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CHUCTEMBbBI ONOBEIIEHWS U YIIPABJIEHWS DBAKYAIIUEH —
KPUTEPUU BBIBOPA OBOPYJIOBAHUSA U PEKOMEHIALIUU ITPU
ITPOEKTUPOBAHUH

OnHoll U3 BakHEHIINX cucTeM 0€30IaCHOCTH Ha JIF0OOM 0OBEKTE SIBIISIETCS CUCTEMA ONOBEIIEHUS U
ynpasiieHus sBakyauuei moxaei (COYD), o0cCHOBHOE Ha3HaYEHUE KOTOPOU — CBOEBPEMEHHO NEPEIATh
JrOASIM MH(OPMAIUIO O BO3HUKHOBEHHMH 0Kapa U CIIOCOOCTBOBATH Peau3aliy IIIaHa IBaKyaluu
JH0JIel ¢ 00BEKTa C TeM, YTOOBI COXPAHUTH MX KHU3HB U 3/I0POBbE.
Kak noka3spiBaeT OnbIT OOLIEHHS C HHXEHEPAMU-ITPOEKTUPOBIIMKAMH CUCTEM ITPOTUBONOKAPHON
aBTOMAaTHKH, B npouecce npoektupoanus COYD y OONpIIMHCTBA U3 HUX BO3HUKAIOT CIEAYIOIINE
OCHOBHBIE 3aTPYJHEHUS:

o omnpeaenenue tuna COYD u BbIOOp CTPYKTYPbl CUCTEMBI,;

e ONpEJEeTCHHE COCTaBa peaanu3yeMbIX QyHKINMN;

e IPaBUJIbHBIN BBIOOP TEXHUUECKUX CPEACTB U MX IMOCIEIYIOIIEe COINIACOBAHUE;

e pa3mernicHue (paccTaHOBKA) OTMOBENIATENICH U BHIOOP HEOOXOIUMON MOITHOCTH BKIIFOUCHHS

ATHUX ONOBEIATeNEeH;

e pacyer eMKOCTH aKKyMYJISITOPHBIX OaTapeil pe3epBHbIX HCTOUHUKOB MMUTAHUS;

e pacuer ceueHHs kabesel AJid JMHUI OnoBemaTene ¢ ydeToM pacipe/eIeHHON Harpy3Ky U T.10.
B a10i1 cTatbe Mbl moneITaeMcst 00CYIUTh HEKOTOPbIE 0co0eHHOCTH NTocTpoeHust COY D, yunuteiBas
«TOHKHME» MOMEHTHI IIPU BEIOOpE 000pYyA0BaHHUS, a TaK )K€ PACCMOTPUM PEKOMEHIALUN IS
IPABWJIBHOIO IPOEKTUPOBAHUS, MOHTaXa M 3KCIUTyaTallil CUCTEM OINOBEILEHUS U YIIPABICHUS
3BaKyaluen.

Hrak, yeM pykoBoAcTBOBaThCS NpH npoektuposanun COYI?

[Ipexxne Bcero, mpu onpeneneHnu Turna COYD u BeiOope 000py0BaHUS 715l €€ MPOSKTUPOBAHHUS
HE0OXOMMO PYKOBOJICTBOBATHCSI HOPMATUBHBIMU JJOKYMEHTAMHU, YTBEPKICHHBIMU B YCTAHOBICHHOM
3aKoHOM Topszike. B mepByto odepens 3to HIIb 77-98 ycranaBnuBarorue o01ne TeXHUIECKHUE
TpeOOBaHMA K TEXHUYECKUM CPEICTBAaM OIOBEIEHUS U ynpasieHus sBakyanueid u HI1b 104-03
yCTaHABJIMBAIOIINE TPEOOBAHUS MOKAPHOI 0€30MACHOCTH K CHCTEMAaM OIMOBEIICHUS U yIPaBIECHUS
3BaKyaluen, a Tak xe tunsl COYD ¢ onpeneneHueM nepevHs 31aHuil MOJIeKAIIUX OCHAILICHUIO
TaKUMU cucteMamu. Tpebosanus nacmoauwux Hopm npu evioope 000py008aHus u NPOEKMUpPOSAHUU
cucmem OnoeewyeHus A6aAImMca odazamenvHvimu!

HeT HEoOX0quMOCTH paciyChIBaTh ClIEUATbHBIE METOIMKH UITU CO3/1aBaTh KOMITbIOTEPHbBIE
pOrpaMMbI B TOMOIIIb 10 onpeneneHuto TunoB COYD miis KOHKpeTHBIX KaTteropuit o0bextoB. HITb
104-03 nqocTaTOYHO YETKO OMpPELISET UX TUIThI, HEOOXOAUMO JIUIb BHUMATEIBHO U3YYUTh TAHHBIN
JIOKYMEHT.

B 3aBucumoctu oT pyHKIMOHAIBHBIX XapakTepucTuk, COYD paznenstorcs Ha 5 (HISATh) TUIIOB.
HNudopmanusi 0 BOBHUKHOBEHUH T0XKapa U HEOOXOAMMOCTH HBaKyalluu MOKET NIEpe/1aBaThCs B BUJIE
3BYKOBBIX U CBETOBbIX cUTHANOB (COYD 1-r0 1 2-r0 TUNOB), pEUEBbIX MHCTPYKIUI 1 CBETOBBIX
cratudeckux curHaioB (COYD 3-ro, 4-ro u 5-ro tTunoB). B psae ciyqaeB COYD nomkHa HE TOTBKO



nepeaaBaTh CUTHAJIBI ONIOBELIEHUS, HO U YIIPABIIATh THHAMUYECKAMHU 3BaKyallHOHHBIMU 3HAKAMHU
0€30MacCHOCTH M OCBEILIEHUEM, Pa30JIOKUPOBATh BAKYAIIMOHHBIE BHIXObI U T.II.

COY?3D 1-ro u 2-ro Tnna (cnocod onoBemeHusi — 3ByKOBOii, CBeTOBOI)

Jliist 601BbIIMHCTBA HEOOIBIINX U CPEHUX OOBEKTOB, HOPMAaMHU MOKapHOI 0€30MaCHOCTH OnpezeeHa
yctaHoBka COYD 1-ro u 2-ro tumna. OnoBellieHne 1 yrpaBieHue IBaKyalien Jiroeil mpy noxape Ha
TaKUX OOBEKTAX JIOJDKHO OCYIIECTBISATHCS MO/1aueii 3BYKOBBIX U CBETOBBIX CUTHAJIOB BO BCE
NOMEUICHUS 3/1aHUS C TOCTOSTHHBIM MJIM BPEMEHHBIM MTPEObIBAHUEM JIIOICH.

