36ipHuk HaykoBux npaue HTY

YK 504:656

PO3POBKA METOAWKW BUSHAYEHHA BUTPAT NAJIMBA TA MACOBUX
BUKUAIB 3ABPYAHIOIOYUX PEYOBWUH TPAHCIMOPTHUM NOTOKOM

Lokmop mexHiyHux Hayk Mamedduk B.[1.,
HukoHosuy C.0O.

B emammi npeocmasneno memoouxy eusHaueHHs UMpam nanuea ma Macosux GUKUOIe 3a6pyOHIOIOUUX peyo-
SUH MPAHCNOPMHUM NOMOKOM 8 3AIeAICHOCMI 8I0 CKAAOY MPAHCNOPMHO20 NOMOKY 3d KAmMe2opiamu mpanc-
NOPMHUX 3aC00i6, iX eKONO2IUHUX KAACi8 MA GUOOM BUKOPUCOBYBANO20 NANUBA, XAPAKMEPHUX PEICUMIE pYXY
MPAHCNOPMHO0 NOMOKY).

The method of determination of fuel consumption and mass emission of pollutant by a traffic flow is presented in
the article . Mass pollutant emissions depend on composition of a traffic flow according to the categories of
vehicles, their ecological classes and type of fuel consumed, motion modes of a traffic flow.

IMocTaHoBKa npodaemu. HenepepBHe 3pocTaHHs aBTOMOOINIBEHOTO MapKy CHPUSIE MiJIBUIIEHHIO BUTPATH TTaju-
Ba, a 11e, B CBOIO YepTy, MPU3BOAUTH JI0 3pOCTAHHS 00CSTiB BUKUIIB 3a0pYIHIOIOYHUX PEUOBHH. 3a CTaTUCTUYHU-
Mu gaHumMu [1]y 2006 porii B YkpaiHi BUKMIW IKiJJIMBAX PEYOBUH aBTOTPAHCTIOPTOM JI0 aTMOc(epHoro mo-
BiTpst ctaHoBUM 2097,0 THc. ToHH (29,8% Bia 3arajibHOro 00CATY HMIKiATUBUX BUKUIIB 10 MOBITpsiHOTO Oaceii-
Hy). Kpim Toro, 3a0pyaHeHHs 3pocTae 4epes MoripileHHs] TeXHIYHOTO CTaHy TPaHCIMOPTHUX 3aco0iB, He3a10B-
iTBHY SIKiCTh TIANTUBA, BiJICTABAHHS TEMIIiB PO3BUTKY JOPOKHBO-TPAHCIIOPTHOT MEpEXKi Ta HETOCTATHE HOpPMa-
TUBHO-TIPABOBE Ta TEXHIYHE 3a0e3MeUeHHs Cy4YaCHUX BUMOT JI0 TPAHCHOPTHUX 3ac0o0iB. Teputopism, o mpu-
JSITAIOTh JI0 aBTOMAricTpaleil, mputaManHe BHCOKe 3a0pyIaHEHHsI atMocdepHoro mosiTps. [Ipu3eMHmii map
arMocdepu 063y aBTOMarictpasieil 3HaXOMUTHC il 3HAYHUM BILTHBOM HEOE3MEUHNX MIKiIMBUX PEUYOBHH,
110 MiATBEp/UKY€EThes JaHuMK LleHTpanbHOi reodizuyHoi obcepparopii [2]. Lle 00ymoBtoe HeoOXiaAHICTb po3-
POOKM METO[iB BI3HAUYCHHSI MAacCOBHUX BHUKHIIB 3a0pYyJIHIOIOUNX PEUYOBHH TPAHCIIOPTHUM MOTOKOM, SIKi J0O3BO-
JISITh TIPOBOAMTH OLIIHKY BIUTMBY TPAHCIIOPTHHUX MOTOKIB HA 3a0pyAHEHHS MPUIOPOKHBOTO CEepeloBHINa i 00-
I'PYHTOBYBaTH BUOIp opraHizaiiiiHo-TeXHiUHMX 3aX0/IiB, CIPSMOBAHUX Ha 3MEHLIEHHS 3a0pyIHIOI0UYNX BUKU/IiB.

