MUWHHCTEPCTBO OBPA3OBAHUS 1 HAVKU POCCUICKON ®EJEPALIIN
®EJIEPAJILHOE 'OCY JAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE
YUPEXXJIEHME BBICIIEI'O [TPOPECCUOHAJIIBHOI'O OBPA3SOBAHNS
«POCTOBCKHUI I'OCYJTAPCTBEHHbBIN CTPOUTEJIbHBIN YHUBEPCUTET»

C.JI. Ilymenko, E.C. ®unb

IIpakTUKYM 1O JUCHUILINHE
«be3omacHoOCTD KU3HEAeATEJILHOCTHY
HHKEHEPHbIEC pelIeHUs N0 00ecneYeHU o
0e3omacHoCcTH TpyAa

Ymeeporcoeno pedakyuoHHo-u30amenbCKuM co8emom
YVHU8epcumema 6 Kkavecmee y4ebHo20 nocoous.

Pocros-Ha-/lony
2014



YK 613.6, 628.5
IT

Penienzent: goueHT kadeapsl
«IIpou3BoacTBEHHAsE OE30MACHOCTHY
WHCTUTYTa SHEPTETUKHN U MAIITUHOCTPOCHUS
JIOHCKOTO TOCYTapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA
B.M.I"'apmnn

Hymenko C.JI., ®uas E.C.,
I[1  TlpakTukym 1o aucuurinHe «be30macHOCTh KU3HEACITEIbHOCTIY | UHXKEHEP-
HbIE pelIeHUsl MO0 O0ecreyeHuIo 0e30MacHOCTH Tpyaa,yueOHoe mocodue. — PocTos
H/J1: Poct. roc. crpour. yH-1, 2014.— 102 c.

Coctout u3 8 mpaktuueckux padoT no Oe3onacHoctu Tpyaa. [IpuBonsarcs Tpe-
OOBaHMS K MOPSAJIKY BBITOJIHEHUS U O(DOPMIICHUIO TPAKTUYECKUX padOT MO AUCIUII-
muHe «be30nacHOCTh )KU3HEAEATETbHOCTI.

[Ipeana3znayeHo il CTYJIEHTOB BCEX CHELMAIbHOCTEW M HAINpaBJIEHUMN MOATO-
TOBKHM OYHOW U 3a04HOM (pOopM 0OyudeHHsI, U3y4yarolUX AUCHUILINHY «be3onacHocTh
KUZHENIEATEILHOCTI.

JlanHoe ydeOHOe MmocoOue W3AaHO MPU HEMOCPEICTBEHHONW MOMOIIM M TOI-
JepKKe POCTOBCKOro rocy1apCTBEHHOIO CTPOUTEIBHOTO YHUBEPCUTETA.

YAK 613.6, 628.5

© PocToBcKHil rOCY1apCTBEHHBIN
CTPOUTEIbHBIN yHUBEpCUTET, 2014
© Ilymenko C.JI., ®uns E.C. 2014



OI'/TABJIEHHUE

TpeOGoBaHus K MOPSIIKY BBIMOTHEHUS U O(QOPMIICHUIO TPAKTUYECKUX
paboTt

[Ipaktuueckas pabora «Pacuer 3¢(HEKTUBHOCTH 3BYKOMOTJIOMIAIOIINX
MTOKPBITHI

[IpakTiueckast pabota «BbpiOop U pacdeT BUOPOU3OIATOPOB OIS TE€X-
HOJIOTMYECKOr0 000pYyI0BAHMS

[TpakTuyeckas padora «Pacuer KoJiMuecTBa CBETUJIBHUKOB BHEITHETO U
BHYTPEHHETO OCBEILICHUS

[TpakTtuueckas pabota «Bpibop m pacder mapameTpoB ammapaToB 3a-
IIUTHI JJIEKTPUUECKUX CETEI»

[Ipaktuueckas pabota «Pacuer ruomaau aerkocopackiBa€MbIX KOHCT-
PYKILIH, BBITIOJHEHHBIX U3 CTEKIIA»

[Ipaktuueckas pabora «OnpeneneHne KaTeropuid MOMEIICHUN U 311a-
HUW 110 B3PBIBOIOKAPHOM U MOKAPHOU OIACHOCTI

[Ipaktuueckas padota «I[loxxapHasi 6€30MaCHOCTh B CTPOUTEITHCTBE»
[Ipaktuueckass pabora «Pa3zpaboTka MepomnpusTHii 1Mo 0e30MacHOCTH
Tpy/Zla B IPOECKTHON JOKYMEHTALIN

bubmuorpaduuecknii cnucok

19

28

41

58

67
77

92
100



1. TPEBOBAHUA K ITIOPAAKY BBIIIOJIHEHUA U O®OPMJIEHUIO
ITPAKTHYECKUX PABOT

OT4eTsl IO MPAKTHUYECKUM padOTaM CIIEIyeT BBINOIHATH B OTIEIBLHON TeTpaau
JUTSL IPAKTUYECKUX palbOT, Ha TUTYJIBHOM JIUCTE KOTOPOM YKa3bIBalOTCSA: WHCTUTYT;
rpynna; Gamuins, uMs, OTYECTBO CTYACHTa, HOMEp 3a4eTHOW KHWXKU. Kaxxnas mo-
cleIyIoIas MpakTUYecKasi padoTa JOJKHA HAYMHATHCS C HOBOM CTPAHULIBI.
Kax b1t oTueT 10mKeH CoaepKaTh:
1. HaumeHoBaHuE NPAKTUYECKON pabOTHI.
2. llenb paGoOTHI.
3. OOmue cBeneHus (KpaTtkasi TEOpHs BOIIpOca, HOPMATHBHBIE TPEOOBAHUS, OCO-
OCHHOCTH pacyera u Jip.).
4. WcxonHble NaHHBIE COTJAacHO BapuaHTy. Homep BapuaHTa BbIOMpaeTcs 1O
YKa3aHUIO NPenojaBaTesis.
5. Pacuernas yactp (MOpsIOK pacueTa, HEOOXOUMBbIE TAOJUIBI U PUCYHKH YKa-
3bIBaET NMpPenoaaBaTeb).
PacuerHblie popmyJibl ciaeayeT 0GpopMIISITH CJIeTYIOIUM 00pPa3oM:
— paccuuThIBaEMbIN MapameTp, pacueTHas (opMyJsia B CUMBOJIBHOM BHUAE, MOJ-
CTaHOBKA YMCJICHHBIX 3HAYEHUH, OTBET, EUHULIBI H3MEPEHUS,
— € HOBOH CTPOKHU — paciin(poBKa CUMBOJIOB, BXOALIUX B (POPMYITY.
Hanpumep:

U
. :_qbzﬁzo,zg A,
R 1000

L7
rae U, — dasHoe HanpspKeHHE Ha pacCMAaTPHBACMOM y4aCTKe CeTH, B;

Ry — comporusienue tena yemnoseka, OM.

6. BBIBOIBI O COOTBETCTBUY MOJYYCHHBIX PACYETHHIX MapaMETPOB HOPMATUBHBIM
TpeOOBAHUSIM.

7. Pexomenmanuu (MEpONPHATHS MO MPUBEACHUIO PACUETHBIX BEJIMYUH B COOT-
BETCTBUE C HOPMATHBHBIMU TpeOoBanusimMu). [Ipu He0OX0AMMOCTH pacUyeThl Clieny-
€T MOBTOPHUTh YaCTUYHO WU MOJHOCTHIO.



2. IIPAKTHYECKASI PABOTA «PACYHET 9®PEKTUBHOCTH
3BYKOIIOTJIOIMAIOIIUX ITOKPBITHUN»

2.1. ean padoTsbl

O3HaKOMJIEHHE C OCHOBHBIMHM CBEJCHHUSAMU O 3BYKOIOIJIOMIAIOIIUX KOHCTPYK-
[USIX, IPUHIUIIOM UX JEHCTBHSI, HOPMaTUBHBIMU TpeOoBaHusMHU. [IpnobpereHue Ha-
BBIKOB pacueTa 3(QeKTUBHOCTH 3BYKOMOIJIOIICHUS (Ha mpumMepe aepeBooOpadarhl-
BAIOIIIETO 11€Xa).

2.2. OOumue cBeaeHus

VYpoBeHb mrymMa B M30JIMPOBAHHOM ITOMENIEHUH 3aBUCUT OT MPSAMOW M OTPaXKEeH-
HOI 3BYKOBBIX BOJIH. [Ipy HEBO3MOKHOCTH CHMIKEHHSI IIyMa CaMOI'0 MCTOYHHUKA, U3-
JyYaroUIero MpsiMble 3BYKOBbIC BOJIHBI, IPUMEHSIOT MEPhl K YMEHBIIICHUIO SHEPTUU
OTPAKEHHBIX BOJIH. YBEJIMYCHUE IUIONIAIA MOTJIONIEHUS HA3bIBAETCS aKyCTUUYECKOU
00paboTKOM NOMEIIEHH S, & CaM METOJI OOPHOBI ¢ IIYMOM — 3BYKOIOTJIOIIeHHEM [3,
4, 5]. C o101 1eNbI0 Ha OTPAXIAIONINX KOHCTPYKIUSAX MOMEIICHUNA pa3MenaloTcs
3BYKOMOIJIOMIAIONIME MaTepHualibl (aKyCTUYECKUE TUTUTHI) WM CHEIUalbHbIE 3BYKO-
MOTJIOUIAIONINE KOHCTPYKLIUH (3BYKOIOTIIOMIAIOIINE OOIUIIOBKH).

CrocoOHOCTh MaTEpHAJIOB MOTJIONIATh Maal0IINe Ha HUX 3BYKOBBIE BOJHBI Xa-
pakTepusyeTrcss K0d(PGUIIMEHTOM 3BYKOTOTJIONMIEHUS « , KOTOPBIA MPECTaBISET CO-

00l OTHOILIEHHE 3BYKOBOW dHEpruu E, ., MOIVIOIIEHHOE MATEPHAIOM, K DHEPIUU Ha

Hero najxawoowmen £, .

o = noz 2.1)

2.2.1. llpuHumn aeiicTBUA 3BYKOIOTJIOIIeHHUST

[Ipouecc nmorsoieHus: 3ByKOBOM BOJHBI POMCXOUT BCIEACTBHE PeoOpazoBa-
HUSL MEXaHWYECKOM SHEPruu, MEPEHOCUMOI YaCTUIIaMH BO3/1yXa, B TEIUIOBYIO 3a CUET
NOTEeph Ha TPEHUE B IIOpax Marepuana. 3ByKOIOIJIOMEeHneM 001a1at0T JitoOble MaTe-
pHaJibl U CTPOMUTENbHBbIE KOHCTPYKIMHU. B crpaBouHukax ko3()@PHUIMEHTHI 3BYKOIO-
TJIOIIEHUST TPUBOAITCS I CPEIHETeOMETPUYECKMX YacTOT OKTaBHBIX TMoyioc. B
Tabn. 2.1 npuBeneHbl K03(PPUIMEHTHI 3BYKOTOTIOMICHUS OTPaXIAIOIMINX KOHCTPYK-
Ui oMereHwui [5, 6].

3BYKOIOTJIOMIAIONIMME HAa3bIBAIOT MaTepHalbl U KOHCTPYKIWH, OO0Jagaroniie
BBIPKEHHOW CMOCOOHOCTBIO TIOTJIONIATh MAJAIOIIYI0 Ha HUX 3BYKOBYIO JHEPTHIO
(a>0,2). Mnorma, 0cOOCHHO HAa HU3KUX YacTOTaX, MOIJIOIICHHE 3BYKa MPOUCXOIUT
3a cyeT KojeOaHus MaTepuasa, Ha KOTOPBIM aJaeT 3ByKOBasl BOJIHA.

O} hekTUBHOCTH 3BYKOMOTJIONIEHUS 3aBUCUT OT (PU3UYECKUX CBOWCTB MaTepHa-
Ja ¥ croco0a ero pa3MelleHus Ha OrpaXIaroliel KOHCTpYKuuu (puc. 2.1).

Matepuansl MOTYT ObITh MPUKPEIJICHBI BIUIOTHYIO K OrpaxkaeHuio 6e3 nepdo-
pupoBaHHOro MOKphITHS (puc.2.1, a) ¢ neppopupoBaHHbBIM MOKpBITHEM (puc.2.1, 0), ¢
onuuM (puc.2.1, B, r) uiu ayms (puc.2.1, 1) BO3AYUIHBIMHU MPOMEKYTKAMHU.



TaOmuma 2.1.
KoaddurmeHTs! 3ByKONOTIOMEHNS OTpaXKaaloNuX KOHCTPYKIIHIA TOMEIICHUH

Orpaxnaroniye KOHCTPYKIUU CpeHereoMeTpuyecKre 4aCTOThl OKTaBHBIX MOJIOC, 11T
MOMEIlEeHU I 63 125 250 | 500 | 1000 | 2000 | 4000 | 8000

3acTeksieHHbIC OKOHHBIE TIepe- 05103 0,25 | 0,18 | 0,12 | 0,07 | 0,04 0,03
I1J1EThI

OxkHa JBOWHBIE B ICPEBIHHBIX 03| 035 | 0,29 | 0,20 | 0,24 | 0,10 | 0,06 0,04
neperieTax

JIBepu MOHOJIUTHBIE JIAKHPO- 0,03 | 0,03 0,02 | 0,05 | 0,04 | 0,04 | 0,04 0,04
BaHHBIE

ITomsr: 0,04 | 0,04 | 0,04 | 0,07 | 0,06 | 0,06 | 0,07 0,07
—TapKeTHBIE M0 ac(anbTy

— MapKETHBIE Ha IIMOHAX 0,20 0,20 | 0,15 | 0,22 | 0,10 | 0,08 | 0,07 0,06

— TIOKPHITHIE IO TBepaomy ocuo- | 0,01 | 0,01 | 0,01 | 0,02 | 0,02 | 0,02 | 0,03 0,03

BaHUIO METJIAXCKOU IIUTKOMN

— OCTOHHBIE 001|001 001 001|002 | 002 ] 0,02 | 0,02

CTeHBI U TOTOIKU: 0,01 | 0,02 0,02 | 0,02 | 0,03 | 0,04 | 0,04 0,04
— OIITYKATYPECHHBIE M OKPAIIICH-
HbIE KJIEEBOM KpacKoi

— omTyKarypenssie u okpamen- | 0,01 | 0,01 | 0,01 | 0,02 | 0,02 | 0,02 | 0,02 0,02
HbIE€ MACJITHOM KPacKoi

— OLUTYKATYpEHHBIE 110 MeTall- 0,02 0,04 | 0,05 | 0,06 | 0,08 | 0,04 | 0,06 0,06

JINYECKOU CETKE

— OeTOHHBIE 001,001 001 |001) 002 | 0,02 | 002 | 0,02

Crenbl kuprimunble 6e3 pacms- | 0,01 | 0,015 | 0,019 | 0,29 | 0,28 | 0,38 | 0,46 0,46
KM IIBOB

CTeHbI KUPITUYHBIE C PACIIIHB- 0,02 | 0,03 | 0,03 | 0,03 | 0,04 | 0,06 | 0,06 0,06
KOU IIBOB

a) 0) B)
Puc. 2.1. Crioco6s1 pa3melnieHrs 3ByKOIOIIIONMIAIOIIET0 MaTepralia Ha OrpakIaromiei
KOHCTPYKITUU: 1 — orpakicHue; 2 — 3ByKOIOIJIOMAKIINN Marepuan; 3 — iepdopupo-
BaHHOC TTOKPBITHE; 4 — BO3AYITHBIN MPOMEXYTOK

Kpemienne marepuana BIUIOTHYIO K OTPaXkKACHUIO IPUBOAUT K YMEHBIICHUIO
3BYKOITOTJIOIEHUS] Ha HU3KHUX YacToTax.Bo3aylIHbIN NpOMEXYTOK YBEIMUUBAET (-



dekT 3ByKomnoromieHus. HanbomnpIee 3ByKOMOTIONeHNe JOCTUTAETCs B CiIydae, Ko-
ra cepeliiHa MOPUCTOrO CIOsl PaCIoyiaraeTcs Ha PacCTOSHUU Y4 JUTMHBI 3BYKOBOM
BOJIHBI OT OTPaXXIAr0IIeH KOHCTPYKITUH.
B kadecTBe 3BYKOIOTJIOMIAIONIMNX MATEPHUAJIOB YaIlle BCETO HCIIOJIB3YIOTCS aKy-
CTHYECKHE ILIUTHI (Ta0. 2.2)
Tabmuma 2.2.
XapaKkTepUCTUKA aKyCTHUCCKUX TITUT
Mapka u xapakTepu- KoadduuneHT 3ByKonoriomeHus a B OKTaBHOM 10JI0ce

CTHKA IUIUTHI é . =§ ;» CO CpeIHEreoMeTpUYECKo yactorou, [’
=
%i EE’ 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
=5 F & 2
hEy
= =
ITA/O munepanoBart- 0 (002|003|0,17 0,68 | 098 | 0,86 | 0,45 | 0,20
HBIE aKyCTHUECKHE C 20 50 [002|005|042]098| 09 | 0,79 | 0,45 | 0,19
HECKBO3HOU nepdopa-
e mo KBajapary
nuaMeTpom 4 MM (Ko-
s urment nepdopa-
muu 13%) pazmepamu
500%x500 MM
ITA/C munepanoBar- 0O (002005021066 091 | 0,95 | 0,89 | 0,70

HBIE aKyCTHUECKHE, OT- 20 50 [002|012|0,36|088| 094 | 0,84 | 0,80 | 0,65
JIeTKa «HAOPBI3rOMY,
paszmepamu 500%500
MM

«AKMHUTpaH», «AKMU- 0 0,02/0,11|/0,30085| 0,90 | 0,78 | 0,72 | 0,59
HUT» MUHEPAJIOBATHBIE 20 50 |001|020|0,72]|088| 0,81 | 0,71 | 0,79 | 0,65
paszmepamu 300%300
MM

«Cwtakmniop» pazmepa- 45 0O (010|0,25|0,45|0,60| 0,70 | 0,80 | 0,90 | 0,95
Mu 450%450mMm
ITA MuHEpamoBaTHBIE 40 0 0,28 10,43 083 | 1,0 1,0 0,85 | 0,80 | 0,75
MJIOCKUE CAMOHECYIINE 50 | 180 | 0,500,701 0,851 0,93 | 0,98 | 0,95 | 0,84 | 0,80
oQakTypeHHbIE IHUPU-
Hoit 500,900, 1000 MM,
mmaoN 1000, 1500,
1800, 2000 mm

«BuHHUTIOP» TIOITYKeCT- 0 0,06 10,23 10,46 |0,93 | 1,0 1,0 1,0 1,0
KU 50 50 0,12 1028 06310 |10 1,0 1,0 1,0
I1I1-80, ITIIM, TIMM 0 0,14 10,14 {052 (09 |099 |042 |082 |0,78

3BYKOMNOTJIOIIAIOIINE 50 50 02 |02 |061/09 094 092 (0,78 | 0,76




XapaKTCpI/ICTI/IKa 3BYKOIIOITIONTAOIITUX O6HI/IHOBOK H3 110

TaOmuma 2.3.
PHUCTO-BOJIOKHHUCTHIX MaTepPUAJIOB

Koncrpykius (I'OCT nmu TY) Tommuua | Bo3aymH. | KoaddumueHT 3ByKONMOTIOMEH S o0 B OKTaBHOM MOJI0CEe
3BYKO- IIPOMEXKY- CO CPETHET€OMETPUYECKOM YacToTon ,I'1|
morji. Mar- | Tok d, MM | 63 125 | 250 |500 | 1000 | 2000 | 4000 | 8000
1a h, mm
3BYKONOTJIOMIAIOIINK MaTeprual — MHHEpaJlOBaTHAs TIJIUTA,
3amuTHas 000J0uka — crekioTkanb 33-100, mephopupo-
BaHHOE MOKpbITHE — TuncorinTa 5505006 MM, ¢ nep-
dbopanwmeii o kBazapaty 13 % auamerpom 10 Mmm 60 0 (0,1) | 0,31 | 0,70 | 0,95 | 0,69 | 0,59 | 0,50 | 0,30
To ke, MaTepHall — MPOITUBHBIE MUHEPAIOBATHHIC MATHI 100 0 0,15 | 042 | 0,81 | 0,82 | 0,69 | 0,58 | 0,59 | 0,58
To ke, MaTepua — CyepTOHKOE CTEKJIOBOJIOKHO 100 0 03 | 066 | 1,0 1,0 10 | 09 | 0,7 | 0,55
3BYKOIIOTJI. MaT-JI — MPOIIUBHBIE MHHEPAIIOBATHBIC MATHI,
3aii. 00onouka — creksoTkanb 33-100, nepd. mokpeiTHe —
MIPOCEUHO-BBITSHKHOM JIUCT TOJIUHON 2 MM, ¢ Tiepdopa-
e 74% 100 0 011,035 (0,75 | 10 | 095 | 0,90 | 0,92 | 0,95
To ke, MaTepuan — MUHEPAJIOBATHAS TTUTA 50 0 0,09 018 | 055 10 | 086 | 0,79 | 0,85 | 0,85
To xe, MaTepuan — CynepTOHKOE CTEKIOBOJIOKHO 50 0 007(1025] 01 095 | 1,0 1,0 1,0 | 0,95
250 0,25 1063 | 1,0 1,0 1,0 1,0 1,0 | 0,95
To xe, MaTepuan — MaThl U3 CYMIEPTOHKOTO 0a3aTbTOBOTO 0 005|025 | 066 | 098|099 | 098 | 095 | 0,95
BOJIOKHA 50 100 02 | 037 ] 09 [099]| 1,0 1,0 | 0,98 | 0,97
3BYKOIOTIOMIAONINI MaTeprall — 0a3aJIbTOBOE BOJIOKHO,
oboJtouka — crekiioTkanb Tuna 93-100, mepdoprupoBaHHOE 50 0 0,06 | 0,2 05 1082 09 |092 085 | 0,64
MOKPBITUE — METAITMYECKUIA TepPOPUPOBAHHBIN JHCT C 50 0,12 | 0,34 | 069 | 0,81 | 0,83 | 0,89 | 0,85 | 0,64
nepdoparnmeii 27% 100 0 0,22 1051|073, 08 |088 090,85 | 0,84
To e, MmaTepuall — CyiepTOHKOE CTEKIOBOJIOKHO 0 0,07/ 02 | 047 083|098 | 091 | 082 | 0,58
50 50 0,09 0,29 | 065|094 |0,89 | 094 | 0,81 | 0,58
100 0 0,19 049 | 081 | 094|094 | 09 | 0,81 | 0,58
Martsl U3 CyIIepTOHKOTO CTEKJIOBOJIOKHA, 000JI09Ka U3
crexsiotkanu 93-100 50 0 0,1 04 [ 0851098 | 10 | 093097 | 1,0
Martsl U3 CynepTOHKOro 0a3aIbTOBOTO BOJIOKHA, 000JI0UYKa 50 0 0,1 0,2 0,9 1,0 1,0 { 0,95 | 0,90 | 0,85
13 JIeKkopaTtuBHOM crexiioTkanu TCJI 50 0,15 | 0,47 | 1,0 1,0 1,0 1,0 | 0,95 | 0,95




Hcnonb3ytoTcss  TakKe  3BYKOIOIJIOIIAIOIIME  OOJUMIIOBKM U3  MOPUCTO-
BOJIOKHUCTBIX MaTeprayioB (cM. Tadi. 2.3).

JIJist 3aIUTHI 3BYKOTOTJIOMIAIONIET0 MaTepuaia OT MOBPEKIACHUM TPUMEHSIOTCS
nepdopupoBanHble TOKPBITUS (3KpaHbl) [7]. Ilepdopainust BbITONHSIETCS B BUIC
KPYTJIBIX OTBEPCTUH WIIM LIEIIEH.

XapakTEepUCTUKON 3BYKOIOTJIOLIEHUS OTPaXIAIOIINX KOHCTPYKUUN SBIIETCS
HKBHUBAJICHTHAS IIOIIA b 3BYKOMOTJIOMICHHUS.

2.2.2. Buabl 3ByKONOIJIOIIAIOINX MAaTEePHUAJIOB

3BYKOIOTJIOMIAIONINE MaTepHalibl U WU3AETUS U3TOTABIUBAIOT CIEIYIOININX BHU-
hi(0): %

— JKECTKHME W TBEpAble W3JENUs IMOJHOW 3aBOJICKOM TOTOBHOCTH (TUIMTHI Ha
KpaxMaJIbHOM WJIM CHHTETUYECKOM CBS3YIOIIEM C OT/IEJIOYHBIM (DAKTYypHBIM CIIOEM,
TUTUTHI U3 SIMEUCTOr0 OETOHA, TUIICOBBIC JIUTHIC TLITUTHI);;

— TIOJIY>)KECTKHE U MSTKHE W3JIETUs MOJHON 3aBOJICKOM TOTOBHOCTH (TUIUTHI U3
MUHEpaJIbHOM BaThl HA CUHTETHYECKOM CBS3YIOIIEM C JIEKOPATUBHBIM MOKPBITHEM,
U3JIeTUs U3 MEHOIIACTOB);

— MaTepualibl M M3JENUsl, MPUMEHSIEMbIE B Kaue€CTBE COCTABHBIX 3JIEMEHTOB
3BYKOTIOTJIOMIAONINX KOHCTPYKIUH (M3IETUs W3 MHHEPATbLHOW BaThl B 3allUTHBIX
000109Kax, 3alUTHBIC TIep(POPUPOBAHHBIC TTOKPHITHS U3 METAJIa, TUIICA, 3alTUTHBIC
000JIOYKH U3 HATYpaJIbHOW M CTEKJISIHHOW TKaHEW, XOJICTOB, CHHTETHYECKHX ILIe-
HOK)..

3BYKOIOTJIOMIAIONINE MaTepuaibl W H3ACTUS XapaKTePU3YIOT CIECAYIOIINMH
aKyCTUYCCKUMH XapaKTEPUCTHKAMHU U (PU3UKO-MEXaHHICCKUMHU TTOKA3aTEIISIMHU:

— peBepOepaIoHHbIN KO3(PPUIIMEHT 3BYKOTIOTIIOIICHUS;

— HOPMAaJIbHBIN KOA(P(GUIIUESHT 3BYKOTIOTIIONIECHUS;

—  UWHJEKC 3BYKOTIOTJIONICHUS;

— yZeJIbHOE COIPOTHUBIIEHHE TPOAYBAHHIO IOTOKOM Bo3ayxa Rg, ITa-c/m;

— wuHuekc nepdopanuu, %;

— TIJIOTHOCTB , KI/M”;

— TIpeaes MPOYHOCTH TPU U3THOE WU CXKATHUU (JIJIS )KECTKUX W TBEPJIBIX U3JIe-

nuit), kl1a.

[IpuMeHsaeMOCTh aKyCTHUECKUX XapaKTEPUCTUK U (DU3UKO-MEXaHUYECKUX TTOKa-
3areniel 3BYKOTMOIJIONIAIONIUX MaTepuajoB M WU3JCIUNA 3aBUCUT OT UX BHUAA, (DPYyHK-
[IMOHAIPHOTO Ha3HAYCHMS, CIIOC00a YCTAHOBKH B KOHCTPYKIIHSIX.

3HaUYCHUS aKyCTHYECKUX XaPAKTEPUCTUK B (PU3HKO-MEXaHUUECKHX MMOKa3aTeNeH
JUTSI MATEPHUAJIOB W U3JIETNN KOHKPETHBIX BUIAOB JODKHBI ObITh YCTAHOBJICHHI B CTaH-
JapTax WM TEXHUYECKUX YCIOBUSIX HAa 3TH MaTEPUAIbl M U3JENHsI, UICXO U3 TpeOo-
BaHU K UX KQUECTBY U IKCILIyaTallMOHHBIM XapaKTepucThukam [5].



2.2.3. KoHCTPpYKTHBHBIE pellieHUs] 3BYKOMOTJIOIIAKIINX MATEPHATIOB

3BYKOMOTJIOUIAIONIME MaTepUalibl U U3JIEIHS JIOJDKHBI BBIITYCKAThCS TMOJTHOM 3a-
BOJICKOII TOTOBHOCTH WJIM B BUJE COCTABHBIX JJIEMEHTOB, MPEIHA3HAUCHHBIX IS
NPUMEHEHUS B 3BYKOMOTIOMIAIOIIUX KOHCTPYKIIHSIX.

3BYKOMOTJIOUIAIOIIME BOJOKHUCTBIE MAaTEPUANIbl U U3JEIHS JOJIKHBI U3TOTABIU-
BaTHCS IUIOTHOCTBIO OoT 20 10 200 Kr/m’. JlnameTp BOJIOKOH MHMHEPAJIBHOW BAaThI,
MPUMEHSAEMON JUIsl M3rOTOBJIEHUS 3BYKOINOTJIOIIAIOIMIMX MAaTE€pUaloB M M3JEIHM,
noJKeH ObITh HEe MeHee 1 u He Oosiee 20 mxM. CozeprkaHue B MUHEPAILHOM BaTe He-
BOJIOKHHMCTBIX BKJIFOUEHUH (KOPOJBKOB) pazmepom Oosiee 0,25 MM HE OIHKHO Tpe-
BbIIATH 5 % 10 Macce.

Msrkue u moyeCTKHE 3BYKOIOIJIOMIAOIINE BOJIOKHUCTHIE MaTEpPHAIIBI U U3-
JIeNHsl TOJDKHBI M3TOTABIMBATHCA U MPUMEHSTHCS TOJBKO C 3alUTHBIMU (TIPO/yBae-
MBIMHU WJIA HEMPOJyBa€MbIMHU) 000JIOUKAMH, MPEMSITCTBYIOIIMMH BBICHITIAHUIO BOJIO-
KOH ¥ TbLIH (cM. Tabi1. 2.3).

JI1s1 3aIUThI MATKUX M TIOJIYKECTKUX 3BYKOMOTJIOMIAIONINX BOJIOKHUCTBIX MaTe-
pHUAJIOB U U3AECIUN OT MEXAHWYECKUX MOBPEXKICHUIN CIEAYET MPUMEHSTh 3allUTHBIC
NMOKpeITHS (TTephOpHUPOBaHHBIE WIIH HeTlep(HOPUPOBAHHEIE).

3amuTHbIe 000JOYKHM WJIM 3allUTHBIE MOKPBITHS HE JIOJDKHBI OKa3bIBaTh BIIMS-
HUS Ha 3BYKONOIJIOLIAONIME CBOMCTBA 3alIMIAEMOro Marepuaia (3a UCKIOUYEHUEM
CHEUUaIbHBIX CIIy4aeB, OTOBOPEHHBIX B CTAHJAPTE WJIM TEXHUYECKHX YCIOBHUSAX Ha
MaTrepuan Ui U3JIeJI1ue KOHKPETHOrO BUAA).

XecTkre BOJOKHHUCTBIE 3BYKONOTJIOMIAIONINE U3/1ENINs TOJKHBI UMETh JIEKOpa-
TUBHOE U NMPOHUIAEMOE /JIs 3BYKOBBIX BOJIH MOKPBHITHE B BUJE (DAKTYPHOTO CIIOS
(HanmpuMep, CTEKIOPOT0kKKa, TOHKAs MOJIUMEpPHAs MJIEHKA, HAbLUIIEMOE MOKPBITHE U
T.IL.).

2.3. HopMmaTuBHBbIE TPeOOBAHUA

IIpy HOpMHMPOBAHUM 3BYKOIOIJIOIICHUS OCHOBHBIMHU JOKYMEHTAMHM SIBJISFOTCS
I'OCT 23499-2009 «Matepuanbsl U HU3AENHUS 3BYKOU3OJSLHUOHHBIE U 3BYKOIOIJIO-
maromue crpoutenbHbie. OOmue TexHuYeckue ycaoBus» [5], a Takke CH
2.2.4/2.1.8.562-96 «Illym Ha pabounx MecCTax, B MOMEINEHUAX JKHIIBIX, OOIIECTBEH-
HBIX 3JaHUI 1 HAa TEPPUTOPHH MKHUIIOH 3aCTpOKn» [8].

[Tpu HOpMUpPOBAHUM PUMEHSIOTCS CIAEAYIONTUE TTOHSTHS:

Ko punueHT 3BYKONOIVIOMIEHUS] ¢ — OTHOLICHHE HEOTPAXKECHHOTO IMOTOKA
3BYKOBOW IHEPTUH K MOTOKY 3BYKOBOM SHEPIUU MAJArONIEro Ha MaTepuasl Uin u3je-
Jue 3BYKa.

PeBepOepannoHHblil KOI(GPUIHEHT 3BYKONOIJIOMEHUSI /g— KOd(D(UIueHT
3BYKOTIOTJIOIIEHUS, U3MEPEHHBIN B peBEepOEPAIIMOHHON KaMepe MpH XaOoTHYECKOM
MaJICHUH 3ByKa Ha TOBEPXHOCTh 3BYKOMNOTJIONIAIOIIEr0 MaTepUaia UIId U3 EIusl.

HopMmaibHblii K03 @UIHEHT 3BYKONOIVIOIEHNs ¢, — KOYPPULIHUEHT 3BYKO-
MIOTJIONIEHHUSI, U3MEPEHHBIN B YCIOBUSIX MaJEHUS 3BYKOBOW BOJIHBI TI0JT OJTHUM yTJIOM
(110 HOpMaJIK) K TOBEPXHOCTH MaTepuaia Uiu U3Ieiusl.



PeBepOepaumsi — mpoiiecc MOCTENEHHOIO 3aTyXxaHusl 3ByKa (crajia ypOBHEM
3BYKOBOT'O JABJICHHS) B 3aKPBITHIX MOMEUICHUSAX TOC]E MpeKpanieHus: paboThl Hc-
TOYHHKOB 3BYKa.

YaeabHoe cONPOTHB/ICHHE IPOAYBAHUIO TOTOKOM Bo3ayxa R, Ila:c/m — ot-

HOILIEHUE Pa3HOCTHU JABICHUH BO3JyXa C ABYX CTOPOH 00paslia MOpHCTOro MaTepHa-
Jla K TMHEHHOW CKOPOCTH MOTOKA BO3/IyXa uepe3 odpaseil.
HNHpexc 3ByKONOIVIOIEHHS 4y — YaCTOTHO HE3aBHCHMBbIE 3HAUCHUs KO3 u-

[IUEHTOB 3BYKOIOIJIOIIEHHUS, COOTBETCTBYIOIINE BEIMUYMHE CMEIICHHONM HOPMAaTHB-
HO#l kpuBoi Ha yactore 500 'y (cpenHereoMeTpuyecKor 4acToTe OKTaBHOW MOJIO-
CBhI).

3BYKONOIIOUIAOIIME CBOMCTBA MAaTEPUAJIOB U U3/CIIUN XapaKTEPHU3YIOT peBeEp-
OepalOHHBIM K03()(PUIIMEHTOM 3BYKONOIIIOMEHHS g, U3MeHsomumMes ot 0 1o 1 B
3aBUCUMOCTH OT 4aCTOThI 3BYKOBOI'O CUTHAJIA.

JUIsl peBapUTENbHON OLIEHKH 3BYKONOIVIOLIAIOIIUX CBOWCTB MAaTEpUAJIOB U
U3JIEMA JTOMYCKAaeTCsl NPUMEHATh HOPMalbHBIA KOA(Q(QUIUEHT 3BYKONOIJIOIIECHHUS
o, , u3Menstonmiica ot 0 10 1 B 3aBUCUMOCTH OT 4aCTOTHI 3ByKOBOI'O CUTHAJIA.

JUIst IpaKTUYECKOTO MPUMEHEHHUS 3BYKONOTJIOMAIOIINE CBOMCTBA MATEPUAIIOB U
U3JIEIUH OLICHUBAOT OJHUM YUCJIOM — HHJEKCOM 3BYKOIIOIJIOILEHUS (Y -

B 3aBucMMOCTH OT 3HAa4CHMM WHJIEKCAa 3BYKOIOIVIOIICHUS ¢y 3BYKOIIOIJIO-

IAIONIME MaTEPHAITBI M U3JIEIHS JOHKHBI OBITh OTHECEHBI K OJTHOMY M3 TISTH KJIACCOB
(A, B, C, D, E), ykazannbix B Ta0:1.2.4.

Tab6maua 2.4.
Knaccel 3Bykonormonienus
Kiacc 3BYKOIIOTJIOIICHUA HH,Z[CKC 3BYKOIIOTJIOIICHU A O(W
0,90; 0,95; 1,00
0,80; 0,85

0,60; 0,65; 0,70; 0,75
0,30; 0,35; 0,40; 0,50; 0,55
0,25; 0,20; 0,15

(OO | >

2.4. PacuerHas 4acTh
2.4.1. 3ananue no padore

Ornenuth 3¢h(HEKTUBHOCTH 3BYKOIIOTJIONICHHS] B MOMEIIEHUN JepeBO0OpadaThI-
BAIOIIETO I[eXa MOoCe OOJIMIIOBKU CTEH W IMOTOJIKA 3BYKOITOTJIONIAOIIMMH MaTepHa-
JaMHu.

HcxonHble naHHBIC 71 BBITOJHEHHMS PabOThI COTJIacCHO HOMEPY BapwaHTa, KO-
TOPBIN 3aJ1aeT MPET0/IaBaTelb, TPUHUMAIOT:

— YPOBHH 3BYKOBOT'O JIaBJICHUSI B IMOMEIIICHUH JEPEBOOOPAOATHIBAIONICTO 1I€Xa
— 1o T1adm. 2.5,

— K03 (DUIMEHTH! 3BYKOMOTIIONMICHUS OTPAXKIAIOIINX KOHCTPYKIIUNA J1IEPEBO00-
pabaTbIBaroIIero 1exa — mo tad:i. 2.6,

— TabapuTHBIE pa3Mephl OTPAKTAOIINX KOHCTPYKIMI MOMEIIEHUN J1epeB0O00-
pabaTsIBaroIIero 1exa — mo tadm. 2.7.



TaOmuma 2.5.
WcxomHbIe TaHHBIC: YPOBHH 3BYKOBOTO JaBJICHUS

Bapu CpeaHereoMeTpu4ecKre 4acTOThl OKTaBHBIX 110J10C, I'11

aHTBI [Toxazarennb 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
1 YpoBHU 3BYKOBOTO JIaBJie- 93 87 87 84 78 74 72 70
2 HUS B IOMEIIIEHUH JIEPEBO- 92 82 87 85 77 75 73 71
3 oOpabareiBaromero uexa L, | 94 86 86 85 84 83 75 70
4 nb 93 87 86 81 80 79 76 73
3) 94 86 85 85 78 76 73 72
6 92 85 84 86 79 78 78 74
7 91 87 86 81 80 75 73 72
8 91 83 87 83 77 75 73 72
9 91 86 86 86 79 75 74 70
10 92 85 85 85 79 78 75 71

Tab6mauia 2.6.
Hcxonnpie nanabie: K03 (—ThI 3BYKOIOTJIONIEHUS OTPaKIAIONINX KOHCTPYKITUI

CpennereoMeTpuyeCcKue 4acTOThl OKTaBHBIX MOJIOC, [ 11

Hoxasarers 63 | 125 | 250 | 500 | 1000 [ 2000 [ 4000 | 8000

K-—TBI 3ByKOIIOIIIONIEHUS OTPaXKIaro-
IUX KOHCTPYKUMHI 10 OOJIMIIOBKY @ j-

CTEHBI 0,01 | 0,02 | 0,02 | 0,02 | 0,03 | 0,04 | 0,04 | 0,04
HOTOJIOK 0,01 ]001)001]0,01]002]|002] 0,02 | 0,02
o 01010101 008]0,06 | 0,06 |0,07
OKHa 0303029 | 02 | 014 ] 01 | 0,06 | 0,04
JBEpH 01010101 ]0,08]0,08 | 0,07 | 004

K—1B1 3BYKOIIOTJIOIICHU A 06J'II/IIIOBKI/I
(MaTBI N3 CYIICPTOHKOI'O CTCKIIOBO-

JI0KHA TOMROH 50 Mm) &j 01 | 04 |085|098| 1,0 | 093|097 | 10
Tabmauma 2.7.
Hcxoanbie nanHbie: rabapyuTHBIC pa3MepPhl OTPAKIAIONINX KOHCTPYKITUN
Ba- | Pasmepsl nomenienus, M Bopora OxkHa
pu- | Jdmu | upuna | Beico- Kon—Bo X BeIcOTaX Kon—Bo x BeIcOTa X XImmpuHa
aHT | Ha A B ta H xmupuHa (nxhasxbas) (mxhoxbo)
1 sTax gepeBooOpabdaTHIBAIONIETO 1IeXa
1 144 48 4,5 1x2,95%2,6 2x1,76%226
2 144 24 9 1x2,95%2.9 2x1,76x186
2 3Tax 1epeBooOpadaTHIBAIOIIETO IIeXa
3 30 12 4,5 1x2,3x1,17 1x1,62x3,05
4 30 12 4,5 1x2,3x0,97 2x1,62x2 .45
5 50 12 4,5 1x2,3x0,97 1x1,76x2,36
6 20 12 4,5 1x2x1,17 1x1,76x1,785
7 30 12 4,5 1x2x0,87 2x1,76x1,785
8 30 12 9 1x2,3x1,17 1x1,62%3,05
9 50 12 9 1x2x1,17 2x1,76x1,785
10 20 12 9 1x2x1,17 1x1,76x1,785




2.4.2. Pacuet 3¢ peKTUBHOCTH 3BYKOIOIJIONIEHNUSI B IOMellleHUH epeBoodpada-
THIBAIOIIET0 LeXa MocJie 00JMIOBKH CTEH U MOJKA 3BYKOMOTIONIAIOIIMMH Ma-
TepuajamMu

[IpeBbIlieHre ypoBHEH 3BYKOBOTO AaBJICHUS Haj AONycTUMBIM A, n1b paccuu-
TBIBAETCS MO (hopMyJie:

A=L-L,,, (2.2)

rie L — ypoBHHU 3BYKOBOTO JaBJIE€HUS B IOMEIICHUHU JEPEBOOOPAOATHIBAIOIIETO
1exa, nb;

Loor — JIOMyCTHUMBbIE YPOBHHU 3BYKOBOTO JIaBJICHHUS JJIA BCEX BUIOB padOT Ha

IIOCTOAHHBIX pa60qI/IX MCCTax B IIPOU3BOJACTBCHHLIX ITOMCHICHUAX, I[B

DKBUBaJIEHTHAA IIomaab 3BYKOIIOTIJIOMCHHA, OIIpCACisiCMasd Ha CPCIHCTCOMCT-
PHYECKUX OKTABHBIX YaCTOTHBIX IO (POPMYJIE:

Ajj =8 - S, (2.3)

rae Ajj — OKBUBAIEHTHAs ILUIOWIA/b 3BYKOTIOINIOMEHHUS i-i orpajkatomieli KoHCT-

. o o 2.
PYKIOUHU HA ] —U CPCAHCTCOMCTPUICCKOU OKTAaBHOU Y4aCTOTC, M ,

aj KO3 GULIMEHT 3BYKOMOTJIONICHUS 1-i OrpakJIaroniell KOHCTPYKIIMK Ha j-U
CPEAHEreOMETPUYECKON OKTABHOU YaCTOTE;
.. . 2
S; — nnomane i-i orpaXkAaroueil KOHCTPYKIUH, M”.

[Tpu oneHke 3PHEKTUBHOCTH 3BYKOIOTIIONICHUS OMPEIEISIETCS CyMMapHas K-
BUBAJICHTHAS ILIONIA/(b 3BYKOIOTJIONICHUS BCEX OTPAKIAIOIINX KOHCTPYKIIMNA TIOMe-
ieHus o popmyiie:

Aj =2 a5 - Si, (2.4)

CHmWKEHHE ITyMa B MOMENICHUHU 3a CYET 3BYKOTIOTJIONMIEHUS OMPEIEISISTCS TI0
dhopmyiie:

A
AL; =10-1g(=2), (2.5)
A
AL . y y
rae AL j J— CHMJKCHHE IIIyMa Ha J-U CPEAHEIrCOMETPHUYCCKOM OKTaBHOM 4acToO-
1€, 1b;
Al — CyYMMapHasda 3KBHBAJICHTHAA INIOIIAAb 3BYKOIIOIVIOIOCHHA BCCX OI'paXKIaro-

IIUX KOHCTPYKIIUNA MOMEIIEHUH 10 OOJMIIOBKH, ompeaesiemas 1no ¢hop-
myie (2.3), M7
A, — cyMmMapHas SKBUBAJCHTHAas IUIONIAb 3BYKOIOIJIOIIEHUS BCEX Orpakaaro-
IUX KOHCTPYKIUH TMOMEIIEHUH TMOociae OOJMIIOBKH, OmpesersemMas 1o
dopmyie (2.3), M.
OxumgaemMbie YPOBHHU 3BYKOBOTO JAaBJICHHS B IepEeBOOOpAOATHIBAIOIIEM II€XE TTO-
cjie OOJUIIOBKHU OMPENeIIIoTCs 1Mo hopMmyIie:
Lo =L—AL, (2.6)
HccnenoBanus u pacdeThl MOKA3bIBAIOT, YTO 3BYKOIOTJIONICHNE, KaK Mepa 3a-
IIUTHI OT TITyMa, MOKET ObITh 3PPEKTUBHOM, €CIIM MPEBBINMICHUE YPOBHEN 3BYKOBOTO
JaBJICHUS HAJ IOMyCTUMBIMH cocTaBiisieT He 6onee 8...10 nb.



2.4.3. llopsiiok BHINOJIHEHHUS pacyeTa

1. Ompenenutb NMpEBBIICHUS] YPOBHEW 3BYKOBOTO JABJICHUS B MOMEIICHUU HaJl
nonyctumbiMu 3HaueHussMu 1o CH [8]. s aToro

a) B mosummio 1 1a6:1.2.8 «PesynbTaThl pacuera 3h(PEKTUBHOCTH 3BYKOIO-
TJIONICHUS» U3 Ta0J.2.5 BBIMKMCHIBAEM YPOBHU 3BYKOBOro jaamienus L, nb, B mome-
IIICHUH JIEPEBO0OpadaTHIBAIOIIETO TeXa.

0) B mosummro 2 ta61.2.8 u3 canurapubix Hopm CH [8] (Ta611.2.9) BeITIUCHIBA-
€M JIOITyCTUMBIE YPOBHH 3BYKOBOI'O AaBieHus L,, A Bcex BUIOB pabOT Ha IOCTO-
SHHBIX pabOYMX MECTaxX B MPOU3BOJICTBEHHBIX MOMEIIECHUSX.

B) Ha kaxmoil cpeqHercoMeTpuduecKoll OKTaBHOM dacToTe ompenensem A —
MIPEBBINICHUE YPOBHEH 3BYKOBOTO JABJICHHS B IMOMEIICHUW HAJ JOIMYCTUMBIMHU 3Ha-

YeHUsIMU 110 Gpopmyie (2.2) u 3anuckiBaeM B To3umuio 3 tabdmn.2.8:
— Hayacrtore 63 I'n Agy =93 — 95— npeBbIcHN HET;
— Hayacrore 125 I'n Aj,5 =87 —87 — npeBbllIeHNs HET;
— magactote 250 't Ay =87-82=5@5 ,

2. OmpepensieM TUIOMIAAN OTPAKIAIOMIUX KOHCTPYKIUHN Iexa(loMeeHus): mo-
TOJIKA, [10J1a, CTEH, ABEPEM, OKOH.

— oxua S, =m-hy-by =2-1,76-226 = 79557 ;
— meepu S, =m-h,, -b,, =1.295-2,6 =767 ;
~ cremsi Sy, =2@+BH S, —S,, =92481€7 ;
~ notonok Swx T ATB=69121%g A B 691262 ;
~ non S, =A-B=6912§2
3. OHpeI[eJ'IHCM OKBUBAJICHTHLIC ILJIIOIIAJIN 3BYKOHOFJ'IOH_[6HI/IH Orpa)KI[a}OH_[I/IX
KOHCTPYKIUH 1eXa(IoMeIEeHus1) 0 0OJIULIOBKH.

a) Ilo dpopmyne (2.3) onpenensieM dKBHBAJCHTHBIE TUIONIAIN 3BYKOIIOTJIONIE-
HUA 10 OOJMIIOBKH, K MpUMepy, Ha yactoTe 63 ' ko PHUIMeHT 3ByKONOrIOUEHUS

CTCH &j = 0,01, miomaab CTeHb S; = 924,81(42 .
OKBHBAJIEHTHAs ILIOIAAb 3BYKOIOITIOLIEHHS CTEHBL:

A; =0,01.92481=9,24§2 .

a..
3anuck B TabOJ. yI00HO IPEICTaBUTh B BUJE APOOH: L
Aj = ajj -5
0,01
Ha vacrore 63 I'i 1iig cTteH 3anuceiBaeM —— . Pe3ynbTaThl pacueToB ISl CTEH,

)
MOTOJIKA, 1T0J1a, OKOH U JIBEpel MpeACTaBICHbl COOTBETCTBEHHO B MO3UIUsIX 4,5,6,7 1

8 1a01.2.8.



