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ABTOMOOMJILHBIN TPAHCIOPT

= ABTOTPAHCMNOPT ABMAETCA OOHUM U3
OCHOBHbIX UICTOYHMKOM 3arpAa3HEHUS
aTMocdepsbl, KONMYECTBO aBTOMAaLLWH
HEeNpPepbIBHO PpacTeT, 0COOEHHO B
KPYMHbIX ropodax; a BMECTE C 3TUM
pacTeT BanoBOU BbIOPOC BpeaHbIX
npoOyKToB B aTMocdepy.






KoMmmoHneHTHI

Nz
Oz
H,O (mapsi)
CO2
Hz
CO
NOX
CnHm
AJbaeruabl
Caxa

bens-a-nupen

KaporoparopHbie

JIBC

74 =77
0,3-8
3,0 -5.5
5,0-12,0
0-5,0
5-10
Mo 0,8
0,2-3,0
Mo 0,2
Io 0,04 r/m*
10-20 Mxr/m>

Copep:xanune KoMnoHenra, 00. loan, %

JIu3eansnbie IBC

76 — 78
2-18
0,5-4,0
1,0-10,0
0,01-0,50
0,0002-0,5
0,009-0,5
0,001-0,009
0,01-1,1 r/m*
10 10 mxr/m>

IIpumeuanue

HeTokcnuen

Toxcuuen



= [IpMeHeHne aTMNMpPoBaHHOro 6eH3nHa, UMetoLLIEero B
CBOEM COCTaBe COeAUHEHUS CBUHLIA, BbI3blBAET
3arpsi3HeHne atMocepHOro Bosagyxa Becbma
TOKCUYHbIMU coeanHeHnamm cenHua. Okono 70% cBuHLUA,
AobaBrieHHOro K 6eH3nHy ¢ 3TUNOBOW XNOKOCTbLIO,
nonagaeT B atTMocdepy Cc oTpaboTaBLIMMKU rasamm, 13
HuXx 30% ocepnaet Ha 3emrie cpagsy, a 40% octaeTtca B
atmocdoepe. OanH rpy3oBon aBTOMObUIbL CpeaHEN
rpy3onoabLeMHOCTM BblaenseT 2,5 — 3 Kr cBMHLUA B rofa.
KOHUEeHTpauua CBMHLA B BO34yXe 3aBUCUT OT
cogepXaHusi cBUHLA B BEH3UHE:

= CopepaHue cBuHUA B BEH3UHE, /1............ 0,15 0,20
0,25 0,50

« KoHueHTpauusa ceuHUa B Bo3ayxe, Mkr/m°.... 0,40 0,50
0,55 1,00






Oona y4yacTua aBTOMOOMUINILHOrO TpaHcnoprta B
3arpsi3HeHUUn arTmocdepHoro Bo3ayxa KpPYMHbIX
ropoaoB mupa coctaBnseTt, % :

Dxein Oxcuael A3oTa  YII€BOLOPOIBI
yriepoaa
MockBa 90,3 32,6 o48
CaHkKT-
Tokuo 99 2 &

Hyro-Hopk 97 31 63



/laHHBIC MO0 XaKacuu

] 2005 [l 2006

Caxa (C) Oxeup yrnepoga Oxkcuabl asota Yrnesogopogbl (CH)  CepHucTbIn ras
(CO)

Puc. 1.3. O6vembl 8b16p0CO8 3a2PA3HAOUUX Bewecme 8 ammocgepy om asmo-
mpaHcnopma no Pecnybauke Xakacusa




Crioco0b1 00pbLOBI

= YCTaHOBKa HENTPAnnM3aTopoOB.

= [lepexon Ha ansTepHaATUBHbIE NCTOYHUKU
3Hepruu.



IIpuMep 3j1eKTPOMOOUIIA




OO01ecTBEHHbIA TPAHCIOPT

CyLliecTByloLne cpeacrtBa Ha3eMHOro naccaXupckoro
TpaHcnopTa He yCcrneBatoT YO0BNETBOPATL NOTPEOHOCTH
B NepemMeLleHnn BbICTPO pacTyLLEro HacereHus
ropoJoB, PACKMHYBLLUNXCSA Ha ODLLUMPHBLIX TEPPUTOPUSX.
Tonbko B Mockse cBbille 10 mnpa. naccaXnpos
eXerogHo Nonb3yrTca METPO, aBTODYCOM, TpaMBaeM,
Tponnenbycom.

