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Ieab 3aHATHSI: U3YYUTh TCOPETHUUYCCKHUE TOJIOKCHHS 3arps3HCHUS aT-
Moc(epHOro Bo3ayXa aBTOTPAHCHOPTHBIMU CpPEICTBAMM, BIHMSHUE Ha
OKPY>KaIOIIYI0 CPEeAy U 3J0POBhE YEIOBEKAa BHIOPOCOB aBTOMOOUIIBHBIM
TPAHCIIOPTOM TOKCHYHBIX BEIIIECTB, OCBOMTH METOJUKY pacuera BhIOpO-
COB TOKCHYHBIX KOMIIOHEHTOB C OTPa0OTaBIIMMU ra3aMH JIBHTaTCIISIMU
aBTOTPAHCTIOPTA.

O0mue moJIoKeHus

B Hacrosiee BpeMsi OCHOBHOW MPUYMHOM 3arpsA3HEHUS BO3/1yXa B
ropoJiax SIBJISIFOTCS TPAHCTIOPTHBIE BBIOPOCHI, KOTOPHIE MOCTOSIHHO OKa-
3bIBAIOT BJIMSHUE HA 3/I0POBbE YeJOBEKa. BBIXJIONHbBIE ra3bl, BHIOPACHI-
BaeMble B aTMOc(hepy aBTOMOOWJIBHBIM TPAHCIIOPTOM, KOTOPHIE HAa3bI-
BatoT orpabotaBmumu razamu (OI), SBISIIOTCS TMPOAYKTaMH PabOTHI
JIBUTaTEJIEl BHYTPEHHErO0 CrOPaHUsSl B PE3YJbTaTe MepepadOTKU TOILIU-
Ba. KommnuecTtBo ux B armocdepe ropojioB TOJbKO PAaCcTET, YUUTHIBas
CTPEMUTEIIBHBIN POCT aBTOTPAHCIIOPTA.

Bce aBTOMOOMIM BBIOPACHIBAIOT B BO3AyX KAHIIEPOTEHBI U TOK-
CUYHBIC BElIeCTBa. /[BUraTesim BHyTPEHHETO CropaHus, IPUMEHSIEMbIC B
aBTOMOOUJIBHOM TPAHCIOPTE, Pa3/IeNIIOTCS Ha ABUTATENId C BHEITHUM U
BHYTPEHHUM cMeceoOpa3zoBanueM. OHu 00pa3yroT aBe rpymnmnsl. [lepByto
COCTaBJIAIOT KapOIOpaTOPHbIE JBUTATENH, BTOPYIO - JU3CIIbHBIE.

CocTaB BBIXJIOITHBIX Ta30B aBTOMOOUJISI MEHSETCS B 3aBUCUMOCTHU
oT Tuna apurareis (OCH3MHOBBIA WJIM HU3CNBbHBIN), OJJHAKO OCHOBHOM
Ha0OP OCTAETCS MOCTOSIHHBIM.

[IpumepHOE coaepkaHWe TOKCUYHBIX BEIIECTB B OTPaOOTaBIIUX
ra3zax (OI') aBromoOusieil npuBeeHo B Taduie 1.

Tabmura 1
CoJzepkaHue BpEHbBIX BEIIECTB B OTPA0OTABIIIMX ra3ax JABUraTeNIeH
BHYTPEHHETO CTOpaHUsI

Oo0wnemuas nonsa B | O0beMHast 1014 B
KomMnoneHnt OCH3MHOBOM JBHM- | JU3EIHLHOM JBHUTa- TOKCHUYHOCTD
rareiue, % tene, %
A3ot 1477 7678 HETOKCHUYCH
Kucnopon 0,3-8 2-18 HETOKCUYEH
BoasHoit map 3-5,5 0,54 HETOKCHYECH
Jlnokcwa yrnepona | 5-12 1-10 HETOKCHYECH
Oxkcup yriepoja 0,1-10 0,01-5 TOKCHYECH
YTr1eBo0po/IbI 0,2-3 0,009-0,5 TOKCUYHBI
ANbaernabl 0-2 0,001-0,009 TOKCUYHEI




benzamupen, r/m3 | 0,01-0,02 0-0,01 TOKCAYEH
Jlnokcur a3ora 0,05-0,5 0,1-1,0 TOKCUYEH
Jlnoxcua cepbl 0-0,002 0-0,03 TOKCUYEH
Caxa, r/mM3 0-0,04 0,1-1,1 TOKCHUYHA

Kak BHUJIHO, COCTAaB BBIXJIOMHBIX Ta30B JIOCTAaTOYHO pa3sHOOOpa3eH,
1 00JIbIIasl YaCTh KOMIIOHEHTOB TOKCHUYHA.

BrixjonHbIe Ta3bl aBTOMOOUIISI MOTYT HAaHECTH Bpe]l 370pPOBBIO, U
JNOCTATOYHO Cepbe3HbIN. [Ipexne Bcero, okcuz yriepoaa Wiv YyrapHbI
ra3 He MUMEET BKyCa M 3araxa, HO 1P BBICOKOM KOHIIEHTPAIMU BbI3bIBA-
€T TOJIOBOKPY>KEHHUE, TOJIOBHYIO 00JIb, TOIIHOTY, MOXET MPUBOIUTH K
0OMOpOKaM.

CepHUCTBIM OCH3MH U CO3/aBacMblii UM OKCHJ CEpbl — OJIHA W3
MPUYHUH CUJIBLHOTO 3alaxa BBIXJIOMHBIX ra3oB. [[ero B TOM, 4TO MOJEKY-
Jbl TUOKCHUJIA CEPhl OYCHBb OIIyTUMO BO3JECHCTBYIOT Ha OOOHSTEIbHBIC
pPELENTOPhl, MO3TOMY ATOT 3alax YyBCTBYETCS JaXe€ IMPU HEBBICOKOU
KOHIIEHTpalluK, a 00Jiee€ KOHIICHTPUPOBAHHBIA ‘‘apomaT’ MEPEKPHIBACT
BCE OCTAJIBHBIC 3alaxy JJIsI HOCA YEJIOBEKA, YTO MOXKET MOATBEPAUTH
KKJIbI, KTO 3KUTAJI B JIOME CIUYKU. DTHWIMPOBAHHBIC OCH3UHBI 000-
ramarT BO31yX CBUHIIOM. KOJIMYECTBO TaKUX BBIXJIOMHBIX Ta30B U BPE]
3I0POBBIO, KOTOPBIA OHU HAHOCSAT, CAENAI0 CBUHEIL OJHUM M3 CaMbIX
W3BECTHBIX OTPABIISIONIUX KOMIIOHEHTOB B arMmocdepe. B Hacrosiee
BpeMs TakoW OCH3MH B Kaue€CTBE TOTUIMBA JJIsl aBTOMOOMIIEH yKe HE HcC-
MOJIB3YETCSI, HO TOBOJBHO JOJITO €0 Mapbl HAIIOJIHSIIN BCE KPYIIHBIE TO-
poaa. YTrieBoaopoasl B BRIOpOCaX aBTOMOOWIJIEH OKHUCISIOTCSA MPU T0-
NaJlaHuy Mo JCHCTBUE COJHEUHBIX Jydell U 00pa3yroT TOKCUYHBIE CO-
€IUHEHHMS C PE3KUM 3alaxoM, KOTOPbIE OCOOCHHO CHIIbHO CKa3bIBAKOTCS
Ha paboTe BEPXHUX JbIXATEIBHBIX MYTEH W MPUBOIAT K OOOCTPEHUAM
XPOHUYECKHUX 3a00JICBAHUI ABIXAaTEIHHON CUCTEMBI.