AHaJi3 pocaizkens i myGJikaniid. Sk nokazyroTb AOCHiIXKEHHS, BeJMUMHa WIKiATMBUX BUKUAIB TPAHCIOPT-
HUX MOTOKIB 3aJIeXKUTh BiJi TUIy TPAHCMOPTHUX 3ac00iB i X TEXHIYHOIo CTaHy, BUAY MajuBa, LIBUAKOCTI i
IHTEHCUBHOCTI PyXy TPaHCMOPTHUX 3ac00iB, YMOB X eKCIUTyaTallii, a TaKoXk BiJl TEXHIYHOIO CTaHy JOPiL

B 3B’s13Ky 31 3HaUHOO 3MiHOIO CKJIaJly TPAHCIIOPTHOTO MOTOKY 3a KaTeropisiMu, eKOJIOTiYHUMU KJlacaMU Y BiJIIo-
BiJTHOCTi 3 HOPMYBaHHSM BUKHUiB 3a0pyIHIOIOUYHMX PEUOBUH B KpaiHax €Bponeiicbkoro Coro3y, BUJOM MaJIMBa,
sIKe BUKOPHUCTOBYEThCS, iCHYHOUI METOJMKH i pO3p0oOKH BiIHOCHO OL[IHKK 3a0pyJHEHHS MPUIOPOKHBOTO cepe-
JIOBUIIIA HEJOCTAaTHBO aeKBAaTHO OMKUCYIOTh YTBOPEHHS 3a0pyAHIOIOUNX peuoBUH. MeTtoauka [3] € Manoedek-
THUBHOIO, OCKiJIbKM HE BPaXOBY€ €KOJOTiYHUX KJIACiB TPAHCMOPTHUX 3acO0iB i pexUMiB pyXy TPaHCIOPTHOIO
MIOTOKY, & OMMPAETHCS Ha 3arajibHi MOKa3HUKK CMOKMBaHHSA MajnBa. OCHOBHMM HEZOJIIKOM METONUKH [4], €
CKJIaJIHICTh OTPUMaHHs HeoOXiHOT BXifHOI iH(opMmaLii, ToMy B po3poOLi 3amponoHOBAHO CHPOLLIEHI 3alIex-
HOCTI JUIsl MPUOJM3HUX PO3paxyHKiB BUKU/IIB 3a0pYIHIOIOUMX PEYOBHH, SIKi BpaXOBYIOTb JIMLIE BUTPATH MaiBa
Ta ioro ryctuHy. B po6oTi [5] 3HaueHHs! NpoOiroBUX BUKU/IB HE BPaXOBYIOTh BIKOBUIi CKJIaJl TPAHCIOPTHOIO
MOTOKY Ta €KOJIOTiYHI KJacu TpaHCMOPTHUX 3aco0iB. I1pn BpaxyBaHHI 3MiHM BUKU/IB 3a0pyIHIOIOUMX PEUOBUH
BiJl LIBUJKOCTI PyXy, BiICYTHsI qudepeHIiallis 3a rpyrnaMu TpaHCIOPTHUX 3aco0iB. J[o HemonikiB MeToauku [6]
HAJISKUTh Te, IO MPH PO3PaxXyHKYy MACOBUX BUKH/IB HE BPAXOBYIOTHCS PEKUMU PyXy TPAaHCIIOPTHUX 3aCO0iB.

Mertolo cTaTTi € po3poOka METOAUKHY BU3HAUEHHS BUTpAT MaiuBa Ta MAaCOBUX BUKUIB 3a0pyAHIOIOUUX pevo-
BUH TPAaHCIMOPTHUM MTOTOKOM B 3aJI€3KHOCTI Bijl HOro cKJay 3a KaTeropisiMu TpaHCIOPTHUX 3aco0iB, IX ekosor-
IYHUX KJ1aciB Ta BUJOM BUKOPHCTOBYBAHOI'O MajMBa, XaPAKTEPHUX PEXKUMIB PyXy TPAHCIIOPTHOTO MOTOKY.

