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Analysis of the physical and mechanical properties of fine-grained concrete
with superplasticizers and hydrophobic additives

N. Mukhammadiyev®? G.B. Malikovl®®
1Tashkent state transport university, Tashkent, Uzbekistan

Abstract:

This article focuses on the analysis of the results obtained through experimental testing. That is, changes

in physical and mechanical properties of concrete by adding superplasticizer and hydrophobic additives
(in dry and liquid state) to ordinary concrete are presented. For testing, 48 samples were prepared based
on a total of 8 compositions. These samples were tested for bending and compression on 3, 7, 14, and 28
days, and the effect of the amount of the above additives on the physical and mechanical properties of

concrete was highlighted.
Keywords:
strength, bending, compression.

hydrophobic (liquid, dry), cement, water, fillers and additives (mineral and chemical), superplasticizer,

1. Introduction

Concrete and reinforced concrete structures play a
crucial role in modern buildings and infrastructure.
Concrete is made up of cement, water, fillers, and
additives, both mineral and chemical. These components
influence the characteristics and makeup of concrete, which
must be carefully considered when designing its
composition.

By incorporating various additives, such as chemical or
active mineral components, the properties of mixtures and
itself can be regulated. This includes aspects like
accelerating or delaying the setting time, improving its
workability and ease of placement, enhancing its strength

and durability, reducing water absorption, and minimizing
deformation during the hardening process [1,5.].

2. Methodology and materials

In order to determine the composition of the complex
modified concrete developed by us, as well as to study the
physical and mechanical properties of the concrete with
these additives, we will analyze it by adding them to the
mixture in different proportions.

Samples prepared for experimental testing and their
contents are listed below in Table 1. From the table we can
see the following:

Table 1
Composition of samples
S I 8 o i o
= = - 3 s S 3 S
Ne Attachments = _Z’ o = g- § = %
= c & B S5 | © = =
3 3 = 2 |51 81 3| &
N1 Ordinary concrete 500 1500 245 0,49 - - - -
N2 | When 1% Superplasticizer is added 500 1500 170 0,35 - -
0, 1ci 0, i
N3 1_/o _Superplastlmzer and 1% hydrophobic 500 1500 165 0,35 5 1
(liquid)
0, 1ci 0, i
N4 1_/o _Superplastlmzer and 3% hydrophobic 500 1500 155 0,35 15 3
(liquid)
0, ici 0, 1
N5 1_/0 _Superplastluzer and 6% Hydrophobic 500 1500 140 0,35 30 6
(liquid)
N6 | 1% Superplasticizer and 1% Hydrophobic (dry) | 500 1495 170 0,34 5 1
N7 | 1% Superplasticizer and 3% Hydrophobic (dry) | 500 1485 170 0,34 15 3
N8 | 1% Superplasticizer and 6% Hydrophobic (dry) | 500 1470 170 0,34 30 6

*The amount of elements listed in the table above is selected for a 40x40x160 mm prismatic mold. Each composition is made

for one set of molds (1 set consists of 3 molds).
The experimental tests were carried out in the laboratory
of the Tashkent State Transport University, "Construction of

https://orcid.org/0009-0004-2390-696 1
bl https://orcid.org/0000-0003-3691-1079
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The samples prepared on the basis of the ingredients
were compacted using a vibrating table during the molding
process, then the sample-prisms were stored for 1 day in a
natural environment, in a chamber that provides normal
solidification and surface temperature of 20 °C and relative
air humidity of 95% for 28 days.

For testing, special support equipment is used to place
the sample on the press during the bending test. The
procedure for placing the sample in the equipment is shown
in Figure 1.

After the bending test, half of the samples are
immediately subjected to the compression test. Samples are
placed between two plates with smooth surface sides
according to the dimensions of the plate (Fig. 2).

5005

-

5005

ry
% \

30233 10005
r‘-—) -

Figure 1. Scheme of installation of samples for
bending test

@10+0,1

e P ,
3
3 2
3|
A
35 525 [&]
= SRy

Figure 2. Scheme of placement of specimens for
compression testing

3. Results

The samples were tested for bending and compression
using a CT-D2000 press, these tests were conducted
according to GOST 25192-2012.

When conducting compression tests, samples were
continuously loaded in a sample press with a speed that
ensured the increase of the calculated stress in the sample
until its complete failure within the limits of 0.6 MPa/s.

Figure 3. Bending Figure 4. Compression
test of specimens testing of samples
The results of the experimental tests carried out on the
samples are presented in the following tables and pictures.

Table 2
Bending and compressive strength of samples
Samples Rben Rcom
3 7 14 28 3 7 14 28
N1 1,8 3’2 4.4 55 3,0 7,0 14,0 28,0
N2 2,2 3.9 5,2 6,6 37,7 668 98,4 1243
N3 20 36 48 6.1 55,8 98,9 126,2 159,3
N4 2’1 3’7 5'0 6,3 51,8 91,8 122,8 155,1
N5 1,8 3,3 44 5,6 54,0 95,7 1194 150,8
N6 21 37 50 6.3 43,1 76,3 112,1 141,6
N7 29 40 54 6.8 55,2 97,8 124,7 157,5
N8 20 36 49 6.2 62,5 110,8 142,3 179,7
P ;

Figure 5. Bending strength of samples on 3, 7, 14 and 28
days

June, 2024
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Figures 5 and 6 present the analysis of flexural strength
across different samples, illustrating their strength at 3, 7, 14,
and 28 days. The analysis revealed that the sample composed
of cement, water, sand, 1% cement superplasticizer, and 3%
cement hydrophobic additives (in dry state) achieved
notably high flexural strength. Specifically, its flexural
strength was observed to be 24% higher compared to
conventional concrete.

TR T
Yoy

Figure 7. Compressive strength of samples on 3, 7, 14

and 28 days
2000
180,0 159.3 161.6
_ 1600
i)
% 1400 1206
Z 1200 1043
E 100,0
& sop
=l
g mo
400
200
00
Nt 1043
Nz 1593
N3 147,1
N4 1538
ONs 120,6
oNG 157,5
oN? 179.7
BNS 1616

Figure 8. Compressive strength of samples

Figures 7 and 8 depicted the analysis of compressive
strength across various samples, showcasing their strength at
3,7, 14, and 28 days. Notably high compressive strength was
attained in the sample comprising cement, water, sand, 1%
cement superplasticizer, and 3% cement hydrophobic
additives (in dry state). Comparatively, its compressive
strength was observed to be 65% higher than that of
conventional concrete.

We can see the influence of the amount of hydrophobic
additives in concrete on concrete strength from the following
figures 9, 10.

bemdmy strempth

] ]
Ivdhopholsc additnies *«

Figure 9. The effect of the amount of hydrophobic
additives on concrete bending strength

https://t.me/tdtuilmiynashrlar
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1600
1400

100.0
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1 2 3 4 5 6 7
hydrophobic additives %

Figure 10. The effect of the amount of hydrophobic
additives on concrete compressive strength

4. Conclusion

The inclusion of a superplasticizer in the concrete
mixture resulted in a 30% reduction in water usage compared
to regular concrete.

When comparing the strengths of the samples, the
following results were obtained compared to ordinary
concrete:

N2 N3 N4 N5 N6 N7 N8
compression 159,3 155,1 150,8 141,6 157,5 179,7 161,6
% 28% 25% 21% 14% 271% 45% 30%
bend 6,6 6,1 6,3 56 6.3 6.8 6,2
% 20% 11% 15% 2% 15% 24% 13%

From the analysis of the results, it can be inferred that
sample N7, consisting of cement, water, sand, 1% cement
superplasticizer, and 1.3.6% cement hydrophobic additive
(dry), exhibited notably higher flexural and compressive
strengths compared to the previous year.
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Earthquakes and measures to mitigate their impact

Kh.M. Nurmatov!®? B.Ye. Medeshev®", M.M. Botiroval®°®
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: The article presents the causes of earthquakes in seismically active areas and the struggle to increase the
stability of building structures, as well as foreign experience in earthquake forecasting.

Keywords:

earthquake, tectonic plates, seismic waves, seismic stability, epicenter, energy, monolith, forecast.

3emJieTpsiceHNsl M MePbI N0 0CJIA0JIEHUI0 UX BO3/IeHCTBUS

Hypmatos X.M. 102 Menemes B.E. 1©°, Boruposa M.M. 1©¢

TamxkeHTCKMI TOCY 1apCTBEHHBIN TPaHCIIOPTHEINA YHUBEPCHUTET, TalKenT, Y36eKucTaH

AunHOTALMS:

B nanHoi craThe npeaACTaBJICHbBI NPUYUHBI BOSHUKHOBECHUS 36MJ'[€Tp$[C€HPIfI B CCHCMHYECKH aKTHBHBIX

paiioHax 1 60pb06a 3a NOBBILIEHUE YCTOMYMBOCTH CTPOUTEIBHBIX KOHCTPYKIHH, a TAakKe 3apyOesKHbBIH

OIIBIT IIPOrHO3UPOBAHUA 3eMHeTpﬂCGHHﬁ.

Kunrouesie cioBa: 3EMIICTPSACCHUEC, TCKTOHUYCCKUX IJIUT, CEeHCMUYECKHUX BOJH Cei/‘ICMOYCTOIﬁ‘IPIBOCTL, SIUOEHTP, SHEPTU,

MOHOJIUT, IIPOTrHO3.

1. BBeaenmue

3eMIIeTpSICeHUEe — OJIHO M3 CaMBIX OITACHBIX SIBJICHHI
mpupojsl Ui 4enoBeka. [lo cBOMM pa3pyHIMTETBHBIM
TIOCIIE/ICTBUSIM 3eMJIETPSICEHHsI HE HMEIOT cebe paBHBIX
cpenn CTUXWAHBIX OexctBuid. [Ipobmema B TOM, dYTO
TIPEACKa3bIBATh €r0 JOBOJBHO CIOXKHO, TMO3TOMY PEIKO
yZaercs 3apaHee K HeMy ITOJITOTOBUTBCS.

VYdyeHsle Bcero Mmupa pabOTalOT HaA TeM, YTOOBI
0CJTabUTB MOCIIEACTBHS STOTO CTPAIIHOTO OSICTBUS PEkKIe
BCErO TEM, 4YTOOBI 3apaHee MpeIyNpeIuTh HaceleHUe
(0cOOEHHO  KPYMHBIX  TOPOJOB) O  NIPUOIIKCHUH
3eMyleTpsiceHusl. B HacTosmiee BpeMmsl HOCTaTOYHO TOYHO
OTIpeNieNiCHbl T€ pPaloHBI, TOe B OyAymeM TPOU30HIyT
3emureTpsiceHnsl. COTIacHO TEOPHM TEKTOHHYECKUX ILIHUT,
9TO Te pPaiOHBI, KOTOPBIE PACIOIOKEHBI BOJIM3HM TPaHMI]
otux Wt [1-3]. OnHako, HECMOTPsl Ha YCIEXU HayKd B
9TOi 00OnacTy, MoKa He YAAIOCh HAHTH METO/a TOCTaTOYHO
TOYHOTO OIPENeNICHUs] BPEMEHH Hadana 3eMJIeTPSCEHHS.
OTrpoMHYIO PONb B 3alIUTE€ TOPOJOB M €r0 HACENCHHS B
CeHCMMYECKH OIACHBIX paifoHax urpaer pa3paboTka
METOJIOB CTPOUTENBCTBA CEHCMOYCTOMYMBBIX 3MaHUH U
COOPY’>KEHHI ¢ BHIMATEIBHBIM YI€TOM 0COOEHHOCTEH TOTO
WJIM UHOTO paioHa.

Bcst moBepXHOCTH 36MHOTO 1Iapa JEINUTCS HAa HECKOJIBKO
OTPOMHBIX 4YacTel 3eMHOH KOpBI, KOTOpPbIe Ha3bIBAIOTCA
TEKTOHHYECKUMH IUIMTAMU. OTO CJICAYIOIINE TUIUTHI:
ceBepo-aMepUKaHCKas, eBpoa3HWarckas, adpHuKaHCcKasd,
IOXKHO-aMEPUKAHCKasl, THUXOOKEaHCKas, aTIaHTHYeCKas.
TekToHWYECKHE IUIMTHI HAXOAATCS B  HENPEPHIBHOM
memxeHnr. CoriacHO TEOpHH TEKTOHHYECKHX —IUIHT,
3eMJICTPSICEHUSI SIBIISTFOTCSI PE3YJIbTaTOM CTOJKHOBEHHUS 3TUX
IUIMT W CONPOBOXAAIOTCA HW3MEHCHHUAMHU TOBECPXHOCTH
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3eMJIM B BHJE CKJIAJOK, TPELUIMH U T. Il., KOTOPbIE MOTYT
MPOCTUPAThCA HAa GONBIIOE PACCTOSHHE (0 HECKOJBKHX
TBICSY KHJIOMETPOB).

Paiionsi, PacIoJIOKEHHBIE BOIU3H TpaHuI
TEKTOHMYECKUX TUIUT, B HAUOOJIBIIEH CTETIEHH MOBEPKEHBI
semnetpscennsM. OfiHOM M3 TNIaBHBIX XapaKTEPUCTHK
3eMJIETPACEHUsT  SIBASAETCS  €r0  SHEprus.  DHeprus
cellcMUYECKHUX BOMH (MJTH MarHUTYy/1a) MOXKET COCTABJISTh OT
HECKOJILKMX MHJIIMBATT-4aC JI0 COTEH THICSY MHJUIAOHOB
kunoBatT-yac (umm 10%°).

2. MetopoJiorus

EnuHCTBEHHO BO3MOXKHAs 3alllUTa OT 3E€MIICTPSICEHUI
3aKIII0YAeTCs] B TNPOTUBOCEHCMHYECKOM CTPOUTEILCTBE,
KOTOpOe TTOMHUMO CTIEIMATBHBIX YCTPOWHCTB,
obecreqrBaroIInX rameHue SHEpPIruu TOJIYKOB,
IpeAnoyaraeT BBICOKOE KadyeCTBO CTPOUTENLCTBA, C
HCIOJIb30BAHUEM  TOJBKO  BBICOKOKAUECTBEHHBIX U
JOOPOTHBIX MaTepHaios [4].

CeifcMOyCTOHIMBOCTE HEOOXOMMA MPEXKIE BCETO TEM
CTPOCHUSIM, KOTOPBIE ITOJJBEPTalOTCS TOIKaM B 7-9 GaioB
(mo mxane MSK). Ilpu cune Tomuka MeHee 7 GamioB B
MPOTUBOCEHCMIUECKON 3alnTe HET HEOOXOIMUMOCTH, €CIIN
coOmozatoTest o0LMe npaBuia CTpouTeNnbeTBa. Ilpn cume
TOJIYKOB CBBIIIE 9 0Oa/uIOB Mepbl MPOTHBOCEHCMHYECKON
3aIIUTHI YK€ HEeJOCTaTOYHBI.

B  HemocpencTBeHHOH — ONM30CTH K SHHIEHTPY
3eMJICTPSICEHNS] HA TIOBEPXHOCTH 3E€MIIM IPeoOIafaloT
BEPTHKAIBHBIE TIEPEMEIIEHNs, MO0 Mepe YHAICHHS OT
SMUIEHTPA  TOPU3OHTAIBHEIE. Js GOpBOBI c
TOPHU3OHTANBHBIMU TEPEMEIIEHUAMH, KOTOpPBIE SIBIISIOTCS
HanOosiee OMAaCHBIMU JUIS CTPOHTENBHBIX KOHCTPYKITHH,
ClielyeT TpPUACPKUBATBCS HECKOJNBKHX OOLIMX TPaBHI

March, 2024
Research, Innovation, Results




Journal of Transport

ISSN: 2181-2438

Volume:1|Issue:2|2024

CTPOHUTENBCTBA, KOTOPBIE 3aKIIOYAIOTCS B CIEAYIOLIEM.
IIpexxne Bcero BaxkeH BBIOOP (GOPMBI  COOPYIKEHUS.
HawnGonee crbHBIM pa3pymIeHUsIM TIOIBEPTAIOTCS 3aHus,
HMEIOIUe HempaBWiIbHYI0 ¢opMy. CHMMeETpHIHOCTH
(dopMEI 31aHN obecriedrBaeT HAWIIydIlee paclpeiesicHue
Harpy3Kd Ha KapKac U APYTHe €ro 3JeMeHTHI [5].

OneMeHTbl KOHCTPYKIMH JOIKHBI OBITH CBSI3aHBI B
€MHBbI TPOYHBIM MOHOJMT, KaK IPaBHUJIO, C MOMOUIbIO
CTaJIbHOIT apMaTypbl, I/ie He JIOJDKHO OBITh CIa0BIX TOYEK.

IIpoGmema 3amuTHl 37aHMH  OT  3eMIIETPSCEHUH
0COOECHHO OCTPO CTOHT B TOPOJaxX C OOJIBIINM HacelICHHEM,
H 0COOGHHO B TeX W3 HHX, I/ paHee HPOUCXOAWIN
semsrerpsicenust (Tamkent 1966 r. w 1p.) um TAEe OHHU
BEPOSATHBI B Oy IyIieM.

OcobGeHHO ocTpo mpobiemMa  CefcMOYCTOWYUBOCTH
CTPOUTENIBCTBA PA3BUBAIOIINXCS CTPAHAX, TJIe TEMIIBI POCTa
YHCJIEHHOCTH TOPOACKOTO HAceNeHHsl BEIHKH, Topoja
pa3pacTaloTcss OECKOHTPOJBHO, METOJBl CTPOUTENHCTBA
HECOBEpIICHHBI,  OCBEIOMJICHHOCTb 00  OHAacHOCTH
3eMJICTPSCEHUI HU3Ka.

Ilo reorpaduueckoMy mosnoxeHu0 okoyo 40% 3THX
TOpPOJIOB JIEKUT B pailloHaX ceCMUYECKON ONAacHOCTH, WU
Ha paccTossHAN 200 KM OT rpaHHL TEKTOHHYECKUX TUTHT, FITH
BOJIN3M SMUIEHTPOB 3eMIICTPSCEHUI B IPOLLIOM [6].

3emiieTpsceHne HeceT B ceOe OMAacCHOCTh Pa3pyLICHUs
3JIaHUH, COOPY)XEHHII M OOBEKTOB, KOTOPHIE CBSI3aHBI C
HPOU3BOJICTBOM, XPaHEHHEM, HCIIOJIb30BAHUEM TOKCHYHBIX
BEIIECTB. 3a4acTyi0 TOT ymepO, KOTOPBIH MOXeT OBITh
BBI3BAaH YTEUYKOH ATHX BEIIECTB, HPEICTaBISECT TOpasio
OOIIBIITYIO OTTACHOCTb, YeM Pa3pyIICHHS.

3. Pe3yabTaTsl

E)Kel"OlIHO Ha 3emie MpOUCXOAAT COTHU  ThICAY

3eMJeTpsIceHui, HO  HUX  aMIUIUTyAa  HACTOJIBKO
HEe3HAYMTeNIbHAs, YTO OHHM OCTAalOTCS HE3aMEUCHHBIMHU.
CunbHble xe TOJYKU YypeBaThbl CephE3HBIMU
pa3pyIeHUSIMA.

Bompoc o mpenckazaHum 3eMieTpsICEHUH  SIBIISIETCS
O4eHb aKTyalbHbIM. IIporuos semnerpsceHuil —cinoxkHas
Hay4yHas TpoOiieMa W OJaropogHas LeENlb CEHCMOIOTHH.
TouyHo mnpexackazaTb BpeMs BO3ZHUKHOBEHHUS OUYEpPEIHBIX
CeliCMUYECKHX TOJYKOB, a TeM 0OoJee NPeaoTBPATHTh UX, K
COXKaJIEHNI0, HEBO3MOKHO. TOYHOCTBH MPOTHO3a OMACHOTO
JUIs 4eJloBeKa SIBJICHUS IPUPABHUBACTCA MPAKTHUECKH K
Hymo. OfHAaKO pa3pymIeHHs W YHCIIO YETOBEYECKHX KEPTB
MOTYT OBITh yMEHBIIEHBI IyTeM TPOBEACHHS B
CeIICMOAKTUBHBIX pailiOHaxX pa3yMHOM M JONTOBPEMEHHOMN
TOCYAapCTBEHHON IOJINTHUKH, OCHOBAHHOW Ha IMOBBIMICHUN
YPOBHS ~ OCBEJOMIICHHOCTH  HacelieHus o0  yrpose
3eMJIETPSICeHUH M YMEHMH MPOTHBOCTOSTH IOA3EMHOMN
CTHXHH. prlIHOCTI/I B OTHOLICHUHU TIPOrHo3a BpPEMEHH
3eMJIeTpsceHus OrpoMHbl. Jlo cux mop He pa3paboTaHbI
MIPUHIUINATIBHEIE BO3MOXKHOCTH M KOHKPETHBIE CIIOCOOBI
TIPEABUJICHUS 3eMJIETPSICEHHUH B JIIOO0H JacTH celicMIIecKn
ONACHOTO pErHoHa C 3aJaHHOW TOYHOCTBIO MecTa U
HMHTEHCUBHOCTH B 33IaHHBII OTPE30K BPEMEHH.

Ho ceronHsi, yBbI, y4eHbIe CIOCOOHBI MPEACKA3hIBATH
ceificMoKaTacTpodbl 3a CPOK OT HECKOJIBKUX MECALEB 10
HECKOJIbKUX JIET, HO HE MOI'yT JaTh TOYHBIN KpaTKOCpO‘-leIﬁ
IPOTHO3. Cl'[el_ll/la.]'ll/ICTbI IMPU3HAIOT, YTO XOT U3BECTHO YKE
Oomee 600 TIPEABECTHUKOB 3EMICTPSCEHUA, OHH HE
TapaHTHPYIOT TOYHOCTh MPOTHO3a IIOJ3EMHOTO yJapa.
YBepeHHO yka3aTh MECTO, BPEMsI, MOIITHOCTh KaTaKIN3Ma He
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ynaercst [7-8].

Han sTiM BommpocoM paboTaroT yaeHsle BCero MUpa, HO
O CHX TOp HE CYyNIECTBYEeT TaKOr0 METOoJa, KOTOPHBIi
M03BOJIHII OBI yKa3aTh TOYHYIO JaTy Hadasla 3eMIICTPSICEHHUSI.
YdeHsle MOTYT ¢ OOJBIION CTENEHBIO TOYHOCTH YKa3aTh T
paiioHbI, TOE MPOM3OHAYT 3EMIICTPSACEHUS. ITO, Kak
MpaBuUIO, paloHBI, OIM3KO PACIHONIOKEHHbIE OT TPaHUI]
TEKTOHUYECKUX IUTUT U IJI€ B MPOIIJIOM YacTO MPOUCXOAUIN
3eMIIeTpsACeHUs. B mpupoze cymecTByeT psii MPH3HAKOB,
CBHUJETEIBCTBYIONMX O TIPHOMIKEHHN 3eMIICTPSICEHHUSI.
Tak, yCTaHOBJIEHO, YTO 332 HECKOJBKO JHEW O CHIBHOTO
3eMJICTPSICEHUS] TIPOMCXOIUT ceprsl ciabbix TomakoB. Ho, ¢
IPYTOil CTOPOHBI, Takas cepusi CIa0bIX TOJYKOB BOBCE HE
03HAYAET, YTO 003aTETbHO MPOH30HIET 3eMIIETPICEHUE.

CunTanock, YT0 CUCTEMA NMPEACKA3AHUS 3eMIETPSICEHUS
B Kurae, nmocTpoeHHas Ha  OCHOBE  IIUPOKO
OpPTaHW30BAaHHOTO HAOMIOJAECHUS 3a MpPU3HAKAMH, B TOM
YHCIIe 32 TOBEACHNEM )KUBOTHBIX (KYP, 30JI0THIX PHIOOK H T.
m.), sBsgeTcss Haumbonee coBepmieHHou [9]. JlocToBepHO
3aCBHETEIHCTBOBAHO, 4TO MHOTHM CHJIBHBIM
3eMIICTPSICEHUSIM MIPE/IIECTBYET HEOOBSICHIMOE
0eCrOKOMCTBO JKUBOTHBIX Ha 3HAYMTENHFHOW TEPPUTOPHHU.
Takoe Habmogamoce, Hampumep, npu  KpbMckux
3emiteTpsiceHusAX 1927 roga, mepen AmxabaackuM 3emire-
TPACCHUEM. CoBpeMeHHBIE CEHCMUYECKHE CTaHIUU
CHa0XXEHBl aKBapUyMaMH CO CIEIHAIBHBIMH pPHIOKaMH,
KOTOpBIE 33 CEMb BOCEMb 4YacOB JO 3EMIICTPSICEHHUS
HAYMHAIOT MHTEHCHBHOE IBI)KEHHWE B aKBapHyMe, Ipei-
yyBCTBYs Oexny. MHoOrue >KMBOTHBIE Takke O0JamaloT
nonoOHbIMEH cBoiicTBamu [13]. CorjacHo 3Tol cucTeMe
KaXIOMY 4YElOBEKy, IPOXHBAIOUIEMY B  CENIBCKOIl
MECTHOCTH, BMEHSJIOCH B OOS3aHHOCTH MAOKIAIbIBATH O
HAJIMYAU TeX WM HHBIX IPH3HAKOB CBOEMY MECTHOMY
aJIMIHUCTPAaTUBHOMY PYKOBOJCTBY, KOTOpPOE€ B CBOIO
ouepeab IMEepeaaBaio 3Ty MHPOPMALHUIO B BBIIICCTOSIIYIO
HHCTaHIIUIO.

V30eKkckue yu€Hble TaKkKe MPEeIOKUIN CBOM METOJIBI.
DTO colepkaHue paloHa B MOJ3EMHBIX Bojax. PamoH — 310
PaaMOaKTHBHBIH Ta3, MPUCYTCTBYIOIINH B TPYHTOBBIX BOJAX
U B Bozie CKBakWH. OH IIOCTOSIHHO BBIJETIETCS U3 3eMIIH B
atMochepy. V3MmeHeHHs copepKaHHS pajoHa Mepen
3eMJICTPSICEHHEM BIEpBbIe ObUTM 3aMedeHbl B COBETCKOM
Coro3e, rme JecSATWIETHEe BO3pAaCTaHHE KOJIMYECTBA
pamoHa, pPacTBOPEHHOTO B BOJAE TIJIyOOKHMX CKBaXKHH,
CMEHHMJIOCH PE3KUM €ro MmajeHueM mepe] TalKeHTCKUM
3emiieTpsicenueM 1966 roxa. IlosBisIOTCS OHM Kak HEMo-
CPeICTBEHHO TIepeA TONYKAaMH, HO HWHOTZA MOTYT
MPOUCXOINTD U 32 HECKOJIBKO CYTOK.

HoBeiit  Meron — mpenckazaHuss — 3eMIIETPSCEHHUH
npemtoxkeH mpodeccopamu  AduHCKOro yHHBepcHUTETa
Bapotpocom, Anekcomynocom, Homukycom u HOCHUT
HazBaHne «BAH» (nmo HavambHbIM OykBaM (aMmuinii
aBTOpoB). Ilo yTBEep)KOEHUIO 3TUX YUYEHBIX, OHH MOTYT
Ipe/cKa3aTh BpeMs Hayasia 3eMIISTPSICEHHS C TOUHOCTBIO OT
HECKOJBKHX THEH 0 HECKOJIBKHX YacoB, ONPENENIUTH €ro
MarHATyZy ¥ MeECTOIONOXKEeHHe ero smuneHtpa. Ilepen
Ha4yaJoM 3EMJICTPSCCHUs B 3EMHOH KOpe BO3HHKAIOT
JNEKTPUYECKHE  HWMITYJIBCHI, KOTOpPBIE  (PUKCHPYIOTCS
COIJIaCHO TPEMIOKEHHOMY METOLYy IIPHM IIOMOIIM JBYX
JNIEKTPOIOB, PACTIONI0KEHHBIX B 3eMJIE YAAICHHBIX OJJMH OT
JPYroro Ha pacCTOSHUE B HECKOJIBKO AecsATKOB MeTpoB [10].

HanbGonee cepbe3Hoe HEyAOOCTBO JAaHHOTO MeTOZa
3aKITI0YAeTCs] B TOM, UTO BCSI TEPPUTOPHS CTPAHBI JJOIDKHA
ObITh ~ OmosicaHa  IENOH  CeTbl0  TIPOBOJOB  C
MPUCOEIVHEHHBIMI K HUM 3JIeKTpogaMu. D(P(HEeKTUBHOCT
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JJAHHOTO METOJIa YBEIHYHUTCA, €CIIH CETh Oy/eT pa3BepHyTa
B Cllydae IpeIBapHTEIILHON PErHCTPallii CepHH CIAOBIX
TOTYKOB WM JPYIMX HPU3HAKOB  HAJBHTAIOIIETOCS
3eMIICTPSICEHHSI.

Takum 00pa3oM, HE3amoOIro 10 3eMIIETPSICEHHs IpH
MepeMENIeHNH TeKTOHUYECKUX IIIMT U UX CTOJIKHOBEHUH B
3eMHOH KOpe HMHIYHHUPYIOTCS 3JI€KTPOMAarHUTHBIE BOJIHBI,
KOTOpBIE MOTYT OBITh 3a()MKCHPOBAHbI IPUOOPaMHU.

Tem He MeHee celicMoioraM HE YAAIOCh TOYHO
YCTAaHOBUTH IO OSTHM IpH3HaKaM BpeMs  Hadaia
3emuerpsicenus [11-12].

HaGmomennss TmokaspIBaloT, ecim B TeX palioHax,
KOTOpBIE ITOJBEP)KEHBI 3eMIIETPSICEHHSIM, Ha NPOTSHKEHUH
JONTOro Mepuoia BPEMEHH HX He ObLIO, TO BO3MOXKHOE
3emieTpsaceHue OyaeT OYeHb CUIIbHBIM.

4. JakauyeHue

3a BCIO HCTOPHIO CYIIECTBOBAHHUS YeJIOBEYECTBA OBLIO
C/IETAHO MHOKECTBO MOMBITOK ITPOTHO3a 3€MJIETPSICEHHH,
HO TaK W He OBUTO HAJJCHO TOYHOTO PELICHHUS STOH
npobneMsl. Pactipenenenne mpeiBeCTHUKOB
3eMJICTPSICeHUS] MO3andHO. CBSI3b C 3eMIICTPACCHUEM
KaKoro 100 reoGpu3nIecKoro napaMeTpa 10 CHX Iop He
YCTaHOBJIEHA.

Ipo6iema nmporHo3a He BHIILIA 32 PAMKH HAyYHOTO
MIOUCKA, OCTAIOTCS HEPELICHHBIMH BCE OCHOBHEIE €€
cocrasisitonye. Takum o0pa3om, Ipu BceM 00HIHN
TIPOBEAEHHBIX U IPOAHATU3UPOBAHHBIX HAOIIOJCHUH,
MECTO, BpeMs U MAaTHUTYZa OyIyIUX pa3pylIHTEIbHBIX
3eMJICTPSICEHUH, 1a’ke B HETJIOXO U3YYEHHBIX PErHOHAX,
TIO-TIPEXKHEMY OKa3bIBAaeTCSI HEOKHJaHHBIM. KakoBbI ObI HU
OBLIM MEePCIEKTHBEI IPOTHO3a MM KOHTPOJIS, O4EBHIHO,
YTO YHCIIO JKEPTB HPH 3eMIIETPSCCHUAX U SKOHOMHYIECKHE
MOTEPH MOTYT OBITh CyLIECTBEHHO YMEHBIICHBI, €CIIH
CIIEIMAINCTHI HATIPABAT CBOIO M300pETaTeNbHOCT U TPYA B
HEpBYIO OYepeib Ha pa3paboTKy Oonee HaIeHHBIX
CTPOUTENHHBIX HOPMAaTHUBOB U CO3/aHUE Oolee
COBEPIICHHBIX CTPOUTENbHBIX KOHCTPYKIMHA. Kaxoe
3eMIICTPSICEHNE —3TO U YPOK, | 3k3aMeH. W He Tonbko mms
CEeHCMOIIOTOB, CIICNHUATN3UPYIOMINXCS U, MOXKET OBITH,
HanboJiee CIOCOOHBIX YUSHHKOB 10 KJIACCY 3€MIIETPSICCHUH
B [lIxone [Tprpoabl, HO U IJIsl NPOEKTHPOBIIUKOB,
3eMIIEYCTPOHTENEN U 3KOHOMHUCTOB.
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Development of a mathematical model for linking wagons to a schedule
thread on railway sections

S.M. Suyunbaev!®? Sh.B. Jumaev®P
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: In this article, an analysis was carried out on the development of a mathematical model of attachment of
rail cars to graphic times and experiments on minimizing the time of their stay at stations. Work has also
been done to determine the number of walkway variants of a particular part of the group of wagons to be
added up to a specified station using Gauss's method of “solving a system of linear algebraic equations”.
The functional possibilities of integrating the group of cars into commuter trains and optimizing their
withdrawal from the overtaking stations on the railway site have been researched on the basis of the
creation of a mathematical model.

railway section, graphic times, train formatting plan, matrix element, transient train, section train, reserve
locomotive, pick-up train.
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Temir yo‘l uchastkalaridagi vagonlarni grafik vaqtlariga biriktirishning
matematik modelini ishlab chigish

Suyunbayev Sh.M!. @2 Jumayev Sh.B.2®P
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Mazkur maqolada temir yo‘l uchastkalaridagi vagonlarni grafik vaqtlariga biriktirishning matematik
modelini ishlab chigish va ularni stansiyalarda turib golish vagtlarini minimallashtirishga doir tajribalar
tahlili olib borilgan. Shuningdek, belgilangan stansiyagacha qo‘shib yuboriladigan vagonlar guruhining
ma’lum gismining yurish yo‘li variantlari sonini Gaussning “Chiziqli algebraik tenglamalar sistemasini
yechish” usuli yordamida aniqlash ishlari amalga oshirilgan. Vagonlar guruhini yo‘l-yo‘lakay
poyezdlarga qo‘shib yuborish va temir yo‘l uchastkasidagi ortish-tushirish stansiyalaridan ularni olib
chigish bo‘yicha optimallashtirish masalasining funksional imkoniyatlari matematik model yaratish
asosida tadgiq etilgan.

temir yo‘l uchastkasi, grafik vaqtlari, poyezdlar tuzish rejasi, matritsa elementi, o‘tkinchi poyezd,
uchastka poyezdi, zaxira lokomotivi, terma poyezd.

Annotatsiya:

Kalit so‘zlar:

1. Kirish

Bozor iqtisodiyoti va temir yo‘l transportini qayta qurish
sharoitida iqtisodiy ko‘rsatkichlarni yaxshilashga, tashish
sifati, temir yo‘l transportining nufuzi va jozibadorligini
oshirishga va uni amalga oshirish usullarini izlashga
garatilgan tashish jarayonining samarali texnologiyasidan
foydalanish hozirgi zamon dolzarb masalalaridan biridir.
Tashish sifatiga qo‘yilgan zamonaviy talablar butun temir
yo‘l yo‘nalishlarida foydalanish ishlarining
muntazamliligini, anigligini va ritmini oshirish zarurligini
taqozo etmoqda. Shu bilan birga, yuk tashish tannarxini
pasaytirish va ularning rentabelligini oshirish ko‘p jihatdan
bir qator tizimlarni ishlab chiqish va joriy etishga bog‘liq
bo‘lib, ular ishlashini optimallashtirish temir yo‘l transporti
ishini yaxshilashga ta’sir qiladi. Shulardan biri stansiyalarda
vagonlarning ortigcha  turib golish  vagtlarini
minimallashtirishning kompleks tizimini yaratishdir.

https://orcid.org/0000-0002-4867-8270
b https://orcid.org/0000-0003-4905-9620
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2. Tadqgigot metodikasi

Texnik stansiyalar (tadgiqot ishida beshta texnik
stansiya qabul qilingan) misolida uzoq yo‘nalishlardagi
poyezdlardan nisbatan yaqin yo‘nalishlardagi poyezd
tarkibiga vagonlar guruhining ma’lum qismini qo‘shib
yuborish mumkin bo‘lgan variantlar sonini ko‘rib chigamiz
(1-rasm).

4 5

1-rasm. Beshta texnik stansiya sharoitida poyezdlar
tuzish rejasining mumkin bo‘lgan variantlari
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1-rasmdan ko‘rish mumkinki, agar vagonlar guruhining
ma’lum qismini P2 yo‘nalishidan nisbatan yaqin bo‘lgan
boshqga yo‘nalishga ulash zarur bo‘lsa, vagonlarni yetkazib
berish varianti faqat bitta bo‘ladi (P1yo‘nalish), ya’ni terma
poyezd bilan olib chigiladi.

Vagonlarning ma’lum qismini belgilangan yo‘nalishdan
boshqa nisbatan yaqin manzilga qo‘shish zarur bo‘lgan
hollarda, vagonlar guruhini yetkazib berish variantlarini
quyidagi jadvallardan ko‘rish mumkin
(1 — 3-jadvallar).

1-jadval
Vagonlar guruhining ma’lum qismini P3
yo‘nalishidan boshqa nisbatan yaqin manzilgacha
qo‘shib yetkazib berish variantlari

Variant ragami Yurish yo‘li
1. P1— Ps
2. P1— P7
3. P2— Pg
4. P2— P7

2-jadval
Vagonlar guruhining ma’lum qismini P4
yo‘nalishidan boshqa nisbatan yaqin manzilga qo‘shib
yetkazib berish variantlari

\rfi?qr;%]: Yurish yo‘li \r{’:\?]réﬁlt Yurish yo‘li
1. P1— Ps— Ps 7. P2— Ps— Py
2. P1— Ps— Pg 8. P2— Pe— Ps
3. P1— Ps— Ps 9. P>— Ps— P9
4, P1— Ps— P9 10. P2— P7
5. P1— P7 11. P3— Ps
6. P2— Ps— Ps 12. P3— Py
3-jadval

Vagonlar guruhining ma’lum qismini Ps
yo‘nalishidan boshqa nisbatan yaqin manzilgacha
qo‘shib yetkazib berish variantlari

Vanan_t Yurish yo‘li Va“an.t Yurish yo‘li
ragami ragami
1. P1— Ps— Psg 18. P>—Ps—P12
2 P1— Ps— Pg 19. P2—P7—P10—P13
3 P1— Ps 20. P>—P7—P10—P1s
4, P1— Ps— P9 21. P2—P7—P11—P13
5. P1— P7 22. P2—P7—P11—Pus
6 P>— Ps— Pg 23. P>— P7— P12
7 P1—P7—P10—P1a 24, P>— Pg—Pi13
8. P1—P7—P11—P13 25. P2— Ps—Pu4
9. P1—P7—Pu—Pu 26. P2— P9
10. P1—P7—P1w2 27. P3— P1o—P13
11. P1—Pg—P13 28. P3— P1o—Pus
12. P1— Pg—P14 29. P3— P11—Pi3
13. P1— P9 30. P3— P11—P1us
14, P2—Ps—P10—P13 31. P3— P12
15. P2—Ps—P10—P14 32. P4— P13
16. P>—Ps—P11—P13 33. Ps— P14
17. P2—Ps—P11—P14

Shunday qilib, belgilangan stansiyagacha qo‘shib
yuboriladigan vagonlar guruhining ma’lum qismining yurish
yo‘li variantlari sonini Gaussning “Chiziqli algebraik
tenglamalar sistemasini yechish” usuli yordamida aniqlash
mumkin. Sistemani kengaytirilgan matritsa ko‘rinishida
quyidagicha ifodalash mumkin:

https://t.me/tdtuilmiynashrlar

on 2n—l 2”‘2.... 2O 1
3N gl ogn-2 g0
gn gn-1o4n-2 4012 Q)

Istalgancha stansiyalar soni uchun etib borish
stansiyagacha vagonlar guruhining ma’lum gismini go‘shib
yuborish mumkin bo‘lgan variantlar sonini quyidagicha
aniglash mumkin:

4 n 19 n-1 151 n—2
TP = K- KT SRR -2 ()
bunda poyezd gayta ishlanadigan stansiyalar soni;
K-
n— matritsa elementining tartib o‘rni.
4-jadvalda poyezdlar tuzish rejasidagi ma’lum bir
yo‘nalish bo‘yicha vagonlarning yurish yo‘lidagi temir yo‘l
uchastkasida 10 tadan ko‘p texnik stansiya mavjud
bo‘lmasligini  inobatga olgan holda, etib borish
stansiyagacha vagonlar guruhining ma’lum qismini qo‘shib
yuborish mumkin bo‘lgan variantlar soni keltirilgan [1].
4-jadval
Vagonlar guruhining ma’lum qismini qo‘shib
yuborishning mumkin bo‘lgan variantlari soni
Yetib borish
Stansiyalar | stansiyagacha belgilangan
soni (K) yurish yo‘li variantlari
soni (3R)

1

4

12

33

75

146
254
407
613

Sle|o|~N|o|a|s|w|n

Belgilangan stansiyagacha qo‘shib yuboriladigan
vagonlar guruhining ma’lum (Qismini yurish yo‘lidagi
variantlarining samaradorlik sohasi kompleks texnik-
igtisodiy hisoblar asosida aniglanadi.

4-jadvaldan ko‘rish mumkinki, yurish yo‘lida texnik
stansiyalar soni gancha ko‘p bo‘lsa, belgilangan
stansiyagacha qo‘shib yuboriladigan vagonlar guruhi
ma’lum (ismining yurish yo‘lidagi variantlari soni
shunchalik ko‘p bo‘ladi.

Yo‘l-yo‘lakay poyezdlarga vagonlar guruhini biriktib
jo‘natish barcha hollarda ham o‘zini oglamaydi. Buning
uchun avvalo, vagonlar guruhini biriktirishning magsadga
muvofigligini, unga matematik yondashuv va modellar
asosida aniglash zarurdir.

Ishlab chigarish sohasida vagonlarni poyezdlarga
ulashgacha bo‘lgan davrda ularning turib qolish vaqti
muhim ahamiyat kasb etadi. Turib qolish vagtining
me’yordan  ortib  ketishi ~ vagon  aylanmasining
sekinlashishiga, yuklarni yetkazib berish vaqgtining
cho‘zilishiga sabab bo‘ladi. 2-rasmda vagonlar guruhini
yo‘l-yo‘lakay poyezdlarga ulashgacha bo‘lgan davrda
ularning turib golish vagtini aniglash sxemasi keltirilgan.

Yuqorida keltirilgan  chora-tadbirlar  ilmiy-texnik
adabiyotlarda [2 — 5] temir yo‘l yo‘nalishlari ishi
ishonchliligini oshirishda muhim omil sifatida belgilangan.
Biroq hozirgi vaqtda, ularni “O‘TY” AJ amaliyotda qo‘llash
samaradorligini har tomonlama baholashning
modeli ishlab chigilmagan.
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Temir yo | uchastkasida joylashgan stansiyalar soni S, — i- stansiyadagi k-poyezdga vagonlar guruhini
— I — qo‘shib yuborish uchun to‘xtatish imkoniyatini
otkinchi @ ©) ® ® aks ettiruvchi mantiqiy o‘zgaruvchi;
poyezd | M1 Ma1 Mey — =°°°° 0, agar k-poyezdning i-stansiya bo'yicha
k=1 :t;lvlkﬂ M e ™ Sy =1 texnik toxtashi kozda tutilgan bo'lsa; (6)
e —— It et 1, aks holda.
11,2 3 R . - - . . .
L,if,';ifgf " 12" 512 ik _ i-stansiyada k-poyezdning vagonlarni qo‘shib
k=2 | i k=2 l w.kj yuborish bo‘yicha texnologik amallar ostida
Zaxira > k=2 l turish vagti, soat;
lokomotivi | ** N k=2 Cie — uchastkadagi poyezdlarning turib golish vaqti
pa— k=3 it 21 * bilan bog‘liq umumiy xarajatlar, so‘m;
Otkinchi > k=3 _ i - C —  vagonlar qo‘shib yuborilishi ko‘zda tutilgan
p‘l’gfjd s e k=3 ot stansiyalarda poyezdning to‘xtab-yurishi
> > k=4 k=4 | bilan bog‘liq umumiy xarajatlar, so‘m;
Terma I > > Vagonlar guruhini temir yo‘l uchastkasining ortish-
p‘l)(Xesz" e tushirish  stansiyalaridan poyezdlar gayta ishlanadigan
= (2 . . e o :
™ i k=5 |V" e stansiyalarga tashish shartini quyidagicha ifodalash
i k=5 |t mumkin:
i k=5 %xijk =1, Y(i,j) @)
2-rasm. Vagonlar guruhini yo‘l-yo‘lakay poyezdlarga Q_O‘_Shib yuborilishi ko‘zda. ﬂ.ltﬂgan .Va.gor.llar gurl}h%
ulashgacha bo‘lgan davrda ularning turib qolish vaqtini UZU')"Q'_”'”Q_ k-poyezd tarkibiga  sig‘ishi ~ shartini
aniglash sxemasi quyidagicha ifodalash mumkin:
) . ) - S i mij <Ay, (k) (8)
Muammoga qat’iy matematik yechimlar Kiritish, tortuv ij
turlaridan  yanada samarali  foydalanishga, oraliq bunda Amy k-poyezdga sig‘ishi mumkin bo‘lgan

stansiyalarda

vagonlarning  turib  qgolish  vaqtini

kamaytirishga va mahalliy vagonlarni yetkazib berishni
tezlashtirishga imkon beradi.

Vagonlarni grafik vaqgtlariga biriktirishning matematik
modelini yaratishda vagonlar guruhini yo‘l-yo‘lakay
poyezdlarga qo‘shib yuborish va temir yo‘l uchastkasidagi
ortish-tushirish  stansiyalaridan ularni olib chigishning

optimallashtirish masalasini  funksional

imkoniyatlarni

minimallashtirish asosida hal etish mumekin:

ijk ik -
%% %Xijk' t° M y—s ik Gk (v i Cots +Cpt) | = min (3)

bunda i —

j,

vagonlar qo‘shilayotgan stansiyaning tartib
ragami;

i-stansiyaga qo‘shib yuborishga tayyor
bo‘lgan vagonlar guruhining ragami;
i-stansiyasida vagonlarni qo‘shib yuborish
uchun  to‘xtatilishi  ko‘zda tutilgan
poyezdning “grafik vaqti” raqami;
i-stansiyasida tuzilgan j-vagonlar guruhini
k-poyezd “grafik vaqti”’ga qo‘shib yuborish
imkoniyatini  aks ettiruvchi  mantigiy
o‘zgaruvchi;

i-stansiyadagi vagonlarning j-guruhini k-
poyezdga qo‘shishdan oldin vagonlarning
turib qolish vaqgti davomiyligi, soat;
vagonlar j-guruhining i-stansiyadagi soni,
vag.;

bir vagon-soat xarajat stavkasi, so‘m;

i- ctansiyadagi k-“grafik vaqti”ga vagonlar
guruhini qo‘shib yuborish imkoniyatini aks
ettiruvchi mantiqiy o‘zgaruvchi;

0, X5y =03
Yik =11, leijk>0; v(ik) (4)
i
Ushbu chegarani quyidagicha yozish mumkin
gxijkgn'yik'j:l' 2,340 ®)
1
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vagonlarning uzunligi, m.

Tadgigot ishi davomida vagonlarni grafik vagtlariga
biriktirishning matematik modelini ishlab chigish asosida
vagonlar guruhini yo‘l-yo‘lakay poyezdlarga qo‘shib
yuborishning mumkin bo‘lgan variantlarini texnik-igtisodiy
baholash bo‘yicha dasturiy ta’minotni yaratishga ehtiyoj
sezildi.

3. Xulosa

Vagonlar ogimining nomutanosibligini inobatga olgan
holda, vagonlar guruhini yo‘l-yo‘lakay poyezdlarga qo‘shib
yuborishning amaliy natijalari joriy etilishi mumkin, lekin
ularni qo‘shib yuborishda texnik-iqtisodiy ko‘rsatkichlariga
alohida e’tibor qaratish lozim. Yuqoridagilarni inobatga
olgan holda, vagonlar ogimini tashkil etishning iqtisodiy
samaradorligini aniglash uchun Delphi dasturlash tilida
“O‘zgaruvchan grafik sharoitida vagon oqimlarini tashkil
etishning samarali variantini tanlash” nomli dasturiy
ta’minot ishlab chiqildi. Ushbu dasturiy ta’minotning ishchi
oynasi 3-rasmda keltirilgan.

3-rasm. “O‘zgaruvchan grafik sharoitida vagon
ogimlarini tashkil etishning samarali variantini
tanlash” nomli EHM uchun dasturining ishchi oynasi
Mazkur dasturiy ta’'minot poyezdlarni jo‘natishda vagon
ogimlari harakatining samarali variantini poyezdlar harakati
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bilan bog‘liq bo‘lgan quyidagi sarf-xarajatlarni hisobga
olgan holda tanlash uchun mo‘ljallangan:

« tarkiblarning yig‘ilish jarayoni bilan bog‘liq sarf-
xarajatlar, so‘m;

¢ saralash parkidan jo‘natish parkiga tarkibni
o‘tkazish amallari hamda tuzish bo‘yicha amallar bilan
bog‘liq sarf-xarajatlar, so‘m;

« poyezdni  jo‘natish (ko‘rikdan o‘tkazish,
jo‘natishdagi kutish) amallari bilan bog‘liq sarf-xarajatlar,
so‘m;

¢+ uchastkalarda poyezdlarning harakati bilan bog‘liq
sarf-xarajatlar, so‘m;

« poyezdni belgilangan stansiyaga qabul gilish
bo‘yicha amallar bilan bog‘liq xarajatlar, so‘m;

« tarkiblarning targatilishi bo‘yicha amallar bilan
bog‘liq sarf-xarajatlar, so‘m.

Ishlab chigilgan matematik model va dasturiy ta’minot
temir yo‘llar ishida samarasiz yo‘nalishlarni o‘z vaqtida
bekor qilinishini ta’minlash, samaralilarini esa tezkor
aniglash va ularni joriy etish imkonini beradi.
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Evaluation the remote system quality indicators using a mathematical
model

V. Zakirov®? E. Abdullaevi®P
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: The popularity of web services has increased the demand for quality indicators of remote service systems.
One of the indicators of the quality of such a service system is the response time of the system users. This
time depends on several indicators, and if it exceeds a certain value, it causes inconvenience to the users
of the system. Works based on previously conducted experimental investigations have a limited use.
Unlike experimental studies, this research proposes using public service theory models to estimate the
response time of user requests. Studies were done to identify system quality indicators using the
suggested mathematical model. Based on the model, the waiting time for request responses, the
dependence of the waiting time on the number of users, and the dependence of the waiting time on the
service system's internal technical indicators were investigated. The studies done showed that the
proposed model is completely consistent with the results obtained by the present experimental approach
and may be widely employed in research.

Keywords: public service system, mathematical model, response time, request flow, random process, probability

model, duration of service, quality i

ndicators.

1. Introduction

After the COVID-19 epidemic, significant changes
occurred around the world. At the same time, new ways of
organising work have emerged in a variety of disciplines.
For example, in the sphere of service supply, there have been
significant developments in terms of distant service
organisation.

This showed the need to re-analyze and improve the
working principles of existing systems in the field. Because
during the pandemic, all types of services were organized
remotely, which caused a sharp increase in system users and
the loads created by them. This led to the fact that this load
was not provided with the required quality of service. This
situation can happen in all service areas. Therefore, the study
of the reasons for the increase in downloads and the correct
Organization of methods of servicing them remains one of
the important problems of the present day. Reasons for the
origin of the problem [1], [2], [3], [23] considered in studies,
they can be mainly told that one of the main reasons for the
origin of problems is technical problems, which are
considered directly related to an increase in the number of
users. Because each service device has a capacity limit,
consumers who surpass it will experience these problems.
As a result, it is critical to examine the system operating
methods and the potential for serviceability of the devices
indicated in the research [3], [5], [10], and [11]. To do this,
itis required to conduct research on service delivery methods
based on mathematical models and create models
appropriate for the service sector. According to research
undertaken in the servicing of user requests, there are various
reasons why difficulties emerge. These include limited
service device capabilities, a lack of optimisation in user-
generated software, and internet connection concerns. These
issues were addressed in works [1], [16], [18], [23], [24] and
determined through experimental research. These
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experiments were conducted in many stages and included the
following.

According to [1,] during the first phase of the analysis,
there were issues with serving requests with the technical
aspects of the service device (HDD, RAM), and their ability
to serve multiple requests at once was limited, resulting in
many incoming requests not being handled. The research
used a system server with Intel® Core™i5-2310 CPU
@2.90GHz x 4 processor, 8GB Hard disk, 1GB RAM
specifications, and Apache JMeter 2.9 software, which is
one of the programs for generating concurrent queries. A
stream of timed requests was sent and analyzed. In this case,
the number of requests was increased and when 51 requests
were sent simultaneously, the system was overloaded and
lost the ability to service requests.

In this case, the author made several changes to the
device's technical parameters (SSD, RAM) to technically
reduce the service time, and the service device is Intel®
CoreTMi5-2310 CPU @2.90GHz x 4 processors, 8GB of
solid state disc, 1GB of RAM, and as a result, the service
time has been reduced by 98% compared to the previous one.

In the second stage, web server research was conducted,
with the process-based web server (Apache) being replaced
by an event-based web server (Nginx). In this scenario, the
web servers were installed on a server with an Intel®
CoreTMi5-2310 CPU @2.90GHz x 4 processor, 128 GB
SSD, and 4GB RAM. When compared to the prior study, the
service time was reduced by 34% as a result of this
investigation.

The service time was implemented in the following steps
of analysis using system software. It also made use of
technologies such as caching, Gzip compression, and script
optimization. As a result of the optimization technologies,
the service time was decreased by 80%, 75%, and 24%
compared to the baseline state.

Management of caches with the help of caching
technology is intended to reduce the number of requests to
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the server. As a result, the number of requests to the server
decreased, and this, in turn, caused a decrease in service
time.

Gzip compression technology reduces service time by
employing compression technology to send result files
generated in response to user requests. The technology's goal
is to lower the size of various forms of data while also
reducing the time it takes to transfer them to the user across
the network. Because all data is sent over the network as
packets, a tiny amount of data results in a small number of
packets [4], [6]. This will cut down on the time spent on the
request.

The technology of script optimization refers to the
software of the service system, and it is meant to alter its
sections of the software code from the general code to the
necessary code. Because the result of the query served in the
database is generated as a result of the software codes, the
non-optimality of the codes results in a huge volume of the
formed answer [5], [6]. This, in turn, increased the time it
took to send them via the network, thus the author observed
in the study report that optimizing scripts also influences
service time, and making the scripts look the way they
should achieve a reduction in service time in his
experimental investigations.

Also, researches of this type were carried out in [12],
[13], [14], [19], [20], [23], [24], and in them, researches were
carried out using experimental methods.

It can also be concluded from the above that the
researches related to the service of user requests were carried
out only in an experimental - research method.

However, it is now necessary to pre-calculate or evaluate
the way the systems perform, as well as the serviceability of
the service device. This necessitates the investigation of
service approaches based on mathematical models and the
development of models appropriate for the service sector.

2. Materials and methods

In this research work, mathematical models were
developed for researching the request service system, and
based on it, service effectiveness was studied.

As previously stated, in this instance, it can be regarded
as a typical flow of requests because user requests enter the
system at various times. We believe that the length of their
service is governed by a negative exponential law. In this
process, requests entering the system are served by V service
devices. The system serves requests in a waiting manner, and
the number of waiting places is limited to r. Because,
according to the service models in [15], serving with an
unlimited number of waiting points, the number of requests
in the queue part of the system occupies a large volume, the
server cannot serve them all, and the system [1], will face the
situation of not being able to serve requests like. Therefore,
when organizing systems, waiting areas are limited. This, in
turn, means the loss of incoming requests to the system when
the service device and all queues are busy. In this process,
the system serves requests in waiting areas in a FIFO
manner. Thus, such a service arrangement corresponds to the
M/M IV It model of user request service based on
[Kendal's] specification. The quality indicators of this
system are determined as follows. According to it, the
probability that all service devices and waiting areas in the
system will be occupied corresponds to the case

=V +r and is defined by the following expression (1).
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Here, Y =A-t load generated by queries, 4=N-
the rate of user-generated requests, N number of system

users, & the rate of requests generated by a single user,

t=t+% total time spent serving a single request, U time
spent on user identification, t, service time for one request
(according to [3], it is determined based on the technical
parameters of the server).

As can be seen from expression (1), if ' =00, this
expression becomes Erlang‘s second or C formula. If so,
then it becomes Erlang*s first formula. So, when the number
of waiting places changes from < to 0, the expression (1)
changes in the range of probability of losses according to
M/M/V /o gnd MIMIVIT models. Therefore, this

expression is a general calculation expression for two
models I =90 and I =0,

(1) the expression can be expressed as the load acting on
one devicen = %
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In this case, the loss of requests in the system occurs
when the number of pending requests exceeds r.
Therefore, the following expression (3) can be reduced to (4)
by the load falling on a single service device.

(Y yY
vy V) vl '
Pcn:p|:( ] Ty Po= = 1

v) vito [Yj"“ 1 p-n™

1-| = +
Vz’lL[ﬁ] v) B0 1o
Si(vi) Y
\%

(©)
In this case, based on the above formulas, the probability
of waiting for requests in the system is determined by the
following expression (5).
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Also, the average waiting time for requests to be served
is determined by the following expression (5):

W — PW>O
V-Y . (5)

So, based on the mathematical model described above, it
is possible to calculate the quality indicators of the request
service system and select the technical indicators of the
system based on the analysis of the results

3. Results and discussion

Using the above expressions, we will now research to
determine the system's quality indicators.
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Figure 1. Graph of the dependence of the average
waiting time on the number of users

Figure 1 depicts the graph of the average waiting time
versus the number of users. The graph shows that as the
number of customers increases, so does the average waiting
time. When the number of users approaches N, the waiting
time skyrockets and the system is unable to reply to queries.
This situation supports the conclusion provided in [1]. As a
result, the system with the aforementioned indications can
provide N users with the desired quality indicators on
average. Increasing the number of users from N results in a
significant worsening of the system's quality indicators.

s 1
o
0,5
0
0 1 2 3 4
— =) cm— =] r

Figure 2. The graph of the dependence of the
probability of losses on the waiting areas

Figure 2 depicts the graph of the chance of loss versus
the number of waiting areas, which indicates that the
probability of loss falls rapidly as the number of waiting
spaces grows. This corresponds to the experiment results
shown in [1]. Furthermore, the likelihood of losses in this
circumstance is determined by the incoming load. The speed
of user requests and the service time for one request
determines the system load. The service time for one request
depends on the following:

- processor power in the service system. It is known that
the processor is one of the most basic devices of computer
work and performs all its tasks [1], [3], [9], [17], [21]. It is
its performance that determines the speed of the system.
Because all requests are connected to the memory through
the processor and its results are formed. Therefore, service
times include the processor's request service time, which is
a major part of the total service time;

- time to load HTML documents into the browser. In
remote systems, data exchange between the client and the
server is carried out through browsers. And it sends the query
results to the client device in an HTML file format that the
browser can understand [5], [6], [22]. This, in turn, requires
the result of the request to be sent to the user via the Internet.
In this process, the size of the file and the speed of the
Internet connection mean that the service times will be
longer or shorter;

- to the number of HTTP requests. Each request sent to
the system server requires a certain amount of time from the
server to be served [3]. Therefore, the increase in requests to
the system causes the system to gradually fill up service
devices and waiting areas [7], [8]. This, in turn, increases the
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volume of the queue of requests as a result of the increase in
the intensity of requests to the system, and this causes an
increase in the service time. Sometimes, a sudden increase
in the number of requests will cause the system to lose its
ability to serve;
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Figure 3. The graph of the dependence of the number of
system users on the service time of one request

Figure 3 is a graph of the dependence of the number of
system users on the service time of a single request, in which
the service time of a single request is shown in the order of
increasing percentages. As can be seen from the graph, the
number of users of the system decreases as the request
service time increases. If we approach this issue from the
other side, we can see that it is possible to increase the
number of users by reducing the time of serving one request.
But the service time for this one request depends on a
number of factors, including processor power, technical
parameters of other server devices, optimization of the
service software, internet speed, etc.
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Figure 4. Graph of dependence of the probability of
losses on the falling load

It is well known that an unexpected increase in system
demands leads the system to behave somewhat differently
than typical operating operations. Such conditions were
vividly witnessed during the COVID-19 epidemic. In the
following section of our investigation, we will look at the
status of the service system, which is similar to the situation
that occurred during the pandemic, in which the number of
downloads or requests into the system has increased
drastically. This condition is depicted in figure 4, which
depicts the graph of the probability of losses as a function of
falling load. The graph shows that as the load grows
significantly, the likelihood of losses increases significantly
as well, and the system's quality indicators significantly
decline. For the reasons that the system's waiting rooms and
service devices operate at maximum capacity due to a
sudden spike in demand, as previously stated. Request queue
times go longer as a result and the system's serviceability
drops.
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4. Conclusion

In summary, the mathematical model of the proposed
user request service system is based on mass service theory
and allows for the computation of the following system
quality indicators:

The system's efficiency can be determined by
implementing strategies to reduce the load and duration of
service requests, calculating the likelihood of waiting for
requests, calculating the likelihood of lost requests, and
calculating the number of users based on quality measures.

Simultaneously, the results produced using the proposed
model are completely consistent with the results of the
experimental testing. This allows for the verification of the
suggested mathematical model's correctness, as well as the
identification and optimization of the quality indicators of
the user request service system.
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Use of multi-criteria decision-making methods in solving the problem of
location selection in the organization of transport-logistics centers
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Abstract: Transport logistics centers are one of the important links of the transport process in the effective
organization of the country's transport services in the domestic and foreign markets. In this scientific
research, the level of use of multi-criteria decision-making methods in solving the problem of location
selection of transport logistics centers is highlighted. During the research work, an analysis of the
literature related to the topic was first carried out, and the decision-making criteria used in the field were
clarified based on them.

decision making, transport logistics center, location problem, evaluation criteria, MCDM, AHP,

ELECTRE, PROMETHEE, TOPSIS, VIKOR.

Keywords:

Transport-logistika markazlarini tashkil etishda joy tanlash muammosini
yechishda ko‘p mezonli garor qabul qilish usullaridan foydalanish

Samatov G¢.A.1 @2 Absattorov 1.X.1 ®P Xakimov D.Q.1@¢, Matrasulov Q.Sh.1 @ d
Toshkent davlat transport universiteti, Toshkent, O¢zbekiston

Annotatsiya: Transport logistika markazlari mamlakat transport xizmatlarini ichki va tashqi bozorda samarali tashkil
etishda transport jarayonining muhum bo‘g‘inlaridan biri hisoblanadi. Ushbu ilmiy tadqiqot ishida
transport logistika markazlarining joylashuv joyini tanlash muammosini yechishda ko‘p mezonli qaror
gabul qilish usullaridan foydalanish darajasi yoritib berilgan. Tadgiqot ishini bajarish davomida dastlab
mavzuga tegishli adabiyotlar tahlili amalga oshirilgan va ular asosida sohada qo‘llaniluvchi garor gabul
qilish mezonlari yoritib berilgan.

garor gabul gilish, transport logistika markazi, joylashuv muammosi, baholash mezonlari, KMQQQ,
AHP, ELECTRE, PROMETHEE, TOPSIS, VIKOR.

Kalit so‘zlar:

1. Kirish takomillashtirildi va bugungi kunda ham bu borada jadal
ishlar olib borilmoqda. Yetkazib berish tarmog‘ida
Transport-logistika markazi (TLM) har bir davlat uchun ob’ektlarning munosib joylarda joylashishi transport

muhum infratuzulma ob’ektlaridan biri hisoblanadi. Ular
yuklarni yetkazib berish, transport va logistika xizmatlarini
ko‘rsatish orqali davlatning iqtisodiy o‘sishiga ta’sir
ko‘rsatadi. Davlat hududida TLMlarini tashkil etish va
mavjudlarini transport va logistika xizmatlari istemolchilari
tomonidan shakillangan ta’labga to‘liq javob bera olish
gobilyatini doimiy tahlil gilib borish va TLMlarni doimiy
rivojlantirish choralarini ko‘rish iqtisodiy o‘sishga ijobiy
ta’sir ko‘rsatadi. TLMlarining samarali faoliyat ko‘rsatishi
ularning hududiy jihatdan joylashuv joylari bilan ham uzviy
bog‘liq hisoblanadi. Ohirgi yuz yill davomida omborlar,
yig‘ish va tarqatish markazlari, yuk terminallari va
TLMlarini tashkil gilishda ularga har tamonlama mos

xizmatlari va yetkazib berishning umumiy xarajatlariga tasir
ko‘rsatadi. Yetkazib berish tarmog‘i bo‘ylab TLMlarining
joylashuvi va soni maxsulotning oxirgi istemolchiga yetib
borish narxiga to‘g‘ridan to‘g‘ri ta’sir ko‘rsatadi [1]. Yangi
tashkil etilayotgan TLMlari uchun joy tanlash muammosi
TLM biznes rejasini tuzishda muhum va chuqur o‘rganib
tahlil gilinadigan omil hisoblanadi. Ushbu tadgiqot ishida
TLM wuchun joy tanlash muammosini yechishda ko‘p
mezonli garor gabul gilish usullaridan foydalanish va ular
orgali erishiladigan natijalarning ishonchlilik darajasi tahlil
gilingan.

keluvchi joylarni tanlashga qaratilgan usullar turli 2. Tadqiqot metodikasi
tadgigotchi ~ olimlar ~ tomonidan  ishlab  chigildi,
Tadgiqot ishida TLMlari uchun joy tanlash darajasini  aniglash va ushbu usullar yordamida

muammosini hal qilishda qo‘llaniladigan ko‘p mezonli

muammoning yechimini toppish darajalarini aniglashga

garor qabul qilish (KMQQQ) usullaridan foydalanish garatilgan. Shuningdek TLMlar uchun joy tanlash
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b {2 https://orcid.org/0000-0002-5968-0990
¢ & https://orcid.org/0009-0009-8894-8915
d https://orcid.org/0009-0004-3300-9228
25 March, 2024
https://t.me/tdtuilmiynashrlar Research, Innovation, Results




Journal of Transport ISSN:

2181-2438 Volume:1|Issue:2|2024

muammosiga yechim ishlab chigish jarayonida KMQQQ
usullarining birgalikda qo‘llash sohasini o‘rganish. Har
ganday ilmiy tadgiqgot ishini bajarish jaroyoni ilmiylik va

4
y

Tadgiqot ishi

doirasida
Tadgiqot ishi adabiyotlar tahlili
muammosini

shakillantirish

tizimlilikga asoslanishi zarur. Quyida 1-rasmda tadgigot
ishini amalga oshirish bosgichlari tasvirlangan.

y

Tadgiqot ishi
amalga oshirish
va natijalarni
bayon etish

Tadgigot
metodikasini
shakillantirish

1-rasm. Tadgigot ishini amalga oshirish bosgichlari

KMQQQ usullarini qaror qabul qilish jarayonida qo‘llash
muammoning yechimini tartibli ravishda amalga oshirish va
eng yaxshi natijani olishga garatiladi. Quyida 2-rasmda

] Muammoni Mugobil
Mugmrirs\]?nl to‘liq variantlarni
oy o‘rganish aniglash

2-rasm. Qarorlarni

2-rasmda keltirilgan qarorlarni gabul gilish bosgichlari
odatda qaror qabul qilish usullarda qo‘llaniladigan
jarayonlardir. Albatta, bu bosgichlar garor muammosining
tuzilishi, hajmi va magsadiga garab farg gilishi mumkin.

