OTHECTOMKOCThIO Ojaromapsi BKIIOYEHHUIO BOJIOKOH cTekioTkaHu. Eme Oonee
nokapoctoek tun C (ymyumeHHbld X). Takol rMICOKapTOH MPOXOAMUT UCIBITAHUS B YCIOBUSIX,
MMUTHUPYIOUIMX peaibHbId Mmoxap. Marepualibl 3TUX JBYX THUIOB MPUMEHSIOTCA s
[IEPETOPOJIOK U CTEH.

Tabnmma 13
Homemommypa TR
HanueHoBIHAE I peT KapToHa Ha ]I]I?_;III'{'?“:“:_'::#QE'__
'Kl Cepulii Cunmii
KB JeneHnaii Cuumii
K10 Cepulii K.pacHwii
[EJIBO JeneHkli K pacurii

FI/IHCOKapTOHHI)Ie JIMCTBI BBIITYCKAIOTCA € Pa3JIMYHBIMHA TUIIAMU IIPOJOJIBHBIX KPOMOK.

Tabnnna 14
DCEAT KPOMER I'en (GoaxHaueHnE
| Ilpaman kpoMKa K
e Vrouenuan ¢ mHueBoi VK
M CTOPOHE! KPOMES
‘_\ Monyxpyrnas ¢ nHueEodi TUIK
b M LT CTOPOHE! KPOMER
Momykpyrnas W yToHeHHasn
| C MHLEEOH CTOPOHE TUIYEK
KPOMEZ
| 3aEpyTNeHHAN KPOMEKA K

Tuner KPOMOK I'MIICOKapTOHHBIX JIMCTOB.
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IIpoduian moa neperopoaKu.

[leperoponku U MHBIE KOHCTPYKIIMHM C MCIOJIB30BAHMEM THIICOKAPTOHA CTPOSTCA Ha
OCHOBE KapkacoB, coOpaHHbIX u3 mnpodwmiei. CraHmapTHble NPOPWIN BBITYCKAIOTCS U3
OIIMHKOBAHHOMW CTaJM, ATFOMUHUS I IJIACTHKA, OBIBAIOT JUIMHOM OT 2,5 1o 6 M. CrangapTHas
nuHa npoduten coctasisier 2750, 3000, 4000, 4500 mm. IIpodunm w3 ONMMHKOBAHHOW CTaIH
HauOoJee MPAKTUYHBI: JICUICBBI, MPOYHBI, JIETKO MOHTHPYIOTCS. Hepeako uX HM3roTaBiIMBaIOT
HEIMOCPEICTBEHHO TMOJI MOTPEOHOCTH MOHTaka Ha MNPOQPMIETHOOYHBIX CTaHKaX U3 CTald
tonuuHon 0,5-0,7 mMm. Ileperoponku u MHbIE KOHCTPYKIMM C MCIOJIb30BAHUEM TI'MIICOKAPTOHA

CTPOSATCSI HA OCHOBE KapKacoB, COOpaHHBIX U3 MPOQHUIICH.
A2 3 o - e Y

e s

Puc.11. Kapracol uz npoghuneti

Cmoeunvie npogpunu (IIC) umeror C-obpazHyro (opMy u ciayxar B KauecTBe
BEPTUKAJIBHBIX CTOCK KapKacoB, TNpPEAHA3HAYCHHBIX [UIS THUIICOKAPTOHHBIX IE€PETOPOJIOK.
MoHTupyercss CToeuHbli Mpopmwib B Mape ¢ COOTBETCTBYIOIIMM I10 pa3Mepy HAaIpaBIIsIOLINM
npoduem.

['eomeTpuueckue pa3mMepbl CTOCUHBIX TPOQHIIeii

Mpodune

Pazmep
nc so MC 65 Mnc7s nc 100

axb (Mm) 50x50 65x50 T5x50 100x50
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Puc. 12. Yemanoexka cmoeunoco npoghuns

Hanpasnarowue npogunu (ITH) umeror I1-00pasHyio Gopmy u Ciy)ar B KadecTBE
HaIlpaBJIAOIWX I CTOCYHBIX HpO(bI/IJIeﬁ, a TAaKXKE I YCTpOﬁCTBa INEPCMBIUCK MECKAY HUMHU B
Kapkacax Meperopojiok M OO0JIHUIIOBOK. MOHTHPYIOTCS B Mape ¢ COOTBETCTBYIOIIUM IO Pa3Mepy
[1C-tipopuiem.

Tabmuua 15.
['eomeTpryeckue pasMepbl CTOCUHBIX IPODUICH
Mpodune
Pazmep
[H 50 [MH 65 [H 75 [MH 100
axb (Mm) 50x40 65x40 T5x40 100x40

TTH - npopan.

