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BILIUB TUILY TOPOKHBOI'O IIOKPUTTS HA AKYCTAYHE 3ABPY/THEHHS
MMPUJIEIJINX 1O ABTOMOBIJIBHOI JOPOI'M TEPUTOPIN

Anomauisn

Berym. IIpob6memMa 0XopoHM HAaBKOJIUITHHOTO CEPEIOBHUINA € OJHOIO 13 HAMBAKIIUBIIINX MTUTAHb
y KOMIUIEKCi MOJAIbIIOr0 PO3BUTKY HAIIOTO CYCHiNbCTBA. Ii TOCTPOTAa 3POCTAE 3 KOKHUM POKOM.
TpaHCIOPTHO-OPOXKHIM KOMILJIEKC € MOTY)KHUM JDKEpesioM 3a0pyIHEHHS MPUPOAHOTO CEPeOBHUILA.
OcHoBHA YacTWHA 3a0pyAHCHHS TOBITPS IIKIVIMBHMH PEUYOBHHAMH TPHITANIa€ caMe Ha BUKHII Bif
aBTOMOOUTEHOTO TpaHCIOPTy. BogaHoUac i3 3a0pyAHEHHSIM IIOBITPS IIyM CTaB HE MEHII MOITHPEHUM
HACIIIIKOM TEXHIYHOTO MpOrpecy i1 PO3BUTKY TpPaHCHOpPTy. ICHylowa B JaHMH yac TEHIACHLIA M0
301IBLICHHS] BAHTAXKOITIAHOMHOCTI TPAHCIIOPTHUX 3ac00iB Ta IHTEHCUBHOCTI PyXy BH3HA4Ya€ 3pOCTaHHA
TPAHCIIOPTHOTO ITyMy B 30HI BIUIMBY aBTOMOO1IRHOI Aopord. BapTo 3a3HAa4YuTH, IO AOPOXKHIA IITyM
BXOJHTH Y TPIiKy €KOJIOTTYHMX YMHHHUKIB, SIKi MACOBO MOTIPIIYIOTh CTaH 340POB S JIIOJCTBA.

Merta. Matepia OKpUTTS i HOro BIaCTHBOCTI 0arato B YOMYy BH3HAUYAIOTh IIyM, IO BUHHKAE
IIpU B3a€EMOJIii aBTOMOOIUITLHOTO KoJieca 3 JOPOXKHIM TOKPHTTAM. 3pOOJIEHO BHCHOBOK, IO IIIyM,
CTBOPIOBaHHWH TP pyci Kojleca, Moxe OyTH BUKOPUCTAHUI TaKOX B SIKOCTI HEMPSIMOTO TOKa3HUKA, 1110
XapaxkTepU3ye 34ilHi AKOCTiI JOPO)KHBOTO MOKPHUTTSI.

B crarti HaBeseHO, SIK TPOBOJMIUCH JOCHIJDKCHHS PIBHS IIYMOBHX XapaKTEPHCTHK
TPAHCIIOPTHUX TOTOKIB B 3aJIEXKHOCTI BiJ] THITy JOPOKHIX IMOKPHUTTIB. BOHM MO3BOJMIN BHU3HAYNUTH
LIYMO3JaTHI BJIACTUBOCTI JOPOKHBOTO MOKPHUTTSA B MpOIEC eKCIulyaTalii aBTOMOOUIBHHMX AOpir
3arajibHOr0 KOPUCTYBaHHS.

JlocmimKeHHsT TPOBOAWINCH, HA JOpOTax 3 JOPOKHIMH TOKPUTTSAMHU, SIKI HaHOUTBII
MOLIMpEeH] Ha TepuTopii YKpaiHu, a came: IneOeHOMacTHKOBUI acdanbToberon (LIMA — 10,
IIMA — 15, HIMA —20), miebeHeBOMacTUKOBUI achanbTo0eTOH Ha OiTyMi, MOAU(IKOBAHOMY
TToJTiMEpaMH, IIEMEHTOOETOH.

BucHoBKkH. 3a pe3ynbTaTaMu MPOBEJCHHUX JOCHIPKEHh BU3HAYEHO aKyCTHYHI XapaKTEePUCTUKU
TPaHCHOPTHOTO TOTOKY, IO MPOXOAWUTH MO PI3HUX THUMAX TOKPUTTS, 3pOONEHO MOPIBHAHHS IHX
rapamMeTpiB.

B mporeci pekoHCTPYKIIii iCHYIOUHX IOPIT MPH 3POCTaHHI TPAHCIOPTHUX IIOTOKIB, Y TOMY
guci | moOau3y KUTIOBOI TEPUTOPIi, MOXKHA PO3POOHUTH 3aX0H MIOAO PALiOHATBHOTO 3aCTOCYBAHHS
MaJIOIIYMHHUX JOPOXKHIX MOKPHUTTIiB. Lle m03BONMUTH OinbIl €peKTUBHO PETyIOBAaTH LIYMOBHUN PEXUM
TEPUTOPIH, PO3TAIIIOBAHNX B MEKaxX 30HU BIUIMBY aBTOMOOUTHHHX JOPIT IpH 3alPOBADKEHHI 3aX0IiB 3
OXOPOHHU JOBKIJIISL.

Knwuogi cnosa: piBeHb MIyMy, JOPOKHE TIOKPUTTS, TPAHCTIOPTHUN TOTIK, IHTEHCUBHICTB PYyXY.

Beryn

AKYCTUYHOMY BIUTUBY B3JOBXX aBTOMOOUTBHUX JOPIr NPUAUISAETHCS 3HayHa yBara cepen
(axiBLiB-eKOIOTIB JOPOKHBOI ramy3i VYkpaimm [1-3]. AmHamiz cTaHy OIyMOBOTO 3a0pyAHEHHS
MIPOBOJIMBCSI 3 BpaXyBaHHSAM MICIICBOCTI [4, 5], TOpsA 3 UMM OIiHIOBABCS 1 EKOHOMIYHUHN pidHUN 30UTOK
Bix mii myMmy Ha HaceneHHs [S]. Takok mpoaHali3oBaHO METOIHUKHU PO3PaXyHKY aKyCTUIHOTO BILTUBY
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aBTOMOOUILHUX JOpIr [3] Ta 3aX0u MIO/I0 3HIKEHHS IYMOBOTO HaBaHTaXXeHHs [4, 6, 9-11]. [loxiOHi
JOCITIIKEHHST BUKOHYBAJIHCH 1 €Bponeiichkumu (axiBipimu [7, 8].