= [Npobnemy nbiTalTcA peLnTb rMmaBHbLIM 0Opa3oM 3a
CYET HapawmMBaHMs Napka aBTobycoB. OTO BIEYET 3a
cobon yBennyeHmne pacxoaa XnaKkoro Tonnmea u,
criegoBaTteribHO, YBENMMYEHUA BblIDpoca B aTlvloccbepy
BpedHbIX BELLECTB.

= TpamBaun n Tponnendyc, ncnonb3yLlne B Ka4ecTse
‘“TonnuBa” AaNEKTPUYECTBO, NMOMHOCTbIO OTBEYAlOT
9KONormM4ecknum TpeboBaHUAM.



TpamBau

= TpamBan NMOMPYET B CrIMCKe Hanbornee nonynapHbIX
TPaHCMNOPTHbLIX CPeacTB OTHIOAb He criydyanHo. [naBHoe ero
OOCTOMHCTBO B TOM, YTO OH MPaKTUYECKN HE 3arpsi3HAET
oKpyatowyto cpeny. OgHako y TpamBasi ECTb U CBOU MUHYChI. K
coXareHuto, ero oTrIM4YaeT HM3Kasd MaHEBPEHHOCTb, TpebyeTcs
OOBOJSIbHO 3HAYUTENbHbIE KanuTarbHble 3aTpaTbl NPU COOPYXXEHUU
HOBbIX Tpacc, Aa U caMbIiM “TUXUM™ CPeACTBOM NepenBmKeHUs
TpamMmBan He Ha30BELLb.
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= Lllym TpamBas CO3,£I,aéTCFI TAroBbIM ABUraTenem,
TOPMO3HOW cCTEMOW, BUOpaLuen Ky3osa, kayeHnem
KONec no penbcam. MHTEHCMBHOCTbL 3TOTO LymMma 3aBUCUT
TakKKe OT COCTOAHUSA TpaMBaMHOIO MyTU U KOHTaAKTHOW
ceTn. CHUXEHUIO YPOBHSA LLIYyMa MOXET cnocobCcTBOBaTb
NPUMEHEHNE IKPAHUPYIOLLMX LYM doanbllbopToB CO
3BYKOMOIMOTUTENAMU, 3aKpbIBaOLWLMMK KONeca.

= ,D,J'IFI YMEHbLUEHNA LHYMa Ha HEKOTOPbLIX TpaMBaVIHbIX
NYyTAX MPUMEHAIOT pe3|/|H0|3b|e I'IpOKJ'Ia,EI,KI/I




= HanbonblUero CHMXeHUsa TpaMBanMHOIo LLyMa MOXHO
noduTbCcAa NyTEM YMEHbLUEHUS, UCXOASILLErO OT KOMEC.
Xopoluure pesynbsTaTthbl 4aioT aMopTU3aLMoHHasa Npoknaaka
Mexay obogom Kofieca n AUCKOM UIn nogada Ha Koneca
rpadpmTHOroO pacrTeopa.




TpoJsendyc

= Tponnendyc — Hanbonee 3KOHOMUYHbLIWN U OELLEBLIN, HE
3arps3HSALLNMN OKpYXKatoLyo cpeay Bug TpaHcnopta. OH
9KOHOMUYHEE aBTObOYyCa, MEHbLLE NOTPEDNAET SHEPIUUN, HAOEXHEE U

npoLwie B 3KCrltyataunn, He UCNOJib3yeT KUCIOpPOo4d U HE OTpaBJideT
BO34YyX OTpa6OTaBLLII/IMI/I ra3aMm.




= CerogHsa Tponnendycbl NCNOMb3YHT B OCHOBHOM A5
naccaXupckux NepeBO30K B KPYMHbIX ropoaax. OHu
npoLLe No YCTPOMUCTBY, YEM aBTOOYCbl, TEXHUYECKOE
obcnyXuBaHne Ux MEHeEe TPyOOEMKO, a MyCK B
XOrI0HOE BPEMS roga He co3aaeT NpobriemMsl.

