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ABSTRACT

V1 oaMinh. Improvement of traffic management efficiency in transport zofies
a city.i Qualifying scientific work orthe rights ofthe manuscript

Thesis for obtaining the degree of doctor of pdojzhy in the specialt®75 i
Transport Technologiefy types. 1 Kharkiv National Automobile and Highway Uni-
versity, Ministry of Education and Science of Ukraine, Kharkin2120

The dissertation is devoted tioe solution of theapplied scientifigoroblem ofthe
estimation of the influence of complicated traffic conditiomsvehicle speed and deter-
mination of the distribution of the vehicle speed on urban street networks.

To lve the problem, the existing methods to model transport flows and estima
vehicle speed on an urban street network as well as estimate vehicle delays cause
traffic management were analysed. It allowed defining that most of the existing a
proaches teredict vehicle speed implies determining its average value at some point 0|
short road section in any traffic conditions. The same approach is applied in mode
transport modelling software, but it is obvious that the speed of a vehicle at a spec
place and time is randonm addition, vehicle speed in urban traffic conditions is influ-
enced by the intersections, especially signalized ones, and other obstructions of tra
causing speed decreasing. It points to the need for the study of vehiclerspegty as
the random variable and, correspondingly, the determination of its distribution law.

One of thedatasources fothis speedstudy was théraffic flows macremodelling
for relatively small but loaded@rea which are theroad networks in theemntres of
Kharkiv and Hanai To adequately represent the speedtraffic flows betweenthe

transportattractordocated along thetreets in the city centrea new approach to traffic
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assignmenbased on vehicle delays at intersectisias developed. Thiapproach made

it possible torepresent traffic flow parametensore preciely compaed to the existing
most widespreattaffic assignmeniethod based on thiead network link capacitssand
take into accounfrivate transport delays at signalized inéet®ons duing estimation of
the travelspeed betweetransport attractorsModelling of the traffic flows and com-
parative assessment of the mentiondshntraffic assignment methodgascarried out in
the PTVE VISUM software since it provides tools thiest reveal the features of each
calculation method. At the same tintllkke comparison of alternativeethod with the use
of the real transponnodels provided the possibility compae calculatedtraffic vol-
umes with actualones and brought the sciefit problemunder the studyglose to the
problems arising imodelling practice

Further study of the speed as a random variable made it posstdénethat un-
der the most difficult driving conditions, normathicle speedlistributionchangego an
exponential one. The gamma distribution was used as a connecting link in the transf
mation of the normal distribution inten exponentiabne undetraffic conditionscompli-
cation since the exponential distributiorthe special casef gamma distributiomvith the
shape parameter equal to 1, and the normal distribution is the liro#@gsggof gamma dis-
tribution with theshapegrarameter tending to infinity.

To experimentally confirm the possibility of the use of the gamma distribution, th
car speed influered by the narrow carriageway was studied. This type of traffic condi
tions complication can be considered a kind of transition from a free flow to the comp
cated conditions caused by signalized intersections. It leads to a decrease in ver
speed. Howewe it is not an extreme case of speed decreasing since it does not requir
mandatory full stop of a vehidglemost drivers only need to reduce the speed without &
full stop.

As for testing the possibilitio use the exponential distributiowhendescribing the
speedundera significanttraffic conditionscomplication, this hypothesis was confirmed
during observations in the most difficult conditions in terms of sjppaadhe zones of in-
fluence of signalized intersectianBhe zone before the stdipe of signalized intersec-

tion causes traffic conditions that are a priori more complicated compared to carriagew
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narrowing because at this zone some drivers must stop and wait for the green signal.

During the study of the vehicle speed before the stop litleeofitersection, it was
necessary to take into account the possible vehicles delays caused by waiting for
green. To take these waiting times into account dulliregspeed measurement, a new
methodology was developed. According to this methodologyspieed was measured in
the crosssection at 1.5 m before the stlnpe. It allowed the body of the first car in a
gueue to always be in the cressction during waiting for the green signal. Upon that, the
distance for which the time of passing the cremgion was measured was a car length.
To makethesemeasurements, two points of time was being recordeden the consid-
ered crossection was crossed by the front and rear points of a car. Also, a car length v
being recorded it was the distance beter these points.

The analysis oimeasurementsadeaccording to the presented methodology al-
lowed definng that thesignalizd intersectiorcomplicates the traffic conditiorsgnifi-
cantly compagdto the narrow carriagewayl.his was reflected in a decreas the aver-
age vehicle speed and an increassgaedstandard deviationin total, it causes a de-
crease in the shape parameter of the gamma distribution and, as a result, it tends to
Based on th@rocessed measurement resut®e possibilityto describe the random via-
able of thevehiclespeedisingan exponential distribution was confirmed.