OcHoBHA yacTHHA. /]I [OCATHEHHS TOCTABICHO METH PO3pO0JIeHa CTPYKTYpa METOAUKY BU3HAUEHHS BUTPAT
naauBa Ta MacOBHUX BUKHIIB 3a0pyJHIOIOYHNX PEYOBUH TPAHCTIOPTHUM MOTOKOM, IO HaBeAeHa Ha puc.l.
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D oPMYBAHHA CKITATY TPAHCIIOPTHOTO MOTOKY:
- 3a KaTeropisans T3,
- 3@ eKOJIOTIMHHMH ETacanH T3,

= 3a BHIaMH ITATTHEA.

)

Budip pessMy pyxy TPAHCHIOPTHOTO [TOTOKY:
- PeEHM YCTAIeHOT 0 PYXY;
- PeEHM PO3TOHY,

= PEEIIM XOJIOCTOrO X0y

|

BrsHa1eHHA ITHT OMEX BHTPAT ITATHE

Ta BHKHIIE 3a0PYIHIOIUHX PeT0BHH:

- OKCHJ ByTIIeipo (',
- BymeBoJHi O, H, .

= OKCHIH as0Ty N,
- TREePl MACTKH M

- OKCHIH CIpKH SO,

.

BH3Ha1eHHA 3arabHIX BHT]aT ITaTHIB Ta BHKH/TIB
'3361)}’,:[1—]1‘:&0'-11—]3( PEIOBHH TPaHCIIOPTHIIM IO TOKOM

Puc.1. Cmpykmypa MemoduKu 8U3Ha4YeHHsI sgumpam nanuea
ma sukudie 3abpydHIOYUX PEYO8UH MPaHCIOPMHUM MOMOKOM

dopMyBaHHS CKJIay TPAHCIIOPTHOTO MOTOKY 3MiHCHIOETHCS 32 KaTeTopisiMU TPaHCIIOPTHUX 3aCO0iB Y BiIMOBI-
JTHOCTI 3 €BporeiichKoro kinacudikaiieto (tadi. 1).

Kameeopii mpaHcrnopmHux 3acobie

Tabnuus .1

Kareropii TPaHCIOPTHHX [ToBHa maca, kT [Ipumitka
3aco0iB
Hacasxcupcoki:
M1 Mene 2500 J1o BocbMU MicCIlb
M2 2500-5000 Binbiie BoCbMU MicLib
M3 Binbie 5000 Binbiie BocbMU Miclib
Banmaoicni:
N1 Memiue 3500
N2 3500-12000
N3 Binbme 12000

B 3anexxHOCTI Bil pOKy BUIYCKY B TPAHCIIOPTHOMY MOTOLi MOXYTh OyTH TPaHCMOPTHI 300U HACTYIHUX €KO-

JoriuHux knaciB. €8po-0, €Bpo-1, €Bpo-2, €Bpo-3, €Bpo-4, €Bpo-5.

B meToauili BpaxoByeTbCs, 10 TPAHCTIOPTHI 3ac00M MOXKYTh IMpaltoBaTu Ha 6eH3uHi (B), Au3ensHOMY nanuBi
(D), 3pimxenomy HadToBOMY razi (LG)Ta ctucHeHomy nipupoaHomy rasi (NG).

BuTparu nanusa Ta BUKUAN 3a0pyIHIOIOUNX PEUOBUH CYTTEBO 3al€XaTh Bifl pexknMy pyXy TPaHCIOPTHHX IO-
ToKiB. B MeToauui nependaueHuii BUOip HACTYMHUX XapaKTEPHUX PEXKUMIB PyXy TPAHCIIOPTHOIO MOTOKY:

a) TPAHCHOPTHI 3acCO0M PyXarOThCs 3 YCTAJICHO LIBUKICTIO;

0) TpaHCIOPTHI 3aCO00M 3HAXONATHLCS B PEXKMMi PO3TOHY;

0) TpaHCIOPTHI 3acO0M 3HAXOMATHLCS B PEXKHMMi OUiKyBaHHS, KOJIM JIBUTYH MPALIOE B PEKUMi XOJIOCTOTO XOIY.

