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Ileab 3aHATHA: NU3YYNUTh TCOPETHUCCKHUE MTOJOKCHUS 3arpsI3HCHHS
aTMoc(epsl aBTOTPAHCIOPTHBIMHU CPEJICTBAMH, BIHUSHHE HA OKPYXKaro-
IO CPEeIy M 3JI0POBbE YEIOBEKa BBHIOPOCOB aBTOMOOHWIHLHBIM TpPAHC-
IIOPTOM TOKCHUYHBIX BEIIECTB, OCBOMTH METOAMKY pacuera BHEIOPOCOB
TOKCUYHBIX KOMIIOHCHTOB C OTpPa0OTaBIIMMH Ta3aMH JBUTATEISIMH aB-
TOTPaAHCIIOPTA.

OO0miue moJoKeHus

B HacTosiiee BpeMsi OCHOBHOW MPUUYMHON 3arpsi3HEHUS BO3yXa B
ropojax sIBJSIIOTCS TPAHCIOPTHBIE BBIOPOCHI, KOTOPBHIE TTOCTOSTHHO OKa-
3bIBAIOT BIIMSIHUE HA 3I0POBbE 4eOBeKa. BBHIXJIONHBIE Ta3bl, BHIOPACHI-
BaeMble B aTMOC(epy aBTOMOOUIIBLHBIM TPAHCIIOPTOM, KOTOPBIE TaKkKe
Ha3bIBAIOT oTpaboTraBmumMu razamu (OI), sBISIIOTCS TpoayKTaMu pado-
ThI IBUTATENICH BHYTPEHHETO CTOpPaHUs B pPe3ysbTaTe MepepadOTKH TOTI-
nuBa. KonuuecTBo ux B aTMocdepe TopoaoB TOJBKO PACTET, YUUTHIBAs
CTPEMUTEIIbHBIN POCT aBTOTPAHCIIOPTA.

Bce aBToM00OMIM BRIOPACHIBAIOT B BO3yX KaHIEPOT€HBI U TOKCHY-
HbIE BelllecTBa. JIBUrarenn BHyTPEHHETO CrOpaHUsl TPUMEHSIEMbIE B aB-
TOMOOHUJILHOM TPAHCIIOPTE PA3JESIOTCS Ha JBUTATEIU C BHEIIHUM H
BHYTPEHHUM cMeceo0pa3zoBaHueM. OHu 00pa3yroT ABe rpynisl. [lepByto
COCTaBJIAIOT KapOIOpaTOPHBIE ABUTATEIN, BTOPYIO - TU3EIIbHEBIE.

CocTaB BBIXJIOIIHBIX Ta30B aBTOMOOWJISI MEHSAETCS B 3aBUCUMOCTHU
oT Tumna apurareis (OCH3WHOBBIM WM JHU3CIBHBIN), OJHAKO OCHOBHOM
Ha0Op OCTAETCA MOCTOSTHHBIM.

[IpumepHOE cojiep)KaHHEe TOKCUYHBIX BEIIECTB B OTPaOOTABIIUX
razax (OI') aBromoOuel npuBenaeHo B Tadauie 1.
Tabmnura 1
ConeprkaHue BPEJIHBIX BEIIESCTB B OTPAOOTABIIIMX ra3ax JBUTraTeeH
BHYTPEHHETO CTOPaHUs

Oo0wvemHas noiad B | O0beMHasa 10 B
Kommounent OEH3WHOBOM JIBU- | AW3EJIBHOM JBUTa- | TOKCUYHOCTH
rareiue, % tene, %
A3o0T 1477 7678 HETOKCUYEH
Kucnopon 0,3-8 2-18 HETOKCUYEH
BonsiHoit nap 3-55 0,54 HETOKCUYEH
HOKCHU/JI YIJIEPO-
I[I[a AL yriep 5-12 1-10 HETOKCHUYEH
Oxcun yrnepona | 0,1-10 0,01-5 TOKCHYEH




YTeBo10pOIbI 0,2-3 0,009-0,5 TOKCHUYHBI
AJBIETUIBI 0-2 0,001-0,009 TOKCHUYHBI
benszanupen, r/m3 | 0,01-0,02 0-0,01 TOKCHUYEH
Jlnokcup azora 0,056-0,5 01-1,0 TOKCUYEH
Jlnoxcun cepsl 0-0,002 0-0,03 TOKCUYEH
Caxa, r/m3 0-0,04 0,1-1,1 TOKCHUYHA

Kak BuAHO, COCTaB BBIXJIOMHBIX T'a30B JOCTATOYHO pa3HOOOpa3eH,
1 00JIbIIasl YaCTh KOMIIOHEHTOB TOKCUYHA.

BoIxisionHbie ra3bl aBTOMOOUIIST MOTYT HaHECTH BpEJl 3/10POBbIO, U
JNIOCTAaTOYHO cepbe3Hbld. [Ipexke Bcero, okcua yriepoaa Wid yrapHbIi
ra3 He MMeeT BKyCa M 3amaxa, HO IIPX BBICOKOM KOHILIEHTPAlU BbI3bIBa-
€T TOJIOBOKPY>KEHHUE, TOJOBHYIO 00Jb, TOIIHOTY, MOXET MPHUBOAUTH K
0OMOpOKaM.

