CucmeMbl onoeeweHUsi U ynpaeseHuss 3eakyayueli — Kpumepuu ebi6opa o6opydoeaHusi u
pexkoMeHOayuu npu nPoeKkmupoeaHuu.

OpaHom 13 BaxkHenwmnx cmctem 6e30nacHOCTM Ha NtoboM 0bbeKTe ABNAETCA CUCTEMA OMOBELLEHNS U
ynpaBneHus aBakyauuen nogen (COY3), oCHOBHOE Ha3Ha4YeHNe KOTOPON — CBOEBPEMEHHO NepeaaTh MoaaM
MHGOPMaLMIO O BO3HMKHOBEHMM NOXapa 1 cnocobcTBOBaTh peanv3auny nnaHa aBakyauum nigen ¢ obbekTa ¢ Tem,
4YTOObI COXPaHUTb UX KU3Hb N 300POBbLE.

Kak nokasbiBaeT onbIT 06LEHMS C UHXEHEPAMU-NPOEKTMPOBLLMKAMN CUCTEM MPOTMBOMOXaPHOW aBTOMaTHKK, B
npouecce npoektupoBaHnss COY3 y 60MNbLIMHCTBA M3 HUX BO3HMKAIOT CreAyloLine OCHOBHbIE 3aTPYAHEHUS:

= onpeaeneHne Tuna COY3 u BbIOOP CTPYKTYPbI CUCTEMBI;

= onpegeneHue coctaBa peannsyembiX MOyHKLNN;

" MpaBurbHbIA BbIBOP TEXHUYECKNX CPEACTB M UX NOCNeayoLLee CornacoBaHue;

= pasmelleHune (paccTaHoBKa) onoBeLLaTenen u Bolbop HEOH6XOAMMOM MOLLHOCTM BKIMIOYEHUSA 3TUX

onoseLlaTenen;
= pacyeT eMKOCTM aKKyMYNsTOPHbIX 6aTapein pe3epBHbIX MCTOYHUKOB NUTaHUS;
= pacyeT ceyeHus kabenen ons NMHUIA onoBeLlaTenen ¢ y4eToM pacnpeaeneHHon Harpy3km 1 T.0.

B aToli cTaTbe Mbl MoNbITaeMcst 06CyaAMTb HEKOTOPbIe 0COBEHHOCTM NoCcTpoeHuss COYD, yunTbiBast «TOHKUE»
MOMEHTbI NpK Bbibope 06opyaoBaHUs, a TaK e PacCMOTPUM pekoMeHaaUMn ANs NpaBUIIbHOMO NMPOEeKTUPOBaHUS,
MOHTaKa 1 3KCMyaTaumMm CUCTEM OMOBELLEHUS 1 ypaBrieHnsl 3Bakyalunen.

Wmak, yem pykoeodcmeoeambcsi Ipu npoekmupoeaHuu COY3?

Mpexae Bcero, npu onpegeneHun Tuna COY3 u Boibope obopyaoBaHns Ans ee NPOEKTUPOBaHUSA
Heo6Xxo4MMO PYKOBOACTBOBATLCA HOPMATMBHBIMWU JOKYMEHTaMN, YTBEPKAEHHLIMW B YCTAHOBNEHHOM 3aKOHOM
nopsigke. B nepsyto ouepenp 310 HIMNB 77-98 ycTaHasnumBatoLwme obLme TexHnveckme TpeboBaHns K TEXHUYECKNM
CpeAcTBaM OrMoBeLLEeHMs U ynpaBneHus aBakyauunen n HIMNb 104-03 ycTaHaBnmBatLme TpeboBaHMs NoXKapHOW
©esonacHOCTM k cucTemMam OMOBELLEHMS N YIpaBNeHUS aBaKyaumen, a Tak xe Tunsl COY3 ¢ onpegeneHmem
nepeYHs 34aHuin nognexallmx oCHalLEeHU TakuMu cuctemamun. TpeboeaHusi Hacmosiwux HOpM rnpu ebibope
obopydoeaHus u MPoeKMupo8aHUU cucmem ornosew,eHusi ses1s7Iomcsi obss13amesnibHbIMU!

HeTt HeobxognmocTu pacnucbiBaTh cneumanbHble MeTOAMKN UKW co3aaBaTb KOMMbIOTEPHbIE NPOrpamMMbl B MOMOLLb
no onpegenexuto TunoB COY O anga KOHKpeTHbIX kateropun obbekToB. HIMNB 104-03 gocTtaTtoyHo YeTko onpegenset
UX TWNbl, HeO6XOANMO MNKWLLBb BHUMATENBHO U3YYNTb AAHHbIA JOKYMEHT.

B 3aBncrmocTu oT byHKUMOHaNbHbIX Xxapaktepuctnk, COY3 pasgensiortcsa Ha 5 (nate) Tunos. MHdopmaums o
BO3HWKHOBEHWUW Noxapa 1 HeobxoaumMoCTu 3Bakyaumm MOXeT nepeaaBaTbCs B BUAE 3BYKOBbIX U CBETOBbIX
curHanos (COY3 1-ro n 2-ro TMNOB), peYeBbIX NHCTPYKLUIA 1 CBETOBbIX cTaTndecknx curHanos (COYD 3-ro, 4-ro un 5-
ro Tunos). B psge cnyyaes COY3 gosmkHa He TONMbKO nepegaBaTh CUrHarbl ONOBELLEHNS, HO U YNPaBnsaTb
AVHaMWYEeCKMMUY 3BaKyaUMOHHbIMY 3HakaMu 6e30nacHOCTU U ocBelleHneM, pa3bnoknpoBaTb 3BaKyaLOHHbIE
BbIXOAbI 1 T.M.

COY3 1-20 u 2-20 muna (cnocob onoseujeHusi — 38ykoeoli, ceemoeoli):

Ons 6onbwnHCTBa HeBonbLINX 1 cpeaHux 06bEeKTOB, HOpMamM NoxkapHon 6esonacHoOCTM onpegeneHa
yctaHoBka COY3 1-ro n 2-ro tuna. OnoBeLlyeHve 1 ynpasneHme dBakyauunen nogen npu noxape Ha Takux obbekrax
OOMMKHO OCYLLECTBNATLCA NOAAaYeN 3BYKOBbIX U CBETOBbLIX CUTHaNoB BO BCE NOMELLEHUS 34aHMs C NOCTOSAHHbBIM UNn
BpeMeHHbIM npebbiBaHneM nogen.

