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Cnucok pucyHKoB

PucyHok 1.1.
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PucyHok 1.4.
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PucyHok 1.6.
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PucyHok 1.10.

PucyHok 2.1

PucyHok 2.2.
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PucyHok 2.4.

PucyHok 2.5.

PucyHok 2.6.

PucyHok 2.7.

PucyHok 2.8.
PucyHok 2.9.

PucyHok 2.10.

PucyHok 2.11.

PucyHok 2.12.

HedTenobbiBatowmin komnnekc Butasb.

MocTaHOBKa B MOpe aHaroroBbiX 1 LMEPOBLIX paauornapoakycTuydecknx oyes
C UCMNONb30BAHMEM LUSTIOMKMU.

bykcup Tpuac.
Bykcup Cmum Cuby n nnaBy4vee HedTexpaHunuue Oxa.

Bykcup Cmum CaxanuH v camonogbemHasa bypoBas yctaHoBka Oxa B6Nuaun
nnaTdgopmbl Monuknak.

CyaHo Yapa (Ha 3agHem nnaHe) n 3anue MNunbTyH (Ha nepegHeM nnaHe).

CamoxogHas 6apxa, npumMeHsiemasa ans BbIrpy3ku npunacos € cyaHa Yapa B
3anuee MNunbTyH.

Bbynbaosep, nepeBo3swMiA yronb ¢ 6epera Ha MNunbTyHCKMIA Masik.
Paarpyska o6opygosaHus B Yarieo.
Paarpyska ob6opygosaHus B Yarieo.

Cxema NOCTaHOBKM (a)
pagvornapoakycTmyeckmx oyes..

aHanoroBoro " (b) LUMdPOBOro

Kapkac ons yctaHoBKu rmapodoHa BMeCTe Co CREPUYECKUM rMaPOGOHOM.

UnnuHapuyeckne rmapodoHbl M ycunutenn (NoaroToBIEHHbIE AM1S KpOCC
KannbpoBKkM co chepruyeckum ruapodoHom).

CprKTypHaFI cxXemMa n3MepuTeribHo-permcTpaunoHHoro TpakTa anda
aHanorosoro pagnorngpoakyCctn4eckoro 6yFI
YacTtoTHo-amnn NUTygHble XapaKTepucTmnKkn CKBO3HOIo TpaKTa oTBXoaa

npegeaputenoHoro ycunutensa (PucyHok 2.4, Touka p.1) [o BbIXxoaa
YacToTHOro koppektopa (PucyHok 2.4, Touka p.3) 4nsa Tpex pagnonpuemMHUKoB
n pexumoB YyskononocHoro(MM) wu wwupokononocHro (WYM) npuema.
3HaueHue koadbdurumeHTanepegaumn K,(F) nokasaHo B gb No OTHOLLEHMIO K €ro
BennyuHe Ha 1 kly,.

AHanoroBbln  paguorMapoakyctTuyeckun 6y,
rmapodoH.

AHanoroesbln  pagmMorngpoakyCcTuyecKkni
npuMeHsieMbiM NS yoepXuBaHUS
BEPTMKANbHOM MOSIOXEHUN.

kabenb W UUNUHOPUYECKUNA

Oy C  yTSKENEeHHbIM
paanorMapoakycTmy4eckoro

Kunem,
Oys B

Cdepuueckme rugpodoHsl [Tun M6 1H].
YacToTHO-aMNNUTygHasi XapakTepucTuka cpepmnieckmx ruagpodoHoB.

CTpyKTypHasi cxema namMepuTenbHO-pErMcTpaLnoHHOro TpakTa Ans LmgppoBoro
pagmornapoakycTuyeckoro oysi.

Lncdpposon paguorngpoakyctnyeckmi 6y, kabenu wn

paavonpUeMHUK.

OOHHBIN  MOAYyIb,

Lindpposoit pagnorngpoakyctmyeckuin 6ymn, JOHHbIN MOAYNb 1 Kabenu.
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PucyHok 2.14.
PucyHok 2.15.
PucyHok 2.16.

PucyHok 2.17.

PucyHok 3.1.

PucyHok 3.2.

PucyHok 3.3.

PucyHok 3.4.

PucyHok 3.5.

PucyHok 3.6.

PucyHok 3.7.

PucyHok 3.8.

PucyHok 3.9.

PucyHok 3.10.

PucyHok 3.11.

Peructaums gaHHbIX Ha MNMunbTyHCKOM Masike.
Peructpupytoiee obopynoBaHue Ha cygHe Upbuc.

Cnyck ¢ 6opta Mpbuca HU3KOYACTOTHOrO PE30HAHCHOrO
KannmbpoBaHHOTO KOHTPOSbHOIO rMapodoHa.

m3nyydatena wu

CnekTtpanbHas 3aBucumocTb G(f) ons HU3KOYACTOTHLIX AaHHbIX 24 Iy (BMecTe
C rapMoHMKaMm1), CUHXPOHHO 3aperncTpuMpoBaHHbIX B Toukax b.1 n b.3, a Takke
[OaHHble Onsi MOBEPOYHOro rmapod)oHa, HaXoAsALEroca Ha pacCcTosHUM 2 M OT
nanyyatens.

Kapta panoHa uccnegoBaHu C yka3aHMEM TOYEK, B KOTOPbIX yCTaHaBanuCb
paguorngpoakyctnyeckne oym (a.0, a.1, a.2, a4, a5) m Haxogunucb
noTeHUManbHble UCTOYHMKN aHTponoreHHbix wymos (Monuknak, Oxa n Upbuc).

BaTumeTpuyeckuin npodune akyctudeckon Tpaccbl «Monuknak — MunbTyH» C
yKa3aHMeM TOYEK YCTaHOBKM paguorngpoakycrmyeckmnx byes a.1, a.2, a.4 n a.5.

CoHorpammbl  G(f,f) aHTPOMOreHHOro akyCTMYEeCcKOro Lyma, CUMHXPOHHO
3apermctpmpoBaHHoro 13-14 ceHTabpsa 2002r. B Toukax a.1, a.2 m a.5(c
MOMOLLbIO aHaNOroBbIX pagMorngpoakycTnyeckunx oyes).

Cnektpbl  G(f) aHTPOMOreHHOro  aKyCTMYECKOro  WyMa,  CUHXPOHHO
3apernctTpmpoBaHHoro 14 ceHts16pst 2002 r. B Toukax a.1, a.2 n a.5(c nomoLLbto
aHanoroBbIX pagnornapoakycTmyeckmnx byes).

CoHorpammbl G(f,t) n cnektpbl G(f) aHTPONOreHHOro akKyCTU4eCcKOro LWyma,
CUHXPOHHO 3aperncTpupoBaHHoro B Todkax a.1, a.2 u a.5 (c nomoLibto
aHanoroBbIX pagnornapoakycTmyeckmx byes). ATOT WyMm perncrTpmpoBancs no
mepe npubnwxeHna OGyposon nnatdopmbl Oxa k nnatdopme Monuknak 14
CceHTs10ps 2002 .

CoHorpammbl  G(f,f) aHTPOMOreHHOro akyCTMYEecKoro LWyma, CMHXPOHHO
3apeructpupoBaHHoro 15 ceHtabpa 2002r. B Toykax a.1, a.2 u a.b (c
MOMOLLIbIO aHANoroBbIX pagnornapoakycTnieckmx oyes).

CoHorpammbl  G(f,f) aHTPOMOreHHOro akyCTMYEecKoro LWymMa, CMHXPOHHO
3apermctpmpoBaHHoro 15 ceHtabpsa 2002 r. B Toukax a.1 u a.2 (C NOMOLLbIO
aHanoroBbIX U LMPOBbLIX paanorgpoakyctTuieckmx oyen).

CoHorpammbl  G(f,f) wn cnektpbl G(f) akycTU4ecKoro wyma, CUMHXPOHHO
3apermctpmypoBaHHoro 15 ceHTabpa 2002r. B Toukax a.1 um a2 (c
NMOMOLLbIOAHANOroBbIX pagMornapoakycTnyeckunx oyes).

CoHorpammbl  G(f,f) wn cnektpbl G(f) aKycTUYecKoro uwyma, CUMHXPOHHO

3apermctpmpoBaHHoro 15 ceHtabpsa 2002 r. B Toukax a.1 u a.2 (C NOMOLLbIO
UMPOBBIX paguorngpoakycTnieckmx byes).

CoHorpammbl  G(f,t) n cnektpbl G(f) aKyCTMYECKMX LUYMOB, CWMHXPOHHO
3aperncTpMpoBaHHbIX B Todkax a.1 u a.2 (C nomMoLbl aHanoroBbIX U
undbpoBbIX paguorngpoakycTnyeckmx byes) 16 ceHTabpsa 2002 r.

CoHorpammbl G(f,f) akyCTUYECKUX LLIYMOB, CUHXPOHHO 3aperMcTpupoBaHHbIX B
Toukax a.1 1 a.2 (C NOMOLLbIO aHaNoroBbix paguornapoakycTudeckmnx oyes) 16-
17 ceHTsa6ps 2002 .
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PucyHok 3.12.

PucyHok 3.13.

PucyHok 3.14.

PucyHok 3.15.

PucyHok 3.16.

PucyHok 3.17.

PucyHok 3.18.

PucyHok 3.19.

PucyHok 3.20.

PucyHok 3.21

PucyHok 3.22.

PucyHok 3.23.

PucyHok 3.24.

PucyHok 3.25.

PucyHok 3.26.

CoHorpammbl G(f,t) akyCTU4ECKMX LUYMOB, CUHXPOHHO 3aperncTpupoBaHHbIX
B Toukax a.1 n a.2 (C NOMOLLbIO LUNPOBLIX pagnorngpoakyctTmyeckmx byes)
16-17 ceHTabpsa 2002 r.

Cnektpbl G(f) aKyCTMYeCKMX LWYMOB, CUHXPOHHO 3aperncTpupoBaHHbIX B
Toykax a.1 n a.2 (c NomoLLbo LMdPOBLIX pagnornapoakyctTmyeckux byes) 17
ceHTs10ps 2002 .

CoHorpammbl G(f,t) akyCTU4ECKMX LUYMOB, CUHXPOHHO 3aperncTpupoBaHHbIX
B Touykax a.1, a.2, a4 n a.5 (C nNnomMowWbi aHanoroBbix N UUPPOBbIX
paguormgpoakyctudeckmnx oye) 17 ceHtabpsa 2002 r.

CoHorpammbl G(f,t) n cnektpbl G(f) aKyCTUYECKUX LUYMOB, CUHXPOHHO
3aperMcTpmpoBaHHbIX B Toukax a.1, a.2, a.4 n a.5 (C NOMoLb0 aHanoroBbIX U
UMdpoBbIX paguorngpoakycTndeckmnx byes) 17 ceHtabpsa 2002 r.

CnekTpbl G(f) akyCTU4EeCKMX LUIYMOB, CUHXPOHHO 3apermcTpupoBaHHbIX B
Toukax a.1 n a.2 (c NomoLLb UMdPOBLIX paanornapoakyctmyeckux byes) 17
ceHTabps 2002 r.

CoHorpammbl G(f,t) akyCTU4ECKMX LLUYMOB, CUHXPOHHO 3aperncTpupoBaHHbIX
B TOukax a.1, a.2 n a.5 (c NnomMoLb aHanoroBbiX PagnorngpoaKkyCcTUYeCcKmx
OyeB) 17 ceHTa6psa 2002 r.

CoHorpammbl G(f,t) aKkyCTUYECKMX LUYMOB, CUHXPOHHO 3apermcTpupoBaHHbIX
B Toukax a.1, a.2 u a.5 (C mnOMOLIbD aHanoroBbliXx W LNPPOBLIX
paguorngpoakycTunieckmx oyes) 17-18 ceHtsabps 2002 .

CoHorpammbl  G(fit) n cnektpbl G(f) akyCTU4YeCKMX LUYMOB, CUHXPOHHO
3aperncTpMpoBaHHbIX B Tovkax a.1, a.2, a.4 v a.5 (C NOMOLLbI0 aHanoroBbIX U
UMdPOBbLIX paguorugpoakycTuieckmnx oyes) 18 ceHtabpsa 2002 r.

CoHorpammbl G(f,t) akyCTU4ECKMX LUYMOB, CUHXPOHHO 3aperncTpupoBaHHbIX
B TOYKax a.4 un a.5 (C NOMOLLbI0 aHanoroBbIX paanorMapoakyctTmyeckmx byes)
18 ceHTa6pa 2002 r.

CoHorpammbl G(f,t) akyCTU4ECKMX LUYMOB, CUHXPOHHO 3aperncTpupoBaHHbIX
B Toykax a4 u ab (c nomMowpbl aHamnoroBblx U  UMGPPOBLIX
pagunornapoakyctudeckmx byes) 18 ceHTabpsa 2002 r.

CoHorpammbl G(f,t) akyCTU4ECKMX LLYMOB, CUHXPOHHO 3aperncTpupoBaHHbIX
B Toykax a.1, a.2, a4 n a.5 (C NoOMOLLbID aHanorosbix U UUAPOBbIX
pagvornapoakycrtuyeckmnx 6yes) 18 ceHTabpsa 2002 r.

CoHorpammbl G(f,t) akyCTU4ECKMX LUYMOB, CUHXPOHHO 3aperncTpupoBaHHbIX
B Toykax a4 wu a5 (c nomMowpbi aHamoroBblX U  UUAPOBbIX
paguormgpoakycTuyeckmnx oye) 18 ceHtabpsa 2002 r.

CoHorpammbl G(f,t) akyCTU4ECKMX LUYMOB, CUHXPOHHO 3aperncTpupoBaHHbIX
B Toukax a.1, a.2 u a5 (C nOMOLWbK aHanoroBblx M LUPPOBbIX
paguormgpoakyctudeckmnx oye) 18 ceHtabpsa 2002 r.

CoHorpammbl G(f,t) akyCTU4ECKMX LLUYMOB, CUHXPOHHO 3aperncTpupoBaHHbIX
B Toukax a.1, a.2 u a.5 (cC mnOMOLIb aHanoroBblx M LUPPOBLIX
paguormgpoakyctudeckmnx oyes) 18 ceHtabpsa 2002 r.

CoHorpammbl G(f,t) poHOBOro Lyma, 3aperMcTpMpoBaHHOIO B ToYke a.1 (C
NOMOLLbIO LIMPPOBOro pagunorngpoakyctmyeckoro oys) 19 ceHtsiopst 2002 r.
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PucyHok 3.27.

PucyHok 3.28.

PucyHok 3.29.

PucyHok 3.30.

PucyHok 4.1.

PucyHok 4.2.

PucyHok 4.3.

PucyHok 4.4.

PucyHok 4.5.

PucyHok 4.6.

PucyHok 4.7.

PucyHok 4.8.

PucyHok 4.9

PucyHok 4.10.

PucyHok 4.11.

Cnektpbl G(f) ¢oHOBOro wyma, 3apernctpupoBaHHoro B Toudke a.1 (c
NMOMOLLbIO aHaNoroBoro pagnorngpoakyctmuyeckoro dys) 19 ceHtsadps 2002 r.

CoHorpammbl G(f,t) n cnektpbl G(f) oHOBOroO LWyma, 3aperMcTpMpoBaHHOMO B
Touke a.1 (c nomowbio UUdpPoOBOro pagunorngpoakyctmyeckoro 6ysi) 20
ceHTabps 2002 r.

CoHorpammbl  G(f,t) hoHOBOro wWymMa, CUHXPOHHO3APErnCTPUPOBAHHOIO B
Toukax a0 un aA (c nomowbio  aHanoroBbiXM  LMAPOBLIX
paguormgpoakycTudeckmnx oyes) 19 ceHtabpsa 2002 r.

Cnektpbl G(f) poHOBOrO WyMa, 3aperncTpupoBaHHoro B Todkax a.0 n a.1 (c
NMOMOLLBIO aHanoroBblx U UMEPOBLIX paauMorngpoakyctmyeckux 6yes) 19
ceHTs10ps1 2002 .

KapTta paiioHa nccnegosaHum ¢ ykasaHuem Touek (b.1, b.2 n b.3), B KOTOpbIX
OGbinM  yCTaHOBMNEHbI paguorngpoakycTmyeckux 6ym 1M Haxogunuch
noTeHumManbHble UICTOYHUKN aHTPOMOreHHbIX LWYMOB (neperpy3oyHas 6apxa B
Yaieo (B), Tpuac n Mpbuc).

BatnmeTtpudecknin npounb B parioHe aKyCTUYeCKUX WuccrnegoBaHun c
yKasaHMeM ToYeK MOCTaHOBKU paamorngpoakyctmyeckux byee (b.1, b.2 n b.5)
N SIKOPHOW CTOSHKK cyaHa Mpbuc.

CoHorpammbl G(f,t) n cnektpbl G(f) aHTPOMOreHHOro akycTMYecKkoro Luyma,
3aperncTpmpoBaHHoro B Toudkax b.1, b.2 n b.3 (c nomowpb aHanoroBbix
paguormgpoakycTuyeckmnx oyes) 21 ceHtabpsa 2002 r.

CoHorpammbl G(f,t) ¢oOHOBbLIX LUIYMOB, CUMHXPOHHO 3apEerncTpUpoBaHHbLIX B
Toukax b.1 n b.2 (c nomoLbio LMdpPOBLIX pagmorngpoakycTnyeckux dyes) 21
ceHTs10pst 2002 .

CnekTtpbl G(f) pOHOBLIX LLYMOB, 3aperMcTpmpoBaHHbIX B Todkax b.1 n b.2 (c
MOMOLLbIO LicppOoBbIX paamormapoakyctudeckmx dye) 21 ceHtabpa 2002 r.

Cnektpbl G(f) OHOBLIX LLIYMOB, 3aperMcTpmpoBaHHbIX B Todkax b.1 n b.2 (c
NOMOLLbIO LIMAPPOBBIX paguorngpoakyctnieckmx oyes) 21 ceHtabpsa 2002 r.

CoHorpammbl G(f,t) n cnektpbl G(f) POHOBLIX LLYMOB, 3apErMCTPUPOBAHHbIX B
Toykax b.1 m b.2 (c nNomMoLLbID aHanoroBblX pPaguUoOrMapPOaKyCTUHECKUX
OyeB)21 ceHTabpsa 2002 r.

CoHorpammbl G(f,t) akyCTU4ECKMX LLUYMOB, CUHXPOHHO 3aperncTpupoBaHHbIX
B Toukax b.1, b.2 1 b.3 (c noMoLLb0 aHaNOroBLIX PagnornapoakycTUuYecKmx
OyeB) 22 ceHTA6psa 2002 r.

CoHorpammbl G(f,t) @HTPOMOreHHbIX LLUYMOB, CUHXPOHHO
3aperucTpupoBaHHbIX B Todkax b.1 m b.2 (c nomowp undpoBbIX
paguormapoakycTuieckmnx oye) 22-23 ceHTabpsa 2002 .

CoHorpammbl  G(fit) wn  cnektpbl  G(f)  a@HTPOMOreHHbIX  LUYMOB,
3aperucTpupoBaHHbIX B Todkax b.1 mn b.2(c nomowbi UMEPOBbLIX
pagvornapoakycTuyecknx 6yes) 22 ceHTabpsa 2002 r.

CoHorpammbl G(f,t) aHTPOMOreHHbIX LLIYMOB, CUHXPOHHO
3aperucTpypoBaHHbIX B Todkax b.1 m b.2 (c nomowpo undpoBbIX
pagunornapoakyctudeckmx byeB) 22 ceHTsabpsa 2002 r.
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PucyHok 4.12.

PucyHok 4.13.

PucyHok 4.14.

PucyHok 4.15.

PucyHok 4.16.

PucyHok 4.17.

PucyHok 4.18.

PucyHok 4.19.

PucyHok 4.20.

PucyHok 4.21.

PucyHok 4.22.

PucyHok 4.23.

PucyHok B.1.
PucyHok B.2.
PucyHok B.3.
PucyHok B.4.
PucyHok B.5.
PucyHok B.6.

CoHorpammbl G(f,t) @HTPOMOreHHbIX LLUYMOB, CUHXPOHHO
3aperucTpypoBaHHbIX B Todkax b.1 m b.2 (c nomowpbo uudposbIX
paguornapoakyctudeckmx byeB) 22 ceHTabpsa 2002 r.

CoHorpammbl G(f,t) n cnektpbl G(f) OOHOBBIX M AHTPOMOrEHHbIX LUIYMOB,
3aperucTpypoBaHHbIX B  TOYke b.1  (C  NOMOLWbBK  aHanoroBoro
paguoruapoakyctudeckoro 6ys) 22-23 ceHtabpsa 2002 r.

Cnektpbl G(f) OHOBOro M aHTPOMOreHHOro Lyma, 3aperMcTpupoBaHHOIO B
Toukax b.1 n b.2 (c nomoulbo undpoBbIX pagmnornapoakycTmyeckux byes) 22
ceHTabps 2002 r.

CoHorpammbl  G(f,t) wn  cnektpbl  G(f)  aHTPOMOreHHbIX  LUYMOB,
3aperucTpypoBaHHbIX B Todkax b.1, u b.2 (c nomowbio UMdPOBLIX
paguormgpoakycTuyeckmnx oye) 23 ceHtabpa 2002 r.

CoHorpammbl  G(f,if) wn  cnektpbl  G(f)  a@HTPONOreHHbIX  LUYMOB,
3aperncTpupoBaHHbIX B Todke  b.1 (c nomowpbl  umdpoBoro
paguorngpoakycTudeckoro bys) 23 ceHTabpa 2002 r.

CoHorpammbl G(f,t) aHTPOMNOreHHbIX LLIYMOB, CUHXPOHHO
3aperMcTpupoBaHHbIX B Todkax b.1, b2 n b.3 (c nomowkbio aHanoroBbix
nundpoBbIX pagrorngpoakyctuieckmnx oyes) 23 ceHtabpsa 2002 r.

Cnektpbl G(f) OHOBOrO M aHTPOMOrEeHHOro LyMa, 3aperMcTpupoBaHHOroO B
ToYKax b.1, b.2 " b.3 (c MOMOLLbO aHarnoroBbIX "
undbpoBbIXpaguorngpoakyctnieckmnx oyes) 23 ceHtabpsa 2002 r.

CoHorpammbl  G(f,if) wn  cnektpbl  G(f)  a@HTPONOreHHbIX  LUYMOB,
3aperucTpupoBaHHbIX B Todkax b.1 m b.2 (c nomowpbi uudpoBbIX
paguormapoakycTuyeckmnx 6yes) 23 ceHTabpsa 2002 r.

CoHorpammbl  G(f,t) wn  cnektpbl  G(f)  @HTPOMOreHHbIX  LUYMOB,
3aperucTpupoBaHHbIX B Todkax b.1 u b.3 (c nomolwbl aHanoroBbIX U
UMdPOBbLIX paguorngpoakycTnieckmnx byes) 23 ceHtabps 2002 r.

CoHorpammbl  G(f,f) wn  cnektpol  G(f)  aHTponmoreHHoro  wyma,
3aperncTpupoBaHHOro B TOuKe b.1 (c NOMOLLbHO
undcppoBoropagmorngpoakyctnyeckoro bys) 23 ceHtsdpsa 2002 r.

CoHorpammbl  G(f,t) wn  cnektpbl  G(f)  aHTponmoreHHoro  wyma,
3aperncTpupoBaHHOro B TOYKe b.1 (c NOMOLLbHO
undcppoBoropaguorngpoakyctnyeckoro bys) 23 ceHtsdpsa 2002 r.

CoHorpammbl  G(f,f) wn  cnektpbl  G(f)  aHTponmoreHHoro  wyma,
3aperncTpmMpoBaHHOro B Touke b.1 (c NMOMOLLIbHO
undposoropagunorngpoakyctmuyeckoro 6ys) 23 ceHtsdps 2002 r.

BsaumMHas kanmbpoBka aHanoroebIx 1 LMdpoBbIX OyeB Ha cyaHe Mpbuc.
AHanua B3anmHon kanubpoekn (BY nanyyatens).

AHanus B3avMHOM KanubpoBku (LLym).

AHanus B3aMMHOW KannbpoBKku (LUyMm).

AHanua B3anmHon kanuopoekn (BY nanyyatens).

AHanua B3anMHoON KanmopoBKN.

UTT/c03-aug-2297/tr. JD, ed. YG, 1T/8/29/03 Vi



Cnucok Tabnuy,

Tabnuua 2.1.
Tabnuua 3.1.

Tabnuua 4.1.

Tabnuuya B.1.

Tabnuua B.2.

TexHnyeckme xapakTepuctmku 6nokoB dunbTpaumm u oundpoBKM KOMMAHUK
“HawHn VIHCTpyMeHTC”.

[aTbl npoBegeHUst MccnegoBaHUM M MecTa YCTaHOBKM MOHMTOPUHIOBbLIX
paguornapoakyctuyeckux byes.

[laTbl NpoBedeHNst aKyCTUYECKUX M3MEPEHWA N XapaKTEPUCTUKU TOYEK, B
KOTOPbIX OblM YCTAHOBMEHbI MOHUTOPUHIOBLIE pPaAMOrMapPOaKyCcCTUYECKue
oyw.

MoppobHaa wHdopmauua o060 Bcex Oysix, WCNONb30BaBLUMXCS NpU
BbIMNOMHEHMM MPOrpaMmbl UCcnegoBaHuin akyctuyeckoro nonsa 8 2002 r.

CTaTUCTUYECKNN aHanNM3 NOrpeLLIHOCTEN B3aMMHOWN KannbpoBKu.
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OcHOBHbIe NoNoXeHus

OueHka Bo3gencTeBusa Ha okpyxatowwyto cpeny (OBOC), npoBegeHHas Ao Hadana paspaboTku
3anacoB HeYTW 1 rasa y ceBepo-BOCTOYHOIo nobepexbs 0. CaxanuH, nokasana, YTo KrnoyYeBbiM
BOMPOCOM OXpaHbl MOPCKOW OKpyKatoLlen cpegbl SBNAETCS 3aluTa Ceporo Kuta 3anagHow
nonynaunn (Eschrichtius robustus). 3T KNTbl 3aHECEHbl B KaTeropuio “Haxogswmxcsl nog
yrpo3on wucyesHoBeHusi” KpacHonm kHurn Poccum [KpacHas kHura Poccunckon degepauum
(>KvBoTHbIe) 2001] n “HaxogdamMXCs NOL KPUTUYECKON Yrpo30n ncHe3HoBeHna” KpacHon KHUMM
MexayHapoaHoro coto3a oxpaHbl npupoasl (IUCN)' [Hilton-Taylor, 2000].

B ceHTabpe 2002r. Obinv  NpoBedeHbl  aKyCTUYECKME U3MEPEHWS B aksBaTopum
npocTtuparlencsa ot nnatdopmbl Monuknak go yctba 3anmBa [unbTyH. 3TN M3MepeHus
nokasanu, 4Yto nnatgpopma Monuknak n HedTAHOM KOMMMEKC BnTtasb nany4atoT akycTuyeckmne
TOHanbHbIE N Y3KOMONOCHbIE LUYMOBbIE CUrHambl, B TOM 4ucrie Ha 4vactotax MeHbwe 30 I,
chnekTparnbHble YPOBHM KOTOPbIX NPEBbLILAKT YPOBEHb LUMPOKOMOMOCHOro wyma Ha ~15 gb.
Bbino ycraHoBneHo, 4to Kopabnu TexHudeckoro obecneyvyeHus SBMAKTCA WUCTOYHUKaMMU
Hanbonee UHTEHCMBHbIX aKyCTUYEeCKMX yMoB C¢ yactoTamu Hwxke 1 kl'u. Okono nnatdopmbl
Monuknak (Touka a.5) nx ypoeHb MoxeT gocturats ~112 b oTH. 1 MkMa?/ L. AHTponoreHHble
aKyCTUYecKue CurHanbl, reHepupyemble CTauUOHapHbIMKU U OBWKYLLUMMUCA WUCTOYHUKaMW,
3aperncTpMpoBaHHble B 30HE MUTaAHWS CepbiXx KATOB Yy Bxoda B 3anuB [MunbTyH, umenu
crnekTpanbHble YpoBHU (Ha 4actotax Hwxke 500 u) ~75 gb oTH. 1 MKﬂaZ/Fu. YpoBHHU
TOHamNbHbIX M Y3KOMONOCHbLIX LWYMOBbLIX CUrHanoB (Ha JactoTax Hwxe 35 y) B 3TOM paroHe
pocturanv ~95 ab oTH. 1 mkMa?/y,.

Ha akBaTopun, npunerawowen kK s3anuey YarnBo akyCcTMyeckMe WU3MepeHuUs MpPOBOAUMNCL BO
BPEMSI MepeMeLLeHnIA, WBAPTOBKM U pasrpy3kn Oapx. N3amepeHuss nokasanu, 4YTO BO Bpems
npoBedeHnss 3TUX onepaumi B [OaHHOM pavioHe pPerncTpupoBanucb NPOOOIIKUTENbHbIE
Y3KOMOMOCHbIE LWYyMoBble curHanbl ¢ 4dactoton ~30 u. Ux ypoBHu npumepHo Ha 30 ab
npeBbillanyu crnekTpasnbHble YPOBHW LUMPOKOMOMOCHOro wyma u gocturann 106 gb oTH.
1 mkMa?/y B Touke b.1, n 93 ABb oTH. 1 MkMa®ly B Touke b.2. Koraa pasrpy3ouHbie paboThi
npeKpaLLanvcb crnekTpanbHble YPOBHM LLYMOB CHUXanucb 40 ~75 ab oTH. 1 mkMa?/y,.

AKyCTUYECKME U3MEPEHMST MOKa3biBaloOT, YTO BO BpeMsS MaHEBPUPOBaHUSA cyaHa obecneyeHuns
CheKTpasibHble YPOBHM LUMPOKOMOSIOCHOro wWyMa BoapactatT oT ~80 go ~95 ab oTtH. 1
MkTa?/TLy, @ y yPOBHM TOHAMBLHBIX M HU3KOYACTOTHBIX KOMMOHEHT MoryT AocTuratb ~106 a6 oTH.
1 mxMa?y,. CnekTpanbHbI YypoBeHb LyMa Ha YacTtoTe 1 k'Y paBeH ~85 ab oTH. 1 mkMa?/y, a
Ha vyactoTte 10 kl'y — Ha 30 gb meHbLUe.

! MpoBegeHHble B 1997 - 2001 rr. BO3QyLIHbIE Y4YeTbl MOKasanu, 4Tto Gonbllyto 4YacTb GesneaHoro

nepuoaa roga cepble K1Tbl KOPMATCS Y CEBEPO-BOCTOYHOIO nobepexbs CaxanuHa [Blokhin et al. 2003]. Y
BXOJa M ceBepHel 3anuea MNunbTyH cepble KUTbl B OCHOBHOM Habrntogatotcs bnumxke k 6epery oT KOHTypa
rnybuHsl Bogbl 20 M. B 2001 Tr. npM npoBeAeHUM MCCNedoBaHWMA C CamorfieToB M kopabnen 6bin
obHapyXeH BTOpPOW, OTHOCUTENbHO rnybokoBogHbIi 30-45 M, paloH nWTaHWS CepbiX KUTOB,
pacnonoXeHHbIN tXXHee NUUEeH3NOoHHOro ydacTtka ApkyTyH-[arn [Maminov and Yakovlev 2002; A3sseHko
n gp. 2002].

UTT/c03-aug-2297/tr. JD, ed. YG, 1T/8/29/03 viii



1 BBepeHune

lMporpamma akyCcTUYeckux uccnegoBaHuin, npoBefeHHblx B 2002 . Ha ceBepO-BOCTOYHOM
wenbge octpoBa CaxanvH, 6bina HanpaBneHa Ha U3ydYeHne BPpeMEHHbIX U MPOCTPAHCTBEHHbIX
Bapuvaunin ypoBHEW W YaCTOTHbIX XapPaKTEPUCTUK aHTPOMOreHHbIX aKyCTUYEeCKUX LUYMOB B
parnoHax Monuknaka n Yaneo. [1ns oueHKM BO3MOXHOMO BO3AENCTBUS aHTPOMOreHHbIX LWYyMOB
Ha KOPMSILLUMXCA CepbiX KUTOB HeobxoouMMoO onpeaenutb amnnauTygHble UM 4YacTOTHble
napameTpbl akyCTUYECKMX LYMOB M OCOBEHHOCTM pacnpocTpaHeHUsi 3ByKa K YyCTbHO 3anusa
MuNbTyH — 30HE COoCpeaoTodEeHNs CepbiX KUTOB, KOTOpPble B OCHOBHOM KOPMSATCA B
MernkoBoaHou (6-12 m) obnactu wenbda (Puc. 3.1).

AKyCTUYECKME  U3MEPEHMS  NPOBOAWMMNCH C  MOMOLLBI  aHANoroBblX U LUEPOBbIX
paguorMapoakycTuyeckux 6yes, paspaboTaHHblx B TOM  [OBO PAH?  Lludposble
paguornapoakyctudeckme 6yn npegHasHayeHbl ANs M3MEPEeHWn B YacTOTHOM AuanasoHe 1-
2600 lMu. B 2002 rogy oHu Gbinn BnepBble NpMMeEHeEHbl Ha wenbge 0. CaxanuH 1 No3sonunun
TOYHO M3MEPUTb YPOBHU aKyCTMYECKMX LUYMOB Ha HU3KMX YacToTax (BKIMOYasi MHpasByk).
MoapobHoe onncaHue atoro o6opygoBaHNA NPMBOANTCS B rinase 2.

PagnotenemeTpuyeckme curHanbl OT aHanoroBblX M LMEPOBbLIX OyeB NpuHMManucb Ha ABYX
NPUEMHO-PErMCTpaLMoHHbIX noctax. OauH 13 HuMX Haxogwunca Ha [MunbTyHCKOM Masike, a
apyrom — Ha cygHe MWpbuc. [anbHoCTb UMEPOBOro paguoTenemMeTpuyeckoro kaHana
coctaBnsana 4 KM npu npueme Ha LUTbIPEBYIO aHTEHHY,, YCTAHOBIEHHYI0 Ha Mpbuce, u cBbiwe
7kM npu  paguvonpueme  Ha  [unbTyHCKkOM  Masike. [danbHOCTb  aHanoroBoro
pagnoTeneMeTpuyeckoro kKaHana 3aBucena OT Tuna MNPUMEHSEMOro paguonpuemMHuka.
LnpokononocHble akyctnyeckue curHansl (10-10 000 u) mornu nepegaBaTthbCs HA pacCcTosdHME
no 12 km; a yskononocHele (10-5000y) npu pagunonpueme Ha [MUAbTYHCKOM Masike MOrnu
nepegaBaTbCs Ha paccTtosgHne cabie 20 K.

1.1 3apaum nporpaMmmbl aKkyCTUYECKUX UCCrefoBaHUN

Mporpamma akycTudeckmx wuccnenoBaHuin, nposefeHHbIXx B 2002 r. Ha ceBepO-BOCTOYHOM

wenbge octpoBa CaxanvH, umerna ABe OCHOBHbIE Lienu.