Puc. 13. Ycmanoexa nanpasiaiowe2o npoguns

Ilomonounwiii npogune (II11 60/27) nmeer C-06pazHyto GopMy U CIIYKHUT B KadecTBe
BEPTUKAJIBHBIX CTOEK KapKacoB, IPEIHA3HAYEHHBIX JUIsI OOJHMIIOBKM TUIICOKAPTOHHBIMHU
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aucTaMu. MOHTHpYyeTCs B ITape C COOTBETCTBYIOLIUM I10 Pa3MePy MOTOJIOYHBIM HaAIPABJIAIOIINUM
npodunem (ITH 28/27).

st xpernenus [I1-npodusst Kk OCHOBHOM cTeHE MPUMEHSETCS MPSIMOI 1O/IBEC, KOTOPBIN
3aKperuIsieTcst Ha Ipoguiie Ipy IOMOIIY IIYPYIOB, a K 0OJUIIOBBIBAEMON CTEHE — MPU MOMOLIH
mobeneit. [locnme 3akperuieHust MpsIMOTO MojBeca K MpOo(UiIo HEOOXOAWMO BBICTYIAIOIINE
KOHIIBI [T0JIBECA OTOTHYTb WIH YIaIUTh.

Ipasmoil noance

'
M
I

j‘ Nl MIT-upoduin

Puc. 14.

Yemanosxka nomonounoco npoguis

MoHTa%K MeTaJIJIOKOHCTPYKIMH.

MOHTHUPYIOT CTE€HBI M TEPETOpPOJKH TOCJIEe OKOHYaHHS BCEX CTPOUTEIBHBIX pPadoT,
CBA3aHHBIX C IPUMEHEHUEM KHUJKUX PpacTBOPOB, HO JI0 BBIIOJHEHHUS] YHUCTHIX I10JIOB.
PaccMmoTpuM nociie1o0BaTenbHOCTh ONEepaluid.

[Ipexxne Bcero HEOOXOAUMO MPOU3BECTU PA3METKY BO3BOAMMBIX Ieperopoaok. CHavana
€e BBIMOJIHAIOT Ha MOJIy (MPH 3TOM MOKHO MCIIOJIb30BaTh HIHYpoOOiHOE mpucnocoOieHue).
3areM mpu MOMOUIM OTBEca 3Ta pa3MeTKa IMEepeHOCUTCs Ha NoTosnok. Ha Hampasnsiomue u
NPUCTEHHbIE CTOCUYHbIE MPODUIN HAKJIEUBAETCs yIpyras 3ByKOU30JIALMOHHAS JICHTA.

Hanpasnsromue npouin, coraacHO pa3MeTKe, Kpenarcs A0eNsIMU ¢ I1aroM OJHH METp
K Oy M MOTOJIKY. TakuMm ke 00pa3oM MOHTUPYIOTCS NPHUCTEHHBIE CTOEYHbIE MPOQUIIH.
OcrasibHble CTOEYHBbIE MPOQUIN HAPE3al0TCSd UCXOJS U3 BBICOTHI MOMEUIEHHS C JIOMYCKOM (B
CTOPOHY yMeHbIIeHus ) He 6omee 10 Mm.

Jlanee, ctoeunbie mpoduin ycTaHaBiIuBaloTcs ¢ maromM 600 MM B BEpXHHUE U HUKHHUE
HaMpaBJIONUMEe U 3aKPEIUIIIOTCS METOA0M MpOoceukd wiu mypynamu. IIpm HeoOxoaumocTu
CTO€YHBbIE MPO(WIM MOTYT OBITH CKpEIUIeHBI ApYyr ¢ apyrom BHaxjectky (mus IIC 50 — 0,5
metpa, i I1C 75 — 0,75 merpa, ans IIC 100 — 1 metp).
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Puc. 15. Ob6ruyoska KupnuyHwlx, OEMOHHBLIX UIU  UHBIX  CIMEH
euncoxapmornuvimu aucmamu (I'KJI) no memaniuueckum npoghunam

1 — euncoxapmonnuwll ucm;

2 — ITH-npogunv,

3 — IIC-npoghuns;

4 — kpoHwmetit;

5 — nenma;

6 — 3azop Ha HeposHOCMb CMeHbl

WU UHIHCUHEPHbBLE KOMMYHUKAYUU,

1 — eepmemux

Puc. 16. Kpennenue nanpasnsarowux npogunei
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Puc. 17.Ycmanoexa cmoeunvix npoguneti 6 hanpasisioujue

Merammnueckuid kapkac MoxxeT ObITh oOnmmoBan I'KJI B omun wmmu nBa cnos. Kax
IPaBUJIO, OOJIMIIOBKA B OJAMH CJIOW IPOM3BOAUTCS IO OAMHAPHOMY METANIMYECKOMY WU
JIEpeBsIHHOMY Kapkacy. OONHIIOBKa B J[Ba CJIOSl MOKET OBITH BBIIIOJIHEHA KAaK MO OJUHAPHOMY,
TakK ¥ 10 IBOMHOMY METaNINYeCKOMY HJIU IEPEBSIHHOMY KapKacam.