MoxuBe TakoX MOENHAHHS UX PEXKUMIB AJIi MOJENIFOBAHHS LIUKJIOBOTO PYXY, XapaKTEPHOTO IJIsl MiChbKUX

YMOB.
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B 3anexxHOCTI Bill pexkUMiB pyXy TpaHCIIOPTHOTO TTOTOKY BU3HAYAIOTHCS BUKUAN OKCUIIB Bymielro CO, ByTiie-
BoaHiB C H , okcuaiB a30Ty NO , TBepauX 4acTok PM B nepepaxyHKy Ha ByIlelb, OKCUIB cipku SO .

m’ x?
CTpyKTypa TpaHCIOPTHOIO MOTOKY SIK CUCTEMH JUls BU3HAYEHHsI BUTPAT MaiBa Ta BUKUAIB 3a0pyAHIOIOUNX
PEYOBHH HaBE/IEHA Ha puc.2.

o o o o o

Karer opil TpascopTHIL 3ac00iB

() (m)

TTacazampe bkl Bantaszd

TR, T

Fromo-
jgvizil

TIvH

rivHl

EBPO-0 |+

EKJIACH KJIacH KJIAacH EKJIacH

EJIacH

BoaH mamsa

L8]
Persvu pyxy

Benzun

\_ Bumi nayme a

ot

G ~ , Peammn X010 CcTOTO
[ Pos — ] Veramennn pyx Pexum posrony )
eSKHMH PYXY Yooy
o S TOITOMI BHTPATI ITAJTHBA TA MACOBI BUKILTH
3]y THIOI0 YK peOBIH 3ABPY THIOOUIX PEUOBHH

Puc. 2. Cmpykmypa mpaHCcrnopmHo20 Momoky
K cucmemu 01151 USHaYEHHS sumpam ranusa ma 8ukudie 3abpydHIOYUX PEYO8UH

BusHaueHHsI MaCOBHX BHKHUAIB 3a0pyIHIOIOYHX PEYOBHH B PE:KHMi YCTAJIEHOTO PyXy

ITix yac pyXy TpaHCMOPTHOTO 3ac00y B PEXKMMi yCTalIEHOrO PyXy BUKHU] i-1 3a0pynHIo040i pedoBunn M, pos-

paxoByeThest 3a popmynoro (1):

1

i =%'I'Z(mikpv'7/km"k/ ), M

ne My, — MATOMI BUKKM i-i 3a0pyIHIO0YO0T PEYOBUHHM TPAHCTIOPTHUM 3aC000M K-i Kareropii eKoIori4Horo

knacy €Bpo-0, IK1if BUKOPUCTOBYE p-if BUJ MTAIMBa MPH V-i IIBUAKOCTI pyXy TPAHCIIOPTHOIO MOTOKY, I/KM;
2

Y kpj — YacTKa TPAHCIIOPTHHX 3ac06iB k-1 KaTeropii p-ro BUAY Majuea j-ro kiacy €spo (2 Vig = 1);

k j— KoeiLieHT NpUBE/IeHHs 10 HOPM j-TO Kitacy €Bpo;

| — IHTEHCUBHICTb TPaHCIOPTHOIO TOTOKY, aBT./TOJ,.

Jlns onMcaHHsl BUKUIB 3a0pY/IHIOIOUMX PEYOBHH B PeKMMaX yCTalIEeHOTO pyXy OyJiM BUKOPUCTAHI 1aHi eKcrie-
PUMEHTAJBHUX OCTiKeHb [7], e HaBelIeHI BUTpATH TallBa Ta BUKUIWN 3a0pyJHIOIOUNX PEUOBUH BCiX KaTe-
ropiii T3 B 3aJIe)KHOCTI BiJl IBUIKOCTI yCTaJleHOro pyXy. 3okpeMa, s 6eH3nHoBux T3 kareropii M1 Buku-