1. lepBon uUenbl SABAANOCH WU3YYEHME BPEMEHHbLIX W MNPOCTPAHCTBEHHbLIX W3MEHEeHUN
aMMANTYOHbIX U YaCTOTHLIX XapakKTePUCTUK aHTPOMOreHHbIX akyCTUYECKUX LyMOB BOMM3u
ycTbst  3anmBa [MunbTyH®. Cioga  BXOAMNO  UM3MepeHWe YPOBHEH  aHTPOMOreHHbIX
aKyCTU4eCKMX LYMOB, TreHepupyeMblX MexaHuaMamu, paboTtalwmmm Ha nnatgpopme
Monuknak n nnaByuynum HedTexpaHunuwe Oxa, a Takke 3NU30OUYECKMX LUYMOB OT
kopabnen obecneuynBarowmux paboty Bcero HedTegobbiBatowlero komnnekca Butasb,
BKIIOYAs ABMXYLLMECA MMM CTOSLUME Ha AKope TaHkepbl. MamepeHus npoBoaunucb BO
BPEMS PErynspHbIX Oonepauuin CBsA3aHHbIX C neperpyskon HedTn ¢ cyaHa Oxa Ha TaHkep
lMpumopbe. OCHOBHbIMU WUCTOYHUKAMW aHTPOMOreHHbIX akKyCTUYEeCKMX LUYMOB B [daHHOM
akBaTopue saBnstoTca nnatgopma Monuvknak n Becb HedbTeaobbiBatowmin koMmnnekc Butase.
Kpome TOro, OONONHUTENbHBIMWA 3MNU30AUYECKMMU UCTOYHUKAMU aKyCTUYECKUX LUYMOB
ABMAKTCS NOABECHbIE MOTOpbI SIogok Tuna “3oguak”, ucnonbdyemblx 6asupyowlencsa Ha
MUNbTYHCKOM Masike rpymnnon Y4yeHblX, KOTOpble B TeYeHUe HECKONbKMX fneT npoBoaaT
HabntogeHnst 3a cepbiMy KUTamMun U cygHo Yapa, KoTopoe ABa pasa B rof noctaBnsieT rpy3abl
Ha [MNbTYHCKM MasaK; Ha 3Ty onepauuio yxogut npubnmsantenbHO OAHa Heaens.
AKkycTnyeckne uamepeHuss 6binv nNpoBefeHbl Ha KOHTUHEHTanbHOM wenbge OXO0TCKoro
Mop4, mexay nnatdopmon Monuknak n ycteeM 3anvea NMUnbTyH.

2ToU OBO PAH - TuxookeaHCKUn OKeaHOOMMYeCKUi MHCTUTYT [ansHEeBOCTOYHOIO OTAENEHNS
Poccuiickort Akagemum Hayk

® Yetbe 3anvBa MUNbTyH siIBNSIETCA OOHOM W3 NETHUX 30H MUTaHMS KOPEWCKO-OXOTCKOW (3amagHown)
nonynsaumm ceporo KuTa.
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2. BTopon 3agaden ABNANOCbL U3y4yeHUE BPEMEHHbIX W MNPOCTPAHCTBEHHbLIX W3MEHEeHUn
aMNIUTYAHbIX U YaCTOTHbIX XapakKTepPUCTUK aKycTMyeckoro hoHa B pavioHe 3anusa Yanso.
OTn wu3amepeHnss ObinM nNpoBedeHbl BO BpemMs pas3rpy3kn TpPaHCMOPTHbIX 6apX Ha
neperpy3ouvHyto 6apxy, yCTaHOBMEHHYIO (NpUTONNEHHyk) y Oepera BOGnM3mM GypoBon
nnowagkn Yameo.

1.2 CtpaTterusa n meTogosnorusi uccrnegoBaHumn

MenkoBogHas (6 - 15 M) yacTb wernbda Kk ceBepo-3anagy ot octpoBa CaxanvH BONU3N ycTbs
3anuBa [NunbTyH sBNSeTCAS O4HUM U3 Havboree BaXHbIX NETHUX POWOHOB MUTaHWUSA CepbiX
KATOB 3anagHov nonynsuun. NoaTomy akycTudeckue WuccrnegoBaHWsi NPOBOAATCA B OAHHOM
panoHe ¢ 1999r. MarepmanbHo-TeEXHMYECKOE  OBEecneyYeHne  IKCrMepPUMEHTarnbHbIX
nccnegoBaHU 3HaUYMTENbHO ynpollaeTcs Hanmumem [unbTyHCKOro masika (Bbicota — 35 M),
KOTOPbIA UCNONb3yeTCsl B Ka4yecTBe NPUEMHOro nocta Ans pagnoTenemMeTpuyecknx CUrHanos
OT paguorngpoakyctmydecknx OyeB, u cygHa Mpbuc, C NOMOLLBI KOTOPOro MNpPOBOAMIIUCH
HabnoaeHna 3a npou3BOACTBEHHoW gedtenbHocTbto (Puc. 1.1). B 2002r., kak u B
npeablgywive rodbl, pagvonpuemMHbin NocT 6bin opraHusoBaH Ha [MMAbTYHCKOM Maske.
OCHOBHOW NPUEMHO-PETMCTPALIMOHHbBIA KOMMMEKC OblNl pacnonoXeHHas Ha BEPXHEM YpPOBHE
mMasika. Ero anektponutaHme obecnedvBanu aBTOMOOWIbHbIE aKKyMyNATOPbl, KOTOpble
nogsapskanmcb ot 6eHsoarperata. OnepaTtop OCYLWECTBMAN KOHTPOSb 3a paboTon nNpuemHo-
pPerncTpaLMoHHOro annapaTtypHoOro Komnrekca, Habniogan 3a MopeM B pavioHe Masika U C
nomowpso YKB  pagmocBsasv  KOOpOUHMpOBaAn  COBMECTHble OEeWUCTBUMS  C  Opyrumu
nccnegosatenamm n cygHom Mpbuc. OCHOBHOE perncTpupytowiee obopygoBaHne Haxoamsoch
B OQHOWN M3 KOMHAT MOMELLEHUS AN3enb-reHepaTopoB Masika. [laHHble C BEPXHEN YacTn Masika
nepegoBanuqcb B 3To 3gaHue ¢ nomolubo 150- meTpoBown cetn Ethernet.

MpremHbIn NOCT Ha Masike Obln OCHAaLWEeH 4YeTbipbMs paguonpuemHukammn (oeyma AX-400 un
aymst AX-700) n HanpaBneHHbIMM aHTeHHamu. ITo obecneynmBano CUMHXPOHHbLIA nNpuem
yeTblpex pagumoTenemMeTpuyecknx KaHamnoB OT pagmorMapoakyctTudeckmx byes, yaaneHHbIX Ha
pacctosiHMe o 23 KM U 3anncb YeTblipex aHaroroBblX CUrHanoB,, NPy 3TOM AaHHble OT ABYX
UMdpoBbIX  paguorngpoakyctnyecknx 6yes ¢ nomowbio cetn  Ethernet  cMHXpOHHO
pernctTpmpoBanuch LeHTpanbHbIM KOMMbIOTEPOM.
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Monuknak

PucyHok 1.1 - HedpbTteao6biBarowmn komnnekc Butasb

BTopon npuemHbIi NOCT Haxoawunca Ha cyaHe Mpbuc v 6bin yKOMMNMNEKToBaH 4YeTbipbMs
pagvonpuemHukamu (asymsa ICOM, ogHum AX-400 n ogHum AX-700). CurHanbl OT aHanoroBbIX
N undposblx 6OyeB perucTpupoBanmcb C MOMOLLBI MNOPTATMBHOIMO KOMMbioTepa. Ha
paguonpuemMHuks paboTtawowme Ha Mpbuce anu3ognyveckn BO3OENCTBOBANM  CydoBble
pagvonomMmexu, npusogsiime Kk cbosm B pagmoTeneMeTpuyecknx kaHamnax u notepsam AaHHbIX
nocTynawowux oT paguormgpoakyctudeckux byes. Bcrneactsme 3Toro B MonyYeHHbIX AaHHbIX
nmetotca Hebonblume npobernbl. C uenbio XpaHeHUst AaHHbIX B BUAE HenpepbiBHbIX annos 3Tu
npobenbl C nomolibo cneunansHon nporpammbl (UnifyData) 3anonHsanuce Hynsmu. Bce
onepauun CBs3aHHble C NOCTAaHOBKOW B MOpe pagmornapoakyctudecknx byes n nx nogbemom
NPOBOAMITUCH C MOMOLLLbIO cyaHa Mpbuc.

Paguorngpoakyctmyeckne 6Oyn nogHMManucb M3  MOPSi BPYYHYHO C  MCMOMb30BaHWEM
cnyckaemon ¢ 6opta Upbuca wnionkm Mapgunr (Puc. 1.2). OnbIT NpoBeAeHnst akyCTUYECKUX
nccnegoBaHun B 2002 r. noagTBEPAWI, YTO ONTUMArNbHOW cTpaTerMen NPoBeaeHUs ¢ NOMOLLbIO
pagvornapoakyctTudeckmx OyeB MccnegoBaHMM B OaHHOM akBaTOpuKM, SIBNSETCS COYeTaHue
paguonpuemMHoro nocta Ha [MunbTyHCKOM Masike C MOCTaHOBKOM B Mope u noabopom
paguorngpoakyctuyecknx 6yeB ¢ nomoLlbto Mpbuca nnm aHanorMyHoro cygHa.

Oxunpanock, YTO OCHOBHBIMWU WMCTOYHUKAMM @HTPOMOrEHHbIX aKyCTUYEeCKUX LUyMOB B JaHHOW
aksaTtopuu ByayT ABNATbLCA coeAnHeHHble NoaBoAHbIM Tpybonposodom nnatdopma Monuknak
1 nnaesyyee HedTexpaHunuwe Oxa, camonogbemHast byposas yctaHoBka Oxa, a Takke gpyrue
kopabnu, pabotalowme BOMM3M nnatdopmbl Monuknak (Puc. 1.4 wn 1.5). WcTtodyHukamum
KpaTKOBPEMEHHbIX WHOYCTPUanbHbIX LWYMOB Yy YyCTbA 3anvea [MWnbTyH MOrmuM SBNATLCA
Hebonblwme nodkn (Hanpumep, nogku Tuna “3oamak’, WCNOSMb30BaBLUMMCH POCCUNCKO-
amepurKaHCKOW rpynnon No MCCNefoBaHUI0 CepbiX KUTOB) U cygHo Yapa, obecnedmBarowee
AocTaBky rpy3oB Ha lMunbTyHckun mask. Ha Puc. 1.6 - 1.8 nokasaHbl onepauun cHabxeHus

UTT/c03-aug-2297/tr. JD, ed. YG, 1T/8/29/03 3



Masika, NPOBOANMbIE C MOMOLLbIO cyaHa Yapa n camoxoaHbix 6apx, Bo Bpems koTopon B 2002 r
ObINKn NpoBeAEHbI aKyCTUYECKME U3MEPEHMS.

PucyHok 1.2 — lNocTaHOBKa B MOpe aHanoroBbIX U UncpoBbLIX pagmornapoakyctmiecknx
OyeB C UCNOJNIb30BaHUEM LUSTHOMKKU

Ha Puc. 3.1 npuBegeHa kapTa panoHa uccnegoBaHuin ¢ ykasaHmem todek (a.0, a.1, a.2, a4 n
a.5)4, B KOTOpbIX C MOMOLLLIO pagvorMapoakyctTudeckmx OyeB NPOBOAMUCH M3MEpPEeHUst
aKyCTMYeCcKMX LYMOB. Ha kapTe Takke Mnoka3aHo pacnonoxeHwe nnatcdopmbl Monuknak u
nnaeyyero HedTexpaHunuwa Oxa. Todka Ana ycTaHOBKW paguorumgpoakyctuyeckoro bys a.0
pacnonoxeHa BOAM3N OXHOW rpaHULbl  NUUEH3NMOHHOro y4yactka Ogonty. B 2001T.
aKyCTM4ecKMe W3MepeHus BbINONHANUCL BONMM3M STOM TOYKM BO BpeEMSA MNpPOBeAEHUsI
cencMmopasBedoyHbIXx paboT Ha yyactke Opgonty [BopucoB wm gp., 2002 r.]; ogHako, BBMAY
HU3KOW YyBCTBUTENbHOCTKN, OOYCNOBMEHHON OrpaHU4YEHHOCTbIO AMHAaMUYEeCKOro AuanasoHa
pagnoTeneMeTpuMyeckoro KaHana, MWCrosfib30BaBLUMXCS paauorMapoakyctudeckmx 6Oyes, B
2001 r. He yoanocb NpPoBeCcTU (POHOBbIE aKyCTUYECKNA U3MEPEHNSA. AKYCTUYECKUIN (POH B 3TON
obnactu 6k n3mepeH B 2002 .

* XoTsi nepBoHaYanbHas nporpamMma Takke NpegycMaTpuBana TouKy a.3, HO OHa He Gblina UCMoMnb3oBaHa
BBMAY BO3HMKLUMX NP NPOBEAEHNN NCCIEeA0BaHWN CNOXHOCTEN.
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PucyHok 1.3 - Bykcup Tpuac
MpreMHo-perncTpaunoHHbIn NOCT Ha MUAbTYHCKOM Masike NpuMHUMana paguTenemeTpuyeckue
curHanbel oT uMdpoBbix OyeB, yCcTaHaBnMBaeMblX B Todkax a.1 M a.2 U aHanoroebix Oyes
paboTtatowmx B Toukax a.0, a.1, a.2, a.4 n a.5. MNpun HeobxogumocTn B Toukax a.1, a.2, a.4 n a.5,
yCTaHaBnMBanuchb napbl U3 aHaNoOroBoro 1 UMgpoBoro Gys.

PucyHok 1.4 - Bykcup CmMmum Cuby v nnaBy4ee HecptexpaHunuwe Oxa
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PucyHok 1.5 - Bykcup Cmum CaxanuH n camonoabemMHasa 6ypoBas yctaHoBKa Oxa
BO6Nn13u nnatcgopmbl Monuknak

PucyHok 1.6 - CyaHo Yapa (Ha 3agHem nnaHe) v 3anuB MunbTyH (Ha nepegHeM nnaHe)
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PucyHok 1.7 — CamoxoaHas 6apxa, npumMeHAemas Ans BbIrPy3Kyu NpuMnacoB € cyaHa
Yapa B 3anuBe MunbTyH

AKyCTUYeCKne namMepeHns, nposogmnmcb B6nm3n nnatgopmel Monuknak BO BpeMs pasnmuyHbiX
NMPOM3BOACTBEHHbIX Onepauuin B pasHbIX MOroOAHbLIX YCMAOBUAX W Pa3HOM MOBEPXHOCTHOM
BOMHEHUN. AKyCTUYECKME U3MEepeHust Takke NpoOBOAUNUCL B Mepuog WHTEHCUBHOW
NPOM3BOACTBEHHON OesTenbHOCTM BONu3an nnatdopmbl Monuknak, CBA3aHHOW C yCTaHOBKOW
camonogbemMHon GypoBon yctaHoBkM Oxa Bosne nnatdopmbl Monuknak. Bo Bpemsi aton
onepauun BypoBasi ycTaHOBKa Mepemelyanacb C MOMOLLbIO TpexX CyAoB U BOMM3M OT Hee
pPerncTpmMpoBarncs CpaBHUTENbHO BbICOKMA YpOBEHb akyctudecknx wymoB (Puc. 1.5).
AKyCTUYECKME LYMbl Takke U3MepsAnnucb BO BPEMS TUMOBbLIX MPOM3BOACTBEHHLIX Onepauun,
CBSA3aHHbLIX C NMOAXOOOM W LIBAPTOBKOW TaHKepa [Ipumopbke K nnaByvyeMy HedTexpaHunuiy
Oxa, oTrpy3kon HedT n yxogom lNpumopbsi U3 AaHHOro pamoHa. Bo Bpems oTrpy3ku HedTw
[Mpumopbe yaepXuBaeTcs Ha MecTe NOCTOSIHHO paboTaroLmm Bykerpom Cvum CaxanuH’.

° Mpwn pabote 6ykcmp Cmum CaxasuH npuknagpiBaeT Tarosoe ycunme ao 20 TOHH.
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PucyH 1.8 - Bnbno3,nepé303ﬂmuﬁ yronb c 6eperai Ha I'Iuanychuu Masik

[iBa pasa B rog cygHo cHabxeHust Yapa goctaBnset rpysbl Ha MunbTyHCKMA masak. Bo Bpems
aTon onepauun Yapa ctaHOBUTCHA Ha SKOpb Yy Bxoga B 3anue, (Puc. 1.6), a and nepeBo3ku
rpysoB no 3anuey [MWnbTyH WMCNONb3yHOTCSA ABe camoxodHble Gapxu (Puc. 1.7). Tlo cywe
mMaTepuanel nepemeLLaroTcs K MNunbTyHCKOMy Masiky ¢ nomoLlbto 6ynsaosepa (Puc. 1.8).

B pononHeHne k paboTtam, cBA3aHHbIM C nnaTtdopmon Monuknak U NMUUEH3NOHHBIM Y4aCTKOM
CaxanuH 2, akycTuyeckune WUCCNedoBaHWS Takke NPOBOAMIIMCL B paMioHe NULEH3VUOHHOro
yyactka CaxanuH 1, pacnofioXxeHHOM BOCTOYHen 3anvBa Yamso. B 2002 r. B 9TOM parioHe
npoBoaunucb paboThbl CBA3aHHbIE C BbIrPY3KOM 000pyaAoBaHNSA Ha nobepexbe BOM3n GypoBom
nnowagkn Yameo. Tskenoe obopynoBaHue GbINO NpMBE3EHO Ha Gapax WM BbIrPyXanocb Ha
Oeper 4Yepes npucTaHb, OPraHNM3oBaHHY C NMOMOLLBIO NpuTOoNnneHus y 6epera GonbLion Gapxu
(Puc. 1.9 n 1.10). CootBeTcTBEHHO, B 2002 r. B 3TOM panoHe Habnioganocb ABWXEHME Cy[oB
N aKTMBHas MNpPOM3BOACTBEHHAA OEATENbHOCTb, CBA3aHHas C BbIrpy3konM obopyaoBaHusA Ha
Oeper n npoBedeHMEM CTpoUTENbHbIX paboT (3emngaHble paboTbl, MAaHWpOBKaA U T.4.) Ha
Oepery.
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PucyHok 1.9 - Pasrpy3ka o6opynoBaHusa B Yaneso

B 2001 r. Ha pacctosHum npubnuantenoHo 20 KM K HOro-BOCTOKY OT YCTbs 3anuBa YaiBo
(rny6uHa oAbl 25-40 M) GbIN OTKPLIT HOBBIN (OXHbIN) PatloH NETHEro MUTaHUs cepbix kuTos®
Oarn [Maminov and Yakovlev 2002; AsseHko u agp. 2002]. 3agaya  akycTu4eckmx
nccnegoBaHun B panoHe YanBo Obina obpaTtHowm 3agjade ana pavoHa Monuvknak — 6bino
HeobxoaMMo uccnegoBaTb pacrnpoCTpaHEHWE aKyCTUYECKUX CUTHANoB OT MPUBPEXHOM 30HbI K
yAaneHHbIM OT Bepera Mmectam 1 npexae BCEro K IXXHOMY parioHy NUTaHUs cepbix KUTos. [Ons
3TUX uccnegoBaHui Gbina opraHM3oBaHa akycTMyeckas Tpacca, nokasaHHas Ha Puc. 4.1. Ha
3TON Tpacce ObINM YCTaHOBMNEHbl paguorngpoakyctundeckne bym B Todkax b.1, b.2 n b.3,
npuyem B Toukax b.1 n b.2 namepeHvus NpoBOAUNUCL CUHXPOHHO C MOMOLLbLIO aHanoroBbIX W
LUMdpoBbIX ByeB. AKycTUYeckme namepeHns Gbiny NpoBeaeHbl BO BPEMS PasHbIX CTPOUTENbHbIX
N pasrpy3oyHbIX onepaumi B LWITUIEBbLIX U LUTOPMOBLIX YcrnoBusx (6 6annos no bodopTy).

®Bo BpeMms BCcero ce3oHa HabntogeHun B 2002 r. Habnoganock NMTaHWE CePbIX KUTOB B KOXXHOM panoHe
kopmnenusa [Blokhin et al. 2003].
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PucyHok 1.10 - Pasrpy3ka o6opyaoBaHusa B Yanso

Mpodmnb rmyduHbl (Puc. 3.2 n 4.2) ons AByx Tpacc, Ha KOTOPbIX NPOBOAUIMCH aKyCTUYECKUe
nccnenoBaHus, 6bin NONyyYeH C MOMOLLBbIO WITATHOrO axonoTa cygHa Mpbuc. Ha Puc. 3.2 n 4.2
BMAHO, 4YTO NPOMUIb rMyOGUHbI UMEET CIIOXHYK (POPMY U 3TO 3HAYUTENBbHO CHWXAeT TOYHOCTb
TEeopeTMYECKNX OLEHOK NoTepb Npu pacnpocTpaHeHuun (TL) 3Byka BAOMb 3TUX Tpacc, KOTopble
MOrnu 6bl BbITb NOMYYeHbl C MOMOLLBI YACITIEHHOIO MOAENNPOBAHWS.

MpuHumaembin ypoBeHb (RL) akycTudeckoro wyma 3aBucuT oT rnybrHbl YCTaHOBKM rMapodoHa
N pacCcTosHUA Mexay MoTeHUMarnbHbIM UCTOYHUKOM LymMa U paguornapoakyctmyeckum byem.
KoadhduumeHT ycuneHus B mM3mMepuTenbHOM TpakTe paguoruapoakyctudeckoro bysa gormkeH
ObITb YCTAHOBMEH C YYE€TOM MaKCMMasribHOIMO WCMNOMb30BaHUA AMHAMUYECKOro AuanasoHa
paguoTenemeTpuyeckoro kaHana'. Takum obpasom, yem 6nuxe Kk nnatdopme Monwvknak
YCTaHOBMEH pagunornapoakyctuyeckmn 6ym, Tem Boile 6yaeT ypoBeHb akyCTUYECKOoro wyma u
cnepoBaTenbHo y 9Toro Oys gomkeH OblTb MeHblle KO3I(MUUMEHT YCUMEHWUs, unu
YyBCTBUTENbHOCTb. [loaToMy B paguorngpoakyctnyeckmx Oysix ycTaHaBnMBaMblX Ha
mMernkoBoAbe, B Toudkax a.0, a.1 v a.2, yganeHHblX OT MNOTeHUMarbHbIX WUCTOYHUKOB LUyMa
(nnatdopmbl Monuknak), BblopaHbl Gornee BbICOKME KOIPDUUMEHTbI YCUNeHnss yem B Bysx,
npeAHa3HavYeHHbIX AN U3MEPEHUIN B TOYKAX MNPUBIIMKEHHbBIX K UICTOYHMKAM LuyMma.

! YyBCTBUTENBHOCTD 3aBUCUT OT KO3dhduLUMEHTa yeuneHud, 4yem bornblue KoIMULMEHT yCuneHue, Tem
HWKE YpOBEHb aKYCTUYECKMX CUrHamoB, KOTopble MOryT OblTb  M3MEpeHbl C  MOMOLLbIO
paguorngpoakycTnieckoro oys.
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1.3 Ucnonb3yemas B oT4eTe TEPMUHONOMMA U anropuTMbl

Peructpupyemble pagumorngpoakyCTU4eckumm OysiMnm (POHOBLIE W AHTPOMOrEHHbIE  LUYMbI
3anuchbIBalOTCA Ha AMCK B Mukponackansax (MkMa)®. AkycTuueckuin cnektp B geumbenax 6yaet
Ncnonb3oBaTbCA ANl ONUCaHNSA Bapuauun akyCTUYECKOM MOLLHOCTM Kak dOYHKUWMK YacToTbl. B
3TOM OT4eTe Mbl ByAeM NpuBOAUTL rpaduku CnekTpanbHOW MAOTHOCTU MOLLHOCTU 3BYKOBOIO
naenenunsa G(f) (mkMa?/u)°.

CnekmpasbHbIl YpPOBEHb LLyMa OTHOCUTCH K YPOBHIO aKyCTUYECKOW MAOTHOCTM MOLLHOCTU B
nonoce 1 Iy. OTOT TEPMUH OTHOCUTCS TONBKO K 3BYKY C HEMPEPLIBHBIM YaCTOTHLIM criekTpom 'C.
Takue cnekTpbl YacTo YCpedHsIloT C ucnonb3oBaHneMm 10-300 ogHOCeKyHAHbIX MHTepsanos'',
4TOBbI YAYHLWNTL CTATUCTUYECKYIO CTABUMBHOCTB AaHHBLIX O (DOHOBOM YPOBHE LiyMa 2.

CoHorpammbl npeactaBnAlT cobon rpadvky, UNNIOCTPUPYIOLWME 3aBUCMMOCTb CrlekTpa OT
4acTOTbl U OT BPEMEHU, NMPK 3TOM OBbIYHO MCMNONb3yeTcs AuManas3oH ypoBHeln ot ~40 go ~105
0B oTH. 1 mkMa?/Ty.

BbinonHsiemble € MOMOLLBIO  paavorMapoakycTuyeckmx OyeB akycTU4Yeckue U3MepeHus
NO3BONSIIOT NOSYYNTb CUHXPOHHbLIE CEPUM NPOCTPaHCTBEHHO-ANCKPETHLIX AaHHbIX. Takon Habop
[aHHbIX  MO3BOMSIET  OLEHUTb BPEMEHHble, MPOCTPAHCTBEHHble W cnekTpanbHble'
XapaKTepucTUKM akycTudeckoro nonsi. CosgaBaeMblii OBMKYLLUMMCS CyOHOM LUyM (CurHan)
MMeeT HEeMpepPbIBHbIA CNEKTP C AUCKPETHbIMU TOHarbHLIMKU KOMMNOHEHTaMK. Vicnonb3yemoe Ha
nnatcopme Monuknak obopyaoBaHue (rasoreHepaTopbl, KOMMPECCOPbI, HACOChI U T.4.) Takke
ABMSATCA UCTOYHMKAMM HEMPEPBLIBHOMO TOHANBHOMO U LUMPOKOMOSIOCHOMO aKyCTUYeCKOro Lyma.

OTOT WYM MOXET UMETb N MHpasBykoBble (<20 M) KOMMNOHEHTLI.

B rlpl/IJ'IO)KeHVII/I C npunBoanTca I'IO}J,pO6HO€ onncaHne MeToamkm HopmMann3aumm n oueHmnBaHUA
aAMMNINTYOHbIX U CNeKTpalibHbIX XapaKTepUCTUK.

1.4 EQMHNUbLI N3MepeHuns

B naHHOM oT4yeTe ucrnonb3yeTcsi pasHoe 0603HavYeHre eanHNL, U3MepeHusi. ATo CBSI3aHO C
pasnMunaAMN B CTaHAapPTHbIX 0603HAYEHUSIX, UCMOMNb3YEeMbIX B Pa3HbIX HAY4YHbIX AUCLMMNIIMHAX U
CTpaHax.

® laHHble MaclUTaBMpoBanuCh (Mocre yyeTa YyBCTBUTENBLHOCTU MAPOGOHA U CKBO3HOTO KOdhULIMEHTa
yCUNEHMsT B U3MEPUTENBbHOM TpakTe) B pearibHOM BPEMEHW W HOPMMPOBANMCb C WCMONb30BaHMEM
CTaHAApPTHbIX €AMHUL, UBMEPEHMS aKyCTUYECKOro AaBneHns rmapodOHOM.

He3aBMCMMO OT AfMHBLI UICXOAHOIO psaa CnekTpanbHasg NIoTHOCTb MOLLHOCTU, NPUBOANTCA K nosoce 1
u.
' HenpepbIBHBIM YaCTOTHLIM CMEKTPOM Ha3blBAETCS CMEKTP, Y KOTOPOro eCTb aKyCTUYECKUI CurHan Ha
BCEX OLEeHUBaEMbIX YacToTax.
" YcpepHerue ans 10 unu 300 1-cekyHAHbIX peanu3almmn cnekrpa.
'2 YcpenHeHWe CrekTpoB CTaBUNM3MpyeT OLEHKY W YMEHbLIAET MOTpEeLIHOCTU CBSI3aHHble C LyMamu
n3MepuTeNbHOro Npubopa, YTo MNO3BOMAET YNYULLNTL OTHOLEHME OOHOBBIN LYM / LUYM U3MEPUTESBHOMO
nymGopa AN HU3KMX YPOBHEN hOHOBOTO LUyMa.
' CnekTpanbHble XapaKTepuCTVKM aKyCTUYEeCKOro MOMNsi aHanW3MpoBaniCb B YaCTOTHOM [uanasoHe
perncTpupyroLen CuctTeMel.
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Hwmxe npnBoOATCA SKBMBANEHTHbIE eOUHULLbI M3MepeHVIl7I npu ncnonb3oBaHUN pa3HbIX
CTaHOAapPTHbIX YCINOBHbIX 0603HaYeHunI:

1 mklMa =1 pPa

1mMkB =1 pVv

HeobxoamMmo Takke NOMHUTb, YTO:

1atm=16ap =0,1 MMa =10"" mkMa

[ns rpadukoB cnekTpanbHOW NIIOTHOCTMU:

XOoTA eanHULaMN M3MEpeHnst cnekTpanbHoi nnoTHocTu sensitotea MkMa?/(c Mu), mkMa®/c/Ty

uim  mkMa?, oblwenpuHsaTo 6paTh 33 eauHULbl W3MEpeHWs CreKTpanbHOM  MAOTHOCTM
mMkMa?/My unn mkMa/ATu.
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2 AnnapaTtypa gnsi peructpauum m o6paboTKu aKkyCTUYECKUX CUrHanoB

B paHHOM pasgene onuChLIBalOTCA ABE W3MepUTENbHble CUCTEMbl, UCMONb3OBaBLIMECA AN
perncTpaumMm akyCTMYeckux AaHHbIX B Ce30He noneBbix paboTr 2002 r., nx kanmbpoBka wu
nogrotoBka k pabote. Takke npuBOAUTCS ONMCaHWe CPeacTB M MeTogonorMM aHanusa
AaHHbIX.

2.1 N'mppoakycTuyeckme oym

[na namepeHns akyCTUYeCKUX CUrHanoB U nepefaymn mx Ha GeperoBon NOCT MCMONb30BaANMCh
WHOMBMAYaNbHO YyCTaHaBNMBaemble paguornapoakyctudeckme ©Oyn.  AHanorosble  Oywm
NPUMEHANMCL AN M3MepeHu B auanasoHe YactoTt oT 10 'y go 10 klu, a undposbie 6yn ans
BbICOKOKa4YeCTBEHHbIX M3MepeHun B AwanasoHe oT 11U go 2,6 kl'y. MNMpumeHeHun, napbl U3
aHanoroBoro u ungpoBoro Bysa NO3BONMIO NPOBOAUTL aKyCTUYECKMEe U3MEPEHMSA B AManas3oHe
oT 1My go 10 kl'y. Ha Puc. 2.1 nokasaHbl OCHOBHbIE KOMMOHEHTbI 3TUX OYyEeB M CXEMbl UX
NMOCTaHOBKM B MOpE.

MpakTnyecknin onbIT NokasbiBaeT, YTO Npu ycTaHoBke Byst Ha menkosogbe (10-30 M), BONHEHWe
MOpSi MOXeT co3faBaTb 3HaYUTENbHbIE MOMeXM Ans rnapodoHa. BeiaBaHHOE NOBEPXHOCTHBLIMU
BOMHaMu [ABWXEHWEe paguorngpoakycTuyeckoro Oysi mMexaHudecku nepepaetcs no kabento
rMAPOMOHY, KOTOPbIN perncTpupyet MexaHuyeckue konebaHus kak akyctudeckunm wym. [ng
YMEHbLUEHMSA 3TOW NOMeEXW rmapodoH yCcTaHaBNMBaeTCs Ha HEKOTOPOM PacCTOSHUM OT SIKOpS,
YTO YMEHbLUAeT MeXaHWYeCKyl0 CBA3b MeXAy YCTaHOBMEHHbIM Ha MNOBepxXHocTn Byem wu
rmgpocdoHom.  [logBogHass 4acTb CUCTEMbI COCTOMT M3 rMApodoHa, npeaBapuUTENbHOro
yCUnuMTens C 9reMEeHTOM YacTOTHOW Koppekuuu. [mapodoH yCTaHaBnNMBaETCH BHYTPU
nMpamuaanbHOro MpOBOSIOYHOrO Kapkaca W Kpenutcss K HeMy C MOMOLLbIO  Pe3NHOBbIX
amMopTM3aToOpPOB, YTO yryyllaeT ero uamMepuTenbHble XapakTepuctuku (Puc. 2.2).

2.2 AHanoroBbIW paguornapoakycTu4eckum oym

ABTOHOMHbIE aHanoroBble pagnornapoakycTnyeckne Bym MCnonb3oBanuCb ANA akyCTUYEeCKUX
namepeHmn B amanasoHe 4actotr oT 10y go 10 kly. B aHanoroBbix OysiX MPUMEHSINNCH
uunuHapuyeckme ruapodoHsl Tna MP-2'*. B HeBGonbLLOM KOHTEHepe psiaoM C rapodOHOM
YCTAHOBMNEHblI NpeaBapuTENbHbIA  YyCUNUTENb W cneuuanbHbii  pUnbTp  (HasbiBaeMbIN
HM3KOYACTOTHLIM KoppekTopom)'® (Puc. 2.3). MpeaBapUTenbHbIl YCUNUTENb YCUNMBAET CUTHAN
1o ero nepegaun no 100-meTpoBoMy kabernto B paavornapoakycTmyieckuin Gyin'e.

'* CBupeTenbCcTBa KaNMBPOBKM LIMMMHAPUYECKUX MAPOCOHOB NPUBOASITCS B MPUNOXEHUM A, a B paboTe
Bbopucosa n gp. [2001 r.] oHn npeacTaBneHbl B BUAE rpacmKoB.
' FuppodoH NpeobpasyeT akyCTUYecKoe AaBMEHUE B SNIEKTPUYECKOE HAMPSHKEHWE.

