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1. AHHOTaumA

B nmanHoii paboTe mpencTaBieHa mporpaMMa, periaromias 3a/1a4y pacro3HaBaHUs TIIACHBIX
3BYKOB C UCITOJIb30BAHHEM OJIHOCIIOMHOW HEMPOHHOM CETH.

2. YcnoBue 3apgaumn

[Tporpamma npuHUMAET OT MOJIL30BATEINS 3ByKOBOM (aiin B Hec:karoM opmare (WAV PCM, 8
kHz, 16 bit, mono), 1 Ha OCHOBaHUM UMEIOIINXCS JAHHBIX O XapaKTEPUCTHKAX 3BYKOB JAET OTBET,
Ha KaKoW U3 4eThIPEX IIAacHBIX 3BYKOB (A, O, U, V) Oosnbliie BCero noxox 3BYyK, 3arpyKEeHHbII
nosib3oBaTeneM. JlaHHbIE O XapaKTepUCTUKAX 3BYKOB COOMPAIOTCA B peXHMe 00yUeHUsI.

[Tporpamma paboTaet B pexume o0ydeHus (T0Ib30BaTeNb 3arpyxaet (ailsl ¥ yKa3bIBaeT,
KaKoM 3TO 3BYK, IpOrpaMMa COXpaHseT HH(POPMALIMIO B BU/IE€ BECOBBIX KO3()(UIMEHTOB BX0/1a
HelpoHa), ¥ B peKUME Paco3HaBaHUs (II0JIb30BATENb 3arpyxaeT (aii, mporpaMMa coodIIaeT, Ha
KaKOM 3BYK M3 YETHIPEX OOJIbIIE BCETO MOX0XK TOT, KOTOPBIHA ObUI 3arpyeH MOJIb30BaTeNIeM).

3. Ucnonb3yemMble TeXHONornm

[Iporpamma Hanmcana Ha si3pike PHP 1 moctpoena va ocaoBe Web-texnonoruii. s eé
pabotel TpeOyercs cnenyrouiee [10:
* Ha cepepe — OC Linux, Web-cepsep Apache, PHP 5-i1 Bepcun (Bo3moxkHa paboTa ¢
npyrumu OC u Web-cepBepamu, TeCTUpOBaHNE HE TTPOBOIMIIOCH).
* Ha xiuente — mro60it Web-0Opay3ep (Ha KIMEHTCKOW CTOPOHE HUCIIONIB3YETCS TOJIBKO
HTML).
Tak kak mporpamma MocTpoeHa Ha OCHOBEe Web-TeXHOJIOT i, OHa MOXKET ObITh TOCTYITHOM
yepes ceTb VIHTepHeT.

. [Iporpamma ucnomnb3yet anroputm Obictporo npeodpasosanus @ypwe (BIID), npuBenénubiii
B cratbe Wikipedia (http:/ru.wikipedia.org/wiki/beicTpoe npeobpazoBanue Dypwe). ITOT
QJITOPUTM HCIIOIB3YETCS C LENbI0 PA3JIOKECHHUS CUTHAJIA Ha TAPMOHUKH C IIEIBIO MOCTEIYIOIIETro
aHaJM3a.

4. dTanbl padboTbl NporpamMmmsbl

WHuTepdeiic monp3oBaTesns mporpaMMbl UMEET BU, PECTaBIECHHBIN Ha puc. 1. OCHOBHBIE
AIIEMEHTHI HHTEpdeiica:

1. Tlome BeIOOpa (haiina. Haxas kHOTIKY «O030p...», TOJIB30BATEIh MOKET BEIOPATH 3BYKOBOM
daiin s ananuza. @aiin qomkeH ObITh B popmare Hecokatoro WAV-3ByKa, ¢ 4aCTOTOM
nuckpernszanuu 8 k[, 16 OuT Ha OTCYET M OAHUM KaHaJoM (MOHO-3amuch). Pazmep daiina
nosokeH ObITh 0T 8236 1o 100000 6aiiT. B Hauane ¢aiina sxenarensHo 00pe3ars THILHNHY,
TaK Kak Jiyis aHanu3a oepytcst nepsoie 4096 orcuéron (0,512 cek.) 3BykoBoro (aitna. B
cilydae 3arpy3k (haiina HenpaBWIbHOTO (popMaTa UK pa3Mepa, MoJIb30BaTelb MOIydaeT
coo01IeHre 00 OIMOKe.