OauuM 13 MajJOBUBYEHUX (PaKTOpIiB, IO BIUIMBAIOTh Ha PIBEHb IIYMOBUX XapaKTEPUCTHK
TPAHCIIOPTHUX MOTOKIB Ta aKYCTUYHE 3a0pYAHECHHS MPHWIETIUX JI0 aBTOMOOLIBHOT IOPOTH TEPUTOPIid, €
JOPOXKHSL CKNIazoBa. THI MOKPUTTS, HOro craH (HasBHOCTI JAedekTiB Ta aedopmaniil), reoMeTpHyHi
rapaMeTpy aBTOMOOUTBHOI JTOPOTH BIUIMBAIOTH HAa PIBEHh aKyCTHYHOTO 3a0pyAHEHHS Y MEXaxX 30HHU
BIUTMBY aBTOMOOITLHOI noporu. Parimre B YkpaiHi He TPOBOIMIMCH IMOAIOHI TOCITIIKEHHS.

Po3paxyHKku O4iKyBaHMX DIBHIB 3BYKy Ha TEPHUTOpii KUTIOBOi 3a0yZOBU BiJ TPaHCIOPTHHX
MIOTOKIB 3MiMCHIOBAIMCS y BiamoBimHocTi mo [12]. IlpoBexeHi MOCTIKEHHS PIBHA IITYMOBHX
XapaKTEPUCTHK TPAHCIIOPTHUX TIOTOKIB B 3aJICKHOCTI BiJl THITYy JOPOXKHIX TIOKPUTTIB O3BOJIFIIN
BH3HAYUTH IITyMO3JIaTHI BJIACTUBOCTI JOPOKHBOTO IOKPHUTTS B MPOIECi EKCILTyaTallii aBTOMOOLIEHUX
JIOPIT 3araJIbHOTO KOPUCTYBAHHS.

3a pe3yiabTaTaMH MPOBEACHUX JIOCHIDKEHh BU3HAYCHO aKyCTHUYHI  XapaKTEPHUCTUKU
TPAHCIIOPTHOTO TOTOKY, II0 IMPOXOAMTH IO PI3HUX THIAX MOKPUTTA (achaabTOOETOH, IIEMEHTOOCTOH,
IMA 20, IIIMA 10, TIMA To1110). 3p0o0JieHO IOPIBHSAHHS IIMX apaMETPiB.

B mpoueci pekoHCTpyKUil iCHYIOUMX AOPIr MPU 3pOCTaHHI TPAHCHOPTHUX IOTOKIiB, y TOMY
qUCHTi W TMOOJIN3Y JKUTIIOBOI TEPUTOPIi, MOKHA PO3POOHUTH 3aXOIH MO0 PAIliOHATBHOTO 3aCTOCYBaHHS
MaJIOIIYMHUX JOPOKHIX TOKPHUTTIB. Lle m03BONMHMTH OUTBIT €(EKTUBHO PETyJIIOBATH ITYMOBUN PEXUM
TEPUTOPIiA, PO3TAIIIOBAHUX B MEXKax 30HH BIUTUBY aBTOMOOITHHHX JOPIT MPH 3alpOBaKEHHI 3aXOiB
OXOPOHHU JOBKIJLISL.

OcHOBHA YacTHHA

B mam gac aBTOMOOITEHAN TPAHCIIOPT € HAWTIONITUPEHIITM BHAOM TPAHCIIOPTY B CBITI. PiBeHB
aBTOMOOUTI3alli JaBHO CTaB OJHWUM 13 OCHOBHHMX IIOKa3HHMKIB EKOHOMIYHOTO PO3BUTKY KpaiHH.
TpancnopT cipusie po3BUTKY BUPOOHUITB, PO3LIMPEHHIO MKPETIOHANBHUX 3B S3KIB, 10 B CBOIO YEPTy
BUMarae INJBHINEHHS TPAHCIOPTHO-CKCIUTyaTaIliiHUX BJIACTHUBOCTEH JTOPOXHBOI Mepexki, il
pauioHaJIbHOTO PO3BUTKY.

OpHak OOCSATHEHHS HAyKOBO TEXHIYHOIO NPOrpecy NPUHOCUTH HE TiJIbKU KOPHCTh, a H
HEMHHYYY IIKOIY Bij 3a0pyAHCHHS HABKOJMIIHBOTO CEPEIOBUINA BHUKHAIAMHU BIIIIPAIlbOBAHHX Ta3iB,
TPaHCIIOPTHOTO IyMy Tomo. Ha momio aBTOMOOiUMBEHOrO TpaHcmopTy npumnagae Bim 60 mo 80%
3a0pyIHEHHS HaBKOJHUIIHLOrO cepemoBuma. OgHMM i3 HaHCyTTeBimMM (AKTOPOM  BIUIUBY
aBTOMOOUIFHOI JJIOPOTH Ha HABKOJIMIIHE CEPEOBHIIEC € aKyCTHUHE 3a0pyAHEHHS NpUIETinX A0 Hei
TEPUTOPIMH.

Bu3HaueHHs CKIIQJIOBUX T€HEPYBAaHHS Ta MOIIMPEHHS TPAHCIIOPTHOTO MIYMY B 3aJIS)KHOCTI BiJl
TUIYy AOPOKHBOTO IMOKPUTTS JO03BOJINTH 3HU3UTH CTYMiHb BIUIMBY Ha HABKOJIMILHE CEPEJOBUIIE Ha
eTarli MPOeKTYBAaHHA aBTOMOOIIBHOI AOPOTH Ta MiJ 4ac ii peKOHCTPYKMUii, BUXOASYH 3 LIYMO3JaTHUX
XapaKTEPUCTHK TOPOXKHIX IIOKPUTTIB.

[IIym Big pyXy aBTOTPAHCHOPTY € CyMapHHM. 3arajbHUN IIyM CKJIAJA€ThCS 3 JBOX OCHOBHHX
ToKeped:

—  IIyM MPaIoIYoro JIBUTYHA TPAHCIIOPTHOTO 3aco0y (IBWUTYH, KapJaHHWH Baj, 3y0dacTi
repeaadi TOIIo);

—  IIIyM BiJl KOHTAKTY HOKPHIIIOK 1 TOBEPXHI JOPOKHBOT'O MTOKPUTTSL.