B psge obocHOBaHHbIX crnyvaeB, Ha HebomnbLUMX 0ObEKTaX, B Ka4ecTBe YCTPONCTB ynpasrneHns B COY 3 gaHHbIX
TUMOB MCMONb3YIOTCS AOMONHUTENbHbIE BO3MOXHOCTW KOHTPOSbHbIX NMaHenemn curHansaumn, Ho, Kak npaBuiio,
MOLLHOCTU ANsi MMTaHUs NpMbopoB OMoBeLLeHNs Y BONbLUNMHCTBA Tak1x NaHenewn orpaHuyeHsl. IHorga ans
OCYLLEeCTBIEeHMS PYHKLUA ONOBELLEHUSI UCMONb3YIOT UCTMIONHUTENbHbIE pPene KOHTPOSbHbIX NaHenen (B kavyecTse
CcXeM ynpaBneHust) n 6ecnepeboiHble 6M10KM NUTaHWS (B KavecTBe NpMOOPOB, NUTAKOLLMX LUNeidbl onoBeLLaTenem).
Ho 1 B TOM, 1 B ApyromM criy4ae HeobxoamMMo MOMHUTB O BbINOSIHEHWUN 0bs3aTenbHbiX TpeboBaHui HIMB -
OCyLLeCTBNEeHNE OYHKUUL annapamHoO20 KOHMPOJIsi UeJsIocmHocmu JIuHUl (wnelighoe) onosewjamernetl, a
TaKKe 0 KOHTponMpyemMon paboTocnoCOBHOCTH YNPaBNSIOWNX U NMUTAIOLNX YCTPOMUCTB. BO3MOXHO, HE4OCTYNMHOCTb
UnNn HegocTaTovHOE agpecHoe pacnpocTpaHeHe MHdopmauumn o Hannune Ha POCCUINCKOM pbIHKE NoXKapHOW
©e3onacHoCTU cneymnanbHO pa3paboTaHHbIX 1 CepTURULMPOBaHHbIX Npubopos ynpasnenus ana COYS 1-ro u 2-ro
TMMNOB 3aCTaBNSAMNO NPOEKTUPOBLLMKOB NCMOMb30BaTh Takne CroXHbIe U MOPOoN HecornacyemMble cxembl. CerogHs B
9TOM HeT HeobXx0OMMOCTHU, TaK Kak CyLLLEeCTBYIOT rOTOBblE peLleHus - cneumanbHo pa3paboTaHHble Hegoporne



YyCTPOWCTBA, Hanpumep, npubop ynpasneHuns PS 12/24-8 Bbinyckaembin komnaHuen Wheelock Inc. n
NpeacTaBnsoLWLni COBON 3aKOHYEHHYIO CUCTEMY OMOBELLEHNS CO BCEMU HeobxoanmbiMmn Ans COYD 1-ro n 2-ro
TUNOB (PYHKLMAMU, 8 UMEHHO:
"  [MTaHWSA 1 yNpaBneHns 3ByKOBbIMU, CBETOBbIMM U KOMBMHMPOBAHHBLIMY OMNOBeLLaTeNsMu ¢ annapaTHbIM
KOHTPONEM LIeNOCTHOCTW NUHMIA (LunendoB) onoseLlaTenen ¢ BbIBOAOM MHGOPMaLIMM COCTOSIHUS,
" aBTOMAaTM4YECKOrO NEPEKIIIOYEHNS SMNEKTPONUTAHUS C OCHOBHOMO Ha pe3epBHOE C BbIBOAOM MHOpMaLnn
COCTOSHMS;
" [MTaHWS 1 yNpaBneHUs 3NEKTPOMAarHUTHbIMU 3aMKaMyn aBapUNHbIX BbIXOAOB;
"  KOHTPOJS M AMArHOCTMKMN COCTOSIHNS COBCTBEHHOIO G610Ka NUTaHUS U BCTPOEHHOrO 3apsaHOro yCTporucTBa Ans
aKKyMynsiTOPOB;
"  KOHTPOJS 3apsiaKM akkyMynsiTOpHbIX baTtapen;
" MOSIHOrO KOHTPONs paboTocnocobHOCTM BCEX Y3MNOB BXOASALUMX B €0 COCTaB, C BbIBOAOM UHOPpMaLnM O
HencnpaBHOCTMW.

Mcnonb3oBaHue gaHHoro npubopa 1 nogobHbIX eMy YCTPONCTB NONMHOCTLIO YAOBMEeTBOPSAET TpeboBaHUAM K
TexHuyecknm cpegcrteam onoseleHus (HIMNB 77-98) n k COY3 1-ro u 2-ro Tunos (HINB 104-03) u rapaHTUpyeT CcTO
MPOLEHTHYI0 COrNMacoBaHHOCTb C NMOObIMU KOHTPOSbHBIMW NaHENAMW CUrHanu3aLmMm n onoseLuaTensamm ¢
HanpsbkeHnem nutaxdmsa 12 nnmn 24 VDC.

Mpw BbIGOPE 3BYyKOBLIX onoseLlatenen Ansa COY3 1-ro u 2-ro TMNOB, HEOBXO0AMMO NOMHUTb, YTO CUrHanNbI
OMOBELLEHNS NPU NoXape A0MKHbI OTNNYATLCA MO TOHANBbHOCTU OT 3BYKOBbIX CUrHAMNOB APYroro HasHayeHus (n.3.24
HIMB 104-03). Takke BbiOMpas TOT UM MHOWM ONOBeLLaTeNb, B NEPBYIO 04Yepeab criedyeT paccMaTpuBaTth He ero
CTOMMOCTb, @ ero XxapakTepuUCTUKX, KOTOPbIE KaXadblN yBaxarLlmin cebs nponssognTens npunaraeT K CBOeMy
n3genuvio B BuAe nacnopra, a He TOMNbKO MHCTPYKLUMKM MO ero ycTaHoBke. Hapsay ¢ Takown BaXHON XxapakTepuCTUKON,
Kak 3ByKOBOE AaBrieHne, KoTopoe obecneynsaeT 3ByKOBOW onoseluatens (MogpobHO 06 aToN xapakTepucTuke CM.
HWXe), cnegyeTt 06paTUTb BHYUMaHME Ha TOK NOTpebneHns aToro yCTponcTBa, Tak Kak 6onblume Toku noTpebnexHuns
onoseLLaTenen B 3Ha4MTENBHON Mepe MOryT YBENUYNUTb S3HEPrOEMKOCTb CUCTEMbI. ITO B CBOK O4Yepenb OTpasnTcH
1 Ha aHepronoTpebneHnn COY3, n Ha eMKOCTM akKyMyfMSTOPHbIX BaTtapewn, U Ha cevyeHnn NuTarLmx kabenen, 4To
Hen3bexXHO 1 AOBOMbHO BHYLLIMTENbHO YBENNYUT CTOMMOCTb BCEN CUCTEMBI B LIESOM.

