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Ieab padorbl: CHMKEHHE IIIyMa IpU pad0Te BE3AEXOIHON MAaIlIMHBI,
OCHAILIEHHOM POTOPHO-BUHTOBBLIM JBHKUTEIIEM IIPU ABUKEHUH I10 JIbIY

Havuyuas HoBU3HA:

1. Maremarnyeckass MOJI€NIb B3aUMOJIEHUCTBHUS  POTOPHO-BUHTOBOIO
JIBWKUTEIISL CO JIBAOM, OTJIWYAOIIASICS TEM, YTO B KA4€CTBE BBIXOJHOTO
nmapameTpa NPUHAMAJIACh HE  TITOBO-CKOPOCTHBIE, A [IYMOBBIE
XapaKTEPUCTUKU JIBHXKUTENS, pPaOOTaIOMIEro B Pa3JWYHBIX YCJIOBHUIX
SKCILTyaTal1H.

2. Meroauka BbIOOpa palMOHAIBHBIX MApPaMETPOB POTOPHO-BUHTOBOTO
ABWOKUTEIS, 00ECIICUHBAIONIYIO 33IaHHBIA YPOBEHb IIIyMa BE3JI€XOJIHOIO
TPAHCIIOPTHOIO  CPEACTBA, OTIAYAKOLIAACA [PUMEHEHUEM  MOJEIHU
OINPEACIICHUS PAMOHAJBHBIX TEXHUKO-3KOHOMUYECKUX B3aUMOCBI3EU
MEXY aKyCTUYECKUM U TATOBO-CKOPOCTHBIMU ITapaMeTpaMu JBUKUTEIIS.

3. Bmnepssie [IOJIYYEHHBIC pE3yJIbTAThI SKCIIEPUMEHTAIIBHBIX
UCCJICIOBAHUN IIyMa pPOTPHO-BUHTOBOTO JABWIKUTEIS, BKIIOYAKOIINE
omnpeAciCHUEe BKJIaJa HCTOYHUKOB aKyCTUUECKOW DJHEPruu B oOlIee
3BYKOBOE I10JIE



Pa3padoTaHHOCTH TEMBI

B Coserckom Corose ObLI0 BE OpraHU3aIlin, CTPOUBIITHE POTOPHO-
BUHTOBBIE MAllIMHBI HA MOCTOSTHHOM 0CHOBE — 31JI coBMecTHO ¢ KneBckum
aTOOPOKHBIM UHCTUTYTOM M0J pykoBoacTBOM H.C.Areiikuna u H.®.
Komaphoro.

1 ['OpbKOBCKOTO MOJIUTEXHUYECKOTO MHCTUTYTA IO/ PYKOBOJICTBOM

A.®. Huxomnaesa u A.I1. Kynsmmosa

ITocne pacniaga CCCP nanHast TexHUKa Ha NpoTsbkeHud 30 et He
BBIITyCKajach. B HacTosIee Bpemsi HHTEpeC K MallliHaM C POTOPHO-
BUHTOBBIM ABMKeTeNIeM Bo300OHOBWICA U1 HI'TY BbImycKaThCst MalTMHbBI
Takoro tTuna kak: 3BM 2901, moctpoeHHast noa pykoBoacTBOM A.A.
Anukuna, Y.III. Baxugosa u B.A. [Ilankuna.

BrinmyckaroTcs ¥ ONBITHBIE 00pa3Ibl TEXHUKH, U3T0aBIMBAaEMbIE B paMKax
dbenepanbHBIX IIEIEBBIX MTPOrpamMM Mo pykoBoAcTBOM A.A. KorrypruHoit u
FO.U. Mornesa, a takxe A.A. Kypkuna u B.C. Makaposa. Benyrcs
coBMecTHBIE paboTel ¢ MBTY M. baymana (B.B. bensikos u K.E. bskos)
M0 YCTAHOBKE POTOPHO-BUHTOBOTO JIBMXKUTEINS HA TITYOOKOBOJHBIE
TpaHCHOPTHBIE cpeacTBa. B HacTos1ee BpeMst BeayTcst pabOThI 1O
CO3[IaHUI0 YHUBEPCAIBHOIO CIIACaTEIbHOTO CPEACTBA , IPEIHA3ZHAYEHHOTO
1U1s1 paOOThI B apKTUYECKON 30HE KaK OT€YECTBEHHBIMU, TaK U
HOPBEXKCKUMU YUYEHBIMU.




