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AHHOTaI[I/Iﬂ: MaKonaz[a naxTaHnu Maﬁna I/I(I)J'IOCJ'II/IKJ'IapZLaH TO3aJIar9YHU aMOPTHU3ATOPJIN
Kalitapruun TeOpaHumuiapu Oyiinua YTKa3wiraH Hazapuil TakMKOTJIap  HaTHKajlapu
KCJITUPUIITAaH. KaﬁTapr U4 Te6paHI/IH_I KaMpOBH TC3JIMTUHU YHHUHI MaccCacura, TCEXHOJIOI'HK
KApUIWJIMK Ky4ura, Kaitaprud TYJIKMHCUMOH 103acH NapameTpiapura OOFIHKINK rpaduKIapuHu
TaxJIMJIA Ba YHUHI TapaMETPJIApUHU TaBCUA KHﬁMaTJIapPI AHUKJIaHI'aH.

AHHOTanusA: B cratbe mnpeacTaBieHbl pPE3yJAbTAaThl TEOPETUYECKOTO OTPaHUYCHMS
BI/I6paI_II/II/I aMOpTUu3aTopa XJIONKOOYHUCTUTEIbHOM MAIIIUHBI. OnpeﬂeneH aHaJin3 l"pa(I)I/IKOB
3aBUCHUMOCTHU CKOPOCTH BI/I6pOOXBaTa npe06pa3013aTeJ151 OT €r0 MaccChl, TEXHOJOIMYECCKOI'O
COIIPpOTUBJICHHUA, ITapaMETPOB BOJIHUCTOM MMOBCPXHOCTHU Hpeo6pa3OBaTen${ U PCKOMCHIAYCMBbBIX
3HAYEHU €ro MapaMeTpoB.

Abstract: The article presents the results of the theoretical restrictions on the vibration of
the shock absorber of the cotton cleaner. Analysis of the graphs of dependence of the speed of
vibration coverage of the transducer on its mass, technological resistance, parameters of the
undulating surface of the transducer, and the recommended values of its parameters have been
determined.

Kaaut cy3nap: Tozamaruy, maxrta, maiga uQIoCiIuK, KO3WKIM OapabaH, KalTaprud,
aMOpTHU3aTOp, TEOpaHUIN, aMIUIUTY/a, KaMpoB, TE3JIMK, KapIIWINK, OMKHPIUK, AUCCUIAINSA,
4acToTa, OOFJIaHMIII.

KuroueBsble ciioBa: [Iputecoc, XJIOMOK, MeNKasi T'psi3b, BOPCOBBIM OapadaH, aedrekrop,
aMOpTH3aTOp, BUOpAIMs, aMIUIUTYAa, OXBaT, CKOPOCThb, COIPOTHUBIICHHE, OIHOKPATHOCTb,
JUCCHUIIaAIIUA, YaCTOTa, CLICIIIICHUC.

Key words: Cleaner, cotton, fine dirt, pile drum, deflector, shock absorber, vibration,
amplitude, coverage, speed, resistance, singleness, dissipation, frequency, coupling.

TaBcHusl STHITaH TO3aJ1aruy4 KaﬁTapmlm cxeMacu Ba MaTeMaTUuUK MOJ€EJ/IN

[Maxtanu maiina udrocnukiapian To3anam KypuiMacu (KeMHHTH YpUHIApAa KypuiMa)
TO3AJIATHYMHUHT YMYMHH KYpUHHIIHN (a) Ba XMCOO cxemacu 1-pacMa KeITHPHIITaH.

1-pacmparu cxema Oyiinda To3ayarmyjaa rnaxra Oynakjiapu KO3WKYaJaH OTHINO YUKHUO,
KalTapruura ypwiaad, THUTHIAIW, YHIAH Makga udiaocnukiap axpanud uumkamu [1]. Bynga
naxra Oyiakiapu TabCHp Ky4H TaCOAU(H KOHYHUSATAA OYIaau, SbHH:

Fy=F,5(F, ) (1)

p
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MEXAHUKA

Oynna, F,, — Ypraya kapumnuk Kyuu; & ( pr) — KapIIWINK KYYHHU TaCOTU(PHUIA TalIKuI

ATYBUHCH.
lth
2 1 3
/ my | | £
\ P F—— y .
XA [ KX [ KX
7 C% 0B

/S N

a) 0)
a — Kalftaprug cxemacy; 0 - XMco0 cxemacy;
1-xopmyc, 2-amopTusarop, 3-kailtapruu
1-pacm. To3anaruy KaiTapruyu cxeMmacu
Kypunma To3anaruu KailTaprudvHUHT T€OpaHUIIUTAPUHU Ha3apuil TaIKUK ATUITaHa YHU
O6up maccanu cuctema ned Kapanau [2, 3]. AMOpPTH3aTOpPHH OMKHUpJIMIH “C” Ba AMCCUIALNA
kodpurmentiaapu “¢” maptiu Oenrwnapu opkanu udomananau [4]. Kadtapruu tebpanwuin

KOHYHUSITHHU aHUKIa yuyH Jlarpamwkuusr [I-raptiubnm Tenrnamacunan doiinananmnay. [5,6]:

d(oT | or ol oD
e )] @
dt{ oq oq o9 dq

Ooynna T, II, @ — cucreMaHMHI KMHETUK, NOTEHIMAJ SHEPrusuiapu xamjaa PeneiiHUHT
IUccUNaTuB (PyHKUUACH; -yMyMJIaIlrad KoopauHara; F (q) -yMyMJIalIrad Kyd.

Jlarpamx TeHrnamacunaH (Z) HU KalTaprud TeOpaHMIIMIArd KYIIMITYBYMIAPUHU

aHUKJIaMU3
2 2 52
T plZ gl 3)
2 2 2
OyHma, M - KaWTaprUYHUHI KEeNTHUPWITaH MaccacH; Z — yMyMJIAIIraH KOOpJUHAaTa
(BEepTHKAJ CHUJDKHIII).
Moc pasumaa (2) udomara acocan (3) udomanu mHoGaTra onumd, YpHUTa Kyiuica
TO3aJIaTMY KAaUTapru4yHu BEPTHKAI CHDKHIIMHA HQomanoBun nuddepeHnnan TeHIJIaMaHH

XocuJ1 Kuiiamu3s [7, 8] apHU

mZ+bz+cz=F,+5(F,).... 4)
Oumnunras (4) udoganu craHmapt KypuHuira keirupamus [9]:
Z+2n2+k’z=F +F,sinat ..., (5)
F
OyHna k? =£; 2n =£; —2£=F; F,=F,sinot 6ynanu.
m m m

Onunran (5) udoma OVitmya nuddepeHmran TeHrIaMaH! aHAIMTHK CYMMHUHU MaBXYy/l
yeyn [9, 10] nan ¢oiinananu® aHUKIaiMuU3, y X012
Z=A+Bsinat+Dsinat ... . (6)
Onunrad (6) ndoaa 1aH UKKKM MapTa BaKT Oyiu4a XOCHIa OJaMu3;
Z = w(Bsin ot — Dsin at);

Z =-o*(Bsinat+Dcosat) ... (7)
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Macanaau €4YMMHHU OJHMIIAA, acocaH OapKapop To3adaml peXacHHH Oaxomall
MYXUMJIMTUHU 3bTHOOpra oiu0, KaWTtaprud TeOpaHMIUIAPUHU XaM MaKOypHil pexuM ydyH
anukiaimus [11, 12]:
=
Z= Fl+ 2 2 : 2 2
(k - )+4n w

Kypuima KaiiTApru4MHIHT BEPTUKAJ TeOPaHUILJIAPHMHYA CHCTEMAa NapaMeTpJiapura

OOFIMKJIUTH OYHHYA TAXJIHIN

Omuaran (8) umdoma OYyitmua Ba xapakaT KOHYHH TaxXJWIATa acocaH TMapaMeTrpiap

Kyliujarudya xucoOuit KuitmaTiiapra TeHr 6ynau: SbHu,

©=485-c%; m=(0,7+15)kg; F,=(25+4,5)H; F,=(0,3+0,4)H:;
c =(2,5+3,0)'103H/M; b :(3,0+4,0)HC/M;
CoHIIM euMM acocuia KypuiMa To3alaruy KalTapruuyHUHT TeOPaHUIIMIATH CHIDKHILH,
TE3JIUTY Ba TE3NAHHII KOHYHUATIAPHHH CHCTEMA MapaMeTpPIapura OOFTMKINTH TaXJIU dTUIIH.
Kymnazan, rpagukaa Tozanarud KaiiTapruduHy TeOpaHUIIMAATH CUIKUIL, TE3IMK B TE3IaHUII

KaMpOBJIAPUHH Y3TapUILIAPHHNA TEXHOJOTMK KAPIIMIUKKA OOFIMKIMK TpaQuKiIapy KypUIIH
(2-pacwm).

[(kz—loz)sina)t+2na)coswt}.... (8)

AZ, 10m/c® AZ,m/c AZ, 10" m

P —i SP T 5.0 — 6

4P — 4P T 4.0 —

2P —i AR T 2.0 —

T T T 1T T T 1T T 1 (Rerm

0.5 1.0 LS 20 25 30 35 40 45 50
L4-AZ=f(FR+F,); 25-AZ=f(F+F,); 36-AZ=f(F+F,);
1, -35-m=0,9«e; 4,56-m=12«e
2-pacM. Kypuiama To3ajnarny KaiTapruuMHu TeOpaHMIINAATY CHIKMIL, Te3JIHK,
Te3JJAaHUII KAMPOBJIAPUHY Y3rapuILIAPHHHA TEXHOJOTHK KAPIIWJINKKA OOFIUKIUK
rpagpuxiaapu
Kypwiran OofiuKIMK rpadukiapy TaxJawl KWIMHTAHJA, TEXHOJOIMK KAapIIWINK
kuiimatinapu 1,0 man 5,5 H rasa opru® Oopuimmm Ba KaWTaprUUMHUHT CHJDKUII KaMpOBHU

M=0,9xe ra Tenr OYymranuma, AZ HUHT KHAMATIapH 0,32-10° nmam 1,88-10°m raua
YM3MUKTH OYyIMaraH KOHYHHAT Oyiimda Ba Moc paBumma AZ kuitmatiapu 0,76 man 2,8 m/c
rada optud Oopamu. IllyHuHrimek, kaWtaprud TeOpaHWIIMIArd Te3NaHum AZ KaMpoBHU
kuiimaTinapu 0,42 1072 nam 1,83-10°m/ ¢? raya HOUMBHKITH KOHYHUSAT O¥itnua opTud Oopuim

Ky3aTtuingu. byHna (F1+ FZ)H KUMMaTH, S’bHU TO3aJlaruy WII YHYMHM KaHYaJIMK KatTa Oyiica
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AZ, AZ éa AZ mymuamuk optu6 Gopamm. Jexun AZ, AZ éa AZ HE XajaH TAIIKApH KaTTa
OYIUIIY YUTUTIAp Ba TOJAHU IIUKACTIAHUIIMHU OPTUIIUTA cabad Oynaau, ITyHUHT Y4yH YHUHT
tacust Knitvarinapn: (F +F,)<(3,0+4,0) opaukaa oJuiI TaBCHS STHIAIH.

3-pacmza To3amarud KaHTapruuHu TeOpaHUIUIAPUAATH CHIDKHIIL, TE3JUK Ba TE3JIAHHII

KAMPOBJIAPU Y3TapUIUIAPUHN KAWWIIKOK TasHYHU OWKUPIUK KOIPPUIMCHTHTA OOFTUKIHK
rpaduKIapu KeITUPUIITaH.

AZ 10m/¢* AZ,m/c AZ, 107 m
5P — 5P 50 —f
+ 4.5 —
4P — 4P 1 4.0 —
| - 35 —
3P — 3P T 3.0 —
— - 2.5 —|
2P —] 2P T 2.0 — e
_ + 1.5 —| T~
1P — 1P 1.0 — s
— 4 0.5 —| S

o.ls 1.0 I.IS 2.0 z.ls s.ln J.IS 4.lu 4.[5 s.lo Sl

1-AZ=f(c); 2-AZ="f(c); 3-AZ="f(c);
3-pacm. To3anarny KaiTaprudMHu TeOPAHUIIAPUIATH CHJIKUIIL, Te3JIHK Ba
Te3JIaHUII KAMPOBJIAPH Y3rapUuILIAPUHU KAWMIIKOK TASSTHYHU OMKUPIIUK

K03 (ppuuueHTUra G0FITHKINK rpauKIapu.
I'paduk Ttaxymnura acocaH KaWTaprud KaWMIIKOK (amMapTU3aTopu) TasHUMHUHT

ouknpmuk koddoummentn 0,22-10° nan 4,2-10°H /m raua oprrammma AZ KuiiMaTiapH

2,03-10° mam 2,3-10°m raua xamaiica TE3TMKHMHT KaMpoBH KuitmMaTinapu 2,8 maH 0,35 m/c
raya HOYM3HMKJIM KOHYHHSTIA Kamaiin® Oopamu. ByHna kadTapruy TeOpaHUIIMHU TE3JIAaHUIIU
KampoBu Kuiimartiaapu 1,22-10 gam  0,49-10m/ ¢’ Taua YM3MKIH OyiamaraH KOHYHHATIA
kamasiau. Kaiitaprud TeOpaHuin KaMpoBH KUHMATIapu OpTUO KETMACIUTHHA TabMHUHIIAII YIYH
amMopTu3aTop OWKUPIUK Kod(h(UIMEHTHHH TaBcusa Kuiimatmapu C 2(3,0+3, 5)-103H I m
OpaJIFHU/IA OJIHII TAaBCHUS STUIIAIIH.

4-pacMaa TaBCHS JITWITAaH MaxTaHW Maijga WQIOCIUKIApAAH TO3aJarkd KaWTapriudu
KalWIIKOK TasH4YM (aMapTU3aTOpH) OMKUPIMK KOI(PPHUIMEHTHHH KaWTaprud TeOpaHHUIIUIaH
CHJDKHIII, TE3JTHK, TE3TAHUII KAMPOBJIAPUHH Y3rapuIUTa OOFIUKIHUK rpaduKiIapy KEeITHPUITaH.

I'paduk Taxmuura xKypa, amopTusarop auccunanus kodddunuentn m=1,2 kr 6ynaranma

AZ wuHr xuiimatiaapu 1, 62-10° nmam 0,33-10°m raua xamasgu AZ um KuiiMatinapu 2,51 nan
1,13 M/c raua HOUM3UKIM GoFnanuma Ba AZ Kuiimatinapu sca 3,61-10 man 1,41-100m/ ¢’ raua
KaMasi. Moc paBurina Kaidtaprud Maccacu 0,9 kg Oynranna AZ HUHT KHAMaTiapu 0,54-10°°
nar 0,61-10°x raua, AZ kuiiMatiapu 2,88 man 1,48 M/c rada Ba AZ KHMaTIapu XaM MOC

pasumiga 3,78-10 man 2,06-10m/ ¢® Taya YM3MKCU3 GOFIaHMINIA KaMaiio OOopHIITM aHUKJIAHH.

Bynunr acocuii cababu myHaaku aMOpTU3aTOp JUCCUMIAIMS XYCYCUSITH OPTTaHKa SHEPTUSHU
IOTWJIMIIN HYKOIa 1, TeOpaHUI aMIIUTyalapy KaMasiu.
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AZ\m/¢* AZ, m/e AZ,10%m

5P — 5P T 5.0 —
== 4.5 —

4P — 4P T 4.0 —
— =t== 3.5 —

3P — ) i 3.0 —
— - 2.5 —

2P — 2P 2.0 —
— - 1.5 —

1P — 1P 1.0 —
= -+ 0.5 —

| | | | | | l | b,Hc/ M
05 1.0 1.5 20 25 3.0 35 40 45 50

14-AZ=1f(b); 25-AZ="f(b); 3,6-AZ=f(b);
1 2,3-m=12xz; 4,5-6-—m=0,9%e
4-pacm. TaBcus 3THITaH NAXTAHU Maiiia H(IoCTUKIAPAAH TO3a/1aruy KalTapru4n
KAHMIIKOK TasiHYU (aMapTU3aTopH) OUPINK KO3 (pPUIHEeHTHHH KallTapruy
TeOpPaHMIINAAH CHJIKHIL, Te3JIUK, Te3JJAaHUI KAMPOBJIAPHHH Y3rapuIIUra 0OFJIMKJINK
rpaguxiaapu
XyJsoca: Ilaxtann Maiina uduocnukiIapAaH To3anaml KypuiIMacH MOJAEpHU3AIMs
KWIMHIAaH KOHCTPYKTHB CXE€MacH TaBCHsA OSTWIAHM. DbyHza TO3aJlallHMHT aMOpPTU3aTOPIIU

KaTapruuu CWDKHUII, TE3TUK Ba TEOpaHWIT KaMpOBIAPWHH CHCTEMa MapaMeTpliapura
OOFJIMKJIMTH TaxXJIUJI STUINIIK OuiiaH Oupra napameTpiiapy acoCIaHIu.
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JUNNI O‘SIMLIK ARALASHMASIDAN TOZALASH MASHINASI TASMALI
UZATMASI YETAKLANUVCHI VALIDAGI YUKLANISHNI ANIQLASH

Djurayev A. Dj
ToshTYESI, professor, t.f.d., +998931813804, anvardjurayev1948@mail.ru

Elmonov S.M.
Samargand davlat universiteti Kattaqo‘rg‘on filiali director o‘rinbosari, PhD, elmonovsirojiddin@gmail.com

Annotasiya. Magolada junni o‘simlik aralashmalaridan tozalagsh mashinalari ishchi
organlari uzatmalari tahlil gilingan bo‘lib, bir-nechta namunalar taklif etilgan. Shuningdek,
tajriba sinov o‘tkazilib magbul parametrlar tavsiya berilgan. Tasmali uzatma yetaklovchi va
yetaklanuvchi validagi yuklanishlarni o‘zgarish qonunyatini tajribada aniqlandi, rezina markasi
va parametrlari tavsiya gilindi.

AHHOTanms. B cTarthe mpoaHanM3upOBaHbI TPAHCMUCCHUU PA0OYMX OPraHOB MAIIMH IS
OYHMCTKH HIEPCTH OT PACTUTENBHBIX NPHMECEH M MPEIJIOKEHO HECKOJNBKO 00pasioB. Takxke
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6LIJ'II/I MMPOBCACHBI JSKCIICPUMCHTAJIBHBIC HCIIBITAHUA HW PCKOMCHJOBAHBI  OIITUMAJILHLIC
MapaMeTpbl. DKCIEPUMEHTAIBHO OMNPEACNICH 3aKOH HM3MEHEHUs Harpy3oK Ha BeIyIIUHd H
BEJIOMBII BaJl PEMEHHOU IIepeIadn, PEKOMEHI0BaHbl MapKa U IIapAMETPhI PE3UHBL.

Abstract. The article analyzes the transmissions of working bodies of machines for
cleaning wool from plant impurities, and several samples are offered. Also, experimental testing
was conducted and optimal parameters are recommended. The law of change in loads on the
drive and driven shaft of the belt transmission in determined experimentally, and the rubber
brand and parameters are recommended.

Kalit so‘zlar: Tasmal uzatma, shkiv, kulachok, rezina, tebranish, tenzodatchik,
ossilogramma, burovchi moment, o‘simlik aralashmalari

KamoueBble cjoBa: Pemennas mepenada, IIKUB, BTYJIKa, pe3WHa, BUOpamus,
TEH30JaTUYUK, OCHUILJIOIrpaMmMa, KPYTHI_HI/Iﬁ MOMCHT, PaCTUTCIIBHBIC COCTUHCHU .

Key words: Belt drive, pulley, bushing, rubber, vibration, strain gauge, oscillogram,
torque, herbal mixtures.

Kirish. Jundan o‘simlik aralashmasini ajratishda ishchi organlar (ajratish vali, arrali
silindr, cho‘tkali baraban) notekis aylanishi qo‘shimcha burchak tezlanishlarni hosil qiladi.
Natijada ishchi organlar o‘simlik chiqindisini impuls kuch bilan ta’sir qilib undan ajratish
samarasi ortadi. Shuning uchun yuritmada o‘zgaruvchan uzatish nisbatli tasmali uzatmani
qo‘llash magsadga muvofiqdir. Buning uchun yangi tasmali uzatma sxemasi tavsiya qilindi [1].

Junni o‘simlik aralashmalaridan tozalagich yuritmasi uchun tasmali uzatmalar sxemalari
taxlili.

Junni o‘simlik aralashmalaridan tozalagsh mashinalari ishchi organlarini o‘zgaruvchan
tezlikda aylanishini ta’minlaydigan, hamda yuritgichga yuklamalar katta amplituda tebranishini
amortizatsiya giladigan, ya’ni yuritgichni muxofazalayotgan gator tasmali uzatmalar sxemalari
tavsiya gilingan [2, 3, 4].

et
| et

\\\\\
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1-rasm. Tasmali uzatmalar sxemalari

la- rasmdagi sxemada tasmali uzatma yetaklovchi va yetaklanuvchi shkivlar, ularning
o‘rab turgan tasma, gupchak, ichki sirti gupchakning tashqi sirti bilan ekssentrik bo‘lgan
chambarakdan va gupchakning tashqi sirti bilan chambarak ichki sirti orasiga joylashtirilgan va
aylana yo‘nalishida o‘zgaruvchan kenglikka ega bo‘lgan halqali elastik elementdan iborat
taranglovchi roliklarni o°z ichiga oladi.

Chambarak elastik va o‘zgaruvchan qalinlikka ega bo‘lgan materialdan tayyorlangan
bo‘lib, uning galinligi chambarak ichki diametrining markazdan chetga qarab kamayishi hisobiga
markazdan chetiga 0°q yo‘nalishi bo‘ylab ortadi. Bunda halqali elastik elementning tashqi sirti
chambarak ichki sirti shakliga aynan o‘xshash egri chizigli shaklga ega.

1-b rasmdagi sxemadagi tasmali uzatma yetaklovchi va yetaklanuvchi shkivlar hamda
aylanish o‘qqa nisbatan ekssentrik o‘rnatilgan taranglash elementni o‘z ichiga olgan. Taranglash
elementi mushtumcha ko‘rinishida ishlangan. Tasmali uzavtma quyidagicha ishlaydi: 1
yetaklovchi shkiv 3 tasma vositasida 2 yetaklanuvchi shkivni aylantiradi. 3 tasma bilan 4
kulochok profili orasida ishqalanish xisobiga oxirgi qo‘zg‘almas o‘q atrofida aylanadi, bunda
tasmaning tarangligi 4 kulachok profiliga mos ravishda o‘zgaradi.

Tasmali uzatmaning uzatish nisbati 3 tasmaning nisbiy sirpanish funksiyasi xisoblanishi,
nisbiy sirpanish tasmani 4 kulachok bilan taranglanish funksiyasiyasi bo‘lganligi uchun
taranglikni o‘zgarishi uzatmaning uzatish nisbati 3 tasmaning nisbiy sirpanish funksiyasi
xisoblanishi, nisbiy sirpanish tasmani 4 kulachok bilan taranglanish funsiyasi bo‘lganligi uchun
taranglikni o‘zgarishi uzatmaning uzatish nisbatini o‘zgarishiga olib keladi, yani 2 yetaklanuvchi
shkivning burchak tezligini tegishlicha o‘zgarishiga olib keladi.

Kulachokning zarur bo‘lgan profilini tanlab 2 shkivni talab qilingan o‘zgaruvchan
murakkab gonunlarini olish mumkin.

1-v rasmdagi sxemada tasmali uzatma yetaklovchi va yetaklanuvchi shkivlar, ularni o‘rab
oluvchi gayish, taranglovchi, o‘qda ekssentrik tarzda o‘rnatilgan, rolikdan iborat. Yetaklanuvchi
shkiv va taranglovchi rolik orasida qo‘shimcha qayishli uzatma ko‘rinishidagi kinematik aloqa
o‘rnatilgan.

Yetaklovchi shkiv tarkibli gilib ishlangan va u oraliq vtulkaning gayishgoq vtulkasi
orqali unga kiydirilgan gupchak, yetaklovchi gupchak bilan qattiq birlashtirilgan qo‘shimcha
uzatma va oraliq vtulkaga boshqa qayishqoq vtulka orqali o‘rnatilgan tashqi gardishidan tashkil
topgan. Qo‘shimcha tasmali uzatmaning yetaklanuvchi shkivi taranglovchi rolik bilan gattiq
birlashtirilgan.
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Konstruksiya quyidagicha ishlaydi. 1 yetaklovchi shkiv 3 tasma vositasida 2 shkivni
ishlantirib 4 taranglovchi rolikni xarakatlantiradi. Bunda 4 taranglovchi rolikni ekssentrigligi
xisobiga 3 tasmaning tarangligi o‘zgaradi. Bu esa 2 yetaklanuvchi shkivni burgan tezligini
o‘zgaruvchanligiga olib keladi. Ishlash jarayonida 3 tasma bilan 12 taranglovchi rolik orasida
sirpanish bo‘ladi. Bu 2 yetaklanuvchi shkivni o‘zgarish qonunini bazi siljishlariga olib keladi. Bu
siljish asosan 2 shkiv bilan 4 taranglovchi rolik orasidagi kinimatik bog‘lanish bilan yuqotiladi.
Bu jarayonni 4 taranglovchi rolikning xarakatini boshqarish bilan ko‘rib chigamiz 3 tasmani
taranglovchi rolikka nisbatan 3 tasmani sirpanishi hisobiga ( burchakka kechikib aylanadi.
Demak, tasma 3 ning tarangligi ham +(S ga kechikadi, natijada yetaklanuvchi shkiv 2 ning
bo‘g‘inini burchak tezligini kechikishiga olib keladi.

Tajribani o‘tkazish metodikasi va o‘lchash uskunalari.

Tasmali uzatma shkivi tarkibli rezinali vtulkaga o‘rnatilgan. Tarkibli shkivlarda
qo‘llaniladigan rezina markalari ko‘rsatkichlari 1-jadvalda keltirilgan.

Rezina markalari ko‘rsatkichlari bo‘yicha ko‘rilayotgan junni o‘simlik aralashmalaridan
tozalash mashinasidagi tasmali uzatma uchun asosan aylanma bikrlik koeffitsiyentlari
ahamiyatlidir.

1-jadval
Rezina markalari ko‘rsatkichlari
Uzishdagi Sigilishdagi I
Ne | Rezina markasi nisbiyg musqtaxkamlgigi Ayla'nma'blkrllk
R koeffitsiyenti, N-m/rad
cho‘zilishi kg/sm2
1 7IRP 12-46 300-350 75-80 140-165
2 1338 360-380 85-90 180-220
3 3820 MVSS 120-140 80-90 240-356
4 7V-10MVS 130-150 90-95 350460

Nazariy izlanishlar natijasida tavsiya qilingan aylanma bikrlik koeffitsiyenti (230+250)
N-m/rad ni tashkil etadi, bunda 1-jadvaldagi variantlardan 3820 MVSS markali rezina markasi
mos keladi. Maxsus qurilmalarni yasab, rezinali vtulkaga vulkanizatsiya yo‘li bilan tayyorlandi
[5, 6].

Tavsiya qilingan tasmali uzatmani qo‘yganda arrali silindr validagi yuklanishni turli ish
unumida tajribalar asosida o‘lchandi. Tajribalarda burchak tezlik (arrali silindr aylanish
chastotasi) SAT-2M uskunasida amalga oshirildi. Arrali silindr validagi burovchi moment yarim
ko‘prik usulida tenzometrik datchiklarni qo‘llab [7] o‘lchandi. Bunda bazisi 15 mmli
tenzodatchiklar vallarga 450 burchak ostida kleylandi. Olingan signallarni UT-4 kuchaytirgich
orqali so‘ng 4-115 markali ossillografda qayd qilindi. Junni o‘simlik aralashmalaridan (asosan
qo‘ytikandan) tozalash mashinasi asosan ishchi organi bo‘lgan arrali silindr validagi yuklanish
va aylanish chastotasini o‘lchash uchun elektrotenzometrik sxemasi 2-rasmda keltirilgan. Bu
yerda tezlikni o‘lchash uskunasi bo‘lgan magnitoelektrik datchik ko‘rinishi 2 - a rasmda,
tenzodatchiklardan tokni olish uchun tokosyemniklar ko‘rinishi 2- b rasmda, tavsiya gilingan
junni o‘simlik aralashmalaridan tozalash mashinasi ko‘rinishi 2- ¢ rasmda keltirilgan.

Tajriba natijalari taxlili.

Olingan natijalar, ossilogrammalar 3-rasmda keltirilgan. Bunda yuklanish momentlari
egri chiziglariga vertikal chiziglar o‘tkazilib, uchrashgan nuqtasi belgilanib ordinatalar o‘lchandi,
hamda tarirovka grafigidan foydalanib burovchi momentini haqiqiy gqiymatlari, aniglandi.
Olingan o‘rtacha burovchi moment qiymatlarini aniqlash R.Melli va G.V.Vedenyanin usullari
bo‘yicha aniqlangani uchun yetarli darajada deb hisoblaymiz [6,7].
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2-rasm. Junni o‘simlik aralashmalaridan tozalash mashinasi arrali silindrini tasmali
uzatmasi bo‘lgan elektrotenzometrik sxemasi va tavsiya qgilingan junni o‘simlik
aralashmalaridan tozalash mashinasi tajriba nusxasi

Ossilogrammalar tahlili shuni ko‘rsatadiki arrali silindr validagi burovchi moment
tebranishlari tarkibli shkivining rezinali vtulkasi aylanma bikrligiga to‘g‘ridan-to‘g‘ri bog‘liq
bo‘ladi. Jumladan, rezinali vtulka 1338 markali rezina bo‘lganda (3 a-rasm) burovchi moment
tebranish amplitudasi (8,2+9,3) N'm oraligda bo‘lsa, 3820 MVSS markali rezina qo‘llanilganda
yuklanishni tebranish amplitudasi (6,1+7,0) N'm oralig‘ida bo‘ladi (3-b rasm). Shuning uchun
tavsiya gilingan tasmali uzatma yetaklanuvchi shkivida (230+280) N-m/rad aylanma bikrlikka
ega bo‘lgan 3820 MVSS markali rezinani qo‘llash maqsadga muvofiqdir.
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a) 1338 markali rezina, S=(180+220) N-m/rad
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b) 3820 MVSS markali rezina, S=(230+280) N-m/rad
4-rasm. Arrali silindr validagi burovchi moment tebranishlari tarkibli shkivining
rezina vtulkasi aylanma bikrligiga bog‘liq ravishda olingan ossilogrammalari

Xulosa.

Junni o‘simlik aralashmalaridan tozalash mashinasi yuritmasida qo‘llash uchun samarali
tasmali uzatmalar sxemalari ishlab chigildi. Tasmali uzatma yetaklovchi va yetaklanuvchi (arrali
silindr) validagi yuklanish 230-280 N-m/rad bo‘lganda 3820 MVSS markali rezina, 180+220
N-m/rad bo‘lganda 1338 markali rezinalardan foydalanish tavsiya etildi.
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AHHoOTanusi. B craThM  U3NOXKEHBl  NpPUMEHsEMble  LENHbIE Iepeladyd B
CEJIbCKOXO3SIMCTBEHHBIX MAalllMHAX WM IPEICTABIECHbl JaHHBIE [0 OKCIUTyaTallMOHHOMN
XapaKTePUCTUKHU UX B PA3IIMYHBIX YCIOBUAX paOOTHI.

Annotation. The article describes the chain transmissions used in agricultural machines
and presents data on their operational characteristics in various operating conditions.

KiroueBble cioBa: 1enp, MallvHa, IUIACTHHA, Bajl, 3BEHbs, I0OCAJKa, 3BE3J0UKA,
KOHCTPYKIMS, BTYJIKA, IPUBOJ, IEpeaaya, 3a30p.

Key words: chain, machine, plate, shaft, links, fit, sprocket, design, bushing, drive,
transmission, clearance.

3HAUUTENIBHBIN BKJIaJ B HMCCIEIOBaHMS IO HSKCIUTyaTalMH, JOJTOBEYHOCTH M HM3HOCY
nensbix nepemad BHecan H.B. Bopoowes, W.II. I'mymenko, A.A. Tletpux, M.H. CemeH1ior wu
MHOTHUE JApYyTHE.

Hennbsle mnepenaun NpUMEHsIEMble B CEIBCKOXO3SIMICTBEHHBIX MalllMHAX  HU3Yy4YEHBI
noctatouHo B paborax [1, 2, 3, 4, 5 6, 7, 8, 9, 10] wu mnpeacraBieHbl IaHHbIC IO
AKCILTYyaTal[MOHHOM XapaKTEepUCTUKU UX B PA3JIMYHBIX YCIOBHUSIX PaOOTHI.

LlenHble epegayn COCTOUT U3 BEAYIIEH U BEIOMOM 3B€3104KHU U Lenu. Llens cocrout us3
MIOJBWKHBIX 3BEHBEB. B 3aMKHyTO€ KOJIBLO UId IE€pelayd HENPEpPhIBHOIO BPAIATEIBHOTO
JBWDKEHUSI KOHIBI IIETIM COEIMHSIOTCS C IOMOIIBIO CHEIHMaIbHOro pa3zbopHoro 3BeHa. Ilo
HA3HAYEHUIO: TATOBbIE, NPHUBOAHBIE M Ipy30Bble. B 3aBHUcHMMOCTH OT 0OIIEro KoJIM4yecTBa
3BE3/104€K: MIPOCTHIE U CIIOKHBIE. B 3aBUCUMOCTM OT THIIA 3BE3[0YEK: BEAYIIUE U BEIAOMBIE.
CornacHo HampaBJIEHUIO BpallleHMsl 3Be3JloueKk: mpsAMoe U oOpaTtHoe. Bo3MoxHOCTBH
HCIIOJIb30BAaHUsl B OJIHOM MEXaHM3ME Cpa3y HECKOJIBbKHUX BEIOMBIX 3BE310YEK; BO3MOYKHOCTH
Iepeladyd >HEPrMM Ha KpalHE CEPbE3HbIE PACCTOSHUSA, NOXOAAIIHE OO 8 M; OTHOCHTEIBHO
HEeOOoBIION (10 CPAaBHEHUIO C PEMEHHOH Irepenadyell - MEHbIIE B 2 pa3a) YPOBEHb paJUabHOM
Harpy3KM Ha BaJibl; BBICOKasi 3(PEKTUBHOCTb.

Cornacno 'OCT 13568-97 n3BecTHbIE OCHOBHBIE KOHCTPYKIIMH IPUBOJHBIX POJIUKOBBIX
Y BTYJIOYHBIX LIENEN NOAPA3EIAI0TCS Ha: POJUKOBBIE - [/P, BTyl0uHbIE - [/B, JIINHHO3BEHHBIC -
IIP]], a TakXe pOJIMKOBBIE C U30THYTBHIMHU INIACTUHAMH - [IP/].

PonukoBble LenmM BKIIOYAKOT YEPENyIOIIMECS PsSAbl HapyXKHBIX W BHYTPEHHHMX
3BEHBEB, IAPHUPHO COCTMHEHHBIX MEXTy co00i (pucyHok 1) [7,8]
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Puc. 1 - PoruxkoBast nens no 'OCT 13568-97

B mpoymHbI MacTUH HapYKHBIX 3BEHbEB 1 M BHYTPEHHUX 3BEHBEB 5 COOTBETCTBEHHO
3aMpecCOBBIBAIOT BAJMKHU 3 U BTYJIKH 2. KOHIIBI BaIMKOB 3 1OCIIE 3alPECCOBKH PACKJIETbIBAIOT.
YroObl 00ecreynTh B3aMMHYIO MOJBH)KHOCTD BAaJMKOB M BTYJKH, OHU BBITIOJHEHBI C 3230pOM.
IIpu TakoM COeMHEHUH 3BEHBEB MEXIy cO00 0co00e BHUMAaHUE CleqyeT o0palaTh Ha BEIOOD
M0CaJIOK COCTUHEHNUH DJIEMEHTOB LIEITH.

[TnacTHB pPOJMMKOBBIX LE€NEll OYepuyeHbl KOHTYPOM, HAlOMUHAIOMIKUM LUpPY
8 n obOecrieunBarONIMM PaBHYIO MPOYHOCTH IJIACTHH BO BCEX HAIIPABJICHUSX.

PonukoBele 1emuM  HaUUIM  IIMPOKOE HNPUMEHEHHE B  CEIbCKOXO3SIHICTBEHHOM
MAIIMHOCTPOSHHH B TOM YHCIIE MPHUBOAAX KapTodeneyOopodHbIXx MamuH. VX ucnonn3yoT B
KOHCTPYKLUSAX MaIIMH 1 000py10BaHMs IIpU cKopocTax V < 15m/c.

W3 ponuMKOBBIX ONHOPSAHBIX IeTeld HopMalbHBIe Iienmn Tuna [/P  Hambonee
pacnipocTpaHensl. [IpuBoHbIE PONMKOBBIE Tienu Tuna [IPJ] nensTcs: Ha KOPOTKO MIaroskle ¢ =
- <2 ¥ JNIMHHO3BEHHBIE ¢ = - > 2 (pUCYHOK 2).

JUTMHHO3BEHHBIE POJIMKOBBIC IIETIM BBIMOJHAIOT 00JerdyeHHbIMU. VX M3roTaBiIMBaIoOT ¢
MOHKECHHOW pa3pyIlarolieil Harpy3Koi 1 TOMycKalT CKopocTh 10 3 M/c [9].

Puc 2 - PosinkoBasi uens tuna I7P/] no 'OCT 13568-97
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[IpuBoaHBIE BTYJIOUHBIE LIENU TUMA [/B OTINYAOTCA OT POJUKOBBIX OTCYTCTBUEM POJIMKA
4 (pUCYHOK 2), YTO yAELIEBJISET 1IeMb, HO CYIIECTBEHHO YBEJIMYMBAET M3HOC BTYJIOK LIEMU U
3yObeB 3Be3/104€K. BTylouHbIe 1€ TPUMEHSIOT B HEOTBETCTBEHHBIX IMepeaaydax mpu V<1 m/c.
OtcyTcTBHE NOABMKHOTO POJIMKA IIO3BOJISIET YBEJIWYUTh AUAMETP BajUKa [0 CPAaBHEHHUIO C
POJIMKOBOM LEMbl0. OTH LENHU MPOCThIE IO KOHCTPYKIMM, HMEIOT MEHBUIYI0O Maccy II0
CPaBHEHHMIO C POJIMKOBBIMHU LIEMSIMU, HO MEHEE U3HOCOYCTOMYUBBI.

[TpuBoIHBIE BTYJIOUYHBIC IIETH BBITYCKAIOTCS MPOMBIILIEHHOCTHIO TOJIBKO ¢ marom 9,525
MM.

[lepenaun poJMKOBOM M BTYJIOYHOM LEMSMHU M3YyYEHBI TOCTATOYHO XOPOILIO, U HAy4YHOU
mutepatype [10] mpencraBieHbl MaHHBIE MO W3HAIIMBAHHWIO WX JJIEMEHTOB. Tak, B paboTax
[11,12] oTmeuaeTcsi, UYTO HETOCTATKOM IICTIHBIX Tepeaay SBJSICTCS HEPABHOMEPHBI H3HOC U
YBEIMYECHHE IIara Lenu Mo 3BeHbsIM. «lIpm H3HOCE mIar BHYTPEHHHUX 3BEHBEB OCTAETCS
MPaKTUYECKH HEM3MEHHBIM, B TO BpeMs KaK IlIar HapyXHbIX 3BEHbEB HWHTEHCHUBHO
YBEJIMYUBAETCS, YTO HETaTUBHBIM O00pa3oM cKa3piBaeTca Ha mnepenade. Kpome »sToro, B
HEKOTOPBI MOMEHT BPEMEHHM IIIar HapyHBIX 3BEHbEB LIETIH JOCTUTAET TaKOW BEUMUYUHBI, YTO
OHa HAYMHAET BXOJUTH B 3alleIJICHUE Yepe3 OJHO 3BEHO, T.€. paboTaT ¢ JBOMHBIM IIAroM Kak
JUIMHHO3BEHHAas 1ienb. HepaBHOMEpHBIN M3HOC LIEMU MO 3BEHbSIM HAKJIAAbIBAET OrPAaHUYECHHUS
Ha BBIOOp KONMYECTBAa 3yObEB 3BE3J0UEK.

[Ipu BBIOOpE uYeTHOTO ymcia 3yObeB OyAeT MPOUCXOIWUTH MOBBIMICHHBIH HM3HOC Yepes
ouH 3y0» [4]

B OonpmmHCTBE ciy4yaeB 3BE3/I0YKY IMEpeladyd IPEICTaBISAIOT KaK MHOTIOYTOJIbHUK,
YHCII0O CTOPOH KOTOPOTO PAaBHO KOJIMYECTBY 3yObeB 3Be3/0ukH. [Ipuyem miaroBoe paccTosHue
3yObeB 3BE370YKH PAaBHO CTOPOHE MHOTOYT'OJbHHMKA. 3BEHbS II€TIH, BXOJAS B 3alleIJICHHE CO
3BE3JJ0YKOM, pacroyiaraloTcsi Ha KakKJOW CTOPOHE 3TOr0 MHOTOYTOJBHHUKA. 33 KaKIbIii 000pOT
3BE3JJ0YKU POJIMKOBAs 1IEMb IEPEMEIAETCS Ha BEINUMHY JJIMHBI IEPUMETPa MHOTOYT OJIbHUKA.

HelictBuTtenbHas CKOPOCTh  JBM)KCHHMS LEMUM HENOCTOSHHA U MEPUOJUYECKHU
u3mensiercs. [IpoaoinKuTeIbHOCTh MepuoAa ¢ 3aleIuieHus omnpeaensercs mno ¢popmysne [16]:

Ha pucynke 3 wu300paskeHbl AJIEMEHTHI LEMHOW Tepenauyd, BKIIOYAIONIME IeTh U
BEYIIYIO 3BE3/10UKY.

Puc. 3— Cxema pacnosio:keHHs Lield HA BeAyllel 3Be3/104Ke MPH BXo/Je B
3anenJieHue
Cpennsist  CKOpPOCTh ILIapHUpa B JaHHBIM MOMEHT  pAaCKJIaJbIBaeTcs  Ha
COCTaBJIAIOIIUE: CKOPOCTh MOJJbEMa IEMH BBEPX U CKOPOCTh HaOEraHusi IIeNU Ha 3BE3JI0UKY.
CkopocTh  HampaBji€Ha BJIOJIb BETBU LEMH, a CKOPOCTh-NIEPIEHIUKYISIPHO BETBU LEMH,
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T.€. BeJIM4MHBI COCTABIIIOIUX CKOPOCTEHN ONPENEIAIOTCS 110 BEIPAKECHUSM:

Z-t-n .

V; = ——-sIn

1= %0 B (1)
Z-t-n

Vo =———.CO0S

2= 60 s )

HauGonbiiee BiusHrEe Ha HAACKHYIO PabOTy IEMHOM TMepenayu OKa3hbIBAET M3MEHEHHUE
CKOPOCTH MOJbEMa LEMHU, KOTOpas XapaKTepH3yeT HEepaBHOMEPHOCTH XOJa LEMH. ITO XOPOIIO
BHUJIHO M3 PUCYHKA 3, HA KOTOPOM IPEACTaBICHbI CPAaBHUTEIbHBIC TUATPAMMBI CKOPOCTEH  JJIst
HOBOW POJIMKOBOW IENMH W W3HOIIEHHOW C Y/JIMHEHHEM CPEJIHEro MIaroBOro PacCTOSHHUS Ha
2,5%.

AHanu3 pucyHKa 3 TOKa3bIBaeT, YTO M3MEHEHHE CKOpocTH V1 y HOBOM pPOIMKOBOMH
LIETTHOM TepeJayl OTCYTCTBYET, a CIIeJOBAaTEIbHO, HET W HEPABHOMEPHOCTH XOJa. ITO
O0OyCIIOBJIIEHO OJMHAKOBBIM MIATOBBIM PACCTOSHUEM HAPYKHBIX W BHYTPEHHUX 3BEHBEB. Y
M3HOILIEHHOM 1enH CKOpOCTh V1 BHEHIHUX 3BEHBEB MPEBBIIIACT JJAHHBIN MapaMeTp BHYTPEHHUX
3BEHBhEB B 2 pasza. IDTO OOCTOATEIHCTBO CBUICTEIBCTBYET O HEPABHOMEPHOCTH W3HAIIMBAHMUS
3JIEMEHTOB HapYXHBIX U BHYTPEHHUX 3B€HbEB MPU IKCILTyaTallUH IIEMHBIX MIepeaay.

@DakTophl, KOTOPHIE BIUSIOT HAa JOJTOBEYHOCTh U COOTBETCTBEHHO HA/IEKHOCTH IEMHBIX
nepenay, BeChMa pa3HOOOpa3Hbl U MHOTOUYMCIICHHBI. Bce oCHOBHBIC (DaKTOpPHI, BIHSIONINE Ha
HAJEKHOCTh IIEMHOM TMepenadyd, MOXHO pa3[eliuTh Ha TpPU TPYNIbl: KOHCTPYKTHBHBIE,
TEXHOJIOTUYECKUE W JKCIUTyaTallMOHHBIE. PaccMoTprM BIMSHUE Kaxkaoro (akropa Ha HW3HOC
3JIEMEHTOB IIeMHOM nepenaur. OCHOBHOW KOHCTPYKTUBHOM XapaKTEPUCTUKOM, OMpeaestomnei
IPY30I0,IbEMHOCTD IIEITHOM Tepeiadn, IBISICTCS MPOCKIHMS ONOPHOI MOBEpXHOCTH IrapHupa [9],
KOTOpasi ONpeAemnsieTcs 0 ypaBHEHUIO

Forr =dp -l 3)
rjae dB — auameTp BanukoB, MM; /1] — qivHa mapHUpa HEemH, M.
JIpyruM BaXKHbIM KOHCTPYKTHBHBIM MMapaMeTPOM IIEMH, KOTOPBINA CYIIIECTBEHHO BIIHSET
Ha €€ U3HOC, SIBJISICTCS JaBJICHNE, BOZHUKAIOIIEE B IIAPHUPE U ONpeaeisieMoe 1o Ghopmyiie

S
< 4
Fon [p] (4)

N3 dopmynsr (4) ciemyeT, 4TO JaBlieHHWE, BO3HHUKAIOIIEE B IIApPHHUPE, 3aBUCUT OT
Harpy3ku, TMepelaBaeMoil 1Lenblo (HATSHDKEHUE BeAylIeH BETBHU) M MPOEKIMH OMOPHOU
noBepxHocTu mapHupa (1113, 168[]. OueBuaHO, YTOOBI YMEHBIIHUTH JaBJICHUE, HEOOXOIUMO
YBEIUUUTh 3HaMeHaTesb Gopmyibl (4). ITockonbky mvHa 1apaupa menu /1] orpaHudnBaeTCs
rabaputamMy Mepenavyd, TO CIEAyeT YBEIUYMBATh auameTp Baiuka enu dB. YBenumueHue
qUaMeTpa BAJMKOB Ilemd 0e3 W3MEHEHHs] IIaroBOW TPYMIBI  [O3BOJHT  TOBBICUTH
IPy30M0bEMHOCTD U JIOJITOBEYHOCTD LIETTHOM Mepe1ayu.

BbiBoA. AHaU3 BCEX NEPEUHUCICHHBIX (PaKTOPOB, BIUSIONIMX HA JOJITOBEYHOCTH LIETTHBIX
nepenay, ImOKa3bIBaeT, YTO HauOoJiee CYIIECTBEHHBIMU SBIISIIOTCS TPOEKIMSI OMOPHOM
MOBEPXHOCTH IIAPHUPA U CMa3Ka ¢ aOpa3uBHBIM 3arpsi3HEHUEM.

Takum oOpa3oM, mpu BBIOOpE IEMHBIX Iepenad B TEPBYIO oO4epeab HEOOXOAMMO
ONPEIEIUTh MPOEKIMU OIOPHON NMOBEPXHOCTU IIAPHHUpA TaK, KAK OCHOBHOW KOHCTPYKTHBHOM
XapaKTePUCTUKOM, OMpEeACNSIONUN IPy30N0oIbEMHOCTD IIEMHON Mepeqauyn SBISETCS MPOCKIUSI
OTIOPHOM MOBEPXHOCTH LLIAPHUPA.

p:
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ZKYHHU TUTHUHI-TO3AJIAILIl YCKYHACUHU TABMHUHJIAII MEXAHU3MHWHHU
TAKOMUJIVTAHITUPUII OPKAJIM YHUHI' U1l YHYMAOPJIUI'MTHHU OLLINPUIT
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AnHotanusi: by Makomana maxajuidid Jaran JKyH TapkuOujgarun maijga Ba HHpUK
nudrocIuKIapH MEXaHUK yCyJa TUTUII Ba TO3aJalll arperaTUHUHT TabMHUHJIANT MEXaHU3MUHU
TAaKOMWIIAIITUPHII OPKATM YCKYHAHUHT WII YHYMJIOPJIMTH, SHEPTUS Cap(UHUHT TeKAIHIIN Ba
ToMa CU(ATUHUHT SXIIUJIAHUTITUTA SPUIITHAIITAH.

AnHotanusi: B naHHO#l ctatbe 3((PEeKTUBHOCTH pabOTHI OOOpPYIOBAHUS, IKOHOMUS
JHEPro3aTrparT W YJAY4YIICHHE KauecTBa BOJOKHA JIOCTUTHYTHI 3a CYET YCOBEPIICHCTBOBAHUS
MeXaHH3Ma CHAOXXEHUS y3/la MEXaHHMYeCKOH OYUCTKM U OUYUCTKA OT MENKHUX U KPYIHBIX
npuMeceld B MECTHOU TPpyOOH MIEPCTH.

Abstract: In this article, the efficiency of the equipment, saving energy costs and
improving the quality of the fiber are achieved by improving the mechanism for supplying the
mechanical cleaning unit and cleaning from small and large impurities in the local coarse wool.

Kanur cy3nap: xyH, Tona, TpaHCHIOPTEP, TabMUHJIOBYM BAJIMK, XOMal€ OyHKEpH,
TO3ajaMml.

KiroueBble ciioBa: mepcTh, BOJOKHO, KOHBEWEp, MOJAIOIMIUA POJIUK, OYHKEP CHIPbHS,
OUHCTKA.

Keywords: wool, fiber, conveyor, feed roller, raw material hopper, cleaning.

Kupum. Maxannuii )KyH Tojlacura JacTia0Ky HIUIOB OepHuIl apaéHHUaa TUTUII-TO3aalll
arperaTiiapu Myxum YVpuH sramiaiau. Cadabu, Tona nudaocIukIapaan Xy To3ajaHMaca, Toja
cudaTra, TONAJAH OJIWHAMUTAH MAXCYJIOTIApHH CcU(AT KYpcaTKHWIapura cajOwii TabCHp
Kypcartaau. X03Upru KyHja MamIakaTUMHU3Jard )KyHHM KaiTta uiuiam 3aBoanapuaa 2bT, 2BT-
1500 pycymumara TUTHUII-TO3aJIAIll arperaTiapy UIUIATUIMOK/IA. By yCKyHanapHUHT SHT KaTTa
KAMUWUIMTH, TabMUHJIAIl MEXaHM3MH KOHCTPYKIMSCH TOJaHM Oup XUl Mebepra
TabMUHJIAMANM, HATMXKAAAa YCKYHAaHUHT Oekopra sHeprus capiIaHHIIUTra, ToJia CU(PaATHHHHT
nacaiummura cabab oymaau.

Tankukor metomonorusicd. 2bT-150-1I1 pycymnam THTHIN arperaTd TabMUHJIOBYH
TPaHCHOPTEP, TABMUHIIOBUU OUp Ky(PT HUIUHAP, YCTKU LUIUHIPHUA OOCYBUM HMKKHTA TPYKUHA,
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UKKUATa TUTUII Oapa®aHM, KOOMPFAJIM Mam)Kapa, YaHr YTYBYM TEHIMKIHM 1032, YAHT YUKAPYBUH
KHCKa KyBYp, Ky3FaaMmac KO3WKJIH IUTaHKA, YAKWHAN YUKAPUII TPAHCIOPTEPH Xamjaa Toja
yuKapuil KyBypuaaH wuOopaT. FOBuiMaran »KyH Tojialapd TabMHUHIOBYH —TPAHCIOPTED
OpKaly Typjuya Te3JUKIa ailaHaéTraH TabMHUHIOBUM Oup Ky(pT IIMHApra y3aTuo
Oepunanu. Tomanmap KUCWIMO VTHINM YYyH, FO3aCH Maia THUINUIM OYiraH YCTKU HHJIUHAPHU
WKKHTa TPYXKHHA OpKaIM I03acl CWUIMK OynraH octkm mmwmmHapra 1750 N kyd Ownan
6ocub Kyiniarad. LMIMHIpIAPHUHT aillaHUII TEINHMKIAPH Xap-XWil OYJIraHaurd Y4yH, SIbHH,
YCTKH TUIUHAPHUAT aimanum te3murd 0,1-0,2 m/s, ocTKM NWIMHAPHUHT aiJIaHUII TE3JIUTH
aca, 0,05-0,17 m/s Oynrawmuru ydyH, Oup-Oupura KUpHmIKO, Enumiub, duramiammb KoJraH
TOJIAJIAPHUHT aXpaiuO KeTuinu oconamanu (1-pacwm).

TapMuHnoBuUM XKy(pTiuk y3aTu® OepraH >kyH OYynakyaJapuHd OWPHHYM THUTHII
OapaOaHUHUHT KO3WKJIapW V3u OuinaH win0d oymb, KUYHUK-KMYUK JKyH OVyiIaKdaaapuHH
TUTAIU Ba aXpaTuO Tanuwiaiau. AxpanMail KoinraH Oymakuyanapu OapaOGaHHUHT KO3UKJIApH Ba
KOJIOCHUKJIM MaH)Xapajap opacuja siHa KyIIMM4Ya paBUIlJia TUTWIAIM Ba aXpaTtwiaad. ByHuHTr
HaTWXKAacuAa OpPraHMK Ba MHHEpand UQIOCIUKIAp KOOWpFalM Tamkapa opacuaaH yTuo,
udrocnukaap  OyHkepura TymuO KeTaagu Ba Oy HMQIOCIUKIAD YWKUHIAWA  YHKAPHIII
TpaHcnopTépu EpAaMuia arperatiaH YMKapuwiaau. bupuHun THUTHII OapabaHW KO3UKIApH
YYHJIary TOJaJapHU UKKUHYM TUTHII OapaOaHu KO3UKJIApU Y3U OWjIaH WiINO 0110, KOJIOCHUKIIH
nmamxkapa to3acu 0yinabd cynpad om0 keramu. WkkuHum OapabaH KO3WKIapura FWIMHMAM
KOJITaH JKyH Oyiakuyanapu Ky3raamac MUYOKKa YpUIIHO, aJoXuja Tojianapra axpaind KeTaau Ba
Oy TOoJaJapHM XaM HMKKHHYM TUTUII OapabaHu KO3HMKJIapH Y3u OwiaH wiub onud, KoOUpraiu
nmamkapa ro3acu Oyinmab cympad omu0 keraau. Mmocnmuknmap arperaTt octura >KoWJaimraH
OyHKepra TymIaad, Tojlajlap 3ca, MapkaszJaH Ko4uMa Kyd TabCUpUIa KHCKAa KYyBYp
OpKanu IOBUII arperaTUHUHI BaHHACUTa TymIaAu. ToNajJapHUHT TUTHIWIIM BaKTHUIA
aXparmd YMKKAH YaHIJIap arperaTHUHT YCTKA KHCMHUTa JKOWIamraH Maija TemuMKIapAaH
yuKuO, KUCKa KyBypJap OpKajM arperaTAaH TallKapura YHKapuiaam.

3 4 5 7 8 9

" \ I an / |‘
2.0\ _—\ / / ;
. i / /

1-TabMUHIIOBUM KOHBEHD; 2-TAbMUHJIOBUU POJIHK; 3-IpykHUHA; 4, 8-KO3UKUYAIH

6apabannap; S-TemuKIN TYp; 6-KyBYyp; 7-XapakaTiaHyBuu KO3uKiap; 9-kopmyc; 10-konkok; 11-

YUKHII HOBH; 12-Typau nanxkapa; 13-0ynkep; 14-yctyH; 15-udaociuk koHBeHpH.

1-pacm. 2BT-150-1II pycyMiin TUTHII arperaTu cxeMacu

By arperaTHuHr acocuii KaM4YMJIMKJIApU TabMHHJIAII MEXaHU3MUJA TOJAa TUKWIMILIU
cogup OynumiM, HATUXKajJa arperaTHUHT TabMUHJIAHUII MEbEPU OYy3WMIMIIM, TUTHILI-
To3anam Oapabannapu Oekopra sHeprus capdiianmyd Ba YCUMIMK apanamma (KYWTHKaH)
JApUHM aXpaTa OJIMACIUTUIAMP. YCKYHAHUHI TabMMHJIAIl MEXaHU3MIIAPU KUCMHU/A THUKUIUII
comup Oynummra cabab, TpaHCIIOPTEP Ba TabMUHJIAII BAIUKIApU OUp-Oupura TYFpH
pocTaHMaras, BaIMKIap AMAMETPU KUUKUHA, TUILIAPUHHI WIAIITHPHII XOJIATH Ba X.K.
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1-rapMuI0BUM TpaHCHIOPTED; 2,4-TabMHHJIIALIL 1-TapMuIOBUM TpaHCHIOPTED; 2-TABMHUHIIALL
BaJIMKJIApH; 3-TEKUCIOBYU LIMIUHID. poaHry; 3-TeKUCIOBYM LMIMHAP; 4-TIpyKUHA.
2-pacM. 2BT pycymiiu THTHII-TO3a/1a11I 3-pacMm. 2BT-15011 pycym/iu TUTHII-TO32/1a11I
arperaTHHU TAabMHHJIAII MeXaHU3MHU arperaTHHU TAbMHHJIAII MeXaHU3MHU

Taxaun Ba Hatmwkaaap. IOkopugarn MyaMMOJIapHM Xall KWIHMII —MakKcaauia
YCKYHAHMHT TabMMHJIAII MEXaHU3MJIapU TaKOMWUIAIITHUPWIAN 4-pacM, MyaMMOJAapHU €YHUMH
Xal KWIMHIA Ba IOKOPH caMapaJopiiuKKa OHpUIIAIAM. TaKOMWIIAIITHPUITAH —YCKyHa
Kydujgaruya WIUIAWIA: capajJlaHTaH >KyH TOJAcH TabMHUHJIOBUM TpaHcnmaptép 1 Epmamuaa
xomaié OyHkepura 3 Tymraau, Xxomame OyHKepH acocu TeOpaHyBuM (BUOpaIus) Mamkapagan 2
nbopat 6ynaub, )KyH ToJIacH TApKUOMAArd €HTWJ apajaliMalapAaH efall HAaTHXKachaa Xaiaoc
Kuiaanu. bynkepra tymrad toma tenmuru 0-14 aiin/mak. OyiaraH TapMUHIOBUM Bayukiap 4
épnamuaa 0-30 aiin/mak. Te3NUKIa ailllaHyBUd, TOJAHHU TapTUOra CONYBYM KHMUKHHA BAJMK 5 Ba
TEKHUCIIOBYHY IIWIMHIpPTra 6 y3aTaau. TabMUHIArHYIAp TOJAHU OMPUHYN KO3uK4Yamu Oapabanra 11
tanuabd 6epaau. 480-500 aitn/mak. Te3nuKaa ainanyBud OapabaH Tona TyTaMUHHU KOOWpPFaId
naHXapa ycTuja cypad YTUIIH HATHXKACUIa TUTAIU Ba UDIOCTUKIapaaH To3anaiu. UKkuHIn
Ko3uK4anu OapabaHja XaM XyAIu Iy skapa€H amalra OlMIHpUIaIu.

1-TabMHUHIOBYM TpaHCTIOPTED; 2-TeOpaHyBUM (BHOUpaIus) panxkapa; 3-xoMmamé OyHkepu; 4-
TabMHHJIAII BAIUKIAPH; S-POCTIOBYM KUUYKHHA BATHK; 6-00CYBUM IIMIMHAPCUMOH POJIUK; 7-
MpyXUHA; §-MaxkaMiaml Opycu.
4-pacM. TakOMIWITAIITHPUITAH TABMUHJIAI MeXaHU3MU

Acxpanrad upiaociauk HOB § opkainu M]IOoCTUK KoHBeWpura 9 tymaau Ba kozepor 10
OpKaJIM YCKyHA/IaH YMKapuiaau. Tojlagan eHruil YaHriap 3ca KONKOK TUpKunuiapuaan 13 ytud
arperaTHUHr yCTKM KUCMHUJA >KOWIamraH KyBypaaH 14 tamkapura 4yukuO keraau. TuUTHO-
TO3aJIaHTaH ToJIa HOB OpKaiu Te3nuru 735-800 aiin/mak. Oynran uyTkanu Ty3uTKu4ra 17 tammab
Oepunanu. UyTkamu TY3UTKWY KOJOCHUKIM TaHxkapa 18 ycTuaa TUTWITAH TONAaHU Cyapad
VTHIM HaTH)KAaCWAa TOJla YWTAUTMTHHU TapTHOTa KEITHpaad Ba YCUMIIMK apajalmMaliapuaH
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(xyHThkaH) To3anaiinu. bynaan tamkapu Oy 6apabaH To3aJlaHTaH TOJIAHU MapKa3JlaH KouMma Ky
TabCUpHUA KEWMHTHY IOBUIII arperaTtura Tamnuiad oepuin Ba3udacuHu XxaM Oaxkapaan S-pacu.

S-pacMm. UyTKaJIM TY3UTKHY

Harwkanap. TakoMWUIalITUPWITaH TabMHUHJIAIL MEXaHW3MU OpPKAIM KyHHJIaru
camapanopiaukka spummmian: 1. Xomamé OyHKepuaa Xap JOUM 3axupa Toja MaBxyl Oymaaw,
TabMUHJIAIT BATUKIApPH OYHKEp MUK KOWIAMTAHINTYA cadabii HHCOH oMuIHra OyaraH xaBd
KaMasiii, ToJla THUKWIMII OJM OJMHAJM Ba €HIWJI apajalmMajap YCKyHara KupMaclaH
To3anaHaay; 2. TabMUHIOBUM BaJMK JUAaMETPH UKKU OapaBap KaTTaJallITUPWITAH Ba alIaHMII
TE3JMTM WKKH OapaBapra CEKWHJIAIITHPUIMIIN HATWXKAacuJa ToJa TUKHWJIHMII OJIIU OJMHTaH.
bynnan Tamkapu Banuk trnniapu 35° C KUSIUKIA YPHATUITAHUHYU 3Ba3ura ToJaHu OyHKepaaH
WIAIITAPHO y3aTHIIM CE3WJIApid Japaxkana sximianrad. 3. TUKWIMHY ONAM  OJNIMHUILU
HaTIKacuga Oekopra Ko3uK4anu Oapabanra capdruaHaauran sHeprus capdu TeKairas.
Kosukuanu OapabaH TUILIApH TOJa TYTaMWHU TUTHIN Ba WIAINITHPUII SXIMAIAHUIIA YIYH
takoMuwamrtupuwirad. 4. Udnocnuk HoBnapura KoHBEHp Ba M(MIOCTUK KO3EPOTH YPHATUITAH.
Tona HOBNApUAa TUKWIMHY COAMpP OYJica OJIWHU OJUII YIYH KOMKOK, METaJUl apajaimMalapHi
yiiad KOJMyBYM MarHuT ypHatuiarad. 5. TuTuO-To3amaHraH Tojla YMTAJUIMTHHU WYKOTHIN Ba
VCUMIUK apanammManapuaad (KYWTHKaH) To3anall MakKcaaua 9yTKaId TY3UTKAY YpPHATHITAH.
bynpan Tamkapu TY3UTKMY MHCOH apallalllyBUHU Kamaiuiura cabad 6yinaau Ba KEMUHTH IOBUIIT
yCKyHacHra Tanuiad oepaim.

14

1-TapMUHIOBYM TpaHCHIOPTED; 2-TeOpaHyBun (BHOpanus) naHxapa; 3-xoMalé BaJlury;
4-TapMUHIAII BaJIUTH; S-POCTIOBUM KMYKHMHA BaJIUK; 6-00CYBUM LIMIMHAPCUMOH POJIHK; 7-
npyxuHa; 8-u¢nocnuk HoBY; 9-udnocnuk kouseipu; 10-udnocnuk kozepory; 11-Ko3uKyamun
OapabaHn; 12-koOupranu nanxapa; 13-typau Konkok; 14-ganr ynkui KyBypu; 15-Konkok; 16-
Mar”ur; 17-uyTkanu Ty3uTKuY; 18-KomocHUKIM nanxkapa; 19-tona unkum HoBH; 20-KopIyc;
21-6pyc.
6-pacM. TakOMHILIAIITHPHUITAH )KYHHH THTHII-TO3AJA1LI arperaTu
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Xyaoca: HOptumusna skcnoptOon cudamiv MaxCyloTJIAapHU WILIA0 YUKUII OpPKaId
0030p MKTUCONUETUHU PHUBOXKJIAHTUPHUIL, TaAOUPKOPIMKHU Hynra KYHUII, SHTCH Ul
YpUHIApUHM YpHATHII Ba capMmos oJMO Kenuin Oopacupa Kymiad yopa-Tagdupiap amanira
OLIMPWIMOKJA. TYKUMAUMWIMK TOJIAJJAPUHUHI HMUYUAA *KYH TOJACH HHI ap30H Ba cudatiu
SKAHJIUTH OujaH OOIIKa TojanapAaH axxpanud Typaau. XKyH TonacuHu cupaTHHU SXIIUIAII Ba
Oy COXaHM pUBOXNIAHTUPHUII MAaKCaJAWJa TUTULI-TO3aJall YCKYHACH TaKOMMJIIAILTHPHUIIH.
HaTtwxana KyTHITaH HaTHXKara SpULIIIIH.
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ABTOMOBIJI BA KUIIJIOK XYXKAJIMK MAILIMHAJIAPU

VK 631.356

KAPTOIIIKA TYTAHAKJAPUHU ILIHEKJIU BAPABAH
BUJIAH V3APO TABCUPUHU YPTAHUIII

baiit6000eB Habuxou ['ynomosuy,
HamMKWU, T.¢.1., mpod. ngbayboboev@gmail.com

Humanos Xatipyiino Xonmup3aeBud
HamMKU, mycrakun TaakukoTa, dost8400@gmail.com

KambapoB Dnmopbek Axmananu y¥iau
HamMKMU, craxep-TagkukoT4u

AHHOTamusi. Makonana OapabaHHUHT »3JjeBaTopra HHUCOATaH >KOWJIAIIMIIWHMA Ba
MapaMeTpiiapu Y3rapTUPHUIIHUHT TYNPOK-TYraHaK  MaccacuJaH KapTollKa TyTraHAKJIApUHU
aXpaTud oJMII Jkapa€HUra TabCUPU KYpHUO YHMKWIAM. TEXHOJOTHK XKapaHHUHT acoCHi
OocKUuwIapu, 3JacTUK LIHEKIM OapabaH OuWiiaH >KHMXO3JIaHTaH 3jieBaTopla TYHNpOKHU OapabaH
TabCUPUAAH CHIJDKUIIHN Ba TYIaHAKJIAPHU AXPAJIUIIN TaXJIWJI KUJIUHIHN. TaI[KI/IKOT HaTHWKajlapura
Kypa, 6apabaHHUHT TabCUp ATII OypuyaruHu, AMaMEeTpUHU Ba OapabaHHUHT 3JeBaTOpra HucbaTan
KOMJIAIIMII CXeMAaCHHU TaHJIall 0yiinya TaBcusiap Oepuiiu.

AHHOTanus. B cTathe pacMOTpEeHB! BIMSHUE U3MEHEHMS NIApAMETPOB U PACIIOJIOKEHHUS
6apabaHa OTHOCUTENIBHO MIPYTKOBOTO 3JI€BaTOpa Ha MPOLIECC 3aXBaThIBaHUS KITyOHEH KapTodens
oT HO‘IBeHHO-KJ'Iy6HeHOCHOI71 MacCCHI. HpoaHaJ'II/ISI/IPOBaHHBI OCHOBHBIC 3TaIlbl TEXHOJIOTHUYCCKOI'O
mporecca, MoabpéM KiyOHel kaprtodens OapabaHOM, KpOIISHHsS W Cemapaliy IOYBBI Ha
MIPYTKOBOM 3JIEBATOPE OCHAILIEHHOT'O YIPYIUM pa3paBHUBAIOLIMM LIHEKOBBIM Oapabanom. [lo
pe3yiibTaTaM I/ICCJ'IC,Z[OBaHI/Iﬁ AaHbl PECKOMCHIAIIUHA T10 BLI60py yria 3axBaTa, AUaMeTp 6apa6aHa
U CXEeMBbl pacrojoxkeHus OapabGana Haj dneBatopoMm. bapaban mmametpom 0,32 ™M
YCTAHOBJICHHBIX Ha 3JICBATOPOM U PACIIOJIOKCHHBIX I1O npennomeHHoﬁ CXCMC YIOBJICTBOPSCT
yCIIOBUS 3aXBaTa KIIyOHeH KapTodes.

Annotation. The article considers the influence of changing the parameters and location
of the drum relative to the rod elevator on the process of capturing potato tubers from the soil-
tuberous mass. The main stages of the technological process, the lifting of potato tubers by a
drum, crumbling and separating the soil on a rod elevator equipped with an elastic leveling screw
drum, are analyzed. Based on the results of the research, recommendations are given for
choosing the angle of capture, the diameter of the drum and the layout of the drum above the
elevator. A drum with a diameter of 0.32 m installed above the elevator and located according to
the proposed scheme satisfies the conditions for capturing potato tubers.

Kanurt cy3aap: kapromika KoBnaruy, 6apadaH, TyraHak, TYIpOK, 3JIE€BaTOpP, TAbCUP ITHII
Oypuaru, UIIKajgaHuIn Oypyard, maiganarad, aKpaTHIll.

KiroueBble ciioBa: kaprodenexonarens, 0apadaH, KiIyOeHb, TIOYBA, AJIEBATOP, MPYTOK,
yroJ 3axBaTa, yroJl Tp€HusA, KOMKOOABUTCIIb, CCIIapalysl.

Key words: potato digger, drum, tuber, soil, elevator, rod, grip angle, friction angle, clod
crusher, separation.

Kupum
Xo3upru napna qyHENA KapTOIIKa WILIA0 YMKApUIl XakMH Kymanub 6opmokmaa .MJIX
JaBIATIAPUHUHT  aKcapuAaT XYyKajJukiaapAa Oy SKMH yYyH a)XpaTWIraH MalJOHJIApHHUHT Xap
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O6upn Oup Hewa 103 rekrapaad omaau [1,2,3,4,5,6]. lllyaunr yuyn MJX naBiamapuHUHT
EBpora kucmmujarm KHMIUIOK XY)KaJduTd IOKOpPU YHYMIM KYI KAaTOpiaud  WHFUO OJHII
TEXHUKAIAPUTra MyXTOX. . BUpoK, Y306eKHCTOHHMHT KHMIIOK XyKAJTHTH JapakacH, KapTOILIKA
ETUIITHPULTHUHT MOJJIUN-TEXHUK 0a3aCHHUHT X0JIaTH Ba 00-xaBo mapoutu MJIXuunr EBpona
kucMmu, AMepuka Ba EBpomna gaBnatnapuja KapTOIIKa ETHINTHpPHUIIAA QoiiganaHuIagural
MallliHajJap TU3UMUIAH XaJId XaM TYJIHK (porgamaHun iMKOHHEA Oepmasintu [7,8,9 ,10,11,12].
[lysuar yayH Y30eKHCTOH INApOMTHIA MAIIMHA BA JKMXO3IAp HAMIMIU TacT OYIraH OFUp
TYNPOKJIap/a UIUIANl YI4yH MOCJIAIITHPUO JIoiinXaaaHrad OYIHIN Kepax .

TagKuKoT MaTepuasJiapu

Kapromka koBmaruu »51IeBaTOPMHHMHI MapKa3ua >KOWIAITraH IIHEKIW OapabaH yHra
JeMexJaH Tylmaaurad 0apua TynmpoK-TyraHaK MacCaCHHH dJieBaTop OVitmald cypuivmmra TabCcup
KypcaTHiu kepak. by kapa€n (akar MabiayMm mapouTiapia MabiyM OUp IIapT OakapuiraHia
amaira OHIMIIM MYMKHH. BU3HMHI TaJKMKOTMMM3JAaH Makcaj ITHEKIM OapabaHHH TYNpOK-
TyraHak Maccacura TabCUp KapaéHWHU TaxXJWI KUIWILXaMAa Takiud KWIMHAETTaH WITYU
KHUCMJIapHM TapaMeTpiapuHu acocnamgan ubopar. JKoiinmamryBra, yidamra, Imakira Ba
Oomkanapra Kapad, map éku muwmHap [9, 10], ned kaOyn KWIMHTaH TyraHak IHEKIN OapabaH
OuslaH 3JIeBaTOp OpajUFU]a WKKUTa €KW OWTTA 1JIeBATOp YMBUFUra TEruO TYypUIIH MYMKHH.
Arap tyranak OapabaH OWIaH TYKHAI KEJTaH/Aa dJIEBATOPHUHT WKKUTA YHBHUFUTA TETHO TypraH
TasgsHaéTran Oyica,TyraHak »3JIeBaTOp YMBMKJIApUra HucOaTaH THHY XOJIaTAa KOJaad, Yy XO0Jijaa
TyraHak 0apabaH 3JeBaTop OpaluFuaa CHIDKIMACIaH Oupra XxapakaT KWIaIu.SbHHU SJIOBYH UIITIH
KucMiiapra HucOaTtaH MyBo3aHaTAa OYiiau.

Arap Tyranak OapabaH OWiaH TYKHAII KelraHaa opkara cypuica €ku Oypuica, y xoiaa
y derapaBuil uBMKJIaH (akaT KeHMHTH OWTTAa YMBUKKA TasHTaH XOJNJa axpanuld 4YMKaau, Ba
Oynma yuunr xomatih f5,-AP (1-pacm) Oypuak opkamu anukigananad. LIyHWHT ydyH, 1map
cudatuaa Kapanaérran OyHmaih oObekT [12], Oekapop XOJaTHH dTrajUlaiiid Ba XapaKaTIaHHII
HYKTaW Ha3apaH 3HT EMOH X0JaTAa Kojaaau. bus aliHaH 11y XonaTHU KYypuO YNKaMu3.

1-Pacm. Kapromka TyraHak/JIapMHU 3J1€BATOP YMBHUKJIapu OnaaH 0apa0aH opajurugaru
XO0JIATMHM aHMKJIALI CXeMacH

Bbexapop xonarna Typras xucmra 6apabanHUHT HOpMas Ky Ny, 35eBaTOp YNBUFUHUHT
HopMai Kyuu Ny, xucM Ba OapabaH ypracuaard WIIKadaHUII Kydu Fy Tabcup KWiIaau, )KUCM Ba
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YUBUK YpTacuIaru WIIKaJaHUII Kyyd F; HUHT KUYUKIUTW Tygailin yHU 3bTHOOpra oJMaimMu3

[9]. Tannanran koopaunatanap ykiaapu O' x' Ba O'y' ra HucOaTaH Kyd TEHIJIaMacH:
> x =F cosa, + F; cos(B, — AB) + N sin(B, — AB) — N, sine, >0, (1)

D v=N;cos(B, —AB) — F;sin(B, —AB) — N, cosa, — F;sina, =0 (2)
Oy epana a, —Tabcup Oypuaruy;

f, — JKUCMHHHI 3JIeBaTOp YMBHUKJIApPH Opacuaa OapKapop XOJATHHU TaBCH(IOBUM
Oypuaru; AS—
KMCMHUHI OOIIJIaHFUY X0JIaTUra HucOaTan Oypyaru.

(1) ndonanu TaxIMII IMIYHU KYPCATAIUKH , 3JIOBYM WIIYM KHCMJIapra Keinuo TyIaauraH

macca O'x' YKk Oyina® Tamkumia 3TyBYM Ky4JaH CHIDKUTYBUM Kyd KaTrTapok O¥yica macca
TYIUTaHNO KOJIMACAAH caMapain JIAHUO 3JIeBAaTOp YMBUKIAPHU OPACHAAH TYLIHO KETaIH.

F, cosa, + F; cos(B, —AB) + N, sin(fB, — AB) =sine, (3)
By wu¢pomama F =fN,;,, f — >xucm Ba Oapaban ypracupard HIIKATAHULI
ko3¢ppummentu, F, = f;N,, f, — xucm Ba uyuBMK opacumaru HIIKanaHum koddduipenTu
SKaHJIUTUHU Xucoora onubd, (2) ubonanu N, ra HucOaTan xucobnacak:
N; =N, cose, (1+ fitgey)- {COS(ﬁO _A/B)[l_ fsta (B, _Aﬁ)]} (4)
(3) udonara (4) TeHrmamaHu KyHMuO 37eBaTOp YMBUKIAPUTA pE3WHA KOTUIAHTAHJIUTHHHU
XHcoOra XoJ/1a Y3rapululapHU aMajra OlIMpraHiaH CYHT Kyiuaarnda Oymanu:

o, —(By —ABy)2< 9, (5)
Oy epna ¢ =@, = ¢,; f, — Tyranak cupTUHHHT OapabaH CHPTH YpTacCHAArH MIIKAIAHUII
Oypuarm; f, — TyraHak CHUPTHHUHI 3J€BAaTOpP YHMBHKJIAPH OPACHAArH HINKAIAHUII Oypyary.

[lynnait kUm0, snaHUIN Kapa€HU camapainu OVIUIIM ydyH Tabcup Oypyard Ba YHMBHUKKA
HUcOAaTaH KUCMHUHT XOJAaTUHHU aHUKJIOBYM Oypuakiap ¢papKUHUHT sipMH OapabaH Ba 371€BaTop
cUpTIapuaH OMPUHMHT UIIKAJAHUII OypUyaruaaH KUK OYIUIIN KepaK.

TaaKMKOT HATHKAJIAPU Ba MYXOKaMacH
Tabcup Kuum Oypuaru (2-pacm)

Dy +2S+d, —+/(d, +d )—S¢ ©)
D, +d, ’
by epna Ds; — GapaGaHHUHT auameTpw; S — OapabaH 3JeBATOp CUPTIAPU OpacHIarH
macoda; d, — sneBarop umBurHaUamerpu; O, — auamerp (KUCMHHUHT KYHAAIaHT YI4aMH
(Tyranak)); So — 2y1€BaTOp YUBUKIAPH KaJIaMH.
(6) ndonara acocaanud Oy Ba So TapHUHT y3rapmac KMAMaTIapuaa Tabcup Oypyaru o,

@, =arccos

kamasiad, Ds, S Ba di mapHHHT opTHIIM OWiaH 3ca Tabcup Oypyarnm @, XaM OpTaIH JeraH
Xysocara KeJIMIINMU3 MyMKHH.

2-pacMIaH KYpUHUO TypuOIMKH, >KUCM XOJATUHUHI 3JIEBaTOpP YMBUFMra HHcOaTaH
0apKapOpJIUTMHU XapaKTepaoBYH Oypyak f,

B, =arcsin[S, /(d, +d,)] @)
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2-Pacm. S, Ba Dsmin HM aHHK/IaII cCXeMaCH
KucmHMHT OepwiraH KyHAaJdaHr YyiadamMu Y4yH o,Ba [ Hu Owiran xonza (5)

dbopmynamaH MycTaxkaMm TYTHII MyMKWH OynraH uderapaBuii Oypuak Af HU TONHII MyMKHH.
[ynra acocnanu® €3ammus:

AB <20+ B, —ay (8)

Ds=0,32 M, S =0, dc = 0,08 M, du = 0,011 M, So = 0,0413 M 6yiranma AS Oypuak 12°
20" ra tenr Oymamu. Illynmait xwiu6, AP < 12° 20' Oynranga >KUCMHU MyCTaxkKam TYTHIL

TabMUHIIaHAIU. XaKUKATIaH XaM, IOKOPH TE3JIMKAa cypaTra OJHMII KypcaTraHuaek, Oup Xui
OonutaHFud MabiIymMoTiap mapoutuaa AP Oypuak xartomuru (5%) derapacuua Oynmamu, s’bHU
KUCMHHHT OOIUIAHFUY XOJIaTUTa HUCOATaH OFUINU Aesipiu Houra TeHr. LIIyHUHT y4yH Kenrycu
xucoOmapaa AP Oypuak KuiiMaTH 3bTHOOpra OJMHMANIM, )KUCMHUA OWTTa 3JIEBATOp YUBUFHTA
TasHraH ne6 xucoOmaiimMu3 (9Hr €MOH IIapouTiapra acociaHu0); Y XOJJa MAacCaHH CUJIMKUT
mapTv KylWuaarnya €3uiaau:
(g +Bp)2< ¢ ©)
Mabaym OYynuIInYa, YUBUK JUAMETPH Ba yilap oOpacujard KaJaMHHHMHT Y3rapmac
KuiiMatiaapuaa 0apaOaHHUHUT TabCHp Oypuaru Kamasiau, YMBHK JHaMETpU Ba yjiap opacujaru
KaJaMHHMHT KaTTajamuo Oopuiy OwiaH TyTHII Oypuyaru Kuupasau, 6apabaH JuaMeTpUHUHT
KaTTaJalKIIM Ba 6apabaH Ba AJIEBATOp CUPTIAP OpaTUFH (TPAHCHIOPTEP YMBHKJIAPHU OpacHIard
MaKCHMall THPKHII 25 MM HH TallKWI dTafu) OpTaiy, KUCMHHU TYTHII AUAMETPUHHU OPTHILIU
Owran Oypuak karranamanu. lllynnan kenmu6 ynkuO, 6apabaH nuaMeTpu Ba 3JE€BATOP CHPTIIAp
OpPACHHUHIT KaTTaJAIlMIIA TYMPOK-TyraHaK MAacCCACHHU SIXIIU CapaJlaHUIIUTa KyJlald [IapouT
sipaTajiu.
bapabaHHMHAT MUHHMAJT THAMETPUHY aHUKJIAHMU3.
2-pacMaH KYpUHUO TYpHOIUKH,
—D"m"‘; d, +S= —Dﬁm‘”; d, +COSa,+ = d,+d, er d, -C0S 3, (10)

OyHI1aH
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S d, (cosa, +c0sf3,)2S —d, (1—-cosp,) —25

D, i >
omin 1-cosa,

(11)

bupok, OapaGaHHUMHT JAMAMETPUHHM aHHWKJIANINA, CUPTIAp opacuaarn macoda WYK
OyiraHaa SHT KaTTa KYHJAJIAHT Y1d4aM Ba OMTTa YMBUK OMJIAaH KOHTAKT/a OYJTaH )KIUCMHH TYTHII
[IAPOUTIIAPHIAH KEJINO YMKHII Kepak Oyiau.

[lynra acocnmanu®, 6w3 amabuérnapaa KEITHPWITAaH MAabIyMOTIAPHH XHCOOTa OJIraH
xosaa (11) udonara kuputuiran KuidtmMatiapauar ypaaramus: d, = 0,011 m, d, = 0,08 m, S = 0.
0,08 manameTpiuTyraHak yayHfS, Oypuak 27°ra tenr. byHaai Gonutanrud MabayMoTiIap OuaaH

6apabanHuHr MuHUMaI auaMeTtpu 0,32 M OYnanu, ssbHU Takaud 3TUIraH cxema Oyiinua 6apaban
muametpu 0,32 ra OynraHga ce3wsapid Japaxkaaa dJIaHuII X1 0Yaau.

XyJsocanap

1. ynpait kunub, 37MaHMIN Kapa€HU camapaid OYIuIIM y4yH Tabcup Oypuaru Ba
YUBUKKAa HHUCOATaH KUCMHHUHT XOJATWHU aHUKJIOBUM Oypyakiap (GapKuHUHT sipMu OapabaH Ba
3JIEBATOP CUPTIApUAaH OMPUHHMHT UIIKAJIAHHUII OypUyaruian KHUMK OYJIUIIN Kepak.

2. bapaban »meBaTop opacuaard THPKUITHHHT OPTHO OOpUIK OWJIaH SJIaHUII JKapaéHU
AXIIATAHATH.

3. Dnearop ro3acura Takiaud STUATAaH cxema Oyinua >xoimamrtupwiran 0,32
auaMeTpiau OapabaH »JIaHUII jKapaCHUHH caMapaid OYJIMIIMHM Ba KapTOIIKa TyraHAKJIApUHU
IIMKACTIAHMACIUTMHA TAbMUHJIAHAH.
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AHHOTANUA: MaKOJaJa KHUIUIOK XYKaluTH Wnuiad udukapumuaa QoimanaHuIaIural
SHI'WM TUIIAAru peCypCTCKaMKOpP Ba KaM XapaXaTjIh, TAKOMUJUIAIITUPUWIITAH AHI'M TCXHUKAJIAPHA
KYJUTAITHUHT camMapacy Ba YHra SpUIIMII UMKOHMHM Oepuil xakuja €prwidrad. byHma skumn
afrmapatuzialru ygaJoBYM alapar YUTUTHU apuK4dara TYIDWUIIWHWA TabMHHJIIAIIHK, apUK4Yalaru
YUTUT yCTUTa TYNPOKHU TaOMil TymMIIM OWJIaH KMCMaH KYMWIMIIM Ba MpUKaTKa OWJIaH YUTUT
MKKHM TOMOHJIaH KYMUJIIIH KapaéHu Ha3apuid Kypuod YMKUITaH.

AHHOTalII/Iﬂ: B CTaTb€ OCBCIIACTCA 3(1)(1)6KTI/IBHOCTI) HUCITIOJIB30BAHUA HOBBIX BUIOB
pecypcodddekTHBHOW W Malo3aTpaTHOM,  YCOBEPIICHCTBOBAHHON  HOBOW  TEXHUKH,
HpHMeHﬂeMOfI B CEIBbCKOXO3IHCTBEHHOM MMPONU3BOACTBE, U BOBMOXHOCTU €€ JOCTHIKCHMUSI. HpI/I
3TOM THE3JI0OBOE YCTPOWCTBO B TOCATOYHOM YCTPOHCTBE OOECMEYHMBACT IMOMAJaHNE CEMEHU B
KaHaBy, YaCTUYHOC 3aChbIIIaHUC CCMCHHU B KaHAaBC MOYBOH 3a CYET €CTECTBEHHOIO maacHusd, a
TAKXKC MPOUECC 3aACJIKN CCMCHU IIITUJIBKOH C ABYX CTOPOH. TCOPCTHUYCCKU CUUTACTCH.

Abstract: the article highlights the effectiveness of the use of new types of resource-
efficient and low-cost, improved new techniques used in agricultural production and the
possibility of achieving it. In this case, the nesting device in the planting device ensures that the
seed falls into the ditch, the soil is partially buried on the seed in the ditch by natural fall, and the
process of burying the seed with a pin from both sides has been theoretically considered.

Kaaur cy3aap: cesika, ypyF, SKUII anmnapaTtd, FWIAUPAKYA, MPUKATKA, JKHUII BAKTH,
3UYJjiarud.

KiroueBrblie cj1oBa: cesika, CeMsH, I0CaJ0YHOE YCTPOHWCTBO, KOJIECO, IPUKATKA, BPEMS
IIoCeBa, 3aroprau.

Key words: seeder, seed, planting device, wheel, coverer, planting time, compactor.

Kupum. Xo3upru BakTAa KHUIUIOK XYXKaJIWTHIA Jajajapra io3a HWIUIOB OepHuil Ba
SKHMHJIAPHU ¥3 BaKTHAA KU WIUIApUHH OO Oopuin nomap0d Macnanapnan Oup OVimub
oopmokna [1,2]. Hartwkama, KHIUIOK XV)KaJIWTH WILIAPUHA Oa)kapuill ydyH arperatiiap
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ETUIIMACIINTHY 103ara Kenub Koy, XKymianaH, TyIpoKKa acoCHi Ba 1032 MIIJIOB OCPUII, IKUII
Ba KaTop OpajapuHU IOMIIATUII WIUIAPUHHU Oa)kapuIll yYyH 3apyp TE€XHHKA BOCUTAJIapH HUILIA0
YUKUII XaMmJla 3aMOH Talabllapura MOC SHEPrus PeCcypCTeKaMKOPIUTHHH OIIUPHIIL MYXHM
0ymm6 Koamokaa [3-7].

Kunuiok  xykanuru wunurad 4YuKapuiidga pecypcTekaMKop Ba KaM  Xapakatiw,
TaKOMWUTAITUPWITAH SHIM TEXHUKAJapHU KYIJIall IOKOpU camMapara SpUIIUII HMKOHUHU
Oepanu [8-11]. ByHunr yuyH skuH skumia QoiinanaHunagurad MUHHM CESJIKAJAPHUHT SKHIIT
aQHUKJINTY, TE3NUTM Ba MEXHAT pecypcllapd y4YyH XapakaTjapHH TEKOBUM SHTU aBIIOJ
TEXHUKAJIAPUHU SPATUI JIO3UM.

DKuImra KyWwiaraH TtajnaOmap Oup-xwin Oynumura kapamail Typiad AaBiaTiapia Ba
¢bupmanapaa unrad YUKWITAH CesUIKalap WIMYU OpPraHIapyHT XWIMAa-XWUIUTH, TpaKTopiapra
VpHaTumi, yjam ycyjlapura Kypa, YpyF OKHII MoOcjiamallapyjard HWIIYH OpraHiapu
KOUJIAIIyBUTa Kapad Typiapra OyInHAaIu.

Kunuiok x¥ykanuk unuiad yukapuiiyd TaxpubacugaH MabIyMKH, XO3UPrd KyHJa KHUYUK
XKMJTU epJiapa SKUII UIUIAPUHYU aMajra OUIMPUIIIAa aHbHABUHM TEXHUKAApAaH (O 1aTaHuII
EHIWIFU-MOIIIAI MaTepuaiiapy, ypyr cap(u, SKUII BaKTH Ba cUdaTUra KECKUH TabCUP ITMOK/IA.
[y 6ouc OyryHr# KyHHUHT MyXUM Baszudanapaan Oupu ypyFlapHU SKHIITa T€3 MOCIaHyBYaH,
SHEPTUSPECYPCTEIKAMKOP Ba UKTHUCOIUHN KUXATIAH KyJail OyIraH 5KHII CesuIKallapUHU SPaTHI
Ba UILIA0 YUKAPUILITUD.

MarepuaJiiap Ba MeToaJIap

[laxTa  ypyFMHH D3KuIIJ@a TypJM  KOHCTPYKUHMSIM — CesUIKajlapjia  TEXHOJIOTHK
orepanusuiapHu O0a)xxapyBuu TypJIHM UITYM OpraHiapAaH (oiganaHumagm.

OKUII CEeKIMSICH YaHFWUIU 3KKW4 1, 3uunarud 2, dyanru 3, 3aroprad 4, mpukatka 5 Ba
FusIIMpakya 6 napaan uoopar (1, a-pacm).

1

777 -]

a) 0)
1-pacm. IlaxTa ypyFUHM 3KHMII TeXHOJIOTHK cXeMacH: a) MaBxyn, 1- 3kkuy; 2-
3UWiIaruy; 3-4anfu; 4-3aroprad; S-nmpuKaTka; 6-FUIaupaKda; 0) TaKOMUUIAIITaH, |1-9KKuY; 2-
3UWiaruy; 3-4aHru; 4-3aropray; S-FuigupaKda
DKKHY XapakaT JaBOMHJIAa MUYOFH OuiaH TynpokHu kecu6 (1-1), yau OyiinHya Oyiinad
Oypuak octuia TapkaTuO cypamu. bup BakTHH y3ula MOHACUMOH 3WYIIarM4 apuKya OCTHHH
3uwial, TYNpOK TarujaaH Kanwuislp Haldajgap OpKaJld HAMJIMKHH YPYF arpodura TYpiaHUIIN
Y4yH MIapOUT spaTad Ba MIAKIUIAHUII XOCWJ OViaau. DKkU4 OYHHUTa MNeprneHIuKyssp
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YpHATUITaH YaHFM COINHUKHM OOTMO KETUIIMHU Yerapanad, SKUII YYKypJIUTHHU Oup-
XWUIWIATUHA TabMUHIAWIM. OKKUY OpKacura OSTrWiraH KypaKCHMOH 3aropTad TYNPOKHH
apuKyaHu €H TaMOHHUJAH apuK4a ypracura cypud kymanu (3-3). MkkuTta Kecwiran KOHYCAaH
TAIIKWJI TONraH IOKOPHU acOCIM OUPUKTUPWIraH NPUKATKA 3UWIarud KYMWIraH ypyF yCTUra
TYMPOK YIOMH XOCHJ Kunaau (4-4) Ba Oup BakTHHU y3uaa 3uwnaiam [1].