B kayecTBe CBETOBbIX OMOBeLLATENeN Yalle BCero UCnonb3yoTcs cBeToBble Tabno «Bbixoa» n cBeToBblE
ykasaTenu «HanpasneHue ABMxXeHus». X NpyMeHeHne Tak Xe >XeCTKO pernaMmeHTMpOBaHO HOpMamu MoXapHon
6esonacHocTu. B psge cnyyaes, HeO6X0AMMO NCMOMNBb30BaTh HOBbIE A1 HALLEro PbiHKAa U HEe COBCEM eLle
«MPWPKUBLLMECH» CBETOBbIE MUratoLme onoseLlaTenm (CTpob-BCNbILLKN), aKTUBHO MPUMEHSieMble B Pa3BUTbIX
cTpaHax Esponbl n Amepukn. OHM HeobxoauMbl, Npexae BCero, TaM, rae MoryT NpoXunsaTtb, NPOBOAUTbL CBOW AOCYT
UNN HaXOANTBCA UHBaNWAbI NO CAyXy WUINW TaMm, rAe U3-3a OYEHb BbICOKOIO YPOBHS LyMa UCMONb30BaHUE 3BYKOBbIX U
peyeBbIX onoBeLarenen manoadeKkTMBHO. Tak e HeobXxoanMO yUnTbIBaTb, YTO B YCIOBUSAX 3a4bIMIIEHHOCTH
06blYHbIE CBETOBbIE OMOBELLATENN B CUYy CBOUX OCOBEHHOCTEN YTPaumMBaoT CBOK PYHKLMOHAMbHY Harpy3Kky u
€0VHCTBEHHOE YTO MOXET yKa3aTb MyTb 3BaKyauum 3TO CBETOBOM CTPOBOCKONMPYOLWNIA OnoBeLLaTenb.

COY3 3-20 u 4-20 u 5-20 munoe (cnocob onoseuwjeHus1 — peyeaoll, 38yKoeol, ceemoeoll):

Mpwn npoektupoBarum COYD 3-ro, 4-ro n 5-ro TMNOB HEOGXOANMO MOMHUTL, YTO 3TN CUCTEMbI OTHOCATCS K
aBTOMaTU3MPOBaHHbLIM, TO €CTb - MMaBEHCTBYIOLASA POSib NO akTUBaLMK U YNPaBrieHNo CUCTEMON OMOBELLEHNS
oTBeAeHa aBToMaTuke! AKTMBaLUMSa CUCTEM MPOUCXOAUT OT KOMaHAHOrO MMMNybca, (POPMUPYEMOro aBTOMaTUYECKON
YCTaHOBKOW NOXapHOW curHanm3aumm unu noxapoTtyerums (n.3.3 HIMB 104-03) unun ¢ nOMOLLbIO pyYHbIX
ussewatenen (n.3.4 n 3.6 HMNB 104-03), npnyem HoBble TPeBOBAHMSA UCKITIOYAIOT UCMONb30BaHME B KayecTBe
nocnegHux, obblyHble BbITOBLIE NEepeknoYaTenn 1 Apyrue HecepTndULMpoBaHHbIe yCTponcTea. Ponb Yyenoseka B
yNpaBneHnun TakuMm cucTemamm cBeeHa K MUHUMYMY, YTO UCKITOYaeT Tak Ha3biBaeMbIl «HENTOBEYECKUN hakTopy.

B COYQ3 3-ro 1 4-ro 1 5-ro TMnoB o4HMM 13 OCHOBHbIX CMOCOOOB OMOBELLEHUS ABNSETCS peyeBon - Nepeaavda
crneymnanbHo pa3paboTaHHbIX TEKCTOB, NPEAOTBPALLAOLLNX NaHUKY, CNOCOBCTBYOLWMX 3EKTUBHOMY NPOBEAEHUIO
3BaKyauumun. TeKCTbl 3apaHee 3anMcaHHbIX COOBLLEHNI JOMKHBLI coaep)aTb MHpOpMaLMIO He TOMbKO O
HeOoOXOAMMOCTU 3BaKyaLun, HO 1 O NYTSX 3BaKyaLuu, HanpaBneHUN ABWKEHUS U APYrMX AENCTBUAX, HanpaBeHHbIX
Ha obecneyeHne Ge3zonacHocTy nogen. Mpu 3Tom, NPU BOSHUKHOBEHWM YTPO3bl 300PO0OBLI0 U XKMU3HW MOAEN, cuctema
[OMKHa UMEeTb BO3MOXHOCTb OHOBPEMEHHOW Nnogayn HeobxoamMmon nHopMaLmMmn B pasHble 30HbI OMOBELLEHNS U,
4YTO CaMOe BaXKHOE — OCYLLECTBUTb aBTOMAaTUYECKYIO KOPPEKTMPOBKY COOBLLIEHN O CMEHe nyTen 3Bakyauuu, B
Cny4yae HewTaTHOro u3MeHeHns 0o6cTaHoBkM npu noxape. COY3 3-ro, 4-ro 1 5-ro TMNOB AOJMKHbI ObITb TakK e
CHabXeHbl QYHKUNSIMU MUTAHUA 1 YNPaBIIEHUS 3BYKOBbIMW, CBETOBBIMW 1 KOMOMHMPOBAHHBLIMM OMOBELLATENAMU, a
Tak e PyHKUMEN NUTaHNS 1 YNPaBIEHNS 3NEKTPOMarHMTHbIMU 3aMKaMn aBapuUNHbIX BbIXo4oB. [1oaToMy npu
BbliGope npnbopos ynpasneHns gnsa COYD 3-5 Tunos HEOBXOAMMO NOMHUT:



* KoHmponupoeambcsi 00/mKHbI He MOJIbLKO JITUHUU (wnelighbl) peyeabix onoeeuwjameriell, HO U JIUHUU
(wnelighbl) ceemogo20 U 38yK08020 Oro8ewW,eHUs!!

JTlobas cnctema onoselleHust, ucnonb3dyemas ansa cosdgaHma COY3 3-ro, 4-ro n 5-ro Tmnos Tak xe kak COY3 1-ro u
2-ro TMnoB, cornacHo TpeboBaHuem HINB 77-98 pomkHa ocTaBaTbCA NONHOCTLIO paboTocnocobHom npu
nponagaHnMn «OCHOBHOIo» NMUTaHUA. I'Ipm 3TOM OHa AO0JNKHa aBTOMaTU4eCKn I'IGpGI7ITI/I Ha aBTOHOMHOe,
CUTHanNM3upysi onepaTopy 0 CMEHE PEXUMA U NMPU BOCCTaHOBNEHUN NUTAHNS BEPHYTLCS B CBOE «HOpMasibHOE»
cocTosiHMe, 6e3 Bblgayvmn NoxHbIx cpabaTeiBaHuid. NMoaToMy npu npoektuposaHum COYJ 3-ro, 4-ro n 5-ro Tunos
ybegutecn, 4YTO Npegnaraemoe Bam o6opyaoBaHvne noaaepxMBaeT AaHHble TexHUYeckme TpeboBaHust, n
COOTBETCTBEHHO MMEET B CBOEM COCTaBE CneumarbHble YCTPONCTBA AN KOHTPOMSA U 3apaaky akkyMynsiTOPHbIX
GaTapen.
Cucmembl MHO2UX npou3eodumerieli, u3 npedcmaesieHHbIX ce200Hs1 Ha Pocculickom pbiHKe cMmesio
3asiesieHbl, Kak cucmembl ornoeeuw,eHusl, Ho Jluwb eGUHUYbI U3 HUX coomeemcmeayiom mpebogaHusim
noxxapHou 6e3zonacHocmu, npedbsiesnsieMbIM K T0G06HOMYy o60pydoeaHuto, a 3Ha4um, sieJIsIFomcsi
makKoebIMUu.

