KOYHOB OJIET
Oco0ennoctu npoekTupoBanust COYJ B yCl10BUAX Pa3BUTHS JJIEKTPOHHBIX

TEeXHOJOTUM

[lenpto JaHHOW CTaTbU SBISETCS O3HAKOMJIEHME CIELMAIUCTOB U BCEX
3aMHTEPECOBAHHBIX JIMI] C OCHOBHBIMU MPUHUMUIIAMHA TIOCTPOEHUS U IPOEKTUPOBAHUS
CHCTEM OIOBEIICHHUS U yrpaBiieHus sBakyamuei (COYD).

HeobxoaumocTh B HalmMCAaHUM 3TOW CTAThbU MPOJUKTOBAHA C OJHOW CTOPOHBI
HEJIOCTAaTOYHOU pa3pabOTKON JaHHOTO MaTepuana B COBPEMEHHBIX yUE€OHHKaxX IO
OPOEKTUPOBAHUIO CUCTEM OE€30IIaCHOCTH, a C Jpyroidl — TpeOOBAHMEM BPEMEHH,
OBICTPO MEHSIOIIUMHUCS YCIOBHSIMU BHYTPEHHEIO M BHEIIHErO pPbIHKA, Pa3BUTHEM
JJIEKTPOHHBIX TEXHOJIOTMH, HapacTalOIIMMH TEMIIAMU CTPOUTEIbCTBA HOBBIX
OOBEKTOB PpA3IMYHOIO HA3HAYEHMs, 3aMEHOM B CYIIECTBYIOIIMX 3JaHUSIX U
COOPYKEHHSX  YyCTAapeBIIEro  OOOpPYIOBaHHS  COBPEMEHHBIMM  CpPEICTBAMHU
0€30IacCHOCTH ¥ aBTOMATHU3alIHH.

CoBpeMEHHbIE MPOEKTUPOBIIMKM UM CIEHUATUCTBI B O0JACTH CHUCTEM
0€30MMacCHOCTH HY’KJAIOTCSl B MOBBILICHUH CBOEH KBalIU(UKAIMKM U, KaK CIEACTBHE,
00s13aHbI CIEIUTh 3a TEXHUUYECKUMHU IMIPOLIECCAMU, MPOUCXOAAIUMHU B COBPEMEHHOM
oOmecTtBe. [Ipy BO3HMKHOBEHMM HEOOXOAMMOCTH WM B CIydyae MOPAJIbHOIO H
(Gu3nyecKkoro ycrapeBaHusl TEXHUKH, CPEICTB U TEXHOJOTUI MOXKET MOTpeOOBaThCS
naxe nepekBanudukanus. CoBpeMEHHbIE CHELUUATUCThI, KpOME OO0JaJaHUsl YUCTO
TEXHUYECKUMHU 3HAHUSMHU M HaBBIKAMM, JOJDKHBI YMETb OpPUEHTHUPOBATHCS B
OTPOMHOM PpbIHKE 3JIEKTPOHHBIX CHCTEM O€30I1aCHOCTH, YMEThb HCIIOJIb30BATh U
aJanTUPOBaTh MMIIOPTHOE OOOPYIOBaHME, MHTEIPUPOBATh pa3ivuHble OpeHabl. He
clieyeT npeHedperarb ¥ MHHOBALMOHHBIMU PEIICHUAMHU, 3(P(PEKTUBHOCTh KOTOPHIX
olnpaBJaHa MWCTEKIIUM jecsaTuiaeTueM. W eme oAHa MpUYMHA: HMIIOPTHOE
o00opy0OBaHME HYXZAeTCsl B aJanTaldd M HWHHOBAallUM B CBSA3M C TEM, 4YTO
OTEYECTBEHHAsi HOpMaTHBHasi 0a3a HMMEET CBOIO CleUU(UKY, OTIMYAIOIIYIOCS OT

MEKIYHAPOIHOM.



Hacrosmas crates OCHOBBIBAETCS HAa MHOTOJIETHEM IPAKTUYECKOM OIIBITE
aBTOpa, BKJIIOYAET OOJIbIIOE KOJIMYECTBO IMPUMEPOB Ha 0aze CyIIECTBYIOLIETO
HEJAOpPOroro, AakTUBHO IPUMEHSEMOro CEepTU(PUIMPOBAHHOTO  00OPYIOBAHMUS.
besycinoBHo, paboTa He MpeTeHIyeT Ha MOJHOTY OXBaTa Bcei nmpobieMaTuku B cdepe
COVYD, mnockonpKy JAeTalibHas pa3paboTKa JaHHOW TEMbl HE TIPE/ICTaBIIACTCS
BO3MOKHOI B paMkax HeOombmioi myOnukanuu. B cTaThe OCBemieHbl HEKOTOPHIE
TPYAHOCTH, BO3HUKAIOIINE MpU npoekTupoBanun COYD.

Opunnueckum ocHoBanuem st npumeHenuss COYD Ha HameM pbIHKE
SIBJISIFOTCSI CBOJIBI TPABWJI, HOPMATHUBEI, pa3pabOTaHHBIE HA OCHOBAHHUH (De/IepaTbHBIX
3aKk0HOB. OnHako (aKTHUYECKH TMOJI0OHBIE CHUCTEMBI CTPOATCS HJisi TOTO, YTOOBI
IIOIIPOCTY 3ALUUTUTH JIFOAEH IIPU TOW MJIM UHOM YIpO3€, CBOEBPEMEHHO NPEAYIPEAUB
ux 00 omacHoctu. JloBeneHue A0 JroAedl WHPOpPMANMU, KACAIOIMICUCS WX JWYHOU
0€30MacHOCTH, SIBJIAETCS JIEJIOM 0053aTeIbHBIM U HAUBaXKHEHIITNM.

PexomeHmanny, mpenoKeHHblE B HACTOSLIEHM CTaThe, ONMUPAKOTCS Ha
nercreytonme CHullbl, ofHako OHM MOTYT pacCMaTpUBaTbCA TAaKKE BHE 3TOMU
3aBUCHMOCTH M JIETKO aJJallTUPOBATHCS MO MEHSIOIIUECS YCIOBUS.

OcHoBHOE BHHMaHHE B paboOTe YyAENEHO OCOOEHHOCTSM U OCHOBHBIM
IPUHLHKIAM TOCTpOoeHUs U poekTupoBanust COYD 3-5 TUNOB U B YACTHOCTU CUCTEM
3BykoBoro omnogsemieHust (C30). PaccMOTpeHbl BOMPOCHI, KacarolMecsi OCHOBHBIX
sranoB npoektupoBanuss COVYD, mnpelncraBieHbl CChUIKM HAa HOPMATHUBHBIE
JIOKYMEHTBI, IPUBEICHBI MPUMEPHI PEIICHUN HEKOTOPBIX HanboJee BaXKHBIX 3a7a4 Ha
YPOBHE CTPYKTYPHBIX CXEM, BKJIOUEH MUHUMAJIbHBIA TEOPETUYECKUN MaTepHUal IS
CaMOCTOATENbHBIX (IEKTPOAKYCTUUECKHUX) PACU€TOB, JaHbl IPAKTUUECKUE PUMEPHI,

IIPOJIEMOHCTPUPOBAHBI PE3YJILTATHI PACUETOB.

HexoTtopsbie ocodennocT npoekTuposanuss COYD

B coBpeMeHHBIX YyCIOBUSIX, OJHHM W3 BAXHBIX acClEeKTOB Ha JTame
IPOCKTUPOBAHMS SBJISIETCS COCTABJIEHHUE T'PAMOTHOTO TEXHUYECKOro 3aganusa. Ha
ATOM DJTale OCYLIECTBISIETCS OOpaTHasi CBSI3b MEXKIY MPOCKTUPOBIIUKOM U

MOCTAaBIIMKOM  oOopyaoBanus.  Texuumyeckoe 3amanue (T3)  dopmupyer



MPOCKTUPOBIIMK, HO ONTUMAJILHOE PEIICHHE U BCIO HEOOXOAUMYIO JOKYMEHTAIIUIO,
OpeloCTaBIsieT  TeXHMYECKas  CiIyx0a  IOCTaBIIMKA WM  MPOU3BOAMUTEINA
IPOCKTUPYEMOU CUCTEMBI.

[Ipu BeIOOpe COVYD oOueHb BaXXKHO TMPABWIBHO OICHUTH 3JaHUE WIU
COOpY’)KEHHE, MJI1 KOTOpPOro OHa MpoeKTupyercs, u B kotopom COVYD Oyxer
MHCTAJUTUPOBATHCS U DKCILTyaTUPOBATHCS.

[Tocne TOro kak mpoW3BeAE€HA OLEHKA 3JaHUsA, HYXHO pPAaCCUUTATh
HEoOX0MMOe KoiMuecTBO 30H. ClieqyeT cKa3aTh HECKOJIBKO CJIOB O JIEJIEHUHU IO
3oHaM. JIsi o3ByumBaHUS OOJBIIUX TEPPUTOPUN MPUMEHSIOTCS TaK HA3bIBACMBIC
pacnpeneneHHble (B OTIUYHE OT JOKAJIbHBIX) CUCTeMbl. Takue cucteMbl paboTaloT 1o
MHOT'030HHOMY NpHUHIUITY. J[eJieHre o 30HaM UMEET JiBa IPEUMYIIIECTBA:

1) ¢ GbyHKIIMOHATBLHOM TOYKU 3pEHHUS, TO YA0OCTBO M THOKOCTh yIPABIICHNUS,

2) ¢ TEXHUYECKON TOYKHU 3pEHUS, 3TO CO3/IaHHUE OJJHOPOJHOTO 3BYKOBOTO IMOJIS
Wi o0ecriedeHrue pPaBHOMEPHOTO 3BYYaHUS PEUYEBHIX OMOBEMIATENICH, a TakKke
MUHUMU3AIUS Tapa3UTHBIX 00paTHBIX CBsI3el B CHCTEME.