1 C() B 3aJIeXkKHOCTI Bijl LIBUAKOCTI pyXy MpecTaBieHi Ha puc.3.
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TIuromi Buxkuau CO, r/km
)
|

0 T T T T 1
0 20 40 60 80 100

HIBunakicTs ycraneHoro pyxy, km/roa

Puc. 3. 3anexHicmb numomux sukudie CO 8id weudkocmi ycmasneHoao pyxy
OeH3UHO8UX mpaHcnopmHux 3acobie kamezaopii M1

3 BUKOPUCTAHHSIM METOMY HalMEHINNX KBaJpaTiB [UIsl OTMMCAHHS MUTOMUX BUKHIIB OTPUMAHO perpeciiiHy 3a-
JISKHICTh BUJLY, T/KM:

meom1py =14.786—0,5784-V +0,0112-7% -9.107 .13 +3.1077 .74, )

V' - wenaxicrs yCTaJIeHOTO PyXy TPaHCTIOPTHUX 3ac00iB, KM/TO/.

AHasoriuHi 3aeXXHOCTi OTpUMaHi i JUIsl iHIIUX KaTeropiii TpaHCMOPTHUX 3ac00iB Ta BUAIB MajuBa AJIsl Maco-
Bux Bukunis CO, C H , NO,, PM.

Burpara QS B yCcTaJleHOMY pyci € (DyHKIIi€r0 NIBUIKOCTI PyXy TPAHCIOPTHUX 3ac00iB i HarpuKia s OeH3u-

HOBMX TPaHCIIOPTHUX 3ac00iB Kareropii M1 onucyeThes 3aIeKHICTHO, T/KM:

0, =0.076-0,0025-V +4-107-V>-2.1077 .73, 3)

AHaJOriuHi 3aJIe)KHOCTI OTpUMaHi i 7S iHIIMX KaTeropiii 0eH3MHOBUX TPAHCIOPTHUX 3ac00iB, a TAKOXK MpH 1X
po6OTi Ha U3E/ILHOMY MaMBi, CTACHEHOMY MPUPOJHOMY Tasi Ta 3piJkeHOMY Ha(TOBOMY rasi.

[TuToMi BUKMIM OKCUJIIB CipKK SO, PO3paxOBYIOThCS 3aJIEXKHO BiJl BATPATH NanuBa i BMICTy CipKH B MasuBi

3a Macoro.

ExonoriuHi klacu TpaHCMOPTHUX 3aC00iB BPaxOBYIOThCS KOe(illiEeHTOM MPUBEIEHHS 0 HOPM j-T0 Kjiacy €Bpo,
110 BU3HAYAETHCS HA OCHOBI CITiBBiIHOLIEHHS HOPMATUBIB BUKU/IiB TPAHCTIOPTHUX 3ac00iB j-ro kiacy €Bpo 110
HOpMaTHuBiB BUKKiB €Bpo-0 [8], Ta excriepuMeHTaTbHUX J0CHIIKeHb TOKCUYHOCTI BiAMpallbOBaHUX razis [6].
Hanpuknan qns 6eH3MHOBUX TPaHCHOPTHUX 3ac00iB kareropii M1, 3HaueHHs koe(illieHTy NpUBEJEHHS HaBe-
JIEHO B TaOJI.2.

Tabnuus 2
ExoJioriunmii kj1acu | BBenenuii B airo Bukug CO, r/km keo
€Bpo-0 1.10.1986 p. 15 1,00
€apo-1 1.10.1993 p. 2,7 0,18
€Bpo-2 1.01.1997 p. 2,2 0,15
€Bpo-3 1.01.2001 p. 2,2 0,15
€Bpo-4 1.01.2006 p. 1 0,07
€Bpo-5 1.09.2009 p. 1 0,07
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BusHayeHHs1 MacOBUX BUKU/IIB 336py)1HlOlO'—II/IX p€410BHH B pEHCI/IMi PO3rony

Iix yac pyXy TpaHCMOPTHMX 3aco0iB B pexHMi po3roHy BUKMAM i-i 3a0pyaHIor0u0i peuoBunu M, pospaxo-