MpenBapuTenbHbIN yCUIMTENb PacnonoXeH OMnM3Kko K rMapodOoHy, YTO YMEHbLUAET BMAMSHWE MOMEX
HaBOOUMBIX Ha KabernbHYI0 NTIMHUI0
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M'maopodoH

1 100 m |
HoHHBIN Fu.qpoobon

MoAaynb

PucyHok 2.1 Cxema npMMeHeHus1 a) aHanoroeoro u 6) umdposoro
paauorngpoakycTtuyeckoro o6yes.
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PucyHok 2.2 - Kapkac ans CTaHOBKVI ruapocoHa BMecTe co ccbebmleCKMM
rmapodoHOM

” LFOC

/ L ' [ | ' / _
PucyHok 2.3 - UunuHgpuyeckue rmapodoHbl U ycunutenu (NOAroToBneHHble
ANA B3aMMHOW KanuoépoBku co cdepuryeckum ruapodoHom)
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MpenBapuTenbHbIN  YCUNUTENb-KOPPEKTOP  YCUNMBAET  HM3KOYaCTOTHble  COCTaBnsolime
CurHana cMeHbLUMM KO3 PULNEHTOM YCUNEHUS, YEM B OCHOBHOWM MONOCce NponyckaHus.. Takas
koppekumst AYX nosBonsieT ONTMMM3MPOBATb WCMOMb30BaHME [OUHAMUYECKOro AuanasoHa
(npnbnuantenbHo 43 ab) pagnotenemeTtpuyeckoro kaHana. CurHan nepegaeTcs no kabenw B
paguormapoakyctudeckun 6yn. B paguormgpoakyctudeckom Oye curHan npoxoauT 4epes
HU3KOYaCTOTHbIN  bunbTp  (dactota cpesa 10 «kly), npeobpasyeTca B  4aCTOTHO-
MoaynupoBaHHbIn (UM) curHan gnanasoHa ynbTpakopoTkux BornH (YKB) un 3atem nepepaetcs
Ha NpUMEMHBbIN NOCT ¢ nomoLlbio YM pagnonepegatumka (cmotpute Puc. 2.4).

IMpegycamTeas /l/

p1 Y|
p2 @ﬁrp Monynarop MepeTa Ty
Kuif) —je! —
~_ Uif
ruapocou e

IIporpavmroe yopaeneHmie =

Buennorni

W h Hoyroyx i
| SecTKHE

PC THCK
HM Koppextop| p3 PrmTp ATIIL
TIPHEMHHE HY

— e — Buermi
e -+ .
flu Ku(f) —~ TTHIOYLIEL
mack. CD

PUCYHOK 2.4 - CTpyKkTypHas cxema cMcTeMbl perucTpauum aHarnoroBoro
paguorngpoakycTtmyeckoro oys

MepepaBaemble paguorngpoakyctmyeckumm  bysamu  paguotenemMeTpuyeckue  curHanbl
NPUHUMANUCb pagnornpueMHMKaMmmn, ycTaHoBMeHHbIMU Ha MNunbTyHCKOM Maske u cyaHe Mpbuc.
BbIxogHoOM curHan ¢ paguvonpueMHuka nponyckanca vyepes YacTOTHbIA KOPPEKTOpP, KOTOpbI
KOMMEHCMpoBan 4YaCTOTHYK KOPPEKLMIO NpeaBapuUTeNibHOro yCUnuTensa-koppektopa Ha HU3KUX
yactotax (cmoTpute Puc. 2.4). Ha Pwuc. 2.5 nokasaHbl CKBO3Hble aMMnnUTygHO-4aCTOTHbIE
XapaKTEPUCTUKN N3MEPUTESTbH M CUCTEMBI OT BXOo4a npeaBapuTenbHoro yeunutens (Puc. 2.4,
Toyka p.1) OO0 BbIXoga kKoppektopa npuemHuka (Puc. 2.4, Todka p3) gns  Tpex
paavonpueMHunkoB'’ 1 AByx pexumos npuema'®. Ha Puic. 2.5 nokasaHa 4acToTHast 3aBUCUMOCTb
koapduumneHTa nepenadumn Ky(F) no oTHoweHuo Kk ero 3HadeHno Ha 1 klu. NMocne YacToTHOro
KOppeKTopa curHan nogasasncs B MHOrokaHanbHOe YCTPOWCTBO ANS YCUNeHus, unbTpauum m
npeobpasoBaHns B LNPPOBOIM KOA, KOTOPLIN 3arpyancsa B Komnbtotep. 9710 6onee nogpobHo
npeacTasneHo B pasgene 2.4.

' Mogenu Standart-AX-400, -AX-700 1 ICOM
'8 yakononocslit UM (1 Ty - 5 KkI) 1 LwmpokononocHbii YM (LLIYM) (1 Ty - 10 kMu) npuem.
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PucyHok 2.5 - - - YacToTHO-aMNNUTYAHblIe XapaKTepPUCTUKU CKBO3HOIoO TpaKTa oT

BXoAa npeaBaputenbHoro ycunutens (PucyHok 2.4, Toudka p.1) 4o Bbixoga 4aCTOTHOro
KoppekTopa (PucyHok 2.4, Touka p.3) ons Tpex paguonpmMeMHUKOB U PEXXUMOB Y3KOMOSOCHOIoO
(YM) n wmpokononocHro (LU4YM) npuema. 3HayeHune KoachdurumeHTa
nepegauun K,(F) nokaszaHo B Ab no oTHOLWEHMUIO K ero Benu4inHe Ha 1 kM.

OnekTponuTaHve paguornapoakycTMyeckmx OyeB OCYLLECTBMANOCH OT BHelHero 6roka
aKKyMYNSITOPOB, KOTOPbIA MOXET 3aMeHSITbCA B MOPCKUX ycnoBusax. Ha puc. 2.6 u 2.7 nokasaHbl
aHanorosble paavornapoakycTmyeckme 6yn BMecTe ¢ kabensimu u ruapodoHamu.

2.3 UncpoBon paguorngpoakyctnyeckmm oym

ABTOHOMHbIE LMpPOBbIE paguorngpoakyctnyeckue 6ynm ncnonb3oBanmncb AN akyCTUYEeCKUX
namepeHmn B guanasoHe 4actotT oT 11y go 2,6 kfu. B undpoBbix OysX MAPUMEHSANUCH
cpepuyeckue rmgpodoHbl TMNa NM61H ¢ npegBapuTenbHbIMU YCUNUTENSIMU, pa3paboTaHHbIMK
cheuunansHO Anga aTux rmapodoHoB. M'mapodoHbl nokasaHbl Ha Puc. 2.8. Ha Puc. 2.9 nokasaHsbl
aMMNANTYQHO-4YaCTOTHbIE XapakTepUCTMKM MAPOOHOB, a WX CBUAETeNbCTBa KanvbpoBKu
npusegdeHol B [NpunoxeHun A. [MpeaBapuTenbHbI yCUNUTENb YCUNMBaEeT CuUrHan [O ero
nepeaauv no 100-meTpoBOMY Kabento B AOHHbI MOaymb .

9 Kak u paHee, Ha3Ha4YeHWEM STOr0 YCUNUTENs SBNSETCS YCUIEHME CUrHana Kak MOXHO brnke K
rmapodoHy. Takum 06pasomM MOXHO MOBbLICUTb YPOBEHb CUrHama Mo CPaBHEHWIO C HABOAWMBLIMWU Ha
kabenb nomexamu.
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PucyHok 2.6 - AHanoroBbI paguornapoakycTtmyeckum bym, kabenb
M LMNUHAPUYECKun ruapodoH
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PucyHok 2.7 - AHanNoroBbIN paguornapoaKkyCcTu4ecKum 6ym ¢ yTaKeneHHbIM KUmnem,
NnpuUMeHsieMbIM ANA yAepXUBaHUA paauornapoakycTuyeckoro by
B BePTUKaNIbHOM NMOJIOXKEHUN

PucyHok 2.8 - Cchepuyeckue rugpodonbl [Tun MN61H]

BbixogHOW curHan nocne npegycunutens, K KOTOpoMy NOAKMYEH rmapodoH, nepegaetcs no
kabento anuHon 100 M B OHHbLIA MOAYIb, B KOTOPOM HaxoauTCa yecunuTenb 1 unbTp, a Takke
aHanoroso-uUndgposor npeobpasosartens (ALM) n kogupytowee yctponcteo. B agoHHOM moayne
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CUrHan AOMOSHUTENbHO YCUNMBAETCA M vepe3 (UNbTP HWXKHMX 4acTOT C 4YacTOTOM cpesa
2,6 k'Y noctynaeT Ha 16-pa3pagHbIn ALI,I'I20 paboTatoLliee ¢ YacToTon AnckpeTtmsauum 5,6 klu.
YCTPOMCTBO ynpaBneHus ¢ KBapueBbIM 3afaloliMM reHepaTopoM CUHXPOHU3UpYET npoLecc
oundpoBkM M 3agaeT 4vactoty guckpetusaumm AL, TNMocne atoro oumdpoBaHHbLIA cUrHan
KoOupyeTcs 1 MoaynupyeTtcsa nepepn nepegaden no kabeno mexay AoHHbIM mogynem n YKB-
UM paguonepegaTyMkoM, HaxoasWUMCs B pagvorngpoakyctnyeckom Oye Ha MnoBEepXHOCTU
mMopsi. UM pagmnonepegatymk Gyst nepegaeTt curHan Ha npuemMHbin noct (cm. Puc. 2.10).
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PucyHok 2.9 — YactoTHOo-amMnnuTyAHas xapakTepucTuka ccpepuyecknx ruapocoHoB

PagnonpuemMHukn Ha [MMnbTyHCKOM Masike W Ha Mpbuce npuHUManu nepeaaBaemble
paguornapoakyctmieckumm bysamu paguoTtenemeTpuyeckue curHanbl. BbixogHow curHan ot
3TUX MNPUEMHMKOB TMponyckanca 4epes Apyrylo uenb dunbtpaumm (Koppektop). 3To
KOppeKTupytoLiee YCTPOMCTBO KOMMEHCUMPOBANo 4acTOTHO-3aBUCUMYHKO KOPPEKUMIO YCUMeHus,
KOTopoe 6bINo caenaHo NpeaycunuTenemM-KoppekTopoM AN HU3KMX YacToT curHana (CMoTpuTe
Puc. 2.10). BbixogHOW curHanm OT 4YacTOTHOrO KOppekTopa nogaBancss B OAMH KaHan
MHOrOKaHanbHOro YCTpPOWCTBa ANA ycuneHus, punbTpaumm n oundpoBKn OO €ro 3arpysku B
KomnbroTep. 3TO nogpobHO onucbiBaeTcs B pasgene 2.4.

% B kayecTBe aHanoroBo-UndpoBoro npeobpasoBaTtens ncnonb3oBanack yctponctso Analog Devices
AD977, nmenocbk Tpu 16-pa3psgHbIX 1 oanH 12-paspsiaHbin Gyu.
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PucyHok 2.10 - CTpyKTypHas cxema cUcTeMbl perucrpaumm uudpoBoro
pagvorngpoakycTtmyeckoro oys

Ha Puc. 2.11 nokasaH NOAroTOBMEHHbIN K KannbpoBke LMGPOBOM pagnorngpoakyCTnieckui
Oyn. KonbLeBoW MOMNMaBoOK YyAEpXUBAET Ha nMnaBy KOHTEMHEpP, B KOTOPOM HaxoauTcs
9NEeKTPOHWKa paguonepenaTymka, a B JOHHbIX Moaynax (cepebpucTble u XenTble KOHTENHepbl
Ha nepegHeM nnaHe) HaxoauTCA ANEeKTPOHUKa AoHHOro moayns (cM. Puc. 2.10).

OnekTponutaHne UMEPOBOro paamorMapoakyctTmdeckoro bys OcywecTBnsieTcs OT BHELUHEro
Onoka akkymynsiTopoB, KOTOPbIA MOXET 3aMeHATbCA B MOPCKUX ycnoBusx. Ha Puc. 2.12
nokasaH MOArOTOBMEHHbLIN K YCTaHOBKE LMAPOBON pagnornapoakycTnyeckuin 6ym (aHTeHHa
Mnoka elle He npucoednHeHa). Paguormapoakyctudeckmn 6ym (cm. Puc. 2.12 - nonnaBok
canaToBOro ueta) yaepXunBaeTcs B BEPTUKANbHOM MOMOXEHUN CTafbHbIM KUIIEM, K KOTOPOMY
npuKpenneHbl akkymynsatopbl. [MOBEpXHOCTHbIM 610K, B CBOKO Ooyepenb, COeAuHEH kabernem
(cuHMM) € OOHHBIM Moaynem (cepebpucTbiM), KOTOpbIA coeguMHeH kabenem (4YepHbIM) CO
chepuyeckum ruapodoHOM, 3akpensieHHbIM B TPEYroSibHOM pame.
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PucyHok 2.11 - UucpoBon pagmorngpoakyctmieckum 6yn, QOHHbIN MoAayIb,
kabenu u pagMonpuemMHUK

UTT/c03-aug-2297/tr. JD, ed. YG, 1T/8/29/03 22



PucyHok 2.12 - UucpoBon pagmornapoakyctmieckum oym, .qoublﬁ MoAyrnb 1 Kabenu

2.4 XpaHeHue n obpaboTka AaHHbIX

Ona npepBaputensHo 06paboTkM U perncTpaumm OaHHbIX, NOSyYEHHbIX OT aHanoroBbiX U
undposbix Byes, 6binNn paspaboTaHbl ABE HE3ABUCKMbIE NPUEMHO-PErMCTPALMOHHbIE CUCTEMBI.
Ha Puc. 2.13 npuBegeHa CTpykTypHast yHKLMOHaNbHas cxema CUCTEeMbI, UCMOMb30BaBLLENCS
Ha 6opTy cygHa Mpbuc. B kayecTBe OCHOBHbIX YCTPOMCTB XpPaHEHUS AaHHbIX MCMOSb30BanUCh
KOMMblOTEPbl TUNA HOYTOYK; TpeTurh HOYTOYK MCnonb3oBancd O BPEMEHHOro XpaHeHus
OaHHbIX. [Nepunognyeckn gaHHble U3 HOYTOYKOB NepenncbiBanincb B LEHTparbHbIA KOMMbKOTEP,
JaHHble N3 3TOro KOoMMbioTepa BPEMEHHOIo XpaHeHUsl 3anucbiBaruvcb Ha KOMMAaKT-gucku. Bo
BpeMs ce3oHa nornesbix padot 2002 r. 6bino HakonneHo cBbiwe 140 6anT gaHHbIX.

BbixogHOW curHan ¢ pagvonpueMHuka, MpUHUMaloLWero pagumotenemMeTpudecknin curHan ot
undposoro 6ys, yepes unpoBoe gekoanpytoLee yCTPOMCTBO NocTynan Ha nnaty Ethernet21,
a oTTyda 4depes KoHueHTpatop Ethernet — B HoyTOyk. KoHueHTpaTop gaBanm BO3MOXHOCTb
OAHOBPEMEHHO MOAKMYMTL K HOYTOYKY ABe nnaTbl Ethernet. [lekogep Hanpasnan Ha nnaty
Ethernet 16 6UT gaHHbLIX M OoAMH OWUT CUHXpOHM3auuMuK. [locne 3TOro AaHHble COXPaHSANUCH B
OydepHom ctatnyeckom O3Y 16 kGanT. MNpun 3anonHeHun atoro Gydepa OaHHblE CErMEHTamMu
no 512 6ant nepegasanuce B HOyTOYK No cetn Ethernet.

Mnatbl Ethernet ¢ mukpokoHTponnepom 128 umetoT TakTtoByto vactoty 14 My n moryT 6es
NnoTepb COXpPaHsTb AaHHblIE B peanbHOM BpeMeHu. [Nnatbl ¢ MUKpokoHTponnepom 103 mmetoT
TakToByto yactoty 3 My n He moryT nepegaBaTb U COXpaHATb AaHHble 6e3 notepb. B aTtom
cnydae, npu 3anonHeHun OGydepa BBOA OaHHbIX MNpekpaliancsd, U AaHHble nepegaBanvcb
BMOTb A0 ocBoboxaeHus Oydepa, nocne 3TOro BBOA [AaHHbIX BO30OHOBNANCA. Takum

2" Ha nnate (Ethernut) Ethernet yctaHoBneH RISC-mukpokoHTpornnep ATmega 103(128) v KoHTpornnep
Ethernet Realtek 8019AS. Ha nnate nmeetca 22 undpoBbix Bxoaa, 8-kaHanbHbI 10-paspsgHbii AU n
ctatnyeckoe O3Y 32 kGawr.
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o6pa3oM, OaHHble B CETM MOryT WM MPUHUMATbLCA WM nepegaBaTbCs, HO obe onepauun
O[HOBPEMEHHO BbINONHATLCA HE MOTYT; B CBA3U C 3TUM B AaHHbIX OyayT perynsapHble Nponycku.
Mocne npuema, faHHble OT LUMPOBOro paanorMapoakycTmyeckoro bysa Takke HanpaBnsanuch B
aHarnoroBbIn MHTepdenc onst npeobpasoBaHMsa B aHANoroBbli curHan (12-paspsgHoiin) n BBoda
B CUCTEMY 3anucu ANs aHanoroBoro paguorvapoakyctudeckoro 6ys. Takoe aybnupoBaHue
MOBbILWAET HAAEXHOCTb CUCTEMbI 3anMcu M obecneymBaeT CUMHXPOHU3ALMIO BCEX KaHaroB
(aHanoroBbIX 1 UNGPOBLIX pagnorngpoakycTmyeckux oyes).

Mogaynb 8-kaHanbHoro ounbTpa Beccens Anst HWKHUX YacToT

SCXI-1142
YcuneHue B kaHane (3agaetcs 1, 2, 5,10, 20, 50, 100
nporpamMmmMHo):
BxogHoe nonHoe conpoTuBneHune (npu 10 'Om napanneneHo 40 n®
BKIMTHOYEHHOM MUTaHWUN):
MorpeLlHocTb YCUneHms no noCToOAHHOMY +0,02 %
TOKy (nocne KannbpoBKku):
KpyTusHa ounbTpa: 135 nb/okTaBa
OcnabneHne B nonoce 3aTyxaHusi: 80 nb onsa 6 Fc

16-paspsaaHbin ALNM DAQCard-AL-16-XE-50

Yucno kaHanos: 16 (8 omddepeHumanbHbIX,3a8aeTcd
nporpamMmMHO)

Tun ALIT: C nocnepoBatenbHbIM
npubnmKeHnem

PaspeluaroLiast cnocobHOCTh: 16 6uT (1 K 65536)

MakcumanbHas YactoTa QUCKPEeTM3aLmm: 200 ThIC. TOYek/c (oauH KaHana),

20 TbIC. TOYek/c, rapaHTUpoBaHHasi

YcuneHue nnatbl: 1, 2, 10, 100 (3apaeTcs nporpaMmHo)

Ta6bnuua 2.1 - TexHn4eckme xapakTepmcTuku 6nokoB punbTpauum n oundpoBKU
koMmnaHuu “HawHn UHcTpymeHTC”

[Ona XxXpaHeHuss 1 npegBapuTenbHOM 06pabOTKM aHanoroBbiX akKyCTUYECKMX OaHHbIX Oblno
paspaboTaHo creumansHoe perucTpupyrollee YCTPONCTBO. OTO YCTPOMCTBO OCHOBLIBAETCH Ha
ncnonb3oBaHMmM 06opyaoBaHuA KomnaHmm “HawHn MHCTpYMEHTC”, CMOHTUPOBAHHOM B KOpryce
c Grnokom nuTaHves®. BbixogHble CUrHambl OT KaXOOro paboTatowero paguonpuemMHuka

22 National Instruments SCXI-1000DC
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noctynannm Ha  BOCbMWKaHalbHbLIN BXOOHOM 6nok> ¢ pasbemammn Tuna BNC, n 3atem
nogaBanucb B MoAymnb (PUIbTPa HWKHUX Y4acToT?*, comepxaliuii BoceMb NpeaBapuUTenbHbIX
ycunutenen un dunbtpoB beccenda. 3TM uNbTpbl UCMOMB30OBaNUCb ANA  OrpaHUYeHus
AnanasoHa 4acToT BXOAHOro curHana B npegenax 4vacTtoTel HawvkeBucta Ang 4acTtoTbl
AnckpeTusauumn aHanoroeo-uudpooro npeobpasosatena (ALM). MNocne aTtoro, AaHHble OT
BCEX NMPUEMHUKOB C KOPPEKTOPPAMN OAHOBPEMEHHO NPeobpa3oBbIBanMChb B LMGpPOBYO hopmy
Cc nomowk nnatbl 16-paspagHoro AL ¢ perynupoBKoW ycuneHua, yCTaHOBMNEHHOW B
HOyTOyke?®. 3TN AaHHble COXPaHSNMCh Ha XECTKOM AMCKE KOMMbITepa C UCMONb30BaHMEM

PucyHok 2.14 - Pernctauusa gaHHbIX Ha NMnbTyHCKOM Mmasike

nporpamMmmel, crneumanbHo paspaboTtaHHon TOW pgna aton uenw. lNpu 3aBeplueHUn ceaHca
3anuncu, Ons apxvMBauun OaHHbIX C XECTKOro AMcKa KOMMboTepa, Mcnosnb3oBanacb 3anvcb Ha
KomnakT-guck. CosgaBaemble Ons 3TOM uUenu annbl MMenu MakcuMmanbHbi pasmep 650
M6anT. [JaHHas cuctema MNO3BOSSIET OCYLIECTBMASATbL (PUNbTPaLMIO, OUMGPPOBKY, XpPaHEHME W
BM3yanu3aumio AaHHbIX ana 8 otaenbHbiX KaHanoB. OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM
obopynoBaHusa komnaHum “HawHn NHcTpymeHTC” npuBedeHbl B Tabnvue 2.1.

2 National Instruments SCXI-1305

24 National Instruments SCXI--1142

%5 National instruments DAQCard-AL-16XE-50

% [ns BbINONHEHMs 3agayn no cbopy AaHHbIX NOTPebOBaNOCh MCMOMb3oBaTh HOYTOYK C NPOLECCOPOM
Pentium 3 700 MI'y, n »xecTtkum guckom 20 oanT.
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Bmecte ¢ obopygoBaHue komnaHum “HawHn WHcTpymeHTc” (Puc. 2.14) Obino Takke
npvobpeTeHo nporpamMmHoe obecneyenne® ans Hero. B Hero BxoasT nporpamma Aans
KOHTPOMNA COCTOSIHWUSI OBOPYOBaHUA U ynpaBneHus um>, u ytunuta ans cbopa AaHHbIX,
KOTOopasi UCMnosfb3oBaHa AN KOH(PUrypypoBaHUSA OMUCaAHHOIrO Bbie 000OpPyAOBaHUS.
Mporpamma wucnonb3yetcs ANs 3agaHus napameTpoB unbTpaumm M yCWUNeHus, a Takke
pexnma paboTbl (NapannenbHOro WM MYNbTUMNMEKCHOMO) W MOXET MNPUMEHATbCS AN
TECTUPOBaHUSA 060pyAOBaHNS.

Mepen coxpaHeHueM f[aHHbIX MporpammHoe obecneyeHne, HanucaHHoe Ha sa3blkax Object
Pascal 2 n Delphi 5, Bbluncnsiet koadpduumeHTbl, HeobxoamMmble ONst NPUBEOEHUS BXOAHbIX
AaHHbIX K 3HaveHuaMm abcontoTHoW amnnutydbl (Mmkla). BxoaHwblMM napametpamu Ans
nporpamMMbl SBRSIOTCA YyBCTBUTENbHOCTb rMApPOodOoHa U KO3I(DULUNEHT YCUNEHNST ANA KAXKO0ro
KaHana.

Bce BxogHble AaHHble (B TOM 4YMCne TakMe CUCTEMHbIE NapameTpbl, Kak HasBaHue, rnybuHa
BOAbl N KOOPANHATbLI MECTa YCTAHOBKM pagnornapoakyCcTnyeckoro 6ys) xpaHaTtca B TabnunyHom
dopmMe B anne uHuuManmsaumm. ITOT parn CcuUTbIBAeTCs NpU 3arpy3ke nporpamMbl.
Mporpamma BBOAMT AaHHble n3 AL B O3Y, pacnpenenseT gaHHble MO KaHana, npeobpasyer
AaHHble B MWKponackanu u 3anucbiBaeT anribl Ha XXeCTKMM AUCK (ONa Kaxgoro KaHana
cosfaeTcsa oTAenbHbIN dann).

PucyHok 2.15 -PerMCTpupylouJ,ee obopyanoBaHue Ha cyaHe Mpbuc

2.5 HuskovactotHbIn (HY) anekTpoMarHUTHbIN pe30HaHCHbIU U3ny4arenb

HM3KOYaCTOTHbIN PE30HAHCHLIA M3rnyyYaTenb UCNONb3oBanca ANs B3aUMHOW KanumbpoBKU W
N3MepeHUn noTepb nNpu pacnpoctpaHeHun. B HY mnanydarene mmeeTtca HanoSHEHHbIN rasom
UMNMHOP?®,  OrpaHWYeHHbIi  Mapol  W3MyyallMX MOpLUHeil, KoTopble konebniotcs B
NPOTUBOMONOXHbIX HanpaBneHnsiXx 1 cosaatoT obbemHble konebarus™. Konebanus nopluHen

" Komnanus “HaluHn NHcTpymeHTC” - Ba3oBbIi KOMMNMEKT NPOrpaMMHOro obecneyeHns ons paboTsl ¢
KOMMOHEHTamMu

28 KomnaHus “HaLuHn NHcTpymeHTC” - NporpammHoe obecneyeHve ons naMepeHuin u asTomatmsaunm

2 Pasmepsbl: anameTp 58 cm, BbicoTa 15 cM; Bec B Bo3ayxe 48 kr, B Boae ~6 kr.

% Bo Bpemsi KanMBPOBOYHBLIX UCMBbITAHUI B SAMOHCKOM MOpE aMmnuTyAa MepeMelLleHUst MOpLUHS Ha
pe3oHaHCHOM 4acToTe cocTtaenana 3,3 Mm. Takum oOpasom, amnnutyga O6beMHbIX korebaHuin
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BbI3blBAET 3MIEKTPOMArHUT; MOPLUHM COEAMHEHbI MeXay COOOM C MOMOLLBK LMIIMHAPUYECKMX
NPYy>XMH, W, B CBOK oO4yepedb, COeAMHEeHbl C TOPLOM UUNMHAPUYECKOro Kopryca 4epes
pesnHoBble npoknagku. WManyyatenb nuTaeTcss OT MOCTOBOrO TUMPUCTOPHOrO WHBEPTOPA,
COEANHEHHOI0O C HUM  4-XWUNbHbiIM Kabenem anvHon 34 M. [Ona  kKomneHcauuu
rmaopocTaTMyeckoro  OaBfieHUs  UCMNONb3yeTcs  BO3AYLWHbIA  Hacoc. [Ons  gocTmkeHus
3NEKTPOMEXaHNYEeCKOro pes3oHaHca Ha 6opTy Mpbuca B Lenb 3NeKTponuTaHus manyyatens
nocrneaoBaTesibHO NOAKITOYAKTCS 3NEKTPUYECKME KOHAEHCATOPLI N MHOYKTUBHOCTb.

Ha Pwuc. 2.16 nokasaH HU3KOYACTOTHbIN PE30HAHCHbIN U3nyYyaTerlb U KOHTPOSMbHbIA TMAPOCOH,
KoTopble onyckatoTcst ¢ 6opta cygHa Mpbuc. Ha Puc. 2.17 nokasaHbl cnekTparnbHble YPOBHMU
reHepupyemMoro usnydyatenem akyCTUYecKOro nons B pasfU4YHbIX TOYKaX Ha pe3OHaHCHOW
yacToThl 24 'y 1 ee rapMoHuKKax: 2-a rapmoHuka 48 'y n 12-9 rapmoHuka 288 Iy,

HunskouacToTHbIN M3ny4daTenb onyckancs B Boay ¢ 6opTa crosiwero Ha sikope Mpbuca Ha
mybuHy 8 m (rmybuHa wmopsa 20 m).  AKycTMYeckuin curHan ¢ dactoton 28 'y umen
WHTEHCWMBHOCTL 166 OB OoTH. 1 MkMa*Tu Ha paccTosHUM 2 M OT W3nyyaTens U HaOexXHo
PEerMcTpMpoBarncs yaaneHHLIM1 paauornapoakycTuyeckumm byamm®'.

2.6 NMporpammHoe ob6ecnevyeHue AnNa aHanu3sa aKkyCTU4eCKUX AaHHbIX

MporpammHoe  obecrneyeHne®*  6bino  cneumansHo  paspaboTaHo Ansi  o6paboTky
3KCMepUMEHTanbHbIX aHHbIX 1 aAanTMPOBanoch B Xo4e BbINOSIHEHWSI NONEBbLIX UCCNef0BaHUMN,
ytobbl 6Gonee addekTMBHO aHanuanpoBaTb pe3ynbTaTbhl aKyCTUYECKUX W3MEPEHWNH,. C
MOMOLLbIO MOCTPOEHMSI COHOrpaMM W CnekTpoB. bBbinu  paspaboTaHbl  AOMOMHUTENbHbIE
nporpaMmMbl Ans B3aMMHOW KanubOpOoBKW, pacyeTa CNeKTPOB U MPUMEHEHUS KOPPEKTUPYHOLLIMX
KoadhdUUMEHTOB (MO pe3ynbTaTtaM B3aMHOW KannbpoBKK).

coctaensna 0,0012 «kybudeckoro wmeTpa. WcnbiTaHusi, npoBoavBwimecs Ha rmMybnHe 2m
NCMNonb30BaHWEM KannbpoBaHHbIX aKCENepoMETPOB, NMoKasanu, YTo MpU NPUMEHEHUM MaKkCUMarbHOro
yncna npyxvH (30) pesoHaHcHast yacToTa muanyyarensa coctaenseT 20,2 'y ¢ 6okoBbIMM YacToTamm 15,2
n 30,6 Ny (-3 ob).

Mpun paboTe nanyyatenen ypoBHN aKyCTUYECKUX CUrHANOB U3MEPSIIUCH C MOMOLLbI KannbpoBaHHOro
rMapodoHa, pacnonoXeHHOro Ha paccTostHumn 1 - 2 M OT usny4daTens.

[laHHOe nporpammHoe oGecrnedeHne ObIo HanncaHo Ha s3blke Object Pascal 2.
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PucyHok 2.16 - Cnyck ¢ 6opta Mpbuca HU3KOHACTOTHOIrO Pe30HAHCHOro
usny4yartens M KanM6pPoBaHHOIro KOHTPONbLHOro rmapocgoHa
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PucyHok 2.17 - CnekTpanbHas 3aBucumocTtb G(f) Ans HU3KOYACTOTHbIX AAHHbIX
24 'y (BMecTe C rapMOHUKaMM), CAHXPOHHO 3aperncTpupoBaHHbIX B ToYkax b.1 n
b.3, a TakKe AaHHbIe ANA NnoBepoYHoro ruapocoHa, HaxoasLerocsl Ha
paccTosiHMM 2 M OT U3ny4arens
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2.7 Kann6poBka unMdpoBbIX U aHaNnoroBbIix 6yeB U aHanM3 NOrpeLHoOCcTH

COBMECTHOM KanuopoBKu (Kpocc-kanmbpoBka)

[ns cpaBHeHUs pe3ynbTaToB aKyCTUYECKUX M3MEPEHUN, NPOBEAEHHbIX B panoHax MunbTyHa n
Yaleo, ¢ pesynbTataMmu npegbiaylimx mnm byaywmnx uccnegoBaHuin, AaHHble AOSMKHbI ObiTb
oTKannbpoBaHbl MO abCONMITHBIM 3HAYEHUSAM 3BYKOBOrO AaBneHus. [MapodoHbl 6Gbinu
N3roToBMNEHbl C W3BECTHBbIMW 3HAYEHUAMWU YYBCTBUTENbHOCTWU, @ KOIMPPUUMEHTbI yCUNEeHUs
OblnMM  3agaHbl BO BpeMs MpoBedeHuMs uccnefoBaHwin. [ns NOATBEPXKOEHUA TOYHOCTU
KannbpoBkM ob6opyaoBaHMA Ha MecTe NpoBeAEHUsI UCCneaoBaHuMi Gbina npoBeaeHa B3aMMHas
KanubpoBka (Kpocc-kanmbpoBka).

KanubpoBka rMapodoHoB 6bina BbimonHeHa B MUMM* npu BHUNOTPU* (Mocksa).
UyBCTBUTENBbHOCTb TMAPOGOHOB Onpeaensnacb B aKyCTUYEecKoi KanuBpoBO4YHON kamepe®”
nyTemM CpaBHEHUs (aKTUYEeCKUX BeSNIMYMH YYBCTBUTENBbHOCTU MAPOGOHOB C ITaNOHHbIMU
3HaYeHUAMKN, NpPU 3TOM OTHOCUTENbHAas MNOrpelwHoCcTb cocTaBuna MeHee 1,5 gb (npwu
BeposiTHocT 95%)*°. Ha Puc. 2.9 npeactaBneHa 4acToTHas 3aBUCUMOCTb YyBCTBUTEMNBHOCTM
chepuyeckoro rmgpodoHa B guanasoHe 4vactotr 1u-10 klu. CeuaetenbcTBa KanvbpoBKu
rmapodoHoB NpmeeaeHsbl B MpunoxeHun A.

12 ceHTs0ps 2002 r. Ha cygHe Mpbuc Gbina npoBegeHa B3aMMHasa KanmbpoBka LMGPOBLIX U
aHanoroBbIX paguorngpoakyctmyeckux 6yeB. Bce ©Oyn, kpome 12-6utoBOoro umdpoBOro
paguorngpoakyctudeckoro  6ys,  kanubpoBanuMcb  MNOCPEACTBOM  CpPaBHEHMSI  LUYMOB,
co3gaBaemMblx cygamm Mpbuc wn Tpuac, a Takke TOHamnbHbIX CUrHaANoOB, reHepupyembix
HWU3KOYACTOTHLIM 3BYKOBbIM M3fydatenem. 12-6uToBbLIN LNMGPOBONA pagmorMapoakyCTUYecKnin
Oy BnocneacTsum NpoLuen B3anmHyr KannbpoBKy C aHanoroebiv Gyem.

MeToguka B3auMMHOW KanmbpoBku nogpobHo onmcaHa B [Mpunoxenun B. MakcumanbHas
abcontoTHas MOrpeLLHOCTb cpenHero 3HavYeHus ans noboro undpoBoro
paguorngpoakyctudeckoro 6ya cocraesnana 0,62 pgb, a pgna nwoboro  aHanoroBoro
paguoruapoakyctudeckoro 6ys — 1,7 ab%. 3T 3HauyeHust yknagblBaloTCS B OXUAAEMble
npegenbl OTHOCUTENbHOW MNOrpelwHocTn gna obopyaoBaHust U, Takmm obpasom, 6Gbina
noaTBepxaeHa abconoTHasn KannbpoBka AaHHbIX.