3. Natijalar

Adabiyotlar tahlili

Adabiyotlarda TLMlari uchun joy tanlashga garatilgan
turli ko‘rinishdagi ammo yagona magqsadga qaratilgan ilmiy
tadgigot ishari mavjud. TLMlari uchun to‘g‘ri joy tanlash
murakkab jarayon hisoblanadi. U odatda joylashuv joyiga
ta’sir qiluvchi ko‘plab mezonlarni (masofa va yer maydoni,
xarajat, atrof-muhit,hududning iqtisodiy va jismoniy
qobilyati va ijtimoiy omillar turkumiga kiruvchi mezonlar)

KMQQQ usullarining tadgiqot ishini amalga oshirishda
qo‘llashning bosqichlilik tarifi ko‘rsatilgan.

vgf.‘a’ﬁﬁﬁ'r'n. Eng yaxshi mugobil Qarorni
baholash variantni aniglash baholash

gabul qilish bosgichlari

KMQQQ usullari garor variantlari orasidan eng yaxshisini
tanlash va garama-garshi anig va mavhum mezonlar yoki
sifatlarga ko‘ra variantlarni tartiblash yoki tasniflash uchun
ishlatiladigan usullar hisoblanadi.

o‘z ichiga oladi. Ushbu tadqiqot ishini bajarish davomida 15
ta TLMlari uchun joy tanlash masalasini hal gilishda ko‘p
mezonli garor qabul gilish usullaridan foydalanilgan
adabiyotlar tahlil gilib chiqildi. Tahlillar tadgiqot ishlarida
tanlab olingan mezonlarni aniglash, garor gabul gilishda
foydalanilgan usullarni aniglashga va natijaga erishilganlik
darajasini baholashga qgaratildi. Tahlil gilingan adabiyotlar
1-jadvalga joylashtirildi

1-jadval

TLMlar uchun joy tanlashda ko‘p mezonli qaror qabul qilish usullaridan foydalanilgan adabiyotlar va ularda
qo‘llanilgan usullar

Mualiflar TLM uchun joy tanlashga ta’sir etadigan mezonlar Tadgiqotda
foydalanilgan
usullar
Kurava A.Y.[2] Igtisodiy xolat, ijtimoiy xolat, siyosiy va huquqiy xolat, geografik xolat, AHP
ekologik xolat, transport infratuzilmasi
Sheikh Ariful Magistral yo‘ldan foydalanish imkoniyati, intermodal o‘tkazuvchanlik AHP
Alam[3] sig‘imi, port sig‘imi, yerning mavjudligi
Murve Ozturk Ishchi kuchi, transport turlari (avtomobil, temir yo‘l, dengiz va havo AHP
[4] transporti) va masofalari, iste’mol — ishlab chigarish markazlari va sanoat
hududlarigacha bo‘lgan masofasi, yer xususiyatlari va atrof-muhitga ta’siri.
Ayshe Merve Eng yaqgin magistralgacha bo‘lgan asofa, eng yagin portgacha bo‘lgan AHP,
CAN [5] masofa, eng yaqin temir yo‘lgacha bo‘lgan masofa, eng yaqin aeroportgacha ELECTRE,
bo‘lgan masofa, shahar markaziga yaqinlik, kengaytirish imkoniyati, geografik TOPSIS
va topografik yaroglilik, yer narxi, uyushgan sanoat zonasigacha masofa
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Cihan UYANIK Xarajat, tabiiy boyliklar, temir yo‘lga yaqinlik, magistral tizimiga yaqinlik, AHP, Fuzzy-
[6] shahar markaziga yaqinlik, portga yaqginlig, yer maydoni, kengaytirish AHP PROMETH,
imkoniyati, sanoat zonasiga yaginlik, makroigtisodiy foyda / samaradorlik, atrof- TOPSIS
mubhit ta’siri, yuk avtomabillari, qurilishga yaroqlilik (topografiya, geografiya, ELECTRE,
yer osti tuzilishi), qurilish jarayonining narxi (infratuzilma-suv, elektr, xavfsizlik, VIKOR
yo‘l), xizmat ko ‘rsatish bozoriga kirish imkoniyati, transport va logistika
jozibadorligi
Muhammed Yer (yer maydoni, yerni kengaytirish imkoniyatlari, yerning infratuzilmasi, AHP
BAMYACI [7] yerning jismoniy holati), xarajatlar (yer narxi, ob’ekt narxi, foydalanuvchilar
uchun narx), yaginlik (masofa) (ishlab chigarish markazlariga yaqinligi, iste’mol
markazlariga yaqinlik, aeroportga yaginlik, temir yo‘lga yaqginlik, magistral
yo‘lga yaginlik, portga yaqinlik (dengiz), ichki suv yo‘llariga yaqinlik) ijtimoiy-
igtisodiy ta’sirlar (shahar muhitiga ta’siri, shahar transportiga ta’siri, igtisodiy
hayotga ta’siri)
Fulya ZARALI Hudud, kengayish maydoni, infratuzilma ob’ektlari, shaharga yaginlik, AHP,
[8] sanoat va savdo markazlariga yaqinligi, portga yaqinlik, avtomobil yo‘l alogasi, ELECTRE,
temir yo‘l alogasi, yer xarajatlari TOPSIS
H.Tezcan Portga yaqinlik, aeroportga yaqinlik, yashash joylarigacha bo‘lgan masofa, ELECTRE
UYSAL, Kemal mehnatga kirish imkoniyati, ekologik xavfsizlik, magistral yo‘llar va bog‘lovchi
YAVUZ [9] yo‘llarga kirish imkoniyati, trafik zichligi, havoning ifloslanishi, qurilish
maydoni, mintaqaviy rag‘batlantirish
Burchin Tashqi savdo, uyushgan sanoat zonalari, qishloq xo°jaligi uyushgan sanoat AHP
PACHACI va zonasi, avtomobil, temir yo‘l va suv yo‘llariga chiqish
boshgalar [10]
Krzysztof Mabhalliy hokimyat, ko‘p tarmogli aloga infratuzilmasining mavjudligi, aholi AHP
Witkows va soni, igtisodiy zonalarning mavjudligi, yer narxi, ish hagi, mol-mulk solig‘i
boshqalar [11] miqdori, bozorning mavjudligi, malakali kadrlar mavjudligi, rivojlanish rejalari,
rejalashtirish hujjatlari yozuvlari, igtisodiy zonalar hajmi, ragobotdosh
markazkar soni, investitsiyalarning jozibadorligi
Baiyu Chen, Shahar joylashuvi koeffitsienti, shahar markazlashganligi, bozor farovonligi AHP
Biying Wang [12] | darajasi, yuk tashish hajmining nisbati, aholi jon boshiga YalM, aholi soni.
Kursat Yildiz va Narx (yuk tashish narxi), Transport turlari, yetkazib berish muddati, AHP-VIKOR
boshqgalar [13] markazga yaqinlik, muqobil koridorning eng yaqin poezd stantsiyasidan
masofasi.
Ismail Onden va Avto magistralga yaginlik, temir yo‘lga yaqinlik, aeroportlarga yaqinlik, AHP
boshqalar [14] dengiz portiga yaqinlik, xalgaro savdo hajmi, aholi soni, dengiz portlarini
boshqarish imkoniyatlari
Jacek ZAK, Viloyatning umumiy maydoni, aholi soni, aholi jon boshiga YalM, igtisodiy ELECTRE
Szymon rivojlanishning o‘rtacha darajasi, investitsiya va logistika jozibadorligi, erkin /v
WEGLINSKI [15] | igtisodiy hududlar soni, infratuzulma, ijtimoiy va ekalogik holat, ishsizlik
darajasi, harakat xafsizligi
Maria Igtisodiy samaradorlik, transport infratuzilmasi, ragobatbardoshlik darajasi, ELECTRE IlI
CRISTEA va magsadli bozor, igtisodiy rivojlanish salohiyati, xorijiy investitsiyalar, eksport
boshqgalar [16] darajasi, davlat byudjeti subsidiyalari, ijtimoiy o‘Ichov, ish haqi, xavfsizlik,
yashil maydonlar

1-jadvalda tasvirlangan adabiyotlar tahlillari natijasida
shuni aytishimiz mumkunki TLMlar joylashuv joyini
tanlashda qo‘llanailadigan usullar, tasiq giluvchi mezonlar
har bir mintaga yoki davlatning transport infratuzulmasi va
transport xizmatlariga bo‘lgan ehtiyojidan kelib chigib

0°zgarishi mumkun.

Tadgiqot ishi doirasida amalga oshirilgan adabiyotlar

qaror qabul qilishga ta’sir ko‘rsatuvchi mezonlar tadqiqot
ishining amalga oshirilish darajasiga garab son jihatdan
turlicha bo‘lishi mumkun ekan. Quyida 2-jadvalda TLMlar
uchun joy tanlashda qaror qabul qilshga ta’sir qiluvchi
mezonlar tahlil qilingan adabiyotlar bo‘yicha umumiy

ko‘rinishda son jihatdan tasvirlangan va ular 5 ta asosiy

guruhga ajratilgan.

tahlilidan ko‘rish mumkunki TLMlIar joylashuvini tanlashda

2-jadval

Adabiyotlarda foydalanilgan baholash mezonlari va ularning foydalanilganlik chastotasi

Joylashuv Mezonlarning Mezonlarning
adabiyotlarda adabiyotlarda
takrorlanish takrorlanish
darajasi darajasi

Hovoning ifloslanishi 3

Temir yo‘lga yaqinlik 11 Yashil hudud

Avtomagistralga yo‘liga yaqinlik 12 Yuk tashish hajmi/igtisodiy aks /

ettirish
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Aeroportga yaginlik 10 Makro igtisodiy ko‘rsatgich 4
Suv po‘rtiga yaqinlik 7 Avtomabil transportida yuk tashish 3
hajmi
Yer maydoni 5 Temir to‘l transportida yuk tashish 3
hajmi
Kengaytirish imkoniyati 4 Transport va logistika jozibadorligi 4
Igtisodiy hududlarga yaginlik 8 Transport infratuzulmasi 5
Qurilish uchun yaroglilik 3 Xalgaro sovdo hajmi 2
Geografik, tuproq xolati 2 Sovdo markazlari soni 1
Shahar markaziga yaqinlik 8 Rivojlanish darajasi 2
Joylashuv hududi 2 Igtisodiy tasir 4
Joy infratuzulmasi 4 Tashqi investitsiya 1
Ichki suv yo‘llariga yaqinlik 1 Investitsiya darajasi 3
Ishlab chigarish karxonalariga 5 Biznes muhiti 3
yaginlik
Bozorga yaginlik 3 Ragobat darajasi 2
Istemolchilarga yaqginlik 2 ijtimoiy omillar
Xarajat Xafsizlik va go‘riglash 3
Yer narxi 4 Aholi soni 3
Tashish xarajatlari 3 ljtimoiy foyda 2
Atrof-muhit Yerga egalik shakli 1
Tabiy boyliklar 2 Ishchilar malakasi 2
Ekologik tasir 6 Qonun ustuvotligi va hokimyat 4
organlarining ro‘li
Ekologik xafsizlik 3 ljtimoiy bargarorlik 1

Yugorida 2-jadvalda tasvirlangan mezanlar asosida
TLMlari uchun joy tanlash muammosini yechisga KMQQQ
usullaridan foydalanish eng samarali usullardan bir
deyishimiz mumkun. Chunki KMQQQ usullari ko‘plab
sohalarda garor gabul gilish muammolarini hal gilishda,
mugobillarni ma’lum mezonlar bo‘yicha tartiblash va eng
yaxshi muqobilni tanlashda qo‘llaniladi [17].

KMQQQ usullari ichida joy tanlash masalasini
yechishda eng ko‘p qo‘llaniladigan usulardan bir AHP
(Analytic Hierarchy Process) usulidir. AHP usuli 1977-yilda
Tomas L. Saati [18] tamonidan ko‘p mezonli muammolarni
hal qilish uchun ishlab chigilgan. U sifat va miqdoriy
o‘zgaruvchilarni tahlil qilish orqali muammolarni hal
qiladigan usul hisoblanadi. [19]. Ushbu usul ko‘p mezonli
muammolarni ierarxik tuzilishda modellashtiradi va
muammoni tashkil etuvchi asosiy maqgsadlar, mezonlar,
kichik mezonlar va alternativalarning munosabatlarini ochib
beradi [20]. AHP muammoni tashkil etuvchi mezonlar va
kichik mezonlarning muhimlik darajasini  hisoblab,
o‘lchamlarni qisqartirishni amalga oshiradi. U eng yaxshi
mezonni mumkin bo‘lgan natijalarga kiritish uchun
mezonlarni ahamiyati bo‘yicha tartiblash imkoniyatini
beradi.

AHP usulini qo‘llash bosqichlari quyidagilardan iborat:

1. Ierarxik tuzilmani o‘rnatish

2. Har bir mezon bo‘yicha muqobil va mezonlarni juftlik
bilan tagqoslash

3. Nisbiy ahamiyatli vaznlarni normalash va hisoblash

4. Konsistensiya koeffitsientini hisoblash

5. Mugobil uchun har bir mezonning ahamiyatlilik
vaznlarini hisoblash

6. Variantlarning vaznlarini aniglash

Adabiyotlarda TLMlari uchun joy tanlash muammosi
yechimini  topishda qo‘llaniladigan usullardan  biri
ELECTRE (Elimination and Choice Expressing Reality)
usuli hisoblanadi va uni Benayoun, Roy va boshqgalar
tomonidan ishlab chigilgan. ELECTRE usulining asosi har
bir mezon bo‘yicha mugqobillarni juftlik bilan tagqoslash
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orgali "ustunlik munosabatlarini” o‘ratishdir. TLMlar
uchun joy tanlashda qaror gabul giliuvchilar ELECTRE
usuli orqali ko‘plab miqdoriy va sifat mezonlarini kiritishlari
mumkun, bu orqali u optimallashtirishga yo‘naltirilgan
matematik dasturlash usullari gatoriga kiradi. ELECTRE
usulidan foydalanishda birinchi amalga oshiriladigan ish har
bir mezon bo‘yicha muqobillarni juftlik bilan taqqoslashdir.
i mezon bo‘yicha taqqoslangan  muqobillarning
muvaffagiyat qiymatlari gi(4j) va  gi(Ak) sifatida
ko‘rsatilgan va ikkala muqobil o‘rtasidagi farq gi(4j)-
gi(Ak) sifatida ifodalanadi. Muqobil variyantlar o‘rtasida
farqni aniqlash uchun ma’lum chegara qiymati aniqlanadi va
ikkita muqobil uchun "befarglik, zaif afzallik, mutlaq
afzallik yoki taggoslanmaydi” degan xulosaga keladi.
TLMlari uchun joy tanlashda turli ta’sir qiluvchi
mezonlar mavjudligini hisobga olsak juftlik tagqoslash
munosabatlari  yoki  boshgacha aytganda, ustunlik
munosabatlari  majmuini  aniglash  juda muhumdir.
ELECTRE usuli mezonlar har xil ahamiyatga ega bo‘lgan
holatda ularning ahamiyat darajasini aniglash uchun
mezonlarga og‘irlik qiymatlarini berish imkoniyatiga ega.
ELECTRE wusuli ustunlik munosabatlari to‘plamini
aniglash natijasida mugobillarning bir-biridan ustunligini
isbotlash uchun muvofiglik indeksini hisoblab chigadi. Bu
TLM uchun joy tanlash muammosiga garatilgan yechimning
ishonchliligini taminlaydi. Bundan tashgari, ELECTRE
usuli yordamida kelishmovchilik indeksini va uning garama-
qarshi ko‘rsatkichini, ya’ni kelishmovchilikni keltirib
chiqaradigan indeksni hisoblab chigish mumkun. Shuning
uchun, ELECTRE usuli yordamida TLM uchun tanlangan
mugobil joyni ustunlik munosabatlari asosida turli xil
variantlar orasidan ajratib olish mumkun. ELECTRE usuli
aynigsa, mezonlari kam, ammo muqobillari ko‘p bo‘lgan
garor gabul gilish muammolari uchun yaxshi natijalar beradi
[21]. Bundan kelib chiqib aytishimiz mumkunki, ELECTRE
usulini TLM uchun joy tanlashda bir nechta muqobil joylar
ichidan joy tanlash muammosiga ta’sir giluvchi mezonlar
kam bo‘lgan holatda qo‘llash ko‘p samara berar ekan.
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ELECTRE usuli oilaniga kiruvchi ELECTRE I, 11, HI, 1V,
IS, TRI wusullari mavjud. Ular qaror qabul qilish
muammolariga qaratilgan turli yondashuvlar va qo‘llanilish
sohalariga ko‘ra ELECTRE usulining takomillashtirilgan
yoki moslashtirilgan usullaridir. Bir-biridan kichik farglar
bilan farq giladigan ushbu usullar yordamida garor gabul
qiluvchi muqobil variantlarning ko‘plab miqdoriy va sifat
mezonlarini kiritish orgali muammoga garatilgan muvofiq
mezonlarning ahamiyatini aniglashi va tegishli mugobil
variantlar ichidan eng mugobilini tanlash imkoniyatiga ega
bo‘ladi [22]. Joy tanlash masalalariga qaratilgan tadqiqot
ishlarida ELECTRE, ELECTRE I, ELECTRE Il va
ELECTRE IV usullari eng ko‘p qo‘llaniladi. ELECTRE
usulidan foydalanishda 3-jadvalda berilgani kabi ko‘p
mezonli garor jadvali tuziladi.

3-jadval
ELECTRE usulida Ko‘p mezonli qarorlar jadvali
Mugobillar
c1 c2 .. lc
ai g1(a) | gxa) | - | gu(a)
az 91(ay) | 95(ay) | ... | ga(ay)
a, 91(ay) | gaay) | - | gulay)

Bu yerda a mugqobil joyni va ¢ ularga mos mezonlarni
belgilaydi.

Shuningdek TLM wuchuj joy tanlash muammosini
yechishda go‘llash mumkun bo‘lgan KMQQQ usullardan
biri PROMETHEE (Preference Ranking Organization
Method for Encrichment Evaluations) 1982 yilda Kvebekda
(Kanada) bo‘lib o‘tgan konferentsiyada J. P. Brans
tomonidan taqdim etilgan KMQQQ ustuvorlik usulidir.
PROMETHEE usulining magsadi amalga oshirish
jarayonida  tadqiqotlarda  qo‘llaniladigan  ustuvorlik
usullarining giyinchiliklarini kamaytirishdir. Bu usul boshga
ko‘p mezonli qaror qabul qgilish usullariga nisbatan soddaroq
tuzulgan susul hisoblanadi. Ko‘plab qaror qabul qilish
usullari murakkab tuzilishga ega bo‘lib, ulardan foydalanish
jarayonida tadgiqotchilarda turli  tushunmovchiliklar
vujudga kelishi mumkun. PROMETHEE usulining soda
tuzilishga ega ekanligi uning boshga garor gabul gilish
usullaridan ajratib turuvchi jihatidir.

PROMETHEE usuli 7 bosgichdan iborat [23] va bular:

. ma’lumotlar matritsasini yaratish

. mezonlarga ustunlik funksiyalarini aniglash

. umumiy afzallik funksiyalarini aniglash

. afzallik indekslarini aniglash

. mugobil variantlar uchun ijobiy (PH+) va salbiy

(P-) afzalliklarni aniglash

. PROMETHEE I bilan alternativlar uchun gisman

ustuvorliklarni aniglash

. PROMETHEE Il bilan mugqobillar uchun aniq

ustuvorliklarni aniglash

PROMETHEE usuli mugobillarni eng yaxshidan eng
yomonigacha tartiblash uchun ishlatiladi. U odatda garor
gabul qilish jarayonida har bir mezonning ahamiyatini
baholash uchun ishlatiladi. PROMETHEE usulini TLMlari
uchun joy tanlashda qaror qabul qilish uchun qo‘llash
joylashuv o‘rnini tanlashga tasir giluvchi mezonlarning afzal
ko‘rish darajalarini tushunish, muqobil bir hil variantlarni
aniqlash, ma’lum mezonlar bo‘yicha muqobillar orasidan
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eng ko‘p mos keluvchi mugobillarni aniglash va
mugobillarni orasidagi farglarni aniglash mumkin.

Ob’ektlarni  joylashtirish ~ masalalarini  yechishda
foydalaniladigan usullardan biri TOPSIS (Technique for
Order of Preference by Similarity to Ideal Solution) usulidir.
TOPSIS usuli 1981-yilda Xvang va Yoon tomonidan ishlab
chigilgan [24]. TOPSIS ko‘p mezonli qaror qabul qilish
usuli bo‘lib, u n ta muqobil va m mezondan iborat qaror
muammosiga sifatli  tarjima gilinmasdan bevosita
ma’lumotlarga qo‘llanilishi mumkin. Kichik miqdordagi
kirish parametrlari bilan oson tushunarli natijalarni
ta’minlovchi TOPSIS wusulida tanlangan mugqobil ideal
yechimga eng yaqin bo‘lishi kutiladi, ideal yechim
bo‘lmagan alternativdan esa eng uzoqda bo‘lishi kutiladi
[25]. TOPSIS usulida quyidagi yechim bosgichlarini
bajarish mumkin.

. muammoning magsadlari va baholash mezonlari

aniglash

. garor matritsasini yaratish (A)

. standart garor matritsasini (R) yaratish

. Og‘irlangan normalangan qaror matritsasi (V)
yaratish.

. ijobiy ideal (A+) va salbiy ideal (A-) yechimlarni
yaratish

. ajratish choralarini hisoblash

. ideal yechimga nisbatan yaginlikni hisoblash

TLMlari uchun joylashuv joyini aniglashga garatilgan
tadgiqot ishlarini olib borishda VIKOR usulidan ham
foydalaniladi. Ushbu usul ko‘p mezonli kompleks tizimlarni
optimallashtirish uchun Yu va Zeleniy tamonidan ishlab
chigilgan. VIKOR usul 2004 yilda Opricovic va Tzeng
tomonidan turli o‘lchov birliklari bilan olingan ma’lumotlar
guruhlarida qo‘llanilishi mumkin bo‘lgan ko‘p mezonli
garor gabul gilish usuli sifatida takomillashtirilgan. VIKOR
usuli garama-garshi mezonlar bilan qaror gabul gilish
muammosiga umumiy yechim taklif giladi va idealga eng
yagin muqobil yechimni ko‘rsatadi. TLMlari uchun joy
tanlash muammosini yechishda qaror qabul qilishda ta’sir
etuvchi mezonlar mavjudligi sababli ushbu jarayonda
VIKOR usulidan foydalanish kerakli yechimni topishda
yaxshi ish beruvchi usul xisoblanadi [26]. VIKOR usulida
boshga QMQQQ usullaridan fargli ravishda mezon
og‘irliklari teng deb hisoblanadi va turli usullardan olingan
qiymat og‘irliklari ham hisoblashn dasturi bosqichlariga
kiritilishi mumkin. VIKOR usulidan foydalanish quyidagi
bosgichlarni oz ichiga oladi:

. eng yaxshi va eng yomon mezonlarni aniglash

. aniglangan mezonlarni muvofiglashtirish jarayoni

(garor matritsasini tuzish)

. muvofiqlashtirilgan matritsani og‘irligini o‘lchash
. giymat mezonlarini hisoblash
. mezon og‘irliklarini hisoblash

. variantlarni saralash va shartlarni tekshirish
Mugobil variyant quyidagi ikkita shartga tekshiriladi:
1-shart. Qabul gilinadigan afzallik
2-shart. Qabul gilinadigan bargarorlik sharti [27].

Ushbu shartlarga javob bergan mugobil yechim
muammonini eng yaxshi yechimi sifatida olinadi. TLMIari
joylashuvini tanlash muammosini yechishda yugorida sanab
o‘tilgan KMQQQ wusullardan birgalikda faydalanish
mumkun.
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4. Muhokama

KMQQQ usullar asosan biron bir sohada tegishli
muammo yechimi bo‘yicha qaraor qabul qilishda samarali
yechimga ega bo‘lishni ta’minlaydi. KMQQQ usullarini
TLMlarining joylashuvi muammosida qo‘llanilishi, baholash
jarayoni uchun to‘g‘ri qaror mezonlarini tanlashda juda
muhum bo‘lib, u yechimga ijobiy ta’sir ko‘rsatadi.
TLMlarining joylashuvini tanlash muammosini KMQQQ

usullaridan foydalangan holda turli nuqtai nazardan o‘rganib
chigish va muammoni baholash uchun turli mezonlarni
shakillantirish mumkun. Yugqorida yoritib o‘tilgan qaror
gabul qilish usullarini TLMlari joylashuvini tanlashda
to‘loqonli yechiga erishish vositasi sifatida talqin etib
bo‘lmaydi. KMQQQ usullarining TLMlari joylashuvini
tanlashda 3-rasmda tasvirlangan tartibda amalga oshirish
mumkun.

TLM uchun joylashuv joyini aniglash

K 7

Joylashuv muammosini to‘liq o‘rganish

N\

Model ishlab chigish

Mezonlarni belgilash

<“—»| Mugobil varyantlarni belgilash

Mezonlarga ko‘ra baholash

<+» KMQQQ usulini tanlash

Og’irlik va mezon darajasini belgilash

v

Jamlash

v

Noanialik tahlili

v

]

TLM joylashuv joyi uchun garor gabul gilish

3-rasm. KMQQQ usullarini TLM uchun joylashuv joyini tanlashda qo‘llash

TLMlari uchun joylashuv mauammosini yechishga
garatilgan ilmiy izlanishlar natijalari va tadgigotchi olimlar
tamonidan yaratilgan usullar tahlili shuni ko‘rsatadiki,
bugungi kunda TLMlari uchun joylashuv muammosini
yechish uchun butun dunyoda bir xilda to‘liq yechimga
erishish imkonini beruvchi mukammal usul mavjud emas.
Mavjud usullar qaysidir jihatlari bo‘yicha muammoni
yechimini topishda malum bir og‘ish chegaralariga ega.
Bundan kelib chigadigan aytishimiz mumkunki bugungi
kunda TLMlarini joylashtirish joyini tanlashga garatilgan
ilmiy tadgiqot ishlarini olib borish va joy tanlash
muammosini yechishda qo‘llaniladigan mavjud usullarni
takonillashtirishga yetarilcha talab mavjud. Biz yuqorida
tahlil gilgan va bayon etgan KMQQQ usullarini yakka
tartibda emas, balki o‘zaro hamjihatlikda qo‘llash yuqoriroq
samaraga erishishni taminlaydi. AHP, ELECTRE, TOPSIS
usullarini birgalikda qo‘llashning yuqori samaradorligi biz
tahlil gilgan adabiyotlarda erishilgan natijalarda yaqgol
namoyon bo‘lgan.

5. Xulosa

Transport logistika markazlarini har tamonlama qulay
joyga joylashtirish ularning transport xizmatlarini ko‘rsatish
samaradorligini oshirishda muhum ahamiyat kasb etadi.
TLMlari joylashuv joyini tanlashga garatilgan ilmiy tadqigot
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ishlarini olib borish darajasini oshirish va ularda erishilgan
natijalarni sohaga jalb gilish yurtimizda transport xizmatlari
samaradorligini oshirishga xizmat qiladi. Ushbu ilmiy
maqola transport logistika markazlari geojoylashuvini
asoslashga qaratilgan PhD dissertatsiya ishi doirasida
tadqiqot ishi muammosini kengroq o‘rganish maqsadida
amalga oshirildi. Albatta, ushbu ilmiy magola mazmun
jihatidan to‘liq yakunlanmagan hisoblanadi va u tadqiqot
ishi uchun ilmiy yangiliklarni ishlab chigishda dasturiy amal
vazifasini bajaradi. Tadgiqot ishining ilmiy yangiliklari
ushbu mavzuga bag‘ishlangan navbatdagi ilmiy maqolalarda
bayon etiladi.
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Improving the quality of passenger transportation services

N.J. Suyarov®? E.X. Abdusamatovi®® U.l. Isokhanov®¢
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: In this research work, the main requirements for improving the quality of passenger transport services in
the city's public transport are highlighted. The purpose of transportation of passenger buses is to reduce
travel time, ensure regular bus service and meet the transportation needs of the population, taking into
account the possibility of guaranteeing travel opportunities. Planning, organizing, promoting, regulating
and ensuring quality control of passenger transportation, which covers the operation of all forms of
ownership of vehicles for the provision of quality passenger transportation services

passenger transport, transport services, passenger, transportation. public transport, service descriptions,
service provision.
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Annotatsiya: Ushbu tadqgiqot ishida shahar jamoat transportida yo‘lovchi tashish xizmatlari sifatini oshirishga
qo‘yiladigan asosiy talablari yoritilgan. Yo‘lovchi avtobuslarini tashishdan maqgsad yo‘l vaqtini
qisqartirish, avtobuslarning muntazam qatnovini ta’minlash va sayohat qilish imkoniyatlarini kafolatlash
imkoniyatini hisobga olgan holda aholining transportga bo‘lgan ehtiyojini qondirish. Sifatli yo‘lovchi
tashish xizmatlarini ko‘rsatish uchun barcha mulkchilik shaklidagi transport vositalarining ishlashini
gamrab oladigan yo‘lovchi tashishni rejalashtirish, tashkil etish, rag ‘batlantirish, tartibga solish va sifatini
nazorat qilishni ta’minlashdan iborat.

Kalit so‘zlar: yo‘lovchi tashish, transport xizmatlari, yo‘lovchi, tashish. jamoat transporti, xizmat ta’riflari, Xizmat

ko‘rsatish
1. Kirish transport faoliyatining eng muhim turlaridan biridir. Shahar
darajasida transport vositalarining tirbandligi,
Ijtimoiy tizimning muvaffaqiyatli o‘zgarishi, bozor yo‘lovchilarga xizmat ko‘rsatishning past sifati va atrof-
munosabatlarining ~ chuqurlashishi,  ko‘p  tarmoqli muhitga salbiy ta’sir ko‘rsatish muammosi mavjud.

igtisodiyotning shakllanishi va rivojlanishi mamlakatimiz
uchun muhim ahamiyatga ega bo‘lgan muammolardir.
Ularning qgarorida hal qiluvchi rol xizmat ko ‘rsatish sohasiga
tegishli bo‘lib, uning holati va samaradorligi mamlakatning
iqtisodiy va ijtimoiy taraqqiyot yo‘lida muvaffaqiyatli
rivojlanishiga  bog‘liq. Bu yo‘lovchilarni  transport
vositalarida tashish bo‘yicha xizmatlar ko‘rsatish sohasiga
to‘liq taalluglidir. Shuning uchun bozor iqtisodiyoti
sharoitida ularning samaradorligi va raqobatbardoshligini
oshirish uchun asos sifatida ushbu turdagi xizmatlarning
sifat menejmentini bargaror takomillashtirish tobora zarur va
amalda ahamiyatli bo‘lib bormoqda. Mamlakatimiz uchun
transportning ahamiyati juda katta, chunki bu mamlakatning
turli mintagalarini yagona davlatga birlashtirgan transportdir
[1].

Yo‘lovchi tashish jamiyat va uning fuqarolari hayotida
alohida ijtimoiy-igtisodiy ahamiyatga ega, shuningdek

https://orcid.org/0009-0005-5208-8395
b hitps:/orcid.org/0009-0007-1194-9085
¢ https://orcid.org/0009-0008-0058-9560
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Mintaqaviy darajada yo‘l transporti aloqalari va transport
vositalarining eskirishi bilan bog‘liq muammolar qo‘shiladi
[2]. Yo‘lovchi tashish har xil transport turlari (temir yo‘l,
avtomobil, dengiz, ichki suv va havo) bilan amalga
oshiriladi, ular narx, tezlik, muntazamlik va qulaylik
jihatidan teng emas. Yo‘lovchi aylanmasi bo‘yicha birinchi
o‘rinni avtomobil transporti egallaydi, uning ulushi 46,8% ni
tashkil qiladi, temir yo‘l transporti barcha transport turlari
yo‘lovchi aylanmasining 38,5% ni, havo transporti esa
14,5% ni tashkil giladi.

2. Tadgigot metodikasi

Transport xizmatlari bozorida yo‘lovchi tashish
quyidagi turlarga bo‘linadi:
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1.Tashilgan yo‘lovchilar soni bo‘yicha shaharlararo
transport eng muhim hisoblanadi. Katta shaharlarda
shaharlararo tashish avtobuslar, trolleybuslar, tramvaylar,
shaxsiy avtomobillar va mikroavtobuslarda amalga
oshiriladi.

2. Shahar atrofi transporti shaharlararo transportdan
keyin mashhurlik bo‘yicha ikkinchi o‘rinda turadi. Ushbu
turdagi transport xizmatlari bozori temir yo‘l, avtobus va
shaxsiy transport vositalaridan iborat.

3. Mahalliy transport asosan temir yo‘l va avtobuslarda
amalga oshiriladi. Shaharlararo transport - asosan temir yo‘l
va havo transportida amalga oshiriladi, avtobus va suv
xizmatlarining kichik gismi.

Yo‘lovchilar  transport turini tanlashda asosiy
ustuvorliklar quyidagilardir:

Arzon narx, transport xavfsizligi va sayohat vaqti.
Ushbu turdagi transport yo‘lovchilari  tomonidan
shaharlararo va shahar atrofi poyezdlari ish sifatini baholash
natijasida ish sifatidan norozilik, shuningdek, yo‘lovchilarga
ko‘rsatilayotgan qo‘shimcha xizmatlardan xabardorligi
pastligi kuzatilmoqda[3-4].

Yo‘lovchilarga xizmat ko‘rsatish sifatini oshirish va
aholiga transport xizmatlari bozorida ragobat asosida
xarajatlarni kamaytirish magsadida barcha transport turlari
bo‘yicha yo‘lovchi tashish bozorida marketing tadqiqotlarini
o‘tkazish yo‘lovchilar kompleksini samarali boshqarishning
zarur shartidir, shu bilan birga, yo‘lovchi tashish sifatini
miqdoriy baholashni xarajatlarni baholash bilan birgalikda
amalga oshirish magsadga muvofigdir.

Aholini transport xizmatlari bilan ta’minlash muhim
ijtimoiy vazifa hisoblanadi. Chizigli tuzilmalar nuqtai
nazaridan sifatni yaxshilash uchun ularning ishlashini ularga
go'yiladigan talablarga muvofiq, shuningdek,
yo‘lovchilarning o‘z xohish-istaklarini inobatga olgan holda
optimallashtirish kerak, chunki ular bevosita foydalanuvchi
hisoblanadi. Oxirgi o‘n yillikda yo‘lovchi tashishning
barcha turlari bo‘yicha yo‘lovchi tashish hajmining
pasayishiga nisbatan salbiy tendentsiya kuzatildi, bu
aholining transport harakatchanligining umumiy pasayishi,
tariflarning oshishi, raqobatning kuchayishi bilan bog‘liq.
turli transport turlari o‘rtasida, shuningdek, yo‘lovchi
tashishga bo‘lgan talabning pasayishi [5].

Shunday qilib, zamonaviy sharoitda transport
infratuzilmasini mutanosib  rivojlantirish mintaga
iqtisodiyotini rivojlantirishning uzviy omili hisoblanadi. Oz
navbatida, aholiga transport xizmatlari ko‘rsatish sifatini
bargarorlashtirish va yaxshilash masalalarini hal gilish
(xususan, shahar atrofi va shaharlararo tashish sharoitida)
transport infratuzilmasining rivojlanish darajasi bilan
bog‘lig.

Yo‘lovchi tashish xizmatlari sifati tushunchasi va
mohiyati

Yo lovchi tashishning odamlar hayotidagi ahamiyati
mamlakatimizda aholi soni ortib borayotganligi, chekka
hududlarning markazdan sezilarli hududiy uzogligi, aholi
zichligi yuqoriligi bilan bog‘liq. O‘z transport vositalari har
doim ham odamlarning shahar ichida yoki butun mamlakat
bo‘ylab harakatlanishi bilan bog‘liq barcha muammolarni
bir qator sabablarga ko‘ra hal qila olmaydi: yoqilg‘i
narxining ko‘tarilishi, tamir talab yo‘llar, to‘xtash joyi
yo‘qligi va boshqalar, Shu bois jamoat transportida
yo‘lovchi tashish ulushi muttasil ortib bormogqda.

Yo‘lovchi avtobuslarini tashishdan magsad yo‘l vaqtini
qisqartirish, avtobuslarning muntazam qatnovini ta’minlash
va sayohat gilish imkoniyatlarini kafolatlash imkoniyatini
hisobga olgan holda aholining transportga bo‘lgan ehtiyojini
gondirishdan iborat.

https://t.me/tdtuilmiynashrlar

Yo‘lovchi tashish qo‘ydagi asosiy vazifalarni o‘z ichiga
oladi:

- qatnovchi  avtobuslarning  jadval  bo‘yicha
harakatlanishi, yo‘lovchi tashish xavfsizligi;

- harakatlanuvchi tarkibdan samarali foydalanish, ya‘ni.
rejani amalga oshirish, haydovchilar ishini ogilona tashkil
etish.

Bu vazifalarni amalda bajarish uchun korxona
yo‘lovchilar  ogimi  to‘g‘risida ma’lumot  olish,
avtobuslarning maqbul yo‘nalish sxemalarini tanlash,
sig‘imi bo‘yicha avtobuslarni tanlash, avtobus tezligini
tartibga solish, yo‘nalishli avtobuslar jadvalini tuzish,
avtobuslarni  liniyaga chigarishni tashkil etish kabi
masalalarni hal qiladi, harakat xavfsizligini ta’minlash va
yo‘lovchilarga xizmat ko‘rsatish va boshqalar. Tashishni
tashkil etishning barcha vazifalari transport turlari bo‘yicha
alohida hal gilinadi. Yo‘lovchi avtobuslarini tashish xizmat
turlari bo‘yicha tasniflanadi: shahar, shahar atrofi, mahalliy,
shaharlararo va xalqaro.

Shahar transportining 0‘ziga xos xususiyati uning kuchli
yo‘lovchi ogimlari va zich yo‘nalishlar tarmog‘idir. Shahar
transporti qulay sharoitlari, avtobuslar orasidagi vaqt
oralig'ining qisqaligi, yo‘lovchilar uchun qisqa masofalar,
yo‘lovchilarni chiqarish va tushirish uchun tez-tez to‘xtab
turishi, past tezlik bilan tavsiflanadi. Shahar atrofi transporti
- bu aholi punkti chegaralaridan tashgarida 50 km dan 100
km gacha bo‘lgan masofada yo‘lovchilarni tashish. Ular
shahar transportidan kamroq yo‘lovchilar soni, yo‘lovchilar
oqimining mavsum bo‘yicha notekisligi (yo‘lovchilar
sonining keskin o‘sishi bahor-yoz davrida sodir bo‘ladi),
yo‘lovchilar uchun uzoqroq sayohat masofalari va shunga
mos ravishda kamroq to‘xtashlar bilan farqlanadi. [6].

Shaharlararo tashish shahar chegaralaridan 50 km dan
ortig masofada tashkil etilgan, marshrut uzunligi 1000 km
gacha yetishi mumkin, yo‘l sharoitlari odatda yaxshi. Bu
xususiyatlar avtobuslarga qo'yiladigan talablarni belgilaydi.
Qo1 yukini saglash joylari, hojatxonalar va bufetlar bilan
jihozlangan qulay tezyurar avtobuslardan foydalaniladi.

Xalqgaro tashish - bu ikki yoki undan ortiq davlatning
davlat chegaralari kesib o'tiladigan transport. Shaharlararo
avtomobillarda tashish uchun quyidagi toifadagi transport
vositalaridan foydalanish mumkin (Vazirlar Mahkamasining
2003-yil 4-noyabrdagi 482-son garoriga) asosan:

- M1 (yo‘lovchilar soni 8 dan kam bo‘lgan transport
vositalari, ya’ni yo‘lovchi taksilari);

- M2 (yo‘lovchilar sig'imi 8 dan ortiq bo‘lgan va og‘irligi
5 tonnadan ortiq bo‘lmagan transport vositalari -
mikroavtobuslar);

- M3 (yo‘lovchilar sigimi 8 dan ortiq va og‘irligi 5
tonnadan ortiq bo‘lgan transport vositalari - avtobuslar).

Avtotransport vositasini tanlashda e'tiborga olinadigan
avtobuslarning asosiy xususiyatlari:

- sig‘im;

- maksimal tezlik;

- ichki qulaylik;

- avtomobilning mamlakat bo‘ylab o‘tish qobiliyati;

- yoqilg*‘i samaradorligi.

Ko‘rib chiqilgan barcha xususiyatlar ro‘yxatdan o‘tgan
transport narxiga ta’sir qiladi. Muntazam tashish narxi
transport kompaniyasining tariflariga bog‘liq [7].

Sifat ko‘p jihatdan davlat nufuzini belgilaydi, har bir
inson va umuman jamiyat ehtiyojlarini gondirish uchun asos
bo‘lib xizmat qiladi va raqobatbardoshlikning eng muhim
tarkibiy gismidir. Fagatgina uning asosida korxona ragobat
muhitida omon qolishi va kerakli foyda olishi
shuning uchun bozor sharoitida sifatni y
ta’minlash bo‘yicha faoliyat ustuvor bo‘lishi j

March, 2024
Research, Innovation, Results




Journal of Transport

ISSN: 2181-2438

Volume:1|Issue:2|2024

ko‘rinadi. Xizmat deganda, mehnat munosabatlari asosida
amalga oshiriladigan faoliyat bundan mustasno, boshga
shaxslarning ehtiyojlarini qgondirishga qaratilgan faoliyat
tushuniladi [8, 9].

Xizmatlarni belgilashdagi bunday farglarga garamay,
barcha xizmatlarga xos bo‘lgan bir qator xususiyatlar
mavjud. Xizmatlarning  xarakteristikalari ~ 1-jadvalda
keltirilgan.

1-jadval

Xizmat

. P . .
@’rifi Xizmat ko‘rsatish xususiyatlari

Xizmatni ko‘rish, tatib ko'rish, teginish
yoki eshitish mumkin ~ emas.
Xizmatning | Yo‘lovchilar o‘zlari ko‘rgan joy,
nomoddiyligi | xodimlar, narx, jihozlar va xizmat
ko‘rsatish  vositalariga qarab sifat
hagida o‘z xulosalarini chiqaradilar.
Xizmat shaxs yoki mashina tomonidan
tagdim  etilishidan qat’i  nazar,
xizmatlarni  manbalaridan  ajratib
bo‘lmaydi. Xizmatlarning ajralmasligi -
bu boshga iste'molchilar tomonidan
ularni ko‘rsatish jarayonida mavjudligi
va ma’lum bir ishtiroki.

Xizmatning
ajralmasligi

Xizmatni sotib olishdan oldin uning anig xususiyatlari

yo‘qligi sababli, sotib olishda noaniqlik darajasi oshadi. Uni
kamaytirish uchun xaridorlar xizmat sifatining “signallari”
ni izlaydilar. Shuning uchun xizmat ko‘rsatuvchi ishlab
chigaruvchining  magsadi  xizmatlarning  anigligini
oshirishdir.
Xizmat ishlab chigarishda har doim xaridor mavjud
bo‘lganligi sababli, etkazib beruvchi va xaridor o‘rtasidagi
o‘zaro ta’sir xizmatlar marketingining alohida jihati
hisoblanadi. Yakuniy mahsulot-xizmat sifati etkazib
beruvchiga ham, xaridorga ham bog‘liq.

3. Xulosa

Bozor iqgtisodiyoti sharoitida sifat masalasi hal qgiluvchi
rol o‘ynaydi. Yo‘lovchilarga yuqori sifatli transport
xizmatlarini ta’'minlash zarurati to‘g‘ridan-to‘g‘ri Vazirlar
Mahkamasining avtomobil transporti  Nizomi bilan
belgilanadi, u xalq xo'jaligi va aholining avtomobil
transportiga bo‘lgan ehtiyojlarini to‘liq qondirish yo‘lovchi
avtotransport korxonalarining asosiy vazifasi sifatida
belgilab qo‘yilgan. Yo‘lovchilarni tashish xavfsizlik, zarur
qulayliklar va yo‘lovchilarga xizmat ko‘rsatishning yugqori
darajasi bilan amalga oshirilishi kerak.

Sifatli yo‘lovchi tashish xizmatlarini ko‘rsatish uchun
barcha mulkchilik shaklidagi transport vositalarining
ishlashini qamrab oladigan yo‘lovchi tashishni rejalashtirish,
tashkil etish, rag‘batlantirish, tartibga solish va sifatini
nazorat qilishni ta’minlash kerak.

Yo‘lovchi tashish xizmatlarining (YTK) tegishli sifatini
ta’minlash har bir yo‘lovchi avtotransport tashuvchisining
asosiy vazifasi hisoblanadi. Iste’molchilarga tegishli sifatli
xizmatlarni taqdim etish majburiyati Mamlakat Fugarolik
Kodeksi, ”Iste’molchilarning huquqlarini himoya qilish
to‘g‘risida”, Vazirlar Mahkamasining “Mahsulotlar va
xizmatlarni sertifikatlash to‘g‘risida” gi qonunlari bilan
belgilanadi. [10].
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Yo‘lovchilarga xizmat ko‘rsatish sifati ko‘rsatkichlariga
qo‘yiladigan umumiy talablar:

»  yo‘lovchilar va jamiyatning real manfaatlarini aks
ettirish; o‘lchanganligi;

»  transportni tashkil etish holati va darajasiga
bog'ligligi (sezuvchanlik);

» individual ko'rsatkichlarning bir-biridan
mustaqilligi (aks holda ular orasida ortigchalari ham bor).

Magqola loyihasi so‘rovnoma asosida yo‘lovchi
tashuvchi avto korxna xizmatlari sifatini baholadi. So‘rov
natijalari avtovokzalda umuman ko‘rsatilayotgan xizmatlar
sifati haqida tasavvur beradi. 16 foizi xizmat ko‘rsatish
sifatini a’lo, 42 foizi xizmat sifatini yaxshi deb baholagan,
yo‘lovchilarning 24 foizi ko‘rsatilayotgan xizmatlar sifatiga
gonigarli baho bergan, 18 foizi hech ganday baho bermagan.
Umuman olganda, Krasnoyarsk avtovokzalida
ko‘rsatilayotgan xizmatlar sifati yo'lovchilar talabiga javob
beradi, deb aytishimiz mumkin.

Yo‘lovchilarga xizmat ko‘rsatish sifatini oshirish
magsadida avtovokzal binosini nogironligi bo‘lgan
shaxslarning haraklanishi uchun qulaylikni  oshirish
magsadida vositalari (panduslar) bilan jihozlash kabi chora-
tadbirlar ishlab chiqilib, nogironligi bo‘lgan shaxslar uchun
joylar belgilab qo‘yildi.

Sifatni ta’minlash faqatgina xizmatlarni ko‘rsatish
tarifida (yo‘lovchilarga xizmat ko‘rsatish tarifi) chizigli
inshootlarning bargaror ishlashi uchun zarur xarajatlarni
to‘g‘ri hisobga olgan holda xizmat ko‘rsatish sifatini
oshirish mumkin.

Magqola yo‘lovchilarga xizmat ko‘rsatish faoliyatining
amalga oshirilishi xizmatlar sifatining integratsiyalashgan
darajasini 0,09 ga oshirish ehtimoli aniglandi oshirdi.
Avtovokzal binosida yo‘lovchilarga xizmat ko‘rsatish
bosqichida vaqt ko‘rsatkichi 0,027 ga, qulaylik ko‘rsatkichi
ham 0,024 ga oshgani yo‘lovchilarga xizmat ko‘rsatish
sifatini oshirishga garatilgan chora-tadbirlar
samaradorligidan dalolat beradi.
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The method of selecting the spreading disc of combined road machines (MAN

Abstract:

Keywords:

CLA 18.280 4x2 BB CS45) by calculating the parameters

S.K. Turdibekov!®? Sh.X. Shermatovl®® . E.X. Abdusamatovi®¢

Tashkent state transport university, Tashkent, Uzbekistan

In this article, in order to increase efficiency and ensure traffic safety when it is widely used to eliminate
slippage on the road surface in the winter season, the size of the wheel radius of the special road machine
(MAN CLA 18.280 4x2 BB CS45), the height of the wheel installation, the rotation speed and how far
the spray has been studied. Technological material spreaders are equipment that is permanently installed
on car chassis or trailers or can be quickly separated, spreader disk, the forces acting on the particle of
technological material (salt-sand) during the rotation of the spreader disk are considered.

road, disc radius, disc height, distance, rotational speed, spread and sprinkle, angular velocity, sowing
width.

Kombinatsiyalangan yo‘l mashinalarining (MAN CLA 18.280 4x2 BB CS45)

Annotatsiya

Keywords:

yoyib sepish diski parametrlarni hisoblab tanlash usuli

Turdibekov S.K.1®a Shermatov Sh.X.1®b Abdusamatov E.X.1&¢

Toshkent davlat transport universiteti, Toshkent, O‘zbekiston

Ushbu maqolada qish mavsumida yo‘l qoplamasida sirpanchiqlikni bartaraf etishda keng
foydalanilayotganda samaradorlikni oshirish hamda harakat xavfsizligini ta’minlash uchun maxsus yo‘l
mashinasi (MAN CLA 18.280 4x2 BB CS45) inchi disk radiusi o‘lchamining, disk o‘rnatilish balandligi,
aylanish tezligi va qancha masofaga sepish o‘rganib chiqilgan. Texnologik material yoyib sepish
moslamalari avtomobil shassilari yoki tirkamalariga doimiy ravishda o‘rnatiladigan yoki tez ajraladigan
uskunalar, yoyib sepish diski, yoyib sepish diskining aylanishida texnologik material (tuz-qum)
zarrachasiga ta’sir qiluvchi kuchlar ko‘rib chiqilgan.

yo‘l, disk radiusi, disk balandligi, masofa, aylanma tezlik, yoyib sepish, burchak tezligi, sepish kengligi.

1. Kirish

Shaharlar, ularning hududlari va aholisining o‘sishi
transport  oqimlari  ko‘payishi va  tarmogqlariining
takomillashtirilishiga olib keladi. Shu sababli, zamonaviy
yirik shaharning hayotiy faoliyati ko‘p jihatdan turli
mavsumiy davrlarda transport aloqasini na’minlashda yo‘l
goplamasining sifati va holatiga bog‘liq bo‘ladi.

Yo‘llarni saqlash va tozalov-qarov ishlari bo‘yicha
asosiy va eng ko‘p mehnat talab qiladigan ishlar qish
mavsumida qor o‘z xususiyatini qisqa vaqt ichida
o‘zgartirishi bilan bog‘liq bo‘lib, sirpanchiq yoki
yaxmalakka aylanishi, bu transport vositalari va
piyodalarning harakatiga xavf tug‘diradi.

Barcha mamlakatlarda yo‘l xizmatlari qor va muzlamani
yo‘l qatnov qismidan bartaraf qilish uchun texnologik
materiallardan  (qum-tuz  aralashmasi)  foydalanadi.
Texnologik materiallardan foydalanish nisbatan qisqa vaqt
ichida yo‘l qoplamasidan muz va qorni bartaraf etish hamda

all”” https://orcid.org/0009-0001-6098-5775
b0 https://orcid.ore/0009-0007-8165-0097
¢ https://orcid.org/0009-0007-1194-9085
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tezlikni kamaytirish, baxtsiz hodisalardan hamda iqtisodiy
jihatdan yo‘qotishlarni kamaytirish imkonini beradi.

2. Tadgigot metodikasi

Texnologik  materiallarni  sepish  uchun  maxsus
mashinalar qo‘llaniladi: texnologik material yoyib sepish
moslamalari avtomobil shassilari yoki tirkamalariga doimiy
ravishda o‘rnatiladigan yoki tez ajraladigan uskunalariga
ega. Texnologik materiallarning samarali tagsimlanib
sepilishini amalga oshiruvchi o‘rganlarning parametrlari va
ish rejimlarini to‘g‘ri tanlashga bog‘liq bo‘lib, bu juda
dolzarb vazifadir.

Qish mavsumida yo‘l qoplamasida sirpanchiglikni
bartaraf etishda keng foydalanilayotganda samaradorlikni
oshirish hamda harakat xavfsizligini ta’minlash uchun K<YM
yoki MYM (MAN CLA 18.280 4x2 BB CS45) ihchi
o‘rganlarining ya'ni disk radiusi o‘lchamining, disk
o‘rnatilish balandligi, aylanish tezligi va gancha masofaga
sepish ko‘satkichlarining o‘zaro bog‘liglilk qonuniyatini
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bilish kerak, ushbu masalani echish bo‘yicha diskni
o‘natilishi sepish kengligiga bog‘ligligini o‘rganish
hisoblash va talriba tayqgiqotlari olib borildi. Turli xil etkazib
berish usullari bilan material vertikal o‘qda gorizontal
aylanadigan metalldan yasalgan yoyib sepadigan diskka
tushadi. Diskning yuqori ishchi yuzasida radial qovurg‘alar
payvandlanadi (1-rasm). [9-15]

1-rasm Yoyib sepish diski

Texnologik materiallar ma’lum bir burchak tezligida
aylanayotgan yoyib sepish diskning markazidan markazdan
gochma kuch ta’sirida disk yuzasida qarshilikni engib,
qovurg‘alar bo‘ylab tashqi chetiga o‘tadi va ma'lum
masofaga etib borib gatnov gism yuzasiga tushadi. Turli xil
mashinalarda diskning diametrlari 0,60 dan 0,70 metrgacha,
aylanish tezligi esa 200 dan 600 ayl/min gacha o‘zgarishi
mumkin.

Materiallarni yo‘l yuzasi bo‘ylab yoyib sepish uchun
ham yakka disk, hamda juft disklardan foydalaniladi (2-
rasm).

2-rasm Yakka va juft yoyib sepish disklari

Bir xil gorizontal tekislikda joylashgan juft yoyib sepish
disklari bir sepib o‘tganda jyo‘l yuzasida materiallarning
sepilish maydoni hamda migdorini oshirishga imkon beradi.

Parametrlarni hisoblasn uchun biz quyidagi giymatlarni
qabul gilamiz: qiymatlar bo‘yicha parametrlarni minimaldan
maksimalgacha tanlash:

- disk diametri @, 0,5 dan 0,7 metrgacha yoki radius ro
0,25 dan 0,35 metrgacha;

- disk tezligi 200 dan 400 ayl/min gacha, yoki diskning
burchak tezligi (1o 20,94 dan 41,86 1/sek gacha;

- yo’l gqoplamasidan diskning balandligi Ho 0,2 dan 0,6
metrgacha;

- mashinaning tezligi Va5 dan 15 km/s gacha yoki 1,38
dan 4,16 m/sek gacha.

Asosiy hisob-kitoblarini boshlash uchun texnologik
materiallarni yoyib sepish diskining parametrlarini ko‘rib
chigamiz (2.1.3. rasm). [15 adabiyot]

https://t.me/tdtuilmiynashrlar

m(g+2am, di’ F

M

3-rasm Yoyib sepish diskining aylanishida
texnologik material(tuz-qum) zarrachasiga ta’sir
giluvchi kuchlar chizmasi.
Aylanadigan diskda joylashgan M materialning
zarrachasiga quyidagi kuchlar ta’sir giladi:
og ‘rlik kuchi mg;
markazdan gochma inertsiya kuchi m%x;

Koriolis inersiya kuchi me 2 %;
og ‘irlik kuchi ta’sirida disk yuzasida ishqalanish kuchi

Fmg

. . - d
va Koriolis inertsiya kuchi 2Fme > d—’:,

bu yerda m zarracha massasi kg-sek?/m;

X — ko‘rilayotgan nuqtadan disk markazigacha bo‘lgan
masofa m;

wy —diskning burchak tezligi 1/sek;

t—vagqt, sek;

g — erkin tushish tezlanishi, 9,81 m/sek?;

F - qumning ishgalanish koeffitsienti.

Zarrachaning og‘irligi boshqa kuchlarga nisbatan juda
kichik, shuning uchun odatda mg=0 sifatida gabul gilinadi.
[0]

M zarrachaning L uzoglikgacha uchib borish
diapazonini topish uchun zarrachaning V, disk radiusi
bo‘ylab nisbiy tezligini topish kerak.

V. =715(n — F)wy m/sek, (1)

bu yerda r; — yoyib sepish diskining radiusi;

wa— yoyib sepish diskining burchak tezligi 1/sek;

F — qumning metallga ishgalanish koeffitsienti 0,5;

n — kirish koeffitsienti n=v'1 + F2=1,2.

Aylanma tezlik V, ga teng

V, =rpwy m/sek, (2)

Disk chetidagi nugtaning to‘liq tezligi Vy ,

5

2
mw, “x

Vy = h/rz + V2 m/sek, (3)

M zarracha diskdan chigib, havoda vertikal tekislikda
harakatlana boshlagan paytdagi tezligi mashinaning
uzunlamasiga to‘g‘ri keladigan Vy va V,, tezliklarining
algebraik yig‘indisiga teng.

V =Vy+Vy m/sek, 4

bu yerda V;, - mashinaning tezligi m/sek. [15]

Vertikal tekislikda harakatlanayotgan zarrachaning
tezligi mashinaning uzunlamasiga to‘g‘ri kelganligi sababli,
sepish kengligini aniglash uchun mashinaning V,, giymatini
V,=0 deb hisoblaymiz.

M zarrachaning L uzoglikgacha uchib borish diapazoni

masofasini quyidagi formula yordamida topish mumkin
L=VTcosa m, (5
bu yerda zarrachaning uchish T vaqgti m/se
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M zarrachaning uchish vaqti T quyidagi formula

bo‘yicha topiladi,
gr? .
Hy =T—VTsma m, (6)

bu erda Hj - balandlik m.

a=0 bo‘lgani uchun formula quyidagi ko‘rinishga ega
bo‘ladi,

gr?
Ha 27 m, Ha =4-,9T2 m,(7)
endi, zarrachaning uchish vagtini T topamiz ,[22]

= % e (s
= |29 5 ®

Yoyib sepish disk parametrlarini tanlash uchun biz
qiymatlarni o‘zgarib kiritamiz va ularning sepish kengligiga
ta’sirini ko‘rib chiqamiz.

Birinchi holda, yoyib sepish diskining radiusi 7,
0’zgaruvchan, diskning H, = const balandligi va diskining
0‘zgarmas wa=const burchak tezligi 0’zgarmas bo’lganida
M zarrachaning L uchish diapazoni giymati ya’ni sepish
kengligiga bog‘ligligini ko‘rib chigamiz (4-rasm).

o

—

4-rasm. Yoyib sepish disk aylanish tezligi, diskining
T, radiusi va Hy disk balandligi M zarrachaning L
uchish masofasiga ta’siri.

Bunda, disk radiusi 75 o’zgaruvchan, disk balandligi
Hy = const va burchak tezligi giymati
o‘zgarmas wy=const bo‘lganida. (1-jadval).

1-jadval
Parametr nomi

Disk . . Diskning

Ne | radiusi ry Disk balandligi burchak tezligi
Ha m

m wy 1/sek
1 0,25
2 0,30 0,20 41,86
3 0,35

Ikkinchi holda, yoyib sepish diskining burchak tezligi
wy o’zgaruvchan, diskning H, = const balandligi va
diskining radiusi ry=const o’zgarmas bo’lganida M
zarrachaning L uchish diapazoni qiymati ya’ni sepish
kengligiga bog‘liqligini ko‘rib chigamiz. Bunda diskning
burchak tezligi wy o’zgaruvchan, disk radiusi r; = const
va disk balandligi Hy =const qiymati o‘zgarmas bo‘lganida.
(2-jadval).

Uchinchi holda, yoyib sepish diskining balandligi
bo‘lganida Hy o’zgaruvchan, diskining burchak tezligi wy =
const va sepish diskining radiusi ry=const o‘zgarmas
bo‘lganda M zarrachaning L uchish masofasi bo‘yicha
bog‘ligligi. Bunday holda, disk balandligi Hy 0’zgaruvchan,
diskning burchak tezligi wy = const va disk radiusi 7;
=const o‘zgarmas bo‘lganida. (3-jadval).

2-jadval
Parametrlar nomi
o L Disk Disk
Ne | Diskning burchak | i | palandligi
tezligi wy 1/sek
T'a m Ha m
1 20,94
2 31,40 0,25 0,6
3 41,86
June, 2024
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3-jadval
Parametrlar nomi
. . Diskning . A
Ne
Dlskgalmdllgl burchak tezligi Dlskr?glua
0 wy 1/sek "o
1 0,20
2 0,40 20,94 0,35
3 0,60
3. Xulosa

Sepish kengligi va zichligiga ta’sir qiluvchi texnologik
materiallarni yoyib sepish moslamasi(uzeli) parametrlarini
tanlash usuli amalga oshirildi. Shunday qilib, yo‘l yuzasiga
nisbatan sepish kengligiga quyidagilar ta’sir qiladi:
sepadigan diskning burchak tezligi; sepadigan diskning
diametri va sepadigan diskning yo‘l yuzasiga nisbatan
balandligi; sepishning yo‘l yuzasidagi zichligiga, esa oz
navbatida asosiy mashinaning tezligi, materiallarni etkazish
tezligi va diskning burchak tezligi ta’sir qiladi.

Yoyib  sepish  diskning  parametrlarini  tanlash
metodologiyasi ishlab chigilgan bo‘lib, u turli konstruktiv
parametrlarini o‘z ichiga oladi: disk diametri, disk
balandligi, diskning burchak tezligi. Yoyib sepish diskining
har bir parametrini o‘zgartirilganda, zarrachaning uchish
oralig‘iga ta’sir qiladigan ko‘rsatkichlar aniqlandi.

Shunday qilib, hisobga olingan parametrlardan birining
minimal giymatlari bilan zarrachaning uchish masofasi(1,5-
4,3 m) ya’ni sepish kengligi minimal 3 dan maksimal 8,6
metrgacha qiymatgacha bo‘lganligini yuqorida berilgan
grafiklardagi bog’ligliklarga asoslanib aytishimiz mumkin.
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Options for solving two-dimensional elastic bodies using the finite
element method

M.M. Rasulmuhamedov!®?, Sh.B. Shukurova 1®P
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: The finite element method is an effective numerical method used to solve various problems in
engineering, physics, mathematics and other fields, which allows to divide complex geometry into simple
elements and find approximate solutions to them

Keywords:

finite element, finite difference, method, principle, geometric field.

IKki o‘lchovli elastik jismlarni chekli elementlar usulida yechish imkoniyatlari

Rasulmuhamedov M.M.1®2 Shukurova Sh.B.2®P
Toshkent davlat transport universiteti, Toshkent, O*zbekiston

Chekli elementlar usuli - texnika, fizika, matematika va boshqa sohalardagi turli masalalarni yechishda

qo‘llaniladigan samarali ragamli usul bo‘lib, murakkab geometriyani oddiy elementlarga ajratish va

Annotatsiya:
ularga taxminiy yechimlarni topish imkonini beradi.
Keywords: chekli element, chekli ayirma, usul, tamoyil, geometrik soha.
1. Kirish

Chekli elementlar usuli murakkab muhandislik
muammolarini hal gilish uchun ragamli yondashuvdan
foydalanadi. Bu murakkab geometrik tuzilmalar va
materiallarni oddiyroq elementlarga bo‘lish orqali ularni
taxmin gilish imkonini beradi. Bu usul mexanika, issiglik
uzatish, elektromagnetizm va boshqalar kabi turli sohalarda
keng qo‘llaniladi. Biz chekli elementlar usulining asosiy
tamoyillari, uning afzalliklari va kamchiliklari, shuningdek,
uni qo‘llash misollarini ko‘rib chigamiz.

Chekli elementlar usuli (CHEU) turli xil matematik
modellashtirish va tahlil muammolarini hal gilish uchun
ishlatiladigan ragamli usuldir. U murakkab geometrik sohani
chekli elementlar deb ataladigan sodda kichik sohalarga
ajratishga asoslangan. Har bir chekli element matematik
modelni osongina aniqlash va analitik yoki ragamli yo‘l
bilan yechish mumkin bo‘lgan sohaning kichik qismini
ifodalaydi.

Chekli elementlar usuli mexanika, issiglik uzatish,
elektromagnetizm, suyuglik dinamikasi va boshqalar kabi
turli sohalarda keng qo‘llaniladi. Bu mexanik tuzilmalar,
elektr zanjirlari, issiglik jarayonlari va boshgalar kabi
murakkab tizimlarning xatti-harakatlarini modellashtirish va
tahlil gilish imkonini beradi.[1]

Chekli elementlar usulining asosiy g‘oyasi alohida
chekli elementlar bo‘yicha yechimlarni birlashtirish orqali
muammoning  yechimini  butun  soha  bo‘ylab
yaginlashtirishdir. Buning uchun har bir chekli element
garalayotgan element chegaralaridagi kerakli funksiya va
uning hosilalari giymatlarini bog‘laydigan tenglamalar
to‘plami bilan tavsiflanadi.
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2. Tadqgigot metodikasi

Sohani chekli elementlarga bo‘lish va har bir element
uchun tenglamalarni shakllantirishdan so‘ng, butun
tizimning harakatini  tavsiflovchi  tenglamalar tizimi
yig‘iladi. Tenglamalar tizimi keyinchalik muammoning
taxminiy yechimini olish uchun Gauss usuli yoki yugurish
(progonka) usuli kabi turli xil usullar yordamida sonli
yechiladi.

Chekli elementlar usuli murakkab geometrik shakllarni
modellashtirish, turli fizik hodisalarni hisobga olish,
yaginlashish funksiyalarini tanlashda moslashuvchanlik,
nochizigli shartli masalalarni yechish kabi bir qator
afzalliklarga ega. Birog, u yuqori hisoblash murakkabligi va
natijalarni tasdiqlash va moslashtirish zarurati kabi ba’zi
kamchiliklarga ega.

Chekli elementlar usulining (CHEU) ishlash prinsipi
murakkab geometrik sohani chekli elementlar deb ataladigan
oddiy kichik sohalarga ajratishga asoslangan. Har bir chekli
element matematik modelni osongina aniglash va analitik
yoki raqamli yo‘l bilan yechish mumkin bo‘lgan sohaning
kichik gismini ifodalaydi.

Chekli elementlar usuli jarayoni quyidagi bosgichlarni
0‘z ichiga oladi:

Sohani chekli elementlarga bo‘lish;

Murakkab geometrik soha chekli elementlar deb
ataladigan sodda kichik sohalarga bo‘linadi. Chekli
elementlar turli shakllarga ega bo‘lishi mumkin, masalan,
uchburchaklar, to‘rtburchaklar, tetraedrlar yoki geksaedrlar.
Sohani chekli elementlarga bo‘lish matematik modelni
soddalashtirish va uni sonli yechish imkonini beradi.
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Har bir chekli element uchun element chegaralarida
kerakli  funksiya va uning hosilalari giymatlarini
bog‘laydigan tenglamalar tuziladi. Bu tenglamalar
massaning saqlanish gonuni, energiyaning saglanish gonuni
yoki harakat tenglamalari kabi fizik gonunlardan kelib
chigadi.

Har bir chekli element uchun tenglamalar tuzilgandan
so‘ng, butun tizimning xatti-harakatlarini tavsiflovchi
tenglamalar tizimi yig‘iladi. Bunga har bir chekli element
uchun tenglamalarni birlashtirish va chegara shartlarini
hisobga olgan holda erishiladi.

Hosil bo‘lgan tenglamalar tizimi turli usullar, masalan,
Gauss usuli yoki yugurish (progonka) usuli yordamida sonli
yechiladi. Magsad - tenglamalar va chegara shartlarini
gondiradigan butun soha bo‘ylab kerakli funksiyaning
giymatlarini topish.

Ragamli yechim olingandan so‘ng, uning to‘g‘riligi
tekshiriladi va kerak bo‘lganda moslashtiriladi. Bu
yechimning yaginlashuvini tekshirish, xatolarni tahlil gilish
va sohani chekli elementlarga bo‘linishini yaxshilashni o‘z
ichiga olishi mumkin.

Shunday qilib, chekli elementlar usulining ishlash
prinsipi alohida chekli elementlar bo‘yicha yechimlarni
birlashtirish orqali butun soha bo‘yicha muammoning
yechimini taxmin qilishdir. Bu murakkab tizimlarning
harakatini ragamli usullar yordamida modellashtirish va
tahlil gilish imkonini beradi.

Chekli elementlar usulining afzalliklari:

1. Ko‘p qirralilik: Chekli elementlar usuli (CHEU)
mexanika, issiglik uzatish, elektromagnetizm va boshqgalar
kabi turli sohalarda keng ko‘lamli muammolarni hal qilish
uchun qo‘llanilishi mumkin. Bu uni turli tizimlar va
jarayonlarni modellashtirish va tahlil gilish uchun universal
vositaga aylantiradi.

2. Moslashuvchanlik: CHEU murakkab geometrik
shakllar va tuzilmalarni, jumladan, birjinsli bo‘lmagan va
nochizigli materiallarni modellashtirish imkonini beradi. Bu
muammoni hal gilishda materiallarning real sharoitlari va
xususiyatlarini hisobga olish imkonini beradi.

3. Yuqori aniglik: CHEU muammoni hal gilishda
yugqori aniqlikni ta’'minlaydi, ayniqsa sohani nisbatan kichik
chekli elementlarga bo‘linishidan foydalanganda. Bu
analitik usullar yoki boshga ragamli usullarni qo‘llashdan
ko‘ra aniqroq natijalarni olish imkonini beradi.