Bpen oT BBIXJIONMHBIX T'a30B aBTOMOOWJIE BO MHOTOM OOBSICHSIIOT
KaHI[EPOTEHBI — Caka U OCH30MUPEH, KOTOPHIE CIIOCOOCTBYIOT PA3BUTHIO
OMyXoJiei, 0COOCHHO - 3JT0KAY€CTBCHHBIX.

PaccmaTtpuBast BBIXJIONHBIE Ta3bl U BPEl, KOTOPBIM OHU MPUHOCHT,
HYKHO JT0OAaBUTh M MPO BJIUSHHUE dTOT0 XWMHYECKOTO KOKTEHIIS IIeNTu-
KOM: JUIMTEIbHBIN KOHTAKT C BBIXJIOIHBIMU T'a3aMU MPUBOJUT K CMEPTH,
B YaCTHOCTH - OT OTPaBJICHUSI KOHKPETHO yrapHbIM razoM. HanOomnbias
OTMACHOCTb ITHUX BBIOPOCOB COCTOUT B MX KOJHUYECTBE, PACIPOCTPAHCH-
HOCTH ¥ MEJIKOM Pa3Mepe YaCTHIl, 4YTO MO3BOJISET BBIXJIOMAM MPOXOJIUTh
4yepe3 €CTECTBEHHbIE Oapbepbl OpraHuM3Ma W mnomnajath B Jierkue. [lpu
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MIOCTOSTHHOM BO3JICMCTBUH BBIXJIOIHBIX Ta30B Ha OPraHU3M MOXKET pas-
BUBATHCSI UMMYHOJIEPUUUT, OPOHXUTHI, CTPANAIOT COCYJbI T'OJOBHOTO
MO3ra, HEpBHas CHUCTEMa U Apyrue opranbl. Kpome Toro, 6osbiias 4acThb
TOKCUYHBIX BEIIECTB, BXOJSAIIAX B COCTaB BBIXJIOIHBIX T'a30B, MOXKET
B3aUMOJICHCTBOBATH JIPYT C IPYTOM U C JIPYTUMH KOMIIOHEHTaMHU aTMO-
cdepsl, 94TO cIOCOOCTBYET 00pa30BaHUIO CMOTA.

Bpennsie 1 TOKCUYHBIE BEIIECTBa, coaepxkaniuecs B Ol nBurare-
Jied, B 3aBUCMMOCTH OT MEXaHHU3Ma MX O00Opa30BaHUS MOXKHO Pa3eiiUTh
Ha TPU TPYIIIHI.

a) yriaepo/ico/IeprKalllie BEUIECTBA - MPOAYKThI MOJHOTO M HEMOoJ-
Horo cropanusi ToruB: (CO2, CO, yriaeBoaopo/ibl, B TOM YHCJE MOJIU-
[IUKJINYECKUE apOMATHIECKHE, CaXKa);

0) BemecTBa, MEXaHU3M 00pa30BaHUs KOTOPHIX HEMOCPEICTBEHHO
HE CBSI3aH C MPOILIECCOM CropaHus TOIUIMBA (OKCHUJIBI a30Ta - MO TEPMHU-
YECKOMY MEXaHU3MY );

B) BEILECTBA, BHIOPOC KOTOPBIX CBSI3aH C MPUMECSIMHU, COJACpKa-
IIMMUCS B TOIUIMBE (COCAMHEHUS CEPhI, CBUHIIA, APYTUX TAKEIBIX Me-
TaJJIOB), BO3/yXe (KBapueBas MbUIb, a3pO30JIM), a TaKke 00pa3yroliu-
MUCSI B IIPOIECCE U3HOCA JIeTANICH (OKCH/IBI METAJLIIOB).

PaccmoTrpuM moapoOHee MexaHW3MBI 00pa3oBaHMs Hambolee
OMAaCHBIX JIJISI OKPY>KaIOIIEe Cpeabl BEIIECTB.

Momnoxcuo yenepooa CO - o6pasyeTcsi B X0Jie IpeATIaMEeHHBIX pe-
aKIMi, IpU CTOPAHUU YTIIEBOJOPOJHOTO TOILJIMBA C HEKOTOPHIM HEHOC-
TaTKOM BO3/yXa, a Takxke npu auccormanuu COz (mpu TemmepaTypax
6oisee 2000 K).

B nuzensix, padboraromux npu kod3PduimeHTe u30bITKa Bo3ayxa o
> 1 (OenHast cMechb), BEpPOSITHOCTh oOpa3oBanusi CO MeHbllle, HO B IIU-
JUHJpaX HaXOJATCS JOMOJHUTEIbHBIE UICTOYHUKHU €0 MOSBICHUS (HU3-
KOTEMIIEpaTypHbIC YYACTKH IUIAMEHHU CTaJNH BOCIUIAMEHEHUS TOIIJINBA;
Karid TOIUIMBA, MTOCTYMAIONMe B KaMepy Ha MO3JAHUX CTaIUsIX BIPHICKA
u cropatoiue B AupHy3MOHHOM MIIaMEHU TIPU HEAOCTATKE KUCIOPOAa).

Juoxcuo yenepooa CQO> sBISETCS HE TOKCHUYHBIM, HO BPEIHBIM
BEIIIECTBOM B CBSI3U C (DMKCUPYEMbIM MOBBIIIEHUEM €r0 KOHIICHTPaLUU
B aTMocdepe IUIaHEThI M €T0 BIMSHUEM Ha U3MEHEHHUE KJIMMaTa.

CO (yrapsslil Ta3) OKa3bIBa€T BPEIHOE BO3JICHCTBUE HA OPraHU3M
yenoBeka. [Ipu BAbBIXaHMM OKCHZ yriepojaa OJIOKUPYET MOCTYIUJICHUE
KHCJIOpOJia B KPOBb U BCJEACTBHE 3TOTO BBI3BIBAET T'OJIOBHBIE OOJIH,
TOIIHOTY, a B 00J1€e BBICOKHX KOHIIEHTpalusax - gaxe cmepthb. I[1JIK CO
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P KPaTKOBPEMEHHOM KOHTaKTe cocTapigeT 30 mr/m3, mpu mnmrens-
HOM KoHTakTe - 10 mr/m°. EcaM KOHIEHTpanus OKCHIA yIiIepoja BO
BJIBIXAEMOM BO3/yXe NpeBhICUT 14 Mr/m3, To Bo3pacTaeT cMEPTHOCTh OT
uHpapKTa MHOKap/a.

