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Hpononyemvca memoduxa i anzopumm po3-
PAxXyHKY 36YKONOZIUHATILHOZO NOKPUMMA, WO
cxaadaemoca 3 Oexibkox mamepianie. Anzopumm
00360715€¢ Po3paAXYBaAMU NOKPUMMA 3 MiHIMATILHOIO
coGisapmicmio 6e3 aumoz NiMiliwocmi 00 HiLo6oi
Pynxyii i obmexncennam. 3pobaena nocmanosxa
onmumizayiiinoi 3adavi, cxaadeni yinvosa Pynxyis
i o6Medncenns. Po3pobneno xomn’romepuy npozpamy
¢ cepedosuwi Mathcad

Kntowoei cnosa: 6azamomonanvruii uym, 36yxo-
nozauNanLHe NOXPpUMMS, OKMABHA CMY2Q, 2PAHUY-
Huli cnexmp, MiniManvHa eapmicmo
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Hpednazaemcs Memoduxa u anzopumm pacue-
ma onmumanvbHoz0 36YKONOZNOWANOUE20 NOKPDI-
mus, COCMOAULE20 U3 HECKOALKUX MAMEPUAIIOB.
Anzopumm nozeonsem paccHumamv noxpvimue ¢
MUnUMaILHOU cebecmoumocmoio ez mpebosanui
JUHENHOCMU K Uenesol PYHKUUU U 02paHUMEHUSIM.
Cdenana nocmanoséxa onmumuzauuoHHvii 3ada-
4U, COCMABIEHbl UeNeBan QYHKUUA U 02PAHUMEHUA.
Paspabomana xomnvromepnas npozpamma 6 cpede
Mathcad ,

Kmouesvie cnoea: mMnuo2omonanvuvli wmyM, 36y-
Konoziowarouee noxpsimue, oxmasuas noJoca,
npeodenvuvlii cnexmp, MUHUMANSHAS CMOUMOCTY
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1. Beenenue

HecMmoTpa Ha cymecTsyolue MeToAH B CPEACTBa
CHHUXKEHHSI aKyCTHYECKOTo IIYyMa KaK BPENHOTO IIPOU3-
BOACTBEHHOro (HaxTopa, ero HeraTHBHOe BJIMSHHE Ha Ye-
JIOBEKA M OKPYXAWIYIO CPeAy MO-IpexXHEMY OCTaeTcs
BaxHOM NpoBreMoii. ITa mpobnema UMeeT TeXHUIECKHUE,
9KOHOMM'IECKHE K COIIHAJILHBIC ACTIEKTHI,

OnnuM M3 cmocoGOB CHUXEHUS LiyMa BHYTPH MO-
MEIIEHMSA, KaK H3BECTHO, SBASETCS 3IBYKONOINOIIECHHE
— IpUMeHEeHHe 3BYKOINOITOMABIINX NOKPLHITUN €TI0 Io-
BEPXHOCTEH.

BBI6OD 3BYKONOIVIOWAIONIMX MATEPHAJIOB H PAcUeT
IJIOIAAM NMOKDPBITMH YCJIOXHSIETCS TCM, UTO B YCIIOBH-
X IPOU3BOACTBA 4acTO IPHXOAUTCA GOPOTHCA € MHO-
FOTOH2JIbHBIMH IIYMaMud. MHOTOTOHAJIBHOCTb IIYMOB
OOBIYHO BBHI3BAHA ACMCTBHEM MHOXECTBA HCTOYHHKOB
(TexXHOJIOTMYeCKOTO 0BOPYAOBAHMSA, TPAHCHOPT], Ji0Aei
n T. A). JIns NOTAOMIEHUA DPa3HBIX TOHOB TpebyHOTCs
pasnvuiibie MaTEPHUAJIBI, OTJHYAONIMeCS TT0 1aCTOTHEIM
CBOMCTBAM, CTOMMOCTH, NPOTUBONOXKAPHBIM, 3CTETUUC-
cKuM u Apyrum csolictsaMm. To ects, Tpebyercs cocras-
HOe 3ByKonoromarilee nokpsTue. OueBnaHo, 4TO €ro
pacueT sBJAsIeTCSA ONTHMU3AIMOHHON 3ajadeii, pelleHue
KOTOPOH MOXET JaTh CYNIECTBEHHBIH SKOHOMHWYECKH I U
Texaudeckuil adderT. Axmyarvnocms Rannoi paboT
00bACHAECTCS BO3ZMOXHOCTBIO AOCTHXEHHS TpeOyeMoro
a3 dexTa 3BYKONOIIOUEHUS IPH MUHUMAJBHBIX 3KOHO-
MUYECKHX 3aTpaTax.