ﬁﬁ - ] 4 o
-
o) —— P .
4 Yoo . - 4-:."' —
” i -~ - N
ol v - «
A ’ 3 w—r
B 4
. “

Tponnenbyc AKCM-213 Ne 3383, MuHck, cheepans 2003 roaa, (c) Ceprei U3ox http:/ftransphoto.by.ru



= |Lym TponnendycoB BnNM30K NO YPOBHIO K LLUYMY NErkKoBbIX
aBTOMOOUen. o cnekTpy OH NMEET HN3KOYaACTOTHbIN
XapakTtep. Takoun Lym nerye nepeHoCUTCAa YernoBekom,
4yeM LUYM OT TpaMBaeB, KOTOPbLIN 3HAYNTENBHO BbilLE U
MO YPOBHIO aHaNOrM4yeH mylvly rPy30BOro TpaHcnopTa.
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/AKej1e3HOTOPOKHBIM TPAHCIIOPT

= [Ipon3BoaCcTBEHHAS OEeATENbLHOCTb
YKENesHo4opPOXXHOro TpaHCnopTa oKasbiBaeT
BO3ENCTBME Ha OKpY>KatoLLyto cpeay BCex
KINMMMaTUYECKNX 30H Hallen cTpaHbl. Ho no
CPaBHEHUIO C aBTOMOOUIbHbIM TPAHCMOPTOM
HebnaronpmaTHOEe BO3AENCTBUE Ha cpeay
obuTaHUA CyLECTBEHHO MeHbLLE. B nepByto
oyepeab 3TO CBA3AHO C TEM, YTO XKene3Hble
Joporn — Hanbdoriee 3KOHOMUYHbLIVN BUL
TpaHcnopTa Mo pacxody 3HepPrun Ha eauHuLy
paboThl.



Pexunm paboTbl MaHEBPOBBLIX TEMNIIOBO30B MEHEE CTADUNEH, YEM
noe3aHbIX, MO3TOMY W BblAENIEHNE TOKCUYHbIX BELLECTB Y HUX B
HECKOJIbKO pa3 borblue. YPOBEHb 3arpsi3HEHUS BO3AYLLIHOW cpeabl
CTaHUMW N npunerarowmx K HUM 30H oTpaboTaBLIMMK ra3zamu
MaHEBPOBbLIX TEMMOBO30B 3aBUCUT OT YMcria OQHOBPEMEHHO 3aHSATbIX
NTOKOMOTUBOB. [1pn aTOM Hamnborsiee 3Ha4YNTENLHO BblAENIEHNE OKUCNOB

a3oTa U CepHUCTOro aHrmapuaa.




[lepeBoa XeNne3HOo4OPOXHOro TpaHcnopTa C NapoBOU TArMM Ha
ANEKTPUYECKYIO N TEMNSTOBO3HYHD, KOTOPbLIMU B HACTOsILLLEE BPEMS
BbINOMHSAETCSA NPaKTUYECKN BCA noe3gHada paboTta, crocobcTeoBarn
YNYULLEHMIO 3KONOrn4eckom o0CTaHOBKU: BbINO NCKIOYEHO BUSHNE
YrofibHOM NbINU N BpeaHbIX BbIOPOCOB MapoBO30B B aTMOCHepy.

[anbHenwasa anekTpmdnkaumns xenesHbix 4OPOr, T.e. 3aMeHa
TENNOBO30B 3NEKTPOBO3aMU, MO3BOSIAET UCKIIOYUTL 3arpsa3HEeHne
BO34yxa oTpaboTaBLMMM razaMmn gu3esibHbIX ABUraTtenen.
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Bo3aymIHbIN 1 KOCMHYECKUM
TPAHCIIOPT

= B Hawe Bpemsi BO3ayLLHOMY TPaHCNOPTY OTBOAUTCS
ocobas ponb. lNpexae Bcero, OH pa3BMBaETCS Kak
NaccaXXMpCKnn TpaHCnopT U 3aHUMAaET BTopoe (nocne
XKene3HoOopOXHOro) MECTO B naccaXxmnpoobopoTte BCex
BWUAOB TPAHCMopTa B MEXAYropogHEM COOBLLIEHNN.
[longa e B rpy3oBbIX NepeBo3Kax HEBENUKA.