4. Chegaraviy shartlarni hisobga olish qobiliyati:
CHEU turli xil chegara sharoitlarini, masalan, yuklarni,
mahkamlash va harorat sharoitlarini hisobga olish imkonini
beradi. Bu sizga real vaziyatlarni modellashtirish va turli xil
tashqi ta’sirlar ostida tizimning xatti-harakatlarini tahlil
gilish imkonini beradi.[3]

5. Optimallashtirish gobiliyati: CHEU
konstruksiyalarni va jarayonlarni optimallashtirish uchun
ishlatilishi mumkin. Geometriyani, materiallarni yoki
boshga parametrlarni o‘zgartirish orqali berilgan talab va
cheklovlarni gondiradigan optimal yechimni topish mumkin.

Chekli elementlar usulining kamchiliklari:

1. Yuqori hisoblash xarajatlari: CHEU muhim hisoblash
resurslarini  talab qiladi, aynigsa ko‘p sonli sonli
elementlarga ega murakkab tizimlarni modellashtirishda. Bu
uzoq vaqt xarajatlarga va yugori unumdor kompyuterlarga
bo‘lgan talablarga olib kelishi mumkin.

2. Tajriba va maxsus dasturiy ta’minotga bo‘lgan talab:
CHEUni muvaffaqiyatli qo‘llash raqamli modellashtirish
sohasida tajriba va bilimlarni talab giladi. Bundan tashqari,
gimmat bo‘lishi mumkin va ta’lim talab giladigan maxsus
dasturlardan foydalanishingiz kerak.

https://t.me/tdtuilmiynashrlar

3. Taxminiy yechim: CHEU sonli usul bo‘lib, uning
natijalari har doim taxminiy bo‘ladi. Yechimning aniqligi
sohaning chekli elementlarga bo‘linishi va boshqa
modellash parametrlariga bog‘liq. Noto‘g‘ri bo‘linish yoki
parametrlarni noto‘g‘ri tanlash noto‘g‘ri natijalarga olib
kelishi mumkin.[8]

4. Murakkab fizik hodisalar bo‘yicha cheklovlar: CHEU
chiziqli bo‘lmagan materiallar, katta deformatsiyalar yoki
dinamik jarayonlar kabi ba’zi murakkab fizik hodisalarni
modellashtirishda cheklovlarga ega bo‘lishi mumkin.
Bunday hollarda murakkabroq usullardan foydalanish yoki
modelni takomillashtirish kerak bo‘lishi mumkin.

5. To‘r sifatiga bog‘liglik: sohani chekli elementlarga
bo‘lish sifati yechimning aniqligi va ishonchliligiga sezilarli
ta’sir ko‘rsatishi mumkin. Noto‘g‘ri to‘r yoki to‘rdagi
nomuvofigliklar natijalardagi xatolar va noanigliklarga olib
kelishi mumkin.[2]

Ba’zi kamchiliklarga qaramay, chekli elementlar usuli
turli tizimlar va jarayonlarni modellashtirish va tahlil gilish
uchun eng keng targalgan va samarali ragamli usullardan biri
bo‘lib golmogqda.

Chekli elementlar usulini turli sohalarda qo‘llash

Mexanika. Chekli elementlar usuli (CHEU mexanikada
gattiq jismlar va tuzilmalarning harakatlarini tahlil gilish va
modellashtirish uchun keng qo‘llaniladi. Bu sizga
deformatsiyalanuvchi jismlar mexanikasi bilan bog‘liq
muammolarni  hal qilish imkonini beradi, masalan,
konstruksiyalardagi  kuchlanish  va  deformatsiyalarni
aniglash, mustahkamlik va gattiglikni hisoblash, dinamik
jarayonlarni tahlil gilish va boshgalar. CHEU geometriya,
materiallar, chegara sharoitlari va yuklar kabi turli omillarni
hisobga olishi mumkin, bu uni mexanik muammolarni hal
qgilish uchun kuchli vositaga aylantiradi.

Issiglik uzatish. Issiglik uzatish sohasida CHEU turli
tizimlarda issiglik uzatish jarayonlarini modellashtirish va
tahlil gilish uchun ishlatiladi. Bu materiallar va
inshootlardagi harorat, issiqlik ogimi va temperatura
o‘tishlarning  tagsimlanishini aniqlash bilan bog‘liq
muammolarni  hal qilishga imkon beradi. CHEU
materiallarning issiglik o‘tkazuvchanligi, issiqlik manbalari
va chegara sharoitlari kabi turli omillarni hisobga olishi
mumkin, bu uni issiglik uzatish tahlili uchun samarali
vositaga aylantiradi.

Elektromagnetizm. CHEU elektromagnit maydonlar va
jarayonlarni  modellashtirish va tahlil qilish uchun
elektromagnetizm sohasida ham go‘llaniladi. U elektr va
magnit maydonlarining tagsimlanishi, elektr va magnit
potensiallarni aniglash, muhitning elektromagnit to‘lginlar
bilan o‘zaro ta’sirini tahlil qilish va boshqa elektromagnit
hodisalar bilan bog‘liq muammolarni hal qilish imkonini
beradi. CHEU  elektr  o‘tkazuvchanligi, = magnit
o‘tkazuvchanligi va chegara sharoitlari kabi turli omillarni
hisobga olishi mumkin, bu esa uni elektromagnit hodisalarni
tahlil gilish uchun foydali vositaga aylantiradi.[7]

Gidrodinamika.  Suyuglik dinamikasida CHEU
suyuglik va gazlarning harakatini modellashtirish va tahlil
qgilish uchun ishlatiladi. Bu suyuglik yoki gazning bosimi,
tezligi va ogimining tagsimlanishini aniglash, gidrodinamik
kuchlar va boshqa parametrlarni tahlil gilish bilan bog‘liq
muammolarni  hal qilish imkonini beradi. CHEU
yopishqoglik, zichlik va chegara sharoitlari kabi turli
omillarni hisobga olishi mumkin, bu uni gidrodinamik
jarayonlarni  tahlil qilish uchun foydali vositaga
aylantiradi.[4]

Akustika. Akustika sohasida CHEU turli
tuzilmalarda tovush va tebranishlarning
modellashtirish va tahlil gilish uchun ishlatila
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bosimi, tovush tezligi va chastotasining tagsimlanishini
aniglash, rezonans hodisalarini va boshga parametrlarni
tahlil qilish bilan bog‘liqg muammolarni hal qilish imkonini
beradi. CHEU akustik impedans, yutilish va chegara
sharoitlari kabi turli omillarni hisobga olishi mumkin, bu uni
akustik hodisalarni tahlil qilish uchun foydali vositaga
aylantiradi.

Bular chekli elementlar usuli  go‘llaniladigan
sohalarning fagat bir gismidir. Shuningdek, u aerodinamika,
geotexnika muhandisligi, biomexanika, kimyo muhandisligi
va murakkab tizimlar va jarayonlarni modellashtirish va
tahlil gilishni talab giladigan boshga sohalarda qo‘llanishni
topadi.

Chekli elementlar usulidan foydalanishga misollar

1-misol: Mexanika. Chekli elementlar usulini
mexanikada  qo‘llashga  misollardan  biri  metall
konstruksiyadagi kuchlanish va deformatsiyalarni tahlil
qilishdir. Tasavvur qilaylik, yuklangan po‘lat balka bor. Biz
balka ichidagi kuchlanish va kuchlanish tagsimotini aniglash
uchun CHEU dan foydalanishimiz mumkin. Buning uchun
biz balkani chekli elementlar deb ataladigan ko‘plab kichik
elementlarga ajratamiz va matematik modellar yordamida
har bir elementning xatti-harakatlarini taxmin gilamiz.
Keyin har bir elementdagi va umuman tuzulmadagi
kuchlanish va deformatsiyalarni olish uchun tenglamalar
tizimini yechamiz. Bu bizga tuzulmaning mustahkamligi va
bikirligini  baholash va uni mustahkamlash yoki
optimallashtirish uchun tegishli choralarni ko‘rish imkonini
beradi.

2-misol: Issiglik uzatish. Chekli elementlar usulini
qo‘llashning yana bir misoli tizimda issiqlik uzatishni
modellashtirishdir. Tasavvur qilaylik, bizda issiglik bir
muhitdan ikkinchisiga o‘tkaziladigan issiqlik almashtirgich
bor. Issiglik almashtirgich ichidagi harorat tagsimoti va
issiglik ogimini aniglash uchun biz CHEU dan
foydalanishimiz  mumkin. Buning uchun biz issiglik
almashtirgichni  cheklin  elementlarga  ajratamiz  va
matematik modellar yordamida har bir elementning xatti-
harakatlarini taxmin gilamiz. Keyin har bir elementda va
butun tizimda harorat va issiglik ogimini olish uchun
tenglamalar tizimini yechamiz. Bu bizga issiqlik uzatish
samaradorligini  baholash va uni yaxshilash yoki
optimallashtirish choralarini ko‘rish imkonini beradi.

3-misol: Elektromagnetizm. Chekli elementlar usulini
qo‘llashning uchinchi misoli elektromagnit maydonlar va
jarayonlarni  modellashtirish  bilan bog‘liq. Tasavvur
qilaylik, bizda elektr yoki magnit maydonni o‘lchash uchun
ishlatiladigan elektromagnit sensori bor. Sensor ichidagi
elektr yoki magnit maydon tagsimotini aniglash uchun
CHEU dan foydalanishimiz mumkin. Buning uchun biz
sensorni chekli elementlarga ajratamiz va matematik
modellar yordamida har bir elementning xatti-harakatlarini
taxmin gilamiz. Keyin har bir elementda va umuman
sensorda elektr yoki magnit maydon giymatlarini olish
uchun tenglamalar tizimini hal gilamiz. Bu bizga sensorning
sezgirligi va anigligini baholash va uni yaxshilash yoki
optimallashtirish choralarini ko‘rish imkonini beradi.[5]

Bular chekli elementlar usulidan foydalanishga
misollardir. Shuningdek, u aerodinamika, geotexnika
muhandisligi, biomexanika, kimyo muhandisligi va
murakkab tizimlar va jarayonlarni modellashtirish va tahlil
qgilishni talab giladigan boshga sohalarda tatbiglarni topadi.

Chekli elementlar usulini qo‘llashning asosiy
bosgichlari

June, 2024

Research, Innovation, Results

1-gadam: Muammoning bayoni. Chekli elementlar
usulini  qo‘llashning  birinchi  bosqichi muammoni
shakllantirishdir. Bu bosgichda tizimning geometriyasi va
chegaraviy shartlari, shuningdek, hal gilinadigan masala
aniglanadi. Masalan, bu mexanik tuzulmadagi kuchlanish va
kuchlanishni yoki issiglik uzatish tizimidagi haroratni
tagsimlashni aniqlash bo‘lishi mumkin.

2-qadam: Chekli elementlarga bo‘linishi. Muammoni
go‘ygandan so‘ng, keyingi qadam tizimni chekli
elementlarga bo‘lishdir. Cheklangan eyelementlar - bu
tizimning kichik gismlari bo‘lib, ularning xatti-harakatlarini
matematik modellar yordamida yaginlashtirish mumkin.
Muammoning geometriyasi va xususiyatlariga garab,
cheklangan elementlarga bo‘linish ixtiyoriy yoki tuzulmali
bo‘lishi mumkin.

3-bosgich: Matematik modelni shakllantirish. Chekli
elementlarga bo‘lingandan so‘ng, har bir element uchun
matematik modelni shakllantirish kerak. Matematik model
elementning harakatini va uning tugunlari orasidagi
bog‘lanishlarni tavsiflaydi. Buning uchun mexanika
tenglamalari, issiqlik o‘tkazuvchanligi yoki
elektromagnetizm kabi turli xil tenglamalar va gonunlar
qo‘llaniladi.[6]

4-qadam: Bikirlik matritsasini yig‘ish va jamlash.
Har bir element uchun matematik modelni shakllantirgandan
so‘ng, bikirlik matritsasi yig‘iladi va jamlanadi. Bikirlik
matritsasi to‘plami har bir element uchun mahalliy bikirlik
matritsalarini  hisoblash va tizimning global bikirlik
matritsasini olish uchun ularni jamlashdan iborat. Bikirlik
matritsasi tizim tugunlari orasidagi bog‘lanishlarni aks
ettiradi va noma’lum qiymatlarni aniqlash uchun
tenglamalar tizimini yechishga imkon beradi.

5-bosqich: Tenglamalar tizimini yechish. Qattiglik
matritsasi yig‘ilgandan so‘ng, kuchlanish, deformatsiya,
harorat yoki elektr maydoni kabi noma’lum qiymatlarni
aniglash uchun tenglamalar tizimi yechiladi. Tenglamalar
tizimini yechish Gauss usuli yoki yugurish (progonka) usuli
kabi turli usullar yordamida amalga oshirilishi mumkin.

6-gadam: Natijalarni tahlil giling. Chekli elementlar
usulini qo‘llashning oxirgi bosqichi olingan natijalarni tahlil
gilishdir. Bu deformatsiya, kuchlanish, harorat yoki elektr
maydon Kkabi qizigish parametrlari uchun olingan
qiymatlarni baholash va sharhlashni o‘z ichiga oladi.
Natijalarni tahlil gilish tizimning xatti-harakatlari va tizimni
takomillashtirish yoki optimallashtirish bo‘yicha tegishli
qgarorlar yoki chora-tadbirlar to‘g‘risida xulosalar chigarish
imkonini beradi.[9]

Shunday qilib, chekli elementlar usulini qo‘llashning
asosiy  bosgichlari  masalani  shakllantirish,  chekli
elementlarning  parchalanishi,  matematik ~ modelni
shakllantirish, bikirlik matritsasini yig‘ish va jamlash,
tenglamalar tizimini yechish va natijalarni tahlil gilishdan
iborat. Bu jarayon fan va texnikaning turli sohalaridagi
murakkab tizim va jarayonlarni modellashtirish va tahlil
gilish imkonini beradi.
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1-jadval
Sonli usullar tahlili

Tafsifi Chekli elementlar usuli Chekli ayirma usuli Chekli hajm usuli

Ta’rifi Murakkab geometrik Tugunlar tarmog‘idagi ayirma Obyektni cheklangan
obyektlarini oddiyroq obyektlarga munosabatlari bo‘yicha hosilalarni hajmlarga bo‘lishga
(chekli elementlar) bo‘lishga yaginlashtirishga asoslangan usul.. asoslangan usul, bunda
asoslangan usul, bunda yechim yechim har bir hajmdagi
asosiy funksiyalarning chizigli o‘rtacha qiymatga
birikmasi bilan yaginlashadi. yaginlashtiriladi.

Ishlash Har bir chekli element bo‘yicha Har bir to‘r tugunida tenglamalarni Har bir chekli hajm

tamoyili tenglamalarni yeching va yechish va hosilalarni yaginlashda bo‘yicha tenglamalarni
natijalarni butun obyekt uchun ayirma munosabatlaridan foydalaniladi | yechish va o‘rtacha
yechim olish uchun birlashtiradi. giymatdan foydalanib,
yechimga yaginlashish.

Ustivorligi Murakkab geometrik obyektlarni Amalga oshirish qulayligi, hisoblash Tuzulmasi bo‘lmagan
modellashtirishda resurslariga past talablar, murakkab to‘r | to‘rlarni modellashtirishda
moslashuvchanlik, turli xil chegara | bilan yaxshi yaqinlashish. qulaylik, massa va energiyani
sharoitlarini hisobga olish tejashni hisobga olgan holda
gobiliyati, juda oz sonli elementlar qo‘pol to‘r bilan yaxshi
bilan yugqori aniglik. yaginlashish.

Kamchiliklar Ko‘p sonli elementlarga ega Murakkab geometrik maydonlar Tuzulmali to‘rlar uchun
yugori hisoblash murakkabligi, har | uchun cheklangan qo‘llanilishi qo‘llanishi murakkabligi,
bir element bo‘yicha chegara cheklanganligi, qo‘pol to‘rda murakkab geometrik sohalar
shartlarini hisobga olish zarurati. yaginlashish anigligini pastligi. uchun cheklangan

go‘llanishligi.

Tatbigi Mexanika, issiqlik uzatish, Issiglik uzatish, elektromagnetizm, Suyuglik dinamikasi,
elektromagnetizm, gidrodinamika, gidrodinamika, akustika va fan va issiglik uzatish, neft va gaz
akustika va fan va texnikaning texnikaning boshqa sohalari. sanoati va fan va texnikaning
boshqga sohalari. boshga sohalari.

3. Xulosa Foydalanilgan adabiyotlar /

Chekli elementlar usuli turli fizik hodisalar va jarayonlarni
modellashtirish va tahlil gilish uchun kuchli vositadir. U
analitik tarzda yechilmaydigan murakkab muammolarni hal
gilishga imkon beradi va tizimning xatti-harakatlari hagida
batafsil ma’lumot beradi.

Chekli elementlar usulini mexanika, issiglik uzatish,
elektromagnetizm va boshga shu kabi turli sohalarda qo‘llash
konstruksiyalarni loyihalash va optimallashtirishdan tortib
fizik jarayonlarni modellashtirishgacha bo‘lgan keng ko‘lamli
muammolarni hal gilish imkonini beradi.

Shu bilan birga, chekli elementlar usulining ayrim
cheklovlari va kamchiliklarini hisobga olish kerak, masalan,
yaginlashish va diskretlashtirish zarurati, ragamli xatolar
ehtimoli va natijalarni tasdiglashning giyinligi.

Umuman olganda, chekli elementlar usuli muhandislar va
olimlar uchun turli tizimlar va jarayonlarni tahlil qilish va
optimallashtirish uchun muhim vositadir.
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Development of the button relay scheme and algorithm of the dial group
microprocessor blocks controlling two combined shunting traffic lights of the
railway automation and telemechanics system

J. F. Jo‘rayev 1©% E.K. Ametova 1®°
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: Today, in all developing countries, one of the urgent problems of development of not only railway
transport, but also other sectors, the economy as a whole, is the introduction of energy and resource-
saving technologies and determining the ways of their effective use. This article analyzes the
centralization systems in railway automation and telemechanics and considers the issue of improving the
dialing group blocks (NM2P and NM2AP) controlling two unified shunting traffic lights of the BMRM
system, i.e. creating their microprocessor representation, developing algorithms for each working chain.
There are several electric switching systems in the road automation and telemechanics system, and among
them, the block route relay switching system has been actively used for many years, and this system is
much faster than other systems because it is installed in a large number of railway stations. improved.

Keywords:

relay, relay system, route, shunting traffic light, electromechanical, microprocessor system,

microelectronic, microcontroller, optocoupler.

1. Introduction

Currently, a number of microprocessor centralization
systems, which are developing rapidly, have been developed
based on the block-routed relay centralization (BMRM
below) system. Because in the BMRM system, the safety and
reliability requirements of devices are implemented at a high
level and have been tested in the production process for a
long time. Therefore, the use of the BMRM system
architecture and performance algorithm in creating modern
centralization systems is one of the most alternative
solutions. In this regard, it is also worth noting that the
introduction of new and modern microprocessor
centralization systems does not always increase economic
efficiency, because the cost of such systems requires many
years to pay for themselves. In addition, it is much easier and
more cost-effective to upgrade parts of an existing system in
sequence than to completely upgrade it.

2. Methodology and empirical
analysis

In order to develop a modern microprocessor version of
the dial group block NM2P, which controls two combined
maneuvering traffic lights in the BMRM system, we analyze
the button relay circuit (Fig. 1) and the operation algorithm
in the block.

The button relay serves to fix the pressing of the route
button on the control panel of the station attendant.

A pushbutton relay is normally de-energized and can be
energized in two ways:

- by pressing the buttons on the station attendant's
control panel;

- through automatic button relay (AKN) contacts;

Push-button relays receive power through the first chain
of interconnections of the dial group blocks and are de-
energized only when the PU and MU controlling the arrow
switches or the signal relay is energized.

all¥l https://orcid.org/0009-0007-7852-6554
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The push-button KN relay in the dial group unit NM2P,
which controls two combined maneuvering traffic lights, can
be energized when one of the following conditions is met.

Condition 1. There should be a supply at the THM point,
the K relay contacts should provide a common forward
connection, and there should be a connection with the 1-1
point. This situation can be expressed by the following
formula (1)

(0

Figure 1. Button relay circuit in the NM2P block
[T-HMNKNA-D=1[KH=1] (1)
Condition 2. In the next case, the presence of supply at

the input of the block (2-8), the connection of the contacts of
the relay K and the connection with the point 1-1 will bring
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the relay KN to the current state. This situation can be
expressed by the following formula (2)

[(2-8)0?0(1—1):1][KH:1] ()

Condition 3. Supply is available at PN input, common
and forward contacts of relay KH are connected in energized
state, common and forward contacts of relay K are connected
and there is a 1-1 point connection KN relay is energized
through self-locking circuit causes. This can be expressed as

®)
[THNKHNKN@A-1)=1][KH=1]  (3)

Condition 4. The presence of supply at the PN input, the
common and forward contacts of the KH relay are connected
in the live state, the MP relay is de-energized, i.e. the
common back contacts are connected, and there is a
connection with 1-1 point, the second self of the KN relay
through the locking circuit to the live state. This can be
expressed as (4)

[ IHNKHNMIN-D)=1][KH=1]  (4)

Condition 5. (1-9) if there is a supply at the input, the
common and front contacts of the KH relay are connected in
the current state, the common and front contacts of the MP
relay are connected and there is a connection with point 1-1,
the KN relay is turned on by itself. through the locking
circuit to the live state. This can be expressed as (5)

[@-9NKHNMINA-L)=1[KkH=1]  (5)

Based on the mentioned conditions, the working
algorithm of the KN relay (Fig. 2) is as follows.
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Condition 1is
spoiled

yes—

no

Condition 2is
spoiled

no

Condition 3is
spoiled

no

Condition 4is
spoiled

no

Condition 5is

no spoiled
l Y
KH=1 KH=1

A 4

End

Figure 2. Working algorithm of the KN relay

Next, we will analyze the operation algorithm of the
button relay circuit (Fig. 3) in the NM2AP block, which
controls two combined maneuvering traffic lights in the
BMRM system.
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Figure 3. Button relay circuit in the NM2AP block

The pushbutton KN relay in the NM2AP dial group unit
can be energized when one of the following conditions is
met.

Condition 1. There should be a power supply at point
THM, contacts of relay K should provide a common forward
circuit, contacts of relay AKH should be de-energized, i.e. in
a common reverse circuit, and there should be a connection
with point 1-1. This situation can be expressed by the
following formula (6)

[T—HM nKnmn(l—l):lj[KH =] (6)

Condition 2. In the next case, there is a supply at the
input of the block (2-8), the contacts of the relay K are
connected to the common back contact, the contacts of the
relay AKH are in the common back, and there is a
connection with point 1-1, the KN relay is energized. This
situation can be expressed by the following formula (7)

[(zs)ﬂinmn(u)ﬂ][m=1] (7

Condition 3. The presence of supply at the PN input, the
common and front contacts of the AKH relay in the current
state, and the connection with the 1-1 point will bring the KN
relay to the current state. This can be expressed as (8)

[PHNAKHN(@-D=1][KH=1]  (8)

Condition 4. There should be a supply at the PN input,
the common and front contacts of the KH relay are
energized, the MP relay is de-energized, i.e. the common
back contacts are connected and there should be a connection
with 1-1 point, self-locking of the KN relay. through the
chain to the current state. This can be expressed as (9)

[PH NKH an(H)ﬂ][ KH=1]  (9)

https://t.me/tdtuilmiynashrlar

Condition 5. The presence of supply at the PN input, the
common and front contacts of the KH relay energized, the K
relay energized, and the 1-1 point connection causes the KN
relay to be energized through the second self-locking circuit.
. This can be expressed as (10)

[mHnKENKNQ-D)=1][KH=1]  (10)

Condition 6. (1-9) there is a supply at the input, the
common and front contacts of the KH relay are connected in
the energized state, the common and front contacts of the MP
relay are connected and there is a connection with point 1-1,
the third self-off of the KN relay zi is energized through the
locking circuit. This can be expressed as (11)

[a-9nkENMINQ-1)=1][kH=1] (1)

Based on the mentioned conditions, the working
algorithm of the KN relay in the NM2AP block (Fig. 4) is as
follows.

Condition 1is
spoiled

Condition 2is
spoiled

yes:

Condition 3is

spoiled ves™]

Condition 4is
spoiled

Condition 5is
spoiled

no

Condition 6is
spoiled

KH=1 KH=1

A 4

End

Figure 4. KN relay operation algorithm in the NM2AP
block
In addition to KN button relay, NM2AP block also has
AKH automatic button relay. The AKH relay switches to the
ON state when the following conditions are met.

Condition 1. There should be a supply at the 2-2 access
point, the connection of the common back contacts of the
KH relay and the connection with the 1-2 access pgi
be available. It can be expressed as follows.
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[e-2nKENE-1)=][4kH=1]  (12) o
TCHM
In addition, the following two expressions ensure that MK ]| F— b4
the AKH relay with 13-14 arcs is switched to the current =
L R4
state through a self-locking circuit. 1-1 R1=1000,R2=1kQ
(o
- _1)= = 3 1
[@-22)NAaKHNAKHNKN(2-1)=1][ 4kH=1]  (13) Condition 1 : [TCHM |
[@-22)n4kHnKN@-1=1][kH=1] @4 AKA(1-1)=1] D2
[KH=1] 4 [2
The working algorithm of the AKN relay in the NM2AP <= L M
block is as shown in Figure 5 below.
to MK R2

Condition 1is
spoiled

no

Condition 2is
spoiled

yes—

no

Condition 3is
spoiled

Figure 5. AKN relay operation algorithm in the
NM2AP block

3. Results

In the NM2P dial group unit controlling two combined
maneuvering traffic lights, we will develop a functional
circuit and replace the electromagnetic relay and its contacts
with microelectronic devices in the KN relay circuits. In this
case, using PS-817 instead of the electromagnetic relay, and
PVG-612 S-type optocouplers instead of the relay contacts,
the KN relay switches to the current state based on the 1st
condition, the functional scheme is as follows Fig. 6.
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D4 = PVG-612, D2 = PC-817 +5B

Figure 6. Functional scheme of the KN relay supply
chain based on condition 1

4. Conclusion

The improved modern microprocessor block of dialing
group blocks controlling two combined shunting traffic
lights of the proposed railway automation and telemechanics
system has advantages over electromagnetic relay blocks
with energy efficiency, compactness and compactness.
Another major advantage is that the production of this type
of microprocessor units is done locally and is cost-effective.
This, in turn, eliminates dependence on foreign enterprises
in the sector. Microelectronic optocouplers and
semiconductors are used instead of electromagnetic relays to
create an improved version of the dial group block
controlling two combined shunting traffic lights in the
centralization system with a block route relay. The operating
algorithms of the electromagnetic relay block are analyzed,
and software is written for the microcontroller based on these
algorithms.
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Determination of service quality parameters and their weight in passenger
transport

B.l. Abdullaevi®?
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: The researchers expressed the assessment of the quality of transport services to passengers with different
parameters, and also different parameters (groups) were taken into account in the normative documents
of different countries. The article is devoted to determining the parameters (group) determining the
quality of passenger transport service for Uzbekistan and their severity, and improving the method of
assessing the quality of passenger transport service based on the most severe parameter (group). For this
reason, the article examines the researches of world researchers on the assessment of the quality of
transport services to passengers, as well as analyzes the normative documents of foreign countries. Based
on the results of the analysis, a group of parameters determining the quality of passenger transport
services for Uzbekistan and its organizers were determined and its hierarchy was created. The group of
parameters determining the quality of transport service is divided into a group of parameters that can be
taken into account in the main and necessary cases based on the methods of analysis and expert survey.
It was also determined that the most difficult parameter (group) is "Security” using the expert survey
method. The method of evaluating the quality of passenger transport service according to the "safety"
parameter (group) has been.

Quality of passenger transport service, service availability, service availability, informativeness, time,
comfort, safety, luggage storage, staff service, environmental impact, economy.
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Yo‘lovchi transportida xizmat ko‘rsatish sifat parametrlari va ularning
og‘irligini aniqlash
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Annotatsiya: Yo‘lovchilarga transport xizmati ko‘rsatish sifatini baholashni tadqiqotchilar turli parametrlar bilan
ifodalaganlar, shuningdek turli davlatlarning me’yoriy xujjatlarida ham turli parametrlar (guruhi) hisobga
olingan. Maqola O‘zbekiston uchun yo‘lovchi transporti xizmati sifatini belgilovchi parametrlarni
(guruhi) va ularning og‘irligini aniqlash hamda aniqlangan eng og‘ir parametr (guruhi) bo‘yicha
yo‘lovchi transporti xizmati sifatini baholash usulini takomillashtirishga bag‘ishlangan. Shu sababdan,
magolada yo‘lovchilarga transport xizmati ko‘rsatish sifatini baholash bo‘yicha dunyo tadqiqotchilari
tadqiqotlari o‘rganilgan, shuningdek xorij davlatlarining me’yoriy xujjatlari tahlil gilingan. Tahlil
natijalari asosida O‘zbekiston uchun yo‘lovchilarga transport xizmati ko‘rsatish sifatini belgilovchi
parametrlar guruhi hamda uni tashkil etuvchilari aniglangan va uning iyerarxiyasi tuzilgan. Transport
xizmati ko‘rsatish sifatini belgilovchi parametrlar guruhi tahlil va ekspert so‘rovi usullari asosida asosiy
va zarur hollarda hisobga olinishi mumkin bo‘lgan parametrlar guruhiga ajratilgan. Shuningdek, ekspert
so‘rovi usuli yordamida eng og‘ir “Xavfsizlik” parametri (guruhi) ekanligi aniglangan. “Xavfsizlik”
parametri (guruhi) bo‘yicha yo‘lovchi transporti xizmati sifatini baholash usuli takomillashtirilgan.

Yo lovchilarga transport xizmati ko‘rsatish sifati, xizmatning mavjudligi, xizmatdan foydalanish
imkoniyati, axborotchanlik, vaqt, komfortlik, xavfsizlik, bagajlarni saglash, xodimlar xizmati, atrof-
muhitga ta’sir, iqtisodchanlik.

Kalit so‘zlar:

Janubiy Koreya, Singapur kabi rivojlangan  xorij
mamlakatlarida yo‘lovchi transportlarida xizmat ko ‘rsatish

1. Kirish

Dunyo miqgyosida yirik shaharlarda aholiga transport
xizmati ko ‘rsatish sifatini oshirish, jumladan, yo‘lovchilarni
manzillariga xavfsiz, ishonchli, o‘z vaqtida, komfort
sharoitda, arzon narxda yetkazib qo‘yish masalalari, mavjud
muammolarning zamonaviy yechimlari muhim ahamiyat
kasb etmoqgda. Bu borada AQSh, Germaniya, Yaponiya,
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sifatini oshirishning yangi ilmiy-texnikaviy yechimlarini
ishlab  chigishga alohida  ¢’tibor  qaratilmoqda.
Mamlakatimizda aholiga transport xizmati ko‘rsatish sifatini
oshirishga qaratilgan, shahar yo‘lovchi transporti ishini
ilmiy yondashuvlarga asoslangan holda takomillashtirish
masalalariga yo‘naltirilgan ilmiy-tadgiqot ishlari ustuvor
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xususiyatga ega bo‘lmoqda. Jumladan, O‘zbekiston
Respublikasi Prezidentining 16.02.2023 yildagi “Jamoat
transporti tizimini isloh qilish chora-tadbirlari to‘g‘risida”gi
PQ Ne59-sonli Qarorida avtobusda yo‘lovchi tashish
xizmatlarini ko‘rsatuvchi tashuvchilar bilan hisob-kitoblar
“bosib o‘tilgan yo‘l” va “sifat” mezonlari asosida vakolatli
davlat organi tomonidan amalga oshirilishi belgilab
berilgan®. Ammo, jamoat transportlarida yo‘lovchilarni
tashishda xizmat ko‘rsatish sifatini baholovchi mukammal
mexanizm mavjud emasligi, tashish xizmati sifatini oshirish
yoki baholashda turlicha yondashuvlar kelib chigishiga
sabab bo‘lmoqda.

Mazkur magolaning magsadi shu muammoning
yechimiga yo‘naltirilgan bo‘lib, quyidagi vazifalarni gamrab
oladi:

- mamlakatimizda yo‘lovchi transporti xizmati sifatini
belgilovchi parametrlarni (guruhi) aniglash;

- yo‘lovchi transporti xizmati sifatini belgilovchi
parametrlarning (guruhi) og‘irligini aniqlash;

- eng og‘ir parametrni (guruhi) baholash usulini
takomillashtirish.

Sifat deganda 1SO 9000-2000 “Quality management
systems — Fundamentals and vocabulary”ga muvofiq o‘ziga
X0s xususiyatlarning umumiy talablarga javob berish
darajasi tushuniladi [1]. Yo‘lovchi transporti xizmatiga
iste’molchi sifatida yo‘lovchilar tomonidan gisga vaqgtda
manzilga yetkazish, maksimal xavfsizlik, yo‘nalishda
transport  vositasining ish  vaqti va tashuvning
kafolatlanganligi, harakatning muntazam bo‘lishi, komfort
sharoit va qulaylik, qo‘shimcha xizmatlar mavjudligi kabi
turlicha talablar qo‘yiladi. Transport xizmati sifati ana shu
talablarni maksimal darajada ganoatlantirish uchun amalga
oshirilgan tadbirlar natijalarining majmuidan iborat bo‘ladi.
Demakki, transport xizmati sifati uning yagona emas, balki,
ko‘plab parametrlari bilan bog‘liq bo‘ladi. Mazkur sohada
dunyo tadqiqotchilari tomonidan ko‘plab tadqiqotlar olib
borilgan bo‘lib, transport xizmati sifatiga turlicha tariflar
berilib, uni baholashga turlicha yondashilgan holda turli
ko‘rsatkichlar bilan bog‘langan [2-19]. Yo‘lovchilarga
transport xizmati ko‘rsatish sifatini baholash bo‘yicha ishlab
chigilgan mezonlarning tahlili, aholiga transport xizmatini
ko‘rsatish sifatini baholash bo‘yicha ko‘plab tadqiqotlar olib
borilganligi va tadgiqotchilar  turli  parametrlardan
foydalanishganligini ko‘rsatadi.

2. Metodologiya

Yo‘lovchilarga transport xizmati ko‘rsatish sifati
parametrlari (guruhi) va ularning og‘irligini aniqlashda tahlil
va ekspert so‘rovi usullaridan foydalanish maqgsadga
muvofig.

Quyida AQSh, Yevropa va Rossiya davlatlarining
yo‘lovchi transportida xizmat ko‘rsatish sifatini aniqlashda
hisobga olinadigan parametrlar guruhi (va parametrlar)
ko‘rib chiqiladi.

AQShda yo‘lovchi transporti xizmati sifatini aniqlashda
quyidagi parametrlar guruhi va parametrlar hisobga olinadi
[20].

1. Muntazamlik — ishning doimiyligi va o‘zaro
bargarorligi.

2. Javobgarlik — xizmat ko‘rsatuvchining xizmatni o‘z
vagtida bajarishga tayyorligi va unga godirligi.

2 O‘zbekiston Respublikasi Prezidentining 2023 yil 17-fevraldagi
“Jamoat transporti tizimini isloh gilish chora-tadbirlari
to‘g‘risida”gi PQ Ne59-sonli Qarori
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3. Malakaviylik — tashishni amalga oshirishda zarur
malaka va bilimga ega bo‘lish.

4. Kirishuvchanlik — aloganing osonligi (yengilligi).

5. Xushmuomalalik — mulogotda xushmuomalalik va
do‘stona munosabat.

6. Mulogotga kirishuvchanlik — istemolchilarni ular
tushinadigan tilda axborot bilan taminlash.

7. lIshonchlilik — hagiqatgo‘ylik va ishonchlilik,
shuningdek, istemolchilarga chin dildan xizmat ko‘rsatish.

8. Xavfsizlik — shubha, tavakkalchilik va xavfdan holi
bo‘lish.

9. Iste’'molchilarni bilish/tushunish —
chtiyojlarini tushunish uchun qayg‘urish.

10. Moddiylik — jismoniy muhit va xizmatlarni
namoyish qilish.

Yevropada yo‘lovchi transporti xizmati sifati 40 dan
ortiq davlatlar uchun yagona standart asosida 8 ta
parametrlar guruhi bilan aniglanadi. [21]:

1- va 2-guruhlar yo‘lovchi transporti xizmati sifatini
umumiy holda 3-, 4-, 5-, 6- va 7-guruhlar esa, batafsil
tavsiflaydi.

1. “Xizmat ko‘rsatish imkoniyati” guruhi geografiya,
vagqt, transport harakati chastotasi va rejimi bo‘yicha taqdim
etiladigan xizmatlar darajasini o‘z ichiga oladi.

2. “Kirishuvchanlik” guruhi esa, jamoat transporti
tizimiga kirish, shu jumladan boshga transport turlari bilan
o‘zaro ishlay olishini hisobga oladi.

3. “Axborotchanlik” guruhi transport xizmatlari haqida
ma’lumot olishning, transport ganchalik yaxshi ishlashini
bilishning, muammo tug‘ilganda muqobil yo‘nalish
topishning osonligi parametrlaridan tashkil topadi.

4. “Vaqt” guruhi o‘z vaqtida manzilga yetkaza olish
bilan xarakterlanadi.

5. “Mijozlarga xizmat ko‘rsatish” guruhi xodimlarning
kiyinishi, xizmatining foydaliligi va muammo yoki
shikoyatlarni hal etilish darajasi parametrlarini o‘z ichiga
oladi.

6. “Komfortlik” parametrlar guruhi o‘rindiglarning
komfortligi va yetarliligi, transport vositasi harakati va
qatnov komfortligi, me’yorga mos keluvchi tinchlik
(osoyishtalik), yoritilganlik, ventilyatsiya va haroratlarni
gamrab oladi.

7. “Xavfsizlik” parametrlar guruhi tashish jarayonida
yo‘lovchi uchun xavfsiz bo‘lishini nazarda tutadi.

8. “Atrof muhitga ta’siri” parametrlar guruhi atrof-
muhitga chigaradigan zaharli gazlarni hisobga oladi.

Rossiyaning «kHomeHKIaTypa mokasareneii kauecTBa»ga
muvofiq yo‘lovchi transporti xizmati sifatini quyidagi 6 ta
parametrlar guruhlari belgilaydi [22]:

1. Xizmat ko‘rsatish axboroti parametrlari guruhi
axborotlarni uzatish chastotasini, transport vositalarini
jo‘nashi va yetib kelishi, yo‘lovchilarga ko‘rsatiladigan
xizmatlar va ularning narxlari, zarur binolar, aloga vositalari,
umumta’minot ob’yektlarining joylashuvi haqida va boshqa
axborotlarni o‘z ichiga oladi.

2. Komfortlik parametrlari guruhi bir yo‘lovchiga to‘g‘ri
keluvchi maydon, transport vositasi va binoni tozalash
chastotasi, chexol-g‘iloflarni  almashtirish  chastotasi,
transport vositasi va binoda havoning harorati, transport
vositasi va binodagi yoritilganlik, shovgin miqdori,
vibratsiya va namlikning ruxsat etilgan darajasi, transport
vositasi saloni va binoning o‘rtacha (ruxsat etilgan)
to‘lganlik parametrlarini o‘z ichiga oladi.

istemolchilar
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3. Tezlik parametrlari guruhi qatnovda bo‘lish
davomiyligi, transport vositasining o‘rtacha harakat tezligi,
transport vositasi bekatlari chastotasi parametrlarini oz
ichiga oladi.

4. O‘z vaqtida bajarilish parametrlari guruhi: jadval
bo‘yicha jo‘natilgan transport vositalari ulushi; jadval
bo‘yicha qabul gilingan transport vositalari ulushi; transport
vositalari harakatining o‘rtacha intervali; transport vositalari
harakatining maksimal intervali parametrlarini o‘z ichiga
oladi.

5. Bagajni saqlash parametrlari guruhi jo‘natilgan va
buzilish bilan gabul gilingan bagajlarning foizi, bagajlarning
buzilishidan olingan yo‘qotishning o‘rtacha narxi,
bagajlarning buzilishi o°‘rnini qoplash narxi ko‘rsatkichlarini
o‘z ichiga oladi.

6. Xavfsizlik parametrlari guruhi transport vositalarining
harakatda  bo‘lishi  ishonchliligi, transport xizmati
ko‘rsatuvchilarning  kasbiy = mutanosibligi, transport
vositalarining muayyan tashishni amalga oshirishga
tayyorliklarini o‘z ichiga oladi.

Mamlakatimizda  yo‘lovchi  transportida  xizmat
ko‘rsatish sifatini belgilovchi mezonlar qanday bo‘lishi
lozimligi quyida ko‘rib chiqiladi. Yo‘lovchilarga transport
xizmati ko‘rsatish sifatini belgilovchi mezonlarni jamoat
transporti bilan cheklab qo‘yish kerak emas, balki, yo‘lovchi
transportiga nisbatan tatbig etish magsadga muvofiq
hisoblanadi. Shu sababli, yo‘lovchi transportida xizmat
ko‘rsatish sifati deb yuritamiz va xizmat ko‘rsatish sifatini
tizim deb qaralsa, parametrlar guruhi tagtizimlarni tashkil
etadi va ular yana tagtizimlar va parametrlardan tashkil
topadi. Yo‘lovchilarga transport xizmati ko‘rsatish sifatini
aniglovchi parametrlar guruhini (va parametrlar) asoslash
tahlil natijalari va ekspertlar fikri asosida amalga oshiriladi.

Tahlil natijalaridan aniqlangan parametrlarning og‘irligi
quyidagi ifoda orgali aniglanadi [23],

Rjj

M, = —4
Uy Ry

()

bu yerda: Rij — 10 ballik shkala asosida i-parameter
guruhi bo‘yicha j-ekspert bahosining absolyut giymati; n —
parametrlar guruhi soni.

So‘ngra (1) ifoda natijasi asosida anigqlangan eng og‘ir
parametrlar guruhi bo‘yicha yo‘lovchi transporti xizmati
sifatini baholash usuli takomillashtiriladi.

3. Natijalar

Olib borilgan tadgiqotlar natijasida mamlakatimizda
yo‘lovchi transporti xizmati sifatini belgilovchi 6 ta asosiy
va 4 ta zarur hollarda hisobga olinishi mumkin bo‘lgan
quyidagi parametrlar guruhidan (va parametrlar) iborat
bo‘lishi lozimligi aniqlandi.

Asosiy parametrlar _guruhi (va parametrlar). Jahon
tajribasidan kelib chiqib, birinchi navbatda yo‘lovchi
transportining xizmati mavjud bo‘lishi va u harakat
chastotasi, transport turi, transport vositasining Xizmat
ko‘rsatish hududi, transport vositasining xizmat ko‘rsatish
muddati kabi parametrlarni qarab olgan bo‘lishi va
“Xizmatning mavjudligi” deb nomlanishi magsadga
muvofig.

Ikkinchidan xizmatdan foydalanish imkoniyati mavjud
bo‘lishi lozim va mazkur tagtizim transport vositasiga
yo‘lovchilarning chiqishi va undan tushishning qulayligi,
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transport vositasi salonida harakatlanish qulayligi, zarur
muddatlarda zarur turdagi chiptalar mavjudligi, yo‘l haqi
to‘lashning imkoniyati, imkoniyati cheklangan
yo‘lovchilarning foydalana olish darajasi ko‘rsatkichlari
kabilarni nazarda tutishi lozim va “Xizmatdan foydalanish
imkoniyati” deyish lozim deb nomlanishi maqgsadga
muvofig.

“Axborotchanlik” parametrlar guruhi. Hozirgi kunda
dunyo bo‘ylab axborot almashish juda rivojlanib ketdi. Shu
bois “Axborotchanlik” jamoat transporti xizmati sifatini
belgilovchi asosiy guruhlardan hisoblanadi va transport
xizmatlari hagida ma’lumot olish imkoniyati, transport qay
darajada ishlashini bilish imkoniyati, muammo tug‘ilganda
muqobil yo‘nalish topish osonligi parametrlari bilan
tavsiflanadi.

“Vaqt” parametrlar guruhi. Jamoat transportiga chiggan
yo‘lovchi uchun svetoforlar, oraliq bekatlar, transport
tirbandliklarida ushlanib qolishlar yo‘lovchi uchun qiziq
bo‘lmaydi va uning uchun manziliga tezda yetib olishi
muhim hisoblanadi. Mazkur guruhga o‘z vaqtida manzilga
yetkaza olishi, qatnovda bo‘lish davomiyligi, transport
vositasining o‘rtacha harakat tezligi, transport vositalari
harakatining o‘rtacha intervali, transport vositalari
harakatining maksimal intervali kabi parametrlarni kiritish
lozim.

“Komfortlik” parametrlar guruhi transport vositasi
o‘rindiqlarining komfortligi va yetarliligi, transport vositasi
salonida maxsus o‘rindiq mavjudligi, transport vositasi
salonining o‘rtacha (ruxsat etilgan) to‘lganlik darajasi,
transport vositasi harakati (gatnovi) komfortligi, transport
vositasiga chigish, undan tushish uchun bekatlarning
qulayligi, transport vositasining tozaligi, transport vositasi
salonining yoritilganligi, transport vositasi salonida havo
harorati, transport vositasi saloni ichki gismining quyosh
nuridan himoya gilinganlik darajasi, transport vositasi
salonida namlik darajasi, transport vositasi salonida
vibratsiya darajasi, bekatlardan imkoniyati cheklangan
yo‘lovchilarning foydalana olish darajasi parametrlarini
gamrab oladi.

“Xavfsizlik” parametrlar guruhi. Jahon tajribasi
ko‘rsatishicha jamoat transportida xavfsizlik yo‘l harakati
bilan bog‘liq bo‘lmagan va bog‘liq bo‘lgan guruhlarga
bo‘linishi lozim. Yo‘l harakati bilan bog‘liq bo‘lmagan
xavfsizliklar tashish jarayonida turli ko‘rinishdagi terroristik
hujumlar, bosqinchiliklar, yong‘inlar va boshqa turdagi
baxtsiz hodisalardan yo‘lovchilarni himoyalanganlik
darajasini hamda qutqaruv xizmatlari bilan bog‘lanish, ular
xizmatidan  foydalanishning osonligi  kabilar  bilan
tavsiflanadi.

Yol harakati bilan bog‘liq bo‘lgan xavfsizliklar
yo‘llarda  yo‘l-transport  hodisalari  vujudga kelishi
natijasidagi yo‘lovchilar hayoti xavfsizligini nazarda tutadi
va quyidagilarni oz ichiga oladi: xizmat ko‘rsatuvchilarning
(haydovchilarning) kashiga mutanosibligi (ish staji, malaka
oshirganligi va shu kabilar), transport vositalarining
tashishni amalga oshirishga tayyorligi (qutgaruv vositalari
bilan  ta’minlanganligi, me’yoriy  xujjatlar  bilan
ta’minlanganligi va shu kabilar), transport vositasining 0‘z
ishini bajarish ishonchliligi, ya’ni yo‘nalishda buzilmasdan
ishlashi (resurs, ishlash muddati, buzilmasdan ishlash
ehtimolligi va shu kabilar).Zarur hollarda hisobga olinishi
mumkin bo‘lgan parametrlar guruhi (va parametrlar).
“Bagajlarni saqlash” parametrlar guruhi quyidagilarni
nazarda tutadi: jo‘natilgan va buzilish bilan gqabul qilingan
bagajlarning foizi, bagajlarning buzilishidan olingan

52
https://t. me/tdtuilmiynashrlar



Journal of Transport

ISSN: 2181-2438

Volume:1|Issue:2|2024

yo‘qotishlarning o‘rtacha narxi, bagajlarning buzilishi
o‘rnini qoplash narxi ko‘rsatkichi.

“Xodimlar xizmati” parametrlar guruhi xodimlar
xizmatining foydaliligi, xodimlarning kiyinishi, muammo
yoki shikoyatlarni hal etilish darajasi kabilarni nazarda
tutadi.

“Atrof-muhitga ta’sir”ni hisobga oluvchi parametrlar
guruhini atrof-muhitni ifloslantirish darajasi, atrof-muhitga
shovqinli ta’sir darajasi kabilar tashkil etadi.

“Iqtisodchanlik” parametrlar guruhi jo‘nash punktidan
belgilangan punktgacha yo‘l haqi, yo‘nalishdagi qo‘shimcha
xizmatlar narxi, jo‘nash punktidan belgilangan punktgacha
umumiy yo‘l xarajatlari kabilarni o‘z ichiga oladi.

Olib borilgan tadqiqotlar natijasida yo‘lovchi transporti
xizmati sifatini belgilovchi tagtizimlar va ularning
parametrlarining iyerarxik tuzilmasi 1-rasmda keltirilgan.

Yo‘lovchilarga transport xizmati ko‘rsatish sifat
parametrlari guruhlarining og‘irligi bo‘yicha hisob natijalari
2-rasmda keltirilgan.

https://t.me/tdtuilmiynashrlar
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eimzwem epbesz 0
Ly

UST]_,0q EpAOIED)
L

i
i
i
_theqy o INIEn epelerex | of Aumam | |
eqezpjund estensag TEEWZIX eoumys ob erpesmnd wewendeq !
wepryund Usen of [eU 0% dyseu of 1
L] L3 -
i
I
1
|
1210y Surureyfedeq TXIET ETOEN 0 TRTEST 03 H
ST ngeb mepg ob 04 TEE0 rnEEdob I 0 | b
TSIIZNg B iea‘mw Of | |wepmsmizng Fmmmerieseg TN, |
L3 1
|
I
|
IF :
Y 1selerep
feepley ) SIS e MUEE O | 1
BIIZEX JE[UAROY TSt ALY St X 04 OTPTIEIY !
L * * |
i
1
e ‘\[ITLMSOW TsEferep IS B} i
(I ORY Hwbaoys eEpw-onY :
L] ¥ !
1seferep
ISTARY JUESUEEAOWA] MULIIA0] O£ DEPIE[ESTPO ZIS)Xeq
e HeTeReg ] 04 7y —2
(TeryTys eA EIOUMYR YSe[sT (LR
% ! 1q ‘TIEPPIL e[St -s]}l;\sal)r erEmedmemm B
. SEQUST TEPSETOTIZIG EPYSTE 04 TEL
L.E ‘l%[g}gmggm. 17efeq TUTSEZ 0 ST ] erq leﬂnx.mm::an
;5! (R[S eA TEf f;uwuso'.\ :mm:bmb)
TE[ZISTAER 13nuesnyse eyere e 15ip10£e) edysTISO
med oqbr Soq L) lﬂ"[q1501_1\!;lﬂ‘;'11‘ﬂ'151’-’>l eS[emE msise)
TEQ ENERY ] 04 1 Sommrerensoa wodsuen
[ L)
r—— y?
seft TSBIBIED ST[0 EURTEACY
e el FUmEpA0] 0f DEBEpRID
R EPIUOTES AL EipEr s AL RO grpreg
Smuod Yeeferp yueBh
Breimuos . ol
ﬁ T AL EIOTET OART EPIIO[ES AL ﬂm}bﬂ DPUOES AL
; L3 L ¥
% e
K] ooy UTITE jEYRq LNIoN YTty
S (1omeh) peserEy AT Tepon b eBAL 13ez0) SMUAL
L3 LY [ ¥
Tseferep
BrERL e DIUES] 01 (WEE[TR JEsk)
ooy S 0 || iSipafaew bipu 0 EHEL 0 BUUUO[ES
TsEms04 JodsTT ] SUSKETD EPFUOTES AL TSEYIS0A JI0dSTRI
L r
BT R 0 TEAT2JT [ETSYeT
=) SUTMENEIE] WA T Surmpexereq (AL
A K L
-
TSt ezeygas 18nAnmosep 18z

\ENEREY EREY 0 BUIAL
L)

Axborot-
chanlik

TeAmoyum
TSF0 JoTwy e epibey

yodsmer]

ReAmnoNm
TEHIG, TUTSETHst
epeferep Aeb podsuer],

15muoso
msrdoy qsmen o4 pgobu|
EpUES 3 owmmenyy

L

L

L)

foydalanish
imkonivati

1Br7erb Bidemb | |iBpniem reidng
TST[SI) UEPUN. | |qsTUeqeerey | | (15epnu mmez) | |Sopogse] o)

neAmoyum

e[ 0%

fIseferep 110 e[
Surmempse] o4

URSUEDRT Nedmmoy

TSIDM BEAT | | epruojes AL | | eprepeppnm Mz
[ L

[}

Y ¥

Ineyerey niodsten
mRAO] 0% Ty 1odster],

TSEI0NS

Tpp sHesT 0y

TEPPOTI STjeSI 03

K

ez SUA ez UL
[y

ry

March, 2024

Research, Innovation, Results

1-rasm. Yo‘lovchi transportida xizmat ko‘rsatish
sifatining iyerarxik tuzilmasi
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Atrof-muhitga ta'sir

Igtisodchanlik

2-rasm. Yo‘lovchi transporti xizmati sifatini
belgilovchi parametrlar guruhlarining og‘irlik
ko‘rsatkichlari

4. Olingan natijalar
muhokamasi

Amalda yo‘lovchi transporti xizmati sifatini baholash
mezonlarida harakat xavfsizligi parametri sifatida yo‘l-
transport hodisalari dinamik darajasi va unda yo‘lovchining
yo‘qotadigan vagqti hisobga olingan.

1
k= 1+aB, (2)

bu yerda: o - yo‘lovchining yo‘l-transport hodisasi

natijasida nisbiy yo‘qotgan vaqti: Bo — yo‘l-transport

hodisasining dinamik darajasi ko‘rsatkichi.

(2) ifodadan o°‘tgan davr uchungina foydalanish
mumkin. Ammo, yangi ochilgan yo‘nalishlarda qisqa davr
ichida (masalan, 1 sutka) YTH sodir etilish ehtimolligi
kamligi, shuningdek, yo‘nalishlarda harakat sxemasi
o°zgarishi, qolaversa, jamoat transporti yo‘nalishida harakat
xavfsizligiga ta’sir etuvchi parametrlarning
o‘zgaruvchanligi, ya’ni, (ko‘rilayotgan davr ichida)
yo‘nalish  sxemasi hududida yo‘lovchilar ko‘plab
yig‘iladigan ob’ekt hosil bo‘lishi (yoki aksincha), oraliq
bekatlarning soni o‘zgarishi, yo‘llarning kesishmalarida
yoki peregon uchastkalarida yo‘l harakatini tashkil etish
texnologiyasining o‘zgarishi (2) ifoda bo‘yicha mukammal
natija (ishonchli) olib bo‘lmasligiga asos bo‘ladi.

Jamoat transportining yo‘nalish bo‘yicha harakati
xavfsizligini quyidagi ifoda yordamida aniglash muallif
tomonidan tavsiya etiladi,

nyM =Xim K 3)

bu yerda: Ki — kesishmalar, peregonlar va bekatlarning
xavfsizlik koeffisiyentlari.

Ki har bir ob’yekt uchun alohida hisoblanib, tegishli
ob’yektlarning umumiy koeffisiyentini shakllantiradi,
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masalan yo‘nalishdagi barcha kesishmalarning yakuniy
harakat xavfsizligi koeffisiyenti quyidagiga teng bo‘ladi.
Kk, = Zj=1 K; 4

Avtomobil yo‘llarining bir sathli kesishmalari xavfliligi

quyidagi ifoda orgali aniglanadi,

_ 107GKy 5)
@ " 25(M+N) (

bu yerda: G — 1 yilda; M, N — asosiy va ikkinchi darajali
yo‘llardagi transport vositalari harakati jadalligi, avt./sutka;
Ki — ziddiyatli nugtalarning nisbiy halokatliligi; 25 —
kunlarning o‘rtacha sonini yilga ta’sirini hisobga oluvchi
koeffisiyent.

(5) ifodada sodir etilishining nazariy ehtimolligida fagat
transport vositalari nazarda tutulgan, vaholangki yo‘l-
transport hodisalari piyodalar, velosipedchilar hamda
aravalar ishtirokida ham sodir etilishi mumkin. ishtirokida
ham sodir etilishi mumkin. Shu nugtai-nazardan mavjud (5)
ifoda muallif tomonidan quyidagicha takomillashtirildi,

K _ 10GTBKﬁTE mnKnKGTBnKﬁn mBKBmGTBBKiB

- (M +Nr5) a(My+N;) a(Ma+N;)

M, Kok Orpakia
a(My+N;) ©)

bu yerda: G — 1 yilda transport vositalarining o‘zaro
ziddiyatli nugtalarida yo‘l-transport hodisalari  sodir
etilishining nazariy ehtimolligi; Gmn — 1 yilda transport
vositalari va piyodalarning o‘zaro ziddiyatli nugqtalarida
yo‘l-transport  hodisalari  sodir etilishining  nazariy
ehtimolligi; Gms — 1 vyilda transport vositalari va
velosipedchilarning o‘zaro ziddiyatli nugqtalarida yo‘l-
transport hodisalari sodir etilishining nazariy ehtimolligi;
Gma — 1 yilda transport vositalari va aravalarning o°zaro
ziddiyatli nugtalarida yo‘l-transport hodisalari  sodir
etilishining nazariy ehtimolligi; Kiw — transport vositalari
harakatining yillik notekislik koeffisiyenti; Kin — piyodalar
harakatining vyillik notekislik koeffisiyenti; Kis —
velosipedchilar harakatining yillik notekislik koeffisiyenti;
Kia — aravalar harakatining yillik notekislik koeffisiyenti;
Mus, Nz — asosiy va ikkinchi darajali yo‘llardagi transport
vositalari harakati jadalligi; Mn, Nn — asosiy va ikkinchi
darajali yo‘llardan chorrahani kesib o‘tuvchi piyodalar
harakati jadalligi; Ms, Ns — asosiy va ikkinchi darajali
yo‘llardan chorrahani kesib o‘tuvchi velosipedchilar
harakati jadalligi; Ma, Na — asosiy va ikkinchi darajali
yo‘llardan (kesib) o‘tuvchi aravalar harakati jadalligi; m, —
chorrahadan 10 mln. transport vositasi o‘tgunga qadar,
undan o‘tadigan piyodalar harakati jadalligi; ms -
chorrahadan 10 mln. transport vositasi o‘tgunga qadar,
undan o‘tadigan velosipedchilar harakati jadalligi; m., —
chorrahadan 10 mln. transport vositasi o‘tgunga qadar,
undan o‘tadigan aravalar harakati jadalligi; K -
chorrahadan 10 mln. transport vositasi o‘tgunga gadar,
undan o‘tadigan piyodalar harakati jadalligini tekislovchi
koeffisiyent; Kex — chorrahadan 10 min. transport vositasi
o‘tgunga qadar, undan o‘tadigan velosipedchilar harakati
jadalligini tekislovchi koeffisiyent; Kux — chorrahadan 10
mln. transport vositasi o‘tgunga qadar, undan o‘tadigan
aravalar harakati jadalligini tekislovchi koeffisiyent.

5. Xulosa

Mamlakatimizda yo‘lovchilarga transport xizmati
ko‘rsatish ~ sifatini  aniqlashda 1-rasmda keltirilgan
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parametrlar guruhi (va parametrlar) asos gilib olinishi lozim.

Yo‘lovchi transporti xizmati sifatini aniqlovchi
parametrlar guruhlari og‘irlik koeffitsiyentlari aniqlanganda
barcha asosiy parametrlar guruhlari giymatlari zarur hollarda
hisobga olinishi mumkin bo‘lgan parametrlar guruhlari
giymatlaridan yugori ekanligi aniglandi.

Avtomobil yo‘llarining bir sathli kesishmalari
xavfliligini baholash piyodalar, velosipedchilar va aravalar
ishtirokoda sodir etilishi mumkin bo‘lgan yo‘l-transport
hodisalarining nazariy ehtimolligini hisobga olish evaziga
takomillashtirildi.

Keyingi tadgigotlar transport vositalari, piyodalar,
velosipedchilar va aravalar harakatining yillik notekislik
koeffisiyenti, chorrahadan 10 min. transport vositasi
o‘tgunga qadar, undan o‘tadigan piyodalar, velosipedchilar
harakati jadalligini tekislovchi koeffisiyentlarni ishlab
chigish hamda chorrahaning xavfliligiga ta’sir etuvchi
ko‘rsatkichlarning bog‘ligligini aniqlashga, shuningdek,
oraliq bekatlar va peregon uchastkalar xavfsizligini baholash
usulini ishlab chigishga yo‘naltiriladi.

Foydalangan
References

[1] 1SO 9000-2000 “Quality management systems
— Fundamentals and vocabulary”.

[2] Tynkos B.A., Muporun JLB., Benbmoxun A.B.,
HIupsieB C.A. ITaccaxxupckre aBTOMOOWIIBHBIE NTEPEBO3KH:
VYueonuk. [Ton pen. B.A. T'yakosa. - M.: [opsidas auHUS -
Tenexom, 2006. - 448 c.

[3] lllaG6anos A.B. PeruoHanbHble JIOTUCTHYECKHE
CHCTEMBI  OOIIECTBEHHOTO TPAHCIIOPTA:  METOAOJIOTHS
(hopmupoBaHHA U MEXaHU3M ynpasneHus, Poctos Ha JloHy,
CKHII BIII, 2001.-205c¢.

[4] Cnupun  W.B. Oprasmsauus u  yOpapjeHHE
MACCaKUPCKUMH ~ aBTOMOOMJIBHBIMM ~ IIepeBo3Kau, M.,
Axaknemust, 2010. — 400 c.

[5] Acanues A M., 3aebsosa H.B., Carunosa O.B.,
Crnupun U.B. Ckopo6orarsix U.U. u ap. MapkeTHHroBsIit
MOAXOA K YNPaBIEGHHIO KAuecTBOM TPAHCIIOPTHOTO
obcnyxuBanus: Monorpadus/Ilon pen. 3aswbsuioBoit H.B.,
CarunoBoit  O.B., Cmupuna W.B.— HoBocubupck:
MznarensctBo IPHC, 2016. — 172 c.

[6] CnaBuna IO.A. HayyHO-HpaKTHYECKHE METObI
OLICHKM KauecTBa OOCIYXHUBAHHMS HACENEHUS TOPACKHM
Ha3eMHBIM MAaCCAKUPCKUM TPaHCIIOPTOM.
Juc.kann.rexs.Hayk. — Caparos, 2015. — 194 c.

[7] Nenpumn H.B. 11256 DddeKTUBHOCTL U KAYECTBO
Kak  (akTop  KOHKYpEHTOCMOCOOHOCTH  YCIyr  Ha
aBTOMOOMJIBHOM TpaHcHopTe: MoHorpadus/H.B. ITenpumH;
nox Hayd. pen. B.II. berakoBa. — Tam60B : M3a-Bo Tamo.
roc. TexH. yH-ta, 2008. — 224 c.

[8] CenuBepcTor  SI.A.  Mogenn  ynpaBneHus
TOPOACKMMH TPAHCIOPTHBIMH MOTOKAMH B  YCJIOBHSX
HEOMPeIeJICHHOCTH BHENIHeH WH()OPMAlMOHHOW CpenpL.:
Juc.xann. rexH.Hayk. — Cankr-IlerepOypr, 2015. — 179 c.

[9] TaBpukos B.A., Ilemsmun H.B. Ananmus
MoKa3aresiel KauecTBa aBTOTPAHCIIOPTHBIX yCIIyT, Bompocsr
COBPEMEHHOIl HayKM M  TPaKTUKH, YHHUBEp. UM.
B.1.Bepuaackoro. Ne2(60). 2016, c. 69-78.

[10] Eboli, L. and Mazzulla, G., Service quality
attributes affecting customer satisfaction for bus transit.
Journal of public transportation, 2007. VVol.10(3), Pp.2.

adabiyotlar  /

https://t.me/tdtuilmiynashrlar

[11] Eboli L, Mazzulla G., How to capture the
passengers’ point of view on a transit service through rating
and choice options. Transp Rev. 2010. Vol. 30(4). Pp. 435-
450.

[12] | Farida., Public transport service relating to
safety, IOP Conf. Series: Materials Science and Engineering,
2018. pp 434.

[13] Iappuxos B.A., Tlensmmn H.B. Amnanus
IoKa3aTeJiell KauecTBa aBTOTPAHCIIOPTHBIX ycIyT, Bonpocsl
COBPEMEHHOW HAayKU M NpaKTUKU. YHuBepcuteT uM. B.M.
Bepnagckoro. Ne2(60). 2016. ¢.69-78.

[14] Moposos A.C., Tayokun I'.B., Ueprukos A.A.,
q)OpMI/IpoBaHI/Ie FOpOHCKOﬁ TpaHCHOpTHOfI IIOJIMTUKKU Ha
OCHOBE pacydera OOBEKTHUBHEIX ITOKa3aTellell KauyecTBa
nepeBo3ok, «Tpancmopt Poccuiickoit ®enepannm», Ne 4
(53) 2014, c. 54-59.

[15] Jluteun B.B. PaspaGoTka METOIUKH
KOMILJICKCHOM OLICHKHU KayecTBa TPpaHCIIOPTHOI'O
00CITy’)KUBaHUS TACCAKUPOB HA TOPOJICKUX AaBTOOYCHBIX
Mapuipytax B CPeIHMX U OONbLIMX Topojax. The
Development of the Informational and Resource Providing
of Science and Education in the Mining and Metallurgical
and the Transportation Sectors 2014, ¢.178-186.

[16] Mynees E.IO. Kpatkuii 0630p METO/IMK 110 OLIEHKE
KadyeCTBa TNIEPEBO30OK IMaCcCaKxupCKUM
tpancroprom.(https://publications.hse.ru/pubs/share/folder/
eaadxcct5a/201795040.pdf)

[17] Abdullaev, B., Yuldoshev, D., Muminov, T., &
Axmedov, D. Improving the method of assessing road safety
at intersections of single-level highways E3S Web of
Conferences 264, 05027 (2021). CONMECHYDRO-2021.

[18] Abdullayev B.l., Abjalov A.M., Jamoat
transportida  xizmat ko‘rsatish sifatining xavfsizlik
parametrini baholash mezonini takomillashtirish//TAYI
xabarnomasi — Toshkent, 2020/ - Ne2. b. 77-82

[19] Abdullayev B.l., Nazarov A.A. (2020) Ways
quality increasing of exploitation of city bus capacity and
traffic. European Sciences review. Scientific journal, Vol.5-
6, Pp. 374-376.

[20] A Handbook for Measuring Customer Satisfaction
and Service Quality. TCRP Report 47. Transportation
Research Board. National Research Council. 1999.

[21] EN 13816:2002. Transportation - Logistics and
Services - Public Passenger Transport - Service Quality
Definition, Targeting and Measurement. European
Committee for Standardization, 2002.

[22] Homenknarypa nokasareneii kauecrsa. TOCT P
51004-96. — M.: UTIK U3a-Bo cranmapros, 1997. — 9 c.

[23] Mpokonenko ~ B.JI.,  Jlomomocos  O.M.
Onpenenenne Ko3(pOUIHMEHTOB BECOMOCTH CIMHUYHBIX
MOKa3aTeNieil KadecTBa METOAOM paHra, cOopHHK |X
MEXIYHApOJHON CTYAEHYECKOW HAaydyHOH KOH(pEpCHIIUH
«Crynenuecknit HayaHbIH popym 2017», ¢ 4,2017.

Mualliflar to‘g‘risida ma’lumot/
Information about the authors

Abdullaev Botir PhD, JIOLIEHT,

Inatovich roCyapCTBEHHBII
yHnBepcheT
mrabotir@mail.ru,
+998946994152
https://orcid.org/0009-000

March, 2024
Research, Innovation, Results

TamikeHTCKuit
TPaHCHOPTHBIN




Journal of Transport

ISSN: 2181-2438

Volume:1|Issue:2|2024

Stages of application of the outsourcing matrix in the transport system

N.Sulaymonov!®2 M. Ikromov

limb

Tashkent state transport university, Tashkent, Uzbekistan

Abstract: This article discussed the sequence of steps of using the outsourcing matrix in the transport system.
Autorsing is a popular strategy in the transportation system, as it seeks to determine the processing and
efficiency of companies. One effective way to manage outsourcing decisions is the outsourcing matrix,
which helps companies decide which methods to outsource to whom and to whom. The use of the
outsourcing matrix in the transport system is analyzed, scientific-methodical and practical suggestions

and recommendations are given.
Keywords:

outsourcing matrix, transport system, cost reduction, efficiency, decision-making outsourcing.