OcHoBHas 10Ji1 00pa3oBaBiIuxcs B kamepe cropanust CO okucs-
etcst 10 COo, HE BBIXOA 3a Mpeeibl Kamepbl, 00 3aMepeHHas 00beM-
Has aoJis auokcuaa yriepoaa B Ol coctasnset 10-15%, 1. e. B 300-450
pa3 Oobie, yuem B atMochepHom Bozayxe. Okucienue CO B CO;z npo-
HCXOJIUT B BBIMYCKHOM TpyOe, a Takke B HelTpanuzaTropax OI'.

Oxkcuowvl azoma NO, NPeACTaBIAIOT HA00P CISIYIOIIUX COCAUHE-
Huii: N2O, NO, N2Oz, NO3z, N204 u N2Os. IIpeobnagaer NO (99% B
OeH3UHOBBIX NBHUrarensax u 6onee 90% B nuzensx). B atmocdepe npu
HopMmanbHbIX ycioBusax NO oxucnserca no NO.. B kamepe cropanus
NO moxeT 00pa30BBIBATHCS:

- IIPH BBICOKOTEMIICPATYPHOM OKHCIICHHHM a30Ta BO3ayXa (TepMu-
yeckuit NO);

- B pe3yJibTaT€ HU3KOTEMIIEPATYpPHOTO OKHCJIEHHUS a30TCOJIepKa-
IIUX coeArHEeHMI TornBa (ToruBHbIA NO);

- U3-3a CTOJIKHOBEHHUSI YTJIEBOJOPOIHBIX PAJUKAIOB C MOJIEKYIaMu
a30Ta B 30HE PEaKIUil TOPEHUS MIPU HAJTMYUU MyJIbCAIIUN TeMIIEpaTyphl
(6n1cTpBIil NO).

B kamepax cropanusi nomuHupyer tepmuueckuii NO, oOpasyro-
IIUHCS U3 MOJICKYJISIPHOTO a30Ta BO BpeMsl TOpEeHHs] O€THOM TOTIIMBO-
BO3AYIIIHOW CMECU U CMECHU, OJU3KON K CTEXUOMETPUUECKOM.

Venesooopoovr CiH, - HECKOJBKO AECATKOB HAaUMEHOBAHUI Be-
HIeCTB, 00pa3yroNIUXCcs B pe3yjbTaTe:

- peakuii [IENOYHO-TEIIOBOTO B3phIBA - MUPOJIN3a U CUHTE3a
(moMIUKINYEeCKUe apoMaTudeckue yrieroaopoasl (ITAY), anbuerumsl,
(beHoIbI);

- HEMOJIHOTHI CTOPaHUs B pe3yJibTaTe HapyIIeHUs Impolecca rope-
HUS (HECTOPEBIIIME KOMIIOHEHTHI TOTIJIMBA M Macya).

Hanbonee TokcuuHbl u3 yriaeojoponoB ITAY. MakcuManbHbIi
YPOBE€Hb TOKCUYHOCTH (arpecCUBHOCTh + KOHIIEHTpAILUsl) HMEET
oen3(a)muper CooHio.

Teepovie uacmuysbl BKIIOYAIOT TBEPJbIN YIIIEPOJ, OKCUILI METalI-
JIOB, TUOKCHUJ KpPEeMHHUs, Cyiab(aThl, HUTPAThl, achadbThl, COCAUHCHUS
CBUHIIA.

TBepapiii yriepon (caxa) SIBISIETCS OCHOBHBIM KOMIIOHEHTOM
TBepAbIX yacTul. [lpu comepxanuu 130 mr caxu B 1 M° 0TpaboTaBIIKMX

6



ra3oB OHM CTAHOBATCS BUIMMBIMH, IpH coaepxkanuu 600 mr B 1 M° -
NPUHUMAIOT IBET CPEIHEW YEepHOTHI. BOJBIIMHCTBO YaCTHI] Ca)XH, OT-
(GuIbTpoBaHHBIX M3 YepHOro jabMa (87-98%), umeror pasmepsl B 0,04-
0,50 mxm. B cBoto ouepesib OHU COCTOAT M3 O0Jiee MEJIKUX YacTHIl pa3-
mepom 0,015-0,170 mxm.

Mexanu3m 00pa30oBaHMs CaKM HEJOCTATOYHO M3YYEH M CBS3aH C
OOJIBIIIMM KOJIMYECTBOM XUMHUYECKMX peakuuil. B olumem ciiyuae oH
MpeJCTaBISIET COOO0M MOCIEA0BATEIBHOCTh MPOIIECCOB PA3JIOKEHUS Y-
JIEPOJHBIX TOTUIMB, 0Opa30BaHUsl aKTUBHBIX YTIEPOJHBIX YACTHII B IJIa-
MEHH, POCTa SJIEp CaXH, arjloMepali 4acTUll U, HAKOHEIl, OKUCICHUS
CaxH.

Brinenenue caxu u3 miaMmenu npoucxoaut npu o = 0,33 — 0,7. B
OTPETYJIUPOBAHHBIX JBUTATENISIX C BHEIIHUM CMeCeoOpa30BaHUEM U HC-
KPOBBIM 3aKUTaHUEM (OCH3MHOBBIX, TA30BbIX) BEPOSTHOCTH IMOSBICHUS
TaKuX 30H HE3HAYUTEIbHA. Y JU3ENeil JOKalbHbIE NEPEOOOraieHHbIE
TOIJIMBOM 30HBI 00pa3yIOTCs Yalle W B MOJHOU MEPE pealu3yroTcs Ie-
PEUYHUCIICHHBIEC MPOIIECCHI caxkeoOpazoBaHus. [10a3ToMy BBIOPOCHI Caxu ¢
OI' y guzeneii Oosibllie, YeM y JBUTATENIEH C MCKPOBBIM 3a)KUTAHUEM.
OOpa3oBaHue CaXM 3aBUCUT OT CBOMCTB TOILJIMBA: Y€M OOJIbIIIE OTHO-
menue C/H B TomiuBe, T€M BBIXOJ1 CaXKH BHIIIIE.

Baxxapiil mpouecc, onpeaeisioi ypOBEHb SMUCCUU CaXU IIPU
TOPEHUH, - €€ BBITOPAHUE B BBICOKOTEMIIEPATypPHOM TYypOYJICHTHOM Ta-
30B0OM moToke npu Temneparype 850-920 K. B mpouecce BbeIiropaHus
ABJISIFOTCSL 3HAYUMBIMHU AU(DPy3ust U copOLMs HA MOBEPXHOCTH KOHIJIO-
MEpaToOB CaXU TBEPJIbIX UTI000pa3HbIiX oOpazoBanuii [IAY, uyTto oTHO-
CHUT €€ K KJIacCy OIACHBIX 3arpsi3HUTENEH.

Kuoxue ywacmuywr. CojiepkaT B OCHOBHOM TOIUITMBO U YacTh CMa-
30YHOT'0 Macja, HE CTOpPEBIIME B IWJIUHAPE, a TAKKE MPOIAYKTHI HEMOJI-
HOTO cropaHust ((peHObI, AJIbACTU/IBI).