The data about vehicle speed in urban areas in different countries collected dur
the research made it possible to obtain the regression model reflectretpttmnship be-
tween the average speed and the shape parameter of the gamma distribution suitabl
describing the regularities in speed valuBse dtained model has sufficient predictive
capability since the multiple correlation coefficient equal3%6

Based on the research results, practical recommendations to apply defined regul
ties in the variable of private transport speed in cities were developed. Thus, a metho
calculate acceleration noise for the vehicles leaving the signalized init@nsac a green
signal was developed based on these regularities. It allows obtaining initial data to e
mate acceleration noise as a measure of comfort and energy consumption when drivin
urban traffic flows as well as traffic management quality. Assonethodology to calcu-

late the volumes of exhaust emissions from vehicles was developed, and it makes it |
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sible interval assessment of the environmental impact of traffic flows and provides t

tools for a comparative analysis of the changes in uraasport systems

The developed recommendations and methods were aghliedy traffic flows
modellingfor theL o n g B °in Hadaic#gytand assessing tlread network per-
formanceunderdifferenttraffic conditions. Two optionsf traffic managemernin thedis-
trict were considered the current network statendthe state with theational trafficsig-
nal cycles at allsignalizedintersectiongn the district These changes relate to the most
loaded part of theoadnetworkas well asmake it possild to evaluate the practiaitity
of the developed methods and the effectiveness of the proposed recommeniddkbiens.
proposed trafficsignal cyclesare usedthen total vehicle delays atignalizd intersec-
tions in the Long Biemlistrict should decreaday 12.47%, the averageehiclespeed be-
tweentransport attractorshould increase by 0.5%, exhaustmissions should decrease
by 0.56%, acceleratiomoiseshoulddecrease by 5.8%. It confirms the feasibility othe
use of new methods for a compreheres assessment afrban transport networks perfor-
mance

The scientific novelty of the obtained resultassfollows

- for the first time thanfluence ofcomplicatedurban traffic conditions on thear
speedwhich allows, in contrast to known approacheteterminng the type ofcar speed
distributionfor the urbarstreetnetworkis established

- for the first timea new approacto estimatethe parameters afar speedlistribu-
tion in citieswhich allows obtaining these parameters based on the average apdin
contrast taknown approaches, charactezsthe speeds a random variablgith the dis-
tribution law suitable for its descriptios developed

Methodsto estimatethe vehicle speedare improveddue todeterminingthe speed
on thebass of thetime for passing thdistance equal teehiclelength It, in contrast to
known approaches, makes it possible to directly take into accounetiiele delays at
intersections duringpeedmeasurements

The practical significance of the research rsscbnsists ithe development dhe
methodologyto measue the vehicle speebeforethe stop line of murban signalied in-

tersectionthe approach tdraffic assignment fourban networks based on vehicle delays
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at intersections as well #se methodol@y to estimateacceleration noise for theshicles

leaving the intersection on the gresgnal.

Keywords: speed distributiorar speed, signalized intersection, narrow carriage-
way, traffic conditions, trific flow, transport modelling.
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[ dzw Coydesets ' HABHIE Ml 6 dzHdEcHs|de= cotsO dztizw
9o dSEtstedmMlsOdzdz" i3 f tesyj Hizted ¢ sMdz' Hiso dziH G tB) ] ffc,
J¢Mfjtedd3j dzs’ o. v Ct5yd Ricdifpsy smlg L 2x@2 @Y d2
CtjW' Wwitedzp@z 75, 1 ' d2% 535 Wi fteofiP@r@daLinw b
SOt psif)! H' OfOLBd HEYH EZHoHdEE M 2oy 3. -
e ZOHOd&OMY L 9 jSifjteddj dals' o Lb{tas oHdz C
L &ZOyjd@ PoduCsmls' . [ltddOd o ©jLip O
5OCBY HBMWEdEEO o j6 i s tftsPalisy w3t jj tdzf H
' dgls j dzfnd o dBErsfiflisjy? dzFle OdzO@ 5 W stz dz'3. (12 .0 5)3).

s OB dzd Uy DY DL sdzd L d3 bdzed M S HE SUIST dzls @ d3/
tclsdzsd3dz f " HR BH '

1 d 4 c=1,25 c=1,0 c=0,75
Bko O b Vs CQ”,% b Vs CQ;1,0/O b \VAR CQ;],,O/O

14 24,4 26 7,5 244 | 26,2 0,1 22,3 | 353

17 22,3 | 26,6 9,9 22,5 27 1,4 215 | 32,6

20 198 | 28,6 | 12,2 | 20,3 | 26,5 2,7 20,3 | 275

23 18,1 | 286 | 146 | 17,7 | 28,4 4 18,7 | 25,1

26 17,2 | 27,6 17 159 | 28,7 5,3 176 | 26,9

29 16,1 | 28,7 | 194 | 151 29 6,6 16,5 | 26,7

32 15 29,7 | 21,7 | 149 26 7,9 14,6 30

35 14,7 | 315 | 241 | 13,8 | 288 9,2 14 31,3

O©| 0] Nl O O] | W| N|

38 131 | 31,3 | 26,5 | 13,1 | 31,4 | 10,5 13 32,8

MmOtOCIsjtedmisdCd obOte Qe wf anfSdstdr@siip tadAlzCirn
tc" Oy’ ¢ MlsOdzi Qg dzfnls ® tzH O & tzglztzdgly dzts 0 5 R
vl fwdeojHjdzg o IsOBdz. 3. 3.



