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[lpeaucnoBue
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27 nekabpsa 2002 r. Ne 184-03 «O TexHUYeCcKOM perynmupoBaHiun», a npaBuna npMMmeHeHuns HauMoHanbHbIX
ctaHgapTtoB Poccunckon egepaunmm — OCT P 1.0—2004 «CtaHaapTusaunsa B Poccunckon depgepanmn.
OCHOBHbIE MNONOXEHUSAY
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1 NoAroTtoOBJIEH ABTOHOMHOM HeKoOMMep4yeckou opraHusaumen «HaydHo-uccnegoBaTenbCKUN
LleHTpP KOHTPpOA U gnarHocTuk TexHmndecknx cuctem» (AHO « HAL K» ) Ha ocHOBe pyCcCKoW Bepcun cTaHaap-
Ta, yKasaHHOro B NyHKTe 4

2 BHECEH TexHu4yeckum komuteToM no ctaHaapTusaunm TK 358 « AKyCcTUka»
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Poccunckon deagepanm n MexxrocygapcTBeHHble cTaHaapThl BblaeeHbl NONY>XXUPHbBIM KYPCUBOM

5 BBEAEH BINEPBbIE

ViHgbopmayusi 06 U3MEeHeHUSsIX K HacmoswemMy cmaHOapmy nybriukyemcs 8 €Xe200H0 U30agaeMoM
UHpOpMalUOHHOM yKa3zamerne «HauuoHanbHbie cmaHoapmhbi», a mexkcm U3MeHeHUU U IorpasoK — 8 eXXeMe-
CSYHO U30asaeMbix UHQPOPMaUUOHHbIX yKa3zamernsax « HauuoHarnbHble cmaHOapmel». B cniyyae riepecmompa
(3aMeHbI) Ui OomMeHbl Hacmosauie2o cmaHoapma coomeemcemesyroujee yeseodomMmiieHue byoem orybriukoeaHo
8 eXKeMeCs4YHO U30asaeMoM UHpopMayUoHHOM yKka3zamerne «HayuoHanbHbie cmaHOapmeil»y. Coomeemcmey-
rowast UHopmMmayus, yeeooMIeHue U mekecmsi pasMmeularomes makxe 8 UHpopMalyUuoHHoU cucmeme obujez2o
r10J1b308aHUss — Ha obuyuanbHoM calume @eoepallbHo20 a2eHmemea rno mexHU4YecKoMy pe2ynupogaHUuUro U
Memporsio2uu 8 cemu ViIHmepHem
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BBenoeHue

[1Ba OCHOBHBLIX UCTOYHKMKa NpeobnaaaoT B 3BYKe BbICTPeNa: AyNbHas BONHA U 3BYK NyNKU. 3TU UCTOYHUKA
NPUHUUNUANBLHO OTNUYaoTCs. 3BYKOBAA BOJMTHA NMPUY B3pbIBE (B3PbIBHAs BOMHA) MOXKET ObITb MHTEPNPEeTUPOBA-
Ha Kak gynbHagda BOHa.

[ynbHasa BoNHa co3gaeTcs paclumpaolMMACA rasaMin B3pbIBYaTOro BellecTsa B Ayne. lynsHasa BonHa
MOXET ObITb CMOAenMpoBaHa MarnbiM cpeprniyeckum o0 BLEMOM B MOMEHT Nepexoaa CKOpoCcTU pacllUpeHUs
ra30B B CBEPX3BYKOBYIO.

3BYK My BO3HUKaeT NpU ABMXKEHUN MY CO CBEPX3BYKOBOU CKOPOCTLIO MO TPAEKTOPUM OT AyNa Ao Lenu
M A0 TOYKU TpaeKTopUn, B KOTOPOU CKOPOCTb NN YMeHbLIaeTCAa A0 CKOPOCTU 3BYKA. 3BYK NN UCXOOAUT OT
yyYyacTKa TpaeKTopUun, KoTopasa nsnydyaeT yaapHyo BOMNHY B onpegeneHHoM HanpaBieH N,

B obuwem cny4yae paccMmaTpuBaeMbld B HACTOSILLIEM CTaHOapTe METOA pacyeTa 3BYKOBOU SHEPTUN YUUThI-
BaeT BNUSIHNE pa3nNUYHbIX BUOOB 3HEPIUU, BLICBODOXAAaOLWMXCA Npu BbIcTpene. MeToa aaeT oLeHKU TEX BUAOB
OHEpPrnKn, KoTopble NpeobpasyoTcs B 3BYKOBYIO 3HEpPruto. PesynbTaToM pacyeTa siBNSTCS 3HAaYEeHUS aKyCTU-
YecKknx napameTpoB UCTOYHMKA: YINOBOE pacnpeaernieHne 3ByKOBOM 3HEPTUN U CNEKTP U3NyYeHNA.

IV
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HAUUWOHANbHBIU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUMN

AKyCTUKa
LUYM, MPOU3BOOUMBIUA HA CTPEJIbBULLLIAX
YacTb 2

OnpepeneHne akyCTUMECKUX XapakTepUcTUK AYNbHOW BOMHbI U 3BYyKa Nynu NyTeM pacyeTa

Acoustics. Noise from shooting ranges.
Part 2. Estimation of acoustic characteristics of muzzle blast and projectile sound by calculation

[NaTta BBegeHna — 2010—12—01

1 Ob6nacTb NpUMeHeHus

HacToqawmm ctaHgapT ycTaHaBNMBaeT MeTo pacyeTa akyCTUYeCKUX XapaKTepUCTUK AyNbHOW BOMHEI, a
TaKKe 3ByKa Nnynuv no napameTpam OrHeCTPEerbHOIrC OpyXug kanmbpom meHee 20 MM € 3apsaamMm, TROTUNOBLIN
SKBUBAaNEHT KOTOPbIX MeHee S0 T.

HacTtodawmn ctaHgapT NpUMeHAtoT, eclii OTCYTCTBYIOT daHHble U3MepeHUA UCTOYHMKA 3BYKa UMK He
N3BECTHbI AaHHble ans pacyeTta 3sykanynuno FOCT §3572. Npumepom aBndeTcH onpeaeneHne 3syka apodo-
BOro obnaka npu BeicTpene n3 ApodboBoro pyXbsl. HacTtosaAwWwMn cTaHaapT MOXET MPUMEHATLCH ANA UHTEPNOoNs-
LN pe3ynbTaToB U3MepeHUn ayJ1IbHOM BOJTHbI.

B kayecTBe XapakTepUCTUKN UCTOYHUMKA 3BYKA B3AT CNEKTP YrNOoBOro pacnpegeneHnsa 3ByKOBOU SHEPTUN B
ananasoHe YactoT o1 12,5 'y Ao 10 kl'u. Ero moXxHo ucnone3oBaTth ANd pacyeTa pacnpocTpaHeHUda 3ByKa Ha
MECTHOCTMW.

HacTtoawmn ctaHgapT He NPUMEHSAT ANda NPOrHo3MpoBaHNAa YpOBHEN 3BYKa C LieNbio OLLEHKN CTeNeHN
NnoBpeXgeHua cnyxa v gngd nporHo3npoBaHng YpoBHEN 3BYKa U 3BYKOBOIO BO3AENCTBUA HA ManbliX pacCTOs-
HUAX, NPU KOTOPLIX HENMPUMEHUMa NMMHENHada akyCTUKa.

2 HopmaTuBHbIe CCbINKN

B HacTosileM cTaHOapTe UCNOMNb30BaHbl HOPMAaTUBHLIE CCHINTKMA Ha creayiollme cTaHaapThl:

[OCT P 53188.1—2008 LUymomepsbl. HacTb 1. TexHunueckme tpeboBaHuda. (M3K61672-1:2003 « 3rieK-
mpoakycmuka. LLlymomepesi. Hacme 1. TexHu4Yeckue mpebosaHusi», MOD)

[OCT P 53570—2009 Akyctuka. LLym, npounssogumein Ha cTtpensbuwax. Yacte 1. OnpeaneneHune
aKyCTUYEeCKUX XapaKTepUCTUK AyNbHOW BONHLI NyTeM usmepeHun (MCQO 17201-1:2005 «Akycmuka. LLym, rnpo-
LU3800UMbIU Ha cmpenkbulax. Yacme 1. OnpedeneHue OyneHOU 8011HbI TymeM usmepeHul», MOD)

[OCT P 53572—2009 AkycTtuka. LUym, npomssoanmbin Ha cTpensbunax. Hacts 4. INporHosmpoBaHme
aeyka nynu (MCQO 17201-4:2006 «Akycmuka. LLiym, npou3eooumsil Ha cmpenbbuwjax. Yacme 4. [1po2Ho3UpO-
saHue 38yka nynu», MOD)

[OCT 31295.1—2005 LWym. 3aTyxaHune 3ByKa nNpu pacnpoctpaHeHn Ha MecTHOCTU. HacTb 1. Pacuer
nornoweHnsa 3pyka atmocdepon (MCO 9613-1:1993 «AKycmuka. 3amyxaHue 38yKa rpu pacripocmpaHeHuU
Ha MmecmHocmu. Yacme 1. Pacyem rioanouwjeHus 38yka ammocgpepou», MOD)

[TpumedaHwune—Illpu NONb30BAHUM HACTOSALWMM CTAHAAPTOM LenecoobpasHo NPOBEPUTL AENCTBUE CCbINOM-
HbIX CTaHOAPTOB B WHMPOPMAUMOHHOW cucTeme obuero nonb3oBaHUs — Ha oduumanbHom cante PegepanbHOro
areHTcTBa no TEXHUYECKOMY PEryriMpoBaHUIO U METPONOrMu B cetn VIHTepHe T nnn no exxerogHo nagasaemomy nHpopma-
LMOHHOMY YKa3aTtento « HaunoHanbHble CTaHAAPThI», KOTOPbLIW ONYyBNMMKOBAH Mo COCTOSHMIO Ha 1 SIHBaPS TEKYLLEro roaa, u

U3paHune odbmumanbHoe
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N0 COOTBETCTBYIOWUM €XEMECAYHO N3JaBaEMbIM MHPOPMALMOHHBIM yKasatensam, onybriMKOBaHHbIM B TEKYLLLEM roay.
Ecnun ccbinovHbIv cTaHAAPT 3aMeHeH (M3MEeHeH), TO NPY NONb30BaHMU HACTOSALLMM CTAaHAAPTOM cneayeTt PyKOBOACTBO-
BATbCS 3aMEHAWUM (UBMEHEHHbIM) CTaHAapTOM. ECnun cebinovHbIM cTaHAApPT OTMEHEH De3 3aMeHbl, TO MONOXEHNE, B
KOTOPOM JaHa CCbINKa Ha Hero, NPUMEHSIETCSH B YacTU, HE 3aTParMBatoLLLEN 3TY CCbINKY.

3 TepMUHbI N onpegeneHus

B HacTodawemM cTaHaapTe npuMmeHeHbl TepMuHbi o FOCT P 53570, aTakke cneayrolme TepMUHBI C COOT-
BETCTBYOLWMMM onpeaerneHUsIMu:

3.1 O6Lwune TepMUHBLI

3.1.1 nnoTHocTb Bo3ayxa p (air density), kr/m3: MNOTHOCTb BO3AyXa NPU UCMbITAHUSAX.