© A B Maeosos, 2012

2. Anaju3 JUTEPATYPHBIX JAHHBIX, HEJb HCCACOBAHMA H
pemaeMble 3aAaYH

TpaauMOHHAS HHXEHEDHAS METOAHKA PAcdeTa 3BY-
Konoryomakmux nokpeiTuil [1 - 5] #e comepxuT mate-
MaTH4eCcKOro anmnapara, NO3BOJIAIONIEr0o JNOCTHUYL MakK-
cUMyMa nesneBol OYHKIHM (MUHUMAJIBHOH CTOMMOCTH
HOKPHITHA WJH MaKCHMMAaJIbHOTO CHHXKeHUA myma). Co-
rIacHo eli, paspaboTuuK BhOMDaeT OAMH Martepuan, y
KOTOPOTO 4YaCTGTHAsi 3aBUCUMOCTb koaddunuenta 3BYy-
Komoryoumenus no dpopme Haubosee 6JIU3Ka K CHEKTPY
MyMa, ¥ 3aJa€TCS BEJUYUHON TIJIOMAAM TOKPHITHA. B
¢Jydae CJ0KHOTO MHOTOTQHAJIBHOTO LIyMa PaspaboTynk

.Bmﬁnpae’r HECKOJBbKO MaTepHaJOB, Yy KOTOPBIX 4HacCTOTa

MaKCHMyMa CHeKTPaRbHOR XapaKTePUCTHKH KoapdHIH-
eHT2a 3BYKONIOIVIOIIEHHS COBNAJAET ¢ YacTOTO oTAenb-
HOro TOHa IIyMa, ¥ TAKXKE 3a4A€TCS BEJUIHUHOM ILIomany

IJIs KaXJOro M3 MaTepuatoB. Ilnomazns paspaborumk

onpesiessieT TPUGININTENBHO, N0JATASCh Ha CBOW OIBIT
n unTyunyo, /lajnce nenaetcs mosepowHsi pacier. Ecan
ypoBenb wyMa (WM 3BYKOBOTO JAaBJIEHHS B OKTaBHBIX
N0JI0CaX) CHUXAETCS A0 AONYCTUMOTO 3Ha4YeHMs, 3a/a4a
CUMTAETCA PEIIEHHOH.

ITpu TakoM NOAXOe PeHieHHE MO ONpefeseHUI0 ILI0-
Majy 3BYKONOTAOIAMIMX TOKPHTHIH Kak MPaBUJIO He
ABISCTCA ONTYMAJBHLIM C TOUKH 3pEHHS MAHUMU3AIUA
IIYMa Y KOHOMHUYUECKUX 3arpar. DTO 03HAYAET, UTO B yC-
JIOBHAX [POM3BOACTBA, HECMOTDPS Ha NPOBEACHHYIO aKy-
CTHYECKYI0 06paboTKy oMenmenst, paAbOTHUKH BCE DABHO
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OyayT mosydarb JHMUIHIOWR 03y myma, a paboTozaTeis
[OHECET JULNIHHE 3aTPATH.