PaznuyHbie acnekThl MOTYT CYIIECTBEHHBIM OOpa3oM TIOBIUSATH M Ha
okoHYaTeabHbIH BbIOOp COVYD. B 3aBHCHMOCTH OT CHEIU(DHUKA 03BYYHMBAEMOTO
00BeKTa M  CYHIECTBYIOUIUX HJIA MPOCKTUPYEMBIX KOMMYHUKAIIMA  MOTYT
noTpeOOBaThLCS, HAIPUMED, TU(PPOBBIE CHCTEMBI OTIOBEIIICHHUS.

Jagum HekoTopble omnpeaesneHusi. KoMIUIeKCHbIE CUCTEMBI, B OTIMYUE OT
ABTOHOMHBIX, CIIOCOOHBI pelmath 0OoJjiee IMUPOKUM KpYyr 3agad, a Takxke
UHTETPUPOBATHCS ¢ ApyruMu cuctemamu. Jlokanpapsie COYD mpeacTaBisioT codoi
COBOKYMHOCTb CpPEJICTB OIOBEIICHUS, KOTOpbIE TMpPH MOCTYIUIEGHUH KOMAaHJIbI
yIpaBJeHUs MEPEeat0T CUTHAJI OMOBEICHMS B 3aJaHHbIE 30HbI. [[eHTpanu3oBaHHbIC
CHUCTEMBI OTBEYAIOT 3a IICHTPATU30BAHHBIA COOp HHPOpPMALIUU, KOHTPOIb U
yhpaBiieHue nepudepuiHbIMU yCTpoiicTBaMU. Takue cucTeMbl Mbl OyJIeM Ha3bIBaTh
eIIe U pacupeneeHHBIMH, KIACCUPUITUPYS UX TEM CaMbIM IO CIIOCO0Y IMOCTPOCHHUS
U TOApa3yMeBasi 1MoJ| CliocoOOM HE TOJBKO BO3MOXHOCTH JCJICHUS 1O 30HAM, HO H
BO3MOXKHOCTh Pa3MEIICHUSI Y3JIOB CHCTEMbl Ha pachpeeieHHbIX (OOIbIINX)

TEPPUTOPHUSIX. B pacnpeneseHHbIX cucTteMax rpOMKOTOBOPUTENH PACTIPEIEIISIOTCS 110



BCEW TEPPUTOPUM WM 30HE paCIOJOXeHus ciuymarened. llpu stoM nmomxHa
o0ecneunBaTbcs OJHOPOIHOCTh 3BYKOBOT'O IIOJISI, YTO B CBOIK OYEpeab INPUBOIUT K
Xopolei pa300pUnBOCTH PEUH.

[Ipu pacuere BpeMeHU pe3epBUPOBAHMS IO MUTAHUIO HEOOXOIUMO YMETh
paccUMTBIBATh BpEMs PE3EPBUPOBAHMS KaK B JCKYPHOM, TaK U B TPEBOKHOM
pexuMe. JlaauM HEKOTOpbIE MOSICHEHHWs. [[eKypHBIM pEeKUM — OTO PEXKUM, IpHU
KOTOPOM OOJIBIIMHCTBO OJIOKOB B OTCYTCTBHE 3BYKOBOM TPAHCISLUU OTKJIIOUEHBI.
[IpumepoMm SBISIOTCS TPAHCIALMOHHBIE YCWIMTENM Kak HauOojee KpyIHbIe
notpeburenu. Ilpum sSToM OJIOKM CHCTEMBI [OJDKHBI HAXOJUTHCS B PEXKHUME
TFOTOBHOCTH, YTOOBI IpPU MOJA4€ Ha HUX NUTAHMUs BKIIOUUTHCS B padoTy. Takum
o0pa3zoM, MOXHO C(OPMYJIMPOBAaTh MOHATUE “‘HAXOAMTHCS B AECKYPHOM DPEXKHUME’ .
Cucrema, HaXxOJSICh B JI©KYPHOM peXHUME, UMEET MUHUMAJIbHOE MOTpeOIeHne Npu
OTCYTCTBHM ABAPUWHON CUTYallUM W ONEPATUBHO BKJIKOYACTCS IS BBIIOJHEHUS
CBOCH 3amaud mpu akTUBAUHU. [Ipu HEOOXOAMMOCTH MY3bIKATBHOW TPaHCIALUN
YCUJIUTENN JODKHBI OBITh 3alUTaHbl OT 2-X BBOJOB pAaCIpeNeuTeNs MUTaHUs,
OTKJIIOYaEMOM M HeoTKiIo4aemMoM. IIpu 3TOM pe3epBUpOBaTh CIEAYET TOJbKO
OTKJIIOYaeMble BBOJbl. B NMpOTHBHOM ciyyae O4YeHb CIIO)KHO OOecneduTh padoTy
CUCTEMBI B T€UEHHUE 24 4acCOB IPHU OTCYTCTBUM OCHOBHOI'O ITUTAHUS.

[lon aBapuiiHbIM peXUMOM OyAeM MOHUMATh PEXHUM (PYHKIIHOHUPOBAHUS
COYD npu nocrymnenun Ha Hee curHainioB ot OIIC. Ilpu nmponagaHuu nuTaHus
COYD nomkHa QYHKIMOHUPOBATH B TEYEHUE PACUETHOIO BPEMEHU WM BPEMEHH,
oroBopenHoro B HIIb (Hampumep, 1 wac). Ilpu npomamanum nutanus COVYD
sanutbiBaeTcss oT AKD, moaKiItO4eHHe KOTOPBIX OCYILIECTBISETCS aBTOMATHYECKHU.
[Ipy uwHCTAIALMM TAaKUX CHCTEM HEOOXOJMMO OO€CleyuTh IBOMHOE MHUTAHHUE
0JIOKOB OT OCHOBHOT'O U aBapUIIHOI'O BBOJIA.

Jns  pesepBupoBaHMs ~ oOopyaoBaHus, uMerwomero nuradue  220B,
UCTIOJB3YI0TCS ucTouHuKH Oecniepeboitnoro mutanus WUBIIL (UPS). o cpaBHenwuio ¢
AKDB oHM UMEIOT 110 KpaitHell Mepe OJTHO 04YeHb OOJIBIIIOEC TPEUMYIIIECTBO - MPOCTOTA

B 00CITY>KUBaHUHU.



Ha npaktuke He Bce Tak mpocTo. Jleso B TOM, YTO Ha COBPEMEHHOM PBIHKE
npucyTcTByeT Oonbinoe paszHooOpasusi UBIL.  IlpomsBoaurtenu, BblgBUTas Ha
NepeHUI TUIaH T€ WU UHbIE MPEUMYIIECTBA, OOBIYHO CKPBIBAIOT HETOCTATKU CBOMX
Open10B, mo3ToMy Ji1s mpuMeHeHus B COYD kenaTenbHO UCIOIh30BaTh HCTOYHUKH
OecriepeOOMHOro MUTaHMsl, KOTOPbIE MIPOLUIN CEPTU(UKALNIO B MTOKAPHBIX OpraHax,
T.€. TECTUPOBAINUCH HA BJIEKTPOMArHUTHYIO COBMECTUMOCTb, HA YCTOMYHBOCTb
paboThl TpHU pa3IUYHBIX MepebosiX B CETH, OTKIIOYEHUS, KPaTKOBPEMEHHBIE
OporajaHus u T.J1.

OcnoBnoe naznadyenne MBIl B COYD — 310 obecnieuenre UMTeabHONH paboTh
CUCTEMbI IpU MpomnagaHuu nutanus. Ilosromy nns pacuera HEOOXOIMMO 3HATH
napameTpbl BeiOupaemoro MBI, kotopsie B cBOlO ouepenb oOecrieurBaroTcs JuO0
BctpoeHHbIMU AKDB, nubo — nans yBenuueHuss BpPEMEHU pEe3epBUPOBAHUSA —
JIOTIOJIHUTEIbHBIMU BHEITHUMH. B 11000M ciiyyae HE0OXOIUMBbl TOUHbBIE JaHHBIE OT
IPOU3BOAUTEIIS.

B COVYD coeanneHue 3BYKOYCHIMTENBHON CUCTEMBI C TPOMKOTOBOPUTEIAMU
OCYULIECTBJISAETCS JUHUSAMU CBsi3U. Kak U B 1IOOBIX TUHUAX, B HUX BO3HUKAIOT MOTEPH,
YTO MOYKET 3aMETHO CHU3UTh Ka4eCTBO M YPOBEHb I1EPEJaBAEMOI0 CUTHAJa, I03TOMY
HEMaJIOBa)XKHOU SIBIIAECTCA 3a/1a4a pacyera MoTepb Ha IPOBOIAX.

PaccuntaB cymmapnytro Harpy3ky COVYD, MOXHO HPHUCTYNHTh K pacuery
oTeph Ha MPOBOJAX IMPH YCIOBUHU, YTO MPOBOJ yke BbiOpaH. Ho MoxHO pemars u
oOpaTHy10 3a1a4y, @ MMEHHO BBIOMPATh MUHUMAJILHO HEOOXOJUMOE ceueHue Kadess
B 3aBUCUMOCTH OT JOIYyCTUMBIX ITOTEPb.