Bec ogHOro KBajgpaTHOro MeTpa CTEHbI COCTAaBIISIET MPUMEPHO 25 KI HpU OOJIMIIOBKE B
OJIUH CJIOH, U B JBa pa3a Oosblie, eciy OOLUIMBKA TMIICOKAPTOHHBIMM JIUCTAMU IPOU3BOJIUTCS B
JBa Cios. MakcuMalnbHas BBICOTa TEPETOPOJKH MOXKET KojiebaThcsi oT 4 mo 6,5 merpa B
3aBUCUMOCTH OT €€ KOHCTpYKLHUHU. UeM Ooibliie NONepeyHoe CeYeHnEe MPUMEHSIEMbIX CTOSUHBIX
npoduieil 1 yemM MeHbIIEe UX 1Iar, TeM OOJIbIIEH BHICOTHI MOXKHO BO3BECTU NIEPETOPOJIKH.

ITomuMO  3TOro, BO3MOXKHO  MCIIOJIb30BAaHME  METAUIMUECKUX  mpoduied u
TUIICOKAPTOHHBIX JHMCTOB JJIsi OOJMIIOBKH YK€ CYLIECTBYIOIIMX HJIM 3aHOBO BBICTPOCHHBIX W3
JIpYyTUX MaTepualloB CTE€H M Ieperopofok. /Jlius Takux ciaydaeB HMeeTcs HECKOJIbKO
KOHCTPYKTUBHBIX perieHuid. [Ipexie Bcero, MOKHO MPOCTO MPUKIEUTh TUIICOKAPTOHHBIE JIUCTBI
WIN THIICOBbIE KOMOMHUPOBAHHBIE (C M30JIALIMOHHBIM MAaTEPUAIOM) ITaHEIU HEMOCPEICTBEHHO K
0a3o0Boii cTeHe. B naHHOM cilyyae MakcuMaibHas BbICOTAa OOJIMIIOBKHM OMPEIEINISETCS BBICOTON
JMCTa TUIICOKAPTOHA UM KOMOMHUPOBAHHOM MaHelu.

O0mmBKa Kapkaca.

[Tocne cOoOpkM METATITUYECKOTO KapKaca MOXXHO MPHUCTYIaTh K ero odmmuske. [Ipexae
BCEr0, Ha POBHOM MOBEPXHOCTH INpPH MOMOIIU CIEHUAIBHOIO Pe3aKka WM OCTPO OTTOUYEHHOIO
HO’Ka HE0OXO0/IMMO Hape3aTh I'MIICOKAPTOHHBIE JINCTHI B COOTBETCTBUU C BBICOTOW MEPErOPOJIKH.
CHauana pa3pe3aercsi Hapy KHbIH €10 KapTOHA M HaJpe3aeTcs TUICOBBIN CepIeUHHUK.

3areM JUCT YyKJIaJbIBaeTCs Ha Kpail CTOJIa, THIICOBBIM CEpICYHMK IEepesaMbIBaeTCs, U
CJIOM KapTOHa Ha OOOpPOTHOM CTOpOHE Takxke paspesaercsa. llomyduBiiascs KpoMKa
oOpabaThiBaeTCsi pyOaHKOM. 3ajeiKa IIBOB B MECTaX CTHIKA JIUCTOB MOJKET BBITIOJHATHCS C
IOMOIIBIO apMUpYyIolled JieHThl win 0e3 Hee. COOTBETCTBEHHO, pPa3IMYalOTCs U METOMbI
00pabOTKN KPOMOK.

Ecnu ucnonb3yeTcst apMupyromas JeHTa, Heo0XoIuMo pyOaHkoM cHATh Ha kpomke I'KJI
dacky moj yriaom 45 rpaaycoB Ha OHY TPETh TOJIIMHBI JucTa. CION KapTOHA B MECTE YKJIAJAKU
apMUpYIOIIEH JIEHTHl yJanseTcs, Kpas KapTOHa 3alIKypuBatoTcsa. Eciau moB BeImonHseTcs 0e3
NPUMEHEHUs apMHpPYIOIel JIeHThI, (packa CHHMaeTcs MoJ yriiom 22,5 rpaayca Ha JB€ TPETH
TOJIIMHBI JTUCTA, Kpasi KAPTOHA TAKKe 3alIKYpHUBAIOTCS.
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Puc. 18. a,6 Obpabomka KpomMoK uncoKapmoHHbIX JUCTO8

ITocne noaroroBkn I'KJI MoXHO mpucTynaTh K HMX MOHTaXy HENOCPEICTBEHHO Ha
METAIJIMYECKMM  Kapkac. [ MIICOKapTOHHBIE JIMCThl YCTAHABJIMBAIOTCS BEPTUKAIBHO U
3aKpeIUIAIOTCS Ha Kapkace camope3amu ¢ marom 250 MM, IpH 3TOM BEpXHHME KPOMKH IUIOTHO
OPWKHUMAKOTCA K MOTONKY. KperuieHne npou3BOAUTCS OT yrja, MO JABYM B3aUMHO
HEepHEHIUKYIPHBIM IPYT APYTy HalpaBICHUSAM.

