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OBOCHOBAHMUME CTPYKTYPbI CUCTEMbBI HEITPEPBIBHOI'O KOHTPOJIA
BbIBPOCOB ABTOMOBMWJIBHOI'O TPACHIIOPTA

Xaamos M. I'., mpo., K.T.H., 10ou.; Macaabckuii B. K., marucrpant
(I'OY BIIO «/loneykuii HayuonanbHblil mexHuueckuil ynusepcumemy, 2. loneyx, [HP)

Ha cerogusimnHuii 1eHb BCE Yalle W 4Yalle NOAHUMAETCS BOIPOC CI0KHOM 3KOJIOTMYECKOU
OOCTaHOBKM B KpPYIHBIX TOpOJaX U METranojiucax, BbI3BAHHON UYpE3MEPHBIM KOJINYECTBOM
BBIOpAChIBAEMBIX aBTOTPAHCIIOPTOM BPEAHBIX BemiecTB B atMochepy. K mpumepy, mo cocTosiHUIO
OKpyXaromiei cpeasl ropoja Jloneunka B mepuoa ¢ 1997 mo 2007 roxa KOJIMYECTBO BPEIHBIX
BEIIECTB, BBIOPACHIBAEMBIX aBTOTPAHCIIOPTOM B aTMOc(hepy, YBEIUUUIOCh Ha 76%, 4TO COCTABIISET
npubmmsurensao 75 000 ToHH BpeaHbIX BerecTs [1, €. 3-4].

MHTEHCUBHOCTh POCTa KOJIMYECTBA BHIOPACHIBAEMBIX BPEIHBIX BEIIECTB aBTOMOOMIHHBIM
TpaHCoOpTOM B aTMmochepy oOyCllOBI€HA HE TOJbKO YBEIHMUYEHHEM KOJIMYECTBA TPAHCHOPTHBIX
CPEICTB, HO W KAYECTBCHHBIMH XapaKTEPUCTHKAMHU [BUTATENICH WU HaJINYUEeM BO3MOXKHBIX
OTKJIOHEHHM 3THX XapaKTePUCTHK OT HEKOTOPOr0 HOMHHAJIBHOIO 3HAYEHHs, Kak CJe/ICTBUE
HEKOpPpeKTHON paboTwl nBuratens [2, c. 131]. B kadectBe mpumepa pacCMOTPUM BIIHSIHHE
kod(durnmenta m30bITKa BO3ayxa (mapamerp aABuratens BHyTpeHHero cropanus (JIBC)) nHa
KOJIMYECTBO BHIOPACHIBACMBIX BPEIIHBIX BEIIECTB aBTOMOOMIIBHBIM TPAHCIIOPTOM (puc. 1).
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Pucynox 1 — Bauanue xos¢ppuyuenma uzdvimxa 6030yxa A na evibpocol aemompancnopma M
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OueBHIHO, YTO OTKJIOHEHHME [IaHHOIO IIapaMeTpa B Ty WM HHYIO CTOPOHY IpPHUBENET K
M3MEHEHUIO KOJIMYECTBA PA3IMYHBIX BPEIHBIX BEIIECTB B BBIXJIOMHBIX Ta3aX aBTOMOOUIIBLHOTO
TpaHcnopTa. B 3Toii cBA3M BO3HUKAET HEOOXOIUMOCTh MEPUOJUUECKON TUArHOCTUKU JABHraTeleH
aBTOMOOMIIBHBIX CPEJICTB AJIsl OTIAJAKU M YCTPAHEHUSI BO3MOXKHBIX HEUCIIPABHOCTEH.

CylecTByeT MHOXECTBO pa3jIMYHBIX CPEACTB, MO3BOJIAIOIIMX IIPOBECTH JHUArHOCTUKY
nBurarens. st 3Toro, Kak mpaBuiio, MPEkK]IE BCEro, MPOBOIAT ra3oBbiil KOHTpoJb JIBC, npuMmensis
CHELUaIU3UPOBAaHHbIE Ta30aHaNn3aTopbl. CyHIECTBYIOIIME YCTPOWCTBA ITO3BOJISIOT BBINOJIHATH
OLIEHKY BBIXJIOIIHBIX I'a30B JIUIIb CPENU OTAEIBHO B3ATHIX TPAHCIOPTHBIX CPEICTB, HAXOIAIINUXCS B
COCTOSIHMM TIOKOS, 4TO SIBJSIETCSl HauOoJiee CYHIECTBEHHBIM HEAOCTATKOM IMOJOOHBIX YCTPOMWCTB,
npumensiembix B CHI'.