%3 MU - T'ocyaapCTBEHHbLIN METPONOIMYECKUI LEHTP rMAPOaKyCTUYECKNX U3MEPEHNIA

¥ BHANDTPU - Bcepoccuincknin HAW ¢ranko-TeXHUYEeCKUX 1 pagnoTeEXHUYECKUX U3MEPEHNIA

% Mopens YBT 71-A-90

% 3Ta norpellHOCTb BKMIOYAET NOTPELUHOCTb MPUBIU3UTENBHO paBHYlo 1 4B, CBA3aHHYIO C OLEHKOW
abCconTHOrO 3BYKOBOTO AaBMeHMsl, HE0OX0OUMOro A4S KanmbpoBKN NOBEPOYHOrO rmapodoHa.

%" Bonee BbICOKVE 3HAYEHWSI NMOFPELLIHOCTEl BbINW CBS3aHbI C HU3KAM YPOBHEM KanMGpOBOYHOTO CUrHana
(MpunoxeHue B).
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3 AHanus3 akyCTMYecKMX AaHHbIX Ans akBaTtopuu MunbTyH-Monuknak v HXHOMU

yactu akBatopum OgonTty

B paHHOM pasgene npvBogATCA pesynbTaTbl CNEKTParibHOro aHanu3a aHTPOMOreHHbIX W
(POHOBBIX LIYMOB, W3MEPEHHbIX Ha Tpacce Mexgy nnatdopmon Monuknak M panoHOM
KOPMITEHMS CepbIX KATOB, pacnorfioXeHHbIM Yy BXxoda B 3anuB MunbTyH. N3mepeHnss hOHOBbBIX
LWYMOB Takke OblnM NpoBedeHbl Ha KXKHOM rpaHuue akBaTopum Ogonty. B Tabnuue 3.1
NPUBOAATCA KOOPAMHATLI TOMEK B KOTOPLIX YCTaHOBMMBANIWUCL paguorMapoakyctuyeckne oym
(Toukm a.0, a.1, a.2, a.4, a.5) n 3TN TOYKM NoKa3aHbl Ha KapTe, npeacrasneHHon Ha Puc. 3.1.
Kpome Toro, B Tabnuue npMBoaATcs gaTbl Havana M KOHLA akyCTUYEeCKOW 3annucu ans Kaxgoro
paguorugpoakycTuieckoro 6ysa u rmybunHa mecrta.

Ne OdaTta Paguornapoakyctu LupoTa JonroTa Fny6u
Yyeckum byn Ha
Havano KoHel, # Tun F(MI'w) (m)

1 119.09.02 | 20.09.02 | a.0 | ARB | 188,030 52'59'43" c.w. . 143'19'14" B.O. 10,5

2 | 12.09.02 1 19.09.02 | a.1 | ARB | 188,030 | 52'52'00" c.wi. | 14320'50" 8.4, | 10
12.09.02 | 14.09.02 | a.1 | D12 | 166,720
15.09.02 | 22.09.02 | a.1 | D12 | 166,720

31 12.09.02 | 19.09.02 | a.2 | ARB | 177,300 52°49'44." c.u. 143724'06.3"B.4.| 21
15.09.02 19.09.02 | a.2 | D16 | 166,775

4 113.09.02 19.09.02 | a4 | ARB | 176,650 |[52°44'59.9" c..u. 143°31'01" B.A. 27
13.09.02 19.09.02 | a.4 | D16 | 166,125

5113.09.02 19.09.02 | a.5 | ARB | 172,400 52°43'28" c.wu. 143°33'06.4"B.0.| 32
13.09.02 15.09.02 | a.5 | D16 166,775

Ta6bnuua 3.1 - aTbl npoBeAeHNA UccrnefoBaHUM U MeCcTa YCTaHOBKU MOHUTOPUHIOBLIX
paauornapoakycTM4yeckux oyes

3.1 AHanu3 aKkycTu4yeckux AaHHbIX Ansa akeatopuu MNMunbtyH-Monuknak

B nepuog ¢ 12 no 21 ceHtsbps 2002 r. npoBogunacb nepuogmnyeckas perucrtpauus
aKyCTUYECKMX OaHHbIX C MOMOLLBIO paaMornapoakycTuieckux Gyes, pacnosioKeHHbIX MexXay
nnatdopmor Monuknak u 3anueom lMunbTyH. PagnocurHansl oT aTnx 6yeB NpMHMMAanucb Ha
MunbTyHCKOM Masike U Ha cyaHe Upbuc. Ha Puc. 3.1 npuBedeHa kapTa panoHa uccrnegoBaHum
C yKasaHMeMm MecT NOCTaHOBKW paguoruapoakyctudeckmx byes (a.1, a.2, a.4 u a.5). Ha kapte
Takke MNOKasaHbl TOYKM, B KOTOPbIX CyOAHO Mpbuc CTOSNO Ha siIkope BO BpeMsi NpoBedeHust
aKycTnyeckmx uccnegosaHumi. Ha Puc. 3.2 npuBegeHbl GaTtumeTpuyeckme [f[aHHble Ans
npocung a.1 — a.5, nonyyeHHbIe C NOMOLLbIO 3X0noTa cyaHa Vpbuc.
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PucyHok 3.1 - KapTa panoHa nccnegoBaHUM C yKasaHMeM TOYeK, B KOTOPbIX
ycTaHaBanucb pagumormapoakyctuyeckue oywm (a.0, a.1, a.2, a.4, a.5) u Haxogunucob
noTeHumnanbHble NICTOYHMKU aHTpPoNoreHHbIX wymoB (Monuknak, Oxa n Upbuc).
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PucyHok 3.2 - BatumeTpunyeckuin npocpunb akycTuyeckon Tpaccbl «Monuknak —

MunbTYH» € yKazaHMeM To4YeK YCTaHOBKU paauornapoakyctuyeckux obyes a.1, a.2, a.4 u
a.b5

12 ceHTabps 2002 r. GbINM yCTAHOBMEHbI ABa paguornapoakycTmyecknx bys, a 13 ceHTabps B
Mope Gbinu nocTaeBnerbl ewe natb 0yes. B 17:30 13 ceHTabpsa Mpbuc BcTan Ha SKOpb B TOYKE
i.2%. Ha Puc. 3.3 nokasaHa coHorpamma®®, Ha KOTOpOIi 3HAYeHUs CreKTPanbHON MIOTHOCTU
G(ft) (ob otH. 1 MKI‘IaZ/Fu) npeacraBneHbl  pasfnyHbIMU usetamn®. Ons ynpoLieHust
BMU3yarbHOW MHTEpnpeTauun OaHHbIX, rpaduku cnektTpanbHon nnotHoctu G(f,t) cTtposaTca ans
wupokoro (0-5000 ) m yskoro (0-2500 Iy) AmanasoHoB 4acTtoT. Ha rpaduke nokasaHbl
cnekTpanbHble YPOBHM aKyCTUYECKMX LUYMOB W3MEPEHHbIX B Todkax a.1, a.2 m a5 un wmx
BpeEMeHHas M3MeH4MBocTb B nepuod ¢ 23:20 13 ceHTsi0ps oo 09:30 14 ceHtabps. lNMoroga
Houblo Oblna 6e3BeTpeHHON, BbiCOTAa MOBEPXHOCTHbIX BOMH A0 1,5 M; yTpoM BOSMHEHME W
WHTEHCMBHOCTb Npubosa ymeHbwmnnucb. Houblo nepokon MazadaH Haxoouncsa K ceBepy OT
nnatdopmbl Monuknak, 6ykcup Cmum CaxanuH mexay caMonogbemMHon 6ypoBoOi yCTaHOBKOM
Oxa v nnatdopmon Monuknak, a cyga Tpuac n Hegpmezas ctoanu Ha sikope y nnatdopmbl
Monuknak. Ha Puc. 3.3 BMOHO, YTO YPOBHU LIyMa CyLLeCTBEHHO nosbicunuce nocne 06:00, 4to
CBS13aHO C Ha4anom ABWXeHus cygoB y nnatdopmbl Monuknak.

07:00 - Bykcnp Cmum CaxanuH otowwen oT nnatdopmbl Monuknak, 1 k 07:13 oH Haxoawuncs
B 200 m oT Mpbuca, CTOSALLIErO Ha SIKOpPe B TOYKe i.2.

07:50 - Tpu cygHa Hayanu onepauuu No nepemelleHnto 6ypoBOM YCTAHOBKM K BOCTOKY OT
TOYKM a.5.

09:10 -  Mpbuc nogHan sikopb M nowen k Oxe, 3aTemM k Monuknaky.

10:20 - [OBa Oykcupa u nepokon MaeadaH nopgBenu 6GypoByto nnatgopmy Oxa K

nnatdopme Monuknak. Mpbuc Hadyan geuratbcd K Touke a.l.

MpuBepeHHble Ha Puc. 3.4 rpaduku cnektpanbHon nnotHoctn G(f) (Puc. 3.4) nossonstoT
KOMMYECTBEHHO OLIEHNTb YPOBEHb aKyCTUUECKMX LUIYMOB, 3aperncTpMpoBaHHbIX B Toukax a.1*’,
a.2 n a.5. ObpaTute BHMMaHME, YTO Ha OAHHOM rpaduKe, Kak U Ha Apyrux rpadmkax

% Touka i.2: KoopauHatbl 52°42,91 c.w., 143°38,61 3.4.; rmybuHa Boabl 25 M, TemnepaTypa Bogbl Ha
nosepxHocTtn +9°C.
% CoHorpamma npeacTaBnsieT coboit rpaduk, NoKasbIBaLLMIA 3aBUCUMOCTb CMEKTPanbHON NNOTHOCTH
aKyCTU4eCKOW MOLLHOCTM OT YacTOTbl U BPEMEHM.
0 [INs naeHTUMKALMKM COHOrPaMM 1 CMIEKTPOB UCTOMb3YEeTCst 0603HAYeHUe BKIIOHAIOLLee TOUKy
MOCTaHOBKM 1 TMN Bysa (Hanpumep, a.1-A COOTBETCTBYET aHanoroBoMy paavormapoakyctnyeckomy oyto B
Touke a.1, a.2-D — uudppoBomy pagmorngpoakycTnyeckoMy Oyto B ToUke a.2)

Touka a.1 HaxoguTcsi BOMM3M ycTbA 3ammBa [lunbTyH, B panioHe C BbLICOKOW KOHLEHTpaumen
KOPMSILLMXCS CEPbIX KNTOB.
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crnekTparnbHON MAOTHOCTWU, MacwTab YacTOTbl MOXET U3MEHATLCS, YTO MO3BOMSET BbIMOMHATb
Oonee pgeTanbHbI aHanNM3 HU3KOYACTOTHOM 4acTu cnektpa. [lokasaHHble Ha rpaduke
aHTPOMOreHHble LYMbl CO3[aBanucb cydamu, ctossBwMMKU Ha dkope (cnektp ans 01:30) wnu
paboTaBwmmn B6nM3n nnatdopmbl Monuknak (cnektp ang 08:39 n 08:50). MNpu paboTte 3TMX
cynos B6nmaun nnatgopmbl Monuknak, cnekTpasbHbl YPOBEHb LLUMPOKOMOMOCHBIX aKyCTUYECKUX
LWYMOB B TOYKe a.5 Bo3dpactan 6onee 4yem Ha 15 ab. B Touke a.1 npuHMMaembli CnekTpanbHbIN
ypoBeHb Bo3pacTan Ha 6 b B gnanasoHe 100-500 'y, Ha ~9 ob B gmManasoHe 500-3500 Ny, n
Ha <4 ob B gmanasoHe 4000-5000 4. Ha Puc. 3.5 6onee nogpobHO nokasaHbl COHOrpaMmbl
G(f,t) n cnexkTtpbl G(f) oNs aKyCTUYECKNX LLUYMOB, U3MEPEHHBIX HA Pa3fiMYHbIX PacCTOSAHUAX OT
nnatdopmbl Monuknak, noka Tpu Gykcnpa nepemMellann camonogbeMHyto 6ypoByt0 YCTaHOBKY
Oxa k Monuknaky*.

Ha Pwuc. 3.6 nokasaHbl coHorpammbl G(f,f) aKyCTU4eCKMX CUrHanoB, CUHXPOHHO
3apermcTpupoBaHHbix B nepuog mexay 03:20 n 17:30 15 ceHTabpsa B Toukax a.1, a.2 un a.b.
Bbicokme ypoBHM wymoB Habnoganuck mexay 05:20 n 07:20 15 ceHTabps 2002 r., NICTOYHUK
3TMX LUYMOB HEU3BECTEH, HO, BEPOATHO, OHU Bbinn Bbi3BaHbl NPOXOXAEHNEM CyAHa NobnmnsocTtu
oT nnaTtdopmbl Monuknak, Tak Kak y MNMunbTYHCKOro Masika ypoBHM LLYMOB Obinin Hke. B 11:24
ObIN0 OTMEYEHO, YTO CyaHO Heghmeeas aBuraeTca no HanpasneHuto Kk Oxe, co3gaBaemMble 3TUM
NPOXOXAEHNEM LUYMbl MOXHO 4eTko Habnwogate Ha Puc. 3.6 ons nepmoga ¢ 11:30 no 12:45.
MpubnuantensHo B 16:00 Mpbuc Hauan gBuratbCs K ToYke a.1 Ans YCTaHOBKM LMAPOBbIX
paguornapoakyctudeckmx 6yeB. Ha coHorpamme 3apernctpypoBaH LWyM, CO34aBaeMblit
Upbucom no mepe aBwxeHua Kk Touke a.2 (Puc. 3.6, 16:40 — 17:10). lNocne ycTaHOBKU
undposbix byeB Mpbuc BepHynca k nnatdopme Monuknak n B 20:04 BCTan Ha sIKOpb B TOYKe
i.4. Ha Puc. 3.7 nokasaHbl coHorpammbl G(f,t) curHanoB, 3aperMcTpMpoOBaHHbIX aHarloroBLIMU 1
LMDPOBLIMM paaMornapoakyCTuiyeckummn 6ysmm B Toukax a.1 n a.2*?, Ha Hux yeTko BMAHO, UTO
rnocne Toro, Kak Mpbuc BcTan Ha sikopb, YPOBEHb LLYMOB B 3TUX MECTax CHU3WUICS, N YaCTOTHO-
BPEMEHHas XxapakTepucTnka Nomex - MHTepdepeHLMoHHas KapTMHa cTabunuanpoBanach.

42 HeﬂpepblBHble BbICOKME YypOBHM LWIYMOB Ha O4Y€Hb HU3KUX 4HacCToTax, BEepPOATHO, Bbl3BaHbI

nceedowymamMu obTekaHus. Hanuume Takmx WymoB oBYCroBeHO GOMbLUMMK CKOPOCTSIMU TEYEHMS Y
BxoAa B 3anuB MnnbTyH.

43 AHanorosble rmapoakycTnyeckne 6ym 1Mcnonb3oBanvicb AN BbIMONHEHUS CUHXPOHHBLIX aKyCTUYECKUX
n3mepeHnin B 4actotHom ananasoHe 10-10 000 Ny, a umdposbie Oyn — B guanasoHe 1-2600 Iy,
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G(f,t), 13-14.09.2002
al-A a2-A a.5-A dB re 1 mkPa/Hz
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0 833 1667 2500 0 833 1667 2500 O 833 1667 2500
f, Hz

PucyHok 3.3 - CoHorpammbl G(f,t) aHTponoreHHOro akyCTM4eckoro wyma, CUHXpPOHHO
3apeructpupoBaHHoro 13-14 ceHTa6psa 2002 r. B Toukax a.1,a.2 n a.5
(c noMmoLw b0 aHaNoroBbIX paguornapoaKycTuyeckux oyen)
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G(H, dB re 1 mkPa /Hz, 14.09.2002
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PucyHok 3.4 - Cnektpbl G(f) aHTPONOreHHOro aKkyCTU4ecKoro wyma, CUHXpPOHHO
3apeructpupoBaHHoro 14 ceHTsa6psa 2002 r. B Toukax a.1, a.2 m a.5
(c noMmowWw b0 aHaNoroBbIX paguornapoakycTuyeckux oyen)
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G(L.t), 14.09.2002
A LA dB re 1 mkPa Hz
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PucyHok 3.5 - CoHorpammsbi G(f,t) u cnektpbl G(f) aHTPONOreHHOro aKkyCTU4eCcKoro wyma,
CUHXPOHHO 3aperncTpMpoBaHHOro B To4YKax a.1, a.2 n a.5 (c noMoww b aHaNnoroBbIX
paguornapoakycTuyeckux 6yes). ATOT LWUYM perncTpMpoBarncs no mepe
npubnwxeHus byposon nnatdgopmbl Oxa k nnatdopme Monuknak 14 ceHTaA6psa 2002 r.
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G(ft), 15.09.2002
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PucyHok 3.6 - CoHorpammbl G(f,t) aHTPONOreHHOro aKkyCTM4eCcKoro wyma, CUHXpPOHHO
3apeructpupoBaHHoro 15 ceHTsa6psa 2002 r. B Touykax a.1, a.2 u a.5 (c nomowbo
aHanoroBbIX pagMorMapoakycTu4eckux obyes)

UTT/c03-aug-2297/tr. JD, ed. YG, 1T/8/29/03 38



G(f,1), 15.09.2002
al-A a2-A dB re 1 mkPa’/Hz,
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PucyHok 3.7 - CoHorpammbl G(f,t) aHTPONOreHHOro akyCTM4ecKoro wyma, CUHXpPOHHO
3apernctpupoBaHHoro 15 ceHTsa6psa 2002 r. B Toukax a.1 1 a.2 (Cc nomMoLb
aHanoroBbIX U LM(POBLIX paanOrMapoaKkycTuyeckmx dyes)
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CR L), 15.09.2002
a l-A a.2-a dn re 1 mkPa*/TTz
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PucyHok 3.8 - CoHorpammbl G(f,t) n cnekTtpbl G(f) akycTnyeckoro wyma, CAHXPOHHO
3apeructpmpoBaHHoro 15 ceHTab6psa 2002 r. B Toukax a.1 1 a.2 (c nomoLbo
aHanoroBbIX pagvMorMapoakycTu4ecknx obyes)
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G(f,t), 15.09.2002
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PucyHok 3.9 - CoHorpammel G(f,t) u cnektpbl G(f) akycTM4ecKoro wyma, CAHXPOHHO
3apeructTpmpoBaHHoro 15 ceHTa6pa 2002 r. B Toukax a.1 v a.2 (c nomoLlbio
uMcdpoBbLIX paguornapoakycTmyeckux oyen)

2346 2532

B pononHeHne k wymam, reHepupyembim Mpbucom, Ha Pwuc. 3.7 nokasaHbl Wymbl OT
rmgporpadudeckoro cyaHa Yapa, kotopoe AocTaBnseT gu3enbHoe TOMMNUBO, Yrofib, ApoBa U
NpoAyKTbl Ha [MMNbTYHCKMA Masik C MCMOSMb30BaHMEM CMyCKaeMblX C cygHa HebonbLumx
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camoxopHbix 6apx** (Puc. 1.6 u 1.7). Yapa nogowna Kk Touke a.2 mexay 19:36 u 19:50 u
BCTana Ha skopb npubnuantensHo B 19:50. 3apeructpupoBaHHble nocrne 20:10 y3KononocHble
N TOHamnbHbIE WYMbl B OCHOBHOM CO3AaBanucb obopyaoBaHveM paboTtarowmm Ha 6opTy Yapsi.
MpeactaBneHHble Ha Puc. 3.8 n 3.9 coHorpammbl G(f,t) n cnektpbl G(f) bonee nogpobHo
nokasblBatoT co3faBaemble Mpbucom n Yapol akyctmyeckue WwymMbl. 3anvcaHHbIA B ToYkax a.1
M a.2 ypoBeHb aKyCTMYEeCKUX LWYMOB MOXHO oueHmBaTb B AuanasoHe 1 - 10 000 M.
MpuBeaeHHble Ha Puc. 3.8 u 3.9* cnektpbl ans 19:24, cooTBETCTBYIOT Nepuoay, B KOTOPBIil
Upbuc co3gaBan cpaBHUTENBHO BbICOKMI YPOBEHDb LUYMOB NPU NpoxXoge Ha paccTosHum 1,5 km
OT TOYKM a.2.

Cnektpbl G(f) Ha Puc. 3.8 KONMMYECTBEHHO XapaKTEPU3YHT 4YaCTOTHYH 3aBUCMMOCTb
pacnpocTpaHeHusl akyCTMYeCKMX LWYMOB Ans AaHHOro ydyacTtka wenbta. Hanpumep, Ha
YyactoTax Bblwe 3,5kl B Boge Ha AaHHbIX rMybrvHax MOXeT pacnpocTpaHATbCcA Gornblioe
4YUCNO MHTepdepMpyOLWNX HOPMarnbHbIX MO, CYMMAapHbI CMNEKTp aKyCTU4eCcKoro mnons,
obpasyeMoro 9TMMM UHTepdepupyrowmMMn MogamMu, HanomuHaeT cnekTp 6enoro wyma
(Hanpumep, Puc. 3.8: pagunoruapoakyctudecknii 6y a.2-A, 19:24, 4-10 kTu)*’. CnekTpbl G(f)
ansa 20:04 (Pwvc. 3.8) nokasblBaloT, YTO cnekTpanbHasi NNOTHOCTbL LWyMa, reHepupyemoro Yapou
NMpy CTOSIHKE Ha SIKope Ha MenkoBOoAbe, MOXeT OblTb OTHOCUTENbHO BbLICOKOW Ha YacToTax
cBblwe 3,5 kl'u.

Ha Puc. 3.9 nokasaHo pacnpocTpaHeHue CpaBHUTENbHO HU3KOYACTOTHOro wyma. Npu gaHHom
rnybuHe Mops MOXeT PacnpoCTPaHSATbCS OrpaHUYEHHOE YMCNO HOPMaribHbIX BOMH C HU3KUMU
yactotamy 1 nNoaTomy, coHorpammbl G(f,f) n cnekTpbl G(f) NOKa3bIBaOT XOPOLLO BbIPAXEHHYIO
YaCTOTHO-NPOCTPAHCTBEHHYKD  UHTEPEPEHLMOHHYIO  CTPYKTYPY. Cnektpbl  G(f) pans
paguornapoakyctudeckoro 6ys  a.1-D  unnocTtpupyloT  0cobeHHOCTM  pacnpocTpaHeHus
HM3KOYACTOTHOro 3ByKa Ha menkoBoabe (rmybuHa <11 m). M3BecTHO, YTO ecnu AnuHa BOJHbI
aKycTudeckmx konebaHuin npesbiwaeT rnybuHy cros BoAabl (Hanpumep, ANA 4acTOT MeHbLue
150 4) TO BO3pacTalT MOTEPU CBSA3AHHbIE C 3aTyXxaHMeM MOAbl M MOrfOWEHNEM B [OHE.
OpHako, Ha vacTtoTax Hwke 40 Ny akycTMyeckas aHeprus MOXeT pacnpoCTpaHsaTbCS B OHE B
BMAE CENCMWUYECKUX  BOJIH. MoTepn npu TakOM HU3KOYACTOTHOM CENCMUYECKOM
pacnpoCTpaHeHNN YMEHbLUAKTCA U 3TO MOXET NOBbICUTb YPOBEHb HMU3KOYACTOTHbLIX LUYMOB B
MENKOBOAHOW YacTu wenbda. PacnpocTpaHsowmecs Takum obpa3om akyCcTU4eckue LuyMmbl
OyayT npoHMKaTb B TOMLWY BOAbl 3KCMOHEHUManbHO ybbiBas npw yaaneHuu OT rpaHuubl Mo
KOTOPOW OHWM pacnpoCTpaHATCA. Takoe pacnpocTpaHeHNne MOXET OO bACHUTb HU3KOYACTOTHYHO
dopmMy cnekTpoB G(f), Nony4YeHHbIX C NOMOLLLIO paguormgpoakyctuyeckoro oysa a.1-D (Puc.
3.9: 19:24).

MpuBeageHHble Ha Puc. 3.10 coHorpammbl G(f,f) n cnektpbl G(f) nokasbiBalOT U3MEHEHUE
aKycTuyeckoro ooHa B Toukax a.1 u a.2 BO BpeMsa ABWXEHUS OBYX HEOONbLUMX CaMOXOLHbIX
6apx*® ns yctbs 3anuBa MunbTyH k cyaHy Yapa, cTosilieMy Ha sikope BOGMM3M ToukM a.2. OTu

4 Mpunackl ons cHabXxeHus Masika 4OCTaBMSTCA MOpeM [Ba pa3sa B rof.
“ Ha Puc. 3.8 npvBedeHbl AaHHble, MOJSIyYEHHbIE C MOMOLLbLI0 aHanoroBbix Oyes, paboTawowux B
ananasoHe 10-10 000 Tu; Ha Pwuc. 3.9 npuBegeHbl AaHHble, M3MEpPEHHble UMdpPOoBLIMKM Oysamu B
ananasoHe 1-2600 I'u.
4 MpuBeageHHble Ha Puc. 3.9 n 3.10 cnektpol G(f,f) ona momeHTa BpemeHu 19:24 coOOTBETCTBYIOT
pacctosHuto 7,1 km mexay Upbucom n Toukon a.1, u 1,5 km mexay Upbucom n Toukon a.2; B 19:28 atn
pacctosHua coctasnanu 8,2 n 3,3 kM, cooTBeTCTBEHHO; B 19:32 - 10,1 1 4,8 km; B 19:47 - 151 9,5 km; B
19:58 -17,2 n 11,9 km.
7B npegenax OaHHOro 4acToTHOro AmanasoHa rpaduk G(f) gna rmgpoakyctuyeckoro bys a.1-A B
MOMEeHT BpeMeHu 19:24 pacnonoxeH Bbille, YeM A MOMeHTa BpeMeHu 19:28; 3To ykasbiBaeT, YTo B
OaHHOM YacTOTHOM AManasoHe YPOBEHb NMPUHUMAEMOrO aKyCTUYECKOro LyMa MpeBbIlaeT COOCTBEHHBIN
Wwym obopygoBaHus.

OTn HebonblMe camoxogHble Gapxu cnyckanucb ¢ 6opTa Yapsl n ncnonb3oBanuceb Anst NepPeBO3KM
npunacoB BHYTpW 3anmea NnnbTyH 1 UX BbIrPYy3Kn Ha Beper Bo3ne masika.
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CNEKTPbl XapakTepuayloT akyCTU4eckue LyMmbl, co3gaBaemble GapXamu, HaxoAsWMMUCS Ha
pasnuyHbIX PacCcToAHUAX OT paguorngpoakyctmyecknx 6yes.  Cnektpol G(f) ans 17:10
COOTBETCTBYIOT ABWXKEHUIO CaMOXOAHbIX GapX BHyTpu 3anuea unbTyH. Bapxu Bbiwnn u3
3anmBa B 17:21, n B 17:49 npubnmnsmnnunce k Yape. B TeueHme aToro BpemeHu noroga Obina
SACHOM 1 6e3BeTpeHHOoNn, Obin NpUnMB.

OTn AaHHble NOKa3bIBalOT, YTO 3aperMcTpupoBaHHble BOMM3KM CTOSILLEro Ha skope cyaHa Yapa
y3KOMOMOCHbIE HU3KOYACTOTHbIE LUYMbl MOTYT JoCTUraTh ypoBHA 115 ab oTH. 1 mkMa?/y, (Puc.
3.10: paguorngpoakyctnyeckuin 6yn a.2-D, 17:10 n 17:24). AkycTnyeckuin Liym, NpUHMMaeMbIn
B TOYKe a.1 BO6NM3M ycTbs 3anuBa MunbTyH, uMeeT ypoBeHb MeHee 103 ab oTH. 1 mklMa/ly.

Ha Pwuc. 3.11 (aHanoroBble paguorvgpoakyctudeckme 6yn) wu  3.12  (uudposble
paguornapoakyctudeckme 0yn) npuBegeHbl coHorpammbl G(f,t), nokasbiBaloliMe WM3MEHEHUS
YPOBHS1 aKyCTUYECKUX LUYMOB, 3aperMcrpupoBaHHble B Todkax a.1 m a.2 mexagy 23:00 16
ceHTsiI6ps u 11:00 17 ceHtabpa. Ha Puc. 3.12 Takke nokasaHbl coHorpammbl G(ft),
cooTBeTCcTBYIOWME OTXoay Yapel, Ha Puc. 3.13 nokasaHbl CrNeKTpbl aKyCTUYECKUX LLIYMOB,
M3MEPEHHbIX B To4kax a.1 u a.2 npu otxoge Yapswi (Puc. 3.13: 00:07 n 00:51), a Takke BO
BPEMST aKTUBHOW NMPOM3BOACTBEHHON AeATENbHOCTU BOMM3M nnatdopmbl Monuknak. CnekTpbl
nokasaHHble Ha Puc. 3.13 unnocTpupyoT 0COGEHHOCTU pacnpocTpaHeHUs HU3KOYACTOTHbIX
aKyCTU4Yeckmx konebaHmm oT TOYkM a.2 Oo Todkm a.1. Hanpumep, akyctnyeckast SHeprusi B
ananasoHe 40-150 Ny cywecTBEHHO YMeHbLUMIIAch Ha MenkoBogbe BONM3n toukn a.1 (<20 m),
npy 3TOM HU3KOYaCTOTHbIE KonebaHus 3aTyxanu meHee 3HauuTensHo (Puc. 3.13: 00:07).
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CG(f,1), 16.09.2002
al-D
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PucyHok 3.10 - CoHorpammbl G(f,t) n cnektpbl G(f) akyCTU4eCKUX LUYMOB, CUHXPOHHO

3aperMcTpuMpoBaHHbIX B TOYKax a.1 n a.2 (c noMoLWw b aHanNoroBbIX U LU POBbLIX
paanornagpoakyctuyeckux oyes) 16 ceHTa6pa 2002 r.
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G(tt), 16-17.09.2002
al-A a2-A dB re 1 mkPa /Hz
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PucyHok 3.11 - CoHorpammbl G(f,t) akycTM4YeCKMX WYMOB, CUHXPOHHO
3aperncTpmMpoBaHHbIX B TOYKax a.1 1 a.2 (c noMoLw b0 aHanoroBbIX
paauornpgpoakyctnyeckmx oyes) 16-17 ceHTabpsa 2002 r.
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G0, 16-17.09.2002
a.1-D a2-D dB re 1 mkPa /Hz
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PucyHok 3.12 - CoHorpammbl G(f,t) akycTU4ECKNX LUYMOB, CUHXPOHHO
3aperMcTpuMpoBaHHbIX B To4Kax a.1 n a.2 (c noMmowbo U poBbIX
paauorngpoakyctTuyeckux oyes) 16-17 ceHtabpsa 2002 r.
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GO re 1 mkPa /Hz, 17.09.2002, a.1-D, a.2-D
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PucyHok 3.13 - Cnektpbl G(f) akycTUUYECKUX LUYMOB, CUHXPOHHO 3aperMcTpupoBaHHbIX
B TO4YKax a.1 1 a.2 (c nomMoLbio LM poBbIX paguornapoakycTuieckmx oyes)
17 ceHTA6pA 2002 1.

YTpom 17 ceHTs0psa npuwen TaHkep [Mpumopese. B 08:46 TaHkep lNpumopbe Haxogwncsa B 7,5
MOPCKMX MUNAX K 3anagy OT TOYKM i.4 (B KOTOPOW Ha skope cTodAn Mpbuc), u gsurancs co
ckopoctbto 7,8 yanoB no asumyty 314°. B 09:09 TaHkep [lpumopbe BCTan Ha £KOpb
NpubnM3nTenbLHO B 6 MOPCKUX MUNSAX K 3anagy oT Touku i.4. Ha Puc. 3.14 n 3.15 npuBeneHsbl
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coHorpammbl G(f,t) n cnektpbl G(f) aKkyCTU4ECKMX LUYMOB, 3apermcTpMpoOBaHHbIX B To4vkax a.l,
a.2, a4 n a.5. OTM gaHHble ObiNM 3aperncTpupoBaHbl BO BPEMS BbIMOMHEHUS CReayHLnX
NMOArOTOBUTENbHbBIX ONepauuin, CBSA3aHHbIX C NOrpy3kon TaHkepa MNpumopsbe:

15:02 -  TaHkep [Tpumopbe BcTan Ha Skopb, NpBnuannock cyaHo Mucc Cubun™.

16:09 - CygHo Cmum Caxanud Hanpasunocb OT 500-mMeTpoBOW 3aKpPbITOW 30HbI K
nnaesyyemy HedTexpaHunuuy Oxa.

16:22 -  [lpumopbe Havano asuratbes K Oxe; kopma Oxu HanpaereHa Ha ceBep.

16:40 -  [TpMmOpbe BOLUNO B 5-KUITOMETPOBYIO 3aKPbITYIO 30HY.

16:49 -  Mucc Cubun Bowna B 5-KMITOMETPOBYIO 3aKPbITYH 30HY U OBWXKETCS K TAHKEpPY.

17:18 -  Mucc Cubun npubnusmnacb K TaHkepy [lpumopbe, KOTOPbIA HaxoguTcs K tory oT
Oxu.

Ha Puc. 3.14 n 3.15 npuBeaeHbl coHorpammbl G(f,t) n cnektpbl G(f) aKkyCTUYECKMX LUYMOB,
CVMHXPOHHO 3apermcTpupoBaHHbIX B Tovkax a.1, a.2, a.4 n a.5 ¢ ncnonb3oBaHNMEM aHaNoroBbIX
(a.2, a.4 n a.5) n undposebix (a.1, a.2 n a.4) pagnorngpoakyctnyeckmx byes. IOTU U3MepeHus
OblM BbINOMHEHLI A0 Hadana onepauui neperpy3kn HedTtn (15:06 n 15:08) n BOo Bpems
nepexoga cyaHa Cmum CaxanuH oT nnatdopmbl Monuknak k Oxe (16:20 n 16:23). 3a atn
yeTblpe MUHYTbl cyaHo Cmum CaxasuH npowsno nNpubnmManMTenbHO MOMIOBUHY AAHHOro
pacctosaHus. CnekTtpbl G(f) Ha Puc. 3.15 1 3.16 (paguorngpoakyctndeckme 6ym a.1-D n a.2-D B
16:23) nokasbiBalOT, YTO YPOBEHb aKyCTUYECKOro LUyma, NPUHMMaeMoro B Touykax a.1 n a.2 Bo
BPEMSI BbINOSIHEHMSA yKa3aHHbIX MaHeBPOB cyaHOM Cmum CaxasuH, He npeBblliarn ans 4yactoT
Bbiwe 40 'y ypoBHA 82 ob oTH. 1 mkMa?/My. Ons yactoT Huxe 40 My NPUHMMaEMbIN B TOYKE
a.1 ypoBeHb 6bin MeHblue 99 b oTH. 1 MkMa?/lu.

Ha Puc. 3.17 nokasaHbl BpeMeHHble N3MEHEHUA NPUHUMAaEMBbIX YPOBHEN aKyCTUYECKMX LUYMOB,
CUHXPOHHO M3MepsieMbIX B ToYkax a.1, a.2 1 a.5 Bo Bpemsl npuyanueaHus tTaHkepa lpumopse K
nnasyyemy HedTexpaHunuily Oxa, a Takke Npy Havane oTrpysku HedTn.