3.1.2 yrnoBas yactota o(angularfrequency), pag/c: Lluknnyeckaqa 4actota, YMHOXEHHada Ha 2T

3.1.3 cuctemMma KoopauHart (X, y) [coordinate system (X, y)]: I'lnockaa cuctema koopauHaT, rae ocb X
0003HavYaeT NIMHUIO OTHS ¢ Havanom koopanHaTt X = 0 Ha KOHLUe CTBONA; ¥ — pacCTosiHUE NO NepneHanKynapy K
NMUHUK OTHA B NOOOKN NNOCKOCTU, Npoxoasilen Yepes NUHNIO OTHSI.

[TpyumevyaHNHs
1 3BYKOBOE NoJie Nynm 0CECUMMETPUYHO OTHOCUTESIBHO JNIMHUN OTHS.
Z2 KoopawHaTtbl 3a0at0T B METPAaXx, M.

3.1.4 kKocuHyc-koadpuLmeHTbl Cc, , | (cosine-coefficients): KoadppnuneHTbl koCMHYC-NpeobpaszoBa-
HUA Dypbe, UICNOoNb3yeMble ANA NpeAcTaBNeHUa guarpaMmmbl Hanpas1eHHOCTU U3NTYYEHNA NCTOYHUKA B BUAOE
paga Pypbe no yrny.

3.1.5 yronTopMmoxeHud c(deceleration angle), paa: PasHocTb Mexay yrnom nusny4yeHuUs Ha HadanbHOM
M KOHEYHOM y4YacTKax TpaeKTopun nynu.

3.1.6 yaenbHaa xuMundeckaa aHeprua u (specific chemical energy), Ox/Kr: YaenbHaa xmmuieckas
3HEpPrnsa B3pbiBYATOrO BeLleCcTBa.

3.1.7 nuHua orHA (line of fire): NpoaonxeHne ccesoU NMUHUK CTBONA.

[TpumeyaHune—CM. pucyHoK 1. Tpaektopus nynu MOXeT BbiTb onncaHa oTpeskamu npsambiX nuHun. Metoa
pacyeTa NPUMEHSIOT K KoMy oTpesky. [lonpaBku npuuena He y4nTbIBaloT.

L
L 4
L
L
|3 — 7| 6 5
8 i
2 | 1
a) Bug cOoKy
! ! i\
2/ 3 ‘ 1 6 o)
b) BUA cBepxy

1T — ayno; 2 — cteon; 3 — npuuen; 4 — NUHUA OrHA; & — NUHUA NpUUEnnBaHus;, 6 — Uenbk; / — TpaekTopus; 8 — BbiCcOoTa LENK

PucyHok 1 — JInHuS OrHa n NMHnA npruenmBaHns
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3.1.8 3BykoBas aHeprusa nynu Q, (projectile sound source energy), lx: AKycTu4eckas aHeprus nynu,
OTHeceHHas K ydacTKy TpaeKTopun AnHou 1 m.

[TpnmedaHun e— 3BYKOBaAs SHEPINA NyNuv paBHa NPON3BELAEHUIO MOTEPL KNHETUYECKOU SHEPTUN N aKyCTUYEC-
KON 3SPPEKTUBHOCTU GCac.

3.1.9 macca B3pblBYaTOro BewecTBa M. (propellant mass), Kr.
3.1.10 yronusny4dyeHua ;(radiation angle), pag: Yron mexay nMHUen oria u BeKTopOM BOITHOBOTO YUC-

fa, on1cbiBaoLWMM JIOKanbHOE HanpaBneHne pacnpocTpaHeHnsa 3ByKa nynu.

[TpnmedvaHune— & gononHaer yron koHyca Maxa go 90°.

3.1.11 ckopocTb 3ByKa B Bo3ayxe ¢ (speed of sound in air), M/c: CkopOCTb 3BYKa NP UCNbITAHUSAX.

3.1.12 nnowapb pacxoguMocTu S¢(divergentarea), M2: [1noLagb NoBEepPXHOCTU, PACTIONOXEHHON Ha
onpeaeneHHoOM PacCTOAHUNM OT TPaeKToOPUKM NynKn, 4Yepes KOTOPYHO pacnpoCcTpaHAETCA 3BYK NMyNU NPU NMNPOXoXK-
OEHUN COOTBETCTBYIOLLErO y4acTKa TpaeKToOPUN.

3.1.13 paccToAHuUe pacnpocTpaHeHun rq (propagation distance), M: PaccTtoaHue mexay koopanHaTa-
MW MY Pg 1 TOYKOWN U3MepeHNns Pp.

3.1.14 papuyc Bebepa R, (Weber radius), M: Paanyc skBuBaneHTHoON cpepbl U3Ny4eHUs, UCMOSb3Y-
eMOMn B Moaen B3pbIBa.

3.1.15 paBneHue Bebepa p,, (Weber pressure), [Na: 3BykoBoe aAaBneHue Ha cpepe Bebepa.

3.2 HanpaBneHHOCTb

3.2.1 KoppeKkTupyrowmnmkoadduumneHT c.(correctionfactordue to source directivity): Koppekuumsa, y4u-
ThiBatoLWas BNUAHNA Pypbe-PpyHKLUMN pasHOro nopdaaka Ha akycTUdeckyo 3Heprmio UCTOYHUKA.

3.2.2 KoadppuumeHT HanpaBneHHOCTU Y(a) (directivity factor): 3HauyeHne PyHKUUU HanpaBeHHOCTUB
HanpaBneHnn «o.

3.3 JHeprusa

3.3.1 adpcpekTMBHOE YyrnoBoe pacnpepgeneHne aHeprum uctovuHuka Q,(a) (effective angular source
energy distribution), x/cp: O dheKTUBHAA SHEPTUSs, U3NyvaemMad B HanpaBneHnnyrna o. ¢ y4eTom kosdppuum-
eHTa Hanpas/IeHHOCTH.

3.3.2 nonHadaKkycTu4yeckasa aHeprumuctodHuka Q  (totalacoustic source energy), l: Akyctnyeckas
aHeprusa, nonyv4aemas nocne nHTerpuposaHna Q.{a) no cepe, oxsaTbiBatoLLeN NCTOUYHUK.

3.3.3 3HepruaAB3pbIBHbLIXTa30B Qg (energyinthe propellantgas), x: OHeprna B3pbIBHbLIX ra30B, UCTE-
KaloL X N3 gyna.

3.3.4 noTepu KMHeTU4eckomn aHeprum Q, (kinetic energy loss), Ix: Pa3HOCTb KNHETUYECKOWN 3HEpPrun
NoCTynaTenbHOro ABMXKEHUS NN B Havare U KoHUe ydacTka TpaekTopum anmHon 1 m, obycrnosneHHast Conpo-
TUBINEHMUEM BO3ayXxa.

3.3.5 3Heprua aynbHoro uctovyHuka Q_,(muzzle source energy), [k: [lonHaa akyctuieckasa dHeprng
OYNbHOW BOMHHI.

3.3.6 AynbHasa KMHeTUYecKas aHeprua nynu Q , (projectile muzzle kineticenergy), Ibk: KnHeTnveckas
SHepPrua Nynu npu BelneTe U3 ayna.

3.3.7 3Heprusa B3pbiBYaToro BewecrtBa (. (propellant energy), Ibk: [NonHaa xnMmnyeckasa aHeprud
B3pPbIBYATOMO BELLECTBA.

3.3.8 nnoTHocTb 3Heprum Bebepa Q,, (Weber energy density), Ax/M3: [NOTHOCTL 3HEPTUN UCTOYHMKA

Bebepa c pagnycom Bebepa 1 m.
3.3.9 onopHaAa aHeprua Bebepa Q,, (reference Weber energy), Ax: SHeprua Bebepa ana maccol

B3PbIBYATOrO BellecTBa, umerowlero paguyc Bebepa 1 m.
3.4 OTHOLWEHUA

3.4.1 KMHeTU4ecKoe OTHOLWEeHHne o, (Kinetic fraction): OTHOLIeHWe 3BYKOBOW 3HePrumn nynn Q, K sHep-
M1 B3pbiBYaTOro Bewectsa Q..

[TpumevyaHn e — SPPEKTUBHOCTb €CTb KWNHETUYECKOE OTHOLLEHWNE, BbIPAXEHHOE B NPOLEHTAX.

3.4.2 rasoBoe OTHolleHUe G, (gas fraction): OTHOLWIEHNEe 3HEePrun B3PbIBHBIX rasoB Q, K 3Hepruu
B3pblBYATOro BewecTea Q.

3.4.3 aKycTu4veckan adppeKTUBHOCTb G, (acoustical efficiency): [lona sHeprun B3pbiBYaTOro Bellec-
TBa, NpeBpallaroLladcd B akyCTUYECKYo SHEPTUIo.

3.5 lNynsa

3.9.1 AnameTp nynu d, (projectile diameter), M: MakcumanbHbIv AnameTp nynu.
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3.5.2 HavanbHasA ckopocTb nynu v, (projectile launch speed), M/c: CKOpOCTb Nynn Npu BblNeTe
N3 ayna.

3.5.3 anuHanynwu /,, M (projectile length).

3.5.4 macca nynu m, (projectile mass), kr: Macca nynu nnin macca apobosoro cHapsiaa ApoboBoro
DYXbS.

3.5.5 CKOpPOCTb Nynu v, (projectile speed), m/c: CkopocCTb NN BAOTb TPAEKTOPUMN.

3.5.6 nameHeHue ckopoctu nynu « (projectile speed change), 1/c: UsmeHeHMe CKOPOCTU NYNN HA e -
HUALLe ANUHBLI TPAeKToPUN.

3.5.7 yucno Maxa M (Mach number): OTHOLWIEHNE CKOPOCTU NYNM K NoKanbHOWM CKOPOCTU 3BYKa B
BO3AYXe.

4 Mopgenb Aonsa pacyeTta napaMeTpoB MCTOYHUKA AYNbHOU BOJHbI

4.1 O6LWMe NnonoXXeHus
[0 BO3MOXHOCTU XapaKTepUCTUKU AYNbHOW BOMHBbI KAk UCTOYHUKA 3ByKa crnegyeT onpegensTtb no

F'OCTP 53570.

HacToawnn pasgen yctaHaBnmMBaeT MeTodbl pacueTa akyCTUYECKUX XapakTepUCTUK AyNbHOW BOJTHbI U
B3PbLIBOB. [lynbHas BOMHa OrHeCTPenbHOro OpyXna ABNAEeTCHA OCTpoHanpaBieHHOoOW. YINMOBOoe pacnpeaeneHue
SHEPrm UCTOUHKKA U CNEKTP N3NyYeHUA NU3MEeHAIOTCS B 3aBUCUMOCTU OT yrna o.