CTX-4 Ttypunmaru cesyikajgapja S5KKHY OpPTHAAH OYII yapM TapAMIUIM FHIIUpaKda
YpHATUIATAHIUTH YpYF OWIaH TYNPOKHH SIKHH KOHTAKTJA OYIWIIMHMA TabMUHJIATaHU YUYH YPYF
VU0 ynkummau ( 35 % ra) ommpanu [2].

Ymly TeXHOJIOTUSHI KaMYWIMKIAPU IIyHIaH HOOpPATKH, YPYF YUyH OUMJITaH apuKyara
YpyFAaH OJJMH apuK4a JAEBOPUHHU IOKOPM KUCMHJAH TYNPOKHHM KY4yuO TYIIMIIMIAH SKUMI
YYKYpPJIIUTHHU Y3rapu0 KeTHIIUIND.

ByHjaH Tamkapu OYiimHYa neBOpH Ba 4aHFM opaciaru Oypuak 90° 6yimb, TynmpokHHM
0ab3u KOWJIapu HAMIIMTH OKHOaTHIa Oyjap opacura HaM TYNPOK ENUIINO KOMUIIM Tydaiinu,
yaHFu OUp MyHUYa Macodara KyTapuiaay Ba SKHII YyKypIUTHra CaJOuil TabCUp ATAIH.

MkkuTa KeCcHK KOHYyCIaH nOopar OyiraH 3uwiardd ypyF YCTUIArd TYNPOKHH KepakiH
napaxana 3udiail onmaiau. Funaupakda sca, ui sxkapaéHuzia TYIpOKHU ypyF OUJIaH CHIKUTHO,
HaM TYIpPOKJa ypyFHH Y31 Ouian onub ketumm MyMKuH. Hatmkana, Maiiionnaru ycumimkiap
COHU KamMaiub keTaiu.

Yer mamnakaTiapsia UIIad YMKWITaH CessIKa KOHCTPYKUUSTIapU TaXJIWIN KypcaTaJukH,
Macanan: «TpyBuw» («Hatzenbichler»), ymapHu SKHII CeKUUSCH, apUKYAOUyBUM Ba
apuUKYaKyMyBUM JWCKaJapAaH uoopat skaniaurd MabiyM.«John Deere» ¢pupmacu «TpyBu» nebd
HOMJIAHTaH KYMYBYH MIIYU OPraHjiap KOHCTPYKIMACHHU TakIu( KWIraH.

KoHCTpyKIIMS WMKKHM TaMOHJIaMa YapM TapAWIUTH TUCKIHM IKKWYJIaH ubopat 6ymub , v
xapaéHuaa (V-cUMOH) apuK4a XOCHIJI KUJIa U Ba YPYF SKUJIa/IH.

2-pacM. KyMyBYM HIIYM OpPran/jap: @ — MKKHAMCK/IU (Pe3UHA rapaMuLIn) 3KKUY; 6 — V
CHMOH KaTOK 3M4Jaru4

HaTu:kanap Ba myxokama
IOxopuaary KaMYWUIMKIApHU YeT MaMilakaTJIapHU CesjKajlapyu KOHCTPYKLUHSJIAPUHU
nHoOatra onran xonjga 6aprapad 3TuO TakKOMWIIANITaH WIIYM OpraHjap OWiIaH WIUTalgUraH
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KylHJary SHrd TaKOMUJIIAIITaH SKUII TEXHOJIOTHACHHU TaKIU( KUJIaMU3.

Taxomwmiamrad dkum ceknusicu (V-CUMOH) apukda odayBuH 3uwiarnd 2 ju (1, 6-pacm)
YaHFUCUMOH 3KKWY 1 Ba Maxcyc cupTiM 3aropTay 4 Ba ypyFHU HaM TYNPOK OMJIaH KYMyBUH
FUIIMpakda 5 maH umOopaT. DKKWYra «KaJIJIUPFOuY» TypHJIard YaHFU YpHATWITaH OYyiuo,
YyKypuaHH IOKOPH JCBOPUHH 3UWiaiiau (2-2) , OMp MaxalHW ¥y3uJIa SKKUYHU YyKypiIammo
KETHIIY Ba TYNPOKHU PYFIAH OJIUH aprKydara TyIuO KeTHITUHHA OJIIMHU OJIa IH.

OKKHY OpTHra YpHaTWIraH FUJAMpaKya apukya €H JeBOpUHHU CcypuO-0ocub® Oup Heua
KaTaMra Tynpokuu suwiaian(D-D).

Jlemak, apuk4ara TYOpOKHU CyprJuO o Tymum Oypyaru €Ku TaOMui KHSIUK Oypuaru

OCTH/1a aMaJIra OLIUPUIIALIH.
Xapakar Te3nuru iyHamumu Oyiimda Or YKHU, BepTUKan HyHamum Oyimda O, YKHH
nactra WYyHalITHpaMu3 Ba TYNPOK YIOMU MapKa3uHU KoopauHaTta 6ommu 0 Hykra ne® xaOyn
Kuiamu3 (3-pacm) [2].
IKKUY HCASU

3-pacM. DKKHY OPKACHJAard TYNPOKHU CHPNAHUIIN: a) apuK4ara 0)KHsUIMK XOCHJI
KHJIYBYM YH3MK Oyiinya

W sxapaéHunia TynpoK YIOMH 9KKHY KaFuAaH YTraHJlaH CYHT, apuKJara Tyuia Oonuiaiiam,
YHra OFUPJUK Ky4d MQ Ba TAllKM MYXUTHU KApUIMJIMK Ky4d TabCUp ATaau. TyNpOK YIOMUHHU
BepTUKaJ HyHanmumina OOUUIAaHFWY TYIIMII TE3JIMTH HOJTa TEHIJUIH Ba TYIIUIN OalaHUIUTH
KUHAMaTH 03 MUKIOPHM TALIKWI 3TTAHIUTY YYyH, TAlIKM MYXUT KapIIMIMIUHHA XHUcoOra oiamaca
xam Oymamau [2].

VY Xonaa TYypoK YIOMUHUHT XapakaT TeHrJIaMacu yioy KYpUHHUINTA 3ra 0yiau:

d?x d’y
—-=0; m—-=mg.
dt? dt? g
by epaaH Kyiinaaruau aHUKJIaniMH3:
dov do
X =(; —%=g. 1)
a a9

Tenrnmamanu wkkama TomMoHuHM Ot ra kymaiTupuO, yHH HHTErpauiad KyHHIardH
AHUKJIAUMM3:
v, =C, v, =gt+C,. (2)
bouutanruy maprtnapra kypa t =0, v, = v, v, =0 Oynranna, y xonaa C, =v,,,C, =0.

HuTterpannau y3rapmac KuiiMaTiiapuHu (2) TeHrJIamara Kyunuo, Kyiuaarura sra 0yiaMus:
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dx . dy .
ot T T T
2

OyHmaH: X =y t+C,;Y = % +C, HU aHUKJTAHMH3.

Bormnanruu maptaan Cs = C4 = 0 KaHIUTHHY aHUKJIAHMU3, y X012

o9t
X = t’ = _1
UxO y 2
Oy epaaH:
2
y— gx”. 3)

==
20y,

v,, =, MAMaTHUA XucoOra osmod, yHu (3) KyiHuO Kylnaarura sra 0ynamus:
y = xtga
(9o —tge) + (tgp —tg B)sin
Bynaan Te3nMMKHM TOMHIIT MYMKHH:

=%=\/ gxtgar
(9 —1t9¢,) + (tgp —tgf)sin

UxO
TynpoK YIOMHWHHA HAaTUKAJIOBYU TC3JIUTU:

_ 2 2
U—JUX0+Uy,

)
a =arctg —-
UXO
Tynpoxk ytomu yerapaBuii Kaiamaas cypuianu. Kus ro3anan cupnaHu® Tymui Oypyaru
€Kk TaOMUii Ty Oypyard oL HA TalIKui 3tanu [2].
Kus 103a Xocwi KHUIyBYM YM3HKKAa MQSINoL KuiiMaTra sra OYaraH TYNPOK YIOMH TabCHP
kunaau (3, 6-pacm).
Tynpok yrOMUHHM TalIKWi 3TYBUMCH KHs t03a OyiiMua xapakarinaHaau. By xapakatra
MIIKAJIAHUII Ky4d KapIIWINK KypcaTaau, SbHU:
F =mgcosatge,

y

Tymum 6ypuaru:

Tynpok yIOMUHUHT XapakaT TeHIJ1aMacH:

m d°x_ 0; md_2x =mgsina —mgcosatgey;;
de2 7 dt? &
WuTerpannapnan CyHr Kyluaarura sra 0yiamus:
dov do
X=0, —L=gcosa(tga —t
at at g9 (tg 9¢,)
éu v, =C,, v, =gtcosa(tga —tge,) +C, uynnaii kummb t=0, v, =v,,, v, =0,
C =v,,,C,=0.
V3rapmac KaTTaIMKIapHH TEHIIAManapra Kyiuo6 vy, V) KHAMaTJIapHU aHUKJIanMu3.
U, =y, U, = gtcosa (tga —tge;) €Ku % =0,,, 3—{ =gtcosa(tga —tgg,),

Oy epnan
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X=0,t+C,, y =%gt2 cosa(tga —tgg,) +C,

Bbonnanruu maptra kypa Cz=Cs= 0. SKaHIUTMHU aHUKJTANMU3:

1 1
X=0,t, y=§gtzcosa(tga—t9¢1)=2 —0x’ (tgr —tgg,)

x0
3HI[I/I TC3JIMKHU BEPTUKAJ TAIKWJI 3TYBYUCHUHU aHUKJIAl MYMKHWH!

XCOS«&x
v, = P (19 - tgg).

UxO
TymummHan HaTHKATIOBYH TE3ITUTH
L=V + uj .
Tymmm 6ypuaru:

Uy
o =arctg —.
Uxo
TprOK qerapaBI/H‘i KaTJlaMu yIOMI/IHI/IHF Ba Ta6HI/Iﬁ TyHIuIi 6yp‘-IaFI/IHI/IHI‘ 60H_IJ'IaHFI/I‘-I
BaKTJ'IapI/I MOC paBI/IH_I,I[a KYﬁHﬂaFan AHUKJIaHAU.

2y 2y
L= t= .
g gcosa (tga —tgg,)

By BakT wumma SKWII anmapaTUaard ysjaOBYHM amniapaT YATHTHU apuKdara TYHIHITHHA
TabMUHJIAWIY, apUKYaJard YUTUT TYNPOKHU TaOWi Tymuimy OwWjaH KHUCMaH KYyMHIJIaIud Ba
CYHIpa MpUKaTKa OWJIaH YUTHT UKKA TOMOHIaH Kymunaau [3].

[MpukaTka mapameTpiapu TYNPOKIArd KeCaKJIapHHU MPUKATKA TapAuIId OWIaH WIIAIIHII
IapTUAaH aHuKIaHaau (4-pacum).

7|k

OI
& T
E AL
J
B
7/
a=@g+@ e

Pacwm 4. IlpukaTka 1maMeTpUHHE aHUKJIALI
[IpukaTtka nuaMetpu 4-pacMJIaH Kyluaarnya aHuKJIaHa Iu
AB = r[1+cos(g, + ¢,)] = 2rcos ((01 > e J (4)
AB = ED = R[1-cos(¢, + ,)] = 2Rsin’ (% 2%) )

by epnan KylingaruHu X0CWI KWIAMU3

R > rctg ( 2%} (6)
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XyJoca
Taxpuba HaTwxkanapura Kypa, skuml (OHMJIArM JHI KaTTa Kecak ymuamu r=§8 cm,
UIIKATaHUII OypUakiapu ¢ 1 =30° ga Q2 =560 OYNTaHIMIUHUA XUCOoOTa oirad xoimaa R >9,2 cm

92 MM) PKAHJIWTUHU aHUKJIAWMU3 EKU Friaupak auamerpuan D >184vMm kaOyir kuiiamMus.
p p y
Jlemak, mpukatka auaMeTpu 184 mwm yiramaa OYmumm Kepak.
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UCCIIEIOBAaHUI IO OMpEeNeNICHUI0 yria HakJIoHa OyHKepa K TOPU30HTY MAIIWHBI JJIsl BHECEHUS
OpPraHMYECKUX YA0OpEeHU B TPAaHATOBBIX cajax.

Annotation. This article presents the results of theoretical studies to determine the angle
of inclination of the hopper for machines for applying organic fertilizers in pomegranate
orchards.

Kanur cysaap: yrutr OyHkepu, T'YHr OYyiard, WIIKaJIaHul Kod((UIIEHTH, TUPKUIIL,
OFUPJIMK KYy4H.

KiroueBbie ciaoBa: OyHkep i ymoOpeHUWH, yacThila HaBo3a KOd(PQHUIIMEHT TpeHWS,
3a30p, CHJIa TSKECTH.

Key words: fertilizer hopper, dung block, coefficient of friction, excavation, gravity.

Kupum. Keitnarn iunmiapna PecnyOnukamuzga aHOPYWIMKHU PUBOXKIIAHTUPHIN Ba
KaTTa MaiJIoHIapJa aHOP30PJIApHU Oaprio ATUI OViWYa KEHT KYJaMJId HIIIap aMajra OImpuo
KEJIMHMOK/A. Y30eKHCTOH pecryOiIHKach JaBiaT CTAaTHCTHKAa KymutacuHuHr 2021 fiummaru
MabJIyMOTJIapUra Kaparasja mMaMjakaTUMU3 Xyayauga ymymuid 8167 rektap MaioHIa aHOp
SeTUINTHPUIAAN Ba ylapaaH Xocua Oepanuran &mparmwiapu 5830 rexrapHu TalIKWI 3Taju.
bynnan depmep xyxanukiaapuna 4188 rekrap, AeXKoH (maxcuil €paaMuu) XyKaluKIapuaa
3006 rekrtap, KMIUIOK XYXXauuru (AOTUSATHHM amaira OIIMPYBUM TamIKwioTiapaa 1423
rekrapja aHopopiapaan ymymuid 81925 tonna anop inru6 onuHras [1].

Yeyau. MammHa OyHKEpH JEBOPIAPUHHUHT KHSUIMK, S’bHU TOpU30HTra HucOartan (1-
pacM.) OKoOWJammMil OypYarMHM TYHr Oynakiapu ymap OYinad DSpKUH CHPIIAHUIIWHU
TabMUHJIAHUIIN APTUAAH aHUKIaiiMu3. UyHKH akc Xoia TYHTHE OYHKePHUHT TyOH Ba JeMakK
VHUHT YFUT YTKA3HII TEIIUTUTa KeMTUO TYIIUIIN eTapiiy Japa)kaaa TabMUHIAHMaNHIH.

{ \Y \Y l Vv \ \

1-pacm. KoMOMHanusjIamrad MalmuHa YFUT COJTMII ANMAPATHHUHT aACOCHI mMapamMeTpJapu

Kyiiunran MacanaHy eddil yayH OyHKep JIEeBOpHIA JKOIUIamraH TYHr Oyiarura Tabcup
ATYBYM KydwIapHU KypuO unmkamu3 (2-pacMm). YHra KyiHugard Kydjaap TabCUpP DTaIH: OFUPJIHK

kyan G = M,;g (bynma Ms-kapanarran ryHr OYIardHUHr Maccacd, Kg; g-9pKUH TYIIMII
TesnaHumu, m/c?), nopman peaxums kyan N = M,g COS& (bynna &-OyHKep JAeBOpIApUHU

TOPU30HTIA HUCOATAH XKOIMIAIINII Gypuary, Tpaayc) Ba MIIKAIAHUII Kyd - = f2 N = th Q,
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(Oynna f- rynr 6ynarunn GyHKep N€BOpIApUra MUIKANAHUII KOdDOULEHTH; (D, -TYHT GYnaruuu
OyHKep AeBOpiIapura HiKanaHuu oypyary, rpaayc). Orupiauk kyun M, J vu OyHKep neBopura

nepneraukysip M, gCOSE Ba y 6yinad iiynanran M g SIN& Tamkun >TyBUmMIapra

axxpatamu3. ['VHr Oymaru OyHkep neBopHu OVitnad macTra SpKMH CUPIAHUIIM Ba YHUHT YFUT
YTKa3UIl TUPKUIINTA KeTHO TYIMIMIIN yU4yH KyHUIard mapT OakapHiIuIly Kepak.

2-pacM. Mamuna OyHKepH JIeBOPHHUHT KUSIJIMK OypYarnHu aHUKJIAIITa J0Hp cxema

m.gsine > F = Ntgep, =m_gcosetge, . (1)
By TeHrcusnukHM € ra HUCOATaH eyaMM3 Ba Kyiujarura sra 0yiamus
E>Q,. )

Myxokamacu. [lemak, ryHr OynakiapuHu MaliiHa OyHKEPUHUHT JeBOpU OYiinad spkuH
XapaKTJIaHUIIMHN TabMUHIIANI YIyH YHHHT KWSJIMK Oypyard TYHTHHHT OYHKEp JeBOpJapura
UINKATaHUII Oypyard ¢. 1aH KaTTa OYJINIIN Kepak.

Anabuérnapaa [2] xenTMpwiIran MabIymoTiap 0yinda @,=32° kadbyn kim0, (2) udona
Oyitnua mMammmHa OyHKEpPH JEBOPUHHUHT KUK Oypuaru 32° maH KaTTa OYIUINM JIO3MMIIUTHHU
AHUKJIANMU3. (P, HUHT y3rapyBYaHIIMTUHM XucoOra onu6, £€=40° kaOyn kunamus. by mapr
OaxxapwiraHna TYHTHU OyHKep JeBopiapu OVinad cupmaHUIIM Ba YHH VFUT YTKa3ull
TUPKUILINTa KeJIUO TYIIUIIN TabMUHIAHAIH.

(2) mapt Oaxkapuiaran XoJ y4yyH YFuT OynaruHu OyHkep neBopu OVinal, ssbHH X YKU
Oyi1ab (2-pacM) XapakaTHHM TaAKUK 3TaMu3. ByHUHT yuyH Y¥uT OynmaruHu OyHKEp J1€BOpHU

Oyitnad xapakaTWHUHT auddepeHan TeHITIaMacHHU Ty3aMu3. Y KyWujaaruda KypUHHUIIAA
oynanu [45; 29-6.].

m.X =m,gsine —F =m_gsine — fm_gcose. 3)
By TeHrnaMaHuHT MKKajaa TOMOHUHH M, ra KUCKapTUpHO, Kyliuaarura sra 0ynamus.
X =g(sine— f cose). (4)
by Tenrnamanu nnTerpamiad Kyiuaaru HaTHKajdapHU OJIaMu3.
X =g(sing—- fcose)t +C,, (5)

Ba
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2
X =g(sine—f cose)%+clt+czt, (6)

oynna C, Ba C, — unrerpauiam noumuiinapu;
{ — BakxT.
Nurerpamnam goumuiinapu C, Ba C, Hu Gouutanruy wapriapaas aHukiaimus: t=0 1a

X =0 Ba X=0. By kuiimatnapuu (5) Ba (6) udponanapra xyitu6, C1=0 Ba C2=0 >xkaHnIuruHU
aHuKaiimu3. bynapuu xucobra onranna (5) Ba (7) udoganap Kylugaru KypuHUIITa ra Oynaau:

X =g(sing - f coselt, (7)

Ba
X :%g(sing— f cose)t’. )

by udonamapra OyHkep TyOuMmarua YFUT YTKA3WIl TUPKUIIMHU OWp MapTa OYMIHO-
ENUINII BaKTU T HHU KYWWO, ryHr OymaruHu OyHKep AeBOpu OYiinad cuUprIaHUII TE3JIUId Ba
Maco(hacHu aHUKJIAaHMU3, STHHH

V, =g(sing— fcose)r, 9)

Ba
1 . 2
S :Eg(smg— fcose)r”. (10)
g =981 m/s?, & =40°, f = 0,64, xabyn xkuauHuO, 2.5-pacmaa V, = f(t) Ba X=f(t) rpadux

OornaHunuiap Kypwirad. Yuapra = 1; 2; 3; 4; 5 s kuitmatnapunu kyiu6 Vx.=0,3; 0,9; 1,5; 2,1,
2,7m/suauBas=0,.2;1,7;3,2;4,7; Ba 6,2 m HA TAIKWJI STHIIAHA aHUKJIANMU3.

2.7
Vx: m/s /
2.1 7
1.5 / //
09 //

0,3
1,0 2,0 3,0 4,0 3,0
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6.2

/
/

1,7 //
0.2 /

1.0 2,0 3.0 4.0 5.0

7, S
0)
3-pacm. Vi=f(t) a Ba X=f(t) 6 rpadpuk Gornanuuiap

XyJaoca. KomOuHanusiamran MamiHa OyHKEpH JI€BOPJIAPUHMHI KHUSUIMK OypyarvuHu
TYHTHUHT yllapra MIIKaJaHuIl OypyaruaaH KaTta Oynumm ryHr OynakinapuHu ynap Oyiinad
SPKHUH CUPTIAHUIITUHHA TAbMUHIANHIH.
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Annatatsiya: Maqgolada hozirgi kunning dolzarb muammolaridan biri bo’lib
hisoblangan shahar ko’chalarida tirbandliklarning vujudga kelishi va ularning jamoat transporti
harakatiga tasiri ogibatida , shahar ko’chalaridagi jamoat transporti harakat intervali buzilishi
va ularning oldini olish chora tadbirlari, jamoat transportining alohida ajratilgan bo’laklarda
harakatlanishi tahlil gilingan va Alisher Navoiy shoh ko'chasida harakatni tashkil etishning
mavjud sxemalari o'rganildi va tahlil gilindi, transport ogimlarining intensivligi va ularning
tarkibi, yo'lovchi tashish yo'nalishlari harakatining o'ziga xos xususiyatlari, yo'lovchi tashish
tahlili, avtomobil yo'lining o'tkazuvchanligini va jamoat transporti kechikishi o’rganildi.

Tahlil natijalariga ko‘ra, yo‘lovchi tashish uchun jamoat transporti uchun alohida
ajratilgan bo’laklarda harakatlanishni joriy etish, shuningdek, harakat tezligini oshirish hisobiga
shahar markaziy avtomobil yo‘lining o‘tkazish qobiliyatini oshirish chora-tadbirlari
samaradorligi to‘g‘risida xulosa chiqarildi.

AHHoTamusi: B crathe momapok IHA TEKYIIMH OT MpOOJIeM OJWH CYIIeCTBOBaHHUE
PACCUUTAHHBIA TOPOJ Ha YJIUIAX MPOOOK K TeNy MPUXOIAIIUN M UX MyOJUYHBIA TPAHCIOPT K
IBIKEHUIO 3P EeKT B pe3yabTaTe TOPOJI Ha YJIHIAX MyOJUYHBIA TPAHCIIOPT JBMKEHHE MHTEPBAI
HapyleHHe U UX MpOoQUIAKTHKA MOTy4YaTh CPEICTBO MEPOIPUATHS , COOOILECTBO TPAHCIIOPTA B
OT/CJIBHOCTU PA3JEICHHBIA IO KyCOYKaM JIBMKEHHUE aHAIU3 CACJIaHHbIM u Anumiep HaBou
KOpOJIb Ha YJIHIC ,Z[CﬁCTBHe OpraHrU30BaTh JOCTUKCHHUA CCTb CXCMbI 6BIJI HU3YUYCH W aHAJIN3
TPAHCIIOPTHBIX IIOTOKOB HWHTCHCHBHOCTH M HMX COCTaB , MAaCCAXHUP TPAHCIOPT HAIpPaBJICHUA
JBIDKEHUSI €My CaMOMY OCOOCHHBIM OCOOEHHOCTH , MAcCCaKUpP TPAHCIOPT aHAIW3 , MAIIHMHA
JOPOTH MPOBOAMMOCTh M ITYOJUYHBIA TPAHCIIOPT 3aJEPKUBATh ObLT U3YYEH .

AHanu3 K pesyinbTaraM IO CJIOBaM IacCaKupa TPAHCIOPT I IyOJMYHBIA TPaHCIOPT
JIs1 B OTACJIBHOCTHU paSHeHCHHBIfI 10 KyCOYKaM JIBUI'aTbCA TeKYH_II/Iﬁ JOCTHOXKCHHA , 4 TAKKC
l[ef/’ICTBI/ISI CKOPOCTh YBCIMYHMBATL 3a CUCT IOpoAd I_IeHTpaJIbHBIf/’I MallliHa OOpOTH IICpcaada
CIOCOOHOCTH YBEJIMUUBATH MEPhI 3PHEKTUBHOCTH O 3aKIIOUYECHHE BBIYIICH .

Annotation : In the article, the gift of the day, current from the problems of one
existence, calculated city on the streets of traffic jams to the body coming and their public
transport to traffic effect as a result of the city on the streets of public transport traffic interval
violation and their prevention to receive means of action, the transport community separately
divided into pieces motion analysis done and Alisher Navoi king on the street action to organize
achievements there are schemes were studied and analysis of traffic flows intensity and their
composition, passenger transport directions of movement to himself special features, passenger
transport analysis, car road conductivity and public transport delay was studied.

Analysis to the results according to the passenger transport for public transport for
separately divided into pieces to move the current achievements, as well as the action speed to
increase due to the city central machine road transmission ability to increase measures of
efficiency of the conclusion issued.

Kalit so’zlar: Yo’l, avtobuslar, transport vositalari, aralash transport ogimi, shovqin,
yo’l transport hodisasi, tezlikt, ajratilgan alohida bo’lak, marshrutlar va bo’laklardagi transport
ogimining intensivligi va tarkibi , tarkib harakat tezligi.

Kuarou caoBa: Jlopora, aBToOyChl, TPaHCIIOPTHBIE CPEICTBA, CMELIAHHBIM TPAHCIIOPTHBIH
notok, wmyM, JITII, ckopocTb, pa3neinbHblE B OTACIBHOCTH IE€PEYJIOK, MapupyThl U
TpaHCHOpTHLIﬁ IMMOTOK ITO ITOJIOCAM MHTCHCHUBHOCTL U COACPIKAHUEC, COCTAB ABUIKECHUC CKOPOCTh.

Keyword: Road buses , vehicles , mixed traffic , noise , accidents , speed , separate
separately lane , routes and lane traffic intensity and content , composition traffic speed

MEXAHUKA BA TEXHOJIOT'M S MJIMUI )KYPHAJIU, MAXCYC COH 2023, Ne 1 (4)
46


mailto:encourse1991@gmail.com

ABTOMOBIJI BA KUIIJIOK XYKAJIMK MAILIMHAJIAPU

Kirish.Toshkent shahar jamoat transporti tizimini yanada rivojlantirishga doir
qo‘shimcha chora-tadbirlar to‘g‘risidagi O°‘zbekiston Respublikasi Prezidentining qarori
02.02.2022 vyildagi PQ-111-son quyidagi magsadlarni ko’zlaydi.Toshkent shahar jamoat
transporti tizimini kompleks rivojlantirish, yo‘lovchilarga sifatli va xavfsiz transport xizmatlarini
ko‘rsatish, transport infratuzilmasini yaxshilash, harakat tarkibini barcha qulayliklarga ega
bo‘lgan zamonaviy avtobuslar bilan yangilash, yo‘l harakati xavfsizligini ta’minlash hamda
piyodalarga qulay harakatlanish muhitini yaratish.*

Prezident garorda Toshkent shahar jamoat transporti tizimini rivojlantirishning ustuvor
yo‘nalishlari etib quyidagilar belgilangan.

- jamoat transporti tizimini uning barcha turlarini uzviy bog‘lagan holda kompleks
rivojlantirish, aholining jamoat transportidan foydalanish darajasini kamida ikki barobarga
oshirish;

- jamoat transporti infratuzilmasini rivojlantirish, metropoliten tarmog‘ini kengaytirish,
zamonaviy transport-o‘tish bog‘lamalarini hamda namunaviy loyihalar asosida avtobus
bekatlarini tashkil etish, jamoat transporti harakatiga ustuvorlik berish uchun chorraha va
ko‘chalarni gayta loyihalashtirish;

- tashuvchilarni moliyalashtirish tizimi va tarif siyosatini takomillashtirish orgali soha
korxonalarini moliyaviy sog‘lomlashtirish hamda xususiy sektor ulushini ikki barobarga
oshirish;

- ragamli texnologiyalar va innovatsion yondashuvlarni keng go‘llagan holda transport
vositalari harakatini boshqarishning intellektual (“aqlli chorraha”, “aqlli avtobus” va ‘“aqlli
bekat”) tizimlarini joriy etish hamda yo‘l harakati xavfsizligini ta’minlash;

- jamoat transporti harakat tarkibini zamonaviy, ekologik toza avtobuslar, jumladan
elektrobuslar bilan yangilash.

- yo‘lovchi tashishlar umumiy hajmida jamoat transportining ulushini hozirgi 21 foizdan
43 foizga oshirish;

- jamoat transportida kunlik yo‘lovchi tashish hajmini kamida ikki barobarga oshirib,
kuniga 2,7 million yo‘lovchiga yetkazish;

- jamoat transportining harakatlanish o‘rtacha oraliq intervalini 2 barobarga kamaytirish;

- jamoat transportining yangi tarmog‘i asosida 159 ta avtobus yo‘nalishlarini, jumladan
11 ta magistral, 14 ta halga, 92 ta bog‘lovchi va 42 ta yetkazib beruvchi yo‘nalishlarni
bosgichma-bosqich joriy etish;[1]

Toshkent shahar jamoat transport tizimini rivojlantirishning ustuvor
yo‘nalishlarini inobatga olib joriy holati aniglandi.

Shaharda 4 mingdan ortiq ko‘cha mavjudligi, ularning uzunligi 5 900 km, shundan
avtomagistrallar — 462 km, asosiy ko‘chalar — 445 km, shoh ko‘chalar — 464 km, halga
ko‘chalar 1481 km, ishlab chiqarish hududlaridagi ko‘chalar — 145 km va mahalliy
ahamiyatdagi ko‘chalar — 2896 kilometrni tashkil etishi. Shaharda avtomobil transporti
vositalari soni 638 840 tani tashkil etib, hududlardan kuniga o‘rtacha 150 mingdan ortiq
avtotransport vositalari kirib-chigishi. 550 ta svetofor va 40 mingta yo‘l belgilari mavjudligi, ular
yordamida transport va piyodalar harakati tartibga solinishi va 115 ta svetofor yagona
ragamlashtirilgan markaz tomonidan boshgarilayotganligi. 2

Toshkent shahar jamoat transport tizimidagi muammolar

! O“zbekiston Respublikasi Prezidentining qarori, 02.02.2022 yildagi PQ-111-son

2 O‘zbekiston Respublikasi Prezidentining 2022-yil 2-fevraldagi PQ-111-son garoriga 1-ILOVA
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- Yer usti jamoat transporti harakat tarkibining 30 foizi yoki 350 tasi eskirganligi
yo‘lovchi tashish xizmatlariga bo‘lgan talabning to‘liq qondirilishiga salbiy ta’sir ko‘rsatishi;

- ko‘cha va chorrahalarda jamoat transporti harakatiga ustuvorlik berilmaganligi, harakat
tarkibining yetishmovchiligi va uning texnik nosozliklar sabab turib qolishi natijasida
yo‘lovchilarning avtobuslarni kutib turish vaqti 25 — 30 dagigani tashkil etishi;

- jamoat transporti turlari va yo‘nalishlarini bog‘lovchi transport-o‘tish bog‘lamalari
yetarli darajada rivojlanmaganligi;

- avtobus oralig bekatlari infratuzilmasi xavfsizlik, qulaylik va shaharsozlik normalariga
javob bermasligi;

- avtomobil yo‘l bo‘yi to‘xtash joylarining hozirgi kundagi betartib holati tirbandliklarni
yuzaga keltirib, jamoat transportining o‘rtacha harakatlanish tezligining pasayishiga olib kelishi;

- yo‘l harakatini tashkil etish tizimining mukammal emasligi sababli yo‘llar va
chorrahalarda transport oqimi to‘g‘ri tagsimlanmagan hamda tirbandliklar darajasi yuqori, yo‘l-
transport hodisalari soni ortib borishi. [1]

Transport tizimida mavjud muammolarni hal etish yo‘llari:

Shahar yo‘lovchi transporti yo‘nalishlarining yangilangan tizimini yaratish chora
tadbirlari.

Jamoat transportida to‘rt turdagi yangi yo‘nalishlar (magistral, halqa, bog‘lovchi va
yetkazib beruvchi) tarmog‘i bosqichma-bosgich joriy etilishi yani:

Magistral yo‘nalishlar — shaharning chekka hududlarini markaz bilan bog‘lovchi va
yo‘lovchilar manzillariga tez vaqt oralig‘ida yetib olishlarini ta’minlovchi yo‘nalishlar. Bunday
yo‘nalishlar yo‘lovchilar oqimi katta bo‘lgan yo‘nalishlarda tashkil etilib, ularda yo‘lovchilar
amaldagi avtobus yo‘nalishlariga nisbatan 10 — 15 dagiga tezroq vaqtda manzillariga yetib
olishlari mumkinligi. Magistral yo‘nalishlar tashkil etilishi bilan Toshkent shahrining barcha
tumanlari poytaxt markazi bilan 11 ta asosiy yo‘nalish yordamida uzviy ravishda bog‘lanadi.
Magistral yo‘nalishlar uchun harakat tarkibining yuqori tezlikda harakatlanishini ta’minlash
uchun alohida yo‘laklar tashkil etilishi lozimligi.

Halqa yo‘nalishlar — harakati halga yo‘li bo‘ylab tashkil etilgan yo‘nalish bo‘lib,
yo‘lovchilarga halga yo‘nalishi bo‘yicha joylashgan hudud va bekatlargacha yetib olish
imkoniyatini berishi. Halga yo‘nalishlar tashkil etilishi bilan Toshkent halga yo‘llarini va
tumanlarini 14 ta avtobus yo‘nalishi orqali uzviy bog‘lash rejalashtirilgan. Halqa yo‘nalishlar
uchun harakat tarkibining yuqori tezlikda harakatlanishini ta’minlash uchun alohida yo‘laklar
tashkil etilishi mumkinligi.

Bog‘lovchi yo‘nalishlar — magistral yo‘nalishlar va metro bekatlarini, tumanda
joylashgan turarjoy mavzelari, ijtimoiy obyektlar, aeroport, temir yo‘l va avtovokzallar,
bozorlarni bir-biri bilan uzviy bog‘laydigan yo‘nalishlar. Bunday yo‘nalishlar 92 ta yo‘nalishdan
iborat bo‘lishi.

Etkazib beruvchi yo‘nalishlar — yordamchi yo‘nalish sifatida, aholini boshga avtobus
yo‘nalishlariga, metro bekatlariga, transport-o‘tish bog‘lamalariga va ijtimoiy obyektlarga qisqa
vaqtda yetkazib boradi. Bunday yo‘nalishlar 42 ta yo‘nalishdan iborat bo‘lishi. Yangi
yo‘nalishlar tarmog‘ining joriy etilishi jamoat transporti turlarini o‘zaro bog‘lash orqali tashuvlar
samaradorligini oshirish, yo‘lovchilarning manzillariga qulay va tez yetib borishi natijasida
shaxsiy transport vositasiga nisbatan jamoat transportidan foydalanish darajasi oshirilishi
nazarda tutilgan.’

Toshkent shahrida transport ogimini boshgarish va chorrahalarni loyihalash:

% O‘zbekiston Respublikasi Prezidentining qarori, 02.02.2022 yildagi PQ-111-son
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Toshkent shahrida transport ogimini boshgarish va chorrahalarni loyihalash ishlarini
takomillashtirishning asosiy yo‘nalishlari quyidagilarni belgilaydi.

-yirik shaharlarda transport oqimini boshqarish bo‘yicha xorijiy tajribani o‘rganib borish;

-shahar ko‘chalaridagi transport oqimlari monitoring-tahlilini olib borish;

-jamoat transport tizimini matematik modellashtirish yo‘li bilan transport xizmatlariga
bo‘lgan talabni o‘rganib borish;

-shahar ko‘chalarida transport tirbandliklarini kamaytirish maqsadida mavjud svetofor
obyektlarining bir-biri bilan bog‘liq holda ishlash tizimini bosqichma-bosgich joriy etish;

-chorrahalar geometrik parametrlarini o‘zgartirish yo‘li bilan ularning o‘tkazuvchanlik
gobiliyatini oshirib borish;

-jamoat transporti harakat tarkibining shahar ko‘chalarida to‘siqlarsiz harakatlanishini
ta’minlash uchun alohida yo‘laklar tashkil etish;

uch tasmagacha bo‘lgan avtomobil yo‘llarida shahar yo‘lovchilar transporti uchun
avtobus oraliq bekatlarini loyihalashda avtobuslarning bunday bekatga kirish va to‘xtash qismini
(karman) majburiy etib belgilash.

Konsepsiyani amalga oshirish va undan kutilayotgan natijalar

-Konsepsiyaning amalga oshirilishi natijasida 2025-yilda:

-yo‘nalishdagi avtobuslarning o‘rtacha tasarruf tezligini 17 foizga oshirish;

-avtobus gatnovlari muntazamligini 95 foizga yetkazish;

-yo‘nalish harakat intervalini 35 foizgacha qisqartirish;

-shahar hududini jamoat transporti bilan to‘liq gamrab olish;

-aholining jamoat transportidan foydalanish darajasini 43 foizga yetkazish (kunlik -
yo‘lovchi tashish hajmi o‘rtacha 2,7 min. yo‘lovchiga yetkazish);

-jamoat transporti qulay va ekologik toza harakat tarkibi bilan yangilash yo‘li bilan atrof-
muhitga salbiy ta’sirini 35 foizga kamaytirish;

-shahar markazida harakatlanayotgan yengil avtomobillar soni 20 foizgacha
gisqartirilishi;

-chorrahalarda transport vositalarining o‘tkazuvchanligi 15 foizga oshirilishi. [1]

Yugorida keltirilgan Toshkent shahar jamoat transporti tizimini yanada rivojlantirishga
doir qo‘shimcha chora-tadbirlar to‘g‘risidagi (O‘zbekiston Respublikasi Prezidentining qarori
02.02.2022 yildagi PQ-111-son )ga asoslanib, Mamlakatimizda so‘nggi yillarda yo‘l harakati
xavfsizligini ta’minlash tizimini takomillashtirish sohasida keng qamrovli tashkiliy-amaliy ishlar
amalga oshirildi. Ishlab chigarilayotgan chora tadbirlardan hulosa chigarish mumkinki jamoat
transportidan samarali foydalanish, transport vositalarining ekspluatatsiya jarayonida yuzaga
keladigan muammolar aynigsa shahardagi tirbandlikning oldini olishga garatilgan.

Asosiy qgism. Bugungi kunda jamoat transportlati shaharlarda hususan Toshkent
shahrimizda 2 xil (transport vositalari bilan birgalikda aralash holda va alohida ajratilgan
bo’laklarda) harakatlanish usullarida shahar ko’chalarida ekspuatatsiya qilinishi taminlangan
yani transport vositalarining ekspluatatsion hususiyati va yo’llarning transport vositalarini
o’tkazuvchanlik qobilyatidan kelib chigqan holda harakatlanish usuli belgilangan, bu usullardan
foydalanishdan magsad:

- shahar ko’chalaridagi tirbandlikning oldini olish .

- havfsiz va kafolatli yo’lovchilarga xizmat ko’rsatish .

- mashrut bo’yicha yo’lovchilarni belgilangan vaqt inntervalini saqlagan holda tashish .

- transportda atrof muhit va igtisodiy bargarorlikni taminlash.

Shahar ko’chalarida avtobuslarning soni ortishi bilan ularning xavfsiz harakatlanishini
taminlashga talab oshadi chunki jamoat transporti harakatlanuvchi birinchi yo’l bo’lagidagi
aralash transport oqimi tufayli mashrut intervalida uzilishlar sodir bo’ladi yani trbandlik vujudga
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keladi. Bunday hollarda jamoat transporti uchun alohida ajratilgan bo’laklarda harakatlanish
ehtiyoji tug’iladi.
Shaharlarda jamoat transporti ustunligi

2
[*
L e
Y ~ - » -
e R . »
¥ - - way

."]
R

'
’l ’
FENEE LY

2

Avtomobil, avtobus va velosipedda sayohat giladigan bir xil sondagi odamlar guruhi
egallagan ko'cha maydonini tagqoslash tajribasi (1-rasm)

Taqqoslash tajribasidan ko’rinadiki hajim va yo’lovchilarni qabul gilish sig’imi bo’yicha
jamoat transporti ustun.

Tadgigot gismi: Umuman olganda transport vositalarining aralash usulda ko’chalarda
harakatlanishi tufayli tahlil gilinib quyidagi matematik yondashuvga erishildi.

Sayohat vaqti - bu mashrutda erishilgan tashish tezligiga bevosita bog'liq bo'lgan giymat,
shuning uchun u shunday bo'ladi .

T, = %50 [min], (1)

Bu yerda L-mashrut masofasi [km] va V; — savohat tezligi [km/soat]

Jamoat transportining yo'l transporti vositalari aralash harakat ogimida harakat gilganligi
sababli, ular ushbu oqimning bir gismini bo’lib harakatlanadi va ularning harakati butun
transport ogimining harakati bilan bir hil deb qaraladi. Shu sababli shuni ta'kidlash kerakki,
transport oqimi tezligini, shu jumladan aralash transport oqgimidagi Jamoat transport
vositalarining tezligini gat'iy belgilangan giymat sifatida kuzatish mumkin emas, lekin u
kuzatilgan marshrutdagi harakat sharoitlarining bevosita funktsiyasidir. Avtotransport ogimining
tezligi ogim va sig'imning o'zaro bog'ligligiga, Transport ogimi o'tadigan chorrahalar soniga,
transport vositalarining chorrahada bajaradigan manyevrlik hususiyati, harakatni tartibga solish
turiga va boshgalarga bog'liq.

Shuning uchun, vagti-vaqti bilan uzilib golgan transport ogimi sharoitida, o'rtacha harakat
tezligini kamaytiradigan ya'ni amaldagi sayohat vaqtini oshiradigan ma'lum kechikishlar
mavjud. Boshga tadgiqgotchilar, shuningdek, sayohat vaqtiga, boshga omillar gatorida, transport
ogimi, yo'lovchilarning chigish va tushishi, yo'l signalizatsiyasi ta'sir gilishini anigladilar.
[3,4]. Jamoat  transport vositalarida har bir turish vaqgtida qo'shimcha kechikishlar
mavjud. Avtobus bekatida yo'lovchilar almashinuvini kutishdan tashgari, ular to'xtash oldidan
harakatlarini sekinlashtiradi ya'ni transport ogimiga qo'shilganda, transport ogimi tezligiga
erishish uchun harakatlarini tezlashtirishlari kerak. Yuqoridagi omillarni hisobga olgan holda,
jamoat transport vositalarining harakat tezligini quyidagi o'zgaruvchilar funktsiyasi sifatida
ifodalash mumkin:
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Vl":f( trrts ’tb ’tn ’dj (2)

Bu yerda t r — ish vaqti, t - to‘xtash vaqti, t b — avtobus bekatida to‘xtashning sekinlashuv

vaqti, t s — transport oqimiga qo‘shilishning tezlanish vaqti, d — kechikish. Binobarin, sayohat
vaqti bir xil o'zgaruvchilar funktsiyasi sifatida ifodalanishi mumkin, ya’ni

szf( t:l'i'ts J'tb J't:z J'd] (3)

Avtomobilning linyada ishlash vagti to'g'ridan-to'g'ri kuzatilgan yo’l uzunligiga va
yo’ldagi tezlikka bog'liq. Shuning uchun uni quyidagi munosabatda ifodalash mumkin:

t, ==+ 60 [min] (4)
bu erda V - transport ogimining tezligi [km/soat].

Transport ogimi nazariyasiga asoslangan sayohat vaqtini aniglashda turli nazariy
modellardan foydalaniladi. Ushbu yondashuvlarning  afzalligi shuki, shu tarzda ko'cha
tarmog'idagi umumiy transport holati hagida malumot beradi. [ 5].

Transport ogimi nazariyasida tezlik va zichlik yoki transport ogimi o'rtasidagi bog'liglikni
ko'rsatadigan turli modellar ishlab chigilgan. Ogim eng oson o'lchanadigan giymat bo'lganligi
sababli, ushbu maqolada transport ogimi tezligi ogim orqali ko'rsatilgan.

Kutish vaqti: Jamoat transporti marshrut bo'ylab harakatlanish vagtida yo'lovchilar
almashinuvi uchun bekatlarda to'xtaydi va quyidagi harakatlar amalga oshiriladi: Avtobus
bekatida to'xtash uchun sekinlashuv, Avtomobil eshigining ochilishi, Yo'lovchilarni almashtirish
(kirish va chiqish), Avtomobil eshigini yopish, Avtobusga yo’lovchilar chiggandan keyin
transport vositasining tezlanishi. Belgilangan harakatlarning har biri ma’llum vaqtni talab
giladi; shuning uchun aytilgan harakatlarga muvofiq turish vaqti sifatida yozilishi mumkin

tszf(tb+tod+tﬂ.8+tcd+tﬁ jfi[mln] (5)

Bu erdatod, tca - eshikning ochilishi va yopilish vaqti [s] (eslatma: ular avtomobilning
texnik xususiyatlariga garab gabul gilinadigan konstantalarni ifodalaydi) va t ag - yo'lovchilarni
tushirish va minish uchun zarur bo'lgan vaqt [s] ). [6]

eo} %
80 % 7?/?
70 7,7
‘HE-‘ 80 ’// %///// / 7:*
7 , N N
: - )
X w0 /T % ;//%
/./ L 7%,/ Z _ /, / A
/é// /; z // 1 h - X % N\
10 %//// //////72/% Kutish vagti 7/// %
A
0 1 2 3 < 5 8 7 8 = 10

2-rasm. Marshrut jadvaliga asoslangan kutish vaqtinining tagsimlanishi.
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ABTOMOBUJI BA KMIIUIOK XV KAJIMK MAILLMHAJIAPU

O‘zbekiston Respublikasi Prezidentining 2022 yil 2 fevraldagi PQ-111-son garorida
jamoat transporti fajliyatidagi bir gator muammolar va ularni keltirib chigish sabablarini
ko’rsatib o’tilgan. Mazkur muammolarni tahlil gilgan holatda shuni aytishimiz mumkunki |,
Jamoat transportining harakat intervali buzilishini oldini olish chora tadbirlari yani Avtobuslar
uchun alohida bo’laklar ajratilishi maqsadga muofiq hisoblanadi.

3- rasm. Navoiy shoh ko‘chasi

Navoiy shoh ko‘chasi Toshkent markazidagi shoh ko‘chalardan biridir. Muammo
shundaki, unda hovlilarga va avtoturargohlar uchun kirish joylariga gancha ko‘p joy ajratsak,
shunchalik kamroq alohida yo‘lak sifatida qoladi. Va gachondir u oddiy yo‘lakka aylanib
goladi.[6]

Xulosa: Ajratilgan yo‘lak samarali bo‘lishi uchun minimal kesishmalar bo‘lishi kerak,
shuning uchun hovlilarga kirishlar sonini kamaytirish, transport vositalarining to‘xtash joylarini
olib tashlash, 1.11 chiziglaridan iloji boricha avtobuslar uchun alohida ajratilgan bo’laklarda
kamroq qo’llash va yengil avtomobillar harakatini nazorat qilish yani avtobuslar uchun
ajratilgan alohida bo’lakda xarakatlanish qoidasini buzish holatlarini bartaraf qilish lozim».[2]
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AHHOTaHI/Iﬂ. YI_H6y MaxoJiaaa ninad YUKWITaH TaBCUsAJIAP aCOCAH aBTOTPAHCIOPT
BOCHUTAJApHUAaH DJKCIUTyaTallus JaBpUAa TEXHOTEH 3apapiaHUIINHU KaMaWTHUPHO, SKOJIOTHK
XaB(I)CI/IS.III/Il“I/IHI/I TabMUHJIaAIAarmnu (baOJ'II/IHTI/IHI/I omurpuIra Xu3maT Kujiaau.

AnHoTanusi. B 370l crare mpuBeneHa pa3pabOTKa METOJWYECKUX PEKOMEHAAINN |
MNPUMCHCHUSA UX PE3YJIbLTATOB B NPOU3BOJACTBO B LECIAX YMCHBIIATHL TCXHOICHHOC 3arpsA3HCHUC
OKPYKAIOIIEeH Cpelbl M YCOBEPIICHCTBOBAHUSA JKOJOTHYECKOTO OE€30MAaCHOCTH JABUKCHUS
aBTOMOOMJIHOTO TPAHCIIOPTA.

Annotation. In this article are resulted working out of methodical recommendations and
application of their results in manufacture with a view of improvement of security service of
movement at the Motor transportation enterprises.

Kanur cy3nap: TpaHcopT BOCHTajlapH, aBTOTPAHCIOPT KOpPXOHAJapu, 3KOJIOTHK
xaB(cuzaury, xapaéH, ycay0d, TEXHUK XHU3MaT, TEXHUK XOJaT, JKCIEpPT, 0030p UKTUCOIUETH,
TEXHHK Tajabap.

KiaroueBble cioBa: TPAHCIIOPTHBIE CPEACTBA, ABTOTPAHCIOPTHBIC MIPCAIPUATHA,
IKOJIOTHYECKass 0€30MacHOCTh, KBAMU(UKAIIHS, IPOIECC, METOJ, TEXHUIECKOE 0OCITyKUBAHUE,
TEXHUYECKOEC COCTOAHUE, SKCIICPT, phIHOYHAA 9KOHOMHKA, TCXHUYCCKHE Tpe60BaHI/I}I.

Key words: vehicles, motor transport enterprises, environmental safety, qualification,
process, method, maintenance, technical condition, expert, market economy, technical
requirements.

Ym0y TagKMKOT HMIIMHUHT aCOCHH MaKcaaM: aBTOMOOWI [ETaJUNIApPUHUHT TYpJId
HKCIUTYaTallMOH IAapOUTIapaa, HWINOHWIMINK CamMapaJopiurd, YUIaMIMINTK Oyinda WIrdu
q)aOHI/I}ITJIapI/IHI/IHF TaxXJTWJIJIAPUHUHT Ha3apm“1 CUMMIJIAPUHU aHUKJIalIJaH I/I60paT.

TagKMKOT HIIMHUHI e4YMMH: TpaHCIOPT BOCUTAJIAPUHM DKCIUTyaTalus KUJIMHUII
*apaéHuJa Typiu XWJ HYKCOHJIAp ro3ara Kenajau, OyHra acocuit cabald, ynapHUHT (aoausiTura
TabCHUP STYBYU OMWLIAPIUD.

[y makcaana Ky30BHUHT (YyHKIMOHAN BazudacuHu Oaxkapuil >kapa€HMHU YpraHHII
Makcaara mMyBouiaup. Ky30B neTamumapiHyM JUarHOCTUKATAIIHUHT Ky YCYJUIapH MaBXKYyI
0ynu6, OyHma acocaH OMpUKManap X0JaTH, 3aHTJIAI, MOBKWHIIAP, TAKKWIIJIaraH OBO3JIap ro3ara
KEJIUIIK Ba KY30B OCT KUCMJIapU XOJAaTJIApUHU Ha30paT KWIKIIHU XucooOra onaau. Kyhunaru 1
’aJIBajJla Ky30B KHCMIIapUJard HyKCOHJIap OYiiya AMarHOCTUKAJIAI TAPTHOU KEJITUPUIITaH.

MarHOCTHKAJIAII
Ne A AHUKJIHK Japakacu Hyxkcounnap
UIIIAPH
-bymarannuru .
Ky3oB 6upukmanap y . -Eitnnum xattanuru (10%)
-YMyMUil TEXHHK XOJATUHU
1 XOJIaTJIApUHU -OMpUKMaTapHUHT
Oaxosam 9
HA30paT KUIUII . OyIaranauru
KY4yBUYaHJIUTU
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-Myxodaza KaTJIAMHUHUHT
-OCTKM KUCMHU YMyMUH | Ky4HIIU
Ky3o0B octn OaxoJant -TeOpanunuiapHUHT BYKyATa
KHCMJIAPUHUKY3ATUII | -OCTKA KHCMJIard MaBXKy[ | KeTUIIN
HOCO3JUKJIAPHU aHUKJIAIIT -MaxKamJyIaHTaH JeTasiap
EMUPUITUIIN
-Knuuk  axbGopor  Ownan
-Takkuina® unam Oyinya | TabMUHIAHUIIN
Ky30B XyCycHATHHU | TEXHUK XOJaTHHH Oaxonam | -J[MarHOCTUKAHWHT aHUKJIUK
aHUKJIaIl -3aHrnam  MaBxkyJ OViraH | Japa)KaCUHUHT HACTIUTH
KHCMJIAPHH aHUKJIAII -MyXHUTHUHT
0axoJlaHMaCIIUTU
N — -Ky30B KUCMJIAPUHUHT | -/[MarHOCTUKAHUHT aHUKJIUK
P IIOBKUH OWIaH WILIAIY | TapakKaCUHUHT MACTIMTH
XYCYCUSITUHH ol
PR Oylinya TEXHUK XOJATUHU | -MYXUTHHHT
OJITMHIAH 0axoJIaml 0OaxoJIaHMaCIUTr|
-AmmoB Gepurnimaru TaHHAPX
FOKOPHITATH
-lOkopn  MexHaT  Xaxmu
Kappo3zus -Ky30BHUHT TEXHHK
0apIONUIHUK XyCycUATH OVyiinua TEXHUK MaBsKyLTHIrH
5 p yey Y -Knunk  axbopor  Owmnan
XYCYCHUSITUHH XOJIaTHHU Oaxosanl
TabMUHJIAHTAHJIUTU
aHUKJTAII
-Jletamnap TEXHHK
XYCYCHSTIAPUHUHT  cu(aTh
Oy3WIHIIN

TeXHHUK XOJaTHUHT 3KCIUTyaTalysl [apouTHIa Y3rapuil cababnapu:
-JIeTAIJIAPHUHT IOKJIAHUII Japa)acH;
-JIleTAJUTApHUHT Oup - Oupura HUcOaTaH y3apo XapaKaTu;
- IeTajutap MaTepuamiapuaa GU3NK-KUMEBUH Y3rapumuiap;
-TalllKM MYXUTHUHI TabCHUpH (KyELI pajuaiyscH, Xapopar, HaMJIMK, IIaMOJ TE3JIMIH, XaBO
TapKUOWUAATH YaHT MHUKIIOPH Ba X,. K);
-Oomika cababmap.

OObeKTIapHUHT TY3WJIMaBHH TIapaMmeTpiapu BakT Oyinua maka Ba Oolka
y3rapunniapra Modmil Oynaau Ba HaTWkKajla, eWWIMII, 3aHIJIAIl, yapyall Oy3uiIMUI-JIapu,
IUTACTUK ILAKJ Y3rapuiuiap, XxapopaT TabCUpUAAru Oy3uiuiIap, EMUPWIUIL, 3CKUPUII Ba
Oorrka xapacniap pyi oepaau.

Kyn wnmuii manOanapna snemeHTnap Oylindya 4yKyp JUArHOCTHKA METOAJIApH TYJIUK
taxauin stwiMarad. Iy HykTam HasapgaH ymoOy MAMMHA TagKUKOT kKapaéHMJa Ky30BHMHI
aJIeMEHTIapy Oyinya TUarHoCTHKA TaXJIWuiapy EpUTHITaH.

ABTOTpaHCHIOPT BOCUTAJAPH UII KOOMJIMATH 3KCIUTyaTalus MapouTHaa y3rapud Oopanu,
MacajaH: XOpPUI TabMUp HII XaXMU MEbEPU SHTU aBromoOmnga 25% HU Tamkuia 3Tca,
Xuco0aaH ynkapunryHia 225% ra etaau., S5HU 9 MapTa OlIaaH.

[y naBpaa capduanran 3XTHET KUcMilap Hapxu 17 Maprarada omaju, aBTOMOOUIHUHT
TEXHUK Tar€pnuk korpduumentu 15 % raya kamasau, KyHJIUK roprad iyn 45% raya kamasau
Ba XOKas30.

HctebMomumiapiu aBTOMOOWJ HII KOOWIMATHMHMHI OOIUIAHFUY KUHMaTIapuruHa
sMmac, OajJKyW YHHMHI Y3rapuil JWHAMUKAacH Ba OXMp-OKMOAaTHaru KuiMatiapu KU3UKTHUPaIH.
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Dkcmutyatanusi skapa€Huja paloHal TeXHHK XWU3MAaT KYpCaTHIl Ba TabMUpIAIl TU3UMUHH
Ky/Ulall, WOUiad YUKapuil, WINYWIAp Ba XalJIoBUMIAp MallakKaCHHHM OINMPHII Ba OOIIKa
Tag0upIap XUCcoOUra aBTOMOOMII UIll KOOWJIMATHHU OOIIKAPHII MyMKHH.

ABTOMOOUMJUIAPHUHT 3aHIJIAIINIa MOWMIIJIMK KUJIYBYM acOCHN OMMJUIAD XaBOHUHT
XapopaTu, HAMJINTH Ba TapKUOWIA Ty3JMapHUHT MaBXYIJIUTH XucobOnaHaau. Pecmybnmukammsna
aBTOTPAHCIIOPT BOCHTAJIAPUHUHT aKCaApH KHIUIOK >KOMIIapuaa, OFMp dKCTpeMall MapouTiIapaa
JKCIUTyaTallusl KUJIWHAAW Ba cakjiaHaau. ANWHUKcA, KUIUIOK XYKAIWTHAA KYJUTaHWIaIUTraH
MUHEpan VFUTiap, repouluagap Ba AeQoiaranTiap TPaHCIOPT BOCUTAIAPUHUHT Ky30BJIapu Ba
OoI1IKa KUCMJIapura, HKJIMM IIapoUTIapura Kaparanaa Kyrnpok 3apap eTKa3ai.

ATpod MyxXuT UGDIOCIAHUIIN XaBO TAPKUOWIATH arpecCHB KUMEBHM MOJIa-JTapHUHT
omub® kerumwura, Oy »5ca, ¥3 HaBOaTuJa aBTOMOOWLIapjaa 3aHrjam xapaéHiapu
Te3namumura onub kenaau. JlyHEnaru MeTpoJIOTMK XU3MAaTJIapUHUHT MablIyMoTiapura Kypa,
atMocdepa onTUHTYTYpT UKKH oKkcuan(S20) Omnan kKynpokudIocIaHMOK/Ia, HATHKaa XaBoaaru
HaMJIMK OWiaH Kymmiauo cymbua Kuciaotacu Xocun 6yiamoknaa. Kucnora y3 ypHHIa aBTOMOOMIT
JeTajutapura YTupuo, 3aHITIAIIHE TE3NIAIITHPaIH.

ABTOMOOWJUTApHUHT Oapua TallKd Ba MYKHU AeTaJUIapU 3aHIJIallra y4ypalld MYMKHH.
Ky3oB gerammapu romka(0.5..1.2 wmM) nynatnapaan Tai€prmaHaau Ba (akar 03ruHA
KAIMHJIMKIAard TPYHTOBKA OWJIaH XWUMOsUIaHAaW, yiap 2... 2,5 Wuil dKcIuTyaTalusgaH KehuH,
3aHIJIAll HATHXKACUIA, alPUM KOUJIApHU MIIJAH YMKAU.

ABTOTpaHCHIOPT BOCUTANIAPU 3aHTJIAIIMHU OJIAMHU OJUITHUHT UKKU HYHATHUIIN MaBKy/.

bupunyncH - 3aHTTAIIHUHT OJAMHU OJIUIN, MKKWHYKCH 3apapid MYXHUT TabCUPUAAH
XUMOSJIAII TaIOUPIapHH Y3 WUHTra OJaIu.

AnbaTTa, 3aHIJIANIHA KEJITUPUO YMKapyBud cababimapHU HYKOTHIN Makcaara MyBO(GHK
JeKUH OyHU KHCMaH amajra OMHPHUII MyMKUH. UKIUM TabCUPUHU OJAMHU OJHII, acOCaH,
aBTOMOOWJUTApHW €NMHK OSKOMNIapia, CaKJIallHU SIXIIM TAIIKWI KWJIUIT OWilaH amasnira
omIMpuUiIagu. 3apapiu MoAAajap TabCUPUHH KaMaWTHUPHUII 3ca KHUIUIOK XVYKaIUTuaa
WNUIATWIAIATaH XUMUAKATIAPHUHT 3apapcu3iapuaal Goiaaaanun0 MaKkcasra SpUIInIaIm.

ABTOTpaHCTIOPT BOCUTANAPUHM JIOWHUXaAIIa Ba UIIUIA0 YMKApUIIIA UILIATAaIUTaH
MarepuaulapHd TYFPU TaHJam Ba MWXKOOWH KOHCTPYKIHMOH WIIJIamanap OuiaH
KOPPO3HWJIAHUIIHA KaMaWTUpUII MYMKHH. MacanaH, aBTOMOOWLIAp Ky30BJIapUHHU
3aHTJIaMalInural pyxJjaHraH nyiaatiapiaaH Tai€piaanmokaa. by ycyn "®opna" (A-+LI),
"Cutpoen" (®panuus), "Haiimnep-benn" (I'OP) ¢pupmanapu ToMoHMIAaH UIIIA0 YUKapHUIIIa
kymmanwimokaa. Illy Ounanm Oupra, Ky30B [eTajUlapuHU JIOMUXajamijga Xap Xl
udrocaukiap Ba HAMJIUK WUFUIAUTAH «YYHTAK» KOWJIApHU MYMKHH Kajap KaMalTupuIll,
TapkuOuga arpeccuB Mojdajap KaM OynraH EHWIFM MOM MaxcyJoTiapuaaH (oigamaHuIn
JIO3UM.

Keitnarn #mimapaa aBTOMOOMJUTAPHU SKCIUTyaTallusl Ba TabMHUPJAII JAaBpUAa 3apapiv
MYXUT TabCUPUAAH XUMOSIIAII KEHT KYJUIAHWIMOKJAA. ABTOMOOWIJIAPHUHT TAlIKM KUCMHUHU
XMMOSUTAIl YYyH yjap 03acura 3aHrjaira Kaplid MaTepuaaH IoMKa Mapjaa KOIUIAaHMOKIA.
Bbynunr yuyn acocan Kyiugaru marepuamiap: miactuk Moi(IIBK (I'OCT 19537-74), BTB-1
(TY 38181180-78), YH3 6yitmua TY 38001277-76), mactuxa(Ne 579, Ne 580, BMII-1, Ne4010)
Ba KOHCEpBalWs MOWM KYJUTAaHWJQJW. 3aHTJAIIra Kapiiyd mapiaa JeTaIapHU 3aHTJIallIaH
cakyam OwiaH Oupra IIOBKMHHM XaM Kamaitupuira épaam Oepanu. IlyHuHraex iymmapmaa
XapakaTIaHuUI xKapaCHuAa XaB()CU3IMKHA TABMUHIIAIITA XU3MAaT KUJIAIH.

TaAKUKOTHUHT  SKCIIEPUMEHT Jkapa€HHMJa Ky30B  JJIEMEHTIAPUHUHI  EHWIMIIU
HaATH)KAacHJa JAeTajiap r3acuaa 00CUM Ba XapOPaTHUHT Y3rapuiid (acailuiinm) Ky3aTHIIIH.

Harmxa: DKcnepuMeHT TaakuKOT skapaéHu ydyH CamapKaHI aBTOMOOHWJ 3aBOAMIA
nnabd yukapuiran MAN aprmoOmmnapu Kuzzax MAN cepBUcHIATagKuK STWIIH. byHna
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KY30B 3JIEMEHTJIapura JUarHoCTUKa KypyJiMacu YpraHwin® ymdad oauHau. ABTOMOOHI Ky30B
JeTaJUIAPUHUHT TEXHUK XYCYCHUSATIAPH UITYX XOJIATH]Ia AaHUKJIAH/IH.

IOxopunarunapaun  stubopra onud getauiap  Xycycuatd  Oyiuua  Kyiinarumua
(dopmupoBKasanl Tajad STHIAAM: acOCaH HUINYM KOOWIATHHM HYKOTraH JAeTaJUIApHUHI HII
daonusaTUra TabCHUp Japakacura Kapad QyHKIMOHaN BaszupacuHM Oakapa OJIMACIUTH
IKCIUTYaTallMOH XYCYCHUATIAp TanaOJapuHUHT WYKOJWINWIa OJud Kemanu, Y3 YpHHIA
JUTHOCTUKANAIIAH MakcaJl WIIOHYWIWIMK, Oy3yJIMaciuK Ba TabMHpTanad OyimMaciuk
XYCYCUSITIIAPUHH CaKjIad TypHIIIaH noopar.

ABTOMOOWJIJTAPHUHT HMIIOHYMIIMIIMK XYCYCHAT KypcaTKMWiIapura MpoQIaKTUK TabCUP
KypcaTyBUM JeTajulap MHUKIOPUHHM XucoOra ojuiml j1o3uM. Hoco3nukHM KenTHpuOd 4yuKapyBud
JeTajiap MUKJIOpU ¥3 HaBOaTHIa TPAHCHOPT BOCUTAJIAPUHU TabMHUpP Taynad Oynuira cababuu
OMWJIAPHU JUArHOCTUKaNal TH3umuaa stubopra onum jgo3uM.Ily ypunaa arperatnaru 6urra
ACTaJHUHT ypTada Oy3WIUII XYCyCHUATH OYiiMua aHMKJIMK KHPUTHII Tajad OSTHIAIM.
Arperatnaru OUTTa JETATHUHT YpTada Oy3WIHILIIAp COHM Kyi1arnya aHUKJIaHau:

N, == @

by epna, N y6 = YMYMHUH Oy3UIMILIAp COHH, M-aJIMaIITUPHITYBYH JIeTajulap pyixaTu.

MAH aBToMOOMJUTapHHUHT arperart Ba Tuzumiiapu Oy3unumuau 0150 MuHT. KM Macoda
Oyiinua OaxoJyamjga Ky30B JCTAIAPUHUHT TEXHUK XYCYCHATH OYiHWuYa JIETalHUHT YypTada
Oy3uiunuiap CoHu Oyimua MAH aBromob6mmnapuaa 10ta Oy3uwnunmapaad 7ta aetajapaa
JOUMUN OYy3UIUILIAp KeTMa — KETJIMTH Kalj sTwiraH Oynub, Ky3oBaaru OUTTa AETaTHUHT

Ny6 :@:1’4
m 7

V3 yHuma XxucoGuil HATIXAIapra acociaHU® SKCIPEMEHT KapaéHUIa TPAHCIIOPT
BOCHUTAJIAPUHU SKCILTyaTalMsl KWIHIIAA SKCIUTyaTalus IapOUTIapura Moc XoJjia:

MAH aBromo6un auraremnapuna N= 1,4 neramnapuna Oup Xujia Typaaru Oy3wiHImiap
Ky3aTHJITaH.

V3 ypuuma yMymuii arperaTiard Oy3uIMIIra MOWWI GY/IraH NeTaIAPMHUHT YpTaua
SKCIUTyaTausAa Oy3Wira JaeTaaiapura HucOaTu:

NneTanZNyp (2)

By epna: Njyerar—Oy3uIyBUH JIEeTANIAp COHM.

Tynuk arperatnaru JeTaJulapHUHT Oup Oy3WIIMIIraya 3CKUpUII X0JaTHAaH TaAbMUP Tasial
oymuimuan 3TH60pra oauo, (Taeran) Mukmopu (Typ) YpTa TabMup Tanad AeTautapaaH KaTra EKH
TEHr OVJIMINM arperaTHUHT WINYH KOOWJIUATHHUHT WYKOJHUIINAH Cakjaad, YHUHT (PyHKIIMOHAI
Bazu(acuHn Oaxkapuilga yprada TabMHUp Tayjad jAeTayiap WIIYM KOOWJIATHHHM THKIAII Taiad
stunaau. [y ypunna ypraya tapMup Tanad aerauiap MUKIOpH Kyiaaru dopmyrna épaaMuaa
aHMKJIAaHAIU:

YpTaya Oy3wiIMIIIap COHU KyWaarnda aHuKIanam. 'y jp —

N
p = N UIIIYH COaT /aera (3)

m
by epma: Tyw — arperar Oyiinya ymyMui Xapaxariaap MHUKIOPH (NywynyMyMUin
Oy3uuILIap MUKJIOpHUTa HUCOATaH.
[y HykTam Ha3apAaH Kyiara tanad mapouTiapura aMan KU Tanad STHiaau:
Tz[e’ran ZT}”/p (4)
XapakaT TapkuOura TeXHHK XHM3MaT KYpCAaTHUII Ba TabMHpJall kapa€Huaa mpodIakTHK
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TEeXHUK JUArHOCTUKA XyJocanapu Oyinua 3apyp AeTamjiap pyWxaTtd TaKIuM STWIUIINA 3apyp,
yidy TakIuM STHJIAJUraH JeTajjiap acocaH TEXHOJOTUK jkKapa€Hla TPaHCHOPT BOCHUTajapu
TEXHUK U KOOWIMATUHY THUKJIAIITa XU3MaT KWINO, HKTUCOIUIM caMapadopiIuKKa SpHILIAIH.
TaaKuKOT HaATHXKAJTApUHUHT CaMapaJopiIMIMHU Ha3apuidl Oaxojaml Tana® STUITaHIUTU
YUYH KYy30B HOCO3JMKJIApH Tydailnu AeTaslapHd ajIMalITHPHIL, POCTIAIl HIUIAPU TabMUP
*KapaHuJa allaHra OUIMPWIMIIK AbTHOOpra OJIMHUO AMAarHOCTUKA >Kapa€HHIAa aHUKJIAHTaH
HYKCOH OViiMya TEXHOJOIMK J>KapaéHU amajira OLIMPUIIHUHT WKTUCOJIUM camapalopiiuru
aHUKJIAHWUIIY MaKcaara MyBOQUKIND.
[y wmakcagna WWUIMK MKTUCOAWM CaMapaJOpJIUMKHU TEXHHUK >KAPAEHHUHI YMYyM
MeToarKara Moc 0axoJar Tajnad dTUIaIn.
3 = (3.3, A, (5)
0y epaa A-aBTOMOOWJUTAPHUHT HWILIUK YHYMIOPAUTU TkMm; 3y, 3x-aBTOMOOWJIHUHT HIII
YHYMJOPJIUTUHU TabMUHJIAIITA JUArHOCTUKANAI OYiinya aHaHAaBUN MYaTra MOCTAIITHPUIITaH Ba
KEJIITUPWIITAH Xapaxariap ¥3 YpHuaa Kyiuaaru Gpopmyna €paaMuaa aHUKIaHAIH.
3=C+E. K (6)
Oy epna: C-rammim TaH-HapXu cyM/TkM; Ey -kanuran KyidwiMa camapagopiIUrduHUHT
Mebépuii koedpdunentr; K-umnad ynkapumgara COTUITHPMA KauTal KyHHJIMa CYM/TKM.
Hly ypunpa onu® OopmnaéTraH TagKUKOT HIUIAPU AaCOCAH Ky30Bra KapaTHJTaHIUTH
cabab, OuTTa Ky30BHUHT ypTaya JUArHOCTUKA TaH HAPXUHU aHUKJIAHMU3.

—_ ! . .
5,= Xy G- P (7)
Oy epaa: n-THKJIaHyBUU €KY alIMAIUITUPUIAJUraH JeTaUIapHUHT COHM; (-1 UM JeTaaHU
TAKIAm €KW aJMaIlTHpPUINTa KeTaauraH xapaxkar, Pi — 1 um [eramHu TUKIAI EKU

QIMAIITUPULTHUHT SXTUMOJUIUTH.

JuarHoctuka xapaCHu Xapa)kaTJapuHU OCBOCHTa MEXHAT XaXMu T, €paaMuaa xamja
Kapa€H/la UIITHPOK ATYBUM OMp MITYMHUHT TabpH(} cTaBKacu X OyiiMua aHUKIaHanu, oynna, T,
=83 umrum - coar, X=10427 cym.

ABTOMOOWJIJTADHUHT OFUpP WYJ MIApOWTIIApHIA SKCIUIyaTalusl KWIMHUIIMHU 3bTHOOpTa
onn0, Wk 6ocud yTuran Li =73000 kM HHA TaIIKWII 3TN OYiiMJya JUarHocTUKarada 6ocuo
Vrunran nappuiinru (2 TXK 6yiinaa) L, =14200 kM. YOy Meb€puii KypcaTKud acocuaa

JUArHOCTUKAIANTHUHT WHJLTHK XapakaTH WU JaBOMHJIa aIMAIITUPWITaH JIeTaJuiap TaH
HapXU Syer OMIIAH OOFIMK KyiHIarnya aHUKJIaHA .

Sax = i—l (a- T, +S,,)cm (8)

Oy epaa: a IMarHOCTHKA aJIMalIMHYB BaKTH a=6 coart.

XyJjioca YypHHMZAa IIyHM AaWUTUII MYMKHHKHM, acOCaH OJKCIUlyaTalus JaBpuia
aBTOMOOWIITApHUHI TexHUK xycycusthura TXK maBpupa TYIMK JUMAarHOCTUK HAazopaTr ouod
Oopuiica Ky30B TEXHHMK KOOWJIMSTHHU Cakjiall MyMKUH Oymaaw, Oy 3ca XapakaT MHKIOPUHHU
KaMalHTHUPpUO MKTUCOIMM caMapaopiIuKKa SpUILUIAIH.
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KOPXOHA HIAPOUTUIA TEXHUK XOJIATU JAPA’KACUHU BAXOJIALI
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AHHoOTanus. YmOy Makojaja WNUIAad YHKWITAaH TaBCHSUIAP acoCaH aBTOTPAHCIIOPT
BOCUTANIAPUHHA TYpPJIH HKJIUM [IAPOUTIApUAA OKCIUTyaTalus KWIHII JaBpuaa MebEpuit
KYpcaTKU4IapHU Ba XapakaT XaB(CU3IUTUHU TabMUHIAIAATU (GAOTUATUHH OIIMPHILTa XU3MaT
KUJIa/IH.

AHHoTanus. B 370l cTatbe mpuBezeHa pa3paboTKa METOAMYECKUX PEKOMEHIAlui U
MPUMEHEHUS MX PE3yJIbTaTOB B MPOHM3BOJACTBO B IIENSX YCOBEPIICHCTBOBAHHUS BO BPEMHsI IpU
IKCITIyaTaIs U o0ecrieueHue 0e30MacHOCTH JOPOKHOTO JIBIYKSHUSABTOMOOMIIHOTO TPaHCTIOPTA

Abstract. This article provides the development of guidelines and the application of their
results in production in order to improve during the operation and ensuring road safety of road
transport

Kaaut cy3aap: aBromMoOms, Xu3MaT KYpCaTWIN, HWKJIHM, XapakaT XaB(CH3IIUTH,
KypCaTKu4, MUKJIOD.

KiroueBble cioBa: aBTOMOOWIIb, TEXHHUYECKHX OOCTY»XKOBaHUsS, OE€30MaCHOCTH
JIOPOKHOTO JIBIKEHUS, TIOKA3aTeNH, KOJIMIECTBO.

Key words: car, traffic safety, traffic, traffic signs, dangerous site

ABTOTpaHCIIOPT KOpXOHAJApJard AaBTOMOOW/UIADHUHI TEXHUK XOJAaTH JapaKaCUHU
Oaxonamia uaIMAKA MabHOANapaa Oup KaH4a ycyiuiap OepwiraH, 6u3 onmb OopraH TaaKUKOTIA
ya Xw1 Oaxonam ycynu OepwiaraHn OynmmO, Oup Hedra KOpXOHAlap KypcaTKHwiapu Y3opa
conuIITUpHII opKanu Oaxomanwnanu. llly makcannma Kyitmma aBToMoOWIUIap €I CTYKTypacH
Oyitrua 06axoan UKKUHYHM YCITyOu KEITUPUIITaH.

WNxxuHum yciryo Oyiinua Oaxosamaa TeXHUK (Goraamanuit Kod)PUIMEHTHHUHT XaKUKHA
KUHAMAaTIapy Ba Y3JIyKCU3 KaJlaM KaTTaJuTd MUKIOPUHHMHT Ha3apuil €4MMHU HaTWXKaJlapu OWiaH
ABTOTpaHCHOPT  KOpXOHanapaard  (aonuaTuHu  Oaxonaml  MYMKHH.  ABTOTPaHCIOPT
KopxoHanapaaru GaodusTHHU OaxoJyamga gactiad coMMIITUpUIaEITal KOpXoHaIap TPAaHCTIOPT
BOCHUTAJIapH TapKUOH, PyCMU, EIIUTAPUHUHT MUKAOPIIAPH KEJITUPHUIUIIH KepakK.
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Wkkunun ycnybna Oaxomam Kyiinaruda Oakapuiaau, HacTiad TeXHUK (oimanaHur
KO3 (DUIIEHTUHUHT XaKUKAH KHAMaTIIapUIaH Y3ITYKCH3 KaJlaM KaTTaJTUTHHA aHUKJIaiMHu3.
" (1 B lquTJ” )Bi
Ak P 1)

N;-1
P
t=1
ABTOTpAaHCIIOPT ~ KOPXOHAacHJaru  aBTOMOOWJUIAPHMHI  E€MIMHUHT  3CKUPTaHIUTH
MUKIOPHHU TAaCHU(IIOBYM XaKUKMHA KaTTaJUK KUMMAaTUHU OJIMHTAaH HaTWXKara acociaHuO
aHUKJIaHWJIAH.
™™
_:—In[l—Akq,,j 1 i=Tn )
¢i i , d
1
Arap Oapya ABTOTPAHCIIOPT KOPXOHACH JKCIUIyaTaIllMOH IMApOUTH Oup Xwi Oyica y
xonga [ j =const; j=1,n; Ba ABTOTpPaHCIOPT KOPXOHACHJIAru aBTOMOOWIIAP TEXHHUK

HKCIUTYaTAMSICHHUHT Japakacu Kyiaaru xonat 0yiinya 6axomaHuIaIu.
By <Bupipaefln] 3)
Arap ACKUpPraHIUTMHU MHUKIOPMHU TacHU(JIABUM KaTTAJIMKJIAPHUHI Oup Oupura

HUCATUHHU OJICAK ym0y Xonarna ABTOTPaHCHIOPT KOPXOHACHAArd aBTOMOOWIIIAPHUHT
ACKUPTaHIUTHHU MUKIOPUHHA TaCHU(IJIaBUM KATTAJIUK Kyiaarnda aHuKJIaHWIaIH.

Bii. . =

V; :7; j=1,n
j
MUCOJI y4yH, arap
vV, <Vg;p.qefln]
Ymly KypuHUIIAAru COIMIITHPMA KuiiMatiap Oyitnua ABTOTpaHCIIOPT KOpXOHACHIATH
aBTOMOOWIJIAPHUHT 3CKUPraHIMTMHA MUKJIOPUHU Kyiiaruda 6axosiam MyMKHH.
B <P
MacanaHn: yuyra ABTOTPAaHCHOPT KOPXOHACHMHHMHI (DAOJIMATUHHM TaxXJIWI ATHO YUKaAMHU3
(n=3), XKuz3zax maxpugaru “Oibekcynep TpaHc” KopxoHacH , “YKuzzaxitymoBuntpanc Ba beramu
TPaHC CEpBHC KOpXOHAacH. Xap Kaiich ydana ABTOTPAHCIOPT KOpXOHacuaa Oup xui Touda
aBTOMOOWJIIAp JKCIUTyaTallMs KWJIMHAIW. ABTOTPAHCIOPT KOPXOHACHAATHM aBTOMOOWUIAPHU
SKCIUTyaTalysl KWK IMapoOWTiIapu OapuyaCMHUKM OUp XHWIAHP. ABTOMOOWJUIAPHUHT YpTaya

KyHIk Gocran macodacu LS =563,8%10° km; t°=72,0 oit: LS =10,0*10° xm/ oii.

ABTOTpPaHCIIOPT KOPXOHACHJIard aBTOMOOWJUIAPHUHT ICKUPHUII MHUKAOPH OapyacUHUKH
6up xunaup B=0,0071 oii L.
Xap Kaiicu ABTOTPaHCTIOPT KOPXOHACHIard aBTOMOOWIIApHHUHT €In Oyinda rypyxJap
conu Nj=8.
o TH _
Xap Kaiicu ABTOTpaHCHIOPT KOpXOHacK/Iaru y3ynykcus kajgam AK; " =0,05.

o ™

ABTOMOOMIIIApAaH TEXHUK (olaananuil kodpduueHtu K .- j = 0,600.

Xap kaiicu 1-um, 2-um, 3-ym ABTOTPAaHCHOPT KOPXOHACHJArHM aBTOMOOWJUIAPHUHT
coHuHuHr Kartaimuru B1=50, B1=75, B1=110

ABTOTpPaHCIIOPT KOpXOHacH €M OYin4a CTPYyKTypacH KarTaniuk Mukiaopu b= 1,8
i=1,3.

ABTOMOOWJITApUHMHT €M OYHNYa CTYKTypacu MHUKAOPJIAPUHUHT WUFUHIMCU HUCOATH

oyitnua.
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Ade,f - M =0,0151,
595

Ak;’; = M =0,0312
445

AT — (L-0,800)-110 _ 0.0526
418

ABTOTpPaHCIIOPT KOPXOHAJAard aBTOMOOWIAD EMIMHUHT JCKUPTaHIMK MUKIOPUHU
TaBCU(IOBUM XaKMKUH KaTTAIMK KHAMaTH KyHUJard eaumra sra Oyiaamu.

- In(l;,()2,0151) _ 013703
—In(1-0,0312) ca
= =0,1340
,qu;z 72 u
- In(l;O2,0526) _ 013101

ABTOMOOWIIIap EMIMHUHT SCKUPTaHINK MHUKIOPUHH TaBCU(IOBYU XAKUKHNA KATTAIUK
KHMMaTHHU XxucoOyamga  1-€m TypyXMHHMHT FOKOPH dYerapacu Oyinmda aBTOMOOWILIAp
SKCIUTyaTalus BakTy t1= 7,2 0¥ MuUKaOpHIaH (OiinaTaHuIIu.

ABTOTpaHCHOPT KOpXOHAcHJard aBTOMOOWIIAD EMIMHUHT ACKUPTraHIMK MHUKJIOpU
HaTWKaJIapUHU Y3apO COJUIITUPHUII ITYHHU KYpCaTaIuKH,

B3> B, > by

IOxopumarn OupuHUM ycnyOnard OJMHTAH HaTWwkagaruaek Oy xucobma xam
“Oiibekcymnep TpaHC” KOpXOHAcHUIa Kapallld aBTOMOOMJUIApHMHT €M OOlIKa KOpXOHaiapra
HUCOAaTaH KaTTa SKaHJIUTUHU KYpcaTuO TypuoOIu.

Oxopupgarn xucoOuii HaTwkamapra OSpUIIWIran kodpdumuentnap Epaamuaa
KOPXOHAHMHI TEXHUK XOJaTMHU MebEpUN KuiiMaTiap OuiaH TeHMIamTHpuO Qoiigananca
oynamu. Uy makcanna aBToMoOMUIap €M ACKUPTraHiInK MUKIOPUHUHT OJMHTAaH HATH)KACHHHU,
aBTOMOOWIIap €IIM ACKUPTaHIMK MUKJIOPUHUHT MEbEPUN KHUiiMaThra HuUcOATaH EYUMHHH
Xuco0ab ko3P PuIMeHTIap KUMMaTH TaXIMINHA aHUKIAcaK:

e 0,00638 _ 089, v= 0,0074 ~1042 v= 0,0075
0,0071 0,0071 0,0071

Taxnmungan kypuHUO TypuOAMKH, acocaH, conumTupmwiaérrad JKuz3ax maxpuaaru
“Oibekcymnep TpaHC’ KOPXOHACHTA TETHIIUIH aBTOMOOWMJUIAPHUHT TEXHHMK XOJIATUTA HHUCOATaH
“¥KunzzaxitymoBunTpanc” KOPXOHACHTa TETHUIUIM aBTOMOOWIIADHWHT TEXHHMK XOJIaTH Tasiad
Japaxacura s’bHU KOHCTPYKTHB XYCYCHSITIAPHH CAaKIa0d TypHI TEXHOJOTHK Kapa¢HHUTa KaBOO
Oepa oM KYpUHUO TypuOIH.

Ky#inuna aBromoOmmiap €MMHUHT Oiira OOFJIMK Y3rapuill rpadurd KeJITUpHITaH, OyHIa
KOpPXOHAJIard aBTOMOOWJUIAPHUHT BAaKT VTHINKM OWJIaH WIIYAHINK KOOWIMSTUHUHT WYKOIUO
OOpHUIITMHYU, KOHCTPYKTHB XYCYCHSTIIADHUHT Yy3rapu0 Ba TEXHUK >KMXATAaH Tajabra >XaBoO
OepMacIUTuHU KYpUIl MYMKUH.

IOkopunarun xo3ddunenmiap KUHMATUHUHT TaxXJIWiIM V,JaH KYpUHUO TypHOAMKH,
acocad 2- Ba 3- ATK aBroMOOMJUIapMHMHI TE€XHUK XOJIaT Japa’kacl MebEp Taynadbura kaBod
oepca (vi{Lv, <1) 1- ATK aBTOMOOWUTAapUHHMHI TEXHHK XOJIATIapH 3ca MebEp Tanadiapura

=1,056

*aBoO Oepa onmaiinu (v,)1). By aca ¥3 ypHHIa KOPXOHA MII YHYMIOPJIMTHHY OLIMPUII, UIILIAI

PEKUMHUHHM Y3rapTUPHUILHH Tanad 3Taju.
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A _=o.ooes

ﬁ_=D.DD'.-'1

ﬁ:D.DDB‘I

0.621

Hﬁﬂ_ e
0.600 _ RECSNINEE Bl
Tl AR
0.538 Rt :
at N ats
72.0 798 ‘t_

1-pacm. Kopxonajsapaaru aBToMo0WIAPHUHT 3CKUPHUII MUKIOPH.

Ymoy roxopumarn rpadukaa ydra OTPU  UM3HK KENTHpWITaH Oyiamb, ymap
aBTOMOOWJIJIAPHUHT SCKUPUIT MHUKAOpUHHU TaBcunaiinu. FOkopumarm srpu umsuk 1- ATKra
TETUIIUIA SKAHJIUTHHU KypcaTca, macTKu dSrpu 4m3MK 3ca 2-ATK kypcaTtkuum, ypTagaru srpu
gym3uK 3ca 3-ATK xypcarkmum 6ymmub, Oy Kuiimar Mebepuil KypcaTKuura SKUHJIATHHA
tapcunaian. Ymoly srpu un3uKIap TaXJIWIWIAH KyHHIaru xyjaocara KeJaHuH Iu:

-Arap 3-ATK TexHUK SKCIUTyaTalusi Japa)aCMHU OlMpuIl OYVinya dopa Kypmaca, y
xonna Oy ATKparu aBTOMOOWJUIApDHMHT TEXHHMK XOJAaTH pYWXaTAaH YUKapUIaJuraH
aBTOMOOWIIIap napaxacura etu6d 6opamu ( k, =0,600), sbHH 6 WK AKCIUTyaTalMslaH KeWnH

aMac, aKCHMHYA YHIaH oJ1auHpoK ( 59,4 oiina).
2-ATKgaru aBromoOusuiap 3ca ¥3 BaKTHIa MEhEPUNA NAaBPUINIMKHU PYHXaTAaH YHUKHII
BaktH {=72,0 oitHu yTail onmanu. byHra TexHuk ¢oiiganaHum KodPPUIUEHTH Kmin 2" =0,631,

xamaa Ak2™=0,031 Men€puii KaTTaMUKIAp KUUMATHHUHT FOKOPWINTHA OWJIaH 3puinagu. Yoy
ATKnaru aBromoOwmiap 6 HWwimaH CYHr 3Mac, akCHMHYa sHa Kymmm4ia 8 ol ( 79,8 o
SKCIUTyaTalusl KWIMHTAHUAH CYHT) pyHXaT/IaH YUKAPHUII X0JaTUTa KEJIUIIN aCOCIaHIH.

- 3-ATKnaru aBromoOumnap 2- ATKcugaru aBromobmiiapra nHucbaran yprada 20 oit
OJ/IMH ¥3 TEXHUK XOJaT Japakacu Tajmabura jkaBoO OepaonmaciaH pyixaTnaH YWKAPHIUIIN
aHUKJIaH]IH.
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MHHOBAI[MOH TEXHOJOTHSUIAPHHH KOPHI KUIHIITHIMHT MyaMMO Ba €YMMIIApH MaB3yCHa XaaKapo
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Annotatsiya. Ushbu magolada ishlab chigilgan tavsiyalar asosan avtotransport
vositalarini turli iqlim sharoitlarida ekspluatatsiya qilish davrida meyoriy ko‘rsatkichlarni va yuk
va yo‘lovchilarni tashishda xavfsizligini to‘liq ta’minlashi bilan transport vositalari texnik
xussiyatlari hamda yo‘l harakat qoidalari va harakat xavfsizligini ta’minlash ta’minlashdagi
faoliyatini oshirishga xizmat giladi.

AHHOTaNIHA. Pexomennmanmu, pa3paboTaHHblE B JQHHOH CTaTbe, B OCHOBHOM
HaIpaBJICHBI Ha YJIYUYHICHUC TCXHHUYCCKHUX XapaKTCPHUCTHUK TPaHCIIOPTHBIX CPECIACTB, IIPpaBHUII
AOPOKHOI'O ABMIKCHUSA WU 0e30MmacHOCTH ABVIKCHUS IIPU IMOJTHOM o0ecrieyeHU 0€30MaCHOCTH
I'PY30B U IaCCaAXXUPOB ITPH SKCIITyaTallul TPaHCIIOPTHBIX CPEACTB B PA3JINYHBIX KIIMMATHYCCKUX
YCIOBHUAX

Abstract. The recommendations developed in this article are mainly aimed at improving

the technical characteristics of vehicles, traffic rules and traffic safety, while fully ensuring the
safety of cargo and passengers during the operation of vehicles in different climatic conditions

Kalit so‘zlar: avtomobil, xizmat ko‘rsatish, iqlim, harakat xavfsizligi, ko‘rsatkich,
miqdor, yuk, yo‘lovchi.

KiioueBble cjoBa: aBTOMOOWIb, TEXHUYECKUX OOCTYKOBaHHs, OC30MACHOCTH
AOPOXKHOI'0O ABMXKCHUA, I1I0KA3aTCIIU, KOJIUICCTBO.

Key words: car, traffic safety, traffic, traffic signs, dangerous site

KIRISH.Yo‘lovchilarni avtomobil tashish sohasidagi davlat transport siyosatining
strategik magsadi ijtimoiy, ekologik va boshga maxsus talablarga mutlag rioya gilgan holda
yo‘lovchi tashishga bo‘lgan ehtiyojni kafolatlaydigan va samarali qondiradigan avtomobil
transporti tizimini shakllantirishdan iborat. Shu magsadda transportda amalga oshirilayotgan
tarkibiy o‘zgartirishlar mulk shakili sub’yektlarini davlat tomonidan tartibga solishni
kuchaytirish, xizmatlar narxida transport xarajatlarini pasaytirish, igtisodiy jihatdan asoslangan
tariflarni belgilash, transport korxonalari o‘rtasida raqobatni kuchaytirishga qaratilgan. Shu
nuqtai nazardan, sifat ko‘rsatkichlarini bir vaqtning o°zida yaxshilagan holda yo‘lovchi tashishda
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avtotransport jarayonini tashkil etish samaradorligi katta ahamiyatga ega. Buning sababi resurs
zichligini kamaytirish, talab gilinadigan sifatda ko'rsatilayotgan xizmatlar turlarini kengaytirish,
transport xavfsizligini ta'minlash va ekologik talablarni qondirishdir. Nazariy jihatdan, transport
vositalari ishini tashkil etishga tizimli yondashish zarur. Yo‘lovchi avtomobil transport ishiini
nazariy tahlil jarayonini amalga oshirishga tizimli yondashish nuqtai nazaridan bizda hududiy
moddiy, transport va yo‘lovchi oqimlari bilan belgilanadigan o‘zaro bog‘liq jarayonlardan iborat
murakkab moslashuvchan igtisodiy tizim mavjudligi etiborga olinishi talab etiladi.

