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HA CIOH DOJBOE TPONYCKAHWE MMeeT MecTo, HOrfa Ha TOX-
LHEe CIOA YKAAAHBAECTCA IleJioe THCAC HOAYBOJH: d =
= Y, hon, roe n = 1,2,3,..., Ay — OAMHa BSRYKOBCH BOJHH
B MaTepwale CJOA; HO3TOMY CJOM, JJIA K-DPHX BAIIQIHEHO
yeaopue (8), Has, NOJYBOIHOBLIMHE, Coomomemge (8) cos-
nafaeT ¢ YCJIOBHeM CYIIeCTBOBAHMA HOPMAJBHOH BOJHE B
cBoBoHOM JKHUAKOM caoe. B cmny aToro moimoe mpomycka-
HAE Wepe3 cJoH BOZHHKAET, KOIAA Oajaillee U3JIydeHHe
posbyIKIdeT B ¢J0e TY WA HHYK HOPMAJLHYID BOJIHY. 3a
CU¥T ROHTAKTA CIOA ¢ ORPYHAKINEH HUROCTHI HOPMAIL-
Had BOJNHA ABIAETCA BEITEKAIOWIEH: NpH ¢BOGM pacnpocTpa-
HeHHH OHA OOJHOCTBIO HepedsiyvdaeT JHCPTHI OaAalollero
U3NYUEHHAA B HHAKHION CpPERy.

Horga mugrocTs 10 pasHae cTOPOHH OT CA0H PA3JNATHE,
HaNHYHe 110JYBOJHOBOTO CJIOA HUKAK He CKA3HBAeTCA Ha
majawliell BogHe: K0d(. OTpaiKeHAA OT CACHA pabeH Koad.
OTpa;KeHHA OT TPAEHINE 3THX HCHIKOCTell HpH HX Hemo-
cpencTs, KoHTAKTe, [TOMEMO IOAYBONEOBHX CAQOER B AKY-
CTHKE, KAK H B OOTHRE, OOJBIIOS AHAYEHHE HMEKT T. H,
9eTEEPTEBOJIHOBLE CJOH, TOJIMUAH K-PHX YIOBIETBOPAIOT
YCNOBHAWO Kyd = A/2 + ;n (= 1,2,...). IlogGmEpan coot-
BEeTCTBYIOIIMM 00pazoM AaKYCTHY. EMIENAHC CHOf, MOMKHO
TONYYHTE HYIEBOE OTpaKeHHe OT CJOA BOJHEE ¢ 3a7aHHOMR
YJacToTol f npu onpefelHAOM VTUie TMajeHud ed HA cxaoi.
Takme cIoMm HCHOAL3YIOICA B KadeCTBe NP OCBe T-
IAWIOIAIX AKYCTHYEeCKHUX cJdoéBs.

Jia orpaseRrEA 3BYKOBOA BOJHEL 0T GecroHeUHOH TBEp-
Aol MIACTHHLI, HOTPYHEEHOH B JKAIKOCTE, XAPAKTEP OTRA-
JKEHNA, OMHCAHHHIL BHINe A SKAZKOTO CJOH, B 0BI{HX
ueprax coxpapEETcAa. I[Ipm mepeoTpasKeHWAX B IMTACTHHE
JOTONHATENBHO K NPOA0IbHEM OyayT Tamxe Bo30ymaaTs-
CA CIBRTOBHE BONHH, Y Iuel O;7 W O;7, HOK K-pRIME paciipo-
CTPaHAIICA COOTBOTCTBEHHO HPOJONBHAIE H TONEPedHEE
BOJHH B IIJACTHHE, CBA3AHK ¢ yIJIOM HAJEHHA 3aKOHOM
Cuestia, ¥Y1ii. W yacToTHas sasmemmoctH |R| Oyayr mpen-
CTAaBAATE coGol, Kak U B cayZae OTPasKeHUA OT MUJIKOTO
CJI0f, CHCTeMBI 9epelyIIIHXcH MAKCIMYMOR I MHAEAMYMOB,
Ilonzoe mpomycxanme deped INIACTHHY BOJHHEKAET B TOM
cIydae, KOT/ja Tajaioliee H3AydeHHe Bo30y:Knaer B HeH
OJEY H3 HOPMAJBEKX BOJH, HPEICTABIAOIAX c0b0il BEI-
Teratomme Jonba soanw. PesoHaHcHME xaparrep O. 3, o7
C0A WM OJACTHAH CTHPASTCA OO MEpe TOro, KaKk YMeHb-
maerca OTINYMe HX aKyCTHI. CBOHCTB OT CBOHCTB OKpY-
Maoled cpegn. YBelnmdeHAme aKycTAY. 3aTYXAHWA B cJoe
TaKe NPHBOJAHT K CTIaKMBaHmi0 3asucmvocredl |R(D)| =
{R(/d)|.