B 3ByKoBbIX cucTemax ajisi oOecnedyeHHs MPUEMIIEMOro KauecTBa BEIIAHUS
BEJIMYMHA JONYCTUMBIX IOTEph NpuHuMaetcs paBHou 10%. CinenoBarenbHO, 3a1auy
MOKHO C(OpPMYJIMPOBATh TaKMM OOpa3oM: HAWTH ONTHUMAJIbHOE CEYCHHE >KUJIIBI
Kabess (IpU 3aJaHHBIX IapaMeTpax Harpy3ku), IpU KOTOPOM IOTEPU HE MPEBBICAT
10%.

B peanpHBIX yCIOBHSX Harpyska paclpeaensieTcss BAOJb JMHUMU Oosee Win
MEHee paBHOMEpHO. B 3ToM ciiyyae HEOOXOIMMOE CEUYEHHE >KWIbl MOXKET OBITh

YMCHBUICHO. CedeHue XUJIbl JIMHEHHO 3aBUCUT OT JJIMHBI IIPOBOJA — JJIA OonbIIeH



IUMHBL  TpeOyeTcss  OojbIliee  CEUeHWe, CIeNOoBaTeIbHO, [UIsi PaBHOMEPHO
pacnpeneneHHON Harpy3Ku OJMHAKOBOW MOIIHOCTH (OpMYJy JJid pacyeTa CeUCHHS

IMpOBOJa MOXKXHO IICPENIMCAaTh B CIICAYIOIICM BUC!

S=K*r*L,/R,,

rie K — xosddummeHT, yduThIBaloOmuidi pPaBHOMEPHOCTh HArpy3Ku; I —

YACIBbHOC COIIPOTHUBICHUC JKHUJIbI; L;K— AJIMHA XUJIBI IIPOBOAA, Rn — JJINHA JINHUH.

Jis paBHOMepHOUW Harpy3ku kodpduimeHtT K MOXHO MpeAcTaBUTh Kak
cpenHee apu(PMETHUECKOE 3HAYEHHE MEX]Yy XYIIUM npu JiuuHe L u nydimmm npu

mmuHe L/N cimydasmu:

K=(1+N)/2N,

rae N — KOJIM4eCTBO TPOMKOTOBOPUTENEH B JIMHUH.

[IpuBenennas  Bbime  (GopMysna  ClOpaBeqyiMBa  Kak Ui OJHOTO
rpoMkoroBopurens, T.e. Ayt N=1, K=1, tak u ays 0oxbioro konudectsa, T.e. N=100,

K~0,5.

Cucrema 3ByKOBOIo onoBeneHus kak yact COY2

COYD gBusgercd OOHOM W3 BaXHEHUIINX COCTABISIIOIINX  CHUCTEMBI
6e3omnacHocTH. B cymiecTByronmx HopmaTuBax gaetcs Takoe omnpeaenenue: COYD —
TO KOMIUIEKC OpPraHU3allMOHHBIX MEPOINPUSATUA U TEXHUYECKUX CPEJICTB,
NpeaHa3HAYCHHBIH JUIsI CBOEBPEMEHHOTO COOOLIeHHUS JIoAsSM uHopManmuu o
BO3HUKHOBEHUU TIOKapa W HEOOXOAMMBIX NyTsaX »dBakyarnuu. CremnoBarenbHo,
npoektupyemas COVYD  nomkHa OTBEYaTh OCHOBHOMY  IPEIHA3HAYEHHIO,

OIITUMAJIBHBIM o6pa30M peuiars IMMOCTABJICHHYKO 3ajiavy, YAOBJICTBOPATHL BCEM



TpeOOBaHUAM MOXapHOH Oe30MacHOCTH, OBITh HANEKHOW W, YTO HEMaJOBAaXKHO,
JOCTYITHOM 10 cBoel 1eHe. JlJis onTUMalIbHOTO BIOOpAa COOTBETCTBYIOIIEH CHCTEMBI
OIMOBEIIEHUS HEOOXOAMMO YETKO MPEJCTaBIATh PellaeMylo 3ajady, pa3Oouparscs B
OPUHIIMIAX W CHoco0ax (PYHKIIMOHUPOBAHMS CYIIECTBYIOIIMX CHCTEM, a TaKKe
OPUEHTUPOBATHCA B CYLIECTBYIOLEM PhIHKE.

JlanuMm HekoTOpble omnpeneneHusd. PedeBass cucrtema ONOBEHIEHHS — 3TO
KOMILUIEKC TEXHUYECKHX CPEACTB, NpPEAHA3HAUYECHHBIM [JI1 OMOBEUIEHUS JOJIEH B
OJIHOM WJIM HECKOJIbKUX BBIJEICHHBIX 30HAX C LEJIbI0 NEpenaTrb 3TUM JIOJAM
nH(popManuioo, HampaBlIeHHYI0 Ha  o0ecnedeHue HX  Oe3zomacHocTH. B
MEXXIyHApOIHBIX CTaHIAApPTaxX JAaeTcs €Il U TAKOE OINpeJeJieHue: 3ByKOBas CUCTEMA
aBapuHUHOTO  OMNOBEIIEHHS JOJKHA  O00ecleyuMBaTh  TPAHCISALUIO  MOHSITHOM
uH(bOpMAaIK, HAIPABIECHHON Ha 3amuTy Jojeid. OOpaTuTe BHUMaHUE Ha KIIFOYEBOE
cioBO — “noHATHON”. IIOHATHOCTH — OSTO OYEHb BaXHasl XapaKTEPUCTHUKA,
NpeIbABISAIONIas psAJ CYIIECTBEHHBIX TpeOoBaHUil K 3ByKOBbIM TpakTam C30.

CucreMbl ONOBEIIEHNS] MOXKHO Pa3/I€IUTh 110 HECKOJIBKUM IIPU3HAKAM:

[To cnocoby mnepenaun uHpOpMAaIUMU: MPOBOJAHBIE U OecnpoBojaHbIe. B
OecrpoBOJHBIX  cHUCTeMax  nepenaya  MHGOpMAlMU  OCYILIECTBISETCS IO
paguokaHaiamM. Takue cCucTeMbl B HallEd CTpaHE HAdyalld IPUMEHSThCSA
CPAaBHUTEJIBHO HENABHO M HA CEroJHAIUHUN [€Hb AaKTUBHO pa3BuBarorcs. Ho
HamOoJiee pPACIpPOCTPAHCHHBIMU Ha CETOAHSIIHUN JIEHb SBISIOTCS TPOBOHBIC
cuctembl. MHpopmanuss B Takux CcHCTeMax Imepenaercs 1o mnpoBogamM. OHU
OTJIMYAIOTCS MOBBIIIEHHON HAJIEKHOCTBIO U YJOOCTBOM B 0OCITYKUBaHUU.

I[Io KOHCTPYKTMBHOMY MCIIOJTHEHUIO CHUCTEMBl MOXHO pa3deiuTh Ha
HACTOJIbHBIE U CTOCYHBIE.

HacTtonpHble cucreMbl. DTO HEIOPOTHE CHUCTEMBI, COBMELIAIOIIME B cede
HECKOJbKO (QyHKIMHA. B Takux cucreMax B OJHOM KOHCTPYKTHUBE MOXKET
MIPUCYTCTBOBATh HECKOJIBKO OJIOKOB. TakuMHM CHCTEMaMd MOHO YIPABISTH
JTUCTAHIIMOHHO TPU TOMOIIM MHUKPOGOHHBIX KOHcosier. HacTonmbHble CHCTEMBI
UMEIOT psAJl OTpaHMYEHUH, HE TO3BOJSIOLIMX MPUMEHITh HUX B KayecTBE

IIOJJHOICHHBIX CUCTCM.



CroeuHble WM PIKOBBIE CHCTEMBI JUIICHBI MPAKTUYECKH BCEX HEIOCTATKOB,
CBOMCTBEHHBIX HAaCTOJbHBIM cucteMmaM. [loa ctoeuynbiMu OyJiIeM MOHUMATh CUCTEMBI,
BBIMIOJTHEHHBIE B JKECTKOM METAUTMYECKOM KOpIyce, NpeaHa3HAYeHHbIE s
MOHTa)Ka B CTICIIMAITU3UPOBAHHBIC AIEKTPOTEXHUYECKUE MTKA(BI, WIH KPATKO, CTONKH.
CrnenoBatelibHO, TAaKME CHUCTEMbI Mbl OyJieM MHOT/IAa Ha3bIBaTh CTOCYHBbIMU. J[laHHBIC
CHUCTEMBI CTPOATCS, KaK MPaBWIIO, U3 OTIEIbHBIX OI0KOB. broku momOuparoTcs B
CBSI3M C KOHKPETHOM pelIaeMOM 3aJadye€ii U MOHTHUPYIOTCS B 3JIEKTPOTEXHUUYECKUU
mKkad. DIEKTPOTEXHUIECKUH MKad 3amuiaeT CucTeMy OT HeCaHKIMOHHUPOBAHHOTO
J0CTyMa, 00ecrneynBacT HeOOXOAMMOE OXJIXKICHUE U COXPAHHOCTh, YBETTUUHUBAS TEM
CaMbIM CPOK JKCILTyaTallui 000py0BaHUsI.