[TapameTpbl ICTOYHUKA ABNSAIOTCA UCXOAHBIMW AaHHBIMW AN pacyeToB HanpaBneHnda pacnpocTpaHeHUs
3BYKa M ero 4acTtoThl. [1ockoNbKy AaHHble 06 nanyveHun 3syka no FOCT P 53570 oTcyTCTBYIOT ANA O0NbLUNH-
CTBa BUAOB OrHECTPENbHOIro OpyX1a n 6oenprunacos, To UX cneayeT MonyynTb rno Apyrmum TEXHUYECKUM napa-
METpaM OpYyXusi. AHANOrTMYHBIN NOAX04 MOXeT OblTb NPUMEHEH TakkKe K B3pbiBYaTbiM BeulecTBam. NS
OYINbHOW BOJTHBI NMTMHENHada akyCcTuka npuMmeHuma, ecnm nMKoBoe 3ByKoBoOe AasnieHne meHee 1 kla.

[TpwnmeyaHune—Mertog pacyera MOXeET ObITb HEMPUMEHUM AN OTHECTPENbHOIO OPYXUS C AYNTBHBIMU YCTPOWN-
CTBaMW, OKa3bIBAKOLWMMU BIUSIHME HA AYNbHYO BOMHY, HANPUMEpP € AYINbHbIM TOPMO30M.

[daHHbIM MeTod COCTOUT U3 ABYX YacTeu:

- OLEHKa 3Heprumn BolCTpena;

- pacdeT gnarpamMmbl HanpaeneHHOCTU NCTOMHUKA N ero cnekTpa.

MeToa gonyckaeT UCNOMb30oBaHUe CTaHAapTHBIX CNPaBOYHbIX AaHHbBIX B KAYECTBE UCXOAHbIX 3HAYEeHNU

NMOO KOHKPEeTHbIX AaHHbIX A9 onpeAeneHHbIX napaMeTpoB, N3BECTHBIX U3 APYrMX UCTOYHUKOB.
Ha pucyHke 2 nokasaHa Oiok-cxema anroputMma pacdyeTa napameTpoB AYJIbHOW BOMHBIL. JleBasa 4yacTb
ONTOK-CXeMbl COOTBETCTBYET pacyeTy 3HEPrn AybHOM BOMHbI, MpaBas — pacyeTy ee akyCcTUYecKux napamMmeT-

POB. ANbTepHaTUBHLIE BETBU AMarpaMmmbl 0603Ha4YeHbl 3HAKOM @ (CMMBOMN NOTMYECKOro «UMn»). 3HaK & (CUM-
BON NOMMYECKOro «W») O3HadaeT, YTo ANs AanbHeuwero pacyeta TpebyroTcs gaHHble 0beunx BeTBewn,

CXOOSLLMXCH K 3TOMY 3HaKy. CUMBON A HA BENMUYUHON O3HAYaeT, YTO ee 3Ha4YeHne anpuopu u3BecTtHo. B apy-
rMX cnyvasx ee sHa4vyeHne Heobxoanumo onpeaennTb. Hucna B ckobkax Hag NpsAMoyrofibHUKaMmu 6riok-cxemsl
0b603Ha4vaT HoMmep opMynbl, NPUBEAEHHOWN B MPAMOYIOfibHUKE.

CTaHOapTHYHO OLLeHKY napamMeTpoB AYSIbHOW BOSHLI NONy4atoT, 3adaBas Ans BCeX UCXOQHbIX napamMmeT-
POB anpuopHble 3HaveHuss. CTaHgapTHYIO OLEHKY obda3aTenbHO NPUBOANT B otyeTe. ECcnn Ans Kakux-nmbo
MCXOQHBIX NapaMeTpOB NPUMEHSIOT ApYrne 3HavyeHus, To NPUYNHY 3TOro crneayeT ykasaTb.
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BUHTOBKA 3 1,2 045 0,11

nuctonetr 2 09 0,15 -

Apobosoe
pykbe 3 1,2 0,6 0,25

B3pbIBYaTOE

BELLECTBO

8 T (11)

(9) "
A
- W
&

(12)

[TpumedyaHwne— HomepHagnpaebiM BEPXHUM YINOM NPAMOYIoNbHUKOB C DOPMYNOUN YKa3bIBaAIOT MPU CChINKE
Ha Hee B cTaHaapTe.

PucyHok 2 — bnok-cxema anroputmMma pacyera akyCTUHeCKuX napamMmeTpoB AYTbHOW BOJTHb!

4.2 OUueHKa XUMUYECKOUN 3Hepruu

OCHOBHOW BENMUYUHOW ONA OLeHKN aKyCTUYECKOW 3HEPrin aBnaeTca 3Heprus B3pbiBY4aTOrO BeLWEeCcTBa
Q.. Ecnn oHa HensBecTHa, TO UMeeTca ABe BO3MOXHOCTU ANA ee onpeaeneHnsa. B nesoun 4actn 6110K-CXeMbl
MCMoNb3yeTcda AyNbHaa KUHeTUYecKad SHeprus nynu on, M3BEeCTHas anpuopn Unu paccyntaHHad no macce 1
HavdanbHOUM ckopocTu nynu [no dopmyne (1)]. AaHHaa sHeprna asnsgetTcaA4acTbio SHEPTMM B3PLIBYATOrO BeLlec-
TBa Q.. Ecnn kuHeTn4eckoe oTHoLIEHME G,n HEN3BECTHO, TO €ro NPYHUMatoT paBHbIM 0,35. Q. paccyuThbIiBatoOT
no oopmyne (2). B npaBon BETBU 3TOU YacTn BNOK-CXeMbl UCNOMb3YeTCA Macca B3pbIBYATOrO BeLecTBa mg..
YaenbHaa xumMmnyeckasi SHeprusi N 3aBUCUT OT BUAa B3pbIBYaTOro BewecTtsa (Hanpumep, 4310 [DK/Kry TPUHAT-
poTtonyonaunn 5860 [k/kry neHTpuTta). ECnnyaensHasa xuMmmyeckast SHeprusi U HEM3IBECTHAa, To ee NMPUHUMAIOT
paBHoW 4500 [Dx/Kr.

4.3 OueHKa aKyCTUYEeCKOU 3Hepruun

OHeprusa B3pbIBYaTOro BewecTsa Q: NpeobpasyeTcs B TENO, 3HEPrio B3PbIBHBIX rasoB Q, TENIo nTpe-
Hue Mexay Nynen U CTBOMOM 1 AyTbHYH KUHETUYECKYO SHEprito nynn Q,, nn Apo6oBoro cHapsaa cooTBeT-

5
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CTBEHHO. BHYTpeHHAs1 DannnucTrka OrHeCTPENbHOrO OPYXUA onpeaenseT COOTHOLWIEHUE 3TUX BennduH [1].
ANprUOpV 3HepPrns B3pbIBHbIX razoB (), COCTaBNAET 45 7 OT (J;. Popmyna (5) NO3BOMAET paccunTaTb SHEPTUIO
AYINbHOro UCTOYHKUKA Q.

4.4 OueHka 3Heprum Bebepa

B npaBou YacTu pucyHka 2 npuBeaeH anroputm pacyeTta nioTHOCTU aHeprin Bebepa Q.

4.5 OueHKa HanpaBrieHHOCTH

Onarpamma HanpaBNeHHOCTU MCTOYHUKA C 0OCECUMMETPUYHBIM U3NyYeHUeM OTHOCUTENBHO NMAHUN OTHSA
onuceiBaeTca pagom Pypbe no yriy o. ECnu KocuHyc-kodPULNEHTBI ¢, HEU3BECTHbI, TO MaTpuua (6) Ha
PUCYHKe 2 3agaeT UX anpUopHble 3HavYeHUsA ANna HeKOTOPbIX BUAOB OrHECTpenbHOro opyxus. [NpomnssegeHue
KoappnmeHTa HanpasneHHocTU Y Ha Q, [dpopmyna (10) Ha pucyHKe 2] npeacTaBnseT codbon aHepruto, n3ny-
YyaeMyto B e AMHUYHBIN TeNEeCHLIN Yron B HanpaBneHUM yrna o, ¢ ydeToM agmarpamMmmel HanpaBneHHOCTM UCTOU-
HUKA.

4.6 OuUeHKa cneKTpa

®opmynbl (11) M (12) Ha pUcyHKe 2 Nony4veHbl C UCNONb30BaHMEM aKyCTUYEeCKOU MOodeNn B3pbiBa B BO34Y-
Xe, KoTopagd no3sonseT oueHUTb Pypbe-cnekTp yrinoBoro pacnpegeneHns aHeprum UICTOYHUKAa B COOTBETCTBUN
C npunoxeHnem A (cm. TaKke [2]). Anpruopmn N3BECTHbLIE 3HAYEeHUS BENUYMH 0OOCHOBAHBLI NapaMeTpaMn Moe-
N B3pbIBa U nogneXxaT YTOYHEeHUIo, eClin UMeeTCda COOTBETCTBYOWada MHdopmauunsa angd atoro. OnMcaHHbIA B
pasgene 4 metod He criegyeT NPUMEeHATb ANA NPOrHo3npoBaHUA MMKOBOTO 3BYKOBOIO AaBNeHNs.

5 Moagenb ona pacyeTa 3ByKa Nynu

5.1 O6wue nonoxeHus

YpOBEeHb 3BYKOBOIO BO3AEUCTBMA NyNX B CBOOOAHOM 3BYKOBOM none paccunteiBarot no FOCT P 53572,
ecnn napamMeTpbl BbiCTpena U3BECTHbl. B NpOTUBHOM cnydyae MOXeT OblTb NPUMEHEH WU3NMOXKEHHbIN HUXKe
MeToA.

[TonararoT, YTO YacTb KUHETUYECKOWN SHEPTUN NETALLEN CO CBEPX3BYKOBOW CKOPOCTLIO NYNU NepenaeTcH
yaapHou BonHe (N-sonHa). JaHHbIM MeTo NMPOrHO3npyeT akyCTUYECKYHO 3HEPTUIO yaapHOW BONHLIL. 1o aTou
3HEPIrnn paccyUTbIBAOT YPOBEHb 3BYKOBOIro BO3AEUCTBUA, UCXOAA M3 3aKOHOB JIMHEUMHOW aKycTukn. OAns
N-BONH NMHEeWHaa akyCcTuKa NpeanonaraeTcy cnpaseanmMson And nukosoro gasneHusa Huxke 100 [a.

TpaekTopua Nynu npegnonaraetcs NpsaMon nmHnen. Metog NnpUMeHsItoT U K 6anMCTUYECKON TpaeKTo-
PUN, eCINN OHAa MOXKET ObITb annpoKCUMUPOBaHA COBOKYMHOCTLIO NPSAMBIX NMTUHUNA.

CTaHOapTHast oLleHKa 3BYKOBOW SHEPTMX NYNU MOXET ObITb NOMyvyeHa no nNpuBeaeHHOMY Ha pUCYHKe 3
anropuTMy NoACTaHOBKOWU B pOPMYIbl anNpUOPHO U3BECTHLIX 3HAaYeHUN napameTpoB. CTaHAAPTHYIO OLEHKY
yKasblBaloT B oT4yeTe. ECnnnpu pacyeTe UCNONb3yT ApYyrne sSHavyeHUAa BeNUYUH, TO NPUUUHY 3TOMO YKasbiBakoT
B OTYETeE.