= B cpegHeMm oanH peakTUBHbIM CaMONeT, NoTpebnas B
TedyeHne 1 4yaca 15 TOHH TonnMBa U 625 TOHH BO34yXa,
BbIMyCKaeT B oKpyatoLyto cpeny 46,8 ToHH CO2 , 18
TOHH NMapoB BoAbl, 635 Kr yrapHoro rasa, 635 Kr okmcu
a3oTa, 15 Kr okmcu cepebl, 2,2 Kr TBEpAbIX YacTul,
CpenHas AnnTenbHOCTb NpedbiBaHUA 3TUX BELLIECTB B
aTMocdepe CocTaBrseT NPUMEPHO ABa roaa.



iccnenosaHna cocTtaBa NPOAYKTOB CropaHusa asurarternemn,
YCTaHOBIEHHLIX Ha camorsietax "bouHr-747”, nokasanu, 4To
cogepXaHne TOKCUYHLIX COCTaBMSALWMX B MpoaykKrax
CropaHmMsl CYLIECTBEHHO 3aBUCUT OT pexuma paboTobl

ABUraTternis.

ConeprxaHue I/KT TOIIMBA
Yucno 000poToB

ABUT'aTCIIA
CO NO. CH_
0.56 n 87.9 0.7 9.8
0.83 n 2.3 1.5 0.3

0.90 n -~ 4.4 -~

n — HOMUHalbHOe 4ucro 0bopomos
dsuzameris
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OueHKka cyMMapHOro Korm4yecTtBa OCHOBHbLIX 3arpAa3HUTENEN,
NoCTynarwmx B BO3AYLLUHYIO cpeny KOHTPONMMPYEMON 30HbI aspornopTa
rpakgaHCKon aBMaLumn B pesyrbsraTe ero npon3BoaCcTBEHHON
aeatenbHocTU (6e3 yyeTa 3arpsisHeHUss Bo3ayxa
cneuaBTOTPaHCNOPTOM U APYrMMUN HAa3EMHbIMU UCTOYHMKaMN),
NoKasbIBaET, YTO Ha NrioLwagn okosno 4 KM? BblAensieTca B aTMmocepy
3a ogHu cyTkn ot 1000 go 1500 kr okuncu yrnepoaa, 300-500 kr
yrneBoaopoaHbix coeanHeHum n 50-80 kr okncnoB a3ota. Takoe
KONMMYEeCTBO BblAENSEMbIX BPEAHbIX BELLECTB Npu HeEBGNaronpuaTHOM
COYETaHMN METEOPONONMYECKUX YCIOBUN MOXET NPUBOANTD K
NOBBLILLIEHUIO UX KOHLIEHTPALUUA A0 3HAYNTENbHbIX BENTUYMH.

«Adpopur3mMbl U MbICTTNY




= [lpun YpesBblHaMHbLIX 1 aBaPUMNHbLIX CUTYaLMAX CaMOreTbl BbIHYXOEHDI
CnuBaTb B BO34yXe M3NuULIHee TOMMAMBO AN YMEHbLUEHUS NoCag04HOM
mMacchbl. KonnyecTso Tonnmea, CrnBaeMoro caMosieTom 3a O4uH pas,
konebnetcs ot 1-2 Teic. 4o 50 TeiC. NMIMTPOB. cnapmBwascs 4acTb
TOMNSIMBa paccenBaeTcsa B atTMocdepe 6e3 onacHbIX NocneacTsun,
OLHAaKO HeucrnapuBLLasiCs YacTb JOCTUraeT NOBEPXHOCTU 3eMIN U
BOJOEMOB N MOXET Bbl3BaTb CUSIbHbIE MECTHbIE 3arpsi3HeHus. [ong
HeucnapmBLIerocd Tonnmea, 4OCTUraloLEro noBepxHOCTN 3eMin B
BUAE Kanenb, 3aBUCUT OT TeMrepaTypbl BO34yXa U BbICOTbl CNvBa.
Haxe npu Temnepartype bonee 20° C Ha 3eMnto MOXET Bbinagatb A0
HECKOINbKMX MPOLEHTOB CIIMBAEMOrO TOMnMBa, OCODEHHO NMpu CrnBe Ha
MarsiblX BbICOTax.




= 3arpsisHeHne BO3ayLLUHOM cpedbl TPaHCNOPTOM C pakeTHbIMU
OBuratesibHbIMU yCTaHOBKaMW MPOUCXOAUT rfiaBHbIM 00pasom npu nx
paboTe nepen ctapToMm, Npu B3fNeTe 1 nocagke, Nnpm Ha3eMHbIX
NCNbITaHUSIX B NPOLIECCE MX NPOU3BOACTBA N NOCIIEe PEMOHTA, Npu
XpPaHEHUN N TPAHCNOPTUPOBKE TOMMKMBA, a Tak Xe Npu 3anpaBke
TONSIMBOM NeTaTeribHbIX annapatoB. PaboTta »XuakocTHOro pakeTHoro
OBUratesnisi ConpoBoXaaeTcs BbIopoCoM NMPOaYKTOB MOSTHOMO U
HeNnosIHOro cropaHus Tonnmnea, cocroswmnx n3 O, NOx n ap.