[Tpumep pacueta 3h(HeKTUBHOCTH 3BYKOMOTIOIICHHUSI

TaOmuma 2.8.

CpeI[HCFCOMCTpI/IIICCKI/IG YaCcTOThI OKTAaBHBIX II0JIOC , I'mg

Hokasarers 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
1 YpOBHH 3BYyKOBOTO JaBJIeHHs B momemenny nexa L, nb 93 87 87 84 78 74 72 70
2 | JomycTiMble ypOBHHU 3BYKOBOTO JABJICHUSI HA TIOCTOSTHHBIX pa0ovnX Mec- 95 87 82 78 75 73 71 69
Tax B IIPOU3BOACTBEHHBIX oMemtenusx L,,,, 1b
3 [IpeBbInieHrne ypoBHEH 3BYKOBOT'O JABICHUS HAJ JOMYCTUMBIM A, b - - 5 6 3 1 1 1
Jlo o0mumoBKH

4 Crenbl S.;=924,81 m° 0,01 0,02 0,02 0,02 0,03 0,04 0,04 0,04
9,24 18,5 18,5 18,5 27,7 36,9 36,9 36,9

5 TTOTONOK S0, =6912 M 0,01 0,01 0,01 0,01 0,02 0,02 0,02 0,02
69,12 | 69,12 | 69,12 | 69,12 | 138,24 | 138,24 | 138,24 | 138,24

6 Mo S0, =6912 M° 0,1 0,1 0,1 0,1 0,08 0,06 0,06 0,07
691,2 | 691,2 | 691,2 | 691,2 | 552,9 | 414,7 | 414,7 | 483,8

7 OxHa S,,=795,52 m* 0,35 0,35 0,29 0,2 0,14 0,1 0,06 0,04
2784 | 278,4 | 230,7 | 159,1 | 1114 79,6 47,7 31,8

8 JBepu S=7,67 M 0,1 0,1 0,1 0,1 0,08 0,08 0,07 0,04
0,77 0,77 0,77 0,77 0,61 0,61 0,53 0,31

9 | CyMmMapHbIe SKBUBAJICHTHBIC TUIOIA N 3BYKOIOTIIOICHUs orpakaaromux | 1048.8 | 1058 | 1010,3 | 938,7 | 830,9 | 670,02 | 638,1 691,1

4, = 2 -5
KOHCTPYKITHIA 710 OOJIUI[OBKH Aij = Z ajj - S, : Z Y
TTocne 00MUIIOBKYU

10 Crenbl S.,=924,81 m° 0,1 0,4 0,85 0,98 1,0 0,93 0,97 1,0
92,4 369,9 | 786,1 | 906,3 | 924,8 | 860,1 | 897,1 | 9248

11 TTOTONOK S0, =6912 M° 0,1 0,4 0,85 0,98 1,0 0,93 0,97 1,0
691,2 | 2794,8 | 5875,2 | 6773,8 | 6912 | 6428,2 | 6704,6 | 6912

12 Mo S,,0,=6912 M° 0,1 0,1 0,1 0,1 0,08 0,06 0,06 0,07
691,2 | 691,2 | 691,2 | 691,2 | 552,9 | 414,7 | 414,7 | 483,8

13 OxHa S,=795,52 mM° 0,35 0,35 0,29 0,2 0,14 0,1 0,06 0,04
2784 | 278,4 | 230,7 | 159,1 | 1114 79,6 47,7 31,8

14 JBepu S,,=7,67 M 0,1 0,1 0,1 0,1 0,08 0,08 0,07 0,04
0,77 0,77 0,77 0,77 0,61 0,61 0,53 0,31

15 | CyMmmapHbie 3KBUBAJICHTHBIC IUIOIIA/IU 3BYKOIIOTIoIeHHs orpakaarommx | 1754,1 | 4105,1 | 7583,9 | 8531,1 | 8501,8 | 7783,1 | 8064,7 | 8352,8

KOHCTPYKI[HIA TTOCIIe OOJIUIIOBKH Aﬁj = Zaij -5, M
17 | Oxwunaemble ypoBHH 3BYKOBOTO JaBIeHHs B IIOMEIIEHHH 1iexa L b 91 81 78 74 68 63 61 o9

001CUD *




TaoOmuma 2.9.
[IpeaenbHO AOMYCTUMBIC YPOBHH 3BYKOBOT'O JIaBJICHUS, YPOBHHU 3ByKa M SKBUBAJICHTHBIC YPOBHU 3BYKa JIJIT OCHOBHBIX HAan00-
jiee TUIINYHBIX BUJIOB TPYAOBOM IEATEIBHOCTH M padounx mecT (Bbimucka u3 CH [8])

DKBUBHU-
YpoBHU 3BYKOBOTO J1aBiieHHs, 1BA, B OKTaBHBIX M10JI0CAX CO
- CpPEIHETEOMETPUYECKUMHU YacToTaMu, [’ JICHTHRIC
Bun tpynoBoii nestensHOCTH, paboune MecTa pea p 11
YPOBHHU
315 | 63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 3ByKa, 1BA
1. TBopueckast W Hay4yHasi JEATEILHOCTb, KOHCTPYUPOBAHUE WU
NPOCKTHPOBAHUE, IMPENoIaBaHNe, BpadeOHas JesTEIbHOCTH: -
86 | 71| 61 54 49 45 42 40 38 50
paboure MecTa B MOMEIICHHIX AUPEKINH, PaCUeTYHKOB, J1abopa-
TOPUSIX JJISl TEOPETHUECKUX padoT, mpuema OONBHBIX U T. TI.
2. BpicokokBanmmuIMpoBaHHas paboTa, aIMHHUCTPATHBHO-
yIpaBJIeHYECKasl JesITeIbHOCTh: paboune Mecta B momemienusx | 93 | 79 | 70 68 58 55 52 52 49 60
[IEXOBOI'0 YIPABIEHUECKOTr0 anmnapaTa, KOHTOpax u T.1.
3. Pabora, BbIMOJIHAEMAas C YacTO IMOJIy4a€MbIMHU YKa3aHHIMH,
TpeOyroliasi CIIyXOBOro KOHTPOJIs, JUcleTdepckas pabora: mo-
9 | 83| 74 68 63 60 57 55 54 65
METIEHHs] TUCTIETYEPCKUX CIYXKO M JUCTAaHIIMOHHOTO yIIPaBICHUS
C peueBoil CBA3bIO MO Teae(poHY, MAITMHONMCHbBIE OI0PO UT.A.
4. PaGorta, Tpebytomas cocpeoTOYEHHOCTH, KaOUHBI TUCTaHILIU-
OHHOTO yIpaBlieHHs 0e3 pedeBoil cBs3M 1o Tenedony, madoparo- | 103 | 91 | 83 77 73 70 68 66 64 75
pHH C IIIyMHBIM 000pYIOBaHUEM H JIp.
5. Bce BuanI paboT, KpoMe yKa3aHHBIX B I.11. 1-4, Ha MOCTOSTHHBIX
pabouux MecTax B MPOM3BOJCTBEHHBIX MOMEIICHUAX U Ha Teppu- | 107 | 95 | 87 82 78 75 73 71 69 80
TOPHUH TIPEIIPHUSITHSL.
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0) Ha KaXIOW CPEIHEreOMETPUYECKOW OKTABHOW YacTOTE OMpesessieM CyM-
MapHbIC 3KBHBAJICHTHBIC TUIOIIAIH 3BYKOMOIJIOMICHUS OTPAXKIAIOIINX KOHCTPYKIIUH
1o obimoBku A, o popmyie (2.4).

Ha uactote 63 Tit A = Ay, + Ao + Apgn + Aige + Ay =104886€%

Pe3ynbTaThl pacueToB npeacTaBieHbl B Mo3unuu 9 t1adin.2.8.
4. OmnpenenseM SKBUBAICHTHBIC IUIOMAAN 3BYKOIOTJIOMICHHUS OTPAKIAFOIINX
KOHCTPYKIUHU TeXa(TIOMEIIEHHS ) TTOCTIe OOTUIIOBKH.
a) Ilo popmyne (2.3) ompenensieM SKBUBAJICHTHBIC ILIOMIAIN 3BYKOIIOTIIONIE-
HUS OTPAXKAAIOIUX KOHCTPYKIIMI TMOMEIICHUs! Mociie OOJIHMIIOBKH, K TpUMEpy, Ha
gacrore 63 'l KO3 PHUINEHT 3BYKOIOTIIOIICHNS OOIMIIOBAHHBIX CTCH:

4;=01.924.81= 92,4(42 ,, TUIOWIA/b CTeHBI S = 924,81(42 /

Tak kak OOJUIIOBaHBI TOJBKO CTEHBI U MOTOJIOK, KOA()PHUIMEHTHI 3BYKOIOTJIO-
IIEHUS OKOH, JABEpEH, U MoJia mocjie O0IUIIOBKM HE U3MEHUIIUCH, IOATOMY OCTaJIUCh
HEU3MEHHBIMU SKBUBAJICHTHBIE IUIOMIAJAN 3BYKOIOIJIOMIEHUS ATUX OrPaXXKIAFOLIUX
KOHCTpYKIMK. Pe3ynbraThl pacueTroB mpejacraBieHbl B mosunusax 10,11,12,13,14
Tab1.2.8.

0) Ha KaxJ0W CpPEeJHEreOMETPUYECKON OKTAaBHOM YacTOTE OIpPEACIsieM CYyM-
MapHbI€ SKBUBAJICHTHBIC IJIOMIAM 3BYKOIOTJIOMICHHS 1MOCe OOIUIIOBKU TI0 (popmy-
ae (2.4): .

AZ = AZcm + A2n0m + AZnOJz + AZOK + AZO@ = 1754'1(42 L

Pe3ynbTaThl pacyeToB npeacTaBieHbl B MO3UIMHU 15 Tab1.2.8.

5. Ompenenum CHIXKEHHE 1TyMa B TTIOMEIIICHUH:

Ha xaxxnoil cpenqHereoMeTpu4ecko OKTaBHOW 4acTOTE OINPENEIIsIEM CHUKECHUE
ryma B JiepeBooOpabdathiBarolieM 1exe mo gpopmysie (2.5), k npumepy, Ha yactore 63
I

AL=10-Ig[ 11222 | _ 205,
1048,8

Pe3ynbTaTel pacueToB, OKpYIJIEHHBIE IO 1EIbIX 3HAYCHHH, TPEICTaBICHbI B TO-
sunuu 16 T1a671.2.8.
6. OmpenenuM OXUaaeMble YPOBHHM 3BYKOBOTO JaBJCHHUS B IieXe (ITOMEIICHUH)
nociie oonuIoBkH 1Mo Gopmyie (2.6). K npumepy, Ha gyactore 63 I
Lo =93—2=9105,

Pe3ynbpTaThl pacyeToB npeacTaBieHbl B mo3uuu 17 tadin.2.8.
2.4.4. OueHka pe3y/JbTaTOB PAc4eTOB U BHIBO/IbI 10 padoTe

[TommyueHHble B pe3ysIbTaTe PacyeTOB OKUJAEMble YPOBHHU 3BYKOBOTO JIaBJICHUS
B IIOMEILIEHUU J1IepeBO0OPa0aTHIBAIOIIETO I€Xa CIeAYyeT CPAaBHUTH:

— ¢ tpeboBanusmu CH [8];

— ¢ (haKTUYECKUMHU YPOBHSMHU 3BYKOBOTO JABJICHUS B MOMEILEHUU JIEPEBOOO-
pabaThIBarOIIETO 11eXa.

Ha ocHoBaHuM cpaBHEHUS clieiaTh BBIBOJBI U MO PE3yJIbTaTaM pacyeToB Mpe-
CTaBHUTh CIICKTPHI IITyMa Ha rpaduke (mpuMep Ha puc. 2.2).
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100

90

80 \\

70

—&— yYPOBHM 3BYKOBOrO [aBIEHWs B MOMELLEHUN
nepesoobpabartbiBatoLLero uexa L,ab

60

—#— 10NyCTUMbIE YPOBHW 3BYKOBOTO AaBneHus Ans
50 BCEX BUAOB paboT Ha NOCTOSHHbLIX paboumx
MecTax B MPOM3BOACTBEHHbLIX MOMELLEHUSX
Loon, ob

0OXUAaeMble YpOBHU 3BYKOBOTO AaBIIEHUS B
nomelleHnn fepeBoobpabaTbiBatoLLero Lexa
Loxua, ob

40

YpoBeHb 3ByKOBOro AaBneHusi, Ab

30

20

10

63y 125y 2500y, 500y 1000y, 20000y 4000Iy 80000
YacroTa

Puc. 2.2. [Ipumep 3amonHeHus: 6J1aHKa COEKTP IIyMa

2.5. KoHTpoJibHbIE BONPOCHI

YTto Ha3bIBAETCS 3BYKOIOIJIOIIEHUEM?

[IpuHIMIT IEWCTBUS 3BYKONIOTJIOLICHHUS.

BubI 3ByKOIOTJIOIAOIIMX MAaTEPUAIIOB.

KOHCTpYKTHBHBIE PELICHHS 3BYKONOTIOIIAIINX MAaTEPUAIIOB.

HopmaTuBHbIe TpeOOBaHMUS K 3BYKOIOTJIOIICHHUIO.

Kakumu akycTH4ecKuMU XapakTepUCTUKAMU U (PU3UKO-MEXaHMYECKUMHU MOKa3a-
TEISIMU XAPAaKTEPU3YIOTCS 3BYKOIIOIVIOLIAKOIINE MATEPHAIIBI?

Ha3oBuTe OCHOBHBIE TAPAMETPHI, ONPEAEISIFOLINE 3BYKOIOTIIOIIEHHE MAaTEPUATIOB.
Ot 4vero 3aBUCHUT 3(PPEKTUBHOCTH 3BYKOMNOIJIOUIEHUSI MATEPUAIIOB?

ITo xakoii (hopmysie pacCUUTHIBAETCA CHUKEHUE IITyMa B IOMEILEHUH 33 CYET 3BY-
KOIIOTJIOIIEHNA?

10.Kakue HOpMaTUBHBIE JOKYMEHTBI XapaKTEPU3YIOT 3BYKOIOIJIONICHUE?

okowdE

© oo~
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3. IPAKTUYECKASA PABOTA «BbBIBOP U PACYET
BUBPOU30JIATOPOB /IS TEXHOJTOI'MYECKOI'O OBOPY 1OBAHUS»

3.1. Hean padoTsl

O3HaKOMJIEHHE C OCHOBHBIMH CBEACHUSIMU O BUOpAllUU, BO3/IEUCTBUM BUOpallUU
Ha BUOPOU3OJIALINU, KOHCTPYKIHUEH BUOPOU3OJIATOPOB, MPUHIIUIIOM HMX JIEUCTBUS,
HOpMaTUBHBIMH TpeOoBaHUsIMU. [IproOpeTeHe HaBBIKOB pacyeTa BUOPOU30ISTOPOB.

3.2. Oo0uue cBeaeHus

Bubpanus — MmexaHnyeckue KojiedaHus YIpyTruxX TeJl U MEXaHUYECKUX CHUCTEM,
BO3HUKAIOIIME B pe3yJibTaTe ACHCTBHS HEYPABHOBEIICHHBIX CUJI UJIM Macc — aucha-
JaHCa JABWKYLIMXCS M BPAILAIOIIMXCS YacTel, yAapHbIX BO3AeHCTBUH U T.1. Bubpa-
1IAsI BOBHUKACT MPAKTUYECKU B JIIOOOW MaIIMHE WM MEXaHWU3ME, UMEIOIIEeH TTOABU K-
Hble yacTu. Hanbonee pacnpocTpaHeHHBIMA HCTOUHUKAMH BUOPAITUI SIBIISTFOTCS:

— BO3BPATHO-IIOCTYHATEIbHbIE IBIKYIIUECS CUCTEMBI (HapuMep, KPUBOIIHUITHO-
IIATYHHBIC MEXaHU3MbI, BAOPOMHCTPYMEHT H TIP.);

— HEYpaBHOBECIICHHBIC BPAINAIONIUECs MACChl (HAIIPUMED, SKCLEHTPHKH, Ky1ad-
KOBBIC MEXaHHU3MBI U TIP.);

— yIaphl U3-3a HAIMYUS 3a30POB B COCJAMHEHUAX, 3yOUaThIX W ILIEMHBIX Mepea-
yax, MOJAIIMITHUKAX KaueHUSI.

B crpoutenbctBe HauOonee MOIIHBIMU HMCTOYHUKAMHU BUOpAllUU SIBISICTCS
OOJIBIIIMHCTBO CTPOUTENIBHBIX MAIllMH, a TaKKE€ KOMIIPECCOPBI, HACOCHI, PYYHOU Me-
XaHU3UPOBAHHBIA UHCTPYMEHT U T.JI.

3.2.1. ITapameTpsbl BUOpauu

[TopaBnstoiee OOJNBIIMHCTBO BUOpaLMidA UMEET MEPUOJNYECKUN XapaKTep, IMO-
ITOMY UX XapaKTEpU3YIOT yacToTod Kosebanui f, [, u amrmrynoit BuOpocmenie-
Husi A, M. KonumdecTBeHHbIE XapaKTEpUCTUKU BHOpaluii — 3TO BUOPOCKOPOCTH
V =2x-f-A,m/c, uBubpoyckopenne a = @r - f f A, m/c%

Ha npaktuke aGCcosIfOTHBIE 3HAYEHUSI BUOPOCKOPOCTH M BUOPOYCKOPEHUS HU3MeE-
HSIIOTCSI B O4eHb IIMPOKKX mpenenax (mpumepro ot 10° xo 10° m/c wis BuGpockopo-
CTH), TIO3TOMY JUIsl YAOOCTBA BBIIIOJIHEHUS! BBIYUCICHUN NMPUMEHSIOTCS UX Jorapud-

MUYECKHE YPOBHH — JIorapumudeckuii ypoBeHb BuOpockopoctu (L,) u BUGpoycko-
penns (L,), KoTopbie u3MepsitoTces B aeiuoenax (ab):

V
—20|9 0 5, 1B (3.1)

, =20l b 3.2
Y106 o6 g8 (32)

rne  V u a — cpenHexBagpaTUUHBIE 3HAYEHHS BUOPOCKOPOCTH (M/C) M BHOPOY-
ckopenns (M/c?);

5-10% - OTIOpHOE 3HaY€HUE BUOPOCKOPOCTH, M/C;

1-10° - OTIOPHOE 3HAYCHHE BHOPOYCKOPEHHS, M/C’.
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OnopHBIMHA HA3BIBAIOTCS 3HAYEHUS] BHOPOCKOPOCTH M BHOPOYCKOPEHHUS, KOTO-
pBIC OIIYIIAIOTCS YSIIOBEKOM KaK BHOpAIIHSL.

BosneticTBue BUOpaimu Ha OpraHru3M YeI0BeKa, a TAKXKE BOMPOCH U3MEPEHHUS U
HOPMHUPOBaHUS MOAPOOHO paccMmoTpensl B [1, 3, 10], a Takke B 1-i yactn yueOHOTO
nocoowus [2].

3.2.2. MeToabl 3alIUTHI OT BUOPAIIUHT

Knaccudukanus meronos 3ammtsl oT Bubpanuu npusenaeHa B 'OCT [10]. Co-
riacHo [10], mo OTHOIIEHUIO K MUCTOYHHWKY BHUOpAIM BUOPO3AIIUTa MOXKET BBITOJ-
HATHCSI CHUOKEHUEM [MapaMeTpOB BUOpaIlMU: B HCTOYHMKE U HA MYTHAX pacnpocrpa-
HEHUSI OT MCTOYHHUKA.

MeToapl CHU)KEHUS BUOpalMd B MCTOYHMKE BO3HMKHOBEHMS IPEANOIAraroT
BHECEHUE U3MEHEHUI B KOHCTPYKIIMIO, peXKUMBbI pabOThl U JpyTrHe MmapaMeTpbl camo-
ro UCTOYHUKA BUOpAuu. DTU METO/bI IPUMEHSIOTCS MIPU IPOEKTUPOBAHUN 000PY-
JOBAaHUS M SBJSIOTCS MPEANOYTUTEIbHBIMU. OHAKO, €CIM CHU3UTh 3HAUYEHUS BUO-
paluy B UICTOYHUKE JI0 TOIYCTUMBIX 3HaYEHHUH HE ynaercs, JIn0o BUOpauusl sBiseTcs
HEOOXOUMBIM KOMIOHEHTOM TE€XHOJOTMYECKOI0 Mpolecca, TO IPUMEHSIOTCSI METO-
Ibl CHUKEHHS] BUOpaLlMK HA MYTAX PACHPOCTPAHEHUS OT MCTOYHMKA. DTU METO/IbI
IPEIOoJIaratoT CIOJIb30BaHNE KAaKUX-TMOO JOMOJHHUTEIbHBIX YCTPOHCTB, IIpeIHa-
3HAYEHHBIX JUIs LieJel ocnadiieHusi BUOpaluu U BCTPAWBAEMbIX B KOHCTPYKLIHUIO Ma-
II1H, B CTPOUTENbHbIE KOHCTPYKIIMH MM COOPYKAEMBIX Ha MYTAX PaCIpPOCTPAHEHUS
BUOpanuu. B MHXeHepHO! MpakTHKe HamboJiee YacTO MCMOJb3YIOTCI MMEHHO 3TH
METO/IbI.

[Ipu cHM>KEeHUM BUOpALIMK HA MYTSIX PACPOCTPAHEHUS UCIIOJIb3YOTCA:

1. BuOpou3oJsigusi — 3TO yMEHBbIIEHUE YPOBHSI BUOpALMH 3aIIHMILAEMOT0 00b-
€KTa IyTeM YMEHbILIEHHUs Nepesjaun KoiedaHui 7 TOMy 0ObEKTY OT UCTOUYHUKA KOJIe-
Oanuii. BUOpou30sIus oCyecTBIsIeTCs MOCPEACTBOM BBEJCHUSI B KOJIEOATEIbHYIO
CUCTEMY JIOTIOJIHUTEILHOM YIPYTo# CBSI3U, MPETSITCTBYIONICH nepenaye BUOpauii ot
MCTOYHUKA KOJIeOaHu! (MalIMHbI, MEXaHW3Ma) K OCHOBAHUIO WJIM CMEXHBIM 3JIEMEH-
TaM KOHCTPYKLMU; 3Ta yNpyras CBS3b MOXKET TaK)K€ MCIOJIb30BaThCs Uil ociadie-
HUS Tiepefjaun BUOpaluii OT OCHOBaHMS Ha YeJIOBEKa, JIN0O Ha 3alUIIaeMblil arperar.

Bubpowu3zosnsiiiiss Ha3pIBacTCS AaKTHMBHOWM, €CIM JJIS CO3JaHUSl MPEMATCTBUI K
nepeaaye BUOpaIUii UCIIOJIB3YETCS IOMOTHUTEIBLHBIN NCTOYHUK dHepruu. [laccuBHas
BUOPOU30JIALIMS COOCTBEHHOT'O MCTOUHHUKA YHEPTUU HE UMEET..

2. BuOporamenue — 5T0 yMEHbILIEHUE YPOBHS BUOpaIUil 3a1IMI[aeMoro o0bek-
Ta MyTeM BBEJICHUS B JJOTIOJHUTEIBHBIX PEAKTUBHBIX Macc,

Yaiie Bcero BUOpOTallleHUE peaanu3yeTcsl MyTeM YCTaHOBKH arperaTtoB Ha CaMo-
cTosiTeNibHbIE (PyHIaMeHThl. Maccy dyHaamMeHTa noaOUparoT TaKuM 00pa3oM, YTOOBI
aMIUIUTy1a KojeOaHui MmoaomBbl (PyHAaMEHTa B JIOOOM ciyyae HE IpeBblIIIaa
0,1—0,2 MM, a 1151 0c000 OTBETCTBEHHBIX coopyxkeHur — 0,005 mm. [l HeGob-
X OOBEKTOB MEXKAY OCHOBAaHHUEM U arperaroM yCTaHaBJIMBAIOT MACCHUBHYIO OIOP-
HYIO IUIUTY.
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3. BuOpomnoriomenue — 3T0 yMEHbIIEHUE YPOBHS BHOpaIMil 3alMIaeMOro
O00BEKTa IMyTEM IPEBPALLEHUS SHEPTUU KOJEOAHUN CUCTEMBI B JAPYTU€ BUABI SHEP-
THH.

Yaie Bcero yBeauMueHUe MOTEPb 3HEPTUN JOCTUTAETCS UCIOIb30BAaHUEM B KOH-
CTPYKLMHU BUOPUPYIOIIMX MAIllMH U MEXaHU3MOB MaTE€pHaJIOB C OOJIBIIUM BHYTPEH-
HUM TpPEHHUEM (pe3HHa, IJIacCTUYeCKrue Macchl). [Ipn HEBO3MOXKHOCTH MM HELIENIECO-
00pa3HOCTH ATOTO CHOCOo0a MPUMEHSIIOTCS BUOPOTMOTIIOMIAIONINE TOKPHITUS B BHJIE
CJIOEB YNPYTOBSI3KUX MaTEpHANOB, 00JaJaroMMX OOJIBIIMMU MOTEPSMU HAa BHYTPEH-
Hee TPEHHE.

B nacTosmiee Bpemsi Hanbosee pacpocTpaHeHHBIM U 3 ()EKTUBHBIM CIIOCOOOM
60psObI ¢ BUOpaIueil SBIsETCS MacCUBHAs BUOPOM30/SILIMS B COUYCTAHUH C TIPUMeE-
HEeHUEM BHOporacsimmux ocHoBaHMil. C ee NOMOIIbIO JOCTUTAETCS YMEHBIICHHE T1e-
penayu TMHAMUYECKON CHJIbI OT MAIIMHBI K OCHOBAHHUIO, a TAaKXK€ YMEHBIICHHE BUO-
paluii, nepejaBaeMbIX OT OCHOBAHUS K pabOUYMM MeCTaM MOCPEICTBOM pa3MELICHMUS
MEX1y HUMH YOPYTHX 3JIEMEHTOB (BHOPOM3OJISATOPOB MM aMOPTHU3aTOPOB). YcCTa-
HOBKa MalllMH Ha YIOPYrHe ONOpbl MPAKTHUECKU HE ociabiseT BUOpaluu caMoil Ma-
IIMHBI, HO YMEHBIIAET Nepeaady BUOpaluil Ha MOEPKUBAIOIYI0 KOHCTPYKIUIO U,
CJIEIOBATENIbHO, YMEHbILIAET BUOPALIMIO pab0UYHNX MECT.

3.2.3. Buabl U KOHCTPYKIMS BUOPOU30/ISITOPOB

BuOpoun30Topsl JeNSITCS Ha CIEAYIONINE KOHCTPYKTUBHBIE THIIBI:
— BHOPOM3O0JISITOPBI U3 TBEPIBIX MATEPUATIOB;
— PE3MHOBBIE aMOPTU3ATOPHI ¢ AedhopMalieil CIBUTa U CKATHS;
— MpPYKUHHBIE BUOPOU30JISATOPHI;
— ITHEBMAaTHUYECKUE aMOPTHU3ATOPBI.

BuOpou3zoaaTopsl U3 TBepAbIX MAaTepUuaI0B padOTAIOT HA YUCTOE CXKATHE U
OTJIMYAIOTCA CaMOM BBICOKOM PE30HAHCHOW YacTOTOW W3-3a HEOOJBIIOro Mporuda
o1 Harpy3koi. OHU JOBOJIBHO JICHIEBBI U BBIAEPKUBAIOT OUEHb OOJIBIINE HATPY3KH,
HO MOTYT UCHOJIB30BaThCS TOJIBKO IS U30JIALMK Ha 3BYKOBBIX 4acTOTaX U AeMI(U-
poBanus ynapoB. Ha puc.3.1 a) nmokazana cxema BUOPOH30JIATOpa U3 TBEPIION pe3u-
HBI.

Pe3unoBbIe amopTH3aTOpkl ¢ AedopManmend caBura u cxkarusi. B oty kare-
TOPUIO BXOJST PE3UHOBBIE MJIM HEONMPEHOBBIE BUOPOU3OJIATOPHI, MPEACTABIISIONINE
co0oll (hpopMOBaHHBIE JIUCTHI U MPOKJIAAKH, TPUUYEM IOl HArpy3KOH Marepuan 3THX
BUOPOU30JIATOPOB CBOOOJHO BBIIABIMBAETCS MO OokaM WM JedopMupyercs mon
JEHUCTBUEM CIBUTAIOMIMX HArpy3ok. B 3aBUCHMOCTH OT KOHCTPYKIMU TaKu€ BUOPOU-
30JIITOPBI MOTYT 00€CIIeUYnBaTh COOCTBEHHYIO YACTOTY CUCTEMbI MTPUOJIM3UTENIBHO J10
5 I'. OHM OTHOCHUTENBHO JEUIEBBI U MPUTOIHBI ISl BBICOKHX YacTOT, TO3TOMY IpH-
MEHSIOTCS U JIJIS1 3BYKOM3OJISIIMM, a TAKXKE BO BCEX TEX ClIydasix, Korjaa He TpeOyercs
YYHUTBIBATh HU3KHE PE30HAHCHBIE YaCTOTHI.

IIpy:xuHHBbIEe BUOPOU30AATOPBI. SIBISIIOTCS Haubosee pacnpoCTPaHEHHBIM TH-
OM BUOpOM30JIATOPOB. B KauecTBe MpyKHUH Yalle BCErO UCHOJB3YIOTCS MPOCTHIE
CHUpaJIbHbIE MPYKUHBL. [Ipy mpaBWIBHOM COYETaHUM AMAMETPA BUTKA, BBICOTHI U
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auamMeTpa MpyTKa TaKhe MPY>KUHBI OTJIMYAIOTCS CTAOUIBHOCTHIO HEOOXOIMMBIX
CBOMCTB M MOT'YT 00€CIeYrBaTh CO3/1aHUE PE30HAHCHBIX YACTOT CUCTEMBI MOpsiaKa 2
['1. Bubpou3ongaropsl 3TOro Tuna MoryT paboTaTh C OY€Hb OOJBIIUM CPOKOM CITYXK-
Obl. OHAKO crHpajgbHble MPYXKUHBI HE 00JaAaroT BHOpoaeMnupyomuM 3¢ dex-
toM. Jlns nemnupoBaHus B 3TOM Cilydae HCHOJb3YIOTCS IOMOJHUTEIbHBIE CPEJICT-
Ba. HepocTaTkoM CTanmpHBIX MPYKHUH SIBISIETCA TAK)Ke XOpOIlas mepenada 3ByKOBOM
HHEPTUM Ha BBICOKUX YAaCTOTaX, KOTOpas MPOXOJUT IO MPYTKY CIUpald U TepeaacT-
sl lajiee KOHCTPYKIUSAM. DTOT HEJOCTATOK YAaCTO YCTPAHIETCS ¢ TIOMOIIBIO PE3UHO-
BBIX MTPOKJIAJ0K, KOTOPBIE CKIIIOYAIOT KOHTAKT METaJlla C METAJLIOM.

Ha puc.3.1 0) mokaszana cxema Ipy>XHHHOTO BUOpon3ossitopa. Bubpouzonsarop
COCTOUT W3 LWJIMHIPUYECKOW NPYKHUHBI |, K TOPLUEBBIM BUTKAM KOTOPOM KECTKO
MIPUKPEIUICHBI MITaMIOBaHHbIC TIACTUHBI 2. K HUKHEH TIacTMHE—OCHOBAHUIO, TIPU-
KJIECHa PE3WHOBas MpOoKiIaaKka 5 (Ha3HaueHue cM. BbIe). [Ipu MoHTaxe 1oJ1 GONTHI
HUKHEH TUIACTHHBI YCTAHABIUBAIOTCS CTAJIbHBIC MIAHObI 3 M pe3UHOBBIE MPOKIAJIKH
4. Bubpou3onaTop UMEET HU3KYI0 COOCTBEHHYIO 4acToTy (2—3 I'u), 4To mo3Bosisier
M30JUPOBaTh 000PY/I0BaHHWE C HU3KUMH YaCTOTaMH BO30YKIArOMIMX CUI ¢ dPdek-
TUBHOCTBIO 110 90%.

I[TneBMaTHUYEeCKHE aMOPTH3ATOPBI IMPEACTABISIIOT COOOM MHEBMATHUYECKYIO
MOJIYIIIKY, 3allOJIHEHHYIO BO3JIyXOM, KOTOpas JEHCTBYET, KaK MPYy>KWHA MEXKIY ABYMS
JacTSIMH MallliHbI WK ycTpoicTsa. [lytem perynupoBanus naBiaeHHs BO3ayXa B IO-
AyIIKE MOXKHO CYIIECTBEHHO HM3MEHSTH €€ yNpyrue XapakTepucTHkH. Mcmonb3ys
MTHEBMATUYECKHE OTMOPHI 0CO00M KOHCTPYKIIUH, MOKHO TOJTyYUTh COOCTBEHHBIE Yac-
TOTEI cucTeMBI 110 1 [11.

| ; 5
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Puc. 3.1. Cxembl BUOPOU3OISTOPOB:
a) pe3UHOBOT0, 0) MPY>KHHHOTO (TTO3UIIMH B TEKCTE)

3.3. PacuerHas 4yacrth
3.3.1. 3aganue mo padore

PaccunTtaTh akycTHYECKyI0 BUOPOU3OJIAIMIO IIEHTPOOSKHOTO BEHTHIIATOPA, YC-
TAHOBJIEHHOTO Ha MIEPEKPHITUU U3 JIErKOTo kene3o0eTona (G = 300 kr/mM2) B 31aHUH
oduca kareropuu b (mo [12]). BenTunsatop nuHaMudecku 0TOaIaHCUPOBaH.
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HcxonHble qaHHBIC I BBIMOJTHEHHUS PabOThI COrJIacCHO HOMEpY BapHaHTa, KO-
TOPBIH 3aJ1aeT NMPENoaBaTellb, IPHHUMAIOT 110 Ta0.3.1.
Tabmura 3.1
Hcxomuble naHHbIe

Bapu | Yacrora BpaiieHus YacroTa BpauieHus Macca arperara Oo6mas macca Bpa:
aHT BeHTUWIISITOpA N, anekTpoasuratens N, HIAIOLIMXCS YacTen
M,, xr
00/MuH 00/MUH Mo, e
1 600 900 1000 250
2 1000 1300 1400 350
3 900 1200 1100 300
4 450 900 900 280
3) 1300 1850 800 200
6 800 1300 1200 400
7 1500 3000 1000 250
8 1100 2000 1300 300
9 700 1000 980 200
10 1200 1900 1050 300

3.3.2. llops10K BHINOJTHEHUS PACYETOB

1. OnpenenuTh AKCUEHTPUCUTET BpAILAIOIIMXCSA 4YacTed arperata &, M. Jus
~0-3
BEHTUIITOPOB M HACOCOB MOXKHO IpHOIImKeHHO npuHuMath: € = €Q,2—-0,4 510°m —

o ~. - o
npu AUHAMHYecKol OamaHcuposke; &= {—15 10 3 _ OpU CTaTUYECKON OanaHCH-
poBke. Mcxozst u3 yactoTsl BpamieHust BeHtuisitopa N, onpezaenseM mo tabdi. 3.2

MAaKCHUMAJIBbHO JOIIYCTUMYIO aMIUINTYyAy CMCHICHHUA LICHTPA MaCC arperara aaon ,» M.

Tabmmua 3.2

MaxkcuManbHO TOIMyCTUMAasi aMIUTATY/1a CMENICHUS LICHTPa Macc arperara
Yacrora Bpamennsi| 200 | 300 | 400 | 500 | 600 | 700 | 900 | 1200 | 1500 | 2000 | 3000
arperata, 00/MUH
Makcumansuo go- | 0,22 | 0,2 | 0,18 | 0,16 | 0,145| 0,13 | 0,11 | 0,09 | 0,07 | 0,06 | 0,04
MyCcTUMasi aMILIH-

TyJla CMEIIEHUS

IIEHTpa Macc arpe-

rara,

aOOn.,10'3, M

2. Tlo tabn. 3.3 onpenenutrh TpeOyeMyro 3(PEGHEeKTUBHOCTh aKyCTUYECKOM BHUO-
POU3OJISLIUU Ame , 1b.

3. Ilo rpaduky Ha puc.3.2 HAXOAUM JOMYCTHMYIO 4acToTy f,, COOCTBEHHBIX

KoJicOaHWil B BEPTUKAJILHOM HAMpPaBJIICHUH BUOPOU30JIMPYEMOTO arperarta mpu pas-
MEIIEHUH €r0 Ha MEePEKPHITUN U3 JIETKOro OeToHa (KpuBas «B» Ha puc.3.2)
4. OmpenensieM 00mIyr0 TpeOyemMyr Maccy BHOPOHM30JIMPYEMOTrO arperara Io

dbopmyre:

. 25-¢- Mgp_q_

M,

, KT (3.3)
a()on
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Tabmura 3.3
Tpebyemas 3 PEKTUBHOCTh aKyCTHUYECKONH BUOPOU3OJISIINN

Tpebyemast 3¢ (heKTHBHOCTH aKyCTHUECKOM

Bunx naxenepHoro o0opynoBaHus
A p pyA BuGpouzossimu AL,,,., 1b

LleHTpOOEKHBIE KOMIIPECCOPHI 30
[TopurHeBbIe KOMIIPECCOPHI MOIIHOCTHIO, KBT

no 11 17
or 15 no 44 20
ot 55 10 110 26
Bcerpoennsie TpanchopmaTopsl 28
ABTOHOMHBIE KOHJUIIMOHEPHI ™ 20
I{eHTpoOE)KHBIE HACOCHI 26
Jludrossie edeaKn 24
Kpeimniabie kotenbHbIe™® 23

[{eHTpOOEIKHBIC BEHTUIISITOPBI C YaCTOTOM Bparlle-
aus, N, 06/MuH

6oitee 800 26

ot 500 mo 800 20-26
ot 350 g0 500 17-20
ot 200 mo 350 11-17

5. Ecim obmas macca arperata M, MmeHblIe TpeOyeMoil, HEOOXOAUMO YBEIH-

YHUTH €€ 10 TpeOyeMou, HampuMep, YaCTUIHBIM WIIH TIOJHBIM 3aIl0JJHEHUEM BHYTPEH-
HEro o0beMa MEeTaJUTMYECKO pamMbl OETOHOM, WJIM CMOHTHPOBATH arperar Ha o0Iien
&Kesne300eTOHHOM (mpurpy3ouHoii) mmTe. Ecnu oOmas macca Oosbliie TpeOyemoid,
ClIeTyeT MPHUHSITh:

M,,, =M. kr (3.4)

6. BwiOpaTth Tun BuOpou3oisTopa (MPY>KUHHBIA WK pe3uHoBbIN). [Ipu yacTo-
Tax BpaileHus arperatoB meHee 1800 o0O/MHH, MPEANOYTUTENIBHO TPUMEHSThH TPY-
KUHHBIE BUOPOU30JIATOPHI; MPpU yacToTax Bpamienus 1800 o6/MuH u 6omee qomycka-
€TCsl MPUMEHEHHUE TAKKE€ U PE3UHOBBIX BUOPOM30JATOpOB. CTaNbHBIE BUOPOU3OISATO-
pPBI JTOJITOBEYHBI M HAJICKHBI B padOTe, HO OHU HEJIOCTATOYHO CHIDKAIOT Mepenady
BUOpalMii BBHICOKMX 4acTOT. Pe3anHOBbIe BUOPOU30JSITOPHI A(DPEKTUBHO CHUMKAIOT
BBICOKHE YaCTOThI, HO OHU 00Ja/Ial0T HEJOCTATOYHOW BHOPOM3OIISILIMEN Ha HUBKUX
4acToTax, U, KpOMe TOr0, HEIOCTATOYHO 10T OBEYHBI.

7. IlpenBapuTenbHO BHIOPATH KOJUYECTBO BUOPOU30IATOPOB N

8. OmpenenuTs CTaTMYECKYIO HArpy3Ky Ha oauH BuOpomsonstop P, , H, mo
bopmyre
M,, 0
Pow ==~ H (35)

2
rae g=9,8 M/c” — yckopeHue cBOOOTHOTO TaACHUS;
N — KOJUYECTBO BUOPOU3OJISATOPOB.
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fraon.[U
20

20

1 | ’ |
foo 2 3 5 7 oo 2 &  foooo

Yacrota Bpamenus, N, 06/MuH

Puc. 3.2. JlomycTumast 4actota COOCTBEHHBIX BEPTHUKAIBHBIX KOJICOAHMIA
BUOPOM30JIMPOBAHHOIO arperara
a - TTO/(BAIIbHBIC STAXKIL O - TKEIIBIE JKeIe300eTOHHbIe epekpbiTis (G > 500 kr/m);
B - JIeTKHe 6eToHHbIe mepekpsitus (500 > G > 200 kr/m%); (tmbps! BHYTpH rpaduka
yKa3bIBalOT TpeOyeMyto 3 ekTuBHOCTE BUOponsomsiuuu AL, , nb).
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9. OmnpenenuTh pacyeTHYI0 MaKCUMAJIbHYIO HArpy3Ky Ha OJUH BHOPOHU3O0JISTOD
o ¢opmyie:
47[2 . f . aaon
10-9

rie f — ocHOBHas pacueTHas YacToTa BBIHYXKJIAOIIEH CHIbl arperara, ', Ompene-

P =P, +15

cm. pacy. cm 1

P . H (3.6)

cm >

JS€TCA 10 4acTOTe BpameHus BeHTmisaTopa N, (MCXOIHbBIE TaHHBIE).

10. Omnpegenutb TpeOyeMyl0 CyMMapHYIO K€CTKOCTh BUOPOU30JIATOPOB B BEP-
TUKaJIBHOM HampasieHuu K, 1o ¢popmyie

2 ¢2
Kanp =477 T50p * Mppp, H/M (3.7)
rae  f,4p —HOmycTHMas yacToTa COOCTBEHHBIX KOJIEOaHMI BUOPOM30IMPOBAHHOIO

arperata B BEPTHKAJIBHOM HAIlpaBJICHUH, OMpeAeSieHHas Mo rpaduky Ha
puc.3.2, I'm;

11. Omnpegenutb TpeOYEMYIO KECTKOCTh OJJHOTO BUOPOU30JIATOPA kZmp B BEp-
THUKaJIbHOM HaIlpaBJIe€HUU N0 popMmyiie:
sz
p
kzmp = T H/m (3.8)

12. Tlo narpy3ke P

max. pacu
30J1ATOpA U ONPENEIUTh A1t Hero P, 1 K, .

U Kypy mOnB3ysich Tabi1.3.4, BHIOpATh THII BUOPOH-

Tabmuma 3.4
Bubpowuzomnsitopsr 10
CoOcTBeHHas Ocarxa npysx-
Makcrmansag “ASTOTa Bep- XKectkocts B | Boicora h B HbL MM IO
O6o3HaueHue | pabouas Ha- THKAILHBIX | BEPTHKAILHOM | CBOOOHOM MaI’<CI/IM’aJ'ILHOI7I Dep,
Fpy3Ka, Prgs, H KonebaHuil | HAIPaBICHWH, | COCTOSHUH, “Boucii Haroys. MM
> M% 5 larperata f, ', |k;, kH/M MM pab Py
1M P KOH Pmax, H
J1038 122 3 45 72 27 30
1039 219 2,7 6,1 92,5 36 40
J1040 339 2,5 8,1 113 41,7 50
J1041 540 2,4 12,4 129 434 54
J1042 942 2,1 16,5 170 57,2 72
J1043 1648 2,1 29,4 192 56 80
J1044 2384 19 35,7 226 66,5 96
J1045 3728 1,8 44 2 281 84,5 120

13. IIpoBepuTsh, yIOBIETBOPSET JIU BHIOPAHHBINA THUIT BUOPOU3OISATOPA HEPABEH-
CTBaM:

Prax = Pnax. pacu ? H (3.9)
K, <Kymp » H/M (3.10)

Ecnu 311 ycnoBus He coOM0Aat0TCs, BEIOpATh APYroi TUIT BUOPOU30JIATOPOB.
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14. OmnpenenuTh COOCTBEHHYIO YaCTOTY KoJieOaHH BUOPOU30JIMPOBAHHOTO ar-
perara B BEpTHKAJILHOM HalpaBJICHUH M0 GopmyIie:

1 |k,-9
f,=— |Z2=,T 3.11
‘ 27\ P, ! (3.11)

15. OmnpegensieM Benu4uHy 3(PPEKTUBHOCTH aKyCTHUECKOW BUOPOU3OISAIUU
AL 1o dhopmyre:
§2
?_4 > AL, T (3.12)

z

AL =201g

D¢ dexTuBHOCTH BUOPOU3OIALIUMHU JOJIKHA COOTBETCTBOBATh TPEOOBAHUSAM TaOJI.
3.3.

3.4. KoHTpoJIbHbIE BONPOCHI

1. Yro HazbiBaeTcsa BuOpanuei? McTouHuKY BUOpALIMH.
2. OCHOBHBIE TapaMeTPbl BUOPALIUH.

3. YKaxuTe METOJIbI 3allUTHl OT BUOpAIUU.

4. Buasl 1 KOHCTPYKIUSI BUOPOU3O0JIATOPOB.



28

4. IPAKTUYECKAS PABOTA «PACUET KOJIMYECTBA
CBETHJIBHUKOB BHEHIHEI'O U BHYTPEHHEI'O OCBEIIEHUS»

4.1. Heab paéoThI

O3HaKOMJIEHHE C OCHOBHBIMHM CBEACHHUSIMHU O MPOU3BOJCTBEHHOM OCBEIICHHH,
BUJIaMU OCBETUTEIHHBIX NMPUOOPOB, HOPMATUBHBIMU TpeOoBaHusMHU. [IpuobpereHue
HaBBIKOB pacyeTa METOJ0B CBETOTEXHUYECKOTO ANEKTPUUECKOTO OCBEIICHUS.