85

5 OB &zd 41 ' DYDL sdzd L o5 bdzd N S jHE Gl dzls @ d3/

f " HR SH'

1 d g c=1,25 c=10 c=0,75

Blzea O b V1 |1, % b V1 |01, % b V1 |1, %
1 3 24,5 | 21,7 1 239 | 22,4 2 21,8 | 16,4
2 105 | 21,6 | 22,6 7 21,3 | 22,5 4,8 19,8 | 21,2
3 18 19,7 | 25,8 13 19,4 | 26,3 7,5 18,4 | 26,6
4 255 | 18,1 31 19 17,6 | 30,8 | 10,3 | 16,5 29
5 33 16,8 | 27,8 25 16,2 28 13 15,9 | 30,1
6 40,5 | 156 | 324 31 15,1 | 30,9 | 158 | 14,7 | 29,2
7 48 14,8 | 30,9 37 142 | 31,1 | 185 | 143 | 26,5
8 55,5 | 14,2 | 334 43 13,7 | 351 | 21,3 | 13,8 | 30,3
9 63 134 | 34,4 49 13 35,4 24 13 35,4

v OB dzd WM QI.0X Isjted Misd € O
tcjLzdzdls@I8@dgj tcd d3j dzls Iz

o Btc' DygHS Bl Y,

c=1,25 c=1,0 c=0,75
1 5C OL dzag
b Vi Q1 % b Vi w1, %
HIsOdzH Otelsdzd?2 "  HRT H HB tetsL {1
20 s s kzmMCdts™ MY tctsd3sy
it sLdBOR~ 9o 24 11,2 19 11,4 10,4 9,3
#IlsOdzH Ot
_ 7,7 3,5 6,1 3,8 3,4 3,2
9 Hn~(Jddzj
1 Bof2HA " H HB BSSLYGH &k ul
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COBROL f s difr f tctso jHj dz0O o JosctcOd STAT
Ctedlsj to' ¢ s -8 didits cdisif HE.O

Tect Komvoroposa-CmupHosa d = 0,05390, p < 0,20
350

KUIBKICTh CIIOCTEpEKEeHb

0,00 117 14,33 21,50

IIIBHAKICTH aBTOMOOLTIB, M/C

{ MBI j L d s O OtRik®B B Hid qizis g g ' h o dH
cDb ssdkss ' & ez fizcf e dysePdscs ] ]

IsLdsdodzdrs tojLEZdz SOI" 98 " HBBWIGE HBEY T
@ RBJedzsoa © 5 % oaHOMsMW HBBdIdMW Is' dz@ €
Isj tco Odzd. s tc@Hsdpe ROAdAcitsdtseo o dwW o do mw dzj
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o' Hf so ' Hdz fgld'f Y 8 dzefips@zlp'1 ¢ 20 §toed & dzOH " f J°
CtesMdzOe O [ EZH EEEs COEHRPUFOCHr ~dfjdzise ‘i Oy
dzv L dzOybkh sfmis'® € tceplsidide dits osCs didsts s tcts o O
vsO0Cd?2 twjLikzd O fjtjeo ¢ d ¢ ftsbkjed- |
Bdz@tsL §f trwmd3 ZtcOn 29 Odzdzv d? dzlsjezis 2 o fMoty’ls j te -
# B3 tedztse O (2dfP doo)ts d3tsy dzO st fj Aot i o dad 2 .
dzd = EZ dBBtseo On diy HragtdImeyL = oGjOH Odets™ ¢ fslsjL d dzj
detsL dzOydzj ' Hlso j toH Msj ddgEp™s.B nA jH df) oy IsH y df ldc' ts o {f] tel
Msjtejyjde LO hoadHC' Mmisiz GclydgEn Sdr'Oazs i fSto
1tod yY! sz kL Oc Odz dzgz@xdgw cdsjiL tzdz" 5 O Oo w@GE ¥
"dehdr ydSdzi e Mo bdzsW stodatsc s tol Gz dz¥ o @ tipd
tdeh R fjtejhCtsH o' dzt desdBz kol OolstsdisB ' dzf

1 dzdL € Mls! f Odc@Es O ek dzad y*© S OC 5
ydzdotsfmls® Hdzw fjtejo teCd ¢ ' itslsjLd Hftos o
Ztf s5C OL g ts10 Y 18)dAlz |

VL odf O SE OLdzdEtsdetsL f sH' dzz L dzOykzh * s
sd3dtodzso O fftoed Istsdzz ¥ twtsLBdlsls' MIlsOIlsdmilsdy
dv g dzh iy 15 %.

1 bty¢d Ltttk ¢ flsjLd ftets hisy dzde ' Mmis:
s s’ LHE O lstsdisslfigduEsd stf tsdf d totzj| tale i € fp bzts
o 0desets f ffDogzfetssL f sH' dzsd3 Is OCado?@¥ed L &z dd
SHdsttOLtsodd dzgj MftesMiszeo Odzgdzg" 5 6" f slsj L d,
IsOC ogfzef OH Glg" dz' dets fJesHBSOo Y dIsd wspdz My j dziiz
e d&zOH dzj dzgdr L IbtsySd L sstelz h o dHC tshigst ts Claadits
Bs Bz o EPHRHEOE § i S&DO L HaER 5o

vOC" HBfdz HYy jdzdz" BERHEI! ftotsHBso Yy j dadzav d
ydzde " Mis! od¢ sSwEENY Gdedetzz ¢ @ dgls® s  figlz L dzd = H
Oy ' wo * ftes LOOWLEBS & ¥ bBseORd tekok
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Tect Kommoroposa-Cyuprosa d = 0,05794, p < 0,15