Shahar yo'lovchi transporti vositalarining ishi uning ishlash samaradorligi va transport
xizmatlarini ko'rsatish sifati bilan baholanadi.

Hozirgi vaqtda muammo shundaki, transport tizimining samaradorlik mezonlarini
tushunish va belgilashda hali ham birlik yo'g. Hozirgi vaqtda samaradorlik xarajat
ko'rsatkichlarini mezon sifatida gabul gilinadi, ya'ni, eng kam ekspluatatsiya xarajatlari bilan
transport vositalarining ma'lum darajada rivojlanishi.

Boshqacha qilib aytganda, yo‘lovchi avtomobil transporti samaradorligi deganda
avtomobil transporti tashkilotining mehnat unumdorligi, tashish tannarxi, foyda miqdori va
rentabellik darajasini belgilovchi yo‘lovchi transport vositalaridan foydalanish samaradorligi
tushuniladi.

Igtisodiy faoliyat samaradorligini, ishlab chiqgarish foydasi natijalari va ishlab chigarish
resurslari xarajatlari o'rtasidagi farq sifatida aniglash mumkin.

Avtomobil transportida yo‘lovchi tashishga nisbatan samaradorlik ko‘rsatkichlari
kengroq ijtimoiy-iqtisodiy muammolarni hal qilishga yo‘naltirilishi kerak. Narx, foyda, daromad
kabi ko'rsatkichlar ma'lum darajada samaradorlikni tavsiflashi o’quv va ilmiy ma’nbalardan
ma’lum. Samaradorlik mezonini ko'rib chigishda ko'p mezonli yondashuvdan foydalanish shahar
yo'lovchilarini tashish samaradorligini ob'ektiv baholashni giyinlashtiradi.

Avtomobil transportida yo'lovchilarni tashish faoliyati, qoida tarigasida, tashish
samaradorligi va ko'rsatiladigan transport xizmatlarining sifati bilan tavsiflanadi

Transport jarayonining samaradorligi avtomobil transportining eng kam moddiy va
mehnat sarfi bilan tashkil etish sifatiga garaladi. Yo'lovchi transport vositalaridan foydalanish
samaradorligini va tashish jarayonining samaradorligini aniglash bir gancha ilmiy tahlillarni
bajarishni talab etadi. Xarajat ko'rsatkichlarini yo'lovchi avtomobil transporti samaradorligi
mezoni sifatida gabul gilish mutlago to'g'ri emas, chunki iqtisodiy xarajatlar bilan bir gatorda
vaqgtinchalik, mehnat, ijtimoiy va boshqga ta'sirlar mavjudligi hisobga olinishi lozim.

Shahar transport tizimining samaradorlik ko'rsatkichlar tarkibi 1-rasmda Kkeltirilgan.
Ularda ko‘p mezonli yondashuv qo‘llaniladi, bu esa jami samaradorlik mezonini tashkil etadi, bu
esa yo‘lovchi avtomobil transporti faoliyatini xolisona baholashni qiyinlashtiradi. Bunday
yondashuv yo‘lovchi tashish tizimi faoliyati samaradorligi va sifat ko‘rsatkichlarini to‘liq aks
ettirmaydi, bu esa uning kamchiligi hisoblanadi.

Shahar avtomobil transporti samaradorligi ham muhim ijtimoiy Xxususiyatga ega
ekanligini ko'rsatadi, uning shakllanishiga quyidagi omillar ta'sir giladi: texnik-igtisodiy,
ekspluatatsiya, yo'lovchilarga xizmat ko'rsatish sifati, sanitariya-gigiyena va boshgalar. Shu
o’rinda transport samaradorligini ham iqtisodiy, ham ijtimoiy jihatlardan baholashni amalga
oshirish zarur, ya'ni yo'lovchi tashish samaradorligini fagat iqgtisodiy ko'rsatkichlar bilan
baholash mumkin emas, balki ijtimoiy omillarni ham hisobga olish kerak.

Shu bilan birga, shuni takidlash kerakki, yo'lovchi avtomobil transportining
samaradorligi va sifati, garchi o'zaro bog'liq tushunchalar bo'lsa-da, gat'iyan garama-qarshidir,
ya'ni yo'lovchilarga xizmat ko'rsatish sifati ko'rsatkichi yo'lovchi tashish samaradorligining
ko'rsatkichi bo'la olmaydi.
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1-rasm. Transport tizimining ishlash ko'rsatkichlari tarkibi.

Yo'lovchi tashish samaradorligini ko'rib chigishda quyidagi yo'nalishlarda tadgiqotlar
olib borildi: yo'lovchi tashish samaradorligi; yo'lovchi transportidan texnik foydalanishni tashkil
etish samaradorligi; mehnat va moddiy resurslardan samarali foydalanish.

Shunday qilib, turli markadagi yo'lovchi avtobuslari  modellarining real
ekspluatatsiyadagi samaradorligini o'rganish natijalari tahlil gilindi. Natijada, turli marka va
rusumdagi avtobuslarning samaradorligi keng diapazonda o'zgarib turishi ma'lum bo'ldi, ya'ni
ushbu ko'rsatkich bo'yicha eng yaxshi avtobuslarning samaradorlik ko'rsatkichlari eng past
samaradorlikdagi avtobuslarnikidan taxminan ikki baravar yugori ekanligi aniglandi.

Yo‘lovchilarni avtomobil transportida tashish samaradorligini har tomonlama baholash
talab etiladi. Ushbu metodologiyaga ko'ra, yo'lovchi transport vositalarining samaradorligi
shahar aholisining transportga bo'lgan normativ ehtiyojlarini gondirish bilan bog'liq
xarajatlarning haqiqiy xarajatlarga nisbati sifatida aniglanadi.

Yo‘lovchi avtomobil transportini tashkil etishning amaliy faoliyatida quyidagi
yo‘nalishlar bo‘yicha samaradorlikka baho beriladi:

- shahar yoki umuman viloyat yo‘lovchilar jamoat transporti tizimi faoliyati
samaradorligi;

- avtomobil transportining mavjud marshrut tarmog'i va uning alohida yo'nalishlari
faoliyati samaradorligi;

- turli marka va rusumdagi yengil avtotransport vositalaridan foydalanish samaradorligi;

- transportni tashkil etishning turli shakllaridan foydalanish samaradorligi.

NATIJALAR. Har xil marka va rusumdagi yo'lovchi tashuvchi transport vositalaridan
foydalanish samaradorligi ko'rsatkichlari quyidagicha belgilanadi: foyda, rentabellik, yo'lovchi
transport vositalarining unumdorligi, tashish narxi va boshgalar. Yuqoridagi baholash
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mezonlarini tahlil qilib, tashish jarayonining samaradorligini to'liq aks ettirmaysligi ma’lum
bo’ldi. Shu munosabat bilan tashish jarayonining samaradorlik koeffitsienti K deb ataladigan
taxminiy ko'rsatkichni joriy etish lozim. Bu koeffitsient xarajatlarning aholining standart talabi
bilan, haqigiy xarajatlarga nisbatini tavsiflaydi. Analitik jihatdan buni quyidagicha ifodalash
mumkin. [3]
Krrz = ['Pmy X B{J’X(GFS RSE +DF25 *sm + 0125 ﬁe‘I‘-';::vrr,u):l."’l[‘:"':I = [QE RSE + Qm Rsm + Qmp *
Smp) + Lo R]
(1)

bunda P - yiliga bir aholining transport harakatchanligi, yiliga zuyoratlar, sayohatlar;

K, - shahar aholisi soni, odamlar;

Syp - avtobusda tashish narxi, yo’lovchi/odam:;

Qs Qm,, Qump — avtobusda yo’lovchi sig’imi, yo’lovchi;

w - transport tizimining entropiyasining o'zgarishini hisobga oluvchi koeffitsient;

R - shahar yo'lovchi transportining optimal bo'lmagan turidan foydalanish bilan
bog'liq go'shimcha xarajatlar.

Shuningdek, yo'lovchi tashish samaradorligini tashish samaradorligi koeffitsienti bilan
emas, balki baholash taklif etiladi jarayon Ken (1.1), va yo'lovchi tashish tizimi faoliyatining
igtisodiy samaradorligi koeffitsientiga ko'ra, bu formula bo'yicha hisoblanishi mumkin, bu erda
D - tizimning barcha tashuvchilari n-yildagi daromadlari, million so’m .

Ks.sf =10+ [D _Z]f[syﬂ: * P] (2)

Z - tizimning barcha tashuvchilari n-yildagi xarajatlar, , million so’m;

Syo1 - 10 yolovchi/ km xisobiy tan narx, so 'm;

Pp-yilda barcha tashuvchilarning yo'lovchi aylanmasi, million yo'lovchi / km

Samargand viloyatining ziyoratgoh hududlarida yo'lovchi avtomobil transportini
mavsumiy tashkil etish bo'yicha olib borgan tadgiqotlarimizda nafagat transport jarayonining
samaradorligini, balki ko'rsatilayotgan xizmatlar sifatini ham bashorat qgilish kerak. Tashish
sifati, transport tizimi faoliyatining eng muhim xususiyati hisoblanadi. Transport xizmatlarining
sifati yo'lovchilarning qoniqishiga sezilarli ta'sir giladi va buning natijasida iste'molchilarga
yo'lovchi tashishni ta'minlash zarurati tug'iladi.

Tashish sifati hozirgi vaqtda GOST R 52113 - 2003 [5] tomonidan belgilanadi va
quyidagi ko'rsatkichlar bilan tavsiflanadi: axborot xizmati; qulaylik; tezlik; o'z vaqtidalik;
bagajni saglash; xavfsizlik; igtisodiy ko'rsatkichlar.

Yo'lovchi tashish sifati masalalari ko'plab tadgiqotchilar tomonidan ko'rib chigilgan. Shu
bilan birga, qoida tarigasida, har bir kishi nafagat turli xil sifat ko'rsatkichlarini beradi, balki
sifatning turli kontseptual atamalarini ham kiritgan.

Tashish sifat ko'rsatkichlari 24 elementni o'z ichiga oladi va to'rt guruhga bo'linadi:
foydalanish qulayligi, ishonchlilik, samaradorlik, informativlik. Tadgiqotchilar allagachon yetti
guruhga bo'lingan yo'lovchi tashishning 30 ta sifat elementini keltirmoqdalar: axborot xizmati,
qulaylik, vaqt, o'z vaqtida, xavfsizlik, tejamkorlik, foydalanish imkoniyati kabi ko’rsatkichlardir.
Bundan tashqari, yo'lovchi tashish sifatining quyidagi o'nta eng muhim xususiy xususiyatlarini
ajratib  ko'rsatish magsadga muvofiqdir: atrof-muhit (salonning tozaligi va boshgalar);
ishonchlilik; javobgarlik (xizmatlarni bajarish kafolatlari); to'liglik; mavjudligi; qulaylik;
transport xavfsizligi; xodimlarning xushmuomalaligi; xodimlarning mulogot qobiliyatlari;
tashuvchi va yo'lovchilar o'rtasidagi munosabatlar.

Sifat ko'rsatkichlarining turli giymatlari deyarli ko'plab tadgiqotchilar tomonidan
berilgan, chunki yo'lovchilarning bir toifasi uchun, yoshiga garab, ular bitta, boshgasi uchun -
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boshgalar, nogiron yo'lovchilar uchun - uchinchi va hokazo. Shu munosabat bilan magola [5]
yo'lovchi tashish sifatining asosiy xususiyatlarini iloji boricha hisobga olish va ularni asosan
quyidagilarga gisgartirish variantini taklif giladi:

- uyma-uy sayohatga sarflangan vaqt (1 ko'rsatkich);

- xavfsizlik ko'rsatkichlari (2 ko'rsatkich);

- transport tizimining transport vositasidan tashqgaridagi qulaylik ko'rsatkichlari (5
ko'rsatkich);

- transport vositalarida qulaylik ko'rsatkichlari (5 ko'rsatkich).

MUHOKAMA.Yugoridagi tahlildan ko'rinib turibdiki, tagdim etilgan asarlarning
birortasida ham yo'lovchi tashish sifati hagida anig tushuncha mavjud emas. Bu to'g'rilik
doirasida barcha tarkibiy gismlarni hisobga olgan holda omillarning ko'p girraliligini hisobga
olishning iloji yo'qligi sababli sodir bo'ladi. Shu munosabat bilan [5] yo‘lovchi avtomobil
transporti  sifatini pirovard natijada tashuvchilar tomonidan ko‘rsatiladigan transport
xizmatlaridan iste’molchining qoniqishi bilan tavsiflanadigan murakkab toifa sifatida ko‘rib
chigishni taklif giladi. Tashish tashkilotchilariga, shuningdek, yo‘lovchilarga xizmat ko‘rsatish
sifatiga quyidagi baho berish taklif etiladi: butun shahar yoki viloyat yo‘lovchi transporti
tizimining faoliyati; alohida ixtisoslashtirilgan yo'lovchi tashish korxonasining faoliyat yuritishi;
alohida yo'nalishda yo'lovchilarga xizmat ko'rsatish; turli marka va modeldagi harakat tarkibi
orgali yo'lovchilarga xizmat ko'rsatish.

Yo'lovchilarga xizmat ko'rsatish sifatini to'rtta ko'rsatkich bilan aniglash taklif etiladi:
yo'lovchilar harakatiga sarflangan vaqt; yo'nalishlarda avtotransport vositalari harakatining
muntazamligi; transport vositalarining sig'imidan foydalanish koeffitsienti; harakat xavfsizligi
omili.

Yo‘lovchi tashish sifatini baholash uchun faqat ikkita ko‘rsatkich taklif qilingan:

- yo‘lovchining to‘xtash joyiga yaqinlashish, transport vositasini kutish, sayohat gilish va
to‘xtash punktidan belgilangan manzilga chiqib ketish vaqtini hisobga olgan holda o‘rtacha
harakatlanish vaqti;

- sayohat qulayligining ko'rsatkichi- a.

Eng muvaffagiyatlisi, bizning nuqtai nazarimizdan, yo'lovchi tashish sifatini baholash
amalga oshirildi, bu erda asosiy ko'rsatkichlar: sayohatning qulayligi; yo'lovchilarning harakatga
sarflagan vagqti; transport xavfsizligi. Konfort transport vositasining Kg yo'lovchilar bilan nisbiy
to'ldirilish  koeffitsienti va K yo'lovchi transport vositalari harakatining muntazamlik
koeffitsienti bilan baholanadi, vaqt yo'lovchilarning safariga sarflangan nisbiy vaqt koeffitsienti
bilan aniglanadi Ky tashish xavfsizligi esa avtotransport korxonasida yo'l-transport hodisalari
(halokatlari) darajasining dinamik o'zgarish koeffitsienti bilan baholanadi va Kyx tenglama
asosida aniglanadi

K,.=1/(1+02B,) 3)

Bu erda B, - avtotransport korxonasida baxtsiz hodisalar darajasining dinamik
ko'rsatkichi.

Yo'lovchilarga xizmat ko'rsatish sifatining umumiy bahosi mahsulot tomonidan
belgilanadigan Kko xizmat ko'rsatish koeffitsienti bilan belgilanadi

Ke,=K,—K,—K.— K, (4)

Yo‘lovchi tashish sifatini to‘rt darajali reyting tizimi bo‘yicha qiyosiy baholashni amalga
oshiriladi: namunaviy xizmat ko‘rsatish darajasi, yaxshi, qoniqarli, qoniqarsiz, bu 1.1-jadvalda
keltirilgan.
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Yo‘lovchi tashish sifatini baxolash

1-jadval
) Sifat koefisentining me’yori
Xizmat ko’rsatish B
darajasi K. s Kyx
Namunali 1,0 1,0 0,98 0,98 0,96
Yaxshi 0,88-0,94 0,92 0,95 0,85 0,65-0,69
Qonigarli 0,78 0,75 0,93 0,7 0,38
Qonigarsiz 0,78 past 0,75 past 0,93 past 0,7 past 0,38 past

Yo'lovchilarni avtomobilda tashish bo'yicha xizmat ko'rsatish sifatining yakuniy
xususiyatini aniglashning hisoblash amaliyotiga keltiriladi, bu o'ziga xos mezon bo'lib, transport
xizmatlarida tashuvchilar o'rtasidagi ragobat sharoitida juda gimmatlidir.

XULOSA. O'tkazilgan tahlillar asosida, masalan, 1-jadvalda keltirilgan kompleks
ko'rsatkich bo'yicha yo'lovchi tashish sifatini miqdoriy baholashdan foydalanish magsadga
muvofiqdir. Bu turli xil sifat ko'rsatkichlarining nisbiy salmog'ini kompleks tarzda hisobga olish,
shuningdek, yakuniy sifat omilining giymatini standart darajadan chetga chigishda baholash
imkonini beradi. Bundan tashqari, kurort hududlari shaharlarida yo‘lovchilarga xizmat ko‘rsatish
samaradorligi va sifatini baholashda vaziyat (mavsumiylik) koeffitsientidan foydalanish taklif
etilmogda. Bu mehnatkashlarning ommaviy dam olish mavsumida kurort zonalaridagi
shaharlarning avtomobil yo‘llari tarmog‘iga qo‘shimcha yo‘lovchi avtotransport vositalarini
(turli marka va rusumdagi, ularning sonini belgilaydigan) zarur joriy etishni aniqlash bo‘yicha
yanada xolis va mutanosib boshgaruv garorlarini gabul gilish imkonini beradi.
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AnHoTtanus: OnpeneneHre cBeTO(GOPHOI MPOXOIUMOCTH Ha 0KMBJIEHHOM MEPEKPECTKE
B . Hamanran. IIpoBenen pacuer mokaszaTeneil kauecTBa pabOThl TPAHCIOPTA C TOYKU 3pPEHUS
0€30MacHOCTH JIBWKCHUS, YyA0OCTBA, HANEKHOCTH W APYruX TNokasatenei. OTaenHbie
PEKOMEHIATCUN IO MOBBIIIEHUIO KaY€CTBA YCIyT FOPOJICKOI0 NMAacCaXUPCKOro TPAHCIIOPTa AaHbl
OpraHaM{ MECTHOT'O CaMOYIIPABIICHHUS.

Abstract: Determination of traffic lights at a busy intersection in Namangan. The
calculation of indicators of the quality of transport operation in terms of traffic safety,
convenience, reliability and other indicators was carried out. Separate recommendations for
improving the quality of urban passenger transport services are given by local governments.

Kanur cy3nap: iyHanuiu, TpaHCIOPT, CETMEHT, TPAHCHOPT XaKMHU, CUFUMH, Xapakar
MHTEpBaly, axap, cBeTagop, LUKII, MOJIEN, TE3IUK, XapakaT MyHTa3aMJIUT1

KuaroueBble cioBa: HampasieHHe, Tpaduk, CErMEeHT, HHTEHCHUBHOCTb JIBUKCHHS,
MPOIyCKHasi CIOCOOHOCTh, MHTEPBAJ IBMXKEHUS, TOpoj, cBeTOGOp, LUKI, MOJIENb, CKOPOCTH,
PETYJIAPHOCTD ABUKECHMUS.

Key words: direction, traffic, segment, traffic intensity, throughput, traffic interval, city,
traffic light, cycle, model, speed, traffic regularity.

Kupum. Hlaxapiapuu puBoKIaHUIINWA [IAXap TPAHCIOPT UHPPATY3UIMACUHUHT YPHU
xyga wmyxuMm. [llaxap aBromMoOWi WyUIApUHWHT pPaBOH Ba KyJdaid OYnmumm maxap
MH(PATY3HIMACHHAHT ACOCHHH TAIIKMII TAIH. Y3 Y3UIaH a8HKH, TPAHCIIOPT HHDPATY3HIMACH
PUBOXIIAHTAH MaMJIaKaTiap MKTUCOAUETH TYpKUpaOd PHBOXKIAHMOKIA, MaMJIAKATra XOPHKHMA
WHBECTUIMSUIAPHU >Kal0 KWIMHHUIIKAA XaM MaMJIAKaTHUHT TPAHCIOPT CAJIOXUATH acoCUi
TypTKWIapjaan Oupu OYynuO KoaMokna. Xo3upjaa Kymiad XOpwk MamilakaTiapuaa Iaxap
’KamMoaT TPAHCHOPTHUHH Xap TOMOHJIAMA PHUBOXJIAHTUPHILNTA KaTTa YbTUOOpP KapaTUIMOKJA.
[Maxap axonmucu Ba Tampud OyropraH MEXMOHJIApra KyJailIuK spaTuIl Makcaauaa Iiaxap
KamMoaT TPAHCIOPTHUIA SHTUIAH-THI'M HHHOBATIMOH FOSUIApHU KYyJIaran xoija ymoly coxa
(baonIUATHHY SHAIA TAKOMUJUIAIITHPUII T2 MyXUMIHUD.

Karra  maxapmapga  TpaHCmopT — OKMMJIApUHH  OOLIKAPHUIIHUHT  caMapaiu
CTpaTerusulapyuHy U3jalll, WyJl TapMOFUHH, YHIATH MYXAaHJUCIUK HHIIOOTJIAPUHM JIOHMXajalia
Ba TPAHCIOPT OKMMHMHU TAIIKWJ KWIMIIAA MakOyl e4YMMIIApHU TOMUII YYyH TPAHCIOPT
OKUMJIAPUHUHT KyJa KEHT JOUpaJaru XyCyCUusTIIapuHU XUcoOra OJuIll 3apyp.

Hamanran puBoxiaHa€TraH KaTTa IIaxapjapja O»HT KaTTa MyoMMolapliaH Oupu
aBTOTPAHCTIOPT BOCUTANIAPUHU TUPOaHUrK 0ynub, Oy MoaMMO y30K BakTiap/aH OyEH Typiu
Hymtap OwiaH €4MMUHM M3Jall, Xajd 3TUII Yopajapu KypuwiMokaa. LIyHuHraex, xymmmua
aBTOMOOWJI HMYJUTapUHU KYpPWIMII, MaBxXyJ OEpKUTHO TalulaHraH WYIJIapHU OYMII, SIHTU
TypAaru TPAHCIOPT BOCUTANApHHM (MacaliaH, METpO, TpaleilOyc) amanuérra >KOpHi KWJIHIL,
TPaHCIOPT OKUMJIAPUHU KalTa Takcumuial Oyitnua edumiap usjiauMokaa [1].

TpaHcnOpT OKUMIIAPUHUHT XapaKaTUHHU YpraHUIIAAa Ky OMIJIJIM MOAEIUIAIITHPHIL Ky 1a
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ucTuKOoIM 6Ynr0, Oy Mabiym Oup OOILUIAaHFUY MapaMeTpiap TYIUIAaMU YUyH peasl TPaHCIOPT
XOJaThra afeKkBaT OYiraH CHUMYJSTCHUS MOJEIUHH SIpaTUII Ba CBETO(OPHU OOLIKAPUIIHUHT
OINITUMAJl PeKUMUHH TOMHII UMKOHHHU Oepaiu.

MaTteMaTuk MOJEIIAIITHPHUII 3aMOHABHI aX00pOT TEXHOJOTHUsIapU OMIaH OUpramkaa
Y TapMOFM AMarpaMmaliapuHH JIoMuxanail, cBeTo(hop mapaMeTpiIapuHH Y3rapTUPHII Ba My
VYTKa3yBUaHJIUTUra KaHAal TabCUp KWIUIIMHU (peasl BaKT peKUMHU/a) Ky3aTUIl MyMKHH OYiraxn
JTacTypuil MyXUTHHU SIpaTUII UMKOHUHM Oepaau. BupTyan MyxuT KMCKa BaKT MUYHMJa Iaxap Wy
TapMOFM (DAaONMATMHM TAaKOMWUIALITHPMIN Ba SAXIIWIAIIra KapaTwiraH MyaisH 4opa-
TaJA0UPIAPHUHT CaMapaOPJIMTUHU TEKITUPUIIT UMKOHUHU Oepajiu.

TpancnopTHH Moae/JIAIITHPH LI

TpaHCOPT OKUMUHU MOJEIUIAIITUPHUIN ydyH HaMaHraH maxpyuHUHT U] TAPMOFUHUHT
MYaMMOJIM HyKTaJapy aHUKJIaHAIH.

Hamanran maxpunu onaaurad OYJcak, aXxoJid 3ud >KOWIAITaHIUTH cabadiu Kymmmya
WYIUIapHu KypUIll UMKOHCH3 OViTraH Ba3usTHU KYpubO unkamu3. byHmail Bazuatiapaa KymuMya
HYN TpaHCIIOPT TU3MHU BOCUTAJIAPUHU JKOPUI KUIIMII caMapaliid SMac, YyHKH OOIIKa TPaHCIOPT
TH3UMIIapH (TpamBaild, TPOJUIEHOYC METpo Ba X.K.) JKOPUH KUIWHHUINK (aKaTTHHA WYJIOBYH
OKUMHMHH TPaHCIOPT/Ia IOPUIINHN KaMaTUPHII UMKOHMHHU Oepcajia, MyaMMo edrIMaiiu.

byHnaHn MyOMMONAapHU €YMILHHU JHT OJJUM yCYJIHJAH SBbHU YOPPAaXaHW yTKa3yBUAHIIMK
KOOWJISITHHM ~ OIIMPHILAAH OONUIaiauK. ABBajl dYoppoxaaard cBeTaQopHH OOMIKapuII
TUPOAH/IJIMKIa TABCUPUHU AHUKIANMHU3.

XapakaTHU TaIIKWI JTHIN OyiiMua MyTaxaccuC TabKHJUIaln4ya, cBeTadop TaKTH
TPAHCIOPT OKUMH Ba XapakaT XaB(QCU3IUIUra TAbCUP KUJIAIH.

bynnman Tamkapu, #yn xapakaté XaBQCu3aMrd  Kymia® ommiuiapra  OOFJIHK:
XapakaTJIaHUII TapTUOM Ba TPAHCHOPT BOCUTAJAPUHHMHI TEXHHK XOJIATH, WYJ IIapoWTIIapH,
TPAHCMOPT BOCUTAJAPH XAHTOBUMIAPUHUHT Majakacu Ba Oomkanap [2, 3, 4].

Iyn xapakaTé XaBCU3IMTMHM TAbMHHIOBYM AacOCHH OMMIIAp Oy TPaHCIIOPT
BOCHTAJIADUHHUHT TE3JIMTH Ba ynap opacuaard wmacodanup [5]. bunoOGapmH, Myammo
XapakaTiaHyBYM aBTOMOOWJUIap opacufaru MUHHMan xaBdcu3 macodanu (macodanu)
aHAJUTHK aHUKJIAI 3apypaTuaH KeIuo YuKaIu.

Ijn xapakaTé GONIKApyBM COXAaCHIAard Kymia® Maxalulii Ba XOPMXKHIl OIMMIAp Ba
MyTaxaccucyap uyoppaxajiapia cBeTo(op HUKIMHHUHI JaBOMUMIMIMHU XHCOOJall Ba yJlapHU
TAKOMWUTAIITUPUITHIHT MaBXYy/]] YCYJUIApUHN MIUTA0 YMKUIITa Xucca Kymauiap [6-8].

Cperadpop nUKIM OOCKUYM JABOMUIUIMTUHUHI LUKIHUHT YMYMUH JaBOMHILIMTHUTa
HUCOATH SIIWJI CUTHAIra KeJraH aBTOMOOWIIAp COHMHUHI OyTyH LMK Y4YyH KeJlraH
aBTOMOOWIIJIap COHUra HUCOAaTUra TEHIIUP.

Arap kenaéTran aBTOMAaIlMHAIAp OMp XWJI OKUM XOCHJ Kwiaau e ¢dapas3 Kuicak, y
X0J1/1a LMKJ BaKTWHU XHMCOOJall Ba CBETA(QOPHHUHI UII PEKMMUHU aHUKJIAIl OKWJIOHA acocra
acociaHaau. Ymoly O0CKMY yuyH MakCHUMall YTKa3yBUaHJIMKHM aBTOMOOWIIIap HABOATUHM MILTA
TYLIypULI Ba TYXTAaTUII BakTUra OWpPO3 BaKT HYKOTWIMILIMHU XucoOra ojiraH XxoJjjaa
aBTOMOOMIIIap Opacunard MacodanapHu TaXJIHil KWIHII OpKAJIK oyuil MyMKuH [9-10].

OpajvK DUKIHUHT JaBOMHUIIMTH Kyiuarnda anakiaanaa [9-10].

[ :tp +t +t -1,

L
Oy epna:
t,-TapTHOra CONUIIHMHT KYpHO uMKUIa€TraH OOCKMYuAa YTUII OPaTUFUHUHT

JTABOMHMJINTH, C;
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{, -CBETOOPHUHT ¥3rapuInnra XailIOBIMHIHT PEaKIHsl BAKTH, C;

t,-aBTOMOOMJIHMHI TYyXTam Macodacura TeHr MacodaHu OocuO YTUIIM Y4yH 3apyp
OyJraH BaKT, C;

t, -aBTOMOOMIIHHMHT 3HT Y30K TYKHa1lyB HyKracura (Y TH) xapakartnanum BakTH, c;

t,,-TYXTall 4YM3UKIApUAaH KATHOB Y4yH 3apyp OYyiaran BakT KeiiuHru Oockuuza
XapakaTiiaHa Oonuiaran atomobmira YTH i+1

b
.L YTH
I |
ﬁ] |
‘ l
1-paCM. S”TI/IIJI OPAJTUFUHUHT I[ﬂBOMI/IfI.]II/Il"I/IHH AHUKJAlll ¢cxeMacu.
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2-pacM. A.HaBonii, Kykon Ba Honupa kyuajapu kecuImiMacu 4oppaxacuaa TPaHCIOPT
HHTEHCHBJIUTH KapTorpammacu [9]. (HamanraH maxpuaa)
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Yoppaxanu mnoiuxananga €Ku doppaxa XyAyaura sSKUHIANIUIITa UMKOH Oepaauran
XoJiIap/ia KyWuaaru TaBcusiiapaad (poiiamaHun TaBCus ITHIIA N
e yoppaxara SKUHJAIIWIUIADHUHT Xap Oupuaa XapakaTiaHWIl OYJIakiapd COHH Xap
KaHJai Oyiakna xapakaTJIaHUII UHTEHCUBIUTH coatura 450 Ta TpaHCOPT BOCUTACHUIAH
OIIIMACJIMTH IIAPTH OWJIaH OSNTUIIAHUIIN KEPaK;
e YoppaxaHUHT (PYHKCHOHAN XYyAyIUHU Ky3aTUII MaKcaara MyBopuk, 0y YHUHT CHFUMUHU
CaKJIAHUIIMHY TabMHUHJIANIH.
YoppaxaHUHT (PYHKTCHOHAI XYIYAH JeTaHaa KaTHOB KHCMUTa KUPHUIII YeKJIaHTaH (SIHHH,
KaTHOB KMUCMHTa KUPHIII Ba YHIAAH YMKHUII) Ba KATHOB KUCMHUJA TYXTa0 TYPHIIl XaM TaKWKJIAHTaH
30HA TYIIYHUJIAAU

1-xagBaa
A.Hapownii, Kykon Ba Hogupa ky4yanapuaaru TpaHCIOPT OKHUMJIAPH HATHKAJIAPH
Uymammm unsuru OKuM KB IAIHTH, BKHMHH MapTIipyT Kamu, aBT/coat
aBT/coar 0yitnald TakCUMJIIAHUIITN

1 617 65 %

2 338 35 % 95

3 295 22 %

4 678 52 % 1315

5 342 26 %

6 1713 65 %

7 608 35 % 2321

8 1601 74 %

9 422 26 % 2023

Uynan

HII

(tbasa)

3-pacm. A.HaBowuii, Kykon Ba Honupa ky4yajsapu kecumMajiapu 4oppaxacuia
cBeTa()OpHM TAPTHOra COJMIIHMHT MAaBIKY/l PesKUMJIAPH.

Tpancnopr oxkumuuan A.Hasouii, Kykon Ba Hoampa ky4yajgapm xecuimmMacuaaru
yoppaxaja xucobnamjga 4 Ta kKamepa €pJamMmja aMaira OUIMPWIAM. OJMHIaH HaTHKaiapra
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acocas, xap Oup Mapupyt 0yinal xapakariaHaéTraH TPAaHCIOPT BOCUTAJIAPH COHHM XUCOOJIAHN
[llynunraek, yoppaxagaru cBetadOpHH TapTUOra CONYBYH HIOpajapu (peKuMIIapu) TaxJIAI
kuaaam [10-18].

CaetadopHUHT OoLIKapHIL peXUMIapUHU ONTUMAaJUIAIITHPUILL OpKaIu
VTKa3yBYAHIUTHHHA OMIUPUII YIYH, MY Ba aBTOMOOMJUTAPHUHT TEXHHK TMapameTpiapura Kapad
kyiad omwiap Tabcup Kuianud. UIyHMHr y4yH, YTKa3um KOOWISATH TYFpUCHIA WIIOHWIN
MaBJIYMOTIAPHU ONUII YYYH TYpJH XWJI WY MIApOUTIapuAa OKUMJIArH aBTOMOOWJUIAPHHHT
¥3apo TabCUpHU TaBCU(DIOBYM KYPCATKUWIAPHU XUCOOTa oHI Kepak O0ymaau [9-11].

- UM3MK KEHTJINTH,

- Kyuana TyxTtami kol MaBx y1JINTHA

- byiinama Kusiiiiru

- Kamoar tpancnoptu 6eKaTIIapuHUHT MaBXKYIJIUTH

- Xynya Typu

- Yanra Ba yHIrTa OypUIIUII HYHATUIIUTApH

- [Inénanap xapakaTHHUHT MaBXKYIJIUTH

- bormkapunaguras ¢dazanap coHu

- TapTuOra conuin HUKIMHUHT JaBOMUWIUTH

ABTOMATIAMITUPWITAH OOIIKAPYB OWJIAH KECHIIWIIHUHT YTKAa3yBUAHJIUTUHU OLIWPHII
yuyH OOIIKApHII PEKUMIAPUHU ONTUMAIIIAIITHPHUINIA TYXTall YHM3UFH KECHUMHJIA KATHOB
KMUCMHUHUHT XapaKaTJIaHUII YU3UFUHUHT YTKa3yBUAHINTY Kyluaaruiap OuiaH aHUKJIaHau:

- yoppaxaJa XapakaTjaHaéTraH Oapya aBTOMAaIIMHajap cBeTadop OJAUAAd KEUHMKUIIN
MyMKHH, Oy 5ca KaTHOB KHUCMH HWMKOHHSTIApHAAaH TYIUK Qoiijananrad Xojjga Karra
3UYWIMKJIATH TPAHCTIOPT OKMMIIApU MaBKyJl Oynrania amanaa coaup Oymaam.

- cBeTO)OpPHHUHT cUTHANMM EKWITaHIaH CYHT 4oppaxa OJauja aBTOMallWHaiIap HaBOATH
Xocun  Oynramnmrd  cababnm  dWoppaxa Oyiya0d xapakamiaHa OomuraraH —TPaHCIOPT
BOCUTAJIAPUHUHT TE3JIMTU Ba YJIap OpacUAard BakT OpalUFu KaHAal OYNIMIUAaH KaThbuil Ha3ap
Oup xun Oymamy.

IOxopuaaru maprtnap mapxyn Oynranaa, TYXTall YM3UFU KUCMHAA2 KAaTHOB KUCMUHHHT
Oup OYIarvHUHT YTKA3HIN KaOyJl KIMJIMHTaH METOIMKa OVitnda XHCOOJIaHTaH ajrOpUTMHU

Yoppaxacuna cBeTohOpHU TapTHOTra CONUII PEKUMIAPUHUHT TAbCUPUHU 0axoyal yuyH
A.Hagowmii, Kykon Ba Honupa kyuanapu kecuiMacu doppaxacuaa Wy xapakatu napaMmerpiaapu
Oyitnua O6uM3 CBETOGOPHM YPHATHIIHUHI CUTHAJI PEKACHHM Y3rapTHPHUII OPKAJIM TPAHCHOPT
XoJaTUHU cumynatuus Kwiamus. Iy 6unan Oupra, ukkuHuM 60ckuy y3rapunicus Konaau (30
C), UyHKM Oy BakT nuénanap nuénanap YTHII >KOWWAAH YTUIIApU Y4yH 3apypaup. bupunum
6ockuyHuHT BakTH 30 ¢ man 55 ¢ rauya (mactinabku BakT 30 c) 5 cekyHIIMK OocKu4iIapaa
y3rapanu.

CumynaTuus HaTWXajlapu - Typiau Xuil cBeTodopiapHU OOMIKapUII pexUMIApH YUyH
KypuO yuKniIaéTral yyacTKaJapHUHT YTKa3yBUAHJIUTY Xap XU OYIalluHU KYPUITUMU3 MYMKUH
[11-22].

Cumynusarcus HaTWXajlapura Kypa, ypraHuia€TraH doppaxaza aMajira OMIMPWIMIIN
MYMKHH OYJITaH aCOCH €YMMIIApHU KYpPUO YNKaMU3.

1. CBeTaOpHUHT CUTHAT PSKUMUHH TAKOMMJUIAIITHPHILI,

2. Yoppaxana yanra OypyIUITHN TAKAKJIAIIL;

3. Kyua G¥iinad HymHM KeHralTupuI,

4. A.HaBowuii kyyacu TyTallraH *oiaa aijlaHMa Ny TalKu dTULI;

5. YMyMu#l TyXTall 4yHTaru XOCUJI KUJIMILL,

Yoppaxana cBeradopHU TapTHOTa COJUWIIHU CUTHAJT PAXUMHUHU Y3TapTUPHIN HIILIA0
YUKWITAH MOJIEN/Ia XapaKaT apaMeTpiapy yiIdaHaau.
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4-pacm. A.HaBonii, Kykon Ba Hoaupa kyuyanapu kecummacu 4oppaxa KypuHHUIIH

Cgeradop  OomKapuil  peXUMIAPUHUM  KYpuO  4YMKWIA€TraH  4oppaxa Y4YyH
y4acTKaJJapHUHT YTKAa3yBUAHJIUTU |1—KaaBayija KeITUPUITaH.

TpancnopT oKUMJIapUHU OUPUHYM TAJKUKOTIApU CTAaTUCTHK XapakKTepra sra 3¢ XaJoc.
VYnap Te3nMK Ba TPaHCHOPT XaXMH KaOW TPaHCHOPT OKUMH XYCYCHSTIApUHHHI ypTaya Ba
CTaHJapT OFMIUIAPMHM yIYall yCYJJIapuHM y3 uWuMra onagud. KeWnHYaluk 53XTUMOJUIMK

TAaJIKUKOTHHU XycoOra onuin OunaH HyroToH OmHOMHManu Kyiuaaru KypuHUIra sra oymanu [4-
11].

s n!

(p+Q)" =D ———

= X(n—=x)!

MycTakusl CHHOBIAp KETMAa-KeTJIUTHHU KypuO uuKaguraH OYyicak, Mabiym Oup

XOJUCAHUHT CONUP OV XTUMONU 1 OmiaH Oenruiad, OMHOM TaKCUMOTHHHUHT (DOpMYIIaCUHU
Kyhuaara KypuHumia udoaanan MyMKUH.

. p<x) . q(n—X)

P()=| |- p* g
X
By epna n-xap xanmaii cuHOBIa MyBO(AKKUSATIN HATH)Kara SPUIIHII SYXTHMOJIH;
g-Xap KaHaaii CHHOB/Ia MyBO(AKKUATCU3IUK IXTUMOIIN
N-MYCTAaKWJI CUHOBJIAP COHH.
P(x)- x curoBnapaa N tTa MyBO(aKKUATIM HATHKAHKMHT F03ara KEJIUII SXTHMOJIH.

TaakukoTnap myHu Kypcataauku, ypranunaétran A.Hasomii, Kykon Ba Hoaumpa
Ky4ajlapy KeCHIIMACH 4YoppaxacuIaH OJWHTaH HaTwxkanap Oyiinua l-xanBanmarn 1 Ba 2
HyHanuIm 4Yu3UFIapuAard  aBToMoOwmmapHuHr 35% wamnra OypuiauO, VYHrra OypuiiMin
TaKuKJaHTaH WyHanum Oyiinya Kypud yrKaauran Oyicak, rokopuaara gopmyiara Kypa, KeTMa-
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KeT XapakaTiaHa€TraH y4yTa MallMHaJaH OUPUHHU Yanra OYpWJIMII SXTUMOJM KyHuaarumya

XucoOammmMmu3 MyMKkuH [ 12-22].

| TacT 12050 MARTYMOTTEPHE KHDHTEL, &y, &, t;, Ty |

i

| Eimmm*m: u= |

1 1a G¥naxen {TEASYEUARTETENE XEcodnam, N = 3600 - %
]

[ ¥rms SypymyEE TPaHCOOPT BRCHTAIERH comE, pTL Yo |
[

‘ Vera GYpYIVETE TPEHCIOPT EOCHTANAPE sxTmvonmere,  P(x) = () -p*¥ - g™ ‘
I

T

nl-HATHES |

{t,—m
54Ty

2-G¥marsn YTEASYEUAENETEEE XHcofnam, N = 3600 -

Y
| Hanra GypyVETH TPaHCOOPT EQCHTANADH CORH, b7, *h |
I

| Jarra GypyTyEYH TPaECIOPT EOCHTATSPE syTivomTETE, P(x) = (1) -p* g™ |

[ '
L]

| R BATEEA |

[ Fane HaTHER N LT T, |

i

IO 3THII

5-pacm. BolKapu/IaJuran 40ppaxajaru TPaAaHCIOPT OKUMHHH XU CO0J1a1I MOJIeTH
00JIK-CcXeMacH

P(2) = % (0,35)" - (0,65)% = 0,443

Xynoca KunuO HIYHW aWTHII MYMKHUHKH, doppaxaiaH cBeTadOpHUHT pyxcaT Oepull
UIIopacua YTUIH JIO3UM OyiraH xap Oup Oynmak OVitmda xucoOnanmiapHH aHHWKJIAN UMKOHU
Oynanu. by opkamu TpaHCHOPT OKMMHMHHM HA30paT KWJIHI, CBETAQOPHUHT IUKUIAPHUHU
Y3rapTUpHIN Ba KyIMMYa OYIaKIapHu KYIIUII OPKATN Yoppaxaaard TUPOAHTHKIAPHH OJIHHA
onum MyMmkuH. lyHuHTIEK, Oup TOMOHIAH XapakariaHaéTraH OOLIKAPWIAIUTaH doppaxaiap
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OpKalu YTUII kapaéHUJAaru >kaMd TPAHCIOPT BOCUTANAPHHM XUCOOMHM TOIMUII yYyH KyWuaa
KEITUPHITaH MOJIeN OJIOK-CXEMACH OPKAJIU AaHUKJIaHA U,
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MOJIA-TEKHCJIATTYHUHT 3UYJIATTYUA BA MAUUH TYITPOK KATJIAMUHHA
XOCHJI KUJIAIUTAH MOCJIAMACHUHUHI BUPUHUYU KATOPJIATU TULIJIAPU
OPACHUJIATU BYNJIAMA MACO®AHHU YHUHT U KYPCATKAYJIAPUT A
TABCUPHU
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AHHOTamusA. Makonaga MOJA-TeKUCIArHYHUHT 3U4YIarddd Ba Jajia 103acuaa MaluH
TYIPOK KaTJIaMUHHU XOCHJT KMJIAIUTaH MOCJIaMaCUHUHT OUPUHYH KATOPJard THIIJIAPH OpacHIaru
Oyiimama MacodaHu Tanad mapakacugard Wil CUGATHHH KaM YHEprus capduiaHraH XoJjaa
TabMUHJIAWIUTaH KHAMATIApUHU aHUKJIAI OViinda YTKa3uiraH TaKpUOaBUN TaaKUKOTIAPHUHT
HaTwKanapu kentupwirad. OJUMHTaH HaTHXKajdap acocuaa ymoy macoda kamuaa 22 CM Oyauim
JIO3UMIJIMI'H TabKUJIaHIaH.

AHHOTanusl. B cratbe mpuBeAeHBI pPe3yabTaThl HCCICIOBAHUIO IO OOOCHOBAaHHUIO
MPOJIOJIBHOTO PACCTOSIHUSI MEXKIY BBIPAaBHHMBATEIIEM Majla-BbIpaBHUBATEIS W IEPBOTO psija
3yOBIB €0 MPHUCIIOCOONEHUS ISl CO3/IaHUsl MEIKOKOMKOBATOTO CJIOS HAa TIOBEPXHOCTH OIS,
obOecrieunBaroniero TpedyemMoe KavyecTBO padOTHl MPU MUHHMMAJIBHBIX 3aTparax sHeprud. [lo
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MOJIyYEHHBIM Pe3yJIbTaTaM OTMEYAeTCs YTO ATO PACCTOSHUE IOJDKHO OBITH HE MeHee 22 CM.

Abstract. The article presents the results of a study to substantiate the longitudinal
distance between the leveler of the small leveler and the first row of teeth of its device for
creating a finely lumpy layer on the surface of the field, providing the required quality of work
with minimal energy consumption. According to the results obtained, it is noted that this distance
should be at least 22 cm.

Kanut cy:map. MOJIa-TCKUCIaru4d, aajla r3acuaa MaluH TYIIPOK KaTJIaMHWHU XOCHJI
KujiaauraH MocjiaMa, MOJIa-TCKHCIIaridyHUHI 3u4JIariidu Ba JaJia r3acuia MaWH KaTjiaM XOCHJI
KWJIaIMTaH MOCJIaMaCUHUHT OMPUHYM KaTopJard THIUIApH opacuaaru 0yiiaama macoda, UILIOB
OepHIll YyKypIUTH, TYPOKHUHT YBJIAHHII CU(aTH, TOPTHUINTA COMUINTHPMA KapIIUIHK, arperat
Xapaxar TE3JIUTU.

KiaroueBbie cjJ10oBa. MaJla-BbIpaBHUBATECIIb, HpI/ICHOCO6J'IeHI/Ie JJIs1 CO31aHUsL
MCJIKOKOMKOBATOT'O CJIOA Ha MOBEPXHOCTH IMOJIA, IPOJOJIBHOC PACCTOAHUC MCKAY YIINIOTHUTCIICEM
W TEepBOro psja 3yObIB MPUCIIOCOOJNICHHS [JIi CO3/aHHMS MEJKOKOMKOBATOTO CJIOS Ha
MOBCPXHOCTU IIOJIA MaJIa-BbIPpaBHUBATCIIA, rny61/1Ha O6pa6OTKI/I, KaueCTBO KPOLICHUSA ITOYBEI,
YACIBbHOC TATOBOC COIIPOTUBJIICHHUEC, CKOPOCTDb ABUKCHUA arperara.

Keywords. small leveler, device for creating a fine-lumped layer on the surface of the
field, the longitudinal distance between the sealer and the first row of teeth of the device for
creating a fine-lumped layer on the surface of the field of the small leveler, the depth of
processing, the quality of soil crumbling, specific traction resistance, the speed of movement of
the unit.

XOBI/IpFI/I JdaBpJa MaMJIaKaTUMU3da CpJIapHH SKHIIra Taﬁépnamz{a MOJIa-TCKHUCTIarun4jiap
Ba TUIUTA OOpOHANApAAH TAIIKWI TONTaH arperaTmiapiaH KeHr ¢oiinamanunaau [1-10]. bynna
MOJIa-TCKHUCIarnwiap Aajajap r3aCHHU TCKHCHaﬁﬂH, Tanad JAapaxxacuja annafmn Ba I>’II/IpPIK
KecakJIapHu Maianaiiin, TUIUT OOpoHaiap ca TYNMPOKIAard HAMHU CaKJIaHUIIMHU TabMHUHJIAII
Makcaaua Jajanap r3acuia MalMH TYNpOK KaTJIaMHHHM XOCHJ KMIUO KeTagu. AMMO Mola-
TEKHCJIarud Ba THIUIM OOpOHANApAaH TAlIKWI TONTaH arperariap THpKaMa OYITaHIWTH y4yH
Wl YHYMH TacT, (QoiganaHuil y4yH HOKYJaid, epiapra MHHMMAal Ba TEXaMKOPJIUK OWiIaH
UIIIOB Oepuin Tamoimuiapura xaBo0 Oepmaiian. [lymapman kemm6 ynknd KXMUTH na nana
03acuia MaiiuH TyYHpOK KaTJIaMHWHHU XOCHJI KWJIaJJuraH MoOcCJjiaMa Omtan KUXO03JIaHI'aH OCMa
MoJa-TeKUCIarnd niiad yukmwimo (1-pacm), yHUHT apaMeTpiapuHU acocianl Oyinda Ha3apuid
Ba TAXpUOABHIA TaAKUKOTIAp ond OGoprimoka [11-15].

N mapaéHHz[a MOJIA-TCKUCIIATrMYHUHI TCKUCTIAaruiu Jajia ro3acuiari HOTCKUCIUKIapHU
TCKHCHaﬁHH, 3UYJIarud TEKHUCJIarud TOMOHHAAH TCEKHCJIAaHT'aH AaJla F03aCUHHU 3PI“IJ'IE[I>1)1PI, Jajia
[03acuia MaluH TYNPOK KaTJIaMHUHHU XOCWJ KWJIAJWraH MocjlaMa MUPUK KECAaKJIapHH KyIIAMYa
Maigananau Ba TYNPOKJArd HAMHU CAKJIAHUIIMHU TAbMUHJIALI MAKCAAHWAA Jajlajlap Fo3acuaa
MaliH TYIPOK KaTJIaMUHU XOCHJT KMITNO KeTau.

Maslcyp MaxKoJiaga MOJIa-TCKUCIIarMYHUHI' 3U4YJlaridy Ba adJila r03acuia MaiinH TYIIPOK
KaTJIaMUHU XOCHUJI KWJIaAuIraH MOCJIaMaCUHUHI 6I/IpI/IHT~II/I KaTopagaru TUIUIapd oOpacuaaru
Oyiulama MacodaHM YHHMHT MII KYpCaTKHMWIapura TabCUPUHHU YpraHuml Oyiinua YTKazuiaraH
TaXpUOABUH TaAKUKOTIAPHUHT HATHXKAJapH KEJITUPUIITAH.

Namuii-ragkukoTr Metoaiaapu: Taxpubanapau yTKazuiaa Ha3apuil TaIKUKOTIAPHUHT
HaTwKanapuaan keaud yukub [16], ymly macoda 12 cm gan 27 cm raga xap 5 cm opajiukaa
y3raptupunau. bynra OupuHUM KaTopAard TULUIAP YpHATHITaH KYHAAIAHT Oajika yCTyHJIApUHU
OyiilaMa TOPTKWIapAa OJIIMHra €KW OpKara CypuIll OpKajd SpUIIIIA. BUpWHYM Ba MKKUHYU
KaTop/Aard THIUIAp opacuiard macoda y3rapmac Ba 25 cm TeHr 3Tu0 Kadyn KuiauHau. byHna
TUIIHUHT Y3YHJIUTH, KAIMHJIWTA Ba MACTKU YTKUPJIAHTAaH YYUMHUHT Y3YHJIUTH MOC paBUIIAa
10cm, 14cm Ba 2,5cm, MOCIAaMaHWHT THIUTAPU OpacHaard KyHnamanr macoda 5 cm,
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MOCJIAMaHUHT Xap Oup MeTpura 6epuiaaurad Tuk okaanum 600 N xama arperaTHUHT Xapakar
te3muru 6 Ba 8§ km/h a6 Oenrmmad ommaan xamaa taxpudanap O’zDSt 3193:2017 “Kunuiok
XY KaJUrM TEXHUKACUHU CcuHam. MammHanapHau sHepreTuk Oaxonam ycynu” Ba O’zDSt
3412:2019 “Kunuiox Xy»KaJUTH TEXHHMKACUHH CHHAIl. Tympok ro3acura HILIOB OepyBYH
MallliHalap Ba KypoJuiap” Jja KelITUpWIraH yeyiap 0yitnua yrkazuiau [17, 18].

7

[N
5 s
]

R EERE EEEE NS EIEIEXEXRE)

15

I | L L

qi
4 10 17 14
1, 2-Mona-TeKucIarud MapKasuii CeKIMSJIAPUHUHT KYHIaManr Opyciapu; 3, 4-0yitiama
Opycaap; S5-Tekucinarud; 6-3uuwiariy; /-Mapka3uid CeKIUSHUHT OCHUII KypUiaMacH; §-
KpoHITeitHIap; 9-6apmoxmap; 10, 11-6yitnama Toptkunap; 12, 13-ycrynnap; 14, 15-kyanananr
6ankanap; 16-tunutap; 17-4y3unuiira uiiaiurad npyxuHaiap
1-pacm. lana ro3acuaa MaliiH TYNPOK KAaTJAMMHH XO0CHJI KHWJIAJUTaH MocJIaMa OMJIaH
PKHXO03JIAHT'AH MOJIA-TEKUCJIArn4 MAapKa3uil CeKIMACHHUHT KOHCTPYKTHB CXeMacH
NmnoB Oepuill 4yKypiuryd UILIOB OepuiiraH Karjamra KyHJAajJaHT KeCUMUHHUHT 103U |
cm? GYraH YM3FUYHM GOTHPUII iyTu Gutad + 0,5 cm aHUKIHMKAA YT4aHIm.
TynpokHUHT yBanaHUIl cupaTUHU aHUKIAm yuyyH ToMonaapu 0,5x0,5 m Oynran taru
OYMK KyTHJAaH QoiaanaHud, ONTH TakpopuiIMKIa (OJAMHra Ba OpKara yuTajaH) THUILIap
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TOMOHM/IaH IOMIIATUJITaH KaTjlaMIaH HaMyHalap OJMH/IM Ba yjaap TCIIUKIAPUHUHT TuameTpu 50
Ba 25 mm OynTaH smakiapjaaH YTKa3wiId. Dilakiapa KoJATraH Ba OXUPTH dJIaKIaH YTraH TYMpPOK
6ymnaxnapu PII-1001-13 Tapo3ucuna Toptunub, SO mm nan karra, 50-25 mm opacugaru Ba 25
mm JaH KWYUK (QpaKkUMsIapHUHT MUKIOPM YMyMHUH Maccara HucOataH (ou3/ia aHUKJIAHIMU.
bynna 25 mm naH ku4Mk ¢pakuusiaap MUKIOPH TYHNPOKHHHT yBaJlaHHII Japaxkacu cudatuia
KaOyJ KUJTUHIH.

MocnaMaHUHT TOPTHINTa YMYMHUH KApIIWIMTH TEH30METpus ycynu Epramuza
aHMKJIaHAW. TopTHlra COIMIITHPMa KapIIWIMK 3Ca TOPHIIra YyMyMHMH KApIIMIMKHM YHMHT
KaMpalml KEHIJIMTura OYnuIn opKanu aHuKIaHau. Taxpubamapaa MOCIaMaHHHT TOPTHIITa
KapIIWINTMHNA YiI4all ydyH KypWIMaHUHI TUILIap OWJIaH KMXO3JIaHTaH KYHAaJIaHr Opycriap
YpHATUIAIUTaH YCTYHJIapUra TeH30JJaTUMKIap eauMianau. byHaa TeH301aTunKiIap yecTyHIapra
TYna KYIpUK ycynu OVinda eTMMIIaHIu.

TaxpubanapHu VTKa3WIIAaH OJIUH Ba YTKA3WITaHAaH KEWHH TEH30JaTYHKIap
tapupoBka KwmHau. bynna JIOCM-111-5 namynaBuii nuaamomertp KyutanmwmoO 300 N opaiuk
ounan 0-3 kN opanukia IOKJIOBYM Ba IOKCH3JIAHTHPYBUM Kywiaap Oepunau. TeH3omaTumkiap
eJMMJIaHTaH YCTyHJapJaH oJuHaauran mabiaymotiap UII-264b ymuam mMomaynu BocuTacuaa
€310 OJIMHAM.

TapupoBkaga onuHraH MabJiyMoTiap OYiiMua TapupoBKa KO3(PQHUIIEHTH aHUKIAHIU.
Taxpubanapna oJMHTaH  MaBJIYMOTIAp  TAapUPOBKAa  KOXPQHUIEHTHUTa  KynmanTupuiauo,
MOCIaMaHMHI ~ YyMyMHUM  Ba  COJIMIITHPMA  TOPTHINTa  KApPIIWIMKIAPU  AHUKJIAHIH.
Tapuposkanamaaru xaronuk 1,1 % Hu Tamkun 3tau.

Taxxpubanapuu  yTKa3umAa TEH30YCTYHJApHUHT Oup yuu  Jaboparopusi-nana
KYpPWIMAaCHHHUHT THIUIAp MaxXKaMJIaHTaH KYHIaJlaHT Opyclapura, UKKHHYM Y49 dca Oyiimama
Opycnapra OUKup MaxKaMJIaH/IH.

Taxxpubanapia oIMHTaH HaTIWXKaIAP KyHHIAry )KaaBajga xamaa 2-pacMaa KeITHPIITaH.

VYIapHUHT TaxXJIMIM IIyHM KYpcaTaJuKd, MOJa-TeKUCIArMYHUHI 3M4WIardud Ba Jana
103acuia MaWWH KaTjiaM XOCWJI KWIaJuraH MOCJIaMaHWHT OWPHHYHM KAaTOpAard TUILIApU
opacugaru Oyiimama macoda opTUIM OWNaH WIUIOB Oepuil YyKypiaura optud OopraH. by
Macoda 12 cm man 27 cm raya opTraHia MIUIOB OEpUIl YyKYypJUTH arperat xapaxkaT Te3JIMrd
6 km/h 6ynranna 4,2 cm gan 5,2 cm rava optran 6ynca, 8 km/h 6ynranaa sca ymoy xypcaTkuy
3,8cm man 5,0 cm rasa oprran. Ammo, OyHOa WIUIOB O€pHIN YYKYPIUTHHUHT OPTHII
Kanammurn ymoly Macoda oprtumm OwinaH kamaiu® OopraH. Macaman, 6 km/h xapaxar
TE3JUTUAa MOJIA-TEKUCIATHYHUHT 3HWIATHYH Ba JlaJa 03acujia MaliuH KaTiaM XOCWJI KIJIaUTaH
MOCJIAaMaHUHT OMPHMHYM KaTOpJard TUILIapu opacuiaru Oyinmama macoda 12 cm gan 22 cm
rada opTrasja yHUHT uiuioB O6epu yykypauru 0,9 cm ra optras 6yica,

Mosa-TekucaIaru4HUHT 3M4JIaru4y Ba Jaj1a 103acu1a MaiMH KaT/1aM X0CHJI KHJIaJuraH
MOCJIAMAHMHT OUPUHYH KATOPJAAru THIIAPU opacuaaru 6yisiama macoaHu YHHHT UL
KYPCATKHYJIAPUIa TAbCHPH

Mousia-TeKucJarnaHuHT TynpoKHUHT
MociiaMaHuHT
3UWIard4m Ba Jajia 103acujaa Hmnos YBaJIaHMII APaKACH, TopTHIITa
MaiiMH KaTJ1aM XOCHJI KWJIAUraH Oepuil SIbHU YJI4aMu 25 MM
MOCJIAMAHUHT OUPUHYH YYKYPJIUTH, JaH KUYNK TYHPOK CoTHIITHPMA
KAaTOPAArd THILJIAPH OPACHIATH cm (ppakuussiapu Kap“’\lll;mnm’
oyisiama macoga, Cm MHUKI0PH, %o m
V=6 km/h
12 4,2 82,2 369
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17 4,7 84,1 322
22 51 85,8 279
27 52 86,3 238
V=8 km/h

12 3,8 82,7 391
17 4.4 84,7 343
22 48 86,4 298
27 5,0 86,9 256
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1 Ba 2 moc paBua arperar Te3nuru 6 Ba 8 km/h 6ynaranga
2-pacM. Mos1a-TeKMCIarHYHUHT 3HYJIarM4yy Ba 1aJ1a 103acH/1a MaliMH KaTJ1aM X0CHJI
KHJIAJAUTaH MOCJIAMAHUHT OMPUHYM KATOPAATY THILIAPH opacHaaru 0yiiama macopanmn
YHHMHI HII KYPCATKUYWIAPUTa TabCUPH

22 cm pgaH 27 cm raya optranaa Oy kypcatkud 0,1 cm wHu Tamkun strad. § km/h xapakar
temuruga Oy Y3rapum 1,0 cm Ba 0,2 cm HEM Tamkua 3TraH. byam ymOy macoda KUUMK
Oynranna MoJyla-TEKUCIArHYHUHT 3UWIArHYy Ba Jlaja 103acuia MaluH KaTjiaM XOCWJI KUJIaJural
MOCJIaMaHMHI OMPUHYM KaTOpJard THUIIIApH Opacura WUpUK Kecaknap Ba OeroHa yT xamaa
YCUMITHK KOJAMKIAPUHUHT THKHIUO KOJNUIIM OMIaH U30XJIalll MyMKHUH.

Mona-TeKuCIarnyHuHr 3UWIATHYM Ba Jaja 03acuja MaiMH KaTiaM XOCWJI KHJIaJuraH
MOCJIAMaHUHT OMPUHYM KAaTOpJAard TUILIapu opacuiaru O0yiinama macodpanu 12 cm gan 27 cm
raja OpTHIIM Ya4amu 25 mm JaH KUYUK TYNPOK (Qpakiusiapd MUKIOPUHH OPTUIINTA OJHO
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KenraH. Arperar xapakar te3nuru 6 km/h 6ynranga Oy xypcarkuu 82,2 % nan 86,2 % raga
optran 6ynca, 8 km/h xapakar Teznuruma sca 0y kypcatkuy 82,7 % man 86,9 % raya oprras.

Mona-TeKUCIIaruYHUHT 3UYJIaruyy Ba Jana 103acuaa MailuH KaTjiaM XOCWJI KHUJIaJuraH
MOCJIaMaHUHT OMPUHYM KaTOpAArd THUILIApHW opacujaru Oyinmama macodanu 12 cm man 27 cm
rada OpTUIIN YHUHT TOPTHILTA COMUIITAPMA KAPIIMIUTHHU Xap MKKajda XapakaT Te3UTHIa XaM
Kamanummmra onud keirad. ArperaTt xapakat te3nura 6 km/h 6ynranga TopTHIra COTUIITHPMA
Kapmik 369 N/m man 238 N/m raua kamaiiran 6ynca, 8 km/h xapakar tesnmuruma 391 N/m
nad 256 N/m rada kamaiirag.

Mona-TeKUCIarnyHUHT 3UYWIArMYd Ba MOCJIAMaHUHT OMPUHYM KATOpAArd THILIAPH
opacunaru Oyitmama mMacoda opTUIIHM OwIaH ymdamu 25 mm garu Gpakuusuiap MAKIOPUHUHT
OPTHIIM Ba TOPTHIITa COJHMIITHPMA KAPUIMIMKHUHT KaMalHIIM XaM IOKOpHAa KypcaTHITaH
cababirap OwsIaH W30XJIaHAIH.

2-pacMa KenTupuirad rpaduk OOFIMKIMKIAPHU SHI KMYMK KBaJapaTiap ycylu OuiaH
aHWKJIaHTaH KyHuaaru SMIMpUK GpopMynanap ommnad udoaanam myMmkud [19, 20]:

a) arperat xapakat te3nuru 6 km/h 6ynranna:

=-0,004 L1+ 0,224 L1 + 2,078 (R*> = 0,9968); 1)
@ <35 =—0,014 L1 + 0,826 L1 + 74,254 (R2=0,9952); (2)
Rc=0,06 L1% — 11,06 Ly + 492,98 (R2 = 1); (3)
0) arperat xapakat Te3nuru 8 km/h 6ynranna:
=—-0,004 L1? + 0,236 L1 + 1,544 (R2 = 1); 4)
® <5 =-0,015d L1? + 0,871 L1 + 74,363 (R> = 0,9963); 5)
Rc=0,06 L1 — 11,34 Ly + 518,44 (R = 1); (6)

Oynna L1 — MoJa-TeKUCIarnyHUHT 3UYJIarui4yd Ba MOCIIAMaHWHT OMPHHYH KaTOPJArd TUILIapu
opacuparu 6yiinama Macoda, cm.

ArpoTexHUK Tamadiapra acocaH MoJIa-TeKHCIIarud Jaja F3acua MaluH KaTjiaM XOCHI
KUJIQAUTraH MOCJIaMAaCHMHUHT WIUIOB Oepuil uyKypiauru 4-5 cm, ymuamu 25 mm AaH KUYUK
bpaxusiap Mukaopu 80 % OYmumu 103uM. ByHHHT ydyH MOJIa-TeKHCIArHYHUHT 3UYJIarudu Ba
Jana 103acHjia MalilH KaTjaM XOCHJ KWJIAaJWTaH MOCIIaMaHUHT OMPHHYU KaTOpJAard TUILIApU
opacujaru oyinama Macoda kamuaa 22 cm OYIJIUIIN JO3UM.

Xyaoca. Jlemak fana ro3acujia MalMH KaTjlaM XOCHJI KWJIAJWraH MOCIaMaHMHT Tayad
napakacupard Wi cudaTHHA KaM JHeprus capdiaHrad Xojiaa TabMUHJIAIIA YIyH MoOJa-
TEKUCJIarMy 3MWIardud Ba Jajia o3acuia MalMH KaTjlaM XOCHJ KWJIaJWTraH MOCJIaMaHUHT
OMpUHYM KaTOpJaru TUIUIapU opacuaaru oyinama macoda kamuaa 22 cm OYIuIIN Kepak.
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METROPOLITENING 81-765.5 RUSUMLI ELEKTR HARAKAT TARKIBINING
BOSHQARISH TIZIMINI TAHLILI.

Nodirjon Tursunbayevich Abdurahmanov
Toshkent davlat transport universiteti, Mustaqil izlanuvchi, nodirjon8828@mail.ru

Qo’chgorov Sobirjon Karimjonovich
NamMQI, PhD. Dotsent, gosobirjon@gmail.com +998941590032

Annotatsiya. Ushbu maqolada Toshkent Metropolitening 81-765.5 rusumli  elektr
harakat tarkibining boshqarish va nazorat tizimi, boshqarish jihozlari tuzulishi va vazifalari
tahlil etilgan.

AnHoTanusi. B jaHHOW cTaThe aHAIMBUPYETCS CTPYKTypa W (YHKIUHA CHUCTEMBI
KOHTPOJIS,  yIpaBieHHs, OOOpPYIOBaHUS  YNPABICHUS  BJEKTPOINOJABIKHOIO  COCTaBa
TamkeHnTckoro metpornosmrena 81-765.5.

Kalit so‘zlar: metropoliten, elektr harakat tarkibi, boshgarish tizimi, boshgarish va
nazorat jihozlari .

Abstract. This article analyzes the structure and functions of the control system,
management, control equipment of the electric rolling stock of the Tashkent metro 81-765.5.

KiaroueBble cJioBa: MCTpO, BHGKTpI/I‘-IeCKI/Iﬁ HOI[BI/I)KHOﬁ COCTaB, CUCTCMaA YIIPABJICHUA,
KOHTPOJIbHOE 000py/I0BaHUE.

Key words: metro, electric rolling stock, control system, control equipment.

O‘zbekiston Respublikasi Prezidentining 2017 yil 19 maydagi PQ-2979-sonli garoriga
muvofiq Toshkent shahrida halga yer usti metro liniyasini qurish loyihasi amalga oshirilmoqgda.
Shu magsadda ko‘rib chigilayotgan 81-765.5 metropoliten vagoni Toshkent metropoliteni uchun
"O‘zbekiston temir yo‘llari" AJ buyurtmasi bo‘yicha "Metrovagonmash" zavodi tomonidan 2019
yildan boshlab ishlab chigilgan. 81-765.5 vagonining boshgaruv kabinasi vagonni boshgarish
apparatlari, pultlar, asboblar va qurilmalar, shuningdek, mashinistning ish joyi jihozlari uchun
mo‘ljallangan. Uskunalar kabinaning old, orga va yon devorlariga, ship gismiga, shuningdek
apparat bo‘linmasiga o‘rnatilgan. Kabina bitta yon eshik, salonga eshik va old tomondan
ko‘rish oynalari bilan jihozlangan.

Oldi oyna 80 V doimiy kuchlanish bilan oziglanadigan isitish elementlari bilan
jihozlangan va ikkita shisha harorat sensoriga ega (bitta sensor zaxira). Shuningdek old oyna
elektr oyna tozalagich, elektr oyna yuvish vositasi, quyoshdan himoya giluvchi pardasi bilan
jihozlangan.

Boshgaruv  kabinasida boshgaruv tizimlari  monitorlari, videokuzatuv-axborot,
radiostansiya, boshgaruv panellari, mashinist kontrolleri, mashinist krani, manometrlar va
boshqa jihozlar bilan jihozlangan asosiy mashinist pulti, xavfsizlik pedali, mashinist kabinasini
isitish uchun fen isitgichi, machinist o‘rindig‘i va tahlanadigan o‘rindiq, qo‘shimcha masofadan
boshqarish pult, elektr jihozlari bilan jihozlangan bo‘linma, ZIP shkafi (poezd asboblari va
maishiy texnika uchun bo‘linma), umumiy salon yoritish moslamalari, marshrut taxtasi
(kabinaning old devoridagi yuqori gismida), marshrut ragami taxtasi (machinistning masofadan
boshqarish pulti oldida old oynaning orqasida), yong‘inga qarshi vositalar.
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1-Rasm. Boshqaruv kabinasi .
Kabinaning yon qismlarida (tashqarida) video oyna bloklari o‘rnatilgan. Mashinist
kabinasining old gismida (tashqarida) faralar va signal chiroglari (tashqi tomondan) o‘rnatilgan.
Asosiy mashinist pulti vagonni tezkor boshgarish va vagonlarning alohida tizimlari,
qurilmalari va jihozlarining holatini doimiy nazorat gilish uchun mo‘ljallangan.

2-Rasm. Asosiy mashinist pulti.

Masofadan boshqarish pulti mashinist kontrolleri va mashinist krani yordamida qo‘lda
harakatini boshqarish, boshqgaruv reverseri va favqulodda vaziyat tugmachalari yordamida
harakatini zaxira boshqarish, salonlarning eshiklarini boshgarish, individual tizimlar va
jihozlarning tarkibi, ishlashi va holatini tezkor nazorat qilish, tormozlarni boshgarish ,ragamli
axborot kompleksini boshqarish (radioeshittirish, favqulodda aloga, eshik va axborot taxtalari)
va radiostansiyani,  videokuzatuv tizimini boshgarish, ovozli signalni yoqish, elektr
kompressorni boshqgaruvi funktsiyalarni bajaradi. Strukturaviy ravishda, masofadan boshgarish
pulti korpus va yon ustunlardan iborat bo‘lib, ularda boshqaruv va ma'lumotlarni aks ettiruvchi
panellar va bloklar , metro vagonlari tarkibini boshgarish paytida mashinistning tezkor
ishtirokini talab giladigan boshqa uskunalar o‘rnatilgan.
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Boshgarish panellari va apparatlarining vazifalari:

Chap tugmali panel.

Vagonni zaxira boshqarish uchun mo‘ljallangan. Panel ostida asosiy KR Revers
Controller va zaxira boshgaruv KRU Revers Controller mavjud. - "Zaxira nazorati" - zaxira
tarkibini boshqarish rejimini o‘rnatish tugmasi, KRUdan boshqarishda ishlaydi. - "Zaxira
kompressor" - zaxira boshqgaruvida elektr kompressorni majburiy yoqish tugmasi. "1-harakat” -
zaxira rejimini o‘rnatish tugmasi "2-harakat" - zaxira rejimini o‘rnatish tugmasi "Eshiklarni

tanlash”. Chap " - KR reversining asosiy boshqgaruvchisidan boshgarilganda eshiklarni
ochishning chap tomonini tanlash tugmasi. "Eshiklarni tanlash" tugmasi. O‘ng " ni bosish kerak.
"Eshiklarni tanlash". O‘ng " - KR reversining asosiy boshgaruvchisidan boshgarilganda

eshiklarni ochishning o‘ng tomonini tanlash tugmasi.
—

- NOHTPONNEP KOHTPONNEP
PESEPSHONO YNPABNEHUS PEBEPCA
sn an

KOMNPECCOP
PE3JEPSHBIN

N

3-Rasm. Chap tugmali paneli.

Yonni tanlashda tugma ta'kidlangan. “Eshiklarni tanlash™ tugmasi. Chap " ni bosish
kerak. - "Eshiklarni yopish" asosiy boshqgarilganda eshiklarni yopish tugmasi. - "Chap eshiklarni
ochish™ - KR reversining asosiy boshqaruvchisidan boshgarilganda kompozitsiyadagi chap
eshiklarni ochish tugmasi. "Chap eshiklarni tanlash” tugmasi bosilganda ishlaydi (chap tomonni
tanlashda tugma ta'kidlangan). - "O‘ng eshiklarni ochish" - KR reversining asosiy
boshqgaruvchisidan boshqarilganda tarkibdagi o‘ng eshiklarni ochish tugmasi. "O‘ng eshiklarni
tanlash™ tugmasi bosilganda ishlaydi (chap tomonni tanlashda tugma ta'kidlangan). - "Mikrofon"
— mikrofonni tizimiga ulash tugmasi. - "Signal" - ovozli signalni yoqish tugmasi. - "Hushyorlik"
- hushyorlik tugmasi. - "Xabarni idrok etish™ - doimiy ovozli signal bilan birga ustuvor xabarni
olib tashlash tugmasi.

Markaziy tugmalar paneliro

Markaziy tugmalar paneli-asosiy tarkibni boshqarish uchun mo‘ljallangan.

- "ESHIKLARNI TANLASH". Chap " - kr reversining asosiy boshgaruvchisidan
boshqgarilganda eshiklarni ochishning chap tomonini tanlash tugmasi. Yonni tanlashda tugma
ta'kidlangan. "Eshiklarni tanlash" tugmasi. O‘ng " ni bosish kerak. - "ESHIKLARNI
TANLASH". O‘ng " - kr reversining asosiy boshgaruvchisidan boshqgarilganda eshiklarni
ochishning o‘ng tomonini tanlash tugmasi. Yonni tanlashda tugma ta'kidlangan. "Eshiklarni
tanlash™ tugmasi. Chap " ni bosish kerak. - "Eshiklarni yopish" asosiy crdan boshqarilganda
eshiklarni yopish tugmasi. - "Chap eshiklarni ochish” - kr reversining asosiy boshgaruvchisidan
boshqarilganda kompozitsiyadagi chap eshiklarni ochish tugmasi.
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OTKPLITME
LBEPEA MPABLIX

| Y . h -
4-Rasm. Markaziy tugmalar paneli.

"Chap eshiklarni tanlash™ tugmasi bosilganda ishlaydi (chap tomonni tanlashda tugma
takidlangan). - "O‘ng eshiklarni ochish" - Kkr reversining asosiy boshgaruvchisidan
boshqarilganda tarkibdagi o‘ng eshiklarni ochish tugmasi. "O‘ng eshiklarni tanlash" tugmasi
bosilganda ishlaydi (chap tomonni tanlashda tugma ta'kidlangan). - "Mikrofon™ - mikrofonni
Markaziy saylov komissiyasi tizimiga ulash tugmasi. - "Signal” - ovozli signalni yoqish tugmasi.
- "Hushyorlik™ - hushyorlik tugmasi. - "Xabarni idrok etish™ - doimiy ovozli signal bilan birga
ustuvor xabarni olib tashlash tugmasi - "tormozlashni idrok etish" - favqulodda tormozlash
paytida ovozli signalni olib tashlash tugmasi. - "Faralar 1gr" - "faralar 1gr va 2gr" - birinchi va
ikkinchi guruh faralarining quvvat bloklarini (modullarini) yoqish tugmasi. Farlar fagat kr yoki
KRU revers kontrollerlari yogilganda yoqiladi.

Yugqori tugmalar paneli.

Yordamchi tizimlar va elektr zanjirlarini himoya qilish moslamalarining holatini
boshqarish va ko‘rsatish uchun mo‘ljallangan. - "ALS" - tizimni Lokomotiv signalizatsiya
rejimiga o‘tkazish tugmasi. Bosh va quyruq vagonlariga Kiritilishi kerak. - "Kah" - favqulodda
vaziyat tugmasi.

5-Rasm. Yugori tugmalar paneli.

- "Avto-fen" - Avto-fen rejimini shakllantirish tugmasi. - "Qayta tiklashni o‘chirish" -
tormoz rejimida tarmoqqa elektr energiyasini qayta tiklashni o‘chirish tugmasi. - "Prokladkalarni
isitish” - prokladkalarni isitish rejimini yogish tugmasi. - "Boshgaruvni uzatish” - boshgaruvni
uzatish to‘g‘risida orqa kabinaga ovozli signal berish tugmasi. - "SC bilan aloga" - vaziyat
markazi bilan alogani tashkil etish tugmasi. - "Eshikni qulflash™ - idishni eshiklarini ochish
tugmasi. "O‘chirildi. BV " - tez ishlaydigan BV tugmachasini o‘chirish tugmasi. - "On BV" - tez
ishlaydigan BV tugmachasini yoqish tugmasi. - "Ko‘tarish" - bu ko‘tarilish paytida
kompozitsiyani ishga tushirishda ushlab turish tormozini kechiktirish uchun buyruq
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shakllanishini ta'minlaydigan tugma. - "Shishani isitish" - old Oynani isitishni yogish tugmasi. -
"Yuvish vositasi” - shisha yuvish vositasini yogish tugmasi. - "SILECEK" - silecekni yogish
tugmasi (yoritilgan). - "Aloga tarmog‘i" - yuqori kuchlanishni boshgarish ko‘rsatkichi. -
"Eshiklar yopiq" - eshiklarning yopilishini nazorat qilish ko‘rsatkichi. - "Qo‘ng‘iroq"
boshqaruvni uzatish uchun qo‘ng‘iroq signalizatsiyasi.

O°‘ng tugmali panel.

- "Yozishni boshlash™ - tanlangan marshrutning nutg xabarlarini ijro etishni boshlash
uchun yozishni boshlash tugmasi. - "Tormoz" - tugma zaxira tormozlash rejimida
kompozitsiyani uchta pnevmatik tormoz sozlamalari bilan tormozlashni ta'minlaydi. Tarkib
to‘liq to‘xtaguncha tormozlash tugmani uch marta bosish bilan ta'minlanadi. Ikki marta bosish
o‘rtacha tormozlash samaradorligini ta'minlaydi. - "Ta'til" - tormozni o‘chirish tugmasi
(kompozitsiyani bekor qgilish). Tugmani uch marta bosish bilan tormozlarning to‘liq chiqarilishi
ta'minlanadi.

TOSWOD
FEIEPUH

6-Rasm. O‘ng tugmali panel.

- "Zaxira tormozi" — machinist kontrolleri tomonidan tormozlanganda tormoz ishlamay
qolganda yoki etarli darajada samarali ishlamasa, zaxira tormozlash rejimiga o‘tish tugmasi. -
"Favqulodda tormoz" - favqulodda tormozlash paytida pnevmatik tormozni yoqish tugmasi. -
"SD favqulodda qulf” - kalit tormoz liniyasiga o‘rnatilgan bosim signallarini ishlamay qolganda
blokirovka qilish uchun mo‘ljallangan. - "Esd favqulodda blokirovkasi” - kalit xavfsizlik tormoz
blokini (BTB) tasodifan +75 V kuchlanish pallasida (ikki tomonlama kuchlanishdan himoya)
qulflash uchun ishlatiladi. - "Signal" - ovozli signalni yogish tugmasi.

Mashinist kontrolleri

Chap va Markaziy tugmalar paneli o‘rtasida machinist kontrolleri joylashgan. Mashinist
kontrolleri 6 ta pozitsiyaga ega, ulardan 2 tasi tortish (M, +M), 3 ta tormoz (F, +F, FV)
pozitsiyalari va 0 yugurish pozitsiyasiga ega. - "M™ pozitsiyasi qat'iy, tortish kuchini
o‘zgartirmasdan. - "+M " pozitsiyasi-qaytish mexanizmi bilan, unga km tutgichini gisga
muddatli o‘rnatish bilan, tortish kuchini 20% ga oshiradi, km tutqichini ushbu holatda ushlab
turganda, tortish kuchi avtomatik ravishda 100% gacha ko‘tariladi. "0" da km tugmachasini qisqa
vaqt ichida va "M"ga qaytarish orqali zaiflashish ham bosgichma-bosqich (har biri 20%)
mumkin. - "F" pozitsiyasi qat'iy, tormoz kuchini o‘zgartirmasdan. - "+F" pozitsiyasi-gaytish
mexanizmi bilan, unga km tutqichini qisqa muddatli o‘rnatish bilan, tormoz kuchini 20% ga
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oshiradi, km tutgichini ushbu holatda ushlab turganda, tormoz kuchining avtomatik o‘sishi 100%
gacha bo‘ladi. Gevseme, shuningdek, km tugmachasini "0" ga va orqaga "F"ga qisqa muddatli
o‘rnatish orgali bosqichma-bosgich (har biri 20%) mumkin. - "VF" pozitsiyasi gat'iy belgilangan,
xavfsizlik halgasining uzilishini ta'minlaydi (favqulodda tormozlash). - "0" pozitsiyasi
belgilangan, yugurish.

7-Rasm. Mashinist kontrolleri

Mashinist pulti (PMD) mashinist kabinasining chap devorida jihozlangan va qo‘shimcha
uskunalarni joylashtirish uchun mo‘ljallangan. PMD - da quyidagi uskunalar o‘rnatilgan: -
idishni konditsionerini boshgarish paneli; - yong‘inga qarshi tizimni boshqarish paneli; - ASNP
poezd ragamini o°‘qish uchun ko‘p funktsiyali masofadan boshqarish pulti , tovush karnaylari.

XULOSA

O‘zbekiston Respublikasi Prezidentining 2021-yil 16-oktabrdagi “Toshkent metropoliteni
faoliyatining samaradorligini oshirish chora-tadbirlari to‘g‘risida” PQ-5260-son garori asosida
Toshkent metropolitenida yangi liniyalar ochilish

bilan EHTga bo‘lgan talab oshib bormoqda. Toshkent metropoliteni uchun yangi,
zamonaviy 81-765.5 rusumli elektr harakat tarkibilari keltirilmoqgda. Vaqt va imkoniyatlar
cheklanganligi sababli, ushbu maqgolada fagat 81-765.5 rusumli EHT ni boshqgarish tizimini
tahliliga garatilgan. 81-765.5 rusumli  EHTni ishlatish va texnik xizmat ko‘rsatish bo‘yicha
tavsiyalar kelgusida ko‘rib chiqiladi.
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AHHOTanus. YmOy MakojiaJa aBTOMOOWIHHM OOIIKapaéTraH TaXpUOAId XalToBUUTA
€pnam Oepuinl THU3UMIApU XaBPCH3IUTUHU Oaxojam Oyin4a MyaMMOJApHUHT €YUMH Ba
XainoBuM yuayH €paamun 0yaran axO00poT THU3UMIIApH XaKuaa TaBpcusiap Uiiad YMKUIraH.

AnHoTanusi. B nmanHON cTaThe pa3paboTaHO pelIeHHe 3aJad OLEHKH Oe30MacHOCTH
CHCTEM TOMOIIM OTMBITHOMY BOJMUTEIIO 32 PyJIEM aBTOMOOWIS M TEXHHYECKUE XapaKTEPUCTUKH
MH(OPMAIIMOHHBIX CHUCTEM TTOMOIIH BOAUTEIIIO.

Abstract. In this article, the solution to the problems of the safety assessment of the
assistance systems for the experienced driver driving the car and the specifications of the
information systems for the assistance to the driver have been developed.

Kanur cy3nap: ADAS, aBToMmo6uib, XaiinoBun, T3uM, XaB(HCU3IUK, a0OpoT, Oaxoar,
TPaHCHOPT.

KuaroueBbie cioBa: AJIAC, aBTOMOOWIIb, BOAWTENH, CHCTEMa, OE30MAaCHOCTh, TpaduK,
OLIEHKa, TPAHCIIOPT.

Key Words: ADAS, car, driver, system, safety, traffic, assessment, transport.

Myn-TpaHCIopT XOAMCAanapd acocaH WHCOH OMHIM Tyaimm coaup 6ynaam  Ba
XaWIOBYMHH JOUMUIN paBUIIA Ky3aTHO OOpUII OpKamu Kyrad OyHmai 0axTcu3 XOAHCaTapHUHT
ONJMHU OJHII MYMKUH Oynaau. ABTOMOOWIb TPaHCHOPTHHU OoLIKapumiga 1goi3apd
MyoMMaiapjaaH Oupu, Oy TPaHCHIOPT BOCHTAJIapy y4yH aBTOMOOWIIA >KOMIIAITaH WHHOBAIIMOH
TexXHoJorusuiap xaBcuznuruau 6axonam O0yiindya TaBQCUsIApHU Y3 HUMra OJraH Kyriad wiMui
TaB(cUsIap MaBxKy/I.

XaigoBuniapra €paaM OCpUIIHUHT WIFOP THU3UMJIApU Ba XaB(cH3NMUTUHU Oaxosain
Oyiinya Tax)IMJUIap KeITHPWITAH Ba Iy acocu1a TaBcusaap UIiad YUKUIIH.

XaWJOBUMHUHT KacOUN UINOHWIMIIUTH YHTa 1000puIaéTrad ax00poTiIapHu UAPOK KUJIHILL,
TaxJII KWIAO aHriaad eTHil KOOWIsTUTa OOFIMKIND. Xala0BYU axOOPOTIapHU CE3UII abh30JIapu
opKanu KaOyn Kwiaau: KYpUIl, SIMIWATUII, XU OWHII, yuwad Kypuil, OVFUH MYIIaK OpKald
ce3uml Ba Oomikanap. by ab3onapiaH 3Hr acocHiicM KYpHII ab3odapu XHCOOIaHAAH, YYHKU
xaitnoBun 90-95% ax00poTHU KYpuIll opKanu KaOyn KUIaau.

AxO6opoTiapHu KaOysl KWIUII, YIAPHU TYIIYHUO €THII Ba aBTOMOOWJIHU OOIIKApUII YUyH
TYFpU Kapop KaOyn KWIMII Ba VY3 BakTUAa TYFPU XaTTU-XapaKaTlapHU amMaira OIIUpH,
XaWJJOBUMHHUHT PYXHU-(U3NOJOTHK UMKOHHUSATH Ba XOJAaTHra, KacOWil Tal€éprapiuk napakacura
OOFIIHK.

XalIOBYMHUHT KacOWM WIMOHWIWINTH 10, yHu OyTyH HWII JaBOMHUIA Ba Oapua Wy
[IapOUTIApHIa aBTOMOOMIHU XaBPCcH3 OOIIKapa OJIUII KOOUIISTHTa Al THIIaIH.

XalJOBUMHUHT KacOUN MIIOHWIMJIMIY KyiHuaaru KypcaTkuuwiap Ouinad TaBcudIaHaIu:

- XalIOBYMHUHT KacOra SpOKIHINTH;

- XalIOBYMHUHT KacOuil Talléprapiury;

- XalIOBYMHUHT HIII KOOWITUSATH;

XalIOBYMHUHT KacOra SIpOKJIMJIUTH YHUHT COFJIUTH, PYXui-(QU3HOJIOTHK cudariapu
OuslaH aHUKJIaHA !,
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XaWJOBUMHUHT KacOra Tali€piiaHTaHIIMTH YHUHT EIId, MeXHAT (aolusATH JaBpHa OJNraH
KacOWii OmauMMIIapu, MaxopaTd Ba TaxpuOamapu OWIaH aHUKJIAHAIW. XAWJTOBUYMHUHT PYyXUM
Taléprapiauru xam 11y ypuHiaa MyxuMm axamMusaT Kach 3Taju.

XaiIOBYNHUHT UIIT KOOUJIUSATH YHUHT IOKOpH CU(DATIN KypcaTKUUIapH Ba ¥3 BazupacuHH
camapaiu Oakapa ONUIIN OWJIaH aHUKJIaHAIH.

Wy nnapHUHT X0IaTH Ba KUX0371aPH, HYT-XapaKkaTHHY TAIIKKI STUII JAPaXKacH, TPAHCIIOPT
OKUMHUHHHT >KaJaJUIMTH Ba TapKUOW, XapakaT TE3JIMTM Ba MYXUT XaM XalJJOBUMHUHT KacOWii
WIIOHWIMJINTUTA KaTTa TabCUP ITaIH.

Xai1oBun MEXHATHHUHT PYXHi-(DU3NOTOTHACH XalIOBUMIIAPDHUHT KacOuil paonusTuiaru
pyXui kapaéHiapHHW, yhaapra KYWWIMIIA JIO3WM OynraH TajgablapHH, YHHHT KacOui
WIIOHWIWJIMTUHYA  OLIMPUINTa, COFJIMTUHU Cakjalra Ba HII  YHYMJAOPIUTMHH  OLIUPHUII
TaMOVWJUIAPUHM YpraHaJn.

By wsnanummmapra XaiTOBYMHMHT WHCOH cuartuga 6o musi KoOurumaru (U3HOIOTHK
*)apa€Hiap acoc Oyub Xu3Mar KWiaau, SbHU:

-kacOuil paonusATH TaBpuIa MaxOpaTUHH OIIUPHILL,

-V3UHUHT (DAOTUATHHM TaxXJWI KWia oiull (Ky3aTyBjiapu, Taxkpubacu Ba OWJIMMIIApUHU
KaMJIaLITUPUIIL);

-MaxopaTH, ¢akaT kepakid OynraH axOOpOTIapHUTMHA XOTHpajaa cakjiad KOJMIIN Ba
KailTa KyJuians;

-Oup MapTa KWIMHTaH XaTOHHU sSIHA KalTa TaKpOpJiaMacIiuK;

-~TypJM XU [IAapOUTIIapAaru Xoaucanapra KyHUKHIIL

-AXP'IM (ABTOMOOMI XalIOBYN HYIT MYXUT) TU3SUMHHHHT dJ€MEHTIapHUIard HOCO3IHK Ba
103ara KellraH KaMYMJIMKJIAPHH Y3UHUHT XaTTH Xapakatiapu Ouitan 6aprapad 3Ta onuir;

-kacOuii ¢aonuaTura TETHILIM canOuil Ba WKOOWI OJATIapHUHT Maigo OYnmumm Ba
XO0Kaszo0.

XaWJOBUMHUHT (DU3HOJIOTUK HMKOHHSTIAPU YHUHT COFJIUFHUra, >KUCMOHHUU aXBOJIMTa
OOFNUK O0YM0, YHUHT W KOOWISATHHU aHUKJIa0 OepyBUYM oM BazuacHu Oakapasy.

XaWJOBUMHUHT HII KOOWIATH HIN kKapaHUIa 4Yapyamld OKuOaThIa MacailMiiyd YHHHT
pyxuii XonaTHHH TaBcu(moBuM cudaTiapura xam canouii tabcup dtamu (l-pacm). Mm
KOOWJIATUHUHT TMacalluIM XalJoBUMHM OMp KaH4Ya XaTojapra Wyn KYWUIIWra Ba HaTHXKajaa
UTXuu coaup GYIUII 3XTUMOTHHHHT OPTHO KETHIIMTa OHG Kelau.

TeTepores KypHIMaIap

XaHIOBYIHHH Ky3aTHII

/ TacBHpHH KaHTa HILTAII |\

CHIHATHH KaHTa HILTamT

XyCyCHATIapHH
OHPIAMITHPHIIT

\ MyITHMOZAT XyCyCHATIap

Yap4OKHH aHHKIAMI

1-XaiigoBUHJIAPHUHT YAPYOKJIAPHHN AHUKJIAIII.
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XalTIOBYNHUHT KOOMJIATH UM (DAOTHATH JaBOMHUAA Yapyally OKuOaTHIa macaitnd 6opamu.
Mabaym Myanar yTranjaH KeMUH XalWJoBYM JaM OJica y sSiHa TUKJIAHAIu. Arap XalJIOBUMHUHT
JaM OJITaHWJIaH KeWHMH XaM WII KOOWIATH THKJIaHMaca, Oy yTa yapuam ae6 ataimaau. Macanas,
TYHTHM BaKT/Aa SXIIM Ba TYHUO yxiamaca, XyAAU UIYHUHTJIEK XaTaHUHT OXHpUTA Kemud
yapyokJap HuFuian0 Gopraniaury yuyH 0y xam yTa yapyaiiura ol Keiau.