Orpamernne Henxockux Boan [1—3, 7, 12]. Peansno cy-
IMeCTEYIOT TONBKO HEOIOCKWe BOJHEL; HX OTPAyKeHHE MO-
seT GHTR CBefleHO K OTpaskeHHK) HAOOPA TIOCKHX BOJNH,
MopoxpoMaTmd. BOJIHY ¢ BOJHOBHIM (POHTOM OPOH3BOJb-
HOH QOPMEL MOMHO HIpPEJCTABHIL B BHJE COBOKYIHOCTH
ILIOCKEX BOJIH ¢ O/IHOH H Tolf yKe KpYTOoBOH JacTOTOH 6, HO
C pasj. HanpaBleHWAMH BOJHOBOTO Bekropa k. Ocm. xa-
PAKTEPHCTEKOH NajaiCllero WaIY9eHAA HABIAETCA  ero
NPOCTPAaHCTBEHHAMH cIeKTp -— Habop ammnuryn A (k) miao-
CKUX BOJE, 00pasywIOEX B COBOKYIHOCTE HAJAMOIIVI) BOJI-
Y. Afc. penmuuna k onpenenfieTca 9acToToll ©, HO3TOMY
€r0 KOMIOHeHTH He ABIAIOTCA HezaBHCHMEIME. IIpum oTpa-
JHEEHHE OT TIOCKOCTH z = () HOpMAABHAN KOMIOHeHTa &,
BAMIAETCH TANTEHUHANLHEIME KOMIOHeHTaMA ky, k,: k, =

2 2 2

k" — k. — ky. KampgaA nllockasa BomHA, BXONAIMAA
B COCTaB NAfAlMero H3jyieHHs, Hafaer HA IPAHMNY pas-
Heyra OOJ CBOMM YriioM 0O W OTpa)KaeTCA HE3ABUCHMO OT
apyrex BoaH. Ilome @{r) orpaREEHOH BONHE BOBHMKAaeT
KaK CYUePUOSHIEA BCEX OTPAREHHHX IJIOCKMX BOJH M BH-
pasKaeTcs depes NPOCTPAHCTHEHHRIA CNEKTP HAJAIIEro
manyuensa A{ky, k) n xood. orpawenna R(ky, k)

D(2,4,3) = [ [ Blke ) Al Jeyexpillr + kyy -+
+ bk z)dhyedky,.

Hurerpmposarne pacnpocTpaHdAercda Ha ofJ4cTh CKOJIL
yropEo OOJLIINX 3HaUeHHR iy O ky. Ecam npocTpaHCTBeH-
HWH CHEKTP NAJaloiero H3IY9IeHDA COJepHHT (KaKk OpH

oTpaxkeAuH cepmd. BOJHE) KOMIOHEHTH ¢ k. (HIH k),
G4nbUIMME @/c, TO B (GOPMHPOBAENA OTPAMKSHHOH BONHL
THOMHAMO BOJH € JlelCTBHTENBHEIMU %, NPHHAMAKT ydacrae
TaKKe HeOJHOPOHHE BOJHH, AJIA K-PHX k, — YHCTO MHAH-
MaA BeJUIHHA. OTOT NOAXO0A, TPemiao:KeHHbm B 1919
I'. Beitnem (H. Weyl) n nonyunsnmii cBoé gasinHeilmee pas-
BUTHE B HpefcTaBJeHHAX Qypbe-ONTHKY, NaéT HOCJeIOBAT.
ONHCAHAE OTPAMEHNA BOJHE UPOMABOJBHOH (OPMH oF
HJIOCKOH TrpaHALE pa3sgeia. ]

ITpu paccmoTpernm O. 3. BO3MOMEH TAKIKE JAy9eBOH O
X0J, K-pEH OCHOBAH HA IIPMHIHEIAX 220Mempuueckol GEj-
cmury, llafalomes H3JIydeHHe PACCMATPHBAETCH KAK CORO-
KYNHOCTH Myweit, RaamMofeHCTBYIOIINX ¢ rpaEnueil pasme-
aa, [Ipm aToM yYHTHBAaeTCA, ITe NAJAONINE NYYH He TOJMb-
KO OTP&:HAXTCH H OPeNOMIAKRTCA 00BYHEM o0pasoM, moj-
YHHAACE 3aKoHaM CHeNIA, HO W 970 JacTh aAydeil, mapgar-
IGAX HA TOBEPXHOCTE pasfelia HOJ CHpPeeNCHALIME Yria-
MH, BoaOysigaeT 1. H. GOKOBHE BOJHBI, 4 TAKMKE BHITOKAN)-
e [I0BEPXEOCTHEE BOJHEEH {Pazea i fp.) mam BHTeKA0I:e
BonHOBOAHME MoAW (JlomBa BoXEL M Ap.). Pacupocrpa-
HAACH BJOJh HNOBEDXHOCTH PABJAENd, TAKHE BONHL BHOBL
Teper3aAydaioTcA B Cpefy | YHacTByioT B QOpMUpOBAHAT OT-
P&HEEEOH BOJHM. [NA IDAKTHEE OCH. 3HAYCHHE MHMEeT
orpa;Kenne c(epHd. BOJH, ROJIWMADPOBAHHEIX AKYCTHT.
NYYKOB KOHEYHOTO CeTeHHA H ORYCHPOBAHHBIX 3BYKOBHX
NYIKOB.