B crarbax [6, 7] npuBoasTes paBoThl [0 ONTUMU3ANUH
3BYKOIOITIOMAOMHX MoKperTHil. Tak, B crarse [6] npuso-
JMTCSI pellicHHe ONTHMH3aIII0OHHOM 3a/1atH, B KOTOPO# uee-
BOU (PyHKLHEN SIBJISIETCS] CTOMMOCTD HOKDBITHSL, & OFpaiu-
YEHUAMMY - 3HAYEHU S BPeMeHH peBepbepanuy HA 3aKaHHbIX
yactorax. TakuM 00pasoM, B JaHHON 3a7aue MAHHMH3UPY-
€TCS1 CTOMMOCTB IIOKPBITHSA IPH COOIIONEHUY 33 AAHHEIX aKy-
CTHYECKHX CBOUCTB [TOMEIEH S, 2 He TTPEIEAbHOTO CIIEKTPA.
CHIDKeHHE MIyMa B IJaHHOH paboTe He pacCMaTpHBAETCs.

B cratee [7] omruMusanuoHHas 3ajava pelraeTcs
METOZOM JUHEMHOro IporpaMMupoBaHus. JlocTuraercs
MHHMMANBHAZ CTOUMOCTD IIOKPBHITHS NPH YAOBJETBO-
PHTEJNBHBIX YPOBHSIX 3BYKOBOro AaB/IeHMS (IIPeAEIbHOM
crekrpe). OnHako NMpuMeHeHHWE AAHHOTO MeTOofla WMeeT
orpauuyeHrie. OHO BBI3BAHO TeM, UTO UeJeBast QyHKIUS
U OTPAHHUEHUS NOJKHBI HMETh JHHEHHBIH BHUI, UTO He
BCerjia BO3MOXHO.

Hesb HCCAETOBAHUA COCTOMT B pa3paboTKe METONMKY
pacyeTa OHTHMAJIBHOI'O 3BYKOIOIJIOMIAOMIET0 HOKPHITHS
NoMeIeHusl, [IPU KOTOPOM lieseBast GYHKIHUSA U Orpa-
HUYEHMUS MOTYT MMeTh HEJHHEHHBIH BHJI (HeJIHHEHHOE
nporpamMmuposanue). /1as 31oro HeoOXOAMMO DELIUTH
cenyoIiue 3a0a4i.

1. CocTaBuTh LeseBYI0 (PYHKIUIO U OFPaHUYEHUS OlI-
THMM3aLuOHHOM 3azayqu [8, 9], ’

2. CocTaBUTh METOMHMKY W AJITOPUTM pacyeTa OITH-
MaJThbHOTO TIOKPBITUsA He3 TpeBoBanuii TMHEHHOCTH K 1ieH
JIeBOM (PYHKIIMU M OTPAHUICHUSIM.

3. CocTaBUTh KOMIBIOTEPUYIO MPOrPAMMY pacueTa B
cpene Mathcad.

3. llexeBas (PYHKIMS, €e OTPAHHMYEHHA H IOCTAHOBKA
3ajauu

OnTUMHU3ALKS 3AKIIOYAETCS B JOCTHXEHUM MUHU-
MAaJbHOH CTOMMOCTM COCTAaBHOTO 3BYKOIOIJIOIIAIOUIETO
IIOKPBITHSI, COCTOSIIET0 U3 HeCKOABKUX MaTepiaaos. Ilpu
3TOM KaXX[Iblii MaTepuaJ npenHasnatex 1as 3¢ ek THBHO-
T'O MOTJIONIEHH S OTAEJAbHOIO TOHA ITyMa. KaxbIM H3 3TUX
MaTepuasoB 6yAyT MOKPHIBATECS Pa3IuIHbIE Y IaCTKHK N0~
BepxHOCTel noMelneHusd (CTeH U IIOTOMKA).