XaWJOBUMHUHT UII KOOWISITUHU KyH laBOMUa Y3rapu0 OOpHIIMHU KyWHIaru y4 JaBpra
QXPATHIIl MYMKHUH (2-pacm).

A
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HIII COATJIAPMU, coart

2-pacMm. XalJOBYMHUHT VI KOOMJISITHHH U COATJIAPH TaBOMHU/IA
y3rapuin rpaguru.

bupunun gaBp — kupum Oynub, XalJAoBYM aM OJIMIIAH CYHT WINra YHKKAHU YIyH
MabJIyM BaKT HYJ IIapoWUTUTa KYHUKA OJIMaiau. BakT yTuim OuiaH yHHHT U KOOWIIATA OpTHO
Oopanam.

VIKKMHYM 1aBpHUHT OOIIK/Ia UIIl KOOWISATH Y3UHHUHT SHT KaTTa KUMMAaTUHU TAIIKWJI STaau
Ba MabJIyM BaKT JaBOMHUJA TYPFYH CaKJIaHHO KOJIA/IH.

Y4uHYM 1aBp — WII BAaKTUHUHT JABOM 3TUIIM OWJIAaH MIyHIail 1aBp OOIUTaHAAUKH, SHIU
Ul KOOMIIHATH sHA macas Oopanu. Tynuiuk Ba AaM OJHIN XaHJTOBUMHUHT UII KOOMISITHHU STHAIA
opruiura onud kenaau. KyHHUHT oxupura Kenud yapuyoKHU OPTUIIN OKMOATH/IA WI KOOWIHUATH
MabBIyM OWp >KaJaiuK OwiaH macam® Keranu. YmOy Ky3aTHIUIAp XaWaoBuW 7 coar
WIIaraHu1aH KeWrH Ul KOOMIIMATUHUHT KECKUH MacaliuIy TacJuKIIaraH.

Xap Oup XalJOBUMHHHT HII KyHH “ABTOMOOWIIb XaiiIOBUMIAPUHHHT HII COATIIApPH Ba JaM
OJIMILIAPH XaKUJaru HU30M~ acOCUAA TAIKWII ATWINIIHA KEpakK.

Ym0y Hu30Mra Kypa XalJJOBUMHUHT XaQTaluK kaMu Ul coaT 41 coaT, KyHJIMK 7 coaT Ba
JaM oiMII KyHH apadacupma 6 coar KuiuO OenruiaHraH, sSbHH MII  KyHH lcoartra
KHCKapTUPWIUIIN KepakK.

Arap nnuiab yuKapuil HIapouTH 7 COATIIMK UIIl COATHHM TabMUHIIAK oiamaca uil coatu 10

coaTraya 4y3wIMIIM MyMKHH. 12 coaTiuK Ul KyHHU 3ca ¢akaT Kacaba yrolmMacu MapKa3Hii
KYMUTACUHHUHT PyXcaTy OMJIaH TAIIKI dTUIUIIA MyMKHH.

XalJOBUMHUHT MIII KyHUHU peXaJallTUPHILIA Xap UKKU KYHJIMK UII coatura 4 coaT Ba
Oup Munnaryu um coatura Kymumya 120 coaTnan OpTUK UILIAIINTA pyXcaT STHIMANIH.
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Xai10BYM MEXHATHHHHI NCUXO0(U3HOJIOTHK ACOCTAPH.

Xaii1oBuM aBTOMOOMIIHU OOIIKapap 9KaH y 3apyp Oyiran axOopoTiapHH KUCKA MyAIaT
nura KaOya KUIuo OJIMIIM, YIapHH aHT1ad eTHIIY Ba aBTOMOOMIHM OOMIKapuIl Oyiinya equmiiap
KaOys Kuinob, ylapHU aMalra OUPHIIN Kepak. by epiia siHa myH# 3¢aTuO YTHIN )KOU3KH, OOIIIKa
KacOmaru orneparopiap acocaH axOOpoTiapHU Tai€p xonga yim4oB acOoOmapu épmammuia Kadyn
KWIMO oJica, XalJa0BUM KEpakid axOOpOTJIapHU acOCH KUCMHHHM O€BOCHTA WYJIIHM Ba YHIAru
OOBEKTIApHU KYPHIN, SIIMTUII Ba CE3WIN ab3oiapu &Epramuaa KaOymn Kwinb ojaau. Arap
xaigoBun KaOyn KuiambO ona€tran axO0opoTiapu Kyaa Kym Ba Te3 y3rapud Typca, XalI0BYH
yIapHU ¥3 BaKTHAA aHIa0 eTojaMail Koiaumu Oy 3ca ¥3 HaBOatuaa canbuii okmbatiapra oiaud
KEJUIIN MyMKHUH.

XapakaT KaJaJUIMTH IOKOPH Ba TPAHCIOPT OKUMH 3W4 OynraH mrapoutiapaa
xapakaTiaHa€Tranna xXaWaoBuu 1 coatma Oup Hewa 100 maH OpPTHK omepanusHd Oakapaiu.
Mynapnan ypraua 20% xaTo Oaxkapuiiaim.

Sna O6up mucon. XahmoBum 1 cek. maBommma uynmaru 10 Tava mpeaMeTiIapHU WIFai
onmaau, 1 mun. nunna 30 nan 120 tarada xap Xuj TypJard XxapakatiapHu Oakapaiu.

XaiIoBuYM aBTOMOOWJIHM V3HM XOXJaraHujek OomkapuO Oopa onmaigu. Y y3IyKcu3
paBumga OOIIKa XapakaT KaTHAIIYWiapu OwiaH MyHocabarina OYIWIIM yIapHUHT XaTTH-
Xapakariapura MOC paBHIIa aBTOMOOUITHH OOIIKAPUIIIN Kepak Oymaau.

Bymapnan Tamkapuu XaWgoBuM KaOyn KHJIQJWTraH eduMmiapra OoIKka Xapakar
KAaTHaITYWJIAPUHUHT XaTTH - XapaKkaTIapyHU OJJIMHIAH Ce3UIIH, 00-XaBo Ba OOIIKa OMHIIIIAp XaM
KaTTa TabCUP KYpCaTaJiu.

Onatna  XaWIOBYMHUHT  KacOuk  (aonusaTuHu  Oaxojamjga HKKATA — YIIYOBIAH
doitnananmIagm:

-caMapaiopIivK;

-AIOHYTHITUK.

XainoBunura axOopornmap curHan &Epramuna robopuwiagu. Cur”amiap OUpoH-OUp
XKapaéHiap HATHKACcHIA BY)KyAra Kelaau ¢KU XalJIoBYM YIyH Maxcyc MYJDKaJIaHTaH Typriapra
OynuHanu. YnapHUHT OUPUHYUCH TaOWMW, WKKUHYHCH 3Ca, CYHBUU cuUTHAN Ae0 arajajiu.
XaimoBYM CUTHAUIAPHU KYPHIL, SIIUTHUII Ba CE3HII ab30J1apH EpaamMuia Kadys KWimob oiau.

burra curnanHu KaOyn KWiauO® ONUIL, YHM aHTIA0 €TUIN Ba aBTOMOOWIHM OOIIKAPHII
Oyiinya eunM KaOyn KHJIWII Xap XWiI XalgoBuupa Oup-OuMpuman ce3wmapiu mapaxana (apk
KUJIaIH.

lyauHr  y9yH XaWZoBYWIMK (AOJMATHHUHT camMapagopiurd OWpUHYM HaBOaTaa
XAMIOBYMHUHT IIaxCc cudaThia WHANBUIYaJ NMCUXOJOTHK TacHH]Iapura, Kkacomii tai€prapiuk
Jnapakacura, )KHUCMOHaH 0aKyBBATJIMTUTa Ba COFJIUTUTA OOFIIUK OYaam.

XaioBun aBTOMOOMJIHM XaB(cu3 OOIIKAPHUIIM YU4yH WY IIApOMTH, ¥3U OOIIKapaéTra
aBTOMOOMIHM OOITKAa XapakaT KaTHAaIIYWiIapura HHcOAaTaH Jramiad TypraH XoJaTh XaKuaa
axOopoTnapHu ¥3 BakTHIa KaOyn KWiIMO ONWIIM Ba aHTIad eTuinu Kepak. XaigoBuu OyHIan
axOopoTiapHu ce3ull Ba KaOyJl KWIUII ab30Japu €paaMua ojaaiau.

Xuc kwaum. Ce3ru ap30iapura TabCUpP KWIYBYM TPEIMET Ba BOKCATUKHUHT
XYCYCUATIAPUHA HHCOH OHTHJA aKC JTUIIM Xuc Kuiuiml 1e6 atamaau. Cesuin ab3ojapura
Kylugaruiaap Kdapaau: Kypuil, OYVFMH-MYIIAK, SIIUTHIN, TepH, Oom Ba TaHaHu (asomaru
V3rapuIIuHU aHUKJIOBYM abh30 Ba OOIIKaiap.

Hnpox >tum. [IpenmernapHu Ba BOKCATHMKHU MY)KaccaM XOJJa aKC STTUPYBYH TCUXUK
xkapa€H wApok ATuil ned aramaau. XauaoBuun Y3 WAPOKM OwmiaH KaOynm Kuiaub onrad
CUTHAJUIAp/IaH XapakaT XaB()CHU3IUTUTa TabCHP ITYBYM JHI ACOCHUJIAPUHU a)XpaTuO OJaIH.
Nnpok sTumga MHCOHHMHT XOTHUpacH, QUKpiam KOOWIHSATH, TacaBBYpU XarTto daxMm-papocatu
XaM KarTa poJl yiuHauu.
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Taxpubanu xaigoBumwiap Oup XWJI MIAPOUTAA TaXpubacus XaimoBuwmiapra HucOaTaH
KYIIPOK CUTHAJIJIapHU KaOyJl Kuilaauiap Ba aHrad etaguiap.

WHconnapau siHru €KM HOTaHMII HapCalapHM ¥3 TakpuOacura acocaH TYHUIYHHO aHIJIalIH
anmnepuenuus Ae0 aranaau. by xycycusT xailJoBUMIapHUHT OMJIMM Japa)kacl Ba YKyBHra Kapad
Taxkpubaga optud 6opaau.

XaifmoBun aBTOMOOWIHM Oomkapap 2kaH 90% raya axOOpOTHH KY3W OpKaIHM KaOyi
kuinanu. UIyHUHr ydyyH KY3HHUHT YTKUPJIUTH XaiIOBUM y4YyH SHT aCOCHHA INMCUXO(PHU3HOIOIHK
XycycusTnapaas oupn canamagu. MTXHE comup STraH XailIOBYMIAPHHHT KYPHLI KOOHIASITHHM
TeKIIMPWITAaHJa [Iy Hapca aHHWKJIAHTAHKH, KYpHIIl KOOMIUATH EMOH XaijoBumiap 6 mapTa
kympok UTX comup sTap JKaH.

XalIOBUMHUHT KY3M OpKaIM axOopoTinapHuM KalOydl KWIMII XYCYCHUSATH YIAQpPHUHT
MpeIMEeTIapHy IIAKJIM Ba KaTTaJUTMHU, XaXMHHHM Ba yjap opacuaard macodaHu Te3 Ba TYFpHU
KaOyJl KWJIMIIK Ba aHIJIaly Onnan 6axonaHaau. XalJOBYMHUHT Y30KAaru KUUUK IPpeIMeTIapuHu
Ba YHUHT JJIEMEHTJIAPUHH Kypa OJUIIM KYy3 YTKUPIWUTH 1e0 aTaimaan. Xap Xujia mpeaMeTiap EKu
o0BbeKTNIapraya Ba ynap opacujaaru macodaHu TYFpu 0axojail OMuIl KYpuIl YyKypaura 1ed
atanaau (3-pacm).

WHcon OupoH-OMp MyaMMOHM €YHIIW YYyH YHHU CE3HUII Ba MIPOK STHII KOOWIUSTHHUHT
V3u etapnau OynmaBepmaiinu. KynruHa MyaMMoiapHU €UYWIIIaH OJJAMH WHCOH KaOyd KWITaH
CUTHAJIAPHU TaxXJIWJ KWJIaJd Ba YMYMJAIITHPAAHW, CYHTpa Y3umaru OWIMMH Ba Taxpuodacu
acocuja Xynocanap yukapaau. MTHCOHHUHT OyHIal KoOmnusaTy Gukpai aed aTanaiam.

I/Innonannon TEXHOJIOIHsI

. daBkyIo1Ia
~  TOpMO3JIaml

N

3-pacm. XaiiioBumra épaaMyu TUSUMHUHT KYpPUII YTKUPJIUK 30Ha.11apn

OuKpna opKaaTd WHCOH jKapaCHIIapHHU TYIIYHUO €TaJM Ba Y3WHUHT XaTTH-XapakaTiiapu
KaHnail okuOaTiapra onud KEMUIIMHU OJAMHIAH Kypa onanu. Dukpnam xoOumusta 3 Typra
OynMMHAAM: TYIIYHMII, MyJoxa3a KWIMII Ba Xyloca YHMKapull. VIHCOHHMHT OWIUM Joupacu
KaHYaJIMK KeHI Ba 4yKyp Oyica, pukpiaml KOOUIUATH XaM LIYHYAJIUK I0KOpH O0Ynaau. Ouxpiar
KOOMJIMSTUHUHT TE3KOp Ba caMapaji OYIMIINAAa MHCOHHUHI XOTHPACH XaM XKyAa MyXUM POl
ViHahau. XaWIoBYM Xap XWJ WY MApoWTHIA XapakaTiaHap 5KaH XOTHpacura acocliaHuO
ABTOMOOWJIHU OOIIKapuIill Oyiirya KUCKa BaKTAa TYFpu eunmiap Kuia onanu. LIyHuHT yayH Xam
TOXpUOAIN XAl 0BUMIAp TaXXprOacu3 XalJoBYMIIapra Kaparanjaa KaMaaH-KaMm XoJuiapaa PTTXCH
Kenu0 YMKUIIMHUHT cababuucu Oynmaaunap. VIHCOHHUMHI XOTHpPAacHd YHUHI MHXKO3UTra OOFIIMK
0ynu6 Gab3u OWp omamiap YKUTaH €KW ITHINTAH HApCaJapUHHU Ty OHTHUHT Y3WJa XOTHpaCcHIIa
cakab Koscanap, 6ap3u Oup XaioBumwiap yuyH Oy BakT KYIPOKKA 4Y3WIMIIM MYMKUH. SIHa 11y
HapcaHW YHUTMACIUK Kepakku O0ab3u Oup ojamiap KypraH HapcacuHHu, Oab3u Oupiiapu
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SIIMTIaHUHM, sfHA Oab3Wiapud 3Ca XUC KWITaH HapCaJapuHU XOTHpaJa SXIIMPOK Cakiaad
KoJaaumap.

XaWJOBUMHUHT TICUXO(MU3WIOTUK TaBcudiapaan Oupu Oy 3pTHOOpAUP. DBTUOOP-OY
OHTHUHT OUPOH-OMpP OOBEKTra ajoxuaa KapaTWIMIIAIUDP. XalJI0BUYM aBTOMOOWIHH OoIIKapap
9KaH KaOyn KuinO onaérraH axOopoTiapJaH SHT aCOCHMIApUHM aXpaTHO OJHILIM, YHH HIPOK
STHILM Ba aHIJIAlIM Kepak Oynaau. byHnan kypuHuO TypuOANKY XaiiloBuM Oup MaWTHUHT Y3uaa
¢dakaT MabIyM MHKJIOpJaru Hapcanapra 3bTHOOpHMHM KapaTa olap 3KaH. XaijoBuu Oup maittoa
IBTHOOPUHU KapaTa OJIUIIA MYMKHH OYJTaH OOBEKTIIAPHUHT MHUKIOpPUTA YBTHOOPHUHHUHT XaKMH
ne6 atanaau. XapakarT jKaJaJUTMTH FOKOpHU OVIITaH MIapoUTAa Xai1oBuM OMp MaiTAaa yuraradya myi
Oenrucura >bTHOOPUHU KapaTa OJMIIM MYMKUHJIMTH aHUKJIAHTaH. XaWJOBUYMHHU Xapakar
JaBOMUA y4yTaradya Wyn Oeirucura JDUKKATHHU JKalu0 KWia OJIMIIMHU MYMKUHJIWTHHM SHA 1Ty
Hapca OwIaH TYIIyHTHPUII MYMKHH: y Iy TaUTHUHT V3uaa IBTHOOPWHU Hynra, yHAArud
o0BeKTNapra, Xap XWJI CHUTHaUlapra KapaTHIId Ba aBTOMOOWIHM OomKapuO OOpHIIM Kepak.
XalI0BYM aBTOMOOWIIHU OOIIKapap 3KaH ¥3 dbTHOOpPUHHM OUp OOBEKTAAH OomKacura Ky4upuo
O6opagu. XalgoBYM >BTHOOPUHM Te3 Y3rapTHpa OJIMIIM, YHUHI XaWJOBUMIMK MaxXOpPaTHUHUHT
IOKOPWJIMTUHU KYpcaTaaH.

XaioBun y30K BaKT JaM OJMaclaH aBTOMOOWJIHM OOIIKapraHjga 4apyalid OKuOaTuaa
YHUHT YbTHOOpPH cycalin® Oopaau. IBTHOOPHU CyCaWMIIMTa YHU Y30K BAaKT OUp XU OOBEKTHHU
Ky3aTuO OOpWIM, KacaJulurd €KW MabCYMUSATCU3IUTH XaMm cabab Oymaam. WHCOH
OpPraHM3UMHUHHUHT TAllK{ Ba WYKU CUTHAJUIApPra >KaBoO KaNTapuIIM, YHUHT CEHMOTOpP peaKIUsICH
ne6 atamanu. XaWJZOBYMHUHT pPEAKIMACH KaHYa Te3 Ba aHMWK OyJca, YHHHT aBTOMOWIHHU
OolIKapHIIaru XaTTH - XapakaTilapyd XaMm HIyHYaluK TYFpU Ba XapakaTu xaBpcu3 OVynamu.
XaliJOBUMHUHT peaklUsACH UKKH XWI: OJAMI Ba MypaKkka0 Typiapra OyinuHaau.

OnnuuaaH MabiayM OYiraH curHaira HHUcOAaTaH YHHHT jkKaBOO XaTTH -XapakaTilapHh OAJuil
peakimst 1e0 aranmagu. XaWJOBUYMHH CBETO(GOPHUHT KU3WJI YUPOFUHHU CEHHUINIM OWIaH TOPMO3
TENMKUCUHU OOCHUIIH OAUN peaKIusra MUcol 6yia onaau.

XaWJOBUMHUHT Mypakkad peakiusicu ned, TycaTman maimao OYiraH CHTHAJUIApPHU KaOyi
KUIu0, MyMKUH OYIraH XaTTH-XapakaTiap/iaH dHT 3apypUsITHHUA Oa)kapuIlIura alTuiaim.

XaioBuM amaira OIIMpraH XaTTW - XapakaTilapu HaTM)KaCHHU aHTJAlM Ba Oaxoniamu
CEHCOMOTOP MYBO(QUKIAIITHPHIL A0 aTanagy.

XalIOBYMHUHI CEHCOMOTOp PEaKLWs BaKTWTa XyJda Kyl OMHJUIAp TabCHp dTaiu: EIH,
KMHCH, MIDKO3HM, COFJIMIM, MEXHAT Ba JaM OJMIUMHMHT KaHAal TallKWI STHITaHJINUIY,
OpraHU3MU/1a AJIKOTOJIHUHT MaBKYUJIUTH Ba XaK030.

V3aykeu3 YTKaswiaauraH Mamikjiap Ba OJKUCMOHUM TapOus OwuiaH HIyFyJUIaHHMII,
(GyHKIIMOHAT MYCUKAJApHU SIIMTULI Xap OUp XalJOBUMHUHI CEHCOMOTOp peakuusicura mxoOui
tabeup 3Taau. llyHur ydayH OupuHYM rajnga aBTOTPAHCHIOPT KOPXOHAJIAPH Xap XWI CTEHAJIAp Ba
TpeHa)kopJap OWIIaH KUXO3JaHUINH, IoX0eKaTiapaa 3ca XalJoBUMWIAp YUYYH Maxcyc JaM OJIUII
XOHAJIapH PeKaJAIITHPUIIUILIYN Kepak.

XalgoBunm ¥y3ura HOMAabiIyM WYHaJIWILN, YHAArd XaB(uid ydacTKajap, XapakKaTHU
OOIIKApUII TEXHUK BOCHTAJIAPUHM >KOMIAIIYBH TYFpUCHAA TYJIApOK MablIyMoTiap Owuian
aBBAJIJIaH TAHUIITNO YMKCa, SHA/Ia MaKcaara MyBO(QHUKPOK Oyau.

XaioBuniaapHu KacOura Ta€pnuk gapakacuHH Xap XWil HYI-TpaHCIOPT BaszusTIapHia
aBTOMOOMITHU OOIIKAPHINI KYHUKMAaIapyu OpKajau 6axomaHaIn.

Byryurn kynna PecnyOnmkamMus aBToMOOMIb HYy/ulapuy Ba IIaxap Kydajgapuaa
aBroMoOWIIaH  (oHpaNmaHuIl  XycycusTiaapu (TOPTHII Ba  TOPMO3JAll  JUHAMHUKACH,
OOIIKapyBYaHIUTY Ba TYPFYHJIMTH Ba X.K.) Oup-OMpuaaH KeCKUH (apK KUIyBYM aBTOMOOMIITIAPHU
Kymaiin6 xerumm MTX MUKIOPHHH OpTHIINra oiub kena Gourtanu. LIyHHHT yayH Xap X iy
[IapouTHIa XaBPCH3 OOMIKApUII KYHUKMANTapuHU Hadakat €m xaijpoBumiap Oaiku TaxpuOanu
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XalgoBumiIap xaMm JouM omupuO Oopunniapu mapt. KyHukmanap goumuil 0ynmai y3rapuin
XycycusrTura ara 6ynaau. Arap xailoBun JouM MamlkK KWINO Typmaca kacOuil ¢paoausiTHaa y30K
BaKT y3yJHuuIap 0yica, yHu aBTOMOOWIHM Oomkapuin Oyiinya sraniaral KyHUKMaiapy nacaino
KeTaJu.

XaioBuniaapHu ~ KacOra HWIIOHWIMJIMITMHU — OHIMPHINTa  yJapHU  axJIOK-0J00WHU
MyXaccamIalITUPUI, MAIIKJIap, UIMOMATOP Ba ayTOT€H MallIKJIap XaM KaTTta pos yiHaau. M-
CYy3u rpekya cy3 6ynub TyLIyHUI, TacaBByp THII MabHOCAHU aHrIaTaau. Mnnomaropuka neranu
aca, OMpoH-OMp XapakaTHM Xa€lnaH Oakapulll JIeraH MabHOHM aHTJIaTaaud. MacaiaH, WYJTHUHT
KAaTHOB KMCMHra TYcaTAaH NMuéaa YMKUO KONraHuIa, XalJoBYM Oa’kapHIi Kepak OYyiIraH XaTTu-
XapakaTiapHu TacaBByp ATl IIIyHUHT y4yH XaloBUM Xap XwiI BasusTiIapia IIapT Oyiras
XaTTU-XapakaTiapHu Xxaénuaa 0axapud Typca, )Ky/Ja sSXIIM HaTwxkanap oepaan. bynu aBTomoOmib
MoMTauYMIapyd MUCOJIUA XaM KYPHUIII MyMKHH. YJap MycoOaka yTaauraH Wy Ba yHAArd MIapouT
OuyaH aBBaJIaH Xap TaMOHJaMa TaHUIIMO YMKUO MycoOOKa 4YOFHaa KaHIai XapakaT KHJIHII
3apypJIUTUHY OJAMHIAH XaénaH xaia KWiul onaauinap. Xal1oBUMIapHH IICUXOJIOTMK Taépiaria
ayTOreH MallKjiIap XaM MYXMM YpHH TyTaau. AyTOreH Mamkiap €plaMuia MHCOH Y3-Y3UHH
UIIOHTHUPHII HaTKHKacuzaa 3apyp OYiaraH ICHUXOJIOTMK XOJaTHM srajutail onagu. by sca ¥3
HaBOaTH/1a YapyOKHM Ba y3Ura MIIOHUCU3INKHYU €bKOTHUIIIA KaTTa Ep/laM Oepaau.

XalnoBuniaapHu Talépriamaa Ba KYHUKMaTapHU MyKaccaMJallTHPHUINIA FOKOpHIa caHab
YTHiIraH Mamkiap (gaxkaT pean Wyl mapouTiapyia amaira ommpuica, ssHa IOKOpu camapa Oepaiu.
AMMO Xap XWJI HYI-TpacmopT Ba3uUATIAPHHM peas HyJ Ba Kydamapja XOCHJI KUIUO OyIMainmu.
Mypakka® KpUTHK Ba3HATIapHU (akaT aBTOMOOWIb TpeHaXEpiapu, aBTOTPOAPOMIIApAA Ba
KOMITIOTEPJIap/a XOCUJI KWJIAII MYMKHH.

Xy.J1oca.

Hapuranust Tu3uMiIapu SHI SIKKOJ MHCOIM OyiaraH co¢d axO0opoT THU3MMIIApU Y4yH
CTaHJApTJIAIITUPWITaH CaMapaJopiuKHU OaxojallHW HIUIa0 YHMKUIIHUHT OKWJIOHA HCTUKOOIN
MaBxya Oynub, y XaM au3aiiHepiapra WHHOBaLMSUIApHM KYJUlaO-KyBBaTJIaWIH, XaM XyKymarra
XaB(CH3IIMKKA 3apap €TKa3WJIMAaclIurura WIIOHY XOCWI KWIMIIUTa HWMKOH Oepamu. AmMMO
OTOXJIAaHTHPHUIIIAPHU TabMHUHJIAWIUraH €K aBTOMOOMIHM OOIIKapuINra apajallaurad TU3UMIAp
Y4yH YMYMHUI CHHOBHH aMaJlra OIIMPUII MyMKHH 3Mac. by epaia Tu3uMIIM skapaéHra MyHaJITHPUITaH
éHnanryB Moc Kenajau. AMMo Oy €HanryB, MacajlaH, OrOXJIaHTHPUIN Ba apajallvil TH3UMIAPUHUHT
TYypJId KAYUK Toudanapu y4yH YMyMHU CHHOB CIEHApHUillapy Ba KypCcaTKUWIApWHHU Oeiruiamnt
OpKalM sHAJa AHUKIAHUIIM Ba TAKOMWUIAIITUPWIMIIM Kepak. baxomam Qaonusata naBomuia
YMYMUH ClieHapuiiiap Ba KypcaTKuwiapAaH (oNAaJaHUIIHUHT MAaHTUKUM cabaOu UIyHAaku, y
HaTWKaJIAPHU TaKKOCTAlll IMKOHUSATHHU O€pajyl Ba IIYHUHT y4yH SKCIIEPUMEHTANl MIIHUHT KYYHMHU
OLLIUPAJIH.

XaB¢cuznukHu O6axonam (axatr gactiaad yHu Xxabapiop Kuiaaurad Qapasziap Kabu sXIu
O0ynmanu. Ba Ou3 XaHy3rava Typyid Xujl XaB(QCU3IuKk Kypcatkuwiapu (Oymak XxoJaTuaard y3rapumuiap,
peaxiysi BaKTH, aBTOMOOMJIHUHT XapakaTh) HyKTau HazapuJaH udojalaHral Mypakkad Ba KynuHYa
KapaMa-Kaplld HaTWKaJapHU Hya TapMOFujard XaBQCHU3IUK Y3rapUIUIApUHUHT HUIIOHWIH
Oaxomnapura ainaHTupa oiaMasnMmu3. by epia MUKpocUMYISIMS MOAe/UIapuIaH GoiaanaHuIl yIyH
KaTTa UMKOHMATIIAp MaBXy/l, aMMO YJIapHU UIIIA0 YMKUII KMYUK Bazuda Oyamaiau.
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TOSHKENT METROPOLITENING ELEKTR HARAKAT TARKIBINING TEXNIK
KO‘RSATKICHLARI TAHLILI.

Nodirjon Tursunbayevich Abdurahmanov
Toshkent davlat transport universiteti, Mustaqil izlanuvchi, nodirjon8828@mail.ru

Annotatsiya. Ushbu maqolada Toshkent metropolitening  Harakatlanuvchi tarkib
xizmatining elektr harakat tarkibi texnik ko‘rsatkichlari tahlil etilgan.

Annoranusa. B HaHHOﬁ CTaTbC TMPCACTABIICH aHAJIW3 TCXHHUUYCCKUX JAHHBIX
QJICKTPHUYCCKOro IIOABHXKHOI'O COCTaBa CJIY)KGI)I MMOABMXKHOTO cocTaBa TaIIKEHTCKOIO
MCTPOIIOJIUTCHA.

Annotation. This article presents an analysis of the technical data of the electric rolling
stock of the Tashkent Metro Rolling Stock Service.

Kalit so‘zlar: metropoliten, , elektr harakat tarkibi, texnik ko‘rsatkich, harakat
xavfsizligi.

Karouesbie ¢j10Ba: METPOIIOJIUTEH, MIEKTPUUECKUN MMOJBHKHOM COCTaB, TEXHUYECKHE
JaHHBIC, 0€e30MacHOCTh ABUKCHUSA.

Keywords: Basic words: metro, electric rolling stock, technical data, traffic safety.

Muammoning dolzarbligi. Aholiga transport xizmatini yaxshilash va rivojlantirish uchun
mo‘ljallangan Toshkent metrosi alohida ahamiyatga ega.

2016 yilda Oc‘zbekiston Respublikasi Prezidenti Sh.M. Mirziyoyev tomonidan
metropoliten qurilishini davom ettirishga qaratilgan bir gator garorlar imzolandi. Jumladan,
O‘zbekiston Respublikasi Prezidentining 2016 yil 7 noyabrdagi "Toshkent metropolitenining
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Yunusobod liniyasining ikkinchi bosgichi qurilishi loyihasini amalga oshirish chora-tadbirlari
to‘g'risida"gi PQ-2653-sonli garoriga muvofiq Yunusobod metropolitenining 2,9 km uzunlikdagi
"Turkiston" va "Yunusobod" stansiyalari qurilishi boshlangan. 2020 yil avgust oyida Turkiston
va Yunusobod stansiyalari foydalanishga topshirildi. Hozirgi vagtda umumiy uzunligi 9,5
kilometrli 8 ta stansiyadan iborat Yunusobod liniyasi shu nomdagi yirik turar joy massivini
shahar markazi bilan bog'laydi. O‘zbekiston Respublikasi Prezidentining 2017 yil 19 maydagi
PQ-2979-sonli garoriga muvofig Toshkent shahrida halga yer usti metro liniyasini qurish
loyihasi amalga oshirilmoqda.

Metroda harakatlanish intensivligi elektr harakatlanuvchi tarkibga (EHT) talabni
oshishiga olib keladi va uning ishonchliligini oshirishga doimiy e'tibor berishni talab giladi.
EHTIlar metropolitenning elektrdepolariga biriktiriladi. EHTni ishlatish, saglash, texnik xizmat
ko‘rsatish va ta’mirlash elektrdepolar tomonidan amalga oshiriladi.

Toshkent metropoliteninig Harakatlanuvchi tarkib xizmati  barcha elektrdepolarni
operativ va texnik boshgaruvni amalga oshiradi. Elektr harakatlanuvchi tarkib —bu metropoliten
elektropoezdi bo‘lib u bir nechta metro vauonlarilan tashkil topgan bo‘ladi. Metropoliten
elektropoezdi mashinist kabinasili vagonlar(bosh vagonlar),Motorli vagonlar va Motorsiz
vagonlardan iborat bo‘ladi. Hozirda Toshkent metropoliteninig Harakatlanuvchi tarkib xizmati
ihtiyorida 254 ta metro vagoni mavjud.(1-jadval)

1-jadval
Toshkent metropoliteninig metro vagonilari tarkibi
t\r. | Vagon rusumi Vagon turi soni

1. 81-714 Motorli vagon 65
2. 81-714.5 Motorli vagon 23
3. 81-714VY3 Motorli vagon 4
4. 81-717 Bosh vagon 64
5. 81-717.5 Bosh vagon 22
6. 81-718.0 Bosh vagon 8
7. 81-719.0 Motorli vagon 8
8. 81-765.5 Bosh vagon 30
9. 81-766.5 Motorli vagon 15
10. 81-767.5 Motorsiz vagon 15

| jami 254

Metro elektrogjezdlari vagonlardan tashkil etiladi, 2 ta bosh vagon va ular orasida 2ta
motorli vagon(1ta motorli va Ita motorsiz vagon bo‘lishi ham mumkin) tarkibida shakillanadi.
Metro elektrogjezdlari tarkibi quyidagicha(rasm-1):

81-717 / 714 “Raqamli” metropoliten elektr vagonlari turi, Mytishchi mashinasozlik
zavodi va Leningrad vagon qurilishi zavodi tomonidan 1980 yildan 1995 yilgacha ishlab
chigilgan. 81-717 vagonlari bosh vagonlar, 81-714 vagonlari esa oralig vagonlardir, barcha
vagonlar motorli vagonlardir, 81-seriya sifatida tanilgan.

81-717.5 / 714.5 “Raqamli” metropoliten elektr vagonlari turi, 1987 yilda Moskva
metropolitenida motorvagon harakatlanuvchi tarkibining ishonchliligini yanada oshirish
magsadida 150 Gts chastotali o‘z ehtiyojlari uchun quvvat bloklari (BPSN) bilan jihozlangan
vagonlarning ekspluatatsiya sinovlari o‘tkazildi. Bunday yaxshilanishlar samara berdi va
Mytishchi zavodining 81-717-sonli barcha vagonlari ushbu to‘plam bilan ishlab chiqarila
boshlandi, tajriba vagoni 81-717.5 belgisini oldi. Shunga ko‘ra, o‘zgartirilgan 81-714 vagonlari
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81-714.5 deb belgilangan. 81-717.5 va 81-714.5 vagonlarida ishonchliligi oshgan aravachalar,
yong'inga qarshi jihozlari o‘rnatildi, signalizatsiya va yong'inga qarshi tizim joriy etildi.

81-718/719 seriya belgisi, 1991 vyildan 2004 vyilgacha Metrovagonmashda ishlab
chigarilgan. 81-717 ragamli elektr jihozlari asosida ishlab chigarilgan metropoliten elektr
poyezdlarining Kichik seriyasi. Vagonlarda tiristor-impulsli tortish dvigatelini boshqgarish tizimi,
majburiy ventilyatsiya, mashinist kabinasining old gismi o'zgartirilgan. Elektr dvigatellarining
yugori ishonchliligi va tejamkorligi gayd etilgan. Vagonlar ilg'or elektr jihozlari bilan
jihozlangan, motorlarni tiristor-impulsli boshgaruv tizimi go'llanilgan.

a) 81-717/714 elektrogjezdi

N 0

b) 81-717.5/714.5 elektrogjezdi

[ 0

5) 81-718/719 elektrogjezdi

-

d) 81-765.5/766.5/767.7 elektrogjezdi

-

1-rasm. Metro elektrogjezdlari tarkibi.

2-jadval
81— 717 (81 —717.5), 81 — 714 (81 — 714.5), 81 — 718.0,81 — 719.0 rusumli metro
vagonlarining texnik ko‘rsatkichlari.

Vagon
Texnik ko‘rsatkichlar 81-717 81-714
(81— 717.5) (81— 714.5) 81-718.0 [ 81-719.0
Kuchlanish (V) 750 750 750 750
Tok turi O‘zgarmas O‘zgarmas O‘zgarmas | O‘zgarmas
Vagon massasi (T) 34 33 33,5 32,5
O‘rindiqlar soni 40 44 40 44
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Uzunligi (mm) 19210 19210 19 200 19 200

Eni(mm) 2700 2700 2700 2700

Balandligi(mm) 3700 3700 3650 3650

Konstruksion tezlik (km/soat) 90 90 90 90

Tortish dvigatellari JIK117A 4 4 4 4

(dona)

Quvvati (4x 110 kVt) 440 440 440 440

80 Km/soat tezlikka chiqish 40 40 30 30

vagti (s)

O‘rtacha tezlanish (m/s?) 1,2 1,2 1,2 1,2

O‘rtacha sekinlanish (m/sz) 10-1,2 10-1,2 1,0 1,0
Dvigatellarni soat quvvati

(kVt) 110 110 110 110

81-765. 5/766.5/767. 5 Toshkent metropolitenining elektr poyezdi "O‘zbekiston temir
yo‘llari" AJ buyurtmasi bo‘yicha "Metrovagonmash" zavodi tomonidan 2019 yildan boshlab
ishlab chigilgan. 81-765.5,81-766.5, 81-767.5 rusumli metro vagonlarining texnik

ko‘rsatkichlari.(jadval-3)

3-jadval
81-765.5,81-766.5, 81-767.5 rusumli metro vagonlarining texnik ko‘rsatkichlari.
Vagon
Texnik ko‘rsatkichlar 81-765.5 81-766.5 81-767.5
Kuchlanish (V) 750 750 750
Tok turi O‘zgarmas O‘zgarmas O‘zgarmas
Vagon massasi (T) 38 36 29
O‘rindiglar soni 28 36 36
Uzunligi (mm) 20 120 19 140 19 140
Eni(mm) 2686 2686 2686
Balandligi(mm) 3680 3680 3680
Konstruksion tezlik (km/soat) 90 90 90
Tortish dvigatellari (dona) 4 4 4
Quvvati (4x 110 kVt) 680 680 680
XULOSA

Toshkent metropolitenida yangi liniyalarni qurilishi va murakkablashishi bilan EHTga
bo’lgan talab oshib bormoqda. EHTning sozligi ishonchliligi Toshkent metropoliteninig uzoq
muddatli rivojlanishi asosidir.

Vaqgt va imkoniyatlar cheklanganligi sababli, ushbu maqgolada  fagat texnik
ko‘rsatkichlari mavzusiga qaratilgan. EHTni ishlatish va texnik xizmat ko‘rsatish bo‘yicha
tavsiyalar kelgusida ko‘rib chiqiladi.
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Abstract: The determination of passenger traffic on the public transport routes of the city
of Namangan and its suburbs, the analysis of factors affecting passenger traffic, the reliability
and calculation of indicators of the quality of transport work on other indicators was carried out.

AnHataTumsa: Hamanran maxpu Ba maxap arpodu >kamoaT TpaHCIIOPT WYHaIUIUIapuIa
WYJIOBYM OKMMHMHM aHUKJAII, MYJOBYM OKMMHIa TabMUP 3TYBUYM OMWJUIAPHWUHU TaXJIWJI KUJIHII
UIIOHWIMJIMTHY Ba OOIIKa KypcaTKuuiap OYiinya TpaHCIIOPTH MIIHMHUHT cu(aT KYpcaTKUUIapUHU
XHco0JIall amanra OmUPUIIIN.

AnHotanusi:  IlpoBeneHo  ompepeneHue  MacCcaXMpONOTOKAa  HAa  MapuIpyrax
OOLIECTBEHHOI'0 TpaHcnopTa ropojga Hamanrana u mpuroposioB, aHayin3 (akTOpPOB, BIHSIOIINX
Ha IMacCaXXUpoOIHoOTOK, JOCTOBCPHOCTL U pacHCT HoKa3aTejiel KauecTBa pa6OTLI TPaHCIIOPTa IO
JPYrUM MOKa3aTeNsAM.

Key words: route, passenger, traffic, segment, traffic intensity, capacity, passenger flow,
traffic interval, city, model, speed, traffic regularity.

Kanur cysaap: iyHanumi, Hyn0BYM, TPAHCIOPT, CETMEHT, TPAHCIOPT XaKMU, CUFUMM,
WYJI0BYM OKMMHM XapaKaT UHTEPBaJIH, IIaxap, MOJIeJ, TE3JIHK, XapakaT MyHTa3aMJIUTU

KuroueBble cjioBa: MapuipyT, HacCakup, Tpaguk, CErMEeHT, MHTEHCUBHOCTh JIBU)KCHUS,
MPOITYCKHAsI CTIOCOOHOCTbH, MAaCCaKUPOTIOTOK, HHTEPBAJ JIBHXKCHHS, TOPOJ, MOJIEIh, CKOPOCTH,
PEeryJIsIpHOCTb ABUXKCHHUS.

Introduction. The analysis of world experience shows that the provision of transport
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links in suburban agglomerations in developed foreign countries is part of the state's social
policy, the state exercises various levels of control, carries out the introduction and financing of
carriers into the transport market. Since suburban transport is most developed in urban
agglomerations and Megapolis cities, regional authorities and transport authorities are actively
involved in the organization of the transportation process, in particular: they make orders for
transportation in accordance with the volumes set by them, organize or participate in the
organization of competitive procedures. For the right to fulfill the specified volume of passenger
transport, an increase in the quality of transport services is dictated by the control of the level of
satisfaction of passengers with the services provided.

The level of development of the transport system affects almost all spheres of society's
life: economic, social, political, demographic, environmental, etc., therefore, it is possible to
distinguish only conditionally the economic and social functions carried out by this system. An
important state task in the field of development and improvement of passenger transport is to
create conditions for increasing the mobility and territorial mobility of the population (the
intensity of actions not associated with changing the place of residence). The regular movement
of the population to work, study and recreation areas leads to the formation of urban
agglomerations and determines the development of their development directions, including
traffic sets [1-5].

The development of the transport complex and the formation of the transport system of
urban agglomeration are influenced by a number of external and internal factors in relation to the
transport complex. External factors are not influenced by the transport system, or their
interaction is quite indirect - this is the economic situation, political situation, climatic
conditions, socio-demographic development, etc. Internal factors include the elements of the
transport complex and their characteristics. Any transport complement is determined by three
main components: infrastructure, rolling stock and technology.

One of the main signs of the formed urban agglomeration is the presence of stable mass
passenger flows caused by the daily movement of residents to work, study and recreation areas.
In this regard, the issue of studying passenger flows is decisive when looking for ways to form a
stable transport system that will help develop an urban agglomeration [2-3].

Suburban passenger companies indicate that the volume of suburban passenger traffic of
an urban agglomeration consists of expanded groups of the following segments: shift workers,
office workers, students (students and schoolchildren), other passengers.

The complexity of studying passenger flows and their direction of travel is that passenger
flows are formed on existing routes. Potential passengers independently assess the possibilities
of different types of transport, available routes, tariffs, schedules, convenience and other
parameters of the upcoming trip, compare them with their needs and choose the method of
Transportation (Figure 1). Particular attention in the formation of the transport system requires
routes that are not alternative, that is, the choice of the passenger (there is only one way to
travel). Insufficient transport service on such routes can lead to a complete abandonment of
travel, change of residence and serious socio-economic changes in the settlement.

Hence, the formation of the flow of passengers and their distribution between routes and
types of transport are influenced by both factors arising from the passenger himself and those
that are not related or partially related to him. The more parameters of the proposed trip coincide
with the passenger's expectations, the more likely it is to choose this method of travel along the
direction in question.

Currently, the transport of urban agglomerations is represented by suburban public
transport, as well as personal vehicles, which provide a connection between the types of urban
public transport that are part of the agglomeration of municipalities.
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From the point of view of agglomeration, the transport systems of individual
municipalities are divided into: main cities and adjacent cities.
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Draw 1 - Comparison of passenger needs and transportation options by the routes under
consideration [3]

To ensure the stability of the system, it must have resistance to external factors, that is,
self-preservation. We can say that now partial self-service is carried out by the passenger
himself, who seeks to reach his destination in any way (he chooses one or another type of
transport, goes to a personal car, orders a taxi, goes to the subway, etc.). In addition, Inter-
agglomeration transport links are not provided by one type of transport, but by at least two:
railways and highways [4-6].

Buses of various models and capacities can be used to transport passengers. However, if
the nominal capacity does not match the actual passenger density on the route, the efficiency of
their use will not be the same. The use of small capacity buses with a large volume of passenger
traffic increases the number of vehicles required, increases the load on the streets and the need
for drivers. The use of large capacity buses on routes with low capacity passenger flow leads to
significant bus movement intervals and excessive passenger waiting time.

A scientifically based design of urban and suburban transport networks provides for the
identification of expected passenger flows, which in turn requires determining the character of
the population in terms of frequency and direction of movement. Thus, the main task is to
calculate the number of movements of the city's population.

suburban passenger service quality it is necessary to study the problematic areas of
passenger service on quality indicators, determine the priority indicators of the quality of
passenger service and develop recommendations for improving each of them, develop a set of
measures for improvement.

Including when we see suburban bus routes entering Namangan from districts, it is up to
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the city to establish (build) head stops to the gods of entry.
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Draw 2. Location of suburban bus routes

It is necessary to indicate the characteristics of the types of passenger flow inspection.
The study of passenger flow can be determined in the form of tables and diagrams. For urban
and suburban routes, the change in the flow of passengers by the hours of the day and the Route
sections at peak hours are indicated. Based on the results of the study of passenger transportation
on routes, the following data are determined: average travel distance; filling of buses on the
route; changes in the volume of passenger traffic by hours of the day and Route sections; the
number of passengers transported and the turnover of passengers carried out.

1- table
Information about one-day passengers transported on suburban routes in public
transport
S Q € L = 8L Number | « & £
ol = el . . e cC = L 5 O o . ® = O
z 82 | Thenameofthedirection | S| g os@c 5 S Jofdaily | €5 &
= 271 8°ET8 | fligts | 582
o Z ~ zZ38 ¢S
ShAY - XKomashuy - Namangan
L1 166 Toshbulok orkali 342 | 19561 6 8 1440
5 ShAY- Namangan-Jome}shuy Yesin 36 2017 10 7 2280
195 orkali
3 sg?;( - Namangan -Chortok 168 | 1987 | 12 10 | 3600
4 Sg@g " | Namangan-Uchkurgon | 394 | 1964 | 12 6 3661
5 52'2;( - Namangan-Chust 375 | 1955 | 14 6 3858
6 Sg,j::;{ ) Namangan-Yangikurgon 20,7 | 1987 8 7 1456
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7 Sgﬁ' Namangan - Kosonsoy | 37 | 2018 6 55 | 2950
8 St‘ég ~ | Namangan - Uychi-Chortoq | 244 | 2020 | 4 8 544
9 Sg@f " | Namangan-Xakkulobod | 395 | 1961 | 12 6 4251
10 Sq’g‘f ) Namangan - O‘lmas 149 | 2020 4 8 1321
11 Sg@; " | Namangan - Shamsiko’l | 131 | 2021 | 4 8 992
ShAY- Namangan - Toshbulog
12 310 Olahamak orgali 205 | 2021 4 8 895
13 | ShAY- | Namangan-Jiydakapa- | j06 | 1970 | 4 10 | 189
237 Doxiota
14 S{‘QX Namangan - Guldirov 17,6 | 2021 4 9,5 1265
ShAY - Namangan-Momoxon-
15 430 Qolgandaryo Buramatut 45 2021 5 5 425
orqali
16 Sg’g‘g ) Namangan-Fayziobod 13,5 | 1961 6 10 2389
ShAY- Namangan-Toshbulok
17 951 Xonobod. 20,2 | 1960 8 8 3657
ShAY- Temir yo‘l kesishmasi-
18 431 Tobulog 11,5 | 2021 4 8 640
19 | VX-242 Namangan-Nanay 59,6 | 1960 5 5 1352
20 | vx-3ag | Namangan-Xazatishox | g4, | 5519 | g 5 1123
Chortoq orgali
21 | VX-210 Namangan-Qoragalpoq 67 2020 5 5 2163
Total: 651,4 142 153 42158

Factors affecting passenger flow [2-5]:

1-taxing routes with high passenger flow to change mutonosib with the capacity of road
networks. Solving the problem of congestion on regional road networks consists in choosing
methods that allow you to regulate traffic demand, affect its size and structure.

To make the most of the available capabilities of the 2nd District and territorial road
networks.

3 - the complexity of the adopted decisions means the Coordination of activities in the
field of road management with activities in the field of urban planning, road construction,
development of passenger transport in general use.

4-continuity of planning, control over the implementation of plans and their correction.

World experience shows that these principles can be implemented in the following ways:

- improving existing traffic patterns and traffic control methods in existing road
networks. This route is carried out using traditional means of organizing traffic (for example, the
installation of road signs, marking the road line, installing traffic lights, introducing one-way
traffic, etc.;

- the introduction of direct and indirect restrictions on the use of the road network of
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certain types of vehicles (restrictions on parking in areas where the road network is overloaded,
permanent or temporary prohibitions on entry, paid access and parking);

- information supply to traffic participants through specialized radio channels, internet
services, cellular communications, etc. (informing drivers about the state of the road network,
optimal route, traffic accidents, etc.);

- development of public passenger transport as the main and often only competitor of a
personal car (opening new routes, mutual exchange and construction of passenger terminals,
prioritizing surface public transport in road traffic, progressive tariff policy, development of new
types of off-street transport, etc.);

- taking into account the transport component in urban planning activities (lowering the
level of demand for transport by urban planning, ensuring balanced transport and socio-
economic development of the territory, etc.).

| 1 !

: : 1 " restriction of
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Figure 2 . Factors affecting passenger flow
One of the largest traffic jams in large cities, where Namangan is developing, is the
traffic jams of motor vehicles, which moammo has been taking measures to look for a solution in
different ways for a long time. There is also a search for solutions for the construction of
additional highways, the opening of existing blocked roads, the introduction of new types of
vehicles (for example, metro, traleybus) into practice, the redistribution of traffic flows [1].

The formation of passenger flow occurs under the complex influence of various factors, the
degree of their influence is not the same. Various economic and mathematical methods are used
to determine the degree of influence of individual factors on passenger transport and their
combination. It is essentially the main means of substantiating long-term plans, and the
correctness of predictions determines the accuracy of the planned decisions being made [7-17].

When developing a plan for the development of passenger transport, the following main
stages are distinguished:

- analysis of the dynamics of the transportation process being planned and determination of
trends in its development;

- the most important thing is transportation based on the characteristics of the planned
process trends;

- drawing up a passenger transport plan;

- calculation of the plan error.
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Figure 3. The border of Namangan city
Development of passenger transport development plan

Based on the features of long-term planning and forecasting on the basis of systematic
approaches to solving specific problems of passenger transport, the implementation of a
systematic approach assumes the need to create a set of models. This is divided into models and
deterministic models used to solve passenger traffic problems, which are treated as a one-sense
function of motion determining factors (gravitational, electrostatic analogy, etc.; according to
statistical patterns (multi-correlation models, simulations, etc.) and heuristic (using time series
methods, growth factors, odd set

theory), Probability is performed taking into account actions in the form of subordinate
statistical quantities. The advantage of these models is their appearance, Research character. The
main disadvantage of mathematical modeling in general is that it makes it possible to simplify
economic processes [1-5].

Correlation modeling is best suited for creating multifactor models for the formation of
passenger flow.

Correlation refers to a relationship in which one value of one event corresponds to a set of
values of another event.

The purpose of correlation analysis is to study the closeness of relationships between
phenomena. Analysis of The Shape of the relationship between events is checked using
regression analysis. The results of Regression analysis will have a quantitative expression in the
equations and regression coefficients. Before correlation and regression analysis, a
comprehensive theoretical analysis (factor analysis) of the possibilities of correlation between
the phenomena under study is carried out.

Factor analysis is a method of extracting hypothetical factors from a set of variables.

The selection of factors is carried out in two stages.

At the first stage (qualitative analysis), factors are selected that are qualitatively related to
the problem under study and whose numerical values can be collected or determined.

In the second stage (quantitative analysis), factors are selected that have a significant
impact on the efficiency indicator. In the second stage of analysis, already in the first stage, only
the most important ones are selected from them in logical analysis in order to facilitate the
selection of important factors. Factor analysis typically uses standardized variables. To do this, it
is done on all variables (y, z):
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Yii—y
Zij =
S.

the following conditions:
1 Z z; =0
n j:]-

that is, all means of standardized variables for the input data matrix are zero, while the
dispersion is one.
The correlation coefficient between variables is defined as:

Zri:(Yij - yi)(ij - yk)

Ji(y” )Y (3 -

After the construction of mathematical models, they are evaluated. The use of models for
assessing the criteria of Mathematical Statistics, as a rule, is based on certain probability
assumptions that need to be additionally checked. Therefore, preference is given to non-
parametric criteria. Such criteria include: sum of quadratic deviations, standard deviation,
correlation coefficient, relative linear deviation coefficient, Durbin-Watson criterion, etc. Using
these criteria, the properties of the random component are studied, the specific shape of the
models is selected.

For practical applications, it is important that the predicted data matches the actual data.
The most common criterion for assessing the relationship between the resulting models and
experimental data is the Fisher criterion and correlation ratio.

Application of the correlation relation

~ \/ possibledifference
~\ commondispersion

In conclusion, the correspondence of the mathematical model to experimental data is
boholized as a clear criterion, since it characterizes the rigidity of the relationship between y and
X. Moreover, the empirical values of the correlation ratio do not depend on the order of the

function. However, the distribution of the correlation ratio is still not well studied and there are
no strict statistical criteria to verify its significance.

i =

My
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Abstract: The determination of passenger traffic on the public transport routes of the city
of Namangan and its suburbs, the analysis of factors affecting passenger traffic, the reliability
and calculation of indicators of the quality of transport work on other indicators was carried out.

Annatatsiya: Namangan shahri va shahar atrofi jamoat transporti yo‘nalishlarida
yo‘lovchilar oqimini aniglash, Namangan viloyati shahar atrofi avtobus yo‘nalishlarida
yo‘lovchilar oqimining sutkaning soatlari bo‘yicha tagsimlanishini tahlil qilish, shuningdek,
“Yo‘lovchilar oqimi” tashish hajmining o‘zgarishi modelini ishlab chiqish berilgan.

Annotasiya: Provedeno opredelenie passajiropotoka na marshrutax obrestvennogo
transporta goroda Namangana 1 prigorodov, analiz faktorov, vliyayumix na passajiropotok,
dostovernost i raschet pokazateley kachestva rabots! transporta po drugim pokazatelyam.

Kalit so‘zlar: yo‘nalish, transport, yo‘lovchi oqimi, transport hajmi, sig‘imi, harakat
intervali, shahar, model, tezlik, harakat muntazamligi.

KiawueBble cjioBa: HampaBlieHHE, [BI)KEHHE, I1aCCAXUPOINOTOK, HWHTCHCUBHOCTD
JIBUKCHUSI, TPOMYCKHAs CIOCOOHOCTh, WHTEPBAJI JBIDKEHUS, TOPOJ, MOJENb, CKOPOCTb,
PETYISPHOCTD JIBHIKCHHS.

Key words: direction, traffic, passenger traffic, traffic intensity, capacity, traffic interval,
city, model, speed, traffic regularity.

Kirish. Transport harakati transport turlari, sayohat magsadi va vaqti nugtai nazaridan
o‘rganilganda, yo‘lovchi ogimini magsadiga garab mehnat. ishga borish va ishdan gaytish
sayohatlarga bo‘linadi. Bu harakatlar eng bargaror va sayohatlarning 50-60% ni tashkil giladi; -
ta’lim — talabalarning ta’lim muassasalariga borish va kelish sayohatlari; - madaniy va maishiy
sayohatlar; - fugarolarning turli shaxsiy va maishiy ehtiyojlari uchun sayohatlar, ular epizodik va
sezilarli darajada ijtimoiy mavqeyi, kasbi va yo‘lovchilarning yoshi daromadlariga bog‘liq; -
ishlab chiqarish ehtiyoji bilan bog‘liq holda yo‘lovchi tomonidan ish vaqtida bajariladigan
rasmiy sayohatlar.

Mehnat va o‘quv safarlari umumiy sayohatlarning 3/4 qismini tashkil qiladi. Transport
xizmatlariga talabning intensivligiga ko‘ra quyidagi xarakterli davrlar ajratiladi: boshlang‘ich
(harakat boshidan 7 soatgacha); ertalabki PIK vaqt (soat 7 dan 9 gacha); interpeak davri
(soat 9:00 dan 16:00 gacha); kechki PIK vaqt (16:00 dan 18:00 gacha); kechki (soat 20:00 dan
harakat oxirigacha).

Yo‘lovchi tashish transporti harakatini tashkil etishda yo‘lovchilar oqimining vaqt
bo‘yicha va mavjud yo‘nalishlarning alohida uchastkalari bo‘ylab notekis tagsimlanishi muhim
rol o‘ynaydi.

Namangan shahrining avtobus yo‘nalishi tarmog‘iga xizmat ko‘rsatuvchi avtobus
parklarining ishlashi to‘g‘risidagi hisobot va statistik ma’lumotlarni o‘rganish haftaning kunlari
va yilning oylari bo‘yicha tashilgan yo‘lovchilar soni to‘g‘risida ma’lumot olish imkonini berdi.
So‘rov o‘tkazilgan yo‘nalishlarning har biri va kunlik yo‘lovchi ogimlari to‘g‘risida ma’lumot
olingan (1-jadval).

Shuningdek, tanlangan yo‘nalishlarda yo‘lovchi transport vositalarining texnik va
ekspluatatsion ko‘rsatkichlari olingan.

Yo‘lovchilar oqimining kattaligi, ularning yo‘nalishlar bo‘yicha taqsimlanishi, vaqt
bo‘yicha tebranishlari va boshqa xususiyatlar marshrut tarmog‘ining asosiy xususiyatlarini,
harakatlanuvchi tarkibni tanlashni, harakat chastotasini va harakatni tashkil etish tizimini
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‘Toapoi-f

Shahar atrofi yo‘lovchi tashishda yo‘lovchilar oqimini sutka soatlari bo‘yicha o‘zgarishi

va yo‘nalish uzunligi bo‘yicha tagsimlanishi ko*proq ta’sir giladi.

Yo‘lovchilar oqimining hajmi to‘g‘risidagi ma’lumotlar mavjud vaziyatning haqiqiy

holatini taqdim etish va shu asosda tashishni tashkil etishni takomillashtirish yo‘nalishlari
to‘g‘risida xulosalar chiqarish imkonini beradi. Yo‘lovchi tashishdagi tebranishlar ma’lum bir

muntazamlik bilan tavsiflanadi.
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Kunning soatlari bo‘yicha tebranishlar katta ahamiyat kasb etadi, chunki soatlik
yo‘lovchi oqimlarining hajmi va tabiati to‘g‘risidagi ma’lumotlar harakatlanuvchi tarkibning
samarali turini va uning miqdorini tanlash uchun asos bo‘lib xizmat qiladi; avtobuslar harakatini
tavsiflovchi ko‘rsatkichlarni hisoblash; harakatni rejalashtirish; avtobusdan foydalanuvchi
yo‘lovchilarning samarali ish jadvallarini tashkil etish shular jumlasidandir.

Shu munosabat bilan ma’lum bir davrda yo‘lovchi tashish hajmini aniqlashning aniqligi
va samaradorligi katta ahamiyatga ega. Kundalik yo‘lovchilar oqimidagi o‘zgarishlar
kartogrammalarini o‘rganish va qurishning an’anaviy usullari bilan buni fagat ma’lum vaqt
o‘tgandan keyin, ya’'ni tugallangan jarayonini baholash uchun amalga oshirish mumkin.

Ehtiyojlarning rivojlanish jarayonini shartli ravishda ikki elementga bo‘lish mumkin.
Tartibga solinadigan va tasodifiy. Transportga bo‘lgan ehtiyojning o‘sishining asosiy
harakatlanuvchi kuch ishlab chigarish omillaridir. Biroq, ular bilan birga ko‘plab tasodifiy
omillar mavjud. Masalan, yo‘lovchi tashish yashash joylari va ish joylarini fazoviy tagsimlash
o‘rtasida shakllanadi. Har bir yo‘lovchilarning xatti-harakatini ma’lum bir yo‘nalishga
bo‘ysunadi, bu tasodifiy o‘zgaruchilar tagsimotining ehtimollik qonunlaridan biri bilan
tavsiflanishi mumkin.

Yo‘nalish tarmog‘ida vaqt o‘tishi bilan yo‘lovchilar oqimi hajmining o‘zgarishi
gonuniyatlarini bilish yo‘lovchi tashishni tashkil etish bo‘yicha asosli qarorlar qabul qilish
imkonini beradi. Shu sababli, yo‘lovchiar tashishdagi o°‘zgarishlarning belgilangan
gonuniyatlarini belgilash taklif etiladi.

Vagqt o‘tishi bilan yo‘lovchilar oqimining o‘zgarishi bo‘yicha Namangan viloyati shahar
atrofi bo‘yicha eksperimental ma’lumotlarning grafik tasviri (3.1-rasmda) da
ko‘rsatilgan.

Tahlil gilingan y(t) tasodifiy o‘zgaruvchining X(t1), X(t2), ..., X(tn) (ma’lum bir soatdagi
yo‘lovchilar harakati) bir qator kuzatuvlari bilan tavsiflangan vaqt bo‘yicha yo‘lovchilar
ogimining o‘zgarishi ketma ket ty,to, ..., t vaqt gatori deyiladi

400 = =
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j— ~ U |
E 300
O - - - R
o 5
= 250 o / .
: ~ =
2 200 <\ R =l ’
= " -
& 150 R\ i
~ NS - . 7 A T
100 SHAY-235 A% - - —— ™ - - s =
su‘\:-zu - - .
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1-rasm. Namangan viloyati shahar atrofi bo‘yicha eksperimental ma’lumotlarning
grafik tasviri
Yugqorida berilgan ta’rif vaqt sifatida talqin qilingan t parametriga bog‘liq tasodifiy
o‘zgaruvchi tushunchasiga asoslanadi. Ya’ni, mohiyatiga ko‘ra, biz tasodifiy o‘zgaruvchilarning
bir parametrli oilasi {y(t)} hagida ketmogda. Bu shuni anglatadiki, bu tasodifiy
o‘zgaruvchilarning ehtimollik taqsimoti qonuni va ayniqsa, ularning birinchi va ikkinchi
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momentlari, shuningdek, keying momentlar t vaqtga bog‘liq bo‘lishi mumkin.

Shahar atrofi yo‘lovchi tashish hajmining o‘zgarishi modelini ishlab chigish.

Yo‘lovchilar oqimining o‘zgarishini tahlil qilganda, ta’siri ostida vaqt davomiyligi
elementlarining qiymatlari shakllanadigan uchta turdagi omillarni ajratib ko‘rsatish tavsiya
etiladi [1-3]:

1. Uzog muddatli, tahlil qilinadigan xususiyatning o‘zgarishida umumiy (uzoq
muddatda) tendentsiyani shakllantirish x(t). Odatda bu tendentsiya odatda monotonik bo‘lgan bir
yoki  boshqa tasodifiy = bo‘lmagan  fmp(t), funktsiyasi  yordamida tasvirlanadi.
Bufunksiyatrendfunksiyasi (trend) deb ataladi.

2. Yilning ma’lum bir vaqtida davriy takrorlanadigan tahlil qilinadigan belgining
mavsumiy, shakllantiruvchi tebranishlari. Mavsumiy omillar ta’sirining natijasini tasodifiy
bo‘lmagan f(t) funksiyasi yordamida belgilash mumkin bo‘ladi.

3. Tasodifiy, bunda buxgalteriya hisobi va ro‘yxatga olinishi mumkin emas. Ularning
vaqt qatori giymatlarining shakllanishiga ta’siri faqat X(t) elementlarining stokastik tabiatini
aniglaydi va shuning uchun x(1), x (2),...,X(N) ni izohlash zarurati tug‘iladi. Mos ravishda (1), ¢
(2), ..., ¢ (N)tasodifiy o‘zgaruvchilar ustida olib borilgan kuzatishlar sifatida. Tasodifiy omillar
ta’sirining natijasi tasodifiy o‘zgaruvchilar ("qoldiglar", "xatolar") £(t) bilan ko‘rsatiladi.

Vagqt seriyalari har xil turdagi bog‘ligliklar (kuch, eksponensial, parabolik, logarifmik,
giperbolik va boshqalar) bilan mos kelishi mumkin. Biroq, davriy o‘zgarishlarga ega bo‘lgan
qatorlar ko‘pincha Fur’e seriyasi bilan tavsiflanadi. Vaqt o‘tishi bilan yo‘lovchi tashishdagi
o‘zgarishlar shunday davriy o‘zgarishlarga duchor bo‘ladi [2-4].

Faktor (vaqt) va bog‘liq o‘zgaruvchi (yo‘lovchi tashish) bilan bog‘liq iboralar quyidagi
shaklga ega:

Yi=a+, (8 cos@aKi/m+b, sin(27ki/m))

Bu yerda yi funksiyaning i-hisoblangan nuqtadagi giymati; ao — tenglamaning erkin hadi;
n — Furye seriyasining garmonik sonining yuqori giymati; k- garmonik son; ak, bx — k
garmonikdagi Furye gatorining mos ravishda cos va sin dagi koeffitsientlari; ti - i-hisoblangan
nuqtadagi omil (vaqt) giymati; m — vaqt seriyasidagi ragamlarning umumiy soni.

Umuman Furye qgatorining koeffitsientlarini aniglash masalasi quyidagicha hal gilinadi:

Vagqt qatorining birinchi nta hadi yig‘indisi bo‘lsin

s(X) =a, + »_a, coskx+ Y _b sinkx,
=} ka2

Furye gatorining a, bk koeffitsientlari shunday aniqlanadiki, o‘rtacha kvadrat
0+27

E=% J00-s0or™,

[0, 0 + n] dan oraligda minimal bo‘ladi. Buning uchun ax, bk koeffitsientlarini shunday
tanlashimiz kerak:

O _0E _ Ok _OE_OE__OE_,
ob, b,  ob, da, oa ~ da,
oE I oS
—=——|[f(X)—s(x)] ="dx=0
5, ﬂ![ () ()]Gbk
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O _ _i[f (X) —a, — Y b, sinkx—>"a, coskx]sinkxdx=0;
5bk T k=1 k=1

1 0+27

= {1 (x)~b, sinkx]sinkxdx=0
4 0

1 0+27
b, == jf(x)sinkxdx
T 0
0+27

a, =% If(x)coskxdx

O+2ﬂ

== jf(x)dx

Hadlar bilan to‘g‘ri ifodalabgina qolmay, balki sin kx va cos kx dagi har ganday
trigonometrik qatorlarga nisbatan eng kichik o‘rtacha kvadrat xatoni ham beradi, agar bu qatorlar
tugallangan bo‘lsa. Ixtiyoriy cheklangan sonly atamalar. Ma’lumki, chekli trigonometrik yig‘indi
Sin(x) dagi hadlar soni ortishi bilan oldingi barcha koeffitsientlar o‘z shaklini saqlab qoladi [3-8].

0 dan m gacha bo‘lgan oraligdagi yuqgoridagi ifodalarni integrallash va

x=2n/m o ) =y381 ya SMIYTini hisobga olgan holda, biz parametrlami

(koeffitsientlarni) toppish uchun bog‘ligliklarni olamiz. Vaqt bo‘yicha yo‘lovchilar oqimining
o‘zgarishini tavsiflovchi tenglama:

1
a ::};{;g; Ysis

a, =2/m)_(y, cos(2zki/m));
i=1

b, = ZImZml(yaisin(Zfzki)),

Bu yerda i - i-chi hisoblangan nuqtalarda bog‘liq o‘zgaruvchining eksperimental
giymatlari.
Shunday qilib, oldingi mulohazalarga asoslanib, vaqt birligiga (1 soat) transport
hajmining giymatini quyidagi ifoda bilan tavsiflash taklif etiladi.

ZM)=Z,+Z ()+Z,(t)+Z,,(1):

Bu yerda Zo— vaqt birligidagi tashish hajmining o‘rtacha yillik qiymati; Ze(® Zn (0,

Zw(®) mos ravishda transport hajmi tebranishlarining kunlik, haftalik va mavsumiy
komponentlaridir.
O°z navbatida Z(t) ning alohida komponentlari quyidagicha ifodalanadi:

Z,(t)= Z(bl sm—+a1I coszi)

24

. 2xt 2mt
Z,@t)= (b_ism—+a ,COS j
H Zl 2 168 *' 168
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2t 2 it
Z.,(t b,.sin——+a,.cos—— |,
m(®)= Z( #7760 8760}

Bu yerda b, b, b, a, a, a — Furye ko‘p hadining koeffitsientlari; hl,2,3 — Furye
ko‘phadining tartibi; t — yil boshidan soatlarda hisobot bilan calendar vaqtining joriy giymati; 24,
168, 8760 — mos ravishda kunlik, haftalik va mavsumiy vaqt birligiga (soatlik oralig) tashish
hajmlariningo‘zgarishining gabul gilingan davrlari.

27t 27t & .27t 27it
Z(t)=2Z,+ b .b.sin——+a.cos—— b,_.sin——+a,.cos—— |+
() Z( 1i~1i 24 all 24j ;( 2=i 168 2,i 168)
2t
+ b sm +a COS——
Z( 3 8760 3 8760)

Shunday qilib, yugoridagi ifoda vaqt birligiga (1 soat) yo‘lovchi tashish hajmining
o‘zgarishini tavsiflaydi.

Vagqt o‘tishi bilan yo‘lovchilar oqimining o‘zgarishini aniglash uchun modelning
muvofigligini aniglash.

Ko‘p korrelyatsiya koeffitsientining ahamiyati haqidagi gipotezani va regressiya
tenglamasining eksperimental ma’lumotlarga mos kelishini tekshirish uchun Fisher mezonining
statistik ma’lumotlaridan foydalaniladi.

Dala tadgigotlari davomida olingan eksperimental ma’lumotlardan [4-14] va sek.da
olingan bog‘ligliklardan foydalaniladi. Yo‘lovchi tashishning nazariy soatlik hajmini hisoblab
chigamiz.

May oyidagi 1-marshrut, haftaning chorshanba kuni.

Furye ko‘p hadining parametrlarini (koeffitsientlarini) yuqoridagi formulalar yordamida

hisoblaymiz. Vaqt bo‘lagidagi ragamlarning umumiy soni M=16. Karmonikalar sonii 1 dan 9

gacha (i=1..9) oralig‘ida o‘zgaradi:

1 16 .
__6§ ysi’

16
a EZ(ySi cos(2zti /16));
16°3

16
b, 23" (y, sin(2zti /16));
1643

Vagqt birligiga (1 soat) yo‘lovchi tashish hajmining o‘zgarishini quyidagicha hisoblab
topishimiz mumkin bo‘ladi.

= 1—Z4B+158+144+115+ 72+43+43+58+86+86+115+158+130+115+43+29=90;

i=1
Furye ko‘phadining parametrlarini umumlashtiramiz (2-jadval).
2-jadval
Furye ko‘pxadi parametrlari
[ 1 2 3 4 5 6 7 8 9

a 436 | 1445 | -103,5 | 50,02 4,71 -60,98 | 111,07 | -149,92 173
b, -56,5 | 107,3 | -1473 | 1723 | -179,9 169,4 | -141,6 99,6 -47,5
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- K=1_.m/2
¥
=1..m
L
q —lzn'.':
m
" v 7
Dh=m =ttt
)
a =iz{.1'_':c0512m'.f m);
mes
v
b Eg{'l " sin{ 2t/ m);
¥
¥
| =Lt |
v
y,=a,+ Z oy (@, cos( 2aki/m + b, sm 2akilm])
¥
¥
Y. - natija
v
Chop gtish
—-_._‘_______,_.--"'_'_F‘_H_._._._

2-rasm. Yo‘lovchi oqimini hisoblashning blok-sxemasi ko‘rinishi.
Biz soatlik yo‘lovchi oqimining nazariy giymatlarini yuqoridagi formuladan foydalanib
hisoblaymiz: i = 1 uchun

Yo =80+, (8, Ccos(Ki/m-+b, sin(2zki/m))
Ya =90+ (4,36c0s(2-314-1-1/16) + (-56,5) -sin(2-3,14-1-1/16) = 93,97
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Xulosa qilib aytganda, har xil harmoniklar uchun go‘shimcha hisoblangan soatlik
yo‘lovchi tashishning nazariy giymatlari shu tarzda hisoblab topish mumkin bo‘ladi. Shu bilan
birga, Eksperimental ma'lumotlar olingan regressiya tenglamasiga mos keladi degan gipotezani
rad etishga asos bo'lmasligi uchun Fisher mezonining hisoblangan statistikasi jadval giymatidan
(F > Fr) kattaroq bo'lishi kerak bo‘ladi. Fisher mezonidan foydalanib, regressiya modelining
yaxlitligi va individual omillarning muvofigligi baholanadi. Agar uning modeldan chiqarilishi
Fisher mezonining statistik ma'lumotlarini sezilarli darajada pasayishiga olib kelmasa, omil
ahamiyatsiz.
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AnHatanusi: Hamanran maxpujga MUKpO XyAyajJap OpKajdd >XKamoaT TpPaHCIOPTU
TAPMOFM Ba WYHANMII TU3MMIAPMMHU TalIKWI JTHII Oyiuya KypcarManap OepuiiraH.
HlynuHraex, HyHaIuIUIapHU ONTUMAJUIAIITHPUIL OYiinda O0ab3u TaBcusiap Oepuiay.

AnHorauusi: B ropome Hamanran pmaHpl yka3zaHus 10 OpTraHU3alMM  CETU
OOLIECTBEHHOI'O TPAHCIOPTAa U CUCTEMbl MapUIPYTOB uepe3 MUKpopaloHbl. Taxke ObUIM JTaHBI
HEKOTOPbIE PEKOMEHIALIUU 110 ONITUMH3ALMU MapIIPYTOB.

Abstract: In the city of Namangan, instructions were given on organizing a public
transport network and a system of routes through microdistricts. Some recommendations for
route optimization were also given.

Kanur cy3nap: ityHanuin, TpaHCIOPT, TAPMOK, TPAHCIOPT XaKMH, CUFUMH, Xapakar
MHTEpBaJy, maxap, cBeTapop, UK, MOJIEN, ONTUMAJUTAIITHPHUII, XapaKaT MyHTa3aMJIUTH

KuaroueBble cjioBa: HampaBieHue, Tpaduk, ceTb, 00BeM TpaduKa, BMECTUMOCTbD,
MHTEpPBaJl JBUKEHHUSI, TOPOJ, CBETO(HOp, LIUKII, MOJIE€b, ONTUMU3ALINS, PETYISIPHOCTH ABHKEHUS.

Key words: direction, traffic, network, traffic volume, capacity, traffic interval, city,
traffic light, cycle, model, optimization, traffic regularity.

Kupum. Xamoar TpancmopTd MHQpPATy3WIMAHMHT aCOCHU dJIeMEHTH Oynubd, maxap
aTpo()-MyXUTHHH PUBOKIAHTUPHUII YIYH 3apyp OYJIraH HKTUCOAWM, M)KTUMOUNM Ba JKOJOTHK
KUXATIApHU TabMUHIaau. TpaHCIOPT TH3UMHU TPAHCHIOPT OKMMHUHUHT OWUp HEUYTa TapKUOUit
KucMIIapuiaH (aBToOyciap, aBTOMOOMIIIap, MOTOITMKILIIAP Ba BEJIOCHUTIEIAp) WYIIOBUM TAIlyBYH
XapakaTJaHyBUM TapKuOra 5TKa3uO OCpHUINHU TAIIKWJI STYBYM Ba axoidd OJXTHENKIAPHHU
KOHAMpUIITra UMKOH Oepaguras, maxapiap HHQpPATy3WIMAacHHU KYJaad-KyBBaTlall XO3UTHU
KyH/a 10713ap0 MyoMMotapaad Oupu 0y Typudam.

MapmpyT cxeMacMHM TaKOMWUIAIITHPUIIAA TaKOMUJUIAIITHPUITaH METOA0JIOTHICH
WIIapia akc JTTUpPWITaH Tamonwira acocnmananu [1, 5, 8]. VHHHr MOXUATH TpaHCIOPT
TapMOFUHHMHT ajoXuja OYFUHIApUHHA OMPJIAIITHPHUII Ba paKoOaTIOII MYKOOWI HyHaIUIIIapHU
[IAKJUTAHTUPUIIIAaH uOopaT Oynub, KeHMHYATMK OKWJIOHA WYHANUIIIap CXEMAacCHHHHI Oup
KHCMMUTa aillaHaau.

ﬁyHaHHIHHapHH Ky3aTUII Ba yJIapJlaH WYHAJIUII CXEMAaCHHU AKJUIAHTUPUIL KapaEHUHU
KypuO YHMKUII JaBOMHJA acocaH MYIOBUYM OKUMHUAAH Kenud uuKuO, Iaxapjaru
MUKPOXYAyAJapHU Oup-OupH OMIIaH OCOH Ba Te3 OOFJIAIl MacaJlaCHHHU KYPUIIUMHU3 MyMKHH [2,
6, 7, 9, 14]. lllaxapHUHAT MabiIyM OYAraH TPaAHCIOPT WYHAIHILIAPUHH ONTHMAaJUIAIITHPHUII
TpaHchopMaTIHUIIAp HATHXKACHAA YHU aCOCHI MapKa3iapu OwiiaH OOFJIaHTaH HYKTAJAPHHH V3
nyura onrat rpaduk cudaTtuaa KypcaTuin MyMKAH OYIaau.
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Ymly MyaMMOHM XaJl KWIHII YYyH axXOJHMHHMHT I[Haxap Oyiinad XapakaTIaHUII
IXTUEKIIAPH TYFPUCHIA MABIYMOT Kepak OynuO, Oy MabIyMOTIapHH aHWUK BAaKT OpajuFHUaIa
[IaXapHUHT TaHJIAHTaH TPAHCIOPT XYAYAJapH YpTacuaard HYIOBUM OKUMHU Kym Oyirax
MaH3WIIapaaH (aBroOyc Oekatiiapu, Oom Oekarjap Ba X.K) YpraHWII OWJIAaH TaxJIWI KHIHAO
YUKWIAId. Xap OuUp TpaHCIOPT MUHTAKACH aXOJMCHHHM YHTA TETHILIM HyKTalap ypracuaa
TaKCUMJIaTaH/IaH CYHT, Ou3 Oapua TYXTall HyKTaJapu OpacHaard WYIOBUMIApHU OOpHII Ba
KEeNUII MaH3WIUIApUHU XHUCO0NMad YMKUIIMMHU3 MYMKHH Oynmaau. ABTOOYC HYHamWIIIapuHU
Joruxanam OOCKWYHAA MYJTOBYMWIAPHUHT NMUEMAIap YTUI KOWIapuaa Ba TPAHCIIOPTHU KYTHII
BaKTH XucoOra omuHMaiau [3-4].

UynanunumapHy JoMuXaTalia SHr KMCKA iy OVitiab GermiaHraH CYHITH HyKTaJapHH
ynam Makcaara mMyBoduK. HykramapHu y3apo OOFNANIHHHT Typlid JapakaJapuHU XHCcOoOTa
oJIraH XojjAa, OyHmal KOMOWHATIUSJIAPHU TaxiIuid KWinO, OWpUHYM HaBOATOAa OXTUEKHHU
XFcoOTa ojiraH Xojja KaTTa MUKIOpAArd HYIOBYM TallWIl WMKOHMHHM Oepamu. Parimonan
HYyHaMUII cXeMacUHH KypHIl yuyH Ou3 ymOy uimiga Takiud Kuiaértran ycyn acocaH KWIMHTaH
TaxMHUHTa aCOCJIaHAH .

NmHuHar xediuHrun Oockuud TpadUKHMHT Oapya HyKTaJlapy OpacHJard 5SHI KUCKa
WYJUTapHU TONMILIUD.

X03Upru BakT/Aa dHT KHUCKA HYJUIapHU TOMUII >KapaHUHHM aBTOMATIAIITHPUIITa UMKOH
OepyBur OHMp KaTOp Maxcyc KOMITIOTEp TACTypilapy MaBXyJl, ITYHUHT Y9yH YJIapHH aHUKJIAII
aNrOpUTMHU HIIAa XucoOra onuHManau. byHnan Tamikapu, OW3 SHT KHCKa HYHaIUIIIapHU
MHHHMaJI Macodara 3mac, 0ajaku HyJOBUMIAPHUHT XapaKaTjaHHUIIra capdiaral BaKTura Kapao
tannaiimus. Ly myHocabar OunaH WYIOBYM aBTOOYCIApUHUHI XapakaT TEe3JUTMHU OKWJIOHA
aHMKJ1amn 0y Oopasaaru acocuii Basudanapaan oupuaup [1, 10-17].

Kymnaitnuk yuyyH TpaHCTOPT TapMOFUHHHT Xap Oup *Ky(]hT HyKTacw opacujaru 3HT KUCKa
Hynmapau xucoOJjall HaTHKalapu Kypa yHIa OOIIaHFWY, SIKYHHH Ba OpaJIMK HYKTaJapHHHT
MaH3WUTapH, yiaap opacuaaru caéxaT y3yHJIUTH Ba BaKTH KuiMaTiapu kypcatunanu. bynnan
TalIKapy, arap TapMOKHHWHT MKKHA HYKTacH YpTacua BaKT xapakaTiapu Oyiinda Oup-Ompura
SKMH OyiaraH OWp HeduTa WyJd BapuUaHTIApU Mapxyjn OYica, OW3 yaapHU KYpHO YHUKUIINMU3
J03UM OYJ1au, JJIEKWH TaXJIWIIap HaTWKacura Kypa MyKoOWJI BapraHTIap TaHIa0 OJMHAIN.

WImHuHT KeWMHTH OOCKHYMIa OM3 KOpUHM HYHAJIWII CXEMACHHUHI CaMapaIopJIMTHHU
taxjamn  Kunamu3. Iy Owman Owmpra, Om3 Oapua TypJaard amoaT TpPaHCIIOPT TapMOK
WVHANMIIIAPUHUHT TPAHCHOPT Ba SKCIUTyaTallMOH KYPCAaTKUWIAPUHU AaHUKJIAWUMM3, Yyiap
acocuJia VyIIapHM ONTHUMAJUIMK ME30HIapu Oyitmdya Oaxomaiimu3. ONHMHTaH KHMMaTiIapra,
IIYHUHTJIEK, MyTaXacCUCIAPHUHT (PUKpHUTra, WYITOBYMIAPHUHT IIHUKOSATIApUTa Ba OXUP-OKUOAT,
OKHMJIOHA UMTHE3Iapra acoCIann0, Ou3 HyHATHIIUTAPHH Y4 Typyxra axparamus [3, 18]:

1) TekucnalHu CO3JAIHU Tanad KuiMaiauran ynanunuiap. Kouaa tapukacumia, yuap
ONTUMAUTMKHUHT Tajad KWIMHAIWUTAaH ME30HJIapura >kaBo0 Oepamu Ba Oapkapop HYJIOBUH
OKUMH OwiaH axpanud Typaau. XyIOud MIy TypyX OdJEKTp TPaHCIOPTUHUHT MaBXKYy/
WYHAIMIIJIAPUHU Y3 UUKUTa OJIMIIN KEpak.

2) WyHanuuuiap KMCMaH KaOyJl KWJIMHTaH ONTHMAaJUTUK ME30HJIapura skaBo0 Oepmaiiau
Ba HATI>KaJla MaxXaUIM{ Ty3aTUIIUIAPHU Tajlad KuUiaau.

3) OenruiaHraH ONTHMAJUIMK ME30OHJIApUTa TYJIHMK KaBoO OepMaiiuran iyHaiuIwap.

KelinHuanuk, aBTOOYCIAapHUHT HOpPMall MIUIAIIMHA TabMHUHJIAII Y9yH CYHITH
HYKTaJIApHHU >KUXO3JIAll MYMKHH OYynraH rpaduK HYKTaJapUHUHT YPHUHU Oenruiam Kepak.
Terunum »xolaapHU TaHJIAII YIapHUA U3YWIT TaXJIWI KWIKLIT HATHXKACUA, PUBOMIIAHUIIAAH XOJIU
XyIAyd MaBXKYy/UINTH Ba TETHIUIM apXUTEKTypa Ba PEKAJTAMITUPHUII TaMOWHMIUIAPU aCOCHIA
amanra owmupunaau. Keilmn Ou3 TpaHCHOPT TapMOFUHUHI aBTOOycCiap XapakaTh Yy4yH
MOCHAIUTUpUIMarad €K  TaKUKJIAHMaraH XyAyJUIAQpUHM — aHHUKIaimu3. Ba  HUXOAT,
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aBTOOYCJIApHUHI XapaKaTJaHUIIM TaKWKJIAHTaH HyKTajgap MYMJard OypHIIUIUIAp, ITyHUHTICK,
MaHEBpPJAPHUHT MYypaKKaOIUTru Ba OaxTCU3 XOAUCAJIAPHUHT KYMaWWIIM MYMKHH OWIaH
XyIyJapHUd TaBcH(IaHaAu. YIIOy XYCYCHUSATIApHH XHCOOra OJIMIN WHAMBHAYaJd SHI KUCKA
WyIuapHu KYypuO YMKUIIAAH YMKApPUO Tamam MUMKOHWHU Oepaau Ba 11y OWJiaH TaKKOCJIaHTaH
WYHAJIMII BapuaHTIapyu COHUHU KaMaTUPAIH.

bu3 OupuHUM TYpyXHHMHT WYHAIHMIIIAPUHU OCPWIMIIMHU KYpUO YMKAMHU3 Ba yJIapHHU
TAIKU STUIAETraH paTIMOHAI CXEMaHWHI acOCHM Je0 aTajajauraH OONUIAHFMY XapUTacura
kuputamu3. lllyHman cyHr, OWM3 acocuii CXEeMaHWHT WYHAIMIIIApd TOMOHHIAH XH3MaT
KHJIMaRIUral SsHru ax00poTiiap MaTpuIlaCHHM makutantupamus [1, 19, 20].

AntepHatuB = WyHAJIWINHM  IMIAKUIAHTHPHUIN — aMajira OIIMpuiMaraH  caéxatiap
MaTpulaCUJaH WYJIOBUM TAIIUIIMHUHT SHI IOKOPU KUHWMAaTWra MOC KeNaJuraH >3JE€MEHTHHU
TaHJIAIl OPKAJIM aHUKJIaHaau. Arap Oup HedTa OyHIai 2JIeMeHTIap MaBxKy. OYica, yH1a Ou3 SHT
OJIUH 3aHKUpra €Ky WyJIoBUMIIAPra YHra puoOsl KWJIMII YYyH KaMpPOK BaKTHU TabMUHJIAWIUTaH
3aHKUpra UMKOHHMAT Oepamu3. KeitwH, SHr KUCKa WYJUIAPHUHT OJAUHAAH TY3WITaH YMYMHM
kKaaBaluaaH OW3 TaHJIAHTAH YIAHWIN YYyH OpaJMK MaH3WUIapHU €3aMU3 Ba Iy OwWiIaH
KeJIaKaKJaard WYHAJIWIIHWUAT acOCHHU HIUIad yukamu3. KelnHuanwk, Ou3 KaOyl KuiraH
HyHamMIm 0a3acMHUHT UCTANTaH OVIMMHTra TYFpU KelaJuraH cXxeMaJapHu Kypamu3. TaHIaHTaH
3aKHpIap XuU3MaT KypcaTyBum cudaruma OenruiaHagyd Ba BaKTHHYA KEHWWHTH TaxJIHIIIaH
YUKapuO TallTaHaIH.

Xap Oup WyHanmuI OOIIKa HyHaIUII OWIaH KaMuAa OMTTa YMyMUH HyKTara sra Oyaummm
Kepak, arap Kepak Oyica, Oapuya WyHaIUIUIApHH (TApMOKJArd HYKTaJapHH) OWUPJAIITHPHUIII
tama® kKunagu. Tama® - TapMOKHUHI OMp HYKTacHJaH OoIIKacura OOpHINM Kepak OYIraH
nynoBuniaap coHu. TamaOHMHT aHUK OaXOCHHHM OJIMII KHHWH, YyHKH y KYHHHHI BaKTHUTa,
xa(TaHUHT KyHUTa Ba MaBCyMmra Kapab y3rapaan. YHH OMp Heda ycyJ OujaH OaxoJsail MyMKHH:
COTWJITAH YuMTajgap OYiH4Ya CTaTUCTUK MAbIyMOTIAPHMU TaXJWJI KWIWII, MaxaIuid axOJIuHU
ypraum €Kk¥  aBTOMATJIAIITHUPHWITAH TYJOB TH3UMJIIADUHA MOHHUTOPHUHT  YCYJUIapHJIaH
doiimananmm.  MymoBummap — XapakaTH =~ MabIyMOTIAPH  TPAHCIOPT  BOCUTAIAPHHHHT
YTKa3yBUaHIUTHHA XUcOOra OJITaH XOJJla WYyHaIMIIAAard XapakaTiaHyBYd TapKuO COHHUHU
AQHUKJIAI MyaMMOCHHH XaJl KUJUIII UMKOHUHU Oepain.

1. bapua Tanabnap KOHIWUPHIAM Ba WYIOBUMIAp KOWra 3TUO OOpUILIApH MYMKHH
peKaTAITHPWITAH KYYUIIUIAP COHU JTOUPACHIATH HyKTaJIap (MKKUTAIaH KyTl OyIMaraH).

2. TamaOHUHT KaTTa KUCMU KYYHIILIAPCU3 KOHAUPUIAIH.

3. bup itynoBunra Kucka yprada caéxaT BaKTH.

4. OHT SXIIH WYHATUIIAPHUHT YCTYBOPJIUTH.

l-pacmMaa aHWK TpaHCHOPT THU3UMHUAA MApUIPYT TAPMOFHMHHU KYpCaTHIN BapHaHTIIApU
Kypcatunras: (a) HOTYFpU MYHAIHII TAPMOFUHU ONTHUMAIIAIITAPUII BapruaHTH (0) Ba onTuMa
MapIIpyT TapMOFH (C).
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1-pacm. UyHAIMII TADMOFUHH CXEMACH
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Hamanran maxpugaru MUKpOXyayUIapHA OUpIalITUpHII OYiiinya HyHaIUII TApMOFH
unuad YuKUIAu (2-pacm).

L pe——— = i %
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2-pacM. HamaHran maxpuaard onTHMAVIAIITHPUJIATUTAH HYHAIMII TAPMOFIapu
cXeMacH.

Xynoca kunnb aiftanuran Oyicak, nryoxacus, y30KpoK HyHamumnuiap KYIpoK HyKTajJapHu
¥3 nuura onaau, Oy sca ¥3 MaH3WINTa KYUUIIIapcu3 3THO OOpUIIM MyMKHH OYiIraH iynoBuniap
COHMHUHI KYNMaWWIIMHA TabMHHJIANAM, Oy 3ca yprada ca€xaT BaKTUHUHI KHCKApUIIUra OJuo
KeJaau. YMyMaH ojiranja, TaJAKUKOTAa rpaduk HazapusaaaH (oiiananrad xosja maxap kamoar
TPaHCIOPTHU TAPMOFUHHM JIOMHMXaall BapuaHTy Takiaug TUIraH, Oy TallyBYMiap Ba HyigoBumiap
YUyH XapakaTJapHU ONTUMAJUIAIITHPUII MOJIENIUAA aKC STTUPUIITaH, YeKJIOBIap Tydailiin aHuK
HYHAIMILIAPra MOCIAIITHPUIUIIN MYMKHH.
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VJIK: 625.712

SHAHAR KO‘CHALARINING BIR SATHDAGI KESISHUVLARIDA HARAKAT
XAVFSIZLIGINI OSHIRISHDA ZAMONAVIY DASTURLARNING TUTGAN O‘RNI

Durdiev Xurshid Davronbek o‘g‘li
TDTU, tayanch doktorant, durdiyev9393@mail.ru +998944555040

Annotatsiya: Ushbu magolada bir satxdagi kesishish va tutatish joylarida maksimal
ravishda xarakat xavfsizligini oshirish, yo‘l-transport hodisalaridan ko‘rilgan zarar miqdorini
aniglash, svetoforlarning chorraxalarda xarakat tartibini belgilashdagi o‘rni, harakatni chiziqlar
bo‘ylab taqsimlash, shahar sharoitidagi chorrahalarda transportni optimallashtirish, shaxar
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ko‘chalarining bir satxdagi kesishmalaridagi to‘g‘ri vaziyatlarni kuchaytirish, shuningdek ko‘cha
va yo‘llarda tirbandlikni keltirib chigarmaslik, aqlli sveroforlar, shahar ko‘chalaridagi bir satxli
kesishuvlarda yo‘l harakat xavfsizligini takomillashtirish bo‘yicha takliflar keltirilgan.