KUIBKICTB CIIOCTEpEeKEeHb

0,00 7,33 14,67 22,00

[IIBHIKICTH aBTOMOOLITIB, M/C

{ MBIt jLEd SO OB ErBGL § 5H' &z §
hodHS M ©koik Osifdesl € trdy s Pizse siif G

sdlszO® W, HfHYS oHCD M & 2D & dE di'tefisy. ¢ dzv dzlz Is
Ctsy sy d o dded ¢ didz lslzfz* ) € jsi6 shlcg e 2 dz! s9 Odzts 6
Hdzj dzdz? EZdsse kil Iskls &y 20 M sMmisjtc’ ¢ Ols
Isw, o wmgodmsA @jdds npdsddawEhezk, ISO0C 2t
Istcd © Odz' Mis' dediaH TSy DjdaRdztse ' ydz' 9 J WL G
ydSdze Mo ' lsdzsW stcdesects toj Glzdzt 9 OdadzV Z { 8 2 Ids@ Cisc
Edisceo O HOHEI! By dde ' Mmis' totsLjhCdiddjistafd deiEddgls
L dz2Oyj dz@ Hdzw ftetso jHJjdedz" WjcotiMm' 2ddseBEZz0Odz
Fdisceo O tckralz ° okl Y tsta df tglitidic ZHOtc OC Is | to
ZtolsOSC sz o df OHCEZ IsOC sy {etddsH JLisitiirf bz s dgv O 6 |
fsf e slsdpajstescd -fej zjf o Misw, @' dgjizls H
sfdMO®RO o ' HESLH' d& 2. 3.

VLMS dZOH dzj dzdzy EZdsse ftots’ L HE Gollskiss ' dgW i
zO0 M sfMisj tcB &Olsdf, HWNN tsBMisj ) J dedz?" HEckzcE stoW
Ckdz soOdesdBz f jtojrmrtejMmls' L Istcdo Odzdd3 yde< oz
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903 9 d. MmOwLC' ' &9 o Hftse HO' f tod d3d € Oaldgaw
Cts dz20 WOtz Heo ' faglday d f ks b ts 6 eHfidzdzOoyd) Was dz
s © yYyqdedz odH' dgfil2. sdeso dzd?2 IsOC s,

t dMEZIAARET * dzv dzS O ff tots )i BSHZA | ) B¢
HdzW ftetseo j HY dzedz" zP s @E Y dzdzws L O

Ai fedBdS Oddzy O ojdkdSk fdkshkz ' St
HsMélbd df bkdsed tkh k' dz0Is 50 ks thoz stsdgesg Y dz
MisOtcldflswf "B f sHOdZ h sz tetsL esdz . U i5lRo Ikt
Btse ' dz' 8 B LYhj-te] detgs iz B8H O QY Mr 53 d &
OQolstsdstsB ' dz' o g Sty jtote jd3y dizlsts dzkz

Il 2 Yj yYyofm kdtsed Mo ' limiAs® dzticdids ¢ dzO tfotg
Njdadzgw ftsd3 Isdets © " Hte' Ldgwsls! Mw 9" H OdzOdzis@
(O fjtojnrtej Mis' okdz. (¢ tctshD)OBE, HickG s
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UOB &ZdiMOBOE s @IYPEGd o fo' Sdsl sttdsc s

vtedo Odg Mils{ | sdwOL d
1 OL98 0O jtojnte WoLd, hts HBL 9
ydsd
htssHotsddy © yYyd& dz
okzdz. . TP zeztcts¢Cefj 60 20 33,3
ftc 1 j tofaditsdt.d ‘s ifgtOY 90 16 17,8

CS odHdets L IsOQIsVd] ' A, s Istddaddifi-tc QiglaizO dzts 9
fitej ntej MEZ dzjdzOY tevtaD dzd ydzs BOdztsé o' o dzO
teOdz' " j tBMlsjj dcdkz tyj & OLtd] figls yd Stdtes s lsHjdzwH
ZOf € dfn ¢ ttetsls d dAOre O ¢ Idpflsyxditiztdnpjo "fUs o st *° H S
HazW ftetse j Hj dzdz? B MY joy & dedey 3@ ') 6 b 2t IS
Cd otdes tesL N dtedls! twH hodHECBMIj2, M ="

10 Yy sk t1 MmMfsmisjtej yjddy ftese tsHddzd f
Hed oV Isdedy', 10 Mi y@z"H RPBRBSes*C zo " H j sW " C A
Oolstsditse * dzv i3 Y figifety ydep @ Bsgdej Bj L §f 5 to,
& &y jicjntejMmlsw 5 Hotn MEBzeEOZ. | tjLbkd
260 L dzOyJ dz@ o\UsQOsmibts agff @® Midaisle sO ¢ OB OtcdIskz ( H s
Yydzdf2j tc jHsteftellscd ', o d&zOfpdzj , L dzOyj dz@ y*! ts@Ets
dzd?2 ftshkzC dzO2B' ' dh o' HfitshBIB.detsets L OC tsdzkz

l " Hfts9 ' Hdz Mls! tetsL f sH" dzk H B9 ) d dads B Séts
dzts tc 3O dz! dzts A3z L OC sdzlz BzdzO " HIse jtoH ) j-dz0
sBdtedzso O, WwWCj odwoeddzsmw L dzOydets d3j dz" d o3
h sfls 20 % [108]. Aj MmMe Hydls! {Htets §tcOo
My smisj tej 3 J dz da 23O Y & Bz g @iriztfigd L FH S s6ts
G fjteijntej Misw o dgsoedma, B ' dzh EMSE dzOH dzj da