1. Introduction

In today's advanced age, along with many other fields,
the need to introduce modern technologies and methods in
the modern transport system is emerging. In the use of
outsourcing services, along with the use of digital platforms,
the development of the outsourcing matrix serves as an
important factor. In particular, a number of reforms in this
regard are being implemented in our country. Republic of
Uzbekistan. Considering that Uzbekistan is currently in the
transition stage, it is appropriate to approve the digital
economy strategy. Uzbekistan "Digital Uzbekistan-2030"
and measures for its effective implementation. Decision PF
6079 of October 5, 2020 opened a new page not only in the
policy of developing the digital economy [1].

Transportation outsourcing is one of the most frequent
decisions in this trend, leaving transportation in the hands of
experts in the function allows companies to devote
themselves to their business and reduce fixed costs, resulting
in a competitive advantage.

But this delegation is not without risks, so various
analytical tools play a key role in making the best decisions.
Transport logistics plays an important role in the success of
enterprises in various industries. Evaluating the performance
of a transport logistics company is essential in ensuring
efficient operations, cost effectiveness and customer
satisfaction. To simplify this process and make an informed
choice, companies use an outsourcing matrix to evaluate
potential transport logistics partners based on predefined
criteria. The Outsourcing Services Matrix involves creating
a table that lists relevant criteria for evaluating transport
logistics companies and potential service providers. The
criteria we have chosen allow us to entrust outsourcing
services to evaluate the activities of a transport logistics
company. By creating an outsourcing matrix, any company
will have the opportunity to systematically analyze its
transport-related processes. Through the outsourcing matrix,
any enterprise or transport company engaged in outsourcing
services can manage its internal and external system more
optimally.

https://orcid.org/0009-0001-8201-0944
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2. Literature review

Several scientists have conducted research on the stages
of outsourcing matrix application in the transportation
system, using various research methods to understand the
complexities and challenges of this process. One of the key
researchers in this field is Dr. Anna Smith, a transportation
management expert who has extensive experience in
studying outsourcing practices within the industry.

Although there are prescriptive models in the literature
that provide cognitive approaches to logistics outsourcing, in
practice, cognitive and experiential search and evaluation are
used to make outsourcing decisions. International scholars
Mello J. E, Esper T. L and Stank T. P have expanded by
including personal factors such as experience and personal
interests as well as cultural factors such as organizational
values and norms as inputs to the process [2].

In addition, Asian scientists Scientists Li Y., Liu X.,
Chen Y. who carried out scientific work on the evaluation of
outsourcing services and transport logistics companies using
the decision matrix method [3].

In addition, in their articles,international scientists Fu S.,
Yu Y., Xu M. conducted scientific work on "Creating a
secure algorithm for outsourcing the calculation of matrix
multiplication in the cloud” [4].

3. Research methods and the
Received results

These scholars have developed best practices and
strategies for organizations seeking to optimize logistics
operations through effective carrier selection processes
using the decision matrix method, the Barnes matrix method,
and the Dornier matrix method. In our article, we used a
number of methods, including: comparative research and
questionnaire based on the theoretical analysis, we made a
sequence of creating an outsourcing matrix from the aspects
that we found important in the implementation of the
outsourcing matrix strategy. The outsourcing matrix itself is
a valuable tool for companies making decisions about where
to outsource processes. The matrix considers how complex
each process is and how important it is at a strategic level.
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At a very high level, the outsourcing matrix is used in the
context of business analysis, project management. To
outsource or not to outsource is a decision that every
growing company must make at some point. An impact
matrix can help. The impact matrix has two criteria on its
axis and the complexity of the process and the importance of
the process to the company. There are many tools to help us
make these decisions, but we rarely find such a simple and
intuitive approach. The matrix follows a general rule: the
most important and complex processes for the operation of
our transport company should be kept under our control.
When processes like these are sent elsewhere for
completion, any mistakes can be dangerous for the company.

However, less critical and less complex processes for
the proper functioning of the company can be safely
outsourced/automated.

It is always wise to make careful and educated decisions
when considering the company's well-being, therefore, in
any situation, an outsourcing matrix can be created by each
company, either in general or individually.

There are a number of things to do when first creating an
outsourcing matrix for a transportation system. We have
selected the 10 criteria that we consider the most important,
they are as follows:

1. ldentify key functions or activities in the
transportation system that can be outsourced, such as
maintenance, logistics, fleet management, or customer
service;

2. Determine the criteria for evaluating potential
outsourcing partners; for example, cost, experience,
expertise and geographic coverage.

3. Create a matrix with identified functions or activities
on one axis and evaluation criteria on the other;

4. Research and gather information about potential
outsourcing partners who provide services related to the
specified functions or activities;

5. Evaluate each potential outsourcing partner according
to the criteria in the matrix, assigning a score or rating for
each criterion;

6. Rank potential outsourcing partners based on their
overall score or rating;

7. Choose an outsourcing partner that best meets the
criteria and requirements of the transport system;

8. Negotiating an outsourcing contract with the selected
partner that specifies the scope, terms and conditions and
performance indicators;

9. Regularly monitor and evaluate the outsourcing
partner's performance to ensure compliance with agreed
standards and expectations;

10. Make adjustments or changes to the outsourcing
arrangement as needed to optimize the efficiency and
effectiveness of the transportation system.

But such trends are just emerging in the transport market
of Uzbekistan. The problem is that the outsourcing of
logistics services requires transport workers to first
restructure corporate management and ensure maximum
transparency of financial flows. This applies not only to
customers of services, but also to their performers.
Nowadays, many transport companies think about focusing
maximum effort and attention on the main business and
giving secondary functions to specialists: automation and
support of information systems - software developer or
system integrator, financial reporting - accounting and
consulting firm, organization of catering and banquets -
catering company, personnel selection - recruitment agency,
etc.

https://t.me/tdtuilmiynashrlar

In general, the application of the outsourcing matrix in
the transportation system can help organizations streamline
operations, reduce costs, and improve overall performance.
By following these steps, organizations can effectively use
third-party providers to improve transportation services.
Based on the conducted research and the work processes of
transport companies, we have drawn up the stages of using
the outsourcing matrix in transport, which looks like this:
The stages of using the outsourcing matrix in the transport
system are shown in (Fig. 1)

( Stages of application of the outsourcing matrix in the transport syﬂem)

(/dentiﬁcation of workers ) ( Evaluation and analysis )

(Study of additional servims) (Cammunicatian management}

System testing

(Leaming the selection criteria) ( )
( Create a customer surVey) (Creating a system presenta#ion)

(Conducf;fng personal survgys) (Mom’tan’ng and management)

(Selecf:r‘on of service providers ) ( Detailed analysis )

Fig.1. Stages of application of the outsourcing
matrix in the transport system

In order to understand more deeply the stages of using
the outsourcing matrix in the transport system, if we analyze
each of the 12 stages as a system, we will be able to create a
wax matrix, and we will describe these 12 criteria in detail
in our next articles.

If we turn to the general outsourcing matrix for most
business companies, it looks like the following, it is depicted
in (Fig. 2)

5 A
=
Retain

g

=

~

14

Z
5

(=

-]

£ Outsource
7

3

—
Low Contribution to Operational Performance High

Fig. 2. Outsourcing matrix

From the outsourcing matrix, in general, companies
want to eliminate or outsource high-cost activities of low
strategic importance. If the activity has a low contribution to
operational efficiency, it can be eliminated, and if it
contributes high to operational efficiency, it should be
outsourced. wants to control the activities that have. This can
be done by continuing business as usual or by forming
strategic alliances or improving efficiency [5].

In most cases, the way to do this is to reduce costs as
much as possible. Common cost reduction methods include:

1. Procurement: consolidation of purchases or revision
of supply contracts;

2. HR management: reduce labor costs through salary,
training, overtime, benefits and health, employee stock
ownership and downsizing;

3. Development of technology: use of IT and digital
technologies to reduce communication and organizational
Costs;

Use advanced production technology;
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4. Logistics: cooperate with distribution companies
(such as FedEXx).

5. Operations: outsourcing manufacturing to a cheaper
jurisdiction (eg China/India/other).

Increase the level of use of fixed assets;

Move the headquarters to a cheaper city, region or
country.

6. Finance: reduce working capital, including inventory
and accounts receivable, while refinancing outstanding debt
and divesting non-core assets [6].

At the same time, we can face some common problems
when using the outsourcing matrix in the transportation
system, they are as follows:

1. Lack of communication: If there is poor
communication between the transport company and the
outsourcing partners, it can lead to delays, confusion and
errors in the transport process.

2. Inefficient processes: If the outsourcing matrix is not
properly designed or implemented, it can lead to inefficient
processes and increased costs for the transportation
company.

3. Lack of Transparency: Without proper oversight and
monitoring, the outsourcing matrix may lack transparency,
leading to potential fraud or misuse of resources.

4. Quality Control Issues: If strict quality control
measures are not taken, the transport company may receive
subpar services from their outsourcing partners, leading to
customer dissatisfaction and reputational damage.

To correct the outsourcing matrix in the transport
system, they can be corrected by performing the following
steps:

1. Improve communication: Implement regular
meetings, registration and reporting mechanisms to ensure
clear communication between the transport company and
outsourcing partners.

2. Simplify processes: evaluate and streamline the
outsourcing matrix to eliminate redundancies and
inefficiencies, improve overall performance, and reduce
Costs.

3. Increasing transparency: implementation of
monitoring and reporting systems to monitor the activities of
outsourcing partners and ensure transparency in the
transportation process.

4. Implementation of quality control measures:
development and implementation of quality control
standards to ensure that outsourcing partners provide high-
quality services that meet the requirements of the transport
company [7].

By addressing these issues and implementing these
solutions, the outsourcing matrix in the transportation
system can be improved, leading to a more efficient and cost-
effective transportation process [8].

After creating the steps to apply the outsourcing matrix
in the transportation system, you can perform the following
additional steps:

1. Evaluate and select potential outsourcing partners:
Once you have identified the key criteria and created a
matrix, you can begin evaluating potential outsourcing
partners based on these criteria. This includes a thorough
assessment of each potential partner's capabilities,
experience, expertise, and pricing.

2. Negotiate contracts and agreements: Once you've
selected your outsourcing partners, negotiate contracts and
agreements that clearly define scope of work,
responsibilities, service levels, pricing, and performance
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metrics. negotiation is important. These agreements should
also include provisions for monitoring and managing the
outsourcing relationship.

3. Implement performance monitoring and management
processes: It is essential to establish performance monitoring
and management processes to ensure that outsourcing
partners meet agreed service levels and performance
indicators. Regular reviews and audits should be conducted
to assess the performance of outsourcing partners and
identify any areas for improvement.

4. Measuring and monitoring results: It is important to
measure the results of outsourcing in the transportation
system and to evaluate its effectiveness and impact on the
organization. Key performance indicators (KPIs) such as
cost savings, efficiency gains, service quality, and customer
satisfaction should be monitored regularly to assess the
success of an outsourcing initiative [9].

By taking these extra steps and effectively applying
the outsourcing matrix to your transportation system, you
can expect to see several results, including:

- Cost savings: Outsourcing helps reduce operating costs
by leveraging the expertise and resources of external service
providers.

- Improve efficiency: outsourcing can simplify processes
and improve the overall efficiency of the transportation
system.

- Enhanced service quality: By partnering with
experienced outsourcing providers, you can improve the
quality of services and deliver better results to clients.

- Increased flexibility and scalability: Outsourcing
allows organizations to scale up or down their operations
based on changing business needs and demand.

- Focus on core competencies: By outsourcing non-core
activities, organizations can focus on their core
competencies and strategic priorities [10].

Our research has shown that the application of the
outsourcing matrix in the transport system usually involves
several steps. The first step is to identify the functions that
are central to the company's operations and that can be
outsourced. This requires an in-depth analysis of the
company's business processes and identification of areas
where outsourcing can bring value.

The next step involves evaluating potential outsourcing
partners using criteria such as cost, quality, and reliability.
Companies should thoroughly analyze the capabilities and
reputation of potential vendors to ensure they can meet the
company's needs.

Once outsourcing partners are selected, companies must
establish clear communication channels and performance
metrics to track vendor performance. Regular evaluations
should be conducted to ensure that outsourcing partners are
meeting the company's expectations and delivering value.
And at the same time, according to the 12 selected criteria
that we indicated above, each transport company can build
its own matrix or, based on its internal work process, create
an alternative outsourcing matrix for itself. There are many
important elements to consider here, and taking them all into
account and analyzing them down to the smallest factors will
allow you to create a superior outsourcing matrix.
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4. Conclusion

The application of the outsourcing matrix in the
transportation system can help companies make informed
outsourcing decisions, reduce costs, and improve efficiency.
By following the steps outlined in this article, companies can
successfully implement an outsourcing matrix and reap the
benefits of strategic outsourcing. In particular, we hope that
in the transport logistics system of the Republic of
Uzbekistan, by using modern methods and methods, such as
this new outsourcing matrix, we will reduce costs and create
an optimal environment for further increasing our transport
potential.
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Study of mechanical properties of modified sulfur polymer composite
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Abstract: In this article, the effect of modified dispersed and fibrous fillers on the mechanical and operational
properties of sulfur-based concrete is studied, and the optimal time and method of modification are
determined. The obtained results were compared with M450 heavy concrete, which is currently used in
the production of reinforced concrete sleepers for railway transport.

Keywords: Sulfur concrete, modification, glass fiber, dispersed filler.

Modifikatsiyalangan oltingugurt polimer kompozitning mexanik xossalarini
tadqgigotlash

Ziyamuxamedova U.A.> @2 Nafasov J.H.1®P, Miradullaeva G.B.}®¢, Rustamov M.U.2® 9,

Maxamadieva N.F.1@ @
Toshkent davlat transport universiteti, Toshkent, Ozbekiston
2Sanoat Energetika Guruhi MChJ XK Muborak XIChK, Muborak, O‘zbekiston

Annotatsiya: Ushbu magqolada oltingugurt asosli betonning mexanik va ekuplutatsion xossalrini ta’minlashda
modifikatsiyalangan ~ dispers va  tolali  to‘ldiruvchilarning  ta’siri  o‘rganilgan, hamda
modifikatsiyalashning optimal vaqti va usuli aniglangan. Olingan natijalar bugungi kunda temir yo‘l
transporti temir-beton shpalalarini ishlab chiqarishda qo‘llanilib kelinayotgan M450 markali og‘ir beton
bilan solishtirilgan.

Keywords: Oltingugurt beton, modifikatsiyalash, shisha tola, dispers to‘ldiruvchi.

1. Kirish Qariyib o‘n asrdan beri insonlar tomonidan foydalanib

Xozirgi kunda, chet elda va mamlakatimizda xar xil
sharoitda va soxalarda ishlovchi kompozit materiallarni
yangi tarkiblarini va ularni mexanik xossalarini oshirish
uchun kimyoviy, fizik va mexanik modifikasiyalash usullari
bo‘yicha tadgiqotlar olib borilmogda. Bunda termoplast
materiallarning molekulyar tuzilishi va gatlamlararo
strukturaning shakllanishi o‘ziga xos xususiyatlariga mos
ravishda modifikasiyalash usullari tarkibiy komponentlarga,
olish texnologiyasiga va shu kabi boshga omillarga
bog‘likligini tadgigotlash bilan energiya tejamkor, ekologik
toza, mustaxkam, ekspluatasion sharoitlarni inobatga olgan
xolda mustaxkam yangi materiallar yaratish va ularni
amalda qo‘llash uchun real ekspluatasion sharoitda sinash
orgali uni  chidamliligini, dinamik  yuklanishlarni
materialning mexanik mustahkamligi va ishonchliligiga
ta’sirini aniglash dolzarb muammo bo‘lib kelmoqda.
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kelinayotgan beton — shag‘al, qum, maydalangan toshlar,
Portland sement, suv kabi materiallar aralashmasi
hisoblanadi. Beton ishlab chiqarish sanoati yillar o‘tgan
sayin rivojlanib bormoqda.

Bugungi kunda betonning bir gancha modifikagiyalan
turlari yaratilgan bo‘lib, polimer-beton, sement-beton, temir-
beton, qo‘rg‘oshin-beton va oltingugurt-beton shular
jumlasidandir. Yugqorida keltirilgan turlardan oltingugurt-
beton boshqa beton turlaridan o°zining agressiv muhitlardagi
ekspluatatsion, mexanik va fizik xossalari bilan ajralib
turadi.

Oltingugurt beton — zamonaviy kompozitsion material
bo‘lib, u inert agregatlar va konstruvktiv mustahkamlash
funksiyalarini bajaradigan to‘ldiruvchi moddalarni o‘z
ichiga oladi. Oltingugurt asosida tayyorlangan kompozitlar,
shu jumladan oltingugurt beton ham termoplast material
hisoblanadi. Oltingugurtning bunday xossalari vareaksion
xossalrini inobatga olib undan polimerlanish jarayonida
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struktura shakllanishida to‘ldiruvchi va bog‘lovchi orasidagi
fizik kimyoviy jarayondarni tadgigotlash asosida bu
materialdan  yuqori  mustahkamlikka ega bo‘lgan
konstruksiyalar, issiglik izoliyatsiya xususiyatli materiallar
va yuqori agressiv muhitlarga bardoshli materiallar olish
mumkin.

Oltingugurt elementining funksional imkoniyatlarining
yuqoriligiga garamay hozirgi kunda undan materiallar olish
imkoniyatlari olimlar tomonidan to‘liq o‘rganilib
chigilmagan. Yevropa olimlari olib borgan ilmiy izlanishlar
natijasiga ko‘ra oddiy oltingugurt betonga nisbatan
modifikatsiyalangan oltingugurt beton xossalari bir gator
afzalliklarga ega. Bunga ko‘ra oltingugurt polimer beton
modifikatori portland sementga qgaraganda ishgalanishga
garshilik, bosim, egilish kabi xususiyatlari yuqgori. Oddiy
betonga nisbatan charchoqqa chidamli bo‘lib, takroriy
yuklarga bardoshli hisoblanadi. Oltingugurt polimer beton
modifikatori qariyb 50 yildan beri gishloq xo‘jaligi va oziq
ovqatni qayta ishlash zavodlarida, qoplamalar sifatida, quvur
liniyalarini ushlab turuvchi vosita sifatida, sanoatda keng
ko‘lamda foydalanib kelinmoqda [1].

Oc¢zbek olimlari tomonidan olib borilgan tadgiqodlarda
neft gaz korxonalarida ikkilamchi xom ashyo sifatida hosil
bo‘ladigan oltingugurdan oltingugurt beton ishlab
chiqarishda bog‘lovchi sifatida foydalanilgan hamda
portlandsement asosli beton bilan solishtirilgan. Natijada
olingan yangi tarkibli oltingugurt betonning o‘rtacha zichligi
portlandsement asosli betonning zichligidan 4-5% ga,
hamda sigilishdagi mustahkamligi 2-2,5 martaga,
egilishdagi mustahkamligi esa 1,5-2 barobarga yuqorroq
ekanligi  aniglangan.  Oltingugurt  tutgan  beton
portlandsement bog‘lovchisi asosidagi betonlardan kam
bo‘lmagan arzon va yuqori samarali betonlar va
mahsulotlarni olish imkonini bergan [2].

Ushbu ilmiy izlanishlarda  modifikatsiyalangan
oltingugurtdan asos sifatida foydalanish materialning
mexanik xossalarini  yaxshilaganligi keltirib o‘tilgan.
Ammo modifikatsiyalashning turi va madifikatsiyalash
parametrlarining material xossalariga va struktura hosil
bo‘lish jarayonlariga ta’siri o‘rganilmagan.

Adabiyot manbalarini ko‘rib chigish shuni ko‘rsatadiki,
gazni qayta ishlash chigindilari (oltingugurt) asosida
mexanik xossalari yaxshilangan materiallar turli sohalarda
keng go‘llaniladi. Bunday materiallarga talablarning ortib
borishi, aynigsa, ularning ishlashi, turli xil agressiv
mubhitlarga qarshilik, shuningdek, suv o‘tkazmasligi bilan
bog‘liq soxalarda istigbolli bo‘lib qolmoqda. Bunday
materiallar gazni gayta ishlash va gaz-kimyo korxonalarida
gazni tozalash davrida ko‘plab miqdorda ajralib chiqayotgan
oltingugurt asosida olinishi mumkun bo‘lgan oltingugurtli
organomineral polimer kompozit materialdan foydalanish
bir nechta muhim muammolarni hal gilishi mumkin [3]:

- mamlakat qurilish bozorini yugori mustahkamlikka ega
bo‘lgan mahsulotlar bilan ta’minlash;

- ekspluatatsion ishonchlilikni oshirib, buyumning
dizaynini ta’minlovchi materiallar tannarxini kamaytirish;

- mexanik yuklanishlarga va agressiv kimyoviy
muxitlarga bardoshlilikni oshirish hisobiga
konstruksiyalarning tannarxini kamaytirish;

- texnik oltingugurtni utilizatsiya gilish hisobiga atrof-
mubhitga zararli ta’sirlarini kamaytirish.

Organomineral kompozit polimer materiallardan
konstruksiyalarini ishlab chiqarish an’anaviy keramik
kompozit materiallardan konstruktsiyalar ishlab chigarish
bilan solishtirganda CO2 emissiyasini 40% ga kamaytirishga
olib keladi. Bu katta miqdorda karbonat angidrid gazi
ajraladigan, miniral oxaktoshlarni sementga aylantirishda
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sarf bo‘ladigan energiyani, boshga magsadlarga yo‘naltirish
imkonini beradi. Bundan tashgari organominiral kompozit
materiallarni olish uchun 140 °C harorat yetarli bo‘ladi.
Sement ishlab chigarishda esa 1400 °C harorat talab etiladi.

2. Tadqgigot metodikasi

Tadgiqotlar natijasida olingan maodifikatsiyalangan
to‘ldiruvchilar ~ bilan  boyitilgan  oltingugurt  beton
namunalarining mexanik va ekspluatatsion x°salari bugungi
kunda qo‘llanilib kelinayotgan M450 markali og‘ir beton
turlari bilan solishtirildi.

Namunalar  tayyorlashda  foydalanilgan  dispers
to‘ldiruvchilarning sirt yuzalari faolligini oshirish uchun
vibroplanetar faollashtirgichdan foydalanildi  (1-rasm).
Vibroplanetar faollashtirgichning mavjud analoglaridan
farqi shundaki, wushbu faollashtirgichda to‘ldiruvchi
zarrachalariga bir vaqtning o‘zida turli yo‘nalishlarda
koriolis kuchini ta’sir ettirib sirt yuzalarini yaxshiroq
faollashtirish imkoniyati mavjud. To‘ldiruvchi sifatida
material tarkibiga kiritilgan faol dispers zarrachalar mexanik
faollashtirish jarayonida ikkilamchi Van-der Vaals va
vodorod bog‘larini  hosil qilib, geterosistemadagi
strukturaviy bog‘lanishlarni yaxshilaydi.

Mexanik faollashtirilgan to‘ldiruvchilar va qum-shag‘al
aralashmasini oltingugurt bilan birganikda 140 — 160 °C
haroratda qizdirib aralashtirish uchun “IN-test” MLA-20
markali aralashtirish qurilmasidan foydalanildi. MLA-20
laboratoriya aralashtirgichining texnik ko‘rsatgichlari 1-
jadvalda keltirilgan.

1-jadval
MLA-20 laboratoriya aralashtirgichining texnik
ko‘rsatgichlari
Ne Nomlanishi Miqdori
1 . ‘Arglashtlrlsh kamerasi 101
sig‘imi
2 - Haro_rat.ni_ nazorat +30C
qilish aniqgligi
. . 1 - 9999
3 Avralashtirish vaqti sekund
4 Avralashtirgich tezligi 48 ayl/min.
10°C +
5 Harorat 400°C
6 Nasby namlik < 80%
March, 2024
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4 o‘lchamlari 100x100x 100 mm bo‘lgan qoliplprga qo‘yilib,

5 24 soat davomida havoda quritildi. Olingan namunalarning
mexanik yuklanishlarga bardoshlilik xossalari pressda (2 -
rasm) aniglandi.

11
17

T
lABREN

1 - rasm. Vibroplanetar mexanik faollashtirgich
sxemasi
1 — elektrodvigatel; 2 — bog‘lovchi mufta;
3- aylantiruvchi richag; 4- tosh; 5 — mexanik
faollashtirgich; 6 — yo‘naltiruvchi richag; 7 — korpus;
8 — maydalovchi jism. umumiy ko‘rinishi
MLA-20 aralashtirgichda 160 °C haroratda 15 dagiga
davomida aralashtirilgan oquvchan holatdagi aralashma,

3. Natijalar va muhokamalar

metallurgiya kombinati”da mis ishlab chiqarish
jarayonida hosib bo‘ladigan chigindidan modifikator

Tadgiqodlar uchun mayda va yirik gumning mos sifatida foydalanildi (3-rasm).

ravishda 1:3 nisbatdagi aralashmasi, O'z DSt 127.1-93
bo‘yicha granulalangan texnik oltingugurt hamda
tarkibida 60,68% [4] kremnizem saqlovchi “Olmalig kon

3-rasm. Namunalar tayyorlash uchun xom ashyo materiallari:
a) qum-shag‘al; b) oltingugurt; c) kremnizem

Qum-shag‘al aralashmasi 170 °C haroratda 15 dagiga holatga o‘tgandan so‘ng standart qoliplarga quyib
davomida qizdirilib aralashma tarkibidagi namliklar namunalar olindi. Shu tartibda material tarkibini tashkil
yo‘qotildi, so‘ng modifikatsiyalovchi kremnizem etuvchi komponentlarning miqdorini o‘zgartirib bir
qo‘shilib hajm bo‘ylab bir xilda tagsimlangunga gadar gancha namunalar tayyordab olindi. 2-jadvalda olingan
aralashtirildi.  Haroratni  150°C  gacha tushirib, namunalar tarkibidagi tashkil etuvchi komponentlarning
aralashmaga oltingugurt qo‘shildi va suyaq faza hosil miqdoriy yo‘rsatkichlari keltirilgan.

bo‘lgunga qadar aralashtirildi. Aralashma to‘liq oquvchan
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2 - jadval.
Oltingugurt beton namunalarini laboratoriya sharoitida fizik-mexanik sinovlari natijalari
Shixta tarkibi. mas. % Zichlik, Suv shimishi, Yuklanish
T g/sm? mas. % , MPa
Namun
aragami - Q Sha Kremne

Oltingugurt um gtal Zim
Nel 30 60 10 2 0,792 0,0006 22,006
Ne2 50 10 35 5 0,493 0,0004 18,953
Ne3 30 15 50 5 0,634 0,0006 32,679
Ne4 30 20 45 5 0,704 0,0006 43,087
M450 markali beton (GOST 26633-2012) 2,5 < 0,038 44,95

Tadqiqotlar shuni ko‘rsatdiki organominiran oltingugurt
polimeri kompozit ~ material olish  jarayonida
to‘ldiruvchilarni sirt yuzalaridagi namlikni yo‘qotish
magsadida ularni 150-170 °C gacha gizdirib unga vibro
planetar aktivatorda faollashtirilgan oltingugugurt kukuni
qo‘shilganda, dastlab olitingugurt suyuq holatga o‘tadi.
Komponentlarni aralashtirish jarayonida harorat 170°C dan
oshgandan oltingugurtning polimerizatsiya jarayoni yuz
berib, aralashma quyuglashish holati kuzatildi. 2-jadvalda
keltirilgan 1 va 2 namunalar kompozitsiyada polimerlanish
jarayoni boshlanishidan oldin suyuq holatda quyilgan
namunalardir. 3 va 4 namunalar esa 180 °C haroratgacha
qizdirilib kompozitsiya quyuq holatga o‘tgandan so‘ng
goliplarga quyib olingan.

Kompozitsiya tarkibiga to‘ldiruvchi sifatida 5%
miqdorda  kremnizemning  qo‘shilishi,  to‘ldiruvchi
zarrachalarining o‘ziga xos sirt maydoni tufayli tarkibni
yuqori  darajadagi  to‘ldirishga, bundan  tashqari
modifikatsiyalangan kompozitsiyalarining reologik
xususiyatlarini yaxshilashga, yuqori elektr izolyatsiyasiga
(kam ifloslik  tufayli) va  modifikatsiyalangan
kompozitsiyalarni yugori mexanik xususiyatlarga erishish
imkonini beradi [5-8].

Materialning suv singish xususiyati uning tarkibidagi
bog‘lovchining miqdoriga bog‘liq bo‘lib, unga teskari
proporsional ravmshda o‘zgarganini ko ‘rishimiz mumkin.

4. Xulosa

Olingan natijalar va eksperemental tadgigodlarning
chuqur ilmiy tahlili asosida xulosa qilish mumkinki,
tarkibida 30% miqdorda oltingugurt bog‘lovchi, 20% qum,
45% sheben va 5% miqdorda kremnizem bo‘lgan
kompozitsion ~ materialning  siquvchi  kuchlanishga
mustahkamligi M450 markali sement mustahkamligiga
yagin. Demak oltingugurt asosli kompozit material olishda
harorat muhim ahamiyatga ega bo‘lib, aralashmada
polimerizatsiya boshlangandan keyin olingan materiallar
nisbatan mustaxkamligi yuqori bo‘ladi
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Porosity properties and some properties of cement-concretes with complex
modifiers

U.X. Abdullayev ?, S.I. Kandakharov!, D.T. Sharipova?l, N.B. Rakhimova!
1Tashkent state transport university, Tashkent, Uzbekistan

Abstract:

This article shows the methods of studying the porosity of cement stone modified by the combined effect

of construction additives of various nature and hydration active mineral additives, as well as the

production of products based on them.
modifier, complex additives, cement-concrete, porosity, hydration active mineral additives.

Keywords:

Kompleks modifikatorli syement-betonlarining g‘ovaklilik xossalari va ba’zi
xususiyatlari

Abdullayev U.X.!, Kandakharov S.1.1, Sharipova D.T.!, Rakhimova N.B.!

1Toshkent davlat transport universiteti, Toshkent, O‘zbekiston

Annotatsiya:

Ushbu maqolada turli xil tabiatdagi qurilish qo‘shimchalari va gidratsion faol mineral qo‘shimchalarning

birgalikdagi ta’siri bilan o‘zgartirilgan syement toshining g‘ovakliligini o‘rganish usullarini hamda ular
asosidagi mahsulotlarni ishlab chiqarish ko‘rsatilgan.

Keywords:

1. Kirish

Turli xil tabiatdagi qurilish qo‘shimchalari va gidratsion
faol mineral qo‘shimchalarning birgalikdagi ta’siri bilan
o‘zgartirilgan syement toshining g‘ovakliligini o‘rganish
alohida qiziqish uyg‘otadi. Bu kombinatsiya gidratasiya
jarayoniga ham ta’sir ko‘rsatishga imkon beradi va
gidratasiya mahsulotlari orasidagi nisbatning yo‘naltirilgan
o‘zgarishiga hissa qo‘shishi va syement toshining zichligini
oshirishga sezilarli ta’sir ko‘rsatadi.

Yeksperimental tadgiqotlarda Oxangaron syement
zavodining M400 DO markali portlandsyementidan
foydalanilgan. Mineral to‘ldiruvchi sifatida YangiAngren
IYeS dan uchuvchi kul (UK) va Toshkent quyuv-mexanika
zavodining (TQMZ) po‘lat eritish chiqindilari (PECH)
ishlatilgan. Sirtli faol modda sifatida, polikarboksilat

Modifikator, kompleks qo‘shimchalar, syement-beton, g‘ovaklik, gidrasion faol mineral qo‘shimchalar.

superplastiklashtiruvchi (SP) POLIMIKS ishlatilgan.

Zamonaviy qurilishda yangi avlod betonlarining yugori
fizik-mexanik va ishlash xossalarini kuchaytirishda
kimyoviy qo‘shimchalardan qo‘shib foydalanmasdan
tasavvur qgilish mumkin emas. Qurilishda bunday
kompozitsiyalar va ular asosidagi mahsulotlarni ishlab
chiqarish uchun reologik xususiyatlarga ta’sir qilish,
strukturaning shakllanishi va havo Kkirish jarayonlarini
nazorat qilish imkonini beradigan keng turdagi
qo‘shimchalar qo‘llaniladi[1-6].

2. Tadqgigot metodikasi

Tadqiqot o‘tkazish uchun uchta turdagi
kompozisiyalarning bir gator namunalar tayyorlandi:
nazorat va kompleks qo‘shimchali (1-jadval).

1-jadval
Beton gorishmasining o‘rganilganlik tarkibi

- [S o [= o 3 ) - X -
£ sl 2 |88 ex| = | | Zs3 £ 9
s | 23 | 2 | B2 | GU | Z | £ | 2L, | Ess,
s § 2 g SgE | 55 ? > ESE¥ 255
2 X, & S99 | &= S TET g~
M e > T X S w5 O g O

.5 wn S N I () I} o
B15 1-2 236 1220 715 190 - - -
B15 1-2 201 1220 792 133 35 - 1.89
B15 1-2 201 1220 792 133 - 35 1.89

Shakliga ko‘ra syement toshidagi g‘ovaklar (1-rasm)
yopiq (g‘ovaklari yumaloq va boshqa g‘ovaklardan

https://t.me/tdtuilmiynashrlar

ajratilgan), kanal hosil giluvchi (g‘ovaklarning ikkala uchi
ochiq va to‘g‘ri yoki chuvalchangsimon bo‘lishi mumkin)
turlarga bo‘linadi [10-11].

March, 2024
Research, Innovation, Results




Journal of Transport ISSN: 2181-2438 Volume:1|lIssue:2|2024

G X0
V%1%

1-rasm. Govaklarning asosiy shakllari (A.S.Berkman va I.G.Melnikova bo‘yicha):
a-yopiq yoki chegaralangan g‘ovaklar; b-ochiq kanal hosil qiluvchi g‘ovaklarlar;
v-berk g‘ovaklar; 1-tekis; 2- qurtga o‘xshash; 3- halga shaklida

tufayli hosil bo‘ladi[1-7], qisqarish g‘ovaklari kapillyarlarga

Kelib chiqishi bo‘yicha syement toshidagi g‘ovaklar xo0s o‘lchamlarga ega degan taxmin mavjud.
havo, cho‘kindi (kapillyar, cho‘kindi) va qisqarish G‘ovaklar parametrlarini o‘rganish  2-4-rasmlarda
g‘ovaklariga bo‘linadi. Havo g‘ovaklari texnologik omillar, ko‘rsatilgan.

suvning tashqi va ichki ajralishi natijasida cho‘kish
natijasida hosil bo‘ladi. Siqilish g‘ovaklari syement
toshining gotish paytida "syement-suv" tizimining gisqarishi
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G'ovak diapozon o'lchamlari, mkm

Rasm-2. 3 sutkali muddatda tadbiq gilinayotgan tarkib g¢ovaklarining nisbiy hajmi:
1-nazorat; 2-ZU+SP; 3-SP+PECH

G'ovakning nisbiy hajmi, mm?3/g
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1 2

3-Rasm. 14 sutkali muddatda tadbiq qgilinayotgan tarkib g‘ovaklarining nisbiy hajmi:
1-nazorat; 2-ZU+SP; 3-SP+PECH
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G'ovakning nisbiy hajmi, mm3/g
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4-Rasm. 28 sutkali muddatda tadbiq gilinayotgan tarkib g‘ovaklarining nisbiy hajmi:
1-nazorat; 2-ZU+SP; 3-SP+PECH

G‘ovaklarning oflchamlari bo‘yicha tagsimlanishini
tahlil gilish (5-7-rasm) mos yozuvlar tarkibi texnologik va
kapillyar teshiklarning katta mavjudligi bilan klassik
tuzilishga ega ekanligini ko‘rsatdi. Integral g‘ovaklikning
o‘xshash tabiatiga ega bo‘lgan murakkab modifikatorli
kompozitsiyalarda kompozitsiyalar tarkibiga murakkab

2,5

15

Umumiy g'ovaklik, %
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modifikatorni kiritish, nazorat namunaga nisbatan syement
toshining umumiy g‘ovakligining 15,23 % dan 26,41 %
gacha pasayishiga olib keldi. Natijada gel g‘ovaklar
(0,007+0,09 mkm), kapillyar (0,3+10 mkm) va texnologik
(>10 mkm) g‘ovaklarning muvozanati o‘zgaradi.
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5-Rasm. 3 sutkali muddatda tadbiq gilinayotgan tarkib o‘lchamlarining umumiy g‘ovakligi: 1-nazorat; 2-ZU+SP; 3-
SP+PECH
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6-Rasm. sutkali muddatda tadbiq gilinayotgan tarkib o‘lchamlarining umumiy g‘ovakligi: 1-nazorat; 2-
SP+PECH
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7-Rasm. 28 sutkali muddatda tadbiq gilinayotgan tarkib o‘lchamlarining umumiy g‘ovakligi: 1-nazorat;
2-ZU+SP; 3-SP+PECH

3. Xulosa

Tadgiqgot natijasida olingan natijalar SP+ZU va
SP+PECH asosidagi tarkiblarning kompozit betonning
talab etilgan xususiyatlariga yaxshi ta’sir o‘tkazdi va
natijalar gidratatsiya jarayonini borishida chugur ahamiyat
kasb etdi.
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Disposal of concrate at the construction site during the renovation of
urbanized areas

S.A. Ahmadov!®? D.V. Khaydaroval®®, G.A. Suleymanoval®°®
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: When renovating built-up areas, buildings are subject to demolition, the bearing and enclosing structures
of which are made of reinforced concrete, concrete and brick. It is not advisable to take the disassembled
structures to landfills, since it is possible to process concrete structures at stationary factories and mobile
plants by crushing into crushed stone, sand and reuse these materials in construction. The article discusses
the option of recycling concrete at a construction site using a set of construction machines on the example
of the renovation of a residential area in Tashkent in order to assess the environmental and economic
effect of the method of recycling reinforced concrete scrap.

Keywords: renovation, development of built-up areas, building, secondary crushed stone, recycling.

Yruan3zanus 0eTOHA HA CTPOUTEIbHOM IJIOIIAIKE IIPH PEHOBAIIUHU
YPOAHU3HPOBAHHBIX TEPPUTOPUI

Axmanos A.C.10% Xaiinaposa J.B.10° Cyxeiimanopa I'.A.10°
ITamkenTcKuit rocy1apCTBEHHBIN TPAHCTIOPTHBINA yHUBEPCHUTET, TalikeHT, Y36eKkucTan

AHHOTAIHMA: ITpu peHOBaLMHU 3aCTPOCHHBIX TEPPUTOPHIA, TIOJJICKAT CHOCY 3[aHHUS, HECYLIUE H OrPKAAFOIINEC
KOHCTPYKIIMU KOTOPHIX BHIITOJIHEHHI U3 XKele300eToHa, OeToHa 1 kupnuda. CBO3UTH pa300paHHbIe
KOHCTPYKIIMH Ha IOJIUTOHBI He 11eJIeCO00pa3Ho, TaK Kak BO3MOKHA IepepadoTka GETOHHBIX
KOHCTPYKIMI Ha CTAaIJMOHAPHBIX 3aBOJaX U MOOMJIBHBIX YCTAaHOBKAX APOOJIEHHEM B IeOCHB, IIECOK U
BTOPHUYHOE HCITOJIb30BaHHE 3THX MaTEepHAIOB B CTPOUTEILCTBE. B craThe paccMoTpeH BapHaHT
peuuKIrHra 6eTOHa Ha CTPOMTENIBLHON IIJIOMIAIKe C IPUMEHEHHEM KOMIUIEKTA CTPOUTEIBHBIX MAIIHH
Ha IPUMepe PEHOBAIIMH JKHJIOTO KBapTaia B TaIlIKeHTE ¢ LeIb0 OLIEHKH YKOJIOTHYECKOTO
9KOHOMHYECKOTO 3 dekTa crocoda yTUITN3AIIH JKeIe3006TOHHOTO JIoMa.

KiroueBsie crioBa: pEHOBaIMS, Pa3BUTHE 3aCTPOCHHBIX TEPPUTOPHUIi, CTPOUTENBCTBO, BTOPUYHBIH I11€0CHb, PELIUKIMHT.

CTPOUTCJIBCTBO W YMECHBUIUTHL HArpy3kKy Ha I[IOJUTI'OHBIL.

1. BBeIIeHI/Ie BropuuHblil n1e0eHbh 3HAYMTENBHO JICIIEBIIE MPUPOJHOTO,
TaKk KakK 3HeprosaTpaTrbl Ha €ro MpOM3BOACTBO B 8 pa3
Penopanus yPOAHH3HPOBAHHBIX TepPUTOpHIA, MeHbIIe, a cebecronMocTs OeroHa Hmke Ha 25 % [6].
BKJIIOYAOLIAs CHOC CTaphIX 3HaHHﬁ, CTAHOBUTCS C03HaHI/Ie CHUCTEMBI PCUUKIIMHIAa CTPOUTEIBHBIX OTXOIOOB
HEOTHEMJIEMON YaCThIO KU3HH COBPEMEHHOTO ropoaa. [1pu ABIACTCA NEpCICKTHBHBIM BBICOKOPEHTA0EIbHbIM
IEMOHTA)Ke KOHCTPYKIWMII 006pasyercst 3HAUMTEIbHOE npon3BoAcTBOM. Vcronp30BaHIe MOOMIBHBIX JIPOOHIBHO-
KOJIMYECTBO CTPOUTEIBHBIX OTXOJOB, KOTOPBIE MOTYT OBITh copTHpOBOUHBIX ycTanoBok (MJICY) B psge ciydaes,
YTUIM3UPOBaHbL. 113 Bcex CTpOUTENIBHBIX OTXO0B OJHUM U3 HanpuMmep,  IMpM  peHOBALMK  JKUJIBIX  KBapTaloB,
CaMBIX  PACIPOCTPAHEHHBIX  SIBISETCS  IKENE306ETOH. IPOMBIIIUICHHBIX 00BEKTOB, a€T BOZMOXKHOCTD YTHIU3ALUH
CKIaJMpoBaHHe  OCTOHHOTO  JOMa HA  IOJHTOHAX 0eToHa, HENOCPE/JCTBEHHO HAa MECTe CHOCa, 4TO emé B
YBEIMYMBAET WX IUIONIAJb U JIMIIAET MPOMBIIUIEHHOCTh OoublIeH CTeleHH YIPOLIAeT CXeMy epepaboTKH

Marepuana, NPUIOJHOTO Ui BTOPUYHOTO HCIIONB30BAHHS
[1-5]. VYcranoBku 1O TnepepaboTke OeTOHa MOTYT
pasMmeriatbC B KOMIUIEKCE Ha  IOJWIOHAX, Ha 2. MaTepHaﬂbI U METOAbI
MycoporepepadaThIBAIOIIMX 3aBOJAX, a TAaKkKe B BHJC
CaMOCTOSITENIBHBIX ~ NPOU3BOJACTB ~ WJIM  MOOMJIBHBIX
YCTaHOBOK Ha CTpOMMIoNmagKax.

Vcrnonp30BaHHEe BTOPHYHOTO IeOCHS M IMECYaHO-
IpaBUHHON CMECH MO3BOJISET CHH3UTBH 3aTpaThl HA HOBOE

CuCTeMHBIII aHalU3 Hay4YHBIX WCTOYHHUKOB. I3ydyeHue
HOpPMAaTHBax U IPABOBBIX aKTOB OPTaHOB I'OCYIAapPCTBEHHOM
BJIACTH T'. TaIlIKEeHT.
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3. Pe3yabTaThl HCCI€I0BAHMS

ITo pesynpTaTtam pabGoTHI, SKOHOMHS IIEMEHTA B OETOHAX
kiaacca B15...B25 3a cuer BBegeHHS MHKpPOKpEMHE3eMa
MOXXET cocTaBUTh OT 41 o 183 kr/mM3 B 3aBUCHMOCTH OT
YCIIOBHI TBEpACHUS K CBOWCTB OETOHHBIX CMeCeil.

B pamkxax ropoxackoit mporpammbl  «Pa3zBurue
3aCTPOCHHBIX TeppUTOpHH TalIKeHTa» 10 PEHOBAIMU
ropoja, 3aKOH O KOTOPOH OBUI HMPHHSAT, NPEAIOIaraeTcst
cHoc Oomee wem 900 »kmibIX 3maHUH, 751 W3 KOTOPBIX
CpelHel STaXKHOCTH, TOCTPOeHHbIE B 50-X rojjax npouuioro
CTOJIETHSL, OcTanbHbIe 219 - Manoit sTaxkHocTH. Hecymue u
OrpakAaIOIIe KOHCTPYKIHH

3THX 37[aHUH BBIOJTHEHBI IPEUMYILECTBEHHO U3
Kupnuda, 6eToHa U xene3oberoHa. Jloma ce30HHOM
MOCTPOWKH — JiepeBsiHHbIe [1-5].

PaccmoTrpum Bo3MmoxkHOCTs npumeneHus MJCY Ha
IpUMepe OJHOro U3 KBapTayloB Skkacapalickoro paioHa.
Vuua «Hypounuiinap» oOmamaeT CpaBHUTEIHHO
HeOONIBIINMHE pa3Mepami (puc. 1).

Pucynok 1. ®parment kpaprana «Hyponuiinap»:

Macca  kene300€TOHHBIX ~ KOHCTPYKIMI — 31aHuid,
HOJUISKAIINX  CHOCY, pPACCUMTBIBAETCS HAa  OCHOBE
HNPOEKTHOW  JoKyMeHTauuu cepuil. OObéM  GeroHa
HaJ3eMHBIX KOHCTPYKIMH IMSATHITOKHBIX MaHENbHBIX 5-6
CEKIMOHHBIX 3JaHuii cocTaBisieT 36482,9 Ttounsl. HoBeiM
CTPOUTENBCTBOM OyZeT BO3BEIEHAa 3acTpOiKa KBapTaia
o0eit sxunoi mwiomansio 145826 m?2 (puc. 2) [7].

PucyHnok 2. Konuent peHoBauuu kBapraJja [7]

CornacHo HCCIIEOBAHHMSAM aBTOPOB, NPHUBEIAEHHBIM B
cratbe [8], mebens, moyyaeMblii IpoOieHHeM OeToHa, B
cBoei Macce comepxut 20 % 3epeH ¢pakmuit 2040 MM 1
40-50 % ¢pakmmit 5-20 MM; EMeeT MapKy MO JpOOUMOCTH
300-600, a ero ucTHpaeMOCTh HaXOAUTCA B mpenenax V4-
N2. O6a moxa3arenas BO3pacTalOT C YBEIHYCHHEM
KPYITHOCTH 3epeH. BTopuuHbIi 11e0eHb MMEeT Pa3BUTYIO
HOBEPXHOCTb, TIPUBOAALIYI0 K YBEJIMYEHHIO 00beMa
pacTBopHOi uwacti B OeroHHO# cMmecu [9]. Bropuunsrit
mebeHb, MOXKET WCHONB30BaThCsl MPH  CTPOUTENHCTBE
AaBTOMOOMJIBHBIX JOPOT M HACHINEH, a TakkKe B KauecTBE

https://t.me/tdtuilmiynashrlar

KPYITHOTO 3aIllOJHUTENS B cocTaBe 0eTOHOB Kiacca B30 u
HIDKE.

B cmydae mepepabotku xeme3o0eToHHOro joma, 6e3
yuéTa moTepb, Ha BbIXoJe mnomyuurcs 15000-18300 T,
BTOPHYHOTO MIeOHs (ppakmmu 5—-20 MM, B TOXKE BpeMs, IS
nsrotoBieHus 1 M3 OeroHa kiacca B25 ¢ mpumeneHuem
Bropu4HOro mebHs Tpedyercst 960-1010 xr BTOpHYHOTO
mebHa gaHHOM ¢pakuum [10]. Takum oOpasom, wu3
MMEIOIIETrOCsl Ha CTPOMTENBHOH IUIOLIAJKE BTOPUYHOTO
meOHs, BO3MOXKHO M3roToBUTH 14851-19063 M3 Oerona.
IIpn yuére, uro oOmas IUIOMAAP HOBOTO CTPOUTEIHCTBA
3HAUUTENBHO IIPEBOCXOJUT OOIIyI0 IUIOMAAb CTaporo
JKHIIOTO (hOH/A, TOIYyIEeHHBIH OETOH MOKHO HCIIOJB30BAaTh
6e3 ocTaTKa U YAOBJIETBOPUTH BILIOTH 10 20% notpebHOCTH
B OeroHe mpu crpourtenbcTBe (mpu pacxomge 0,5 m ky0
6eroHa Ha 1 M2 TUIOIIAIN KHUJIBIX TIOMEIICHHUH).

Benymeld mMammHOi B KOMIUIEKTE MO THepepabOTKU
SBISAETCS JPOOWMIKA, OT TEXHWYECKHX XapaKTEPUCTHK
KOTOpO#l  (pasMep  BXOJHOTO  OTBEPCTHA, OO0BEM
3arpy304Horo OyHKepa, MOIIIHOCTh IIPUBOAA, THII APOOWIIKI
U TIp.) 3aBUCHT BEJIMYHMHA IOITYCTUMOTI'0 pa3Mepa HCXOTHOTO
BTOPCBIPBS, MPOU3BOIUTEIBHOCTD, & TAKXKE KOJIHUYECTBO M
pasmep Qpakiuii TOTOBOrO MNpPOIYKTa M BO3MOXKHOCTB
nepepabaTeiBaTh OCTOHHBI JIOM C METAIHYECKUMH
BKJIOUCHHSMH.

CoBpeMeHHbBIE MaIlIMHBI 00J1aJal0T HE TOJBKO BBICOKON
MPOU3BOJUTENBHOCTEIO, HO M BO3MOXKHOCTBIO OBICTPOI
TPaHCHOPTHPOBKH,  YTO  MO3BOJSET  OCYLIECTBIATH
nepepaboTKy B JI0OOM MeCTE. KOTOPBIC BBIMYCKAOT
YCTaHOBKH Ha I'YCEHHYHOM M ITHEBMOKOJIECHOM X011y (pHc.
3).  VYCTaHOBKM  YKOMIUICKTOBaHBI  00OPYIOBaHHEM
IIMPOKOTO TUIIOPA3MEPHOTO psija.

Pucynok 3
cnoco0Has nepepadéaTbiBaTh HETOHHbIE OTXOIBI,
cojep:kalie apMaTypy auamerpom a0 S0 mm [11]
Iporiecc mepepadboTku 6eToHa ¢ momoripio MJICY
COCTOUT U3 3TanoB (puc. 4) [12]:

. npuéMKa U NepBUYHAs COPTHPOBKA
MOCTYIAIOINX OTX0J0B B IPUEMHBIH OYHKED;

. H3MeTbYeHHE OTXO00B B IPOOHIIKE;

. U3BJICYCHUE METAITMYECKUX BKIIFOUCHHIT C
MOMOIIBI0 MATHUTHOTO CerapaTopa;

. pasJieneHue noy4eHHON Macchl Ha (hpaKLuy ¢

HOMOIIBIO TPOXOTA.

KonuuecTBo (pakiyit 3aBUCUT OT APYCOB IPOXOTA.
KpymHble 00J0MKH, HE NPOIIE/IINE TPOXOT,
BO3BpAIIAIOTCS 00paTHO B JPOOHIKY.

[NepepaboTka OeTOHA OCYIIECTBIISETCS KOMIUIEKTOM H3
3—4 MamH: IpoOHIBHO- COPTUPOBOYHAS yCcTaHOBKA (JI6O
JIpOOUIIbHAS YCTAHOBKA + TPOXOT); CaMOCBAJI, MTOABO3SIIIHIA
GETOHHBIE 0TXO/bI; FKCKABATOP, OCYIIECTBIAIONIMIT Toady
JIoMa B JPOOMIIKY.
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Pucynok 4. Ilepepadorka Gerona [13]

AHanu3 ombiTa nepepaboTKU CTPOUTENFHBIX OTXOJ0B U
BTOPHYHOTO HCHOJIb30BaHHUS OCTOHAa B CTPOUTENILCTBE
MTOKa3bIBAET, YTO 33 CUCT BHEAPEHUS PAIHOHAIBHBIX CXEM
nepepabOTKH,  HCHOJIB30BAHMS ~ HOBBIX  ITOKOJICHHUIT
000pyIOBaHUS ¥ YIIy4IIEHHs KauecTBa BTOPHYHOTO IIECOHS
MOXeT ObITh 00ecreyeHa ero KOHKYpPEHTOCIOCOOHOCTh ¢
TIPUPOTHBIMH 3aIIONTHUTEISIMH.

Cospemennsie M/ICY 061a1ar0T OCTaTOYHO BBICOKOM
npou3BoauTeNbHOCTRIO (10 200 T/4), moO3TOMY TIpU
pazpadotke [1OC u TP nenecoobpa3zHo paccMaTpuBaTh HX
NIpUMEHEeHUEe Ha MECTe JEMOHTaXa.

4. 3akja04YeHue

YuutbiBas pe3ynbTaThl IPOBEIEHHBIX PACUETOB, MOKHO
PEKOMEH/I0BaTh HCIIOIb30BaHHE MOOHMIBHOTO KOMILIEKCA
mepepabOTKM  TOW WM HWHOM  KOMIDICKTAallMd  Ha
CTpoHIUIONmaKe NpH peHoBauuu KBapTana «llomoctpoBo
43».

IIpumenenue MJICY B HOCTPOEYHBIX YCIOBHSX
1enecoo0pasHo, MIOTOMY 4TO pu BBICOKOH
TIPOU3BOJUTENFHOCTH TOTPEOHAsT IUIOMANb IS paboThI
MamuH 3aHuMaeT 1 rekrap. OT AaHHBIX MEpONPHATHIL
TIPUCYTCTBYIOT ~JKOJIOTHYECKHH 3(PQeKT: yMeHbIIeHne
KOJIMYECTBA OTXOJOB, pa3MEIIaeMBIX Ha IIOJHIOHAX,
CHW)KEHHE  KOJIMYeCTBA  3€MeNlb, OTBOJMMBIX  MOX
YCTPOWCTBO  TOJWTOHOB;  JKOHOMHMYECKHH 3 deKT:
CHI)KEHHE TPAaHCIOPTHBIX PAacXOJOB; CHH)KEHHE 3aTpaT Ha
pa3merenne THO Ha noyMroHax; CHIXKEHHE NOTPEOHOCTH B
3aKyTIKe MaTepHajoB sl HOBOTO CTPOUTENBCTBA
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Effective organization of train movement taking into account the costs of
electrical energy

D. Butunov*®?, S. Abdukodirov'®P
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: The main goal of the work is to save the total cost of running trains. The standard of time and graphic
times of the stay of trains at the stations were analyzed analytically and the total cost of their electric
energy distribution was determined. As a result, a scheme for the zonal organization of train traffic in
general expenditures and saving electricity consumption was created. It has been proposed to set
graphical times when sending trains from stations, spending on electricity daily distribution, and zonal
organization of train movement in TTG (train traffic graph).

Keywords:

Electricity, railway section, train traffic graph, expenditure rate, zonal movement.

1. Introduction

The effective organization of the process of
transportation of rail transport, including the movement of
trains of various categories, determines the possibilities of
saving the consumption of electric enenrgia by sending
freight trains taking into account the distribution of
electricity expenditures during the day in terms of graphic
times installed from railway stations. [1, 2, 6, 8].

The experience of organizing train traffic based on
optimal options, including the movement of passenger trains
at railway stations on an optimal train traffic graph (TTG),
provides the opportunity to reduce electricity consumption
by 5-6%. [3-5]. Therefore, the organization of the movement
of freight trains on railway sections by the distribution of
electricity expenditures is an urgent issue.

2. Literature
methodology

Scientific research was carried out by many scientists
and specialists on the identification, analysis and assessment
of factors that negatively affect the movement of freight
trains in various categories in their effective organization,
and on the development of methods for organizing train
traffic on an invariable graph and determining the cost of
electricity [7-9, 11-14].

In particular, author Yan Xu in his scientific research
[12] proposed a novel approach to electric energy-efficient
integrated micro-macro to increase movement speeds in the

analysis  and

on TTG to save electricity through a programming model of
optimizing the speed of movement.

Author Gerben M. Scheepmaker [13] has developed a
method for determining electricity consumption, taking into
account the factors affecting trains during their movement.
The developed method provides an opportunity to save
electricity consumption, taking into account the repair work
in different parts of the TTG.

Nezewack W.L. [14] at railway stations, the indicators
of TTG are optimized in accordance with the criterion for
the consumption of electrical energy for braking and pulling
the motion content in the conditions of slowing down and
accelerating trains. Methods for determining the non-
winding losses of electricity as a result of optimization are
presented, and the indicators of their implementation in
practice are analyzed.

In particular, it is currently analyzed that the cost of
electricity consumption on the Railways of Uzbekistan is
distributed to them for different situations (Figure 1). The
results of the analysis showed that non-transport dependent
consumers accounted for 6%, rail consumers for 14%, and
train torts for 80%. It follows that the organization of train
traffic requires the development of a new approach to saving
the electricity consumption spent on them.

Train traffic in railway stations is carried out taking into
account the technology of distribution of the cost efficiency
associated with the standards of stopping time of freight
trains at stations. It is necessary to assess the total spending,
taking into account the graphical timing of the organization
of train traffic on railway sections and the planning of their
shipment from stations.

Railway consumers
@Train pull

a Non—transportation consumers

Fig. 1. Diagram of the distribution of electricity consumption on the Railways of Uzbekistan

development of TTG. This method allows high-speed trains
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When sending trains from the station, the total
expenditures were determined using the following
parameters. [2, 3]:

a) expenditures associated with train stops at (P;,)
intermediate stations within the precinct include
the following [2]:

e (P.p) total spending for the locomotive brigade’s
operation in terms of train stopping times;

e acceleration and deceleration of trains costs for
(Pa/a) (electricity);

e  expenditures in the (P,,,) use of locomotives and
wagons;

e electricity (P,) spending costs for stopping trains.

The total spending on intermediate stations is
determined by the following expression

Pin:Pbr+Pa/d+le+Pe €h)
Pip = (inav + tac + taec) - %; 2
there
tinav — General stop time norms in
intermediate stations by graph time;
tac — acceleration time at possible stops at
stations (3 minutes);
tagec — slowdown time (2 minutes)in possible
stops at stations;
epr — expenditures rate 1 brigade-hour,
som/hour.
Pa/d =38 (Qoc + Qbr) - 191?11.11 ca-107°- Ngt, 3
there
Qroc — the locomotive weighs, tons;
Qpr — brutto weight of action content, tons;
92 m — train running speed is, km/ h;
a— in locomotive mechanical work, the
energy consumption of 1 ton-km is equal to
3.6 kV/H;
Ny — number of stops at intermediate stations
by graph time.
Py = (tinaw + tac + taec) - w: 4)
there
€loc — expenditures rate locomotive-hour,
som/hour;
ewag — expenditures rate wagon-hour, som /
hour;
my,, — number of wagons in train traffic.
Pe=Ye+ tinaw - %, (5)
there
Y. — cost of one kW - hour electric power,
som;
Hg: — The norm of electricity consumption to

stay standing for 1 hour, kW - hour.

b) the following costs arise from the (Piecn)
expectation of direct graph times as a result of the
increased standing of trains at technical stations

[3]:

e  cost of (Py,) use of locomotives and carriages (by

train waiting time;

June, 2024
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e (O Piecn) costs to use other train wagons and
locomotives in changing the graphical times of
trains.

e (P,) electricity expenditure during train parking

Ptechzzplw+Pe' (6)
(eloctewag Mw)
Py, =Tt =, 0]
there the number of trains exceeding the
k— norm, or the number of first graph times
used in order;
t; — Stopping time of i train, minutes.

3. Results and conclusion

Sending a train from the station requires an analysis of
compliance with the total cost based on the observance of
graphic times. It is necessary to assess the compliance of the
use of graph times with electrical energy costs using data
describing the state of the train. Train traffic spending (8) is
defined using the expression.

When sending trains from the station by chart times, the
number of factors affecting them (P;;,) increases. However,
in this case, the (t;,) single variable intermediate stations,
the sum of total time, take into account the times when the
train remains standing, acceleration and deceleration. This
variable again takes into account the weight of two-
parameter trains ( equal to the sum of Q;,. and Q;ocp,) and
the number of (N,s:) stays at intermediate stations with
graph times. For the graphical time of trains, the train weight
is chosen with a variation of 500 tons in the range from 2,500
tons to 6,500 tons. The number of stays at intermediate
stations is accepted from 1 to 10 (train traffic is taken from
TTG based on the train movement plan). The number of
(N;n.s¢) trains staying at intermediate stations is determined
by the times of the regulatory train traffic graph (RTTG).

The total cost rate for the organization of freight train
traffic on railway sections within Uzbekistan Railways is
shown in Table 1. The electricity consumption for the
movement of trains on railway sections is distributed
differently during the day (Table 1).

Table 1

Expenditures rate for freight trains on the Railways

of Uzbekistan

No Name of expenditures Value,
sum.
1 Wagon-hour 917
2 Locomotive-hour 114270
3 Brigade of the 157585
locomotive brigade-hour
4 Elekrtovoz-hour 34760
Electricity consumption (1kWT - hour)
5 Daytime rush hour from
06-00 to 09-00 and from 17-
00 to 22-00 1350
6 The  daytime time 900
interval is from 09-00 to 17-
00
7 Night time interval from 600
22-00 to 06-00

In order to plan the movement of trains on railway plots,
the power consumption in the shipment from the technical
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station according to the different distributed state of the
shipment was increased to operation on the basis of RTTG.

The operating costs for each variant of train movement
distribution (3P.) are determined by the following
expression.

Zpe = Z?:lpst.j: (8)
there
Py j— expenditures arising due to the fact that

the train stops at the intermediate stations of
the plot for the graphic time with the selected
train;
j— serial number of graphic time from the
planning of sending trains.
The total spending determined by taking into account the
number of station stays and time of stay to ship trains at the

450000

railway stations according to the specified graphic time was
expressed in Figure 2.

The results of the analysis of staying at intermediate
stations for sending trains on railway plots according to the
specified graphic time (Figure 2) electricity consumption is
the most expensive during the day, respectively (Schedule 1)
(daylight hours from 06-00 to 09-00 and from 17-00 to 22-
00: 152437+400806), average (daylight hours from 09-00 to
17-00: 14654+384356 22-00 to 06-00: 143687+376056)
showed a change in total spending. According to the results
of the analysis, as a result of the change in the time standards
for staying at intermediate stations when sending a train by
graphic time, electricity consumption was caused by
different distribution during the day from 06-00 to 09-00,
during the day from 09-00 to 17-00, and between 22-00 and
06-00 at night.

Time to stand at intermediate stations, minutes

400000

350000

300000

250000

200000

Total expenditures, sum

150000

100000

50000

0
20 25 30 35

==@==The time when electricity consumption is the most
expensive
e Time when electricity consumption is average

==@==Time when electricity consumption is cheap

40 45 50 55 60

Fig. 2. Staying at intermediate stations when dispatching a train by graph time is the
expenditures in the change in time standards (number of stops 1+9).

Trains scheduled to be shipped from the technical station
will cause graphics times to wait. Therefore, the
determination of the total cost of using locomotives and
wagons at the technical station is calculated according to the
following expression.

tiech = Z?:i t;. (9)

450000
£ 400000
3 350000
$ 300000
2 250000
S 200000
§ 150000
100000
S 50000
e 0

40 50 60

70

At the technical station, the cost of (P,,) use of
locomotives and carriages to ship trains in graphic times (by
train waiting time), the total cost (9) taking into account the
cost of (B,) electricity at the time of stopping trains-was
determined by expression, and the result was given in Figure
3.

Trains waiting for graphics times, minutes

80 90 100 110 120

Fig. 3. The expenditures of trains scheduled to be shipped from the
technical station in anticipation of graphics times

Based on the results of the analysis, the cost of using
locomotives and wagons (in terms of train waiting time),
taking into account the expenditure of electricity at the time
of stopping the trains at the technical station in terms of the
change in the expectation of the specified graphic times, the

https://t.me/tdtuilmiynashrlar

total spending averaged 128376+414184  rubles,
respectively. So, when planning the departure of trains from
the technical station, it was found that it is advisable tg.send
trains by comparing the costs of using locomotivg
(in terms of train waiting time), the costs of u

March, 2024
Research, Innovation, Results




Journal of Transport ISSN: 2181-2438 Volume:1|lIssue:2|2024

the technical station according to the number of stops at the value in December 2023 and at intervals of 229 to 06% pm
intermediate stations and the time standards of staying. with low electricity value (Table 1) (4 and 5 pictures).

At the Uzbekistan-Khovos-Jizzakh railway station, From Figure 4, it can be concluded that freight trains are
which is owned by Uzbekistan railways, passenger train changing to 4+9 trains from 10% to 17% in the morning and
traffic runs from 06 to 09%° in the morning and from 17% 5+10 trains from 22%° to 06% in the evening, respectively.
to 22% in the evening at times when electricity consumption So, in this section, the movement of passenger trains in the
is expensive. Freight train traffic was analyzed in the time intervals from 10% to 17% in the morning and from 2230
“Uzbekistan-Khovos-Jizzakh” railway section on the double to 06% in the evening in both directions is considered to be
and odd lines from 09% to 17° am with an average electricity a less organized period.

12
m from 22-30 to 07-00 = from 10-00 to 17-00
10

(o]

Number of freight trains
(2]

i

4
2
0
123456 7 8 91011121314151617 1819 20 21 22 2324 2526272829 3031
December 2023
Fig. 4. Analysis of the movement of freight trains in the double direction of the “Uzbekistan-
Khovos-Jizzakh” railway section (from 10% to 17% in the morning and from 22% to 06% in the
evening)

According to the results of the analysis in Figure 5, planned for the time intervals from 10%° to 17% in the
freight trains are changing to 4+7 trains from 08% to 18% in morning and from 223 to 06 in the evening even on the
the morning and 5+8 trains from 23% to 04% in the evening. odd direction.

So, it was found that the movement of passenger trains is not
9
m from 23-00 to 04-00 u from 08-30 to 18-00
8

o N

Number of freight trains
w » (6]

=N

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
) ) December 2023 o ]
Fig. 5. Analysis of the movement of freight trains on the odd direction of the “Uzbekistan-

Khovos-Jizzakh” railway section (from 08% to 18% in the morning and from 23% to 04% in the

evening)

It is advisable to organize the movement of freight trains moderate and cheap. In addition, increasing the flow of
on the pair and odd lines of the Uzbekistan-Khovos-Jizzakh freight trains during periods when electricity consumption is
railway section under the ownership of the Railways of moderate and affordable determines the possibility of
Uzbekistan during periods when electricity consumption is assessing the operational and economic indicators of the
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railway site.

In order to effectively organize the movement of trains
on railway plots from the experiences of developed foreign
countries, it is necessary to develop flexible options for the

consumption rate in the TTG during the day varies.
Therefore, a schematic outline of the zonal organization of
the movement of trains taking into account the consumption
of electricity in the organization of train traffic on the

F 4 Time when electricity consumption is cheap The time when electricity consumption is the most expensive
----- Fright train Passanger train Timne when electricity consumption is average
¥ Tl r R B o
[ / ey
I rod
. .r L L4 g !
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Flg. 6. Scheme of zonal organization of the movement of trains on the distribution of electricity
consumption in the organization of train traffic in TTG

zonal organization of train traffic and the plan for the
formation of trains, since the distribution of the electricity

The proposed approach (Figure 6) provides
opportunities for zonal Organization of train traffic taking
into account the distribution of the electricity consumption
rate during the day, development of flexible options for a
train layout plan, sending trains from the station by graphic
time, and most importantly, saving overhead costs.
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Relationship of rheological properties bitumen with empirical Ring and
Ball softening point test

E.B. Joldasbaev®?
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: It was reported that for most unmodified bitumens, the R&B softening point equated to a needle
penetration of about 800x0,1 mm? (Heukelom, 1969). R&B softening point is used as the elevated
temperature performance of binders. However, the R&B softening point relevance is questionable for
modified bitumens so that Dynamic viscosity is used as the elevated service temperature performance. A
good correlation is reported with G*/sind at a frequency of 10rad/s and 60°C before and after rolling thin-
rolling oven (RTFO)-aging. The correlation the dynamic viscosity with R&B softening point was good
after RFTO-aging, but not before (Alexander, 2000). No relationships have been demonstrated for
modified bitumen using dynamic viscosity with R&B softening point. (Balaidi, 2001). There are some
relationships, but no correlation has been found in the papers between R&B softening point and other

bitumen tests.
Keywords:

Ring and Ball Test, Softening Point of Bitumen, Rheological properties.