2. Boi6op 3ByKa. [Tonbp3oBaTens yka3bIBaeT, KaKoH 3BYK COJCPKUTCS B 3alaHHOM aiine (s
o0yueHus IporpamMmbl), WU BeIOMpaeT NyHKT «Hano y3Hath, kKakoi 3TO 3ByK!» Juis
pacro3HaBaHMUs.

3. UyBCTBUTEIBHOCTH. DTOT MapaMeTp 3a4a€T YyBCTBUTEIBHOCTD perentopa. Yem Oosnblie
3Ha4YEHHUE TOTO MapaMeTpa, TeM OOJIbIIe BXOIOB HEHpOHA MEepEeHyT B aKTUBHOE COCTOSIHUE.
Yucno BX00B HEHPOHOB B AKTUBHOM COCTOSIHMM JTOJDKHO OBITh HE MEHEe

N . =3C+20 | rne C-mapamerp 4yBCTBUTEIBHOCTH.
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3arpyzute 3ByKoBoH daiin (WAV, 16-bit PCM, 8kHz, o
IPONOKUTENEHOCTE He MeHee 0.51 cekyHnn Oe3 may3H B Hayane):
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Puc. 1. UnTepdeiic momp3oBares mporpaMMel.

[IpunsB oT nonb3oBarens Qaiis, mporpamma MpoBePsIET €ro Ha KOPPEKTHOCTS (110 pa3Mepy U
COZIEP>)KUMOMY 3arosioBka ¢aiina). Eciu ¢aiin He cooTBETCTBYET MO pa3Mepy WM 1o popmary,
nporpaMma BbIIa€T coodieHne 06 ommdke, nHaYe oHa cuuThiBaeT 8192 Oaiita B Mmaccus u3 4096
JBYXO0alTOBBIX cJI0B U oaaéT Ha Bxon anroputma BII®. C Beixona anroputma BII® caumaercs
MaccuB 13 2048 BeleCcTBEHHbBIX YUCEN A, KOTOpbIE IPEJCTABIIAIOT COO0I aMITUTYLy KasKI0M
TapMOHMKH CUTHAaJja:
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A=RX+3 X2
3areM IpOU3BOAUTCS MOJHATHE BEPXHUX TAPMOHUK 10 opMyIie
A= (1)
B PCaIbHBIX 3BYKOBEIX CUT'HAJIaX HU3KOYACTOTHBIC TApMOHUKH UMCIOT 60J'IBIHYIO AMIUIUTYOY,
YeM BbICOKOYACTOTHBIE, HO BEICOKOUACTOTHBIE COJEPKAT OOJIBIIYIO YaCTh MOJIE3HOM HH(pOpMaLuu
(o 3TO MpUYMHE, HAPUMED, IIPU HAPYLICHHUSIX CIIyXa C OTPAHUYEHUEM BEPXHHUX 4acTOT
BOCIPUHMMaeMasi FPOMKOCTb CUTHAJA IPAKTUYECKH HE U3MEHSETCs, a pa300pUUBOCTb PEUH
3aMETHO CHUYKAETCH).
[Tocne 3TOrO 3HAYEHUS AMILTUTY/] HOPMAJIU3YIOTCS ITyTEM JIeIeHUsI HA MAaKCUMaJIbHOE
3HAYCHNE HpmieﬂéHHOﬁ aAMIUIUTY/BL:
o
==