CepHuUCTBIN OCH3UH U CO3JaBAEMbId UM OKCHJ CEPbl — OJIHA W3
IIPUYMH CHJIBHOTO 3araxa BBIXJIOIIHBIX Ia30B. Jle10 B TOM, YTO MOJIEKY-
Jbl TUOKCHUJIA CEPhl OYEHb OIIYTUMO BO3JECUCTBYIOT Ha OOOHSATEIbHbIE
peLenTopsl, MO3TOMY OJTOT 3amax 4YyBCTBYETCA AK€ INPU HEBBICOKOM
KOHIIEHTpaluK, a 0ojiee KOHIIEHTPUPOBAHHBIA ‘‘apoMar’” MepeKphIBAET
BCE OCTaJbHBIC 3allax® Ul HOCA YEJIOBEKAa, YTO MOYKET ITOATBEPIUTH
KQXKJIbIN, KTO 3aKHUrajl B JOME CIUYKH. DTUIUPOBAHHBIE OCH3UHBI 000-
ramaroT BO3AyX CBMHIIOM. KOJIMUECTBO TaKMX BBIXJIONHBIX I'a30B U BPEX
3I0POBBIO, KOTOPBIA OHHM HAHOCAT, CHEJIAJI0 CBUHEL OJHUM M3 CaMbIX
M3BECTHBIX OTPAaBISAIOIIMX KOMIOHEHTOB B arMmocdepe. B Hacrosmee
BpeMs Takoi OCH3MH B KaueCTBE TOIUIMBA JJIsl aBTOMOOUIIEH yXKe HE UC-
IIOJIB3YETCSl, HO JIOBOJIBHO JIOJITO €T0 Mapbl HAIIOJIHSJIN BCE KPYIHBIE I'O-
pona. YTriieBoopobl B BHIOpOCAX aBTOMOOWJIEH OKHMCISIIOTCS TPH I0-
NaJaHuu IOJ JEHCTBHE COJIHEYHBIX JIy4eil 1 00pa3yroT TOKCHUYHBIE CO-
CAMHEHUS C PE3KUM 3aMlaxoM, KOTOPbIE 0COOEHHO CHUJIbHO CKa3bIBAIOTCS
Ha pabOTe BEPXHUX ABIXATEIbHBIX MyTEH W MPUBOAAT K 00OCTPEHHUAM
XPOHUYECKHUX 3a00JIeBaHUH JABbIXaTEIbHON CUCTEMBI.

Bpell OT BBIXJIONHBIX I'a30B aBTOMOOMWJS BO MHOI'OM OOBSCHSIOT
KaHIIEPOTeHbI — caxa U OCH30MUPEH, KOTOPhIE CIIOCOOCTBYIOT Pa3BUTHIO
ONyXO0JIel, 0COOEHHO — 3JI0OKaYECTBEHHBIX.

PaccmarpuBast BBIXJIOIHBIE Ta3bl U BpEXl, KOTOPBIA OHU MPUHOCHT,
HY>KHO J00aBUTh M PO BIUAHHE 3TOTO XUMHYECKOTO KOKTEMIIS LEeIu-
KOM: JUIMTEIIbHBIA KOHTAKT C BBIXJIOIHBIMU T'a3aMH IIPUBOJUT K CMEPTH,
B YaCTHOCTU — OT OTPaBJIECHUA KOHKPETHO yrapHsiM razom. HanOomis-
11asi OaCHOCTh ATUX BBIOPOCOB COCTOUT B UX KOJUYECTBE, PACIPOCTPA-




HEHHOCTH U MEJIKOM pa3Mepe YacTHII, YTO MO3BOJISET BBIXJIOMAM ITPOXO-
JIUTh YE€pe3 e€CTeCTBEHHBbIE Oapbepbl OpraHM3Ma W TOMaaaTh B JIETKUE.
[Ipu mOCTOSITHHOM BO3/ICWCTBUU BBIXJIOITHBIX T'a30B HA OPTaHU3M MOXKET
pPa3BUBATHCS UMMYHOAC(HUIIUT, OPOHXUTHI, CTPAAAIOT COCYAbl TOJIOBHO-
ro MO3ra, HepBHAs CHCTeMa W Jpyrue opranbl. Kpome Toro, Gosbimast
4acTh TOKCUYHBIX BEIIECTB, BXOSIIUX B COCTaB BBIXJIOMHBIX ra30B, MO-
KET B3aUMOJICHCTBOBATh JIPYT C APYTOM M C IPYTMMH KOMIIOHEHTaMH
aTMocdepsl, YTO CIIOCOOCTBYET 00pa30BAHUIO CMOTa.

Bpennsie 1 ToKCHUYHBIE BelecTBa, cojepxkaniuecs B OI' nBurare-
Je#, B 3aBUCUMOCTUA OT MEXaHHU3Ma WX 00pa3oBaHUS MOXHO Pa3eiuTh
Ha TpPU TPYIIIIHL

a) yrJIepoJcoAepKallue BEUeCTBA — MPOAYKTHI MOJHOIO U He-
nostHoro cropanus Tomus: (CO,, CO, yrieBogopo/ibl, B TOM YKCJIE TO-
JUIUAKINYECKUE apOMaTUUYECKHUE, Caxka);

0) BelecTBa, MEXaHU3M O0pa3OBaHUsI KOTOPHIX HEMOCPEICTBEHHO
HE CBSI3aH C MPOILIECCOM CrOpaHus TOIUIMBA (OKCUIbI a30Ta — MO TEPMHU-
YECKOMY MEXaHU3MY);

B) BEILECTBA, BHIOPOC KOTOPBIX CBSI3aH C IMPUMECSIMH, COAEpPKa-
IIUMUCS B TOIUIMBE (COCAMHEHUSI CEpbI, CBUHIIA, IPYTUX TKEIBIX Me-
TaJuIoOB), BO3Ayxe (KBapleBasi IbUIb, a’PO30JIH), a TaKXKe 00pa3yrolu-
MHCSI B TIPOIECCE U3HOCA JieTaliel (OKCUIbI METAJIIOB).

PaccmoTpuM mnogpoOHee MexXxaHW3Mbl O0pa3oBaHUs HauOoiee
OTACHBIX JIJISI OKPY’KarOIIEeH Cpeibl BEIIECTB.

Monokcuo yenepooa CO — oOpa3yeTrcsl B X0Ji€ MpeAIIaMeHHbIX
peaKkIuii, Mpyu CropaHUuU YTIIEBOJAOPOIHOIO TOIUIMBA C HEKOTOPHIM HeE-
JIOCTATKOM BO37yXa, a Takxke npu aucconuanuu CO, (mpu temmepary-
pax 6osee 2000 K).

B nuzensx, paboTaronux npu kodduimeHTe n30bITKa BO3Iyxa o
> 1 (Gegnas cMech), BeposiTHOCTh 00pazoBanusi CO MeHbllle, HO B IIU-
JUHJpaX HaXOMSITCS JOMOJIHUTEIbHBIE UCTOYHUKHU €ro MOsABJICHUS (HU3-
KOTeMIIepaTypHbI€ YUYaCTKU TUIAMEHU CTaJUU BOCIUIAMEHEHMS TOTUIMBA;
Karulu TOILJIMBA, MOCTYIAONIME B KaMEePy Ha MO3JJHUX CTaJUAX BIIPHICKA
U cropatoiye B 11 dy3MOHHOM IJIaMEHHU MTPU HEJ0CTATKE KUCIOPO/a).