5.2 OueHKa 3BYKOBOU 3Hepruu nynu

Ha prcyHke 3 npuBeeH anropuTM OLLeHKN 3BYKOBOW 3HEPrUN Nyn. 3ByKoBast 3Heprua nynn Q  ecTb npo-
n3BeaeHne NoTepb KNHETUYEeCKOU dHeprnn Q, Ha akycTn4eckyto 3P eKTnBHOCTb o, .. ECITMM3BECTHO 3HaYeHne
aKyCTU4YeCKoN 3PPEKTUBHOCTU G, TO MOACTABNAT ero B oopMyny (15), B NPOTUBHOM cny4ae npuHUMaroT
c,. = 0,29.

Ecnn n3BecTHbl 3Ha4YeHUa «, vV, 1 NONoXeHne Ayna, To CKOpOoCTb Ny paccyuThbiBaoT No opmyne (13).
®opmyna (14) nossonseT paccynuTaTbh NOTEPU KUHETUYECKOMN 3HEprn, a gopmyna (15) — 3BYKOBYIO SHEPTUKO
Mnynu.

CJ

[TpumeyaHune— Bo3aMOXHbI pasnnyHble Cnocobbl OLEHKM NAapaMeTpPoB, YKa3aHHbIX HA PUCYHKe 3. Hanpumep,

eClin CKOPOCTb Myl Vp U3BECTHa All1H Pa3lIMYHbIX paCCTOFIHHr‘I, TO N3AMEeHEeHWNE CKOPOCTU MNYITN K MOXeT ObITh OUEHEHO C

NOMOLLBI NMIMHEWHOW PErpeccum.
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(13)

ViX) = Voo T KX V(X)

S
&

(14)
Qq(x) = -MpKro(Vpo +Krp/2)

D

>
R
(15)
Qp = 63001

[TpyumevyaHNHs

1 Homep Hag npaBbiM BEPXHUM YITIOM MPAMOYIOSIbHUKOB C POPMYIION YKa3bIBAKOT NPU CCbINIKE HA HEE B TEKCTE
cTaHaapTa.

2 rg="1m.

PUCYHOK 3 — brnok-cxema anroputma OueHKN 3BYKOBOW SHEPTUN MY TN

6 3ByKOBOe BO34eUCTBUE

3BYKOBOE BO3AEMUCTBMNE 3aBUCUT OT PaCCTOAHUA pacnpoCTpaHeHUs rg (CM. PUCYHOK 4) N pacCYNTbIBAIOT
no goopmyrne

E(rs) = | p*(rs ), (16)

rae nHaekc S o3HavaeT NnoNoXKeHne UCTOYHUKA 3BYKa Ha TPpaeKTopUn.
B ynpolweHHOM BUae PPOHT yaapHOW BONHLI B MOMEHT BpeMeHU |l nokasaH Ha pUCyHKe 5.

PaccTodaHne pacnpocTpaHeHns re A0TIKHO ObITb 4OCTATOYHO DOMbLIUM, YTODOLI NMKOBOE AaBNeHUe B TOY-
ke namepeHusa beino meHee 100 lMa, YTO NO3BONAET NPUMEHSATH 3aKOHOMEPHOCTU NMIMHENHOWN aKyCTUKN. 3BYK
Mynn B TOYKe P onpeaenseT ypoBeHb 3BYKOBOIro BO3AENCTBNSA B TOUKE Fg. 3BYKOBas 3HEPrMsa NCTOUYHUKa Npo-
nopunoHansHa noTePaAM KUHETUYECKON 3HEePriM Ha ANMHE ydacTKa TpaeKToOpUnM AX, OKaHYMBAKOLWLETrOCA B TOUKE
P. 3ByKoBOE BO3eNUCTBNE B TOUKe Py 00paTHO NponopLnoHanbHO nioLlagm pacxoguMocTu Se.
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__y —_ yO

AX
X = Xg - AX
AY
Z
F
X
=k I II x:xpt

X — KOoopAuHaTa BOONb NMUHUN OMHA; Y — HanpaBneHue, neprneHgukynapHoe NMMHUKU OrHSA B MPOU3BOSIbHOM HanpaBneHUM OTHOCUTENbHO
Hee; F — anuHa Tpaektopun; Py, — nonoxexHue ayna; P, — nonoxeHue ueny nnm To4K1 Ha TpaekTopum nynum, B KOTOPOM CKOPOCTb
Nynu CTaHOBUTCS JO3BYKOBOW; Pg — NOMNOXEHUE Nynu; P — TOYKa U3MepeHuns

PucyHok 4 — [leomeTpua opoHTa yaapHOU BONHbI ANA MOMeEHTOB BpemMeHu | n |

y
Pa f
————— —I.V=.Vo
re D=6 I
| \\ |
I
b
| |
| |
= I
Py | P, |
X X
Ax 0
X = Xg - AX
F
x=0 X — Xpt
V = VpU V= th

X — KoopAuHaTa BAOMNb JIMHUKN OTHS; ¥ — HanpasfieHue, NepneHanKynsapHoe NMHUM OrHs B NPOU3BOSIbHOM HarnpaseHNM OTHOCUTENBHO
Hee; F — AnuHa TpaekTopuu; Py, — nonoxeHue ayna; P, — NonoxeHue Uenu unm To4ka Ha TpaekTopuu nynu, B KOTOPOU CKOPOCTL
Myni CTAHOBMTCA AO3BYKOBOW; Pg — MonoxeHue Nynu; P — To4ka U3sMepeHus

[TpnmMmedyaHne— boneenonHasa UHPoOpMaLUUa NpuBeageHa Ha pUCYHKe 4.

PucyHok 5 — ['eomeTpusa dopoHTa yaapHOU BOSHbI B MOMEHT BpeMeHM ||
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Ana 3agaHHOU TOYKM M3MepPeHNsa P, paccunTbIBatOT KoopauHaTy Xg. Ha pucyHkax 4 n 5 yron {osHavaer
yron n3nyvyeHns B ToUKe C KOOPAUHATOU X = Xg — AX. OHEeprusa nany4yaetca y4acTKoM TpaeKTopuu AnnHoun Ax
Yyepes nnowlaab pacxoguMocTi S(Xg, 1), KoTopasa onpedensaeT CUTyauuto B TOUKe usMmepeHuns Py. Ax npeanona-
raroT paBHbIM 1 M (CM. pUCyHKN 4 1 5). KoopanHaTty Xg HaxoaaT, pelas ypaBHeHue

_ 2.2
(Xo = Xs )\ (Voo + K Xg + C) (Vo + K Xg—C) =C Yy, (17)
rae
C—V
pO 18
X<Xe<Xy U Xg < _ (18)
K
[TpumevyaHwms
1 AHanUTU4ecKoro pelleHns Ans Xq He CYLLLeCTBYET.
2 K oTpudartelibHO, eCITN NyJ1Hd He PeaKTUBHAA.
N3 pucyHka 5 cnegyert
_ 2 2
rs_\/(xo -Xs) + Yo (19)
[1nowaab pacxoAnMoCTU S 3aBUCUT OT Cg, €5 U I'g. E€ paccunTbiBatoT No oopMynam
_ , _
: COS I £ . e .
S (r.) = 2 nAX | sin” &g s .58 1L gin Eq —— |sineg |, (20)
2 A 2 2
rae
4 o h
£ = arccos , (21)
Vb, s
(o) (o )
£4 = arccos — arccos , (22)
\Vp. 5 Vp. s,
rAev, g — CKOPOCTL MYN B TOYKE C KOOpPAUHATON Xg — AX;
V,,, g — CKOPOCTb MyN B TOHKE Xg.
PaccunTbiBalOT 3BYKOBOE BO3AeUCTBKeE Mo oopmyne
Qs(AX)
Elry=0p0c¢C S _ 23
(rs) =p S(rs) (23)

[laHHas oueHKa cnpaBegnMBa AN y4acTKOB TPAEeKTOPUN, FAe CKOPOCTb Ny NPEBbILLAaeT CKOPOCTb 3BYKA
B BO3AyXe.

B npeanonoXxeHnu, 410 3MeHeHne CKopoCTN Ny NUHEeNHO, E(rg)MOXKHO OLEeHUTb No popmyne

3
E(rs) =p C%_ (24)

2mrssin &g | (Vg + K Xg )

[TpyumevyaHNH

1 ®opmynanpumeHunma gns dmncen Maxa, npesbiwatowmx 1,01,
2 Qopmyna He 3aBUCUT OT BbIbopa Ax.

YpoBeHb 3BYKOBOIro BO34eUCTBNA B 1/3-0KTaBHOM NoJioce 4YacToT Co cpeHereoMmeTpn4eckon 4actoTou f
paccyUTbIBAOT NO popmyrne

E(rS) + C . Ct " (25)
EO | O

Le (rs) =10 1g

rae C, = 2,5+ 28 g L3 ,ecnnf.<0,65f-;
I f I

C

=-0,5-12Ig {f] ecru f >0,65f;

|
fc
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40
Cior = 101g >710%"°,
i=11
f. = 10710 — cpepHereomeTpudeckas Yactota 1/3-oktasHon nonocel oT 12,5 My o 10 kl"y, i = 11 cooTBeT-
ctByet4yactote 12,511,/ =40 —yactoTte 10 Kl'U;

fe — KpUTM4YEecKaa vyacToTa, paccunTbiBaemMas no popmyne:

f=1 (26)
tclin
roe
d4
=150 5—2 (27)
¢ Vi (M= =1)

roe M — Jucno Maxa.

[TpumevyaHwms

1 HaHHas oueHKa He UMeeT MNPOBAarioB B CNEKTpe, XapakTepHbiX ans 1/3-0KTaBHOro cnekrpa yaapHou BOSHbI. M3
CpaBHEHUS C IKCNEPUMEHTANBbHLIMU AAHHBbIMW, BKITIOHAKOLWMMN B CEDSA, B YACTHOCTU, OTPaXXEHUS OT 3EMIKN, CNEAYET, UYTO
NpUMEHEeHHas Mo4enNb pacnpoCcTPpaHEHUSA 3BYKa SAIBNAETCH YNPOLWEHHOWN.

2 BenunuunHa 1/f~ xapakrepuasyeT AnMTENbHOCTb YAapHOU BOJTHbI.

7/ HeonpeneneHHOCTb OLleHKM

HeonpeneneHHOCTL pesynbTaTa OLeHKN XapakTepUCTUK UICTOYHUKA LUyMa 3aBUCKUT OT HeonpeaeneHHOoC-
Tel 3HavYeHUN NCXoOHbIX akyCcTUYeCckMX AaHHbIX. BBMAY CNOXHOCTU OLEeHMBaHUA HeonpeaeneHHoCTU onpeae-
NeHNA akKyCTUYEeCKUX XapaKTepUCTUK UCTOYHUKA chneagyeT oueHUMBaTb, USMEHAA UCXOAHLIe NnapamMeTpbl U
aHanmsnpya usmMeHeHUsa pesynbtatoB pacdeTa. [lockonbky MeToabl pacyeTa OCHOBaHbI Ha 3HepreTudecknx
COOTHOLLEHUSIX, OLLEHKA 3HEpreTU4eckMx napamMeTpoB B AeLnbenax bonee To4uHa, YeM OLLeHKa He3HepreTuiec-
KX napameTpoB. [locneaHune BkNoYaloT OLUEHKY HanpaBneHHOCTU AYNbHOU BOJTHBI.