*® MNoropHble YCINOBMS: BOCTOYHBLIN BeTep, BonHeHMe Mopsa 2-3 Ganna no Bbodopty, Temnepartypa

noBepxHocTh Boabl +9°C.
%0 Meperpy3ka HedbTn ¢ Oxu Ha lNpumopke Gbina HayaTa nNpubnmanTensHo B 19:09.
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G(I.1), 17.09.2002

a5 A adA dB re 1 mkPa /Hz
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PucyHok 3.14 - CoHorpammbl G(f,t) akyCTU4ECKUX LLYMOB, CUHXPOHHO
3aperncTpMpoBaHHbIX B TOYKax a.1, a.2, a.4 n a.5 (c NOMOLLbIO aHaNoOroBbIX
1 undpoBbIX paguornapoakycTuyeckux oyen) 17 ceHtsabpa 2002 r.
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G(l), 17.09.2002

o 834 1666 2500 O 834 1666 2500
£, Eiz

GD, dB re 1 mkPa

59 176 319 460 603 745 887 105s 1245 1437 1628 1819 2010 2202 2394 2584

os

57 172 311 450 590 729 868 1030 1218 1405 1592 1779 1965 2153 2340
. Hz

PucyHok 3.15 - CoHorpammbl G(f,t) n cnektpbl G(f) akycTU4eCKuX LIYyMOB, CUHXPOHHO
3aperMcTpMpoBaHHbIX B TOYKax a.1, a.2, a.4 n a.5 (c NOMOLLbIO aHaNoroBbIX
1 undpoBbIX paguornapoakycTuyeckux oyeB) 17 ceHTsabpa 2002 r.
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G(N, dB re 1 mkPa fHz, 17.09.2002, a.1-D, a.2-D
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PucyHok 3.16 - Cnektpbl G(f) akycTUUYeCKUX LUYMOB, CUHXPOHHO 3apermcTpMpoBaHHbIX

17 ceHTAGpA 2002 r.

B TO4YKax a.1 1 a.2 (¢ nomoLlbio LUpoBLIX paguornapoakycTuiyeckmx oyes)

Ha Puc. 3.18 n 3.19 nokasaHbl cnekTpanbHble U BPpEMEHHbIE UBMEHEHNS aKyCTUYECKUX LIYMOB,
3aperncTpmpoBaHHbIX B Todykax a.1, a.2, a.4 n a.5 Bo Bpems OTIpy3kM HedPTU Ha TaHKep
lNpumopee. TlpuBeneHHbn Ha Puc. 3.19 cnektp G(f) no3sonsieT OUEHUTb W3MEHEHMS

CcneKkTpanbHbIX ypOBHeI‘;I aKyCTU4eCKnx LwymoB B TOYKax a.i,

a.2 n ab gna AaByx
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NPOCTPaHCTBEHHbIX OPMEHTALMIA LEenoYvku neperpyxarmwmx HedTb cy,u,0351, COOTBETCTBYIOLLMX
pasHbIM HanpasfieHusaM npunuBHoro TeuveHusi. CnekTp B 02:02 COOTBETCTBYET HOXXHOMY
HanpaBneHnto npunmMeBHoro TedeHnd, a B 05:30 — ceBepHOMY HanpaBneHWO MNPUITMBHOMO
TeyeHus. Ha Puc. 3.19 Takke nokasaH TOHanbHbIA CUrHan ¢ yactoton 2,4 k', reHepupyemblin
BbICOKOYACTOTHbLIM M3fydaTenem chyLleHHbIM B Boay ¢ 6opTta Mpbuca.

YTpom 18 ceHTsI0psi B Te4eHne ogHOro Yyaca Bonuaun nnatgopmel Monmknak permctpupoBanoch
noBbilEeHNe YPOBHSA wwmpokononocHoro (1 Mu-10 klMy) akyctudeckoro wyma. Ha Puc. 3.20
npusBegeHa coHorpamma G(f,t) AaHHbIX pe3ynbtaToB And Todkm a.5. Ha Puc. 3.20 Takxe
npuBeaeHbl coHorpaMmbl G(f,f) CUHXPOHHBIX aKyCTUYECKUX M3MEPEHUI, BbIMOMHEHHLIX B TOYKAX
a.5 n a4 Bo Bpems neperpy3kun HedpTn. CoHorpammbl G(f,f) Ha Puc. 3.21 nokasbiBaloT
N3MEHEHMS YPOBHEW aKyCTUYECKMX LLYMOB B TOYKax a.4 1 a.5 BO BpeMsi neperpysku HedTu 1 BO
BpeMms nocriegyroLLero nepemeLleHms cyqos obecneyeHus.

Bo BpeMda neperpysku He(‘bTVI coesepuwanncb cneayrwme oCHoBHblE nepemMeLlleHnda CyaoB:

09:11 -  CyaHo Mucc Cubun npubnuannocs K Mpbucy (HaxogsweMycst Ha SiKope B TOYKe i.4).

12:51 - Llenouka neperpyxawwmx HeddTb TaHKEpOB Oblfla OpMEHTMpPOBaHa Ha ceeep OT
OOHOSIKOPHOro nNpuyana.

13:19 -  CygHo Mucc Cubun nepemellaeTtcs K nnatgpopme Monuvknak.

CoHorpammbl Ha Puc. 3.22 xapakTepusyloT U3MEHEHMS YPOBHS aKyCTMYECKUX LUYMOB Ha
nocnegHnx craguax neperpyskm Hedptn. CUHXPOHHbIE OaHHbIE PErNCTPUPOBANUCL ANs TOYek
a.1, a.2, a.4 n a.5, a coHorpammbl G(f,f) NOCTPOEHbI C UCMOMb30BAHNEM LLUMPOKONOSTOCHOM (1
Mu-10 kly) n yakononocHon (1-2500 My 1 1-500 My) wkan 4YacToT.

! NanHas uenouka CYHOOB COCTOsiINIa M3 OAHOSIKOPHOro npudana, nnaByyvero HedptexpaHunmwa Oxa,
TaHkepa [lpumopbe w 6Gykcupa Cmum CaxanuH, KOTOpbIi obecneynmBaeT NPOCTPAHCTBEHHYHO
cTabunusauyuio BCen LenoYyku.
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Gi(f,t), 17.09.2002

w1-A a.2-aA a.5-A dB re 1 mkDI'a /Hz
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PucyHok 3.17 - CoHorpammbl G(f,t) akyCTU4ECKUX LLYMOB, CUHXPOHHO
3aperMcTpMpoBaHHbIX B Toukax a.1, a.2 n a.5 (c noMoLbi0 aHanoroBbIX
pagmorngpoakycTnyeckux oyes) 17 ceHTAOpa 2002 r.
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G(f,t), 17-18.09.2002

a.1-D a.2-A a.5-A dB re 1 mkPa%Hz
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PucyHok 3.18 - CoHorpammbl G(f,t) akyCTU4ECKUX LLYMOB, CUHXPOHHO
3aperMcTpMpoBaHHbIX B ToYKax a.1, a.2 n a.5 (c nomMoLlbI0 aHanoroBbIX U UNUGPOBLIX
papuorngpoakyctuyeckmx oyes) 17-18 ceHTabpsa 2002 r.
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GA(I.L). 18.09.2002
a.S-A a.d A dB re 1 mkPu’ e
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PucyHok 3.19 - CoHorpammsbl G(f,t) n cnektpbl G(f) akycTU4ECKMX LUYMOB, CUHXPOHHO
3aperMcTpupoBaHHbIX B TOYKax a.1, a.2, a.4 n a.5 (c noMmowWw b aHaNoroBbIX U LUPPOBLIX
paauornapoakyctuyeckmx oyes) 18 ceHTa6psa 2002 r.
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G(L,t), 18.09.2002
a5 A dB re 1 mkPa /Hz
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G(f,t), 18.09.2002

as- A a.4-A dB re 1 mkPa /Hz
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(b.) f. Hz

PucyHok 3.20 - CoHorpammbl G(f,t) akyCTU4ECKUX LLYMOB, CUHXPOHHO
3aperMcTpMpoBaHHbIX B TOYKax a.4 u a.5 (c noMmoLlbIo aHanoroBbIX
papuorngpoakyctuyeckmx oyes) 18 ceHTa6psa 2002 r.
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G(Lt), 18.09.2002
a5A adA dB re 1 mkPa /Hz
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PucyHok 3.21 - CoHorpammbl G(f,t) akyCTU4ECKNX LUYMOB, CUHXPOHHO
3aperncTpMpoBaHHbIX B TOYKax a.4 n a.5 (c noMoLbo aHanorosbIX U LMGPOBLIX
paanornapoakyctuyeckux oyes) 18 ceHtabpsa 2002 r.
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G(t), 18.09.2002
a.5-A a.d-A dB re 1 mkPa /Hz
% : s -110
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G(f.t), 18.09.2002
Gy a2-A as.A dB re 1 mkPa /Hz
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PucyHok 3.22 - CoHorpammbl G(f,f) akyCTU4ECKUX LLYMOB, CUHXPOHHO
3aperMcTpMpoBaHHbIX B ToYkax a.1, a.2, a.4 u a.5 (c nomowbIo aHanoroBbIX
1 undpoBbIX paguornapoakycTuyeckux oyen) 18 ceHtsabpa 2002 r.
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MNMokasaHHble Ha Puc.3.23 - 3.25 coHorpammbl G(f,f) COOTBETCTBYIOT U3MEPEHUSIM aKyCTUYECKMX
LYMOB Npu OTxXoAde TaHkepa [lpumopbe. B TeyeHue 3TOro BpeMeHW HaxoasLmnecs BOKPYr
nnatgopmbl Monuknak cyaa obecnedeHuss NpuUHUManu akTMBHOE yyYacTue B 3TUX onepaumsix.
Bbinn 3apernctpupoBaHbl criegyowme nepemelteHns cyaos (18 ceHtsbps 2003 r):

15:11 -  TaHkep lNpumopbe oTxoauT oT Oxu.

15:16 -  HewmsBecTHOe cygHO npubnwmkaeTcsa K nnatdopme Monuknak ¢ cesepa.

15:19 -  HemsBecTHOE CyaHO NPOXOAUT K BOCTOKY OT nnaTtdopmbl Monumknak.

15:26 - HemnsBecTHOe cyaHo npubnmkaeTcs k Oxe.

17:08 -  CygHo Tpuac HaunHaeT gsuratbes oT nnatgopmbl Monumknak k Oxe.

17:38 -  CygHo Mucc Cubun npnbnuxaeTcs K cTosiweMy Ha skope Mpbucy.

19:47 - Moropa yxyawaeTcs, AyeT BOCTOYHbIN BETEP M BONIHEHME MOps gocTuraeT 3 6annos

no wkane bodgoprTa.

Beuepom 19 ceHTs6psa noroga Havana yxygwartbes, B 18:00 nogyn CUNbHbIA HOro-BOCTOYHbIN
BETEP M Hayanocb oOpylleHMe MOBEPXHOCTHbIX BOMH («Oapawwkuy), B 19:35 ckopocTb BeTpa
npesbicuna 15 m/c. Ha Puc. 3.26 - 3.28 npuBeaeHbl pesynbTatbl USMEPEHNA YPOBHEN POHOBLIX
LYMOB, 3aperncTpmpoBaHHbIX B Touke a.1 mexay 19 n 20 ceHtabpsa. Ha cnektpax G(f) Ha Puc.
3.27 nokasaHbl crekTpasnbHble YpOBHM 3TOrO LlyMa Ha HU3KUX YacToTax, Hanpumep, B 22:52
YPOBEHb Y3KOMOSOCHOro Wyma Ha Yyactote ~28 'y goctur 95 b, a B 20:20 n B 20:55 ypoBeHb
wyma npesbiwan 100 gb. Ha Puc. 3.28 nokasaHo, 4To B 02:40 pe3ko BO3POC yPOBEHD LyMa Ha
yacTtoTax Hmxke 60 Ny, Ho B 03:15 cpeadHWIn ypOBEHDb LLUMPOKOMNONOCHOrO OOHOBOrO LWyMa cTan
yMEHbLLATLCS 2.

3.2 AHanus namepeHumn poHOBOro wyma B Touke a.0

OpgHon un3 uenen nporpammbl uccnegoBaHun 2002 r. B 30oHe 3anuBa [MUnNbTyH ABNANOCH
nposefeHne MamepeHun oHOBOIO YPOBHS LWyMa B Touke a.0, KoTopasi Haxo4uUTCs Ha HOXKHOWM
rpaHuue parnoHa Opgonty, B kotopom B 2001 rogy Obinn npoBedeHbl CeWCMUYeECKune
nccnenoBaHus. K coxaneHuto, Nnpu yCTaHOBKE aHanoroBoro paguorngpoakyctnyeckoro oys B
Touke a.0 oH Obin MOBpPeXAeH W 3anuT BOAOW Nocrne nepefayvn AaHHbIX NpubnmnsnTensHO B
TeyeHne ogHoro 4Yaca. Ha Puc. 3.29 n 3.30 nokasaHbl coHorpammbl G(f,t) n cnektpbl G(f)
aKyCTUYECKMX LLIYMOB, CUHXPOHHO M3MEepPEHHbIX B Tovkax a.0 n a.1. B Te4yeHne aToro BpemeHu
cyaHo Mpbuc nepemelanocb oT Toukn a.0 K AKOpHOW CTOosIHKe BONM3M nnatdgopmbl Monuknak.
Taknm obpasom, ans Toukn a.0 He OblNM KOPPEKTHO N3MEPEHBI POHOBLIE LUYMbI.

52 Takue BbICOKME CnekTpalibHble 3Ha4Y€HUA Ha HU3KUX HaCTOTaxX MOryT ABNATbLCA crnencrtesnemM BITUAHUA
NOTOKa Ha FVI,CI,pO(bOH M ero nogBecky, pamMa Takke MOXeT ObITb CMeLleHa TeYEHNEM. HpM yXyaweHun
NorogHbIX ycnosvu7| BO3pacTaeT BePOATHOCTb BOSHMKHOBEHUA 3TUX SABMEHNN.
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G(f,t), 18.09.2002

2
a.5-A a.d-A dB re 1 mkPa /Hz
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PucyHok 3.23 - CoHorpammsbl G(f,t) akycTU4eCKUX LYMOB, CUHXPOHHO
3apernctpupoBaHHbIX B TO4YKax a.4 1 a.5 (c nomoL b0 aHanorosbIX U
umdpoBbIX paguornapoakyctmiyeckux oyeB) 18 ceHTsabpsa 2002 r.
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G(f,1), 18.09.2002
a.l-A a2-A a.5-A dB re 1 mkPa /Hz
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PucyHok 3.24 - CoHorpammbl G(f,f) akyCTU4ECKUX LLYMOB, CUHXPOHHO

3aperMcTpMpoBaHHbIX B ToUKax a.1, a.2 n a.5 (c noMoLbo aHanoroBbIX
1 undpoBbIX paguornapoakycTuyeckux oyes) 18 ceHTabpsa 2002 r.

UTT/c03-aug-2297/tr. JD, ed. YG, 1T/8/29/03 61



G(f.t), 18.09.2002
al-D a2A a5 A dB re 1 mkPa’/Hz
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PucyHok 3.25 - CoHorpammbl G(f,t) akycTU4ECKNX LUYMOB, CUHXPOHHO
3aperMcTpMpoBaHHbIX B TOYKax a.1, a.2 n a.5 (c noMoLbI0 aHanoroBbIX U
undpoBbLIX paguornapoakycTtmiyeckux oyen) 18 ceHTsabpsa 2002 r.
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G(f,t) 19.09.2002, a.1 -D

dBre 1 mkPa’Ilz
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PucyHok 3.26 - CoHorpammbl G(f,t) hboHOBOro wyma, 3aperucTpMpoBaHHOIo B TOYKe a.1
(c nomowbro udpoBoro paguornapoakycrTuyeckoro oys) 19 ceHrabpsa 2002 r.
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PucyHok 3.27 - CnekTtpbl G(f) hoHOBOro wyma, 3apermcTpmpoBaHHOro B To4ke a.1 (c

NOMoOLLLI0 aHaNoOroBoro paguornapoakyctmyeckoro 6ys) 19 ceHra6psa 2002 r.
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PucyHok 3.28 - CoHorpammbl G(f,t) n cnektpbl G(f) doHoBoro wyma,
3aperMcTpmpoBaHHOro B Touke a.1 (¢ nomMoubio uucppoBoro
paguornapoakycTuyeckoro bys) 20 ceHTadpsa 2002 r.
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G{§1), 19.09.2002

dB re 1 mkPa’/Hz
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PucyHok 3.29 - CoHorpammbl G(f,t) cooHOoBOro lWymMa, CUHXPOHHO

3aperMcTpMpoBaHHOro B To4ykax a.0 u a.1 (c nomMoLwbI0 aHaNnoroBbIX
1 undpoBbIX paguornapoakycTuyeckux oyen) 19 ceHtsabpa 2002 r.
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PucyHok 3.30 - Cnektpbl G(f) hoHOBOro wyma, 3apermcTpMpoBaHHOro
B To4YKax a.0 n a.1 (c NoOMOLLbI aHaNoroBbIX U LUMPPOBLIX
pagnoruapoakyctuieckux oyes) 19 ceHTabpsa 2002 r.
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4 AHanu3 aKkycTM4YeCKux AaHHbIX ANA akBaToOpuK, npunerawoLlen K sanusy Yameo

B paHHOM pasgene onucbiBalOTCA pes3ynbTaTbl CMEKTpanbHOrO M BPEMEHHOrNo aHanu3a
N3MEPEHMN aHTPOMOreHHbIX M (POHOBBLIX LWYMOB, MPOBEAEHHbIX BOMM3M OT crneumanbHO
OpraHM30BaHHOIO npuyana BO BpeMs BbIrPy3kM Ha Hero obopyaoBaHusi, OOCTaBMEHHOrO Ha
Oapxxax QOnsi CcTpouTenbCTBa M oOpraHuM3aumm OypoBow nnowagkn Yameo. Kpome TOro,
aKyCTU4eckne Mu3MepeHus MnpoBOAMMUCE Ha aKyCTUYeCKoW Tpacce, npocTupatrolenca oT
NpuBpeKHOro panoHa BbIrpy3ku B HYaBo 4O HOXKHOMO panoHa KOPMIIEHUS CEPbIX KUTOB.

Ha Puc. 4.1 npuBegeHa kapTa panioHa uccregoBaHui ¢ ykasaHueMm Toudek (b.1, b.2 u b.3), B
KOTOpbIX YCTaHaBNMBanucb paguorngpoakyctmyeckue byn. Ha kapTe Takke nokasaHa TOYka, B
KOTOpoW cyaHo Upbuc CTOSANo Ha siIkope BO BpeMs NpoBeAEHNS akyCTUYeCKUX UccrneoBaHui.
B Tabnuue 4.1 npuBegeHbl KoopauHaTbl W MyOMHbI MOpPA B TOYKax MOCTaHOBKMU
paguornapoakyctudeckmx byes. [ins kaxgoro 6ysa ykasaHbl AaTbl Ha4ana u KoHua ero paboThbl.

Ne Darta Pagunornapoakyctu- LUinpoTa DonroTa ny6buHa
Yyeckum bym
Hauyano KoHel, # Tun @ F(MIu) (m)
1121.09.02 23.09.02 | b.1  ARB @ 172,400 52°27'00" 143°19'30" 12,5
21.09.02 23.09.02 | b1 D16 | 166,775 C.LL. B.A.
2 ]121.09.02  23.09.02 | b.2 ARB | 176,650 52°47'40" 143722'30" 12,5
21.09.02  23.09.02 | b.2 D16 | 166,125 C.LL. B.A.
3| 21.09.02 23.09.02 | b.3 ARB | 177,300 52°21'00" 143°26'30" 22,5
C.Lu. B.A.

Ta6nuua 4.1 - laTbl NpoBegeHUA aKyCTUYECKMX U3MEePEeHUN U XapaKTePUCTUKN TOYEK, B
KOTOPbIX ObINM yCTaHOBMNEHbI MOHUTOPUHIOBbIE paauornapoakycTuyeckme oym

B gaHHOM paiioHe noTeHuuanbHbIMU UCTOYHMKAMU aHTPOMNOMEHHbIX LYMOB SIBMASIUCD:

e CrpouTtenbHble paboTbl Ha Gepery m pabota mMexaHmamoB OOecrneuvMBaloLUX BbIFPY3KY
obopynoBaHusa Ha beper.

e [lpon3BoacCTBEHHbIE ONEpaLMK CBSA3aHHbIE C NEPErpy3kon Ha NUPC, OPraHU30BaHHbIN NyTEM
nputonnennsa ogHon n3 6apx (B), obopynoBaHusa ¢ NpuULLIBAapTOBAHHBIX K HEMY IPy30BbIX
Gapx.

e MexaHu3mbl paboTatoLLme Ha rpy3oBbix Bapxax, CTOALWMX B AaHHOM panoHe Ha sikope.

e bBykcupbl 1 cyga TexHudeckoro obecnevenuns (Mpbuc v Tpuac)

e HuskouacTtoTHbIn (HY) n BbicokoyacToTHbIM (BY) (Puc. 1.7) nanyyatenu, Haxogsawmecs Ha
BopTy cTOALWEro Ha sikope cygHa Mpbuc. 3Tn uanyyatenu NpUMEHANUCb AN KOHTpons
pabotbl 6yeB U uccnegoBaHMM MNOTepb MNPU pacnpocTpaHeHue 3ByKa BOOMb 3aJaHHOM

aKyCTMUYeCKOM TpaccChl.
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PucyHok 4.1 - KapTa panoHa nuccnegoBaHum ¢ ykasaHmem touek (b.1,b.2un b.3), B
KOTOPbIX O6b15IN YyCTaHOBMEHbLI paauorMapoakycTuyeckux 6ym m Haxoamnucob
noTeHUunanbHble UICTOYHMKN aHTPONOreHHbIX WYMOB (neperpy3so4yHas 6apxa B Yamso (B),

Tpuac v Up6uc).

MoctaHoBka paguorngpoakyctnyeckux 6OyeB Obina 3aBepweHa B 11:08 21 ceHTAbpS.
AKyCTUYECKMe faHHble MOCTynawLmne ¢ 3TuX ByeB NpakTUYECKM HENPEPBLIBHO 3anMCbiBanvcb B
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nepmog ¢ 21 no 23 centabpa 2002 r. B Ttoukax b.1 n b.2 rmgpoakyctnyeckme 6yn 6binm
yCTaHOBMNEHbl Napamu (0OWH aHanoroBebin, oauH undposon). Lindposbie dyn obecneynsanu
BbICOKOKa4YeCTBEHHbIE N3MEepPEHUs B YacTOTHOM aAnanasoHe ot 1 'y o 2,6 kl'u, a aHanorosble —
or 10lMy po 10kly. B Touyke b.3 ObIT  ycTaHOBMEH TOMbKO  aHAasIOroBLIN
paguorngpoakyctuieckmin 6y, aTto 6bino cBA3aHO ¢ GonblWKMM paccTodHneM (8 KM) OT 3Tomn
TOUKM [0 Mpbuca®™, KoTopbll SIBASNCS EAWHCTBEHHbIM PaaMONPUEMHLIM MOCTOM  AnS
paguornapoakyctudeckmx 6yes, NpuU4eM HafeXHble akyCTUYecKne WM3MepeHus B Toudke b.3,
npoussoaunnuce npn UM pexunme paguonpuemHuka, T1.e. B ananasoHe 10y - 5 kly. Kpome
TOro, cpasy e nocrie NoCTaHOBKM 3TOro 6ys B ero curHane Ha yactoTtax cBbiwe 2 Ky 6b1nu
3aMeyeHbl MapasuTHble 3JNEeKTPUYECKMEe MOMEXWN; OAHAaKO OHWU He BAUANM Ha KadecTBO
namepeHun Ha bonee HM3kMx vacrortax, a 01:00 23 ceHTAOPS OHM NPAKTUYECKM UCHESNN.

0

td

10 .1 b.2

Cny6uHa, m
N
o
|

Axkopb Mpbuca

30 rrrrrrrrrrrr1r1r11I1r1r1r1r1rrrrrrrrrrrrrrr T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

PacctosiHue, KM

PucyHok 4.2 - BatumeTpunyeckum npochunb B panoHe aKyCTUYECKMX UccnenoBaHUm ¢
yKaszaHMeM ToYeK NoCTaHOBKU paauornapoakyctuyeckux oyes (b.1, b.2 n b.5) n akopHon
CTOsIHKM cyaHa Mpbuc.

Ha Puc. 4.2 npuBegeHbl 6aTumeTpuyeckme gaHHble ans npoduns oT Toukm b.1 go Toukm b.3,
NoNy4YeHHbIe C MOMOLLbIO LUTATHOrO axonoTa cyaHa Mpbuc **.

N3-3a psiga npobnem, cBA3aHHbLIX C OpraHvM3auven nepegayn paguonpueMHUKOB paboTaBLymX
Ha MNunbTyHCKOM Masike,, Ha 6opTy Mpbuca B nepmnoa 06CyKaaeMbIX aKyCTUYECKUX N3MEPEHUN
(c 10:24 21 ceHTa6psa no 16:00 23 ceHTsA0psi) ObINO TONMBKO YeThipe pPaavoNpUEMHUKA.
MockonbKy B MOpe Oblnn yCTaHOBMEHbI NSATb paanornapoakycTnyeckmx byes, To akycTuyeckme
N3MepeHMs MpoBOAWNUCL TakMM ob6pa3oMm, 4YTOObl B pasHble MHTepBamnbl BpPeMEHU
3an1cbIBanuncb pasnnyHble KOMOMHAUMK paanornapoakycTuyeckmx oyes.

%3 Upbuc ctoan Ha gkope Mexagy Toukamu b.1 un b.2 gns obecnedeHusa crabunbHoro npuema

agmocMrHanoB OT UMEPOBbLIX PaaMorMapoakycTmyecknx 6yes, yCTaHOBMEHHbIX B 3TUX TOYKaXx.
* IamepeHHble 3HauYeHUs rnybuHbl coctaBnanu: Todka b.1 - 12,5 m; Touka b.2 - 12,5 m; Touka b.3 -
22,5 M; MeCTO sIKOpHOW CTOsIHKM Mpbuca - 18 m.
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G(Lt), 21.09.2002

b2

2
G(D), dB re 1 mkPa/Hz, 21.09.2002, 11:42 (b.1,b2,b3))
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G, dB re 1 mkPa'Hz, 21.09.2002, 12:05 (b.1,b2,b3))
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PucyHok 4.3 - CoHorpammbl G(f,t) n cnektpbl G(f) aHTponoreHHOro akyctu4eckoro wyma,
3aperucTpmMpoBaHHOro B Toukax b.1, b.2 u b.3 (c nomow b aHaNoroBbIX
pagnorunapoakycTtuieckux oyes) 21 ceHTabpsa 2002 r.

Ha Puc. 4.3 nokasaHbl coHorpammbl G(f,t) n cnektpbl G(f), cooTBEeTCTBYHOLME CUHXPOHHLIM
aKyCTUYECKUM N3MepeHUsM, npoBeAeHHbIM C NMOMOLLIbIO Tpex aHanoroBbIX
paguornapoakyCcTuiecknx GyeB, YCTaHOBIEHHbIX B Tovkax b.1, b.2 n b.3, Bo Bpemsa apmxeHus
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Upbuca oT TOYKM b.3 K MECTY CBOEN SIKOPHOW CTOSIHKM.

Bo BTOpOVI nonosuHe aHs 21 CeHTFl6pF| noroda npofosrkana yxyawaTtbCa:

12:30 - BonHeHue mops 5 6annos no wkane bodopra.

16:00 - BonHeHne mopsa ycunuaetca o 6 6annos (wTopm), nopbiBbl BeTpa 4o 25 m/c,
CKOpOCTb TeyeHnsa Bo3ne Mpbuca 1,4 yana.

21:05 - Havancsa cunbHbIn goXOb.

21:43 - Hoxab n BeTep 15 m/c, nopbiBbl A0 18 m/c.

Ha Puc. 4.4 npuBeneHbl coHorpammbl G(f,t) akyCTMYECKMX LUYMOB CUMHXPOHHO U3MEPEHHbIX B
Todkax b.1 u b.2 c nomowpb UUPpPoBLIX OyeB BO BpPeEMs OMNUCAHHOIO YXyALUEeHWUs
rmgpomeTeopornorndyeckmnx ycnosun. B 17:20 npekpatun paboTy HeMaeHTUUUMPOBAHHbLIN
MEXaHu3M, KOTOpbl FeHepupoBasn Y3KOMOSNOCHbIN  HWU3KOYACTOTHBIN  LUYM  CUMHXPOHHO
Habnogaembin B 06enx To4kax, HO UCTOYHUK 3TUX LWIYMOB Obin 6nvke K Touke b.1, 4em K Touke
b.2. TlpuBegeHHble Ha Puc. 4.5 cnektpbl G(f) KONNMYECTBEHHO XapaKTEPU3YIOT YPOBHMU
N3MEPEHHbIX LUYMOB BO BpeMsl paboTbl aToro mexaHuama (Puc. 4.5: 12:46 n 17:12). B Touke b.1
YPOBEHb M3MEPEHHOro Y3KOMOJSIOCHOro wyma Ha 4actote ~30 Iy npesbiwan 105 b oTH.
1 mkMa?u, a B Touke b.2 — 93 b oTH. 1 mkMa?/Tw. MpyvmepHo B 17:20 faHHOE YCTPOMCTBO
npekpatuno paboTy, N ypoBeHb perncrpupyemoro B obemx Toudkax wyma (Puc. 4.5: 17:36)
noHuauncst Ao 75 a6 otH. 1 mkMa?/Tu. B 20:31 B cnektpax G(f) 3aMeTeH LUyM, reHepupyeMmbilii
HEN3BECTHbIM CTaUMOHapPHbIM WUCTOYHMKOM, KOTOpbiM pabotan ¢ 20:15 pgo 20:50. padwmk
cnektpa G(f) Ha Puc. 4.5, NOCTPOEHHbIN C BbLICOKMM paspelleHnemM CHOBa MnokasbliBaeT
OTMeYeHHbI paHee®®, MUHUMYM CneKTparnbHOI NNOTHOCTY B AnanasoHe 20-100 Iu.

** Heo6XxoaMMO OTMETUTb, YTO Ha MPEACTaBMeHHble Ha 3TUX COHOrpaMMax W CreKTpax AaHHble MOryT
OKasblBaTb BNMSIHME TPU BO3MOXHbIX 3dodpekTa. [aHHble MOryT OTCYTCTBOBaThb (MokasbiBaeTcs Ha
coHorpammMe Genoii NMHWEN) WM noABepraTbCs BO3OEWCTBUIO paguornoMex (rokasbiBaeTcs NMHUEN
BbICOKOM amnnuTyapbl), U TO U Apyroe OKasblBaeT BIUSHWE HA BCe 4acToTbl. Bbicokve cnekTparbHble
MAOTHOCTU Ha HU3KMX YacToTax MOryT SIBMATbLCA BO3OEUCTBMEM Ha rMAPOQIOH LIYMOB 06TekaHusi. Takoi
LUIYM MMEET TeHAEHLUMIO K BO3PACTaHUIO NMPU YXYALUEHUN NMOTOAHbLIX YCIIOBWNA.
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G(f,t), 21.09.2002
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PucyHok 4.4 - CoHorpammbl G(f,t) OHOBbIX LUYMOB, CUHXPOHHO 3apermcTpMpOBaHHbIX B
Toukax b.1 n b.2 (c nomowbro UMPpPOBLIX pagnornapoaKkycTuYeckmux oyes)
21 ceHTAbOpsa 2002 r.
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G, dB re 1 mkPa“/Hz, 21.09.2002
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PucyHok 4.5 - Cnektpbl G(f) hOHOBLIX LUYMOB, 3apermcTpupoBaHHbIX B Toukax b.1 n b.2
(c nomowbio UM poBLIX paguornapoakycTuyeckux 6yes) 21 ceHTadpa 2002 r.
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. G(f), dB re 1 mkPa /Hz, 21.09.2002 (2 min)
1004

987
96
94
9
905
887 :

8614

847 i

szfﬂl

b.1,12:34 - ——---
b.2,12:34 -—-—- -

! ‘ b.1, 16:40
! b.2, 16:40

R

b .

68; S .
AN
64_

047 144 250 37 4927 608 723 830 955 1080 1244 1309 1552 1708 1861 2017 2170 1324 2479
I, Hz

PucyHok 4.6- Cnektpbl G(f) hOHOBLIX LLYMOB, 3aperMcTpupoBaHHbIX B Toukax b.1 n b.2 (c
nomoLbio LM poBbIX paguorngpoakycTuyeckux oyes) 21 ceHTsa6pa 2002 r.
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PucyHok 4.7 CoHorpammbl G(f,t) n cnektpbl G(f) hpoHOBBLIX LLYMOB, 3aperncTpupoBaHHbIX

B Touykax b.1 u b.2 (c noMoLwbI0 aHanNoroBbIX pagMornapoakycTM4ecknx oyes)
21 ceHTAOpA 2002 r.
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G(f,1), 22.09.2002

b.1-A b.2-A dB re 1 mkPa’/Hz
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PucyHok 4.8 - CoHorpammbl G(f,t) akyCTU4ECKUX LUYMOB, CUHXPOHHO
3apermMcTpmpoBaHHbIX B Tovkax b.1, b.2 n b.3 (¢ nomoLb0 aHanoroBbIX
paanornapoakycTuyeckux oyes) 22 ceHTAa6pa 2002 r.

UTT/c03-aug-2297/tr. JD, ed. YG, 1T/8/29/03 77



G(E), 22-23.09.2002
b2-D b.1-D dB re 1 mkPa /Hz
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PucyHok 4.9 - CoHorpammbl G(f,t) aHTpoOnoreHHbIX LWWYMOB, CAHXPOHHO
3aperucTpmpoBaHHbIX B ToYkax b.1 u b.2 (c noMmouwbio ungpoBbLIX
paguorngpoakycTuyeckux oyes) 22-23 ceHTa6ps 2002 r.