BYETbCS 3a (hopmyrioro, r/c:

1 m;/;pv 'ykpj I/I .kj
=T
" 3600 2 3.6-a ; )

ne m’ jjpy— MUTOMMIL BUKKI i-i 3a0pyHIOIOUOi TPAHCIOPTHUMH 3ac00aMU K-TO THITY p-TO BHY NajuBa MpH

PO3TOHi 10 V-i BUIKOCTI PyXY, T/C;
Vr — KiHLIeBa MIBUJKICTh PO3rOHY TPAHCMOPTHOTO 3ac00y, KM/Tox;

a — TPUCKOPEHHS PyXy TpaHCIMOPTHUX 3acobiB (mast M1, M2, N1 npuitmaeTbes B mianasowi 1,5...2 M/c?; as
M3, N2, N3 — B gianazoni 1...1,5 m/c?);

Y kpj — HacTka B TPAHCMOPTHOMY MOTOLi TPAHCHOPTHUX 3ac00iB k-1 Kareropii p-ro BUAY manuea j-ro kiacy

€Bpo;

I, — IHTEHCHBHICTb TPAHCMIOPTHUX 3aC00iB, 110 NEPedyBAOTL Y PEKKMMI PO3TOHY Ha PO3paxyHKOBIH JiisAHLI,
aBT./TO[.

Jlns omMcaHHs BUKUAIB 3a0pYIHIOIOUYMX PEUOBUH B PeKUMAaX PO3roHy OyJM BUKOPHUCTAHI JaHi eKCriepuMeH-
TaJbHUX JOCHipkeHb [7]. 3okpema, 1 6ensunoBux T3 kareropii M1 Bukuau (C() B 3aJeKHOCTI Bif Jiana-
30HiB mBuaKocTei Bia 0 go 20, 30, 40, 50, 60 kM/roa HaBeeHO Ha puc. 4.

0,8 -
06 -

04

ITutomi Bukuau CO, r/c

0,24

0 T T T T T T T |
0 10 20 30 40 50 60 70 80

KiHueBa mBHAKICTH PO3roHy, KM/rog

Puc.4. 3HaueHHs1 numomux eukuoie M;,,, 3abpyOHI0YUX PeYOBUH 07151 GEH3UHOBUX MPaHCMOPMHUX
3acobie kamezopii M1 dns diana3oHie weudkocmeli gid 0 do 20, 30, 40, 50, 60 km/200

3 BUKOPUCTAHHAM METOJly HaliMEHIIMX KBaJpaTiB OTPUMAHO 3aJIeXkHiCTh MUTOMUX BUKUAIB CO BULY, T/C:

Meppipe = —2:244 40,2072V, —0,004- V2 +2-10° -7, (5)

Vr — KiHLeBa LIBUJKICTh PO3rOHY TPAHCHIOPTHOTO 3ac00y, KM/TOJ.

Jlng iHwmmMx kareropiii G€H3MHOBUX Ta JAM3EJbHUX TPAHCIOPTHUX 3ac00iB MUTOMI BUKMIM BU3HAYAIOTHCS 3a
AHAJIOTIYHUMU PETPEeCiitHUMU 3aJIeXKHOCTIAMH.

Butpara nanvsa (), BU3HA4a€ThCA 32 (HOPMYIOIO, I/KM:
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Ql‘ = Q.S‘ X k)‘ > (6)

ne Qg — 3HAuYEeHHs BUTPATH MalBa NPH yCTaleHOMY pyci, I/KM;
k,, — KoeillieHT BIUIMBY PeXMMY PO3TOHY Ha BUTpATy NasuBa, HaBeJeHO B poOoTi [8].