CuctemMbl TakKe OTIMYAIOTCA [0 CBOMM BO3MOXHOCTSIM. B cBsizu ¢
HEYKJIOHHBIM  PACHIMPEHHEM  CTPOUTENbCTBA U  PEKOHCTPYKIMEH  MHOTHX
NPEeANpUATANA BO3HUKAET 3ajlaya TOCTPOEHUSI CUCTEM Paclpe/leIEHHOTO 3BYyYaHMS.
Takue cuctemMbl COOTBETCTBYIOT 5 THUMY. 3a/1auil, COOTBETCTBYIOIINE JAaHHOMY THUITY,
ONTHMAaJbHEE BCEr0 peIIalTCs Ha 0a3e CHCTEM, HCHOJB3YIOUUX LHU(PPOBBIC
TEXHOJOTMH. B Takux CcHUCTEMax OCHOBHBIE WCIHOJHUTENbHbIE OJOKH, HHOT/A
Ha3bIBa€MblE TEPMUHAIBHBIMU, MOTYT BBIHOCUTHCS Ha OOJIBIINE PACCTOSHHUS.
VYrpaBieHrue TaKUMHU CUCTEMaMH OCYILIECTBIISIETCS EHTPATU30BAHHO, MPU TTOMOIIIH
nporeccopa, cepBepa u T.4. B Takux peanu3anusx OpraHu3yoTcsl OCTHI YIIPaBICHHUS,
HeoOxoaumMble i cOopa mHGOPMAIIMK U €€ aHaluu3a, pa3padaThIBaeTCs KOMILIEKC
MEPOTIPUATANA W COOTBETCTBYIOMIAS JOKYMEHTAIUS JJIs TPHHATHS ONTUMAaJIbHBIX
pemienuii. Brpicokas (GyHKIMOHATBHOCTH M YAOOCTBO yNpaBICHHUS TaKUMH
CUCTEMaMHU JIOCTUTAETCsl 3a CYEeT UIMPOKOr0 UCIOJIb30BAaHUSI MPOrPAMMHOIO
obecneueHus. [IporpamMmHoe oOecrieueHUe MO3BOJISIET TMOKO MOACTPAMBATHCS O]
peIlIeHNe KaK TeKYIINX, TaK ¥ BO3HUKAIOIIUX 3a/1a4.

B mudpossix cucremax 3BykoBoro omnosenieHus (C30) uCmonb3yroTcs Takue
yHHUBEpCaJbHble MPOTOKONbI, Kak RS-122/232/422/485. CoBpemeHHbIE HH(PPOBBIC
METOJbl  MpeoOpa3oBaHMsl  TO3BOJSAIOT  IepeAaBaTb  MH(OpMalMio 1O
ONTOBOJIOKOHHBIM  JIOKAJTbHBIM  BBIYMCIUTEIBHBIM CETSIM W OCYLIECTBIATH

HHTCTPAlNIO C IPYIr'UMU CUCTCMAMMU. B 37011 cBsI3U BaKHO HAIIOMHHUTB, YTO B paMKax



OPUMEHSIEMBIX TEXHOJIOTUWA JOJDKHBI HEYKOCHUTEIBHO COOJIIOAAThCS  HOPMBI
MOKapHOI 0€30MacCHOCTH.

OnHolt M3 aKTyallbHBIX HA CETOJHSIIHUN JI€Hb 3aJay SBISETCS CTHIKOBKA
CUCTEM OTIOBEIIECHHSI C CUTHAJIAMU TPaKIaHCKOW 000poHbI. [laHHas 3amayua pemaercs
Ha oCHOBaHUU 2-X TpeboBanui. [lepBoe — npaBoBoe, 310 BhinosiHeHue HI1b-104-03,
nn 3.2. IIpu npoextupoBanun COYD noipkHa npenrycMaTpUBaThCS BOZMOXHOCTh €€
CONPSDKEHUS C CHCTEMOM OIOBEHICHHMs] TpaKJaHCKoW oOopoHbl. Btopoe -—
TpeOOBaHHWE TMPAKTUYECKOro Xapakrtepa. Ha ceromHsmHuii JeHb B paMKax
IPpaKJaHCKOH OOOpPOHBI MPOBOAUTCS JOBOJIBHO OOIIMpPHAs CUCTEMA MEPONPHSITHIA,
HAIpaBJICHHBIX Ha IMepeAadyy HHPOPMAlMM O YPE3BbIYAMHBIX CHUTyalUsIX IO
pa3iMuHbBIM, B TOM 4YucCjle HU(PPOBBIM, KaHajgaM CBs3U. Tak BOT Kak pa3 3TO
pazHooOpaszue B croco0ax rmnepeaaun WHOOPMAIMU M CO3JACT PSAJ HEKOTOPBIX
TpyaHocten npu cteikoBke 'OYC ¢ COYD.

IIpu creikoBke curHanoB ['OYC, mnepenaHHbIX 0O paavo KaHajigam, C
CUCTEMaMHU ONOBELICHUS] BO3HHKAIOT HEKOTOPBIE CIIOKHOCTHU, OJHOM U3 KOTOPBIX
SIBJISIETCA I€TEKTUpOBaHue. Eciu o aBapuitHoMy KaHaiy (HarpuMmep, Ha Kakoil 1100
4acToTe) MepenaeTcs TONbKO aBapuitHas mHpopmarus, To it COYD moctaTouHo
UMETh TOJIBKO JOTOJHUTEIbHBIA MPUOPUTETHBIN ayauo Bxold. Ho eciu mo ogHOMY
KaHAITy TIepeaeTcs U CaykeOHas, U aBapuiiHas WH(pOpMaIMs, IPU 3TOM aBapuiiHAS
uHbopMaIMs OTHENSIeTCs, HampuMmep, ciaoBamu: “BHumanue BcemM”, TO Takoe
JNETEKTUPOBAHUE KaK pa3 U TpeOyeTcs. B aTom BapuaHTe y100HEH BCEro peajnsyercs
noyyaBTomMaTudyeckuii pexum. B mo0om cinydae B COYD  nomkeH ObITh
IPEAYCMOTPEH TOMOJHUTEIBHBIN KaHAJI WA IPUOPUTET.

B cBsa3u ¢ pacTymmmu TeMnaMu CTPOUTENIBCTBA BCE 00Jiee aKTyalbHBIMHU
CTAHOBATCS 3aJaud, pemuTh Koropsle no3BoiaaT COYD 4 u 5 tunos. Ilo
CYILIECTBYIOIIMM HOpPMaM B 3TUX THIAaX JOJDKHA OBITH peann3oBaHa oOpaTHas CBS3b
30H II0’KapHOTO OIIOBEIICHMS C ITOMEIIEHHEM IOXKAapHOTO mocra-aucnerdepekon. K
TAaKOW CHCTEME CBSI3M TPEIBABISIOTCS TOBBIIIEHHBIE TpeboBanus. Cucrema
oOpaTHON CBSI3M JOJDKHA OBITh HAJICKHOM, JIBYCTOPOHHEW, BaHIaJI03al[UIICHHOMH,

(YHKIIMOHUPOBATh B AKCTPEHHBIX YCIOBUAX (HAmpUMeEp, MPHU MOBBIILICHHOM IIIyME),



YAOBJIETBOPSTh CYHIECTBYIOIIMM HOpMaM (HampuMep TakKuM, Kak oOecrnedyeHue
Oecrniepe0OHOr0 MUTAHHWS WM KOHTpOJbh uuiekdo). HemHorue mnpousBogutenu
MOTYT MPEJJIOKUTH MOJHOLEHHOE PElIeHUE, YAOBIETBOPSIONIEE BCEM KPUTEPUSIM.

Omaum u3 tpeboBanuit st COYD 4 m 5 TUNOB SBISETCS BO3MOXKHOCTB
OpraHu3allMid HECKOJIbKUX BapUAHTOB HBaKyallUM M3 KaXIOW 30HBI OMOBEIICHMS.
3agadya MOXeT 3Bydarh Tak: peanuszoBaTh COYD ¢ BO3MOXHOCTBHIO OpraHU3alNU
CJI0KHOTO aJITOPUTMa OTIOBELICHUS.

3ajaya CI0KHOIr0 AJIfOPUTMAa — 00ECIEUUTh MOCIEA0BATEIbHOE ONOBELIEHUE C
LEJIbI0 MPEIOTBpAllleHHE TaHUKU. Takue 3a/1aun Ha CErOIHAIIHUI AeHb MPOIIEe BCETO
pENIatoTCsl MPOrPAMMHBIMH CPEJICTBAMMU.

Jna COYD 5 Ttuma xapakTepHO MNOHATHE HMHTerpauuu. Ilon uHTErpanuein
clielyeT TOHMMAaTh BO3MOXXHOCTb COBMECTHOTO (DYHKIITMOHMPOBAHUS HECKOJIBKHUX
CUCTEM i1 peHIeHUs HEKOTOpOro Kiacca 3ajad, a Takke BO3MOXXHOCTb
OCYILIECTBJISITh KOOPJMHUPOBAHHOE YIPaBICHHUE U3 OJHOTO MOXKAPHOI0 MOCTa-
JTUCIIETYCPCKOM BCEMH CHUCTEMaMHU 3/IaHUs, CBSI3aHHBIMU C OOECIeUYeHHUEeM
Oe3omnacHocTu Jrofed npu mnoxape. pyrumu cioBamu, COYD nomkHa HUMETh
BO3MOXKHOCTh LIEHTPAJIM30BAHHOTO YNPABJIEHUS W HUHTETpalud C JIPYTUMHU
cuctemamu. Ha ceroansimnauii 1eHs gaHHas 3aj1aya Hauboliee ONTUMAIBbHO pellaeTcs
Ha 0a3e Hu(POBBIX CUCTEM.