Hanvuue TBEpAbIX U KUIKUX YACTUYEK B OTPAOOTABIINX razax Ju-
3€JIbHBIX JBUTATENICH SBIISICTCA MPUYMHON HEMPO3PAYyHOCTH 3THX T'a30B
(IBIMHOCTH).

Cepa, conepxanjasicsi B MOTOPHOM TOIUIMBE, BO BpEeMs TOPEHUS
WHTEHCUBHO okucysiercs B SOy.

CepHblil aHruzipusl oOpa3yeTcs MPU OKUCICHUU CEPHUCTOrO aH-
rugpuaa. KoHeuHbIM NPOAYKTOM PEAKIUU SBISIETCS a3p030Jib WM pac-
TBOP CEPHOM KHCJIOTHI B JOXKICBOW BOJIE, KOTOPBIN MOJKUCISAET MOYBY,
o0ocTpseT 3a00JeBaHus IbIXaTEIbHBIX MyTe. PacTeHUs OKOJIO Takux
OPEANPUATHIT OOBIYHO OBIBAIOT I'YCTO YCESIHBI MEJIKUMU HEKPOTUYECKU-
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MU TIATHaAMU, 00pa30BaABIINXCS B MECTaX OCEJaHUsI Karelb CEpHOM KUC-
710Thl KHCHOTHBIE HOXAM BBI3BIBAIOT TSKEJBIE MOCHEACTBUA. YIKE HPHU
pH menee 5,5 npecHOBOIHbIE PHIOBI YYBCTBYIOT €05l YTHETEHHO, ME/]I-
JIGHHEEe pacTyT U pa3MHOXKaroTcs, a npu pH Hmke 4,5 BooOie He pas-
MHOXatTcs. [anbHeiiee ymensiienue pH npuBoauT k rudenu pelo,
3aTEM 3€MHOBOJIHBIX, & B KOHIIE€ KOHIIOB - HACEKOMBIX U PACTCHUU: Op-
raHU3Mbl HE MPUCTIOCOOJICHBI K KU3HU B KucioTax. K cyacTeio, BceoO-
masi ru0enp MpenoTBpaIlacTCs MOYBOM, KOTOpasi HE TOJBKO (QUIBTPYET
yepe3 ceOsl T0KIEBYIO BOY, HO U XMMHUUYECKH OYHUIIAET €e, 0OMEHUBas
kaTuoHbl H+ Ha kaTtuoHbl HaTpus U Kanus. KucioTHbIe JOXKAU BO3/CH-
CTBYIOT U Ha MOYBY, BbI3bIBAasl 3aKUCICHHUE €€, TOCKOJIbKY HMOHOOOMEH-
Has CIMIOCOOHOCTH MOYBBI HE OecnpeiesibHa. 3aKUCICHNUE OTPUIIATEIBHO
BIIMSIET HA CTPYKTYPY, arPEraTHOE COCTOSIHUE MOYBbI, yTHETAET MOYBEH-
HYI0O MUKpPO(DJIOPY U PACTCHUS, BBI3BIBAET UX THOENb. DTO BPEIUT Jie-
caM, CeJIbCKOXO03SIICTBEHHBIM KYJIbTYpPaM.

Ceurey B COCTaBE TBEPJBIX YACTUI] (M3-32 UCIOIb30BAHUS ATUIIU-
POBAaHHBIX OCH3WHOB) MPUCYTCTBYET B BUJIE€ COCIUHEHUN TajOreHUI0B
CBHHIIA, KOTOPBIE 00pa3yloTCs MO CXOJHOMY MEXaHU3MY OOpa30oBaHMUs
caxu. B Hacrosiee BpeMs MpUMEHEHUE STUJIMPOBAHHOIO OEH3WHA 3a-
MPEIICHO 3aKOHOJATENIbHO, YTO B MPUHIIMUIE MCKIIOYAECT BO3MOKHOCTh
MOSIBJICHUSI CBUHIIA B OTPA0OTABIINX Ta3ax.

OrnieHka BBIOPOCOB 3arpsA3HAIONIMX BEIIECTB aBTOTPAHCIIOPTHBIMU
CpeACTBaMU B aTMOC(EpHBIH BO3AYX HCIOJb3YETCS MPU TMPOBEIACHUU
pacueToB BbIOpOCA 3arps3HSIONIMX BEHIECTB ABTOMOOMWJIBHBIM TpPAaHC-
MOPTOM U pa3pabOTKe MEPONPHUSATUM MO UX CHIXKEHUIO HAa BCEX YPOBHSIX
MJIAaHUPOBaHUS. YUHThIBaeTCsl BhIOpoc okcuaa yriepoaa (CO), yrieBo-
noponoB (CHy), okcunos azota (B mepecuere NO2), TBEpAbIX YaCTHUIL
(C), cepuucroro anruapuaa (SO2).

MetoMKka OLIEHKA BBIOPOCOB 3arpsi3HSIIONIUX BEHIECTB JIETKOBBI-
MU, TPY30BBIMHA aBTOMOOWJISIMU M aBTOOycaMU OCHOBaHa Ha pe3yJibTa-
Tax TUIOBBIX MCIBITAHUM IO MOKA3aTeNIsIM TOKCUYHOCTH U TOTIJIMBHOM
SKOHOMUYHOCTH, CKOPPEKTHUPOBAHHBIX C YUYE€TOM KOHCTPYKIHMH aBTO-
TpaHcnopTHBIX cpeAcTB (ATC) u ycnoBuil ux 3KCILTyaTaluu.

Tun pBuratens - 3To IIaBHbIN (HAKTOP, ONPEACISIONINNA pa3HUILY B
BbIOpocax. bensunoBwie asurarenu (I'A3-2410 u 3WJI-130) tpaguum-
OHHO BBIOPACHIBAIOT OOJIbIIE BPEAHBIX BEIIECTB, TAKUX KAK YIIICKUCIIBIN
ra3, yrapHblid ra3, a30THCTBIE COCJIUHEHUS, a TAKXKE PA3JIUYHbIC YTJIEBO-
JTOPOAbl. DTO MPOUCXOJIUT M3-3a OCOOCHHOCTEN CropaHus TOIIMBa: OCH-



3WH CTOpaceT MEHEee TMOJHOIICHHO, YeM J13eJIb, OCOOCHHO B CTapbIX WM
HEed((PEKTUBHBIX IBUTATENAX.

Huzenvubie nurarenu (KamA3 u JInA3) O6onee SKOHOMUYHBI U
9KOJIOTUYHBI C TOYKH 3PCHHS BBIOPOCOB, TOTOMY YTO JU3EIHHOE TOILTH-
BO MMEET OOJIBIIYIO0 DHEPTreTUYECKYI0 IJIOTHOCTh, U JTU3CIIbHBIC JBUTA-
Tenau pabotaroT Oosnee 3PpdekTuBHO, ¢ MeHbIIUMHU BbiOpocamu CO2 u
JIPYTUX BpeIHBIX BemecTB. OQHAKO CTOMT OTMETUTD, YTO COBPEMEHHBIE
JIM3ENIbHBIC MAIMHBI MOTYT MMETh JIPYTHE THUIIBI BEIOPOCOB, TaKUE Kak
okcubl a3oTa (NOx) 1 yacTuilbl, HO B JAHHOM KOHTEKCTE UX BBIOPOCHI
BCE PABHO OKa3bIBAIOTCS HUXKE, YeM Y OCH3MHOBBIX JIBUTATEIICH.