MpuBepeHHble Ha Puc. 4.6 cnektpbl G(f) nokasbiBalOT MOBLILLEHNE YPOBHS aKyCTUYECKOro
Wwyma, 3aperMcTpupoBaHHOrO Ha 3TOM CpPaBHUTENbHO MESIKOBOAHOM Yy4acTke Lwernbda BO
Bpems wropma. B 12:34 BonHeHue mopsa gocturano 5-6 6annos no wkane bodopTta, Kk 16:40
Havarncs LTOPM CO CKOPOCTbio BeTpa cBbiwe 20 m/c n nopbiBamn o 25 m/c. Ha Puc. 4.6
MoKasaHo, YTO YPOBHWM (HOHOBOrO LWyma B 06enx TOYKax BbIPOBHSMMCH M NpEeBbIanu YpOBHM
AHTPOMOreHHbIX LUMPOKOMOSOCHbIX WYMOB Ha ~2 ab B Touke b.1, n 6onee yem Ha 4 ob B Touke
b.2. Ha yacTtoTtax 6onbwe 1,8 kKl'y ypoBeHb WyMa B Touke b.2 6bIn Bbiwe, Yem B Todke b.1 B
cBsA3n ¢ Gonbluen BbICOTOM CO34aBaeMbIX CEBEPO-3anagHbIM BETPOM MOBEPXHOCTHbIX BOSIH B
Touke b.2. Ha Puc. 4.7 npuBeaeHbl coHorpammbl G(f,t) n cnektpbl G(f) akyCTU4ECKMX LUYMOB,
CUHXPOHHO 3aperMcTpMpoBaHHbIX B Todkax b.1 u b.2 ¢ nomouwlbio aHanoroBbix 6yeB (B
ananasoHe 10Ty - 5«kly). B 15:56 cnektpbl G(f) cooTBeTCTBOBaNM LUTOPMOBOW Mnoroge u
ckopocTn BeTpa cebiwe 20 m/c, B 21:08 wtopmoBasi noroga codetanacb C CUMbHBIM JOXAEM.
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[aHHble cnekTpbl G(f) nokasbiBalOT, YTO BO Bpems cuibHoro goxasa (Puc. 4.7: 21:08), ypoBHM
WwymMa Ha YactoTtax cebiwe 1 kMY 6binn paBHbiMKn B 06enx Toukax. B Touke b.2 B nepuopg ¢ 15:56
00 21:08 ypoBeHb cnekTpanbHOM NNOTHOCTM LWyMa Bblpoc 6onee yem Ha 5 ab.

Ha Puc. 4.8 n 4.9 npueegeHbl coHorpammbl G(f,f), COOTBETCTBYIOLLME aKyCTUYECKUM
n3MepeHuaM, npoBedeHHbiIM 22-23 ceHTAbpss B Todkax b.1, b.2 u b.3. 22 ceHTabpsa
Habnoganucb cnegywolwme  rMapoMeTeoporniormyeckMe  ycrnoBus U NPOU3BOACTBEHHbIE
onepaummn®®:

00:15 - [oxab KOHYMICS, CKOPOCTb BETPA yMeHbLIMAach 4o 15 m/c n He6o ouncTunocs.

03:55-  CHoa Havancs Ooxab.

07:08 - Hwuskas obnayHoCTb, BoNHeHue Mopsi 4 6anna no bodopTy, BOMHbI ¢ Genbimu
bapawkamu.

09:00 - 10:30 - TON pns oueHKM NOTepb MpU pacnpoCTpaHeHWW 3ByKa B AAHHOM paloHe
NpoOBEN 3KCMEPUMEHT C TOHAsNbHbIMW  aKYCTUYECKUMW CUTrHanamu, KoTopble
reHepupoBanucb ¢ nomoubio BY- mnanyyatens cnyuweHHoro ¢ 6opTta Mpbuca Ha
rnyouHy 12 m.

11:57 -  CkopocTb TedeHuss B MecTe HaxoxaeHus Mpbuca coctasnset 0,5 y3na.

13:20- [lo M™mepe ynydweHWs norogbl Hadanacb akTMBHas  NMpoM3BOACTBEHHAas
OeaTenbHOCTb.

13:30 -  Havanu gBuratbcsa BGyKCMpbl C LEnbio NOCTAaHOBKM OAHOM M3 BapX K neperpy3ovHomn
Gapxxe - nupcy.

14:00 - 2 Gykcupa nepemelatoT 6apxy Kk 6epery n nogBogaT ee K neperpysodHon Gapxe. C

9TOro MOMeEHTa aHTPONOreHHble WyMbl HENPEPbLIBHO PErMCTPUPOBASIMCh B TOYKaxX b.1
n b.2, nepunoanydyeckn perncTtpupoBaniMCb LWYyMbl, TeHEpPpUpyemMble TAXEIbIM

obopygoBaHunemMm.

14:43 -  Bonbluon Bykcup gemxkeTcst OT 6apXxu B MoOpe.

14:47 -  Bykcup npoxoaunt mexay Mpbucom v TpeTben GapKoun.

14:50 -  Bykcup pasBopaudmBaeTcd Ha 180 rpagycoB n Bo3BpawaeTcsl kK 6epery ceBepHen
Upbuca.

14:53 -  Bykcup npoxoanTt ceBepHen BTopon 6apxu.

15:00 - HeGonbwon OGykcMp MeaneHHo noaBoAUT rpy3oByto GapxXy K nupcy. bonbliown
Oykcup octaHaBnuBaeTcs y 6apxu Ne2.

15:14 -  ManeHbkun Bykcup noaeen rpys3osyto 6apxky 1 K neperpysouvHon Hapke, OgHaKo,
pasrpy3ka 6apxm 0 ewle He 3aBepLueHa.

16:45 -  [loroga yny4ywunacbk, Ha NOBEPXHOCTU MOPS HET «bapallKoBY.

19:17 -  CkopocTb TeYeEHUsI B MeCTe HaxoxaeHuns Mpbuca coctaensieT 0,3 y3na.

21:40 -  Tpuac npubnwmxkaeTtca K Mpbucy.

23:01 - Tpuac BCTaeT Ha sIKOpb Heganeko ot Mpbuca.

Ha Puc. 4.10 noka3aHbl U3BMEHEHMS CNEKTPOB aKyCTUYECKUX LUYMOB, CUHXPOHHO M3MEPEHHbIX B
Toukax b.1 n b.2 Bo Bpemsi npoBeAeHUs onepauui CBA3aHHbIX C NOABOAOM U NpuU4anmBaHuem
rpysoeon 6apxu. lNpuBegeHHble Ha Puc. 4.11 n 4.12 coHorpammbl G(f,t) KONMYECTBEHHO
XapakTepusylT BpeMeHHbIE U3MEHEHUS aKyCTUYecKoro wyma B Todkax b.1 mn b.2. Bapnauyum
Hu3koyacTtoTHoro wyma (Puc. 4.11) yMeHbluMnMCb Npu 3aBeplueHnun paboT CBA3aHHbIX C
BbIrpy3kor obopynoBaHusa Ha 6eper (B 17:20), npn 3TOM ypPOBHb LUMPOKOMONIOCHOIO OOHOBOTO
wyma (Puc. 4.12) noHmsuncsa BCneacTBmMe ynydweHUst MOorogHbIX YCIOBUM U COOTBETCTBEHHO
YMEHbLUEHNST BbICOTblI MOBEPXHOCTHbIX BONH. B rpacdmkax G(fit) Ha Puc. 4.12 3ameTHa
cTtabunusauns ypoBHeW Lyma nocne okoH4YaHust paboyero gHs.

%% PaccTosiHre mexzay Vp61com 1 noTeHLmManbHbIMU UCTOYHUKAMW aHTPOMOrEHHBIX LYMOB (M3MepeHHoe
C nomoLLblo pagapa) coctaensano: 6apxa 1 - 3,5 mopckon munu, bykeup 1 - 3,6 mopckon munm, dykcump 2
- 4,3 mopckon munu, 6apxa 3 - 4,4 MOPCKON MUIN.
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Beuepom 22 ceHTAbpsa Tpuac nogowen kK MUpbucy c cesepa. CosgaBaembin Tpuacom
aKyCTU4eckun wym pernctpupoarncs HaumHasa ¢ 21:30 (Puc. 4.9). Ha Puc. 4.13 npuBeaeHsl
AaHHble, 3aperMcTpUpoBaHHbIE aHaNoroBbiM pagmorngpoakyctnyeckum dyem B Touke b.1 22-23
ceHTsI0pss (Ha yvactotax Hwxke 5kly). Ha Puc. 4.13 ana KoOnMMYECTBEHHOrO CpaBHEHMS
npvBeaeHbl CNeKTPbl aKyCTUYECKUX LUYMOB, M3MEPEHHbIX B To4Yke b.1 npu BonHeHun mops 4
6anna no wkane bodopTa (12:12), BO Bpemsi noaxoaa Tpuaca k Mpbucy (22:26) n npu HA3KOM
ypoBHM ¢hoHoBLIX WwymoB (Puc. 4.13: 23.09.2002, 05:06). lNpu BonHeHun mopsa 4 6anna no
BodopTty (HanpaeneHue BeTpa 270°, ckopocTb BeTpa 12-14 m/c) ypoBeHb (DOHOBbLIX LLUYMOB B
Touke b.1 (Puc. 4.13: 22.09.2002, 12:12) 6Gonee 4em Ha 12 b npeBbiwan YpPOBHU
LLUMPOKONMOJSIOCHBIX NMPOMbILWNEHHbIX WwWymoB (Puc. 4.13: 23.09.2002, 05:06). CoHorpamma G(f,t)
Ha Puc. 4.13 Takke nokasblBaeT, YTO MO Mepe YMEHbLUEHUS] BbICOTbl NMOBEPXHOCTHbLIX BOJSIH
YMEHbLLAKTCS YPOBHU, FEHEPUPYEMOrO MMWN aKyCTUYECKOrO LLyMa.
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G(f,1), 22.09.2002

b.2-D b.1-D dB re 1 mkPa’/Hz
1433 =110
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f, I1z
L10- G(D, dB re 1 mkPua™7Hx
b1, 14:47 ~———----
b2, 14:47 —————— S
b.l, 15:16
b2, 15:16
87 174 315 4SS S596 736 BT7 1043 1232 1420 1610 1799 1989 2178 2366 2556
110+
n06 20 38 56 T4 22 114 142 170 198 226 254 282 310 338 366 394 422 450 478
f, Hz
PucyHok 4.10 CoHorpammbl G(f,t) n cnekTpbl G(f) aHTPONOreHHbIX LWYMOB,

3apermcTpupoBaHHbIX B To4ukax b.1 u b.2(c nomowbro uncpoBbIX
paguorngpoakycTuyeckmx oyes) 22 ceHTA6psa 2002 r.
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G(Et), 22.09.2002
b.2-D b.1-D dB re 1 mkPa /Hz
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PucyHok 4.11 - CoHorpammsbi G(f,t) aHTPONOreHHbIX WYMOB, CAHXPOHHO
3aperucTpmpoBaHHbIX B ToYkax b.1 u b.2 (c noMmouwbio ungpoBbLIX
paguorngpoakycTnyeckux oyes) 22 ceHTA6ps 2002 r.
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GG t), 22.09.2002
b.2-D bi1-D dB re 1 mkPa /Hz
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f, Hz

PucyHok 4.12 - CoHorpammbl G(f,t) aHTpONoOreHHbIX WWyMOB, CUHXPOHHO
3apermcTpmpoBaHHbIX B To4kax b.1 u b.2 (c nomouwbio ungpoBbLIX
paguorngpoakycTnieckux oyes) 22 ceHTAOpa 2002 r.
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G(f,b), 22-23.09.2002
b.1-A dB re 1 mkPa’/Hz
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G(f), dB re 1 mkPa/Hz
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PucyHok 4.13 CoHorpammbl G(f,t) u cnekTpbl G(f) pOHOBBLIX N aHTPOMNOreHHbIX LWYMOB,
3aperMcTpupoBaHHbIX B To4ke b.1 (c noMoLybo aHanorosoro
paauornapoakyctTuyeckoro 6ys) 22-23 ceHTa6psa 2002 r.

M3 cpasHeHus cnektpoB G(f) npeactaBneHHbx Ha Puc. 4.13: paguorngpoakyctuyeckun byim
b.1-A; 23.09.2002, 05:06 n Puc. 4.7: paguorngpoakyctmyeckui 6yn b.1-A; 21.09.2002, 21:08,
BMAHO, YTO BO BpeMs LITOpMa C AOXAEM pasHuua B YPOBHSIX LUMPOKOMOSOCHbLIX LUYMOB Ha
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yactoTtax Bbiwe 1 k'Y coctaBnsaeTt 16-18 gb.

Cnektpbl G(f) npeactaBneHHble Ha Puc. 4.14 Konu4ecTBEHHO XapaKTepusyloT akycTudeckue
WYMbl, CWUHXPOHHO WM3MEpPeHHble B Todkax b.1 M b.2 ¢ nomowb UMDPPOBBLIX
paguorngpoakyctudeckmnx byes. 3tn namepeHus 6o1nm NnpoBeaeHsbl BO BpeMs nogxona Tpuaca
K Upbucy (Puc. 4.14: 22:20), B nepnoq BpEMEHN C HU3KUM YPOBHEM aHTPOMOreHHbIX LUIYMOB
(Puc. 4.14: 20:55), n B nepuoa, Korga craunmoHapHoe obopyaoBaHMe, reHEPUPOBAro LWYMbl C
BblpaXXeHHbIMW TOHaNbHbIMW KOMNOHeHTamu (Puc. 4.14: 02:06 n Puc. 4.9).

YTpom 23 ceHTs10ps noroga Gbinia TMxasi U CNoKoWHasi, Npu 3ToM Habnwoganuchb cnegyowme
NPOU3BOACTBEHHbIE Onepaumu:

03:15 - LTunb.

08:16 - Tpuac menneHHoO OBUraeTcsl C ceBepa Ha tor npubnuantensHo B 60 m oT Mpbuca.
CkopocTb TeyeHus coctaBngana 0,2 yana k cesepy ot Mpbuca.

08:20 - Tpuac obowen Ypbuc B 60 M 3a €ro KOPMOA.

08:31-  Tpuac npuyanun k nesomy 6opTy Mpbuca.

09:07 - Tpuac otowen oT Mpbuca n MeaneHHo OBUraeTcsi Ha ro-BOCTOK Kypcom 168°.

11:07 -  PaccrtosHue mexay Mpbucom n Tpuacom coctasnseT 11,6 MOPCKUX MUTb.

Ha Puc. 4.15 - 4.17 nokasaHbl coHorpammbl G(f,t) n cnektpbl G(f) akyCTU4ECKMX LUYMOB,
3aperucTpupoBaHHbIX NpU TUXOW noroge yTpoM 23 CeHTAOpSA C NOoMOLb  LndgpoBoro
pagvorngpoakycrtuyeckoro 6ya B Todke b.1. HauvHas npubnusmtensHo ¢ 08:00 Tpuac Havan
MaHeBpupoBaTb BOKpyr Mpbuca, n B 08:31 npuwsapTtoBarnca Kk ero neeomy 6opty. B 09:07
Tpuac otowen oT Mpbuca n HanpaBWCSA Ha Oro-BOCTOK MO ykazaHHOMY Ha Puc. 4.1 kypcy, B
10:15 Tpuac Haxogurics B 11,4 km oT Mpbuca, a B 10:35 B 15,5 kM. B cnektpax G(f) Ha Puc.
4.16 xopoLlo BblpaXkeHbl ABa TOHAIbHbBIX CUrHana ¢ Yactotamu npmbnuantensHo 410 n 735 Iy,
reHepupyemble yganswowmmcsa Tpuacom.

Ha Pwuc. 4.17 npusegeHbol coHorpammbl G(f,f) aKyCTU4EeCKMX LYMOB CUMHXPOHHO,
3aperncTpMpoBaHHbIX aHanoroBbiMM U UUMPOBBIMX pagmorngpoakycTnyeckummn byammn B
Toykax b.1, b.2 1 b.3 Bo Bpemst MaHeBpoOB 1 oTxoda Tpuaca. Ha Puc. 4.18 npuBogsaTcs CnekTpbl
G(f) ans pa3HblX MOMEHTOB BO BpeMsl oTxoAda Tpuaca, U OHU NO3BOSIAIOT OLEHUTL NOTEPU MNpuU
pacnpoCTpaHeHNn reHepupyemMoro Uv 3Byka B 3aBUCMMOCTM OT PacCTOAHMS.
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G(f). dBre 1 rnl;PaI/Hz, 22092002
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G(f), dB re 1 mkFPa /Hz, 22-23.09.2002
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f, Hz

PucyHok 4.14 - Cnektpbl G(f) hOHOBOro n aHTPONOreHHOro Wwyma, 3aperMcTpupoBaHHOro
B Toukax b.1 n b.2 (c nomoubio LMhpoBbLIX pagmornapoakycTuyecknx oyes)
22 ceHTAOpA 2002 r.
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G(f,1), 23.09.2002
b.2-D b.1-D dB re 1 mkP4a /Hz
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PucyHok 4.15 CoHorpammbl G(f,t) n cnekTpbl G(f) aHTPONOreHHbIX WYMOB,
3aperMcTpupoBaHHbIX B To4Kax b.1, n b.2 (c nomowbo UM poBbIX
paanornapoakyctTuyeckux 6yes) 23 ceHTA6pAa 2002 r.
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G(ft), b.1-D, 23.09.2002

dB re 1 mkPa’/Hz
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T, Hz

PucyHok 4.16 CoHorpammbl G(f,t) n cnekTpbl G(f) aHTPONOreHHbIX LWYMOB,
3apermcTpupoBaHHbIX B To4ke b.1 (¢ nomMoubio uucpposoro
paguorngpoakycTuuyeckoro bys) 23 ceHta6psa 2002 r.
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G(f,t), 23.09.2002

dB re 1 mkPa’/Hz
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PucyHok 4.17 - CoHorpammbl G(f,t) aHTpONOreHHbIX WYMOB, CAHXPOHHO
3aperMcTpupoBaHHbIX B Toukax b.1, b2 n b.3 (c nomowbIo aHanNoroBbIX U
uncpoBbLIX pagnorngpoakycTtuiecknx oyes) 23 ceHTa6psa 2002 r.
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G(D, dB re 1 mkPa’/Hz, 23.09.2002
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PucyHok 4.18 - Cnektpbl G(f) hOHOBOro n aHTPONOreHHOro Wwyma, 3aperMcTpupoBaHHOro
B Touykax b.1, b.2 n b.3 (c nomowbL0 aHanoroBbIX U LUPPOBLIX
pagnorugpoakycTtuiyeckmnx oyes) 23 ceHTaA6psa 2002 r.

Bo BTOopon nonoBuHe pHa 23 ceHTs0ps Habnoganack cregylowas npou3BoACcTBEHHas

OeATeNIbHOCTb:
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13:12-  C 6opTa Mpbuca cnylueH HeBorbLLOIi kaTep®’, KOTOPbI HaNPaBUICA B TOYKy b.2 Ans
noabemMa napbl akycTu4eckmx Oyes.

13:26 - MawwuHa Mpbuca paboTaeT Ha XONOCTOM XOAY.

13:28 -  Mpbuc Havan nogHUMaTb AKOPb.

13:40 -  Mpb6uc HanpaBunca K Touke b.2 co CKOpOCTbIO 2,2 y3na, 3a HUM cnegosan FapauvHr.
13:51 -  Mpbuc nogowwen K Touke b.2 1 noagrotoBuncsa K nogbemy Ha 6opT kaTepa MapauHr.
14:05 -  Vpbuc Havyan gBmxXeHne oT Toukmn b.2 k Touke b.1.

14:07 -  Vpbuc gBwxeTcst CO CKOPOCTLIO 4,4 yana.

14:15 -  Upbuc pBwxeTcst Co cKopocTbio 8,4 yana.

14:42 - MapauHr oBuxeTCcs K Touke b.1.

15:18 -  Mpb6uc npowwen Touky b.2 n aemxkeTtcd k Touke b.3 co ckopocThio 10,1 y3na.

15:35 - Upbuc aBuxeTca K Touke b.3 co ckopocThio 7,1 y3na.

15:58 -  [apguHr nogowen K aHanorosomy 6yto B Touke b.3.

Ha Pwuc. 4.19 npwusegeHbl cnektpbl G(f) wunniocTpupyrlowme akycTuyeckne curHansl,
reHepupyemble HY unanyyatenem (12:25, 25 'u) 1 ypoBeHb LWYMOB B 3TOM AuMarnas3oHe nocne
ero BblkntoveHus (13:26). Cnektpbl G(f) ana 13:26 cooTBETCTBYIOT Mepuody BpPeMEHU, Korga
asuratens Vpbuca pabotan, Ho ero BUMHT He Bpawancd. C 13:28 no 13:34 Mpbuc nogHuman
sakopb, 1 B 13:40 Mpbuc npmnbbin B Touky b.2 (Puc. 4.19: 13:40). Ha Pwuc. 4.20 npuBeaeHsbl
coHorpammbl G(f,t) u cnexktpbl G(f) aKyCTUYECKUX LUYMOB, CUHXPOHHO 3aperMcTpMpoOBaHHbIX B
Toukax b.1 m b.3 BO Bpems npoBegeHus 9TMx MaHeBpoB. Cnektpbl G(f) (Puc. 4.20:
paguormgpoakyctudeckne éym b.1-D n b.3-A; 13:31) nmeroT NnKM cnekTpanbHON NAOTHOCTM Ha
60, 80, 120 n 140 Nu. B 13:49 Npbuc nogowen k Touke b.2 (Puc. 4.20: 13:49).

CoHorpammbl G(f,t) nonydeHHble ¢ NOMOLLbIO paguorngpoakyctndeckoro 6ys b.1-D (Puc. 4.20)
nokasblBatoT, YTo B 11:43 ypoBeHb OTHOCUTENbHO HU3KOYACTOTHLIX @HTPOMOreHHbIX LUIYMOB C
Bblpa)XE€HHbIMW TOHAasbHbIMW KOMMNOHEHTaMK pe3ko yMeHbLluunca. Mo-BMaMMomy, 3TO BbI3BaHO
npekpaweHmeMm paboTbl HEM3BECTHOrO 00OpyAOBaHWSA, reHepupytowero 3ToT wym. ChnekTpbl
G(f) B MomeHT BpemeHn 11:40 cOOTBETCTBYIOT CUHXPOHHBIM U3MEPEHNAM B Toukax b.1 n b.3, n
MokKasblBaloT, YTO YpOBeHb TOHamnbHoro wyma (~32[y) B Touke b.1 pocturan 106 gb oTH.
1 MkMa?u, a B Touke b.3 — 82 b oTH. 1 MkMa%/y. B Touke b.1 XOPOLLO BhblpaXeHbl U bonee
BbICOKOYACTOTHbIE TOHAMbHbLIE CUrHanbI’®, B TO Bpemst kak B Touke b.3 ypoBeHb LyMa Ha 3THX
Ha 9TUX YacToTax He npeBbiwan 70 gb oTH. 1 mkMa?/u.

MexaHunambl, paboTatowme Ha 6opTy cTosilero Ha sikope Mpbuca, co3gaBanu y3KOMOSIOCHbIE
LLIYMbl MPUMEPHO Ha 3TUX e Y4acToTax>® U OHU CUHXPOHHO U3MepSINCH B Toukax b.1 n b.3 (Puc.
4.20: 13:31). Y3kononocHbIA curHan ¢ yactoton ~150 'L, KOTopbIN YETKO perncTpupoBarncs B
Touke b.1 (Puc. 4.20: pagnormagpoakyctudeckun oymn b.1-D; 13:31), He Habnogancs B Touke b.3
(Pvuc. 4.20: paguormgpoakyctudeckmn ©ym b.3-A; 13:31), no-BmgumMomy, ero WCTOYHUK
Haxoguncsa psgom ¢ 6eperom.

Ha Puc. 4.21 n 4.22 npuBefeHbl rpadomkn COOTBETCTBYHOLLME U3MEPEHUAM B TOYke b.1 BO
BpeMs ABWXeHus1 Mpbuca Bo3ne Toukn b.2 no HanpasneHuio K Touke b.1. CoHorpamma G(ft)
nokasblBaeT, YTo Mpbuc Hadan geuratbeca k Touke b.1 npnbnuautensHo B 14:04. lepen aTum
OH gpendoBan ¢ paboTalolmMm Ha XornocTbix obopotax gsuratenem. B cnektpax G(f) (Puc.
4.21: 13:56; Puc. 4.22: 13:58) BugHbl ABa nuka ¢ Yactotamu ~465 Ny n ~620 'y. B aTo Bpems
auratenb pabotan Ha XonocTbix 06opoTax M BMHT He Bpawancs. [Npu Havyane ABWXKEHWUS
Upbuca 3TV OBe TOHaANbHbLIX KOMMOHEHTbLI MpoNanu, HO NosiBUNAack Apyras MoLiHas ToHanbHas

57 MapauvHr

OTn TOHanbHbIE CUTHanblI UMenu crneayowune ypoBHu (B Ab oTH. 1 MKI'Iaz/I'u,): 46Ty - 96 ob; 60 Iy, -
95 nb; 122y -87 npbwn 140 'y - 88 gb.
9 3TW ToHarnbHble CUrHamMbl MMenw cnegywowme ypoBHu (B ob oTH. 1 MKI'IaZ/Fu,): 60y - 88 b6 - b.1,
7906-b.3;122Ty-87 pbn 82 nob; 140 'y - 87 npb n 82 ab.
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KOMMOHEeHTa ¢ 4yactoton ~28 ['y. OTa TOHanbHas KOMMOHEHTa, BEPOSATHO, reHepumpoBanachb
BpalleHneM 4-nonacTHOro BMHTA CO CKOPOCTbi 7 obopoToB B cekyHay [420 06./muH] (Puc.
4.21: 14:08 n 14:15). No mepe yBenuyeHusi ckopocTn xona Upbuca ot 5 yanos (14:08) go 8,4
y3na (14:15), npom3oLwno CMmelleHne 4acToTbl MUKA TOHANbHOIO LUyma, COOTBETCTBYylOLEE
N3MEHEHMIO CKOPOCTU BpaLLEHWsI BUHTA.

Mocne nogbema Ha GoOpT pagumorngpoakyctmyeckux OyeB B Touke b.1, Mpbuc Hanpasuncs K
Touke b.3. Ha Puc. 4.23 npuBegeH rpadmk akyCTUYEeCKOro Lwyma, 3apermcTpupoBaHHOro
aHanoroBbIM paguorngpoakyctudeckum byem B Touke b.3 Bo Bpemsa npubnwvxkeHua Mpbuca k
aTon Touke. CnekTpbl G(f) NokasbIiBalOT YPOBHU aKyCTUYECKOro LUyMa, 3aperncTpupoBaHHOroO B
Touke b.3 npu amxeHun Mpbuca Ha guctaHumsax ~6,2 km (15:18) n ~3 km (15:38).
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PucyHok 4.19 CoHorpammbl G(f,t) n cnekTpbl G(f) aHTPONOreHHbIX WYMOB,
3aperucTpmpoBaHHbIX B Toukax b.1 u b.2 (c noMmouwbio ungpoBbLIX
paanornagpoakyctuyeckux oyes) 23 ceHTAa6pa 2002 r.
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G 1), 23.09.2002
b.1-D b.3-A dB re 1 mkl’a’/Hz
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PucyHok 4.20 CoHorpammbl G(f,t) n cnekTpbl G(f) aHTPONOreHHbIX WYMOB,
3aperMcTpupoBaHHbIX B To4ukax b.1 u b.3 (c noMmow b0 aHanoroBbIX U LUPPOBLIX
paguorngpoakycTnieckux oyes) 23 ceHTAOpA 2002 r.
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PucyHok 4.21 CoHorpammbl G(f,t) u cnekTpbl G(f) aHTpONOreHHOro wyma,
3aperumcTpmpoBaHHoOro B Touke b.1 (c nomowbto UudpoBoro
paauornagpoakyctuyeckoro 6ys) 23 ceHTa6psa 2002 r.
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PucyHok 4.22 CoHorpammbl G(f,t) u cnekTpbl G(f) aHTPONOreHHoro wyma,
3apermcTpupoBaHHoOro B Touke b.1 (c nomowk1o uucdpoBoro
paauorngpoakyctuyeckoro 6ys) 23 ceHtabpsa 2002 r.
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G(f,1), b.3-A, 23.09.2002

3334

1666

G(D, dB re 1 mkPa /Hz

8s |}

4196 4559 4923

3104 3468 3832

9263 1285 1649

1172

PucyHok 4.23 CoHorpammbl G(f,t) u cnekTpbl G(f) aHTPONOreHHOro wyma,
3apermcTpupoBaHHoOro B Touke b.1 (c nomows1o uucdpoBoro
paauorngpoakyctuyeckoro 6ys) 23 ceHtabpsa 2002 r.
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5 BeiBOAbI

1. HoBble uudpoBble paguorMgpoakyctTmyeckue 6Oym obecrneumnu  BbICOKOKAYeCTBEHHbIE
N3MepeHust B 4acToTHOM amanasoHe 1-2600 N'y. CoBMecTHOEe NpUMeEHeHue LndpoBOro u
aHanorosoro 6ys o6ecneunno namepeHune 3Byka B gnanasoHe yactot 1 'y -10 kly,.

2. PesynbTaTbl aKyCTUYECKMX WCCMNEAOBaHMIN, MPOBEAEHHbIX Ha Tpacce OT nnatdopMbl
Monuknak go yctbs 3anuea NunbTyH, Nokasanu criegyoLlee:

a) lMnatdopma Monuknak u HedTAHOW Komnnekc Butasb, reHepupyloT TOHamnbHble U
Y3KOMOJOCHbIE LUYMOBbIE CUrHamnbl (HEKOTOPbIE U3 HUX UMET YacTtoTy MeHbwe 30 ')
CO chneKkTpanbHbIMM YPOBHSAMM Ha ~15 b Bbile YPOBHA LUMPOKOMOSOCHOMO LyMa.
CnekTpanbHble YPOBHM TOHAamnbHbIX W Y3KOMOMOCHBIX CUFHANoOB C 4acTOTOW MeEHbLUe
500 'y, sapeructpupoBaHHble B Toyke a.1 (10 M), coctaBnanu ~80-90 o6 oTH.
1 mkMa?/y.

b) 3apeructpupoBaHHble BOGNM3n nnatdopmbl  Monuknak  (Todka a.5)  ypOBHM
LLUMPOKOMOJOCHBIX LLUYMOB BO3pacTanu BO BpeMsi MOCTaHOBKM caMonogbeMHon 6ypoBom
yctaHoBkn Oxa k nnatdopme Monuknak, aTa onepauusi NpoBoaMiach ¢ NOMOLLbIO ABYX
OykcupoB n negokona MazadaH. B aT10 Bpemsi ypoBHM WyMOB npumepHo Ha 15 gb
npesbilanu cpegHun ypoBeHb boHa Ha 4vacTtoTax <1kly u Ha ~10 gb Ha 4acToTax
>1 kl'y. MakcnmanbHbI 3aperMcTpupoBaHHbiA B Tovke a.5 yposeHb gocturan 108 gb
oTH. 1 MkMa?/ly Ha YacToTax B Anana3oHe 100-500 Mu. B 30He nuTaHus CcepbIX KNTOB
(Touka a.1) aHTponoreHHbI LWyM noBbicuica Ha ~6 ob B gmanasoHe 100-500 4, u
poctur ypoBHs ~90 ab oTH. 1 mMkMa?y. B guanasoHe yactoT 500-3500 My ypOBEHb
noBbicuncst Ha ~9 ab go ~70 ab oTH. 1 MkMa?/ly, n Ha yacToTax 4-5 k' — MeHee Yem
Ha 4 nb%.

c) MakcumanbHbI YpOBEHb aKyCTUYECKMX LUYMOB, CO3JaBaeMbiX ruaporpagouyeckmm
cygHom Yapa Ha yactotax meHe 60 'y, gocturan ~115 gb oTH. 1 MkMa?/T'y B Touke a.2
(MpnbnunantenbHo Ha pacctosHuM 1,5 kM OT cygHa), HO B Touyke a.1 cocTaBnsini MeHee
103 b oTH. 1 mkMa?/ru®'. Mpn oBwxeHuwn, cyaHo Yapa cosgaBano Ha 4YacToTax Huke
500 Ny ypOBHM LWIYMOB, NPEBbILLAOLLIME YPOBHU COOTBETCTBYIOLLNE €€ SAKOPHOW CTOSIHKE
bonee 4yem Ha 15 gb, Ha 4acToTax Bbiwe 3 kI 3Ta pasHuua 6bina <5 gb B Touke a.2, a
B TOuYKe a.1 aTa pasHuua 6bina <5 ab Ha yactoTax Bbiwe 1 KU,

d) N3amepeHnss BONM3n 3anmeBa [unbTyH nokasanu, 4YTO Ha 4acTtotax Hwke 1kly
OCHOBHbLIMW UCTOYHMKaMM aKyCTMYECKOro LyMa SIBMATCS cyda obecneveHusi. Bykcup
Cmum CaxanuH $IBNSANCS OCHOBHbIM WCTOYHMKOM aKyCTUYECKOro LymMa BO BpeMs
neperpyskm HedTU noTtoMy, 4To obecneumBan cTabunusaumio MNONOXEHUS TaHKepa
lMpumopbe BO Bpemsi OTIPYy3kM B Hero HedpTu ¢ nnaey4vero HedrTexpaHunuwa Oxa.
CospgaBaembinn 6ykcmpom Cmum CaxasuH Wwym B 4YacToTHOM amanasoHe 100-500 My
gocturan yposHen ~112 b6 oTH. 1 mMkMa?y B Touke a.5 (86nm3n nnatdopmbl
Monuknak), u ypoeHel ~75 ab oTH. 1 MklMa?/l'y B Touke a.1 (B MUNLTYHCKOM paiioHe
nuTaHnsa cepbix kMToB). B Touke a.1 TOHaNbHbIE U Y3KOMOMOCHbIE LWYMbl C YacToTamMu
MeHbLie 35 'y gocturanu yposHs ~95 b oTH. 1 mkMa?/y,.

3. PesynbTaTbl aKkyCTUYECKMX WCCriefoBaHWI, NPOBEAEHHbIX B palioHe 3anuBa YaiBo BO
Bpems pa3rpy3kmn obopyagoBaHus ¢ 6apx Ha Geper nokasanu:

a) nNpu  pasrpy3ke BGapx, reHepupoBanuCb  Y3KOMOSIOCHbIE WM CPaBHUTEMBHO
NPOJOIIKUTENbHbIE HenpepbiBHbIE WyMbl ¢ YyacTtoTon ~30 Ny. 3aperMcTpypoBaHHbLIN B
Toyke b.1 ypoBeHb aToro wyma gocturan 106 gb otH. 1 mMkMa®Tu®, a B Touke b.2 —
93 ab oTH. 1 MkMa?y. Ecnv atn onepauum He Npou3BOAUINCE, TO YPOBEHb LUyMa Ha
3TOM YacToTe cocTaBnAaAn npumepHo 75 ab oTH. 1 mkMa?/u.

b) CuHXpoHHble M3MepeHnss B Toudkax b.1 m b.3 nokasanu, 4TO Korga cnekTpasbHbIN
YPOBEHb Y3KOMOMOCHOroO Lyma Ha 4vactote ~32 [y B Todke b.1 gocturan BefiMYuMHbI

%0 NaHHble Gbinm 3apernctpupoBaHbl 14 ceHTs16psa 2002 r.
® CyaHo Yapa vicnionbayetcst Anst cHabxenust MUMbTYHCKOro Masika.
Bo Bpems onepauunin neperpysku
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106 o6 oTH. 1MmkMa®lu, To B Touke b.3 (COOTBETCTBYeT NPUMEPHO MOMOBUHE
OUCTaHLUMM 00 HOKHOM 30HblI MUTAHUSA CepbiX KUTOB) OH 6bin paBeH ~82 ab OTH.
1 MKkMa®/My. 3T 3HaveHus npubnuantTensHo Ha 3046 npeBbILAOT  YpPOBEHb
LUMPOKONOSOCHBLIX WyMoB. B Touke b.3 cnekTpanbHbIi ypOBEHb BbICOKOYACTOTHOMO
wyma coctaensn MeHee 70 gb oTH. 1 mkMa®Tu, B TO BpeMsa kak B Toyke b.1 OH
cocTtaBnan (oTHocutensHo 1 MKﬂaZ/Fu,) 96 nb Ha 46Ty, 9506 Ha 60Ty, 87 ob Ha
122 Ty n 88 gb Ha 140 I'y. Onsa yacTtoT Bbiwe 1 KLU, TOHarbHble KOMMOHEHTbl MMEKT
ypoBeHb npubnuantensHo 80-85 b oTH. 1 MkMa®/w.