Janee mpousBoauTCs MoA00p YyBCTBUTEIHLHOCTH petentopa. s kaxaoro K, Haunnas ¢ 2,
HIICTCS YHUCIJIO TaAKUX BXOAOB HeﬁpOHa (HOpMaJ'II/ISOBaHHBIX aMHJ'II/ITy,H), IIpU KOTOPBIX
K-A, >1
Ecnu gncino takux rapmonuk menbme N, ., =3C+20 (rpe C-3amannoe mons3osareiem
3HAYCHUC LIyBCTBI/ITCJ'H:HOCTI/I), TO 3HaueHne K YBCIMYNBACTCA HA 1n mponeccC MOBTOPACTCA.
[Tocne aToro popMupyroTCs BXOJIHBIE CUTHAJIBI HEHpOHa 1o popmMylie curMmoua:
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[Tapametp M, omnpenensieT KpyTU3HY XapaKTepUCTUKH. UeM OH OobIie, TeM OmmKe
XapaKTepUCTHUKA K MOporoBoil. CurmonjanbHasi XapaKTepUCTHKA UCIIONb3YETCs JUIsl TOTO, YTOObI
y4ecTb HE TOJIBKO MaKCHUMAaJIbHbIC 3HAYCHHS TAPMOHHK, HO U OM3KHE K HUM.
CnuikoM MajieHbKOE 3HaueHrnEe M| IPUBOIUT K Pa3MBIBAHUIO PA3HUIIBI MEXTy 3HAUCHUSIMHU
TapMOHUK, M TOXKE HEXKeJlaTeNIbHO. B 1aHHOM IpuMepe UCTIOoNb3yeTcs 3HaueHne M,=5.
Iocre mpeobpa3oBaHus MONB30BATEIIO NIEPEJAIOTCS HOMEPA aKTHBHEIX HEHPOHOB (T. €. TaKHX,
yro K-A,,>1 wmm, uro 10 xe camoe, F,>0,5.
3areM IpOU3BOAUTCS CUUTHIBAHHE TAOIUIBI BECOB BXO/IOB HEMpOHA, KOTOpasi XpaHUTCS B
TEKCTOBOM (paiine. Daiinpl ¢ TabmuIaMu BecoB (10 0HOMY (ailily /Ui KaKI0T0 3ByKa) XpaHATCS B
KaTajore, 3aJjaBaeMoM nepeMeHHo# $dir, Hanpumep, «/var/www/neuro/». Eciiu ¢aiin He HaiineH,
3Ha4YeHUs KO3(PPHUIMEHTOB MOJIAaraloTcs paBHBIMU HYI0. [locie yero BeImomHseTCS
HEIOCPEACTBEHHO 00y4YeHue HeiipoHa. Ecin P, — 3HaueHue curHaia Ha BXoJie HeHpoHa, S —

3HAYCHHUE CUTHAJIA HAa BBIXOJIE CyMMATopa, e
N-1
S= Z ¢, P, , To 3HaueHue BbIxoJa HelipoHa (Q BBIUMCIISIETCS 110 ClIEAYIOLIEH popmyie:
k=0
1

—8-M,

I+e
3nauenue ko3 durmenra M, onpenenser KpyTU3HY BHIXOAHOH XapaKTepUCTUKH HEHpOHa.
UYewm oH Oomblnie, TeM OIMKe XapaKTEPUCTHKA K TOPOroBoi. B manHO# nporpamMme BRIOpaHO
3HaueHue 0.2.
Hogrrit Bec BXoaa Cx. BBIYUCISIETCS IO popMyIIe:

N—-1
2.
k
— 1 - — i=0
ck=ck+7( 2Q) P,;c,.=¢,—- N

TakuM 00pa3oM, CyMMa BECOB PaBHAETCA HyI0. [10CIIe 3TOro HOBBIE 3HAYEHUS BECOB
3aIUCHIBAIOTCA B TOT Xe (paiiil, U3 KOTOPOro OHU OBLIN IIPOYMTAHEL.