[udpoBas 06paboTKa 3BYKOBBIX BEIIATEIBHBIX CHUTHAJIOB HE CaMoOIlelb, a
cpeAcTBO ontumuzanuu v yHudukanuu. [udpoBas nepegaya JaHHBIX HMEET
U3BECTHBIN psiji MPEUMYIIECTB: BHICOKOE KauyeCTBO 3BYKa, BO3MOXHOCTH NEpeiadyu
uHpopmaluu Ha OOJbIIME PACCTOSIHUS, MOMEXO0YCTOMYMBOCTh. [loj wmHTerpanuei
OylileM MOHMMAaTh BO3MOKHOCTh OOBEIMHEHUSI HECKOJBKUX HE3aBUCUMBIX CHCTEM,
peAHa3HAYCHHBIX JJISI PEUICHUs Pa3jIMyHOIOo Kilacca 3ajiad, B €IMHYI0 cucTeMy. B
OCHOBE K&XKJIOHM M3 TaKWX CHCTEM JOJDKHBI OBbITh 3aJI0XKEHBl YHU(PUIUPOBAHHBIC
IPUHITUIEI 1 METOAbI 00paObOTKM NaHHBIX. B Ooee mpoCTOM CMBICIIE HHTETpaIus —
3TO ONTUMAJIbHOE COTJIACOBAHUE HECKOJIBKUX CUCTEM.

Cuctema OIOBEIICHUST U YyOpPaBICHUS DJBaKyalMed — 93TO KOMILIEKC

OpraHU3alMOHHBIX MepOHpI/IﬂTHﬁ N TCXHUYCCKUX CPCACTB, HpeI[HaBHaquHbIﬁ JIIsL



CBOECBPEMEHHOTO COOOIICHUS JIIOIIM HHPOpPMAIMM O BO3HUKHOBEHUHU IMOXKapa U
HEO0OXOIMMBIX MyTAX 3Bakyauuu. CrnegoatenbHo, COYD He MOKET OrpaHUuYUBATHCA
TOJIKO CHUCTEMaMM 3BYKOBOIO BellaHuA. BBuay HekoTopoil crneuudukua u
OTpaHUYEHHOTO0 O0BbEMa CTaTbH MBI PACCMOTPENIM JAJEKO HE IOJHBINA IepeuyeHb
CpencTB M OcoOeHHocTel, Kacatouuxcs noctpoeHuss COVYD, kak Hampumep:
CpelCTBa yIpaBJE€HUS JABW)XEHUEM JIIOJEH, BKIIOYEHHUS yKa3zaTejled HalpaBJICHMUS,
CBETOBBIX Tabyso M MHoroe apyroe. Ilpu peanuzanum TEXHUYECKHX AaCHEKTOB HE
cienyer 3a0biBaThb MU 00 OpPraHU3ALMOHHBIX MEpPONpUITHSIX. MHOrue BOIPOCHI,
KOTOpbIE HE MOJAAIOTCA OJHO3HAYHOMY TEXHUYECKOMY pa3pelIeHUI0, CIEAyeT
OrOBAapUBaTh B JOMOJHUTENIBHBIX UHCTPYKIMAX 0 ynpaieHutro COYD. Ykazanus
10 TEXHUYECKOMY OOCIYKUBAHHUIO MOTYT CIIOCOOCTBOBATh MOBBILIEHUIO KaK YPOBHS

0e30macHOCTH, Tak U ypoBHs HajgexxHoctu COYD.

I'pomkorosopureau 1 nocrpoenus COYD

['poMKorOBOpUTENN SIBISIOTCS MPEACTaBUTENSIMU 0oJiee MIMPOKOro Kiacca,
MMEIOIIEr0 Ha3BaHUE IMOXkapHble omnoBewarenu. lloxkapHblil omoBemaTeab — 3TO
UCIIOJTHUTEILHOE  YCTPOMCTRBO, npeAHa3HAYeHHOE  JUIS  OKOHYATEJIHHOTO
dbopMHUpOBaHUS W BOCIPOU3BEICHUS CIY)KEOHOW WM HDKCTPEHHOW HH(POpPMAIINH,
xapakTep Kotopoi ompeaensercs tanom COVYD. B 3aBUCHMOCTH OT XapakTepa
bopMUPYEMBIX CHUTHAJIOB OMOBEIIATENM MOJPA3ACIAIOTCS Ha: CBETOBBIC, 3BYKOBBIC,
peueBble, KOMOMHUPOBAHHBIE.

BonbmHCTBO omoBemaTesei, SBISIOTCS 3BYKOBBIMH ycTpoicTBaMu. K HUM
OpPUMEHSIOTCS 001ue TpeOOBaHUA HOPM MOXKapHOM O€30MacCHOCTH, KOTOPBIE B
obmem ciaydae MOXKHO chOPMYJIHpPOBATh CleayrommM obpa3zom. KommdecTBo
oToBeNIaTe’eii 3BYKOBBIX M PEUEBBIX CHUTHAJIOB, WX PAacCTAaHOBKA W MOIIHOCTH
JOJKHBI 00€CTIeunTh HEOOXOMUMYIO CIBIIIUMOCTh BO BCEX MeCTax NpeObIBaHUS
monedt B momemenusix. OmoBemareny MOAKIIYAIOTCI K ceThu 0€3 pa3beMHBIX
YCTPOMCTB M HE JIOJDKHBI HUMETh PEryJsTOpbl TPOMKOCTH. YPOBEHb 3BYKa

OITIOBCIIICHUA JOJDKCH OBITh BBIIIIC IIOCTOSAHHO I[GflCTB}HOIHCFO myma



KOHTPOJIUPYEMOr0 TmoMenieHuss Ha 15 nb, mpum 3TOM ypOBEHb 3ByKa pedeBOU
uH(popMaIMK HE JIOJDKEH MpeBblmath 95 nb, a ypoBeHb 3BYKOBBIX CHUTHAJIOB HE
6onee 120 nb.

B mpoektax COYD HeoOX0IMMO pacCUYMTHIBATH CYMMApHBINH OSKBUBAJICHT
YPOBHSI 3BYyKa, YUYUTHIBAIOLUIMN YPOBEHb IIyMa KOHTPOJUPYEMOIrO IMOMEHICHUS |
YPOBHHU 3BYKa aKyCTHUYECKUX YCTPOUCTB OMOBEIICHUS MPU dBAKyalIUH.

B cucreme omnoBelleHHs] O MOXape T'POMKOTOBOPUTEIb SIBIISIETCS KOHEYHBIM
UCIIOJTHUTEIBLHBIM 2JIEMEHTOM, U €ro apaMeTphbl OKa3bIBAIOT Pellarollee BIUsSHUE Ha
KayeCTBO Tiepeiauu ay TMonH(OpMAaIiH, a B KOHEYHOM UTOTE U Ha YKU3HU JIOJIEH.

B npumenenuun k COYD rpoMKOTOBOPHUTENIb 3TO YCTPOMCTBO, HA BBIXOJE
KOTOPOTO  JOJDKHO OBbITh  00€cleueHO HeoOXOAMMOE 3BYKOBOE JaBJICHHE,
MUHHMaJlbHAsi HEPABHOMEPHOCTb 3BYKOBOTO IOJISi B JOMYCTHUMBIX YAaCTOTHOM M
JTUHAMUYECKOM Jrana3oHax.

TpanchopmaTopHbie TPOMKOTOBOPUTENN UMEIOT OY€Hb HTUPOKOE TPUMEHEHHUE.
OHU [PUMEHSIOTCS B TPAHCISIMOHHBIX CETSIX, OCHOBHBIM HCIHOJHUTEIbHBIM
AJIEMEHTOM KOTOPBIX SBJISIIOTCS TPAHCISLMOHHBIC YCHIIMTENH, TaKXKe COJIeprKaliue
tpanchopmarop. B TpaHchOpMaTOpHBIX JHHUSX OOECMEYMBACTCS ONTUMAJIBLHOE
corjacoBaHUE€ 10 Harpy3ke, MUHUMHU3AIMUS TOTEPh HAa MPOBOJAX, OTCYTCTBHE
Napa3UTHBIX OOPATHBIX CBSI3E€H U T. 1.

MHuorue MIPOU3BOIUTEIIN YKa3bIBAIOT TaKyo XapaKTEPUCTUKY
TpaHc(OpMaTOPHBIX TPOMKOTOBOpUTENeH kak umrneaanc. [log uMmnenancom ciemyer
MOHNMAaTh PEAKTHBHOE COMPOTUBIICHWE TIEPBUYHOW OOMOTKH TpaHchopMaropa,
u3MepeHHoe Ha yactore Iklm. OmuH u  TOT Ke TpaHChHOPMATOPHBIM
TPOMKOTOBOPHUTENb, pad0Tasi B TPAHCIISIIMOHHBIX CETSAX C PAa3IMYHBIM HANPSKEHUEM,
OyJIeT pa3BUBATh PA3HYIO MOITHOCTD.

3aBHCUMOCTh MOIMHOCTH TI'POMKOT'OBOPUTCIA OT HAIIPAKCHHIA B JHWHHHW H

UMIICJaHCA.

