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AHHOTALUS

XO03Upru KyHJa TPAHCIOPT BOCUTAJapu aTpPOoP-MyXUTHHHT V3rapuiiura
TabCUP KUJIYBUM OMWJUIAPHUHI MYMAA SHT IOKOPH KypcaTruura sra Ba TPaHCIIOPT
BOCUTAJIADUHUHT COHM HWijgaH #Wmira omub Oopmokaa. Maskyp Makosaaa
aBTOMOOHWJI TPAHCIIOPTH MaXKMYAaCHHUHT 3apapid TabCHUP KYpcaTyBUM OMMILIAPHU
HaTwxkacuaa aTpoP-MyxXuT CUPATUHUHT TEXHOTECH Y3rapuIlii EpUTHUIITaH.

Kaaut cy3aap: aBromoOusi, 3Kojorus, atMocdepa, IBUrarelib, YUKUHIU
rasjiap, MaTeMaTHK MOJIEN, COJUIITHPMA TO3AJIUK KYPCATKUYH.

ABSTRACT
Today, vehicles have the highest rate among the factors influencing
environmental change, and the number of vehicles is growing from year to year. This
article describes man-made changes in the quality of the environment as a result of
the action of harmful factors of the motor transport complex
Keywords: car, ecology, atmosphere, engine, exhaust gases, mathematical
model, specific purity index.

KWUPHUILI

Ep mapunu ¥ypad Typran arMmocdepa KaTiamyiapd Xam TyO aHTPOMOreH
y3rapunuiapayd OOMmMAaH KEYMPMOKIA: XABOHWHI Tra3 TapKHOM Ba XYCYCHATIApH
¥3rapub 6opasintu; noHocdepa Ba ctparocepanaru a30H KaTJIaMUHUHT EMUAPUITUIITN
JaBOM STMOKJa, aTMoc(epa YaHT Ba ra3 3appadaiapu OujaH MyHTa3aM TYHHHMOK/IA.
ATMoc(hepaHUHT TIACTKH €p Fo3ura sSKWH KaTJIaMH 3Ca THPUK OpraHWu3MIIap Y4yH
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xaBQum OVaraH caHoaT, TPAaHCIIOPT Ba OOIIKa XYKaluK (haoausaTy Tydaim axpanio
guKa€TraH 3apapJd rasjap OwaH opTHKYa TYHHHHO 6opmokma[l].

Cratuctuk mMabiymoTiapra kypa, XXI| acpra xenu6 MHCOHUST atMmocdepara
Tabuuii paBUIIga 3apapiud razmap OwnaH  udnocmanummgan 170 wmapra
KYTIPOK3apapiii ra3 YMKapMokaa, OyHra caba® Oymaérran acocuit TYpT OMUITHUHT
WYHa DHT KaTTa YJaylml alHAHTPaHCHOPT coxacura Tyrpu kenanu-40%, KHUILIOK
XYKaJIUTH Ba MauIluid xu3matiap-24%, snepreruka canoatn-20%, uiuiad yukapuii-

14%mnuTamkui Kuaaau[2].

AJJABUETJIAP TAXJIWJIA BA METOJIOJIOT'USICH

TpaHcnopT COXAaCHHUHT aTpOo(-MyXUT HMIOCAHUIIMAATH YIYIIHM CYHITH
Wutapaa sHajga OpTraH, 4YyHKH, AyHE Oyiinya aBTOMOOWJI HWIUIA0 YHKapUII
Kypcarruun HungaH-iunara yeud Oopmoxaa, 2000 — 2005 iwmmmapga 60 miH
atpodua ypraya MIWJUTMK aBTOMOOWI UIUTA0 yuKapuiran oyica, 2010 iuigan cyHr
UIUIad YMKAPUII KECKUH YCTaHJIUTUHU Ky3aTHIIIUMHU3 MyMKUH, XycycaH, 2010 innga
77,86 muH, 2015 #imnga 90,78 mume, 2018 fimnma 95,7 min, 2019 #naga 90,864 moH,
2020 iumnpa 77,62 moaH Ba 2021 vmnaa 79 MuiH 1oHa aBTOMOOMII MIIA0 YUKapUIIraH
[3].