B kauecTBe uLesneBoil DYHKLHMH NpefsIaraeTcs pac-
CMaTpuBaThb CTOHMOCTb IOKPBITHA, KOTOpas OIpeaesis-
eTcsl IPOM3BE/ICHMEM YIeJbHOH CTOMMOCTW MaTepuaia
(€ yUeTOM CTOMMOCTH KPENeXHbIX 3JIeMEHTOB H paboT no
YCTAHOBKE) Ia IIOIaNb:

minF:min(iCjASj), (1)

=t

rae C; - ynenpHas cebecToMMOCTb MaTepHana, TpH/M? ;
j ~ HoMeD BHIODAHHOIO MATepHaJa U3 UUCIA JOCTYIIHBIX
MAaTepHaoB; S - IOWAb IIOKPhITHS OTAEALIBIM MaTe-
pHANOM, M ; B — KONUYEeCTBO BHIGPAH HBIX MATEPHATOR,

OrpaHUYeHUAMHU ABAAOTC:

- MaKCMMaJIBHO OMYCTHMAS MJI0IAML HOKPBITHS,

- MAKCUMAabHO IONYCTUMAS CTOMMOCTD NOKPBITH S,

- JONYCTHMBIC YPOBHU 3BY KOBOIO JlaBJCHUSA Ha cpena-
HEreOMeTPUUECKHX 4acTOTaX OKTaBHBIX l1oJIoc (lIpedenb-
HbI# CIIEKTD).

OrpaHudeniie (16 MUIOWA/AN 3RHULIETCS CJEAYIOUIHM
obpa3zom:

k
¥.5;< Syon- @)
=
OrpaHuYeH e 00 CTOMMOCTH 3aHIIEeM TaK:
k
3.C;-S,< Syon. 3

OrpaHUYeHNs HO YPOBHAM 3BYKOBOIO JaBieHus by-
AYT BBILJIANETD TaK:

Li < LllOl’I,i ’ (4)

rae L, - paccuuTaHHBIi YPOBEHD 3BYKOBOIO AaBJICHHSA Ha
cpeaHereoMerpudeckoii yacrore (62,5; 125; 250; 500; 1000;
2000; 4000; 8000 I'm); i - HOoMep OKTaBHO¥ moJocsl, AB;
Lgon; - AoONyCcTUMBIH YPOBEHD 3BYKOBOTO JaBieHus, ab.
Besauunna L. 3aBHCHT OT msomanu 3BYKOMOIJIOUIEHHS
HeJTUHEeHHO.

4. MeToauKka M aIrOPHTM paciera oNTHMAJIbHOTO
TOKPBITHA :

B ocHOBY MeTOQUKM IIOJIOXCHBI CJAeAYIOI[HE Neii-
CTBHSL: )

- guibop KoauMecmea U 6UOVE IBYKONOZACULAIOULUX M-
mepuanos. ITo fefaeTcsl TPAAMIVOHHBIM CIIOCOOOM MyTeM
CpaBHEHHS YaCTOTHHIX XapPAKTEPUCTHK TPeGyeMoro CHuxe-
HUS HIyMa ¥ K03(pPHUIIHeHTa 3BYKONIOIJIONIEHHST MATEPUATIOB.
Kaxasiii Marepuas noabHpaeTcs Tax, YTOGB MaKCUMYMbl
3TUX XapaKTePHUCTUK coBnafaau. KosuiecTBO MarepuasioB
BBIOHPAETCS M0 KOJTMYECTBY TOHOB B CIIEKTPE LIy Ma;

- 2eHePayUA CAYUAUHBIX 3HAUEHUL NACWAOU NOKPbI-
mus, omecoumvix noo §ulbpannvie namepuarvi;

- pacyem CHUNCEHUS YPOBHS 38YK0BN20 OABLEHUA 8
xaxc0odi oxmasnoi nonoce;

- nposepxa ozpanuyenui (2 - 4);

- 8LIBOP ONMUMANLHOZ0 BAPUAHME NOKPBIMUS.