CtpykTtypa COY3 M 30HaNnbHOCTb.

Ctpyktypa COYD gomkHa paspabatbiBaTbCs C TeM, UTOObI peanu3oBbiBaTh NiaH 3Bakyaunn fnogen npu
noxape. NnaH aBakyauumn — 3To He NPOCTO NPUBbLIYHASA BCEM CXeMa, pacnosioKeHHas, Kak NpaBuno, Ha CTeHax B
Kopugopax 1 BECTUOHONSAX, a CEPbE3HbIA TEXHNYECKUIA LOKYMEHT, KOTOPbIN cneumansHo paspabaTbiBaeTca Ang
Kaxxgoro obbekTa Ha cTagum obcrnegoBaHMs Uy Ha ctagum npoekTupoBaHus «lpoekT». bonee nogpobHo
03HAKOMUTLCA C NOpPsAAKOM paspaboTku cTpykTypbl COYD 1 coctaBom fokymeHTa «[naH aBakyauumn» MoXxHoO B [3].

Mpu npoektuposaHum COY3S Heob6Xx0aMMO NOMHUTBL, AN Yero COBCTBEHHO HyXXHa 3Ta cuctema -
CBOEBPEMEHHOE OMNoBeLLeHMe Noder O noxape v ynpasneHue ux asnmkeHmem B 6e3onacHyto 30Hy.
HeobocHoBaHHOe ycrnoxHeHue cTpykTypbl COYD MOXET NpMBeCTM K TOMY, 4TO He ByaeT obecneyveH OOMKHbIN
YPOBEHb HaAEXHOCTU, N CUCTEMA OKaXeTCsl HepaboTOCNOCOBHOW B KPUTUYECKUIA MOMEHT.

Ha npakTvke npuxoguTcst cTankmBatbCs C KenaHWem NpoeKTUPOBLUMKOB CTPouTb pedeBblie COY3 ¢ GonbLunm
KONMMYeCTBOM 30H OnoBeLleHnsi. XoyeTcsa 06paTtnTb ocoboe BHUMaHWe, YTo 3o0HanbHoe noctpoeHne COY D JOmKHO
ObITb YeTko 0b6ocHOBaHO. CrneayeT NOHMMAaTb, YTO 30HbI OMOBELLEHMS O NOXKape U 30Hbl TPAHCNSALMUN — 3TO COBCEM
He ofHO n To Xe. Ecnn B cuctemax 3BykoBoro obecneyeHms (cuctemax TpaHcnauum) Heo6Xo4MMYHO 30HaNbHOCTb
MOXET onpeaensATb 3aKasunk U KONUYECTBO 30H OrpaHMYMBaETCs TONbKO ero paHTasnen n uHaHCOBbLIMA
BO3MOXHOCTsIMMK, TO B COY D konnyecTBo 30H MOXET ObiTb YBENIMYEHO TONBKO B ABYX 0OOCHOBAHHbIX CIy4asx:

" HEeBO3MOXHa OAHOBpPEMEHHas 9BaKkyauus Bcex niogen ¢ obbekta u, noatomy, HEOBXOAWMO ocywwiecTBnsaTb

nooyepenHoe OrnoBeLLeHne Maen B pasHbiX YacTax 34aHus;
" C uenbio NpedoTBpaLleHns NaHuKM 1 NoAroToBku k aBakyauun HEOBXOAWMO B nepByto ovepedb onoBeLlatb
nepcoHan obbekTa, OTBETCTBEHHbIV 32 6€30NacHOCTb, Y TONBbKO 3aTEM — BCEX OCTalbHbIX.

HeobocHoBaHHOE yBenM4eHne KonmyecTsa 30H ONOBELLEHUS NPUBOAUT K YCNOXHEHUIO anropntMa aBakyaumm
nogen nNpuy noxape, 3HavyMTensHO yBenmMYMBaeT 3aTtpaTbl HA MOCTPOEHWE TakoW MHOrO30HHOW CUCTEMbI U MPU 3TOM
BpAg Nn 6yaeT BbICOKO3I(PEKTMBHBLIM JaxXe Npu MNONTHOCTLI0 aBTOMAaTM3NPOBaHHOM Npouecce ynpasneHus. YTo xe
rOBOPUTb O TAKOM fOGMMOM B NMPOLLIIOM XXeNaHMU MHOMMX NPOEKTUPOBLLUKOB CO3aBaTb MHOro3oHHble COYJ
nucnonb3y4, No aHanormmn ¢ TpaHcnauuen, gucneTyepckme NynbTol AN ynpasneHus onoselleHveM? Npeacrasbte
cebe, Hanpumep, COYD Ha 32 30HbI ONOBELLEHUS C PYYHbBIM YNpaBieHNEM, Koraa y avcneryepa ycTaHoBeHa
TpaguLMOHHas BbIHOCHas MUKPOOHHAsi CTaHLMA C COOTBETCTBYHOLLMM KONTMYECTBOM KHOMOK. [onpobyiTe
NoAcYMTaTh BO3MOXHOE KONMYECTBO BapMaHTOB, KOTOPOE OO/MKEH YMETb «NPOUrpbiBaThy AucneTtyep Ha nogobHom
KMHCTPYMeHTe»? byaeT nn OH B COCTOSAHMM BbICTPO 1 6e30WmnMbo4HO 0TpaboTaTh HYXHbIV (OAWMH U3 MHOTUX)
anropuTM OMOBELLEHNS B YCIIOBUSAX Ype3BblyanHoM cuTyaunn? Jaxe ecnu npegnonoxuTb, YTO TEOPeTUYECKM ITO
BO3MO>HO Npu AOMKHOM YpOBHE MOAroTOBKM AMcneTyepa, 3agantecb BONPOCOM - CKOMbKO BPEMEHW U YCUMUI
HY>KHO NOTPaTUTb Ha ero NOAroToBKy? A Ha CMEHY U3 HeCKOmnbKMX agncnetyepos? [NpodeccrnoHanbHble HaBbIKKN
HY>KHO OTpabaTbiBaTb NMOCTOSIHHO, COOTBETCTBEHHO, HEOOX0AMMA Nepuoanyeckass TPEHUPOBKA B YCIOBUSAX
«NpUBNMKEHHBIX K 60EBBLIMY. Ha NpakTuKe 3TO BCE MOXET BbIIUTLCS B CEPbE3HbIE (PMHAHCOBbLIE U BPEMEHHbIE
3aTpaThl, W, Kak cneacTeue, NpUBEAET K 0TKa3y OT NoaroToBku nepcoHana. Ntor oguH — COY3 Bpoge 6Obl 1
CYLLLECTBYET, HO BOT paboTaeT Unn HeT - He MOXET cKa3aTb HUKTO....