[Tponopuust mpobera 1mo ropojty 1 3aropoJHOMY JABHIKEHUIO TaKKe
UTPAET BAXXHYIO POJIb. TpaHCIIOPT, KOTOPHIM OOJIbIIIE BpEMEHU MPOBOIUT
B ropojickom Tpaduke (31JI-130 u KamA3), Oyner umeth 00Jiee BHICO-
KHE BBIOPOCHI M3-3a OOJBIIEr0 KOJWYECTBA OCTAHOBOK M CTapTOB, UTO
cHuxaeT 3¢(HEKTUBHOCTh paboThl ABurarens. [Ipobder mo 3aropogHbIM
TpaccaM B MEHBIIICH CTEICHH BIIMSET Ha BBHIOPOCHI, TaK KaK JBIKYIIHE-
Csl Ha BBICOKOM CKOPOCTH JBUTaTeNd paboTaroT OoJiee 3P(HEKTUBHO U C
MEHBIIUMH BBIOpOCAMU.

['py30moaBEMHOCTD 1 BEC TPAHCIIOPTHOTO CPEACTBA TAK)KE BITUSIOT
Ha BBIOPOCHL. TpaHCIIOPTHBIE CPENCTBA C OOJIBIICH IPY30MOIBEMHOCTHIO
(B1JI-130, KamA3) TpeOyroT Ooblie S3HEPTUU JJIsl IEPEABUKEHUS, UTO
TaK)Xe YBEJIMYHUBAET BHIOPOCHL. Uem OoJbllie Bec, TeM OOJIbIIE TOIUIMBA
TpeOyeTcsl I IBMKCHHMS, a 3HAYUT, BEIOPOCHI BO3PACTAIOT.

Kpome Toro, oueBHUIHO, YTO €CJIM KOJMYECTBO aBTOMOOWIECH yBe-
JUYUBACTCS, TO U OO 00BEM BBEIOPOCOB Bo3pactaeT. OHAKO 3TO HE
BCErJa MPOMOPIMOHAIBHO, TaK KaK BBIOPOCHI Ha OJIHO TPAHCIIOPTHOE
CPEICTBO MOTYT 3HAUUTEIHHO PA3INdaThCs B 3aBUCUMOCTH OT €T0 THUIIA,
COCTOSIHHSI ¥ YCIIOBHM SKCILTyaTaIuy.

IIpakTHyeckas 4yacrhb.

3adaua: Paccuntath BHIOPOCHI TOKCUYHBIX KOMIIOHEHTOB C OTpa-

OOTaBIIMMH Ta3aMHU ABUI'aTCIIIMHU aBTOTPAHCIIOPTA, IMPHHAIJICKAIICTO
ATIL

Ucxoonvie oannvie: B ATII, pacnonokeHHOM B ropojie C Hacelie-
HueMm 800 Toic. yen., umeetrcsa 50 aBTomoomneii-takcu ['A3-2410 (pabo-
yuii o0bem asuratens 2,5 i), 30 aBromoOuieit 3NJI-130 (rpy3onoas-
€MHOCTh 6 T, IBUTaTeNb O¢H3MHOBBIN), 40 aBTOMOOMIEH KamMA3 5320
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(rpy3onobeMHOCTh 9 T, ABUTATENb JU3EIbHBIN), 25 MapIIpyTHBIX TO-
poackux aBToOycoB JInA3 (rabaputHas aauHa 11 M, ABUTaTe b AU3EIb-
HbIi). [IpoGer jerkoBbIX aBTOMOOWIIEH OCYIIECTBISETCS B TOPOJCKUX
ycioBusXx. [laHHbIe 0 pacnpeaesnieHuu npodera rpy30BbIX aBTOMOOUIIEH
B TOPOJICKUX M 3aropOJHBIX YCIOBUSIX OTCYTCTBYIOT. OOmuii mpooer
KaXXJI0T0 JierkoBoro aBromoomiisa Lij = 40 Teic. kM, rpy30oBoro Lys = 35
ThIC. KM, aBTOOyca Lims = 50 Thic. kM. BpenHbie BeliecTBa, pacyeT BhI-
Opoca KOTOPBIX HEOOXOAMMO ITPOU3BECTH, YKA3aHbI HUXKE!

BapuanTsl pacuera

Bapuant 1 2 3 4

Bpennoe BemiecTBo CO CiHy NO, SO,

Vkazanus x pacuemy

Pacuert BLIOPOCOB BPEAHBIX BEIIECTB JICTKOBBIMU AaBTOMOOUISIMU

MaccoBbiif BRIOPOC 3arps3HSIONIMX BEIIECTB JIETKOBBIMUA aBTOMO-
OWJISIMU C ONpPENCICHHBIM 00BEMOM JBUTATENS NPU ABUKEHUU IO TEP-
PUTOPHUM HACEJIEHHBIX MyHKTOB M1y (T) paccuntbiBaeTcs mo popmyie

Mly = Mmy; 'L1j 'Kri '10_6,

r71€ Myjj - TPOOETOBBINM BHIOPOC 1-T0 3arPA3HSIIONIECTO BEIIECTBA JIETKOBBIM
aBTOMOOMJIEM C JIBUTaTEJIeM j-ro pabodero oobema, I/kM (Tadi.2);
L1j - cymmapHBbIil IpoOeT JIETKOBBIX aBTOMOOWIIEH C JBUTATEISIMH |-
ro pabodero oobema Mo TEPPUTOPUU HACEIECHHBIX MyHKTOB, KM; Ky
- K03 HUIMECHT, YUYUTHIBAIOIINI U3MEHEHNE BBIOPOCOB 3arps3HSIO-
IIMX BEIISCTB NPHU JIBIKCHHUH IO TEPPUTOPHUU HACEICHHBIX ITyHK-
TOB (Ta0m.3).

Pacuer BEIOPOCOB BPEIHBIX BEIIECTB I'PY30BBIMU aBTOMOOUISIMHA

MaccoBbIii BEIOPOC 3arps3HSIONINX BEIIECTB TPY30BBIMH aBTOMOOH-
JSIMUA C ONPEACIICHHOM TPy30MOAbEMHOCTHIO W THUIIOM JBUTATENS TPHU
JIBIKCHHUH TI0 TEPPUTOPHUU HACEICHHBIX MYHKTOB Miiks (T) pacCUMTHIBaA-
eTcs 1mo popmyie

Mliks = My - Liks ) Kris ) Knis :107° ’

1€ Miiks - MPOOETOBBIN BHIOPOC 1-T0 3arps3HSIONIETO BEUIECTBA IPY30BbBIMU
aBTOMOOWISIMU k-0i1 Tpy30MOIBEMHOCTH C ABUTATEIEM S-TO THIIA,
r/kMm (Tabi.4);
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L1iks - CyMMapHBIi MPOOET M0 TEPPUTOPUU HACEICHHBIX ITyHKTOB I'Py-
30BBIX aBTOMOOWIEH k-0if Tpy30MOABEMHOCTH C JBUTATEISIMU S-TO
THIIA", KM,

Kris - kK03h(UIIMEeHT, YUUTHIBAIOIINN HW3MEHEHUE BBIOPOCOB 3arps3-

HSIOIMX  BEIIECTB IPH JBWXCHUU [0 TEPPUTOPUH HACEICHHBIX

MyHKTOB (Ta6:1.5);

Knis - KO3(phUIIMEHT, YUYUTHIBAIOIIUN H3MEHEHHE MPOOEroBOr0 BHI-

Opoca OT YypOBHS HCHOJB30BAaHUSA TPY30MOIBEMHOCTH M Ipobdera

(Tabi.6, Ta6:1.7).