4.2. OO0Oume cBeaeHus

OcCBeIIEeHHOCTh — MOBEPXHOCTHAS IIOTHOCTh CBETOBOTO MOTOKA, OMPEACIISICTCS
KaK OTHOIIIEHWE cBeToBOro motoka dF k 1uromramu oceemaeMoit moBepxHocTu dS
JOKC (JIK):
E =dF/dS (4.1)
[IpoexTupoBaHue MPOU3BOICTBEHHOIO OCBEIICHUS IPUHSTO JIETUTh HA TP Yac-
TH: CBETOTEXHUYECKYIO, AJIEKTPUUYECKYI0 U CMETHO-PKOHOMHYECKYI0. OCHOBHBIMHU
3aJlayaMi CBETOTEXHUYCCKON YaCTH SBJSIOTCS BHIOOP CHUCTEMBI M BHIA OCBEIICHWS,
CBETWJILHUKOB W MCTOYHUKOB CBETA, OINPEACIICHUE WX PAIlMOHAILHOTO KOJIMYECTBA,
MOIITHOCTH, CBETOPACTIPEICICHUS U Pa3MEIICHUS Ha CTPOUTEIHLHOM TUIOMIAJKE U B
MIPOM3BOACTBEHHBIX 3/IaHUSIX.
DIEKTPUIECKOE OCBEIICHUE CTPOUTEIBHBIX TUIOMIAJA0K U yU4aCTKOB BHYTPH 37a-
HUW OCYIIECTBIISCTCS YCTAaHOBKAMH OOIIETO PaBHOMEPHOTO WIIM JIOKAJTHU30BAaHHOTO
OCBEIICHMS, @ MECTHOE OCBEIICHHUE — WHBEHTAPHBIMH CTOMKAMU WJIM MEPEHOCHBIMU
npubopamu. OO1iee paBHOMEPHOE OCBEIICHHE CTPOMUTENBHBIX IJIOMAI0K JOJKHO
ObITh HEe MeHee 2 K. Eciu TpeGyemasi 1o HOpMaTUBHBIM JJOKYMEHTaM OCBEIIEHHOCTD
E, > 2 1K, To K 00111€eMy paBHOMEPHOMY OCBEILEHUIO YCTPAUBAETCS AONOIHUTEIBHO
JIOKaJIM30BaHHOE ocBelenue (tadu. 4.1).
Tabmumna 4.1.
Hopwmbl 0CBEIIEHHOCTH Y4aCTKOB CTPOUTENBHBIX TUIOMAaA0K 1 padot (mo I'OCT
12.1.046-85* HopMmbl OCBEIIIEHUS CTPOUTEIILHBIX ITLTOIIAI0K [3])

Ne Y4acTKH CTPOUTENBHBIX IUIOLIAZ0K U Ocse- IInockocTs | YPOBEHB OBEPXHOCTH,
pabort LICH- HOPMHUPO- | Ha KOTOPOH HOPMHUPY-
HOCTb, BaHMUS OC- €TCs1 OCBELICHHOCTh
JIK BEILIEHHO-
CTH

1 2 3 4 5

1 JlopoxHbIe pabOTHI:
YKJIaJKa OCHOBAaHUM IOJ JOPOKHBIE I10- 10 T'op. Ha ypoBHe 3emin
KPBITHS
YCTPOMCTBO JOPOXKHBIX IOKPBITUH; YK- 30 To xe To xe
JIaJIKa JKEJIE3HOIOPOKHBIX U MOJKPAHO-
BBIX ITyTEH

2 | [lorpy3ka, ycTaHoBKa, NOIBEM, pas3- 10 To xe Ha nnomankax npuema
rpy3ka 00OpYyIOBaHHs, CTPOUTEIbHBIX U mojayn oOopynoBa-
KOHCTPYKLUH, JETalIe M MaTepuajoB HUsA, KOHCTPYKUUH Je-
IPy30I0AbEMHBIMU KpaHAMU TaJel U MaTEpPUAJIOB
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1 2 3 4 5
3 COopka W MOHT&X CTPOUTEIBHBIX H
Ipy30I0IbEMHBIX MEXaHHU3MOB:
cOOpka ¢ TPUTOHKOW dacTei (BajoB, 50 Top. ITo Bceit BrIcOTE CcOOP-
BKJIQ/IBIINICH, TOMIIMITHUKOB), pPa3HbIC KH
BUJIBI PErYJIHPOBKU, CMEHa JeTaleil u
T.JI.
MOHTQXX NEPeJaTOYHBIX MOJBUKHBIX 30 Top. ITo Bceit BricOTE COOP-
qactel (1eneid, Tpocos, OJIOKOB) KU1
30 Bepr. Ha Bcex ypoBHsX, rie
POU3BOJIUTCSI MOHTAX
4 3emiisiHbIE pa0OThI, TPOU3BOIUMEIE CY- 10 Bepr. ITo Bceit BrIcOTE 32004
XHM CIIOCOOOM 3€MJICPOWHBIMU U JIPY- U II0 BCEU BBICOTE pa3-
TUMH MEXaHH3MaMH, KpOMe YCTpOMCTBa rpy3kd (CO CTOPOHBI
TpaHIIeH U TIIAHUPOBKH MAIIMHUCTA)
5 Top.
5 | YcrpoiictBo TpaHuied st dyHIaMeH- 10 Top. Ha ypoBHe nHa Tpan-
TOB, KOMMYHUKAIUI U T.1I. eu
10 Bepr. ITo Bce#t BeICOTE TpaH-
eu
6 | Pazpabotka TrTpyHTa Oynbao3epamu, 10 Top. Ha ypoBHsax o0pa0a-
CKperiepaMu, KaTKaMu  JIp. THIBAEMBIX ILIOMIAJIOK
7 BbypoBbie paboTsl, 3a0uBKa cBait 10 Bepr. ITo Bceit BbICOTE BBIEM-
KU WIN CBaH
8 MoHTaX KOHCTPYKUHUH CTalbHBIX, JKE- 30 Top. ITo Bceit BrIcOTE cOOPp-
71€300€TOHHBIX U JIEPEBSIHHBIX KH
(kapkacel 3HaHMI, MOCTBI, 3CTaKaJbl, 30 Bepr. To xe
(dbepmbl, OanKy U T.11.)
9 | CraumoHapHbIe CBapOYHBIC armapaThl, 50 Top. Ha ypoBHe pabounx
MEXaHUYECKHE HOXKHUIIBI, THUOOYHbIE MOBEPXHOCTEHN
CTaHKH J|JIsl 3aTOTOBKH apMaTyphl
10 | COopka apmatrypsl (CTBIKOBKA, CBapka, 30 T'op. Ha ypoBHe 3emuun nim
BsI3Ka KapKacoB U T.1I.) paboueii MOBEpPXHOCTH
11 | YcranoBka omnamyOKH, JIECOB U OIpax- 30 T'op. Ha Bcex ypoBHfX ona-
JeHUH TyOKH, JIECOB U OTPax-
JIeHuM
30 Bepr. To xe
12 | beronupoBaHue:
KOJIOHH, OajoK, IJIUT TOKPBITHH, MOC- 30 Top. Ha moBepxnocTtu 6ero-
TOBBIX KOHCTPYKIUH U T.JI. Ha
KpYNHBIX MaccuBOB (OeTOHHpOBaHUE 10 To xe To xe
OTKOCOB 3€MJISIHBIX TUIOTHH U T.1.)
13 | Knanka u3 KpynmHbIX O€TOHHBIX OJOKOB, 10 T'op. Ha ypoBHe kiagxu
MIPUPOJIHBIX KAMHEM,
KUPIUYHAS KIJAaJKa, MOHTaX COOPHBIX 10 Bepr. B mutockocTy creHs
(GbyH1aMEHTOB
14 | Tlogxoxsl k pabodyuM MecTam (JIECTHH- 5 Top. Ha onamyOkax, muio-
1IbI, JIeca U T.JI.) [IaKax M [OIX04ax
15 | PaboTbl Mo yCTpOWCTBY MOJIOB:
YCTPOMCTBO TIECYAHBIX, IICOCHOYHBIX, 30 Top. Ha ypoBHe 1oJ1a B 30He
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1 2 3 4 5
IPaBUHHBIX, TIIMHOOETOHHBIX, OETOHHBIX pabor
1 achanbTOOETOHHBIX MOJCTHIIAOIINX
CJIOCB;
YCTPOHCTBO 3€MIISTHBIX, IEOCHOYHBIX, 30 To xe To xe

I'PaBUUHBIX TIIMHOOUTHBIX U OYJIBDKHBIX
MOKPBITUH U3 OpyCUaTKu

YCTPOUCTBO acdaiabTOOCTOHHBIX, KHP- 50 To xe To xe
MMAYHBIX, JOIATHIX, OCTOHHBIX, MO3aM4-
HBIX [EMEHTHO-TIECUaHbIX, METaJLIoNe-
MEHTHBIX KCWJIOJIMTOBBIX TOKPBITHHA U
MOKPBITUH U3 KUPIHYA, TUIMTOK, HACTUII
napKeTa v JUHOJIeyMa

16 | KpoBenbHbIe paboThI 30 Top. B mmockocTu kxpoBiau
30 Haxor. To xe
17 | lrykarypHble pabOThI:
B [TOMEILIEHUSAX 50 Top. Ha Bcex ypoBHsX pa-
004eil MOBEPXHOCTH
50 Bepr. To xe
10T OTKPBITBIM HEOOM 30 To xe To xe
30 Top. To xe
18 | MacnsHble paboThI:
mmnarieBka, TPyHTOBKa, OKpacka, Ha- 100 Top. Ha Bcex ypoBHSX pa-
KaTKa PUCYHKOB BAIMKAMH U T.]1. 0o4ell TOBEPXHOCTH
100 Bepr. To xe
ylydlleHHass M BBICOKOKAYECTBEHHAs 150 To xe To xe
OKpacka
150 T'op. To xe
19 | CrekosbHBIE paOOTHI 75 Bepr. Ha Bcex ypoBHsX pa-

0ouell TOBEPXHOCTH

Jlns BceX CTPOMTEIBHBIX IIOMIAIOK M YYACTKOB, I/I€ PaOOTHI BBIMOJIHSIOTCS B
TEMHOE BpeMsl CYTOK, MpeaycMaTpUBAECTCs YCTPOMCTBO pabouero ocBemeHus. Ecau
TpeOyeTcsl oXpaHa CTPOUTEIBHOM IUIOMIAIKH, TO U3 pab0dyero OCBEIICHHS BBIJICIISCT-
Cs 4aCTh CBETHUJILHUKOB, 00CCIICUMBAIOIINX TOPU3OHTAIBHYIO Ha YPOBHE 3EMIIM HIIH
BEPTUKAJIBHYIO Ha IJIOCKOCTH OTPaXJEHUS OXPAaHHYIO OCBEIIEHHOCTb, paBHYyIO 0,5
JK. DBaKyallMOHHOE OCBEIIICHUE MTPEAyCMaTPUBAETCS B MECTAX OCHOBHBIX IyTEH 3Ba-
KyalllH, a TakKe B MECTax MPOXO0Ja, CBSI3aHHBIX C OMACHOCTHIO TpaBMaTU3Ma. JBa-
KYallMOHHOE OCBEIIICHUE BHYTPHU CTPOSILIErocs 3/IaHUs JTOHKHO CcOCTaBisITh 0,5 JIK,
BHe 31anusa — 0,2 K.

4.3. Bujabl HCTOYHUKOB CBeTAa U OCBETUTEJIbHBIX NPUOOPOB

OCHOBHBIC THUITBI HCTOYHHUKOB CBETA U OCBETHUTCIIbHBIX HpI/I60pOB, PECKOMECHAYC-
MBIX JJIA UCITIOJIb30BaHUA B CTPOUTCIILCTBE, IIPUBCIACHBI B tabin. 4.2.

Texnuueckue NaHHbBIE JIAMIT HAKAJTUBAHUS W AYTOBBIX PTYTHBIX JaMI TIPHUBEE-
HbI B Ta0:1.4.3, 4.4.
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TuIbl HICTOYHUKOB CBETA U OCBETUTEIILHBIX HpI/I60pOB

Tabmnuma 4.2.

MecTo paboThl

Bun ocsemenuns

[[IupuHa cTpONIIIOMIAIKY, M

Tun ocBeruTenbHOro npubopa

[Tpon3BOJICTBO HAPYKHBIX CTPOH-
TETHHO-MOHTXHBIX padoOT

OOb11ee paBHOMEPHOE

Jo 20

o 150
150...300
Csrime 300

CserunbHuk JIH

To *e, JAPJI

[IpoxexTopsr JIH, JIPJI, JIPU
Ceermnbauku [AKcT, IHaT

[TponsBoncTBo CTPOUTEIILHO-
MOHTQ)XHBIX paOOT BHYTPH 3/1aHUS

OO0111ee paBHOMEPHOE
OO011ee JIOKaITN30BaHHOE

[[Iupuna nmomemeHui 3qauus 15 M
Y MEHEee OT MECT MPOU3BOJICTBA pa-
oot

Csermnbauku JIH
CeerunbHuku J(PJI, mpoxxeKTOpsl
JPJI, JIH

[Ipon3BOJACTBO CTPOUTENBHBIX U
MOHT@)XHBIX pa0OT CHapyxu u
BHYTPH 31aHUI

MectHOEe

15 M 1 MeHee OT MECT IPOU3BOJICT-
Ba pabor

NHBeHTAapHBIE CTOKH CO CBETHJIb-
HUKaMU U TipoxekTtopamu JIH, ne-
peHocHbIe cBeTUIbHUKN JIH

IIpousBoacteo KBU, crpoutens-
HBIX MAaTEpHAIIOB B 3aBOJICKUX
3IAHUSIX

OO1iee paBHOMEPHOE U JIOKAIHU30-
BaHHOE

Ceerunsuuku JUI (JIH, JIPJI)

[Ipumeuanue. JIH —namna nvakanusanus; JIJI — mromubecuentHas namna; JIPJI —ayrosas pryrHas jiamna BbIcOKOro nasieHus; [P — nyrosas
pryTHas namna c Woaunamu; JKcT — ngyroBast kceHoHOBast TpyOuartast mamna Bbelcokoro nasienus; JIHaT — nyroBas narpuesas TpyOuaTas nmamna

BBICOKOT'O JaBJICHUA

Tabmuna 4.3.
TCXHI/I‘ICCKI/IG JAHHBIC JIaMITI HAKAJIUBAHU S 06mero Ha3HA4YCHUSI
Mormr- Tum CaeToBoOM Mormr- Tum CaeToBoOM
HOCTB, BT | maMmel | IOTOK, JIM, HOCTBH, BT | maMmbl | MOTOK, 1M
15 B 105 150 r 2000
25 B 220 150 b 2100
40 b 400 200 r 2800
40 BK 460 200 b 2920
60 b 715 300 r 4600
60 BK 790 500 r 8300
100 b 1350 750 r 13100
100 BK 1450 1000 r 18600

Tabmmma 4.4.

Texuuueckne JAHHBIC PTYTHBIX AYI'OBBIX JIAMII
Tun nmamner | Momr- Hanpsoxkenune | CetoBoit
HOCTb, BT | Ha nammne, B MOTOK, JIM

JPJI125 125 125 5600

JPJI250 250 130 11000
JPJI400 €400 135 19000
JAPJI700 700 140 35000
JPJI1000 1000 145 50000
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Hctounuku cBeTa npuMeHsieMble JJIsi UCKYCCTBEHHOI'O OCBEILCHUS JEJST Ha ra-
30pa3psiAHbIE M JaMIIbl HAKajduBaHUsA. B mammax HakalWBaHWsA BUIMMOE U3ITy4EHUE
MOJIy4aeTcsl 3a CYET HarpeBa DJIEKTPUUYECKUM TOKOM BoJib(ppaMoBoil HuTH. B razo-
pa3psAIHBIX JIaMITaX CBEYEHHE JTIOMUHO(Opa BOSHUKAET B PE3yJIbTaTe JICKTPUUECKO-
ro paspsija B aTMoc(pepe MHEPTHBIX Ta30B U apOB METAJIOB.

JlaMIibl HaKaNMBaHUS UMEIOT MIMPOKOE PACIPOCTPAHEHUE B MPOMBIIIJIEHHOCTH.
OHU TpOCTHI B U3TOTOBJICHUH, YAOOHBI B SKCILTyaTalluu, HAJIEKHBI MPU KOJIEOaHUSIX
HaIpsHKEHUST 1 METEOPOJIOTUUECKUX yCIoBUM. VX HelmocTaTkaMu SIBJISIFOTCS HHU3Kast
ceerootnaya ( 7 -20 mm/BT), MansiM cpokoM CITy>kObI (10 2,5 ThIC.4), B UX CIIEKTPE
peo0JIaIatoT KEAThIE U KPACHBIC JIYUH, YTO CHIIBHO OTJIMYAETCA OT COJTHEYHOTO CBE-
Ta.

B nocnennue rojibl MUPOKO PacHpOCTPAHEHbI TAIOTCHOBBIC JIAMIIBI — JIAMIIbI
HaKaJIMBaHUS ¢ MOJIHBIM HUKIIOM, cBeTooTnauyel 1o 40 am/BT. I1apsl Boasdpama, uc-
MapsANIMecs ¢ HATH HAaKaTa, COCOUHSAIOTCA C HMOAOM, MPEBPAIIASICh B WOIUCTHIN
BOJIb()paM, BHOBb OCEJAIOT Ha BOJb(MPAMOBYIO CIUPaJb , BOCCTAHABIIMBAIOT €€, yBe-
JUYUBAsi CPOK CIY>KOBI /10 3 ThIC. 4. CHEeKTp rajJoreHOBBIX JaMIl OJIM30K K €CTECTBEH-
HOMY. ["a3opa3psiHbie JIaMIibl OBIBAIOT HU3KOTO JABJICHUS - JIIOMUHECIIEHTHBIE U BbI-
cokoro gaBieHus. [0 cnekTpasbHOMY COCTaBY Pa3jMyarOT JIAMIIbl JHEBHOIO CBETA
(JI), xomnomuoro 6emoro (JIXb), Ttermnoro 6enoro (JII'b), 6emoro (JIb), nHEBHOTO
cBeTa ¢ ynyuiieHHo# cBetootaauet (JIZILT).

OCHOBHBIM HEJIOCTATKOM Ta30pa3psiAHBIX JIAMII SIBJISIETCS MyJIbCAIUsI CBETOBOTO
MOTOKA, YTO MOXET MPUBECTH K MOSIBICHUIO CTpoOOckonmmyeckoro 3¢ dexra - ucka-
YKEHUSI 3pUTEIILHOTO BOCIPUSTHSA, KOTJIa BMECTO OJAHOTO MpeaMeTa BUAHBI HECKOJb-
k0. K HeocTaTkaM ra3opa3psiiHbIX JaMIl OTHOCST JJTMTENIbHBIA IEPUO UX pa3ropa-
HUSI, HEOOXOIUMOCTh TPUMEHEHUS CIIEIUATIBHBIX IMYCKOBBIX TPUCIIOCOOJICHHH, 3aBU-
CUMOCTb pabOTOCIIOCOOHOCTH OT TEMIIEPATYpPhl OKPYKAtOUIEH CpeIbl.

["azopaspsinabie mammbl BeicOKOTo naBieHus: [IPJI (yroBbie pTyTHBIE JIFOMU-
HectieHTHele); JIPU (myroseie prytHble ¢ Honunamn); JIKcT (ayroBeie KCEHOHOBBIE
TpyOYaThi€) - B OCHOBHOM MPUMEHSIOTCS JJISI OCBEIICHUS TEPPUTOPUIN TIPEATIPUSITHIHA;
JIHcT (myroBeie HaTpueBbIC TpyOdYaThie) HCIONB3YIOTCS JJISI OCBEIICHHUS BBICOKHX
LIEXOB

[Ipu mpoeKTUPOBaHUM OCBETUTEIBHBIX MPUOOPOB BBOJAT B pacueT Kodduiu-
€HT 3araca, MOJy4YeHHBIN U3 MPEANnoI0KEHUsI OYUCTKA CBETUIILHUKOB HE PEKE JBYX
pa3 B roj (Tadm.4.5).

O6pasubl ceetmnbHUKOB 11t JIH u JIPJI mokazansl B Ta011. 4.6.

TaoOmnuma 4.5.
3HaueHust K03PGUIIMEHTOB 3amaca

Koaddunment 3anaca ns
JIH ["a3opa3psaHbIX JIaMn

OcBeTuTenbHble TPUOOPHI

[TpoKeKTOpHI U IPYrHe OCBETHTEIbHBIC TTPHOO-
PBI C yCUJICHHEM CHUJIBI CBeTa 5 U OoJee: 15 1,7
CBETUILHUKH: 1,3 15
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Tabawnia 4.6.
Texunueckue JAaHHBIC CBECTUJIBHUKOB AJI IMMPOMU3BOACTBCHHBLIX MOMCINCHUN
Tun cBeTHIILHUKA HomunansHast Monr- I"abapu- | 3amuTHBIHI Mac-
HOCTB JaMIIbl, BT Thl, MM | YTOJ, Tpajg | ca, KT

C namrmon HakanuBanus JIH:
«Actpa-1» I[ICI101x100/103-01 100 208x315 30 1,4
II1/1-100 100 170x315 15 1,7
VYIIJI-500 500 372x540 30 1,9
C nyrosoii prytHo# nammnon JPJI:
«Actpa-3» PCIIO1x125/103-07 125 310x340 30 7
VITJAPJI-250 250 372x500 72 13

44. PacyerHas 4aCcTh
4.4.1. 3ananue mo padore

OrnpenenuTh CBETOBOM MOTOK M 3alPOCKTUPOBATH OOIee PAaBHOMEPHOE OCBe-
HIEHUE KOpUA0pa 1epeBo0oOpadaThIBAIOIIETO 1I€Xa Ha 2-M 3TaXXe U 00€CeYUTh OCBE-
eHHE 000N TOYKH MTOBEPXHOCTH.

HcxoaHbie JaHHbIE 1S pacdeTa MpuBeaAeHbI B Ta0m.4.7 u 4.8.

4.4.2. MeToabl CBETOTEXHHYECKOI0 pacyeTa 3JIeKTPUYECKOro OCBeleHUsI

B 3aBucumoctu oT crmoco0a ompesesieHus CBETOBOTO MOTOKa pa3jinyaroT JBa
MeToJ1a pacyeTa: K03 (pHUIMEeHTa UCTIOIb30BaHUS U TOUECUHBIM.

Meton ko3 duirienTa UCHOIb30BaHUS MO3BOJSET 00ECIIEUUTh CPEHIOIO OCBE-
LIEHHOCTh ITOBEPXHOCTH C Y4YETOM BCEX MAJAlOIMX Ha HEE IOTOKOB, KaK IPSMBIX,
TaK U OTpakeHHbIX. Ero nmpuMeHstoT 11 pacuera 00I1ero paBHOMEPHOTO OCBELICHHS
TOPU30HTAIBHBIX [IOBEPXHOCTEN.

[ToTpeOHbIil CBETOBOM MOTOK JaMIlbl pAaBEH

E -4-K-z
D, =—"—— 1M (4.2)
7N

rie £, — HopMupyeMas OCBELICHHOCTS, JIK;

k — kosdoduimenr 3anaca;

A — ocBemaemas mioniaab, M2;

N —  4YHCIIO CBETUJIBHUKOB;

n — KO3(DPUIMEHT HCMOIB30BaHUS CBETUJIBHUKOB, OIPEICISIOT IO HHIEKCY
nomenieHus 1, W Kod()(UIHMEHTAM OTpPaKeHUS IOTONKA, CTEH Ioja
(Pns Per Py

Z —  ko3(pdUIMEHT MUHUMATBHON OCBEIIEHHOCTH, ONIPEACIISIIOT U3 OTHOILLICHUS:

Z= ECp/Emin y (43)
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TaOnuma 4.7.
Hcxoaubie 1aHHbIE

No Pasmepsl IIOMELIEHUS, M IO<"I(‘)IZ? gﬁ?;flg/: Koahdumment 1= |/ hCB, hp.n., OCBEIEHHOCT, CBETUIIbHUK
BapyuaHTa P B H p p. 3anaca, K h M M E, nx - 1iC
1 144 2 4,5 50 30 1,3 0,5 05| 15 500 JICTI02 | JIJI

2 144 2 9 50 30 1,3 0,5 05|15 500 JICII02 | JII
3 30 12 4,5 50 30 1,7 0,8 06| 10 100 PCII0S | JIPJI
4 30 12 4,5 30 10 1,7 0,4 0,6 1,0 200 PCIIOS | JPJI

5 50 12 4,5 70 50 1,3 0,5 05| 15 200 JICTI02 | JIJI

6 20 12 4,5 30 10 1,5 1 04|16 100 MBJIM | JUJI

7 30 12 4,5 70 50 1,3 0,5 05|15 200 JICIT102 JUT
8 30 12 9 50 30 1,7 0,9 06| 14 200 PCII05 | JIPJI

9 50 12 9 30 10 1,3 1,2 08| 1,2 100 JICIT102 JUT
10 20 12 9 50 30 1,3 0,5 0,7] 1,3 150 [1BJIM JUT

Tabmuma 4.8.
HcxonHble T1aHHbIC
o - Pa3mep nomenienus KoaddunenTs
NafIaTF;H A. M B. M H M K K eH’ % Tl TZ T3 I’1 To6 T‘IO p1 p2 p3
> > > 3 311

1 144 2 4,5 1,3 1,5 4 0,9 0,7 06 | 105 /0378 | 1,1 0,6 0,4 0,2
2 144 2 9 1,5 1,7 3 0,9 0,7 06 | 105 /0,378 | 1,2 0,6 0,4 0,2
3 30 12 4,5 1,5 1,7 2 0,9 0,7 0,6 | 1,05 | 0,378 | 1,7 0,6 0,4 0,2
4 30 12 4,5 1,5 1,7 1 0,9 0,7 0,6 | 1,05 | 0,378 3 0,6 0,4 0,2
5 50 12 4,5 1,5 1,7 0,5 0,9 0,7 0,6 | 1,05 | 0,378 7 0,6 0,4 0,2
6 20 12 4,5 1,5 1,7 0,2 0,9 0,7 06 | 1,05 | 0,378 | 17 0,6 0,4 0,2
7 30 12 4,5 1,5 1,7 0,3 0,9 0,7 0,6 | 1,05 | 0,378 | 12 0,6 0,4 0,2
8 30 12 9 1,5 1,7 0,1 0,9 0,7 0,8 | 1,15 | 0,504 | 20 0,6 0,4 0,2
9 50 12 9 1,4 14 4 0,6 0,7 08 | 1,15 /0,336 | 1,2 0,6 0,4 0,2
10 20 12 9 1,4 1,4 3 0,6 0,7 0,8 | 1,15 /0,336 | 1,5 0,6 0,4 0,2
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HpI/I6JII/I)KCHHO IIprU OCBCIICHHUU ITOMCIICHUS CBCTHUJIIBHUKAMMH, PACIIOJIOKCHHBI-
MU 110 BCPHIMHAM KBAaAPATHBIX HOJ'IGfI, yA =1,15 IMIpu OCBCIICHUHN JTIOMHUHCCICHTHBIMHA

CBeTWJIbHUKAMH Z =1]1;
i, =a-b/hG+b 2 (4.4)
rae a; u bj— nnmHa ¥ mupuHa TOMENCHHUS;

h — pacueTHas BbICOTA.
Haxonum paccTostHue MEX1y COCETHUMHU CBETHJIbHUKaMU (Win psaamu) L

L=A-h,m (4.5)
BricoTa ycTaHOBKM CBETHIIHHUKA h BRIUUCISETCS IO (hopMyIie
h=H —hcg—hp_n_,M (4.6)

TodeuHblii METOJI OOECIEUMBACT OMPENEICHUE OCBEHICHHOCTH JTIO00N TOYKHU
MMOBEPXHOCTH, €CJIM U3BECTHBI CBETOPACTIPEICIICHUE, PACTIOJIOKEHUE, U CBETOBOM MO-
TOK JIaMITbl CBETHJIBHMKA. DTOT METOJ MPUMEHSIOT JIUIA pacuera oOIIero JOKaIu30-
BAHHOTO M MECTHOTO OCBEIICHHUS IPHU JIFOOOM ITOJOKEHUH OCBEIIAeMOM IIOCKOCTH
I HAKJIOHHOM IOJIOKEHUHM CBETWJIHLHHMKA. B 00IeM BuIle CBETOBOI MOTOK JIAMIIBI
paBeH:

®,=1000-E, -k/ > eiy; , (4.7)
rae E, — HopMmHpyeMas OCBELICHHOCTb, JIK;
k — kosdduimeHr 3anaca;
M —  KO3PPUIMEHT AOMOJHUTEIBHON OCBEIIEHHOCTH, CO3/1aBa€MOIl yAalleHHBI-

MU CBETHUJIBHUKAMU U OTPAKEHHBIM CBETOM, OOBIYHO MPHUOIMKEHHO
npunumaercs 4 =1..12 wm pu=ny/n,;n9 1 n,— K0IQOHUIMECHTHI

HCIIOJIb30BAHUS JUIsl OTPAKAIOLIMX IIOBEPXHOCTEH C p,,, 0., 0, U HEOT-
paxxarolyx MOBEpXHOCTeH ¢ p, = p, = p, =0;
Zei “Y/; — YCIIOBHasl OCBEUICHHOCTh KOHTPOJIBHOM TOUKH OT CYMMapHOTO 1eHCTBUSA

«ONmMKANIIMX» CBETHJIBHUKOB. B KadecTBE KOHTPOJIBHBIX BHIOMpAIOT
TOYKHM OCBEIIAEMOU MOBEPXHOCTH, B KOTOPBIX MOJAraroT, YTO Zei Wi

HUMCECT HAMMCHBIICC 3HAUYCHUC,
g - yCJI0BHAsA OCBCHICHHOCTL OT 1-TO CBCTHJIBHHUKA, CO3aaBacMas JIaMIIOM CO

cBetoBbiM noTokoM 1000 nM, ompeznensieMas IO U3BECTHOMY CBETO-
pachpesieNICHUI0 CBeTUIIbHUKA U pa3Mmepam h u d mo 3apaHee paccuu-
TaHHBIM TPOCTPAHCTBEHHBIM M30JIFOKCAM YCJIOBHOM TOPU30HTAIbHOU
ocBemeHHocTh. Ecnu 3agannbie h 1 d BRIXOIAT 3a Hpeaeiibl KA, 3TH
KOOPJIMHATHI MOKHO YBEJIUYHUTH (YMEHBILNUTD) B 11 Pa3 TakK, 4TOObI TOY-
Ka OKa3zaJlach B Ipeenax rpaduka, Toraa onpeneseHHoe 1o rpapuky:

e=ern?;

W; — TepexOoAHbIM KOAXPQHUIMEHT, [UId TOPU3OHTAIBHOW IUIOCKOCTH /=1, mid
HAKJIOHHOH — y=C0sa; + €;sina/h,  u BepTukampHOli —i;=d/h
(puc.4.1).

[Tpumeps! TPOCTPAHCTBEHHBIX U30JIFOKC MTPUBEICHBI Ua puc. 4.2.
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«bamxanImmMuy) CUUTAIOTCS CBCTUJIbHUKH, UMCIOINEC YCIIOBHYIO OCBCIICHHOCTD
MCHBIIC OCBCIICHHOCTH, COSHaBaCMOﬁ OTMKHUM CBCTHJIbBHUKOM, 0 5 %. CBeTuiib-
HHUKH, 3aTCHCHHBIC IIPON3BOJACTBCHHBIM 060py,[[OBaHI/IGM, HC YYHUTBIBAIOT.

Puc. 4.1. Cxema 1 onpezeneHus nepexogHoro kodddunuenra i ;
1 1 2 — HaKJIOHHBIE TOBEPXHOCTHU; 3 — BEpPTUKAJIbHAS TIOBEPXHOCTb.

Q) 5
0123 4 5678 910111203d,m ,0 1 2 3 & § & 7
2 ] 7 ] N
A= ZIMINNNN NN UV Y AN S
=0 \NNSBEz 2 NN
« EPE S 3 [N, AN
ETNNR /NS
Cf e e
7 v LTAVAN -—‘///' % :H\ \
g ] dlF \ 5T 7V ¥ §
9 e A / h,am / X\ \
he // p. Y 2
6)0 o1 2
2 7T AN
J 6“'?«, g g \\\
5 i ?? ¥'\\ g == ,j,.\' \ {'),':’X\
5 ¢ O\ SO 1% < 2N
7 ¥ 11 A~ LA 1
8 % 12 ., 9 o
i ”F" ] Y
Bisi 1 h,mM 7 v 1

Puc. 4.2.1TpocTpaHCTBEHHBIEC U30JIFOKCHI YCIOBHON TOPHU30HTAIHLHOM OCBEIIICHHOCTH
a — cBeTwibHUKHU Y, YUM-15. VII-24, «Actpa-1,11.12»; 6 — cBetunbHukH [1T1]1-
100, ITIT-200; B — cBetrnbHUK YIIJI; 1 — cBetunbHuku YIIJI. JAPJI
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4.4.3. Tlpumep pacueTra CBETOBOI0 MOTOKA METOA0M KOI(P(PUIHEHTA NCI0/Ib30-
BaHUsl

3anpoeKTHpyeM BpEMEHHOE 001ee PAaBHOMEPHOE OCBEIICHUE KOPUI0pa B LIEXE;
Ha Y4acTKE MPOUCXOJUT MEPEHOC CTPOUTEIBHBIX MATEPHAIIOB U JIBUKEHUE pabouux
K padounuM MecTaMm.

Pa3mepsr xopunopa a;= 144 m; bj=2 m; H = 4,5 m. CTeHbI ¥ IOTOJIOK HE OII-

TyKaTypEHBI U HE OKPAIIICHEI.
1. B coorBerctBuum ¢ [13] E,=2 nk. B kadecTBe ncTOYHMKA CBETa BBHIOMpacM

JIH. Jlna paccMaTpuBaeMoOro ciaydas MO CBETOpacHpeAesiCHUI0 U yA00CTBY AKCILTya-
Tanuu (Ta071.4.6) MOIXOIUT CBETHIIBHHUK THUTIA «ACTpay, IMEIOITUI JUaMEeTP U BBICO-
Ty 208x316 MM, 3amuTHBIN yroa y=30°.

2. Ompenenum o tadi.4.5 koadpdunment 3anaca k=1,3. Koadpduruenr, xa-
PaKTEePU3YIONINNA HEPAaBHOMEPHOCThH OCBEIIEHUS, MPUOIMKEHHO MPUHUMAEM PaBHBIM
z=1,15.

3. Haxomum paccTosstHue MEXIy COCEIHHMMH CBETWJIbHUKAMU 1O (opMmyIie
(4.5)

L=05-25=125,m (4.8)
raie A — BbeIOUpaeTcs u3 Tadi. 4.7;
h — BbICOTa yCTaHOBKM CBETHJIBHHMKA HAJl pabodell TOBEPXHOCTHIO, M;
4. BbIcoTa YCTaHOBKH CBETHJILHUKA N BRIYHCIIAETCS 110 (hopmyIie

h=H-h,-h,  , (4.9)

p.n.?
rae h. — BbICOTa cBeca CBETWIIbHMKA, M (Ta0:1. 4.7);
h, .. — BeIcOTa pabodeii moBepXHOCTH, M (Tabm. 4.7).
h=45-05-15=256€:
5. Jns onpenenenus ko3QGUUKMEHTa UCTIOJIB30BAHUS HAXOJIUM MHAEKC MOMe-
nieHus o gpopmyse (4.4): B
i=144 -2/ p5¢44 +2 =079,
[To Ta61.9 ycpenHeHHBIX 3HAYCHUN KOIPPHUIIMEHTOB OTPAKECHHS MPUHUMAEM
p, =30% u p, = p, =10%.
Tabnuma 4.9.
YcpenHeHHble 3HaUYeHU KO3(DPUIIMEHTOB OTpaKEHUs! CTEH U MOTOJIKA, Yo

[To6GeneHHBIN TOTONOK, TOOEIEHHBIE CTEHBI C OKHAMHU, 3aKPBITBIMU OEJIBIMH IITOPAMU 70

[ToOeneHHBIE CTEHBI MPU HE 3aBEIIAHHBIX OKHAX, MOOCJICHHBIN MOTOJIOK B CHIPHIX ToMemne- | 50
HUSIX, YUCTHI OCTOHHBIN M CBETIBIN JEPEBSIHHBIN MMOTOJIOK

beToHHBII TOTONOK B TPS3HBIX TOMEMICHUSX, IEPEBSIHHBIN TTOTOJIOK, OETOHHBIE CTEHBI C 30
OKHAMH, CT€HBI, OKJIEEHHBIE CBETILIMUA 000IMU

CTeHbl ¥ TOTOJIKM B TOMEIIEHUSAX ¢ OOJIBIIMM KOJTMYECTBOM TEMHOM MbUIH, cIijionHoe oc- | 10
TeKJIeHHe 0e3 IITOP; KPACHbIN KUPIHY, CTEHbI C TEMHBIMU 0005IMU

6. Omnpenensem mo 1a6:1.4.10 Ko3PduIMeHT UCIOIB30BAHUS CBETUIHLHUKOB
n =48%.

7. OmpenensieM CBETOBOU MOTOK BCEX JaMIl. Y CTAHABIMBAEM CBETHUJILHUK TH-
na «Acrtpay, UMEIIIHi AuameTp U BIcoTy 208x316 MM, mpH 3TOM pa3pbIBbl MEXKIY
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Tabmma 4.10.
3HaueHus K03(PPUIIMEHTA UCTIOJIb30BAHUS CBETUIILHUKOB 77,%0.
Wunexc mo- Tun cBeTHIILHNKA
MEILEHUS 1 «Actpa-1,11,12»; V, YIIM-15 ‘ MMP,HCP-01,HCII-0 ‘ YA, APJI
Kospduuuents! orpakenus o, , O,., Pp ,%

70 70 50 30 0 70 70 50 30 0 70 70 50 30 0

50 50 30 10 0 50 50 30 10 0 50 50 30 10 0

30 10 10 10 0 30 10 10 10 0 30 10 10 10 0
0,5 24 22 20 17 16 19 IS 12 9 6 30 30 23 20 18
0,6 34 32 26 23 21 24 23 15 11 8 37 36 30 27 26
0,7 42 39 34 30 29 29 27 19 15 12 42 40 33 31 29
0,8 46 44 38 34 33 33 31 23 13 14 45 43 37 34 33
0,9 49 47 41 37 36 35 33 25 19 15 47 45 40 37 35
1,0 51 49 43 39 37 37 35 26 20 16 4'9 a7 41 40 38
11 53 40 45 41 39 40 37 28 22 18 54 50 43 42 40
1,25 56 52 a7 43 41 43 40 30 24 19 55 53 47 44 42
15 60 55 50 46 44 46 42 32 25 20 59 56 50 48 45
1,75 63 58 53 48 46 49 45 35 27 22 62 58 53 50 48
2,0 66 60 55 54 49 52 47 37 29 23 67 60 56 53 50
2,25 68 62 57 53 54 54 19 39 31 24 69 62 57 54 52
2,5 70 64 59 55 53 56 50 40 32 25 71 63 59 57 53
3,0 73 66 62 58 56 60 53 43 35 27 73 66 60 58 56
3,5 76 68 64 61 59 62 55 45 36 28 75 67 61 59 57
4,0 78 70 66 62 60 64 57 a7 38 30 77 69 63 61 53
50 81 73 69 64 62 67 59 49 40 32 79 70 66 63 60

D0,% 75 47 70
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CBETHJIbHUKAMU B Py cocTaBsAT 50 cM. YUHUTBIBasI, YTO B KaXKJIOM CBETUJIbHUKE YC-
TAHOBJICHO JIBE JIaMIIbl, o0O11ee unciio jgamn B kopuaope N =100.
Haxomaum o6miee unciio cBeTuibHUKOB N. [TonyunBiimecs: Helenbie 3HaueHus: N
OKPYTJIUTD JI0 IIEIbIX B OOJIBIITYI0 CTOPOHY
N=N,, Ny =184
rae N,, - 9McI0 CBETHIIBHUKOB 10 JIHHE; Ny - YUCIIO CBETHIBHUKOB 10 LIMPHHE.
N,, =B/L=144/1,25=1152; N = A/L=125=16.
Torna
@=2-288-13-115/0,48 =1794 € .

ITo Ta61.4.3 BeiOMpaem namibsl B220-15 u B220-25, umeroniue cOOTBETCTBEHHO
cBetoBoit motok 105 u 220 nm. Onpenensem HeoOxoauMoe uuciio jamm: B220-15 —
17 mrr. wm B220-25 — 9 .

8. IlpoBepsieM yciioBHE€ SKOHOMHUYHOCTH CHIEJIAHHOTO BbIOOpa. OTKIOHECHHE
(haKTMYECKOro CBETOBOI'O MOTOKA BCEX JIaMIl B IEPBOM ciydae cocrasisier 1,4 %, Bo
BTOpoM— 18 %. O06a BapuanTa ygoBnerBopstoT ycioBuio 10% < @ < 20%. [Ipu stom
IIEPBBIN CIIy4ail MPEANOYTUTEIIBHEE.

JIJ1st paccMaTpUBaeMOTO ClTydass HaWBBITOJHEHIIas BHICOTA MOABECKH CBETUIIb-
HukoB h=25 M. Tak kak BBHIOpaHHBI CBETHJIIBHHK MMEET KOCHHYCHYIO XapaKTepH-
CTUKY pacIpelieIeHus] CHIIbl cBeTa, To 1o Tadn.4.11 A, =16, Toraa s3KOHOMUYECKH

BBITOJJHOE PACCTOSIHHE MeX Iy cBeTHIbHUKaMu Oyzmer | =4, -h=16-21=336€ .
TabOmuma 4.11.
3HauCHUS MOKa3aTelss A JUIs pa3IUYHBIX TUIIOB KPMBBIX CHJI CBETA CBETHIHLHUKOB

TunoBas kpuBas cuja cBera DHepreTu4ecKu BbI- DKOHOMHUYECKH BbI- Koaddu-
roauoe A, roauoe A, IIUEHT, M
KoHuenTprupoBaHHas 0,6 0,6 10
I'myGokas 0,9 1 4
Kocunycnas 1.4 1,6 1
PaBHOMepHas 2 2,6 0

YuuTeiBas pazmepsl Kopuaopa, npuaumaem |=4 m u b=2 m (puc. 4.3).

fuval
1= r—
2ul 1xm | (98220~1s, Aempa’) |
1 INY ar

Puc. 4.3.Cxema pa3meInieHrs CBETUILHUKOB B KOpUIOPE (IpUMED)
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4.4.4. Tlpumep pacueTa CBETOBOI0 MOTOKA TOYEYHBIM METOA0M

OnpenenuTh OCBEIICHHOCTh TOPU30HTAIBHOM IMOBEPXHOCTH Ha YPOBHE TIOJIa,
CO37aBaeMyI0 OCBEIICHUEM, CIIPOSKTHPOBAHHBIM B IIpuMepe 1.

Pemenne. BriOupaeM KOHTPOJBHYIO TOUKY @ MEXAY JBYMSI CBETHJIbHUKAMH,
pacrojOKEHHBIMA B s/l HA yAaJeHHUH OT CTE€HbI Ha paccrosuuu B/5=4,2/5=0,84 m
(cm. puc. 4.3). I'padudecku onpenensieM pacCTOSHUS:

d1=2,45 m, d2=6,45 m u d3=10,1 M.

[To rpaduky Ha puc. 4.2, a) MPOCTPAHCTBEHHBIX H30JIOKC YCIOBHON TOPU30H-
TaJbHOM OCBEIIEHHOCTH OMPEIEIIIeM YCIOBHBIE OCBEIIEHHOCTH TOYKH OT CBETHIIb-
HUKOB 11pu h= 2,5 M — €; = 10 11K; e,= 1k 1 e3 = 0,1 nk. Tak xax e;/e; -100=1%, To
OCBEIIICHHOCTBIO €3 MOKHO MPeHEOpeyb, TOraa

e =2e, +2e, =22€x .
dakTryecKast OCBEIIEHHOCTh paBHA
E,=®, u-Y e /€000k 3=105-11-22/€000-1,3 =195«

OcseleHne Kopuaopa, NpUHATOE B MpuMepe 1, yIOBIETBOPSIET IOMYCTHUMBIM
HOpMaM, TaK Kak E¢ otinuaercs ot En Ha 2,5 %.

ToueuyHblil METOJ TO3BOJISIET PEIIaTh HE TOJBKO MPSAMYI0 M OOpaTHYIO 3aJadu
CBETOTEXHMUYECKOTO pacyeTa OCBEIICHHs, HO JAaeT BO3MOKHOCTH OIpPEAENATh Tpe-
OyeMoe pacCTOsTHUE 10 OCBETUTEIBHOTO MPUOOpPA U CTPOUTH U30JIFOKCHI OCBEILIEHHO-
CTH pabo4ero mMecra.

4.5. KoHTpoJibHBIE BONPOCHI

1. Yrto Ha3bIBaeTCS MPOM3BOCTBEHHBIM OCBEIIICHUEM?

Buibl NpOM3BOACTBEHHOIO OCBEIIEHUS IO HA3HAYEHUIO U HAIIPaBJICHUIO CBETOBO-
ro IOTOKA.

Ha3zoBure criocoObl MPOEKTUPOBAHUS TPOU3BOACTBEHHOIO OCBEIICHHUS.
OcCHOBHBIE IPUHIUIIBI YCTPOHUCTBA OCBEIIECHUS B IOMEIICHUSIX.

Kakue HopMaTUBHBIE IOKYMEHTHl HOPMUPYIOT OCBEILIEHHOCTh?

Ha3oBute BUJIbI OCBETUTENBHBIX MPUOOPOB.

Kakne meTonpl pacuera cBeTOBOro notoka Bel 3HaeTe?

Yro obecnieunBaeT MeTo K03 duumenTa ceeToBoro notoka? Hanummure popmy-
ay.

Yro obecrieunBaet ToueuHbiii Meron? Hanumure popmyy.

N

© N U A w

©
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5. IPAKTHYECKAS PABOTA «BbIBOP U PACHET TAPAMETPOB
AIIITAPATOB 3AINATHI QJIEKTPUYECKHUX CETEN»

5.1. Hean padoTsl

O3HaKOMJIEHHE C OCHOBHBIMU CBEACHUSIMHU 00 JIEKTPUUECKUX CETSX, alnaparax
3aIUTHI AIEKTPUUYECKUX CETEH, MPUHLIUIIOM HUX JIEHCTBUSA, HOPMAaTUBHBIMU TpeOOBa-
HussMH. [IproOpeTeHne HaBBIKOB pacyeTa mapaMeTpoB JEKTPUUECKUX CETEM.

5.2. OOuue cBeaeHus

JyeKTpoycTaHoBKa (DY) — COBOKYMHOCTh MallllH, amnapaTroB, JUHUN U BCHO-
MOTaTeJIbHOT0 00OpyAOBaHUsS (BMECTE C COOPYKEHUSMH U MOMEMICHUSIMHU, B KOTO-
pPBIX OHHM YCTAHOBJIEHBI), MpPEJHA3HAYAEMbIX JJIi NPOU3BOJCTBA, MPEOoOpa3OBaAHMS,
TpaHcpopMaluu, nepeiayn, pacupeeiaeHus JIEeKTPUUECKON 3HEpruu U npeoldpa3o-
BaHUs €€ B Apyrou Buj sHepruu [17].

duekTpudeckasi cetb (3C)— COBOKYIHOCTh YCTPOWCTB, CIY>KaIUX IS Tepe-
Jla4d ¥ pacipeieieHUsl SJEKTPOIHEPT U OT UCTOUHUKOB K MOTPEOUTEIISM.

HopmanbHbIMM (HOMUHAQJIBHBIMHM) pEXUMaMH padbOThl DY CUUTAIOTCS PEXKHU-
MBI, B KOTOPBIX 3HAYEHUS HANPSDIKEHUH U TOKOB BO BCEX €€ JJIEMEHTaX He MpEBbIIIa-
I0T YCTAHOBJICHHBIX HOMUHAJIBHBIX 3HaueHUu. HoMHMHAIbHOE HANIPsIZKeHMe — Hau-
OoJplIee 3HAYEHUS] HANPSDKEHMsI, HA KOTOpoe paccunTaHa DY (M30Js1Usl TOKOBEIY-
IIMX YacTeil) B yCIOBUAX IIUTENbHON paboThl. HOMUHAIBHBIA TOK — HAHOOIBIIUN
JOIYCTUMBIN MO YCIOBUSAM HarpeBa TOKOBEIYIIMX YacTel U M30JSLUMU TOK, MPU KO-
TopoM DY MOXKET paboTaTh HEOTPAHUYEHHO JJIUTEIBLHOE BPEMS.

DNEeKTpUYECKU TOK B IIPOLIECCE €ro Nnepeaadyn U notpediaeHus npeodpazyercs B
TEIJIOBYIO HEPryi0. B HOMUHAJIBHBIX pEKMMaxX TEIUIO, BBIACISAIONIEECS MpU MpPOTe-
KaHUM TOKA B TOKOBEIYIIMX YacTsaX DY, pacCEMBAETCS B OKPYKAKOUIYIO CPEy U HE
BBI3BIBAET IE€pPErpeBa 3JEMEHTOB DY BbIIIE AOMYCTUMBIX TeMiiepaTyp. HoMuHams-
HbI€ 3HAUEHUS TOKA, HANPSHKEHUS U JAPYTUX HapaMeTpoB OOBIYHO YKa3bIBAIOTCS B
MapKUpoBke DVY.