CBepxy U CHM3Y THMIICOBBIE IaHEIM KpPENATCS HENOCPEACTBEHHO K HaNpaBIIsSIOLIUM
npoduIsM Ha pacCTOSIHMU He MeHee 10 MM OT KpOMKH (eciii KpoMKa He 00JUII0BaHa KapTOHOM,
paccTosiHUE CIeNyeT yBeIUYUTh 10 15 MM). MecTomnonoxkeHue mypyrna-caMmopesa onpeiesseTcs
IPO/IOJIBHBIMU KaHaBKaMH Ha MOJIKE CTOEYHOI'O IPOQUIIS.

[Ipn wucnosnb30BaHUM CaMOPE30B U DJIEKTPOAPENIN CO CHEUUAIbHOM HACAaIKOW WU
HIypyIoBepTa MpeABapUTEIbLHOIO CBEpIIEHUsI OTBEpCTHIl He TpeOyercs. B mporecce MoHTaxa
HEO0OXOUMO CIIEUTh 32 TEM, YTOObI LIypyIbl BBOPAUMBAJIUCH B TMIICOKAPTOHHBIE JINCTHI O]
OPSMBIM YIJIOM M 3aXOJUIN BIIIyOb Ipouiist He MeHee yeM Ha 10 M.

l'onoBku camopesoB cienyer yrammmath B Toimy ['KJI Ha riyOuny He Menee | MM u
3allNaKieBblBaTh. Ecnu mypyn nedeKkTHBIN, WM OH HENpPaBUJIBHO pa3MEIlEH, €ro CileayeT
yJaJIUTh, I10CJIE€ YETO TOCTAaBUTh HOBBII HAa PacCTOSTHUU OK0JI0 50 MM OT IIPEXKHETO.

B Tex cnywasx, Korja B IIOJIOCTh TEPErOPOJKHM  YKIAAbIBA€TCA 3BYKO- WU
TEIIOU30JISIIMOHHBIM MaTeprai (IEHOMOIUCTUPO WM MUHBATa), HEOOXOIUMO MPETyCMOTPETh
UX HaJEKHOE KPEIUIEHNE. DTO MOKHO CZEJIATh IPU ITOMOIIM BKJIAJBIIIEH U3 TUIICOKAPTOHA UIIU
dbparMeHTOB CTOEYHOTO Tpoduiasi MeHblero cedenusa. [locie 3akperieHus JIMCTOB
TUIICOKAPTOHA HAa METaJUIMYECKOM KapKace MOKHO IPHUCTYNATh K 3aJEJIKE IIBOB B MECTax

CTBIKOB.
1 2

3 4
Puc. 19. Vknaoxka usonayuonno2o mamepuana
1 — cmotixa (11C);
2 — exnadviu 11C;
3 — exnaoviu (I'KJI);
4 — munepanvHas eama

'uncokapTOHHBIE TUCTHI, UCTIONB3YEMbIE JIJISI OOJHMIIOBKH, UMEIOT YTOHIIEHHBIE KPOMKH
st popmupoBanus 1mBoB. lllmaTenem Ha CTBIK HAaHOCWUTCSA CIIOW IIMakieBKH. Jlajee omXHUM
JBU)KEHUEM CBEPXY BHM3 YIIOKECHHAs IINAKJIEBKA BBIPABHUBAECTCS, U €€ U3JIMILKU YIAISIOTCS.
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3areM, HE JOXKHUAASICHh 3aTBEPJEBaHNUs, Ha IIMAKIEBKY YKJIaJbIBAE€TCS apMUpYOILas JIEHTa, IpU
JTOM ILIATE]IEM OHA BAABIUBAETCA B MACCy LINAKJIEBKU.

Puc. 20. Yknaoka apmupyroweti 1enmoi nogepx wnaxkiesxku

bonee mmpokuMm mmaTeneM Ha apMHUPYIOIIYIO JIEHTY HAHOCHUTCA €€ OJUH CJIOH
HIMAaKJIEBKU, KOTOPbI Ha3bIBA€TCS HAKPHIBOYHBIM, WM BbIpaBHUBarouuM. [Ipocoxmuii 1moB
MOJIBEPraeTcsi JOMOTHUTEIBHOW 00pa0OTKEe C HWCIONB30BAHUEM 3aTHPKH WM HaXIagyHOU
OyMmarw, mpy 3TOM HEOOX0IUMO H30eraTh MOBPEXKIEHUS O0JIUIIOBOYHOTO KapTOHA.