MaccoBblii BBIOPOC 3arps3HSIONIMX BEIIECTB I'PY30BBIMH aBTOMOOU-
JSIMUA C OMPENEICHHON Tpy30MOAbEMHOCThIO M THIIOM JIBHTATENs IPHU
JBU>KCHUH BHE HACEJICHHBIX MTYHKTOB PACCUUTHIBACTCS 1O (OpMyJie

M yis = Mayis - Los - K 107 ;
1€ Maiks - MPOOETOBBIN BHIOPOC 1-TO 3arpsA3HSIONIECTO BEIIECTBA IPY30BHIMU
aBTOMOOWISIMU k-0# TPYy30MOJBEMHOCTH C JBUTATEIEM S-TO THIIA,

/KM (Tab:1.8);

Loks - cymMMapHbIid poOer BHE TEPPUTOPUH HACETICHHBIX MYHKTOB I'PY-

30BBIX aBTOMOOWIEH k-0if Tpy30MOABEMHOCTH C ABUTATEISAMHU S-TO

THIIA®, KM;

Knis - K09pdUIIUEHT, YUUTHIBAIONIUN U3MEHEHHE MTPOOETOBOTO BHIOPO-

ca OT YPOBHSI MCIOJIb30BaHUS IPy30IM0BEMHOCTH U mpodera (Tadm.6,

TabJ1.7).

*Ilpu oTcyTCTBUM AaHHBIX O pACIpEETICHUH Mpoldera rpy30BbIX aBTOMOOU-
Jiell B TOPOJCKHUX U 3arOPOJIHBIX YCIOBHUSAX U HAJIMYMU JAaHHBIX 00 00111eM npoodere
aBTomoOms Ls mpober Lis u Loks ompenensercs mo gopmynam L= 0,9- Lis;
Loks= 0,1 Lis.

CyMMapHbIii MacCOBBIM BBIOPOC 1-TO 3arps3HAIONIETO BEIIECTBA T'PY-
30BBIMU aBTOMOOWIISIMU M (T) onipenensieTcs no popmylie

M;i=X (Muiks + Moiks ) Kitis
rae Kis - KoaPUIHMEHT, YUUTHIBAIOIINN BIUSHUE TEXHUIECKOTO COCTO-
SHUS aBTOMOOMJIEH Ha MacCOBBIM BBIOPOC 1-TO 3arps3HSIONIETO BeIlle-
CTBa JJIS S-TO THIIA JIBUTATEIIS.
JI71s1 Tpy30BBIX aBTOMOOMJIEH ¢ OCH3MHOBBIMU U Ta30BBIMU JIBUTATE-
asvu - Kieo= 2,0; Kiew= 1,83; Kino= 1,0; Kiso= 1,15; Kipp= 1,15; nns aB-
TOMOOWJIEN C AU3ENBHBIMUA ABUTATEIAMU - Kio= 1,6, K= 2,1, Kino=

1101 KZS(): 1191 Rtpb: 1115
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[Ipu OTCYTCTBUHM AaHHBIX O pacHpeneiIiCHUH MpoOera rpy30BbIX aB-
TOMOOMIICH B FOPOJCKUX U 3arOPOAHBIX YCIOBUSAX M HAJIUYMH JAHHBIX
00 obmem mpobdere aBTomoomst Lys mpoder Liks 1 Loks onipenensercs mo
(I)OpMyJIaM L1ks: 0,9' Lks; |—2ks: O,l' Lks.

PacueTt BLIOPOCOB BpeAHBIX BEIIECTB aBTOOyCcaMu

MaccoBblii BRIOPOC 3arps3HSIONIMX BEIIECTB MapIIPYTHBIMH TO-
POACKMMHU aBTOOyCaMH OIPEACICHHOI0 KJIacca ¢ OMPeACIICHHBIM THIIOM
JIBHUTATENS TIPU ABWKECHUU IO TEPPUTOPUU HACEICHHBIX MMYHKTOB Miims
(T) paccunThiBaeTcs o ¢popmyie

Ml :Kp°m 'les'Kris°Khis'1O_6,

rae K, - koophuiuenT, yauThIBalOMINN U3MEHEHUs BHIOPOCOB 3a-
IPS3HAIONINX BEIISCTB MPHU JABUKEHUU MAPUIPYTHBIX TOPOJCKUX aBTO-
OycoB no TeppuTopun HaceiaeHHbIX MyHKTOB (st CO, CxHy, NO2 = 1,4,
s SO2=1,1);

M1ims - TPOOETOBBIN BHIOPOC 1-TO 3arpsA3HSIONICTO BEIIECTBA ABTO-
Oycamu m - TO Kjlacca ¢ JIBUTAaTeJIeM S-TO TUIa, I/kM (Tabm.9);

Lims - cymMMapHbIii TTpoOer Mo TEPPUTOPUU HACETEHHBIX MyHKTOB
MapUIpyTHBIX TOPOJCKUX aBTOOYCOB m - IO Kjlacca C JBUTATEIEM S-TO
THUIIA, KM;

Kris - K03Q(QUUHEHT, YyYUTHIBAIOIINI W3MEHEHUE BBHIOPOCOB 3a-
TPSI3HAIONINX BEIIECTB MPH JABUKEHUU IO TEPPUTOPUU HACETECHHBIX
MyHKTOB (Ta0:1.5);

Khis - K03dPUIIMEHT, yUUTHIBAIOIINN U3MEHEHNE TPOOETOBOTO BhI-
Opoca OT YypOBHA UCIOJB30BAHUS TPY30MOJBEMHOCTH U Tpodera
(Ta61.10).