P,,=U,%/Z



I'ne, Py, (BT) — MomHOCTh TpOMKOroBoputens, U, (B) — Hanps»kKeHnU B JIMHUY,
Z (OM) — umIieJanC TPOMKOTOBOPUTEIIS.

['pomMKoOroBOpUTEND TOJIKEH o0nanarhb XapaKTepUCTUKAMU,
o0ecneunBalOIIUMU  HEOOXOJMMOE 3BYKOBOE JaBJICHHE, M IPHU 3TOM XOPOIIYIO
pa300punBOCTh.  XapaKTEPUCTUKU  TPOMKOTOBOPHUTENSI ~ HEOOXOIUMBI  JUIs
AJNIEKTPOAKyCTUYECKOI0 pacyeTa, B KOTOPOM U 0OOCHOBBIBAETCS UX BBIOOD.

B OonbmIMHCTBE Clly4aeB XapaKTEPUCTUKU SIBISIOTCS CIEJACTBHEM, a HE
OpUYMHOM  BbIOOpa  IPpOMKOTOBOpHUTENA. BbiOOp  IpoMKOroBoputedass 1O
KOHCTPYKTUBHOMY TMPHU3HAKy OCHOBBIBA€TCSI Ha CHEHU(pUKE €ero MPUMEHEHHS:
XapakTepe OO0bEeKTa, TUIE IOMEIICHU, MECTy YCTaHOBKH, CHOCOOY KpEIUICHHS,
Kjaccy 3amuThl M T.J. KOHCTpYKTMBHOE HWCIOJIHEHUE TaKKe BIMSET Ha
XapaKTEPUCTUKU TPOMKOTOBOPHUTEIIS.

Bapbupysi KOIMYECTBOM T'pPOMKOTOBOPUTEIEH U YIJIOM HAaKJIOHA, MOXKHO
[OJIYYUTh pPa3jIUYHbIC BEJIMYMHBI BEPTUKAIBHOW M TOPU3OHTAJIBHON JuarpaMm
HanpasieHHocTed. [logoOHOe BapbUpoBaHHME MO3BOJISIET aJANTHPOBATH 3BYKOBBIE
KOJIOHHBI K TMOMEIICHHUSIM Pa3IMYHON KOH(UIypaluu, BbIPABHUTH 3BYKOBOE IIOJIE
03BYUYMBAEMON TEPPUTOPUM, YIPABISATH CHEKTPOM U3JIYYEHUS, MUHUMHU3UPOBATH

IIapa3uTHLBIC O6paTHI>IC CBs3H.

BBeneHue B DJIEKTPOAKYCTHYCCKHH pacueT

KonudecTBO ¥ MOIIHOCTH TPOMKOTOBOPHUTENEH PACCUMTHIBAETCS HCXOId W3
FEOMETPUYECKUX MapaMeTpoB momernieHus. [Ipu 3ToMm, Kak MpaBUIO, YUUTHIBAETCS
TOJIKO TIJIOIIA/Ib TOW YACTH MMOMEILIECHHUS], TJI€ HaXOAATCS CIyIIATENH.

B 3akphIThIX MOMEIIEHUSIX PEKOMEHIYETCSl YCTaHABIMBATh MOTOJIOYHBIE WITU
HACTEHHbIE TPOMKOTOBOPUTENIU, IMOCKOJIbKY OHHU IMO3BOJISIIOT JOOUTHCS HaubOosee
pPaBHOMEPHOTO pacrpeeneHus 3Byka. [Ipu o3ByuumBaHuM ranepeil, KOpUIOpOB U

OTKPBITBIX rmomaz[eﬁ HCIIOJIB3YIOTCS PYIOPHEIC I'POMKOTOBOPHUTCIIN 501040



IIPOXKEKTOPHI, TAaK KaK OHU 00ECIIEUYNBAIOT BHICOKYIO CTCTICHh HAIIPABICHHOCTH 3BYKa
1 oOmagarot BeicokuM KIT/I.

B xopupopax, rajiepesx U Ipyrux NpoTsSKEHHBIX TOMEIIEHUIX PEKOMEHIYETCS
YCTAHABJIMBATh JIBYHAIIPABJICHHBIE 3BYKOBBIE MPOKEKTOPbl. Takoil MpPOKEKTOp
YCTaHABJIMBAETCS B CEpeIMHE KOPHUIOpa U M3IydaeT B 00€ CTOPOHBI. 3a CUET Y3KO
KOHIICHTPUPOBAHHOW 3BYKOBOUM 3HEPIrUM NAJTbHOCTh 3BYYaHUS TAKUX IPOKEKTOPOB
MOKET COCTaBJISATh HECKOIBKO JECATKOB METPOB.

3Has XapaKTePUCTUKU BBIOPAHHBIX TPOMKOTOBOPUTEIICH, CIEAYET NPUCTYNHUTh
K 2JIEKTpOaKycThuueckomy pacuety. OnHON U3 3a/1a4 3JEKTPOAKYCTUUECKOrO pacyeTa
ABJSIETCA IPOBEPKAa TOr0, 4YTO B KaXJOW TOYKE O3BYYMBAEMOr0 MOMEIICHUS
(MOTEeHMANBHOTO HAXOXKACHUS JIIOAEH) IOMKEH OBITh OOeCIeueH HEeOoOXOIUMBIH
YPOBEHb 3BYKOBOT'O [IaBJICHUSI aBapUHHOTO 3BYKOBOro curHaia. llosioxkuTenbHbie
pe3yibTaThl  pacyeToB  SIBJISIOTCA ~ KpPUTEpUEM  MPAaBWIBHOCTH  BbIOOpa
TPOMKOTOBOPUTENIS U, CJIEJA0BATEIbHO, MOCIE 3TOTO MOXXHO MPUCTYIATh K pacueTy
HEO0OXOIMMOT0 KOJMYECTBA TPOMKOTOBOPUTENEH JUIsi 03BYYMBAHUA TOW WIJIM WHOM
30HBL.

[Tpexne yem MPUCTYIUTH K 00CYXICHUIO 0COOEHHOCTEH
AJIEKTPOAKYCTUUECKOr0 pacyera, CleAyeT MPOSICHUTh Haumbojee Ba)KHbIE MOMEHTHI,
Oasupyroluecs Ha TpeX MocTyaaTax:

1. Jlo MOMeHTa U3Jly4eHHUs 3BYKOBOU 3HEpruu (3Byka). Mbl paccMaTpuBaem
AKyCTHUUYECKYIO0 CHCTEMY HE KaK HEKOTOPBIM HE3aBHUCHUMBIM PE30HATOP, a KaK 4acTh
AIEKTPOAKYCTUUECKON CcUCTEMbI. [[03TOMY MBI JOMKHBI YYHUTHIBATH IMapaMeTpbl
BCEr0 3BYKOBOI'O TPAKTA.

2. [Tocne uznyuenust 3syka. Mbl OyieM moJib30BaThCsl Hanbosee MpocToil U,
KaK CJICACTBHE, PACPOCTPAHEHHOW TeOMEeTprUUYeCcKOr (JydeBoil) Teopuei. B ocHoBe
ATOM TEOpHH JiexKaT GU3HMUECKUE MPUHIIMIIBI, pa3paObOTaHHBIE B OINITHKE.

3. JIIss TIpOCTOTHI pacdeTra MbI OTPAaHUYUMCS HE OoJjiee 4YeM OJHHUM
OTPaKEHUEM 3BYKOBOI'O CUTHAJA OT I0JIa UM OT CTEHBI, YTO, C OJHON CTOPOHBI, JAET
BO3MOKHOCTh CYIIECTBEHHO YIPOCTUTh PACUECTHYIO YacCTh, & C JIPYrOd — MOJYUYUTh

BIIOJIHC YJOBJICTBOPUTCIBHBLIC PE3YyJIbTAaTbl IJIA CPCAHCCTATHUCTHUYCCKUX 00BEKTOB.



Jl7i1 0OBEKTOB CIOKHOM apXUTEKTYpPHI, TEATPOB, KOHIIEPTHBIX 3aJI0B H T.II. CIEIYET
UCIIOJIb30BaTh APYTHE METO/IBI.

Eme pa3 HanmoMHMM O4YE€Hb BaXXHBIM MOMEHT: TapaHTUEW TOro0, 4YTO
ANEKTPOAKYCTUUECKUU PaCUeT BBIIOJIHEH MPABHIbHO, SIBISETCA HOPMHUPOBKA BCETO
3ByKOBOro tpakta. Hampumep, B COYD s 1monyaBTOMaTUYECKOrO OMOBEIICHHUS
UCTIONB3yeTCsI MHUKPO(OH, LEIbI0 KOTOPOro SIBISETCA TMepenada pedeBOro
coobmenus. Ilpu pabore c mukpodoHOM creayer coOMOAaTh MpaBHUIIA
skcmryataiu. OcHoBHOM uwenbto COVYD  sBngercs AoHeceHne HMHGOpPMALINH,
HampaBleHHOW Ha obecreueHne OezomacHocTH mioacil. Koneunoit uadopmarmeit B
3BYKOBBIX CHCTEMax SIBIISIETCS aKyCTH4eCKUM curHaji. Jljist Toro, yToObl Ha BBIXOJE
IPOMKOTOBOPUTENISI CUTHAJI HMMEJI He0O0XoJauMble (MaclOpTHHIE) 3HAYCHUS, BECh
3BYKOBOW TpakKT JOJKEH OBITh HOPMHUPOBAH, TO €CTh Ha BXOJaX W BBIXOJAX
3BYKOYCUJIUTENBHBIX YCTPOMCTB JOJKHBI ObITh HEOOXOAMMBIE YPOBHU. MukpodoH
ABIIIETCS YaCThIO 3BYKOBOTO TPaKTa, CJIEJOBATEIBHO, 3TH IMpaBWJIAa JIOJDKHBI OBITH
OpUMEHEeHbl W K HeMmy. B pabGore ¢ MHUKpO)OHOM HPHUCYTCTBYET UEIOBEUECKUN
daktop. [Ipu 0ObsIBICHUN Yepe3 MUKPOPOH PACCTOSHUE OT TYO JTUKTOpA 0 TOJOBKU
MUKpodoHa JOIKHO ObITh Takke HopmupoBaHHbIM (30-50 cm). Bee mogoOHoTO pona
MOMEHTBI HEOOXOMMO OTPaKaTh B IOKYMEHTalMU 10 o0ciykuBanuio COYD.