bup aBTomMoOwMn Hinnura 15 MuHr KM topca, ypTa xucodna 1,5-2 ToHHA EHUIIFU
Ba25-30 ToHHa xaBoHU EHAMpanu.beH3WH Ba nW3en JBUraTeUIapAaH YHUKYBYH
YUKAHIM Ta3flap 3apapiWJIMTHHU  TaKKOCJIOBYM  Kypcarruwiap l-kajnBanijga
KeaTupuira [4].

1-xagBai
Ben3un Ba qu3en ABMraTeJiapAaH YMKYBYHM YUKUHIM ra3jaap

Yukunaurazaaprapkuom, %
YUuKHHAUT a3/ 1ap TAPKUOMIArIMOAIAIap

benzunaun JAnzen
A3zor N, 74-77 76-78
Kucnopon O, 0,3-8,0 5-18
Cys H,0O 3,0-5,5 0,5-4,0
Yrinepon-2 okcunu CO, 5-12 1-10
Yrnepon oxkcunu CO 1-10 0,02-0,50
Asot okenguN,Oy 0-0,8 0,001-0,400
VrneBonopomiapCyHy 0,20-0,30 0,1-0,10
ONTHHTYTYPT T'a3u 0-,002 0-,03
Kopakypym, r/m° 0-0,04 0,1-1,5
Benzomnupus, /M’ 0,0002 0,00001

Yenepoo oxcuou— panrcus, xuacus ra3. Hadac iynmapura

KHprad, KOHra cypwimo0 reMorsoOouHn OunaH OupukuO, KapOOKCH
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reMOorjJo0rH XOCWJI Kujlaau Ba Oy peakumsia Kuciopojara kaparanga 210 mapra te3
OupuKaau, HATHXKaAa KUCIOPOJI ETUIIIMACTUTUTA OJIHO KeNaIu.

Azom oxcudnapu— TypAu OKCUUIApHUHT apajammMacuiup. bymapman sHr
xaBdmucu NO2. A30T okcuaapu ymka Ba OpOHXJapHHHT WIMMHHA Oy3amu. Kympok
Ooanap Ba IOpak-KOH TOMUP KacaJUTUTu OOp KaTTajiap 3apap Kypaauuap.

Onmuneyeypmau aHeuopuo — YTKUP XUIJIW, PAHTCU3 Ta3, CyBIa SXIIH SPUHAH
BacyibdaTr kucioTa Xocuia Kuiaau. Kam Muxaopaa Oyiaca Xam yY30K BakT TabCUP
ATCa,I0pak-KOH TOMHUP KAaCCaJIUTHHHU Ky4aWTUpuO, Yaumra oiaud kenaau, OpOHXUT,
acTMa Ba0OIIIKa pECIUPATOPIH KaCAIUTUKIAPHU KEATUPUO YUKapaIu.

Veneeooopoonap - CxHy Typunarn Oupukmanap rypyxuaup, KyiaaHca XHJJIH,
a30TOKCUUIapu OwinaH  (OTOKMMEBUN  peakuusra KUPHUIIUO, CMOT  XOCHII
Kuiiaan. bers(0)nmupeH-oMUIMKINK apoMaTiIi  YIJIEeBOJAOPOJ HopMan arMmocdepa
mapouTiapuja cyBiaa €MOH SPUMAMIaH KpUCTAI MaxCysoT, OJlaM OpraHu3Muja
HuFm0 —MuFUiIMG MabIyM MUKIOpra eTrad, XaTapJjid IIUIUIap XOCUI KUJIa/Iu.