Juoxcuo yenepooa CO, sBASETCSI HE TOKCUYHBIM, HO BPEJIHBIM Be-
IIECTBOM B CBSI3U C (DUKCUPYEMBIM MOBBIIICHUEM €r0 KOHIEHTpallUU B
aTMoc(epe MIaHeThI ¥ €ro BIUSHUEM Ha U3MEHEHUE KIIMMaTa.

CO (yrapHblil Ta3) OKa3bIBAET BPEAHOE BO3JICICTBHE HA OPraHU3M
yenoBeka. [lpu BABIXaHMM OKCHZ yriiepoja OJOKUpPYET MOCTYIUICHHE



KHUCJIOPOJia B KPOBb M BCIIEJICTBUE ATOTO BBI3BIBAECT T'OJIOBHBIC 00JIH,
TOIIIHOTY, @ B 00Jiee BHICOKMX KOHILEHTpanusx - aaxe cmepth. [IJIK CO
IIPH KPATKOBPEMEHHOM KOHTAKTe COCTaBIsieT 30 Mr/M°, mpu mmrens-
HOM KoHTakTe - 10 mr/m°. Ecin KOHIIEHTpaILMsl OKCUJA YIJIEPOJa BO
BIBIXAEMOM BO3YXE MPEBBICHT 14 MI/M>, TO BO3PACTAET CMEPTHOCTH OT
uH(papkTa MUOKap/a.

OcHoBHas 10J11 00pa3oBaBIIUXCs B Kamepe cropanus CO oKuUCIs-
etcst 10 CO,, HEe BBIXOJS 3a MpeieNibl KaMephl, 00 3aMepeHHas 00beM-
Has fonsa quokcuaa yrieponaa B OI' cocrasiser 10—15%, 1. €. B 300—
450 pa3 6ompire, uem B atMochepHoM Bozayxe. Okuciaenne CO B CO,
MIPOUCXOUT B BBIITYCKHOM TpyOe, a Takxke B HelTpanuzaropax O

Oxcuovt azoma NO, TpeACTaBISAIOT HAOOP CIETYIONIUX COEAUHE-
Huii: N,O, NO, N,O3, NOs, N,O4 u N,Os. IIpeobnagaer NO (99% B
OeH3UHOBBIX JBHUTaTeNax U Oonee 90% B muzensax). B armocdepe mpu
HopMmanbHbIX ycioBusx NO oxuciserca no NO,. B kamepe cropanus
NO moxeT 00pa30BBIBATHCS:

- IPY BBICOKOTEMIICPATYPHOM OKHCIICHHH a30Ta BO3ayXa (TepMu-
yeckuii NO);

- B pe3yJibTaTe€ HU3KOTEMIIEPATyPHOT'O OKHUCJIEHHS a30TCOJIepiKa-
MUX COeTMHEeHUH TotuiBa (TormuBHBIN NO);

- U3-32 CTOJIKHOBEHUSA YTJIEBOJOPOAHBIX PAIUKAIIOB C MOJIEKYJIAMU
a30Ta B 30HE PEaKIUN rOPEeHUs NpU HATUYUU MYJIbCALUA TEMIIEPATypPhI
(6nIcTphIii NO).

B kamepax cropanust noMmuHupyeT tepmuyeckuii NO, oOpasyromuii-
Csl M3 MOJICKYJISIPHOTO a30Ta BO BpeMsl TOpeHHs O€THOW TOIUIMBO-BO3-
JTYITHOM CMECH M CMECH, OJIM3KOM K CTEXHOMETPUUECKOM.

Venesooopoovr C.H, — HECKOJIBKO JECSITKOB HaUMEHOBAaHUU Be-
HIECTB, 00Pa3YIOIIUXCS B pe3yJibTaTe:

- peaKUuil eNOYHO-TEIJIOBOTO B3phIBa — MUPOJIM3a U CUHTE3A
(monuIUKINYEecKre apoMaTtrudeckue yriaeroaopoasl ([TAY), anbaeruasi,
beHobl);

- HEMOJIHOTHI CTOPAHUs B PE3yJIbTAaTe HAPYUIEHUS Ipolecca rope-
HUS (HECTOPEBIIINE KOMIIOHEHTHI TOTUIMBA U Maclia).

Hanbonee TokcuuHbl U3 yrieBogopoaoB ITAY. MakcuMallbHbIM
YPOBEHb TOKCHYHOCTH (arp€CCMBHOCTh + KOHLEHTPALUS) HWMEET
oen3(a)muper CyoHyo.



Teepovle yacmuybl BKIOYAIOT TBEPABIN YIJIEPOa, OKCUIbI METaJ-
JIOB, TUOKCHU]JI KPEMHHUsI, CyJb(aThl, HUTPAThl, acHaabThl, COCAUHEHUS
CBUHIIA.

TBepapiii yriepona (caxa) SIBISAETCS OCHOBHBIM KOMIIOHEHTOM
TBepbIX yactul. [lpu comepxannu 130 Mr caxu B 1 M° oTpaboTaBImx
rasoB OHM CTAHOBSATCA BUAMMBIMH, mpH coxepskanuu 600 mr B 1 m° -
NPUHUMAIOT IBET CPEIHEH 4YepHOTHI. BOJBIIMHCTBO YaCTHUI] CaXH, OT-
(GUIBTpOBaHHBIX U3 YepHOTro AbiMa (87-98%), umeroT pasmepst B 0,04—
0,50 mkm. B cBoto odepenb OHM COCTOST U3 00Jiee MEJIKUX YacTHll pas-
mepoMm 0,015—0,170 mMxm.

Mexanu3Mm oOpa3oBaHMsl CaKU HEJOCTATOYHO M3YYEH U CBSI3aH C
OOJBIIUM KOJIMYECTBOM XHMHUYECKUX peakuuil. B obmem ciydae oH
MPECTaBIISIET COOON MOCIEA0BATEIBHOCTh MPOIIECCOB PA3JIOKEHUS yT-
JIEPOJHBIX TOIUIMB, 00pa30BaHUs aKTHUBHBIX YIJIEPOJAHBIX YAaCTHI] B IJIa-
MEHH, POCTa SAJIEp Ca)XKH, arjJoMepalui 4acTUIl M, HAKOHEIl, OKUCICHUS
CaxHu.