B nannoI cBsi3u Obl1a chOpMHUpPOBaHA OCHOBHAS I1€JIb: pa3paboTaTh U 00OCHOBATH CTPYKTYPY
CHCTEMBI, MI03BOJISAIOLIEN BBINOIHATH aBTOMAaTUYECKUI N3MEPUTEIBHBIN MPOLIECC BBIXJIOMHBIX Ia30B
JBUKYIIETOCS] aBTOMOOMJIBHOTO TPAaHCIIOPTa, B YCJIOBUSAX HEOJHOPOAHON Cpeabl M3MEPEHUS —
yyacTka mpoexed yactu. Ha naHHBIE MOMEHT MOAOOHBIE pa3pabOTKM M HUCCIENOBaHHUS YKe
nposoauiuck B CIIIA, Kanazme u B HekoTopbix rocyaapctsax EC [3].

JUnst TOCTHKEHUS TOCTaBIEHHOM 11eNTH ObLITH c(hOpMUPOBAHBI TPH OCHOBHBIX 33/1a4H:



1)  OcymecTBUTh  BBIOOpD  METOAAa  HM3MEpPEHHH,  OOecleuMBaIONINi  Tpedyemoe
OBICTPOJICHICTBHE MPOBOAMMBIX Ta30aHATUTHYECKIX U3MEPEHUH MTPH 33JAHHOW TOYHOCTH.

2)  Pa3zpabortaTh MaTeMaTHYECKYIO MOJIEINb MPOIECCca U3MEPECHUH B HEOJHOPOIHOM ra30Boi
cpeze, yYUTHIBAIOIIYIO BIMSHUE PA3IMYHBIX BHEIIHUX BO3JCHCTBYIOMUX (DaKTOPOB.

3) Pa3zpaboraTh CTPYKTYPHYIO CXEMY M KOHCTPYKTHBHOE HCIIOJHEHUE CHCTEMbI KOHTPOJIS
BBIOPOCOB aBTOTPAHCTIOPTA.

CrenuuyHOCTh  MPOBOAMMBIX — Ta30aHATUTHYCCKMX  W3MEPEHUN  pa3pabaTbiBacMOi
CHCTEMOH 3aKITI0YaeTCsl B TOM, YTO U3MEPEHUs OyIyT MPOBOIUTHCS HEMOCPEICTBEHHO HA TIPOE3Ken
YacTH B MOTOKE JBHXKYIIETOCS aBTOTPAHCIIOPTA. DTO SBISETCS OCHOBHBIM KPUTEPHUEM BBIOOpa
MeTOoJa HM3MEpPEeHUH JIsd pa3pabaThiBaeMOil cHUCTeMBl. B Xoje TpOBEACHHBIX HCCIEAOBAHUI
pPa3IMYHBIX METOJOB Ta30aHATUTHYCCKAX HW3MEPEHUH OBLIO BBISBICHO, YTO €IWHCTBCHHBIMH
METOAaMH, 00TaJaf0IIMMU HEOOXOAMMBIMU KauecTBaMU ISl TPOBEACHUSI N3MEPEHU Ha TIPOe3Ken
YaCTH, SIBJISIOTCS ONTHYECKUE, & MMEHHO — ONITUKO-a0COPOIIMOHHBIH.

CyImHOCTh JAaHHOTO METOJa HM3MEPEHHH 3aKIoYaeTcss B TOM, YTO BXOJHAs MOIIHOCTh
ONITUYECKOTO M3NydeHus ceeroanoaa ®o, mpoxossmiero paccrosinue L B cpene ¢ konmnenrpamueit C
HCCIIEIyeMOT0 KOMITOHEHTa, OSKCIIOHCHIIMAILHO YOBIBAET HA BBIXOJIE CHCTEMBI TIPU JIaHHOM
koadunuente mormnorieHus K(L), rae A - iMHA BOJIHBI ONTHYECKOTO U3JTyueHus (puc. 2).
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Pucynox 2 — Cywnocmos memooa uzmepenuil’. - 6vicmpooeticmaue, He