B3aeMomisi TOKPUIIKKA 1 JOPOKHBOTO TIOKPHUTTS CTBOPIOE IIyM, SIKHA CIPUAMAETHCSA 1
BCeperHi, 1 30BHI aBToM001Is1. [1lyM B cBOIO Uepry momuproeThes 1 Ha HABKOJIHIIHE CEPEIOBHIIIE.

B wmexax iHmMX [ocmigHUX pPoOIiT Oyno BHU3HAYEHO, IIO0 IOYM PyXy aBTOTPAHCIOPTY
TEHEPYETHCS Ta TOMTUPIOETHCS B 3aJICKHOCTI BIJI:

—  TpaHCHOPTHOTO 3aco0y (Bara aBTOMOOINS, KIUIBKICTH Kouic, (opma Ky3oBa, piBeHb
BiOparii);
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—  BiI TOKPHUIIKH (TONIUPEHHS IIOBITPS IIiJ] TIOBEPXHEIO IPOTEKTOpa, WOr0 MAaTIOHOK,
KOHTAKTHA IUJIONIA 1 3UETUICHHS TIOBEPXHI MOKPHUIIIKH 3 TIOBEPXHEIO JOPOKHBOTO TIOKPHTTS);

— Bim yMOBH KoOuYeHHA (IIBHUAKICTH aBTOTPAHCIIOPTHOTO  3aco0y, TeMIlepaTypHu
HABKOJUIITHHOTO CEPEIOBHUIIA);

—  Bix gOporu (XapakTEPUCTHKH ITOBEPXHI JOPOKHHOTO TMTOKPHUTTS, KOHCTPYKIIT TOPOKHBOTO
OJIATY, TIONIEPEIHOTO TIPO(DLTI0 ABTOMOOUTBHOT JOPOTH TOIIIO).

YMoBH MMPOBEACHHSA J0CiIKeHb

B naniii po6oTi ZOCIHIIKEHO IIYMOBI XapaKTEPUCTUKN TPAHCIIOPTHUX MOTOKIB B 3aJIEKHOCTI BiX
TUILY TOPOKHIX HOKPHUTTIB.

PiBeHb 3ByKYy, II0 BHIIPOMIHIOETLCS BiJl PYXOMHX aBTOTPAHCIIOPTHHUX 3aC00iB, 3 ypaxyBaHHIM
CKJIay TPaHCIOPTHOTO TIOTOKY, MIBHAKOCTI Ta iHTEHCHBHOCTI PYXYy TPAHCIOPTY 3aJICKUTH Bill THITY 3
MEBHUM JOPOKHIM MTOKPUTTSIM.

JocnimkeHHs] TPOBOAMIKCE Ha OPOTrax 3 JOPOXKHIMH MOKPHUTTAMH, SKi HAHOLIBII MOMIMpPEHi
Ha TepuTopii YKpainu, a came:

— mebeHomacTukoBui achansroderon (ILIMA — 10, LIMA — 15, HIMA — 20);

—  me0eHeBOMAaCTHKOBUH ac(abTOOETOH Ha OiTyMi, MOJU(IKOBAaHOMY MOJIMEpaMHU;
LIEMEHTOOETOH.

3 METOr TOKpAaIllaHHs EKCIUIyaTalliiHUX SKOCTeH aBTOMOOUIBHHX JOpIT YJAIITOBYIOTHCS
JIOPO>KHI TIOKPHUTTS 3 aATe3UBHUMH JOMIIIKaMH, iHT10iTOpaMu CTapiHHs, XIMIYHUMH peareHTamMu. Tomy
JOCHIDKEHHsT piBHSA IIyMy Oy MpoBeIeHI 1 Ha aBTOMOOUIBHHX AOpOrax 3 TaKUMH JOMIIIKaMu.
Pesynbraru mociipkeHp HaBEACHO B TAOIHUISX 6, 7, 8 Ta HOCSTH iH(OpMAIiHUN XapakTep.

JlocmimKkeHHsT TPOBOAMINCE HA AUISHKAX MAariCTpalbHAX aBTOMOOUTHPHHX JOPIT 3arajbHOTO
KOPHCTYBaHHSI.

[1ig yac gocnimkeHb BU3HAYABCS CKBIBAJICHTHUN DPiBEHb 3BYKY.

BumMiproBaHHSI €KBIBJIGHTHOTO PiBHSI 3BYKY IIPOBOJMINCH IBOMa BUMIpIOBa4aMH PiBHS 3BYKY
OZTHOYACHO.

BumiproBanHsl piBHS IIyMy TPaHCIOPTHUX IOTOKIiB MPOBOJMINCH MpPU Pi3HIA IHTEHCHBHOCTI
PYXY aBTOTPaHCIIOPTY.

Ilix gyac mpoBeaeHHS AOCTIKEHD JOTPUMYBAIKICH HACTYITHI YMOBU:

—  OPOTSKHICTB AUTSIHKH Aopord 50 M Bix po3TamryBaHHsS MikpodoHa B 0OHIBI CTOPOHH;

—  OinsgHKa goporu mpsaMa (0e3 mepexpecTs, MIOXiJHIX TEPEX0IiB);

—  JIOpPOXKHE MOKPUTTS B 33A0BUIbHOMY cTaHi (0e3 HOBEpXHEBUX JIe(EKTiB);

—  TIOBEPXHS JOPOKHBOTO IIOKPUTTS CyXa;

—  CTaia iHTCeHCHBHICTH PyXy TPaHCIIOPTY;

—  Ha AUNSHKax BiJICYTHI iHII JpKepenia IIymy, IO MOTJIM O BIUIMBAaTH Ha ()OHOBUH PiBEHb

orymy;
—  B3JIOBX [IJISHOK JOPOTH, IO JOCIIKYBaIUCh, BIICYTHI 6ap epu abo iHII CIIOPYAH, IO
MOTJIH O BiAOWBATH UM TOTJIMHATH 3BYKOBI1 XBHJII SIKI BUTIPOMIHIOIOTHCS Bl pyXy aBTOTPAHCIIOPTY;
— B IIOTOIIl aBTOTPAHCIIOPTY € JOCTATHS KUTBKICTh TPAHCIIOPTHUX 3ac00iB KOXKHOI KaTeropii;
—  MIBHIKICTH BITPY HE MEPEBHILYE 5 M/C;
—  Temmepatypa mositps B Mexkax 20-25 °C.