AHHOTanus: B 1aHHON cTaTbe NMPEACTABIICHBI MPEIIOKEHUS O TOM, KAK MAaKCUMAJIbHO
MOBBICUTh 0€30MacCHOCTh JIBUWKEHHS Ha OJHOYPOBHEBBIX IE€PEKpecTKax U pa3BsA3Kax,
oIpeJieNieHue pa3Mepa ymepoa oT JOPOKHO-TPAHCIIOPTHBIX MIPOUCIIECTBUH, POIb CBETO(OPOB B
OIpeJIeICHUH TOpsiiKa JBMKEHUS Ha IMEPEeKpecTKaX, paclpesieieHue IBMXKEHUS MO0 JIMHUSM,
ONTUMU3ALIMS JBIKEHUS HAa TEPEKPECTKaX B TOPOJCKHX YCIOBHUSX, YCUJICHHE MPaBUIbHBIX
CUTyalluii Ha OJHOYPOBHEBBIX MEPEKPECTKaX ropoja yIHIbI, a Takke H30exaTb 3aTOpoB Ha
yIMLIax M JI0porax, yMHbIH cBeTO(Op, MOBBICUTH 0€30MaCHOCTh JIOPOKHOTO JIBUXKEHUS Ha
OJTHOYPOBHEBBIX MEPEKPECTKAX HA TOPOJICKUX YIHUIIaX.

Annotation: In this article presents suggestions on how to maximize traffic safety at
single-level intersections and interchanges, determination of the amount of damage from traffic
accidents, the role of traffic lights in determining the order of traffic at intersections, the
distribution of traffic along the lines, the optimization of traffic at intersections in urban
conditions, the strengthening of the correct situations at one-level intersections of the city streets,
smart traffic light, as well as avoid congestion on the streets and roads, improve traffic safety at
single-level intersections in city streets.

Kalit so‘zlar: shaxar ko‘chalari, xarakat xavfsizligi, tirbandlik, bir satxdagi chorraxalar,
aqlli sveroforlar, yo‘l transport hodisasi.

Ki1roueBble ¢j10Ba: TOPOJICKHE YIHIIBL, 0€30TACHOCTD ABIKEHHSI, TPAHCIIOPTHBIE 3aTOPHI,
YMHBIN CBETO(OP, TOPOKHO-TPAHCTIOPTHOE POUCIIIECTBHUE.

Key words: city streets, number of cars, traffic safety, traffic congestion, smart traffic
light, traffic accident.

Kirish. Bugungi kunda rivojlangan mamlakatlarning katta shaxarlaridagi kesishmalarda
sodir bo‘lgan, “...yo‘l transport hodisalarini tezkor tahlil qilishga zamonaviy ragamlashgan
ma’lumotlar yig‘ish texnologiyalarini qo‘llash hamda harakat hafsizligini oshirish magsadiga
yo‘l sharoitini yaxshilash orqali yo‘l transport hodisalari natijasida jabrlanganlar sonini sezilarli
darajada kamaytirishga erishilgan”. Bizga ma’lumki, shahar sharoitidagi kesishmalar transport
harakati uchun eng xavfli joylardan biridir. Jahon sog‘ligni saqlash tashkiloti ma’lumotlariga
ko‘ra, har yili dunyo bo‘ylab 300 mingga yaqin odam chorrahalarda vafot etadi [1]. Bu, birinchi
navbatda yo‘llarning bunday uchastkalarida harakatni tashkil etish va nazorat qilish muammolari
bilan bog‘lig. Ushbu muammoni hal gilish uchun bir sathli chorrahalarda harakat xavfsizlikini
yaxshilash bo‘yicha tizimli ishlarni amalga oshirish kerak.

So‘nggi yillarda ko‘cha va yo‘llarning ushbu uchastkalarida harakatni nazorat qilish va
boshgarishni osonlashtiradigan, shuningdek, haydovchilar va piyodalarga ko‘proq ma’lumot va
xavfsiz harakatlanish imkoniyatlarini ta’minlaydigan yangi usul va texnologiyalarni ishlab
chiqishga qiziqish ortib bormoqda. Buning uchun shahar ko‘chalaridagi harakat oqimi yuqori
bo‘lgan muammoli kesishmalarni aniglaydigan va chorrahalarda baxtsiz hodisalarning oldini
olishda yordam beradigan omillarni hal qiluvchi keng qamrovli tadqiqotlar o‘tkazilishi kerak.

Ushbu muhim omillarni amalga oshirishda shahar ko‘chalaridagi bir sathdagi
chorrahalarda xavfsizlikni yaxshilashning asosiy jihatlaridan biri bu xavfni baholashdir. Bunda
nafaqat yo‘lning kengligi, bo‘laklar soni va chorrahadagi ko‘rinishlik kabi texnik parametrlarni,
balki haydovchilar yoki piyodalarning xatti-harakatlari kabi ijtimoiy-psixologik omillarni ham
hisobga olish zarur. Xavfni baholash ma’lum bir chorrahada yoki shaharning ma’lum bir
hududida sodir bo‘lgan baxtsiz hodisalar to‘g‘risidagi statistik ma’lumotlar yordamida yoki
transport vositalari va odamlarning harakatini kuzatish orgali ham amalga oshirilishi mumkin.
Ushbu jarayonda olingan ma’lumotlar bir sathdagi chorrahada xavfsizlikni yaxshilash bo‘yicha
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chora-tadbirlarni ishlab chiqish uchun ishlatilishi mumkin. Masalan, qo‘shimcha svetoforlarni
ishga tushirish, yo‘l belgilarni o‘rnatish yoki harakatni tashkil etishni o‘zgartirish bo‘yicha
haydovchilarni osma ekran (tablo)lar orqali habardor qilish. Shuni ta’kidlash kerakki, xavfni
baholash bir martalik jarayon emas, balki shahar muhitidagi bir sathdagi chorrahalardagi
vaziyatni doimiy ravishda kuzatib borishdir. Bunda yo‘l harakati xavfsizligini ta’minlash va
baxtsiz hodisalarning oldini olishning bugungi kundagi zamonaviy texnologiyalardan
foydalangan holda chorrahalarda xavfsizlikni yaxshilashning muhim vositalaridan biri bu
kuzatuv kameralaridir.

Haqgiqatdan ham rivojlangan mamlakatlarning shahar ko‘chalaridagi bir sathli
chorrahalarida xavfsizlikni oshirishda zamonaviy texnologiyalar muhim o‘rin tutadi. Ulardan biri
— yo‘l harakati qoidalariga rioya etilishini onlayn nazorat qilish, qoidabuzarliklarni aniglash
imkonini beruvchi videokuzatuv kameralaridir (1-rasm).

1-rasm. Shahar ko‘chalari kesishmalaridagi kuzatuv kameralarining ishlash jarayoni

Yuqoridagi rasmdan ko‘rishimiz mumkinki, chorrahadan chapga qayrilgan avtomobilga
oldida qarama qarshi tarzda noto‘g‘ri parkovka gilingan yana bir yengil avtomobilni ko‘rishingiz
mumkin. Agarda ushbu holat bir nechta avtomobillar ishtirokida takrorlansa tabiiyki bu
chorrahada tirbandlik sodir bo‘lishiga olib keladi. Bu jarayonlarni esa tartibga solishda jarimaga
tortuvchi kamera (radar)larni o‘rni muhim. Chunki ushbu zamonaviy texnologiya qoidabuzar
haydovchilarni jarima to‘lashga majbur qiladi.

Bu innovatsion usul - avtomobil ragamlarini avtomatik aniglash orgali goidabuzarlarni
tezda aniglash, chorrahalardagi uzliksiz yo‘l chiziglarini bosgan va qizil chiroqda o‘tgan yoki
tezlik chegarasini me’yoridan ortiq buzgan avtomobillar haqidagi to‘lig ma’lumotlarni olish
imkonini beradi (2-rasm).

. 2-rasm. Chorrahalarda jarimaga tortuvchi kamera (radar)larni
ishlash jarayoni.
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Ushbu holatda ko‘rishimiz mumkinki, kameralar chorrahada qayrilish tartibini buzgan
haydovchiga nisbatan qonuniy belgilangan jazoni qo‘llash imkonini yaratmoqda. Chunki ushbu
avtomobil chorrahadagi uzliksiz yo‘l chizigni tog‘ridan to‘g‘ri bosib harakatlanmoqda. Bu holat
esa 0‘z-o‘zidan chorrahada boshqa harakat tasmasida harakatlanayotgan avtomobil bilan
to‘gnashuvlar sodir bo‘lishiga olib keladi. Bunaqa jarayonlarni oldini olishda yana bir samarali
usul - chorrahalarda to‘qnashuvlar va baxtsiz hodisalar sonini minimallashtiradigan
sinxronlashtirilgan vaqt oraliglari bilan svetoforlarni o‘rnatish. Bu svetoforlar, haydovchilarga
yo‘l harakati qoidalariga rioya qilish zarurligini eslatuvchi va xavf haqida ogohlantiruvchi
maxsus ma’lumot belgilari yordamida chorrahalarda harakat xavfsizligiga yuqori darajada
¢’tibor qaratishlari zarurligini anglatadi (3-rasm).

b

bt b b Aot

3-rasm. Har xil takdga tushuvchi zamonaviy sinxronlashtirilgan svetoforlar.

Haqgigatdan ham ushbu svetoforlar yorug‘lik signali beruvchi asbob bo‘lib, ular yo‘lning
ma’lum uchastkalaridan transport vositalari o‘tishini boshqarib turishda ishlatiladi [2]. Eng
muhimi bir sathdagi chorrahalarda xavfsizlikni oshirish uchun qo‘shimcha belgilar va yo‘l
belgilarini o‘rnatishni ta’minlash zarur bo‘lgan chorrahalarning infratuzilmasiga ham e’tibor
qaratish lozim. Chunki bu joyda maxsus trotuar to‘siqlari, piyodalar orollari yoki qo‘shimcha
svetoforlar kabi elementlar bo‘lishi mumkin [3]. Shu sababli zamonaviy texnologiya va
usullardan foydalanish shahar ko‘chalarining bir sathdagi chorrahalarda xavfsizlikni
ta’minlashning asosiy omillaridan biri ekanligini ko‘rsatibgina qolmay baxtsiz hodisalar sonini
minimallashtirish va transport ogimlarini optimallashtirishga yordam beradi, bu esa o‘z o‘rnida
fuqarolarning hayotini yanada qulay va xavfsiz bo‘lishga olib keladi.

Bir sathdagi chorrahalarda e’tibor berish kerak bo‘lgan muhim omillardan biri bu
harakatni boshqgarishni takomillashtirish. Sababi avtohalokatlarning asosiy sabablaridan biri
transportni noto‘g‘ri boshqarishdir. Chunki ushbu uchastkalarda harakat xavfsizligini oshirish
uchun transportni boshgarish usullarini takomillashtirish zarur. Bir sathdagi chorrahalarda yo‘l
harakati boshgaruvini takomillashtirish usullaridan biri bu svetofor tizimlaridan to‘g‘ri
foydalanishdir. Eng samaralisi aqlli svetoforlar bo‘lib, ular yo‘ldagi avtomobillar soniga garab
signallarning ochilish va yopilish vaqgtlarini tartibga solidi [4] (4-rasm).

Ushbu aqlli svetoforlar chorrahadan o‘tish uchun zarur bo‘lgan vaqtni aniqroq hisoblash
va kechikishlarni kamaytirish imkonini beradi.

Hulosa qilib aytganda, shahar sharoitida bir xil sathdagi chorrahalarda xavfsizlik bo‘yicha
innovatsion echimlarni ishlab chigish va joriy etish dolzarb vazifadir.
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4-rasm. Moskva shahridagi “Aglli svetofor”larning ko‘rinishi.

Aqlli svetofor texnologiyasi, yo‘l harakati qoidalarini buzish haqida ogohlantirish tizimi,
kuzatuv kameralari va boshqa innovatsion yechimlardan foydalanish yo‘l harakati xavfsizligini
sezilarli darajada yaxshilash va baxtsiz hodisalar sonini kamaytirish imkonini beradi. Umuman
olganda, shahar ko‘chalarining bir xil sathdagi chorrahalarida harakat xavfsizligini ta’minlash
kompleks yondashuvni, turli usul va zamonaviy texnologiyalardan foydalanishni talab etadi.
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GAZ BALLONLI AVTOMOBILLARNING EKSPLUATATSION
KO’RSATGICHLARINI YAXSHILASHNING ASOSIY KONSTRUKTIV
PARAMETRLARI TAHLILI
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Kamolova Mahliyo Akbar gizi
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Annotatsiya. Ushbu maqolada, transport vositalarida gazsimon yonilg’ilaridan
foydalanishning ekologik samaradorligi 0’rganilgan. Shu bilan birga gazsimon yonilg’ilarning
ishlatiliahida havo-yonilg’i aralashmalarini optimal tayyorlash, shunga mos konstruktiv
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parametrlarini sozlash, yonilg’i aralashmani silindrlarga kiritish va yonilg’i ta’minlash tizimiga
zamonaviy  GBUni  qo’llashning  avtomobillarning  ekspluatatsion  ko’rsatgichlarini
yaxshilanishiga ta’siri tahlil qilingan.

AnHoTanus. B naHHOMN cTathe M3ydeHa sKojgorudeckas 3PeKTUBHOCTh UCTIOIB30BAHUS
ra3006pa3Horo TOIUIMBA B TPAHCIOPTHBIX CPCACTBAX. HpI/I 3TOM OIITUMaJIbHAas IIOATIOTOBKAa
TOINIMBOBO3AYIIHBIX cMeceit Ipu  HCHOJB30BAHUN F33006p33HI)IX TOILUIMB, PEryainupoBKa
COOTBCTCTBYIOIIUX KOHCTPYKTUBHBIX MMapaMCTPOB, BBCACHUC TOIUIMBHOU CMECH B OUIMHAPBI U
npuMeHeHne coBpeMeHHBIX ['BY B cucteme mojgaum TOruMBa CIIOCOOCTBYIOT aHAU3HPYETCS
yIy4IIeHUe SKCIUTYyaTallMOHHBIX TIOKa3aTelel aBTOMOOMIIEH.

Abstract. In this article, the environmental efficiency of using gaseous fuels in vehicles
is studied. At the same time, the optimal preparation of air-fuel mixtures in the use of gaseous
fuels, the adjustment of the corresponding structural parameters, the introduction of the fuel
mixture into the cylinders and the use of modern GBU in the fuel supply system contribute to the
improvement of the operational indicators of automobiles. secret is analyzed.

Kalit so’zlar: avtomobil, ekspluatatsion ko’rsatgichlar, ekologik xavfsizlik, gazsimon
yonilg’ilar, gaz ballon uskunalari.

KuaioueBble cJjoBa: aBTOM06I/IJII>, OKCILTYaTallUOHHBIC II0Ka3aTCJIk, OSKOJIOTHUYCCKAA
6630HaCHOCTB, F33006p33H06 TOIIJIMBO, razo0aIOHHOE O60py,Z[OBaHI/Ie.

Key words: automobile, operational indicators, environmental safety, gaseous fuels, gas
cylinder equipment.

Bugungi kunda butun dunyo mamlakatlarida ekologik xavfsizlikni saglash va atrof-
muhitni muhofaza etish, toza va musaffo turmush tarzini yaratish bo’yicha jadall ishlar olib
borilmoqda. Chunki oxirgi o’n yillikda dunyo mamlakatlarida sodir bo’layotgan global iqlim
o’zgarishining yuz berishi turli xil tabiiy ofatlar, global isish, katta shaharlar havosining
ifloslanishi va turli suv toshginlarini keltirib chigarmoqda. Bu hodisalarni keltirib chigaruvchi
asosiy omillar bu turli manballardan chigayotgan issigxona gazlari hisoblanadi, ularning miqdori
yildan-yilga haddan tashqari ortib ketishi, ularning me’yorga solinmaganligi yuqoridagi
muammolarning asosiy sababi hisoblanadi. Ushbu muammolarni bartaraf etishda muammoni
keltirib chigaruvchi manbalarning ish jarayonlarini optimallashtirish, ularga yangi innovatsion
texnologiyalar va boshqaruv qurilmalarini qo’llash zarurdir.

Atrof-muhitga zararli va zaharli gazlar turli xil manbaalardan ishlab chigariladi, ular
ichida eng yuqori ulush transport vositalariga to’g’ri keladi. 2017-yil hisobi bo’yicha dunyo
bo’yicha chiqadigan umumiy issigxona gazlarining 25% dan ortig’i transport vositalari
(avtomobil, havo, suv va boshga transportlar) hissasiga to’g’ri kelmoqda [1]. Shulardan
avtomobil transporti umumiy issigxona gazlarining 72 % ini ishlab chigaradi va bu jarayon
avtomobillashtirish darajasiga mos holatda parallel o’sib bormoqda.

Xorijiy davlatlarda transport vositalarning ekologik xavfsizligini ta’minlash va shu bilan
birga ekspluatatsion samaradorligini oshirish bo’yicha istigbolli ishlar olib borilmooqda.
Xususan, 2021-yil iyul oyida Yevropa Komissiyasi tomonidan 2050-yilgacha Yevropa Ittifogida
(EID) iglimning betarafligini ta’minlash bo‘yicha gator qonunchilik hujjatlari gabul qildi. Ularga
misol tarigasida Regulation (EU) 2019/631 va Directive 2003/30/EC standartlarini keltirishimiz
mumkin. Regulation (EU) 2019/631 reglamenti bo’yicha yengil avtomobillar 2025-yilgacha 15%
va 2030-yildagacha umumiy 37% issigxona gazlari migdorini kamaytirish belgilangandir.

Respublikamiz hududidagi mavjud gavjum shaharlardagi transport vositalaridan
chiqadigan zaharli va zararli gazlar, shovqin va boshqa salbiy ta’sirlarni kamaytirish bo’yicha
keng ko’lamli ishlar olib borilmoqda.

Umumiy hisobda Respublikamizda atmosferaga chigadigan umumiy chigindi gazlarning
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60 foizga yaqini transport vositalari hissasiga to‘g‘ri keladi va yiliga o‘rtacha 1,3 mln tonna
zararli gazlar havoga tashlanadi [2]. Transport vositalarida ishlatilayotgan neft yonilg’ilarining
ishlatilishi ekologik xavfsizlikka jiddiy ta’sir ko’rsatadi. Avtomobillarda muqobil yonilg’i
turlaridan foydalanish, dvigatel ish jarayonlarini zamonaviy texnalogiyalarni qo’llagan holda
optimallashtirish va avtomobil yo’llarida harakat tartibini boshqarishning samarali modellarini
ishlab chigish yugoridagi muammolar yechimi hisoblanadi.

2030-yilgacha bo‘lgan davrda O‘zbekiston Respublikasining atrof muhitni muhofaza
gilish kontseptsiyasi doirasida mamlakatimizda transportlarni gaz ballon yonilg‘isiga, elektr
quvvatiga va boshqa muqobil yonilg‘i turlariga o‘tkazish, bunda 2022-yilga kelib transport
vositalarining 50 foizini, 2030-yilga kelib esa 80 foizini gaz-ballon yonilg‘isi va elektr
energiyasida ishlashga o‘tkazish bo‘yicha ustuvor vazifalar belgilangan. Agarda, mavjud texnika
vositalarini tahlil giladigan bo‘lsak, respublika bo‘yicha jismoniy shaxslarga tegishli bo‘lgan
jami 3,2 mln dona avtotransport vositalari mavjud bo‘lib, shundan, 15,8 ming donasi avtobuslar
hisoblanadi. Shundan, gaz yonilg‘isida harakatlanadigan avtobuslar 10240 tani tashkil etadi [3].
Shuningdek shahar hududida mavjud harakat tarkibining ekspluatasion samaradorligini oshirish
va ckologik xavfsizligini ta’minlash uchun bosgichma — bosgich muqobil energiya manbalari
bilan harakatlanuvchi avtomobillarni ko’paytirish rejalashtirilmoqda.

O‘zbekiston Respublikasi Prezidentining 2022-yil 2-fevraldagi “Toshkent shahar jamoat
transporti tizimini yanada rivojlantirishga doir qo‘shimcha chora-tadbirlar to‘g‘risida”gi qaroriga
muvofig olib kelingan STGda ishlovchi yangi avtobus va elektrobuslar Toshkent shahar
ko‘chalarida 1000 dan ortiq yo‘nalishda harakatlanmoqda. Natijada atmosfera havosiga
chigariladigan zaharli gazlar migdori bir yilda o‘rtacha 1,2 ming tonnaga kamayishiga erishiladi

[2].

Avtomobillar uchun gaz yonilg’isi manballarining ishonchliligi juda muhim hisoblanadi.
Gaz ballonli avtomobillar uchuin yaratiladigan umumiy infratuzilmalarning kelajagi ham
yuqgorida aytilganidek yonilg’i resurslari manbayining miqdoriga bog’liqdir.

Respublikamizda har yili o’rtacha 7...8 million tonna neft (gaz kondensati bilan birga),
64-66 milliard m® tabiiy gaz va 5,5 million tonna ko‘mir gazib olinadi, ya’ni bu umumiy
yoqilg'i-energetika balansida tabiiy gaz miqgdori 65% ni tashkil giladi [4]. Shuningdek dunyo
migyosining yoqilg'i-energetika birligida tabiiy gaz ishlab chiqgarish deyarli 22 ... 24% ni tashkil
giladi.

Gaz ballonli avtomobillar (GBA)ning ekologik jihatdan samarali ekanligi, ushbu
transportning keng ommalashishiga sabab bo’lmoqgda. Ular sonining kun sayin ortib borishi
borishi, 0’z navbatida ularning ekspluatatsion ko’rsatgichlarini ham yanada takomillashtirish va
yaxshilash yo’llarini tadqiq etishni va shunga mos yechimlar ishlab chiqish zarurligini talab
etadi.

Gaz ballonli avtomobillar asosan sigilgan tabiiy gaz (STG) va suyultirilgan tabiiy gaz
yonilg’ilaridan foydalanadi. Ushbu dvigatellar past va yuqori siqilishga ega (gaz-dizel) turlarga
bo‘linadi. Past siqilish darajasiga ega dvigatellar majburiy yondiriladi, gaz-dizel dvigatellari esa
siqish bilan alangalatiladi. Ikkala turdagi dvigatel konstruksiyasida ham aralashtirgichlar gaz va
havo aralashmasini hosil giladi, bunda havo va gaz oqimlari bir-biriga ma’lum bir burchak ostida
yo‘naltiriladi va harakat paytida aralashadi.

Gaz ballonli avtomobillar dvigatelida havo va gaz oqimlarining o‘zaro yo‘nalishi
bo’yicha, gaz aralashtirgichlar quyidagi turlarga bo‘linadi (l-rasm): Havo va gazning
kesishuvchi oqimlari bilan — uchtalik (1-rasm, a) va oqimga oid (1-rasm, b), bunda havo butun
atrof bo‘ylab teshiklar orqali kiradi. Havo va gazning parallel ogimlari bilan - oddiy (2-rasm, d)
va ejeksion (1-rasm, e), bunda markaziy ravishda yetkazib beriladigan havo oqimi gaz chigaradi

[5].
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1-rasm. Gaz-havo aralashtirgichlarining sxemasi: a va b - kesishgan havo va gaz
oqimlari bilan; d va e - gaz va havoning parallel oqimlari bilan

Kam siqilishli gaz dvigatellarida elektr uchqunidan foydalaniladi. Gaz aralashtirgichda
oldindan tayyorlangan gaz aralashmasi silindrda sigilgan paytda (siqilish nisbati € = 6 — 9),
uchqun chigadi va aralashma deyarli o‘zgarmas hajmda bosimning tezda oshishi bilan yonadi.

Gazsimon yonilg’ilar yuqori oktanli bo’lib, porshenli ichki yonuv dvigatelning siqilish
koeffitsientini oshirish orqali ulardan samarali quvvat olish, yonilg’ini tejash va ekspluatatsion
yaxshilash imkoniyatlari mavjuddir (1-jadval).

1-jadval
Dvigatel va yonilg'i ko'rsatkichlarining o'zaro bog'ligligi

Yonilg’inomi | Siqish darajasi | Dvigatel quvvati, % Yonilg’i sarfi, %
Benzin 6.5...7.5 100 100
Benzin 8.0...9.5 110...115 75...85

S“y“'tg;'ga” neft) g5 .75 92..95 110..115
S“y“'tg;'zgia” neft) 50,85 105...115 92..93
S“y“'tg;'zgia” neft| 90,120 115..125 80...86
Sigilgan neft gazi 6.5...7.5 82...85 110...115
Sigilgan neft gazi 8.0..8.5 97...100 90...95
Sigilgan neft gazi 9.0..12.0 110...115 75...80

Shuningdek

gaz ballonli avtomobillarning dvigatel quwvvatini, yonilg'i tejamkorligini

oshirish, chigindi gazining zaharliligini kamaytirish, tirsakli val aylanishlar chastatasini salt ish
rejimdan nominal rejimgacha o’zgarishida dvigatel barqgarorligini saqlash, dvigatelni oson ishga
tushirish va uning ishlonchliligini oshirish uchun zarur bo'lgan gaz ballon uskunalari (GBU)ning
dizayn talablarni shakllantirish juda muhim hisoblanadi.
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Avtomobillarda STG yonilg’isidan foydalanishda gaz ballon uskunalari (GBU) bilan
qayta jihozlanadi. Zamonaviy avtomobillar uchun o’rnatiladigan GBU sifatida  asosan,
yonilg’ini saqlovchi gaz balloni, yonilg’i uzatish quvurlari, gaz bosimini rostlovchi reduktorlar,
gazni silindrlarga Kiritish jihozlari va umumiy jarayonni optimal boshgaruvchi elektron
boshgaruv bloklaridan iboratdir.

Avtomobillarning STG yonilg’isidan foydalanishni boshlagandan bugungi kungacha 4
avlod (bu Yevro talablar bo’yicha ham nomlanadi: Yevro-1, Yevro-2, Yevro-3 va Yevro-4)
GBUdan foydalanilgan.

Bugungi kunda STG yonilg’isida ishlovchi avtomobillarni 4-avlod GBU bilan gayta
jihozlanish keng ommalashmoqda (2-rasm). Ushbu avlod GBU deyarli barcha zamonaviy ichki
yonuv dvigatellariga konvertatsiya gilish mumkin, konstruktsiyasi juda oddiy, shuningdek juda
samarali ishlaydi. STGda ishlovchi avtomobillarning 1-2-3-avlod GBUdan fargli ravishda 4-
avlod GBU har bir silindning o’ziga STG yonilg’isini uzatuvchi gaz injektorlari o’rnatiladi, bu
esa 0’z navbatida dvigatel quvvatining kuchayishi va yonilg’ining sezilarli darajada tejalishiga
olib keladi.

Yugoridagilardan kelib chigib, GBA ekspluatatsion samaradorligini ochirishda quydagi
talablar bajarilishi zarur:

- yonilg'ining to'g'ri, bargaror dozalanishi va dvigatel ish rejimlari ozgarishiga mos
ravishda yonilg’i miqdorining o'zgartirishi;

- strukturaning barqaror sozlash parametrlari;

- yonilg'ining havo bilan bir xilda aralashishi;

- yonuvchi aralashmaning tegishli gidrodinamik holati;

- silindrlarni eng yugori to'ldirish darajasi;

- 0’t oldirish tizimlarini tegishli ko'rsatkichlarini optimal tanlash;

- xavfsizlikni ta’minlash;

- yonilg'i va chigindi gazning tarkibiy qismlarini zararsizlantirish tizimlaridan
foydalanish.

Xulosa qilib aytganda, transport vositalarida gazsimon yonilg’ilarni qo’llashda, havo-
yonilg’i aralashmalarini optimal tayyorlagan holda, konstruktiv parametrlarini mos ravishda
sozlash bilan silindrlarga kiritish va yonilg’i ta’minlash tizimiga zamonaviy GBUni qo’llash
avtomobillarning ekspluatatsion ko’rsatgichlarini  yaxshilab, atrof-muhit muhofazasini
ta’minlashda juda katta samarali natijalarni beradi.
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V]K 62-6

HARAKAT XAVFSIZLIGINI OSHIRISH BO‘YICHA TAVSIYALARNI TEXNIK-
IQTISODIY ASOSLASH

Mizrabov Ulug‘bek Boliqul o‘g‘li
JizPI asestenti, mizrabovulugbek@gmail.com

Annotatsiya: Transport vositalari sonining ko‘payishi, shuningdek, tezlik va transport
intensivligining oshishi yo‘l harakati xavfsizligi muammosining yanada dolzarb bo‘lishiga olib
keladi. G’ildirakni yo‘l yuzasi bilan yaxshi ilashishi asosiy ko’rsatkichi-bu ilashish koeffitsienti
bo’lib, u avtomobilning barqarorligi va boshqarilishiga ta‘sir qgiladi.

AHHOTAIMA: YBEJIMUCHNE KOJIMYECTBA TPAHCHOPTHBIX CPEICTB, a TaKXKe YBEJIWYCHHE
CKOpPOCTH W MHTEHCHBHOCTH JIBHKCHHS JIeTIaeT MpobieMy 0e30MacHOCTH JOPOKHOTO JIBHKEHHUS
Bce Oosiee akTyanbHOM. OCHOBHBIM MOKa3aTeNeM XOPOIIEr0 KOHTAaKTa KOJieca C JOPOKHBIM
HOKPBITHEM SABISIETCS KOAQ(UIIMEHT KOHTAKTa, BIUAIOMNN HAa YCTOWYNBOCTh U YIPABIIEMOCTh
aBTOMOOWIIS

Abstract: The increase in the number of vehicles, as well as the increase in speed and
intensity of traffic, makes the problem of road safety more urgent. The main indicator of good
wheel contact with the road surface is the contact coefficient, which affects the stability and
control of the car.

Kalit so‘zlar: avtomobil, xaydovchi, tizim, xavfsizlik, axborot, baxolash, transport.

KuroueBbie cioBa: AJIAC, aBTOMOOWIb, BOAWTENh, CHCTEMa, OE30MAaCHOCTH, TPa]UK,

OLICHKA, TPAHCIIOPT.

Key words: ADAS, car, driver, system, safety, traffic, assessment, transport

Kirish: Avtomobilni xavfsiz boshgarishda haydovchining ish o’rniga qanday o’tirganligi
alohida o’rin egallaydi. Haydovchining ish o’rni - kabinaning o’Ichamlari, boshqarish jihozlarini
ishga tushirishning qulayligi, o’rindigning holati va boshqaruv jihozlarini unga nisbatan
joylashuvi bilan tasniflanadi. Haydovchi ish o’rnida shunday o’tirishi kerakki, yo’lni yaxshi
ko’ra olishi, barcha boshqarish organlarini bemalol boshgara bilishi, shu bilan birga, tezda
charchab qolmasligi kerak. Haydovchining 0’z ish o’rnida joylashuvi uch tayanch nuqtasi bilan
ta’minlanadi ya’ni, birinchisi — orqga, ikkinchisi — bel va uchinchisi — oyoq hamda haydovchi
ko’zining yo’nalishi oldinda uzoqgqa qaratilgan bo’lishi kerak. Haydovchining orqasi
suyanchiqda vertikal tekis tegib turishi, rul chambaragini tutib turgan qo’llari biroz tirsakdan
egilgan, qo’l barmoqlari rul chambaragini tashqi tomondan gamrab olgan bo’lishi kerak.

Oyogqlarning to’g’ri joylashganida tizza osti bo’shlig, o’rindiq chetidan 3 — 5 sm.
masofada oyoq biroz oldinga cho’zilgan va hech qachon rul chambaragiga tegmasligi kerak.
Haydovchi o’rindiqqa to’g’ri joylashganligini tekshiradi, ya’ni u gavdasini suyanchiqdan
uzmasdan o’zidan uzoqda joylashgan uzatmalarni almashtirish dastagini bemalol ishga solishi va
bunda chap qo’li rul chambaragida cho’zilgan bo’lishi kerak. Shuningdek, chap oyog’i bilan
ilashma tepkisini ohirigacha bosa oladigan, o’ng oyog’i esa tormoz tepkisini va gaz bosqichi
orasida bemalol harakatlana oladigan bo’lishi kerak.

Xavfsizlik kamarini taqgan paytda haydovchining ko’krak qafasi va kamarning tasmasi
orasida bir kaft oraliqgda tirqish qolishi kerak. Chap tashqi ko’zgu to’g’ri o’rnatilganda, uning
pastki o’ng burchagida avtomobil g’ildiragi va yukxonaning ohirgi qismi ko’rinishi kerak. O’ng
tashqi ko’zgu ham shunday o’rnatiladi. Ichki ko’zgu avtomobilning orqasidagi harakat
bo’laklarini va yo’l chetlarini ko’rsatishi kerak. Haydovchi xavfsizlik talablariga rioya etishi va
buni bajarishda harakatlanishdan oldin transport vositasining texnik sozligini, tozaligini va to’liq
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jihozlanganligini tekshirishi va harakatda keskin to’xtash va manyovrlar bajarishda yo’lovchi tan
jarohati olmasligini ta’minlashi zarur. Boshqarish jihozlari va priborlarning soz ishlashi
haydovchini yo’lni kuzatishdan chalg’itmaydi. Boshqarishga to’sqinlik qiladigan narsalar
haydovchi kabinasida bo’lmasligi kerak. Haydovchi transport vositasini boshgarishda nazorat
o’lchov asboblarini e’tibordan chetda qoldirmasligi kerak. Priborlar panelida biron—bir indikator
signal bersa, darhol harakatni to’xtatib, uni bartaraf qilish choralarini ko’rishi kerak.

Uslubiyat ishlanmasining birinchi bosqichida ko’cha-yo’l tarmog’ining ko’p joylari
aniglanadi, unda jamoat transportlarining mukammal harakat migdori amalga oshiriladi. Tezkor
harakat kattaligi bunda ahamiyat kasb etib, u 10 birlik harakat tarkibidan iborat. Bir soatda
transport hodisalari tahlilidan shu ko’rindiki, harakat sharoiti transport oqimi bilan emas, balki
svetofor boshgaruvi natijasida turib qolish bilan aniglanadi. Maxsus bo’lakning baholanishida
quyidagilarga asoslaniladi:

Asosiy qisim: n - yo’ldagi bo’lak soni, unda transportning harakati amalga oshiriladi.
Bunda n — bo’laklar soniga (turganlaridan tashqari), S — engil avtomobillar harakat migdori, G —
og’ir yuk avtomobillarining harakat miqdori, A — relssiz jamoat transportlarining harakat
miqdori.

Bunda umumiy Q — birlikdagi harakat migdori shunday belgilanadi:

Q =ke *C Q ke*G Qka*A,
Bunda k¢, ke, ka —engil, yuk va jamoat transport koeffitsienti.
Jamoat transport harakati bo’lagini aniqlashda asosiy oqim qolgan bo’laklarga aralashadi.
Shunda quyidagi chegaralanish amalga oshiriladi:

(S-S1) > (Q-9),

Bunda S — magistralning o’tkazish qobiliyati, harakat bo’laklari sonini 0’z ichiga oladi;
S1 — bir bo’lakdaga magistralning o’tkazish qobiliyati; g — jamoat transportining harakat migdori.

So’ngra qolgan harakat bo’laklarining o’tkazish qobiliyatini solishtirish kerak bo’ladi.

(S — S1)- jamoat transporti uchun harakat bo’laklarini hisoblamasdan va (Q-q) - jamoat
transport harakatini hisoblamasdan umumiy ogim harakat tezligini tekshirish amalga oshiriladi.
Agar qolgan bo’laklarni o’tkazish qobiliyati umumiy oqim harakat miqdoridan kam bo’lsa,
jamoat transport uchun alohida bo’lak ajratish mumkin emas.

Umumiy ogim harakat tezligini hisoblashda jamoat transportiga alohida bo’lak ajratish
quyidagi formula asosida bajariladi:

V = (Vi 2)*(L-[1 (S-S1)*([(S-Su)*-(S-S1)*(Q-a)]*

bunda Vg — berilgan joydagi transport vositalarining harakat tezligi KYT, km/s.

Jamoat transporti uchun maxsus bo’lakni uzaytirishni hal qilishda chorrahadagi o’tkazish
gobiliyati hisobga olinadi va svetofor boshqgaruv tartibi amalga oshiriladi.

Boshgqariladigan chorrahalarda harakat ishtirokchilarining sarflagan vaqti ko’payishini
inobatga olish zarur (W) ular shaxsiy transportdan foydalanadilar.

Shaxsiy transportdan foydalanadigan harakat ishtirokchilarining turib qolishidan zarar
yoki jamoat transport birligining o’rtacha hisobi shunday ko’rinishga ega:

W=WoQWc=T (1-G/T)?/(2-[1-(Q-9)/(S(n-N])QX?/(2(Q-q)-[1-X]),

bunda W, W, — bir avtomobilning tasodifiy va diterminantli turib qolishi, s; T-
chorrahada boshgaruv bosgichining davomiyligi, s; G - jamoat transport harakatining
yo’nalishiga ruxsat etuvchi signal davomiyligi, s; X- chorrahadagi kesishmaning yuklanganlik
darajasi; Q- — golgan harakat bo’lagidagi jamoat transport oqimining harakat miqdori; S(n-I)-
golgan harakat bo’lagining o’tkazish qobiliyati.

Chorrahadagi yuklanish darajasi, harakat bo’lagini hisobga olib, jamoat transport oqimi
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uchun quyidagi ko’rinishga ega:
X=T(Q-q)/G-(S-Sy),

Maxsus bo’lakni ajratishning mohiyati boshqariladigan chorrahada transport turib
qolishdagi harakatni boshqarish va eksport yo’li bilan o’rtacha ushlanib qolish transport birligini
aniqlash mumkinligini ko’rsatadi.

Mugqobil yo’nalishda harakatlanayotgan harakat gatnashchilari sarf giladigan vagqti
quyidagi formula orgali aniglanadi:

W=WQW=T (1-G/T)%/2*q-[I-X])Q(X?/(2-[1-0/S)))

Bunda G-muqobil yo’nalishda ruxsat beruvchi signalning davomiyligi, s; q — muqgobil
yo’nalishdagi jamoat transport oqimi harakatining miqdori, avt/s; S — magistralning
o’tkazuvchanlik qobiliyati, u harakat bo’laklarining sonini hisobga oladi, n;

X=(T*q)/(G*S)

Mugqobil yo’nalishdagi harakatlanayotgan transport vositasining o’rtacha ushlanib
golishini hisoblaganda (G) svetoforning ruxsat etuvchi ishorasining davomiyligini nazarda tutib,
harakat 10 s ga gisqaradi, chunki maxsus ruxsat etuvchi ishorani 5 soniya (sekund) ilgari yoki
kechroq berishga zarurat tug’diradi.

Hozirgi vaqtda harakatni tashkil etish mutaxassislarining kun tartibida yo’l harakatini
tashkil etish bo’yicha ishlab chiqilgan tadbirlar muhim hisoblanadi [1].

Yo’l harakatini tashkil etishda yo’l-transport hodisalarini tizimli tahlil gilish talab etiladi.
Yo’l-transport hodisalari oqibatida kelib chigadigan ko’plab sarflarni kamaytirishda
mukammallashgan garor gabul gilishga imkon beradi. Ushbu tahlillar har xil igtisodiy sarflardan
tejash va harakatini tashkil etishni yaxshilashning birinchi navbatdagi texnik-igtisodiy
asoslangan tadbirlarini aniglash imkonini beradi [2].

Shahar ko’cha va yo’llarida harakat xavfsizligini oshirish bo’yicha shahar ko’cha-yo’l
tarmog’ini boshqarishda samarali tadbirlar foydalanuvchilar uchun ko’proq qulayliklarni aks
ettirishi lozim [3].

YTHdan keladigan yo’qotishlarni kamaytirishning bir necha usullari yaratilgan bo’lib,
xalq xo’jaligida harakat xavfsizligini ta’minlashning samarali chora-tadbirlarini baholashning
quyidagi usullari mavjud [4]:

a) ko’rilayotgan yo’lning bo’lagida har bir YTHdan keladigan yo’qotishlarni to’g’ridan-
to’g’ri yig’indisiga asoslangan usul. Bunday hisoblashlarda yo’qotishlarni tashkil etish
ko’rsatkichining o’rtacha narxidan foydalaniladi;

b) harakat xavfsizligini oshirish bo’yicha qandaydir tadbirlarni “oldingi va keyingi”
usulida o’tkazish;

v) yakuniy halokatlilik koeffitsientidan foydalanishga asoslangan usul. Bu holatda bir
YTHdan keladigan yo’qotishlarning o’rtacha ma’lumotlariga asoslanib umumiy yo’qotishlar
(hisobotdan ajratilmagan holatda), yakuniy halokatlilik koeffitsienti hamda YTHIarning
orasidagi bog’liqlik hisoblanadi.

Harakat xavfsizligini oshirish bo’yicha tavsiya etilgan tadbirlarda har xil kapital sarflar
keltiriladi va YTHning ortishiga ta’sir darajasi aniqlanadi.

Katta shaharlarda ko’p yillardan buyon yo’nalishdagi jamoat transportlarini yo’l-tarmoq
tizimidan samarali foydalanishini ta’minlash uchun har xil usullar muvaffaqiyatli qo’llanib
kelinmoqgda: avtobuslar uchun maxsus bo’laklar qurish, avtobuslar bo’laklari bilan bir vaqtda
izlaridan foydalanish, chorrahalardan jamoat transport vositalarini imtiyozli o’tkazish, svetofor
orqali boshqarishda maxsus tizimlarni qo’llash va boshgalar [5].

A.Navoiy ko’chasida engil avtomobillar V=65 km/soat ta’minlangan tezlikda S=100 m
masofa uchun ketgan vaqtni hisoblaymiz:
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teng“: E — 1OOM _ M

V 184wm/c T e

yuk avtomobillari uchun prez S 100w _ g v

V  1lulc c
tavtobus: E = 100m =7 7ﬁ
V 13ulc ¢
Ko’chalar uchun hisoblangan giymatlarni 1-jadvalga Kiritamiz:

avtobuslar uchun

1 -jadval
, Vaqtt, s
Ne | Ko’chalar Engil yuk avtobus
1 A.Navoiy 55 9 7,7
2 Sh.Rashidov 54 8,1 7,5
3 Mustaqillik 51 8,1 7,5
4 I.Karimov 5,3 6,9 7,2

Olib borilgan tadqiq ishlari va statistik ma’lumotlarga asosan Sh.Rashidov ko’chasida
tezlikning va o’tkazuvchanlik qobiliyatining yuqoriligi hamda YTHlari nisbatan kamligini
hisobga olib, Sh.Rashidov ko’chasini etalon qilib olamiz va A.Navoiy ko’chasida yo’qotilgan
vagtni hisoblaymiz:

At= tnaVOiyeng'tA'Temureng: 5,5 C— 5,4 C :0,1 Cc
At =tV AT =77 c—7,5¢=0,2¢C
At= tnavoiyyuk_tA.Temuryuk: 9¢c-8,1c=09c

Shuningdek, Mustaqillik ko’chasida yo’qotilgan vaqt hisoblangan va qiymatlar 2-

jadvalda kiritilgan:

2-jadval
. , Yo’qotilgan vaqt At, S
Ne Ko’chalar Engil yuk avtobus
1 A.Navoiy 0,1 0,9 0,2
2 Mustaqillik 0,3 0 0
3 I.Karimov -0,2 1,2 0,3

2-jadvalda keltirilgan qiymatlardan foydalanib, yo’qotilgan vaqtni aniqlaymiz.

I. A.Navoiy ko’chasi uchun yo’qotilgan 1 yillik vaqtni [6] quyidagicha aniqlaymiz.

A) yengil avtomobillar uchun:

Tyeng = (Nen* ten /3600)* 65 * 365, soat

bu yerda:

Nen — engil avtomobillarning harakat migdori, Nen = 5262 avt/soat;

ten — etalon ko’chaga nisbatan engil avtomobillarni yo’qotgan vaqti,

ten 0,1 sekund;

Os — sutkalik ish vaqti, 10 soat;

365 — yillik ish kunlari.

Ty = (5262*0.1 / 3600) * 10 * 365 =534 soat
Engil avtomobillarni yo’qotgan vaqtidagi yo’qotish qiymatini quyidagi formula
yordamida aniglaymiz:
Cen=Ty"*C* s0’m

Bu erda:

Ty*" — engil avtomobillarning] yillik yo’qotishlar vaqti, Ty*"9 =534 soat ;

C® — engil avtomobillarning 1 soat ichida ish bajarishi uchun sarf harajat migdori [7],
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7200 so’m.

bu erda:

Cen= 534 * 7200 = 3844800 so’m.
B) yuk avtomobillari uchun:
Ty = (Nyuc* tyuk / 3600)* ©5 * 365, soat

Nyuk — Yuk avtomobillarning harakat migdori, Ny« = 38 avt/soat;

tyuk — etalon ko’chaga nisbatan yuk avtomobillarini yo’qotgan vaqti,

tyuk = 0,9 sekund;
Os va 365 — yuqoridagi formuladagi giymatlar.
T,k = (38*0,9 / 3600) * 10 * 365 = 35 soat
Yuk avtomobillari yo’qotilgan vaqtda yo’qotishlar qiymatini aniqlaymiz

bu erda:

Cyuk= Tyyuk * Cyuk’ so’m

Ty — yuk avtomobillarning] yillik yo’qotishlar vaqti, T\ = 35soat;
CYk — yuk avtomobillarning 1 soat ichida ish bajarishi uchun sarf harajat migdori , 12000

so’m.

V) avtobuslar uchun:

Bu erda:

Navt — avtobuslarning harakat miqdori, Navt = 72 avt/soat;

Cyuk= 35 * 12000 = 420000 so’m.

Ty = (Nav™ tan / 3600)* O * 365, soat

tat — etalon ko’chaga nisbatan avtobuslarni yo’qotgan vaqti, tax = 0,2 sekund,;
Os va 365 — yuqoridagi formuladagi giymatlar.
T, = (72*0,2 / 3600) * 10 * 365 = 15 soat
V) Avtobuslarni yo’qotishlar qiymatini aniglaymiz:

bu erda:

Cat= T™*C™ so’m

T, — avtobuslarning 1 yillik yo’qotishlar vaqti, Ty* = 15 soat;
C™' — avtobuslarning 1 soat ichida ish bajarishi uchun sarf harajat miqdori , 13230 so’m.
Cavt= 15 * 13230= 198450 so’m.
A.Navoiy ko’chasi uchun jami yo’qotishlar giymatini quyidagi formula yordamida
aniglaymiz:

SAN = Cen + Syuk + Sauvt
San =3844800 so’m + 420000s0’m + 198450 so’m = 4463250 so’m

Shuningdek, ushbu hisoblashlarni U.Nosir ko’chasi uchun ham aniglaymiz hamda 3-
jadvalga kiritamiz:

3- jadval
Yo’qotilgan vaqt, s . . ,
Yo’qotishlar giymati, C so’m >S
, Ty, soat
Ne | Ko’chalar Enail | Yuk
g Avtobus | Engil avt. | Yuk avt. | Avtobus
avt. avt.
1 | A.Navoiy 534 35 15 3844800 | 420000 | 198450 | 4463250
2 | Mustaqillik 448 5 13 3225600 | 60000 171990 | 3457590

Il. 1.YTHdan yo’qotishlarni aniglaymiz:
Syi™ = >'ni * Pi + Y ki * M;

bu erda:

n; — jabrlanganlar soni;
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Pi — YTH natijasida bir odam yo’qotilishish qiymati;

ki — shikastlangan avtomobillar soni;

M; — shikastlangan transport vositalarining material yo’qotilishidagi qiymatlari.

A.Navoiy ko’chasida 2020 yil sodir bo’lgan YTH statistikasi quyidagicha:

O’lim 1ta 40101000 so’m

Jarohatlanganlar 65 ta 10172000 so’mdan

formuladan YTHdan yo’qotishlarni qiymatini aniqlaymiz:

Syh™¥' =1 *40101000 + 65 * 10172000 = 701281000 so’m.

Ko’rilayotgan ko’chadagi YTHni kamaytirish uchun quyidagi ishlarni bajarish magsadga
muvofiq:

- qatnov qismiga ajratuvchi metall to’siglar o’rnatish;
- gatnov qismiga 1.1 yo’l chizig’ini chizish;

- qatnov qgismiga 1.6 yo’l chizig’ini qayta chizish;

- lar to’xtash joylarini jihozlash.

Bular YTHni ma’lum miqdorda kamaytiradi. Tadbirlarni kiritgandan keyin YTHdan
yo’qotishlarni quyidagi formula orqali aniqlanadi:

Sythko’r = Sythmav K1*Ko*Ka*Ky

bu erda:

K1 — gatnov gismiga ajratuvchi metall to’siqlar o’rnatgandan keyin YTHni kamayishini
hisobga oluvchi koeffitsient, K1 = 0,56;

K2 - gatnov gismiga 1.1 yo’l chizig’ini chizish natijasida YTHni kamayishini hisobga
oluvchi koeffitsient, K2 = 0,83;

K3z - qatnov qismiga 1.6 yo’l chizig’ini qayta chizish natijasida YTHni kamayishini
hisobga oluvchi koeffitsient, Kz = 0,83;

Ks — lar to’xtash joylarini jihozlash natijasida YTHni kamayishini hisobga oluvchi
koeffitsient, Ks=0,48.

Ushbu K1 - K4 giymatlar adabiyotda keltirilgan jadvaldan olinadi.

Tadbirlarni kiritgandan keyin YTHdan yo’qotishlarni giymatini aniglaymiz:

Sy = 701281000 * 0,56 * 0,83 * 0,83 * 0,48 = 129860635 so’m

Y THni kamayishi hisobiga tejamkorlikni aniglaymiz:

IYTH - Sythmav _ Sythko’r
Iyt = 701281000 so’m — 129860635 so’m = 571420365 so’'m.

2. Yo’lning o’tkazish qobiliyati va harakat xavfsizligini oshirish bo’yicha tavsiya etilgan
tadbirlarni goplash muddati hamda samaradorlik koeffitsientini formulaga asoslanib aniglaymiz.
Samaradorlik koeffitsientini quyidagi formula orgali aniglanadi:

En = (3. Sant IvytH) / (C1 + C2+C3 + C4)

bu erda:

En — hisobiy samaradorlik koeffitsienti;

> San - A.Navoiy ko’chasi uchun jami yo’qotishlar qiymati, 4463250 so’m;

IvtH - A.Navoiy ko’chasida YTHni kamayishi hisobiga tejamkorlik, 571420365 so’m;

S1 - gatnov gismiga ajratuvchi metal to’siglar o’rnatishning smeta narxi, KOD AVS ga
[60] muvofiq 1kmq 22162435 so’m bo’lib, ko’rilayotgan ko’chaning uzunligi 3,1 km, bundan
S1=22162435 * 3,1 = 68703648 so’m.

S2 —qatnov qismiga 1.1 yo’l chizig’ini chizishning smeta qiymati, E27-65-1 T.4 ga
asosan 1 km q 4390210 co’m bo’lib, ko’rilayotgan ko’chaning uzunligi 3.1 km, bundan S2 =
4390210*3.1 = 136096547 so’m.

S3 - gatnov qismiga 1.6 yo’l chizig’ini chizishning smeta giymati,

CPH 27-09-16-5 K-1.2 ga [62] muvofiq 1km = 944467 so’m bo’lib, ko’rilayotgan
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ko’chaning uzunligi 3,1 km, bundan S3 =2927847 so’m .
S4 - lar to’xtash joylarini jihozlashning smeta qiymati, E27 — 48 — 3 ga muvofiq

S4 = 664873050 so’m.

formulaga asosan samaradorlik koeffitsientini aniglaymiz:

En = (8556330=571420365)/(68703648=136096547=2927847=664873050)= 0,67

Kapital sarflarning goplash muddatini aniglaymiz:

Tq =1/ Ex
Tq=1/0,67 =1.4yil yoki 16 oy
Yuqoridagi ketma-ketlikda Mustaqillik ko’chasi uchun iqtisodiy hisoblarni keltiramiz.
Mustagqillik ko’chasida 2020 yil sodir bo’lgan YTH statistikasi

quyidagicha:
O’lim 2ta 40101000 so’m
Jarohatlanganlar 57 ta 10172000 so’mdan

Yugqoridagi formuladan YTHdan yo’qotishlarni qiymatini aniglaymiz:
Sy =2 * 40101000 =57 * 10172000 = 660006000 so’m
Ko’rilayotgan ko’chadagi YTHni kamaytirish uchun quyidagi ishlarni bajarish magsadga
muvofiq:
- qatnov qgismiga ajratuvchi metal to’siglar o’rnatish;
- qatnov qismiga 1.1 yo’l chizig’ini chizish;
- qatnov qgismiga 1.6 yo’l chizig’ini qayta chizish;
- lar to’xtash joylarini jihozlash
Natija: Bular YTHni ma’lum miqdorda kamaytiradi. Tadbirlarni kiritgandan keyin
YTHdan yo’qotishlarni quyidagi formula orqali aniqlanadi:

Sythko’r - Sythmav K1*Ko*Ks*Ky

bu erda:

K1 — qatnov gismiga ajratuvchi metal to’siqlar o’rnatgandan keyin YTHni kamayishini
hisobga oluvchi koeffitsient, K1 = 0,56;

K2 - qatnov qismiga 1.1 yo’l chizig’ini chizish natijasida YTHni kamayishini hisobga
oluvchi koeffitsient, K2 = 0,83;

K3z - qatnov gismiga 1.6 yo’l chizig’ini qayta chizish natijasida YTHni kamayishini
hisobga oluvchi koeffitsient, K= 0,83;

K4 — lar to’xtash joylarini jihozlash natijasida YTHni kamayishini hisobga oluvchi
koeffitsient, K4 q 0,48.

Ushbu Kj - K4 giymatlar [54] adabiyotda keltirilgan jadvaldan olinadi.

Tadbirlarni kiritgandan keyin YTHdan yo’qotishlarni giymatini aniglaymiz:

Sy ™ = 660006000 * 0,56 * 0,83 * 0,83 * 0,48 = 122217482 so’m.

Y THni kamayishiga hisobiga tejamkorlikni aniglaymiz:

Iyt = Syth™ - Syin*®T = 660006000 so’m — 122217482 so’m = 537788518 so’m.

3. Yo’lning o’tkazish qobiliyati va harakat xavfsizligini oshirish bo’yicha tavsiya etilgan
tadbirlarni goplash muddati hamda samaradorlik koeffitsientini formulaga asoslanib aniglaymiz.
Samaradorlik koeffitsientini quyidagi formula orgali aniglanadi:

En = (I,°N = Iytn) /(C1 = C2=C3 = C4)

bu erda:

En — hisobiy samaradorlik koeffitsienti;

S1 - gatnov gismiga ajratuvchi metal to’siqlar o’rnatishning smeta narxi, KOD AVS ga
muvofiq 1kmq 22162435 so’m bo’lib, ko’rilayotgan ko’chaning uzunligi 3 km, bundan S1
=22162435 * 3 = 66487305 so’'m.
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S2 —qatnov qismiga 1.1 yo’l chizig’ini chizishning smeta qiymati, E27-65-1 T.4 ga
asosan 1 km q 4390210 co’m bo’lib, ko’rilayotgan ko’chaning uzunligi 3 km, bundan S2 =
4390210*3 = 13170630 so’m.

S3 - qatnov gismiga 1.6 yo’l chizig’ini chizishning smeta giymati,

CPH 27-09-16-5 K-1.2 ga [62] muvofiq lkm q 944467 so’m bo’lib, ko’rilayotgan
ko’chaning uzunligi 3 km, bundan S3 = 944467 * 3 = 2833401 so’'m .

S4 - lar to’xtash joylarini jihozlashning smeta giymati,

S4 q 664873050 so’'m.

38-formulaga asosan samaradorlik koeffitsientini aniglaymiz:

En=(3457590 + 537788518) / 66487305 +13170630+2833401+664873050= 0,72

Kapital sarflarning goplash muddatini 39-formulaga asosan quyidagicha aniglaymiz:

Tq=1/Ex=1/0,72 =1.3 yil yoki 15 oy

Xulosa

Demak, tavsiya etilayotgan tadbirlarimiz samarador hisoblanar ekan. Avtomobillar va
jamoat transportlari harakatlanadigan boshqa ko’chalarda ham yuqorida keltirilgan harakat
tezligini aniglab, uni kamayishi sababli kuzatiladigan yo’qotish vaqtini hisoblab, shuningdek,
YTH statistik ma’lumotlariga asoslanib, harakat xavfsizligini ta’minlash magsadida belgilangan
tavsiyalarni samaradorligini aniglanishi mumkin.
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UDK 629

AVTOTRANSPORT KORXONALARIDA AVTOMOBILLAR TEXNIK
EKSPLUATATSIYASI TARAQQIYOTINING YO’NALISHLARI

Islomov Sherzod Eshquvvatovich,
JizPl, dotsent, sh.islom@list.ru. Tel: 933032282

Annotatsiya. Mazkur maqgolada kichik quwvvatli avtotransport korxonalarining
avtomobillariga texnik xizmat ko’rsatish va ta’mirlash ishlarini tashkil etish samaradorligini
oshirish bo’yicha tavsiyalar ishlab chiqilgan.

AHHoTauusi. B 1maHHOW cTaThe paccMaTpUBaeTCsi PEKOMEHIAIMU TI0 TTOBBIIICHUIO
3G(GEKTUBHOCTH  YCIYr 1O TEXHHYECKOMY OOCITY)KMBAaHUIO H PEMOHTY HEOOJIbIINX
ABTOTPAHCIIOPTHBIX NPEATPUATHI.

Abstract. This article discusses recommendations for improving the efficiency of
services for maintenance and repair of small motor transport enterprises.

Kalit so’zlar: Avtomobil, avtotransport korxonasi, ishlab chigarish texnika bazasi, texnik
servis, ta’mirlash, ekspluatatsiya, tashkiliy tamoyillar.

KuaroueBasi cioBa: ABTOMOOMIIb, aBTOTPAHCIOPTHOE MPEANPHUITHE, TPOU3BOJCTBEHHAS
TEXHUYeCKass 0a3a, TEXHHYECKOe OOCITy)KMBaHHE, PEMOHT, IKCIUTyaTallsi, OpTaHW3allMOHHBIC
IMPUHIUIIBL

Key worlds: Automobile, motor transport enterprise, production technical base,
maintenance, repair, operation, organizational principles

Respublika statistika qo‘mitasining 2022 yilning yakunlari bo‘yicha yillik statistika
ma’lumotlariga ko‘ra, 2022 yilning 1 yanvari holatiga ko‘ra transport sohasida qariyb 15360 ta
korxona va tashkilotlar faoliyat yuritgan. Respublikamiz miqyosida turli transportda yuk va
yo‘lovchi tashish aylanmasi bo‘yicha statistika qo‘mitasi taqdim etgan ma’lumotlarini tahlil
qiladigan bo‘lsak, 2022 yilda umumiy transportlarda tashilgan yuk xajmi 1398 mlin tonnani
tashkil qgiladi, shundan, 90,2%i avtomobil transport hissasiga, yo‘lovchi tashish bo‘yicha 97.5%
ko‘rsatgich avtomobil transportiga to‘g‘ri keladi [1].

Avtomobil transporti eng qulay va foydalanish oson transport vositasi sifatida mamlakat
igtisodiyotida o‘rni muhimligi, katta ijtimoiy ahamiyatga ega ekanligi yuqoridagi
ma’lumotlardan ko‘rinib turibdi. Yuk va yo‘lovhchi tashish bilan shug‘ullanayotgan avtomobil
transporti vositalarining samarali ishlashi va yuqori texnik tayyorgarligini ta’minlash uchun
ularga texnik servis va tamirlash, saqlash, diagnostika, yonilg‘i-moy va ehtiyot gismlar bilan
ta’minlash zarur. Bu vazifalarni aynan avtotransport tarmog‘i korxonalari amalga oshiradilar [2].

90,20%
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1-rasm. Tashilgan yuklarning transport turlari bo‘yicha taqsimlanishi
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2-rasm. Tashilgan yo‘lovchilarning transport turlari bo‘yicha tagsimlanishi

Hususiylashtirish, bozoq iqtisodiyoti sharoitida va raqobat yuqori bo‘lgan hozirgi davrda
muhitga tezkor moslashish, raqobatbardoshlilik, moliyalashtirish va kapital mablag‘larni
qgoplash muddati uzoqligi, yuk va yo‘lovchi oqimining o‘zgarishi, mavsumlarga tezkor
moslashish (bu harakatdagi tarkibni iste'molchilarga yaginlashtirishga yordam beradi va yuk va
yo‘lovchi oqimiga tezkor moslashish imkonini beradi) kabi omillar ta’sirida avtotransport
korxonalarining tarkibidagi avtomobillar soni me’yordan kamayishiga sabab bo‘lmoqda. Va bu
kompleks avtotransport korxonalari iborasidan farqli ravishda, fanda yangi termin “Kichik
quvvatli avtotransport korxonalari” iborasi paydo bo‘lishiga olib keldi. Bundan tashgari, sanoat,
ishlab chiqarish, qurilish, gishloq xo‘jaligi, neft va gazni qayta ishlash, sanoat zonalari, qo‘shma
korxonalar va iqtisodiyotning boshqa tarmoqlari tarkibida kichik avtotransport korxonalari paydo
bo‘lmoqda [3].

Avtomobil transportining iqtisodiyotda tutgan o‘rni nuqtai nazardan kelib chiqib, yaqin
10...15 yilda avtotransport korxonalarining taraqqiyotini quyidagi 5 ta yo‘nalishlarda ko‘rsatish
mumkin:

1. Mamlakatning avtomobil parki, aynigsa, yengil va jichik sinfli yuk va yo‘lovchi
avtomobil parki, uning rusumlari, markalari o‘sishida davom etadi.

2. Parkda, xususiy avtomobillar sektori (80%dan ortiq) o‘sib boradi, u nafaqat yengil,
balki yuk-yo‘lovchi va kam yuk ko‘taradigan yuk avtomobillarni va kam o‘rinli avtobuslarni
(mikroavtobuslarni) o‘z ichiga oladi. Avtomobillarning konstruktsiyalari murakkablashgan, yo‘l
va ekologik xavfsizligiga talab qat’iylashib borgan va aholining turmush darajasi o‘sib borgan
sari, bu avtomobillarga maxsus korxonalarda (ustaxonalarda, texnik servis stantsiyalarida,
dilerlarda, yuqori toifali korxonalarda) xizmat ko‘rsatish ulushi oshib boradi va xalqaro tajribaga
binoan 70...80%ga etadi.

3. Transport bozoridagi ragobat ATKning magsadlariga tuzatishlar kiritib turadi, chunki
undan shu lahzada transport jarayonida kerak bo‘lgan avtomobil parkining ishga layoqatliligini
(yuk ko‘tarishini, ixtisoslanishini, sig‘imini, qulayligini va boshqalarni) o‘z vaqtida ta’minlash
talab gilinadi. Bu holat, shuningdek avtomobillarni ishga layogatliligini ta’minlash bo‘yicha
xarajatlarni tejash zaruriyati, texnik servis va ta’mirlash texnologik jarayonlarining tashkil
qilinishiga talabni orttiradi, ya’ni shaxsiy javobgarlikni va hisobotni yo‘lga qo‘yish, iloji
boricha yangi axborot texnologiyalarini va ilmiy asoslangan uslublarini qo‘llash bilan
qarorlarni ishlab chiqish va qabul qilish kerak bo‘ladi.

4. Avtomobillar texnik tizimining mustahkamligining oshishi va ular konstruktsiyasida
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elektron va kompyuter qurilmalarining keng qo‘llanishi, shuningdek, qo‘shimcha uskunalar
(konditsionlash, isitish va shamollatish, aloga va axborot vositalari, muxofaza qurilmalari va
h.k..lar) o‘rnatilishi oldindan ko‘riladigan (profilaktika) choralarni va ta’mirlash ishlarini,
nazorat-diagnostika, sozlash, elektrotexnik va akkumulyator ishlarini gayta tagsimlashga olib
keladi, texnik foydalanishda yangi ish turlari - avtomobil ichiga o‘rnatilgan elektron va
kompyuter uskunalar va buyumlarga xizmat qilish va ularning ta’mirlash keng rivoj topadi.
Konstruktsiyalarning murakkablashuvi va elektronlashuvi texnik foydalanishda shu
o‘zgarishlarga mos keladigan nazorat-diagnostika va texnologik uskunalarni qo‘llashni taqozo
etadi, hamda wularni ishonchligiga, aniqligiga va metrologiya of‘lchamlari bilan
ta’minlanganligiga talab oshib ketadi.

Bu xildagi ishlar malakali xodimlarni jalb etishni va murakkab texnologik uskunalarni
qo‘llashni talab etadi, ularni bajarish asosan ixtisoslashgan korxona va ishlab chigarishlarda,
shuningdek yugori toifali korxonalarda rivojlanadi.

5. Kichik quvvatli avtotransport korxonalarining soni ortib borshi natijasida bunday
korxonalar uchun alohida me’yorlar, huquqiy hujjatlar, talablar va nizomlarni ishlab chiqish va
amalga tadbiq etish zarurati paydo bo‘ladi [4].

Raqobatchilik va sifatga talab qat’iylashgan bozor sharoitida, tashkiliy tamoyillar
asosida, kichik quvvatli ATKdan ko‘ra katta ishlab chiqarish dasturli, samarali ishlab chiqarishga
imkon yaratadigan, ixtisoslashgan ishlab chigarishni, marakazlashgan texnik servisni va
ta’mirlashni  qayta tiklash maqsadga muvofiq bo‘ladi. Bu ishlar yiriklashtirish
(kontsentratsiyalash), (kooperatsiya) va ixtisoslash tamoyili ko‘rinishida amalga oshiriladi (3-
rasm).

Kichik quvvatli ATKlarning IChTBsini rivojlantirish

tamoyillari
v \ 4 v
Yiriklashtirish Hamkorlik Ixtisoslashtirish
(kontsentratsiyalash|| (Kooperatsiyalash)
e N -
TS va T uchun Texnologik = buyumli, ashyoli
IChTBni = hamkorlik
7 Dirlashtirish ( "k agregat-uzelli
\ J Tashkiliy-
s  l boshqgaruv = detallar bo’vich
TSva T uchun hamkorligi detallar bo’yicha
= mehnat resurslarini| | - J
birlashtirish r N - texnologik
L ) Axborot aloga
- | hamkorligh ] [ ibli-texnologik
Tashkiliy
boshgaruv tarkibinif | (" nlr
tuzish | [Xo’jalik hamkorlig| | | funktsiyali
(vazifali)

3-rasm. Kichik quvvatli ATKlarni rivojlantirish tamoyillari

Konsentratsiyalash — bu avtomobil transportining harakatlanuvchi tarkibiga texnik servis
va ta’mirlash ishlarini bajarish uchun ishlab-chigarish texnik bazasini (IChTB), mehnat va
boshga resurslarni birlashtirishdir. Odatda, 1TBni kontsentratsiyalash avtomobil parkini
yiriklashtirish va korxonaning yagona tashkiliy-boshqaruv tarkibini tuzish bilan bog‘lig.
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Kontsentratsiyalash ishlab chiqarish dasturining o‘sishiga olib keladi. Xususan, Mehnat
unumdorligini  100%dan 200%gacha oshishi, mexanizatsiyalashganlik darajasi 25%dan
40%gacha o‘sishi va ishlab chiqarish maydonining 1 m? yuzasidan olinadigan mahsulotni
100%dan 250% gacha o‘shishiga olib keladi.

Ixtisoslashtirish — bu, harakatlanuvchi tarkibga, agregat va tizimlarga texnik servis va
ularni ta’mirlash ishlarining cheklangan ro‘yxati (nomenklaturasi)ni bajarishga qaratilgan bu
ilg‘or texnologik jarayonlarni va unumdor texnologiyalarni samarali ishlatish, malakali
xodimlarni jalb gilish imkonini beradi.

Hamkorlik (kooperatsiya) — bu, harakatlanuvchi tarkibga texnik servis va ta’mirlash
bo‘yicha ma’lum ishlarni, yoki ular qismlarini ikki yoki bir nechta korxona yoki ishlab chigarish
bo‘linmalari tomonidan hamkorlikda bajarishdir; ular orasida texnologik, tashkiliy-boshgaruv,
xo0‘jalik va axborotlar alogasi anig-tayin tashkil gilinishi tagozo etiladi.

Ixtisoslashtirish ishlab-chigarishni kontsentratsiyalashning ko‘rinishi, shakli, teranligi va
darjasiga garab baholanadi.

Umum foydalanishdagi avtomobil transportining harakat tarkibini ishga layoqatli holda
tutish tizimida ixtisoslashuvning quyidagi turlari ajratiladi: tarmoglararo, tarmoq bo ‘yicha,
hudud buyicha, xo ‘jalik ichida, tsex ichida (bo ‘lim ichida yoki post ichida). Masalan, gismlarga
ajratish bo‘yicha, butlash bo‘yicha, motor bo‘limida quvvat agregatlarini echish va chinigtirish
bo‘yicha ixtisoslash.

Ixtisoslashtirishning quyidagi shakllari bor:

o buyumli, ashyoli — bu MTX bo‘limlarining harakatlanuvchi tarkibning alohida
turlariga texnik servis va ularni ta’mirlash ishlari bo‘yicha ixtisoslanishi; bu holda bitta
korxonada yoki bo‘linmada, uning ishga layoqatliligini ta’minlash bo‘yicha ishlar majmuini
bajarish uchun turli texnologik uskunalar yig‘iladi;

o agregat-uzelli — bo‘linmalarning agregatlar, uzellar, tizimlarga texnik servis va
ularni ta’mirlash bo‘yicha ixtisoslanishi, masalan, dvigatellarni mukammal ta’mirlash bo‘yicha,
gazballonli uskunalarni o‘rnatish va ta’mirlash bo‘yicha, kompyuter tizimlar bo‘yicha
markazlashgan ustaxonalar;

o detallar bo ‘yicha - harakatlanuvchi tarkibni hamma turlarining detallarini ishlab
chiqgarish va gayta tiklash bo‘yicha ixtisoslashish, masalan, tirsakli vallarni qayta tiklash
ustaxonalari;

o texnologik — texnologik uskunalarning umumiyligi asosida bir turdagi texnologik
jarayonlarni, amal yoki amallar guruhini bajarishga bo‘linmalarning ixtisoslanishi, masalan,
ustaxonalar, texnik servis shoxobchalari, avtomobillarni bo‘yash va shinalarni o‘rnatish ishlari
bo‘yicha markazlashtirilgan bo‘linmalar va h.k.;

o tartibli-texnologik — texnik xizmat turlari (KXK, TS-1, TS-2) bo‘yicha
ixtisoslanish;

o funktsiyali (vazifali) — yordamchi ishlab chigarishning asosiy ishlab chigarish
jarayonlarini mehnat ashyolari va vositalari bilan ta’minlash, shuningdek, kerakli mehnat va
yashash sharoitlarini yaratish bo‘yicha ixtisoslanish.

Umuman olganda mazkur tamoyillardan kooperatsiyalsh tamoyili sodda, tashkiliy
jihatdan murakkab bo‘lmagan tamoyil hisoblanadi.

Avtotransport korxonalarining quvvati, vazifasi, zamonaviy taraqqiyoti va unga ta’sir
giluvchi asosy faktorlar, ATKIarni rivojlantirishning asosiy tamoyillari, avtomobillarning texnik
tayyorgarligi va samalaradorligini oshirish yo‘llarini tahlil qilgan holda, aytish mumkinki
avtotransport korxonalarining ishlab chigarish texnika bazasini rivojlantirishga qo‘yiladigan
asosiy talablar qo’yiladi:
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Ishlab chiqgarish texnika bazasi quvvatini rivojlantirishga qo’yiladigan asosiy talablar [5]:

-takomillashtirish rejasida reglament, me’yoriy-huqugiy Xxujjatlar va namunaviy
loyihalarga asoslanish;

-ishlab chigarish jarayonlarini mexanizatsiyalash, avtomatlashtirish va kompyuterlar
bilan jihozlash;

-avtomobillarning texnik ekspluatatsiyasining atrof-muhitga zararli ta’sirini kamaytirish;

- Fan va texnika yutuqlari va xorijiy davlatlar ilg‘or tajribalari qo‘llash orgali
avtomobillarning yuqori texnik tayyorgarlik darajasini ta’minlash;

ATKlarini rivojlantirishda asosiy tashkiliy tamoyillarini qo’llash [6].

Hulosa o’rnida aytish mumkinki, kichik quvvatli avtotransport korxonalari reglamentda
belgilangan vazifalarni amalga oshirishi uchun kichik bo‘lsada o‘z ishlab chigarish texnika
bazasiga ega bo‘lishi, lekin korxonaning quvvati, iqtisodiy ahvoli va kapital mablag‘larning
qoplanish muddati uzoqligi mazkur reglament talablarini bajarishga to‘sqinlik gilar ekan, u holda
muammoning asosiy yechimlaridan biri korxonalar o‘rtasida hamkorlikni tashkil etish
(kooperatsiyalash), va reglamentda belgilangan vazifalarning bir qismini o°zida tashkil etishdir

[8].

Lekin, bizda amalda qo‘llaniladigan ATKlarni texnologil loyihalash uslublari faqat
kompleks ATKlar uchun mo‘ljallanganligi "O‘zbekiston Respublikasi avtomobil transporti
harakat tarkibiga texnik servis va ta’mirlash to‘g‘risida Nizom" va "ATKlarni texnologik
loyihalashning umumittifoq me’yorlari" (TLUM-01-91) va mavjud ATKlarni texnologik
loyihalash uslublariga tayangan holda “Kichik quvvatli avtotransport korxonalarini texnologik
loyihalash uslubiyatini yaratish” ustida ilmiy-tadgiqot izlanishlarni amalga oshirish zaruratini
belgilab beradi.
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JAMOAT TRANSPORTINING YO’LOVCHILARGA XIZMAT KO’RSATISH
SIFATINI OSHIRISH USULLARI
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Annotatsiya. Ushbu maqolada shahar jamoat transportida yo’lovchilarni tashish
samaradorligini oshirish va xizmat sifatini oshirish usullari tahlil gilingan. Jamoat transportida
xizmat ko‘rsatish darajasini oshirishda yo’nalishlardagi harakatlanuvchi tarkibning sonini
belgilash va ularning harakatlanish intervallarini to’g’ri tanlash yaxshi samara berishi
asoslangan. Bundan tashgari shahar aholisining va yo’lovchilarning jamoat transporti
to’g’risidagi fikri o’rganilgan va xizmat sifatini oshirish bo’yicha tavsiyalar berilgan.

AHHOTanusl. B 1aHHON cTaThe aHATU3UPYIOTCSA ITYTH MOBBIMICHHUS 3((PEKTHBHOCTH
MacCa)XNPCKUX IMEPEBO30OK U KAUYCCTBA O6CJIy)KI/IBaHI/I$I B IrOpOACKOM OGH.IGCTBGHHOM TPAHCIIOPTC.
OH oCHOBaH Ha TOM, YTO OHNPEACTICHUEC KOJIHUYCCTBA IIOABMIXXHOI'O COCTaBa Ha Mapuipyrax H
BBI60p MMpaBHUJIIBHBIX HWHTCPBAJIOB HX JABHKCHHA XOPOLIO IOBJIHUAIOT HA IOBBINICHUC YPOBHIA
O6CJ’Iy>KI/IBaHI/I$I B O6H1€CTB€HHOM TPaHCIIOPTE. KpOMe TOro, ObBLIO HU3y4YCHO MHCHHUC JKUTEIIEH
ropojia U MaccaxupoB 00 OOLIECTBEHHOM TPAHCIOPTE M JaHbl PEKOMEHJAIUH 10 YJIYYILIEHUIO
Kadye€CTBa 06CJ'IY)KI/IBaHI/ISI.

Abstract. This article analyzes ways to improve the efficiency of passenger
transportation and service quality in city public transport. It is based on the fact that determining
the number of rolling stock in the routes and choosing the right intervals of their movement will
have a good effect in increasing the level of service in public transport. In addition, the opinion
of city residents and passengers on public transport was studied and recommendations were
made to improve the quality of service.

Kalit so’zlar: transport, yo’lovchi, xavfsizlik, jamoat transporti, xizmat sifati, harakat
tezligi, yo’lovchilar oqimi, harakat intervali.

KuroueBble cj10Ba: TPaHCIOPT, MacCaXup, O€30MacCHOCTh, OOIIECTBEHHBIH TPaHCIOPT,
Ka4u€CTBO O6CJ'Iy)KI/IBaHI/I$I, CKOPOCTH ABUKCHUA, TACCAKUPOIIOTOK, UHTCPBAJI ABUKCHUA.

Key words: transport, passenger, safety, public transport, service quality, movement
speed, passenger flow, movement interval.

Hozirgi kunda respublikamizda yuk va yo’lovchilarni tashishda avtomobil transportining
ahamiyati juda katta. Mamlakat aholisining soni yildan-yilga ortib borishi bilan aholining
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avtomobil transportiga bo’lgan ehtiyoji ham oshib bormoqda. Bu esa tabiiy ravishda shahar
ko’chalarida harakat xavfsizligini ta’minlashda hamda aholiga transport xizmatini ko’rsatishda
bir gancha muammolarni yuzaga keltirmogda. Aynigsa hozirgi kundagi asosiy muammolardan
biri shahar yo’lovchi transportlarining imtiyozli harakatlanishini rivojlantirish va aholiga
ko’rsatilayotgan transport xizmati sifatini oshirishdan iboratdir.

Bizga ma’lumki, shahar ko’chalari harakat tasmalarida harakat miqgdori va uning
tarkibining tez-tez o’zgaruvchanligi kuzatiladi [11]. Harakat miqdorining ortib borishi bilan
avtomobillar to’xtab turish joylariga bo’lgan ehtiyojning ortishiga olib keladi. Hozirgi kunda bu
anchagina katta muammoga aylanganligini ko’rishimiz mumkin. Buning oqibatida transport
vositalarining to’xtash joylari yo’lning gatnov gismida vujudga kelayotganligi kuzatilmoqda. Bu
holat transport vositalarining harakatlanishiga salbiy ta’sir gilayotganligi ma’lum, aynigsa
jamoat transportlarining harakatlanishini qgiyinlashtirib, yo’lning o’tkazish qobiliyatining
pasayishiga, tirbandlikning vujudga kelishiga, transport vositalarining tezligining pasayishiga
olib kelmoqgda [7].

Shahar ko’chalarida harakat miqdorining ortishi aynigsa kunning tig’iz paytlarida jamoat
transport vositalarining ushlanib qolishlariga, aynigsa, avtobuslarning ushlanib golish vaqtining
ortishiga, buning natijasida harakat tezligining pasayishiga, 0’z navbatida qatnovlar
muntazamligining buzilishlari yuzaga kelishiga, yo’lovchilarning kutib qolishlariga sabab
bo’lmoqda [8].

Aholiga ko’rsatilayotgan transport xizmatining sifatini oshirish uchun avvalo jamoat
transportlari harakatlanishi uchun imtiyozli sharoitlar yaratish kerak. Shahardagi yo’lovchilar
harakat miqdori va oqimini aniqlab yo’lovchilar oqimiga moslab yo’nalishlarni tashkil qilish va
harakatlanish intervallarini  belgilash, yo’lovchilar oqimiga garab avtobuslar va
mikroavtobuslarni yo’nalishlarga joylashtirish, asosiy magistral ko’chalar va yo’lovchilar oqimi
yuqori bo’lgan yo’nalishlarga sig’imi katta harakatlanuvchi tarkiblarni joylashtirish va ularning
xavfsiz harakatlanishini ta’minlash muhim vazifa hisoblanadi. Bu borada mamlakatimizda bir
qator huquqiy hujjatlar va qarorlar tasdiglangan va ularning ijrosi ta’minlanmoqda.

Shahar ko’chalarida harakat miqdorining ortishi ayniqsa kunning tig’iz paytlarida jamoat
transport vositalarining ushlanib golish vaqgtining ortishiga, buning natijasida harakat tezligining
pasayishiga, 0’z navbatida qatnovlar muntazamligining buzilishlari yuzaga kelishiga,
yo’lovchilarning kutib qolishlariga sabab bo’lmoqda. Bu muammolarni hal qgilish uchun avvalo
jamoat transportlaridagi yo’lovchilar oqimini o’rganish, yo’lovchilar oqimiga mos ravishda
yo’nalishlarda harakatlanish intervallarini belgilash va harakatni to’g’r1 tashkil qilish lozim [7].

Aholining tashishga bo’lgan ehtiyojini qondirishda avtomobil transporti vositalaridan biri
bo’lgan avtobuslar boshqa transport turlariga qaraganda bir gancha ustunligi va o’ziga xos
xususiyatlari bilan alohida o’rin tutadi.

O’zbekiston Respublikasida bugungi kunda 2 mln. dan ortiq yengil avtomobil, 400 ming
dan ortiq yuk avtomobili va 90 ming dan ortiq avtobus mavjud bo’lib, ular yordamida har yili 3,5
mlrd. yo’lovchi tashilmoqda. Hozirgi vagtda mamlakatimizda 1500 dan ortiq shahar va shahar
tipidagi aholi punktlarida avtobus gatnovlari yo’lga qo’yilgan [3].

Jizzax shahrida ham yo’lovchilarga xizmat ko’rsatishda jamoat transport vositasi
hisoblangan avtobuslar va mikroavtobuslarning ahamiyati juda muhim o’rin tutadi. Ushbu
avtobuslar va mikroavtobuslar har xil yo’nalishlar bo’ylab yo’lovchilarga transport xizmati
ko’rsatmoqda.

Hozirgi kunda Jizzax viloyati bo’yicha shahar, shahar atrofi, viloyat ichi shaharlararo
yo’lovchi tashish bo’yicha jami 127 ta yo’nalishlar mavjud bo’lib bu yo’nalishlarda avtobuslar,
mikroavtobuslar va yo’nalishli taksilar yo’lovchilarga transport xizmati ko’rsatib kelmoqgda (1-
jadval) [6].
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1-jadval
Jizzax viloyati bo’yicha yo’lovchi tashish yo’nalishlari
2022-yil 31-avgust holatiga Jizzax viloyati bo’yicha shahar, shahar atrofi, viloyat ichi
shaharlararo va viloyatlararo yo’lovchi tashish yo’nalishlari
s Qatnov | Transpor | Transport
T/Ne Yo’nalish turi Yosgﬁ}ls}l masofasi, | tvositasi vositasi
km soni, dona rusumi
1 Shahar ichi avtobus 15 167,1 200 Isuzu
yo’nalishlari
2 Shahar 1ch’1 yo nahshh taksi 10 948 87 Damas
yo’nalishlari
3 Shahar atrofi avtobus 27 733,1 87 Isuzu
yo’nalishlari
4 Shahar 'atro,ﬁ yo nah’shh a1 6514 348 Damas
taksi yo’nalishlari Gazel
5 Viloyat ichi V% shqharlararo 39 27716 64 lsuzu
avtobus yo’nalishlari
g | Viloyatichivashaharlararo 2 1135 12 Gazel JAC
yo’nalishli taksi yo’nalishlari
Jami 127 4531,5 798

O’tkazilgan tadqiqotlar natijasida ushbu yo’nalishlarda yo’lovchilarga xizmat
ko’rsatayotgan 800 ga yaqin transport vositalarining hammasi tijorat asosida xizmat ko’rsatuvchi
xususiy tashuvchilarga tegishliligi va ularning aksariyatining foydalanish muddati kam
qolganligini ko’rishimiz mumkin. Chunki yo’lovchi tashuvchi transport vositalarining
foydalanish muddatiga qat’iy talab belgilangan.

O’zbekiston Respublikasi Vazirlar Mahkamasining “Yo’lovchilarni avtobusda tashish
xavfsizligini ta’minlashga doir qo’shimcha chora-tadbirlar to’g’risida” gi 2019-yil 22-maydagi
424-sonli qarorida foydalanish muddati 15 yildan ortiq bo’lgan avtobuslarda yo’lovchilarni
tashish ta’qiglab qo’yilgan [2]. Ushbu qaror ijrosini ta’minlash yuzasidan hozirgi vaqtda
tashuvchilar oldida turgan asosiy muammolardan biri bu - harakatlanuvchi tarkibning
foydalanish muddati tugashi va uning ma’naviy eskirishi. Bu esa 0’z navbatida yo’nalishlarda
harakatlanuvchi tarkibning yetishmasligiga olib keladi. Harakatlanuvchi tarkibning
yetishmasligi, ayniqsa, kunning tig’iz paytlarida yo’lovchilar ko’p miqdorda bo’lganligi uchun
bekatga kirib kelgan birinchi avtobusda ketishiga kafolat berilmasligiga olib keladi, bu esa
ularning kutish vaqtini oshiradi. Bu holat esa yo’nalishsiz taksilar xizmatidan foydalanish
zaruriyatini yuzaga keltiradi [10]. Bu muammolarning oldini olish uchun yo’nalishlarda
harakatlanuvchi tarkiblarning sonini to’g’ri tagsimlash, yo’nalishlardagi harakat intervallarini
to’g’ri tashkillashtirish, kunning tig’iz vaqtlarida harakatlanish intervallarini qisqartirish,
yo’lovchilar oqimi katta bo’lgan yo’nalishlardagi kichik sig’imli avtobuslarni katta sig’imli
avtobuslarga almashtirish va boshqga ishlarni amalga oshirish zarur bo’ladi.

Jamoat transportining sifati ko‘p jihatdan quyidagi parametrlar ta’sirida shakllanadi:

- yo‘nalish tarmog‘i zichligi;

- yo‘lovchi transporti yo‘nalishlari uzunligini barcha tarmoq uzunligiga nisbatini
ko‘rsatuvchimarshrut koeffisienti;

- har bir 1000 aholiga to‘g‘ri keluvchi transport vositalari soni;
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- harakat tekisligi;

- yo’nalishda harakatlanishga ketadigan vaqt;

- transport vositasi yo‘lovchi sig‘imidan foydalanish;

- yetib borish davomida yo‘nalishlarni almashtirish koeffitsienti.
Xizmat sifatini belgilovchi muhim parametrlar quyida keltirigan (1-rasm).

1-rasm.Yo‘lovchilarga transport xizmati ko‘rsatish sifatini belgilovchi omillar

Aholiga sifatli transport xizmati ko’rsatish juda muhim bo’lganligi uchun bu vazifaga
tizimli yondashish kerak [10].

Transport xizmati sifatini oshirish uchun tizimli yondashuv ya’ni shahar atrofi
yo’nalishlarining ma’lum bir tarmog’iga xizmat ko’rsatadigan avtobuslarni tashish jarayoniga
ajratish ishi quyidagi ketma-ketlikda amalga oshirilishi kerak:

- yo’lovchilar oqimi tagsimotining vaqtinchalik va doimiy xususiyatlarini o’rganish,
shuningdek, tashish uchun hagiqiy talabni aniglash;

- yo’nalishlar bo’yicha harakatlanuvchi tarkibning ratsional turlarini va ularning sonini
hisoblash aniq hisoblash;

- shahar atrofiga xizmat ko’rsatadigan avtobuslar parki tuzilmasini yaratish;

- tashish imkoniyati yetishmasa, avtobuslarni yo’nalishlar o’rtasida qayta taqsimlash;

- harakatni tashkil etishning ogilona shakllarini, haydovchilar brigadalari ishini tashkil
etish va yo’lovchilar tomonidan sayohat uchun haq to’lash tizimlarini takomillashtirish va
hakozolar.

Yo’lovchilarga samarali transport xizmati ko’rsatishni tashkil etish uchun yo’lovchilar
oqimi to’g’risidagi ma’lumotlarni tizimli ravishda olib borish zarur. Axborot olishning asosiy
magsadlariga ko'ra yo'lovchilar harakatini o'rganish ikki sinfga bo'linadi. Birinchisi - aholining
transportga bo'lgan ehtiyojlarini aniglashga garatilgan so'rovlarni o'z ichiga oladi, ikkinchisi -
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mavjud transport xizmatlari tizimini takomillashtirish bilan bog'liq [3].

Transportga bo'lgan ehtiyojni o'rganish yo'lovchilarni tashishga bo'lgan talabning
shakllanish gonuniyatlari hagida ma'lumot beradi, transport xizmati so'rovi mavjud tizimi bilan
aholining transport xizmatlariga bo’lgan qondirish darajasi hagida ma'lumot beradi.

Transportda xizmat ko‘rsatish darajasini baholash metodlaridan foydalangan holda
Jizzax shahar avtobus yo‘nalishlarida yo‘lovchilarning manzillariga o‘z vaqtida yetib borish
masalalari, ularga transport xizmati ko‘rsatish sifat darajasini belgilovchi omillarni o‘rganish
bo‘yicha onlayn so‘rovnoma tashkil gilindi.
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Xizmat ko'rsatish turlari

2-rasm. Aholi uchun avtobusda sifat ko‘rsatkichlari muhim bo‘lgan omilllar

Yo‘lovchilarga transport xizmati ko‘rsatish sifatini oshirish uchun avvalo unga ta’sir
etuvchi omillarni chuqur o‘rganish va o‘rganilgan tahliliy natijalarga ko‘ra xizmat ko‘rsatish
parametrlarinibelgilovchi ko‘rsatkichlarni yaxshilash zarur bo‘ladi [5] (2-rasm).

Aholiga jamoat transportida xizmat ko‘rsatish sifatini baholashda dastlabki
ma’lumotlarni olish uchun onlayn so‘rovnoma tashkil qilindi. Ushbu so‘rovnoma oz ichiga 25
ta savollarni gamrab oldi va bu savollar orgali aholining shaxsiy va jamoat transportida
harakatchanligi o‘rganildi. So‘rovnomada ishtirok etgan respondentlarning 46 % avtobusda,
33% taksida va 15% shaxsiy avtomobilda harakatlanishi aniglandi.

Shahar hududlarida yashovchi aholidan jamoat transportida xizmat ko‘rsatish sifatini
baholash so‘ralganda avtobuslarda sifat ko‘rsatkichini belgilovchi omillar: tezlik,narx, qulaylik,
xavfsizlik, harakat jadvali, yo‘nalishda almashinuvchanlik (mepecanka), o‘tirish uchun joylar
mavjudligi kabi ko‘rsatkichlarni “yaxshi”, “qoniqarli”, “yomon” darajalarda baholashda
aksariyat qatnashuvchilar “yomon” darajani tanlagan [12] (3-rasm).

So‘rovnoma asosida olib borilgan tadgigotlar shuni ko‘rsatadiki, unda berilgan barcha
savollar aholiga transport xizmatini ko‘rsatish sifati va uni ta’minlash masalalariga alohida
e’tibor qaratilgan. Ammo aholiga transport xizmati ko‘rsatish sifatiga ta’sir etuvchi omillarning
tasodifiy o‘zgarish tabiati yetarlicha tez o‘zgaruvchan harakat hisoblanadi. Bundan tashgari,
o‘tkazilgan tadgiqotlarda shahar avtobus yo‘nalishlarida yo‘lovchilarning manzillariga o‘z
vagtida yetib borishmasalalari, ularga transport xizmati ko‘rsatish sifat darajasini belgilovchi
omil sifatida yetarli emasligi aniglandi [9]. Bundan shahar avtobus yo‘nalishlarida transport
xizmat sifati parametrlarini takomillashtirish zarurati kelib chigadi.
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Xizmat ko'rsatish turlari

3-rasm. Avtobuslarda xizmat ko‘rsatish sifatini baholash

Buning uchun quyidagi vazifalarni amalga oshirish talab etiladi:

» shahar avtobus yo‘nalishlarida yo‘lovchilarga transport xizmati ko‘rsatish sifatini
baholash bo‘yicha o‘tkazilgan so‘rovnoma tahlili asosida xizmat ko‘rsatish sifatiga ta’sir
etuvchi optimal harakatlanish jadvali, yo‘nalish pasporti va oraliq intervallarni tanlash;

» shahar avtobus yo‘nalishlarida transport xizmati sifat ko‘rsatkichlarini baholash
mezonlarinitakomillashtirish;

» avtobuslarning harakatlanish rejimi bilan boshqariladigan chorrahalar orasidagi
bog‘ligliknianiglash usulini ishlab chigish;

» shahar avtobus yo‘nalishlarida harakatlanuvchi tarkib sig‘imidan foydalanish
koeffitsiyenti me’yoriy giymatini, unga ta’sir etuvchi ko‘rsatkichlar orgali ta’minlash usulini
ishlab chigish.