[lo manHBIM pacueToB 3amnonHseTca Tabnuma 11 u gemaeTcs BBIBOJ O
TOM, TPAHCIIOPTHOE CPEJICTBO C KAaKUM THUIOM JBUTATENI BHOCHUT
HauOOJBIINNA BKJIAJ B 3arpS3HEHUE BO3YIIHOW Cpedbl MO JTaHHOMY HH-
IPEIUEHTY.

ims 1ims

Tabmuna 2
[IpoGeroBbie BEIOPOCHI 3arps3HSIONIMX BEIECTB JIETKOBBIMU aBTOMOOU-
JISIMU 110 TEPPUTOPUHU HACEIICHHBIX MYHKTOB

Pabounii 06bem IIpoGeroBelii BBIOpOC Myjj, T/KM
JBUTATEIS, JT co C.Hs NO, 0,
Memnee 1,3 11,4 2,1 1,3 0,052
13-138 13 2,6 1,5 0,076
1.8-35 14 2,8 2,7 0,096
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Tabnuia 3

3HaueHUs Kri B 3aBUCUMOCTH OT THUIIAa HACCIICHHOI'O ITYHKTA

Tum HaceIEHHBIX 3HaueHusa Kii
IIYHKTOB, YHCJIO JKUTEJICH cO C.H, NO, 50,
I'opon, 6onee 1 mMuTH. ger. 1,0 1,0 1,0 1,25
["'opon,100 ThIC.- 1 MITH. el 0,87 0,92 0,94 1,15
I"opon, 30 - 100 ThIC. yer. 0,7 0,79 0,81 1,05
[Ipourie HaceaeHHBIC MYHKTHI 0,41 0,59 0,6 1,00
TaoOmuna 4

HpO6€FOBBI€ BBI6pOCBI 3arpA3HAOMNX BCIICCTB IIPHU ABUKCHHUHN
I'PY30BbIX aBTOMOOMJIEN 1O TCPPUTOPHUHN HACCIICHHBIX ITYHKTOB

['py30M01bEMHOCTD Tun [TpoOeroBsIif BBIOPOC Mijks, I/KM

aBTOMOOWJIS, T JIBUTATEIIS CcO CiH, NO, SO,

05-20 b 22 3,4 2,6 0,13

2,0-50 b 52,6 4,7 51 0,16

I 26,8 2,7 51 0,14

)| 2,8 1,1 8,2 0,96

5,0-8,0 b 73,2 55 9,2 0,19

r 37,4 4,4 9,2 0,17

)| 3,2 1,3 114 1,03

8,0-16,0 b 97,8 8,2 10,0 0,26

)l 3,9 1,6 13,4 1,28

6o1ee 16,0 | 4,5 1,8 16,4 1,47
Tabnuua 5

3HaueHue Kris B 3aBUCUMOCTH OT THUIId HACCJIICHHBIX ITYHKTOB

Twumn HaceneHHBIX ITYHKTOB,

3uauenue Kiis

YUCJIO JKUTEJIEeH CO CiHy NO, SO,

b,I I b,I A | T | O | BAT
["opon, 6onee 1 mMiH. ver. 10 | 10 | 10 | 10 | 10 | 10 1,25
I'opo, 100 ThIC.-1 MIIH. U. 0,89 109 |08 093|079 09| 1,15
I"opoa, 30-100 ThIC. YerL. 0,74,083] 0,7 | 08 | 069 | 082 ]| 1,05
[Ipourie Haces. MyHKTHI 058 | 0,64 | 0,5 0,6 0,6 0,7 1,0

Tab6muia 6

3naueHust Kyis 7151 Tpy30BBIX aBTOMOOUJICH ¢ OCH3UHOBBIMU
Y Ia30BbIMU JIBUTATEIAMHU
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arpsizas- | Koadbdumument wc- 3nauenust Knis B 3aBUCHUMOCTH OT KO3 uru-

IoIee M0JIb30BaHUS TPYy30- €HTa MCIOJIb30BaHMs Ipodera, 3

BEILIECTBO MOTbEMHOCTH, Y 0,5 0,6 0,7 1,0

1 2 3 4 5 6

<0,2 0,53 0,54 0,55 0,58

CO 0,2-0,4 0,58 0,61 0,63 0,70

0,4-0,6 0,63 0,67 0,70 0,80

0,6-0,8 0,63 0,73 0,77 0,90

0,8-1,0 0,73 0,79 0,84 1,00

<0,2 0,81 0,81 0,82 0,84

CxHy 02-04 0,83 0,83 0,85 0,88

0,4-0,6 0,85 0,86 0,88 0,92

0,6-0,8 0,87 0,88 0,91 0,96

0,8-1,0 0,89 0,91 0,94 1,00

<0,2 0,5 0,51 0,52 0,56

NO, 0,2-0,4 0,56 0,58 0,60 0,67

0,4-0,6 0,61 0,64 0,68 0,78

0,6-0,8 0,67 0,71 0,76 0,89

0,8-1,0 0,72 0,78 0,83 1,00

<0,2 1,03 1,03 1,04 1,05

SO, 0,2-04 1,08 1,10 1,11 1,16

0,4-0,6 1,14 1,16 1,19 1,27

0,6-0,8 1,19 1,23 1,27 1,38

0,8-1,0 1,24 1,29 1,34 1,49

[Tpumeuanue k Tabnuie 6.
[Ipu oTcyTcTBUM HaHHBIX O (PAKTUUECKHX 3HAUYCHUSX Y, 3 MpUHUMAETCS y =

0,6-0,8; B =0,5.

Tabmnua 7

3nauenus Knis 1151 TPy30BbIX aBTOMOOMIIECH C TU3EJIEM

3arpsizusa- | Kosdduuuent uc- | 3naueHus Knis B 3aBUCUMOCTH OT KOADPUIn-
Io111ee MOJIb30BaHUs TPY30- €HTa MCIOJIb30BaHus npobera, 3

BEIIECTBO MOAbEMHOCTH, Y 0,5 0,6 0,7 1,0
<0,2 0,52 0,53 0,54 0,57
CO 0,2-0,4 0,57 0,60 0,62 0,68
04-0,6 0,63 0,66 0,69 0,78
0,6-0,8 0,68 0,72 0,77 0,89
0,8-1,0 0,73 0,79 0,84 1,00
<0,2 0,64 0,65 0,66 0,68
CxHy 0,2-04 0,68 0,70 0,71 0,76
04-0,6 0,72 0,74 0,76 0,84
0,6-0,8 0,76 0,79 0,82 0,92
0,8-1,0 0,80 0,84 0,88 1,00
<0,2 0,75 0,76 0,76 0,77
NO, 02-04 0,77 0,78 0,79 0,81
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0,4-0,6 0,80 0,82 0,83 0,87

0,6-0,8 0,82 0,84 0,87 0,93

0,8-1,0 0,86 0,89 0,92 1,00

<0,2 1,03 1,04 1,04 1,06

SO, 0,2-04 1,09 1,10 1,12 1,18
0,4-0,6 1,15 1,18 1,20 1,29

0,6-0,8 1,20 1,25 1,29 1,41

0,8-1,0 1,26 1,32 1,37 1,53

[Tpumeuanue k Tadymie 7. [Ipu OTCYTCTBUM TaHHBIX O (DAKTUYECKUX 3HAYC-
Husx v, P npuaumaercs y = 0,6 - 0,8; = 0,5.