Kopaxypym — 4YuKMHAM Ta3MapHUHT KATTUK TapkuOu OYynmb, acocaH
yraepojzappaiapunan  ubopar. Opamra OeBocuTa XaBhu UMYk, (akaT xaBOHU
U(IIOCTaHTUPUOHOXYII KHIIA/IH.

Kypzowun  Oupuxmanapu  —  O€H3MHTA  JICTOHALMSHU  WYKOTYBUYU
KymmiMmacupatuga terpadTwikyprommH  (TOK)  apamamTupuicarusa  Xocuiu
Ooynaau. Y omamopranusmura Hadac Myiapu, TEpUCH Ba 03UK-OBKAT OPKaIu YTHO,
acTa-CeKMHUUFUINO Oopaau, HEPB CHCTEMAcH, KOH XOCWJ KWIyBYM ab30JapHH
3apapianTupau [5].

HATUXKAJIAP

OnuMnapHUHT XHCOO-KUTOOJIapura KaparaHja XaBO TapKUOMAAru KUCIOPOJT
X03upru BakTaa 21%Hu Tamkuia Kuiaaau Ba 0y mukaop 14%ra kamasiauran oyca,
AP KYMUUIUK TUPUK OpPraHu3Miap, Iy >KyMjaJaH HMHCOHUSAT XaM KPUTHK
XoJlaTra Tymuo Koyaau. Yoy riiodai MyaMMOHUHT OJIIMHU OJIMII YYyH OJTUMJIap Ba
TAIKUKOTUMIIAP IHEPreTUK KypuiMasap yuyyH capdaHaaurad KUCJIOPOJIaH Texao
Tepral QoiinanaHuIHN EKU YHEPTUSHUHT OOIIKAa MYKOOHWJI Ba 3apapcu3 TypJapuiaH
dboiinagaHUIIHU TaBCHs dTMOKAanap [6, 7]

ABTOMOOWJIb TPAHCTIOPTU MAXKMyHTa TETHIUIM caJOUi skapaéHiiap Oup Katop
WHXXEHEP TEXHUK MacajaJlapHu €YHUIl OPKaIu KHCMaH KM TYIHMK OapTapad sTuimam,
KyMmIlamaH:  KOJNIWUKCH3  TEXHOJOTHSJIAPHU  KOPUH  OTHII,
YUKAHIWIAPHA ~TO3Jall  YCYJUIApWHU  TaKOMUJUTAITUPHIIIH;
EHWIFU-XABO apayammMacu EHUIIMHUHT 3HT MakOyJl pEeXKUMHHH
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TONUII, HOAHbAHABUM Ba MYKOOUJ EHWIFU TypJapuliaH camapanu ¢oiinananud xan
K MymkuH [8, 9, 10 ].

ABTOMOOUWJI TpaHCIOPTH MakKMyacH OwWiaH OOFIMK JKOJIOTHUK Kapa&Hiap
yCTHJa TaAKUKOTIap YTKa3Wil, aTrpod-MyxXuTra 3apapiid TabCUp KypcaTyBUH
OMWJUTAPHU DKOJIOTUK KUXAaTAaH O0ax0JOBYM YMyMIIAITaH ME30HJIApHU WIMUN
acoclnaiia Kyiuaaru BasudanapHu 0axkapuill JO3UM:

1. ABromMoOWUNl  TpaHCHOPTH  MaXMYaCHMHMHI  MyKaMMall  SKOJOTHUK
CTPYKTYpPacHUHU UILIA0 YUKUIII,

2. ABTOMOOMI TpPAaHCIOPTH MaKMyacH TAIIKWJI STYBUMJIAPH TOMOHHUAAH
aTpod-MyxuTra 4YMKApuO TalUlaHAJWraH 3apapid YUKUHAWIAPHUHT (UMK Ba
KUMEBHI XyCyCHUATIApUTra acoClaHuO, YJIapHUHT THU3UMIIH-TAaCHU(UN >KaIBaIHHU
HIU1ad YUKUIIL,