Pe3yabTaTtu gociaixkeHn

IIpu morpumanHi mepemideHux (m 1.1) yMOB Ha €KBIBAJICHTHUU PiBEHBb ITyMy TPaHCIIOPTHHX
MOTOKIB CYTTEBO BILUIMBAE CKJIa][ TPAHCIIOPTHOTO MIOTOKY Ta iIHTEHCHBHICTh PYXY aBTOTPAHCIIOPTY.
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AHaNI3YIOTBCS TUIBKA PE3YNbTAaTH BUMIPIOBAHh 3 OJIHAKOBOIO KiIBKICTIO TPAHCIIOPTHHUX
3aco0iB, MO MPOWIUIA 3a MEBHUU IEpioa Yacy, Ta pe3yJbTaTH BHMIPIOBAaHBb 31 CTAJOI0 MIBHIKICTIO
aBrorpancrnopty 90 km/rox (703BOJeHA MIBUAKICTH PyXy aBTOMAIIWMH Ha JIJISHKAX JOPOTH, IO
JOCITiKYBAaJIHNCD).

Pesynprati mocHmikeHb EKBIBAJICHTHOTO PIiBHSA 3BYKYy Ha JUISHKAaX aBTOAOPOTH IO
JTOCITIIKYBAJIUCh TIPEACTABIICHO B TAOIHUIISAX.

Tabnuys 1
Pezynomamu 0ocnidicenv eKgieaneHmnozo pieHa 36yKy
Ha dinankax oopozu 3 nokpummsam muny IIIMA-10
Ne CxJ1a TPAaHCIIOPTHOIO MOTOKY, %o InTencuBnicts | LIBuakicTs ExBiBanenTHmii
n/ ;1 Jlerkosi | BanTakiBkn AsTodyed, Py YRy pinenb VMY,
M/aBTOOYCH on/roa KM/T0J IB(A)exs.

1 74,4 12,6 13,0 205 90 76,7

2 72,7 13,1 14,2 260 90 77,2

3 79,4 9,4 11,2 305 90 77,1

4 76,3 10,9 12,8 348 90 77,3

5 81,3 9,0 9,7 374 90 77,2

6 79,6 9,9 10,5 437 90 77,2

7 75,8 13,2 11,0 540 90 77,6

8 75,9 12,9 11,2 599 90 77,6

9 75,8 13,2 11,0 603 90 77,9

10 73,8 11,2 15,0 646 90 77,9

11 72,8 12,8 14,4 686 90 78,1

12 73,2 10,6 16,2 740 90 78,1

13 71,1 13,0 15,9 800 90 78,1

Tabnuys 2
Pe3ynomamu 00cnioicenb eKeieaneHmHozo PieHs 36YKy
Ha dinankax oopozu 3 nokpummsam muny IIIMA-15
Ne CkJ1a1 TPaHCHIOPTHOI0 MOTOKY, Y% IntencuBnicts | IIBuakicTh ExBiBaneHTHUH
n/ ;1 Jlerxosi BanraxiBku AsTobycu, py=y, pysy: pisetth wIyMy,
M/aBTOGYyCH oa/roa KM/T0]1 AB(A)exs.

1 79,7 9,0 11,3 205 90 71,5

2 77,9 10,1 12,0 248 90 71,5

3 74,9 13,1 12,0 248 90 77,6

4 75,2 12,7 12,1 362 90 78,2

5 75,9 14,2 9,9 400 90 78,3

6 74,7 15,0 10,3 450 90 78,6

7 75,2 14,2 10,6 500 90 78,7

8 75,4 13,6 11,0 540 90 78,7

9 75,1 14,0 10,9 599 90 78,7

10 75,5 14,0 10,5 636 90 78,8

11 73,4 16,2 104 690 90 79,0

12 74,0 16,0 10,0 696 90 79,0

13 74,7 14,3 11,0 782 90 79,0
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Tabnuysa 3
Pesynomamu 0ocnioicensb eKeieaneHmHuozo pieHs 36YKy
Ha dinankax oopozu 3 nokpummsam muny LIIMA-20

Ne CkJ1aJ1 TPaHCIIOPTHOI0 MOTOKY, Y% IHTeHCUBHICTH MIBuakicts | ExBiBajeHTHHI

n/ ;1 Jlerkosi BanrtaxkiBku AsTobycu, pysy: Py~ pinctth MIyMY,
m/aBTOBYCH oa/rox KM/TOJ AB(A)exs,

1 77,3 12,8 9,9 204 90 77,9

2 76,9 13,6 9,5 255 90 77,9

3 80,8 10,2 9,0 273 90 77,9

4 72,6 16,1 11,3 362 90 78,2

5 74,2 15,3 10,5 425 90 78,2

6 73,8 14,9 11,3 468 90 78,4

7 73,7 15,3 11,0 500 90 78,6

8 72,9 15,0 12,1 538 90 78,8

9 73,6 15,1 11,3 599 90 78,8

10 73,1 16,0 10,9 672 90 79,2

11 73,7 16,1 10,2 700 90 79,2

12 74,7 15,9 9.4 740 90 79,2

13 73,9 15,9 10,2 791 90 79,2

AHami3 pe3ynbTaTiB JOCTIHKEHb MOPOXXKHBOTO MOKpUTTA Tumy LIIMA mnpencraBmeHuii Ha
pUCYHKY 1.
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Pucynox 1 — ExBiBaJieHTHUI piBEHb 3BYKY TPAHCIIOPTHHX IOTOKIB Ha JUISHKAX IOPOTH 3
1e0EHOMAaCTUKOBUM ac(hambTOOCTOHHUM ITOKPHUTTAM
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Ha 3a3HayeHuX THIAX JOPOKHBOTO TMOKPUTTS MPU IHTEHCUBHOCTI PyXy aBTOTPaHCIIOPTY B
Mexkax Big 200 qo 800 aBToMammH 3a TOAUHY PiBEHB IIIYMY CTAHOBUTH:

— IMA 10 B mexax 76,8 — 78,1 nbA. 3 pocToM IHTEHCHUBHOCTI PyXy aBTOTPAHCIIOPTY
piBEeHB IIyMy 301TbITyeThCs Ha 1,3 1bA.

—  IIMA 15 B mexax 77,5 — 78,8 nbA. 3 pocToM iHTEHCHUBHOCTI PyXy aBTOTPAHCIIOPTY
piBeHb HIyMy 30inbIyeThes Ha 1,3 nbA.

— IMA 20 B mexax 77,8 — 79,1 nbA. 3 pocToM iHTEHCHUBHOCTI PyXy aBTOTPAHCIIOPTY
piBeHb HIymy 30inbIyeThes Ha 1,3 nbA.