Jlns peuienus oCTaBAECHHOHW 3aJadu Ipejpjaraetcs
AJTrOPHTM, MPeACTABIEHHBIH Ha puc. 1. Micxoanpimu aaH-
EBIMU SIBJISTIOTCSE:

- 3ByXoBas Mow{HocTh (BT) ucTrouHukoB wyma Ha
CpedHErcoMeTpHYeCKHUX vactoTtax (62,5 125; 259; 500;
1000; 2000; 4000; 8000 I'u) oxTaBUBIX HO10OC:

- KOOPAMHATE! (M) MCTOYHHKOB HIyMa M PacYeTHOU
TOUKH;

- MaKCHMAa.TbHO AOILYCTHMA R IL.TOUiadb (M) NCKDHTH;

- MAKCHMAJHHO JIONYCTHMAs CcTOANOCTL {V. €) Io-
KPbITUSL,

- JONYCTHMble VDOBHH 3ByKesoro 1asicuus (1B) na
CPeAHEreOMETPHYECKHX YACTOTAX CKTABHLIX loAoC (1pe-
e NbHbH CHEKTP):

- 3Ha'1eHHA IOWAXK (M ) ¥ KO IHMEHTa 3BYKOIIO-
[JIOILEHUS TIOBEPYHOCTEH DOMEIRERME G aKyCTHUCCKOH
s26paboTxu:

- YaCTOTHLIC XaPakTePEK TR KuaPdriurenTa 3ByKO-
MOLIOLIEHHS MATePHABOS. TPEeLraraeMhiX 115 aKyCTude-
:KOil 06padoTER:




Mpukiaguzs dezuHa

- KOAWYECTBO QUKIOB pacuyeTa,

Br160p 3By KONOIJIOIAIOLIMX MATEPHAJIOB JeTA€TCA HA
OCHOBaHUU CPaBHEHUS CIIEKTPOB JeHCTBYIONEro MyMa U
Tpebyemoro cHuxeHus myma. M3 yuciaa 1oCTYNHBIX 3BY-
KOTIOI/IOIIAIOIIHX MATEPUAJIOB BHIGHPAIOTCS T€, Y KOTOPBIX
MAaKCMMYM CICKTPaJbHOM XapaKTePUCTHKH K0dGbduiu-
€HTa 3BYKOIIOIVIOI¢HUA COBIIaJAA€T C JIOKAJbHBIM MaKCH-
MYMOM TpeGyeMOoro CHUMeHUS 1wyMa (puc. 2, a).
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Puc. 1. AnroputM pacyeTta ONTUManbHOro 3BYKOMNOrNOWANe-
LLero NOKPLITUA MPY MHOFOTOHA/bHOM LyMe

CHUKEHIR CTOUMOCTH
NOKpRITUS

FugFaa

Ha puc. 2, 6 npuseseHsl caeAyoIHe 0603HAYECHUS
MarepuaJos [4, 5]:

- Mar 1 — ymutwr ITA /O, MuHepaoBaTHBIE AKYCTIYe-
K}e OTAe/JOUHBIE, MOKPHITH KPAcKoi Ha OCloBe HNOJTUBH-
HMJAANETaTHOM dMYIbCHM ¢ GebIM IUTMEHOTM, JIALCBAS
NOBEPXHOCTb nepdopHUpoBaHa KPYIILIMH OTBEPCTUSIMH
AHaMETPOM 4 MM ¢ IIarom 14 MM U riy6HHOM 5 MM, Da3MeD
500x500 mum;

- Mar 2 — nautw ITA/C MuHepanoBaTHE e aKycTHYE-
CKHe CTAHJAPTHHIE, TOKPHITH 6es0l Kpackoii ¢ HAGpPHI3-
rom noa Mmpamop, 500x500 mM;

- Mar 3 — MaTbl 43 CynepPTOHKOTO CTEKJIOBOJIOKHA, 060-
Jo4Ka u3 crexnaorkanu CCTO-6;