3. ABTOMOOWJI TPAHCIIOPTHU MaKMyacu OuiiaH Tabunii aTpod-MyXUT Opacujiaru
MOJIJIa Ba PHEPrusl AJIMAIIMHYB XapaCHUHUHT MAaTeMAaTHK MOJEJUIApUHU TY3HUII Ba
TETUIIUIN apTIAPHU KAHOATIAHTUPYBYM €UUMIIAPHU TOIUII,

4. ABTOMOOWJI TPaHCHOPTH MaXMyacHd TOMOHHJAH HCTEMOJI KWJIMHAJIWTaH
TabuuMi Ba DJHEpreTuKka pecypciaapu caphuHu Ba aTpod-MyxXuTra YUKapuo
00OpuIaMral  YMKUHAWIAp ~ MHUKJAOPHMHM  XucoOra  ONWIN  YCyJJIapUHU
TaKOMIIIAIITHPHII,

5. ABTOMOOMJI TPaHCHOPTH Ma)KMyacu TapKuUOuUJaru OMp KaH4da MYCTaKWJ
OOBEKTIIApDHU DJKOJIOTHK KHUXATIAaH Yy3apo TaKKOCiall WMKOHMSITHHH Oepajauran
yMyMJIaITad COMINTHPMA 0axoJiall ME30HUHH UIUTA0 YMKHUII Ba aMaTuETra TaaqouK
STHILL

ABTOMOOMJI  TPAaHCHOPTH  MaXMyacH  O9KOJOTHK  CTPYKTypaCHHUHT
QITOPUTMHUHM TY3MILIJA TaOUMil aTpo-MyXUTHHUHI OHOreoneHO3 Ba SKOTOMIAH
nOopaT HKAHJIUTH 3bTUOOpPra OJIMHUO, ABTOMOOWJI TPAHCHOPTH MaKMyaCHUHUHT
SKCIUTyaTalusiBUil  (aonusiTH JaBoMuja capdruananurad TaOuWWMi Ba DHEPreTUKA
pecypciapu  Xamja  OKCIUTyaTallUsiBUM — MaTepuajiap  MHUKAOPJIApU  KUPHII
napameTpiapu cudaruaa, aBTOMOOMII TPAHCIIOPTH MaKMyacu (paosiuATH JaBOMUIA
HKOTONTa YMKApuO ro0opuiagurad Oapya Typaard YUKUHIWAIAD MUKIOpJIapH 3ca
YUKUII [apamMeTpiapu cudatuga TaTKWH JTWIaaud. byHIa uWIUIaTUIaguraH
YUKUHIWIap Ba canOuil Xoaucanap KUMEBHHM, (Qu3MK Ba OOLIKA TabCUP ATYBUH
XycycusiTiapra kapad Oelra rypyxra akpaTuiajiu:

1) rascumMoH MopaIap;

2) OKOBa CYIOKJIMKJIIAp;

3) KaTTUK YaHTCUMOH MO/IJ1aJ1ap;
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4) OMOTre0JIOTHK TabCUPJIIAP;
5) dusuk xonucanap.

MYXOKAMA

ABTOMOOMJ TpPaHCIOPTH MaKMyacH TOMOHHUAAH HUCTEHbMOJ KWUJIMHAIWUTaH
Oapua Tabuuii Ba SHEPreTUK pecypciap capduHU Xamja YUKapuO rOOopuiaguraH
YUKUHJUIAp MUKJIOPUHHU XUCOOra OJIMIIHUHT MaBXYJ[ YCYJJIapu YpraHuino, ymoy
yCyJulap SIrOHa AaHAJIMTUK KYPUHHUIITA KEATUPUITUO TAKOMUILIIAIITHPHIIL JIO3UM.