Pa3pabdoTaHHOCTH TEMBI

AKycTHYeCKHH aHATH3 padoThl AKycTHYeCKHH aHA/IH3 reHepanHu
CHeNHATLHON TOPO:RHOH H mIyMa OT CHJI TPeHHA

CTPOHTEJLHOI“JI TEXHHKH
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AHAJIHU3 YCJIOBHM IKCILUIYaTAllMU Be31eX0HbIX
MAIIUH ¢ TOYKHU 3PEHUA IFeHepaluy mymMa
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BiausiHue ABUrare/isi, TPAaHCMMCCUHU U IBHKUTEJIS HA
YPOBEHb 00111ero mymMa B KaOuHe
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PacuyeTHbIe CXEeMBbI 110 ONPeaeICHHUIO
3BYKOBOI'0 IOJISI, TCHEPUPYEMOI0
MAIIMHOM EeJTUKOM

1 2 3 435 6
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1 — xaOuHa; 2 — 0a30BBIC UJIUHPHI IBUKUTEIS; 3 — TPAHCMUCCHS;

4 - nBUTaresib; 5 — BBIYCKHAsI CUCTEMA ABUTATENs; 6- HECYIIUN KOPITYC;

A — TOUKa U3MEPEHUA NTApaMETPOB ymMa; [[- HarpaBiIeHUE pacnpOCTPAHEHUS 3ByKA OT
nBUTarens, T- HapaBlIeHUE PACIPOCTPAHEHUS 3ByKa OT TPAaHCMUCCUU, B- HanpaBieHue
pacrpoCTpaHeHus 3ByKa OT CUCTEMbI BBIITyCKa OTpa0OTaBIIKMX ra3oB; P- HanpaBiieHue
pacupoOCTpaHECHUS 3ByKa OT JIBUKUTEIIA.



Iloka3zareid 3ByKOU30JISILUY KAOMH
CYIIECTBYIOLIIEH BE31eX0HOU TEXHUKHU
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3BYKOBad MOIHOCTB ABIKMTENd, Ab

110

120

1-nn51 caydast pacroio>KeHHsI IBUTATeNsl BHE
KaOWHBI U TPUMEHEHUSI MEXaHUYECKOU
TPAHCMHUCCHH;

2- U1 CITydasi pacloJIOKEeHUs IBUTATEIST BHE
KaOWHBI U IPUMEHEHUS TUAPABINIECCKOM
TPAHCMHUCCHH;

3- 1711 citydasi pacTioIOKEHUS JBUTATEIS
BHYTPH KaOMHBI U TPUMEHEHHSI MEXaHUIECKOM
TPAaHCMHUCCUU



3agauu uccJaea0BaHusd

1. PazpaboTaTh MareMaTuyecKyl MOJENIb TeHEPUPOBAHUS aKyCTUUECKOTO
U3JIy4EHUs, HA OCHOBE IKCIIEPUMEHTAIBHO MOTYYECHHBIX 3aBUCUMOCTEH U
k03¢ (PUIIUEHTOB.
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2. OHpGI[CJII/ITB BKJIaJl UICTOYHHUKOB IITyMa MallllH, OCHAIIIEHHBIX POTOPHO-
BHUHTOBBIM JIBUKUTCIICM B 061]_[66 3BYKOBOC IIOJIC.

3. [IpennoxuTh METOMKY BIOOpA pallMOHAIBHBIX TAPAMETPOB POTOPHO-
BUHTOBOTO JBHXKUTENS, 00€CIICUMBAIONIYIO 3aIaHHBIA YPOBEHb ITymMa
T€HEPUPYEMOTO JIBUKECHUEM BE3/IEXOTHOTO TPAHCIIOPTHOTO CPEJICTBA,
OCHAIIEHHOTO POTOPHO-BUHTOBBIM JIBUKUTEIIEM T10 JIBAY.
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4, BBIMOJIHATE NPOBEPKY MOJTYUYEHHBIX SKCIIEPUMEHTAILHBIX JIAHHBIX HA

BOCIIPONU3BOAUMOCTD U aICKBATHOCTD.