- Mat 4 — MeTanauveckull nuct, nedopalus B <max-
maT» 46%, numetp 6 MM, paamep 500x1000 mM.
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Puc. 2. 3aBUCHMOCTH TPeByeMOoroc CHUXKEHHR 3BYKOBOIO aB-
nenusi Alrpeg,; (@) M Ko3chcbUUMeHTa 3BYKONOINIOWEHHS MaTe-
puanos ot YacroTbi (6)

Pacuet TpebyeMoro cHMXeHUs 3ByKOBOTO JlaBJIeHUA B
KaxX /101 OKTaBHOM noJoce fenaeTcs o Gpopmye

AL pps; =L, "Luom ’ @)

rae L, - paccuuTannbif ypoOBEHb 3BYKOBOTO AABJIEHHS B
OKTaBHOM nonoce, 1B

pC (IﬂPi +1na )
B,

L, =20lg , 6)

e p - IIOTHOCTH Bo3Ayxa (1,205 kr/m* ); C — cKOpOCTh
3ByKa (344 M/c); I - MHTEHCHBHOCTD IPAMOTO 3BYKA,
Br/m?; Lo - nzHTeHCHBHOCTL nuddysHoro (paccesHHo-
To) 3ByKa, Br/™M*,

P, - snauenue 38yKOBOTO AaBlEHUS IOPOra CABINIHMO-
cru € 2.107° H/au?) :
ctu(2-107 H/m*),

2 W,
iE mi = (7)

L 4“ 1 (X0 "‘Xm )2 +(y" _'ym )2 +(Z() _Zm

rie m — KOJMYCCTBO MCTOMHMKOB IIyMa B IIOMEIICHWH;
W, - 3ByKOBasi MOUIHOCTb MCTOYHHKA B 3allaHHO# OK-

TaBHO# rosoce, BT; X, ¥, 2, - KOOPAMHATH PacYcTHOH
TOYKY, M; X, ¥ » Z, - KOOPAUHATH HCTOYHUKA WIyMa, M,

4(1_a;)iwm
Lo = T , ®
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rie o - CpeaHHI K03GPUIMEHT 3BYKONOIJIOILEHU O aKy-
cTuveckoit 06paboTky; S — cyMMapHas ILIOMIAAb 3BYKOIOM
IJIOMAOIUX TIOBEPXHOCTE 110 AKyCTUYecKol 06paboTku.

Tenepanus cryyalHBIX 3HAYeHNH TJIOMAAM 3BYKOIIO-
IJIONIRIONIMK TIOKPBITHH A€JIacTCsA O OCTATOMHOMY NpPUH-
uuny. Jomyctum, st o0JAMUOBKH [OMeLleHHsT BBIGpa-
HH TpU Marepuana. Ilnomazs mepBoro reHepupyercs s
npegenax 0.. S;,;. Ilnomans ocTagbHEIX reHepUPyeTCs
MOC/IeAOBATENLHO B IIpefes1ax ocTaniteiica (He 3aHATOMN)
nnomaznu (puc. 3, Mathcad [10]).

S1 = round(rnd(Sgomn)
== round(rnd(Spon-S1a).
S3, = round(rnd(Sp01-S1,-S24)

©)

TakuM o6pa3oM, /st pacdeTa M OLEHKU CTOUMOCTH
IIOKPBITHUSE, COCTOSIIIICTO K3 TpeX MaTCpHAJIOB, BbIpaxeHue
(3) npeoGpasyerca B Bpipaxenne (10):

Ciround(rnd(Sson))+Caround(rnd(S;0n-
(10)
-S1,)+Caround(rnd(Spon-S1a-824)) <Fy0) s

rae C;;C,;C, - COOTBETCTBEHHO, 3HAYECHUS YAEABHOI cTO-
MMOCTH MaTepPHaJIoB.