Puc. 21. Buinonnenue Hakpbl80UHO20 CJlOS

Korpa oO0mmumBKa HOpPOM3BOIMTCS B JiBa CJIOSl, BHYTPEHHMH MOKHO BBINOJHATH U3
TUIICOBBIX IaHeNed ¢ MpsAMBIMU KpOMKaMu. B aToM citydae KpoMku oOpaOaThIBalOTCSI TAKUM K€
o0pa3oM, a Juid BBINOJIHEHUS IIBAa MPUMEHsETCs OoJiee MMPOKUIl, YeM OOBIYHO, HAaKPHIBOUHBIN
CJION ILMAaKJIEBKH. JTO 00YCIAaBIMBAETCS TEM, YTO IPU UCIOIb30BAaHUU APMUPYIOLIEH JIEHTHI,

npuMenutenbHo K ['KJI 6e3 yTOHUEHHBIX KpPOMOK, BO3MOXHO OOpa3oBaHHE HEOOIbIION
BBITYKJIOCTH.

Puc. 22. Obpabomka obwuexus osa cnos I’ KJlc npamvimu kpomxamu

[Ipu HamuuuMu B MEPEropojke BHEIIHUX YIJIOB NMPUMEHSIOTCS YriaoBble mpodmiu. OHu
YCTaHABIMBAIOTCS HA MPEABAPUTENBHO YJIOKEHHBIM CIOM IIIAKIEBKH U CBEPXY HAKPBIBAIOTCA
elle OJHUM cioeM. BHyTpeHHue yribl 00pabaTbIBarOTCS INMAKIEBKOW M 0(OpMISIOTCS
COTHYTOM MOJ NPSIMBIM YIJIOM apMUPYIOIIEH JIEHTOM.
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Puc. 23. Obpabomxa enewnux yenos

IIpy BBHINOJIHEHMHM MEPETOPOJAOK IO pPacCMaTPUBAEMON HaMU CUCTEME 3a4acTylo
TpeOyeTcss YCTpPOHCTBO MABEPHBIX NMpPoeMOB. B 3ToM ciydae OOKOBbIE OINOPHBIE CTOCYHbBIE
npodMIM yCTaHABIMBAIOTCA MCXOJS W3 IIUPUHBI JBEPHOM KOpOOKH. CBepxXy MOHTHPYETCS
JOTIOTHUTEIBbHBIA HANPaBIsOMUi Tpoduib (OTKPHITON YacThio BBEpX). Jlanee, Mexay BEpXHUM
U JONOJHHUTENbHBIM HANpPaBISIONIMMUA NPOQWIAMU yCTaHABIUBAeTCA (PparMeHT CTOEYHOTO
npoduis, Ha KOTOPOM OyJIET pacnoiararbCs CTHIK TUIICOBBIX MaHEeNeH.

Puc. 24. Ycmpoiicmeo 0eeproco npoema
1 — IIH-npogunv na nomonke;,
2 — wypyn LN;
3 — onopuwie I1C-npogpuu

Ecnu npousBoauTcss 0OIUIIOBKA B J[Ba CJIOS, TO JIOMOJHUTEIBHBIX CTOCUHBIX Ipoduiei
HaJl IBEPHOM KOPOOKOI TOMKHO OBITh Takke JBa. B 3ToM ciiyyae BHYTpeHHHH ciioi 00JIMIIOBKU
KpPENUTCs K OJHOMY CTOEYHOMY IPO(UIIIO, a HAPYXKHBIA — K IpyroMmy. BHYTpb NpuUMBIKarOIIMX
cOOKy K JBEpHOH KOpOOKE CTOEYHBIX NpoduiIed MOMEIAITCs JepEeBSIHHbIE OpYyCKH.
HenocpencTBeHHO kK 3TUM OpyckaM KpensiTCsi KOHCTPYKTUBHBIE 3JIEMEHTHI IBEPHONU KOPOOKH.

B nomnonHeHue K BhIIECKa3aHHOMY, HEOOXOAMMO OTMETHTBH €I€ HECKOJIbKO BaXKHBIX
MOMEHTOB. MHOrja MoOKeT BO3HMKHYTh CUTYyalMsi, IPU KOTOPOM MPUXOAMUTCS BBIIOJIHATH
ropusoHTanbHble cThIkM Mexay ['KJI. B aTom ciyuae rumncoBble maHenu cieayeT 3aKperuisiTh
Bpa3z0ekKy, a 1moJ o0Opa3oBaBUIMECS CTBHIKM B KauyeCTBE IMEPEMBIYEK YyCTAHABIMBATh
JIOTIOJIHUTENIbHBIE Hampasisone npopuin. Ecaum mpou3BoauTcs ABYyXCiOHHas OONMIIOBKA,
BHYTPEHHUE 1 BHEILIHUE IIBBI HE TOJIKHBI COBIA/IATh.