MHorga npuxoguTcs cTankuBaTbCs C TakUM SBREHUEM, KOoraa 3aka3vmku XOTAT UCMOMNb30BaTh PECYPC peyeBom
COYQD B KayecTBe TPaHCIALMOHHO-MY3bIKarbHOM CUCTEeMbI 3ByKOBOro obecnedenuns 3gaHust. CoepemerHble COY3
No3BOSISOT B NOSMHOW Mepe peann3oBatb 3T TpeboBaHusa. Ho uHorga coBmelleHmne aTux yHKUUA JOXOAMT 0
abcypaa. Hanpumep, korga B Ka4yecTBe peyeBbiX ONOBeLLaTenen nbiTaloTcs NCNonb3oBaTh abOHEHTCKME yCTPOMCTBA
C perynstopamu rpoMkocTu. YTo kateropmyecku 3anpeweHo (cm. n. 3.23 HIMB 104-03). B HekoTOpbIX cry4asix ans
perynnpoBKM rPOMKOCTY OMOBeLLaTenen NCNonb3yT aTTeHaTopbl CO BCTPOEHHbLIM pere, KOTOpoe OTKMYaeT
aTTeHaTop B Cny4vae akTuBauum CUCTEMbI onoBeLleHns. Ho Torga Bo3HMkaeT BONpoc, kakum obpasom byget
KOHTPONMpPOBAaTbCS LEeNOCTHOCTL NMHMK onoBeLlaTenen? HenocpegcTBeHHO A0 onoBellatens nnv go pene? U kak
KOHTPONMpPOBAaTh NMHUIO yNpaBrneHus aTUM pene, a Takke UCNPaBHOCTb 3TOro ycTponctaa? Tak CTOUT N NblTaTbCs



obbeanHAaTb CUCTeMy onoBeLleHna c pa,El,I/IOTpaHCJ'IHLI,MOHHOVI CEeTblo 3JaHuA. BO-I'IepBbIX, 3aTpaTtbl Ha
ocyLlecTBlieHne Takon 3agayum MOTyT NpeBbICUTb CaMy CTOMMOCTb pa,EI,IAOTpaHCJ'IﬂLIMOHHOIZ CeTn n, BO-BTOpPbLIX,
HaLEXXHOCTb CUCTEMbI ONOBELLEHNS B 3HAYUTESNBHOW CTEMNEHN 6yp,eT CHMXeHa, a 0 COOTBETCTBMN HOPMATUBHBLIM
TpGﬁOBaHVIFlMVI MOXXHO TOJ1bKO AoragbiBaTbCA.

Pac4yem kosniuyecmea u 6bl60p MOUWHOCMU 8KJTHO4YeHUsI 38YKO8bIX U pe4Ye8bix onoeseuwjamernell.

OCHOBHOW TPYAHOCTBIO NPY NPOEKTUPOBaHUN CUCTEM OMOBELLEHUSA ABMSIETCSA NPaBUITbHbIN NO460p
KOnM4ecTBa, MOLLHOCTY BKITOYEHUS M ONTMMAarbHOE pacnosioXeHVe onoBeLaTenemn B NOMELLEHNSIX.

MecTta ycTaHOBKM onoBeLlaTenen AoMKHbI BbIbnpaTbCcs He 13 pacyeTa yaobcTBa MOHTaXa Uy An3anHepCcKnx
coobpaxeHun, a n3 pacyeTa JOCTMKEHUS MaKCUMaribHOW ChbILLMMOCTU 1 pa3bopynBOCTM NepegaBaemMon
uHpopmaumn. He 6yaem BoaBaTbCHa B TEOPUIO pacnpoOCTpaHEeHUS 3BYKa U YCTPOMCTBA YenoBeveckoro yxa. Ckaxem
nvWb, 4TO Hambornee BOCNPUHUMAEMbIN YEMOBEYECKMM YXOM YacTOTHbLIV AManasoH peyn HaxoauTcs B npegenax ot
400 Ny oo 4 klMu. INMoboe paclumpeHre aToro guanasoHa, 0Co6eHHO B 06nacTu HU3KMX YacToT, pearnbHo yxyalaeT
pa3bopumBOCTL NepegaBaeMon MHpopmaumn.

BbiGop konuyecTBa 1 MOLLHOCTU BKIOYEHMS OMOBeLLaTenein B KOHKPETHOM NMOMELLEHMN HAMPSAMYI 3aBUCUT
OT Takmx OCHOBHbIX NapaMeTPOB Kak: YPOBEHb LLUyMa B MOMELLEHUN, pa3Mepbl MOMELLEHMS 1 3BYKOBOE AaBlieHMe
yCTaHaBnvMBaeMbIX OrnoBeLLaTenen.

O4eHb 4acTo ypOBEHb FPOMKOCTM 3ByKa, W3My4aemMoro onoBeLLiaTernieM, acCoLUMPYETCS C 3MeKTPUYECKOn
MOLLHOCTbKO €0 BKIOYEHUS B TPaHCMAUUOHHYIO NMHUI0O — 3TO COBCEM He TaK. [POMKOCTb 3Byka 3aBUCUT OT
YPOBHS 3ByKOBOrO AaBleHus, KOTOpoe MOXeT obecneuntb onoseLlaTens (4acto ucnomnb3dyetcs obo3HaveHe SPL —
abbpesunaTtypa oT aHrnossblyHOro «sound pressure levely). EgnHuuen mamepeHns aToro napameTtpa siBnseTcs
Aeumnben (ab). XapakTepucTUKON Kaxkgoro onoBeLLaTens ABnseTCs ypoBeHb 3BYKOBOIO AaBMEHUS, MU3MEPEHHbIN Ha
paccTosiHUM 1M NO OCK M3NyYeHUs.

OHepreTMyecKkon XapakTePUCTUKOW OrnoBellaTensi sIBNSeTCA MOLUHOCTb, KOTOPY OH noTpebnser ot
TPaAHCNSAUMOHHOW NMHUKM (MOLLHOCTb BKMOYeHus). BoT oHa To u uamepsetca B Barttax (BT). OtoT napametp
ncnonb3yeTcs, B NEPBYO o4epeb AN Toro, YTobbl paccuntaTe HEOOXOAMMY MOLLHOCTL YCUNUTENS.

[MoHATME O TOM, YTO FPOMKOCTb 3BYKa HanpsiMyto 3aBUCUT OT MOLLHOCTM onoBeLlaTens, olwmbo4Ho.