Ha puc. 3 mokasana reHepana caydYallHbIX 3HAYEHUH
ILTOIA/IH NOKpeITHi B cpeae Mathcad.

Puc. 3. CnyuaiiHble 3HaueHus naowagH (S)
OT LWKNA BLIMHCNEHWIA N

Pe3yibTaTOM OITHMU3A LMY $IBJIAIOTCS 3HAYCHUS ILIO-
H[af1 3BYKOIOLIOMAIOUHNX HOKPLITHH MOMeIIeH U, OTBe-
YAONIMX TOCTABJIeHHOM LIE/TH,

3. OneHka PE3YIbTaTOB ONITHMHIAIHH

B xauecTBe npuMepa ObIJI0 B3ATO IPOU3BOACTBEHHOE
nomemenue ¢ pazmepaMu 20x15x3M. Koopaunater (M)
HCTOYHHMKA HIyMa B IPSMOYTOJHHOU CHCTEME KOOPIW-
Hat (x;y; 2z): 10; 1; 1. Koopaunatsr (M) pacueTHOH TOUKU:
15:10;1,8. [Lnowuans ABepeit cocTaBuaa 8 M2, okoH — 64 m?

B kauectse Ma'repua.vwa 3Byxonorﬂomammnx H(.)Kpbl-
Tui 66174 Betbpanp: mwiantel ITA/O (Matepuan 1, cM. 0.3
M puc. 2 Hacrosawmel crarbn), wauTer IIA/C (MaTepuan
2) ¥ MaTH W3 CYNEPTOHKOTO CTEKJOBOJNOKHA (MarTe-
puan 3). YnessHasi CTOMMOCTh MAaTePHAJIOB C yUETOM
KDEHeXHbIX 2JIEMEHTOB cocTaBuJga: 10; 12; 5 y.e./M?
COOTBETCTBEHHO. JIONYyCTHMAasd CTOMMOCTD IIOKDLITUS —
1000 y. e.

Ha puc. 4 npusemeHsl HCXOAHBE HAHHBIE KOMIIBIO-
TepHOIl NporpaMMbl ONTHMU3ALUH 3BYKONOIIOUAIOIIUX
nokpetruit (cpeaa Mathcad): yacToTHbIe xapakTepHCTHKH
MmaTepHasoe noMeieHus (tabanua KF), ciextp uctounun
Ka myma (3M), u npenensuniii coexrp (IIC).

Ha puc. 5 npencraBied 3aKOH PaclpegeseHHus] Cay-
YaiHOM BeJIMUUHBI CTOMMOCTH ONTHMAJIBHOIO NOKPBITUH
AOMelLIeHUsl YKa3aHHBIMH MaTepHa aMH, MOJYJYeHHbIH B
peaysibrare cTa BeiducaeHuit. KosuyecTBo {HKIIOB B KaX-

ZIOM BBIYUCHEHHUM cocTaBuio 10°.

Koadhuupment 38YKONOTNOLIEHAR MATEPHANDE
Ha wacrorax B3, 8000 Iy

{ “Maraobsexsy 63 125 250 300 1000 2006 4000 8000
“Mar 1* 002 003 017 068 058 036 045 02

“Mar. 2" 008 07 032 058 085 0% 045 02

F "Mar, 3* 002 005 021 046 ©S1 096 029 023
*Ioepe? 022 0.18 D11 019 D3P 095 036 032

*Opns® 042 035 025 0.8 012 ‘0067 asd any

"on" 002 002 002 003 003 004 004 DD4
*Honomp. wecn orer® 002 002 005 006 008 008 005 004

3myropas MoUTs (BY) HCTOUNMKS Ha NacTaTax
83..B00G Ty

63 125 58 200 0 2000 4000 2000
3M = 3
i

6 6
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Ronycrameit yposenss (3B 38ykosoro
AaBsenua Ha vactorax 63,8000 My
{(Ppapensuud cRextp)
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Puc. 4. UcxogHble faHHbie KOMMbIOTEPHOW NPOrpaMMbi
(Mathcad)
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Puc. 5. 3asucumocTb n10THOCTH BepoaTHOCTH f(x)
OT CTOUMO-CTH NoKpLITHR C