[TpunmeyaHune—llpuKaxaom BbICTpeNne gnarpamMmmMma HanpaBneHHOCTU MOXET N3MEHATbCH Donee 3HauYnTENb-
HO, YEM U3MEHEHME aKyCTUYECKON SHEPIMM BbICTPENoB. MeToa no3BonsieT paccynTarb CpegHIon anarpamMmmy HanpaBneH-
HOCTW.

10
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[MpnnoxeHwne A
(cnpaBo4HOe€)

Moaenb B3pbiBa B Bo3ayxe ANA OLEeHKU 3BYKOBOM 3HEPIru U ee cnekTpa

Mogenb Bebepa, onybnukosaHnasi B 1939 r. [3], 6bina noaTBepKaeHa ganbHENLWLNMN NCCNEA0BAHUSIMU B JaNbHEM
3BYKOBOM Mone Ans pasHoobpasHbiX B3PbIBOB B BO34yXe Al Macchkl B3pbiBYaTbhiX BewecTB 0T 0,51 ao 20 kr [2], [4].

Mogenb basnpyeTcs Ha NpeacTaBNeHNN NCTOYHUKA 3BYKA chepuecknm 06 beMOM CXAaTOoro rasa, paclmpsitoLero-
CS C BbICOKOM CKOPOCTLIO. [ToKa npoaonxaeTcs B3pbIB, chepa He MOXKET nanydarb 3BYK, MOCKOJIbKY pacLumnpsAloLWLasncs cge-
pa dyaeTt AOroHsATb Mobylo 3BYKOBYIO BOMHY. ITO MPOAOIIKAETCHA A0 TEX MNOpP, NOKA CKOPOCTb PaClUMPEHUS HE CTAHET
YMEHbLATLCH. Kak TONbKO CKOPOCTb paclLNpPEHNS CPaABHAETCSH CO CKOPOCTLIO 3BYKa B BO3ayXe, cdhepa Uany4vmT 3ByK.

ManydyeHne 3aBUCUT OT CKOPOCTU YacTuL ra3a Ha NOBEPXHOCTU capepsbl. ECNn CKOPOCTL HacTul paBHa CKOPOCTU 3BY-
Ka, TO N3ny4veHne vyepes eguHnuy nnouwaan noctosiHHO. [1oBepXHOCTL cpepbl onpeaensieT MosfiHy N3nyvyaemMyto akycTm-
YECKYIO 3HEPIUIO NCTOYHUKA.

[aHHyo mogenb onuceiBaeT cregywouee gnpdepeHymnanbHoe ypaBHEHNE

dpéco) o (o)t (A.1)

rae o — yrnoBas yacTtoTa.
OyHKUMA o (o) B ypaBHeHUn A.1 3agaeTtca opmynon
- 512
0 (@) = 1{ c ] | A2)
Ry OR\yy

rae ¢ — CKOPOCTb 3BYKa;
R\ — paanyc Bebepa. ]
MameHeHne gaBneHnsi Co BpeMEHEM BblpaXkaeTcs POPMYynon

(A.3)

p(f) = ﬁ;w ; I[on cos(mt)+ msin(wt)]dw .
m(o®+ o)y

YpaBHeHne (A.1) onpepensieT ®Pypbe-cnekTp yaapHoW BOmMHbl. YT0ObI nonyynTtb 1/3-OKTaBHbLIN CMEKTP,

Pypbe-CnekTp AOMKeH ObITb NPOMHTENPUPOBAaH B AManasoHe YINoBbIX YacToT OT o, A0 o, ANS Kaxaon 1/3-okTaBHOW NOno-

cbl. HapucyHke A.1 ansa npumepa npueeaeH cnektp Bebepa. 13 ypasHenus (A.1)cneanyeT, YTo CNeKTp CUMMETPUYEH OTHO-

CUTENBHO UeHTpanbHOW 4actoTbl. OgHako m3-3a norapudpmmyeckoro macwrtaba oH He SABMAETCA CUMMETPUYHbIM.

1/3-0KTaBHbIN CNEKTP BO3pacTtaeT co ckopocTeio 30 ab Ha gekaay Ha HM3KMX YacTtoTax n cnagaet Ha 10 gab Ha gekagy Ha
BbICOKMX YacToTax.

11
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Le
) _
0

3,15 1,9 100 315 1000 3150 10000 f

f —vacToTa, 'y, L - — ypOBeHb 3ByKOBOro BO3aencTeus, Ab

PucyHok A.1 — 1/3-okTtaBHbIn cnekTp Bebepa yaapHOM BOSHbI

12
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[MpunoxeHve B
(cnpaBo4HOe€)

UcxoaHble AaHHbIe

B.1 MaccaB3pbiB4YaTOro Bewecrtsa, pagnyc Bebepa, ypoBeHb 3JHEepPrmm MCTOYHMKA

Ha pucyHke B.1 npuBegeHbl AaHHbIE, XapaKkTepuayoLlmne 3aBUCUMOCTL paanyca Bebepa v ypoBHSA 3BYKOBOW SHEPTUN
OT MaccChl B3pbIBYaTOro Bewectsa. [laHHbIe OTHOCATCH KOrHECTPENBHOMY OPYXUIO N 3apsgam cornacHo pasgeny 1 HacTos-
uero ctaHgapTa. ['lpyuBeaeHbl NPUMEPBLI OPYXKUS N B3PbIBHbIX YCTPOWUCTB € 3apsgamu 3a npegenamm obnactm npuMeHeHns
HaCTOSIWEro cTaHaapTa, YTobbl nokasaTtb 06LWYI0 HEONPEAENEeHHOCTb YKa3aHHOW 3aBUCUMOCTU. CpeaHsas npsMas NNHUS
Ha PUCYHKE ABNAETCSH NUMHNEN perpeccun. [1se nmHnm no o6e CTOPOHbI OT NIMHUKN PErPECCUN COOTBETCTBYIOT OTKITOHEHUSIM
+3 ab n muHyc 3 ab ot cpegHero aHaveHus.

B npaBon 4actn pucyHKa HaHEeCEHbI WKarbl YPOBHEN SHEPIUN NCTOYHMKA DE3 HaCTOTHOM KOPPEKLUNN, KOPPEKTUPO-
BaHHble N0 C N KOPPEKTUPOBAHHbLIE MO A COOTBETCTBEHHO.

[To abcuncce rpaduka Ha pucyHke B.1 oTnoxeHa macca B3pbiBYaTOro Bewecrtsa. [ns OorHeCTPenbHOro OpPyXus
3PPEKTUBHYIO MACCy B3PbIBYATOrO BELWECTBA pacCUMTbIBAOT 45 onpeaeneHns HanpaBneHHOCTU B3PbIBHON BOJIHbI.

Ha pucyHke B.1 npuBeaeHsbl pesynbTartbl U3MEPEHUN HA Pa3NUYHbIX PACCTOAHUAX OT UCTOYHUKOB, PacnoOXeHHbIX
Ha pa3nn4HbIX BbicOTax. Manoe orHecTpenbHOE OPYXXMe UCMbITbIBANOCh Ha BbICOTE NPUBNN3nNTEnbHO 1,5 M Ha pacCTosIHU-
ax 7,51 10 m. [Ins bonee KpynHoOro opyXus TMNUYHOE paccTtosHue coctasnano 250 m. HeonpeageneHHOCTb U3MEPEHUI HA
pucyHke B.1 paBHa npnbnunantensHo =+ 3 ab.

Rw 1 Lie Lee LAE
10 183.5 179.6 169
5 174 .4 172.4 1629
3 167.8 166.6 158.4
5 162.5 161.8 154.8
1 153 .4 153.1 148.4
0.5 144.4 1442 1416
0.3 137.7 137.4 136.8
0,2 132.4 132 1317
0.1 123.2 122.4 1232 —»
0.1 1 10 100 10° 10* 10° m

M — Macca B3pbIBYATOro BewlecTea; Ky, — paguyc Bebepa, M; L) ¢ — ypoBeHb 3HEprumM UCToYHMKa De3 4acTOTHOW Koppekuuu, Ab;
L ~p — KOppeKTMpOBaHHbIM Mo C ypoBeHb 3HEPIrUM MCTOYHUKA, ABC; L~ — KOPPEeKTUPOBaHHLIN NO A YPOBEHb 3HEPTMU UCTOYHUKA,
nbA; 1 — 3apsag TpunuTpoTonyona maccoun 16,5«kr; 2 — 120 mm opyaue; 3 — 105 mm opyaune; 4 — 155 mm raybuua (Howitzer 5 GB);
9 — 3apsaa TpuHuTpoTonyona maccon 1 kr; 6 — 3apsag neHtputa maccoun 500 r; 7 — 3apaavumutartopa dpyraca maccon 149r1; 8 — nyne-
meT kannbpa 20 mm; 9 — BuHTOBKA «BUH4YecTep» kanunbpa .300, nyna ¢ 3KCnaHCUBHbIM yrnybneHnem B HOCOBOU YacTu; 70 — BUHTOBKA
«Buruectep» kannbpa .300, nonHocTeie obonovedHasa nyns; 17 — BuHTOBKA «BuHYecTep marHym» kanubpa .300; 12 — BMHTOBKA
«MarHym», kanmodp .300; 13 — BuHTOBKA Kanubpa 6,5 x 68 mm; 14 — nuctonet kanubpa 9 mm; 176 — BUHTOBKA « BuH4ectep» kanubpa
243; 16 — BUHTOBKA Kanubpa 5,6 x 50 mm; 17 — nuctonet «SIG» kanubpa 9 mm; 18 — nuctonet «P1» kanubpa 9 mm; 19 — curHane-
HbIM NUcToONeT Kannbpa 9 mm; 20 — nuctonet-nynemet MP5 kanutpa 9 mm; 27 — BuHTOBKa «Hornett» kanntpa 9 mwm

PUCcyHOK B.1 — 3aBucumocTb pagunyca Bebepa oT macchl B3pbIBHATOrO BEWECTBA
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B.2 [lynbHas KMHeTUYeCKana 3Heprma n macca B3pbIBYaTOro BewecTsea
Ha pncyHke B.2 nokasaHa koppensauus mexxay KWNHETUYMECKOW 3HEPIrnen nynm rnpu Bolnete n3 gyna v maccou B3pbiB-
4aToro BewecTBa Ans pasnnyHbix boenpunaco [5]. JaHHble bbinn BbiIDpaHbl M3 KaTanoros D0enpmnacos.