AKyCTMKa Kak HayKa SBJIETCA 4YPE3BBIYAMHO CIOKHOW W AKTUBHO
pasBuBaromieiics orpacibio. [Ipodheccop MTYCHU A. I1. Edumon Beizenser 3 Teopuu,
AKTUBHO TIPUMEHSIEMbIE ISl aKyCTHMUECKUX pacdeToB. JlJisi Hameil METOJUKH MbI
BbIOpasii HanboIee MPaKTUIHYIO TEOPHIO:

['eomeTpuueckas (HV‘IGB&H) TCOPHUA AKYCTHYCCKUX ITPOHCCCOB B IMOMCHICHUAX

OCHOBaHa Ha 3aKOHAX IE€OMETPUYECKONW ONTHUKH, B KOTOPOW IBHKEHUE 3BYKOBBIX
BOJIH paccMaTpuBalOT IMOJAOOHO JIBUKEHHUIO CBETOBBIX Jyuell. B coorBercTBUU C
3aKOHAMHM I€OMETPUYECKOW ONTUKU MPU OTPAXKEHUU OT 3€PKAJbHBIX MMOBEPXHOCTEN
YTOJI OTpPaXEHUs PABEH YIVIy NAJECHUA, a NMAaJalolui U OTPAKCHHBIA JIy4H JIEKaT B
OJIHOM IUIOCKOCTH. DTO CIIPABEJIMBO, €CIM Pa3Mepbl OTpakaroUIUX IMOBEPXHOCTEH
MHOTO OOJIbllI€ JUTMHBI BOJIHBI, & pa3Mepbl HEPOBHOCTEH MOBEPXHOCTEH MHOIO

MCHBIIC AJIMHBI BOJIHHEI.



[Ipy TpPOEKTUPOBAHMM 3BYKOBBIX CHUCTEM HEIOCTATOYHO TOJBKO METOUK.
HeoOxoauMbl 10NOJHUTENBHBIE 3HAHUS O 3BYKE, O XapaKTepe €ro pacnpoCTpaHEHUs,
00 OTpaxXeHHUsX, a TaKXKe 3HaHUS 00 YCTpOMCTBE CIYyXOBOTO ammapara 4desoBeKa.
[IpuBenem Hampumep, B 3aKpBITBIX TOMEUICHUSIX O0s3aTENbHO MPHUCYTCTBYET
peBepOepauus. PeepOepauusi — 3TO MpoLEcC IOCTENEHHOIO YMEHBIICHHUS
MHTEHCUBHOCTH 3ByKa MpPHU €ro MHOIOKPAaTHBIX OTpakeHUsAX. B camMoM mpocTom
cilydae peBepOepaiusi — 3T0 BpeMsi, B TeYeHHE KOTOPOro 3ByK ymMeHbIuTcsa Ha 601b.
Cuuraercs, 4to Haubosiee KOMPOPTHOE 3ByYaHHE MPUCYTCTBYET B MOMEIICHUSIX C
peBepOepanueild B nuanazoHe 20-80mc. 3Has CKOPOCTh pacHpOCTpaHEHHUs 3ByKa B
BO3/yX€E, MOXHO BHUJIETh, YTO KPUTHUECKUM PACCTOSHUSAMHU (B CMBICIIE BO3ZHUKAIOIIEH
peBepOepanun) MEXIy TPOMKOTOBOPUTEISIMU SIBJIIETCS pacCTOsTHUE Oouiblie 27M.
OTy mUdppy MOXKHO 3allOMHHUTb M ONUpPAThCs Ha HEEe Kak MpHU OLIEHKaX, Tak U Ha
PaHHUX 3Tanax IPOCKTUPOBAHMUS.

I'pOMKOTrOBOpUTENL XapaKTEPU3YETCA IIEKTPUUECKOM MOIMHOCTBIO. s
nepexoja K 3aBUCUMOCTH YPOBHS 3ByKa OT IOJBOAMMOW MOIIHOCTH CIIEAYET
o0paTuThCs K TeOpUuH. MTHOBEHHOE 3HAUYE€HHE 3BYKOBOI'O JIABJICHHSI B TOUKE CPE/IbI
U3MEHSETCS KaK CO BPEMEHEM, TaK U IIpU IEpexoje K JIPYruM TOYKaM Cpelbl,
[I0O3TOMY TNIPAKTUYECKUN HHTEPEC NPEICTABIACT CPEAHEKBAAPATUYHOE 3HAYCHME

I[&HHOFI BCJINYHMHBI, CBA3aHHOC C HHTCHCHUBHOCTBHIO 3BYKA:

WHTEHCUBHOCTh — 3TO MOTOK SHEPTUU B KAKOH-IMOO TOUKE Cpelbl B €IUHUILY
BpEMEHHU, NPOLIEAIINA Yepe3 eauHuIly MoBepxHocTu (Im?), HOpManbHOU K
HaMpaBIECHUIO PACTIPOCTPAHEHHSI 3BYKOBOW BOJHBI, n3Mepsercs B Br/m?. [lo-apyromy
MHTEHCUBHOCTH () Ha3pIBatOT CUIIOi 3BYKa.

I=10 1g (J/Jy)

I'me 1 — ypoBenp wuHTeHCHMBHOCTH 3Byka B 1b, Jo=10-12 (Bt/™m?), J —
MHTEHCUBHOCTh MCCIIEyEMOT0 3ByKa B BT, koTOpyt0 HE0OX01MMO nepecuuTats B Ab.

CnyxoBod amnmapar 4eJlloBeKa M MHOTHE HW3MEPUTENbHBIE MPUOOPHI
YyBCTBUTEIbHBl HE K CaMOWl HMHTEHCUBHOCTH 3BYKa, a K CpEIHEMYy KBaJapaTry

3BYKOBOT'O JaBJICHUS], IO3TOMY Ha MPaKTUKE 00Jiee paclpoCTPaHEH TEPMUH 3BYKOBOE



naBiieHue. JlaBneHrne rpOMKOTrOBOPUTENS, BBIPAXKEHHOE B 1b, 3aBHCUT OT MOIIHOCTH
IPOMKOTOBOPUTEJIS, BRIpaKEHHOH B BT, torapudmudecku.

HaunGonpunii muHTEpEC NpeacTaBiIseT CleayIoas MpakTuYecKas 3aBUCUMOCTb:

SPL=10 Lg (P/Py)

I'me, SPL — ypoBenp 3BykoBoro paBienus (nb), P — wMomrHOCTB
rpoMKorosopurens B Bt, Py Ha mpakTuke npuHumaercsa paBHbIM 1 BT.

B onexkrpoakycTM4ecKOM pacdeTe pellaroTCsA 3ajJadyd, HalpaBICHHbIC Ha
000CHOBaHME BbIOOpPa TPOMKOTOBOPHUTENEH, MPABWIBHOCTh M ONTHUMAJIBHOCTh HUX
YCTAaHOBKM W Kak [MPaBWJIO BBIACISIOTCS HECKOJbKO HarpaBieHuid. Pazobbem
IPOMKOTOBOPUTENN Ha JIBa Kjacca: NMOTOJOYHbIE W HacTeHHbIE. [loTomouHbIE — 3TO
IPOMKOTOBOPUTENIA, Y KOTOPBIX MAKCHMYM 3BYKOBOM DJHEPIMM HalpaBJeH
NEPIEHANKYJIAPHO Oy, OCTAJIbHBIE TPOMKOIOBOPUTENIN OTHECEM K HACTEHHBIM. [

KaXXI0ro Kj1acca rnpeajyaracrcsa CBOA MCTOJHKA:

1. Mertoauka pacdyera HAaCTEHHBIX TPOMKOTOBOPUTEIEH;
2. PaccranoBka HaCTEHHBIX TPOMKOTOBOPUTEIIEH;

3. Meroauka pacuera oTOJI0YHBIX TPOMKOTOBOPUTENEH;
4. PaccranoBka nOTOJIOUHBIX TPOMKOTOBOPHUTEIIEH;

3. YdeT oTpakeHu IpU pacuyeTe rPOMKOTOBOPUTETICH;

Jlanee Mbl yBUIAMM, YTO IS 3TUX KJIACCOB HCIIOJNB3YETCS OAWUH M TOT XKE
IOJXOL.