ExBiBaJsIeHTHUI piBEeHb LIYMYy IO CTBOPIOETHCS i MOMIUPIOETHCS MPU B3aEMOJIIT MOKPUIIKH 3
TOPOXKHIM TOKpHUTTAME ThITy [LIIMA, miABHIIYETHCS 3 POCTOM iHTEHCHUBHOCTI TPAaHCIIOPTHOTO PYyXy Ta
30UTBINIEHHSAM BiJICOTKOBOTO CIIiBBIIHONIICHHS BaHTaXiBOK, aBTOOYCiB, MIKpOaBTOOYCIiB BITHOCHO
JIETKOBUX aBTOMOO1TIB. [Ipu MOpIiBHSAHHI pe3yabTaTiB BUMIPIOBaHb €KBIBAJICHTHOTO PIBHSI 3BYKY MIXK
1e0EHOMACTUKOBUMH TIOKPUTTSIMH CITiJ] 3a3HAYUTH: CKBIBAJICHTHUN PiBEHb 3BYKY, 1110 MOIIUPIOETHCS B
noBitpi Big IIMA 10 mae HaWHIKYI OIyMO3JaTHI XapaKTEPUCTHKH HaBiThb NpU 3pOCTaHHI
IHTEHCHUBHOCTI PyXy Ta 3MiHI BiICOTKOBOTO CITIBBIIHOIICHHI CKJIQAy aBTOTPAHCIIOPTY B MOPIBHIHHI 3
IIIMA 15 1 IOIMA 20. ExBiBajeHTHHH pIBEHb 3BYKY, IO BHIIPOMIHIOETHCS Bil IOKPUTTIB THITY
IIMA 15 1 IIMA 20 3HaX0AUTHCS B OJJHAKOBUX MEXKaX.

[IlebenoMacTukoBUi  acGanbTOOETOH BIZHOCHTHCS O HAWOUIBII MOLIMPEHUX THIIIB
JIOPOKHBOTO TOKPUTTS, IIO 3aCTOCOBYEThCS Ha TepuTopii YkpaiHu. AJje 3a OCTaHHIM dYac mpH
OYIIBHHUIITBI aBTOMOOUIBPHHMX JOPIr HAOYBAalOTh MOMIMPECHHS ac(hambTOOETOHHI MOKPUTTA Ha OiTyMi,
MoauGiKOBaHOMY ToOJiMepaMu. Pe3ymbTaTd JOCTIIKEHb EKBIBAJIGHTHOTO PIBHS 3BYKY TOPOXHBOTO
MOKPHUTTA 3 MIcOCHEBOMACTUKOBOIO achaibro0eToHy Ha OiTymi, MoaH(]iKOBaHOMY IOJIIMEpaMH
HaBeneHo B Tabaui 4.

Tabnuus 4
Pesynomamu 00cnioicensb pieHA wiymy HA OiNAHKAX 00PO2U 3 WeDEHEeBOMACMUKOBUM
achanvmodemonom na oimymi, Mooughikoeanomy nonimepamu

o CkJa TpaHCIOPTHOTO NMOTOKY, Y% IHTeHCUBHICTH MIBuakicts | ExBiBaneHTHU#H
. . ABTOGYCH, PYXY, PYXY, piBens mymy,
wn Jlerkosi | Banraxisiku M/aBTO%IyCI/I on/ron KM/ToJt AB(A) exe.
1 81,8 8,5 9,7 204 90 75,7
2 74,44 14,3 11,2 260 90 75,6
3 74,4 14,2 11,4 305 90 75,7
4 70,24 20,49 9,3 362 90 76,0
5 68,87 21,2 9,9 400 90 76,0
6 64,0 27,1 8,6 450 90 75,8
7 74,44 14,3 11,2 540 90 75,9
8 78 6 14,0 538 90 77,1
9 77,61 11,94 10,45 599 90 77,3
10 67,2 22,1 18,3 672 90 77,2
11 69,3 15,4 15,3 686 90 77,3
12 62,6 17,9 19,5 750 90 77,6
13 62,1 18,0 19,0 800 90 71,7

AHami3 pe3ynapTaTiB  OCHIKEHh JOPOKHBOTO IMOKPUTTS 3 IEOCHEBOMACTHKOBOTO
acdanbTobeToHy Ha 6iTyMi, MOOM(iIKOBaHOMY MOJIMEpaMy IpEACTaBICHUN Ha PUCYHKY 2.
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Pucynox 2 — ExBiBaJeHTHMH piBEHb 3BYKY TPaHCIOPTHHX MNOTOKIB Ha AUISHKaxX AOPOTH 3
MOKPUTTSM I11e0eHEBOMACTUKOBOTO ac(hanbTo0eToHy Ha 6iTyMi, MOAN(IKOBAaHOMY MOJIIMEpaMHU

PiBenp mIymy TpaHCHOPTHUX IIOTOKIB Ha MJUISHKAX JTOPOTH 3 TIOKPHUTTSIM 3 IOJIMeEp-
Monudikatopom — Interabond miABHINYETHCS B 3alEKHOCTI BiJ 3pOCTaHHS IHTEHCHUBHOCTI pyXy Ta
3MiHI CKJIQJy TPAHCIOPTHOTO MOTOKY. [Ipu iHTEHCHMBHOCTI pyXy aBTOTpaHCHOPTY B Mexax Bij 200 1o
800 aBTOMAIIIMH 3a FOJUHY, CKBIBAJICHTHHI piBEHb IIyMy 301IblnyeThcst Ha 2,0 1BA 1 CTaHOBHUTH Bij
75,7 ibA no 77,7 nBA. 3MiHa BIICOTKOBOIO CHIBBIJHOIIEHHS JIETKOBUX AaBTOMOOLIIB BIIHOCHO
BaHTa)XKiBOK, aBTOOYCIB Ta MiKpOaBTOOYCIB MPU3BOAMTH 0 IiJABHUIICHHS €KBIBAJICHTHOIO PiBHS 3BYKY.