S. Pa3paboTarh NpakTUYECKUE PEKOMEHIAIMHU 110 CHUKEHUIO IIyMa
BE3JIEXO/IHBIX MAIIWH, OCHAIIEHHBIX POTOPHO-BUHTOBBIM JBHKUTEIIEM MPHU
JTBUKEHHHU TI0 JIb]TY.



JKCIEPUMEHTAJTbHBbIE MCCJIET0BAHUSA
reHepanum myMa OT BHeJAPeHHe
BUHTOBOH JIONIACTH B JIC/
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M3meHeHWe ypoBHA

JKCIEePUMMEHTAJbHbIE UCCJIET0BAHUS
reHepanyy IMyMa OT TPEeHHUsI IBHKHTEJIsI
110 JIbJAY
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Hzmenenie ypoeHa
3BYKOBOTO HasleHud, dB

JKCIEePUMMEHTAJbHbIE UCCJIET0BAHUS
reHepalMu ymMa ot aedopmManuu

0a30BOI0 NWJIMHAPA
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‘Yposens 3BykoBoro jgasienus L, dB
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JKCIEePHMMEHTAJIbHbIE UCCJIEI0BaAHUS

reHepalyy IMyMa [MPU HATYPHOM
HUCCJIeA0BAHUU 0a30BOI0 HUJIMHAPA
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N3MeHeHne reHepan 3By KOBbIX KOJIe0aHU A
0230BbIMM HMJIMHAPAMU HANIOJHEHHBIMHU U
HEHAINOJHEeHHbIe INYMOU30JAIHOHHBIM MaTepuajoM
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IIpenyiokeHHAsE MEeTOAMKA BHIOOPA PAIIMOHAJIbHBIX
ImapaMeTpoB MAIIMH ¢ POTOPHO-BUHTOBbIM
NBUKUTEIEM

BXOJAHbIE YCTAHOBKA J0NMYCTHMBIX
NaHHbIE napamMeTpoB YMa, FeHEPHPYEMOT0
POTODHO-BHHTOBbLIM IBH/KHTEJIEM
ITAPAMETPBI o i—
MALIMHbI
CROPOCTE JIBHACHHA é /
JAMAc CHILI THI'H % :
KOMITAHOBOYHAA CXEMA ;g’ !

H3MEHEeHHEe BXOAHBIX ¢
napaMeTrpoB MallHHbI Dacaer

TAKHX KaK l..'h:i.,!r!LJL:'I'I- JBHAHCHHA H
e —— OCHOBHBIX TIAPAMETPOB MALIHHBI KAK MACCA MALIHHHI,
JUTHHA M THaMeTp 6a30BOr0 WHIHHAPA, BRCOTA H VIO
HABMEKH BHHTOBOMH JonacTH, ef gopma

VCNOBHA
HE BEINMOTHAKITCA

Ilrﬁ IHL‘th'EI COOTBCTCTEH
Fﬂ'il’ﬂ'l(‘&ﬂ'ﬂlll‘ll."l't? JBHERWTCIH
JONYCTHMOMY VPOBHK LIYM3E
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NVCNOBHA
BLITIONHAKTCA

—_— OKOHYAHHE pacuéra




BinsiHMe ypoOBHS IIyMAa OT IapaMeTPOB
POTOPHO-BUHTOBOIO JIBHKUTEJIS
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1 — pist MmamuHbI Maccoi 0,5T;
2- 1Jisl MAIIMHBI MACCoii 2,5 T;
3 — 1JIst MAIIMHBI MACCOM 5T
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OnpeaejeHue U3MECHEHUSA MMAPAMETPOB
3BYKOBOI'0 U3JIYYCHHUSA OT BEJIUYMHDI
nporuda 0a30Boro NUJINHIAPA
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IpupameHHe YPOBHA MIyMa , nb/kr
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I1yOMHAa BHeApPeHU BUHTOBOU JIMHUM B
JIEM
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CymMMapHoe U3MeHeHHe mapaMeTpoB
3BYKOBOI'0 M3JIY4YEeHUS

IIPU TEMIIEPATYPE JIBJIA IIPU TEMIIEPATYPE JIBIA IIPU TEMIIEPATYPE JIBJIA
0C -15C -30 C

ePELaE®

CrpykTypa ryma, reHeprMpyeMoro poTOPHO-BUHTOBBIM ABHKHUTEIeM IIPH IBUKEHUH
Be3/1eX0IHO MAIIMHBI 110 JIbAY:
1 - myM reHepupyemMblii BHeIpeHHeM BUHTOBOM JIONACTH B JIEN;
2- IyM, reHepupyeMblii 1eopMmanmeid 6a30Boro HUJIMH/APA;
3 -1IyM reHepUpyeMblii TPeHHEM H U3HOCOM MOBEPXHOCTH JIb/Ia B KOHTAKTE C POTOPAMHU.