Yuqorida keltirilgan ma’lumotlarga ko‘ra aholining transport harakatchanlilgini
oshirish, ularga jamoat transportida xizmat ko‘rsatish sifatini yaxshilashda quyidagi
me’zonlar bo‘yicha samarali natijalarolish mumkin:

v’ taksi orgali 1 kunda fagat 1ta manzilga tashrif buyuruvchi 40 % dan ortig aholini
jamoat transporti orgali gamrab olish hamda 1 kunda 3-4 ta va undan ko‘p manzillarga jamoat
transportida gatnovchi 10% aholini yo‘nalishli taksi orqgali tashish evaziga iqgtisodiy
samaradorlikni oshirish;

v/ jamoat transporti tizimini yaxshilash shahar avtobus yo‘nalishlarida
yo‘lovchilarning manzillariga o‘z vaqtida yetib borish masalalari, ularga transport xizmati
ko‘rsatish sifat darajasini belgilovchi omillarni yaxshilash;

v' shaharning avtobus yo‘nalishlari kesishgan hududlarida avtobuslarning
rejalashtirilganharakat intervalini ta’minlash usulini ishlab chiqish;

v shahar avtobus yo‘nalishlarida harakatlanuvchi tarkib sig‘imidan foydalanish
koeffitsienti me’yoriy qiymatini, unga ta’sir etuvchi ko‘rsatkichlar orgali ta’minlash usulini
ishlab chiqish;

v/ jamoat transportida axborot texnologiyalarini qo‘llash orgali to‘liq ragamlashtirish;

v jamoat transporti bekatlarini talab darajasida jihozlash.

Yo’lovchilarni tashish samaradorligini oshirish va xizmat sifatini oshirish transport
korxonalarining asosiy muammolaridan biridir. Buning uchun yo'lovchilar ogimini muntazam
kuzatib, ularning sonini hisobga olish eng muhim vazifalardan hisoblanadi. Yo‘lovchilar oqimini
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o’rganishda  avtomatlashtirilgan  hisoblash  tizimidan  foydalanish  yo’nalishlardagi
harakatlanuvchi tarkibning sonini belgilashda va ularning harakatlanish intervallarini to’g’ri
tanlashda yaxshi samara beradi. Yo’nalishda harakatlanuvchi tarkib qancha ko'p bo’lsa va uning
harakatlanish oralig'i ganchalik qisqa bo'lsa, yo’lovchilarga transport xizmati ko'rsatish sifati
shuncha yaxshi bo’ladi.
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AHHOTaIII/IH. B I[aHHoﬁ CTAaTbC AHAJIM3HUPYROTCA II0KA3aTCIM CKOPOCTH U YCKOPCHUA
aBTOMO6I/IJI$I a TaKKC BJIMAHUC BBIXJIOIIHBIX I'a30B HAa OKPYXAIOUIYIO CpCay, IIPU UCIIOJIb30BaAHUN
OHMoMeTaHa B KA4ECTBE aBTOMOOWILHOTO TOILIMBA.

AHHaTonus. Yoy Makoiaaa aBToMoOWwIs EHMIICH cudaTtruaa OnomMeTaH KyJUTaHIJITaHIa
YUKUHAW Ta3JIapHUHT O9KOJIOTUS Ba anO(I)-MYXI/ITF a TabCUPH, aBTOMOOMIHUHT TC3JIMK, TC3JIaHHNII
KypCaTKU4JIapy TaxXJIWI KWIMHIaH.

Annotation. This article analyzes the speed and acceleration of the car, as well as the
impact of exhaust gases on the environment, when using biomethane as a vehicle fuel.

KuaroueBrle ciioBa: aBTOMOGI/IHL, CKOpPOCTbD, 6I/IOMeTaH, IMPONU3BOAUTCIIBHOCTL, PACXO/
TOIIJIMBA, ITIOKAa3aTCINn 3(1)(1)6KTI/IBHOCTI/I, TATOBO-CKOPOCTHBIC XapaKTCPHUCTHUKNU aBTOMOOWIIA.

Kanut cy3aap: aBTOMOOWIJ, TE31IMK, OWOMETaH, OSKCIUTyaTalus, EHWIFH capdu,
OKCILTyaTalluOH KS'lpcaT KHU4j1ap, aBTOMOOWJIHUHT TOPTHLI-TE3JIMK XYCYCHUATIIApH.

Keywords: car, speed, biomethane, performance, fuel consumption, performance
indicators, traction - speed characteristics of the car.

Hcnonp3oBanne OWMOMeTaHa B KAadyeCTBE TOIUIMBA IS JBUTATEIS pEIIaeT MHOTHE
npobsemst [1]:

- B TIEPBYIO OYEPENb YIYYIIATCS JKOJOTHYCCKUE ITOKA3aTeI TOKCHYHBIX BBIOPOCOB
aBTOMOOMJICH B MPOIIECCE DKCILIyaTalluH;

- BO-BTOPBIX, CO3/IaCTCsI KOHKYPEHTHAsI cpejia B POPMHUPOBAHUY IICH HA TOILIURBO;

- B-TPETHUX, JUIsI BhIIETICHUS OMOMETaHa KaK MCTOYHUKA SHEPTUU CO CTOPOHBI HAYYHO-
MIPOU3BOJICTBEHHBIX OOBCAMHCHUH CO3MaqyT OJIArONPHUATHBIC YCIIOBUS IS pa3pabOTKH W
CO3JIaHUsI HOBBIX TEXHOJIOTHH MepepadOTKH OTXO0JIOB;

- B-YETBEPTHIX, CHUKACTCS PUCK 3arpsA3HEHUS MOYBBI M BOJIBI 3a MPEEIaMHi TOPOJIOB U
HACEJICHHBIX ITYHKTOB, 0COOEHHO B IIPHIOPOKHBIX 30HAX.

[TosToMy paccMOTpUM TMPEUMYIIECTBA HCIOJIL30BAaHUS OHOMETaHa B KadecTBE
MOTOPHOTI'O TOTUIMBA:

- Huskuii ypoBeHb TOKCHYHBIX BEHICCTB B BBIXJIOMHBIX TIa3axX, BBIOPACKIBACMBIX
JBUTATEJIEM BHYTPECHHET'O0 CTOPAHMS;

- CTOMMOCTh OHOTasa JICHIeBIIe 10 CPAaBHEHUIO C HEPTIHBIM TOILTUBOM

- YBEJIMYCHHUE CPOKA CITY>KOBI JBUTATEIICH BHYTPEHHETO CTOPAHUS;

- BRICOKOE OKTaHOBOE unciio (110);

- TpeOyeTcsl MEHBIIIE 3aTPaT Ha IKCIUTyaTalllio, TEXHHYECKOe OOCTYKHBAHUE W PEMOHT
JBUTATENIS, YeM TIPH UCTIOJIB30BaHUN HEPTEIPOTYKTOB.

[Tpu rcmonp30BaHUK B KAYECTBE TOIUTHBA B ABTOMOOMIIE OMOMETAaHOBBIX TOIUIMB PA3HOTO
COCTaBa aHaJlU3 TATOBO-CKOPOCTHBIX IMOKa3aTesied aBTOMOOWJIS CBHUICTCIILCTBYET O TOM, YTO
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aBTOMOOWIJIb MOXET JBUTAThCcsl 0€3 TEeperpy3oKk B TEXHHYECKOM, PEMOHTHO-TPAHCTIOPTHOM
WCTIONMHEHUHU. TeXHUYeCKoe OOCTY)KMBaHHE aBTOMOOMJICH-M3YJarOTCs BCE BHJIBI TEXHUYECKOTO
OOCTyXKMBaHUS JIsl MOAJCPKAHUS TEXHUYECKOTO COCTOSIHHME aBTOMOOWIS B YCTAHOBIICHHBIC
cpoku. ToruMBHAs YJKOHOMUYHOYTH aBTOMOOWIIA - B YCJIOBUSIX BBICOKHX 1I€H Ha OCH3MH MHOTHE
TPAHCIIOPTHBIE KOMITAHMM MMEIOT BO3MOKHOCTH JOTOJIHUTENBHO CHHU3UTH HKCILTyaTallMOHHbBIE
pacxo/bl M YCTAaHOBUTH Ta30BO€ OOOpYyIOBaHME ISl MCIOJIB30BaHUSI OOjee MEMEBbIX BUJIOB
TOILJIMBA, T.€. IPOJYKTOB ra3omnepepadoTku (MpomaH, MeTaH, buomeran). [2].

B xoze namiero mccienoBaHUsl Mbl IPOBENIM HECKOJIBKO SKCIIEPUMEHTOB MO yIYyUIICHUIO
XapaKTePUCTHK aBTOMOOWJIS C WMCIOJIh30BaHHMEM OMOMETAaHOB Pa3HOTO cOocTaBa. B cBsi3u ¢
BaXKHOCTBIO TATOBO-CKOPOCTHBIX XapaKTEPUCTUK B palboTe aBTOMOOWJIEH MBI IPOBEIU
OTJIEJIbHBIE PACUETHI.

DKcrepuMeHTaabHble paboTel ObUTH TpoBeeHbl B meHTpe “NIPO STANDART” mo
WCIIBITAaHUSIM KOJIECHOM M T'YCEHUYHOW TEXHUKH U MPOTYKIIMH MPOU3BO/ICTBA.

B kadecTBe 00BeKTa MccleqoBaHUsT Mbl BbIOpanmu aBToMoOmitb Chevrolet Spark. Otot
aBTomoOmib 2019 roma BeImycka, o0beM aBurarens 1249 cm®, MomHocTs nBuTaTens 77 kB,
MOIIHOCTh 85 JOWIaJAMHBIX CWJI U MaKCHMalbHOE 4YHUCIO0 000pPOTOB KojeHuaTtoro Bayia 6400
00/MUH. TaTEeHT.

ABTOMOOWJIb OCHAIIIEH 65-TUTPOBBIM OCH3UHOBBIM JIBUTATEIEM TPETHETO MOKOJICHHUS.

HN3mepurtenbHble NpudoOpbI:

npuOop U1 U3MepeHus TemrepaTypsl U BiaxkHoctu UBTM-7;

MUKponporeccopHsiii repmometp TTM-2;

O6apometp-anepous M-67;

lNazoananuzarop DJIAH CO-50;

["azoananuzatop Elan NO/NO2;

YcaoBus ucnbiTaHuil [[MCKEHTCKOroO MOJIUTOHA, TAE MPOBOAWIMCH SKCIIEPUMEHTAIbHBIE
paboThI:

JIOPOXHBIC YCIIOBHS - CyXasi, C IEMEHTHBIM IMMOKPBITHEM, POBHAS;

3arpyska aBTOMOOWIIS - BOJUTEIb U TECTEP;

JIaBJICHHUE BO3/yXa - 722 MM.CUM.YCT;

Temnepatypa Bo3nyxa- 33°C;

BJIQXKHOCTH - 54 %;

CKOpoch BeTpa - 1,2 M/c;

ypoBeHb 11yma - 34 n1bA.

B xome ucneiTaHuii B KayecTBE TOIUIMBA HCMonb3oBain OeHsuH AM-91 u razosele
OaJIJIOHBI, HAaMlOJIHEHHBIE OMOMETaHOBBIMU T'a3aMU pazu4Horo cocrasa (1-puc, A, b Ba B).

= ol

A) 67% miporiecc UCTIBITAaHUS COJIEPKAHUS b) 87% nporuiecc ucnbITaHus COACPKAHUS
MeTaHa MeTaHa
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B) 92% mporuecc ucnbiTaHUS COAEpKaHUS
MeTaHa
Puc -1. HanosiHeHHbIe 0MOMETAHOM ra30Bble 0AJIOHBI C PA3HBIM COJEPKAHHEM METaHA

I') O6opynosanue ucnerranuii"Corrsys Datron".

Pe3yabTarhl MCIBITAHUIM:

Bo Bpemsi wuccienoBaHuii, NMPOBEACHHBIX HA IMOJMIOHE, OMPEIEICHUE 3KOJIOIMUECKUX
MoKasaTesieil aBToMoOuJIs, paboTaloIIero Ha pa3IMUHbIX BUIaX TOTUTMBAX, BBIXJIOMHBIX Ta3bl JJIS
aHaJM3a OTOWpANIHMCh O HEWTpalu3aTropa Karajau3aTopa s OIEHKH YPOBHS BBIOPOCOB B
3aBUCUMOCTH HCIOJIb3yeMOro MOTOPHOTO TOTUIMBA.

Ha ocHOBaHMM TOJIy4eHHBIX PE3YyJIbTATOB ONPEAENIEH COCTaB M KOJMYECTBO BPEIHBIX
ra3oB, BBIJIEISEMBIX aBTOMOOWJIEM TPHU JIBHMKEHUU C PA3HOM CKOPOCTHIO B OMOMETaHE Pa3HOIo
cocrtapa Ta0numia-1.

CocTaB ¥ KOJIMYECTBO BPEHBIX Ta30B MPH JIBMKEHUN HUCIIBITYEMOTI'0 aBTOMOOHIIS ¢ pa3HOH
CKOPOCTBIO Ha OMOMETaHe Pa3HOro COCTaBa MPBEACHBI B BUAC rpaduka.

amuccua CO (%) amuceua CH (4Hm)
1,5 60
1 40 R R R
0,5 /‘/ 20
0 0
40 60 80 100 40 60 80 100

beH3uH AN-91

BeH3nH AM-91 Buoras (meTaH 92 %) Buoras (meTtaH92 %)

avuccusa CO2 (%) oo amunceus NO, (4HM)

2 / 400
1 \/\
200

40 60 80 100

Bensun AU-91 Buoras (vetan 92 %) 40 60 80 100

beH3nH AN-91 Bvoras (meTaH92 %)

Puc.-2. KoanyecTBO BpeIHBIX I'a30B.
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Taoauna-1
OneHka BbIOPOCOB HA MOCTOSTHHBIX CKOPOCTSIX MPH UCMOJIb30BAHUM Pa3HBIX BUI0B
TOILINBA
Ennarn Typn CO, % CH, uam NOx, yaM 02, % CO2, %

CxopocTh IBHKEHUSI ABTOMOOUIIS, KM/4

40 | 60 | 80 |100| 40 | 60 |80|100| 40 | 60 | 80 |100/40| 60 |80|100] 40 |60 |80 | 100

beusun AU-
91 0,23/0,38(0,35(1,15| 29 | 33 | 28| 41 |555|397 | 541 |343|5,4(5,45|6,0 |5,83/1,58|2,0(2,54| 2,30

buoras (¢

COZICPIKAHUEM | 002 |0,03(0,04| 0,1 | 37 | 38 [ 62| 7,1 | 256 | 187 | 243 |1766,0 |6,03| 5,9 |5,10| 0,56 | 0,6 |0,78| 0,85
MeTtaHa 92 %)

buoras (¢

CONEPIKAHHUEM | 002 1003 |0,04| 0,1 | 49 | 42 | 67| 69 | 254|171 | 252 | 184|5,8 |5,87| 5,8 |5,25( 0,62 | 0,6 |0,82| 0,87
MetaHa 87 %)

buoras (¢

COACPIKAHUEM | 003 |0,03(0,05| 0,1 | 44 | 57 | 63| 7,7 | 263|192 | 263 |192|5,4 |5,45|54 |5,28| 0,64 | 0,7 |0,84| 0,93
MeTaHa 67 %)

3akj0ueHue.

Ananu3 aBTOMOOWIISE Ha OMOMETaHe pa3HOTO COCTaBa IIOKa3bIBae€T, YTO TITOBO-
CKOPOCTHBIE XapaKTEPUCTHKHA aBTOMOOWIISI W3MEHSIOTCS B 3aBUCHUMOCTH OT BHAA TOIUIMBA.
Hcnonp3ys B KauecTBE TOIUIMBA OMOMETAHOBBIE Ta3bl PA3HOTO COCTaBa, T. €. 67, 87, 92%, MOXXHO
YBHIIETh, YTO BpeMsi AOCTIKeHHs ckopoctd 100 km/4 (Tabn. 1) U MakcHMManbHash CKOPOCTb
(Tabia. 2) u3MeHATCS OYeHb HE3HAYMTENbHO. TO eCTh BCce HAIllM aBTOMOOWIH, paboTaroiiue Ha
MeTaHe, MOTYT paboTaTh U Ha Ouomerane. Ha ocHOBaHMM aHanM3a pe3yabTaTOB UCCIEAOBAHUI
BBISIBJICHBI IPEUMYIIIECTBA UCIIOIb30BaHMSI OMOMETAHOBOTO TOILIUBA, B YACTHOCTH: YIYUIICHHUE
BOCILJITAMEHAEMOCTH, CHIKeHne BRIOpocoB NOx B 2 pa3a u BeiOpocoB CO2 B 3 pasa, 3aMmeJieHHe
Mepuoia BOCIUIAMEHEHHUsI U COKpAIlEHWE BPEMEHU CTOpaHHs TOIUIMBA, YTO B CBOIO O4YEpE.b
CHWKAET OTBOJI TEIUIA M3 30HBI PEAKIIUH, PACIIUPEHUE TOIUTUBHBIX PECYPCOB JBUTATEIIS.
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YO’L HARAKATI XAVFSIZLIGI MUAMMOLARINI O’RGANISH ASOSIDA YO’L
TRANSPORT EKSPERTIZASINI TAKOMILLASHTIRISH

Hagqulov Baxodir Abduganievich
JizPl, katta o’qituvchi, Xagqulovbaxodir@mail.ru

Xakkulov Komil Boxodirovich
JizPI, hakkulov1987 @mail.ru

Annotasiya: magolada transport vositalarini boshgarish huquqgini olish masalalari ko'rib
chigiladi. Yo'l harakati xavfsizligini yaxshilash uchun zarur bo'lgan chora-tadbirlar to'g'risida
ishonchli ilmiy dalillar keltirish.Transport vositalari haydovchilarini tayyorlash tartibini tartibga
soluvchi normativ-huqugiy hujjatlarning gisgacha tahlili o'tkaziladi.

AHHOTanusa: B crtaTtee paccMaTtpuBarOTCS BOIPOCHI MOJYYECHHUS MpaB Ha YIPABICHHUE
TPAHCIIOPTHBIMU  CPCACTBAMU. HpI/IBeIleHI/Ie AOCTOBCPHBIX HAYYHBIX JaHHBIX O MCpaAX,
HEOOXOUMBIX JJIsi TIOBBIIICHUS O€30MacCHOCTH JIOPOXKHOTO JBroKeHMs.I[IpoBeneHn kpaTtkuit
aHaJIM3 HOPMATUBHBIX NIPABOBBIX AKTOB, PETVIAMEHTHUPYIOIIMX MOPSIAOK IMOATOTOBKU BOAUTENEH
TPaHCHOPTHBIX CPEICTB.

Annotation: the article discusses the issues of obtaining the right to drive vehicles. To
bring reliable scientific evidence on the measures necessary to improve traffic safety.A brief
analysis of the normative legal acts regulating the procedure for the preparation of drivers of
vehicles is carried out.

Kalit so’zlar: Haydovchi, piyoda,yo’l harakati qoidalari,yo’l transport hodisalari,yo’l
belgilari,piyoda madaniyati,haydovchi madaniyati.

Karouessie ciioBa: Boaurens,nemexom,npaBusia JOPOKHOIO IBUKEHUS,T0POKHO-
TPAHCIIOPTHBIC NPOUCIICCTBUA, JOPOKHBIC 3HAKHU,KYJIbTYpa MEIexXoaa, KyJIbTypa BOOAUTCIIA.

Keywords: driver, piano,traffic rules,road traffic accidents,road signs,culture of the
piano,culture of the driver.

Kirish

Dunyoda har vyili taxminan 1,3 million kishi yo'l-transport hodisalarida halok bo'ladi;
yana 40-50 million kishi turli darajadagi tan jarohati olgan va yaralangan [2].

Yo'l-transport hodisalarining (keyingi o'rinlarda - YTH) ulushi dunyo aholisining
umumiy zararining 2,1% dan ortig'ini tashkil giladi. Yo'l-transport hodisalari o'lim sabablarining
o'ntaligiga kiradi va JSST o'lim darajasida fagat eng og'ir ommaviy kasalliklar (yurak tomirlari,
gon tomirlari, o'pka kasalliklari, OIV / OITS, saraton) va qurolli to'gnashuv, tabiiy va texnogen
falokatlar, o'z joniga gasd qilish yoki jinoiy namoyishlar kabi omillardan ancha ustun turadi.

Dunyo mamlakatlari va shaharlarini ommaviy avtomobillashtirish tarixning 100 yilligi
davomida Jahon sog'ligni saglash tashkiloti tomonidan "avtomobilning epidemiologik xavfi"
yoki gabul gilingan texnik ma'noda "transport holati" ni tavsiflovchi ma'lumotlarni tahlil
gilishning umumiy gabul gilingan standartlari ishlab chigilgan.

IRTAD7, OECD, WHO va xalgaro amaliyotda umuman gabul gilingan muntazam
ma'ruzalarida belgilangan standartlarga muvofig, mamlakatda yo'l harakati xavfsizligi darajasi,
avvalambor, yo'lda vafot etgan odamlar soni bilan belgilanadi. Baxtsiz hodisalar (yo'l
halokatlari), shuningdek bir gator olingan ko'rsatkichlar.

Makroskopik darajadagi ko'plab boshqga ko'rsatkichlardan (ya'ni butun mamlakat uchun)
foydalaniladi, jumladan qurbonlar soni, yo'l-transport hodisalarining umumiy soni va og'irligi,
shuningdek, makro ko'rsatkichlarining darajasiga dekompozitsiyasi alohida shaharlar, yo'llar,
mintagalar, aniq guruhlar. Keyinchalik, biz asosan yo'l-transport hodisalarida halok bo'lganlar
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soniga garab makro ko'rsatkichlardan foydalanamiz.

Dunyo mamlakatlarida yo'l harakati xavfsizligini holatini giyosiy tahlil gilish uchun
aholiga nisbatan avtohalokatlarda o'lganlarning umumiy sonini, avtoturargohlar sonini yoki
transport ishlarining hajmini aks ettiruvchi ko'rsatkichlardan foydalaniladi.

Yo'l harakati xavfsizligi holatining milliy dinamikasini tahlil gilish uchun ushbu
ko'rsatkich ham samarasiz: aholisi deyarli bargaror bo'lgan mamlakatlar uchun, ijtimoiy
xavflarning egri chizig'i yo'l-transport hodisalari natijasida o'limning mutlaq ko'rsatkichlarini
to'g'ri takrorlaydi.

30+
25+
20+
154

104

Hcenanous
HBewus
BenunkobpuTaHus
Hunepnanasl
Lgeiinapua
Hopeerus
l'epmanus
Anonusa
Hanus
Hzpaunn
HMpnanmgus
DOUHIAHIHA
Hcmanus
ABCTpanus
JliokcemMGypr
Mpanuus
Kanaaa
ABcTpus
CnopeHus
Hranus
Benrpus
Yexus
Benbrus
Cepbus
Hosas 3enanaus
MopTyranus
CLUA
KHIP
IMonbia
JTutea
I'peuus
ApredTiHa
Kambomxka
Poccus
Manaiizua

(100 ming aholiga to'g'ri keladigan yo'l-transport hodisalarida halok bo'lganlar soni)
1- rasm. Dunyo mamlakatlaridagi ijtimoiy xatarlarning giyosiy darajasi

Eng ma'lumotli ko'rsatkich - bu avtomobillar parkining umumiy yurishining o'lganlar
soniga nisbati bilan belgilanadi (odatda 1 milliard km). Afsuski, ushbu ko'rsatkich fagat bunday
statistik ma'lumotlarga ega bo'lgan cheklangan mamlakatlarga tegishli. Yo'l harakati xavfsizligi
masalasi juda dolzarb bo'lgan ko'pgina mamlakatlarda, shu jumladan Rossiyada ham bunday
statistika saglanmaydi. Yo'l-transport hodisalarida o'lim koeffitsientini avtomobillar parki yurish
birligi hisobiga hisoblash Rossiyaning jahon avtohalokatlari reytingidagi ko'rsatkichlarini
sezilarli darajada yomonlashishiga olib keladi. Hagigat shundaki, mavjud namunaviy tadgiqot
ma'lumotlariga ko'ra, Rossiyadagi o'rtacha yillik yurish masofasi AQSh, Kanada, Avstraliyaga
garaganda 2-2,5 baravar kam va G'arbiy mamlakatlarga garaganda taxminan 1,5 baravar kam.

2012 yilgi ma'lumotlarga ko'ra, Rossiyada transport xavfining darajasi 10 ming avtomobil
uchun 6,6 o'limga to'g'ri keldi, ya'ni. o'tgan o'n yilliklarning tarixiy darajasidan 2 baravar yugori
(ya'ni 2 baravar yomon!). Ko'p yoki kam rivojlangan mamlakatlar standartlariga ko'ra, bu
ko'rsatkich juda yomon.

Baxtsiz hodisalar bilan bog'liq giyin vaziyat aholining yo'l-transport hodisalarida o'lim va
shikastlanish darajasini kamaytirishga, fugarolarning xavfsizligi va farovonligi o'sishini
ta'minlashga garatilgan chora-tadbirlarni ishlab chigishni va amalga oshirishni talab gildi.

Dunyo bo'ylab avtomobillarda o'lim holatlarining 90% dan ortig'i kam va o'rta daromadli
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mamlakatlarga to'g'ri keladi, bu barcha avtomobillarning yarmidan kamini tashkil giladi[3].

Yo'l — transport hodisasi natijasida o'lim darajasi past va o'rta daromadli mamlakatlarda
yugori darajada (100 mingga nisbatan 21,5 va 19,5), rivojlangan mamlakatlarga garaganda
(100,000 ga 10,3). Biroq, so'nggi 40-50 vyil ichida yo'l-transport hodisalarida o'lim holatlari
kamaygan rivojlangan mamlakatlarda ham - yo'l transportida shikastlanishlar o'lim, shikastlanish
va nogironlikning muhim sababi bo'lib golmogda[4].

Yo'l harakati xavfsizligini yaxshilash uchun zarur bo'lgan chora-tadbirlar to'g'risida
ishonchli ilmiy dalillar tobora ko'payib bormoqda. So'nggi vyillarda yo'l harakati xavfsizligi
masalalari xalgaro miqyosda tobora ko'proq e'tibor va qo'llab-quvvatlanmoqda. Bir qator
mamlakatlarda ushbu sohada harakatlarni kuchaytirishga garatilgan siyosiy iroda kuchaymoqda.
Shu bilan birga, yo'l harakati xavfsizligi bo'yicha Global holat hisobotida keltirilgan ma'lumotlar
shuni ko'rsatadiki, hali gilinadigan ishlar ko'p [5].

Hisobotda hukumatlarga berilgan asosiy tavsiyalar quyidagilar:

v' yo'l harakati xavfsizligi bilan bog'liq siyosiy qarorlarni gabul gilishda barcha
ishtirokchilarning ehtiyojlarini inobatga olish kerak. Bugungi kunga kelib, ko'pgina
mamlakatlarda zaif yo'l foydalanuvchilarining ehtiyojlari etarli darajada gondirilmagan. Ularga
katta ahamiyat berilishi kerak;

v yo'l harakati xavfsizligi bo'yicha barcha foydalanuvchilarning tegishli tezlik
chegaralari va qonda spirtli ichimliklar chegaralarini belgilash hamda xavfsizlik kamarlari va
bolalar uchun cheklovlar kabi tegishli himoya choralarini talab gilish orgali himoya gilinishini
ta'minlash uchun keng gamrovli gonunchilikda qarorlar gabul qilinishi kerak. Amaldagi
gonunchilik samaradorlikning ishonchli dalillari asosida tavsiya etilgan ko'rsatmalarga
muvofigligini ta'minlash uchun gayta ko'rib chiqilishi va o'zgartirilishi kerak;

v yo'l harakati xavfsizligi to'g'risidagi barcha qonunlarga rioya etilishini ta'minlash
bo'yicha chora-tadbirlar takomillashtirilishi kerak. Majburiy ijro choralari keng targ'ib gilinishi
va gonunni buzganlik uchun tegishli jazo choralari go'llanilishi kerak;

v alohida bo'limlar o'rtasidagi tarmoglararo hamkorlikni kuchaytirish va ularning
samarali ishlashi uchun zarur inson va moliyaviy resurslarga ega bo'lishlarini ta'minlash kerak;

v" yo'l-transpotrt hodisalari to'g'risidagi ma'lumotlarni uyg'unlashtirishni targ'ib qilish
kerak. Bunga ma’lumotlarni takomillashtirish, ichki ishlar, transport va sog'ligni saqlash
xizmatlari o'rtasida ma'lumotlar almashinuvini kuchaytirish va ma'lumotlar yig'ish uchun inson
omilini kuchaytirish kiradi.

O'limga olib keladigan baxtsiz hodisalar to'g'risidagi taxminiy ma'lumotlarga ko'ra, 2010
yilda dunyo mamlakatlarida sodir bo'lgan yo'l-transport hodisalari natijasida taxminan 273 ming
piyoda halok bo'lgan [6]. Bu yo'l-transport hodisalari tufayli o'lganlarning umumiy sonining
taxminan 22 foizini tashkil etadi (2-rasm). Piyodalar o'limining aniq geografik tagsimoti mavjud,
piyodalar o'limining boshga yo'l harakati ishtirokchilariga nisbatan eng yuqgori gismi Afrika
mintagasida (38%) va eng pasti Janubiy-Shargiy Osiyo mintagasida (12%).

Ko'pgina mamlakatlarda piyodalar baxtsiz hodisalari rasmiy ravishda yo'l-transport
hodisalari statistikasida gayd etilmaydi. Ehtimol, piyodalarning o'limi va jarohatlanishining
haqgiqgiy soni rasmiy ma'lumotlarga garaganda ko'prog. Dunyo bo'ylab piyodalar jarohati
statistikasi mavjud emas. Shuni ta'kidlash kerakki, piyodalar o'limi to'g'risidagi ma'lumotlar
muammoning fagat bir gismini aks ettiradi. Shuningdek, piyodalar baxtsiz hodisalari engil va
og'ir jarohatlarga olib keladi, ularning ba'zilari uzoq muddatli davolanishni va reabilitatsiyani
talab qgiladi. Piyodalar harakatini tashkil etish tamoyillari. Piyodalar harakatini tashkil etish
avtomobil yo’llarini va shahar ko’chalarini ikkita bo’lakka bo’lib olib borilishi lozim. Birinchi
bo’lak chorraha va tutashma joylar, ikkinchi bo’lak chorraha va tutashmalar oralig’idagi yo’l
bo’yidagi mintaqa.
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2-rasm. Yo'l harakati ishtirokchilarining toifalari bo'yicha yo'l-transport hodisalaridagi
o’limning global tagsimoti.

Piyodalar harakatini tashkil etish quyidagi tamoyillar bo’yicha amalga oshiriladi:

I. Piyodalar transport vositalarining harakatiga ta’sir ko’rsatmaydilar.

Il. Piyodalar transport vositalarining harakatiga gisman (vaqti-vaqti bilan) ta’sir
ko’rsatadilar.

II1. Piyodalar transport vositalarining harakatiga ta’sir ko’rsatadilar.

Birinchi tamoyil talabini bajarish uchun piyodalar harakatini tashkil etishda chorraha va
tutashmalar mintaqasida piyodalar yo’lning (ko’chaning) bir tarafidan ikkinchi tarafiga o’tishi
uchun er osti tonneli yoki qatnov qismining ustidan yo’l o’tkazgich inshootlari quriladi.
Shuningdek, ikki chorraha oralig’ida piyodalar harakatlanishi uchun yo’lning ikki tarafidan yoki
bir tarafidan yo’lka  belgilanib, piyodalar yo’lning qatnov qismiga chiqishini bartaraf etishi
uchun to’siqlar o’rnatiladi. Bu tamoyil bo’yicha piyodalar harakatining tashkil etilishi
avtomagistrallarda, yuqori darajali yo’llarda va asosan tezyurar shahar ko’chalarida ko’zda
tutiladi. Chorrahada yoki tutashmada bunday harakatning tashkil etilishi natijasida piyodalar va
transport vositalari orasida ziddiyatli vaziyat vujudga kelmaydi. Rivojlangan mamlakatlarning
shahar ko’chalarida va avtomagistrallarida shu tamoyil bo’yicha harakat tashkil etilgan bo’lib,
piyodalar o’tish joylarida Yo’l transport hodisalar kuzatilmaydi. Oxirgi yillarda O’zbekiston
Respublikasining katta shaharlarida, ayniqsa, Toshkentda piyodalar uchun er osti yo’llari
qurilishi keng rivoj oldi. Masalan, Markaziy va Bosh universal, «Bolalar dunyosi» magazinlari,
Oloy, Eski jo’va bozorlari, shimoliy va janubiy = vokzallar hududida er osti yo’llari barpo etilib,
shu mintagadagi harakat xavfsizligi ta’minlanishi bilan birgalikda, transport vositalari o’rtacha
tezligining oshishiga erishildi. Afsuski, ko’pchilik hollarda piyodalar bunday mintaqalarda yo’l
harakati qoidalarini buzib, qatnov qismida harakatlanishi natijasida er osti yo’laklarining
samaradorligi pasayishi, aynigsa bu sutkaning qorong’i vaqtida kuzatiladi.

Ikkinchi tamoyil boshqariladigan chorrahalarda uchraydi. Bunda piyodalar harakatini
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svetofor yoki tartibga soluvchi shaxs yordamida gatnov gismi ustida amalga oshiriladi. Buning
uchun chorraha yoki tutashma mintagasida yo’l belgi chizig’i yordamida (1.14.3. belgisi)
piyodalar o’tish joyi belgilanib, ularning harakatini tartibga solish uchun boshqa yo’l belgilari
(1.20;5.16.1. va 5.16.2.) va piyodalar svetofori yoki transport svetoforlaridan foydalaniladi.
Hozirgi kunda O’zbekistonning ko’pchilik shaharlarida piyodalar harakati shu tamoyil bo’yicha
tashkil etilgan.

Uchinchi tamoyil avtomobil yo’llari aholi yashash joylaridan o’tganda va shaharlardagi
mahalliy ahamiyatdagi ko’chalarda qo’llaniladi. Bu turdagi piyodalarning harakatini tashkil
etishda boshqarilmaydigan chorraha va tutashmalarda piyodalarning o’tish joylari 1.14. yoki
1.14.2. yo’l belgi chizig’i va 1.20; 5.16.2. yo’l belgilari bilan jihozlanadi. Chorrahalar va
tutashmalar oralig’ida piyodalar trotuar bo’ylab yoki avtomobil yo’lining yoqasidan bir yoki
ikki taraflama harakatlanishlari mumkin. Bunday harakat tashkil gilingan chorrahalarda va yo’l
bo’laklarida piyodalar transport vositalarining harakatlanishiga har taraflama salbiy ta’sir
ko’rsatib, ko’plab Yo’l transport hodisalar vujudga kelishiga, shuningdek, transport vositalari
tezligi pasayishiga sababchi bo’ladilar.

Avtomobil yo’llarining aholi punktlaridan o’tgan uchastkalarida harakatlanish uchun
birmuncha noqulayliklar vujudga keladi.  Ular asosan mahalliy harakatning ko’pligi,
piyodalarning harakati, jamoat transportlarining to’xtash joylari mavjudligi, yo’l yaqinida
joylashgan har xil binolar borligi «tranzit» avtomobillarining o’tishiga katta halal beradi.

O’zbekiston yo’l tarmoqlarining 55-95%i aholi yashaydigan punktlardan o’tgan bo’lib,
[17] Rossiya va Ukraina yo’l tarmogqlaridagi xuddi shunday ko’rsatkichga nisbatan 2-2,5 barobar
ko’p demakdir [3].

Harakat miqdori aholi yashaydigan joydan o’tgan uchastkalarda 8-15, ayrim hollarda esa
20 ming avt/sut. bo’lishi mumkin. Jamlovchi halokatlik koeffitsientlar yig’indisi ba’zi bir
hollarda 180-350 miqdorga etadi yoki bu me’yordagi ko’rsatkichdan 4,5-7 marta ko’pdir. Yana
shuni aytib o’tish kerakki, Toshkent viloyatida avtomobil yo’llari yoqasida aholi punktlarining
joylashib borishini 1960-1996 y. ichida tahlil gilganimizda aholi punktining yo’l yoqasida
yildan-yilga o’sib borishi yo’lning ahamiyatiga qarab 1,5-4,0 % tashkil gilar ekan.

Avval aytib o’tganimizdek, O’zbekiston yo’llarida transport ogimida avtomobil transporti
bilan traktorlar va gishloq xo’jalik mashinalari birgalikda harakat gilishi natijasida ma’lum
qiyinchiliklar tug’iladi, aholi yashaydigan uchastkalarda esa bu noqulaylik ortadi.

Xulosa

Xulosamiz shundan iboratki Yo’l harakati xavfsizligini boshqarish mohiyati va asosiy
tushunchalari to’grisidagi umumiy ma’lumotlar keltirib o’tildi yani yo’l harakati xavfsizligi
to’g’risidagi qonunda ko’rsatilgan asosiy tushunchalar va atamalar hamda O’zbekiston
Respublikasi hududida harakatlanish xavfsizligini ta’minlash yo’l-transport hodisalarning oldini
olish va bu borada yagona davlat siyosatini yuritishdagi gonunlar muhokama gilingan.

Yo’l harakati xavfsizligi muammolarining umumiy tahlili keltirilgan yani Dunyoda har
yili taxminan 1,3 million kishi yo'l-transport hodisalarida halok bo'ladi; yana 40-50 million kishi
turli darajadagi tan jarohati olgan va yaralangan yo'l-transport hodisalarining ulushi dunyo
aholisining umumiy zararining 2,1% dan ortig'ini tashkil giladi. Yo'l-transport hodisalari o'lim
sabablarining o'ntaligiga kiradi va JSST o'lim darajasida fagat eng og'ir ommaviy kasalliklar
(yurak tomirlari, qon tomirlari, o'pka kasalliklari, OIV / OITS, saraton) va qurolli to'gnashuv,
tabiiy va texnogen falokatlar, 0'z joniga gasd qilish yoki jinoiy namoyishlar kabi omillardan
ancha ustun turadi.

Yo’l harakati xavfsizligini boshqarish bo’yicha xalqaro tajriba muhokama qilingan yani
xulosa qilib aytish kerakki, uzoq va yagin chet ellarda ham yo'l harakati xavfsizligini ta'minlash
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bo'yicha amaliy tadbirlar xorijiy qonunchilikda asosiy e'tibor huqugbuzarlarning moddiy
javobgarligiga berilganligini tasdiglaydi.

Davlatning ijtimoiy-iqtisodiy rivojlanish darajasi va boshga muhim ko'rsatkichlarni
hisobga olgan holda, biz gonunchilikning ijobiy Evropa tajribasini go'llashni va yo'l harakati
xavfsizligini ta'minlashga qaratilgan davlat organlarining boshgaruv faoliyatining aralash
modelidan foydalanish zarur deb hisoblaymiz

Tartibga solingan va tartibga solinmagan piyodalar o’tish joylarini baholashda harakat
ishtirokchilarini jinsi, yosh toifalari, shaxsning psixologik xususiyatlari bo’yicha saralash
tamoyillari hisobga olinishi kerakligi hulosa qilindi hamda Piyodalarning yo’l-transport
hodisalardagi jarohati bilan bog'liq xavf omillarini tahlil gilish natijasida jarohatlanish xavfiga
ta'sir giluvchi asosiy omillarni muhokama qilindi: tezlik, spirtli ichimliklar ta'sir gilish, piyodalar
uchun transport transport infratuzilmasining etishmasligi.

Piyodalar o’tish joyidagi avariya holatini kamaytirish usullarini o’rgangan holda
piyodalar o’tish joylarida shovgin chigaruvchi uskunalar, piyodalarning harakatini cheklash
uchun to’siqlar, piyodalar o’tish joylari uchun rangli jihozlar, piyodalarning baland o’tish
joylaridan foydalanish, piyodalar o’tish joylari uchun innovatsion yoritish uskunalari hamda eng
so'nggi elektron xavfsizlik texnologiyasini qo’llash usullari ko’rib chiqildi.

Yo’llarda harakatlanish havfsizligini ta’minlash bo’yicha quydagi tavsiyalarni ishlab
chiqildi:

» qatnov qismining chekkasiga ajratuvchi metall to’siqlar o’rnatish;

» qatnov qismida tasmalar sonini ko’paytirish;

» piyodalarning harakatlanishi ushun yo’laklar qurish;

» piyodalar svetaforlarini zamonavit tipdagisiga almashtirish.

Tavsiya etilayotgan tadbirlarimiz samaradorligi hisoblandi va kapital sarflarni goplash
muddati 1,2 yil yoki 14 oy ekanligi aniglandi.
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Anotatsiya. Magolada Namangan shahar atrofi yo‘nalishlarda yo‘lovchilar oqimining
tahlili usullari bo‘yicha ma’lumotlar keltirilgan. Bunda shahar atrofi yo‘nalishlarda yo‘lovchilar
oqimining tahlilini turlari va yo‘nalishlar yo‘lovchi oqimini o‘rganishning afzallik shartlari
keltirilgan.

AHotanus. B craTee npeacTaBieHa nHpopmatsisi 0 METo1aX aHaJK3a MacCaXKUPOIIOTOKA
HAa T[PUTOPOAHBIX Mapuipyrax Hamanrana. 3xech TOpeaCcTaBICHbl BUIBI  aHAIU3a
MacCaXUpPOIOTOKA HAa NPUTOPOAHBIX MapumipyTax U NpEAIOYTUTCIIbHBIC YCIOBUA JIS U3YYCHHA
MACCaXUPOTOTOKA HA MAapIIPyTax.

Annotation. The article provides information on methods of analyzing passenger traffic
on suburban routes of Namangan. Here are the types of analysis of passenger traffic on suburban
routes and the preferred conditions for studying passenger traffic on routes.

Kalit so‘zlar: yo‘lovchi oqimi, korxona, muassassa ishchilari, yo‘nalish, masofa, reys,
so‘rov turlari, kuzatuv, universitetlar, maktablar, bolalar, nafagaxo‘rlar, nogironlar, uy beklari.

KiroueBble ci10Ba: MacCa)KMpONOTOK, MpeaNpuATHEe, PpaOOTHUKH  YUPEKICHHMS,
HarpaBJieHHWEe, PACCTOSIHUE, PEIC, THIBI 3aIIPOCOB, HAOIIOIEHNEe, YHUBEPCUTETHI, IKOJIbI, JACTH,
MIEHCUOHEPHI, HHBAJINIbI, JOMOXO3SHKH.

Key words: passenger traffic, enterprise, employees of the institution, direction, distance,
flight, types of requests, observation, universities, schools, children, pensioners, disabled people,
housewives.

Shahar transport tarmoqlarini ilmiy asoslangan loyihalash kutilayotgan yo‘lovchi
oqimlarini aniqlashni nazarda tutadi, bu esa o‘z navbatida aholi harakatining chastotasi va
yo‘nalishi bo‘yicha xarakterini aniqlashni talab qiladi. Shunday qilib, asosiy vazifa shahar
aholisining harakatlanish sonini hisoblash kerak.

Shu magsadda butun aholi quyidagi guruhlarga bo‘linadi: shahar tashkil etuvchi korxona
va muassassalar ishchilari; xizmat ko‘rsatuvchi korxonalar va muassasalar ishchilari;
universitetlar va maxsus maktablar talabalari; faol bo‘lmagan aholi (bolalar, nafagaxo‘rlar,
nogironlar, uy bekalari ).

Shahar aholisining turli yo’nalishdagi harakatlarining umumiy soni aholisining transport
harakatchanligini tavsiflaydi. Transportning harakatchanligini hisoblash yoki dala tadgiqgotlarini
o‘tkazish yo‘li bilan aniglash mumkin[1-4].

Shahardagi real hayot sharoitlariga mos keladigan aholining transport harakatchanligi
to‘g‘risidagi eng aniq ma’lumotni mavjud shahar transport tarmog‘ida mavjud yo‘lovchi
o‘rganish orgali olish mumkin[5-6].
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Yo‘lovchilar oqimini o‘rganishning bir qancha usullari mavjud:
Aholini o‘rganish;
Shahar atrofi tadgiqotlari;

Tijorat yo‘lovchi transportning xususiyatlari

1-jadval.
S
F _ S | £,. 55| §F
Z ks £s | 2E5|82 | 22
Ne = Yo¢nalish nomi o E S < oS5 2/82g 8%
£ < 26 | 285|538 I3
= > £ | EsTEs | B
o x .
SHAY- | Jomashuy - Namangan
1 166 Toshbulog orgali 34,2 1956 6 8 1440
SHAY - Namangan-Jomashuy
2 105 Yesin orgali 36 2017 10 7 2280
3| S0 | Namangan-Chortog | 168 | 1987 12 | 10 | 3600
SHAY - Namangan-
4 298 Uchqo‘rg‘on 39,4 1964 12 6 3661
5 ngg- Namangan-Chust 37,5 1955 14 6 3858
6 SHAY - Namanga[\-Yangiqo‘r 20,7 1987 3 7 1456
343 g‘on
7 S';:AY' Namangan - Kosonsoy | 37 2018 6 5,5 2950
SHAY - Namangan - Uychi-
8 498 Chortog 24,4 2020 4 8 544
SHAY - Namangan-
9 231 Xaqqulobod 39,5 1961 12 6 4251
10 STg‘lY' Namangan - O‘lmas 14,9 2020 4 8 1321
SHAY - Namangan -
11 288 Shamsiko‘l 13,1 2021 4 8 992
SHAY- | Namangan - Toshbuloq
12 310 Olahamak orgali 20,5 2021 4 8 895
13 SHAY- Namangan-_ledakapa- 186 1970 4 10 1896
237 Doxiota
14 | SV | Namangan - Guldirov | 176 | 2021 4 95 | 1265
SHAY- Namangan-Momoxon-
15 430 Qolgandaryo Buramatut | 45 2021 5 5 425
orqali
16 | D2 | Namangan-Fayziobod | 135 | 1961 6 10 | 2389
17 SHAY- Namangan-Toshbulog | 20,2 1960 8 8 3657
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251 Xonobod.
SHAY- Temir yo‘l kesishmasi-

18 431 Tobulog 11,5 2021 4 8 640

19 V' X-242 Namangan-Nanay 59,6 1960 5 5 1352

20 | vx-34g | Namangan-Xazratishox | g, 4 | 5qg 5 5 | 1123

Chortoq orgali

21 | VX-210 | Namangan-Qoragalpoq 67 2020 5 5 2163

JAMI: 651,4 142 153 42158

Ro‘yxatda keltirilgan so‘rov turlari ularni o‘tkazishning to‘ligligi, muntazamligi va
davomiyligi, tavsiflangan obektlarning umumiy holatini gay darajada gamrab olishi va ularning
o‘ziga xos xususiyatlari, zarur ma’lumotlarni olish usullari va joylari bo‘yicha tasniflanadi.
Muayyan sharoitlarga qgarab (tashuvda aks ettirilgan hodisalarning tabiati, hajmi va sifat
o‘zgarishlari; o‘zaro bog‘liglik darajasi va boshqalar) kompleks tadqiqotlar olib boriladi [7-10].

Keng gamrovli so‘rovlar ko‘p magsadli ahamiyatga ega, chunki ularni o‘tkazish
natijasida shaharsozlik vazifalarining keng doirasini (hududni funksional rayonlashtirish,
ko‘chirish, aholining tortishish markazlarini joylashtirish, yozishmalar ) hal qilish uchun zarur
bo‘lgan turli xil dastlabki ma’lumotlar olinadi va ularning transport xizmatlari, yo‘lovchi tashish
va yuk tashish uchun sarflangan vaqt, ko‘cha transporti tarmog‘ini rivojlantirish istigbollari va
yangi transport turlarini joriy etish va boshgalar). Nafagat transport, balki sotsiologik va umumiy
shaharsozlik ahamiyatiga ega bo‘lgan kompleks so‘rovlarni o‘tkazish zarurati odatda
shaharlarning bosh rejalarini ishlab chigishda va shahar transportining turli hil rivojlantirishning
kompleks sxemalarini tayyorlashda yuzaga keladi [11-13].

Shaharsozlikning muayyan muammolarini hal qilish uchun zarur bo‘lgan dastlabki
ma’lumotlarni olish uchun xususiy so‘rovlar o‘tkaziladi. So‘rovlar o‘tkazishning muntazamligiga
qarab epizodik va tizimli bo‘ladi.

So‘rovning davomiyligiga ko‘ra qisqa muddatli va uzoq muddatli bo‘ladi. eng muhim
tasniflash xususiyatlaridan biri bu o‘rganilayotgan obektlar va jarayonlarning umumiy
o’zgarishni qamrab olish darajasidir. Shu asosda so‘rovlar tanlov va uzluksiz bo‘ladi.

Tanlanma so‘rovlarning mohiyati shundan iboratki, u butun aholini (shahar yoki alohida
tumanlarning butun aholisi; aholining muayyan tarkibiy guruhining butun kontingenti; barcha
aholining harakatlanishi va boshqalar) tekshirmaydi, balki fagat uni o‘rganadi [14-18].

Tanlanma so‘rovlarning kerakli hajmi takrorlanmaydigan tanlanmalar uchun matematik
statistika formulasi bilan aniglanadi:

N=AZ+t?*a?, (1)

bu erda; N — umumiy aholi; t-0,9545 ehtimollik bilan natijalarning belgilangan anigligini

ta’minlaydigan 2ga teng qabul qilinishi mumkin bo‘lgan ruxsat etilgan tanlanma xatosining

ko‘plik ko‘rsatkichi; A-marginal tanlama xatosi, uning qiymati 5% gacha bo‘lgan xatolik

(ortigcha yoki minus) aks ettirilganligi sababli belgilanadi; a?-namunalar dispersiya
(o‘zgaruvchan xususiyati).

Yugori mehnat zichligi va yuqgori narxi tufayli uzluksiz tadgiqotlar juda kam qo‘llaniladi.

Yo‘lovchi tashishni dala tadgigotlari.

Yo‘lovchi tashishni o‘rganish metodologiyasiga qo‘yiladigan talablar:

e Eng kam mehnat zichligi va xarajatlari;

o Harakatni tashkil etishni takomillashtirish, shuningdek, mavjud transport va marshrut
tizimlarini takomillashtirish uchun zarur bo‘lgan ma’lumotlarni olish imkoniyati.

To‘xtash joylarida to‘ldirishda ro‘yxatdan o‘tkazish usuli.
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Kuzatuv nuqtalari:

e [kkita qo‘shni uchastkada harakatlanuvchi tarkibning bandligi keskin o‘zgargan
nuqtalar;

e Katta yo‘lovchi aylanmasi va yo‘lovchi aylanmasi bo‘lgan to‘xtash punktlari (transport
uzellari);

e Marshrut kesishmalari.

Harakatlanuvchi tarkibni to‘ldirishni ro‘yxatdan o‘tkazish usuli.

Baholash usullari eng kam mehnat talab giladigan, kuzatuvlarning keng gamroviga ega.
Qabul qilingan ma’lumotlar:

e Marshrut uchastkalarining bandligi;

e Yo‘nalishlarda o‘rtacha bandlik;

¢ Yo‘nalishlarning uzunligi va yo‘nalishi bo‘yicha notekis yo‘lovchilar oqimi;

¢ Yakunlangan yo‘lovchi kilometrlari.

To‘xtash joylarida yo‘lovchilarni ijtimoiy so‘roq qilish usuli.

Qabul gilingan natijalar:

e yo‘lovchilarni o‘tkazish punktlari;

e eng mashhur yo‘nalishlar;

e vyo‘lovchilarning harakat yo‘nalishlari;

e Xxizmat sifati va kerakli yaxshilanishlar.

Natijalardan amaliy foydalanish:

o harakatlanuvchi tarkibni marshrutlar bo‘ylab tagsimlash;

e harakatlanuvchi tarkibni marshrutlar bo‘ylab to‘g‘ri tagsimlash

O‘zbekiston Respublikasining “Avtomobil transporti to‘g‘risida”gi Qonunining 7-
moddasiga binoan shaharlararo tashishlar jumlasiga shahar yoki shahar posyolkasi chegaralari
doirasidan 50 km dan ortiq masofada amalga oshiriladigan tashishlar, shuningdek, yo‘nalish
masofasidan gat’iy nazar O‘zbekiston Respublikasining ikki yoki undan ortiq viloyati hududida
amalga oshiriladigan tashishlar kiradi. Shaharlararo avtobus yo‘nalishlari viloyatlararo va viloyat
ichidagi yo‘nalishlarga ajratiladi [19-23].

Viloyat ichidagi shaharlararo yo‘nalishlarda avtobuslar harakati (yangi yo‘nalishlarni
ochish) — viloyatlar hokimliklari yoki Qoraqalpog‘iston Respublikasi Vazirlar Kengashi hamda
viloyatlar va Toshkent shahar hokimligi departamenti tomonidan, viloyatlararo-shaharlararo
yo‘nalishlarda O‘zbekiston Respublikasi Transport Vazirligi tomonidan tasdiglangan jadvallar
bo‘yicha amalga oshiriladi.

Viloyat ichidagi avtobuslarda tashishda yo‘nalish masofasi 100 km gacha va undan ortiq
bo‘ladi. Harakat intervali esa, yo‘lovchi oqimining tagsimlanish xarakteriga qarab 30 minutdan
3-5 soatgacha bo‘ladi.

Shahar atrofi yo‘lovchilarga xizmat ko‘rsatish sifati yo‘lovchilarga xizmat ko‘rsatishning
muammoli yo‘nalishlarini sifat ko‘rsatkichlari bo‘yicha o‘rganish, yo‘lovchilarga xizmat
ko‘rsatish sifatining ustuvor ko‘rsatkichlarini aniqlash va ularning har birini takomillashtirish
bo‘yicha tavsiyalar ishlab chiqish, takomillashtirish bo‘yicha chora-tadbirlar kompleksini ishlab
chiqish zarur.

Shu jumladan Namangan shahriga tumanlardan kirib keluvchi shahar atrofi avtobus
yo‘nalishlarini ko‘radigan bo‘lsak, shaharga kirib kelish xududlariga bosh bekatlarni tashkil etish
(qurish) tagozo etadi.
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UGLEVODORODLAR PIROLIZI CHIQINDISI TARKIBIDAN ANTRATSEN OLISH
VA XOSSALARINI O’RGANISH

Nurmonov Suvonqul Erxonovich
prof. O’zbekiston Milliy universiteti, nurmono_se@mail.ru, +998909908483

G‘oyipov Azizbek Raxmatilla 0’g’li
Toshkent kimyo-texnologiya institute, tayanch doktorant. gayipovuz@gmail.com, +998919944777

Nuraliyev Shuxrat Baxtiyorovich
O’zbekiston Milliy universiteti, tayanch doktorant. shnuraliyev3112@gmail.com, +998973805001

Annotatsiya. Mazkur magolada uglevodorod pirolizining chigindi maxsulotini
fraktsiyalash orgali. Olingan maxsulot tozalab olinib, 1Q-spektral analizlar o’tkazildi. Bundan
tashqari antratsen fraksiyasi ajratikib, migdoriy tahlillatni mass-spektral xromatografiya metodi
asosida tadqiq etildi.

AHHoTauus. B nanHOlN cTarbe (hpakIMOHMPOBAHUE OTXOOB MUPOJIM3A YIIEBOJOPO/I.
[Tonydennslii npoaykt ounmanu u noxasepranun HK-cnekrpansHomy ananmm3y. Kpome toro,
651na BBIJACJICHA U KOJIMYCCTBCHHO IMPOAHAIMN3UPOBAHA aAHTPAILICHOBAA q)paKI_II/IH METOAOM MaccC-
CIIEKTPaJIBLHOM XpomaTorpaduu.

Abstract. In this article, by fractionation of the waste product of hydrocarbon pyrolysis.
The obtained product was purified and subjected to IR-spectral analysis. In addition, the
anthracene fraction was separated and quantitatively analyzed based on the mass-spectral
chromatography method.

Kalit so’zlar. uglevodorod pirolizi chiqindisi; tar-produkt; ikkilamchi maxsulot
fraksiyalash; tar-produkt tarkibi; antratsen miqdori.

KawueBble ciaoBa. OtTxoasl  YrieBOJOPOIHOTO — MUPOJIM3A;  JAETOTH-TIPOJYKT;
(pakMOHUPOBAHWE BTOPUYHOTO TIPOAYKTAa; COCTAB JErTAPHOrO TMPOAYKTA; COACPIKaHHE
aHTpalecHa.

Key words. hydrocarbon pyrolysis waste; tar-product; secondary product fractionation;
tar-product composition; anthracene content.

KIRISH. Bugungi kunda rivojlanib borayotgan neft-gaz sanoati hamda tabiiy gaz gayta
ishlash borasida, piroliz chigindisi hisoblanadigan tar-produkt kuda kam ahamiyat kasb etadi.
Bunga sabab, mazkur xom ashyoni tozalashning murakkabligi va jarayondagi ko’p miqgdorda
energiya sarfi bilan bog’lig [1]. Uning tarkibida o’nlab yonilg’i moddalarning mavjudligi hamda
naftalin, fenantren va antratsen qatori uglevodorodlar miqgdorining ko’pligi bois soxa
mutaxassislarining e’tiborini tortib kelmoqda [2-3].

Tar-produkt - gora-qo‘ng‘ir rangli, 60-70 °C haroratda suyuglanadigan, shishasimon

gattig, 270—280°C da ganaydigan mo‘rt kristall modda. Tar-produkt aromatik va xlorli organik

erituvchilarda yaxshi eriydi. Tar-produktning asosiy tarkibini bi-, tri- va polisiklik aromatik
uglevodorodlar (60-85%), qatronlar va asfaltenlar (10-15%) tashkil giladi [4]. Hozirda tar-
produkt tarkibida aromatik uglevodorodlar miqdori yuqori bo‘lgani uchun asosan qurum va
texnik uglerod ishlab chigarish uchun xom ashyo sifatida keng qo‘llaniladi [5-6].
ADABIYOTLAR SHARXI. Qoraqalpog‘iston Respublikasida joylashgan yirik polimer
mabhsulotlari ishlab chiqaruvchi qo‘shma korxona - “Uz-Kor Gas Chemicall” MChJ hamda unga
garashli Ustyurt gaz-kimyo majmuasi, yiliga 387’ming tonna polictilen, 83’ming tonna
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polipropilen ishlab chiqarib kelmoqda. Yuqoridagi asosiy maxsulotlardan tashqari, 102’ming
tonna piroliz distillyati, 8’'ming tonna piroliz moyi hamda 10’ming tonna qoldiq mahsulot ishlab
chigaradi [12].

Piroliz reaktorlarida hosil bo‘ladigan olefinlarning reaksion muhitda ikkilamchi
reaksiyalar hisobiga hosil bo‘ladigan piroliz kondensatining fizik xossalari va kimyoviy tarkibi,
tajribalar asosida chuqur tadqiq gilingan Jarayon mahsulotlari tarkibi va pirokondensat
miqdorining o‘zgarishiga ta‘sir qiluvchi omillar o‘rganilgan.. Pirolizning suyuq mahsulotlarini
gayta ishlashning asosiy yo‘nalishlari va ishlatilish sohalari keltiriblgan[13].

“Uz-Kor Gas Chemicall” MCh] qo‘shma korxonasida, uglevodorod xom-ashyosini
piroliz qilish jarayoni va unda hosil bo‘adigan pirokondensatning fizik-kimyoviy xossalari va
kimyoviy tarkibi bo‘yicha olib borilgan tadqiqotlar natijalari tahlil qilindi. Piroliz reaksiyasi
mahsulotlari pirokondensatining tarkibi va migdoriy ozgarishiga ta‘sir giluvchi omillar ko‘rib
chiqgildi [14].

Ikkilamchi piroliz mahsulotlari — piroliz distillyati, piroliz moyi va qoldiq
mahsulotlarning kimyoviy tarkibi o‘rganilgan. Piroliz distillyati sariq rangdan och malla rangli
yengil yogimsiz hidli suyuglik. Uning tarkibida 6-12 gacha uglerod atomi saglovchi arenlar
hamda olefinlar mavjud. Bunda, massa jihatdan olefilar 23,7%, arenlar 67,18% va oz migdorda
alkanlar, dienlar, sikloalkanlar ham uchraydi. Piroliz moyi to‘q jigarrangdan to‘q yashil
ranggacha bo‘lgan hidsiz moysimon suyuqlik. Mahsulot tarkibi xom-ashyoga bog‘liq bo‘ladi.
Piroliz moyi tarkibida asosan 41,51% naftalin, 16,25% 2-metilen naftalin aniglangan.
Shuningdek, piroliz moyi tarkibida 9,33% inden va oz miqdorlarda 1-metilnaftalin hamda 1,6-
dimetilnaftalinlar borligi tadqiqotlar asosida o‘rganilgan [15-16].

METOD VA MATERIALLAR. Ushbu tadqgiqgot ishida, neft pirolizining goldig maxsuloti
bo’lgan - tar-produkt xom- ashyosi ob’yekt sifatida tanlandi.

Tadgigot davomida, tar-produkt xom ashyosini fraktsiyalash orqgali. Haydash jarayoni
220-225 °C hatotat va 0,1 MPa bosim ostida olib borildi [7-8]. Olingan maxsulot vakuum
filtrlash usulida [9] tozalab olinib, antratsen miqgdorini mass-spektral xromatografiya metodi
asosida aniglashga erishildi [10].

NATIJALAR  MUHOKAMASI. Ushbu tadgiqot ishi avvalida, uglevodorodlar
pirolizining qoldiq maxsuloti bo’lgan - tar-produkt xom ashyosini haydash orgali fraktsiyalarga
ajratildi. Fraksiyalash jarayoni shartli ravishda uch bosgichga ajratilib, har bir olingan namunalar
alohida tadqiq etildi. Bunda. olingan natijalar quyidagi grafikda tasvirlangan (1-rasm).

 Boshlanish harorati \;_0;?0 Birinc
e ish.; i
& M Tugash harorati. Kub 9
< 8 425 qoldig 0,50%
& 360 360 i
g 300 300 3350
= %
-z Ikkinc
£ i
o
Birinchi Ikkinchi Kub qoldig‘i.
fraksiya fraksiya ;
1-rasm. Tar-produkt ikkilamchi 2-rasm. Tar-produkt maxsuloti fraksiyalar
maxsulotining fraksiyalash bosgichlarinig miqdorining foiz ulushlardagi ifodasii.
haroratga bog‘liqligi.
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Yugoridagi 1-grafik ma’lumotlaridan ko’rinib turibdiki, tar-produkt maxsulotini vaakumli
haydash usulida fraktsiyalarga ajratish jarayonida 270~285°C haroratda dastlabki fraktsiya
chiqishi kuzatildi. So’ngra hararoratning keskin ortishi bilan ikkinchi fraktsiyaning ajralishi
boshlanadi. Ikkinchi fraktsiyaning ajralishi esa, 340~-360 °C haroratlar intervalida yuz berishi
o‘rganildi. Fraktsiyalashning so’nggi bosqichi esa, kub qoldig’ining ajralib chiqishi bilan boradi.
Bunda, jarayon 360°C va undan yuqori haroratda ajralishi kuzatildi.

Shuningdek, tadqiq etilayotgan maxsulotning har bir fraktsiyasining miqdoriy
taqqoslshga muvaffaq bo‘lindi. Ushbu tahlil natijalarini yugorida diagram (2-rasm) orgali yaqqol
ko’rish mumkin. Mazkur grafik ma’lumotlaridan ko’rinadiki, tar-produkt ikkilamchi maxsulotini
fraktsiyalash, asosan uch turdagi komponentlarning ajralishi bilan boradi. Bunda, ikkinchi
fraktsiya maxsulotining miqdori eng yuqgori (umumiy massaviy miqgdorning 38,5% qismi)
bo’lishi kuzatildi. Bundan tashqari, o’rtacha 27,5% dastlabki fraktsiya maxsuloti hamda 34,5%
miqdorda kub qoldig‘i ajratib olishga erishildi. O’rganilayotgan piroliz chiqindisini fraktsiyalash
mobaynida, umumiy massaviy migdorining 0,3~ 0,5% qismi yo’qotilishi hisoblab topildi.

Izlanishlar davomida, 300 — 360 0S harorat intervalida olingan fraksiya sovutildi. Bnda,
moddalarning gayta kristallanish natijasida antrasen va fenantren birgalikda kristallab, so‘ngra
na’munalarni sovutilgan benzol eritib olindi. Hosil bo‘lgan eritma atmosfera bosimidan past
bosimda: (115 — 120 0S harorat va -0,09 MPa vaakumda) filtrlanib, toza holdagi kristallat ajratib
olindi.

Olingan namunalarni dastlabki tarkibi va xossalarini chuqurroqg tadgiq etish magsadida,
namuna “Agilent 5977A” mass-selektiv detektori yordamila gaz xromatografida analiz gilindi..
Xromatogramma ko‘rsatgichlari qutydagi rasmda keltirilgan (3-rasm).
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3-rasm. Ikkinchi fraksiya namunasining xromatogramma ko‘rsatgichlari.

Yuqoridagi grafik ma’lumotlaridan ko’rinib tribdiki, tekshirilayotgan ikkinchi fraksiya
tarkibida ko’p miqdorda qo’sh aromatik birikmalar mavjud. Jumladan, uchta konyugirlangan
arumatik halga saglovchi uglevodorodlar: flyuoren o’rtacha 12.1 %, fenantren 33,3 % va
antratsen va uning hosilalari 39.2 % ni tashkil etadi.

Birgina antratsen va uning gomologlari migdotini tahlil gilganimizda, hajmiy jihatdan
14.15 % antratsenning o’zi, 2-metil antratsen esa 8.69 % tashkil etadi. Shu bilan birga 9-metil
antratsen 2.7 % ni va qolgan gismini 1,2-benzendikarboksil kislotaning diizooktil efiri (13.46 %)
tashkil etishi o’rganildi.
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XULOSA o‘rnida shuni aytish mumkinki, tadqiq etilayotgan tar-produkt ikkilamchi
maxsuloti o‘z tarkibida ko’p miqdorda aromatik va qo‘sh-aromatik birikmalar saglashi bois
fraktsiyalash jarayonlari juda yuqori haroratlarda olib borildi deyish mumkin.

Birikma tarkibida, ayni ikkinchi fraktsiya maxsulotining ko’p miqdorda va toza holda
mavjud ekani esa, tar-produkt xom ashtosini gayta ishlashda muhim omillardan biri sifatida
garashga imkon beradi. Fluoren, antrasen va fenantren birikmalari bir-biridan ajratilib, har
bir fraksiya asosida turli suvda va moyda eriydigan bo‘¢vchi moddalar sintezi uchun xomashe
sifatida qo‘llashga tavsiya beriladi

Hozirda, ilmiy izlanishlarimizni yuqoridagi sanoat chigindisining fizik-kimyoviy
xossalaridan kelib chiggan holda, ulardan kationitlar sintez gilish bilan davom ettirmogdamiz.
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YK 677.021.152
MMAXTA XOM-AIIECUHU TO3AJAIIHU UHHOBAIIMOH TEXHOJIOT'UACHU

Mypoaos Pyctam MyponoBuu
HamMTH, nipodeccop, rmuradov1956 @mail.ru

XamumMoB CoOUTXOH XOILIMMOBHAY
HamMKMU, nouent, Xoshimov-S@umail.uz, +998938087057

AHHOTaIII/ISI. YIH6y MaxKoJiaga I1axTa XOMAalI€CHMHM To3ajall Ba Toja CI/I(i)aTI/IHI/I
SXIIUIAIT  y9yH MOACPHHU3AUMIAIITHPUITaH KypHIMaJdapHH sApaTuIl XaMJa YyJIapHUHT
HMKOHUATIIApUTIa OWA MAabJIyMOTJIap KCJITHPUIITaH. Moz[epHmauHﬂnammpHnraH KypuiIMaHH
TO3ajam ceknusicuaa 6 ta cemnaparop(raqBup €KM 3J1aK) BEPTHKAJ >KOMIAIITHpWiIraH Oymuo,
ylap OpKalu maxrta TapkuOujgaru Maiga uduociukiap To3ajgaHaau. bynnait TexHonorusgaru
TO3aJalifa TOJAHUHT TaOMHMM XYCYCHUSITIIApU CaKJIaHTaH XOJJa YWTUTiIap KOOWFUra IIHUKacT
eTMaiinu. YOy TEeXHOJOTHSHU sSHA OWp KUXATH IIYKH, MaxTa Oyiakjiapu OKUMH IOKOPHIIaH
nacTra MyHaNTHPWITAHIUTHA YYyH XapakaT WHepIusicH Tyhainn UGIOCIUKIapAaH KyTyJIUII
AapaxaCu OolIaJin.

AnHoTanmus. B 1aHHOW cTaThe mTpencTaBieHa WHPOpMamMs O pa3paboTke
BO3MOXHOCTAX MOJACPHU3UPOBAHHBIX yCTpOfICTB AJId OYMCTKH XJIOIKA-ChIplla W IOBBIIMICHUA
Ka4ecTBa BOJIOKHA. B OUMCTHUTENBHON CEKIIMM MOJEPHHU3UPOBAHHOIO YCTPOMCTBA BEPTHUKAIBHO
PasMCIICHBI 6 cerapaTtopoB (CI/ITO), 4Cpe3 KOTOPLIC OUUIIAIOTCA MCJIKUEC ITPUMECH B XJIOIIKE. HpI/I
OYHCTKE IO DTOM TEXHOJIOTHHU COXPAHAIOTCA IIPUPOJHBIC CBOMCTBA BOJIOKHA, HE IMOBPEKAACTCA
mejiyxa CCMsH. EH.[G OOUH acCIICKT 9TOU TEXHOJIOTHH 3aKJII0YacTCs B TOM, 4YTO IIOTOK KYCOYKOB
XJIOTIKA HaIlpaBJI€H CBEPXYy BHU3, TIO3TOMY YPOBEHb M30aBJICHHs OT NMPUMECEH IMOBBIIIACTCS 3a
CUCT MHCPUHHU NBUKCHUA.

Annotation. This article provides information on the development and capabilities of
modernized devices for cleaning raw cotton and improving the quality of the fiber. In the
cleaning section of the modernized device, 6 separators (sieve) are vertically placed, through
which small impurities in cotton are cleaned. When cleaning using this technology, the natural
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properties of the fiber are preserved, the seed husk is not damaged. Another aspect of this
technology is that the flow of cotton pieces is directed from top to bottom, so the coefficient of
get rid of from impurities is increased due to the inertia of the movement.

Kanur cy3aap: Yurutim maxrta, mMaiiga udiaociaukiap, naccuB HQIJOC apaiammanap,
aktTuB wuQIOC apajammManap, KO3MKJYaaud OapabaHiy To3ajarudiaap, TYpJId CHUPT F03acH,
cenaparop.

KuroueBble ciioBa: XII0nmok-chIpell, MeJIKUe MPUMECH, NMacCUBHbIE MPUMECH, aKTUBHBIE
MIPUMECH, OUYUCTHUTEIN BOPCOBBIX OapabaHOB, ceTyaTas MOBEPXHOCTb, CETIApaTop.

Keywords: Raw cotton, small impurities, passive impurities, active impurities, lint drum
cleaners, mesh surface, separator.

KysaryBnap HaTmkacujga my Hapca MabiyM OYIIuKd, HUMIOCTUK Hapakacu OKOpH
OyJraH YMTHTIN NaxTa Te3/a ¥3 - Y3uaaH KU3UIu, 9yHKH UQIIOC axTala HAMJIMKHY BaKTHHYA
ynuiad TypaauraH KOMIIOHEHTalap — Fy3a Oapriapu Ba Oomika HQIOCTUKIAD MUKIOPH
oJartnaryAaH KYnpok Oynaau. UWrdTiaM NaxTaHW To3alall JaBpHaa HAMJIUK KyJa KaTTa
axamusTra sraaup. YyHKH, HAMIMK KaHYalIMK Kym Oyica, yHIa HYKCOHJIAPHUHT aXpajuild
IIYHYAJIMK KUMMHIAMIA W, YpUIraH €KU >KapoxaTJaHraH YUTWTIAPHUHT KyNaiumwura ojauo
kenaau. lly cababnu, maxta To3anail 3aBojjlapy Ba TaWEPIOB MyHKTIapuaa KaOyn KUIMHTaH
MaXTaHUHI IOKOpU HaBiaapu y4uyH Hamiuru 11 % , mactku HaBimap ydyH 3ca, 13 % nan
olMaciury kepak. JKuH yckyHacuaaH OJJIMHTY HaMITMK dca(llaXxTaHu To3aianl xapaéuu), 7-8 %
opanurua 0yica, maxra TOJACHHUHT cu(aT KypcaTKUUIapy CakIaHuO KoJau.

Myrtaxaccucnapau (uKpuda, MaxTaHU KaiTa WIUiam »xapaHuja MaxTa TapKuOumaru
upnoc apamammanap mukaopu 0,5 dom3man kam Oyica, maXxTaHW TO3aNall KypuUiIMallapuaaH
YyTkazunmaiiniu. ByryHru KyHIa eTHINTHPHIAETraH MaxXTaHWHT acoCHil KHUCMHM Kyn OuiaH
TepWITAaHIMTH cababiu ynapnaaru udmoc apamammanap mukmopu 2,0 % arpoduma 6yimo,
apananiMaJapHUHT acoCMi KUCMUHHU Maiina udnociaukiap(bapruanap, Xac-uyruiap, KyM Ba
Kecak Maiianapu xamjia yaHriap) tamkwi Kunaau[ 10-15].

Hamnuk muknopu kyn OYiaraH YurHTIM MaxTaJa HYKCOH Ba YMKUHAWUIAP MHUKIAOPH KYII
Oymamu, MaxTaHWHT TO3AJIAHWII Japa’kacll Kam OynuO, ToNaHUHT cUpaAT KYpCaTKHWIAPHHUHT
émonnamminura onub kenamu. Hatwxkana, Tonagan onnHaéTran Tan€p maxcynornap cudarura
casOmii TabCcUp KypcatmacnaH KoiMmaian. ByHnmaH Tamkapu, maxta KypwiMa HWIIYW KECMJIapu
opacura TUKMIUO KOJaau, ypHIraH €KH KapoxXaTIaHTaH YUTUTIAp Ba YHUHT KOOUK MYCTIOKIApH
Tona cudaTuHu nacanummra onud kemanu| 1,2,3].

[Taxta xoM amécuna yupaaurad uprocIukIapHu KeNTUPUO YMKapaIuran apanammanap
OpraHMK Ba MHHepas ucmiiapra 0ynuHaau. OpraHuk >kucmiapra Fy3a TYIUHMHI KUCMJIapH,
Oapr, moxyanap, YaHOK, Hajutajapu, Tyl Oapriapu Ba OOIIKa YCHUMIMK KUCMIapu (Fymail Ba
Oomrka 6erona ytinap) kupaau. MuHepan KyIuiaManapra Toil, KyM, TyIpOK, Kecak Ba XoKazoJjap
kupanu. [laxraga 6ynaguran uduaoc apanammanap yauaMu KUXaTHIAH MAPTINA PaBUIIIA UKKH
rypyxra OynuHaau: Maiiga apanammanap rypyxura Temmknapu 10 MM U TYpAaH yTaauras.
Wnpuk apanammanap rypyxura (10 Mm) T¥paan yrMaiigurannapu xupamgu[21].

Hdnoc apanammanap naxrara WUIAlIAIIN KUXATUIaH MAacCUB €KW MHEPTIIM Ba aKTUB
xwiutapra OynuHaau. [laccuB €ku MHEPTIIM apaiammManap naxra naulalapuHAHT CUpTHAA 0YIuo,
SHTMJI CWJIKUTTaHAa MaxTaJlaH OCOH axkpanaau. AKTHB apajaliMalapHH IMaxTaJlaH aXpalauilu
KUHAUH Oynaan. AKTHB apayaniMaiapHU MaxTaJaH aXpaTHII yIyH yJIapHHU aBBaJl IACCUB X0JaTra
kentupuil kepak Oymaau. IyHMHr y4yH maxTa Toszajall KypwiMalapuHH JoWHXanamiia
UQIOCIVK apananiMajJapuHUHT XapakTepura Ba YIAPHUHT TMaxTara KaHJal EnuIuraHIurura
axaMHsIT OepuUIll Kepak.

IOxopuaa xenTupwiran TaxJinuiap HMIyHH KYpcaTMOKIAKH, MaXTaHW TO3aJalla acoCaH
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KO3WK-Oapabannu To3amaruunapnan Qovgananwirad. KeWwHrn KysaTtummiapaa Iy Hapca
MabJIyM OYJAMKH, MMaxTa XOM-alIECUHUHT cudaT KypcaTKuwiapu nacaifumura Hagpakat udioc
apayiammMarnap, 0ajaKy yHra TabCUp 3TYBYM MEXaHUK Kapa€Hiap xam cabad 0yIMoKIa.

[Maxtaman xap xwi1 UQIOCIUKIAPHE QXpaTHII YYyH KEpakiu KypylIMalapHU
joluxanamaa yinapHu (U3MKa-MEXaHUKaBUHM XyCYCHSTIapuHM (Yi1uamiapu, Keaud UYMKHILY,
maxrara WIANIMII Japakacu) Has3apra ONIMIN KaTrTa axaMmusarra osra. [laxTaHu Xxac-dyriapiaaH
TO3ajlall  MallMHaIapyd KO3WK4Yainu OapabaHimap CEKIUsACH Ba appavainud OapabaHiu
ceKkipsuapuaan noopat 6ymaau. Maiina xacuyniap Ko3ukyanu 6apabaHiap CeKUUACUaa, HHPUK
apananManap sca appadaiu 0apadaHiIu ceKUusIap/a XU To3alaHaau.

Maiina udnocnukinap maxragad 6apadaHIy Ba IMIHEKIH TO3aJaruwiap/ia SXIIu axpanaiy,
yJIapHHU aXpaTHIl y4yH To3ajall jkapaéHuaa MaxTaHH To3ajaml etapiu aed xucobmanamu. 1y
cababmu maxTaHu Maiga uQIOCIUKIApAaH To3aJall Y4yH KO3UKIM TUTKWIAII yCKyHajlapu
WIIATUIA]TH.

MabiayMKy, MaxTa To3aJalll CaHOATHAA IaxTa XOMAIIECHHU To3ajall Y4yH acOCHH
TEXHOJIOTUK MallliHaJIap, MacaljlaH, axTa XoM amécuHM Maiina udaocnukiapaaH To3auanl yq9yH
I1XK, mryHWHrAek, maxra XOMamI€CHHU Maija Ba HHpPUK HQIOCTUKIApAAH To3alall Y4yH
mymokamnanrad  YXK  arperatm  kymanwnaau. Mapxyn naxTta  XOMAalIECMHHM — Maiaa
udIocIvKIapad To3ajamaa KO3UKIM OapaOaHIapUHUHT KOHCTPYKIHMSICH CaKKW3Ta OUp XK
Oapabannapnan ubopar OYynub, ymap Ko3ukiau OapabannapuHunr auamerpu 400 wmw,
KO3UKJIAapHUHT y3yHauru 50 mm, aumamerpu 12 mMm(l-pacm). TozanmanrtHUHT TaBCUs STUITaH
KOHCTPYKIUSICH Typiu OallaH/UIMKAAard TUTYBYH dJIeMeHTIapu Oynran O6apabannapra sra 6ymuo,
ynap KeTMa-keT Oup HeuTta Oup xui GapabanHiapaaH ubopat rypyxJjapra YpHaTHIQJAH Ba MaxTta
XOMAaIIECUHUHT OMPUHYU TYPYXJIapH TUTYBYH SJIEMEHTIAPHUHT OamaHAIUTu €KHU Ball yCTUAATU
cuartuma ketmMa-keT Oup-oupura ypuatuiaagu[21-23].

Oy epaa: F1 - TlaxTa OynaruHuHT TYpau cupTra uikananum kyau; G1 - mapkaszgad KouMa Kyd;
G - maxrta OynaruHUHT OFUPAUTH; F2 - maxTa OYIarmHUHT KO3UK CUPTUTA MINKATAHWII Kydu; P -
KaMepa WIHaru XaBOOKUMHUHUHT KapIIHIUTH.
1-pacm. bapa6an KO3UFMHMHT NAaXTa 0yJIaK4acura TabCcup KWITAHIATH Ky4wiap YU3Macu
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[laxTa TO3amam KopxoHalapuaa Maiina HUQIIOCIMKIApAAH TYyjaa aXpaTud ONUII Y4yH
naxTtaHu Oup Hewya MapoTaba KO3MKJIM OapabannapnaH yTkazuianu. bynna koszukiau Gapaban
raxTara MEXaHuK 3apba KYpUHHUIIUAA TabCUpP KUIUO, YHU TYpiH ro3a OVitma® cumupud onmd
yranu. Hatwxkana maxtamaru maia uduocnukiap TYpId CUPT TEIIMKIApHIAH axpad ITHEKKa
Tymand. YTKa3WIraH TaaKMKOTIAP aCOCH/A Iy Hapca AHMKIAHAMKH, arap NaxTara KaHYaank
Kyl Ky4Id MEXaHUK Kydjap TabCHUp JTCa, YWTUT UIYHYAIWK KYN [IHKACTIAHUO, Tolaaa
TO3aJIaHMaWIUTaH HYKCOHJIAp XOCHI OYIn0, Kymauimm MabiayM Oynau. OJWHraH HaTKajapra
Kypa, MaxTaHu Maiga uQaocaukiapial To3ananyia xap OuTra Ko3ukiau 6apadan uurutau 0.05
% atpoduaa mukacTiaau. Arap OuTra To3anarmyna 8 Ta KO3UKIM OapabaH OYIMIIMHU
nHoOaTra oJcak, Oy xonna cakkuzra 6apadbania mukactianum 0.4 % Hu Tamkun Kuiaau. by ¥3
HaBOaTuaa TonaHuHT Tapkuouna 0.2 % arpoduna HykcoHmap xocua Oynumura cababuu Oymaau.
Mana my 0.2 % HyKcoHmap aiipum Xoiapaa tona cudaruHu onmii cuH(IaH sxmura €ku
SXIMUAaH ypTa cuHdra Tymuod Koiaumwura, Oy 3ca COTHIaauraH Toja HapxwHH(1-2 HaB Ba 2-3
HaBlapura HUcOaTaH CHUHQIAPUHH XaM XHCOOra oNraHia) yprada xap TOHHacura 874 MUHT
cymra mnacaiumura cabad OVymamu. by sca #mnaura 10 MUHr TOHHa TaxTa TOJIACH HWILIA0
gukapaaurad KopxoHa(93 ¢ousu 1-2 HaB) yuyH cesmwnapiu 8130,4 MIIH. CYMITUK HKTHCOIHIMA
3apapHU TabMHHJIAIINA MyMKHUH[ 13-14].

bupok, myHH TabKHIUIAIl KEPaKKH, YHTHUTIM TaxTa TapkuOumard udiuociaukmap(ryza
Oapriapu, KycoKJIapH, Kecakiap Ba Oomika MQIOCIUKIAp) MaBXKyJ aHbaHABHI TEXHOJOTHUsIIAp
OpKaJIM TO3aJall WIUIApUHU OMMO Oopuin OWjlaH maxTa To3ajall KopXoHalapu (aonusTuaa
amaira OIIUpaNaJuraH WIUIapHU, KyMmiaJaH: maxta xoMm-amécuHu Kyputum(2 Cb-10 —
KypuTui 6apabaniapujia) UIUIAapUHU amanra omwupuin Ba To3anam uexuaa(Y XK rtozamaruy
JTUHUACH) JaFall Ba Maiaa uQocnukiapaaH To3alall HIUIapUIaH KeHHUHTY YMKKaH MaxTa XoM
amécu Tanad Japakazna dSMaciIurH Ky3aTWiau. MabiymMku, oOM — XaBOHHU AXIIN OYnuiy Ba Oy
IapOUTa WHFUIITUPUITAH MaxTa Fapamjapy Ba YHAAH OJHMHTaH MaxTa XOM — all€éCHHU MaxTa
TO3aJIalll KOPXOHAJApUAa aMajra OIIUPaJNraH HIUIapIa MyaMMO Jespiid KaM Oyimaau(HaMIHK
dbom3u Mme€puma OYynranu ydyH), OUpPOK OOM-XaBO V3rapyB4aH XoJaTuAa, CFUHTAPUIINK
[IAPOUTIIAPH/IA TTaXTa TAPKUOUIArH HAMIIMK I0KOpU OYnu0, maxTa XoM—amécuau cudaTt Tanad
napaxana ned 0ynmmaiiau, uyHkd Oy Xonaraa To3alall WIUIApHHA aMajra OIIMPHIN >kapaéHuIa
KypwiMajapAa W YHYMAOPJIHTH Tacaiud, WIUIAl PUTMHIA MaxCyJIOT MUKIOPH Kamaiuo,
HaTIKaJa Toia cudaTu HyKCOHJIAp 3Basura €Monnamanau. by ¥3 HaBOaTHAa OJMHUIIMA JIO3UM
OynraH ToJla MEKIOPHUHH XaM KaMaluTHpaIu.

KOxopuna kenTupwiaran acociapra kypa, OyryHTH KyHJa XKaMUST TapakKUETH >KaxOH
aHIo3aJapura MOC KellaJuraH OKOpH chu(aTiv Tola WNUiad YMKapull HYHAIWIIHIA TaXTaHH
KaliTa MIIUIAIl cOXa MyTaxaccHclIapy Ba OJMMJIApU OJIUra MaBXKyJ TEXHHKA Ba TEXHOJOTHUSHH
TAKOMHJLTAIITHPHII KaOU MYXHM Basu(baHH KYHMOKIA. Y3 HaBOAaTHIA HHTHPYB Ba TYKYBUMIHK
YCKYHQJIApUHU TaKOMMWJUIAIIMO OOpa&TraHiMri XaM IaxTa Tojacu cudarura Karra 3bTHOOD
KapaTulll 3apyp SKaHJIUTMHU KypcaTMoKaa[12].

[TaxTa xoM-amécMHM To3aNaml Ba Toja cH(aTHHM AXImIWIam y4yH, Oy coxazaa
TaJAKAKOTYH OJIMMIIAP TOMOHH/IAH KaTop Ha3zapwuii uiwiap oiaub 6opwuranx|1,2,3,7,8,9,17,18].

By Gopaza Y36GeKHCTOH ONMMIAPMHM Ha3apuii Ba amaiuii onmb GopraH HIUIAPH
TaxCUHra JOWWK OYnub, TaAKUKOT HIUIApUAa TYypJiHd apajaliMallapHU FaldBUpJall YCYIH
épramMua To3ayIall €KY YUTUTIIN [TAXTaHU TO3aJall )Kapa€HUIaru Typiu CUPT F03aCUaru yHUHT
XapakaTH Ypranuian0, MaBxy udaocaukiapra 6apxam oepuin ycymwiapu kentupunrad[19,20].

KeiinHrY TagKUKOTIIap/a YUTUTIIM TIaXTa TAPKUOUIAaru HHPHUK Ba Makaa udIocauKiapra
Oapxam Oepuil Makcaauaa sipaTuirad Typt Oapabaniau TYp ro3ara sra OynraH aillaHyBuM Maxrta
TO3aJIall KypHJIMacH SpaTHITAHJINTH Ba YHUHT €praMuaa maxta tojacu cudaru 5-7 dowmsra
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ommim acocnanras| 7,8].

[NaxTa xoM-amécuHu To3ananl Ba Toja cU(aTUHM AXIIWIANI Y9yH OU3 TOMOHJAH IaxTa
TO3ajaml KypujiMacuHH Jionuxacu(2-pacMm) MIDIad 4uMkwirad. by maxra To3ajamn KypHiMmacu
€praMuaa naxTaHu UGIOCTUKIAPUHU TO3ajall Ba MaxTa TapKUOWAArd FOBAKIHMK JapakaCHMHU
sTHaJIa OIIUPHUII XHCOOHTa TOJIAa XaM/Ia YHTHT CU(ATH OUIMPUINIIN K312 TyTHIITaH .

2-pacMJlaH KYpuHUO TYpUOIMKH, MaxTa To3ajall KypWiIMacHula IaxTa XapaKaTWHU
TabMHUHJIOBYH( 1) y3enura FapamjaH maxrta Keiaub Tymagau, Oy maxra XoM - alécu TabMUHIarud
Bamuru Ttunuiapu opacura(80-100mMm) Tymmb, maxTa FOBAKIAMTHPWUIAAHW, SBHU, THUILIAP
éplaMpia maxTa XapakaTMHM TabMUHJAII HaTIKacula MabliyM Jdapaxazaa y FOBaKJIallalu,
HaTWXKa/a yHAard uQIIOCIUKIap Xapakarra KeITUPHINO, YHH OMpUHYHM TYPIU CHPT ro3acura(2)
y3aTUIau, XapaKaTJIAaHTHPHUII JaBOM ATHO, KEHWHTH OOCKWY TYpiu cuptiapura(2,3,4,5,6-typau
cupTiapra) ketMma-ket ysatwianau. Llynnan cyHr, udociukiapAaaH To3ajlaHTaH Ba FOBAKIIMK
Japakacu OHIraH MaxTa Maxcyc To3ajlall KypWIMacuHU |-yukuin kamepacu(7)ra Tyliamau.
Keiiun 3ca, Oy xapaénaaru axxpatwirad uIociaukiap, SbHU: Xap OUp TYpiau CUPTIAry MaxTaHu
WYHANTUPUIN Ba y3aTHUII yYYH XU3MaT KUJIyBUM Kypuima y3enu(3) Ba KypuiMa YHKUIINTa
UYHANTUPYBYM MAaXCyC Yy3€]1 - XUMOSUIOBUM CUPT(4) OpKaJd KypUJIMaHU HMKKHMHUM YHMKHII
TyiHyrunan(2) yukapu6 obopunaau. TYpau cupTiapiard xaM FOpHU30HTANT Ba XaM BEPTHKAI
TeOpaHMa XapakaTiapHU Kylnodoknap(6) (dmummcouaa Wakiapuaa) EpaamMuaa amanra
OLLIUPUIIAIH.

P
g @' o 1. XapakaTHU TabMUHJIaruy

ST L, 2. Typmu cupt (TeOpaHMa XapakaTaa)

N e N s 3. X¥MOSJIOBYM Ba HYHAITUPYBYH CUPT

' 4. X¥MOSIJIOBYH CHPT

1" 5. Udnocauknap kamepacu

6. Kynowoknap (ammmncouanap, Typiau
CUPTHH XapakaTra KeJITupajau)

™ 7. To3anaHraH rnaxra TYIIHII KaMepacu

-

N30x, ymoy TaAKMKOT MIIIN:
V36ekucTon pecrybaukacu

Japmat nateHT uaopacu Mxtupo

— 1T 2 \ nateHTura TaBcug Ne UZ IAP 03256
¢ | - IAP 2005 02.03.2005 pakamzaa

\‘ ' Y N4 Myxo(asanaHras.
- 2000 i

2-pacM. TaBcus 3THIAETraH NaXTaHU Maii1a MPJOCTUKIAPAAH TO3aMall KYPUJIMACHHI
¢a3oBuii yuzmacu.

2-pacMIaH KYpUHUO TypUOIUKH, ITaxXTa TO3aNall KypriaMacHuaa naxra XapakaTtuHu Yoy
TAJAKUKOT WIIMJA Ky3aTTaHUMH3JICK, [aXTa XUPMOHU FapaMHJIaH KeJraH YHTHTIN TaxTa Yoy
spaTWiraH KypwiMara TymIraHAaH KeWHWH TYpIIM 1032 CHPTUTa TYyIIraH HaxTa KeTMa — KeT
paBHIIIA OJITU MapTa dIaKAaH(TYPIU CHPT) YTaau €K FaIBUPIIaHAAA. Xap OUp FaJIBHPIIAHUIIIA
TYpJIM 1032 TEUIMKYaJapuIaH YTraH Ba [03aJaH YeTra YMKKAH YaHT Ba Xap XWI H(IOCIHKIAp
Maxcyc uyn(5) opkanu yukapu6 ob6opunaan. Typmu ro3a cuptuau(CenapaTop) Typiu MIaKiIaa
Taii€pnam MyMKUH(3-pacm).
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3-pacm. IlaxTa To3a/am KypHIMACHHH CENAPATOPUHM TYPJIH CHPTH.
N3ox: Typau cuptiap mynat cumiapiaH TYKWITaH, Xap XWI MIaKIAArd Ky3/IM sSXJIUT TYHyKa
€KY TypIiu IIaKJIJIark KoOupranapaaH scanras:( a) ; 0) ; B) .