O0o3HaunM HanOoJsiee BaKHbIE MOMEHTBI, KacCalOUIMECs pacdyeTra KOJIMYecTBa
HAaCTEHHBIX TrpoMmKorosoputeneil. Haunbonee pacnpocTpaHEHHBIMH —SIBISIOTCS 2
B3[UIAJa HA  paCIpelNelIeHHEe  3BYKOBOIO  IIOJIA  IpoMKorosopurend. i
IPOMKOIOBOpUTENEH ¢ KpyroBoi nuarpammoii HanpasieHHocTu ([IH) 3BykoBoe mose
HOpeacTaBisieT co0oil chepruuecKkyro BOJIHY, OTPAaHMUYEHHYI0 KOHYCOM C TEJIECHBIM
yrioM, coorsBercTByromuM JIH. Ha mnpaktuke pemaercs 3ajmada HaxOXKICHUSA
II0IIAAH, 00pa3yeMoil nepeceyeHneM JaHHOTO KOHYCa € IJIOCKOCTbIO, TPOBECHHOM
napaJyieNbHO Moy Ha BblcoTe 1,5M. Kak HM3BECTHO M3 IeOMETpHH, PE3yIbTaTOM
NepEeCceueHUsl MIIOCKOCTH U KOHYyca OyAyT pa3Hble dJUIMNTHYECKHE MOBEPXHOCTH. B

3aBHCHMOCTH OT YTJIa HaKJIOHa 00pa3yroTCs: AIUIUIC, runepOona uian napadona. [Tpu



yrie HakjIoHa paBHOM 90° pe3ysbTaToOM TakKoro mnepecedeHuss OyAEeT OKPYKHOCTb,
YTO KaK pa3 M XapakKTEPHO ISl OTOJOYHOrO rpoMKoroBoputens. CienoBaTenbHO,
METOJMKA pacyeTa MOTOJOYHOIO TPOMKOTOBOPHUTENSI MOKET SBIISIETCA YAaCTHBIM
ciydaeMm oOIei MeTOIUKH.

Bropoli moaxon akryaieH mis rpoMkoroBoputernier ¢ y3kou JH. g Hux
pe3yibTUpyIOIlas IUIOMAaab OyAeT TMOoJydaTbCcsl MEPECEYEHHEM IUIOCKOCTH,
IIPOBEICHHOM NapaJlJIENbHO IOy Ha BBICOTE 1,5M, M 3JUTUIICOMOM BpaIEHUS.

HerpynHo 3ameTuTh, 4TO BCE€ MOJydaeMbl (UIYpBI, 3TO (UIYypbl BTOPOIO
nopsAJiKa, IOJy4aeMble IIEPECEUYCHHEM IUIOCKOCTM ¢ KoHycoMm. Hawubonee
pPaclpOCTPaHEHHBIM SIBJIIETCS PE3YyJIbTaT, B KOTOPOM IUIOCKOCTh IEPECEKACTCS C
oOpa3yroleil kKonyca. Pe3yiapTaToM Takoro mnepecedeHus siBisiercss runepOosa. Ha
IOpaKTUKE Takas runep0oiia, OrpaHUYEHHAs OKPYXHOCTbIO, OTOXJIECTBISETCS C
cektopoM. Ha mpoctoM mnpumepe mokaxeMm, YTO OTOXKIECTBICHUE (PUIYpBI 2-TO
HopsJIKa C CEKTOpoM nMeeT Mecto. CpaBHUM IUIONIAb KPYra ¢ IJIOMIAbI0 CEKTOpa C
yriioMm paBHbiM JIH:

Sceer= T L?*IH/360;  S,,= n L*/4

B nmamspix cootHomieHusx L 310 addekTrBHAs JANbHOCTh 3BYYaHHS
TPOMKOTOBOPHUTEJIA.

ITpn IH=90°:

Scexr= Sip= 1 L?/4

CrenmoBarennbHO, 71l HECIOXKHBIX CIIy4a€B Mbl MOYKEM pPAacCMaTpPUBAThH
IJI0IA/Ib, 03BYYMBAEMYIO HACTEHHBIM I'POMKOTOBOPHTEIIEM, KaK IUIOIIAb CEKTOPA.

OddexTrBHAsT TATBHOCTH 3ByYaHUs 3aBUCUT OT YPOBHSI 3BYKOBOI'O JIaBJICHUS:

L=10(F/29)

I'me: P — pasHOCTb MeXAy 3BYKOBBIM [AaBJICHUEM TI'POMKOIOBOPHUTENS H

YPOBHEM 11yma, B 1b.

Paccuntan miomaab, O3BYYHBACMYIO OJHHM TI'POMKOI'OBOPHUTCIICM, MOKHO
OLICHUTD 06].].166 KOJINYCCTBO I‘pOMKOFOBOpHTCJ’ICﬁ:

K=int(Sy/Sp)+1



I'me: S, — mlomane MOMEINEHUsA, S;, — IUIOLIAAb, O3BYy4YUMBaeMas OJIHUM
IPOMKOTOBOpUTEJIEM, Int — omepaius OKPYTJeHus [0 LeJoro 3HadeHus, +1 —
KOPPEKTUPOBKA Pe3yIbTaTa OKPYTJICHUS B OOJIBIIYIO CTOPOHY.

Mgl paccMOTpenu TPOCThIE MOJICTH, OY€Hb YIOOHBIE I MPUMEHEHHS Ha
IIPAKTUKE, OCOOEHHO JJisi OBICTPOM OIEHKHU WJIM MPU HEJOCTATOYHOCTU JAHHBIX OT
3aKa34yuKa.

B 3aBepiienne xoTenock Obl YIIOMSHYTh 00 OJJHOM MOMEHTE: Mbl OUY€Hb 4acTO
“oTHEXKMBAaEM Komapa W TMorjoinaeM BepOJoaa”, Hampumep, ropasao Oosiblinast
MOTPEIIHOCTh B 3JIEKTPOAKYCTUYECKOM pacyeTe, MOJydaeTcsi MpU HENpaBUILHOM
ydeTe YpOBHS LIYMOB B nomenieHuu. Hampumep, npu yBeJIMUEHUN YPOBHS IIyMa C
60a1b no 651b, apdpexTrBHAsT NaTbHOCTH 3By4aHusi rpoMkoroBoputens ¢ SPL=901b,
yMeHblIaercs B 2 pa3za. C gpyroil CTOpOHBI, P HUZKUX IIyMaX MOKET BO3HUKHYTh
peBepOepanus. [Ipu GonbmioM kodpdulMEHTE OTpa)k€eHUsI OT CTEH peBepOeparius
BO3MOKHA ye IMpu ypoBHe 1myma B 50ab (Tuxoe nomenienue). B Gosee craoxHbIX
3a/layaX HEOO0XOJUMO TOJB30BAThCS CHEIHAIBHBIMUA IpOTpaMMaMy pacudera, Ho,
NOoKaJy, CcaMblM JIOCTOBEPHBIM BCE K€ HYKHO CUMTAaTh  pE3yJjbTarT,
HNOATBEPKACHHBIN TPAKTUUYECKUMH U3MEPEHUSIMU.

BobIBOIbI

BypHo pa3BuBaroiuecs: 3I€KTPOHHbIE TEXHOJOIMH OKAa3bIBAIOT BCECTOPOHHEE
BIUSHUE Ha pa3Iu4Hble TMPOIECChl B OOIIECTBE. AKTHBHOE HCIOJIb30BAHHE
AJIEKTPOHHBIX  TEXHOJOTUM B CHUCTEMaxX >KU3HENEATEIIbHOCTH  HaKJIaJbIBacT
MOBBIIICHHBIE TPEOOBAaHWS K  MPOCKTUPOBIIMKAM ¥ HWHCTAJUIATOPAM IMOJA00HBIX
CUCTEM, OT KOTOpPBIX TpeOyeTcsi MOCTOSHHOE MOBBINICHUE KBaludukanuu, Ooiee
CTpPOroe OCMBICIICHHE IICJIEBBIX 3aj/iau, IPUBJIECYEHUE BCce 0o0Jiee MIHUPOKOro CIEKTpa
CpPEICTB, HJsi HUX ONTUMAJIBHOTO pemieHus. [IpoeKTUpOBIIMKY HEOOXOAUMO
OCYUIECTBJISATh TMOCTOSHHYIO OOpaTHYIO CBSI3b C MOCTAaBUIMKAMH U Pa3pabOTUYUKAMH.
Br1i6op TOro miam mHOTO 00OPYIOBAaHUS JODKEH OCYIIECTBISATHCS C YYETOM Kak
NEPCIEKTUB, TAK U BO3MOYXHOCTU UHTETPALIMU C JPYTUMHU UHKEHEPHBIMU CUCTEMAMHM.
BpiGop TOM wiM HWHOM CHUCTEMBl JOJDKEH OBbITh OOOCHOBAaH U MMOJTBEPKICH

AOIIOJIHUTCIIbHBIMUA paCuYCTaMM, OIIMPAOIMIMMHUCA Ha COBPCMCHHBLIC MCTOAWKH, B



KOTOPBIX JOJDKHBI OBITh OTPaXEHBI W YUYTEHBI KaK JOMOJHUTEIbHBIC, pPAaHEE HE
yuduTbiBaeMble (aKTOphl (Hampumep, MCUXOPU3UYECKHE), TaK M IMIUPUUECKHUE
pe3yabrarbl. [lomoOHBIE METOAMKA MOIJIM OBbl HCMOJB30BaThCSI B KAdyeCTBE

IMPAKTUYHbIX, KOMIIAKTHBIX y‘IG6HBIX 1mocoOuii BceMu 3aUHTCPCCOBAHHBIMHU JIMI[AMMH.
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