B psine 060cHOBaHHBIX cily4yaeB, Ha HEOONBIINX OOBEKTAX, B KAUECTBE YCTPOICTB YIpaBiIeHUs B
COYD naHHBIX TUIIOB UCHIOJIB3YIOTCS JOMOIHUTEIBHBIE BO3MOKHOCTH KOHTPOJIBHBIX MTaHEeH
CUTHAJIM3alLIUN, HO, KaK MPaBUJIO, MOIIIHOCTH JJIsl MUTaHUSI IPUOOPOB OMOBEILEHUS Yy OOJIBITNHCTBA
TaKuX MaHesel orpanndensl. MHoraa 1uist ocyuiecTBiaeHus (PyHKLIUI OMOBEIEHUS HCIIONIb3YIOT
WCIIOJTHUTENIbHBIC PeJie KOHTPOJIBHBIX MaHeNeH (B Ka4eCTBE CXeM yIpaBiieHHs) U OecriepeOoiHbIe
6J10ku TUTaHUs (B KayecTBe MpUOOpPOB NUTArOMIMX Utk (bl onosemiateneit). Ho u B Tom u B gpyrom
cilyyae He0oOXO0MMO TTIOMHUTH O BBIMIOJHEHUU 00s13aTenbHbIX TpeOoBanuii HIIb - ocymecmenenue
@yukyuii annapamnozo KOHmMpPOIA yea0cCmHocmu TunHuil (uineiigos) onoseujameneil, a Tak e O
KOHTPOJIHPYEMOU pabOTOCIIOCOOHOCTH YIPABISIOUIMX U MUTAIOUINX YCTPOICTB. Bo3MoxHO,
HEJOCTYMHOCTh WJIM HEJJOCTATOYHOE aIPECHOE PaCIpPOCTpPaHEeHHE HH(OPMAIK O HATUYUE Ha
Poccuiickom pbeIHKE MOKapHON O€30MACHOCTH CTIEMATBHO pa3pabOTaHHBIX U CEPTHUPHUIIMPOBAHHBIX
npubopoB ynpasneHus it COYD 1-ro u 2-ro TUIMOB 3aCTaBISIIO MPOESKTUPOBIIMKOB UCTIOIb30BaThH
TaKHUe CJIOXKHBIE U IOPOI Hecoraacyemble cxembl. CeroHsi B 3TOM HET HEOOXOAMMOCTH, TaK KaK
CYILIECTBYIOT TOTOBBIE PEILICHHUS - CIELMAIbHO pa3paboTaHHbIE HEIOPOTHE YCTPONUCTBA, HAIPUMED,
npubop ynpasnenus PS 12/24-8 seimyckaemsbrii komnanueit Wheelock Inc. u npeacrasnstomniuii co0oit
3aKOHYEHHYIO CHUCTEMY OMOBEIICHUS CO BceMU HeoOxoauMbiMu it COY D 1-ro u 2-ro TUIOB
(GYHKIMSAMH, @ UMEHHO:

e TUTAHWSA U YIPABICHUS 3ByKOBHIMHU, CBETOBBIMUA U KOMOMHUPOBAHHBIMHU OTMTOBEIIATEIISIMH C
anmapaTHBIM KOHTPOJIEM LIEJIOCTHOCTH JTMHUH (1LIe(OB) onoBeIareseil ¢ BHIBOJAOM
UH(OPMALIMH COCTOSHHUS;

e aBTOMAaTHYECKOIO MEPEKIIOUEHUS IEKTPONUTAHNS C OCHOBHOI'O Ha PE3EPBHOE C BBIBOJIOM
UH(POPMAIMH COCTOSHHS,

e MUTAHUS U YIPABJICHUS IEKTPOMArHUTHBIMHU 3aMKaMU aBAPUKHBIX BbIXOJOB;

e KOHTPOJISl M TMATHOCTUKH COCTOSTHUSI COOCTBEHHOTO OJIOKA MUTAHUS U BCTPOCHHOTO 3apsTHOTO
YCTPOWCTBA JJI1 aKKyMYJISITOPOB;

e KOHTPOJIS 3apsIIKK aKKYMYJIATOPHBIX OaTapeii;

e TIOJIHOTO KOHTPOJIS pab0TOCIIOCOOHOCTH BCEX Y3JI0B BXOJISIIUX B €M0 COCTAB, C BHIBOJOM
UH(pOpMAIMK O HEUCIIPABHOCTH.

Hcnonb30BaHue JaHHOTO NMpubopa U MoJOOHBIX €My YCTPOHCTB MOJHOCTBIO yI0BJIETBOPSET
TpeOoBaHUsAM K TexHU4YeckuM cpeactBam onosemeHus (HIIb 77-98) u xk COYD 1-ro u 2-ro Tunos
(HIIb 104-03) u rapanTUpyeT CTO NPOLEHTHYIO COINIACOBAHHOCTb C JTHOOBIMU KOHTPOJIbHBIMU
MaHeJISIMYA CUTHAJIM3ALMKY ¥ OTIOBELIATENISIMU ¢ HanpsbkeHueM nutanus 12 wim 24 VDC.

[Tpu BIOOpE 3BYKOBBIX onoBemareneit At COY3 1-ro u 2-ro THNoB, HEOOXOAMMO TOMHUTb, YTO
CUTHAJIbl OTIOBEUIEHUS ITPU N0KAPE JOJKHBI OTINYATHCA 110 TOHAIBHOCTH OT 3BYKOBBIX CUTHAJIOB
npyroro HazHaueHus (11.3.24 HIIb 104-03). Taxxe BeIOMpas TOT WM MHOW OTIOBEIIATENb, B IIEPBYIO



ouepeib CIeayeT pacCMaTPUBATh HE €r0 CTOUMMOCTb, a €r0 XapaKTEPUCTHKU, KOTOPBIE KaK bl
yBaXKaloIUil ce0s1 MPOU3BOIUTEINb MPUJIAracT K CBOEMY M3JICNINIO B BUJE MACIOPTa, a HE TOJIBKO
WHCTPYKIINH I10 €ro ycTaHoBKe. Hapsany ¢ Takoi BaKHOU XapaKTEPUCTUKOM, KAK 3BYKOBOE JIABJICHUE,
KOTOpOE 00ecreurnBaeT 3ByKOBOW OMOBEIIATENb (MMOAPOOHO 00 ATON XapaKTePUCTUKE CM. HIKE),
clieyeT oOpaTuTh BHUMaHUE HAa TOK MOTPEOIEHUS 3TOTO YCTPOICTBA, TaK KaK OOJIBIINE TOKU
notpeOseHus ornoBeniaTeiael B 3HaYUTEIbHON Mepe MOT'YT YBEJTUUYUTh SHEPTOEMKOCTh CUCTEMBI. JTO B
CBOIO OYepe/ib OTpa3uTcs U Ha 3HepronoTpednennu COYD 1 Ha eMKOCTH aKKyMYJISITOPHBIX OaTapeit u
Ha CEYEHMH MUTAIOIIUX KaOesel, 4To Hen30€XHO U JOBOJIbHO BHYIIUTEIBHO YBEJIIMYUT CTOUMOCTD
BCEU CHCTEMEI B 1IEJIOM.