IpeniokeHus M0 U3MEHEHUN KOHCTPYKIIUHA
MAIIUHBI C POTOPHO-BUHTOBBIM IBHKUTEJICM,
o0ecneyuBAKIIUNA MUHUMAJIBHbIA YPOBEHb

reHepanuy 3ByKOBOI0 U3J1y4YeHUA

, JBa KOPOTKHX 0a30BbIX OUIHHOPpA, BMECTO
OOHOTO IJIHHHOIO

TlepBslii 3aX0QHOI BUTOK BHHTOBOH
JIOTIACTH HMeeT IIePeMeHHYI0 BBICOTY I10
BCell ITHHe mara, oGecnednBaroeit
IIOCTOSIHHYI0 PaBHOMEPHYI0 GOKOBYIO
Harpy3Ky Ha poTop

Baz0BbIil HWIHHAP BHYTPHU 3aMOIHEH
ITyMOU3OIALIMOHHBIM MaTepHaNIoOM

Baz0BBlii HITHHIP HMEeT YBeTHYeHHYH0
TOJIIHHY CTEHKH, 06eCTeYHBaIOIIYIO
OTCYTCTBHE AeopMaruii CMATHA

Kaxnslii poTOp HMeeT BHYTPH MeXaHH3M
OanaHCHPOBKU

Kaskziast TonacTh BEIMONHEHA LEHKOBOI (Ge3
BHYTPEHHHX IIKCTOT)




PE3YJIBTATDBI PEAJIUZAIIUUA ITPEUVIOKEHHDBIX
M3MEHEHUU KOHCTPYKIIUU IBUKUTEJIA

HaumenoBanue
H3MEHEHH

3a cuéT yero mpoucxoaAT
U3MeHeHUsl

Biausinue HA TATOBO-
CKOpPOCTHBIC MapaMeTpPbI
ABUKHUTEIA

Meponpusitusi 1ist
odecrieueHHs 3aJaHHBIX
TATOBO-CKOPOCTHBIX
XapaKTePUCTHK
JABUKUTEJIS

BrIBOBI

N3menenust KOHCTPYKIIUH, ITOBBIINAKIINE TATOBO-CKOPOCTHBIC XaPAKTECPUCTUKH ABUKUTEIA

YBenuueHue 1uamerpa
0a30BOro MIJIUHAPA

[ToBblmaercs KECTKOCTh
KOHCTPYKLMH. Y MEHBIIAETCS
4acToTa BpalleHUS.
YMEHBIIAETCsl CKOPOCTh
BHE/IPEHHUS] BUHTOBOM JIOMIACTH B

nén

VYBenuuuBaercs Macca
poTOpa U MaIIUHEL B LICIIOM.

[Tpumenenue Gonee 1Oporux
MaTepHaJioB, UMEFOIINX
OOJBIIYIO0 IPOYHOCTH MPH

MeEHBIIIEH Macce

Or PAHUYCHUA Fa6apI/ITHI)I€
pasMEpbl MallIMHBI U

CTOMMOCTB U3T'OTOBJICHUA

3aMeHa CBapHOU
JIONACTH Ha LENbHYIO

YMeHbIIaeTcs MI0Iaab
MOTMEPEYHOr0 CEUCHHSI U CHJIa
BHEJIPEHVsI BAHTOBOM JIONACTH B
nén

Bo3moxxHO YBCIIMYUCHU A
9KCHCHTPUCUTETA N MACCHI
poTopa U MalliIMHLBIL B LIEJIOM

[Ipumenenue Ooiee TOporux
MaTepuasoB, HMEIOIIIX
OOJBIIYIO POYHOCTH TIPH
MEHBIIIEH Macce,
HCITOJIb30BaHNE MEXaHHU3Ma
0aJlaHCUPOBKHU POTOpA