JIist CTUCHEHOTO MPUPOJIHOTO Tasy i 3pifkeHoro HadTOBOrO rasy NMUTOMi BUKUIN 171 jpy 3a0PYAHIOIOUMX PEYO-

BuH CO,C,H,, iNO, mna nianasonis wsuakocrei (Big 0 mo 20, 30, 40, 50, 60) km/rox, BU3HAYAIOTH 3a
dhopmyoro, mr/c:

1
mzrkpv = m X My X Vxk;, (7

ne k ,—xoediuieHT BIIMBY pexuMy PO3rOHy Ha MUTOMMI BUKHL i-i PEUOBHHH.

3HaueHHs KoedillieHTiB BINIMBY PEKUMY PO3TOHY HA MUTOMUI BUKU] i-1 pEYOBUHH JUIs TPAHCIIOPTHUX 3ac00iB,
110 MPAIIOI0Th HAa CTUCHEHOMY TIPUPOJIHOMY rasi Ta 3piikeHoMy HadTOBOMY rasi HaBeleHoO B poOoTi [8].

BusHadyeHHs1 MacOBHX BUKU/IIB 3aﬁpy)1mololmx Pp€I0OBHH B pe)l(l/IMi X0JI0CTOI0 X0ay

[Tin yac pobOTH TpaHCTIOPTHUX 3acO0iB B PEXKMMIi XOJOCTOr0 XOAY BUKHIMU i-i 3a0pyqHIOIOUYOT PEUOBUHU

M ; po3paxoByeThCs 3a HOpMYIIOL, T/C:

1

h
;= mNhZ(mz‘kpv Vi .kf) ) ®

kp

ae mhikpv — MUATOMi BUKUH i-1 3a0pyHIOI0UI PEUOBUHHU TPAHCIIOPTHUMU 3ac00aMHU K-I0O TUILY p-Io BULy Masu-

Ba MpH poOOTi HA XOJOCTOMY XOAi, I/C;

Y kpj — YaCTKa B TPAHCIIOPTHOMY MOTOL[i TPAHCIIOPTHUX 3aC00iB k-1 KAaTeropii p-ro BUIY Najiuea j-ro kjiacy €Bpo;

1), — TpuBanicTh po6OTH IBUTYHA ABTOMOOIIIO K-r0 TUIly p-ro BUJY NAJMBA B PEKUMI XOJOCTOTO X011y, C;

N j,— KibKicTh aBTOMOOIJIiB, 1110 3yMMHUIOCH HAa PO3PAXyHKOBIil AiNAHLI, aBT./TOx;
k j— KoedillieHT NpUBEJCHHs 10 HOPM j-ro kiiacy €Bpo.

3HAYCHHSI TTOMUX BUKUB 711" ikpy Ta BUTPATH MajvBa Npu poOOTi TPAHCTIOPTHUX 3aCO0IB PI3HUX KaTeropin

Ta BUIB MaJliBa y peKuMax X0J0CTOro Xoay HaBejeHi B [8].

BucnoBku. TpaHCOpPTHI TOTOKM aBTOMOOLTEHIX JOPIT € CYTTEBUM JDKEPEIIOM 3a0pyaHEHHS HABKOJIUIITHEOTO
cepeIoBUIIa, TOMY BUHUKAE rOCTpa HEOOXiIHICTh Y po3poOIili METO/IB OL[iHFOBAaHHS X HEraTWBHOTO BILIUBY.
3amporoHoBaHa METOIMKA [TO3BOJISIE BU3HAYNTH MAacOBi BUKU/IN, SIKi BUKUIAIOTHCS 3 BiIMPaIllbOBAaHUMU ra3aMu
TPaAHCIIOPTHUX 3acO0iB, B 3aJIE)KHOCTI Bijl CKJIaJy TPAHCIOPTHOIO MOTOKY 3a KaTeropissMu TPaHCMOPTHUX 3a-
c00iB, TX eKOJIOTIYHUX KJIaCiB Ta BUAOM BUKOPHCTOBYBAHOTO TANBA, XapaKTePHUX PEKUMIB PyXy TPaHCIOPT-
HOTO TIOTOKY, a TAKOX MOJIEFOBATH Pi3Hi 13/10Bi IIUKIIH, 1110 BKIIFOUAKOTh JOCHIIXKYBaHI PeXKUMHU.
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