1o jHjdzg © IsOBdz. 3.7 L dzOyjdedz?" o' HY t5¢
MjtjHde 5° zt vl © HBEZoO' Is! MW o' Wdatsided
Ists¥ ftodLotsHdIs! HEt L dzdutf Hadzy o dzOdedR 3 Us toPts
ted 3 dedz? 3 fjtej HdeW N odHEB Hs! 2,049 das/digz@ My O
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MisOdzH Otcls dzy o ° dp/-Hzj3dzd@Y0 L3/ 4y, Ocfdls mIB Isldsts 20 Y1j, <
o' Wdptsizdz?r 3" ¥ MjtijHdg d3 L dzOyd dzdz? €3 h o dH € tsf
wogddztsihy sOSdd, M Ltejhlstsy tcdsy fizsH H iz f
Gs1LO)l ted odSitedMlsOdzdz’ d3jIssHlz dsd3d dzls *-9
tetsL fsH' dzz o dW o diafifyV tcdejnL OBtsd'4dz’ dptetslsj 1 to
CMd BzOdz! dets° HtcOQoHBYBH BdesMmis® tjL kzdz IsOIsd
o Mis+ o d¢C stcdcfipla @dadaW ddzOBRBO tsfidmkz z{ Oolst

Posmoxin - HopmaabHHIT

Tect Koimmoroposa-Cmuproa d = 0,02030,

Tect xi-kBajgpat = 2,89998, df =2, p = 0,23457
150
135+
120 ¢
105 ¢

KUIBKICTB CIIOCTEPEKEHb
~]
N

0.0 1.3 2,6 3.9 5,2 6,5

JIOBKIIHa aBTOMOOLTIB, M

t dMEzIBL sLfsH' dz Hseaydded St Mz
M gl 3 j dzdzv &3 Qo lstsditse " dz' o

v OB dzd ywi u3s.0ns d mls d Yy dzO ~nOtcOCIsjtcdMmlsd ¢ O
OQolsslisse ' dz' az' fzf h jod ~fplg H)yfsw * dz. 1 ‘pEfiisc d

MOtcOCIsjtcdmisdC O od 1 dz0yJ dzdzw
s' dz €' Mmils! ffHsmisjtoj 3 j dz 260
[ " dg di3Odz' dgj L dzOyj ddsievin h o d 0,03
| OC M &3O dz! dzy L dzOy4 dzdzw N o 11,50
djtocjHdw hodHC  Mis!, &/ M 2,423
dIsOdzH Otclsdzj o H A ddzj dzdzv , 3,005
1 OtcOd3j Istc E@dgER®LOB tzH * dziz 3,719
1 Otc O3] Is te CNdseS3f sH * dzlz 0,651
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Tect Komvoroposa-CwmupaoBa d = 0,12585, p < 0,01
Tecrt xi-kBajgpar = 36,97304, df=2,p=0
180

160

KUIBKICTB CIIOCTEpeKeHb

0.0 2,6 52 7,8 10,4 13,0

IIIBHAKICTH aBTOMOOLIIB, M/C

{ M3 j L d sOd ' HEOSHN L Ot Is t
Z{Oolssdse ' &z 8 L odCtedmlsOdade &5 b,

Tect Kommoroposa-Cmuprosa d = 0,01413,
Tecr xi-kBagpar = 3,72859, df =2, p = 0,15501
180

160

KuIbKICTB criocTepekeHb

0.0 2,6 5,2 7,8 10.4 13,0

IIIBHAKICTHE aBTOMOOLIIB, M/C

t dMEZIASIC| OdstBO®L f sH ' dz L tslsted d3Odzd dsd d3d Ist
fteOoHtsy SH " BdzisMmis'  {ff GHedd'd3j tatfcoNefi S d3tf i 'd dz'O4

1 OttOd3j sted BOMGOVFRIOL f sH Wazkgd Btc Odz' @ Is
dz' dets’ HtcOQoHtsftH Bdetsfls' , odweddzdmw t' o dz
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OB steOn BB pBEsA ydzjdzY & O dgik® Loz efdBizdzd L dzt
tc" oadzt ' MIsOdzH Otclsdesdzsz o " HR ddzj dagdzt, ' BB
hilsOB Iz.
1 dzdL ! € dyts sHQUg] dedzv  feCOc@kIL 14 tiio’ Witizte dild
By dzde " Mis! fdhmiz | B Osftgdese sSdzictHa fizff sk Rir |
dzd Sl L OC tsdesdz, hs ' " HIseo jtcH dedf8)tpy f tod o

Tect Kommvoroposa-CyupHosa d = 0,01438,
Tecr xi-kBagpar = 3,72213, df = 3, p=0,29307

180
160
140
120
100

80

60

KUIBKICTB CIIOCTEpEKEHb

40

0,0 2,6 9,2 7,8 10,4 13,0

IIIBHIKICTH aBTOMOOLITIB, M/C

t dMEz3ET! sCOL R CesL f seROdzd i3 sistcd
B SBHBAR BOSCMHd ROz dzs™ fcOoHBY SH' B
‘ff tod HRBd?' PP SBBESBE " dz2' 9

A" wdLbkdz IsOsd Mo " HyOls! s § " HIso j toH>
Is O dzdzV -t ddEH * &z H dzv sf Mk zt vy, O Is0O¢
dzj dzdzv fusEEsdshilsdo 6 WL S22 o3 ¥ dBBOIsj BZOIsd ydzd d3 f
tcsd3 Wstedsts cPEREORZE. A j2 LoabowWLBE disy O fts°
Hdzse s MIsOIsdMmMisd ydetse s W Hbkz, GlstcdBOdses L
HOdsG 8 HEtsSMdz' HY J dedevj Isd e{@®Isda & HilzVdz'y' H 8
HY JtejJ dzO, Lo HCd otdzd BRzAZd o9LWwWIS'.
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v OB d&zd Y j8 & sOIsd i zstife,lddsjdysjedzdd’ oL @ o