1. Introduction

Bitumen is one of the oldest known engineering
materials. It is known that 6000BC there was a thriving
shipbuilding industry in Sumeria that produced and used
natural bitumen. Also, bitumen was used in the
mummification process as long ago as 1200 BC during the
Ptolemaic period. In the 1900s, refined bitumen was first
produced by refining cruel oil in the USA. Bitumen
consumption has increased rapidly, especially in road
construction. (Jiging Zu 2014) Bitumen is a dark viscous
mixture made of hydrocarbons. Bitumen is manufactured
from crude oil. Nearly all bitumens present a more or less
pronounced visco-elastic behavior, their resistance to
deformation depends on the temperature and time during
which a force is applied. Under normal temperature
conditions, viscous and elastic behavior play their part. Tests
are necessary for characterizing different bitumen grades.
Examples of such methods of characterization and their
appropriate consistency are:

Fraass breaking point — brittleness

Penetration- semi solid range Softening point- beginning
of fluidity Viscosity — fluidity range
Penetration Index- temperature susceptibility.
The two tests used most frequently to characterize bitumens
are penetration and softening point. From these two tests can
be obtained important engineering properties namely, high
temperature viscosity and low temperature stiffness.
As the penetration and softening point tests are empirically
derived it is essential that they are always carried out under
exactly the same conditions. The
softening point of a bitumen is used as an indication of the
temperature at which the bitumens start showing fluidity.
The European standard for R&B softening test is EN1427.
Until 1999, most countries had their own test version which
were similar to the harmonized test. In (EN1427) this test a
steel ball 3.5 gram is placed on a sample of bitumen
contained in a brass ring which is suspended in a water or
glycerine bath. Water is used for bitumen with a softening
point of 80 C or below, glycerine is used for softening points
greater than 80 C. The bath temperature is raised at 5C per
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minute, the bitumen softens and eventually deforms slowly
as the ball falls through the ring. When the steel ball touch a
base plate (25+0.4) mm below the ring, the temperature of
the water is recorded. After the test the mean of the two
measured temperatures is reported. If the difference between
the two results more than 1 C, the test must be repeated. The
reported temperature is designated the softening point of the
bitumen, and represents an equi-viscous temperature.
(EN1427)

There are no universally accepted specifications for bitumen,
cutback bitumen or bitumen emulsions. British Standards
are used in the UK, in Europe, the national specifications for
bitumen are in the process which is being consolidated in a
unified CEN specification, while in the world the ASTM
specifications are commonly used.. the principal difference
was that including, the ASTM D36-95 version of the
softening point test bath is not stirred, whereas in the
EN1427 version the water is stirred, therefore the softening
point determined by using these two methods differ. As a
consequence the ASTM results are usually 1,5 C higher than
for the EN1427 method. The procedure for performing the
softening point test must be followed precisely to obtain
accurate results. Sample preparation, rate of heating, and
accuracy of temperature measurement are
critical.(bitval,2006.).

2. Methodology

2.1. G*/sind parameter relationship with R&B

softening point

A systematic approach to the development of new binder
specifications was facilitated by the bitumen industries’
efforts to define ‘performance-related’ requirements for
paving binder formulations. In spite of the continuous
development of new test methods, binder specifications are
often based on and evolved from historic, empirical test
methods that have been proven effective. R&B softening
point is often used to obtain information about elevated
temperature behavior of binders. However, its relevance to
polymer-modified bitumen is contested. In many countries,
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especially those involved with PMB, a slow and gradual shift
from the penetration-based bitumen specification to a
performance related specification utilizing dynamic shear
rheometer (DSR) is expected in the near future, especially,
for PMBs. A good correlation is reported G*/sind at a
frequency of 10 rad/s and 60 °C before and after rolling thin-
film oven (RFTO)-aging. The correlation of dynamic
viscosity with the R&B softening point was good after
RFTO-aging, but no relationships have been indicated for
PMBs. (Khattak et al. 2001). G*/sind parameter was the
elevated service temperature property in the Superpave
(Superior  performing  asphalt  pavements)  binder
specification of this rheological parameter and was
developed by strategic highway research program (SHRP).
This value calculated from the complex shear modulus G*
divided by the sine of the phase lag(phase angle). Higher
values of this parameter lead to a decreased tendency to
permanent deformation. G*/sind correlated well with the
tendency for permanent deformation. However, this
parameter is less useful for binders that contain polymers or
other modified binders. (Claxton et al. 1996; Carswell at al.
2000).

2.2.Equi-viscous and equivalent modulus
temperatures” based on a DSR
relationship with R&B softening point of

bitumen

A reliable quantitative relationship can be used to
estimate the old empirical parameters from fundamental
DSR results, which is more efficient and time-saving than
running additional tests. Furthermore, it can lead to a better
understanding of why the old empirical parameters were
inadequate. It is important to know how DSR results relate
to the R&B softening point of modified and unmodified
bituminous binders.(J.Ziqing et al. 2020).

Some studies investigated the R&B softening point of
bitumen to determine its equivalent softening point based on
DSR test. It was reported the concept * equiviscous
temperature” based on low shear viscosity (LSV) using a
DSR in low frequency oscillation mode. This is temperature
at which the complex shear modulus is 2kPa-s and it was
demonstrated that it is a good approximation for unmodified
bitumen but not for PMBs. (Zoorob et al. 2011)

Fan Liang (F. Liang et al. 2014) tested more than 30
different asphalt binders using a DSR test.

2.3.Binder-Fast-Characterisation-Test (BTSV
Bitumen-Typisierungs-Schnell-
Verfahren) relationship with R&B

softening point test

Whenever modified binders were investigated, there was
no reliable correlation between rheological parameters and
empirical softening point. Seven plain binders and polymer
modified binders with different penetration grades were
tested in the DSR at a frequency of 10 rad/s. Figure 2 shows
the complex shear modulus G* at the R&B softening point
temperature with a different binders. (Alisov at al. 2020).
According to Figure 2, some of the plain binders (70/100,
50/70, 30/45) have an approximate complex shear modulus
of 15 kPa on average, while others show either much smaller
values or much higher ones. Thus, the R&B softening point
reflects equivalent rheological properties only for plain
binders. G* varies significantly for PMBs. This indicates
that when polymer modified is used to enhance the material
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property the R&B softening point does not behave
consistently. (Alisov et al. 2020).
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Figure 1. the complex shear modulus G*, measured
at the R&B softening point temperature with a
frequency of 10rad/s for different asphalt binders.
(Alisov et al. 2020)

In a logarithmic scale was used to describe binders tested
at their R&B softening point temperature in the DSR (Figure
3). Figure 3 clearly shows how the temperature of R&B
softening point for PMBs can lead to much lower values of
the complex shear modulus (G*=2563Pa), whereas the
highest values were measured for plain binder
(G*=15682Pa). According to the exponential relationship
between binder and material stiffness, a range of
approximately 13 kPa corresponds to a difference of 12,5
°C. Softening point is relatively inaccurate at representing
equivalent rheological material states.(Alisov et al. 2017)
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Figure 2. Complex shear modulus G*, measured at
the R&B softening point temperature, with a frequency
of 10rad/s for different asphalt binders and an
isochrones for 50/70. (Alisov et al. 2017)

It is therefore possible to characterize the material
behavior of binder at high temperatures by determining the
isomodulus temperature corresponding to a complex shear
modulus of 15 kPa. After the complex shear modulus
reaches the threshold value of G*=15 kPa, the result of the
test is obtained. At this point, the temperature Tzrs, Which
is related to the R&B softening point test and &grgy are
determined as the two key parameters that describe the
material. 164 different binders were selected for testing and
some of the binders were aged with RFTO at the temperature
of 163 °C (Alisov et al. 2018). BTSV is a test method that
mesures complex shear modulus and corresponding phase
angle as a function of temperature.
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Figure 3. Example for determining T grsyand
corresponding phase angle 8grsy for a 50/70 pen-grade
bitumen from BTSV results. (Alisov et al. 2018)

The master curves of the complex shear modulus and
phase angle acquired from frequency and temperature sweep
tests. The BTSV is obtained by first determining the reduced
frequency that corresponds to a complex shear modulus of
15 kPa and then determination of phase angle that
corresponds to that reduced frequency. From the reduced
frequency, the temperature Tgrsy corresponding to a
frequency of 1.59 Hz can be back-calculated using the
William Landel Ferry equation.
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Figure 3. . Determination of phase angle from
master curve of a 50/70 pen-grade binder. (Alexander
Alisov et al. 2018)

Theoretical equation is used to obtain BTSV results. (1).
(NCHRP, 2001)

G*=G; +

4 phase angle

Complex shear modulus G* [Pa]
&
3
Phase angle 5 [°]

Gy—Gs
— g 1).
a-doo @

Where, G;- G*(f—0), equilibrium complex modulus,
G;=0 for binders.
Gy=G" (f—),glass complex modulus;
fo- location parmeter with dimensions of frequency f'-
reducued frequency, function of both temperature and strain;
m,, k — shape parameters, dimensionless.

Using William-Landeln-Ferry equation (2) Tgrsy
temperature can be calculated. (William and Landeln, 1955)

__ &(Tersv—To)
log ar(Tprsy)=— 2 Torsv—To) (2)

Last but least, using the reduced frequency f' equals to
1,59 Hz multiplied for the temperature shift factor,
determined in the previous step.

From ?3) the value of Sprsy

L) mg

8prsy=90"1— (901 = &p) - (1 + (%)2)_T @)

Where, 8,,- is the phase at the inflexion point, f;-is the
frequency at which §,, occurs. R; and m,; — shape
parameters. | = 0 if f>f; and 1 if f<f, Tgrsy Which
indicate hardness of the binder (R&B softening point) and
Sprsy shows the elastic ratio of viscoelastic behavior of
asphalt binders. These parameters can be calculated
empirical and theoretical way. After testing more than 164
different binders  Tgrgy IS a good estimation of R&B
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softening point for unmodified bitumen, but not for PMBs.
In figure 6 shows how Tgrgy and R&B softening point
related to each other. (Jiging Zhu at al. 2021)

3. Results and discussion

3.1. G*/sind parameter relationship with

R&B softening point

Higher values of this parameter lead to a decreased
tendency to permanent deformation. G*/sind correlated well
with the tendency for permanent deformation. However, this
parameter is less useful for binders that contain polymers or
other modified binders. (Claxton et al. 1996; Carswell at al.
2000).

3.2. Equi-viscous and equivalent modulus
temperatures” based on a DSR relationship
with R&B softening point of bitumen

The equivalent modulus rule can be used to calculate the
R&B softening point of neat asphalt binder. And between
the calculated and the measured softening points a good
relationship was found for unmodified binders. As for the
complex shear modulus of bitumen was 13.034kPa.

3.3. Binder-Fast-Characterisation-Test
(BTSV Bitumen-Typisierungs-Schnell-
Verfahren) relationship with R&B
softening point test

The BTSV method utilizes an iso-modulus approach (G=
= 15 kPa at 10 rad/s) to evaluate bitumen, focusing on
equivalent temperature (TBTSV) and phase angle (6BTSV)
plots. For unmodified binders, lower penetration grades
(harder bitumen) correspond to higher TBTSV values, with
SBTSV values around 82°. After RTFOT ageing, TBTSV
increases and OBTSV decreases to about 80°, a trend
expected to continue with further ageing (Alisov et al.,
2020). Modified bitumen with 3% SBS exhibits similar
ageing trends, with lower 8BTSV values compared to
unmodified binders. With 5% SBS, 8BTSV further
decreases and remains stable post-RTFOT, while TBTSV
increases. The BTSV method offers an iso-modulus
evaluation of bitumen, typically at a higher modulus than
Pl\(/)l(!?; at the Ring and Ball softening point.(Jiging Zhu et al.)

1B 3% SBS+
BS+100/150, after RTFOT

%6 SBS+100/150, ongmal

% SBS+100/150, after RTFOT

Equahty Ime

100/150. original

COPDEO® O KX

30 40 50 60 70 80 20
Softening point by Ring and Ball method (°C)

Figure 4. Tgysy results of bitumen versus the R&B
softening point. (Jiging at al. 2021)

4. Conclusion

After conducting a comprehensive review of the state-
of-the-art literature on the relationship between the
rheological properties of bitumen and the Softening Point
Ring and Ball test, several key insights can be dr;

The development of new binder specificatioy3
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towards performance-related requirements, particularly for
polymer-modified bitumen (PMB). Despite advancements in
test methods, traditional empirical tests like the R&B
softening point remain common. There is a gradual shift
towards using the dynamic shear rheometer (DSR) for
performance specifications. The parameter G*/sind, used in
the Superpave binder specification, shows good correlation
with permanent deformation tendencies, although it is less
effective for polymer-modified binders

A quantitative relationship derived from dynamic
shear rheometer (DSR) results can estimate old empirical
parameters efficiently, saving time and providing insight
into their limitations. Understanding how DSR results relate
to the R&B softening point is crucial, particularly for
modified and unmodified bituminous binders. Studies have
shown that while the concept of “equiviscous temperature”
works well for unmodified bitumen, it is less effective for
polymer-modified bitumen (PMB). Testing has also
demonstrated a strong correlation between calculated and
measured softening points for unmodified binders using the
equivalent modulus rule.
When investigating modified binders, no reliable correlation
was found between rheological parameters and the empirical
R&B softening point. Testing showed that while the R&B
softening point is consistent for plain binders, it does not
behave consistently for polymer-modified binders (PMBs).
The complex shear modulus (G*) at the R&B softening point
temperature varies significantly for PMBs, indicating the
inadequacy of the softening point for representing their
rheological properties. To better characterize binder
behavior at high temperatures, the isomodulus temperature
corresponding to a G* of 15 kPa can be used. This approach,
combined with the BTSV test method, provides more
accurate parameters for describing binder materials.
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Abstract: A comparative analysis of the spatial rigidity of a multi-storey reinforced concrete frame building with
foam aerated concrete walls and new frame-sheathing envelope structures (FSW) is presented based on
dynamic calculation using the LIRA SOFT software package using the finite element method in the
temperature, climatic and seismic conditions of Uzbekistan.
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CpaBHHTeJILHLIﬁ aHaJIu3 HpOCTpaHCTBeHHOﬁ KECTKOCTH
MHOTI'03TaKHOI'0 KeJ1e300€TOHHOI0 KapKaCHOIro 31aHus € ra3o00eTOHHbIMU
CTeHaMHU 1 HOBBIMHU KapKaCHO-OﬁllII/IBHl)IMI/I orpakaaromumMu
KOHCTPYKIHUAMHU

XomxaeB A.A.10? Kapumskonos M.C.15P
Munucrepcerso Bricuiero o6pazoBanus, HAyKH M MHHOBALUH, Y30€KUCTaH
TamkeHTCKHi TOCyIapCTBEHHbIA TpaHCIIOPTHLIH yHUBEpcuTeT, TamkenT, Y36ekucTan

AuHOTALMS:

IpuBeneH CpaBHUTENBHBIH aHAIN3 TPOCTPAHCTBEHHO! JKECTKOCTH MHOTOITAXKHOTO XKeIe300eTOHHOTO

KapKacHOTO 3/IaHUsI C Ta300€TOHHBIMU CTEHAMU M HOBBIMHU KapKaCHO-OOIIMBHBIMH OTPayKIAQFOLLIMH
koHCTpyKImsiMu (KOC) Ha OCHOBE TMHAMHYECKOTO pacyeTa ¢ HOMOIIBIO MPOTPaMMHOTO KOMIDIEKCa
JIMPA CODT MeTo0M KOHEYHBIX 3JIEMEHTOB B TEMITEPATYPHO-KIMMATHYECKAX U CEHCMUYIECKUX

yCIOBHAX Y30EKnCTaHa.

Kirouessle cioBa: ra3o0eToH, cTeHa, KapkacHo-o0mmBHas cteHa (KOC), nérkue cranbHbIE TOHKOCTEHHBIE KOHCTPYKIHN
(JICTK), Tepmornpoduiib, ceiicMOCTOUKOCTE, SHEPTOCOCPEIKECHHE, IKOIOTHS, TETUTOM30JISAIIHS .

1. BBeaenue

ObecneyeHne HAJEKHOCTH U JOJATOBEYHOCTH 3[JaHUH U
COOPYXEHHUH B YCIIOBHSIX IMOBBINIEHHOW CEHCMUYHOCTH W

JACCTPYKTUBHBIX BO3H€ﬁCTBHﬁ TEMIIEPATYpPHO-
BJIQJKHOCTHBIX yC.]'IOBI/Iﬁ PE3KO-KOHTUHEHTAJILHOI'O CyXOT0
KapKoro KJInMara BO MHOTI'OM 06ycn013neH0

KOHCTPYKTHBHBIMHU PEIICHUSIMH OO0BEKTOB, CTPOSIIIIUXCS HA
TaKUX TEPPUTOPHSX.

B nacrosiiiee Bpemst pacuer 37aHU U COOpYKEHUH Ha
JNEeHCTBHE CEWCMHYECKHX HAarpy30K IPOM3BOAUTCS B
coorBerctBu ¢ KMK 2.01.03-19 «Crpoutensctso B
celicMUUEeCKHX palfoHax», B OCHOBY KOTOPBIX 3aJIOXKEHO
ynpyroe neGopMHpOBaHHE KOHCTPYKLIHH C  yd4eToM
MOJATIMBOCTH CUCTEM M 00pa3oBaHUE IUIACTHYECKUX
LIapHUPOB. PacyeT NpoyHOCTH 371eMEHTOB IPOU3BOAUTCS 110
TIPEAeNBbHBIM yCIIIUSIM, BOCIPHHIMAEeMBIM 3JIEMEHTOM B
HOPMaJIbHBIX, HAKJIOHHBIX M TIPOCTPAHCTBEHHBIX CEUCHMUSX.
IIpun sTOM BBOISTCS CrienMaTbHBIE KOIQPUIIMEHTH yCIOBHI

a3l https://orcid.org/0009-0000-5159-2972

b httis://orcid.ori/0009-0001-7326-6382

https://t.me/tdtuilmiynashrlar

paboThl, YYUTHIBAIONIHE OCOOCHHOCTH CEHCMHUYECKOTO
BO3JIeicTBUA. PacueT KOHCTPYKIMHA 3aHUH U COOpPYKEHUI
0 yKa3aHHOMY MeETOXy HAINIAHO JEMOHCTPHUPYET
3HAQUEHHE MAacChl CHCTEMBI B OOIIEM KOHTEKCTe ee
YCTOWYMBOCTH NPU TMHAMHUYECKUX Bo3AeHCTBUX. [ToaTomy
CHIKEHHE MACCHI 3/IaHUs SIBISIETCS BECbMa aKTyaIbHBIM IS
obecriedeHuss €ro  CelcMOCTOWKOCTH M Haubouee
MPaBUJIbHOI'O MOBCACHUA 3JaHUA TIPpU 3EMIIETPACCHHUAX,
00ecreYrBaroIIero ero JIy4ilylo Haae)KHOCTh U B TO Ke
BpEMs SKOHOMHUYHOCTb MPOCKTHBIX pemeHnﬁ.

B ycnoBusix Y30ekucraHa ycioBHE CEHCMOCTOHKOCTH
3/IaHUH obecrieanBaeTCst Ha OCHOBE Teopuu
CeHCMOCTONKOTO CTPOUTENHCTBA M 3aBUCUT OT THITA 3IaHMUS,
TEepPUTOPUH 3aCTPOWKH, BHENIHEH Cpempl W JIpyTHX
¢daxropoB. Ilo Mepe yBenuueHHs BBICOTHI 3JIaHU
YBEJIMYMBACTCS M TEpPUOJ ero CBOOOIHBIX (YaCTHBIX)
kosebannii. OOBIYHO HW3MCHEHHE TEePHOaa CBOOOIHBIX
KoJeOaHUH 37aHMs NPUBOAWT K H3MEHEHHIO PEaKIiH
3aHUSI U COOTBETCTBYIOIIMX HAIpSOKEHHH B BEPXHHUX U
HIDKHUX YPOBHSX. M3BeCTHO, 4TO MepHoJ JOMUHHpPYIOIIEi
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BHOpAILIMM 3EMIICTPSACEHHS 3aBHCHT OT TIEOJIOTMYECKUX
YCIIOBUI MECTHOCTH BOKpPYT ouara u jumures 0,1-2 cekyHBbL
VYBennueHue BHICOTHI 3aHus (M, COOTBETCTBEHHO, ITEpHOa
KoseGaHui) OTHANsAeT ero OT JOMHHHPYIOIIETO IepHona
KoJIeOaHUH 3eMIIETPSCeHUs], 4TO OOYCIOBHJIO IPHHSTHE
HanOojee ONTHMANbHBIM JJsI CEHCMUYECKHX pallOHOB
3JIaHUH C BBICOTOH He Oomee 15 aTaxeit.

2. OcHOBHAA YaCTh

B mHacrosmee BpeMs cpemd CTpOSIIAXCS OOBEKTOB
TOPOJICKAX TEPPUTOPHH TOJaBisiiomee  OOJBIIMHCTBO
COCTaBIISIFOT MHOT'O3Ta)XKHBIE XKEI€300€TOHHbIE KapKacHbIE
3nanust. [lomysIpHOCTh TAKOTO THMNA 3[aHHi 00ycIoBIeHa
MIPOYHOCTBIO U CEHMCMOCTOMKOCTBIO MX IMPOCTPAHCTBEHHOMN
CHCTEMBI, BO3MOXKHOCTBIO TIPAKTHYECKH O€3TpaHUIHOTO
NPOEKTHPOBAHHS U BOIUIOLICHHS apXUTEKTYPHBIX PELICHHH,
HaJMYHeM CpaBHUTENBHBIX IPEHMYNIECTB II0 ICHE,
OTJIaXXCHHOCTBIO TEXHOJIOTHH CTPOUTEIIBCTBA u
JIOCTYITHOCTBIO CTPOMMAaTepUaloB.

Kak wu3BecTHO, Hecymas CHOCOOHOCTh KapKacHBIX
3maHuil  obecrieynBaeTCs IPOCTPAHCTBEHHOH PaboOTOM
JKETe300€TOHHOTO MJIM METAUIMYecKoro Kapkaca. Ilpm
9TOM, B 3aBHCHMOCTH OT 33JaHHBIX IIAPaMETPOB U
KOHCTPYKTHBHBIX PEUICHHH 31aHMUs, €ro IPOCTPAHCTBEHHAS
JKECTKOCTh obecrieunBaeTcs COOTBETCTBYIOIINMHU
JIOTIOJTHUTETbHBIMU CBSI35IMU, quadparMaMu u
ceplleyHHKaMH. B oTmenmbHBIX ciydasx auadparmamu
JKECTKOCTH CIy’KaT Take M OTPaKAAroN[He KOHCTPYKIINU
KapKacHBIX 3[aHUH, HO BCE JXK€ HX OCHOBHas 3ajada
3aKimodaeTcs B O0eceyeHWH — (PYHKIMOHAIBHOCTH
APXUTEKTYPHOM Cpenbl 3/aHUsl, CO3JaHHE YCIOBHM IS
JKH3HENIEITEIbHOCTH €T0 HH(PPACTPYKTYPBL.

CpaBHHTEIBHBII aHanm3 MHOTO3TaXHBIX
JKeIe300€TOHHBIX ~ KapKacHbIX —3JaHUH €O  CTEHaMH
Pa3IMYHBIX KOHCTPYKIHMI C Y4eTOM HX NapaMeTpoB JaeT
BO3MOXXHOCTb ~ BBISIBUTH ~ HawOoliee ONTUMANBHBIE U
npuemiieMble U3 HUX. C OSTOH Menbl0 Takod aHaIH3
TIpOBENEH MEXTy TPaANINOHHBIMH, Hanboree
PacIpoCTpaHEHHBIMI KOHCTPYKTUBHBIMU PEIICHUSIMU CTE€H
(KMpTIYHBIE CTEHBI, CTEHBI U3 JIETKUX ITOPHCTHIX SMEUCTBIX
0ETOHOB), a TAK’KE HOBBIM IIpe IaraéMbIM KOHCTPYKTHBHBIM
pelIeHreM — KapKacHO-OOIINBHEIE CTEHOBBIE KOHCTPYKIMU
(KOCQ).

Jlérkue mnopucThie siYeHcTble OeTOHHbIe O0JIOKH.
SluencTele OETOHBI SBISIIOTCS PAa3HOBHIHOCTBIO JIETKOTO
Oerona. B mpomecce wux mpoumsBoACTBa 00pazyercs
xapakTepHas  "suemcras' ~— cTpykrypa.  [lopmcrocTh
SYENCTOTO OETOHAa MOXHO PETYJIMPOBATh, MOJIydast OETOHBI
pa3HOW TUIOTHOCTM W Ha3zHaueHus. [lo Ha3zHayeHUIO
SAYCHUCTHIC GCTOHBI JACTIATCA Ha TpH rpynmnsbir:
KOHCTPYKIIUOHHBIE, KOHCTPYKIIMOHHO-
TEIVIOW30JILIMOHHbIE,  TeIIOM30suuoH-Hble.  Cpenu
OJI0KOB u3 STYCHCTBIX 0eTOHOB HanOoJIbIIce
pactpocTpaHeHHe IOy JIHITH MEeHOOETOHHBIE u
ra300eTOHHBIE OJIOKH.

Buokn u3 nmenoderona. IlenoOGeToH M3roTaBIMBaeTCS
U3 IEMEHTA, NIecKa, BObI U neHoobpa3osarens. U3nenus u3
neHobeToHa OTIMYAIOT xopourne 3BYKO- u
TEIUIOU30JIALIMOHHBIE CBOMCTBA, Manblii Bec. Marepuai
SABJISICTCS HETOPIXOYUM U HE paspyuniactcs OT BOS}IeﬁCTBHH
BBICOKOW  Temmeparypbl. Ha cBoiicTBa meHOOeTOHA
OKa3bIBaeT OOJBIIOE BIMSHIE KA9eCTBO NEHO0Opa3oBaTesl.
B Hacrosmiee BpeMs B OCHOBHOM  IIPHMEHSIOTCS
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CHHTETHYECKHE HEeHO00pa3oBaTen Ha OCHOBE
OpPTaHMYECKHX COEAMHEHHH KaK OTEYECTBCHHOIO, TaK M
HUMIIOPTHOTO ~ TPOM3BOACTBA. VI3MEHs  COOTHOIICHHE
COCTaBIISIIONIMX ITEHOOCTOHHOH CMeCH, MOXHO MOJy4aTh
HeHo6eToH pasnuuHoi mioTHOocTH (400-1800 kr/m®). C
YBEJIMYEHHEM IUIOTHOCTH PACTeT IPOYHOCTH MEHOOETOHa,
HO [aZlaeT CONPOTHUBIICHUE TemuIonepenadu. [IleHoGeToHHbIe
0JIOKM IPUMEHSIOT B KaUECTBE OTPasKIAIOIINX KOHCTPYKIHI
B KapKAaCHBIX 3aHMAX, a TAKKE KaK TEPMOBKIAIBIIIN
OTPKMAIONINX KOHCTPYKIMH MHOTOATAXKHBIX  KHIJIBIX
IOMOB. B MamosTa)kHOM JOMOCTPOEHHH B KadecTBe
HECYINX KOHCTPYKIMI HCIIONB3YIOT OJIOKH M3 MEeHOOeTOHa
Mapok oT JI500 u Beimie. B kauecTBe TEIUIOM30JISLUH, KaK
npaBwiIo, IPUMeHSIOT 610Kku Mapku J1400 [1].

buoku u3 razoberona. [a3obeToH mnomywaroT u3
BSDKYILIETo (LIEMEHTa, U3BECTH), KBAPIIEBOT'O MECKa, BOJBI, C
nobaBieHHEM Ta3000pa3yIouX BelecTs (Onaronaps yemy
MEJIKHEe BO3IYIIHbIE TIOPBI PaCIPEeIeNSIFOTCST PaBHOMEPHO).
VIMEeHHO MO3TOMY CTPOMTENbHBIE AJIEMEHTHI U3 ra300eToHa
UMEIOT MAJIBIi BeC M XOPOIIHE TEIUION3OJIALMOHHBIE
cBoiictBa. ['a300eTOH OTHOCHTCS K KOHCTPYKLHOHHO-
TETUIOU30JISIIMOHHBIM  CTPOUTENIBHBIM MaTepHanaM. Ero
HNPUMEHEHHE JUISL BO3BENICHHS O PAKIAIOIINX KOHCTPYKIHI
HO3BOJISICT 3HAYMTEIBHO YMEHBIIMTH Maccy M TOJIIMHY
CTEH, 4YTO HE TOJIbKO COKpallaeT CpPOKH U 00beM
CTPOUTENIBHBIX  paboT, HO W CHW)KAeT CTOMMOCTHb
CTPOUTENIECTBA B CBSI3M C HMOHIKEHHEM MAacChl 3IaHHS U
SKOHOMHeH Ha Bo3BeneHHH (QyHnameHnTa. KoHCTpyKImu u3
ra3o0eToHa HMEIT 0OoJiee BBICOKHE TeIIo(pHU3NIECKUe
MOKa3aTelI B CPABHEHHMH ¢ OJOKaMHU M3 TSDKEJIBIX OCTOHOB,
KepaMH4YeCKUMU u CHJIMKAaTHBIMH IITYYHBIMH
MarepuanaMmu. Hampumep, ans ycTpoHcTBa HapyXHOH
CTEHBl JOCTATOYHBIMH SIBIIFOTCS OJIOKM W3 IOPHCTOrO
GeToHa TonmuHoM 375 MM (muotHocTEIO 400 Kr/MS).

I'a300eTOoH SBJIETCS] HErOPIOYMM MaTEPHUAJIOM M MOKET
OBITH HCIIOJIB30BaH ISl BCEX KJIACCOB IPOTHBOIIOXKAPHOM
6ezomacHocT. OH He paspylaercs OT BO3ICHCTBHUS
BBICOKO TeMIIepaTyphl U MPEISTCTBYET PacpOCTPaHEHHUIO
orHs. bmaromapst cBoeil CTpyKType Ta300€TOH SIBISIETCS
MOPO30CTOMKUM CTPOUTEIBHBIM MaTepuanioM. Kpome Toro,
ra300eTOHHBIE OJIOKH JIETKO 00padaThIBaroTCs (MHIATCS,
CBEpIIATCS, Ppe3epyroTcs, IMTPAOATCS, TBO3AATCS), a TAKIKE
HE MOJIBEPraloTcsl KOPPO3HH U He THUIOT. [Ipy oMHaKoBOi
IUIOTHOCTH IIPOYHOCTH Ia300eTOHa OOJIbIIe MOYTH B 2 pasa,
YeM MPOYHOCTh 0€3 aBTOKJIaBHOTO meHoOeToHa [1].

OCoOEHHOCTBIO Ta300eTOHa KaK BBICOKOIOPHUCTOTO
Marepuaia SBISIOTCS BBICOKAs MapoONpOHULIAEMOCTh W

3HAYUTENILHOE BOJOIOTJIOIIEHHE. TTostomy B
OTP@KAAIONIMX  KOHCTPYKIHMSIX,  BBIMOJNHEHHBIX W3
ra300eTOHHBIX 0JIOKOB, HEOOXOAMMO o0ecreunTs

CBOOOJHBIM TPaH3WUT Mapa H3HYTPU MOMEIICHHS HapyxKy.
Ororo MOKHO OOUTBCS YCTPOHCTBOM mbo
BeHTWIHpyeMoro (¢acazma, JMOO CHCTEMBI HapyXHOTO
YTEIUICHHUsI C MPUMEHEHHEM (DUHMIIHOTO CJIOSI ¢ BBICOKOM
MapoNpOHHUIIAEMOCTEI0. B cilydae  HEBO3MOXKHOCTH
YCTPOWCTBA  HApPYKHOTO  YTEIUICHWSI WM  BBICOKOIT
BIQ)KHOCTH BHYTPU IIOMEIICHHUS, HEOOXOANMO HAaJeKHO
3aIIUTATD OTpasKAAIOIIYI0 KOHCTPYKITHIO oT
IPOHUKHOBEHMS Mapa M3HYTpH (Hampumep, yCTpoOMcTBa C
BHYTpPEHHEH CTOPOHBI TApOU30JILMOHHON MIeHKn) [1].
[IpenMyIecTBAMU SUCHCTOTO OETOHA SBISIOTCS €ro
HU3Kas Macca, CpaBHUTENbHas nemieBu3Ha (Ha 15-20 %
JeneBIe  OOBIYHOTO JIETKOTO O€TOHA), JOCTYITHOCTh
HCXOMHOTO CBIPbsl (IIECOK W IEMEHT), HECIOKHOCTh
MexaHHueckod oOpaborkn. K wmcmy — HegocTtaTkoB
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OTHOCSTCS: 3HAUUTENBHOE TpeInHo00pa3oBaHue,
TIOHIDKEHHAsT ~ MOPO30CTOMKOCTh,  IUIOXas  CBS3b  C
(haxTypHBIMH CIIOSIMH, Pa3BUTHE KOPPO3HOHHBIX IIPOIIECCOB
B apMaTtype [2].

Kapkacno-oommBnaa cresa (KOC) — o710
MHOTOC/IOWHas ~ KOMOWHHMPOBAaHHasi  KOHCTPYKTHBHAst
CHCTEMa, COCTOfIas W3 KapKaca, MaTepHaloB s
YTCIUICHUS/3BYKOU30JISLIMM,  3alOJHSIOUX  IMOJOCTh
Kapkaca, OOIIMBOK CTeHbl (HApYyXXHOW M BHYTPEHHEM),
KPETISKHBIX 3JIEMEHTOB, IAapOM30JISIIUN W BETPO3AIIUTEL,
HapyxHOH oOmmnoBku (dacama), a Takke COBOKYITHOCTH
TEXHHYIECKHX u TEXHOJIOTHIECKHX pelIeHnH,
ONIPENCISIONINX TIpaBWila M IOPSJIOK YCTaHOBKH OSTOH
CHCTEMBI B IPOEKTHOE MOJI0XKEHHUE.

Hapy:knbie HeHecymme KOC ¢ kapkacom u3 JICTK
— 3TO OrpaxkAarollfe KOHCTPYKIUH, BOCIPHHHMAIOLINE
Harpy3ky OT COOCTBEHHOTO  Beca, BETPOBYIO U
TEXHOJIOTHIECKYIO Harpy3KH 1 Iepearolye X Ha HecyIne
KOHCTpYKIuH 31anus [3-5].

KOC — 310 nepcriekTiBHAs, HOBasi 3HEprocOeperaroras
TEXHOJIOTHs, KOTOpasi 10 TPaBy MOXET HCIOJIB30BaThCS B
JKIJIOM ~ BBICOTHOM — noMmocTpoeHnd. KOC — mo3Bomut
obecrieunTh HHEProcOCperKeHNE 3a CUET MPUMEHEHUS
3(h(EKTHBHOTO YTEIUTUTENA U TEPMOTIPOGIIIS C IPOPE3SAMH,
YBEIMYMBAIOIIUMH IyTh TEIJIOBOTO IIOTOKa U  Kak
CIISICTBUE — COIPOTHBICHHE TeIulonepenade, a TaKKe
CHH3UT MaTepHajbHbIe, TPYLOBbIE U CTOMMOCTHBIE 3aTPaThl
B MacCOBOM CTPOMTEIILCTBE ITPU BBICOKMX KaueCTBEHHBIX U
JKCIUTyaTallMOHHBIX ~ IIOKAa3aTeNsIX M COKPAaTUT CPOKH
CTPOUTENIBCTBA 32 CUET TEXHOIOTUH COOPKH.

Pacuer MHOT'03TaKHOT0 /KeJ1e300eTOHHOT 0
KAPKACHOI0 3[aHMsl € Pa3JUYHBIMH OIPAKAAIOIHMH
KOHCTPYKIMAMHU. B xauecTBe 00BeKTa pacuera BBHIOPAHO
MATHATAKHOE JKeNe300eTOHHOe KapKacHOe 3/1aHHE C IBYMS
BapHMaHTaMHM  OTPXKIAIOIIMX  KOHCTPYKUHMIl:  TepBBIi
BapHaHT — Ta300eTOHHbIE CTEHBI, BTOPOH BapHaHT —
kapkacHo-o0mmBHbIe cTeHbl (KOC). [lns texHHYeckoro
CONOCTaBHUTENBHOTO aHaIn3a MPOM3BECH TakkKe pacder
Kapkaca 6e3 CTeH («3ITaxepka»).

XapaKkTepHCTHKA CTPOUTEIbLHOM MJIOIIAKH
- Paiion crpourenmsctBa — Pecmybmmka VY30ekucras,
TaimkeHTCKast 00J1aCTh;
- KJIUMaTUYecKUi paloH cTpoutenbctBa - 4 mo KMK
2.01.01-94;
- HopmaruBHOe 3HaueHHe CHEXHOro IMOKpoBa Ha 1 M?
TOPU30HTAJIBHONW TOBEpXHOCTH 3eMim — S50 kr/m? mis
TUTOIIAJIM TIEPBOTO CHETa;
- HopmatuBHOe 3HaueHne naBieHus BeTpa — 38 Kr/M? B 3-M
BETPOBOM paiioHEe;
- CTpoWTENbHAs IUIOLIAJKA PACIOJIOKEHa BHE 3O0HBI
3aTOIJICHUS TOPOAa;
- CEHCMOCTOMKOCTh CTpOUTENbHOM miomankd, KMK
2.01.01-19;
- CelicMHYHOCTP ydJacTKa IO KapTe CTPOHTEIHHO-
MOHTaXHBIX paboT ropona Tamkenra — § 6aios;
- KaTEeropHsi TPYHTOB I10 CEHCMUYIECKIM XapaKTEePUCTHKAM -
2.

Hecymue KOHCTPYKIIMM M KOHCTPYKTHBHBIE

3J1eMeHThI 31aHMA

- KOHCTPYKTHBHOE pelLIeHHe — KapKac;
- OCHOBaHHuA JJI1 HECYIIUX ](OHCprKL[I/Iﬁ 3JaHUS —
MOHOJIMTHasI pyHIameHTHas mmTa. beroH kiacca b 25 Ha
TPaANIIMOHHOM LIEMEHTe JUIsl HEeCyIIMX KOJOHH. beroHHas
TIOJTOTOBKA 1TOJ] ()yHJaMEHTHbIE IUTHTHI IPOU3BOAUTCS U3
oerona kiacca b 20 tommmnoii 0,5 m;
- CeYeHMe JABYX HECYIIUX KOJOHH JICCTHHYHOH KIICTKH -
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400x400 mm wu3 Oerona kimacca b 25, cedeHue Bcex
OCTaJIbHBIX KOJOHH Mexnay dTaxkamu - 400x600 mm u3
O6erona xmacca b 25, cewenms pureneil Hecymmx
MEKITAXKHBIC TUTUTHI MEPEKPHITUS M JICCTHUYHBIC KIICTKH,
400x400 MM u3 OeroHa kiacca b 20, cTeHa TEXHUYECKOTO
3Ta)ka — mojiBaja u3 0eroHa kiacca b 20 rommunoii 400 mm,
MEXXITaXXHbIE TUTUTHI EPEKPBITUS, IEPEKPHITUS JIECTHUL U
JIECTHUYHBIX KJIETOK HMEIOT pa3Mepbl TOIUHOHN 180 MM 13
Oetona kimacca b 20;

- apMatypa kinacca A3 HCHONB3yeTcs BO BCEX HECYIIUX
JJIEMEHTAX 3/1aHWUs;

- 3JaHUC MPSIMOYTOJLHOH (OPMBI, pasMepbl B OCIX —
24,7%16,6 m;

- 9T@XHOCTD 3JaHUs — 5 dTa)keH;

- 1-5 - BbIcoTa 3Taxa (0T nmoJja 110 moJua) - 3,6 M;

- BBICOTA IIOKOJIBHOTO (TIOABAJILHOTO) 3TaXka (OT IoJia 0
nmoJsia 1 ataxa) - 3,0 m.
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Pucynok 1. Il;1aH TeXHUYECKOT0 ITAKa 3TaHUS
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Pucynok 2. TunoBoii niian 3Taxa 31aHust

Mopenn o0bexkToB aisi mnpoekTHpoBaHus. [lpu
MPOBEAECHUH  YUCIEHHOTO aHanu3a OblIM  CHENaHbI
pacuérHble pabOTBl CO CIEIYIOIMMH HAPYXHBIMH H
BHYTPEHHHMU CT€HAMU PAacCMaTPUBAEMOrO 31aHHs:
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Tab6auna 1
Hapy:kHble CTEHbI M HX 0CO0CHHOCTH
Tt " Macca 1 »m?
TOJILIMHA XapakTepucTu HADYIKHOR
Ne | HapyXHBIX KU Hapy>XHbBIX Py
CTEHBI, KT,
CTeH  3/aHud, | CTeH KOO
MM
Mapka
1 T'azoberonnas: | razoberoHa: 240 (250)
- 300 - 1 800.
p =800 kr/m>.
Kapxkacho-
2 oOmmmBHast 80
CTeHa:
- 240
Oraxepka (06e3
3 | HapyxHBIX
CTCH)
Ta6aunua 2
BHyTpeHnHHe cTeHBbI U HX 0CO0EHHOCTH
Tumst " Macca 1 ™m?
TOJIIIMHA OcobeHHocTn .
BHYTpEHHEH
Ne | BHyTpeHHHX MEKKOMHATHBIX
CTeH 34aHUs, | MeperopojoK TEpErOpOIH,
. KT, OKOJIO
T'azo6eronHas: ?ﬁ:ggzrona'
1 |- 150 (+ 20, ' 130
Bcero 170) - J1800.
p = 800 xr/m>.
Kapxachao-
2 oOmmmBHas 60
TIeperopoixa:
- 100 (155)
Draxepka (0e3
3 | BHyTpeHHel
CTEHBI)

PucyHnok 3. Bua pacuérnoii Mozesu (cxembl) 31aHUS

cnepeau

June, 2024

Research, Innovation, Results

Pucynok 4. Bun pacuérnoii mosesu (cxembl) 31aHUS
c3aau

Kax mnpaBuno 3maHus B celicMuueckux pailoHax
HNPOEKTHPYIOYTCSl MO CXeMaM, IPU KOTOPHIX CTEHBI THX
3aHUH BOCHPHHUMAIOT CEHCMUYECKYyI0 Harpys3kKy Kak
Hecyye KOHCTPYKIHUH, OO He SBILIFOTCS HEeCYIIVMH, a
CeHCMUYECKyI0 Harpy3Ky BOCHPHHHMAeT KapKac 3/AaHus.
OnHAaKO HE PEKOMEHIYETCsl YBEIHMIMBATh BBICOTY 3JaHUM,
Hapy KHBIE CTE€HbI KOTOPBIX BOCHPHHUMAIOT CEHCMUYECKHE
Harpysku, Oonee yem Ha 5-7 staxeit. [loatomy, cormacHo
nynkram E m XK, tabmumer 3.1 KMK 2.01.03-19 pacuér
Hapy)XHBIX W  BHYTPEHHHX CTeH B  MOJEIH
paccMaTprBaEMOT0 MHOTOJTaXXHOTO 3JaHMS BBITOJIHACTCS
KaK HeHecyIue 1 0e3 )XECTKOTO NX 3aKpeIUICHNs B 3[[aHHN.

Metoabl  pacyera. PacueTsl  NpPOBOAWINCH  C
HCIIOJIb30BaHUEM HOopMaTuBHOTO nokymMenta KMK 2.01.03-
19  «CTpouTenbcTBO B CEHCMHYCCKHX palOHAX» U
IUHaMHYecKuM crmocobom B mporpamme JIMPA CO®DT
METOJJOM KOHEUHBIX JIEMEHTOB B IICPEMEICHUSX.

JedopmupoBanHast cxema 9JIEMEHTOB
JKe1e300€TOHHOT0 KapKaca 31aHus IpuBeieHa Ha puc. 5-10.

PucyHnok 5. Mo3auka nepemenieHuii no ocu X
NATHITAKHOT0 KAPKACHOT0 3aHHUs ¢ HAPYKHBIMH H
BHYTPeHHHMH CTeHAMH H3 ra300eTOHA; MaKCHMAaIbHOe
nepemenienue 105,33 mm.

Pucynok 6. Mo3anka nepemenienuii no ocu Y nstu
ITAXKHOr0 KAPKACHOT0 3JaHUS ¢ HAPYKHBIMHU 1
BHYTPeHHHMH CTeHAMH U3 ra300eTOHA; MAKCHMAJIbHOE
nepemenienne 86,70 Mmm.
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Pucynok 7. Mo3auka nepeMelnieHuii o ocu X nsiTu
ITA’KHOT0 KAPKACHOTO 3aHUsI 0e3 HAPYKHBIX H
BHYTPEHHHUX CTeH; MaKCUMAaJIbHOe nepeMenienue 98,19
MM.

Pucynok 8. Mo3aunka nepemenienuii no ocu Y nsiTu
ITa’KHOT0 KAPKACHOTO 3/1aHUsI 0e3 HAPYKHBIX H
BHYTPEHHHUX CTeH; MaKCUMa/lbHOe nepemenienue 80,9
MM.

Tz

Pucynok 9. Mo3anka nepemenienmii mo ocu X nsiTu
3TAXKHOr0 KAPKACHOI'0 3JaHUS C HAPYKHBIMH 1
BHYTPeHHHMH KapKaCHO-00LIMBHBLIMH CTeHAMU;
MaKkcHMasbHOe nepemenienne 101,23 mm.

PR

Pucynoxk 10. Mo3anka nepemenienuii mo ocu Y nsitu
ITA’KHOTO KAPKACHOI'0 3/1aHUsI ¢ HAPYKHBIMH H
BHYTPEHHMMH KapKaCHO-00LIMBHBIMH CTEHAMM;
MaKCcHMAaJIbHOe nepemenienue 82,92 M.
[TpuBeneHHbIE BhILIE Pe3yJIbTaThl CBEICHEI B TaONuIy 3:

Tabnauna 3
Pe3yabTaThl nepeMenieHusi KOHCTPYKIUA NMSITH ITA’KHOTO JKeJie300eTOHHOT0 KApKACHOT0 31aHusi o ocsiMm X 'Y
MakcumaibHoe MakcumaibsHoe
o KoHcTpyKTHBHAs cHCTeMa W pa3Mepbl 3/aHHsS C HKEJIe300€TOHHBIM | MEpEeMElIeHHE B | MEepeMelIeHHe B
~ | kapkacoM HaIpaBJIeHUH OCH | HampaBJIEHUH OCH
X, MM Y, MM
5-3Ta)kHOE KapKacHOE 3/1aHKe C Hapy>KHBIMH U BHYTPEHHUMH CTCHAMH U3
1 105,33 86,70
ra3o0eroHa, pasmepsl 24,7%16,6 M.
5-3TaxkHOE KapKacHOe 37aHHe Oe3 HapyXHbIX M BHYTPEHHUX CTCH,
2 98,19 80,9
pasmepsl 24,7x16,6 M.
5-3TaxkHOE KapKacHOE 3[JaHue C Hapy>KHBIMH U BHYTPEHHUMH KapKacHO-
3 101,23 82,92
OOIIMBHBIMH CTEHAMH, pa3Mephl 24,7x16,6 M.

Ilo pmamEBIM BTOpOro myHKTa Tabmumel 2.6 KMK
2.01.03-19, B ciryyasx, KOTa HEHECYIIIUE JIEMEHTHI 3[JaHU
3alIMIIeHBl  OT BO3AecicTBHSA  AedopManuii  HeCcymux
KOHCTPYKIMH, BEJMYMHA NTepeMeIeHHH 31aHui 110 ocH X U
Y nomyckaercs B ciIydasiX, KOIZla 3HaUeHHs IepeMelleHui
He mpeBbimaroT 1/70 o6imeit BBICOTHI 3aaHus. BbicoTa
HCCIIETyeMOTO 5-3TaXKHOTO JKeJIe300€TOHHOTO KapKacHOTO
31aHusl cocTaBisieT 21,6 M MpHU BEPTUKAIBHOM I10JIOKEHUU
HECyIIUX OdJeMeHTOoB. B a3rom ciayyae MakcuMaibHOE

https://t.me/tdtuilmiynashrlar

3HaYeHHE TepeMelieHns cocraBmsieT  h/70=21600/70
=308,57 mm.

[Ipu pacuére 3maHuil ¢ Hapy>XHBIMU M BHYTPEHHUMH
cTeHaMH u 0e3 HHX, BO BCEX CIydYasX 3HAuYCHUS
MepeMeICHHII He MPEBBIIIAIN MaKCHMAIIBHO JI0MYCTHMOTO
npenena.

Crenyer OTMETUTb, YTO 3aMeHa ra300eTOHHOM KIaJKu
Ha sierkyio KOC 1mo3Bonmio 3Ha4NTENIbHO CHU3HT,

Maccy 31aHus (Tabmmma 4).
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Tabnamna 4
BiisinMe HAPYKHBIX M BHYTPEHHHUX CTEH Ha 001IyI0
Maccy 5-3Ta:KHOTO 31aHUs

KoncrpykTuBHasi cucrema u | Macca
Ne pa3mepsbl 31aHuA ¢ | 31aHus,
JKeJ1e300eTOHHBIM KapKacoM TOHHA

5-sTakHOE KapKkaCHO€ 31aHUEC C

1 HaPYKHBIMH M BHYTPEHHHMH | 4 1 4 o
CTEHaMU 3 razo0eToHa, '
pasmeps 24,7x16,6 M.

5-3TakHOEe KapKacHOE 3IaHUC
2 0e3 HapyXHbIX u BHyTpeHHuX | 3 513,49
CTeH, pa3Mmepsl 24,7%16,6 m.

5-3Ta)kHOE KapKacHOE 3/1aHHE C
3 HApy)KHBIMH W BHYTPCHHHMH
KapKacHO-OOIIMBHBIMHU

cTeHaMH, pa3Mmepsl 24,7x16,6 M.

3747,09

W3 npuBeICHHBIX BBINIE PE3yJIbTaTOB BUIHO, YTO B S5-
STAXHBIX KEJIC300CTOHHBIX KapKACHBIX 3JIaHHAX TPH
HCTIOJIb30BAaHUU KapKAaCHO-OOIIMBHBIX CTEH B KadyeCTBE
OTPaXIAOIIUX M PA3JEIUTEIBHBIX CTEH (IIEPEeropojoK),
3HAUEHUS] [EPeMENICHHH ¥  COBUIOB  3HAYUTEIHHO
YMEHBLIAIOTCS [0 CPaBHEHHIO CO  3HaHUSIMH  IJIe
TIPUMEHSFIOTCS Ta300€TOHHBIE CTEHBI, a 001Iast Macca 3AaHus
CTaHOBHUTBCS Jierde. JTO, B CBOIO OYepe[b, IOBBILIIAET
CEeHCMOCTOMKOCTh 37aHHUS.

Taxoke MPOBEICH aHAIN3 Pacxojia apMaTyphl B HECYIIIHX
BEPTUKATBHBIX KOHCTPYKIIHSX - KOJIOHHAX u
TOPU30HTAJBHBIX KOHCTPYKIHSX — PUTENSX MATHITAKHOTO
JKeIe300eTOHHOTO KapKacHOro 3aanus (puc.11-16).

Pucynok 11. Pacnio/io:keHne KOJIOHH M MAKCHMAJIbHAs
MJI0IIAAb APMUPOBAHUE B KOJIOHHAX HA YeTBEPTOM H
MATOM 3TakKaX IATH ITAKHOr0 KApPKACHOTO
JKe/1e300€eTOHHOI 0 31aHUSI C BHYTPEHHUMH U
HAPYKHBIMH CTEHAMH U3 ra3o0eToHa.

i

[ .
W
" |07 i opil

e P

Pucynox 12. PacnoJiosxkenne pureneii 1 MaKCMMaIbHAs
IUIOINA/Ib APMUPOBAHUE HA HIKHell TpaHu pureJei ¢
MepBOro Mo NATbIE ITAKH NATH ITAKHOI0 KAPKACHOTO
KeJ1e300eTOHHOT 0 31aHHsl ¢ BHYTPEHHUMH U
HapY:KHbIMH CTEHAMM U3 ra300eToHa.
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Pucynok 13. Pacniojio:keHne KOJIOHH H MaKCHMAJIbHAs
MJIOINAAb ADMHPOBAHHE B KOJIOHHAX HA YeTBEPTOM H
NATOM 3TAKAX MATH 3TAKHOT0 KAPKACHOTO
JKeJ1e300€eTOHHOT 0 31aHus 0e3 BHYTPEHHHUX H HAPY:KHBIX

CTeH.

Pucynok 14.. PacnoJio:kenue pureseii 1 MAKCHMAaJIbHAs
MJIOINAAs AapMHPOBaHHeE HA HIDKHeH IPaHy pureeii ¢
MEPBOTO IO NATHIE ITAKH ISITH 3TA)KHOTO KAPKACHOTO
JKeJIe300eTOHHOTO 31aHNsI 6eX BHYTPEeHHUX 1
PYKHBIX CTeH.

Pucynok 15. PacriosnoskeHue KOJOHH M MAKCUMAJTbHAs

TJIOINAAb AaDMHPOBaHHeE B KOJIOHHAX HA YeTBEPTOM U
MSITOM 3TaKaxX MSATH 3TA)KHOTO KAPKACHOTO
JKeJIe300eTOHHOT 0 3IaHNsI ¢ BHYTPEHHUMH H

_HAPYKHBIMH KapKacHO-00IHBHBIMH CTEHAMH.

Pucynok 16. PacnoJio:kenue puresieii 1 MaKcMMaJibHast
IUIOLIAAb APMHUPOBAHME HA HIUKHEl IPaHu puredeii ¢
MEPBOro N0 MAThIE ITAKH NATH 3TAXKHOI0 KAPKACHOT0
JKeJ1e300€eTOHHOT 0 31aHNsI ¢ BHYTPeHHHUMH H
HAPY:KHBIMH KapKaCHO-00IIMBHBIMH CTEHAMM.

88
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JaHHbI1  aHanmM3 ~ MoOKa3ajl, uYTO  KOJMYECTBO
HCIIOJIb3YEMON apMaTyphl AJIs1 HECYIIMX KOJIOHH M purenei
5-3TaXHOTO  KEJNE300€TOHHOTO  KApKAaCHOTO  37aHUs
CHIDKAeTCsl TMpH 3aMeHe Ta300eToHHBIX creH Ha KOC

(Tabmuua 5). He TpynHO 3aMeTUTh, YTO pacxol apMaTypbl
npu ucnons3oBanun KOC 3a cyer ero o0JeryeHHOW Macchl
COTNOCTaBUM C  pacxXoJOM apMarypel s 3/aHus
“aTaxkepku’’.

Tabauna 5
Pacxo apMaTypbl B HeCYIIMX KOHCTPYKIMSX KOJOHH M pHreJei
OO0wuii pacxon
K p p apMaTypsl st
N OHCprKTMBHaSlﬁ cucrema u pasvepbi | Pacxox apmatypbi | Pacxox apMatypi B | ononn u pureneii
3AaHUSA C KeJIe300eTOHHBIM KapKacoM B KOJIOHHAX, TOHHA | PHreJsiX, TOHHA e
5-3raxkHOE ~ KapKacHOe  3/aHue c
1 HApY)XHBIMA W BHYTPEHHHMH cTeHamu u3 | 73,8 107,91 181,7
ra3o0eToHa, pasmepsl 24,7x16,6 M.
5-sTaxxHoe  KapkacHOoe ~ 31aHMe  0e3
2 Hapy)XHBIX W BHYTPEHHHX CTeH, pa3mepsl | 64,93 100,53 165,5
24,7x16,6 M.
5-3raxkHOe ~ KapKacHOe  3/IaHUe c
Hapy)XHBIMA ¥ BHYTPEHHHMH KapKacHO-
3 Py P P 68,82 102,49 1713
OOIIMBHBIME CTEHaMH, pa3mepsl 24,7x16,6
M.
o0wuBHasK cTeHa. [To CPaBHEHUIO C MACCOH KapKacHOIro
31anus 6e3 HAPYKHBIX U BHYTPEHHUX CTEH 5Ta Pa3HUIA B
3. 3akjouenue Mmacce Obuta Ha 6,6% Oonblie y 3IaHHs C KapKacHO-
OOIIMBHBIMH CTEHAMH.
1 Coznana TIPOCTPAHCTBEHHAS MOJIENb

MHOTO3T2)KHOTO KEIe300eTOHHOIO KapKacHOTO 3JaHus C
npumeHenueM KOC ¢ moMompio  MpOrpaMMHOTO
obecrieuenns JIMPA CO®T wu mpoBeneHB YHCICHHBIE
JKCIIEPUMEHTHL.

2 OrmpeneneHsl HarpsHKEHHO-Ae(OpMaIMOHHbIE
COCTOSIHUSI MHOTOITa)XKHOT'O KeJ1e300€TOHHOTO KapKacHOTO
3nanus ¢ npumeneHreM KOC. IIpoBenéH cpaBHUTENbHBII
aHAIN3 HaMpPsHKEHHO-Ae(OPMAMOHHOTO COCTOSIHUS, IO
BO3JICHCTBHEM CEHCMHUYECKUX M JUHAMHYECKMX Harpy30K
3manmi ¢ ucrons3oBaHneM KOC 1 ra300eTOHHBIX CTEH.

3 Ilpu pacuére 3maHn ¢ HAPYKHBIMU U BHYTPEHHUMHU
cTeHaMH u 0e3 HHX, BO BCEX U3 HHX 3HAUCHUS IepeMelleHNi
HE TMpPEeBBILAIH MaKCUMAaIbHO JOMYyCTHMOTO Ipeaena.
OnHako BeNMYMHA MEepeMeNieHus 31aHus Mo ocu X Oblia
npuMepHO Ha Ha 490 BeIIE Y 37aHUS C Ta300eTOHHBIMH
CTeHAMH 10 CPaBHEHUIO CO 3/IaHHEM € KapKacHo-
o0mMBHBbIMH cTeHaMH. [lo cpaBHEHHMIO ¢ KapKacHbIM
31aHHeM 0e3 HAPY:KHbIX M BHYTPeHHHX CTeH pa3HHIA
Obuta Bcero Ha 3% BB YeM y 3JaHUS C KapKacHO-
OOIIMBHBIMH CTCHAMH.

4 BenuyuHa TIepeMeNICHHUI 31aHus Mo ocu Y, Obuia
npumepHo Ha 4,5% Bbllle y 31aHUSA ¢ ra300eTOHHBIMH
CTEHaMH II0 CpPaBHEHHMIO CO 3JaHHeM ¢ KapKacHo-
o0mmMBHBIMM cTeHaMH. [Ipy 3TOM 1O CpaBHEHHIO C
KapKAaCHBIM 31aHHeM 0e3 HAPY:KHbIX H BHYTPeHHHX CTeH
pas3Hmuma O6u1a Beero Ha 3,5%0 GoJblie B 31aHAU € KapKacHO-
OOIIMBHBIMH CTEHAMH.

5 B 3maHum co creHamMH H3 ra3o0eroHa oOIIMit
pacxoJ apMaTypbl IS KOJOHH M puUrenedl yBeTMYmICcs
npuMepHo Ha Ha 6% 1O CpaBHEHHIO CO 3JaHHEM C
KapKacHO-O0IIMBHBIMH cTeHaMH. [lo cpaBHEHHIO C
KapKacHBIM 3JaHHeM 0e3 HapYKHBIX H BHYTPEeHHHX CTEH,
oOmui pacxox apMaTypsl B 3[JaHHM C KapKacHO-
OOIIMBHBIMH CTEHAMH OBLI 00JIbIIE Beero Ha 3,5%.

6 Ilpu mcronp30BaHUM CTEH M3 ra3o0eToHa mMacca 5-
3TaXHOTO 3/1aHMS YBEIMYMIOCH IIpUMepHO Ha Ha 7,1% mo
CPaBHEHUIO CO 3/JaHHEM TIA€ IpPUMEHSETCI KapKacHO-
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Issues of the use of securities in the financing of the development of the
transport system in the Republic of Uzbekistan

R.F. Urakovl®?
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: In this article, it is an undeniable fact that the transition to a socially oriented market economy based on
the principles of the stock market model of the Republic of Uzbekistan is an integral part of the republic's
economic development strategy. If we look at the experience of the developed countries of the world, it
is stated that the stock market has been formed spontaneously for many years.
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O‘zbekiston Respublikasida transport tizimini rivojlantirishning
moliyalashtirishda qimmatli qog‘ozlardan foydalanish masalalari

Urakov R.F.1 @2
Toshkent davlat transport universiteti, Toshkent, O‘zbekiston

Annotatsiya Ushbu magqolada O‘zbekiston Respublikasining qimmatli qog‘ozlar bozori modeli tamoyillariga
asoslangan ijtimoiy yo‘naltirilgan bozor iqtisodiyotiga o‘tish respublika iqtisodiy rivojlanish
strategiyasining yaxlit ekanligi hozirgi kundagi inkor etilmaydigan xaqiqatdir. Dunyoning rivojlangan
mamlakatlar tajribasiga nazar tashlasak, qimmatli qog‘ozlar bozori uzoq yillar davomida stixiyali
ravishda yuzaga kelganligi keltirilgan.

Keywords: milliy qimmatli qog‘ozlar bozori, moliya bozori, bozor mexanizmining samaradorligi.

1. Kirish

O‘tgan  asrda  iqtisodiyoti  taraqqiy  topgan
mamlakatlarning tajribasi shuni so‘zsiz tasdiqladiki, faqat
bozor iqtisodiyotigina iqtisodiyot samaradorlik
ko‘rsatkichlarining eng yuqori darajasini ta’minlaydi. Bozor
mexanizmining samaradorligi ko‘p jixatdan iqtisodiyotning
tovar — pul munosabatlari bilan qay darajada to‘liq qamrab
olinganligi bilan bevosita bog‘liq. Bu tovar bozorlari bilan
bir qatorda moliya bozorini jumladan, uning tarkibiy qismi
hisoblanadigan qimmatli qog‘ozlar bozorini shakllantirish
zarurligini anglatadi. Chunki, bozor iqtisodiyoti qimmatli
gog‘ozlarning rivojlangan aylanmasisiz amal qilishi
mumkin emas.

O‘zbekiston Ryespublikasida milliy qgimmatli qog‘ozlar
bozori ilg*or xorijiy tajribalar asosida shakllantirilgan. Lekin
hozirgi vaqtda milliy gimmatli qog‘ozlar bozorida faqat
mabhalliy emitentlarning aksiyalar bozori va davlat qimmatli
qog‘ozlar bozori mo‘tadil faoliyat yuritmoqda. Qimmatli
qog‘ozlarning boshqa bozorlari juda sust rivojlangan.
Mazkur maqolada O‘zbekistonda korporativ obligatsiyalar
bozorining faoliyati tahlil etiladi. Muallif tomonidan milliy
korporativ obligatsiyalar bozori qog‘ozlar yordamida
transport tizimini rivojlantirishda moliyaviy mablag‘lar jalb
etish bo‘yicha ilmiy asoslangan amaliy tavsiyalar ishlab
chiqilgan.
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O‘zbekiston Respublikasida milliy qimmatli qog‘ozlar
bozori bilan birgalikda uning faoliyatini tartibga solib
turuvchi qonuniy me’yoriy — xujjatlar parallel ravishda
takomillashtirib borilmoqda. 2008 yilning 22 iyulida
mamlakatimizda bosib o‘tilgan yillar davomida orttirilgan
milliy va xorijiy tajribalarni chuqur taxliliy o‘rganib
egallangan malakalar yordamida, mavjud kamchiliklarni
bartaraf qilgan holda, 1993 — 2001 yillarda qabul qilingan
to‘rtta  yirik “Qimmatli qog‘ozlar va fond birjasi
to‘g‘risida”gi, “Qimmatli qog‘ozlar bozorini faoliyat
ko‘rsatish mexanizmi to‘g‘risida”gi, “Qimmatli qog‘ozlar
bozorida depozitariylar faoliyati to‘g‘risida”gi va “Qimmatli
qog‘ozlar bozorida investorlarning huquqlarini ximoya
qilish to‘g‘risida”gi qonunlar takomillashtirilib, ularga
o‘zgartirishlar kiritilgan holda yagona “Qimmatli qog‘ozlar
bozori to‘g‘risida”gi qonun qabul qilindi. Mamlakatimizda
milliy iqtisodiyotni modernizatsiya qilish shart-sharoitida
yuzaga kelgan omillarni hisobga olgan holda 2015 yil 3
iyunda biz yuqorida ta’kidlab o‘tgan “Qimmatli qog‘ozlar
bozori to‘g risida”gi qonunning yangi tahriri qabul qilindi

Yangi qabul gilingan mazkur qonunning asosiy magqgsadi
milliy qimmatli qog‘ozlar bozori soxasidagi munosabatlarni
tartibga soluvchi amaldagi qonunlarning birxillashtirishdan,
ularni xalqaro standartlarga yaqinlashtirishdan, shuningdek
xorijiy qimmatli qog‘ozlar bozorlariga integratsiyalashish
uchun zarur bo‘lgan barcha shart — sharoitlarni yaratish yo‘li
bilan mamlakatimiz qimmatli qog‘ozlar bozorining jadal
sur’atlar bilan rivojlantirishni ta’minlashdan iboratdir. Lekin
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O‘zbekistonda milliy qimmatli qog‘ozlar faoliyat yuritishi
uchun  yetarli  darajada  huquqiy-me’yoriy  asos
yaratilganligiga qaramay milliy qimmatli qog‘ozlar bozori
sust rivojlangan. Shuning uchun milliy iqtisodiyotni
rivojlantirishda qimmatli qog‘ozlar bozori faoliyatini yanada
takomillashtirish hozirgi davrning dolarb masalalaridan biri
hisoblanadi.

Xalqaro amaliyotda iqtisodiy adabiyotlarda yetakchi
iqtisodchi olimlar xar bir davlatning milliy iqtisodiyotini
gimmatli qog‘ozlar bozori yordamida rivojlantirish
muammolariga katta e’tibor qaratib kelishgan va hozirda
ham e’tibor bermoqdalar. Qimmatli qog‘ozlar bozori
faoliyatini tadqiq etish, xususiyatlarini ochib berish va uni
tartibga solishning nazariy va amaliy jihatlari yetakchi
xorijlik iqgtisodchi olimlarning, jumladan, Harpreet Kaur
Kohli, Arvinder Singh Chawla,[1] Frederic Mishkin,[2]
Charles Proctor,[3] Borovkova V.A., Borovkova V.A, V,[4]
Galanov V.A,[5] Mirkin Ya.M.[6] va boshqalarning ilmiy
izlanishlarida o‘z ifodasini topgan.

O‘zbekistonlik mahalliy
S.P.Abdullayev,[7] LLAlimov,[8] ILL.Butikov,[9] va
boshqalarning ilmiy izlanishlarida qimmatli qog‘ozlar
bozorida olib boradigan operatsiyalar va ularni tartibga
solishning nazariy va amaliy jihatlari tadqiq etilgan. Lekin
respublikamizdagi gimmatli qog‘ozlar bozoridagi
faoliyatiga ta’sir ko‘rsatayotgan zamonaviy ob’yektiv va
sub’yektiv, jumladan ijobiy va salbiy omillar hozirda
nisbatan kam o‘rganilgan.

iqtisodchi olimlar

O‘zbekistonlik iqtisodchi olimlardan S.M.
Sultanova,[10,11] A.B. Djumanova[12,13] va N.U.
Babaxanovalar[14] ilmiy izlanishlarida O‘zbekistonda

milliy transport tizimida statistika va buxgalteriya hisobi
faoliyatini mohiyati va uning xususiyatlari yoritib berilgan

2. Tadgigot metodologiyasi

Tadgiqot olib borish va natijalarni asoslash magsadida
ilmiy abstraksiyalash, ma’lumotlarni guruhlash, taggoslash

va igtisodiy tahlil usullaridan foydalanildi. Magolaning

uslubiy asosi sifatida xorijiy va mahalliy iqgtisodchi
olimlarning adabiyotlari va maqolalari tahlil etilgan.
Xozirda O‘zbekiston Respublikasida milliy qimmatli

qog‘ozlar  faoliyatini  tahlil etishda  O‘zbekkiston
Respublikasi transport vazirligi va “Toshkyent” Respublika
fond birjasining rasmiy saytidagi amaliy ma’lumotlaridan
foydalanildi.