CTOMMOCTh M3TrOTOBJICHHS

HN3menenust KOHCTPYKIIUU, HC MCHAIOIINE TATOBO-CKOPOCTHBIC XaPAKTCPUCTUKHU ABUKUTEC/IA

[IpuMeHnenue cucteMbl
0aJaHCUPOBKH pOTOpa

CHmkxeHne BUOPaIMOHHBIX
Harpy3oK

YBenndyeHue Macchl MaIIlHBI
U poTopa

[Ipumenenue 6oree TOpOrux
MaTepuajoB, HMEIOIIIX
OOJIBIIYIO IPOYHOCTH MPHU
MEHBIIIEH Macce

CTOMMOCTD M3TOTOBJICHUS U
yBEIINYEHNE
HPOAOJDKUTEIEHOCTH
TEXHUYECKOr0
00CITy’)KHUBaHHUS

3arnoiHeHne poropa
IYMOU3O0JIALIMOHHBIMU

MaTepualamMu

YMeHbIICHNUE IUIOIA U
M3JIy4arolled ITOBEPXHOCTU

VBenuueHre Macchl MaliuHbI
U poTopa

[Ipumenenue Gonee TOporux
MaTepHaioB, UMEFOIINX
OOJBIIYIO0 IPOYHOCTH MPH

MeEHBIIIEH Macce

CTOuMOCTb U3TOTOBJICHUS U
YBEJIMUYEHUE
MPOIOJKUTENIBHOCTH
TEXHUYECKOTO

00CITy)KUBaHHUS




IToBbIIEHNE TOYHOCTH
W3TOTOBJIEHUS U COOPKH
0a30BOTO IUJIMH]IPA U

JIormacTtu

YMeHbIIAeTCsl pa3pyLiaeMblil
00BEM J1b/1a 3a CUérT
YMEHBIIIEHUST OTKIIOHEHUH

1ara BUHTOBOU JIONACTHU

He npusoaur x
YMEHBILEHUIO TITH U

CKOPOCTH

[Ipumenenue 6o1ee TOUHOTO
000pyI0BaHus I COOPKH,
YCIIOKHEHHE TEXHOJIOTHU

CTOUMOCTE W3TOTOBJIEHUSI

HN3meHenus KOHCTPYKIHUH, YXYAIIAOIHUEC TATOBO-CKOPOCTHLIC XaPAKTCPUCTUKHU ABUKUTECIIA

VY MeHbllIeHUE TUIUHBI

0a30BOT0 MUIUHAPA

VYBennueHue >kECTKOCTH
KOHCTPYKIIHH

VBennuenue
MIOTPY>KEHUS JIONACTH B
JIEN, YMEHBIIIEHHE
TATOBOT'O YCHIIUS

VYBeNnuueHrne KOINIeCTBa 0a30BBIX

MUJINHAPOB

VBennueHne CTOMMOCTH
HM3rOTOBJICHUS U
TEXHUYECKOIO
00CITy’)KHUBaHHS 32 CUET

H606X0,Z[I/IMOCTI/I MIPUMCHCHU A

YBenuueHue yria HaBUBKU

BUHTOBOM JIONACTH

VYMeHblIEHNE YaCTOTHI
BpallleHus: 6a30BOTo
ATUHIPA

‘VMeHbIIeHHE Yncia
JIOTIacTeM,
HaXOAAIIUXCS B
KOHTAKT€ C OTIOPHOM
TOBEPXHOCTH,
YBEIIMUCHUE TITyOUHBI
MOTPYKEHU JIOTIAaCTH B
nén

VBenumueHne KOIM4YecTBa 3aX0/I0B

BHHTOBOM JIONACTH

JIOTIOJTHUTEIIBHBIX MTPUBOJIOB.
VMeHbIIeHUs 001aCTH
IPUMEHEHMSI MaIlTHEI B
CIIELICTBUE HEBO3MOXXHOCTH
JBYOKEHMS FUTH 10 CHETY WITH