Tabnuys 5
Pesynomamu 00cnioicens eKeieaneHmuo2o pieHa wiymy Ha OUIAHKAX 00pozu
3 YemMeHmMoOemoHHUM 00PONHCHIM HOKDUMMAM

Ne CkJ1aJl TPaHCIOPTHOI0 MOTOKY, % IHTeHCUBHICTH MIBuakicts | ExBiBajeHTHUIH
n/;1 Jlerkosi BanraxiBku AsTobycu, PYXY, PyXy; piBen mymy,
M/aBTO0YCH oa/ron KM/Toj IB(A)exe.
1 75,4 14,3 10,3 205 90 71,7
2 73,9 15,2 10,9 260 90 77,8
3 74,8 14,2 11,0 305 90 77,8
4 78,7 11,2 10,1 348 90 78,4
5 77,8 12,3 9,9 374 90 78,4
6 79,5 14,0 6,5 437 90 78,6
7 81,0 4,7 14,3 540 90 78,7
8 80,8 7,1 12,1 599 90 78,7
9 81,1 7,1 11,8 603 90 78,7
10 83,4 7,4 9,2 646 90 79,0
11 83,1 7,1 9,8 686 90 79,0
12 83,7 6,9 9.4 740 90 79,0
13 84,0 5,7 10,3 800 90 79,0
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Pucynoxk 3 — EKBiBaJIeHTHHI piBeHb PiBEHb IIYMY TPaHCIIOPTHHUX ITOTOKIB Ha JUISHII JOPOTH 3
LEMEHTOOCTOHHUM TTOKPUTTSIM

ExBiBaJIeHTHHI piBeHb IIyMy I@PH JOPOKHBOMY IOKPHTTI 3 IIEMEHTOOETOHY IIpH
IHTEHCHBHOCTI pyXy aBTOTpaHcmopTy B Mexax Bix 200 mo 800 aBTOoMammH 3a TOOUHY 3pOCTae
Bin 77,71bA mo 79,0 nBA. 3 pocTOM IHTEHCHBHOCTI pyXy aBTOTPAHCIOPTY PIBEHb IIIyMy
30inbiryeThes Ha 1,3 nbA. Crmin 3a3Ha4MTH, IO MPH 3MiHI BiJICOTKOBOTO CITiBBIJIHOIIECHHS JETKOBUX
aBTOMOO1IIIB BiTHOCHO BaHTaXKiBOK, aBTOOYCIiB Ta MIKpoaBTOOYCiB PiBEHb LIYMY 3pOCTA€ OJHOYACHO 3
POCTOM KUTBKOCTI JIESTKOBUX aBTOMOOUTIB B CKJIa/i TPAHCIIOPTHOTO TIOTOKY.

JocnimpkeHHs piBHS IIyMy TPAaHCIIOPTHUX MOTOKIB MPOBOJMIINCH 1 HA JOPOXKHIX NOKPHUTTSX, SIKi
MICTSITh JOMIIIIKH, IO ITiIBHIIYIOTh CKCIUTyaTaIliiHI SKOCTI TOPOKHBOTO MTOKPHUTTSI, a caMe: aAre3uBHA
JIOMiIIKa, 1HTi0iTOp cTapiHHM, XiMiuHi peareHTH. JocnimKeHHs HOCSATh iHpOPMAaTUBHUN XapaKTep.

Tabauys 6
Pe3ynomamu 00cniodicenb eKeieaneHmuozo pPieHs 36yKy Ha OLIAHKAX 00pPOzU 3
aoze3ugHoro oomiuikoro Stardope

Ne CxJ1a/1 TPAHCIIOPTHOT O NOTOKY, % IHTEeHCHBHICTH IIBuakicTb ExBiBanenTHHIi
n/ ;T Jlerkosi BanraxiBkn AsTodycu, pyxy, PyHy, pisent mymy,
M/aBTOGYCH on/rox Km/ro AB(A) e,
1 81,8 8,5 9,7 164 90 76,7
2 91,9 2,0 6,1 273 90 76,5
3 92,3 1,1 6,6 281 90 76,7
4 64,9 20,8 14,3 348 90 76,9
5 73,5 17,6 8,9 437 90 76,9
6 64,0 27,1 8,9 450 90 77,1
7 74,5 14,3 11,2 500 90 77,1
8 76,4 13,3 10,3 540 90 77,0
9 49,0 43,1 7,9 609 90 77,2
10 74,7 14,8 10,5 646 90 77,2
11 60,5 18,9 20,6 700 90 77,3
12 62,6 17,9 19,5 750 90 77,3
13 62,4 21,0 16,6 750 90 774
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Tabauuys 7
Pezynomamu 00cniodcens eKeieaneHmHuo2o pieHs 36yKy Ha OUIAHKAX 00pozu
3 00POIHCHIM ROKpUmMmAM 3 iHZIOimopom cmapinnsa integrabase
No CkJaJ TpaHCIOPTHOTO NMOTOKY, Y% IHTeHCUBHiCTH HIBuakicTs PiBensn
Xy, Xy, mymy,

W rerkosi BanTaxiBku Bﬁ:;ggg;‘:; (Fu);r(})’n KII)\ZI/F)(;II HB(}:A)ZIKB.

1 81,8 8,5 9,7 204 90 75,7

2 95,2 1,0 4,0 274 90 75,7

3 82,0 4.8 12,3 337 90 75,8

4 82,0 4.8 12,3 360 90 76,0

5 77,5 6,4 15,7 425 90 76,1

6 64,0 27,1 8,9 450 90 76,1

7 74,4 14,3 11,2 500 90 76,5

8 74,5 14,4 11,2 540 90 76,6

9 70,4 21,2 14,5 609 90 76,5

10 74,2 14,8 11 646 90 76,9

11 60,5 18,9 30,6 700 90 77,1

12 62,6 17,9 19,5 750 90 77,1

13 77,6 7,6 14,8 800 90 77,4

Tabauys 8
Pe3ynomamu 00cnioicenb eKeieaneHmHo20 PieHs 36YKy HaA OLIAHKAX 00pozu
3 00POIHCHIM ROKpUMMAM 3 XiMIUHUM peazenmom — Starphos
Ne CxJ1ai TPAaHCIOPTHOTO NMOTOKY, %0 Intencusnicts | IlIBuakicTes | ExBiBanenTHMIi
PyXy, pyxy, PIBCHL IIYyMYy,

n/n Jlerxosi BanrakiBkn 1\?/:;:3%’;:;4 oa/rox KM/T0X IB(A)exs.