ABapuUHHBIMH pe:KMMaMH palboThl DY SBISIOTCS PEXHUMBI, B KOTOPBIX 3Haue-
HUS HAIPSDKEHUH U TOKOB XOTs Obl B OJTHOM 3JIEMEHTE MPEBBIIAIOT HOMUHAJIbHBIE. B
3TOM ciiy4dae B OV BBIIEISAETCS TAKOE KOJHMYECTBO TEIUIA, KOTOPOE HE MOYKET KOM-
MIEHCHUPOBAThCSl TEIUIOOTIAYEel B OKPY’KAIOIIYI0 Cpeay, HACTyNaeT HEIOIyCTHUMBIM
MeperpeB, B pPe3ysbTaTe KOTOPOro MPOUCXOAUT MOBpexAeHUEe DY, BO3MOXKHO BO3-
HUKHOBEHHE BO3ropaHuii. OCHOBHBIMHM aBapUHHBIMU pEKMMaMU B DY SBISIIOTCS pe-
UM TOKOBOM Meperpy3kM 1 pexxuM KOpoTkoro 3ambikanus (K3).

B pexume K3 HCTOUHUK 3JIEKTpOIHEPTrUU 3aMKHYT Ha Majo€ CONpPOTHUBIICHUE,
YTO Yalle BCETro MPOUCXOJIUT MPHU 3aMbIKaHUU MPOBOJIHUKOB (Kabesel 1iv MpoBOIOB
AIEKTPOCHAOKEHUSI, OOMOTOK AJIEKTPUUECKUX MAIMH U TIP.) MEXKITy co00it b0 Ha
KOPIyC B PE3YyJIbTATE MOBPEKACHUS U301 MU. BelnunHa Toka B 3TOM pexuMe B Jie-
CATKH pa3 MPEBBIIIAECT HOMUHAIBHBIA TOK DY, UTO BBI3bIBAET MPAKTUYECKH MOMEH-
TaJbHBIN €€ MEePEerpeB U BBIXOJ U3 CTPOs, M03TOMY TOKH K3 HE00X0AMMO OTKIHOYATh
0€e3 BBIIEPKKH BPEMEHHU.


https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D1%82%D0%BE%D0%BA
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B pexume mneperpy3ku BeIUUHHA
I TOKa HEHAMHOTO MPEBHIIIACT HOMHUHAJb-
Hbele 3HaueHus (ot 10 — 25% HoMuUHaIB-
HOTO0). DTO MPOUCXOIUT, HAPUMEpP, TPH
3aBBIILICEHUM MOIIHOCTH MOTpeOuTeseH,
MyCKE JJIEKTPOABUTATENICH TOJA Harpys-
KOM, 3aBBIIICHHONW YacTOTE BKJIIOUCHMSI-
BBIKJIIOUEHUS UJIU peBepca dJIEKTPOABUTA-
TeNel, APYruX HAPYIICHUSX MpPaBUI KC-
mnyaraiuu DY. Ilpu meperpyske nepe-
rpeB DY HacTynaeT B TE€UCHHE J0CTATOY-
HO JUIUTEIBHOTO BPEMEHU (B OTIEIBHBIX
ciaydasx — g0 30 MuH), a, Hanpumep, s
ANEKTPOABUTATENEH  KPaTKOBPEMEHHBIC
MEepErpy3KH, BbI3BAHHBIE IMYCKOBBIMU TO-
KaMH, MPEeIyCMOTPEHbl HOPMAJIbHBIM pe-
KUMOM pabOThI, TOATOMY TOKH TIEPerpy3-
KU CIIEIYeT OTKIYaTh C BBIACPKKOMN
BPEMEHH, KOTOpas omnpezensercs Tpedye-
MBIMU pPEXKUMaMH pabOThI AIEKTPOOOOPY-
JIOBAHMUSI.

Annmaparom 3ammtbl (A3) 3Jek-
TPUYECKOM CETH Ha3bIBAETCS KOMMYTAaI[U-
OHHBIN AJIEKTPUYECKUH armapar, aBToMa-
TUYECKU OTKIIIOYAIONIUMK CeTh MpHU aBa-
puiiHeiXx pexxumax. Hambonee wacto uc-
MOJIB3YIOTCS TUIABKUE MPEIOXPAHUTENN U
aBTOMATHYECKUE BBIKIIOYATEIH.

Puc.5.1. [1naBkuii npegoxXpaHUTENb
| — xopnyc npenoxpanutens; I — koH-
TakTHOEe ycrpouctBo; III — mraBkas
BCTaBKa.
1 — kopmyc TIaBKO# BCTaBKH; 2 — JaTyH-
HBIM KoJmak; 3 — JaTyHHasl BTyJKa; 4—
KOHTaKTHbBIC HOXKH; 5— TIABKUN AJIEMEHT.

Ils1aBKuMil NpeIoXpPaHUTE/Ib — aNIapaT 3alIUThl, OTKIFOYAIOUIMN 3aIUIIAEMYO
LEMb MOCPEACTBOM PACILUIABJIEHUA CIICIUATbHBIX TOKOBEIYIIMX YacTed (IUIaBKHUX
BCTABOK) MO/ BO3JIEWCTBHEM TOKA, MPEBBIIIAIOLIETO OMpPEACIEHHOE 3HaYeHue, ¢ Mo-
CIEAYIOIIUM TalllEHUEM DJIEKTPUYECKON AYTH.

[InaBkuil mpenoxpanurens (cM. puc. 5.1) coctout u3 xopmyca I, KOHTaKTHOTO
ycrporicra Il u nmaBkon BcraBku III. IlimaBkas BCcTaBka COCTOMT U3 IUIABKOTO dJIe-
MEHTAa 5, 3aKJIFOYEHHOTO B KOPIYC 1, U TOKOMPOBOJAIIMNX JIEKEHTOB 2,3 U 4, mpeaHa-
3HAQYEHHBIX U BKJIFOUEHUS BCTABKU B 3aIIMINAEMYIO Lelb. OCHOBHOM YacThIO IUIAB-
KOW BCTaBKU SIBIIACTCA IJIABKUI DJIEMEHT 5, yepe3 KOTOPBIN MPOXOIUT paboumii TOK
DV u KoTOpHIN Nipu cpabaThiBaHUU paciuiaBisieTcs. [locie cpabaTeiBaHus Ipeaoxpa-
HUTEJS TJIaBKAsi BCTaBKa MOJJIEKUT 3aMEHE HA HOBYIO.

JIOCTOMHCTBAMU IUIABKUX MPEIOXPAHUTENEHN SIBIIIOTCS MPOCTOTA KOHCTPYKIINH,
HAJIS)KHOCTh, CIIOCOOHOCTh KOMMYTHPOBATh OoJbIve TOKW. HemoctaTku: muraBkas
BCTaBKa MOCJe cpabaThIBaHKs HE BOCCTAHABIMBAETCS, HEBO3MOXKHOCTh OJTHOBPEMEH-
HOTO OTKJIFOYEHHS] HECKOJIBKUX (pa3, Majiasi YyBCTBUTEIBHOCTD K MEPErpy3KaM.
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ITapaMeTpsl IVIABKUX NPeI0OXPaHUTEICH
Homunanvnoe nanpsscenue Uy ;p — HaPsHKEHUE, YKa3aHHOE Ha MIPENOXPaHU-

TE€JIe U COOTBETCTBYIOLIEE HAMOOJIBIIEMY HOMUHAILHOMY HANPSIKEHUIO CETEH, B KO-
TOPBIX PA3PEIIACTCs YCTAHOBKA TaHHOT'O NMPENOXPAHNUTEIISL.
Homunanvnwiii mox npedoxpanumens | ;p — TOK, yKa3aHHBINA Ha IIPENOXpPaHU-

TeJle U PaBHBIM HAaMOOJIbIIEMY M3 HOMHHAJIBHBIX TOKOB IUIAaBKMX BCTAaBOK, IIPEIHA-
3HAQYEHHBIX JUI1 JAHHOIO Mpenoxpanuress. Ha oTOoT Tok paccyuTaHbl Bce TOKOBEMY-
IME KOHTAKTHBIE YaCTHU MPEIO0XPAHUTEIA.

Homunanvnoiii mox naaeékou écmaéxku | por — TOK, Ha KOTOPBIA paccuMTaHa

BCTaBKa IIPH JUINTEIBHON paboTe. B mpenoxpaHHUTENs MOTYT YCTaHABIMBAThCA
BCTaBKH PA3JIMUYHBIX HOMHHAJIOB. HOMUHAIBHBIA TOK MpeIOXpaHUTEN OOJbIIEC WX
paBeH HOMHHAJIBHOMY TOKY IIABKOW BCTAaBKU |y 7p 2 |y por

lloepanuunvii mok naaskou ecmagku |, — TOK, IpU KOTOPOM BCTaBKa pacruia-

BUTCS Yepe3 MPOMEXKYTOK BPEMEHH, IOCTATOYHBIN I JOCTHXKEHUS €10 YCTAaHOBUB-
mierics temneparypsl (00braHO 1-2 9). 1, > | 5 por.

IIpeodenvuwiii mox omkaouenus npeooxpanumens | pp ;p — HanbobLIeE 3HAYE-

HUE TOKa, PU KOTOPOM IIPEAOXPAHUTEIb cpaboTaeT 0€3 KaKuX-I100 MOBPEKIACHUM.
TexHuyeckre XapakKTEPUCTHUKH HEKOTOPHIX THUIIOB ILIABKUX IpEeAOXpaHUTENeH
npuBeIeHBI B Ta0I. 5.1.

Tabmuma 5.1

TexHuueckue XAPAKTCPHUCTHUKH ITIIIABKHUX HpenoxpaHHTeneﬁ

HoMmuHanbHBIA TOK

HomunansHBIN TOK IIaBKOH

[IpenenbHbIN TOK OTKIOUECHUS

Tun IIpeIOXpaHUTENS lip.np, A, IpU HaTIpsKEHUU, B
lLinps A BCTaBKH Ligems A 220 380 500
15 6,10m 15 1200 800 700
60 15, 20, 25, 35, 45, 60 5500 | 4500 3500
P2 100 60, 80, 100 11000 | 11000 | 10000
200 100, 125, 160 1 200 11000 | 11000 | 10000
350 200, 225, 260, 300, 350 11000 | 13000 | 11000
600 350, 430, 500, 600 15000 | 23000 | 20000
HITH-15 15 6,10m 15 Hor epe. | 10000 |
HITH-60M 60 20, 25, 35, 45 1 60 > | 10000 9
HITH2-60 63 6, 10, 16, 20,25,31,540u 63 | "™ | 10000 | MCHHM
100 31,5, 40, 50, 63, 80, 100 100000 | 50000
o 250 80, 100, 125, 160, 200 1 250 | Her cBe- | 100000 | 40000
400 200, 250,315,355 4400 | nemmit | 40000 | 25000
630 315, 400, 500 i 630 25000 | 10000
11-27 25 6,10, 15,20 u 25 600
11-33 60 15, 20, 25, 35, 60 Her cBe- | 1000
TI124 25 2.4 63,10, 16, 20, 25 nenwit | 100000
TI117 1000 500, 630, 800, 1000 120000 | Her cae-
TIT23 16 6,10, 16 10000 eHwmit
1726 315 20, 25, 31,5 10000 |Her cBe-
TIP23 16 6,3, 10, 15 10000 | nemwii
I1P26 31,5 20, 25, 31,5 10000
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ABTOMATHYECKHIl BBIK/JII0OYATENb (ABTOMAT) — armnapaT 3allUThl, OTKII0Yalo-
MMM 3alUIIaeMyI0 1Iellb MOCPEICTBOM pacueNnieHusi TOKOBEeIyInX yacTed (KOH-
TaKTHBIX TPYII) MOl BO3JACHCTBUEM TOKA, IPEBBIIIAIONIETO OMPEIEeIEHHOE 3HAUYCHHE,
C MOCJENYIOUM TallleHueM d3JiekTpuyeckor nyru. [locnme cpabaThiBaHMs aBTOMAT
NEPEBOIUTCA BO BKIIOUEHHOE COCTOSIHUE BPYUYHYIO.

CpabatpiBaHre aBTOMaTa 00eCIeYrBacT pacuenuTe]b — 3T0 YCTPONWCTBO, KOTO-
poe pa3MbBIKaeT KOHTAKThl, Yepe3 KOTOpbIE€ MPOXOJUT TOK 3aIIUIIAEMOI0
000py10BaHus, MPYU MPEBBIIICHUN STUM TOKOM OINPEICICHHBIX BeJIMUrH. Yarie Bcero
UCTIONB3YIOTCSA PACIENUTENN MaKCUMalbHOTO TOKa, KOTOphIE CpadaThIBAIOT MpHU
TOKE, MPEBBINIAIONIEM TOK YCTABKM (3HAuUCHHE TOKa CpadaThIBaHUs, HA KOTOPOE
OTPEryJUPOBaH PACLEIHUTEND).

B aBTOMaTax mpuMEHSIOTCS CIIEIYIOIINE BUIbI PACLICITUTENCH.

1. DnekTpOMAarHUTHBINA pacuenurTedb. [I[puMeHsieTcs A 3alUTHl OT TOKOB
K3. CpabatpiBanue pacuenuresisi 00€CIeurnBaeT 3JIEKTPOMArHUT, SKOPb KOTOPOTO
Mpu cpabaThIBAaHUU JABUT Ha pacleNUTeNlb, 0OecrneurnBas pa3MbIKaHUE KOHTAKTOB.
Pacuenurens MrHoBeHHOTO JeicTBUS (BpeMsi cpabaTbiBanus npu Tokax K3 — coTeie
noqu cekyHn). B mapkupoBke aBromaTa THN pacuenuress 0003HaueH 0ykBoi M.

2. TenJioBo#i pacuenuresib. [Ipumensercs i 3aIUTHl OT TOKOB MEPETPY30K.
CpabatbiBaHue pacienuTesss oOecreurnBaeT OMMeETaUIMYecKasi MIacTHHA, KOTopas
MIpU HarpeBe U3MeHseT PopMy, U ITUM 00ECIIEUMBAET Pa3MbIKAaHHE KOHTAaKTOB. Pac-
LENUTENb JJIUTEILHOTO cpabaThiBaHus (BpeMsl cpabaThIBaHMs 3aBUCUT OT BEJIMUUHbI
TOKa Meperpy3ku). B MapkupoBke aBTomMaTa TUII pacuenurelis 00o3HaueH OykBoit T.

3. KomOounupoBanHblii pacuenuresb. [Ipeacrasnser co0oil KOMOMHAIIMIO Te-
IJIOBOTO M 3JIEKTPOMArHUTHOTO pacleNUTeNel B OAHOM Kopiyce. BrinmonHseT 3amu-
Ty 1 oT TokoB K3, 1 oT TokoB neperpy3ok. B mapkuposke o6o3Hauen MT.

4. DyIeKTpoAMHAMMYECKHUIl pacuenuTesib. Mcnonszyercs mis 3amuthl oT K3 B
aBToMaTax C OOJBIIMMH HOMHHAJIBHBIMUA TOKamH. CpabaThiBaHHE OOecredynBaeTCs
ANEKTPOANHAMHUYECKUMH CHIIAMH, PAa3MBIKAIOIIUX CUJIOBbIE KOHTAKTHI.

5. IMoaynpoBogHNKOBBINH pacuenuresib. Beimonuser 3ammty u ot TokoB K3 u
ot meperpy3ok. CpabarpiBanne 00€CIIEUNBAIOT CUJIOBBIE IMOIYIPOBOIHUKOBBIC JJie-
MEHTHI (TUpUCTOPHI). JlomycKaeT cTyneH4YaTblii BHIOOP HOMUHAIBHOTO TOKA PaCIIeu-
TeJIs, YyCTAaBOK MO TOKY U M0 BpeMeHU cpabatbiBaHus sl pexkumoB K3 u neperpysku.

B npaktuyeckoil paboTe paccMaTpUBAIOTCS aBTOMAThl C AJIEKTPOMATrHUTHBIM,
TETUIOBBIM U KOMOMHUPOBAHHBIM PACLECTIUTEIISIMHU.

ABtoMarnueckuit Boikatoyatenb All-50-3MT (Puc.5.2) ¢ KoOMOMHHUPOBaHHBIM
pacuenuTeraeM COCTOMT U3 pa3beMHOro Kopmnyca (1mo3.4 u 5), B KOTOpOM YCTaHOBJIE-
HBI JICKTPOMArHUTHBIN 2 W TEIUIOBOW 3 paclenuTeNd, KOTOpbIe MpU cpabaThIBaHUU
Pa3MBIKAIOT MOJBUKHBIN 8§ M HEMOABUXKHBIA 6 KOHTaKThl. KOHTaKThl yCTaHOBJIEHBI
BHYTPH JYTOTacUTEIHHOU KaMephl, 0Opa30BaHHOW MEXIY IBYMS CTAJIbHBIMU IIja-
cTUHaMH 9 ¢ mpopessiMu 7, B KOTOPOW TacUTCS DJIEKTpUUYECKasi Jyra, BO3HUKAIOIIAs
MIPU pa3MbIKaHWU KOHTAKTOB I10]] HArpy3KOH.
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4 5 /6 _ TennoBoit pacuenutens 3 cpabda-
\ — f Q%  TBIBAaeT TNPH TOKOBOH TMeEperpy3ke He
~E N e 1, oonee 1,351 ;; 3a Bpemsa B npegenax 30
LR A
AN Ty I‘ MHUH, YTO ITO3BOJISICT OTKJIIOYATh 3a-
N N—F= 1 I (-8 IIMIIaeMoe 000pyIOBaHUE IIPH JIJIH-
\\ ‘ |I % 17 TEJbHBIX TOKOBBIX MEPErpy3Kax W Mpu
\ ‘ 9TOM M30€XaTh JIOKHBIX CpabaThiBa-
% NS ,J L“ HUW TIpU KPaTKOBPEMEHHBIX OpOCKax
g \.l\\\\ .' W rrrsss TOKa (HaanMep,v MyCKOBBIX TOKax
\ / anektpoasurateneit). [Ipu Tokax, mpe-
35 l\ \\Q\\\\ Bpimatomux 71, (tokax K3), cpaa-
2. i THIBACT 3JICKTPOMArHUTHBIN pacIeu-
< _NA ~ Tellb, BpeMs OTKIIIOYCHHUS KOTOPOTO HE
7] AAAL Brim
~ 4 L T ‘} ooisee 0,01 ¢. Mexanusm cBOOOIHOIO
| q}ﬁ;i ' ' ' pacueruieHuss | TMO3BOJSET BPYUIHYIO
5 omn  BKITIOYUTH aBTOMAT ITOCJIE CpabaThIiBa-
. 3 HHMSA W BPYYHYIO OTKJIIOYATh €ro IpH
[ HEO0OXOIMMOCTH.
N , - ) JlocToMHCTBaMH aBTOMATOB  SIB-

| i JSIOTCST  BBICOKOE  OBICTPOJICHCTBHE,
Puc.5.2. ABToMaTuuecKkuii BHIKIIOUATE I,  PETyJHPOBAaHKE MapaMeTpoOB cpabaThi-
1 — MexaHU3M CBOOOJIHOTO pacleIUICHUs; 2, BaHUSA B IIMPOKOM JIHaIla3oHe, OJHO-
3 — DJIEKTPOMATHUTHBIN M TEIUIOBOM paciie- BPEMEHHOC OTKIIOYEHHE HECKOIBKUX
nurenu; 4, 5 — kopnyc; 6, 8 — HenmoaBuKHEINA (a3, OBICTPOE BOCCTaHOBIICHUE (BKIIIO-
¥ TOJIBMOKHBIA KOHTaKThl; 7, 9 — myroracu- 4YeHue) Hemocrtarku: CIOXKHOCTb KOH-
TeJbHas Kamepa. CTPYKIMU, MEHbIIIasT HAJACKHOCTh, 00-
Jiee BBICOKAsi CTOMMOCTb.
ITapameTrpsl aBTOMATHYECKHX BBIKJIHOYATE/ e
Homunanvnoe nanpsiocenue U , — HapsKeHHUE, COOTBETCTBYIOIIEE HAMOOJIb-

1IEMY HOMHMHAJIbHOMY HANPsKEHHUIO, HA KOTOPOE paCCUUTaH aBTOMAT.
Homunanvnwiii mok |, , — HanOOIBIMINKA TOK, HA KOTOPBIM pacCYMTaHbl TOKOBE-

IyIIUE U KOHTAKTHBIE YaCTH aBTOMATa, PABHbIM HauOOJIbIIEMY U3 HOMHHAJIBHBIX TO-
KOB PacCLECTIUTEA.
Homunanouvui mox pacyenumens (Vg 51 Vg remr, W g goyp.) — Hau-

OOJIBIIHI TOK, Ha KOTOPBIN pacCUMTAaH JICKTPOMATHUTHBIN (9.1.M.), TETIOBOM (men.)
WM KOMOWHUPOBAHHBIA (KOM6O.) pacueNnuTeNb aBToMaTa i JJIUTEIIbHOW paboThI
0e3 cpabaTeiBaHus. B aBTOMAT MOTYT YCTaHABIMBATBHCS PACLUENUTENN Pa3IUYHBIX
HOMHHAJIOB.

Homunanonwiii mox ycmagxku pacyenumeriss — TEKyllasi BEIMYUHA HOMUHAIBHO-
ro TOKa, Ha KOTOPBII OTPETyJIUPOBaH pacUeHUTeNb A JUIUTEIbHONU paboThl 6e3 cpa-
6arbiBaHus. OOBIUHO JIJIs1 aBTOMATOB C PETYJIMPOBKOM TOKA YCTaBKH

IH.YCT. = ‘)’6—1E|H.TEHJ7. , A (5-1)
H.OJIM.
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Tox cpabamvisanus (ycmasku) pacyenumenst | cop 57+ Vop gy — HaMMeEHb-
NI TOK, IPU KOTOPOM CpabaThIBAET PacLENUTEIb aBTOMATA:
— JUIs aBTOMATOB C AJIEKTPOMArHUTHBIM WM KOMOMHUPOBAHHBIM PaCLIEIIUTENEM
™~
\epomae = €15 o A (5.2)
— Ul aBTOMATOB C TEIUIOBBIM pacLENUTENeM 0e3 PeryJIMpoBKU TOKA YCTaBKU
\
\ep.remn = €25=145 31y rppys A (5.3)
— JUIs aBTOMATOB C TEIJIOBBIM PACLENIUTENEM C PETYJIMPOBKOM TOKAa yCTaBKH
\
\epremn = €25-133 2l yyer s A (5.4)
IIpedenvubiii mox omKOUeHUs npyu OaHHOM Hanpsadxcenuu | gp , — HauOobIIee

3Ha4YeHUe TOKa, [P KOTOPOM aBTOMAT cpaboTaeTr 6e3 KaKUX-I100 MOBPEXKICHHUMN.
TexHnuecKrue XapaKTepUCTUKH HEKOTOPBIX THUIIOB aBTOMATOB INPHUBEICHBI B

Tabn. 5.2 u 5.3.

Tabmuia 5.2
TexHuuyeckue xapakTepucTuku aBroMaroB cepun A3100
Brixmouarens Yucno mo- | Toku pacuenurens, A | 1,,,, A, npu HanpspkeHuu, B

Tun | Momuduxamus | JIFOCOB " bumens | Vionne | Veponn 220 350 500
A3161 OtcyteTByer 1 15 - - 2500 2000 -
20 - - 3000 2500 -
A3162 2 50 25 - - 3500 3000 -
30 - - 4000 3500 -
A3163 3 40 - - 4500 4000 -
50 - - 5000 4500 -

A3113/1 2 15 15 150 4000 3200 2500

20 20 200 5000 4000 3200

A3114 25 25 250 6500 5000 4000

30 30 300 9000 7000 6000

A4114/1 3 200 40 40 400 10000 8500 7000

50 50 500 12000 | 10000 | 8000
60 60 600 13000 | 11000 | 9000
80 80 800 14000 | 11500 | 9500
100 100 | 1000 | 15000 | 12000 | 10000

A3120 A3123 2 15 15 430 7000 5500 4000
20 20 430 7500 6000 5000
25 25 600 11000 9000 7000
30 30 600 12000 | 10000 | 8000
100 40 40 800 15000 | 13000 | 10000
A3124 3 50 50 800 22000 | 19000 | 14000
60 60 800 23000 | 20000 | 15000
80 80 800 26000 | 22000 | 16000
100 100 800 30000 | 23000 | 18000

A3133 2 120 120 840 20000 | 19000 | 14000

A3130 200 | 150 150 | 1050 | 30000 | 23000 | 18000
A3334 3 200 200 | 1400 | 35000 | 30000 | 25000

A3143 2 250 250 | 1750 | 35000 | 32000 | 32000

300 300 | 2100 | 40000 | 35000 | 35000

A3140 600 | 400 400 | 2800 | 40000 | 35000 | 35000
A3144 3 500 500 | 3500 | 50000 | 50000 | 40000

600 600 | 4200 | 50000 | 50000 | 40000
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Tabmura 5.3
Xapaktepuctuku aBroMatoB AE1000 (ogronontocHbIX) 1 AE2000 (TpeXImoIFOCHBIX )

Pacoenu-
CepI/I}I Tun Telb IHAa, A IH.mem.a IH.3/L}LI’ A Icpmenm A Icp.am,m A Inpiaa A
AE1031-11 Kowmo. 25 6; 10; 16; 25 1,5 1, pacy | (12-18) 1, 4e, | 2000
AFE1000 | AE1031-12 | TenmoBo#t | 25 To xe 1,51 pacy - 1000
AE1031-13 | Dim.mars. 25 To xe - (12-18) 1,, 4y | 1000
0,6;0,8; 1; 1,25;
1,6:2;:25;3,2; 4; 1,25 3. pacy HIIH
AE2033 Dn.MarH. 25 5: 6: 8: 10: 12.5: b 121, e 3000
16:; 20; 25
1,25 31, pacy ATH
AE2000 AE2036 Kowmo. 25 To xe b e 121, 3000
16; 20; 25; 32; 30 —
AE2053 Dn.MarH. 100 40; 50; 63; 80; - i"é’i’“‘ : 6000
100 Hpacy
AE2056 | Kom6. | 100 To e 125 | Slipaey | g0
I H.pacy 121 H.pacy

C nenpto yHHU(PUKAIMKM HOMUHAJIBHBIX MapaMeTpoB A3 NpHHATA CTaHAapTHas
ITIKaJla HOMUHAJIBHBIX TOKOB aIllapaToB 3alllUThI, A.

Tabmuma 5.4
CranmapTHas 1IKaja HOMAHAJIBHBIX TOKOB aIlllapaToB 3allUThI, A.

0,3..0,6;0,8;1,0; 1,25; 1,6; 2,0; 2,5; 3,15: 4: 5; 6,3; 8; 10; 12,5; 16; 20; 25; 31,5;
40; 50; 63; 80; 100; 125; 160; 200; 250; 320; 400; 500; 630; 700; 850; 1000.

5.3. TpeOoBaHnus K 3a1IUTe YJIEKTPUIECKUX CeTell U anmapaTam 3allUThbI

5.3.1. DnekTpuueckue CeTu MOJDKHBI UMETh 3ammMTy OT TokoB K3, obecneun-
BAIOIIYI0 TI0 BO3MOKHOCTH HAaWMEHbIIIEE BPEMSI OTKIIIOUECHUS] U TpeOOBaHUS CEICK-
THUBHOCTH.

5.3.2. Ot neperpy3Ku J0DKHBI OBITh 3alTUIIICHBI CETH BHYTPH TOMEIIEHU:

— BBITIOJTHCHHBIC OTKPBITO IMPOJIOKCHHBIMUA MPOBOJHUKAMHU C TOpIOYCH HapyK-

HOM U30JISILINEH;

— OCBETUTCJIBHBIC CETH B XKHUJIBIX M OOIIECTBECHHBIX 3/IaHUSAX, B TOPTOBBIX ITOME-
MICHUAX, CITY’)KEOHO-OBITOBBIX MOMEIICHUSAX MPOMBIIIICHHBIX MPEANPUITHHA, a
TaK)Ke B IMOKapOOTIAaCHBIX 30HaX;

— CHJIOBBIE CETH Ha MPOMBINIJICHHBIX MPEINPHUITHSIX, B KUJIBIX U 00MIECTBEHHBIX
3IaHUSIX — TOJBKO B CITydasix, KOT/Ia MO YCJIOBHSIM TEXIPOIlecca WA PEKUMY
pabOThI CETH MOYKET BO3HUKATh JUTUTEIbHAS TIEpEeTrpy3Ka MPOBOTHUKOB,;

— CETHU BCEX BUJIOB BO B3PHIBOOITACHBIX 30HAX.

5.3.3. CeueHnne MPOBOTHUKOB JOJKHO YIOBJICTBOPATH YCIOBHIO: JOMYCTHMBbI

JUTHTEIbHBIA TOK NPOBOJHUKA | ;7 JIOJDKEH COOTBETCTBOBATH paboYeMy TOKY Ha-

rpyskd | ,:

o 2 1p, A (5.5)
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5.3.4. B kaudecTBe anmapaToB 3allUTHI JTOHKHBI IPUMEHITHCS ABTOMATHYECKHE
BBIKJIIOYATEJIM WIH NPeI0XPAHUTEIN.

5.3.5. HomuHanbHble TOKM A3, CIy)KalllUX IS 3alIUThl OTIAEIBHBIX YYaCTKOB
CeTH, CJIEAYyeT BHIOMPATH MO BO3MOXKHOCTH HAMMEHBIIMMM TI0 OTHOIICHHUIO K pac-
YETHBIM Pa0OYMM TOKaM 3THX y4YacTKOB | p:

lyser 21p A (5.6)

H.OJI.M
H.TEIIJT

5.3.6. B cermsx, 3ammuniaeMbiX 0T meperpy3ok, HOMUHaJIbHbIE TOKU A3, ciyka-
MIMX JUIsl 3alIUThl OTAENIbHBIX YYaCTKOB CETH, HE JOJKHBI MPEBBINIATH IJIUTEIBHO
JIOIYCTUMbIC TOKOBBIC HArpy3KH Ha IPOBOJIHHKH Y4acTKOB | ;. B aToM ciydae

JOJDKHO OBITh 00ECIICUEHO YCIIOBHE:
Vyser <1 joms A (5.7)

5.3.7. A3 He JOMKHBI OTKIIIOYATh JEKTPOYCTAHOBKH NMPHU KPATKOBPEMEHHBIX
neperpy3skax (IyCKOBbI€ TOKHU, «ITUKW» TOKOB TEXHOJIOTMYECKUX HATPY30K, TOKH MPHU
camo3aItycke 1 T.11.). JlJis 5TOT0 JOHKHO BBITIOJIHATHCS CIEIYIOIIee YCIOBUE:

lyser 2 Ve /0‘ (5.8)
CP.2JI.M
CP.TEITT

rae |, xc —HanOoIbIIas BEIMYNHA KPATKOBPEMEHHOIO TOKA B CETH, A;
o — Ko3(pduuueHT pexuma neperpy3ku A3. Jlnsg muaBKuUX IpenoxpaHUTeNeH
a =25, nins aromaroB o = 0,8.

5.3.8. A3 nmomwxHbl oOecrieunBaTh OTKIIOUEHHE MOBPEKICHHOTO y4acTKa MPH
K3 B koHIe 3ammimaeMoil JUHUM: OJHO(DA3HBIX — B CETIX C TIyX03a3eMJICHHOM
HEUTpasblo; ABYX(a3HbIX — B CETAX C M30JUpoBaHHOMN HelTpanbto. Toxk K3 B koHIle
3aIIMIIAEMOTO yYacTKa SIBJISIETCS MUHHUMAJBHO BO3MOKHBIM TOKOM aBAPHUHMHOIO
pe:xknMa ceTu. A3 oikeH 00ecreurnBaTh OTKIIOYEHHE 3TOr0 TOKA MPH JHOOBIX ycC-
noBusix. HanexxHoe oTkiroueHHe 0OECreYrBaAETCs, €CIM OTHOIICHHE HAUMEHbIIETro
pacueTHOro Toka K3 B xoHIe muHun | ;5 ; K HOMHHAJIBHOMY TOKY IIJIABKOW BCTaBKH

npenoxpanurens |y por, HOMUHAIBHOMY TOKY TEIIOBOIO PACLENMTENS aBTOMATa
| ;7 757 MM TOKY cpa0aThIBaHUS DJIEKTPOMATHUTHOIO PACLENUTENs aBTOMara
| cp .27 as OYZAET HE MEHEE CAENYIONINX 3HAYECHUI:

o/ Viser 23€; (5.9)
| s/ Vep.om 2125+14; (5.10)
| 3.1/ V irrerar = 3€ (5.11)

B cxo0kax npuBeneHbl 3HAYEHUS 1711 B3pbIBOONACHBIX 30H
5.3.9. A3 mo cBoeill OTKIIOYarOUIEH CHOCOOHOCTH IOJKHBI COOTBETCTBOBAThH
MaKCHUMaJIbHOMY 3HadeHuI0 Toka K3 B HayaJie 3alMIIaeMoro y4acTKa dJIeKTpuye-
ckoi cetr. Tokx K3 B Hagane 3ammuimaeMoro y4actka | g g ABII€TCS MAKCHMAJIBbHO

BO3MOKHBIM TOKOM ABAPMHUHOIO pe:kuMa ceTH. A3 JOJDKEH rapaHTUpPOBaTh OT-
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KJIIOUEHHE 3TOr0 TOKa 0e3 paspyuiCHHrs alrmapara. Ha,Z[C}KHOCTB obecrnieunBaeTcs IIpu
BBIIIOJTHCHUHN YCIIOBHA:

Ve 2 Vg3 A (5.12)
11P.A

5.3.10. A3 noJDKHBEI 00€CHeYMBATh CEJIEKTHBHOCTL JeMCTBHS. JTO O3HAYAET,
YTO HA MOSBIICHUE ABAPUIHBIX PEKUMOB pEarupyeT TOJIBKO OMvKalnii K MecTy mo-
BpexaeHUs A3 U He oTKiIrovaercs nocnenytomui A3. [ 3Toro Heo0X0AUMO, YTO-
Obl HOMUHAJILHBIE TOKH TIOCJIEIOBATEIBHO BKIIOYEHHBIX A3, 110 BO3MOXKHOCTH, OTJIH-
YaJuch JIPyr OT Jpyra HE MEHEe, UeM Ha JBE CTYNEHM IIKaJIbl HOMUHAJIBHBIX TOKOB
(cMm. Ta61s1.5.4). [1ns HE 0cO000 OTBETCTBEHHBIX CIIy4aeB JIOMYCKACTCS UMETh Pa3HUILY
B OJIHY CTYIICHb.

5.3.11. [Ipenoxpanutens siBIsieTcs OAHOGA3HBIM amnmapaTroM, MpU Meperpys3Kax
MOKET TMEepPEeropeTh IJIaBKasi BCTaBKa TOJBKO B OAHOW u3 (a3 TpexdaszHoi cetu. B
ATOM ciiydae Tpex(da3Hblil dJEKTPOABUTATENh Oy/ieT paboTaTh Ha OCTABIIUXCS JBYX
(dazax, 9TO ABISAECTCS HEIAOMyCTHMBIM IOXAPOOTIACHBIM peXuMoM. [loatomy st 3a-
IITUTHI CUJIOBBIX CETEH C Tpex(ha3HbIMU SJICKTPOJABUTATEIIMHA PEKOMEHIYIOTCS aBTO-
MAaTHYECKHUE BBIKITIOYATEIIA. ABTOMATH PEKOMEHYETCS IPUMEHSTh TAaKKe B TEX CITy-
qasx, Korja HeoOX0AUMO OBICTPOE BOCCTAHOBJICHUE MUTAaHUs. ABTOMAaThl UMEIOT 00-
Jie€ YCTOMYMBBIC U TMOCTOSHHBIC 3AIIUTHBIC XapaKTEPUCTHUKH, 00SCIICYNBAIOT HAJEK-
HO€ OTKJIFOUEHUE U CEJICKTUBHYIO 3aIUTy OT CBEPXTOKOB, MMO3BOJISIIOT CPABHUTEIHHO
TOYHO YCTAaHOBUTH OIPE/ICIICHHBIN TOK CpadaThIBAaHUSI.

[1naBkue npegoxpanuTenu 6osee JeneBbl, KOHCTPYKTUBHO MPOCTHI U CpabaThi-
BaIOT MPHU CBEpPXTOKax Oe30TkazHo. Kpome TOro, oHuW mydiie OrpaHUYMBAIOT OOJIb-
mue Toku K3 u oGmamaror Oosbliel pa3pbIBHOW CIHOCOOHOCTHIO, Y€M aBTOMATHI.
[IpenoxpanuTenyu MOTYT IPUMEHSTHCS JJIsl 3aIIUTHI CETEH, TJe M0 YCIOBUSIM PabOTHI
peaycMaTpuBaeTcs pa3inyHas Harpy3ka o aszam.

5.4. PacuerHas 4yacTh
5.4.1. 3ananue no padore

BriOpath anmapaTsl 3alIUThI 711 CHJIOBOM M OCBETUTENBHOUN ceTu. [IpoBeputh
pacyeToM COOTBETCTBUE BHIOPAHHBIX ANIMAPATOB HOPMATUBHBIM TPEOOBAHMSIM.

K pacuery npunsTa ceTh ¢ TIIyX03a3eMJICHHON HeUTpaibio (cM. puc. 5.3).

DJeKTponuTaHue nojaeTcs oT noHwkaromnied noacranuuu TII 6/0,4 kB Ha cu-
ool T IIC no yuyactky I (maructpans « TII-II[C»). Ot HIC nutanue nogaercs
Ha DJIEKTPOJABUTATENH CHIIOBOTO oOopyaoBanus (yuactok II). Yuactku I u II cocras-
JSIIOT CUJIOBYIO CeTh. {151 oGecnedenns NCKYCCTBEHHOTO OCBEIICHHS MOMEIICHUN K
HIC otnenvHol nuauei (yyactok III) moakmroueHn ocBetutenbHbid mutok IO, or
KOTOPOTO BBINIOJHAETCS JIEKTPONUTAHNE CBETUILHUKOB (yuacTok [V). Yuacrtku I, 111
u IV cocraBnsior ocBetutensuyio cetb. Hanpsixenue cetu — 380/220 B: nuneitHoe —
JUISL CUJIOBOM, (ha3HOE — ISl OCBETUTEIBLHOM CETH.

HcxonHble naHHbIE 7Sl BBIMOJIHEHHUS pabOThl COrJacHO HOMEpY BapuaHTa, KO-
TOPBIN 3a7aeT MpenoaaBaresib, IPUHUMAIOT 0 Ta0y1.5.5 — 5.8.
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PHOTP.[HC = 100 kBm
Vi I Yuacmox 11
“Lacimox aunus om I]C x snekmpoodsucamenio
mazucmpane TI — 1]C
TI16/0,4 kB | — 2 71d
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IIH-2
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Yuacmku I, 111, IV 1-33 lyper =25 A B
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cemo < I, =58 u S

Puc.5.3. IIpumep BBIMOIHEHUS SJSKTPUUECKON CXEMbI CHUIOBOM U OCBETHUTEILHOMN ceTel
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Tabmura 5.5
JlanHbIe TTMTarONIEro TpaHcopMaropa U BBOJHBIX Maructpaiei (yuactok I).
Bapu MontHocTh Mapxa Kon—Bo u ce- Tiuna, Cr10c06 [Totp. mom-
aHT Tpanchopma- <abers YeHUe }ZKI/IJ'I, y HpOKTaKH HocTh Ha [I[C
TOpa ST, KBA MM PHOTP. ic. kBT
1 250 Cb 1(3x70+1x25) 75 B 3emite 100
2 160 ACb 1(3x50+1x25) 100 B 3emiie 75
3 630 BPb 1(3x35+1x16) 50 B 3emiie 90
4 1000 CPb 1(3x70+1x25) 150 B 3emite 120
5 1600 Ab 1(3x120+1x50) 200 B 3zemie 150
6 400 AAB 1(3x95+1x35) 80 B 3zemie 110
7 630 ABI’ 1(3x35+1x16) 85 B zemuite 85
8 1000 CbI' 1(3x50+1x25) 50 B 3emiie 80
9 400 ACBI' | 1(3x120+1x70) 70 B zemiie 140
10 1600 HPb 1(3x50+1x25) 110 B 3emiie 100
Tabmuia 5.6
PacueTtHble nanHbIe CUIOBOM ceTH (ydacTok II)
Bapu Mapka Kon—Bo u ce- - Cnoco0 JIBurareinp
aHT YEHHUE JKUJI, po- Monr- KITZA | K-t mycka
kabers 2 Ha, M Cos ¢
MM KJIaJKH | HOCTb, P, n K,
1 I[TPTO 1(4x1.5) 20 I'T 5,5 0,84 0,86 6
2 HPBI' | 1(3x4+1x2.5} 18 CkoObI 8 0,84 0,87 5
3 I1B 4(1x2.5) 30 I'T 13 0,88 0,86 7,5
4 HPT 1(4x4) 35 CKoOBI 15 0,87 0,90 6,5
5 AITP 1(3x6+1x4) 50 I'T 22 0,86 0,91 6,5
6 I1B 3(1x10) 30 I'T 17 0,91 0,87 7,4
7 BPT 1(3x16+1x10) 40 CKoOBI 25 0,85 0,87 6,5
8 BBI' 1(4x10) 70 CKkoObI 30 0,89 0,91 6,4
9 ABBb 1(4x16) 60 CKkoObI 40 0,9 0,87 6
10 BBBI' | 1(3x16+1x10) 55 CxoObI 25 0,91 0,88 9,5
Tabmuma 5.7
Pacuernsie nannbie Maructpainu ot H[C go IO (YyacTox IIT)
]EZ&;pT 1 Mapka Kon—Bo u CG‘IZGHI/IC Tinmia, M Crnioco6 mpo- [ToTp. MomTHOCTH Ha
Kabens JKHII, MM ’ KJIagKU IO Prorr.mo. kBT
1 ITPTO 1(4x2.5) 22 CkoObI 9,8
2 I1B 4(1x4) 12 I'T 14,8
3 AHPT 1(4x2.5) 12 CkoOBbI 5,9
4 HPT 1(4x1.5) 14 CKkoOBI 7,0
5 BBI' 1(4x1.5) 24 CkoOBI 4,5
6 I1B 4(1x1.5) 28 I'T 7,5
7 ABBI' 1(4x6) 18 CkoObI 12,6
8 AIIB 4(1x2.5) 16 I'T 9,0
9 BPBI' 1(3x6+1x2.5) 24 CkoOBI 12,0
10 HPT 1(3x10+1x4) 36 CkoOBI 17,0
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Tabmura 5.8
PacuetHble TaHHBIC OCBETUTEIBHOM ceTH (yuacTok V)
i?{pTH Mapka Kon—Bo u cqu- n}i)?(?g;?m Il\l/l’ aM CeermibHIK
Ka0ems HHUE KU, MM Momnocts P, BT | Koi-Bo
1 I[TPTO 4(1x1.5) I'T 16 4 200 20
2 1B 2(1x2) I'T 14| 3 300 15
3 AHPT 1(2x2.5) Ckobs | 18| 4 250 10
4 TIPTO 2(1x2.5) I'T 16| 3 300 9
5 HPT 1(4x1.5) Ckobsr | 14| 6 250 8
6 ABBb 1(2x4) CxoObI 16 4 200 10
7 I1B 4(1x1.5) I'T 20 3 300 12
8 [TIPTO 2(1x2.5) I'T 18 | 6 300 10
9 I1B 4(1x2) I'T 20 | 4 200 15
10 | AIIPTO 4(1x3) I'T 12| 4 250 20

I'T — mpokianka B Tpy6ax. l; — paccrosiaue ot IL[C 10 nmepBoro cBETUIbHUKA, M; @ — PACCTOSHUEC
MEXy CBETWJIBHUKAMH, M

5.4.2. llops10K BBINOJTHEHUS PACYETOB

1. Onpenenuts paboune TOKH | p BCceX pacCMaTpUBAEMBIX YYaCTKOB CETH.
VYuacroxk I:

Ip = , A, 5.13
P1 \/é U P ( )
rne Prorp. me — notpedsemas mourHocth Ha I1[C, kBA; (1a6:1.5.5);
U, — JuHeliHOe HalpsbKeHHe ceTH, B.
Vuacroxk II:
P, -1000 A, (5.14)

| oy = ,
P2 \/§-Uﬂ-COS¢)-77
rne Py, Cose, n — momHocTs, kBT, koapduument momuoctu u KIIJ[ anexrpo-

nsuratens (1a61.5.6).
VYuacrok III:

PHOTP.[[[O -1000

I p3 = B, , A, (5.15)
rae  Prorp o — norpebnsemas mounocts Ha 1O, kBA (12611.5.7).
Yyactok IV:
| =8 Ncs A (5.16)
Uop
rne Pogpr — MOIIHOCTB OJHOTO CBETWIIbHHKA, BT (T20:1.5.8);
Negpr — KOJIMYECTBO CBETHIIBHUKOB, MT. (Ta0:.5.8);

Uy — (ba3Hoe HampspkeHue cetH, B.
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Tabmura 5.9
ITpoBonaa ¢ menubiMu (I1B, T1P, TTPTO) / amromunuessiMu (AIIB, AITP, ATIPTO) xunamu
JlonycTUMBIN JUIUTENBbHBIN TOK, A, I TPOBOJIOB, MPOJIOKEHHBIX
Ceuenue TOKO- B OJIHOM TpyOe
HpOBOMHlezfI OTKPHI" JIBYX OJIHO- | TPEX OJHO- |4YeThIpeX OJI- OAHOTO O/HOTO
KUJIbI, MM TO ABYXOKUJIBHO- | TPCXKUJIBHO-
KUIIBbHBIX KUIIBbHBIX HOXWJIBbHBIX ro ro
1,5 23/ — 19/ - 17/ - 16/ — 18/ — 15/ -
2 26 /21 24119 22 /18 20/15 23 /17 19/14
2,5 30/24 27120 25/19 25/19 25/19 21/16
3 34127 32/24 28 /22 26 /21 28 /22 24 /18
4 41 /32 38/28 35/28 30/23 3225 27121
5 46 / 36 42 /32 39/30 34 /27 37/28 31/24
6 50/ 39 46 / 36 42 /32 40/ 30 40/ 31 34 /26
8 62 /46 54 /43 51/40 46 / 37 48 /38 43/ 32
10 80 /60 70/50 60/ 47 50/39 55/42 50/ 38

Tab6aunma 5.10
Ka6enu BB(B,I'), BP(b,I'), HP(b,I'), CP(B,I") ¢ MenubpIMI / aTtOMUHUEBBIMU KUJIAMU

CeueHue TOKOPOBO-

JlomyCTUMBIN TMTENBHBIA TOK, A. JUIst KaOenei

o 2 JBYX>KUIBHBIX H Tpex>KUIBbHBIX
JALIEH KUTIBL. MM

B BO3JlyX€ B 3EMJIC B BO3JlyX€ B 3€MJIC
15 19/- 33/- 19/- 27/ -
2,5 27121 44134 25/19 38/29
4 38/29 55/42 35/27 49/38
6 50/38 70/5 42132 60 /46
10 70/55 105/80 55/42 90/70
16 90/70 135/105 75/60 115/90
25 115/90 175/135 95/75 150/115
35 140/105 210/160 120/90 180/ 140
50 175/135 265/ 205 145/110 2251175

Tabmuua 5.11
Ka6enu C(b,I'), A(b,I") ¢ menubiMu / amomuaueBbiMu AC(B,I'), AA(B,I") sxunamu

Ceue- Tok, A, n1s xabeei

HHE, TPEXKUIbHBIX 710 3 kKB YeTHIPEXKIIBbHBIX 10 1 kKB
MM’ B 3eMJIe B BO3JTyXe B 3eMJIe B BO3JyXE
25 160/ 125 105/80 150/ 115 100/ 75
35 190/ 145 125/95 175/ 135 120/95
50 235/180 155/120 215/ 165 145/110
70 285/ 220 200/ 155 265/ 200 185/ 140
95 340/ 260 2457190 310/ 240 215/165
120 390/ 300 285 /220 350/ 270 260/ 200
150 435/ 335 330/ 255 395/ 305 300/ 230
185 490/ 380 375/290 450 / 345 340/ 260
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2. Tlomp3ysce pexkoMenmanusamu 11.5.3.3, u 1a61.5.9 — 5.11, n1s Bcex y4acTKoB
OTIPENICIIUTh JTONYCTUMBIE JUIUTEIIbHBIE TOKH MPOBOIHUKOB | qorr ¥ TIPOBEPUTE CO-

omonenue ycnosus (5.5). Paboune Tokn ydactkoB |, ompenenensl B 1.1 manHoro

pa3nena. B ciydae HeBbimosHeHus ycioBus (5.5) ciemyer BbIOpaTh M3 Ta6m1.5.9 —
5.11 npoBOAHUK TOM € MapKu ¢ OOJIBIIMM CEYEHUEM KUJI U TOBTOPHO IPOBEPUTH
ycnosue (5.5).