ABTOMOOWJI TPAaHCIIOPTH MaXMyacH OwWJIaH TaOuui aTpod-MyXUT opacuaaru
MOJJa Ba JHEPTUs AJIMAIIMHYB >XapaéHUHUHT MAaTeMaTUK MOJEIUIApUTa TErHIILIH
y3rapTupunuiap KAPUTHINO, YIapHUHT OSHr MakOyl e4YnMIIaph aHMKJIaIiaa
MOAJANapHUHT capdiaaHumy X; OWIaH YMKUHAWIAPDHUHT Kynanuo Oopumm X;

opacujard y3apo OOFJIaHUIITa 3ra OYITaH MOJICIUNIADHUHT MyHOCA0aTH:

x1=b—2+icost, Q)

Cc .
—+—sint 2
a o 2)

oupop Gapkapop MHUKIOpJap arpoduaard rapMOHUK TEOpaHUILIAP KYpPUHUIIUAATU

X, =

TEHIrJaMaljlap CUCTEMACUHUHT €4YMMUJIaH uoopat Oyiaau.

ABTOMOOWJI TpPaHCHOPTH MaXMyacH HINTHPOKHAA TEXHOTCH Y3rapuiiapra
yuparan atpod-MyxuT cudatuHu Ku€cud Oaxonamiga xap Oup 3apapiu
YUKUHIAMHAHT K camMOKIMIMK Kod(h(OUIMEHTHHN CTATUCTUK YCyJaa aHUKJIaraH
X0JIJIa PKOTONTa ajoKaaop OWMp KaHya OOBEKTIAPHUHT yMYyMIIAITaH COJMINTHpPMA
TO3IMK KYPCAaTKUIMHU KyHH1arnya XucooJam Takiug dTUIaau:

T, =K3 + K3+ + K3 =Y K3 (3)
i=1

Oy epoa: 3" — 3apapiu moOdanap KOHYEHMPAYUACUHUHS HUCOUL MUKOODAADU.

3= b (4)

imax
T, ymaamens kypcarkud 0ymu6, 0<7; <1 opanukzaa y3rapub Typaim.
Arap T, —0 Oynca, 00beKTIra TEIHIIA MYXUT DKOJIOTHK XXMXaTIaH TO3a, arap Oy

MUKIOp OUp COHUTa SKUHJIAIICA, MYXUTHUHT U(IIOCIAHUIII TapaKacu IOKOpU OYiaau
ned 0axostaHaau.
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Xo3upru KyHaa Y30ekuctoH Pecry6mmkacuma ABTOMOGHN —TPaHCHIOPTH
MaXMyacd  TallKWI  JTyBYWJIApH  TOMOHHAAH  TaOuUUil  DKOTH3UMIIApTa
KypcaTuiaaaural KOJIOTUK XaBg-XaTap €Kd SKOJOTHUK TaHa33yJHUHT OJJMHU OJIHIII
Makca/JM/ia WIMHH acOCIaHTaH SKOJOTMK MebEpaall TU3UMH HIUIad YUKWAIuO,
amManuérra TaA0uK STHIMOKAA. ATpod-MyXuTra 3apapiu TabCUP STUIIHA MEbEPIAll
ABTOMOOMJI TPAaHCIIOPTU Ma)kKMyacHJa HILIATHITaH SKOJIOTMK XaB( TyFAUpPYBUU
YUKUHAWIAp MaHOanapura HucobaTaH TajiadyiapHH KOpUM 3Ta Iy Ba YIAPHUHT MablIyM
yerapaBuil MHKAOpJIapUIaH oOWMO KETMACIUTMHM TabMUHJIAWIU. OKOJIOTHK
MebEpiall TaOMUK SKOTH3UMIIapra HUcOaTaH pyxcaT STWITaH IOKJIAHHUIJIAPHU
XucoOra onaau, sbHU ABTOMOOHII TPAHCIIOPTH MaXMyaCHHHUHT 3apapiiu MaHOanmapu
TUPUK OPraHU3MIIAPHUHT SIIAIl YCYJUIapUra CEe3WIapiu TabCUp KYpCcaTMACIUTH Ba
TaOUUi MyXUT CU(PATUHUHT OY3WIIMILINTA YT KYHMACIUTH JIO3UM.
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