Taxk kak 11000€ BEMIeCTBO MOTJIONIACT U3IYYCHHE B ONIPEICTICHHOM CIIEKTPATBLHOM JIHANa30He
TO, YeM OOJIbIlIe KOHIICHTPAIIUs aHATM3UPYEeMOro BeriecTBa B razoBo3aymHoi cmecu (I'BC), tem
0oJbIe OyIeT MOTJIONMIEHO ONTUYECKOT0 M3MY4YeHHS, U TEM MEHBIIE OyAeT BBIXOJIHAsS MOIIHOCTh
U3Ny4yeHus, Momnajamomero Ha QoronpueMHuK. ClemnoBaTeNbHO, MO HM3MEHEHHIO BBIXOJHOM
MOIIHOCTH ONTUYECKOTO U3TYyYEHUsI OTHOCUTEIBHO BXOAHOM, MOXKHO CYAUTh O KOHIEHTPAI[UU TOTO
WM UHOTO KOMITOHeHTa B aHanu3upyemoit ['BC. JlaHHBINM METO M3MEPEHUN OB MOTYYEH UCXOS
u3 3akoHa byrepa-JlamOepra-bepa [4], u ocHOBBIBaeTCS Ha CIICAYIONIEM BhIPAKCHUU:

@(L) — @0 . e—k(/l).C(L,t).L ’ (1)

B KOTOPOM MpEIyCMaTPUBAETCS PaBHOMEPHOE pAaCIpEACIICHHE KOHIIEHTPALMM ras3a Mo JJIMHE
ONTUYECKOTO MyTH. bhIcTpozeiicTBUE cHUCTEMBI OOYCIOBICHO CKOPOCTBIO PAaCHpOCTPaHEHUs
ANEKTPOMArHUTHOTO U3JIY4YEHHs, a TaKkke OBbICTPOACHCTBUEM UYBCTBUTENIBHBIX 3JIEMEHTOB
(poTonprEeMHUK U CBETOIUON).

Opnako 00JaKO BBIXJIOIHBIX Ta30B UMEET CBOM OCOOEHHOCTU pAaclpeiesieHUs] B OTKPHITOM
ontuyeckoM Kanane [5]. Bo Bpems JBKeHHs aBTOMOOWIJII OOJAaKO BBIXJIONHBIX Ta30B
pacnpocTpaHsieTcsi B IMPOCTPAHCTBE HEPABHOMEPHO (HEOIHOPOAHAS cpeda H3MEpeHHs) W
MOJIBEPraeTcsi BO3JEHCTBHIO BHEIIHUX (aKTOPOB, TAaKUX KakK: BeTep, AABICHHE, TeMIepaTypa,
mud¢ys3us u np. Takxke CylIeCTBEHHOE BIUSHHUE Ha TapaMeTphbl paclpesiesieHns o0jiaka OKa3bIBaeT
TypOynentHocTs I'BC, BbI3bIBaeMasi aBikeHueM aBromoOmieil. Kak crienctBue, pacmpernencHue
KOHIICHTPAIlMU MMEET HEPaBHOMEPHBII Xapaktep (puc. 3).
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Pucynok 3 — Teopemuueckoe ycnosnoe uzobpasicenue pacnpeoenenus KOHYeHmpayuu 8peonsix
seuyecms 8 001aKe BbIXIONHBIX 24308

Tak Kak KOHIEHTpanus WCCIEAYEMBIX KOMIIOHGHTOB B OO0JlaKe BBIXJIONHBIX Ta30B
pacmpezeneHa HepaBHOMEpHO, a 3akoH byrepa-JlambOepra-bepa (1) mpeamonaraer oOparHoe, TO
BO3HHMKAaeT HEOOXOIMMOCTh TMEepeiTH K WHTErpaJbHON QopMe ydeTra HEPaBHOMEPHOCTH
KOHIICHTPALIUH:

Lm

—k(/l)jC(L)d/l

S(L,A)=S,-e °

rae S(L,A) — crekTpanbHas IUIOTHOCTH MOIIIHOCTH Ha BBIXOJE CHCTeMBI [BT-c]; So — criekTpanbHas
IUIOTHOCTh MOIITHOCTH Ha BXOJIe cucTemsl [BT-c].

B pesynbprare, Ha OCHOBE CYIIECTBYIOIIMX MOJIEICH pacceuBaHUs TpuMecei, Obuia
COCTaBIIEHA MaTeMaTH4yecKast Mojeib (2) OMMChIBAMONIAs paclpeaecHie KOHIICHTPAUU B o0JIake
BBIXJIOITHBIX I'a30B, C YUETOM Pa3JIMYHBIX BIHUSIONUX (hakTopos [5]:

M -S,(x)-V1+107* - x Exp h?.S,%(x) y2-@+107*-x)
- 2 . _ _

2 2 2 2
Tea,-a, XU 2-a,” - X 2-a, X

C(xy) : )

rae C(X, Y) — KOHILIEHTpalusl BEUIECTBA; X,y — NPOCTPAHCTBEHHBIC KOOPIMHATHI; Oy, Oz, Sz —
HEKOTOphIe aTMocdepHble KOIPGUIHMEHTH; U — CKOPOCTh IBMXKCHHS aBTOMOOWIsA [M/c]; M —
MaccoBbIi BEIOpOC [1/c]; h — BbICOTa pacnonoxeHus coruia Tpyos [M].