4 JJHUHISOdH Ote| 1 Otc O3] Is t& Cidgdez3d] s+

hodHC'|nddzj dzdzv ftcdHOdasEEMBE AV dz % J ted
a3/ CMmils’ , hoadHCBMIs' tH
2,42 3,00 0,661 [12]
5,30 4,94 1,151 [2]
5,99 2,32 6,666 [4]
12,08 3,06 15,638 [66]
13,24 4,19 9,989 [66]
14,17 4,72 9,025 [66]
14,78 5,18 8,143 [66]
15,48 4,91 9,928 [64]
16,36 4,08 16,054 [63]
23,14 4,78 23455 [35]

A H Odz Blzdzd tsBtotsB dzj dz' to ) 1O drfedisRis® tsd -
BORO tjctej M 2dz0 L Odzj ) dz'cPISRREOA3 Y SscH | Gfig Otd3jj Hs ¢
hodHC V:iMmlss

9=0,85 ¥. (3.3)

{Isted 3020 d3sH j dz2 BO HsMd s f J k@ &3 dzdz
sz ftsh ¢ " dhdmr o O@'LQdzls 'dp » tistl] i t&)dr) HaE |63
SLd&ZOCOBd HOZ dzy fteseotsHdo MW.

vsO0Cd?2 MmMddzr dzd?2 dz' dz' 2 dzd?2 L o O6wctsC § BH v
tcjHde 58 hodHC Mlste fjtoj CSsdzdzdoats Mo " Hydls!
COBROL f sH' &z Hdzv i dmMk Ctdzde Odzdzy zit ©Ool

rdzv " HilseojtoHY jdzdz?" L OcOdz! detsects -~ OOC Is]
Fdiceo OB tckzr iz, O Is@d'tsdgts fridsy *  dz$ @ dzj 2yddstofjlste iy (
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ftesojHjdzdmn HBMdzZ HYjdzg, fwtsejMmilsd Mj Myt
Mlswdf d2' ‘¢ 1 dBjd" Mrerdd O Hts eaf dzdekz EkMmE
sdzd= L OMtsB ' 9, we 9C0OLEZoOdzsfigw Hee St ‘tSwlAG th)ida’
wedr LB &0 dtsttdizOd dts tesL f SH' dzj dats’ z o
Hdzv Qo lssdsse " dz' o .

5OB &Zd 4 sDsgMisdyudz® ROLOCkjtedmsds O dsH

1 sCOLded S gsH j dz' 1 20y j dzdzw
[ sy ddzdzd 2 S5 W' y' @ das Ct 0,963
RCoOHOIs 0,928
| SeasBdARARo OH e Ols 0,817
HlsOdzH Otels dz20® ¢ 5 B z€ O 3,402
s dz &' Ml Mysmisi ey d 10
wdz¥ stc 30y BB GsH j dzf 4,887385
HSOd@ZH Ol dz20 B ZE O S W 0,079
tMisOlsdmMlsde O CtsjW' y' ' dalsO 10,763
P-L dzOdg¥ tizj % © y' * dzs O 1, 93° 1

Y J dg@QH L & d y@Y B w0dzt slsdzsec s §f s dlskz,
toj Odz' L' s mw L odCtstcdMlsOdzdzy d3 H o t5C tsdz'- ) dz
dev Ists to' h jdadgvy ftets ftetse jH | dedis ' tsB fRlg j f jddzdsd

dd8 12 MC d&zOH*® w©vl * ' Mistsls dgt den’ ddg' MidssQr , dz' "
dZO0 vtz sy dzded?2 H AV 8CKoldstsds Oo devsesdsdestEw U
dzd '8t LiTarh§dhAnnh Heo “fijls mizdegZOBEZz, mOdats’™ .

LO tkntsd3 HWEHADS daiipgEls-syd ¢ dz' o, Me sty et dzj t
(HOdBsIstsydiC Az dets ftotso jHjdzsts 09 cGtekzHdzvw 2(
tc o 8)17.

stedo Odz' Mils: Mo ' sdzsW stedetse s g € zlz v RiERsd i g
90" tihdtso daB WL OlBGIE HialzH B BCE o dzdsy ' d&E gt
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fee HE HdMsOdzy' ', t' odes’ CcOBOLdlsl gistsjst
dzj o J @& dmfBy btk L0 B HEsMisptc] 3 j dz@ &
d&zd v 30 Oz [ EAES &' o, lkOBdz. 3. 10.