B kauecTBe cBETOBBIX ONOBELIATENEH Yallle BCEro UCMONb3YIOTCs CBETOBbIE Ta0so «Bbrxom» u
cBeToBbIe yKa3zarenu «Hanpasnenue nprxeHus». X IpuMeHEHNE TaK K€ KECTKO PErIaMEHTUPOBAHO
HOpMaMH N0KapHOH Oe3onacHOCTH. B psze ciydaeB, HEOOXOAMMO HCIIOJIb30BAaTh HOBBIE JIsl HAIIETO
PBIHKA U HE COBCEM €lIe «IPUKHUBILUECS CBETOBbIE MUTAIOIINE OMOBEIIATENH (CTPOO-BCIBILIKY),
aKTHBHO NIPUMEHsIEMbIE B Pa3BUTHIX cTpaHax EBporbl 1 AMepuku. OHU HEOOXOUMBI, MPEX/IE BCETO,
TaM, TJI€ MOTYT IIPOKMUBATh, IPOBOJUTH CBOW JOCYT MJIM HAXOAUTHCS MHBAJIM/IBI 110 CIIyXY WIH TaM, T1e
U3 32 OYEHb BHICOKOTO YPOBHS IIIyMa MUCIOJIb30BaHUE 3BYKOBBIX M PEUYEBBIX OMOBELIaTeNIen
MasiodpdexTruBHO. Tak ke He0OXO0AUMO YUUTHIBATD, YTO B YCIOBUSX 33 IbIMJICHHOCTH OObIYHbIE
CBETOBBIE OTOBEILATENN B CHITy CBOUX OCOOCHHOCTEHN yTpaunBalOT CBOIO (PYHKIIMOHAJIbHYIO HArpy3Ky
Y €IMHCTBEHHOE YTO MOKET YKa3aTh IIyTh IBAKyallMHd 3TO CBETOBOM CTPOOOCKONUPYIOIIMI
OIOBELIATEb.

COYD 3-r0 1 4-10 ¥ 5-10 TUIIOB (CIIOCO0 ONMOBENICHUS — Pe4eBOii, 3BYKOBOIi, CBETOBOM)

[Tpu mpoextupoBanuu COYD 3-ro, 4-ro U 5-ro THIIOB HEOOXOAUMO IIOMHHUTb, YTO 3T CHCTEMBI
OTHOCSITCSI K aBTOMaTU3UPOBAHHBIM, TO €CTh - [IABEHCTBYIOIAs POJIb O aKTUBALMHU U YIIPABJICHUIO
CUCTEMOM ONOBEILEHUS OTBEJECHA aBTOMAaTUKe! AKTHBALMSI CUCTEM ITPOUCXOJIUT OT KOMaHHOTO
UMITyJibca, GOPMUPYEMOI0 aBTOMATHUECKOW YCTAHOBKOW MOKAPHOM CUTHAIM3ALUU WK
noxkaporymenus (11.3.3 HIIb 104-03) unu ¢ moMotpio pyunsix usBeniareneit (m.3.4 u 3.6 HIIb 104-
03), mpuyeM HOBbIE TPEOOBAHMSI UCKIIFOYAIOT CIOIb30BAaHUE B KAUYECTBE MOCIEAHUX, OOBIUHBIE
OBITOBBIE MEPEKITIOYATENIN U IpYTHe HecepTuuIupoBaHHble ycTpoiicTBa. Poib yenoBeka B
YIPaBJIEHUU TAKUMU CUCTEMAMU CBEAECHA K MUHUMYMY, YTO MUCKJIFOYAET TaK Ha3bIBA€MBbII
«4esoBeueckuit pakTopy.

B COYD 3-ro u 4-ro u 5-10 TUIIOB OHUM U3 OCHOBHBIX CIIOCOOOB OMIOBEIICHHS SBIISETCS] PEYEBOH -
nepeaya CrenuaibHO pa3pad0TaHHbBIX TEKCTOB, MPEJOTBPALIAIONINX TAHUKY, CIIOCOOCTBYIOIINX

3¢ heKkTUBHOMY MTPOBEICHHUIO dBaKyaluu. TeKCThI 3apaHee 3aMuCaHHbIX COOOIICHHUM TOJKHBI
coJiep>kaTh HH(OPMAIINIO HE TOIBKO O HEOOXOIMMOCTH 3BAKYAIlMH, HO U O MYTAX dBaKyalluH,
HaMpaBJICHUHU JABMKEHUS U IPYTUX JIEHCTBUX, HAPABJICHHBIX Ha obecriedeHrne 6e30MacHOCTH JIIOACH.
[Tpu 5TOM, NIPU BO3HUKHOBEHUHU YTPO3bI 3I0POBBIO U JKU3HHU JIFOJIEH, CCTEMa JIOJIKHA UMETh
BO3MOYXHOCTh OJIHOBPEMEHHOM M0/1a4u HEOOX0IMMOM MHPOPMAIUU B pa3HbIe 30HBI OMOBEIICHUS U,
YTO CaMO€ Ba)KHOE — OCYILIECTBUTh aBTOMATHYECKYIO0 KOPPEKTUPOBKY COOOIICHHI O CMEHe ImyTei
9BaKyalluy, B CIyyae HEIITaTHOTO U3MEHEHHUs 00cTaHOBKH mpu noxape. COYD 3-ro, 4-ro u 5-ro
TUIIOB JIOJKHBI OBITh TaK kK€ CHA0KEeHbl QYHKIUSMHU MUTAHUS U YIIPABJICHUS 3ByKOBBIMH, CBETOBBIMU
¥ KOMOMHHPOBAHHBIMH OMOBEIIATEISIMH, & TaK k€ (PYHKIMEW MUTAHUS U YIIpaBICHUS



3JIEKTPOMArHUTHBIMH 3aMKaMU aBapUMHBIX BBIXOJ0B. [103TOMY ITpH BEIOOpE TPUOOPOB yIPABICHUS
it COYD 3-5 THoB HEOOXOAMMO IOMHHUTE:

Konumponupoeamuoca 0015icHbl He moibKo TuHuu (uiieiighovt) peuesvlx onogeuwyameneii, HO U TUHUU
(wneiighor) ceemosozo u 38yk06020 onoseujenus!

JIro0as cuctema onoBelieHus, ucnoibdyemas st co3aanust COYD 3-ro, 4-ro v 5-ro TUIIOB TakK K€ Kak
COVYD 1-ro u 2-ro Tunog, coriacHo TpedboBanrem HIIb 77-98 nomkHa ocTaBaThCs MOTHOCTHIO
paboToCTIOCOOHOM TIpU MPOTIAITAHUU «OCHOBHOTOY» TTUTaHus. [Ipy 3TOM OHa TOJKHA aBTOMATHYECKH
NEePEelTH Ha aBTOHOMHOE, CUTHAIM3UPYS OTIEPATOPy O CMEHE PeKUMa U MPU BOCCTAHOBIICHUU TTUTAHHUS
BEPHYTHCS B CBOE «HOPMAJIBHOE)» COCTOSIHHE, 0€3 BbIIauu JOXKHBIX cpabaTeiBanuii. [ToaToMy npu
npoektupoBanud COYD 3-ro, 4-ro u 5-ro TUIIOB yOeAUTECH, UTO IIpeasiaraeMoe Bam o6opyoBanue
MOJIIEP>KUBAET JaHHBIC TEXHUYECKHUE TPeOOBaHMsI, U COOTBETCTBEHHO UMEET B CBOEM COCTaBE
CHeIMaIbHbIE YCTPOUCTBA JJIsl KOHTPOJIS U 3apsKU aKKyMYJISITOPHBIX OaTapeit.