Brigenenue caxu u3 miamenu npoucxoaut npu o = 0,33 — 0,7. B
OTPETYJIUPOBAHHBIX JBUIATENISIX C BHEIIHUM CMECEOOpa30BaHUEM U HC-
KPOBBIM 3akuraHueMm (OCH3MHOBBIX, TA30BbIX) BEPOSTHOCTH MOSBICHUS
TaKuX 30H HE3HAYWTENIbHA. Y JU3ejed JIOKAIbHBIE MEepeoOOoTalieHHbIE
TOIJIMBOM 30HBI 00Pa3ylOTCs yallle U B MOJHON Mepe peaqu3yroTcs Tme-
pEUUCIIEHHbIE MPOLIECCHI caxkeoOpa3zoBaHusi. [Io3ToMy BBIOPOCHI caxu ¢
OI' y nuszeneii Oombliie, 4eM Yy JIBUTATENCH C MCKPOBBIM 3aKUTAHUEM.
OO0pa3oBaHue ca)ku 3aBUCUT OT CBOMCTB TOILIMBA: Y€M OOJIbIIIE OTHOIIIE-
nue C/H B TorumBe, TeM BBIXOJT Ca’KU BBIIIIE.

BaxxHblil mpouecc, Onpeaesiioui YpOBEHb SMUCCUU CAXKU MPHU
TOPEHUH, — €€ BBITOPaHHE B BHICOKOTEMIIEPATYPHOM TYpPOYJICHTHOM Ta-
30BOM noToke npu temneparype 850—920 K. B mporuecce Boiropanus
SBJISIFOTCS 3HAYUMBIMU (P Py3us U copOLUsi HA TOBEPXHOCTH KOHIJIO-
MEpaToB Ca)KU TBEPJIbIX UTI000pa3HbIiXx oOpa3zoBanuil [TAY, uTo oTHO-
CHUT €€ K KJIaCCYy OMACHBIX 3arpsS3HUTEIICH.

Kuoxue uwacmuywr. CoepkaT B OCHOBHOM TOILJIMBO M 4YacCTh CMa-
30YHOT'0 Macja, He CTOPEBIIME B IMIIMHAPE, a TAKKE MPOIYKTHI HEIOJI-
HOTO cropaHust (()eHObI, allbJIETUIbI).

Hanuune TBEpABIX U KUJKUX YaCTUUEK B OTPaOOTABIIMX razax /M-
3€JIbHBIX JBUTATENICH SBJISICTCA MPUYMHON HEMPO3PAYHOCTU ITUX Ta30B
(ABIMHOCTH).



Cepa, conepkaiascs B MOTOPHOM TOIUIUBE, BO BpeMs TOPECHUS
WHTEHCUBHO okucisieTcs B SO, .

CepHblif aHTHAPUT 00pa3yeTcst IPU OKUCICHUU CEPHUCTOTO aH-
ruapuaa. KoHeuHbIM MPOYKTOM PEAKLIHHU SIBISETCS a3P030J1b WU pac-
TBOP CEPHOM KHUCIIOTHI B JIOKJIEBOU BOJIE, KOTOPBIN MOJKUCISET ITOYBY,
o0ocTpsieT 3a001eBaHUs IbIXaTeNIbHBIX MyTeil. PacTeHNs 0KOJIO TaKuX
NPEANPUATHIT OOBIYHO OBIBAIOT TYCTO YCESIHBI MEJIKUMHU HEKPOTUYECKHU-
MU TIATHAMH, 00Pa30BaBIIMXCS B MECTaX OCEJIaHUsI Kallelb CEPHOM KU-
cioTbl KucioTHbIE H0KIU BBI3BIBAIOT TSKEJIbIE MTOCIIEACTBUS. Y KE MIPU
pH MeHnee 5,5 nmpecHOBOIHBIE PHIOBI UyBCTBYIOT C€0sl yTHETEHHO, MEJI-
JIEHHEE pacTyT U pa3MHOXKarTcs, a npu pH Hike 4,5 BooOI1Ie HE pas-
MHOXkatoTcs. [anpHelimee ymenbiienne pH npuBoauT K rudenu puio,
3aT€M 36MHOBO/IHBIX, @ B KOHIIE KOHIIOB -- HACEKOMBIX U PACTCHUI: Op-
raHU3MbI HE TTPUCIIOCOOJIEHBI K KU3HH B KucioTax. K cuactsio, Bceoo-
11asi THOEb MPEOTBPAIAeTCs TOYBOM, KOTOpast HE TOJIBKO GUIBTPYET
yepes3 ce0sl T0KIEBYIO BOJlY, HO M XUMUYECKH OYUIIAET €€, 0OMEHUBAs
KaTuOHbI H+ Ha kaTUOHBI HAaTpUs U Kaiusi. KucmoTHbie JOXKIU BO3IEH-
CTBYIOT Y Ha MTOYBY, BbI3bIBAsl 3aKUCIICHUE €€, TOCKOJIbKY HOHOOOMEH-
Has ClOCOOHOCTh MOYBKI HE OecmpeiebHa. 3aKUCICHNE OTPUIIATEIBHO
BIIUSIET HA CTPYKTYPY, arpeEraTHOE COCTOSIHUE MTOYBBI, YTHETAET MOYBEH-
HYI0 MUKPO(DIJIOPY U pacTEHUs, BBI3bIBAECT UX r'M0Eb. DTO BPEIUT JIecaM,
CEIbCKOXO3SICTBEHHBIM KYJIbTYpPaM.

CeuHney B COCTaBE TBEPJIBIX YaCTHUIl (KM3-32 UCTOJIH30BAHUS ITUIIU-
POBAaHHBIX OEH3MHOB) MPUCYTCTBYET B BHUJIE€ COCIMHEHUN TajOre€HUI0B
CBUHIIA, KOTOpPhIE 00Opa3yrTCs MO CXOJHOMY MEXaHU3MY OOpa3OBaHUS
caxu. B Hacrosdiiee Bpemsi IpUMEHEHUE 3THIMPOBAHHOTIO OEH3MHA 3a-
MPEIIEHO 3aKOHOAATEIBLHO, YTO B MPUHITUIIE HMCKIIOYAET BO3MOXXHOCTH
MOSIBJICHUSI CBUHIIA B OTPA0OTaBIINX ra3ax.