[IpoGeroBbie BEIOPOCHI 3arPA3HSIONINX BEIIESCTB IPY30BbIMU
aBTOMOOWJISIMU TIPY JIBM)KEHUH BHE HACEJICHHBIX MYHKTOB

TaOmuna 8

['py30n0peMHOCTD Tun [TpoOeroBslil BBIOPOC Maks, I/KM

aBTOMOOMJISA, T JIBUTATENS CO CiH, NO, SO,

055-2,0 b 15,2 1,9 2,1 0,13

2,0-5,0 b 26,3 2,6 4,1 0,16

r 13,1 1.5 4,1 0,14

)| 2,5 0,8 6,9 0,96

b 40,8 4,1 8,0 0,19

r 20,2 2,4 8,0 0,17

)| 2,6 1,2 9,10 1,03

8,0-16,0 b 50,5 4,5 8,9 0,26

)| 3,2 14 10,7 1,28

oonee 16,0 | 3,6 1,5 13,1 1,47
Tabnuma 9

[TpoGeroBbie BEIOPOCHI 3arpsI3HSIONINX BEIIECTB MPU ABUKEHUU

aBTO6y00B I10 TCPPUTOPHUHN HACCIICHHBIX ITYHKTOB

Knacc aBroOyca Tun [IpoOeroBeIif BBIOPOC Mijms, T/KM

(L - rabapuTHas JyiMHA, M) ):[:1;:— o C.H, NO, 30,
Maisnii 6,0 <L <7,5 b 44,0 3,4 6,1 0,18
Cpennuii 7,5<L <9,5 b 67,1 5,0 9,9 0,25
A 4,5 14 91 0,9

Bbonpmoii 10,5 <L <12 b 104,0 7,7 10,4 0,32
| 4,9 1,6 10,0 1,23

Oco060 6ompmon L > 12 | 5,0 1,6 11,0 1,65
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Tab6mauma 10
3naueHus Kyis B 3aBUCHMOCTH OT BH/JIa IIEPEBO30K M TUIIA JIBUTATEIIS

Bun nepeBo3ok Tun 3uauenus Khis
JIBATATEIIS CO CiHy | NO; SO,

["opoackue u mpuropoHbIe b 0,9 0,96 0,89 1,3
Ji| 0,89 0,92 0,93 1,3
Mex1yropoHble U TYPUCTCKUE b 0,7 0,88 0,67 1,1
il 0,68 0,76 0,81 1,1
Tabmnuia 11
BapuanTsl a1 pacueToB BHIOPOCOB
Bpennoe HcTouHnk 3arps3HeHUs Hroro

BEIIECTBO ['A3-2410 31JI-130 KamA3 5320 JInA3

CO

CH,

NO;

SO,

CnenaiiTe BBIBOJBI O TOM, KaKHE BHJIBI TOKCHYECKHUX BEIIICCTB Ipe-
oOsamaroT B OI' OEH3MHOBBIX U IU3EILHBIX IBUTATEIIEH.

3aK/JII04YeHue.

DKOJIOTUYECKHE TPOO0JIEMbl aBTOMOOMIBHOIO TPAHCIIOPTa B CO-
BPEMEHHOM MHpe Hen30exHbl. HO MX MOXHO peluTh, €Ciau JAeUCTBO-
BaTh KOMIUIEKCHO U TJI00anbHO. PacCMOTpUM OCHOBHBIE MyTH PEIICHUS
po0JieM, CBA3aHHBIX C AKCIUTyaTallueil aBTOMOOUIICH:

1.  YtoObl COKpATUTh BBIOPOCHI BBIXJIOMHBIX T'a30B, HETATHUBHO
BIUSIONINX Ha OKPYKAIOILIYIO Cpely, CIEAYET UCIO0JIb30BaTh KaueCTBEH-
HOE OYMIIIEHHOE TOIUIMBO. 3a4acCTyH0 MOMNBITKH CIKOHOMUTH IPUBOASAT K
NOKYyIKe OCH3MHA, COAEPIKAIIETO OMACHBIE COSTUHEHUS.

2. Pa3paboTka MpUHIMIHUAIBHO HOBBIX TUIIOB JBUTAaTeleil aB-
TOMOOHJIBHOTO TPAHCIIOPTA, UCIIOJIH30BAHUE aJTbTEPHATUBHBIX UCTOYHHU-
KOB 3Hepruu. Tak, B MpoAaxke CTalld MOSBISATHCS 3JIEKTPOMOOUIIN U THU-
Opunbl, paboTaroniye Ha ekTpudecTBe. M XoTs moka Takux mMopenei
HEMHOI'0, BO3MO>XHO, B OyAyIlleM OHU CTaHYT 00JIe€ MOIMYJISIPHBIMH.
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3. CoOmroaeHre npaBwil JKCIUTyaTalldd aBToMOOWIIsS. BakHO
BOBpPEMsI YCTPAHSTh HEIOJIaJAKHA, 00ECIeYUTh MOCTOSHHOE M KOMILIEKC-
HOE OOCITy’KMBaHWE, HE TPEBBINIATh JOMYCTUMbBIC HArpy3KH, MPHUACPIKH-
BaThCS KACAIOIIUXCS YIPABJICHUS PEKOMEHIAITHM.

4,  Dxkojoruyeckas OOCTaHOBKA HABEPHSKA YJIYUIIHUTCS, CCIIH
pa3paboTaTh W HMCIOJIB30BATh OYKHCTHOE M (HIBTPYIOIEEe 000pYya0Ba-
HHE, KOTOPOE COKPAaTUT OO0BEMBI BPEIHBIX COCIMHEHHM, BBIICISICMBIX
aBTOMOOWJIBHBIM TPAHCTIOPTOM.

5.  PexoHCTpyKIus ABHUTaTeNsl aBTOMOOWS C IIEJbIO TOBBIIIIE-
Hust KIT/ 1 cokpaieHus 00bEMOB pacxoyeMoro TOIIMBA.

6. Hcnonws3oBaHue Apyrux BHUIOB TPaHCIOPTA, HAMpPUMED,
TpOJUICOYCOB U TpaMBaeB.

Heo6xoauMo HMCIonbh30BaTh aBTOTPAHCIIOPT PAIMOHAIBHO U CO-
KpalaTh €ro HeTaTUBHOE BIIMSHUE HAa OKPYKAOIIYIO CPEy.

OT4€éT MO NPAKTHYECKOMY 3aJaAHUIO J0JI5KeH ObITH HAITUCAH OT
PYKH U COAEPKATH:

1. TIucekMenHo oopMIIEHHBIN MOMHBIM pacuéT BHIOPOCOB B aTMO-
chepy BpeIHBIX BEIIECTB aBTOMOOUIISIMU, COTJIACHO CBOEMY BapUaHTY.

2. IInceMeHHBIC OTBETHI HA KOHTPOJIbHBIC BOIIPOCHI.

KoHnTpoJibHBbIEC BONIPOCHI

1. JlaiiTe XapakTepUCTUKY OCHOBHBIM BpPEIHBIM BEIIECTBAM, COJAEP-
KaIMMCS B OTpa0OTaBIIINX ra3zaXx aBTOMOOUJIEH.

2. Mexann3Mbl 00pa3oBaHus HanbOoJee OMACHBIX IS OKPY KaroIIei
Cpellbl BpEIHBIX BEIIEeCTB, coaepxamuxcs B OI' ATC.

3. @akTOophl, BIUSIONINE HA KOJMYECTBO OOPA3YIOIIUXCS TOKCUYHBIX
kommoHeHToB B OI' ATC.

4. Knaccudukaiys 1 ”HBEHTapu3alusi BLIOPOCOB.
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