1 81,8 8,5 9,7 164 90 76,0

2 80,0 9,3 10,7 273 90 76,1

3 80,0 12,6 7.4 281 90 76,2

4 64,9 20,1 15,0 348 90 76,2

5 64,3 22,3 13,4 437 90 76,2

6 63,0 27,1 9,9 450 90 76,6

7 66,1 22,7 11,2 500 90 76,6

8 61,4 25,4 13,2 540 90 76,9

9 58,4 27,6 14,0 609 90 77,0

10 59,2 26,9 13,9 646 90 77,0

11 57,7 26,1 16,2 700 90 77,2

12 59,0 25,7 15,3 750 90 77,4

13 57,9 26,1 16,0 800 90 77,4

Ha 3a3naueHnx THIMAX JOPOKHBOTO MOKPUTTS MPH IHTEHCUBHOCTI PyXy aBTOTPaHCIIOPTY B
Mexkax 200-800 apTomaIvH 3a TOMWHY PiBEHB IIIYMY CTAHOBUTD:

—  Stardope B mexax 76,5 — 77,4 nbA. 3 pocTOM iHTEHCHBHOCTI pyXy aBTOTPaHCIIOPTY PiBEHb
mrymy 30imbmryeTses Ha 0,9 nbA;

— Integrabase B mexax 75,8 — 77,3 nbA. 3 pocTOM iHTEHCHUBHOCTI pyXy aBTOTPAHCIIOPTY
piBEeHB IIyMy 301TbITy€EThCS Ha 1,5 1bA;
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—  Starphos B mexax 76,0 — 77,4 1bA. 3 pocTOM IHTEHCUBHOCTI pyXy aBTOTPAHCIIOPTY PiBEHb
mryMmy 301IbInyeThes Ha 1,4 nbA.

Crin 3a3HAYUTH IO CEpPEeNHIM TMOKa3HWK PIBHSA 3BYKY IO BHIIPOMIHIOETHCS B TIOBITPS Ha
ac(hampbTOOCTOHHMX TIOKPHUTTAX 3 PEareHTHUMH JIOMIITKAMH BIAIOBiZa€ pIiBHIO 3BYKY JUIS
me6eHOMacTUKOBOTO acdanbTodberony LIIMA 10.

[lincymkoBui aHami3 pe3yibTaTiB BUMIPIOBAHb PIBHS LIYMY aBTOTPAHCIIOPTHHX IIOTOKIB B
3QJICKHOCTI Bl THITY TOPOXKHBOTO TIOKPHUTTS MPEACTABICHO Ha PUCYHKY 4.

| —+=SMA-10
| =—SMA-15
| =—-SMA-20
;—Q—Concrete

Noise level, dBA

| =0—PMA Itera bond

200 300 400 500 600 700 800

Traffic volume, auto/h

Pucynok 4 — Amnani3z pe3ynbTaTiB BUMIPIOBaHb PIBHS IIyMy aBTOTPAaHCIIOPTHHX IOTOKIB B
3aJIeKHOCTI BiJ] TUIY IOPOKHBOTO TIOKPUTTS

BucHoBku

Takum uyrHOM, 3 acdaabTOOETOHHHMX IOPOXKHIX MNOKpHUTTIB Tumy [IIMA 3 HaliMeHIIOO
ITyMO31aTHOIO0 Xapaktepuctukoro € [IIMA 10. PiBeHp 3ByKy MiABHINYETHCS 3 PIBHEM IHTEHCHBHOCTI
PyXy Ta 3pOCTaHHSM KUIBKOCTI BaHTaXKiBOK, aBTOOYCIB Ta MIKpOaBTOOYCiB B CKJIaAi TPaHCIIOPTHOTO
noToKy. PiBeHp HIyMy MiIBHUILY€ThCS 0€3 Pi3KMX KojiuBaHb. [locTynmoBe MiABUILEHHS PiBHS IIYMY
TPAHCIIOPTHUX MOTOKIB XapaKTEPHO 1 I mopoxHiX mokputTtie IIIMA 15 1 IIIMA 20, ane i TOKpUTTS
MarOTh JIOCUThH BUCOKI IITYMOBI XapaKTEPUCTHKH Yepe3 PO3MIipH 3epeH MeOCHTO.

[IlebeneBoMacTUKOBHH acdanbToOeTOH Ha OiTyMi, MOAM(]IKOBAHOMY MOTIMEPaMH Ma€ TOCUTb
HU3bKI TMOKA3HUKHU PIBHA IIyMy TPAaHCIOPTHHUX IMOTOKIiB. AJie MpH 3pOCTaHHI IHTEHCHBHOCTI pyXy Ta
3pOCTaHHI KiJIbKOCTI BaHTaXiBOK, aBTOOYCIB 1 MiKpOaBTOOYCIiB 3a(hikCOBAHO pi3Ke IIiJABHMILICHHS PiBHS
mymy Ha 1,2 nbA.

PiBeHp mIyMy TpaHCIOPTHHX MOTOKIB II0 BUIPOMIHIOETHCS B MOBITPS MPU LEMEHTOOETOHHOMY
TTOKPUTTI JOCHTHh BUCOKWH 1 cTaHOBHTH 79,0 nbA. PiBeHp mIymy HiABUIIYETHCS MPU 30UTBIICHHI
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IMPACT OF THE ROAD PAVEMENT TYPE ON ACOUSTIC POLLUTION OF
TERRITORIES ADJACENT TO THE HIGHWAY

Abstract

Introduction. Environmental protection is one of the most important issues in the complex of
measures targeted at promoting the further development of our society. Its urgency is increasing with
each passing year. The transport and road complex is a powerful source of environmental pollution. The
main share of the air pollution by harmful substances falls precisely on the emissions from motor
transport. Along with the air pollution, the noise has become no less common consequence of technical
progress and transport development. The current tendency towards an increase in the carrying capacity
of vehicles and traffic volume causes an increase in the transport noise level in the highway impact
area. It should be noted that the road noise is among the three environmental factors that impair the
human health in mass.

Purpose. The material of the pavement and its properties largely cause the noise that occurs
during the interaction of the vehicle’s wheel with the road pavement. It is concluded that the noise
generated during the wheel’s movement can also be used as an indirect indicator that characterizes the
grip quality of the road pavement.
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KUTBKOCTI JIETKOBHX aBTOMOOUTIB B CKJIaJi TpPaHCHOPTHOTO MOTOKY. Illo TOSCHIOETHCS HESAKICHUM
3aIOBHEHHSI IIIBIB MACTHKAMHU.
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The studies presented in the paper are focused on the level of noise characteristics of traffic
flows depending on the type of road pavement that will allow determining the noise properties of the
road pavement during the operation of public highways.

Results. The research was carried out on the roads with road pavement types which are most
common in Ukraine, namely: stone mastic asphalt (SMA-10, SMA-15, SMA-20), polymer modified
stone mastic asphalt, cement.