Cucmemul MHO2UX npou3zeooumeneil, u3 NPeOCMABIEHHbLIX ce200HA Ha Poccuiickom pvinke cmeno
3a:6/1€Hbl, KAK CUCHEMbL ON0BEU|eHUS, HO JIULLbL eOUHULbL U3 HUX COOMEEMCMEYION MPedosanuim
ROMCAPHOIL DE30NACHOCIU, NPEOBABIACMBIM K HOOOOHOMY 000pY00BaAHUIO, A 3HAYUN, ABTAIOMCA
maxkoevimu.

Crpykrypa COYD H 30HAIBHOCTD
Crpykrypa COYD nomxkHa pa3pabaTeIBaThCs ¢ TEM, YTOOBI peaIn30BbIBATh IIJIaH YBAKYyalUH JTHOACH
npu noxape. [lnan sBakyanuu — 3To He MPOCTO MPUBBIYHAS BCEM CXEMa, PACIIONOKEHHAs, KaK
NPaBUJIO, HA CTEHAX B KOPUJOPAX U BECTUOIONIAX, a CEPhE3HbIN TEXHUYECKUI TOKYMEHT, KOTOPBIN
CHeNHaIbHO pa3padaTbIBaeTCs I KaXKA0r0 OOBEKTa Ha CTa Ul 0OCIeIOBAaHUS WM HA CTaAUN
npoektupoBanus «IIpoext». bonee mogpoOHO 03HAKOMUTHCS € TOPSAKOM Pa3pabOTKU CTPYKTYPbI
COYD u cocraBom nokymeHnTa «[lnaH 3Bakyarum» MoxHO B [3].
[Tpu npoextupoBanuu COYD HE0OX0AUMO MOMHUTB, 17151 YETO COOCTBEHHO HY>KHA 3Ta CUCTEMA -
CBOEBPEMEHHOE OIOBEIEHHE JIIOJIeH O MoXKape U yNpaBiIeHNE X ABIKEHUEM B 0€30MaCHYIO 30HY.
HeobocHnoBanHoe ycnoxHerue cTpykTypbl COY D MOKeT IPUBECTH K TOMY, U4TO HE Oy1eT oOecredeH
JOJKHBIA YPOBEHb HAJIC)KHOCTH, U CUCTEMA OKaXKEeTCS HEpaOOTOCTIOCOOHON B KPUTHUYECKUIT MOMEHT.
Ha npakTuke npuxoauTcs CTaIKUBATHCA € KEJIaHUEM TPOEKTHUPOBIIMKOB CTPOUTh peueBbie COYD ¢
00JIBIIUM KOJMYECTBOM 30H OINOBEIIEHUs. X04eTcss 00paTuTh 0c000€ BHUMAHUE, YTO 30HAIILHOE
noctpoenre COYD nomxHo ObITh 4eTKO 000cHOBaHO. Cie1yeT MOHUMATh, YTO 30HBI OTIOBEIICHUS O
HOKape U 30HbI TPAHCISLMK — 3TO COBCEM HE OJTHO U TO k€. Eciu B cuctemax 3ByKOBOro odecreveHus
(cucTemMax TpaHCISALMHU) HEOOXOIUMYIO 30HAIBHOCTh MOKET OIPENENATh 3aKa34iK U KOJIUYECTBO 30H
OrpaHUYMBAETCS TOJBKO €ro (haHTazueil U (MHAHCOBBIMHM BO3ZMOXKHOCTSIMU, TO B COYD konuyecTBo
30H MOXKET OBITh YBEIMUYEHO TOJBKO B IByX 00OCHOBAaHHBIX CIyYasX:
e HEBO3MOXHa OJJHOBPEMEHHAs dBaKyallus Bcex Jrojiel ¢ o0bekTa u, mostomy, HEOBXOIJHUMO
OCYUIECTBJIATH I00YEPETHOE ONOBELICHUE JIFOJIEH B PA3HBIX YACTAX 30aHUS;
e C UEJBIO IPEAOTBPALCHHS TAHUKU U MIOATOTOBKU K 3Bakyaruu HEOBXO/[HUMO B nepByro

ouepe/Ib ONOBENATh epcoHal 00BEKTa, OTBETCTBEHHBIH 32 0€3011aCHOCTh, U TOJIBKO 3aTEM —

BCEX OCTaJIbHBIX.
HeoOocHoBaHHOE yBEeTMUEHNE KOJUYECTBA 30H OMOBELICHUSI IPUBOJUT K YCIO)KHEHUIO AJITOPUTMA
9BaKyalluu JIIOAEH MpH MoKape, 3HAUUTEIbHO YBEIMUMBAET 3aTPaThl HA IOCTPOCHHUE TAaKOU
MHOT'O30HHOW CHUCTEMBI U IIPU 3TOM BPSIZL JIM OYJET BEICOKOA((HEKTUBHBIM JJa’Ke IPU OJTHOCTHIO
aBTOMAaTH3UPOBAHHOM IIpolecce yrnpaiaeHus. UTo ke roBOpUTh O TAKOM JTFOOMMOM B MPOIILJIOM



JKEJIaHUU MHOTHMX IMPOEKTHPOBLIMKOB CO31aBaTh MHOr030HHBIE COY D uCnob3ys, 0 aHAJIOTUH C
TpaHCISIIMEH, TUCIIETYEPCKHE MyJIBTHI Ui yrpaBieHus onosemenuem? [IpeacraBpre cede, Hanmpumep,
COVYD Ha 32 30HbI OIIOBEUIEHUS C PYYHBIM YIIPaBICHUEM, KOTI/Ia Y AUCIIETYEPA YCTAHOBIIEHA
TpaaUIMOHHAs BBIHOCHAs MUKPO(OHHAS CTAaHIMSI ¢ COOTBETCTBYIOIIMM KOJIMYECTBOM KHOIIOK.
[TonpoOyiiTe moacYUTaTh BO3MOKHOE KOJIMYECTBO BAPUAHTOB, KOTOPOE JOJHKEH YMETh «IIPOUTPHIBATH)
JMCTIeTYep Ha M01I00HOM «MHCTpyMeHTe»? Byer 1 oH B COCTOSIHMM OBICTPO U 6€301HO0YHO
0TpaboTaTh HY>KHBIN (OAMH U3 MHOTHX) AJITOPUTM OTIOBEIICHHUS B YCIOBUIX YPE3BbIUAHON CUTYAIHH?
Jlaxxe eciu Npearo0KUTh, YTO TEOPETUUECKH 3TO BO3MOKHO MPHU JOJKHOM YPOBHE IIOATOTOBKH
JUCIIETYEPa, 331aUTECh BOIIPOCOM - CKOJIbKO BPEMEHU M YCHIIMHA HY>KHO IOTPAaTUTh HA €T0
HOJArOTOBKY? A Ha CMEHY U3 HECKOJIbKUX nucneTruepoB? IIpodeccrnonanbHble HaBBIKH HY>KHO
oTpabaThIBaTh NOCTOSIHHO, COOTBETCTBEHHO, HEOOX0[MMa MEePHOJHUECKasi TPEHUPOBKA B YCIOBHSIX
«TpUOIMKEHHBIX K 00eBbIM». Ha npakTHKe 3TO BCe MOXKET BBUINTHCS B CEphE3HbIE (PMHAHCOBBIE U
BpPEMEHHBIE 3aTPaThl, U, KaK CJIECICTBHE, IPUBEAET K OTKa3y OT MOATOTOBKHU nepcoHana. tor onux —
COVYD Bpoe Obl U CYIIECTBYET, HO BOT pabOTaeT UM HET - HE MOXKET CKa3aTh HUKTO. ...