OrnieHka BBIOPOCOB 3arpsI3HSIONIUX BEIIECTB aBTOTPAHCIIOPTHBIMU
CpeACTBaMU B aTMOC(EpHBIA BO3JyX MCHOJIB3YETCS MPU MPOBEICHUU
pacyeToB BBIOpOCA 3arps3HSIONIMX BEIIECTB aBTOMOOWIBHBIM TpaHC-
MOPTOM U pa3pabOTKEe MEPOIMPHUATHI M0 UX CHUKEHUIO Ha BCEX YPOBHSIX
MJIaHUPOBAaHUS. YUMTBIBaeTCS BBIOpoc okcuaa yriepoaa (CO), yrieso-
noponos (CHy), okcunos azora (B mepecuere NO,), TBEpABIX YaCTHIL
(C), cepuuctoro anruapuaa (SO,).

Metoivka OLIEHKH BBIOPOCOB 3arpsi3HSIIONIUX BEIIECTB JIETKOBBI-
MU, TPY30BBIMH aBTOMOOUJISIMA U aBTOOyCaMU OCHOBaHa Ha pe3yJbTaTax
TUTOBBIX UCHBITAHUN MO MOKA3aTEIsIM TOKCUYHOCTH M TOIUIMBHOU 3KO-



HOMMYHOCTH, CKOPPEKTUPOBAHHBIX C YUETOM KOHCTPYKIHMH aBTOTpAHC-
nopTHbIX cpenicTB (ATC) u yciioBuii UX dKCILTyaTalyH.

3adaua: PaccuntaTh BBIOPOCHI TOKCUYHBIX KOMIIOHEHTOB C OTpa-
OOTaBIIMMH Ta3aMM JIBUTATENSIMH aBTOTPAHCIOPTA, MPUHAICKAIIETO
ATIL.

Ucxoonvie oanunvie: B ATII, pacronok€HHOM B ropojie C Hacele-
Huem 800 Toic. yen., umeercs 50 aBromoounei-rakcu 1'A3-2410 (pabdo-
quii 00beM auratens 2,5 1), 30 aBromoounei 31JI-130 (rpy3onoabem-
HOCTh 6 T, ABurarenab OeH3uMHOBBIN), 40 aBTOMOOMIEH KamA3 5320
(rpy3omoabeMHOCTh 9 T, AIBUraTelb AU3EIbHBIN), 25 MapIIpyTHBIX TO-
poackux aBToOycoB JIMA3 (rabaputHas anuHa 11 M, 1BUTaTEIh TU3EITb-
HbIi). [IpoOer JerkoBbIX aBTOMOOWJIEH OCYIIECTBISETCS B TOPOJCKUX
ycioBusax. [laHHbIe 0 pacmpeneneHuu mpodera rpy30BbIX aBTOMOOMIIEH
B TOPOJICKUX W 3arOpOJIHBIX YCIOBHUSAX OTCYTCTBYIOT. OOmmii npobder
Ka)kJI0ro JIErkoBoro aBromoomns Li; = 40 TeIC. KM, Irpy3oBoro Lys = 35
ThIC. KM, aBTOOyca Lims = 50 ThIC. KM. BpenHsie BemiecTBa, pacueT BbI-
Opoca KOTOPBIX HEOOXOUMO TPOU3BECTH, YKa3aHbl HUXKE!

BapuanTtel pacyera

Bapwuant 1 2 3 4

BpenHoe BenecTBo CO CH, NO, SO,

Vkazanusa k pacuemy

PacueTt BLIOPOCOB BPEIHBIX BEIIECTB JISTKOBLIMA aBTOMOOUISIMHU

MaccoBbiil BEIOPOC 3arpsi3HSAIONIMX BEIIECTB JETKOBBIMU ~ aBTOMO-
OWISIMUA C OMpEACICHHBIM 00BbEMOM JBUTATENS TIPU ABWKCHUHU TIO TEP-
PUTOPUM HACETIEHHBIX MyHKTOB M1y (T) paccunThIBacTCA 110 POPMYyJIE

Mly = My; 'I—1j K '10_6,

re Myjj - TPOOETOBBIA BEIOPOC 1-I'0 3arPA3HSAIOIIETO BEHIECTBA JIETKOBBIM
aBTOMOOWJIEM C JIBUTATEJIEM J-TO pabouero oobema, r/km (Tadi.2);
L1j - cyMMapHBIi TpoOET JIETKOBBIX AaBTOMOOMJIEH ¢ JBUTATEIISAMH j-
ro pabodero oobemMa o TEPPUTOPUM HACEICHHBIX MYHKTOB, KM; K
- KO3 PUIIMEHT, YUUTHIBAIOIINN W3MEHEHHE BBIOPOCOB 3arps3HSIO-
IIMX BEIIECTB MPHU JBIKCHUHU 0 TEPPUTOPUM HACEICHHBIX MYyHK-
TOB (Ta011.3).




PacdeT BEIOPOCOB BPEAHBIX BEIIECTB I'PY30BBIMU aBTOMOOHIISIMU

MaccoBslil BEIOPOC 3arpsI3HSIONIMX BEIIECTB IPY30BBIMH aBTOMOOU-
JIMH € OIPEICIICHHON T'Py30IMOABEMHOCTBIO M THUIIOM ABHUTATEIIS IIPH
JIBIDKCHUN TI0 TEPPUTOPHUU HACEIICHHBIX MYHKTOB Mijks (T) paccUMThIBA-
eTcs o hopMmyJie

Mliks = My - les ) Kris ) Knis '10_6,

A€ Myjks - TPOOETOBBINM BHIOPOC 1-T'0 3aTrpsI3HSAIONIETO BEIIECTBAa I'PY30BbIMU
aBTOMOOWIIIMU k-0M TPy30MOJbEMHOCTH C JBHUTAaTEIEM S-TO THIIA,
r/km (Tadm.4);

Liks - CcyMMapHBIi TpoOer 1Mo TEPPUTOPHHN HACETICHHBIX ITyHKTOB IPY-

30BBIX aBTOMOOWJEH Kk-0il Tpy30MOABEMHOCTH C JIBUTATEISIMU S-TO

THIA , KM;

Kris - KO9(phUIIUEHT, YIUTHIBAIOIIUNA HU3MEHEHHE BBIOPOCOB 3arps3-

HSIOIIMX BEIISCTB MPHU JIBIKCHUH 110 TEPPUTOPUHU HACETICHHBIX MyHK-

TOB (Tab1.5);

Knis - kK03 PUIIUEHT, yYUTHIBAIOMIMN HU3MEHEHHUE MPOOETOBOTO BHI-

Opoca OT YpOBHS HCIOJB30BaHMS TPY30MOJIBEMHOCTH M Mpodera

(Ta6:m1.6, Tabm1.7).