M/c Cat Cat Linh Phia Giang V&

t d MEzABCT * dzv dz$ OC Stz dasfitgithdzO Hjdawj dfdmyts o
MfsmMsjteiyjdd LO kRtsd @slssyd

s OB dzdywi Bls@®dmisdydzO ~nOtcOCIsjtedmlsd ¢ O
Bslstsyds d o-dff b j s MEHEHISY

MOKGOCISjdmMsdSs O »od 1 2Oy j dzdz”
s' & ¢ mis! fHsmis] 6]y j d | 300
[ " dg' B3Odz! dgj L dzOyj dedzv h o d 0,07
[ Offd 53O dz' dzj L dzOyj dzdz® h o d 12,73
[ O] BOB A" hodHS Ml 5,505
#IsOdzH Otclsdzj © " HR~ ddzj dgdgv N 2,448
1 OOM] st CHORKESOREH < &k 1,089
) OO Is i@ Chdaiesd s H ' &z 5,055

A' tjLbkd kOId fddizd®o sl LodzVsgstedime 4y
ft5 MjtgjtHd MsOdzH Otelsdzs sz o' H R d dzj dzdz® ¢ O dsdO®
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tesL fsHWYE&lH?2 E oadfOHCE L d&oltsiydt@dt Ld0d
sHdddyl sted O Y o isy' dyagfjrdgds ls° HEMdls! B d
Isi 2, s teiddosO daddEfoCaCifadsdey L dzts o p@fins d daddzv  Oo Is
dzd MY smis jds' hc@ dipefiyBdB gD telj Sz,dz! s Odzgs gz ff J

L IsOBdz. 3.10 dzOo j H ] dasts If OCHO d3fzlis,tc & tisictdi0
tedgz dzss (2. 9) , ftowlsfj¢ stcMssadzy Olyyd s Bdzj X «
Wistedsdd HEStc' gdaf8s 680 d67. A j] L dzgOyj dedzy dzdh j o
f OtcOd3] stc O W-istwdffts e Qa0 tslstcd 3O dese s o 6] L
Bdzd L' €' Mis! disyj Mo Hydisd "ff tts3 .BdE o9 temp dz
CORBBOL I H &z z1t wWE Ooalstsdise ' dz' 9, so¢ (
so jtcHY jdedds * Hdzv BsltsydSdz o ' fdzw sSH Az

z2ts Mlssmiz' s Mw ¢ fslsjLd 1§ &6 duEsy fdsfezdyt

s d Mis das @S tc dzts Mls j 2z todzlsdEdyfjSdadzver, Ists o ts5dz0

‘st mw o, ftes hts Mme' HYyOls: tejLizdz sOIsd ' H

hodHSCBMIS]2 L odStstod MidafdBi®. dz i3j ssHEZ dBsd3j ¢
Tect Konmoroposa-CnuproBa d = 0,02859,

Tect xi-kBagpar = 5,33198, df =2, p = 0,06953
160

140

120 }

100 t

80 t

60

40|

KUIBKICTB cIIocTepekeHb

0.0 2.8 5,6 8.4 11,2 14,0

[IIBHIKICTH MOTOITHKIIIB, M/C

{ dMEzIABIC OdsBOL § 5H' dz L lsted sPddd dsaf dsj
f Ot O3y Istc O defefH dz¥f ol Epllizts y o S dz' o
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I dh ke, BEHBEGBART s HISOC Y HEMd

s dMOded?2 ' cestdOed 8.5 L § SH' dzs s,

Tect Kommoroposa-CmuproBa d = 0,02981,
Tect xi-kBajgpar = 4,99807, df = 2, p = 0,08216

KUIBKICTh CIIOCTEpeKeHb

15

IIIBHIKICTHE MOTOIHKIIIB, M/C

{ (MO SteBOd dzd?2 oL fsH' & L slkidd
Bsd3d dzls* & f Otc O d3) I zO® Bzt s IE diz” o

vsO0Cd2 Ho " Y’ fsLdlsdeoded?2 tjLEzdz sOIs {f J t
dz2' &3 Hdzv BMisOltsydsets o d Mmdatso CdzO dfdgiSis {f dsifsitd diizf
sfdm' LOCdsdR ttdgMmis) Bsbj L dzOdgyj dzesE s, s
otffdzcotEdH dzsmdzts) " &z g3 dzdzedm 5 Mots' = G OBOTts
tcOn " H [ ¢ ' dBlsydSdz o, dzj sBr ' HazstsH tSHS
BOIs § BO shfumEfdgdzy d3 °  § Otc Gdg)dkySs df sthSeadalzdf 50 °
v19 W' Ldadr Hzdiseo OF tolzn

190y 08 yd dz0F VdjS UM EZORHTOV st Odzif tstels dzd o3
COB3 MJtej Hg' { d3 pO@OUSIEsLEK] Isw Y " dadzv, tj L Zdz' Is
f" " HieSLH  d&z MmMismisjyyddz * L Odzjydzg Mls+ (-
d 5° NhodHCtsMis's daz@lse * wtd 'L O AL d § @ O 3O R
BBz Is+ Mw ' deW st dZOY’ 2 dz0O BMdzs9a O Hdzv f sSH Odz!
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fosedsL o9, o . Y. tGSLEOR KL Stttk &Y

oddz 9 OlsdismMW jtoz Lvjodrdzsf dzddzd ¢ OL Od3d

|  fdzs o Sidls ‘fuskis e 5L H ' dzlz

1.r €Y J ted d3gd dzls Odz' dz' Hsfpdz' HY J dadzv f 5C OL
s LOteddBst dz2O0 fJijtjnrntej Miswa HESL o tSdzv
Isj dzlmdo desfils j 2 tkzrk. 1ttd 2ttt oadSCtstcdmls Od
dzj dzdzv totsLAc OfntddsisSCsood 9 ' H W OSIsdydedr ME dzO dzks
MisOdzH Otels des Bz tetsL f SH ' d