I10 BOAC

[IpumeHeHnEe IEPBOro BUTKA
JIOTIaCTH PaBHOMEPHO
YBEMTUYHUBAIOIIETO TITyOHHY
BHEIPEHUS Ha MPOTHKEHUU

BCCIro BUTKa

YMeHbIIeHNEe BUOPATMOHHOM

Harpy>X€HHOCTH MalllMHbI

VMeHbIICHHTE
IIOIIA X KOHTAKTa
IIePBOT'0 BUTKA CO
JIBJIOM

VBennueHne KoIIM4uecTBa 0a30BBIX
IIHITAHIPOB HIIH JIOTIACTEH

VBennueHne CTOMMOCTH
HM3rOTOBJICHUS U
TEXHUYECKOIO
00CITy’)KHUBaHHS 32 CUET
HEOOXOMMOCTH TTPUMEHEHHS
JIOTIOTHUTEIHHBIX TPHUBOJIOB
WK Y MeHbIlIeHus 00JacTH
MIPUMEHEHVS] MAIIHBI B
CIEACTBUE HEBO3MOKHOCTH
JIBUKEHUS WIIH TI0 CHETY WITU

II0 BOJC

VBenudyeHne TONIMHBI
CTeHKH 0a30BOTO IMIIMHIPA

YBennueHue >kECTKOCTH
KOHCTPYKIIHH

YBenmnueHne Maccul

POTOpa ¥ MaIIMHBI

[Ipumenenne 6onee TOPOrux

MaTepHajIOB, UMEIOLINX OOJIBIIYIO

MIPOYHOCTH MIPU MEHBIIEH Macce,
WCIIOJIb30BaHUE MEXaHU3Ma

CTOMMOCTH M3TOTOBJICHUS

OaJTaHCHPOBKH pOTOpA




BBIBOJIbI

1.Pa3paboTaHa MareMaTrh4ecKas MOJECIb B3aUMOJICHCTBUS POTOPHO-BUHTOBOTO
ABWKUTEIS C TIOBEPXHOCTHIO JIbJA, OTIMYAIOIIYIOCS TEM, YTO B KadyeCTBE
BBIXOJIHOTO MapaMeTpa IpHHUMAIach HE BEJIMYMHA CONPOTUBIICHUS ABUKECHUIO WUIIH
TATOBO-CKOPOCTHBIE IMapaMeTphl, a IIYMOBbIE€ XapaKTEPUCTUKU JIBHUKUTEIS,
padoTaroNMIero B pa3juUHbIX YCIOBUAX IKCILTyaTallH.

2.0mnpenenéH BKJIaJ MCTOYHHMKOB IITyMa MAalllMH, OCHAIIEHHBIX POTOPHO-BUHTOBBIM
JABWKUTEJIEM B 00III€€ 3BYKOBOE I0JIC B KaOMHE.

3.Pa3zpaboranbl TpeOOBaHHMS K POTOPHO-BUHTOBBIM JABMOKUTENSIM, KOTOPBIC
MO3BOJIAIOT pa3pabaThiBaTh TPAHCIOPTHBIE CPEACTBA C YPOBHEM aKyCTHUYECKOTO
koM@opTa B KaOMHE yIOBICTBOPSIOIIMM BCEM CYIICCTBYIOIIUM HOPMaM.

4 IlpenyiokeHa METOIMKa BBIOOpA palldOHAJIBbHBIX ITapaMEeTPOB POTOPHO-BUHTOBOTO
JABMKUTENSA, 00€CIIEUNBAIOIIYIO 3aJaHHBIM YPOBEHb IlIyMa B KaOMHE BE3ACXOIHOTO
TPAHCIIOPTHOTO CPEACTBA, OTAUYAIOMIASCS MPUMEHEHHEM MOICSIN OIpEACICHMS
pallMOHANIBHBIX TEXHUKO-DPKOHOMHYECKHX B3aMMOCBS3EH MEXKAY aKyCTHUYECKUM U
TATOBO-CKOPOCTHBIMHU ITapaMeTpaMu JIBUKUTEIIA.

5.1TonydeHpl pe3yabTaThl SKCIEPUMEHTAIbHBIX MCCICIOBAaHUM IIIyMa POTPHO-
BUHTOBOIO  JIBMDKMTEJIS, BKIIOYAIOIIME ONpPEACICHUE BKJIaJla HCTOYHUKOB
aKyCTMYECKON HEPruM B 00I1I€e 3BYKOBOE M0JI€ KAOWHBI.

6.PexoMeHanMu 1O CHIOKEHMIO IIyMa B KaOWHE BE3JEXOJHBIX MaAIIUH,
OCHAIIIEHHBIX POTOPHO-BUHTOBBIM JBUKUTEIIEM.



