U3BECTHI

TOMCKOI'O OPJAEHA OKTABPbCKOH PEBOJIIOLUMH
H OPAEHA TPYJOBOT'O KPACHOIO 3HAMEHH
IMOJIMTEXHUYECKOTO MHCTHUTYTA v, C. M. KMPOBA

Tom 246 1974
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Kax ussectHo [1, 2, 3], sHeprus B CHEKTpe PeYeBOrO CHTHAJIA VIACHBIX
3BYKOB B OCHOBHOM KOHIEHTPHpYeTCs B o6Guaactd dopmaHT. CreoBaTe/bHO,
3HEPreTHYeCKHil CIIEKTP CHrHA/Ma MOXHO MNPENACTaBHTb B BHAE CYMMB

S(w) = \‘5 (u)) (1)
t*—l : ’
rae S;(») — orubampowast 3HEPreTHYEeCKoro cnexrpa i-d QopmauTol,
n —uucao popmaur.
Moxno cuurate [1, 2, 3], uTO 1wWHpHHA cneKTPa i-i GOPMAHTH HE
IIPEBOCXOMT OJHOfl OKTaBel. B 3tom cayuae Boipaxenue (1) 414 KOHK-
PSTHOTO CHTHAJMA MOXHO 3anucats B BHAC [4]

= Efi(t) = S A(t)sin { o, (£) at. (2)
=1 i=\!

Jlis mosyueHHst cyMMbl (2) LOCTATCUHO [IPONYCTHTh CHIHAJ Y€PL3 CHCTe-
My ¢uabTpos. [lapameTpsl QHALTPOB IS HEHCKAXKEHHOH NepefadyH aMmijiH-
Tyap A; (f) ® 4actoThl ; (f) AOJAXKHLI yAOBAETBOPATH VCJIOBHIO KBa3HCTA-
unoaapﬁocm [5, 6], u B TO XXe BpeMsl AOOPOTHOCTb HX HE JOJIKHA ObITb
MeHblle efHHUUB [4].

Takum o6Gpasom, IpH aHajJH3e peueBbHIX CHIHAJOB TIJACHBIX 3BYKOB
a0cTarouHo 3HaTh QyHKUHH A, ({) 1 w; (f). BepxHuas yacToTHas cocTaBJsA0-
mwas dyuxkuuu A; (f) Ha BoIxoJe GuabTpa, NepejaraeMas HM 6e3 HCKaXKeHHH,
onpejessieTcss NOJOCON NponyckaHuss Aw; ero Ha yposBHe 0,7, a BepxHss
yacrota (yHKUHH onpenensieTcss W3 BbipaxeHHd [5, 6]

Aw, > 51 Aol (3)

rie Am — J1eBHAUUA YACTOTHl CHTHAJIA f;(f),
Q;, — BepXHAA YACTOTHAsA COCTABAsIOULAA QYHKUHA o, (£).

[Ipu majofi aeBHAauuu YacTOTH, Kak ciaeaver u3 (3), buabtp Moxer
nepegaTh 6e3 UCKaxKeHHHA AOBOJIBHO HIMPOKHH CIEKTP HYACTOTHO-MOIAVAHPYIO-
el (pyHKUHH.

Hsist riacHBIX 3BYKOB, Kak OTMeudawT psa1l astopos [1, 2, 4, 7], umeer
MeCcTO H3MeHeHHe 4acToThl (OPMAaHT, T. €. JeBHALHSA HeCyLeHd YacTOThI.
B psne pabor [1, 7] npeanoaaraercs, uTo CleKTP 3aKOHA JEBHALHH YaCTO-
Thl JOBOJIbHO LIHPOK, B TO e Bpems B palorte [4] yTBepiKpaercs, uTo OH
orpannuuBaetcst yacroroi 50 - 60 ey.
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Kak nspectHo [8], npu MaJoM HHIEKCe YACTOTHON MOLYJALMH COEKT
CHI'HaJa [0 IIHPHHE paBeH Y/BOGHHOH IIMpHHE CMNeKTpa MOLYJHpYIOLLel
¢VvHKUMHM, a aMNJIHTyAa ©OOKOBBHIX 4YACTOT NPOHOPUHOHAJIbHA NOJOBHHE
HHIEKCAa MOAYJSILUHH H aMijuTyle Hecyuled. [llupuHa cnekrpa curuasaa,
M3MepeHHOro Ha ypoBHe 0,7, MOXKeT 0Ka3aTbCsl V3KOH H ONpefessThCs B OC-
HOBHOM MeJJIeHHBIMH H3MEHEHHSIMH B aMINIHTYJe Hecyled yacTtoTel. O0uwas
JKe mUpHHa CchnekTpa Ha 0GoJiee HH3KOM YpOBHe OyIeT AOBOJbHO WIHPOKA,
YTO HMeeT MeCTO JJf CHEeKTPOB IJ1aCHLIX 3BYKOB [3].