[1IBBI BHYTPEHHETO CJIOSI MOXKHO (POPMHUPOBATH O€3 UCIIOIB30BAHUS APMUPYIOIIEH JIEHTHI,
TOJIBKO C MOMOMUIBIO MIMAKJIEBKU. PaccTosHue MeXy HypynaMu BHYTPEHHETO CJIOsi OOJUIIOBKU
MOYKET OBITh YBEIUYEHO /10 750 MM.

B Tex cimydasx, korna neperopofkyd yCTAHABIMBAKOTCS B MOMEIICHUSAX C MOBBIIIEHHON
BJIQYKHOCTBIO, JUIsl OOJTUIIOBKHU CIIEyeT MCIIONb30BaTh BIAroCTOMKUE TUICOBbIe aHenu. Eciu ke
IIPU UCIIOJIb30BAHUU OOBIYHBIX JIMCTOB MPEIyCMOTPEHA JanbHeNas o0IMIIOBKa IITUTKOM, MecTa
BO3MOXHOTO momaganuss Ha moBepxHocTh ['KJI  Bmarm  HeoOXoAMMO  TMOABEPTHYTH
JOTIOJTHUTEIbHON TUAPOU3OIISILUN. DIEKTPUUECKHE U MHbIE KOMMYHUKALIMK CIIEYEeT pa3MelaTh
TakuM 00pa3oM, YTOOBI MCKIIOUYHUTh BO3MOXKHOCTh UX MOBPEKICHUS KpasMu Mpoduield Hiu
OCTPUSIMU IIIYPYIIOB.
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H3roroBjieHHe THYTOI0 TMIICOKAPTOHHOIO JINCTA.

JUi KpUBOJIMHEWHBIX KOHCTPYKIUH (IIOTOJKOB M IPOXOJOB) HCIOJIb3YETCS apOUHbIN
npopwis. Ceuenue mnpoduiell ykaspiBaeTcss B o00o3HaueHuu. Hampumep, HauMmeHoBaHUe
npoduinst npousBoacTBa KTUT'M Knauf>> ITH 50/40 o3navaeT: HampaBisrOmuil npoduib ¢
pasmepamu B ceuennu S50 (cnmaka) Ha 40 mM. Hampapnsromue npoduiam JenarTcs ¢
OTBEPCTUSMHU B CIIMHKE Ui Aro0enel nuamerpoM 8 MM. YTrioBble nephopHpyroTCs IO Bcei
JUIMHE OTBEPCTUSAMHU 5 MM ISl 3aKPEIUICHUS Ha YIIIy C IIOMOUIBbIO MIMATIACBKU. JINCTBI KPETsATCS
K npouisiM camope3amMH OObIYHO 0€3 MpeIBapUTEIbHOTO 3aCBEPIIMBAHUS, €CIM MCIIOJIb3YeTCs
JIEKTPUYECKUI IIypyNnoBepT WIM JApenb ¢ Hacagkoil. B 3ToM ciyuyae cpa3dy 3ameTHbI
IPEeUMYyIIeCTBAa IUIACTHUKOBBIX W AIIOMHUHUEBBIX Mnpoduieid. TosicTelil cTanpHOW Hpoduiib
camMope3 HE BO3bMET, MPHUAETCS MPEIBAPUTEIBHO IMPOCBEPIUTh HAMNPABIAIONIEE OTBEPCTHE.
["osioBKa camopesa yTalIMBaeTcsl B KApTOH IPUMEPHO Ha 1 MM, ¢ TeM 4TOObI MecTa KpeIuIeHus
MOYKHO OBLTIO BIOCJEICTBHH 3allNaTIeBaTh 3armoaiauno. KpoMe Bcex OMMCaHHBIX AOCTOMHCTB,
THIICOKAapPTOH UMEET €lle OJHO BEChbMa Ba)KHOE MPEUMYIIECTBO: OH IUIACTUYEH B YBJIAXKHEHHOM
COCTOSIHUHM, TO €CTh JIETKO MEHSET CBOIO HACAITBHO MpIMyI0 (opMy. 3a CYET 3TOr0 MOYKHO
yCTpauBaTh KPHUBOJIMHEHHbIE MOBEPXHOCTH B NOMEIIEHUHU. V30THYTBIM JIMUCT THIICOKapTOHA
1OCJ€  BBICBIXaHUS COXpaHseT ¢GopMy W MOXKeT oOpabarbiBaTbcs — (IIMATIEBATHCS,
OKpAaIlIMBAThCS), KaKk OOBIYHBIN NpsiMOil. Panuyc ruOku 3aBUCUT OT TONLIMHBI JucTa: aus 12,5
MM 310 100 cm, aag 9 MM — 50 cm. M3rubanue mnpousBoauTCs MO IIA0JIOHY, KOTOPBIN
U3rOTaBJIMBACTCS U3 TOTO K€ T'MIICOKapTOHAa WM U3 (haHepbl Ha JiepeBIHHOM Kapkace. Jluct
NPOKATHIBAETCSA 1O BHYTPEHHEH (CKMMaeMoil) CTOpPOHE WroJbYaThiM BaJIMKOM  JUIs
IPOTUBOACHUCTBUS pa3pblBaM KapTOHA MpH THOKe. 3aTeM €ro yKJaJAbIBaloT Ha TOPU30HTAIbHYIO
MOBEPXHOCTh M CMAuMBAIOT C IIOMOIIBI0 TYOKM WIJIM KHCTH, IOKa BOJAa HE MEpecTaHeT
BIUTBIBaThCS B rurc. [locine HamokaHus nuct crubaercs nmo mabinoHy. Ha BpeMsi BbICBIXaHUS
KOHIIBI (PUKCHPYIOTCS MOHTaKHBIM TIPOUIIEM.