O 1000 2000 3000 4000 5000 6000 7000 Q5

on — AyJibHAaAd KWHETUHEeCKaH SHEePTIUA NyJiu, ,EI,}K; mc — MaCCd B3pbIBHATOIO BeWWeCTBa, I

PucyHok B.2 — Koppensiums maccbl B3pbIBHATOrO BELWECTBA C AYNTbHON KWHETUYECKOW SHEPIUEN NMyInu [S]

B.3 YoenbHaa Xxmmunyeckas aHeprusa v remnepartypa

I PDEKTUBHOCTL N3NYHEHUSA 3BYKA yBenuumBaeTcs npubnuantenbHoHa 10 % (0,5 ab) npy Bo3pactanHnm Temnepary-
pbl ra3oB Ha 50 K.

B.4 Paaunyc Bebepa n namepeHmns 3ByKOBOro B034encTBus

HeonpeageneHHOCTb ONMCaHNS AyNTIbHOW BONHbLI NPy NnomMoLwm moaenu Bebepa He MoXeT ObITb BbipaXXeHa OgHO3HAY-
HO NO ABYM npuymnHam. Bo-nepsbiX, pagnyc Bebepa onpeagenseT CnekTp 3ByKOBOIo U3Ny4YeHUs B LLMPOKOM AnanasoHe Yac-
TOT, HO MOoAenb bonee npurogHa ans pacyeToB B OrPaHNYeHHbIX YaCcTOTHbIX Anana3oHax. Bo-BTOpbIX, 4HacTo nmetowme
MECTO OTPaXEHUN OT 3eMINN N/ NN 0COBEHHOCTM 3BYKA NyNn MOryT 400aBuUTb COCTaBNAOLWMNE HEONPEAENEHHOCTU, KOTO-
pble HE OTHOCATCH K HeonpeaeneHHocTn mogenu Bebepa. B npunoxenmnn C Ha npumepe AynNbHOW BOMHbI OT BUHTOBKMW
«BuHuecTep» kanmbpa .300 onpeaneneH cnektp Bebepa ¢ y4eTOM BIIUAHUA OTPAXEHUN OT NOBEPXHOCTU 3EMIUN U 3BYKA
nynu.
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[MpunoxeHune C
(cnpaBo4HOe€)

[lpuMep pacyeTa napamMeTpoB AYNbHOU BOJIHbLI

C.1 MeTop pacyeTa napameTpoB AYNbHOWU BOJIHbI (B COOTBETCTBUU C aNrOPUTMOM Ha PUCYHKE 2)

C.1.1 lNnaH ncnbiTaHun

NamepeHuns BoinonHeHol no FOCT P 53570 npwv cnegyowmnx yCrioBusix:

a) MecTO ucnbliTaHMn: HEBONbLLOE CTPENBOULLE, OrOPOXKEHHOE CTEHOWN C KAXXA0W CTOPOHbI U 3aWLNTHBIMWU 3KPpaHaMK
nonepek cTpensomnua;

b) BpemMsi n3MEPEHNI. KOHEL CEHTADPSA, NONAEHD;

C) NOBEPXHOCTL: Nnockas (B npegenax 0,1 m), TpaBsAHOW NOKPOB, OTCYTCTBME A0XAS MO MEHbLLEN MEPE B TEYEHNE
OHOro AHA,;

d) norogHbie ycrnoBus: conHevHo, cnaboei Betep (o1 0 4o 2 m/c), HebonbLwas OTHOCUTENBbHAS BNaXXHOCTb BO34yXa;

€) NONOXeHUEe OPYXUS: B LEHTPE N3MEPUTENBHOIO NONYKPYra Ha BbICOTE HaA 3emnien 1,5 M, TpaekTopusi napart-
NnenbHa 3emMne, paccTosiHMe A0 OTpaXawmx 06 bEKTOB HE MeHee 12 M (CTaHAaPTHOE OTKIMOHEHNE NonoXxenust 0,15 m);

f) TOYkM namepenunn: cemb 1/4-gI0NMOBBIX MUKPOMOHOB HA MNONYOKPYXXHOCTU pagnycom 7,8 M, pacnpeaeneHsl no
yrnoBbiM Hanpasnenunsam 0°, 30°, 60°, 90°, 120°, 150°, 180° Bokpyr TpaekTopum Ha BbicoTe 1,5 M Hag 3emnen. MembpaHbl
MUKPOJOHOB OPUEHTUPOBAHBLI TOPU3OHTAanNbHO (AN obecnevyeHnst CKONb3siWero nageHus aynbHom BonHbl). MUKpodOHbI
3aKpeneHbl Ha AepeBsHHbIX wectax anameTtpom 0,04 m (cTaHgapTHOE OTKNOHEHME nonoXeHns 0,10 m);

g) cpeacrea namepeHnn yaoBneTBopsoT TpebosaHusam ans wymomepoB 1-ro knacca no FOCT P 53188.1 v [6].
KannbpoBKka BbINOMHANACk 40 U Nocne namepeHnm (NpnbnmnanTenbHO C UHTEPBANOM 2 4);

h) npoBeaeHne N3amepeHnn: CTPENOK NPON3BOAUI NPULENMBAHNE NO LENN, pacnonoXeHHoOW Ha BbicoTe 1,5 M Haa
3eMnen. Pekomengyemoe nonoxeHune ayna ooino otme4veHo Ha wecte. CurHanbsl BceX MUKPOPOHOB OAHOBPEMEHHO 3aru-
CbIBanmnch UNMPOBbLIM MAarHUTOPOHOM A5 NOCNeayoLwWwero aHanmaa,

1) OpyXune: OXOTHUYbS BUHTOBKA 6€3 AyNbHOIo TOPMO33;

1} kannbp: .300 BurHuecTep;

K) Bboenpunachl: Macca B3pbIB4aTOro BEWECTBA N3BECTHA, NYJIA NONTHOCTBIO MEeTaNNMYeckmn obonoveyHas;

|} AaHHble, NPUBOANMBIE B MPOTOKOI1E N3MEPEHNI:

- ocuunnorpamMmma 3ByKOBOro gaeneHunst 6e3 4acToTHOM KOPPEKLUUM B nNackansx 3a nepunog spemerHn 20 mc;

- 1/3-0KTaBHbI€ CNEKTPbI YPOBHS 3BYKOBOIro BO34ENCTBUA BE3 YaCTOTHOW KOppeKumn. CrnekTpbl, COOTBETCTBYIOLLNE
3BYKOBOW BONHE, npuxogswen ¢ HanpaeneHun 0° n 30°, 3anonHANUCH HYINAMM,

- KOoppeKkuuun ans kaxgon 1/3-oKTaBbl HA YCIOBUS pacrnpocTpaHeHUs No KaxxXgoMmy uaMmeputTenbHOMY Hanpas1eHUIo.

KoppeKuunsi Ha yCnoBUs pacrnpocTpaHeHns 3ByKa YHNTbIBAET BJINSHNE!

- OTPaXEeHUS OT 3EMNN,

- TeOMEeTPUYECKUX NOrpPeLLHOCTEN (NOrPELLHOCTEN B MONMOXEHUN Ayna n MUKPOOHA OTHOCUTENBHO 3eMnNn 1 ayna
OTHOCUTENBHO MUKPOJOHA);

- BPEMEHHbIX NOrpeLHOCTEN (AONONHUTENBbHBIX BPEMEHHbLIX 3a4ePXEK Mexay NPAMbIM U OTPa)XeHHbIM 3BYKOM,
0OYyCNOBNEHHbIX BETPOM U Npodhmnnem tremnepartypbl);

- 3BYKOMOIMOWEHNA BO3ayXa (paccuntadHHoro gns kaxgon 1/3-okrasHon nonocbino FOCT 31295.Tvnu [7] cydvetom
TeMnepaTypbl, aTMOCHPEPHOro AaBNEHUSA U OTHOCUTENBHOW BMTAXXHOCTU BO34yXa).

C.1.2 PacyeTnapameTpoB AyNbHOW BOMHbI cBOOoAHOro nonga (cm. tabnuuy C.1)

[1pn oLEeHKEe KOpPEKUUN HA YCINOBUA pacrnpoCTpaHeHNs 3ByKa npeanonaratT, YTo gaBlieHUE B TOYKE U3MEPEHNS
ABMAETCH Cynepno3nunen gaBsneHnm NPsiMon n oTpaxx eHHOW yaapHbiX BoNH. Oba gaBnenus nonaratwT paBHbIMU AaBINEHU-
am Bebepa. Npun 3agaHHbIX HEOMPEAENEHHOCTAX ANA KQXA0ro reoMeTpUHeCcKoro napameTpa, akyCTu4eckoro umneganca
NOBEPXHOCTU 3EMITN U aTMOCMEPHLIX YCITIOBUN pacyeT NO3BONISAET onpeaesuTb KOPPEKUMN HA YCITOBUS pacnpocTpaHeHus
3BYKa, MUHUMUN3NPYHA OTKITOHEHNE MPOrHO3NPYEMOIro N N3mMepeHHoro 1/3-okTaBHbIX CNekTpoB. HeonpegeneHHOCTN pas-
NUYHbI ANA KaXO0U TOYKM u3aMmepeHns n otaensHoro Beictpena. HapucyHke C.1 npeacraeneHbl 1/3-0KTaBHbIE CNEKTPbLI ANS
CeMM HarnpaBneHun pacrnpocTpaHeHA 4yrbHOW BOSHbI.
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Y — N3IMepPeHHble 3Ha4YeHUA, BEPTUKAlbHbIE NMONOCHI

f —vacToTa, I'l; L — ypOoBEHb 3BYKOBOrO BO3AEUCTBUS,;

HUS; CNOLLHAs KpUBasi — YPOBEHb 3BYKOBOIO BO3AEUCTBUSA B YCNOBUAX CBODOAHOIO 3ByKOBOIro NONS

Pucynok C.1, nuct 1 — 1/3-0KTaBHbIV CNEKTP BbICTPENna n3 BUHTOBKU « BuHuecTep» kanubpa .300,

N3MEPEHHbIN HA NONYOKPYXHOCTU paanycom 7,8 M BOKpYr NuHUM orust (cm. tabnuuy C.4)
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Pucyrnok C.1, nnuct 2

C.1.3 PacuyeTypoOBHSA 3HEpPrum NCTOMYHMKA Ha OCHOBE YrioBOro pacnpeaeneHns 3Heprum NCToOYHMKa

BCJ'IE,EI,CTBME CUMMMETPUN ,El,yﬂbHOﬁ BOJIHblI OTHOCUTEITBHO TTIMHWUWN OIrHA pe3yiibTaTbl M3MEp8HMF’I B CEMUN TOHKAX HA

NONYOKPYXXHOCTU MNO3BONAKT NOCTPOUTL gnarpammy HanpaerneHHoctn no F'OCT P §3570. Pag ®ypbe ans 4gaHHOro Yymcna
TOYEK UMEeET BUA,

M(c) = a, + a,cos (a) + a,cos (2a) + a,cos (3a) + a,cos (4a) + a.cos (5a) + a.cos (6a), (C.1)

raoe M(o) — sHeprus CTOYHUKA NN YPOBEHb SHEPITMU NCTOYHUKA AN NPON3BONIbHOIO HanpaBneHwus.