MaccoBblif BHIOPOC 3arpsI3HSIONIMX BEHIECTB I'PY30BBIMM aBTOMOOM-
JSIMH C OTPEJICNICHHOW T'py30MOABEMHOCTHIO U THUIIOM JIBUTATEsl TIPHU
IBMKCHUY BHE HACEJICHHBIX ITYHKTOB PACCUYMUTHIBACTCS 110 (hOopMyJie

My = My - Ly - Ko 107 ;

/1€ Myijks - MPOOETOBBIN BEIOPOC 1-TO 3arpsA3HSIONIETO BEIIECTBA TPY30BBIMU
aBTOMOOMISIMU k-0 Tpy30MOBEMHOCTH C JIBUTaTelIeM S-I'O THIIA,
r/kM (Tabm.8);

Loks - CyMMapHbIii poOer BHE TEPPUTOPUM HACEICHHBIX MMYHKTOB I'PY-

30BBIX aBTOMOOMJEH Kk-0il Tpy30MOABEMHOCTH C JIBUTATEISIMU S-TO

THOA , KM;

Knis - kK03 PUIMEHT, yUUTHIBAIOMIMNA HU3MEHEHHUE MPOOETOBOTO BbI-

Opoca OT YypOBHS HCIOJB30BAaHMS TPY30MOIBEMHOCTH W TIpolera

(Tabi1.6, Tabn.7).

“IIpy OTCYTCTBMM JaHHBIX O PACIPENEICHHH IpoOera rpy30BbIX aBTOMOOM-
Jiell B TOPOJCKHUX U 3aTOPOJIHBIX YCIOBUSX U HAJMYHMH JaHHBIX 00 o0mieM nmpobere
aBromobomisa Ly mpober Ly u Ly ompenensiercs mo dopmynam L= 0,9 Ly;
Lgksz 0,1 I—ks-



CyMMapHbIii MacCOBBI BBIOPOC 1-TO 3arpsA3HSAIONIECTO BEIIECTBA Ipy-
30BBIMH aBTOMOOUIISIMU M, (T) onpeaensercs no Gpopmyiie

M;i=2 (Myiks + Maiks) Kiis

rae Kis - KO3(pGUIUEHT, YIUTHIBAIOIIUN BIMSHAE TEXHHUYECKOTO CO-
CTOSIHUSI aBTOMOOMJIE Ha MacCOBBIM BBIOPOC 1-TO 3arps3HSIONIETO Be-
I[SCTBA JJIS S-TO THIIA JBUTATEIIA.

Jl71s1 Tpy30BBIX aBTOMOOUJIEH ¢ OEH3WHOBBIMM 1 Ta30BBIMH JBUTATE-
namu - Kyo,= 2,0; Ki,= 1,83; Kino= 1,0; Ki5o= 1,15; Kipp= 1,15; nn4 as-
TOMOOWJICH ¢ nu3eiabHbIMH nBurareiasmu - K,.,= 1,6; K,.,= 2,1, Kino=
1,0; Kiso=1,9; Kipph=1,15.

[Ipy oTCYyTCTBHHM JAaHHBIX O pacHpeAcICHUN MpoOera rpy30BbIX aB-
TOMOOWJICH B TOPOJCKHX M 3arOPOJIHBIX YCIOBHSAX W HAJIMYWW JTaHHBIX
00 obmem mpobere aBToMoOmIs Ly mpoder Ly 1 Ly ompenensieTcs mo
(I)OpMYJIaM les O 9- LkSi L2ks O 1- Lks

PacueT BLIOPOCOB BPEJIHBIX BEIIECTB aBTOOYCAMH

MaccoBslii BBIOPOC 3arpsi3HSIONIMX BEIIECTB MapIIPYTHBIMH TO-
POJCKHMMH aBTOOyCaMu ONPEEICHHOTO Kilacca C ONPEACICHHBIM TUIIOM
JBUTATEJSI IPU JBWKCHUU TIO TEPPUTOPUU HACETEHHBIX MYHKTOB Myjns
(T) pacchTLIBaeTc;I o ¢popmyiie

_K mllms les K KhIS 10_6

rae K, - KooQpQUIUEHT, yYUTHIBAIOIME U3MEHEHHS BIOPOCOB 3arpsI3HSAIO-
IIMX BELIECTB MPHU JBM>KEHUU MAPLIPYTHBIX TOPOJACKUX aBTOOYCOB 10
TeppuTopun HaceneHHbIX IyHKTOB (1A CO, CiH,, NO, = 1,4; mna
SO,=1,1);
Myims - TPOOETOBBIN BHIOPOC 1-TO 3arps3HSAIONIETO BEIIECTBAa aBTOOYycCa-
MM m - T'0 KJIacca ¢ JIBUraTesieM s-ro Tumna, I/km (Ta6:1.9);

Lims - CyMMapHbIii mpoOer mo TeppUTOPUM HACEICHHBIX ITYHKTOB
MapHIpyTHBIX TOPOJICKUX aBTOOYCOB M - I'0 KJIacca C ABUTATEIEM S-TO
THUIIA, KM;

Kris - K03QpuumeHT, yuuThIBaIOMINN W3MEHEHUE BBIOPOCOB 3arpsis-
HSIOIIMX BELIECTB MPU JBHKEHUU IO TEPPUTOPUHU HACEIEHHBIX MyHK-
TOB (Ta011.5);

1|ms



Khis

- KO3((PULIMEHT, YYUTHIBAIOIINN H3MEHEHHE IPOOEroBOr0 BHI-

Opoca OT ypOBHS HCIOJIb30BaHUS TPY30MOJIBEMHOCTH W mpoldera

(Ta6i.10).

[To manHbBIM pacueToB 3amnoiHseTcs Tada.11 u nenaercs BRIBOA O TOM,
KaKo€ TPAHCIIOPTHOE CPEACTBO BHOCUT HAMOOJBIIUN BKJIAJ B 3arps3HEHUE
BO3/IyIITHOM CPEJIbI 110 ITAHHOMY UHTPEIUCHTY.