Tabnuma 16.
3aBHUCUMOCTE MUHUMAJIBbHBIX paanycoB ruoku I'KJT ot TOJIIIIWMHBI JINCTA
ToNmHHA rTHNCOKAPTOHHOTD Panuyc crubanmns
nucTa, d Mm Cvxon narud, MM Mokpeii u3rnd, Mm
8.0 >1250 >350
9.5 > 2000 >500
12,5 =>2750 > 1000

W30THYTHII JHCT TUIICOKAPTOHA MOHTHPYETCSI OOBIYHBIM CIOCOOOM Ha KapkKace u3
apo4HOoro npo¢uisd MO0 CTaHJAPTHOIO OTOJIOYHOT0, H30IHYTOTO Ha THOOYHOM CTaHKE.

H3roroBieHne KPpUBOJIMHEHHBIX 3J1IEMEHTOB MaJjioro paauyca (paaguyc ot 100 g0 400
MM)

Janublil cioco0 (GopMuUpOBaHUS KPUBOJUHEHHBIX (OPM OCHOBAaH Ha HMCIOJIb30BAaHUU
CHeLHaTbHOTO 00OPYJIOBaHUS, MPU MOMOIIM KOTOPOTO B T'MIICOKAPTOHHOM JIMCTE TOJILIMHOM
12,5 MM, Ha ero ThUIBHOW CTOpOHE (hpe3epyroTcs MapajjiesbHble Ma3bl — WKW V-00pa3Hoii
(dbopMbl, He MOBpEXkIasi KapTOHA JIUIEBOM yacTu JucTa. PaccTosHue Mexay ma3aMH 3aBUCHUT OT
TpeboBaHUH K (opMe JIMCTa U TONIIHHBI (pe3bl. YMEHBIICHHE PACCTOSHHUS MEXAY Ma3aMu U
yBEJIMYEHHUE TOJIMHBI (ppe3bl BeAeT K (opMHUPOBaHUIO O0Jiee TUIaBHOM JIMHUHU U3TH0A.

[Topsnox pabort:
- 0T(hpe3epoBaHHBIN JHUCT YIOXKUTh HA NpPEABAPUTENHLHO 3arOTOBJICHHBIN I1a0JIOH
na3aM# BBEpPX U TIIATEITBHO OYMCTUTH OT ITBLIH;
- 3allMaKJIeBaTh Ma3bl P MOMOIIIHN IINAKICBOYHON CMECH U J1aTh €l BBICOXHYTh;
- 3aKpenuTh TOTOBEII (pparMeHT Ha KapKace;
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- Ha CTbIKH COCCIHUX 3JICMCHTOB C THIIBHOMN CTOPOHBI YCTAHOBUTH U3O0THYTLIC 110

mabsoHy cTajgbHble MoJiockl TommuHon 0,5 — 0,6 MM mupuHoi 100 MM, 3aKpenuB HUX
HIypyInamu,

- 3allIIaKJICBAaTh IBbI, a 3aTEM U BCIO ITIOBEPXHOCTD.

4. BUBJIMOT PA®UYECKHUH CIIMCOK PEKOMEHJIYEMOM
JIUTEPATYPbBI

4.1. OcHOBHas JUTEpaTypa
1. JIunkesuu, B.K. ApxutektypHas ¢pusnka : yueOHuk s By30B / B.K.JIunkesuu [u
ap.];mon pen.H.B.O6onenckoro .— Crep.u3a. — M. : Apxurekrypa-C, 2007 .— 448c.
2. Jlunkesuu, B.K. ApxurtekrypHas ¢usuka : yaeOHuk as By3oB / B. K. Jlumkesuy [u
ap.];Ilox pen.H.B.O6onenckoro .— Crep.m3a. — M. : Apxurekrypa-C, 2005 .— 448c.
bnaroemenckuii, @®.A.  ApXWTEKTypHblE  KOHCTPYKIMH  :  Yy4eOHHK  /
®.A.bnarosemenckuit, E.®.bykuna .— Wzn.crep. — M. : Apxurekrypa-C, 2007 .—
232c.