WNHorna npuxoanuTes CTAIKUBATHCS C TAKUM SIBJIEHUEM, KOTJ1A 3aKa34MKHU XOTAT UCIOJIb30BaTh PECYPC
pedeBoit COYD B kauecTBE TPaHCIISAIIMOHHO-MY3bIKATbHON CUCTEMBI 3BYKOBOTO 00€CTICUCHHUS 3aHUS.
Cospemennbsle COYD no3BoJIsIIOT B OJIHOM Mepe peann3oBath 3T TpeboBaHus. Ho nuHoraa
COBMEIIIEHHE ATUX (PYHKLIMIA 1oX0AUT 10 abcypaa. Hampumep, koraa B KauecTBE peueBbIX
OIoBeIaTeNnel IbITAal0TCs UCII0JIb30BaTh ADOHEHTCKHUE YCTPONCTBA C PEryJIATOpaMU IPOMKOCTH. UTo
Kareropudecku 3amnpeieHo (cum. 1. 3.23 HIIb 104-03). B HeKOTOpBIX cilydasix Ui peryIupoBKU
FPOMKOCTH OIOBeIaTesiel UCIOIb3YIOT aTTEHI0ATOPbI CO BCTPOECHHBIM pejie, KOTOPOe OTKIII0YaeT
aTTEHI0ATOp B Clly4yae aKTHUBALMU CUCTEMbI onoBeleHus. Ho Torga Bo3HuKaeT Bonpoc, KakuMm 00pa3oM
OyJleT KOHTPOJIMPOBATHCS IIEJIOCTHOCT JJUHUU OmoBeniaTeneii? HemocpencTBeHHO 10 OMOBENIaTeNs
i 110 pene? Y kak KOHTpOIMpPOBaTh JIMHUIO YIPABJICHUS 3TUM pPEJIE, a TaK K€ UCIPAaBHOCTh 3TOIO
ycrpoiicTBa? Tak CTOUT JIM NBITAThCSI OOBEIMHATD CUCTEMY OMOBEIICHUS C PAAUOTPAHCISALUOHHON
CEThIO 3/1aHus1. Bo-nepBbIX, 3aTpaThl HA OCYLIECTBIEHUE TAKOH 337ja4d MOTYT IIPEBBICUTH CaMy
CTOMMOCTB PaJIMOTPAHCISIIUOHHON CETH U BO-BTOPBIX HAJEKHOCTh CUCTEMbI OTIOBEILIEHUS B
3HAYUTEIBHOMN CTENEeHH! Oy/IeT CHUKEHA, a O COOTBETCTBUU HOPMATHUBHBIM TPEOOBAaHUSIMH MOXKHO
TOJIBKO JIOTaJbIBATHCS.

Pacyer kosiM4yecTBa M BHLIOOP MOLIIHOCTH BKJIKYEHUS 3BYKOBBIX U pedeBbIX ONOBelATe/ e
OCHOBHOM TPYJHOCTHIO MPU MPOESKTUPOBAHUU CUCTEM OIMOBEIICHUS SIBISIETCS MPABUIIBHBIN 110100D
KOJIMYECTBA, MOIIIHOCTH BKJIIOUEHHUS U ONTUMAJILHOE PACIIOJIOKEHUE OMIOBEIIATENIeH B TOMEIIICHUSIX.
MecTta ycTaHOBKH OMOBEIaTeNeH TOJKHBI BHIOMPAThCS HE U3 pacuera y100CcTBa MOHTaXa UIn
TU3aHEPCKUX COOOpakeHUH, a M3 pacyeTa JTOCTHKEHUS MAKCUMAJIbHOW CIIBIIIIUMOCTH U
pa3zbopumnBocTH nepeaaBaemoii nHdopmarnuu. He 6yieM BaaBaThcs B TEOPUIO paCIPOCTPAHEHUS 3BYKa
U YCTPOICTBA yesoBeueckoro yxa. CkaxkeM JIHIib, YTO HauboJee BOCIPUHUMAEMBII YeI0BEUECKUM
YXOM YaCTOTHBIN nUama3oH peun Haxoautcs B mpeaenax ot 400 'y go 4 x['m. JIroboe paciupenue
3TOTO JIMana3oHa, 0COOEHHO B 00JaCTH HU3KUX YaCTOT, PEAIbHO YXYyAIIAeT pa300punBOCTh
nepeaaBaeMoi nHPpOpMaInH.

Br16op xonnuecTBa U MOITHOCTH BKJIIOYEHHSI OMOBENIaTeNell B KOHKPETHOM IMOMEIICHUH HAIPSIMYHO
3aBUCUT OT TAKUX OCHOBHBIX MApaMETPOB KaK: YPOBEHH IIyMa B MOMEIICHUH, Pa3MePbl TOMEIICHUS U
3BYKOBO€ JIaBJICHUE yCTaHABIMBAEMbBIX OMOBEIIATEIICH.



OdeHb YacTo ypOBEHb IPOMKOCTH 3BYKa, M3Jy4aeMOI'0 OMOBEIIATENIEM, ACCOLIMUPYETCS C
ANEKTPUUYECKON MOIIHOCTBIO €TI0 BKJIIOUEHUS B TPAHCISALMOHHYIO JIMHUIO — 3TO COBCEM HE TaK.
['poMKOCTB 3ByKa 3aBUCUT OT YPOBHS 3BYKOBOTI'O JJaBJIECHHMSI, KOTOPOE MOKET 00ECIEYUTh OMOBEIIATEIh
(uacto ucrnonb3yercs obo3Hauenue SPL — ab0peBuarypa oT aHriIos3er9HOTO «sound pressure levely).
EnunuIe n3smMepeHus 3Toro mapameTpa spisercs aeruoen (n1b). XapaktepucTukon Kakaoro
OIIOBELIATEIIA ABJIAETCS YPOBEHb 3BYKOBOTO JIABJIEHUS, U3MEPEHHBIN HA pacCTOSIHUM 1M 1o ocu
U3ITy4YEHUS.
DHepreTUuYecKoi XapakTepUCTHUKON OMOBENIATENS SBISETCS MOIHOCTh, KOTOPYIO OH MOTPEOISET OT
TPAHCIISIUOHHOM JIMHUK (MOLIHOCTH BKJIIOYeHUs1). BOT oHa To u u3mepsiercs B Barrax (BTt). OToT
napaMmeTp UCIOJb3YyeTCs, B IEPBYIO OUepelb, ISl TOr0, YTOOBI pacCUMTaTh HEOOXOUMYIO MOIITHOCTh
YCUJIUTESL.
[ToHsiTHE O TOM, YTO TPOMKOCTH 3ByKa HaNPsIMYyI0 3aBUCUT OT MOIIHOCTH OINOBELIATeNsl, OINOOYHO.
[Tpu BbIOOpPE MOILITHOCTH BKJIIOUEHUS OTOBEIIATeel OCHOBHBIM IApaMETPOM SIBIISIETCS 3ByKOBOE
JaBJIeHHE, KOTOpOe OH oOecreunBaeT Ha 3T0i MoutHOCTU. Cero/iHs Ha PbIHKE CYIIECTBYET OOIbIION
BBIOOD OMoOBENIaTeNEeH, U BCe OHM UMEIOT pa3lInyHble, MPUCYIIHE TOJIbKO UM XapakTepuctuku. Kak
paBUIIo, pUpPMa MPOU3BOAUTEN YKA3bIBAET 3TU XapaKTepUCTUKU. VIHOr1a MpOM3BOUTENN HE
MPEIOCTABIISIIOT 3T JaHHBIEC WK YKa3bIBAIOT UX HE B OJHOM 00beMe. OcTaeTcsi HaesIThCsl, YTO XOTS
OBbI TO, YTO OHM JAIOT, COOTBETCTBYET JE€HCTBUTEIBHOCTH.
[lepBoe ¢ 4ero CTOMT HAUMHATH PACUETHI — 3TO OINpPEACIICHUE YPOBHS 3BYKOBOT'O JaBJICHHUS TOJIE3HOTO
ayJIro CUTHaa, KOTOPBIN TOJDKEH OBITh 00ECTIeueH OMOBEIATeNSIMU B 3aIMIAeMOM TTOMEIIeHNH. J{ist
ATOrO K JIOIYCTUMOMY YPOBHIO 3ByKa MTOCTOSIHHOTO IIIyMa B 3aIUIIA€MOM MTOMEIIEHUH He00X0IUMO
npubasuts 15 1b (n.3.15, 3.16 HIIb 104-03)