2.1 " Hdz] Mj dzdzws 1 ®©IsfeftlRB3sTtcj Mis! GtcdosHdIs
ofdzdoz dzO L tsH &z vl o HdBRzziuvilstsEEB:
tctsL f sH' dz slo dof O Ctzdz © dzOB OG Olsts 3 dzgh "' B
fted MISOdzH OglsdzgsdZz § “ HAtSH ', hts Mlseo stes |
BsHj d' .

tdLbkdz sOIsd JS¢Mf jtedd3dd dzlsOdz? dzgd = HsMdz' +
o0ck odiBtedMmlsOdzdzy dzesE s § 'ldfrfBHRJE BC Y5 |
fdze 6 Is' " Misslsdzgd?2 ofdzde VD WEkdSy' 2 dzO N oo
~ntsolzeo Olsd { totHnldésta|O ddytf ts slssdgdfls: dztsH j dzj 2 .

4. MRz ¢ fslsjL O (ot oy | wHd LS 6
Mz heodHC i B-bclzhidz Zdiiceo Or tokz --HE .M st pigdz! B «
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h j dadzv Is tc O dzfn{f tsoipasjdats) ISAOmpAMS.z Oy "
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4 j tej HdZ L d&z0 Yy I des
1 sCOL dzd € Mo " IsdztsW tstec dzd ~ _
9 ' Hnaddzj da
" idzlz s y e Oy " ts dzd
zodHGC " Mt tkz 365 36,7 +0,55 %
zkdz ftedmC %] 0,017 0,016 -5,88 %
[ B &3 9ad¢ d,H"Sc 267,9 266,6 -0,49 %
[ B &3 adSdH" o 12005 1193,7 -0,57 %
I B &3 adSdH" o 147.4 146,6 -0,54 %
B &3 ad¢<¢ dH Coc 457068 45451,7 -0,56 %
e ngq 47322,6 47058,6 -0,56 %
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1 2 3 4 5 6 7 8
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Nhu Tiep
5 II\-|/|<())ang Nhu Tiep Pho Ai 28 08 ) 18 0.9
3 g'gr‘jye” Van Cu Nguyen| 44 18.4 8.6 17.6 12.0 59
4 (N:80C Lami Nguyen Van 98 3.7 ) 6.4 2.9
5 [Ngo Gia Tui Vu Duc 6.6 12.2 6.1 87 9.0 45
Than
6 |Ngo Gia Tui Hoa Lam 12,8 1,4 1,7 5,6 1,5 1,8
7 |Ngo Gia Tui Duc Giangi | 14 ¢ 9.4 6.8 38,1 126 125
Truong Lam
8 'C'go Gia Tui Nguyen Cad g 10,9 51 88 81 38
uyen
9 |Dang Vu Hyi Thanh Am 3,8 1,6 - 2,5 1,7 -
10 [Co LinhT Xuang Quang 13,3 0,2 2,4 5,7 0,2 2,1
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1 OC " dzyj dgdew IsOBdzZdy® 4. 14
1 2 3 4 5 6 7 8
11 |Co Linhi Vinh Tuy 20,4 18.2 25.9 23,3 16,1 11,7
bridge
12 |Co Linhi Thach Ban 16,5 7.7 6,4 6,4 5.4 3.0
13 |Co Linhi Thach Ban 10,1 10,2 4.7 24,1 13,0 9.6
high school
14 |Nguyen Van Linft Regi- | 4 ¢ 10.2 16 151 86 26
ment 918
15 |Sa Dongi Nguyen 11,0 22.4 3.9 10,9 11,1 3.4
Van Linh
16 | Thach Bari Nguyen 18,4 3.1 9.8 13,8 3.6 8.0
VanLinh
17 ,\Nﬂgf]ye” Lami ChuHuy |4, 76 43 73 36 24
1g |Nguyen Van Linfi 8.9 14.6 2.4 12.1 6.1 27
Viet Hung
19 |Doan Khue' Viet Hung 2,3 2,7 - 4,6 1,3 -
20 Doan Khue' Nguyen 23 23 i 390 1,2 i
Cao Luyen
21 |Doan Khue Van Hanh 9,6 5,3 51 7,3 53 3,6
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PhucLoi T Mai Chi Thoi
23 || 11 KhanhDam 9.1 7.5 4.4 5.9 2.8 2.8
24 ;/:]et Hungi Vu Duc Thu- 4.0 47 i 6.5 3.0 i
Viet Hungi Ngo 155 i i
25 Pho Viet Hung 2,7 3.6 3.0 3.2
HZBOde o dltcOl
CboOdedz" ostsy dzdd 2469 | 1856 | 1049 | 2494 | 1380 83,0
{ 1GgBH
1 O 0dz! dz' L Olstec
R 537.4 4703
t 4 Odz! dzg' LOc Odzr dz L Olstcd tz3§H]] NdsO difj jdi j' = ton
h51) WottBz@O (2 @EEHLOedBSd &0 §jtojnt
3§ j ez O dz BYKSUM) o ‘o fPLTIOVdzY By dzd o © fls
yjtee fitejH §jtjntej MBsdsd MY deep@riflOdsdt w = S
hts HsLoBdzV Hf - H dzts, dRIS ho@ORjtstade Isy Gfiyiz Lis d

~d,
&) AfAC ZOdkz Mo Skl 5O,

wg"

J

L dzOr SH W yddnis d@ Oy bl ¥ ] & Pis duf Hf-J

toj Llzdzt SOIs" dzad ¥ c
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