Mpu BbIGOPE MOLLIHOCTU BKIIOYEHWS OMOBELLATENEN OCHOBHBIM NapaMeTpoM SABISIETCS 3BYKOBOE aBMEHMe,
KOTOpoe OH obecneymBaeT Ha 3Ton MoLHOCTU. CeroaHs Ha pbiHKE CyllecTByeT OonbLUoN BbIGOp onoBeLlaTenen, u
BCE OHU MMEIT pasnmyHble, NPUCYLLME TOMNBKO UM Xapaktepuctuku. Kak npaeuno, pvpmMa nponssoguTens
yKasbiBaeT 3TU XapakTepUCTUKW. VIHOrga nponsBoauTenm He NPeaoCTaBnsAloT 3TU AaHHbIE UK YKa3biBalOT UX HE B
nonHom obbveme. OcTaeTca HageATbCS, YTO XOTS Obl TO, YTO OHM AAlOT, COOTBETCTBYET AENCTBUTENBHOCTMU.

lMepBoe C 4Yero CTOMT HaYMHaTbL pacyeTbl — 3TO ONpeAerneHne YpoBHS 3BYKOBOIO AaBreHMs NOMe3HOoro ayamuo
curHana, Kotopbl ormkeH ObiTb obecneveH onoBewaTensamMm B 3aLLmLLaeMOM NOMELLEHNN.
[ns aToro K 4ONyCTMMOMY YPOBHIO 3ByKa NOCTOSIHHOIO LWyMa B 3aliuaemMom NoMeLLeHnm Heobxoammo npnbasnTb
15 gb (n.3.15, 3.16 HIMB 104-03)

SPL (cym) = SPL (mym) +15 nb [b.1]

roe SPL (wyM) — AONyCTUMbIV YPOBEHb 3BYKa NMOCTOSIHHOIO LLyMa B MOMELLEHUN.

Heobxoanmo NoOMHUTbL, YTO D,OI'IyCTVIMbIIZ YPOBEHb 3BYKa NOCTOAHHOIO LWWyMa B NMNOMeLeHNAX pa3sin4Horo
Ha3Ha4eHnsa He ogmHakos. OH onpepgenaeTca nnbo nyTemMm samepos, nnbo nexods u3s CaHUTapPHbIX HOPM.
Hwxe npmeeeHbl cpeaHecTaTucTu4eckme gaHHble Ha YpOBHU LLYMOB.

Tabnuua 1
HasHauyeHune nomeleHUn TunuyHblie ypoBHHU
wyma L, aABA
= JleuebHble yupexaeHus 55 - 65

=  [OCTUHULBI
=  YyebHble 3aBeeHUs

=  Odwmcesl 65-70
= Cknagbl

*  AIMWHUCTPATMBHLIE YYpEXaeHNs
=  MarasuHsbl

=  PecTopaHsbl 70 -75
* Bok3sanbl n asponopTbl
=  CynepmapkeTbl

= [lpon3BoacTBO 75 - 80
=  CnopTuBHbIE U KOHLIEPTHbIE KOMMMEKCHI




PaccmMOTprM KOHKPETHbLI NpuMep:
Ham Heobxoaumo paccuntatb Kakoe KONUMYeCTBO peyveBbIxX ornoBellatenen notpedbyeTcs yCTaHOBUTL B TOProBOM
3arne, U Ha Kakyto MOLLHOCTb X HY>KHO BKITOUUTb ANsi o6ecnedeHns YeTkon crbilwmnmocTu cornacHo HIMB 104-03.
OnnHHa nomeweHus 30 M, wnpuHa 20, BbicoTa NOTONKA 4 M.
B 3aBncumocTu ot cnocoba ycTaHOBKM ONoBeLLaTenen CyLLecTBYOT pa3nuymsa B noaxoaax k pacyetam
onoBeLlaTenen.

MonbiTaeMcs paccMOTpeTb 3TOT BOMPOC Ha NMPMMEpPE peYeBbIX OnoBeLLaTenen, Npon3BoaMMbIX
amepukaHckon komnanuen Wheelock Inc, ¢ ncnonb3oBaHnem pekoMeHAaaLmMi KOMNaHUM Mo pacyeTy U pasmeLLeHNIo
onoBeLlaTenen.

Tabnvua 2. YpoBeHb 3BYykOBOro Agasnenus (ab) Ha paccTtogHum 1m

Modenb MOUWHOCMb 8KI/THOYEHUST 8 MPAaHCIISIUUOHHYIO JIUHUKO
onoesewamernsi | 0.125 0.250 0.5 1 2 4 8
E90 88,1 90,8 93,8 96 98,8 - -
NOTONOYHbIN
ET-1010 88 91 94 97 100 103 106
HaCTeHHbIN

lTomosnio4yHasi ycmaHoeka.
LWar -1
OnpedeneHue MOWHOCMU BKJIFOYEHUS onoseuw,ameJiel.
Heobxoaumblii HaM ypoOBEHb 3BYKOBOIO AaBIEHUS, KOTOPLIN AOMMKEH pa3BUBaTh OMNOBELLATENb B TOYKE
NpPOBOAMMOro U3MEPEHNst paccunTbIBaeTcs No opmyre:
SPL(on.)= SPL(cym.) - 20Lg(1/L) [h.2]
roe SPL(cym) — cm. [d.1]
20 — NOCTOSIHHbIN KO3 PNLNEHT
L — paccTosiHue OT onoBeLaTens 40 TOYKM U3MEPEHNSI.

Tak Kak B HalleM NoMeLLeHnmM BbicOTa NOTOfKa, Ha KOTOpoM ByayT yCTaHOBMNEHbI onoBeLaTenu, pasHa 4 M, To L =
4m. -1.5m = 2,5m (n.3.15 HIMB 104-03).
Tenepb, UCXx0AA U3 AaHHbIX, NpUBEAEHHbIX B Tabnuue 1, Hangem SPL(cym.)

SPL(cym) = SPL(wym) +15056

SPL(cym) = 85 gb
[MonyyeHHble 3Ha4YeHNs NoAcTaBuM B oopmyny 2.
SPL(on). = SPL(cym.)-20Lg(1/L)
SPL(on) = 8506 — 20Lg(1/2,5)
SPL(on) = 91,85 ab

MpounsBeas AaHHbI pacyeT, BbibMpaem 13 Tabnmubl 2 HE06X0AUMYI0 HAM MOLLHOCTb BKITIOYEHUS.
Onsa onosewarens E9OQ - atum 3HaveHmem byaget 0,5 Bt (93,8 ob)

LWar -2

OnpedeneHue He06x00UMO20 KoJludecmea ornoseuwjamesieli U Ux paccmaHoeBKa.

[aHHbI pacyeT BegeTcsa ncxods M3 gnarpamMmmbl HanpaeneHHOCTH (AUcnepcnm) NCNonb3yemoro onoseLLaTens.
B aToll cTaTbe Mbl He ByAeM HarpyxaTb YiTaTens cneumanbHbIMU TEPMUHAMU, U BOABATLCS B CNOXHbIE
aKkycTuyeckme pacyeTbl. Yallle BCero npomsBoanTeNsIMM OnoBeLLaTene NpeaocTaBnseTcss MeToAnKa Takoro

pacyeTta. PaccMoTpum npumep pacyeTta no meToauke npegocrasneHHon komnaHmen Wheelock Inc (Puc.1).

| 2h |
=X pamm
h
Puc.1

roe h — BeicoTa noTorika, a 2h — pacctosiHne mMexzay onoseLLaTensiMu.
Mnowaab 03By4YMBaHMSA O4HUM NOTOSOYHBLIM OMnoBeLlaTenem - S(omn), NPUMMEPHO paBHa
S(on)= 2h x 2h = 4h? [.3]
MoacTaBvB M3BECTHOE HAM 3HAYEHMWE BbICOTbI MOTOMKA, NOMYYUM:
S(on) = 4h?= 4x4%= 64 m?
Tenepb Mbl MOXeM paccuntaTtb Heobxognmoe Ham konmyecTso onoseluartenewn (N).
[Onsa aToro Hago nnowaab noMeLleHus (Snom.) pasgenuTs Ha Son.