4. bnaszu, B. CnpaBounuk npoektupoBumka.CTpouTtenbHas Gu3nka : yaeOHoe mocodue 1is

By30B / B.bnazu;nep.c nem.nop pea.A.K.ConosreBa .— 2-e uza.,ucop. — M. :
Texnocdepa, 2005 .— 480c.

4.2 Jlono/HUTeIbHASA JIUTEPATYypa
1. Muxees, A.Il. IIpoexTupoBanue 31aHUI U 3aCTPOUKHU HACEIEHHBIX MECT C YUETOM
KJIuMaTa 1 SHeprocOepekeHus : Yuebd.mocobue ass By30B /
A.Il.Muxees,A.M.beperosoii,JI.H.Ilerpssauna .— 3-e u3n.,nepepad.u non. — M. : ACB,
2002 .— 160c.

2. XommeBHukoB, B.B. KituMat MeCTHOCTH M MUKPOKJIMMAT MTOMEIIEHUS : Yueb.mocooue

st By30B / B.B.XonmeBuukos,A.B.JIlykoB .— M. : ACB, 2001 .— 200c.
3. 3axaposckas, H.H. MeTeoponorus u KIIMMaToIOTHs : y4e0.11oco0ue Jist By30B /
H.H.3axapogsckas,B.B.Mnbuanu .— M. : KonocC, 2004 .— 127c.

4. UBanuenko, B.T. Onpenenenue 0CBEIEHHOCTH OMEIIEHUH €CTECTBEHHBIM CBETOM :

VYye6.mocobue mist By3oB / B.T.MBanuenko .— M. : ACB, 2002 .— 80c.

5. CHull 31-01-2003 "3nanus ®uiisie MHOTOKBAPTHPHBIE" (IIPHUHSTHI IIOCTAHOBIICHUEM

I'occtpost PO ot 23 urons 2003 r. N 109)

6. TapacoBa I'.I'. ApXUTEKTypHBIE KOHCTPYKIIMH U JIETAIIN:y4e0.-METOANIECKOe TIOCOOHeE.

7.

Mumnck, 2006. - 72c.
Opeit, X. CnpaBouHuk ctpoutens .CTpourtenbHasi TEXHUKA, KOHCTPYKIIUN U TEXHOJIOTHH.
T.1 :8 2T / X®peit [u ap.J;non pen.X.Hecrne;nep.c Hem.A.K.ConoseBa .— M. :
Texnocdepa, 2007 .— 520c.
@peit, X. CnopaBounuk crtpoutens. CTpouTenpHas TEXHHMKA, KOHCTPYKLUUH H
texnosioruu. T.2 : B 2 1. / X.®peii [u ap.];mon pen.X.Hectne;mep.c Hem.A.K.ConoBseBa

— M. : Texnocdepa, 2007 .— 344c.

4.3. llepuoguyeckue u3IaHus
Acconmanus naxkeaepoB ABOK. Beatwsiiiust. Otoruienne. KonnunmnonupoBanue :
XypHan no oTonjaeHnto, BEHTUISIIUY, KOHJUIIMOHUPOBAHUIO BO3/1yXa, TEINIOCHA0KEHUIO
U cTpouTenbHOM Ternodusnke / Accoruarus naxxeHepoB ABOK .
Mexnynapoanas accounnanus "Coro3 quzaiinepoB". Apxurekrypa. CTpOUTEIbCTBO.
Huzaitn / MACA.
ITpoext Poccust : Poccuiickuil CTpOUTENBHBIA KaTaJIOT.
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Academia. ApXUTEKTypa 1 CTPOUTEIHCTBO.
[IpoekTt Poccus : Poccuiickuii CTpOUTEIbHBINA KaTaJor.
SALON -interior : Yactaslit uHTEpHEp POCCHu.

1

Wnewn Bamero nqoma : [Ipaktuyeckuii xxypHan / Yapen. 3AO"Canon-Ilpecc".

Cam cebe macrep .

4.4. IlporpammHoe obecnneuenne 1 MHTEepHeT-pecypcebl
[TporpammHoe obecrieueHue:
MS Oficce 2003/7
Windows XP/Vista/7 no nporpamme MSDN AA
Adobe Creative Suite 5
Archi CAD
Autodesk 3ds Max
Autodesk AutoCAD
CorelDraw 13/14/15
Internet Explorer

WHTEepHET-peCypChI:

Merteoposorudeckuii cipaBounuk http://meteorologist.ru
Kapra knumaronoruu http://map.teploov.ru
Dnexkrponnas oubmuoreka http://www.bibliotekar.ru

4. VIHTepHeT-NpOEeKT, MOCBAIICHHBIN HOBAaLIUAM B cepe nu3aiiHa Www.novate.ru

5. 2. XKypnain 00 apXxuTeKType U Au3aiiHe HHTEpbepoB WWW.archinovosti.ru
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