3. B 3aBucumMocTH OT Ha3HAYEHHUS YYaCTKOB CETH (CHIJIOBasi, OCBETUTENbHAA),
MoJIb3ysICh pekoMmeHmanusamu 1.5.3.4, 5.3.11 u tabn. 5.1, 5.2, 5.3 BeIOpaTh THUI H
Mapky A3 IS KaKI0ro y4acTKa.

4. Tlonp3ysich pekoMeHAAIMAMH 11.5.3.5, u3 Ta6im. 5.1, 5.2, 5.3 nus kaxaoro yda-
CTKa BbIOpaTh A3 ¢ OMKaiIIuM OOJNBIIMM HOMUHAIBHBIM TOKOM (| 5 ger s |y o1 i

Wik | ;7 7577) K pabodemy Toky | ,3TOro ydgacTka, odecreunBasi Ipu 3TOM BBITIOJIHE-

uue ycnosus (5.6).

5. Iy y4acTKOB, AJIi KOTOPBIX MPEAYyCMOTpPEHA 3allUTa OT MEPErpy3okK, (1o uc-
XOJHbIM JaHHbIM 3T0 y4yacTku II, III u IV), nons3ysce pesynbratamu NpeIblayImx
NYHKTOB pacyera W ykazaHUsAMH M. 5.3.6, BBINOJIHUTH HpoBepky ycioBus (5.7). B
ciiyyae HeBbInojHeHus yciosus (5.7), ciaeayer u3 tada. 5.1, 5.2, 5.3 BeiOpats A3 To-
ro ke TUna ¢ OnuxailliieM MeHbLIIUM HOMUHAIBLHBIM TOKOM, J100 A3 apyroro tuma
¥ HoMHHAJA. [Ipy 5TOM 0JTHOBPEMEHHO KOHTPOJIUPOBATH coOoacHue yemoBus (5.5).
[Tpu HEBO3MOXKHOCTH COOJIIOACHUSI 00CUX YCIOBUN OJTHOBPEMEHHO CIEAYET BHIOpaTh
u3 1a611.5.9 — 5.11 mpoBOAHMK TOM e MApKH C OOJNBIIUM CEUCHHUEM KU U TIOBTOPHO
npoBeputh yciosue (5.7).

6. [IpoBepuTh CHIOBYIO CETh Ha OTCYTCTBHE JIOKHBIX OTKIFOUEHUN MPH KPaTKO-
BPEMECHHBIX TOKOBBIX Ieperpy3kax 1o 1.5.3.7 u ycioBuio (5.8). [IpoBepka BbINOIHS-
ercst Tosibko Juisi A3 yuactka II. HanOonbiias BennunHa KpaTKOBPEMEHHOI'O TOKA B
cetd |5 onpenenserca no popmyie:

IMAKC = |P2 ’ Kna A (5-17)
rne K 7= KO3 GUILIMEHT MycKa JICKTPOABUTATENS (OTHOIIEHHE MTyCKOBOI'O TOKa K

HOMHHAJIBHOMY TOKY), CM. Tab11.5.6.

B ciydae HewimonHenus ycnous (5.8), cnenyer tadn. 5.1, 5.2, 5.3 BeiOpats A3
TOTO XK€ TUMAa C OMmKaUIIMM 0O0JBIIMM HOMHHAIBLHBIM TOKOM, a €CJIH 3TO HEBO3-
MOJKHO — JIPYTrOT0 THIIAa K HOMUHAJIA ¥ TIOBTOPHO MPOBepuUTH yciorue (5.8).

7. TIpoBepuTh HAICIKHOCTH OTKIIIOYCHHS TIOBPEXKIEHHOTO yyacTka mpu K3 B KOH-

1 3aIUIIaeMOl JUHUU 10 yeaoBusaM: (5.9) — st miaBkux npenoxpanutenei, (5.10)

— JUIs aBTOMATOB C JIEKTPOMArHUTHBIM pacuenuresnem, (5.11) — myis aBToMartoB ¢ Te-

IJIOBBIM pacienurtesieM. [ aBToMaToB ¢ KOMOMHUPOBAHHBIM PACIICTIUTENEM JOJIK-

HO BBIMOJIHATHCS XOTsA ObI 071HO U3 yenoBui — (5.10) wmm (5.11). Heobxoaumebie ma-
pameTpsl A3 nmpuHHMaroTcs u3 Tabn. 5.1, 5.2, 5.3.

Tox K3 B konHue nmuuuu | 4 5 onpexnensercs npuOnImKeHHbIM pacueToM. Pacuer

BBITIOJIHSIETCS. B CETAX C MIyX03a3€MJIEHHON HEUTpasiblo — Uil ciaydas 0IHO(a3HOTo
KOPOTKOT'O 3aMBIKaHHS; B CETSIX C M30JIMPOBAHHOW HEUTPANBIO — JUJIS CIIy4as IBYX-
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(dazHoro KOpoTKOro 3ambikaHus. IIpenmnonaraercs, 4To KOPOTKOE 3aMbIKaHHE MPO-
M30IIJI0 Ha 32KUMaX 3JIEKTPOIPUEMHHUKA.

B ucX0nHBIX JAHHBIX MPUHATA CETh C IITYyX03a3€MJICHHOW HEUTpPaNbIO, ISl KO-
TOpOU

sk =Yo/Zoo, A (5.18)
rie U, — HoMmuHainbHOE (pa3HOE HaNpsDKEHHUE ceTu, B;
Zp o — ToJiHOE comnpoTuBieHue nenu Toka K3 nns netnu «daza—Hyab», OMm.

ConpoTuBieHue neTim «paza—Hyaby»:

2o =€ Ry + SRy + TRy 24 € Xy + X Xy 5427,0m,  (5.19)

rne Ry = pg; 1 /Sy — aKkTMBHOE conpoTHBiIeHHE (asHOTO MPOBOAA i-ro yda-
CTKa netiu «paza—Hynp», OMm;

Roi = Poi *loi /Soi — aKTHUBHOE CONPOTUBIIEHUE HYJIEBOrO MpoBoaa, OM;

Xpi =8ai oy — PpEeakTHBHOE CONpPOTUBJIEHHE (Pa3HOrO mpoBoaa, OM;

Xoi =ag; o — PpEeaKTHBHOE CONPOTUBJIEHHE HYJIEBOTO poBojaa, OM;

Ry — 100aBOYHBIE CONTPOTUBIICHHUS IEPEXOIHBIX KOHTAKTOB, OM.

J{ns pacnpenenuTeabHbIX IMIMTOB HAa mojAcTaHuMsaX R i =0,015 Owm; ma mep-
BUYHBIX PY nHanpsokenuem 380 B, mutaembix oT moacTaHiui R i =0,02 Om; nns
BropuuHbIX PII 1 Ha 3a)KMMax anmaparos, MUTACMBIX OT nepBu4HbIX PY R, = 0,025

Owm; n1s anmapaTypbl, YCTAHOBJICHHOM HEMOCPEICTBEHHO Y 3JIEKTPOINPUEMHHKOB,
nurarowercst or BropuyHeix PIT R ; = 0,03 Owm.
Z; — TIOJIHOE PACYETHOE COMPOTHUBICHHE IMUTAIOLIETO TpaHchopMaTopa ToKy K3

Ha Kopmyc (3emir0), Om (cM. Ta611.5.12).
Tabmauma 5.12
[TomHOE pacyeTHOE CONMPOTUBIICHHE Z ; MUTAONIMX TpaHchopmaTopoB Toky K3

MomHocTh Tpanchopmaropa, KBA ZT , OM | MorrocTh Tpanchopmaropa, KBA ZT, OMm
25 3,110 160 0,478
40 1,949 250 0,305
63 1,136 400 0,191
100 0,764 630 0,121

ITpumeuanue: /s TpanchopMaTopoB MOLTHOCTHIO cBbllle 630 kBA Z, =0.

0 — VIeIbHOE COMPOTHBICHHE MaTephana Kabems/mpoBoma, OM*MM’/M. MeIp —
0,019 Om* mm?/M; asmomurmit — 0,032 OM* MM>/M;
| — nnowHa ywactka, M;
S, So — ceuenue (a3HOl, HyIEBOI XKHMTbl Kabess/mpoBoa, MM’
a — yJenbHOe MHAYKTUBHOE CONPOTUBJICHHE Kabest/mpoBoaa, Om/M.
Juis kaGeneit a=0,07-10" Om/m; s M30JIMPOBAHHBIX MPOBOJIOB, MTPOJIOKEH-
HEIX B Tpy6e a=0,09-10"3 Om/m.
PacueTs! BBITIOTHAOTCS U151 CUIIOBOW U OCBETUTEIBHOU CETEM.
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g cunmoBou cetu, BKIovaromen yyactku | u 1I:
> RSC =Ry + Ry, Om (5.20)
AHAJIOTUYHO OMPEACIISIIOTCS Z ROC ¢ , ZRLCZC , Z X(ZC,C , Z XOC € Vcnosus

(5.9) — (5.11) nmposepsrorcs st A3 yuactka I1.
Jlma ocBeTuTeNnbHOM ceTH, BKItovaromen ydactku I, I u IV:

> RIC =Ry +Ry +Ry, Om (5.21)
AHAJIOTUYHO OTPEETSAIOTCS Z ROO ¢ , Z RZC , Z X(ZO,C , Z XOO €. Vcnosus

(5.9) — (5.11) mposepsrorcs st A3 yuactka V.

Ecimu cootnomrenus (5.9) — (5.11) He BBINOIHSIOTCSA, TO PEKOMEHAYETCS ycTa-
HOBUTH Ha JINHUM MPOMEKYTOUYHBIH A3 ¢ MEHBIIIMM TOKOM CpaOaThIBaHUS WU MPH-
HSTh MEPHI K CHYDKCHHIO COTPOTHUBIICHHS YYaCTKOB METNIM «(a3a—HyNb)»: 3aMCHUTh
Martepuan kabenel / MPOBOJIOB YYaCTKOB, YBEIMYUThH CCUCHHUE HYJICBOTO WM (a3HO-
r'0 IPOBOIOB, 3aMEHUTH CIIOCOO MPOKJIAIKU U TIp. B KauecTBe KpaiiHei Mepbl A0myc-
KaeTcs MePEKIIIOYCHUE MUTAIOIICH JTMHUH Ha TPaHCHOPMATOP OOJIBIICH MOIITHOCTH.

8. IIpoBepuTh OTKIIOYAIONIYIO CIIOCOOHOCTh A3 MO MAaKCHMAJIbHOMY 3HAYCHHIO
toka K3 B Hauase 3amumaemoro ydactka |z 4 mo ycmosuio (5.12). HeoOxonumeie

napameTpbl A3 npuHUMaroTCs U3 Taoi. 5.1, 5.2, 5.3,
Tox K3 B Havane 3ammmaeMoro y4yactka | x4 ;; onpenensercs no gopmysie:

lig.r =Y /2o, OM (5.22)
rae U,; — HOMHMHAJIBHOE JIMHEIHOE HAIPSKEHUE CETH, B;

Z4, —  mosHOE conpoTuBieHue 1enu Toka K3 ns netin «daza—paza», Om;

Z, = €x Y Roy + SRy +Ry 2+ €xY X+ X7 5,0m,  (5.23)
rie Ry, =c¢/S; — comporusnenue has3bl TpaHchoOpMaTopa MATaHHS akKTHBHOE, OM;
Xr=dxR;,—  T10 %e, uHAYKTHBHOE, OM.

S; —  MomHOCTh TpaHcpopmaTopa, KBA;
C — kod(hduImeHT akTUBHOTO conpoTuBieHus. s TpanchopMaTopoB MOIIIHO-

cteio 10 60 kBA BrmountensHo paBeH 4; 60 — 180 kBA — 3,5; 180 —
1000 kBA - 2,5; 6onee 1000 kBA — 2,2,
d - kodhduUIMEHT WHIYKTHBHOTO comnpoTuBicHus. J[lns TpaHchopmaTropos
MornHocThI0 A0 180 kBA BkimtountensHo paseH 2; 180 — 1000 kBA — 3;
6onee 1000 kBA — 4.
Ocranbublie mapamerpsl B popmyiie (5.23) onpenencnsl panee (cum. (5.19)).
Eciu ycnosue (5.12) He BBIMONHIETCS, TO pEKOMEHAYETCS 3aMEHUTh A3 Ha aHa-
JIOTHYHBIN ¢ OOJIBIINM TpeAeabHbIM TOKOM (Tab. 1-7 mpui. 1 k [18]).

9. TlpoBepuTh ceneKTUBHOCTD AciicTBUSA A3. /[ MpUHATON B MCXOIHBIX JAHHBIX
CETH JOCTATOYHO, YTOOBI HOMHUHAJIBI TTOCJIEI0OBATEILHO BKIIFOUCHHBIX A3 B CHIIOBOM
Y OCBETUTEIIBHOM CETAX OTIIMYAIWCH JPYr OT Jpyra HE MEHEE 4eM Ha OJHY CTYIEHb
LIKaJIbl HOMUHAJIBHBIX TOKOB. J{OJKHBI BBINOJIHATHCS YCIOBUS:

— JIJIS1 CHJIOBOU CE€TH
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IHBCT > IHBCT , A (5.24)
H ..M H.2J.M
H.TEILT H TEILT

— U1 OCBETUTEIILHOU CETH

| 1T

lirser > Vuser IH BCT A (5.25)
H ..M H.JI.M H ..M
H.TEILT H.TEILT H.TEILT

[Ipyu HecoONIOACHUN CEIEKTUBHOCTH CIIEAyeT 3aMEHHTh A3 Ha MpelbIaylieM
MOCJIEIOBATEIFHO BKIIOUEHHOM yUacTKe U BHOBB ITPOBEPHUTH YCIOBHE.

5.5. KoHTpoJbHbIE BONIPOCHI

OnummTe aBapHUitHbIE PEXXUMBI PAOOTHI 3JIEKTPOYCTAHOBOK.

Uro Ha3pIBaeTCs anmapaToM 3alIKAThI? BUabl anmapaTroB 3a1UThI.

VYeTpoicTBO M PUHIMT paOOThI IJIABKUX MPEAOXPAHUTEIIEH.

[TapameTpsl IIIaBKUX NPEIOXPAHUTENEH.

. YCTpoMCTBO M MPUHIUI paOOThl aBTOMATUYECKOTO BBIKIIFOUATEIIS.

10 Bunbl pacuenurene.

11.ITapaMeTpsl aBTOMATUYECKUX BBIKIIIOYATEIIEH.

12.Kakue ceTu ciiefyeT 3aliilaTh OT TOKOB MEPErpy3Ku’?

13.YcnoBus 3aMTHI CETU OT NMEPETPY30K U JIOKHBIX OTKIIFOUEHUH MPU KpaTKOBpE-
MEHHBIX TOKOBBIX IT€perpy3kax?

14.Yto Ha3biBaeTcs TokoM K3 B koHIIe 3amuniaemoro yyactka? [IpuHuun pacuera.

15.Yto Ha3biBaeTcs TokoM K3 B Hauane 3amuniaemoro yyactka? [Ipunuumn pacuera.

16.YT1o Takoe CENEKTUBHOCTH JACHCTBHUS alapaToB 3aIIUThl U KaK €€ 00eCIICUUTh?

©CoNo O
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6. IPAKTUYECKASI PABOTA «PACUET IIVIOIIAIHA
JIETKOCBPACBIBAEMbIX KOHCTPYKIIUN»

6.1. Iean padoTsl

O3HaKOMJIEHHE C OCHOBHBIMU CBEJCHUSIMH O JIETKOCOPACHIBAEMBIX KOHCTPYKLIU-
ax (JICK), npuHumnom ux aeicTBusi, HOpMaTUBHbIMU TpeboBaHusMU. [Iprnobperenue
HaBBIKOB pacyera Tpedyemoit momanaun JICK.

6.2. OOuue cBeaeHUud

B nomemnieHuax 31aHUN ¢ B3pHIBOONIACHBIMU ITPOU3BOACTBAMU (KaTteropuid A u
b) B aBapuifHBIX CUTyalMsIX BO3MOXHO 00pa30BaHUE T'a30-, MapO- WM MbUIEBO3AYLI-
Hbix cmeceit (I'TIBC). B3pwiB oOpazoBagiieiics ['TIBC BHyTpu 37aHUSI MOXKET TIPO-
W30MTU NPU OJHOBPEMEHHOM BO3HUKHOBCHMHM aBApUMU U HAJIMYUKM UCTOYHUKA BOC-
IUTAMEHECHHMS, HAPUMEP, SJCKTPUIESCKON UCKPBI UIIM OTKPBITOro OrHs [1].

ABapuiiHbIE TIOCIEACTBUS B3PbIBA ONPEICISIOTCA KaK MOIIHOCTBIO B3PbIBA, TaK
Y YCJIOBUSIMU PACIPOCTPAHEHMS JABJICHUS B3pblBa BHYTPHU NOMeENIeHUN 31anus. Ha-
I'PY3KH, BOSHUKAIOUIUE IIPU B3PBIBE, MOT'YT BO MHOI'O pa3 IPEBBIIIATH IPOYHOCTH HE-
CYIIUX OTPKIAIOIINX KOHCTpYKuMid. Hanbosee TskenpIM BapuaHTOM aBapuUu SIBJIS-
eTCsl 00pyIlIeHNEe HECYIIUX KOHCTPYKIMM 3/1aHusl, OCIEACTBUS KOTOPOro ycyryoms-
IOTCSI YHUUTOXKEHUEM 000pYAOBaHUS U THOETBIO JIIOAEH M0 pa3pylIeHHBIMU KOHCT-
pykuusaMu. Ecim ke mociie aBapuy HeCylue KOHCTPYKINN 3/1aHUST COXPAHSAIOTCS, TO
BOCCTaHOBJICHHE 37aHUs TpeOyeT 3HAUMTEIbHO MEHBILIUX 3aTpaT BPEMEHH U CPEACTB.

OCHOBHBIM HallpaBJiEHUEM OOECIEUYEeHHs] B3PbIBO3AILIUTHI SABIISIETCS pa3paboTka
CUCTEM NPENyNpeKIEHUs B3PbHIBOB U pa3pabOTKa TEXHOJOTMYECKUX IPOLIECCOB C
YYETOM HAJIE)KHOCTH MX COCTaBisironmMX. OQHaKo, HECMOTPS HA BCE NMPEAYIPEIH-
TEJIbHBIE TEXHOJIOTHYECKUE U OPTaHU3aLIMOHHO-TEXHUYECKHUE MEPOIIPUATHS, aBAPUM-
HBIE B3PbIBBI BCE K€ MPOUCXOMAT.

Omnum u3 3HPEeKTUBHBIX CITOCOOOB YMEHBIIICHUS TTOCJIEICTBUIA B3phIBA SIBISCT-
Cs BBIINIOJIHEHUE 3AHUM U COOPYKEHUHN U3 KOHCTPYKIMU, PA3JIMYHBIX M0 MPOYHOCTH
Y CONPOTHUBIICHUIO JABJICHMS B3pbIBAa. B 5TOM Ciydae B3pbIBHOE BO3JEHCTBUE HA OC-
HOBHBIC HECYIIME KOHCTPYKLMHU 3JaHUS YMEHBIIAETCS 3a CUET paspylLICHUs MeHee
MPOYHBIX 3JIEMEHTOB. Takue KOHCTPYKIMM HA3bIBAIOT IPEAOXPAHUTEIIBHBIMUA WIIN
JIeTKOCOpachIBaeMbIMH.

JlerkocOpacbeiBaemble KOHCTPYKIMHU (JICK) — 3T0 HapyX HbIe Orpaxaaroniue
KOHCTPYKIMHU (MJIM UX DJIEMEHTbHI) 3[aHUM, COOPYKEHUU W MOMEIIEHUI C B3pBIBO-
omacHbIMU Mpou3BoACcTBaMU. [Ipu B3pbIBe JerkocOpachiBaeMble KOHCTPYKIMH pa3-
pyLIAIOTCS U 00pa3ylOT OTKPBITBIE MPOEMBI Il cOpoca HM30BITOYHOIO JIABJICHUS
B3pbIBa

K JICK oTHOCATCS OKHA, €CJIM B OKOHHBIX IMEPEIUIeTaX YCTAHOBJICHO OOBIYHOE
OKOHHOE CTEKJIO; JIBEpH; paclallHble BOPOTA; CTEHOBBIC MAHENN U3 acOECTOLEMEHT-
HBIX, AJTIOMUHHUEBBIX WJIM CTAJIBHBIX JINCTOB C JIETKUM YTEIUUIMTENIEM; CIIEI[MaJIbHbIC
IJTUTHI TOKPBITUS U TIP.
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t.c

Puc.6.1. Usmenenue naBneHusi B 00beMe TOMEIICHHsI TIPU B3PHIBE TOPIOYCH CMECH:
1 — B 3aMKHYTOM 00BEME;
2 — B TIOJTy3aMKHYTOM 00bEME;
3 — npu ucnonb3zoBanuu JICK BTOpoii rpynmsl (MHEPIMOHHBIC);
4— nipu ucnonw3oBanuu JICK niepBoii rpymnmbl (0€3MHEPIIUOHHBIE);
5— nipu ucnosas3oBanuu JICK nepBoit 1 BTOpoil rpymi



60

6.2.1. llpunuun geiicreusa JICK

XapakTtep pa3BUTHS B3pbIBa B 3aMKHYTOM O0ObeMe Moka3aH Ha puc. 6.1, rpadux
1. Kak BHIHO U3 5TOro rpaduka, MakCUMaabHOE JaBJICHUE B3pbIBa Py, B 3aMKHYyTOM
o0beMe MOKET 3HAYMTEJIbHO MPEBBIIATh MpeeibHbIe 3HaUCHUs JaBJICHUN (Harpy-
30K) P, Ha Hecylue KOHCTPYKIMU KOTOpBIE MPUBOAAT K WX paspylieHuto. Eciau B
ITIOMEILEHNH UMEIOTCS TOCTATOYHOE KOJUYECTBO OTKPBITBIX IIPOEMOB, TO B3PBIBHBIC
Harpy3ku Ha OCHOBHBIE KOHCTPYKIIMM HE JTOCTUTAIOT OIACHBIX 3HAYEHUU. XapaKTep
pa3BUTHS B3pbIBa MOKa3aH Ha puc. 6.1, rpadpuxk 2.

3amurtHoe aercrBue JICK cocTout B TOM, UTO OHM JOJDKHBI HAYMHATH pa3py-
1aThCsl B MPOLIECCE PA3BUTHS B3pbIBA IPH JABJIEHUU MPOIYKTOB B3pbiBa P, (cM. co-
OTBETCTBYIONIIYIO TOUKY Ha puc. 6.1), KoTopoe 3HaYnTeNbHO MeHbIe Py u Py, 1 HE
HAHOCHUT TOBPEKIEHUN HECYIIMM KOHCTPYKIMSAM 3aaHus. B aTom citydae u30bITOU-
HbIE 00BEMBI MMPOAYKTOB B3pPhIBA BHITECHSIOTCSA U3 TOMEIICHUH 3/JaHUsI HAPYKY Yepe3
MIPOEMBbI, KOTOpbIe 00pa3yroTcs B pesynbTate paspymieHus JICK.

Ecnu B 3nanun umerorcsa JICK nmocratoyHoil miomaam, U €Ciu UX IPOYHOCTh U
Macca COOTBETCTBYIOIIMM 00pa3oM MoJ00paHbl, TO B3PbIBHBIE Harpy3Kd Ha OCHOB-
HbIE KOHCTPYKIIMM MOTYT OBITb YMEHBIIICHBI JIO BEJIUYUH, YCTAaHABIMBAEMbIX U3 YC-
JIOBUM MPOYHOCTH WM HECYIEH CIIOCOOHOCTH OCHOBHBIX KOHCTPYKLMH. YCIOBHEM

pabotocnocobnoctu JICK siBnsietcst:
Pp < POk (61)

6.2.2. Buasl JICK

JICK 1o xapakTtepy paOOThl MOJPa3ACNISIOT Ha 2 TPYIIIbL:

1. JICK ¢ HeOoJbIIoi Maccoi. DTH KOHCTPYKIMHU TIPU B3PBIBE Pa3pylIarOTCS
MTHOBEHHO, MIO3TOMY IPU UX pacyeTe CUIIOW MHEPLUHU, BOZHUKAIOUIEH IPU BCKPBITHH
(mBmxenun) JICK, npenebperarot. K 3Tl rpyImine OTHOCUTCS TIyX0€ OCTEKIICHHE.

2. JICK, macca KOTOpBIX 3HaYUTENbHA 110 CPAaBHEHHIO ¢ 1-il Tpynmou, u 11l Ko-
TOPBIX CUJION MHEepLUU npeHedpeusb Henb3s. [Ipu paspymenun stux JICK npoucxo-
IUT OTHOCHUTENIBHO MEMJICHHOE (HE MTHOBEHHOE) BCKPBITHE MPOEMOB B OrpaKIaro-
IIMX KOHCTPYKLUSX, CHUKEHUE JaBJICHHS B3pbIBa MPOMCXOIUT He cpa3y. K atoi
IpyNIe OTHOCSTCS IOBOPOTHBIE OCTEKIJICHHBIE MTEPEIUIETHI, CTEHOBBIE MTAHEIH, TIJIUTHI
MOKPBITUI, pacnaliHble BOPOTa U Mp.

Nuepuronnocts JICK oka3bIBaeT CynIECTBEHHOE BIIMSHUE Ha XapakTep H3Me-
HEHUS B3PBIBHBIX HAarpy30K Ha KOHCTPYKUIHMU. YTOOBI 0OecrednTh CBOOOIHOE UCTeE-
yenue ra3zoB u3 nomenienus, JICK npu cpabaTeiBaHUM TOJDKHBI OBITH JTMOO TOJHO-
CTBIO pa3pylleHbl, JIUOO BO3ACHCTBUEM B3pbIBA OTOPOIIEHBI HA HEKOTOPOE PacCTOsI-
HUE OT MPOEMOB.

IIpu pacuerax npuaumaercs, yro JICK 1-i rpynnsl pa3pymaroTcs NpakTUYECKH
MTHOBEHHO. XapaKkTep U3MEHEHHUs JIaBJICHUs TTOKa3aH Ha puc. 6.1, rpadux 4.

JICK 2-#i rpynmnsl nipu cpabaTbiBaHUK OOBIYHO HE pa3pylIAlOTCA WU pa3pylia-
IOTCSI HE TIOJIHOCTBIO, OTKPBITUE MPOEMOB B OTPaKJIAIOIIUX KOHCTPYKIMSIX MTPOUCXO-
UT 3a cueT majaeHus uian orOpackiBanus anemeHToB JICK. IlosTomy BHauane Ha-
OnroaeTcsl JanbHeWIee BO3pacTaHUE JAaBJICHUS B MOMEUICHUH A0 BEIUYUHBI Py,
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3aTeM ero cOpachiBaHHE 10 Oe30IacHbIX 3HaueHuil (cMm. puc. 6.1, rpadux 3). [Ipu
pacuete JICK »TOro THIa npoBepsieTcs TakxKe yCI0BUE
Prax < Pox (6.2)

Kak mpaBuno, B GOJNBIIMHCTBE 3AaHUN B3PHIBOOIMACHBIX MPOU3BOICTB MpUMeE-
Hsatotes JICK 1-ro. Ilpu HETOCTaTOYHOM MX IUIOMIAINA TONOJHUTEIBHO IPUMEHSIOTCS
JICK 2-ro tuna. CoBmecTtHast pabota oboux tumnos JICK mokazana Ha puc. 6.1, rpa-
buk 5

6.2.3. Koncrpykrusnbie pemenust JICK

OObIYHOE OKOHHOE OCTEKJIEHUE sIBJIAeTCS Hanbosee 3p(EeKTUBHBIM JIeTKOCOpa-
CHIBAEMBIM YCTPOMCTBOM, T.K.CTEKJIO OO0JaJaeT XPYNKUM pa3pylIeHHUEM U Majou
uHepIMoHHOCThIO. [l obecnieuenust spdexruBnoctu JICK-ocTeknenus HeoOXou-
MO, 4TOOBI pa3Mepbl OKOHHOTO CTeKJIa ObUIA JOCTATOYHO OONBIIMMH, TaK KaK MpU
MaJIOH TUIOIIAY TJIACTUH CTEKJIA 3HAYUTEIBHO BO3PACTAET BEIUUYMHA pa3pyIIAIONIe-
ro nasieHus. [losTomMy mJis B3pBIBOONACHBIX 3/IaHUM PEKOMEHIYETCS TOIBKO OJHU-
HApHOE OCTEKJIEHUE ¢ pazMepamu Iactul 0,6 M’ 1 Gonee. J{s YMEHBIICHUS J1aBJIE-
HUSI BCKPBITUSI OCTEKJICHUS PEKOMEHIYETCS MPOU3BOJIUTh HAJPE3Ky CTEKOJ CO CTO-
POHBI, MPOTHUBOIOJIOXKHOW MPUJIOKEHUIO JABIICHUS B3PbIBA, OCIA0ICHHBIE KPETUICHUS
cTekoJ B neperierax OKOHHBIE MEPETUIEThl JOJKHBI OTKPHIBATHCS HAPYKYy U UMETh
[IApHUPHOE 3aKpeIUIeHne ¢ oAHOoN cToponsl [17,20].

[To pacnonoxxennto JICK moryt ObiTh paznenensl Ha cteHoBbIe JICK, ycrpaun-
BaeMble B CTEHOBOM OTPaXJCHHUH, U JierKocOpachiBaemble MOKpHITHS. [Ipyn mpoumx
paBHbIX ycioBusx, creHoBbie JICK Gonee sdpdexruubl, yem JICK-mokpsiTHs, T.K.
MOTYT MPOEKTUPOBATHCS MPAKTHUECKU 0€3 HArpy>KEeHHs, 32 CYET YETO OHU BBITTOJIHS-
10Tcst Oosiee JIETKUMHM W MOABWXKHBIMU. OTHOcUTeNbHAsA d(PPEKTUBHOCTh CTEHOBBIX
JICK pocturaet 30 % 1o cpaBHEHUIO C MMOKPBITUSIMHU.

JIBepu, BOpOTa U Apyryue MOBOPOTHBIE YCTPOUCTBA SIBIISIIOTCS TAKXKE 10CTATOYHO
s dextuBHbiMU JICK mipu ycioBUHM, UTO B Ciydae B3pbiBa 00ECIICUMBACTCS JICTKUM
MOBOPOT MX BOKPYT IIAPHUPOB WJIM TOJBECA M OTKPHIBAHWE MPOUCXOIUT HAPYXKY.
Jl1st aTOr0 HEOOXOAUMO, YTOOBI YCTPOMCTBA, YACPKUBAIOIINE UX B 3aKPHITOM I0JIO-
KEHUH, cpadaTbIBaau NIpU (GUKCUPOBAHHOM 3HauY€HHUH naBieHus P,. CTeHoBbIE KpyI-
HOpa3MEpHbIC MaHEJIU U3 OOJIETYCHHBIX acCOECTOLIEMEHTHBIX, ATIOMUHUEBBIX WIIU
MJIACTUKOBBIX JIMCTOB C JIETKUM YTETUIUTEIEM MOTYT OBITh UCIIOJIb30BAHBI B KAUECTBE
JICK, eciu KperuieHHE UX K OMOPHBIM 3JIEMEHTaM BBIMIOJIHEHO TaK, YTO OTPHIB MaHE-
JIeil MPOUCXOIUT NpU TpeOyeMOM 3HaYEHUH JIaBieHUs P,,.

B xauectBe JICK-TOKpBITUN MPUMEHSFOTCS OOJIETYCHHBIC IUTUTHI CBOOOIHOTO
ONUpPaHusi, MO0 KOTOPBIM YJIOXKEH JITKUN YTEIUIUTENb U BOJOU3OJISIIIMOHHBINA KOBED,
paspe3aeMblii Ha KapThl ¢ ycTpoicTBOM JICK—111BOB.

DKCIEpPUMEHTHI TMOKa3bIBAIOT, YTO 3P ¢GeKTHBHOCTh OTKpbhiBatommxcsa JICK wu
CTCHOBBIX IMMaHENIeH MOXKET OBITh BHIIIE, YeM y OCTCKJICHHS TIPH HAJJICKAIEM UCTIOJ-
HEHHUM 3aMOPHBIX U KPEIMEKHBIX YCTPOUCTB. ITO 00YCIOBICHO TEM, YTO MPU pealib-
HBIX B3pbIBaX B OKOHHBIX ITPOEMaxX MOXKET OCTaBaThCA HEKOTOPAsl 4acTh OCTEKIICHUS,
3aTpyIHAIONIAs CBOOOAHBIN COpOC AaBIEHUS.
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6.3. HopmaTtuBHBbIe TpeOGOBaHMS

B CIT 56.13330.2011 [21] yka3aHO, 4TO B MOMeIIeHUsAX Kateropuii A u b cre-
IyeT MpeaycMaTpuBaTh HapyKHBIE JIETKOCOpAChIBaEMbIE OTPa)kAAIOIINEe KOHCTPYK-
. B kauecTBe erkocOpachiBa€MbIX KOHCTPYKIMM CIIETyeT, KaK IPaBUIO, UCIIONb-
30BaTh OJMHAPHOE OCTEKJIeHHEe OKOH U (hoHapeil. [Ipu HemocTaTouHOM MmIOIIAIM OC-
TEKJICHUS JIOMyCKAETCsl B KAYECTBE JIETKOCOPACHIBAEMBIX KOHCTPYKIIMIA UCTOJIb30BATh
KOHCTPYKITUU TIOKPBITUH C KPOBJIEH W3 CTAJbHBIX, ATFOMUHUEBBIX, aCOECTOIICMEHT-
HBIX U OMTYMHBIX BOJIHUCTBIX JIUCTOB, U3 TUOKOW Yepemullbl, METAINIOYEPEIUIIbI, aC-
OCCTOIIEMEHTHBIX W CIAHIEBBIX ITUTUTOK M 3()(PEKTUBHOTO HETOPIOYETO YTEIUIHTEIIS.
[Tnomane nerkocOpachiBa€MbIX KOHCTPYKIMU CIEAYET ONpeneisTh pacueTroMm. [Ipu
OTCYTCTBUU PACUETHBIX JJAHHBIX IUIOMIA/b JEITKOCOPAChIBAEMbBIX KOHCTPYKIIUHN JTOTXK-
Ha cocTaBisTh He MeHee 0,05 M” Ha 1 M° 06beMa TOMEIICHHS KATErOpHH A U HE Me-
nee 0,03 M° - MOMeIIEH S KaTeropuu b.

OKOHHOE CTEKJI0O OTHOCHTCS K JIErKOCOpachIBA€MbIM KOHCTPYKIIMSIM TIPH TOJI-
mHe 3, 4 1 5 MM | Iommaau He MeHee (coorBeTcTBeHHo) 0,8, 1 u 1,5 M, Apwmupo-
BaHHOE CTEKJIO, CTEKJIOMAKEThI, TPUIUIEKC, CTAJIMHUT U MOJUKAapOOHAT K Jierkocopa-
ChIBA€MbIM KOHCTPYKIHUSIM HE OTHOCSITCSL.

PynoHHBIN KOBEp Ha ydacTKax JIETKOCOPAaChIBAEMBIX KOHCTPYKIIUH MOKPBITHS
CeAyeT pa3pe3arh Ha KapThl ioniaaesto He 0osee 180 M’ KaXKIast.

PacuetHas Harpy3ka OT MaccChl JIETKOCOpachIBA€MbIX KOHCTPYKIIUN MOKPBITUS
JOJKHA cocTaBIIATh He Oonee 0,7 klla.

6.4. PacuerHas 4yacrhb
6.4.1. 3aganue mo padore

Onpenenutes TpeOyemyro miomans JICK, BBIOTHEHHBIX B BHJE JUCTOBOIO
JBOWHOTO OCTEKJIEHUS, U CPABHUTH €€ C MUMEIOMIEHCS TIIOAAbI0 OCTEKIICHHUS, MIPU-
HATOM U3 yCIIOBUS TPEOYeMOl €CTECTBEHHON OCBEIICHHOCTH.

OG6beM OMEIICHHUS IPHHSTH paBHbIM 11 = 20000 M

WcxonHble naHHBIC 711 BBIMOJTHEHHUS PabOThI COTJIaCHO HOMEPY BapHaHTa, KO-
TOPBIN 3aJ1aeT MPernoaBaTelb, IPUHUMAIOT MO0 Ta0:1.6.1.

Tabmuma 6.1
HUcxonnvlie nanHbIe
Bapu Macca Be- Tommumusa ITmomans CooTtHol1e- Iromas oc-
aHT Beniectso miecrsa E, JIMCTOB, HUE CTOPOH 2
o CTEKIa, MM 2 creKia TEKJIEHUS, M

1 Meran 300 3 1,0 1:1,5 450
2 Bonopon 420 4 1,2 1:1 950
3 ITponan 380 5 2,0 1:1,33 480
4 Anerunen 340 3 1,2 1:1,75 650
5 I'enran 500 4 2,0 1:1,33 510
6 [Tponwien 450 5 15 1:1,5 550
7 DruieH 290 4 15 1:1,75 600
8 Benson 260 3 0,8 1:1 460
9 ITenran 380 5 15 1:2 800
10 H300kTan 520 4 15 1:1,75 730
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6.4.2. Pacuer Tpedyemoii miomaau JICK, BbInoHeHHBIX U3 CTEKJIA

3
Tpebyemas mromans ocrekieHuss K" na 1 M° 06beMa IOMEIIEHHs ONPEIEs-
eTcst o opMmyIie:

-3 N em )
2187-10°.1-5,-3(@, -1.6€" +P
/ 0.
Kcm — p p p , 2/M3 (6.3)
cm .3 cm .
R AR
rne I’ — HOpMaJbHas CKOPOCTb TOPEHHUS B3PBIBOOIACHOM cMecH, M/C;
D, — pacueTHas CTENEeHb PACUIMPEHNS IPOYKTOB FOPEHHSL.
P, — BO3JICHCTBUE B3pPhIBA HA JIMCTOBOE CTEKIIO;
P, — aTMocdepHoe aaBieHue, [1a;
I - 00bEM TMOMEIICHUS B MpEAeTaX BHYTPEHHUX IMOBEPXHOCTEH OTrpaXkaaro-

X KOHCTPYKIHM, M.
PacuerHast cTeneHb PacIIMPCHUs HPOIYKTOB TOPEHHA I, OHPENCISIeTCs II0

dbopmyie:

9,=0-a+1, (6.4)
rie 3 — MakcuMajbHas CTENEHb PACIIUPEHUS TPOTYKTOB TOPEHUS;
a —  KO3(PUIMEHT 3aMoJHEeHHUs] 00beMa MOMEIIEHHU B3PHIBOONACHON CMECHIO.

[Tpuanmaetcs mo 1a6:1.6.3 B 3aBUCHMOCTH OT MPOIICHTHOTO COAEP KAHUS
cMecHU B 00beMe MoMenieHus: [

1000- E
P =—100% (6.5)
c-11
rie E — konudecTBO BemiecTBa, MOCTYNMUBUIETO B TOMELICHUE, KT
C —  CTeXHOMETPHYECKAs KOHIICHTPAIUS B3PHIBOOIACHON CMECH, I/M°,

Bo3zaeiicTBue B3pbIBa Ha JINCTOBOE CTEKIIO Plfm onpenensiercs no Gopmyie:

P =P .V, klla (6.6)
rae P“" — BosmeiicTBHe B3pBIBa, pa3pyIIAIOIIEe JUCTOBOE CTEKIO C COOTHOIIEHH-
eMm cropoH 1:1, xIla (Tabmn.);
A KO(PPULIMEHT YyCIOBUM paOOTHI.

3Had K023(1)(1)I/IHI/ICHT K, MOXHO OIpenenuTh TpedyeMyro ILIOMaaL OCTEKIIE-
Hus @, B M 110 QpopmyIie:

QM = K™ . [T, M (6.7)

6.4.3. IlopsAI0K BBINOJHEHUS] pacyeTra

1. Tlo Ta6n1.6.2 HaxoAMM mapaMeTphbl 3aJaHHOTO B3PHIBOOMACHOIO BEILECTBA:
HOPMAaJbHYIO CKOPOCTh TOpPEHHsS [, MAaKCUMAJIbHYIO CTETICHb PACIIMPEHUS MPOIYK-
TOB FOpeHust D U CTEXHOMETPHUUECKYIO0 KOHIeHTpaluo C.

2. Tlo dopmyne (6.5) ompemenuTh MPOICHTHOE COJAEPYKAHHE B3PBIBOOIACHOMN
cMmecHu B 00bemMe romertieHust . 3Hadenust E u /1 mpuHATH U3 3a7aHus 10 padore.
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3. Ilo 1a61.6.3 HaiiTh K03 PUITMEHT ¢ 3amoJHEHUsS 00beMa MOMEIIECHUS B3Pbl-
BOOITACHOM CMECHIO.
4. Tlo dopmyne (6.4) onpeaeauTh pacyeTHYIO CTENECHb PACIIMPEHHUS MPOJTYKTOB

ropeHust 3, .

Tabmnura 6.2
XapaKTCpI/ICTI/IKI/I B3PBIBOOITACHBIX BCIICCTB
CrexuoMeTpruuecKas KOH- MakcumainbHas cTe-

BemecTtso IIEHTPALIHS B3PBIBOOIIAC- MIEHb PACIITUPEHUS Hopmanbnas cropocts

HoM cmecH, C, /M MIPOJIYKTOB TOpeHus, I ropenns emeck, I, /e
Auneruie” 98,2 8 1,57
Benzon 104.9 8 0,478
Bonopon 40,4 7,3 2,67
T'enrran 91,7 8 0.424
H300kTan 92,1 8 0,346
Meran 91,5 75 0,338
Ilenraun 90,8 75 0,885
[Tponan 89,2 8 0,455
[Tpormien 94,2 8,5 0,683
OTHieH 94,4 8 0,74

Tabnuma 6.3
KoadduimenTs! 3anoaHeHus 00beMa MoMenieHus! B3pbIBOOIMIACHON CMECHIO

Coneprkanue
cMmecu B 00beme
nomeIeHus 3,

KOS(b(i)I/II_II/IeHTBI 3aIl0JHeHUs 00beMa IIOMCIICHUA BBpBIBOOHaCHOﬁ CMCCBIO O

IIPY MAaKCUMaJIbHOM CTENEHH paclIMpeHus NPOAYKTOB TOpeHus I

%, 6,0 6,5 7,0 7,5 8,0 8,5 9,0 9,5 10,0
1,0 0,04 0,05 0,05 0,06 0,06 0,07 0,08 0,08 0,10
1,5 0,06 0,07 0,07 0,08 0,09 0,11 0,11 0,11 0,12
2,5 0,10 0,11 0,12 0,13 0,14 0,16 0,17 0,17 0,18
3,0 0,12 0,13 0,14 0,16 0,16 0,18 0,19 0,19 0,20
4,0 0,17 0,18 0,19 0,20 0,21 0,22 0,23 0,24 0,25
5,0 0,21 0,22 0,23 0,24 0,25 0,26 0,28 0,29 0,30
10,0 0,35 0,36 0,38 0,39 0,41 0,42 0,44 0,45 0,47
15,0 0,47 0,48 0,50 0,51 0,52 0,53 0,55 0,56 0,58
20,0 0,55 0,56 0,58 0,59 0,60 0,61 0,63 0,64 0,65
30,0 0,66 0,68 0,70 0,71 0,72 0,73 0,74 0,75 0,76
40,0 0,75 0,76 0,77 0,78 0,79 0,80 0,80 0,81 0,82
50,0 0,82 0,83 0,84 0,85 0,85 0,86 0,86 0,86 0,87
60,0 0,87 0,87 0,88 0,88 0,89 0,89 0,90 0,90 0,91
70,0 0,91 0,91 0,91 0,91 0,92 0,92 0,93 0,93 0,94
80,0 0,94 0,94 0,95 0,95 0,96 0,96 0,96 0,96 0,96
90,0 0,97 0,97 0,98 0,98 0,98 0,98 0,98 0,98 0,98
100 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00 1,00

5. Io ucxoaHbIM JaHHBIM U Tab.6.4 Haiith Bo3xmeiicTeue B3puiBa P, paspy-
IAKoIIee JINCTOBOE CTEKJIO C COOTHOIEHHeM cTopoH 1:1, mo T1a6:1.6.5 — xoaddurm-
€HT YCJIOBUH paboThl V .
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6. Ilo popmyue (6.6) nalith Bo3selicTBIE B3pbIBA HA TMCTOBOE CcTEKIO P.™.

7. Tlo popmyie (6.3) onpenenuts Tpebyemyro miomas ocreknerns K ua 1 m°
o0BeMa MOMEIICHHUS.
8. Ilo popmymne (6.7) onpenenuts TpeOyeMyrO MIOMAAb OCTEKICHUS D, .

Tabmnura 6.4
Bo3zneiicTBre B3phIBa, pa3pylIaloNIee CTEKIO ¢ COOTHOLICHUEM CTOPOH 1:1
o Ty — Bospeiicteue B3ppiBa P <" | paspymarormero nBoittoe OC}“CKJ‘IGHI/IG, H/M?
na, MM IPH TUTONIAJIM OHOTO JHcTa creksia @, m
0,8 1 1,2 1,5 2,0
3 3500 2500 2000 1800 1100
4 — 3800 3000 2300 1800
5 — — — 3800 3100
Tabmauia 6.5
Koaddurment ycnosuit pabotsl ¥V
CoorHoLLeHIE CTOPOH 1:1 1:133 | 115 | 1175 1:2 1:3
CTeKJIa
Kospumuuent yenosuit 1 1,04 1,08 1,16 1,25 1,38
paboTer Y ’ ’ ' ’ ’

6.5. OueHka pe3y/1bTaTOB PAC4eTOB U BHIBO/bI 110 padoTe

[Tonyyennyto B pesysbrare pacueroB TpeOyemyro g JICK miomaas ocrekiie-
Hust @, CIENyEeT CPAaBHUTE.

— ¢ tpedoBanusamu CII [21];

— ¢ (haKTUUECKUM 3HAUYCHUEM UMEIOIIEHCs TUIOIAbI0 OCTEKIICHHUS, IPUHATON B
MCXOJIHBIX TJAHHBIX U3 YCIOBHS TpeOyeMOil eCTeCTBEHHOM OCBELIEHHOCTH.

Ha ocHOoBaHuM cpaBHEHUS CAENATh BHIBOBI.

B cnyuae, ecau pe3ynbTaThl pacy€TOB HE COOTBETCTBYIOT HOPMATHBHBIM 3Haye-
HUSAM, JTUOO CYHIECTBYIOUIEH IJIOMIAAN OCTEKJICHHS, HEOOXOAUMO MPENSIOKUTh Hau-
OoJiee 1enecooOpa3Hbie MEPONPUATHS M TEXHUUYECKUE PEIICHUS MO CHUKEHUIO TO-
CJICJICTBUI B3pBIBOB B paccMaTpuBaeMoM 31anuu (cm. [17, 20], a Taxke npuBencH-
HBIC HIKE PEKOMEHJIAIUH ), TIOCJIC YETO CIIEYET, €CIIM BO3MOXKHO, BBIIIOJIHUTH TIepe-
pacuer 1o n.6.4.2 u 6.4.3.