N = S(nom) / S(on) = 30M x 20m/64Mm?
N = 600 m?/ 64m2= 9T

[na paccTaHOBKM NOTOMOYHbIX OMoBeLlaTene MoXHO pykoBoacTsoBaTbcsa Puc. 2

Puc. 2

NTorn nponsBegeHHbIX pacyeTos:

[ns obecneyeHnss HeO6XOAMMON CHbILLMMOCTMW, PaBHOMEPHOCTU 1 pa3bopynBOCTM CUrHAMNoOB OMOBELLEHWS Ham
HeobXxoaMMOo (Npu NOTOMNOYHOM yCcTaHoBKe) ycTaHoBUTh 9 onosellatenen E90 (Wheelock Inc) BkntoveHHbIMM
Ha 0,5 BT.

HacTteHHas ycTaHOBKa
lMpn HacTeHHOM yCTaHOBKE, pacyeTbl, CBsA3aHHblE C onpegeneHvemM Heob6Xxo4uMMOro  KonuyecTsa
onoseLlaTenen 1 MOLLHOCTU NX BKIIOYEHWS, HECKOSTbKO OTMMYATCA OT NpeablayLlero npuMepa.

3eykogoe ornoseuwjeHue
B kauyecTBe npumMmepa Bo3bMeM Hanbornee nonynsipHyto Modenb 3BykoBoro onosewatens AH-24WP (Wheelock Inc.)

Tabnuua 3. YpoBeHb 3ByKOBOro gaBneHus (gb) Ha pacctostHin 1m

Modenb lMonoxxeHue nepemMbIYKU
onoeewamesisi | MOWHOCMU 8KJ/THOYEHUSs
Hu3s. | CpedH. Bbic

AH-24WP 100 105 111

Bsi6op Heobxodumozo SPL(on).
Mepen Hamu cTONT 3adava — obecneynTb B 3alLMLLAeMOM NomeLLeHUnN ypoBeHb SPL(cym) = 85 nb

Lar 1

[ns BbluMCNeHMs nnowaam 03ByYMBaHUS OAHUM HacTEeHHbIM onosellartenem, ¢ ydetom n.3.21 HIMB 104-03,
Bocnone3yemcs popmynon (pekomengauusa Wheelock Inc.):
S(on.) = Lx (L/1,5) [dp.4]

roe L — paccTosiHue OT onoBeLlatens 4o AanbHen TOYKU U3MEPEHMS MO OCU OMoBeLLaTens.
(L/1,5) — wmpuHa o3ByuYnBaHus No ppoHTY onoseLLaTens.
Haxoaum 3HauyeHue L ansa kaxgoro u3 SPL(on) (Ta6nuua 3): ucnonbays [.2] SPL(en.)= SPL(cym.) - 20Lg(1/L)

SPL .) - SPL(on.

Bbluncnsiem L =1/ 10 » [&h.5]

Mpu SPL(on.) — 111 ab, L1 = 20 m.
Mpu SPL(on.) — 105 gb, L2 = 10 m.
Mpw SPL(on.) — 100 ab, Ls = 5,6 m.

Tenepb MCNONb3ys NONyYeHHbIE pe3ynbTaTbl, HAXoAMM S(on.),
npu SPL(on.) — 111 aB, S(on.)= Lix Li/1,5=267m2,
npu SPL(on.) — 105 gb, S(on.)= L.x Lo/1,5=67m?,
npu SPL(on.) — 100 gb, S(on.)= Lsx Ly/1,5=21m?,



Lar 2
OnpedeneHue Heo6xo0AUMO20 Koslu4Yecmea onoseuwjamernedl.

M3 nonyyeHHbIX Bbllle pe3ynbTaTtoB BUAHO, Y4TO Yem Bornblie SPL(on.), Tem 6onbliyio nnowagb ¢ HeOBX0AMMbIM
ypoBHeM SPL(cym.) onoBeLLaTenb CMOXET 03By4MTb. COOTBETCTBEHHO HaM NoTpebyeTcsa MeHbLLIEE KONMYECTBO
onoseLlaTenen.

N = S(nom) / S(on)

Ho He cTouT nogaaBaTtbCcs UCKyLLEeHMIO. Bo-nepBbIX, Tak kak pasHuua mexay SPL(wym) n SPL(cyMm.) goctaTouHo
oonbwas (15a6), a pasHuua mexagy SPL(wym) n SPL(on) ewe 6onblue n MoxeT cocTtaenaTb go 30-50 gb, 10
MOXHO cebe NpeacTaBuTb, YTO NOYYBCTBYET YENOBEK HAXOASALMNACS B HENOCPEACTBEHHON 6M30CTKM OT
onoseLlaTens Npy ero BHe3anHoOM BKMOYeHUN. BO-BTOPbIX, B 3aKpbITOM NPOCTPAHCTBE (MOMELLEHME) OYEHb CUTMBHbI
peBepbepaumoHHble npouecchl. PeBepbepaLMOHHbIN curHan, 0bpasyoLmMincst U3 MHOXECTBA OTPaXEHHbIX CUrHarnoB
C pasnuyHbIMN BPEMEHHbIMU 3aepXKKaMn 1 YaCTOTHOW OKPACKOW, HaknaAblBaeTCs Ha NPsSIMOW MONE3HbIN curHan,
pasmbIBaEeT 3BYK, AeMnaeT ero HeYEeTKNM, HEMPUATHBIM 1 Hepa3bopumBbiM. OCOBEHHO 3TO akTyanbHO ANg peyYeBoro
onoseLleHus. N Tpetbe, He NbiITaNTeECh NCMOMb30BaTh OMNOBELLATENN HA MNOMHYI0 KaTyLUKY, YTOObI «NpOBUTb» CTEHbI,
[OBEpU UNu CTEKINSAHHbIE NEPEropoaKkun, Npu aTom obecneunTb Tam HEOBXOOUMBIN YPOBEHb 3BYKa NogaBaeMomn
MHdOpMaLMK, y Bac BCe PaBHO HUYETO HE MOMy4nTCS.