SPL(cym) = SPL(trym) +15 nb (1)
rae SPL(u1ym) — 1onycTUMBbIil ypOBEHb 3ByKa ITOCTOSIHHOTO IIIyMa B TOMEILIEHUU.
Heo0x01MMO NOMHHUTB, YTO AOMYCTHUMbINA YPOBEHB 3BYKa MMOCTOSIHHOTO IITyMa B MOMEIICHUSIX
pa3nMyHOro Ha3HA4YeHHUs He oarHakoB. OH ompesenseTcs MO0 MyTeM 3aMepOoB, TUO0 UCXOS U3
CaHUTAPHBIX HOPM.
Huxe nprBeieHbl cpeHECTATUCTUYECKNE JAHHBIE HA YPOBHH IIIyMOB.

Tabmuna 1
THUNKWUYHbIE
HazHauyeHWEe NoOMeLWeH H YPOBHW WY Ma
L, AE A

NeuebHble yUpeX EHKA
MOCTHHKL B EE - b5
YuefHble 33EENEHHA
Odmchl
Crnagtl 65 - 70
AAMHHMCTRATHEHBIE YUYPEX e HWA
MarasvHel
PecTopaHel
Bokzankl W a3ponopThl 70- 75
CyneprHapHEeTEl
MpowseCoACTED 7L _ a0
CHopTHEHBIE M KOHUEPTHEE KOMMONEKCH

PaccMoTpuM KOHKpPETHBIN npuMep:



Ham HeoO0xoaumo paccuuTaTh Kakoe KOJIMYECTBO PEUYEBBIX OIMOBEIIaTeeH MOTpeOyeTcs yCTaHOBUTD B
TOPTOBOM 3aJie, M Ha KaKyl0 MOIIHOCTh X HY>KHO BKJIIOUUTH JIJIsi 00€CIIeYeHHS YeTKON CIIBIIIIMMOCTH
coriaacHo HIIb 104-03.

Jmuunaa nomernenust 30 M, mmpuna 20, BbICOTa MOTOJKA 4 M.

B 3aBucumocTH 0T cioco6a yCTaHOBKH OIOBEIIATENIeH CYIECTBYIOT pa3Inuusl B TIOIX0/IaX K pacuyeTam
OITOBEIIATEINICH.

[TonbITaeMcs pacCMOTPETH 3TOT BOIIPOC HA MPUMEPE PEUEBBIX OMOBELIATENEH, TPOU3BOAUMBIX
amepukanckoi kommanueit Wheelock Inc, ¢ ucrnonp3zoBanrem pekoMeHAaIMi KOMITAHUH TI0 pacyeTy H
Pa3MEILECHHIO OIIOBEIIATEIICH.

Tabmuna 2. YpoBeHb 3ByKOBOro nasieHus (1b) Ha pacctosauu 1 m

Mo HOCTL B HOYEe R B
Monens TRIRCAAL AORR YO AR
onoselaTrenn

0.125 | 0.250 | 0.5 ¥ s 3 g

EQO

AOTONOUH bl 88,1 90,8 | 93,8 96 |98,8 | - -

ET-1010
HACTEHH blEi a8 01 o4 = 100 | 103 | 106

IHoTo/104HAsA yCTAHOBKA
Hlar -1
Omnpenesienne MOITHOCTH BKJIIOYEHHS ONOBeLATE el
Heo6xoauMbIit HaM ypOBEHB 3BYKOBOTO JaBJICHUS, KOTOPHIN JOJKEH pa3BUBATh OMOBEIIATEh B TOUKE
IPOBOMMOTO U3MEPEHUSI PACCUUTHIBACTCS 10 popmyre:

SPL(om.)= SPL(cym.) - 20Log(1/L) (2)
rae SPL(cym) —cm. (1)
20 — MOCTOSIHHBIN KO3(PPULIUEHT;
L — paccrosinue OT onoBemaresns 10 TOYKH U3MEPEHUS.
Tak kak B HallleM MOMEIIIEHUH BBICOTA MOTOJIKA, HA KOTOPOM OYJIyT YCTAHOBJICHBI OMOBEIIATENH, PABHA
4m, o L=4m-1,5 =2,5m (11.3.15 HIIb 104-03).
Teneps, UCXO/51 U3 NaHHBIX, NPUBEACHHBIX B Ta0auue 1, Haitnem SPL(cym.)

SPL(cym) = SPL(trym) +151b
SPL(cym) = 85 nb
[Tony4yennble 3HaYeHUS TOJCTAaBUM B (hOpMYITy 2.
SPL(om). = SPL(cym.)-20Log(1/L)
SPL(om) = 851b — 20Log(1/2,5)
SPL(om) =91,85 nb

[TpousBens naHHBIN pacyeT, BBIOMpaeM U3 TaOIULIbI 2 HEOOXOIUMYIO HaM MOIIHOCTh BKITIOUEHUSI.
s onosemarens E90 - stum 3nauenuem Oyzaer 0,5 Bt (93,8 nb)
Hlar -2
Onpenenenne He00OX0AUMOI0 KOJINYECTBA ONOBeLIATe el U X PACCTAHOBKA
JlaHHBII pacueT BeIeTCsl HCXO U3 IharpaMMbl HAITPaBICHHOCTH (JIUCTIEPCUN ) UCTIONB3YEMOTO
OTIOBEIIATES.



B aT0ii cTathe MBI He OyIeM Harpy»aThb YMTATENS CIICIHATLHBIMA TSPMUHAMH, U BIaBaThCS B
CJIOKHBIC aKyCTHUECKUE pacdeThl. Yalre Bcero mporu3BOAUTEISIME OTIOBEIIATEIICH MTPEI0CTABIISACTCSI
METOJIMKa TaKOro pacyera. PaccMOTpuM npuMep pacueTa 1Mo METOAUKE MPEI0CTaBICHHON KOMITAaHUEH
Wheelock Inc (Puc.1).