Eciu nonb3o0Barens padoTaeT ¢ MporpaMMoil pexkuMe pacIio3HaBaHMs, IPOrpaMMa
aHaJIOTMYHBIM 00pa30M aHAIU3UPYET 3BYK, YATAET KaXKIyI0 TabIIUIly BECOB BXOJ0B HEMPOHa,
BBIUKMCIIAET 3HAYEHHE «CTENEHU YBEPEHHOCTU» Q IO NPUBEAEHHOM BhIle (HOPMYJIE, U BEIOUPAET
3BYK C HAnOOIbIIKMM 3HaueHueM Q.
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5. Pe3ynbraTbl NpoBeAEHHbLIX 3KCNEePUMEHTOB

B xone omnanku nporpaMMel ObIa MIPOBEIEHA 3aMUCh HECKOJIBKUX 3BYKOB U3 YHCIIA
pacro3HaBaeMbIX POTrPaMMOM, KOTOPBIE 3aTEM 3arpyKaluch AJs O0y4eHHs U PaclO3HABAHUS.
CHauana nporpamMmMa o0ydanach Ha BCeX YeThIPEX 3ByKax U3 Habopa 3BYKOB Il OOy4eHUs, IOTOM
Jies1anach MONbITKA IPOBECTU PAaCIiO3HaBaHUE 3BYKOB 3 Ha0Opa JUlsl paclio3HaBaHUs. 3BYKH IS
00y4eHHs M pacTio3HaBaHUs 3aIIUCHIBAIMCH B pa3HOE BpeMs. Pe3ylbTarsl SKCIIEpIMEHTOB
MIpUBECHBI B TaONHIIE. 3HAYEHHE YyBCTBUTEILHOCTH paBHsIOCH 10.

IIpaBuibHas nocienoparenbHOCTh 3ByKoB: A O YV 1 O A O, nocnenHuil 3ByK NpeAcTaBiseT
coboii He oueHb uéTkoe O.

Pesynbrarel 1o HOMepaM 3BYyKOB Yucno
Yucno nukiIoB 00yueHHs MIPaBUIILHO
U PaciO3HaBaHUs 1 2 3 4 5 6 7 pPacIO3HaHHBIX
3BYKOB
1 O O " " O A A 4
2 O v " " O A A 3
O v n 141 O A A 3

Bunno, yto oGydenue nmpoxoaut He oueHb dppexTrBHO. [lonpolOyem yBeInUUTh 3HAYCHHUE
qyBCTBUTENHHOCTH A0 30 (YMCI0 aKTUBHBIX BXOZOB HEHPOHOB JIOJKHO BO3PACTH):

Pesynprarel 10 HOMEpaM 3ByKOB Yucio
Yucno nukIoB 00yueHHs MIPaBUIILHO
U PACIIO3HABaHUSA 1 2 3 4 5 6 7 PacIO3HAHHBIX
3BYKOB
1 A v v " O A A 5
2 A Y Y 14 O A A 5
3 A Y Y 14 O A A 5

KauectBo O6y‘-ICHI/IH BO3pPacCTacT.

VYBeIM4YMM 4yBCTBUTEIBHOCTD 1O MAKCUMAIbHOTO 3HaueHUs (99):

Pesynprarel o HOMEpaM 3ByKOB Yucio
Yucno HuKIoB 00y4eHUs IIPaBUJIBHO
U pacro3HaBaHus 1 2 3 4 5 6 7 pacro3HaHHBIX
3BYKOB
1 A % v nu v A A 4
2 A % % 4 v A A 4
A 4 4 n v A A 4

KagecTBo pacno3HaBaHusl CHUXKAETCA 3a CUET TOTO, 4TO 3BYyKH O U Y cHibHEe
MIEPEKPBIBAIOTCSA 110 aKTUBHBIM HEHPOHAM.



6. BbiBOAbI

1. IIporpamma xy»xe Bcero pacno3Haér 3Byk O, myTas ero ¢ Y u A. DT0 CBA3aHO C TE€M, UTO
3BYK O ABJISIETCA 11O CBOEMY MPOU3HOIIEHUIO TPOMEXKYTOUHBIM MEXIY A U V.

2. Kak caumkom Majoe, Tak U CIUIIKOM OOJBIIOE YUCIIO aKTUBHBIX BXO/I0B HEHpOHA
yxyamaeT 3pPeKTHBHOCTh paclio3HaBaHUS.
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