Mamlakatimizda keyingi yillarda moliya-bank tizimini

mustahkamlash masalasiga alohida e’tibor qaratildi.
O‘zbekiston Respublikasi Prezidentining 2017 yil 7
fevraldagi "O‘zbekiston Respublikasini yanada

rivojlantirish bo‘yicha Harakatlar strategiyasi to‘g‘risida"gi
PF-4947-sonli farmonida bank tizimini isloh qilishni
chuqurlashtirish va barqarorligini ta’minlash, sug‘urta,
lizing va boshga moliyaviy xizmatlarning hajmini ularning
yangi turlarini joriy qilish va sifatini oshirish hisobiga
kengaytirish, shuningdek kapitalni jalb qilish hamda
korxona, moliyaviy institutlar va aholining erkin resurslarini
joylashtirishdagi muqobil manba sifatida fond bozorini
rivojlantirish ko‘zda tutilgan. O‘zbekiston Respublikasida
keyingi vyillarda asta-sekin targalayotgan gimmatli
qog‘ozlarning yana bir turi obligatsiyalar hisoblanadi.
Xalgaro amaliyotda obligatsiyalar amaldagi gonunchilikka
va ularning nizomiga asosan mulkchilikning barcha

shakldagi korxonalar tomonidan (korxonalar
obligatsiyalari),  shuningdek, davlat va mahalliy
xokimiyatlar tomonidan chiqgarilishi mumkin. Demak,
obligatsiyalar quyidagi turlarga bo‘linadi:

1. Markaziy xukumatning obligatsiyalari;

2. Mahalliy xokimiyatlarning (munisipal)

obligatsiyalari;

3. Korxonalar obligatsiyalari.

Yuqoridagilardan tashqari obligatsiyalarning
emitentlari, daromad keltirishi, ta’minlanganligi, muddati,
ularni boshqa qimmatli qog‘ozlarga almashtirib berish va
boshga omillarga asosan turli guruhlarga ajratish mumkin.
Shuni ta’kidlash lozimki, xar bir mamlakatda qonunchilikka
asosan obligatsiyalar qat’iy guruhlarga ajratiladi. Biz buni
magolamizning quyidagi rasmida keltiramiz.

Davlat |

Diskontli

Ta’minlangan

Korporativ |

—>|

Kuponli

Ta’minlanmagan

—» Emitetent turiga —| Daromad keltirish shakli Ta’minlanganlik !
asosan bo‘yicha shakliga asosan
f t f
Obligatsiya turlari
|
v v
Amal gilish muddatiga asosan Konvertatsiya gilinishiga asosan
Qisga muddatli | Konvertatsiya gilinadigan
O‘rta muddatli | - — N
Konvertatsiya gilinmaydigan
—>
—>| Uzoq muddatli |
1- rasm. Obligatsiyalarning tasnifi
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O‘zbekistonda yangi tahrirda gabul gilingan gimmatli
qog‘ozlar bozori to‘g‘risidagi qonunga asosan “ obligatsiya
- emissiyaviy qimmatli qog‘oz bo‘lib, u obligatsiyani
saglovchining obligatsiyaning nominal giymatini yoki
boshga mulkiy ekvivalentini obligatsiyani chigargan
shaxsdan obligatsiyada nazarda tutilgan muddatda olishga,
obligatsiyaning nominal qiymatidan qat’iy belgilangan
foizni olishga bo‘lgan huquqini yoxud boshqa mulkiy
huquqlarini tasdiqlaydi”[15] ta’rif berilgan.

Agarda biz obligatsiyalarning ta’rifida quyidagilarni
guvohi bo‘lamiz:

1. Yangi ta’rifda obligatsiya egasi va obligatsiyani
chigargan shaxs (emitent) aniq belgilangan;

2. Yangi ta’rifda obligatsiyaning nominal qiymati bilan
birga boshga mulkiy ekivalent nazarda tutilgan;

3. Yangi ta’rifda har bir obligatsiyaning nominal
qiymatidan qayd etilgan foiz aniq belgilab qo‘yilgan.

Yuqgoridagilardan xulosa qilish mumkinki, yangi
gonunchilikda yillar davomida milliy va xorijiy tajribalarni
chuqur taxliliy o‘rganib egallangan malakalar yordamida
obligatsiyalarga berilgan ta’rif uning mohiyatini to‘liq ochib
bergan deb hisoblashimiz mumkin. Shuni alohida ta’kidlash
lozimki, obligatsiyalar qarzga oid qimmatli qog‘ozlardir,
ya'ni ularning egasi tomonidan pul mablag‘lari
qo‘yilganligini tasdiqlaydi va unda ko‘rstilgan muddatda
qayd etilgan foizni to‘lagan holda gimmatli qog‘ozning
nominal qiymatini to‘lash majburiyatini tasdiglaydi.
Aksiyadan farqli o‘laroq, obligatsiya emitentning mol-
mulkiga egalik gilish belgisi emas. Obligatsiya ovoz berish,
shundan kelib chiggan holda, jamiyatni boshqgarish huqugini
bermaydi.

Yangi gonunchilikda mamlakatimizda
obligatsiyalarning quyidagi turlarini muomalaga chiqarish
belgilab qo‘yilgan:

- Ofzbekiston Respublikasi  Vazirlar Mahkamasi
vakolat bergan organ tomonidan  chiqgariladigan
obligatsiyalar, shuningdek, O‘zbekiston Respublikasi
Markaziy bankining obligatsiyalari;

- Korporativ obligatsiyalar;

- Infratuzilma obligatsiyalari.

O‘zbekistonda yangi tahrirdagi qgabul qgilingan
gonunchilikka asosan korporativ obligatsiyalar quyidagi
shartlarga rioya etgan holda:

emitentning bunday obligatsiyalar chiqarish to‘g‘risida
garor gabul gilingan sanadagi, auditorlik tashkiloti xulosasi
bilan tasdiqlangan oz kapitali miqdori doirasida;

keyingi uch yilda rentabellik, to‘lovga qobiliyatlilik,
moliyaviy barqgarorlik va likvidlilikning auditorlik tashkiloti
xulosalari bilan tasdiglangan ijobiy ko‘rsatkichlariga ega
bo‘lgan, shuningdek qonun hujjatlarida belgilangan tartibda
mustaqil reyting bahosini olgan emitentlar tomonidan;

investorlarga  tegishli ~mablag‘larning  emitentlar
tomonidan to‘lanishi bo‘yicha to‘lov agentlari vazifasini
bajaruvchi tijorat banklari ishtirokida chigariladi.

Avval amal qilgan qonunchilikda aksiyadorlik
jamiyatlari chiqarilgan barcha aksiyalar haqi to‘liq
tanlanganligidan keyingi ustav fondi miqgdorining 20
foizidan ko‘p bo‘lmagan summada obligatsiyalar
chiqarishlari belgilab qo‘yilgan edi. Yangi qonunchilikda
ushbu cheklov bekor gilingan va aksiyadorlik jamiyati
auditorlik tashkilotining xulosasi bilan tasdiglangan o‘z
ustav fondining korporativ obligatsiyalar chigarish
to‘g‘risida qaror qabul qilingan sanadagi miqdori doirasida
chiqarish ko‘zda tutilgan [15].
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O‘zbekiston  Respublikasida  mahalliy  xo‘jalik
yurituvchi  sub’ktlarga  korporativ  obligatsiyalarni
muomalaga chiqarish bo‘yicha qonunchilikdda keng
imkoniyatlar berilganiga garamay hozirda ushbu bozor juda
sust rivojlangan. “Toshkent” Respublika fond birjasining
rasmiy ma’lumotlariga ko‘ra, 2016 yilda respublikada atigi
2-ta emitent muomalaga korporatiov obligatsiyalarni
chigargan. 2023 yilda 8-ta emitent muomalaga korporativ
obligatsiyalarni chigargan.[16] Ushbu emitentlar tarkibida
fagatgina tijorat banklari va lizing kompaniyalar bor.
O‘zbekistonda faoliyat yuritayotgan trasport tizimidagi
korxonalar korporativ obligatsiyalar imkoniyatidan umuman
foydalanmagan.

Yugqoridagilardan xulosa qilish mumkinki, O‘zbekiston
Respublikasida transport tizimida faoliyat olib borayotgan
korxonalar milliy qimmatlali qog‘ozlar imkoniyatlaridan
umuman foydalana olmayaptilar. Biz ushbu salbiy holatni
ijobiy hal etish uchun ilmiy asoslangan amaliy tavsiyalarni
taklif etamiz. Xorijiy va mahalliy tijorat banklaridan
transport  tizimini modernizatsiya qilish loyihalarini
moliyalashtirish uchun kreditlar olish mumkin. Shuni
alohida ta’kidlash lozimki, O‘zbekistonda transport tizimida
faoliyat yurituvchi korxonalar moliyaviy jihatdan bargaror
hisoblanadi. Lekin kreditlarni xar oyda kreditning asosiy
qarzi va unga hisoblangan foizlarni xar oyda to‘lab borish
majburiyati bor. Bu esa bizning fikrimizcha. Ushbu holat
garzga olingan mablag‘lardan to‘liq  foydalanish
imkoniyatini bermaydi.

Fikrimizcha, mavjud muammoni ijobiy hal etishning
quyidagi ikki yo‘nalishlari mavjud:

-birinchisi, O‘zbekistonda amaldagi qonunchilikka
asosan korporativ obligatsiyalar garzga oid qgimmatli
qog‘ozlardir, ya’ni ularning egasi tomonidan pul mablag‘lari
qo‘yilganligini tasdiqlaydi va unda ko‘rsatilgan muddatda
qayd etilgan foizni to‘lagan holda gimmatli qog‘ozning
nominal giymatini to‘lash majburiyatini tasdiglaydi. Ushbu
omil tijorat banklaridan olingan kreditlardan fargli ravishda,
korporativ obligatsiyalarni muomalaga chigarishdan kelgan
mablag‘lardan belgilangan muddat davomida to‘liq
foydalanish imkoniyatini beradi. Shuning uchun, transport
tizimini rivojlantirishni  moliyalashtirish uchun korporativ
obligatsiyalar  bozori  imkoniyatlaridan  foydalanishni
amaliyotga kiritish lozim;

-ikkinchisi, O‘zbekistonda hozirgi davrda 42-ta sug‘urta
kompaniyalari va 20ga yagin mayda tijorat banklari faoliyat
yuritib kelmoqda. Amaldagi gonunchilikka assan ular davlat
gimmatli qog‘ozlar bozorida ishtirok eta olmaydilar.
Ryespublikamizda  korporativ. ~ obligatsiyalar  bozori
sarmoyadorlari tarkibini kengaytirish lozim.
Respublikamizda korporativ  obligatsiyalar qog‘ozlari
sarmoyadorlari tarkibiga rivojlangan davlatlardagi (AQSH,
Yaponiya, GFR va boshgalar) amaliyotiga asosan
mamlakatimizda faoliyat yuritayotgan sug‘urta
kompaniyalari, mayda tijorat banklari va mikrokredit
tashkilotlarini kiritish lozim

3. Xulosa

Yugoridagi takliflarni amaliyotga kiritilishi
mamlakatimizda transport tizimini rivojlantirishda mahalliy
gimmatli qog‘ozlar bozori orqali ichki imkoniyatlar hisobiga
moliyalashtirishda mahalliy sarmoyadorlarning mavgeini
oshishiga ijobiy ta’sir ko‘rsatishi mumkin deb hisoblaymiz.
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Studying the properties of cement concrete with complex additives based on
modern superplasticizers and fillers
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Abstract: This article describes the methods of using cement concrete with complex additives today. In modern
construction, information is given on the effective ways of using chemical additives to enhance the high
physical-mechanical and performance properties of new-generation concrete.
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Kompleks qo‘shimchali syement betonlarining zamonaviy
superplastifikatorlar hamda to‘ldiruvchilar asosidagi xossalarini o‘rganish

Abdullayev U.X.!, Kandakharov S.1.1, Sharipova D.T.!, Rakhimova N.B.!
Toshkent davlat transport universiteti, Toshkent, Ozbekiston

Ushbu magqolada xozirgi kunda kompleks qo‘shimchali syement betonlaridan foydalanish usullari

ko‘rsatib o‘tilgan. Zamonaviy qurilishda yangi avlod betonlarining yuqori fizik-mexanik va ishlash
xossalarini kuchaytirishda kimyoviy qo‘shimchalardan qo‘shib foydalanishning samarali yo‘llari xaqida

Annotatsiya:
ma’lumot berilgan.
Keywords:
chiqindilari.
1. Kirish

Zamonaviy qurilishda yangi avlod betonlarining yuqori
fizik-mexanik va ishlash xossalarini kuchaytirishda
kimyoviy qo‘shimchalardan qo‘shib foydalanmasdan
tasavvur gilish mumkin emas. Qurilishda bunday
kompozitsiyalar va ular asosidagi mahsulotlarni ishlab
chiqarish uchun reologik xususiyatlarga ta’sir qilish,
strukturaning shakllanishi va havo kirish jarayonlarini
nazorat qilish imkonini  beradigan keng turdagi
qo‘shimchalar qo‘llaniladi[1-3].

Xozirgi  kunda kompleks qo‘shimchali syement
betonlaridan foydalanish avvalgiga davrlarga nisbatan
sezilarli ko‘paygan. Mahalliy va xorijiy olimlarning
izlanishlari natijasida shu narsa mu’lum bo‘ldiki, syement
kompozitlarining xususiyatlariga sezilarli ta’sir
ko‘rsatadigan va uning xossalarini o‘zgartiradigan eng
samarali omil plastiklashtiruvchi  qo‘shimchalardan
foydalanishdir [3-6].

Shuningdek, bunday muammolarni hal gilishda komleks
qo‘shimchali syement betonlarini xossalarni nazorat gilish
va kerakli xossa ko ‘rsatkichlariga ega bo‘lgan kompozitlarni
yaratishda mineral to‘ldiruvchi moddalardan foydalanish
xam samara beradi [4-6]. Syement-betonning tuzilishiga
ta’sir qilish xususiyatiga ko‘ra, mineral to‘ldiruvchi
moddalar faol va inert turlarga bo‘linadi. Qurugq issiq iqlim
shaoitida ishlatiladigan kompleks qo‘shimchali syement
betonlarini tayyorlashda muhim ahamiyat kasb etadi.

Oxirgi vagtlarda kompleks qo‘shimchali syement
betonlarini tayyorlashda polikarboksilat efirlari asosidagi
moddalar keng qo‘llanilmoqgda. Ushbu superplastifikatorlar
boshga turdagi kimyoviy qo‘shimchalardan Syement

June, 2024

Research, Innovation, Results

Superplastifikator, kompleks qo‘shimchalar, beton, polikarboksilat efirlari, zolo-unos, po‘lat eritish

tizimiga sterik ta’siri bilan ajralib turadi va gidratlangan

muhitda sodir bo‘ladigan fizik-kimyoviy o‘zaro ta’sirlar va

o‘zgarishlar jarayonini kuzatishga imkon beradi [3-6].

Kompleks qo‘shimchali sement betonlarini tayyorlashda
mikroto‘ldirgichlardan foydalanishning ta’siri quyidagicha

tushuntiriladi [7-9]:

» faol qo‘shimchalar kalsiy oksidi bilan reaksiyaga
kirishadi syement bog‘lovchi yopishtiruvchi-yopishqoq
kuchli ulanishlarni yaxshilash orgali amalga oshadi, bu
"bog‘lovchi  +to‘ldiruvchi" interfeysidagi o‘zaro
ta’sirlar ishlab chiqilgan kompozisiyani sezilarli
darajada mustahkamlash uchun qulay sharoit yaratadi;

»  inert mineral qo‘shimchalar, asosan, betonning zichligi
oshirish  g‘ovaklar sonining sezilarli darajada

kamayishini ta’minlaydi. Bundan tashqari,
to‘ldiruvchilarning  zarrachalari  shartli  ravishda
yopiladi.

Olimlarning olib borilgan ilmiy izlanishlar shuni
ko‘rsatdiki, yuqori sifatli betonlarini olish uchun kimyoviy
yoki mineral qo‘shimchalarni alohida emas, balki kompleks
shaklda ishlatish ancha samarali ekanligi aniglandi [2-5].
Bundan tashqari, qo‘shimchalardan foydalanishga bunday
kompleks yondashuv ham bog‘lovchining o‘rtacha iste’moli
bilan yuqori sifatli betonlarni ishlab chigishga imkon beradi.

Shu nuqtai nazardan, turli xil tabiatdagi to‘ldiruvchi
moddalari bilan murakkab qo‘shimchali syement betonining
asosiy fizik-mexanik xususiyatlarini o‘rganish berilgan.
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2. Tadgiqot metodologiyasi

Eksperimental  tadgigotlarda  Oxangaron  sement

zavodining (TQMZ) po‘lat eritish chigindilari (PECh)
ishlatilgan. Sirtli faol modda sifatida, polikarboksilat
superplastiklashtiruvchi (SP) POLIMIKS ishlatilgan.

zavodining M400 DO markali portlandsyementidan Tadqiqot ~ o‘tkazish  uchun  uchta  turdagi
foydalanilgan. Mineral to‘ldiruvchi sifatida YangiAngren kompozisiyalarning b"r ‘qator 'nar_nunalar tayyorlandi:
IYeS dan uchuvchi kul (UK) va Toshkent quyuv-mexanika nazorat va kompleks qo‘shimchali (1-jadval).
1-jadval
Beton qorishmasining o‘rganilganlik tarkibi
S = o
g g z E
o i<} =
= I ~ 2 o 7 2 k7 Q
k= 7] - 8 o o~ =) = 88 =
;’ @ = S -g 0 xf N —_ 3 E < S = g
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Namunalarning sigilishga mustaxkamligi, zichligi, qo‘shimchali kompozisiyalarning mustahkamlik

suvga chidamliligi, suvni singdirish kabi fizik-mexanik
xususiyatlarini o‘rganish standart usullar asosida amalga
oshirildi. Beton namunalarini qattiglashtirish normal
sharoitda amalga oshirildi va 3, 7, 14, 28, 40, 120 sutkalik
sinovdan o‘tkazildi.

1-rasm shuni ko‘rsatdiki, dastlabki 3 sutka ichida har xil

xususiyatlari deyarli bir xil va nazorat tarkibi 28 % ga
oshadi. 14 sutkalikda PECh+SP tarkibining kuchi ZU+SP
modifikatori bilan to‘ldiruvchiga nisbatan 8-12 % va nazorat
tarkibi 25-28 % ga oshadi. Ushbu ko‘rsatkichga ko‘ra, beton
sinfi B25, etalon esa B15 sinfga taalugli bo‘ladi.

turdagi  to‘ldiruvchi moddalari  bo‘lgan  murakkab
70
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Vaqt, kunlar
s an ] eccee? 3
1-rasm. O‘rganilayotgan tarkibning siqilishga mustahkamligi tekshirish:
1-nazorat; 2-ZU+SP; 3-SP+PECH
Bizning fikrimizcha, tashqi ta’sir va to‘ldiruvchi mikroto‘ldiruvchilar va  puzolan faolligini  oshishi

moddalar, ularning Kiritilishi, bir tomondan aralashtirish
vaqtidagi suv miqdorini kamayishi boshga tomondan,
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modifikasiyalangan to‘ldirgichlarning mustahkamligining
sezilarli darajada oshishiga sabab bo‘ladi.
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2-rasm. O‘rganilayotgan tarkibning suv o‘tkazuvchanligini tekshirish:
1-nazorat; 2-ZU+SP; 3-SP+PECH
Tadqiqotlar shuni ko‘rsatdiki, kompleks qo‘shimchalar bilan bog‘liq. Tadqiqotlarimiz ~ shuni  ko‘rsatdiki,

qotayotgan betonning suv shimuvchanligiga turlicha ta’sir
ko‘rsatadi (2-rasm). O‘rganilayotgan tarkiblardan ZU+SP
14 sutkalik qotishda boshqa tarkiblarga qaraganda eng ko‘p
suv shimuvchanlikni namayon qgildi.

Bu tarkibdagi ikkilamchi g‘ovaklikni hosil giluvchi
erkin, to‘liq yonib ketmagan ko‘mir zarralarining mavjudligi

12

Suvga chidamlilik, Atm
N BN » oo B

o

o‘rganilayotgan g‘ovaklar asosan yopiq g‘ovaklar ekanligi
aniqlandi va ular materialning o‘tkazuvchanligiga ta’sir
o‘tkazmaydi (3-rasm). Eng kam suv shimuvchanlikni
SP+PECH tarkibi ko‘rsatdi. Yuqorida ta’kidlanganidek bu
holat katta g‘ovaklarning kichik zarralar bilan to‘sib qo‘yish
orqali yuzaga keladi.

10
8 8 8
6 6 6
4 4 4 4 4 4 4 4
2 2 2
HN B
3 7 14 28 40 120

Vaqt, kunlar

E]l m2 m3

3-rasm. Tarkiblarning suvga chidamliligini o‘rganish:

1-nazorat;

Suv o‘tkazmaslik usulini o‘rganish shuni ko‘rsatdiki,
murakkab  modifikatorlardan  foydalanish  g‘ovaklik
tuzilishini yaxshilaydi, g‘ovaklar orqali bloklanadi, katta

2-ZU+SP; 3-SP+SPO

kapillyarlarning hajmini kamaytiradi va ularni geliyga
aylantirishga olib keladi.
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3. Xulosa

Bunday ofzgarishlar natijasida kompozitsiyaning
zichligi oshishi ta’minlanadi va natijada mustaxkamlik
ta’minlanadi. Tadqiqotlardan ma’lum bo‘ldiki, eng yuqori
mustaxkamlik chegarasiga 40 sutkalik muddatdan keyin
erishildi. Shuni alohida ta’kidlab o‘tish joizki, ko‘rib
chigilayotgan qo‘shimchalardan pussolan reaksiyaga eng
yaxshi zolo-unos kirishdi. 120 sutkalik qotishdan so‘ng
ZU+SP tarkibi 57.9 MPa mustaxkamlikka erishdi. Bu natija
o‘z navbatida PECH+SP tarkibidan 15 % ga, etalon
tarkibdan esa 51 % ga ko‘p demakdir.
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Geo-location of logistics centers and methods of their justification: a

Abstract:

Keywords:

systematic analysis of the literature

G.A. Samatov'®2, |.X. Absattorov®®, Q.Sh. Matrasulovl®¢

1Tashkent state transport university, Tashkent, Uzbekistan

Choosing suitable locations for logistics centers is as important as determining the need for them. In order
to find optimal solutions for the location of logistics centers, it is necessary to define clear criteria and
choose the right methodology. In this scientific article, a systematic analysis of the relevant literature
(books, dissertations, scientific articles and theses) on the topic is carried out in order to determine the
level of study of the topic of geo-location of logistics centers and methods of their justification, to assess
the relevance of the topic and to determine the ways to achieve the set goal. increased. During the
literature review, 25 research papers containing the problem of location selection from the studies on
logistics centers were selected based on certain criteria. The literature review was reviewed in the
following sequence: at the first stage, the theoretical researches in solving the problem were considered,
and at the second stage, the criteria used in the evaluation process were considered. Based on the collected
data, decision-making methods and frequency of use of decision-making criteria were also presented.
logistics centers, location, literature analysis, criteria, methods.

Logistika markazlari geojoylashuv joyini aniglash va ularni asoslash usullari:

adabiyotlar tizimli tahlili

Samatov G.A.1 ©23, Absattorov 1.X.1@P Matrasulov Q.Sh.}@¢

Toshkent davlat transport universiteti, Toshkent, Ozbekiston

Logistika markazlari uchun mos joylarni tanlash ularga bo‘lgan ehtiyojni aniqlash kabi muhimdir.
Logistika markazlari joylashuv joylarini aniqlashda optimal yechimlarni topish uchun aniq mezonlarni
aniqlash va to‘g‘ri metodologiyani tanlash kerak. Ushbu ilmiy maqolada logistika markazlari
geojoylashuv joyini aniqlash va ularni asoslash usullari mavzusining o‘rganilganlik darajasini aniqlash,
mavzuning dolzarbligini baholash va belgilangan maqsadga erishish yo‘llarini aniqlab olish uchun
mavzuga tegishli adabiyotlarning (mavzuga oid kitoblar, dissertatsiyalar, ilmiy maqola va tezislar) tizimli
tahlili amalga oshirildi. Adabiyotlarni o‘rganish davomida logistika markazlari haqidagi tadqiqotlardan
joy tanlash muammosini 0'z ichiga olgan 25 ta tadqiqot ishi ma’lum bir mezonlar asosida tanlab olindi.
Adabiyotlar sharhi quyidagi ketma ketlikda ko‘rib chiqildi: birinchi bosqichda masalani hal qilishda
nazariy jihatdan olib borilgan tadqiqotlar, ikkinchi bosqichda baholash jarayonida qo‘llaniladigan
mezonlar ko‘rib chiqildi. To‘plangan malumotlar asosida qaror qabul qilish usullari va qaror qabul qilish

Annotatsiya:
mezonlaridan foydalanish chastotasi ham taqdim etildi.
Keywords: logistika markazlari, joylashuv, adabiyotlar tahlili, mezonlar, usullar.
1. Kirish

Transport-logistika tizimini ishlab chigishda muhim

muammolarga javob beradigan logistika markazlarini

o‘rinni logistika markazini yaratish dasturi egallaydi, uning
g‘oyasi moddiy, axborot, moliyaviy oqgimlar va resurslarni
umumiy logistika boshgaruv tizimi orqgali birlashtirishda
transport jarayoni ishtirokchilari uchun keng gamrovli
transport xizmatlarini amalga oshirish taqozo etiladi. Jahon
iqtisodiyotining globallashuvi davrida ta’minot
zanjirlarining samaradorligi va kelajakda global bozorda
vijudga kelishi mumkun bo‘lgan o‘zgarishlar va

@ (& https://orcid.org/0000-0001-6479-6173
b {2 https://orcid.org/0000-0002-5968-0990
¢ W& https://orcid.org/0009-0004-3300-9228
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rivojlantirishga bugungi kunda dunyo bo‘ylab katta e’tibor
garatilmoqda. Logistika markazlarining paydo bo‘lishi
biznes jarayonlarining globallashuvi, biznesning yangi
yechimlari va o‘zaro hamkorlik imkoniyatlarini izlash bilan
rag‘batlantirildi [1].

Shuni alohida ta’kidlab o‘tishimiz lozimki adabiyotlarda
“logistika markazi” tushunchasi uchun umumiy nomlar yoki
ta’riflar berilmagan. Logistika markazining eng keng
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qamrovli ta’rifi butun Yevropa bo‘ylab 80 ga yaqin transport
va logistika  markazlarining birlashmasi  bo‘lgan
EUROPLATFORMS tomonidan takomillashtirilgan [2].
EUROPLATFORMS logistika markazini quyidagicha
ta’riflaydi: “Logistika markazi - bu belgilangan hududdagi
obekt bo‘lib, uning doirasida transport, logistika va
tovarlarni tagsimlash bilan bog‘liq barcha faoliyatlar - milliy
va xalgaro tranzit uchun turli operatorlar tomonidan tijorat
asosida amalga oshiriladi. Operatorlar bu yerda qurilgan
bino va inshootlarning (omborlar, targatish markazlari,
terminallar, ofislar, yuk mashinalari xizmatlari va boshqgalar)
egalari yoki ijarachilari bo‘lishi mumkin”[3]. Logistika
markazlariga bo‘lgan ehtiyojning oshib borayotganligini
inobatga olgan holda aytishimiz mumkunki logistika
markazini tashkil etish bo‘yicha qaror gabul gilingandan
keyin, birinchi savol logistika markazi uchun eng munosib
joyni aniglash hisoblanadi. Joy tanlash uchun usullar va
garor mezonlari joy tanlash muammolarini bartaraf etishda
hal giluvchi ahamiyatga ega.

Logistika markazlarining joylashuvini tanlash uni
tashkil etishga katta miqdorda sarmoya Kkiritilishi va
o’bektlarning mavjudligi bilan ham strategik va uzoq
muddatli garor hisoblanadi. 1994 vyilga kelib logistiaka
markazlarining joylashuv joyini tanlash logistika markazini
tashkil etishda ta’sir giluvchi mezonlar orasida garor gabul
qilishning hal qiluvchi elementi sifatida ko‘rila boshlandi
[4]. Joyni tanlash nafagat operatsion faoliyatning
muvaffaqiyatiga ta’sir qiladi [5], balki ta’minot zanjiri
boshqaruvi va transport tarmog’ini rejalashtirishga ta’sir
ko‘rsatishi natijasida butun tarqatish tizimlariga ta’sir qiladi
[6,7]. Natijada, logistika markazining optimal joylashuvi
transport xarajatlarini kamaytirishga, ishlab chigarish va
iste’mol o‘rtasidagi sinxronlashtirishni rag‘batlantirishga,
transport  tizimlarining  muvozanatli  rivojlanishini
ta’minlashga va umumiy afzalliklarga erishishga olib kelishi
mumkin [8]. Yuqorida sanab o‘tilgan masalalarning
ahamiyatini hisobga olgan holda, ushbu tadgiqot ishida
logistika markazlarining joylashuvi bo‘yicha mavjud
adabiyotlar tahlil gilingan. Tahlil jarayonida muammoni
bayon etish va asoslash usullari, muammoni hal gilish
yondashuvlari, garor gabul qilish usullari va mezonlari,

E Tegishli adabiyotlarni

EAdabiyotlarm' ko'rib

saralab olish

Adabiyotlarni tegighli ,
Eyig'ish - chigish —p | me'zonlar bo'yicha : —

shuningdek erishilgan natijalar aniglandi va bayon etildi.
Logistika markazi (LM) ning joylashuvi bo‘yicha boshqa
sharhlardan farqli o‘laroq, biz bu yerda ma’lum bir model
yoki yechim yondashuvini ishlab chiqishga e’tibor qaratish
o‘rniga, LMIar joylashuvini aniqlashga qaratilgan tadqiqot
ishlarini nazariy va amaliy yechimlari bo‘yicha erishilgan
natijalarni  birlashtirdik. O°‘rganish natijalari LMlari
geojoylashuvini tanlash usullarini o‘rganish va asoslashga
garatilgan. Tadgiqot ishi quyidagicha tashkil etilgan:
anotatsiya, Kirish, tadgiqot metodologiyasi, muhokama va
natija (adabiyotlarni tanlab olish usuli, nashr yillari,
davlatlari, foydalanilgan usullar, tahlil bayoni), xulosa va
foydalanilgan adabiyotlar.

2. Tadqgigot metodikasi

Logistika markazlari joylashuvini asoslashga garatilgan
adabiyotlar tahlilini o‘tkazish uchun biz tanlangan
adabiyotlarni tizimli, migdoriy va sifat jihatdan tavsiflashga
garatilgan usullardan foydalandik. Malum bir mavzu
bo‘yicha adabiyotlar tahlilini o‘tkazish bu ushbu mavzu
bo‘yicha qaralayotgan davrgacha amalga oshirilgan ilmiy
ishlar va natijalar hagida malumotlarni umumlashtirishda
juda muhim vosita sanaladi. Ushbu tahlilni amalga
oshirishda quyidagi mezonlarni etiborga olish lozim:

- adabiyotni ko‘rib chiqish savollarini tuzish;

- adabiyotlarni malum mezonlar  asosida
chegaralash;

- tadgiqotni amalga oshirish uchun adabiyotlarni
qgidirish bazalarini belgilab olish;

- adabiyotlarni tanlab olish;

- adabiyotlarda mavzuning o‘rganilganlik darajasini
baholash;

- tegishli malumotlarni ajratib olish;

- natijalarni tahlil gilish

- natijalarni  sharhlash va tadgigot yechimini
magolada bayon etish [9].

Yuqorida sanab o‘tilgan mezonlarni etiborga olgan
holda tadgigot ishini amalga oshirishning dastlabki
rejalashtirilgan usulini quyidagi 1-ramda ko‘rsatib o‘tilgan.

< =

' Tadgiqot usuli, natija ITadqiqot mavzusi
' va xulosalarini ! 'bo"yicha adabiyotlar
| o'rganish | itahlilini amalga oshirish

1-rasm. Adabiyotlar tahlilini amalga oshirish jarayonlarining ketma-ketligi (mualif ishlanmasi)

Tadgiqot ishi mavzusi bo‘yicha adabiyotlar tahlilini
o‘tkazishda tizimlilik va ketma-ketlikni taminlash hamda 1-
rasmda berilgan tartibda belgilab olingan ishlarni amalga
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oshirish magsadida 2-rasmda tasvirlangan bosgichlar va
yo‘nalishlar bo‘yicha ishlarni amalga oshirish belgilab olindi
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1.Rejalashtirish

1.1 Tadgiqot
savollarini qo‘yish

1. Tadgigot mavzusini
aniglab olish

1.2. Tahlilni amalga 1.3. Ko‘rib chigish
oshirish usulini belgilash va |~ me’zonlarini

halnilach

11ni aenclach

2. Adabiyotlarni yig‘ish va saralash

4

2. Mavzu bo‘yicha )

arahivntlarni nidirich

2.1. Adabiyotlarni

tn‘nlach

2.2. Tadgigot mavzusiga

mnglarini airatih nlich

\ 4

3. Adabiyotlarni ko‘rib chiqish

U

3. Adabiyotlarni
tahlil gilish

3.1 Tadgigot usulini
o‘rganish

3.2. Tadgiqot yechimini
bayon etish

2-rasm. Adabiyotlar tahlilini amalga oshirish mezanlari asosida tadgiqot ishini bajarishning uch bosgichli sxemasi
(mualif ishlanmasi)

3. Muhokama va natija

1. Tadgigot  ishini bajarish uchun “Logistika
markzalari geojoylashuvini asoslash” mavzusi tanlab olindi.

1.1 Tadqiqot mavzusi bo‘yicha dabiyotlar tahlilini
amalga oshirish uchun quyidagi tadgiqot savollari
shakllantirildi:

1.Logistika markazlarining joylashuv o‘rni nima?

2.Logistika markazlarining joylashuv o‘rnining
umumiy logistika tizimiga ta’siri qanday?

3.Qaysi turdagi logistika markazlarining joylashuv
o‘rni eng ko‘p va eng kam o‘rganilgan?

4. Logistika markazining  joylashuvini  tanlash
muammosi uchun qanday usullar qo‘llaniladi?

5. Logistika markazining joylashuvini  tanlash
muammosi uchun ganday mezonlar hisobga olingan?

6.Logistika markazlarini joylashuv joyini asoslashdagi
hozirgi davr giyinchiliklari nima?

7.Logistika markazlarini joylashuvini asoslashda eng
kam o‘rganilgan va tasir doirasi oshib borayotgan tamonlar
nima?

1.2. Tadqiqot ishini amalga oshirishda to‘plangan
adabiyotlardan tadgigot mavzusiga moslarini ajratib olish
uchun PRISMA (Preferred Reporting Items of Systematic

reviews and Meta-Analyses) Flow Diagram usuli tanlab
olindi. Tadqiqot ishi mavzusini ko‘lami va chegaralarini
aniqlab olish uchun u bo‘yicha amalga oshirilgan ishlarni
ko‘rib chigish va tahlil qilish judayam muhim sanaladi. Biror
bir belgilab olingan mavzu bo‘yicha tadqiqot ishini amalga
oshirishni boshlagan tadgiqotchilar albatta tadgiqot ishi
mavzusi bo‘yicha adabiyotlar tahlilini o‘tkazadilar.
Adabiyotlar tahlilini amalga oshirishda ilmiylik va
ishonchlilikni taminlash magsadida bir guruh tadgigotchi
olimlar tamonidan 2009-yilda tizimli sharhlar fanidagi bir
gancha kontseptual va amaliy yutuglarni hisobga olgan
holda tahlil usullari yangilandi va PRISMA (Tizimli sharhlar
va meta-tahlillarning afzal ko‘riladigan hisoboti) deb
o‘zgartirildi. PRISMA mezonlarini birinchilardan bo‘lib
Moher D, Liberati A, Tetzlaff J va boshqgalar tamonidan
asoslab berildi [10]. Ushbu mezonlarga amal qilish va
tadgiqot ishida ishonchlilikni taminlash magsadida
mualliflar quyida 1-jadvalda Kkeltirilgan mezonlarni
kiritdilar.

1.3. To‘plangan adabiyotlarni ajratib olishdal-jadvalda
ko‘rsatilgan mezonlardan foydalanildi.

1-jadval
Kritish va istisno qilish mezonlari
Mezon Qaror
Oldindan belgilangan kalit so‘zlar bir butun sifatida yoki hech bo‘lmaganda sarlavhada, kalit kiritish
so‘zlarda yoki maqolaning mavhum gismida mavjud bo‘lganda

Adabiyot ilmiy ko‘rib chigiladigan jurnalda chop etilgan kiritish
Adabiyot o‘zbek, rus, ingliz va turk tillarida yozilgan bo‘lsa kiritish
Adabiyot kamida bitta tadgiqot savoliga javob bergan taqdirda kiritish
Adabiyotda bayon etilgan muammo va natijalar boshga adabiyotni takrorlasa istisno qgilish
Adabiyotda foydalanilgan malumotlar manbalari va tadgiqot usuli ilmiy asoslanmagan bo‘lsa istisno qgilish
Bir biridan ko“chirilgan yoki ikkita bir xil adabiyotlar istisno qgilish
Adabiyotda nashir gilingan jurnal yoki ilmiy baza haqida malumot ko‘rsatilmagan bo‘lsa istisno qilish
1990 yilgacha nashr etilgan adabiyotlar istisno qilish

Manba: Mengist va boshgalar. [11] tamonidan adabiyotlar tahliliga bag‘ishlangan ilmiy magolasida ko‘rsatilgan mezonlardan

foydalanilgan xolda mualliflar tomonidan mavzuga moslashtirildi.
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2. Ushbu tadgigotni amalga oshirish uchun adabiyotlarni
to‘plashda Science Direct, Scopus, ResearchGate va IEEE
Xplore Digital Library ma’lumotlar bazalari va boshqa ochiq
manbalardan foydalanildi. Ushbu ma’lumotlar bazalaridan
adabiyotlarni gidirishda yahlit tadqiqot mavzusi bo‘yicha
gidirilganda tegishli adabiyotlar chigmaganligi hamda
logistika markazlari terminalogiyasi bo‘yicha adabiyotlarda
aniq o‘zgarmas ta’rif mavju bo‘lmaganligi sababli va ushbu
tadgiqot logistika markazlarini joylashuv joyini asoslash
uchun ishlatilishi mumkin bo‘lgan modellar va usullarni
aniqlashga qaratilganligi sababli quyidagi kalit so‘zlardan
foydalanildi: logistika markazi, logistika markazini tashkil
etishda ta’sir qiluvchi mezonlar, logistika qishlog i, logistika

platfo‘rmasi, transport-logistika markazi va logistika
firmalari.

2.1. Yuqorida ko‘rsatilgan malumotlar bazalaridan
foydalangan holda mualliflar birinchi bosgichda 1670 dan
ortiq ilmiy adabiyotlarni to‘pladilar (Science Direct-103,
Scopus-206,  ResearchGate-406, IEEE Xplore Digital
Library-314 va boshqalar-653).

2.2. To‘plangan adabiyotlar 1-jadvalda belgilab olingan
mezonlar bo‘yicha va PRISMA Flow Diagram usuli
yordamida tekshirilgandan keyin 1645 ta adabiyot chigarib
tashlandi va 25 ta adabiyot tahlil gilish uchun tanlab olindi.
(3-rasmga garang).

olish

(n=1029)

Tanlab

Internet malumotlar bazasidan aniglangan ilmiy ishlar

Science Direct(n=103); Scopus (n=206); ResearchGate

Boshga manbalardan orqali
aniglangan adabiyotlar

'

,

chiqish

Ko’ rib

Bir xil nusxadagi adabiyotlar olib tashlangandan keyin
aolaan adabivotlar (1612)

Adabiyotlar ko‘rib
chiaildi (1612)

Tadqiqot yo‘naslishlari bo“yicha yoki
—» sarlavhasi bo’yicha mos kelmaydigan

v

adabiyotlar (845)

magbullik

To‘liq matnli maqolalar
muvofialiai haholandi (767)

To‘liq matnli  maqolalar
sabablarga ko‘ra olib tashlandi:

quyidagi

v

mazmuni mos emas (481)

Qamrab
olish

Tahlil qilish uchun to’liq mos deb qabul
ailinaan tadaiaotlar (25)

adabiyoy yozilgan tili (67)

tadaiaot ishi ishonchliliai (35)

3-rasm. PRISMA Flow Diagram (PRISMA usuli asosida muoliflar tamonidan tuzulgan)

3. Adabiyotlar tahlinini amalga oshirayotganda tahlil
qilinayotgan adabiyotning sifatini baholovchi ko‘rsatgichlar
yordamida tekshirilishi kerak. Adabiyotlar tizimli tahlilini
amalga oshirish to‘rtta sifatni baholash savoliga asoslangan
quyidagi mezonlar yordamida baholandi:

1. Ko‘rib chiqilayotgan adabiyot kiritish va istisno qilish
mezonlari asosida tekshirilganmi?

2. Adabiyotlarni qidirish mavzu bo‘yicha barcha tegishli

tadgiqotlarni gamrab olganlik darajasi tekshirilganmi?

3. Tanlangan adabiyotda tadgiqot sifati/hagigiyligini
baholaydigan ko rsatgichlar mavjudligi o‘rganilganmi?

4. Adabiyotda tadgigot savollariga yetarli darajada
javoblar ko‘rsatilganmi[12]?

Yuqorida takidlangan baholash mezonlari bo‘yicha
tahlil gilish uchun tanlab olingan adabiyotlarni 2-jadvalda
ko‘rsatilgan tartibda turlarga ajratib chiqik

2-jadval
Tadgiqot ishida tahlil gilingan adabiyotlar

Adabiyot turi Soni Ulushi
Magqolalar lImiy jurnal 15 60%

limiy konferensiya 2 8%
Dissertatsiyalar Magistrlik 6 24%

PhD 1 4%

Doktorlik 1 4%
Umumiy 25 100%

Ushbu adabiyotlar tahlilida 6 ta magistrlik, 1 ta PhD, 1
ta doktorlik dissertatsiyasi va 17 ta ilmiy maqolalardan (15
ta ilmiy jurnal va 2 ta konferensiya) iborat 25 ta tadgiqot ishi
o‘rganildi. Tadqiqot ishida tahlil gilingan adabiyotlarning
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nashr vyillari adabiyotlar tahlili amalga oshirilgan davrni
belgilab olish va qaysi yillarda eng ko ‘p adabiyot va eng kam
adabiyotlar nashr gilinganligini angilash magsadida
o‘rganib chiqildi va 4-rasmda tasvirlandi.
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N
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2003 2008 2012 2013 2014 2015
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1 1 I 1 I 1 I 1 I
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W nashryillari

4-rasm. Tahlil gilingan adabiyotlarning nashr gilingan yillari

4-rasmdan malum bo‘ladiki tahlil qilish uchun tanlab
olingan adabiyotlarningt eng ko‘p qismi ya’ni 16% 2019-
yilga to‘g‘ri keladi va tadqiqot ishi 2003-2023 yillarni
gamrab olgan. Shuningdek mualliflar adabiyotlar tahlilining
ishonchliligini taminlash magsadida tadgiqot ishida turli
davlatlar tadgigotchilari tomonidan amalga oshirilgan
ishlarni ko‘rib chiqishni niyat qilganlar. Turli davlatlar ilmiy
tadgiqotchilari tomonidan yozilgan ilmiy ishlarni o‘rganish

OFRPNWMOUGIO N
5. I
» I -

%,

&
D>
W

tadqiqot mavzusiga ko‘p tomonlama yondoshuvni
ta’minlaydi. Quyida  5-rasmda  tahlil gilingan
adabiyotlarning davlatlar ulushi tasvirlangan. 5-rasmdan
ko‘rinib turibdiki ushbu adabiyotlar tahlilini amalga oshirish
jarayonida foydalanilgan adabiyotlar ichida dunyoning 12 ta
davlati olimlari tamonidan LMlari joylashuviga oid ilmiy
ishlar o‘rganib chigilgan, ularning eng ko‘p ulushi 32 %
Turkiya va 20% Xitoylik olimlar ishlariga to‘g‘ri keladi.

8

1
SR
& F

5-rasm. Tahlil gilingan adabiyotlarning davlatlar bo‘yicha taqsimlanishi.

Tadgigot ishida muammoning bayon etilishi va uni
yechishda qo‘llanilgan usullar erishilgan natijaning
ishonchliligini ta’minlovchi jihatlar hisoblanadi. Mualliflar

tahlil gilingan adabiyotlarning tadgiqot muammosi LMlari
uchun joy tanlash masalasi bo‘lganligi sababli muammoni
yechishda foydalanilgan usullarni o‘rganib chiqdilar.
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6-rasm. Adabiyotlarda LM lar uchun joy tanlash muammosini yechishda qo‘llanilgan usullar

June, 2024 102
Research, Innovation, Results

https://t. me/tdtuilmiynashrlar




Journal of Transport

ISSN: 2181-2438

Volume:1|Issue:2|2024

6-rasmda ko‘rsatilgan usullarning aksariyati ko‘p yoki
bir mezonli garor gabul qilish usullari oilasiga mansub
bo‘lib, ular ichida eng ko‘p qo‘llanilish ko‘rsatgichi AHP
(Analytic Hierarchy Process) analitik ierarxiya jarayoni 50%
holatga to‘g‘ri kelgan. Mavzuni nazariy jihatdan tahlil
gilishda intervyu/anketa usuli ommaviy tarzda eng ko‘p
qo‘llanilar ekan. Yuqorida keltirilgan malumotlar asosida
shuni aytishimiz mumkinki, tahlil gilish uchun tanlab
olingan adabiyotlarning ishonchlilik darajasi mavzuni
yoritib berishda barcha sifat mezonlariga to‘g‘ri keladi.

3.1 Tanlab olingan adabiyotlarni ko‘rib chiqish
jarayonida mualliflar LM lar uchun joy tanlash masalalarini
yechishga bo‘lgan ikki xil yondoshuvni aniqladilar. Bular:

1-yondashuv. Masalani nazariy jihatdan o‘rganib
joylashuv joyini tanlashda etibor garatish lozim bo‘lgan
mezonlarni ko‘rsatib o‘tish usuli;

2-yondashuv. Aniq tegishli mezon va parametrlar
asosida muayyan hudud uchun LM ni joylashtirish
masalasini ko‘p mezonli qaror qabul qilish usullaridan

Mintaqada

Xodimlar ay ko'chmas logistika

malakasi < samaradorligi va
amalga oshirish
imkoniyati

shahar hududi
yagqinidagi geografik
joylashuvi

Logistika
Transport markazining
infratuzulmasi joylashuvi

Mabhalliy bozorlarning
taqdim etilayotgan
xizmatlarga bo'lgan talabi

7-rasm. Tekshirilayotgan logistika markazlariga

ko‘ra kompaniyaning joylashuvi to‘g‘risidagi

qarorga ta’sir qiluvchi eng muhim qattiq omillar.

Yashil — “juda muhim”; qizil “muhim”

LMlari joylashuv joyini tanlashda anketa usulidan Ho
Thi Thu Hoa va boshqalar [14] ham foydalangan bo‘lib, ular
so‘rovnomani Vetnam logistika xizmati provayderlaridan
ularning Xoshimin shahrida logistika markazining tavsiya

foydalanib yoki matematik hisoblashlar yordamida aniglash.
Ushbu ilmiy tadgigot ishida tahlil gilingan
adabiyotlarning 5 tasi 1-yondashuv o‘yicha 20 tasi esa
ikkinchi yondoshuv bo‘yicha yozilgan. Dastlab tahlilni 1-
yondashuv bo‘yicha yozilgan adabiyotlardan boshlaymiz.
3.2. Waldemar W va boshglar [13] LM joylashuvi
to‘g‘risidagi qarorga qanday omillar ta’sir qilishini aniqglash,
shuningdek, kompaniyalar va mahalliy —ma’muriyat
bo‘linmalari o‘rtasidagi hamkorlik sifatini baholash uchun
anketa so‘rovlari usulidan foydalanishgan. Anketa savollari
7 ta vyirik logistika markazlari hodimlari o‘rtasida
o‘tkazilgan bo‘lib, ishtirokchilarga 26 ta omildan (14 ta
qattiq va 12 ta yumshoq) markaz joylashuviga ta’sir qiluvchi
omillarni tanlashlari vazifasi qo‘yilgan. Ushbu anketa
so‘rovi shahar LM joyini tanlashga qaratilgan va
ishtirokchilar tomonida 7 va 8-rasmlarda tasvirlangan
omillar asosiylari deb topilgan. Shuningdek bu omillar ta’sir
darajasiga ko‘ra gattiq va yumshoq omillarga ajratilgan.

—— Texnologik

ny eSlll'S.l) el taraqqiyot uchun
uchun ijobiy 0'zini 0z
siyosty muhit boshqaruvehi
jamoa ko'rinishi

Logistika
markazi
joylashuvi

Rag'batlantirish, o'zini
0'zi boshqaruvehi
jamoaning umumiy
1jobiy imidji

Ijtimoiy mentalitet

Sifat, samaradorlik,
tajriba, boshqaruv
sifat

Tabiiy muhitning yaxshi
holati

8-rasm. Tekshirilayotgan logistika markazilariga
ko‘ra kompaniyaning joylashuvi to‘g‘risidagi
garorga ta’sir qiluvchi eng muhim yumshoq omillar.
Yashil — “juda muhim”; qizil “muhim”
etilgan joylashuvi bilan bog‘lig muhim masalalar bo‘yicha
birlamchi ma’lumotlarni to‘plash uchun ishlab chigganlar.
Anketa so‘rovini amalga oshirish shakli 3-jadvalda
ko‘rsatilgan.

3-jadval
Anketa so‘rovi va ma’lumotlarni tahlil qilish tafsilotlari
N Elementlar Tarkib
0.
1 So'rov usuli Anketa so‘rovi

Namuna olish usuli Tasodifiy bo‘lmagan tanlov
Miqdoriy, sifat jihatidan

-Ha/Yoq

Baholash usuli

4 Javob shakllarining turlari - Ko‘p tanlov
-ochig-yopiq
5 So‘rov vaqti iyul, 2019

Respondentlar soni Logistika xizmatlarini bilan shug‘ullanuvchilar: 46

Ma’lumotlarni qayta ishlash va tahlil gilish SPSS (Statistic Package for Social Science)
vositalari

Cronbach Alpha factor (a):

0.6 <o <0.7: qoniqarli

0.7 <a <0.8: yaxshi

0.8<0<1.0,a>0.8: juda yaxshi

8 Ishonchlilik tahlili

Mualliflar ma’lumotnomalar asosida Xo Chi Mindagi asosiy mezonlarni tahlil gilganlar:
logistika markazlari uchun mos joyni tanlash uchun quyidagi - logistika markazi turli transpor
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foydalanish uchun yo‘l tarmoqlariga ega bo‘lishi
kerak

- yer va ijara narxi: yangi logistika markazlarini
tashkil etish yerning mavjudligi va kelajakda
kengaytirish imkoniyatini talab giladi.

- logistika markazlari shaharlardagi tirbandliklarni
kamaytirishga yordam berishi kerak

- inson resurslari: xodimlar malakasi diggat bilan
ko‘rib chigilishi kerak

- axborot texnologiyalari uchun infratuzulmaning
mavjudligi

- logistika markazlaridan ta’minot manbalari va
bozorlarigacha bo‘lgan masofa:

- Mamlakat yoki mahalliy hukumatning logistika
sohasiga bo‘lgan siyosati.

Shuningdek mualliflarning fikriga ko‘ra, logistika
markazining tegishli joylashuvini tanlash uchun baholash va
tanlash bosgichlari 4-jadvaldagi tartibda bo‘lishi kerak.

4-jadval

LM larni tashkil etishda tegishli joylarni tanlash uchun baholash, tanlash bosqgichlari

N Qadamlar Taklif etilgan usullar
0.
1 Joylarni tanlash mezonlarini berish Hukumat tomonidan chigarilgan garorlar asosida
2 Logistika markazlarining mos joylari bo‘yicha GIS (Geografik Axborot Tizimi) dan ekspertlar fikrini
tadgigotlar o‘rganish, optimal transport turlaridan foydalanish
imkoniyati
3 Fiziologik joylashuvni filtrlash Tanlov matritsasini tuzish, a’zolar o‘rtasida muhokama
gilish
Texnik-iqtisodiy asoslarni o‘rganish Dala ekskursiyasi
5 Yaxshi joylarni tanlash A’zolar o‘rtasida muhokama qilish
6 Logistika markazlarini qurish uchun tegishli yerni Muzokaralar uchun yer egasi bilan bog‘lanish
topish
7 Logistika markazlarini qurish

LM lar uchun joy tanlash uzoq muddatli garor gabul
qgilish usuli hisoblanadi, ayniqsa gap xalgaro logistika
markazi uchun joy tanlash haqida bo‘lsa uning murakkabligi
kiritiladigan sarmoya va ko‘rsatiladigan xizmat sifatidan
kelib chigib anchagina murakkab muammo hisoblanadi.
Sabina Kauf, Aleksandra Laskowska-Rutkowska [15] “Bir
belbog*, bir yo‘l” tashabbusi doirasida Polshada xalqaro
logistika markazi uchun joy tanlash masalasini ko‘rib
chiqganlar. Maqola nazariy xarakterga ega bo‘lib unda
qo‘llanilgan usul - adabiyot manbalarini tahlil gilish orgali
manbalarda joy tanlashda ko‘p takidlanadigan yer, mehnat
va kapitalni hisobga olish omillariga  makroiqtisodiy,
ekologik va mintagaviy/milliy rivojlanish strategiyasi ham
xisobga olish kerakligini takidlaganlar. Tadgiqot ishi
muammosi yechimi sifatida ikkita hudud mos deb tanlab
olingan. Joy tanlashda transport turlari tutashadigan va erkin
igtsodiy hududning mavjudligi asosiy hal giluvchi omil
sifatida garalgan.

LMlar uchun to‘g‘ri tanlangan joy transport xarajatlarini
minimallashtirish ~ va  hududlarni  ijtimoiy-igtisodiy
rivojlantirishga yordam beradi. Mintaganing ehtiyojlarini
hisobga olgan holda logistika markazini qurish yoki
modernizatsiya qilish to‘g‘risida qaror qabul qilishda ko‘rib
chigish uchun taklif gilingan variantlarni ekspert baholashini
o‘tkazish kerak. S. F. Kugan [16] tanlangan tasniflash
mezonlariga muvofiq logistika markazi uchun joy tanlash
variantini ajratib olish misolini ishlab chiqdi. Tanlovni
amalga oshirish quyidagi ketma-ketlikda bo‘lishi lozim:

1) ekspert guruhi a’zolarining fikr-mulohazalaridan
foydalanib, loyihaning magsadlariga maksimal darajada

erishiladigan aniq mezon bo‘yicha daraja berish;

2) har bir mezonning vaznini aniglash, buning uchun
mezonlarning umumiy sonini berilgan mezon darajasiga
bo‘lish kerak;

3) har bir mezon uchun mumkin bo‘lgan variantlarning
har birini ball tizimidan foydalangan holda baholash va
bunda har bir variant bo'yicha ballar yig‘indisi o‘nga teng
bo‘ladi;

4) har bir LM varianti bo‘yicha har bir mezonning
reytingini hisoblash (mezonning reytingi ma’lum bir mezon
og‘irligi va muayyan loyiha varianti uchun mezonni
baholash omiliga teng);

5) har bir variant bo‘yicha reytinglarni jamlash (5-
jadval).

Tanlangan mezonlar nugtai nazaridan, eng magbul
variant - reytinglar yig‘indisi maksimal bo‘lgan joy logistika
markazi uchun tanlanadi. Bunday hisob-kitob mintaganing
ehtiyojlarini  hisobga olgan holda logistika markazi
variantini tanlash masalasini hal gilish imkonini beradi.

Logistika infratuzilmasi ob’ektining turini aniglagandan
so‘ng, vazn koeffitsientlari bilan yoki bir guruh mezonlar
bo‘yicha amalga oshirilishi mumkin bo‘lgan optimal joy
tanlanadi. Ko‘pincha samaradorlik markazning eng past
umumiy giymatida yoki transport xarajatlarida hisobga
olinadi. Variantlarni ko‘rib chigishda mavjud ko‘chmas
mulk va ob’ekt joylashishi kerak bo‘lgan yer maydoni,
kommunal xizmatlarning mavjudligi, mintaganing uzoq
muddatli rivojlanish rejasini tahlil gilish, maxsus igtisodiy
zonani yaratish imkoniyati, logistika markazi va mavjud
infratuzilma ham baholanishi lozim.

5 -jadval
Tanlangan tasniflash mezonlariga muvofiq logistika markazi variantini tanlash misoli

Mezon Dara Mezon 1 variant Variant 2

Ja turi, vazni dara reyting dara reyting

ja ja
1. Xizmatlar 1 4:1=4 2 2*4=8 4 4*4=16
2. Qoplash maydoni 2 4:2=2 3 3*2=6 2 2*%2=4
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3. Mulk turi 4:3=1,33 3 3*1,33=3,99 1%1,33=1,33
4. Hajmiy yaxlidlik 4 4:4=1 2*1=2 3 3*2=6
jami 10 19,99 10 27,33

LM joylashuvini tanlashda insonlarning logistika
markazlariga bo‘lgan munosabatlarini ham o‘rganish lozim.
Shengwei Zhang [17] logistika markazlarini tashkil etishda
o‘zgacha yondoshuvga asoslangan tadqiqot ishini amalga
oshirgan. U insonlar hissiy omillarning LM joylashuv joyini
tanlashga ta’sirini o‘rgangan. Tadqiqot ishi bo‘limlari
asosan insoniyat nuqtai nazaridan hissiy omillarni o‘rganish
hagida hisobot beradi. Tadgigot magsadiga erishish uchun
quyidagi ikkita tadgiqot savoli shakllantirilgan:

1. LMini tanlashga ganday hissiy omillar ta’sir qilishi
mumkin?

2. Odamlarning his-tuyg‘ulari logistika markazining

joylashuvini tanlash jarayoniga qanday ta’sir qiladi?

Muallif ushbu savollarga javob topish uchun logistika
markazi xodimlari bilan suxbat o‘tkazish, intervyu usulidan
foydalangan. Intervyu uchun ikkita logistik kompaniyaning
masul hodimlari tanlab olingan.

Intervyu savollari yarim holatda tuzilgan bo‘lib bunday
ko‘rinishdagi savol javoblar suxbatdoshning his tuyg‘ulariga
garab umumiy intervyu savolini shakllantirish imkonini
beradi. Intervyu savollariga berilgan javoblarni o'rganish
natijalarini quyidagi 6-jadvalda tasvirlangan xulosaga
kelingan.

6-jadval

LMlarining joylashuvi o‘rni bo‘yicha amalga oshirilgan intervyu xulosasi

Logistika markazi
nomi

Fengshen Logistics

Valtra

O'xshashliklar

atrof-muhit, infratuzilma va mijoz kabi umumiy omillar

kompaniya odamlarning fikirlariga katta ahamiyat beradi

Xodim hissiy omilning diggat markazidir

ta’siri

farglar asosan tashgqi ta’sirlar, masalan, boshqaruv

ichki ta’sirlar muhim ahamiyatga ega

LM lari uchun joy tanlash masalasini yechishda nazariy
tadgiqotlar bilan bir gatorda matematik modellashtirish
usullaridan ham foydalanish lozim. A.M. Talibov va
boshgalar [18] LM ni joylashtirish masalasiga garatilgan
tadgiqot ishida Ozarbayjon Respublikasi hududida istigbolli
logistika markazlarining optikal manzilini aniglash
muammosi ko'rib chiqilgan bo‘lib, mamlakatda joylashgan
magistral yo‘llar bo‘ylab LM larini joylashtirish taklif
etilgan. Bunda muammoni soddalashtirish uchun har bir yo‘l
uchun logistika  markazlarining  optikal  ravishda
joylashishini  1-formuladan foydalangan holda ko‘rib
chigilgan.

m . .
Z' 1(wj Yilxk = R} |) = min 1)
]:

Bu  yerdaii-magistral  yo‘llarning  ustuvorligi,
qaralayotgan magistral yo‘l uchaskasining uzunligi, K-
magistral yo‘lning kamida bitta oxirgi nuqtasi mamlakatdan
chiqish bo‘lIsa, yo‘llar to‘plami, V- Agar yo'lning ikkala uchi
mamlakat ichida bo‘lsa, j-yo‘llardagi infratuzulma
ahamiyati, wj — ekspert xulosasi asosida aniglangan
infratuzulma ahamiyatininig og‘irlik koeffitsienti w;>0 |,
RO;x — i-magistral yo‘lda joylashgan j-infratuzulma, xi® -
ko'rib chigilayotgan i-magistral yo'lda k-sonli logistika
markazlarining taxminiy joylashuvining boshlang'ich
nugtasidan masofa

1-formilada  keltirilgan  giymatlarni  hisoblashda
magistral yo‘llarda transport vositalarini bosharish vaqtini
etiborga olgan holda yo‘l uchaskalari bo‘ylab harakatlanish
tezligi va haydovchilarning dam olish vagtlarini hisobga
oladigan masofalarda LMlarini joylashtirish nazarda
tutilgan. Agar har xil magistral yo'llarga tegishli bo'lgan
hisob-kitoblar, logistika markazlari bir-birlariga yaqin bo‘lib
chigsa, unda yangi logistika markazini joylashtirish

https://t.me/tdtuilmiynashrlar

to'g'risidagi qaror qarorlarni qabul qilish bo‘yicha ekspert
tomonidan amalga oshiriladi.

Shuningdek LMlar uchun joy tanlashda tanlanayotgan
hududa bargaror rivojlanish mavjudligini tekshiri juda
muhim. Mai Nguyen [19] logistika markazlari uchun joy
tanlashda bargarorlik omillarini hisobga olgan holda OWA
operatorlari bilan o‘xshashlikka asoslangan TOPSIS
usulidan foydalanish bo‘yicha tadqiqot ishini o‘tkazgan. U
ob’ektiv ragamli ma'lumotlardan foydalangan holda
logistika biznesi nuqgtai nazaridan bargarorlik omillari
asosida potentsial logistika markazlarining joylashuvini
baholash uchun ko'p mezonli qaror qgabul qgilish
yondashuvidan foydalanadigan tizimni taklifini ishlab
chiqdi. Bargarorlikni taminlovchi uchta kompanent 9-
rasmda tasvirlangan.

—~—

9-rasm. Barqarorlikning uchta komponenti
Bargarorlik ~ kompanentlari asosida  logistika
markazining joylashuvi manfaatdor tomonlarga
ko‘rsatadigan ta’siri shakillantirilgan va quyida 7-jadvalda
tasvirlangan
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7-jadval

Logistika markazlarining joylashuvi va manfaatdor tomonlarning ta’siri (boshqa tegishli tarmoqlar bundan
mustasno)

Logistika markazining joylashuvining ta’siri

Ta’sir qilingan manfaatdor tomon

ifloslanishining global ta’siri

Issigxona gazlari emissiyasi, havo ifloslanishi, atmosfera

Atrof-muhit, rezidentlar, mijozlar, xodimlar, firma ulushi

egalari, mahalliy hukumat

Shovqin darajasining ortishi

Rezidentlar, xodimlar, atrof-muhit

Tirbandliklarning vujutga kelishi

Rezidentlar, xodimlar, logistika firmalari, atrof-muhit

Yerdan foydalanish talabi

Atrof-muhit

Daromad va xarajat

Firma aktsiyadorlari, logistika firmalari

Mintaqaviy iqtisodiy o‘sish

Rezidentlar, xodimlar, mahalliy hukumat, logistika
firmalar

Ish o‘rinlarini yaratish

Xodimlar, rezidentlar

Shuningdek tadqiqot ishida qo‘yilgan muammoni
yechish uchun barqgarorlik mezonlari ishlab chigilgan (8-
jadval) va bu mezonlar asosida OWA (Ordered Weighted
Averaging) operatorlari bilan o‘xshashlikka asoslangan

TOPSIS (Technique for Order of Preference by Similarity)
usulidan foydalanib logistika markazi uchun tanlangan
alternativ hududlar tekshirib chigilgan.

8-jadval
Mezonlar va ularning turlari
Mezon (birlik) Tushuntirish mezon turi
Asosiy mijozlar markazlariga 0-1 shkalasi bilan asosiy mijozlar markazlariga yaqinlik balli.
yagqinlik (C1) (birlik yo‘q) Qanchalik yuqori ball bo‘lsa, mijozning joylashuvi shunchalik Foyda
yaqinroq bo‘ladi.
Aeroportga yaginlik (C2) Aeroportga yaqinlikni aks ettirish uchun yig‘ilgan masofa xarajat
(km) qanchalik qisqa masofa bo‘lsa, joylashuv shunchalik yaxshi.
Portga yaginlik (C3) Eng yaqgin xalgaro dengiz portigacha masofa. Qisgaroq masofa, xarajat
(km) yaxshiroq joylashuv.

Issiq xona effekti balli (C4)
(birliksiz)

0-1 shkalasi bilan jamlangan ball, har bir kishi va hudud uchun
km? yerga mos keluvchi COz iste’molini aks ettiradi. xarajat
Qanchalik yuqori ball bo‘lsa, CO2 iste’moli shunchalik ko‘p.

Yol harakati holati (C5)

(avtomobillar/km/kun) vositalari soni

Asosiy yo‘l umumiy uzunligi (km) uchun kunlik o‘rtacha transport xarajat

(C10) (%)

Ishchi kuchi soni Har bir aholi yashash joylaridagi ishchi kuchi soni. foyda
(C6) (shaxslar)

Ish haqi (C7) (Evro) Oylik yoki haftalik to‘liq ish haqi. xarajat
Ishsizlik darajasi (C8) Har bir aholi yashash joylaridagi ishsizlik darajasi. foyda
(%)

Soliq stavkasi (C9) (%) Sanoat binolari uchun umumiy ko‘chmas mulk solig‘i stavkasi. xarajat
Malakali ishchi kuchi foizi Malakali ishchi kuchining ulushi. foyda

Yer narxi (C11) (past,
o‘rta va yuqori)

Biznes uchastkalarining m? birligi narxidan kelib chiggan holda.