Tab6muma 2

[TIpoGeroBbie BEIOPOCHI 3arPA3HSIONINX BEIIECTB JISTKOBEIMA aBTOMOOH-
JISIMU TI0 TEPPUTOPHUM HACEJIICHHBIX ITYHKTOB

PaGounii 06bem [TpoOeroBslii BBIOpOC Myjj, I/KM
JIBUTATEIS, JT coO C.H, NO, 30,
Menee 1,3 11,4 2,1 1,3 0,052
1,3-1,8 13 2,6 1,5 0,076
1.8-3,5 14 2,8 2,7 0,096
Tabnuua 3

3HauyeHUs Kri B 3aBUCUMOCTH OT THIIA HACCIICHHOT'O ITYHKTAa

Twun HaceneHHBIX

IIYHKTOB, YHCJIO KUTEIEH

3nauenus K

CO CH, NO, SO,

["opox, 6omee 1 MutH. Yer. 1,0 1,0 1,0 1,25
I'opon,100 TeIC.- 1 MyIH. Yed. 0,87 0,92 0,94 1,15
I'opog, 30 - 100 TeIC. yemn. 0,7 0,79 0,81 1,05
IIpoune HaceeHHbIE MYHKThI 0,41 0,59 0,6 1,00




Tab6muma 4

[IpoGeroBbie BEIOPOCHI 3arpsI3HSIONIUX BEIIECTB MPU ABUKEHUN
I'PY30BbIX aBTOMOOUJICH 10 TEPPUTOPUHN HACCICHHBIX TYHKTOB

['py3010,1beMHOCTh Tun [Tpo6eroBewIit BELIOPOC Myjks, I/KM

aBTOMOOMIISA, T JIBUTATES CO C,H, NO, SO,

0,5-2,0 b 22 3,4 2,6 0,13

2,0-5,0 b 52,6 4,7 51 0,16

r 26,8 2,7 51 0,14

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

50-8,0 b 73,2 55 9,2 0,19

r 37,4 4.4 9,2 0,17

| 3,2 1,3 11,4 1,03

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

i 3,9 1,6 13,4 1,28

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

3HaueHue Kris B 3aBUCUMOCTH OT THITIA HACCJIICHHBIX ITYHKTOB

Tun HaceICHHBIX TyHKTOB, 3uauenue Ky

YHCIIO KUTENEH CcO C,H, NO, SO,
B.I' I B,I' I B, T I b, 1, T

I'opon, 6osiee 1 mutH. gen. 1,0 1,0 1,0 1,0 1,0 1,0 1,25
I'opo, 100 TeiC.-1 MITH. 4. 0,89 | 095|085 | 093 | 0,79 | 0,92 1,15
I'opoga, 30-100 TeIC. Yer. 0,74 | 0,83 | 0,7 0,8 | 0,69 | 0,82 1,05
ITpounie Haces. MyHKThI 058 | 0,64 | 05 0,6 0,6 0,7 1,0
Tabawn1a 6

3nauenus K,js 1151 Tpy30BBIX aBTOMOOUIIEH ¢ OCH3MHOBBIMHU
1 Ta30BbIMH ABUTATCISIMU

3arpsz- Koaddumuent nc- 3naueHusa Kyjs B 3aBUCUMOCTH OT K03 HITH-

HSIOIIEE | TOJIb30BAHUS IPY30- €HTa UCIOJIb30BaHuA npobera, [3

BCILIECTBO MOABEMHOCTH, 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 0,2-04 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




POI0JKEHHE TaOJIHITBI 6

1 2 3 4 5 6

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

CiHy 0,2-0,4 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; 0,2-04 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, 0,2-0,4 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

[Ipumeuanue k Tabnuie 6.

[Tpu oTCyTCTBUM JAaHHBIX O (PAKTUYECKUX 3HAUYECHUSX Y, 3 mMpUHHUMaeTcs Y =
0,6-08;=0,5.

Tab6muma 7

3nauenus Kyjs 1151 Tpy30BBIX aBTOMOOUIIEHN C JU3EJIEM

3arpsz- Koaddumment nc- | 3nadenus Kpjs B 3aBUCUMOCTH OT KO3 hUIiu-

HAIOUIEE | MOJIb30BAHUS IPY30- €HTa HUCMOJIb30BaHus pobera, 3

BEIIIECTBO OABEMHOCTH, 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

0,4-0,6 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

CiH, 0,2-0,4 0,68 0,70 0,71 0,76

0,4-0,6 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, 0,2-04 0,77 0,78 0,79 0,81

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




POJIOJIKEHHUE TaOJIUIIBI 7

1 2 3 | 4 5 6
<0,2 1,03 1,04 1,04 1,06
SO, 0,2-0,4 1,09 1,10 1,12 1,18
0,4-06 1,15 1,18 1,20 1,29
0,6-08 1,20 1,25 1,29 1,41
0,8-1,0 1,26 1,32 1,37 1,53

[Tpumeuanue k Tabnauiie 7.

[Ipu oTcyTCcTBUM NaHHBIX O (PAKTHUYECKUX 3HAYEHUAX Y, B TpUHUMAETCS | =

0,6-08;3=0,5.

Tabnuua 8

HpO6€FOBBI€ BBI6pOCBI 3arpsA3HAOIUX BCUICCTB I'PY30BbIMHA
aBTOMOOMIISIMU IMpHU IBMKCHUHW BHC HACCIICHHLIX ITYHKTOB

['py30onoipeMHOCTD Tun [TpoOeroBeIil BBLIOPOC Myys, T/KM

aBTOMOOMIISA, T JIBUTATEIIS CO C,H, NO, SO,

05-2,0 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

i 2,5 0,8 6,9 0,96

50-8,0 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 1,4 10,7 1,28

oonee 16,0 I 3,6 1,5 13,1 1,47
Tabmuua 9

[TpoGeroBbie BEIOPOCHI 3arPsI3HAIONIMX BEIIECTB MPU IBUKECHUU
aBTOOYCOB T10 TEPPUTOPHHU HACEICHHBIX ITyHKTOB

Krnacc aBToOyca Tun [TpoGeroBsIit BEIOPOC Myjms, I/KM

(L - rabapuTHas yIMHA, M) | JBUTA- co C.H, NO, 50,
TEJIs

Mausnii 6,0 <L <7.5 b 44,0 3,4 6,1 0,18

Cpeanuii 7,5<L <9,5 b 67,1 50 9,9 0,25

yi| 4,5 1,4 9,1 0,9

Bonwmoi 10,5 <L <12 b 104,0 7,7 10,4 0,32

Jil| 4,9 1,6 10,0 1,23

Oco000 6ompImoit L > 12 I 5,0 1,6 11,0 1,65




Tabmnuia 10

3HaYCHUS Khis B 3aBUCUMOCTH OT BHUJIA IICPCBO30K WU THUIIA ABUT'ATCJIA

Bun nepeBo3ok Tun 3nauenus K
JIBUTATEIIS CO CiH, NO, SO,
["opojckue u mpuUropoIHbIe b 0,9 0,96 0,89 1,3
yi| 0,89 0,92 0,93 1,3
MexTyropoHbie U TYpPHUCT- b 0,7 0,88 0,67 1,1
CKHE yi| 0,68 0,76 0,81 1,1
Taobmuma 11
BapuanTt No
Bpennoe HcrouHuk 3arpsisHEHUS Htoro
BEIECTBO I'A3-2410 3MJI-130 KamA3 5320 JInA3
CO
CxHy
NO,
SO,