Pe4eeoe onoeseujeHue

Tak kak pa3bopyMBOCTb ¥ PABHOMEPHOCTbL NogaBaeMon MHopMaLmMm B pe4EBOM OMOBELLEHMN NMEIOT peLuaLlee
3Ha4yeHue, TO NbITaTbCA OA4HMM MOLUHBIM OMoBeLLaTeNnem NepekpbiTb BCO HEOOX0AMMYIO NnoLaab NPocTo
HegonycTMMo. Ha 6onblunx nnowansax, Ans JOCTMKEHMS XOpoLern pa3bopymMBOCTU U paBHOMEPHOCTK, TpebytoTcs
pacnpegeneHHble CUCTEMbI 03BYYMBaHMWS, COCTOSALME U3 BOMbLLOrO KONMYecTBa onoBeLLaTenen.
[ns pacyeTa Takux cuctem Bocnonb3dyemcs pekomeHgaumammn Wheelock Inc.
1. CooTHoLWeHNe ganbHOCTK AencTBus onosellartens (L) K wupuHe obnacTtui, NoKpbiIBAeMON OgHUM
onosewatenem (D), coctaensieT 1,5k 1.
2. [ns nyywen paBHOMEPHOCTU U pa3bopyunmBocTu peun - L He gormkHa npeBbiwatb 9 -10 MeTpoB.
CooTBeTCTBEHHO MakcuMarnbHasa S(on) npumepHo pasHa 60 M2,
3. Tlpu pacyeTe MOLLHOCTY BKITHOYEHMS OnoBeLlaTens U MOLHOCTY BKITIOYEHMS ncnonb3osaTte §.2 n d.4.
4. Tpw paccTaHOBKe onoBseLlaTenen crnegosaTb CNeayloLwWwmM npasunam:
*  paccTosHMe Mexay onoseLlaTensMm pacnofioKeHHbIMU Ha OOHOWN CTeHe AOMKHO paBHATLCS D.
= QnoseLlaTenu yCTaHOBMNEHHbIE HA MPOTUBOMOMOXHbBIX CTEHAX He AOMKHbI HAXOAUTCHA Ha OOHOM OCH,
a pacnonaraTtbCs B LLaxMaTHOM MOpsiAKe.
5. Tlpv npoBegeHWn pac4yeToB B MOMELLEHUSX C NeperopogkamMmm (CTtennaxamm n T.n.) 4OSKHbI
yuuTblBaTbCH 3T ocobeHHocTu. [nowaamn, pasrpaHMyeHHbIe 3TUMMW NPENATCTBUSMM, OOSKHbI
paccmaTpuBaTbhCH Kak OTAeNbHbIE NOMeLLeHUs. Tak e AOIMKHbI PacCyYUTbIBATbCA U MOMELLLEHUS CO
CMNOXHbIMU apXUTEKTYPHBIMUN XapakTepuUcTMkamum (pasHOypOBHEBbLIE NOTONKW, HEMpaBubHblE (POpMBbl,
n3rnbbl B kopngopax, obbeanHeHHble 3anbl U T.4.)

anMepr pacCTaHOBKN HACTEHHbIX onoBeLlaTenen.
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Puc. 2

lNpusedeHHbie 8bilie pacyemsl MOMO2ym MPOEKMUPOBLUUKaM OCYLUECMBISMb «8pYy4HY0» Nod6op
onosewamerieli. OOHaKO cywecmsyrom rpozpaMmbl asmoMamuyecko20 pacyema, U 8 ux yucne «fIpozpamma
pacyema Konuyecmsa u MowHocmel eKImoyeHUs pedeabix onosewamenel Wheelock», komopas ¢ ycriexom, Ha
pomskeHUU yxe 6onee 3 fiem, UCNob3yemcs MHO2UMU MPOeKMHbIMU opaaHusauyusMmu. Onbim ucrofib308aHus



3mMoeo rnpoepamMmMHO20 rPodyKma rokassieaem, 4Ymo 3asI0XKeHHbIU 8 po2paMmMme an2opumm pacyema rnosTHOCMbIo
ydosnemeopsiem mpebosaHusiM, ripednbsensembiM kK pedegbim COY3. Crnpasednusocmu padu Halo omMemuma,
4Ymo 8 rpoepamMme 3asI0XKeH arzopumm nuwb 01185 ornpedesieHHbIX Modeseli peyesbix ornosewamernetl, HO Ha
rpakmuke amozao oka3sbleaemcs docmamoyHo 0ns pacdema bonbwuHcmea COY3. [Npozpammy MOxXHO becriamHo
3aepy3ums € calima www.omegasound.ru. Takxe Ha amom calime MOXHO Halimu rnpogpaMmMbl pacdema eMKocmu
aKKyMynsmopHbIx 6amapel 0511 pe3ep8HbIX UCMOYHUKO8 numaxusi U rnpozpamMmy pacdyema ceqyeHusi kabesnel ons
JIUHUU onosewjamerieli ¢ y4emom pacrpederieHHOU Hagpy3KuU.

Mpu HanucaHuu AaHHOU cmambu aemopbl cmaeuJsiu neped coboli yesib NoKkaszams, YmMo om npPaeusibHO20
eblbopa u KoH¢hu2ypupoeaHusi o6opydoeaHusi, omeeyarouie2o 3a 6e30MacHoCMb, 3a8UCSIM XU3HU U
3do0poebe MUJITUOHO8 HalWux co2pax0aH, Hauwux poOHbIX, Hawux demedli!

Ymo nro6ol npoekmupoeuw,uk do/mKeH oco3Hagamb cmeneHb ceoeli omeemcmeeHHocmu 3a
eblinoJsiHsieMble uM npoekmsl. U 3adayeli kaxx0o20 NpoekmupoesuWUKa s8J1s1emcsi He MmoJsibKO caMoMy
cdenamb npaeusibHbIl 6bI6OP, HO U y6edumb 8 3amom 3aka3quka! Bedb epemeHa, koea0a NoAo6HbIe
cucmemMbl ycmaHaeiueanuch Julib «OJIs 2a1049KU», MPOWIU. ...

Mcnonb3oBaHHbIE NCTOYHUKN:

1. HIMB 104-03 CuctemMbl ONOBELLEHNS U YNPaBEHNs 3BaKyaLMen Nloaer Npu noxapax B 3gaHusix u
COOPYXXEHUSAX.

2. HIMB 77-98 TexHu4eckme cpeacTBa OMNOBELLEHNS U YpaBeHUs 3Bakyaumen noxapHole. Oduwme
TexHu4yeckne TpeboBaHus. MeToabl UCMbITAHWIA.

3. [MpoekTupoBaHMe cMcTem OMOBELLEHUS 1 yNpaBreHUs 3Bakyaumnen niogen npu noxapax B
obuecTBeHHbIX 3aaHusax: Nocobue (k CHulM 2.08.02-89). — M.: «Accounaums «oXUHPOPMTEXHUKAY,
1992. - 59 c.

4. BpemeHHOe pyKOBOACTBO MO MPOEKTMPOBAHMIO CUCTEM OMOBELLEHUS O NOXape 1 ynpasBneHus

3BaKyauuen noagen npu noxape o6bEKTOB HapoaHoro xosainctea: PHL 73-45-89. — HoBocubupck:
«CneuasTtomaTtukar, 1989. — 154 c.


http://www.omegasound.ru/