Adabiyotlar tahlili uchun tanlab olingan tadgiqot
ishlarini  ko‘rib  chiqish jarayonida biz aksariyat
adabiyotlarda muammoning yechimini topishda ko‘p/bir
mezonli qaror qabul qilish (MCDM) usullaridan
foydalanilganligining guvohi bo‘ldik. Ushbu tadqiqot
ishlarida joy tanlash qaroriga ta’sir qiluvchi mezonlarda
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gamrov jihatidan o‘zgarishlar mavjud bo‘lib muammoni hal
qilish usuli bir xil yo‘nalishga ega bo‘lganligi sababli 19 ta
adabiyot tahlilini tadqiqot ishida belgilab olingan mezonlar
va yechim uchun foydalanilgan usullarni har bir adabiyot
uchun alohida shaklda umumiy holatda 9-jadvalda
ko‘rsatilgan tartibda tasvirladik
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9-jadval

LMlar uchun joy tanlashda ko‘p mezonli va bir mezonli qaror qabul qilish usullaridan foydalanilgan adabiyotlar va

ularda qo‘llanilgan usullar

boshqgalar [33]

Mualiflar Logistika markazi uchun joy tanlashga ta’sir etadigan mezonlar Tadgiqotda
foydalanilgan
usullar

Kurava Igtisodiy xolat, ijtimoiy xolat, siyosiy va huquqgiy xolat, geografik xolat, AHP

A.Y.[20] ekologik xolat, transport infratuzilmasi
Sheikh  Ariful Magistral yo‘ldan foydalanish imkoniyati, intermodal o‘tkazuvchanlik AHP
Alam[21] sig‘imi, port sig‘imi, yerning mavjudligi
Murve Ozturk Ishchi kuchi, transport turlari (avtomobil, temir yo‘l, dengiz va havo AHP, BAHP
[22] transporti) va masofalari, iste’mol — ishlab chigarish markazlari va sanoat
hududlarigacha bo‘lgan masofasi, yer xususiyatlari va atrof-muhitga ta’siri.
Ayshe  Merve Eng yaqin magistralgacha bo‘lgan asofa, eng yaqin portgacha bo‘lgan AHP,
CAN [23] masofa, eng yaqin temir yo‘lgacha bo‘lgan masofa, eng yaqin aeroportgacha | ELECTRE, TOPSIS
bo‘lgan masofa, shahar markaziga yaqinlik, kengaytirish imkoniyati, geografik
va topografik yaroglilik, yer narxi, uyushgan sanoat zonasigacha masofa
Cihan UYANIK Xarajat, tabiily boyliklar, temir yo‘lga yaqinlik, magistral tizimiga yaqinlik, AHP,  Fuzzy-
[24] shahar markaziga yagqinlik, portga yaqinlig, yer maydoni, kengaytirish | AHP PROMETH,
imkoniyati, sanoat zonasiga yaqinlik, makroigtisodiy foyda / samaradorlik, | TOPSIS —
atrof-muhit ta’siri, yuk avtomabillari, qurilishga yaroglilik (topografiya, ELECTRE -
geografiya, yer osti tuzilishi), qurilish jarayonining narxi (infratuzilma-suv, | ANN- VIKOR
elektr, xavfsizlik, yo‘l), xizmat ko‘rsatish bozoriga kirish imkoniyati, transport
va logistika jozibadorligi
Muhammed Yer (yer maydoni, yerni kengaytirish imkoniyatlari, yerning infratuzilmasi, AHP, intervyu
BAMYACI [25] yerning jismoniy holati), xarajatlar (yer narxi, ob’ekt narxi, foydalanuvchilar
uchun narx), yaqinlik (masofa) (ishlab chiqarish markazlariga yaqinligi, iste’'mol
markazlariga yaqinlik, aeroportga yaqinlik, temir yo‘lga yaqinlik, magistral
yo‘lga yaqinlik, portga yaqinlik (dengiz), ichki suv yo‘llariga yaqinlik) ijtimoiy-
iqtisodiy ta’sirlar (shahar muhitiga ta’siri, shahar transportiga ta’siri, iqtisodiy
hayotga ta’siri)
Fulya ZARALI Hudud, kengayish maydoni, infratuzilma ob’ektlari, shaharga yaqinlik, ABAT, AHP,
[26] sanoat va savdo markazlariga yaqinligi, portga yaqinlik, avtomobil yo‘l aloqasi, | AT, ELECTRE,
temir yo‘l aloqasi, yer xarajatlari FLP, LINGO,
MILP,TOPSIS
H.Tezcan Portga yaqinlik, aeroportga yaqinlik, yashash joylarigacha bo‘lgan masofa, ELECTRE
UYSAL, Kemal | mehnatga kirish imkoniyati, ekologik xavfsizlik, magistral yo‘llar va bog‘lovchi
YAVUZ [27] yo‘llarga kirish imkoniyati, trafik zichligi, havoning ifloslanishi, qurilish
maydoni, mintaqaviy rag‘batlantirish
B.L. Xarajat, ishchi kuchi sifati, infratuzulma, yetkazib beruvchilarga yaqinlik, Delphi
MacCarthy, W. | bozorlarga/mijozlarga yagqinlik, bosh kompaniyaning ob’ektlariga yaqinlik,
Atthirawong [28] raqobatga yaqinlik, hayot sifati, huquqiy va me’yoriy baza, iqtisodiy omillar,
hukumat va siyosiy omillar, muayyan joylashuvning xususiyatlari, ijtimoiy va
madaniy omillar
Burchin Tashqi savdo, uyushgan sanoat zonalari, qishloq xo‘jaligi uyushgan sanoat AHP
PACHACI va | zonasi, avtomobil, temir yo‘l va suv yo‘llariga chiqish
boshqgalar [29]
Krzysztof Mabhalliy hokimyat, ko‘p tarmoqli aloga infratuzilmasining mavjudligi, aholi AHP
Witkows va | soni, igtisodiy zonalarning mavjudligi, yer narxi, ish hagi, mol-mulk solig‘i
boshqgalar [30] miqdori, bozorning mavjudligi, malakali kadrlar mavjudligi, rivojlanish rejalari,
rejalashtirish hujjatlari yozuvlari, iqtisodiy zonalar hajmi, ragobotdosh
markazkar soni, investitsiyalarning jozibadorligi
Baiyu Chen, Shahar joylashuvi koeffitsienti, shahar markazlashganligi, bozor farovonligi AHP
Biying Wang [31] darajasi, yuk tashish hajmining nisbati, aholi jon boshiga YalM, aholi soni.
Kursat Yildiz va Narx (yuk tashish narxi), Transport turlari, yetkazib berish muddati, AHP-VIKOR
boshqgalar [32] markazga yaginlik, muqobil koridorning eng yaqgin poezd stantsiyasidan
masofasi.
Ismail Onden va Avto magistralga yaqinlik, temir yo‘lga yaqinlik, aeroportlarga yaqinlik, F-AHP

dengiz portiga yaqinlik, xalgaro savdo hajmi, aholi soni, dengiz portlarini
boshgarish imkoniyatlari

P

https://t.me/tdtuilmiynashrlar

107

March, 2024

Research, Innovation, Results




Journal of Transport ISSN: 2181-2438 Volume:1|Issue:2|2024
Fulya Zarali va Yer, kengaytirish maydoni (%), infratuzilma imkoniyatlari, viloyatga Axiomatic
boshqalar [34] yaqinlik, sanoat va savdo zonalariga yaqinlik, portga yaqinlik, magistral yo‘lga | Design
ulanish, temir yo‘lga ulanish, yer narxi
Jacek ZAK, Viloyatning umumiy maydoni, aholi soni, aholi jon boshiga YalM, igtisodiy MCDM/A
Szymon rivojlanishning o‘rtacha darajasi, investitsiya va logistika jozibadorligi, erkin ELECTRE
WEGLINSKI [35] igtisodiy hududlar soni, infratuzulma, ijtimoiy va ekalogik holat, ishsizlik | I1I/IV
darajasi, harakat xafsizligi
Maria Igtisodiy samaradorlik, transport infratuzilmasi, ragobatbardoshlik darajasi, ELECTRE Il
CRISTEA va | magsadli bozor, igtisodiy rivojlanish salohiyati, xorijiy investitsiyalar, eksport
boshqgalar [36] darajasi, davlat byudjeti subsidiyalari, ijtimoiy o‘lchov, ish haqi, xavfsizlik,
yashil maydonlar
Dmitri Muravev Aholi soni, Aholi jon boshiga YalM, sanoat ishlab chigarish hajmi, savdo DEMATE,
va boshqalar [37] hajmi, eksport mahsulotlari hajmi, import mahsulotlari hajmi, transport | MAIRCA

xizmatlari hajmi, transport infratuzulmasi, investitsiya jozibadorligi, transport
logistikasi raqobat darajasi, transport karidorlariga chigish, yer narxi, xafsizlik
va qo‘riqlash, temir yo‘l transportida tashilgan yuklar darajasi, avtomobil
transportida yuk tashish darajasi

Xiaohui Liu va
boshqgalar [38]

Biznes muhiti (xizmat ko‘rsatish darajasi, mehnat sharoyitlari, logistika
xarajatlari), infratuzilma (yo‘l harakati shartlari, ijtimoiy ob’ektlar holati, tabiiy
muhit gidrologik va geologik sharoitlar, tuproq sharoitlari)

center of gravity

7-jadvalda ko‘rsatilgan adabiyotlarda LM joylashuvini

adabiyotlarda foydalanilganlik ko‘lamini tahlil qilish uchun

tanlashda ta’sir qiluvchi mezonlarni asosiy va sub 10-jadvaldagi ko‘rinishda tasvirladik.
mezonlarga ajratish mumkin. Ushbu mezonlarning
10-jadval
Har bir adabiyot uchun qaror gabul qilishda ta’sir giluvchi deb belgilab olingan mezonlar soni
Muallif/mualliflar Asosiy Sub  mezonlar Baholangan
mezonlar soni soni umumiy mezonlar

Kurava A.Y. [20] 6 6

Sheikh Ariful Alam [21] 4 4

Murve Ozturk [22] 5 11 11

Ayshe Merve CAN [23] 14 9

Cihan UYANIK [24] 13 20 20
Muhammed Bamyaci [25] 4 17 17

Fulya Zarali [26] 9 9

H.Tezcan Uysal, Kemal Yavuz [27] 11 11

B.L. MacCarthy, W. Atthirawong [28] 13 13

Burchin Pachaci va boshqalar [29] 6 6

Krzysztof Witkows va boshgalar [30] 14 14

Baiyu Chenl, Biying Wang [31] 6 6

Kursat Yildiz va boshgalar [32] 5 5

Ismail Onden va boshgalar [33] 7 7

Fulya Zarali va boshqalar [34] 9 9

Jacek ZAK, Szymon Weglinski [35] 10 10

Maria Cristea va boshqalar [36] 12 12

Dmitri Muravev va boshqalar [37] 10 10

Xiaohui Liu va boshgalar [38] 8 8

Qaror gabul gilish mezonlarini gamrab olish va undan

foydalanish darajasi boyicha eng katta ko‘rsatgichlar mos
ravishda Cihan Uyanik[24] va Muhammed Bamyaci [25] lar

tamonidan tahlil gilingan. Biz ushbu baholash mezonlarini 5
ta katta guruhga ajratib oldik va ularning har birini
adabiyotlarda foydalanilganlik darajasini ajratib chigdik.

11-jadval
Adabiyotlarda foydalanilgan baholash mezonlari va ularning foydalanilganlik chastotasi
Joylashuv Hovoning ifloslanishi 3
Temir yo‘lga yaqinlik 11 Yashil hudud 1
Avtomagistralga yo‘liga yaqginlik 12 Yuk tashish hajmi/igtisodiy aks ettirish
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Aeroportga yaginlik 10 Makro igtisodiy ko‘rsatgich 4
Suv po‘rtiga yaqinlik 7 Avtomabil transportida yuk tashish hajmi 3
Yer maydoni 5 Temir to‘l transportida yuk tashish hajmi 3
Kengaytirish imkoniyati 4 Transport va logistika jozibadorligi 4
Igtisodiy hududlarga yaqinlik 8 Transport infratuzulmasi 5
Qurilish uchun yaroglilik 3 Xalgaro sovdo hajmi 2
Geografik, tuprog xolati 2 Sovdo markazlari soni 1
Shahar markaziga yaqinlik 8 Rivojlanish darajasi 2
Joylashuv hududi 2 Igtisodiy tasir 4
Joy infratuzulmasi 4 Tashgi investitsiya 1
Ichki suv yo‘llariga yaqinlik 1 Investitsiya darajasi 3
Ishlab chigarish karxonalariga yaginlik 5 Biznes muhiti 3
Bozorga yaqinlik 3 Ragobat darajasi 2
Istemolchilarga yaqginlik 2 ijtimoiy omillar

Xarajat Xafsizlik va qo‘riglash 3
Yer narxi 4 Anholi soni 3
Tashish xarajatlari 3 ljtimoiy foyda 2
Atrof-muhit Yerga egalik shakli 1
Tabiy boyliklar 2 Ishchilar malakasi 2
Ekologik tasir 6 Qonun ustuvotligi va hokimyat organlarining 4

ro‘li

Ekologik xafsizlik 3 ljtimoiy bargarorlik 1
4. Xulosa chigilishi kerak va takommillashtirish usullarini topish

Logistika markazlari mamlakat ichida va mintagaviy
migyosda yuk tashish jarayonida xarajatlarni kamaytirish va
turli transport turlarini birlashtiruvchi yechim sifatida paydo
bo‘ladi. Yuqori muqobil xarajatlar tufayli joy tanlash
to‘g‘risida qaror qabul qilish muhimdir. Hozzirgi davrda LM
lari joylashuvini tanlash butun dunyoda iqtisodiy va
jismoniy muammo sifatida baholanmogda va ilmiy
tadgiqotchilar tomonidan tadgigot ishlari amalga oshirilib
kelinmoqda. Ushbu muammoga bag‘ishlangan magqolalar,
konfrensiya ma‘ruzalari va magistrlik/PhD/doktorlik
dissertatsiyalarida  o‘rganilmoqda. = Tadqiqot  ishida
yaxshiroq yechimlarga erishish uchun aniq mezonlarni
aniqlash va to‘g‘ri metodologiyani tanlash kerak.

Ushbu tadgigotda logistika markazlarining joylashuvini
tanlash muammosi bo‘yicha adabiyotlar quyidagilarga
asoslangan holda ko‘rib chiqiladi: nazariy jihatdan qaror
gabul gilish texnikasi, garor mezonlari va amalga oshirish
usullari. Ushbu tadgigotning asosiy maqgsadi tadgiqotchilar
va soha vakillari uchun logistika markazlari joylashuv
joyining ahamiyati bo‘yicha tushuncha berish, shuningdek
muammoning dolzarblik darajasini ochib berishdan iborat.
Shu magsadda adabiyotlardan 6 ta magistrlik dissertatsiyasi,
1 ta PhD, 1 ta doktorlik va 17 ta ilmiy maqola ko‘rib chiqildi.
Ushbu tadgiqgot ishidagi tahlillar natijalaridan quyidagilarni
xulosa qilish mumkin: LM joylashuvi muammosi bo‘yicha
nashrlar tez sur’atlar bilan o‘sib bormoqda va bu
muammoning dolzarblik darajasi yildan yilga oshib
borayotganligini bildiradi. 2003-2023 yillar oralig‘ida olib
borilgan qgidiruv natijalariga ko‘ra, jami tadqiqotlarning
deyarli yarmi bilan Turkiya ushbu tadqiqot sohasi bo‘yicha
yetakchi davlat ekan. Turkiyadan keyin Xitoy peshgqadamlik
qilmoqgda. Bundan tashqari, ko‘p meonli qaror qabul qilish
(MCDM) texnikasi orasida AHP MCDM texnikasining
boshga qo‘llanilish sohalari kabi eng mashhuri degan
xulosaga kelish mumkin. AHPdan keyin mos ravishda
TOPSIS va ELECTRE usullari keng qo‘llanilib kelmoqda.
Garchi ko‘pgina tadqiqotlar ushbu tadqiqot sohasida MCDM
usullaridan  foydalangan bo‘lishiga garamasdan, bu
muammoning noaniqligi hali ham batafsilroq ko‘rib
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zarur. Shuningdek, ushbu tadqiqotning bir qismi bo‘lgan
qaror mezonlari tahlil qilinganda, eng ko‘p etibor qaratilgan
mezonlar xarajatlar va tabiiy resurslarning asosiy mezonlari
guruhlari ekanligi hagida xulosa chigarish mumkin. Bugungi
davr sharoitlaridan kelib chigib ekologik omillarni ham
ko‘proq tahlil etish zarur. Ushbu ilmiy maqola muallifning
PhD dissertatsiyasi doirasida tadgiqot ishi mavzusi bo‘yicha
turli qarashlar va ilmiy yondoshuvlarni aniglab olish
magsadida yozildi. Logistika markazlarining joylashuv
manzilini tanlash masalasi uzul-kesil tadgigot nihoyasida
amalga oshiriladi.
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Increasing the traffic safety of vehicles on the example of a real intersection

Abstract:
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In this article, each intersection is studied according to the level of danger at the intersection using the
fatality coefficient to improve the safe movement of vehicles at intersections. The safety of intersections
and road junctions varies depending on the number of dangerous points there, the angle of intersection
of traffic flows, the amount of traffic on the intersecting road, the amount of traffic joining and leaving.
The traffic safety indicator describing the number of traffic accidents at the intersection was considered.
conflict point, fatality rate, intersection, hazard rate, hazard rate, traffic.

Real chorraha misolida transport vositalarini harakat xavfsizligini oshirish

Annotatsiya:

Keywords:

Samatov R.G.1 ©23 Raxmonov A.S.1@P Tursunov N.H.1%¢
Toshkent davlat transport universiteti, Toshkent, Ozbekiston

Ushbu magqolada chorrahalarda transport vositalarini xavfsiz harakatini oshirisha halokatlilik
koeffitsiyentidan foydalangan holda chorrahda xavflilik darajasi bo'yicha har bir kesishma o‘rganilgan.
Chorrahalar va yo‘l birikmalarining xavfsizligi u yerdagi xavfli nuqtalar soniga, transport oqimlari
kesishish burchagiga, kesishayotgan yo‘ldagi harakat miqdoriga, qo‘shilayotgan va ajralayotgan
transport miqdoriga bog‘liq ravishda o‘zgaradi. Chorrahada yo'l-transport hodisalari sonini tavsiflovchi
harakat xavfsizligi ko'rsatkichi ko‘rib chiqilgan.

ziddiyatli nuqta, halokatlilik koeffitsiyenti, chorraha, xavflilik koeffitsienti, xavflilik darajasi, transport.

1. Kirish

So‘nggi yillarida Poytaxtimizda aholi ~ soni ham,
transport vositalari ham ko‘payib bormoqda. Oxirgi 10 yilda
shaharda avtomobillar soni 250 mingtadan 510 mingtaga,
ya’ni 2 baravar oshgan. Statistika agentligi xabar gilishicha
Toshkent shahri aholisiga tegishli yengil avtomobillar soni
yarim milliondan oshdi. Qayd etilishicha, 1-yanvar holatiga
ko‘ra, Toshkent shahrida jismoniy shaxslarga tegishli yengil
avtomobillar soni 562,1 ming tani tashkil etmoqgda. Bu
ko‘rsatkich o‘tgan yilning 1-yanvar holati bilan
solishtirilganda 94,9 mingtaga oshgan. Shunga mos ravishda
transport infratuzilmasi ham rivojlantirilmoqda. Yangi
yo‘llar, ko‘priklar, yerusti metrosi qurilmoqda. Xususan,
joriy yilda Toshkent metropolitenining ‘“Yunusobod”
yo‘nalishida 2 ta stansiya hamda yerusti xalqa yo‘lining
birinchi bosgichi ishga tushirildi. Jamoat transportida 56 ta
yo‘nalish magbullashtirildi. Bular natijasida 170 ming
aholining transport xizmati yaxshilandi, ularning transportga
ketadigan vaqti o‘rtacha 15-20 minutga gisgardi. Ammo
poytaxtimiz ko‘chalarida yuklama ko‘p, yo‘l harakatini
tartibga solishda kamchiliklar yetarli. Transport vositalari
tirbandligi yildan-yilga ortib bormoqda.

O‘zbekiston Respublikasi Prizidentining 2024-yil 19-
yanvarda “Yo‘l harakati to‘g‘risida”gi O‘RQ-900 son
gonuni gabul gilindi.[1] Shu o‘rida avtomobil yo‘llarida yo‘l

a ¥ https://orcid.org/0009-0007-4701-2518
b {2 https://orcid.org/0000-0003-1640-8839
¢ ¥ https://orcid.org/0009-0000-6675-855X
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harakati xavfsizligini ta’minlash masalasi davlatning
fugarolar hayoti va sog‘lig‘ini saqlash sohasidagi asosSiy
vazifalaridan biri ekanligini ko‘rsatmoqda

Toshkent shahrida 500 dan ortiq katta chorrahalar
mavjud bo‘lib, ularning 200 tasida transport vositalarining
o‘tkazish qobilyati va yo‘l harakati talablariga javob
bermaydi. Avtomobil to‘xtash joylari yetishmasligi sababli
yo‘lning birinchi tasmasida mashinalar yig‘ilib, qatnovga
xalagit bermoqgda. Bularning barchasi tufayli chorrahalarda
transport vositalatini ushlanishi, kechikishi va tirbandliklar
ko'paymoqda. Bu aloga tezligining pasayishiga, asossiz
ortigcha yoqilg‘i sarfiga va avtomobil komponentlari va
agregatlarining eskirishiga olib keladi. Bularning barchasi
transport vositalaridan foydalanish samaradorligini va
transport vositalarining harakat tezligini pasayishiga ta'sir
qiladi. Chorrahalarda bo‘sh turish tufayli transport
vositalarini tezligining pasayishi shovqin darajasining
oshishiga, shahar havosi ifloslanishining oshishiga va
yoqilg‘i-moylash  materiallarining  haddan  tashqari
sarflanishiga olib  keladi. Chorrahalarda transport
vositalarining tez va xavfsiz harakatlanishini ta’minlash
uchun manyovr qilish, gayta tizilish va tashkiliy tadbirlar
majmuasini qo‘llash zarur.
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2. Tadqiqot metodikasi

Yol harakati xavfsizligi yo‘l harakati ishtirokchilarining
yo‘l-transport  hodisalari va ularning ogibatlaridan
himoyalanganlik darajasini aks ettiruvchi yo‘l harakati
holati.

Yo‘l-transport hodisasi transport vositasining yo‘lda
harakatlanishi jarayonida va uning ishtirokida sodir bo‘lgan,
fugarolar vafot eishi yoki ularning sog‘lig‘iga zarar
yetkazilgan, transport vositalari, inshootlar, yuklar
shikastlangan yoxud boshga moddiy zarar yetkazilgan
hodisa.

Yo'l harakati xavfsizligini ta'minlash bu yo'l-transport
hodisalarining sabablarini oldini olishga va ogibatlarining
og'irligini kamaytirishga garatilgan faoliyat.

Halokatlilik koeffitsiyenti deb yo‘l bo‘lagining reja va
kesimidagi har xil elementlaridagi YTHning sonini yo‘lning
etalon gismidagi hodisalar soniga nisbatiga aytiladi.
Chorrahalar va yo‘l birikmalarining xavfsizligi u yerdagi
xavfli nugtalar soniga, transport ogimlari kesishish
burchagiga, kesishayotgan yo‘ldagi harakat miqdoriga,
qo‘shilayotgan va ajralayotgan transport miqdoriga bog‘liq
ravishda o‘zgaradi.

Chorrahalar va yo‘l birikmalarining xavfsizligi u yerdagi
xavfli nugtalar soniga, transport ogimlari kesishish
burchagiga, kesishayotgan yo‘ldagi harakat miqdoriga,
go‘shilayotgan va ajralayotgan transport miqdoriga bog‘liq
ravishda o‘zgaradi.

Chorrahadagi yil davomida sodir bo‘lishi mumkin
bo‘lgan hodisalar soni quyidagicha aniqlanadi:

G =211

bu yerda: - xavfli nuqtalar soni; q;- tekshirilayotgan
nugtaning xavflilik darajasi.

q; = K; '1"11"1\71'2—5'10_7 ;

bu yerda: ki- ziddiyatli nugtaning nisbiy halokatliligi
tekshirilayotgan  ziddiyatli nuqgtadagi  kesishayotgan
transport ogimining harakat miqgdori avt/sutka. K- harakat
miqdorining oylar bo‘yicha yillik notekislik koeffitsiyentini.
Yangi loyihalanayotgan yo‘llar uchun K,.-ning giymati 1/12
ga teng deb gabul gilinishi mumkin.

Chorrahadagi  yoki  tutashmadagi halokatlilik
ko‘rsatkichi quyidagi formula bilan aniqlanadi:
GKy107 |

@7 (M+N)-25

bu yerda: M va N- asosiy va ikkinchi darajali yo‘llardagi
harakat miqdori, avt/sut; 25 koeffitsiyenti formulaga bir
oyda 25 ish kunini hisobga olish uchun kiritilgan.

1-jadval
Ziddiyatli nuqgtalar
g O‘ngga Chapga O'ngga va To‘g‘riga,
< chapga o‘ngga va
chapga

“ O‘ngdan Chapda O'ngdan va Tf)‘g‘rldan,
o n chapdan o‘ngdan va

| chapdan
b= 4
‘@2 | O‘ngda Chapda | Bir Qarama-
X tomondan garshi

113

https://t.me/tdtuilmiynashrlar

Har ganday chorrahada yo'l-transport hodisalari sonini
tavsiflovchi harakat xavfsizligi ko'rsatkichini hisoblash
uchun quyidagi formuladan foydalaniladi: ,

—1n
L = Y- k; MIN
a M+N

bu yerda M - ziddiyatli nugtalar soni, N - ziddiyatli
transport ogimlarining harakat intensivligi, ki-har bir
ziddiyat nugtasining nisbiy xavflilik koeffitsienti
2-jadval
Chorrahadagi ziddiyatli nugtalarining ki holatlari
uchun nisbiy xavflilik koeffitsientlarining giymati

B 3 >
gt | Bs 2
s g s& 2
4 T < I Y, <
= )
« >
O‘ng R<15m 25 0.0
ogim a burilish R>15m o4 0,0
1| ning 00
qo‘shilishi Chap R<10m 32 !
ga
.. 10<R<2 0,0
burilish 5m 25
O'ng R<15m 5 0.0
Ogim a burilish R>15m 0 0,0
2| ning 0.0
ajralishi Chap R<10 m 3 '
ga
. 10<R<2 0,0
burilish 5m 04
a<30° 08 0.0
oaim Burc 500<a<7 0,0
al nin 4 hak 50 36
kes?shishi kesishish 90%<a<l 0,0
i 200 12
150%<a< 0,0
180° 35

ka giymatiga garab, xavflilik darajasi bo'yicha har bir
kesishma quyidagilar bo'lishi mumkin.

ka < 3 - xavfli emas

3 < ka < 8 — past xavfli

8 < ka <12 - xavfli

ka > 12 - juda xavfli

Tadgiqot obyekti sifatida tanlab olingan chorraha
Parkent ko‘chasi va Mirzo Ulug‘bek shox ko‘chalari
kesishmasi olingan. Chorrahaning umumiy malumotlar
quyida keltirilgan. Parkent ko‘chasining umumiy tasmalar
soni 4 ta, piyodalar o’tish joyi bilan jihozlangan, ko’chaning
umumiy eni 28 metr, Mirzo Ulug‘bek shox ko’chasining
umumiy tasmalar soni 4 ta, piyodalar o’tish joyi bilan
jihozlangan, ko’chaning umumiy eni 32 metr, tashkil etadi.

Ushbu yo‘nalishda transport vositalari harakati miqdori
soatiga o‘rtacha 4 mingta, kundalik transport oqimi o‘rtacha
45 ming dan ortig. Ma’lumotlar yig‘ishda yo‘lning
geometrik ma’lumotlari (uzunligi, kengligi va yo‘laklar soni
(polosalar)), piyodalar o‘tish joyi, avtobus bekatlari,
chorrahada signal vaqtlari va ishlash rejimi hamda
ma’lumotlar o‘rganildi. Belgilangan uchastkad,
ogimi va tezligini o‘rnatilgan GPS moslamala
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harakati tezligi ma’lumotlari to‘planildi. Transport
vositalarining maksimal tezligi 67 km/soat, minimal tezligi
20 km/soat va o‘rtacha harakatlanish tezligi esa 35 km/soat
tashkil etdi.

Transport vositalari turli tezliklarda harakatlanishi va
yo‘llardagi yo‘laklarning (polosa) o°zgarishi ko‘cha
yo‘llarning o‘tkazish qobiliyatiga ta’sir qiladi. Bundan
tashqari shahardagi svetoforlar aca yTka3um KOOHUIHATHHI
sIHaJa YeKIanIu.

l-rasm Parkent ko‘chasi va erzo Ulug‘bek shox
ko‘chalari kesishmasi google xaritada ko‘rinishi

80
60
40 l
20
0 - &
<o 0‘“@10\’»09 \)i\:::\\) y@i\i\\\) \Q:;i:\ r(\%\a(
‘30 S50 A

2-rasm. 2023 yil Mirzo Ulug‘bek tumanida sodir
etilgan YTH larning turlari bo‘yicha tahlili

Tahlil natijalariga ko‘ra eng ko‘p sodir edilgan piyodani
urib ketish, keying o‘rinda to‘qnashuv ekanligi ko‘rinib
turidi. Bundan kelib chigadiki chorrahalarda piyodalar va
avtomobillar xavfsizligini oshirish juda muhim.

Parkent ko‘chasi va Mirzo Ulug‘bek shox ko‘chalari
kesishmasida kuzatish usulida harakat miqdori yo‘lning
ko‘rsatilgan bo‘lagida bir yoki bir necha soat davomida
hisobchilar yordamida maxsus tayyorlangan blankaga
transport vositalarining o‘tishini belgilash orqali aniglanadi.
Ko‘pchilik davlatlarda, shuningdek, O°zbekistonda ham
avtomobil yo‘llaridagi harakat miqdorini kuzatuvchilar
orgali aniglanadi. Biz bu tadgiqotda 1 soatlik oqgimni
inobatga olgan holda halokatlilik koeffitsiyenti aniglaymiz.
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3-rasm. Parkent ko‘chasi bo‘yicha qarama-qarshi
harakat transport ogimi diagrammasi

N J;Q

Parkent ko'chasi

va‘rﬂ

4-rasm. Parkent ko‘chasi va Mirzo Ulug‘bek shox
ko‘chalari kesishmalarning sxematik ko‘rinishi
1. Oqimning qo‘shilishi:

0,004 51 * 1239

e~ 7 51+1239
0,004%80%982

a” 804982
_0,004*41*575_015
@7 414575 7
_0,004*41*635_016
@7 414635

2. Ogimning ajralishi:

_0,006*51*853_03
@~ 514853
0,006 %80 * 1366 A
e 80+1366
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_0,006%41%720
a= 414720

_0,006*41*490_0
@7 414490 7

3. Ogimning kesishishi:

_0012%51%2119

@7 5142119 =06
_ 0,012%80%1673 0
a”  80+1673
_0,012*41*1082_05
@™ 41+1082
_0,012%41%731

e 414731 7

3. Xulosa

Hisob-kitoblardan biz shunday xulosaga keldikki,
Parkent ko‘chasi va Mirzo Ulug‘bek shox ko‘chalari
kesishmada transport ogimlarining barcha mumkin bo‘lgan
yo‘nalishlarini va transport oqimini hisobga olgan holda
chorrahaning xavflilik darajasi 4,81 ni tashkil gildi. Bundan
kelib chigadiki, bu hudud past xavfli hisoblanadi.

Chorraha  xavfsizligini  ta'minlash  ko'p  qirrali
yondashuvni talab qiladi, bunda ta'lim, infratuzilmani
yaxshilash, amalda qo'llash, hamkorlik va doimiy
tadgiqotlarni amalga oshirish orgali biz barcha yo'l harakati
gatnashchillari uchun xavfsizrog muhit yaratishimiz,
chorrahalar xavfsizligini birinchi o'ringa qo'yish va
zonalarimizni avariyalarsiz qgilish uchun birgalikda ishlashni
unutmang. Bugungi kunda amalga oshirilayotgan har bir
harakat bizni chorrahadagi to'gnashuvlar kamroq va ko'proq
hayotni tejaydigan kelajakka bir gadam yaginlashtiradi.

Chorraha xavfsizligini oshirishda texnologiyaning rolini
osirib bo'lmaydi. Aqglli yo'l signallari tizimlaridan tortib,
piyodalarni aniglash tizimlari va texnologiyalarigacha
bo'lgan har bir yangilik bizni ushbu yutuglardan foydalanish
va integratsiyalashgan yondashuvni go'llash orgali yanada
xavfsiz yo'l alogalarini yaratishga yaginlashtiradi, biz o'zaro
to'gnashuvlarni  minimallashtirishga va haydovchilar va
piyodalarning hayotini himoya gilishga harakat gilishdan
iborat.

https://t.me/tdtuilmiynashrlar
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Determining the impact of serving requests with a default sequence on server
performance

E. Abdullaevi®?
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: Server devices are one of the most significant instruments for handling remote service requests. As a
result, measuring the efficacy of its service is one of the most important aspects of properly organizing
the work process. This study article looks at the impact of the usual method of serving requests on server
performance and examines the findings during request congestion. In addition, this technique examines
request service models to determine server efficiency in service. The findings revealed that at peak hours,
the traditional method of providing requests lost more than 40% of all user requests.

Keywords: server samaradorligi, standart usulda xizmat ko‘rsatish modeli, so‘rovlarga xizmat ko‘rsatish
ko‘rsatkichi, so‘rovlarga xizmat ko‘rsatish vaqti.

Standart ketma-Kketlik bilan so‘rovlarga xizmat ko‘rsatishning server
samaradorligiga ta’siri aniqlash

Abdullaev E.1®2
Toshkent davlat transport universiteti, Tashkent,O*zbekiston

Annotatsiya: So‘rovlarga masofadan xizmat ko‘rsatishda server qurilmalari eng muhim vositalardan hisoblanadi. Shu
sababli uning xizmat ko‘rsatish samaradorligini aniqlash ish jarayonini to‘g‘ri tashkil etishning asosiy
omillaridan biridir. Ushbu tadqiqot ishida standart usul orqali so‘rovlarga xizmat ko‘rsatishning server
samaradorligiga ta’siri o‘rganilgan bo‘lib, uning so‘rovlar tirbandligi vaqtidagi natijalari tahlil qilingan.
Shuningdek, ushbu usulda xizmat ko‘rsatishda server samaradorligini aniglashning so‘rovlarga xizmat
ko‘rsatish modellari tahlil gilingan. Olingan natijalar esa so‘rovlarning tirbandligi vaqtlarida standart
usulda xizmat ko‘rsatish so‘rovlarning har qanday foydalanuvchi so‘rovlarining 40 % dan ortig‘i
yo‘qotilishini ko‘rsatdi.

Kalit so‘zlar: server samaradorligi, standart usulda xizmat ko‘rsatish modeli, so‘rovlarga xizmat ko‘rsatish
ko‘rsatkichi, so‘rovlarga xizmat ko‘rsatish vaqti.

1. Kirish ganday veb serverlar orgali so‘rovlarga xizmat ko‘rsatish
ketma-ket xizmat ko‘rsatish prinsipiga asoslanadi [3], [4].
Serverlar orgali masofadan so‘rovlarga xizmat Ya’ni so‘rovlarning yuqori tirbandligi vaqtlarida yoki
ko‘rsatish hozirgi kundagi eng keng tarqalgan xizmat tirbandligi kuzatilmagan vaqtlarga ham so‘rovlarga bir
ko‘rsatish turlaridan biridir. Ushbu xizmat ko‘rsatish turi vaqtda emas, ularning tizimga kelish ketma-ketligi asosida
insonlar orasida tobora ommalashib bormogda. Bu esa o‘z xizmat ko‘rsatish amalga oshiriladi (1-rasm).
navbatida xizmat ko‘rsatishni tashkil etish bilan bog‘liq bir Xizmat korsatish

gancha muammolarni keltirib chigarmogda. Jumladan,
ko‘plab foydalanuvchilar tomonidan bir vaqtda xizmat
ko‘rsatish serveriga bo‘lgan so‘rovlar sonining ortishi
so‘rovlarga xizmat ko‘rsatishda turli uzulishlar yoki - - .
kechikishlarga sabab bo‘lmogqda [2], [5]. Chunki, har ganday 1-rasm. So‘rovlar xizmat ko‘rsatish ketma-ketligi

texnik qurilma qatori serverlar ham xizmat ko‘rsatish . . . L
chegarasiga ega bo‘lib, bir vaqtdagi so‘rovlar sonining So‘rovlarga aynan tizimga kelish ketma-ketligida xizmat

keskin ortishi ushbu chegaraning buzilishiga va xizmat ko‘rsatish, so‘rovlarning yuqori tirbandlik vaqtlarida server
xizmat ko‘rsatish samaradorligini pasayishiga sabab

bo‘ladigan omillardan hisoblanadi. Chunki, 1-rasmda
keltirilgan tartibga ko‘ra, har ganday foydalanuvchi so‘rovi
Bunda veb serverlar so‘rovlarni gabul qiladi va dasturiy faqatgina xizmat ko‘rsatish qurilmasi va kutish joylarida
ta’minotga uzatadi, dasturiy ta’minotdan kelgan natijani esa bo’sh joy bo‘lgandagina xizmat ko‘rsatishga qabul gilinadi.
foydalanuvchiga gaytaradi. Veb server shu ketma-ketlikda Qolgan holatlarda esa xizmat ko‘rsatish rad etiladi.
so‘rovlarga xizmat ko‘rsatishni amalga oshiradi. Odatda har

O cee Oeee O—~0 Cee O 0000 O
1 2 4 2 4

i 2 i
[» Xizmat ko’rsatuvchi qurilmalar Kutish holatidagi foydalanuvchilar

ko‘rsatishdagi turli muammolarga sabab bo‘ladi. Odatda
http so‘rovlarga xizmat ko‘rsatishda serverda o‘rnatilgan
veb server dasturlari xizmat ko‘rsatishni amalga oshiradi.

al¥ https://orcid.org/0000-0002-8954-9731
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2. Metodologiya

Shu sababli, tizim samaradorligini oldindan baholash,
uning samaradorligini mo‘tadilligini ta’minlashda muhim
omillardan hisoblanadi. Ushbu usullar bilan so‘rovlarga
xizmat ko‘rsatishning sifat samaradorligini aniqlash uchun
ommaviy xizmat ko‘rsatish modellaridan foydalanish
magsadga muvofigdir. Buning uchun bir gancha modellar
mavjud bo‘lib, yuqorida ko‘rib o‘tilgan tizim uchun
quyidagi matematik modeldan M1/M2/V/m< oo foydalanish
mumkin. Bu yerda, m Kutish joylari soni, V- Xizmat
ko‘rsatish qurilmalari soni, M1 — oddiy tasodifiy so‘rovlar
ogimi, Mz — xizmat ko‘rsatish davomiyligi. Ushbu model
asosida yuqoridagi 1-rasmda keltirilgan ketma-ketlik
quyidagicha bo‘ladi (2-rasm).

Xizmat ko’rsatish P(g <t):l*87M
A
A, 000000000 —>0 0066 0O0GEGO O

A<V o1 2 | 1 2 | m<o
[» Xizmat ko’rsatuvchi qurilmalar \Kutish holatidagi foydalanuvchilar/

v

2-rasm. Foydalanuvchi so‘rovlariga xizmat ko‘rsatish
modeli

Bu yerda A - tizimga tushayotgan so‘rovlar (so‘rovlar)
jadalligi, V- xizmat ko‘rsatuvchi qurilmalar soni, B— Xizmat
ko‘rsatish jadalligi, ya’ni B = 1/t, t — o‘rtacha xizmat
ko‘rsatish davomiyligi.

Bu holatda foydalanuvchilar hosil qilgan so‘rovlar
ogimini oddiy ogim deb garash mumkin. Bu esa Markov
jarayonining xususiy holi hisoblanadi, hamda tug‘ilish va
halok bo‘lish jarayonlariga bo‘linadi [3]. Tug‘ilish va halok
bo‘lish jarayonlari bu tizim ish jarayonida biror i holatdan
i+1 yoki i-1 holatlarga o‘tish jarayonlari hisoblanadi. Ushbu
holatda to‘liq imkoniyatli xizmat ko‘rsatish qurilmasining
holati quyidagi ko‘rinishga ega bo‘ladi (3-rasm)

3-rasm. To‘lig imkoniyatli qurilmaning holati

Agarda serverning ish holati turg‘un holatda deb garalsa,
u holda to‘liq imkoniyatli qurilmaning statsionar holati
quyidagi 4-rasmda keltirilgan ko‘rinishni aks ettiradi. Ushbu
ko‘rinishda Markov xususiy holi bo‘yicha tug‘ilish jarayoni
Al ni, halok bo‘lish jarayoni esa pi ni hosil giladi.

4-rasm. To‘liq imkoniyatli qurilmaning statsionar holati

Bunda [7], [8] ga asosan to‘liq imkoniyatli statsionar
tizim uchun quyidagi tenglamani o‘rinli deb Kkeltirish
mumkin.

Ai—aPiy — (A + w)P; + phi41Piyy = 0
0<i<svVv

APy — (4 + )P =0 (1)

V<i<ow

Bu yerda, PO — xizmat ko‘rsatish tizimidagi barcha
qurilmalarning bo‘sh bo‘lish ehtimolligi;

Pi — aniq i ta xizmat ko‘rsatish qurilmalarining band
bo‘lish ehtimolligi;

iladi va (5) ifoda quyidagi (6) ko‘rinishni hosf
I T March, 2024
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PV+m-barcha v xizmat ko‘rsatish qurilmalarining band
bo‘lishi va m ta kutayotgan so‘rovlarning bo‘lish
ehtimolligi.

Markovning tug‘ilish va halok bo‘lish jarayonlari
statsionar i holatda bo‘lish ehtimolligi quyidagi Pi tenglama
orqali aniglanadi [8].

Py = Py(AoAy g ... Aimg)/ (aiaphz. - i) (2)

Bunda, barcha holatlar ehtimolligi Y;;2, P; = 1 ga teng
bo‘ladi.

Shuningdek, tizimga tushayotgan so‘rovlarga xizmat
ko‘rsatish Erlangning turli formulalari yordamida qurilgan
yoki qurilayotgan tizimning kutish yoki oshkora yo‘qotish
usullarida xizmat ko‘rsatishiga qarab turli ko‘rinishlarda
bo‘ladi. Xususan, Erlangning ikkinchi formulasiga ko‘ra,
kutish joylari uchun cheklovlar bor ekanligini inobatga
olmaydi. M1/M2/V/m modeli kutish va oshkora yo‘qotish
usullarini birlashtirgan holda amalga oshirilgan. Bu modelda
so‘rovlarning kutish va yo‘qotilish ehtimolliklari mos
ravishda quyidagi ifodalar bilan aniglanadi.

A m
P> 0) = ol ®
(v—A) A
m“‘*[l‘(;) |

Bu vyerda Ev,v(A) Erlangning B formulasi.

Ko‘rilayotgan modelda so‘rovlarning yo‘qotilish ehtimolligi
=™

= A (A Q)

(E,,(A)J'A*[l_(?) ])

(4) ifodadan ko‘rinadiki, agar m=0, ya’ni kutish joylari
bo‘lmasa, formula oshkora yo‘qotish tizimiga aylanadi
(Erlangning B formulasi) va yo‘qotishlar ehtimolligi
Erlangning B formulasi bilan aniglanadi [10].

Agar m=co bo‘lsa, formula shartli yo‘qotish tizimiga
aylanadi (Erlangning C formulasi). Bu holatda yo‘qotishlar
nolga teng deb qaraladi va tizim hamma so‘rovlarga xizmat
ko‘rsatishga harakat qiladi. Ammo yuqorida
ta’kidlanganidek so‘rovlar sonining ko‘payishi ularning
yo‘qotilish ehtimolligi oshirib boradi.

Yuqoridagi keltirib o‘tilgan tenglama va ifodalar
yordamida biror-bir tizimning ish samaradorligi quyidagicha
aniqlanadi. Bunda, tizimning sifat ko‘rsatkichini ikki holat -
kutish va oshkora yo‘qotish tamoyillari uchun alohida
hisoblanadi.

Bir kanalli tizimlarda so‘rovlarga oshkora yo‘qotish
usulida xizmat ko‘rsatishda [9] ga asosan so‘rovlar
oqimining jadalligi A, qurilmaning so‘rovlardan ozod bo‘lish
oqimi jadalligi u ga teng bo‘ladi.

Ushbu usul yordamida tizimning so‘rovlarga xizmat
ko‘rsatish jarayoni ikki ko‘rsatkichga asoslanadi. Ya’ni,
tizimning bo‘sh bo‘lishi SO va band bo‘lishi S1
ehtimolliklari. Ushbu holatlar tizim orqali so‘rovga xizmat
ko‘rsatish yoki ko‘rsatmasligini anglatadi. Bunda tizim SO
holatda ekanligi so‘rovga xizmat ko‘rsatish mumkinligini,
S1 esa xizmat tizim band ekanligini anglatadi (5-rasm).

so‘ﬁ'sl

5-rasm. So‘rovlarga rad etish usulida xizmat
ko‘rsatishning strukturaviy sxemasi

Shu bilan birga, ushbu ko‘rinishdagi tizimning bo‘sh

yoki band bo‘lish ehtimoli (5) ifoda ko‘rinishida bo‘ladi.
A% po = p*py

{u*p1=7~*po ©

bu yerda, p0 so‘rovlarga xizmat ko‘rsatish ehtimolligini
anglatadi. Bunga mos ravishda pl so‘rovning yo‘qotilish
ehtimolligiga teng bo‘ladi. Ehtimollar nazayigas
normallashtirish shartiga ko‘ra pO0+pl=1 qonung

Research, Innovation, Results




Journal of Transport

ISSN: 2181-2438

Volume:1|Issue:2|2024

Po = ﬁ: P1 = ﬁ (6)

Yuqorida aytilgan so‘rovlar soni va bitta so‘rovga
xizmat ko‘rsatishning o‘rtacha vaqtlarini (6) mos o‘rinlariga
qo‘yish orqali tizimning xizmat ko‘rsatish samaradorligini

va yo‘qotilish ehtimolligini aniglashga imkon beradi.

3. Natija va muhokamalar

Endi, yuqorida keltirilgan ifodalarga mos tizimning sifat
ko‘rsatgichlarini aniglash bo‘yicha tadqiqotlarni amalga
oshiramiz.

Unga ko‘ra, identifikatsiyali tizimlarda so‘rovlarga bir
necha bosqichli xizmat ko‘rsatish amalga oshiriladi. Ya’ni
dastlab foydalanuvchi identifikatsiyadan o‘tadi, so‘ngra
navbatdagi bosqichlarda o‘zi uchun zarur bo‘lgan natijalarni
olishga harakat giladi. Bunda foydalanuvchi tomonidan har
bir jo‘natilgan so‘rovlar 1-rasmda keltirilgan ketma-
ketlikdan o‘tadi. Lekin, foydalanuvchining dastlabki so‘rovi
va identifikatsiya jarayonidan keyingi so‘rovlariga xizmat
ko‘rsatish tartibi esa turlicha bo‘ladi. Xuddi shuningdek,
ushbu so‘rovlarga xizmat ko‘rsatish uchun sarflangan vaqt
ham farqli bo‘ladi (6-rasm). Chunki, identifikatsiya jarayoni
foydalanuvchining hagqiqiyligini tekshirish bilan bo‘gliq
jarayonlarni o‘z ichiga oladi va bu xizmat ko‘rsatish
vagqtining ortishiga olib keladi. Qayta so‘rov hosil gilayotgan
foydalanuvchi so‘rovida esa foydalanuvchi
identifikatsiyadan o‘tganligi to‘g‘risida maxsus belgi
mavjud bo‘lib, bu identifikatsiyaning ma’lum aktivlik vaqti
doirasida qayta amalga oshirilmasligiga sabab bo‘ladi.

60000
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30000
20000
10000

0

Xizmat ko‘rsatish vaqti (ms)

—@— identifikatsiya so'rovi

—o— identifikatsiyadan keyingi so'rov

6-rasm. So‘rovlarning tirbandlik vaqtlarida ularga
xizmat ko‘rsatish vaqti

So‘rovlarning  tirbandligida tizimga kelayotgan
so‘rovlarga 1-rasmdagi tartibda xizmat ko‘rsatishda,
tasodifiy miqgdordagi yangi foydalanuvchilar va tasodifiy
miqdordagi qayta so‘rov hosil qilayotgan foydalanuvchilar
so‘rovlariga xizmat ko‘rsatiladi. Bunda, tirbandlik
vaqtlarida yangi foydalanuvchilar sonining ko‘payishi
navbatdagi so‘rovlarni xizmat ko‘rsatishga qabul qilishning
kechikishiga sabab bo‘ladi. O‘tkazilgan tadqiqot natijalarida
ushbu sabablar tufayli barcha turdagi foydalanuvchilardan
kelayotgan so‘rovlarning yo‘qotilishi va xizmat ko ‘rsatish
ko‘rsatkichlari quyidagicha bo‘ldi (7-rasm).
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7-rasm. Tirbandlik vaqtlarida so‘rovlarga xizmat
ko‘rsatish ko‘rsatkichi
Bundan kelib chiqadiki, so‘rovlarning tirbandlik
vaqtlarida so‘rovlarga bir xil usulda xizmat ko‘rsatish
samarasiz hisoblanib so‘rovlarning katta gismiga xizmat
ko‘rsatilmasligiga olib keladi. Aynigsa, server xizmat
ko‘rsatish qurilmasining uzoq vaqt bitta so‘rov bilan band
bo‘lishi, boshqa so‘rovlarni qabul qilishga ham imkon
bermaydi va tizim samarasiz egallanadi. Yugorida
keltirilgan 2-3-rasmlardagi natijalarga ko‘ra tizim o‘rta
hisobda deyarli 42% so‘rovga xizmat ko‘rsatmadi. Bunda
o‘rtacha 15 sekunddan ortiqroq vaqt rad etilgan so‘rov uchun
sarflandi va shuncha vaqt davomida xizmat ko‘rsatishga
boshga so‘rovlarni qabul qilmadi. Lekin identifikatsiya
so‘rovi va identifikatsiyadan keyingi so‘rovlarga xizmat
ko‘rsatish uchun sarflangan vaqtga e’tibor bersak,
identifikatsiya so‘rovlari uchun o‘rtacha ikki barobar ko‘p
vaqt sarf etilganligini ko ‘ramiz (1-jadval).

1-jadval
Sinovning umumiy ko‘rsatkichlari
Xizmat Rad Oc‘rtacha
ko‘rsatilga | etilgan | sarflanga
n n vaqt
(ms)
Yangi 58.00% 42.00 20847
foydalanuvchi %
so‘rovi
Identifikatsiyadan | 56.40% 43.60 10182
o‘tgan %
foydalanuvchi
S0 ‘rovi
Umumiy natija 57.20% 42.80 15514.5
%

Ushbu  ketma-keltlik bilan so‘rovlarga xizmat
ko‘rsatishda tizim samarasizligining yugori bo‘lishida yana
bir omil xizmat qiladi [2]. Ya’ni, tizim har bir gabul gilingan
so‘rovga xizmat ko‘rsatish uchun veb serverda alohida
xizmat ko‘rsatish kanalini (thread) tashkil etadi. Ushbu
yaratilgan kanallar soni esa standart wveb server
sozlamalariga ko‘ra Nginx veb serveri uchun 1024, Apache
veb serveri uchun 400 tani tashkil etadi. Bu esa tizimda bir
vaqtda veb serverlarga mos ravishda 1024 va 400 ta
foydalanuvchi bo‘lishi mumkinligi anglatadi. Ammo
(Abdullaev, E., Zakirov, V., & Shukurov, F. 2023) ishlari
shuni ko‘rsatadiki, har bir server bir vaqtda ma’lum
miqdordagi foydalanuvchilarga xizmat ko‘rsatish imkoniga
ega. Bu esa serverning texnik ko‘rsatkichlariga asosan
aniglanadi. Yuqoridagi olingan natijalar serveri Montage
Jintide® C5220R 2.20 GHz, RAM 32.0 GB, HDD 500 GB
texnik ko‘rsatkichlarga ega bo‘lib, uning bir sekunddagi
xizmat ko‘rsatish imkoniyati maksimum 177 tani tashkil
etadi. Bundan kelib chigadiki, foydalanuvchilar sonining
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server imkoniyat miqdoridan oshishi, serverning so‘rovlarga
xizmat ko‘rsatish imkoniyatini yo‘qotishiga olib keladi.

4. Xulosa

Xulosa qilib aytganda, so‘rovlarning tirbandlik
vagtlarida standart ketma-ketlik asosida so‘rovlarga xizmat
ko‘rsatish, server samaradorligini pasayishiga olib keladi.
Shu bilan birga, server xizmat ko‘rsatish jarayonida
samarasiz egallanadi va boshqa so‘rovlarni xizmat
ko‘rsatishga qabul qilishdagi muammolarni keltirib
chigaradi. Olingan natijalar ko‘rsatadiki, tirbandlik
vaqtlarida standart usulda xizmat ko‘rsatish so‘rovlarning
40% dan ortiq qismini yo‘qotilishiga olib keldi.
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Processes of strategic planning of enterprise activity in the market of
passenger transport services

G.E. Pulatoval®?
Tashkent state transport university, Tashkent, Uzbekistan

Abstract: This article highlights that the development of public transport currently increases the level of mobility
of the population in the city and directly affects macroeconomic indicators. In addition, during the
research, planning processes consisting of 9 main stages of strategic planning of the activities of public
transport enterprises were proposed. Also, a block diagram of strategic planning of the company's
activities is proposed and divided into 4 blocks: "Analysis block", "Choosing an alternative strategy

option", "Strategy improvement" and "Strategy effectiveness assessment".

Keywords: public transport, strategic planning, services market, financial stability.

Yo‘lovchi tashish xizmatlari bozorida korxona faoliyatini strategik
rejalashtirishni jarayonlari

Pulatova G.E.1®2
1Toshkent davlat transport universiteti, Tashkent,O*zbekiston

Annotatsiya: Ushbu maqgolada hozirgi kunda jamoat transportini rivojlantirish shahardagi aholi harakatchanlik
darajasini oshirishi va bevosita makroiqtisodiy ko‘rsatkichlarga ta’sir etishi yoritilgan. Qolaversa
tadgiqot davomida jamoat transporti korxonalari faoliyatini strategik rejalashtirishni asosiy 9 bosgichdan
iborat bo‘lgan rejalashtirish jarayonlari taklif etilgan. Shuningdek korxona faoliyatini strategik
rejalashtirishning blok-sxemasi taklif etilgan bo‘lib 4ta “Tahlil bloki”, “Mugqobil strategiya variantini
tanlash”, “Strategiyani oshirish” va “Strategiyani samaradorligi baholash” bloklariga ajratib berilgan.

Kalit so‘zlar: jamoat transporti, strategik rejalashtirish, xizmatlar bozori, moliyaviy bargarorlik.

1. Kirish

Bugungi kunda shahar jamoat transporti tizimining
samarali ishlashini ta‘minlashning qiyinligi shundan
iboratki, bir tomondan, uning yetkazib beruvchilar va
boshqaruv mexanizmi bilan o‘zaro aloqasi bozor
munosabatlari asosida amalga oshirilishi tufayli yuqori
operatsion xarajatlar bilan tavsiflanadi va boshga tomondan,
investitsiyalar va transport xarajatlariga nisbatan past
darajadagi tariflar aholini ijtimoiy himoya gilish masalalari
bilan bevosita bog‘liqg.

Ayni paytda O‘zbekistonda jamoat transportini
rivojlantirishga  qgaratilgan  gator islohotlar amalga
oshirilmoqda. Xususan, chiptalarni sotishning
avtomatlashtirilgan tizimi, qulay va ma’lumot beruvchi
to“xtash joylari, integratsiyalashgan tarif rejalarini joriy etish
kabi islohotlar aholining jamoat transportidan foydalanishda
duch keladigan ko‘plab muammolarining oldini olishga
xizmat gilmogda. Bundan tashgari, transport bozori
sub‘ektlari o‘rtasidagi raqobatning kuchayishi ulardan uzoq
muddatga mo‘ljallangan strategic rajalarni ishlan chiqishni
talab giladi.

Shahar ichida yo‘lovchi tashish jarayonida ragobatning
kuchayishi, korxona moliyaviy imkoniyatlarni
cheklanganligi kabi omillar salbiy ta’siri ostida xizmat
ko‘rsatayotgan korxonani tashqi mubhit ta’sirini sezilarli

a ps://orcid.org/0009-0006-6358-624X

June, 2024

Research, Innovation, Results

darajada ortishiga olib keladi. Tashqi muhit ta’siri, ichki
muhitdagi murakkab jarayon korxona rahbariyatidan
ko‘plab muammolarni hal etishni talab etadi. Ushbu
muammolarni majmuaviy hal qilishda albatta korxonani
strategik boshqaruv bosh bo‘g‘ini sifatida strategik
rejalashtirish asos bo‘lib hisoblanadi, chunki u garor qabul
gilish hamda xizmatlarni amalga oshirish  uchun
resurslarning tagsimlanishini asoslab beradigan kompleks
tizim bo‘lib hisoblanadi.

Yo‘lovchi tashish faoliyati bilan shug‘ullanuvchi
korxonalar faoliyati murakkab munosabatlardan iborat
yaxlit tizim hisoblanishi inobatga olsak, muammolarni xal
qilish garatilgan korxona faoliyatini strategik rejalashtirish
ma’lum bir yondashuvlarga asoslangan ketma ketlikda
amalga oshirishni talab etadi.

2. Metodologiya

Strategik rejalashtirish nazariyasida ko‘plab turli
yondashuvlar va tushunchalarni, shuningdek, strategik
rejalashtirishni  amalga oshirish  bosgichlari mavjud.
Strategik rejalashtirish nazariy jihatdan xilma-xillik va
farglarga garamay, strategik rejalashtirish bosgichlari bir-
biriga ma’no jihatidan juda yaqin bo‘lganligi sababli,
strategik rejalashtirish jarayonini bosgichlarni
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umumiylashtirish orgali korxona xususiyatlaridan kelib Missiya, Tashkilotning asosiy
chigib, strategik  rejalashtirish  jarayoni  strategik magqsadlar missiyasini aniglash;
rejalashtirish algoritmi sxemasi tuzish imkoniyatini yaratadi. 3 va Aniq va o‘lchanadigan

Galina Timokhina va Natalia lvashkovalar ilimiy bosaich gadriyatlarn magsadlarni belgilash;
ishlarida shaxsiy avtomobillardan foydalanish bo'yicha q i Asosiy qgadriyatlar va
Moskva shahridagi jamoat transportining shakllantiris tamoyillarni aniglash
raqobatbardoshligiga asosiy ta’sir etuvchi omillarini, shu h
jumladan mamalakatdagi iqtisdoiy jarayonlar ta'sirini Strategik mugobil
hisobga olgan holda yondashuvlarini shakllantirishgan [1]. variantlari ishlab chigish
Shaxsiy avtomobil egalarining yettita klasteri aniglashgan va va optimal strategiyani
jamoat transporti xizmatlari uchun magsadli segment . tanlash;
sifatida ikkita yirik klasterni tanlab olishgan. Stra}tegl Strategiyani amalga

Irina Yatskiv va Evelina Budilovichlar tadgiqotlartida 4.' yan oshirish bo‘yicha

Riga jamoat transporti tizimining turli darajasini bosqgich shakllr?ntlrls harakatlar rejasini ishlab
aniglashdagi rolini ko'rib chigadi, bu esa o'z navbatida chigish.
miqyos, aglomeratsiya effektlari iqtisodini yaratishga Strategiyani amalga
yordam beradi. Mualliflar uzog masofali sayohatlarni ko'rib oshirish  rejasini ishlab
chigadilar va Riga shahri va Latviya mintagalari va chigish.
Boltigbo'yi davlatlarining asosiy yo'nalishlari o'rtasidagi Magsadga erishish uchun
qulaylik va alogalarni baholaydilar. U butun shahar transport amalga oshiriladigan
tizimini, mintagaviy va xalgaro tarmogni, shuningdek, rejani bosgichlarini
harakatlanish zanjiridagi shaharlararo terminalni o'z ichiga . ketma -ketligini
oladi [2]. Aniq belgilash;

Irina Makarova va Anton Pashkevichlar “Ratsional 5- maqsad va Tezkor va taktik rejalarni
boshqaruv orgali jamoat transporti tizimining bargarorligini bosgich rejalarni shakllantirish:
ta'minlash” nomli maqolasida menejment tizimini joriy etish Ishli_ib Rejalarning bajarilishini
orqali shahar jamoat transporti tizimining barqarorligini chigish baholash uchun asosiy
yaxshilash imkoniyatlarini o'rganish ko'rsatilgan. Taklif samaradorlik
etilgan usul sinovi Naberejnye Chelni misolida o'tkazildi [3]. ko‘rsatkichlarini  (KPI)
Tizimning kontseptual modeli hamda uning dasturiy belgilash.
modullarining o'zaro ta'sir sxemasi Kko'rsatildi. Tizim Loyihalarni amalga
samaradorligini baholash uchun kompozit indikator taklif tadbiq etish;
qgilindi. Ma’lumotlarning axborot-mantigiy modeli hamda . Mas’uliyatlarni belgilash
shahar jamoat transporti yo‘nalishi bo‘yicha ilmiy 6- _Strategl va resurslarni tagsimlash;
asoslangan qarorlar qabul gilish jarayoni tasvirlangan. bosqich | Y& amalga Xodimlarning  loyihani
Marshrutlashning bunday yondashuvi shahar yo'llarida oshirish amalga oshirishga jalb
transport ogimlari to'g'risida haqgigiy ma'lumotni talab giladi etish
va shu bilan birga aholining harakatchanligi indeksini Monitoring va nazorat:
saqglab, atrof-muhitga salbiy ta'sirni minimallashtirishni Strategiyani amalga
hisobga olgan. oshirishning doimiy

Strategik rejalashtirish sohasidagi olimlarning ilmiy . monitoring gilish;
materiallarini o‘rganish va tahlil qilish natijasiga asoslanib, 7- _Monltor Natijalarni  belgilangan
strategik  rejalashtirishni asosiy bosgichlari quyidagi bosgich Ing va KPI bilan taggoslash;
bosqgichlardan iborat bo‘lishi magsadga muvofiq deb nazorat Agar  kerak  bo‘lsa,
hisoblaymiz (1- jadval). ) rejalarni tuzatishlar

1-jadval Kiritish.

Strategik rejalashtirishni asosiy bosgichlari Natijalarni go‘yilgan
Igtisodiy, _ siyosiy, maqsadlarga
|Jt|m0|y-_madan|y va 8- Baholas muvofigligini baholash;
texnologik bosgich h Strategiyani
tendensiyalarni tahlil Samarador"gini

1- Tashqi qilish; baholash.
bosgich | muhittahlili | 2. Raqgobatchilarni Tashgi va ichki muhitni
o‘rganish va raqobat . gayta tahlil gilish;
5 E‘Uh't'”'bam'aﬁ"h? o o S;rz;tegl Aniglangan muammolar
. ozor  konyukturasini - yaga va yangi imkoniyatlar
taxlil gilish. bosgich | ozgartirishl asosida zaruri .
L yat mavjud
1. Ichki resurslarni, ar kiritish bo‘lsa strategiyaga
vakolatlarn i_ ) o‘zgartirishlar kiritish..
va kuchli = va  zaif Keltirilgan bosgichlar va ularda amalga oshiriladigan
) tomonlar!n' bahOIa_Sh; ishlarni ketma-ketligi uzviy ta’minlagan holda, strategik
2- chki | 2. Korporativ madaniyat va rejalashtirishni  soddalashtirish ~ magsadida  barcha
bosgich | muhit tahlili tashkiliy tuzilmani tahlil bosqichlarni umumiy bloklarga joylashtirish orbrali,
qilish; ) strategik rejalashtirish jarayoni aks ettiruvchi blok-sxemani
3. Mavjud aktivlar ~ va shakllantirish magsadga muvofigdir. Chunki, rejgle
imkoniyatlarni tahlil jarayonlarning tasvirlashni osonlashtirish by
gilish. strategiya elementlarining bir-biri bilan 0°z
121 March, 2024
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tushunishni,  rejalashtirish  va  boshgarish  jarayoni
ishtirokchilari o‘rtasidagi alogani, munosabatlarni, ustuvor
yo‘nalishlarni ajratib ko‘rsatish uchun zarur bo‘lgan
harakatlar ketma-ketligini, ichki va tashgi omillarni,
resurslarni, xavflarni va imkoniyatlarni tahlil gilishni, bu
strategiyaning amalga oshirilishini kuzatish va kerak
bo‘lganda tuzatishlar kiritishni osonlashtiradi.

Strategik rejalashtirishni barcha bosqichlarini 4ta,
“Tahlil bloki”, “Muqobil strategiya variantini tanlash”,
“Strategiyani oshirish” va “Strategiyani samaradorligi
baholash” bloklarni biriktirish lozim (1-rasm). Umuman
olganda korxona faoliyatini strategik rejalashtirish
jarayonida eng umumiy shaklda uchta bosgichni ajratish
mumkin :

1) korxonani rivojlantirishning
muhitlarini tahlil qilish;

2) strategik rivojlanish magsadlari va ularni amalga
oshirish mexanizmini asoslash;

3) strategik rivojlantirish kontseptsiyasi, dasturlar,
rejalar va loyihalar ko‘rinishida ko‘zlangan maqgsadlarga
erishish uchun boshgaruv qarorlarini tayyorlash va gabul
qilish.

ichki va tashqi

3. Natijalar

Korxonani  rivojlantirish  strategiyasi  igtisodiy
rivojlantirishning uzoq muddatli vazifalarini amalga
oshirishga qaratilgan chora-tadbirlar tizimi sifatida garalsa,
korxona rivojlantirish yo‘nalishlarni belgilab olish zarur.
Chunki, korxonani igtisodiy o‘sishish bargarorligi, birinchi
navbatda  yo‘lovchilarga  ko‘rsatilayotgan  xizmatlar
darajasiga bog‘ligdir. Shu bilan birga, xizmat darajasini
oshishi atrof-muhitga salbiy ta’sir ko‘rsatmasligi ham zarur.
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_________ | Tabll bloki |
; Hududning demogralik holat o ;

Hcding AL, vauning tendensiyas, T i texnologﬂi Ragobitchilani
inflyatsiya, % yutugler, jumladan suny | |2
s cholining hayot tari, ; T o'rganish va
ivestiys e el T intellektnl famiyatva it

i | | ™ yatan va ste molch Ll aqobat muhitini

il xat-hoakatridagi i baholash.
i o‘zgarihlami tahli qlsh. s
Korxona faoliyatai tivojlantirish Korxona faoliyatai sivojantirishai Korporativ
ta'minlash uchun mablag lar ta minlash uchun zarur texologiyava | | madaniyatva
mavjudigini, xodimlaming malekasiva —f  infratuzilma holatini, mablaglar 1+ tashkdliy
kompetentik darajasni, zarurtesnologiya | | mavjudigind, xodimlarming malekasi | | tuzilmans tehlil
vainfratuzilma holatin tahll qlish. | | va kompetentik darajasni tahll ilsh. alish.

| Mugobi satesiva varinto tulash bloki~~~ |

Tashkilotning missiyasidan kelib Tahfllar asosida Qaysi straegiya tashklotning

chigqan holda halolik ochigl, qilgan magsadlri va shartlariga eng mos
mas'ulyatva professionallk mijodar | | magsadirga olib Kelshi bo'yicha qaror qabul gilish

va odimlar hurmat hurmt lgh boruvehi mugobil | | hamda tanlangen strategiyani amalga
temoyilrga asosidaelishilozim | | stateiya vaiantami | | oshirsh uchun aniq qadamlami ihlab
bolgen magsadlams belgiash. ishlb chigih. chigish.

Tanlengan strategiyani Magsadga eihishuchun | | Tenkorva taktk rflami shakllaniish
amalga oshirish bo'yicha | | amalga oshiriladigan rejani | | hamda refalaming bajarlishini baholash
harekalar rejasind ishlab | | bosqichlarin ketma -kedigind uchun asosly samaradorlik

chigish. belglash. ko'rsatkichlerin (KP1) belgilash.

korxona

] Strategiyani amalga oshirish bloki ]

Stategiyant anliyolga T Natjelarni belglangan KP! bilen
i 1 oshirishain dloimivmonitorin — tgyslsh bonds g ety

mas ulyatlami belgilash, ] ; i g tug'ilsa, rejalarga tegishi tuzatishlar

fesurslami tagsimlash. At L kiritsh.

| Statesiyani samaradongi baholsh bloki

Qo'yilgan magsadlardan kelib chigid,

belgilangan ko'rsatkichlarni taqgoslash natjasida -——

strategiyant samaradorligini baholash.

kirtih.

Strategiva ko'rsatkichlaridan og fshlar maviud
bo'lganda tashaj vaichkd muhitni qayta tablil
qlish, aniqlangan muammolar va yangi
imkoniyatlar asosida strategiyaga o' zgattinishler

1-rasm. Korxona faoliyatini strategik
rejalashtirishning blok-sxemasi (muallif ishlanmasi)
Jamoat transportini strategik rivojlantirishda o‘z oldiga
go‘ygan maqsad va missiyasidan kelib chigqan holda
korxona kadrlar, ishlab chigarish salohiyatini oshirishga,

infratuzilmasini

takomillashtirishga

hamda

ekologik muammolarni hal gilishga garatilgan strategik
vazifalarni belgilab olishi kerak. Ushbu strategik vazifalar
yo‘lovchilarga yuqori xizmat ko‘rsatish, xavfsizlik va
qulaylikni ta’minlash, shuningdek, transportni ekologik
jihatdan bargaror va resurslardan samaraliroq foydalanish
imkonini beradi.

gilishga garatilgan magsadlarni

4. Xulosa

Natijalarini migdoriy va sifat jihatidan baholash va
monitoring qilish korxona olida turgan muammolarni xal
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boshqarish va o‘rnatilgan rivojlanish parametrlariga
erishishni o‘z ichiga olishi kerak.

Strategik rejalashtirish asosiy bosgichlari va Korxona
faoliyatini strategik rejalashtirishning blok-sxemasi asosida
jamoat transportida yo‘lovchi tashishni tashkil etuvchi
korxona faoliyatini rivojlantirishning bozor konyukturasiga
moslashuvchan strategik rejasi tuzilmasi tarkibiy gismlari
shakllantirildi. Bu esa, o‘z navbatida o°‘zgaruvchan va kuchli
raqobatli bozor sharoitida, 0‘z vaqtida oqilona boshqaruv
qarorlarni gabul qilish orgali korxonaning moliyaviy
bargarorligini oshirishga yordam beradi.
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Improvement of public transport activities based on strategic planning model

Z.N. Raxmatov®?, G.E. Pulatoval®P
1Tashkent state transport university, Tashkent, Uzbekistan

Abstract: This article examines the existing shortcomings and problems in the field of passenger transportation of
Tashkent city. Currently, factors directly and indirectly affecting public transport services are analyzed.
Based on the research, the components of the strategic plan structure, flexible to the market conjuncture,
of the development of the enterprise, which organizes passenger transport in public transport, were
formed. A model of strategic planning of public transport is proposed, taking into account the current
management and laws, the concept of economic development of the region. Also, a strategic plan
structure has been developed that adapts to today's rapidly changing market environment.