ATmocdepHbIil cJ10i

IIpuseMHbIN CJI0H

Tponocgepa

Crparocdepa

Huxusast mezochepa

Me3socdepa —
TepMmochepa

IIpoaykThI crOpaHus, KT

Boicora,
KM

HCl Cl NO CO CO

2

0-0,5 24666 2741 1697 131 55075

0,5-13 78517 9657 4618 839 172570

13-50 59732 11727 239 2189 147684

50 - 67 0 0 0 0 0

67 0 0 0 0 0

H,0

(map)

46674

152677

146393

15542

119045

AL O

273

39284

26385

110304



= 3a 40 net cywecTtBoBaHust KocMoHaBTuUkn B CCCP u
no3gHee Poccun nponseseneHo cebite 1800 3anyckos
pakeT-Hocutenewn. ['lo nporHo3am pupmbl Aerospace B
XXI B. 4N TpaHCMNoOpTUPOBKKU rPy30B Ha opbuty byaer
ocyuwectBnaTbcs Ao 10 3anyckoB pakeT B CYTKU, NPU 3TOM
BbIOPOC NMPOoAYyKTOB CropaHus KaXkaou pakeTbl byaeT
npesbiwaTb 1,5 T/C.
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BoaHbBIN TpaHCIIOPT

= C yBennyeHmem oobemMoB obbIuu,
TPAHCMOPTUPOBKU, NepepaboTKn v
noTpebneHna HePTn N HePTENPOOYKTOB
pacLUMPSIIOTCA MacluTadbl 3arpA3HEHUSA MU
OKpy>KatoLlen cpenbl. HeooBoNbLCTBO U
06eCcnoKOeHHOCTb HEPTSAHBLIM 3arpsi3HEHUEM
oOycraBnuBaeTcs Npexae Bcero
nocTynaTtesibHbIM POCTOM 3KOHOMWUYECKOIO
yulepba ot gaHHOro Bnaa 3arpsa3HeHuns,
NPUYNHAEMOro pbIDONOBCTBY, TYPU3MY U
aopyrum cdpepam OeAaTenbHOCTH.



= TonbKO oHa TOHHA HEQTU CrOCOBHAa
NOKPbITb A0 12 KM? NOBEPXHOCTN MOPS.




= EXXerogHo B okeaH cbpachkiBaeTcda NpMMepHo
10 MINH. TOHH HeEPTU. TaHKepHbIN donoT
ABMAEeTCA O4AHMM N3 rMaBHbIX NCTOYHUKOB
3arps3HeHnsa Mmopa HeThbHO.




= [1lpobnema Toro, Kak CBECTU K MUHUMYMY 3arpsi3HEHNE
MOPEN U OKEAHOB, 3aHMMAaET CNeymanmcToB U3 MHOMNX
CTpaH Mupa. Y4eHble Uyt Nyt 6opbbbl ¢ HEPTHIO,
nonasLlen B Boay. bmonoru npeaonaratot ‘HedpTesQHbIE’
MUKPOOPraHmn3mbl, XMMUKN — BELLLECTBA, NO3BOMSAOLLNE
cobpaTb HEPTb C MOBEPXHOCTU, U T.A.
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Hemarnoe 3HavyeHne yaensaeTcs n KOHTPOJSIo 3a YPOBHEM
3arpsasHeHun. OgmH n3 cnocoboB OCHOBbLIBAETCS HA
NCrosib30BaHMKM paguonokaropa. [Jerno B ToM, YTo HepTAHas
NfIeHKa N3MEHSIET XapakTep psibn Ha NOBEPXHOCTU BOAbI:
YMEHbLLAETCH €€ BbICOTa WU HAKIMOH BOSIH. [1pn 9TOM N3MEHSIETCA U
XapakTep oTpaXeHusa paguoBOSIH OT MOBEPXHOCTM — OTpakatoLas
CNOCOBOHOCTb YMEHbLUAETCA U Ha 00LWEM SAPKOM (POHE Ha dKpaHe
nokaropa rpsi3Hoe MecTo BbIrMSANT YEPHbLIM MATHOM.