VYby TeXHOJIOTUSIHU sSiHa OUp KUXATU LIYKH, TaxTa OYIaKiapy OKUMH FOKOpPHIAH MMacTra
HYHAITUPUITAHIIUTH YI9yH XapakaT HHEPIHSICH Tyailiiin udaocaukiapaa KyTyJIdIl Japaxacu
olmlaau, SBbHM T[axTa TapkuUOWAard HOKepak OyiraH sJaeMeHTIap(lpuMeciap) MacTra
UYHANTUPUITAaHU YYYH, Y3-Y3uIaH U]IOCIUKIap HacTra TOMOH Xapakarjaa Oynu0, ylnapHUHT
MUKIOpH Te3aa Kamasau. JKHMHra TymaérraH MaxTaHW FOBAKJIMK Japakacu OIIMIIM XHUcoOura
YHUHT cu(aTH SIXIIWIAHUO0, YHAAH cu(daTia ToJla OJIMHUIINTA SPULTHIIAIH.

HlyHu TabKUAJAL JTO3UMKH, OXUp — OKHOATa Tojda CU(PATUHU SXIIWIAL YIYH YUTUTIN
naxTa Tapkuoumaru udaocnukinapau(naxra 0apru, Kecak, KyM Ba OoIlKaiap) UMKOH Japaxkaaa
O6apuacuHM To3ajaml JIo3uM Oynaau. byHnmail To3amamHu FajBHpiaml ycyiauaa oiaud Oopuin
AXIIA camapa OepaaW, YyHKH cemapartop BasudacwuHA OaxapyB4d - I[aXTa TO3ajall
KypWIMacHUHHM TYpJIM 1032 CUPTUTa TYIITaH YUTWTIM Naxta OYIakiIapuHu OOCKUYMa-00CKHY
FAJIBUPJIAHMINY, FalBUp TEIIUKYANApUAAH(TYpIu F03a CHPTHIAH) TlaxTa »dMac, YHUHT
TapkuOuaaru UQIOCIUKIAPHN YTHIIM HATHXKAacHAa NaxTa Oyiaxiapuja TO3aJIAHUIIHM aMara
omupuiIaan Ba Oy ycysjaa MaxTaHU TaOMMI XOJaTH CakjIaHuO, ONMHAETraH Tojla cudaTH sHaja
aximmianaay. Kertma - ket FalBUpiIaHHII XMcOOUTa MaxTa FOBAKIMK JapaXkacH siHaJia opTaau Ba
naxra OYIarvMH{ YY3WIMIIA XaMJa TapaHTJIaHWIIN XUCOOWTa YHWHT CHPTH Ba TapKHOWIAard
udnocnuknap Tykuiaa Oopanu. Jlemak, Oy TexHoJOrHMsjaa maxra TapkuOumaru udaociauxiap
TesIpIr HYKOTHIIaIU Ba KHUH KypHJIMacHura ACspid Tanad dTWIraHaai FOBAKIMK Japakacura sra
OynraH maxrta KeiauO TymIaAM Xamja TMaxTa TOJACHMHM JacTia0Ku TaOuuil Xonatu Tyna
cakJaHaJu.

Ymly TagKWKOT WIUIApH HaTWKAacHIaH, Oy WyHanmWmra OWI: TaJKHKOTYWIAP,
acnMpaHTiap, JOKTapaHTiap,Tajabanap Ba YKUTYBUMIAp Y3 TaJKUKOTIAp HILIApUAa
¢oiifanaHuIIN TaBCUS STUIAH.
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IMAXTA TO3AJAII KYPUJIMACHU TEXXAMKOP KOHCTPYKIUAJTAPUHU
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AHHOTAaIMs:  Y30eKHCTOH V3UHUHT  PUBOXJIAHUII  CTpaTEruscHaa pakamiu
WKTUCOAUETHH TaHJIAraHJIUTH MyHocaOaTH OWJIaH: maxTa To3ajlall 3aBojylapu (HAoTUATHIAA XaM
KCCKHH sHI'M4a éHI[aI_HI/ILHHI/I, CUHCPICTHUK éHI[aIJ_IyB acocula SHIu TEXHOJOrusara acocCjiaHI'aH
TOo3ajall KypWJIMallapuHM  SpaTHIl, OYHHMHI YYyH 3ca, To3ajall KypuiMallapu MakOyII
rnapaMeTpJiapuHi MaTeMaTHK MOJACUIALITHPUII Ba JacCTypui BocUTanap €pJamMuja aHUKJIAII
OpKaJIM TaxTa TapkuOuaaru udaociaukiapra 6apxam OepHIll HyHATUIINIa 3aMOHABHI axO00pOT
TEeXHOJIOTHsIIapHIaH (DOHJaTaHUIIIHK KY3/1a TYTHIaIH.

AHHOTamus: B cBsa3u ¢ TeM, uto Y30ekucTaH BbIOpan U(PpoByH0 SKOHOMHKY B CBOCH
CTpaTCruu pasBUTHA, PE3KO HOBEIN Ioaxoa K pa60Te XJIOIIKOOYHUCTHUTECIIbHBIX 3aBOA0OB, CO3JaHUC
OUYUCTUTCIBbHBIX YCTpoﬁCTB Ha OCHOBE HOBOMU TCXHOJIOTHH, CHHCPICTHYCCKOI'0O Imoaxoaa, a IJid
9TOro. JIMKBUAAIIUA HpHMeCGfI B XJIOINKE IIYTECM OINpPCACIICHHUA OITUMAJBHBIX IIapaMCTPOB
OUYUCTUTCIBbHBIX YCTpOﬁCTB C NMOMOIIbIO MAaTCMATHYCCKOI'O MOIACIIMPOBAHHA M IIPOT'PaMMHBIX
CpCACTB, B HaIlpaBJICHUHU npuaaHud npeayCMOTpPCHO IIPUMCHCHUC COBPCMCHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTHI.

Annotation: Due to the fact that Uzbekistan has chosen the digital economy in its
development strategy, a sharply new approach to the operation of cotton gins, the creation of
cleaning devices based on new technology, a synergistic approach, and for this: the elimination
of impurities in cotton by determining the optimal parameters of gins devices with the help of
mathematical modeling and software, in the direction of giving, the use of modern information
technologies is provided.

Kanut cy3aap: pakamyii HKTHCOAMET, CHHEPreTHKa, MEXaHMK KOHYH, MaTeMaTHK
MOJCUTAIITHPUII, JACTYP TY3UII, KOMIIBIOTCP MOJAC/UIAIITUPHUII, KOMIIBIOTCP rpa(blzncacn, nmaxTa
TO3ajall KypHJIMacH, cernaparop, 1uddepeHinai TeHriama.

KaroueBbie cJioBa: I.[I/I(b])OBaSI OKOHOMHMKA, CHHCPICTHKA, MEXaHUYECKUN 3aKOH,
MaTeMaTUYECKOE MOJICIMPOBAHUE, MPOTPAMMHUPOBAHUE, KOMIIBIOTEPHOE MOIAECIUPOBAHUE,
KOMIIBIOTEpHAs rpaduka, XJI0IKOOYUCTUTEb, CemapaTop, AudpepeHIuaibHoe YypaBHEHHE.

Keywords: digital economy, synergetics, mechanical law, mathematical modeling,
programming, computer modeling, computer graphics, cotton gin, separator, differential
equation.

V36ekucron KaXOH TapakKKueTH Ounan xaMHaddac oyiran X0JI1a
3-Penecanc ocronacura KagaM KS"I;'IMOIQZ[a. SJISI/IHI/IHF PHUBOXJIIAHHII CTpaTCrusiCuga paxKamMin
MKTHCOJIWETHH TaHJAraHJIMIH, axO0opoT TEeXHOJIOTHsJIapH coXacuja Ba yMyMmaH OOIIKa
coxajaapaa XaM KCECKHH 6ypI/IJ'II/IH_I Ba CUJDKHUII sACalll MYMKHWHIIUIH, 6y CHJDKHUIIIIap 3aMHpHIa
peciy0iiiKa UKTUCOIUETH/IA KaTTa Y3rapuiiapra ojJu0 KeIHIIH KyTHIMOKaa. UyHKu, OyHmai
riio0ai axaMuAaATTra JOra HMIOUIApHU aMajira OIIMPUIUIMK aXOJUHHHI TypMyll JapaXaCUHH
Ce3UJIapiu lapakaja omupuIira Typtku 6ymanu[1,2].
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TEXHOJIOI'A

Kaxon Tapakkuétu Oapua coxajiapjaa UIUIad YMKApHII CYpbaTUHU TE3JAlUTHPUII Ba
cudaTIi MaxCyJOTHUA KEHT UCTEbMOIYMIAPTa ¥3 BAaKTUA €TKA3UIITHYU Taiald KHIMOKAA. byHnai
Tanad TaAKUKOT MIUIAPUHU SHaJa KydalWTHpHUII OpKaJd MyKaMMal HaMyHaJapHHU spaTUIl Ba
yIapHH CHUHOBJAH VYTKA3WIMHU  TaKo30 O3TMOKIA. AHAa IIyHIald HaMyHaJapHU SpaTHUIIa
TEXHOJIOTHK XKapa€HIapHU VPraHWIl y4yH CHHEPTeTHK EHAamryBiaH (oWTaTaHUIIHA OyTryHTH
KYHHUHT y3u Tana0d kKuiaMmokaa. CuHepreThka Mypakkad THU3UMIIAPHU YPTraHUIIHUHT SHTH
O0ockuumM OYIM0, KHOEpHETHKA Ba YMYMHU TH3UMJIAp HA3apUSCUHU JABOM STTUPHIN OWIaH YHU
Tynaupanu. CuHepreTuka nactiald ¢annapapo €Hamys cudaruia TaKIUM dTHITaH, YyHKU ¥3-
V3UHU TalIKWJ 3TUII Kapa€HJIapUHU TapTHOra COJYBYM TaMOMWILIAp Xap KaHaal TaOuatnaru
tuzuMiapaa (pusmka, MEeXaHwka, KUME, MYXaHIUCIUK, OMOJIOTHS, COIMOJOTHS, UKTHUCOTUET)
MaBxXyn Oynu0, xyrmumad sneMmeHtinapaadH ubopaT. CHHEPreTMKAHUHT TAJKMKOT COXAaCH Xajlu
TYIUK aHukianmarat[3-10].

Cunepretvka (FOHOHYA «OHMprajvKIa» Ba «XapakaT KWIHIID» CYy3japuaaH) - Oy WIMHN
TaJIKUKOTHHUHT (paHIapapo coxacu O0yimbd, YHUHT Bazu(pacu TU3MMIIAPHHUHT Y3UHU Y3U TAIIKWI
STHII TaMOMWIIapu acocuaa TaOuaT XoAucalapu Ba kapaHiaapuHu VYpranumgup. by
HyHamumia KynruHa oluMiap y3 TaAKUKOT uiuiapuHu onnd Oopumrad[10]. Byryaru kynaa
Typau (aHJapHUHT MyaJTudIapu TOMOHUJAH CUHEPTreTUK EHIallyB XaKuaa Kyaa Kyn acapiap
€3unran: ynapaaH Oab3uiapu ym0y WIMUN EHIANYBHUHT ycIyOWi Ba FOSIBUH acocliapura
avimanau (I'. Xaxen, U. Ilpuroxun, H. Bunep, B. Bepnanckuii, H. Moucees, M. Manuaenopor,
A. Xaborunckuii, A. Typunr, C. KypaiomoB, A. Camapckuii, B. BygaHoB Ba Oomkanap),
OomIKazapy 3ca CHHEPreTUK E€HJallyB JOMPACHHU CE3WJIapiH Japakaga KeHrauTtupuO, yHHHT
dannapapo anokamopnurura xucca kymmunap (J. Kasisesa, I'. Mamunerckmii, M. Karan, A.
Hazapersn, C.Kanuua, /1. Yepnasckuii , 1. OBun , JI. ®ecenko Ba 6omkanap). XKymnagas: JI. U.
Mangensimram  ToMmoHumaH "TeOpammnurap OVitmua wmabpy3amap" acapuma y, KapaéH
CTPYKTYpPaCHHHUHT MIAKUIAHUIINA KUCMJIAPHUHT Y3ap0 TabCUPHUHHUHT W3YWILIUTUrA KapaTral;
I'.XakeH TOMOHHMJAH TaKJIU( KUIMHTAH “‘CHHEPreTHKa SXJIUT CTPYKTYpAaHHHT HIAKITAHWUIIHIA
KHUCMJIAQPHUHT  y3ap0 TabCUPUHUHT HM3YWUIMrUra »bTubop Kapatanu; Y.llleppunrron
cunepretukacu, C.Ynan cunepretukacu Ba 1.3a0ycCKUITHUHT CUHEPTEeTUK EHIalTyBlapuaa 0y
aTaMaHUu “MHTETpaTUB’ AcO aTallraH.

TagkUKOT WIMUMU3HM OJIMO OOpHUIIIArd CHUHEPreTHUK EHAAIIYBAA aMmalira OUIUPHIIUIIN
n03uM OynraH mpodeCCHOHAUIMK OWIMMHUHU MIAKIUIAHTHUPHUII(MAaTEeMaTUK MOJAEIUIAIITHPHIII,
JacTyp TY3MIL, KOMIIBIOTEp MOJEJIAIITUPUIL, KOMIbIOTep TIpadukacu Ba Oomka Qan
JOoUpacUJard amaijap) OpKald  MaKCHMal caMmapara JpUIIHII MYMKHUH, SbHHU: MakOyin
papuadnTaarn IITKum(maxTa To3amam KypHJIMacH) sApaTUIIIa IIaxTa To3ajaml >KapaCHUHHU
MaTeMaTHUK MOJEIUHU UIIIad YMKHII Ba YIIOYy MOJEN acoCHia JAacTypuil TABMHHOTHH TY3HIIL.
By nactyp épaamuna xucobnamn sKCriepUMEeHTIapy YTKa3uo, TypJid BapHaHTIAru KypHUJIMaHUHT
MakOyn MmapaMeTpiIapuHUA AaHUKJIANI(TYpIU F03a CUPTHHH MakKOyn Ymdamu, maxTta OYyIaruHu
TeOpaHUIIl YacTOTacH, aMIUTUTYAACH, TYPIU (032 CUPTHUHU TOPU30HTANl TEKUCIHUK OUJIaH XOCHII
Kwiran Oypuyarum Ba Oomikanap). AHHUKJIAHTaH [apameTpiapra TasHTaH XOJia KOMITBIOTEP
rpadukacugad  ¢poripanann0®, I[ITKem xommeiorep Epmamupma um3ma wmoxaenuan (IITK
KOHCTPYKIMSICUHM SJIEKTPOH YM3Macu)HU sipaTuil. by Mozen €paamuiga YUTUTIM MaXTaHU
To3ajaml >kapa€HUHU HaMOWHIN ATHII Y4yH JAacTypiam Bocutanmapu ¢&pnamuaa I[ITKuau
Xapakarra KeJITHPHII Ba >KapaCHHM Hazapui TaxJIui dTUIl. HUX0AT TaxIuiaui acociiapra kypa,
YUTUTIM TaxXTaHW Maia HQIOCIMKIapAaH TO3aJalllHU amalra OIIUPYBYM KypWIMaHH aci
KOHCTPYKTUB MOJIEJIM YN3MACHHU TaKJIUM TUII XaKUJIaru mapxJjap KeJITupuiIaau.

TaakuKOT uWNUIapUMHU3HU onuO Oopuinna maxra Tos3ajall jkapaéHura Ba yJIapHU
pakaMJaIITHPUILTa OUJ TAAKUKOTYMIApHU uiuiapu ypranuwnau[11].
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MabayMKH, TaxTa TOJACMHU KaHYATWK cudaTiv OYIUIIM KV KUXATAaH MMaxTa XOM-
amécuHU Maia 3appadajap Ba YaHTJAH TO3aJalll TEXHOJOTHK JXapaCHWHU Tanad aapaxana
onu6 OopyBUM MaxTa To3ajall KypuJIMacuHU Hil xapaéuura Oormuk. Iy MabHONA, TAAKUKOT
WIAMHA3 Y0y KypuiMaHH caMapaid HaMyHacHHU(MOAU(MUKAIMIACH) SpaTHUINra KapaTHITaH.
Omu6 Gopunran OOCKHMUMa-O0OCKHY KypHJIMAaHU JIOMHUXAJAIITHPHUIN KapaéHH JaBOMHIAa aBBaj
colma xojaTna WIMHNA W3JTaHUNDIap oiaubd Oopmind, KeHuHpOK Oy kapa€H MypakKaOpoK
XoJaTiapia amaira OUMPWIAN, SPULIIITaH HaTWXalap MUiutap JaBOMUJa YoM 3TUO Oopuiau
Ba Oy WIUIap Xakujaa Kylnaa KeITHpaMus:

- TaxTa To3ajall kKapa€HUHU SHT COJyIa XyCYCUI XOlaTIapuHu YbTHOOpra oJraH Xoija
Macasiara Eupammiaan. byHna maxTta OynmaruHu TYpIu CHPT ro3acuuaru(rajaBup €Ku ceraparop)
9HT COJITIa XapaKaTH yCTHAa TaAKUKOT YTkazmiau(1-pacm) ;

- TAAKUKOT WIIMHUHT WMKKAHYM OOCKMYMIA TMaxTa To3aJall KypHJIMacuIaru
napaMeTpJIapHU TO3ajlall kapaéHua YbTuOopra onud, OyHaa OWM3 TOMOHJAH TakIu( STUITAH
KypWjIMa Ba YHHMHT TYpJH 103acu cudaTuaaru raasupaa(cenapaTop) naxra Oyi1aruHu Mypakkad
XapakaTu ycThaa TaAKUKOT yTkazuinau[12] ;

- TAJAKUKOT WINWHUHT YYHHYM OOCKHYMJA TaxTa TO3aJall KypHIMachja TO3ajarl
*KapaéHW MaTeMaTUK MOJeJIUra acoclaHraH JacTyp EpaaMuia XucoOsam SKCIEPUMEHTH
VTKa3uIl OpKajdk Macanara €HJanyiuK. byHIa KypWIMaHUHT cemapaTopHia maxra OyiaruHu
Mypakkab xapakaTh MOJIETM acoCHa dKCIEPUMEHTIAap YTKa3WIIU Ba HaTwxanmap onuuau[13-
17].

AT

1-pacm. Unrurim naxranu To3aJjiall cenapaTopm.

Kynunua HaTwkanap OJMII Y4yH aMaluil JKCIEPUMEHT YTKa3HWIl MYMKHUH Oyicana, y
KyJa Kyl UKTUCOAMM Xapa)xaTjJapHH Tanad Kuiaau Ba Oy xonar MakOyn OyiamaraH edumiapra
onu0 KenuIM MyMKUH. byHaail xonataa, ypranunaérran o0bekT “KomnbroTep Monenu” O6unan
aJIMalITUPUIIAIN Ba YHUHT XaTTH-XapaKkaTH TypJM TalIKU Tabcupiap Oyinda TeKIupUIaIm.

buz Tomonaan ypranunaérran oObeKTHUHI(ITAXTa TO3AJAIIHU CeNapaTUB TEXHOJIOTUSICH)
KOMIIBIOTEP MOJICJUIAPUHUHT WIIOHWIWINIYA Ba YHUHT IIAK/UIAHWIIM, TEXHOJOTMK THU3UMHHUHT
napaMeTpiapd Ba OONIIaHTMY INAPOUTIA Y3rapumnuiapra OYiaraH TabCUPHU TEKIIMPUIL
uMKoHUHH Oepaan(M.VY. CenapaTOpHUHT TOPU30HTIA HUCOATaH OFUIL OypyakiiapH, UIIKaJaHHII
Ko3ppUIMEeHTH, MaxTa OYJIarMHUHI cemapaTop 03acuAard TEe3JIMK Ba TE3JIaHWIIM Ba OOIIKa
napamMeTpJiap To3ajall )kapaéHura KaHaai TabCUp dTUIIA MYMKHHIINATH ).
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Kommprotep €pmamuia MOIEIUIAIITUPHII, XOJUCATIAPHUHT Y3UTa XOC XYCYCHATIApUAaH
KeauO yukuO, OupuHuYM cudaTiu KYpUIHIIAAH KEHHH, MUKIOPHHA aXpaaul® UYUKUIIHU Tanad
Kunaau. byHu kommbrorepaa xucoOmamn Taxpubanapu KeTMa-KeTJIMTH, HaTHKajlap TaJKUHH,
CUMYJISIUS HATHO)KAIapUHU TaKKOCTaHAETTaH OObEKTHUHT XaTTU-XapaKaTu OWJIaH TaKKOCTAll Ba
Oomrka OOCKHYJIapHU amalira OIIMPHIT OWJIaH amajra OIMIMpPUIaIn.

Xucobmam  Taxxkpubacw, aciaunpa, KommbloTep  €paammuna  Oakapuiaérra,
Vpranmnaérran OObeKTHUHT MaTeMaTHK MOJEIN OyiHWYa SKCIIEPUMEHT YTKa3uIll OWIaH OOFIIHK
xapaéuaup. byHnmaii Mozmen onatgaru 3KCHEpUMEHTHaH(aca HycxXaJard MOJEN) Kypa aHda
ap30HPOK Ba KyJapokK OYau0O, yHH €paamMuaa CHHOBHU amajira OIIUPHII Te3 Ba TYJIHK XaM/a
KaMpOK BaKTHHU Tanad KWIraH XoJjjaa, camapanupok O0ymanu. Tozamam TU3MMUHHUHT XOJATHHH
TaBCU(IIOBUM MMapaMeTpiap Xxakuaa 6atad)cuia MabJIyMOT OJIMIIT UMKOHHUATH OYaau.

OOBEKTHUHI KOMIBIOTEP MOJETUHHM HIUIA0 YMKWIMIIN HTEpalMsIapHUHT KeTMa-

KeTnuru Oynmb, OupuHYM HaBOaTAa, YypraHWiIa€TraH TH3UM XaKuJa MaBXKyJ MablyMOTiapra
acociaHu0, MOJIeNT KypWJIaJu, XHUcoOal Taxxproanapy KeTMa-KeTJIMTH YTKa3WIa i, HaTHKanap
TaxJ I KuiuHagu. TexkmmpuiaaétraH oObeKT XaKuAa SHrM MabJIyMOTIap OJMHTaH TakAupIa
KYIIMYa OMUJIIAp XHCOOTa ONIMHAIN, Kapa&H XaTTH-XapaKkaTiapyd KOMITBIOTEp 1A YpraHHIa 1.

[lly mMabHOOA MaxTa TO3AJAIIHUHT CemapaTHB TeXHoJorusicuaa ¢akaTTuHa MaxTa
OyMaruHu YM3UKIM XapaKkaTHHU YpraHum OwiaH derapamranmacnaH(l-pacm), Oanku yHUHT
TapMOHHUK XapaKaTWHU YPraHuil XaM Makcaara MyBoQHK Oynanu, 4yHKd OyHOall €Hmamiuii
TEXHOJOTUSHU cudar kypcatkuuwau Oenrwmaiigu. [y cababmum Ouz TYpiau cupT ro3acuaa
MexaHHK TeOpaHaéTrad nmaxra Oynaru xapakaTH yCTHIa TAAKUKOT YTKa3aMH3.

MaremaTtuk noaHu MAKIUIAHTHPUINA MEXaHUK KOHYH Oyirua TYpiu 103a CUPTHAATH
naxra OymarvHu TapMOHUK TeOpaHUIN Xapa8HWHU acoc KUIMO OJMHIM Ba yHHU KyHuaaru
YM3Majia XyCyCcHil X0 ydyH Keatupamus (2-pacm).

¥

2- pacm. Typau 103agaru(cenaparop) naxra 0y 1aKk4yacCMHMHI TAPMOHUK XapaKaTH Ba yHra
TabCHUP ITYBYH Ky4Jiap.

[NaxTa OymakyacuHu Oy - HyHAJIUIINAA TApMOHUK KOHYHHAT (1) ndonara 6uHoan
HUCOUH XapakaTaa OVicwH neb KapaiMus (2-pacm).
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7 = Asinat 1)
bynna nmaxta 6ynakdacura Tabcup KiwiyBun OX Ba O) ilyHanuiijgaru

kyunap(X=ma,,Y=ma, ) Kyliuaaru upojara sra 6ynaaunap:
X =Psina-F,

ish_x

Y =N —-Pcosa = Asinwt

(2)
by epna:
P =mg - orupauk Kyuu; m- Macca; g- 3pKUH TYLUUII TE3JIAHUIIN.
Fy, =4 /N -maxra 6ynakdyacura TabCUp KUIYBYM HIIKATAHWII Ky4H. [/, -UINKAJAHUII

ko3 urmrenTr; N- HopMai 00CUM Ky4H. A- TalllKH Ky4 TabCUPHUIATA TCOPAHHUII aMILUTUTYIACH.
@ - TeOpaHuII COHH, T,

IOxopuna kentupunran udoaanap acocuaa maxra OyJakdyacu XapakaTHHU
muddepeHIan TeHrIaMacuHy Kyiunarnya €3um MyMKuH(3):

ma, =mgsina—u,N  (a)
3
ma, =N -mgcosa  (6) )
By epna a,, a, nap X Ba'Y yKu Oyiinua nmaxra Oynaruuu tesnanuum. (3) udoganunr

Xap UKKA TOMOHH YCTHJIa MAaTEMaTHK aMaJJIapHU Oa)kapuO, KeTMa-KeT Y3rapulIapHu 0JIM0
6opran xoJnza, X Bay KoopAMHaTanap Oyiirua MOC paBUIIga Ky4uui udoaanapuHi aHUKITaiMu3:
: t? :
X=(gsina —u,gcosa)——u,Asinot  (a)
2 (4)
y=Asinast (6)
(8) Tenrmamanap cucremacuaa (@) terrmamacuHu X=Xi(t)+X2(t) kypunuIMAa €310
OJICaK, y XOJ/Ia:
: t’
%(0) = (gsina - g cosr) = (5)

X, (t) = —p, Asin ot (6)

IOkopuga umuiad 4MKUIraH MaTeMaTHK MOJEN acOCHAArd ajlropuTMiap Ba YHHHT
3aMUpHIArd AacTyp TabMHHOTHM SIPaTUII JoWpacuiga OWp KaH4ya [HacTypjaml THJUIApH Ba
BOocUTanapuaaH (QoiijnanaHummMu3 MyMKuH. bu3  kypaérran Macanajga, SbHH I1axTa
OymakuyacMHUHT TeOpaHMa TYpIH 1033ark TAPMOHUK XapaKaTHHUHT aHUK €YMMH MabIyM dMac.
HlynuHr yuyH Xam Ou3 Oy €UMMHHM >KaJBal KYpPHUHHUIIUAA OJUO, YHHM aHUK €4uM OuiaH
TakKocnai onmaiimus. bepunran (4) xypunuimmaaru macananu Pynre-Kyrra ycynu épmammna
e4ynd, YHUHI rpaduruHu Kypuil opkKanu(teOpanuil rpaduru HopMan €Kd HopMmal Oyiamaral
xoJlaTiapura Kapad) MacaJlaHMHT €YUMUHU OJIMITUMU3 MYMKHUH OYJaau.

IOKopuaa kenTupuiran MaTeMaTUK MoJen (opMylaliapy Ba YHUHI acocuia Ty3WJTaH
aqroputmiiap acocuma MatlLab mactypuit  komrmuiekcuaaH —QoifanaHul AKCEepUMEHTIap
YTkazamu3. bynaa (5) TeHrnama acocuzia Ty3UWiraH JacTyp OpKajdH TYPJIU I03aHUHT MIIKAJIaHUII
koapdunmeHTy W(M0) Xamaa Kusiuk Oypuarn (anda)ra kuiimarinap OepraH Xxonga rpaduk
KYPUHUIINAATH HaTHOKaJdapHU oslaMu3(3-pacm):
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3-pacm. Ilaxra 0y1akyacu XxapakaTu Y3rapuIIMHUHT TYP 103aCH CHPTUHHHT UINKAJIAHUII
KoeppuueHTH- N, KHSJINK OypUaru - o ra 00FJuK OyJran xoaaraaru rpagpux
HATHIKAJIapH.

Onuaran  HaTwkanapaad(3-pacM) KYpUHAAWKHA, TYPJIH  FO3aHUHT  HINKATAHHIII
koepduMenTn =/ xamaa KusaiIuk Oypuarn a =26, o =29 rpagyc OynraH xosamiapra
XapaKaTHUHT OuWp Tekucna Oymumu Ky3atuiaau. IIIyHUHT yuyyH KeHUHIM TaJKUKOTiIapja ymoy
KuiiMatiap O6yinda onud Gopunanu. (4) -TeHraamap CUCTEMACHHUHT (@) TEHIJIamMacuIaH Xxamaa
IOKOpH/Ia aHWKJAHTaH KuiMmaTiapaaH (oiganaHuO, TYpaM 103aHUHT TEOpaHMIN aMIUIATYAAcH
(4) xampma wyacrotacura (w) KuHAMaTiIap OCpHIN OpPKAJIU XapakaT Y3rapUIIUHHHT Tpaduk
KYpUHMILAATY HaTHKaJapuHU ojlaMu3(4-pacm):

4-pacm. IlaxTa 6y1aKkyacu XapakaTH Y3rapuiidHUHT TYP 103aCH CHPTHHHHT KUSIJIHK
Oypuaru - 0. = 26°, Tedpanni amniutyaacu A=20 mm, xamaa yacroracu o=[5-8] Hz
opajauKaa 0yJra xoJaTiard rpapuK HATHKAJIAPH.
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OnuHran HatwkamaH(4-pacMm) KYpHUHAIUKH, KASUTHK Oypuarn a=26 rpamyc Oynranuma,
TeOpanum amrumatygacu A=20 wmM, xamjaa dactotacu =[5-8] Hz opanukga mnaxra
OynakdyacMHM Xapakathd Oup Tekucaa OViIaéTraHiWruHu KYpHUIIMMH3 MYyMKHH. byHnain
XapaKaTHU TAbMHUHIIAII OPKAIH MaXTaHU Maiaa udrocnukiapiaH To3ajall WILIaph caMapaiu
Oy MYMKHH.

IOkopunaru taptubna KUsAIUK OypuaruHu a =29 rpagyc OYiraH XoJ y4yH HaTuxaiap
onamm3(5-pacm):

OnuuHran HaTwXkaaaH(5-pacM) KYpHUHAIUKH, KHATUK Oypuarn o=29 rpaayc OynraHuza,
TeOpanum amruiuTygacu A=20 mm, xamaa dactotack w=[5-8] Hz opanmkma xapakar Oup
TeKuca OYnaéTraHIuTrHN KYPUIIIIMU3 MYMKHH.

IOkopumaru onu6 GOpJIMraH TaAKUKOTIAP HATHXKACUIA, KMSUIMK Oypuarn  a=[26°-29°],
ammuutyna A=20 mm Ba TeOpaHumiap conn w=8 Hz 6ynu0, nmkananum koeddumenTn u=1
KHiiMaTiIapHU KaOysl KWITaHUAA XapaKaTHUHT OUp TeKucaa OYIUIIy aHUKIaH .

Hemak, Ow3 yuyH 3apyp Oynran mnaxTaHu wMaiga uGIOCIUKIApAAH TO3aJOBUU
KYpPWIMaHUHI KOHCTPYKTHB sicallira JOWp 4YHM3MaJa, KypuwiMa To3ajall CenapaTOPUHUHT
napamerpnapu: Kusiuk oypuarn  a=[26°-29°], ammiuTtyna 4=20 MM Ba TeOpaHMILIAD COHU
=8 Hz 6ynu6, nmkanaaum koeppuimentn y=17 KuiiMatiaap nHobOaTra oiraH Tauépiranaiu.

5-pacm. I1axra 6y1akyacu XapakaTi y3rapulIMHUHT TYP 103aCH CHPTHHUHT KUSJIUK
oypuarm - o = 29°, rebpanum amnautyaacu A=20 mm, xamaa yacroracu o=[5-8] Hz
opajMK/aa 0yJra xoJariaard rpaguk HaTHKAJIAPH.

3J1 Maxc nmactypuii BocuTacuaaH (organmaHud, maxra To3ajanl KypruiMacHHU (a30BUi
YU3MaCHHU JIOWMXAJIAaHTaH Ia FOKOpUIary nmapamerpiapaan ¢oinananmiam (6a, 66,6c-pacmiap).
bynna typnu 1o3a cuptumpa(cenapaTopiap) maxrta Oynakdyacu XapaKaTMHH(aHMMAIMOH) TYpPJId
TOMOHJIaH Ky3aTuil MyMKuH. KypriMana nmaxra OymaK4acuHd TYPIU CUPT o3acuaa(cenapaTop)
AHUMAIIMOH XapaKaTHHU  Ky3aTHII OpPKajdd, CHHEPreTUK TH3UM D3JIEMCHTJApH TabCUPUHU
Kaillapakaja SKaHJIWTU XaKHJa Ba KEJITyCHJa MaxTa To3ajall KypuiaMacu MapaMmarepiapuHu
MakOyJ1 BApHAHTIAPUHK TaHJaIlIra UMKOH sipaTuiau[18].
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a) b) C)
6-pacm. [laxTa To3ajam KypujaMacu MoaeJTuHH Typsu TomonaaH ((a);b;c))
anuMannoH ¢a3zosuii yusmacu(3/1 Maxc gacrypuii Bocutacuaan QoiiganaHuiam).
Xynou my kypuaunoiapau Cinema 4D macTypuilt BocUTacHla XaM JIOWUXalaHAHU Ba
raxTa To3ajall KypWIMAaCHHUHT yMYMHHM KypuHumuiaapu (7-pacM) na KypcaTuO YTuiraH.
Bbynpa, To3anam sxapaéHu Xakua stHa/la aHUK MabJIyMOTJIApTa Ba KYPUHHMIITA dra OYITHHIH.

7-pacm. Cinema 4D nactypuii BocuTacu épaamMu/ia naxra To3ajaul cenaparopuaa
TO3AJ1a1I KAPAEHUHH KYPUHHILH.

Byrynru xyHaa paBiaT TOMOHMJAH YTKa3WIAETraH UCIOXOTJIAp Ba y3rapululapAaH
XyJoca KWIraH XoJijia, axTa To3ajall 3aBouiapy GaoausTHAA XaM KeCKHUH SHru4a €HAaIUIIHH,
S’BHU CUHEPIreTHK EHJANTyB acocuaa Toja CU(PATUHU SXIIWIALI YUYyH TO3ajall KypuiIMaJapuHH
MakOy/n mnapaMeTpiapuHM MaTeMaTUK MOJCIIAIUTHPUIN Ba JAcTypuil BocuTanap Epaamuia
aHMKJIAII OPKAJIM TaxTa TapkuOuaaru udiaociaukaapra 6apxam OepuIl JO3UMIIUTH KYpPCaTUIIIH.

IOKopuaa kenTupwiIran MaTeMaTHK MOJAEUIAIITHPUII (opMyranap OunaH npoJalaHraH
anroputMiap acocuna Matlab nactypuii kommiuekc €paammuna KyWuaard SKCIIEpUMEHTIIAp
VTKa3WwIIM Ba HaTkajnap oiauHau. [laxTa To3amam cenapaTtopuia acocuid mapametpiap 0yiuo:
TeOpaHHUIUIap aMIUIMTyAacu A; TeOpaHMIUIAp YacTOTacHu (; HWIIKAJAHUII KO3(p(HUIMEHTH
xucobnaHagu. AHa Iy IapaMeTpiap acocuja cernaparopia XapakaTiaHaéTraH naxra Oyiaru
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yCTHJla TaAKUKOT OJMMO OOpPWIAM, S’bHM MaxTaHM XapakaT Te3MUTHu(KY4uIIn EKU CUIDKUIIN)
CEeKHH, ypTaya, Te3 OYIMIIN Ky3aTWIIu. MabIyMKH, YTa TE3MUKHU KaTTa OYIUIIN aXTaHU TYia
To3aJlalira MMKOH OepMaiu. AKCHHYA, NAXTaHU CEKUH XapakaTH cerapaTopjaa To3ajall
YHYMJIOPJIMTUHM TYHIMO KeTHIIUra €Kd IMaxTa XapakaTH TYXTa0 KOJUIIUTa OJHO KEeIHIIH
MYMKHH.

VTKa3mwITan SKCIepHMEHT acoCHIa IIYHH aWTHII MyMKHMHKH, MAXTaHM GMpP MabpoMia
TE3JIMKKA dra Oynuinmu Kusuimk Oypuarn o=[26- 29] rpanyc ; A=20 MM aMIIMTyZ#a Ba
teOpanunuiap conn w=8 Hz Oynranna mmkananum kodpdunmentu p=1 KuiiMaTIapHU KaOys
KWIragaa MakOyn KypcaTkuwiapra spuilwigu. bynmail MakOyn KypcaTKuwiaplaH Kelrycuaa
raxTa To3ajall KypuiMacuHU MakOysl KOHCTPYKUMSACHHHU scaimiia ¢oilaJaHuil KaTTa camapa
KEJITUPaIu.

AJIABUETJIAP

1. V36exucron Pecry6mukacu ITpesupenturmar 2020 iinn 28 anpenparu “PAKAMIIA
UKTUCOAUET BA DJIEKTPOH XYKYMATHU KEHI' JXOPUM ODTHUII YOPA-
TAJIBUPJIAPU TYFPUCHJIA” TIK-4699-coH KapopH.

2. V36exucron Pecrybmukacu ITpesumenturunr 2020 iimn 5 oxtsopmaru I1d-6079-
con @apmonn ((KonyH Xyxokarnapu MabiymMoTiapu Mwomid 6asacu, 06.10.2020 ii.,
06/20/6079/1349-con; 02.04.2021 ., 06/21/6198/0269-con)

3. AaronoB E.A. «@unocodus u cuneprerukay, benropon: benl'y, 2000.

4. bapannes P.B. «MiMMmaneTHbie ipo0emMbl cuHepreTukn», Cro: [Tutep, 2002

5. KusmseBa E.B. «Cunepretuka 00 yCIOBHSX YCTOWYMBOIO PaBHOBECHS CIIOKHBIX
cuctem», M.: MI'Y, 2004

6. KorenpuukoB I.A. «Teopernyeckas W TpuUKIagHAs CUHEpPreTHKa», benropon:
benl TACM, 2000.

7. Conomenko Pycnan BuktopoBud MHTerpanus HaydyHBIX MMOJXOJ0B JJIsi 0OOCHOBAHUS
COBEPILEHCTBOBAHUS MeXaHu3Ma 3(PQPEKTUBHOrO (YHKIHOHUPOBAHUS HSKOHOMHKH: >KypHa-
OkoHoMuKa u ynpasienue, 2013. Ne3(100).C.75-79.

8. Kapaesa Haranus,. K.3.H., JTOIICHT
kaenpor. AIIDIED, HTVYY «KIIW». CunepreTndyeckuii HOAX0/1 K PEUICHUIO TPoodIeM
HKOHOMHYECKOM O€30MaCHOCTH U YCTOMYMBOro pa3Butus. http://nedin-seminar.kpi.ua »
synerg_econo_bez.
9.B.JI. 3akoBopotHbIii, M.b. ®nek, E.A. Yranu CuHEpreTHYecKui Moaxo/ K OICHKE
YeJIOBEYECKOr0 KamuTala npeanpusaTus. https:// www.researchgate.net » publication » 339252761.

10. JanunoB FO.A. «Yto Takoe cunepretuka?», M.: Hayka, 2001. 34.

11. Khashimov Sabitxan, Nuritdinov Nurbek Davlatalievich, Ergasheva Sadokatkhon
Sharifbek gizi Use of autocad system in construction design of cotton grinding device. Scientific
and technical journal of NamIET, ISSN 2181-8622 NamMTI ilmiy-texnika jurnali. VOL 6 —
Maxsus son (3) 2021 , 8-10 6etaap.

12. Xashimov, S., Abdullayeva, N., Dadamirzayev, M., & Rizamuhamedova, G.
Introduction of a cotton cleaning device for technical and technological re-equipment,
modernization the cotton cleaning industry in Uzbekistan. SOI: 1.1/TAS DOI: 10.15863/TAS
International Scientific Journal Theoretical & Applied Science p-ISSN: 2308-4944 (print) e-
ISSN: 2409-0085 (online) Year: 2019 Issue: 05 Volume: 73 Published: 30.05.2019 http://T-
Science.org Philadelphia, USA.. 1SJ Theoretical & Applied Science, 05 (73), 536-540. Soi:
http://s-0-i.0rg/1.1/T AS-05-73-82 Doi: https://dx.doi.org/10.15863/TAS

13. Xashimov S.,Erkinov X.Creating a mathematical model of movement in the process
of cleaning cotton from dirt ISSN (Online): 2455-7838 SJIF Impact Factor : 6.260 Research

MEXAHUKA BA TEXHOJIOT WS UJIMUI XKYPHAJIM, MAXCYC COH 2023, Ne 1 (4)

185


javascript:scrollText()
javascript:scrollText()

TEXHOJIOI'A

&Development Volume: 5, Issue:2, February 2020 EPRA International Journal of (IJRD)
Monthly Peer Reviewed & Indexed International Online Journal ISI I.F. Value : 1.241.

14. Xashimov Sabitxan, Irisqulov Farxod Sultonboyevich, Imamnazarov Erkin
Dexkanaliyevich, Erkinov Husniddin Bakhtiyoro'g'li, Abdujalilov Sodigjon
Muhammadamino'g'li  Problems of Development and Solution of Technological Processes
ofCleaning Cotton with Small Dispersion Particles and Dust/ Palarch’s Journal Of
ArchaeologyOfEgypt/Egyptology 17(7),ISSN 1567-214x.

15. H. PaBmanos, C.Xamumos, X.OpkunoB, H.Hyputrounos, M.FodypxoHoB
Conducting Experiments on the Process of Cleaning Cotton Design Engineering ISSN: 0011-
9342 | Year 2021 Issue: 8 | Pages: 11095 — 11103.

16. S. Khashimov , N. D. Nuritdinov, I. Makhamadjanov , S. Ergasheva
DETERMINATION OF THE OPTIMAL PARAMETERS OF THE COTTON CLEANING
DEVICE BASED ON A COMPUTATIONAL EXPERIMENT International Scientific Research
Journal (WoS) May, 2022. ISSN: 2776-0979, Volume 3, Issue 5, May., 2022 . Impacfaktor.

17. Xahimov Sabitxan, = Maxamadjanov Islomjon Usmonjon o0’g’li, Ergasheva
Sadoqotxon Sharifbek qizi, Sobirov Shohjahon G’anijon o’g’li , Paxta tozalash qurilmasi
animatsiyasi uchun dasturiy ta'minot yaratish. O”zbekiston respublikasi adliya vazirligi
huzuridagi intellektual mulk agentligi. Elektron hisoblash mashinalari uchun yaratilgan
dasturlning rasmiy ro’yxatdan o’tganligini tasdiglovei GUVOHNOMANe DGU 12159/
talabnoma kelib tushgan sana: 16.06.2021 Talabnoma ragami: DGU 2021 2063

18. MypamoB Pycram MypanoBuy,  XammmoB CabutxaH, J[lamaxxanoB Apadar
Kammmkanosuy, Ilaxrta To3anmaiiuran KypunMa. Y36ekucton PecryGiukacu . JIaBnaT maTeHT
unaopacu. Uxtupo mnarentura TaBcud. . VXTUpOHMHT pacMuil pyiixartnaH VTraHIuTHHU
tacqukiaoBun [ YBOXHOMA Ne UZ TAP 03256 talabnoma kelib tushgan sana: 02.03.2005.
Talabnoma ragami: 'YBOXHOMA Ne UZ [AP 03256

AWJIAHA UKKHU UTHAJIOHJIM TPUKOTAXK TYKYB MAIIIMHAJIAPUHUHT UIT
Y3ATUII TUBUMHUHUHI" TAXJINJIN
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AHHOTanus. 3aMOHAaBUN MKKU aillaHa UTHAJOHIM TPUKOTAX TYKYB MalllMHAJapUHUHT
TCXHOJIOTMK UMKOHUATIIApU XaM/Jia UIl Y3YTHUII TUSUMUHUHT TAAKUK STHUJITAH.

AHHOTaIII/[ﬂ. I/ICCJ‘[GI[OB&HBI TEXHOJIOTHUYCCKHUC BO3MOXHOCTH COBPEMCHHBIX
ABYXKPYTOBBIX BA3AJIbHBIX MAalllUH U CUCTCMbI HUTH.

Abstract. Technological possibilities of modern two-circle knitting machines and thread
systems are investigated.

Kaaur cy3nap: ailana WrHaJOHIM, WKKH aijaHa, WCHA,UN y3yTUII, WYHAJITUPrud
TPUKOTAX, TCXHOJIOT'UA.

KiawueBble cjoBa: KpyroBble CHHUIBIL, JBOWHOW Kpyr, WuIJIa, IEPEHOC HUTH,
HaIpaBJIAONICC BA3AHUC, TCXHOJIOT U

Key words: circular knitting needles, double circle, needle, thread transfer, guide
knitting, technology.
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PecniyOnukamuzna ¢aonust kypcaTa€TraH TPUKOTAXK MaxCyJIOTJIapy HIUIA0 YHUKapUIIT
KOpXOHAJIapHa 3aMOHABUH, TEXHOJIOTMK MMKOHUATIAPH KEHI Ba IOKOPH Kiaccra sra Oyiran
alilaHa WTHAJIOHJIM TPUKOTaX TYKYB MalllMHAJIApU CAJIMOKIM YpUH Jrauiaan. AlsiaHa
WUTHAIOHJIM  TPUKOT@X TYKYB MAalIMHAJIApU Y3UHMHI KyO TU3UMIIMIUTH, IOKOpU HII
YHYMJIOpPJIMIHA Ba DOJEKTPOH OOLIKApUII XaMJa Ha3opaT »JTUIl KypwiMajaapu OuiaH
KUXO3JaHTaHJIUTH Y4yH TPUKOTa)X TYKyB MallMHaJapd HuYuga COJMOKJIM YpUH Arajulaiiju.
TpukoTak nuTad YUKAPHUIIT KOpXOHATApU/IA KEHT KyjJaMmja 3aMOHABHM aiijlaHa OWp WTHAJOHIIN
TPUKOTAX TYKYB MallMHAJIapy OwjiaH OMp KaTopjJa WKKH WTHAJOHJIM  TPUKOTAXK TYKYB
MallliHaJIapy OWIaH XaM >KHXO3JIaHraH. YJap JACTUKIM Ba MKKU JACTUKIM (MHTEPJIOr) Xamzaa
CHUIMpFa Ba HAaKIUIM TPUKOTAX TYKUManapura uxtucocnamrupuiarad. Llynunraek, Gapua
TPUKOTAX TYKYB MaIllMHAIApW XaBPCHU3IMK TEXHUKACH Tanabiapu OVitmya mnurad dyukapuiiga
0axTcu3 XoaUCalapHU OJJIWHU OJMII, WIIYWIApra KyjJail MexHaT HIApOWTHHM SpaTHUII Xamja
UIIYWIApHU XaB(CU3 MILIAl YCY/UIApHMHM KYJUTallUIapy y4YyH TEXHUK KypwiManap Owuiad
KHUXO03JIaHTaH.

Nmna® 4YuKapuil KOpXOHAJapuaa TPUKOTAX MaxCyJIOTIapUHUHI AaCCOPTUMEHTH Ba
TPUKOTaX MAaTOJAPUHHUHT TypHra Kapa® TPHKOTaXX TYKYB MallMHAJIapyd MyHTa3aM SHTUIa0
Typuiaau. Xo3upla ULl YHYMAODPIUIU FOKOPH OYiraH, IOKOpPH TEXHOJOTMK Ba HAKII XOCHII
KWINII MUMKOHUSTIApUTra 3ra OYiraH TPUKOTaX TYKYB MalllMHAJapW HIUIA0 YUKApUIMOKIA.
Hlynra kapamail TpUKOTaX TYKYB MalllMHAJIAPUHU TaKOMMJUIAIITUPUII Ba YHUQUKALMSIIALI
UMKOHMATIApH MaBXkyd. by ¥3 HaBOaTHIa TPUKOTaX TYKYB MAaIIMHAIAPHHUHT TEXHUK Ba
TEXHOJIOTUK >KMXATJaH TaKOMWUIAIITHPUII XaMJa UII YHYMJOPJIMIMHHU sHaJa FOKOpU OYyiarax
XWJUTAPUHU SpaTUO OOPHUITHI UMKOHHHU Oepajiu.

TpukoTaxx TYKyB MalllMHAJIAPHU TY3WJIMILIYU KUXATUAaH KyHuaaru Oelruiap: UrHaJoHIap
COHM, UTHAJIOHJIAp IIAKJIU Ba UTHAJAp TypH OmnaH ¢apkinanaau. Urnagonnap conu Oyiinda oup
Ba MKKU UTHAJIOHJIM TPUKOTAX MalllmHanapu 0ynuo, ¥3 HapOaTHIa ynap OUp Ba MKKU UTHAIOHIN
MalllHajlap KYHJaJaHrura Ba Oyilamacura TYKMRAWraH MamidHanapra OynuHanu. Mraaaox
HIaKJIUTa Kapad TPUKOTaX MallMHAIApH ailllaHa Ba sICCU UTHAIOHIU OYIaau.

Tpukotax TYKyB MalIMHAJAPUHUHI Oapyacuja XajlKa XOCWUJ KWIMII yYyH HUTHajap
YypHaTuiran 6ynuo, Oy urHanap Kynaa ¢poigaraHuIaAUraH Cuia BasudacuHu 0axapain.

MamuHa Kjaaccd. MamyHa KJIacCH TPUKOTAXK TYKYB MAallMHAJIAPUHUHI aCOCUM TEXHHK
KYpcaTKu4M XucoOlaHaau. Y TPHUKOTaX Typjapu Ba Iy MalldHA Y4YyH JIOMHMXalaHaJuraH
acoCHil TEXHOJIOTHK KYpcaTKU4Iap - UITAPHUHT YU3UKIM 3UWINTH, TYKHUMA 3UWINTH, XaJlKa UIH
Y3YHJIMTH KaOu KypcaTKuuiapra OOFNIMKIUp. MalrHa KiacCH WrHajap KajaaMmu OWjiaH, SbHU
MKKH KYIIIHU UTHaJIap Mapkasjaapu opacuaaru macoda 6uian ndonanaHaau.

TpukoTaxx TYKyB MallMHACUHHUHT KJIACCH - UTHAJOH Y3YHJIUTH OMPIMTHA KaHYa KajJaM
YKOMJIAITaHJIUTUHU KypcaTyBuUM coHra autunanu. Jlemak, mammHa kinaccu «K» urHa kagamu
Oyiinua aHUKJIAHUIITH MyMKHH:

K=EIT; (1)
by epna: E - urHamoH y3yHIuru OUpInry;
Tyur - UTHATIAP KaJlaMH.
K =1584/56.52=28 kmnacc
T=T=2np (HANMA xaxapn yuyH T= 2x3.14x9=56.52 nroiim)

3aMOHaBUH SICCH Ba aijlaHa TPUKOTaX TYKYB MallMHAJIAPUHUHI KYMUUIUTH YYyH
Y3YHJIMK OWUpIHTA KWiKO WHTIU3 IoimMu - 25,4 mm (1-UHrM3 qroiMu) KaOya KHJIMHTaH.
AxcapusT SHTM TUIJArd TPUKOTAX TYKYB MAalllMHANIApU Y4yH, IIYHUHTAEK, TUIYaIl UTHACH
OynraH aijaHa UTHAJIOHIN TPUKOTAX TYKYB MallliHAJIApH, ailJlaHa UTHAIOHIM TAHTIOK TYKYB
aBTOMATJIApH, SICCH WTHAIOHIM (aHr TYKyB MalldHAJIapH, TECKapu TYKHMa TYKUHAIUTaH
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MamiHa (000poT) Japu Ba YHMKIM UTrHacu OYynrad OyillaHMacura TYKUIAMraH MalluHa
(KokerT) napu yuyH KaOyn KWJIMHTaH.

[lly Ounman Oupra TPUKOTaX MalIWHAJIApU Y4yH OOIIKAa YIIYOB OUPIHMKIAPH Xam
kymnanunaau. 38.1mm (1,5 uarmms mgroiimu) - «KT» Ba KoTroH pycymmumarn Mamusanmap
yayH (0y xoJ1a Kiacc reiunyaa udoaaaaHran);

27,74 mm (1 ¢pancy3 nroiiMu) — UTHAIOHIA WITAKIM UTHaJapy OYirad manesaiu Ba
Majie3acu3 aijaHa WrHAJOHJIM TPUKOTAX MallnHaiapu ydyH (Oy Xxomma kimace (aitHma
udoanaHran);

23,6 mm (1 cakcoH ArOWMM) — WTHAJOHAA WITAKIW UTHAJIapu OynraH Oyiramacura
TYKAWaUraH Pamen MalmvHanapy y4yyH KyJUIaHUATIAIU.

Kypcatunran dapkiaoBun OenruiapjaH TallKapd, TPUKOTX MalllMHAJapu Y3apo
HaKII XOCWJI KWIYBYM MEXaHU3MIIAPUHMUHT TY3WIHUINIHW, NACTypuil OOIIKapyB Ba aBTOMAaTHK
KypHWIMQJIApHUHT OOpJIMTY OWiIaH XaMm axpaymd Typaju.

Bapua TpukoTak MamMHaIapuAa KyWHIarn MeXaHM3MJIap MaBxXyld: WUl OepyBud,
XaJIKa XOCHJ KWIyBYM, TOPTHMII Ba ypaml MexaHusmiapu. TpUKOTaX MalllMHATaApUHUHT
KyIIMMYa MEXaHW3M Ba KypuiMalapura KyWugarwiap KUpagu: AacTypuil Oomkapys
KypWJIMacH, AaBTOMAaTHUK TYXTaTKAWIAp, AaBTOMAaTHK MOMJIAIl MEXAaHW3MH, MallUHAHU
MOMMUKJaH To3ajall THEBMaTUK MEXaHU3MHM, aBTOMAaTHK XHUcoOIaruy Ba Oouikanap.

HlyHuHraek, okopuga KypcaTwirad (apKiaHuil OeNruiapuiiaH TallKapH, TPUKOTaX
TYKYB MallluHanapu oup-Ouprnapuaan Kyiiuaaruiaap ouinas xaM ¢apKiaHaguiap:

1. Xanka XocH1 KWINII ycyaura Kapad - TPMKOTaXX Ba TYKYB.

2. UrHanapyHMHT TY3WIMIINATA Kapal - MITaKiIM, THIYaJId Ba YHUKIIH.

3. Urnanonnap conura Kapa0 - OMp Ba MKKU UTHAJIOHIIH.

4. UrHaioHIapHUHT IaKjIura Kapao - siccu, aiijlaHa Ba OBaJl.

5. bomika TexHuk Oenrunapu Oyinya.

Aiinana ukku urHagonnin HANMA — TpukoTax TYKYyB MallMHACHAA WUIT OCPHUII TH3UMH
MallMHa WraHaJOHUHUHT OKOpPUM KHCMHUJA SKOWIAIIraH IIyNMyJsIpHUKra MaxXKamJIaHaraH
MEXaHW3M Ba KypwiIMajaplaH XamJa OoOMHaJapHU YpHATHIN YYyH MaliuHa arpodura
YpHATUITaH Maxcyc TYpTTa )KMXO3/IaHT'aH CTEJUIaXKAaH TallKWI ToNraH. (2-pacm)

Tyxum xapaéHuaa un OepHIill KUCMHU XalKa XOCHJI KWIYBYM ab30JapUHU Y3JIUKCHU3 Ba
O6up MapomMJa I OMiIaH TabMHUHIAMIU. Y 600MHaAaru UIjIapHU OCOH €UUIIHIINHA TAbMUHIOBYU
JUCKIIA Ky34aJId WYHAITUPru4, WrHajJapra MWIUIApHU MHYHAITHPYBYM MOCIaMalap, Wl
TapaHIJIMTMHU CO3Jalll XamJa WIHMA Y3JIMKCU3 TabMUHJIAHMIIMHU aBTOMATHUK Ha30paT 3TYBUYH
KypriIMaJiapJiaH uoopar.

Cremnaxiapra ypHatwiran 6o0unanapaan umiap 200 6Oypuak ocTuaa KOMIAIITHPHUITaH
JTUCKIIM WKKH Ky34Yajaul HYHAITUPrUd OpKaidu, BepTukan Oyitmua 150 - 200 Oypuak octuaa
KoMnamrupuiaran Qaphopiau Ky3danapAaH TAIIKWI TONTAH MaxCyc aJlIOMHHJIM peikara
y3aTWIaaud. YHIaH ILIyNYJSIpPHUKKA YpHaTWITaH KaTTa JUAMeTpiad Tamku dvamOapakka
MaxKamJIaHTaH MHIyBUIA U OEpHI aBTOMAaTHK MeXaHU3MuUTra un yzatwiaan. KaOyn KunuHran
WIIHY MHAYBUJA U OEpHIL aBTOMAaTHK MEXaHU3MHUIAru UIl HYHANTUPYBUYM Ky34a OpKaIHU TYTYH
TYTKU4ra, YHJIaH UITHUHT TapaHIVIMTUHYU CO3JIOBYM KYII IMCKra y3aTwiaau. by epnia ur, UIHUHT
TapaHIJIMTMHU Ha30paT KWIyBYM KOHTAKT — OTOXJAHTUPYBYM Jamrmara uUMIyibc Oepaau. Vo
MKKHTA HYHAITUPYBUM Ky34a OPKAJIHM 3aXypa WITHU WUFYBUM OapabaHra HyHANTUpUIIAIW, UITHU
Oup Mebepaa SUMIMIIMHA TAbBMUHIIOBYHM IUIACTUK TapoK €plaMuia 3axypa UIl ypamyiapu XOCHII
stanu. Mmau Oup Xuin Mebépaa y3aTWIMIINHA TAbMHUHJIOBYM WMKKUTAa QU CySTUAAH sCalraH
Ky3uajapra yHIaH Ha30paT KWIyBYM KOHTAKT OpPKaJId MI O3UKIAHTHUPYBUMJATW Ky3uara Ba UII
O3UKJIAaHTUPYBUMIAH TYKUII XyIdyaura (uUrHara) ky3zua opkainu etkaswianu. Llynunraex,
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UIYNyJAsSpHUKKAa VpHATWITaH WYKKM YamOapakka KYIIMMYa 3JEMEHT, Xallka XOCHJ KUJIyBUU
ab30JapUHM KYIIMMYa JalKpa UIUIAPU TabMHHIOBYM KypWIMa YpHaTWIraH. by TYKuMaHHMHT
cudarura Kydwraaurad TtanabnapHd, (QU3NK Ba MEXAaHUK XOCCAJAPUHU  SXIITWJIAIIHHA
TabMHUHIaWIU. KypuimManu XapakaTIaHTUPHII YUYH SICCH THIIUIM TacMa XapakaTHHU YCTyHYaJaH
YUKapWiraH BaJira MaxKaMJIaHTaH IIKWBJIAH osagu. Jlalikpa uIulapu KypuJIMaHUHT —HIT
HYHANTUPYBUYWIAP, HA30paT KUIYBYM KOHTAKT OPKAJIU UI O3UKJIAHTHPYBUMAATU Ky3uara Ba I
O3WKJIAHTUPYBYH/IAH TYKHII Xyayaura (UTHara) Ky3da OpKajau aCOCUN uIra Kymubd Oepriiaau.

1-pacm. Un Oepuin TH3UMH

CremnaKIapHUHT YPHATWIKILY Ba UIITYH XyTyIHUHT KOMIAITyBHU MPUHIIAIIAT CXEMACH.
4

W

L
/

FEFF

-
m

-
2-pacMm. CTeasKHHHT KOWJIALINII CXeMACH.
W Gepurr MexaHU3MHU.

AlinaHa WKKM WTHAJIOHJIM TPUKOTAX TYKYB MalllMHANApuAa  akcapusaT um Oepull
MEXaHU3MJIApUHHUHT Typlapu Oyiinua BasudacH, TY3WIHIIM Ba KYJUIAHWIAIIMTA Kypa Oupu-
Oupura yxmaiau. SIpuM aBTOMaTUK HA30paT ATYBYH WUIl OEPUIIl MEXaHU3MU TPUKOTAX TYKYB
MalllHAJNIapuaa Kym KyumaHuwiaad. TYKWI TU3UMHUra un Oepuil MKKM XMW YCyiJaa amalra

ok g do o o ok oh

MEXAHUKA BA TEXHOJIOT' WS MJIMUI )KYPHAJIU, MAXCYC COH 2023, Ne 1 (4)

189



TEXHOJIOI'A

omupunaan. TpyOka opkanu un Oepuil MEXaHU3MHUIa OOOPHII Ba TPYKACHU3-OYHK YCYJIJa HII
Oounan tabmuHaaHagu. LllyHuHraek, TpyOka opkaiu un OepHil MeXaHHU3MHUra 00O0pHUII MKKHUra
OynuHaIW: UM IOPYBYHM TpyOKara xaBo O0CMMHU O€BOCHTA YpHATUIITaH Ba XaBOCH3 TpyOKajgapaa
un 1o6opunaau. SIpuM aBTOMAaTUK HA30paT ATYBUM WM OEpUIl MEXaHU3MMHUHT Ty3waumu (5-
pacm).

Hn 6epI/IH_I MCXaHU3MHWHUHI TY3UJIUIIHA.

1-roxopu U >nTyBYH, 2-0e0psK, 3-TYT'YH TYTIHY, 4-Ky4IaHUII XaJKadapy OuiiaH TeOpaHull
Ky4JIaHUILIHN, S-UITHU TABMUHJIOBYY FUIIMPAK, 6-eTaKJIaHYBUH IIKUBIAp, 7-11aCCH, 8-XapaKaTHU
TYXTaTruy, 9-ynuiam xapakaTuHu Tyxtatuil, 10-kanTakt kadenu, 11-oroxJaHTUpyBUM JTaMITaHU
Vunpui, 12-“U” kaBc, y3yH, 13-macTku xapakaTHM TYXTaTHll, 14-uirak.
3-pacm. i Gepuin MmexaHU3MH.

AlinaHa MKKM WTHAJOHJIM TPUKOTAX TYKYB MallMHAIApUIA XaJKa XOCHUJ KWIyBUH
ab30JapHH Y3JIMKCHU3 Ba OMp mMapoMja un OWjiaH TabMHUHJIANI WUI OCepUIl TH3UMUHUHT acOCHUMU
KUCMHU - UN Oepull MexaHu3Mura OofnuK Oymamu. YHra un OoOMHAIaru MIUIApHU OCOH
SYWINIIMHNA TAbMHUHJIOBYHM AUCKIN Ky34alu WyHanTUpruyaad dapdopiu Ky3daaapaaH TaIIKuil
TONTaH MaxcyCc aJIOMUHJIM pelKara Ba pedKa OpKajiu WM TApaHIJIMTUHU CO3Jall Xamja UIHHU
Y3IUKCU3 TAabMHUHJIAHWIIUHA aBTOMAaTHK Ba SPUM aBTOMATHK HA30paT 3TYBUYM W OepHIl
MeXaHU3MIIapura Oepumaiu.

Maxcyc alfoMUHIIM peilkajaH KelaéTraH UILIApHU FOKOPU M 3JTYBYM | OpKaiu TYr'yH
Tyrrud 3 ra pbopunaau. TyryH TyTruu Wmjaard TyryHjaap Ba OpTHKYA MyXJIapHU TYTHO KOiaau
€KU pyxcar 3TWIraH yinuamiapAaH I0KOpU OYJIraH Uil TYryHJIapu Oyiranja MallvHa XapaKaTUHU
TyXTarruy § oOpKanu TyxTtataau. Wmmap un TabMHUHIOBYM FUIIMPAKKa 3axupa HUILIapU
TapuKacHuaa ypanaau, Uil OuiaH TabMUHIOBYM Fruiaupakaan um “U” kaBc 12 ra yaman wirak 14
OpKalu Wil TYKUII xynynura oepunaan. “U” kaBc 12 macTku XapakaTHU TYXTaTHII BazudacuHu
Oakapaau, XapakaT TyXTaraHja OTOXJIaHTUPYBYM Jiamma 11 jmap €nmamu. bapya mabiaymoTiap
KOHTaKT kKabenu 10 opkanu amanra Oonmpuiagy.
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4-pacm. Un 6epuin MeXaHU3MUHMHT KUPKHM KYPHHHUIIIH.

XapakaTHu TyXxTarrud | pguamerpu 3 MM OyiraH KajauT OpKadW KejnaéTraH WITHU
TapaHIJIMTUHUA FUIAUPAK 2 HU CO3JaHAJAM Ba WIl TAPAHTJINTK HA30paT KWIMHAAW. XapaKaTHU
TYXTaTru4 KOpmycu 3 ra Typkud 4 YpHaTHIran 0ynu0, y XapakaTHU TYXTAaTru4 | HUHT XOJIaTHHA
y3rapummra Kapa0d wirapuiaHMa Ba KadTap xapakar kwiagu (6-pacm). by xapakat
OTOXJIAHTHPYBYM JIaMITaHU EHUIINTA OJIUO KeJlaau Ba MallliHa XapaKaTHHU TYXTaaH.

Wn TapanrnurdHu  TabMUHIANL. AlilaHa WKKM WTHAJOHIM  TPHKOTAX TYKYB
MallMHAJAPUHUHT UM Oepulll MeXaHU3MJIapuJa WIl TAPAHTJIUTMHU TabMUHJIOBYM KypHJIMa
VpHatuiaran Oynu0, y Maxcyc neraiapaH Talkwi Tonrad. Mm Oepuin MexaHWU3MHJard Uil
TapaHTJIUTMHA TAabMUHJIOBYM KypWIMa TYKHUII KHUCMHUTa €TKa3ub OepuiatraH HIUIAPHUHT
TapaHTJIUTHHUA TabMUHIAWAU. boOWHAmaH ONMHAETTAaH WIUIAPHUHT TApPAHTIUTA WIHU €40
OJIMIIZAAH WM Oepuin MexaHu3mMuraya Oynran wmacodama Oup xwin Oynmaiian. WnHUHT
TapaHTJIMTH TPUKOTAX TYKUMacHIa MyXyM KypcaTKuwiapaan Oupu xucoOmanamu. LlyHuHr
Y4yH TYKUII KUCMUTAa WIHHU eTKa3uO Oepuil >kapa€HH]a UIHUHT TapaHIVIMTUHU TabMHHJIAII
3apyp axamusT kacO atamu. Kyiiuma um TapaHTIUTHHM TabMHHJIOBUM KypPHJIMAHUHT MaxcCyc
JeTajuIap >KOMIAIIyBH Ba YJIAPHUHT MIUIATHIUIIM KypcaTwiral (7-pacm). o tapMunHIOBYM 3
OpKaJIi WM 3 TapaHIVIMTUHU TabMHUHJIOBYM JUCKYa | Jap opalufujaH un yTaad Ba
JTUCKYAJIADHUHT TUFU3 OPAJMFU OpKaJIM WIHUHT TapaHIJIMTUHU TabMUHIAHaAW. Jluckdamap
OpajuFUIary yrdaMmiaapHu UITHUHT TeKcu acocuna M 3 x 6 mypn 2 Epaamuaa co3jiaHau.

5-pacM. 1-UN TApPAHTJIMIMHU TABMHHJIOBYH JHCKYaJIap, 2-M3x6 mypn, 3-un
TAbMHUHJIOBYH.
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Wn tapaHraIurvuHy TabMUHJIAII TAbMUHJIAII KypUJIMAcH WUIl TApaHIJIMTUHU TabMUHIOBYH
JMCKYaiap Ba TAPAHIIMIMHUA TAbMHUHIOBYM JUCKYAJap OPAJIMFU TUFU3JIUTMHU CO3JIOBYM BHHT
OwnaH Oupra XxaBQCHU3JIMK NMHHU XaMmJa YHJa KOWJIAIITUPWIraH KepaMHK TYFHOFMY Ba KHCKa
XMMOSI TYFHOFUYJIAPY SKOMIAIITHPUIITaH (6-pacm).

6-pacm. XaB(cU3IUK MUHUHUHT HYKH KYPUHHUIIIN.

Spum aBTOMATHK Ha30paT TYBYU UM OEPHUIT MEXaHU3MUHUHT KHHEMATHK CXEMacu

A¥inaHa WKKW UTHAJOHIN TPUKOTAX TYKYB MAIIMHAJAPUHUHT SIPUM aBTOMATHK Ha30pat
ATYBYM UMl OEpUIll MEXaHU3MUHUHT KHMHEMAaTHUK CXEMAacH OpKalld acoCHil yrmdyamiap Ba TEXHHK
Tamabmap akc strupwiran (7-pacm). ABTOMAaTHK Ha3opaT STYBYHM HWIT OEpUINl MEXaHH3MHUIA
XapakaTiapHu TAbMHUHIOBYM €TAaKIaHYBYM IIKHUBIAP OUTTAIMK, KYII Ba y4Taauk OYynubd ymapra
MOC Tap3/a UIUIapHU TYTYH TyTKHYTa 3aTyBuM Ky34anap 119 mm, 140mm Ba 171 MM ymuammapna
YpHaTunaau. Xap Oup xapakariapHU TAbMHHIOBYM €TAKJIAHYBYHU IIKUBIAPHUHT MapKa3iapuaaH
6omnad 30 MM y3yHIMKIA KYIWianO Oopanu. XapakaTiapHU TAabMUHIOBYM €TaKIAaHYBUYH IIIKUB
WY KUCMUHHUHT 3HUA 13 MM OYnub mry yiadaMmaaru Moc sICCH THIIUTH TacMa OpPKald Xapakat
onagu. ImHM 3aXypanoB4Yu Ba TAbMUHJIOBYM FIIIIUPAKHUHT auameTpu 45,5 MM 0ynu0, yara 20
Vpam un 3axupanaHaiu. J[aTyuk Ba UM TapaHTJIOBYWIAPHUHT yMymuil y3ywiura 170 mm Hu
tamkun dtagu. TPF-10, TPF-20 Ba TPF-30 map xapakaTiapHW TabMHHIJIOBYH SICCH THIILIA
TaCMaHUHT YPHATUIINII XOJIaTH OCNTHIIANIH.

AliaHa MKKU UTHAJOHIU TPUKOTAX TYKYB MalllMHAJIAPUHUHT SPUM aBTOMATHUK Ha30paT
3TyBuM un Oepumr MexanusmMu MPF-K HuHr acocuit Basudacu aiinaHa WrHAJOHINM TPHUKOTAX
TYKYB MalllMHAJIApUHU TYKUII KUCMHra WIHU OWp XWJ TapaHIVIMKAAa Ba OMp Tekuclaa eTkaszud
Oepurn xucoOIaHaIu.

ABTOMaTHK Ha3zopaT JTyBYM un Oepum mexanmsmMu MPF-K kyiimmarn neran Ba
OMpHUKMaJIapHHU Y3 UYKTra OJaIu:

1- TyryH TyTrud.

2- YOKopu eTeKTop.

3- Ui TapaHrIMruHy TabMUHIOBYH KypHIIMA.

4- Nutapuu 3axupanan 6apadaHm.

5- EtaknanyBuH IIKUB.

6- Jlatuuk.

7- TlacTku neTeKTop.
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8-pacMm. Aiisiana ukku uriagoniu DOUBLE-DN pycymiun HANMA Tpukorak TYKyB
MAIIMHACHUHUHT YPHATH/INIIM BA KUXO03IAHUIIH.
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Nn Gepumr KucMU XajdKa XOCWJI KWIYBYM ab30JIApUHU WM OwiaH TabMuHmaian. Mn
OepuIll MEXaHM3MHU MalllMHA WraHAJOHJIAPHUHUHI IOKOPH KUCMMJA >KOMIAIraH UIyHMYJISIPHUK
xam1a 600vHaIapHU YpHATHIL YUYH MallliHa aTpodura YpHaTUITaH Maxcyc TYpTTa CTeUIaXaaH
Tallkuia TonraH. Mm Oepumr kucmMu OOOMHAJard MWIUIAPDHU OCOH CYMWIMIIMHUA TabMHHJIOBYH
Ky34aJId WYHAITHPru4, WrHajgapra WIUIAPHA WYHAITHPHWIL, WM TAPAHIJIMTHHHU CO3JIAll Xamaa
UIHM Y3JIMKCU3 TabMHMHJIAHMUIIMHMA Ha30paT OTUII KypwiMajapd OWIaH KUXO3JaHTaH.
MymynsipHUKKa YpHATWITaH TUaMeTpiiapu Typiuda OyiraH MKKMTa yamOapak MaxKaMJaHTaH.
Tamkn wamOapakra YTTU3 CaKKU3 JOHA HWHAYBUAAT WN OepuIl aBTOMATUK MEXaHH3MH
VpHatwirad. lllyHuHraek, mynymsipHUKKA YpHAaTUITaH WYKKA damMOapakka KyIIuM4Ya DJIEMEHT,
XaJIKa XOCWJI KWIYBYM ab30JIAPUHM KYIIMMYa JaiiKpa UIUIapd TabMHUHIIOBYM KypUiMa YpHATHUII
MyMKHH. By TYKumMaHuHT cudarura Kylunaaurad TajlaOlapHH, IAKJI CakjiIall XyCYCHSTIapH,
(¢u3MK Ba MEXaHUK XOCCaJapuHH SIXIIMIAHUIIMHU TabMUHIaiau. M 6epui kucMu Basudacura
Kypa TYKUII >kapaéHHJa Xalika XOCHJ KWIMII ab3oJlapuHU uN OwiaH Oup Mapomia
TabMUHIIAIIaH HOOpaT.

TpukoTaxk MaxcyaoTIapUHU WIUIA0 YMKApyBUYM KOpXOHalapAa KyJulanuinaéTraH Oapya
allllaHa MKKM WTHAJOHJIM TPUKOTAX TYKYB MAIIMHACUHUHI Oab3M y3€s Ba JIeTalUNIApUHHUHT
TY3WIHIIU XaMJla XU3MaT JKUXaTujaaH oup-Oupra yxmam. AiiaHa UKKH UTHAJOHINA TPUKOTAXK
TYKYB MallMHACH KUYUK CTOJI | Ta OCTKH y4yTa ycTyHYa 2 OMPUKTHpPWITAH. YCTyHYa 2 JapHUHT
KY3FaJIMacluTMHA TabMUHJIAIl Y9yH KpecToBuHa 3 Oupuktupmirad. Kpecrosuna 3 ra Toptu®
¥paln MexaHu3MH 4 HM XapakaTra KeJITUPYBUM y3aTMajap KyTHCH 5 HUHT ailJlaHMa XapaKaTHHHU
TabMUHJIOBYM KOHYC THUIUIA y3aTMa OuUpHKTUpuUiraH. TopTuO ypam MexaHu3MH KOWIalra
XYIAyJHU Y4 TOMOHMJIAaH OYMJIYBYM TYCHUK 6 Jlap ypHaTwiIrad. MallMHaHUHT yCTyHYa 2 JJAPHUHT
Oupura 3JIeKTPOJIBUraTell, CEHCOPIU OOILIKApyB MYJITH Ba 3JEKTPOKYpHIMA >Konamras mkad 6
oupukTupmirad. OEK yCTYHUAIaPHHUHT OCTKH KHCMHUTa MAllMHAHW OWp TEKC YpPHATUII yIyH
CO3JIaHYBUM pe3MHa €cTWK4Ya 7 jap ypHaTwira. Kuuumk cron 1 HMHr ycT KUCMUZA CTON 8
VpHatwiaran OynmmO, cTojra Xaldka XOCHJ KWIYBYM ab30Jlapd OMPUKTUPHITAH MEXaHu3M 9
KOUNAIITUPUITaH. Aana maku urHagod 10 ra OupukTupuiarad nuianHap urHa 11 napu Ba
punniuaii6a uraa 12 nap y3apo nepeneHauKymsp xounamrupuiarad. Cron 8 mumusap urHa 11
Japyu XapakaTWHU OOIIKapyBUYM MAarHUT UMNYJIbCIU Kypuiama 13 Ounan xuxoznaHrad. Kudwk
cron 1 ra ycrkm KucMmra yuyra ycryHua 14 Oupuktupuiarad. YcryHua 14 pgapHMHT
KY3faJIMacIMTMHU TabMMHJIAII YYyH KpecToBHMHa 15 Oupuktupwiradn. Kpecrosuna 15 ra
WynyaspHUK 16 MaxkamjaHTraH, LIyNyJIsspHUK KOBYpFajapura MaxKaMJIaHTaH HMKKWATa
co3naHyBuM uambapak 17, 18 map ypuatwiran. Tamku yam6Gapak 17 ra YTTU3 Cakku3 JOHA
MHAYBUJAI UMl OEpUIll aBTOMAaTUK MexaHu3Mu 19 maxkamnanrad. Muku yambapak 18 ra xanka
XOCWJI KWJIYBUM ab30JIAPDHHU KYIIMMYa JlaiiKpa WIUIapu OWiIaH TabMUHJIOBYM KypuiMma 20 map
ypHatunarad. Kypunma 20 napHu XapakaTJaHTUPYBYM THIUIM TacMma 21 xapakatHu ycTyH4Ya 14
JlaH YuMKapwirad Baji 22 mkus 23 naH onagu. Tozanam Kypuiamacu BeHTensTop 30 HuiMHIpra
Ooupuktupwirad. WuayBuman um Oepuill aBTOMaTUK MexaHu3M 19 napura uruiap OwiiaH
TabMHUHJIOBYHM 000MHA 24 mapHU YpHATHIN yUyH 4 Ta CTEJUTaX YpHATHITaH. Xap Oup creiaxra
acocuit 6006uHa 24 yapHU YpHATHIN CTep)KeH 26 japu Ba 3axupa 000WHA 25 jap ydyH CTEp)KEH
27 nap ypHarunran. Crepxennap 20-250 Oypyak ocTua YypHATHUITAaH Ba MOC PAaBHIIA UTUTAPHU
000MHamaH €4r0 OJMII OCOH OYJIMIIN YU4yH AWCKIM MKKH Ky34aJid WYHANTHPrud 28 Ky3uajgapu
CTepXeH YK um3uKiapuaa ypHatwiagu. Kysuamap dapdopnan Ttaii€pnanran 0ynubd ro3acu
aOCoNIIOT TeKWC OYynub, Wm XapakaTjaHTaHAa Ky34ya OWIaH WITHWHT WINKAJaHUIIH XucoOra
OJMHMAaNINraH napaxkana KHIuK Oynaau. Xap Oup CTe/utakra WIUTapHU WHAYBHAAT HIT OSpUII
aBTOMAaTUK MeXaHu3M 19 mjapra y3aTumIHM Kyjidail XamJa paBOH OYIMIIMHU TabMUHIIAII
Makcaauaa Ky3dajap YpHaTWIraH allOMHHIWAAH TalépiiaHraH wuHa 29 jap YpHaTWITaH.

MEXAHUKA BA TEXHOJIOT WS UJIMUI XKYPHAJIN, MAXCYC COH 2023, Ne 1 (4)

194



TEXHOJIOI'A

IOxopuna kypcatu6 yTuiran MexaHu3M Ba JeTajulapHU OMpU-OMpy OuUiIaH MyTaHOCUO WIUIALIN
XamJIa XapakaTlaHUIIM MabiIyM Owp TapTuOAa, Joimnxa acocuaa XHUCOOJIaHTaH KypcaTKudjap
acocu/ia aMajra OMupUIaIn.
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TEXHOJIOI'A

ucpodu KaHyara kamaiuium Ba Oy OwiaH KaHya maOJyar Texanuumu OVitmua XucoO-kutobdiap
KEJITUPUIITaH.

AHHoOTanus. B cratbe aHanmu3upyroTcs METOAbl MOBBILIEHUS YHEProdhHEeKTUBHOCTH 32
CYEeT 3a CYET ONTUMHU3ALNA PEXKUMOB HANPSIKEHUS JMHUM diekTponepenad. Ilpu stom
MIPUBOJISATCS PACUEThI, HACKOJIBKO MOKHO COKPATUTH MOTEPH AJIEKTPOIHEPTUU U CKOIBKO MOMKHO
COKOHOMUTH CPEJCTB, U3MEHUB HOMUHaIbHOE HanpshkeHue B JIDII Ha £5%.

Annotation. The article analyzes methods for improving energy efficiency by optimizing
the voltage modes of a power line. At the same time, calculations are given of how much
electricity losses can be reduced and how much money can be saved by changing the rated
voltage in power lines by + 5%.

Kaaut cy3aap: FOxnamanu KyBBat ucpodu, Tox paspsaa ucpodu, onTUMAUIAIITAPHIIL,
ONITUMAJT KyWIAHUII PeXUMHU, HUFUHIIN KyBBaT UCPO(H, ONITUMAIIIAII ME3OHHU.

Kurouesnie caoBa: Harpy3ounsle motepu, MOTEPU MOIIHOCTH Ha KOPOHY, CYMMapHOE
IIOTEpU  MOIIHOCTH, ONTUMU3ALMSA, PEKUM  ONTHMAJIBHOIO  HAINpPSDKEHUS, KpUTEpUi
ONTHUMU3ALINH.

Key words: Load losses, corona power losses, total power losses, optimization, optimal
voltage mode, optimization criterion.

Makcaa. DnexkTp 3Heprus TU3MMIIAPUHU SKCIUTyTallusl KWINII AaBpUJArd ONTHUMaJlIall
Macajanapy JoHuxanangarujal andaruia Gapk Kunaau, OyHaa 3JIeKTp SHEeprus TU3UMHHH JHT
SXIIM UL PEKUMU KYIIMMYa KalluTajl XapakaTiapcus aMajra OLIMpPHIL, SKCIUTYTallusl BAaKTUAArU
oNTHMAaJUIall Hyulapu KyIMMYa KamuTal xapaxaTiap Tanald 3TMaiau, IMIYHUHT Y4yH YHJaH
amasia MakcuMaln (poiganaHUIIHY Hyara Kynuml.

DJIeKTp TapMOFHJAard HOMHHAN KywIaHUIIHM 5% ra y3rapTUpHII OpKadu ONTHMAI
KYWIAaHWII DPEXUMHHU aHUKJIAIl OWIaH SJEKTp SHEpruss HCpOoUHH CEe3WIapiii Japaxana
KaMaWTUPUILTa SPUILNLI.

Metoaap. DnexTp TapMOFHIard HOMHMHAJ Ky4IaHUIIHU 5% ra y3rapTUpHUIl MYMKHH,
MacajaH HoMHHal Kydananum 220 kB O0yiaran TapMOKHUHT KywiaHUIIMHU MuHUMan 209 kBnan
Makcuman 231 kB raga y3raprupuimn MymMkuH. HoMuHanm KywiaHUIIHM OLIMPHIL OPKaIH
IOKJIaMalii KyBBaT UCPOPUHN KaMaUTHPUIIT MYMKHH, JEKUH OyHIa TOX paspsa UCpPOPUHHU XaM
XHcoOra ONUII KepaK YyHKH, TOXK paspsa HCpody Kyw€IaHHWIITAa TYFPU MPOIMOPIHOHAN OYiuo,
KyWIaHUII OPTULIM OmiaH y XaM opTHO 6opanu. IIIyHUHT yuyH 31€KTp TapMOKJIapHHHU ONTHMA
KyWIaHUII DPEKMMUHU aHMKJIAI OWiIaH JJIEKTp JHEprust HUCpoUHU Cce3wlapiu Japaxana
KaMaNuTUPUILTa SPUILINALT MYMKHUH.

Harumxanap. Ham 00-xaBo mapouTuia 3J€KTp Y3aTUIN JUHUACH OPKAJIW y3aTUiaéTraH
KYBBAaTHUHI DHI KaTTa Ba SHI KWYMK KUMMaTiaapua XaMm KywIaHWII HOMUHAJI KUHMaTuaH acT
Oynranga, KypyK Kopiu o00-XaBo IIapouTHAa y3aTuiaaéTraH KyBBaTHMHI OJHI KaTTa
KMiMaTiaapua Ky4laHUIl HOMUHAJI KUMMaTHIaH 1acT Oyiaranaa, y3aTuiaa€Trad KyBBaTHUHT SHT
KMYUK KHHMaTJIapyaa 3ca Ky4wIaHWII HOMUHAII KuiiMaTaa Oyiarania, X1y 00-XaBo MapoUuTUaa
3ca y3aTWIAaETraH KyBBaTHUHI 3HT KaTTa Ba SHI KMYMK KUIMaTiIapuaa XaM Ky4IaHWII HOMHUHAI
KUMaTUaH I0KOpH OYNraHa 3JIeKTp y3aTHII JIMHUACUIATH TOXK pa3psj Ba IOKJIaMmald KyBBaT
ucpoduiapu HUFUHANCH SHT KaM MHKIopAa O0ynanu, spHu DYJI onTuMaln KywIiaHHII pEeKUMUIA
Oymau.

XyJaoca. JOKOpH Ky4wIaHUIUIM 3JEKTP Y3aTHUIL JIMHUSJIAPU OPKAJIU 3JIEKTP SHEPTUSICUHU
y3aTulga JuHugnard Oapya ucpodiapHu, XycycaH Typiid 00-XaBO IIAPOUTIAPU YUYH TOXK
pas3psin ucpouHU Xamzaa y3aTHiIaéTral KyBBaTHUHT Xap XHMJI KHMMAaTH Y4yH IOKJIaMalld KyBBatT
ucpoduHu Xyucobra oiraH xoifa Typiu KyuilaHunuiapaa (+£5%) WnFuHIM KyBBaT ucpodrapruHu
XpcoOra oJraH XoiJa XyIOyOHMHT 00-XaBO IIAPOUTHIAH KeNuO YUKUO, SJIEKTp Yy3aTHII
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JUHUACUHUHT ONTHUMAJl KYWIAHWII PEKAMHUAA OJJIEKTP DSHEPrHSICHHHA y3aTHO OJHEprus
camapagopIUrura Spuil MyMKHH.

Kupu. DnekrposHepreTvka TU3MMUHA MOJAEPHU3ALMS KWINILI, SHEPTUsS UCTEbMOINHU
KaMaWTUPUII Ba DHEPTHs TEKAIIHUHT caMapald TH3UMHUHH XOPUH STUII YOpaJTapuHU amalra
OLIMPUI,  HWKTHCOAWETHMH3HMHT  PaKoOATIONUIMTHHH  sSHAJAa  Ky4JaUTHPHIN,  axOJH
(apOBOHJIMTUHYU IOKCANTHPUII Ky S>KUXATAAH OW3HUHT MAaBXYyJl pecypclapiaH, OWpUHYH
HaBOaT/Aa, PJIEKTp Ba DHEPrHsl pecypcliapuiaH KaHUYalIMK TeXamiau QoijalaHa OJUIIMMHU3Ta
OOFJIUKIHD.

Xap Oup maBmat y3 oiaura KyMran Makcaajiapura dpUIIUII yI9yH Y3UTra X0oC Ba Y3ura Moc
UCIIOXOTJIApHU amalra omupagd. by ypuHaa mMamiakaTuMu3ga 3J€KTP SHEPreTHKa CcoXacuua
om0 Oopuia€TraH HCIOXOTiap KaMusAT Xa€tuaa nom3apd axamusrra sra. buHOOapwH,
V36exucTon PecrnyGnukacu 9SHEPreTMKACMHM HCIOX KHIMIIHMHT —AacOCHMH  MakKcalapu
UKTUCOAUETHUHT Oapkapop (aonuaTu Ba pUBOXKJIAHUIIMHU TabMHUHJIAII, 3JIEKTP dHEPTUSICUHU
XOCWJI KWJIMII Ba YHUHT TEKaMKOPJIMIHMHH OUIMPHIL, UCTEbMOYMIapra cU(aTin Ba y3JIyKCU3
AJEKTP PHEPTHUSCH €TKa3ud OepUIIAnp.

npuk WMIma6-uMkapuil Ba MIMHA-TEXHMK CAOXMSTra 5ra OYIraH MaMJIaKaTHMH3
SHEpreTUKacu OYTYH XalK XYKaJIWTH KOMIUIEKCUHHHT PHBOXKJIAHUIIUTA CaTIMOKJIH TabCHUP
KypcaTHO KenmMoKIa. Snmu SJeKTpiallTHPHUII BaTaHUMHU3 IIaxapjapyd Ba BHIOSTIAPHHUHT
unuad 4YMKapuiM Ba HMHQPATY3WIMAaCHHU DPUBOXKIAHTUPHILNTA, XaJlK XY>KaJUTMHUHT Oapua
TapMOKJIAPUHU MHYCTpHAJl IOKCAITUPULITa UMKOH Oepau [1].

DneKTp TapMOK OOBEKTIAPUHHU JIOMHMXaJall Ba IKCIUTYTAl[Usl KWJIMII XKy/Ja KaTTa Mabar
sBasura amanra ommpuiaan. HlyHunr yayn xam Oy MabnarnapHu capdiaanradia yHaaH andaTra
eTapauya (Goiia Xxam Ky3aa TyTUIaIu.

DNeKTp SHEpreTHKa TH3UMIIAPWHH JIOHHXaNalia Xxap OMp KHYUK MapaMeTpiIapHH XaM
XHcoOra ONmuIl Kepak, YyHKH Oy THU3MM >KyJda Y30K BaKT WIUIATHUINra MYyJDKajUlaHraH OVyiaiau.
Arap XaTo KWIMHTaH OYJica, yHU Ty3aTHII YIyH WII jkapaéHuAa sSsHa Mabiym Oup madmar capd
KWJIUIITA TYFPU KeTaaH.

MacanaH, MabaIyM OUp TapMOKHUHT MCTUKOOJIArv IOKJIaMacH OJaTia aHWUK OYJIManu.
bynpa roxnamanu xucoOmiamiga yuta KypcaTkud (HT KaTTa, YHT KHYMK Ba ypTada) y4yH SJIEKTp
TApMOK TapaMeTpiIapy XucoOJlaHaaW Ba OyHIAH PHT MakOy/nIW TaHIad ONMMHAIW. Xap KaHIai
xonaa xam OT mapaMmeTplapyHH ONTHUMAIIAlIIa MabliyM OUp ONTUMAJUIANl ME30HU OYIuIIM
Kepak [2].

Opatna ymyMuil onTUMaijiall Me30HM cudaTtuga OUTTa KypcaTKud smac, Oanku Oup
Heva KypcaTKUYIapHH >bTHOOpra oM Kepak Oymanu. MacanaH, ME30H KypcaTkuuu cudaTuma
KanuTan capdiap (xapaxariap), IeKTp SHEprust HICpodHu, AMEKTP TABMUHOTUHHUHT Y3ITyKCH3IIUK
JapakacH, aTpo(-MyxXuTra TabCHp JAapakacH Ba OOIIKa OMUIUIAp OYIUIIN MYMKHH.

Opmatna Kynm KYpcaTKUWIM Me30HJap Oyiindya dIIeKTp DHHEpreTHKa TU3UMIIAPHHU
onTHMaJUIall XyJda Mypakkad Oynraniuru cababimu OyHAa MabiyM OWp DJIEKTpP SHEpPreTHKa
tuzumitapu (ODT)HUHT KypcaTkuuu acocuid Me30H cudaTHaa ONMHAAM Ba nry Oyimua DOT
ONTHMAJUIAIITUPUIIAIN, KOJTraH KypcaTKUWIap 3ca MbIyM OHp YeKJIOB KypcaTKHu4uiapu
cudaTuaa OJMHAIN.

DneKTp DJHEeprus THUIUMIIAPUHU OKCIUTyTalus KWIMII JaBpUIArd  ONTHMaJUIall
MacaJialapy JIoMuxananjaruan andaruia Gapk Kuiaan, OyHaa 3JEKTp SHEPrusi TA3UMHHU SHT
SAXIIM WII PEeXUMH KYIIMMYa KamuTall Xapa)xxaTjlapcu3 amaira OLIMpUII KYy3da TYyTHIaIH.
IIyHuHT y4yH ONTUMA/UTAIIHUHT yYMYMHHA ME30H KypcaTKuuu cudaTtuga HIUMK capd-
XapaxkaTiap ojluMHaAu. Arap WWUIHK capd-xapakaTiapHU acoCHil KUCMHHH DJIEKTP YHEPTHUSHU
ucpoduiapy TalIKWJI ATUIIMHM XHCOOra OJICaK, OJJEKTp TAabMUHOTHHHM HWII PEXKUMUHH
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OTNTHMAaJIAIIAa, ACOCUNA ME30H KYpcaTKuuu cudaTuma dJIeKTp dHEPTUst UCPOoPU OTUHAIH.