6.6. PexomeHIauMU MO CHUKEHUIO MOCJIEACTBUI B3PbIBOB

— YBEJIUYUTbH, [0 BO3MOKHOCTH, IUION[aJb OKOHHBIX IIPOEMOB;

— YMEHBIINUTH TOJIIMHY CTEKJIA ( HO HE MEHEE, YeM JI0 3 MM);

— YBEJIUYUTH ILIOMIA/b JINCTA OCTEKIICHUS,

— YMEHBIIUTHh COOTHOIIIEHUE CTOPOH CTeKa, Ommxe K 1:1;

— YBEJIUYUTh O0BEM MOMEILIEHUS, B TOM YHCIIe, 332 CUeT OOBEAUHEHUS C COCE/I-
HUMH, TUO0 OOBEIUHEHUS 2-X dTa)KeH, PACIIOJIOKEHHBIX OJUH HaJ APYTHUM;

— HCIIOJIB30BaTh JOMOJHUTENBHO K OCcTeKIeHnI0 Apyrue Bubl JICK;
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— YMEHBUIUTh KOJINYECTBO B3PBIBOOMACHBIX BEIIECTB, 0OpallalolUXcsl B IO-
MELICHUH;

— 3aMEHMTHb B3PBIBOOIACHBIC BEIIECTBA HA BEIECTBA HEB3PHIBOONACHBIC WIIN
BEILECTBA C MEHEE B3PBIBOOIIACHBIMY CBOWCTBAMY;

— YCTPaHUTb BEPOSTHBIE HCTOYHUKHU 3aKUTaHHUS;

— TPEeayCMOTPETh YCTPOMCTBO aBapUMHOW BEHTWIALMHM M OOECHEUYUTh €€ pe-
36pBHBIMU BEHTWJIATOPAMH, aBTOMATHYECKMM ITyCKOM IIPH IPEBBILICHUN
NPENEbHO JOIYCTUMOM B3pPBIBOONACHON KOHUEHTpAIMU U 3JEKTPOCHAOkKe-
HUEM M0 IIEPBOU KaTEroOpuy HaJAECKHOCTH.

6.7. KoHTpoJibHbIE BONPOCHI

10.Yto na3biBaercs JICK?

11.Tpunnun aeicreus JICK.

12.Bunst JICK.

13.Kouctpykrusnsie pemenus JICK.

14 HopmatuBubie TpeboBanus Kk JICK.

15.1lpuBenuTe peKOMEHAALMH [0 CHUKEHUIO TIOCTIEICTBUNA B3PbHIBOB.

16.Ha3oBuTe OCHOBHBIE TApPaMETPhI, OMPENEISIONINE B3PHIBOIOXKAPOOIACHOCTh Be-
IIECTB.

17.Ha3oBHUTE OCHOBHBIE CLIOCOOBI MPEAYIPEKICHHS B3PHIBOB HA MPEITPUATHSX.
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7. HPAKTI/I}IECKAH PéBOTA « OITPEAEJIEHUE Iu(ATEFOPI/II/Iﬁ _
INOMEIIEHHWU U 3JAHUU 110 B3PBIBOIIO’KAPHOU U ITIOKAPHOU
OITIACHOCTMN»

7.1. ean padoTsbl

O3HaKOMIJIEHHE C OCHOBHBIMM CBEJIECHUSMH O KaT€rOPUPOBAaHUHU IOMEUICHUHN U
3/ITaHUH TI0 B3PBHIBOMOXKAPHOW U TOKapHOU omacHOCTH. [IprobpereHne HaBBIKOB OII-
peneneHus KaTeropuii NOMENIEHWA W 3JaHWKM 1O B3PBIBOIIOXKAPHOM U IOKApHOM
OIIACHOCTH.

7.2. OO61muMe cBeleHUsI 1 HOPMATUBHbIE TPeOOBAHUA

Knaccudukanusa 3maHuii U MOMENIEHUH MO B3PBIBONOXKAPHOM W MOKAPHOM
omacHoctH pernamentupyetcs CIT 12.13130.2009 [22] n npuMeHseTcs ISl YCTaHOB-
JaeHus: TpeOoBaHUM MokapHOW 0€30MacHOCTU K IMPOW3BOJCTBEHHBIM 37aHUSIM, Ha-
IIPaBJICHHBIX Ha MPEJIOTBPAIllEHUE BO3MOXXHOCTU BO3HUKHOBEHHS MOXkapa U obecrie-
YEHUE MPOTUBOINOKAPHOM 3aIMTHI JIFOJAEH U MMYLIECTBA B CIIy4ac BO3HUKHOBEHMSI
okapa.

B3pbIBOIIOKapOOnacHOCTh NOMEIICHHUN U 3JaHUI XapaKTEPU3yETCsl COBOKYITHO-
CTBIO YCIIOBUHM, CHOCOOCTBYIOLIMX BO3HUKHOBEHHUIO U PAa3BUTHUIO TOYKapa WM B3pbIBa
U OIpEACIAIONINX UX BO3MOXKHBIE MacIITaObl U MOCIEACTBUA. DTU yCIOBUS, B NEp-
BYIO OUY€pE/ib, XapaKTEPU3YIOTCSI OMACHOCThIO TEXHOJOTUYECKOTIO MPOLECcca U KOHCT-
PYKTUBHO-TUIAHUPOBOYHBIMUA OCOOEHHOCTSIMU 3/1aHUs. TE€XHOJIOTMYECKUM MPOLECCOM
OMpeaeNsieTCs] BEPOATHOCTh BOZHUKHOBEHUS MOYXKapa UM B3pbIBa, CKOPOCTh PacIpo-
CTpaHEHMs] U pa3Mepbl nokapa. OT KOHCTPYKTHBHO-IUIAHUPOBOYHBIX PEIIEHUN BO
MHOT'OM 3aBUCSIT I'PaHULIbI PACTIPOCTPAHEHHUS ITOXKApa U €ro MOCIEACTBUS.

B [22] mpumeHSIOTCS CIIeyIOIIMEe TEPMUHBI U OTIPEACIICHHS:

— aBapuHHas CHTyalUMs: CUTyalus, XapaKTepU3YIOIasl BEPOSATHOCTh BO3HUK-

HOBEHUS aBAPUU C BO3MOXXHOCTBIO JAIBHEUILIETO €€ Pa3BUTHS;

— B3PBIBOOINIACHASI CMECh: CMECH BO3/yXa WJIM OKHUCIUTENS C TOPOYMMU rasa-
MU, [apaMy JIETKOBOIUIAMEHSIOIIUXCS KUAKOCTEN, TOPIOYMMU TBUISIMU HJIU
BOJIOKHaMH, KOTOpasi MpPHU ONPEIEICHHON KOHLIEHTPAUUd W BO3HUKHOBEHUS
MCTOYHMKA MHUIIMMPOBAHUS B3phIBa CIIOCOOHA B30PBATHCS;

— KaTeropusi MokKapHoii (B3PbIBONOKAPHOI) ONMACHOCTH 00BEKTA: KBAIU-
(dUKalMOHHAsT XapaKTEePUCTUKA MOXKAPHOHM (B3pBIBOMOKAPHOM) OIMACHOCTH
3MaHus (WM 4acTed 3/1aHus MEXAY MPOTUBONOXKAPHBIMU CTEHAMU — MOXKap-
HBIX OTCEKOB), COOPYKEHUSI, CTPOCHHUS, TOMEIICHHS, HAPY>KHOU YCTaHOBKU;

— T1O0ap B moMemleHMu: npouecc AUPQGY3MOHHOTO TOPEHUS] TBEPIbIX, KHUJ-
KHX M Ta3000pa3HbIX TOPIOYUX BEILIECTB, HAXOASIIMXCA B MOMEIIEHUH, BbI-
3BIBAIOIIMI MTPOTPEB CTPOUTENIBHBIX KOHCTPYKIIMI U TEXHOJIOTMYECKOTO 000-
PYIOBaHUS C BOBMOXKHOM MOTEpei MU HECYIIEeH CITOCOOHOCTH;

— I0KapHasi HATPy3Ka: KOJIMYECTBO TEIUIOTHI, KOTOPOE MOXET BBIIEIUTHCS B
MOMEIICHHE MPU MOXKAPE;

— yAeJIbHAs MOKAPHAsi HATPY3Ka: KOJIMYECTBO TEIUIOThI, KOTOPOE MOKET BBI-
JEIUTHCS B MIOMELIEHUE MPU M0KAPE, OTHECEHHOE K IJIOMIAAU Pa3MEeLEHUs
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HaXOJAIIMXCS B MOMEIIEHUHN TOPIOYUX U TPYJAHOTOPIOUYMX BEIIECTB U MaTe-
pUaos.

ITomenieHns B 3aBUCUMOCTH OT BHUJIa, CBOMCTB U KOJIMYECTBA TOPIOYUX BEIIECTB
U MaTepHajoB, a TAaKXKe YCIOBHM UX MPUMEHEHHUS U 00paOOTKH pa3JIeistoT MO B3PbI-
BOIIOKAPHOM U MOXKAapHOW OMacHOCTH Ha kateropuu A, b, B1-B4, I' u /I, a 3manus —
Ha kareropuu A, b, B, I' u JI.

Ornpenenenue moxapooIacHbIX CBONCTB BEIIECTB U MaTEpPUAIOB POU3BOIUTCA
HAa OCHOBAaHHUM PE3yJIbTATOB UCIBITAHUN WJIM PACUETOB MO CTAHJAPTHBIM METOIAUKAM
C YYETOM MapaMeTPOB COCTOSAHUS (aBICHUS, TEMIIEPATYPHI U T.1I.).

Karteropuu nmomemeHuil 1o B3pbIBONOKAPHOM U IMOXAPHOM OMACHOCTH IPU-
HHMAIOTCS B COOTBETCTBHHM C Ta0m.7.1.

HerpynHo 3aMeTUTh, 4TO OTIIMYUTEIIBHOW XAPAKTEPUCTUKOM KATETOPUU IMOMeE-
meHuii A u b saBiugercs Oosblas BEIWYWHA PAcYETHOTO HM30BITOYHOTO JIaBJICHUS
B3pbIBa B nomemnieHuu (Oonee 5 klla). PacueTHoe m30bITOYHOE JaBIICHHE B3phIBA B
MOMEILEHUH, ompeaesiercs mo dhopmynam (mpuaoxenue A x [22]) B 3aBucumMocTH OT
BHJIa BEIIECTBA, €T'0 CBOMCTB M KOJMYECTBA B HOMEIICHUH, 00heMa IOMEIICHHUS.

Tabmuma 7.1
KaTteropuu rnomenieHuii mo B3pbIBONOKAPHOM U MOXKAPHOU OMACHOCTH

Kareropus no- XapakTepucTUKa BEIIECTB U MAaTEPHAJIOB, OOpAIAIOIIUXCS B IOMEIICHUN

MEIICHUS
A ["oproune raspl, TETKOBOCIIIAMEHSIOLUECS KUKOCTH C TEMIIEpaTypoid
[ToBbimienHast | Bemblmky He 6osee 28°C B TaKOM KOJIMYECTBE, YTO MOTYT 00pa30BHIBATH
B3pPBIBOMOXA- | B3PHIBOOMACHBIC TAPOTra30BO3AYIIHBIE CMECH, MPU BOCTNIAMEHEHUHU KOTOPBIX
pPOOIACHOCTh | pa3BUBAETCS paCUETHOE M30BITOYHOE JIaBJICHUE B3PhIBA B MIOMEIIIEHUH, TTPEBHI-

matomiee 5 klla, u (wIn) BelecTBa U MaTepuabl, CIOCOOHBIE B3PBIBATHCS U
ropeTh IpU B3aUMOJEHCTBUU C BOJOH, KUCIOPOAOM BO3]lyXa UM JPYT C IpYy-
I'OM B TaKOM KOJIMUECTBE, YTO U30BITOUHOE JaBJIEHHE B3phIBA B IOMEIIEHUU
npesbimaer S klla

b Fop}oqne IbIJIX WUJIHW BOJIOKHA, JICTKOBOCINIIAMEHAIOIHECS XKUIKOCTH C TEMIIC-

B3peiBonoxka- | parypoi Bcublku 0osee 28°C, roprourie KUAKOCTH B TAKOM KOJIMYECTBE, YTO
pPOOIMACHOCTh | MOTYT 00pa30BbIBaTh B3PHIBOONACHBIE MBUIEBO3YIIIHbBIE WM TAPOBO3AYIIHbIC
CMeCH, P BOCIIJIAMEHEHUH KOTOPBIX Pa3BUBAETCS pacUeTHOE U30BITOUHOE
JIaBJICHHME B3pbIBa B IOMENICHNH, TpeBbimaromiee 5 klla
B1-B4 ['oproune u TpyAHOTOprOYME KUJIKOCTH, TBEPABIE TOPIOYNE U TPYJHOTOPHOYHE
[Toxxapoonac- | BemiecTBa U MaTepHalbl (B TOM YHCIIE MUK M BOJIOKHA), BEIIECTBA U MaTepHa-
HOCTb JIbl, CIOCOOHBIE MPHU B3aUMOJIEUCTBUH C BOJIOM, KCIIOPOJIOM BO3AYyXa UM JIPYT
C IpyrOM TOJIBKO FOPETH IIPH YCIOBUH, YTO MIOMELIEHHUS], B KOTOPBIX OHU HaXO0-
nsTcst (oOpaniaroTcest), He OTHOCSTCS K KaTteropusm A wiu b
I Heroproune BemecTBa 1 Marepuaisl B ropssueM, pacKaJeHHOM WIN pacIliaB-
YmMmepennas JIEHHOM CTOSIHHH, IPOIIECC 00PaObOTKH KOTOPBIX COTIPOBOXKAACTCS BHIJICTICHUEM
Mo’kapoornac- | Jy4HCTOro TeIia, UCKP U TUIaMEeHH, U (WJIM) TOPIOYHE Ta3bl, )KUAKOCTH U TBEP-
HOCTb JIble BENIECTBA, KOTOPBIE CKUTAIOTCS WM YTHIIM3UPYIOTCS B KAU€CTBE TOILIMBA
i Heroproune BenecTBa 1 MaTepralibl B X0JIOJAHOM COCTOSIHUM.
[TonmxeHHas
o’kapoornac-

HOCTb
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Onpenenenue KaTeropuid NOMEIIECHUHM CIEAYET OCYHIECTBIATh IIyTEM IOCIENO-
BaTEJIbHOW MPOBEPKHU MPUHAICKHOCTH MTOMEIICHUS K KaTErOpUsIM, ITPUBE/ICHHBIM B
Tabn.7.1, oT Hanbosee onacHoi (A) k HauMmeHee onacHo# (/). Takum obGpaszom, or-
PENENSAI0T KATETOPHUH IJIs1 BCEX MOMEIICHUH B 31aHUU.

Kareropuu 3manuii 1o B3pBIBONIOKAPHON U MOYKAPHON OMACHOCTH ONPEIECISIOT
WCXOJ4 U3 JI0JIM U CYMMHUPOBAHHOM IJIOMIAAY MOMEIICHUN TOW WJIM WHOW KaTeropuu
OTMACHOCTH B 3TOM 3/IaHUHU.

31aHMe OTHOCHUTCH K KATeropuud A, €ciii B HEM CyMMHUpOBaHHas IUIONIAdb
MOMEIIEHUM Kateropuu A mpeBbiaeT 5% riomaan Bcex nomenieHui nimu 200 M7,

31aHMe He OTHOCUTCS K KATEropuu A, €Clii CYMMHUPOBAaHHAs IUIOLIAb TTOMe-
IIEHUI KaTeropuu A B 3JaHMM HE IpeBbILAET 25% CyMMUPOBAHHOM IJIOMIAIN BCEX
pa3MeIleHHbIX B HeM mnomenieHuid (Ho He 6osiee 1000 M2) Y 3TU IIOMEUICHUS OCHa-
HIAIOTCSl yCTAHOBKAMU aBTOMATHUYECKOTO MOKAPOTYILICHHUS.

31aHue OTHOCATCH K KaTteropum b, eciii 0IHOBpPEMEHHO BBINOJIHAOTCS Clie-
IDYIOLIUE YCIOBUS: 3/IaHUsI HE OTHOCATCS K KaTETOPUU A U CYMMHPOBAaHHAas IUIOMIAb
noMenleHnii kareropuiit A u b npesbimaer 5% cyMMUpPOBaHHOM IUTOMIAAN BCEX IO-
Merennit miu 200 M2,

3naHue He OTHOCATCHA K KaTteropum b, ecu cymMmupoBaHHas IUIOMaAb MOMe-
meHuil kareropud A u b B 31anun He npeBbimaet 25% CyMMUPOBAHHOM TLIOIIAIN
BCEX pa3MEILCHHBIX B HEM MoMelieHuit (Ho He 6osiee 1000 M) ¥ 9TH [OMEIICHHS 0C-
HaIllalOTCSl YyCTAHOBKAMU aBTOMATHUYECKOTO MOKAPOTYIICHUS.

31aHMe OTHOCUTCH K KaTeropuu B, eciu oJHOBPEMEHHO BBIMOJHSIOTCS Clie-
NYIOIIUE YCJIOBHS: 3[JaHWE HE OTHOCUTCS K Kateropun A win b u cymmupoBaHHas
momaabs nomenienui kareropuit A, b, B1, B2 u B3 npessimaer 5% (10% ecnu B
3JIaHUM OTCYTCTBYIOT TOMEIIIeHUs Kateropuii A u b) cyMMmapHo# momiaau Bcex mo-
MEILCHUN.

31aHMe He OTHOCHTCH K KaTteropuu B, ecnu cymmupoBaHHas ionaabs noMme-
meHuit kareropuu A, b, B1, B2 u B3 B 31anun He nipeBbimaet 25% cyMMUpPOBaHHOMN
TIJIOIIAIM BCEX pa3MEIIEHHBIX B HEM IMoMelieHni (Ho He O6oiee 3500 Mz), U DTHU IIO-
MEILIEHHS] OCHAIIAIOTCS YCTAHOBKAMHM aBTOMATHYECKOTO MOKAPOTYIIECHUS.

3nanue oTHOCATCH K KaTteropum I', eciii OTHOBPEMEHHO BBINOJHSAKOTCA Cle-
OYIOLIME YCIOBUS: 3JaHUE HE OTHOCHUTCS K KareropusMm A, b wim B u cymmupoBaH-
Has oAb nomenieHnii kareropud A, b, B1, B2, B3 u I' npesbimaer 5% cymmu-
POBAHHOM IUIOIIAJN BCEX TTOMEIICHUN.

3naHue He OTHOCATCA K KaTeropum I', ecu cymMmmupoBaHHasl IIoNaas mome-
menuit A, b, B1, B2, B3 u I' B 31anun He npesbiaet 25% CyMMHUpPOBaHHOM MUIOIIA-
JI1 BCEX pa3MEIICHHBIX B HEM momelnieHui (Ho He 6osiee 5000 Mz), Y MIOMEUICHUS Ka-
teropun A, b, B1, B2 u B3 ochamatorcst yctTaHoBKaMu aBTOMaTHYECKOTO TMOXKapo-
TYUIEHUS.

31aHue OTHOCUTCH K KaTteropum /[ ec’iM OHO HE OTHOCUTCS K KaTeropusm A,
b,BumuI.

[IpaBunbHOE ONpENETICHUE KAaTErOpUi B3PBIBONOXKAPOONACHOW M IMOXKAPHOU
OTACHOCTH 3JaHUI SBISETCS OJJHUM M3 OCHOBHBIX aCIIEKTOB MOBBIMICHUS O€30TacHO-
CTH TpyJa Ha MNpOU3BOJACTBE. B ciydae HEOOOCHOBAHHOTO 3aHMKEHUSI KATETOPUU
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3J1aHUsl TIOJ] YTPO3y CTABUTCS >KM3Hb PaOOTAIOIIMX B HEM JIIOJIEH, COXPAaHHOCTh 37a-
HUW U TEXHOJOTHYECKOTO 000pYIOBaHHUA. 3aBBIIICHUE KATETOPUIl MPUBOJIUT K He-
000CHOBaHHBIM 3aTpaTaM Ha CTPOUTENHCTBO (3aBBIIIAETCS CTENEHb OTHECTOMKOCTU
3/1aHUsI, BOHUKAET HEOOXOUMOCTh YCTPOIMCTBA JIErKOCOPAChIBAEMbIX KOHCTPYKIIMH
U T.I1.), YCTAaHOBKE JOPOTOCTOSIIETO (BO B3PHIBOOE30MACHOM HCIIOJIHEHUH) 000pYI10-
BaHUs, ABAPUMHON BEHTWISIUUU U T.I. [Ipy 3TOM CyIIECTBEHHO YIOPOKAETCS U IKC-
TTyaTaluy MPOMBIIIUICHHBIX O0BEKTOB.

7.3. PacuerHas yacThb
7.3.1. 3aganue no padore

OnpenenuTh KaTEropuio B3PHIBOTIOKAPHOUW OMMACHOCTH TPEXATAXKHOTO 37IaHUs, B
KOTOPOM pa3MeIIeHO JepeBooOpadaThiBaroiiee Mpou3BOACTBO. [loTeHIMaIbHBIMU
B3PBIBOONIACHBIMU BEILIECTBAMHU SIBJISIOTCS:

— B3PBIBOOIACHAS JIpeBECHas MbUIb, 00pa3yronascs B MOMEIICHUU Ha 2-M 3Ta-

e, B KOTOPOM OCYIIECTBISIETCS IepBUYHAs 00pabOTKa MUIOMAaTepUasoB
wiomanso ki ;

— Tapsl aneTroHa (MCIOJIb3yeMOT0 B Ka4eCTBE PACTBOPHUTEIS IS JiaKa), KOTO-

pbI€ BBIIENSIOTCS B MOMEILICHNUH TUI0Iabo F, Ha 3-M 3Ta)ke Npu NOKPHITUH

ACPCBAHHBIX KOHCTpYKI.[Hﬁ;
— IIapbl alICTOHA B IIOMCIICHUHU IIJIOIIAJAbIO F3 =60 M2, B KOTOPOM IIPHUI'OTOB-

JISETCA JIAK;
— B3pBIBOOMNACHAA IbUIb, 00pa3yroIascs B IOMELIEHUH HAa 3-M 3Ta)ke IUIoia-
2
10 F; =420 M°, B KOTOPOM MOJIMPYETCS NOKPBITHIE JTAKOM ITOBEPXHOCTH;

— BBICOTA NIOMEILEHUH KaKA0ro 3Taxa cocrasnger H, = 4,0 m;

— Tekymas yoopka MbUIM B MOMEUIEHUSX MPOU3BOJUTCS €KECMEHHO, a reHe-

panbHas T, yOopka — 1 pa3 B mMecsl, T.e. uepe3 24 CMEHBI, IPU OJJTHOCMEH-

HOI1 pabore.

OcTasibHbIC TIPOM3BOICTBCHHBIC TIOMEIICHHS 3/JTaHVS OITACHOCTH C TOYKH 3PEHUS
BO3MOXKHOTO B3pbIBa HE NPEJCTABIISIOT, T.K. B HUX OCYIIECTBJSCTCS TOJBKO JIMIIb
CYIIIKa, COPTUPOBKA M XpaHEHHUE JIPEBECUHBI, a TAKXKe €€ cOOpKa U XpaHEHUE TOTOBOM
NPOAYKIMH. BBITOBBIC M MOJICOOHBIC MOMEIICHUS PACIIONIOKEHBI pABHOMEPHO Ha Ka-
KJIOM ITAXKE 37aHHMSL.

Tabmuua 7.2
Hcxonnbie faHHbIC
HaumMmenoBanue nmokasaremis Howmep Bapuanra
1 2 3 4

[nomaas momemenus Fy , M 720 | 660 | 600 | 560
[Tnomans moMerenus F;, M 1400 | 1500 | 1600 | 1800
Macca mbutH, BBIICIISIONICHCS B 00beM nmomenieHus F1 3a cmeny, kr | 10 15 20 25
O0beM eMKOCTH I JaKa V., B IOMEIIEHnH Fo, 11 25 26 27 28
Tennora cropanus npesecHoi nelu, Hr, Jx/kr 1,09*10°
HNuTeHcuBHOCTH McnapeHus aneTona, W, KT/M” C 0,00021
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WcxonHble naHHbIE 7151 BBIMOJIHEHHUS! pabOThI COTJIaCHO HOMEpPY BapUaHTa, KO-
TOPBIN 3aJlaeT MpenojaBarelb, IPUHUMAIOT MO0 Tab./.2.
[1nan TMMoBOroO 3Ta)ka 3/1aHKA MOKa3aH Ha puc./.1.
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Puc. 7.1. ITiman TumoBoro 3Taka 31aHUS
7.3.2. Ilopsi10K BBITIOJTHEHNUSI PACYETOB

1. Onpenenuts KaTeropuro MOMEEHHs IIOMAAbI0 F Ha BTOPOM 3Taxe, B KOTO-

POM BBIJICTISIETCSI B3pBIBOOTIACHAS TBUIb. J[JIst 3TOTO ClieyeT:
1.1. Omnpenenuts Maccy MbUIH, OCEAIOINIEH HA TPYAHOIOCTYITHBIX AJi YOOP-
KM TIOBEPXHOCTSX B MOMEIICHUIX 32 BpeMs MEX Iy TeHepaTbHBIMU YOOPKaMHU:
m, =M, (~a >p,, xr, (7.1)
rire M; — Macca nbuld, BBIIENAIOMIAACS B 00BbEM MOMELIEHUS 3a NEPUOJ] BPEMEHH
MEXy TeHEpAbHBIMU YyOOpKaMHu, KT.

Ml e M2 'TzeH N KF, (7.2)
M, —  Macca IblIM, BBLIEISIOMAACS 3a CMEHY, KT (II0 3a[JaHHI0);
T,, — TepHoa BpeMEHH MEX1y IeHepalbHbIMH yOOpKaMU B MOMEIIEHUH CMEH (110
3a/1aHU10);
& —  JOJIA BBIIACISIONIEHCS B IMOMEIIEHUH BT, KOTOpas YAAISICTCS BBITSHKHBI-

MU BEHTWISAIIMOHHBIMHU cucTeMaMu. [Ipu OTCYTCTBUM JTaHHBIX IMOJaracet-
cia o =0, T.e. BCA MbUIb OCTA€TCS B MOMENeHUU. {11 pacuera mpuHU-
maem o =0,8;

fi — oA BLIENSIOLIEHCS MbUIH, OCeJarollel Ha TPYAHOAOCTYIHBIX Ul yOop-
KM TOBEPXHOCTSX IMOMEIICHHUs, T.€. Ha TaKUX MOBEPXHOCTSAX, KOTOPHIC
He yOMparoTcs NpH TEKyIIHUX YOOpPO4HbIX paborax. Benmuunna f; mMoxer
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OBITH onpeaciicHa SKCICPUMCHTAJILHO WM 3aJaHa TEXHOJIOTaMH. HpI/I
OTCYTCTBUU HAHHBIX IIPUHUMACTCS ﬁl = 1, T.C. BCA OCTaBIIaskACsA B IIOMC-

IIEHUU ThUIb HAKATUIMBAETCS, a He yOupaerca. [ pacuera npuHUMaeM
B, =0,2.
1.2. OnpenenuTs Maccy IbUIM, OCEAAIONIEH Ha JOCTYIHBIX ISl YOOPKH I0-
BEPXHOCTSX, T.€. Ha MOBEPXHOCTAX, yOMPAEMBIX MPH TEKYIIUX YOOPOUHBIX paboTax:
~
m2 - M2 (_a)'ﬂz, KF, (7.3)
Trac ﬂZ —  J0J1d BBIHGHHIOHlCﬁCH B IIOMCIIICHUH IIbLIIH, OCGI[aIOH_Ieﬁ Ha JOCTYIIHBIX
JJI51 Y60pKI/I IMOBCPXHOCTAX, OIIPCACIACTCA N3 COOTHOIICHU S
182 +181 :1, KF, (7.4)

1.3. OmpenenuTs Maccy OTJIOKHUBIIEHCS B MTOMEIICHIUH B3PHIBOOIIACHOM IThI-
JI1 K MOMEHTY pacyeTHOW aBapuu

K -
— 2
m, =—= €y +m, , kr, (7.5)
K
y
rae K, — [oms roproded meliad B 0OLIEH Macce OTJIOKEHMH Ibld. BennuuHza on-

PEACIIACTCA SKCIICPUMCHTAJIBHO 110 CIICHHUAJIBHBIM MCTOJIHUKAM. I[JI?I IIBI-
JIN JpCBCCUHBI IIPUHUMACM Ke =l, T.C. BCA IIBLJIb ABJIAACTCA FOpI-O‘-IGﬁ;

K, — ko3pdumuent s¢gdexkruBHoctn nbuieyoopku. Ilpu pyuyHOil cyxoil mbuie-
yoopke K, =0,6, mpu pyunoit BmaxHoi meureyoopke K, =0,7, mpu
MEXaHH3UPOBAHHON BaKyyMHOI mbuieyoopke (posHerid mon) K, =0,9,

IpY MEXaHU3UPOBAHHOW BaKyYMHOM MbLIEYOOpKE (IT0JT ¢ BHIOOMHAMHU J10
5% mnomaneit) K, =0,7. Jinst pacuera npuHAMaeM HaUXyALINA CITydai

pyuHoii yoopxu: K, =0,6.
1.4. OmnpenenuTh pacyeTHYIO MAacCy B3BUXPUBIIEHCS MBLITH
m,, = K,, -m,, KT, (7.6)
rie K, — J01s8 OTJIOKMBLIEHCS B INOMELIEHUM IbUIM, CIIOCOOHOM IepeuTH BO

B3BEIICHHOE COCTOSIHUE B PE3YJIbTATE aBAPUMHOW CUTYyallHH, T.€. y4acT-
BOBaTh BO B3pbIBE. BenmumHa onpenenseTcss no CueuualibHbIM METOIH-
KaM M 3aBUCUT OT BHUJA UM CBOMCTB oceBuier nbutk. [Ipu orcyrcTBumM
IKCIEpUMEHTaIbHBIX cBeAeHul npuHuMaercs K, =0,9.

1.5. Tak kak KpoMe OCEBIIIECH B MOMEIICHUU MBUIH BO B3PBhIBE MOXKET Y4acT-
BOBAaTL U IBIIb, IIOCTYIIMBIIAA B IMIOMCIICHUC BO BPEMA aBapUH U3 KaKuX-J1100 6yH-
KEepoB, TPyOOIPOBOJIOB U T.I., HEOOXOAMMO OMPENEIUTh PACUETHYIO Maccy B3Be-
IIEHHOM B MOMEIIIEHUH BTN 110 popMyIie

m=m, +m,, K, (7.7)
rae M, — pacueTHas Macca NbUIM, IIOCTYNHBIIEH B IIOMELIEHUE B PE3y/IbTaTe aBa-

PUHOMN cUTyaluu, Kr. Tak KaK 10 YCIIOBUIO 3aJa4y U IPU JAHHOM TEX-
HOJIOTUM MBI HE UIMEEM E€MKOCTEH C IBUIBIO, TPYOOIIPOBOJOB U T.II., TO
npuauMaem m,, =0.



73

1.6. OmnpenenuTh U30BITOYHOE AaBJIECHNE B3PhIBA B IOMEIIICHHH:

‘H..-P..
ap= M HAr-F-z 1 g (7.8)
Vo Py -CpTo K

rie H; — TemioTa cropanus npeBecHO by, JHK/Kr (110 3a1aHuI0);

H

P, — HaugansHOe naBnenuce B nomemenuy, klla. Ilpuanmaem By = 101 xlIa;
Z —  KO3(pUIMEHT ydacTus Toproveil mbuin Bo B3pbiBe. [Ipunumaem z =0,5;
o 3 o
V. — cBoOOaHBIN 00beM nOMelieHus, M™. O0beM, HE 3aHATBIA TEXHOJIOTHYECKUM

o0opynoBaHueM, TpyOOmpoBOoJAaMH W T.M. [Ipu OTCYTCTBHMU JaHHBIX
npuHUMaeTCs paBHBIM 80% reoMeTpudecKoro 00beMa MoMeIIEHUS;

3 3
p, — IUIOTHOCTb BO3JyXa A0 B3pbIBa, KI/M . [Ipunnumaem p, = 1,2 kr/m
C, — TtemnoeMKocTh Bo3nyxa, /[»x K/kr. [Ipunumaem C,, = 1,01"‘103 ) K/kr;
p p
Ty — TeMmmepaTrypa Bo3ayxa B IOMELEHUH 10 B3pbIBa, K;
K, — xo3}dunuent, yauTeBaromuil HerepMEeTUYHOCTh IOMELICHUS U Heaaua0a-

THYHOCTb Ipolecca ropeHus. Vicxons u3 peajlbHbIX YCIOBHHA OOJIBIINH-
CTBa IPOM3BOJCTBEHHBIX IIOMEUICHUH, B KOTOPBIX [aBJICHHE B3pbIBA
IPUMEPHO B 3 pasa HIKE JABJICHUs, JOCTUTa€MOIO B MIEAIbHOM CIIy-
qae, npuHuMaeM K, =3.

1.7. Ha ocHoBaHWW paccuynTaHHOHW B 1M.1.6 BETWYMHBI W3OBITOYHOTO JaBIIC-
HUSI B3pbIBa B MOMEIICHUU CJIEYET OTHECTH 3aJIaHHOE TTOMEIIEHNE Ha BTOPOM dTaxe
wiomanso F k xareropun «b» (mpu AP >5 klla), 6o x kareropun «B» (1pu

AP < 5kl1a).
2. OmnpenenuTh KaTErOPUIO0 OCTAIBHBIX TOMEIIEHUN 2-TO ITaXa.

2.1. CormacHo yCJIOBHIO 33/1a91, BCE OCTAIbHBIC TIOMEIICHUS 2-TO dTaka OT-
HOCHMM K TIOKapoornacHou kareropuu «B» 0e3 pacuera, T.K. B 3THX MOMENIEHUIX
B3PBIBOOIACHAS MTbUTh OTCYTCTBYET, UMEIOTCS TOJIBKO TBEPAbIC TOPIOYNE MAaTEPUAIIBI.

3. OmpenenuTs KaTeTOPHIO MOMEIIEHUH 3-T0 ATaxa.
3.1. Kareroputo nomernienust 3-ro 3taxa 31aHus iomaasio F;, B koropom

BBINOJIHAETCS TOJIMPOBKA MTOKPBITHIX JJAKOM ITOBEPXHOCTEM, IPUHUMAEM [10 aHAJIOTUH
C TIOMEIIEHUEM, pAaCCMOTPEHHOM B 1.1 6e3 faetanuzanuu pacueroB. JlaHHOe nomerie-
HHE OTHOCUM K B3pbIBoomacHoi kareropuu «b» (AP >5 kIla). OcranbHbie ToMele-
HUSA 3TaXka TaKXKe M0 aHAJIOTUU C MOMELIEHUSIMU 2-TO 3Taxka U 1.2.1 OTHOCUM K To-
YKapooIacHoU Kareropuu «B»

4. OnpenenuTh KaTEropuIo MOMEIEHUS IUIomaap0 F, Ha TpeTbeMm sTaxke, B KO-
TOPOM BBIACIISIIOTCA Mapsl aneroHa. [[is storo cnenyer:

4.1. Onpeaenutb Maccy NapoB XUAKOCTH, MOCTYIHBIIMX B IOMEUIEHUE B
CJIydae pacyeTHOW aBapuH:

M =My + Mgy +Meg o> KT, (7.9)
roe m p = Macca XUAKOCTH, HCH&pHBHJGfIC)I C ITIOBCPXHOCTH Pa3JIMBa, KT,
m . — Macca )XUAKOCTHU, UCITApPUBIICUCA C ITIOBEPXHOCTHU OTKPBITEIX €EMKOCTCH,

kr. Ilo ycnosuro 3anaun m,,,, =0;
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mcg_OKp — MaccCa XHUAKOCTHU, UCHAPHUBIICUCA CO CBCKCOKPAIICHHBIX ITOBCPXHO-

CTH, KT.
4.2. Onpeaenutb Maccy *HUIKOCTH, UCIIAPUBILIEHCS C TOBEPXHOCTU pa3JivBa,
o ¢opmyie:

2
rie W — HHTEHCHBHOCTb UCHApEeHUs, KI/M” ¢ (110 33JJaHUI0);

2
Fu - momanab UCIIapCHUA, M . HpI/IHHMaeTCH HCXOJA U3 pacyucTa, 4TO OJHH JIUTP

JKIIKOCTH pasiuBaeTcs Ha | M° moBepxHOCTH moma [22];

T —  WIMTETLHOCTh WCHAPEHUS XUIAKOCTH, C. [IpuHMMaeTcs paBHON BpeMEHHU
MOJTHOTO HUCTApEeHUs] pa3auToN KuakocTtu, HO He Oosee 3600 cek. [lpu
MEHBIIIEM TIPEIToIaraeMOM BPEMEHH OTpeiessieTcs Mo Gpopmyrie:

=9 ¢ (7.10)
W
rae  — KOJHMYECTBO PA3IHBIICHCS KUAKOCTH Ha | M moxa, Kr/m°. Ompenemnser-
cs 1o hopmyiie:
=0y * Poe> Kr/M7, (7.11)
rae (, — KOIHYECTBO KHAKOCTH Ha 1 M%;
O, — TUIOTHOCTb XMAKOCTH, KI/N. [Iysl aleToHa NpH KOMHATHOH TeMIieparype

02,0 = 0,802 kr/m.

4.3. Maccy XHJIKOCTH, UCTIAPUBIIECICS CO CBEXKEOKPAILIEHHON MOBEPXHOCTH,
omnpenesieM o Gpopmyrie:

mce.oxp =W- Fce.o;cp T, xr, (7.12)
. 2
e Fe o — IUIOIIAAb CBEKEOKPAIICHHOW IOBEpXHOCTH, M°. Ompexpensercs
YCIIOBUSMH TEXHOJIOrH4ecKoro npouecca. Ilpuaumaem F, ., =50 M,
T —  nmnurenbHOCTH cnapeHus xkuakoctu. [Ipuaumaem T=1000 c.
4.4. OrnpenensieM U30bITOYHOE JJABJICHUE B3PbIBA B TIOMEIICHUU:
~m-z 100 1
AP =@, . — P : -—, kl1a, (7.13)
A% C.n K
C6pl’l cm H
rie P.c — MaKCHMalbHOE JaBJICHUE B3PbIBA IAPOBO3AYIIHON CMECH B 3aMKHYTOM
oobeme, klla. Bennunna P, 3aBUCUT OT BHJa BEIECTBAa, KOHIICH-
Tpaluu MapoB U APYrUX MapaMmeTpoB MpUMEHsieMoro Bemiectsa. [Ipu
OTCYTCTBUHM JJaHHBIX IpUHUMAaeTcsa paBHbIM P, =900 xIla;
P, — IUIOTHOCTH IapoB aneToHa. [IpuHumaeM paBubM p, = 2,41 Kkr/m°. 3Hade-
Hui Py, z,V, K, npussirel panee;
Con — CTEXHOMETpUYeCcKass KoHIeHTpauuss napoB JIBJK, Takass koHUeHTpauus,

KOorja aaBJICHHWEC B3PbLIBA UMECT MAaKCHMMAJIbHOC 3HAYCHHUC

100

c =0 (7.14)
1+4,84- 8
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rae [ — CTeXMOMeTpuyecKuil Kodh( UIIMEHT ydyacTus KUCIOpoa B PEaKUu Cro-
paHusi, onpeaesieMblil o hopmyie:
Ny —H n
IB:nC_Fu__O’ (7.15)
4 2

rae Ne, Ny, Ng, Ny - uucio aroMoB yriepoaa (C), sonopona (H), kucinopona (O)
u ranorenoB (F, C1, Br u ap.) B Monekyne roprodero. @opmyna are-

TOHA C3HGO.
45, C yd4eroM TOJYYCHHOW BEITUYMHBI M30BITOYHOTO MIAaBIICHUS B3pPHIBA B
MOMEIIIEHUH, A€M BBIBOJ O MPUHAMICHKHOCTH MOMENIEHUs K KaTeropuu A (mpu
AP >5 klIla), T.x. nnsa auneroHa temmeparypa Benblmku t., = +18°C (meHblue

+28°C) nnu kateropuu B (mpu AP <5 klla).
5. Ilpunumaem Oe3 pacuera, KOTOPbI ObLI BBINOJHEH MO AHAJIIOTHH C TPEAbIAY-
IIMMHU pacyeTaMy, AJs IOMELIEHUs Ha 3-M 3Taxe, B KOTOPOM roroButcs nak (Fg =

60 M%) Kateropuio A.
6. [ns ompeneneHus KaTeropuu 3/aHUsT HEOOXOIUMO, UCXO/ISl U3 YCIIOBUHM 3a/1a-

4y, IJIaHa HTaXka, MOTYYCHHBIX KATETOPHI JJIsl TOMEIIIEHUM, BBIYUCIIUTD:

— CyMMAapHY!O IUIoIab nomemeHui kareropuu A (Fp) M

— 10 ke Kareropuu b (Fj), M

— 710 )e Kareropuu B (Fp), M

— cyMmMapHyto momans ( Fy) Bcex nmomemenuii 3nanus (0€3 KOPUIOPOB U Jie-

CTHHYHBIX KIETOK), M.

7. OnpeaenuTh KaTeropuio 37aHHUs, BOCIOJIb30BABIINCH METOJMKOMN, TIPUBEICH-
HOW paHee.

7.4. OueHka pe3yJbTATOB Pac4yeTOB M BHIBOJbI 110 padoTe

BriBonx mo pabote nOKEH OTBEUaTh HA YCJIOBUE MOCTABICHHOMW 3ajayud, T.C.
0003HAYUTh MOTYUYEHHYIO PaCUu€TOM KaTErOPUIO 3/IaHMUS.

7.5. PexoMeHIaUMU MO KATErOPUPOBAHUIO MOMEIlCHUH ¥ 31aHUIi

PexoMeHauusiMu 1o mpojieiaHHON paboTe MOTYT OBITh OpPraHU3allMOHHBIC U
TEXHUYECKUE MEPONPUSATUS U PEIICHUS, HAIIPaBJICHHbIC Ha 00eCIeueHne B3phIBOOE-
30MaCHOCTH JIJIs1 TOMEIIEHUN, KOTOPBIE MO PE3YJbTaTaM PACUE€TOB UMEIOT KaTErOpuun
A u Bb. JIng Takux nmoMemieHuii B COOTBETCTBUU C JACHCTBYIOIIMMHU HOpMaMu Mpeay-
CMaTpUBACTCA:

— 000pyI0BaTh MOMEIICHHS YCTAHOBKAMH aBTOMATHYECKOTO TMOXKAPOTYIIICHUS;

— TPEeIyCMOTPETh B ATUX MOMEIIEHUAX YCTPOMCTBO JIETKOCOpPACKIBAEMBIX KOH-

CTPYKLIUU;

— YMEHBILIUTH IO BO3MOXXHOCTH KOJIMYECTBO B3PBHIBOONACHOTO BEIIECTBA WU

3aMEHHUTH €ro BEIICCTBOM C MEHEE OITACHLIMH CBOMCTBAMU;

— TPEIyCMOTPETh YCTPOMCTBO aBAPUWHOM BEHTWISLUHUU C ABTOMATHUYECKHAM

IyCKOM IIPH MPEBBIIIEHUN TPEAETBHO IOIMYCTUMON B3PBHIBOONACHOW KOHIIEH-
Tpally U JEKTPOCHAOKEHHUEM TI0 TIEPBOU KATETOPUHU HAJEHKHOCTH;
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— TPeaycMOTpPeTh MpPUMEHEHUE 00OpYyAOBaHMS BO B3PHIBOOE30MACHOM HCITOJ-
HEHUU,

— perjJaMeHTUPOBATh B HUCIOJb30BAHUE B 3TUX MOMEIIECHUSIX UCKPOOE30MMacHO-
ro UHCTPYMEHTA;

— perjJaMeHTUPOBaTh NEPUOJUYHOCTh YOOPKH TOMEIICHWM OT HaKaruIMBalo-
HIEKCST B3PBIBOOIIACHOM NBLUIH.

7.6. KoHTpoJibHBIE BONPOCHI

KakuM HOpMAaTHBHBIM IOKYMEHTOM pErjIaMeHTUPYETCs KilacCu(puKanus 31aHUi U
MTOMEIIEHU MO B3PBIBOMOKAPHON U MOXKAPHOU ONACHOCTH?

HasoBure kaTeropnu noMemeHui o B3phIBOIIOKAPHOU U MOKAPHON ONTACHOCTH.
Kakum 006pa3oM onpeaesnsoT KaTeropuu 3AaHiA 10 B3PHIBOMOXKAPHON U MOXKap-
HOM OITAaCHOCTH?

VYKaxute MopsA0K pacyeTa KaTeropuil OMENIEHUHN 110 B3PBbIBOIIOKAPHOM U I10-
YKapHOU OIMACHOCTH.

KakoBbI peKOMEH1aliiy 110 KaTErOpUPOBAHUIO TOMEIICHUI U 31aHUI?
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8. HIPAKTUYECKAS PABOTA «I1IOKAPHAS BE3OITACHOCTD B
CTPOUTEJIBCTBE»

8.1. Iean padoTsl

[IpuoOpeTeHue HaBBIKOB OIpeiesieHus] TpeOyeMol U (paKTUYECKOW CTeneHel
OTHECTOMKOCTH 3[IJaHUM, aHaJIM3a UX COOTBETCTBUSA, pacueT MyTeil 3BaKkyaluu B 3/1a-
HUSAX Ha NpUMEpE PELICHUs 3aa49H 10 MOXKapHOU 0€30MaCHOCTH.

8.2. YcuaoBmue 3agaun

B cymectByromeM 3-xX 3TaXHOM 3[JaHUM MPEANOJIAraeTcsi pa3MeCTUTh JI€PEBO-
oOpabaTsiBaromiee Mpou3BOACTBO. CBEACHHUSI 0 KOHCTPYKUMSAX 3/aHUS M YHCICHHO-
CTH paOOTHUKOB B KaXJOM M3 TOMEIIEHUI TUIIOBOTO 3Ta)ka MpUBeACHBI B Ta0m.8.1.
[Inan TUMOBOTO 3Taka MpUBEACH Ha puc.8.1.

Hcxoas u3 npoTUBOIIOKAPHBIX TPeOOBaHUA, HEOOXOIMMO PELIUTh BOIIPOC O CO-
OTBETCTBUU CYUIECTBYIOLIEIO 3JaHUsI HOBOM ()yHKLMHU, B Cillydae HEOOXOJUMOCTHU
HAaMETUTb MEPBI MO0 €r0 PEKOHCTPYKIMH, PACCUUTATh MYTH 3BaKyalluH, ONpPEIEIUTh
BEJIMUMHY HPOTUBOIIOKAPHOTO pa3phiBa J0 CTPOSLIETOCS PAIOM 3/aHusl V CTENeHU
OTHECTOUKOCTH.

Tab6maua 8.1.
CBGII@HI/IH O KOHCTPYKIMAX 30aHNA
Tommu- | Ilpenen Crenensb orse-
Ha KOH- | OTHECTOH- | CTOMKOCTH 3[a-
HanmeHoBaHMe KOHCTPYKIIUU CTpPYK- KOCTH, HUS 110 KOHCT-
LTI, MM MUH PYKTUBHOMY
DIIEMEHTY
CreHbl HapyXHbl€ KUPIUYHbIE 510
CreHbl BHYTPEHHUE KUPIIUYHbIE 380

Kononnsl /6 ¢ Harpy3koit 6onee 75% ot HopmatuBHoi | 300x300

MexaysTaXkHble IEPEKPHITHS U3 METAJUINYECKUX OaoK —
(ToNIIMHA CTEHKH 12 MM) C HETOPIOYUM 3aIIOJIHUTENIEM,
TOJIIMHA IITYKaTypku 20 MM

JlecTHULIBL: -
— cTyneH#u /0 ¢ paboyeit apmatypoit knacca (A-300) u
TOJIIIMHOM 3alIUTHOTO ¢JIosg 30 MM;

— KOCOYPBI METAJNTNYECKUE TOIIIUHON CTeHKH 12 MM

8.3. IliaH pemeHus 3agaum:

=

Omnpenenenne GakTHUECKOW CTETIEHU OTHECTOMKOCTH CYIIECTBYIOIIETO 3aHuUs

2. OmnpeneneHue TpeOyeMOW CTENEHW OTHECTOWKOCTH 3/IaHUs JJII HOBOM €ro
byHKIIUN

3. Amnamm3 cooTBeTcTBHUs TpeOyeMoW M (PaKTUUECKOW CTENEeHEH OTHECTOMKOCTH,

MEpBI 110 TPUBEACHUIO B COOTBETCTBUE

Pacyer nyrei 3Bakyauuu

Omnpenenenre BeTUIHHBI TPOTUBOIIOKAPHOTO Pa3phiBa

o B
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Puc.8.1. [iman-cxema THIIOBOTO ATaXKa

8.4. Pemenue 3agaun:

8.4.1. Onpenesienne paKTHYECKOI CTENEHN OTHECTONKOCTH CYIIeCTBYIOLIEro
30aHUS

8.4.1.1. OO0uue cBeaeHNUS U OCHOBHBIE ITOHATHSA

31aHus, COOPYKEHUS, CTPOEHUS U MOKAPHBIE OTCEKU IO CTEIEHU OTHECTOMKO-
CTH NOAPA3ICIIAIOTCS HA 3[IaHUsA, COOPYKEHHUs, CTPOCHHS U mokapHble oTceku I, 11,
II1, IV u V creneneit oruectoiikoctu (ctaths 30 [23]).