2h ,

;
|
iy Jra—

h — BbIcoTa MOTOJKA, a 2h — paccTosSTHUE MEXTy OMOBENIATENSIMU
Pucynox 1

[Tnomanb 03By4yMBaHUs OJHUM MOTOJIOYHBIM OIMOBENIaTeNeM - S(0m), MPUMEPHO paBHA
S(om)= 2h x 2h = 4h’ 3)
[ToncraBUB U3BECTHOE HaM 3HAUYEHUE BBICOTHI MMOTOJIKA, TOJTYUHM:
S(on) = 4h? = 4x4*= 64 m*
Tenepb MbI MOKEM paccuuTaTh HEOOXOAMMOE HaM KonruecTBo onoBeutarenei (N). g aToro Hao
IUIOIIA/Ib MOMEIEHUs (STOM.) pa3ieauTh Ha SOIl.
N = S(om) / S(om) = 30m x 20m/64m>
N = 600 m*/ 64m*= 9T
Jlj1s pacCTaHOBKM MOTOJIOYHBIX OMOBEIIATENEH MOKHO PYKOBOJICTBOBATHCS PUCYHKOM 2.

Pucynok 2

Wtoru npon3BeeHHBIX pacyETOB:

Jlnist obecrieueHust HEOOXOIMMOM CIBIIIMMOCTH, PABHOMEPHOCTH M Pa300pPUMBOCTH CUTHAJIOB
OTIOBEIIEHUSI HaM HEe00X0IuMO (ITPH MOTOJIOYHON YCTaHOBKE) yCTaHOBUTH 9 onosemareneit E90
(Wheelock Inc) BxirouennsiMu Ha 0,5 Br.

Hacrennasi yctaHOBKa

[Ipu HacTeHHOI yCTaHOBKE, pacyeThl, CBA3aHHBIE C ONPeIeIeHNEM HEOOX0AUMOT0 KOJUYECTBa
OIoBelaTeNe U MOIIHOCTH MX BKJIFOUEHHUS HECKOIBKO OTIMYAIOTCS OT MPEbIIYIIEro MpuMepa.
3ByKOBO€ ONOBELICHHE

B kadecTBe mpuMmepa Bo3bMeM HanOoJiee MOMmyJSIpHYIO MOJielib 3ByKOBOTO onoBeriatens AH-24WP
(Wheelock Inc.)



Tabnuua 3. YpoBeHb 3BykoBoro aasiieHus (1b) Ha paccrosnuu 1 m

Hlonoxe e
nepe MBI

Mopens MOWHOCT
Onogearens BEAOYSH AR

Hiz., | CpegH. Bbic

AH-Z24WP 1aa 105 111

Buvibop neobxooumozo SPL(on)
[Tepen Hamu cTout 3a1aya — 00€CIIEYUTH B 3alIUINIaEMOM MoMeleHuu yposeHb SPL(cym) = 85 n1b
Hlar 1
JI71s1 BbIUMCIIEHHS TUIOIIAAN O3BYUYMBAHUSI OJJHUM HACTEHHBIM OroBelareseM, ¢ yuerom 1m.3.21 HIIb
104-03, Bocnionp3yemcs popmynoii (pekomennanust Wheelock Inc.):
S(om.) = Lx (L/1,5) 4)
rae L — paccTosHue OT onoBemaress A0 AajibHed TOUYKU U3MEPEHHUS 110 OCH OTOBEIATENS.
(L/1,5) — mupuna 03By4rBaHus 0 (PPOHTY OMOBEIIATEINS.
Haxonum 3nauenue L gis kaxgoro uz SPL(om) (Tabnuma 3):
ucnonb3ys (2) SPL(om.)= SPL(cym.) - 20Log(1/L)
BBIYHCIISICM
L = 1/10SPL(eym) ~ SPL(om)}/20 (5)
ITpu SPL(om.) — 111 b, L; =20 m.
ITpu SPL(on.) — 105 nb, L, =10 m.
ITpu SPL(on.) — 100 nb, L; = 5,6 m.
Tenepb KUCoNb3ysl MOTYYEHHbIE PE3yJIbTAThI, HAX0AUM S(O11.),
« npu SPL(om.) — 111 ab, S(om.)=L1 x L1/1,5=267m" ,
o 1pu SPL(om.) — 105 aB, S(om.)= L2 x L2/1,5= 67m* ,
« 1pu SPL(om.) — 100 ub, S(om.)= L3 x L3/1,5=21m",

Hlar 2
Onpedenenue HeodX00uM020 Konuuecmea onogeujameseil
W3 nonyyeHHBIX BBILIE PE3YJITATOB BUAHO, UTO YeM Oosbiie SPL(o1m.), TeM OOJbIIyIO MII0MAb C
HeoOxoIMMbIM ypoBHeM SPL(cyM.) omoBeniarens cMOKeT 03By4uTh. COOTBETCTBEHHO HaM
noTpedyeTcss MEHbIIIEe KOJIMYECTBO OMOBEIIATEIICH.

N = S(mmom) / S(om)
Ho ne crout noanaBarbes uckyuieHuto. Bo-nepBbix, Tak kak paznuiia Mmexay SPL(urym) u SPL(cym.)
nocratouHo 6onbinas (151b), a pazauna mexay SPL(mym) u SPL(om) emie Gosnbliiie 1 MOXKET
coctaBiATh 10 30-50 nb, TO MOXXHO cebe MPEeACTaBUTh, YTO MMOUYBCTBYET YEJIOBEK HAXOISIIUICS B
HEMOCPEACTBEHHOW OJIM30CTU OT OMOBEIIATENS IIPU €0 BHE3AITHOM BKJIIOUEHUH. BO-BTOpHIX, B
3aKpBITOM MPOCTPAHCTBE (TIOMEIIEHNE) OYeHb CUIILHBI peBEpOEpPAIIMOHHBIE TIPOIECCHI.
PeBepOepalinoHHbIN CUTHAT, 00pa3yIOMIMIICS U3 MHOYKECTBA OTPAKEHHBIX CUTHAJIOB C Pa3jIMYHbIMU
BPEMEHHBIMHU 3aJIEP)KKaMU M YaCTOTHOW OKPACKOM, HAKJIAbIBACTCS HA MIPSIMOM MOJIE3HBINA CUTHAI,
pa3MBIBAET 3BYK, JICIACT €r0 HEYSTKUM, HEPUATHBIM M Hepa300puuBbIM. OCOOCHHO 3TO aKTyalIbHO
JUIsl pedeBoro onoselieHus. U TpeTbe, He MbITalTECh UCTIOIB30BATh OMOBEIIATEIN HA TOJIHYIO



KaTyIIKY, YTOOBI «IPOOUTH» CTEHBI, ABEPHU WU CTEKIISTHHbIE IEPETOPOAKH, IPU ITOM 00ECTIEUUTh TaM
HEOOXOAMMBI ypOBEHb 3ByKa MOJaBaeMoil HH(POpPMAIIKH, Y BaC BCE PaBHO HUYETO HE IMOIYUHUTCS.