Orpamenne edepnueckux Bona [1—3]. Kapruma orpa-
weHHA cepue. BOJHH, COBJABAEMON B EAIKocTH 1 TOdeu-
HEIM ACTOUYHHKOM (7, 3aBHCHT OT COOTHONICHMA MEKIY CKO-
POCTAMH 3BYKa £, M ¢, B CONPHKACAIOIIUXCA MHAKOCTAX
1 u IT (puc. 7). Ecan ¢; > ¢,, TO KPUTHY. YION OTCYTCTBYET

Puc. 7.
BOJIHEl Ha TPaHUHE pasfena RByX
smupgkocrett: O u Q" — pefieTen-
TeNBHHNA ¥ MHWMHIA HCTOYHMED; i
I — (pour oTpaméHHoll cdepu-

Orpamenne chepuyecrolt

|
Yyeckofl BOJIHB, 2 — (PpoHT upe- 777 SN, 7
JoMIEHHON  BOJHBI, 3 — @poHT Ve 2
GoHOBOH BOAHHL. 1
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H OTpaskeHMe INPONCXOIRT IO 3aKOHAM reoM, arycTHkm. B
cpene 1 BosEmMKaeT oTpaéHBAA cpepud. BOJHA: OTpamEH-
HEIE JY9H IePecerarsca B TOUKe (07, 06pasya MHUMOE Haalb-
paHeHHe HCTOYHNEA, a BOJHOEOH (PCHT OTPAIKEHHOH BOJ-
HB IIpeficTaBiaeT coboil 9acTh ceprl ¢ NERETPOM B Touke (',

Horma ¢;>¢q B mMeeTca wpurud, Yrodt Oypyy, B cpege 1
NOMHEMO OTPAsKEHHOH cepad. BoMHL BOZHAKAET CINE OJHA
KOMITOHEHTA OTPaREHAOr0 H3NYUeHA, JIydm, napamnuge 5a
TPAHELY pasfena DOX KPETEY. YEITOM Oygpyr, Boabymmawr
B cpeje 1l Bonmy, K-pas PACTIPOCTPEHMETCA €O CKOPOCTRIO
¢y BAOJIb IOBEPXHOCTE — Paaiela M HepensayTIacTcesa b cpe-
ay I, hopmmpys T. H. GoKeBYI0 BOoaHY. Eé dponT obpasyior
TOYKH, 80 K-PHX B OJIHH H TOT jKe MOMEHT BPeMeHH JOILII
JY49H, BHIIEAIHAE U3 TouRE O BIoab 04 H 3aTem mepeilej-
ume cHGB& B cpeny | B pasn. TodWkaX rpaHAuE pasjiena oT
ToUKHE A jio Touk®E C, B K-poH B 3TOT MOMEHT HaXONHTCH
¢pont npenomnérrcit somEE. B naockoctm epresma dpour
foxoBoH BOJHEI TpepcTaBaser coGoil DPAMONMHEENHLIA OT-
peaok C'B, HAKJIOHSHHKI K TPARETE N0 YTI0OM Bypyr ¥ IO~
cTHpalommiica 1o Touxka B, Ije OH CMEKAETCH ¢ (pOHTOM
8ePRANBHO OTpaREAHOH chepmu. poxuw. B mpocrpamcree
¢$poHT OomoBOM BONHH IpefcTasifer coBOH OOBEPXHOCTE
YCeuéHAOr0 KOMYCA, BOSHHKAIGIEIC NPH BPamieHHM OTpe3-
ka (B Boxpyr npamoii 00°, IIpe otpaskennn cpepud. Bos-
Hbl B KH/IKOCTH OT NOBEPXHOCTH TBEpHOTro Teia noqobHAs
Ae HoHWY, BOJHA ofpasyeTca sa cuér BoabyileHms Ha
TPam#ne pasfesa BHEITEKawlled poieesckol BoaEH. (rpa-
iHeHre cepud. BONH — OIMH H3 OCHOBHHX BHCICDEM. M-
TOJOB Te0AKYCTHKM, CEHCMOJOTHH, THADOAKYCTEKY M aKy-
CTHKH OKeaHa.

OTpakepMe AKYCTHYECKMX NYYKOB KOHEYHOUO CEUCHHA
[1,3,7,12]. OTpamenge KONNEMAPOBAHHEIX 3BYKOBRX DYd-
XKO0B, BONHORBOI PPUHT K-DHX B OCH. 9acTH IIYIKA GAHB0K K
IJIGCKOMY, NPOHCXOAAT Oiad BONBUINBCTEA YILI0B OANEEHSA