M3mepeHnsa akyctuyeckoro ¢oHa MpoBoAunacb B pPasHbIX MAPOMETEOPOSIOrMYECKNX
YCInoBusiX, B TOM YMCMe BO BPEMS CUMNBbHOMO WITOPMa, Korga CKOpOCTb BeTpa gocturana
20 m/c ¢ nopbiBamu go 25 m/c. Pesynbrartbl 9TMX W3MEPEHUI MOKa3blBalOT, 4YTO
CneKTparnbHbIii YPOBEHL aKyCTMYECKOro LyMa B Toukax b.1 n b.2%° (o6e oHn HaxopaTcs
Ha CpaBHUTENbHOM MENKOBOAbE) OblfiM MPUMMEPHO PaBHbIMW U MpeBbIanM YpoBEHb
LLIMPOKONMOJSIOCHOIO aKyCTUYeCcKoro wyma Ha ~2 ab B Touke b.1, u 6onee yem Ha 4 ob B
Toyke b.2. Ha yactoTax csbiwe 1,8 k'L, cnekTpanbHbIn YpOBEHb B ToUke b.2 6bin Bbille,
4yeM B ToYKe b.1, No-BMAMMOMY, 3TO CBSI3aHO C OOMbLUElN BbICOTOW NOBEPXHOCTHbLIX BOSMH
B Touke b.2, reHepupyembix BETPOM CeBEpO-3anagHOro HarnpasfieHmsi. AHanms
aKyCTU4eCKMX CMEKTPOB Ha 4actoTax Hwxe 5 kl'y npm GypHOM MOpe M CUNbHOM AoXae
nokasblBaeT, YTO BO BpeMsi LUTOPMa C JOXAEM YpPOBEHb LWyMa B Todkax b.1 n b.2 6bin
NpubnM3nTeNbLHO OAMHAKOBbIM ANnd vacTtoT Bbiwe 1 kl'y. MNpun BonHeHun mopst 4 6anna
LUMPOKOMNOSOCHLIE CnekTparnbHble YypoBHM Ha 12 ob npesblwanu ypoBeHb (OPOHOBOrO
Wwyma, Ans wropma ¢ JOXAeM 3TW ypoBHWM npeBbiwanu ¢oHoBble Ha ~16-18 ob. Bo
BpeMS LWTUNKU criekTparibHbIA YPOBEHb LLUMPOKOMNONOCHOrO Wyma coctaBnan 45 ob oTH.
1 mkMa?/y, a BO Bpems LITOpMa C AOXKAEM OH Bospactan Ao 64 ab otH. 1 mkMa?/ly,.
CnekTpanbHbI YypOBEHb BbICOKOYACTOTHOrO LWyMa YBenu4yMBasncs BO BpeMs LUTOpMa C
Joxaem, Ha 4vactoTtax Bblwe 2,5 kl'y 6onee 4em Ha 5 b, n gocturan ~64 ob OTH.
1 mkMa?/y, Bo Bpemsi WTopmMa 6e3 AoXas 9TOT ypoBeHb Gbin paBeH ~56 b OTH.
1 mkMa?/y.

4. PesynbTaTbl aKyCTMYECKUX WCCNEAOoBaHWUA, MNPOBEAEHHbIX ANs LYMOB, FeHepupyemblx
CTOSILLMMMN Ha SIKOpPE WU MaHeBpupylowuMn cygammn (Mpbuc v Tpuac) nokasbiBaloT
cnepywllee:

a)

c)

CTrosulee Ha sikope cygHO ¢ paboTalLllen MalliMHOM U au3ernb-reHepatopamn cosgaet
LUIMPOKOMOMOCHBIN LWYM CO CneKTpanbHbIMK ypoBHsSIMU 80-90 o6 otH. 1 mkMa?/lu, u
HM3KOYACTOTHbIE TOHAsbHbIE CUrHanbl CO chnekTpanbHbiMKM YypoBHAMKM 90-98 ab OTH.
1 MkMa®/My. Bo Bpemst paboTbl MaLLMHbLI HA XOMOCTOM X0y B AManasoHe yactoT oT 0,1
po 1kly moryT HabnogatbCa TOHanNbHblE KOMMOHEHTbI (Hanpumep, 410 n 735TL)
YPOBEHb KOTOPLIX Ha ~15 ob npeBbIlaeT ypoBEHb LUMPOKONOMOCHOrO WyMa.

Mpw ABMXKEHUN cydHa 3TU TOHamNbHblEe KOMMOHEHTLI B AnanasoHe 0,1-1 k4 ucyesatoT, n
NnosiIBNAETCA TOHanNbHbIM curHan ¢ 4Yactotom ~28 'y (oBycnosneHHbIn obopoTamu
rpebHOro BMHTa M YMCNOM €ero nonacremn), ypoBeHb 3TOr0 CUrHana npeBbilaeT YPOBHb
LLIMPOKOMOJSTOCHbIX LyMOB Ha ~10 gb. Mpwn MaHeBpUpPOBaHUMU cyaHa
3aperucTpupoBaHHblie NOGMAM30CTN OT HEro crnekTpasibHble YPOBHWU LUMPOKOMOMOCHbIX
(>200 'u) wymos cocTasnsnu ~95 o6 oTH. 1 MkMMa?/'y 1 oHn cHwxanuck Ao ~85 ab
oTH. 1 MkMa?/ly Ha 1 kMu. H13KoYaCTOTHBIE U TOHANbHBIE KOMMOHEHTbI MOryT gocturatb
ypoBHA ~106 ob oTH. 1 mklMa?/u, 4yTo BbILE npnbnuantensHo Ha 10-20 gb.
M3mepeHHbI ypoBeHb CriekTpasribHOW MMNOTHOCTU LWyMa, reHepupyemMoro ABUXKYLLMMCS
cyaHom Ha vactote 10 kI'y npumepHo Ha 30 ab Huxe, Yem Ha vacToTe 1 KU,

6 MnaHbl Ha Gyaywee

AKycTudeckme wu3MepeHusi, nposefeHHble B panoHe nnatdgopmbl Monuknak B 2002 .,
noaTBEpAUNIM LUEHHOCTb aKyCTUYECKOr0 MOHMTOPMHIa C WCMONb30BaHMEM aHarnoroBbIX W

% O6e 3anucy GbINK caenaHbl C UCMONb30BAHEM LMdPOBLIX T’MAPOaKyCTUYECKNX ByeB.
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uncpoBbIX paguornapoakyctudeckmx 6yes. CurHanbl 3TMx GyeB MOryT perMcTpupoBaTtbhCs
CUHXPOHHO, YTO NO3BONSIET aHanNM3npoBaTb AaHHble Bonee addpekTnBHO. OgHako nNpobnemsl ¢
OWHaAMMYECKUM OuanasoHOM U OrpaHUYeHMsSMU B JanbHOCTU Npuema pagnotenemMeTpuyecknx
CUrHanoB OT aHanoroBblX U UUPPOBLIX pagnuorngpoakycTnyecknx 6yes NnpogeMoHCTpupoBanu
HeobxoaMmMocTb  pa3paboTkM  HOBOrO  @aBTOHOMHOMO  LM(POBOrO  U3MEPUTENBHOMO
obopynoBaHua. Takve permctpupyrowme ycTponcTBa MNO3BONAT, MPOBOAUTL HENpepbiBHbIE
aBTOHOMHbIE U3MEPEHUS B TeyeHne ~ 14 gHen.

TOWN ob6nagaetr HeobxoaMMbIM OMNbITOM MPOEKTUPOBAHUSA, pas3paboTKM, W3rOTOBMEHMA WU
aKcnnyataumm undpoBbIX pagnorngpoakyctmyeckmx byee u permctpupyowmx cuctem [Bondar
n gp., 1993 r.]. B 2003 r. 6yget pa3paboTaH HOBbIAi aBTOHOMHbIA MOABOAHBLIA aKyCTUYECKUI
pernctpatop (AlNMAP). 3ToT peructpatop OygeT MmeTb Takon e ANHAMUYECKMIA AnanasoH, Kak
N UMGPOBOM pagmnorapoakyctTmdeckmn 6y, Ho 6e3 orpaHuYeHun, HaknagbiBaeMbiX MOSI0Cown
nponyckaHus pagnoTenemeTpuyecKoro KaHana, NCNonb3yemMoro B LMPOBbIX
pagnorngpoakyCcTuieckmx bysix...

Lindposon 6riok AIMAP 6ygoet umetb 16-paspsagHein ALMN (96 ob) n xectkmn gnck 60 [GanrT,
rmapodoHbl ByayT oTkanmnbpoBaHbl B guanasoHe ot 11y go 10kly. bBnokn AMNAP Oyoyt
OBYXKaHanbHbIMKW, OOMH KaHan 6yaet mmeTb yacTtoTy aumckpetmsaumm 20 klu, gpyron 30 kI,
yactoTa nponyckaHust unbTpa HWXHUMX YacToT OyaeT nepectpamBaemoin., PaclimpeHue
OWHAMMYECKOro [guanasoHa BbICOKOYACTOTHOIMO KaHama Mo3BOSIMT MNPOBOAUTH  TOYHbIE
akycTnyeckme namepenusa B guanasoHe ot 1 go 15000 Ny, Bnok AMNAP cmoxeT 3anucbiBaTb
oba kaHana CUHXPOHHO WM TOMbKO OOMH KaHan ¢ 4Yactoton amckpetmsaumm 20 klMu. Pexunm
3anucn OyoeT 3aBuMCETb OT 3KCMITyaTauMOHHBIX OrpaHUYeHun (BpeMs 3anmcu 3aBUCUT OT
€MKOCTU XXECTKOIo OMCKa M 3MEeKTPOEeMKOCTM akKyMyrnAaTOpHbIX GatTapen). [ns akyCcTtuieckmx
navepenmn B pguanaszoHe 0,07-80 Ty MoryT ObiTb MPUMEHEHbl Nbe303NeKTPUYecKne
aKcernepomeTpbl.

B nporpamme wuccnegoBaHun 2003 . OCHOBHOE BHMMaHwe OyaeT yAeneHo W3MepeHuto
(POHOBOrO LyMa B TOYKaX MOHUTOPUHIa, HAaXOOALWMXCA MeXAy NoTeHUManbHbIMU UCTOYHUKaMU
MHOYCTpUanbHbIX LWYMOB UM MeCTaMW KOHUEHTpauum cepbiX kutoB. Kpome TOro,
npegnonaraeTcs, YTO Mexay TOYKamMu pasmeLlleHUs NPoeKTUpyeMbiX OOBLEKTOB U parioHamm
MaKCUManbHOM KOHLUEHTpauMM cepbiXx KATOB OyayT npoBedeHbl WM3MEpeHus notepb npwu
pacnpocTpaHeHnn 3ByKa C pa3HbiMU YacTOTaMu.
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7 bnarogapHocTu

ABTOpblI XO0Tenun ©Obl BbipasuMTb CBOKW OnarogapHOCTb TMXOOKEaHCKOMY OKeaHOMNorm4yeckomy
UMHCTUTYTY uM. B.U. Unbnyesa OBO Poccunckon Akagemumn Hayk 3a nogaepky u nomollb,
OKa3aHHble MpX OpraHM3aumm 1 NpoBeaeHNN AaHHbIX UCCNeaoBaHNN.

ABTOpbI Takke xoTtenu Obl Bblpa3uTb GnarogapHoCTb MHxeHepam TOW, KoTopble, XOTS U He
NPYHUManM y4acTusi B HanuUCaHUM [aHHOrO OT4yeTa, HO BHECNW 3HA4MTeNbHbIN BKNag B
BbINONIHEHME NporpaMmmel uccnegosanuin: [1.I. Kosaento, B.B. JluxayeBy un E.A. MacneHHuKoBY.

ABTOpbI XOTAT nobnarofaputb akunax Mpbuca 3a rocTeNPUUMCTBO U MOMOLLb B BbINOSHEHUM
aKyCTUYECKNX U3MEPEHUI C MOMOLLbIO UX CyAHa.

HakoHeu, aBTopbl xoTenu 66l nobnarogaputs Yn. kopp PAH .. OJonrux (TOW), O-pa Puyapaa
T. Xoyka (QkcoHMobun Anctpum Pucepy Ko.), O-pa Yapnesa M. Manme (On-Oxun-3n) n O-pa
X. Pomxepa MentoHa (OkcoHMobun Anctpum Pucepy Ko.) 3a peueH3MpoBaHMe [aHHOro
oTyeTa.

Ocobyo ©OnarogapHOCTb BbIpaXaeM WMHBECTUUMOHHBIM  KOMMaHUAM, WX COTpygHMKaM U
KOHCynbTaHTaM, 6e3 y4acTusa KoTopbiX AaHHad pabota He Morna ObiTb BbiNoONHeHa. Mel
Gnarogapum:

on-xun-On Nta. - O-p C.B. AsseHko n [1-p C.P. [xoHcoHa

OkcoH Hedpreras Jta. - M.P. [xxeHkepcoHa, C.P. MapTtuH n X.P. MenTtoHa

CaxanuH 3Hepoxn NHeBectmeHT Komnanu Jta. - C. banblyoka

8 ABTOpbI

TUX00KeaHCKMN OKeaHONOrMYeCKUM MHCTUTYT uM. B. . Nnbnyera,
[anbHeBOCTOYHOE oTAeneHne Poccuickon AkageMmmn Hayk:

H. c. C.B. bopucos

H. c. A.B. 'puueHko

H. c. M.B. Kpyrnos

c. P.A. KopoTyeHko

®.-M.H. A.H. PyTeHko

M.

H.

a.
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MpunoxeHune A - CBuAeTenbLCcTBa KaNMGpoBKN

CeBupgetenbcrBa KaﬂVI6p0BKVI

CoNoOR~WN =

Csupgetenbctso Ne 09-01-2002
CsupetenbctBo Ne 09-06-2002
CsupetenbctBo Ne 10-06-2002
CsupetenbctBo Ne 11-06-2002
CeupgetenbctBo Ne 12-06-2002
CsupetenbctBo Ne 13-06-2002
CsupaetenbctBo Ne 06-01-2002
Ceupgetenbctso Ne 02-01-2002
Ceupgetenbctso Ne 04-01-2002
CsupetenbctBo Ne 03-01-2002
Ceupgetenbctso Ne 01-01-2002
CsupetenbctBo Ne 05-01-2002

MmapodboH Ne 61 N° 07

MapodoH Ne F'61H N2 10
MmapodboH Ne M61H N2 11
MmapodpoH Ne M61H N2 12
MapodoH Ne F'61H N2 13
MmapodboH Ne M61H N2 14

Tun 61

Tun M61H
Tun M61H
Tun M61H
Tun M61H
Tun M61H

MapodoH Ne MP-1 N® 10559MTun MP-1

MmapodpoH Ne MP-2 N° 28705
MmapodboH Ne MP-2 N° 30876
MmapodpoH Ne MP-2 N2 34223
MmapodboH Ne MP-2 N° 31746
Mmapodpon Ne MP-2 N° 30887

Tun MP-2
Tun MP-2
Tun MP-2
Tun MP-2
Tun MP-2
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T'OCYJAPCTBEHHBIH
METPOJIOTHYECKHH IIEHTP
TH/[POAKYCTHYECKHX H3MEPEHHH

141570, MockoBckas 06.1.,
n/o Menageneeso, I'TI BHUN®TPH

R

I'ocynapcTBeHHBIH MeTPOJIOrHYECKHH HEHTP
| THAPOAaKYCTHYECKHX H3MepeHHi
MO
CBHUJAETEJIBCTBO Ne 09-01-2002
' O NEepPBUYHOI IMOBEpKe
pabouero runpodona

Pabounit uaMepurensHslid ruapodon tTuna 61 3aBoackoit Ne 07,

| pacCYUTaHHBIII Ha AUAara3oH YacToT 3,15 T'm + 12500 I'm,

1 npunanexamui TOW IBO PAH r. BnaguBocTOK, Ha OCHOBaHUH

pe3yAbTaTOB IOCYNapCTBEHHOM IIEPBUYHON MMOBEPKU, NPU3HAH TOIHBIM

g H JONIyINEeH K IPUMEHEHMIO B KadecTBe paboyero M3MEepUTEIBHOro

| runpodoHa, mpenHa3HAYEHHOrO A H3MEpEHHMs 3BYKOBOTO  IaBIICHUS
B BOJHOH cpe;zxe B nauanaszoHe yactor 3,151 = 12500 Fli.

Ipunosxcenue: Huempyrxyus no sxcnayamayuu. I'uopogornvr muna I'61.

El 18 aneaps 2002 .
e T!N(“,:E\Of Oeticmeus ceudemenvcmea 0o 18 aneaps 2003 2.

(¢wy . C.D.Hekpny
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I'ocynapcTBeHHOE NpeANpHATHE
“BcepoccHiicKuii HayYHO-HCC/IeA0BATENbCKHI HHCTHTYT
(pH3HKO-TEXHHYECKHX H PaJHOTeXHHYECKHX H3MepeHHuii”

't “BHUAOTPI” .
FOCYJAPCTBEHHBIM METPOJIOTHYECKHAM IEHTP
THAPOAKYCTHMYECKHX M3MEPEHHU

'MLTH
141570, Mockosekast 06.1.,
n/o Meuneneeso, I'lt BHHUOTPH

- CBUAETEJBCTBO Ne 09-06-2002

0 NepBUYHOH (TIepHOUYECKOM) MOBEpPKE
pabouero ruznpodoHna

PaGounit rugpodon tuna I'61H 3aBoxckoit Ne 10, paccumranublil Ha
nuanasod yacror 1+ 10000 I'n,

paspaboTannsiit ¥ u3rorosnenssii ['T1 “BHAMOTPH ",

npunamnexamuii TOU IBO PAH,

Ha OCHOBAaHHU pe3yJbTaTOB TOCYIapCTBEHHOH NEpBHYHOM IOBEPKH,
IpU3HAH TOAHBIM M JIONYLIEH K IPUMEHEHHI0O B KadecTBe pabodero ruf-
podoHa, mpelHA3HAYEHHOTO Ui HM3MEPEHUs! 3BYKOBOTO HABIEHHS B BOMHOM
cpene B nuana3oHe 4acTtoT 1 + 10000 I'y, B COOTBETCTBHH C rocy1apCTBEHHOU
nmoBepoyHoit cxeMoi mo MM 2098-90.

IIpunosicenue: Hnempyrkyus no skcnnyamayuu. I uopogonvr muna I'61.

7 wiona 2002 2.
Cpox Oeticmeus ceudemenvcmea 0o 7 urons 2003 2.

Y4eHBIN XpaHUT
VBT 71-A-90
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PesyneTaTh! nepBHYHOM OBEpKU
ruppodora tuna I'61H 3asoackoit Ne 10

PesynpTaTe! u3mepenus yyscteuTensHocT ['61H Ne 10.

F, Ty M,MmB/TTa F, T'y M,mMB/TTa F,I'n M,MB/Tla F,I'n M,mB/Tla
1 3.4 10 10,0 100 10,1 1000 10,3
1,25 4,2 12,5 10,0 125 10,1 1250 10,3
1,6 5,0 16 10,1 160 10,1 1600 10,4
2 5.9 20 10,1 200 10,1 2000 10,4
2,5 7,1 25 10,1 250 10,1 2500 9,9
3,15 8,0 31,5 10,1 315 10,1 3150 9,4
4 8,5 40 10,1 400 10,1 4000 9,8
5 9,1 50 10,1 500 10,1 5000 9,8
6,3 9,5 63 10,1 630 10,2 6300 8,0
8 9,8 80 10,1 800 10,2 8000 5,6
- - - - - - 10000 5,7
JloBepuTelbHAs OTHOCHTENBHAS TIOTPEIIHOCTE I0OBEPKH MIPH JOBEPUTEIbHOM BEpOAT-
noctu P=0,95 ne npessiuaer 1,5 1b.
Temmeparypa Bozb! py H3MEPEHUSIX HAXOAUNIACH B Ipenenax 15 + 2,0 °C.
HPHMEYAHHA 1 Pabouuii 2udpoghona credyem npumensms moivKo Ha ¥acmomax
mpeme OKmas1020 pA0a 6 QUANA3oHe YAcmom, YKA3aHHOM 8 CUOCMENbCMBE O NOBEDKe.
2 pu usmepenuax 2udpodhon opueHmuposanca puckoi Ha ucmoy-
HUK 36YKa.
Y4eHplil XpaHuTelb
VBT 71-A-90 /4[%(# C.®. Hexpru
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T'ocynapcTBenHoOe nNpeanpusiTue
“Bcepoccuiicknii HAyYHO-HCCJIeJ0BATE/IbCKHH HHCTHTYT
(PU3UKO-TeXHHYECKHX H PATHOTEXHHYECKHX H3MepeHHui”

Ir'nm “BHUU®TPN”

I'OCYJAPCTBEHHBIII METPOJIOTMYECKHIA IIEHTP
T'HJIPOAKYCTHYECKUX M3MEPEHHI

I'MUOIrf

141570, MockoBckas 001,
n/o Meunpgeneeso, I'TT BHUNOTPHU

CBHJETEJIBCTBO Ne 10-06-2002

0 TIepBHYHOH (ITepHOIHYECKON) OBEpKe
pabodero ruapodoHa

|
|
I

Pa6ounii rumpodon tuna I'61H 3apozckoit Ne 11, paccyuTaHHbId Ha 1ua-
na3oH yactor 1+ 10000 I', ‘

paspabortansbiit u usroroiennsiit I'TI “BHUMOTPU”,

npunamiexamuit TOU IBO PAH,

HAa OCHOBAaHHH pE3YJHTATOB TIOCYJAapCTBEHHOW NEPBHYHOM IOBEPKH,
NpU3HAH TFOAHBIM ¥ JOIYINeH K IPUMEHEHHIO B KadecTBe pabodero rui-
podoHa, MpeIHA3HAYEHHOro Ui M3MEPEeHHs 3BYKOBOTO NaBNIEHHs B BOJHOM
| cpene B auamnasone yactoT 1 + 10000 I', B COOTBETCTBUH C IOCY 1aPCTBEHHOM
noBepouHoil cxemoit mo MU 2098-90.

Ipunooicenue: Hruempyxyua no axcnnyamayuu. I uopogpornvr muna I 61.

7 urons 2002 2.
Cpox Oeticmeus ceudemenscmea 0o 7 uions 2003 2.

YyeHbIi XpaHUTEME
YBT 71-A-90

¢—  C.D. Hexpuu
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Pesynprarsl uamepenus dyscTBHTenbHOCTH ['61H Ne 11.

PesynpTars! IEPBUYHON IIOBEPKU
ruapodona tuna ['61H 3aBoxckoi Ne 11

F,Tu M,mB/Tla F,Tu M,mB/Tla F, T M,mB/ITa F, T M,mB/Ia
1 3,6 10 10,4 100 10,5 1000 10,6
1,25 3,9 12,5 10,5 125 10,5 1250 10,6
1,6 5,3 16 10,5 160 10,5 1600 10,5
2 6,2 20 10,5 200 10,5 2000 10,1
2,5 7,1 25 10,5 250 10,5 2500 10,0
3,15 7,9 31,5 10,5 315 10,5 3150 9,5
4 8,7 40 10,5 400 10,5 4000 11,3
b 9,6 50 10,5 500 10,6 5000 6,8
6,3 10,0 63 10,5 630 10,6 6300 5,6
8 10,3 80 10,5 800 10,6 8000 6,5
- - - - - - 10000 5,6
JloBepuTesibHas OTHOCHTENbHAS MOTPEIHOCTE MOBEPKH MIPH NOBEPHUTENIBHON BEPOST-
HoctH P=0,95 ne npessuuaer 1,5 ob.
TemmepaTypa BOABI IPH U3MEPEHHAX HAXOAWIack B penenax 15 +2,0 °C.
HPUMEYAHHA 1 Pabouuii 2udpodona credyem npumensanms moibko Ha 4aAChOmax
mpemps OKMAagHo20 pAOa 6 OUANA30He YACMOm, YKA3aHHOM 6 CEUOemeNbCmee 0 nogepKe.
2 Ipu usmeperusix 2uOpoGOoH OPUEHMUPOBANCA PUCKOT HA UCIOY-
HUK 36YKd.
VYueHBIN XpaHUTesb
VBT 71-A-90 /4[04,[,. C.®. Hexpuu
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I'ocynapcTBeHHOE NpEeANpUATHE
“Beepoccuiickuii HAy4HO-HCCI€I0BATENLCKAH HHCTHTYT
(HU3MKO-TEXHHYECKHX H PAAHOTEXHHYECKHX H3MepeHui”

ra “BHUNOTPH” o
TOCYJIAPCTBEHHBIM METPOJIOI'MYECKMH LEHTP
IT'NJAPOAKYCTHYECKHUX W3MEPEHHU
I'MIITH

141570, Mockosckas 0601,
n/o Menneneeso, I''t BHUHOTPU

CBHUJETEJBCTBO Ne 11-06-2002

O MepBHYHOH (ePHOANYECKOM) OBEPKE
pabouero runpodoHa

na3oH yactor 1+ 10000 I,
paspaboranublil 1 u3rotopnenssii I'TI “BHAMOTPU”,

npunapiexaumid TOW IBO PAH,
Ha OCHOBaHMH pe3yJIbTaTOB IOCYJapCTBEHHOM MEPBUYHOW MOBEPKH,

podoHa, MpeJHA3HAYCHHOTO I M3MEPEHHs 3BYKOBOTO IABICHHS B BOJHOH
cpene B puanasoHe yactoT 1+ 10000 I'u, B COOTBETCTBHH C roCyapCTBEHHOR
noBepoyHoit cxemoit no MM 2098-90.

Hpunoxcenue: Huempykyus no sxcnnyamayuu. I'uopogponer muna I'61.

7 urona 2002 2.
Cpox deticmgus ceudemenvcmea 0o 7 utons 2003 2.

VueHbI# XpaHUT§Ey
VBT 71-A-90

(~ C.®. Hexpuu

* PaGounit ruppodon tuna I'61H 3aBojckoit Ne 12, paccYMTaHHBIH Ha [iHa-

IpH3HaH TOOHBIM M JOoNymeH K IPHMCHCHHIO B Ka4€CTBC pa60qer O Mug-
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Pesynbrars! usMepenus yyBcTBuTensHocTd ['61H Ne 12,

Pe3ynpTaThl IEpBUYHOM IIOBEPKH
ruppodona tuna ['61H 3aBoackoit Ne 12

F,T'n M. MmB/Tla F,Tn M,MB/Tla F, ' M,MB/Tla F, T ‘M,MB/TIa
1 4,0 10 10,6 100 10,8 1000 10,9
1,25 5,0 12,5 10,7 125 10,8 1250 10,9
1,6 6,3 16 10,8 160 10,8 1600 10,9
2 7,2 20 10,8 200 10,8 2000 11,0
2,5 8,1 25 10,8 250 10,8 2500 11,1
3,15 9,0 31,5 10,8 315 10,8 3150 10,7
4 9,5 40 10,8 400 10,8 4000 12,3
5 9,9 50 10,8 500 10,8 5000 7,2
6,3 10,1 63 10,8 630 10,8 6300 6,1
8 10,4 80 10,8 800 10,8 - 8000 7,2
- - - - - - 10000 6,5
JloBepuTespHas OTHOCHTEIbHAS OrPEIHOCT TOBEPKH IIPH JOBEPHUTENIBHOH BEpOAT-
noctu P=0,95 ne npespiaer 1,5 ab.
Temnepatypa Bo/bI TIPH H3MEPEHHSX HAXOMMIAck B mpejenax 15 +2,0 °C.
ITPUMEYAHHA 1 Pabouuii cudpogona credyem npumeHsms moabKo HA 4acmomax
mpemp OKMAgHO20 POd 8 OUANA30He Yacmon, YKA3aHHOM 6 C6udemenscmee 0 nogepxe.
2 Ipu usmepenuax 2udpogon opueHmupoBancs pucKol Ha UCmoy-
HUK 36YKa.
Y4eHbI# XpaHUTENb
YBT 71-A-90 C.®. Hexpuu
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I'ocynapcTBeHHOE NpeanpUsTHE
“BeepoccHiCKHIl HAYyYHO-HCCJIE0BATEeIbCKHH HHCTHTYT !
PUM3UKO-TEXHHYECKHX H PAJHOTEXHHYECKHX H3IMepeHHH”

I'm “BHUUOTPU”
I'OCYJIAPCTBEHHBIIT METPOJOIMYECKHIA ITEHTP
| THIPOAKYCTHYECKHX M3MEPEHHIA |
TMIITH

141570, MockoBckast 06..,
/o Meunenceso, 'l BHUNOTPU

CBUAETEJIBCTBO Ne 12-06-2002

0 TIepBUYHOH (MEpHONYECKOI) TOBEPKE
pabouero runpodoHa

Pa6ounit ruapodon tuna ['61H 3aBoackoit Ne 13, paccuutaHHBIN HA Aua-
nasoH yactor 1+ 10000 I'n,

pa3paboTaHHBINA U wsrotonenssii ['TI “BHUUOTPU ”,

npunamnexampii TOU IBO PAH,

Ha OCHOBAHMM pe3yJbTaTOB TOCYIApCTBEHHOH INEPBHYHON IOBEPKH,
NpuU3HaH TONHBIM M JONMyIIeH K IIPUMEHEHHI0 B KadyecTBe pabouero rui-
podoHa, MpeaHa3HaYeHHOro Ul HM3MEPEHHs 3BYKOBOIO JAaBJIEHHS B BOIHOM
cpene B auanazoHe dactoT 1+ 10000 I'm, B COOTBETCTBHH C rOCYNapCTBEHHOH |
noBepoyHo# cxeMoit mo M 2098-90.

Ipunosxcenue: Hnempyxyus no sxcnayamayuu. I uopogonsr muna I61.

7 urons 2002 2.
Cpox deiicmaus ceudemenvcmea 0o 7 uions 2003 2.

VY4eHblll XpaHUT:
VBT 71-A-90 |
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Pe3ynpTaThl HEPBUYHOM [TOBEPKH
runpogona tuna I'61H 3aBoxckoit Ne 13

PesynpraTe! uamepenus dyysctButenbHocTH ['61H Ne 13,

F, T M,mB/ITa F,Tu M,MB/TTa F, T M,mB/Tla F, ' M,mB/Tla
1 3,5 10 10,2 100 10,6 1000 10,7
1,25 3,7 12,5 10,4 125 10,6 1250 10,7
1,6 4,6 16 10,5 160 10,6 1600 10,7
2 5.3 20 10,6 200 10,6 2000 10,8
2,5 6,4 25 10,6 250 10,6 2500 10,7
3,15 7,1 31,5 10,6 315 10,6 3150 10,7
4 8,2 40 10,6 400 10,6 4000 9,6
5 8.8 50 10,6 500 10,6 5000 5,3
6,3 9,4 63 10,6 630 10,6 6300 6,8
8 9,7 80 10,6 800 10,6 8000 7,3
- - - - - - 10000 5,5

JosepuTenpHas OTHOCHTENbHAA IOTPELIHOCTD MTOBEPKH IIPH JOBEPUTE.IBHOH BEpOAT-
noctu P=0,95 e npesbuuaer 1,5 ob.
TemmepaTypa BOJIBI IIPH H3MEPEHHAX HAXOAMIACH B Tipenenax 15 + 2,0 °C.

IIPHMEYAHHA 1 Paboyuil 2udpogona ciedyem NPUMEHANb MOAbKO HA YACMOMAX

mpems OKIMagro2o padd 6 OUana3oHe Yacmom, YKA3aHHOM 6 CEUOemenbCmee 0 nogepxe.
2 Ipu usmepenusnx 2uOpoPOH OPUEHMUPOBANCA PUCKOU HA UCTOY-

/&UM C.®. Hekpuu

HUK 3GYKQ.

Y4eHbIH XpaHUTENb
VBT 71-A-90
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T'ocyrapcTBeHHOe NpEeANPHSTHE
“BceepoccHiicKHif HAYYHO-HCCIEA0BATENbCKHI HHCTHTYT

H3HKO-TEXHHYECKHX M PAAHOTEXHHYECKHX H3MepeHHii”

I “BHAUOTPH”
T'OCYJIAPCTBEHHBI METPOJIOTHYECKHI IEHTP
THJIPOAKYCTHYECKHUX U3MEPEHUI
I'MOTrH

141570, Mockosckas 061,
n/o Meupeneeso, I'lt BHUHOTPH

CBUJIETEJBCTBO Ne 13-06-2002

0 MepBHYHOHN (EPUOJUIECKOM) IIOBEPKE
pabouero runpodoHa

i
|
Pa6ounit runpodou tuna ['61H 3aBoackoit Ne 14, paccydTaHHBIN Ha Aua-
nmazoH yactor 1+ 10000 [,
paspa6oranusiii i usrorosnenusii I'TT “BHUNOTPU ",
npunaexanmii TOW IBO PAH,
Ha OCHOBAHHMM DE3YJIHTATOB TI'OCYJapCTBEHHOH IEPBUYHOM MOBEPKH,
NpHU3HAH TOAHBIM M JONYLICH K IPHMEHEHHIO B KadecTBe pabovero ruji-
podoHa, MpeAHa3HAYEeHHOTo IS M3MEPEHHs 3BYKOBOTO HABJICHHsS B BOJHOH
cpene B auamnaszose yacror 1+ 10000 I'w, B COOTBETCTBHH C rocylapCTBEHHOU
noBepo4Hoi cxemoit no MU 2098-90.

Ipunoorcenue: Huempyxyus no skcnayamayuu. I uopogoner muna 161.