IHoxkapHbIN 0TCEK — YacCTh 3/1aHUs, COOPYKEHUS U CTPOECHUSI, BBIJCIICHHAS PO-
TUBOIIOKAPHBIMHA CTEHAMU U IIPOTUBOIIOKAPHBIMU MEPEKPBITUAMU WIIA TOKPBITUSIMU,
C mpeneaMu OTHECTOMKOCTH KOHCTPYKIIMH, OOECIEeYMBAIOIIUMU HEPaCIpOCTpaHe-
HHE MOXKapa 3a TPaHUIIbl MOKAPHOTO OTCEKAa B TEUECHHUE BCEH MPOIOJIKUTEIHHOCTH
nokapa [23].

IIporuBoOMmOXapHAasi Mperpajga — CTPOUTEIbHAS KOHCTPYKIHUS C HOPMHUPOBAH-
HBIMU TIPEAEIOM OTHECTOMKOCTH M KJIACCOM KOHCTPYKTHUBHOM IMOKAPHOW OMACHOCTH
KOHCTPYKITUH, 0OBEMHBIN 2JIEMEHT 3/1aHUS WM MHOE WHKEHEPHOE pelleHue, peaHa-
3HAYEHHbIEC JUISI MPEAOTBPAILLECHUS PACIPOCTPAHECHUS IOXKApA U3 OJHOW 4YacTH 3]a-
HUS, COOPYXKEHHS, CTPOEHHUS B JAPYIyI0 WIH MEXAY 3HAHHUSIMH, COOPYKEHUSIMHU,
CTPOCHHUAMH, 3€JICHBIMH HacaxaeHusIMHU [23].

CreneHb OrHeCTOMKOCTH 3[IaHUI, COOPYKEHUH, CTPOCHUN U TTOXKapHBIX OTCE-
KOB — KJIacCCU(PMKAIIMOHHAS XapaKTEPUCTUKA 3IaHUM, COOPYKCHHUI, CTPOCHUHN U TIO-
YKApHBIX OTCEKOB, OompeAessieMasl npeaeaaMy OTHECTOMKOCTH KOHCTPYKIWW, ITPUMeE-
HSIEMBIX JIJISI CTPOUTENBCTBA YKA3aHHBIX 3aHUM, COOPYKEHUN, CTPOEHUN U OTCEKOB.
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IIpenes orHecTOMKOCTH CTPOUTENILHONM KOHCTPYKUMU (3aMOJHEHHS MPOEMOB
IPOTHUBOIIOKAPHBIX MPErpajl) — MPOMEKYTOK BPEMEHU OT Hauyaja OTHEBOI'O BO3JCH-
CTBHS B YCJIOBUSX CTaHAAPTHBIX UCHBITAHWI JO HACTYIUIEHUS OJHOTO U3 HOPMHUPO-
BaHHBIX ISl JAaHHOW KOHCTPYKIMHU (3alOJHEHUs MPOEMOB MPOTUBOMOKAPHBIX Mpe-
rpaj) npeaeabHbIX COCTOsIHMM [23].

[Ipenenbl OTHECTOMKOCTH CTPOUTENBHBIX KOHCTPYKIIMH OMNPEIEIISIOTCS B YCIO0-
BHSIX CTaHJIAPTHBIX HCHBbITaHUM. HacTymuienue npenenoB OrHECTOMKOCTH HECYIUX U
OTPAXKIAIOIINX CTPOUTENIBHBIX KOHCTPYKIIMKA B YCJIOBHUSIX CTAaHJIAPTHBIX MCIBITAHUN
WJIA B PE3YyJIbTATE PACUECTOB YCTAHABJIMBACTCS MO BPEMEHU JOCTHKEHUS OJHOTO WIIH
MOCJIEIOBATENbHO HECKOJBKUX W3 CICAYIOIMX MPU3HAKOB IMPEACIbHBIX COCTOSIHUU
(cratbes 35 [23]):

1. moteps Hecymen cnocooHocT (R);

2. mnoreps nenoctHocTH (E);

3. moTeps TEIUIOM30JIUPYIONIEH CIIOCOOHOCTH BCJIEACTBUE MOBBIIICHUS TEMIIEpaTy-
pbl Ha HEoOOTrpeBaeMoil MOBEPXHOCTH KOHCTPYKIIMH JI0 MPEACIIbHBIX 3HAaYCHUMN

(I) unmu ocTmkeHus MpeAesIbHON BEJIMUYMHBI TJIOTHOCTH TEIUIOBOTO MOTOKA HA

HOPMHUPYEMOM PACCTOSHUM OT HEOO0OrpeBaeMON MOBEPXHOCTH KOHCTPYKIIHH

(W).

[Ipenenbl OrHECTOMKOCTH CTPOUTEIBHBIX KOHCTPYKIMH JOJKHBI COOTBETCTBO-
BaTh MPUHATOW CTEIIEHU OTHECTOMKOCTH 3JIaHUM, COOPYKEHUM, CTPOCHUM U TMOXKap-
HBIX OTCEKOB. COOTBETCTBUE CTENIEHU OTHECTOMKOCTH 3HaHUM, COOPYKEHUH, CTpOe-
HHUM U TOXAPHBIX OTCEKOB W MpPEAEea OTHECTOMKOCTH MPUMEHSIEMBIX B HUX CTPOH-
TEJBHBIX KOHCTPYKIIMIA MpUBeacHO B Ta0,1.8.2 (Tadi. 21 mpu. k [23]).

Tabmuma 8.2.
CoOTBETCTBUE CTETIEHU OTHECTOMKOCTH U MIPEIEIIa OTHECTOMKOCTH CTPOUTEIbHBIX
KOHCTPYKLIMH 3JaHUN, COOPYKEHUI, CTPOCHUN U MOKAPHBIX OTCEKOB

Crenenb IIpenen orHecTONKOCTH CTPOUTENBHBIX KOHCTPYKIIUN

ornecroii- | Hecymme | Ha- [Tepexportust | CTpouTenbHbIE CrtpoutenbHbIE KOH-

KOCTH 3]1a- | CTEHBI, pPyx- MEXIYITaX- | KOHCTPYKIUHU Oec- | CTPYKIUU JIECTHUY-

HUH, CO- KOJIOHHBI | HbIE HBIE (B T.4. YepJauHbIX MO- HBIX KJIETOK

OpY)X€HUH, | U Apyrue | HEeHe- | YepAayHble U | KPBITUH

CTPOEHUH U | HECYyIUe | CYIIMe | HaJIIOI- HacTWIbl | (ep- BHYT- MapIIy U

MOKapHBIX | QJIEMEHTHI | CTCHBI | BaJbHBIC) (BT.4.Cc | MBI, pPEHHHE | TUIOIIAIKH

OTCEKOB yTeIuin- | OaJIKh | CTCHBI J€CTHUI]
TEJIEM)

I R 120 E 30 REI 60 RE 30 R 30 REI 120 | R 60

] R 90 E 15 REI 45 RE 15 R 15 REI90 | R60

i R 45 E 15 REI 45 RE 15 R 15 REI60 | R45

\Y R 15 E 15 REI 15 RE 15 R 15 REI45 | R 15

\Y HE HOPMHpYETCS

8.4.1.2. CrpoutenbHble KOHCTPYKIHUH KIACCUPUIUPYIOTCS IO OTHECTOMKOCTH
JUTSl YCTAHOBJIEHUS! BOBMOXHOCTH UX IPUMEHEHUS B 3[IaHUSAX, COOPYKEHHUAX, CTPOE-
HUAX U MOXKaPHBIX OTCEKaX OMpPENEIEHHON CTEeNeHN OrHECTOMKOCTH WU AJI OIpe-
JE€JICHUS CTEIIEHU OTHECTOUKOCTH 3aHHUM, COOPYKEHUM, CTPOSHUM U ITOKAPHBIX OT-

cekoB (ct. 34 [23]).
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Tenepb MOHATO — YTOOBI AaTh OTBET HA BONMPOC O (AaKTUUECKOM CTENICHU OTHe-
CTOHKOCTH 3[1aHMsI, HEOOXOAMMO 3HATh MPEJICITbl OTHECTOMKOCTH BCEX CTPOUTEIBHBIX
KOHCTPYKIIMH, U3 KOTOPBIX OHO COCTOMT. [Ipeiesibl OTHECTOMKOCTH CTaHIapTHBIX
KOHCTPYKIIMH MPUBE/ICHBI B CITPABOYHBIX MaTepuanax. BeiOopka U3 cripaBOYHBIX Ma-
TepuanoB npuBeaeHa B Ta0.8.3. [lodydyeHHbIC TaHHBIC O MPEae/iaX OrHECTOMKOCTH
KOHCTPYKITUH «HAIIIETOY 3/IaHUs 3aHOCHM B KOJIOHKY 3 Ta071.8.1.

Tabnuma 8.3.
[Tpenensl OrHECTOMKOCTH HEKOTOPBIX TUIIOBBIX CTPOUTEIBHBIX KOHCTPYKITHMA

NoNe HanmenoBanue KOHCTpYKIUU TonmuHa uam Hau- [Ipenen orue-
n/m MEHBIINH pazMep CTOMKOCTH,
CEUeHMsI KOHCTPYK- MUH
IIUH, CM
CreHbl M IEPEropoAKH
1. CTeHbI U IeperopoiIK| U3 CUIIMKaTHOTO U OObIK- 6,5 45
HOBEHHOT'O U JBIPYATOr0 IITMHSHOTO KUpIIHYa 12 150
25 330
38 660
CTOMKH, KOTOHHBI U CTOJIOBI
2. beronnsle u /0, B TOM YHCIE C KECTKOW apMary-
po# IIpH Harpys3kKe:
a) He 6onee 75% HOpMATUBHON 20x20 120
20x30 150
0) 6onee 75% HOpMATUBHOU 20x20 75
20x30 105
20x40 150
30x30 u 20x50 180
30x50 210
40x40 240
IlepekphITHS ¥ TOKPHITHS, MAPIIHU JICCTHUYHBIX KIETOK
3. [TepexpbITHs U HOKPHITUS MO CTAIBHBIM OaKaM
(mporonam, (hepmam) NpH HETOPIOUUX MIIUTAX
(HacTumiax):
a) MpHU HE3aIIMILIEHHBIX 0aiKax, IPoroHax, gep- - 15
Max
0) mpu 3amuTe 0aJ0K NePEeKPHITUI IO CETKE CIIO-
eM OeTOHa MJIH ITYKaTypKOH TOJIIMHOMN: - 45
10 Mmm - 90
20 mm - 150
30 Mmm
4. CranbHble KOHCTPYKILIMH JIECTHHULL: KOCOYpBI, 0an- | - 90
KM, 3alIMIIECHHbIC MITYKaTypKON TOJIIMHON | cM
JlBepH, JIOKH, BOPOTa
5. Co cTanbHBIMH MTYCTOTENBIMH (C BO3YIIHBIMU - 30
POCIOMKaMH1) MOJOTHUIIIAMHU
6. To e npu 3aroIHEeHUH MPOCIONKN MUHEpPaIb- 8 78
HBIM BOWIOKOM MJIM MUHEPAJIbHOW BaTOU
7. C nepeBsITHHBIMU TIOJIOTHUIIIAMH, OOIITUTHIMU TI0 3 60
acOecTOBOMY KapTOHY TOJILIMHOI He MeHee S MM | 4 78
KPOBEJHHOHN CTAIbI0 BHAXJICCTKY TPH TOJITIHE 5 90
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|| ‘ I[epeBHHHOﬁ YacTH IIOJIOTHHIII:

8.4.1.3. Ha ocHOBaHMHU MOJTyYEHHBIX JAHHBIX O MpeAeaX OrHECTOMKOCTH OC-
HOBHBIX CTPOUTEIBHBIX KOHCTPYKITUH C Y4EeTOM TpeOoBaHMi Tabi1.8.2 AemaeM BBIBO
O CTEIICHH OTHECTOMKOCTH 3JIaHUS 110 KaKJIOMY KOHCTPYKTUBHOMY 3JieMeHTy. [lomy-
YEHHBIE JaHHBIC 3aHOCUM B KOJIOHKY 4 Ta6:1.8.1.

8.4.1.4. JlenaeMm BBIBOJ O CTEIICHU OIHECTOMKOCTHU 3JaHHS B IICIIOM.

8.4.2. Onpenesienne TPpedyeMoOii cCTeNeHH OTHECTONKOCTH 31aHMsl AJIsl pa3Meliie-
HUS JepeBo00padaThIBaIOIIEr0 MPOU3BOACTBA

8.4.2.1. CreneHb OTHECTONKOCTH 3/1aHUMN, COOPYKEHUMN, CTPOCHHI U TIOKap-
HBIX OTCEKOB JIOJKHA YCTaHABIIMBATHCS B 3aBUCUMOCTH OT UX 3TaXKHOCTH, KJ1acca
(GYHKIIMOHATFHON MOKapHOW OMACHOCTH, TIJIOLIAIN MOKapHOTO OTCEKa U MOXKapHOU
OITACHOCTH MTPOUCXOJAIIMX B HUX TEXHOJIOTHYECKHX TporieccoB (cT. 87 [23]).
Tabnuma 8.4.

Tabmuna 6.1 CI12.13130.2009

Kareropus Beicora | Ctenenb Knacc koHCT- Tlnomase 3Taxa, M° B IpeeNax mo-
3laHUM WIK | 30aHUS™, | OTHECTOM- | PYKTUBHOH MO- JKapHOI'0 OTCEKa 3JaHui
MOKapHBIX M KOCTH 3/1a- | )KapHOM OMNACHO- | OJHOATaX- | B 23Taxka | B 3 aTaxa
OTCEKOB HUs CTH 37aHUS HBIX u Oosiee
A.b 36 I CO He orp. 5200 3500
A 36 I CO He orp. 5200 3500
24 i CcO 7800 3500 2600
— \Y/ CO 3500 — —

b 36 I CO He orp. 10400 7800
24 i CcO 7800 3500 2600
— \Y/ CO 3500 — —

B 48 I, 1 CcO He orp. 25000 10400

7800** 5200**
24 i CcO 25000 10400 5200
5200** 3600**

18 v CO, C1 25000 10400 —
18 AV C2,C3 2600 2000 —
12 \ He Hopm. 1200 600*** —

r 54 I, 11 Co He orpannuunBaercs
36 i Co He orp. 25000 10400
30 AV C1 To xe 10400 7800
24 v Co -/l- 10400 5200
18 v Cl1 6500 5200 -

I 54 I, 1 Co He orpannumnBaercs
36 Il Co He orp. 50000 15000
30 i C1 To xe 25000 10400
24 v Co, C1 -Il- 25000 7800
18 v C2,C3 10400 7800 -
12 \Y He HopM™. 2600 1500 -

* BpicoTa 371aHUs U3MEPSETCs OT mosia 1-ro 3Taxka 10 MOTOJIKA BEPXHEro 3Taxa, BKI0Yas TeXHU-
YeCcKUil; Ipy NEePEeMEHHOM BBICOTE MOTOJIKA IPUHUMAETCS CPEIHSIS BBICOTA dTaxa. BricoTa ofiHO-
ATaXHBIX 3/1aHUi Kiacca noxapHon onacHocTy CO u C1 He HOpMupyeTcs.

** Jlns nepeBoOpabaThIBAIONTUX MPOU3BOJICTB
**% J]ns 7ecCONMUIBHBIX EXOB C YHCIIOM paM JI0 YETHIPEX, AepeBo0OpadaTHIBAIONINX IIEXOB MEp-
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|| BHYHON 00paOOTKHU APEBECUHBI U PYOMIBHBIX CTAHIIUN JPOOICHUS IPEBECUHBI H
8.4.2.2. Ha sTane npoeKTUpOBAHUS WIH IPOBEJCHHS SKCIIEPTU3bI TpeOyemast
CTEIEeHb OTHECTOMKOCTH IIPOU3BOJICTBEHHBIX 3/1aHUH (M CTENEHb KOHCTPYKTHBHOM
MOKapHOI onacHOCTH) onpeaensercs no tadn.6.1 CII12.13130.2009 [24] ¢ yueTom
KaTerOpUH B3PBIBOTIOKAPHON OMACHOCTH 3/IaHUS, €TI0 TAXKHOCTH U IO dTaxka B
npejenax MmoxapHoro oTceka 37anus — cM. Ta071.8.4.

8.4.2.3. bes pacuera (camocToATeIbHAS 33/1a4a) IPUHUMAEM, YTO MIPOEKTHU-
pyemoe 3/1aHue IS HallleH 3a/1a4i IMEEeT B3pBIBOONACHYI0 KaTeropuio b.

8.4.2.4. Tlonw3ysch Ta01.8.4., nemaem BBIBOJ O TpeOYeMOil CTENeHU OTHECTOM-
KOCTH M KJIaCC€ KOHCTPYKTUBHOM MOKAPHOM OIACHOCTH I 3-X 3TAKHOTO 3/1aHMS
B3PBIBOOIIACHOM KaTeropuu b. BeIKCchIBaEM OTrpaHMYEHHUE IO MAKCUMAJIBHO JIOITyC-
TAMOW IUIOIIAJH dTaXKa B IIPEEnax MOKapHOTO OTCEKa 30aHHUs.

8.4.3. AHaym3 cooTBeTCTBHS TPeOyeMoii 1 (paKTHUECKOIl cTeneHeil OrHecToiKo-
CTH, MepbI 110 IPUBEJACHUIO B COOTBETCTBHE

8.4.3.1. Bwunas dbopmanbHOE HECOOTBETCTBHE (PaKTUUECKON U TpeOyeMoit cTe-
MeHEel OTHECTOMKOCTH, JIeJIaéM BBIBOJ O BO3MOKHOCTH Pa3MEIEHNUs B CYIIECTBYIO-
eM 3-X 3TaKHOM 3/IJaHUU JepPeBO0Opa0aTHIBAIOIIETO TPOU3BOICTBA MOKAPOOIIACHON
kareropuu b npu ycaoBum:

a) 3aMEHBI KOCOYPOB (BO3MOKHO IIETMKOM JIECCTHUYHBIX Mapiiiei) Ha KOHCTPYK-
U0 C OOJIBIIIUM TIPEJIETIOM OTHECTOMKOCTH, JOCTaTouHbIM Juist 3nanus Il crenenu
OTHECTOMKOCTH (TpeOyeMbIi TIpeiesl OrHECTOMKOCTH 1Mo Ta0i1.8.2 — R45);

0) BO3MOXKHOCTH pa3fielieHUs 3JaHusl Ha JBa TOXKAPHBIX OTCEKa, MMEIOIINX
TJIOMIAh B TIpeIesiax HOPMATUBHBIX TPEOOBaHUH.

8.4.3.2. ®opmyaupyeM MPOSKTHOE MPEI0KEHNE B YACTH TOBBIIICHUS TIPEIe-
Jla OTHECTOMKOCTH KOCOYPOB JI0 TpeOyeMOoro 3Ha4eHUs C y4e€TOM JTaHHBIX Ta0y1.8.3.

Ta6nuua 8.5.

Tabnuna 23 Texaudyeckoro periamenTta [23]
HanmenoBanue npo- | Tum nporusomno- IIpenen oruecron- | Tum 3anonHeHus Tun
THUBOIIO)KAPHBIX MIPE- | JKapHBIX Mperpag | KOCTH MPOTHBOIO- | IIPOEMOB B MIPOTH- | TaMOyp—
rpaj KApHBIX MPErpajy | BOMOXKAPHBIX Ipe- | IUTI03a

rpagax

Crennl 1 REI 150 1 1

2 REI 45 2 2
[leperopoaku 1 El 45 2 1

2 El 15 3 2
CaeTtomnpo3pavHbie 1 EIW 45 2 1
HEPEropoKH € OC- 2 EIW 15 3 2
TEKJICHUEM ILIOMIA-
Ib1o O6osee 25 mpo-
[IEHTOB
IlepexpbrTus 1 REI 150 1 1

2 REI 60 2 1
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3 REI 45 2 1

4 REI 15 3 2

8.4.3.3. IlpoBepsieM BO3MOXHOCTbH HCIIOIB30BAaHMUS BHYTPEHHEH CTEHBI B Kaue-
CTBE IPOTUBOIIOXKAPHOM CTEHBI | THna:

a) TMPOBEpSieM COOTBETCTBHE (DAKTHUECKOTO TpeJesia OTHECTOWKOCTH CTEHBI
(Ta611.8.1) HOpMaTUBHOMY TIPEACITYy OTHECTOMKOCTH JIJIsl IPOTHUBOTIOKAPHOUW CTECHBI |
tuna (1a6.8.5);

BbIBO/I: TpeGoBanue gbinonHsemcs.

0) mpoBepsieM TpeOOBaHUS K MPOTUBOIMOXKAPHOUN cTeHe | ThIa B 4yacTu ee omnu-
paHus Ha pyHIaMeHT (QyHIaMEHTHYIO OalIKy), pa3/iesieHus] BCEX KOHCTPYKIIUH BCex
ATakeil, BO3BBIIICHUSI HaJl TOBEPXHOCTHIO KPOBIIH;

BbIBO/I: TpeGoBanue gbinonmHsemcs.

B) MpoBepsieM TpebOoBaHKE M0 MaKCUMAJILHOM TUIOIIAIN MTPOEMOB B TIPOTHBOIIO-
apHoi creHe | tuma ¢ yuerom tpedoBanus 1.5.3.4 CII [24] — «OOmas turomamb
MIPOEMOB B MPOTHUBOMOXKAPHBIX MPErpajax, 3a HCKIIOUEHUEM OTPaXIeHUN JTU(PTOBBIX
[IAXT, HE JIOJDKHA MPEBBIIATH 25% UX MIomaan»;

BBIBO/I: TpeboBaHue gbinoaHsaemcs.

r) GpopmynupyeM NMpPOEKTHOE MPEAJIOKEHNE B YaCTH KOHCTPYKIIMU TPOTHBOIIO-
’KapHBIX JABepeil (BbIOMpaeM BapuaHT ABepU n3 Tabi. 8.3) B MPOTUBOMOKAPHOH CTCHE
I TMna 111t BRITIOJIHEHUST TPEOOBAHUIA 110 MPe/IesTy OrHecTOWKoCTH (Tad. 8.6);

Tab6auia 8.6.
[Ipenensl OrHECTOMKOCTH 3alI0JIHEHUS IIPOEMOB B IIPOTUBOIOKAPHBIX MPErpaaax
(Tabmuma 24 Texuudeckoro periaamenta [23])

HanmeHnoBaHue 371€MEHTOB 3aIl0JTHEHUS Tun 3anmonHeHns NPOEMOB B [Ipenen orue-
MIPOEMOB B MPOTHBOIOKAPHBIX MPErpajgax | MPOTUBOMOMXKAPHBIX MPErpaiax | CTOMKOCTH
JlBepu (3a UCKITIOYEHHEM JIBEPEH C OCTEK- 1 El 60
neHuem 6oinee 25% ¥ IbIMOTa30HEPOHH- 2 El 30
[IaeMBIX JIBEpeii), BOPOTA, JIFOKH, KJIallaHbl, 3 El 15
IITOPBI U DKPAHBI
JIBepu ¢ ocrekiiennem 6omee 25% 1 EIW 60
2 EIW 30
3 EIW 15
JIpIMOTa30HeNnpOHHIIaeMbIE IBEPH (32 HC- 1 EIS 60
KIIIOYEHUEM JIBEpel ¢ oCTeKJIeHHeM Oosee 2 EIS 30
25%) 3 EIS 15
JIbIMOTa30HENPOHUIIAEMBIE ABEPU C OCTEK- 1 EIWS 60
neHueM 6oiree 25%, MTOPHI H SKPAHBI 2 EIWS 30
3 EIWS 15
JIBepu maxt mudToB 2 EI 30 (B 3manusx
BBICOTOM HE 60-
nee 28 M IpUHHU-
maercs E 30)
Oxkna 1 El 60
2 El 30
3 El 15
3aHaBecChl 1 El 60
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1) TIpH TOXKape MPOEMBbI B MPOTHBOIIOXKAPHBIX MpErpagax JODKHBI ObITH 3aIlH-
IICHBI OT MPOHWKHOBEHHUS OMACHBIX (aKTOPOB MoXkapa. /[Bepu B MPOTUBOTIOKAPHBIX
nperpajgax I0JKHBI UMETh YCTPOWCTBA I CaMO3aKphIBaHUS W YIJIOTHEHHUS B MPH-
TBOpax. J[Bepu, BOpOTa, JIFOKU W KIIAMaHbl, KOTOPHIE MOTYT 3KCILTyaTUPOBATHCS B OT-
KPBITOM TIOJIO)KCHHUHU, JTOJDKHBI OBITH OOOPYIOBaHBI YCTPOWCTBAMH, OOECIICUMBAIO-
IIMMH UX aBTOMaTHYEeCKOe 3aKpbIBaHue mpu noxape (1.4.22 CIT [25]).

BbBIBO/I: dbopMmynupyeM TPOEKTHOE MPEIOKEHUE O HEOOXOAMMOCTH YCT-
POWCTB JUISI aBTOMAaTHYECKOTO 3aKphIBAaHUS JIBEPEH MpH TOXkKape.

8.5. Pacuer nyTei 3BaKyanumn
8.5.1. O0mme cBeleHNs M OCHOBHBIC IIOHATHS

IBaKyauus — MPOIIECC OPraHU30BAHHOTO CAMOCTOSITEILHOTO JBUKEHUS JIIOICH
HEIOCPEJICTBEHHO HAPYKY UM B O€30MacHYIO0 30HY U3 MOMEIIEHUN, B KOTOPBIX UMe-
€TCSl BO3MOXHOCTb BO3JECHCTBUS Ha JIFOAEH OMAacHbIX (PaKTOPOB MoXKapa.

Kaxnoe 3maHue, COOpYyXEHHME WM CTPOCHHE JOJDKHO HMEThb OOBEMHO-
IJITAHUPOBOYHOE PEIICHHE M KOHCTPYKTUBHOE HUCIIOJTHEHUE SBAKyallMOHHBIX MYTEH,
oOecrieunBaromrie 0€30MACHYI0 3BaKyaluIo JoJel mpu noxape. IIpu HeBo3MOkHO-
cTU 0€30MacHOM 3BaKyalllu JItoAeH TobkHa ObITh oOecreueHa X 3alluTa MOCPeACT-
BOM IIPUMEHEHUS CUCTEM KOJUICKTUBHOM 3aIUTHI.

Jiist obecnieueHust 6€30MacHON IBaKyalluu JOJIeH JOKHBI OBITh:

1) ycraHoBiI€eHBI HEOOXOIUMOE KOJIMYECTBO, Pa3MEPhl U COOTBETCTBYIOIIEE KOH-
CTPYKTHUBHOE MCIIOJTHEHHUE IBAKYAIIMOHHBIX MyTEH U 9BAKyaIlMOHHBIX BBIXOJIOB;

2) obecrieyeHO OeCTPErnsTCTBEHHOE IBIKEHUE JIFOJIEH MO0 IBAKyallMOHHBIM ITYy-
TAM U Yepe3 IBAKyallMOHHBIE BBIXO/IbI;

3) opraHu30BaHbI OMOBEIIEHUE U YIIPaBICHUE ABUKEHUEM JIIOJICH 110 dBaKyallu-
OHHBIM MYTSM (B TOM YHCJIE C UCIOJIb30BAHUEM CBETOBBIX YKa3aTeseil, 3ByKOBOTO U
pPEYEBOro OMOBELIEHUS).

be3omnacHas sBakyanus Jr01eW U3 34aHUM, COOPYKEHUM U CTPOCHUH NPH MOXKa-
pe cuuTaeTcss 00eClEeYeHHOM, €clii UHTEPBaJl BPEMEHU OT MOMEHTa OOHapYKEHHS
no>kapa J10 3aBEpILICHUsI TPoLiecca 3BaKyaluu JitoJiel B 0€30MacHYI0 30HY HE IIPEBbI-
aeT HeoOX0IUMOT0 BpEMEHH 3BaKyallMu JroAeH npu moxape (ct. 53 TP [23]).

KonnuecTBo 1 mmprHa 3BaKyallMOHHBIX BBIXOJOB U3 MOMEIIEHUN C ITAXKEN U U3
3JIaHUI OTIPEICISIIOTCS B 3aBUCUMOCTH OT MAaKCHMAJIbHO BO3MOXKHOT'O YHCJIA dBAKyU-
PYEMBIX Yepe3 HUX JIIOJEH U MpeIeIbHO TOMyCTUMOTO PacCTOSHUS OT Haubosee yaa-
JISHHOTO MECTa BO3MOXKHOTO TIpeObIBaHMS Jtojiel (pabouyero mecra) a0 OmmKaiiiero
9BaKyalnoOHHOTO Bbixoaa (ct. 89 TP [23]).

IBaKyallMOHHBII BBIX0/] — BBIXO/I, BEAYIIHMI Ha MyTh YBAKYyaIllMH, HETIOCPEACT-
BEHHO HAPYXKy WU B 0€30MaCHYIO 30HY.

K sBakyallMOHHBIM BBIXOJAM M3 3JaHUM, COOPYKEHUH M CTPOECHHUM OTHOCATCS
BbIX0bI (cT. 89 TP [23]), KOTOpBIC BEIYyT:

1) ¥3 mOMEIIEeHUI TIEPBOro 3Ta)ka HApyXKy: a) HEMOCPEACTBEHHO; 0) yepe3 Ko-
puI0p; B) Uepe3 BecTuOI0b ((poiie); ) uepes JECTHUUHYIO KIIETKY; 1) uepe3 KOPUAop
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U BecTuO0Ib ((oiie); e) uepe3 KOpUIop, pEKPEealiMoOHHYIO TUIOMIAJKY U JIECTHUYHYIO
KJIIETKY;

2) U3 MOMEIICHUH JIF00OT0 3TaXka, KPOME TEPBOTO: a) HEMOCPEICTBEHHO Ha Jie-
CTHUYHYIO KJIETKY WJIHM Ha JIECTHUILY 3-T0 THMa; 0) B KOPUIOP, BEAYIIHI HEMOCPEACT-
BEHHO Ha JIECTHUYHYIO KJIETKY WJIM Ha JIECTHHUIly 3-To Tumna; B) B Xxoiul (¢oiie),
MMEIOIIMN BBIXOJ HEMOCPEICTBEHHO Ha JIECCTHUYHYIO KJIETKY WJIM Ha JIECTHHUILY 3-TO
THUIIA; T) Ha SKCIUTYaTHUPYEMYIO KPOBIIO WJIM Ha CIEIUAIbHO 000pYIOBAaHHBIN yda-
CTOK KPOBJIH, BEYIIUI HA JIECTHUILY 3-TO THUIIA;

3) B coceHee nmomenieHre (KpoMe momereHus kimacca @5 kareropuit A u b),
PaCIOJIOKEHHOE Ha TOM JK€ 3TaXKe U 00ECIeYCeHHOE BBIXOaMH, YKa3aHHBIMHU B TTyHK-
Ttax 1 u 2 HacTosimieil yacTu. BbIXoa U3 TEXHUYECKUX MOMENICHUN 0€3 MOCTOSHHBIX
pabouux MecT B moMenieHus: kateropuit A u b cunraercst sBakyalldOHHBIM, €CIIA B
TEXHUYECKUX IMOMEUICHUSAX pa3MeliaeTcs 000py/oBaHHE MO OOCITYKMBAaHUIO ATHUX
M0KaPOOIACHBIX TOMEIIECHUMN.

JBAKyaUMOHHBI NMyTh (MyTh 3BaKyallMHu) — IMyTh JABUXKEHUS U (WJIM) Tepe-
MEIIEHUsl JIOJIeH, BeAYIIUN HEMOCPEJICTBEHHO HapyXy WM B 0O€30MacHYIO 30HY,
yJIOBJIETBOPSIONIUHI TpeOOBaHUAM 0€30MaCHON IBAKYaIlUU JIFOJIEH TIPH MOXKape.

Heo0xoaumoe BpemMsi 3BaKyallMu — BpeMsl C MOMEHTAa BOZHUKHOBEHUS 10XkKapa,
B T€UEHHE KOTOPOTO JIFOJIH JOJKHBI 3BAKYHPOBATHCA B O€30MaCHYI0 30HY 0€3 Mpuiu-
HEHMS BpeJla )KU3HU U 3JI0POBBIO JIIOJEH B Pe3yIbTaTe BO3JAECHCTBUS OMACHBIX (PaKTO-
POB ToXkapa.

8.5.2. Kosin4yecTBO 3BaKyalliOHHBIX BHIX010B

8.5.2.1. He MeHee ABYX 2BaKyallMOHHBIX BBIXOJIOB JAOJKHBI UMETh (11.4.2.1. u
9.1.1 CIT 1.13130.2009[26]):
— IOMEIICHHUs, TPeTHa3HAYCHHbIE /ISl OJTHOBPEMEHHOTO TipeObiBanus 6omee 50
4e.;
— mnowmenienus kinacca dS5 kareropuit A u b ¢ 4MCIEHHOCTHIO pabOTAIONIUX B
HanOoJiee MHOTOYMCIICHHOM cMeHe Oosee 5 yen., kateropuu B — Gonee 25
yeJl., Win mioiaasio 6onee 1000 M
BbIBO/I: TpeboBanue swvinonnsemcs wacmuyno! Jlng nomemenuit kareropuu b
C YHCIIEHHOCTHIO padoTaronux Oosiee S 4en. u kateropuu B ¢ yncieHHocTeio Oolee
25 4en. cieayeT NpeaycMOTPETh AOMOJHUTEIbHbIC IBAKYAIIMOHHbIE BHIXO/IbI!

8.5.2.2. He MeHee ABYX 3BaKyallMOHHBIX BBIXOJIOB JOJKHBI UMETh Ta)XH 3]1a-
Huit kiacca (11.9.1.2 CIT [26]) ®5 kaTeropuit A u b npu uncieHHOCTH pabOTArOIINX B
HanOoJsiee MHOTOUHCIIEHHON cMeHe OoJiee 5 uel., kareropuu B — 25 yen.

Uucino 3BaKkyallMOHHBIX BBIXOJIOB C ATa)a JIOJDKHO ObITh HE MEHEee JBYX, €CIlU
Ha HEM pacroJiaraeTcs MOMEIICHHE, KOTOPOE JOJKHO UMETh HE MEHEE JBYX ABaKya-
IMOHHBIX BBIX010B (11.4.2.3 CII [26]).

Yactu 3nanusa pazmuunoit pyukmuonansHoi 110, pasnenennsie T1IT nperpana-
MU, JOJKHBI OBITh 00ECTICYCHBI CAMOCTOSITEIIbHBIMU IBAKYaIIMOHHBIMH BBIXO/IAMH.

BBIBO/I: tpeboBanue ne gvinonmnsemcs, Tak KaKk B KaXJIOM OTCEKE HMEETCS
nuib oaHa JIK (oauH BBIXOT).
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8.5.2.3. Ilpu Hanm4uu JIBYX 3BaKyallMOHHBIX BBIXOJIOB U 00jiee OHHM JIOJDKHBI
OBITh PaCIOJIOKEHBI paccpenoroueHo. (m.4.2.4 CII [26])

[Tpu Haymuum ABYX M OoJiee IBaKyallMOHHBIX BBIXOJOB 00IIIasi POMYCKHAs CIO-
COOHOCTh BCEX BBIXOJIOB, KpOME KaKJ0T0 OJHOTO U3 HUX, JIOJDKHA 00ecrieduTh 0€30-
MACHYIO IBAKyaIluIo BCEX JIIOJICH, HAXOMAIIMXCS B MIOMEIICHNH, Ha 3TaXKE WIH B 37a-
HUU.

IMPOEKTHOE PEIINEHME: o neooxoaumoct nononnurensuor JIK mig ka-
KJI0TO U3 OTCEKOB (BO3MOXKEH BapUaHT 00beIMHEHUS JIBYX BbIX0J10B B 0/iHOM JIK).

8.5.3. /liuna nyTeil 3BaKyanumn

8.5.3.1. Paccrosnue ot Hanbosee YIaIeHHOTr0 pabouero MecTa B IOMEIIEHUN
710 OMDKaMIIIero BaKyallMOHHOTO BBIXO/a U3 TIOMEIICHHUS HEMOCPEACTBEHHO HAPYXKY

wi B JIK He T0JDKHO MpeBbINaTh 3HAYCHUH, MPUBeIeHHBIX B Tabmuie 29 CI1 [26]
(cm. Tabm. 8.7).

Tabmuma 8.7.
TaGmuua 29 CIT 1.13130.2009 [26] (13Bneyenns)
O6wem no- | Karero- Crenensb or- | Kiacc koHcTpykTHB- | PaccrosHue, M, Ipy MJI0THO-
MEILECHUA, | pUs IO- HECTOWKOCTH | HOM MOKapHOM omac- | CTH JIFOACKOIO IIOTOKA B 00-
ThIC. M MELICHNs | 34aHHUS HOCTH 3/1aHUs 1IEM [TPOXOJIE, qen./m
ol | cB.1 103 | cB.3 105
Ho 15 A, b CO0 40 25 15
B1-B3 I T v CO 100 60 40
", 1v C1 70 40 30
\Y C2,C3 50 30 20
Jo 30 A, b I, 1L IV CO0 60 35 25
B1-B3 (I 1 P AV CO 145 85 60
", v C1 100 60 40

B Hamewm cnywae, Hanpumep, Uil moMenieHu kateropuu B, oO0veMom sio 15
TBIC. M°, JUTS 3AHHS KOHCTPYKTHBHO# moykapHoii omacroctr CO u 111 crenenu orue-
CTOMKOCTH, IIPH ILIOTHOCTH Jiojckoro motoka (180 weir. : 144 m? = 1,3) 310 paccrosi-
Hue paBHO 60 M.

[I1OTHOCTB JIFOACKOTO MOTOKA OIPENEAETCS KAK OTHOLICHHWE KOJIMYECTBA JIIO-
7el, 3BaKyUPYIOLIUXCS 110 00IIeMy MPOXO0ay, K IIIOIIaIH 3TOTO MPOX0/a.

BBIBO/I: TpeboBanme svinoansemcs 0isi 8cex nomeuierutl!

8.5.3.2. PaccrosHme 1Mo KOpUIOPY OT JABEpH Hambojee YyAAJICHHOTO MOMEIle-
Hus wiomaneo He 6onee 1 000 M? 1o Onmmxkaimero Beixona Hapyxy win B JIK He
JI0JKHO TIPEBBINIATh 3HaYeHUH, puBeacHHbIX B Ta0muie 30 CIT [26] (cm. Tabm. 8.8)

[Ipn pa3menieHMr Ha OJHOM JTaXKE MOMELICHUM PA3JIMYHBIX KaTEropuu pac-
CTOSTHHE 10 KOPUJIOPY OT JIBEpU HamOoJiee YJaJICHHOIO MOMEIICHUsS 10 BbIXOJIa Ha-
PYXXY WM B OJMMKANUIITYIO JICCTHUYHYIO KJIETKY OmNpeaesieTcss mo 0oJjiee onacHou Ka-

TCTOPHH.
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[110THOCTB JIFOJICKOTO TTOTOKA B KOPUIOPE OMPENEIsAeTCsS KaK OTHOIIEHUE KOIu-
YeCcTBa JIIOJCH, IBAKYUPYIOIIUXCS U3 MOMENICHUI B KOPUIIOP, K IO ATOTO KO-
pugopa. [Ipu sToM npu ABEpsX, OTKPHIBAIOIIMXCA U3 MOMELIEHUN B O0LIME KOPUJIO-
pBI, IIMPHUHA O0IIETO KOPUI0pa AOJKHA MPUHUMATHCS YMEHBIIICHHON: HA TIOJIOBUHY
IMIMPUHBI ABEPHOTO MOJOTHA — MPHU OJHOCTOPOHHEM PACIOJIOKEHHUH JIBEPEii; HA IIIH-
pUHY JIBEPHOT'O MOJIOTHA — IIPH JIBYCTOPOHHEM PAaCIOJIOKEHHUH JIBEPEU.

Tabmuma 8.8.
Tabmuma 30 CIT 1.13130.2009 [26]
Pacnionoxkenne | Karero- | Crenenn Knacc | Paccrosinne no kopuaopy, M, 10 BbIXOAa
BBIXO/1a pus MO- | OTHECTOM- KOHCT | HapyXy uiau B Ommkaiimryro JIK mpu miot-
Mere- Koctu 31a- | p. [IO | HOCTH JIFOJICKOTO TIOTOKA B KOPUIOPE,
HUS HUSA 31a- yesr./m?
HUS J02 | cB.2103 | cB.3 104 | cB.4 7105
Mexny nByms Ab LI TV CO0 50 50 40 35
BBIXO/IaMHU Ha-
pyxy nim JIK
Mexny nByms B1-B3 | LI, IV CO0 120 95 80 85
BBIXOJIAMH Ha- I, v C1 85 65 55 45
pyxy niu JIK He nop. C2,C3| 80 50 40 35
B4, T, 0| I, 1L 1L IV Co 180 140 120 100
I, v C1 125 100 85 70
He nHop. C2,C3| 90 70 60 50
B tynukoBsIii Hezasu- | |, I, I, IV Co0 3 25 20 15
KOpPHUI0p CUMO OT I, v C1 20 15 15 10
KaTero- He nop. C2,C3| 15 10 10 8
pun

B Hamewm ciyvae (Mexnay aByms Beixogamu B JIK) Hanpumep, A nomemnieHuit
kareropun b, o0bemMoM 0 15 ThIC. M°, U 37aHAs KOHCTPYKTUBHOW ITOXKapHOU
onacHoctd CO u |1l cremeHu OrHecTOMKOCTH, MPU IUIOTHOCTHU JIOJACKOTO ITOTOKA
(180 weu. : 86,4 M> = 2,08) 9T0 paccTosiHHE paBHO 50 M.

BBIBO/: TpeboBanue gvinoansemesi!

8.5.4. 'abGapuTsbl MmyTel IBaKyalun

8.5.4.1. BmicoTa 3BaKyalMOHHBIX BbIX0JI0B B cBeTy (11.4.2.5 CII [26]) momkHa
ObITh HE MeHee 1,9 M, mupuHa He MmeHee He MeHee (0,8 M.

[IIupuHa 3BaKyallMOHHBIX BBIXOJOB B CBETY (JIs1 MMPOU3BOJICTBEHHBIX MOMEIIe-
HUW) NoHkHA OBITh HE MeHee 1,2 M mpu 4ucie 3Bakyupyromuxcs Oosiee 50 yern.
(m.9.1.3 CII [26]).

Bo Bcex citydasix mupuHa 3BaKyallMOHHOTO BBIX0J1a TOJKHA OBITh TaKOM, UTOOBI
C YY4E€TOM TeOMETPHUH IBAKYaIlMOHHOTO IyTH 4Yepe3 MPOEM WJIU JIBEPh MOXKHO OBLIO
OecnpensITCTBEHHO MPOHECTH HOCUITKH C JISKAIIUM Ha HUX YEIIOBEKOM.

8.5.4.2. lllupuHy 5BaKyallMOHHOTO BbIXO7a (ABEpH) M3 MOMEIIEHUN CIEayeT
MPUHUMAThH B 3aBUCHUMOCTU OT OOIIET0 KOJIMYECTBA JIFOJICH, IBAKYUPYIOIIUXCS Yepe3
ATOT BBIXO/I, U KOJMYECTBA JII0AeH Ha | M IMPUHBI BBIX0Ja (ABEPH), YCTAHOBIEHHOTO
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B Tabnuie 31 CII [26] (cm. Tabn. 8.9), Ho He menee 0,9 M IIpH HAJIMYUK B YKCIIE pa-
OOTaIOIMX MHBAJIKUOB C HAPYIICHUSIMH OIOPHO-ABHIraTeIbHOro ammapara (1m.9.2.11

CII [26]).

TaoOmnuma 8.9.
Tabnuua 31 CIT 1.13130.2009 [26] (u3Bneuenust)
O6wem mo- | Kareropust | Crenens orue- Kitace koHCTpYK- KonuuecTBo moneit Ha 1 M
MELICHMUS, IIOMEILEHUS | CTOMKOCTH 31a- | TUBHOW IIOKapHOM | IIMPHHBI HBAKyallMOHHOTO
THIC. M° HUs OMACHOCTH 3[aHUsl | BbIXOJa (ABEPHU), Yel.
Ho 15 A, b I, 1L IV CO 45
B1-B3 LT v Co 110
", 1v C1 75
He nopm. C2,C3 55
Jo 30 A, b I, 1L IV CO 65
B1-B3 LI T v Co 155
", 1vV C1 110
HezaBucumo A He nopmupyercs
oT o0bema

B Hamem ciydae: (MakCUMaIbHOE KOJMYECTBO pabOTAIONINX B MOMeneHu: — 50
4ell.), Harpumep, Uil nomenieHuit 10 15 teic. M3, kareropuit B 3panus Il crenenu
orHectorkocTy 1 CO Kiacca KOHCTPYKTHUBHOM NOKapHOW OITACHOCTH IIMPUHA IBEPEU
o pacuery 50:110=0,45 m.

PEHIEHUME: M3 ycioBus MUHUMAQJIBHOW INMPUHBI IPUHUMAEM BCE JBEPHU IO
0,8 m.

8.5.4.3. [IBepu sBaKkyallMOHHBIX BBIXOJIOB U JPYTUE ABEPH HA MYTAX IBAKYAIHH
(m.4.2.6 CII [26]) moKHBI OTKPBIBATHCS [0 HAMPABICHHUIO BBIXOJA M3 3MaHUsA (€CTh
HEKOTOPBIC UCKITIOUCHHSI — HE JIJISl HAIIIETO CITydas).

8.5.4.4. IlpomepsieM MHUPUHY KOPHIOPA:

1) llluprna ropu30HTAIBHBIX YYACTKOB IyTEH SBaKyallMd U MaHAYCOB B CBETY
J0JKHA OBITH HE MeHee 1,2 M — i O0IMX KOPUIOPOB, MO KOTOPHIM MOTYT 3Ba-
KyHpOBaThcs U3 nomerienuit 6onee 50 gen. (1m.9.1.5 CII [26]).

2) l'eomeTpuueckas mupuHa (10 Iany) — 2 M.

3) [Ipu aBepsix, OTKPHIBAIOIIMXCS U3 TIOMEIIEHUN B 00IIME KOPUAOPHI (2 y HaC
TaK W MPUHSITO), 32 WIMPUHY 3BAKyallHOHHOTO MYTU MO KOPUAOPY CIIEAyeT MPUHHU-
MaTh MIHUPHUHY KOPUAOPA, YMEHBIICHHYIO Ha IIUPUHY JBEPHOIO MOJIOTHA MPHU JBYX-
CTOpoHHEM pacronoxennn asepeit (11.4.3.3 CI1[26]), re.2M-2x04M=12m™m

BBIBO/: coomsemcmasyem!