B peaynbTaTe npoJesaHHBIX BRYMCAEHHH OblI TO-
CTPOEH WHTEPBAIBHBI /I BADUAIIMOHHB M PA,1 ¢ MHHUMAJTh-
HBEIM 3HauenveM BHIGOpPKHM 536 y. €. M MaKCHMaabHBIM
- 682 y. ¢. MaTeMaTuyeckoe oxu1aHHe pagHo 607,824 y. e.
a cpexsee KBajpatrHdeckoe oTKiavHenue - 36,097 ye C
AOMOINbI0 KpUTepus [IHpcona Obila noITsepkaeHa -




Mp@oEs dasuss

HOTE3a 0 HOPMAJILHOM 3aK0He paclpelle/ieHus cydaiinol
BeJIMYMHBLl CTOUMOCTH IOKPBITHS [JIsi YPOBHS 3HAYMMO-
ctu 0,02 1 uncna creneHei cBOBOMHI 5.

Ha puc. 6 nokasana tabsuia — pe3ysbTaT ONTHMU3a-
LIUH pacyeTa COCTABHOTO 3BY KONOIJIONIAIOIETO oK PEITHS,
COOTBETCTBYIOIICTO MHHHUMaJIbHOMY 3HaUeHHI0 BHIOODKH.
B ctpokax 0...2 yka3aHBI MATEPHAIbl ¥ COOTBETCTBY IONIHE
3HayeHUs NJOLIaLK IIOKPHITHS, B CTPOKE 3 — CTOMMOCTS
DOKPHITHA, B CTPOKax 4..11 ~ 3HaueHUs 3ByKOBOTO AaBJe-
HUA HA CTAHAAPTHBIX CPEJHEreOMETPHYECKHX YACTOTaX
OKTaBHBIX T10JIOC.
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Puc. 6. Peaynsrar ontuMusaumn (npumep, Mathcad)

TosnyueHHBlE JaHHBIE [O3BOASIOT YOEAUTBCS B 3aK0-
HOMEDHOCTH ZOCTHXEHUS ONTHMATILHOIC Pe3ysbTarTa U B
3G dERTUBHOCTH NPeJIOKEHHOTO AITOPUTMA.

6. BeiBosp1

Hapsny ¢ paccMOTpDeHHBIMM METOZaMM CTajia ove-
BUAHOU HeoOXOAMMOCTBh Pa3paboTKKM HOBOM METONMKY,
aNTOpHTMa U KOMIBIOTEDHOH NPOTPaMMBI DAacyera 3BY-
KOIOIIOMIAIONEr0 NOKPHITHS NOMEIEeHWA TIPH MHOTOTO-
HaJIbHOM LIyMe.

Hayunasn mosusna 3aknodaeTcs B PEUIEHHH OITH-
MHM3AI{HOHHON 3aJa4¥ Ha OCHOBe IeHEPAllNM CyYaiHBIX
3HAYEHUH MJIOHIaAH, OTBOAMMEIX [10/] PA3HBIE MATEPHAJIBI
C MoCeAyIOMUM BEI6OPOM ONITMMAJbHOTO BapHaHTa mo-
KPBITHSI.

Ilpaxmuuecxasn snauumocmsy 3aKJI0MAETCA B BO3MOX-
HOCTH AOCTHMIX€HHS CYIIeCTBEHHOTO 3KOHOMHUY€ECKOTO 3~
dexra npu akycTuyeckoi 06paboTke IPOUIBONCTBEHHBIX
IOMEIeHUH CO CJOXHBIM CIEKTPOM IIYMa, 4 TakKke B
YAYYIIeHU M YCIAOBUH TPY/a.
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