PeueBoe onosenienne

Tak kak pa300pUYMBOCTH U PABHOMEPHOCTH T0/1aBaeMOi HH(OPMAIIMH B PEYCBOM OTIOBEIIICHUN UMEIOT
peliaroliee 3HaueHue, TO MBITaThCS OAHUM MOITHBIM OTIOBEIIATEIEeM MEPEKPHITh BCIO HEOOXOTUMYIO
TUIONIA/Ib MPOCTO HeomycTuMO. Ha GoNbInX miomassx, sl JOCTHKEHHS XOpOoIIel pa30opIrMBOCTH U
PaBHOMEPHOCTH, TPEOYIOTCS pacipe/ieIeHHbIE CUCTEMbI 03BYUHBAHUS, COCTOSIIINE U3 OOJIBIIOTO
KOJINYECTBA OMOBEIIATEIIEH.

Jliis pacdeTa Takux CHUCTEM Bocrosb3dyemcs pekoMenaanusimu Wheelock Inc.

1. CooTHoIIeHHE NaNbHOCTH JAeicTBHs onoBemiarens (L) k mmpune 0671acT, MOKPhIBAEMOM
oauuM omogemareneM (D), cocrasmser 1,5 x 1.

2. Jlns mydiiel paBHOMEPHOCTH U pa300pUMBOCTU peuu - L He JomkHa npesbimath 9 -10 MeTpos.
CoOTBETCTBEHHO MaKcuMabHas S(oI1) npuMepHO paBHa 60 M°.

3. IIpu pacuere MOITHOCTH BKJIFOUEHHUSI ONOBEIIATENSI U MOITHOCTH BKJIFOUEHHS UCII0JIB30BATh
bopmynamu (2) u (4).

4. Ilpum paccraHoBKe onoBeUIATENEH CIIEI0BATh CIEAYIOUIUM ITPaBUJIaM:

o PacCTOSIHUE MEX]y OTOBEIIATEIIIMHU PACIIONOKEHHBIMHU Ha OJTHOM CTEHE JOJKHO
paBHsATHCS D.

o OIOBEIIATENN YCTAHOBJICHHBIC HAa MPOTUBOIMOJIOKHBIX CTEHAX HE JOJKHBI HAXOJUTCS Ha
OJIHOM OCH, a pacrojarathbCsi B IIaXMaTHOM TOPSIJIKE.

5. Ilpu mpoBeeHUU pacyeTOB B MOMEUIEHUSIX C MEPErOpoaKaMu (CTeNIaKaMU U T.11.) JOJKHBI
YYHUTBIBATHCS 3TH ocobeHHoCTH. [Imomaau, pasrpaHiueHHbIC STUMU TPETSITCTBUSMU JIOJKHBI
paccMaTpuBaThCs KaK OTAENbHbIE TOMENIEHUs. TaK ke TOJDKHBI PACCUUTHIBATHCS U TOMEICHUS
CO CJIOHBIMHU apXUTEKTYPHBIMU XapaKTEPUCTUKAMU (pa3HOYPOBHEBbBIE MMOTOJIKH,
HENpaBUIbHbBIE (OPMBI, U3TUOBI B KOPUIOPaAX, 00bETMHEHHBIE 3aJIbl U T.J1.)

[Ipumepsl pacCTaHOBKM HACTEHHBIX OMOBEILIATEIICH.
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Pucynok 3

[IpuBeeHHBIE BbIIIE pacueThl MOMOTYT MPOEKTUPOBIIMKAM OCYIIECTBISITh «BPYYHYIO» M0JI00p
onogeniareneil. OJIHaKO CyLIECTBYIOT NIPOrPaMMbl aBTOMAaTHYECKOTO pacyeTa, U B X YUCIIE



«IIporpamma pacuera KOJIMYECTBA U MOLIHOCTEN BKIIIOUEHHUS peueBbix onoBeniareneii Wheelock»,
KOTOpAs C yCIIEXOM, Ha MIPOTSHKEHUH yxke Oosiee 3 JIeT, HCIOJIb3YeTCsl MHOTUMU POEKTHBIMU
oprannzanusMu. OTBIT UCMIOTB30BAHMS 3TOTO MMPOTPAMMHOTO MPOYKTA MOKA3bIBAET, YTO 3aJI0KEHHBIN
B IIPOTpaMMe aJIrOpUTM pacuera MOJTHOCTHIO YOBIETBOPSET TPEOOBAHUIM, IPEAbSIBIIEMbIM K
peueBbiM COYD. CrpaBeyIMBOCTH pajid HAJI0 OTMETUTh, YTO B TPOTpaMMe 3aJI0KEH aITOPUTM JIHIIIb
JUIS OTIPE/IETICHHBIX MOJIEJIEH PEUEBBIX OIMOBEIATeNIeH, HO Ha IPAKTUKE 3TOTO OKa3bIBaeTCs
J0CTAaTOYHO A7 pacuera 6onpmuHcTBa COYD. [Iporpammy MoKHO GECIIaTHO 3arpy3uTh C caiiTa
http://www.wheelock.ru/. Takxe Ha 3TOM caifTe MOXHO HAUTH MPOTPAMMBbI pacdeTa eMKOCTH

AKKyMYJISITOPHBIX OaTapeit it pe3epBHBIX UICTOYHUKOB TUTAHUS U POTPaAMMy pacdeTa CeUeHHs
Kaleseil st TMHUHN oMoBeaTeNiel ¢ y4eTOM pacipe/leIeHHON Harpy3KH.

Ilpu nanucanuu 0anHol cmamovu A6mMOPvL CMABUIU NEPEOd CODOIl Uelb NOKA3aAmb, YHO OMm
HPAasuIbHO20 8b1OOPA U KOHPUYPUPOBAHUA 000PYO08aAHUS, OMEEUAIOUL€20 3a 0e30NACHOCHLb,
3A8UCAM HCUZHU U 300P06bE MUTLTUOHOB HAUWIUX COZPANCOAH, HAWIUX POOHBLX, Hauux oemei! Ymo
JII0001 NPOEKMUPOBUIUK 00JINHCEH 0CO3HABAMb CIMENEeHb CE0ell OMEEHNICIMEEHHOCU 3a
évlnoinAemole um npoekmol. M 3a0aueii karxcoo2o npoeKmuposuiuKa A611emcsa He moabKo camomy
coenams NPABUILHBLIL 66100P, HO U YDeOums 6 Imom 3axaszuuka! Beov epemena, kozoa noooonvie
cucmemul yCManasau8aIuCh JUMb «OJIA 2A104KU», NPOULIU. ...

Hcnosb30BaHHbIE HCTOYHHKH:

1. HIIb 104-03 Cuctembl ONOBEIIEHUS U YIIPABIEHUS 3BaKyalleil Jito1ei Ipy rnoxapax B 3JaHUIX
U COOPYKEHUSX.

2. HIIb 77-98 TexHnueckue cpeicTBa OMOBEIIEHUS U YIIPABICHUS 3BaKyalleil oXKapHbIE.
OO6mue TexHuueckrue TpedoBaHusi. MeToabl NCTIBITAHUH.

3. IlpoexkTupoBaHUE CUCTEM OINOBELICHMS U YIPABICHUS 3BaKyalllel JI0AeH Mpu noxkapax B
obmectBeHHBIX 3aanusaX: [locooue (k CHull 2.08.02-89). — M.: «Accoumarus
«Iloxundopmrexauka», 1992. — 59 c.
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