8.5.4.5. IllupuHy 3BaKkyalluOHHOTO BbIXOJAA (IBEPH) U3 KOPUIIOPA HAPYXKY WIH
B JIK cnegyer mpuHMMaTh B 3aBUCHUMOCTU OT OOIIETO KOJWUYECTBA JIIOJIEH, IBAKyH-
PYIOIIMXCS Yepe3 ATOT BBIXOJI, U KOJIMUYECTBA JtoJiei HAa | M IIMpUHBI BbIXOJa (ABe-
pu), yctanosjienHoro B tadswuie 32 CII [26] (cMm. Ta6u. 8.10), Ho He menee 0,8 M, pu
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HaJU4YUU pabOTaIOIINX MHBAIUJIOB C HAPYIIEHUSIMU OTIOPHO-ABUTATEIBLHOIO arapa-
Ta — He MeHee 0,9 M.
Tabmura 8.10.

Tab6muma 32 CIT 1.13130.2009 [26]
Kareropus nau6onee Crenens orne- | Knacc kKoHCTpyK- Konunuectso moneit Ha 1 M mu-
OIIACHOT'O MIOMEUICHUSI, | CTOMKOCTH TUBHOM MOXAapHON | PUHBI 3BaKyallHOHHOI'O BBIXOJA
BBIXOJAILEr0 B KOPUJIOP | 3aHUS ONACHOCTH 3aHUs | (IBEpH) U3 KOpUAOpa, YEll.
A, b LIV Co 85
B1-B3 LT v Co 175
I, IvVv C1 120
He nop. C2,C3 85
B4, T, [ I, 1L IV Co 260
I, v C1 180
He Hop. C2,C3 130

B Hamem ciydae: (MakCMMalIbHOE KOJIMYECTBO paOOTAIOUINX B MOXKAPHOM OTCE-
ke — 180 uen.), HarpuMep, IS 3Ta)xka, Ha KOTOPOM PacIOJIOKEHO MOMEIIEHUE KaTe-
ropuii b, 3ganus Il crenenn ornecroiikoctn u CO kiacca koHCTpykTuBHOU [10 -
mMpuHa asepen o pacuery 180:85 =2,1 m.

HNPOEKTHOE PEHIEHME: npuanMaeM Bce ABEpH, HAIIpuMep, 1o 2,1 m.

8.5.4.6. lllupwHa Mapiia JECTHHIII, TPETHA3HAUCHHOM JJIS DBAKyalluu JIIOJICH,
B TOM YHCJI€ PACIIOJIOKEHHON B IECTHUYHOU KJIETKE, JO/DKHA ObITh HE MEHEE pacyeT-
HOW WM HE MEHee IMPUHBI J00ro IBaKyallMOHHOTO BBIXOJa (BEpH) Ha Hee, HO,
Kak npaBuiio, He meHee (11.4.4.1 CII [26]):

a) 1,35 M — o5t 3panuit kinacca @ 1.1 (demckue dowikonvHble yupescoenus, cne-
YUanu3uUpoBauHvie 00Ma Npecmapenvix U UHBANUO08 (HeKsapmupHbvie), OOIbHUYbL,
CHabHble KOPNYCa WKOA-UHMEPHAMO8 U OeMCKUX YUPeHCOeHUll),

0) 1,2 M s 3MaHUI C YKCIIOM JIFOJIeH, HAXOASIIUXCS Ha JIIOOOM dTaxke, KpoMe
nepBoro, 6osee 200 vern.;

B) 0,7 M — 1151 JIECTHUII, BEIYIIUX K OAMHOYHBIM pabOUYUM MECTaM;

r) 0,9 M — 1711 BCEX OCTaJIbHBIX CITy4YaeB.

BBIBO: coomsemcmasyem!

8.5.4.7. lllupuHa JIECTHUYHBIX IUIONIAJIOK, TOJDKHA OBITh HE MEHEE IIUPUHBI
Mapiia, a Iepel BXoaamMu B JTU(THI ¢ pacHaniHbIMK ABEPSIMU — HE MEHEE CYMMBbI IITH-
PUHBI Mapilia ¥ TOJOBUHBI MIUPUHKI ABepu nudTa, HO He meHee 1,6 m (m.4.4.3 CII

[26]).

8.5.4.8. lllupuna HapyxubIx asepeit JIK u asepeit uz JIK B BecTuO0Ib 10OKHA
OBITh HE MEHEE PACUETHON WM MUPUHBI Mapina jectauilbl (. 6.16 CHull 21-01-97

[27]).
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8.6. OmnpeneseHue BeJIMUYMHBI MPOTHBONOKAPHOT0 pa3pbiBa
8.6.1. O0mme cBeleHUS M OCHOBHBIEC IIOHATHS

IIporuBomokapHbIH pa3peiB (IPOTHBOIOKAPHOE PACCTOSIHME) — HOPMUPO-
BAaHHOE PACCTOSIHHE MEXAY 3/JaHUSMHU, CTPOCHUSMHU U (WIN) COOPYKEHUSIMHU, yCTa-
HaBIIMBaeMOE JJIs IPEIOTBPALCHUs pacripocTpanenus moxapa (TP [23]).

PaccTostnusa Mexy 34aHUSIMU, COOPYKEHUSIMHA U CTPOEHUSMU, OT CKJIAJIOB, OT-
KPBITBIX TEXHOJIOTMYECKUX YCTAaHOBOK, arperaToB W OOOPYIOBaHHs 10 3[JaHU, CO-
OPYKEHHUU U CTPOCHUM, MEXKIY CKIaAaMH, OTKPBITBIMU TEXHOJIOTUYECKUMHU YCTAHOB-
KaMu, arperaraMu 1 000pylOBaHMEM, OT Tas3rojbAEpoB JJIs TOPIOYUX I'a30B 10 37a-
HUM, COOPYKEHUH U CTPOCHUI HA TEPPUTOPUU IMPOU3BOJCTBEHHOIO OOBEKTA B 3aBU-
CUMOCTH OT CTEIIEHH OTHECTOMKOCTHU, KATETOPUM 3aHUM 110 B3PBIBOIIOKAPHOM M I1O-
YKapHOM OIIACHOCTU U APYIUX XapaKTEPUCTUK JOJDKHBI UCKIIIOYATh BO3MOYKHOCTD II€-

pexoda IoxKapa OT OAHOIO 34aHHusd, COOPYKCHUA WJIINM CTPOCHUA K OPYIOMY (CT&TBH
100 TP [23]).

8.6.2. OnpenesieHue BeJIMYMHBI MPOTHBOMOKAPHOTO Pa3pbiBa

[IpoTuBONOXKAPHBIE PACCTOSIHUS MEXKY KUJIBIMH, OOIIECTBEHHBIMU U aIMUHU-
CTPAaTUBHBIMU 3aHUSIMU, COOPYKECHUSIMHU U CTPOCHUSIMHA ITPOMBIIIJIEHHBIX OpraHu3a-
U B 3aBUCUMOCTH OT CTEIIEHW OTHECTOMKOCTH M KJIacca UX KOHCTPYKTUBHOM MO-
KapHOM OIIACHOCTH CJIeAyeT NpUHUMAaTh B cooTBeTcTBUM C Tabmunend 1 CII
4.13130.2009 [25] (cm. Tabum. 8.11).

Tabmuma 8.11.
[IpoTrBOMOXapHBIE PACCTOSIHUS MEXKY 3MAHUSIMHU, COOPYKECHUSAMHU U CTPOCHUSMHU B
3aBUCUMOCTH OT CTEIIEHU OTHECTOMKOCTH U KJ1aCCa KOHCTPYKTUBHOM ITOXKAPHOU
OIMaCHOCTHU

Crenens orne- | Knacc koHCTpyk- | MuHUManbHbIE paCCTOSHUS MIPH CTEIIEHU OTHECTONKOCTH U
CTOMKOCTH TUBHOM ITOXKap- KJIACCE KOHCTPYKTUBHOM MMOYKapHOM ONACHOCTH 3JaHUM, CO-
31aHus HOH OITACHOCTH OpPYKEHUS U CTPOCHHUM, METPBI
I, 1,1 i, 1, 1Iv v,V
Co0 Cl C2,C3
I, I, 11 Co 6 8 10
i, 1, 1Iv C1 8 10 12
v,V C2,C3 10 12 15

Paccrostnusa Mexny 3aaHUSMM, COOPYKEHUSIMU U CTPOCHUSAMH HA TEPPUTOPUU
MPOU3BOJCTBEHHBIX OOBEKTOB B 3aBHCHUMOCTH OT CTENEHU OTHECTOMKOCTH, Kiacca
KOHCTPYKTUBHOMW IT0KapHOW OMACHOCTU U KaTETOPUHU IO B3PBIBOIIOKAPHOU U MOXKAP-
HOUW ONACHOCTH CJIelyeT MPUHUMATh He MeHee yKa3anHbIX B Tadimie 2 CII [25] (cwm.
tabi. 8.12.).

BBIBO/I: dbopmynupyeM MPOEKTHOE MPEII0KEHUE O BEIUYMHE MPOTHBOIIO-
YKapHOI'0 pa3pbiBa MEXy pacCMaTPUBAEMbIMU 31aHUSMHU.
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Tabmura 8.12.
Ta6muna 2 CIT 4.13130.2009 [25]

CreneHp OTHECTOMKOCTH U PaccrosiHue MexXy 30aHUAMU, M

KJIaCC KOHCTPYKTUBHOM I u II crennens oruecroii- | III cremens | III cremens orHeCcTORKOCTH

MOKapHOW OMacHOCTH kocty, Il u IV crenens | oruecToii- kiaccoB C2 u C3, IV cre-
OTHECTOMKOCTH Kjlacca KOCTH KJIac- | IIeHb OFHECTOMKOCTH KJlac-
Co caCl coB C1,C2u C3, V cre-

MIeHb OTHECTOWKOCTH

[ u II crenens oruecroii- | He HopMupyercst nist 9 12

KOCTH, 3paHui kateropuii I' u /]

[T u IV crenens orue- 9 — 3ganwmii (coopyxe-

croiikoctH kiacca CO Huii) kareropuii A, b u B

III crenenp oruecTomko- 9 12 15

ctu kiacca Cl

III crenneHb OrHECTOMKO- 12 15 18

ctu kiaccoB C2 u C3,

IV crenens oruecToiko-
ctu kiaaccoB C1, C2 u C3,
V creneHb OrHECTOMKOCTH

A

©CoOoNo kO

8.7. KoHTpoJibHbIE BONPOCHI

UTo Ha3bIBAETCS MOXKAPHBIM OTCEKOM, IPOTUBOIIOKAPHOUN MIPETPAION, CTEIICHBIO
OTHECTOMKOCTH 31aHUs?

JlaiTe onpeaeneHue npeaena OrHeCTOMKOCTH CTPOUTENIbHOM KOHCTpYKImu. [1o
KaKUM IPU3HAKAM OH ONPENEIISIETCS?

Kax onpenensiercst tpedyemasi cTeneHb OTHECTONKOCTH 3/1aHus?

VYKaxkuTte nopsiiok onpeneneHus (pakTuIeckoil CTerneH: OrHECTOMKOCTH 3aHusl.
Urto Ha3bIBaeTCs dBaKyalueit ioaen us 3nanus? Yem ona odecrieunBaercs?
Kakue BbIXO/bI SIBISIFOTCS] IBAKYaIlMOHHBIMU ?

VYkaxxute TpeOOBaHUs K KOJIMUECTBY U PACIIOIOKEHHUIO 3BaKyallMOHHBIX BBIXOJIOB.
Yro Ha3bIBaeTcs myTeM 3Bakyaunn? Kak onpenensercs ero jymmHa?

. YKaxuTte TpeOOBaHUs K rabapuTaM MyTeu 3BaKyaruu.

10 Uto Ha3pIBaeTCS NPOTUBONOKAPHBIM pa3pbiBOM? Kak onpenensercs U OT KaKux

IIapaMeTPOB 3aBUCUT €T0 BEJINYNHA?
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9. IPAKTUYECKAS PABOTA «PA3BPABOTKA MEPOIIPUSITHUH 1O
BE3OITACHOCTHU TPYJA B IPOEKTHOU JOKYMEHTALIMN»

9.1. Hean padoThbl:

[IpuoOpeTreHue cTyieHTaMi HaBBIKOB pa3pabOTKU MEPOIPUSTUH 10 0€30MacHO-
CTH TpyJa B IPOEKTHON JOKYMEHTAIINH.

9.2. OOumue cBegeHUus

ApXHUTEKTYPHO-CTPOUTEIIBHOE MPOCKTUPOBAHUE B COOTBETCTBUU C ['pamocTpou-
tenbHBIM Konekcom P® [29] ocymiecTBisieTcss myTeM MOATOTOBKH NMPOEKTHOM /10-
KYMEHTAIUM TTPUMEHUTEIIBHO K 00bEKTaM KalUTalbHOTO CTPOUTENICTBA U UX 4ac-
TSIM, CTPOSIIIIUMCS, PEKOHCTPYUPYEMBIM B TPAHUIIAX MPUHAIICKAIIETO 3aCTPONIIUKY
3€MEJIbHOI0 YYacTKa, & TaKKe B CIIy4asX IMPOBEICHUS KalMTaJIbHOTO PEMOHTa 00b-
€KTOB KaIllUTaJIbHOI'O CTPOUTEIIBCTBA, €CJIU IIPU €r0 NMPOBEACHNUN 3aTPATUBAIOTCS KOH-
CTPYKTHBHBIEC U JPYTrHe XapaKTePUCTUKHU HAJCKHOCTU U O€30MACHOCTU TaKUX O0BEK-
TOB (J1aJiee TaK)Ke — KaluTaIbHbIM PEMOHT).

[IpoexTHasi JOKYMEHTAIIMsl MPEJCTABISET COO0M TOKYMEHTAIUIO, COIEPKAILYIO
MaTepuaibl B TEKCTOBOW (opMe U B BUJIE KapT (CXEM) U OMPEIEIISIONIYI0 apXUTEK-
TYpHbIE U MH)XCHEPHO-TEXHUUECKUE PEIIECHUs I 00CCIIeUeHHsI CTPOUTENIbCTBA, pe-
KOHCTPYKIIUM OOBEKTOB KANMUTAIBHOTO CTPOMTENIbCTBA, MX YacTeHl, KalUTaJIbHOTO
PEMOHTA, €CIIU MIPU €ro MPOBEICHUU 3aTParuBatOTCsl KOHCTPYKTUBHBIEC U IPYTUE Xa-
PAKTEPUCTUKHU HAJEHKHOCTH U 0€30MaCHOCTH OOBEKTOB KANMUTAIBHOTO CTPOUTEILCT-
BA.

CoctaB u TpeOOBaHUSI K COJIEP’KAHUIO Pa3/eIOB MPOCKTHOW JOKYMEHTAIUU B
coorBercTBUM ¢ TpeboBanusmu Kopekca [29] ycranosnenst [locranosienuem Ilpa-
BUTENLCTBA PD 0T 16.02.2008 No87 «O coctaBe pa3faenoB NPOCKTHOW TOKYMEHTAIUN
U TpeOOBaHMX K UX coaepxanuio» [30].

Brinycknast kBanmdukanuonnas pabora (BKP) sBnsercs 3akimtounTeIbHBIM
sTanoMm oOy4deHus cTyfeHToB B yHuBepcurere. [Ipu Bemonnennu BKP cryaent non-
YKEH UCIIOJIb30BaTh IIOJYUYEHHBIE TEOPETUUECKUE 3HAHUS JUISl PELICHUS MPAKTUYECKUX
3a71a4 B COOTBETCTBUU C 3aJJaHUEM HA MPOCKTHUPOBAHUE.

Paznen «besonacHocts xxuzneaestenbHocTn» (BXJI) siBnserca obsi3aTenbHbIM
caMoCTOsTENbHBIM pasnesnioM BKP, mpu BeINONMHEHHH KOTOPOTO CTYAEHT JOJKEH
MPOSIBUTH CBOU 3HAHHUS MO BOIpOcaM 0€30MacHOCTH TPYa, SKOJIOTMUECKon Oe3omnac-
HOCTH U MOXapHOU O€30MaCHOCTH.

Paznen BJIDK BhIMoJIHSETCS CTyAE€HTOM Ha OCHOBAHWM 3aJaHUsl, BbIJABAEMOIO
npenojiapareneM-koHcynbTanToM Kadenapsl BTII B cpoku, ycTaHOBIEHHBIE OOIIMM
3aganueM Ha BKP.

Paznen BXKJI nys cienuaiucToB COCTOUT U3 YeThIpex dyacTel: 1) «bezonacHocTh
Tpyna», 2) «OxpaHa okpykarorieit cpeap», 3) «IloxapHas 6e3omacHOCThY, 4) «Pac-
yeTHas yacThy. OOmmit 00beM pasnena He JOJKEH IpeBbimath 15-18 cTpanwui ma-
MHOMHCHOTO TekcTa. OO0beM U cofiepKaHne KaKI0M U3 YacTel 3aBUCHUT OT MPOEKTA,
CHeNUaIbHOCTH (HAMPaBJICHUS TOJITOTOBKH M MPOQUIs) CTYACHTAa U ONPENeIIsSIeTCs
MPET0IaBATEIIEM-KOHCYJIBbTAHTOM.
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Paznen BX]| nns 6akanaBpoB cOCTOMT U3 IBYX dacTeil: 1) «be3omacHocTh Tpy-
na» (mm «OxpaHa okpykarwoliei cpenb», win «lloxapHas 0e30MacHOCTB») U 2)
«PacueTrHas 4acTby.

ITockonbky BKP co Bcemu pasnenamu, Bkimrodass bXK/I, He sBisercs «pedepa-
TOM Ha TEMY...», IO3TOMY BCE€ NPUBOJMMBIC B pA3Jeie€ PELICHUS U MEPOIPUITHUS
JOJDKHBI OBITh YETKUMH U KOHKPETHBIMH, «IPHUBSI3AHHBIMU» K MPOEKTUPYEMOMY
00bekTy. HegomycTumo mpocToe HUTHUpOBaHUE PaA3ACiOB M CTaTed HOPMATHBHO-
MPAaBOBBIX AKTOB. Takue OMNHCATENbHBIE YACTH pa3eia HE SBISIOTCS NMPOCKTHBIMU
pELICHUSIMU U IPUHUMATHCSI KOHCYJIbTAHTaMU He OynyT. B oTAenbHBIX cityyasx, npu
ONMCAHUN OPraHU3ALMOHHBIX U HEKOTOPBIX TEXHUYECKUX MEPOIPHUITUN JTOIMYCKaCT-
csl ynmoTpeOJeHHEe B pas3felie TaKWX CJOB - KaK «3alpeliaeTcs», «IOJIKHO OBITHY,
«CHEAYET» U T.II.

[Ipu u3noxeHun paszaena B KOHLE TEKCTA MO KAXKJIOMY W3 IPUHATHIX PELICHUN
HE0OXO0MMO MPUBOJUTH CCHUIKM HA COOTBETCTBYIOIINE HOPMATUBHO-TIPABOBBIC aKThI
(HO He Ha yueOHyto nutepatypy). [Ipu Takux cchlUikax B KBaJpaTHBIX CKOOKaxX yka-
3bIBACTCS MOPSKOBBIN HOMEpP MCTOYHHMKA MH(MOPMAIUU U3 OOIIETO CIHCKA HCIONb-
30BaHHOM uTepaTypbl BKP.

CHnucoK UTUPYEMbIX HOPMATHUBHO-TIPABOBBIX AKTOB CJIEIYET 0053aTE€NbHO CO-
IJ1aCOBaTh C KOHCYJIbTAHTOM C T€M, YTOOBI U30€XKaTh YIIOMUHAHUS YCTAPEBIINX WJIU
BOBCE OTMEHEHHBIX JIOKYMEHTOB.

BrinosiHeHHBIN B COOTBETCTBUU C NMPUBEACHHBIMU TPEOOBAHUSMHU pa3jieil Mpe/-
CTaBJIIETCS KOHCYJIBTAHTY Ha IPOBEPKY. B mmporecce KOHCYIbTUPOBAHMS B pa3leil
BHOCSITCSI HEOOXOIUMbIE MCIIpaBieHus U AonojHenus. VcnpaiaeHHbiit 1 opopMieH-
HBIi B COOTBETCTBUU C HACTOSIIUMH TPEOOBAHUSMM pa3liesl MOJIMUCHIBACTCS KOH-
cynbrantoM. [Ipu aToM cryaenTsl, umeromue B cocrae BKP rpaduueckyro wacts mo
pazaeny «OpraHnuzanusi CTPOUTENBCTBA» JOJDKHBI YKa3aThb Ha JIMCTaX OTEJIbHbBIC
IIPUHSATHIE PELICHUS U NPEICTABUTh UX KOHCYJIBTAHTY IIPU MOANMCAHUU pa3jieiia.

9.3. be3onmacHocThb Tpyaa
9.3.1. Cxema IJIAHNPOBOYHOI OPraHU3ANMUN 3eMeJIbHOI0 YUYACTKA

B 1nosicHUTEILHOM 3alIUCKE:

— MECTOIOJIOKEHUE 00BEKTA, TIJIOIIA/Ib 3aHUMAEMOTO Y4aCcTKa;

— TpaHMIlBI yUacTKa C 10ra, CeBepa, BOCTOKA U 3anaja;

— OrpaxICHHE ydacTKa, OpraHu3alys BbE3J0B-BBIC3IOB U MPOXOJHBIX MyHK-

TOB;

— 30HMPOBAHUE TEPPUTOPUU YYaCTKa, MPEIOCTABICHHOTO ISl Pa3MEIICHUS
00bEKTa KalUTAIBHOTO CTPOUTEILCTBA, OOOCHOBAaHHE (DYHKIIMOHAJIBLHOTO Ha3Hayde-
HUS U IPUHITUTIMATILHON CXeMBI pa3MeIeHus 30H, 000CHOBAaHUE Pa3MEIICHUS 3TaHHH
U COOPYKEHHI (OCHOBHOTO, BCTIOMOTATEIBLHOTO, MOJICOOHOTO, CKIAJCKOTO U 00CIy-
’KUBAIOIIETO Ha3HAYCHUS) — JUIsl OOBEKTOB MTPOU3BOJICTBEHHOTO HA3HAYCHUS;

— 000OCHOBaHUE CXEM TPAHCIOPTHBIX KOMMYHHUKAIIMA M WX XapaKTEPUCTUKH,
00ecreunBaIINX BHEIIHUE U BHYTPEHHUE (B TOM YHCIIE MEXKIIEXOBbBIC) Tpy30mepe-
BO3KH, - JIJIs1 0OBEKTOB MPOU3BOACTBEHHOTO HA3HAYCHUS;
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— XapaKTepHUCTHKA M TEXHUYECKUE MOKa3aTeIN TPAHCIOPTHBIX KOMMYHHUKAITUI
(opraHu3anys J0por, MoAbe3abl K MECTaM MOTPY3KH U Pasrpy3KH, IIHPHHA JOPOT H
paanychl 3aKpyTJIEHU, MOKPBITUE JIOPOT, HATMYUE CBOOOHON TOJIOCHI JJIS ITpoe3aa
MIO’KapHBIX MAIIWH) - IS 00BEKTOB IMTPOU3BOJACTBEHHOTO Ha3HAYCHUS,

— OpraHu3aIys MEMeX0IHbIX TOPOXKEK (PACcIOI0KEeHHE, IITUPHHA).

B rpaduueckoii yacTu:

— PpeIIeHHus MO TUIAHUPOBKE, OJIArOYCTPOMCTBY, O3CICHEHHIO W OCBEIICHHIO
TEPPUTOPHH;

— CXEMBbI JBMKEHUS TPAHCTIOPTHBIX CPEJICTB HA CTPOUTEIBHOMN TIIOMIAIKE.

9.3.2. ApXUTeKTYpHbIe peleHust

— peuieHust, 00eCIIeYnBaIOLIIE ECTECTBEHHOE OCBEILIEHUE TTOMELIEHHUH C TOCTO-
SIHHBIM TTPEOBIBAHUEM JTIOJICH;

— MEpOIpUATHA, 00SCIICUUBAIOIIUE 3AIUTY TOMEIICHUH OT 1IymMa, BUOpaIuu u
OPYroro BO3JACHCTBUA.

9.3.3. KOHCTPYKTUBHbBIE U 00bEMHO-IITIAHUPOBOYHbIE PellIeHUs

— 000CHOBaHME HOMEHKJIATYpbl, KOMIIOHOBKM M CKJIQJCKUX U aJIMUHUCTPATUB-
HO-OBITOBBIX MOMEIICHUH, HHBIX MMOMEIIEHNUH BCTIOMOTATEIBHOTO U 00CITyKUBAIOIIIE-
ro Ha3HAYCHUs - A1 00BEKTOB IPOU3BOJACTBEHHOTO HA3HAYCHHS,;

— O00OCHOBaHME TPOEKTHBIX PEIICHUH U MEPONPHUITHIA, O00eCIeYHBAIOIINX
CHIDKCHHE IITyMa W BUOpAaIlMW, CHU)KCHHE 3ara30BaHHOCTH TIOMEIICHHH, YyIaleHne
M30BITKOB TeIIa, COONI0AEHUE O€30MaCHOTO YPOBHS JEKTPOMArHUTHBIX U UHBIX U3-
JTy4eHUH, COOMI0ICHIE CAaHUTAPHO-TUTHEHHYECKUX YCIOBHIA.

9.3.4. CucremMa 3J1IeKTPOCHAOKEHUSsI

— TMEepEeYEHb MEPOIPUATHI MO 3a3€MJIEHUIO (3aHYJICHUIO) U MOJHUE3AIIUTE;
— OMHCaHHUE CUCTEMBbI pab0Yero U aBapuitHOTO OCBEIIICHHUS,;
OpraHu3aiysi Hapy>KHOTO OCBEIIECHUS TEPPUTOPHH (TIJIOMIAKA CTPOUTEIBCT-

Ba).

9.3.5. Cucrema BoaoCcHAOKeHHS

— CBEJIEHUSI O pacYeTHOM (ITPOEKTHOM) Pacxoiie BOJbI Ha XO34MCTBEHHO-TIUTh-
€BbI€ HYX/Ibl, B TOM YHCJI€ HA aBTOMAaTUYECKOE MOKAPOTYIICHUE U TEXHUYECKOE BO-
JOCHA0XKeHUe, BKIII0Yasi 000pOTHOE.

9.3.6. OTomnieHne, BEeHTUJISIIIUA U KOHAUIMOHUPOBAHME BO31yXa

— 000CHOBaHUE MPUHATHIX CUCTEM W MPUHIUIUAIBHBIX PEHICHUHN MO OTOTLIE-
HUI0, BEHTWISINY ¥ KOHAWIIMOHUPOBAHUIO BO3AyXa MOMEMICHUM (17151 oOecreueHus
TpeOyeMbIX MapaMeTPOB MUKPOKIUMATA U YUCTOTHI BO3AYXA);
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— XapaKTCPHUCTHUKA TCXHOJIOTHUYCCKOIO O60py,Z[OBaHI/I$I, BBIACIIAIOIICTO BPCAHLIC
BCIICCTBA, - AJIsA 00BEKTOB IMPOU3BOACTBCHHOI'O HA3HAYCHHA.

9.3.7. TexHoJiorn4eckue penieHusi:

— TepedeHb MEPONPHUITUH (K TEXHOJIOTHYECKHM TpOIeccaM U 000pYIOBaHUIO:
repMeTH3alus, Pa3MeIIeHne, MPOXO/Ibl, OrPaXKICHHE ONACHBIX 30H, CHTHAJIbHAS OK-
packa U 3HaKu 0€30MacHOCTH H T.I1.), 00eCIIeYNBAIONINX COOMI0eHIE TPEOOBAHUM T10
OXpaHe TpyJa MpH IKCIUTyaTalliu MPOU3BOJCTBEHHBIX M HEMPOW3BOJCTBEHHBIX 00b-
€KTOB KaITAILHOTO CTPOUTEIHCTBA (KPOME JKUIIBIX 3JJaHHIA).

9.3.8. IIpoeKT opraHu3anuu CTPOUTEILCTBA

B 1osicCHUTEIbHOM 3alUCKE:

— OIMCaHUE OCOOEHHOCTEH MpOBENEHUsI paboT B YCIOBUSAX JEHCTBYIOLIETO
MPEANPUATHS, B MECTaX PACIOJI0XKEHUS MOJ3EMHBIX KOMMYHUKALUWA, JIMHUM 3JIEK-
TpoIepeayu U CBSI3U - 111 00bEKTOB MPOU3BOJICTBEHHOT'O HA3HAUYCHHS,

— OIKMCaHUE OCOOEHHOCTEH MpOoBeIEHUS pabOT B YCIOBUAX CTECHEHHOU rOpo/-
CKOMW 3aCTPOMKH, B MECTaX PACIIOJIOKEHUS MOJ3EMHBIX KOMMYHHUKALIMM, TMHAN AJIEK-
TpoIepeayu U CBSI3U - 11 00bEKTOB HEMPOU3BOICTBEHHOI'O Ha3HAUCHUS;

— 000CHOBaHUE Pa3MEPOB U OCHAIICHMS IUIOMIAI0K JUIsl CKIaJAUpPOBAaHUS MaTe-
pHUanoB, KOHCTPYKIMH, 000pyNOBaHUs, YKPYIHEHHBIX MOJYJIEM M CTEHIOB JJISl UX
cOOpku (BBICOTA CKIAAUPOBAHUS, IPOE3Abl U MPOX0/bl). PerieHus mo nepemMenieHuo
TSXKEJIOBECHOTO HETra0apUTHOrO O0OPYIOBaHMUsS, YKPYIMHEHHBIX MOJIYJEH U CTPOU-
TEJIbHBIX KOHCTPYKIIUIA;

— TIepeyYeHb MEPOINPHUATUN U MPOEKTHBIX PEHICHUN MO OMPEACIICHUIO0 TeXHUYe-
CKHUX CpPEIICTB U METOJIOB PabOThI, 0OECIICUMBAIONINX BHITIOJIHEHUE HOPMATHBHBIX
TpeOOBaHMI OXpaHbI TPYA;

— ycnoBus 0€30MacHOM HKCIUTyaTallid TPY30MOJIbEMHBIX KPaHOB M MEXaHMU3-
MOB (OTIaCHBIE 30HBI, OTPAXKICHUE MOAKPAHOBBIX MyTEH W WX OCHAIICHHE, 3a3eMIie-
HUE);

— BpEMEHHBbIE aIMUHUCTPATUBHBIE U CAHUTAPHO-OBITOBBIC TOMEIICHUS (HO-
MEHKJIaTypa U IUIOAJU B COOTBETCTBUU C HOPMAMHU);

— 3HaKu 0€30MacHOCTU U JOPOKHbIE 3HAKU;

— MEpOIpUATUA MO TEXHUKE OE30MaCHOCTH B TEXHOJIOTMYECKOW KapTe Ha BbI-
MOJIHEHHE PaboT (3eMJISIHbIE, YCTPOWCTBO MCKYCCTBEHHBIX OCHOBaHUM, OETOHHBIE,
MOHTa)KHbIE, KAMEHHBIE, OTACIOYHbIE, U30JSIIMOHHBIC, KPOBEIbHBIC, MOHTAX HHXKE-
HEPHOT0 000PYA0BaHUS, UCTIBITAHUE 000PY/I0BaHUS U TPYyOOIPOBOIOB).

B rpaduyeckoil yactu: CTpOUTENbHBIN I'eHEepalbHbIN IJIaH MOArOTOBUTEIBLHOTO
nepuoja CTPOUTENbCTBA (MIPU HEOOXOIUMOCTH) U OCHOBHOTO MEPHOJa CTPOUTEIHCT-
Ba C ONPEIEICHUEM:

— MECT pacro0KeHUs MOCTOSTHHBIX U BPEMEHHBIX 3/IaHUIN U COOPYKEHUH;

— MECT pa3MeNIeHus IUIOMIAJIOK U CKJIaJ0B BPEMEHHOTO CKJIaJAUpPOBaHUSI KOH-
CTPYKIIMH, U3/CNINIA, MaTEPHATIOB U 000PYI0BAHUS;
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— MECT YCTaHOBKM CTallMOHAPHBIX KPAHOB,;

— TyTeH MepeMeIIeHHs] KpaHOB OO0JIBIIION TPy30I0AbEMHOCTH;

— WHXCHEPHBIX CETEH;

— HCTOYHUKOB OOECIICUCHHS CTPOUTEILHOMN TUIOMIAIKH BOJIOM, SJIEKTPOIHEPTU-
€M, CBA3bIO,

— Tpacc CEeTeN € YKa3aHWEM TOYEK WX MOJKIIOUYEHUS M MECT PACIOJIOKECHUS
3HAKOB 3aKPEIICHUS] pa30MBOYHBIX OCEH.

9.4. OxpaHa okpy:kamoueii cpeabl

— pe3yJabTaThl OIIEHKH BO3JIEUCTBUS 00BEKTA KAMUTAIBHOIO CTPOUTEIHLCTBA Ha
OKPY’KAIOIIYIO Cpeny;

— TIEpPEeYeHb MEPOINPHUATHH MO MPEIOTBPAIICHHUIO U (MJIM) CHIDKEHHIO BO3MOX-
HOI'0 HETAaTUBHOI'O BO3JICMCTBHUS HAMEUAEMOM XO3SMCTBEHHOM JESITEIBHOCTH HA OK-
PYXKAOUIYIO Cpely U PALMOHAIIBHOMY HUCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB HA Iie-
PHOJI CTPOUTENHCTBA U IKCILTyaTallud 00BEKTa KAaUTAIBHOTO CTPOUTEIHCTBA, BKIIO-
YaOLUN:

— pe3yJbTaThl PaCyETOB MPU3EMHBIX KOHLEHTPAUUN 3arps3HAIONIMX BEILIECTB,
AHAJIN3 U TNPEJIOKEHUS IO MPENEIbHO JOMYCTUMBIM U BPEMEHHO COIJIaCOBAHHBIM
BBIOpOCaM;

— 000CHOBaHUE PEIICHUN [0 OYMCTKE CTOYHBIX BOJ M YTWUJIM3aLHUU OOE€3Bpe-
YKEHHBIX JJIEMEHTOB, IO MPEIOTBPAIICHUIO aBapUIHBIX COPOCOB CTOUHBIX BOJI;

— MEpOIpUATHUSA [0 OXPaHe aTMOC(EPHOTO BO3/1yXa;

— MEpOompusATUa 0 000POTHOMY BOJAOCHAOKEHUIO - ISl 0OBEKTOB MPOU3BOA-
CTBEHHOI'O HA3HAYECHHS;

— MEPONPUATHS MO OXPAHE U PALIMOHATIBHOMY MCIIOJIb30BAHUIO 3€MEJBHBIX pe-
CYpCOB U IIOYBEHHOI'O ITOKPOBA, B TOM UYHCJIE MEPOIPUATHS 10 PEKYJIbTUBALUA Ha-
PYLIEHHBIX WX 3arPS3HEHHBIX 3€MEJIbHBIX YYAaCTKOB U TOYBEHHOT'O ITIOKPOBA;

— MEpOIpUATUS TIO0 COOpY, UCIOJIb30BAHUIO, 00E3BPEKUBAHUIO, TPAHCIOPTH-
POBKE U Pa3MEILICHUIO ONACHBIX OTXOJI0OB;

— MEpOIpUATUSA TI0O OXpaHe HeNp - IJisi OOBEKTOB MPOU3BOJICTBEHHOTO HAa3Ha-
YEHUS;

— MEpOMNPUATUS 10 OXpPaHE OOBEKTOB PACTUTEIHLHOIO W KUBOTHOTO MHpa U
cpeabl uX oOuTanus (IpU HAJTUYUU 0OBEKTOB PACTUTEILHOTO U )KUBOTHOTO MUPA, 3a-
HeceHHbIX B KpacHyto kuury Poccuiickoit denepanuu u KpacHble KHUTH CyOBbEKTOB
Poccuitickon ®denepanyn, OTACIBHO YKa3bIBAIOTCA MEPONPHUATHA IO OXPAHE TAKUX
00BEKTOB);

— MEpONpUATHS N0 MHUHHUMHU3ALUMHM BO3HHUKHOBEHUS BO3MOXKHBIX aBapUUHBIX
CUTyaIMii Ha 00BEKTE KAMUTAILHOTO CTPOUTEIHCTBA U MOCIEACTBUI UX BO3JCHCTBUSA
HA 3KOCHUCTEMY PETHOHA;

— MEpOMPUATHS, TEXHHUECKHE PEIICHUSI U COOPYKCHHS, 00eCTIeUnBAIOUe pa-
[IMOHAIHPHOE MCTIOJF30BAHNE U OXPAaHY BOJHBIX OOBEKTOB, a TAK)KE COXPAHEHHE BO/I-
HBIX OMOJIOTMYECKHX PeCcypcoB (B TOM YHCIIE MPEAOTBpAICHUE TOIMANaHus pPhiO U
JIPYTUX BOJHBIX OMOJIOTMUECKHX PECYpPCOB B BOJI03a00PHBIE COOPYKEHUS) U CPEIIbI
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UX OOMTaHHA, B TOM 4YHCII€ YCIIOBUH UX Pa3MHOXKEHMs, Haryja, IMyTed MUIpaluu
(ipu HEOOXOAMMOCTH);

— MporpamMmy MPOHU3BOJICTBEHHOTO SKOJIOIMYECKOTO KOHTPOJIsSI (MOHUTOPUHIA)
32 XapakTepOM HM3MEHEHHsI BCEX KOMIIOHEHTOB 3KOCHCTEMBI NP CTPOUTEIBCTBE U
JKCIUTyaTalui 00bEKTa, a TAKXKE MPU aBapUsX;

— IIEpEYEeHb U PacyeT 3aTpaT Ha PEANM3ALMIO IPUPOAOOXPAHHBIX MEPOIIPUATHI
Y KOMIIEHCALlMOHHBIX BBITLIAT;

— 00OCHOBaHHE TpaHUI] CAHUTAPHO-3AIIMUTHOW 30HBI OOBEKTAa KaNUTaIHHOTO
CTPOUTENBCTBA;

— PpELIeHHUs 10 0JIaroyCTPOMCTBY TEPPUTOPHH;

— IIepeYEHb MEPOIPUATHN 110 PALIMOHAIIBHOMY MCIIOJIb30BaHUIO BOJBL,

— OIIMCaHUE CUCTEMbI 0OOPOTHOTO BOJOCHA0XKEHHUS;

— CBEJCHUA O CYLIECTBYIOUIUX U NPOEKTUPYEMBIX CUCTEMAaX KaHAJIU3ALHUH, BO-
NOOTBEACHUSA U CTAHLUAX OYUCTKU CTOYHBIX BOJ;

— Ppe3ynbTaThl pacyeTOB O KOJMYECTBE U COCTABE BPEIHBIX BHIOPOCOB B aTMO-
cdepy 1 cOpOCOB B BOJIHbIE HCTOYHUKHU (110 OTACIBHBIM LI€XaM, IPOU3BOACTBEHHBIM
COOPYKEHUSIM) — JIJIs1 OOBEKTOB IMPOU3BOJICTBEHHOTO Ha3HAUEHUS;

— TMepedyeHb MEPOINPUSATHI MO MPEIOTBPALICHUIO (COKPAIlEHHI0) BHIOPOCOB U
cOpOCOB BpPEIHBIX BEIIECTB B OKPYKAIOIIYIO CPENLY;

— CBEJIEHUS O BUJE, COCTAaBE U IJIAHUPYEMOM O00BEME OTXOAOB IMPOU3BOJICTBA,
MOJUIEKAIMX YTAJIN3AUUN U 3aXOPOHEHUIO, C YKAa3aHUEM KJIAcCa OMACHOCTH OTXO 0B
— U1l 0OOBEKTOB MPOU3BOICTBEHHOTO HA3HAYECHMUS;

— OIIMCAaHME NPOEKTHBIX PEIICHUN M MEPONPHUATHU IO OXPAaHE OKPYNKAIOLIEH
Cpeabl HA IEPUOJ CTPOUTEIIBCTBA.

9.5. Iloxapuasi 6e30MACHOCTH

— OMHCAHWE CUCTEMBbI OOCCIEUECHHs TMOKapHOUM 0e30MacHOCTH O00BEKTa Kallu-
TAJIBHOTO CTPOUTENBLCTBA;

— 000CHOBaHUE MPOTUBOIMOKAPHBIX PACCTOSHHUN MEXIY 3MaHUSMHU, COOPYKE-
HUSMHA W HapyXHBIMH YCTaHOBKaMH, O00ECIEUMBAIONIMX MOXXKapHYI 0€30MacHOCTb
00BEKTOB KaTUTAIBHOTO CTPOUTEIIbCTBA;

— OIKCaHWe U 000CHOBaHUE MPOCKTHBIX PEIICHUN MO0 HAPYKHOMY MPOTUBOIIO-
KAPHOMY BOJIOCHA0KEHUIO, TIO OMIPEACIICHUIO TIPOE3A0B U MOABE3A0B JIJIs MOKAPHOU
TEXHUKU (€EMKOCTH C BOJOW UX O0BEM M PACIOJIOKEHHUE, MOKAPHbIE THAPAHTHI UX
PacIoIoKEHUE APYT OT Jpyra, OT 3JJaHUsl ¥ IOPOTH);

— OINMCaHWe U OOOCHOBaHWE NPHUHATHIX KOHCTPYKTHUBHBIX M OOBEMHO-
IUIAHUPOBOYHBIX PELICHUM, CTEMEHU OTHECTOMKOCTH U KJIACCa KOHCTPYKTUBHOM I1O-
YKapHOU OMACHOCTU CTPOUTENIbHBIX KOHCTPYKIHUM;

— ommcaHue U 00O0CHOBAaHWE MPOEKTHBIX PEIICHUN MO OO0ecreYeHno Oe3ormac-
HOCTH JIFOJICW IPU BOSHUKHOBEHUU I10KAPA;

— CBEJIEHUS O KaTeTOPHH 3/IaHHM, COOPYKCHUM, TOMEIICHH, 000pYyI0BaHUS U
Hapy>XHBIX YCTAHOBOK IO MPU3HAKY B3PHIBONOXKAPHOU U MOXKAPHOIN OMAaCHOCTH;
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— TIepeyeHb 3J]aHUN, COOPYKECHHH, TOMEIIEHUN U 000PYI0BaHMS, TTOAJICKAIIIX
3alIUTe aBTOMATHYECKUMH YCTaHOBKAMH IOXKAPOTYIIEHUS U 000PYJIOBaHUIO aBTO-
MAaTHUYECKOU TTOKAPHON CUTHAJIN3ALUEH;

— OIMCaHHe U 0OOCHOBaHWE MPOTUBOMOXKAPHON 3aIUTHI (ABTOMAaTUYECKUX YC-
TAaHOBOK MOXKAPOTYILICHUS, MOXAPHOW CUTHAIM3AIMU, OMOBEIICHUS U YIPaBICHUS
ABaKyalMen JIOJIEN MPH MOKAPE, BHYTPEHHETO MPOTUBOIOKAPHOIO BOJOIPOBOJA,
MPOTUBOABIMHOM 3aILIUTHI);

— omwmcaHue U 000CHOBAHWE HEOOXOIUMOCTH pa3MeIIeHUsT 000PYyI0BaHUS TIPO-
THUBOIIOKAPHOMW 3aIUTHI, YIIPABICHUS TaKUM O00OPYIOBAaHUEM, B3aUMOJCHCTBUS Ta-
KOTro 000pYyJ0BaHMsI C MHKEHEPHBIMUA CHCTEMaMH 37aHUi 1 000pyIOBaHUEM, paboTa
KOTOPOTO BO BpeMs IMO)Kapa HampapjieHa Ha oOeclieueHue Oe30MacHOW 3BaKyalluu
JIIOJICH, TYIICHHUE MOoXKapa U OTPAaHUUYCHHUE €ro Pa3BUTHS, a TAK)KE aIropuTMa paboThI
TEXHUUYECKUX CUCTEM (CPEACTB) MPOTHUBOIOKAPHOM 3alTUTHI (MPU HAJIUYWHN);

— OIIMCaHHME OPTraHU3AIMOHHO-TEXHUYECKHUX MEPONPUITHH IO 0O0EeCIeUeHUIO
oKapHOM 0€301acHOCTH 00BEKTA KAITUTAILHOTO CTPOUTEILCTBA;

— OpraHu3aiusi MeCT JJisl KypeHHUsl, IEpBUYHBIE CPEICTBA MOKAPOTYIICHHUS;

9.6. PacuerHast 4yacTh

B pacueTrHoil yacTu paszena 1o 3alaHui0 KOHCYJIBTAHTA (WJIM [0 COTJIACOBAHUIO
C HHM) TPUBOAWUTCS OOOCHOBAaHWE OJHOTO W3 MPUHATHIX B IMPOEKTE PEIICHUH I10
0€30IMacHOCTH TpyJAa WIH dKOJIOTrHYecKoi Oe3omacHOCTH. OOBEM pacyeTHOM 4YacTu
HE JIOJDKEH TPEBBINIATh 2-3-X CTPaHUII.

[Ipumeps! pacuera no pasnenam «bezonacHocTs Tpyaa» win «lloxxapHas 6e30-
MAaCHOCTB» MOXKHO OpaTh W3 METOJMYECKHX YyKa3aHWi Ka(eApbl MO BBIMOJTHECHUIO
KoHTpoJibHOM paboTel o BXXJI (Oxpana Tpyaa) A CTYJ€HTOB 3a04HOTO (paKyibTe-
Ta, KOTOpbIEC, B TOM YHCJI€, UMEIOTCS B AJIEKTPOHHOM YUTAJIHLHOM 3ajie¢ OMOIHOTEKH
YHUBEPCUTETA.

Pacuernas yacts mo pasneny «OxpaHa OKpyXaroen Cpesibl» MOXKET OBbITh JII0-
00ro MPUPOIOOXPAHHOTO HAMPABIICHHUS, B TOM YHCIIE:

— paccudTarh YPOBEHb IIIyMa B KWJIOW 30HE OT pabOTaIOIIMX MEXaHW3MOB Ha
CTPOUTEIIBHON TUIOIIAIKE;

— onpeaenuTh 3QPEKTUBHOCTh OYUCTKH BO3/AyXa (CTOYHBIX BOJ) OT 3arps3He-
HUM;
— paccuMTaTh CAaHWTAPHO-3AIIUTHYIO 30HY MPEANPHUATHS C YICTOM PO3bI BET-
POB;

— OMpEeNeIUTh BEIWYUHY yiepOa, TPHUUHIEMOTO BBIOpOCAMU 3arpsS3HSIOIINX
BEIIIECTB B aTMOchepy;

— OMpeNenuTh BEJIMYHUHY yIepOa, MPUUUHAEMOro cOpOocaMH 3arpsi3HSIOIIMX
BEIIECTB B rujpochepy;

— OMpeNenuTh MOKa3aTeIM OTBOJIA 3eMeJb M pa3paboTaTh MEPOIPUSLTHUS TI0 pe-
KyJIbTUBAIIUU 3€MEJb IPU CTPOUTEIHCTBE 00BEKTA,

— OMpeNenuTh MUHUMAIBHYIO BRICOTY HCTOYHHKA BBIOPOCOB B aTMOchepy;

— paccuuTath 3arps3HeHne aTMoc(hepbl BLIOpOCaAaMU OJJMHOYHOTO NCTOYHHKA,;
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paccuuTaTh 3arps3HeHHe aTMoc(ephl BRIOpOCaMH OT TPYIIITBI HCTOYHUKOB;
onpenenuts [1J]IB (BCB) npenmnpusitus;
OTIPEACTUTh IKOHOMUYIECKYIO 3(P(EKTUBHOCTh MPUHATHIX B MPOEKTE MPHPO-

JIOOXPAHHBIX MEPOIPUSITUH;

MPOU3BECTH OIICHKY MPEIOTBPAILICHHOIO yiliepOa i OKPY>KaoIIe cpeibl;
paccuMTaTh IJIATy 3a BEIOPOCHI B aTMOC(Epy OT CTAIMOHAPHBIX HCTOYHUKOB;
paccuMTaTh IUIATy 3@ BEIOPOCHI B aTMOC(hEpy OT NEPEABHKHBIX HICTOYHUKOB;
paccuMTaTh IUIATy 3a pa3MELIEHUE OTXO0/I0B;

paccuMTarh IUIaTy 3a cOpPOC 3arpA3HSIOIIMX BEIIECTB B IOBEPXHOCTHBIE U

IIOA3C€MHBIC BOABI,

HUU.

paccuMTaTh CyMMBI BO3MEIICHUS yIIepOa 3a CHOC KHU3HECIIOCOOHBIX pacTe-
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