AW = ZH:AWi — min

i=1
By epna AW, - kypunaérran BakT OpaJIuFM Y4yH I-Yd 3JIEMEHTAArd SJICKTP SHEPrus

UCpodH, N-TApMOKJArd 3JIEMEHTIIap COHH.

SlHa myHM TabKUAJAIl MYMKHUHKH, SKCIUIyTallUs BaKTHAArd ONTHUMAJUIAll HYiiapu
KyIIMMua KamuTal Xapaxarinap Tanad 3TMalau, IIYHMHT YYyH YyHJAH amMajja MakKchumal
¢doiinananuiHy ynra Kyium kepak [3].

Metoaaap. busra MabnyMKu Xap KaHAai >JIEKTp TapMOFHIArd HOMHHAN KYWIAHUIITHU
5% Ta Y3rapTUpUIl MYMKHH, MacajaH HOMHUHan KywiaHum 220 kB Oynran TapMOKHUHT
KywiaHuMHA MuHuman 209 kBran makcuman 231 kB rauva y3raptupuiin MyMKHH.

HomuHan xywIaHMIIHU OLIMPUII OPKaIM OKJIaMald KyBBaT MCPOPHUHHM KaMalTHpHUII
MYMKHH, JIEKUH OyHAa TOX pa3psal UCPOUHH XaM XHUCOOra OJMII Kepak YyHKH, TOX paspsij
ucpodu KydwlaHHUINTa TYFPU MPOTOPIMOHAN OYIMO, KYWIAHWINI OPTUINM OWIaH y XaM OpPTHO
6opagu. LIyHUHr y4yH 3JI€KTp TApMOKJIAPHHMA ONTHMAJ KyWIaHMII PEKUMHHU aHUKJIAII OUJIaH
AJICKTP PHEPTHUs UCPOPUHU CE3UITAPIIH JIapaka/la KaMaUTUPHILTA SPUILIUIIT MyMKUH [4].

Mucon yuyn kywiaauim 220 kB, y3yanuru 300 kv 6ynran OYJI Hu onTUMan Ky4IaHUII
pexumMuHu y3atuinaétrad KyBBaT (60 MBT)HMHT WKKW XWJI KUAMATH y4yH TYPJIM XWJI 00-XaBO
[IapouTiapuaa aHukiIaimus, Oynga DVYJl HuHr conmumTHpMma akTtuB Kapmiura Re=0,018
OM/KM ra TeHr.

OVJI HUHT COJMIITUPMA aKTHB KApUIMJIUTUIa acOCaH JMHUSHHM aKTUB KapUIMJIUTHHU
apukiaiiMm3: R=Ro-L=0,018-300=5,4 Om.

DVJI HM ONTHMANl KyWwIAHHII PEKAMMHM AaHMKIANNA Y30eKHCTOH Pecry6iukacu
MIAPOUTH]IAH KeTUO YMKHO, SIXITH 00-XaBO MIAPOUTH, KYPYK KOPJIK 00-XaBO MIAPOUTH Ba HaAM 00-
XaBO IIAPOUTIAPU YUYH TOXK paspsand UCpodUHU XamAa y3aTuiaa€TraH KyBBATHUHT WKKU XHII
KUHAMaTH y4yH IOKJIaMaJld KyBBaT UCpPOPHHU XucoOmaimus [5].

1. Tox pa3pan ucpobumHu HOMUHAN KywraHumga (220 xB) typmu xun 00-xaBo
LIApOUTIAPH YUyH aHUKJIaMU3:

Arap IMHHSIATH Ky4IaHUII HOMUHAI KYWIAaHHUIIAAH Y3rapu0 TypUIIMHUA XUcoOra OJcak,
TOX pas3psa ydyH KyBBaT wucpodu XaM MabIyM KuWMmariapra yirapaau. Jluxusmaru
KyWIaHAIIHA 5% Ta y3rapuiimHu XUcoOra oJIraH XOJ/a TOXK pa3psa Y4yH KyBBaT HUCpO(QHUHHU
Kyhunaara udoaa €paaMuaa aHUKIam MyMKAH[4]:

2
AP, = AP, - 6,88-[LJ —5,88-L

HOM HOM

Typau xun 06-xaBo MIapoOUTIApHIA TOXK pas3psaa yuyH KyBBaT ucpopunu Umin=209 kB Ba
Umax=231 kB kyunanunuiap yayH rokopuaaru ¢hopmyna EpaaMuia aHuKJIaiMu3.
Typnu xun 06-xaBo MAapoUTIapUAa TOXK pa3ps yuyH KyBeat ucpodunu 209 kB, 220 kB
Ba 231 kB xywiaHunuiap y4yH xucoOJam HaTHKaJlapuHu | -)kaaBaiga KeITHpamMus.
1-xaznBan. Xap Xui1 00-XaBo MAPOUTIAPU YUYH TOX pa3psii HCpodIiapu.

00-xaBo mwapoutaapu Tox pa3psaa y4yH Niun kywianunuiap. (kB)
KYBBaT ucpodmu. 209 220 231
(MBT)
Sxmm 06-XaBo MmapouTHIa APT stxum 0,056 0,09 0,127
Kypyk Kopsii 00-xaBo APT KKopmm 0,2803 0,45 0,635
Hawm 06-xaBo mapoutuaa APT Han 1,0093 1,62 2,286
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2. Typmu xyunanumnapaa (Umin=209 kB, Unom=209 kB Ba Umax=231 kB) y3atunaérran
KYBBATHUHT MKKU XWUJI KHHMATH Y4yH IOKJIaMaJld KyBBaT UCPO(PUHU XUCOOIaMHU3.

3. SIxmm, KypyK KOpJid Ba HaM 00-XaBO MIAPOUTIAPH YUYH TOX paspsa UCPODUHU Xam/ia
y3aTWIa€TraH KyBBaTHMHI MKKHM XWJI KUMMaTH Y4yH IOKJIaMalid KyBBaT HUCpopHHM XucoOra
onraH WuruHIU KyBBaT ucpodunu munuman (209xB), nomunan (220kB) Ba makcuman (231kB)
Ky4WIaHUII YUYyH aHUKJIaiMu3. XyucoOanl HaTHKaJapuHy AuarpaMmma makinaa KenTHpaMus.

Harukanap. [luarpammana KenTHpPWITaH HATIKANAP IIYHH KypcaTaaukd, HAaM 00-XaBo
IapOUTH/IAa y3aTHIAETraH KyBBAaTHUHT HHT KaTTa Ba DHI KMYMK KUHMaTJIapuaa XaM KydJIaHUII
HOMHHAJl KUHUMaTHIaH MacT OYyNnraHjaa SJeKTp Y3aTHUIl JUHHSICH ONTHMAal HII DPEeKUMUAA
OYJIUIIUTMTUHA KYPUIIT MyMKHH.

Kypyk xopnu 00-XaBo miapouTHaa y3aTUIaéTraH KyBBaTHUHT JHT KaTTa KAWMaTiIapuia
Ky4WwIaHUII HOMHUHAN KUMaTugaH nacT OVyiranaa, y3aTwiaérraH KyBBaTHMHI HHT KHYHK
KHiiMaTiapuaa 5ca KyWIaHWIl HOMUHAII KHAMaTAa OynraHa 3JIeKTp y3aTHUIl JTUHUSCH ONTHMA
Uil pexxuMua 6yiaanu.

3

B Axwu ob-xaeo

2,5 B KypyK, KOpaK

¥ Ham ob-xaeo

U=209 kB U=220kB U=231wkBE U=209 kB U=220kBE U=231 kB
(Pmax) (Pmax) (Pmax) (Pmin) (Pmin) (Pmin)

Sxmm 00-XaBo IIApOMTHJA 3Ca y3aTWIAETraH KyBBATHUHI SHI KaTTa Ba JHI KUYUK
KUAMaTIapua XaM Ky4IaHUI HOMHUHAJ KHHMaTHAaH I0KOpH OYITanaa JIeKTp y3aTHII JIMHUSCH
ONTUMAJI MII PeXKUMUAA OYITUIUIMIMHUA KYPUII MYMKHH.

Sxmm 00-XaBo mIapauTHia, W JaBOMHUAa HOMUHAJI Ba ONTHMaj KyWIaHHWIUIAD YYyH
HWWIITUK 3J1eKTp dHeprus ucpodu xucodnaimus, OyHaa rokinama rpadurura acocan 60 MBT-6000
coat Ba 48 MBT-2760 coaT KyBBaT JIMHHSI OpKaJlM y3aTHITaH 1e0 oJamMu3.

HOxopunaru xucobnam Hatwkanapuaad (oiganannd, HOMUHAI Ba ONTUMA Ky4JIaHUII
YUyH HWIITHK 3JIEKTP SHEPTusi UICPOPHHN aHUKIIAMM3:

AWiion=APs1-T1+APs2-T>=0,5858-6000+0,4558-2760=
=3514,8+1258=4772,808 MBT-coar;
AWormm=APz1-T1+APs2-T2 =0,5768-6000+0,4497-2760=
=3460,8+1241,172=4701,972 MBrt-coar.
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Vnsmmuk s5exTp SHeprus uepodu KaMaiuIuHu XHCOOIaiMus3:

8Wﬁun:AWH0M'AW0nTnM:4772,808'4701,972:70,836 MBT'COaT;

nnnuk snekTp sHeprus MCpoQMHH KaMaWTHPHMIN XMCOOMTa OJNMHAAMIaH (oHTaHu
XUCOOIaliMu3:

Hiinn=0Wiiux -f=70,836- 295=20896,62 MuHr cyMm.

by epna =295 cym/kBt-coat-1 kBT-coat anexTp sHeprusi HApXH.

Hemak, ypranwraérran 220 kB M 20€KTp y3aTHII JIMHUSACUHUHT MII PEXUMUHU
ONTUMAJUIAIITHPUITAHa HOMHHAT WII peXUMHUra HucOaTaH 3JekTp sHeprus ucpodu 70,836
MBT-coartra kamasiau, 0y 3ca HHUTHK napomaTHU 20 MAJUTHOH 896 MUHT cyMra OIIMIINATA OJUO
KeJa/Iu.

XyJioca cudaruaa KyiugarujiapHu KypcaTuill MyMKHH:

1. FOKopM Ky4JIaHUILIN SJCKTP Yy3aTHII JIMHUSIAPH OPKAIU DJICKTP JHEPTHSICHHU
y3aTtuiga JuHUsgara 0apya ucpodiaapHu, XycycaH Typiau 00-XaBO IIAPOUTIAPH YIYH TOXK
paspsa ucpouHHM Xamaa y3aTuina€TraH KyBBaTHUHT Xap XWJ KUHMAaTH YYIyH IOKJIaMald KyBBatT
ucpouHU xucoOra oiraH Xojjga Typiu KywiaHunuviapaa (£5%) WuruHAM KyBBaT UCPO(UHU
aHMKJIaII;

2. DJeKTp y3aTull JMHUACUHUHT ONTHMAall KYWIAHWII PEKMMUHHU aHUKJIAIIA acoCUil
ME30H KypcaTKuuu cudaTria YHT KaM WHFUHIU KyBBaT UCPO(HHH OJIUII;

3. HoMuHan Ba onTuMaln Ky4wIaHUII Y9yH HHIIUK 3JIEKTP SHEPrusi ICpOPHHM aHUKJIAIL,

4. O0-xaBo MAPOWTUAAH KEMMO YUKUO, DIEKTP Y3aTUIIl JIMHUSACHHUHT OINTHUMAI
KYWIaHUII PEKUMUA DJIEKTP SHEPTUACUHU y3aTHIIL.
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Abstract. In mechanical engineering, the detection of errors that occur during the
processing of shaped surfaces of parts remains by far the most important task. Before processing
the shaped surfaces, it will be necessary to study the working surfaces of the stamping molds.
This article presents methods for determining the geometric parameters of the surface when
processing stamping molds on shaped surfaces, in particular, information about the structure of
the cutting zone of shaped surfaces, the penetration of the bit into the cutting zone and the
control conditions in the cutting zone.

AHHOTamuA. B MamMHOCTPOCHWM BBISIBICHHE MOTPEIIHOCTEH, BO3HHUKAIONIMX TIPU
00paboTke (acOHHBIX MOBEPXHOCTEH JeTajieil, OCTaeTCs Ha CETOMHSAIIHUMN JeHb BayKHEHIIeH
3amaueid. [lepen o6paboTkoi (hacOHHBIX MOBEPXHOCTEH HEOOXOAMMO OyaeT M3yduTh padboune
MOBEPXHOCTH IITAaMIOBOYHBIX (GopM. B naHHOW cTaTbe NpeICTaBICHBI METOMbI ONpeeSCHHS
TEOMETPUUECKUX TapaMeTpOB TOBEPXHOCTH MPH 0O0pabOTKE INTaMIOBOYHBIMH (opmMaMu Ha
(acOHHBIX TMOBEPXHOCTAX, B YACTHOCTH CBEACHHUS O CTPYKType 30HBI pe3aHus (PacoOHHBIX
HOBerHOCTeﬁ, IMPOHUKHOBCHUHU OOJIOTA B 30HY PC3aHUA U YCIIOBUAX KOHTPOJIA B 30HC PC3aHUA.
30Ha PE3KHU.

Keywords: strength parameters, diagnostics, models, cutting area, strength, durability,
stamping, stamping form, cutting parameters.

KuaroueBbie ciioBa: IMPOYHOCTHBIC MAapaMCTpbl, AUAIHOCTHKA, MOICJIIM, 30HA PC3aHH:,
IMPOYHOCTH, AOJITOBECYHOCTD, IITAMITIOBKA, (bOpMa MTaMIIOBKH, IMapaMCTPhI pC3aHUs.

As the basis of the models, two basic relationships of the form are taken:

Fo = Fang=0) T AF 0,

=

)

Fyi = Fyitng=0) T AFyyn,)

)

Here: Foyn =0y and Fyy =gy~ Circumferential and radial values of the cutting force
acting on the tooth of the milling cutter when working with a sharpened cutting tool; AF . , and
Fy1(n,)- chip growth under the influence of the same forces during bending of cutting tools,

¥

During milling with a finger mill, there is also an axial component of the cutting force Fy,
which moves along the axis of the cutting tool,

The diagram of force vectors F, and Fx for finger milling is shown in Figure 1 with a
spiral cutter.

The spiral cutter placed in the cutting tool I - | the cutter forms an angle O with the axis
of the tool.

If the angle of rotation of the cutting tool is @ #0, the axial force F xis also zero. If o #0,
then F x an axial force appears. It can be seen that the force vector F x does not affect the force,
since it is normal to the cutting surface opened in the plane at the point 0. The force F x, of a
sharpened cutting tool depends only on the angle and the force F ;, we assume that F x=f( w , F ;
). Thus, if the force F is known, projecting it onto the cutting tool, we get the vector F (Figure 1)
moving along the path of the cutting tool . We place the vector F on the axis of the cutting tool

and get the initial value of the axial force according to the formula.
F
F.=F.cosw * sinw = EH s sinZow

3)
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Figure 1. Diagram of force vectors in milling of shaped surfaces.

In the process of milling, non-free cutting (torque milling, milling of convex surfaces,
recesses) causes bending of the auxiliary back surface of the milling tooth. At the point of
contact of the bent part of the auxiliary rear surface, as shown in Fig. 1, a force Fn, acting on it,
appears. We analyze the direction of movement of the forces that make up the axial force Fx.

The shear force parameter is the upward force vector F.! from the movement of F, which

is derived from Figure 1, where the force F.! is shown as Fx, which raises the zagotovka. Vector
Fn, on the other hand, presses the workpiece to the table of the milling machine, that is, it moves
in the opposite direction. So, the force is F, = F! — F,, where F! is the value of the axial force
of the sharpened chisel. Thus, the deflection of the teeth on the rear auxiliary surface is reflected
by the axial force Fx.

+,

X

sh

Figure 2. The scheme of vectors that make up the force Fx acting on the axis in
The two-base relationship of the form can be taken as the basis of the mathematical
model:
Fe, = Fy ni=g) = AF (ni=g) this h; bending of the milling tooth on the auxiliary back surface

machining with a milling cutter having a tooth on the auxiliary back surface.

Based on the fact that the force Fx reflects the presence of bending on the auxiliary back
surface of the non-dominant cutter tooth during milling operation, it is not considered a
diagnostic indicator of the condition of the cutting tool.

Based on the analysis of the existing models carried out and it is proposed to describe the
circumferential and radial forces when working with a sharp cutting tool with force dependences
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of the form:
F. =Cg B:LF vk, (5)

F,
F, =Cg B¢J ¥ yah vy, (6)

If the first term can be characterized by dependence on the power law, then the growth of
the considered force parameters from the bending of cutting tools can also be described by
dependence on a similar type of power law, taking into account the amount of bending ha:

AF, =Ci B " ; By Rl R (7)
AF, =C} B; Yal J"Vz*pl-‘h;n%'ffé (8)

In formulas (6)-(7) Cr;, C, ::é, E‘% are constant coefficients; Kg;, K, Ké, K& are

generalized correction coefficients equal to the product of correction coefficients, each of which
represents the effect of cutting conditions on the amount of force, for example Kr=K1 * K> * K3
where K is the material being processed takes into account strength or hardness, Kz - chemical
composition of abrasion-resistant coatings, Kz - applicable SOTC; high indices xF;, yF;, zF;,
X'Fz, ¥'F;, Z'F;, mF;, and the degree of influence of other cutting process parameters on strength
parameters; B,1 — parameter value B turning the milling cutter with the initial angle wi; When
rotating the point of application of the ag -derived force vector by an angle, the nominal value of
the cut layer is found according to the formula.

ag=S:8INél S; 1s the thrust value of the tooth; V — milling speed,

The models are defined for F; and forces as the main components of the shear force, from
which and Fy are derived.

The effect of the parameters considered in milling CKD on the rotational and radial
forces acting on the cutter tooth is shown in Figures 1 and 2: the effect of parameter B with
sharpened and beveled cutting tools by choosing different parameters when the maximum value
of parameter B is reached with a constant thickness of the cut layer a: was determined.

The values of the parameters and their average values for multiple runs are given. Studies
with counter-milling have shown that the impact levels on sharp and beveled cutting tools are

almost the same as with milling.
lg Afie

P I = e— - ——
40
g Fz
3 3 T 7 ——
o
@ ia
-y
i
0 20
2 — i
00—
40
=Y w0
T T T
- g
25 50 {g vity/ bl % 50 lg vt/ rum
a) sharp cutting tool b) cutting tool with h3=0.4 mm

Figure 3. Effect of cutting speed on circumferential and radial forces when milling with
finger mills in counter-milling method.
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—o— —F;atS;=0.06 2 mm/tooth ; —o— — F;atS;=0.24 mm/tooth ;
—0— — inFyS;=0.06 2 mm/ tooth ; —0— — inFyS ;=0.2 4 mm/ tooth .
Cutting process parameters : V=3 mm, t=19 mm, D¢ =38 mm.
GgzlghH
111}
b
5W : % e -
R~ B
V/\-—s ////‘f‘{
qot a5 g1 an 42 /gg,m
al Kkapaa kapu gpeaaaay
grzlgry
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7 2
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. 4 . L] 5
/36
aol a% ar a5 g2 lga. 1
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Figure 4. The effect of cutting edge thickness on circumferential F ;and radial forces

when machining with milling tools.

Operating moment: y =20° (1), 40° (2), 60° (3), 80° (4); process parameter B-3 mm; t=
19 mm; C ;=0.063; 0.16; 0.25 mm/tooth; t = 38 mm;

n=250 rpm;-—F;;-0—Fy
During free milling, the laws of development of the cutting force parts, that is, the
operation of the finger part of the cutter, are assumed to be the same as for the machining of
recesses. This is confirmed by the graphs of the milling operation in different milling schemes
with the cutting tool. The results of calculating the force parameters Fy and Fn from the measured

F,and are presented in the appendices.
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CALCULATION AND GRAPHIC MODELING OF MILLING FORCE PARAMETERS
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Abstract. Calculation and graphical modeling of strength parameters during machining
of parts with a molded surface during milling operations in mechanical engineering remains the
most important task today. Before processing the shaped surfaces, it will be necessary to study
the working surfaces of the stamping molds. This article presents methods for determining the
geometric parameters of the surface when processing stamping molds on shaped surfaces, in
particular, data on the structure of the cutting zone of shaped surfaces, the penetration of the
cutter into the cutting zone and the control conditions in the cutting zone.

AnHoTanus. Pacuer u rpaguueckoe MOAEIUPOBAHUE NMPOYHOCTHBIX MAPAMETPOB IPU
MeXaHU4eCcKol 00paboTke faeTasneil ¢ (opMOBaHHON MOBEPXHOCTHIO MPH (PE3EPHBIX OMepaIusIxX
B MAaIllIMHOCTPOCHUM OCTAETCsl Ba)KHEHUIEH 3amaueil Ha ceroausinHuil neHsb. [lepen oOpaboTkoit
(baCOHHBIX HOBerHOCTeﬁ HCO6XO,[[I/IMO 6YI[CT HU3YYIUTH pa60qne MMOBEPXHOCTHU HITAMIIOBOYHBIX
¢opM. B naHHOH cTaTbe MpHUBEAEHBI METOJNbI OIpPEAENECHUs] T€OMETPUUYECKUX IMapaMeTpoB
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MOBEPXHOCTU NpU 0O0paboTKe INITaMMOBOYHBIMU (GopMaMu Ha (PACOHHBIX MOBEPXHOCTSIX, B
YaCTHOCTH JIaHHBIE O CTPYKTYpe 30HBI pe3aHusi (aCOHHBIX IMOBEPXHOCTEH, MPOHUKHOBCHHH
pe3ua B 30HY pe3aHus U yCIOBUSAX KOHTPOJIA B 30HE pE3aHUS.

Keywords: calculation of strength parameters, graphical modeling, diagnostics, models,
cutting area, strength, durability, stamping, stamping shape, cutting parameters.

KinroueBble ciioBa: pacucT NpPOYHOCTHBIX MapaMEeTpOB, rpa(bnqecxoe MOJCIIMPOBAHUC,
JTUArHOCTHKA, MOJEIH, 30HAa pe3aHus, IPOYHOCTh, IOJITOBEYHOCTh, IITAMIIOBKa, (opma
IOTaMITIOBKH, ITapaMCTPhI pC3aHUA.

To solve the problem of automating the calculation and selection of the diagnostic feature
of the milling condition, the following mathematical software was developed for the calculation
of force parameters during milling and graphical modeling.

Figure 1 shows a diagram of changing the relative position of the working part of the
cutting tool for modeling milling types and views, which is provided by a combination of
specified values width V and milling depth t. D # is the diameter of the milling tools, as well as
the cutting movement V pand the feed speed V s for the specified cutting directions Xe parameter .
F ; and components of the cutting force u, z acting on the milling tooth in the plane Cartesian
coordinate system.

Forces F vand F 1, F ;and the derivatives of the forces are determined by the appropriate
sign after calculating v, h s in the flat Cartesian coordinate system:

F nhin h coordinate, F vin v coordinate .

The chamfer height of the milling tooth when working with pocket (b) and finger mills
(c) Figure 1 (b, c) shows parameters b and t.

The presented parameters and the variation of the X . parameters allow modeling the
following milling options:

a)Xr=Dgn—Xe-t,if X <0if, then initial information correction;

b) E = 3— limiting the dependence of the chamfer height and milling width;

¢ ) a<0.5 - limit the height of the chamfer;

g) o< 45-w angle according to restriction .

Milling tool radius count: R = =

-

Calculation of the turning angle of the milling tool using the B parameter:

_(B—a)-tgw-180

g
TR (1)
¥ / .
w—‘_r‘_—‘ﬁ
v fv\\
y K
a) Y ‘ i el ey
[/ / ““'\ v Y /
Z"’\i\ //
h - ;Tﬁ
v X = !
5
b) (Rt

Fig. 1 - Milling types and schﬁgmuueung for tool instrument and of the part
mutually location change scheme.
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The calculated value is limited to the second character and rounded to 0.5 or an
integer.
Calculation of the milling tooth contact angle using the t parameter:

R-X, R—X,

Y, = 180 — arccos Jhere X, = Dy, —t — X, (2)

From the expression of some circular functions in terms of others: arccos x=180-arccos(-
x)=90-arcsinx..

v is the concept of angle values, limited to the second sign and rounded to 0.5.

v 2 face step count:

-z ®)
0.5 or round to an integer.
Calculation of the total contact angle wx : wk= i+ yB
Determine the fixed A discreteness.
A is allowed if an integer (A is set by default, and the allowed samples are specified and

set by the operator)%,%,%,%,
Zi: = & Determination of the maximum number of milling tool teeth working at the

¥z
same time.
Ifj<1,to Z;=1.Ifj>1, from Zj-x +1, where x is the number whole number part .
X ¢ calculation of the turning angle of the milling tool in the presence of

dependence.
R—X,
iy, = arccos
_ (@)
Calculation of thrust value for tooth S ; :

min 1000-V

S.=——,heren= P
Tt I3 dp (5)

Determining the values of the function &=s(yi), where &; is the contact angle of the point
of application of the cutting force vector on the blade of the cutting tool, which is the initial
rotation angle of the milling tooth

a) task vi: W; =i-A,6yherei=0,1..ny heren = %;
b) result &;:
If: yi>ye then
]1‘{’2' . . 0< Vi <
—+ in this -
5 Y, e
= ¥, —%ﬂbﬂ in this <t"VB<‘Vi
i =~ Yt
P — i, Vg . . Yt < i
> + 1, > + 1, in this < i
if - ye>ye then
% L, in this O<yisy
E= t
' ]1&_5‘ . . y/t<l//|<
—+ in this -
5 Y, W
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;|1er IILrE' - ]1'[:3 . . l//B<l//i<
+—+ in this -
5 w, "
F 1, . force parameters inltlal values count
Multiplicative power functions used:

+ 90 ¥ ‘ m . , ,
F, =|Cp + & ]l =B K, K, Ky +Cp -og'- B hT*-K} -K} K}
i =z 4 z i i z <z =z
(6)
(5, +90)*] & ¥, A ¥
= B ¥.pg'¥ . . . . ¥, hp , pMp | gel | gl | gl
F, = lch+ o’ B, K Ky Ky +Cp oV B R KL KD KH”(?)

In these formulas, [:%} a variable is used that takes into account the increase in power
parameters during the transition from opposite and transverse milling schemes.

a) Calculation of the initial thickness of the cut layer a; :a; = 5 - sing;
b) Primary milling width count By1.

If: yi>ys
_ R
B'-l-': T rgew-180 after0 < w; < Wy

By, tge-180 afterdy < W, <,

— nR-Yg _'rR'q.ll q.lr < <
By, tgw-180 tgw-180 afterd, < W; < Wy

If:W, < Wy after

— wh - "l-‘lf :::
B*lﬂ': tgea-180 after0 = W, < U,
B, = aftery, < W, < g

W rgw-180

_ mRyy  mRlyj—p) < <
By, tgw-180 tga-180 afterds < W; < W,

11.F;, andF,, calculation of initial values of power parameters.
Fn, = F, - cos§; +F, - sink,

F,, = F,,* sint;, — F, - cos;
X i can be greater than 90, so the calculation is required taking into account the functions
of the sum and difference of the angles. For

example:cos(£— 90) = cosE - cos90 + sink - sin90 = sin
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It allows to calculate the initial values of the considered power parameters with the
participation of the teeth of the above-mentioned milling tool. If several milling teeth are

involved in the work at the same time, then finding the common initial values of Fis, 15, Fus, Fris
is done.

The calculation of the total force parameters is limited to 360°-limited to the last step of
the level b = % because they are periodically repeated with a period of v .

1. General initial strength count F_ ;: F .=

SI:Z - ;:leE[k
2. General initial strength count
[
. 1 I 2 1 2
F}‘IZ' F_}'[E - J"Jl [iFE:E) + [:Fh;z) [:B)
here:
n
For = Z iF_‘,‘tJ{ " cosEy (9)
k=1

Power | negative is obtained if 0 <x < 90 ( Fig. 2, a).
If 90< x 1< 180 (Fig. 4.2.2, a), then the force | will be positive .

Frz = Z 1F, . singg, (10)
k=1

i

V

a) calculatipg 1 b) calculating angle
initial forces . F! ;iF} s coordinates & 5

Fig. -2 - Diagrams of the force vectors acting on the teeth of the milling tool in the
presence of several teeth of the milling tool.

Formulas (1) and (2) are found after bringing the force vectors to the center of the flat
rectangular coordinate system as shown in Fig. 2.

F us, F nis calculation of total initial forces. (Fig.2, b)

n

For = z Fome " SINE;zy _z Fok cOSE;zy, (11)

k=1 k=1
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Frz = Z Fom €OSE5y _Z Fok SIng;gy (12)
k=1 k=1
F,rand Fy zTo calculate the initial total forces, it is necessary to determine the angular
coordinate of the point of application on the circle with the total force R # . The angular
coordinate corresponds to the general angle & as shown in Fig. 2-b.
F?::E

if sz;z = 0, (Fig. 2, b, picture I -quarter ), theng,; = arecsin ———
Jl:_FL;:E‘} +|:_F;!:£}
if F;.> = 0, (Fig. 2, b, picture Il -quarter ), then

T Fﬁ.z
§z = 7+ arcsin— =
Jemo+ @y

Figure 2 presents the algorithm for calculating and selecting the informatics diagnostic
feature of the milling condition from the parameters of the milling force. The algorithm works in
the following order.

After the task data is set, they are checked position 1.

If the initial data is set incorrectly, then a message about the need to correct them will be
displayed on the computer screen. The calculated main parameters are rounded to numerical
values limited to the first decimal place of 2, which is sufficient in the actual range of the
assigned milling parameters, since the calculation error does not exceed 1%. Then the maximum
number of simultaneously working milling teeth necessary for classification after programming
to find forces when one (Z 1 =1) or several (Z =1y milling teeth are involved in the milling process
is determined from their total number Z.

The fixed limit A4 is introduced in milling in order to exclude uncertain values of the
forces at the end of the working contact of the milling tooth, since dividing the total contact
angle yk by A can be a non-indexable residue This leads to the fact that the function does not
reach zero at the end of the working contact of the milling tooth in milling, which leads to
uncertainty and large errors in calculations during subsequent mathematical operations on force
vectors F=f(y). The fixed data is displayed on the computer screen. This allows the operator to
zoom in on the resultant force graphs versus the rotation angle of the tool tooth.

In order to calculate the values of the parameters of the force acting on the tooth of the
milling tool when it is rotated by a discrete A5, it is necessary to determine the values of the
angle of rotation of the point of application of the cutting force obtained on the blade of the
cutting tool & and the values of the width of the milling tool at each moment of cutting 6,7.

After performing calculations of the forces F, and resulting from the operation of one
tooth of the milling tool, a decision is made to display the results on the computer screen
according to the criterion of simultaneous participation in the operation of the teeth of the cutting
tool. If z>1, then the transition to the subroutine for calculating the components of the cutting
force is performed when several teeth of the cutting tool 8 are involved.

One of the most important criteria for evaluating the results of algorithms in computer
programs in which physical parameters are modeled is the adequacy of the modeling results to
the analogues obtained in practice.

For this purpose, appropriate experiments were conducted using the described force
parameters measurement tools.

F n obtained by milling with a standard six-tooth milling tool with a diameter of D =40

(13)
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mm from a transverse steel SKD is presented. The processed material CKD was processed at the
following milling speed: V =3 mm, t = 20 mm, V = 30 m/min, S min = 100 mm/min.

The calculated oscillogram obtained by computer software with the help of the developed
algorithm corresponds to the experimental oscillogram.

The experimental oscillogram is characterized by the presence of a radial deviation of the
milling cutter, which is determined by different maximum values of forces that are cyclically
repeated with one cycle of the milling cutter. The value of modeling in terms of the nature and
magnitude of the shear force change is almost indistinguishable from the average experimental
values. In general, the degree of convergence of the calculated data with the results of
experimental studies is at least 90%. Thus, we can state the high adequacy of the developed
models and the algorithm for calculating the initial values of the force parameters for the real
milling process.
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Abstract . The article discusses the technology of coating the working surface of stamps
by electroplating with cobalt-tungsten substances. A new technology and a smoking room were
created.

AHHOTaI[I/Iﬂ. B cratbe paccMaTpruBaACTCA TCXHOJIOTUA IMOKPBITUA pa60qe171 IMOBCPXHOCTU
ITaMIIOB raJiIbBAHUYECKUM METOA0OM K06aJ'IBTO-BOJIB(1)paMOBI>IMI/I BCIIICCTBAMMU.

Keywords: Metal, tungsten, electric current, electrolyte, cathode, electrolysis, regression,
alloy composition.

KiaroueBnie cioBa: MeTaJ'I.II, BOHB(bpaM, SHCKTpI/I‘-ICCKI/Iﬁ TOK, OJICKTPOJIUT, KaTOM,
3JIEKTPOJIU3, PErPECCH, COCTAB CILIABA.

We used a 2.5-liter bath to study the effect of cobalt-tungsten coating technology on the
product quality of stamp surfaces. A tungsten plate was used as the anode. It is required not to
exceed 3-5% of the weight of the part to be coated during metal removal. During processing,
metal and electrolysis composition were compared with chemical analysis. The quality of the
coated surface of the coating is controlled through a microscope.

Using formula (1), it was calculated that the metal composition changes depending on the current
strength.
BT = Em—ac 100% )

Cu cnn

where M., -nulocometer weight during coating, g.
3., - electrochemical equivalent of tungsten, g / A*h
m,,, - weight of the main cathode, g

3, - electrochemical equivalent g / A * h in the alloy

The accuracy of the weight of the main cathode is 0.0001 g was measured on an
analytical scale. The current was measured on an electromagnetic system milliammeter
with an accuracy of + 0.5%.

The electrochemical equivalent composition was calculated by formula (2):
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q,, = —— o @)
qu : XW + qw ' XCO

hered., q,- electrochemical equivalent of cobalt-tungsten

Xc, X, mass of cobalt-tungsten in the alloy.
Formula (3) was used to calculate the average coverage of the coating being coated
m-10*
m 3
5 p (nm) 3)
where M — the cathode coverage value, g
S —surface to be covered, sm?,
p —coating density, g/sm®
The coating density was determined using the formula (4) below
P = PcoXco + Pw Xy 4)
here p., p, - respectively, the density of cobalt-tungsten, g/sm?;

5:

Xco X, - the mass of cobalt-tungsten, respectively .
The rate at which the coating covers the curved surface

v=2 )

where is & —the coating thickness, microns
T —electrolysis time, ¢
The duration of electrolysis ( ¢) is calculated by formula (6):
S-
T — IOC}’IJI
90}1,7 : BT : iK

where is | the current density at the cathode, A/dm®

The dispersion of electrolytes was carried out in a cell with a ratio of the length to the
width of the cathode space of five parts. The diffusion capacity of electrolytes is calculated by
the following formula [1]

5
Z|a‘n _bn|

PC="L .100% (7)
85

(6)

where is an-the primary current distribution
b, -secondary current distribution

The primary distribution 1/h=2,35s given in Table 1 for a five-part cell
Table 1

Sections No 1 2 3 4 5
an 2.18 1,415 0.755 0.4 0.255

Based on this table ) _[1-a, | =3,185
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Am
b, =— (8)
Am,

this on the ground Am._ - coated metal mass

1 5
Am = g;Amn 9)

N — number of sections (n=5)

In the conditions of the galvanic method, binding conditions are applied to the
components of the coating. In modeling the alloy galvanic process, the following variables are
selected: the amount of tungsten in the electrolyte, the current density, the electrolyte, and the
temperature of the electrolyte. In the specified parameters, tungsten content is 70%. Full factors
were used in the research process. This method also makes it possible to evaluate the interaction
factors in the composition of the alloy. [2-3]

Three parallel determinations were averaged for each parameter value (tungsten content
present in the alloy).

A regression equation for full factors was used in the experiment and it had the following
form.

Y =Db, + b +b,X, +b,X, +0,X, + 0, XX, + 0% X, + 0, XX, +Db,,X,X,
+ b24)(2)(4 + b34X3X4 + b123X1X2X3 + b124X1X2X4 + b134X1X3X4 + (10)
+ b234X2X3X4 + b1234 X1X2 X3X4

Based on the data of the study, regression coefficients were obtained and they were
checked based on Student's test.

As a result of the test, insignificant coefficients of the regression equation were discarded,
and the resulting contrast was tested by Fisher's test.

All calculations were performed on a Pentium 4 class computer using the full factorial
experiment method. The program is compiled in Matlab.

Table 2 presents information about the percentage of tungsten in the alloy calculated on
the basis of the chemical analysis of the obtained alloys and the coefficients of the regression
equation calculated on their basis.

In the table, factors affecting the composition of the alloy and their variation intervals are

given.
Table 2
. . Factors

Planning conditions e i 0 pH]

Main degree 21 2 30 4.5

Range of variation 4 1 10 0.5

High level 25 3 40 5

Lower level 17 1 20 4

After finding the coefficients of the regression equation, their significance was carried out
according to the criterion. To do this, three parallel experiments were put in the center of the plan
(at the basic level for all factors). The results of the chemical analysis of the resulting alloys will
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look like this:Y, =18,7;Y, =19;Y, =19,4
Table 3 shows the values and regression coefficients of tungsten content in the alloy.

Table 3
The amount of tungsten in the alloy, % | The coefficients of the regression equation
Y, =11,5 Y, =12,4 b, =19,05 b,, = 0,45
Y,=17,5 Y, =18,7 b =3,46 b,, =—0,04
Y, =17,0 Y,, =18,0 b, =1,91 b,, =—0,04
Y, =215 Y, =22,5 b, =1,66 b, =—0,04
Y, =14,0 Y, =15,0 b, =0,47 b,,, =0,03
Y, =235 Y, =24,5 b, =0,45 b, =-0,03
Y, =18,0 Y;; =18,8 b, =0,08 b,,, =—0,03
Y, =25,6 Y,s =26,3 b,=0,01 b,,s =—0,01

As a result of the verification, insignificant coefficients of the regression equation were
discarded and the accuracy of the obtained model was checked according to Fisher's criterion.
The regression equation that adequately describes the influence of technological factors on the
content of tungsten in cobalt-tungsten alloy has the following form:

Y =19,05+3,46[ C,*" | +1,91[, ] +1,66[¢]+0,47[ pH ] -
-0,45) C,”" |-[i,]+0,08[ C,* |-[¢]-0,45[;]-[¢] - (12)
~0,04[i,]-[pH]-0,04[t]-[pH]-0,04] C,* |-[i]-[]-

As can be seen from equation PH (11) , the tungsten content in the alloy is influenced by

the following factors: tungsten concentration in the electrolyte, current density, electrolyte
temperature and value, and interaction factors: tungsten concentration in the electrolyte - current
density, tungsten concentration in the electrolyte - electrolyte temperature, current density
electrolyte temperature. The influence of factors on the content of tungsten in the alloy makes it
possible to keep the content of the alloy within the specified limits during the electrodeposition
process, because with the help of the calculated equations, it is possible to regulate the content of
the alloy by changing the conditions of coating (current density, temperature of the electrolyte)
without electrolyte correction. According to the composition of the electrolyte, the current
density and the temperature of the electrolyte. The impact of the cobalt-tungsten alloy on the
electrodeposition process was carried out in a special installation (Fig. 1). It consists of two coils
connected in parallel to the power source and located on both sides of the galvanic bath. The
coils are fitted with steel "S" shaped cores, which also serve as a support for the coils. When the
coils are connected to a voltage source, an alternating or constant magnetic field is formed
between them depending on the current source [1].
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1-metal device, 2-electro coil, 3-tank (bath) for special research 4-cathode plate.
Fig.1 - Electromagnetic device scheme.
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Abstract. Ways to achieve a reduction in the error of the machine are related to
constructive and technological options. In order to realize these goals in practice, it is possible to
use thermosymmetric devices of equipment elements, for which the equipment is equipped with
a variety of cooling systems, supply of lubricants, and also operate such supports that consume
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little energy.

AHHOTaI.[I/Iﬂ. HyTI/I AOCTUIKCHUA CHHMIKCHHA IIOIPCIIHOCTU MAIIMHBI CBA3aHBI C
KOHCTPYKTUBHBIMHU W TCXHOJIOTMYECKMMH BapHaHTaMMU. ,Z[J'ISI pcain3auu 3TUX ueneﬁ Ha
MPAKTUKE MOXHO HCIIOJIB30BAaTh TCPMOCHUMMCETPUYHLIC YCTpOfICTBa JJIEMCHTOB 060py,Z[OBaHI/ISI,
JUIsL 9ero 0o0opyJdoBaHUE OOOpYAYETCS Ppa3sHOOOPAa3HBIMH CHUCTEMaMH OXJIKICHUS, IMOJa4H
CMAa304YHbIX MATCPHUAJIOB, a TAaKXKC OKCIUIYAaTUPOBATHL TAKUC OIIOPBLI, HOTpGGJl}IIOIJ_II/Ie Maio
SHEPIUU.

Keywords: strength parameters, diagnostics, models, cutting area, strength, durability,
stamping, stamping form, cutting parameters.

KuaroueBble cioBa: MPOYHOCTHBIC MapaMeTpbl, AUATHOCTUKA, MOJCIH, 30HA PC3aHUA,
MMPOYHOCTH, I0JTOBEUYHOCTH, IIITAMITOBKA, ()OpMa IIITAMIIOBKH, ITAPaMETPhI pe3aHusl.

All used ways to achieve a reduction in the error of the machine relate to design and
technological options. In order to realize these goals in practice, it is possible to use
thermosymmetric devices of equipment elements, for which the equipment is equipped with a
variety of cooling systems, supply of lubricants, and also operate such supports that consume
little energy. When materials are selected for equipment, their thermal properties of the physical
plane must be taken into account. In the features of the NSS parts, the direction of influence of
temperature inaccuracies and other factors are taken into account. Along with this, the analysis of
the test data that we considered above clearly demonstrates that it is very important today to
create perfect systems for adjusting the temperature inaccuracy correction system. Using
theoretical cutting methods, we determine that solutions of the structural and technological
nature, implement roughing, and carry out a half reduction in temperature error and help improve
error rates, achieve higher accuracy of the machined surface of the product on CNC equipment.

Today, the most common and used correction systems are products from companies such
as Misubishi, Okuma. In the presented study, a temperature inaccuracy compensation technique
is described in detail, which is implemented using a five-axis equipment with a portal addition,
equipped with an MVR series, Mitsubishi Heavy Industry MHI, a Japanese manufacturer. This
company today implements the ATDS concept, which includes:

a) the design of the equipment shows parameters of high resistance to the influence of the
ambient temperature;

b) the system is able to take into account the presence of its own heat sources in the
equipment;

c) a methodology for forecasting the movements of temperature regimes and their
compensation is applied.

A fairly large amount of scientific research that has been done that relates to correcting
the size of machine errors is completely irrelevant to those manufacturers that produce a huge
amount of perfect and innovative equipment. Scientific works in the majority, pay attention and
work with pilot projects that need further research and development, even though the most
innovative technologies and techniques are used in their production. In order to get an
approximate understanding of the process, how the error correction of the CNC machine takes
place using the addition in the form of artificial neural networks.

The main goal for reaching the actual position is to use the technique of the recursive
property to compensate for the errors. The implementation of the error compensation occurs in
this way: the cutting part or the body of the workpiece itself is moved to a place opposite from
where there are genuine errors. Such actions are easily implemented using hardware program
settings that change a function such as "zero parts”. Rice. 1. shows the diagram of this
compensation principle. This diagram shows how error compensation occurs, which is
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completed with three subsystems: one collects data such as the position of the moving unit and
temperature, the second analyzes the collected data with the help of an operator, the third
connects all CNC processes and databases.

The use of such compensation technology makes it unnecessary to modify the CNC
system of the unit, it is necessary to add several program statements to the initial code of the
CNC controller program.

Figure 1 shows us a picture of how the inaccuracy compensation system can be
connected. During the operation of the equipment, measurements were taken of the differences
in temperature conditions in certain areas of the equipment and in places where moving elements
of the equipment structure are positioned. All values were transferred via ports directly to the
database. Along with this action, the database itself was transferred to the computer to carry out
analytical work, to study the obtained values. The next step is to develop imprecision algorithms,
which are updated every time new definitions of values are received in different operating
environments. The result of such functionality is an inaccuracy model, which turned into an
archive that helps to perform a variety of technical processes in real time with error
compensation. The feedback channel works in the specific case as a transmitter that sends error
values to the CNC, which helps to control the program.

Measuring system Renishaw, made in England, which is equipped with a laser designed
to take measurements. This equipment has become widespread and used. When positioning
errors were measured, all received figures were sent to a computer, where they were saved in rtl
format. These files work with the Notepad program, which is combined with the graphics of the
LabView application. This allows you to automatically transfer information to the software. On
average, such error data is used for a variety of machines with initially excellent conditions, on
the basis of which the processes of developing inaccuracy prediction models proceeded. This
refinement works if different conditions are specified at the initial stage of work using different
models of equipment, approximating curves and formulas will be used.

NC program

Compensation [
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Figure 1. — Conversion scheme of the error replacement system

The motion control correction technique of CNC equipment working parts, the algorithm
of which is shown in Fig 4.8, applies the values obtained as a result of the operation of the
precondition system and the motion sensor. The equipment is completed with measuring
instruments, the calibration operation of which represents the zero or preliminary stage of the
proposed correction path. This stage is practiced once for each type of equipment.
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Figure 2. — Algorithm of the method for correcting the movement control of the working
bodies of CNC machines

The developed technology consists of seven main stages: equipment testing, temperature
error research, program preparation, basic measurements stage, work with the product, control
work, program reconstruction.

The first stage consists of creating a database of basic values, on the basis of which the
calculation of the temperature error will be carried out, which includes the cyclicity of the
equipment work program, taking into account the chance of making real measurements using a
measuring device to indicate zero correction. The cyclical nature of the program operation
implies the selection of different time periods for the operation of the equipment at the set
spindle speed, values are set for the intervals during which it is possible to interrupt the transition
from one work process to another, which will allow further measurements.

To carry out this stage, it is necessary to study the course of the technological process of
manufacturing the product, in order to develop the necessary cyclicity of the controlled program
of the machine. It is also necessary to improve the CNC program itself. The improvement lies in
the fact that during the creation of the program, it is important to pay attention to each
technological transition that is present in the process of processing parts.

The second stage consists of creating a theoretical basis for changes in impacts, which are
presented in the form of approximating notation obtained using an automatic program for
predicting temperature errors on CNC equipment.

The third stage is devoted to preparing programs for CNC equipment for changes in the
position of the working tools of the machine. Changes are improvements that result from the
application of two modules: the real coordinate change module in the Z-axis, the module for
calculating intermediate data from measurements of the plane of WCS coordinate systems. All
data is entered into the program manually, although the program can be written using the CAM
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system.

The fourth stage is characterized by measurements of the main surface, against the
background of fluctuations in the ambient temperature and the temperature of the equipment
itself.

When measuring with a probe, in order to determine the result data for the Z axis, which
will be entered into the program database, it is necessary to translate the zero level, which serves
as the beginning of the measurement. If the machine zero is taken to start the measurement, then
the reciprocal of the measurement will be the relative position of the plane being observed. For
example, when examining the upper plane of the product with a program code that can be seen in
Figure 5.4, then the CNC receives a different zero movement value along the axis, data about
which is automatically entered into the table of changes in the starting points. As an additional
measure, the data is written to the R rack, in a similar parameter. This must be done for
subsequent analysis and application of the data.

At the fifth stage of the technique, processing takes place directly. In order to provide this
process with high performance accuracy, the cutting edge of the tool must always be in the
correct temperature range, which was introduced to form the initial values. If this requirement is
not met, then it is not possible to create temperature errors in the range of up to 10 um. For the
purity of the experiment, a new test was carried out, with a changed temperature regime. Figure
4.9 shows the resulting graphs of temperature data obtained with one measuring device, but
subject to the creation of temperature fluctuations in the equipment itself and in the room. Line
4.2 shows the temperature against which properties 4 were determined, which are not too
different from the k2 line against which the changes were made. Line 7.2 shows the temperature,
which is characterized by a close value of the room temperature.
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Abstract. In order to achieve high performance from the equipment and all its major
modules and components, it is important to understand that this can only be achieved with high
quality and value.

AnHoTanus. YToObl TOOUTHCS BRICOKOM MTPOU3BOIUTEIILHOCTH 000PYAOBAHUS U BCEX €TO
OCHOBHBIX Moz[yneﬁ N KOMIIOHCHTOB, Ba>XHO ITOHUMATh, 4YTO 3TOI'O MOXXHO I[O6I/ITBC$I TOJIBKO ITPpH
BBICOKOM Ka4Y€CTBE€ U CTOUMOCTH.

Keywords: strength parameters, diagnostics, models, cutting area, strength, durability,
stamping, stamping form, cutting parameters.

KiaoueBble ciioBa: IMPOYHOCTHLBIC IIapaMCTpbl, AUArHOCTHKA, MOACJIM, 30HA PC3aHH:,
IMPOYHOCTb, AOJIOBECYHOCTD, IITAMIIOBKA, (bOpMa TaMIIOBKH, IIapaMCTPhI pC3aHus.

In order to achieve high performance from the equipment and all its main modules and
components, it is important to understand that this can only be achieved with the help of quality
and accuracy of parts.

Considering various studies in this area, we see that the most difficult to manufacture are
parts that have large dimensions.

The processing of parts of units at the stage of semi-finishing and finishing work, in the
standard mode, is carried out mechanically, for which cutters are often used when turning,
sharpening, facing, milling, etc. such an option as diamond-abrasive, finishing-ordered surface
treatment of parts, which has a plastic structure, is also used.

The work of many well-known researchers of this issue is devoted to the influence of a
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metal-cutting machine on the accuracy of processing.

It is possible to ensure the accuracy of the parts of the unit only if such parameters as the
accuracy of the configuration (shape), size and position of the surfaces of the part are set.

Considering many scientific papers on this topic, you can avoid common mistakes that
can cause a violation of the geometric accuracy of the part. Here we include:

1. An error in the installation of the workpiece of the part, which is characterized by
incorrect basing data, which manifested itself against the background of a discrepancy between
the technology and the measurements taken; corrections of flaws that appeared due to the efforts
that were made to install the workpiece and fix it; incorrect fastening, which follows directly
from the quality of the fastening tools; wear of all elements, equipment support devices, etc.

2. Incorrect hardware settings.

3. Flaws that appear due to the use of old and worn out cutting elements.

4. Errors due to the effort required to set the desired cutting force.

5. Errors occurring against the background of deformation of the technological module
due to exposure to high temperature.

6. Errors due to the residual stress of the processed element against the background of
deformation of the technological base, as a result, their mutual position is violated.

7. Errors that occur against the background of geometric violations of the specified
parameters, which include inaccuracies in the installation of equipment, obsolescence of the
main components, wear of parts, cutters, etc.

In order to ensure the accuracy of the part, it is necessary to understand that the
fluctuations in the total error should not exceed the allowable limits. You should also take into
account such a moment as the shape of the part, shape tolerances, which often depend on which
specific parts can be produced on this equipment. If there are no additional requirements in the
instructions, then everyone applies the standard discrepancies - from 40 to 60% of the size
tolerance.

Part of any of the errors that are included in the dimensional tolerances may differ from
each other, many have dynamic (non-constant) parameters.

The temperature inaccuracy of each type of equipment is different from each other. It all
depends on its configuration. The equipment taking part in the test is stacked vertically, as shown
in Figure 1. Figure 2 clearly demonstrates the general concept of creating its thermal error and
that of equipment that has similar technical parameters to it.

The temperature inaccuracy of equipment in a general sense can be considered as a block
vector. To create this value, two pieces of equipment are used: tool direction one and tool
direction second, as shown in Figure 2.3. In the process of creating inaccuracies in the direction
of the tool, such structural elements as the vertical stand BC, the SHG spindle head, which is also
called the drill head, the spindle assembly, the cutting part of the tool, etc., take part. In the part
of the tool, there is also the surface of the equipment (table), additional equipment and the
product itself, which should be processed. We note that the moving parts of the equipment are
the spindle, table and head. Therefore, in order to put into practice workflows, drives should be
used that will provide the on and off stages, as well as other parts of the equipment (vertical
column drive, spindle head, etc.).

Studying this scheme for the appearance of temperature inaccuracies from the point of
view of the operating control system, which is similar to the parameters of the tuning scheme and
has feedback, then the control program will work as the main equipment, which is given the
prerequisites for all settings of devices working with CNC. The control program consists of a
variety of data about the directions in which the movement of all parts of the equipment. This
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data is converted into digital software, which is distributed into appropriate signals that appear
on the feed drives along the verticals of the equipment, which helps to guide the work of the
working parts of the equipment, while taking into account the inevitable transformation
inaccuracies that will result from the automatic CNC system. The equipment is a three-
coordinate machine, which operates due to three independent drives, each of which operates on
its own coordinate axis. But the design features of the technique are such that there is a general
inclusion of the drives of the vertical rack and the spindle head, as shown in Figure 2.2. This fact
says that from one point of view, the drive of the vertical column and the spindle of the head
come into operation in parallel, but then there is a moment when their signals are summed up and
one of them takes part in the formation of inaccuracies. A spindle head that moves in a vertical
direction relative to a vertical column receives the addition of signal inaccuracy in the face of the
fact that the guiding parts of the equipment have finite rigidity. This situation leads to the fact
that a new signal manifests itself. The spindle assembly is built into its head. Due to the fact that
the unit has a sleeve design, the inaccuracy of the flange mounting, as well as the softness of the
supports, cause an increase in the processing inaccuracy along the Z axis, which ultimately
causes a signal violation. In order to apply the cutting process, it is important to use additional
equipment, which is the cutting part and the mandrel, which is located in the spindle assembly in
the direction of the conical plane. And this is also the reason for the development of additional
inaccuracies in the new signal. The cutting part of the tool comes into contact with the mandrel at
a certain compliance, which becomes the impetus for the appearance of a signal.
Therefore it turns out that:
Xp—=X'r = Xg—Xem — X — X1
The total processing error, excluding basing errors, can be defined as the length of the
vector:

R(t) = J[X —x' )Y+ —Y'(®) + (2 -2'(®) ++ VAKX (O + AV, ()2 +AZ, (02, (1)

rae /AX, (t)2+ AY,(t)2 + AZ_(t)? - component of the machining error due to wear of
the cutting edges of the tool.

ur
T g Bl
o X
W 5=
Lem
/b
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Figure 1. — Machine layout
VTI- control program; CNC - numerical control system;
TTI — machine temperature error
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Figure 2. — Functional diagram of the formation of temperature inaccuracy of equipment

The absence of a load from the cutting process creates a machining error R_o that differs
from the machining error R:

R, (£) = \J' (x-x®) +{¥ -v@®) +(z-z'(0) 2)

X'(t),Y'(t),Z'(t) - the actual coordinates of the reference points, formed on idle moves

of the machine.

In equations (1) and (2), the actual coordinates are functions of time, which is due to the
metalworking technology. The discrepancy between the values of the actual coordinates is due to
elastic processes in the technological system during cutting:

AX,()) = X'(8) = X'(,8Y,(0 = Y'() - ¥%/'(0,42,(0 = 2'() - Z;'(®),  (3)

AX,,AY,, AZ, — displacement of the actual coordinate values due to elastic processes
during cutting.

The tests carried out by the researcher showed that the cutting forces do not lead to
additional heat generation. And under the conditions of slight fluctuations in the value of the
removed layer of material with a small chip thickness, one can accept the constancy of
displacements AX y, AY y, AZ vy. If we introduce a load as an argument in the functions AX y,
AY y, AZ_y, then we can accept:

AX (t,P) = const; AY, (t,P) = const; AZ (t,P) = const 4

If the influence of tool wear is excluded in the evaluation of the machining errors of the
part, then the error of the machine tool operating under load can be estimated as follows:

Rer(®) = [(x = ¥(O) + (¥ - ¥'(®)° + (2 - 7®) ®)
or taking into account (3) and (4) can be rewritten as:
Rer(0) = (X 8%, —x:'®)) + (¥ —ar —¥'(0) + (2 - 42, - 2,'(9))] 6)

In expression (6), the components AX y, AY y, AZ vy are taken not as functions, but as
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fixed values obtained taking into account the results of field experiments.
We introduce new notation:
A, =X—X 3 AY, =Y -V, AZ, =Z—Z,; )
Based on the physical principle of forming the coordinates [X,X] T, [Y,Y] _T'and
(z,z] T, the introduced designations (7) represent coordinate temperature displacements at
machine idle. Taking into account the accepted notation (8), we obtain:

Rep(t) = J[axr(tj —Ax,) + (8% () — AY,)" + (8Z() - Az,)’ (8)

Thus, the error of a machine operating under load can be determined from the values of
the coordinate components of compliance and coordinate temperature displacements.

In the course of a full-scale experiment, when using traditional contact measuring
instruments, for example, indicator heads, information about the temperature deformations of the
machine carrier system comes in the form of separate coordinate shifts:

AXp, (t) = AX,(t) — AX; AY7,(t) = AYL(t) —AY,; AZ; (t) = AZ(t) — AZ,,, 9)

AXr, (), AYr, (t),AZ 1, (t) - thermoelastic coordinate displacements.

Thus, from relations (9) it follows that the temperature error of the machine can be
estimated by separate components AX Ty (t), AY Ty (t) and AZ Ty (t). Accordingly, the
compensation of the temperature error of the machine can be implemented by introducing the
correction of the coordinates of reference points [193] in the control program by the following
values: AX Ty (t), AY Ty (t) and AZ Ty (t).

At the same time, if the temperature displacements AX T (t), AY T (t) and AZ T (t) for a
particular machine are sufficiently invariant values and fall within a certain tolerance, then the
values of the elastic components AX y (t), AY y (t) and AZ y (t) are dependent on many factors
associated with the cutting process. Among the most significant factors are the depth of cut,
cutting speed, feed, as well as the geometric parameters of the tool, the physical properties of the
processed and tool materials.
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Abstract. The concepts of the effect of the bath on the surface of the part in order to
prevent the absorption of substances contained in the electrolysis bath are fully indicated using
formulas and drawings.

AHHOTaI[I/Iﬂ. Hpe,[[CTaBJ'IeHI/I}I 0 BOSI[GP'ICTBHH BAaHHBI Ha MOBCPXHOCTH ACTAJIM C LECIIBIO
MNpeaAOTBPAILICHUA BIIMTBIBAHUSA BCIICCTB, COACPKAIIUXCA B BAHHC JJICKTPOJIM3A, IMOJIHOCTBIO
yKa3aHbI ¢ TOMOIIbI0 GOPMYIT U YEPTEKEH.

Keywords: Metal, tungsten, electric current, electrolyte, cathode, electrolysis, regression,
alloy composition.

KuaroueBbie ciaoBa: Metami, BombhpaMm, JJIEKTPUUECKHH TOK, SJEKTPOJIUT, KAaToJ,
DJIEKTPOJIN3, PETPECCUs, COCTAB CILJIaBa.

Currently, in the electrochemical industry, devices installed with cathode rods are used.
The cathode plate vibration system is designed to remove gas bubbles released on the surface of
the processed parts during coating. The operating mode of the known electromagnetic device
(changing 10 - 40 oscillations per minute) does not allow to effectively reduce diffusion
limitations, which significantly reduces the quality of coatings at high current densities.
Therefore, it became necessary to develop a construction installation that effectively reduces
diffusion limitations.

The high frequency of cathode oscillation, close to 1500 per minute, ensures the removal
of diffusion limitations due to cathode oscillation.

iR

1-step motor; plate 2; 3-electrolysis; 4th detail;
5-current-carrying contact; 6-engine locking device.
Fig. 1 Research scheme for cathode oscillation
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The physical and mechanical characteristics of the coatings are microhardness, resistance
to bending, internal cracks, and are important characteristics of their quality, which determine
the range of application of this coating under certain working conditions.

The following physico-chemical and mechanical properties were determined for the
cobalt-tungsten alloy coating: surface precision, adhesion strength of the coating to metals,
internal cracks, microhardness, bending resistance and magnetic properties.

Internal stresses were measured by the flexible cathode method, in which the alloy was
found to stick to the cathode during deposition. The formula for calculating internal stresses [3]

_E-dn-(dn+doc)-a O
3-(1*+a’)-d

here  E- elasticity of the coated metal , MPa;
d,,d, - the thickness and deposit of the metal to be coated , m;

a- of the cathode turning corner, m;

| - of the coated cathode section length , m.

Deposition of coatings is carried out only on one side of the cathode, the other side is
separated by varnish. Since the elastic properties of the samples are affected by the thickness of
the varnish layer, drying mode, cutting and other factors, preliminary control was carried out to
determine the elasticity of the samples. One end of the sample is fixed and the other end is free.
The weight of the loaded load is 0.0005 kg. In this case, the free end is determined by a certain
amount. Samples with the smallest change in deviation were taken for the study. The upper end
of the cathode was firmly fixed, the lower end deviated from the vertical position under the
influence of internal stresses arising during electrodeposition. The deflection of the cathode tip
was recorded every 0.25 microns up to a coating thickness of 3 microns.

The frictional adhesion of the coating was determined by bending the cathode in both
directions before flight. At the same time, the coating should not be cleaned in broken areas.

The microhardness of the coatings was measured on a rockwell tester model MPA-3. In
this case, a four-sided diamond pyramid with an angle at the top is pressed perpendicular to the
coating layer with a load of 0.1 to 1 N [5].

The following formula was used in the calculations:

e [2P-sin(ar/3)] _1,854-P
d? d?
where P is the load on the diamond pyramid, N;

d - the length of the diagonal of the printed copy, m;

H - hardness quantity , Pa.

To reduce the effect of bubbles released during the technological process, the sample is
covered with a thickness of 8...10 microns.

The test of electroplating wear resistance was carried out using tungsten samples coated
with the studied alloy with a thickness of 3 um in a special device. The sample is mounted on a
platform parallel to the moving plane, and a steel ball with a diameter of 0.001 m is used as
contact. The diamond ball is placed in such a way that vertical movement is possible and it is
prevented from running smoothly or jamming and breaking. The coated sample performs a
reciprocating motion, and under the influence of the steel tip, the coating under study is
deposited on the base metal. The bending resistance of the coating was determined by the
number of blows (cycles). The surface morphology of the electrolytic coatings was studied using
an electron microscope.

oc
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Thus, the equipment developed for cathode oscillation allows the process of
electrodeposition of metals and alloys at increased current densities without reducing the quality
of the obtained coatings.

REFERENCES.

1. KyapsisueB H.T. DnekrpoxuMudeckre NOKpeITUS MeTanoB. - M.: Xumus, 1979.-352 0.

2. Axnazaposa C.JI. Ontumu3anms SKCIepIMEHTa B XUMUH U XUMHYECKOW TEXHOJIOTHH.
-M.:1978. - 319 6.

3. Caytun C.H. [lmanupoBaHue >KCIIEpUMEHTa B XMMHH U XUMHUYECKOW TEXHOJOTHUHU. —
JI.: Xumus, 1975. - 78 6.

4. T'amnsamoB A.P., Ubarymmn WU.[0., Emenssno C.I'. ManorabapuTHOe YCTPOUCTBO ISt
BHEBaHHOI'O HaHECEHUS XpOM-aJIMa3HbIX MTOKPBITUH Ha pexymue KPOMKH
MeTaiooopadaTteiBatoriero nHcTpymeHTa -2014 r. -378 6.

5. Mamaes B. 1. ®yHk1roHanpHas ralbBaHOTEXHUKA. YuebHoe nocodue -2013 r.-33 6.

UDK:687.053
MEXANIKA MASALALARIDA MATEMATIKANING QO LLANILISHI.

Nomozboyeva Gulirano Shuhrat qizi

NamMQ), stajyor-o‘qituvchisi, guliranonomozboyeva0l@gmail.com

Boltayev Bekmurod Faxriddinovich
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Anotatsiya: Mexanik masalalarni yechishda matematika hal giluvchi ro’l o'ynaydi.
Ushbu magola matematikaning mexanik masalalarda turli xil go'llanilishini o'rganadi. Maqolada
Differensial tenglamalar, sonli usullar va vektorli hisoblash kabi mexanik masalalarni echishda
ishlatiladigan turli xil usullar muhokama gilinadi. Magolada matematika yordamida yechilgan
ba'zi mexanik muammolarning natijalari ham keltirilgan. Munozara bo'limida matematikaning
mashinasozlikdagi ahamiyati va mexanik muhandislar uchun muammolarni hal qilish
ko'nikmalarining ahamiyati ta'kidlangan.

Anotation: mathematics plays a decisive role in solving mechanical problems. This
article explores the different applications of mathematics to mechanical issues. The article
discusses various methods used in solving mechanical issues such as differential equations,
numerical methods and Vector computing. The article also presents the results of some
mechanical problems solved using mathematics. The discussion section emphasizes the
importance of mathematics in Mechanical Engineering and the importance of problem solving
skills for mechanical engineers.

AHHOTaIII/[ﬂ: MaTeéMaTuKa UIrpacT pCiaroulyro pojb B pCIICHUU MCXaHUYCCKUX 3a1a4. B
3TOU CTaThe paccMaTpruBarOTCA Pa3JIMYHBIC IPUMCHCHUA MATCMATUKN B MCXAHUYCCKUX 3aavax.
B cratbe 06C}’)KI[aIOTCﬂ Pa3IMYHBIC METOABLI, HCIIOJIL3YCMBIC JId PCHICHHUA MCXaHUYCCKHX
3aJad, TaKHC€ KakK ,I[I/I(l)(l)epeHL[I/IaHBHBIC YpaBHCHUS, YHCJICHHBIC MCTOIABI MW BCKTOPHOC
ucyucieHue. B cratbe Taxke MNPpEACTAaBJICHBI PE3YyJIbTAaTbl HCKOTOPBIX MEXAHWUYCCKUX 3ajay,
peiracMbIX € IMOMOLIBIO MATCMATHKH. B pasaeiie O6CY)K,Z[CHI/I§I MOAYCPKUBACTCS BaAXHOCTDH
MaTE€MaTUKW B MAINIMHOCTPOCHUMW W BAXKHOCTH HABBIKOB PCIICHUA np06neM AJIs1T THXKCHCPOB-
MCXaHHKOB.

Kalit so'zlar: Mashinasozlik, matematika, Differensial tenglamalar, sonli usullar,
vektorli hisoblash, muammolarni hal gilish.

MEXAHHKA BA TEXHOJIOI'MS MJIMUI XXYPHAJIU, MAXCYC COH 2023, Ne 1 (4)
229


mailto:guliranоnоmоzbоyeva01@gmail.cоm
mailto:bekmurodboltayev977@gmail.com

KHUCKA XABAPJIAP

Keywords: Mechanical Engineering, Mathematics, differential equations, numerical
methods, vector computing, problem solving.

KiroueBble cji0Ba: MalnIMHOCTPOEHHUE, MaTeMaTHKa, MU(QepeHIraIbHble YpaBHEHMS,
YHCJICHHBIC METOJIbl, BEKTOPHOC HCYUCIICHUEC, PCUHICHUC 3aaa4.

Mashinasozlik-bu mashinalar va mexanik tizimlarni loyihalash, tahlil gilish va ishlab
chigarish bilan shug'ullanadigan muhandislik sohasi. Mexanik masalalarni yechishda matematika
hal giluvchi ro’l o'ynaydi. Matematikada mustahkam poydevor mexanik muhandislar uchun
mexanik tizimlarni tahlil gilish va loyihalash uchun juda muhimdir. Ushbu magolada biz
matematikaning mexanik masalalarda turli xil go'llanilishini o'rganamiz. Shuningdek, biz
mexanik masalalarni echishda go'llaniladigan usullarni muhokama gilamiz va matematika
yordamida echilgan ba'zi mexanik muammolarning natijalarini tagdim etamiz.

Mexanik muammolarni hal gilishda turli usullar go'llaniladi. Ushbu usullarga Differensial
tenglamalar, sonli usullar va vektorli hisoblash kiradi. Differensial tenglamalar hosilalarni o'z
ichiga olgan va fizik hodisalarni tavsiflash uchun ishlatiladigan tenglamalardir. Ular mexanikada
mexanik tizimlarning harakatini tavsiflash uchun ishlatiladi. Analitik tarzda yechib bo'lmaydigan
murakkab matematik masalalarni echish uchun ragamli usullardan foydalaniladi. Mexanikada
ishlatiladigan ragamli usullarga misollar kiradi cheklangan element usuli, cheklangan farq usuli
va chegara elementi usuli. Vektorli hisoblash mexanik tizimlarning fizik xususiyatlarini
tavsiflash uchun ishlatiladi. U mexanik tizimlarning harakatini, kuchlarini va energiyasini
tavsiflash uchun ishlatiladi.

Matematika mexanikada asosiy ro’l o'ynaydi, chunki u fizik hodisalarni tavsiflash va
tahlil gilish uchun zarur bo'lgan til va vositalarni tagdim etadi. Matematikaning mexanika
muammolariga ganday tatbiq etilishiga oid ba'zi misollar:

1. Kinematika: matematika ob'ektlarning harakatini, shu jumladan ularning holatini,
tezligini va tezlanishini tavsiflash uchun ishlatiladi. Bunga hisoblash, Differensial
tenglamalar va chizigli algebra kabi tushunchalar kiradi.

2. Dinamika: matematika harakatning sabablarini, shu jumladan kuchlar, impuls va
energiyani o'rganish uchun ishlatiladi. Bunga Nyutonning harakat qonunlari, Lagranj
mexanikasi va Hamilton mexanikasi kabi tushunchalar kiradi.

3. Suyuglik mexanikasi: matematika suyugliklarning xatti-harakatlarini, shu jumladan
ularning ogimi, bosimi va zichligini o'rganish uchun ishlatiladi. Bunga Differensial
tenglamalar, vektor hisobi va kompleks tahlil kabi tushunchalar kiradi.

4. Termodinamika: matematika issiglik va haroratni o'z ichiga olgan tizimlarning xatti-
harakatlarini, shu jumladan ularning energiyasini, entropiyasini va ishini o'rganish uchun
ishlatiladi. Bunga hisoblash, Differensial tenglamalar va ehtimollik nazariyasi kabi
tushunchalar kiradi.

5. Qattiq Mexanika: matematika qattiq jismlarning xatti-harakatlarini, shu jumladan
ularning deformatsiyasini, stressini va kuchlanishini o'rganish uchun ishlatiladi. Bunga
chizigli algebra, hisoblash va Differensial tenglamalar kabi tushunchalar kiradi.

Umuman olganda, matematika mexanikadagi fizik hodisalarni tavsiflash, modellashtirish va

tahlil gilish uchun zarur vositalar va tilni tagdim etadi.

Matematikadan keng foydalaniladi mashinasozlik loyihalash va tahlil gilish bilan bog'liq
muammolarni hal qilish mexanik tizimlar. Masalan, matematika materiallardagi stress va
kuchlanishni tahlil gilish, viteslarni loyihalash, mexanik tizimlardagi tebranishlarni tahlil gilish
va issiglik almashinuvchilarni loyihalash uchun ishlatiladi. Samolyotlarni loyihalashda
matematikadan samolyotga ta'sir giluvchi ko'tarish va tortish kuchlarini hisoblash uchun
foydalaniladi. Matematika, shuningdek, avtomobillarni loyihalashda tezlashuv, tormozlash va
burilish paytida avtomobilga ta'sir giluvchi kuchlarni hisoblash uchun ishlatiladi.
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Matematika turli xil muhandislik muammolarini modellashtirish, tahlil gilish va hal gilish
uchun mexanik masalalarda keng qo'llaniladi. Matematikadan foydalaniladigan mexanik
muammolarga ba'zi misollar:

1. Dinamika: kuchlar ta'sirida ob'ektlarning harakatini o'rganish mashinasozlikda muhim
ahamiyatga ega. Matematika harakatdagi ob'ektlarning xatti-harakatlarini modellashtirish va
tahlil qilish uchun ishlatiladi. Masalan, Differensial tenglamalar ob'ektlarning harakatini
modellashtirish va harakat va kuchlar bilan bog'liq muammolarni hal gilish uchun ishlatiladi.

2. Materiallarning mustahkamligi: muhandislar mexanik tizimlarda ishlatiladigan
materiallarning mustahkamligi va chidamliligini tahlil gilish uchun matematik modellardan
foydalanadilar. Matematika turli xil yuklash sharoitida materiallarning stresslari, shtammlari va
deformatsiyasini hisoblash uchun ishlatiladi.

3. Suyuglik mexanikasi: suyuglik mexanikasi turli xil sharoitlarda suyugliklarning
(suyugliklar va gazlar) xatti-harakatlari bilan shug'ullanadi. Matematika suyuglik ogimini
modellashtirish va tahlil gilish, suyuglik bosimini hisoblash va gidravlik tizimlarni loyihalash
uchun ishlatiladi.

4. Termodinamika: termodinamika mexanik tizimlarda issiglik va energiya uzatishni
o'rganish bilan shug'ullanadi. Matematika issiglik uzatishni modellashtirish va tahlil gilish,
dvigatellarning samaradorligini hisoblash, sovutish va konditsioner tizimlarini loyihalash uchun
ishlatiladi.

5. Boshqgarish nazariyasi: boshqarish nazariyasi mexanik tizimlarni boshgarish tizimlarini
tahlil qilish va loyihalash uchun ishlatiladi. Matematika tizimlarning xatti-harakatlarini
modellashtirish va tahlil gilish, teskari alogani boshqarish tizimlarini loyihalash va tizim ish
faoliyatini optimallashtirish uchun ishlatiladi.

Matematika muhandislikdagi turli mexanik muammolarni modellashtirish, tahlil gilish va
yechimini topishda hal giluvchi ro’l o'ynaydi.

Matematika mexanik muhandislar uchun muhim fan hisoblanib bu murakkab mexanik
muammolarni hal gilishda tizimli va analitik yondashuvni ta'minlaydi. Mexanik muhandislar
uchun anig talablarga javob beradigan mexanik tizimlar va dizayn mashinalarining xatti-
harakatlarini tushunish uchun kuchli matematik ko'nikmalar zarur. Mexanik muhandislar
muammolarni tahlil gilish va muayyan talablarga javob beradigan echimlarni ishlab chigish
gobiliyatiga ega bo'lishi kerak.

Mexanik masalalarni yechishda matematika hal giluvchi ro’l o'ynaydi. U mexanik
tizimlarning xatti-harakatlarini boshgaradigan fizik hodisalarni tavsiflash va tahlil gilish uchun
til va vositalar to'plamini tagdim etadi. Matematikani mexanik masalalarda qo'llashning ba'zi
misollari:

1. Nyutonning harakat qonunlari: Ser Isaak Nyuton tomonidan ishlab chigilgan harakat
gonunlari harakatdagi ob'ektlarning xatti-harakatlarini tavsiflash uchun matematik asos yaratadi.
Ular mexanik tizimlarni tahlil gilish uchun asos bo'lib, kuchlarni, tezlanishni va tezlikni
hisoblash uchun ishlatiladi.

2. Hisoblash: hisoblash matematikaning o'zgarish tezligi bilan shug'ullanadigan va
mexanik masalalarda keng qo'llaniladigan bo'limidir. U kuchlar va tezliklarning o'zgarish
tezligini hisoblash va tezlik va tezlanish kabi fizik kattaliklarning maksimal va minimal
giymatlarini aniglash uchun ishlatiladi.

3. Differensial tenglamalar: differensial tenglamalar mexanik tizimlarning xatti-
harakatlarini fizik migdorlarning o'zgarish tezligi nuqtai nazaridan tavsiflash uchun ishlatiladi.
Ular buloglar, mayatniklar va tebranish tizimlari kabi mexanik tizimlarning xatti-harakatlarini
modellashtirish uchun ishlatiladi.

4. Chizigli Algebra: chizigli algebra mexanik masalalarda yuzaga keladigan chizigli
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tenglamalar tizimini echish uchun ishlatiladi. U mexanik komponentlar tizimiga ta'sir giluvchi
kuchlarni hisoblash va tebranishlarni tahlil gilish va boshgarish bilan bog'liq muammolarni hal
gilish uchun ishlatiladi.

5. Ehtimollar va statistika: ehtimollik va statistika noaniq sharoitlarda mexanik
tizimlarning xatti-harakatlarini tahlil gilish uchun ishlatiladi. Ular mexanik komponentlarning
ishdan chigish ehtimolini hisoblash va mexanik tizimlarning ishonchliligini aniglash uchun
ishlatiladi.

Matematika mexanik muammolarni tahlil gilish va hal gilish uchun kuchli vositalar
to'plamini taqdim etadi. U mexanik tizimlarning xatti-harakatlarini tavsiflash, kuchlar va
tezliklarni hisoblash, mexanik tizimlarning xatti-harakatlarini modellashtirish va noaniq
sharoitlarda mexanik tizimlarning xatti-harakatlarini tahlil gilish uchun ishlatiladi.

XULOSA VA TAKLIFLAR:

Xulosa gilib aytganda, matematika mexanik muammolarni yechimini topish hal giluvchi
ro’l o'ynaydi. Mexanik muhandislar matematikada mexanik tizimlarni tahlil gilish va loyihalash
uchun mustahkam asosga ega bo'lishi kerak. Mashinasozlik talabalari murakkab mexanik
muammolarni hal qilish uchun kuchli matematik ko'nikmalarga ega bo'lishlari kerak.
Mashinasozlik ta'limida muammolarni hal gilish ko'nikmalarining muhimligini takidlash zarur.
Talabalarni muammolarni hal gilish ko'nikmalarini rivojlantirishga va ularni haqigiy mexanik
muammolarga qo'llashga undash kerak. Shunday qilib, ular doimo rivojlanib borayotgan
mashinasozlik sohasi talablarini qondirish uchun yaxshiroq jihozlangan bo'ladi.

Matematikani mexanik masalalarda go'llashdagi so'nggi yutuglar murakkab tizimlarni
tushunish va yechishda sezilarli yutuglarga olib keldi. Mana bu sohada paydo bo'lgan ba'zi ilmiy
yangiliklar:

e Topologiyani optimallashtirish: topologiyani optimallashtirish-bu aniq ishlash
magsadlariga erishish uchun mexanik komponentlarning shakli va hajmini optimallashtirish
uchun ishlatilishi mumkin bo'lgan matematik usul. Ushbu usul topologiya tamoyillariga
asoslanadi, bu doimiy o'zgarishlar ostida saglanadigan kosmosning xususiyatlarini o'rganishdir.
Topologiyani optimallashtirish aerokosmik, avtomobilsozlik va boshga mexanik tizimlar uchun
engil va samarali tuzilmalarni loyihalash uchun ishlatilgan.

e Suyuqglikning hisoblash dinamikasi: suyuglikning hisoblash dinamikasi - bu suyuqglik
ogimlarini simulyatsiya gilish bilan shug'ullanadigan amaliy matematikaning sohasi.
Suyuglikning hisoblash dinamikasi dvigatellar, turbinalar va nasoslar kabi mexanik tizimlarni
loyihalash va optimallashtirish uchun muhim vositaga aylandi. Suyugliklarning xatti-
harakatlarini simulyatsiya qilish va ularning turli sharoitlarda ishlashini taxmin gilish uchun
matematik modellar va ragamli usullardan foydalaniladi.

e Mashinani o'rganish: mashinani o'rganish-bu ma'lumotlarni tahlil gilish va bashorat
gilish uchun matematik algoritmlardan foydalanadigan sun'iy intellektning bir bo'limi.
Mashinasozlikda mashinani o'rganish mexanik komponentlarning dizaynini optimallashtirish,
mexanik tizimlarning xatti-harakatlarini bashorat gilish va mexanik tizimlardagi nosozliklar va
nugsonlarni aniglash uchun ishlatilgan.

e Chizigli bo'lmagan dinamika: chizigli bo'Imagan dinamika-bu chizigli tenglamalar
bilan ta'riflab bo'Imaydigan murakkab tizimlarning xatti-harakatlarini o'rganish. Mashinasozlikda
chizigli bo'lmagan dinamika ta'sir va tebranish kabi o'ta og'ir sharoitlarda mexanik tizimlarning
xatti-harakatlarini tahlil gilish uchun ishlatilgan. Shuningdek, u mexanik tizimlarni boshqarish va
bargarorlashtirishning yangi usullarini ishlab chigishda ishlatilgan.

e Ko'p o'lchovli modellashtirish: ko'p o'lchovli modellashtirish-bu mexanik tizimlarning
xatti-harakatlarini atomdan mikraskopik darajagacha turli migyosda simulyatsiya gilish uchun
ishlatilishi mumkin bo'lgan matematik yondashuv. Ushbu yondashuv o'ziga xos mexanik
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xususiyatlarga ega yangi materiallarni ishlab chigish va hujayralar va to'gimalar kabi biologik
tizimlarning xatti-harakatlarini tushunish uchun ishlatilgan.

Xulosa qilib aytganda, matematikani mexanik masalalarda go'llashdagi so'nggi yutuglar
murakkab tizimlarni tushunish va yechishda sezilarli yutuglarga olib keldi. Ushbu ilmiy
yangiliklarga topologiyani optimallashtirish, suyuglikning hisoblash dinamikasi, mashinani
o'rganish, chizigli bo'lmagan dinamika va ko'p o'lchovli modellashtirish kiradi. Ushbu usullar
mexanik tizimlarni loyihalash va optimallashtirishda ingilob qgilish va mexanik
komponentlarning samaradorligi va ishonchliligini oshirish imkoniyatiga ega.
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MYAJUIM®JIAP JTUKKATUT' A

MexaHuka Ba TEXHOJIOTHS WIMHHA OKypHATUJa MAaKOJAJApHH 4YOIN OTHUII YYyH
pacMHUITAIITHPHILTA KYHUIQAUraH Tanadaap

1. HamaHran MyXaHAMCIMK-KYPUIMII UHCTUTYTUHUHI «MeXxaHuKa Ba TEXHOJIOTUS WIMUHN
xypHanu» («HayuHbli )KypHan MexaHHUKa U TEXHOJIOTHs», «Scientific Journal of Mechanics and
Technology») nma pecnmyOMWKaMU3HUHT OJIMM TabIUM Ba WIMHU-TAIKUKOT WHCTUTYTJIApPH,
WIMHAR-UIUIA0 YMKApHUII MapKasjapy Ba XOpIKAa OakapwiraH WIMMHA axaMusTra MOJIUK
WIMUN-TAIKUKOT WIUIAPUHUHT HATFOKallapu Hamp JSTwiaan. Vnmuil sxypHam Oup wwinga TYpT
MapTa 4ol STHINO, YHAa Kyiuaaru iyHanunuiap 6yiiuda MakoJauap ybJIOH KUITHHAIH:
- MEXaHUKa,
- AMOMOOUNNNAD 60 KUWLIOK XYHCAIUK MAWIUHANAPU;

- mexHono2us;
- KUcKa xaoapnap.

2. Taxpupusitra TakauM >TUIAETTaH Makoia Kyné3macu Oyiuda myamnud daoaust omud
Oopaétran Myaccaca pax0apusaTd TOMOHUAAH UM30JIAHTaH HyJJIaHMa XaTH, MAKOJIaHHW YOI DTHII
MYMKHHJIMTH XaKUJard SKCIEpT XyJlocacu Ba Makoja MyayuiMIapuHUHT TapkuOuna ¢ax
JNOKTOpH O¥yimMaraH Takavpia Teruuuu ¢aH HyHamumu Oyiinuya ¢aH JOKTOPUHUHI pacMuit
Takpu3u Oynumm mapt. Makonanap ¥30ek, pyc €KW HHITIM3 TWUIapuaa TakIUM STHINIINA
MyMKUH. MaKOJaHMHI HOMH, KUcKaya aHHoTauuscu (8-10 karop) Ba kaaut cysaap (10-15
Ta) V30eK, pyC Ba MHIJIN3 THLIAPUIa OEpUIaan.

3. Makona matau “MS Word” nmacrypuma “Times New Roman” mmpudrtuma 12 pt
Yymuampaa, xaxmu | uHtepBanga 6-10 Ger Oynumm kepak. Bapak ymuamu 210x297 mm (A4-
dbopmar), MaTH yerapa yiadamiapu OKopuaaH Ba mactaaH— 2,0 cm, yangan — 3,0 cMm, YHraaH —
1,5 cm OynuIm 103um.

4. MaxkoJiaH! pacMUMTAIITAPHII KOUJAIApU KyHuaaruiapaad noopar. Makoyia OOIMIMHUHT

gan tomommaa YYT (VJK), keilMHru Katopia MakoJaHHHI HOMH Y30€K, pyC Ba HHIJIH3
Twapuaa (Oom xapdriapaa, Ypraga, KanuH &€3yBra (OKUpHBIN)), YHAAH KEHHHTH KaTtopia
Myajuduiap TYFpUCHAArd Mabiaymoriap (pamMuivsicu, UCMH, OTACHHMHI WMCMH, HII KOWH,
JaBO3UMHU, WIMHHN JJapa’kacy Ba YHBOHHM, 3JIEKTPOH MAaH3WIN Xamaa TenedoH pakamiapH) y30ek,
pyc Ba WHITU3 TWIIapHIa KWYHK OocMa Xapdiapna €3wranu, Kuckada anHotarnwsicu (8-10
Katop) Ba kanut cy3nap (10-15 Ta) ¥30ek, pyc Ba HHIIIN3 THIIapUaa OepHIIaIn.

MakonanuHr  aHHoTauusicu(abstract)  SBbHM ~ MaKOJAHUHT KHCKAaya  Ma3MyHHJA
Mmakcanu(objective), ycymiapu(methods), natmwxkamapu(results) Ba xymoca (conclusion)
KACMJIapH KUCKada EpUTWiINO yTwiaumy mapT. UyHKH MakoJjia aHHOTAIMACUHU YKHO YHKHO,
OJINM MAaKOJIaHM TYJIMK YKUIITa Kapop KWIMIIM Y4yH MAaKOJAHHMHI aCOCHUHM TyLIyHYaJapHHU
eTapidya TYHUIMHUIIM Kepak. AHHOTAlMsAJaH CYHI MaB3yra TETHIUIM TEPMUHIAP, KaJIUT
cysnap(keywords) xaM KeATHPUIHIIHU KEPAK;

Makonanunr acocuii  kucmuga Kupumi(Introduction), ycymmapu(methods), nHatmkamap
(results), myxokxamanap(discussion), Ba Xysnocanap(conclusion) 6yaumiIapu aHUK MabIyMOTJIap
acocuya EpuTHO OEpUITUIIN KEpaK.

bup karopmaH cyHr Makona MaTHH E3wnaad. Maxkonanaru (opmynanap Microsoft
Equation 3.0 na émmamu. Pacm (rpaduk, cxema Ba yu3Mma)iap CTaHAApT KOMIalapra puos
kuiuHTaH xonna 10x10 cm maH katra Oyimaran yadaMmiaa Tau€piaaHuinm, yIapHH COHU 5 Taraya,
KHCKa xabapiapaa sca 2 Ttaradya pyxcar »Tuinanau. Hommapu sca pacMaaH CYHr KainuH €3yBaa
Vprana €3unanu (1-pacm. Homu). XXaasannapHuHr HOMIapy jKaBaJIHUHT FOKOPU KHCMUJA KaIUH
ésyBma ypraga &unaau (l-mwagBan. Homm). Anabuérnapra xaBonamap makona wuuga [1]
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Kypunuinga 0ynu6, ¢oiiganaHwiran agabuéraap Makoja OXHMpHIA XaBOJAlap KeTMa-KeTJIUTH
TapTuOuAa Oepunaau. Anabuérnap pyixatuaa KyHugarwiap KypcaTHIaIu: XypHalja YOIl
STWIITAaH MakKoJiaJlap Ba Mabpy3a Te3uciapu ydyH - MyammmdrapHuHr (aMUIHICH, WCMU
mapudu. Makonanuar Homu // KypHasHuHT HOMH. — Hamp xoiin Ba iinnu. — CoHM €KH KUCMU.
— bernapu. (1. Typmnanue B.M., MaxkamoB F.V. [1u€3 sxumn TeXHONOTHSICUHU TaHJall Oyinda
TakpubaBuil Tankukoiap // Hamanran MyXaHIHCIUK-TEXHOJIOTHSI MHCTUTYTH MJIMHUN-TEXHUKA
KypHanu. — Hamanran, 2019. — Ne3. — B. 77-81.); monorpadusnap yuyH - MyamnudaapHuHT
dhamunuscu, ucmu mapudu. Homu. — Hampuér Homu, xoiin Ba Hamp innd. — bernap conu. (1.
Jlxypaes A., Makcynos P.X., Typmammes B.M. Vsrapysuan y3aTuur HucGAaTiM TacMaiu
y3aTMaJlapHd KHHEMaTHK Ba JWHAMUK Taxymind. — ®@aH Ba TexHojorusuiapa: Tomkent, 2013. —
168 06.); aBTopedepariap yuyH - MyannmudHUHT HaMUInscH, KCMU apudu. MaB3ycH: HITHUHT
napakacu. — Hamp >xoiim Ba ¥mmm. — betnap conu. (1. Typmamme B.M. Tympokka wumuios
OepaguraHn Ba ca03aBOT OKHUHJIAPUHU DKAJWraH KOMOWHAIMSJIAINTAH MAaIlMHAHU WILTa0
YUKUAITHUHT WIMUAKA-TEXHUK eaumiiapu: TexH. ¢aH. 1ok. aucc. aBToped. — Tomkent, 2018. — 64
0.); auccepramust ydyH - MyammdHuHr Qamunuscd, ucMu mapudu. MaB3ycH: HITHHHT
napakacu. — Hamp >xoiim Ba ¥immm. — betnap conu. (1. Typmamme B.M. Tympokka umuioB
OcepaguraHn Ba ca03aBOT OKHHJIAPWHU OKAJIUTaH KOMOWHAIMSJIAINTAH MAIIMHAHU UILIA0
YUKUIITHUHT WIMHR-TEXHUK euyumiapu: TexH. ¢an. gok. aucc. — Tomkent, 2018. — 200 06.);
KUTOOIAp yYyH - MyaJutiIapHUHT (HaMUIHACH, UCMH Iapudu, KHTOOHUHT HOMH, HAIIp KOMH,
HampuéT HOMU, Hamp Wik, KucMu Ba Oetnapu (1. KypaeB A., MasnssueB M., AOayKapruMOB
T., MupaxmenoB [I. Mexanusm Ba mammuanap Hazapusicu. — T.: F.Fymom, 2004. — 592 6.);
naTeHT yuyH — IlaTeHT oJMHraH npaBIaT Ba YHUHT pakaMu / OJBJIOH KWJUHTAH MHIL
Myamnudnapaunr ¢amunusacu, ucmu mapudu. Massycu // IlateHT pakamu, Hamp Hwid. —
Bronneren paxamu. (1. ITarent V3P FAP 00848 / 31.10.2013. JIxypaeB A., TyxTaky3uen A.,
Myxamenos JK., MamaxanoB A. 3amkupin y3atva // Y36ekucToH PecrmyGnukacu maTeHTH,
2013. — bron. Nel0.); unteprHer Mabiaymoriapu yayH - URL, mabinymoTra mypoxaar 3TUITaH
cana. (1. ZiyoNet Tasnum noptainu. http:/library.ziyonet.uz/ru. 20.05.2020.)

5. TaxpupusaT 6apya MakoIaJapHU TaKpusra 0opaau, ymdy Takpu3 HaTHXKalIapu acocuaa
MaKOJIaHH YOII ATUII Macayiacy Oyinda TEruITN Kapop KadyJ KuIau.

6. FOxopunaru tanabnapra >kaBod GepMaiiiuran MakoJsajgap TaXpUpUSAT TOMOHHUIAH KYpuO
YUKWUIMAW]IA.

7. Kentupuiran tanabnap sikyHuid smMac, 6ab3u Makonaizap Oopacuaa TaXpUpHUAT KyITUM4Ya
MabJIyMOT CYpall XyKyKUHU CaKJIalIH.
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