Iasi IpoBepKH 3TOTO TOJMOXKEHHS OblJTY NpoBeNeHBl CJeJYIolne H3MC-
HeHHA NapaMeTPOB CHIHAJOB TJacHblX 3BYKOB. CHrHaJ NpOmycKaJcs yepes
GuabTpel ¢ pesoHancubiMun uacroramu 800 w 1600 2y u 10O6POTHOCTLIO,
paBHOIl eanHuue. Ha Bhixone GUABTPOB CHTHAJ KJHINHPOBAJICH H 3aTeM
H3MEepAJCH KaXKABlH BpPeMEHHBIII IIHTepBaJ MEXAY ABYMs HYJASMIL

Yueno OAHMHEZKOBHIX  BPEMEHHBIX
HHTepBAJOB 3alOMHHANOCL H 3aTeM,
110¢Ie  OKOHUAHHS 3BYKA, PEerHCTpH-
posanoce. Taxkum o6pasoMm, Ha BHIXO-
J¢ pericTpupyiollero npu6opa InoJy-
yaJ0Cch pacipeleseHie INEePHONOB 10
JAJIUTEILHOCTH HJAH MO uacToTe.

Ha pwuc. 1 npeacraBicHO THIHY-

HOe paclipejcJeHie MIHOBEHHBIX Ya-
CTOT Nnf1 TepBoit (QopMaHThl 3BV-
Ka «A». Kamnoll Touke cooTBeTCTBYET
onpeAcaCcHHAas YacToTa. 3HaueHHe ua-
CTOT 110 HOMEpaM TOUCK cJieBa Hampa-
BO lipeicTaBieHo B TabJule.
Takum o6pasoM, OdeBHAUHA YaCTOTHI
cocrasasier npuMmepao 200300 ey, npu cpexnHelt uactote okoso 700 ey, T. e.
JeBHalHa 4acTOTH cocTaBiaseT 25--30Y%, yTo NoATBep:K/A4aeT BO3MOXKHOCTD
CYILECTBOBAHHsS IIHPOKOTO CleKTpa MOAyJHpyolel (yHKiuud. EcTecTBeH-
HO OXHAATb, YTO B 33KOHE YACTOTHOH MOJYJSILHU MOXNKeT CONEePKaThCs I0-
Je3Hasa HapopMauHs o ¢oHeMe,

Puc. 1

Tatanuya

Ne ' 1 ' 2 } 3 4 \ 5 6 ‘ 7 8 | 9 10
R e H o ! . L .

f, Key 2 1,91 | 1,756 1,6 1,45} 1,37 | 1.26 | 1,19 1,12 ] 1,06

Ae 11 12 13 14 15 16 17 I8 19 20

forey 096087 |0,6310,7110,65|0,61|0.57 0,55/ 0,53 0,51

C uenbio NPOBEpPKH 3TOTO NPEANOJIOKEHHs OblJIH NPOBEAEHBl H3MEpPEHH
3aKoHa 4YaCTOTHOW MOAYJAALMH NepBol (GOpPMaHTHI.
BpeMeHHBIH HHTepBa MeXAy ABYMS HYJSMH (QUILTPOBAHHOIO H KJHII-

NMHPOBAHHOTO CHrHaJa npecOpas’oBajCsi B aMIHTYAY NHJICOGPA3HOTO Ha-
npsxkenns. Ilonyuennoe HanpaxXKeHHe M (OUILTPOBAHHBIA CHIHAJ PErdUCTPH-
pOBaJHCh 1JEH(OBbIM OCHHJJIOIPAa(OM Ha KHHOIUVIEHKE CO CKOPOCTbI
1 mfcex.

Ha puc. 2 npuBeleHs! OAHH H3 OCHHJIOrpaMM AJ1s ¢oHeMm «A» (Bepx-
Hue xpuBbie) H «O» (Hu:KHHe KpHBHe). Dbijio 3aMeueHo, uTO 3aKOH H3Me-
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HEeHHs1 YacTOTH [1Js TJIaCHBIX 3BYKOB 3a I€pHOJ OCHOBHOTO TOKa B OOIieM
MOBTOPSIETCSE H JOCTATOYHO XOpOLIO coBnajgaer npumepHo B 50 <+ 709
cJiyuaeB Jsg pasHbix IUKTOpoB. FMIMeeTcsl 3HauuTeNbHOE OTJHUHE B 3aKOHAX
H3MeHeHHsl YacToThl OT (poHeMbl K (oHeMe,

Pue. 2

HeBbicokas TOUHOCTb H3MEPEHHs, YTO B OCHOBHOM OOBSCHAETCH JHC-
KPETHOCTLIO OTCUETOB, H MaJjoe yHe&io (5 -+ 6 Ha ¢oHeMy) AHKTOPOB He
1103BOJSIOT CAeJaTh OKOHYATENbHOTO BLIBOJA.

M3 npuBeleHHbIX HCCIAENOBAHHH BMJAHO, YTO B PeYEBOM CHTHaJe 4acToTa
(pOpMEHT H3MEHAETCA BO BPEMEHH JaiKe 3a 11€DHOL OCHOBHOIO TOHA U 3aKOH
H3MEHEeHHst 4YacTOTH HeceT HEKOTOpYI0 HH(POPMAUHOHHYIO HAarpysky o doHe-
Me, JTO 3HAuHT, 4YTO HNpPH TAKOM IMOAXOAe K aHaJH3y cHrHana (QuJAbTpbl
JOJIAHbl HMEThb HH3KYI0O JOOPOTHOCTb MW TNOCTOSAHHBI HAaKJOH (a3oBoil xa-
PaKTEepPHCTHKH, 4TOOBI He HCKa3UTb 3aKOHBI YAaCTOTHOH H aMIJHTYIHOM
moayasauud. OTMeuyeHHble TpeGOBAaHHA K (HJAbTPAM, B CBOX Ouepedb, COB-
nanapT ¢ napaMerpaMu GasuaspHoii Mem6panm [2].
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