W3mepsieMasi KOHIIEHTpAIMsSI COCTOMT M3 HECKOJBKUX OCHOBHBIX COCTABIISIOIIUX: CPETHSS
KOHIIGHTpALMs HA IPoepKen yacTu U cpeqsis atmocdepHas. [Ipu 3ToM cpeaHss KOHLEHTpaIHs Ha
Mpoe3KeW dYacTh TOJydaeTcss B pe3yibTaTe OBICTPOrO pPACCEMBAHHS IIOCIE TPOXOXKIACHUS
aBTOMOOWJII TUHAMUYECKON COCTaBIISIONICH, 00YCIOBICHHON pa3oBbIM BHIOPOCOM aBTOMOOWIIS, U
MEJTKOMAacITaOHOW TypOyJIeHTHOW, OOYCIOBICHHOW JBMIKEHHWEM aBTomMoOWis. B pesymbraTe



CYMMHUPOBAHHS JaHHBIX OCHOBHBIX COCTABIIIONIMX ObLa MOJy4YeHAa 3aBUCHMOCTB, YXe Ooiiee
OpUOIIDKCHHAS K PEabHBIM 3HAUCHUSM PACHPEICICHUS] KOHICHTPAIUK 3arpsI3HSIONIMX BEIIECTB
Ha Jopore (puc. 4).
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Pucynox 4 — Pacnpeoenenue koHyeHmpayuu KOMNOHEHMO8 BbIXIONHBIX 2308 C YYemoMm
go30eticmgyiouux ghakmopog: C — konyenmpayus, Y — Koopounama

Ha nanHOM 3Tame Obuta COCTaBJCHA MpENBapUTENbHAS CTPYKTYpHAs CXeMa U3MEPHUTEIbHON
cucrembl (puc. 5).
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Pucynok 5 — Cmpyxmypnas cxema uzmepumensHou cucmembol

[TpuHIMn paboOTHl CUCTEMBI: MOTOK OINTHYECKOro H3iMydeHus ucrounuka (MU), mpoxoxs
OTKPBITHIA ONTHUYECKHI KaHal, COAEp)KALUN aHaJU3UpyeMble KOMIIOHEHTHI, I[OMajaeT Ha
¢oronpuemnuk (PII), Ha KOoTOpoM (opMuUpyeTCs DIEKTPUYECKHH CHUTHAN, YCHJIMBAEMBIN
npensaputenbHbiM - ycuiurenem  (IIpYe). CraGunmzanuss MmoToka ONTHYECKOTO H3JIy4EHHUS
BBITIOJIHSICTCS 3a cYeT crhenuainbHoi cxembl craOwmm3anuu (CCIIA). YcuileHHBIH CHrHAI
MPUBOAUTCS K JMANa3oHy aHajoro-mudpoBoro mpeodpazosatens (ALIl) mo cpencrBam
HopMmHupymomero npeoOpasosarens (HII) u namee momajgaer Ha MyJbTHILIEKCOP aHAOTOBBIX
curHasioB (MAC). [lns koppekTHoit paboTel ALIIl B cxeme 3a/1elicTBOBaHO YCTPOWCTBO BHIOOPKH-
xpaneHus (YBX), BbIIOnHSAIOLIEE POJIb KPAaTKOBPEMEHHOI'O XpaHWJMINA JaHHBIX. LleHTpanbHBbIM
npoueccop (IIIT) mukpomnpoueccoproro ycrpoiictBa (MIIY) BBIMOTHSIET OCHOBHBIC (PYHKIIMH
00pabOTKK M3MEPEHHIA, MOChIIasi Ha COOTBETCTBYIOIIUE O10KK curHaibl yrnpasieHus (Cyni-4). BCU
— OJIOK CBSI3M M MHIUKALUU.