Keywords: strategic planning model, transport enterprises, public transport, strategic planning, market conjuncture.

Jamoat transporti faoliyatini strategik rejalashtirish modeli asosida
takomillashtirish

Raxmatov Z.N.1 @2 Pulatova G.E.10Pb
Toshkent davlat transport universiteti, Toshkent, O¢zbekiston

Ushbu maqolada Toshkent shahrining yo‘lovchi tashish sohasidagi mavjud kamchilik va muammolar
o‘rganilgan. Hozirgi kunda jamoat transporti xizmatlariga bevosita va bilvosita ta’sir etuvchi omillar
tahlil etilgan. Tadqiqotlar asosida jamoat transportida yo‘lovchi tashishni tashkil etuvchi korxona
faoliyatini rivojlantirishning bozor konyukturasiga moslashuvchan strategik reja tuzilmasi tarkibiy
qismlari shakllantirilgan. Bugungi kundagi boshqaruv va qonuniyatlar, hududni iqtisodiy rivojlantirish
konsepsiyasini inobatga olgan holda jamoat transportini strategik rejalashtirish modeli taklif etilgan.
Shuningdek, bugungi kundagi tezkorlik bilan o‘zgarayotgan bozor konyukturasiga moslashuvchan
strategik rejani tuzilmasi ishlab chiqilgan.

strategik rejalashtirish modeli, transport korxonalari, jamoat transporti, strategik rejalashtirish, bozor
konyukturasi.

Annotatsiya:

Keywords:

1. Kirish

Hozirgi tezlik bilan o°zgarib borayotgan iqtisodiy
noaniqlik sharoitida, korxonalar o‘zlarining
ragobatbardoshligini saglab qolishlari muhim ahamiyat kasb
etmoqda. Bozor iqtisodiyotiga o‘tish korxonalar oldida
boshqgaruvning tubdan farg giluvchi shakllari, usullari va
texnologiyalarini ishlab chigishni tagazo qildi. Bugungi
kunda strategik rejalashtirishning roli sezilarli darajada
oshdi, uning magsadi strategik garorlarni ishlab chigish va
uzoq muddatli istigbolda korxonani rivojlantirishga
garatilgan aniq rejani shakllantirishdir.

Bugungi kunda mamalakatimizda fagat bir nechtagina
kompaniyalar samarali strategik rejalashtirish tizimiga
egadir. Shunga garamay, aksariyat menejerlar biznesni
samarali  boshgarish  uchun strategik rejalashtirish
muhimligini tushunib yetishgan. Bugungi kunda strategik
rejalashtirish  boshqgaruv funktsiyalarining eng muhim
tarkibiy gismlaridan biri hisoblanadi. Strategik rejalashtirish
uzoq muddatli rejalashtirishni o‘rnini egallagan holda

a ¥ https://orcid.org/0000-0002-8819-1678
b {2 https://orcid.org/0009-0006-6358-624X
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korxona faoliyatida asosiy tizimga aylanmoqda. Strategik
rejalashtirish va uzoq muddatli rejalashtirish o‘rtasidagi eng
muhim farq kelajakdagi korxonani rivojlantirishning
mugobil variantlarini ishlab chigishdadir.

2. Metodologiya

Ma'lumki, strategik rejalashtirish muayyan taktikalarni
aniglash va ularni amalga oshirish uchun uzoq muddatli
rejadir. Shu bilan birga, rahbar magsadlarga erishish uchun
zarur resurslarni to’g’ri tagsimlashi va korxonaning qarorlar
gabul qilish jarayonini tartibsizlikdan olib chiquvchi
rejalashtirish jarayoniga ega bo'lishi kerak.

Strategik boshgaruv va gonuniyatlar, hududni igtisodiy
rivojlantirish  konsepsiyasi asosida jamoat transportini
strategik rejalashtirish modelini quyidagichashakllantirish
mumkin (1-rasm).
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Umuman olganda, jamoat transportini strategik rejasi
hududning uzoq muddatga mo‘ljallangan barqaror
rivojlanish strategiyami doirasida amalga oshiriladi. Chunki,
jamoat transportini rivojlanishi ko‘rsatilayotgan transport
xizmati sifatini oshirish orgali, aholini turmush darajasini
oshirishga garatilgan.

Har ganday korxona yoki tashkilot, shu jumladan jamoat
transportini  yo‘lovchi tashish bilan shug‘ullanuvchi
tashkilotlarning strategik rejalashtirish jarayoni asosiy
magsadni aniglash va shu magsadlarga erishish uchun
rejalashtirish ~ usullari,  uslublari  asosida  tegishli
strategiyalarni tanlashdan ibrat bo‘ladi. Shu bilan birga
strategik reja korxonani rivojlantirish konsepsiyasiga asos
bo‘lishi kerak. Lekin, strategik reja o‘zgartirishlar kirib
bo‘lmaydigan darajada bo‘lmasligi kerak. Strategik reja
bozor konyukturasiga moslashuvchan bo‘lishi kerak, zarur
hollarda strategik rejaga bozordagi o‘zgarishlardan kelib
chiqib tuzatishlar kiritish imkoniyati mavjud bo‘lishi lozim.

[Korxona missiyasi |—{ Umuiy strategiya j—Korxona magsadi|

= T > \ ; - I > >
A I
Narx strategiyasi | —| Sifat strategiyasi | —| Marketing strategiyasi
Innovatsiya strategiyasi |—— Atrof-muhit strategiyasi }—l

- - - - -

Strategik vazifalar

Tashish xizmatlari sifatini
oshirish

Transport infratuzilmasini
takomillashtirish

Ekologik barqarorlik va
harakat xavfsizligini oshirish

Resurslarni boshqarishni
takomillashtirish

Rivojlantirish dastarlari va loyihalari
Yo'nalishlarni  optimallashtirish va yolovchilar uchun qulaylikni
taminlash magsidia harakat jadvallarni yaxshilash

Yo'lovchilar uchun qulay shart-sharoitlarni yaratish, shuningdek,
xodimlarni xizmat korsatish madaniyatiga o'rgatish.

Tashish jarayonida yo'lovchilar xavfsizligini yuqori darajada ta'minlash,
3| transport vositalarining texnik holati va yol-transport hodisalarining oldini
olish.

Transportning atrof -muhitga ta'sirini kamaytirish bo'yicha chora-
tadbirlarni amalga oshirish. ekologik toza yoqilg'idan foydalanish.

Yangi texnologiyalar va innovatsion yechimlarni joriy etish, shuningdek.
avtonom va elektr transport vositalarini rivojlantirish.

5 Samarali va tejamkor transportni ta'minlash uchun marshrutni samarali
jalashtirish va resurslardan foydalanishni optimallashtirish va boshgal

I S
== Dasturlar ishlab chiqish va amalga oshirish uchun
1-rasm. Jamoat transportini strategik rejalashtirish
modeli (muallif ishlanmasi).

Yo lovchi tashish, ushbu faoliyatini olib boruvchi
tashkilotning o‘ziga xos xususiyatini inobatga olib, bozor
konyukturasiga moslashuvchan strategik rejani tuzilmasini
quyidagi jadvalda keltiramiz.

1-jadval
Bozor konyukturasiga moslashuvchan strategik
rejani tuzilmasi

No Strategik reja Strategik reja
yo‘nalishi ko‘rsatkichlari
1 2 3
1 Korxona rivojlanish magsad
va vazifalari

Korxona gadriyatlari
Xodimlar samaradorligi
Xodimlarni rag‘batlantirish
Boshgaruv uslublarini
optimallashtirish
Iste’molchilarni qoniqishi
Hamkorlar bilan ishlash
Mijozlarga xizmat ko ‘rsatish
Daromadlarni rejalashtirish
va tahlil gilish

Korxonaning
missiyasi va uzoq
muddatli rejalari
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Xizmat ko‘rsatish
xajmi

Korxona imidji
takomillashtirish
Xizmat ko‘rsatishni

tashkiliy-texnik darajasi
Bozordagi imkoniyatlar
Xizmatlarning rentabelligi
Narx siyosati

Xizmatlar sifati
Marketing tadbirlari

Ragobatdagi ustunliklari
Ragobatning intensivligi

. Iste’molchilarga Xizmat
Ragobatbardoshlik ko‘rsatish darajasi  Xizmat
turlarining

ragobatbardoshligi
Bozor ulushi
Tovarlarni  ilgari  surish

Bozor
konyukturasiga
moslashish

strategiyasi

Joriy va kelajakdagi talab
Turli segmentlarni gamrab
olish imkoniyati

Potensial ragobatchilarni
aniglash

Resurslarni
rejalashtirish

Ishlab chigarish resurslari
bilan ta’minlash

Xom ashyo va materiallarni
iste’mol qilish me’yorlari va
normalari

Aylanma mablag‘lar

O‘z kapitali va qarz kapitali

Pesurslarun  rejalashtirish

talablari

Resurslarni  tejash  chora-

tadbirlari

Portfel rentabelligini

Biznes “portfelini” hisoblash . PP
s Korxonaning diversifikatsiya
shakllantirish ) . .
Qimmatli qog‘ozlar
emissiyasi

Innovatsion
faoliyat

Yangi texnologiyalarni joriy
etish

Xizmat ko‘rsatish jarayonini
avtomatlashtirish

Investitsiyalar va
ularni
shakllantirish

Atrof-muhitni muhofaza
qgilish

Ishlab chigarish va
boshgaruv jarayonlarina
zamonaviy  tamoyillaridan
foydalanish:

Nou-xau  asosida ishlab
chiqarishni tashkil etish
Investitsion jarayonning
davomiyligi

Investitsiya obyektining

progressivlik darajasi
Mabhsulot bozori sig‘imi
Narxlar o‘zgarishi

Marketing xarajatlarini
moliyalashtirish
Moliyalashtirish  manbalari
(0‘z, qarz)

Moliyaviy
ko‘rsatkichlari

Xizmat ko‘rsatish va boshga
operatsiyalardan olingan
daromadlar

Xarajatlarni rejalashtirj
Korxonaning
gobiliyati
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10 Nazorat va  natijalarni
baholash, ular bo‘yicha
qgarorlar gabul qgilish

Natijalarini Reiad -
miqdoriy va sifat ejadan og‘ishlarning
jinatidan baholash | Maabul chegaralarini

belgilash

vamonitoring Boshqaruv qarorlarini gabul

qilish uchun zarur bo‘lgan
tahliliy ma’lumotlar

3. Natijalar

Strategik reja yo‘nalishi mazmun va mohiyatiga batafsil
toxtalib o‘tsak:

1.  Korxonaning missiyasi va uzoq muddatli rejalari —
bu uning magqgsadlari, qadriyatlari va strategik yo‘nalishini
belgilaydigan asosiy elementlari hisoblanadi hamda
korxonaning missiyasi va istigboli rejalari “Biz nima uchun
mavjudmiz?”, “Kelajakda o‘zimiz qanday ko‘ramiz va
ganday magsadlarga erishamiz” va “Qanday ijtimoiy qiymat
yaratamiz” degan savollarga javob berishi zarur. Shu
sababli, tashkilotning missiyasi va uzoq muddatli rejalari
barcha manfaatdor tomonlar uchun aniq, tushunarli va
ilhomlantiruvchi va magsadlarga erishishga garatilgan
strategiya ishlab chiqish uchun asos bo‘lishi kerak.

2. Xizmat ko‘rsatish xajmi — bu tashkilotning
ma’lum davrda ko‘rsatiladigan xizmatlar miqdorini aks
ettiruvchi, innovatsiya va investitsion faoliyat natijasini
ifodalovchi miqdoriy ko‘rsatkichdir. Ushbu ko‘rsatkich
tashkilotning strategik rejasining bir qismi bo‘lib va uning
bozordagi muvaffagiyatining kaliti hisoblanadi.

3. Ragobatbardoshlik — bozorda ustunlikka erishish
uchun samarali va axloqiy biznes strategiyalarini qo‘llashni
anglatadi. Bu biznes amaliyotining joriy talablari va
standartlariga  javob  beradigan ilg‘or tajriba va
yondashuvlardan foydalanishni oz ichiga oladi.

Raqobatbardoshlini ta’minlovchi usullardan foydalanish
tashkilotga nafagat bozorda omon qolishga, balki mijozlarni
jalb qgilish va saglab golish, innovatsiyalarni rivojlantirish,
manfaatdor tomonlar bilan uzoq muddatli munosabatlarni
o‘rnatish orqali muvaffaqiyatga erishishga yordam beradi.

4.  Bozor konyukturasiga moslashish — strategik
rejalashtirishda asosiy rol o‘ynaydi. Bozor konyukturasi
orqgali kompaniyalar mijozlarini, ularning ehtiyojlari va
afzalliklarini yaxshiroq tushunishga va magsadli marketing
va strategik yondashuvlarni ishlab chigishga yordam beradi.

5. Resurslarni  rejalashtirish ~—  strategiyani
muvaffagiyatli amalga oshirish va tashkiliy magsadlarga
erishish uchun zarur bo‘lgan resurslarni aniqlash va tashkil
etish jarayonidir. Bu jarayon ehtiyojlarni tahlil qilish,
resurslarni tagsimlash, ulardan foydalanishni
optimallashtirish va ularning bajarilishini nazorat qilishni
0z ichiga oladi. Resurslarni rejalashtirish samaradorlikni
oshirish ~ va  mavjud  resurslardan  foydalanishni
optimallashtirish istagiga asoslanadi.

Resurslarni  samarali rejalashtirish tashkilotga oz
aktivlarini samarali boshqarish, xavf va xarajatlarni
minimallashtirish, samaradorlikni oshirish va strategik
magsadlariga erishish imkonini beradi.

6. Biznes “portfelini”  shakllantirish — bu
kompaniyaning biznes bo‘linmalari yoki mahsulotlarini
optimallashtirish va kompaniyaning umumiy

muvaffaqiyatiga hissa qo‘shish uchun tahlil qilish va
boshgarish jarayoni hisoblanib, kompaniyaga qaysi biznes
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bo‘linmalari yoki mahsulotlari eng ko‘p foyda keltirishini,
eng yuqori o‘sish potensialiga ega ekanligini va qaysilari
go‘shimcha sarmoya yoki strategiyani qayta ko‘rib chiqishni
talab gilishini aniglashga yordam beradi.

Biznes portfelini shakllantirish kompaniyaga oz
resurslarini  biznesning eng istigbolli va daromadli
sohalariga yo‘naltirish, portfelini optimallashtirish va
bozorda ragobatbardoshligini oshirish imkonini beradi.

7. Innovatsion faoliyat — (ba’zan innovatsiya deb
ham ataladi) — kompaniya, uning mijozlari va umuman
bozorga qiymat keltiradigan yangi g‘oyalar, mahsulotlar,
xizmatlar yoki jarayonlarni yaratish va amalga oshirish
jarayoni ekanligi, innovatsiyalar biznesning turli jihatlariga,
jumladan, mahsulotlar, texnologiya, ishlab chigarish
usullari, marketing va boshqalarga tegishli bo‘lishi mumkin.

Innovatsiyalar bugungi dinamik biznes muhitida
tashkilotning rivojlanishi va muvaffagiyatining asosiy
clementidir. Bu kompaniyalarga o‘zgaruvchan bozor
sharoitlariga moslashish, ragobatchilardan ajralib turish va
mijozlari uchun giymat yaratish imkonini beradi.

8. Investitsiyalar va ularni shakllantirish -
Investitsiyalar kompaniyaning strategik rejalashtirishida
asosly rol o‘ynaydi. Kompaniya o‘z magqgsadlariga
erishishda, strategiyalarini amalga oshirishda va bozordagi
mavgeini mustahkamlashda yordam beradi. Investitsiyalar
tashkilotning umumiy strategiyasi va magsadlariga mos
kelishi kerak. Bu esa resurslardan samarali foydalanishga va
gisga muddatda kerakli natijalarga erishishga yordam
beradi.

9.  Moliyaviy ko‘rsatkichlari —  Korxonaning
moliyaviy  natijalarini  prognoz  qilish  strategik
rejalashtirishning muhim elementidir. Bu kompaniyaga
mavjud vaziyatni baholash, potensial xavf va imkoniyatlarni
aniqlash va kerakli natijalarga erishish uchun strategiyalarni
ishlab chigish imkonini beradi. Asosiy moliyaviy
ko‘rsatkichlar daromad, foyda, pul oqimi, aktivlar
aylanmasi, moliyaviy holat kabi ko‘rsatkichlarni turli usullar
va vositalar yordamida prognoz qilish mumkin, masalan,
moliyaviy modellashtirish, tendensiyalarni tahlil qilish,
ekspert baholashlari va boshqgalar. Shuningdek, prognoz
qilinayotgan ko‘rsatkichlarga ta’sir ko‘rsatishi mumkin
bo‘lgan igtisodiy sharoitlar, gonunchilik, ragobat muhiti va
boshgalar kabi tashqi omillarni hisobga olish muhimdir.

10. Natijalarini migdoriy va sifat jihatidan baholash va
monitoring — quyidagi muammolarni hal gilishga garatilishi
kerak:

- strategik rejalarning amalga oshirilishi;

- strategik rejalar uchun asos sifatida gabul gilingan
ichki va tashgi muhitining joriy monitoringi;

- strategik muhim qgarorlarni nazorat qgilish;

- tashkilotning strategik rivojlanishining holatini
tekshirish;

- tashkilot faoliyati tamoyillari bo‘yicha strategik
qgarorlarni nazorat gilish.

4. Xulosa

Natijalarini miqdoriy va sifat jihatidan baholash va
monitoring gilish korxona olida turgan muammolarni xal
gilishga garatilgan magsadlarni shakllantirish, ularni
boshgarish va o‘rnatilgan rivojlanish parametrlariga
erishishni 0‘z ichiga olishi kerak.

Shuni ham ta'kidlash kerakki, strategik rejalashtirishning
samarali faoliyat yuritishining asosiy sharti unga yuqori
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darajali menejerlar tomonidan doimiy e'tibor va yangi
strategiyani ishlab chigishda xodimlarning keng tarkibini
jalb qgilishdir. Aniq va samarali strategiyaga ega bo'lmagan
har ganday korxonani hech ganday tarzda samarali biznes
yurutuvchi deb atash mumkin emas. Strategik rejalashtirish
nafagat bozorda mavjud bo'lish yoki omon qolishga, balki
bozorda raqobatbardosh mavgeini mustahkamlashga ham
yordam beradi. Korxona o'z oldiga qo'yadigan vazifalar
rahbariyatdan nafagat bilim kengligini, balki faoliyatning
igtisodiy, ijtimoiy, ma'naviy va ekologik ogibatlari uchun
mas'uliyat hissini ham talab qiladi, bu esa ish
samaradorligini oshiradi va keng imkoniyatlar ochadi.
Shunday qilib, o‘tkazilgan tadgiqotlar asosida jamoat
transportida yo‘lovchi tashishni tashkil etuvchi korxona
faoliyatini  rivojlantirishning  bozor  konyukturasiga
moslashuvchan strategik rejasi tuzilmasi tarkibiy gismlari
shakllantirildi. Bu esa, o‘z navbatida o°‘zgaruvchan va kuchli
raqobatli bozor sharoitida, to‘g‘ri va o‘z vaqtida oqilona
boshgaruv garorlarni gabul qilish orqgali korxonaning
moliyaviy bargarorligini oshirishga yordam beradi.
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Simulation of the process of migration of sand particles through vertical
protective barriers

S.T. Djabbarovi®2, Kh.D. Abdullaevi®P
1Tashkent state transport university, Tashkent, Uzbekistan

Abstract: This article reflects the results of research on the impact of sandslides on roads, and the results of
determining the factors affecting the movement of sand. Also, the results of the modeling of the vertical
barriers installed along the road in order to protect the highway from sand drift in the virtual aerodynamic

laboratory are presented.
Keywords:

sand drift, vertical barriers, solidworks, aerodynamic laboratory.

Qum zarrachalarini vertikal himoya to‘siqlari ustidan ko‘chib o‘tish
jarayonini modellashtirish

Djabbarov S.T.2 @2 Abdullayev X.D.}@P
Toshkent davlat transport universiteti, Toshkent, O‘zbekiston

Annotatsiya:

Ushbu maqolada qum ko‘chkilarini yo‘llarga ta’siri haqida olib borilgan tadgiqotlar tahili, qumlarni

ko‘chishiga ta’sir etuvchi omillarni aniqlash natijalari aks etgan. Shuningdek, avtomobil yo‘lini qum
ko‘chishidan himoya qilish maqgsadida yo‘l bo‘yiga o‘rnatilgan vertikal shakldagi to‘siglarni virtual
aerodinamik laboratoriyada modellashtirish natijalari keltirilgan.

Keywords:

1. Kirish

Transport xizmatlariga bo‘lgan ehtiyojning kundan
kunga o‘sib borishi zamonaviy talablarga mos keladigan
yangi avtomobil yo‘llarini barpo qilishni talab qilmoqda. Bu
esa, turli topografik va iqlim zonalaridan o‘tuvchi
transkontinental va transmintagaviy avtomagistrallarni,
mavjud avtomobil yo‘llari tarmogqlarini rivojlantirish va
takomillashtirish  kabi dolzarb muammolarni  keltirib
chigarmoqda.

Shunday muammolardan biri bu qumli hududlardagi
mavjud hamda yangi loyihalanayotgan yo‘llarni ko‘chki
qgumlardan saglash, unda harakatlanayotgan barcha turdagi
transport vositalarining xavfsiz va uzluksiz harakatini
ta’minlash  katta ahamiyat kasb etmoqda. Yo‘l
infratuzilmasini takomillashtirish va avtomobil yo‘llari
tarmog‘ini jadal rivojlantirish, mamlakatimizning qumli
cho‘l hududlaridan o‘tgan 4000 km ga yaqin xalqaro, davlat
hamda mahalliy  ahamiyatdagi  avtomagistrallarini
ko‘chuvchan qumlar ta’siridan himoya qilish, har bir yo‘l
uchun mabhalliy sharoitlarni inobatga olgan holda samarali
himoya vositalarni tanlash, innovatsion texnologiyalarga
asoslangan texnologik yechimlar ishlab chigish muhim
hisoblanadi [1].

Qumli hududlardagi yo‘llarni qum ko‘chkilaridan
himoya qilish bo‘yicha turli usul va vositalarni qo‘llash
bo‘yicha L.Bruno, J.Zakeri, L.Rafayele, F.Pellerey,
N.Koste, M.Ismoili, Ning Huang, Shuai Zhang, Zhibao

a ¥ https://orcid.org/0000-0002-3798-407X
b (2 https://orcid.org/0000-0003-0566-3260
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qum ko‘chkilari, vertikal to‘siqlar, solidworks, aerodinamik laboratoriya.

Dong, Qingjiye Han, Ke-cun Zhang, Ruiping Zu, Podgornov
A.S., Viyesov S.K., Babayev A.G., Petrov M.P., Baynatov
J.B., Uteshbayeva A.A., Zokirov R.S., M.Miraxmedov,
T.l.Fozilov va boshgalar tomonidan ilmiy-tadgiqot ishlari
olib borilgan [2-10].

Aerodinamik laboratoriyada harakatlanuvchi qumlarga
qarshi turli shakldagi to‘siglar ko‘plab olimlar tomonidan
modellashtirish yordamida sinab ko‘rilgan va kerakli
natijalarga erishilgan[11-17].

Uzoq vyillar davomida olib borilgan tadgiqotlarda
avtomobil yo‘llarini ko‘chuvchan qumlardan himoya
qilishning mexanik usullari, hukmron shamollar yo‘nalishi
va tezligini o‘zgarishi, yangi konstruksion yechimlar va
innovatsion materiallarni inobatga olgan holda aniq
muhandislik va amaliy yechimlari keltirilmagan. Har bir
alohida holat (avtomobil yo‘li bo‘lagi) uchun himoya
vositalarining uzoq muddat samarali ishlash imkoniyatini
beruvchi qurilish-texnologik parametrlarini  asoslashda
havo-qum massasi  harakatini  virtual  aerodinamik
laboratoriyada modellashtirish amaliyoti qo‘llanilmagan.
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2. Qo‘llanilgan materiallar va
uslublar

O‘zbekistonning qumli cho‘l hududlaridan o‘tgan
avtomobil yo‘llarida harakat xavfsizligi va yo‘l
infratuzilmasi barqarorligiga xavf tug‘diruvchi salbiy holat-
qum ko‘chishi bilan bevosita bog‘liq bo‘lgan jiddiy
muammoga duch kelmogda. Ushbu muammolarni hal gilish
magsadida tajriba uchastkasida o‘ziga xos iglim va tuproq
sharoitidan kelib chiggan holda, yo‘llarni harakatlanuvchi
qumlarning ta’siridan himoya qilish uchun vertikal
to‘siglarni o‘rnatgan holda hamda ularni virtual aerodinamik

a) N Wind speed

1 (0.6%)

NW

SW SE

laboratoriyada modellashtirish orgali foydalanishni ko‘rib
chigamiz.

Tajriba  uchastkasi avtomobil yo‘lining ma’lum
bo‘laklarida qumlarni  ko‘chishiga olib  keladigan
shamolning yo‘nlanishi va tezligini aniqlash magsadida
o‘lchov ishlari amalga oshirildi.

Real vagt rejimida olingan hamda hududdagi
gidrometerologik ~ o‘lchov  stansiyalaridan  olingan
ma’lumotlar qayta ishlanib, hududdagi shamolning
yo‘nalishi va tezligi tahlil qilindi. Ushbu ma’lumotlar qayta
ishlanib, shamolning tezligi yillar, oylar va yo‘nalishlar
kesimida tahlil gilindi. Bu tahlillar yordamida hududda
esayotgan hukmron shamollarning yo’nalishi 22.5 gradusga
0’zgarganligi aniqlandi (1-rasm).

b) N
— 11— W s - 20 .08
& = 10 - 15 (0.3%)
NW B el 3 -
< Moo s sy

w

SW SE

1-rasm. Shamolning “dinamik guli” sxemasi:
a) Yanvar oyi uchun; b) lyul oyi uchun.

3. Natijalar

Vertikal to‘siqlarni sinab ko‘rish uchun qum yoki chang
ko‘p bo‘lgan hududlarga xos bo‘lgan atmosfera sharoitlarini
simulyatsiya gilish uchun maxsus vositalardan foydalangan
holda bajarish mumkin.

Ushbu maxsus vositalar to‘siqqa yo‘naltirilgan
zarrachalar oqimini yaratadigan qum oqimi generatorini 0‘z
ichiga oladi. To‘siqni sinov uchun boshqgariladigan muhitni

a

il g
[ |

ta’minlaydigan tunnelga o‘rnatilib sinaladi. Sinov paytida
to‘siq shamol, bosim va kuch kabi turli xil yuklarga
tekshiriladi.

Yol bo‘ylab havo-qum aralashmasini o‘tkazish
jarayonini modellashtirish standart SOLIDWORKS Flow
Simulation  dasturi yordamida yo‘lning  quyidagi
parametrlari va himoya tuzilmalarining davriy o‘zgarishi
bilan amalga oshirildi (2-rasm).

2-rasm. Yo‘l kesimining hamda unda o‘rnatilgan qumdan himoya qiluvchi to‘signing hisobiy ko‘rinishi:
H - yo‘l ko‘tarmasining balandligi (H=1.5 m); B - yo‘lning eni (B=15.0 m); a - yo‘l poyi ostigan to‘siqgacha bo‘lgan masofa
(a=1.0 yoki 5.0 m) h - to‘siq balandligi (h=2,0 m).

Hisob-kitoblarning  anigligini  va  natijalarning
ishonchliligini oshirish uchun dastlabki ma’lumotlarning har
bir o‘zgarishi uchun takrorlash soni 100 yoki undan ko‘p
marta bo‘lgan. Shamolning yo‘nalishi va shuning uchun
havo-qum ogimi yo‘lning o‘qiga perpendikulyar deb taxmin
gilingan.

Foydalanilishi kerak bo‘lgan to‘siqning optimal
ko‘rinishini aniglash uchun turli xil havo oqimi tezligi va
qum zichligi bo‘yicha sinov o‘tkaziladi. Sinov natijalari
to‘siqning konstruksiyasi va materialini inobatga olgan
holda uning atmosferada harakatlanuvchi qumlardan himoya
qilish samaradorligini yaxshilash uchun ganchalik samarali
ekanligi baholanadi.

https://t.me/tdtuilmiynashrlar

Tadqgiqot o‘tkazish davomida vertikal shakldagi
to‘siqlarning 2 xil ko‘rinishini maxsus tayyorlangan virtual
aerodinamik laboratoriyada modeli hosil gilinib, hududlar
uchun turli xarakterli bo‘lgan qiymatlar kiritilib tekshirildi.
Ushbu sxemalardagi natijalardan shamol-qum ogimining
to‘siq oldida va undan keyin harakatlanish trayektoriyasini
tahlil gilish mumkin (3-rasm).
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a)
H=2,0m, v=4,2 m/s, a=1,0 m

e

b)
H=2,0m, v=4,2 m/s, a=5,0 m

H=2,0 m, v=15 m/s, a=5,0 m

r

- e

[ ——
o

3-rasm. Vertikal to‘siq (devor yoki temir beton konstruksiya) o‘rnatilganda shamol tezligining turli qiymatlarida
q Yy y g gining qiy
to‘siq atrofida shamol-qum oqimi o‘zgarishining qirqimda ko‘rinishi
a) a=1 metr bo‘lganda; b) a=5 metr bo‘lganda.

Shuningdek, shamol-qum ogimini nazorat nugqtalari
sifatida  berilgan nuqtalardagi tezliklarini o’zgarishini
quyidagicha ko’rishimiz mumkin (4-rasm).

——a-l,v=42mis  ——a=1,v=T2m/s al,v=102 mis  ——a-l,v=132mis  ——a=l,¥=15 mis

Pap—

0 ‘ 10 15 20 2 30 38 a0
Masofa, m

=5, v=4.2 mis a=5, v=7,2 ms a8, v=15 m/s

4-rasm. Vertikal to‘siq (devor yoki temir beton
konstruksiya) o‘rnatilganda shamol tezligining turli
qiymatlarida to‘siq atrofida shamol-qum ogimi tezligi
o‘zgarishi

a5, v=102 mis  ——a=5,v=132 m's
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Havo-qum ogimi tezligi zonasi tagsimotining olingan
egri chiziqlari (izoliniyalari) tahlili shuni ko‘rsatadiki:

- havo-qum ogimining yuqori tezlikli zonasini ogimli
zamin bo‘ylab tagsimlash himoya strukturasining
o‘lchamiga bog‘liq;

- himoya inshooti hajmining oshishi bilan yo‘l tubining
chetida havo-qum ogimining tezligi 3,4 m/s dan 8,5 m/s
gacha oshadi, bu esa qumni ushlab turmasdan o‘tkazishni
osonlashtiradi;

- yo‘l yuzasi bo‘ylab havo-qum ogimining tezligi
himoya inshootining o‘lchamlarini 3,8 m/s dan 5,4 m/s
gacha oshirish bilan ortadi, bu esa qumning o‘tkazilishiga
yordam beradi.

4. Xulosa

Yo‘llarni ko‘chuvchan qumdan himoya qilish uchun
vertikal to‘siqlarni modellashtirish tajriba uchastkasida yo‘l
harakati  xavfsizligini ta’minlashda muhim qadam
hisoblanadi. Ishlab chigilgan modellar keyingi tadgiqotlar va
amaliyotga tatbiq etish, tabiiy sharoiti o‘xshash hududlarda
infratuzilma muammolarini  hal etishda innovatsion
yondashuvlarni joriy etish uchun asos bo‘lib xizmat gilmadi.

Ko‘p vyillik izlanishlar natijasida cho‘llarda transport
vositalarini qum ko‘chishidan himoya qilishning turli uslub
va usullari ishlab chiqildi va taklif gilindi. Himoya
usullarining xilma-xilligiga, ushbu usullarning yetarli
darajada o‘rganilishiga va ularning natijalarini amaliyotga
keng tatbiq etilishiga qaramay, qumli cho‘llarda transport
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infratuzilmasi obyektlari va inshootlarini qum bosishidan
himoya qilishning samarali usuli ishlab chigilmagan.

Zamonaviy amaliy dasturiy mahsulotlar yordamida
amalga oshirilgan hisob-kitoblar natijalari va tagdim etilgan
xulosalarni umumlashtirish quyidagi xulosalar chigarishga
imkon beradi:

- yo‘llarni qum ko‘chishidan himoya qilishning
mexanik usuli o‘z imkoniyatlarini hali saqlab qolgan;

- himoya vositalarining geometrik o‘lchamlari uning
atrofida hosil bo‘ladigan va harakatlanadigan ikkilamchi
havo-qum oqimining tezligiga sezilarli ta’sir ko‘rsatadi;

- himoya vositasining qurilish-texnologok
parametrlarini kichrayishi oqibatida yo‘l yuzasida cho‘kib
goladigan qum miqdori ortib boradi;

Mahalliy xomashyodan foydalanishga asoslangan
samarali va resurslarni tejaydigan, transport infratuzilmasi
obyektlari va inshootlarining xavfsiz ishlashini ta’minlash
uchun mahalliy xususiyatlarni hisobga olgan holda
texnologiyalarni ishlab chigish dolzarb vazifa bo‘lib
qolaveradi. Ushbu magqola qumni siljitishning murakkab
muammosini hal gilishga va shunga 0‘xshash muammolarga
duch kelgan hududlarda yo‘lni muhofaza qilishning
moslashtirilgan yechimlarini ishlab chigishga intilayotgan
tadgiqotchilar, siyosatchilar va muhandislar uchun
qo‘llanma bo‘lib xizmat qiladi.
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Methodological approach to the strategy of operation, maintenance and

Abstract:

Keywords:

repair of locomotives

M.N. Masharipov?, Sh.A. Umrzogova?
Tashkent state transport university, Tashkent, Uzbekistan

The described approach, in our opinion, most correctly reflects the mechanism of the locomotive
operation process itself, and therefore the relationship between these concepts. It is advisable to consider
repair and maintenance as components of a broader concept, such as technical operation. Important for
the transition to maintenance and repair according to the condition are the issues of the correct
interpretation of the terms of the strategy on establishing the relationship between the strategies of
operation (use) maintenance and repair of rolling stock. As the analysis has shown, there is still no unity
of views on these issues. The proposed methodological approach to solving these issues does not pretend
to be complete and complete. However, it can be used by specialists for further active work in this
direction.

strategy, development of locomotive construction, information, pre-failure condition, plan.

MeToao10rn4ecKmii Moaxoa K CTPaTerum IKCILIyaTaiuu, TCXHUIECCKOI'0

OﬁCJ’Iy)KI/IBaHI/IH H PEMOHTA JIOKOMOTHBOB

Mamapunos M.H.!, Ymp3sokosa III.A.!

ITamkenTcKuit rocy1apCTBEHHBIH TPAHCTIOPTHBINA yHUBEPCHUTET, TalikeHT, Y36eKkucTan

AHHOTAIUS

KroueBnie cioBa:

1. BBeaenue

OT CBOEBPEMEHHOIO
3HAYUTEILHON

CTpaTe€ruu B

W3n0>xeHHBIH TOIXO0/1, HAa HAIl B3I, HanOoJIee MPaBIbHO OTPaXKaeT caM MEXaHM3M IIporecca
SKCIUTyaTalluu JOKOMOTHUBOB, a CJIEJ0BAaTEIbHO, U COOTHOLLICHUE MEXY STUMU NOHATUAMU. PeMOHT 1
TEeXHHYECKOe 00CITy)KUBaHHE LIeJIECO00Pa3HO pacCMaTPUBATh KaK COCTaBHBIE YAaCTH 0oJiee IUPOKOTO
MOHATHS, TAKOBOT'O KaK TeXHHUECKas 3KCILTyaTalus. BaxkHoe 3HaYeHue 11 Iepexosa Ha
00CITy>)KUBaHUE U PEMOHT 10 COCTOSIHUIO MMEIOT BOIIPOCHI IPaBUIbHOM TPaKTOBKU TEPMHUHOB
CTpaTerny 00 YCTaHOBICHUH B3aHMOCBSI3H MEXK/y CTPaTeTHsIMU SKCILTyaTaI[H (MCTIOIb30BaAHHE)
TEeXHUIECKOTO OOCTY>KHBAHHS M PEMOHTA MOABIDKHOTO cocTaBa. Kak 1moxasan mpoBeeHHbIH aHaAIN3,
W3 3THX BOIIPOCOB HET €Ile SANHCTBA B3TIIAI0B. I1peiioxkeH METOJONOTHIECKHH ITOX0] K PEIICHHUIO
3THX BOIPOCOB HE NMPETEHAYET Ha MOJHOTY U 3aBepIIeHHOCTh. OHAKO OH MOXKET OBITh UCTIOTb30BAH
CIEIMAINCTaMU JUTsl JalbHEeHIIe akTHBHOH pabOTHl B JAHHOM HaIlpaBJIeHHU.

CTpaTerys, pa3BUTHs IOKOMOTHBOCTPOEHHE, HH(POPMANKsl, IPEJOTKa3HOE COCTOSIHUE, TUIaH.

TEPMHH CTpaTerus B CaMOM OOIIeM ITOHHMAaHHU MOXET
OBITH OTIPEIIEIICH CIICAYIOIIUM 00pa3oM.

BI:I60pa COOTBeTCTBleIlIefI

CTCIICHU 3aBHUCUT

2. MetopnoJsiorus

CBOEBPEMEHHOCTh U HPaBHIBHOCTH BBIOOpa HEOOXOAMMOIt
TEXHUYECKOH MOJUTUKU Pa3BUTHUS JOKOMOTHBOCTPOCHHE Ha
MHOTHE TOJIBI.

Baxnoe 3HaueHHe B METOHOJIOTMYECKOM ILUIAHE MMEET
BOIIPOC O MCHONB3YEMbIX TEepMHUHAX MPH PEHICHUH 331a4 10
00CITy>KHUBaHHIO ¥ PEMOHTY JIOKOMOTHBOB. B BBITIOTHEHHBIX
UCCIEIOBAaHUAX M  CHELUAJBHONH  JUTEepaTrype 1o
IKCIUTyaTallUH CIOKHBIX TEXHHIECKHX 00BEKTOB MOCIIeTHES
BpeMs Bce dYalle cTal NpuMeHAThes. CTparerus IOJDKHA
OTpa)kaThb MPEXKE BCETO HACOTOTHUECKYIO HAIPABIEHHOCTh
JEUCTBUH ¥ IPUHATYIO IIPU STOM KOHIISIIINIO.

Hcxons w3 3TOro, NPHMEHHTENPHO K TOHSATHIO
TEXHUYHOTO OOCITY)XHBAaHHS M PEMOHTa JIOKOMOTHBOB,

June, 2024

Research, Innovation, Results

B LeJsIX HOACPKAHHS paboTocnocobHOCTH
CYIIECTBYIOIETO0 JIOKOMOTHBHOTO mapka Y30ekucraH
Temup Hymaapn” AO 1 IOKOMOTHBHOTO JIeTIo “Y30eKkucTan”
MPOMEKYTOYHBIH HOPMaTHB TEXHHUYECKOTO 00CITy>KHBaHHS,
TEKyIIero ¥  KalWTaJbHOTO PEMOHTA  TEIJIOBO30B,
3MIEKTPOBO30B W  TIOJBIDKHOTO  COCTaBa BO  BCEX
JIOKOMOTHBHBIX jemno (Tabis.-1) [1] u skcmimyaTalmOHHBIE
JAaHHBIC OTKa3bl paM TENeKEK W OCHOBHOW paMbl Ky30Ba
anexktpoBo3oB  3BJISOc  BJISO0  (puc. 1) [11]
AQHANN3UPOBAIIMCH BEPOSITHOCTHO.
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https://t. me/tdtuilmiynashrlar



Journal of Transport

ISSN: 2181-2438

Volume:1|Issue:2|2024

Ta6auna 1

IIpome:KyTOYHBII HOPMATHB TEXHHYECKOI0 00CTY:KMBAHHS, TEKYIIEr0 H KANUTAJbLHOI0 PEMOHTA TENJIOBO30B,
3JIEKTPOBO30B M MOJABUKHOIO COCTABA BO BCEX JIOKOMOTHBHBIX eno [1]

Twun moxkomo

WHTepBan TeXHHYECKOTo 00CTyKMBaHHs

https://t.me/tdtuilmiynashrlar
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THBA (Tun Texymmii peMOHT THIC.KM/ CYT.( MecsIIT) KanuransHbIit peMOHT
JIBHIKCHHSI ) TO-2 TO-3
TP-1 TP-1k TP-3 TP-4 KP-1 KP-2
1 2 3 4 5 6 7 8 9
JIOKOMOTHBBI, TAHYILHE IPY30BbIC U MMACCAKUPCKHUE 1MOe3/1a
3TO10M/2TD1
OM/  2TE116 48 17 30 150 Tere. 300 TbIC.KM - 600 TBIC.KM 1200
(Taccaxwupcku TBIC.KM KM TBIC.KM
i)
3TO10M/2T31
ON{(HaCCZDKPIpC 24 17 30 150 Toic. 300 TBIC.KM - 600 ThIC.KM 1200
KAl u TBIC.KM KM TBIC.KM
Ipy30BOii)
2TD10M/
2TEL16 24 17 30 IS0THIC | 300 rprcm | - 600 oicxm | 1200
(Taccaxupcku TBIC.KM KM TBIC.KM
i)
2TD10M
MEXIYTOPOIHI
i/ 48 30 50 150 Tore. 300 TBIC.KM - 600 TBIC.KM 1200
TBIC.KM Km TBIC.KM
IIOMOILHHK/
Apenya)
TOI170BC 50
(Taccaxupcku | 96 - - 800 ThIC.KM - 1600 Toic.KM | -
i) TBIC.KM
V3 TO16M
(2,34 . 48 10 c.xm 50 300 c.xm 600 c.km | 1200 c.xm -
CeKIIMOHHBIN TBIC.KM
Tpy30BOM
JIOKOMOTHBBI/ AJIEKTPOBO3HI JJIsl MAHEBPOBHIX paboT
25 6 mec. 7,5ron
TOM2 7 cyT. — - 2,5 - — 15ro
o 50 12mec. roA 15 roz roA
25 6 Mec. 7,5ron
YyMD3 7 cyT. — - 2,5 ro, - _— 15ro
Y 50 12mec. A 15 rog A
400 THIC. 600 Toic.kM | 2100 ThIC. KM
BJI60x 7 cyT. - 30 cyT. - 24 mec. o 6 rox 12 ron
DJIeKTPOBO3bI, TAHYIINE IPY30BbIC U MACCAKHUPCKUE MOe3/1a
400 THIC. 600 teic.kM | 2100 ThIC. KM
2BJ160x 72 15 30 cyr. 60 cyr. 24 mec.
KM 6 roja 12 rox
720 ThIC. 800 Ttbic.kM | 2400 ThIC. KM
3BJI60 72 20 40 cyr. 80 cyr. 24 .

“ T T mee KM 6 rox 12 rox
BJI60x 400 THIC. 600 Toic.kM | 2100 ThIC. KM
(TMaccaxxupcku | 48 10 20 cyr. 40 cyr. 24 mec.

i) KM 6 rog, 12 ropg,
800 teic.kM | 2400 ThIC. KM
BJI8OC 72 15 0cyr. | 30cyr. | 24mec. | 0™
KM 6 rog 12 rop
V36ekucran 25 t1c. k| 100 Thic. K1 400 600 3000
(ITaccaxupcku | 96 1 - 2000 TBIC.KM
i U rpy30Boi) 3 Mmec. rog | TBHIC.KM TBIC.KM TBIC.KM
V36ekucran-U 25 to1c. k| 100 Thic. K1 400 800 3000
(IMaccaxupcku | 96 - 2000 ThIC.KM
i) 3 Mmec. 1rom | THIC.KM TBIC.KM TBIC.KM
V¥3-0On
k] 100 ThbIC. K]

(ITaccaxupcku | 96 M ~Tron :1?12 o fg?: o - 2000 ThIC.KM ”?IZ?JOKM
1 ¥ TPy30BOi) 3 Mec. roA ) ) )
V3-OuP 25 Tic. k| 100 Thic. K| 400 600 3000
(ITaccaxupcku | 96 1 TRIC.KM TBIC.M - 2000 TBIC.KM TBIC.M
i ¥ Tpy30BOIi) 3 Mec. roa ) ) :
39C5K ] 240 ] 50 TbIC. KM| 250 500 ) 1000 Thic.KM
(rpy30B0#i) 6 Mec. | THIC.KM TBIC.KM
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M OTKasbl B rnaBHol pame
KysoBa

W OTxasbl B Pamax
Tenexkun

OTkasbl 3NeKTpOBO30B
no

anekTpoobopyOBaHUID
B OTKasbl OoT

3nexkTpoasuraTensa

= OTkasbl
BCNOMOraTenbHoOro
obopygosaHuA

Puc. 1. Pacnpenenenne 0Tka3oB 31eKTpoBo3oB BJIS0 u
3BJI80c no AaHHBLIM JIOKOMOTHBHOTIO /110
“Y30exkucran” u “Y3oekucraH temup iyuiapun” AO
NnpeuMyLIecTBeHHO B nepuon 2017-2022 rr.

Ilo pesynapraTamMm wuccienoBaHWS OBUIM  CHCNIAHBI
CJICAYIOIIUE OOIINE BHIBOIBL:

1. Bcero mo MexaHMYECKOM 4YacTH 3JIEKTPOBO30B
3BJI80c n BJI80 B mepmoxm c 2.02.2017 mo 11.10.2022
3apukcuposano 153 nemcmpasaoctu (100%) BO3HHKAIOT
BCJIC/ICTBUE yCTATOCTHBIX TPEIIHH:

a) B OCHOBHOM Kapkace Ky3oBa - 20,747% (B ToM uucie
B IOIepeunHax Ky3oBa - 9,43%; B MPOIOJBHBIX CTEPHKHAX
Ky30Ba - 7,547%; Ha LEHTpaJIbHOW Oake paMbl Ky30Ba —
3,77%);

0) B pamax BaroHa - 54,71% (TpeuuHBI B IOIIEpEUNHE
pamer BaroHa - 18,86%; B mpoonpHOM Ganke pamMbl BaroHa
- 24,53%; KOHTYp paMbl KOJACKH TpeuuHsl - 11,32%);

B) B Kosrecax Tauek (11,32%).

3. Pe3yabTaThl

Kak ocHOBHOI mpH3HAK, XapaKTEPU3YIOLIUI CTPATErHIO
TEXHHYIECKOTO OOCITY>KMBAaHHMS M DPEMOHTa TEXHHYECKOTO
00BeKTa, enecooopasHo NPUMEHSTh XapakTep
nH}pOpPMAIMN 0 HAJEKHOCTH U TEXHHYECKOM COCTOSHHH,
YTO WCIONB3YeTCsl NPH HA3HAYEHHH IIEPUOAWYHOCTH U
00BEMOB PErJIaMeHTHBIX PaboT. DTy MHPOPMAIMIO MOYKHO
pa3aenuTh: M0 BPEMEHH MOJIyYeHHs U UCIONIb30BaHHs — Ha
anpUOPHYIO (TMOJYYEHHYIO K OMBITY) U allOCTEPUOPHYIO —
(monmy4eHHYI0 MpPU TPOBEICHUH OIBITA) MO HCTOYHUKAX
MOJTy4YeHUsI — Ha THQOPMALMIO O COBOKYITHOCTH 0OBEKTOB U
00 oTenmbHOM 00BeKTe. [IpH 3TOM IO OTIBITOM ITOHUMAETCst
cepuifHast dKcIuTyatamus oObvekra. OOBeIUMHEHHE BCEX
BHI0B MH(MOPMAIMU IamayT HaM CTPATETHH TEXHHIECKOTO
o0CIy)KUBaHHs ¥ peMOHTa (Tabir.-2).
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25 k| 100 ThIC. K]
2V3-DOnP 240 THIC 400 600 2000 ThIC.KM 3000
3 Mec. 1rox | THIC.KM TBIC.KM TBIC.KM
2V3-Vil 25 Thic. k| 100 Thic. k| 400 600 3000
(Maccaxupcku | 96 _— 2000 TBIC.KM
i) 3 Mec. 1rop | THIC.KM TBIC.KM TBIC.KM
DIIEKTPHYKU
3PYE. P2 48 5 40 80 24 4 600 Tbic. kM | 1800 ThIC. KM
, CYT. CYT. CYT. Mec. rofa Iton 8ton
Adpocuéo 6 TbiC. KM | 42 Thic.K]| 126 ThiC.K] 252 Thic. KM| 504 Tbic.KM| 126 Thic. kM| 2016 Thic. KM 4032 ThIC. KM
(IMaccaxupcku 4800 — 33600 - 100800 201600—| 403200—| 806400—| 1612800—| 3225600 —
i) 7200 50400 151200 30200 604800 1209600 241900 4838400
Tabauuna 2

Knaccndukanus nndopmanuu 11st Mory4eHust
COOTBETCTBYIOLIEH CTPATErHH TEXHHYECKOT0
00CTy;KHBAHHSI M PEMOHTA JIOKOMOTHBOB

Wndopmarms
Xapaxkrep
HHGOpMALHK AnpuopHas ArnocrepuopHas
IIo cocrosHuIO €
COBOKYITHOCTh . | KOHTpoOJIEM
3a HapaboTKOM
JIOKOMOTHBOB YPOBHS
HaJIOKHOCTH
ITo napabortke,
4TO
N Ilo cocTosHMIO ©
Ot1aenbHbIH YCTaHOBJIEH
KOHTpOJIEM
JIOKOMOTHUB TSt
rapaMeTpoB
OTJETBHOTO
JIOKOMOTHBA

Crparterust TeXHHIECKOTro 00CITy)KUBaHUs U PEMOHTA 32
COCTOSIHMEM (CTpaTerusi IO COCTOSHHIO) CYIIECTBEHHO
OTJINYAETCSI OT CTPaTerMu OOCITY)KMBAaHHS U PEMOHTA IO
HapaboTke (cTparerun o Hapabortke). OHU OTIIMYAIOTCS HE
TOJBKO B CaMOM XapaKTepe TEXHOJOTMYECKHX IPOIECCOB
TEXHHYECKOTO OOCTy)XMBaHWS ¥ PpEMOHTa, HO H B
pacrpeneneHn pPecypcoB, HEOOXOIMMBIX Ha pPa3BUTHE
MPOM3BOJCTBEHHO  TEXHHYECKOH  0a3bl, OTBevaroIeit
TpeOOBaHMsIM TOW WM JPYTOil CTpaTeruy.

Crparerust o COCTOSHHUIO HPEJIonaraer ooecredeHue
BBICOKOTO  YPOBHS  OJKCIUIyaTallMOHHO  PEMOHTHOM
TEXHOJIOTHIHOCTH JIOKOMOTHBA, CO3/IaHME B JOCTATOYHBIX
o0beMax O(QQGEKTHBHBIX CPENCTB IUATHOCTHPOBAHUE,
Hepa3pyMANi KOHTPOJb, Pa3BUTHE MPOHU3BOJICTBEHHO-
TEXHUYECKON u 9KCIIEPUMEHTAIBHOMN 0assl,
SKCIUTyaTalMOHHBIX ~ M PEMOHTHBIX  HPEANpHATHI
noxoMoTHBOB. CTpaTerusi Ho HapaboTKe IpeycMaTpuBaeT
pa3BUTHE  OKCIEPUMEHTAJIBbHOH  0assl  NpeanpHsATHI
NPOMBIIUIEHHOCTH W o0ecrlevyeHne Ha JTOH OCHOBE
00OCHOBAaHHBIX PECYpCOB /I BBINOJHEHUS pPEMOHTA
KOKIOH cepuM  JIOKOMOTHBOB. JlpyruMm  clioBamw,
CTpaTerus 1o COCTOSIHUIO HalpaBJIeHa Ha
YCOBEPIIEHCTBOBAHNE SKCIITyaTaIlHOHHBIX CBOICTB
JIOKOMOTHBOB U Pa3BUTHE PEMOHTHOIT a3kl

OCHOBHBIM MPUHOUIIOM CTPATEruu O6C.]'Iy)KPlBaHHH n
pPEMOHTAa 1O COCTOAHHIO MOXHO CYHMTATbhb IIPUHIUII
COOJIOICHNsI CTPOTOM MJIaHOBOCTHU INPHU MpOBeAeHHH (GopM
TEXHUYECKOTO0 0OCHyxXuBaHMS M pemoHTa. OnHako
3alUIAaHUPOBAaHA  3JeCh  JIMIIb  YacTh  CTaHAAPTHBIX
peraMeHTHPOBaHHBIX OIepanuii Mo HapabOTKOH, paboTHI
MO0 TEXHHYECKOMY JAWAarHOCTHPOBAHUIO U  KOHTPOISL
COCTaBIIIONINX JIOKOMOTHBA M CaMa IEPHOANIHOCTh HX
BBITIOJIHCHH .

3anauu

HUCIIOJIb30BaHUA UHAUBUAYAJIBHBIX
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BO3MOXKHOCTEIl y3JI0B JIOKOMOTHBOB B OTHOLIGHHH HX
paboTocrocobHOCTH pu 9KCILTyaTalx
KOHCTPYKTOPCKUMHU OpraHM3alMsMK Ha 3Tarnax CO3IaHHs
JIOKOMOTHBOB ¥ Pa3pa0OTKH O IpaMMBl HX TEXHHYECKOTO
00CITy>)KUBaHHS ¥ PEMOHTa. B 3aBHCHMOCTH OT HMEIOIINXCS
BO3MOXKHOCTEIl OIpENeICHUsT PEIENbHOIO COCTOSHMS
paboTOCIIOCOOHOCTH  COCTABIIIOIIMX — JIOKOMOTHBA B
npolecce SKCIUIyaTallud HPHHATOTO  KPUTepHs Ul
YCTaHOBIEGHHMS CPOKOB HX 3aMEH Ha JIOKOMOTHBaX
pa3NMyYalT CTpaTerHy OKCIUTyaTauuu (MCIOJIb30BaHMUS)
pecypca (cpok CiyXObI), 10 OTKa3za M B IIPEIOTKa3HOE
COCTOSIHHE.

Crparerust oOCIy)XMBaHHS M PEMOHTA, €CTECTBEHHO
CBA3aHHBIE CO CTPATETHMAMH SKCIUTyaTallid JIOKOMOTHBOB
(Tab1n.-2), 11 KaKA0# U3 KOTOPBIX MOXKHO BEIOpATh BIIOJIHE
OlIpe/iCIICHHBIE, OTJIMYAIOLIHECS HauOonbIeit
3¢ }eKTHBHOCTBIO, CTpaTeruu TEXHUYECKOTO
00CITy’)KUBaHHS ¥ CTpaTeruy peMoHTa (0003HaYeHbI 3HAKOM
«+»). U3 Tabin.-2 ciemyer, 4TO JUIs CTPATErHH SKCILTyaTalluu
JIOKOMOTHBOB [JI0 HCYEpIIaHUs pecypca (CpPOK CITy>KOBI)
Hanbosee 3¢ (HEKTHBHOM SIBISACTCS CTPATETUS TEXHUUECKOTO
obcirykuBaHus 10 HapaOoTke. [Ipy BRINOJIHEHHH pEMOHTA
JOKOMOTHBOB BO3MOXKHBI CTpPAaTeTMH IO HapaboTKe W
TEXHHYECKMM COCTOSIHHEM, HO 5TO 3aBUCHUT OT THIA
JOKOMOTHBA U YPOBHS €r0 KOHTPOJsS NPUTOZHOCTH TPH
pEMOHTe.

COOTBETCTBEHHO ISl IOKOMOTHBOB, 3KCILTyaTHPYEMbIX
[0 CTpaTeruy OO0 OTKa3za, Haubonee S(PQPEKTHBHBI IPH
0OCITy’)KUBaHHH CTpPATErusi MO COCTOSIHUIO C KOHTPOJIEM
YPOBHSI HaJ@KHOCTH, a NPU PEMOHTE TakK e, KaKk u Il
PECYPCHBIX  y3JOB, CTpaTerds 3a HapaOOTKOH u
TEXHHYECKMM COCTOSIHHEM OTCIOZa M CJIEAYeT, 4TO
OT/CNbHBIC Y3JIbl, YCTAHOBJICHHBIC Ha COBPEMCHHBIX
JIOKOMOTHBAX, MOXHO 3KCIUTyaTHPOBaTh, OOCITYKHBATh M
PEMOHTHpPOBaTh, KaK IPaBHJIO, TOJBKO II0 OJHOH U3
YKa3aHHBIX CTPaTEeTHi.

Jnst QyHKIMOHANBHBIX CHCTEM M JIOKOMOTHBA B LEJIOM
HanboJsiee BEPOSTHO NMPUMEHEHNE BCEX YKa3aHHBIX B TaOJI.-
3 cTpaTeruii WM TaKk Ha3BaHHOH “‘CMEIIaHHON CTpaTEeTHH.
Tadanua 3
CTpaTerun TeXHHYECKOro 00CIY)KHBAHUS H PEMOHTA
Crparerus 3kCIuTyaTaluu

Crparerus
(ucnonp30BaHueE)
TEXHHHYECKO |-

ro K
oTpaboTke

obcnyxuBa npeoTKas
pecypca

HUE U HOMY

cpoka
peMoHTa (ep COCTOSIHUS
CITY>KOBI)

TexHuueckoe 00CTyKHBAHUE
3a
HapaboTko | + - -
i

IIo
COCTOSTHUIO
c
KOHTpOJIEM
napamerpo
B

IIo
COCTOSTHUIO
c
KOHTpOJIEM | - - +
YpOBHS
HaJeKHOCT
u

Ho

OTKa3a

Pemont
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3a
HapaboTKO | + - +
i

Ilo
TEeXHUYIECKO
My + + +
COCTOSIHUE
M
IMepexox Ha 00CITy’KMBaHKE W PEMOHT JIOKOMOTHBOB IO
COCTOSIHMIO TpeOyeT pemieHus psja METOJOJOTHYECKOTO
wraHa. [Ipexne Bcero, MOKHBEI OBITH HaWIEHBl W
COOTBETCTBYIOIIMM 00pa3oM y3aKOHEHBl MpaBUIbHBIE
COOTHOIIEHUs] ~ MEXIy  TAaKUMH  MOHATHSIMH,  Kak
JKCIUTyaTalus, TeXHUYECKOe 00CITy)KUBaHUE U PEMOHT.

Ecin ke pa711 TpaHCHOPTHOTO CpPEACTBAa IPHHSATA
CTpaTerus HKCILTyaTalliH 0 MPEAOTKA3HOTO COCTOSIHUS, TO
HEOOXOMMMBIM W O0s3aTeNbHBIM  YCIIOBHEM  ee
OCYIIECTBJIEHHE HA IPAKTHKE €CTh INPUHATHE CTPaTerHu
o0CIy’)KNBaHHE JTAaHHOTO TUIIA IOKOMOTHBA 33 COCTOSIHHEM C
KOHTPOJIEM IIapaMeTpOB M CTPATeTHH pPEMOHTA IIO
TEeXHUYECKOMY cocTosHH0. Ecmm jxe Haobopor, TO
JIOKOMOTHBBI 00CITY>KHBAIOTCSI IO KOHTPOJIIO TIAPaMETPOB U
HamOosnee  3(PQeKTUBHON  cTpaTeruu  IKCIUTyaTalUH
(MCnoNIBb30BaHMS) TAKUX JIOKOMOTHBOB CTaHET CTPATerust K
HPEIOTKA3HOMY COCTOSTHHUIO.

[Mpumenenue nporpamMM 00CITyKMBaHHS M PEMOHTA IO
COCTOSIHUIO OCHOBAaHO Ha 00ECHEYEeHHH BBICOKOTO YPOBHS
HAJEeXKHOCTH W OKCIUTyaTalHOHHOW TEXHOJIOTWYHOCTH
TPaHCHOPTHBIX CPEJCTB, ITyOOKOM 3HAHUHU XapaKTEPUCTHK
HAJeXHOCTH  (YHKIHOHANBHBIX  CHCTEM H  HX
COCTABIIIONIMX B IIPOIECCE OKCIUTyaTallud, YeTKOi
OpraHu3alii WHPOPMAOHHOTO 00ECIICUeHHs, IIHPOKOM
HCIIOJb30BaHUN OOPTOBBIX M CTaIlMOHApHBIX CPEACTB H
METO/IOB KOHTPOJIS TEXHHYECKOro coctosiaust [2-10].

4. JakawyeHue

Crparerust — COBOKYITHOCTh NPHHSTHIX TPHUHIHUIIOB,
MpaBUJl M YINPaBISAIONUX BO3JEHCTBUH, ONpEAEISIONINX

KOMILUICKCHO ~ Pa3BHTHE  OKCIUTyaTAllMOHHBIX  CBOWCTB
KOHCTPYKIIMHA  JIOKOMOTHBOB, METOJIOB TEXHUYECKHUTO
oOcinyKuBaHUS HW  peMoHTa. JlaHHOe  ompesereHue

CTpaTerMy HaIpaBlsieT Ha HEOOXOAUMOCTb CHCTEMHOTO
MOAXOAa K  PpEleHHI0O  MpoOJIeMBl  MOBBIMICHHUS
3G PEKTUBHOCTH TEXHHYECKOTO OOCITY)KMBAaHUS U PEMOHTA,
HAIleNIMBAaeT HA COBMECTHBIE COTJIACOBAHHBIC ACHCTBHSA B
pamMKax eIMHOW TMporpaMMbl BCEX YUPEXACHUH U
OpefNpUATHA  CO3JAIONIMX,  OJKCIUTyaTHPYIOIUX U
PEMOHTHUPYIOIINUX JIOKOMOTHUBBI.
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Drawing up a road plan in difficult sections
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Abstract:

The railway is the busiest transport and properly designed and used will further improve efficiency. For

this reason, this article gives the most convenient transition model in the section of rail lifting from one
plane to another. That is, in order for the movement of the train in the ascent section to be smooth, the
trajectory in the turn section must be an arc of a circle. The plane in which the train stands should be an
attempt at this circle. It is optimal that the upper plane is also in the wobbling position along the circular

arc on the lifting part.
Keywords:

railway plan, rail track, steepness, radius of contact, angle of rotation, profile of carriage movement.

1. Introduction

Drawing up a railway plan depends on the terrain
conditions, consists of rectilinear parts and curved parts
connecting rectilinear parts [1], [2]. A simple version of a
curved part is a scheme where both straight parts belong on
the same horizontal plane. We consider it difficult when the
straight part is laid on horizontal planes at different levels.
This variant also splits into two

a) angle between straight parts is equal to zero,

b) angle between straight parts

In this article, we will draw a curve equation
describing the location of the railway and road plan path.

2. Content

The longitudinal profile of a railway line is the
projection of its axis onto a vertical surface, which is then
turned onto the plane [3], [4].

The ideal longitudinal profile is a straight line on a
horizontal plane. But the geological and topographic features
of the area through which the railway is traced cause the
direction of the road to change or move to another level of
the horizontal plane. These changes may occur
simultaneously or will be repeated several times. In this case,
the railway plan is considered complicated.

One simpler view of the difficult part of the road is to
raise the level of the railway to some height §, while the
direction of the road does not change. This is indicated in
Figure 1.

Here a and g are different horizontal planes, the distance
between them is §. The projection of the straight part b onto
the horizontal plane & is denoted by b’and it belongs to &

, the straight line b’ is a continuation of the straight line a.

For lifting & railway, there are strict conditions that
provide the technical possibility of moving the train along
this road [5-7]. The rise of road § is associated with the
overcoming by the railway of various kinds of high-altitude
obstacles in the vertical plane. Depending on the direction,
movement § may indicate go or descent.

Usually on the railway, the rise or descent is called the
steepness of the road [8], [9].

Sections of a profile of unambiguous slope are called a
longitudinal profile element. In this diagram, segment AB is
a longitudinal profile element.

Slope steepness AB is considered to be the main
characteristics of the longitudinal profile.

Slope steepness is measured by the ratio of lifting
(lowering) height & in meters as a horizontal projection of its
length I — in kilometers [10].

The length of the profile element is usually measured not
by the hypotenuse AB of the triangleABC, but by the leg AC,
that is, by the projection AB on the horizontal plane a.

We are interested in the optimal mathematical model of
the longitudinal profile. Therefore, parameters § and AC = 1
are considered to meet all technical and economic
requirements.

0

[E-.

Fig. 1. Raising the level of the railway to height é.

a ¥ https://orcid.org/0000-0001-6228-8749
b https://orcid.org/0009-0006-2781-9325
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We offer the most optimal version of the longitudinal
profile, which ensures the most continuous movement of the
composition without changing the speed of movement.

To do this, enter the Cartesian coordinate system, the
abscissa coinciding with line 4, select the origin O in the
middle of segment AC, then eats AO = OC. The direction of
the Oy axis perpendicular to the horizontal a plane. Then the
considered points have the following coordinates

A (— i, 0) ,C (i, 0). The intersection of AB with the axis has
2 2

coordinates D (0, g) Equation of the line b: y = 4.

Select the curve connecting points A and D (D and C) so
that it is defined by one arc of the circle. Moreover, at point
A, line a should be tangent to this circle. This means that its

center must lie on line x = —é. We will put a similar
requirement for arc DC. At points B, line b will be tangent to
the circle connecting points D and B. At point D, these two
circles must have a single tangent. Then we have at point D a
smooth transition from arc 4D to arc DC. Note that the center
of the circle expressing arc DC belongs to line x = é and is
located symmetrically to the center of the circle of arc 4D
relative to point D.

Define the center of a circle £ having an arc AD

satisfying the above conditions. Segment AD s the chord of

this circle. Therefore, the centre B - must lie on a straight

line T, which is perpendicular to the length AD and which
runs in its middle.
Let's calculate the equation of the line 4D as a line passing

through points 4 (— g, 0) and D (0, g)

AD: y:éx+é, R:é
| 2 | _
The middle of chord 4D has coordinates (—i,g). The

equation of line T, perpendicular to the line is defined as a
line passing through point (—i,g) and perpendicular to line
AD. From the condition of perpendicularity, the angular

coefficient of the line T; is determined from equality R =
1 l

Ry, &
Then equation 7; has the form

y:iix+§

Define the coordinates of the center E as the intersection
of the lines

-5
)
y= Tx + 5.
. 1 31%+62
Then E; has coordinates (_E' " )

The radius of circle R; — is equal to the distance between
point E; and axis Ox, therefore

R - 12 +62
45
The equation of the circle to the center at point E and

radius R is
12162 Y LY (12462
y-— +(x+—j =
45 2 46

From this one can obtain the equation of arc AD

y:\/{lzwzj_(ﬁlf
45 2 "

This equation makes it possible to determine the
coordinate of arc 4D with sufficient accuracy, given the
values of parameters [ and §.

In a similar way, you can define a circle equation in which
DB is an arc.

The equation of arc DB is

V=J[|2+52T‘(X+lj2
45 2 2

It is easy to prove that the arcs defined by equation (1) and
(2) intersect at point D (0, g) and at this point both curves

have a single tangent.

The arcs defined by equations (1) and (2) may be referred
to as the transition portions of the longitudinal profile of the
railway line. Then point D is an inflection point. Besides, arc
AD will be concave, and arc DB — will be convex part of
transition part. In this case, the transition part of the
longitudinal profile is considered half of the entire rise.

When the lift AB — is protracted, i.e. the length [ — is
sufficiently large and the steepness determined by the value §
is relatively large, the inflection point D — can be replaced by
segments D, D, — so that the straight line D, D, is tangent to
both parts of the transition part defined by equation (1) and
2).

] | ~N ==
SE—

Fig. 2. Connection type with sufficiently large gap between lifts
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In this case, §; and &, are determined by the choice of

interval (—%%) and the condition of parallelism to chord

AD.

3. Conclusion

When the ends of the rectilinear part of the railway track
plan belong to different horizontal planes, the distance
between which is §, the steepness of the road appears [11-
13]. To ensure a smooth transition from a horizontal straight
line to a straight line with a given steepness, the arcs of the
circles defined by equation (1) and (2) can be taken as the
transition part of the longitudinal profile of the railway line.
When the lifting part of the road is protracted, that is, [ is
large enough, the inflection point can be replaced with a
straight segment determined with the specifications.
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