According to the results of the conducted studies, the acoustic characteristics of the traffic flow
passing through different types of pavement were determined and the comparison of these parameters
was carried out.

During the reconstruction of existing roads and in conditions of increased traffic flows
including those, near the settlement areas, it is possible to develop the measures for the rational use of
low noise road pavements. It will provide more effective control of the noise mode of the areas located
within the highways impact area during the implementation of environmental protection measures.

Key words: noise level, road pavement, traffic flow, traffic volume.
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Tocyoapcmeennoe  npeonpusmue  «l ocyoapcmeennviii  OOPOJICHBINL  HAYUHO-UCCLE008ANENbCKULL
uncmumym umenu H.I1. Hlynveunay» (I'Tl «'ocoopHUH»), e. Kues, Yrpauna

BJIMSTHUE THUIIA TOPOKHOI'O IIOKPBITUSA HA AKYCTUYECKOE 3AI'PA3HEHUE
MPUJIET AIOIIIAX K ABTOMOBWJIBHOM IOPOT'E TEPPUTOPUI

Annomauyusn

Beenenue. [Ipobnema oxpaHbl OKpYKarOIIEH CPe/Ibl SBISETCS OJJHUM M3 BAKHEUIINX BOTIPOCOB
B KOMIUIEKCE NaNTbHEHIIEro pa3BUTHsA Hamiero odmiectBa. Ee ocTpoTa Bo3pacTaeT ¢ KaKIbIM TOJIOM.
TpancIOpTHO-TOPOKHBIMKOMITIIEKC SBJISETCS MOIIHBIM HCTOYHHKOM 3arps3HCHHS MPUPOITHON Cpembl.
OcHOBHAsI YacTh 3arps3HEHUS BO3AyXa BPEIHBIMH BEIIECTBAMHU TPUXOJIUTCS MMEHHO Ha BBHIOpOCE OT
ABTOMOOWJILHOTO TpaHcIopTa. Hapsgy ¢ 3arpsa3HeHHMeM BO3IyXa, IOyM CTal HE MEHee
pacipoCTpaHEHHBIM CIICJICTBHEM TEXHHUYECKOTO Iporpecca U pa3Buths TpaHcrnopra. CyliecTByromas B
HacTosIIee BpeMs TEHACHINS K YBEIWYCHUIO TPY30NOIBEMHOCTH TPAHCHOPTHBIX CPEICTB U
MHTEHCHUBHOCTH NIBWDKEHUS OIPEICIIICT POCT TPAHCHIOPTHOTO IITyMa B 30HE BIUSHHUS aBTOMOOWIBHOMN
noporu. CTOUT OTMETUTh, YTO JTOPOXKHBIA IITYM BXOJHT B TPOUKY DKOJIOTHYECKUX (DaKTOPOB, KOTOPHIS
MacCOBO YXY/IIIAI0T COCTOSHHE 3I0POBBS YEIOBEUCCTRA.

Llens. Marepuait MOKPHITHS ¥ €r0 CBOMCTBA BO MHOTOM ONPECIISIOT IIyM, BOSHUKAIOIIUHN MTPH
B3aMMOJICCTBHHM aBTOMOOMJIBHOTO Kojieca C JOPOXKHBIM TOKpbITHEM. CrenaH BBIBOJ, 4YTO IIIyM,
CO371aBaeMbIil TIPU IBIDKCHWU KOJIeCa, MOXKET OBITh HCITOJIB30BaH TaKKE B KAadeCTBE KOCBEHHOTO
TTOKa3aTelIs, XapaKTePU3YIOMIETo CIICITHBIE KaUeCTBa JOPOKHOTO TIOKPHITHS.

B crarbe mpuBeneHBI, KaK MPOBOIMINCH UCCIEAOBAHUS YPOBHS IIYMOBBIX XapaKTEPUCTUK
TPAHCIIOPTHBIX TIOTOKOB B 3aBHCHMOCTH OT THIIA JIOPOXKHBIX MOKPBITHIA IO3BOJIMIM ONPEICIUTh
ITyMOCO3/IAIONTHE CBONCTBA JOPOKHOTO MOKPHITHS B MPOIECCE IKCIUTyaTaIlid aBTOMOOMIBHBIX JTOPOT
00111er0 0JIL30BaHMSI.

HccnenoBanust TOpOBOAMJINCH HAa  JIOpOTax C  JOPOKHBIMA — TMOKPBITUSAMH, KOTOpBIS
Hau0OoJee pachpoCTpaHEHBl HA  TEPPUTOPUM  YKpaWHbl. A  HMMEHHO: IIe0CHOMAaCTHUKOBHIA
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acamsToberon (LIIMA — 10, IIIMA — 15 IIIMA — 20), me6eHOYHOMACTUKOBBIA ac(arbTOOSCTOH Ha
ouTyMe, MOTH(PHUITIPOBAHBIM TIOJIUMEPaMH, IIEMEHTOOETOH.

BoiBopl. [lo pesynbTaraMm MPOBEASHHBIX  HCCICIOBAHUA OMPEIEICHBl aKyCTUYECKUE
XapaKTePUCTUKH TPAHCIIOPTHOTO IIOTOKA, IMPOXOJAIICr0 1O pa3HbIM THIAM TIOKPBITHS, CJEIIaHO
CpaBHEHHE 3THUX MTApaMeTPOB.

B mporecce peKOHCTPYKIMHU CYIIECTBYIONIMX JOPOT MIPH POCTE TPAHCIIOPTHBIX TOTOKOB, B TOM
yuciae W BONHM3M JKUIOW TEPPUTOPUM, MOXKHO pPa3paboTaTh MEpOINPHATHS TI0 PalUOHAIEHOMY
MPUMEHCHUIO MAaJIONTYMHBIX JOPOXHBIX MOKPHITUNA. JTO MO3BOIUT Ooiiee 3((EKTUBHO PEryIHUpOBaTh
IIIYMOBOW PEXUM TEPPUTOPHIA, PACIOIOKEHHBIX B TPEJENiaX 30HbI BIMSHUS aBTOMOOWUIBHBIX JOPOT,
MPY BBEJICHUM MEP TI0 OXpaHe OKPYKAIOIIEH Cpebl.

Knwouesvie cnoea: ypoBeHb IIyMmMa, JIOPOXKHOE TIOKPBITHE, TPAHCIOPTHBIA  MOTOK,
WHTEHCUBHOCTb JIBIDKCHHSI.
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