B pesynbraTe MOAENHMpOBAHMS H3MEPUTENBHOIO Mpollecca ObLI COCTaBIEH alTrOPUTM
(dbopMHpOBaHUS TPAJAYHPOBOYHOTO CHUTHANA M JECATUYHOTO KOJA, COOTBETCTBYIOILEIO YPOBHSIM
naHHoro curHana. Kaxaplii ypoBeHb CHTHajga COOTBETCTBYET HEKOTOPOMY OCPEIHEHHOMY
3HAUEHUIO KOHLEHTPALMHU, U3MEPSIEMON Ha yJacTKe IIPOe3Kel Tpacchl. ANIIPOKCUMUPOBAB JaHHYIO
3aBHCHMOCTh, Oblja MOJyYyeHa W MOCTPOEHA COOTBETCTBYIONIAS IPalyMpOBOYHAs XapaKTEPUCTUKA

(puc. 6).
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Pucynox 6 — I'padyuposounas xapaxmepucmuxa

Takum 00pa3oM, M3MEHEHHE KOHLEHTPAIMM B OTKPHITOM ONTUYECKOM KaHalle MPUBEAET K
M3MEHEHMIO JECATUYHOrO K0J1a, 00pabaThIBAEMOro MUKPOIPOLIECCOPHBIM CPEACTBOM, BXOSAIIUM B
cocraB cucTeMmbl. Ilonb3ysach MaHHOW TIpaJlyMpOBOYHOM 3aBUCHUMOCTBIO MOYKHO OIIPEACIINUTD
KOHIICHTpaluio okucu yriepoaa B mpenenax 0...1.7 00.%. Ilo mpenBapuTenbHBIM OIIEHKAM
METPOJIOTHYECKUX XapaKTEPUCTUK ObUIa IMOJyYyeHa 3aBHCHUMOCTb pPAacIpeleNIeHUs] MOTPEIIHOCTH
W3MEPEHUs 0 OTAEIbHBIM Y4aCcTKaM IpalyupOBOYHOM XapaKTEpUCTHKH (pUc. 7).
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Pucynox 7 — Pacnpeoenenue nozpewinocmu usmepeHusi no 2padyupo8oyHbIM YPOSHIM
(Cmax u Cmin — maxcumanbHoe u MUHUMATbHOE 3HAYEHUSI USMEPIeMOU KOHYEHMPAYUL)

OueBuAHO, YTO C YBEIMUYEHHEM KOHIIEHTPALMH MOTPELIHOCTh U3MEpEHUll OyeT Bo3pacTarsb,
13-3a 3HAYUTEIbHON HEIIMHEWHOCTH IPAalyUpOBOYHOM XapaKTEPUCTUKH.

Ha cnenyromem 3tane raHupyercs AeTajlbHas pa3padoTKa CTPYKTYPHOM CXEMbI CUCTEMBL, C
NOJIPOOHBIM ONHCAaHUEM €€ (YHKIMOHAJIBHBIX OJIOKOB, a TaKkke J0paboTKa MaTreMaTH4ecKon
MOJIEJIN C LIEIbI0 YMEHBIIEHUSI TOTPEUTHOCTH U3MEPEHUH.

IlepeueHb cChUTOK
1. CocrosiHEe OKpyXaromied mpupoHoii cpenpl ropoaa Jlouneuka // JloHeukuid TopoacKoi
coBeT . noknan. — 2007. - 12 c.
2. ApryumnneBa, A. B. OrmeHka 3arps3HeHUss OKPYXaroIled cpeapl TOpOJIOB
aBToTpancroprom / A. B. Apryuaunnesa // Jlokman. — 2008. — 137 c.
3. Remote Sensing Vehicle Emissions [Onekrponnsiii pecypc] // Institute for Transport
Studies (ITS). — Peskum moctymna @ http://www.its.leeds.ac.uk/research/facilities-old/vems/. — 3arum. ¢

JKpaHa.
4. 3akon byrepa-Jlambepra-bepa [Dnexkrponusiii pecypc] // CBoOomHAas SHIMKIOMEIVS
«Buxunegus». — Pexum pocryma @ https:/ru.wikipedia.org/wiki/3akon_byrepa - JlambGepra -

_bepa. — 3aru. ¢ skpana.

5. Monenu pacceuBanusi mpumecu [IiekTpoHHbI pecypc]| // CBOOOAHAS SHIMKIIONEANS
«Buxunegus». — Pexxum nocryna : https://ru.wikipedia.org/wiki/Mojenu_paccenBaHusi_TPUMECH.
— 3ari. ¢ 3KpaHa.



http://www.its.leeds.ac.uk/research/facilities-old/vems/
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%91%D1%83%D0%B3%D0%B5%D1%80%D0%B0_-_%D0%9B%D0%B0%D0%BC%D0%B1%D0%B5%D1%80%D1%82%D0%B0_-_%D0%91%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%91%D1%83%D0%B3%D0%B5%D1%80%D0%B0_-_%D0%9B%D0%B0%D0%BC%D0%B1%D0%B5%D1%80%D1%82%D0%B0_-_%D0%91%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D0%B8_%D1%80%D0%B0%D1%81%D1%81%D0%B5%D0%B8%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D1%81%D0%B8