CnenaiiTe BBIBOJIbI O TOM, KaKH€ BUJIbl TOKCUUECKUX BEIIECTB IMpe-
oOnagaroT B OI' OEH3UHOBBIX U TU3EJILHBIX JIBUTATEIIEH.

3aK/JII04YeHue.

DKoJIoru4ecKkre npoodieMbl aBBTOMOOMIBHOTO TPAHCIIOPTA B CO-
BPEMEHHOM MHpe Hen30exHbl. HO UX MOYKHO pemuTh, €ciii JelCTBO-
BaTh KOMIUIEKCHO U II100aJIbHO. PaccMOTpUM OCHOBHBIE ITyTH PEIICHUS
po0JieM, CBA3aHHBIX C AKCIUTyaTallied aBTOMOOUIIEH:

1. YToObI COKpAaTUTh BEIOPOCHI BBIXJIOMTHBIX Ta30B, HETATUBHO

BIUSIONIMX HA OKPYXKAIOIIYIO CPEY, CIECYET UCTIOIb30BATh
KaueCTBEHHOE OUHUIIEHHOE TOIUIMBO. 3a4aCTYI0 MOMBITKH C3-
KOHOMWTH MIPUBOJIST K MOKYNKE OCH3MHA, COJIEPHKAIIETO
OTIaCHBIC COSTMHECHMUSI.

2. Pa3zpaboTka mpUHITUTTHATILHO HOBBIX THUIIOB JIBUTATEJICH aB-

3.

TOMOOMJIBHOT'O TPAHCIIOPTA, UCIIOJIb30BAaHHUE aJIbTCPHATHB-
HBIX UCTOYHUKOB dHEpruu. Tak, B Mpogake CTallu MOSBIATh-
Csl QJIEKTPOMOOUITM U THOPHU/IBI, pabOoTalolMe Ha AJIEKTpUYe-
cTtBe. M XOTS moKa TaKuxX MOJICJIE HEMHOT'O, BO3MOXKHO, B
OyIyIieM OHU CTaHYT 0oJjiee MOMYJISIPHBIMHU.

CoOmroeHue mpaBui SKCILTyaTallud aBToMo0ouist. BaxkHo
BOBpEMS YCTPaHATh HEMOJIaAKU, 00€CTICYUTh TOCTOSHHOE U
KOMILJIEKCHOE OOCTyKUBaHUE, HE TIPEBBIMIATH IOMTyCTUMBIC



Harpy3Ku, NPpUACP)KUBATHCS KACAIOIIUXCS YIIPABICHUS PEKO-
MEHIAINH.

. DKoJIornueckas 00CTaHOBKA HaBEPHSKA YIYUIIUTCS, €CIIU

pa3paboTaTh M UCIIOIB30BATh OYNCTHOE U PUILTPYIOIIEE
000py1I0BaHKE, KOTOPOE COKPATUT 00BEMBI BPETHBIX COSTH-
HEHWM, BBIICIISIEMBIX aBTOMOOUIIBHBIM TPAHCTIOPTOM.

5. PekoHCTpyKIIUs ABUTATEIsl aBTOMOOUIIS C 1EJIbIO TTOBBIIIIE-

Hus KIIJI u cokpatennst 00bEMOB pacxoayeMoro TOIJIUBA.

6. Mcnonb3oBaHue Ipyrux BUAOB TPAHCIIOPTA, HAIIPUMED,

TPOJIJICHOYCOB U TpaMBaeB.

HCO6XOI[I/IMO HCITIOJIB30BATb aBTOTPAHCIIOPT PAIMOHAJIBHO U CO-
KpalaTh €ro HCraTUBHOC BJIMSAHUC HAa OKPYKAIOIIYIO CPCAY.

1.

KoHTpoJibHBIE BOIIPOCHI

. JlaliTe XapakTepuUCTUKy OCHOBHBIM BPEJHBIM BEIIECTBAM, CO-

JeprKaluMcs B OTpabOTaBIIMX Ta3aX aBTOMOOMJIEH.

. Mexaam3mpl oOpa3oBaHMsl HanbOojee OIMACHBIX IS OKpPY-

KAOWIEH Cpeabl BPEIHBIX BELIECTB coaepxkammxcsi B O
ATC.

. CDaKTOpBI, BIIMAKOIINEC Ha KOJIMNYECTBO O6p213y}0H_IHXCH TOK-

cudHbIX KOMIIOHEHTOB B OI" ATC.

. Kimaccudukanus u mHBeHTapu3anus BbIOPOCOB.

Cnucok ucnoJb30BaHHbIX HCTOYHHKOB

Jlykanun, B.H. IIpoMbllneHHO-TpaHCIIOPTHAS — 3KOJIOTHUs

[Texct]: yueO. mus By3oB / B.H. Jlykanun, FO.B. Tpobumenko. — M.:
Bricmias mikona, 2001. — 273 c. bubauorp.: c. 264-266.

2. I'etmanen, ['.B. CounaibHO-3K010TUYECKHE TTPOOJIEMbI aBTOMO-
ownbHOro TpaHcnopta [Tekct]: cpaBouHoe nocodue / I'.B. I'etmaner,
B.A. JIuxanoB — M.: ACIIOJI, 1993. — 330 c.

3. AmOapuymsH, B.B. Oxonorudeckas 0€30macHOCTh aBTOMO-
ounpHOro TpaHcnopra [Tekcr]: Yue0. nocodbue mis By3oB / B.B. Awm-
oapiymsiH, B.B. Hocog, B.W. TaracoB — M.: OOO “Hayurexnutusnar’,
1999. — 208 c. bubmmorp.: c. 204 - 206.