7 uions 2002 2.
Cpoxk Oeticmeus ceudemenvcmaa 0o 7 uiona 2003 2.

o~(—  C.O. Hexpuu
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PesynbTaTh! epBUYHON IOBEPKH
rugpodona tuna I'61H 3aBonckoit Ne 14
Pesynprars! u3mMepeHist vyscTBHTeNbHOCTH ['61H Ne 14,
F, T M,MB/TIa F, T M,mB/Ila F,I'n M,MB/Ha‘ F, T M,MmB/Tla
1 3,6 10 10,4 100 10,5 1000 10,7
1,25 3,9 12,5 ~ 10,5 125 10,5 1250 10,6
1,6 53 16 10,5 160 10,5 1600 10,6
2 6,2 20 10,5 200 10,5 2000 10,6
2,5 7,1 25 10,5 250 10,5 2500 10,6
3,15 7,9 31,5 10,5 315 10,5 3150 10,3
4 8,7 40 10,5 400 10,5 4000 9,6
5 9,6 50 10,5 500 10,6 5000 7,5
6,3 10,0 63 10,5 630 10,6 6300 7,5
8 10,3 80 10,5 800 10,6 8000 7,7
- - - - - - 10000 5,6
JloBepuTeNnbHAs OTHOCHTENBHAS OrPEIIHOCTE OBEPKH NPH JOBEPUTENBHOH BEpOST-
noct P=0,95 ue npessimaer 1,5 ob.
Temmeparypa BOJIbI IPH H3MEPEHHAX HAXOMMIACH B npefenax 15 + 2,0 °C.
TTPUMEYAHHA 1 Pabouuti 2u0po@ona credyem npumMeHams moabKo Ha 4acmomax
mpemo 0xkmasi0zo psda 6 QUANA30He YACMOM, YKAZAHHOM 6 CEUOemeNbCmee 0 noGepKe.
2 Ipu usmepenusx 2u0poPOH OPUEHMUPOBANCS PUCKOTE HA UCTNOY~
HUK 36YKA.
YueHslit XpaHUTENb
VBT 71-A-90 //a,(/_. C.®. Hekpry
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TOCYJJAPCTBEHHbBIH
METPOJIOTHYECKHHU L[EHTP §
THIPOAKYCTHYECKHX HU3MEPEHUH

141570, MockoBckas 06.1.,
n/o Menaeneeso, I'TI BHUNOTPU

TI'ocynapcTBeHHBIH METPOJIOTHYECKH I HEHTP
FHAPOAKYCTHYECKHX H3MepeHH i
I'MIru

CBUIOETENBCTBO Ne 06-01-2002

O NePBUYHOM IOBEPKE
paboyero rugpodona

Pabounii n3mepurensHbiil runpodon tuma I1P-1 3aBogckoi Nel0559M,
paccyMTaHHBIA Ha auanasod dactor S I'm + 5000 I'u, mpunamnexammit TOU
JBO PAH r. BnaguBoCTOK, Ha OCHOBAHHMHM PpE3YJIbTATOB TOCYAApCTBEHHOMN
[EPBHYHON MOBEPKH, MPU3HAH TOAHBIM H JONYyLIIEH K NPUMEHEHHIO B
KayecTBe pabodyero M3MEpHUTEeNBHOrO THAPOQOHa, IpeqHasHaYEHHOrO I
H3MEPEHHUs]  3BYKOBOTO IaBIICHHs B BOAHOH cpele B JAMama3oHE 4acTOT

5Tu +630T'y B COOTBETCTBHMHU C IOCYIapPCTBEHHOM MOBEPOYHON CXEMOM 110
MU 2098-90.

IIpunoocenue:  Hucmpykyus no sxcnayamayuu. I 'uopogoner muna ITP-1.

16 aneaps 2002 2.
Cpox oeticmeus ceudemenvcmsa 0o 16 aneaps 2003 2.

Yenslii xp aHH:éJ’Iﬁ/ e ‘\«'\a‘: .
VBT 71-A90 |+,
\
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PesynpraTel nepBHYHON TOBEPKH
rugpodona tuna [1P-1 3aBoxckoit No10559M

PesynpTaThl H3MEPEHHS YyBCTBUTENEHOCTH M runpodona tuna I1P-1 3aBoackoit Ne 10559M
TpuBeIeHH] B Tabnuie.

Tabnuna

Yacrota, M, YacrorTa, M,

' MxB/I1a 'y MxB/Tla
630 320 50 287
500 315 40 287
400 309 31,5 286
31,5 305 25 286
250 302 20 286
200 300 16 285
160 295 12,5 285
125 292 10 284
100 290 8 284
80 287 6,3 283
63 287 5 282

[oBepuTensHas OTHOCHTENbHAsS NOTPEHIHOCTE IOBEPKH IIPM  JIOBEPHUTEIHHOM
BepositHocTH P=0,95 He npeppimaert 1,5 nb.

NsbriTounoe cratuueckoe gasiaenue 0,2 Mlla.

TemmepaTypa BOJIBI IPH H3MEPEHHAX HaXoauach B npenenax 15+ 1,0 °C.

OnexTpuyeckas eMKocTh ruapodona 32000 nd tg 6 < 0,011.

I[IPHMEYAHHE I[lozpewnocms 2padyuposku 2apanmupyemcs moabko Ha 4acmomax
u QagneHusx, YKa3aHHblX 6 CGUOEeMeNbCmae 0 NoGepKe.

H3mepeHust TpoBOAMI

/%w (— C.®. Hexpuu

VyeHs1it XpaHUTEIb
VBT 71-A-90
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IOCYJAPCTBEHHBIH
METPOJIOTHYECKHH I[EHTP
THJIPOAKYCTHYECKHX H3MEPEHUH

141570, MockoBckasi 0041,
n/o Menneneeso, I'lt BHUNOTPU

T'ocyaapcTBeHHbIH METPOJOTHYECKHH HEHTP
rHAPOAKYCTHYECKHX H3MepeHHH

I'MHIIru
CBUWAETENBCTBO Ne 02-01-2002

O [IEPBHYHOM ITOBEPKE
paboyero rupodoHa

Pa6ounii uzmeputenbHblil THApOodoH THna ITP-2 3aBoickoi Ne28705,
paccYMTaHHBIN Ha auanasoH yactor 5 I'm + 5000 I'u, mpunaanexaummi TOU
JIBO PAH r. BraauBocTOK, Ha OCHOBAaHUH pPe3yJIbTaTOB IOCYNapCTBEHHOM
IePBUYHON IOBEPKY, TNPU3HAH TONHBIM U JOMyWIeH K NPUMEHEHHIO B
KayecTBe paboyero U3MEpUTENBHOTO THAPO(QOHA, MpeIHA3HAuYeHHOTO IS
U3MepeHHs  3BYKOBOTO JaBJ€HHS B BOJHOM cpele B OMana3oHe YacToT
5Ty +630 'y B COOTBETCTBHH C I'OCYAAPCTBEHHOM MOBEPOYHON CXEMOH Mo
MU 2098-90.

Ipunosicenue: Huempykyusa no skenayamayuu. I'udpogonvt muna I[1P-2.

16 ansaps 2002 2.
Cpox Oeticmeus ceudemenvcmea 0o 16 aneapsa 2003 2.

&.,_,CM C.®.Hexpuu
/
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PesyneTatel NEpBUYHOM MOBEPKH
runpodona tuna [1P-2 3aBoxckoit Ne 28705

PesynpraTel H3MepeHHs JIyBCTBHTENbHOCTH M ruapodona tuma I1P-2 3aBopckoit Ne28705
[IPUBEJICHE! B TaONHUIIE.

Tabnuua
YacToTa, M, YacToTa, M,
I'm MkB/Tla 'y MkB/Tla
630 145 50 151
500 149 40 151
400 153 31,5 151
315 154 25 151
250 152 20 151
200 152 16 151
160 151 12,5 151
125 151 10 150
100 151 8 150
80 151 6,3 149
63 151 5 148

HoBepuTenpHass OTHOCHTENbHAS MOTPEMIHOCTh TOBEPKH IIPH  JOBEPUTENBHOMN
BepostHocTd P=0,95 He npesbimaer 1,5 1b.

H3brrTounoe cratrueckoe nasienne 0,2 Mlla.

TemnepaTypa BoIbI IPH M3MEPEHHAX HAXOaUIach B npeaenax 15 + 1,0 °C.

DrexTpuyeckas eMKOCTh ruapodona 14300 nd tg & < 0,012.

[IPUMEYAHUE Ilocpewrocms zpadyuposKu 2apaHmupyencs monsKo Ha Yacmomax
U 0a6neHuAx, YKA3AHHIX 8 CBUOEMeNbCmaEe 0 NOBepKe.

HSMCpCHI/IX IIPOBOAMIT

, /\/Zﬁ/%’_ C.®.Hekpuy

YueHbllt XpaHUTENb
YBT 71-A-90
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roCyJJAPCTBEHHbIU
METPOJIOTHYECKHH LIEHTP
THJAPOAKYCTHYECKHX H3MEPEHUH

141570, Mockosckas o601,
n/o Menaesneeso, I'TIt BHUAOTPU

I'ocyaapeTBeHHBIH MeTPOJIOrHYecKHii HeHTp
rHAPOAKYyCTHYECKHX H3MepeHH i
I'MIrma

CBUOETENBCTBO Ne 04-01-2002

0 NepBUYHOH TOBEpKe
paboyero runpogona

Pabouuit usmepurensHbii rugpodon tuna I[IP-2 3aBoackoit Ne 30876,
paccuuTaHHbIM Ha nuana3oH 4actoT 5 ['m <+ 5000 I'u, npunaanexamuid TOU
JABO PAH r. BnaguBocTOK, HA OCHOBaHHMM pe3yJbTaTOB TIOCYAapCTBEHHOU
NEPBUYHON TOBEPKH, TMPU3HAH TOAHBIM M JONYIIEH K NPHMEHEHHIO B
KauyecTBe pabovero W3MEpHUTENBHOro I'MApodoHa, NpeaHa3HAYEHHOTO JUIs
U3MEepeHMsT 3BYKOBOIO JaBIE€HHS B BOJHOW cpele B JMara3oHe YacToT

STu + 630y B COOTBETCTBUHU C rOCYJapCTBEHHON MOBEPOUYHOU CXeMOH IO
MMU 2098-90.

Ilpunooscernue: Huempyxyua no sxcnnyamayuu. I uopogonvr muna IT1P2.

16 ansaps 2002 2.
Cpox Oeticmeus ceudemenscmea 0o 16 aneaps 2003 e.

;& e C.®.Hexpuu
/
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Pesynprarsl nepBHYHOHN NOBEPKH
rugpodona tuna [1P-2 3aBonckoii Ne 30876

Pesynprarel usMepeHus dyBcTBUTENBHOCTH M ruapodona tuma [1P-2 3aBonpckoit Ne 30876
NpUBEICHH! B TabNuLE.

Tabnua

YacTtoTta, M, YacroTa, M,

I'm MkB/Tla I'n MkB/Tla
630 145 50 150
500 148 40 150
400 149 31,5 150
31,5 150 25 150
250 151 20 150
200 151 16 150
160 150 12,5 150
125 150 10 149
100 150 8 148
80 150 6,3 147
63 150 5 146

JoBepuTenbHast OTHOCHTENbHas MOTPEUIHOCT MOBEPKH MpPH  JIOBEPHTENILHOM
BepositHocTH P=0,95 He npeprruaer 1,5 nb.

N36p1Tounoe crarnyeckoe garieHue 0,2 Ml]a.

Temneparypa BobI IIPH H3MEPEHHAX HAXOMMIIACH B nipenenax 15+ 1,0 °C.

OnexTpuyeckas eMKocTs ruapodona 12500 nd tg & < 0,022.

IIPUMEYAHHE Ilozpewnocme 2padyuposku apaHmupyemcs moabko Ha 4acmomax
U 0QBNEHUAX, YKA3AHHBIX 8 CBUOCMENLCIBE O NOBEPKE.

I/I3M€peHH$I MIpOBOOUIL

V4eHslit XpaHUTEND //

VBT 71-A-90 /éw@w(

C.®.Hexpuy
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rOCYJAPCTBEHHbBIH
METPOJIOTHYECKHH LEHTP
THJIPOAKYCTHYECKHX H3MEPEHHH

141570, MockoBckas 00.1.,
n/o Menpeneeso, I'TI BHUNOTPU

I'ocynapeTBeHHbBIH METPOJOrHYE€CKHH LEHTP
THAPOAKYCTHYECKHX H3MepeHHH
I'MIII'n

CBUOETENBCTBO Ne 03-01-2002

0 MIepBUYHOM MOBEpPKe
pabouero rupodoHa

Pabouwmii mameputensHbiidi ruapodon tuna [IP-2 3aBomckoit Ne 34223,
paccuMTaHHBIH Ha auanasoH 4actor 5 I'm + 5000 I'u, npunamnexamuit TOWU
JIBO PAH r. BraguBocTOK, HAa OCHOBaHUHM pE3yJbTAaTOB TIOCYJapCTBEHHOH
NEepBUYHON MOBEPKH, TNPU3HAH TOAHBIM M JONyLIEH K MPUMEHEHHIO B
KayecTBe paboyero W3MEpUTENBHOrO I'HjapodoHa, IpeJHa3HAaYeHHOIo I
U3MepeHHss 3BYKOBOTO JIaBJIE€HMS B BOIHOH cpele B [uamna3oHEe 4acTOT
5Tu +630I'u B COOTBETCTBUM C IOCYJapCTBEHHOM HOBEPOYHOM CXEMOH I10
MMH 2098-90.

IIpunoxcenue: Hnempyxkyus no skennyamayuu. I'uopogoner muna I1P-2.

16 aneapsa 2002 a.
Cpok oeticmeus ceudemenvcmsa 00 16 ansapsa 2003 2.
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Pe3ysbTaThl IepBUYHOM TOBEPKH
ruapodona tuna [1P-2 3aoackoit Ne 34223

PesynbTaThl H3MEpEHHs YyBCTBUTENbHOCTH M ruapodona tuna ITP-2 3aBoackoit Ne 34223
NpUBEACHBI B TabnHIe.

Tabauna
Yacrora, M, Yacrora, M,
I'n MkB/Tla 'y MxB/Tla
630 155 50 166
500 158 40 166
400 162 31,5 166
31,5 164 25 166
250 165 20 166
200 165 16 166
160 166 12,5 166
125 166 10 165
100 166 8 165
80 166 6,3 164
63 166 S 164

JloBepuTenpbHas OTHOCHTENbHAs IIOTPEUIHOCTh IOBEPKH IPH  JOBEPHUTEIBHOH
sepositHocti P=0,95 He mpessinaet 1,5 nb.

M36sTounoe cratudeckoe pasienue 0,2 Mlla.

TemrepaTypa BOZIbI IPH H3MEPEHHAX HAXOMMIIACK B pexernax 15+ 1,0 °C.

DneKTpHUecKas eMKOcTh ruapodona 14000 nd® tg 6 < 0,022.

IIPHMEYAHHE Iloepewrnocmyb 2padyuposKu 2apanmupyemcs moabKo Ha 4acmomax
U 0ABNeHUAX, YKA3ZAHHBIX 8 CBUOEMENbCHBe O HOBEPKE.

Wzmepenus mpoBOaM

/ e

Vuenslit XpaHUTEND

VBT 71-A-90 C.®.Hexpuu
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IrOCYIAPCTBEHHBIH
METPOJIOTHYECKHH I[EHTP
THJIPOAKYCTHYECKHUX H3MEPEHUH

141570, MockoBckas 06.1.,
n/o Menpneneeso, 'l BHUA®TPU

I'ocypapcTBeHHBIH MeTPOIOrHYECKHH HEHTP
FHAPOAKYCTHYECKHX H3MepeHH
rMOru

CBUAOETENBCTBO Ne 01-01-2002

0 MepBUYHOI MOBEpKe
paboyero ruznpodoHa

PaGounit u3MepuTenpHbId ruapodon Tuna IIP-2 3aBomckoit Ne 31746,
pacCUYMTaHHBIA Ha nuarnazoH yactor S5 I + 5000 I, npuHayiexamui TOU

JIBO PAH r. BranuBoCTOK, Ha OCHOBaHHH peE3y/lbTaTOB I'OCYIapCTBEHHOH
[IEPBUYHON IMOBEPKH, TMpPHU3HAH TOIAHBIM H JIONYIIEH K NPUMEHEHWIO B
KayecTBe pabouero M3MEpUTENTHHOrO I'MApo¢doHa, MpeIHa3HAYeHHOIo M
M3MEpeHUs] 3BYKOBOIO JIaB€HHMsT B BOJHOM cpele B JMala3OHEe 4acToT
5Tu.+ 5000’y B COOTBETCTBHHU C rOCYJapCTBEHHOM MOBEPOYHOH CXEMOM 110
MU 2098-90.

Hpunooscenue:  Hnempyrxyua no sxennyamayuu. I'uopogornvr muna I1P-2.

16 ansaps 2002 .
L pOK Oeticmeus céudemenvcmea 00 16 sneaps 2003 2.

Y4eHbll XpaHUTEHN sV \ER
VBT 71-A-90 ; g , C.®.Hekpuy
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Pe3ysTaThl IEpBUYHOM [OBEPKH
ruapodona tuna [TP-2 3asoackoit Ne 31746

PesynsTaThl H3MEPEHHs YyBCTBHTENBHOCTH M ruapodona tumna [1P-2 3aBoxckoit Ne 31746
NpUBeAEHEI B TabnHIe.

Tabnuna

YacroTa, M, YacroTa, M,

I' MkB/T1a I'm MxB/Tla
630 146 50 152
500 148 40 152
400 152 31,5 152
31,5 154 25 152
250 154 20 151
200 153 16 150
160 152 12,5 149
125 152 10 148
100 152 8 145
80 152,5 6,3 141
63 152 5 138

JoBepuTenpHas OTHOCHTENbHAs IIOTPEIIHOCTh IOBEPKM NPH  JOBEPUTEIHHOM
sepositHocTH P=0,95 re npeprmaer 1,5 1b.

U36rrrounoe cratuyeckoe nasienne-0,2 Mlla.

Temnepatypa BoJIbI [IPH U3MEPEHHUAX HAXOIMNIACK B pexenax 15 + 1,0 °C.

DnexTpuyecKas eMKocTh ruapodona 14100 nd tg & < 0,022.

ITPHMEYAHHE Iozpewunocmp epadyuposku 2apanmupyemcs moisKo Ha 4acmomax
U OasneHusIx, YKA3AHHbIX 8 CEUOEMENbCIMEE O NOBEPKE.

W3zMmepenus npoBOaMI

Yyenslil XxpaHHTEND

VBT 71-A-90 C.®.Hexpua
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roCyJJAPCTBEHHBIH
METPOJIOTHYECKHHU I[EHTP }
THJJPOAKYCTHYECKHX H3MEPEHHU

141570, MockoBckast 06.1.,
n/o Mengeneeso, I'lT BHUAOTPU

i

T'ocynapcTBeHHbIH METPOJIOrHYeCKHH EHTP
THAPOAKYCTHYECKHX H3MepeHHH
rmiaru

CBUWOETENIbCTBO Ne 05-01-2002

O NEepBUYHOM NTOBEpKE
paboyero rugpodona

PaGounii usmepurensHblid ruapodon tuna ITP-2 3aBoxckoit Ne 30887,
paccunMTaHHBIN Ha quana3oH yactoT S5 I'm + 5000 I'u, npunaanexammit TOX
JIBO PAH r. BnanuBocTok, HA OCHOBAaHHWM pe3yJIbTATOB TOCYHapCTBEHHOMU
NEepBUYHOM IMOBEPKH, TpU3HAH TOAHBIM M [JONYWIEH K NPHMEHEHUI0 B
KayecTBe paboyero W3MEepUTENBHOrO TUAPOQOHA, TNpeAHa3HAYCHHOIro IS
U3MEepeHUs  3BYKOBOTO JaBleHHMs B BOJHOH cpelle B AMANa3OHE 4acTOT
5T +630I'y B COOTBETCTBHH C focyﬂapCTBeHHOﬁ TIOBEPOYHOM CXeMOH 1O
MU 2098-90.

Ipunoscenue: Hucmpykyus no sxennyamayuu. Iuopogoner muna I[1P-2.

16 aneapa 2002 e.
Cpok Oeticmeus ceudemenvcmea 00 16 sneaps 2003 e.

[/ O C.®.Hexpuy
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Pe3yabTaTsl EpBUYHOM HOBEPKH
runpogona tuna ITP-2 3aBonckoit Ne 30887

PesynbTaThl H3MepeHHs 4yBCTBHTENLHOCTH M rumpodona tuma [IP-2 3aBoxckoit Ne 30887
IIpUBEJICHE] B TabaHIE.

Tabnuna

YacroTa, M, YacrorTa, M,

I'n MkB/T1a ' MkB/Tla
630 140 50 145
500 142 40 145
400 144 31,5 145
31,5 145 25 145
~ 250 145 20 145
200 145 16 145
160 145 12,5 145
125 145 10 145
100 145 8 144
80 145 6,3 144
63 145 5 143

HoBepuTenbHas OTHOCHTENbHAS [OTPEIIHOCTh HOBEPKH IIPH  JOBEPUTENBHOH
BepositHocTH P=0,95 He mpespnmaer 1,5 ab.

Has6rrrounoe cratuueckoe aasnenue 0,2 Mlla.

TemnepaTypa BOZIBI IIPH H3MEPEHUSAX HAXOMUNIACH B npenenax 15 + 1,0 °C.

DnexTpHyeckas eMKOCTh ruapodpona 14300 nd tg & <0,022.

JIPHMEYAHHE Ioepewnocmy 2padyuposku 2apaHmupyemcs moabKo HQ 4acmomax
U 0asneHusx, YKA3aHHbIX 8 C8UOemeNbCmBe O NOBEPKE.

V3mepeHust ipoBOIHI

VYyeHbIlt XpaHUTENTH

VBT 71-A-90 // . C.®.Hexpuu
/{7"'{ c—,c/\_’ P
/
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MpunoxeHue B - PeaynbTaTbl B3aMMHON KannopoBKu

12 ceHTsb6pss 2002r. Ha cygHe Mpbuc 6Gbina npoBefeHa B3aMMHas KanubpoBka BcCex
aHanoroBbiXx W UUPPOBbLIX paguornapoakyctmyecknx OyeB, MCMNONb30OBaBLUMXCA MpU
nposegeHnn nporpammbl nccnegosaHun 2002 r. (Tabnvua B.1). Bce 6yn, kpome 12-6utosoro
LUMEPOBOro paguornapoakyctTuieckoro 6ys, kanmbpoBannce NOCPEACTBOM CPaBHEHUS LUYMOB,
cosgaBaemblx cydamu Mpbuc w Tpuac, a Takke TOHalbHbIX CUrHAMNOB, reHepupyemblxX
BbICOKOYACTOTHbIM  3BYKOBbIM  M3nydatenem. [ekogep Ana 12-6utoBoro  uLumdpoBOro
paavornapoakycTnyeckoro 0ys Haxoguncsa Ha MunbTyHCKOM Masike, B CBSA3M C 3TUM B3auMHasi
KannbpoBka aaHHoro 6ys Gbina BbINONHEHA No3aHee B TOYKe a.1 nocpeacTBOM KannbpoBku no
aHanorosomy 6yto ARB-188.030 (Puc. B.6).

PucyHok B.1 - BsaumHasa kanu6poBka aHanoroBbix u uugpoBbIx 6yeB Ha cyaHe Mpbuc

B3anmHas kanubpoBka Ha MecTe MNpOBEAEHUs UCCrefoBaHU nposogunack nocpeacTtsoM
rPynnMpoBKM BCEX rMAPOOHOB B CTPYKTYPY, MOMyyYmnBLLYO Ha3BaHue “ex”, (Puc. B.1), koTopas
yCTaHaBnumBanacb Ha MOPCKOM gHe (rnybuHa 25 M) ¢ 3agHen yactu cygHa Mpbuc. Ha Upbuce
pPerncTpMpoBanucb CuUrHanbl OT 3TUX TMAPOGOHOB / pagunorngpoakyctuyeckux Gyes. Llenbto
ABMANacb  OJHOBPEMEHHas  3anMCb  OOHOTO WM TOTO  Xe  CurHana  Bcemwu
paguorngpoakyctuyeckummn Bysamn. 3TO gasano BO3MOXHOCTb MPOBEPUTb OTHOCUTEMbHYHO
KanubpoBKy pagmornapoakycTuyeckux oyes.
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PucyHok B.2 - AHanu3s B3aumHoun kanmbpoBku (BY nanyyarens)

Pagnorng | Yactora | YcuneHm YyBcTBM- MecTo daTta

poaKkycTuy , My e TenbHOCTb | yctaHoBKM | (2002 r.)
eCKun bym (Ku) mkB/Ma

DRB-12 166,720 25 10900 a.1 12-14/09
5 15-22/09
DRB-16 166,125 60/30 10700 a4 13-15/09
12/6 a4 16-19/09
60/30 b.2 21-23/09
DRB-16 166,775 50/25 10300 a.5 13-15/09
10/5 a.2 15-19/09
50/25 b.1 21-23/09
ARB 188,030 4000 145 a.1 12-19/09
a.0 19-23/09
ARB 172,400 1000 166 a.b 13-19/09
2000 b.1 21-23/09
ARB 176,650 1400 152 a4 13-19/09
b.2 21-23/09
ARB 177.300 2000 151 a.2 12-19/09
b.3 21-23/09

Ta6nuua B.1 - NoapobHaa nHcpopmaumsa 060 Bcex Oysix, UCMONb3OBaBLUMXCA NPU
BbINOSIHEHUN NporpamMMbl UCcrieaoBaHUN akycTudeckoro nonsa B 2002 r.
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Cross-calibration - "Irbis', 12.09.2002, 09:58, G(f), dBre 1 mkPa/Hz

114
112
110
108
106

DRB-166.775 MHz ———
ARB-172.400 MHz —
ARB-177.300 MHz ——
ARB-176.650 MHz ——
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PucyHok B.3 - AHanu3 B3aMMHOM KannopoBKu (Luym)
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125 Cross-calibration - "Irbis', 12.09.2002, G(f), dBre 1 mkPa>/Hz
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PucyHok B.4 - AHanu3 B3aMMHOM KannopoBKu (Luym)
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Cross-calibration - "Irbis”, 12.09.2002, G{f), dBre1 mkPs(Hz
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PucyHok B.5 - AHanu3s B3aumHoun kanmbpoeku (BY nanyvarens)
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2
115+ Cross-calibration - a.1, 12.09.2002, 19:07, G{I), dB re 1 mkPa /Hz
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PucyHok B.6 - AHanu3 B3auMHOM KanmbpoBKu
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Ha Puc. B.2 - B.6 npuBeaeHbl CNEKTPbl, UANIOCTPUPYOLWNE pesynbTaTbl aHanusa B3auMHOM
kanubpoekn. B Tabnuue B.2 npuBegeHbl pesynbTaTbl CTAaTUCTUYECKOrO aHanmuia AaHHbIX
B3aMMHON kanubpoBkn. Kak MOXHO BMAETb, MakcumanbHash abCcosfiioTHas norpeLHoCTb
cpegHero 3HayeHus gns nboro undgpoBoro pagmorngpoakyctnyeckoro bya cocrasnsna 0,62
nb, a ans no6oro aHanoroBoro paavoruapoakyctudeckoro 6ys — 1,7 aB*. 3T 3HayeHus

yKnaablBaloTCs B OXuaaemble npeperibl OTHOCUTENbHOW MOrpellHocTn Anst obopyaoBaHus u,
65

TakuMm 06pas3om, Gbina NoaTBepXxaeHa aGcontoTHaa KanmopoBka AaHHbIX .

Tun Mru Gf,buuy#(ﬁ;f‘Z) (_; (.flafz) AGf,buoy#(.fi;fZ) anMeanMﬂ
f,=35Tu; f,=135Ty
DRB-16 166,775 8300 10 (0,12%) 83-22-2002 -
ARB 172,400 8300 10 (0,12%) SaberMCprpos
ARB | 176,650 8410 8290 120 0,14%) | pobua 0
ARB 177,300 8150 140 (0,17%) |%JyM OT cyaHa
puac
/,=300Iy; f,=1200 Iy
DRB-16 166,775 69090 87 (0,13%) 83-22-2002 -
ARB 172,400 68930 73 (0,11%) 38.peFI/ICTpMpOB
69003 aHo Ha cyaHe
ARB 176,650 68990 13(0,02%) | yp6uc
LWym oT cyaHa
ARB 177,300 69000 3 (0,00004%) Touac
f,=140Ty; f,=1800 Ty
DRB-16 | 166,775 126620 235 (0,18%) 83-22-2002 -
ARB 172,400 126800 415 (0,33%) 3a.per|/|CTpmpos
126385 aHo Ha cyaHe
ARB 176,650 126440 55 (0,04%) Yp6uc
Lym oT cyaHa
ARB 177,300 125680 705 (0,56%) Tpuac

f,=1200 I'y;  f, =2200 Iy

% Bonee Bbicokue NOrpeLLIHOCTN KannbpoBKN HAbNAANMCh NPY CPAaBHEHUN U3MEPEHNIA, MPOBEAEHHbIX
co cnabbiMu cUrHanbIMU.
65 Lindposble rmugpoakyctudeckune dym kannbposanmck B guanasoHe 1 'y - 2,6 kl'u, a aHanorosble
rmapoakycTnyeckme 6ym B avanasoHe 200 Ny - 10 kl'y. ABcontoTHas kanubpoBKa He NCNonb3oBanach
ON1S1 AaHHBIX, 3aPEerMcTPMPOBaHHbLIX aHANOroBbIMY M’MAPOAKYCTUYECKMMUN BYysIMM Ha YacToTax Huxe

200 Iy,
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Tun Mrl.l Gf,buny#(fl;f‘Z) 5 (f‘lafz) AG_/',blmy#(fi;f‘Z) anMeanMﬂ
DRB-16 | 166,775 70800 125 (0,18%) | 12.09.2002 -
09:58
ARB 172,400 71500 575 (0,81%) | 3apervcrpupos
70925 aHo Ha cyaHe
ARB 176,650 71200 275 (0,34%) | yp6uc
LWym ot cygHa
ARB 177,300 70200 725 (1,02%) | Tpyac
f,=3000 I'y; f, =9800 Iy
ARB 172,400 239500 433 (0,18%) 8 3.22.2002 -
ARB 176,650 241000 239933 633 (0,26(%) 3a.per|/|c'|'py|pOB
dHO Ha cygHe
ARB 177,300 239300 1067 (0,44%) | pp6uc
LLym oT cygHa
Tpuac
f,=3000 I'y; f, =9800 Iy
ARB 172,400 399000 333 (0,08%) 13-82-2002 -
ARB 176,650 406000 399333 6667 (1,7%) 3a'pemmpy.p03
aHo Ha cyaHe
ARB 177,300 393000 6333 (1,6%) | yp6uc
Benbin wym un
BY nanyvartens
f,=2Ty; f,=10001Ty
DRB-16 | 166,775 77930 215 (0,28%) 13-22-2002 -
DRB-16 | 166,125 77850 295 (0,38%) 3a'pemmpy.p03
ARB | 177,300 78400 78145 255 (0,33%) | pobua
ARB 188,030 78400 255 (0,33%) ﬁgg"u?mcyﬂ“a
=10 Ty; £, =2500 Iy
DRB-16 | 166,775 163400 675 (0,41%) 13-22-2002 -
DRB-16 | 166,125 165100 1025 (0,62%) 3a'pemmpy.p03
164075 aHo Ha cyaHe
ARB 177,300 163000 1075 (0,66%) | yyp6uc
Ll
ARB | 188,030 164800 725 (0.44%) | yopua
f,=254Tu; f,=1054Tuy
DRB-16 | 166,775 57200 50 (0,09%) | 12.09.2002 -
DRB-16 | 166,125 57300 50 (0,09%) | 3aperucrpupos
dHO Ha CcygHe
ARB 177,300 58050 100 (0,17%) | pp6uc
ARB | 188,030 57850 57950 100 (0,17%) | oYM oT cyaHa

Upbuc

Ta6bnuua B.2 - CtaTcTUYECKUIA aHanuM3 norpeHocTer B3auMHON KannbpoBKu
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MpunoxeHue C - MeToAMKN HOPMUPOBKM U aHaNn3a aKyCTUYECKUX AaHHbIX

HopmMupoBKa UM KOPPEKTUPOBKA AaHHbLIX BLIMOMHSANNCE C  UCMOMb30BaHUEM  CHeayHoLnX
anroputmos’:

1. HopmupoBka HeobpaboTaHHbIX OaHHbIX:

V
A=— [mkMa]
K, K,
lne:
A amnnuTtyga oTcyeTa [Mklla]
V' BbIxogHoe HanpsikeHue AL
K, CKBO3HOMN KOI(PMDULIMEHT yCUNEHNS
K uyBcTBUTENBLHOCTL rMapodoHa [MB/mkIa].

2. BbluncneHne oLeHOK cnekTpanbHbIX NIOTHOCTEN SHEPTUN N MOLLIHOCTU:

[na oundbpoBaHHOro BPEMEHHOTO psiia AABINEHUS:

p(iAt) , i=0,M-1 [mklMa]
lne:
M uyucno otcyeToB
T  OnMTEenbHOCTb BPEMEHHOrO psiga (CekyHAabl)
At 4acToTa guckpeTumsaunn (CekyHabl)

A. BbluncneHue cneKTpaanon NNOTHOCTU SHEPIUn B npeaenax nitepBarna aHanm3a T

E(KAF) = 208 | Py (k)| [(MKMa/Tw)?] unm
[mkMaZc/Tu]’
pe:

1
Af =—— war yactotbl (My,
\f Y7 (Tw)

Anroputm BlN® HeobxoamMmo NpoBepuTb Ha cooTBETCTBUNE Teopeme [NapceBans:

M2

Mi PADAL =Y E(kAf)AS

Ona ypoBneTBopeHusi TpeboBaHus TeopeMbl [lapceBansa [oOMmKHa WCNONb30BaATLCA
koMneHcauma Ha Af, B NpOTMBHOM cny4ae He OygeT obecneyeHO npaBuUNbHOE
CYMMWPOBaHME 3HaAYeHWn 3Heprun. Takum obpasom, ecnm blP BeinonHseTca ans

oTnunyatowerocs oT 1 cekyHObl BpPEMEHHOro  WHTepBana, OyaeT BbINOMHATLCA
KOMNEeHcaLMs Ha AMTENbHOCTb 3TOro MHTepBana'.
B. BbluucneHue cnekTpanbHOM MMAOTHOCTU MOLLHOCTU (SHEprusi Hopmanu3oBaHa anis

nMHTepBana B 1 cekyHay):
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G(kAf) = %E(kAf) [MkMa?c/(c Mw)] unm [MkMa?/My]
C. lMpeobpasoBaHune cnekTpa Angd norapnmmyeckon WKanbl:

E 5 (kAf) =10L0g2 + 20Log (At Py (KAS))  [8B oTH. 1 MkTa c/My]
G 5 (kAf) = E , (kAf)—10LogT [aB oTH. 1 mkMa?/(I"u]
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