B dhopmyne (C.2) M ans i ot 1 go 7 npeacTaBnsiioT MHOXECTBO Pe3ynbTaToB ANs BCEX U3MEPUTENbHbLIX YIMNOB, a,
00603HaAYalRT COOTBETCTBYHOLWMNE KOCUHYC-KOSDDULMNEHTSI.

MaTpuua s popmyne C.2 3agaeT COOTHOLLEHNE MexXy KOCUHYC-KoadduumeHtamm a n M, (cm. Taroke Tabnuuy C.2).

ao 12 2 2 2 2 1M
a, 2 23 2 0 -2 -2J3 -2 M,
% | 2 2 2 -4 -2 2 2|M, (C.2)
a,|l=—|2 0 -4 0 4 0 -2 || M,
12
ay 2 2 2 4 -2 -2 2| M
ar 2 23 2 0 -2 2J3 2| M,
ag 1 2 2 -2 2 2 1M
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Tabnwuua C.1—TlapameTpbl AyNbHOW BONHLI ANs OAWHOYHOIO BbICTPENna U3 BUHTOBKU «BuHuecTep» kanmnbdbpa .300

B CEMU HalpaBIleHNHAX OTHOCHUTEITbHO JTIMHUWN OIrHA

M. M, M, M, M, M, M,
YacTtoTHas MBSS;EL?::";H o, rpan
Koppekuus nG ’ ’
0 30 60 90 120 150 180
L, 137,6 135,6 133,7 130,5 128,6 126, 126,7
Lé 119,5 117,8 115,9 112,7 110,8 108,3 108,9
A L, 121,2 119,7 117, 114,7 112,0 109,9 109,9
LEr.n 121,4 120, 118,3 115,5 112,0 110,1 109,9
L, 1446 14 3,3 141,9 139,2 137,8 135,8 136,2
Lé 115,8 114,5 113, 110,4 109,0 107,0 107.,4
- Lgu 118, 116,9 114,7 113,0 110,5 108,6 108,5
L 118,8 117,7 116,0 114,0 110,3 108,9 107,8
Lq 148, 146,4 1445 141,3 139,4 136,9 137,6
Gea L 119,3 117,6 115,7 112,5 110,6 108, 108,38
KOpPpeKLnn Lo 121,0 119,9 116,9 114,5 111,8 109,6 109,8
LEIITI 121,3 120,0 118,2 115,3 111,8 109,9 109,8
Q,, x 724 .4 457, 295, 141,3 91,2 51,3 58,9
[ — ypOBeHb YITIOBOIro pacnpegeneHus 3Heprmm UCTOYHUKA; Lg — ypOBEeHb 3BYKOBOIO BO3AEUCTBUA B YCITOBUAX
CBODOJHOIO 3BYKOBOIO Mors Ha MUKPOPOoHe; Lg, — NPOrHO3NpyemMbIN YPOBEHD 3BYKOBOIO BO3OEUCTBUS NPU BINUAHUN
3eMnu; Ley, — U3MEpPEHHbIN YPOBEHBb 3BYKOBOIO BO34ENCTBUSA; M — COBOKYMHOCTb Pe3ynbTaToB A4A BCEX UBMEPUTESb-
HbIX yrnoB (i oT 1 4o 7); Qq — 3HEepPrms 3KBMBANEHTHOro TOMEYHOIro UCTOYHUKA, XK.

Tabnwuua C.2— KocuHyc-koaddpurumneHTsl Ans BUHTOBKM «BuHuectep» kanubpa .300

KocuHyc Homep KOCUHYC-KO3MDPULIMEHTA
-KO3 e
OIPPULMENT 0 1 2 3 4 9 0
al), nb 131,11 5,41 0,45 0,12 0,22 —0,08 0,38
a"?), [Ix 18,9 20,8 8,2 3,4 2,3 2,2 1,7
n3 1,0 1,1 0,434 0,18 0,122 0,116 0,09

Y'YpoBeHb YIMOBOro pacnpeaeneHns SHeprmm NCTOYHUKA.
? YrnoBoe pacnpegeneHne aHeprmm NCTOYHUKA.
L
) Inarpamma HanpaBrneHHOCTN 3HEPINN NCTOYHUKA (C; = a /ag).

JHEPrusa UCTOYHUKA, paccyuTaHHas no ypoBHIO YINOBOIro pacnpeaeneHus aHeprum nctodHuka, pasHa 200,45 .
YpOBEHb 3HEPIUM WUCTOYHMKA, pacCUUTaHHbIM MO YPOBHIO YIMOBOro pacnpegeneHnsa 3Heprum WCTOYHUKA, pPaBeH
143,020 abA.

JHEPrna NCTOYHUKA, paccynTaHHas No yrinoBoMy pacnpegeneHunto SHeEpPrum nctoYvHnka, pasHa 200,53 11X, YpoBeHb
SHEPIrNM NCTOYHUKA, pacCYnTaHHbIU MO YINOBOMY pacnpeaeneHunto SHeprmm NCTouHuKa, paseH 143,022 ab.

Pa3HOoCTb Mexay 3Ha4YeHUs MK, paccynTaHHbIMK ABYyMS cnocobamn, coctaensiet 0,002 agbA. 3a peaynbraTt pacyeTa
YPOBHSA 3HEPIMN NCTOYHMKA NMPUHATO 3HaveHne 143 gbA.

C.2 OuyeHkKa 3Heprum MCTOMHMKA NO MAacce B3pPbIBYATOro BewecTtBa (B COOTBETCTBUM C anroputMoOM Ha
PUCYHKE 2)

B kKavecTBE npumepa paccMmaTpuBaeTCs BbICTPEN N3 BUHTOBKM «BuHuecTep» kannbpa .300. OueHka npomn3BognTCS
No Macce B3pbIiBYaATOro Bewectsa 4,5 r, MOLLHOCTb KOTOPOro siBnsieTcsa TunndHon. Macca B3pbiBHaTOro BELWECTBA MOXKET
ObiTb 0T 4 40 51. ECnn ee namepsitoT, TO HeoONPeaAeNneHHOCTb U3MEPEHUN AormxHa bbiTb He Bonee 10 %. Bece gpyrne napa-
METPbl, NCMNONb3yeMble ANA OLUEHKN, CHUTAIOT anpuopHO N3BECTHLIMN B COOTBETCTBUU C anropuTMOM Ha PUCYHKE 2.

a) lar nepBbli: OLEHKA aKYyCTUHYECKON SHEPTUN

me=4,5r;
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Qe = 4,5 MIx/kr - 4,51~ 20300 Ox;
Qg = 0,45 Q= 9135 Ix;
Q,,=0,04-Q,~365[x.

Q

b) LLar BTopon: KOppeKkunsa HanpaBneHHOCTH
[TpUMEHAIT N3BECTHbIE 3HAYEHUSA KOCUHYC-KO3IPPUUNEHTOB ANA BUHTOBKM.

cs =1+ 1/2(~2/3 - 0,45) = 0,85;
Q.. = 0,85- 365 Ik ~310,25 [Ix.

-+ — QHEeprusa oynbHOro UCTO4HUKA, KOTOPYO CpaBHUBALIOT C M3MepeHHoU aHepruen 200,35 [1x.

c) War tpetun: yuet gnarpammsl HaNnPaBNeHHOCTH

Y(30°) =1+ 1,2cos(30°) + 0,45c0s(60°) + 0,1c0s(90°) = 2,264;
Qy (30°) = 2,264 - 310,25 ~702,4 [1x;

Ry, (30°) = (702/2250) ~ 0,678 ™.

d) WardverBepTbiW: MHTErpUpoBaHue cnekrpa Bebepa B ananasoHe yactot 1—10 Kl u;

Q 0918
S = - 8§ (30°)="2"" +55.05Ixcp
o) 10 Sal ) A [x cp
S (o) [5505]
[ (a)=10]1 q L (30°)=101 : ~137.,4 nb.

[TpumevyaHwmns

1 B pacyere ncnonb3oBanmch 3Ha4YeHns NNOTHOCTM Bo3ayxa 1,29 kr/M3 1 ckopocTu 3ByKa B Bo3ayxe 344 m/c. MOXHO
rapaHTUpPoOBaTh, YTO MNPUBEAEHHbLIE 3HAYEHUSA MOTYT UBMEHUTBCS Ha HECKONBKO ThICAYHbIX A0NeN geunbena npun gpyrmx
3HAYeHUAX YKa3aHHbIX NapamMeTpoB.

2 ns onpegenexHus Lq(cc) cm. FOCT P 53570.

B tabnuue C.3 npuBeaeHsl pe3ynbraThl pacyeTa a4ns AByX ApYrux yrioB HanpasBneHns pacnpocTpaHeHus o ayb-
HOW BOJITHBbI.

Tabnwuua C.3— OueHka napameTpoB AyIlTbHOW BOINHbI 1151 BbICTPENa n3 BUHTOBKM «BuHuecTep» kanubpa 300 ¢ mac-
COM B3pbIiBYaATOro Bewecrea4,5r

a, rpag
BennynHa EaovHuua namepeHus
30 120 180
Y — 2,264 0,275 0,15
Q. X 702,4 85,3 46,5
R\ M 0,678 0,336 0,275
Q X 691,8 83,2 447
Lq ob 137,4 128,2 125,5
A ob 1,8 0,4 —-1,2

A — pPa3HOCTb MEeXAY OLUEHKON U U3BMEPEHHbIM 3HAYEHUEM
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Tabnwuua C4d— MN3amepeHHble N paccHUTaHHbIE YPOBHU 3BYKOBOIro BO3AENCTBUS BbICTPENA N3 BUHTOBKN «BuHuecTep»
kannbpa .300 Ha NONYOKPYXXHOCTU paanycom 7,8 M BOKpyr ayna (cm. pucyHok C.1)

L1e)q, 15 LQ} 15 ngq 15
Yron
: R _ _ _ _ _ _
'pan wr M Eon Koppemwﬂ KOppEbKTIfIH Eon KOppEI{TMH KOppEI{TMH Eon KOppEI{TMH KOppEbI{TIfIH
POBAHHLIN | POBAHHbLIN POBAHHLIN | POBAHHLIN POBAHHLIN | POBAHHbLIN
KOppeEumm, no A, no C, KOppeé{uMM no A, no C, I{OppeEI:LI,HM no A, no C,
a nb nBC a nBA n6C a nBA nBC
0 0,67 121,4 118,8 121,3 121,2 118, 1 121,0 119,5 115,8 119,3
30 0,59 120,1 117,7 120,0 119,7 116,9 119,9 117,8 114,5 117,06
60 0,51 118,3 116,0 118,2 117,1 114,1 116,9 115,9 113,1 115,7
90 0,40 115,5 114,0 115,3 114,7 113,0 114,5 112,7 110,4 112,5
120 0,35 112,0 110,3 111,8 112,0 110,5 111,8 110,8 109,0 109,6
150 0,29 110,1 108,9 109,9 109,9 108,06 109,6 108,3 107,0 108, 1
180 0,32 109,9 107,8 109,8 109,9 108,5 109,8 108,9 107.,4 108,8
[TpnmMedyaHune— BblcoTa NICTOYHMKA U TOYKU N3MepPeEHUs Ha 3emrnen 1,5 m.
R N3mepeHHOe 3HaYeHNE YPOBHS 3BYKOBOIO BO3AeNCTBUS. 1/3-0OKTaBHble YPOBHU HA pUCYHKe C.1 n300paXeHbl KPy K-
Kamm.
) PacueTHOE 3HaYeHMe YPOBHS 3BYKOBOIO BO34ENCTBUS. 1/3-OKTaBHbIE YPOBHU HA puUcyHKe C.1 n3obpaxeHbl BEpPTU-
KanbHbLIMU NOJIOCaMMW.
%) BHaueHue YPOBHS 3BYKOBOIO BO3AENCTBUSA B YCITOBUAX CBODOAHOIO 3BYKOBOIro nons, 1/3-okraBHble YPOBHU HA PU-
cyHKe C.1 nsobpakeHb! CNNoWHON NIMHNEN.

NamepeHHble 1/3-0KTaBHbI€ CNEKTPbI MOKA3bIBAIOT, YTO Moaenb Bebepa no3sBonsiet B UENOM yAOBMNETBOPUTENBHO
onucaTb AyNbHYIO BOMMHY MPU BbICTPENE OTHECTPENBHOIro opyXxusi. [ns yrnos BONN3W NMHUKN OTHS pacyeT MEHEE TOYEH, YEM
ONA HanpasleHUn pacnpocTpaHeHus 4yNbHOW BONHbI HA3a4 OT opyXus. HeonpegeneHHOCTU pe3ynbTaToB pacyeTa Bbile
015 TOYEK N3MEPEHNN, HAXOASAWMXCH cnepean opyxusi. Hactota makcumyma yBenmnumBaeTcs oT ppoHTa opyxus (250 My) K
TbiNbHOW cTOPOHE (500 'u). OAHOBPEMEHHO YMEHBLLLAETCS YPOBEHb U3NYYEHUSA OT (DPOHTA K ThINTbHOW CTOPOHE OPYKUS.

[1pn aHannae akyCTn4eCKMX XapakTepuCTUK yYTEHbI pasfinyHble (PaKTOpbl, BINAIOWME HA pe3ySibTaTbl U3MEPEHUN
YPOBHS 3BYKOBOIo BO3AeNCTBUS. KpuBble, NokasaHHble Ha pucyHke C.1, noCTpoeHbl No AaHHbIM, BKITIOYaOLWKUM B cebs
NOrPELLHOCTN YCTAHOBKU OPYXUA N MUKPOJOHOB NO PacCTOAHUIO U BbICOTE, BIIUSHUE aTMOCMEPHbIX YCNOBUN U penbeda
cTpenbbulla.

CpaBHEHME KPUBbLIX AaeT npeacTtaBneHmne o HeonpeaeneHHOCTU N3MEPEHUIN, OCODEHHO N3-3a BITUSHUS MOBEPXHOC-
™M 3eMnu (cM. pucyHok C.2 ansvactoTtbl 315 ['y). Ha HM3knx yacrtotax cnekrpanbHble KOppeKkunn ognHakoBbl. [lorogHsle
YCNOBUA N 3BYKOMNOIMOLWEHNE BO34yXa HA HU3KUX YacToTax BINUAIOT HECYLLECTBEHHO. [lnA BCeX HanpaBneHUn Ha PUCYH-
ke C.2 umeeT MECTO yaBOEeHNe gaBrieHns (MuHyc 6 ab).

Bnnote go vactotel 2000 'y nHTepdepeHumns npeobnagaeT Hag 3aTyxaHnem. Ha BbICOKMX YacToTax cpeaHee 3Ha-
YEHNE N3MEPEHHbLIX YPOBHEN Nub HA 0—3 ab BbiWwe ypOBHEN B YCINOBUSX CBODOAHOIO 3BYKOBOIO MNOJIS.
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PucyHok C.2 — CneKkrtpanbHasa KoppeKkuusa Ha BNTUAHUE OTPakeHUM OT 3eMJTU B 3aBUCUMOCTH
OT HanpasneHuUs pacnpocTpaHeHUa AyNbHON BOSHbI
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[MpnnoxeHnwe D
(cnpaBo4HoOe€)

[lpuMep pacyeTa 3BYKOBOIo BO34eUCTBUA NN

B kauecTtBe npumepa ncnonbayetcsa nyns kanubpa .300. Todvka npuema 3ByKa npeanonaraetcs pacnonoXeHHoOW Ha
pacctosiHum o1 gyna 300 m cOOKy OT NMUHUKM OrHA. PacyeTt npon3BognTca B COOTBETCTBUN C anrOpUuTMOM HA PUCYHKE 2 C
NCMonNb30BaHWEM AaHHbIX U3 KaTanora boenpunacoB. macca nynu 11,7 r, annHa 31 Mmm n 3aBUCUMOCTb CKOPOCTU NN OT

PacCTOSIHUA B COOTBETCTBUMU ¢ Tabnnuen D.1.

Tabnwuua D.1— 3aBMCMMOCTb CKOPOCTU NyNKU OT paccTosiHna (No Katanory 6oenpunacos)

PACCTOAHNE, M 0 50 100 150

200

300

CKOpOCTb, M/C 780 740 700 660

625

53D

N3 Tabnuuybl D.1 cnegyeT, 4TO UBMEHEHME CKOPOCTU MyIN:
ik = —(780 m/c —555 m/c)/300m = —0,75¢ 1.

CornacHo tabnuue D.1 HavyanbHas CKOPOCTb NyNw Voo = 780 m/c.

YpaBHeHue (17) aaet pewerHne anst KoopanHaThl TOUKM UCTOYHUKE Xg = 160 M.
CkopocTtb nynu Ha pacctosiHnm 160 m onpegensitoT no dopmyne (13):

vy, = 780—-0,75-160 = 660 Mm/c.

[TpumedaHune—K3ameHeHne CKOPOCTU NYIN K PaCCUNTAHO Kak cpegHee 3HavYeHne Ha MHTepBare pacCToAHUN
300 m. Pewenne ypaBHeHus (17)He coBnagaeT c ykaszaHHbIMu B Tabnuue D.1 3HaveHnsamn. Hanpumep, CKOPOCTb Nynu pas-

Ha 660 m/c Ha paccTossHum 160 m, a He Ha 150 m, kak B Tabrninue D.1.

[o chopmyne (14) onpenenstoT NoTepu KMHeTUYECKon sHeprun Q, = 6,84 [1x.
[1o chopmyne (15) npu o, = 0,25 3ByKOBasi 3Heprus nynu C)p = 1,45 1.
[ns paHHoOro npumepa ncnonb3oBaHbl 3HAYEHUS BENTMYMH, YKa3aHHblE B TAbnuue

Tabnwya D.2— 3Ha4veHns BENU4YMH, NCNONb30BAHHbIE MNPU pacyveTe

D). 2

Benn4ynHa 3Ha4YeHune
1,21 kr/m3
340 m/c
Xq 160 m
A X 10 m
Vi, s 667,5 m/c!)

PeaynbTartel pacyeta npuBeaeHsl B Tabnuue D.3

Tabnwua D.3— Pesynbrarthl pacyeTta no pacHeTHbiM hopmynam

Gopmyna Onpepensemasn Benu4nHa PeayneTar
19 Iy 4606,5 m
2 Ca 59,34°
22 &g 0,34°
20 S 28700 m?
23 E, 77 nb
27 t 0,66 mc!
26 f 1500 U

" B npeanonoxenun, uto d, = 7,8 MM u [, = 31 mMm.
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Mpunoxenve OA
(cnpaBo4HOe€)

TexHU4YecKune OTKNOHEeHUA HacTosALlero ctaHaapTa
OT NPUMeHeHHOIro B HeM MexayHapoaHoro ctaHgapta UCO 17201-2:2006

OCT P 53571—2009

Hacroswunn ctaHgapt MeeT crnegyowme TeXHUYECKNE OTKITOHEHNUSA OT NMPUMEHEHHOIO B HEM MEXQYHapOoaHOro
ctaHgapta NCO 17201-2:2006:
NA.1 Paspen 2 nanoxeH B cootBetcTBUM ¢ TpeboBannsmm [ OCT P 1.5—2004, [OCT
nen gononHeH crtanpgaptamm [OCT P 53188.1—2008,
[OCT 31295.1—2005, OCT 31296.1—2005 B3ameH COOTBETCTBYIOLLNX MEXAYHAPOAHbIX CTAH4APTOB, HA KOTOPbIE UME-
IOTCS CChINTKU B TEKCTE NMPUMEHEHHOIO MEXAYHApO4HOro craHgapTa.
HA.2 B TepMUHONOrMYecKnxX CTaTtbsAX UCKIIOYEHBI NPUMEYaHusl, cogepawme rnosCHEHN OTHOCUTENBbHO €aANHNL,
N3MepeHun onpeaensemMmbiX BENUYMH U nx obosHavennn. B cootsetcteum ¢ FOCT P 1.5—2004, o603Ha4veHnss eanHuy,
N3MePEHNN BENMUYUNH NPUBEAEHBI B TEP MUHONOIMYECKNX CTaTbSX.
HA.3 TepmumHonorunyeckme ctaten 3.1.11,3.1.12,3.1.13, 3.3.6, 3.3.11 ncknioveHbl, Kak aybnunpyowme nmeowmecs

[OCT P 53570—2009,

P 1.7—2008, a meHHO pas-
[OCT P 53572—2009,

P 53570 TepMuHbl. Hymepauuns nocneaylowmx TEPMUHONONMYECKUX CTaTEN COOTBETCTBEHHO N3MEHEHaA.

HA.4 W3 cTpykTypHOro anementa «bnbnmnorpadpumsa» NCKNoYeHbl MCTOYHUKKU, CCbINKUN Ha KOTOPbLIE OTCYTCTBYIOT B
TekcTe ctaHgapTa. OcraBwmnecs UCTOYHUKN NPUBEAEHbI B NOPSAKE NX YNOMUHAHUS.

buonuorpadua

KLINGENBERG, G., HEIMERL, J.M., Gun Muzzle Blast and Flash, Progress in Astronautics and Aeronautics,
Volume 139, Am. Inst. of Aeronautics and Astronautics, 992

HIRSCH, K.-W. Estimation of acoustical source strength of muzzle blast on the basis of launch speed and bullet

weight, internoise 1999, Fort Lauderdale, USA

WEBER, W. Das Schallspektrum von Knallfunken und Knallpistolen mit einem Beitrag uber die Anwendungsmog-
lichkeiten in der elektroakustischen Messtechnik; Akustische Zeitschrift 4 (1939), pp. 377—391

HIRSCH, K.-W. Estimation of projectile sound, internoise 2001, The Hague, Netherlands
Reloading Guide, Vihtavuory Oy, Ammunition Unit, SF-41330 Vihtavuory, Finnland, 1992

|IEC 61672-2, Electroacoustics — Sound level meters —

Part 2;

Pattern evaluation tests

ANSI $51.26—1978, Method for the calculation of the absorption of sound by the amosphere
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